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Ilepeuenv Komnemenyuil ¢ yKazanuem ypoeHeil ux popmuposanus

Hnoexc Cooepircanue Imanwl hopmuposanus KomnemeHyuu
KomnemeH- KomnemeHnuyuu Jlexyuu Ilpakmuueckue Jlabopamopnuwvie | Kypcoeoii npo- Haumenosanue
uuu 3anamus, naoopa- 3auamus exm (paboma) | OUENOHUNO0 CP eo-
MOpHBLIL NPAKMUKYM cmea
OI1K-3 CrocoGHOCT UCTIOJIB30BaTh cOBpe- | Tema 1-14 | He npedycmompenwvt | JI. paboma 1-10 | He npedycmom- | Tecmupoeanue,
MEHHBIC HH(POPMAITMIOHHBIC TEX- penbl IK3amen, 1ao. pa-
HOJIOTUHU, TEXHUKY, MPUKIATHBIC 00ombol, KOHMPO1b-
POrpaMMHBIC CPEJICTBA TIPU pe- Haa paboma (3a-
[IEHUH 3a]1a4 MPOQecCUOHANTBHON ounasn ¢hopma ooy-
JIeSITeNIbHOCTH YeHus)
IIK-1 Crnioco6HOCTh COOMpaTh U aHanu3u- | Tema 1-14 | He npedycmompenwt | JI. paboma 1-10 | He npedycmom- | Tecmuposanue,
pOBaTh MCXOJHBIC MH(DOPMAIIHOH- penbl IK3amen, 1ao. pa-
HBIE JaHHbIE JIJIS] IPOCKTUPOBAHUS 00omol, KOHMPOb-
TEXHOJIOTUYECKUX TIPOILIECCOB H3- Haa paboma (3a-
TOTOBJICHUSI TPOAYKIIUHU, CPEICTB ounas opma 0oy-
U CHUCTEM aBTOMATH3AIMH, KOH- yeHusn)
TPOJIS,, TEXHOJOTMYECKOTO OCHA-
IICHHSI, JUArHOCTUKH, WCITBITA-
HUH, YIpaBJIeHUA TMPOIECCaMH,
JKU3HEHHBIM IIHKJIOM TIPOJYKITUU
U €€ KaYeCTBOM; Y4acTBOBAaTh B pa-
0oTax o pacueTy U IpOeKTUPOBa-
HUIO TIPOIECCOB H3TOTOBIECHUS
MPOJYKIIMH U YKa3aHHBIX CPEJCTB
U CHCTEM C HCIOJB30BaHUEM CO-
BPEMECHHBIX  HH()OPMAIIMOHHBIX
TEXHOJIOTHI, METOJIOB M CPEICTB
MIPOCKTHPOBAHHUS
I1K-5 CnocoOHOCTh y4acTBOBaTh B pa3- | Tema 1-14 JI. paboma 1-10

paboTke (Ha OCHOBE JCHCTBYIO-
IIMX CTAHJAPTOB U APYroil HopMa-




THUBHOH JIOKYMEHTAllUH) IPOEKT-
HOU M paboyell TEeXHUYECKOH J0-
KyMEHTAIlH B 00JIaCTH aBTOMATH-
3aldU TEXHOJIOTUYECKHUX IPOLEeC-
COB M IIPOM3BO/ICTB, HX 3KCILTyaTa-
IUOHHOMY 00CITy)KUBaHUIO,
YIIPABJICHUIO )KU3HEHHBIM IUKJIOM
NPOAYKIMH U €€ KaueCTBOM, B Me-
PONPUATHSAX 1O KOHTPOIIO COOT-
BETCTBHS pa3paldaThIBAEMBIX IPO-
€KTOB ¥ TEXHUYECKOHN JIOKYMEHTa-
UM JCHCTBYIOUIMM CTaHAApTaM,
TEXHHYECKUM YCIIOBHUSM U IPYTUM
HOPMATHUBHBIM JJOKYMEHTaM

[1K-4

CIIOCOOHOCTBIO Y4acTBOBATh B I0-
CTAaHOBKE IIeJield TmpoekTa (mpo-
TpaMMBbI), €ro 3agad Mpu 3aaH-
HBIX KPHUTEPHSIX, MEJICBBIX (DYHK-
[USX, OTPAaHUYCHHSIX, pa3paboTKe
CTPYKTYpPhl €r0 B3aWMOCBS3EH,
OTIpeIeIeHUH IPUOPUTETOB pelle-
HUS 3a7]ad C YY4eTOM IPAaBOBBIX U
HPaBCTBEHHBIX aCHEKTOB Mpodec-
CHOHAJIBHOM JIeSITETbHOCTH, B pa3-
paboTKe MPOEKTOB U3 C yye-
TOM TE€XHOJIOTUYECKHUX, KOHCTPYK-
TOPCKHX, IKCIUTYaTallHOHHBIX, 3C-
TETHYECKUX, IKOHOMHYECKHX W
yIpaBIEHYECKUX MapaMeTpoB, B
pa3paboTKe MPOEKTOB MOJICPHHU3A-
[IUU JIEHCTBYIOIIUX MPOU3BOJICTB,
CO3JaHMM HOBBIX, B pa3paboTke

Tema 1-14

JI. paboma 1-10




CPEICTB M CHUCTEM aBTOMATH3a-
1IWU, KOHTPOJISI, TUAarHOCTUKH, UC-
NBITAaHUM, YOPABJICHUS MpPOLEC-
caMH, >KM3HEHHBIM ITUKIIOM MpO-
JYKIUU U €€ KaYEeCTBOM B COOTBET-
CTBUM C TEXHHUYECKUMHU 3aJaHU-
SIMH U UCIIOJIb30BAaHUEM CTaHAApPT-
HBIX CPEJICTB aBTOMATHU3AIMU pac-
YETOB M MPOEKTUPOBAHUS

I1K-13

CriocoOHOCTh  OpPraHWU30BBIBATH
paboThl MO OOCTY>KUBAHUIO U Pe-
WHXUHUPUHTY OHU3HEC-TIPOLIECCOB
OPEINpUsATHS B COOTBETCTBUHU C
TpeOOBaHUSMHU BBICOKOI(PPEKTUB-
HbIX TEXHOJOIMH, aHaIu3y U
OIIEHKE TTPOM3BOJICTBEHHBIX U He-
IPOM3BOJICTBEHHBIX 3aTpaT Ha
oOecrieueHne TpeOyemMoro kaue-
CTBa MPOAYKIUH, aBTOMaTH3alUU
NIPOM3BOJICTBA, PE3YNIBTATOB Jes-
TEJIBHOCTU  MPOU3BOJICTBEHHBIX
NoJpa3ieNieHuil, pa3paboTke Ia-
HOB MX (DYHKIMOHUPOBAHMS; IO
COCTaBIJICHUIO TPaHKOB, 3aKa30B,
3asBOK, MHCTPYKLUH, CXeM, MosiC-
HUTEIBHBIX 3allMCOK W JAPYrou
TEXHUYECKOH JOKyMEHTAIluH, a
TaKXKe YCTAaHOBJIIEHHOW OTYETHO-
CTH TI0 YTBEP>KJICHHBIM (hopMaM B
3aJJaHHBIE CPOKU

Tema 1-14

JI. paboma 1-10

[IK-15

CriocoOHOCTh BBIOHMPATh TEXHOIIO-
THUH, MHCTPYMCHTAJIbHBIC CPCACTBA

Tema 1-14

JI. paboma 1-10




U CPE/CTBA BBIYMCIUTEIBHON TeX-
HUKA IPU OpraHU3aluu Ipoliec-
COB NPOEKTUPOBAHUS, U3TOTOBJIE-
HUS, KOHTPOJIS U UCIIBITAHUN ITPO-
JOYKLUHU; CPEACTBA U CUCTEMBI aB-
TOMaTHU3alK, KOHTPOJIS, AUarHo-
CTMKH, WCIIBITAaHUM, yNpaBieHUs
IIPOU3BOJICTBOM, KU3HEHHBIM
IIUKJIOM MpPOJYKLUU U ee Kadye-
CTBOM




Ilepeuensv oyenounvix cpedcme no oucuyunaune (MooyJin)

Texymuii pedTHHT

Ounas 3aoyHas

Jla6. pabora bann JIa6. pabora bann

Nel 4-6 Nel 3-4

Ne2 4-6 No2 3-4

Ne3 4-6 Ne3 3-4

No4 4-6 No4 3-4

No5 4-6 No5 3-4

Ne6 4-6 Ne6 3-4

No7 4-6 Ne7 3-4

Ne8 4-6 Ne8 3-4

Ne9 4-6 Ne9 3-4
KonTpomnpHas padora 8-18

TecTtupoBaHue 0-6 TecTtupoBanue 0-6
NTOI'O 36-60 NTOI'O 36-60
JK3aMeHANMOHHbII PeTHHT 24-40




HlIxana ouenusanus

IMudposoe | Boipaikenue B | CioBecHoe Kpurepum o1ieHkM HHIUKATOPOB JOCTHKEHUA NPU GopMe KOHTPOJIS:
BbIpPa:KeHH e 0asax: BbIpa:KeHHe IK3aMeH
5 87 - 100 OmmmyHo | OLeHKa «OTIUYHOY BHICTABIISETCS CTYJCHTY, €CITH TEOPETHYECKOE COJIEpKaHKe Kypca OCBOCHO IMOJIHOCThIO, O€3 mpoode-
JIOB; HMCYEPIIBIBAIONIE, TIOCIEAOBATEIbHO, YETKO U JIOTHYECKA CTPOWHO M3JaraeT Marepuall; CBOOOAHO CIIPaBISIETCS C
3a/ladyaMu, BOIPOCAMH U IPYTHMH BHIAMH MPUMEHEHHS 3HAHUH; MCIIONB3YET B OTBETE AOMOIHUTEIHHBIA MaTepHall BCce
MIpeIyCMOTPEHHBIE TPOTPaMMON 3a/JaHMUS BBHITOIHEHBI, KAYECTBO MX BBITIOTHEHHUS OIIEHEHO YUCIIOM OaJlTOB, OIM3KUM K
MAaKCUMAJIbHOMY,; aHAJIM3HUPYCT NOJYUYCHHBIC PE3YJILTATEI, ITPOABJIACT CAMOCTOATCIIbHOCTL IIPH BBIITOJIHCHUN 33):[3HPII71
4 74 - 86 Xopomo | OneHKa «XOpOIIoy» BBICTABIISICTCS CTYJCHTY, €CJIM TEOPETUUECKOE COACPKaHUE KypCa OCBOCHO MOJHOCTHIO, HEOOXO/IH-
MbIe TIPAKTHYECKUE KOMIIETEHIINU B OCHOBHOM C()OPMHPOBAHBI, BCE MPEAYCMOTPEHHBIE TIPOTPAaMMOi 00y4eHHUs yuaeo-
HBIC 3aJaHHs BBIIIOJIHCHBI, KAYCCTBO UX BBIITOJTHCHUS JOCTATOYHO BBICOKOC. CTYI[CHT TBEPAO 3HACT MaTCpurall, rpaMOTHO
U TI0 CYIIECTBY M3JIaraeT €ro, He JIOMycKas CYHIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOMPOC.
3 60 -73 Y noeneTBopu- |OTIeHKa «YIOBIETBOPUTEIHHO» BBICTABIISIETCS CTYJIEHTY, €CIIH TEOPETUIECKOe COAEepKaHNe Kypca OCBOSHO YaCTUYHO,
TEIHHO HO TIPOOEITBI He HOCAT CYIIECTBEHHOTO XapaKTepa, OONBITMHCTBO MMPETYCMOTPEHHBIX MTPOTpaMMOi 33JaHUH BBITIOTHEHO,
HO B HUX HUMCIOTCA OHH/I6KI/I, IIpyu OTBCTEC Ha MOCTaBJICHHBIN BOIIPOC CTYACHT AOIIYCKACT HCTOYHOCTH, HEAOCTATOYHO
MpaBUIIbHBIC (POPMYJIMPOBKH, HAOIIOAAIOTCS HAPYIICHUS JIOTHYSCKON TOCIICIOBATEILHOCTH B M3JIOKEHUH MIPOrPaMM-
HOTO MaTepuara.
2 Hwnxe 60 HeynornerBo- |OrieHKka «HEYIOBIETBOPUTEIHHOY» BBICTABIIACTCS CTYIACHTY, €CIIM OH HE 3HACT 3HAYMTEIILHON YacTH MPOTrPaMMHOTO Ma-
PUTENBHO  |Tepuaia, A0MyCKaeT CYIIeCTBEHHbIE OIIMOKH, HEYBEPEHHO, C OOJBIIMMH 3aTPyIHEHUSIMH BHITIOIHIET IPAaKTUYECKUE pa-

00TbI, HEOOXOAUMBIE TIPAKTHUECKUE KOMIIETEHIIMN He cpOPMUPOBAHBI, OOJTBITHHCTBO MPEAYCMOTPEHHBIX MTPOTPaMMOM
00y4eHus yueOHBIX 33/1aHUI HE BBIINOJIHEHO, KAUECTBO UX BHIIOJIHEHHS OLIEHEHO YMCIIOM 0aJUIOB, OJIM3KUM K MUHUMAaJIb-
HOMY




KpaTkasi xapakTepHCTHKA OLIEHOYHBIX CPe/ICTBA

Nori/n

HaumenoBanue orie-
HOYHOTO CPEJICTBA

KpaTkas xapakTepucTuka OIeHOYHOTO
cpeacTsa

[IpencraBnenue
OLIEHOYHOTO Cpel-
cTBa B PoHJIE

DK3aMeH

CpeacTBo, MO3BOJISIONIEE OIICHUTH 3HAa-
HUS, YMEHUS U BiajeHus oOydyarolie-
rocs 1o y4eOHOU TUCIHUILTHHE.

Kommiekr sk3ame-
HAIlMOHHBIX Owie-
TOB

KonTponsnas pabota

CpeAcTBO MPOBEPKH YMEHUN MpUMe-
HATHh TMOJYYCHHBIC 3HAHUS AJIA pelle-
HUS 3aJlad OMpPEACICHHOTO THUIMa 10
TEME WU pa3fely.

Kommnekr KOH-
TPOJBHBIX 3aJaHUN
10 BapuaHTaM

3amura Jaboparop-
HOM pabOThI

CpenctBo, TMO3BOJSIONIEE  OLIEHUTH
YMEHUE U BIAJIEHUE O0y4arouerocs
u3JlaraTh CyTh IIOCTaBJICHHOM 3a/lauw,
CaMOCTOSITEIPHO  MPUMEHITh  CTaH-
JapTHBIE METOAbl TOCTABJICHHOW 3a-
Ta4yd C HCIIOJb30BAaHHEM HMEIOIICHCS
nJabopaTopHOU 0a3bl, MPOBOAUTH aHa-
JIU3 TIOJIYYEHHOTO pe3yybTaTa padoTHlI.
MosKeT BBIMTOTHATHCS B WHIUBUTYaITh-
HOM TOpPSJKE WX TPYNIol oOydaro-
IIIAXCS.

Tembl naboparop-
HBIX paloT.

Tect

Cucrema CTaHIApTU3UPOBAHHBIX 3a/1a-
HU, TO3BOJISIONIAs aBTOMAaTU3UPOBATh
OpoIelypy U3MEpPEHHs YPOBHS 3HaHUI
Y yMEHUH 00yJaronierocs.

®oH TECTOBHIX 3a-
JaHUW ISl TIpOBE-
JICHUSI HUTOT'OBOIO
TECTUPOBAHUS 1O
TUCIUILINHE
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BbICILIEr0 00pa3oBaHUs
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[Tpoduns: «ABTOMATU3AIMU TEXHOJIOTUYECKUX IPOIIECCOB U MMPOU3BOJICTB (II0 OTPACIISM)»

YTBEPXIAIO
3aB.xadenpoit O.B. Maryxuna
« » 20 r.

3K3aMeHaHI/IOHHbIe BOITPOCHI
no aucuuminae «HTerpupoBaHHbBIE CUCTEMbBI IPOSKTUPOBAHUS U YIIPABICHUS

1) O0001IeHHast CTPYKTYpa COBPEMEHHOTO aBTOMATU3UPOBAHHOTO MPEIPHUSATHUSI.

2) [Tonsitue UCTInY. Tpebosanus k UCIInY. Otnnuntensubsie ocobenHoctu UCInY. Ee mecto
B CHCTEME aBTOMATH3ALUH PEATIPUSTHSL.

3) Crpykrypusie ypoau UCIInY.

4) Kontposmnep B crpykrype UCIInY. O600menHas CTpyKTypa KOHTpOJLIEpa.

5) Knaccsl MUKpOIIPO1IECCOPHBIX KOMILIEKCOB.

6) OnepanmoHHbIE CUCTEMbBI KOHTPOJLJIEPOB.

7) CpencTBa TEXHOJIOTHYECKOTO TTPOrPAMMHUPOBAHMS KOHTPOJUIEPOB.

8) [TpombinieHHast TokanbHas ceTh. HazHaueHnue, ocobeHHOCTH. THIBI TPOMBIIIIEHHBIX CETEH.
9) VYpogens cepBepoB (ympasistomux IBM). 3anaun ypoBHS cepBepOB. ApXUTEKTYPHI, UCIIONb-

3yeMbl€ Ha YPOBHE CEPBEPOB.

10) [ToHsITHE KOMIIJIEKCHOM aBTOMATH3AIIMU MMPOU3BOACTBA. B3auMOCBA3b MPOIIECCOB MPOECKTUPO-
BaHUs IPOU3BOCTBA, MOATOTOBKY NPOU3BOCTBA U YIPaBJIEHUs MPOU3BOACTBOM. OCHOBHBIE TEH/IEH-
[IUH Pa3BUTHS aBTOMATH3AIHH.

11) Craguu u sransl co3manug ACYTIL

12)  Oo6ecneuenne ACYTII B cocrae UCIInY.

13)  O6ecmneuenne CAIIP B cocrase UCTInY.

14)  Tlonsitue OTKPBITON cucTeMbl. OCOOCHHOCTH OTKPBITHIX CHCTEM.

15)  IIporokon DDE. Ocobennoctu. JJocronncrsa. HenocraTku.

16) Texnomorus OLE. Ocobennoctu. [locronncra. HegocTaTku.

17)  Konuenuus «KJIHEHT-CEPBEPY.

18)  Texuomoruu COM u DCOM.

19)  OcobGennocru apxurektypsl — CORBA.

20)  Ocobennoctu apxuTekTypsl — ActiveX.

21)  S3wik 3anpocos k pensunonHbiM CYBJ] — SQL. Onucanue oomena nporpamm ¢ CYB/] Ha 6aze
npaiisepa ODBC.

22)  SCADA-cucrembl. OCHOBHBIE TIOHSTHUS, UCTOpUs BO3HUKHOBeHHsT SCADA-cucTeM.

23)  Xapakrepuctukun SCADA-mporpamm. OOmMe CBeACHUS W CTPYKTYpHBIE OCOOCHHOCTH
SCADA-mporpamm.

24)  Xapakrepuctuku SCADA-nporpamm. dyHkinmonansHbie Xapaktepuctuku SCADA-cuctem.
25)  Xapakrepuctuku SCADA-nporpamm. Texuuueckue xapaktepuctukn SCADA-cuctem. Xa-
PaKTEpUCTUKH MOTHOTHI OTKpeITocTH SCADA-cucTeM.



26)

Xapakrepuctuku SCADA-mporpamm. DKCIUTyaTallMOHHBIE M CTOUMOCTHBIE XapaKTEPHUCTUKU

SCADA-cucrem.

27)
28)
29)
30)
31)

HU.

32)

Pabouee mecto aucnerdepa (oneparopa). I'padudecknii unTEepdeiic monp3oBares.
Texuonorus OPC. Ocobennoctu. Jocronncra. HegocraTkm.

Tpennsl B SCADA-cucremax. Haznauenue. Tumsl TpeHIOB.

Aunapmbl. Haznauenue. Tunbl amapmoB. ['pynnbl 1 TPUOPUTETHI AIAPMOB.

A3k nporpamMmupoBanust B SCADA-cucremax. OCHOBHBIE THITBI SI3bIKOB IPOTPAMMHUPOBa-

baswr manabix B SCADA. OcnoBubie onstus bJ1. Kparkas ucropus passutust b/[. Ocobenno-

CTH ITPOMBIIIJICHHBIX 0a3 JaHHBIX.

33)
34)
35)
36)
37)

Microsoft SQL-cepBep. OCHOBHBIC XapaKTEPUCTHKH.

IMpoxyxT Industrial SQL Server. OcHoBHBIC 0COOEHHOCTH.

[Mponykr Plant2SQL. OcHoBHBIE 0COOCHHOCTH.

SCADA u Internet. Apxurekrypa «repMuHai-cepsep». OCHOBHbIE OCOOECHHOCTH.

SCADA u Internet. Apxurekrypa «Internet-kimenT». bennsriii n 6orarteiii kiaueHT. OcoOeHHO-

CTHU pCalin3alilun JTaAHHOM APXUTCKTYPBHI.

38)
39)
40)
41)
42)
43)
44)
45)
46)

OcHOBHBIC TIOHATHS TCOPUU HaiexkHOCTH. [loHATHE pe3epBUpoBanus. TUIIBI PE3EPBOB.
PezepBupoBanne B SCADA-cucremax.

OO6umit moxxox Beioopa SCADA-cucteMsl.

Tennenuu pazsutust SCADA-cuctem. Y najneHHbIE TEPMUHAIIBI M KaHAJIBI CBSI3H.
Tennenuuu pazsutuss SCADA-cuctem. Jlucnerdyepckne MyHKTHI yIIPaBICHUS.
Tennenuu pazsutust SCADA-cuctem. OniepaliiOHHBIE CUCTEMBI.

[Iporokon nepenaun ganasix HART.

ITonesas mmna Profibus.

[Tonesas mmua Foundation FieldBus.

Kpurepun onenkn: MakcuManbHOE 3HAUYEHUE dK3aMEHAILIMOHHOTO pelTHHra paBHo 40 Oain-

JJaM, a MUHUMAaJIBHOC - 24. B xauectBe KPHUTCPUCB BBI6paHBI CICOYIOIIUE:

Bomnpoc bann

DK3aMeHaIMoHHbIN Borpoc Ne 1 7-11
TeopeThyeckas 4yacTb (OnpeseneHust, o0Ime XapakTepUCTUKU U T.11.) 3-4
BBIBOJ] (popmyt 3-4
IPaBIbHOCTh KOHEYHOI'O pe3ysbTara 1-3
DK3aMeHaIMoHHBINA Boripoc Ne 2 7-13
TeopeThyeckas 4yacTb (onpeseneHust, o0ne XapaKTepUCTUKU U T.11.) 3-4
BBIBOJ] (popmyIt 3-5
MPaBIbHOCTh KOHEYHOT'O pe3ysbTara 1-4
ITpakTrueckoe 3aqanue (MpaBIbHOCTh KOHEYHOTO PE3YJIbTaTa) 8-12
JlonosnHuTenbHbIN Bonpoc Ne 1 1-3
JlononHuTenbHbIN Bompoc Ne 2 1-3

UTOTI'O 24-40

MuHHCTEpCTBO HAyKH U BhICIIEro oOpa3oBanus Poccuiickoit denepanun
HwxHekaMCKkHii XUMHUKO-TEXHOJIOTHYECKUN WHCTUTYT ((huiinan)



(benepanbHOro TOCYyJapCTBEHHOTO OI0KETHOTO 00pa30BaTEIHHOTO YUPEIKICHHS
BBICIIETO 0Opa30BaHUS
«Ka3zaHCKkuil HAalMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTMYECKUI YHUBEPCUTETY

Daxyremem Unpopmayuonnvix mexnono2utl
Kageopa Ungopmayuonnvix cucmem u mexumono2uil

Hanpasnenune noarorosku:15.03.04 ABTOMaTH3aIMs TEXHOJOTHYECKUX MPOIECCOB U MPOU3BOJICTB
[Tpoduiib: ABTOMaTH3a1Ms TEXHOJOTHYECKUX IPOLIECCOB U IPOU3BOJICTB (IO OTPACIsIM)

Y4eOHBIM IIJIAHOM 110 HaIlpaBeHUIo MoAroToBku 15.03.04 ABToMaTu3aIus TEXHOJOTUYECKUX
IIPOIIECCOB M MTPOU3BOJICTB ISl 0OYYAIOIINXCS MTPELyCMOTPEHO MPOBEIeHNE Ta00PATOPHBIX 3aHATHI
o gucHuIuinae « HTerpupoBaHHbIE CUCTEMBL IPOEKTUPOBAHMSL U YIIPABIIEHUSY.

JlaboparopHble 3aHATHS [0 IUCHUIUIMHE IPOBOAATCA B yueOHBIX Jaboparopusx Kadenpsl Oe3
UCTIOJIB30BaHUS CIICUATEHOTO 000PYIOBaHUSI.

Lenb npoBeneHus 1ab0paToOpHbIX paboT - MPAKTUUYECKOE OCBOEHUE TEOPETUUECKUX MOJIOKEHHH JIeK-
[IMOHHOTO MaTepuaia, a Tak)Ke BhIpa00TKa CTYJACHTaMU ONPEIeNIEHHBIX YMEHUN U HABBIKOB

KommiekT 1ad0opaTopHbIX padoT
10 JTUCHUITJINHEC ((I/IHTGFDI/IDOBB.HHBIG CUCTCMBI IPOCKTUPOBAHUA U YIIPABJIICHUS »

Jladoparopnasi padora Nel

Tema «Oxna u 00bexThI INTOuCh.

3aganue:

N3yuenue coiicts okon B WindowMaker (WM). Pabota ¢ rpaguueckuMu U TEKCTOBBIMU 00b-
eKTamHu (Co3JjaHue, U3MEHEHHE, BBIPABHUBAHUE, OTIMYUE CUMBOJIOB OT SIYEEK M T.II.). 3HAKOMCTBO C
oubnmnorekoit Mactep-odobekToB InTouch (Wizards). BeraBka rpaduueckux 00bEKTOB M3 CTaHIAPT-
Hbix Windows-nipuioxeHui.

Hcxoanble faHHBIE UIS1 BBINOJHEHHUS J1a00paTOPHOIi padoThl

1. CgoiicTBa OKOH.

2. OODBEKTHI U UX CBOICTBA.

3. Beizenenue u ycTaHOBKa pa3MepoB 0OBEKTOB.

4. Pabota ¢ macTepamu.

5. Pabora ¢ n300pakeHUIMHU U pacTpaMH.

ITopsinok BbINOTHEHHS 1a00pPaTOPHOIT padOTHI

1. O3HaKOMHTBCSI C OCHOBHBIMHU T€OPETHUECKUMH MTOJIOKEHHUSIMU.

2. Co3nath 4yeThipe OKHa cienayromux Tiros: Replace, asa Overlay u Popup.

3. [IpoBeputh BIMSHUEC M3MEHEHHs pa3iUuHbIX mapamerpoB nmanenu Window Properties Ha
BHEIIHUH BU U nosegenne okod B WindowViewer.

4. Ucnonw3ys kHomounble manenu WindowMaker u 6ubnmorexy Wizards, B okae Main co-
31aTh y4eOHbIiH 00beKT Bu3yanu3amuu InTouch.

5. B MS Word Art obopMuTh Ha3BaHKHE CBOETO MPEANPHUATHS U BCTaBUTh ero B okHO InTouch

6. I[ToAroToBUTH OTUET.

JlabopaTopnasi paGora Ne2

Tema «Teru u aHMMaIlMOHHBIE CBS3W.

3aganme:

Pabota ¢ 6ubmMOTEKO# TATOB (TUIIBI TATOB, OMPEEICHNE HOBOT'O TATA, IMOJISl TITOB U T.11.). 3HA-
KOMCTBO ¢ (hopmaTaMu ajpecoB BBoIa/BeiBoa B INTouch. Co3nanue COCTaBHBIX TUIIOB TATOB (CYyIEpT-
oru). U3ydeHne ocoOeHHOCTEW BBOAA/BBIBOJA YHCIOBOW M CHUMBOJIBHOM HH(OpPMalnUd B OKHaX
InTouch. 3aganue pa3TMYHBIX aHUMAIMOHHBIX CBsI3ei s 00bekToB InTouch.

HcxoaHblie 1aHHbIE 1JI BBINIOJHEHUS J1Aa00PaTOPHOH PpadoThl



1. Onpenenenue uMeHu 1octymna B cioBape nepemenHsix InTouch.

2. Cymeptard.

3. BBIBOJT YHCITOBBIX 3HAYCHHIA.

4. Y naneHue Toros.

5. AHMMAaIIMOHHBIE CBSI3U.

IMopsiiok BbINOJHEHUS JTA00PATOPHOH PadoThI

1. O3HaKOMUTBCSI C OCHOBHBIMHU TEOPETUUECKUMHU MOJIO0KECHHUSIMHU.

2. B 0cHOBHOM OKHE OpraHU30BaTh BBOJI/BBIBOJ] BHYTPEHHHUX JCHCTBUTEIBHBIX TATOB I pac-
X0JI0B, YPOBHS U 33JJaHUs1 YPOBHSI U BBIBO/I LI€JIOTO TAra JUIsl BDEMEHU U 33JJaHUs BpEMEHU OTCTauBaHUs
Y NIepeMEIINBaHUS.

3. OGecnieunTh BBIBOJI 3HAYCHHH TAra IEJIOT0 WK JCHCTBUTEIHLHOTO TUIIA, 33]]aBAEMOT0 C T0-
MOIIIBIO TTporpamMMbl MoaenupoBanus DDE-cepsepa.

4. OpraHu3oBaTh BBOJI/BBIBOJI CUMBOJILHON HH(OpPMAIMKM B TOJE KOMMEHTApHs 3aJaHHOTO
BHYTPEHHETO TATa (BBOJ OCYIIECTBUTH Uepe3 rpauuecKkuii 00beKT).

5. B OCHOBHOM OKHE 33/1aTh CJIEAYIOIME aHUMAIMOHHBIC CBSA3HU: CTEIICHb 3aIOJHEHUsI 0aKa B
3aBHCHUMOCTH OT 3HAQUEHHUS TATa YPOBHS >KUIKOCTH; MOJ3YHOK YBEITUYECHHS/YMEHBIICHUS 3aJaHUS
YPOBHS JIJIs EMKOCTEH.

6. [TonroToBUTH OTYET.

JlaGopaTopHas padora Ne3

Tema «Cxkpuntsi B InTouchy.

3aganme:

[MonyueHre HavyaIbHBIX HABBIKOB paboThI ¢ si3bIKOM clieHapueB InTouch. M3y4yenue ocobeHHO-

creii mporpammupoBanus Quick-Function.

Hcxoanble JaHHbIE VISl BBINOJIHEHNS J1a00paTOPHOIi padoThl

1. Tunsr cpunToB Script.

2. BcTpoeHHbIe () yHKIIHH.

3. Ucnonb3oBanue Ouick-pyHKuuii.

Ilopsinok BbINOHEHNS J1a00pPaTOPHOIT padoThI

1. O3HaKOMUTBCSI C OCHOBHBIMHU T€OPETHUECKUMHU MOJIOKEHUSIMHU.

2. O0ecrieuynTh ABTOMAaTHUECKUH PEKUM pabOThl 00BEKTa, COCTOSIIIUI U3 CIEAYIONINX ITATOB.
a) 3BamonHeHHe eMKOCTH 1 U3 JBYX TpyOOIpPOBOIOB. 3allONHEHUE EMKOCTH HAYMHACTCS
MOCJIe OTKPBITHS OJTHOTO M3 KJIalaHOB.

b)  Ilpu mocTmkeHHU 3aJaHHOTO OMEPATOPOM YPOBHSI B eMKOCTH |, HAUMHACTCS PEIKUM
OTCTauBaHUS.

c) Ilocie oxOHYAHUS 3aJTaHHOTO BPEMEHU PEaKIMK, HAYWMHAECTCS OTIOPOKHEHNUE EMKOCTH
1 B eMKOCTb 2 TIpH TIOMOIIH KJIanaHa 3, ¥ OJJHOBPEMEHHO OTKPBIBAIOTCS KJIalaHa 1Mo/ 1aun
KOMITIOHEHTOB CBEPXY EMKOCTH 2.
d)  Tlpum gocTrKeHHH 3aIaHHOTO ONIEPATOPOM YPOBHS B EMKOCTH 2, HAUMHACTCS PEKUM I1e-
peMelITBaHHUS.
e) Ilocrme okoOHUYaHMS 3aaHHOTO BPEMEHH MEPEMEIINBAHUS, HAYNHAECTCS PEKUM OTCTaH-
BaHHUS B EMKOCTH 2.
f)  Tlocie oxoHUAHHS 3aJaHHOTO BPEMEHHU PEaKIMH, HAYMHACTCS OMOPOKHECHHE €MKOCTH
2 npu oMoIny kianana 6. [Tocie omopokHEeHUs1 eMKOCTH 2 HAUMHAETCS 3aHOBO 3allOJTHCHUE
eMKocTH 1.
g) Ilo dbopmyse 3aBUCHMOCTH 0O0BEMa 3aTOJTHEHUS Oaka OT YPOBHSI HAIIOJHEHHUS C TOMO-
mipr0 QuickFunction BeramciuTs 00beM 3am0THEHNS eMKOCTEN 1 1 2, a Takke o0IIuii 00beM
TOTOBO¥ MPOYKIINH 3@ BCE IIUKIIBI paOOTHI 00BEKTA.
h)  Jlis xnamaHoB 3a/1aTh OTKPBITHE U 3aKPHITHE U [IBETOM IOKa3aTh pabOTy KilamaHa.

3. IloAroToBUTH OTYET.

JlaGopaTopHas padora Ned



Tema «AnapMbl 1 COOBITHS.

3aganue:

W3yuenne MeTo0B MOJAEPKKH anapMoB U coObiTuii B InTouch (Tumbl, rpynisl, IpruOpUTETHI,
3aJIaHu€ YCJIOBUH ISl TATOB, OIS, KBUTHPOBaHKe, Oubanoreunsie Gpynkmuu). Hactpoiika InTouch ¢
IENIBI0 CO3JJaHUS PErHCTPAMOHHBIX (haitnoB (kypHanoB). HacTpoiika craHIapTHRIX SKPaHOB aJapMOB
WJIN SKPAaHOB paclpeIeIEHHbIX aJapMOB JUIsl JIOKAIbHbIX OIOBEILCHHH.

Hcxoanble JaHHBIE VISl BBINOJIHEHNUS J1a00paTOPHOIi padoThl

1. Anapwmsl u co6biTus B InTouch.

2. BeiBo nnpopmanuu o6 amapmax.

3 KondurypupoBanue cTaHapTHON CUCTEMBI aJlapMOB.

4. [TapameTpsl perucTpauy anapMoB/COOBITHI.

5. [TapameTpsl eyartw.

6. Pactipenienénnas cucrema anapMoB

IMopsiok BbINOJHEHUS JTA00PATOPHOH PadoThI

1. O3HaKOMHTBCSI C OCHOBHBIMHU T€OPETHUECKUMH MOJIOKECHHUSIMHU.

2. Inst T9Ta YpOBHS KUIKOCTU B MEPBOM €MKOCTH 3a1aTh anapm Tumna Rate of Change, a mis
COOTBETCTBYIOLIETO Tra BTOpoi eMkocTu — anapmbl Trma Hi u HiHI. Taru ypoBHs oTHeCTH K crieiu-
anbHOI rpymme anapMoB. C ToraMu pacxoJ0B KHIKOCTH CBsi3aTh anapM tuna Hi. BBectu anapm pa-
0OThI KJIAIIaHOB.

3. IIpu BO3HUKHOBEHMH HOBOI'O ajlapMa B CUCTEME B OCHOBHOM OKHE BBIBECTHU MpEAYNpexIa-
fo11ee cooOIeHrne 1 00eCIeYnTh BOSMOKHOCTh KBUTHPOBAHUS JlapMa.

4. B okHe «Menu» co31aTk 3KpaH BbIBOJIA TEKYIIHUX COOOIEHHH.

5. OGecrieunTh 3auch AlapMOB B peructpannonubie daier InTouch.

6. IloaroToBUTH OTUET.

JlaGopaTopHas padora Ne5

Tema «Tpenasl apxvBa U peaIbHOIO BPEMEHN.

3aganue:

Opranuzanus apxuBupoBanus qaHHbix B InTouch. Hactpoiika mactep-00beKTOB 11t pabOThI
C apXMBHBIMM (MCTOpUUYECKMMH) TpeHaamu. Co3anue, KOHPUTyprUpoBaHUE U 0TOOpaKeHUE TPEHIOB
peanbHOrO BpeMeHHU. Mcnob30BaHne KOCBEHHBIX TUIIOB TATOB B TPEHAaX peajbHOrO0 BPEMEHH.

Hcxonnbie faHHbIE 1JIs1 BBITIOJTHEHHUS J1a00paTOPHOI padoThl

1. Tpeuns B SCADA-cucremax.

2. ApxuBupoBanue gaHHbIX B InTouch.

3. Tpenas! peansHoro Bpemenu B InTouch.

4. CsaoiicTBa T9r0B THMNa Indirect.

5. OrobpaxeHne TPeH10B.

6. V3MeHeHHe mapaMeTpOB apXUBHBIX TPEHJIOB B PEKUME UCIIOTHEHUS.

Ilopsinok BbInoITHEHNS J1a00pPaTOPHOIT padoThI

1. O3HaKOMHUTBCS ¢ OCHOBHBIMH TEOPETUUYECKUMH MOJIOKEHUSIMH.

2. O6ecneunTh apXMBUPOBAaHUE 3HAUCHUI TATOB YpOoBHs eMkocTell 1 u 2. [IpoBeputs Hanuuue
apXUBHBIX (HailiIoB.

3. C momomrpio Mactep-oowekToB Hist Trend w/Scooter and Scale u Trend Pen Legend opra-
HU30BaTh BBIBOJ I'paMuecKoi 1 YnciIoBoi HH(POPMALUU U3 apXUBHBIX (ailioB. BBecTn KHONKY 00-
HOBJIEHHUSI HCTOPUYECKOTO TPEHA.

4. CxkoH(UTypupoBaTh TPEH] PEATbHOTO BPEMEHHU JJISi PACCMATPUBAEMBIX TAIOB; UCHOJb3Ys
MacIITaOMpOBaHUE, CAENATh €ro HaTJISIHBIM.

5. IlogroroBUTH OTYET.

JlaGopaTtopHasi pa6ora Ne6
Tema «O0Men nauaeiMu ¢ MS Excel».
3aganme:



Pabora ¢ cucremubiMu Gynkiusamu InTouch. Opranuzanus oomena nanaeiMu ¢ MS Excel:
«HETIpEpbIBHAS» CBsI3b, OOMEH I10 3aIpocy.

Hcxonnbie JaHHbIE 1JI51 BBINOJHEHUS J1a00paTOPHOil padoThI

1. Cucremuble QyHKIIHH.
2. Oomen manusiMu MS Excel u InTouch.

IMopsiiok BbINOJHEHUS JTA00PATOPHOH PadoThI

1. O3HaKOMUTBCSI C OCHOBHBIMHU TEOPETUUECKUMHU MOJIO0KECHHUSIMHU.

2. Co3nath KHOIIKY BbI30Ba 3amaHHoi kHuUTH MS Excel. Ilpu sTtom, ecnu mpunoxenue MS
Excel yxe HaxoIuTCs B ONIEPaTUBHOM MMaMATH, TO HE 3arpyKaTh €r0 BTOPUYHO, a MPOCTO aKTHUBU3UPO-
BaTh. C MOMOIIIBIO JAHHON KHOIIKK 00€CIIeUnTh TaKKe 3alMCh B CIICIIMAIbHBIN (paiisr ciry>keOHON HMH-
dopmaruu o paboueit kuure MS Excel: naty u Bpemst mocienHero oOHOBJICHUs, pa3mep ¢aiina.

3. B xaure MS Excel co3gaTs Tabauity, B koTopyto u3 InTouch moctynarot Tekymue 3Ha9SHH
TATOB pabOTHI KJIAIAHOB, YPOBHSI HAMIOJIHEHUS, 3a/1aHuUs 1715 ypoBHEH. [10 OKOHYaHUHU KaXKIOTO TEXHO-
JIOTMYECKOTO [UKJIA 3aMUChIBaTh B Tabuiy MS EXcel naty u Bpemst OKOHYaHHSI IIUKJIA, & TAKKe 00beM
MOJIYYSeHHOTO MPOYKTa (3aMUCh MMPOBOJUTH C COXPAHEHUEM MPEABIIYIIUX 3HAYCHUN ).

4. U3 MS Excel nepenaBats B InTouch mnanoBsIii 00beM MOPIUMH BBITYCKAEMOTO MPOIYKTa
CIICTYIOIIMM CITOCOOOM: CO371aTh aHAJIOTOBBIA TAT TUNA I/O i YTCHHSI W3 HEKOTOPOH SYCHKHU Taod-
sl MS Excel.

5. IloAroToBUTH OTUET.

JlabGopaTopHas padora Ne/

Tema «Macrepa rpynmst Windows Controlsy.

3aganue:

N3yuenune oobexToB Tumna RadioButtonGroup, ListBox, ComboBox rpynmsr Windows Controls.
Pabora ¢ Oumbmumorekorr ¢ynkmmii InTouch. Mcmons3oBanue tmukinoB FOR-NEXT B cuenapusx
InTouch.

Hcxoanble JaHHbIE VISl BBINOJIHEHN J1a00paTOPHOIi padoThl

1. Crnoxnsle mactepa rpynnsl Windows Controls.
2. Opranmanus mukioB B Quick-ciienapusx InTouch.

ITopsinok BbINOTHEHHS 1a00pPaTOPHOIT PadOTHI

1. O3HaKOMHTBCSI C OCHOBHBIMHU T€OPETHUECKUMH MOJIOKEHHUSIMU.

2. JInst apXMBHBIX aJJapMOB OPIaHU3YyeM COPTHUPOBKY IO TpYyHIaM M MPUOPUTETaM, Il 3TOTO
HEoOX0IMMO BOCIIOJIB30BaThesl 00bekTOM Tuma RadioButtonGroup.

3. Co3natb 00bekT THma ListBox wmun ComboBox. Mcmnonb3ys 1r000# cTaHIapTHBINA TEKCTOBBIN
penaktop, co3natb (aitn SPS1.TXT u 3aHecTH B HEro HECKOJIBKO KaKUX-THO0 (haMUITUH..

4. Coznatp 00bekT Tuma ListBox umin ComboBox. Mcnonb3ys 11000 cTaHAapTHBINA TEKCTOBBIN
penakrtop, co3nath (aitn SPS1.TXT u 3aHecTH B HETO HECKOIBKO KaKUX-THO0 (haMUITUi.

5. C noMo1pto KHOMKH «/106aBUTH HOBOE UMS» U OJISl BBOJ]Aa CUMBOJIBHON MH(OpMaIK 1aTh
BO3MOKHOCTb TTOJIB30BATEII0 3aHOCHTD B CITUCOK HOBBIE UMEHA (TIOCIIE KaXKIO0TO J00aBICHHS CITUCOK
JIOJDKEH COXpaHAThCs B (aiisie Ha AMCKe).

6. Knonka «Yaanmute w3 CIHCKa» JOJDKHA OOECTICYUTh y/IajeHUE BBIJCICHHOTO UMEHU W3
CIHCKa, a TAKXKE U3 COOTBETCTBYIOILETO (aiina.

7. IloArOTOBUTH OTYET.

JlabopaTopHasi padora Ne8

Tema «CpenctBa 6€30MaCHOCTI.

3ananue:

Hcnonb3oBanue cpenacts 6e3onacHoct InTouch (BHyTpeHHHME TorH 6€30MAaCHOCTH; AUATIOTO-
BBIE OKHA: «BXOJ[ B CHCTEMY», «HACTPOMKa MOJIb30BaTeNICi», «CMEHa Tapoiiei»). Opranuzanus mna-
posbHOI 3amuTsl 00bekToB InTouch.

HcxonHble JaHHBIE 1JI51 BBINOJHEHUs J1a00paTOPHOi padoThI

1. Konnemus 6e3omacHoctu B InTouch.,



2. Opranuzanus JOCTyIa K cpeicTBaM obecreueHus: 0€30macHOCTH.

ITopsiiok BbINOJIHEHHS JTA00PATOPHOH PadoThI

1. O3HaKOMHUTBHCS C OCHOBHBIMU TEOPETUUECKUMHU ITOJIOKEHUSIMHU.

2. Co3gaTh OKHO, B KOTOPOM OIlepaTop AOKEH BBECTU UMS U apoiib. BBoA nMeHH oneparopa
OCYIIIECTBUTH C IOMOIIbIO AKTUBALMM UMEHU B CIIMCKE WJIM HEMIOCPEACTBEHHO uepes3 nosje BBoja. [lo-
CJI€ CKPBITHOI'O BBOJIa JIMYHOIO IMAPOJISI HA SKPAHE JOJIKHO MOSIBUTHCS COOTBETCTBYIOLEE 3HAUCHUE
YPOBHS AOCTYIIA JUIl JAHHOTO I10JIb30BATEII.

3. Hanucarp cuenapuid, 10 KOTOPOMY IPHU HEBEPHOM 3aJaHUU NApOJisi aBTOMAaTUYECKU yCTa-
HaBJIMBAETCs UMs T0JIb30BaTens None ¢ ypoBHeM aoctyna (.

4. Opranu3oBarb BBOJ UMEH OIEPATOPOB U3 UMEIOLIErOCs CIIHMCKA.

5. Beectu KHONIKY «/I3MEHUTH JIMYHBINA [TAPOJILY», C TOMOLIBIO KOTOPOW ONIEPaTOp MOKET 3ame-
HUTh CBOM MapoJb (0e3 U3MEHEHUsI UMEHH MOJIb30BaTelsl U YPOBHS JJOCTYMA), a Takxke KHONKY «KoH-
burypupoBaHue moyib30BaTeei», KOTopas MO3BOJISET MOJIb30BATENSIM C BBICOKUM YPOBHEM JIOCTYIIA
3a/1aBaTh UMEHA, IAPOJIM U YPOBHH JIOCTYIIa B CUCTEME.

6. [ToaroToBUTH OTYET.

JlabopaTopnasi padora Ne9

Tema «Penentsl 1 SQL-3ampockn».

3aganue:

N 3nakomcTBO ¢ moacuctemoi ympasienus peuentamu InTouch. Opranuzanus moctymna k
porpaMmam yrpasieHus 0a3aMu JaHHbIX ¢ omouibio SQL-3anpocos.

Hcxoanblie 1aHHbIE 1JI BHINIOJHEHHS JJA00PATOPHOH PadoThI

1. PaGota ¢ mojacucTeMol yrpaBiICHHs PEICITaMH.
2. Pao6ota ¢ InTouch SQL Access.

Ilopsinok BbINMOJIHEHNS J1a00pPaTOPHOIT padoThI

1. O3HaKOMUTBCS C OCHOBHBIMU TEOPETHUECKUMU TOJIOKEHUSMHU.

2. C momoripto nporpammbel Recipe Manager BBectu janubie B Tabuibl Template Definition,
Unit Definition, Recipe Definition.

3. Coznate okHO B InTouch nis 3arpy3ku UMEIOLIIUXCS pELENTOB, UX KOPPEKTUPOBKU U BBOJA
HOBBIX PELENTOB.

4. Ucnonw3ys cucteMHbIi uctouHuk naHHbiXx MS Windows ODBC 3anate cuctemubiii DSN
qutst 6as3el manueix TEST.MDB..

5. Bamonaute Bind List 8 SQL Access Manager.

6. C MOMOIIBI0 KHOMKHU «Y CTAaHOBUTH CBA3BY MOJKIIOYUTHCS K Tabnuie «Tabmunal» 6a3bl
nauabix TEST.MDB. Co3naTe KHOMKY 71 MPOCMOTpPA 3aMuceld B yKa3aHHOM TaOJHIe U UX KOPPEK-
TUPOBKH.

7. IloAroTOBUTH OTUET.

KpuTepuun omeHKH: MakcuMaibHOE KOJIMYECTBO OAIIOB, KOTOPOE MOXKHO TIOJY4UTh 3a J1abopa-
TOPHYIO paboTy 6 0. (ouHas popma o0ydeHus), 4 6. (3aouHas popma 0OydeHUs ), a MUHIMAaIbHOE 3HA-
yenue— 4 6. (ounast popma oOyuenus), 3 6. (3aounast hopma oOyueHus).

Texkymmii peiTHHT
Ounas 3aoyHas
Jla6. pabora bayn JIa6. pabora bann
Nel 4-6 Nel 3-4
Ne2 4-6 Ne2 3-4
Ne3 4-6 Neo3 3-4
Ned 4-6 N4 3-4
Ne5 4-6 Ne5 3-4
Neb 4-6 Ne6 3-4
No7 4-6 Ne7 3-4




Ne8 4-6 Ned 3-4

Ne9 4-6 Ne9 3-4

HUTOTI'O 36-60 HUTOI'O 36-60

MuHHCTEpCTBO HAyKH U BhICIIEro oOpa3oBanus Poccuiickoit denepanun
HwxHnekaMCKkHii XUMHUKO-TEXHOJIOTHYECKUN WHCTUTYT ((husnan)
(benepaabHOro roCyAapCTBEHHOT0 OI0PKETHOTO 00pa30BaTEIbHOTO YUPEHKICHHS




BBICIIET0 00pa30BaHUs
«KazaHckuii HalMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTHYECKUI YHUBEPCUTET

Daxyromem Unpopmayuonnvlx mexnoaouil
Kagpeopa Unpopmauuonuwix cucmem u mexnonocuti

Hanpasnenue noarorosku: 15.03.04 ApTomMaTu3aus TEXHOJOTMYECKUX MPOIIECCOB U MPOU3BOJICTB

HpO(bI/IJ'IBZ ABTOMAaTH3aIMs] TEXHOJIOTHYESCKHUX IIPOIISCCOB M IIPOU3BOJICTB (1'[0 OTD&CJ’IHM)

KommuiekT 3aganuii 1Jis1 KOHTPOJIbHOH padoThl (pedepaToB)
10 JUucUUIUIMHE HTErpupOBaHHbIE CUCTEMbBI NPOEKTUPOBAHMS U YIIPABICHUS

1. VYposens ynpasienus npousBojactsom MES.

2. YpoBeHb MIaHupOBaHUs pecypcoB npeanpustus ERP.

3. VYposens Boiciiero menemkmenTa (OLAP-cucremsr).

4. [TpoMBIICHHBIE KOHTPOJUIEPBI — 3TO MPOCTO MM HE OYCHB?
S. OcHOBHBIE S3bIKH TPOIPAaMMUPOBAaHUS KOHTPOJIEPOB U UX OCOOECHHOCTH.
6. Onepannonusie cuctembl KoHTposiepoB. OC OS9.

7. Omnepanuonnsie cuctemMbl KoHTposiepo. OC QNX.

8. OneparnonHbie cucteMbl KoHTposuiepoB. OC VxXWorks.

9. OnepanuoHHbie cucteMbl KoHTposuiepoB. OC Linux.

10. Oneparnonnbie cucteMbl KoHTposutepoB. OC Windows NT.
11.  Omnepamuonnsie cucrembl KoHTposuiepoB. OC POSIX.

12. [TpomeinieHHas okanbHas cetb ControlNet.

13.  TIpowmsiiuieHHas JokanbHas ceTb Profibus.

14. [TpomsbltnenHas nokanbHas cetb P-Net.

15.  TIpowmsliiuienHas jJokanbHas cetb Foundation Fieldbus.

16. [TpomblnuieHHas JToKanbHas ceTh SWiftNet.

17.  TlpowmsiuienHas jgokanbHas cetb WorldFip.

18. [TpombInuieHHas JToKanbHas cethb Interbus.

19.  TlpowmblnuieHHas JOKanbHas ceThb Bitbus.

20.  TIpowmsiiuieHHas noKanbHas cetb Modbus.

21. [TpomsbltnenHas nokanbHas cetb CAN.

22. [Tporoxon nepenaun ganubix HART.
23. Untepdeiic nepenaun nanusix RS 485, 232.

24. OcHOBHBIE TEH/ICHIIUU Pa3BUTHSI aBTOMATH3aI1H.

25. [TpoTokous mexmporpaMMmHoOro B3aumoaenctsust DDE.
26. Hutepodeiic obmenns nporpamm OLE.

27. [TpoTokous mexnporpaMmmuoro B3aumoaencTaust OPC.
28. B3anMopeiicTBre THTIA «KITUEHT-CEPBEPY.

29.  Texuonorus COM / DCOM.

30.  Apxwurextypa CORBA.

31.  Apxurektypa ActiveX.

32. SA3p1k 3ampocoB k pensiimorabiM CYB/] — SQL.
33.  Ipoxykr Industrial SQL Server.

34.  IIpomykt Microsoft SQL-cepsep.

35.  PesepBupoBanue B SCADA-cucremax.

36.  SCADA u Internet.

37. Tennenuuu pazsutus SCADA-cuctem.

38.  Pacmpenencnnas cuctema ynpasienus DeltaV.



39.
40.
41.
42.
43.

Pacnpenenennas cucrema ynpasnenus Centum CS.
SCADA-cucrema Trace Mode.

SCADA-cuctema Genesis32.

SCADA-cucrema WIinCC.

SCADA-cucrema iFix.

Kpurtepuu ouenku: Ilpu orieHke pe3yabTaToB BHITOTHEHUS KOHTPOJIBHON pabOTHI 11O IUCIH-

wiHe «HTerpupOBaHHBIC CUCTEMBI IPOCKTUPOBAHUS U YIPABICHHS» HUCIOIB3YETCSl PEUTHHTOBAs
cuctema.CoryiacHO peUTUHTOBON CUCTEME OIlEHKa PEe3yJIbTATOB BBIMOJHEHUS KOHTPOJILHOU PaOOTHI
dbopMupyeT Tekymuii pedTHHr R ™ .MakcumansHOe 3HaUeHUE KOJIMYecTBO 0ayuioB paBHO 18, a MuHu-
masibHOe — 8. Kputepuu onieHKkH npejicTaBieHbl B Ta0JI.

Kpurepum ouenkn Kouaun4yecTBo 6a/110B
KadecTBo foKnana (CTeneHb pacKphITHS CYITHOCTH TeMbI pedepaTa) 3-6
Bragenrie HaydHBIM U CIICIIUATBHBIM allapaToM 2-5
Vicnionp30BaHue IEMOHCTPAIIMOHHOTO MaTepHuasa 1-2
YeTKoCTh BEIBOJIOB 1-3
Cobumoienue TpeboBanmii K 0(hOpMIICHUIO 1-2
UTOI'O 8-18

MuHHCTEpCTBO HAyKH U BhIcIIero oopazoBanus Poccuiickoit denepannn
HuxHekaMCcKuit XUMHKO-TEXHOJIOTUYECKUN UHCTUTYT ((uriinan)
beneparbHOT0 TOCYIaPCTBEHHOTO OI0KETHOTO 00Pa30BaTEIBLHOTO YUPESKICHHS



BBICIIET0 00pa30BaHUs
«KazaHckuii HalMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTHYECKUI YHUBEPCUTET

DaxyromemUndoOpMayUOHHBIX MEXHOI02ULL
Kageopallndopmayuonnuvlx cucmem u mexmonocui

Hampasnenune noarorosku: 15.03.04 ABTomMarn3anys TEXHOJIOTMYECKHUX IPOIIECCOB U IPOU3BOJICTB
[Tpoduib: ABTOMaTH3a1Ms TEXHOJOTHYECKUX IPOLIECCOB ¥ IPOU3BOJICTB (II0 OTPACIsIM)

KoMmiekT TecTOBBIX 3aaHMii
10 JUCIIHUITJIINHEC ((I/IHTCFDI/IDOBaHHBIe CUCTCMBI ITPOCKTHUPOBAHUS U VIIPABJICHUA

BapuanT Nel

Yacrp |. 3aganus ¢ BLIGOPOM HECKOJILKHUX BEPHBIX 0TBETOB
U3 npednosicennbix 6apuanmos omeenmos ebloepume HeCKOIbKO GEPHbIX.

1.1 B aBTOMATH3HPOBAHHON CHCTeMe YNPABJIeHHS YeJOBEK BBINOJHSET CJeAyIolue
OCHOBHbIC QYHKIUM:

1.  aHaNM3 TEKYIIETO COCTOSIHHMSI MPOU3BOJICTBEHHOTO MPOIIECCa;

2.  mepenaya, mpeoOpa3oBaHue U 00paboTKa MHPOPMAIIHH;

3. peryimpoBKa mapaMeTpoOB MPOU3BOJICTBEHHOTO MPOIIECCa;

4.  00paboTKa HEUITATHBIX, aBAPUMHBIX CUTYyaLIUN;

5.  BbIpa0OTKa M peanm3alus YIpaBJSIOMIUX BO3JACUCTBUI HA TEXHOJOTUYECKHM OOBEKT
yIpaBIeHUSI.

1.2 ¥Yposenb BBoaa-BbiBoaa (1/0), BKiIo4yaer B cedsi:

JaTYUKH,

MIPOMBINIJICHHBIE KOHTPOJIICPHI,

MEePCOHAIBHBIE KOMITBIOTEPHI;

UCTIOJTHUTEIILHBIC MEXaHU3MBI,

CEpBEpHI.

.3 OfecneyeHue CHCTEM ABTOMATH3MPOBAHHOTO MPOEKTHPOBAHUS COCTOUT M3:
MaTeMaTHYeCKOro;

JUHTBUCTHYECKOTO;

TEXHUUYECKOTO;

OpTaHU3aI[IOHHOTO;

5. MH(OPMAIMOHHOTO.

14 VYkaxure OTIHYUTEIbHbIE 0COOEHHOCTH NMPHUMEHEHHMsI KOHTPOJLIEPOB Ha 0a3e
nepconaibHoro komnelorepa (PC based control) B npoMbinuieHHOCTH:

1. MIPU HECKOJBKHUX BXOJ/aX W BBIXOJaX 00bEKTa HAJ0 MPOU3BOIUTE OOJIBIITON 00BEM BHI-
YHCIIEHUH 3a JOCTATOYHO MAallbIii MHTEPBAJl BpEMEHHU U HET HEOOXOMMOCTH B UCTIONB30BAHUH JKECT-
KOT'O MaJIOTO BPEMEHH ITUKJIa KOHTPOJUIEePa;

2.  cucrtemHas (MIPOMBIIIIEHHAsS) CETh, COSTUHSIONIAs "KOHTPOJUIEPHI U paboune CTaHIINH
MEXIy COOO0M;

3.  peanusyroTcs (YHKIMH yIPaBICHHs OTIEIbHBIMU arperataMu (MHOTOCBSI3HOTO pery-
JUPOBAHUS, ONITUMHU3AINH | T.J.), TUCIETICPCKOTO YIIPABICHUS ydaCTKaMH MPOU3BOICTBA, yueTa H
TUTAHUPOBAHMSI IPOU3BOJICTBA B IIEJIOM;

4.,  cpencTBa aBTOMAaTH3aIlMU padOTAIOT B OKPYXKAIOIIECH Cpele, HE CIUIIKOM OTINYaro-
Hieics OT yCJIoBUN pabOThl OOBIYHBIX IEPCOHATBHBIX KOMIBIOTEPOB;

5.  peamusyeMble KOHTPOJUIEpOM (DYHKIMH 1ieJiecoo0pa3Hee B CUITy UX HECTaHJApPTHOCTH
MPOrPaMMHUPOBATh HE HAa OJHOM U3 CTHEIHAIBHBIX TEXHOJIOTHUECKUX S3BIKOB, @ HA OOBIYHOM SI3BIKE
pOrpaMMHUPOBaHHMs BBICOKOTO ypoBHs Tuna C++, Pascal.

PP PRPO~ONE



1.5 B pacnpeneneHHbIX MajoMacmITa0HBIX cucTemMax ympasieHust (DCS, Smoller
Scale) BpImosHsAIOTCS caeayomue GyHKIuM:

1.  KOHTpOJIb U yIpaBIECHHUE;

2. ONTHUMH3ALINA,

3. JucmeTyepu3anus;

4.  TIaHUPOBAHWE,

5.  cmeuuanbHble (YHKIHH.

1.6 VYkaxkuTe OCHOBHbICe HANPABJIEHHS] PA3BUTHS NPOIrPAMMHBIX H TEXHHYECKHX
CpelcTB:

1.  MexayHapoJHas TUIM3aLMs U CTAaHAAPTU3ALMS OTAEIbHBIX IPOrPAMMHBIX U TEXHUYE-
CKUX CPE/ICTB, MOBBIIIAIONIAS X KAYeCTBEHHBIN YPOBEHb U 00JIervaromniasi B3auMO/ICHCTBHE CPE/ICTB
pasHbBIX GUPM;

2.  JucHeTyYepu3alus M IUIAHUPOBAHUE,

3. OTKPBITOCTb POTPAMMHBIX U TEXHUUECKUX CPEACTB PAa3HbIX (PUPM APYT K IPYry, YHU-
burupyromnas ux HHTePHEnCsI,

4. MOJYJBHOCTb IOCTPOEHUS OTHENbHBIX CPENICTB, MO3BOJIAIONIAS MPOU3BOJUTE COOPKY
KOHKPETHBIX CPEJICTB C MHAMBHyaTbHBIMH CBOWCTBAMH M3 HA0Opa THITOBBIX (3a4aCTyI0 CTaHIapTH-
3UPOBAaHHbBIX ) MOYJIEH;

5. umHTerpamus oTAeIbHBIX TPUOOPOB, CPEICTB U KOMIUIEKCOB aBTOMATH3AIIMU OT/ICIbHBIX
IPOM3BOJICTBEHHBIX OOBEKTOB B €IUHYIO CUCTEMY YIIPaBJIEHUs IPOU3BOJACTBOM.

1.7 CBoiicTBO OTKPBITOCTH COCTOUT B TOM, YTO MAKeT MPHKJIAJIHBIX POrpamMm:

1.  noapnepxuBaeT COOCTBEHHBIE CPEICTBA Ul MPOrPaMMUPOBAHUS KOHTpOJLIEpa, Cpell-
CTBa BU3YaJIM3allMM CTAHLMHU OIepaTropa W MPOTOKOJBI B3aUMOJCHCTBUS CUCTEMBI YIIPABJICHUS C
KOHTPOJUIEPOM;

2.  TOAJIEP)KUBACT COBOKYMHOCTh MHTEP(EHCOB U JApailBepOB, MO3BOJISIOMINX UCIOIB30-
BaTh MaKeT JUIs LIUPOKOro KJIacca MUKPOIPOLIECCOPHBIX KOHTPOJIJIEPOB, CUCTEM U CeTel mepenadn
JTAHHBIX;

3. COAEPXKHUT CIEeLUAIbHO pa3paboTaHHOE MPOrpaMMHOe oOecreyeHne, KOTopoe He Mo-
XKeT OBITh MPUMEHEHO B MHUKPOIPOIIECCOPHBIX CUCTEMaX Ipyrux Gpupwm;

4.  coIepXKHT cpeliCTBa pa3pabOTKU HOBBIX MHTEP(ENCOB U ApaiiBepOB At MUKPOIIPOLIEC-
COpHBIX IPUOOPOB U ceTeil;

5. TO3BOJISIET pacHIMPATH GYHKLIMOHAIbHBIE BO3MOXKHOCTH CUCTEM B COOTBETCTBHH C 3a-
JAHUSMHU Ha KOHKPETHBIC TIPOEKTHI - MyTEM MOAKIIOYSHHS TPOTPaMM MOITB30BATEIIL.

1.8 VYkaxurte, npenmyuecrsa ucnojb3opanua SCADA-nporpaMm no cpaBHeHHIO €
HenocpeACTBEHHBIM MPOrPaMMHPOBAHNEM ONEPATOPCKUX CTAHIMIA:

1 3HAYUTEIBHO COKPAIIAIOTCS 3aTpaThl TPyJAa U BPEMEHU Ha pa3pabOoTKy ONEepaTOPCKUX
CTaHIINH;

2 NPAaKTUYECKH HCKII0YAeTCs] HEOOXOIUMOCTh B NMPHUBJICYEHUH BBICOKOKBANIU(UIIUPO-
BaHHBIX IPOTPAMMUCTOB JIJIS pa3padOTKU OMEPAaTOPCKUX CTAHIHM, UTsl TOTO TOCTATOYHO KB (DU-
Kalli¥ CIIEIMaJIICTa 10 aBTOMAaTHU3alliy IIPOU3BO/ICTBA U MPOrpaMMHUCTa CpeHel KBanupuKauy;

3 MOJJIEP>KUBAETCS HA BBICOKOM YPOBHE Ka4eCTBO CO3JaHHbBIX TPOTPAMM;
4 CYIIECTBEHHO MOBBIIIAETCS yI00CTBO pabOTHI orepaTopa MpoU3BOJICTBA;
5 HET HU KaKuX mpeumyniecTB B ucronb3oBanun SCADA-tiporpamm.

1.9 TIlepeuunciute OCHOBHbIE (PDYHKIIMH ABTOMATH3HPOBAHHON CHCTeMbl YIIPaBJIEHUA
TexHoJoruyeckumu npoueccamu (ACYTII):
OpraHu3alMOHHAs;
METOINYECKas;
YIPaBIAOLIAS;
nH(pOpMalOHHAs;
BCIIOMOTaTeJIbHAs.
.10 B cocraB BBIXOAHBIX JAHHBIX CUTHAJIU3ALMI M COOOIEHUII BXOAMT:
MpEAYNPEAUTENbHAS CUTHAIM3ALINS;

PR OR~ODOE



npenaBapuitHasl CUTHAIU3AIIHS;

nperonaraeMble 3HaYCHUST TEXHOJIOTHUECKOTO TTapaMeTpa;
COOOIIIEHUs OTepaTopy Mpolecca;

CHCTEMHBIE COOOIICHUSI.

okrwn

Yactp |l. 3axanus ¢ BLIOOPOM 0JHOr0 BEPHOI'0 OTBETA
U3 npeodnosicennbix apuanmos omeemos gvloepume moibko 0OUH 8EPHBLUL OMEEN.

2.1 HHTerpupoBaHHbIe CHCTeMbI PoeKTHPOBaHus U ynpasJjenus (MCIInY) —3to0:

1.  nmporpammHO-anmapaTHbeId KOMIUIEKC, TpeHa3HAuYEHHbIN JUIsl IPOEKTUPOBAHUS aBTO-
MaTU3HPOBAHHOM CUCTEMBI YIIPABICHUS TEXHOJIOTMYECKHM MPOLECCOM U PEeaTU3YIONIHiA B pa3pabo-
TaHHOM aBTOMAaTU3UPOBAHHOM cUCTEME YIPaBIEHUS TEXHOJIOTHYECKUM ITPOLIECCOM (PYHKLIUH yIIpaB-
JIEHUS] BEPXHETO YPOBHS;

2.  4YelOBEKO-MAllIMHHAs CUCTEMa YIpaBJIEHMs, 0OecIeunBaoasi aBTOMATU3UPOBAHHBIN
c6op 1 00paboTKy HHPOPMAITUK, HEOOXOUMOH JUTSI ONTHMH3AINH YIIPABICHHUS TEXHOIOTHICCKIUMHU
00BEKTaMHU YIIPABIEHUS B COOTBETCTBUU C IPUHATHIM KPUTEPHEM;

3. OpraHu3alMOHHO-TEXHHYECKUI KOMIUIEKC, 00ECTIEYMBAIOIINI OPraHU3aIHIO YIIpaBIIe-
HUS IPOMBILICHHBIM IPEANPUATHEM Ha 0a3e MCIOJIb30BaHU SKOHOMUKO-MAaTeMaTHUECKUX METO-
0B 1 DBM, BKIItOYArOMKii B OTPAaHUYCHHON CTENCHH BBHIPAOOTKY M MPUHITHE YCTAaHOBJICHHBIX Ye-
JIOBEKOM PEILIECHUN;

4.  KOMIUIEKC MaTeMaTUYECKUX U TEXHUYECKUX CPEJCTB, IPEIHA3HAYEHHbIX JJIsl aBTOMa-
TU3ALAN IPOLECCOB MPOCKTUPOBAHUS C yYaCTHEM YEJIOBEKA.

2.2 YpoBeHb HEMOCPEACTBEHHOT0 YIIPaBJIeHHs peaju3yeTcs Ha 6a3e:

1. JIaTYUKOB;

2.  TPOMBIILICHHBIX KOHTPOJUICPOB;
3. cepBeposB;

4, SCADA-cucrewm;

5.  MepCcOoHATbHBIX KOMIIBIOTEPOB.

2.3 CoBOKYNHOCTH B3aUMO/IECTBYIOIINX H 00bEeANHEHHBIX B OJHO 1[€J10€ YCTPOIiCTB
NOJIy4eHHs1, BBO/A, IOATOTOBKH, 00padOTKH, XpaHEHNS, PETHCTPALlUH, BBIBO/1A, 0TOOPAXKEHHUS,
HCIO0/1b30BAHNS, M NlepeAaYu HHGOpMAaLUH, 2 TAKKEe CPEICTB PeaTu3auuu yIpPaBJIsAIOIIUX BO3-
AeMCTBHUI Ha3bIBaeTCH:

MaTeMaTUYeCKUM 00ecrieYeHUEM;
TEXHUYECKUM O00ECTI€YeHHEM;
OpraHU3al[MOHHBIM 00€CTIEYeHUEM;
METOAMYECKUM 00ecrieueHUEM;
MH(OPMaLMOHHBIM 00ECIIEUEHUEM.

2. 4 K kakoMy Kjaccy MHKpPONPOLIECCOPHBIX KOMILIEKCOB OTHOCHTCS KOHTPOJLIEp,
ecJiu o01ee YHUCJI0 BXO/I0B/BBIX010B TAKOI0 KOHTPOJJIEPAa 00BIYHO He MPEeBOCXOAUT 1eCATKOB,
a BBINOJHSEMBbIMH (PYHKIHMAMH SIBJSAIOTCH JHOO JOCTATOYHO CJIOKHAs 00padoTka M3MepH-
TeJbHON HHpOpPMALMH C PACYETOM HECKOJIbKHUX YNPABJIAIIMX KOMaHJA, JH00 pacyersl MO
CHeHAJIU3UPOBAHHBIM (POpMYJIaM, apryMEHTAMH KOTOPLIX SABJAIOTCH H3MepsieMble BejlH-
YHMHBI:

ko

ceTeBble KoMIUTeKkchl kKoHTpouiepoB (PLC, Network);
JokanbHble KOHTpOJUIepsl (PLC);
KOHTpOJUIEPHI Ha Oa3e nepcoHanbHbIX KomibioTepoB (PC based control);
noJHOMacITabHbIe pacnpezencHubie cucteMsl yipasienus (DCS, Full Scale);
pacripeniesieHHbIe MajioMaciiTadbubie cucteMsl yrpasienus (DCS, Smoller scale).

2.5 K kakomy Kjaccy MHKPONPOIECCOPHBIX KOMILUIEKCOB OTHOCHTCH CHCTEMAa, eCJIn
OTJINYNTEbHAsI 0COOCHHOCTh KOTOPOIl 3aKJII0YAeTCs: B HECKOJIbKO 00/bIIeM Pa3HO00pa3nu
MOAU(PUKANMH KOHTPOJLUIEPOB, Pa3BUTOIl MHOTOYPOBHEBOI CeTeBOM CTPYKTYPOi, B ''00Jib11IeH
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MOIIHOCTH HEHTPAJbHBIX MPOLECCOPOB KOHTPOJLIEPOB, B IIMPOKOM HCIOJIb30BAHUM OTAE/b-
HbIX KOHCTPYKTHBOB Y/JAaJIeHHbIX 0JIOKOB BBOJa/BbIB0/Ia, B 00Jiee Pa3BUTOM U r'H0KOil CBA3M €
M0JIEeBHIMHM IPHUOOPAMHU U C KOPNOPATHUBHOI CeTHIO NPeINPUATHS:

1.
2.
3.
4.
S.
2.6

cereBble KoMIuTekchl kKoHTpouiepoB (PLC, Network);

nokanbHbie KOHTpOJUIepsl (PLC);

KOHTPOJLIEPHI Ha 0a3e mepcoHaabHbIX KommbioTepos (PC based control);
noJHoMacIuTabHble pacnpeaeneHHbie cucremsl ynpasienus (DCS, Full Scale);
pacripeesieHHbIe MajoMacinTabubie cucreMsl yrpasienus (DCS, Smoller scale).

YTo sIBJSETCH OCHOBOH KOMIBIOTEPHOr0 pelleHus 3a71a4 yNpaBJeHHs HA BepX-

HEeM YPOBHe yNpaBJjeHUs] IPOU3BOICTBOM:

1.
2.
3.
4.
5.
2.7

UH(POPMALIMOHHAS CETh;

NPOMBIIIUICHHAS (CUCTEMHAs1) CETh;

10JIeBast CETh;

KOHTPOJLIED;

JATYUKU M UCTIOJTHUTEIbHBIE MEXaHU3MBI.

IMoa cTaHIApPTHBIM MEXaHU3MOM J0CTYNA MPHJIOKEHHIl K TaHHBIM TeXHOJIOTHYe-

CKOr0 mporecca, NoJiy4aeMbIM OT T€XHOJOTMYeCKUX KOHTPOJIJIEPOB, OCHOBAHHOI0 HA TEXHO-
Jorum B3aumoseiicreusi Mexkay npuiioxxkenusimu COM/DCOM B paMKax apXHTEKTYPbl «KJIH-
eHT-CepBep», MOHUMAETCs:

1.

2.

3.

4,

5.

2.8
CHH; MECTO,
HOCATCH K:

1.

2.

3.

4,

5.

2.9

unrepdetic OLE;

nportokos DDE;

apxutekTypa ActiveX;

texnoaoruss COM / DCOM;

unrepdetric OPC.

Takue cBoiictBa SCADA- mporpamm, Kak: HajJu4ue pycu(puUUpPOBAHHOI Bep-
CPOKH M YCJIOBHUSI 00yueHHs noJib3oBaTteeil padore co SCADA-nporpammoii, ot-

CTpYKTYpHBIM ocobeHHocTsiM SCADA-porpamm;

CTOMMOCTHBIM Xapakrepuctukam SCADA- mporpamm;

JAHHBIM O pacnpocTpaHeHuH u conpoBoxaeHnu SCADA-nporpamMmsl;
dynkunonanpHBIM xapaktepuctiukam SCADA- porpamum;

xapakrepuctukam oTkpbitoctd SCADA- mporpamm.

JInua, HemocpeJACTBEHHO Y4YaCTBYIOIIME B MPHHATHHM pelleHHIl MO mpoueccy

yHpaBJIleHHs ¥ B BbINOJIHEHUH (PYHKIHI CHCTeMBbl, OTHOCSTCS K:

1.
2.
3.
2.10

OlepaTUBHOMY IIEpCOHAIY;
PEMOHTHOMY IIEPCOHAILY;

AKCIUTYTAl[MIOHHOMY MEPCOHAIY.

Kakue oxHa npenHa3HadeHbl I KOHTPOJISA 32 padoToil BCero NpoM3BOJACTBA B

HEJIOM U IJIA MOJYIECHUS NOCTYyIIA K 0oJ1ee l'[O)IpOﬁHI)IM OKHaM:

1.

2
3.
4.
5

OKHa o01miero 0030pa;

OKHAa HaCTPOWKHU;

rpaduyeckre OkHa (MHEMOCXEMBI);
OKHA COOOIICHUI N CUTHAJIN3AIIHIA;
OKHa PerucTpaimy nojab30BaTeNeH.

Yacte |11. 3axanusa Ha ¢cBO00IHOE KOHCTPYUPOBAHUE OTBETOB

3.1

MecTo HHTEIPHPOBAHHOM CHCTEMbI IPOCKTHPOBAHMS U YIIPABJICHUS B CHCTEMe

ABTOMATU3UPOBAHHOI'O NMPEANPUATHA — ...

3.2

Yposenb BBoa-BbIBOaA (1/0), BKIIIOUYaeT B cedst — ...



3.3 O0o61eHHas CTPYKTypa olecneyeHusl CUCTEeMbl AaBTOMATH3HPOBAHHOIO MPOEK-
THPOBAaHMS BKJIIOYaeT B cels ...

3.4 Ioxa ki1accoM MUKPONMPOIECCOPHBIX KOMILJIEKCOB — CeTEBOIl KOMILIEKC KOHTPO.I-
aepoB (PLC, Network) monumaercs ciieaymwoliee. ..

3.5 Ioxa kaaccoM MHUKPOIPOIECCOPHBIX KOMILIEKCOB — MOJTHOMACIITA0HBIE pacpe-
neneHHble cucrembl ynpasienus (DCS, Full Scale) nonnmaercs cieaymwouiee...

3.6 VYka:xkuTe OCHOBHbIE¢ HANPABJIEHHS PA3BUTHS NMPOrPAMMHBIX M TEXHHYECKHX
CPeICTB ...

3.7 3akpbITble CHCTEMbI pacnpeleieHHBIX CHCTEM YNPABJIEHUS] XapaKTePU3yIOTCs
TeM, 4TO ...

3.8 Kakue ocHOBHBbIe (PyHKIMHU ONEPATOPCKUX CTAHIHIA PeaibHOT0 BpeMeHH odecrie-
yupawt SCADA-nporpammsl: ...

3.9 Meroauyeckoe W OPraHU3alMOHHOE oOOecreYeHHe ABTOMATU3HMPOBAHHON CH-
CTEeMBbI YNIPABJIE€HUSI TEXHOJIOTHYECKHM MPOI[ECCOM BKJIIOYAET B Ce01 ...

3.10 IlepeuncauTe CTPYKTYpHbIe eTHHUILI HHPOPMALMH, ONpPeNe/IAIONINe B3aUMO-
JAefcTBHE TEXHOJI0ra—omneparopa ¢ CUCTEMOM: ...

Yacrp |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 NEPBOM).

4.1 Haiigute COOTBETCTBHE:

HUCIInY; 1. KOMIUIEKC MaTeMaTUYECKHMX M TEXHUYECKUX
CPE/CTB, MPEIHA3HAUYCHHBIX JIJISI aBTOMAaTH3alUU
MIPOLIECCOB MPOEKTHUPOBAHUS C yYaCTUEM YEJIO-
BEKA;

CAIIP; 2.  TOporpaMMHO-anmapaTHbIM KOMILIEKC, TpeIHa3Ha-
YEHHBIN JJIsI TPOCKTUPOBAHUS aBTOMATU3UPOBAH-
HOM CHCTEMBl YIPABJIEHUS TEXHOJIOTUYECKUM
MIPOIIECCOM U PeaTu3YIONINii B pa3paboTaHHOI aB-
TOMAaTU3UPOBAHHON CHCTEME YIPABIIECHUS TEXHO-
JIOTUYECKUM TIPOoLecCOM (DYHKITUU YIPABIICHUS
BEPXHETO YPOBHS;

ACVYTII, 3. dYemoBEeKO-MalTMHHAs CHCTEMa yIpaBJICHHs, 00ec-
MeYNBArOIIast aBTOMAaTU3UPOBAHHBIN cOOp U 00Opa-
00TKy nH(popMaIuu, HeOOXOAUMON ISl ONITUMHU-
3allUM YIPaBIICHUS TEXHOJIOTUYECKUMHU OOBEK-
TaMH YIPaBJICHUS B COOTBETCTBUHU C MPHUHSATHIM
KpUTEpUEM;

4.  OpraHm3alMOHHO-TEXHUYECKHH KOMILIEKC, o0ec-
MEYUBAIOIINM OpPraHU3aAlMI0 YIPABJICHUS MPO-
MBIIICHHBIM MPEANPHUITHEM Ha 0a3€ UCTI0b30Ba-
HUS DSKOHOMHMKO-MAaTE€MaTHYECKUX METOJOB U
OBM, BKIOYAOMIMI B OTpaHUYEHHOW CTEIEHH
BBIPA0OTKY U MPUHATHE YCTAHOBIEHHBIX YETIOBE-
KOM PEIICHH.

4.2 HaiiauTe COOTBETCTBHE MEK/1Y HA3BaAaHUEM YPOBHS pacnpeeleHHONH aBTOMaTH3H-

pOBaHHOﬁ CUCTEMBI YIIPABJICHUA U €I'0 TEXHUYECCKUMHU CPEACTBAMU HA JTAHHOM YPOBHE:

VYposenb HenocpeacTBenHoro ynpasie- 1.  IBM PC, SCADA-cucremsl;
HUS,



YpoBeHb cOopa NaHHBIX W AUCIETYEp- 2.

CKOTO YITPaBJICHUS;

YpoBeHb ylpaBJieHHs MPOU3BOJACTBOM. 3.

JaTYUKU, UCIOJHUTEIbHBIE MeXa-
HHU3MBEI,

MMPOMBIIIJICHHBIC KOHTPOJUICPEI;

4.  Cepsepbl.

4.3 HailiguTe COOTBETCTBHE MeKIYy HA3BAHHEM KJIACCA MHUKPOIMPOIECCOPHBIX KOM-

IICEKCOB 1 HA3BAHUEM KOHTPOJLJIEpa:

Jlokaneubiii koutpoiuiep (PLC);

CereBble KOMIIJICKCBI
(PLC, Network);
HOJ’IHOMaCH_ITa6HBIe

KOHTPOJIJIEPOB 2.

pacnpeneneHsbie 3.

KOHTPOJIIIEP TSX
Nano;

koHTpoJuiep cepun Centum CS 3000;

cepuu

KOoHTpoJutep cepun TSX Premium;

cucrembl ynpasnenus (DCS, Full Scale);

4,  xoutposuiep cepuu TSX Quantum.

4.4 Haiigute cooTBeTCTBHE MEXKIAY Ha3BaAaHHMEM KJacCa MHUKPOIIPOUECCOPHBIX KOM-

IJIEKCOB M Ha3BaHHEM KOHTpoJLIepa:
KonTpomrep na 6aze PC;

CereBble KOMIUIEKCHI

(PLC, Network);

Pacripenenennpie MamoMacmTaOHbIe CH- 3.
ymnpasienuss  (DCS, Smoller

CTEMbI
Scale);

45 Haliaure COOTBETCTBHE:
Texunueckoe
HHUE;

Wudopmanronnoe obecne- 2.

YEHHUE;

OpranuzanuonHoe obecre- 3.

YEHHE;

KOHTPOJUIEPOB 2.

oOecnieue- 1.

1. koutposiep cepun Advantech;
KoHTpoJutep cepun DeltaV;

KoHTpoJuiep cepunt TSX Micro;

4,  xoutposuiep cepun TSX Quantum.

COBOKYITHOCTb IIPOrPaMM, HEOOXOAUMBIX JUIs pea-
mm3auuu pynkuuu ACYTII, 3aganHoro QyHKIu-
OHMPOBAHUS KOMIIJIEKCA TEXHUYECKHUX CPENICTB
(KTC) u npeanonaraemoro pa3BUTHs CUCTEMBIL;
uHpOpMalKs, XapaKTepU3yIoIas COCTOSIHUE TeX-
HOJIOTHUYECKOT0 Tpoliecca, CUCTeMa Kilaccuguka-
UM U KOJAUPOBAHUS TEXHOJIOIMYECKOH HHpOpMa-
LIU1, MACCUBOB JIaHHBIX U TJOKyMEHTOB, HEOOXO/TH-
MBIX AJis1 BbIodaHeHus Bcex ¢yHkiuit ACYTII,
COBOKYITHOCTh B3aUMOJICHCTBYIOIIUX U 0OBEIU-
HEHHBIX B OJHO ILEJI0€ YCTPOMCTB IOJYyYEHHS,
BBO/Ia, MIOJITOTOBKH, 00pa0OTKHU, XpaHEHUSsI, peru-
CTpAaIiH, BBIBOA, OTOOpaXKEHHUS, UCTIOJIb30BAHMS,
U nepenadyn MHGOpMalnu, a TaKXKe CpPeICTB pea-
JU3alUy YIPaBIAIOMNX BO3IEHCTBUN;
COBOKYIIHOCTb MPABWI U MPEANUCAHUMN, YCTaHAB-
muBaromux crpykrypy ACYTII, pynkuuu u B3au-
MOJIECTBUE  MepcoHaia,  O0OCIYKHUBAIOIIErO
ACVYTIL

4.6 HaiiguTe COOTBETCTBUE MKy Ha3BaHHEM THIIA MATHCTPAJIH U €€ XapaKTePUCTH-

KaMu:

Fast Ethernet; 1.

FDDI; 2.

[IMHHAST TOMOJOTHS, CIyYallHbI METOJl 10CTYyIa,
CKOpOCTh Tiepeiaun JaHHbIX - 100 M6og;
[IMHHAST TOMOJOTHS, CIyYallHbI METOJl I0CTYyIa,
JUTMHA OT HECKOJBKHUX KM JI0 JIECATKA KM B 3aBH-
CHMOCTH OT (PU3MUECKOU Cpeibl iepeaadan nupop-
MaIiH, CKOPOCTh niepenaun qaHHbix 10 Mo6o;



ATM,;

4.7 Haiigute COOTBETCTBHE:
OPC;
DDE;
OLE;

4.8 Haiaure cOOTBETCTBHE:

XapakTepUCTUKU OTKPBITO-
ctu SCADA-tiporpamm;

QyHKIMOHAIBHBIE XapaK-
TEPUCTUKH SCADA-
IIPOrpaMM;

CTpyKkTypHBIE OCOOEHHO-
ctu SCADA-nporpamwm;

4.9 Haiiaure COOTBETCTBHE:
OrnepaTUBHBIN NIEPCOHAT;

OOCTyXUBaOMIMK  TTEpCo-
HaJI;

PemoHTHBIIT nEepcoHa;

TOTIOJIOTHS - IBOMHOE KOJBIIO, METOJ JOCTYIIA Tie-
penayn JaHHBIX - BPEMEHHOH MapKep, CKOPOCTb
nepenaun qaHHbx - 100 M6o;

[IMHHAS TOMOJIOTUSl, METOJA JOCTyla Iepeaadu
JIAHHBIX - "TOYKa K TOYKe", CKOPOCTh Mepenadu
IaHHBIX -155 Moo,

CTaHJAPTHBIA MHTEp]EC B3aUMOJCUCTBHUS TMPO-
rpaMM B IIPOMBIIIJIEHHBIX CUCTEMaxX aBTOMAaTH3a-
L,

CTaHJApTHBINA HHTEp]ENC OOIIEHHS TPOrpamM;

CTaHJAPTHBIA MEKIIPOrPaMMHBIN IIPOTOKOI;
KOMIIOHEHTHasi 00BEKTHAs! TEXHOJIOTHSL.

NoJJIep)KUBaeMble  MHTEP(HEHChl MEKIIPOTrpaMM-
HOT'O B3aUMOJICHCTBUS, B TOM UHKCie: 0OMeHa JaH-
HbIMHE ¢ iputoxerusmu - DDE; ¢ 6azamMu 1aHHBIX
- SQL/ODBC; 00bekTHBIE CPEACTBA B3aUMOJIEH-
crBus OLE, ActiveX; nomuepxka yHUBEpCalb-
HOTO MpoMBbIIIeHHOro uuTepdeiica OPC;
CTPYKTYPHOE CTPOCHHE MaKeTa: MOIYIbHOCTh; Pe-
anu3anusl CTPYKTYpPhl KIMEHT-CEpBEp; HaIU4ue
BapuantoB SCADA - mporpaMmel, pas3indaro-
uxcs “HHOPMAIMOHHON MOITHOCTHIO;

CpeICcTBa OTOOpaKEHUsI: MHOT00Opa3ue JAUHAMHU-
YEeCKUX HM3MEHEHUH JIOOBIX 3JIEMEHTOB MHEMO-
CXEM, HCIOJB30BAHUE DJIEMEHTOB MYJIbTUIUIMKA-
I[MY, MHOTOOKOHHBII 9KpaH; Hajan4ue OUOIMOTeK
«mactep-o0bekToB» (Wizard; XapakTepucTHKu
TPEHJIOB peajbHOrO0 BpeMEHH (OMEepaTUBHBIX) H
apXUBHBIX (MCTOPUYECKHX); IMOAJEP)KKA CIIEeLH-
aJIbHBIX KIJIABHII oriepaTopa (ropsyue KIaBHILU,
CEHCOpPHBIE 30HBI, BO3MOXXHOCTH (DYHKIIMOHAIb-
HBIX KJIaBUATYD);

MUHUMAJIbHBIE U PEKOMEHIyeMbIe TPEOOBAHUS K
TEXHHUUYECKUM XapaKTepUCTUKAM KOMITbIOTEpa JUIs
peanu3aiiy OnepaTOPCKIX; UKIIBI BBOAA-BBIBOA
JAHHBIX; ITUKIIBI OOHOBIICHUS JAHHBIX HA dKpaHaX
CTaHIIUH.

JMIa, 00ecreYrBaOIEe MOHTaX 000pyIOBaHUS
COIJIaCHO pa3paboTaHHOMY 3apaHee MPOEKTY;
JUIa, HEMOCPEJCTBEHHO HE Y4YacTBYIOIIMHA B
(GYHKIIMOHUPOBAHUU CHCTEMBI, OJHAKO CIIOCOO-
HBIM BBIMOJIHUTH PEMOHT OTKA3aBIIMX TEXHUYe-
CKHX CpEZCTB;

JUIa, HETIOCPEJCTBEHHO yYacTBYIOIINE B MPUHS-
TUU PELIEHUN MO MPOLECCY YIPaBIEHUS U B BbI-
MOJIHEHUHU (PYHKIMH CUCTEMBIL;

JMna, oOeCTeYHBAIOIME HOPMAaIbHbBIE YCIOBHS



(YHKIMOHUPOBAHUS CUCTEMbI B COOTBETCTBUH C

WHCTPYKIIHASIMH.
4,10 Hailiaure COOTBETCTBHE:
TAL; 1. wmHAMKaALWS COCTOSHHS HAcOCa;
PAHH,; 2.  peryJIupoBaHHE Pacxoja;
FC; 3. mpenynpenuTenbHas ~CUTHAIM3AIUS — HIDKHETO
YPOBHS IO TEMIIEPATYPE;
NS 4. mnpenaBapuiiHas CUTHAIM3AIlUS BEPXHETO YPOBHS

1O JaBJICHHIO.
5 HMHAWKaAKA COCTOAHMA 3aIBUXKKHN

Yactp V. 3aganns Ha 100aBJeHHE CJI0BA B TOTOBbBII OTBET
Ykaostcume na nucme omeemos, kakoe c060 NPONYweHo.

5.1 - KOMILIEKC TeXHUYECKHX, IPOrPAMMHBIX U
JAPYIUX CPeICTB, NPeAHA3HAYEHHBIH /151 aBTOMATH3aLHH PA3JIMYHBIX NPOLECCOB U padoTalo-
IIMii I0/1 YIIPaBJIeHHEM 4eJI0BeKa.

5.2 TIlpumeHeHHe TOTOBBIX Pa3pado0TOK M TOTOBBIX MPOTPAMMHBIX U TE€XHHYECKHX
NMPOAYKTOB CTOPOHHUX (pMPM, KaK YacTeil CBOMX pa3padaTbiBaeMbIX CPEACTB H CHCTEM Ha3bl-
BaeTcs .

5.3 VYecrpoiicTBo i npeodpa3oBanHus, MOCTyNaKIEero HHGpOPMAHOHHOTO CHIHAJIA
B TO WJIU WHOe (pU3NYeCKoe BO3/IeliCTBHE HA3bIBAETCS

5.4 CoBOKYNHOCTH B3aUMO/EHCTBYIOIIHUX U 00beIMHEHHBIX B OIHO 11eJI0€e YCTPOiicTB
MoJIy4YeHus1, BBOJAa, NOAT0TOBKH, 00pa00TKHU, XpaHEHUS, peTHCTPAIliM, BbIBOa, 0TOOPAKEeHU,
HCII0JIb30BAHUSA, U Nlepeaadyu HHPOPMALMH, a TAKIKE CPEACTB pealn3alu yIPaBIsIOLUX BO3-
JelCTBMIi Ha3bIBaeTCs

5.5 IlporpammHoe o0ecnieyeHue, ynpasJisiioliee Jucneryepusanmeii 3aaay, pacnpee-
JICHHEM pecypcoB, 00padoTKoil npepbIiBaHW, BBOJOM-BbIBOJAOM, MHTEP(eHcoM I0JIb30BA-
TeJs, (haitsioBoM cUCTEeMO U Ap. Ha3bIBaeTCs .

5.6 - TEeKCTOBBINi TEeXHOJOrm4Ye-
CKMii SI3bIK MPOrpaMMUPOBAHUSI HU3KOT0 YPOBHS. BBITISIANT KaK THNHMYHBINA fI3bIK AcceM-
0a1epa.

5.7 IlporpamMMHbIe CHCTeMbl M NMAaKeThl NPUKJIAIHBIX POrpamMMm, odecneyuBaKIue
padory KOMIILIOTEPHbIX 0IepaToOpPCKUX CTAHLMH, Ha3bIBAIOTCS

5.8 - IepeMeHHas B 0a3e JAHHBIX pPeaibHOIO
BpeMEeHH, CO/iep:Kalasi 3HAYeHHe OJIHOT0 M3 TeXHOJIOTMYeCKMX NMapamMeTpoB, CHUMAeMOro ¢
AATYNKA I HeCylas J0NMOJHUTEIbHYIO (C1yke0HY10) HHGOpMAaIUIo.

5.9 — 3TO COOTHOLIEHHE, XapaKTepu3yloliee
Ka4ecTBO (yHKIMOHUPOBAHHUS TEXHOJOIrMYecKHX 00bekTOB ynpasiaenus (TOY) B nenom un




NMPUHUMAKIIAS KOHKPETHOE YHCJI0BOE 3HAYEHHE B 3aBHCHMOCTH OT MCIOJIb3yeMbIX YIIPaBJIsi-
IOIIUX BO3AEHCTBHIA.

5.10 - CHTHAJIM3alMsl, cpadaThiBalOIasi NPH
JAOCTUKEHHH MPeIeIbHO JA0IMYCTHMOr0 3HAYEeHH S MapaMeTPa TEXHOJOTHYeCKOro mpoiecca.

Bapuant Ne2
Yacrtb |. 3aganus ¢ BLIOOPOM HECKOJILKHX BEPHBIX 0TBETOB
U3 npednosicennvix 6apuanmos omeemos ebloepume HeCKOIbKO GEPHbIX.

1.1 CoBpemennbie ACYTII BbINOJHSAIOT CJIeYyIOIIHE OCHOBHbIE (DYHKIIUM:

1.  cOop uapOopManKK OT 0OBEKTA YIIPaBICHUS;

2.  COKpallleHHE 3a1lacoB HE3aBEPLICHHOTO MPOU3BOCTBA;

3.  mepenaya, mpeoOpa3oBaHue U 00paboTKa HHGOPMALIHH;

5.  TOBBINIEHUE YPOBHS MPOU3BOJICTBA ITyTEM 0O0JIEE TOJHOTO U PAIIMOHATIBHOTO HCIIONb-

30BaHMsI IPOU3BOJICTBEHHBIX MOIIHOCTEN; TPYIOBBIX, MATEPUAIbHBIX U JICHEAKHBIX PECYPCOB, COKpa-
HIEHHE CPOKOB TIOJITOHKH ITPOU3BOCTBA K BBIITYCKY HOBBIX H3CIHIA;

5. BbIpa0OTKa W peanu3anus yNpaBJSOLMX BO3ACHCTBUI HAa TEXHOJOTHUECKUN O0OBEKT
yIIpaBIICHUSL.

1.2 Ha ypoBHe HenocpeICTBEHHOI0 YIIPABJICHHS BbINOJTHACTCS

1.  3arpy3ka B NPOMBIIUIEHHBIE KOHTPOJIJIEPHI MPOTpaMM U JIaHHBIX U3 DBM Tperhero
YPOBHSI, YCTaBKH, 00€CIeUnBaIOIINe KOOPAUHALMIO M YIPABICHHUE arperaToM Mo KpUTEepHUsiM ONTH-
MaJIbHOCTH YIPABJICHUS TEXHOJIOTHYECKUM MPOLIECCOM B LIEJIOM;

2.  cOop nepBUYHOM HH(pOPMALIMK U peaTu3alysl UCIIOJHUTEIbHOTO BO3ICHCTBHUS;

3. nmucneryepckoe HaOIOJCHHE 32 TEXHOJIOTHYECKUM MTPOIIECCOM;

4.  BwiBog Ha SCADA-ypoBeHb yIipaBieHHs CIyXeOHOI, JMarHOCTUYECKOM U ONEepaTUB-
HOU MH(OPMAaLINY;

5. aBTOMaTHYecKoe YIpPaBJICHHE TEXHOJOTHUECKUM MPOLIECCOM.

1.3 Oo6ecneyenne aBTOMATH3HPOBAHHON CHCTEMBbI YNPAaBJIEHUS TEXHOJOTMYECKOTrO
npouecca COCTOUT H3:
MaTeMaTHYECKOTO;
METOAMYECKOTO;
TEXHUYECKOTO;
OpraHU3aIMOHHOIO;
MH(OPMaLIOHHOTO.
4 B aokaabHbIX KOHTpOJLIepax (PLC) BoinoHsAIOTCS ciaeayomue GyHKIum:
KOHTPOJIb;
ONTUMU3ALINS;
JIMCTICTYCPH3AIIHS;
yIIpaBJIeHUE;

5.  TUNM3amusa

1.5 B noanomacmraGHbIX pacnpeneaeHHbIX cuctemax ynpasienusi (DCS, Full Scale)
BBINOJTHAIOTCSA cJIeayromme GQyHKInu:

1.  KOHTpOJb U yHpaBJCHUE;

2.  ONTHMH3AINS,

3. jaucneryepusalus M IIaHWPOBAHUE,

4.  ayTCOPCHHT;

5.  TUNHU3aLUsA U CTaHIApTU3ALUSA

1.6 VYkaxure, kakue ceTu o cranaapty |[EC 61158 npusHaHbl cTaHIAPTHBIMHA MPO-
MBILJIEHHBIMH YIIPABJISIOIIHMHU CETAMM:

1. Interbus;

2.  Bitbus;

PoOoNMPRPROAOMONE



3. Foundation Fieldbus;

4. PROFIBUS;

5. Modbus.

1.7 Kakue annapaTHbIe CPeICTBA MOTYT OBITh HCI0JIH30BAHBI 15l OPraHU3aANMHN B3a-
HMO/IeHCTBHUS ¢ KOHTPOJLIEPAMU:

1. COM - noptel. KoHTpOIIEpsl MOIKIIOYAOTCS, HAIIPUMED, MO MpoTokoyiaM RS-232,
RS-422, RS-485;

2.  LPT-moptel. KoHTposeps! noaktouaroTcs, HanpuMmep, no cranaapry |IEEE 1284;

3. CereBble iatel. KoHTpOUIepHhl CHA0XKEHBI, HAIPUMEP, UHTEP(PEHCHBIM BBIXOJIOM Ha
Ethernet;

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

5. BceraBubie mnatel. [Ipemnaraercs peanusanuu, Hanpumep, B crangaprax ISA, PCI,
CompactPClI.

1.8 VYkakurte, Kakue rpynibl N0Jb30BaTe/]b — COTPYIHUKH OPraHU3aNN i MPUMEHSIIOT
B cBoeii gessteabHocTH SCADA-nIporpaMmbI:

1 HU KTO HE UCIIOJIb3YET;

2 IPOMBIIIJICHHbIE PEANPUATUH, pa3pabaThIBAIOLINE U PEKOHCTPYHPYIOIIUE MUKPOIIPO-
OECCOPHBIC CUCTEMBI YIIPABJICHUSA ITPOU3BOACTBCHHBIMUA HpOIICCCElMI/I;

3 IPOEKTHBIC U HAJIaJ04YHbIE (PMPMBI, CO3AIOLINE U MOJCPHUUPYIOIINE CUCTEMbI KOH-

TPOJISl U YIPaBICHUS;
4 CUCTEMHbIE MHTETPaTophl, pa3padatsiBaromue 3¢ (HeKTUBHBIE MPOrpaMMHO-TEXHHYE-
CKHE€ KOMIUIEKCHI YIIPaBJICHUSI, HCIOJB3YIOIINE TEXHUUECKUE U IIPOrPaMMHbBIE CPEJICTBA Pa3HbIX U3-
TOTOBUTEIICH;
5 (bupMBI-pa3pabOTUUKU MUKPOIIPOILIECCOPHBIX CPEJICTB AaBTOMATHU3AIMHN YIIPABIICHHUS.
19 Kakue JiMua corjiacHoO IITATHOMY PACHUCAHUIO OTHOCATCS K ONEPATUBHOMY Iep-
COHAJIy:
WHKEHEP-TPOrPAMMMUCT;
anmapaT4uK;
cnecaps KUITHA;
TEXHOJIOTH;
HAYaJIbHUKUA CMEH.
.10 Onucanue MacCHBOB UCTOPHYECKHUX JAHHBIX J0JIKHO COIEPKATH:
HAaUMEHOBaHME U 0003HAUYCHUE apXUBa;
HAaUMEHOBAaHUE HOCUTENeH nH(OpMALINY;
OLIEHKY 00beMa apXuBa;
nepeyeHb PEKBU3UTOB B MOPSIJIKE WX CIEAOBAHUS B 3alMCAX apXHBa C yKa3aHUEM IO
KaKIOMY PEKBU3UTY, 0003HaueHus andaBuTa, JIMHBI B 3HAKaX U JAUana3oHa u3MeHeHus (pu Heoo-
XOJIUMOCTH ), IOTHUECKUX U CEMAaHTHYECKUX CBSI3EH C IPYTUMH PEKBU3UTAMU JAHHOM 3aITUCH U JIPY-
TUMH 3aIUCSIMU apXHBa;
5.  IpearnosaraeMble 3HaYEHHs TEXHOJIOTUYECKOTO MapaMmeTpa.

PONMPEPPRPO_~ONE

Yacrs |1, 3agauusa ¢ BLIOOPOM 01HOT0 BEPHOI0 0TBETA
U3 npeonosiceHnbix 6apuanmos omeemos gvloepume moabko 0OUH 8ePHbIU OMEem.

2.1 Cucrema aBToMaTH3UPOBaHHOTO npoekTuposBanus (CAIIP) —3rto:

1.  mporpaMMHoO-amnmapaTHbI KOMIUIEKC, TpeIHa3HaYeHHBIN JJI1 TPOEKTUPOBAHUS aBTO-
MaTU3HPOBAHHONW CUCTEMBI YIIPaBIEHUS TEXHOJIOTHYECKUM MPOIIECCOM U peallu3yIoIuii B pa3pabo-
TaHHOM aBTOMAaTU3UPOBAHHOMN CUCTEME YIIPaBJICHUS TEXHOJOTHYECKUM IIPoIiecCOM (DYHKIIMU yIIpaB-
JICHUS BEPXHETO YPOBHS;

2. KOMITIJICKC MAaTEMATUYCCKUX U TEXHUYCCKUX CPCACTB, IPEAHAZHAYCHHBIX JJIsI aBTOMaA-
TU3AIIH [TPOLECCOB MPOESKTUPOBAHUS C YUYAaCTHEM UYEJIOBEKA,;



3.  YeloBEeKO-MaIlllMHHAS CHCTEMa YIPaBJICHUs, 00eCIeUnBAOIIas aBTOMATH3UPOBAHHBIN
cOop u 06paboTKy HHPOPMAIIH, HEOOXOIUMOM /ISl ONTUMU3AIUHN YIIPABICHUS TEXHOIOTUUECKIUMH
00BEKTaMH YIIPaBJICHUS B COOTBETCTBUU C TIPUHSATHIM KPUTEPHEM;

4.  OpraHu3alMOHHO-TEXHUYECKUI KOMILUIEKC, 00eCIeurBaIOINil OpraHnu3aluio ynpase-
HUS MPOMBIIIUICHHBIM TPEANPHUITHEM Ha 0a3e MCIOJIb30BaHMS YKOHOMUKO-MAaTEMAaTHIECKHX METO-
noB 1 OBM, BiItO4aOmui B OrpaHUYEHHON CTENEHH BBIPAOOTKY U MPHUHITHE YCTAHOBJICHHBIX Ye-
JIOBEKOM DPEILIECHU.

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

1.  cOopa nepBuYHON MHGOPMAITUU U PEATH3AINH UCTIOTHUTEIBHBIX BO3ICHCTBUIA;
2.  OIEepaTHBHOU YyMOPSAIOYCHHONW 00padOTKH MEPBUYHON MHPOPMAILIUU U3 1IeXA;
3. oToOpakeHus (WIHM BU3yalM3allMK) JAaHHBIX B MPOU3BOJICTBEHHOM MPOIIECCE U OIepa-

TUBHOT'O KOMIUIEKCHOT'O YIIPABJICHUS PA3JIMYHBIMU arperaTamy;

4.  BeBoga Ha SCADA-ypoBeHb ynpaBieHHs CIIy>KeOHOH, TMarHOCTHUECKOW U ONlepaTHB-
HOU MHOpMAIINH;

5.  HENOCPEACTBEHHOI'O aBTOMATUYECKOTO YIPABJICHUS TEXHOJIOIMUYECKUMHU MIPOLECCAMH.

2.3 CoBOKYNHOCTBH POrpaMMm, He0OX0AUMBIX 1151 peaau3auuu pynkuuu ACYTII, 3a-
AaHHOTr0 (yHKIMOHUPOBAHHA KoMILIeKca TexHn4Yeckux cpeactsB (KTC) u npeamosnaraemoro
Pa3BHUTHA CHCTEMbI HA3bIBACTCH:

1.  mporpaMMHBIM OOecrieueHUEM;

2.  TEXHMYECKHUM OOeCIIeUEeHHEM;

3.  OopraHW3aIlMOHHBIM 00CCIICUCHUEM;
4, METOIUYECKUM 00€ECIIEUEHHUEM;

5.  nH(pOpPMaLMOHHBIM 00ECIIEYEHHUEM.

2.4 K kakoMy KJacCy MHKPOIPOIECCOPHBIX KOMILIEKCOB OTHOCUTCS KOHTPOJLIEp,
€CJIH OH MOJKeT UMeTh JeCSITKH BXOJ0B/BBIX0/I0B OT JaTYMKOB H MCIOJHHUTEIHLHBIX MEXaHU3-
MOB: MX BbIYMCJIUTEJIbHASI MOIHOCTH MOKeT ObITH Pa3Hoil (MaJible, CpeHUE U 00JIbIINE KOH-
TPOJLJIEPHI): OH peajn3yeT TUNOBbIE (YHKIMU 00pa0OTKH U3MepHUTEILHOI HH(pOpMaIuu, J0-
THY€eCKOro0 YNpaBJIeHHs, PeryJTMpPOBaHMA:

1. ceressie koMiuiekchl kKoHTposuiepo (PLC, Network);

2. nokanbHbie KOHTpOJLIeps! (PLC);

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

4.  monHomaciitabHbIe pacrpesaeneHHble cuctembl yrnpasienus (DCS, Full Scale);

5. pacnpenenenHbie ManoMacinTabHbie cuctembl ynpasienus (DCS, Smoller scale).

2.5 K kakomy KJiacCy MUKPOIPOIECCOPHBIX KOMIIJIEKCOB OTHOCHTCS CHCTEMA, eCJIH
OHA BBINOJIHSIET PYHKIIMU KOHTPOJISI, yPABJIECHHUsI, ONTUMH3AIMH, THCTIETYEPU3ANUH U TJ1a-
HUPOBAHHUSI:

1.  ceresbie koMiuiekchl kKoHTposuiepo (PLC, Network);

2. nokanbHbie KOHTpOJLIeps! (PLC);

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

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

5. pacnpenenenHbie ManomaciitabHble cuctemsl ynpasienus (DCS, Smoller scale).

2.6 Coraacno, kakomy cranaapry ceru ControlNet, PROFIBUS, P-Net, Foundation
Fieldbus, SwiftNet, WorldFip, Interbus npu3HaHbI cTAaHIAPTHHIMHM POMBIIIVIEHHBIMHU YIIPaB-
JSIIOIHMH CEeTSIMH:

1. IEC 61158;
2.  |EC61131-3;
3. IEC 61508;
4. |EC61511;

5. TOCT 34.601-90.

2.7 Tlox oTKPBITOI apXUTEKTYPOH 1Jisl pa3padoTKN NPUJIOKeHU I KJIUEeHT-cepBep, 0a-
3UpyolIeiicss HA 00beKTHO-OpUEeHTHPOBaHHOI TexHoornu OLE, monumaercsi:

1. texuoiorust DCOM;



2 npotokon DDE;

3.  apxwurekrypa ActiveX;

4,  texnonorus COM,;

5. wunaTepdeiic OPC.

2.8 Taxkmue cBoiictrBa SCADA- nmporpamm, kak: ¢pupma-pa3padoTyuK; roja nepBoro
BBIIYCKA M 00IIMII THPaX (XapaKTEePUCTHUKA ONbITa GUPMbI, OTPAOOTAHHOCTH U MONMYJISIPHO-
ctu SCADA-nporpammsl); pacnpocrpanutenau B Poccun u CHI', oTHOCATCA KX

1.  crpykrypsbiM ocobenHocTsiM SCADA-nporpamm;

2.  crouMmocTHBIM xapakrepuctukam SCADA- nporpamm;

3. obuum ganaeiM SCADA-niporpamm;

4.  ¢ynkunoHanbHbIM Xapakrepuctukam SCADA- mporpamm;

5.  xapaktepuctukam oTkpbeiTocTd SCADA- mporpamm.

2.9 Jluna, obecnieyuBaOIMe HOPpMaJbHbIe YCI0BUSA (YHKIMOHMPOBAHUS CUCTEMbI B
COOTBETCTBMU € HHCTPYKUHMSAMH, OTHOCATCH K:

1.  omepaTuBHOMY IIEpCOHAIY;

2.  PEMOHTHOMY IEPCOHAIY;

3. OKCIUTyTallMOHHOMY MEPCOHATY.

2.10 Kakue oxkHa NpeacTaBjIsiiOT co00ii rpadpuueckoe n3o00pakeHne 0CHOBHOTO TEXHO-
JIoru4eckoro ooopynosanus, cpeacts KHUII, u oTro6pakaioT cTpyKTYypy aJirOpuTMOB yIIpaBJjie-
HHS, M1 UX COCTOSIHHE:

1.  okna obGmiero o063opa;

2 OKHA HaCTPOMKH;

3 rpaduyueckre okHa (MHEMOCXEMBI);

4, OKHA COOOIIEHUI 1 CUTHAIN3aLIHI;

5 OKHA PETUCTPALINU TTOJIb30BATENCH.

Yacrts |1, 3aganus Ha cB000IHOE KOHCTPYHPOBAHNE OTBETOB

3.1 MecTo HHTErpHPOBAHHON CHCTEMbI NPOEKTHPOBAHKS M YNIPABJIeHUS B CHCTeMe
aBTOMATH3HPOBAHHOIO NPEANPUATHS — ...

3.2 HenocpeacTBeHHOe YIIpaBJaeHHe, CIIYKUT IJIS ...

3.3 O000umeHHas1 CTPYKTYPa o0ecniedeHUs] ABTOMATHU3HPOBAHHOM CHCTeMbI ypaBJie-
HHSA T€XHOJIOTHYECKUM MPOLeccOM BKJIOYAET B cels ....

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

3.5 Tloa kiIaccoM MHKPONPOIECCOPHBIX KOMILIEKCOB — pacipe/iesieHHbIe MaJioMac-
mradHbie cucremsbl ynpasienusi (DCS, Smoller Scale) nounmaercsi ciienymoinee...

3.6 Ykaxkurte, kakue ceTu corsiacHo cranaapty |IEC 61158 npusHaHbl cTaHAapTHBIMA
NMPOMBIIJIEHHBIMYU YNIPABJISIIOIIHMY CETSIMH ...

3.7 OTKpbITbIE CHCTEMBbI pacnpeaeJeHHbIX CHCTEM YNPABJIEHHs XapaKTepU3yHTCsH
TeM, 4TO ...

3.8 Ilepeuncaute pyHkunoHaabHble xapakrepucruku SCADA-nporpamm: ...

3.9 Onucanne nHPOPMANHMOHHOrO ofecrevyeHUs] ABTOMATH3UPOBAHHOW CHCTEMBI
yHpaBJIleHHs TEXHOJIOTMYeCKMM NMPOLeccoM BKJIKYaeT B ceds ...



3.10 IlepeumcauTe CTPYKTYpPHbIe eIUHHUIbI porpaMMHoro oboecnevyeHusi ACYTII n

HX OIIMCAHHE: ...

Yacts V. 3agauusa Ha yinopsaaouuBaHnue 0TBETOB

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

4.1 Haliaure COOTBETCTBHE:
HUCIInY;

CAIIP;

ACVYTII;

KOMIUIEKC ~MaTE€MaTU4YeCKMX M TEXHUYECKUX
CPEACTB, NPEJHA3HAYCHHBIX Ul aBTOMAaTU3ALMU
MIPOLIECCOB NPOEKTHUPOBAHUS C y4aCTUEM YEJO-
BEKa;

[IPOrpaMMHO-aNNapaTHbI KOMILIEKC, IpeIHa3Ha-
YEHHBIN U1 IPOCKTUPOBAHUS aBTOMATU3UPOBAH-
HOM CHCTEMBl YIPABJICHUS TEXHOJIOTHMYECKUM
IIPOLIECCOM U pean3yIoluii B pa3paboTaHHOM aB-
TOMAaTU3UPOBAHHOW CHCTEME YIPABIICHUS TEXHO-
JIOTHYECKUM TIPOLIECCOM (YHKIUU YIPABICHUS
BEPXHET0 YPOBHS;

YeJI0BEKO-MAalllMHHAs CUCTEMa YIpaBJIeHus], o0ec-
MeYHMBArOIIas aBTOMAaTU3UPOBAHHBIN cOOp U 00pa-
00TKy nH(pOpMaIu, HEOOXOAUMON ISl ONITUMHU-
3allUM YIPaBICHUS TEXHOJIOTUYECKUMHU OOBEK-
TaMH YIIPABJICHUS B COOTBETCTBUHU C IIPUHATHIM
KpUTEpUEM;

OpraHU3alMOHHO-TEXHUYECKUIM KOMIUIEKC, obec-
MEYUBAIOIIMKM OpPraHU3ALMIO YIPABJICHUSA IIPO-
MBIIUIEHHBIM MIPEANPUATHEM Ha 0a3e UCI0Ib30Ba-
HUA DKOHOMMKO-MAaT€MaTU4YECKUX METONOB U
OBM, Briouarolmuil B OrpaHUYEHHON CTENEHH
BbIpAaOOTKY M NMPHUHITHE YCTAaHOBIIEHHBIX YeNIOBE-
KOM PEILICHM.

4.2 HaiiauTe COOTBETCTBHE MeXkK1y HA3BAHHEM YPOBHSI pacnpee]eHHONH aBTOMATHU3H-
POBAHHOM CHCTEMBI YIIPAaBJIECHHUS U €ro PyHKIUSAMM:

Yposenb BBoaa / BeiBoA (|

10);

YpoBeHb cOoOpa JaHHBIX U
JMCIIETYEPCKOTO  YIpaBJe-
HUS,

YpoBeHb ynpaBieHHs Mpo-
U3BOJICTBOM;

YpoBeHb HENOCPENCTBEH-
HOT'O YIIPaBJICHUS.

4.3 Haiiagure cOOTBETCTBHE:

1.

0TOOpakeHus (MM BU3yaTH3aIiH ) TaHHBIX B IPO-
M3BOJICTBEHHOM IPOIECCe U ONEPATHBHOTO KOM-
IUIEKCHOTO YIIPaBJICHUS pa3IMYHbIMU arperaTamu;
HETIOCPEJCTBEHHOTO aBTOMATHYECKOTO YIpaBJe-
HUS TEXHOJIOTMYECKUMHU MPOIIECCAMH ¢ TOMOIIBIO
MIPOMBITIICHHBIX KOHTPOJIIEPOB;

BbiBoZa Ha SCADA-ypoBeHb yIpaBlieHUs CITy-
*KeOHOM, JUarHOCTUYECKON W OINepaTUBHOW HH-
bopmanuu;

OTepaTUBHOM yHOpsAAOYEeHHOW 00paboTKU Tmep-
BUYHOI MH(pOpMaIMK U3 1IeXa U nepeaadn odpa-
O6oTaHHOW MH(OpPMaLMK Ha YPOBEHb ILUIAHUPOBA-
HUS PECYPCOB MPEANIPUATHUS;

cOop nmepBUYHON MH(OpPMALIUU U peann3anus uc-
IIOJIHUTEIIBHBIX BO3ICHCTBUN.



Texuuueckoe  obOecneue-

HHE;

Marematuueckoe obecrie-
YEHHUE;

OpranuzannonHoe ooecre-
YCHUE;

NPUKIIAJHOE MPOrpaMMHOE OOecriedeHue; onepa-
[IMOHHAS CUCTEMA; SI3bIKU Mpe/icTaBIeHUsI HHPOp-
Malluu;

yCTpoOCcTBa BBOJIa / BBIBOJIBI, YCTPOMCTBA OIepa-
THUBHOI'O B3aHMOJIEUCTBHUS C OIIEPATOPOM, YCTPOIi-
CTBa XpaHEeHHs HHPOPMAIIHH;

TEXHOJIOTUYECKHE HHCTPYKLUUU M PETJIaMEHTHI,
OTIpeIeINIAIONINE BeJJICHIE TEXHOIOTHYECKOTO MPO-
1ecca; MHCTPYKIMHM 10 3KCIUTyaTalluu; ONMCAHNE
(GyHKIIMOHATIBLHON, OpraHU3allMOHHON U TEXHOJIO-
TMYECKON CTPYKTYpP U IpYrHe JOKYMEHThI aHaJlo-
THYHOTO COZCPKAHMUS;

SI3BIKM ONUCAHMS U MAaHUTYJIMPOBAHUS JaHHBIMU;
SI3BIKM OMMCAHUS AITOPUTMOB YIIPABICHUS; SI3BIKU
IIPOrPaMMUPOBAHHUS.

4.4 Hailinute COOTBETCTBHE MeKIYy HA3BAHHEM KJIACCA MHUKPOIMPOIECCOPHBIX KOM-
IJIEKCOB M €r0 BBHINOJIHAEeMbIMH (PYHKIIUSIMU:

Jlokaneubiii kouTpoiutep (PLC); 1. ontumuzanMs, KOHTPOIb, yIpaBie-

CereBble  KOMILJICKCHI KOHTPOJIJICPOB 2.

(PLC, Network);

[MonHOMacITabHBIE  pacmpe/ielicHHbIe 3.
cuctemsl yrpasienus (DCS, Full Scale);

45 Haliaure COOTBETCTBHE:

PasBuras cereBas CTpyk-
Typa,

PazBuTocTh BEPXHETO
YPOBH$ YIIPaBJICHUS ITPOU3-
BOJICTBOM;

HIupota Mmogudukanmii pa-
00YNX CTaHIIMIA;

HUE, CrienraIbHble (yHKINY;
KOHTPOJIb, YIIPABJICHNUE;

JUcIieTYepu3alys, IUIAHUPOBAaHUE,
ONTUMM3AILMsI, KOHTPOJIb, YIpaBlie-
HUe, crielUanbHble (QYHKINHY;

4.  KOHTPOJb, YIpaBIIEHUE, CIHEIHAIb-
HbIE QYHKIUU.

HaJIMuue MPOTrPAMMHBIX M TEXHHUYECKHUX CPENICTB
IIOCTPOEHHUs psila YPOBHEH YIPABICHUS MPOU3-
BOACTBOM: IUIAHUPOBAHUA, JUCIETUYEPHU3ALMH,
ONEpPaTUBHOTO YNpPaBJICHUS y4yacTKaMH, JUHAMHU-
4ECKOTO YIPABJIECHUS OTJEIbHBIMU arperaTaMu;
HaJIMYue BCEX TPEX YpOBHEW cerel (MHpopMmalu-
OHHasl, CUCTEMHasi, M0JIeBas) C UMEIOIIUMUCS Ba-
pHUAHTaMH CeTel OTAEIBHBIX YPOBHEM;
BO3MOYKHBIH BBIOOp BAPHAHTOB PAOOUYMX CTAHIMHA
[0 MOIIHOCTH M Ha3HAYEHHIO: CTAallMOHApHBIE U
IIEPEHOCHBIE MYJBTHl ONEPATOPOB TEXHOJOTHUYE-
CKHX IpOIIECCOB, TUCHETUEpPCKUE pabouue CTaH-
IIUH, KOHTPOJIMpPYIOIIKE paboyne CTaHIMH PYKO-
BOJSILIETO NIEPCOHANIA, NHXKEHEPHBIE CTAaHLUU;
HaJIMYue MOAM(UKAIUM, pa3IMyaromnuXcs MOII-
HOCTBIO OCHOBHOT'O MHKpOIIpOLEccopa, OBICTPO-
neiicTBueM, 0ObeMaMH MMaMsATH Pa3HOTO THIIA, BO3-
MOXXHOCTSIMM PE3€pBUPOBAHHUs, CTENEHBIO 3a-
IIUTHl OT HEOJAroNPHUATHBIX YCIOBUN OKpY)Karo-
men Cpeapl.

4.6 HaiiguTe COOTBETCTBHE MEKAY HA3BAHHEM ONEPALMOHHOI CHCTEMBbI M ee XapaKTepHu-
CTHKAMH:

Windows NT; 1. MuHuManbHBIM 00beM mamsath: O3V -8 MoOaiir,

nuck - 80 MOaiiT, uMeeT CeTeBbI€ MPOTOKOJIBI:

tcp/ip, ipx/spx, netbios;



Netware 4.1;

OS/2 LAN Server 4.0;

4,7 Hauiaure cOOTBETCTBHE:
COM;

DCOM,;

ActiveX;

4.8 Haiiaure cOOTBETCTBHE:
HMI;

GUI;
RTU:

4.9 Haiiaure COOTBETCTBHE:
OnepaTuBHBIN MEpCOHAT;
OO6cnyxuBaromuii  mepco-

HAaJ,

PemoHTHBII nIEpCOHAIT;

4,10 Haiiaure COOTBETCTBHE:
Oxkna o6miero o030pa;

I'paduueckue okHa;

OxHa perucrpanuu xonaa

MHMHUMAJIbHBIH 00beM mamsatu: O3Y - 16 Moaiir,
muck - 90 MoOaiit, uMeeT CEeTeBbI€ MPOTOKOJIBI:
tep/ip, ipx/spx, netbios, dhcp;

MHMHHUMAaJIbHBEIH 00beM mamsath: O3V -8 MoOaiirt,
IucK -75 MOalT, MMEEeT CETEeBbIE MPOTOKOJIBI:
tep/ip, ipx/spx, netbios;

MHMHUMAJIBHBIH 00beM mamsatu: O3Y - 16 Moaiir,
IUCK - 52 MOaiiT, uMeeT CEeTeBbI€ MPOTOKOJIBI:
tcp/ip, netbios.

TexHonorust Microsoft, TpemHazHaYCHHAS IS
pa3paboTKu U MOJAEPKKU MEX MPOrpPaMMHBIX U
CeTeBbIX B3auMmo/eiicTBuii B cpene Windows;
OTKpBITasi apXUTEKTypa A pa3paboTKu MpPHIIO-
JKEHUH KIMeHT-cepBep. basupyerca Ha 0OBEKTHO-
opueHTHpoBaHHOW TexHojornn OLE kommanum
Microsoft;

TEXHOJIOTHUS, TPEJOCTaBIAIONas BO3MOXKHOCTD
B3aUMOJICUCTBUS PACIPEIACICHHBIX NPUIIOKECHUN
o cetd. OCHOBaHa HA APXUTEKTYPE «KIHEHT-Cep-
BEpY;

CTaHJAapPTHBIA MEXaHU3M JOCTYIa MPUIOKEHUN K
JAHHBIM TEXHOJIOTHYECKOTO MpoIiecca, Mmorydae-
MBIM OT TEXHOJIOTUYECKUX KOHTPOJIEPOB.

rpaduueckuii uHTEpdENc MoIb30BaATENS
yAAJIEHHOE TEPMUHAIBHOE YCTPOMCTBO;
Yel0BEKO-MaIlIMHHBIN HHTEpdeiic;
[IPOTPaMMUPYEMBIN JIOTUYECKUN KOHTPOJUIED.

avna, o0ecreyrBaroIie MOHTaX 000pYIOBaHMS
COINIaCHO pa3pabOTaHHOMY 3apaHee MPOEKTY;
JMIA, HENOCPEICTBEHHO HE YYacTBYIOIIUMH B
(GYHKIIMOHUPOBAHUM CHCTEMBI, OJHAKO CIOCO0-
HBIM BBINOJIHUTH PEMOHT OTKAa3aBIIMX TEXHUYE-
CKUX CpEICTB;

JMIA, HETIOCPEICTBEHHO YYacTBYIOIUE B NPUHS-
TUW peLleHUI MO MPOLECcCy YIpPaBJIEHUS U B BbI-
MOJTHEHUU (YHKLUH CUCTEMBI;

auna, 00ecCHeuuBaroIie HOPMAJIbHBIE YCIOBHS
(YHKIIMOHUPOBAHUS CUCTEMBI B COOTBETCTBHH C
MHCTPYKLHUSMHU.

OTKCHIBAIOT TapaMeTpPhl KOHKPETHOTO YCTPOW-
cTBa/mpubOpa/perynaropa U Jar0T BO3MOXKHOCTb
€ro HaCTPOWKHU;

0TOOpakaloT JaHHBIE O XOJe Ipolecca BO Bpe-
MEHU;

MpeHa3HauYeHbl I KOHTPOJISI 32 paboTOi Bcero



mpornecca, MMPOU3BOJACTBA B LICJIOM U IJIA TOJYUCHUA OOCTYIIA
K OoJiee MoapOOHBIM OKHAM;
4.  mpenctaBisIOT co00i rpaduueckoe H300paKeHHe
OCHOBHOTO TEXHOJIOTHUYECKOTO O000pYyIOBaHHUSA,
cpeacts KUIIL, u oToOpaxaroT CTPYKTypy airo-
PUTMOB YIIPaBJICHUS, K UX COCTOSIHHE.

Yactp V. 3aganns Ha 100aBJeHHE CJI0BA B TOTOBbBII OTBET
Ykaotcume na nucme omeemos, kakoe co80 NPONYWEHO.

5.1 IIporpaMMHoO-annapaTHbIi KOMILIEKC, MPeIHA3HAYEHHBIH /18 NPOEKTHPOBAHMSA
aBTOMATU3UPOBAHHON CHCTEMbI YIIPABJIEHHUS TEXHOJOTHYECKUM MPOLECCOM U peaTu3yIommi
B pa3pa00TaHHOH aBTOMATH3MPOBAHHOMH cCHCTeMe YIIPaBJIeHUsI TEXHOJIOTHYeCKHM IPo1eccoM
pyHKUIHH ylpaBJieHUs BepPXHero YPOBHS - 3TO

5.2 OpraHu3anMOHHO-TEXHHYECKHIl KOMILIEKC, 00ecneYnBaIOIIUA OpPraHu3alnuIo
yHnpasJleHHsl IPOMBbILJICHHBIM NPeANpUsiTHEM Ha (6a3e MCI0JIb30BAHNS IKOHOMUKO-MaTeMa-
THYEeCKHX MeT010B 1 IBM, BK/II0Yaommii B OrpAHMYEHHO CTeNeH! BbIPA0OTKY M IPUHATHE
YCTAHOBJICHHBIX YeJ10BEKOM pereHuii - 3TO

5.3 TIlpumeHeHHe TrOTOBBIX Pa3padOTOK M TOTOBBIX NMPOTPAMMHBIX U TeXHHYECKHX
NMPOAYKTOB CTOPOHHUX (PMPM, KaK YacTell CBOMX pa3padaTbiBaeMbIX CPEACTB H CHCTEM Ha3bI-
Baercst

54 - 4acTh TEXHHYECKOI'0 o0ecneyeHus, KOH-
CTPYKTHBHO OT/JeJICHHAsl OT OCHOBHOI0 0;10ka koMnibioTepa. [IpeacTaBisoT co00i KOMILIEKC
YCTPOICTB )i BHENIHEH (110 OTHOIIEHUIO K IIEHTPAJbLHOMY NPoleccopy) 00padoTKU JaHHBIX,
o0ecneynBaOIINX MOATOTOBKY, BBO/I, XPAHEHHE, YIIPABJICHNE, 3AIIIUTY, BbIBO/I JaHHBIX H IIe-
peaavy ux Ha paccTOsIHHE N0 KAHAJIAM CBSI3H.

5.5 CoBOKYIHOCTH POrpaMM, He0OX0AUMBIX /11 peaju3auuu pynkuuu ACYTII, 3a-
NAaHHOTO ()YyHKIMOHUPOBAHUS KOMILIeKca TexHH4YecKux cpencts (KTC) u npeanonaraemoro
Pa3BHUTHS CHCTeMbI HA3bIBaETCH .

5.6 Komniekc mporpaMMHBIX ¥ JHHTBHCTHYECKHX CPEACTB OOLIEro WM CHelHalib-
HOr0 HAa3HAYCHHsl, PeATH3YIOIIHIl MOAJEePKKY CO3JaHHs 0a3 NaHHBIX, HEHTPAJIN30BAHHOIO
yIpaBJieHUs U OPraHU3AaIUM JA0CTYIIa K HUM PAa3JIM4YHbIX N0JIb30BaTe/ieil B yCJAOBHAX MPUHS-
TOM TEXHOJIOTHH 00pa0OTKH JAHHBIX HA3bIBACTCH .

5.7 - TexHoJorust Microsoft, npegnazHadyeHHas s pa3padoTKy U NOA-
JAEP/KKH MeK IPOrPAMMHBIX U CeTeBbIX B3anMoJelcTBHi B cpeae Windows.

5.8 IlporpaMMHBIe CHCTeMbI U MAKeThl MPUKJIAAHBIX MPOrpamMM, odecneunBarolIne
padory KOMIIBLIOTEPHBbIX 0IepaToOpPCKUX CTAHLIMH, Ha3bIBAIOTCS

5.9 - padoyee mMecTo omepa-
TOpa WM cCHenHajJucra Jgwdoro npopuias, odopyaosannoe IBM ¢ mmpokum Hadopom
YCTPOICTB BBOJAA-BbIBOAAa HH(OPMALMHU U 00ecIIeYeHUs YeI0BEeKO-MAILIMHHOI0 HHTepdeiica.




5.10 — CHUTHAJIM3alus, cpadaTbiBaomas
NPU TOCTHKEHUH NMPeAyNpPeIUTe/IbHOT0 3HAUEHHUs TapaMeTPa TeXHOJ0rH4ecKoro npomecca.

Bapuant Ne3

Yacrtb |. 3aganus ¢ BLIOOPOM HECKOJILKHX BEPHBIX 0TBETOB
U3 npeodnosicennvix apuanmos omeemos ebloepume HeCKOIbKO GEPHbIX.

1.1 B aBTOMaTHU3MPOBAHHOI CHCTeMe YIIPABJIeHHS YeJI0BEK BbITIOJTHSAET CJIeAyI0IIue 0c-
HOBHbIE QYHKIIUK:

1.  aHanwM3 TEKYIIETO COCTOSIHUSI MPOU3BOJICTBEHHOTO MPOIIECCa;

2.  mepenaya, mpeoOpa3oBaHue U 00paboTKa MHPOPMAIIHH;

3. peryiMpoBKa MapaMeTpOB MPOU3BOJICTBEHHOTO MPOIIECCa;

4,  00paboTKa HEIITATHBIX, ABAPUUHBIX CUTYAIIHUH;

5.  BbIpa0OTKa M peald3aiusi YIpaBisSIONMX BO3JACUCTBUN Ha TEXHOJIOTHYECKUUA OOBEKT
yIpaBIeHUSI.

1.2 YpoBeHBb cO0pa JAHHBIX U THCHETYEPCKOT0 YIPABJIEHHUS peaiu3yeTcs Ha Da3e:

1. JIaTYUKOB;

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

5 CEPBEPOB.

1.3 K TexHuueckomMy olecneyeHHIO CHCTEM AaBTOMATH3MPOBAHHOIO MPOEKTHPOBAHMSA
OTHOCSITCA:

1.  ycrpoiicTBa BBOJa / BEIBOJIBI,

2.  OIepaluOHHAs CUCTEMa;

3. yCTpOWMCTBA OMEPATUBHOTO B3aUMOJICUCTBHUS C OIIEPATOPOM;

4.  ycTpoiicTBa XpaHeHUs HHPOPMALIUY;

5. A3BIKM MIPEACTaBICHUS HHPOPMAIIIH.

1.4 VYxkaxkuTe MUHUMAJbHBII COCTaB KJ1aCCa MUKPONPOLECCOPHBIX KOMILJIEKCOB — ceTe-
BO#i kKomIIekc KoHTpoutepoB (PLC, Network):

1.  pa3BuTas MHOrOYpOBHEBas ceTeBas CTPYKTYpa;

2.  psAl KOHTPOJIJIEPOB,

3. HECKOJIbKO JAUCIUIEHHBIX pabouuX CTaHLUN ONEpaTOPOB;

4.  cucreMHas (IPOMBILUICHHAs) C€Th, COCIMHSAIONIAs "KOHTPOJIJIEPhl U paboune CTaHIUU
MEXy cOOO0H;

5.  cepBep 0a3 JaHHBIX.

1.5 VYkaxkute 0CO0eHHOCTH KJIacca pacnpelejJeHHbIX CHCTeM YNpaBJieHHs, OTJIHYAl0-
1He UX IPYTUX KJIACCOB MUKPONPOLECCOPHBIX CPEACTB YIPaBJICHHA:

1.  pas3BuTas cereBas CTPyKTypa;

2.  TPUMCHCHHE ayTCOPCHHTA,;

3. pa3BUTOCTh BEPXHETO YPOBHS yIPaBJIEHUS POU3BOACTBOM;

4.  cpeacTBa aBTOMaTU3allUK pabOTAIOT B OKpPY’Kalollel cpejie, He CIUILIKOM OTJINYaroencs
OT yCJIOBUHM pabOTHl OOBIYHBIX MEPCOHATBHBIX KOMITBIOTEPOB;

5.  mmpota MoauduKanuii pabouux CTaHITH.

1.6 VYkaxkure, kakue cetd mo cranaapty |IEC 61158 npusHaHbl CTAaHAAPTHLIMHU NPO-
MBIIJICHHBIMH YIPABJISIOIIHMMH CETAMM:

1. WorldFip;

2. CAN;

3. P-Net;

4.  ControlNet;



5. SwiftNet.

1.7 VYkakuTe OCHOBHBIE CBOICTBA KOMIIOHEHTOB 10 TexHoJorun COM / DCOM:

1. KOMIIOHEHT SIBJISETCS CKOMIIUIMPOBAHHOM, FTOTOBOM K pean3aliu porpaMMoii;

2.  KOMITOHEHT COCTOMT M3 (PYHKIIMOHAIBHOU MporpaMMbl U uHTEpdeiica. JIrobas moaudu-
Kanus pyHKIMHU, peann3yeMoil KOMIIOHEHTOM, He 3aTparuBaeT uarepdeiica, Oiaromaps 3Tomy Jrod0e
M3MEHEHHE KOMIIOHEHTA HEe HapyIIaeT ero CBSA3H C APYTMMU KOMIIOHEHTAMU;

3. KOMITOHEHT HE MOKET ObITh HalMCaH Ha JII0OOM SI3BIKE IPOTrPAMMUPOBAHMSI, TAK ITO MO-
JKET CKa3aThCs Ha €ro CBS3SAX C JPYTMMU KOMIIOHEHTAMU;

4.  KOMIIOHEHT MOXET OBITh HAIIMCAH Ha JIFOOOM S3bIKE MTPOrPAMMHUPOBAHHUS, 3TO HE CKa3bI-
BAETCs Ha €ro CBA3SX C APYTMMU KOMIIOHEHTaMU;

5. KOMITOHEHTHI MOTYT HAXOJUTHCS HA OJJHOM KOMITBIOTEPE UM HA PA3HBIX y3JaX CETH, ITO
HUKAaK HE CKa3bIBa€TCs Ha UX B3aUMOJCHCTBUU.

1.8 Iloa crpykrypubiMu ocobeHHocTsimu SCADA-niporpamMm noHuMaercsi:

1 CTPYKTYpHOE CTPOCHHE IMaKeTa: MOAYJIbHOCTh (BO3MOXKHOCTH (hOPMHPOBATh (YHKIIHO-
HAJIBHBIA COCTaB ONEPATOPCKHUX CTaHIMKA KomOmHammen cocraBisionmx SCADA-mporpammy mpo-
rPaMMHBIX MOJYJIEH);

2 peam3anys CTPYKTYpbl KIIMEHT-CEPBEP, THITH PEalIn3yeMbIX CTaHIIUH (B T.4. O€3 Hemo-
CPEICTBEHHOM CBSA3M C TEXHOJIOTHYEeCKUM MpoiieccoM yepe3 Y CO uim KOHTPOILIEPHI);

3 SI3BIKM ¥ TIPOLIETYPHI CO3aHUs TTOJIb30BATEIBCKUX AITOPUTMOB 00PaOOTKH TaHHBIX;

4 noJJep>KuBaeMble UHTEPEICH MEKIIPOrPAMMHOTO B3aUMOICUCTBUSA, B TOM YHCIE: 00-
MEHa JaHHbIMH ¢ TpuiiokeHusmu - DDE; ¢ 6a3amu nanusix - SQL/ODBC; 00bekTHBIE CpeCcTBa B3a-
umosneicteus OLE, ActiveX; moanepikka yHUBEpCaIbHOTO MPOMBIILIEHHOTO nHTepdeiica OPC;

5 Hanmune BapuanToB SCADA - mporpaMMel, pa3nuyaronmxcsi HHHOPMAIIMOHHON MOIII-
HOCTBIO (YMCIIO BXOJIOB-BBIXOJIOB); CHEIMAbHBIX cTaHIMi B HOMeHKIatype SCADA-nmporpaMmsr -
MIPOCMOTPA TEXHOJOTUYECKHX JIAHHBIX U ApXUBOB (CTAHIIUN PYKOBOJICTBA) U APXHUBHBIX; CIICITHATEHBIX
MPOrPaMMHBIX CHCTEM JJisi OOecrieueHus: paboThl CMEXKHBIX YPOBHEH YIpaBlIEHUS - HEMIOCPEACTBEH-
HOTO YIPAaBIICHUS IPOIECCAMH, AUCIIETYEPCKOTO YIIPABICHUS H JIP.

19 Kakue JMua cOrJIacHO IITATHOMY PACHHCAHHMIO OTHOCATCH K 00C/IY:KHBAOIIEMY
nepcoHay:

WHXEHEP-2IIEKTPOHUK;

JJICKTPUKH,

cnecaps KUITHA;

TEXHOJIOTH;

HAYaJbHUK TEXHOJIOTHYECKON YCTAaHOBKH.

.10 Kakme pa3aeibl J0JKHO COAEPkKAThH ONMHMCAHUE AJTOPUTMOB YNPABJIEHHS M 3a-

ROk wdE

IIHUTHI:

KpPaTKOE OIMCAaHUE TEXHOJIOTMYECKOr0 IIPOLECCa;
onucaHue (PyHKIMHA TPOTUBOABApUIHHON 3aIUTHL;
AITOPUTM pEIIECHNS;

pe3ynbTaT peleHus;

CTpaTeruio ynpasieHus (MaTeMaTHYECKOe OITUCAHHE).

agkrownE

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

2.1 ABTOMATH3MPOBaHHAas cucTeMa ynpasJjenus npeanpusartus (ACYII) —sro:

1. KOMITJIEKC MaTEMAaTHYCCKUX U TEXHUYCCKUX CPEACTB, MPEAHAZHAYCHHBIX JJI1 aBTOMATH-
3alMM [IPOLIECCOB MPOEKTUPOBAHUS C YHaCTHEM YEJIOBEKA. ;

2. YeJIOBEKO-MalllMHHAsl CHUCTEMa YIpaBleHHUs, OOecleunBaronas aBTOMATU3HUpPOBAHHBIN
cbop u 06paboTKy MHPOpMAIK, HEOOXOIUMOMN JUIsI ONTUMHU3AIMH YIIPABICHHUS TEXHOIOTHYECKUMHU
00BEKTaMH YIIpaBJICHUA B COOTBETCTBUU C IPUHATBIM KPUTECPHUEM



3.  OpraHu3alMOHHO-TEXHUYECKUH KOMIUIEKC, 0OECIeuMBaIOIINN OpraHU3aIUIo yIIpaBie-
HUS IPOMBIIUIEHHBIM IPEANPUATHEM Ha 0a3e UCIOJIb30BaHUS SdKOHOMUKO-MATEMaTHYECKUX METO0B
u DBM, BKIIIOUAIOMIMK B OTPAHUYECHHON CTETIEHH BBIPA0OOTKY U MPUHATHE YCTAHOBIEHHBIX YETIOBEKOM
pEUICHUI;

4.  nmporpaMMHO-alapaTHbIA KOMIUIEKC, IPEIHA3HAYEHHBIN JUIsl IPOEKTUPOBAHUS aBTOMa-
TU3UPOBAHHON CHUCTEMBI YIPABICHUS TEXHOJIOIMUYECKUM MPOLIECCOM U pealln3yrolui B pa3paboTaH-
HOW aBTOMAaTU3MPOBAHHON CUCTEME YIIPABICHUS TEXHOJIOTHIECKUM MTPOIIECCOM (PYHKIINHU YIIPaBICHUS
BEPXHETO yPOBHS.

2.2 Ha ypoBHe c00opa JaHHBIX H AUCTIETYEPCKOr0 YIPABJIEHHUS PEMIAIOTCs 3a1a4HU:

1.  cOopa nepBuyHON MHPOPMALMHU U PEATH3AMN UCTIOIHUTEIBHBIX BO3ICHCTBUH;
2.  OIEepaTUBHOU YMOPSAIOYCHHOU 00paOOTKH MEPBUYHON MHPOPMAIINH U3 11€Xa;
3. HEeNmoCpeACTBEHHOTO aBTOMATUYECKOTO YIPABICHHS TEXHOJIOTHYECKUMU MPOLIECCAMU;

4.  BeBoga Ha SCADA-ypoBeHb ympaBieHUs CIy>KeOHOH, JHArHOCTUYCCKON M OIepaTHB-
HOU MH(OPMAaLINY;

5. oroOpaxeHus (WM BU3yaH3alliK) JAHHBIX B IIPOU3BOACTBEHHOM IIPOIIECCE U OTIEPATUB-
HOT'O KOMILIEKCHOTO YITPABJICHUS PA3IMYHBIMH arperaTaMu.

2.3 Tlon wndopmanmeii, XapaKkTepu3ywIleil cOCTOSTHHE TEXHOJOTHYeCKOro mpoiecca,
CHCTEeMO¥ KIaccu(puKaAMu ¥ KOTUPOBAHUS TEXHOJIOTHYECKOH NH(OPMAIIMH, MACCHBOB TaHHBIX
U JOKYMEHTOB, He00X0AUMBIX I BbINOJIHeHHs BeeX pyHkumnid ACYTII nonumaercs:

1. MaremaTH4ecKoe 00eCIIEUEeHUE;
2. TEXHUYECKOE 00ecIeUeHHE;

3.  opraHu3alMOHHOE 00ECIICUCHUE;
4, METOOUYECKOE 00ECIIEUEHHE;

5 nH(pOpMaAIIMOHHOE 0OECTIICUCHHE.

2.4 K kakoMmy KJIaccy MUKPONPOLECCOPHBIX KOMIIIEKCOB OTHOCHTCSI KOHTPOJLIEP, ecIn
OH BBINOJIHSIET HEKOTOPBIE crieNHAIbHbIe PYyHKIHHN ((GOPMYJIbI, APrYMEHTAMH KOTOPBIX ABJIsI-
0TCS U3MepsieMble BeJIHYMHbI) M QYHKIIMU KOHTPOJIS M YIPABJIeHUS

1. ceressie koMiuiekchl kKoHTposuiepo (PLC, Network);

2. nokanbHbie KOHTpOJLIeps! (PLC);

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

4.  monHomaciitabHbIe pacipesaeneHHble cuctemsl yrpasienus (DCS, Full Scale);

5. pacnpenenenHbie ManoMacinTabHbie cuctembl ynpasienus (DCS, Smoller scale).

2.5 K kakomy Kjaccy MHKPONPOLECCOPHBIX KOMILIEKCOB OTHOCUTCS CHCTEMA, eCJIH OT-
JHYHUTETbHAS 0COOEHHOCTH KOTOPO# 3aKJIIOYAETCHA: B HECKOJIbKO 00JIbIIEM Pa3HOOOpa3uH MO-
AuuKanui KOHTPOJJIEPOB, Pa3BUTONl MHOIOYPOBHEBOW CeTeBOH CTPYKTYpoOi, B ''0osbiuei
MOIIHOCTH EHTPAJTbHBIX MPOLECCOPOB KOHTPOJLJIEPOB, B IIMPOKOM MCIOJIb30BAHNH OTAEIbHBIX
KOHCTPYKTHBOB Y/IaJICHHbIX 0JIOKOB BB0Ja/BbIBO/1a, B 00Jiee pa3BUTON M THOKOM CBSI3U C 1OJIe-
BBIMH NPHOOPAMH M C KOPIOPATHUBHOM CETHIO MPEINPHUATHS

1. ceteBble KoMIUTeKkchl kKoHTpouiepoB (PLC, Network);

2. nokanbHblie KOHTpOJUIeps! (PLC);

3. KOHTpoJuIephl Ha 0a3e nepcoHanbHbIX KoMibioTepoB (PC based control);

4.  monHOMacmTabHbIe pacupesencHubie cucteMnl yipasienus (DCS, Full Scale);

5. pacnpenenenHble ManioMaciuTabHble cuctembl ynpasienus (DCS, Smoller scale).

2.6 CorjacHo, KAKOMY CTAHIAPTY ONpeNesieTcsi CTPYKTYpPa MATH TEXHOJOTHYECKHX
si3pikoB nmporpammuposanus (1L, SFC, FBD, ST, LD):

1. IEC61158;

2 IEC 61131-3;

3. IEC 61508;

4.  1EC 61511,

5 'OCT 34.601-90.



2.7 Tloa TexHoJIOTHEl, MPeIOCTABISIONIC BO3MOKHOCTH B3aUMO/IEHCTBUS pacrpeje-
JICHHBIX MPWJIOKEeHUIi 110 CeTH, OCHOBAHHOM HA apXUTEKType «KJINEHT-cepBep», IOHMMAETCS:

1. Ttexuomorus DCOM,;

2. nporokoa DDE;

3. apxwurekrypa ActiveX;

4, texHosorus COM;

5. wunTrepdeiic OPC.

2.8 Takmue cBoiictBa SCADA- nporpamm, kak: (pupmMa-pa3padoTyuK; roji NepBoro Bbi-
nycka u o0mmii THpPa:k (XapakTepUCTHKA ONbITA (PUPMBI, OTPAOOTAHHOCTH U MOMYJISIPHOCTH
SCADA-nporpammsl); pacnpocrpanutenu B Poccuu u CHI', oTHOCsITCS K:

1.  crpykrypHbIM ocobeHHOCTSIM SCADA-TIpOorpamm;

2.  croumocTHbIM XapakTepuctukam SCADA- mporpamm;
3. obmum nanasiM SCADA-iporpamm;
4.  ¢dynxkumoHanbHbIM XapakTepuctukam SCADA- porpamwm;

5. xapakrepuctukaMm otkpsitoctd SCADA- porpamm.

2.9 @OyHKIMHU OPpraHu3alnuu odecrneyeHus MPOU3BOACTBA U TPedyeMoii TOUHOCTH U3Me-
PeHuUii P MPOU3BOACTBE NPOIYKIHMH, ABTOMATH3AI[MH TEXHOJOTHYeCKHX MPOLeccoB, IPOTHBO-
aBapUiHOM 3a1MTHI TEXHOJOTHYECKHUX MPOIECCOB M TEXHOJOTMYECKOT0 000PY10BAHUSA, OTHO-
cATCH K:

1.  navanshuky IITO;

2.  TJIaBHOMY MHXKEHEpY;

3.  IJIaBHOMY METpPOJIOTY;

4.  TJIaBHOMY SHEPreTHUKY;

5.  IJIaBHOMY Oyxrantepy.

2.10 Kakmue oKkHa ONMHCBHIBAIOT MAapaMeTPbl KOHKPETHOI0 YCTPOIiCTBA/MpuGoOpa/peryJis-
TOpA U 1AI0T BO3MOKHOCTH €r0 HACTPOIKH:

1.  okna obGmiero o0630pa;

2 OKHA HaCTPOMKH;

3 rpaduyeckre okHa (MHEMOCXEMBI);

4, OKHa COOOIIEHUI 1 CUTHAIN3AIIHIL;

5 OKHAa PETUCTpAIMX X012 IpoIiecca.

Yacrts |11, 3aganusa Ha ¢cB000IHOE KOHCTPYHPOBAHNE OTBETOB

3.1 MecTo HHTErpUPOBAHHON CHCTEMbI NPOEKTHPOBAHNS M YNIPABJIEHUS B CHCTeMe
aBTOMATHU3HPOBAHHOIO NPEINPHUATHS —

3.2 SCADA - yposenn (Supervisory Control and Data Acquisition - c6op 1aHHBIX 1
AUCIIETYEPCKOEe yIIpaBJeHHe), MPpeAHA3HAYeH I ... .

3.3 Maremaruueckoe odecrnieueHne aBTOMATH3MPOBAHHON CHUCTEMBbI YNPaBJIeHHUS TeX-
HOJIOTHYEeCKHM NPOLECCOM BKJII0OYaeT B ceds ...

3.4 Tlox kJaccoM MHKPOIPOIECCOPHBIX KOMILIEKCOB — JIOKAIbHbIN KoHTposutep (PLC)
NOHMMAETCS CJIeAyIolIee...

3.5 Tlox pa3BuToii ceTeBOli CTPYKTYPOIi Kjacca pacnpeaeeHHbIX CHCTEM yIpaBJeHus
NOHMMAETCS CJIeAyIoLIee. ..

3.6 VYkakure, KakMe SI3bIKM NPOrpaMMHpoOBaHus corjiacHo cranaapry IEC 61131-3
NPU3HAHBI CTAHIAPTHHIMH TE€XHOJOTHYECKUMH SI3bIKAMH MPOrPaAMMHPOBAHUS. ..

3.7 Tlox koMIoHeHTHOI 00bekTHOM TexHogorueir COM / DCOM nonumaeres ...

3.8 Ilepeuncaurte xapaktTepucTuku oTkpbiTocTH SCADA-niporpamm: ...

3.9 Meroauyeckoe U OPraHNU3alHOHHOE O0ecrieyeHHe AaBTOMATH3HPOBAHHOIM CHCTEMBbI
ynpaBJieHHs TEXHOJIOTHYECKHM MPOLEeCCOM BKJIIOYAET B ceds ...



3.10 IlepeuncanTe CTPYKTYpPHbIE eIMHUIBI HH(OPMALIMH, ONPeAe/sONINe B3auUMo/Iei-

CTBHE TEXHOJIOTra—o1epaTopa ¢ CHCTEMOM: ...

Yacrtp |V. 3ananus Ha ynopsiiouyuBaHUE OTBETOB

Haiioume coomsemcmeue medxncdy cmonoyamu. Omeem 3anuuiume no pe3yibmamam U3MeHeH-
HOU HyMepayuu 6mopo2o cmoadya no OMHOULEHUIO0 K NepEoMY.

4.1 Haiigure COOTBETCTBHE:
HUCIInY;

CAIIP;

ACVTII;

4.2 Haiigure cOOTBETCTBHE:
SCADA-cucremsr;

HpOMBII_HJ'IeHHBIe KOHTPOJUICPHI;

Z[aT‘-II/IKI/I N HCIHOJHHUTCIIBbHBIC

HU3MBI.

4.3 Haiiaure cOOTBETCTBHE:
Texuunueckoe
HHE;

NudopmannonHoe odecre-

YEHHE;

obecreue-

1.

2.

Mmexa- 3.

KOMIUIEKC ~MAaTE€MaTUYeCKHMX M TEXHUYECKUX
CPEACTB, MPEJHA3HAUYECHHBIX /I aBTOMAaTHU3allu1
MPOLIECCOB MPOEKTUPOBAHUS C YYaCTHEM YEJO-
BEKa;

MpOrpaMMHO-aNnapaTHbId KOMIUIEKC, MpeaHa3Ha-
YEHHBIN JUIsl IPOEKTUPOBAHUS aBTOMaTU3UPOBAH-
HOM CHCTEMBI YIIPABIICHUS TEXHOJIOTUYECKUM TTPO-
[[ECCOM U Peau3yIoIi B pa3pabOTaHHON aBTO-
MaTHU3UPOBAHHOW CHCTEME YIPABIECHUS TEXHOJO-
THYECKUM TMpoLeccoM (DYHKIHUU YIpaBICHUS
BEPXHETO YPOBHS;

YeJI0BEKO-MalllMHHAs CUCTeMa yIpaBleHus, o0ec-
MeYMBAIOIIAsi aBTOMATU3UPOBAHHBIN cOOp U 00pa-
60TKy HHpOpMAIIK, HEOOXOIUMOM ISl ONTHMHU-
3allMM  YIIPABJICHUS TEXHOJOTHYSCKUMH OOBEK-
TaMM YIPaBJIEHUS B COOTBETCTBUU C MPUHATHIM
KpUTEpUEM;

OpraHU3aIMOHHO-TEXHUYECKUI KOMIUIEKC, obec-
MEYUBAIOIIMM OpraHU3aIMI0 YIPaBIEHUS IIPO-
MBIIUICHHBIM MIPEeANPUATHEM Ha 6a3e UCTIOIb30Ba-
HUS DKOHOMHKO-MATEeMaTHYECKUX METOJO0B U
OBM, BriIouaromuil B OrpaHUYEHHON CTENEHU
BBIPAOOTKY W MPUHSATHE YCTAHOBJICHHBIX YEIIOBE-
KOM pELICHUM.

1. DeltaV, Centum, Simatic, Apacs;

2.  Emerson, Endress&Hauser, Yoko-
gawa, MertpaH;
SAP, Oracle, BAAN;

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

COBOKYITHOCTb ITPOrpaMM, HEOOXOIUMBIX JJIsl pea-
mu3anuu Gyakuuu ACYTII, 3aganHoro ¢pyHKIHO-
HUPOBAaHUS KOMIUIEKCa TEXHUYECKHX CpEICTB
(KTC) u npeanonaraeMoro pa3BUTHs CUCTEMBIL;

nH(popMalKs, XapakTepu3yrouiasi COCTOsSHUE TeX-
HOJIOTHUYECKOTO0 Tpolecca, cucTeMa Kiaccupuka-
LMY U KOAUPOBAHUS TEXHOJIOIMUYECKO nHpopMa-
IIUH1, MACCHBOB JJAHHBIX U TOKYMEHTOB, HEOOX0/1U-
MBIX AJ1s BbinoaHeHus Bcex ¢pyHkuuit ACYTII;



OpranuzannonHoe obecne- 3.
YeHHE;

COBOKYITHOCTh B3aUMOJICHCTBYIOIIUX U 0ObEIU-
HEHHBIX B OJIHO LIEJIO€ YCTPOMCTB MOJIYy4YECHHUS,
BBOJIa, TIOJITOTOBKU, 0Opa0OTKY, XpaHEHHUS, PETH-
CTpalliH, BbIBOJIa, OTOOpa)KEeHUs1, UCTIOJIb30BaHUS,
U mepenayn nHPOpMAINU, a TaKXKE CPEICTB pea-
JIM3alliU YIPABIIAIONIMX BO3ICHCTBUIA;
COBOKYITHOCTb IPAaBWJI U MPEANUCAHUN, YCTaHAB-
nuBaomux cTpykrypy ACYTII, pynkiuu u B3au-
MOJICHCTBHME  MEpCOHAala,  OOCITYKHBAIOIIETO
ACVYTIL

4.4 Haiigute cooTBeTCTBHE MEKIY HAa3BaHUEM KJIacCa MUKPOIIPOUHECCOPHBIX KOMILJICK-

COB H Ha3BaHHMeM KOHTpoJLIepa:
JlokaneHblit koHTpOsLiep (PLC);

CereBble  KOMILUIEKCEI
(PLC, Network);
ITonromacurradHbIE

KOHTPOJUIEPOB

pacnpeneneHabie 3.

1. xoutpomrep cepun TSX Nano;
2. xoutposutep cepuu Centum CS 3000;

KoHTpoJutep cepun TSX Premium;

cuctemsl yrpasienus (DCS, Full Scale);

45 Haiaure cOOTBETCTBHE:
[upokwmii nuanazon momr- 1.
HOCTEH BXOIJIIUX B CH-
CTEMY KOHTPOJIEPOB;
COBpEMEHHOCTb MMPOrpaMM- 2.

HOro oOOecreueHust CH-
CTEMBI;
PasnoobOpaszue BapuantoB 3.

0JI0KOB BBOJia / BEIBOJIA;

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

4.  koutpoiutep cepuu TSX Quantum.

pa3Buthie ceteBble SCADA-nporpamMMel, HMer0-
mye MoAu(GUKAIMU IS Pa3IMdHBIX YPOBHEH
yIIpaBJICHUS;

HaJIMYie BCTPOSHHBIX B KOHTPOJUIEP U yIaJICHHBIX
OJI0KOB BBOJIa/BBIBO/I, PACCUNTAHHBIX HA TIPAKTHU-
YECKH JIF0ObIE TUIIBI TATYUKOB M UCTIOIHUTENBHBIX
MEXaHU3MOB;

BO3MOXHBIH BBIOOP BapHaHTOB pabOUYMX CTaHLUMN
M0 MOIIHOCTH M Ha3HAYCHUIO: CTAIlMOHAPHBIC M
NEPEHOCHBIE IYJIBTHl ONEPAaTOPOB TEXHOJOTHYe-
CKHX TPOIIECCOB, JUCIETUYEPCKHE pabodne CTaH-
[IUH, KOHTPOJIUpYIOIKe paboune CTaHLUU PYKO-
BOJISILIIETO NIEPCOHANA, MH)KEHEPHBIE CTAHIIHH;
HaJlM4ue MOJU(HUKAIMNA, pa3IHyarolIUXCsl MOII-
HOCTBIO OCHOBHOTO MHKPOIIPOIIECCOPa, OBICTPO-
neiicTBueM, oObeMaMy MaMATH Pa3HOTo TUIA, BO3-
MOYKHOCTSIMH ~PE3€pBUPOBAHMS, CTENEHBIO 3a-
IIUTHl OT HEOJATONPUATHBIX YCIOBHM OKpYXaro-
men Cpepl.

CTaHJAPT CUCTEMBI DJICKTPUIECKHE / DIIEKTPOHHBIE
/ mporpaMMHUpyeMble 3JIEKTPOHHbIE, CBA3aHHBIE C
(GyHKIIMOHAIBHON 0€30MaCHOCTHIO;

CTaHIApT Ha TNPOMBIIUICHHYIO YIPaBIIAIOLIYIO
CeTb;

CTaHJApT Ha TEXHOJIOTMYECKUE SI3bIKH MPOrpaM-
MHUpPOBAHHUS KOHTPOJUIEPOB, PACCUMTAHHBIA Ha
CHELHAINCTOB 10 aBTOMATU3aIUH;

CTaHJapT Ha CUCTeMY 0€30MacHOCTH, O0eCIIeunBa-
emas npubopaMu sl cekTopa obpabaThiBarolIen



4,7 Haiaure cOOTBETCTBHE:
OPC;
DDE;
OLE;

4.8 Haiiaure cOOTBETCTBHE:
Tpenn;

AJlapMsl;

MuemocxeMma;

4.9 Haiiaure cOOTBETCTBHUE:
OnepaTuBHBII IEpcoOHAT;

OO6cayxuBaromuii - nepco-

HAaJ,

PeMOHTHBIN nIEpCOHA,;

4,10 Haiigure COOTBETCTBHE:
TAL;

PAHH;
FC;

NS

OTpaciy NPOMBIIITICHHOCTU. TpeboBaHMs K CTPYK-
Type, ONpEICTICHHUSIM, CUCTEME M ITPOrPaMMHOMY
U anmnapaTHoMy o0ecreueHHIo.

CTaHJApTHBIA HHTEepQeiic B3auMoOJeHcTBUS TPO-
rpaMM B IIPOMBIIUIEHHBIX CUCTEMax aBTOMaTH3a-
U,

CTaHJApTHBIN MHTEpdENC 0OLEHMs TPOrpamM;

CTaHJapTHBIA MEXIPOTPAMMHBIN MPOTOKOJ;
KOMITOHEHTHasi 00BEKTHAsI TEXHOJIOTHSL.

YIOPSAAOYEHHAs] COBOKYIHOCTh 3HAYEHUN TEXHO-
JIOTUYECKON NIEPEMEHHOM, KaK10€ U3 KOTOPBIX 3a-
IIMCBIBAETCS B IaMATh KOMIIBIOTEPA YEPE3 OIIpeIe-
JICHHBIN UHTEPBAJ BPEMEHU;

COBOKYIHOCTb CUTHAQJIBHBIX YCTpPOWCTB, M300pa-
KEHHUI 000pYyJOBaHUS ¥ BHYTPEHHHX CBSI3€H KOH-
TPOJIUPYEMOI0o OOBEKTa, pa3MeIlaeMblX Ha JHucC-
METYEPCKUX MyJIbTaX, CHEIUAIbHBIX MMaHEISIX WU
BBITIOJTHEHHBIX HA IEPCOHAIBHOM KOMIIBIOTEPE;
(aiin, coaeprKaniuil UCTIOTHAEMBIN KOJI, KOTOPBII
MOJKET BBI3bIBATbCSI WindowS-IpHiIoKeHUEM, K
KOTOpOMY HOJKJIIOUEHA JaHHas OUOIMOTEKa;
HEKOTOpOe COOOLIeHHE, NPEeayNpexIarolee omne-
paTopa O BOSHMKHOBEHHMM OIPEIEIIEHHON CUTya-
LIMU, KOTOpasi MOKET MPUBECTU K CEPHE3HBIM I10-
CJIEJICTBUSIM, U IOTOMY TpeOyIollee ero BHUMaHUs
Y BMEIIATEIbCTBA.

auna, o0ecreynBaroIue MOHTaXX 00OpPYAOBaHUS
COINIaCHO pa3pabOTaHHOMY 3apaHee MPOEKTY;
JUIa, HENOCPEICTBEHHO HE Y4YacTBYIOUIMM B
(GYHKIIMOHUPOBAHUU CHCTEMBI, OJHAKO CIOCO0-
HBIM BBIMIOJHUTh PEMOHT OTKA3aBIIMX TEXHUYE-
CKUX CpEICTB;

JIMIa, HETIOCPEJCTBEHHO YYacCTBYIOIIME B MPUHS-
TUW PELIEHUI 1O MPOLECCy YIPABJIEHUS U B BbI-
MOJTHEHUU (YHKLUH CUCTEMBI;

auna, oOecreynBaroIue HOPMAaIbHbBIE YCIOBHS
(YHKIIMOHUPOBAHUS CHUCTEMbI B COOTBETCTBUH C
MHCTPYKLHUSMHU.

WH/INKAIUST COCTOSTHUS HACOCa;

peryJivpoBaHHe pacxoia;

npeaynpeauTebHass CHTHATU3AIMs — HIDKHETO
YPOBHSI 10 TEMIIEpaType;

IpeAaBapyiiHasl CUTHAIM3ALMUS BEPXHETO YPOBHS
I10 JIaBJICHHUIO.



5. HHAUKAIIUS COCTOSSHUSA 3a1BUKKHN
Yactp V. 3aganns Ha 100aBJeHHE CJI0BA B TOTOBbII OTBET
Ykaotcume na nucme omeemos, kakoe c060 nponyueHo.

5.1 Komiulekc MaTeMaTHYeCKHUX M TEXHHYECKHX CpeacCTB, NIPEAHAZHAYCHHBIX AJIl aBTO-
MaTHU3AlUH MPOIECCOB MPOCKTHPOBAHUSA € YIACTHEM Y€JI0BEKA — 3TO

5.2 YesoBeko-MaIIMHHASI CHCTEMA YIIPABJIeHNs, 00eclieYnBal0Iasi ABTOMATU3HPOBAH-
HbIH c00p 1 00padoTky MHGpoOpManuK, HEOOXOAMMOM I ONTHMHU3ALMHI YIIPABJIEHUS] TEXHOJ0-
THYeCKUMH O00beKTAMHM YNPABJEHHS B COOTBETCTBHHM € NPHHATBIM KpHUTepHeM — 3TO

5.3 IIpumeHeHHe FOTOBBLIX Pa3padoTOK U rOTOBBIX MPOrPAMMHBIX H TEXHUYECKHUX MPO-
AYKTOB CTOPOHHUX (GUPM, KAK YacTell CBOMX pa3padaTbiBaeMbIX CPEJACTB U CHCTEM HA3bIBAETCS

5.4 —3T0 npeodpa3zoBareb MHGOPMAIUN 0 HEKOTOPOIi pusnIecKoi
BeJIMYMHE B CUTHAJI, Yalle BCero 3JIeKTPUUYECKUH, YI00HBIH I MOCJeyI0LIel nepeaayu 3Tou
uHopManum, ee UCHOJIb30BAHUA U 00pPadOTKM B CHCTEMAaX ABTOMATHYECKOI0 KOHTPOJISI H
ylpaBJieHHsl.

5.5 Iloa undopmaumeii, xapakTepu3yomeil cOCTOSTHUE TEXHOJOTMYeCKOro mpoiecca,
CHCTEMOI KJIacCu(PUKANNH U KOAUPOBAHNS TEXHOJIOrH4ecKoi HHGOPMaIlUi, MACCHBOB JaAHHBIX
H JOKYMEHTOB, He00X0AMMbIX /151 BbinogHeHus1 Bcex GyHkuuid ACYTII nonumaercs

5.6 IlporpammHoe o0ecneveHue, ynpaJjsiouee AucneTyepusamnueil 3aaay, pacnpese-
JICHHEeM pecypcoB, 00padoTKoOl npepbIBaHUii, BBOAOM-BbIBOAOM, HHTepP(eiicoM MoJb30BaTeIsl,
(paii10BOIl cUCTEMOI U AP. HA3BIBaeTCs -

5.7 - OTKpbITasi apXUTEKTypa 1JIs pa3pa-
00TKH NPHJIOKEHUH KJIMEHT-cepBep. basupyercsi Ha 00beKTHO-OPHEHTHPOBAHHOH TEXHOJIOTHHU
OLE xomnanuu Microsoft.

5.8 HpOFpaMMHbIe CUCTEMBI M MAKETHI IPUKJIAHBIX IIPOrpamMMm, 06ecneanammue pa-
60Ty KOMIILIOTCPHBIX ONIePaATOPCKUX CTaHHI/Iﬁ, Ha3bIBAIKOTCA

5.9 CoBOKYNHOCTH CHTHAJIBHBIX YCTPOHCTB, H300pakeHnii 000py10BaHUsSI U BHYTPEH-
HHX CBfI3eH KOHTPOJIHPYEMOIro 00beKTa, pa3MeIlaeMbIX Ha M CIeTYEPCKHUX MYIbTAaX, CeNHAIb-
HbIX MaHeJIAX MJIH BbINOJHEHHBIX HAa MEePCOHAJIBHOM KOMIbIOTepe Ha3bIBaeTcs

5.10 - MPOrpaMMbl, UCNOJIb3yeMble
B X0/l pa3padoTKH, KOPPEKTHPOBKHU WJIM PA3BUTHS IPYTUX NPOTPaAMM: PeJaKTOPBI, OTJIATYHKH,
BCIIOMOraTe/IbHble CHCTEMHbIE POrpaMMbl, rpauyecKkre NaKkeThbl U Ap.

Bapuant Ne4
Yacrts |. 3aganus ¢ BLIOOPOM HECKOJLKHX BEPHBLIX OTBETOB

1.1 CoBpemennbie ACYTII BbINOJHSIOT CjleyIOLIMEe OCHOBHbIE (PyHKIIUM:
1.  cO6op undopmanmu OT 00bEKTa yIpaBICHUS;



2.  COKpaIllleHUE 3a1acoB HE3aBEPIICHHOT'O MTPOU3BOJICTBA;

3.  mepenaua, mpeoOpa3oBaHue U 00paboTKa HHPOPMAIIHH;

4.  TMOBBIIICHUE YPOBHS MMPOU3BOJICTBA ITyTEM 00JI€€ TOTHOTO U PAIMOHAILHOTO MCTIOIB30-
BaHUS MPOU3BOCTBEHHBIX MOIIHOCTEH; TPYAOBBIX, MATEPUAIBHBIX U JICHSKHBIX PECYPCOB, COKpaIlie-
HHUC CPOKOB IMOATOHKH IMPOU3BOACTBA K BBIITYCKY HOBBIX H3I[eﬂHﬁ;

5. BbeIpa0oTKa M peanu3alys YNPaBIIONMX BO3/ACHCTBUII HAa TEXHOJIOTHYECKHH OOBEKT
yIIpaBJICHUSL.

1.2 Ha ypoBHe ynpagBJieHusi TPOU3BOJICTBOM PeIAIOTCS 3a1auM:

1.  mepenmaum 0OpaboTaHHOI MH(OPMAIMK HA YPOBEHB TNIAHUPOBAHHUS PECYPCOB MPEATIPHSI-
THS,

2.  OIepaTUBHOU yMOPSAOYEHHONH 00pabOTKU NEePBUYHON HH(POpMAIIMY U3 1IeXa;

3. oroOpaxeHus (MM BU3yaJIM3alM1) JaHHBIX B IPOM3BOICTBEHHOM IIPOLIECCE U OTIEPATHB-

HOT'O KOMILUIEKCHOTO YIPABICHUS PA3IMYHBIMH arperaTamu;

4.  cOopa nepBUYHOM HH(DOPMALIUU U PeaTU3AUU UCTIOTHUTEIbHBIX BO3ICHCTBUI;

5. HemocpeacTBEHHOTO aBTOMATHYECKOTO YIPABICHUS TEXHOJIOTUYECKUMH MPOLIECCAMHU.

1.3 K maremaTruueckoMy olecrie4eHUI0 CHCTEM aBTOMATH3MPOBAHHOIO MPOEKTHPOBA-
HHA OTHOCATCS:

1.  mpuxiagHOE MPOrpaMMHOE OOeCTeueHuE;

2.  OIepanuOHHAs CHCTEMA;

3. yCTpOIicTBa OMEPaTUBHOTO B3aUMOJCUCTBUS C OTIEPATOPOM;

4.  ycTpoiicTBa XpaHeHHS HH(POPMALINY;

5. A3BIKH MPEACTaBICHUS HHPOPMAIIHH.

14 VYkaxure OTJIMYUTEIbHbIE 0COOEHHOCTH MPUMEHEHHUsI KOHTPOJLIEPOB Ha 0a3e mnep-
conajbHOro komnstepa (PC based control) B npombinuieHHOCTH:

6. TIpW HECKOJBKHX BXOJaX W BBIXOJAaX 00BEKTa HaI0 MPOU3BOAUTH OOJIBIION 0OBEM BHI-
YHUCIIEHUH 3a IOCTATOYHO MaJIbIii HHTEPBAJl BPEMEHHU U HET HEOOXOUMOCTH B MCIOJIb30BAHUH KECT-
KOTO MaJoro BpeMeHH LUKJIa KOHTPOJLIEpa;

7.  cucrtemHas (MPOMBIIIEHHAs) CETh, COSAUHSIONIAs "KOHTPOJUIEPHl U paboyre CTaHIIUU
MEXIy COOOM;

8.  peamusyrorcs QYHKIUU yIpaBICHHs OTIACIbHBIMH arperaTaMu (MHOTOCBSI3HOTO PEryIin-
POBaHUs, ONITUMHU3AINH U T.JI.), AUCTIETYEPCKOTO YIPABIICHHUS y4aCTKaMH IIPOU3BOJICTBA, YU€Ta U IIia-
HUPOBAHUS IPOU3BOJICTBA B IIETIOM;

9.  cpexacTBa aBTOMAaTH3AIMH pabOTAIOT B OKPYXKAIOIIEH Cpelie, He CIUITKOM OTJINYArOIIEHCs
OT YCIIOBUH pabOThI OOBIYHBIX MEPCOHATBHBIX KOMIIBIOTEPOB;

10. peamusyemble KOHTPOJUIEpOM (DYHKIIMHU IIeJIeCOOOpa3Hee B CHITy MX HECTaHJIAPTHOCTH
MPOrpaMMHUPOBATh HE HA OJHOM M3 CIEIHMATBHBIX TEXHOJIOTHUYECKUX S3BIKOB, @ HA OOBIYHOM SI3BIKE
pOrpaMMHPOBaHUs BBICOKOTO ypoBHs Tuna C++, Pascal.

1.5 VYkaxkute 0cO0€HHOCTH KJjacca pacnpelejieHHbIX CHCTeM YNpaBJieHHUs, OTINYAI0-
1ye UX APYrux KJaccoB MUKPONPOLECCOPHBIX CPeCTB YIPABJIEHHS:

COBPEMEHHOCTh IPOTPAMMHOT'0 00ECTIEYeHHSI CUCTEMBI,

HNIMPOKHUI THANAa30H MOIHOCTEN BXOIAIIUX B CUCTEMY KOHTPOJIIEPOB;

IpUMEHEHHE ayTCOPCUHTa;

pazHo0Opa3ue BapruaHTOB OJOKOB BBOJIA / BBIBOJIA;

CUCTeMHasl (MIPOMBIILIEHHAs) CeTh, COSAUHSIONIAs "KOHTPOJUIEPHl U paboune CTaHIUU
MEXIy COOOM.

1.6 VYkaxkure, KaKue cCeTH SIBJISIIOTCS HaAH0O0/1ee pacpPoCTPAHEHHBIMU, HO HEe CTAHIAPT-
HBIMH NTPOMBIIVIEHHBIMH YIIPABJIAIOIIMMH CETIMM:

1.  Modbus;

2 CAN;

3. P-Net;

4.  Bitbus;

5 SwiftNet.

orwdPE



1.7 VYxkaxurte, Kakue TPH BHAa 00MeHAa onpee/isieT CTAHAAPTHBIN HHTep(eiic 00meHns
nporpamm - OLE:
apXUBHPOBAHUE O0BEKTA;
KOIMPOBAHUE 0OBEKTA;
BHE/IPEHHE 00BEKTA;
CBSI3bIBaHHUE OOBEKTA;

5.  ynmaneHue oOBEKTa.

1.8 VYkaxkure, npeumyuiecTBa ucnojb3oBanuss SCADA-nporpaMM mno cpaBHeHHIO €
HenocpeacTBEHHBIM MPOrpaMMHPOBAHNEM ONePATOPCKUX CTAHIMIA:

Eall el

6 3HAYUTEILHO COKPAIAIOTCS 3aTpaThl TPYyJla ¥ BPEMEHH Ha pa3paboTKy OINepaTOpCKUX
CTaHIIN;
7 MIPAKTUYECKH UCKITFOYAETCS] HEOOXOIUMOCTh B TIPUBJICUCHUH BBICOKOKBATU(DHUITUPOBAH-

HBIX IPOrPAMMHUCTOB JJIs1 pa3pabOTKH ONEPATOPCKUX CTAHLUH, AJISl 3TOTO JOCTATOYHO KBaTH(PUKALIUU
CIEIMaJIMCTa M0 aBTOMATHU3alMK [TPOU3BOJICTBA U MPOTPaAaMMHUCTa CpelHEN KBaTu(pUKALIUK;

8 MOJIEP’KUBACTCS HA BBICOKOM YPOBHE KaueCTBO CO3/IaHHBIX MTPOrpaMM;

9 CYIIIECTBEHHO MOBBIIIAETCS YA0OCTBO pabOTHI omepaTopa MpoOU3BOICTBA;

10 Her HM KaKHMX MpeuMyIecTB B ucnoib3oBannn SCADA-mporpamm.

1.9 Kakue ¢pynknuu peanusyert nepconaua cekropa ACYTII:

1 TEXHUYECKOE 00CTy)KMBaHNE, PEMOHT M 3aMeHa NMPHOOPOB B MPOIECCE IKCILTyaTaIHH;

2 YCTaHOBKA U COMPOBOXKACHHE MPOTrPAMMHOTO O0ECTICUCHUS;

3.  obOcmyxuBaHUE U MPOPUIAKTHKA HICTOYHUKOB Oecriepe0OHOTO TUTaHHUS,

4 MIPOBEPKa U TECTUPOBAHKE ITPOTPAMMHOT0 O0ECTICUEHUS;

5 KOHTPOJIb 32 KAUYECTBOM BBIITYCKaEMOW MPOTYKIUH.

1.10 B crparerum ynpasJieHusi (MaTeMaTH4eCKOM ONMCAHUM) IPH ONMUCAHUH AJTOPUTMA
ynpaBJieHUsl ¥ 3alIUThl MIPUBOJUTCS:

1.  momaroBoe omMcaHHe JOTHKHU aJTOpUTMa U criocoba popMupoBaHUS pe3ylbTaTOB pellie-
HUS C yKa3aHHEM I10CIIE0BATEILHOCTH BBIMOJIHEHHS ()YHKIIMOHAIBHBIX OJOKOB WM IIArOB, pacyeT-
HBIX WJIHM JIOTHYECKUX (POPMYII, UCTIOIB3YEMBIX B aITOPUTME;

2.  OIMCaHME CBS3€H MEXIy YacTSAMHU M OTIepaIFsIMUA AJITOPUTMA;

3.  mepeudeHb MPUHATHIX AOMYIIEHUH U OLIEHKH COOTBETCTBHS MPUHATON CTpAaTeruy yIpaBs-
JICHUS peabHOMY Ipoleccy (00BbEKTY) B pa3iIMuUHbIX PEXKHUMAaX U YCIOBUSAX pabOThl (Hampumep, cTa-
[IUOHAPHBIEC PEKUMBI, PEKUMBI ITyCKa U OCTAHOBKHU arperatoB, aBapuiHbIE CUTYallUU U T. 11.);

4.  wmaremaruueckoe onucanue ("Mozaens") mporecca (00bekTa);

5. CBeleHMs O pe3ysbTaTaX Hay4HO-HMCCIIEI0BATENbCKUX Pa0OT, €CIM OHM HMCIOJIb30BaHbI
TSl pa3paboOTKH aJirOpUTMA.

Yacrts |1, 3agauusa ¢ BLIOOPOM 0THOT0 BEPHOI0 0TBETA
HS’ I’lpeaﬂOcheHHblx GClpl/laHn’ZOB omeemoe 6bl6epume MOoOJIbKO OOMH 6€prll/7 omeemn.

2.1 ABTOMATH3HMPOBAHHASI CHCTeMa YNPABJIEHUSI TEXHOJOIHYECKHM MPOLeccoM
(ACYTII) —3T0:

1.  mporpaMMHO-amnmapaTHBI KOMIUIEKC, MpeAHa3HAYCHHBIN ATl MPOSKTHUPOBAHUS aBTOMA-
TU3UPOBAHHOW CHCTEMBI YIPABIICHUS TEXHOJOTHYECKUM MPOIIECCOM M peau3yIoNnid B pa3padoTaH-
HOW aBTOMAaTHU3HPOBAHHON CUCTEME YIPABICHUS TEXHOJIOTHUECKUM MPOoIieccoM (QYHKIIUU YIPaBICHUS
BEPXHETO YPOBHS,

2.  OpraHU3alMOHHO-TEXHUYECKHH KOMILUIEKC, 00ECIeUMBAIONINI OpPraHU3aIUI0 YIIpaBIie-
HUS IPOMBIIUIICHHBIM ONPCANPUATHEM Ha 0as3e NUCIIOIBL30BAaHNA YIKOHOMUKO-MaTEMAaTHUYECKUX METOO0B
1 DBM, BKIIIOYAONINI B OTPAaHHYEHHOW CTETICHH BBIPAOOTKY U MPUHATHE YCTAHOBICHHBIX YEIIOBEKOM
penieHuni;

3.  KOMIUJIEKC MaTeMAaTUYECKUX U TEXHUYECKUX CPEJICTB, MPEAHA3HAUYCHHBIX i1 aBTOMATH-
3al[My MPOLECCOB MPOCKTUPOBAHUS C yHACTHEM YEJIOBEKA;

4.  4enoBeKO-MalllMHHAs CHUCTEMa YIpaBIIEHUs, O00ECNeYMBaIOIIas aBTOMATH3WPOBAHHBIN



cbop u 00paboTKy MHMOPMALINK, HEOOXOAUMOM TSI ONTUMHU3AIUN YIIPABICHHUS TEXHOJIOTUYECKUMU
00BEKTaMH YIPABIICHHS B COOTBETCTBUU C MIPHHSATHIM KPHUTEPHEM.
2.2 YpoBeHb ynpaBJ/ieHHs] IPOU3BOICTBOM peajiu3yercs Ha 0a3e:

1.  UCTIONHUTENBHBIX MEXaHU3MOB,
2.  TIPOMBIIUICHHBIX KOHTPOJIJIEPOB;
3. IepCcOHAIBHBIX KOMITBIOTEPOB;

4, SCADA-cucrewm;

5.  cepBepoB.

2.3 CoBOKYNHOCTH NPAaBUJ U NpPeANUCAHUN, ycTaHABIUBAKOIIUX cTPYKTYpy ACYTII,
(GyHkunu U B3aumMoaeicTBre nepcoHasa, oocayxupawiiero ACYTII nasbiBaercs:

1. MaremaTH4YeCKUM OOCCIIEUCHHEM;
2.  TEXHMYECKHUM 0OecIeYeHHEM;

3.  OpraHU3alMOHHBIM O00ECTICUCHUEM;
4.  MCETOAMYECKHM 00ECICUCHUEM;

5 MH()OPMAITMOHHBIM O00ECIICYCHUEM.

2.4 K kakoMy KJaccy MHKPOIIPOIeCCOPHBIX KOMILIEKCOB OTHOCHTCSI KOHTPOJLIEP, €CIN
o0IIee YHCI0 BXOI0B/BBIX00B TAKOI0 KOHTPOJLIEPa 00bIYHO HE MPEBOCXOIUT JI€CSTKOB, a BbI-
NOJIHAeMbIMH QYHKUHMAMH SIBJSIOTCH JU0O0 JO0CTATOYHO CJIOKHAsE 00padoTKa M3MepHUTeIbHOU
HH(OPMAINH C PACYETOM HECKOJIbKHUX YNPABJIAIONIMX KOMAH/I, TM00 PacyeThl 10 CielHATN3H-
POBaHHBIM (popMyJIaM, apryMeHTaMH KOTOPBIX SIBJISIIOTCSI H3MepsieMble BeJIHYHHbI:

1.  cereBbie koMiuiekchl kKoHTposuiepo (PLC, Network);

2. nokanbubie KoHTpOJLIEPH (PLC);

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

4.  momHOMacuITabHbIe pacnpeaeneHubie cucteMsl yrpasienus (DCS, Full Scale);

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

2.5 K kakoMmy Kjaccy MHKPONPOIECCOPHBIX KOMILIEKCOB OTHOCHTCSI CHCTEMA, eCJI OHA
BBINOJIHSIET (PYHKIMH KOHTPOJIsI, yIPABJIE€HUs], ONTUMH3AINM, THCIIETYEPU3ALUH U NJIAHHPOBA-
HUS:
cereBble KoMIUIeKchl KoHTposuiepo (PLC, Network);
nokanbHble KoHTpoIuteps! (PLC);

KOHTpOJUIEPHI Ha Oa3e nepcoHabHbIX KoMibioTepoB (PC based control);
noJHOMacITabHbIe pacnpeaenenHsie cuctemsl ynpasnenus (DCS, Full Scale);
pacmpezieseHHble ManomaciiTabHble cucteMsbl ynpasienus (DCS, Smoller scale).

ko

2.6 K xakoii npoMbIILIEHHO# CeTH OTHOCATCS CJIeAYIolIMe NapaMeTpbl: AJIUHA IHHbI
1o 1.5 kM; ckopocTh nepenayn JaHHbIX -1.2 KOuTa/cex; yncjio npudopoB, KOTOPbIe MOKHO IO/-
COEIMHUTD K O/THOM IHHE 00LIYHO 10 8-MU NPUOOPOB:

1. Modbus;

2.  HART -npotokorn,

3. Foundation Fieldbus;

4.  Profibus;

5.  Bitbus.

2.7 Tlox craHAapTHBIM MeXaHHU3MOM JOCTYNAa MPHJIOKEHUH K JaAHHBIM TEXHOJOTHYe-
CKOr0 npouecca, NoJxy4aeMbIM 0T TEXHOJIOTH4YeCKHX KOHTPOJIJIEPOB, 0CHOBAHHOI0 HA TE€XHOJI0-
ruu B3auMmoeicTBust Mexkay npuio:xkenusmu COM/DCOM B paMkax apXHTEKTYPbl «KJIUEHT-
cepBep», IOHMMAETCH:

1.  wunrepdeiic OLE;

2 npotokon DDE;

3. apxwurekrypa ActiveX;

4, texnonoruss COM / DCOM;

5 unrepdeiic OPC.



2.8 Taxkue cBoiictBa SCADA- nmporpamMm, Kak: HaJlnuue pycu(puuupoBaHHOI Bepcuu;
MeCTO, CPOKHU H YCJIOBHS 00ydeHHs MoJib3oBaTteieii padore co SCADA-nporpammoii, oTHOCATCA
K:

CTpYKTYpHBIM 0cobeHHOocTsIM SCADA-iporpamm;

cTOMMOCTHBIM Xapakrepuctukam SCADA- nmporpamm;

JIAaHHBIM O pacnpocTpaneHuu u conpoBoxacHun SCADA-iporpamMmer;
bynkunonanbHbIM xapakrepuctiukam SCADA- nporpamum;

xapakrepuctukam oTkpbitoctd SCADA- niporpamm.

JInua, HemocpeACTBEHHO YYacTBYIOIHE B MPUHATHHU PellleHU 1o nmpoueccy ynpas-
JIEHUS U B BbINOJTHEHNHU (PYHKIMI CHCTeMBbI, OTHOCSTCH K:

1.  omepaTuBHOMY IIEpCOHAIY;

2.  PEMOHTHOMY IIE€pCOHAIY;

3. DIKCIUTyTallMOHHOMY MEPCOHATY.

2.10 Kakue oKHA 0TOOpPaKAIOT JaHHBIE O X0/1€ MpoIecca BO BpeMeHM:

OKHa 00111ero 0030pa;

OKHA HaCTPOMKHU;

rpaduveckre OKkHa (MHEMOCXEMBI);
OKHA COOOIIEHUI U CUTHATTU3ALINN;
OKHAa PETUCTpAIMK X0/1a IpoIiecca.
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Yacrts |1, 3aganusa Ha cBo000IHOE KOHCTPYHPOBAHNE OTBETOB

3.1 MecTo HHTErpHPOBAHHOI CHCTEMbI IPOEKTHPOBAHMS M YIPABJIEHHUS B CHCTEME
ABTOMATH3HPOBAHHOIO MPETNPHIITHS — ...

3.2 YposeHnb ynpaienus npousoacrsom MES (Manufacturing Execution System) —
370 ...

3.3 Texuuueckoe odecnevyeHne aBTOMATH3MPOBAHHON CHCTEMBbI YIIPABJIEHUS TEXHOJIO0-
rHYeCKHM MPOLECCOM BKJIIOYAET B cedsl ...

3.4 Tloa KJIaccOM MHKPOMPOIECCOPHBIX KOMILIEKCOB — CETEBOI KOMILIEKC KOHTPOJLIe-
pos (PLC, Network) moHumaercs cienyoiiee...

3.5 Ilox mMpOKHMM IHANA30HOM MOIHOCTeil BXOASIIMX B CHCTEMY KOHTPO.JIEpPOB
KJ1acca pacnpe/ieeHHbIX CHCTEM yNPaBJeHus IOHUMAaeTcsl cilefylolee. ..

3.6 Kparko nepeuncinTe OCHOBHbIE 3TaNbl PAIMOHAJBLHONH METOANKH KOHKYPCOB 110
BBIOOPY CPE/ACTB M CHCTEM aBTOMATH3allMU U UX OCHOBHbIE 0COOEHHOCTH: ...

3.7 Tlox cranaapTHOIi apxuTekTypoii ActiveX moHumaerces ...

3.8 Ilepeuncaurte croumocTHbie XapakTepucTuku SCADA-nporpamMm — eHsl: ...

3.9 Onucanne HHPOPMALUOHHOIO o0ecneyeHUs] ABTOMATH3UPOBAHHOW CHCTEMBbI
ynpaBJieHHs TeXHOJOIHYeCKHM IPOLecCOM BKJIKOYAET B ceds ...

3.10 IlepeunciuTe CTPYKTYPHBIe eAMHHIBI NporpamMMHoro odecrneuenus ACYTII u ux
onHCaHue: ...

Yacrs V. 3aganus Ha vyinopssiiouuBaHue 0OTBETOB
Hartioume coomeemcmsue mexncoy cmonoyamu. Omeem 3anuuiume no pe3yibmamam U3MeHeH-
HOU HyMepayuu 6mopo2o cCmooya no OMHOUEHUIO K Nepeomy.

4.1 HailiauTe COOTBETCTBHE:
HUCIInY; 1. KOMIUIEKC MAaTeMaTUUYECKMX M TEXHHYECKHUX
CPEICTB, MPEIHA3HAUYCHHBIX I aBTOMAaTU3alluU
MPOLECCOB NPOEKTUPOBAHUSA C Y4YaCTHUEM YENO-
BEKa;



CAIIP;

ACVYTIL

4.2 Haiiagure COOTBETCTBHE:
JlaT4uk;

KonTpomnep;

UcnomuurenpHBIl  Mexa-
HU3M;

SCADA.

4.3 Haiigure cOOTBETCTBHE:
1 Texauueckoe  obecreye-
HHUE;

2 Maremarudeckoe oolecrie-
YyeHHE;

3 OpranuzanoHHoe obecrie-
YeHUE;

MIPOrPaMMHO-AIAPATHBIN KOMIUIEKC, IpeTHa3Ha-
YEeHHBIN ISl IPOEKTUPOBAHUSI aBTOMATU3UPOBaH-
HOW CHCTEMBI YITPaBJICHUS TEXHOJIOTUISCKUM TPO-
[IECCOM U peau3yIoUil B pa3pabOTaHHON aBTO-
MaTU3UPOBAHHON CUCTEME YIPABICHUS TEXHOJIO-
THYECKUM IMpoLeccoM (DYHKIHUU yIpaBICHUS
BEPXHETO YPOBHS,

YeJI0BEeKO-MallIMHHAs CUCTeMa yIpaBlieHus, o0ec-
MEYMBAOIIAs ABTOMATH3UPOBAHHEIN cOOp U 00pa-
00TKy MH(pOpMaUKU, HEOOXOAUMOM 1T OTITHMHU-
3allUM  YIPABJICHUS TEXHOJOTHUYECKUMU OOBCK-
TaMU YIPaBICHUS B COOTBETCTBUU C MPHUHITHIM
KpUTEPUEM;

OpraHU3aIMOHHO-TEXHUYECKU KOMIUIEKC, olec-
MICYMBAIOIIMIA OPTaHU3AIMIO YIPABICHHUS TIPO-
MBIIUJICHHBIM MIPEANPUATHEM Ha 6a3e UCIOIb30Ba-
HUS OSKOHOMHKO-MAaTEMAaTHYECKHX METOJIOB U
OBM, BKIIOUYAOMIMI B OTPaHUYEHHOM CTENEHHU
BBIPA0OTKY W MPHUHSATHE YCTAHOBJICHHBIX YEIIOBE-
KOM pEILICHUH.

npeoOpa3oBaresib HHPOPMAIIMK O HEKOTOPOH (hu-
3MYECKON BEJIIMYMHE B CHTHAJI, Yallle BCEro JJIEeK-
TPUYECKHH, YIOOHBIN Ui TOCIEIyIoIel mnepe-
Jlauu 3TO WH(POpPMAINH, €€ UCIIOIb30BaHus U 00-
pabOTKH B CHCTEMax aBTOMAaTHYECKOTO KOHTPOJIsS
U YIIPaBJICHHUS,

mporpaMMa, yrpasJisiolias HEeKOTOPbIM ammnapar-
HbIM OJIOKOM, HampuMmep, YCTPOMCTBOM cOopa
JAHHBIX WK TOPTOM BBOJIa-BBIBOJIA;

ATO DJIEKTPOHHOE YCTPOHCTBO C MPOTPaAaMMHBIM
yIOpaBIeHUEM U PACHIUPEHHBIMH allapaTHBIMU
BO3MOXXHOCTSIMH ~ W3MEPCHHSI, VIPABICHUS U
CBSI3H;

YCTPOKCTBO JUIS MPE0OPA30BAHUS ITOCTYIIAIOIIETO
MH(OPMAIIMOHHOTO CUTHAJIA B TO UJIM HHOE (PU3HU-
YecKoe BO3JICHCTBHE;

[IporpaMMHBbIe CHCTEMBI M MAaKEThl MPUKIATHBIX
nporpamM, oOecrneunBare padoTy KOMIIbO-
TEPHBIX OMEPATOPCKHUX CTAHITHIA.

NPUKIIAJHOE MPOorpaMMHOe oOecreyeHue; onepa-
[IMOHHASI CUCTEMA; S3bIKU MpeICTaBIeHUS HHPOP-
Malluy;

YCTpOMCTBa BBO/A / BBIBOJIBI, YCTPOMCTBA OTepa-
TUBHOT'O B3aUMOJIEUCTBHUS C ONIEPATOPOM, YCTPOM-
CTBa XpaHEeHUs] HHPOpMaIIHH;

TEXHOJIOTUYECKHE WHCTPYKLIIMH U PEIrJIAMEHTHI,
ONpPEEAOIINE BEACHUE TEXHOIOTHYECKOTO TIPO-
1ecca; MHCTPYKIMM 110 IKCIUTyaTalluK; ONUCaHHUE
(GyHKIIMOHAJIBHOW, OPraHU3allMOHHON U TEXHOJIO-



TMYECKON CTPYKTYp U IpYrHe JOKYMEHThI aHaJlo-
TMYHOTO COACPKaHMS;

A3BIKM ONMCAHUS U MAaHUIYJIUPOBAHUS JaHHBIMU;
A3BIKM OIIMCAHUS AITOPUTMOB YIIPABICHUS; SI3bIKU
IIPOrPaMMUPOBAHHUS.

4.4 HailiguTe COOTBETCTBHE MEKIY HA3BAHHEM KJIAacCa MHUKPOMPOIECCOPHBIX KOMILJIEK-

COB M €ro BbIMOJTHAeMbIMH QYHKIIUSAMU:
Jlokaneubrit kouTpoiutep (PLC);

CereBble KOMIIJICKCBI
(PLC, Network);
HOJ’IHOMaCH_ITa6HBIe

KOHTPOJIJIEPOB 2.

pacrpezneneHsse 3.
cucrembl yrpasienus (DCS, Full Scale);

1. onTtumm3anms, KOHTPOJIb, YIIpaBlie-
HUE, CrielraIbHble ()YHKIUY;
KOHTPOJIb, YIIPABJICHHE;

JMcIieTYepu3alus, IUIaHUPOBAHUE,
ONTUMM3ALMSL, KOHTPOJIb, YIIpaBile-
HUe, crieltaibHble QyHKINY;

4.  KOHTpOJb, YIpaBJIE€HUE, CIIELUANb-
HbIE QYHKIUU.

45 Haiigute cooTBeTCTBHE MEKITY HA3BaHUEM KJIacCa MUKPOIIPOLHECCOPHBIX KOMILJIEK-

COB H Ha3BaHHMeM KOHTpoOJLIepa:
Konrpomnep na 6aze PC;

CereBble  KOMILIEKCEI

(PLC, Network);

Pacnipenenennbpie ManomacmrabHble cu- 3.
ympasienuss (DCS, Smoller

CTEMbI
Scale);

KOHTPOJUICPOB

1. koutposiep cepuu Advantech;
2. xoutposiep cepuu DeltaV;

KoHTpoJutep cepunt TSX Micro;

4,  xoutposuiep cepun TSX Quantum.

4.6 Haiigute cooTBeTCTBHE MEXKIAY Ha3BaHUEM N0JIeBOii IIMHBLI U ee XapaKTEPpUuCTu-

KaMHu:
HART-nporoxkou; 1.
Foundation Fieldbus; 2.
Profibus; 3.
4,

4.7 Haulaure cCOOTBETCTBHE:
COM; 1.

DCOM,; 2.

JUIMHA IIUHBI 10 1.5 KM; CKOpOCTh IIepeaydn J1aH-
HbIX -1.2 KbOurta/cek; uucno mpubopoB, KOTOpbHIE
MO>KHO MOJICOEIMHUTD K OJTHOM IIHHE OOBIYHO J10
8-mu mpubopoB;

JUTMHA ITUHBI 710 1 KM; CKOPOCTh Tiepenaun nHGop-
Maruu 1o cet — 19,2 Kéut/cek; uucno npudbopos,
MOJIKJIFOYAEMBIX K ceTH 110 247; MeToJl 1ocTyna K
CeTH «BEIYIIHI/BeIOMBIII»;

JUIMHA IIHAHBL 10 1.5 KM; CKOpOCTh Iepeaadn WH-
dbopmaruu o cetu - 31.25 Kout/cek; uncuo npu-
O0pOB, MOJKIIOYAEMBIX K CETU 110 32; METOM JI0-
CTyTIa K CETH «BEIYIIUN/BETOMBIN»;

JUTMHA MIHAHBI 10 9,6 KM; CKOpOCTh Mepeaadynd WH-
dopmaruu o cetu - 1500 KOut/cex; uncno npu-
OO0pOB, MOAKITIOYAEMBIX K ceTH 10 127; meTon no-
CTyIIa K CETH «BEIYyIIUI/BEOMBIII.

TexHojoruss Microsoft, mpenHasHayeHHast 7S
pa3paboTKU U MOAJEPKKU MEX MPOTPAMMHBIX U
CETEeBBIX B3auMo/ielcTBU B cpere Windows;

OTKpBITasi apXUTEKTypa i pa3pabOTKU MpPUIIo-
KEHUH KIHeHT-cepBep. basupyercs Ha 0ObEKTHO-
opueHTupoBanHoi TexHomoruu OLE kommanum



ActiveX;

4.8 Haiiagure COOTBETCTBHE:
XapaKkTepUCTUKH OTKPBITO-
ctu SCADA-nporpamwm;

OyHKIMOHAIBHBIC XapaKTe-
PUCTUKH SCADA-
pOrpamM;

CrpyKkTypHBIE  OCOOCHHO-
ctu SCADA-nporpamwm;

4.9 Haiiaure cOOTBETCTBHE:
OnepaTuBHBIN MIEpCOHAT;

OO6cnyxuBaromuii  mnepco-
Hal,;

PemoHTHBII nIEpCOHAIT;

4.10 HaiiguTe COOTBETCTBHE:
OxHa o011ero 0030pa;

Microsoft;

TEXHOJIOTHS, NPEJOCTABIAIOMAs BO3MOXHOCTh
B3aUMOJICUCTBUS PACIPEIACICHHBIX IIPUIOKECHUI
1o cetd. OCHOBaHa Ha apXUTEKTYPE «KIUEHT-Cep-
BEp»;

CTaHJAPTHBIA MEXAHMU3M JOCTYyIa MPUIOKECHUN K
JJAHHBIM TEXHOJIOTMYECKOI'0 IPOLECCa, I0JIydae-
MBIM OT TEXHOJIOTUYECKUX KOHTPOJIEPOB.

HOJIIepKUBAaEMble HUHTEpQEHCh MeXIporpamm-
HOTO B3aUMOJICHCTBUS, B TOM YHCIIE: OOMEHa JIaH-
HBIMU C nipuiiokeHussMu - DDE; ¢ 6a3amu qaHHBIX
- SQL/ODBC; o0bekTHBIC cpeicTBa B3aUMO/ICH -
creust OLE, ActiveX; momnepkka yHHBEpCallb-
HOTO MPOMBITIIIEHHOTO HHTEpdeiica OPC;
CTPYKTYpPHOE CTPOEHHUE MaKeTa: MOIYJIbHOCTD; pe-
aM3anysi CTPYKTYPBI KJIMCHT-CEPBEp; HATUYHE
BapuantoB SCADA - mporpamMmsbl, pasinyaro-
X cst THPOPMAITMOHHON MOIITHOCTHIO;

cpeacTBa OTOOpakeHUs: MHOTOOOpa3ue JUHaAMU-
YECKUX HM3MEHEHHWH JIFOOBIX 3JIEMEHTOB MHEMO-
CXeM, UCIOJb30BaHUE DJIEMEHTOB MYJIbTUILIHKA-
[IMHU, MHOTOOKOHHBIN dKpaH; Hamu4yue OuOInOTeK
«mactep-oobekroBy» (Wizard; xapakTepHUCTHKH
TPEHJIOB PEAJIbHOTO BpEMEHU (ONEPATUBHBIX) U
ApPXUBHBIX (MCTOPUYECKHX); TMOIJIEPKKA CHEIH-
QIBHBIX KJIABWII omeparopa (Topsuve KIABUIIIH,
CEHCOpHBIE 30HBI, BO3MOXHOCTH (DYHKIIMOHAIb-
HBIX KJIaBUATYD);

MUHUMAJbHBIE U PEKOMEHIyeMble TPeOOBaHHS K
TEXHHUYECKUM XapaKTePUCTHKAM KOMITbIOTEpa JIIs
peanu3ainy ornepaTopcKux; IUKIIbI BBOIa-BbIBOIA
JTAHHBIX; UKLl OOHOBJICHUS JAHHBIX HA dKpaHaX
CTaHITUH.

auna, oOecreynBaroliie MOHTaX OOOPYIOBaHUS
COINIaCHO pa3pabOTaHHOMY 3apaHee MPOEKTY;
JMIA, HEMOCPEICTBEHHO HE YYacTBYIOIIMHA B
(GYHKIIMOHUPOBAHUU CHCTEMBI, OJHAKO CIOCO0-
HBIM BBIMOJHUTH PEMOHT OTKAa3aBIIMX TEXHHUYE-
CKUX CpEICTB;

JMIA, HETIOCPEICTBEHHO Y4YacTBYIOIIME B MPUHS-
TUW pEIIeHUH MO MPOLIECCy YIpPaBJIEHUS U B BbI-
MOJTHEHUU (YHKLUH CUCTEMBI;

aMna, 00ecreunBaroliie HOPMAJIbHBIE YCIIOBHS
(YHKIIMOHUPOBAHUS CHUCTEMbI B COOTBETCTBUH C
MHCTPYKLHUSMHU.

OIKCBHIBAIOT TApaMEeTphl KOHKPETHOTO YCTPOM-
cTBa/mpuOOpa/peryasaropa U JAarOT BO3MOXKHOCTh
€ro HaCTPOUKHU;



I'paduueckue okHa; 2.  0TOOpaxaroT JaHHBIE O XOJ€ Ipolecca BO Bpe-

MEHU;
OxHa perucTpauuud xoma 3.  IpenHa3HAYEHBI JJIS KOHTPOJIA 32 pabOTOW BCETO
mporecca; IPOM3BOACTBA B IIEJIOM U JUIS TOIY4SHHUS TOCTyIa

K OoJiee Mo JpOOHBIM OKHAM;

4.  mpencraBisOT coOol rpaduueckoe N300pakeHUe
OCHOBHOTO TEXHOJIOTHYECKOTO 00O0pyI0oBaHUS,
cpeacts KUII, u oToOpaxkaroT CTPYKTypy ajiro-
PUTMOB YIIPaBICHUS, U UX COCTOSIHUE.

Yacrtp V. 3aianus Ha Jo0aBJieHNe CJI0BA B TOTOBbIIi 0TBeT

Vkaoswcume na nucme omeemos, kaxoe cio8o nponyueHo.

5.1 - KOMILIEKC TeXHHMYeCKHUX, MPOrPaMMHBIX H
JAPYIUX CPeJICTB, NMpeJHA3HAYEHHbIN 1JIs1 aBTOMATH3ALMHU PA3JIUYHBIX NMPOIeCCOB U PadoTaio-
IIMii 0] yIIPaBJIeHHEM 4eJI0BeKa.

5.2 - COBOKYITHOCTH YIIPaBJIsieMOro 00beKTa U aB-
TOMATHYeCKUX U3MEPUTEIbHBIX H YIIPABJISIIOIIUX YCTPOUCTB, QYHKIMOHMPYIOLIAs 0e3 yyacTus
YyeJIOBeKa (KpoMe 3TaloB 3aIyCKa U HAJIAIKH CHCTEeMbI).

5.3 IlpumeHeHHe rOTOBBIX Pa3padoTOK M FOTOBBIX MPOTPAMMHBIX M TEXHHYECKHUX MPO-
AYKTOB CTOPOHHHUX (PMPM, KaK YacTell CBOMX pa3padaTbiBaeMbIX CPeICTB U CHCTEM Ha3bIBAETCS

5.4 — MporpamMma, KOTopasi 0Ka3bIBaeT HEKOTOpPbIe YCJIYTH
APYrMM NporpaMmam (KJIMEHTaM) WM KOMIbIOTeP, KOTOPbIi OKa3bIBaeT HEKOTOPbIe YCJIYrd
APYIHM KOMIIBIOTEPAaM, MOJK/JIIYEHHBIM K HEMY 4Yepe3 CeTh.

5.5 CoBOKYNHOCTH NPABWJI M NPeANUCAHMI, ycTaHaBJIMBaOIUX cTpykTypy ACYTIL,
¢GyHknuMm u B3auMojJelicTBHe mepcoHasa, oOcay:xkuBawomero ACYTII HA3bIBACTCHA

5.6 Komniekc nporpaMMHBIX U JJUHTBHCTHYECKHX CPECTB 001IEro UJIH CIIeNHATbHOI0
HA3HAYEHMNsl, PeaTU3yIOINH MONAePKKY CO031aHuA 0a3 JaHHBIX, HEHTPAJM30BAHHOI0 yIpaBJie-
HHS U OPTaHU3ALMH J0CTYNA K HUM Pa3/IMYHbIX M0J1b30BaTe/ el B YCJIOBUSX NMPUHATON TEXHO-
JIOTMH 00pPa0OTKH JaHHBIX .

5.7 - TeXHOJIOTHs, Npeno-
CTABJISAIONIAA BO3MOKHOCTH B3aUMO/I€iiCTBUsI pacnpe/ieeHHbIX NPUJIo:keHuil mo certu. OcHo-
BaHA HA APXUTEKTYpe «KJIHEHT-cepBep».

5.8 IlporpaMMHBbIe CHCTEMBbI U NAKeThl NPUKJIATHBIX IPOrpamMM, odecneynBalouIye pa-
ooty KOMIIbIOTEPHBIX 0IepaTOPCKUX CTAHLM, Ha3bIBAKOTCS

5.9 - 3TO HEKOTOPOE COOOIIEeHN e, PeayIpe-
JKIalolee 0NnepaTopa 0 BOSHMKHOBEHNH OIPe/Ie/IeHHO# CUTYalni, KOTOPasi MOKeT MPUBECTH K
CCprZ}HbIM nmocJIeACTBUAM, U HOTOMy Tpeﬁyloluee €Iro BHUMaHUsA U BMelIaTeJIbCTBA.

5.10 - CUTHAJIM3alMs, cpadaTbiBaOIIAs
MPH JOCTHKEHUH MPeIeIbHO JOMYyCTUMOr0 3HAYEHH S TapaMeTpa TEXHOJIO0THYECKOro mpoiecca.

Kpurepun ouenku
IIpu oneHKE pe3yabTaTOB BHIIIOJHEHHUS TECTOBBIX 33JaHUI B paMKax JUCHUIUIMHBI «Cxemo-
TEXHHKa» UCTOJIb3YETCS peUTHHTOBasA cucteMa. CorinacHo peHTUHTIOBOM CUCTEME OLIEHKA PEe3YJIbTaTOB
TECTHPOBaHUs GOPMHUPYET TeKylmii pedTnHr R™ . MakcumanbHoe 3HadeHne oneHkH paBHO 10 O.
Tect cunTaercst NPOWICHHBIM, €CJIU CTYAEHT MOJIY4rII 32 HETO He MeHee — 6 0.
Kpurepuu onieHku npeacrabieHsl B Ta0JI.
Kpurtepun oneHKn TeCTHPOBaHUS KonuyectBo 0as10B




YacTs |. 3aganne ¢ BLIOOPOM HECKOJBKUX BEPHBIX OTBETOB 0-1
Yacts |l. 3amanue ¢ BBIOOPOM OJJHOTO BEPHOTO OTBETA 0-1
Yacts 1. 3aganue Ha cBOOOTHOE KOHCTPYUPOBAHUE OTBETOB 0-2
Yacte IV. 3ananue Ha ynopsjioueHue OTBETOB 0-1
Yacts V. 3aganue ¢ mpoIrycKoM CioBa 0-1

NTOTI'O 0-6




