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Ilepeuens komnemenyuil ¢ ykazanuem ypoeHeil ux popmuposanus

Hnoexc Cooepircanue Omanwl hopmuposanus KomnemeHyuu
KomnemeHnuyu Komnemenyuu Jekyuu Ilpakmuueckue Jlabopamopnuie Kypcoeoii Haumenosanue
u 3anamus, 3aHAmMUA npoexkm OUEHOYHO20
nabopamopmulil (paboma) cpeocmea
HPAKMUKYM
OIIK-3 Crioco6HOCTD ucnonb3oBathb | Tema 1-14 | He npedycmompenst | JI. pavoma 1-10 He Tecmupoeanue,
COBPEMEHHbIE HH(OPMaLMOHHbBIE npeoycmompen IK3amen, 1ao.
TEXHOJIOTUH, TEXHHUKY, bl padomeui,
MIPUKITaTHBIC MIPOTPaMMHBIC KOHmMpObHan
CpeACTBA TMpU PENICHUH 3a1ad paboma (3aounasn
npohecCuoOHAITBHOU ¢opma odyuenusn)
JeSITEIbHOCTH
IK-1 CrocoOHOCTB cobuparb u| Tema 1-14 | He npedycmompenwvr | JI. paboma 1-10 He Tecmupoesanue,
aHAJIM3UPOBATh UCXOJHbIE npedycmompeH IK3ameHn, 1ao.
nH(OpPMAaLlMOHHbIE JaHHBIE IS bl padomeui,
MIPOEKTUPOBAHUS KOHmMpPOIbHaA
TEXHOJIOTHYECKHUX MPOLIECCOB paboma (3aounan
HU3rOTOBJICHUSA MIPOAYKIIUH, dopma obyuenus)
CPEICTB u CUCTEM
aBTOMAaTH3aIUH, KOHTPOJIS,
TE€XHOJIOTMYECKOT0  OCHAIICHHUS,
JIMArHOCTHKH, UCIIBITAaHUH,
yIpaBICHUS mpoleccamu,

AKHU3HEHHBIM LUKJIOM MpPOJYKIHUU
U ee KaueCcTBOM; y4acTBOBaTh B
paboTax 1o pacuery u
IIPOEKTUPOBAHHIO IIPOLIECCOB
U3TOTOBJIEHUS]  HPOAYKIMHU U
YKa3aHHBIX CPEJICTB U CHUCTEM C

WCIOJb30BAHUEM  COBPEMEHHBIX
MH(OPMALIMOHHBIX  TEXHOJIOTHIA,
METOJIOB u CPEICTB




IIPOCKTUPOBAHUA

[1K-5 CrnocobHocte  yuactBoBath B | Tema 1-14 JI. paboma 1-10
pa3paboTke (Ha OCHOBE
JNEUCTBYIOUIMX  CTaHIApTOB U
Ipyrou HOPMaTUBHOMN
JOKYMEHTAllMi) [MpPOEKTHON U
paboueii TEXHUYECKOU
JOKyMEHTAIU! B obnactu
aBTOMATH3aIHN
TEXHOJIOTUYECKUX TPOIECCOB H
MTPOU3BOJICTB, 170
AKCIUTYaTallMOHHOMY
00CTyKUBaHUIO, YIIpaBJICHUIO
AKHU3HEHHBIM LUKJIOM IPOJYKIHU
U €€ KaueCTBOM, B MEPOIPUATHUSAX
[0  KOHTPOJIO  COOTBETCTBUSA
pa3pabaTblBa€éMbIX IPOEKTOB MU
TEXHUUYECKOU JNOKYMEHTaIH
JeHCTBYIOLIUM CTaHJApTaM,
TEXHUYECKUM YCIOBHSIM u
JIpyrum HOPMaTHBHBIM
JOKYMEHTaM

IIK-13 CnocobHocTh  opraHu3oBbIBath | Tema 1-14 JI. paboma 1-10

paboTel 1O OOCITYXMBaHHIO U
PEHHXKHHUPUHTY OuzHec-
IPOLIECCOB  MPEANpPHUATHS B
COOTBETCTBUU C TpeOOBaHUIMHU
BBICOKO3(D(PEKTUBHBIX

TEXHOJIOTUH, aHAJM3y U OIIEHKE
MIPOU3BOICTBEHHBIX "
HEMPOU3BOJICTBEHHBIX 3aTpaT Ha
oOecrieueHue TpeOyeMoro
Ka4yecTBa MPOIYKIINH,




aBTOMaTHu3allun IMpOHU3BOACTBA,

pe3yabTaToOB JCSITeTLHOCTH
MIPOU3BOJICTBEHHBIX
0Ipa3/IeeHuH, pa3paboTke

IUIAaHOB MX (PYHKLIHOHUPOBAHUS;
[0  COCTaBJ€HHIO  Tpa(uKOB,
3aKa30B, 3adBOK, WHCTPYKIIH,
CXEM, HOSICHUTEIBHBIX 3alIUCOK M
Ipyrou TEXHUYECKOHN
JOKYMEHTAIUH, a TaKxKe
YCTQHOBJIEHHOW OTYETHOCTH MO
YTBEPKICHHBIM dbopmam B
3aJIaHHBIE CPOKHU

I1K-15

Croco6HOCTH BBIOMpATh
TEXHOJIOTUH, HHCTPYMEHTAIIbHBIC
cpeacTsa " cpeacTBa
BBIYMCIIATEIEHOM TEXHUKH TIPH
OpraHu3aIum MPOIIECCOB
MPOCKTUPOBAHMS, H3TOTOBJICHUS,
KOHTPOJIS u UCTIBITAaHU T
MPOIYKIIMH; CPEICTBA U CUCTEMBI
aBTOMaTH3aIH, KOHTPOJIS,
JIMAarHOCTHKH, UCTIBITAHUH,
yIIpaBJICHUS MIPOU3BOJICTBOM,

JKU3HCHHBIM I[HUKIJIIOM IMPOAYKIUHA
1 €€ Ka4CCTBOM

Tema 1-14

JI. paboma 1-10







Ilepeuenv oyenounvix cpeocme no oucyuniune (Mooyo)

Texkymuii peiTHHT

Ounas 3aoyHas

JIa6. paboTa Bbann JIa6. paboTa bann

Nel 4-6 Nel 3-4

No2 4-6 No2 3-4

Ne3 4-6 Ne3 3-4

N4 4-6 N4 3-4

Ne5 4-6 Ne5 3-4

Ne6 4-6 Ne6 3-4

Ne7 4-6 Ne7 3-4

No8 4-6 Neg 3-4

Ne9 4-6 Ne9 3-4
KonTponsHast pabota 8-18

TectupoBanmue 0-6 TectupoBanue 0-6
HUTOI'O 36-60 NTOI'O 36-60
JK3aMeHANMOHHBbIH pelTHHT 24-40




Illkana ouenueanusn

Mudposoe
BbIpa)KeHHe

BripaxkeHue B
Oasnax:

CioBecHoe
BbIpaKeHH e

KpHTepHH OLCHKHU UHAUKATOPOB JOCTHKCHUS IIPU (])opMe KOHTPOJISI:

IK3aMCH

5

87 -100

OTiauuHo

OueHKa «OTIMYHO» BBICTABISETCS CTYAEHTY, €CIM TEOPETHUECKOE COAEpXkKAaHUE Kypca OCBOEHO IOJTHOCThIO, 0e3
Ipo0OENoB; HCYEPIBIBAIOIIE, IIOCIEA0BATEIBHO, YETKO M JIOTMYECKH CTPOMHO H3JaraeT Marepuai; CBOOOIHO
crpaBisieTcs C 3ajJadaMd, BONpPOCAaMH H JPYTMMH BUJIAMU TPHMEHEHHWS 3HAHWH; HCIONb3yeT B OTBETE
JIOTIOJTHUTENFHBIA MaTepHuall Bce MPeayCMOTpPEHHBIE MPOrpaMMON 3a/JaHus BHINOIHEHBI, KAYeCTBO MX BBITIOTHEHUS
OLICHEHO 4YMCJIOM OayuioB, ONM3KMM K MAaKCHMAajlbHOMY; AHAJIM3UPYyeT IIOJNyYCHHBIE PpEe3yJIbTaThl; IPOSBISIET
CaMOCTOSATENbHOCTH NPH BBHITTOITHEHUH 33 JITaHUH

74 - 86

Xopouio

O1eHKa «XOpOILIO)» BBICTABIACTCS CTYAEHTY, €CJIM TEOPETUYECKOE COJEpXKaHHE Kypca OCBOCHO IIOJIHOCTBIO,
HEOOXOANMBIE TPAKTHYECKHE KOMIIETEHIIMM B OCHOBHOM C(OPMHPOBAHBI, BCE MPEAYCMOTPEHHBIE MPOTpaMMON
o0ydeHusi ydeOHbIe 3aJ]aHUs BBINIOJHEHBI, KAYECTBO WX BBHIMOIHEHUS JIOCTATOYHO BBICOKOE. CTYIEHT TBEpJO 3HAET
MaTepua, FpaMOTHO U IO CYHNIECTBY M3JIAraeT €ro, He JOIMyCKas CyIIEeCTBEHHBIX HETOYHOCTEN B OTBETE HAa BOIIPOC.

60 - 73

Y noByersopu
TEIILHO

OrneHKa «yIOBJIETBOPUTEIHHOY» BBICTABIIAETCS CTYIEHTY, €CIIH TEOPETUIECKOE CO/lepIKaHNe Kypca OCBOEHO YaCTHYHO,
HO TMpo0Oensl HE HOCAT CYIIECTBEHHOTO XapakTepa, OONBIIMHCTBO MPEIyCMOTPEHHBIX IPOTPaMMON 3aaHHUH
BBITIOJTHEHO, HO B HHUX HMMEIOTCS OLIMOKH, TIPH OTBETE Ha IOCTABIIEHHBIA BOMPOC CTYACHT JOMYCKaeT HETOYHOCTH,
HEJIOCTATOYHO TIpaBWIBHBIE (HOPMYIMPOBKH, HAOMIONAIOTCS HAPYIICHHUS JIOTHYECKOW IOCIEIOBATEILHOCTH B
M3JI0’KEHUH MPOTrPaMMHOTO MaTepHaa.

Huoxe 60

Heynosnersop
WTEIBHO

OrieHKa «HEYIOBJICTBOPUTEIILHO» BBICTABISIETCSl CTYJCHTY, €CJIM OH HE 3HAeT 3HAYMTENFHOM YacTH MPOrpamMMHOrO
MaTepuana, OMycKaeT CyleCTBEHHbIE OMMMOKN, HEYBEPEHHO, ¢ OOJIBIIIMMU 3aTPYTHEHUSMH BBITIONHSET MPAKTHYCSCKUE
paboThl, HEOOXOAWMBIE TPAKTHYECKHE KOMIETeHIHH He C(HOPMUPOBAHBL, OONBIIMHCTBO MPETyCMOTPEHHBIX
MporpaMMoil 00y4eHHUs1 ydeOHBIX 3aJlaHHi HE BBITIOJIHEHO, KA4eCTBO HMX BBIMONHEHUS OICHEHO YHCIOM 0ajlioB,
OJM3KUM K MUHHUMAJIbHOMY




KpaTkasi xapakTepucTHKA OLIEHOYHBIX CPe/JACTBA

Norm/mt

HaumeHoBaunue
OLIEHOYHOT'O
CpeACTBA

Kpatkas xapakrepucTika oleHOUYHOTO
cpeacTBa

IIpencraBnenne
OLIEHOYHOI'0
cpenctBa B poHJe

DK3aMeH

CpencrBo, MO3BOJISIONIEE
3HAHHS, YMEHUS |
oOyyarorerocs o
JTUCITUTIITNHE.

OLIEHUTH
BIIAJICHUS
yueOHO

Komruiext
SK3aMEHAITMOHHBIX
OnJIETOB

KonTponshnas padora

Cpencto IIPOBEPKHU yMEHUI
OPUMEHSTh TIOJyYEHHbIE 3HAHUS IS
pellIeHus 3a/a4 ONpPEJEJIEHHOr0 THIA
110 TEME WJIU pa3Jely.

Kommiexkt
KOHTPOJIbHBIX
3aJITaHUI
BapUaHTaM

10

3amumra
n1abopaTopHOn
paboTsl

CpencrBo, TMO3BOJSIONIEE  OLEHUTH
yMEHHE W BIaJIeHue 00ydYaromerocs
u3jaraTh CyTh IOCTABICHHOW 3aJa4H,
CaMOCTOSATEIHHO PUMCHSTh
CTaHIIAPTHBIE METOJBI TOCTaBICHHON
3aauu c UCTIOIh30BAaHUEM
uMerIIeiicss  mabopatopHoil  6aswl,
OPOBOJAUTH  aHaJU3  MOJYYEHHOTO
pe3ynbTara paboTHI. Mosxer
BBITIOJIHATBCA B MHJUBHUIYyaJIbHOM
NOPSIJIKE WK TPYIION 00y4YaroIuxcsl.

Tembl
1a0b0paTOPHBIX
pabor.

Tect

Cucrema CTaHapTU3UPOBAHHBIX
3aaHUH, [T03BOJIAIOLIAS
aBTOMAaTU3UPOBATh POLEAYPY
U3MEpPEHUSI YPOBHS 3HAHUW M YMCHHI
oOydarorerocs.

Ddoun
3aJIaHUN
MPOBEICHUS
HWTOrOBOT'O
TECTUPOBAHUS
JIMCITATIIINHE

TECTOBBIX
TUTS

10




MuHHCTEPCTBO HAayKU U BhIcHIero oOpasoBanus Poccuiickoit @enepannn
HmxHeKkaMCKU XUMHUKO-TEXHOJIOTUIECKU HHCTUTYT ((primai)
(beneparbHOTO TOCYIAPCTBEHHOTO OIO/PKETHOTO 00pa30BaTEILHOTO YUPEIKICHHS
BBICILIETO 00pa30BaHus
«KazaHCKui HaIMOHAJIBbHBIN UCCIIEIOBATEILCKUN TEXHOJIOTUYECKUN YHUBEPCUTET

Daxyromem UngopmayuonHvlx mexnonouil
Kagheopa Ungopmayuonnvix cucmem u mexnonoauti

Hanpasnenne moxarotoBku: 15.03.04 «ABTroMaTH3anms TEXHOJIOTUYECKHX  TPOIECCOB |

IIPOU3BOJICTBY
[Ipoduinb: «ABTOMaTU3ANN TEXHOJIOTUYECKUX IPOLIECCOB U MIPOU3BOJICTB (110 OTPACIIIM)»

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

JK3aMeHaAllMOHHbIE BONPOCHI
110 JUCIHUIIJIMHE «I/IHTGFDI/IDOBaHHBIe CUCTEMBI IIPOCKTUPOBAHUA U VIIPABJICHUA»

1) O06o01eHHas CTPYKTypa COBPEMEHHOTO aBTOMATU3UPOBAHHOTO MPEATIPHUSITHS.

2) [Tonsatue NCIInY. Tpebopanus xk MCIInY. Otnumuurensubie ocobernHoctu HCIImY. Ee
MECTO B CHCTEME aBTOMATHU3AIIH MTPEIITPUSITHSL.

3) Crpykrypubie ypoBuu UCIInY.

4) Kontpomnep B ctpykrype UCIInY. O6o01mieHHas cTpyKTypa KOHTpOJUIepa.

5) Kraccsl MUKpOTIPOIIECCOPHBIX KOMITJIEKCOB.

6) OnepanroHHbIE CUCTEMBI KOHTPOJIJIEPOB.

7) CpencTBa TEXHOJIOTHYECKOTO MTPOrPaMMUPOBAHUS KOHTPOJIEPOB.

8) [IpomebinieHHas JiokanbHas ceTb. Haznauenue, 0coOeHHOCTH. THIIBI TPOMBIIIICHHBIX CETEH.

9) VYposenb cepBepoB (ympaBimswomux OBM). 3agaun ypoBHS cepBEepOB. APXHUTEKTYPBHI,
UCIIOJIb3yeMbIC Ha YPOBHE CEPBEPOB.

10) TlonsTHe KOMIUICKCHOM aBTOMATW3allMd  IPOU3BOJCTBA. B3aMMOCBS3b  IPOIIECCOB
MPOCKTUPOBAHUS TPOU3BOJICTBA, IMOJIrOTOBKH IPOU3BOJCTBA M YIPABJICHUS IPOU3BOJICTBOM.
OCHOBHbBIC TCH/ICHIIUY PA3BUTHUSI aBTOMATH3AIINH.

11) Craguu u dtamnsl co3manusg ACYTII.

12)  Oo6ecneuenne ACYTII B cocrae UCITuY.

13)  Oo6ecmneuenne CAIIP B coctase UCIInY.

14)  Tloustue oTKpbITON cucTeMbl. OCOOCHHOCTH OTKPBITHIX CHCTEM.

15) [Iporokon DDE. Oco6ennoctu. JJocronncrsa. HegocraTku.

16) Texnonorust OLE. Ocob6ennocrtu. JJoctonncrBa. HegocraTkm.

17)  KoHIenmus «KJINeHT-CepBep».

18)  Texuomorun COM u DCOM.

19)  Ocobennocru apxutektypsl — CORBA.

20)  OcobenHoctu apxuTekTypsl — ActiveX.

21)  Szpix 3anpocoB k pemsuuonHbIM CYBJ] — SQL. Onucanne obmena nporpamm ¢ CYB/] Ha
6a3e npaiisepa ODBC.

22)  SCADA-cuctembl. OCHOBHBIE OHSTHS, HCTOpUs BO3HUKHOBeHHsT SCADA-cucTeM.

23)  Xapakrepuctuku SCADA-mporpamm. OOmmue cBeAeHUS M CTPYKTYpHBIE OCOOCHHOCTH
SCADA-mporpamm.



24)  Xapakrepuctuku SCADA-niporpamm. @yHkunoHanbHbie Xapakrepuctiukn SCADA-cucreMm.
25)  Xapakrepuctuku SCADA-mporpamm. Texnuueckue xapakrepuctuku SCADA-cucreMm.
XapakrepucTuku NoJaHOTH OTKpeITocTH SCADA-CcHcTem.

26)  Xapakrepuctuku SCADA-nporpamm. DKCILTyaTallMOHHBIE U CTOMMOCTHBIC XapaKTEPUCTHKH
SCADA-cuctem.

27)  Pabouee mecto aucrierdepa (onepatopa). ['padudeckuii uaTepdeiic moan3oBaress.

28)  Texuonorus OPC. Ocobennoctu. Jloctouncrsa. HemocraTku.

29)  Tpenmst B SCADA-cuctemax. Haznauenue. TUIIBI TPEH/IOB.

30)  Anapwmbl. Haznauenue. Tunbl amapmoB. ['pyIinbl ¥ IPHOPUTETHI AJIAPMOB.

31) S3eikm  nporpammupoBanusi B SCADA-cucremax.  OCHOBHBIC  THIIBI  SI3BIKOB
MIPOTPaMMHPOBAHUSI.

32)  base ganHeix B SCADA. OcuoBubie mnonsitusi BJl. Kparkas wucrtopusi passutust Bl
Oco6eHHOCTH MPOMBIIITIEHHBIX 0a3 JaHHBIX.

33)  Microsoft SQL-cepBep. OcHOBHBIE XapaKTEPUCTHKH.

34)  TIpoxykr Industrial SQL Server. OcHOBHbIE 0COOEHHOCTH.

35)  TIIpoaykr Plant2SQL. OcHOBHBIE 0COOEHHOCTH.

36) SCADA u Internet. Apxutekrypa «repMuHai-cepsep». OCHOBHBIE 0COOCHHOCTH.

37) SCADA wu Internet. Apxwurekrypa «lInternet-xkmuenr». bemnblii W Ooratblii  KJIHEHT.
Oco0eHHOCTH pean3alny JaHHON apXUTEKTYpBHI.

38)  OcHoBHbIC OHATHS TEOPUH HaeKHOCTH. [ToHsATHE pe3epBUpoBaHus. THITBI pe3epBOB.

39)  PesepBupoBanue B SCADA-cucTemax.

40)  OOmwmii moaxoj Beibopa SCADA-cHCTEMBI.

41) Tennenmuu pazsutus SCADA-cucteM. Y naneHHbIe TEPMUHAIBI K KAHAJIBI CBSI3H.

42)  Teunennuu pasButus SCADA-cucrem. JlucneTyepckue MyHKTHI YITPABICHHS .

43) Tennenmuu pazsutus SCADA-cucrem. OniepaiiOHHBIC CHCTEMBI.

44)  TIpotokoun nepenaun ganusix HART.

45)  Tlonesas mmna Profibus.

46)  Tlonesas mmaa Foundation FieldBus.

Kpurepuu omenkn: MakcumalnbHOE 3HAa4YCHHE SK3aMCHAIMOHHOTO peiituHra paBHo 40
OasmaM, a MUHUMAaJIbHOE - 24, B KauecTBe KpUTEpUEB BHIOPAHBI CIACAYIONINE:

Bomnpoc bann

DK3aMeHaIMOHHBINA Boipoc Ne 1 7-11
TEOpeTHYeCKas 4acTh (ONpeaeaeHus, 00Ine XapaKTePUCTUKH U T.I1.) 3-4
BBIBOJ (popmyI 3-4
MPaBJIBHOCTH KOHEYHOTO pe3yabTaTa 1-3
DK3aMeHaIMOHHBIN Borpoc Ne 2 7-13
TEOpeTHYECKas 4acTh (OnpeaeaeHus, 00Iure XapaKTePUCTUKH U T.I1.) 3-4
BBIBOJ (popMyI 3-5
MPaBJIBHOCTH KOHEYHOTO pe3yabTaTa 1-4
ITpakTrueckoe 3amanue (MpaBIbHOCTH KOHEYHOTO PEe3y/IbTaTa) 8-12
JlononaurensHbii Bonpoc Ne 1 1-3
JlononuurensHbiil Bonpoc Ne 2 1-3

UTOI'O 24-40




MuHHCTEPCTBO HAayKU U BhIcHIero oOpasoBanus Poccuiickoit @enepannn
HmxHeKkaMCKH XUMHKO-TEXHOJIOTUIEeCKU HHCTUTYT ((primai)
(beneparbHOTO TOCYIaPCTBEHHOTO OIOPKETHOTO 00pa30BaTEILHOTO YUPEIKICHUS
BBICILIETO 00pa30BaHuUs
«Ka3zaHCckuii HaAIlMOHAJIBbHBIN UCCIIEIOBATENBCKUI TEXHOJIOTMYECKUIT YHUBEPCUTET)

Daxynomem UngopmayuonHvlx mexnonoui
Kagheopa Ungopmayuonnvix cucmem u mexnonoauti

Hamnpasnenue moarotosku:15.03.04 ABTOMaTH3aIMs TEXHOJIOTHUYECKUX IPOILIECCOB U MTPOU3BOICTB
[Tpodrts: ABTOMATH3AINS TEXHOJOTUICCKIX POIIECCOB M MTPOU3BOJICTB (II0 OTPACIISIM)

Y4eOHpIM  MJIaHOM 1O  HampasiieHuWto  nojarotoBku — 15.03.04  AprtoMaruzanus
TEXHOJOTMYECKUX TPOLECCOB M TPOMU3BOJACTB IS OOY4YAIOIIMXCS TNPETyCMOTPEHO IPOBEICHHUE
7a00paTOPHBIX 3aHATHHA MO JUCHUIUIMHE «HTErpupoOBaHHBIC CHUCTEMbl MPOCKTUPOBAHUS U

YIIPaBJICHUSAY.
JlaGopaTopHble 3aHATHS [0 IUCHUIUIMHE IPOBOAATCSA B y4eOHBIX Jaboparopusix kadeapsl 0e3
UCIOJIb30BAHUS CIIELUAIBHOTO 000pYyI0BaHUS.

enbp mpoBeneHus n1abopaTOPHBIX pabOT - MPAKTUUYECKOE OCBOEHHE TEOPETUYECKUX MOJI0KEHUMN
JIEKIIMOHHOTO MaTepuraia, a TaKKe BRIPa0OTKa CTyJIEHTAMHU OTIPEICTIEHHBIX YMEHUN U HAaBBHIKOB

KommiekT 1aboparopHbix padoT
0 TUCHUIUTMHE «HTerpupOoBaHHbIE CUCTEMbI POSKTUPOBAHUS U YIIPABICHUS»

JlaGopaTtopHasi padora Nel

Tema «OxkHa 1 00bekThI INTOUChY.

3ananue:

Nzyuenne cpoiicts okoH B WindowMaker (WM). Pabora ¢ rpaduuecKMMH U TEKCTOBBIMH
o0beKTaMu (CO3/aHMe, W3MEHECHHE, BBIPDABHMBAaHUE, OTIMYHME CHMBOJOB OT SYEEK M T.IIL.).
3HaKOMCTBO ¢ OubIHoTekoit Macrep-oonsekToB InTouch (Wizards). BeraBka rpadguyeckiux 0ObeKTOB
u3 crangaptHeix WiNndOWS-npuitoKeHui.

HcxoaHble JaHHbIE /151 BHITIOJHEHUS J1A00PaTOPHOH PadoThI

1. CBoiicTBa OKOH.

2. OOBEKTHI U UX CBOICTBA.

3. Bbigenenue u ycTaHOBKA pa3MepoB OOBEKTOB.

4. Pabora ¢ MmacTepamu.

5. Pabora ¢ n300paKeHUSIMH M pacTpamu.

IMopsiiok BBINOJIHEHHSI JIA00OPATOPHOI PadoThI

1. O3HAaKOMHUTBCS C OCHOBHBIMH TEOPETUYCCKHMHU TIOJIOKCHUSIMHU.

2. Co3naTh 4eThipe OKHa cienyromux TunoB: Replace, nsa Overlay u Popup.

3. IIpoBepuTth BIAMSHHE W3MEHEHHs pa3NuYHBbIX mapamerpoB manean Window Properties Ha
BHEIIHUN BUJ U noBenenue okod B WindowViewer.

4. Wcnonw3ys kHomounele manenu WindowMaker u oubmuoreky Wizards, B okne Main
co3/aTh yueOHbIi 00beKT Bu3yanu3anuu InTouch.

5. B MS Word Art opopmuTh Ha3BaHHE CBOCTO MPEANPHUSITHS U BCTABUTH ero B okHO InTouch

6. [ToaroToBUTH OTUET.

JlaGopaTopnasi paGora Ne2
Tema «Teru u aHMMallMOHHBIE CBSI3N».
3aganue:
PaboTta ¢ 6ubmMOTEKOI TArOB (TUMBI TATOB, OMpPEAEICHUE HOBOIO TATa, MOJS T3rOB M T.IL.).



3HakoMCTBO ¢ (popmaTamu ajgpecoB BBOJa/BhiBoja B InTouch. Co3gaHue COCTaBHBIX THUIIOB TATOB
(cyneptaru). M3ydeHune OCOOCHHOCTEH BBOJA/BBIBOJIA YUCIOBOM W CHUMBOJILHON HWHGpOpMAIUu B
oknax InTouch. 3aganue pa3nTMyHBIX aHUMALMOHHBIX CBsi3el st 00bekToB InTouch.

Hcxoanble 1aHHBIE /151 BHINOJHEHUS J1a00paTOPHOIi padoThI

1. Onpenenenue uMeHu Jloctyna B cioBape nepemeHHbix InTouch.

2. Cymeptard.

3. BBIBOJ YMCITOBBIX 3HAYCHUIA.

4. Y naneHue Taros.

5. AHMMAaIMOHHBIE CBSI3HU.

IHopsinok BbINOTHEHNS J1a00pPaTOPHOI padoTHI

1. O3HaKOMHTBCSI C OCHOBHBIMHU TEOPETHUECKUMH MOJIOKEHHSIMH.

2. B OCHOBHOM OKHE OpPraHW30BaTh BBOJI/BBIBOJ] BHYTPEHHHUX JCHCTBUTEIBHBIX TATOB JUIS
pacxoJoB, YpPOBHS WM 3aJaHWsl YPOBHS M BBIBOJ IEJIOTO TATa JUII BPEMEHU W 33/IaHUSI BPEMEHHU
OTCTaMBaHUS U TIEPEMEIIHBAHUSI.

3. OOecneuuTh BBIBOJ 3HAYCHUI TOAra IEJIOTO WM JEHCTBUTEILHOIO THIIA, 3aJ1aBacMOr0 C
MOMOTIIBIO TIporpamMmel MoeupoBanust DDE-cepsepa.

4. Opranu3oBaTh BBOJI/BBIBOJ] CUMBOJBHOM MH(POPMAIMHM B TIOJIE KOMMEHTApUs 3aJaHHOTO
BHYTPEHHETO TAra (BBOJI OCYIIECTBUTH Uepe3 rpapuueckuil 00beKT).

5. B 0OCHOBHOM OKHE 3a/1aTh CJICIYIOIINE aHUMAIIMOHHBIC CBSI3H: CTEIEHb 3aIOJTHEHHS 0aka B
3aBUCHMOCTH OT 3HAYEHHs TATA YPOBHS JKUIKOCTH; TMOJ3YHOK YBEIMYCHHS/YMEHBIICHUS 3aTaHUS
YPOBHSI 111 €MKOCTEH.

6. IlogroToBUTH OTYET.

JlabopaTopnasi padora Ne3
Tema «Ckpurnrsl B InTouch».
3ananue:
[TonyyeHne Ha4YaabHBIX HAaBBIKOB pabOTHI ¢ s3bIKOM creHapueB InTouch. W3syuenwme
ocobenHoctei mporpammuposanus Quick-Function.
HcxoaHble JaHHbIE /151 BHITIOJHEHUS J1A00PaTOPHOH PadoThI
1. Tunsr cpuntoB Script.
2. BcTtpoeHnnble GyHKIIUH.
3. UcnonwszoBanue Ouick-hyHKIINA.
Iopsiiok BBIMOJIHEHHSI JIA0OPATOPHOI PadoThI
1. O3HaKOMHUTBCS C OCHOBHBIMU TEOPETHUECKUMHU MOJI0KECHHUSIMH.
2. Ob6ecrieynTh aBTOMATUYECKUN PEXKUM pabOThl OOBEKTa, COCTOSIIUNA U3 CIETYIOUIUX
JTaroB.
a)  3amoJHEHHE eMKOCTH | M3 IBYX TPyOOIPOBOIOB. 3alOJHEHHE €MKOCTH HAYMHACTCS
MOCJI€ OTKPBITHS OJAHOTO U3 KJIAMaHOB.

b)  Ilpu mocTHKEHHUH 3aJaHHOTO OTIEPATOPOM YPOBHS B EMKOCTH 1, HAUMHACTCS PEKUM
OTCTauBaHUSI.

C) ITocne okoHYaHUS 3a4aHHOTO BPEMCHH PCAKIUU, HAYNHACTCA OIOPOKHCHUC CMKOCTHU
1 B eMKOCTB 2 IIpU NMMOMOIIH KJIAaIllaHa 3, U OJHOBPECMCHHO OTKPBIBAIOTCA KJIdllaHa ITOAa4n
KOMIIOHCHTOB CBEPXY EMKOCTU 2.

d) HpI/I AOCTHUIKCHUU 3aIJaHHOTO OIIEPaTOPOM YPOBHA B €MKOCTU 2, HAaYUHACTCA PCIKUM
nepeMeIrnBaHus.

e) Ilocne oxoHYaHMS 3aJaHHOIO BpPpEMCHH TN CPCMCIINBAHUSA, HAYUHACTCA PCKUM
OTCTauBaHUS B EMKOCTH 2.

f) ITocne oxkoHYaHMs 3aJaHHOTO BPEMCHH PCAKIIUU, HAYUHACTCA OIMOPOKHCHUC EMKOCTU
2 npru INIOMOIIM KJIallaHa 6. Ilocne OINIOPOKHCHUA CMKOCTH 2 HaYMHACTCS 3aHOBO
3aIl0JIHCHUE EMKOCTH 1.



g) Ilo ¢opmyne 3aBucuMocTH OObeMa 3amloJIHEHHS 0aka OT YPOBHSI HAIOJHEHHS C
momoIsio QuickFunction BerumcanTs 00beM 3aN0IHEHHS eMKocTel 1 1 2, a TakKe OOImii
00BEM TOTOBOM TIPOAYKIIUH 32 BCE IUKIBI PA0OTH 00OBEKTA.
h)  Jlnsg knamaHoB 3a7aTh OTKPBITHE U 3aKPBITHE U [IBETOM MMOKa3aTh pabOTy KilanaHa.
3. IloaroToBUTH OTYET.
JlabopaTropnasi padora Ned

Tema «Anmapmbl U COOBITHSIY.

3aganue:

W3yuenne MeTONOB TOMJIEpX KU amapmMoB U coObituit B InTouch (Tumel, rpynmsl,
MPUOPUTETHI, 3aJaHWe YCIOBUW JUIS TATOB, IOJIsA, KBUTHPOBAHHWE, OWOIUMOTEYHBIC (DYHKIUN).
Hacrtpoitka InTouch ¢ menpio co3manus perucTpanMoOHHBIX (aitnoB (kypHanoB). Hacrtpoiika
CTaHJAPTHBIX DJKPAaHOB QJapMOB WJIM SKPAHOB pACIpENeIEHHBIX aJlapMOB JUIS  JIOKAJbHBIX
OTIOBEIICHUM.

Hcxoanblie 1aHHBIE /151 BHINOJHEHUS J1a00pPaTOPHOIi padoThI

1. Anapwmsl u co6situs B InTouch.

2. BeiBog nH(popmarmu 00 amapMax.

3 KoudurypupoBaHue CTaHIAPTHON CHCTEMBI aJlApMOB.

4. TTapameTpbl perucTpaiyu aaapMoB/cOObITHI.

5. [Tapametpsl neyatwu.

6. Paciperenénnas cucrema ajgapmMoB

IHopsaoK BHINOJHEHHS J1A00PATOPHOI PadOTHI

1. O3HaKOMHTBCS ¢ OCHOBHBIMH T€OPETUICCKHMH ITOJI0KCHHSIMH.

2. Jlist Tora ypoBHSI )KHIKOCTH B TIEPBOM €MKOCTH 3a1aTh anapm Tuma Rate of Change, a ms
COOTBETCTBYIOIIETO TAra BTOPO# emkoctd — ajgapmbl Tuma Hi m HiHi. Taru ypoBHsS oTHecTH K
crienuanbHO# rpymme agapmoB. C TAraMu pacxoJ0B KMIKOCTH CBs3aTh ajgapMm tuma Hi. Beectu
anapM paboOThI KJIAllaHOB.

3. Ilpu BO3HHMKHOBEHHHM HOBOIO ajapMa B CHCTEME B OCHOBHOM OKHE BBIBECTH
Mpeaynpexaaliee coodleHrne 1 00eceyuTh BO3MOKHOCTh KBUTUPOBAHUS ajlapMa.

4. B okae «Menu» co3aathk 5KpaH BhIBOJA TEKYIIHX COOOIIEHUH.

5. ObecneunTh 3aMuch alapMOB B peructpanroHusie daiiier InTouch.

6. IloaroToBUTHL OTYET.

JlabopaTopnasi padora Ne5
Tema «Tpenap! apxuBa 1 peaJlbHOIO BPEMEHWY.
3amanmue:
Opranuzanus apxuBupoBanus gaHHbIX B InTouch. Hactpoiika mactep-o0beKTOB A1 paboThI
C apXUBHBIMM (MCTOpHUYEeCKMMHU) TpeHaamu. Co3nanue, KOHPUTypUpOBaHHUE U OTOOpaXEHUE TPEHIIOB
pealbHOTO BpeMeHHU. M cnoib30BaHne KOCBEHHBIX TUIIOB TAIOB B TPEHIaX PEAIbHOTO BPEMEHH.
Hcxoanble JaHHbIE 17151 BHITIOJHEHHS J1A00PaTOPHOH padoThI
1. Tpennsr B SCADA-cucTemax.
2. ApxusupoBanue qaHHbIX B InTouch.
3. Tpennas! peansHoro Bpemenu B InTouch.
4. Ceoticta ToroB Tumna Indirect.
5. OtoOpaxkeHHe TPEH/10B.
6. V3MeHeHMe mapaMeTpoB apXUBHBIX TPEHJIOB B PEXKUME UCIIOTHEHUS.
IHopsinok BeIMOTHEHHS 1a00pPaTOPHOI padoOTHI
1. O3HaKOMHTBCA ¢ OCHOBHBIMM TEOPETUUECKUMH MOJI0KEHHUSIMH.
2. ObecneunTh apXMBUPOBAHUE 3HAYEHMH TIroB ypoBHS eMmkocred 1 u 2. IIpoBepursb
HaJIMYKME apXUBHBIX (ailiioB.
3. C nomompto mactep-oowsekroB Hist Trend w/Scooter and Scale u Trend Pen Legend
OpraHu30BaTh BBIBOJ rpaduyeckoil ¥ YMCIOBOM HH(POPMALIMU U3 apXUBHBIX (aiiioB. BBecTn KHONKY
0OHOBJIEHHS HCTOPUYECKOTO TPEHA.



4. CxoHGUTYpUPOBATh TPEH PEATTLHOTO BPEMEHHU JJIsi PACCMATPUBAEMBIX TAT'OB; HCIIOJIB3YS
MacITabupoBaHue, CENATh €0 HATJISTHBIM.
5. IloAroTOBUTH OTYET.

JlaGopaTopHnasi pa6ota Ne6

Tema «O0men nanusiMu ¢ MS Excel».

3aganue:

Pabora ¢ cucremubiMu ¢yHknusmu InTouch. Opranmszanus oOmena nanaeiMu ¢ MS Excel:
«HETIpEPBIBHAS» CBsI3b, OOMEH I10 3aIpocy.

Hcxoanblie 1aHHbIE /1151 BHINOJIHEHUS J1a00PaTOPHOIl padoThI

1. CucremHble QyHKIUU.
2. Oomen manusiMu MS Excel n InTouch.

IHopsinok BbINOTHEHNS J1a00pPaTOPHOI padoThI

1. O3HaKOMHTHCSI C OCHOBHBIMHU TEOPETUUECKUMHU TOJIOKCHUSIMHU.

2. CoznaTth KHOIKY BbI3oBa 3anaHHoi kHuru MS Excel. Ilpu stom, ecnu npunoxenue MS
Excel yxe HaxoguTcs B ONEpaTHMBHOW TMaMsTH, TO HE 3arpyXaTh €ro BTOPHUYHO, a IMPOCTO
akTUBU3HPOBaTh. C MOMOIIBIO JAaHHOW KHOTKH OOECMEYUTh TAKXKE 3alliCh B CIICIMATBHBIN (haiin
cyxebHo mHpopManmu o pabodeit kaure MS Excel: maty m Bpewmsi mocieaHero OOHOBJICHUS,
pasmep (aiina.

3. B xuure MS Excel co3mate Tabmuity, B kotopyro u3 InTouch mocrymator texymue
3HAQYEHHS TATOB PabOTHI KJIAMaHOB, YPOBHsI HAIOJHEHHS, 3aJaHus JUisl ypoBHEW. [lo okoHuaHuun
KaXIOTO TEXHOJOTMYECKOTO MHKJIa 3amuchiBaTh B Tabmuily MS Excel maty u Bpems oxoHuaHUs
LMKJIa, @ TaKKe 00BEM IMOIYUYEHHOTO MPOAYKTa (3aluch MPOBOAUTH C COXPAHEHHEM IPEIbIITYLINX
3HAYCHMIN).

4. I3 MS Excel nepenaBars B InTouch miaHoBbIi 00beM TOPIMH BBITYCKAEMOTO MPOTYKTa
CIIEYIONIMM CIIOCOOOM: CO34aTh aHAIOTOBBIM TAr THHa I[/O yisi 4TeHHWs M3 HEKOTOPOU SYCUKH
Tabmusl MS Excel.

5. IloATOTOBUTH OTYET.

JlabopaTopnasi padora Ne7/

Tema «Macrepa rpymmsr Windows Controls».

3aganue:

Nsyuenne o6bekToB THma RadioButtonGroup, ListBox, ComboBox rpymmsr Windows
Controls. Pabora ¢ Oubmmorekoit ¢yukmuii InTouch. Hcnons3oanme 1ukioB FOR-NEXT B
cuenapusax InTouch.

Hcxoanble JaHHbIE 17151 BHITIOJHEHHS J1A00PATOPHOH PadoThI

1. Cnoxubie mactepa rpynmnsl Windows Controls.
2. Opranm3anus nukinoB B Quick-crienapusix InTouch.

IMopsiiok BBINOJIHEHHSI JIA00OPATOPHOI PadoThI

1. O3HaKOMUTBCS C OCHOBHBIMU TEOPETHUECKUMU MOJIOKEHUSIMHU.

2. JIns apXvMBHBIX alapMOB OpraHU3yeM COPTHPOBKY I10 TPYMIaM U MPUOPUTETaM, AJIS STOTO
HEOOX0IMMO BOCIIOIB30BaThCst 00bekToM Trmia RadioButtonGroup.

3. Cosmatp oObekt Ttuma ListBox wmm ComboBox. Hcmons3ys m11000# CTaHIapTHBIN
TEKCTOBBIN penakTop, co3aars ¢aitn SPS1.TXT u 3aHecTu B HETO HECKOJBKO KAaKUX-THO0 (haMUITHIA..

4. Coszmate o0wvekT Tuma ListBox wmmm ComboBox. Mcnomb3yst m000# cTaHIapTHBIH
TEKCTOBBIH penakTop, co3aars ¢aitn SPS1.TXT u 3aHecTH B HEro HECKOJIBKO KaKUX-THO0 (haMUITHA.

5. C nomotipio KHOTKH «J[00aBUTh HOBOE WMMs» W TIONS BBOJA CHMBOJIBHOW HH(OpPMAITUU
JaTh BO3MOKHOCTH TMOJIb30BATEII0 3aHOCUTH B CIIMCOK HOBBIE MMEHA (TOCIIE KaXJIO0TO J0O0aBICHHS
CIHUCOK JIOJDKEH COXpaHAThCS B (hailie Ha AUCKe).

6. Kaonka «Ynanuth U3 ClmcKay OOJKHA OOECIeUUTh yOalleHHUE BBIICICHHOTO WMEHU W3
CIIHCKA, a TAK)Ke U3 COOTBETCTBYIOMIEro (aiina.

7. I1oArOTOBUTH OTUET.



JlaGopaTopuas padora Ne8

Tema «CpenctBa 6€30maCHOCTIY.

3aganue:

Hcnons3oBanue cpenctB OezonmacHoctu InTouch (BHyTpeHHHME TATH 0€30MaCHOCTH;
JMAJIOTOBbIE OKHA: «BXOJ B CHUCTEMY», «HACTpOWKa II0JIb30BaTeNIEH», «CMEHa IapoJieit»).
Opranuzanus napoabHoi 3amuTel 00bekToB InTouch.

Hcxoanblie 1aHHbBIE /151 BHINOJHEHHUS J1a00paTOPHOIi padoThI

1. Kownuemnmusga 6e3omacaocty B InTouch.,
2. Oprasu3anus JOCTyna K cpe/IcTBaM oOecredeHus: 0e301acHOCTH.

IHopsinok BbINOIHEHNS J1a00pPaTOPHOI padoThI

1. O3HaKOMHTBCSI C OCHOBHBIMHU TEOPETHUECKUMH OJIOKEHUSMH.

2. Co3nmaTe OKHO, B KOTOpPOM OTEpATOp JOJDKEH BBECTH WMMsI M MMapoJib. BBoa uMeHH
orepaTopa OCyLIECTBUTh C MOMOIIbIO aKTUBAILMM UMEHHU B CIIMCKE WJIM HETIOCPEICTBEHHO Yepes MoJie
BBOJa. [locie CKppITHOrO BBOJA JIMYHOTO MAapoJisi Ha SKpaHe JIOJKHO MOSBUTHCS COOTBETCTBYIOLIEE
3HaYeHHUE YPOBHS JOCTYIA JUIsl JAHHOTO MOJIb30BaTersl.

3. Hanmucarb cueHapuif, Mo KOTOpOMY INpU HEBEPHOM 3aJaHUM Mapojsl aBTOMAaTUYECKU
YCTaHaBJIMBAETCS UM MOJIb30BaTeNst None ¢ ypoBHeM goctyma 0.

4. Opranu3oBaTh BBOJ UMEH OMEPATOPOB U3 UMEIOIIETOCS CIUCKA.

5. Brectn kHONKY «M3MEHUTH JIMYHBIN Mapojby, C MOMOIIBIO KOTOPOMl ONEpaTop MOKET
3aMEHUTDH CBOI mapoiib (0e3 M3MEHEHUs MMEHH I0JIb30BaTeNsl U YPOBHS JOCTYIA), a TAaKKe KHOMIKY
«KoHpurypupoBanue mnosiab3oBaTenei», KOTOpas MO3BOJISET MOJb30BATENSIM C BBICOKHUM YpPOBHEM
JOCTyTIa 3a/1aBaTh UMEHA, MMapOJId U YPOBHU JOCTYIA B CUCTEME.

6. IloaroToBUTHL OTYET.

JlabopaTopnasi padora Ne9

Tema «Penentsl 1 SQL-3ampock».

3ananue:

N 3nakoMcTBO ¢ mojcucreMoi ympasieHus: pernentamu InTouch. Opranmsanus goctyna K
porpaMMam yrpaBJIeHHs 6a3aMu JaHHBIX ¢ ToMoIb0 SQL-3ampocos.

HcxoaHble JaHHbIE /151 BHITIOJHEHUS JIAa00PATOPHOH PadoThl

1. Pabora ¢ mojcucTeMoii ynpaBJICHHS PELenTaMu.
2. Pab6ota c InTouch SQL Access.

Iopsiiok BBINMOJIHEHHSI JIA00OPATOPHOH PadoThI

1. O3HaKOMHUTBCSI ¢ OCHOBHBIMHM TEOPETHUYECKUMHU TOJIOKECHUSIMH.

2. C momorupio nporpammsel Recipe Manager BBectu nanubie B Tabaumbel Template Definition,
Unit Definition, Recipe Definition.

3. Coznats okHO B InTouch nmms 3arpy3ku uMeromuxcs perenToB, UX KOPPEKTUPOBKU U BBOJA
HOBBIX PEIEITOB.

4. Ucnonb3ys cucteMHblil uctouHuk naHHbix MS Windows ODBC 3agate cucremubsiiit DSN
g 6a3sl qanueix TEST.MDB..

5. 3anonaute Bind List 8 SQL Access Manager.

6. C TOMOIIBI0 KHOIKU «YCTAaHOBUTH CBSI3b» MOJKIIOYUTHECS K Tabmuie «Tadmumal» Gassl
nauablx TEST.MDB. Co3nath KHONKH Ul MPOCMOTpa 3amuceld B YyKa3aHHOW TaOmuIe M HX
KOPPEKTUPOBKH.

7. IlogroTOBUTH OTYET.

KpuTtepum oOmeHKH: MakcuMaibHOE KOJMYECTBO OAIOB, KOTOPOE MOXHO MOJYYHTH 3a
naboparopayto paboty 6 6. (ounas ¢opma oOyuenus), 4 6. (3aounas c¢opma oOydeHus), a
MUHUMaJbHOE 3HaueHne— 4 0. (ouHas ¢popma oOyuenus), 3 6. (3a0unas popma oOyueHus).

Texkymuii peiTHHTD

QOunas 3aouHas




JIa6. paboTa Bbann Jlab. paboTa bann
Nel 4-6 Nel 3-4
No2 4-6 No2 3-4
Ne3 4-6 Ne3 3-4
N4 4-6 N4 3-4
Ne5 4-6 Ne5 3-4
Ne6 4-6 Ne6 3-4
Ne7 4-6 Ne7 3-4
No8 4-6 Nog 3-4
Ne9 4-6 Ne9 3-4

HUTOI'O 36-60 NTOTI'O 36-60




MunucTepcTBO HayKu U Bhiciiero oopasosanus Poccuiickoit ®denepanuu
HwxHeKkaMCKH XUMHKO-TEXHOJIOTUIeCKH HHCTUTYT ((prinai)
(benepasbHOro TOCYAapCTBEHHOTO OIOPKETHOTO 00pa30BATEIBHOTO YUPEK ICHHS
BBICILIETO 00pa30BaHus
«Ka3zaHCckuii HalMOHAJIBHBIN MCCIIE0BATEIbCKAM TEXHOJIOTUYECKUI YHUBEPCUTET»

Daxynovmem Ungopmayuonnvlx mexnonouil
Kagpeopa Undpopmayuonnwvix cucmem u mexunonoeut

Hamnpasnenue noarorosku: 15.03.04 ABToMaTH3aIMs TEXHOJIOTUYECKUX TPOIIECCOB U MPOU3BOJICTB

[Tpoduns: ABTOMAaTH3AINS TEXHOIOTHYECKUX POIIECCOB U TPOU3BOJICTB (TI0 OTPACIISIM)

KoMiuiekT 3a1aHunii )i KOHTPOJILHOM padoTsl (pedepaToB)
110 JUCIHUIIJIMHE I/IHTGFDI/IDOBaHHBIe CUCTEMBI IPOCKTUPOBAHUA U VIIPABJICHUI

1. VYpogensb ynpasnenus nmpousBoactsoM MES.

2. VYpoBeHb MIaHUPOBaHUS pecypcoB npeanpustus ERP.

3. VYpogens Briciiero menemxkmenta (OLAP-cuctemsr).

4. [TpoMbInIUIEHHBIE KOHTPOJLIEPBI — 3TO MIPOCTO MITM HE OYCHB?
5. OCHOBHBIE S3BIKH ITPOTPAMMHPOBAHUST KOHTPOJUIEPOB M UX OCOOCHHOCTH.
6. Omneparmonnsie cuctembl KoHTpoJiepoB. OC OS9.

7. Omneparmonnsie cuctembl KOHTpoJiepoB. OC QNX.

8. OmneparnronHbie cucteMbl KoHTposiepoB. OC VXWorks.

9. OmnepanuonHbie cucTeMbl KoHTposiepoB. OC Linux.

10. Omnepanuonnsie cucteMbl KouTposiepo. OC Windows NT.
11. Omneparmonnsie cuctembl KoHTpoJuiepoB. OC POSIX.

12. IIpomsinutenHas gokaabHas ceth ControlNet.

13.  IlpomsinuieHHas JokansHas ceth Profibus.

14, [TpombiienHas JokanpHas ceTh P-Net.

15.  TIpomsinuieHHas JokainbHast ceth Foundation Fieldbus.

16.  IlpomsinuieHHas JokansHas ceth SWiftNet.

17.  TlpomsinuienHas gokainsHas cetb WorldFip.

18.  IIpowmsimuieHHas JoKanbHas ceTh Interbus.

19.  IIpowmsilieHHas IOKanbHas ceth Bitbus.

20.  TIpomsinuieHHas JokanbHas cets Modbus.

21.  IlpomsbrunenHas jokanbHas cetb CAN.

22. [Iporokon nepenaun nanasix HART.
23. Wurepdeiic nepenaun nanusix RS 485, 232.

24.  OcHOBHbBIE TEHICHLUHU PAa3BUTHs aBTOMATU3ALIUH.

25.  IIporokon MexmporpaMMHoro B3aumoseiictsus DDE.
26.  Hurepdeiic obmenus nporpamm OLE.

27.  Ilporoxon mexnporpaMMmHoro B3aumoseiictsus OPC.
28.  BszaumojeiicTBHE THIIA KKIHEHT-CEPBEPY.

29. Texnomorus COM / DCOM.



30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.

Apxurekrypa CORBA.

Apxutekrypa ActiveX.

S3bik 3ampocoB k pensinorHbiM CYB]] — SQL.
Ipoayxt Industrial SQL Server.

ITpoaykxt Microsoft SQL-cepsep.
PeszepBupoBanue B SCADA-cucremax.
SCADA u Internet.

Tennentuu pazsutuss SCADA-cuctem.
Pacnipenenennas cucrema ynpasinenus DeltaV.
Pacripenenennas cucrema ympasienus Centum CS.
SCADA-cucrema Trace Mode.
SCADA-cucrema Genesis32.

SCADA-cuctema WinCC.

SCADA-cucrema iFix.

Kpurepun ounenkmu: Ilpu oleHke pe3ynbTaTOB BBIMOJHEHUS KOHTPOJIBHONW pabOThl IO

JUCHUIIIMHE «HTEerpupOBaHHBIE CUCTEMbl NPOCKTUPOBAHMS W YHNPABICHUSA» MCHOJb3yeTCs
perTuHroBass cucreMa.CorjgacHO PpEWTHHIOBOM CHCTEME OIEHKAa pe3YNIbTATOB  BBITOJIHEHUS

KOHTPOJIbHOH paboThl hopmupyeT Tekymuil peituHr R™ .MakcumanabHOe 3HAYEHHE KOJIMYECTBO
6amoB paBHo 18, a MuanManbHOe — 8. Kpurepnu o1ieHKH npeicTaBlIeHb! B Ta0JI.

Kpurtepun onenku KosaunuecrBo 0asioB
KadectBo nokmnana (creneHp pacKphITHS CYIITHOCTH TEMBI pedepara) 3-6
Bragenue HaydHBIM U CIICIMATIBHBIM anapaToM 2-5
Hcnonp3oBanme 1eMOHCTPAITMOHHOTO MaTeprasa 1-2
YeTKOCTh BBIBOIOB 1-3
Colmroaenue TpedoBaHMiA K 0POPMIICHHIO 1-2
HUTOI'O 8-18




MunucTepcTBO HayKu U Bbiciiero oopasoanus Poccuiickoit denepannu
HwxHeKkaMCKH XUMHKO-TEXHOJIOTUIeCKH HHCTUTYT ((prinai)
(benepasbHOro TOCYAapCTBEHHOTO OIOPKETHOTO 00pa30BaTEIbHOTO YUPEIKICHUS
BBICILIETO 00pa30BaHus
«Ka3zaHCckuii HalMOHAJIBHBIN MCCIIE0BATEIbCKAM TEXHOJIOTUYECKUI YHUBEPCUTET»

DaxyromemUnpopmayuoHHblx mexHoI02Ull
Kagpeopallngpopmayuonnolx cucmem u mexnono2ui

Hamnpasnenue noarorosku: 15.03.04 ABToMaTu3aIms TEXHOJIOTUYECKUX IPOILIECCOB U TPOU3BOICTB
[Tpodwte: ABTOMATH3AINS TEXHOJOTHICCKIX POIIECCOB M MTPOU3BOJICTB (II0 OTPACIISIM)

KoMIiekT TecTOBBIX 3aJaHU
no guciuiuinae «MHTEerpupoBaHHBIE CUCTEMBI IPOEKTUPOBAHUS U YIIPABJICHUI»

Bapuant Nel

Yactb |. 3aganns ¢ BLIOOPOM HECKO0JILKHUX BEPHLIX OTBETOB
U3 npednosicennvix 6apuanmos omeemos 8bloepume HeCKOAbKO 6ePHUbIX.

1.1 B aBTOMaTH3HPOBAHHOIi CHCTeMe YIPABJIEHNUs YeJIOBEK BbINMOJIHSET CJeAYIIme
OCHOBHbIE QYHKIIUK:

1.  aHaNM3 TEKYIIEro COCTOSHHS MPOU3BOJICTBEHHOTO MPOIECCa;

2.  mepenadya, mpeoOpa3oBaHue U 00pabOTKa HHGOPMAIIHH;

3. peryimpoBKa IapaMeTpoB IMPOU3BOACTBEHHOTO IPOIIECCa;

4,  00paboTKa HEMITATHBIX, ABAPUIHBIX CUTYaIIH;

5. BbIpabOTKa M peanu3anus yIpaBISIONIMX BO3ACUCTBHI HA TEXHOJIOTHUYECKHIA OOBEKT
yIIPaBIICHHUSL.

1.2 VYposens BBoaa-BbiBoaa (1/0), Bkiouaer B ceds:
JaTYHKH,
MIPOMBIIIICHHBIE KOHTPOJLJICPBL;
MEPCOHATILHBIE KOMITBIOTEPHI;
WCTIOJTHUTEIBHBIC MEXaHU3MBI;
CepBEpHI.
.3 ObecneyeHue cucTeM aBTOMATH3MPOBAHHOI0 NPOEKTHPOBAHUS COCTOUT M3:
MaTeMaTH4eCKOro;
JTUHTBUCTUYECKOTO;
TEXHUYECKOTO;
OpPraHU3aI[MOHHOTO;

5. MH(OPMAIMOHHOTO.

1.4 VYxkaxurte OTINYMTE]bHbIE 0COOEHHOCTH NMPHUMEHEHHsI KOHTPOJJIepOB Ha 0a3e
nepcoHajbHoro komnsrtepa (PC based control) B mpombiiuieHHOCTH:

1. 1§Opu HECKONbKUX BXOJAaX U BBIXOAAaX OOBEKTa HAAO MPOU3BOJUTH OOMIBINONH 00BEM
BBIYHCIICHUH 3a JOCTATOYHO Majblii MHTEPBAJ BPEMEHH M HET HEOOXOJIUMOCTH B HCIIOIH30BAHUU
KECTKOTO MaJIOTO BPEMEHU IHKJIa KOHTPOJIIEPa;
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2.  cucremHas (IPOMBIIIJICHHAsI) CETh, COSUHSIONAs "KOHTPOJUIEPHI U paboyre CTaHIIUU
MEXIy CO00ii;

3.  peanusyroTcs (YHKIMM YIPaBICHUS OTIACIbHBIMU arperaraMd (MHOTOCBS3HOTO
peryiupoBaHusi, ONTUMHU3ALUU U T.J.), AUCIETYEPCKOTO YIIPaBJICHUS Y4acTKaMH IPOU3BOJICTBA,
ydeTa M IJIaHUPOBAHUS [TPOU3BO/ICTBA B 1IEJIOM;

4. cpencTtBa aBTOMAaTU3allMM pabOTalOT B OKpYXKarolled cpele, HE CIHUIIKOM
OTJIMYAIOIIEHCS OT YCIOBUIN pabOThl OOBIYHBIX IEPCOHATBHBIX KOMITBIOTEPOB;

5.  peanu3zyeMble KOHTPOJUIEpOM (PyHKIIHMH Iierecoo0pa3Hee B CUITy UX HECTAaHAAPTHOCTH
IPOrpaMMHPOBATH HE HA OJHOM M3 CHEIUAIBHBIX TEXHOJOTHUECKUX S3BIKOB, @ Ha OOBIYHOM SI3BIKE
pOrpaMMHUpPOBaHUsI BBICOKOTO ypoBHs Tuna C++, Pascal.

1.5 B pacnpeneneHHbIX MajioMacmITaGHbIX cucremax ymnpasiaenusi (DCS, Smoller
Scale) BeinosHsAIOTCS caenyonme GyHKINU:

1.  KOHTpOJIb U yHpaBIIEHUE;

2. ONTHUMU3ALIN,

3. nmucmeryepu3aius;

4.  NIaHUPOBAHUE;

5.  cnenualibHble GYHKUIUU.

1.6 VYkaxuTe OCHOBHbIE HANPABJEHHS Pa3BUTHSA MPOrPAMMHBLIX H TeXHHYECKHX
CpeacTB:

1. MexayHaponHas THUNU3alMsS W CTaHAAPTH3ALUS OTHAEIbHBIX MPOTPAMMHBIX H
TEXHUYECKUX CpEACTB, IMOBBIIAIONIAS WX KAayeCTBEHHbIH YpPOBEHb U  oOjeryaromias
B3aUMO/IEHCTBUE CPEACTB Pa3HbIX GUPM;

2.  jaucneryepu3alys U IUIAaHUPOBAHMUE;

3. OTKPBITOCTh IPOTPAMMHBIX M TE€XHHYECKUX CPEACTB pa3HbIX (UPM JIpyr K Ipyry,
yHUGDUIHPYIOIIas X HHTEP(EHCHI;

4.  MOIYNbHOCTb IOCTPOEHUS OTAEIBHBIX CPEICTB, MMO3BOJIAIOLIAS TPOU3BOAUTE COOPKY
KOHKPETHBIX CpEICTB C HHAMBUAYAJbHBIMH CBOMCTBAaMH U3 Habopa THUIOBBIX (3a4acTyro
CTaHJAPTU3UPOBAHHBIX) MOAYIIEH;

5. MHTerpamus OTHEJbHBIX IpPUOOPOB, CPEACTB M KOMIUIEKCOB aBTOMAaTHU3aLUU
OTJEJIbHBIX PON3BOACTBEHHBIX OOBEKTOB B €AMHYIO CUCTEMY YIPABJIEHUS IIPOU3BOJICTBOM.

1.7 CBoOIiCTBO OTKPBITOCTH COCTOUT B TOM, YTO NAKeT NPHUKJIAJHBIX IPOrPaMM:

1. noanepxuBaeT COOCTBEHHbIE CpPEIACTBA JUIsl IPOrpaMMMPOBAHUS KOHTpOJLIEpa,
CpeACTBa BU3YyallM3alluy CTaHIUI onlepaTopa U MPOTOKOJIbI B3aUMOJIEHCTBUSL CUCTEMBI YIIPaBIICHUS
C KOHTPOJLJIIEPOM;

2.  TOJJIEep)KUBACT COBOKYIIHOCTb HHTEeppErcoB M  JpailBEpoB, IMO3BOJIAIOLIUX
UCIOJb30BATh MAKET JUI IIHUPOKOT0 KJ1acca MUKPOIPOLIECCOPHBIX KOHTPOJUIEPOB, CUCTEM M CeTel
nepeaayy JaHHbIX;

3. COIEPXHUT CHEelMalbHO pPa3pabOTaHHOE MpPOrpaMMHOE OOecreyeHue, KOTopoe He
MOJKET OBITh IPUMEHEHO B MUKPOIIPOLIECCOPHBIX CUCTEMAX APYruX GUpM;

4.  COHmEpXKHUT CpeACcTBa pa3padOTKM HOBBIX HHTEepQercoB U  JapaiiBepoB Ui
MUKPOIPOIIECCOPHBIX MPUOOPOB U CETEH;

5. TMO3BOJISIET paclIUpATh (PYHKIMOHAJIbHBIE BO3MOYKHOCTH CHUCTEM B COOTBETCTBUHU C
3aJJaHUSMU Ha KOHKPETHBIE IPOEKTHI - TyTEM MOAKIIOUEHUS IPOrpaMM MOJIb30BaTENs.

1.8 VYkaxure, npeumymecTBa ucnoab3oBanuss SCADA-nporpaMM 1o cpaBHEeHHIO €
HEMOCPEACTBEHHBIM NPOrPAMMHPOBAHHEM ONEPATOPCKUX CTAHLIMIA:

1 3HAYUTEIBHO COKPAIAIOTCS 3aTpaThl TPyJa U BPEMEHHU Ha pa3paboTKy ONEpaTOPCKUX
CTaHIIMI;

2 MIPaKTUYECKH UCKJII0YaeTCs HE00X0IUMOCTh B IIPUBJICYEHUH
BBICOKOKBATU(UITUPOBAHHBIX TPOrPAMMHCTOB JJIs1 Pa3pabOTKU ONEPATOPCKUX CTAHLUHN, IS ITOTO
JOCTaTOYHO KBaJH(PUKALMU CIEHaTUCTa 10 aBTOMATH3alMU TMPOU3BOJACTBA U INPOrPAMMUCTA
cpeaHel KBanupukanuy;

3 MOJJIEPKUBAETCS HA BBICOKOM YPOBHE KaueCTBO CO3JAHHBIX IPOIPaMM;



4 CYILECTBEHHO MOBBIIIAETCS YA00CTBO pabOTHI OnepaTopa MPOU3BOJICTBA;
) HET HU KaKuX npeumyniects B ucrnonb3oBanun SCADA-iporpamm.
1.9 TIlepeunciute OCHOBHBbIe (PYHKIIHM ABTOMATH3UPOBAHHOW CHCTEMbI YIIPaBJIeHHS
TexHosiornyeckumu npoueccamu (ACYTII):
OpraHu3aI[MOHHAs;
METOIMYECKAs;
yIpasJsiouias;
nH(pOpMAIMOHHAS;
BCIIOMOTATEJIbHAS.
B cocTaB BBIXOAHBIX JAHHBIX CUTHAJTU3AIUH U COOOIIEHN A BXOTUT:
MpeayIpeUTeNIbHAS CUTHATN3AIINS;
MpeiaBapuitHas CUTHATH3AITHS;
MIpeIIoIaraeMble 3HAYCHHS TEXHOJIOTMIECKOTO TTapaMeTpa;
CO00I1IeHNs OTlepaTopy Mpolecca;
CUCTEMHbIE COOOIIEHUSI.

grwdpRPPRPORMODOE
H
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Yacrts |l. 3aganusa ¢ BLIOOPOM 0IHOT0 BEPHOI'0 OTBETA
U3 npeonosicennvix 8apuanmos omeemos avloepume moabKo 0OUH GEPHbIU OMBEM.

2.1 HHTerpupoBaHHbIe CHCTeMBbI poekTHPOBaHus u ynpapienust (MCIInY) — 3rto0:

1. mporpamMMHO-ammapaTHBIM KOMIUIEKC, TPEIHA3HAYCHHBIA [UII TPOCKTUPOBAHMS
ABTOMAaTHU3UPOBAHHONW CHUCTEMBI YIPABJICHHUS TEXHOJOTHYECKHUM IPOIIECCOM M PEATU3YIONIUN B
pa3zpaboTaHHONW AaBTOMATHU3WPOBAHHON CHUCTEME YIPABIECHUS TEXHOJOTHYECKHUM MPOLIECCOM
(GYHKIMH YyIpaBJIEHUSI BEPXHETO YPOBHS;

2.  4YeloBEKO-MalllMHHAs CHCTEMa YIpaBiIeHHs, 0OecreunBaroias aBTOMaTU3UuPOBAHHBIN
coop wu oOpaboTrky wuHbOpMANUM, HEOOXOAMMOW  UII  ONTHMH3ALUWA  yIPaBICHUS
TEXHOJIOTHYECKUMH 00bEKTaMHU YIIPABJICHUS B COOTBETCTBUU C IPUHATHIM KPUTEPHEM;

3.  OpraHu3alMOHHO-TEXHUYECKHH  KOMIUJIEKC,  OOECleyuBalOUMi  OpraHu3aluio
yIpaBieHUs MPOMBIIUICHHBIM  TMpeanpuatueM Ha  0a3e  HCIOJIb30BaHHUS ~ SKOHOMHKO-
MaTeMaTH4YeCKuX MeToJ0B W OBM, BriIOYaronuidi B OTrpaHMYCHHOW CTENEHW BBIPAOOTKY H
MIPUHATHE YCTAaHOBJICHHBIX YEJIOBEKOM PELICHHIA;

4.  KOMIUIEKC MaTeMaTHYeCKUX M TEXHHUYECKUX CpPEICTB, IMpeJHa3HAYECHHBIX JUIf
aBTOMATHU3AIMH ITPOLIECCOB MPOCKTUPOBAHUS C YUaCTUEM YEJIOBEKa.

2.2 YpoBeHb HeNOCPeACTBEHHOI0 YIIpaBJeHHs peaau3yercs Ha 0a3se:

1. JATYNKOB;

2.  TPOMBIILJIEHHBIX KOHTPOJIIEPOB;

3. CcepBepoB;

4, SCADA-cucrewm;

5.  MepcoHaJIbHBIX KOMIIBIOTEPOB.

2.3 CoBOKYNHOCTH B3aMMO/IEHCTBYIOIIMX U 00beJHHEHHBIX B 0/HO 1IeJI0€ YCTPOIiCTB
NOJIyYeHUsI, BBOJAa, TMOATOTOBKH, O0Opa0OTKH, XpaHEeHUsl, PerucTpanuH, BbIBO/IA,
0TOOpaKeHHUsl, MCNOJIb30BAHUA, U Nepenayd MHGOPMAIMM, a TAKKe CPeICTB peau3alnuu
YIPABJIAAIOIIUX BO3ACHCTBUN HA3bIBACTCH:

MaTeMaTH4YeCKUM 00eCIIeUeHHEM;
TEXHUYECKUM 00ecreueHueM;
OpraHU3aIMOHHBIM 00ECTICYCHHEM;
METOIUYECKUM 00OeCTieueHHuEeM;
MH(POPMAIMOHHBIM 00ECTIEYCHUEM.

2. 4 K kakomMy kjaccy MUKPONPOLECCOPHBIX KOMILJIEKCOB OTHOCHTCSI KOHTPOJLIEP,
ecM o0miee 4YHMCI0 BXOJAOB/BBIXOJ0B TAKOI0 KOHTpPOJJIepa OOBIYHO He TMPEBOCXOIMT
JAeCATKOB, a2 BbINOJHAEMbIMH (P)YHKIUSIMHU SABJAIOTCH JU00 JOCTATOYHO CJI0KHAsA 00padoTka
U3MEPUTEJbHOH HHPOPMALMH C PACYETOM HECKOJbKHX YHNPABJISIOIMX KOMaHA, Ju0O0
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pacyeTbl MO CHEeUHATU3HPOBAHHBIM (opmyjaM, apryMeHTAaMH KOTOPBIX SIBJISIOTCS
u3MepsieMble BeJTUYHHBI:

1.  cereBble KomIuieKchl KoHTposuiepoB (PLC, Network);

2.  nokanbHbie KoHTpOJUIepsl (PLC);

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

4.  nonHOoMacmiTabHbIC pactpezeacHubie cucteMbl yrpasienus (DCS, Full Scale);

5. pacnpenenennbie ManioMacintabHbie cuctembl yrnpasienus (DCS, Smoller scale).

2.5 K kakomy kjaccy MHKPONPOILECCOPHBIX KOMILIEKCOB OTHOCHTCS CHCTeMAa, eCJIn
OTJIMYMTEIbHASI 0COOEHHOCTh KOTOPOii 3aK/II0YAeTCsi: B HECKOJIbKO 00JIbIIeM Pa3HOOOpa3uu
MOAU(PHUKANUN KOHTPOJLIEPOB, Pa3BUTONl MHOIOYPOBHEBOH CeTeBOl CTPYKTypoOil, B
"OosiblIel  MOIIHOCTHM LEHTPAJBHBIX MPOLECCOPOB  KOHTPO/LIEPOB, B  IIMPOKOM
HCNOJIb30BAHUM OTAEJIbHBIX KOHCTPYKTHBOB Y/AAaJeHHBIX 0JIOKOB BBO/Aa/BbIBOa, B 0oJiee
Pa3BUTOll W THOKOH CBfI3M C TMOJEBBIMH MNPUOOPAMH M C KOPHOPATHBHOWH CeTHIO
NpeAnpUsITHS:

1.  cereBble KomIuiekchl kKoHTposuiepoB (PLC, Network);

2. nokanbHbie KOHTpOJUIepsl (PLC);

3. KoHTpoJuiepsl Ha 0a3e nmepcoHa bHBIX KommboTepos (PC based control);

4.  monHOMacmITabHbIe pactpeseacHubie cucteMsl yrpasienus (DCS, Full Scale);

5. pacnpeneneHnbie ManoMacintabHbie cuctembl ynpasnenus (DCS, Smoller scale).

2.6 UYto sBAsieTCS OCHOBOW KOMNBIOTEPHOIO pellleHHs] 3aJay YNpaBJieHUs Ha
BepXHEM YPOBHE yNpaBJIeHHsI MPOU3BOJACTBOM:

1.  uHpopManMOHHAS CETh;

2.  TPOMBIIUICHHAs (CUCTEMHas) CETh,

3. MOJ€eBas CETh;

4.  KOHTpOJUIED;

5. JaT4YMKU ¥ UCTIOJTHUTEIbHBIC MEXaHU3MBI.

2.7 Tlox craHAapTHBIM  MEXaHHM3MOM JIOCTYNa TPWJIOKEHHH K JaHHBIM
TEXHOJIOTHYECKOro Mmpouecca, MOJy4YaeMbIM OT  TEXHOJOTHYeCKHX KOHTPOJLIepOB,
OCHOBAHHOI'0 HAa TEXHOJOIHH B3auMojeicTBus Mexay npuiaoxkeHusmu COM/DCOM B
PaMKax apXuTeKTYPbI «KJIHEHT-cepBep», MOHUMAeTCs:

1.  unrepdeiic OLE;

2. npoTtokos DDE;

3.  apxutekTypa ActiveX;

4.  Texnonorus COM / DCOM;

5. wunaTepdeiic OPC.

2.8 Takue cBoiictBa SCADA- mnporpamm, kak: Hajauuve Ppycu(UIUPOBAHHOM
BepPCUM; MeCTO, CPOKHU M YCJIOBHUS 00yueHusl nojb3oBaresieil padore co SCADA-nporpammoi,
OTHOCHATCH K:

1.  crpykrypHbiM ocobeHHOCTIM SCADA-nporpamm;

2.  cromMocTHBIM Xapaktepuctukam SCADA- nporpamm;

3. JIaHHBIM O pacHpocTpaHeHuu U conpoBoxaeHMH SCADA-nporpaMmsl;

4.  ¢ynkumoHanbHbIM Xapaktepuctukam SCADA- nporpamm;

5. xapakrepuctukam otkpsitoctd SCADA- nporpamm.

2.9 Jluna, HemocpeICTBEHHO YYacTBYKWIIMe B NPHHATHH pelleHWH Mo mpoiueccy
yHpaBJieHUs] M B BbINOJHEHNU (PYHKIHUHA CHCTEMbI, OTHOCATCH K:

1.  omepaTMBHOMY NEpCOHaIY;

2.  pEMOHTHOMY IEPCOHAIY;

3. 3KCIUTYyTallMOHHOMY IepCOHaTy.

2.10 Kakue OKHA mpeJHa3HA4YeHbI VIS KOHTPOJIS 3a padoToii Bcero Mpou3BOACTBA B
1eJIOM U /UISl OJIy4YeHHUs 10CTyna K 0oJiee NOAPOOHBIM OKHAM:

1.  oxwna obGmero 0630pa;

2.  OKHa HaCTPOMKH;



3.  rpaduueckue okHa (MHEMOCXEMBI);
4, OKHA COOOIIEHUI U CUTHAIN3aIIHIL;
5.  OKHA pPEerucTpaluu MoJib30BaTelei.

Yacte |11. 3aganus Ha ¢cB000IHOE KOHCTPYHPOBAHNE OTBETOB

3.1 Mecro I/IHTerHPOBaHHOﬁ CHCTEMBI IIPOCKTUPOBAHUSA U YIIPpABJICHUA B CUCTEME
ABTOMATH3UPOBAHHOI'O NIPCANIPUATHAA — ...

3.2 YposeHnb BBoaa-BbiBoja (1/0), BKiII0O4aeT B cedst — ...
3.3 O0o0menHass CTPYKTypa o0ecneyeHHsl CHCTeMbl aBTOMATH3HPOBAHHOIO
NMPOEKTHPOBAHNS BKJIIOYAeT B cedvl ...

3.4 Tlox KJaccoM MHKPONPOUECCOPHBIX KOMIUIEKCOB — CeTEeBOl KOMILIEKC
koHTposLiepoB (PLC, Network) monumaeres cienyroiiee. ..
3.5 TIlox kJgaccoM MHKPONPOLECCOPHBIX KOMILUIEKCOB — MOJHOMACIITAOHBIE

pacnpeeieHnbie cucrembl ynpaiaenusi (DCS, Full Scale) nonumaercsi ciienyionnee...

3.6 VYkaxkuTe OCHOBHbIE€ HANPABJIEHHS PA3BUTHS MPOrPAMMHBIX M TeXHHYECKHX
CPeICTB ...

3.7 3akpbITble CHCTEMBbI pacnpeejeHHBIX CHCTEM YNPAaBJIeHUS] XapaKTepPU3YHOTCH
TeM, YTO ...

3.8 Kakue ocHOBHble (GYHKIHMH ONEPATOPCKUX CTAHIMII peajbHOr0 BpPeMEHH
ooecneunBarT SCADA-nporpamMmsi: ...

3.9 Meroanueckoe ¥ OpPraHu3alMOHHOE oOecrevyeHHe ABTOMATH3HMPOBAHHOI
CHCTeMbI YNIPaBJIEHUS] TEXHOJIOTHYECKMM MPOIecCOM BKJIKYaeT B ceds ...

3.10 Ilepeuncaure CTPYKTYpHble eIUHUIBI HHPOPMAIUM, ONPeaesIolue
B3aNMO/IeliCTBHE TEXHOJIOra—0INepaTopa ¢ CUCTEMOIA: ...

Yactp V. 3aganusa Ha ynopsiiourBanye 0TBETOB

Hatioume coomeemcmesue mexcoy cmonoyamu. Omeem 3anuwiume no pesyibmamam
U3MEHEeHHOL HyMepayuu 8mopo20 cmoadoya no OMHOUEHUIO K NePEOMY.

4,1 Haiagure cOOTBETCTBHE:

NCIInY; 1. KoOMIUIEKC MaTeMaTHYECKMX W TEXHHYECKUX

CpCACTB, NPCAHAZHAYCHHBIX I aBTOMAaTHU3allUuH
IMpouecccoB IMPOCKTUPOBAHUA C y4qaCTueM

YeNoBEeKa;
CAIIP; 2.  MPOTpaMMHO-aIapaTHBIA KOMILJIEKC,
npeIHa3HaYeHHBIN TUIs MIPOEKTUPOBAHUS

aBTOMAaTU3UPOBAHHOM  CHCTEMBI  YIPABJICHUS
TEXHOJIOTMYECKUM IIPOLIECCOM U PEAIU3YIOIIUI B
pa3paboTaHHOM aBTOMAaTHU3MPOBAHHON cHCTEME
YIOPABICHUS  TEXHOJIOTMYECKHM  IIPOLIECCOM
(YHKIIUM YIpaBJICHUS BEPXHETO YPOBHS,
ACVYTIL 3.  UeloOBEKO-MalIMHHAs  CUCTeMa  YIpaBJICHU,
obecrieunBaromias aBTOMaTHU3UPOBAHHBIM cOOp U
00paboTky wuHMOpMaKMKH, HEOOXOIUMOW s
ONTUMM3ALMK YIPABICHUS TEXHOJIOTMYECKUMU
00BEKTaMH yIpaBJIEHUS B COOTBETCTBHU C
HPUHSTBHIM KPUTEPUEM;
4.  opraHu3alMOHHO-TEXHUYECKUH KOMILJIEKC,
oOecrieynBarOIMi  OpPraHU3alMi0  YIpaBJICHUS



4.2 Haigure

COOTBETCTBHE

MEXKITY

OPOMBIIIICHHBIM  NpeInpusTHeM Ha  0ase
UCIIOJIb30BAHNUS 9KOHOMHUKO-MAaTEMATHYECKUX
MeTo10B 1 DBM, BKIO4arOmui B OrpaHUYEHHON
CTETIEHHU BBIPAOOTKY U MPHUHITHE YCTAaHOBJICHHBIX
YEJI0BEKOM PEIICHMI.

Ha3BaHHEM YPOBHSl  pacrnpeaeJeHHOi

aBTOMaTI/I3I/IpOBaHHOI7[ CUCTEMBI YIIPABJIICHUA M €0 TCXHUYECCKUMU CpEIACTBAMHM HAa JAaHHOM

YPOBHE:
YpoBeHb
yIpaBIICHHUS;

YpoBeHb coopa

HerocpeacTBeHHoro 1.

JaHHBIX

JMCTIETYEPCKOTO YIIPaBJICHMUS;

YPOBEHb yIIpaBJICHUS MPOU3BOJACTBOM. 3.

4.3 HaiiauTe COOTBETCTBHE MeEXKIy Ha3BaHHEM

KOMIIICEKCOB 1 HAa3BAHUEM KOHTpOJLJIEpa:

IBM PC, SCADA-cucreMsl;
A 2. JaT4uKH,

MEXaHU3MBIL,
MIPOMBIIIITICHHBIC KOHTPOJIIEPHI;

HUCIIOJIHUTCIIbHBIC

4.  Cepsepsbl.
KJIACCA MHKPOIPOLECCOPHBIX

Jlokanbubiit kouTpoutep (PLC); KOHTposutep  cepum  TSX
Nano;
CereBble KOMIUICKCHI KOHTpOJuiIepoB 2. KoHTpourep cepun Centum CS
(PLC, Network); 3000;
[MonHomacmiTaOHBle — pacrpenelieHHble 3.  KOHTpoJuiep cepuu TSX Premium;
cucremsl  ynpasiaenus (DCS, Full
Scale);

4.4 Haiinute COOTBETCTBHE MEKIY Ha3BaHUEM

KOMILIEKCOB M Ha3BaHHEM KOHTpoJLIepa:
KonTtpomnep Ha 6aze PC;

CeteBble
(PLC, Network);
Pacnpenenennsie

cuctembl ympasienus (DCS,

Scale);

4.5 Haiagure cOOTBETCTBHE:
Texanueckoe
o0OecIeyeHue;

WNudopmanronsoe
o0OecIeyeHue;

OpranuzannoHHoe
o0OecIeyeHue;

KOMIIJICKCBI

KOHTPOJIJIEPOB 2.

MajioMacitabuele 3.
Smoller

4.  xoHtpoiep cepun TSX Quantum.
KJIacca MHKPOINPOLECCOPHBIX

1. kontposurep cepuu Advantech;
KoHTpoJutep cepun DeltaV;

KoHTpoJutep cepun TSX Micro;

4.  xoHtpoJuiep cepun TSX Quantum.

COBOKYITHOCTh IPOTpaMM, HEOOXOIUMBIX IS
peanuzauuu  pynkuuu  ACYTII, 3aganHoro
(GYHKIMOHUPOBAHHS KOMIUIEKCA TEXHHUYECKUX
cpeacte (KTC) m mpenmonaraemMoro pa3BUTHS
CHCTEMBI;

uHpOpMalKs, XapaKTepU3yIOllas  COCTOSTHHE
TE€XHOJIOTUYECKOTO npolecca, cucreMa
KJaccu(UKaIK U KOJMPOBaHUS
TEXHOJIOTHYECKOH  MH(pOpMalM{,  MacCHUBOB

JAHHBIX W JIOKYMEHTOB, HEOOXOAWMBIX IS
BbInosHeHus Beex pynkumii ACYTII;

COBOKYITHOCTb B3aUMO/ICUCTBYIOIINX u
OOBEMHEHHBIX B OJHO II€J0€ YCTPOWCTB
MOJIy4YeHUs, BBOJA, TOJrOTOBKH, OO0pabOTKH,

XpaHCHUs, pEerucTpaluu, BbIBO/JA, 0T06pa)KCHI/I}I,
HCIIOJIb30BaHUA, W IICpcaAavun I/IH(I)OpMaI_II/II/I, a



4.6 HaiiguTe COOTBETCTBHE MEXKIY

xapaRTepnchcaMH:
Fast Ethernet;

FDDI;

ATM;

47 Haiagnure COOTBETCTBHE:
OPC;

DDE;

OLE;

4.8 Haiaure cOOTBETCTBHE:
XapaKkTepUCTHKU
OTKPBITOCTH SCADA-
Iporpamm;

OyHKIIMOHAJIBHbIE
xapakrepuctuku SCADA-
IpOrpaMmM;

CrpykrypHbIE
0COOEHHOCTH SCADA-

Iporpamm;

1.

TaK)K€ CpPEICTB pealM3allud  YIPABISIOLIUX
BO3CHCTBU;

COBOKYIHOCTh  MpPaBWI W MPEINHUCAHUMH,
YCTaHaBJIUBAIOIIMX CTPYKTYpY ACVYTII,
GyHKIMM ¥ B3aMMOJICHCTBUE  I€pCOHAaa,
o6cnyxuBatomero ACYTIL.

Ha3BaHMeM THIIA MarucTpaju H ee

LIMHHAs TOIIOJIOTHS, CIy4alHbIM METOJ JOCTYIa,
CKOPOCTh Iiepenaun AaHHbIX - 100 M6ox;
LIIMHHAS TOIOJIOTHS, CIy4YalHbId METOJ TOCTYyIa,
JUIMHA OT HECKOJBKMX KM JO JeCsTKa KM B
3aBUCUMOCTU OT (DU3MUECKON cpelpl nepenadu
uH(pOpMallMK, CKOPOCTh Nepenauyd JaHHbIX 10
Moboz;

TOIOJIOTHSL - JABOMHOE KOJBLO, METOJ JOCTymla
Iepefauyd  JaHHBIX - BPEMEHHOW  Mapkep,
CKOPOCTh Iepeaaun AaHHbIX - 100 M6o;
LIMHHAs TOIOJIOTHS, METOJ JOCTyIa Iepeaadu
JIAHHBIX - "TOYKa K TOYKe", CKOPOCTh Meperayu
maHHbBIX -155 Moo,

CTaHJAPTHBIA  WHTeppEehC  B3aUMOJEHCTBHS
OporpaMM B TIPOMBIIIJICHHBIX  CHCTEMax
aBTOMAaTH3allNH;

CTaHJApTHHINA UHTEpGEHC 0OIIEHUS TPOTPaMM;

CTaHJIAPTHBIA MEXITPOrPaMMHBIN POTOKOJT,
KOMITOHEHTHasl 00BEKTHAs! TEXHOJIOTUSL.

HOJIJICPIKUBAEMBbIC uHTEpPEHChl
MEXIPOTPAMMHOIO  B3aMMOJICHCTBHS, B TOM
yuciie: oOMeHa JaHHBIMH C TMPUIOKCHHIMH -
DDE; ¢ ©Oasamu gampeix - SQL/ODBC;
00beKTHBIC cpeacTBa B3aumoaeicTeuss OLE, Ac-
tiveX; MOJIJICPIKKA YHHUBEPCAILHOTO
npombiieHHOro uHTepdeiica OPC;

CTPYKTYpPHOE CTPOCHHE IaKeTa: MOMIYJIbHOCTB;
peanu3aiys CTPYKTYphl KIMCHT-CEpBEp; HAINYHE
BapHaHTOB SCADA - IIPOrPaMMBI,
paziaryarnmxcs nHHOPMAIMOHHONW MOIITHOCTHIO;
CpeacTBa O0TOOpaXKEHUSI: MHOT00Opa3ue
JUHAMUYECKUX M3MEHCHHHM JIIOOBIX DJIECMEHTOB
MHEMOCXEM, HCIIOJIb30BaHHE 3JIEMEHTOB
MYIbTUTUTHKAIIH, MHOTOOKOHHBIN DKpaH;
HAIINYHE OnoIMoTEK «MacTep-oObEKTOBY
(Wizard; xapakTepuCTHKH TPEHJOB pEabHOTO
BpEMEHU (omepaTHBHBIX) u apXUBHBIX
(ucTopuueckux);  MOAJEPKKA  CIEeIHATbHBIX
KIaBUII ~ omepatopa  (ropsuue  KIABHUIIH,
CEHCOpHBIE 30HBI, BO3MOKHOCTH



4.9 Haiinure COOTBETCTBHE:
OnepatuBHbBIN HEpCOHAT;

OO0cCyXKUBaOIIHI

MEPCOHAT;

PemoHTHBII nTEpcoHAT;

4.10 Haiiaure cOOTBETCTBHE:
TAL;

PAHH;
FC;

NS

5

(YHKIIMOHATBHBIX KJIaBHATYD);

MUHHMAaJIbHBIE U PEKOMEHIyeMble TpeOOBaHUS K
TEXHUYECKUM  XapaKTEPUCTUKAM KOMIIBIOTEPA
JUIsL peayIM3alliy OIepaTOPCKUX; LIMKIbI BBOJA-
BBIBOJIA JJAHHBIX; IIUKIIBI OOHOBJICHHS JAHHBIX Ha
JKpaHax CTAHILIMH.

auna, 00ecrneynBaroie MOHTaX 000pYAOBaHUS
COIIACHO Pa3pabOTaHHOMY 3apaHee IIPOEKTY;
JUIa, HENOCPEJICTBEHHO HE Y4YacTBYIOIIMNA B
(GyHKIIMOHUPOBAHUU CUCTEMBI, OJIHAaKO
CHIOCOOHBIN  BBINIOJHUTH PEMOHT OTKa3aBLINX
TEXHUYECKUX CPEJICTB;

JUIla,  HEMOCPEACTBEHHO  y4yacTBYIOIIUE B
NPUHIATUM PELIEHUH 10 MPOLECCy YHpaBJIeHUs U
B BBITIOJTHEHUH (PYHKIUN CUCTEMBI;

nauna, oOecreynBarolie HOPMaJbHbBIE YCIOBHS
(GYHKIIMOHUPOBAHUSI CUCTEMBI B COOTBETCTBHH C
UHCTPYKIHUSMHU.

WH/IMKAITUS COCTOSIHHS HAacoCa;
peryarupoBaHKE PACXOa;

npenynpeauTeNbHas CUTHAIM3AlMS  HIDKHErO
YPOBHS IO TEMIIEPAType;

npelaBapHiiHasl CUTHAU3alUsl BEPXHETO YpOBHS
0 JTaBJICHUIO.

WHIAMKAIUS COCTOSIHUS 3a/IBHKKH

Yactb V. 3aganns Ha 100aBJeHNe CJI0BA B TOTOBbIIl 0TBET

Yxaorcume na aucme omeenioes, Kakoe Clo60 nponyuierHo.

5.1 - KOMILIEKC TeXHHYECKHX, MPOrPaAMMHBIX U
APYrUX CpPeICTB, IMpeJHA3HAYEHHbIH [Jisi ABTOMATH3AUMHU PA3JIUYHBIX MPOILECCOB H
paboTaoumuii Nojx ynpaBJjieHueM YeJI0BeKa.

5.2 IlpumeHeHHe rOTOBBIX Pa3padoTOK M IOTOBBIX MPOrPAMMHBIX M TeXHHYECKHX
NPOAYKTOB CTOPOHHMX ()MPM, KaK 4YacTeil CBOMX pa3padaTbiBaeMbIX CpPeICTB H CHCTEM
Ha3bIBaeTcs .

5.3 YcrpoiicTBo s Npeodpa3oBaHMs, NOCTYNAIOMIEr0 HH(POPMALMOHHOIO0 CUTHAJIA
B TO WJIH MHOE (pH3NYeCKoe BO3/IeliCTBHE HAa3bIBaeTCH

5.4 CoBOKYNHOCTH B3aUMO/IECTBYIOIINX U 00beANHEHHBIX B O/HO 11eJ10e YCTPOICTB
NOJIy4eHHs1, BBOAA, IOATOTOBKH, O0O0pa0OTKHM, XpaHeHHsl, PperucTpanuu, BbIBOJA,
0TO0paKeHHUsl, UCNOJIb30BAHNSA, U TepeJayd MH(OPMAIMH, a TaK:Ke CPEeICTB peaju3alnuu
yIPaBJIAIOIIUX BO3AeHCTBHI Ha3bIBaeTCH

5.5 IlporpaMmmHoe o0ecneyeHHe, ynpaBJsiiollee aAucHeTYepu3amuei  3aaady,
pacnpeneleHeM pecypcoB, 00pa0oTkol NpepbIBaHHii, BBOAOM-BBIBOAOM, HHTepdeiicoM
10JIb30BaTe)Is, GaiIoBOM CHCTEMOM H Ap. HAa3bIBaeTCH .




5.6 - TEKCTOBBIN
TeXHOJIOTHYECKHIl A3bIK MPOrPaMMHUPOBAHUSI HU3KOT0 YPOBHsI. BBINJISIINT KaK THNUYHBIN
s13bIK AccemOJiepa.

5.7 HpOFpaMMHbIe CUCTEMBI U INMAKETHI MPUKJIAJAHBIX IIpOorpamMmmMm, 06ecnetm3a10ume
paﬁoTy KOMIIBIOTEPHBIX omepaTopCcKux CTﬂHIII/Ii/i, Ha3bIBAKOTCA

5.8 - epeMeHHas1 B 0a3e JaHHBIX peajbHOI0
BpeMEeHH, co/iep:Kaliasi 3HaYeHHe OJHOI0 M3 TEeXHOJIOTMYeCKHX NMapaMeTpoB, CHUMAeMOro ¢
AATYNKA UM HeCcyllasi J0MOJHUTEJIbHYIO (CJIy:ke0HY10) nH(pOoOpMaLHIo.

5.9 — JTO COOTHOIIEHHE, XapaKTepHu3ylollee
Ka4yecTBO (PyHKIIMOHMPOBAHMUA TeXHOJIOTHYecKHX 00bekTOB ynpasieHus (TOY) B ueaom n
NPUHUMAONIAsE KOHKPETHOE YHMCJI0BOEe 3HAYECHHE B 3aBHCHMMOCTH OT MCIOJIb3YyeMbIX
YHPaBJISAIOLIUX BO3AEHCTBHIA.

5.10 - CHTHAJIM3alus, cpadaTpiBalOas NpPH
JAOCTUKEHUH TpeeIbHO I0MyCTHMOI0 3HAYeHHUs apaMeTpa TeXHOJI0rHYecKoro npoiecca.

Bapuant Ne2
Yactb |. 3aganns ¢ BLIOOPOM HECKO0JLKHUX BEPHLIX OTBETOB
U3 npednosicennvix 6apuanmos omeemos 8bloepume HeCKOIbKO 6ePHbIX.

1.1 CoBpemennbie ACYTII BbINOJHSAIOT cjieAylonue OCHOBHbIE (PYHKIMHU:

1.  cOop undpopManuu OT 0OBEKTA yIPABICHNUS,

2.  COKpallleHHE 3a1acoB HE3aBEPILICHHOTO TPOU3BO/ICTBA;

3.  mepenadva, mpeoOpa3oBaHue U 00paboTKa HHGOPMAIIHH;

5.  TOBBIIEHWE YPOBHS MPOU3BOJACTBA IyTeM Oojee MOJHOIO0 M PalMOHAIBLHOIO
WCIIOJIb30BAHUS IPOU3BOJICTBEHHBIX MOIIHOCTEH; TPYIOBBIX, MaTEpUANbHBIX U JACHEKHBIX
PECYpCOB, COKpallleHue CPOKOB MOArOHKH TPOU3BOJICTBA K BBITYCKY HOBBIX M3/IECINN;

5.  BbIpabOTKa M peanu3aiusl yIpaBJSIIOIIMX BO3AEHCTBUI Ha TEXHOJIOTHYECKUNH 0OBEKT
yIpaBICHUS.

1.2 Ha ypoBHe HenoCpeACTBEHHOI0 YIIPABJIeHHS BHINOJIHAETCS:

1. 3arpy3ka B NPOMBILIUICHHbIE KOHTPOJUIEPHI MPOTrpaMM U JIaHHBIX U3 DBM Tperbero
YpPOBHS, YCTaBKH, OOECIEUMBAIOIINE KOOPAMHALIMIO W YIPABJICHHUE arperaroM Mo KPUTEPHUSIM
ONTUMAJFHOCTH YIPABJICHUS TEXHOJIOTHUYECKUM IIPOLIECCOM B LIETIOM;

2.  cOop nepBUYHON MH(OPMALIUU U pean3allisl UCIIOJHUTEIHHOTO BO3CHCTBHS;

3. nucmneryepckoe HaOOAECHUE 3a TEXHOJIOTUYECKUM MPOIIECCOM;

4.  BeiBog Ha SCADA-ypoBeHb YyHpaBi€HUs CIyXeOHOW, JWarHOCTUYECKOH U
omepaTUBHOU HHpopMaLNK;

5.  aBTOMaTHYECKOE YIpaBJIEHHE TEXHOJOIMUYECKHM MPOLECCOM.

1.3 OOecneyeHue aBTOMATH3UPOBAHHOW CHCTEMbl YNPABJEHHS TEeXHOJIOTHYeCKOro
npouecca COCTOUT H3:

MaTeMaTH4eCcKOTO;

METOIMYECKOTO;

TEXHUYECKOT0;

OpraHu3alMOHHOTO;

MH(POPMAIIMOHHOTO.

4 B nokaabubix KoHTpoJuIepax (PLC) BbinosHsioTCs ciieayomue GyHKIUN:

ok~ wdpE



KOHTPOJIb;
ONITUMU3AIINS;

JMCIIeTYEpU3aLus;

YIIPaBJICHHUE;

. THNH3ALIUA

1.5 B mnoaHoMacmiTaGHbIX pacnpenesieHHbIX cucremax ympabienus (DCS, Full
Scale) BeinosHsAIOTCA caenyonme GyHKIMU:

1.  KOHTpOJIb U YyIpPABIICHUE;

2.  ONTHMU3AINS,

3.  nmucmeryepusanus M IIAHUPOBAHUE,

4.  ayTCOPCHHT;

5.  TUIU3ALUA U CTaHJIApTU3ALUS

1.6 VYkaxurte, kakue cetu mo crangapry IEC 61158 mpusHaHbl CTaHIAPTHBIMH
NPOMBINLICHHBIMH YIIPABJISIOIIMMH CETAMM:

1. Interbus;

2. Bitbus;

3. Foundation Fieldbus;

4. PROFIBUS;

5. Modbus.

1.7 Kaxkue anmapaTHble cpelcTBa MOIYT ObITH HMCHOJb30BaHbI JJIsl OPraHU3aALMU
B3aMMO/IeliCTBHSI C KOHTPOJLJIepaMMu:

1. COM - moptel. KoHTpoIuiepsl MOIKIIOYAOTCS, HapuMep, 1Mo mpoTokoiam RS-232,
RS-422, RS-485;

2. LPT-noptel. KorTpomieps! moakovyaroTces, Hapumep, o crangapty |[EEE 1284;

3. Ceresble matel. KoHTposuiepsl cHaOXeHbI, HAIpUMeEp, UHTEP(PEHCHBIM BBIXOJIOM Ha
Ethernet;

4.  SATA — unrepdeiic. [lpennaraercs peanuzanuu, HalpuMep, B MO CHEIU(DUKAITUIM
ATA / ATAPI;

5.  BcraBable muatel. Ilpennaraercs peanusarnuu, Hanpumep, B crangaprax ISA, PCI,
CompactPClI.

1.8 VYkamxure, Kakue TIpynnbl M0Jb30BaTelb — COTPYJAHUKH OpraHu3anui
NpUMeHAIOT B cBoeii aeaTeabHocTH SCADA-nporpamMmmel:

1 HU KTO HE HCIIOJIb3YET;

2 MPOMBIIIJICHHbIE  MPEANpPHUATHI, pa3pabaTbIBalOlIe U PEKOHCTPYUPYIOIIHE
MUKPOMPOIIECCOPHBIE CUCTEMBbI YIPaBIECHUS TPOU3BOICTBEHHBIMU MIPOIIECCAMU;

3 MPOEKTHBIE M HalaJ04Hble (PUPMBI, CO3JAIOIIME M MOJCPHUZUPYIOIINE CUCTEMbI
KOHTPOJIS ¥ YIIPaBICHUS;

4 CUCTEMHbIE  HWHTErpaTopbl, pa3padaTbiBarolue AIPQPEKTUBHbIE  MPOTPaMMHO-
TEXHUYECKUE KOMIUJIEKCHI YIpPaBIEHUS, MCIOIb3YIOIINE TEXHUYECKHUE U MPOTPaMMHBIE CPEICTBA
Pa3HbIX U3TOTOBUTEIICH;

5 (bupMBI-pa3zpabOTYUKU MUKPOIIPOIIECCOPHBIX CPEJICTB ABTOMATU3ALIUH YIIPABJICHUS.

1.9 Kakue JMIa COrJIACHO IITATHOMY PACHHMCAHHUIO OTHOCATCH K ONEPaTHBHOMY
NepcoHay:

AW

UH)XEHEeP-IIPOr paMMHUCT;
anmnaparyuk;

ciecapb KUIIHA;

TEXHOJIOTH;

HayaJIbHUKHU CMEH.

.10 Onmcanue MaccCHBOB HCTOPHYECKHUX JTAHHBIX A0JKHO COEPIKATD:
HaMEHOBaHHE U 0003HAUEHUE APXUBA;

HauMEHOBaHKe HocuTelNel nHpopMaIuy;

OLIEHKY 00BbeMa apXuBa;

whREPr O~ PRE



4.  mepedeHb PEKBU3UTOB B NOPSAKE UX CIEAOBAHUS B 3allMCIX apXHUBa C YKa3aHUEM IO
KaX/JI0My PEKBU3UTY, 0003HaueHus andaBuTa, JIMHBI B 3HAKaX M JMala30HAa W3MEHEHHs (TIpH
HEO0XOAUMOCTH), JIOTHYECKUX M CEMAHTUYECKUX CBS3€H C JPYrUMH PEKBU3UTAMHM JaHHOW 3alHcu
U IpYTMMU 3alMCSIMU apXUBa;

5.  IpenrnoJiaraeMble 3HAYEHUS TEXHOJOTMYECKOI0 MapaMerpa.

Yacte |l. 3aganusa ¢ BLIOOPOM 0IHOT0 BEPHOI'0 OTBETA
U3 npeodnosicennvix 6apuanmos omeemos gvloepume moyibKo 0OUH 8EPHbLLL OMEem.

2.1 Cucrema aBToMaTu3upoBanHoro npoekrupoBanusi (CAIIP) —sto:

1.  nmporpamMmHoO-amnmapaTHbIi KOMIUIEKC, NpPEJHA3HAUYEHHBbIH [ MPOEKTUPOBAHUS
aBTOMAaTU3UPOBAHHOM CHUCTEMBl YNPABICHHUS TEXHOJOTMUYECKHUM IPOLIECCOM U pEeaU3YIOIUN B
pa3paboTaHHONW AaBTOMATHU3WPOBAHHON CHUCTEME YIPABIEHUS TEXHOJOTHYECKHUM IPOLIECCOM
(GYHKIMM YIPaBJIEHUS! BEPXHETO YPOBHS;

2.  KOMIUIEKC MaTeMaTHYeCKHX W TEXHHUYECKUX CpPEICTB, MpPEIHA3HAYCHHBIX IS
aBTOMAaTHU3aIMH MTPOLIECCOB MPOEKTUPOBAHUS C YUaCTUEM YEJTIOBEKA;

3. UeNoBeKO-MalIMHHAS CHCTEMa YIpPaBJICHHS, 00SCIIEYNBAONIAs aBTOMATU3UPOBAHHBII
coop wu oOpaboTrky wHOpMaANUKU, HEOOXOAMMOW  JUISI  ONTHUMH3AIUW  yIPaBICHUS
TEXHOJIOTHYECKUMH 00bEKTaMHU YIIPABJICHHS B COOTBETCTBUU C IPUHATHIM KPUTEPHEM;

4, OPraHu3alMOHHO-TEXHUYECKHI KOMIIJIEKC, o0ecreunBaroInii OPraHu3aIUI0
yOpaBieHUS  NPOMBINUJICHHBIM — OpeInpusTHeM Ha  0a3e  HCMOJIb30BAaHUS  SKOHOMHKO-
MaTeMaTH4YecKUX MeTos0B M OBM, BkiIOYaomuid B OTrpaHUYEHHOM CTENEeHH BBIPAOOTKY U
IIPUHATHE YCTAHOBJICHHBIX YEJIIOBEKOM PELICHUM.

2.2 Ha yposne BBoaa-BbIBoAa (1/O) pemarores 3axaun:

1.  cOopa nepBuuHOI HHGOPMAIIMHN U pPEaTU3alNK UCTIOTHUTEIBHBIX BO3ICHCTBUIA;
2.  ONEepaTUBHOMU YMOPSIOYCHHOU 00paOOTKH MEPBUYHON MH(POPMAIIUN U3 IIeXa;
3. oroOpaxeHus (WM BU3yaIM3allid) JAHHBIX B IPOM3BOJCTBEHHOM IpoIecce M

OTIEPaTUBHOTO KOMIUIEKCHOTO YIPABICHHS PA3IMYHBIMU arperaTamu;

4, BeBoga Ha SCADA-ypoBeHb yIpaBieHUS CIYKeOHOW, IUArHOCTHUYECKOW W
OTepaTUBHOM NH(POPMAIINH;

5. HEeMmoCpeACTBEHHOTO aBTOMATHUYECKOTO YIPABICHHS TEXHOJIOTUICCKUMHU TTPOLIECCAMHU.

2.3 CoBOKYNHOCTb NMpoOrpamMm, HeoOXoauMbIX s peaju3anuu ¢pynkmuu ACYTII,
3aJJaHHOT0  (yHKUMOHUPOBaHMS  KomIiekca  TexHuyeckux cpeactB  (KTC) nm
MPeAnoJiaraeMoro pa3BUTHs CHCTeMbI HAa3bIBAETCSI:

1.  mporpaMMHBIM 00O€CIICUCHUEM;

2.  TEXHHUYECKUM oOecredeHueM;

3. OpraHu3aIloOHHBIM 00ECIICYCHUEM;

4.  MeTroAauuecKuM oOecreueHHueM;

5. uHpOPMAIMOHHBIM 00€CIICUCHUEM.

24 K kakoMy KJacCy MHKPONPOIECCOPHBIX KOMILJIEKCOB OTHOCHUTCSI KOHTPOJLIEp,
eCcJii OH MOXKeT HMeThb [eCSiITKH BXOJAOB/BBIXOJ0OB OT JAaTYMKOB H HCHOJHHTEIbHBIX
MEXaHN3MOB: HX BBIYHMCJIUTEIbHAS MONIHOCTH MOKeT ObITH pa3Hoil (MaJble, cpeaHHe U
0oJibIIME KOHTPOJUICPBI): OH peajin3yeT THNOBbIe (PYHKIMH 00padOTKH H3MEpHTEe/bHOM
HH(OPMAIIUH, JIOTHYECKOT0 YIIPABJIEHUsI, PeryJIMPOBAHUSL:

1. cereBbIe KOMIUTEKCHI KoHTposuiepoB (PLC, Network);

2. nokanbHbie KoHTpOJuieps (PLC);

3. KOHTpoJuIephl Ha 0a3e nmepcoHanbHbIX KoMibloTepoB (PC based control);

4.  momHOMacuITabHbIE pactpenenennsie cuctemsl yrpasnenus (DCS, Full Scale);

5. pacnpenenennbie ManomaciutabHble cuctemsl ynpasinerus (DCS, Smoller scale).

2.5 K kakomy kj1accy MUKpPONPOLECCOPHBIX KOMIIJIEKCOB OTHOCUTCSI CUCTEMA, eCJIH
OHA BBINOJHAET (YHKIUU KOHTPOJIS, yNpPaBJIeHUsl, ONTHMH3ANHHN, THCIETYEPU3ANUN W
MJIAHUPOBAHMS S



cereBble KOMIUIEKChl KoHTposuiepoB (PLC, Network);
nokanbHbie KoHTpOJUIepsl (PLC);
KOHTPOJUIEPHI Ha 0a3e nepcoHanbHbIX kombioTepos (PC based control);
noJIHOMacIITabHbIe pactipeaeieHHbie cucteMsl ynpasienus (DCS, Full Scale);

5. pacnpenenennbie ManomacintabHble cuctemsl yrnpasienus (DCS, Smoller scale).

2.6 Coraacno, kakomy cranaapry ceru ControlNet, PROFIBUS, P-Net, Foundation
Fieldbus, SwiftNet, WorldFip, Interbus npusHanbl cTaHIApTHBHIMM TPOMBINLIEHHBIMHU
YIPABJISOUMMEA CETAMU:

N =

1. IEC 61158;
2. |EC61131-3;
3. IEC 61508;
4. |EC 61511,

5. TOCT 34.601-90.

2.7 Tlox OTKPBHITOH apXMTEKTYPOii s pa3paboTKH NMPUIIOKEHUH KJIHEHT-cepBep,
O0azupymoueiicss Ha 00beKTHO-OpUeHTUPOBAHHOI TexHosoruu OLE, nonumaercs:

1. rtexnonorus DCOM;

2.  mporokon DDE;

3. apxurektypa ActiveX;

4,  texuonorus COM;

5. wunTrepdeiic OPC.

2.8 Takmue cBoiictBa SCADA- mporpamm, kak: ¢pupma-pa3padoTyHK; roa mnepBoro
BbINIyCKa M OOMH THPAa)K (XapaKTepUCTHKAa onbiTa (GUPMBI, OTPA0OTAHHOCTH H
nonyaspaoctu SCADA-niporpammbl); pacnipocrpanuTtesu B Poccun u CHI, oTHocsiTCS K¢

1.  crpykrypHbM ocobeHHOoCTsIM SCADA-TIporpamm;

2.  croumMocTHBIM Xapaktepuctukam SCADA- mporpamm;

3. obmum nanaeiM SCADA-niporpamm;

4.  ¢yakuuoHanbHBIM Xapaktepuctukam SCADA- mporpamm;

5.  xapakrepuctukam oTkpbiTocTd SCADA- nporpamm.

2.9 Jluna, odecrnieyuBaKOIHE HOPMAJIbHBIE YCJI0BUS (PYHKIIMOHUPOBAHUS CHCTEMBI B
COOTBETCTBHMU ¢ HHCTPYKUMSAMH, OTHOCATCS K:

1.  omepaTUBHOMY I€pCOHAIY;

2.  PEMOHTHOMY IEpCOHAIY;

3. DKCIUTYTal[MOHHOMY IEPCOHAITY.

2.10 Kakue OKHa mpeICTaBJISIOT co00i rpaduyeckoe u3o0pa’keHHe OCHOBHOIO
TeXHOJIOTH4ecKoro odopynosanusi, cpeacrs KHUIL, n orodpakanT CTPyKTYpy aJIrOpuTMOB
ylnpaBJieHHsl, U UX COCTOSTHHE:

OKHa 00111er0 0030pa;

OKHA HaCTPOUKH;

rpadguveckue okHa (MHEMOCXEMBI);
OKHA COOOIIEHUI U CUTHATN3alUi;
OKHA PErucTpaIiy Mojab30BaTeneil.

aogkrwnPE

Yactp |1. 3aganus Ha ¢cBO00AHOE KOHCTPYHPOBAHNE OTBETOB

3.1 MecT0 HHTErpUPOBAHHOM CHCTEMBbI IPOEKTUPOBAHMSA M YIIPABJIEHUS B CHCTeMe
aBTOMATH3HPOBAHHOIO NMPeINPHUATHS — ...

3.2 HenocpeacTBeHHOe yIpaBJaeHUe, CIIYKUT A4 ....

3.3 O0o0meHHasi CTPYKTypa odecrieyeHHs1 AaBTOMATH3HPOBAHHOM CHCTEMbI
YIPaBJICHHUS TEXHOJOTHYECKHM MPOLECCOM BKJIIOYAET B Ce0 ....



3.4 Tlox KjJgaccoM MHKPONMPOLECCOPHBIX KOMILIEKCOB — KOHTpPOJLIep Ha 0a3e
nepcoHajbHoro komnsrtepa (PC based control) nonumaercsi cienyronuee...

3.5 Tlom KjJIaccoM MHKPONPOIECCOPHBIX KOMILIEKCOB —  pachnpe/iejeHHbIe
Masiomacimradublie cuctemsl ynpasJienusi (DCS, Smoller Scale) nonumaercs ciaenyromiee...

3.6 VYkaxkute, kKakue ceTH coriacao crangapry |IEC 61158 mnpusHansl
CTaHJAPTHBIMH NPOMBIILIEHHBIMH YIIPABISIOIMUMH CETSIMH ...

3.7 OTKpBITbIE CHCTEMBbI pacnpeaeJeHHbIX CHCTEM YIPAaBJIEHHsI XapaKTepPU3YHTCs
TeM, 4TO ...

3.8 Ilepeuunciaure pyHkunonaabHbie xapakrepuctuku SCADA-nporpamm: ...

3.9 Onucanne HHPOPMAIHOHHOTO oOOecrmevYeHUs] ABTOMATHU3HMPOBAHHON CHCTEMBI
yHpaBJeHUs TEXHOJOTMYECKHM MPOLECCOM BKJIYAET B cedd ...

3.10 TlepeuuncinTe CTPYKTYpHbIe eqHHUIbI TporpaMMHoro odecneyenusi ACYTII u
HX OIIUCAHHE: ...

Yacre V. 3a1anusa Ha vIIOPAI0UYUBAHNE OTBETOB
Hatioume coomeemcmasue medncoy cmonoyamu. Omeem 3anuwiume no pe3yibmamam
UBMEHEHHOU HyMepayuu 6mopo2o cmoaoya no OMHOUEHUIO K NEPBOMY.

4,1 HaiauTe cOOTBETCTBHE:

NCIInY; 1. KoOMIUIEKC MaTeMaTHYEeCKHMX W TEXHHYECKUX
CPENCTB, MPETHA3HAUYCHHBIX ISl aBTOMAaTH3AINH
MPOIIECCOB  MPOEKTUPOBAHUS C  y4acTHUEM

YeJI0BEKa,
CAIIP; 2.  MPOTpaMMHO-aIapaTHBIA KOMILIEKC,
npeIHa3HaYeHHBIN TUIs MIPOEKTUPOBAHUS

ABTOMAaTH3UPOBAHHOM  CHCTEMBbI  YIpaBJICHUS
TEXHOJOTUYECKUM IPOLECCOM U Peau3yIONIil B
pa3paboTaHHONW aBTOMATHU3MPOBAHHOW CHUCTEME
yIOpaBIEHUS  TEXHOJIOTMYECKUM  IPOLIECCOM

GbyHKIMM yIpaBlIeHUs] BEPXHETO YPOBHS;

ACVYTII; 3.  dYelmoBeKO-MalllMHHAs  CHCTeMa  YIpaBJICHUS,
obOecrieunBarolas aBTOMAaTU3UPOBAHHBIA COOpP H
00paboTky uHbOpManMKH, HEOOXOAUMOW s
ONTUMU3ALMMN YIPABICHUS TEXHOJIOTMYECKUMHU

00beKTaMU yIipaBJICHUd B COOTBCTCTBHUU
MPUHATBIM KPUTCPUCM;

4.  opraHu3alMOHHO-TEXHUYECKUH KOMILJIEKC,
oOecrieynBarOIUil  OpPraHU3alMI0  YIpPaBJIECHUS
OPOMBIIIJICHHBIM ~ NpeInpusTHeM Ha  0ase
UCIIOJIb30BAHUS SKOHOMHUKO-MAaTEMAaTHYECKUX
MeTo10B 1 OBM, BKIIOYarOmui B OrpaHUYEHHON
CTETIEHHU BBIPAOOTKY U NMPHUHATHE YCTAaHOBICHHBIX

YEJIOBEKOM PEILLIECHUH.
4.2 HaiiauTe  COOTBeTCTBHE  MeXKIy Ha3BaHHeM  YPOBHSl  paclpejesIeHHOI
aBTOMATU3HPOBAHHOM CHCTEMbI YIIPABJICHUA H er0 QyHKUMAMMU:

VYposens BBosia / BeiBoAa (I 1. oroOpakenust (Wi BH3yalnW3alii) JaHHBIX B



1 0);

VYpoBeHb cOopa JaHHBIX U 2.

TUCTIETYEPCKOTO
yIIPaBJICHHUS;
YpoBeHb yrpaBiieHust 3.
IIPOU3BOJICTBOM;
YpoBeHb 4,
HEIMOCPEICTBEHHOTO
yIIpaBICHUS.
5.
4.3 Haiiaure COOTBETCTBHE:
Texanueckoe 1.
oOecrieueHue;
Maremarndeckoe 2.
oOecrieueHue;
Opraaun3annoHHOE 3.
o0ecIeyeHue;
4,

MMPOU3BOJACTBCHHOM IIPOLCCCC H OICPATHUBHOI'O

KOMIIJIEKCHOTO yIIpaBJICHUS pa3IUYHBIMU
arperatamu;
HEINOCPEACTBEHHOTO ABTOMAaTHUYECKOIO

YIIPaBJICHUS] TEXHOJOTHUYECKHMHU TPOLECCAMU C
MIOMOIIIBIO TPOMBIIIJICHHBIX KOHTPOJIIEPOB;
BoiBoga Ha SCADA-ypoBeHb  ympaBieHUs
CIIy’)keOHOM, AMAarHOCTUYECKOW M OlepaTUBHON
UHpOpMAIINH;

OTIepPaTUBHOM YIIOPSIOYCHHOU 00paboTKu
NEepBUYHON WHPOpPMAIMK U3 IIeXa W Mepenadn
obpaboTanHOl  MH(OpMalMM Ha  YpPOBEHb

MJIAHUPOBAHUS PECYPCOB MIPEANIPUSITHS,
cOop mepBUYHON HWH(OpPMAIMKM U peaTH3alus
HACIOJHUTEILHLIX BO3ACUCTBHH.

MPUKIIATHOE MIPOrpaMMHOE obecrnieueHue;
OTIepallMOHHAs CHCTEMA; SI3BIKH IPEJICTaBICHUS
uH(pOpMaLUU;

ycTpoiictBa BBOJa / BBIBOJBI, YCTpPOMCTBa
OIIEPAaTHUBHOTO B3aMMOJICHCTBHUS C ONEPATOPOM,
yCTpoiicTBa XpaHeHus nH(OpMaLIUK;
TE€XHOJIOTHYECKHE HWHCTPYKUUU M PErJIAMEHTHI,
ONpPENCIAIOINE  BEICHUE  TEXHOJOTUYECKOTO
mpouecca, HMHCTPYKIMHM 10 JKCIUIyaTaluu;
omnrcanue (YHKIIMOHAJIBHOM, OpPraHU3aIlMOHHOU
U TEXHOJIOTMYECKOHM CTPYKTYp M  JApyrue
JOKYMEHTBI aHAJIOTUYHOTO COJIEP/KAHUS;

A3BIKM ONMCAHUSA U MAHUITYJIMPOBAaHUS JaHHBIMY;
A3BIKM  ONMCAHMS AITOPUTMOB  YIIPaBJICHHS,
A3BIKM IPOTPAMMUPOBAHMSL.

4.4 HaiiguTe COOTBETCTBHE MeEXKIy Ha3BaHHEM KJacca MHKPONPOIECCOPHBIX

KOMIIJIEKCOB U €ro BbIINOJTHACMbIMH (l)yHKIII/IﬂMI/l:

Jlokansubiii kouTpoutep (PLC); 1. ontummzanus, KOHTPOJIb,
yIpaBJICHUE, CIeIUAIbHbIC
byHKIMH;

CereBble  KOMIUIGKCHI ~KOHTPOJUIEPOB 2.  KOHTPOJIb, YIIPABJICHUE;

(PLC, Network);

[MomHoMacmiTabHbIE — pacnpeiefeHHble 3.  IUCIeTYepHU3alusl, IUIAHUPOBAHHE,

cuctembl  ynpasienus (DCS, Full ONITUMU3AIIHS, KOHTPOJIb,

Scale); yIpaBJICHUE, CrIeaIbHbIC
byHKIHH;

4.  KOHTpOIb, yIIpaBJIeHHE,
crieruaibHble QYHKINU.
45 HaiiaguTe cOOTBETCTBHE:

Pa3Butas ceteBas 1. HalWyWe MPOTPAMMHBIX M TEXHUYECKUX CPEICTB
CTPYKTYpa; MOCTPOCHUS  psfa  YPOBHEH  ympaBleHUs
IPOM3BOJICTBOM: TUTAHUPOBAHMS,
JTUCTIETYepU3aIiK, ONEPATUBHOTO YIPABJICHUS
y4aCTKaMH, JTMHAMHYECKOTO yIIpaBJICHUS

OT/IeJIHbHBIMU arperaTamu;
Pa3zBuTocTh BepXHEro 2. Hamu4yWe  BCeX  TpeX  YpoBHeH  cereit



YpOBHS yIIpaBJICHUS
MIPOU3BOJICTBOM;
[HupoTta Mo auuKaIIit

pabouux CTaHIUH;

4.6 Haiaure CcOOTBETCTBUE

XapaKTepUCTHKAMHU:
Windows NT;

Netware 4.1;

OS/2 LAN Server 4.0;

4,7 Haiaure cOOTBETCTBHE:
COM;

DCOM,;

ActiveX;

4.8 Haiaure cOOTBETCTBHE:
HMI;

GUI,

RTU;

3.

MEXKITY

1.

Ha3BaHUEM

(uaopManOHHAs, CHCTEMHas, I0JIeBasi) C
UMEIOIMMUCS BapuaHTaMU CETeH OTAEIbHBIX
YPOBHEH;

BO3MO>KHBII BBIOOp BAPHAHTOB PA0OYMX CTAHLUI
[0 MOIIHOCTH M HA3HAYEHWIO: CTAIMOHAPHBIE U
NEPEHOCHBIC IYJIBTHI OTIepaTopoB
TEXHOJIOTUYECKAX MPOIECCOB, TUCIIETYEPCKHE
paboumne CcTaHIUHU, KOHTPOJMpYOLUE padbouue

CTaHLIMU PYKOBOJSALIETO HepcoHaa,
WH)XEHEPHBIE CTaHIINH;

HalIu4yue Mo (UKALINH, pa3aryaroImxcs
MOIHOCTBI0 ~ OCHOBHOTO  MMKPOIIPOLIECCOPA,
ObicTpoaeiicTBHEM, oObeMaMU MaMATH Pa3HOIO
TUIIA, BO3MOKHOCTSIMHU pe3epBUpPOBAHUS,
CTENEHbI0  3alUTBl OT  HEOJArompHsITHBHIX

YCIOBUM OKPYXAIOIIEH CPEebI.
ONEePAlMOHHOM CHCTEMbI U ee

MHUHHMAJILHEIH 00beM mamatu: O3Y -8 MoOaiir,
muck - 80 MOaiT, uMeeT CeTeBble MPOTOKOJIBI:
tep/ip, ipx/spx, netbios;

MHUHHMAJILHEIH 00beM mamaTtu: O3Y - 16 MoOaiir,
muck - 90 MOaiT, uMeeT CeTeBbI€ MPOTOKOJIBI:
tep/ip, ipx/spx, netbios, dhcp;

MHHHMAJIBEHBIH 00beM mamatu: O3Y -8 MoOaiir,
IucK -75 MOaiT, UMEET CEeTEeBBhIE IMPOTOKOJIBI:
tep/ip, ipx/spx, netbios;

MHHHMAJIBEHBIH 00beM mamaTtu: O3Y - 16 MoOaiir,
TUCK - 52 MOaiT, uMeeT CEeTeBbI€ MPOTOKOJIBI:
tcp/ip, netbios.

TexHojorusi Microsoft, npemHazHaYeHHAS IS
pa3pabOTKU M IMOJUICPKKH MEX MPOrPAMMHBIX U
CETeBBIX B3auMoieiicTBHii B cpege Windows;
OTKpBITasi ~ apxXWTEeKTypa Uil  pa3paboTKu
NPUJIOKCHUH KIIMEHT-cepBep. basupyercs Ha
00BEKTHO-OpUeHTUPOBaHHOUW TexHosorun OLE
koMmnaHuu Microsoft;

TEXHOJIOTHS, TPEAOCTABIAIONIAs BO3MOXKHOCTD
B3aMMO/JICHCTBUS paclpeeCHHBIX MPHIOKCHUN
no cetd. OCHOBaHAa Ha ApPXUTEKType «KIHEHT-
cepBepy;

CTaHJAPTHBIA MEXaHMU3M JOCTYIA MPHIOKECHUH K
JTAHHBIM TEXHOJIOTHYECKOTO npoliecca,
MOJIy4aeMbIM oT TEXHOJIOTHYECKHUX
KOHTPOJIIIEPOB.

rpadudeckuii HHTEpQENc Noab30BaATENS
yZaJI€HHOE TEPMUHAIBHOE YCTPOUCTBO;

4eJI0BEeKO-MallIMHHbIN nHTepdeiic;



4.9 Haiinure COOTBETCTBHE:
OnepatuBHbBIN NEpPCOHAT;

OO0cCyXKUBAIOIIHI

HIepCOHAI;

PemoHnTHBII IEpcOHAT;

4.10 HaiignTe COOTBETCTBHE:
Oxkna o0rmero o63opa;
I'padmyeckue okHa;

OkHa perucrpanuu xoja
npouecca;

IIPOrpaMMUPYEMBII JIOTUYECKUNA KOHTPOJLIEP.

nuna, 00ecreyuBaloue MOHTaX 000PYIOBaHHUS
COIIACHO Pa3pabOTaHHOMY 3apaHee IIPOEKTY;
JuIa, HEMOCPEICTBEHHO HE YYacTBYIOLIUH B
(yHKIIMOHUPOBAHUU CUCTEMBI, OJIHAaKO
CIIOCOOHBIN  BBIIIOJHUTH PEMOHT OTKa3aBLIMX
TEXHUYECKUX CPEJICTB;

JUIa,  HEMOCPEICTBEHHO  y4acTBYIOIIHME B
NPUHITUM PELIeHUH 1O MPOLECCY YNpPaBJIEHUS U
B BBITIOJTHEHUH (PYHKIUN CUCTEMBI;

auna, o0ecreunBaollie HOPMAJbHBIE YCIOBUS
(YHKIIMOHUPOBAHUS CUCTEMBI B COOTBETCTBHH C
MHCTPYKLHUSMHU.

OIINCBIBAKOT mapaMETpsbI KOHKPETHOTO
yCcTporcTBa/mpubdopa/perynsaropa " JaroT
BO3MOYHOCTh €r0 HACTPOMKH;

OTOOpaXKaloT JaHHBIE O XOJie TIpolecca BO
BpEMEHU;

npeTHa3HAYCHBI I KOHTPOJIS 32 paboTOH BCEro
NPOM3BOJICTBA B 1LIEJIOM U JUIsl TOJIy4eHUs
JoCTyma K 0oJiee moipoOHBIM OKHAM;
MIPEACTABIIIOT CO00M rpaduyeckoe n300pakeHNe
OCHOBHOTO TEXHOJIOTHYECKOro 000pyAOBaHMUS,
cpenctB KUII, u oToOpaxaioT CTPYKTYypy
ITOPUTMOB YIPABIIEHUS, U UX COCTOSTHHE.

Yactp V. 3aganns Ha 100aBJeHNe CJI0BA B TOTOBbIIl 0TBET

Yxaorcume na aucme omeenoes, Kakoe Clo60 nponyuierHo.

5.1 IIporpamMMHoO-annmapaTHbIi KOMILIEKC, MPeIHAZHAYEHHBbIN /1JI51 TPOeKTHPOBAHUA

aBTOMATH3UPOBAHHON CHCTEeMbI YIIPABJIEeHHUS TEXHOJOTHYECKUM MPOLECcCOM U peaTu3yiommii
B pa3pa00TaHHO! AaBTOMAaTU3HPOBAHHOM CHCTeMe YIIPABJEHUS TEXHOJIOTHYeCKUM IMPOLeccoM
pyHkumnu ylpaBJIeHUs BepPXHero YPOBHS - 3TO

5.2 OpraHu3anMOHHO-TEXHHYECKHII KOMILJIEKC, 00ecneYynBaIONIUi OpPraHu3anuio
YHPaBJIeHHA MPOMBINUICHHBIM MpeINpusTHEM Ha 0a3e HCHNOJIb30BAHUS JKOHOMHKO-
MaTeMaTH4YeCKHUX MeToa0B U JBM, BK/IIOYaKOMMil B OTPAHHYCHHOH CTENEeHH BBIPA0OTKY U
NPHHATHE YCTAaHOBJICHHBIX YeJI0BEKOM peleHnu - 3TO

5.3 IlpuMeHeHHe TOTOBBIX pPa3padoTOK U IOTOBBIX NMPOrPAMMHBIX M TEeXHHMYECKHUX
NPOAYKTOB CTOPOHHHMX (PMPM, KAK 4YacTeidl CBOMX pa3padaTbiBaeMbIX CpeICTB H CHCTEM
Ha3bIBaeTcs

5.4 - YacTh TEeXHHYECKOro odecrnevyeHmns,
KOHCTPYKTHBHO OT/JeJIeHHasi OT OCHOBHOro 0Jioka komibioTepa. IlpencraBiasiior codoii
KOMILJIEKC YCTPOiCTB /JJsi BHelIHeil (M0 OTHOIIEHHI0 K IEHTPAJbHOMY MpoLeccopy)




oﬁpaﬁoTlm JAHHBbIX, oﬁecne'mBalomnx moaAroToBKy, BBOA, XpaHEHUE, YIIPpaABJCHUE, 3aIIUTY,
BbIBOJA JAaHHBIX U IMe€peaavYy UX Ha PaCCTOAHUE 110 KaHaJIaM CBS3HU.

5.5 CoBOKYNHOCTH NPOrpamMM, He0OX0AUMBIX A5 peanudanuu pynkuuu ACYTII,
3aJaHHOT0  (PYHKIIMOHMPOBAHMSA  KoMmILlekca  TexHudyeckux cpeactB (KTC) wm
NpeanoaaraemMoro pa3BUTHA CHCTEeMBbI Ha3bIBaeTCs

5.6 Kommiekc NporpaMMHbIX U JIMHIBUCTHYECCKHX CPEACTB 06[1161"0 NI
CIICHMAJbHOTO Ha3HAYCHUS, peanmymmnﬁ MOAAEPKKY CO31aHUA 0a3 JAHHBbIX,
HECHTPAJTU30BAHHOI0  YIIPABJICHHUA H oprammsanuu Jaocryna K HHM PA3IHYHBIX
noJjb3oBarejieii B yciioBUsAX l'[pl/lHﬂT()ﬁ TEXHOJOI'uMn OﬁpaGOTKI/I JAaHHBIX HAa3bIBACTCHA

o.7 - TexHoJiorusi Microsoft, npegnasHauyeHHass Qs pa3padoTku H
NO/IIePKKH MesK NPOrPaMMHBIX M ceTeBbIX B3aumojeiicTBuil B cpeae Windows.

5.8 IIporpamMMHbIe CHCTEMBI M MAKEThI MPUKJIATAHBIX MPOrPaMM, 00ecneduBaOIINe
padory KOMIILIOTEPHbIX OIePaATOPCKUX CTaHIUIA, HA3bIBAKTCH

5.9 - pabouee  MecTO
oneparopa MJM CrenuajaucTa jJwoodoro npoduis, obopyrosanioe IBM ¢ mmpoxkum Hadbopom
YCTPOMCTB BBO/Ia-BbIBOIa HH(OPMALIUM U 00ecleYeHHU s YeJI0BEeKO-MAIIMHHOT0 nHTepdeiica.

5.10 — CHTHAJIM3alusA, cpadaTbiBaloas
MPH T0CTHKEHUHU NMPeayNpPeTuTeTLHOr0 3HAYeHHs MapaMeTpa TeXHOJIOTHYeCKOro nmpouecca.

Bapuant Ne3

Yactb |. 3aganns ¢ BLIOOPOM HECKO0JILKHUX BEPHLIX OTBETOB
U3 npednosicennvix 6apuanmos omeemos ebloepume HeCKOIbKO 6ePHbIX.

1.1 B aBTOMATH3MPOBAHHOI CHCTeMe YNPAaBJeHHUsI YeJOBEK BBHINOJIHAET CJEIYyHIne
OCHOBHbIE PYHKIUM:

1.  aHaJMU3 TEKYIIEro COCTOSHHS MTPOU3BOJICTBEHHOTO MPOIECCa;

2.  mepenadya, mpeoOpa3oBaHue U 00pabOTKa MH(GOPMAIIHH;

3. peryiupoBKa IapaMeTpoB MPOU3BOACTBEHHOTO IPOIIECCa;

4.  00paboTka HEIITATHBIX, ABAPUMHBIX CUTYAIUI;

5.  BbIpabOTKa M peau3aiysl YIPaBJISIFOIIUX BO3JCHCTBUN HA TEXHOJOTHUYECKHUH OOBEKT
yIpaBICHUS.

1.2 YpoBeHb cO0pa JaHHBIX H JUCIETYEPCKOr0 YNPaBJIeHHs peajusyercs Ha Ha3e:

1. JIaTYHUKOB;

2.  TPOMBIILJIEHHBIX KOHTPOJIIEPOB;

3.  MepcoHaJIbHBIX KOMIIBIOTEPOB;

4.  SCADA-cucrewm;

5. cepBepoB.

1.3 K TexHunuyeckoMy o0ecneYeHHI) CHCTEM ABTOMATH3HPOBAHHOI0 NMPOEKTHPOBAHUSA
OTHOCSTCSI:

1.  ycrpoiicTBa BBOJa / BEIBOIBI;

2.  OomepaluOHHAs CUCTEMa;

3. yCTpoOicTBa OMEPaTUBHOTO B3aUMOJCUCTBHUS C OTIEPATOPOM;



4.  ycTpoiicTBa XpaHeHHUs1 HHPOPMALIUY;

5. SI3BIKH MpeJICTaBICHUS HH(OOPMAIIHH.

1.4 VYkaxnuTe MUHHUMAJBHBII COCTAB KJACCa MHKPOINPOLECCOPHBIX KOMILJIEKCOB —
ceTeBOil KoMILTeke KouTpoJuiepos (PLC, Network):

1.  pa3BuTas MHOrOypOBHEBas CE€TEBasi CTPYKTYpa;

2.  psAI KOHTPOJUIEPOB;

3. HECKOJIbKO AMCIUICHHBIX pabounX CTaHIIUN ONEpaTOpOB;

4.  cucremMHas (IPOMBILUIEHHAs) CETh, COEIMHSAIONIAs "KOHTPOJIJIEPhl U pabouue CTaHIUU
MEXKy CO0O0i;

5. cepsep 0a3 JaHHBIX.

1.5 Vkaxure 0co0eHHOCTH KJjacca pacnpelejieHHbIX CHCTeM  yIpaBJeHMS,
OTJIMYAIOLIHe UX IPYTUX KJIACCOB MUKPONPOLECCOPHBIX CPEICTB YIIPABJICHHUS:

1.  pasBuTas cereBas CTPyKTypa;

2.  TIPUMCHCHHE ayTCOPCHHTA;

3. pa3BHUTOCTh BEPXHETO YPOBHS YIPABIIECHHSI IPOU3BOJICTBOM;

4. cpencTtBa aBTOMarTH3alMM pabOTAlOT B  OKpYXKarolled cpeae, HE CIHUIIKOM
OTJINYAOIIENCs OT YCIOBUIM pabOThl OOBIYHBIX TEPCOHATBHBIX KOMITBIOTEPOB;

5.  mmpoTa MoauduKanuii pabounux CTaHIIUM.

1.6 VYkaxunrte, kakue cetu mno cranaapry IEC 61158 npusHaHbl cTaHIapTHBIMH

MPOMBINLIEHHBIMH YIPABJISIIONIMMH CETAIMU:

WorldFip;

CAN;

P-Net;

ControlNet;

SwiftNet.

.7 'YKa)kuTe OCHOBHbIE CBOIiCTBa KOMIIOHEHTOB 10 TexHosiorun COM / DCOM:
KOMITOHEHT SIBJISIETCSI CKOMITMJIMPOBAHHOM, TOTOBOM K peaJIM3allii TPOrpaMMON;
KOMIIOHEHT COCTOUT U3 (YHKIMOHAJIbHOW mporpamMmbl M uHTepdeiica. Jlrobas
Moaudukanus (QpyHKIUHU, pealn3yeMoil KOMIIOHEHTOM, He 3aTparuBaeT uHTepdeiica, Omaromaps
3TOMY JIt000€ U3MEHEHHE KOMIIOHEHTA HE HAPYIIAEeT €ro CBSI3U C IPYTMMH KOMIIOHEHTAMH;

3.  KOMIIOHEHT HE MOXET OBbITh HalKCaH Ha JII0OOM SI3bIKE MPOTPaMMHPOBAHMS, TaK ITO
MOJKET CKa3aThCsl Ha €ro CBA3SIX C IPYTMMH KOMIIOHEHTAMU;

4.  KOMIIOHEHT MOXeT OBbIThb HamucaH Ha JIOO0OM $S3bIKE MPOrPaMMHUPOBAHMS, STO HE
CKa3bIBAETCS Ha €ro CBS3SX C JPYTUMHU KOMIIOHEHTAMU;

5.  KOMIIOHEHTHI MOTYT HaXOJHUThCS HA OJHOM KOMIIBIOTEPE WJIM Ha Pa3HBIX y3/1aX CETH,
3TO HUKAK HE CKa3bIBAE€TCS HA MX B3aMMOJCHCTBUH.

1.8 TIlox crpykrypHbiMu ocodennoctsiMu SCADA-nporpaMm noHumaercs:

1 CTPYKTYpHOE CTPOCHHME IaKeTa: MOMIYJIbHOCTh (BO3MOXKHOCTH (POPMHUPOBATH
(GYHKIIMOHATBHBIM COCTAaB  OMNEPaTOPCKUX CTaHIMK KomOuHamue cocraBistonux SCADA-
IporpamMmy MporpaMMHBIX MOJYJIEH);

2 peanu3aius CTPYKTYpbl KJIHEHT-CEpBEp, THUIBl pealn3yeMbIX CTaHUMN (B T.u. 0e3
HEMOCPEICTBEHHOM CBSA3U € TEXHOJIOTHYeCKUM TporieccoM yepe3 Y CO nim KOHTPOJUIEPHI);

3 SI3BIKU U TIPOLIEAYPHI CO3AaHUS MOIb30BATENBCKUX AITOPUTMOB 00paOOTKU JaHHBIX;

4 noJiiep>KuBaeMble MHTEpQEchl MEXIPOrpaMMHOTO B3aMMOJEHCTBHS, B TOM YHCIIE:
oOMeHa aHHbIME ¢ ipuiokeHusmu - DDE; ¢ 6azamu nanubix - SQL/ODBC; o0bekTHBIC CpeicTBa
B3aumoericteus OLE, ActiveX; noanepkka yHUBEpCaIbHOTO MPOMBIIIIIEHHOTO HHTepdeiica OPC;

5 Hannune BapuaHToB SCADA - mporpamMmsl, pasnuyaroumuxcss HWHGOpMAIMOHHON
MOIIIHOCTBIO (YMCJIO BXOJIOB-BBIXOJIOB); CIELHUANbHBIX cTaHIuid B HoMmeHkiatype SCADA-
IporpaMMbl - MPOCMOTpPa TEXHOJOTHYECKUX JAHHBIX M apXWBOB (CTaHLMUI pPYKOBOJCTBA) U
apXMBHBIX; CIEIHAIbHBIX MPOTPAMMHBIX CUCTeM JUIsl oOecreyeHHs paboOThl CMEXHBIX YPOBHEH
YIIpaBJIEHUS - HEMOCPEICTBEHHOTO YIIPABIECHUS MPOLIECCAMH, TUCIIETYEPCKOTO YIIPABJICHUS U Jp.

MNEPRORWNDRE



1.9 Kakue Jauna corjiacHo MTATHOMY PACHUCAHUI0O OTHOCATCHA K 00CIYyKHBaIOLEMY
MepPCoHAY:

1.  uHXXEHep-3IEKTPOHUK;

2. DJEKTPHKH;

3. cuecaps KUIIuA;

4, TEXHOJIOTH;

5.  HaYaJbHUK TEXHOJOTMYECKON YCTAaHOBKHU.

1.10 Kakue pa3jaejbl A0JKHO COJepP:KATh ONHCAHHE AJITOPUTMOB YNpPaBJIEHUS] H
3alIMThI:

1.  kparkoe ommucaHHe TEXHOJIOIMUECKOI0 IIpolLecca;

2 onucanue (QyHKIUI NIPOTUBOABAPUINHON 3aLUTHI;

3 ITOPUTM PEIICHUS;

4. pe3ynbTaT peuIeHMUS;

) CTpaTeruio ynpasjieHus (MaTeMaTUYeCcKOe OIMCaHUE).

Yacte |l. 3aganusa ¢ BLIOOPOM 0IHOr0 BEPHOI'0 OTBETA
U3 npeonosicennvix 6apuanmos omeemos avloepume moabKo 0OUH GEPHbIU OMBEN.

2.1 ABTOMaTH3MpOBaHHAas cucTeMma ynpasienus npeanpusatus (ACYII) —sro:

1. KOMILUIEKC MAaTEeMaTHYCCKUX H©W TCXHHUYCCKUX CpPEACTB, MNPCAHASHAYCHHBIX I
ABTOMATHU3allMU IIPOLIECCOB MPOCKTUPOBAHUA C YHACTHEM YECJIOBECKA. ,
2. YCIIOBCKO-MAalllMHHAA CHCTCMaA YIIPABJICHUA, 06ecneqHBa}0ma${ aBTOMaTI/ISI/IpOBaHHI)II\/'I

coop u 00paboTky mHPOPMAIUH, HEOOXOTUMOM JIJIsl ONTHUMH3AIMN YIIPABICHUSI TEXHOJOTUUECKUMHU
00BEKTaMU YIIPABJICHUS B COOTBETCTBUH C MPUHSATHIM KPUTEPHEM;

3.  OpraHu3alMOHHO-TEXHUYECKHI KOMILJIEKC, obecneunBaromun OpraHU3aIUI0
yIpaBieHUs! MPOMBILIUICHHBIM MPEANPHUATHEM Ha 0a3e MCIOJIb30BaHUS SKOHOMHUKO-MaTEMaTHYECKUX
MeToJI0B 1 DBM, BKITIOUaIONMnii B OTPAaHUYEHHON CTEMEHU BBHIPAOOTKY U MPUHATHE YCTAaHOBIICHHBIX
YEJIOBEKOM PEIICHUN;

4.  mporpaMMHO-anmapaTHbIi  KOMIUJIEKC, TMpPeJHa3HAYEHHBIH s IPOEKTUPOBAHUS
aBTOMATU3UPOBAHHOM CHCTEMBI YIPABIIEHUS TEXHOJOTUYECKHUM IPOLECCOM M pealu3yloluil B
pa3paboTaHHON aBTOMATHU3UPOBAHHOM CHCTEME YIPABICHUS TEXHOJIOTUYECKUM MPOLECCOM (PYHKINU
yIpaBJICHHs BEPXHETO YPOBHS.

2.2 Ha ypoBHe c60pa JaHHBIX M JUCNIETYEPCKOr0 YIPABJECHHUS PelIaloTCsl 3a/1a4u:

1.  cOopa nepBuYHOM MH(POPMALIUH U peaIn3aLUU UCIIOJHUTEIbHBIX BO3ACHCTBUH;

2.  ONepaTUBHOMU YHOPsA04YEHHON 00pabOTKU NepBUYHON MH(OpMALMY U3 1IeXa;

3. HEeNOCPEeACTBEHHOI'0 aBTOMAaTHYECKOI'O YIPABICHUS TEXHOJOTUUYECKUMHU MPOLIECCAMU;

4. BeiBoma Ha SCADA-ypoBeHb ympaBlieHUs CIIY)K€OHOM, JAWarHOCTUYECKOW H
olnepaTuBHOM MHpOpMaLny;

5. oroOpaxeHus (WIM BHU3yalu3alMM) JaHHBIX B IIPOMU3BOJCTBEHHOM IIpolecce U
OTIEPAaTUBHOTO KOMIIJIEKCHOTO YIPABJICHUS Pa3INYHBIMU arperaramMmu.

2.3 Tlox mudopmanmeil, xapakTepu3youeil coCTOSITHHE TeXHOJOrH4ecKoro mpoiecca,
CHCTEMOH KIacCHPUKAUMH W KOAMPOBAHHMA TEXHOJOIMYEeCKOil HH(POPMALHUH, MACCUBOB
AAHHBIX U JOKYMEHTOB, He00X0AUMBIX I BbINOJIHeHus BeceX pyHkuuiit ACYTII nonumaercs:

1. MaTeMaTHYeCKO€e 00eCIIeUeHHE;

2.  TeXHHYECKOE 00eCIIeUeHue;

3. opraHu3alnMoOHHOE 00ECICUYCHUE;
4.  Meroguyeckoe obecrieueHue;
5. uH(popMaMoHHOE 0OecreyeHue.

2.4 K kakoMy Kjaaccy MHKPONPOLECCOPHBIX KOMILIEKCOB OTHOCHTCSI KOHTpOJLIep,
eC/Id OH BBINOJIHSICT HEKOTOPbIe crenuaJbHble QYHKIHHN ((pOPMYJIbI, APTYyMEHTAMH KOTOPBIX
SIBJISIIOTCS] U3MepsieMble BeJIUYMHbI) H (PYHKIMH KOHTPOJISI U yIPaBJICHHSA:



cereBble KOMIUIEKChl KoHTposuiepoB (PLC, Network);

nokanbHbie KoHTpOJUIepsl (PLC);

KOHTPOJUIEPHI Ha 0a3e nepcoHanbHbIX KoMibioTepoB (PC based control);
noJIHOMacIITabHbIe pactipeaeieHHbie cucteMsl ynpasienus (DCS, Full Scale);
pacrpe/iesieHHbIe MajioMaciTabHbie cucteMbl ynpasienus (DCS, Smoller scale).

2.5 K kakomy Kjaccy MHKPONPOIECCOPHBIX KOMILIEKCOB OTHOCHTCSI CHCTEMa, eCJIu
OTJIMYMTEIbHASI 0COOEHHOCTH KOTOPOI 3aKJII0YAETCSl: B HECKOJbKO 00JIbIIEM Pa3HO00pa3uu
Mo (puKaAnNii KOHTPOJLIEePOB, PA3BUTONl MHOTOYPOBHEBO# ceTeBOH CTPYKTYpOii, B ''00JibIIei
MOIIHOCTH IEHTPAJbHBIX MPOLECCOPOB KOHTPOJLUIEPOB, B IIMPOKOM HCIOJIb30BAHHH
OTIeJbHBIX KOHCTPYKTHBOB YIAJICHHBIX 0JI0KOB BBOJa/BbIBOJIa, B 00Jiee Pa3sBUTONH M THOKOii
CBSI3M C MOJIEBBIMH NMPUGOPAMH U C KOPNOPATHBHOMW CETHIO MPEANPHUSITHS

1.  cereBble KomIuiekchl kKoHTposuiepoB (PLC, Network);

2.  nokanbHbie KOHTpOJUIepsl (PLC);

3. KoHTpoJuiepsl Ha 0a3e nmepcoHanbHbIX KommbloTepoB (PC based control);

4.  monHOMacmiTabHbIe pactpeseacHubie cucteMsl yrpasienus (DCS, Full Scale);

5. pacnpenenennbie ManioMacintabHbie cuctemsl ynpasinenus (DCS, Smoller scale).

2.6 CorjacHo, KAKOMY CTAHIAPTY ONpPeEIEIsIeTcsl CTPYKTYPa MATH TEXHOJOTMYECKHX
s3bIkoB nmporpammupoBanus (1L, SFC, FBD, ST, LD):

koo

1. IEC 61158;
2.  |EC61131-3;
3. IEC 61508;
4. |EC 61511,

5. TOCT 34.601-90.

2.7 Tlomx  TexHoJiOTHell, TPeNOCTABJISAIONIEH  BO3MOKHOCTH  B3aMMOAelCTBUA
pacnpeeeHHBIX NPUJIOKEHHH MO CeTH, OCHOBAHHOW HAa apPXHTEKTYype «KJIHEHT-cepBep»,
MOHUMAETCSI:

1. texaonorus DCOM;

2. npotokos DDE;

3.  apxutekTypa ActiveX;

4, texaonorus COM;

5. wunaTepdeiic OPC.

2.8 Takmue cBoiictBa SCADA- mporpamMm, kak: (pupma-pa3padoTyuk; roj INepBoro
BBIIYCKA M 001IUIT TUPAXK (XapAKTEPUCTUKA ONbITA (PMPMBbI, OTPAOOTAHHOCTH U MOIYJISIPHOCTH
SCADA-nporpammsbl); pacnpoctpanutenau B Poccuu u CHI', oTHOCsITCS K:

1.  crpykrypHbiM ocobeHHOCTIM SCADA-nporpamm;

2.  cromMocTHBIM Xapaktepuctukam SCADA- nporpamm;

3. o6muMm nanabiM SCADA-niporpamm;

4.  ¢ynkumonanbHbM xapakrepuctukam SCADA- mporpamm;

5.  xapakrepuctukam oTkpbiTocTd SCADA- nporpamm.

2.9 @OyHkuuud OpraHu3anuu odecnedeHHs] NPOU3BOACTBA M TpPedyeMoOil TOYHOCTH
U3MepeHuil NMpU NPOU3BOACTBE NMPOAYKIHH, AaBTOMATHU3AIUU TEXHOJOTMYEeCKHX MPOLEeccoB,
NPOTHBOABAPUIHOI  3aIIUTHI  TEXHOJIOTHMYECKHX  MPOLECCOB M  TEXHOJOTHYecKoro
000py/10BaHNSl, OTHOCATCH K:

1.  navansnuky IITO;

2.  TIIaBHOMY HHXEHEpY;

3.  TJIaBHOMY METpOJIOTY;

4.  rIaBHOMY SHEPreTHKY;

5.  riaBHOMY OyXxrairepy.

2.10 Kakme OKHA ONHUCBIBAIOT napamMeTpsbl KOHKPETHOI'0
ycTpoiicTBa/mpudopa/peryasiTopa u Jal0T BO3MOKHOCTb €r0 HACTPOMKM:

1.  oxwna obGmero 0630pa;

2.  OKHa HaCTPOWKH;



3.  rpaduueckue okHa (MHEMOCXEMBI);
4, OKHA COOOIIEHUI U CUTHAIN3aIIHIL;
5.  OKHa perucrpaiuu xoja npoiecca.

Yacte |11. 3aganus Ha ¢cB000AHOE KOHCTPYHPOBAHUE OTBETOB

3.1 MecTo MHTErPUPOBAHHOI CHCTEMbI MPOEKTHPOBAHUS U YNIPABJIEHUS B CHCTEMeE
ABTOMATHU3UPOBAHHOIO NMPEANPHUATUS —

3.2 SCADA - yposenn (Supervisory Control and Data Acquisition - coop 1aHHBIX 1
AUCIeTYEePCKoe yIpaBJieHne), IpeJHa3HA4YeH I ... .

3.3 MaremaTuyeckoe odecrneyeHue ABTOMATH3MPOBAHHON CHCTEMbI YNPaBJIEHUsI
TeXHOJIOTHYeCKHM MPoLeccoM BKJIIOYaeT B ceds ...

3.4 Tlog kJaccoM MHKPOMPOLECCOPHBIX KOMIUIEKCOB — JIOKAJIbHBIA KOHTPOJLIEP
(PLC) nonnmaercs ciienyrouiee...

3.5 Tlox pa3BuTOii ceTeBOli CTPYKTYPOH KJjacca pacnpeaeeHHBIX CUCTEM YIpPaBJIeHHs
NOHMMAeTCs cJIeAylolee...

3.6 Ykaxkurte, Kakue SI3bIKH NMPOrpaMMupoBaHusi corjacHo cranaapry IEC 61131-3
NPHU3HAHBI CTAHAAPTHBIMHU TEXHOJIOTHYECKUMU A3bIKAMH NMPOrPAMMHUPOBAHMNA. ..

3.7 Tlox koMnoOHeHTHOI 00 beKkTHO# TexHoorueit COM / DCOM nonumaercs ...

3.8 Ilepeuunciure xapaktepucTtuku oTKpbsiTocTd SCADA-iporpamm: ...

3.9 MeToauyeckoe U OPraHN3alHOHHOE O0ecrieyeHHe aBTOMATH3UPOBAHHOM CHCTEMBbI
yHpaBJIeHHsI TEXHOJOTHYECKHM MPOLECCOM BKJIIOYAET B €€l ...

3.10 Ilepeuncaure  CTPYKTYpHbIe  eIMHMIOBLI  MH(POPMALMH,  ONpeaesIolue
B3aNMO/IeliCTBHE TEXHOJIOra—0INepaTopa ¢ CUCTEMOIA: ...

Yactp V. 3agauus Ha ynopsiioyuBaHye 0TBETOB
Haitioume coomeemcmeue medncoy cmonoyamu. Omeem 3anuwiume no pe3yibmamam
UBMEHEHHOU HyMepayuu 6mopo2o cmoidya no OMHOUWEHUIO K NePEOMY.

4.1 Haiigure COOTBETCTBME:
UCIInY; 1. KOMIUIEKC MaTeMaTHYECKHMX M TEXHHYECKHX

CpE€ACTB, NMPECAHA3HAYCHHBIX JIs1 aBTOMAaTH3allUun
IIponeccoB IMPOCKTUPOBAHUA C y4aCTUEM

YeNoBeKa;
CAIIP; 2.  MPOTpaMMHO-aIapaTHBIA KOMILIEKC,
npeIHa3HaYeHHBIN TUIs MIPOEKTUPOBAHUS

ABTOMATH3UPOBAHHOM  CHCTEMBI  YIPaBJICHUSA
TEXHOJOTUYECKUM IPOLIECCOM U PEaTH3yIOUIUil B
pa3paboTaHHOW aBTOMATU3MPOBAHHOW cHUCTEME

YIpaBJICHUA TCXHOJIOTHYCCKHUM mnmpoueccom

(YHKIIUM YIpaBJICHUs BEPXHETO YPOBHS,
ACVYTIL 3.  UelOBEKO-MAalIMHHAs  CHUCTeMa  YIpaBJICHMS,
oOecrieunBaromias aBTOMaTH3UPOBAHHBIA cOOp U
o0paboTky uHpoOpMaK, HEOOXOTUMOU IS

ONTUMU3AlIUU YIPABJICHUA TCEXHOJIOTHYCCKUMU

O00BEKTaMH YNpaBJIEHUS B COOTBETCTBUH
HPUHATBIM KPUTEPUEM;

4.  opraHu3alMOHHO-TEXHUYECKUI KOMILJIEKC,
o0ecrieunBarOIIMi  OpPraHU3aLUI0  YIPABJICHUS
OPOMBIIIJICHHBIM  NpeanpustueM Ha  0ase

HCIIOJIb30BaHUA O9KOHOMHKO-MAaTCMAaTHYCCKHUX



4.2 Haiigure COOTBETCTBHE:
SCADA-cucreMsr;

[IpoMplIlIIIEHHBIE KOHTPOJUIEPHI;

Jatuuku u
MEXaHHU3MBbI.

4.3 Haiiaure cOOTBETCTBHE:

Texandueckoe 1.
oOecrieueHue;
Nudopmanronnoe 2.
oOecrieueHue;
Opraaun3animoHHOE 3.
o0OecIeyeHue;

4,

4.4 HaiiauTe CcOOTBETCTBHE MEXKIY
KOMILTEKCOB M HA3BaAHMEM KOHTPOJLIepa:
Jlokansubiii koutpoutep (PLC);

CeTeBble  KOMILIEKCEHI
(PLC, Network);
[TomHoMaciITaOHbIE
CHUCTEMBI
Scale);

ynpasnenust  (DCS,

45 Haliaure COOTBETCTBHE:
[Iupoxuii muramaszon 1.
MOIITHOCTEH BXOJAIIMX B
CUCTEMY KOHTPOJUIEPOB;
CoBpeMEeHHOCTh 2.

UCHOJIHUTEJBHBIE 3.

KOHTPOJIJIEPOB 2.

pacripeniesieHHbIe 3.

MeTo10B 1 DBM, BKIIIOYaromuii B OrpaHU4EeHHON
CTETIEHU BBIPAOOTKY U MPUHIATHE YCTAaHOBJIEHHBIX
YEJIOBEKOM PEILECHUH.

1. DeltaV, Centum, Simatic, Apacs;
2.  Emerson, Endress&Hauser, Yoko-

gawa, MertpaH;
SAP, Oracle, BAAN;

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

COBOKYITHOCTh IPOTPaMM, HEOOXOIMMBIX  JISI
peammzauuu  pyakuun  ACYTII, 3amanHOTO
(YHKIIMOHUPOBAHMSI KOMIUIEKCA TEXHHUYECKHX
cpencte (KTC) u mpenmonaraemMoro pa3BUTHS
CUCTEMBI;

uHpoOpMalKs, XapaKTepu3yrollas COCTOSHHE
TEXHOJIOTUYECKOTrO pornecca, cucrema
KJIacCU(HUKAIIUU u KOJUPOBaHUs
TE€XHOJOTMYeCKOW  MH(pOpManuu,  MacCHUBOB

JaHHBIX W JOKYMEHTOB, HEOOXOIUMBIX IS
BeITIOTHEHHS BceX pynkiuit ACYTII;

COBOKYITHOCTb B3aMMOICHCTBYIOITUX u
OOBCJMHEHHBIX B OJHO IEJ0€ YCTPOMCTB
MOJY4YCeHHsS, BBOJA, TOATOTOBKH, OOpabOTKH,

XpaHEHUs, perucTpauy, BbIBOa, OTOOpaKeHUs,
UCIIOJIb30BaHUs, M Tepedauyd HHpOpMaluu, a

TaK)KE CPEICTB peallu3alliid  YHPaBISIOMUX
BO3JCHCTBUH;

COBOKYIMHOCTb  MpaBWJI ¥  MpeANuCaHui,
YCTaHaBJIMBAIOIIUX CTPYKTYPY ACVYTII,
byHKIMM W B3aUMOJICHCTBUE  IEepCOHAaia,
obcayxuBatomiero ACYTIIL.

HA3BaHMEM KJacca MHKPONPOIECCOPHBIX

1.  kontpomrep cepun TSX Nano;
koHTpoJuiep cepun Centum CS 3000;

KoHTpoJsuiep cepur TSX Premium;

Full
4.  xontpoiuiep cepun TSX Quantum.
pa3BUTHIE CETEBBIE SCADA-mporpammsl,
uMeromue  MoauduKauMu AN pa3iIMyYHBIX

YPOBHEN yIIpaBIICHHUS;

HaJIM4ue BCTPOCHHBIX B KOHTPOJUJICP u



IIPOrPaMMHOI0
00ecIeueHHs CUCTEMBI,

PazHooOpa3zue BapHaHTOB
0JIOKOB BBOJa / BEIBOJIA;

4.6 Haiiaure cOOTBETCTBHE:
IEC 61158;

IEC 61131-3;

IEC 61511,

4,7 Haiaure cOOTBETCTBHE:
OPC;

DDE,;

OLE;

4.8 Haiagure cOOTBETCTBHE:
Tpenn;

Anapmsl;

yAaJIEHHBIX OJIOKOB BBO/Ia/BBIBOIA,
pacCUMTaHHBIX Ha MPAKTHYECKH JIOObIE THIIBI
JTATYNKOB U UCIOJHUTEIBHBIX MEXaHU3MOB;

BO3MOJKHBII BBIOOP BapHAHTOB PabOUYMX CTAHIIUI
[0 MOUIHOCTU M HA3HAYEHMIO: CTAllMOHApHBIE U
[IEPEHOCHbBIE yJIbThI OIIepaToOpOB
TEXHOJOTMYECKUX IIPOLECCOB, JUCHETUYEPCKUE
paboumne CcTaHIUHU, KOHTPOJIHUpYHOIIKUE paboune

CTaHIIUH PYKOBOJISILIETO repcoHala,
VWH)KCHEPHBIE CTAaHIINN;
HaJIA4He MoAuUKALIHH, pa3IMyaromuxcs

MOIIIHOCTBIO ~ OCHOBHOTO  MMKPOIPOLIECCOpa,
ObIcTpoaeiicTBEM, 00bEMaMHU MaMSITH Pa3HOTO
TUIIA, BO3MOKHOCTSIMU pe3epBUpOBaHUS,
CTENEHbI0  3alUTBl  OT  HEOJIArONPHUITHBIX
YCIOBUM OKPYXAIOIIEH CPEebI.

CTaHIApPT CUCTEMBI JNEKTPUIECKHE /
JJIEKTPOHHBIE / TPOrPaMMUPYEMbIE AIEKTPOHHBIE,
CBsA3aHHbIE C PYHKIHOHAIBHOMN 0€30MaCHOCTHIO;
CTAaHIAPT Ha MOPOMBILUIICHHYIO YIPABIAIOLIYIO
CeTh;

CTaHaapT Ha  TEXHOJOTHYECKHE  S3BIKH

IPOTPaMMHUPOBAHUS KOHTPOJUIEPOB,
paccUnTaHHBINA Ha CTICIIMATICTOB o
aBTOMATH3aIlHH;

CTaHIApT Ha cucTeMy 0e301acHOCTH,

obecrieunBaemasi mpubopamMu I CEKTOpa
oOpalarbIBaroIIell OTPacid TPOMBIIIICHHOCTH.
TpeboBanusi K CTPYKType, OIPEICICHUSIM,
CUCTEeME W TPOTrPaMMHOMY U amnmnapaTHOMY
00ecre4yeHuIo.

CTaHJAPTHBIA  WHTepderc  B3aMMOJCHUCTBUS
OporpaMM B MPOMBIIUIEHHBIX  CHCTEMax
aBTOMAaTH3AIlNH;

CTaHJapTHBIN uHTEepdeic 0OIIeHHs TPOrpaMM;

CTaH/IApPTHBIA MEKIPOTPAMMHBIN TPOTOKOI;
KOMITOHEHTHasi 00BEKTHAsI TEXHOJIOTHSL.
yHOpsII0YEHHAs COBOKYITHOCTb 3HaYEHUN
TEXHOJIOTMYECKON TNEepPeMEHHOM, Kaxaoe Hu3

KOTOPLBIX 3aIlMCBIBACTCA B MaMATb KOMIIBIOTEpaA
qepe3 OHpeI[eHCHHLIﬁ HUHTCPBAJI BPEMCHU,

COBOKYITHOCTb CUTHAJIbHBIX YCTPOMCTB,
n300pakeHnii 000pyIOBaHUS W BHYTPEHHHX
CBsA3EH KOHTPOJIUPYEMOTO o0BeKTa,

pa3sMeIaCMbIX Ha  OUCHCTYCPCKUX  IIYJIbTaX,
CIICOHUAJIBbHBIX IIAHCIAX HJIIM BBIIIOJHCHHBIX Ha
MEPCOHAJIIBHOM KOMIIBIOTEPEC,



Muemocxema;

4.9 Haiigure COOTBETCTBHE:
OnepatuBHbBIN HEpCOHAT;

OO6cCyXKUBaOIIHI

MEPCOHAT;

PemoHTHBII TEpcoHAT;

4.10 Haiiaure cOOTBETCTBHE:
TAL;

PAHH;
FC;

NS

4.

5.

daiin, conepxkaiimii UCTIOTHIEMBINH KOJI, KOTOPBIHA
MOJKET BBI3BIBaThCS WindowS-puiioskeHHeM, K
KOTOPOMY HOJKITIOUeHa TaHHasi OMOINOTeKa;
HEKOTOpPOE  COOOLICHME,  MpeaylnpexIarouee
ornepatopa O BO3HMKHOBEHUHM OMPEICICHHON
CHTyallid, KOTOpasi MOXET TPUBECTH K
CEpPbE3HBIM IMOCIICCTBUSIM, M IOTOMY TpeOyroliee
€ro BHUMaHUs U BMEIIATEIILCTBA.

nuna, o0ecrneynBarouie MOHTaX 00OpyIOBaHUS
COIIACHO Pa3pabOTaHHOMY 3apaHee MIPOEKTY;
JUIa, HEMOCPEJICTBEHHO HE YYacTBYIOIIMHM B
(GyHKIIMOHUPOBAHUU CUCTEMBI, OJIHAaKO
CIIOCOOHBIN  BBINIOJIHUTH PEMOHT OTKa3aBIIMX
TEXHUYECKUX CPEJICTB;

JUIa,  HEMOCPEICTBEHHO  y4YacTBYIOIIME B
NPUHITUM PEHICHUH MO MpOLeccy YIpaBJIeHUS U
B BBITIOJTHEHUH (PYHKIIUN CUCTEMBI;

nauna, obecreyuBarolue HOpPMalbHbBIE YCIOBHS
(GYHKIIMOHUPOBAHUSI CUCTEMBI B COOTBETCTBHH C
UHCTPYKIUSMHU.

WH/IMKAIUS COCTOSTHUS HACOCa;
peryarupoBaHKE PACXOMa;

npeaynpeuTeIbHass CHTHATU3AIMs  HIDKHETO
YPOBHSI 110 TEMIIEPaTypE;

npeaBapuiiHas CUTHAIM3AIUS BEPXHETO YPOBHSI
10 JIaBJICHUIO.

WH/IMKAIUS COCTOSTHUS 3aJIBUKKU

Yactb V. 3aganns Ha 100aBJeHNe CJI0BA B TOTOBbIIl 0TBET

Yxaorcume na aucme omeenioes, Kakoe Clo60 nponyuerHo.

5.1 Kommiekc MareMaTHYeCKHX M TEeXHHYECKHX CPeACTB, NMpeIHa3HAYEHHBIX JIsi

ABTOMAaTHU3allMU MMPOUECCOB MPOCKTHPOBAHUSA € YIACTHEM Y€JI0BEKA —I3TO

5.2 YeaoBexko-MalINHHASA

CUCTEMA

yupaBJjieHus, oﬁecneanammaﬂ

aBTOMATHU3HPOBaHHbIH cOOp M 00padoTky uMHpopManuu, HeOOXOAUMON I ONTHMHU3ALUH
ylnpaBjeHUs] TEXHOJOTHYeCKHMH O0beKTaMHU YNpPaBjJeHHs B COOTBETCTBHH C MPHHATHIM

KpHuTepuemM

— 3TO

5.3 IlpumeHeHHe TOTOBBIX Pa3padOTOK M TrOTOBBIX NPOrPAMMHBIX M TeXHHYECKHX

NPOAYKTOB CTOPOHHUX (PMPM, KAK 4YacTedl CBOHMX pa3padaTbIBaeMbIX CPEACTB M CHCTEM
Ha3bIBaeTCs .

5.4 — 3TO0 npeodpa3oBaTe/b HHPOPMALMH 0 HEKOTOPOil pu3nyecKoi
BeJIMYMHE B CUTHAJI, Yallle BCero JIeKTPU4YeCKui, yA00OHbIN /151 MOCJIeyoIel nmepesadu 3Tou
HH(pOpMALINH, ee HMCIOJb30BAHMSA M 00pPadOTKH B CHCTEMax aBTOMATHYECKOr0 KOHTPOJA H
ylHpaBJIeHHS.




5.5 Ilox mHdopmanmeii, XapakTepu3yOIIelH COCTOSTHHE TEXHOJOIMYeCKOro mpoiuecca,
CHCTEMOH KJIaCCHPUKANMH W KOAMPOBAHMA TEXHOJOIMYEeCKOil HMH(POpMALHMH, MACCUBOB
JAHHBIX U IOKYMEHTOB, He00X0AMMBIX 1151 BbinoaHeHus Beex pynkuuii ACYTII nonumaercs

5.6 IlporpammHoe o0ecrneuyeHue, ynpapJjsiollee JuUcleTYepu3aunueil  3ajgauy,
pacnpenejieHHeM PpecypcoB, 00pa0dOTKOH mnpepbIBaHW, BBOJAOM-BBLIBOJAOM, HHTepdeiicom
10JIb30BaTeJIsd, (PailjioBoil CHCTEMOM U JpP. Ha3bIBaeTCs -

o.7 - OTKpBITasg apxXuTeKTypa Ijis
pa3padoTKH NPUWIOKEeHMII KJIMeHT-cepBep. basupyercssi Ha 00bEKTHO-OPHEHTHPOBAHHOWM
texnosorun OLE kommanuu Microsoft.

5.8 HpOFpaMMHbIe CUCTEMBbI U NMAKETHI NPUKJIAJAHBIX IIPpOrpamMm, oﬁecnequnamume
pa60Ty KOMIIBIOTEPHBIX onmepaTopCcKux CTaHHHﬁ, Ha3bIBAKOTCH

5.9 CoBOKYNHOCTHL CHTHAJBHBIX YCTPOWCTB, W300pakeHUHl O000OpyIOBaHUS U
BHYTPEHHHMX CBfi3eil KOHTPOJHPYEMOro 00beKTa, pa3MeliaeMbIX HA JMCIIETYEPCKUX MYJIbTAX,
CHeUAJBHBIX IAHEJAAX WM BBINOJHEHHBIX HAa MEPCOHAJIBHOM KOMIIbIOTEpe Ha3bIBaeTCs

5.10 - MPOrpamMMbl, HCIOJIb3yeMble
B Xole pa3pad0TKH, KOPPEKTHPOBKH MJIM Pa3BHTUS JAPYrHUX MPOrpaMM: peaaKTopbl,
OTJIAYUKH, BCTIOMOTaTe/IbHbI€ CHCTEMHBIE POrPaMMBbl, rpaduyecKue NaKeThbl U Ap.

Bapuant Ned
Yactb |. 3aganns ¢ BLIOOPOM HECKO0JLKHX BEPHLIX OTBETOB

1.1 CoBpemennbie ACYTII BbINOJHSAIOT cJieAyIONIAe OCHOBHbIE (DYHKIIUM:

1.  cOop unpopManuu OT 0OBEKTA yIPABICHNUS,

2.  COKpallleHHE 3allacOB HE3aBEPIICHHOTO MTPOU3BOJICTBA;

3. mepenaya, mpeoOpa3oBaHue U 00pabOTKa HHGOPMAIIHH;

4.  TIOBBIIICHHE YPOBHS TPOM3BOJCTBA IIyTeM O0oJiee TOJHOTO U PalMOHAIBHOTO
WCIIOJIb30BaHUS ITPOU3BOJICTBEHHBIX MOIIHOCTEH; TPYIOBBIX, MATEPHAIBHBIX U JICHEIKHBIX PECYPCOB,
COKpAIIIEHUE CPOKOB TOATOHKH MTPOU3BOJICTBA K BBIITYCKY HOBBIX U3JICIINH;

5. BbIpabOTKa M peanu3aiysl YIpPaBJISIFOIIUX BO3JCHCTBUN HA TEXHOJOTHUYECKHH OOBEKT
yIIpaBIICHHUSL.

1.2 Ha ypoBHe ynpaBJ/ieHHs IPOU3BOJACTBOM pPelIAOTCS 321a4M:

1. mepemaum oOpaboTaHHOW wWH(OpPMaUK Ha YPOBEHb IUIAHUPOBAHHS PECYPCOB
MIPENPHUITHS;

2.  OmNepaTUBHON ymopsaoueHHOU 0OpaboTKu mepBUYHOM MH(OPMAIIUU U3 TIEXa;

3. oToOpakeHuss (WM BU3yaldW3allid) JaHHBIX B TPOM3BOJCTBEHHOM TIpoOIlecce U
OTIEpPAaTUBHOTO KOMILJIEKCHOTO YIIPABIEHUS pa3IMYHBIMH arperaTamu;

4.  cOopa nepBUYHOM MH(MOPMALIUY U peaTH3alii UCIIOJHUTENbHBIX BO3ICHCTBUM;

5.  HEemoCpeJCTBEHHOTO aBTOMATUYECKOTO YIPaBIECHUS TEXHOJIOTHUECKUMU MPOIIECCAMH.

13 K MATeMaTHYeCKOMY olecneyeHun o cucTeM ABTOMATH3HPOBAHHOIO
NPOEKTUPOBAHUS OTHOCSATCS:

1.  mpuknagHOE MpOrpaMMHOE 0OECTICUCHHE;

2 OTIepaIlMOHHAs CUCTEMA;

3. yCTpoOicTBa OMEPAaTUBHOTO B3aUMOJCUCTBHUS C OTIEPATOPOM;

4 yCTpOMCTBa XpaHeHus1 HH(OPMaIUY;



5. S3BIKM MpeJCTaBICHUS HH(POPMAIIUH.

1.4 VYxkaxure OTJIMYUTE]IbHbIE OCOOEHHOCTH IPHMEHEHUS! KOHTPOJLIEPOB Ha 0a3se
nepcoHajbHoro komnnrtepa (PC based control) B mpombliuieHHOCTH:

6. Tpu HECKOJBKMX BXOJAaX W BBIXOJAaX OOBEKTa HAAO IMPOM3BOAUTH OOJBIION 00bEM
BBIUMCIICHUH 3a JOCTATOYHO Majblii MHTEPBAJ BPEMEHU M HET HEOOXOIMMOCTH B HWCIIOJIb30BAHUH
’KECTKOTO MaJIoro BpeMEHH LIUKJIa KOHTPOJUIEPa;

7.  cucrtemHas (IpOMBIIUIEHHAs) CETh, COEAUHSIONIAasl "KOHTPOJUIEPl U paboyre CTaHLUU
MEXKy CO0O0i;

8. peanmsyrorcs (GYHKIMM YOpaBICHHS OTICIBHBIMU arperaraMd  (MHOTOCBSI3HOTO
pEeryaupoBaHMs, ONTHMHU3AIUU U T.I.), JUCIETYECPCKOTO YIIPABICHHUS y4acTKaMu MPOU3BOJCTBA,
ydeTa ¥ TUTaHUPOBAHMSI TPOU3BOJICTBA B IIETIOM;

9. cpemctBa aBTOMAaTH3alMK pabOTAalOT B OKpYKalOmIed cpene, HE  CIUIIKOM
OTJINYAOIIENCs OT YCIOBUI pabOThl OOBIYHBIX IEPCOHATBHBIX KOMITBIOTEPOB;

10. peanm3yeMble KOHTpOJUIEpOM (YHKIMH IeiecooOpa3Hee B CHITY WX HECTaHIAPTHOCTH
MIPOrpaMMHPOBATH HE HA OJTHOM M3 CIIEIUAIBHBIX TEXHOJOTHUYECKUX S3BIKOB, a HA OOBIYHOM SI3BIKE
pOrpaMMHpPOBaHKsI BBICOKOTO ypoBHs Tuna C++, Pascal.

1.5 Vkaxure o0co0eHHOCTH KJjacca pacnpelejieHHbIX CHCTeM  yIpaBJeHM,
OTJIMYAIOIIHE UX APYTHX KJIACCOB MUKPONPOLECCOPHBIX CPEICTB YIPABJIEHHS

1.  COBpPEMEHHOCTh MPOTPAMMHOTO OOECIICUEHUSI CUCTEMBI;

2.  IIUPOKWH AWMANa30H MOIIHOCTEW BXOMIAIINX B CHCTEMY KOHTPOJLIEPOB;

3.  TpUMCHECHHE ayTCOPCHHTA;

4.  pa3HooOpa3ue BapuaHTOB OJOKOB BBOJIa / BBIBOJIA;

5.  cuctemHas (MPOMBIIICHHAs) C€Th, COSAMHSIONIAs "KOHTPOJIEPHl U paboune CTaHIMH
MEXy COOO.

1.6 VYkaxnre, Kakue ceTH SBJIATCA HaudoJjiee PpPacnpoCTPAHEHHBIMHM, HO He
CTAHJAPTHBIMHM NPOMBIILICHHBIMH YIPABJISIIOIIUMHU CETAMM:

1. Modbus;
2. CAN;

3. P-Net;

4.  Bitbus;

5.  SwiftNet.

1.7 VYkaxute, KakHe TPH BHJAa O00MeHa ompeaessieT CTaHJAAPTHBINE uHTepdeiic
o0menus nporpamm - OLE:

1.  apxuBupoBaHUE 0OBEKTA;

2.  KomMpoBaHHE 0OBEKTA;

3. BHEJIpeHHE 00BEKTa;

4,  cBsa3bIBaHUE 00BEKTA;

5. ylajaeHue oObeKTa.

1.8 VYkamxurte, npeumyiecTsa ucnoiab3oBanusi SCADA-nporpamMm no cpaBHEHHMIO €
HeNnocpeJACTBEHHbIM MPOrPAMMHUPOBAHHEM ONEPATOPCKUX CTAHIIMIA:

6 3HAYUTENBHO COKpPAIAlOTCS 3aTPaThl TPyAa M BPEMEHU Ha pa3paboOTKy OMepaTOPCKHUX
CTaHIIMI;

7 MIPaKTUYECKH UCKITIOYaeTcs HE0OX0IMMOCTh B MIPUBJICYCHUH
BBICOKOKBaTH(PUIIMPOBAHHBIX MPOTPAMMUCTOB Ui Pa3padOTKH OMEPATOPCKUX CTaHIUH, I 3TOTO
JOCTaTOYHO KBATH(HUKAIIMK CIIEUAINCTa MO aBTOMATHU3allMM IPOU3BOJICTBA M IMPOTPAMMHCTA
CpenHel KBanu(pUKaIuy;

8 MOJIEP>KUBAETCS HAa BBICOKOM YPOBHE KaueCTBO CO3JJAHHBIX MTPOTPAMM;

9 CYIIIECTBEHHO MOBBIIIAETCS YI0OCTBO pabOTHI onepaTopa Mpou3BOICTBA;

10  Her HM KakuX mpeumyuiecTB B ucrnonb3zoBanuu SCADA-iporpamm.

1.9 Kakue ¢pyHkumuu peaausyert nepconana cekropa ACYTII:

1.  TexHudeckoe oOCTyKUBaHUE, PEMOHT U 3aME€HA TPUOOPOB B MpOIlecce IKCIUTyaTaIHH;

2.  yCTaHOBKAa U COTPOBOXKICHHE MPOTPAMMHOTO OOECTICUeHUS;



3 oOciy>)kuBaHue U NpopHIaKTHKAa HICTOYHUKOB Oecriepe00iHOTO MUTAHUS;

4.  mpoBepKa U TECTUPOBAHHUE IIPOTrPAMMHOI0 OOECIIEUEHUS;

5. KOHTpOJb 32 KAYECTBOM BBIITYCKAa€MOM MPOJAYKIIIH.

1.10 B crparerum ymnpaBJjieHHs1 (MaTeMaTH4YeCKOM ONMCAHHUM) TPH ONMMCAHMH
AJITOPUTMA YIIPABJICHUS W 3aIIUThI NIPUBOAUTCH:

1. momaroBoe ONUCaHHWE JIOTUKA QJTOpUTMa M crocoba (GopMHUpOBaHHS pE3yIbTAaTOB
peleHusl ¢ yKa3zaHHEM IOCJIEAOBATEIFHOCTH BBINOJHEHNS (DYHKIMOHAIBHBIX OJIOKOB WIIM IIIAroB,
pacUeTHBIX WX JOTUYECKUX (GOPMYJI, UCIIOIb3YEMBIX B AJITOPUTME;

2.  OIHKCaHHE CBS3EH MEXIY YacTAMHU M ONepalMsIMHU allTOPUTMA;

3. mepedeHb NPUHATHIX JOMYIICHWA M OIEHKH COOTBETCTBHS TPHUHATON CTpaTeruu
YOpaBJICHUS pealbHOMY Tmpolieccy (0OBEKTY) B Pa3NUYHBIX PEXKUMaX M YCIOBUSIX PaOOTHI
(HampuMep, cTallMOHAPHBIE PEXKUMBI, PEKUMBI ITyCKa U OCTAHOBKHU arperaTtoB, aBapuiiHbIE CUTYallUU
UT. 1.);

4.  wmaremaruueckoe onucanue ("mMomens") mpouecca (00beKTa);

5.  CBEIEHMS O pe3ysbTaTax Hay4dHO-UCCIIEOBATEIbCKUX padOT, €CIM OHU MCHOJIb30BaHbI
JUTsl pa3pabOTKH aJIrTOPUTMA.

Yacrts |l. 3aganusa ¢ BLIOOPOM 0IHOT0 BEPHOI'0 OTBETA
U3 npeonosicennvix apuanmos omeemos avloepume moabKo 00UH GEPHbILL OMBEN.

2.1 ABTOMATH3HMPOBAHHAsI CHCTeMa YNPABJIEHUS TEXHOJOTHYECKHM TMPOLEeCcCcOM
(ACYTII) —371o0:

1. nmporpamMmHO-ammapaTHbIi KOMIUIEKC, NpeIHA3HAYEHHBIH I  MPOEKTHUPOBAHUS
aBTOMATU3UPOBAHHOM CHCTEMBI YIPABJIEHUS TEXHOJOTUYECKUM IPOLECCOM M pealu3yloluil B
pa3paboTaHHON aBTOMaTHU3UPOBAHHOM CHCTEME YIPaBJICHHS TEXHOJIOTUYECKUM MPOLECCOM (PYHKIIUU
yIpaBieHUs] BEPXHETO YPOBHS;

2.  OpraHu3alMOHHO-TEXHUYECKH KOMILJIEKC, obecreynBaroNIii OpraHU3aIHUI0
yIpaBiIeHUs! MPOMBILIUICHHBIM MPEANPHUATHEM Ha 0a3e MCIOJIb30BaHUS SKOHOMHUKO-MaTEMaTHUECKUX
MeTo/10B 1 DBM, BKIIIOUAIONINil B OrpaHMYEHHON CTENEHU BBIPAOOTKY U MPUHSATHE YCTAHOBIECHHBIX
YeJI0BEKOM pelICHHI;

3. KOMIUIEKC MAaTeMaTH4YeCKMX W TEXHHUYECKHUX CPEJACTB, NpeJHa3HAYCHHBIX IS
aBTOMAaTHU3AIMH MIPOLIECCOB MPOSKTUPOBAHUS C YUaCTHEM YEJIOBEKa;

4.  4eloBEeKO-MalllMHHAS CUCTEMa YIpaBleHHUsS, OOecreunBaroias aBTOMATU3UPOBAHHBIN
cbop u 00paboTKy uHpOpMALIUU, HEOOXOAUMOI ISl ONTUMH3AIMH YIIPABICHUS TEXHOJIOTHYECKUMU
00BEKTaMU YIPABJICHUS B COOTBETCTBUU C MPUHATHIM KPUTEPHUEM.

2.2 YpoBeHb ynpaBjeHHs IPOM3BOACTBOM peajindyeTcsi Ha (6a3ze:

1.  HCHOTHUTENBHBIX MEXaHU3MOB;

2.  TPOMBIILIEHHBIX KOHTPOJIIEPOB;

3.  IepcoHaJIbHBIX KOMIIbIOTEPOB;

4, SCADA-cucrewm;

5. cepBepoB.

2.3 CoBOKYNHOCTH NPABHJ M NpeINHCaHui, ycTaHABIAMBawIMX cTpykTypy ACYTII,
(yHKIHMHU U B3auMoeHCTBHE nepconasa, oocayxusawmero ACYTII naspiBaercs:

1. maremartuueckuM oOecrieueHUEM;

2.  TEXHUYECKUM oOecreveHueM;

3.  OpraHu3alMOHHBIM O0ECTICUECHUEM;

4.  MeToAuuecKuM oOecreYeHUueM;

5. uH(OPMAIMOHHBIM 00ECTIEUEHUEM.

24 K kakomy Kjaccy MHKPOINPOIECCOPHBIX KOMILIEKCOB OTHOCUTCS KOHTPOJLIEp,
ecJId o0lee YHUCJI0 BXOI0B/BbIX0/I0B TAKOT0 KOHTPOJJIEPa 00bIYHO HE NMPEBOCXOIMT /IeCSTKOB,
a BBINOJHSAEeMBbIMH (QYHKIUSIMH SIBJISIOTCS JH0O JOCTATOYHO CJI0KHAsi 00padoTka
U3MEpPHUTEIbHOI HMH(OPMAIIMH € PAaCYeTOM HECKOJBKUX YNPaBASIOIMIMX  KOMAaH[I, Ju00



pacueTbl MO CHENUAJIM3UPOBAHHBIM  (QopMyJjiaM, apryMeHTaMH KOTOPBIX SIBJISIIOTCSH
u3MepsieMble BeJIMYNHBI:

1.  cereBble KomIuieKchl KoHTposuiepoB (PLC, Network);

2.  nokanbHbie KoHTpOJUIepsl (PLC);

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

4.  nonHOoMacmiTabHbIC pactpezeacHubie cucteMbl yrpasienus (DCS, Full Scale);

5. pacnpenenennbie ManioMacintabHbie cuctembl yrnpasienus (DCS, Smoller scale).

2.5 K kakomy Kjaccy MHKPONPOIECCOPHBIX KOMILIEKCOB OTHOCHTCSI CHCTEMA, eCJIu
OHA BBINOJHAET (YHKUUH KOHTPOJSA, YNpPaBJIeHHs, ONTHMHU3AINHU, JHCTETYEPHU3AUUH W
NJIAHNPOBAHMS:

1.  cereBble KomIuieKchl kKoHTposuiepoB (PLC, Network);

2 nokanbHbie KOHTpOJUIepsl (PLC);

3. KoHTpoJuiepsl Ha 0a3e nmepcoHanbHbIX KommbloTepoB (PC based control);

4.  monHOMacmiTabHbIe pactpeseacHubie cuctemsl ynpasienus (DCS, Full Scale);

5 pacnpezeneHHbie ManomaciitadbHbie cuctemsl ynpasienus (DCS, Smoller scale).

2.6 K kakoii IpoMbINLIEHHO CeTH OTHOCATCS CJIeAYIoNHe napaMeTphl: AJINHA IHHBI
po 1.5 km; ckopocth nepeaaum aaHHbIX -1.2 Kourta/cex; umciao npudopoB, KOTOpble MOKHO
MOJACOCAUHUTD K OJHOI IIMHE 00bIYHO 10 8-Mu NpudOpoOB:

1.  Modbus;

2.  HART -mporokor;

3. Foundation Fieldbus;

4. Profibus;

5. Bitbus.

2.7 TIlog cTaHAapTHBIM  MeXaHHW3MOM  J0CTYNa NPHJIOKEHMH K  JaHHBIM
TeXHOJIOTN4YeCKOro Nnpouecca, NoJay4aeMbIM OT TEXHOJIOTMYECKHX KOHTPOJ1JIEPOB, OCHOBAHHOI0
HA TEXHOJIOTHH B3auMoaeicTBusa Mexkay npuiokeHusimu COM/DCOM B paMKax apXuTeKTYpPbI
«KJIMEHT-cepBep», NOHUMAaeTCs:
unrepdetic OLE;
npotokos DDE;
apxurektypa ActiveX;
texnosorusi COM / DCOM;
unrepgeric OPC.

.8 Taxkue cBoiictBa SCADA- nporpamMm, Kak: HaJlnune pycu(puIIUpPOBAHHON BepcuM;
MeCTO, CPOKH M YcjaoBHs 00yuyeHHusi TmoJib3oBarteseid padore co SCADA-nporpammoii,
OTHOCSATCSH K:

1.  crpykrypHbiM ocobeHHOCTsIM SCADA-nporpamm;

2.  cromMocTHBIM Xapaktepuctukam SCADA- mporpamm;

3. JaHHBIM O pacrpocTpaHeHuH U conpoBoxaeHun SCADA-TIporpaMMmel;

4.  ¢dynkumonansHbM xapakrepuctiukam SCADA- mporpamm;

5. xapakrepuctukam otkpsitoctd SCADA- nporpamm.

2.9 Jluna, HemocpeaCTBEHHO Y4YAaCTBYWIIHMe B NPUHATHU pelleHU MO mpoueccy
ynpaBJieHHs U B BbINOJHEHUH (PYHKIHUI CHCTEMbI, OTHOCATCS K:

i ol A o

1.  omepaTMBHOMY MEpCOHaIY;
2.  pEMOHTHOMY IEPCOHAIY;
3. 3KCIUTYyTallMOHHOMY IepCOHaTy.

2.10 Kakue okHa 0TOOpaKalOT JaHHbIE 0 X0/Ie MPOIecca BO BpeMeHH:
OKHa o011ero 0030pa;

OKHA HACTPOUKH;

rpaduueckue okHa (MHEMOCXEMBI);

OKHA COOOIIEHUI 1 CUTHAIN3aIIHii;

OKHa PErucTpaluy xXo/ia mpoiecca.

agrwnE



Yacte |11. 3aganus Ha cB000OAHOE KOHCTPYHPOBAHUE OTBETOB

3.1 MecTo HHTErpHPOBAHHOM CHCTEMbI IPOEKTHPOBAHHUS M YIIPABJIEHUS B CHCTEME
AaBTOMATHU3HPOBAHHOIO MPEANPUSITUS — ...

3.2 Yposenb ynpasjenus npousoacrsom MES (Manufacturing Execution System) —
37O ...

3.3 Texuuveckoe oOecrmevyeHHe ABTOMATH3HPOBAHHONH  CHCTEMbI  YyHpaBJIeHHsI
TEXHOJIOTHYEeCKHM MPOLECCOM BKJIIOYAET B ceds ...

3.4 Tlom KJIacCOM MHUKPOINPOIECCOPHBIX KOMIUIEKCOB — CeTeBOi KOMILIEKC
koHTposiepoB (PLC, Network) monumaerest cienyoiee...

3.5 TIloax mMpPOKMM IHANMA30HOM MOIIHOCTEH BXOISIIIMX B CHCTEMY KOHTPOJJIEPOB
KJIACCA pacnpeesIeHHbIX CHCTEM yNPaBJICHHS IIOHMMAeTCs CJIeAyIolee. ..

3.6 Kparko mepeuHc/inTe OCHOBHbIE 3TANbl PAIMOHAJLHONH METOANKH KOHKYPCOB 110
BbIOOPY CPeJACTB M CHCTEM ABTOMATH3ALMH U UX OCHOBHbIE 0COOEHHOCTH: ...

3.7 Tlon cranpapTHoii apxuTtekTypoii ActiveX moHumaercs ...

3.8 Ilepeuunciurte croumocTHbie XapakTepucTuku SCADA-iporpaMMm — 1eHBI: ...

3.9 Onucanue HHPOPMAIHOHHOTO oOOecmeYeHUs] ABTOMATH3HPOBAHHOW CHCTEMBI
yHpaBJIeHHs TEXHOJIOTMYECKHM NPOLECCOM BKJIKOYaeET B ceds ...

3.10 IlepeuuncjuTe CTPYKTYpPHBIe eAMHUIIBI TporpaMMHoro odecnevenusi ACYTII u ux
onycaHMue: ...

Yactp 1V. 3agauus Ha ynopsiiouMBanye 0TBETOB
Haitioume coomeemcmeue medncoy cmonoyamu. Omeem 3anuwiume no pe3yibmamam
UBMEHEHHOU HyMepayuu 6mopo2o cmoidya no OMHOUWEHUIO K NePEOMY.

4.1 Haiiaure cOOTBETCTBHE:
NCIInY; 1. KOMIUIEKC MaTeMaTHYECKHMX M TEXHHYECKHX

CpE€ACTB, MPEAHA3HAYCHHBIX JIsI aBTOMaTU3allun
IIponeccoB IMPOCKTUPOBAHUA C y4aCTUEM

YeJI0BEKa,
CAIIP; 2.  MPOTpaMMHO-aIapaTHBINA KOMILIEKC,
npeIHa3HaYeHHBIN TUIs MIPOEKTUPOBAHUS

ABTOMATH3UPOBAHHOM  CHCTEMBI  yIPaBJICHUS
TEXHOJOTUYECKUM IPOLIECCOM U PEaTU3yIOUIUil B
pa3paboTaHHONW aBTOMATU3UPOBAHHOW cHUCTEME

YIIpaBJICHUA TCXHOJIOI'MYCCKUM nmponeccomM

GbyHKIMM yIpaBlIeHUs] BEPXHETO YPOBHS;
ACVYTII; 3.  dYeloBeKO-MAalllMHHAs  CUCTeMa  YIpaBleHUS,
obecreunBaromiasi aBTOMaTU3UPOBAHHBIN COOp U
0o0paboTky uHpoOpMaIK, HEOOXOTUMOU IS

ONTUMU3AlIUU YIIPABJICHUA TEXHOJIOTHYCCKUMU

O0OBEKTaMM YNpaBJIEHUS B COOTBETCTBUU
HPUHATBIM KPUTEPUEM;

4.  opraHu3alMOHHO-TEXHUYECKUH KOMILJIEKC,
o0ecrieynBalOIIMi  OpPraHU3aIUI0  YIpPaBJICHUS
OPOMBIIIJICHHBIM  NpeinpusTueM Ha  0ase

HCIIOJIb30BaHHUA O9KOHOMHKO-MAaTCMAaTHYCCKHUX

MeTo10B 1 OBM, BKIIIOYarOmuii B OTpaHU4YEHHON
CTETIEHU BbIPAOOTKY U NMPHUHIATHE YCTAHOBJIEHHBIX
YEJIOBEKOM PEILLIECHUH.



4.2 Haiaure cOOTBETCTBHE:
Jaruuk;

KonTpoiuep;

HcnonaurenbHBIN
MEXaHU3M;

SCADA.

4.3 Haiiaure cOOTBETCTBHE:
1 Texunueckoe
o0ecIeyeHue;

2 Maremarnuyeckoe
o0OecIeyeHue;

3 OpraauzanoHHOE
o0OecIeyeHue;

4.4 HaiiauTe CcOOTBETCTBHE MEXKIY

KOMIIJIEKCOB U €ro BbIIOJHACMbIMH (l)yHKI[I/IﬂMI/I:

Jlokansubiii koutpoutep (PLC);

CeTeBblE  KOMILIEKCEHI
(PLC, Network);

npeoOpas3oBarens WHGOPMAMM O HEKOTOPOW
(bU3NYECKON BENMYMHE B CHUTHAJ, 4Yalle BCETO
DIIEKTPUYECKHMA, YIOOHBIM IS TOCIEAYIOIICH
nepesavYn dToi MHPOPMAIUH, €€ HCIIOIh30BaAHUS
u 00paboTkM B cHUCTEeMaX aBTOMAaTHYECKOTO
KOHTPOJISI U YIIPABJICHHUS;

IporpaMma, YIIpaBIIAIONIAs HEKOTOPBIM
amnmapaTHeIM OJIOKOM, HAalpuUMep, YCTPOMCTBOM
cOopa JaHHBIX WU IOPTOM BBOJa-BHIBOJIA;

3TO 3JEKTPOHHOE YCTPOWCTBO C IMPOrPaMMHBIM
VIOPABJICHHEM M PACHIMPEHHBIMH anmapaTHBIMU
BO3MOXKHOCTSIMU ~ M3MEPEHUS, VIPaBICHUS W
CBSI3U;

YCTPOMCTBO JUIsl MpeoOpa3oBaHusl MOCTYAIOIIETO
WH()OPMAIIMOHHOTO CHUTHAJIA B TO WM HWHOE
bu3nIecKoe BO3ACHCTBHUE;

[IporpaMMHBIE CUCTEMBI M TAKEThl MPHUKIAIHBIX
IPOrpaMM, obecrneunBaronye paboty
KOMIIBIOTEPHBIX OTIEPATOPCKUX CTAHITUH.

MIPHUKITATHOC MPOTpaMMHOE obecrieueHue;
OTICpaIlMOHHAsT CUCTEMa; SI3BIKM IPEICTABICHHS
nHpopMmaruu;

yCTpOWCTBa BBOAA / BBIBOJABI, YCTPOMCTBA
OTIEPAaTUBHOTO B3aUMOJICHCTBUS C OIEPATOPOM,
yCTpoiicTBa XpaHeHus HH(OpMaLIUK;
TE€XHOJOTUYECKHE WHCTPYKUUU U PErJIaMeHTHI,
OTPENENAINIe  BEICHUE  TEXHOJIOTHUYECKOTO
mpouecca; HMHCTPYKIUU [0 OKCIUTyaTalluu,
onucanue (QYHKIMOHAJIBLHOM, OpraHU3alMOHHOMN
U TEXHOJOTMYECKOW CTPYKTyp U  JIpyrue
JOKYMEHTBI aHAJIOTUYHOTO COJIeP>KaHUS;

A3BIKM OTIMCAHUS U MAaHUITYJUPOBAHUS TAHHBIMU;
S3BIKM  OMHUCAHUs  alTOPUTMOB  YIIPABJICHUS,
S3BIKH MPOTPAMMUPOBAHHUSL.

HA3BaHMEM KJlacca MHKPONPOLECCOPHBIX

1. onrummzanus, KOHTPOJTb,
yIIpaBJICHUE, crienaibHbIe
byHKIHH;

KOHTPOJUIEPOB 2.  KOHTPOJb, YIPABICHUE;

[TonmHOMacIITAOHBIE pacnpeaciCHHbIC 3. AucrieTucpusanus, IJIaHUPOBAHUC,

CHUCTEMBI YIIpaBJICHUSA
Scale);

(DCS,

Full ONTUMU3ALIHS, KOHTPOJIb,
yIpaBJIeHHE, CreIralbHbIE

GyHKIHH;
4.  KOHTPOJIb, yIpaBJIeHue,

crienMaibHbIe (PYHKIIHH.

45 HaiiauTe COOTBETCTBHE MEXIYy Ha3BaHMEM KJacca MHKPONPOLECCOPHBIX

KOMILIEKCOB M Ha3BaHMEeM KOHTpoJliepa:
KonTtposnep Ha 6aze PC;

1. xonrtpomiep cepuu Advantech;



KOHTPOJIJIEPOB

MajioMaciuTa0oHeie 3.

MEXKITY

2. koutposuep cepuu DeltaV;

koHTpoJutep cepun TSX Micro;

4. xontpoiuiep cepuu TSX Quantum.
Ha3BaHHWEM TOJIeBOH IIHHBI W  ee

JUIMHa HIUHBL 10 1.5 KM; CKOpOCTb INepeaayu
maHHbix -1.2  KoOwrta/cex; uwucno mpubopos,
KOTOpbIE€ MOKHO MOJICOEIMHUTh K OJHOMN IINHE
00bIYHO 710 8-MU PUOOPOB;

JUIMHAa IIHHBI 70 1 KM; CKOpOCTh mepeaayu
uHpopmanuu 1o cetn — 19,2 Ko6ut/cek; umcio
npuOOpPOB, MOJKIIIOYAEMBIX K C€TH 10 247; MeToA
JIOCTYTIA K CETU «BEIYIHN/BEIOMBINY;

JUIMHA IIMHBI 10 1.5 KM; CKOpOCTH mepenayu
uHpopmanuu no ceru - 31.25 Koéur/cex; uucino
npuOOpPOB, MOJKIIOYAEMbIX K CETH A0 32; METOA
JIOCTYTIA K CETH «BEIYIIUI/BEOMBII»;

JUIMHa IIMHBI 10 9,6 KM; CKOpPOCTBH Hepenayu
uHpopmaruu no ceru - 1500 Kowut/cek; umcno
pUOOPOB, MOAKITIOYAEMBIX K ceTH 10 127; meTos
JIOCTYTIA K CETU «BEIYIIUNA/BEIOMBIN.

TexHoyiorusi Microsoft, mnpemHazHaueHHAs A
pa3paboTKU M TOJUICPKKH MEX MPOTrPaAaMMHBIX U
CETEBBIX B3aUMO/IeHcTBHM B cpene Windows;
OTKpBITast  apXUTEKTypa i1  pa3pabOTKH
NPWIOKECHUH KIIMEHT-cepBep. basupyercs Ha
00BEKTHO-OpUEHTUPOBaHHONW TexHosoruun OLE
KoMmnaHuu Microsoft;

TEXHOJIOTHS, IPEJOCTABIIONIAs BO3MOYKHOCTh
B3aMMO/ICHCTBUS PACHPEICIICHHBIX MPUIOKECHUN
no cetd. OCHOBaHA Ha ApPXUTEKType «KIMEHT-
cepBepy;

CTaHJAPTHBIA MEXaHU3M JOCTYIA MPHIOKECHUHA K
JTAHHBIM TEXHOJOTHYECKOTO mporiecca,
MOJIy4aeMbIM OT TEXHOJOTHUECKUX
KOHTPOJIIIEPOB.

MOJIJIEP)KUBAaEMbIe uHTepdeiich
MEXMPOTPAMMHOTO  B3aUMOJICHCTBUS, B TOM
yrcne: OOMEeHa MAHHBIMU C TMPUIOKEHHUSIMH -
DDE; c¢ ©6asamm pgamneix - SQL/ODBC;
o0wekTHBIe cpencTBa Baumoseiicteus OLE, Ac-
tiveX; MOJJIEPKKA YHHUBEPCATHHOTO
npomslieHHoro uurepdeiica OPC;

CereBble  KOMILIEKCHI
(PLC, Network);
Pacnpenenennsie
cucrembl ympasienuss (DCS, Smoller
Scale);
4.6 Haijinure COOTBETCTBHE
XapaKTepUCTUKAMM:
HART-tipotoko; 1.
Foundation Fieldbus; 2.
Profibus; 3.
4.
4,7 Haiaute cOOTBETCTBHE:
COM; 1.
DCOM:; 2.
ActiveX; 3.
4,
4.8 Haiiagure COOTBETCTBHE:
XapakTepucTHUKU 1.
OTKPBITOCTH SCADA-
IpOrpaMmM;
OyHKIMOHATBHBIE 2.

xapaktepuctukn SCADA-

CTPYKTYpPHOE CTPOEHHE IIaKeTa: MOMAYJIBHOCTH;
peanu3anus CTpYKTypbl KIMEHT-CEPBEP; HAIUUNE



IIPOrpaMM;

CrpykTypHbIE 3.

0COOEHHOCTH SCADA-

IPOrpaMM;

4.
4.9 HaiiguTe COOTBETCTBHE:
OrnepaTUBHBIN IEPCOHAIT; 1.
OO6CTyXKUBaOIIIHI 2.
MIepCOoHa;
PemoHnTHBIN TIepcoHaT; 3.
4.
4,10 HaiauTe cOOTBETCTBHE:
Oxkna o0miero o63opa; 1.
I'paduueckue okHa; 2.

OkHa perucrpanum xojaa 3.

Impouecca,

BapUaHTOB SCADA - IIPOrpPaMMBl,
pa3InYaroIUXcss HHPOPMALMOHHOW MOLTHOCTBIO;
CpeacTBa O0TOOpaKEHUS: MHOT000pa3ue
JUHAMUYECKUX HW3MEHEHHH JIOOBIX 3JIEMEHTOB
MHEMOCXEM, UCIIOJIb30BaHUE 3JIEMEHTOB
MYJIbTUIUIMKAIIH, MHOTOOKOHHBIH JKpaH;
HaJIn4ue O6ubIMOTEK «MacTep-o0bEKTOB
(Wizard; xapakTepuCTHKH TPEHIIOB PEaIbHOTO
BPEMEHHU (onepaTuBHBIX) u apXUBHBIX
(MCTOpUYECKUX);  TMOJCPKKA  CIEHUATBHBIX
KJIaBuIl ~ omepatopa  (TopsiuMe  KJIABHIIH,
CEHCOpHBIE 30HBI, BO3MOKHOCTH
(GyHKIMOHAJIBHBIX KJIaBHATYP);

MUHUMAaJbHbIE U PEKOMEHAyeMble TPeOOBaHUS K
TEXHUYECKUM  XapaKTepUCTHKaM KOMIIbIOTEpa
JUIS pealu3aliy OMNepaTOPCKUX; IUKJIbl BBOJA-
BBIBOJIa JAHHBIX; IIUKJIbl OOHOBJICHUS TaHHBIX HA
JKpaHaXxX CTaHIIUH.

auna, o0ecreunBalie MOHTaX 000pyaI0BaHUA
COTJIaCHO pa3pabOTaHHOMY 3apaHee MPOEKTY;
JUIa, HEMOCPEICTBEHHO HE Y4YacTBYIOIIUNA B
(GyHKIIMOHUPOBAHUU CUCTEMBI, OJIHAaKO
CIIOCOOHBIN  BBIMIOJHUTH PEMOHT OTKAa3aBIIUX
TEXHUYECKUX CPEJICTB;

JUIla,  HENOCPEACTBEHHO  y4acTBYIOIIME B
NPUHITHM PELICHUH MO MPOLEecCy YIpaBJICHUS U
B BBITIOJTHEHUH (PYHKIIUN CUCTEMBI;

nauna, obecreuynBaroliie HOpPMalbHBIE YCIOBUS
(GYHKIIMOHUPOBAHUSI CUCTEMBI B COOTBETCTBHH C
UHCTPYKIHUSMHU.

OIMCBIBAIOT napameTpsl KOHKpPETHOI'O
ycTpoiicTBa/mpubopa/peryistopa u JaroT
BO3MO’KHOCTb €0 HACTPOMKU;

OTOOpa)kaloT JIaHHBIE O XOJe Ipolecca BO
BpPEMEHU;

IpeHa3HaYeHb! JUIsl KOHTPOJI 3a paboTON BCero
IOPOM3BOJCTBA B IEJIOM M U [OJIy4eHHUS
noctyna Kk 0oJiee moApoOHBIM OKHAM;
NPECTaBISIOT cO00H Tpadguueckoe n3o0pakeHue
OCHOBHOTO TEXHOJIOTHYECKOTO 000pYyJ0BaHUS,
cpeactB  KUII, u oroOpaxaioT CTpPyKTypy
QITOPUTMOB YIPABJIECHHUS, U UX COCTOSTHHE.

Yactp V. 3aganns Ha 100aBJIeHNe CJI0BA B TOTOBBII 0TBET

Yxaorcume na nucme omeemos, kaxkoe cioeo nponyweHo.

5.1

APYTHX CpPelCTB,
padoTaromuii Mo ynpapjieHHeM 4YeJI0BeKa.

- KOMILUICEKC TEXHHYECKHX, NMPOrpaMMHBIX H
npeunamaqe}mblﬁ AJig  aBTOMAaTH3alMM PpPa3/IMYHBIX MNMPOECCOB H



5.2 - COBOKYNHOCTH YIPaBJIsieMOI0 00beKTa W
aBTOMATHYeCKHX H3MEPHUTEJIbHBIX M YNPABJISIMX YCTPOHMCTB, (P)YHKUHMOHMpYIOIIas 0e3
y4acTus 4YeJIoBeKa (KpoMe 3TAaNoB 3aIlyCKa U HAJAJAKHU CHCTEMbI).

5.3 IlpumeHeHHe TOTOBBIX Pa3padOTOK M TOTOBBIX NPOrPAMMHBIX U TeXHHYECKHX
NPOAYKTOB CTOPOHHUX (HPM, KaK 4YacTell CBOMX pa3padaTbiBaeMbIX CpPeJACTB M CHCTEM
Ha3bIBaercH ... .

5.4 — IporpamMma, KOTOpasi OKa3bIBaeT HEKOTOpbIe
YCJIYrd ApPYrUM NporpaMmaM (KJIMEHTaM) HWJIH KOMIbIOTEP, KOTOPbI 0Ka3bIBAET HEKOTOPbIE
YCJIYrd APYTMM KOMIIBIOTEPaM, MOAK/IIOYEHHBIM K HEMY 4epe3 ceTh.

5.5 CoBOKYNHOCTH NPaBWJI M NPeANUCAHMH, ycTaHABIMBaOIUX cTpykTypy ACYTII,
¢pyHkumu u B3auMojelicTBHe mepcoHana, oocayxkuBawimero ACYTII Ha3bIBaeTcs

5.6 Kommiekc NMporpaMMHbIX Hu JIMHFBUCTHYECCKHUX Ccpeacre oﬁmero HJIHN
CIIeMAJIbHOTO Ha3HA4YCHUA, pea.ﬂmylomnﬁ MOAAECPKKY Co31aHus 0a3 JAHHbIX,
HECHTPAJTU30BAHHOI'0 YIIPABJICHUA U OPraHU3allUM A0CTYIIA K HUM Pa3/IMYHbIX noJib30BaTeJiei
B yYcioBusix HpI/IHﬂTOﬁ TEXHOJOI'UHA OﬁpﬂﬁOTKl/l JAAHHBIX

5.7 - TEeXHOJIOT M,
NPeI0CTABISAIONIAS BO3MOKHOCTh B3aUMOJEHCTBHSI pacnpelejJeHHbIX NMPUJI0KEHH MO CeTH.
OcHOBaHA HA APXUTEKTYPe «KKJIUEHT-CepPBep».

5.8 IlporpamMMmHBbIe cHCTeMbl W NMaKeThl MPUKJIAJAHBIX MPOrpaMM, odecreyuBaIONIue
padory KOMIIbIOTEPHBIX OIepPaTOPCKUX CTAHI U, Ha3bIBAKOTCHA

5.9 - 3TO HEKOTOpoe CcoodIlleHHe,
npeaynpeskaawinee onepaTopa 0 BOSHUKHOBEHHH ONpPeNeJIeHHOH CHTYalliH, KOTOpPasi MOXeT
NPUBECTH K CEPbe3HBIM MOCJAEACTBHSAM, H MNOTOMY TpeOymolllee ero BHHMAHUA W
BMeIIATEeIbCTBA.

5.10 - CHTrHajJM3aunmsi, cpadaTtbiBaiomasi
MPH T0CTHKEHUHU MPeaeTbHO TONMyCTUMOr0 3HAYEHHsI MIapaMeTpPa TeXHOJI0THYeCKOro mpoiecca.

Kpurepun onenkn
IIpy orneHKE pe3y/JIbTaTOB BBIMOJHEHUS TECTOBBIX 33JaHUM B paMKaX JTUCIUILUIHHBI
«CXeMOTEXHHUKa» HCIOJIb3yeTcsl pedTHHroBas cucrtema. COIIaCHO PEHTHHIOBOM CHCTEME OICHKA
pe3yJIbTaTOB TECTUPOBaHHS GOPMHUPYET TeKylHid peiituar R™ . MakcumaibHOE 3HAYCHUE OIICHKU
paBHo 10 6. Tect cuntaeTcs MpoilACHHBIM, €CIIH CTYJCHT MOJY4HII 32 HEro He MeHee — 6 0.
Kputepun o1ieHKH NpeCTaBlICHbI B Ta0JI.

Kputepun oueHKH TeCTUPOBaHMS Kosaun4yecTBo 6as10B
Yacts |. 3aganne ¢ BBIOOPOM HECKOJILKUX BEPHBIX OTBETOB 0-1
Yacts |l. 3ananue c BBIOOPOM OJJHOrO BEPHOTO OTBETA 0-1
Yacrs |ll. 3ananne Ha cBO60AHOE KOHCTPYUPOBAHHE OTBETOB 0-2
Yacts V. 3aganne Ha ynopsiIoueHre OTBETOB 0-1
Yacts V. 3aganue ¢ nporyckoM clioBa 0-1
UTOI'O 0-6
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