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Ilepeuenv Komnemenyuil c yKazanuem yposHeil ux gpopmuposanus

Hnoexc Cooepircanue Imanwvt hopmuposanus Komnemenyuu
KOMnemeH KOMnemeHuyuu Jexyuu | Ilpakmuueckue | Jlabopamopnwie Kypcoeoi Haumenosanue
uyuu 3anamus, 3anamus npoekm OUEHOUHO020
JaabopamopHblil (paboma) cpeocmea
HPAKMUKYM
OIIK-4 CrnocoGHOCTh y4acTBOBaTh B | Tema 1-9 He JI. paboma 1-4 He IK3ameHn,
pa3paboTke OOOOIIEHHBIX BapHAHTOB npedycmompen npedycmompe | mecmupoganue, 1ao.
pelieHus MpodieM, CBA3aHHBIX  C bl Hbl pabomeui,
aBTOMaTH3alMel MPOU3BOJICTB, BEIOOpE KOHmMpobHan
Ha  OCHOBE aHaluM3a  BApUAHTOB paboma (3aounasn
ONTHUMAJIBHOTO MPOTHO3UPOBAHUS dopma obyuenusn)
MOCIICACTBHUH pElICHUS
OIIK-5 Crioco6HOCTB y4acTBOBATh B | Tema 1-9 He JI. paboma 1-4 He Ik3zamen,
pazpaboTke TEXHUUYECKOI npeoycmompen npedycmompe | mecmuposganue, 1ao.
JOKYMEHTAIUH, CBSI3aHHOU C bl Hbl paodomui,
npodeccnoHaNbHOM eATENbHOCTHIO KOHmMpoibHaA
paoboma (3aounasn
¢opma obyuenusn)
ITK-5 Crioco6HOCTH y4acTBOBaTh B | Tema 1-9 He JI. paboma 1-4 He IK3amen,
pa3paboTke (Ha OCHOBE ICHCTBYIOLIUX npeoycmompen npedycmompe | mecmuposanue, 1ao.
CTaH/IAaPTOB W JPYroil HOPMATHBHOU ol Hbl padomui,
JOKYMEHTAI[MH) MPOEKTHOU U paboueit KOHmMpoibHaA

TEXHUYECKON TOKYMEHTAllMu B 00JacTH
aBTOMATH3ALNH TEXHOJIOTHYECKUX
MPOLIECCOB M MPOU3BOJCTB,  HX
HKCIUTYaTallHOHHOMY  00CIYKMBaHHUIO,

YOPaBJICHUIO  JKU3HEHHBIM  IUKJIOM
NPONAYKLIMM U €€ KayeCTBOM, B
MEPONPHUSITHIX o KOHTPOJIIO
COOTBETCTBUSA pa3pabaTbIBaeMbIX
IIPOEKTOB u TEXHUYECKON
JOKYMEHTAIUU JIEHCTBYIOIUM

paoboma (3aounasn
¢opma obyuenusn)




CcTaHAapTaM, TEXHUYECKUM YCIOBUSAM U
JPYTMM HOPMAaTHBHBIM TOKYMEHTaM

IIK-14 CrnocoGHOCTh y4acTBOBaTh B | Tema 1-9 He JI. paboma 1-4 He IK3ameHn,
pazpaboTke MEpPOTPUATHIA 1o npedycmompen npedycmompe | mecmupoeanue, 1ao.
MPOEKTHPOBAHUIO IPOLIECCOB bl Hbl pabdomeui,
pa3paboTku u M3TOTOBIICHHS KOHmMpOAbHAaA
NPOAYKIIUH, CPEACTB U  CHUCTEM paboma (3aounas
aBTOMAaTHU3aIlH, KOHTPOJIS, dopma obyuenusn)
JMAarHOCTHKY, UCIIBITAHUH, YIIPaBICHHS
MIPOU3BOJICTBOM, J>KU3HEHHBIM ITHKIIOM
OPOAYKIIMM M €€ KayeCTBOM, WUX
BHEIPCHUS

I1K-15 CnocoGHocTh BbIOUpaTh TexHonoruu, | Tema 1-9 He JI. paboma 1-4 He IK3amen,

WHCTPYMEHTAJIbHBIE cpeacTBa " npedycmompen npedycmompe | mecmupoeanue, i1ao.
CpeICTBa BBIYUCIUTENILHON TEXHUKH bl Hbl pabomeui,
npu OpraHu3aIuH MPOIIECCOB KOHmMpOabHAA
MIPOEKTHUPOBAHUA, U3TOTOBJICHHUSI, paboma (3aounas
KOHTPOJISI W MCHBITAaHUH NPOAYKIINH; ¢opma obyuenus)
CpeAcTBa U CHCTEMbl AaBTOMAaTH3aIUH,
KOHTPOJIS, JAMArHOCTHKH, HCIBITAaHHM,
yIpaBICHUS IIPOU3BOJICTBOM,
KU3HEHHBIM LHUKIIOM TPOAYKIIUH U €¢
KayecTBOM

I1K-16 Crioco6HOCTh y4acTBOBATh B | Tema 1-9 He JI. paboma 1-4 He IK3amen,
OpraHu3alyu MEPOIPUITHH 1o npedycmompeH npedycmompe | mecmupoganue, 1ao.
MOBBIIIEHUIO ~ KAuecTBa  NPOAYKIIHH, ol Hbl padomui,
MIPOU3BO/ICTBEHHBIX u KOoHmpoavHan
TEXHOJIOTUIECKUX MIPOIIECCOB, paboma (3aounas
TEXHHUYECKOMY U HWH(OPMaIMOHHOMY dopma obyuenusn)
o0ecrne4eHuno ux pa3paboTKu,

UCIIBITAHUN u JKCILTyaTaIuH,
TIJIAHUPOBAHUIO pabort o

CTaHJApTU3alluu U CepTI/I(I)I/II(aL[I/II/I, a




TaKxe aKTyaJIn3aluu
perIaMeHTHPYIOIIEN JOKYMEHTAIUU

I1K-17

Cnoco0HOCTH y4acTBOBATh B
pa3paboTKe ¥ MPAKTUIECKOM OCBOCHUH
CPE/ICTB, CHCTEM yIpaBICHUS
MIPOU3BOJICTBOM MPOAYKIIUH, ee
JKU3HEHHBIM IMKJIOM M KayeCTBOM, B
[IOJIOTOBKE IUIAHOB OCBOEHMSI HOBOMU
TEXHUKH, B 00001mesnu u
CUCTEMAaTH3AIMH PE3YJIbTATOB PAOOTHI

Tema 1-9

He
npeoycmompen
bl

JI. paboma 1-4

He
npedycmompe
Hbl

IKzamen,
mecmuposanue, 1ao.
paoomot,
KOHmMpObHAasA
paooma (3aounasn
dopma obyuenusn)




Ilepeuens oyenounvix cpeocme no oucyunaune (Mooyi)

Texyumuii peiiTUHHT
OuyHas 3aoyHas
JIab. pabota bann JIa6. pabora basn
Jla6. pabora Nel 9-13 Jla6. pabora Nel 4-6
Jla6. pabora No2 9-13 JIa6. pabora No2 4-6
Jla6. pabora Ne3 9-13 Jla6. pabora Ne3 4-6
Jla6. pabora Ned 9-13 JIa6. pabora Ned 4-6
TecTtupoBanue 0-3 KontponbHas padbota 20-28
TectupoBanue 0-8
NTOI'O 36-60 NTOI'O 36-60
JK3aMeHAUMOHHBbIH peHTHHT
Bomnpoc bann
Ox3aMeHalMoHHbIN Borpoc Ne 1 7-11
TeopeTHYecKass 4acTh (OmpeleeHus, OOIIHe XapaKTepUCTUKH U 3-4
T.IL.) 3-4
BBIBOJT (hOpMYyIT 1-3
PaBIHHOCTh KOHEYHOTO PE3yNbTaTa
DK3aMeHaIMOHHbIN Borpoc Ne 2 7-13
TEeOpeTHUYecKasl 4acTh (ompezeseHusi, OOLIMe XapaKTEPUCTUKU H 3-4
T.IL.) 3-5
BBIBOZ (hopmynt 1-4
NPaBJIbHOCTh KOHEYHOTO PE3yJIbTaTa
[TpakTiueckoe 3aganue (IPaBIbHOCTh KOHEYHOT'O PE3yabTaTa) 8-10
JononuurensHsiii Bonpoc Ne 1 1-3
JlonomHauTenpHbIN Bormpoc No 2 1-3
NTOI'O 24-40




HlIxana ouenusanus

Indposoe
BbIpaKeHue

Bripaxenue B
0aJsnax:

CioBecHoe
BbIpa:KeHHe

Kputepun ouieHKH HHAMKATOPOB JOCTH:KeHHs TPU (popMe KOHTPOJIS:

IK3aMCH

3adyeT

5

87 -100

OTan4HO
(3auTeHo)

OneHka «OTJIIMYHO» BBICTABISIETCA CTYJEHTY, €CJIH TEOpPETHUECKOe
coJiep>kaHue Kypca OCBOEHO MOJHOCTHIO, 0e3 Mpo0esyoB; McYepHbIBaoLIE,
[IOCJIEIOBATENIbHO, YETKO M JIOTMHYECKHM CTPOMHO H3JaraeT MaTepual;
CBOOOJHO CIpAaBISieTCs C 3afadyaMM, BOIPOCAMH W APYIMMH BHIAMH
MIPUMEHEHUS 3HAHWM; HCIOJIB3yeT B OTBETE JOMOIHUTENBHBIN MaTepuan
BCE NPENyCMOTPEHHBIC MPOrPaMMOM 3allaHHs BBIIOJHEHbI, Ka4eCTBO HX
BBIMIOJIHEHHUS OLICHEHO YHCJIOM OamioB, OMM3KUM K MaKCUMaJbHOMY;
aHAJIM3UPYET TIOJIyYEHHBIE pe3yJIbTaThl; MPOSBIAET CaMOCTOSTENbHOCTh
TIpH BBIIOJTHEHUH 33 JaHUH

74 - 86

Xopouio
(3auTeHO)

OLEeHKa «XOpOILO» BBICTABISIETCS CTYNEHTY, €CIU TEOPETUUECKOE
collep)KaHHEe Kypca OCBOSHO IIOJTHOCTHIO, HEOOXOIWMBIC IPAKTUIECKHE
KOMIIETEHIINK B OCHOBHOM C(OPMHPOBAHBI, BCE MPEIyCMOTPEHHBIE
porpaMMoi oOydeHus] y4deOHBle 3aJaHUs BBHITIOJIHEHBI, KadeCTBO WX
BBIMIOJIHEHHSI JOCTATOYHO BbICOKOE. CTYIEHT TBEpPAO 3HAET Marepual,
rpaMOTHO M MO CYUIECTBY M3Jarae€T €ro, He JOMNYyCKas CYLIECTBEHHBIX
HETOYHOCTEW B OTBETE HA BOIPOC.

60 -73

VY nosnersopu
TEJIBHO
(3auTeHo)

OueHka  «yIOBIETBOPUTENIBHO»  BBICTABISETCS  CTYIEHTY,  €CIU
TEOPETHYECKOE COAEpPIKaHWE Kypca OCBOCHO YaCTHYHO, HO TMPOOENbl He
HOCSAT CYIIECTBEHHOI'O XapakTepa, OOJBIIMHCTBO TPEIYCMOTPEHHBIX
MPOTPaMMOii 3aJ]aHN i BBITIONIHEHO, HO B HUX UMEIOTCS OIIMOKH, TIPH OTBETE
Ha MOCTAaBJICHHBIA BOIPOC CTYJIEHT AOMYCKA€T HETOUHOCTH, HEAOCTATOYHO
MpaBWIbHbIE (OPMYJIUPOBKH, HAOIIONAIOTCS HApYIIEHUS JIOTHYECKON
I10CJIEI0BATEIbHOCTH B U3JI0KEHUU IIPOTPAMMHOI0 MaTEpHAIIA.

Ornenka

JIOTHYECKHA
CTYyJICHTA,

OINOKY U TIp

«3aYTCHO»
CTYJEHTY, €CIH OTBETHI
TeMaM JIHUCIIUILIMHBI
H3JIOKEHEI,
HE3HAYUTEILHBIC HEI0YEThI
TakHe
CaMOCTOSTEIBHOTO

KakKk

BBIBOJIA,

BBICTABIISIETCS
Ha BOMPOCHI TI0
IOCJIEIOBATEIIbHbI,
JIOITYCKAIOTCSI

B OTBETE
OTCYTCTBUE
pedeBbie

Hwmxe 60

Heynosnersop
UTEIBHO
(He3aureHo)

OneHka «HEyAOBIETBOPUTEIBHO» BBICTABISIETCS CTYAECHTY, €CIIM OH HE
3HAeT 3HAYUTENBHOM YacTHM MPOTPaMMHOIO MaTepuana, JOIyCKaeT
CYIIECTBEHHbIC ONIMOKH, HEYBEPEHHO, C OONBIIUMH 3aTPYJHEHUSMU
BBHITIOJIHSIET ~— TIpaKTHUYeCKHe  paboThl, HEOOXOAMMBIE  IMPAKTHYCCKHE
KOMIIETEHIIMK He C(HOPMUPOBAHBI, OOJBIIMHCTBO MPEIYCMOTPEHHBIX
mporpaMMoii oOydeHusi y4eOHBIX 3aJaHW{ HE BBINIOJHEHO, KauecTBO HX
BBITIOJTHEHHS OIICHEHO YUCIIOM 0aiyioB, OJIM3KIM K MUHUMAJIBHOMY

Ornenka
CTY/ICHTY,

«HEC

€CJIn

3a4TCHO»
CTYACHT

HC

BBICTABJIACTCA

3HaACT

OCHOBHBIX TIOHSTHH TEMBEI JAHUCIUITIIINHBI,
HC OTBCYACT Ha OOIIOJHHUTCIIBHBIC H
HaBOJAIIMEC BOIIPOCHI MPETIOAaBaTCIIA.




KpaTkasi xapakTepuCTHKAa OLIEHOYHBIX CPe/ICTBA

Haumenosanue
OIIEHOYHOTO
CpeacTBa

Kpatkas xapaktepucrtuka
CpeacTBa

OLICHOYHOI'O

[IpencraBnenue
OIICHOYHOT'O
cpenctBa B hoHe

DK3aMeH

Cpenctso, TI03BOJISTIONIEE
3HAHWSI, YMCHHUS u
oOy4aromierocs o
JVCITUTUIMHE.

OILICHHUTH
BIIJICHUS
yueOHOMU

Komruiext
ADK3aMEHAIIMOHHBIX
OWJIETOB

Konrtponshnas
pabota

CpencTBo MpOBEpPKU YMEHHUW NPUMEHSTH
IIOJIyYEHHBIE 3HAHUA JUIsl pElIeHUs 3a1ad
ONPEIEJICHHOIO THUMIA II0 TeMe WU

paszneny.

Kommiekr
KOHTPOJIbHBIX
3aJIaHUN o
BapHaHTaM

3amura
mabopaToOpPHOM
paboThI

CpencTso, MO3BOJIAIOIIEE OLICHUTH
YMEHHE ¥ BJaJCHUE OOYYaromerocs
u3jaraTh CyTh TIOCTaBJICHHOHM 3aaauw,
CaMOCTOATEITHHO MPUMEHSITh
CTaHIApPTHBIC  METOJABI  TIOCTaBJICHHOM
3aJa4d C WCIOJb30BAaHHEM HMEIOICHCS
nabopaTopHoil 0a3bl, MPOBOAUTH AHAIU3
MOJYYEHHOTO pe3yabTara paboTsl. MoxeT
BBITIOTHATHCS B WH/IMBHTyaJTbHOM
TOPSAKE MITH TPYITION 00yYaroNuXCsl.

Tembl
71a00paTOPHBIX
pabor.

Tect

Cucrtema cTaHIapTH3MPOBAHHBIX 33JaHUM,
TI03BOJIAIOIIAS aBTOMATHU3HUPOBAThH
NpoLEeypy U3MEPEHUs] YPOBHS 3HAHHU H
YMEHHUI 00y4aromerocs.

donp
3aJIaHuN
MPOBEICHUS
HATOTOBOTO
TECTUPOBAHUS MO
JTUCIIUIIINHE

TECTOBBIX
TUTS




MHNHOBPHAYKHM POCCHUUA
HwxHekaMCKHii XUMHUKO-TEXHOJIOTHYECKUH HHCTUTYT ((huiinan)
benepanrbHOT0 TOCYIaAPCTBEHHOTO OFOPKETHOTO 00pa30BaTEIHbHOTO YUPEIKICHUS
BBICIIETO 00Opa30BaHMS
«Ka3zaHCkuil HAalMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTHYECKUI YHUBEPCUTETY

Daxyromem Unpopmayuonnvlx mexnonouil
Kagheopa Undhopmayuonnvix cucmem u mexnonoauti

Hampasnenune noarorosku: 15.03.04 ABTomMarn3anys TEXHOJIOTMYECKHUX IPOIIECCOB U IPOU3BOJICTB
[Tpodwiib: ABTOMaTH3a1Ms TEXHOJOTHYECKUX IPOLIECCOB U NPOU3BOJICTB (IO OTPACIISIM)

JK3aMeHAIHOHHbIE BONPOCHI
10 JTUCHUITJINHE ABTOMaTI/ISaHI/Iﬂ TEXHOJIOTHYCCKUX MMPOLIECCOB U ITPOU3BOIACTB

1. Kackamupie ACP. Ilpunuunsl noctpoeHuss U (yHKUuMOHMpoBaHMs. [Ipumepsl NpuUMeHEHUS
kackagHbix ACP npu aBTOMaTH3alMu TEXHOJIOIMYECKHX 0OBEKTOB OTPACIIH.

2. Metonuka pacueta kackagabix ACP. [Ipumeps! npumenenus kackaaubix ACP.

3. Kom6unuposanusle ACP. [Ipumeps! noctpoenus u GyHKIMOHMpoBaHusA. [Ipumepsl npuMeHeHus
koMOnHMpoBaHHbIX ACP npu aBTOMaTU3ay TEXHOJIOTMYECKUX 0O0BEKTOB OTPACIH.

4. VYcnoBus ¢usndeckoil peanusyemMoctd koMOuMHMpoBaHHBIX ACP. Ilpumepsl mnpUMeHEHUs
koMOuHMpoBaHHBIX ACP.

5. TumoBas cxeMa aBTOMAaTH3alMM MPOLIeCcCa HarpeBaHUs B KOXKYXOTPYOUaThIX TEIIOOOMEHHUKAX.
[TapameTpbl KOHTpOJIS, PETyIUpOBaHHUsA, CUTHaiIu3auuu. lcronb3yemble NpuOOpsl U CPEICTBa
aBTOMaTH3alHH.

6. TumoBasi cxema aBTOMaTH3AIMHK Mporiecca HarpeBaHuu. [IByxkoHTypHBIe ACP KOXYyX0TpyOUaThix
TEII00OMEHHUKOB.

7. TumoBas cxema aBTOMaTH3aluu Impouecca pekTtudukauuud. I[lapameTpbl  KOHTpOI,
peryaupoBaHus, CHTHAIM3AIUK 3alUThL. Vcnoap3yeMble IpuOOps! M CpesICTBA aBTOMATU3ALIUH.

8. IlocTanoBKka 3agaun Ha aBTOMaTH3alMiO Tporecca pekrudukanuu. Kackaausie ACP mporecca
pekTudukanuu Kybda koiaoHHbI. Mcnonszyembie mpubopsl u TCA.

9. IlocTanoBka 3ajauM Ha aBTOMaTH3alMiO0 mporecca pektudukanuu. KomOunuposanueie ACP
nporiecca pextudukanuu. Menons3yemsie npudopsr u TCA.

10. TpyOuarble meun Kak CIOXKHbIE OOBEKTHl aBTOMaru3aluu. [lapamerpsl KOHTpPOIIS,
peryiaupoBaHus, curHanuzanuu u 3amuthl. Kackagnele ACP TpyOuatbix mneueil. Mcmonb3zyemble
npuOOpHI U CPeICTBa aBTOMATHU3AIUH.

11. TpyOuarble me4W Kak CIOXHbIE OOBEKTHl aBTOMaru3anuu. IlapameTrpsl KOHTpOIIS,
perynupoBaHus, cuUrHaiau3auud W 3amuTel. KomOunupoBanueie ACP T1pyOuarbix mneuei.
Hcnonb3yemble NpUOOPHI U CpeACcTBAa aBTOMATH3AIMH.

12. PerynupoBanue Ttemneparypbl. OObEeKThl (KaHaibl) pEryIHMpOBaHUS TEMIEpaTypbl U HUX
ocobenHocti. ACP Temmeparypsl (OJHO- U MHOTOKOHTYPHBIE) M UX TEXHUYECKas peaau3aliusl.
ITpumepsr npumenenuss ACP temmeparypsl HpH aBTOMATH3ALMHM TEXHOJOTHYECKHMX IMPOLECCOB
OTpAacCIIH.

13. TunoBas cxema aBTOMaTHU3aluM Impouecca abcopobuuu. [lapameTpbl KOHTPOIS, PEryIUPOBAHUS
CUTHAJIM3ALIUH, 3alUThIL. Vcronbp3yeMble IpuOOpPHI U CPEICTBA aBTOMATH3AIMH.

14. ITocraHoBKa 3a/1a4i Ha aBTOMAaTH3alMIO IIporecca adbcopoiuu. KackagHble 1 KOMOMHUpPOBaHHBIE
ACP mporecca abcopouuu.

15. Yto sBisieTcst MBIOKYIIEH critoi mporecca abcopoumu. Pacmonoxkenne pabodeii 1 paBHOBECHOU
JIMHUMN.

16. ABTomarm3anusi TpyO4aThix peakTopoB. OCOOCHHOCTH YIpaBIEHUS TPyOUaTHIMHU peaKTOopaMu



Kak 00bEKTaMH C pacrpeseieHHbIMU napameTpamu. ACP Temmeparypsl B TpyO4aThIX peakTopax U
CHUCTEMBbI aBAPUUHOM 3aLTUTHI.

17. ABTOMaTHYECKOE pPEryJIMpPOBAaHUE NABJICHUS M COCTaBa Bepxa PEKTH(PHUKALMOHHON KOJIOHHBI.
Bo3Mo>xHBIE BapHaHThl PETYJIMPOBAHMS JABJICHUS U COCTaBa B 3aBUCHUMOCTH OT KOHCTPYKTHBHBIX H
TEXHOJIOTUYECKUX XapaKTEPUCTUK PEKTU(PUKAMOHHONW KOJOHHBI. Vcrmonb3yemble NpHOOpPH H
cpeacTBa aBromaruzanuu. JByxkontypusie ACP naBnenus.

18. IlepekpecTHOE peryIMpOBaHUE TEMIIEPATYpbl U YPOBHS B KyOe PEKTH(PHKAIMOHHON KOJIOHHBI.
OO6nacTu NpUMEHEHUs TAKOT'O PEryIUPOBaHUS.

19. ABTOMAaTHuYecKO€ pEryJIMpOBaHHWE BEpXHEH 4YacTh PpPEKTU(PHUKAIMOHHONW KOJOHHBI C
neduermatopoM u KoHaeHcaropoM. ACP temneparypsl U JaBiieHUs Bepxa KOJIOHHBI. Vcronb3yemble
puOOpbI U CPEICTBA ABTOMATU3ALUH.

20. ITocTaHoBKa 3amauu IO BEpPXYy PEKTU(PUKAIMMOHHON KOJOHHBI. YUTO SIBISETCS YMIPABIISIONIAM
Bo3zaerictBuem? Kackanueie u komOnHupoBanusie ACP Bepxa xononHBI. Vcnonbs3yeMblie mpruOOpsl 1
CpEICTBA aBTOMATU3ALINH.

21. IloctanoBka 3amaud MO KyOy pPEeKTHU()HUKALMOHHOW KOJOHHBL. UTO SBIAETCS YIPaBISIOUIIM
BoznelictBuemM? Kackagneie u komOuHupoBanHbie ACP ky06a komoHHBI. Mcnonas3yembie mpuOopsl 1
CpEJCTBA aBTOMATU3ALINH.

22. PerymupoBanue pacxojga. OObeKkThl (KaHaubl) YOPAaBICHHMS pacxoia M JAaBICHUS M UX
ocobennoctu. ACP pacxona u naBnenus. MIx texunueckas peanuzauus. [lpumepst npumenenus ACP
pacxoza 1 AaBJICHUS IIPU aBTOMATHU3aLMM TEXHOJIOTMYECKHUX IIPOLECCOB OTPACIIH.

23. ABTomMaruzauus TpyOudaThIX nedel. 3amuTa TpyOdaThiX Nedel B MpelaBapuilHbIX U aBapUITHBIX
cutyauusix. [Tapamerpsl 3amutel. TexHuuecKas peaausanus CUCTEM aBTOMaTUYECKOM 3alIUThI.

24. PerynmupoBaHHE peXuMa pPaOOThI, HUKHEH YacTH PEKTHU()UKANMOHHOW KOJOHHBI (IeNIeBOM
OPOAYKT oTOMpaeTcs u3 Kyba xonoHHbl). ACP coctaBa (Temmeparypsl) B Kyoe koimoHHBI U ACP
ypoBHs1. Mcrionb3yembie IpuOOpPHI U CPECTBA aBTOMATH3AIHH.

25. Komb6unupoBanHas ACP Ttemmeparypsl Ky0a peKTH(PUKALMOHHOM KOJOHHBI (C ydeToM
BO3MYILEHUS 110 pacxoay MM COCTaBy CbIpbsl). Bo03MOXXHbIE BapuUaHThl IOCTPOCHMS
koMOuHupoBaHHoit ACP. Mcnonb3yemble NpubOphI U CpeAcTBa aBTOMATH3ALMH.

26. KomOunupoBanusie ACP cocraBa aucTH/UIATa PEKTU(UKAMOHHBIX KOJOHH (C Y4eTOM
BO3MYULICHUs 10 pacxoly WIM COCTaBY CbIpbsi). Bo03MOXHbIE BapHaHTbl [OCTPOCHHS
koMOnHMpoBaHHBIX ACP. Vcnionbs3yemble npuOOpsl U CpeCTBAa aBTOMATHU3ALIMH.

27. ABTOMAaTHYECKOE pEryJUpOBaHHE pacXofa W TEeMIepaTypbl NUTAHUS PEKTU(UKAMOHHBIX
konoHH. Kackanueie ACP temneparypsl nurtanus. Mcnonb3yemble mnpuboOpsl M CpeicTBa
aBTOMATHU3aLNH.

28. llenp ympaBieHHs XUMHUYECKHMMH peakTopamu. Kiaccupukanus XUMUYECKHUX PEAKTOPOB IO
TEIUIOBBIM XapaKTEPUCTUKAM U TETNIOBOMY PEXUMY.

29. XuMu4ecKkre peakTopbl ¢ MO3ULUN 3a1ad yrnpaBieHUs. [ ucTepe3ucHbIe SIBIEHUS B Ipoliecce
DKCIUTyaTallil XUMUYECKUX PEAKTOPOB.

30. Knaccudukanuss XUMHUYECKUX PEaKTOPOB B 3aBUCUMOCTH OT T'MIPOJMHAMMUYECKOIO Ipoliecca B
peakrope. Hanbonee pacnpoctpaneHHble cxembl ACP TemmeparypHOro pexuma B XUMHUYECKOM
peakrope.

31. Cxema crabuiM3anuu mpolecca Cymku B 6apabaHHOM cymmike. Llens ynpasieHus nporeccom
cymku. Mcnonpzyemsbie mprOOphI U CpeicTBa aBTOMAaTU3AIMH.

32. Ilpouecc cymku ¢ MO3MLIMK 3aAad ynpasiieHUs. CXeMa MHOTOKOHTYPHOTO DPEryJIHpOBAHHUSA
nporuecca cymku. Mcnonb3yemble IpUOOPHI M CpecTBa aBTOMATH3AIUH.

33. llenp ynpaBiieHUsl BBIIAPHOM yCTaHOBKOM. OCHOBHBIE KOHTYpBl KOHTPOJIS U PETYIHPOBAHMSL.
Hcnons3yemblie mpuOOpHI U CpeicTBa aBTOMATU3AIIIH.

34. Ilponecc BeimapuBaHus. CxemMa MHOTOKOHTYPHOTO DPETYJMpPOBaHHSA IPOLIECCA BHIIAPUBAHMUS.
Hcnons3yemblie mpuOOpHI U CpesicTBa aBTOMATHU3AIINH.

35. JlokanpHas cucTteMa aBTOMATHU3AalMU. DTalbl NOCTPOECHHUS JIOKAIBHBIX CUCTEM aBTOMAaTH3allUU.
36. BB100p KOHTPOIUPYEMBIX ¥ CUTHAJTU3UPYEMBIX BEITHUHH.

37. Bp1Oop perynupyeMbIX BEeTUYMH M KaHAJIOB BHECEHUS PETryJIMPYIOIIUX BO3/IEHCTBUM.



38. TunoBoil U3MEepHUTEIHHBIN KaHa ¥ TUIIOBBIE 3a/1a4l IepBUYHOI 00paboTku nnpopmaru B ACY
TII.

39. MacmrabupoBaHue U JIMHEAPUIU3aIUs Pe3yJbTaTOB U3MEPEHU.

40. ®uneTpamus usMepseMmbix BeauuuH oT momex B ACY TII. Anroputmbl  QuibTpanuu
(crnaxxuBaHus).

41. Koppekuus moKa3zaHui TaTYUKOB MPU OTKJIIOHEHUH YCIOBUM M3MEPEHUS OT HOPMaJIbHbIX.

42. DKcTpanossuys ¥ BbIOOP 4acTOTHI ONpOca JATYMKOB TEXHOJIOrnueckux napamerpos B ACY TIIL
43. PacueT neHCTBUTEIbHBIX 3HAUCHUH N3MEPSEMbIX BEJIMYMH MO0 CUTHaJIaM Ha BBojie B Y BM

44. KoHTpOJIb TOCTOBEPHOCTH U KOPPEKIUS U3MEPUTEIBHBIX 3HAYEHUNW KOHTPOJIUPYEMBIX BEIUMYHH.
ANTOPUTMBI [IPH anmapaTypHOM Pe3epPBUPOBAHUU U3MEPUTENbHBIX IIpeoOpazoBaTesield. AITOPUTMBL,
UCIIOJIB3YIOIIUE CBSA3U MEXITY KOHTPOJIUPYEMbIMU BEIMUMHAMU.

Kpurepun omenku: MakcuManbHOE 3HAUYEHHE SK3aMEHALlMOHHOIO pelTuHrapasHo 40
Oastam, a MUHUMalIbHOE - 24. B KayecTBe KpUTEpHeB BBIOPAHbI CIEAYIOIHUE!

Bomnpoc ban

Dx3aMeHalmoHHbIN Borpoc Ne 1 7-11
TEeOpeTHYecKas 4acTh (OnpeaeseHrs, O0INe XapaKTEPUCTHUKH U T.I1.) 3-4
BBIBOZ (hopmynt 3-4
MPaBJILHOCTh KOHEYHOTO pe3yabTaTa 1-3
DK3aMeHaIMOHHBIN Borpoc No 2 7-13
TEeOpeTHYecKas 4acTh (ONpeaeseHrs, O0INe XapaKTEPUCTHUKH U T.I1.) 3-4
BBIBOZ (hopmynt 3-5
MPABJILHOCTh KOHEYHOTO pe3yNbTaTa 1-4
[TpakTrueckoe 3aganue (IpaBJIbHOCTh KOHEYHOI'O Pe3yJIbTaTa) 8-12
JonomuuTtensHbIi Bompoc Ne 1 1-3
JlononuurensHbiii Bonpoc Ne 2 1-3

UTOI'O 24-40




MuHHCTEpCTBO HAyKHU U BhICIIEro oOpa3zoBanus Poccuiickoit deneparuu
HwxHeKkaMCKHii XUMHKO-TEXHOJIOTUIECKHI HHCTUTYT ((prnan)
benepanbHOro rocy1apcTBEHHOTO OIOPKETHOTO 00pa30BaTEIbHOIO YUPEKICHUS
BBICIIET0 00pa30BaHUs
«Ka3zaHckuii HalMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTHYECKUI YHUBEPCUTET

DaxyromemUndopMayUOHHLIX MEXHOI02UL
Kagheopallngpopmayuonnvix cucmem u mexnonoeui

Hanpasnenue noarorosku: 15.03.04 ApTomMaTH3aus TEXHOJOTMYECKHUX MPOIIECCOB U MPOU3BOJICTB
[Tpoduns: ABTOMAaTH3AIMS TEXHOIOTUICCKUX IPOIIECCOB U MPOU3BOJICTB (IO OTPACIISM)

VYyebubiM  MJIaHOM 1O  HampaBieHutro  noarotoBku  15.03.04  Apromaruzanus
TEXHOJIOTUYECKUX IPOLIECCOB W HPOU3BOJACTB I OOy4yaromMXCsl MPEeTyCMOTPEHO IpOBEAECHUE
na0opaTOpHbIX 3aHATHA 1o aucuuiuiHe «l[IpoeKTHpoBaHWE, MOHTAXXK M HKCIUIYaTaIlUsl CHUCTEM
aBTOMaTHU3alMY TEXHOJOTMYECKUX IPOLIECCOBY.

JIaGoparopHbie pabOThI TPOBOIATCA B MOMEIIEHUHM yueOHO# nmabopatopun «JlabopaTopus
TEOpUM aBTOMaThyeckoro ympasieHus 2090B» kadenpel 0e3 HCHONBb30BaHUS CHELHUATBHOIO
000pyI0BaHUs, a TAK)KE B MOMEUICHUN YueOHOI 1aboparopun «JlabopaTopus aBTOMAaTH3UPOBAHHBIX
CHUCTEM YHOpaBJICHHUS XHMMHKO-TEXHOJIOTMYeCKMMHU mpoueccamu 110B» ¢ wucnonb3oBanuem
CIEUATILHOTO TPOrPAaMMHOIO U armnapaTtHoro odecrieueHus: komnanun Yokogawa Electric, a takke
HNWIOTHOM YCTaHOBKH PEKTHU(PHKALMH.

Llens mpoBeaeHusi 1Ta0OpPAaTOPHBIX pabOT - MPAKTHYECKOE OCBOCHUE TEOPETUUECKUX
HOJIOKEHUH JIEKIIMOHHOTO MaTepuaia, a TakkKe BbIpabOTKa CTYJAEHTAMH ONPEAETICHHBIX YMEHUH U
HaBBIKOB CAMOCTOSITEIILHOT'O YKCTIEPUMEHTHUPOBAHHS.

KommuiekT 1a6opaTopHbix padot
MO TUCIUTUINHE «ABTOMATU3AINS TEXHOJIOTHUYECKHUX IPOIIECCOB U MPOU3BOICTBY

JlabopaTopnasi padora Nel
HccnenoBanue cucremMbl ypaBJjieHUs TeNJIOBbIM 00beKTOM
3aganue:

1. AHanu3 TEXHOJIOTMYECKOTO Mpoliecca Kak 00bEeKTa yrpaBieHUs. BblsBIeHNE ero XapakTepruCTUK U
0COOEHHOCTEH, BaXKHBIX C TOUKU 3PEHHUS 3a71a4 aBTOMATHU3all1H.
2. YCTaHOBJIEHHE TEXHOJOTMYECKUX MapaMeTpoB, IMOAJIEKAIIUX aBTOMATHUYECKOMY KOHTPOJIIO M
pEryJIMpOBaHUIO, CUTHAIM3ALMKU, MapaMeTPOB 3aIIUTBl U OJOKUPOBKH, TOUYEK TEXHOJIOTHYECKOrO
KOHTPOJISI U MECT NMPUIIOKEHUS PErYIHPYIOIINUX BO3ACHCTBUM
3. Kackannble u komOuHMpoBaHHbIe ACP
4. OpopMHUTH OTHET U 3AIIUTUTH PAdOTY.
Hcxoanble 1aHHBIE UIS1 BBINOJTHEHHUA J1a00paTOPHOIl padoThl — yrpouleHHas (QyHKIMOHAIbHAS
CXeMa TEIUIOBOTO 00beKTa (HarJIsHbIM pa3gaToYHbI MaTepuan)

JlabGoparopHasi padora Ne2
ABTOMAaTH3aLUA NIPpoLecca peKTH (KA1
3ananue:
1. AHanmu3 TEXHOJIOTHUYECKOTO Mpolecca Kak 00beKTa yIpaBieHus. BhIsBIeHHE ero XapaKTepUCTUK U
0COOEHHOCTEH, BAXKHBIX C TOUKH 3PSHUS 3a]1a4 aBTOMATH3aIlUH.



2. YCTaHOBJIEHHE TEXHOJIOTMYECKUX MApaMeTpoB, IMOJUIEKAIIUX aBTOMAaTHUYECKOMY KOHTPOJIO U
PEryJIMpPOBAHUIO, CUTHAINM3ALUK, MapaMeTPOB 3aIlUThl U OJOKUPOBKH, TOYEK TEXHOJIOTHYECKOIO
KOHTPOJIL U MECT ITPUJIOKEHUS PETYIUPYIOIIUX BO3IEHCTBUI

3. Kackagubie 1 komOnHMpoBaHHbIe ACP

4. OhopMUTH OTUET U 3AILUTHUTH PadOTY.

Hcxonuble TaHHBbIE 1JIs1 BBINOJHEHHS J1A00PaTOPHOH padoThl — yrpoiieHHas (QyHKINOHATIbHAS
cxema mporecca pektudukanuu (aeicTByromas ycranoka B aya. 110, HarasaHbIA MaTepran).

JlabGoparopHasi padora Ne3
HccnenoBanue CUCTEMBI yIIPaBIEHUS polieccoM abcopounu
3aganue:
1. AHanu3 TEXHOJIOTHYECKOTO IMpoIecca Kak 00beKTa yIpaBieHus. BIsBIeHHE ero XapaKTepUCTUK U
0COOEHHOCTEH, BaYKHBIX C TOUKHU 3PEHUS 33/1a4 aBTOMATU3ALINH.
2. YCTaHOBJIEHHE TEXHOJOTMYECKUX MapaMeTpoB, MOAJIEKAIIUX ABTOMATUYECKOMY KOHTPOJIO U
PEryJMpOBaHUIO, CUTHAIM3AIMH, MapaMEeTPOB 3alIUThl U OJIOKUPOBKHU, TOUYEK TEXHOJIOIMYECKOTO
KOHTPOJISI U MECT NMPUIIOKEHUSI PErYIUPYIOIIUX BO3ACHCTBUM
3. Kackagubie 1 komOnHMpOoBaHHBIe ACP
4. OpopMHUTH OTHET U 3AIIUTUTH PAOOTY.
Hcxonnble 1aHHbIE 1JIs1 BBINOJHEHHS J1a00paTOpHOii padoThl — yrpoleHHas (QyHKIMOHAIbHAS
cxeMa Iporecca peKTu(uKanuy (HarjsaHbIA pa3IaTOYHbIA MaTepuan).

JlaGopaTopHnas padora Ned
ABTOMATH3alMsA XUMHYECKHX PeaKTOPOB
3ananmne:
1. AHanu3 TEXHOJOTHUYECKOro Mpolecca Kak 00beKTa yIpaBieH!s. BoisBieHNe ero XapakTepUCTUK U
0COOEHHOCTEH, BaYKHBIX C TOUKU 3PSHHUS 3a7a4 aBTOMATHU3ALINH.
2. YcTaHOBJIEHUE TEXHOJOTMYECKUX IapaMeTpoB, MOJUIEKAIIUX ABTOMATUYECKOMY KOHTPOJIIO U
PETYIUPOBAHHIO, CUTHAIM3AIMN, MapaMEeTPOB 3aLIUTHl M OJOKMPOBKH, TOYEK TEXHOJIOTUYECKOTO
KOHTPOJISI U MECT MPUJIOKEHHUS PETYIUPYIOLINX BO3AEHCTBHM
3. Kackanubie u komOuaupoBanusie ACP
4. OdopMUTH OTUET U 3AILUTUTH PadoTYy.
Hcxoanble 1aHHBIE JUIS1 BHINOJTHEHHUA Ja00paTOPHOIl padoThl — yrnpouieHHas (QyHKIIMOHATbHAS
cxeMa Ipolecca peKTHu(GUKanuu (HarjasaHbIM pa3iaTouHbIi MaTepuan).

Kpurepun onenkn: KosndecTso 6a/1510B, KOTOpOe MOKHO IOJYYHTh 32 J1a00paTOpPHYIO padory,
NpeACcTABJIEHO B Ta0J1.

JlabopaTopHBIi NPAKTHKYM
Ouynas 3aoyHas
JIa6. pabGota bann JIa6. pabota bann
Jla6. pabora Nel 9-13 Jlab. pabora Nel 4-6
JIaG. pabota Ne2 9-13 JIaG. pabota Ne2 4-6
Jla6. pabora Ne3 9-13 Jla6. pabora Ne3 4-6
Jlab. pabora Ne4 9-13 Jlab. pabora Ne4 4-6
HUTOI'O 36-52 NUTOI'O 16-24




MuHHCTEepCTBO HAyKH M BhICIIEro oOpa3zoBanus Poccuiickoit deneparuu
HwxHeKkaMCKHii XUMHKO-TEXHOJIOTUYECKHI HHCTUTYT ((prnan)
benepanbHOro rocy1apCTBEHHOTO OIOPKETHOTO 00pa30BaTEIbHOIO YUPEKICHUS
BBICIIET0 00pa30BaHUs
«Ka3zaHCckuii HalMOHAJIBLHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTUYECKUN YHUBEPCUTET»

Daxyromem Unpopmayuonnvix mexnoaouil
Kagpeopa Unpopmayuonuwix cucmem u mexnonocuti

Hanpasnenue noarorosku: 15.03.04 ApTomMaTH3ays TEXHOJOTMYECKHUX MPOIIECCOB U MPOU3BOJICTB

HpO(bI/IJ'ILZ ABTOMAaTH3aIMs] TEXHOJIOTHYESCKHUX IIPOIISCCOB M IIPOU3BOJICTB (HO OTD&CJ’IHM)

KommuiekT 3aganuii 1Jisi KOHTPOJIbHON padoThI
10 JUCUUIUINHE ABTOMATH3aIMsl TEXHOJOTMYECKUX IPOLIECCOB U IPOU3BOJCTB
(st 3a04HOM hopMBI OOyUEHHST)

Tema: [lepBuunast 06paboTka nHpopMaHu

Heo6x011uMo n3yunTh cienyromue pa3zessl U BBIIOJHUTh HEOOX0IMMbIE PacUeThl:

1. Onpenenenue 4acToThl ONPOCa JATYNKOB TEXHOJIOTMUYECKHUX IIapaMeTPOB;

2. HM3yueHue anropuTMOB KOPPEKIMM IOKa3aHUHW MATYMKOB IPU OTKJIOHEHUH YCIIOBHM
U3MEpPEHUS OT HOPMAJIbHBIX;

3. GunbTpanys u3MepseMbIX BEJIIMYUH OT IIOMEX;

4. VI3yueHue anropuTMOB KOHTPOJISI IOCTOBEPHOCTU PE3YJIbTATOB U3MEPEHMSI U AMATHOCTUKU
MOJIHBIX U YaCTHUYHBIX OTKa30B MH(OPMAIIMOHHO-U3MEPUTENIbHBIX KaHAJIOB;

5. W3zyuenue anroputmMoB KoHTposist u ympasieHus B ACYTIIL: pacuer neicTBUTENbHBIX
3HaYeHUN U3MEPSAEMbIX BEJTHMUUH B (PU3MUECKUX eIMHHUIAX u3MepeHus mo koaam AL

HeoO0xonumble uCXoAHbIEe JaHHbIE ISl MPOBEACHUS pAcue€TOB CTYACHTHl IOJIydYaloT Yy
npenojaBaTenss M3 HarJsAHO pa3gaTodyHoro Matepuana. KoHTponbHass pa®oTa BBINOJIHSAETCS
CTYACHTaMH 3a0YHOU (OpMbI 00yUEHHsI HA OCHOBE CaMOCTOSATEIILHOTO U3YyUEHHsI PEKOMEHI0BaHHOM
JUTEPaATYpHl, C LIEJBI0 CUCTEMATU3AI[1H, 3aKPETJICHUS U PACIIMPEHUS TEOPETUUECKUX 3HAHUM.

Kputepun ouenku: I[lpu oneHke pe3yiabTaToB BBIIOJHEHUS KOHTPOJIbHOW pabOThl IO
JUCLUIUINHE «ABTOMAaTH3alMs TEXHOJOTWYECKUX TPOIECCOB M NPOM3BOACTBY HCIOJIB3YETCs
peiituHroBass cucrema. CorjacHo pEWTHMHIOBOM CHCTEME OLIEHKa pe3yJibTaTOB BBIOJIHEHUS
KOHTPOJILHON paboThl (opMupyer Tekymuii peiitmHr R™ .MakcuManbHOe 3HaYeHHE KOJIWYECTBO
6ayu10B paBHO 28, a MUHMMaIbHOE — 16.KpuTepun olleHKH npecTaBieHsl B Ta0JI.

Kpurtepun onenkn KosanuecrBo 6a/s10B
KOppeKkTHOCTH BBINIOJIHEHUS 3aJaHUN 6-9
[TpaBUIBHOCTP MOTYYEHHBIX PE3YIIbTATOB 6-9
Odopmiienne oTyera 6-9
CBOEBPEMEHHOCTh CAAYU KOHTPOJIbHOM pabOThI 2-4
UTOI'O 20-31




MuHHCTEpCTBO HAyKHU U BhICIIEro oOpa3zoBanus Poccuiickoit deneparuu
HwxHekaMCKHii XUMHKO-TEXHOJIOTUIECKHI HHCTUTYT ((prnan)

benepanbHOro rocy1apCTBEHHOTO OIOPKETHOTO 00pa30BaTEIbHOIO YUPEKICHUS

BBICIIETO 00pa30BaHUs

«Ka3zaHCckuii HalMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTHYECKUI YHUBEPCUTETY

DaxynromemUngopmayuonnvlx mexnonouii
Kadgheopallngpopmayuonnsix cucmem u mexnonoeuii

Hampasnenune noarorosku: 15.03.04 ABToMarn3anus TEXHOJIOTMYECKHUX IPOIIECCOB U IPOU3BOJICTB
[Tpoduiib: ABTOMaTH3a1Ms TEXHOJOTHYECKUX IPOIIECCOB U NPOU3BOJICTB (II0 OTPACIIsIM)

10

JUCHUIIIINHE ((ABTOMaTI/I3aLII/IH TCXHOJOTHYCCKHX TTPOIECCCOB U TPOU3BOACTB»

Bapuant Nel

Yactp |. 3amanns ¢ BbIOOPOM HECKOJbKHX BEPHBIX OTBETOB

3 npea]lOcheHHblx 8APUAHIMOB OMBEMO6 6bl6epume HECKOJIbKO 6EPHbLX.

11

B aBTOMaTI/ISI/IPOBaHHOﬁ CHUCTEME yIIpaBJICHUSA Y€JJOBEK BBINOJHACT CJICAYHOIIUE

OCHOBHbIEe PyHKINH:

1.

2.

3.

4.

S.
YIIPABJICHMUS.

1.2

PoOoNMNPRPROAOMONE

S.
14

aHAJIM3 TEKYIIEro COCTOSIHUS MPOU3BOICTBEHHOTO MPOLIECCa;
nepegava, mpeodpazoBanre U 00padoTka nHGOpMaIHH;

pEryInpoBKa apaMeTpoB IMPOU3BOICTBEHHOTO MPOIIECCa;

00paboTKa HEIITaTHBIX, ABAPUNHBIX CUTYaIUl;

BbIpabOTKa U peaju3alys ynpaBisSiOlUX BO3JEHCTBUI Ha TEXHOJOTHUYECKUH OOBEKT

Yposenb BBoa-BbiBoaa (1/0), BKIIIOUaeT B cedsi:

JATYNKH,

MPOMBINIJICHHBIE KOHTPOJUIEPHI,

NePCOHATBHBIE KOMIIBIOTEPHI;

UCTIOTHUTENIbHbIE MEXaHU3MBI,

CepBepHI.

ObecneyeHne cucTeM aBTOMATH3UPOBAHHOTO MPOECKTHPOBAHUS COCTOUT M3:
MaTeMaTHYECKOTO;

JUHTBUCTUYECKOTO;

TEXHUYECKOTO;

OpraHU3aIMOHHOIO;

MH(OPMaLIMOHHOTO.

YkaxuTe OTJHYMTEIbHbIE OCOOEHHOCTH NMPUMEHEHHsl KOHTPOJ1epoB Ha 0a3e

nepconajbHoro komnniorepa (PC based control) B npombinuienHocTH:

1.

IMPpU HECKOJIBKHUX BXOJaX MW BbIXOJaX 00BeKTa HaaoO IMPOU3BOAUTH 0OJIBIIION 00BEM

BBIUMCIICHHI 3a JOCTAaTOYHO MaJIbId HHTEPBAJI BPpEMCHU U HET H€O6XO}II/IMOCTI/I B HCIIOJIB30BaHUU
JKCCTKOT'O MAJIOTO BPEMCHU HUKJIAa KOHTPOJUICPA,

2.

cUCTeMHasl (IPOMBIIIJICHHAs!) CeTh, COSAUHIIONIAs "KOHTPOJJIEPHI M paboyne CTaHLUU

MEXy COOO0H;



3.  peanusyioTcs (YHKIMHM yIpaBJIeHUS OTACIbHBIMH arperaraMu (MHOTOCBS3HOTO
pEryaupoBaHus, ONTUMHU3ALMM U T.J.), TUCIETYEPCKOrO YNPaBJIECHUS y4acTKaMU IPOU3BOJICTBA,
yudeTa ¥ INIAaHUPOBaHUS IPOU3BO/ICTBA B LIEJIOM;

4. cpeacTtBa aBTOMaTU3alMM paboOTalOT B OKpYXawolIled cpede, He CIULIKOM
OTJIIMYAIOMICHCS OT YCIIOBHI pabOThI OOBIYHBIX MEPCOHATBHBIX KOMIIBIOTEPOB;

5.  peannsyeMmble KOHTPOJUIEPOM (PYHKIMHU LierecooOpa3Hee B CUILy UX HECTaHIapTHOCTH
POTPaMMHUPOBATh HE HA OJIHOM M3 CIIELUAIBHBIX TEXHOJOTHYECKUX S3BIKOB, @ Ha OOBIYHOM SI3BIKE
pOrpaMMHPOBAHUsI BEICOKOTO ypoBHs tuma C++, Pascal.

1.5 B pacnpeneineHHbIX MajdoMacmITadHbIX cucremax ympasJjenusi (DCS, Smoller
Scale) BpImoHAIOTCS ciaeayomue GyHKIuM:

1.  KOHTpOJIb U yIpaBIECHHUE;

2. ONTHUMH3ALINA,

3. aucmeTyepu3anus;

4.  TIaHUPOBAHWE,;

5.  cmeuuanbHble (YHKIHH.

1.6 VYkaxkuTe OCHOBHbICe HANPABJICHHS] PA3BUTHS INPOIrPAMMHBIX U TEXHHYECKHUX
CpelcTB:

1. MexnayHapogHass THUNHU3ALUs M CTaHAAPTU3ALUS OTACIbHBIX IPOrPaMMHBIX U
TEXHUYECKUX  CPEICTB, TIOBBIIAIONIAs MX KAYeCTBEHHBIM ypOBeHb H  oOierdaronias
B3aUMO/IEIICTBHE CPEACTB PA3HBIX (PUPM;

2.  JucCHeTyYepu3alus M IUTAHWPOBAHMUE,

3. OTKPBITOCTh IMPOrpaMMHBIX U TEXHMYECKHX CPEJCTB Pa3HbIX (UPM JpYyr K Ipyry,
YHUQUIUPYIOIIAs UX UHTEPEHCHI;

4. MOJYyJBHOCTb IOCTPOEHUS OTHENbHBIX CPEJICTB, MO3BOJIAIONIAS MPOU3BOJUTE COOPKY
KOHKPETHBIX CPEICTB C WHAWBUAYAJIbHBIMH CBOWCTBAaMH M3 Habopa THIIOBBIX (3a4acTyro
CTaHJapTU3UPOBAHHbIX) MOAYJIEH;

5.  wuHTerpamus OTHCIBHBIX MNPHOOPOB, CPEACTB W KOMIUIEKCOB aBTOMAaTH3AIUU
OTJEJIbHBIX POU3BOACTBEHHBIX OOBEKTOB B €IMHYIO CUCTEMY YIPABJICHUS IPOU3BOJICTBOM.

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

1. nopnepxuBaeT COOCTBEHHBbIE CpeJICTBA JJIi IMPOrPaMMHUPOBAHUSA KOHTPOJLIEPA,
CpEJICTBA BU3YyalIM3al[My CTAHIIMH ONepaTopa U MPOTOKOJIbI B3aUMOAECHCTBHSI CUCTEMBI YIIpaBJIEHUS
C KOHTPOJIJIEPOM;

2.  TOANEP)KUBACT COBOKYIHOCTh HWHTEPPEHCOB ¥  JOpailBEpOB,  IMO3BOJISIOIINX
UCIIOJIb30BaTh MaKeT JUIsl HIMPOKOTo KJlacca MUKPONPOIIECCOPHBIX KOHTPOJUIEPOB, CUCTEM U CETeH
nepeaayn TaHHbIX;

3. COAEPXXUT CHEIMaJIbHO pa3paboTaHHOE MpOrpaMMHOe oOecreueHHe, KOTOpoe He
MOYET OBITh PUMEHEHO B MUKPOIPOIIECCOPHBIX CUCTEMAX IPYTUX Gupm;

4.  couepXHUT CpeiCTBa pa3padOTKM HOBBIX HHTepdeiicoB U japaiiBepoB s
MUKPOIIPOLIECCOPHBIX TPHUOOPOB U CETEH;

5.  TO3BOJISIET paclIUpATh (PYHKIMOHAJIbHBIE BO3MOXKHOCTU CHUCTEM B COOTBETCTBUU C
3aJaHUSIMHA Ha KOHKPETHBIC TIPOCKTHI - MTyTEM IOAKIIOUSHHS TPOTPAMM MOJT30BATEII.

1.8 VYkaxkurte, npenmyuecTsa ucnojb3opanua SCADA-nporpaMM 1o cpaBHeHHIO €
HenocpeACTBEHHBIM MPOrPaMMHPOBAHHEM ONEPATOPCKUX CTAHIMIA:

1 3HAYUTEIBHO COKPAIIAIOTCS 3aTpaThl TPyJAa U BPEMEHU Ha pa3pabOTKy ONEepaTOpCKUX
CTaHITUM;

2 NPaKTUYECKH UCKJTIOYaeTCs HE00X0AUMOCTh B MIPUBJICUYCHUH
BBICOKOKBATU(DYUITUPOBAHHBIX MTPOTPAMMHUCTOB JIJIsl pa3pabOTKHU OMEepaTOpCKUX CTAHIUH, ISl 3TOTO
JOCTAaTOYHO KBAJTH(HUKAIMK CIEHUATUCTa 10 AaBTOMATH3allMM IPOU3BOJACTBA M MPOTrPAMMHUCTA
CpenHel KBamu(UKaIum;

3 MOJ/IEP’)KUBACTCS HA BBICOKOM YPOBHE Kau€CTBO CO3/IaHHBIX MTPOrpamM;

4 CYIIIECTBEHHO TMOBHIIIACTCS yI00CTBO pabOTHI OmepaTopa MpOU3BOJICTBA;

5 HET HU KaKuX npeumyiiects B ucnonb3oBanun SCADA-nporpamm.



1.9 TIlepeuunciute OCHOBHbIE (PYHKIIMU ABTOMATH3MPOBAHHON CHCTeMbl YIIPaBJIEHUSA

TexHosorudeckumu npoueccamu (ACYTII):
OpraHu3aIlMOHHAS;
METOINYECKas;
YIHPaBJIOLIAs;
nH(popManoHHas;
BCIIOMOTaTelIbHas.
B cocTaB BBLIXOAHBIX JaHHLIX CUTHAJIHM3AIUNA M COOOIIEHUI BXOIMT:
npeaynpeauTebHas CUrHAIU3 AN,
npeaBapuitHas CUTHAJIU3ALUS;
npeanojaraeMble 3HaU€HHs TEXHOJIOTUYECKOT0 MapamMeTpa;
COOOIIIEHUS OTIEpaTOPy MpoIiecca;

. CHCTEMHBIC COOOIIECHMS.
Yacrs |l. 3aganus ¢ BLIOOPOM 0JHOI'0 BEPHOI'0 OTBETA
U3 npeodnosicennbix apuanmos omeemos gvloepume moibko 0OUH 8ePHBLUL OMEEN.

gRrLONMNRERPRPORONMDE
[EEN
o

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

1.  nmporpammHO-ammapaTHbId KOMIUIEKC, HpeJHA3HAYCHHbIH Uil MPOEKTUPOBAHUS
ABTOMATU3UPOBAHHOW CHUCTEMBl YIPABIEHUS TEXHOJIOIMUECKUM IIPOLIECCOM M pEealM3yIoLIui B
pa3paboTaHHON aBTOMATU3MPOBAHHOW CUCTEME YIPABJIEHUS TEXHOJOIMUECKUM IPOLIECCOM
(GYHKIIMM YIpaBJIE€HUS BEPXHETO YPOBHS;

2.  4eJIOBEKO-MAllIMHHAs CUCTEMa YIpPaBIEHMs, oOecleunBaonasi aBTOMaTU3UPOBAHHBII
coop u o0paborky wuHpOpMANUU, HEOOXOMUMOW I  ONTUMHU3ALIUU  YIPABICHUS
TEXHOJIOTUYECKUMHU 00bEKTaMH YIPABJICHUS B COOTBETCTBUHM C IPUHATHIM KPUTEPUEM;

3. OpraHu3alMOHHO-TEXHHYECKHMH  KOMIUIEKC,  OOECIICYMBAIOIIMN  OpPraHU3aLUI0
yIpaBJIeHUS  NPOMBILUIEHHBIM  NpPEANpHUsATHEM Ha  0a3e  UCHOJb30BAHUSA  SKOHOMHUKO-
MaTeMaTUYecKux MeTonoB U OBM, BriIoOYamOmMid B OTrpaHUYEHHON CTENEHH BBIPAOOTKY U
IIPUHSTHE YCTAHOBJICHHBIX YEJIOBEKOM PELICHHUI;

4.  KOMIUIEKC MAaTeMaTHMYeCKUX M TEXHUYECKHX CpEICTB, NpPEJHA3HAYCHHBIX IS
aBTOMATHU3ALMH [IPOLIECCOB MPOEKTUPOBAHNUS C Y4aCTHEM YEJIOBEKA.

2.2 YpoBeHb HEMOCPEACTBEHHOT0 YIIPaBJIeHHs peajiu3yeTcs Ha 6a3e:

1. JTaTYHUKOB;

2.  TIPOMBIIUICHHBIX KOHTPOJIJIEPOB;

3. CcepBepoB;

4, SCADA-cucrewm;

5.  NepCOHAIbHBIX KOMIIBIOTEPOB.

2.3 CoOBOKYNHOCTH B3aUMO/IECTBYIOIINX H 00bEANHEHHBIX B OJHO 1€J10€ YCTPOIiCTB
NMOJIy4eHHsl, BBOJAAa, IOATOTOBKH, 00pa0OTKHM, XpaHEHHMs, PperucTpanuy, BbIBOJA,
0TO0paKeHHs], UCIOJIb30BAHMSA, U Tepelayd HH(OPMALMU, a TAK/Ke CPeJCTB peajM3aluuu
YIPaBJIAIOIIUX BO3ACHCTBHI HAa3bIBACTCH:

MaTeMaTUYeCKUM 00ecrieYeHUEM;
TEXHUYECKUM O00ECIIE€YeHHEM;
OpraHU3aIl[MIOHHBIM 00€CTIEYeHUEM;
METOANYECKHM 00ecTrieueHHEM;
MH(OPMaLIMOHHBIM 00ECIIeUEHUEM.

2.4 K kakoMy KJaccy MHKpPONPOLECCOPHBIX KOMILJIEKCOB OTHOCUTCSI KOHTpOJLIep,
ecii o0lIee YHCJI0 BXOAOB/BBIXOJA0OB TAKOr0 KOHTPOJIepa OOBIYHO He MPEeBOCXOIMT
JAEeCATKOB, a BBINOJHAEMbIMH (PYHKIUSIMHU SBJISIIOTCS JIH00 10CTATOYHO C/I10:KHAsi 00padoTKa
U3MEPUTEJbHON HMHPOPMALMH C PACYEeTOM HECKOJBbKHMX YNPABJIAKIIMX KOMAaHI, Ju00
pacyerbl MO CHENUATH3UPOBAHHBIM (OPMYJaM, APryMEHTAMH KOTOPBIX SIBJSIIOTCS
u3MepsieMble BeJJMYUHBI:

1. ceteBble KoMIuiekchl kKoHTpouiepoB (PLC, Network);

agkrownE



JokanbHbie KoHTposiepsl (PLC);

KOHTPOJUIEPHI Ha 0a3e mepcoHaabHbIX KommbioTepos (PC based control);
noJHoMacIuTabHble pacnpeaeneHHbie cucremsl ynpasienus (DCS, Full Scale);
pacripeelieHHbIe MajtoMacinTabubie cucteMsl yrpasienus (DCS, Smoller scale).

2.5 K kakomy KJIacCy MHUKPOIIPOIECCOPHBIX KOMIIJIEKCOB OTHOCHTCS CHCTEMA, €C/IH
OTJIMYHUTEIbHASA 0COOCHHOCTh KOTOPO# 3aKJII0YAETCSA: B HECKOJIbKO 00JIbIIEM Pa3HO00pa3zum
MOAM(HUKANUNA KOHTPOJLUIEPOB, Pa3BUTONl MHOIOYPOBHEBOHl ceTeBOHl CTPYKTYpoOH, B
"OosiblIeli  MOIIHOCTH IEHTPAJBbHBIX IMPOUECCOPOB  KOHTPOJLIEPOB, B  IIMPOKOM
HCIO0JIb30BAHUH OT/EJIbHBIX KOHCTPYKTHBOB Y/IaJeHHBIX OJIOKOB BBO/a/BbIBO/a, B OoJee
pa3BuTOi MW THOKOW CBSI3M C MOJEBbIMH MNPUOOpPaAaMH M ¢ KOPNOPATHBHON CeTbIO
NpeANnpUsITHS:
cereBbie KoMILTeKchl kKoHTpouiepoB (PLC, Network);
nokanbHble KOHTpOJUIepsl (PLC);

KOHTPOJUIEPHI Ha 0a3e mepcoHaabHbIX KommboTepos (PC based control);
noJHoMacIuTabHble pacnpeaeneHHbie cucremsl ynpasienus (DCS, Full Scale);
. pacmpezelcHHbIC MajomaciTabuble cucremsl yrpasinenus (DCS, Smoller scale).

2.6 UYrto sBJsIETCS OCHOBOIl KOMIILIOTEPHOTO pelIeHHsi 3a/a4 YNpPaBJIEHHs Ha
BepXHEM YPOBHE YNPaBJIEHHUs TPOU3BOJICTBOM:

okrwn

orwdPE

1.  uHpopMannOHHAS CETh;

2.  TPOMBINUICHHAs (CHCTEMHas) CETh;,

3.  moJjeBas CeTh;

4.  KOHTpOJLIED;

5 JATYUKH U UCTIOJTHUTEIIHHBIC MEXaHU3MBI.

2.7 Ilom craHAapTHBIM MeXaHHM3MOM JIOCTYNAa TPWJIOKEHHd K JaHHBIM
TeXHOJIOTHYECKOr0  mpolecca, MoJy4aeMbIM OT TEeXHOJOrH4YeCKHMX KOHTPOJLIEpPOB,
OCHOBAHHOI0 HA TEXHOJOIHMHM B3aumMoJeiicTBusi Mexny npuioxenusmu COM/DCOM B
pPaMKax apXUTEKTYPbl «KJIHEHT-cepBep», IOHUMAETCs:

1.  wunTepdeiic OLE;

2.  mporokxon DDE;

3. apxwurekrypa ActiveX;

4.  texnosorus COM / DCOM;

5. wunrepdeiic OPC.

2.8 Takmue cBoiicteBa SCADA- mnporpamMm, Kak: Hajauuue PpycuHHUIHPOBAHHOU
BePCHHU; MECTO, CPOKH H YCJI0BHSI 00y4yeHusl nojb3oBaresiei padore co SCADA-nporpammoii,
OTHOCSITCH K:

1.  crpykrypHbIM ocobeHHOCTSIM SCADA-Iporpamm;

2.  cromMmocTHBIM xapakrepuctiukam SCADA- nporpamm;

3. JaHHBIM O pacnpocTpaHeHuu U conpoBoxaeHnn SCADA-nporpammbl;

4.  ¢yHkunoHambHBIM Xapaktepuctukam SCADA- mporpamm;

5. xapakrepuctukaM oTkpbeitoctd SCADA- nmporpamm.

2.9 Jluna, HemoCpeICTBEHHO YYACTBYKIIMEe B NPUHATHU PelIeHHH MO Mpoueccy
yHpaBJleHHs ¥ B BbINOJIHEHUH (PYHKIHI CHCTeMbl, OTHOCSTCS K:

1.  omepaTuBHOMY IEpCOHAIY;

2.  pEMOHTHOMY II€PCOHAIY;

3. OKCIUTyTallHOHHOMY TIEPCOHATY.

2.10 Kakue okHa npefHa3HA4YeHbI VI KOHTPOJISA 3a padoToii Bcero Mpou3BOACTBa B
eJIOM M JIJIsl IOJTy4eHHs J0CTyna K 0oJiee MOAPOOHBIM OKHAM:

1.  oxna obmero 0630pa;

2 OKHa HaCTPOMKH;

3 rpaduueckrue OkHa (MHEMOCXEMBI);

4, OKHA COOOIIEHNH U CUTHAIU3ALUH;

5 OKHa PerucTpalfy Nojab30BaTeeH.



Yactp |11. 3aganus Ha ¢cB00OTHOE KOHCTPYHPOBAHNE OTBETOB

3.1 MecTo MHTErPUPOBAHHOI CHCTeMbl IPOEKTHPOBAHMS U YIIPABJIEHHS B CUCTEMeE
ABTOMATU3HUPOBAHHOIO NMPEANPUATHSA — ...

3.2 YposeHnb BBoa-BbiBO/a (1/O), BKiIIOYaET B cedsi — ...
3.3 O0oO0meHHasi CTPYKTypa o0ecredeHHs] CHCTeMbl AaBTOMATH3HPOBAHHOIO
NMPOEKTHPOBAHMS BKJIKOYaeT B celsl ...

3.4 TIlox kJaccoM MHMKPONPOLECCOPHBIX KOMILIEKCOB — CeTEeBOH KOMILIEKC
kouTpoJuiepoB (PLC, Network) moHumaercs ciaenyrouiee. ..
3.5 Iox kjaaccoM MHKPONMPOLECCOPHBIX KOMILJIEKCOB — MOJHOMACIITAOHBIE

pacnpenesieHHble cucrembl ynpasiaenus (DCS, Full Scale) nonnmaercs cienymwoinee...

3.6 VYkaxuTe OCHOBHbIE HANPABJEHHUS Pa3BUTHS NMPOrPAMMHBIX M TeXHHYECKHUX
CPE/CTB ...

3.7 3akpbITbie CHCTEMBbI pacipeleJeHHbIX CHCTEM YNpPaBJeHHUsI XapaKTepU3yTcs
TeM, 4TO ...

3.8 Kakme ocHOBHbIe (YHKIMH ONEPATOPCKUX CTAHIHUN pPeajbHOr0 BpeMeHH
obecneunBaT SCADA-nporpamMmsi: ...

3.9 Meroauueckoe M OPraHU3alMOHHOE oO0ecleYeHHe ABTOMATH3HPOBAHHOI
CHCTEeMBI yNPaBJIeHUs TEXHOJOTHYECKHM MPOLECCOM BKIIOYAET B €01 ...

3.10 IlepeunciuTe CTPYKTYpHble eIMHHUIBI HHGOpPMALMHU, ONpeAesOUINe
B3aHMO/IeliCTBHE TEXHOJIOra—0NepPaTopa ¢ CHCTEMOIA: ...

Yacts V. 3aganusa Ha ynopsiiounBaHue OTBETOB

Haiioume coomseemcmesue meaxncdy cmonoyamu. Omeem 3anuwiume nNo pe3yibmMamam
U3BMEHEeHHOLL HyMepayuu mopo2o cmoidya no OMHOULeHUI0 K NepEOMY.

4,1 Haiaure cCOOTBETCTBHE:

HUCIInY; 1. KOMIUIEKC MaTEMaTHYECKHX H TEXHHUYECKHUX
CPEICTB, MpEeAHA3HAYEHHBIX ISl aBTOMAaTH3aluu
MPOIIECCOB  MPOEKTHUPOBAHUA C  Y4aCTUEM

YEJI0BEKa;
CAIIP; 2.  MPOTrpaMMHO-aIapaTHBINA KOMIUIEKC,
IIpEIHA3HAYECHHBIN JUTs MIPOCKTUPOBAHUSA

aBTOMaTI/I?)I/IpOBaHHOI\/JI CHUCTEMBI YIIPpaBJIICHUA

ACYTIL

TE€XHOJOTMYECKUM IIPOLECCOM M PEATU3YIOLINI B
pa3paboTaHHOW aBTOMATHU3UPOBAHHOW CHUCTEME
YIPABICHUS  TEXHOJIOTMYECKUM  IIPOLIECCOM
(YHKIIUHM YyIIPaBIIEHUsI BEPXHETO YPOBHS,
YEJIOBEKO-MAlllMHHAs ~ CHCTEMa  yNpaBJICHMS,
oOecrnieunBaroias aBTOMaTU3UPOBAHHBIN cOOp U
0o0paboTky uHMOpMaUKU, HEOOXOAUMOW IS
ONTUMU3AIMH YIPABIEHUS TEXHOJIOTMUECKUMU
O00BEKTaMU yIpaBJIEHUS B COOTBETCTBUU C
MPUHSTHIM KPUTEPUEM;
OpraHU3allMOHHO-TEXHUYECKHUI KOMILJIEKC,
o0OecreunBalOMIUi  OpPraHU3alli0  YIpaBJICHUS
NPOMBILIUICHHBIM  NpEeanpuiaTueM Ha  0ase
WCIIOJIb30BAHMS SKOHOMHKO-MaTEMaTHUECKUX
MeTo10B 1 DBM, BKIIIOYaromuii B OrpaHUuEHHON



CTETIEHHU BHIPAOOTKY U MPHHATHE YCTAHOBJICHHBIX
YEJIOBEKOM PEILICHUH.
4.2 HaiiauTe COOTBEeTCTBHE MeXKIY Ha3BaHHMEM YPOBHSl  paclpeaeleHHOMH
aBTOMATU3HPOBAHHON CHCTEMbl YNPaBJIeHHS U €ro TeXHUYECKUMHU CPeICTBAMHU HA JIAaHHOM
YPOBHe:

YpoBeHb nenocpencrserHoro 1. IBM PC, SCADA-cucremsr;
yIIpaBICHUS;

YpoBeHb coopa JTAHHBIX U 2. JaTYUKH, HCIIOJHUTENbHBIE
JUCTIETUYEPCKOTO YIIPABIICHUS; MEXAHU3MBI;

VYpoBeHb yrpaBieHUs IPOU3BOJACTBOM. 3.  MPOMBIIUICHHbIE KOHTPOJUIEPHI;

4.  Cepsepsl.
4.3 HaiiguTte COOTBeTCTBHE MEXKIYy Ha3BaHHEM KJacca MHKPONPOIECCOPHBIX
KOMILJIEKCOB M Ha3BaHHEM KOHTPOJLIepa:

JlokaneHbiit koHTposiep (PLC); KoHTpojutlep  cepun  1SX
. Nano;

CereBble KOMIUICKCHI KOHTpoJuiepoB 2. KoHTpouep cepuun Centum CS
(PLC, Network); 3000;

[MonHoMacmiTabHBIe — pacnpeneneHHbie 3.  KOHTposuiep cepuu TSX Premium;
cuctembl  ynpasienus (DCS,  Full
Scale);
4.  xoHutpoiiep cepun TSX Quantum.
4.4 HaiiguTe COOTBETCTBHE MEKIY Ha3BaHHEM KJacca MHKPONPOLECCOPHBIX
KOMILJIEKCOB M HA3BaHHEM KOHTpoOJLIepa:
Konrpoiutep Ha 6a3ze PC; 1. xonrtpoutep cepun Advantech;

CeTeBble KOMIUIGKCHI ~KOHTpOJLIEpOB 2.  KoHTpoJsuiep cepuu DeltaV;
(PLC, Network);

Pacripenencunbie masiomacirabupie 3. KoHTposuiep cepuu TSX Micro;
cuctembl ympasienuss (DCS, Smoller
Scale);

4.  xontposuiep cepun TSX Quantum.
45 Haiiaurte cooTBeTCTBHE:
TexHuueckoe 1.  COBOKYMHOCTb HpPOTrpaMM, HEOOXOAMMBIX JUIS
o0ecrnieveHue; peanmzanu  ynkuun  ACVYTIL, 3amanHOrO
(YHKIIMOHMPOBAHUSL KOMILJIEKCA TEXHMYECKHX
cpencte (KTC) m mpenmonaraeMoro pa3BUTHSA

CHUCTEMBI;
WNudpopmannonsoe 2. uHpopMamms, XapaKTepHU3YIOIIas COCTOSHHE
obecrieueHue; TE€XHOJIOTHYECKOI0 nporecca, cucrema
KJIacCU(pUKaLUU U KOJAMPOBAaHUS

TEXHOJIOTUYECKOM  MH(pOpPMallUu,  MacCHBOB
JaHHBIX W JIOKyMEHTOB, HEOOXOAMMBIX JUIS
BbInonHeHus Bcex Gpynkuuit ACYTII;
Opraan3annoHHOe 3. COBOKYIHOCTb B3aNMOJICHCTBYIOIINX u
o0ecrieyeHue; OOBEIUHEHHBIX B OJHO 1€J10€  YCTPOWCTB
MOJTy4YeHUs, BBOJA, TOATOTOBKH, OOpPabOTKH,
XpaHEeHHUs, PETUCTPAIMH, BBIBOJA, OTOOPaXKEHHUS,
WCTIOJNB30BaHUs, W Tepenaun wuHopMamm, a
TaKXKe CpeJCTB pealu3aludl  YIPaBISIONUX
BO3JICHCTBUI;
4.  COBOKYNMHOCTh  NpaBWI M  IpeIlNUCaHui,



4.6 Haiizure COOTBETCTBHE MEKIY

XapaKTepHCTI/IKaMI/I:
Fast Ethernet;

FDDI,

ATM,;

4.7 Halaure COOTBETCTBHE:
OPC;

DDE;

OLE;

4.8 Haiaure cOOTBETCTBHE:
XapakTepuCTUKu
OTKPBITOCTH SCADA-
porpamm;

OyHKIMOHATbHBIE
xapaktepuctuku SCADA-
porpamm;

CrpyKkTypHBIE
0COOEHHOCTHU SCADA-

IporpaMM;

1.

YCTaHABJIMBAOIINAX CTPYKTYpY ACVYTII,
GyHKIMH W B3aUMOJCICTBHE  NEpCOHaa,
obciyxwuBatoriero ACYTIIL.

Ha3BaHHWEM THIA MarucTpajJii H ee

[IMHHAS] TOIMOJIOTHSA, CIy4YalHbI METOJl JOCTyIa,
CKOpPOCTh mepeaauu aanubix - 100 Moog;
[IMHHAST TOIMOJIOTHSA, CIy4YailHBIH METOJl JOCTyMa,
JUIMHA OT HECKOJbKMX KM JI0 JIECITKa KM B
3aBUCHUMOCTH OT (DU3MUYECKOM cpeasl mepenadu
uHpOpMaIMK, CKOPOCTh TNepenayn JaHHbIX 10
Moon;

TOMNOJIOTHSL - JIBOMHOE KOJIBIIO, METOJ JOCTyma
nepeJayd  JaHHBIX - BPEMEHHOM  Mapkep,
CKOpPOCTh mepeaauu aanubix - 100 Moog;
IIMHHAsE TOMOJIOTHS, METOJ JAOCTyIa Mepeaadyu
JMAHHBIX - "TOYKa K TOYKe'", CKOPOCTb Iepeaaqu
naHHbIX -155 MoOog.

CTaHJApTHBIA  HHTepdelc  B3aumoaercTBUA
IporpaMMm B IIPOMBIIUIEHHBIX  CHCTEMax
aBTOMATH3AalNH;

CTaHJApTHBIN HHTEp(]Ec OOIEHHS TPOrpamm;

CTaHJAPTHBINA MEXIIPOTPAMMHBIN IPOTOKOJI,
KOMITOHEHTHAs! 00bEKTHAs! TEXHOJIOTHSL.

HIOJ/IEP’)KUBaEMbIe UHTEPQEHCHI
MEXIPOTPAMMHOTO  B3aUMOJACHUCTBUS, B TOM
grcie: OOMEHa MaHHBIMH C TIPWIOKECHUSMH -
DDE; ¢ ©6asamm panneix - SQL/ODBC;
oOBekTHBIC cpencTBa B3aumojeicTeus OLE,
ActiveX; MOAIEPAKKA YHUBEPCAIBHOTO
npomsinieHHOTo uHTEpdeiica OPC;
CTPYKTYpPHOE CTPOCHHME MaKeTa: MOJIYJIbHOCTb;
peanu3aiysi CTpyKTYpPbI KJIMEHT-CEpPBEp; HATHIUE
BapHAHTOB SCADA - IIPOrpPaMMBl,
pa3nuyarImuXxcs HHPOPMAITMOHHOW MOIITHOCTHIO;
cpeacTa OTOOpaKEHMSL: MHOroo0Opasue
JTMHAMUYECKUX W3MEHEHHH JIIOOBIX 3JIEMEHTOB
MHEMOCXEM, UCIIOJIb30BaHNE JJIEMEHTOB
MYJIbTHILTUKAIAH, MHOTOOKOHHBIN 9KpaH;
Hanu4yue Ooubnmorex «MacTep-00BEKTOBY»
(Wizard; xapakTepHCTHKH TpPEHIOB pPEalbHOTO
BpEMEHU (onepaTHBHBIX) u apXHUBHBIX
(ucropuueckux);  MOJJEpKKa  CHEelHaTbHbIX
KJIaBUII ~ omeparopa  (ropsude  KJIaBHIIH,
CEHCOpHBIC 30HBI, BO3MOXXHOCTH
(YHKIMOHATIBLHBIX KIIABHATYP);

MUHUMAaJbHBIE U PEKOMEH/IyeMble TPeOOBaHUS K
TEXHUYECKUM  XapaKTePUCTUKaM KOMIIbIOTEpa



4.9 Haiiaure cOOTBETCTBHE:

JUIsL pealiu3alliyd ONEepaTOpPCKHX; ITUKIIbI BBOJA-
BBIBOJIA JAHHBIX; IIMKJIEI OOHOBJIEHUS NaHHBIX Ha
JKpaHax CTaHIUU.

OnepaTuBHBIN NEPCOHAT; 1. nwuma, obecrieunBaronyie MOHTAaX O0OOPYIOBaHHS
COTJIACHO pa3pabOTaHHOMY 3apaHee MPOEKTY;

O06cnyxuBarOIUn 2. 7nuIa, HEMOCPEACTBEHHO HE YYacTBYIOIIUH B

MepcoHall; (G YHKIIMOHUPOBAHUH CUCTEMBI, OJIHaKO
CHIOCOOHBIN  BBITIOJHUTH PEMOHT OTKA3aBIIMX
TEXHUYECKUX CPE/ICTB;

PemonTHBII nIEpcoHal; 3. JMIa, HEMOCPEeACTBEHHO  YYacTBYIONIUE B
OPUHSITUU PEIICHUN MO0 MPOLECCY YHpaBICHUS U
B BBITIOJTHEHUH (PYHKIIHIA CUCTEMBI;

4. numa, obecrieynBaronIfe HOPMaJbHBIE YCIOBHUS
(YHKITMOHMPOBAHUS CUCTEMBI B COOTBETCTBUH C
UHCTPYKIHUSMHU.
4.10 HaiizuTe COOTBETCTBHE:

TAL; 1. MHAUKALHSA COCTOSHHUS HACOCA;

PAHH; 2.  peryiaupoBaHHUE pacxo[a;

FC; 3.  mpenynpeauTeNnbHas ~CUTHAJIM3ALMS — HIKHErO
YPOBHS IO TEMIIEPATYPE;

NS 4.  mpenaBapHiiHas CUTHANU3allMs BEPXHETO YPOBHS
0 JTABJICHHIO.

S  UHAMKAIMS COCTOSHHUS 3aJIBUKKH

Yactb V. 3aaannsa HA 100aBJIeHHE CJI0BA B TOTOBLIM OTBET

Yxaowcume na nucme omeenoes, KaKoe Cl060 nponyujeHo.

5.1 - KOMILIEKC TeXHHYeCKHX, MPOrPaMMHBIX U
APYrUX CPeICTB, NPEIHA3HAYEHHBIH /Jsi aBTOMATH3alUHMH PAa3JIMYHBIX TPOLECCOB U
paGoTawouuii moj ynpaBjieHUeM YeJ0BeKa.

5.2 IlpuMeHeHHe TOTOBBIX Pa3padoTOK M TOTOBBIX NMPOrPAMMHBIX M TeXHHYECKUX
NPOAYKTOB CTOPOHHMX (pMPM, KaK 4YacTeii CBOMX pa3padarbiBaeMbIX CpeICTB H CHCTEM
Ha3bIBaeTCs .

5.3 YcrpoiicTBo A5 npeodpa3oBaHus, MOCTYyNAOMeEro HHGOPMALMOHHOI0 CHTHAJIa
B TO WJIH HHOE (PM3HYECKOe BO31eiiCTBHE HA3bIBAETCS

5.4 CoBOKYNHOCTH B3aMMO/JEHCTBYIOIIMX U 00beIMHEHHbIX B OIHO 1eJi0e YCTPOICTB
NOJIy4eHHsl, BBOAAa, IOATOTOBKH, 00pa0OTKHM, XpaHEHHMs, PperucTpanuy, BbIBOJA,
0TO0pakeHHs], UCIOJIb30BAHMSA, U Tepelayd HH(OPMALMU, a TAK/Ke CPeJCTB peajM3aluuu
YIPaBJIAIOIIUX BO3ACHCTBUN HAa3bIBaeTCH .

5.5 IlporpammHoOe o0ecneyeHue, yHpaBJsiiollee JAUcleTYepu3auueil  3aaad,
pacnpenejeHueM pecypcoB, 00pad0TKoil mNpepbIBaHU, BBOJOM-BbBIBOAOM, HHTepgeiicom
10JIb30BaTe I, (ailjIOBOM CHCTEeMOM M Ap. Ha3bIBaeTCs .

5.6 - TEKCTOBBIN
TEXHOJIOTHYEeCKHMI SI3bIK NMPOrpaMMHPOBAHUS HU3KOI0 YPOBHS. BBINIAAUT KaK THNHYHBIH
s13bIK AccemOJiepa.




5.7 IlporpamMMHbIe CHCTeMbl M NMAaKeThl MPUKJIAIHBIX POrpamMM, odecneyuBaKIIue
padoTty KOMIIBIOTEPHBIX ONepaTopCKuX CTAaHLI M, Ha3bIBAIOTCS

5.8 - lepeMeHHas1 B 0a3e JaHHBIX pPeaibHOIO
BpeMEHH, Co/iep:Kalasi 3HaYeHHe OJIHOT0 M3 TeXHOJIOTMYeCKHX NMapamMeTpoB, CHUMAeMOro ¢
AAaTYMKA MJIM Hecyllasi JONMOJTHHUTEJIBbHYIO (C/1yke0Hy10) MH(opManuIio.

5.9 — 3TO0 COOTHOLIEHHEe, XapaKTepHu3yloliee
Ka4ecTBO (PYHKIHUOHUPOBAHUS TEXHOJOTHYeCKHX 00beKTOB ynpasjeHus (TOY) B meiaom u
NPUHUMAKIIAS KOHKPETHOe YHCJI0BOE€ 3HAYEHHE B 3aBHCHUMOCTH OT HCHOJb3yeMbIX
YHPaBJIAKIIMX BO31eHCTBHIA.

5.10 - CHTHAJIM3alMsl, cpadaTpiBalOIasi NMPH
JAOCTHKEHH U Tpe/ieIbHO T0NMYCTHMOr0 3HAYEeHHs MapaMeTpa TeXHOJOTMYeCKOoro npouecca.

Bapuant Ne2
Yacrp |. 3aganus ¢ BLIGOPOM HECKOJILKHUX BEPHBIX 0TBETOB
U3 npednosicennbix 6apuanmos omeenmos ebloepume HeCKOIbKO GEPHbIX.

1.1 CoBpemennbie ACYTII BbINOJHSIOT CJIeYyIOLIHE OCHOBHbIE (DYHKIIUM:

1.  cb6op undopmanuu oT 0ObEKTa ypaBICHUS;

2.  COKpaIllleHHE 3a1lacoB HE3aBEPLICHHOTO MMPOU3BOCTBA;

3. mepenaya, mpeoOpa3oBaHue U 00paboTKa MHPOPMAIIHH;

5.  TOBBINICHWE YPOBHS TPOU3BOACTBA IyTeM O0Jee TIOJTHOTO W PAIlOHAIBHOTO

UCIIOJIb30BaHUSl TNPOU3BOJACTBEHHBIX MOIIHOCTEH; TPYAOBBIX, MaTepUAIbHBIX U JCHEKHBIX
PECYPCOB, COKpAIIEHNE CPOKOB MOJITOHKH MPOU3BOCTBA K BHIITYCKY HOBBIX HU3/ICIINH;

5. BbIpa0OTKa W pealu3alus yNpaBJSIOUIMX BO3AECUCTBHI HAa TEXHOJIOIMUYECKHH OOBEKT
yIIpaBIICHUS.

1.2 Ha ypoBHe HenocpeICTBEHHOI0 YIIPABJIEHHUS BbINOJTHACTCS:

1.  3arpy3ka B NMPOMBIIUIEHHBIE KOHTPOJIJIEPHI MPOTpaMM U JaHHBIX U3 DBM Tperhero
YPOBHsI, YCTaBKH, OOECHEUMBAIONIME KOOPAMHAIMIO W YIPABICHHE arperaroM MO KPUTEPHsIM
ONITUMAIIFHOCTH YIPABJICHUS TEXHOJIOTHUECKUM IPOIECCOM B LIEJIOM;

2.  cOop nepBUYHOM HH(pOPMALIUK U peaTu3alisl HCIIOTHUTEIBHOTO BO3ICHCTBHUS;

3. nmucmeryepckoe HaOIIOJCHNE 33 TEXHOIOTHYECKHM MTPOIIECCOM;

4. BeiBog Ha SCADA-ypoBeHb yHpaBieHHMsS CIy>K€OHOHM, JMarHOCTUYECKOH U
orepaTUBHON MH(OpMaLINK;

5. aBTOMaTHYecKoe YIPaBJICHHE TEXHOJIOTHUECKUM MPOLIECCOM.

1.3 Oo6ecneyenne aBTOMATH3HPOBAHHON CHCTEMBbI YNPAaBJIEHUS TEXHOJOTHMYECKOrO
npouecca COCTOUT H3:

MaTeMaTHYECKOTO;

METOAMYECKOTO;

TEXHUYECKOTO;

OpraHU3aIMOHHOIO;

MH(OPMaLIMOHHOTO.

4 B nokaabubix kKoHTpoJLiepax (PLC) Boinosnsiiores cieayomue GyHKIUN:
KOHTPOJIb;

ONITUMU3ALINS;

JIMCTICTYCPH3AIIHS;

yIpaBJIeHUE;

PP RPROAOMLONE



5.  TUOU3ALMS

1.5 B mnoJHoMacmITaOHBIX pacnpeaejieHHbIX cucremMax ympasjienusi (DCS, Full
Scale) BeinosiHsIIOTCA caenyonme GyHKIMNI:

1.  KOHTpOJIb U yNpaBJICHUE;

2. OINTHUMU3ALINA;

3.  aucrneryepusalnus U IJIaHUPOBAHUE;

4.  ayTCOPCHHT;

5.  TUMNU3ALUA U CTaHJAPTU3ALUS

1.6 VYkaxurte, kakue cetu no crangapry IEC 61158 npusnanbl cTaHAAPTHBIMH
NPOMBINLIEHHBIMHU YIPABJSIIOIIUMHU CETSIMU:
Interbus;
Bitbus;
Foundation Fieldbus;
PROFIBUS;
Modbus.

1.7 Kakue anmapaTHble cpeliCTBa MOIYT ObITh HMCHOJb30BaHbI JJIsl OPraHU3ALMU
B3aUMO/EHCTBHUSA ¢ KOHTPOJLIEPAMU:

agkrownE

1. COM - noptel. KoHTposiepsl MOAKIIOYAIOTCS, HAIPUMeEp, MO MpoTokonaMm RS-232,
RS-422, RS-485;

2.  LPT-moptsl. Koutpomnepsl noakio4aoTcs, Hapumep, no cranaapry IEEE 1284,

3. Ceresble iatel. KoHTpOUIEpHI CHA0KEHBI, HAPUMED, HHTEP(EHCHBIM BBIXOJIOM Ha
Ethernet;

4.  SATA — unrepdeiic. Ilpemraraercst peanmsanuu, HaIpuMep, B MO CICIHPHKAIIIM
ATA / ATAPI;

5. Bceraubie mnatel. [Ipemmaraercs peanuzanuu, Hanpumep, B ctangaprax ISA, PCI,
CompactPCI.

1.8 VYkaxkute, KakHe TIpynnbl M0Jb30BaTelb — COTPYAHHKH OpraHu3anmii
NPUMEHAIOT B cBoeii AeaTeabHocTH SCADA-nporpamMmei:

1 HU KTO HE UCIIOJIb3YET;

2 NPOMBINUICHHBIE — MPEANPHUATHH, pa3pabaTbBalONe W PEKOHCTPYUPYIOIIKE
MUKPOIIPOLIECCOPHBIE CUCTEMBI YIIPaBJICHUS IIPOU3BOICTBEHHBIMHU IIPOLIECCAMU;

3 MPOEKTHbIE M HaNag0uHble (DUPMBI, CO3MAMOIINE U MOJCPHUZHPYIOIIHE CUCTEMBI

KOHTPOJISI U YIIPaBJICHMUS;
4 CHUCTEMHBIE  HMHTErpaTtopbl, paspabareiBaromue 3((eKTHBHbIE  HTPOrPaMMHO-

TEXHUYECKHE KOMIUIEKChl YIpaBIEHUs, MCIONb3YIOINE TEXHUYECKUE U IPOrpaMMHBIE CPE/ICTBa

pa3HbIX U3TOTOBUTEIIEH;
5 (bupMBI-pa3pabOTUNKU MUKPOTIPOIIECCOPHBIX CPEJICTB AaBTOMATHU3AIMHN YIIPABIICHUS.
19 Kakue JMua corjacHo IITATHOMY PACIHCAHMIO OTHOCATCA K ONEPATHBHOMY

NepcoHay:

MHKEHEP-TPOrPAMMHUCT;

anmnapaT4yuk;

cnecaps KUITHA;

TEXHOJIOTH;

HaYaJIbHUKU CMEH.

.10 Onmucanue MacCHBOB HCTOPHYECKHUX JIAHHBIX J0JIZKHO CO/IEPKATh:

HalMEHOBaHUE U 0003HaUEHNE apXUBA;

HaUMEHOBaHUE HOCcUTENeH nH(OpMaLIUK;

OLIEHKY 00beMa apXuBa;

nepeyeHb PeKBU3UTOB B MOPSIIKE WX CIEAOBAHUS B 3aMMCAX apXHBa C yKa3aHUEM IO

KOKIOMY PEKBU3HTY, 0003HaueHHs andaBuTa, NJIMHBI B 3HAKaX W JHMANa30HAa W3MEHEHUs (TpU

HEO0OXOJIUMOCTH), JJOTUYECKUX M CEMAaHTHUECKHUX CBSI3€H C IPYTMMH PEKBU3UTAMU JAHHOH 3alKcH

U IPYTUMU 3aMUCSIMU apXUBa;

PONMPEPPRPO~ONE



5. npeanojgaraCMbiC 3HaUCHUA TCXHOJIOTHYCCKOI'O ImapaMeTpa.

Yacrts |l. 3agauusa ¢ BLIOOPOM 01HOT0 BEPHOI0 OTBETA
U3 npeonosicenHvix 8apuanmos omeemos avloepume moibko 0OUH BePHbILL OMBEM.

2.1 Cucrema apromaTu3npoBaHHoro npoexkruposanus (CAIIP) —3To:

1.  nporpaMMHoO-anmapaTHbIi KOMIUIEKC, NPEJHA3HAYEHHBIH M MPOEKTUPOBAHUS
ABTOMATH3UPOBAHHON CHUCTEMBI YIPABICHHS TEXHOJIOTUYECKUM MPOIIECCOM W PEATHM3YIONIMNA B
pa3paboTaHHOW aBTOMATH3UPOBAHHOW CHCTEME YIPABJICHUS TEXHOJIOTUYSCKUM IPOILIECCOM
(GYHKIUU YyIpaBJICHUS BEPXHETO YPOBHS;

2. KOMIIJICKC MAaTCMAaTUYCCKUX U TCXHUYCCKUX CPCACTB, IMPCAHA3HAYCHHBIX JIA
aBTOMAaTHU3alluH IIPOLUECCOB ITPOCKTUPOBAHUA C YHaCTHUEM YCJIIOBCKA,
3. YCJIOBCKO-MAallMHHAA CUCTCMaA YIIPABJICHUA, 06GCH€‘-II/IBaIOH_[a$I aBTOMaTI/I?;I/IpOBaHHLIﬁ

coop wu oOpaboTrky wuH(popMmanuu, HEOOXOAMMOW JUIsi  ONTHMH3AIMU  YIPaBICHUS
TEXHOJIOTHYECKHUMH 00bEKTaMHU yIPABJICHHS B COOTBETCTBUH C TIPUHSATHIM KPUTEPHEM;

4.  OpraHuM3alMOHHO-TEXHUYECKUH  KOMIUIEKC,  OOCCICUMBAIOMIMNA  OpraHU3aIHIo
VIPaBICHUS  TPOMBINUICHHBIM  TIpEANpUATHEM Ha  0a3e  HCIONb30BaHUS  IKOHOMHUKO-
MaTeMaTUYeCcKux MeTonoB u OBM, BKiIrOYamOmUNA B OTpaHUYEHHON CTEMEeHH BBIPAOOTKY U
MPUHSITHE YCTAHOBJICHHBIX YCJIIOBEKOM PEIICHHIA.

2.2 Ha yposHe BBoaa-BbiBoja (1/O) pemarwrcs 3a1a4u:

1.  cOopa nepBuuHOM MH(OPMAIIUU U peaTU3aIIMN UCTIOTHUTEIbHBIX BO3ICUCTBHIA;
2.  omepaTUBHOI ynopsaoueHHOU 00pabOoTKK NepBUYHON MH(OPMALIUY U3 1IEXa;
3. oTtoOpaxkeHus (WM BH3yalW3allid) JaHHBIX B IPOHW3BOJCTBEHHOM TIpoOIecCe U

OIIEPaTHBHOTO KOMIUIEKCHOTO YIIPABIICHHS PAa3IMYHBIMU arperaTamu;

4. BeBoga Ha SCADA-ypoBeHb yIpaBieHHsS CIYy)KEOHOH, JHAarHOCTUYECKOH U
OIlepaTHBHOW MH(OpMAINY;

5. HemocpeacTBEHHOTO aBTOMATHYECKOTO YIPABICHHUS TEXHOJIOTUYECKUMH MPOLIECCAMHU.

2.3 CoBOKYNHOCTH MPOrpamMm, HeoOXoAMMBbIX AJs1 peanu3anuu ¢pynxuuu ACYTII,
3aJaHHOT0  (PYHKIMOHMPOBaHMS  KoMmILiekca  TexHuueckux cpeactB (KTC) wu
MPeaoaaraeMoro pa3BUTHA CHCTEMbI HA3bIBAETCH:

MIPOrpaMMHBIM 00€eCIIeYeHUEM;
TEXHUYECKUM 00ECTIeYeHUEM;
OpraHU3aIMOHHBIM 00ECTICYCHHUEM;
METOANYECKHM 00eCTieYeHHEM;
MH(OPMaLIMOHHBIM 00ECIIEUEHUEM.

2.4 K kakoMy KJacCy MHKPONPOLECCOPHBIX KOMILJIEKCOB OTHOCUTCSI KOHTpOJLIep,
ecii OH MOXKeT HMeThb /eCSiITKH BXOJIOB/BBIXOJ0B OT JAaTYUKOB M HCIOJHHUTEIbHBIX
MEXaHM3MOB: MX BbIYUCJIHMTEIbHAsI MOIIHOCTH MOeT ObITh pa3HOi (Majble, cpelHHe U
0oJIblIIe KOHTPOJLIEPHI): OH peaju3yeT THNOBbIe (YHKUHH 00pabOTKH W3MEpPUTEIbHOI
HHPOPMALNH, TOTHYECKOr0 YIIPaBJIeHHs, peryJIupoBaHMA:

1.  ceressie koMmuiekchl kKoHTposuiepo (PLC, Network);

2. nokanbHbie KOHTpOJLIeps! (PLC);

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

4.  momHOMacmTabHBIE pactpeneneHubie cucteMsl ynpasnenus (DCS, Full Scale);

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

2.5 K kakoMy Kjaccy MHKPOINPOLECCOPHBIX KOMILIEKCOB OTHOCHTCS CHCTEMa, eCJIn
OHA BBINOJHAET (PYHKIUH KOHTPOJISl, YNPaBJeHHs, ONTHMHU3ANMHN, TUCTIETYEPU3AUMH U
MJIAHNPOBAHMSA:

1.  ceressie koMiuiekchl kKoHTposuiepos (PLC, Network);

2. nokanbHble KOHTpOJUIeps! (PLC);

3. KoHTpoJuiepsl Ha 06a3e nmepcoHanbHbIX KomibioTepoB (PC based control);

4 noJHoMacIuTabHble pacnpeaeneHHbie cucremsl ynpasinenus (DCS, Full Scale);

ko



5. pacmpenencHHbIe MasioMaciiTabHble cuctembl yipasienus (DCS, Smoller scale).

2.6 Coraacno, kakomy cranaapry ceru ControlNet, PROFIBUS, P-Net, Foundation
Fieldbus, SwiftNet, WorldFip, Interbus npu3Hansl cTaHIApTHBIMH NPOMBILLIEHHBIMH
YHPaBJISIIOIIMMH CETSAMU:

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

5. TOCT 34.601-90.

2.7 Tloa OTKPBITOIi apXMTEKTYpPOH AJsi pa3padoTKU NMPHJIOKEHUH KJIHEHT-cepBep,
O0asupyomeiicss HAa 00bEeKTHO-OPUEeHTUPOBAHHOM TexHoa0orun OLE, nonumaercs:

1. texHoxorua DCOM;

2.  mporokon DDE;

3.  apxwurekrypa ActiveX;

4,  texnonorus COM,;

5. wunTepdeiic OPC.

2.8 Takmue cBoiictBa SCADA- mporpamMm, Kak: (pupmMa-pa3padoT4uK; roJ mepBoro
BbIIyCKa W 00Ul THpaKk (XapaKTepHUCTHKA OnbiTa (UPMBbI, OTPAOOTAHHOCTH H
nonyJsipaoctu SCADA-nporpammbl); pacnpoctpanurtesu B Poccun u CHI', oTHoOCsSITCH K@

1.  crpykrypHbIM ocobeHHOCTIM SCADA-Tporpamm;

2.  crouMmocTHBIM xapakrepuctiukam SCADA- nporpamm;

3. o6mum nanabiM SCADA-iporpamwm;

4.  ¢yakunoHanbHBIM Xapakrepuctukam SCADA- mporpamm;

5.  xapaktepuctukam oTkpbeitocTd SCADA- mporpamm.

2.9 Jluua, odecneyuBaKIIe HOPMAIbHBbIE YCJI0BUSI GYHKIIMOHUPOBAHUS CHCTEMBI B
COOTBETCTBHY ¢ HHCTPYKUMAMH, OTHOCATCS K:

1.  omepaTuBHOMY IIEpCOHAIY;

2.  PEMOHTHOMY IEPCOHAIY;

3. OKCIUTyTallMOHHOMY MEPCOHATY.

2.10 Kakue OKHa mNpeACTaBJSIT 000l rpaduyeckoe H300paskeHHe OCHOBHOIO
TeXHOJI0TH4ecKoro ooopynoBanusi, cpeacrs KUII, u orodpaxaoT cTPYKTYpy aJIrOPpUTMOB
ylpaBJ/ieHHsl, U UX COCTOSIHUE:

1.  okna obGmiero o063opa;

2 OKHA HAaCTPOMKH;

3 rpaduveckre OKHa (MHEMOCXEMBI);

4, OKHa COOOIIEHUI U CUTHAIN3aIIHIi;

) OKHA PETHCTPALAHU MT0JIb30BaTEIEH.

Yacrts |11, 3aganusa Ha ¢cB000IHOE KOHCTPYHPOBAHNE OTBETOB

3.1 MecTo HHTErpUPOBAHHON CHCTEMbI NPOEKTHPOBAHNS M YNIPABJIEHUS B CHCTeMe
aBTOMATH3HPOBAHHOIO NPEANPUATHS — ...

3.2 HenocpeacTBeHHOE YIIpaBJaeHHe, CIIYKUT JJIS ...

3.3 O000ueHHas1 CTPYKTYpa o0ecniedeHUs] AaBTOMATU3HPOBAHHOM CHCTEMbI
yYHpaBJIeHHs TEXHOJOTMYECKHM NPOLEcCcOM BKIYAeT B ceds ....

3.4 Tlon kJaccoM MHKPONPOLECCOPHBIX KOMILIEKCOB — KOHTpPOJIIep Ha 0Oa3se
nepcoHajgbHoro komnsrtepa (PC based control) nonumaercsi cienyroniee...



3.5 TIlox KJaccoM MHKPONPOIECCOPHBIX KOMILIEKCOB —  pacnpenaesieHHbIe
MajioMaciTadubie cucteMsl ynpapiaenusi (DCS, Smoller Scale) nouumaeres cienyoinee...

3.6 VYkaxkure, Kakue ceTd corgacHo crangapry IEC 61158 npusnansbl
CTAHJAPTHHIMHU MPOMBIILIEHHBIMHU YIPABJISIOIIUMEU CETSAMH ...

3.7 OTKpbIThIE CHCTEMBI paclpeaeeHHbIX CHCTEM YNPaBJIeHHs XapaKTepPU3yITCs
TeM, 4TO ...

3.8 Ilepeuncaure pyHKIHOHAIBbHBIE XapakTepucTukd SCADA-niporpamm: ...

3.9 Onucanue HMHPOPMAUMOHHOIO oOecredeHHs] ABTOMATH3MPOBAHHOM CHCTEMbI
yIpaBJieHUs TEXHOJOTMYECKUM MPOIECCOM BKJIKYAET B cedv ...

3.10 TMepeuncanre CTPYKTypHbIe eqMHUIbI TporpamMmMHoro odecneuenuss ACYTII u
HX OIMCAHUE: ...

Yacrp |V. 3ananuuss Ha yIOpsiI0YUBAHUE OTBETOB
Hatioume coomeemcmesue mexncoy cmonoyamu. Omeem 3anuuwiume no pe3yibmamam
M3M€H€HHOZZ Hymepauuu 6m0p020 cm0ﬂ6ua no OMHOWEHUIO K I’lep@UMy.

4,1 Haiaure cCOOTBETCTBHE:

HUCIInY; 1. KOMIUIEKC MaTeMaTHYEeCKHX H TEXHHUYECKHX
CpeNCTB, NMpeAHA3HAYEHHBIX ISl aBTOMATH3alluu
MPOILIECCOB  MPOCKTUPOBAHUS €  y4acTHUEM

YEJIOBEKA;
CAIIP; 2.  MpOrpaMMHO-aIapaTHBINA KOMILICKC,
IIpeJIHa3HaYCHHBIN JUIS IIPOEKTUPOBAHUS

ABTOMATU3UPOBAHHOM  CHCTEMBl  YIIpaBJICHUS
TEXHOJOTHYECKUM MPOIECCOM M PEeau3yIonnii B
pa3zpaboTaHHONW aBTOMATHU3UPOBAHHOW CHUCTEME
VOPABJIEHUS ~ TEXHOJOIMYECKUM  MPOLECCOM

(yHKIIMHM YyIpaBJIEHUsI BEPXHETO YPOBHS,

ACVYTIIL 3. UeloOBEKO-MAIllMHHAas ~ CHUCTeMa  YIpaBJICHU,
oOecrnieunBaroias aBTOMaTU3UPOBAHHBIN cOOp U
0o0paboTky uHbOpManUKU, HEOOXOAUMOW s
ONTUMU3ALMM YIPABIEHUS TEXHOJIOIMUECKUMU

O00BEKTaMU YINPaBJIEHUS B COOTBETCTBUHU
MIPUHATHIM KPUTEPHUEM;

4.  opraHu3allMOHHO-TEXHHUYECKHH KOMILIIEKC,
o0ecrneynBaOIUil  OpraHu3alyi0  YIpaBJICHUS
OPOMBIIIJICHHBIM ~ MpeanpusiTieM Ha  Oase
HCIIOJIb30BAHUS 3KOHOMHUKO-MAaTEMATHYECKUX
MeTo10B M1 DBM, BKiItOYaromuii B OrpaHUuEHHON
CTENEeHH BBIPAOOTKY U MPHUHATHE YCTAHOBIIEHHBIX

YEJIOBEKOM PEILICHUM.
4.2 Haiinute COOTBETCTBHE MeKAY HAa3BaHHMEM  YPOBHS  pacnpeaeieHHOH
aBTOMATU3HUPOBAHHON CHCTEMbI YNIPABJICHUS U ero GyHKIHAMM:

VYposens BBosia / BeiBosa (I 1. oroOpakenus (Wi BHU3yalH3alUu) JaHHBIX B
/ 0); IIPOU3BOJICTBEHHOM TIIPOIIECCE M ONEPaTHUBHOIO
KOMIUIEKCHOTO yIIpaBJICHUS pa3INYHbIMU

arperaTramMu;



VYpoBeHb cOopa IaHHBIX U

JTUCTIETYEPCKOTO
YIIpaBJICHUS,

YpoBeHb yIpaBIeHUs
MIPOU3BOJICTBOM;

YpoBeHb
HENOCPEJICTBEHHOTO
YIIpaBICHHUS.

4.3 Haiiaure cOOTBETCTBHE:
Texuuueckoe
o0OecrieueHue;

MaremMaTudeckoe
obecreyeHue;

Opraau3aluoHHOE
o0OecrieueHue;

HENOCPECTBEHHOTO ABTOMATUYECKOTO
yIpaBJICHUS] TEXHOJOTUYECKHUMH IpoLeccaMH ¢
TTOMOIIBIO TPOMBIIIIJICHHBIX KOHTPOJUIEPOB;
BeiBoga Ha SCADA-ypoBeHb  yIpaBiieHUS
CIIy’)keOHOM, IMarHOCTUYECKOW M OINepaTHBHON
uHdopmanuu;

OTIepaTUBHOM YIOPSA0YCHHON o0paboTku
NepBUYHON MHpOpMalMu W3 IieXa U Iepeaadu
oOpaboranHoi  uwH(oOpMamuu Ha  ypOBEHb
IUTAHUPOBAHUS PECYPCOB MPEATIPUSATHUS;

coop mepBUYHOW WH(MOPMAIMKM W peaTu3aIus
VCIIOJIHUTEJIbHBIX BO3JACHCTBUM.

MIPUKIIAHOE MIPOrpaMMHOE o0ecrnie4yeHue;
ONEPALIMOHHAsA CUCTEMA; SI3bIKUA IIPEICTaBICHUS
uHdopmanuu;

yCcTpoiicTBa BBOJa / BBIBOJBI, YCTPOICTBa
ONEPATUBHOIO B3aUMOJECHCTBUS C OIEPATOPOM,
yCTPOICTBA XpaHeHHUs HHPOPMALINH;
TEXHOJIOTMYECKUE HMHCTPYKLHMH U PETJaMEHTHI,
ONpEIEIAINE  BEACHUE  TEXHOJOTHYECKOIO
polecca; HWHCTPYKIMU 1O  3KCIUTyaTalluu;
ornucanue (yHKIIMOHATBHOW, OpPTaHW3aIMOHHOU
U TEXHOJIIOTMYECKOM CTPYKTYp U  Jpyrue
JOKYMEHTBI aHAJIOTUYHOTO COJIEpKAHUS;

SI3bIKU OTMCAHUS U MAHUITYJIUPOBAHUS JaHHBIMU;
SI3bIKA ~ OIIMCAHUsA  aJrOPUTMOB  YIIPABIICHHS;
SI3bIKU [TPOTPaMMHUPOBAHUSL.

4.4 Haiiaute COOTBeTCTBHE MKy Ha3BaHHEM KJacca MHKPONPOLECCOPHBIX

KOMILJIEKCOB H €r0 BbIMOJIHIEMbIMH (PYHKIIHSIMU:
JlokanbHbit koHTpOsuiep (PLC);

CeTeBble  KOMILICKCHI KOHTPOJJICPOB 2.

(PLC, Network);

[TonmHoMacmiTaOHBlE  pacnpeneneHHble 3.
cucrembl  ynpasienus (DCS,

Scale);

45 Haiaure cOOTBETCTBHE:

PazButas ceTeBast
CTPYKTYpa;

PazButocTh BEPXHETO
YPOBHS YIpaBJIEHUS
MIPOU3BOJICTBOM;

1. ontummzanus, KOHTpOJIb,
yIIpaBJIEHUE, DIRIVENIN:ISE
byHKIIMH;

KOHTPOJIb, YIIPABJICHUC,

AUCHieTYCpu3anus, IJIaHUPOBAHUC,

Full ONITHMHU3AIIHSI, KOHTPOJTb,
yIpaBJICHHE, CrelHaIbHbIC
byHKIIMH;

4.  KOHTPOIb, yIpaBIliCHHE,

crenuagbHble PyHKIUU.

HaJM4ue MPOTrpaMMHBIX U TEXHUUYECKHUX CPE/ICTB
IIOCTPOEHMSI ~ psAJa  YPOBHEW  YIpaBIIEHUs
IIPOU3BO/ICTBOM: IJIaHUPOBAHMS,
JUCIIETYEPU3ALNH, OINEPATUBHOIO YIPABIICHUS
y4acTKaMH, JMHAMHYECKOTO yIIpaBJICHUS
OTJIEIbHBIMU arperaTtamy;

HaJau4yue BCEX  Tpex YpOBHEH ceTen
(uH(opMaoHHas, CHCTEMHas, IoJieBasi) C
MMEIOLIUMUCST BapUaHTaMH CeTed OTIEJIbHBIX
YPOBHEW;



IIupota
pabouux CTaHIIHI;

4.6 Hajigurte COOTBETCTBHE

XapaKTepHCTI/IKaMI/I:
Windows NT;

Netware 4.1;

OS/2 LAN Server 4.0;

4,7 Hauiaure cOOTBETCTBHE:
COM;

DCOM,;

ActiveX;

4.8 Haiaure cOOTBETCTBHE:
HMI;

GUI;

RTU;

4.9 Haiaure cOOTBETCTBHE:

Monudukammii - 3.

1.

BO3MO>KHBII BBIOOp BapHaHTOB PabOYUX CTAHIIHMA
[0 MOIIHOCTH W HAa3HAYEHWIO: CTallMOHApHBIC U
MIEPEHOCHBIE MyJbTHI OIIepaTopOB
TEXHOJOTUYECKUX TIPOIECCOB, IHCHETYECPCKHE
paboune CTaHLUM, KOHTPOJIMpYIOIIUE padouue

CTaHIIUU PYKOBOJISIILIETO nepcoHana,
WH)XEHEPHBIC CTAHIINH;

HaJIU4Yue MoaupuKanmii, pa3IUYAIOIIUXCS
MOIIIHOCTBIO ~ OCHOBHOT'O  MHKpOIIpolIeccopa,
ObICcTpoAeiicTBHEM, O0BbEMaMH IaMATH Pa3HOrO
TUIIA, BO3MO>KHOCTSIMU pe3epBUpPOBAHUA,
CTENEeHbIO  3allUThl OT  HEOJArompUATHBIX

YCJIOBUI OKPYXAIOIIEH CPEBI.

MEXKIy Ha3BaHHEM ONeEePANlMOHHOH CHCTeMbI H ee

MHUHHMAaJbHBIM 00beM mamsath: O3Y -8 MoOaiir,
nuck - 80 MOaiit, uMeeT CEeTeBbI€ MPOTOKOJIBI:
tcp/ip, ipx/spx, netbios;

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

MHHUMAJIbHBIH 00beM mamsaru: O3Y -8 Moaiir,
TUuCK -75 MOalT, UMEeT CETEeBbIE IMPOTOKOJIBI:
tcp/ip, ipx/spx, netbios;

MUHHMAaJIbHEIN 00beM mamsatu: O3Y - 16 Moaiir,
TUCK - 52 MOaiiT, UMeeT CETEeBbIC MPOTOKOJIBI:
tcp/ip, netbios.

texHonorusi Microsoft, mnpenHasHaueHHas UIA
pa3paboTKu U MOIJAEPKKH MEX MPOrpPaMMHBIX U
CETEeBBIX B3auMOJieiicTBuUl B cpere Windows;
OTKpBITast ~ apxUTeKTypa AIsi  pa3paboTKu
MPWIOKEHUH KIIMEHT-cepBep. basupyerca Ha
00BEKTHO-OpUEHTHpOBaHHOW TexHoiorun OLE
koMmnanuu Microsoft;

TEXHOJIOTHUS, MPEIOCTaBIAIOMAasl BO3MOXXHOCTb
B3aUMOJICVICTBUS PACTIPEICIICHHBIX MPUIOKEHUN
no cerd. OCHOBaHa Ha ApPXHUTEKType «KIUECHT-
cepBep»;

CTaHJApTHBIA MEXaHU3M JOCTyNa MPUIOKEHUN K

JaHHBIM TEXHOJIOI'MYECKOI'O mnmpomnecca,
HOJTy49aeMbIM OT TEXHOJIOTHYECKUX
KOHTPOJUICPOB.

rpadudeckuit uHTEpGENC MOIB30BATENS
YAAIEHHOE TEPMUHAIBHOE YCTPOMCTBO;
4YeJI0BEKO-MaIIMHHBIA HHTEP(EHC;

MIPOrpaMMUPYEMBIH JTIOTHYECKHI KOHTPOJLIEP.



OnepaTuBHbII IEpCOHAT;
OO6cmyKuBarOIUN

IepCcoHal;

PemoHTHBII nIEpCOHA;

4.10 HaiiguTe COOTBETCTBHE:
Oxkna o6rmiero o63opa;
I'paduueckue okHa;

OkHa peructpanuu Xxojaa
nporecca;

numa, 00eCTIeunBalONIMe MOHTAX O00OPYIOBAHHUS
COTJIACHO pa3pabOTaHHOMY 3apaHee MPOCKTY;
JUIa, HEMOCPEICTBEHHO HE Y4YacTBYIOIIUN B
(O YHKITMOHHPOBAHUH CHCTEMBI, OJIHAKO
CIIOCOOHBIN  BBITIOTHUTH PEMOHT OTKA3aBIIMX
TEXHHYECKUX CPEJICTB;

JUIa,  HEMOCPEICTBEHHO  y4YacTBYIOIIME B
NPUHIATHHA PEIICHUN IO TPOIECCY YIPABICHUSA U
B BBITIOJTHEHUU (PYHKIIHIA CUCTEMBIL;

auma, o0eCIeYMBAOIINE HOPMAJIbHBIC YCIOBHS
(YHKITMOHUPOBAHUS CUCTEMBI B COOTBETCTBUH C
UHCTPYKIUSMHU.

OIHCHIBAIOT napameTpbl KOHKPETHOTO
yCTpOMCTBA/IpubOpa/perystopa u JAI0T
BO3MOXKHOCTh €r0 HaCTPONKH;

oToOpakaroT JaHHBIE O XOJ€ TIpolecca BO
BPEMEHU;

NpeaHa3HaYeHbI JUII KOHTPOJI 3a paboToil Bcero
OPOM3BOJACTBA B LEJIOM M Uil TOJIy4eHUs
JocTyna K 0osiee moapoOHBIM OKHAM;
MIPEJICTABIISIOT COO0H rpadguieckoe H300pakeHUE
OCHOBHOTO TEXHOJIOTHYECKOTO 000pyIOBaHHMS,
cpencte  KUII, u o0TOOpaxkaioT CTPYKTYpY
QITOPUTMOB YIPABJICHUS, K UX COCTOSHHE.

Yactb V. 3aaannsa HA 100aBJIeHHE CJI0BA B TOTOBLIM OTBET

Yxaowcume na nucme omeenoes, KaKoe Cl060 nponyujeHo.

5.1 IIporpaMMHO-annapaTHbIi KOMILIEKC, MPeIHA3HAYEHHBII /11 NPOEeKTHPOBAHUS

aBTOMATU3UPOBAHHON CHCTeMbI YIIPABJIEHUS TEXHOJOTHYeCKUM MPOLECcCOM U peaTu3yommi
B pPa3pad0TaHHOM ABTOMATH3MPOBAHHOH CHCTEMe YIIPABJCHUS TEXHOJOTHYECKHM PO EcCOM
¢pyHkumun ynpaBJeHHsA BepXHero YPOBHS - 3TO

5.2 OpraHu3anUOHHO-TEXHHUYECKHIl KOMILIEKC, O00ecHeYHBAWIIUI OPraHu3anunio
ylnpaBjieHHsi NPOMBIILJIEHHBIM MNpeANnpuUsiTHeM Ha 0a3e HCHOJAb30BAHUS JKOHOMHMKO-
MaTeMaTH4YeCKMX MeTol0B U DBM, BKIO4YaOMid B OrPAHNYEHHOH CTeNeHU BbIPAOOTKY H
NPUHATHE YCTAHOBJICHHBIX 4eJ10BEeKOM pelieHui - 3TO

5.3 IlpumeHeHHe TOTOBBIX Pa3padoTOK M TOTOBBIX NMPOrPAMMHBIX M TEeXHHYECKHUX
NPOAYKTOB CTOPOHHMX (pMPM, KaK 4YacTeii CBOMX pa3padaTbiBaeMbIX CpPeACTB U CHCTEM
Ha3bIBaeTCs

54 - YacTh TEeXHHYECKOro o0ecnmevyeHus,
KOHCTPYKTHBHO OT/eJIeHHAass OT OCHOBHOro 0Jioka komnbloTepa. IlpencraBasiior co0oii
KOMILJIEKC YCTPOMCTB /Jisi BHemHed (10 OTHOLIEHMI0O K LEHTPAJbHOMY IpoLeccopy)
00paldoTKHU JaHHBIX, 00ecIeYMBAOIIUX MOATOTOBKY, BBO/J, XpAaHEHHE, YIIPABJICHUE, 3ALIUTY,
BBIBO/l /IAHHBIX M NepeAavy uX HA PacCTOSIHUE M0 KAHAJIaM CBSI3H.




5.5 CoBOKYNHOCTH NPOrpamMm, HeoOXoAMMBIX 1Js1 peanudanuu ¢pynkuun ACYTII,
3aJaHHOT0  (QYHKIUOHUPOBAHMS  KoMmILlekca  TexHudeckux cpeactB  (KTC) wm
NpearnoJaraeMoro pa3sBUTHA CHCTEMBbI Ha3bIBaeTcs

5.6 Kommiekc mnporpaMMHBIX ¥ JIMHIBHCTHYECKHX CpeICTB 001Iero MU
CHENHAJIBHOT0 HA3HAYEHHMs, PpeaTu3ylIuil MOJIepP:KKY co3J1aHusi 0a3  JIaHHBIX,
HEeHTPAJU30BAHHOIO YNPABJEHUS] W OPraHM3aluM JA0CTyNa K HHM Pa3iHYHbIX
NMoJib30BaTe/ieil B YCJOBHAX MPUHATOH TEXHOJOIMH O00padOTKM JAHHBIX HA3bIBAETCH

5.7 - TexHoJorusi Microsoft, mpegHazHaueHHasi JJsi Ppa3padoOTKU H
NO/IeP’KKH MesK POrPaMMHBIX M ceTeBbIX B3auMoJeicTBuil B cpeae Windows.

5.8 IIporpamMHbIe CHCTEMBI M NMAKeThI MPUKJIATHBLIX MPOrpamMm, odecnedyuBaKIIUe
padory KOMIIbIOTEPHBIX OnepaTopCcKux CTaHLUM, Ha3bIBAKOTCH

5.9 - pabouee  MecTO
omepaTropa WiH crenHaJncTa Jdoro npoduias, ooopyropannoe IBM ¢ mmpoxknm Habopom
YCTPOiicTB BBO/Ja-BbIBOa HH(OPMAIIMYU U 00eclieYeHUs YeJI0BEeKO-MAIlIMHHOT0 UuHTep(eiica.

5.10 — CHUTHAJIM3alMsA, cpadaTbiBalomias
NPH T0CTHKEHUH NMPeAyNPeTUTEeTLHOT0 3HAYeHNsI TapaMeTPa TeXHOJOTHYeCKOoro nmpomecca.

Bapuant Ne3

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

1.1 B aBTOMATH3MPOBAHHOIi cHCTeMe YNpPaBJeHUS] YeJOBEK BbINMOJHSET Cieaylolue
OCHOBHbBIC QyHKIMHU:

1.  aHanM3 TEKYyIIEro COCTOSHUS MPON3BOJACTBEHHOTO IPOIIECCa;

2.  mepenaya, mpeoOpa3oBaHue U 00pabOTKa HHPOPMALIUY;

3. perynmpoBKa mapaMeTpoB IMPOM3BOACTBEHHOTO MPOIIECCa;

4.  00paboTKa HEeITATHBIX, aBAPUUHBIX CUTYalLlUH;

5.  BbBIpa0OTKa M pead3aiusl YIpaBJSIONIMX BO3JACHCTBUN Ha TEXHOJIOTHYECKUUA OOBEKT
yIIpaBJICHUSL.

1.2 YpoBeHb cO0pa JaHHBIX U JUCMETYEPCKOT0 YNPaBJIeHUs peajin3yeTcs Ha 6a3e:

1. JTaTYHUKOB;

2.  TIPOMBIIUICHHBIX KOHTPOJIJIEPOB;

3. NepCOHAIbHBIX KOMIIBIOTEPOB,;

4, SCADA-cucrewm;

5. cepBepoB.

1.3 K TexHuueckoMy o0ecneyeHHIO CHCTEM ABTOMATH3MPOBAHHOIO MPOEKTHPOBAHMS
OTHOCSITCS:

1.  yctpoiicTBa BBoJa / BEIBOJIBI,

2 OTIepallMOHHAs CHCTEMA;

3 YCTPONCTBA OTIEPATHBHOTO B3aMMOJICHCTBHS C OTIEPATOPOM;

4.  ycTpoiicTBa XpaHeHUs UHPOPMALIUY;

5 A3BIKY MIPEICTABICHUS HHPOPMAIIHH.



1.4 VYkaxuTe MHHUMAJBHBIN COCTaB KJAacca MHKPOINPOIECCOPHBIX KOMILIEKCOB —
ceTeBoii KoMILiekce Koutposuiepos (PLC, Network):

1.  pa3BuTas MHOTOYpOBHEBas CETeBasi CTPYKTYpa;

2.  psl KOHTPOJLJIEPOB,

3. HECKOJIbKO AUCIUIEHHBIX pabouuX CTaHLIUI ONEPaTOPOB;

4.  cucreMHas (MIPOMBIIUICHHAS) CETh, COCIUHSIONIAs "KOHTPOJUIEPHl H pabovne CTaHIIUU
MEXIy COOO0M;

5. cepBep 0a3 JTaHHBIX.

1.5 VYkaxkute 0CO0EHHOCTM KJjacca pacnpeleeHHbIX CHCTeM  yNpaBJieHHS,
OTJIMYAIOIIHE HX IPYTUX KJIACCOB MHKPONPOLECCOPHBIX CPEICTB YIPABJICHHS:

1.  pa3BuTas cereBas CTPYKTYpa;

2.  TIPUMCHCHHUE ayTCOPCUHTA;

3. pa3BHUTOCTh BEPXHETO YPOBHS yIPaBIICHUS POU3BOACTBOM;

4.  cpeacTBa aBTOMArTW3alMu padOTalOT B  OKPYXawIled cpeae, HE  CIUIIKOM
OTJIIMYAIOMICHCS OT YCIIOBHI pabOThl OOBIYHBIX MEPCOHATBHBIX KOMIIBIOTEPOB;

5.  mmpota MoauduKanuii pabouux CTaHITH.

1.6 VYkawxkure, kakue ceru mno crangapry |EC 61158 npu3Hanbl cTaHAAPTHBIMH
NPOMBILLTeHHBIMH YIPABJIAOIIUMY CETAMH:
WorldFip;
CAN;
P-Net;
ControlNet;
SwiftNet.

7 YKaKuTe OCHOBHBIE CBOICTBA KOMIIOHEHTOB 10 TexHoJorun COM / DCOM:
KOMITOHEHT SIBIISIETCS] CKOMITUITUPOBAHHOM, TOTOBOM K pean3aliy MporpaMMoii;
KOMIIOHCHT COCTOMT W3 (YHKIMOHAIBHOW mporpamMmbl u uHTep(deiica. Jlrobas

Monupukanus (QyHKIMH, pealn3yeMoill KOMIIOHEHTOM, He 3aTparuBaeT uHTepdeiica, Omaromaps

3TOMY J1I000€ U3MEHEHHE KOMITOHEHTA HE HAPYIIAET €ro CBSI3U C APYTUMH KOMIOHEHTAMU;

3.  KOMIIOHEHT HE MOXET OBITh HAmMCaH Ha JII0OOM SI3BIKE MPOTPAMMHPOBAHUS, TaK ITO
MOYKET CKa3aThCsl Ha €r0 CBS3SX C IPYTMMHU KOMITOHEHTAMHU;

4.  KOMIIOHEHT MOXET OBITh HAaIlMCaH Ha JIIOOOM s3bIKE IMPOrpPaMMHMPOBAHUSA, 3TO HE
CKa3bIBAETCS HA €T0 CBS3SX C IPYTMMHU KOMIIOHEHTaMH,

5.  KOMIIOHEHTBHl MOTYT HaXOJWUTBHCS HA OJHOM KOMIIBIOTEPE WJIM Ha pa3HbIX y3JaX CETH,
ATO HUKAK HE CKa3bIBAETCS HA UX B3aWMOJICHCTBHH.

1.8 TIloa crpykrypHbiMu ocodeHHocTasMH SCADA-nporpaMm noHnmaercs:

1 CTPYKTYpHOE CTPOCHHME TaKeTa: MOJIYJIbHOCTh (BO3MOXKHOCTh  (OPMHPOBATH
(GYHKIIMOHATIBHBIA COCTaB OMEPATOPCKUX CTaHIMi KomOuHanued coctaBmsommx SCADA-
pOTpaMMy MPOTPAMMHBIX MOJYJIEH);

2 peanu3alus CTPYKTYpbl KIMEHT-CEpBEp, THIbl pean3yeMbIX CTaHIMHA (B T.4. 0e3
HENOCPEICTBEHHOM CBSI3U C TEXHOJIOTHYecKuM mporieccoM uepe3 Y CO uinm KOHTPOJUIEPHI);

3 S3BIKU M ITPOLIEIYPBI CO3/1aHUS MOJIb30BATENILCKUX aITOPUTMOB 00PaOOTKHU 1aHHBIX;

4 NOJIeP)KUBAaEMble MHTEP(EHCH MEXIPOTPaMMHOTO B3aMMOJACHCTBHUS, B TOM 4YHCIE:
oOMeHa JaHHBIMU ¢ npuiokeHusiMu - DDE; ¢ 6azamu nansbix - SQL/ODBC; o0bekTHBIE cpencTBa
B3aumoeiictBus OLE, ActiveX; moaaepka yHHBEpCaILHOTO IPOMBIIICHHOTO HHTepdeiica OPC;

5 Hanmnuue BapuanToB SCADA - mnporpammsl, pazinyarommxcs HHGOpMAIMOHHON
MOIITHOCTBIO (YHCIIO BXOJOB-BBIXOJIOB); CIIEMUANBHBIX cTaHmuid B HoMmeHkiatype SCADA-
OporpaMMbl - TPOCMOTpPA TEXHOJOTMUECKUX JIAaHHBIX M apXWMBOB (CTAHIM pYKOBOJACTBA) H
apXUBHBIX; CIEIUAIBHBIX MPOTPAMMHBIX CHCTEM JUIsl OOecTiedeHHs pabOThl CMEXKHBIX YPOBHEH
yIIpaBJIEHUS - HEMOCPEACTBEHHOTO YIIPAaBJIEHUS MPOLIECCAMU, TUCTIETYEPCKOTO YIIPABIECHUS U Jp.

1.9 Kakue JHMIA COTJIACHO IITATHOMY PACHHCAHUIO OTHOCATCH K 00CIY:KMBAIOIIEMY
NEePCOHAJY:

NEPRPORWNDE



1.  uHXEHep-2IEeKTPOHUK;

2.  DIIEKTPHKHU;

3. cuecaps KUIIuA;

4,  TEXHOJIOIH;

5 HAYaIbHUK TEXHOJOTUYECKON YCTaHOBKH.

1.10 Kakue pa3aeabl Jd0JKHO COJAepP:KaTh ONHCAHHE AJTOPUTMOB YNPABJEHUS H
3aLUTHI:

1.  kpaTkoe omucaHHe TEXHOJIOTHYECKOro mpolecca;

2 onucanue (PyHKIHMA TPOTUBOABAPUIHON 3AIIUTHL;

3 QITOPUTM PELICHUS;

4.  pe3ysbTaT peuICHMUS;

5 CTpaTeTHIO yIpaBieHus (MaTeMaTHYECKOe OITMCaHuE).

Yactp |l. 3axanus ¢ BLIOOPOM 0JHOI0 BEPHOI'0 OTBETA
U3 npeodnosicennbix apuanmos omeemos gvloepume moibko 0OUH 8ePHBLUL OMEEN.

2.1 ABTomMaTH3MpoOBaHHAaf cucTeMa ynpasJjenus npeanpusatus (ACYII) —sro:

1. KOMIIJICKC MATCMATUYCCKUX MW TCXHHYCCKHX CPCIACTB, IMPCAHA3HAYCHHbIX IJIA
ABTOMATHU3allMY IIPOLICCCOB IPOCKTUPOBAHUA C YYACTUEM YCJIOBEKA. ,
2. YCJIOBCKO-MAlllMHHAsl CUCTEMa YIIPABJICHU, O6CCHC‘{I/IBaIOH_Ia${ aBTOMaTI/ISI/IpOBaHHHﬁ

coop u 00paboTKy nHDOpPMALIUK, HEOOXOAUMOH IS ONTUMHU3AIUN YIIPABICHUS TCXHOJIOTUICCKUMU
00BEKTaMHU YIIPABICHHS B COOTBETCTBUU C IPUHATHIM KPUTEPHEM;

3. OpraHu3alMOHHO-TEXHHYECKHMA KOMILJIEKC, o0ecrneunBaroIIMii OpraHu3aLMI0
yIpaBJIEHUS IPOMBILUIEHHBIM NPEANPUATHEM Ha 0a3e UCHOJIb30BaHUS SKOHOMUKO-MaTeMaTHUECKUX
MeTo10B 1 DBM, BKIIOUaronuii B OrpaHUYEHHON CTENEHU BbIPAOOTKY U NPUHSTHE YCTAHOBJIEHHBIX
4eJIOBEKOM pELICHMI;

4.  nmporpaMMHO-alapaTHBId  KOMIUJIEKC, NpPEJHA3HAYEHHbIH I  I[POEKTUPOBAHMS
ABTOMATU3UPOBAHHOW CHCTEMBbl YIPAaBJICHHUsS TEXHOJOTMYECKUM IPOLIECCOM M PEaIU3YIOIIMA B
pa3paboTaHHON aBTOMAaTU3UPOBAHHOM CHCTEME YIPABICHUS TEXHOJIOTHYECKUM ITPOLECCOM (PYHKIIMU
YIPaBJIECHUS BEPXHETO YPOBHSL.

2.2 Ha ypoBHe c00pa JaHHBIX H AUCTIETYEPCKOro YIPABJEHHUs PelialoTcs 3a/1a4u:

1.  cOopa nepBuuHOM WH(MOPMAITUN U PeATU3AIMN UCTIOTHUTEIBHBIX BO3/ICHCTBHIA;
2.  omepaTUBHOI ynopsaoueHHOU 00paboTKM MepBUYHOM HH(OPMALIUN U3 1€Xa;
3. HEMOCPEeACTBEHHOTO aBTOMATUYECKOTO YIPABIICHUS TEXHOJIOTHUSCKUMHU MIPOIECCAMH;

4. BeiBoga Ha SCADA-ypoBeHb ympaBieHHUS CIIy)K€OHOH, JHMarHOCTUYEeCKOH U
orepaTUBHON MH(pOpMaLINN;

5. oroOpaxeHus (WIM BHM3yalM3allMd) JAHHBIX B IIPOM3BOJCTBEHHOM IIpollecce U
ONEepaTUBHOIO KOMILJIEKCHOTO YIIPABJIEHUS PA3IMYHBIMU arperaraMu.

2.3 Tlon mundopmanmeii, xapakTepusyoueil cocTosiHHEe TEXHOJOrHYecKoro mnpouecca,
CHCTeMOHl KJIAacCM(PMKAUMH M KOIAMPOBAHMA TeXHOJOrM4Yeckoi HHpopMauuu, MacCUBOB
AAHHBIX H JOKYMEHTOB, He00X0AUMBIX I BbINoTHeHUus Beex pynkuuii ACYTII nonmmaercs:

1. MaTeMaTHYECKOe 00ecIIeUeHHE;
2.  TEeXHHYECKOE 00eCIIeUeHHE;

3.  opraHu3alMOHHOE O0CCIICUCHUE;
4.  mMeToauvecKkoe 0O0CCIICUCHHE;

5.  uH(popmanHroHHOE 0OecreYeHue.

24 K kakomy KJaccy MHKPONPOLECCOPHBIX KOMILIEKCOB OTHOCHTCS KOHTPOJLIep,
€CJIM OH BBINOJIHSIET HEKOTOPbIe cnenuaabHble GyHKIHN ((POPMYJIbI, APTYMEHTAMH KOTOPBIX
SIBJISIIOTCS] M3MepsieMble BeJIHYNHbI) U (PYHKIMH KOHTPOJISI U yIPaBJIeHHUS:

1.  ceressie koMiuiekchl kKoHTposuiepos (PLC, Network);

2. nokanbHble KOHTpOJUIeps! (PLC);



3. KOHTpOJUIEphI Ha 0a3e nepcoHanbHbIX KommbioTepoB (PC based control);

4.  monHOMacmTabHbIe pacupeseacHubie cucteMsl yipasienus (DCS, Full Scale);

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

2.5 K kakomy Kjaccy MHUKPONPOIECCOPHBIX KOMILJIEKCOB OTHOCHUTCS CHUCTeMa, eCJId
OTJIMYUTEIbHAS O0COOCHHOCTH KOTOPOH 3aKJII0YaeTcsi: B HECKOJIbKO 00JIbIIeM pa3Hoo0pa3uu
Moau(UKAIMI KOHTPOJJIEPOB, PA3BUTOH MHOTOYPOBHEBOI ceTeBOH CTPYKTYpPOi, B "0oJbLueil
MOIIHOCTH IEHTPAJIbHBIX TMPOLECCOPOB KOHTPOJLIEPOB, B IIMPOKOM HCIHOJIL30BAHUH
OTJeJIbHBIX KOHCTPYKTHBOB Yy/JIaJIeHHbIX 0JIOKOB BBO/Ja/BbIB0/1a, B 00Jiee pa3BUTON U rHOKOM
CBSI3M C MOJIEBBIMH NPUGOPAMH M C KOPIOPATHBHOM CeTHIO MPeANPUATHS:

1.  cereBsle komiuiekcol KouTposuiepos (PLC, Network);
2. nokanbHbie KOHTpOJUIepsl (PLC);
3. KOHTpoJuIephl Ha 0a3e nepconanbHbIX KomibioTepos (PC based control);

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

5.  pacmpenencHHbIe MasioMaciTabHble cuctembl yrpasiacaus (DCS, Smoller scale).

2.6 CoriiacHO, KAaKOMYy CTaHJAPTy ONpe/IeJisieTcsl CTPYKTYpPa MATH TE€XHOJOTHYECKHX
s3p1k0B nporpamvuposanus (1L, SFC, FBD, ST, LD):

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

5. TOCT 34.601-90.

2.7 Ion TEXHOJIOTHEH, npeaocTaBsomeit BO3MO’KHOCTD B3aMMOJAEeHCTBUSA
pacnpeaeeHHBIX TNPWIOKEHHI IO CeTH, OCHOBAHHOW Ha apXUTEKType «KJIHEHT-CepBep»,
MOHMMAETCS:

1. Ttexumomorus DCOM;

2. nportokoa DDE;

3. apxwurekrypa ActiveX;

4, texHosorus COM:;

5. wunTtepdeiic OPC.

2.8 Takme cBoiictrBa SCADA- mporpamm, kak: ¢upma-pa3padoT4YuK; roj MepBOro
BBIMYCKA U 00NN THPAXK (XapaKTEPUCTUKA ONbITA (PMPMBI, 0TPAOOTAHHOCTH M MOMYJISIPHOCTH
SCADA-nporpammsl); pacnpoctpanuteau B Poccuun u CHI', oTHocsATCS K:

1.  crpykrypHbIM ocobenHOCTSIM SCADA-TIpOTrpamm;

2.  crouMocTHbIM xapakrepuctukam SCADA- nporpamwm;
3. obmum naaasiM SCADA-tiporpamm;
4.  ¢yHkunoHambHBIM XapakTrepuctukam SCADA- mporpamm;

5. xapakrepuctukaMm oTkpeitoctd SCADA- porpamm.

2.9 @OyHknMM opraHuzanum obecrnevyeHWsl NPOM3BOACTBA M TpedyeMoll TOYHOCTH
U3MepeHuil NMpPH TMPOU3BOACTBE NMPOAYKIUH, ABTOMATH3AIMHU TEXHOJOTHYECKHX IPOIECCOB,
NPOTHBOABAPUIHON  3alIMTHI  TEXHOJOTMYECKHMX  MPOLECCOB M  TeXHOJOIMYeCKOro
000py/10BaHMsI, OTHOCATCS K:

1.  navanpHuky I1TO;

2.  TJIaBHOMY MHXKEHEpY;

3. TJaBHOMY METPOJIOTY;

4.  TJaBHOMY SHEPreTHUKY;

5.  TIiaBHOMY OyXraiurepy.

2.10 Kakme OKHa ONMUCHIBAIOT napaMeTpsbl KOHKPETHOI0
ycTpoiicTBa/mpudopa/peryjsitropa u Aal0T BO3MOKHOCTb €r0 HACTPOKM:

1.  okna o6Gmiero o63opa;

2 OKHa HAaCTPOUKH;

3.  rTpaduueckue okHa (MHEMOCXEMBI);

4 OKHA COOOIIEHU 1 CUTHAIN3AIIHI;



5.  OKHAa perucTpaiuu Xojia mpoiecca.

Yacrts |1, 3aganus Ha cB000AHOE KOHCTPYHPOBAHNE OTBETOB

3.1 MecTo HHTErpUPOBAHHON CHCTEMbI NPOEKTHUPOBAHNS M YIIPABJIEHUS B CHCTeMe

aBTOMATU3HPOBAHHOIO NMPeINPUATHUS —

3.2 SCADA - yposens (Supervisory Control and Data Acquisition - c6op 1aHHBIX 1
AHUCIIETYEPCKOe YIIPABJIeHUE), IPeIHA3HAYEH JJIA ... .

3.3 MareMaTH4eckoe odecrmeueHne aBTOMaTI/BI/IpOBaHHOﬁ CUCTEMBI YIIPpaBJICHUSA
TEXHOJOTHYCCKHM IIPOHECCOM BKJIKOYACT B ceos ...

3.4 Tlox kJaccoM MHMKPONPOIECCOPHBIX KOMILIEKCOB — JIOKAJIbHBIN KOHTpOJLIEP

(PLC) nonumaercs ciieaymoiiee. ..

3.5 TIloa pa3BuTOli ceTeBOii CTPYKTYPOIl Kj1acca pacnpeaeJeHHbIX CHCTEM YIIPaBJIeHUs

IMOHUMAETCA cjaeayromee...

3.6 VYkakuTe, KaKkHe SA3bIKH NMPOrpaMMHpoOBaHus corjacHo cranaapry IEC 61131-3
NPHU3HAHBI CTAHAAPTHBIMHU TEXHOJIOTHYEeCKUMU A3bIKAMHU MPOrPAMMHUPOBAHMA. ..

3.7 Tlox KOMIIOHEHTHOI 00bekTHOM TexHoaoruein COM / DCOM nonumaerces ...

3.8 Ilepeuncaurte xapaktTepucTuku oTKpbiTocTH SCADA-iporpamm: ...

3.9 MeToauyeckoe U OPraHNU3aNHOHHOE O0ecrevYeHne AaBTOMATH3HPOBAHHOI CHCTEMBI
ynpaBJieHHsl TEXHOJOTHYeCKHM NMPOLEeccOM BKJIIOYAET B ceds ...

3.10 Ilepeuncaure  CTPYKTYpPHBbIE

eIMHUIBI uHdopmanuu, onpeessiionme

B3aMMoOJelicTBHE TEXHOJ0ra—omnepartopa ¢ CHCTEMOM: ...

Yacts V. 3aganusa Ha ynopsiiounBaHue OTBETOB

Haiioume coomeemcmeue medxcoy cmonroyamu. Omeem 3anuuwiume no pe3yibmamam
U3MEHEHHOU HyMepayuu mopo2o cmobya no OMHOWEHUIO K NePEoMY.

4.1 HaliauTe COOTBETCTBHUE:

HUCIInY; 1.
CAIIP; 2.
ACVYTII; 3.

KOMIUIEKC MaTeMaTHYECKHMX U TEXHHYCCKHX
CPEICTB, MpETHA3HAUYCHHBIX MJIsi aBTOMAaTH3alluu
NpOLIECCOB  MPOEKTUPOBAHUA C  Y4aCTHEM
YJeJIOBEKa;

IPOrpaMMHO-aINIapaTHbIN KOMILIEKC,
NpeHa3HAYEeHHbBIN JUIS MIPOCKTUPOBAHUS
ABTOMATU3UPOBAHHOW  CUCTEMBI  YIPABICHUS
TEXHOJIOTHUYECKUM TPOIECCOM U PEATU3YIONIUIN B
pa3pabOoTaHHOW aBTOMATU3MPOBAHHOW CHCTEME
VOPABJICHUS ~ TEXHOJIOTHYECKUM  MPOIECCOM
(YHKIIUY YIIpaBIIEHUsI BEPXHETO YPOBHS,
YEJIOBEKO-MAalllMHHAs ~ CHUCTEMa  YIpaBJIEHUS,
obecrnieunBaroIas aBTOMAaTU3UPOBAHHBIN COOp H
00paboTky wuHpOpMAIMK, HEOOXOAUMOU IS
ONTUMU3ALMK YIPABICHUS TEXHOJIOTUUECKUMHU
o0beKTaMU YIpaBIEHUS B COOTBETCTBUU C
MPUHATHIM KPUTEPHUEM;
OpraHU3aIMOHHO-TEXHUYECKUH KOMILJIEKC,
o0ecreunBaOIMUi  OPTaHU3ALUI0  YIIPABICHUS
MPOMBIIIJICHHBIM ~ TIPEANPUATHEM  Ha  0ase
HCIIOIb30BaHUS 9KOHOMHMKO-MaTeMaTHYECKHX
MeTo10B 1 DOBM, BKIItOUarOIMid B OrpaHUYE€HHOM
CTETIeHH BBIPAOOTKY U MPUHSATUE YCTAHOBJICHHBIX



YEJIOBEKOM PELICHUM.
4.2 Haiigure COOTBETCTBHE:

SCADA-cucremsr; 1. DeltaV, Centum, Simatic, Apacs;

[TpoMbIlITIEHHBIE KOHTPOJUIEPHI, 2. Emerson, Endress&Hauser,
Yokogawa, Merpan;

Jaruuku u ncnonuurensuble 3. SAP, Oracle, BAAN;

MEXaHU3MBI.

4. DeltaV, Centum, WIinCC, iFix.
5. ERP, MRP, MES.
4.3 HaiiguTe cOOTBETCTBHE:
TexHuueckoe 1.  COBOKyHmHOCTH HpOrpamMM, HEOOXOJUMBIX MJIs
o0ecnieuyeHue; peammzanuu  pyakoun - ACYTIL,  3amanHOTO
(GYHKIIMOHUPOBAHUST KOMIUIEKCA TEXHUYECKUX
cpeacts (KTC) u mpenmonaraemMoro pa3BUTHS

CHCTEMB,
WNnpopmannonsoe 2. uHbopMamms, XapaKTepu3ykollas COCTOSHHUE
obecrieueHue; TEXHOJIOTUYECKOTO nporecca, cucrema
KJIaccu(puKanum u KOJMPOBAHUS
TEXHOJOTUYECKOW  HMH(pOPMALUH,  MacCCHBOB

JMaHHBIX H JOKYMEHTOB, HEOOXOIUMBIX IS
BbInoHeHus Bcex ¢pynkiuit ACYTII,
Opranu3annuoHHOe 3. COBOKYITHOCTh B3aUMOJICUCTBYIOIINX u
obecrnieueHue; OOBEAMHEHHBIX B OJHO I€J0€ YCTPOWCTB
MOJIYYeHHs, BBOJA, IOJATOTOBKH, 00pabOTKH,
XpaHEHUs, pEerucTpaluy, BbIBOJA, OTOOpaKEHUs,
UCTIONIb30BaHUs, W Tepemaadun wuHpopmamuu, a
TaK)KE€ CPEICTB peallu3alld  YIPaBISIOMIUX
BO3JCHCTBUM;
4.  COBOKYIHOCTb  MpaBWJI ¥  MPEANHUCaHUH,
YCTaHaBIMBAIOIINX CTPYKTYPY ACVYTIL,
GyHKIIMM U B3aUMOJICHCTBHE  TepcOoHaia,
obcmyxuBaromero ACYTIL.
4.4 Haiiaute CcOOTBETCTBHE MEKIY Ha3BaHHEM KJjacca MHKPONPOLECCOPHbIX
KOMILIEKCOB M Ha3BaHHEM KOHTpoJliepa:
JlokanbHusiii kouTposuiep (PLC); 1. xoutposep cepun TSX Nano;

CereBble KOMIUIEKCHI ~KOHTpoJiepoB 2.  KoHTposuiep cepun Centum CS 3000;
(PLC, Network);
[TonHOMacIITaOHBIE  pacmpenencHHble 3.  KOHTposwiep cepuu TSX Premium;
cucrembl  ynpasienus (DCS, Full
Scale);

4.  xoutposuiep cepun TSX Quantum.

45 Haiaure cOOTBETCTBHE:

Mupokwuii muanazoH 1. pas3BuThie CETeBbIC SCADA-mporpammsl,
MOITHOCTEH BXOJAIIUX B uMeroImuye  MoAu(UKaIMKd IS pa3IMYHBIX
CUCTEMY KOHTPOJIJIEPOB; YPOBHEH yIIpaBIICHHUS;

CoBpeMEHHOCTb 2. HaJgM4yude BCTPOEHHBIX B  KOHTpoOUIEp U
MPOTPAMMHOI0 yAaJIEHHBIX 0JIOKOB BBO/1a/BBIBO/IA,

obecreueHust CHUCTCMBI, PACCUUTAHHBIX Ha IMPAKTHYCCKU JIO0BIE THIIBI



Pa3nooOpasue BapuaHTOB
0JI0KOB BBOJA / BLIBOJA;

4.6 Haiigure cOOTBETCTBHE:
IEC 61158;

IEC 61131-3;

IEC 61511,

4.7 Haliaure COOTBETCTBHE:
OPC;

DDE;
OLE;
4.8 Haiaure cOOTBETCTBHE:

Tpenn;

Anapwmsl,

MuemocxeMa;

JaTYUKOB U UCITIOJHUTCIBHBIX MCXAaHHU3MOB,

BO3MOJKHBIN BBIOOP BapHAHTOB pabOYMX CTAHIUN
10 MOIIHOCTHU W HA3HAYCHUIO: CTAIMOHAPHBIC U
HIEPEHOCHBIC MyJIbTHI OIIepaTopoB
TEXHOJOTHYECKHX TMPOIECCOB, TUCIETUYCPCKUE
paboune CcTaHIMK, KOHTPOJIUpYIOIIUE padoune

CTaHLUH PYKOBOJSILIETO IIepCoHalIa,
WH)XCHEPHBIC CTaHIIWH;

HaJu4ue MOIU(UKAIHH, pa3Inyaromuxcs
MOIIHOCTBI0 ~ OCHOBHOTO  MHKPOIIPOLECCOPA,
ObIcTpoeiicTBUEM, 00BEMaMU TaMATH PA3HOTO
TUIIA, BO3MO>KHOCTSIMHU pe3epBUPOBAHU,

CTCTICHBIO  3aIIUTBI  OT  HEOJIATONPHUSATHBIX
YCJIOBUU OKPYXAIOIIEH CpPeIbl.

CTaHJapT CHCTEMBI JJIEKTPUYECKUE /
AJIEKTPOHHBIE / IPOTPaMMHUPYEMBIE HJIEKTPOHHBIE,
CBsI3aHHBIE ¢ (PYHKIIMOHAIBHOI 0€30MacHOCTHIO;
CTaHJApT Ha IPOMBIIUIEHHYIO YIIPABISAIOIIYIO
CeTb;

CTaHAapT Ha TEXHOJIOTHUYECKHUE SI3BIKU
IPOrpaMMHUPOBAHUS KOHTPOJIJIEPOB,
paccYMTaHHBIN Ha CIEIUATTUCTOB 1o
aBTOMAaTH3AIIHH;

CTaHAapT Ha CUCTEMY 0e30macHOCTH,

obecrieurBaeMasi  mpubopamu  JUIsL  CEKTOpa
oOpabaThIBaroIell OTpPacid MPOMBIIUICHHOCTH.
TpeGoBaHusi K CTPYKType, OIPEICIICHUSM,
CUCTEME U TPOTPAMMHOMY H allapaTHOMY
obecIeueHuro.

CTaHJApTHBIA  HMHTepdelic  B3auMOJEHCTBUA
IporpaMM B IPOMBINUIEHHBIX  CHCTEMAax
aBTOMaTHU3alluH;

CTaHJIapTHBIN UHTEp(eENC O0IIEeHNSs TPOrpaMM;
CTaHJAPTHBIN MEXIIPOTPAMMHBIN MPOTOKOJT,
KOMITOHEHTHasl 00bEKTHasl TEXHOJIOTHSL.

yIOPSA0YEHHAS COBOKYITHOCTb 3HAYCHUU
TEXHOJIOTMYECKOM TEPEMEHHOW, Kaxaoe U3
KOTOPBIX 3allMCBIBACTCA B IIaMATb KOMIILIOTEpaA
yepe3 onpeeleHHbI MHTEPBAJl BPEMEHU;
COBOKYITHOCTb CUTHAJIBHBIX YCTPOMCTB,
M300pakeHNl O00OpyIOBaHUS U BHYTPEHHUX
CBsI3EH KOHTPOJIUPYEMOTO 00BEeKTa,
pa3MelaeMblx Ha JUCHETYEPCKUX  MYyJIbTaXx,
CIICIIMAJIBHBIX IIAHCJIAX WJIM BBIIIOJIHCHHBIX HaA
MEPCOHAIIBHOM KOMIBIOTEPE;

(haiin, comeprKanuii HICTIOTHAEMBIN KOJI, KOTOPBII
MOXKET BBI3BIBaTbCA Windows-TIpHiIoKeHHEM, K



4.9 HaiiguTe COOTBETCTBHE:
OnepaTuBHBIN EPCOHAT;

OOcmyXuBarOIUi

HIepCcoHa;

PemoHTHBII nIepcoHan;

4,10 Haiiaure COOTBETCTBHE:
TAL;

PAHH;
FC:

NS

4.

5.

KOTOpOMY TMOJIKJIFOUEHA TaHHasi OnOIMoTeKa;
HEKOTOpOEe  COOOIICHME,  MpPeayIpexaaromee
oreparopa O BO3HUKHOBEHHUHU ONPEACICHHOM
CUTyallud, KOTOpas MOXET TMPHBECTH K
CEPbE3HBIM TOCIIEICTBHSIM, U IOTOMY TpeOyroriee
€ro BHUMaHUS U BMEIIATEIILCTBA.

JMIa, 00ecreynBaoe MOHTaX 000pYA0BaHMS
COIJIACHO pa3pabOTaHHOMY 3apaHee MPOEKTY;
JMIA, HENOCPEICTBEHHO HE YYacTBYIOLIMM B
(yHKIIMOHHPOBAHUT CUCTEMBI, OJIHaKO
CIOCOOHBIN  BBINOJIHUTH PEMOHT OTKa3aBIIUX
TEXHUUYECKUX CPE/ICTB;

JMIA,  HENOCPEIACTBEHHO  y4YacTBYIOLIME B
MPUHATUM PEUIEHUH MO MpOoLecCy YIpaBIeHUs U
B BBIIIOJIHEHUH (DYHKIUNA CHCTEMBI;

auna, o0ecreyuBarolue HOpPMAallbHbIE YCIOBHS
(YHKIIMOHMPOBAHUS CUCTEMbI B COOTBETCTBUU C
UHCTPYKLHUSMHU.

WHIMKAIUS COCTOSTHHSI HAcOCa,
perympoBaHue pacxoa;

IPEAYNPEAUTENIbHAST ~ CUTHAIM3AIMSA — HWKHETO
YPOBHS 10 TEMIIEpaType;

IpefaBapyiiHas CUTHAIM3ALMSA BEPXHETO YPOBHS
I10 1aBJICHHUIO.

VHJUKALWS COCTOSHUS 3aABUKKH

Yactb V. 3aganns Ha 100aBJeHHE CJI0BA B TOTOBBIN 0TBET

Yxaorcume na nucme omeemos, kaxoe ciogo nponyweHno.

5.1 Komiuiekc MaTeMaTHYeCKHX M TeXHHMYECKHX CpeacTe, NMpeaIHasHAYECHHBIX [JIA

ABTOMATHU3AILIHH ITPOLHECCOB MPOCKTUPOBAHUSA C YIACTHEM Y€JI0BECKA — I3TO

5.2 YesoBeKko-MaIlIMHHASA

CHCTEMA

yIpaBJIeHHS, ol0ecneuynBarOas

aBTOMATU3UPOBAaHHBINH cO0p M 00paboTky mHpopMAUMH, HeOOXOAMMOH AJIsl ONTHMHU3ALUH
yHpaBJIeHHs] TEeXHOJOTMYeCKMMHM O0BbeKTAaMH YNPaBJeHHSI B COOTBETCTBHHM € NPUHATHIM
KpuTepuemM - 3TO

5.3 IlpumeHeHHe TOTOBBIX Pa3palOTOK M TOTOBBIX NPOrPAMMHBIX U TeXHHMYECKHX
NPOAYKTOB CTOPOHHMX (PMPM, KaK 4acTeii CBOMX pa3padaTbiBaeMbIX CpPeJACTB U CHCTEM
Ha3bIBaeTCs .

5.4 — 3TO0 npeodpa3oBareb HHPOPMALIUM 0 HEKOTOPOH (PU3HIECKOI
BeJIMYMHE B CUTHAJI, Yallle BCero JeKTPUYeCKHUil, y100HbI 1/ MocaeayolIeil nepeaadu 3Tou
HHpOpPMALNH, ee MCIO0Jb30BAHUS M 00pa0OTKH B CHCTEMaxX aBTOMATHMYECKOI0 KOHTPOJS H
ylpaBJieHHsl.

5.5 Iloa undopmaumeii, XapakTepu3yolell COCTOSIHUE TEXHOJOTMYeCcKOro mnpoiecca,
CHCTEMOHN KJIACCH(PUKANMM M KOAUPOBAHHMA TEXHOJOrH4ecko uWHGpopManuu, MacCHBOB



JAHHBIX H TOKYMEHTOB, HeOOXOAUMBIX [Jis1 BbInoTHeHHs Beex pyHknuii ACYTII nonumaercs

5.6 IIporpammHoe oOecrnedyeHue, ynpapJjsiiolmiee jJUcHeT4Yepu3anuei  3aaad,
pacmpejaeleHueM pecypcoB, 00padoTKoil mNpepbIBaHWii, BBOJAOM-BBIBO/IOM, HHTepdeiicom
M0JIb30BaTe/ e, (PAJI0BOM CHCTEMOM M JP. HA3bIBAETCSH -

5.7 - OTKpbBITAasi apxXuTeKTypa IJs
pPa3padoTKu MNPWJIOKEHHIT KJIHeHT-cepBep. ba3upyercsi Ha 00BEKTHO-OPHEHTHPOBAHHOM
TexHoJorun OLE kommanum Microsoft.

5.8 [IlporpamMHble cHCTeMbl M NMaKeThl NMPHUKJIAJHBIX NMPOrpaMM, odecrnevyuBaiouine
padoTty KOMIILIOTEPHBIX ONepaTopPCKUX CTAHUMH, Ha3BIBAIOTCS

5.9 CoBOKYNHOCTh CHTHAJBHBIX YCTPOHMCTB, H300pakeHHii 000pyaoOBaHUs WU
BHYTPEHHHX CBfi3eil KOHTPOJIMPYEMOro 00beKTa, pa3MelllaeMbIX HA JAUCIETYEPCKUX MYJIbTaX,
CHeNHATbHBIX MaHeJAsIX WM BBINOJHEHHBIX HAa MEPCOHAJBLHOM KOMIbIOTEpPe HAa3bIBaeTcCs

5.10 - MPOrpaMMbl, MCI0JIb3yeMble
B Xole Ppa3pa0OTKH, KOPPEKTHPOBKM WJIM Pa3BUTHSA JAPYTHX MPOrpaMM: peaaKTopbl,
OTJIA/IYMKH, BCIIOMOTaTeJIbHble CHCTeMHbIe IPOrpaMMbl, rpaguyecKkue NaKkeTsbl U Ap.

Bapuant Ne4
Yacrtb |. 3aganus ¢ BLIOOPOM HECKOJILKHX BEPHBIX 0TBETOB

1.1 CoBpemennbie ACYTII BbINOJIHAIOT CJIeAyIOIIME OCHOBHbIE (PYHKIIUM:

1.  cOop uadpopmanmu oT 00bEKTa YIIpaBICHUS;

2.  COKpallleHHE 3aI1acOB HE3aBEPIICHHOTO TPOU3BO/ICTBA;

3.  mepenaya, mpeoOpa3oBaHue U 00pabOTKa HHPOPMAITUH;

4.  TOBBIIIEHWE YPOBHSA TMPOHM3BOACTBA IyTeM Ooliee TMOJHOTO U  PAIMOHAILHOTO
WCTIOJTb30BaHUS MPOU3BOJICTBEHHBIX MOIIHOCTEH; TPYIOBBIX, MATEPHATLHBIX U JICHE)KHBIX PECYpPCOB,
COKpaIllEeHHE CPOKOB MOATOHKY MPOU3BOJICTBA K BBITYCKY HOBBIX U3JIEIHIA;

5.  BBIpa0OTKa M peayu3aliisl YIpaBJISIONUX BO3JACHCTBUN HAa TEXHOJIOTHYECKUU OOBEKT
yIpaBJIEHUS.

1.2 Ha ypoBHe ynpasJieHHsI IPOU3BOJACTBOM pPelIAIOTCs 3a1a4u:

1. nepemaun oOpaGoTaHHOW UWHPOPMALMM HA YPOBEHb IIJIAHUPOBAHUS PECYPCOB
pEIIPUITHS;

2.  OIepaTUBHOU yHmopsA04YeHHOW 00pabOTKU NepBUYHOM HH(pOpMALMY U3 1IeXa;

3. oroOpaxeHus (WIM BH3yaIW3allMH) JaHHBIX B TPOM3BOJCTBEHHOM IIPOILIECCE H

ONEPATUBHOTO KOMIUJIEKCHOTO YIPABIICHUSI pa3INYHBIMU arperaramu;
4.  cOopa nepBUYHOM MHPOPMALIMK U PEATU3alUN UCTIOTHUTEIBHBIX BO3/IEHCTBUIA;
5. HeNocpeaCTBEHHOTO aBTOMATUYECKOTO YIPABICHHS TEXHOJIOTHYECKUMU MPOLIECCAMH.
13 K MaTeMAaTHYeCKOMY olecreyeHn 1o cHUcTEM aBTOMATH3HPOBAHHOI'O

NPOCKTHPOBAHUS OTHOCATCH:

MPUKIIATHOE TPOrPaMMHOE 0OecTIeyeHUE;

OIlepallMOHHAsl CUCTEMA;

YCTPOMCTBA ONMEPATHBHOTO B3AUMOAEHCTBUS C ONIEPATOPOM;

yYCTPOMCTBA XpaHeHUs: HHPOpMAIUH;

A3BIKY MPEICTABICHUS HHPOPMAIIH.

agkrownE



14 VYkaxure OTIMYHTE]bHble O0COOCHHOCTH NPHMMEHEHHUS] KOHTPOJLIEPOB Ha 0a3e
nepconajbHoro komnniorepa (PC based control) B npombinuienHocTH:

6. Tpu HECKOJBKMX BXOZAaX M BBIXOAAX OOBEKTAa HANO MPOU3BOAUTH OONBIION 00BEM
BBIYUCIICHUI 3a JJOCTATOYHO MaJblii MHTEPBaJl BPEMEHU U HET HEOOXOIUMOCTH B HCIOJIb30BAHUHU
KECTKOTO MaJIOro BpeMEHH LIUKJIa KOHTPOJLIEpa;

7. cucremHas (IPOMBIIUICHHAS) CETh, COCTUHSIIONIAsT "KOHTPOJJIEPEI U pabovne CTaHIIUU
MEXIy COOO0M;

8.  peanmsyrorcst (GYHKIMHM YOpPaBICHHS OTHCIbHBIMH arperatamu (MHOTOCBSI3HOTO
pEryJaupoOBaHUs, ONTUMHU3ALUMH M T.1.), JUCIETYEPCKOrO YIPABJICHUS y4aCTKaMH IPOU3BOICTBA,
ydeTa U TUIaHUPOBAHUS IPOU3BOJICTBA B IEJIOM;

9. cpeactBa aBTOMAaTM3alMM pPa0OTAIOT B OKpYXaloIled cpeae, HE  CIUIIKOM
OTJIMYAIOMICHCS OT YCIIOBHI pabOThI OOBIYHBIX MEPCOHAIBHBIX KOMIIBIOTEPOB;

10. peanmuzyemble KOHTPOJUIEPOM (DYHKIIMHU IIeJIecOOOpa3Hee B CHIy MX HECTaHJIAPTHOCTH
IPOTPaMMHUPOBATh HE HA OJHOM M3 CIICIUAIBHBIX TEXHOJIOTMYECKHUX SI3bIKOB, @ HA OOBIYHOM SI3BIKE
porpaMMHpPOBaHMs BBICOKOTO ypoBHs Tuna C++, Pascal.

1.5 VYkaxkure 0CO0EHHOCTHM KJjacca pacnpelejeHHbIX CHCTeM  yNpaBJIeHHS,
OTJIMYAIOIIHE HX IPYIUX KJIACCOB MUKPONPOLECCOPHBIX CPEICTB YIPABJIEHHS:

1. COBPEMEHHOCTh MPOrPAMMHOT0 00ECIICYCHHS CUCTEMBI,

2. IIMPOKUI THana30H MOIIHOCTEW BXOASUIMX B CUCTEMY KOHTPOJLJIEPOB;

3. MIPUMEHEHUE ayTCOPCUHTa;

4.  pa3HooOpa3me BapuaHTOB OJIOKOB BBO/A / BBIBOJIA;

5. cucTeMHas (MPOMBIIIJICHHAS) CeTh, COCIUHAIOIIAS "KOHTPOJUIEPHl U paboyne CTaHIIUH

MEXIy COOOM.
1.6 VYkaxkure, KaKue CceTH SBJAIOTCH Haubojee PpacHpPOCTPAHEHHbIMH, HO He
CTAaHJAPTHHIMHU MPOMBINLIEHHBIMHU YIPABJSIOMMMH CETSIMU:

1. Modbus;
2. CAN;

3. P-Net;

4.  Bitbus;

5.  SwiftNet.

1.7 VYkaxkute, Kakue TpPH BHAA o0MeHa omnpeaensieT CTaHIAPTHBIA WHTepdeiic
o0umenus: nporpamm - OLE:

1.  apxuBHupoBaHME OOBEKTA;
2.  KONHMpOBaHUE OOBEKTA;
3. BHeIpeHHe 00BEeKTa;

4.  cBsA3BIBaHHE OOBEKTA;

5.  ynaneHue oObeKTa.

1.8 VYkaxurte, npeumymecTBa ucnojab3oBanusas SCADA-nporpaMm no cpaBHEHHMIO C
HenocpeACTBEHHBIM MPOrPaMMHPOBAHHEM ONEPATOPCKUX CTAHIMIA:

6 3HAYUTEIbHO COKPAIIAIOTCS 3aTpaThl TPyJa U BPEMEHM Ha pa3pabOTKy ONepaTOpPCKHUX
CTaHIINH;

7 PaKTUYECKH UCKJTIOYaeTcs HE00X0IMMOCTh B IPUBJICUECHUH
BBICOKOKBAJIN(DUIIMPOBAHHBIX MPOIPaMMUCTOB Ui pa3padOTKHU ONEpaTOPCKUX CTaHIUH, AJ1 3TOrO
JIOCTAaTOYHO KBaJU(HUKAIMKM CIHEeNUaINCTa MO aBTOMATH3allMM MPOM3BOJACTBA M IPOrpaMMHCTa
CpenHel KBamu(UKaIum;

8 MOJIEP’)KUBACTCS HA BBICOKOM YPOBHE Kau€CTBO CO3/IaHHBIX ITPOrpamMM;

9 CYIIECTBEHHO TIOBBIIIAETCS YI00CTBO PadOTHI OmepaTopa MpOU3BOJICTBA;

10 Her HM KaKMX NpPEeUMYILECTB B ucnoiab3oBanuu SCADA-nporpamm.

1.9 Kakue pynkuuu peanusyer nepconana cexkropa ACYTII:

1 TEXHUYECKOoe 00CTyKMBaHHUE, PEMOHT U 3aMeHa MprOOpOB B MpoIiecce IKCIUTyaTaluH;

2.  YCTaHOBKa M CONPOBOXKJIEHHE IMPOrPAMMHOTO 00ECIICUeHUS;

3 o0cITy’)kxuBaHUe U MPOPHUIAKTHKA HICTOYHUKOB OecriepeOoHOro MUTaHuUS;



4.  mpoBepKa U TECTHPOBAHHUE MPOTPAMMHOI0 00ECIICUCHNUS,

5. KOHTpOJb 32 KAYECTBOM BBIITYCKAEMOH MPOTYKIIHH.

1.10 B crparernu ymnpaBjieHHs (MaTeMATHYeCKOM ONUCAHMHM) TMPH OMUCAHUH
aJIropuTMa ynpaBJieHUs U 3l ThI IPUBOIUTCS:

1. momaroBoe OMUCAaHUE JIOTUKH alTOpPUTMa U Crocoda (HOpMHpPOBAHHS PE3yIbTATOB
pelICHHs ¢ YKa3aHHEM IOCIIEI0BATeIbHOCTH BBITIOJTHEHUS (DYHKIIMOHAJIBHBIX OJIOKOB HJIM INArOB,
pPaCYETHBIX WU JIOTUYECKUX (POPMYJI, HCIIOIB3YEMbIX B AJITOPUTME;

2.  OIIMCaHHME CBS3EH MEXIy YacTSAMHU U OTepaIHsIMHA AJITOPUTMA;

3. MNEpCUCHb MNPUHATBIX I[OHYH_IGHI/If/'I U OLCHKH COOTBETCTBUA HpHHSITOfI CTpaTcrun
yIpaBJICHUS] peabHOMY Tporeccy (0OBEKTY) B Pa3UYHBIX pPEKHMaX U YCIOBHAX pPabOThI
(HarpuMmep, CTallMOHAPHBIE PEXUMBI, PEXKUMBI ITyCKa U OCTAHOBKH arperaToB, aBapuiHbIE CUTYalluU
UT. 1)

4.  maremartudeckoe omucanue ("Momens'") mporecca (00beKTa);

5. cBemeHHs O pe3yJbTaTax HayYHO-HCCIIECIOBATENBCKUX PAa0OT, €CIM OHHM HMCIOJIb30BaHbI
JUIst pa3pabOTKU aJIropuTMa.

Yacrsp |1. 3apanusi ¢ BbIGOPOM 0IHOI0O BEPHOI0 0TBETA

U3 npednooicennvix 6apuanmos omeemos avloepume moibkKo 00UH BEPHbLIL OMEen.

2.1 ABTOMAaTH3MPOBAHHAsi CHCTeMAa YNPABJEHHS TEXHOJOTHYECKUM IMPOLECCOM
(ACYTII) —3710:

1.  nporpaMMHoO-anmapaTHbIi  KOMIUIEKC, IpPEIHAa3HAYEHHBIH [UIsl MPOEKTUPOBAHUS
ABTOMATU3UPOBAHHOW CHCTEMBbl YIPAaBJICHHUsS TEXHOJOTMYECKUM IPOLIECCOM M PEAIU3YIOIIMA B
pa3paboTaHHON aBTOMAaTU3UPOBAHHOM CHCTEME YNPABICHUS TEXHOJIOTHYECKUM ITPOLECCOM (PYHKIIMU
YIPaBJIEHUS BEPXHETO YPOBHS;

2.  OpraHU3aIlMOHHO-TEXHHYECKHMA KOMILJIEKC, o0ecrneunBaroIIMii OpPraHM3ALHIO
yIpaBJIeHUS IPOMBILUIEHHBIM NPEANPUATHEM Ha 0a3e UCHOJIb30BaHUS SKOHOMUKO-MaTeMaTHUECKUX
MeTo10B 1 DBM, BKIIOUarONIMii B OrpaHUYEHHON CTENEHU BhIPAOOTKY U IPUHSTHE YCTAHOBJIEHHBIX
4eJIOBEKOM PELICHMI;

3. KOMIUIGKC MAaTeMaTHYeCKMX W TEXHUYECKHX CpPEeACTB, MpeJHa3HAYCHHBIX JUIS
aBTOMATHU3ALMH ITPOLIECCOB MPOCKTUPOBAHUS C YUACTUEM YEIIOBEKA;

4.  4enoBeKO-MalllMHHAsg CUCTEMa YIpaBJIeHUs, OOecHeurBarolias aBTOMAaTH3UPOBAHHBIN
cbop u 006paboTKy MH(pOpMAIK, HEOOXOIUMOMN JUIsI ONTUMHU3ALUH YIIPABJIECHUS TEXHOJIOTHYECKUMU
00BEKTaMH YIpaBJICHUs B COOTBETCTBUU C MPUHATHIM KPUTEPUEM.

2.2 'YpoBeHb ynpaBJ/ieHHs IPOU3BOICTBOM peajiu3yercsl Ha 0a3e:

1. HUCITOJTHUTCIbHBIX MCXaHHU3MOB,
2. IMPOMBIINIJICHHBIX KOHTPOJIJICPOB;
3. NEPCOHATIBHBIX KOMIIBIOTCPOB,

4, SCADA-cucrewm;

5. CEepBEpOB.

2.3 CoBOKYNHOCTH NPAaBHWJ U NpeANUCAHNH, ycTaHAaBIAMBawMX cTpykrypy ACYTII,
(pyHKIMH U B3auMoJelicTBHe NepcoHana, oocayxusawomero ACYTII nasbiBaercs:

1. MaTEMATHYECKUM 00EeCIIEYEHHNEM;
2.  TEXHHYECKHUM OOECIIEUeHHEM;

3. OpTaHU3aI[MOHHBIM 00€CTIeYeHUEM;
4, METOINYECKAM 00€ECIIEUEHHEM;

5. MH(QOPMALMOHHBIM O0ECIIEYCHHUEM.

24 K kakomy KJaccy MHKPONPOIECCOPHBIX KOMILJIEKCOB OTHOCHTCSI KOHTPOJLIEp,
ecsiu o01iee YHUCJI0 BXO/I0B/BBIX0I0B TAKOI0 KOHTPOJLIePa 00bIYHO HE NMPEBOCXOIMT /1eCATKOB,
a BBINOJHAEMbIMM (QYHKUMAMHM SIBJISIIOTCH JHMOO [J0CTATOYHO CJOKHAsE o0padoTka
H3MEpHUTEJbHO HH(OPMaNMH € PacyeTOM HECKOJIbKHMX YNPaBJIAKIIMX  KOMaHJA, JH00
pacyerbl MO CHENUAIU3HMPOBAHHBIM (opMyJiaM, aprymMeHTaMHd KOTOPBIX SIBJSIOTCSA
Hu3MepsieMble BeJIMYHHBI:



1. ceteBble KoMIUIeKchl kKoHTpouiepos (PLC, Network);

2.  nokanbHbie KOHTpOsLIEpH (PLC);

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

4.  nmoaHOoMacmTabHbIe pacupezeacHubie cucteMbl ypasienus (DCS, Full Scale);

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

2.5 K kxakoMmy Kjaccy MHKPOIPOIECCOPHBIX KOMILIEKCOB OTHOCHTCS CHCTEMA, eCJIu
OHA BBINOJHAET (PYHKUUU KOHTPOJS, YNPABJIEHHS, ONTHMH3ALNUH, JUCHETYEPH3AUUU U
NJIAHUPOBAHMS:

1. ceresbie koMmuiekchl koHTposuiepo (PLC, Network);

2 nokanbHbIe KoHTpoLieps! (PLC);

3. KOHTpoJuIepsl Ha 06a3e nepcoHanbHbIX KommbloTepos (PC based control);

4.  nmoaHOoMacmTabHbIe pacupeencHubie cucteMsl ypasienus (DCS, Full Scale);

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

2.6 K kakoii NpOMBILLIEHHOH CeTH OTHOCSATCS CJIeIyIIIHe MapaMeTPbl: JUIMHA IINHBI

n0 1.5 km; ckopocTh nepenauu aaHHbIX -1.2 Koura/cek; umcjio npudoOpoB, KOTOPbIe MOKHO
MOJACOeIMHUTD K OJHOM IIHHEe 00bIYHO 10 §-MU MPUOOPOB:

1.
2.
3.
4.
S.
2.7

Modbus;

HART -npotokou;

Foundation Fieldbus;

Profibus;

Bitbus.

HO}I CTAaHAAPTHBIM MEXaHU3MOM aocryna l'[pI/IJ'IO)KeHI/Iﬁ K JAHHBbIM

TeXHOJIOTHYeCKOro NMpouecca, noay4aeMbIM 0T TEXHOJIOTH4eCKHX KOHTPOJIJIEPOB, OCHOBAHHOI'O
HAa TeXHOJIOTMH B3auMoeicTBust Mexay npuwioxenusimu COM/DCOM B paMkax apXuTeKTypbl
«KJIHEHT-cepBep», NOHUMAETCS
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unrepdeiic OLE;

nportokoa DDE;

apxutekTypa ActiveX;

texnonoruss COM / DCOM;

unrepdeiic OPC.

Takue cBoiictBa SCADA- nporpamm, kak: HaJIn4Yue pycu(puuupoBaHHOI Bepcuu;

MeCTO0, CPOKHM M YCJOBHS 0O0ydeHusi mnojb3oBateieii padore co SCADA-nporpammoii,
OTHOCHITCH K:

1.
2.
3.
4.
5.
2.9

cTpyKTypHBIM ocobeHHOCTsIM SCADA-TIporpamm;

CTOMMOCTHBIM Xapakrepuctukam SCADA- nporpamm;

TAHHBIM O pacrpocTpaneHnn U conpoBoxaeHnu SCADA-porpamMmer;
byHkunoHanbHBIM XapakTepuctiukam SCADA- nporpamm;

xapakrepuctakam oTkpbitoctd SCADA- mporpamm.

JInna, HemocpeAcTBeHHO YYacTBYWIIMe B NPUHSATHH peLIeHHI MO mpoueccy

YIpaBJICHUS U B BBIIIOJTHCHUH q)yHKlIHﬁ CHUCTEMBbI, OTHOCATCH K:

OTIepaTUBHOMY II€pPCOHAIY;
PEMOHTHOMY TIEpCOHAIY;

HKCIUTYTAalIMOHHOMY II€pPCOHAITY.

Kakue okHa 0TOOpakaloT JaHHbIE 0 X0/1€ MPOLecca BO BpEMEHM:
OKHa o0rmiero 0030pa;

OKHAa HaCTPOWKHU;

rpaduyeckrue OkHa (MHEMOCXEMBI);

OKHA COOOIICHUI N CUTHAJIN3AIIHIA;

OKHa perucTpaimy Xoja mpoiecca.

Yacte |11. 3ananusa Ha ¢cBO00IHOE KOHCTPYUPOBAHHE OTBETOB




3.1 MecTo HHTEIPHPOBAHHOI CHCTEMbI MPOEKTHPOBAHNS U YNIPABJIEHHSI B CHCTEMe
ABTOMATU3UPOBAHHOI'O NIPEANIPUATHA — ...
3.2 Yposenb ynpasienusi npousoacrsom MES (Manufacturing Execution System) —

3TO ...

3.3 TexHuuyeckoe odecrmeyeHue

ABTOMATHU3UPOBAHHONH CHCTeMBbI YyIpPaBJeHHSA

TeXHOJIOTHYEeCKHM MPOLeCCOM BKJIIOYAET B ceds ...
34 TIlox kjJaccoM MHKPONPOLECCOPHBIX KOMILIEKCOB — CeTeBOH  KOMILIEKC
kouTpoJuiepoB (PLC, Network) monumaercs ciaenyrouiee...

3.5 Ilox mMpOKHUM IHANA30HOM MOIIHOCTeil BXOASIIUX B CHCTEMY KOHTPOJLIEPOB
KJIacca pacnpeesIeHHbIX CHCTEeM YIIPABJICHUs] IOHUMAETCH CJeayoLee. ..

3.6 Kparko nepeuyuciuTe OCHOBHbIE 3TANbl PAIMOHAJLHONH METOANKH KOHKYPCOB 110
BbIOOPY CPEACTB M CHCTEM ABTOMATH3ALMHM M UX OCHOBHbIEC 0COOCHHOCTH: ...

3.7 Iox cranpapTHoii apxuTekTypoii ActiveX moHumaercs ...

3.8 Ilepeuncaure crouMocTHbIe XapakTepucTuku SCADA-niporpaMm — 1eHBI: ...

3.9 Omnucanne HHPOPMALHOHHOIO o0ecneyeHUs] ABTOMATH3UPOBAHHOW CHCTEMBI
YIpaBJeHUS TEXHOJOTMYECKUM MPOLECcCOM BKJIKYAET B cedd ...

3.10 Ilepeuyucanrte CTPYKTypHbIe eAuHUIBI MporpaMMHoro odoecnedenuss ACYTII u ux

OIIMCAHHUEC: ...

Yacrp |V. 3anauuss Ha yIOpsiI0YUBaAHUE OTBETOB

Hatioume coomeemcmeue medxncoy cmonoyamu. Omeem 3anuwiume no pe3yibmamam
UBMEHEHHOU HyMepayuu 6mopoco cmooya no OMHOUWEHUIO K Nepeomy.

4,1 Haiaure cCOOTBETCTBHE:
HUCIInY;

CATIP;

ACYTIL

4.2 Haiiaure COOTBETCTBHE:
JlaTuuk;

KOMIUIEKC ~MaTeMaTUYeCKUX U TEXHHUYECKUX
CPEICTB, NPEAHA3HAYECHHBIX Il aBTOMaTHU3aluu
IIPOLIECCOB  IPOEKTHPOBAaHUA C  Y4aCTHEM
YEIJI0BEKA;

MIPOrpaMMHO-aIapaTHbIN KOMILIEKC,
IpeIHa3HaYCHHBIN IS IIPOEKTUPOBAHMUS
aBTOMATHU3MPOBAHHOW  CHCTEMBbI  YIIpaBJICHUS
TE€XHOJOTMYECKUM IIPOLECCOM U PEIU3YIOIUN B
pa3zpaboTaHHONH aBTOMAaTU3UPOBAHHOW cHCTEME
YIPABICHUS  TEXHOJOTMYECKHM  IIPOLIECCOM
(YHKIIMHU YyIpaBJIEHUsI BEPXHETO YPOBHS,;
YeJIOBEKO-MAlllMHHAsl ~ CUCTEMa  yIpaBJIE€HUS,
oOecrnieunBaroIias aBTOMaTU3UPOBAHHBIN cOOp U
0o0paboTky wuHpOpManK, HEOOXOTUMOU IS
ONTUMU3ALMU  YOPABIECHUS TEXHOJOTHYECKHUMHU
O0BEKTaMU YNpPABJIEHUS B COOTBETCTBHM C
MPUHSTHIM KPUTEPUEM;
OpraHU3allMOHHO-TEXHUYECKHUI KOMIUJIEKC,
o0OecneunBalOIIUA  OpPTaHU3alMI0  YIIPaBJICHUS
NPOMBIIUICHHBIM ~ NpeNnpuiaTueM Ha  0Oase
HCIIOb30BAHUS 9KOHOMHUKO-MaTeMaTHYECKUX
MeTo10B 1 DBM, BKIIIOUaIOUIMil B OrpaHUYEHHON
CTENEeHH BhIPAOOTKY U NMPUHSATUE YCTaHOBJICHHBIX
YEJIOBEKOM PELICHUH.

npeoOpasoBarenb WHGOPMALMU O HEKOTOPOii



¢u3nyeckoil BeNTMUMHE B CUTHAJ, 4Yalle BCEro
AJCKTPUYCCKUN, YAOOHBIN JUIsI TOCIEIYIOIICH
nepenayu 3Toi MHPOpPMAIH, €€ UCTIOIh30BAHUS
U 00pabOTKM B CHCTEMaX aBTOMATHYECKOTO
KOHTPOJIA U YIIPABICHU,

Kontpoinep; 2. Tmporpamma, YIPABJISIONIAS HEKOTOPBIM
anmapaTHbIM OJIOKOM, HampuMep, YCTPOWCTBOM
cOopa JaHHBIX WM MOPTOM BBOJIa-BBIBOJIA;

HcrionHuTenbHbIN 3. 9TO BJEKTPOHHOE YCTPOWCTBO C IMPOrPAMMHBIM

MEXAHU3M; YIPaBICHUEM W PACHIMPEHHBIMM aIlllapaTHBIMHU
BO3MOXXHOCTSIMU ~ U3MEPEHMsI, YIpPaBIEHUS U
CBSI3H;

SCADA. 4.  ycTpOWCTBO Jisi MpeoOpa3oBaHusl MOCTYHAIOLIETO

MH()OPMAIIMOHHOTO CHUTHAJIA B TO WM HWHOE
¢usnveckoe BO3aeicTBIE;
5. IlporpamMMHBIE CHCTEMBI U TAKEThl IPHKJIAJTHBIX
Iporpamm, o0ecrnieunBaroIye paboty
KOMITBIOTEPHBIX ONEPATOPCKUX CTAHIIHH.
4.3 HaiiauTte cOOTBeTCTBHE:

1 Texuuueckoe 1. npuxmagHoe pOrpaMMHOE obecrnieueHue;
o0ecrieyeHue; OTIEpALIMOHHAS CHUCTEMA; SI3BIKU IPEIICTABICHHUS
uHdopmanuu;
2 MaremaTHueckoe 2. ycTpolicTBa BBOJA / BBIBOJBI, YCTpOWCTBA
obecrieueHue; OIIEPAaTHBHOTO B3aMMOJICHCTBHUS C OIEPAaTOPOM,
YCTpOICTBA XpaHeHHU HHPOPMALINH;
3 OpraHu3aloHHOe 3. TEXHOJOI'MYeCKHE HHCTPYKLUMU U PpEriJaMeHTHl,
obecrieueHue; OTIPENIENIAIONINE  BEICHHE  TEXHOJOTHYECKOTO

npolecca; HHCTPYKLUUU MO  SKCIUIyaTaluy;
onucanue (yHKIMOHAIBHOM, OpPraHU3alMOHHOMN
U TEXHOJIOTMYECKON CTPYKTyp M Apyrue
JIOKYMEHTBI aHAJIOTUYHOTO COJICPHKAHUS;

4.  s3BIKM OMHCAHUS M MAaHUMYJIUPOBAHUS JTaHHBIMH,
SI3BIKM  OINMCAHUSL  QJITOPUTMOB  YIIPABJICHUS,
SI3BIKM TIPOTPAaMMMPOBAHUS.

4.4 Haiinute COOTBETCTBHE MeKJIAy Ha3BaHHEM KJacca MHMKPONPOLECCOPHBIX
KOMILJIEKCOB M €r0 BbIIOJHAEMbIMU QYHKIUAMMU:

Jlokanbubiit kouTposuiep (PLC); 1. onrtuvmzanms, KOHTPOJIb,
yIpaBJICHHE, CrelHaIbHbIC
bynxumm;

CereBble  KOMILICKCHI KOHTPOJIJICPOB 2. KOHTPOJIb, YIIPABJICHUC,
(PLC, Network);
ITonmHOMAacIITaOHEBIE pacnpeaAciICHHBIC 3. AUCHieTYCpu3anus, IJIaHUPOBAHUC,

cucrembl  ynpasienuss (DCS, Full OTITUMH3AIIHS, KOHTPOJIb,

Scale); yIipaBJlieHHE, crieiiaibHbIe
byHKIIHH;

4.  KOHTpOJb, yIpaBJeHUe,

crernuanbHble (PyHKINU.
45 HaiiauTe COOTBeTCTBHE MeKAy Ha3BaHMeM KJacca MHKPONPOLECCOPHBIX
KOMILIEKCOB M Ha3BaHHEM KOHTpoJLIepa:
Konrtposep nHa 6aze PC; 1. xontpostep cepun Advantech;

CeTeBble KOMIUIEKCHI ~ KOHTpOJUIEpoB 2.  KoHTposuiep cepuu DeltaV;



(PLC, Network);

majiomacmrabuele 3.

MEXKITY

KoHTpoJutep cepun TSX Micro;

4.  xontposuiep cepun TSX Quantum.
HAa3BaHMEM 10JIeBOil IIMHBI W  ee

JUIMHA IIUHBI 10 1.5 KM; CKOpOCTh mepeaayu
nanHelx  -1.2  KOuta/cex; uymcio mpubOpoOB,
KOTOPbIE MOXHO IOJCOCIUHUTh K OJHOM IMHE
0OBIYHO /10 8-MU IPUOOPOB;

JUIMHA IIMHBI 0 1 KM; CKOpOCTb Ilepenadu
uHpopmanuu no cetu — 19,2 Kbur/cek; uucio
pUOOPOB, MOAKITFOYAEMBIX K CeTH 110 247; METO
JOCTYTA K CETH «BEAYIINN/BEIOMBIN»;

JUIMHA IIMHBI 10 1.5 KM; CKOpOCTh Iepenadu
uHpopmanuu 1o cetu - 31.25 KOut/cek; umcio
npuOOpOB, MOJKIIOYAEMBIX K CETU 10 32; METOA
JOCTYTA K CETH «BEAYIINN/BEIOMBIN»;

JUIMHA IIMHBI 10 9,6 KM; CKOpPOCTh Ilepeiadu
uHpopmanuu mo cetu - 1500 Ko6wut/cek; umcio
npruOOpOB, NOJKIIOYAEMBIX K ceTH 10 127; meTox
JOCTYTIA K CETH «BEAYIINN/BEJOMBIII».

TexHosorust Microsoft, mnpeaHa3HaueHHas UL
pa3paboTKU U TMOAJEPKKU MEX MPOTPAMMHBIX U
ceTeBbIX B3auMmoJeiicTBuii B cpee Windows;
OTKpBITAsl ~ apXUTEKTypa  uig  pa3paboTKH
NpUIOKEHUN KIMEeHT-cepBep. basupyercs Ha
00BEKTHO-OpHEHTHPOBaHHOW TexHomornn OLE
KoMnaHuu Microsoft;

TEXHOJIOTHS, TPEIOCTABIISIIOMIAS BO3MOXHOCTb
B3aUMOJICHCTBUS pacHpeAeIeHHbIX MPUIOKEHUIH
mo cerd. OCHOBaHa Ha APXUTEKTYypE «KJIMEHT-
cepBep»;

CTaHJAPTHBIA MEXaHU3M JOCTYIIAa MPUIOKEHUN K
JTAHHBIM TEXHOJOTHUECKOTO nporecca,
MOJTy4aeMbIM oT TEXHOJIOTUIECKUX
KOHTPOJIEPOB.

MOJJIEP>KUBAEMbIE uHTepdeco
MEXIPOTPAMMHOTO  B3aUMOJICHCTBUS, B TOM
yyucle: oOMEeHa MAaHHBIMU C TMPUIOKCHHUSIMH -
DDE; ¢ o6asamm pmammeix - SQL/ODBC;
oOBeKTHBIE cpencTBa B3aumopeiictBus OLE,
ActiveX; MO IJIEPIKKA YHHUBEPCATBHOTO
npomsluieHHoro nurepgdeiica OPC;

CTPYKTYpHOE CTpPOCHHE ITaKeTa: MOJIYJIBHOCTE;
peanu3anus CTpYKTYpbl KIUEHT-CEpPBEP; HaINIne

Pacnpenenenneie
cucrembl ympasienuss (DCS, Smoller
Scale);
4.6 Hajiaurte COOTBETCTBHE
XapaKTepPUCTHKAMM:
HART-nipotoko; 1.
Foundation Fieldbus; 2.
Profibus; 3.
4,
4.7 Hailiaure COOTBETCTBHE:
COM; 1.
DCOM,; 2.
ActiveX; 3.
4,
4.8 Haiigure COOTBETCTBHE:
XapaKkTepucTUKU 1.
OTKPBITOCTH SCADA-
nporpamm;
OyHKIMOHAIbHbBIE 2.
xapakrepuctukn SCADA-
porpamMm;

BapUaHTOB SCADA - MPOrpaMMBl,
paznuyaromuxcs HHPOPMALMOHHON MOIITHOCTBIO;



CrpykTypHbIE
0COOEHHOCTH SCADA-

Iporpamm;

4.9 Haiiaure cOOTBETCTBHE:
OnepaTUBHBII MEPCOHAT,

O6cmy>kuBarmun

HIepCcoHa;

PeMoHTHBIN IepcoHAa;

4.10 HaiiguTe COOTBETCTBHE:
OxkHa ob1ero 0030pa;
['paduueckue okHa;

OkHa perucTpanud Xoja
polecca;

CpeicTBa 0TOOpaXKeHUS: MHOToo0pasue
JMHAMHYECKUX HW3MEHEHHH JIO0BIX 3JIEMEHTOB
MHEMOCXEM, UCTIOJIb30BaHUE JJIEMEHTOB
MYJbTUILTHKALUH, MHOTOOKOHHBIN 9KpaH;
HaJIu4uue O6ubnmoTex «MacTep-oObEKTOBY
(Wizard; xapakTepHCTHKH TPEHIOB pEalbHOTO
BPEMEHHU (omepaTrBHBIX) u apXHUBHBIX
(ucTopuyeckux);  MOAAEP)KKAa  CIEIHAIbHBIX
KJIaBUII  omeparopa  (TopsyMe  KJIABUIIH,
CEHCOPHBIC 30HBI, BO3MOXKHOCTH
(YHKIMOHATBHBIX KIIABHATYP);

MHHUMAJIbHBIE U PEKOMEH/yeMble TpeOOBaHUS K
TEXHUYECKUM XapaKTepUCTUKAM KOMIIbIOTEpa
JUISL peasu3alliy ONEpaTOPCKUX; LUKIBI BBOJA-
BBIBOJIA JJAHHBIX; IIUKJIBI OOHOBJICHUS TaHHBIX Ha
9KpaHax CTaHLIUHU.

auna, o0ecreyuBaroliie MOHTaX O00OPYIOBaHUS
COINIACHO pa3pabOTaHHOMY 3apaHee MPOEKTY;
JUIA, HEMOCPEICTBEHHO HE Y4YacTBYIOIIMHA B
(GyHKIMOHUPOBAHUT CUCTEMBI, OJIHAKO
CIOCOOHBIM  BBIMOJIHUTH PEMOHT OTKa3aBIIUX
TEXHUUYECKUX CPE/ICTB;

JUIa, HENOCPEACTBEHHO  y4YacTBYIOLIME B
IPUHSTUN PEIICHUH M0 MPOLECCY YIpPaBJICHUS U
B BBIIIOJIHEHUH (DYHKIIUNA CUCTEMBI;

auna, O0ECHeynBaOUINe HOPMAJIbHBIE YCIIOBUS
(YHKIIMOHMPOBAHUS CUCTEMBbI B COOTBETCTBUU C
UHCTPYKLHUSMHU.

OIHCBIBAIOT napameTphbl KOHKPETHOTO
ycTpoicTBa/mpubopa/perynsropa u JAIoT
BO3MOXHOCTb €0 HACTPOMKH;

O0TOOpaXkaroT JaHHbIE O XOJe Ipolecca BO
BpPEMEHU;

MpeHa3HaueHbl U1 KOHTPOJIS 3a paboToil Bcero
NOPOM3BOJCTBA B IEJIOM M AN TOJyYCHHS
JOCTyTIa K 0oJiee MoapOOHBIM OKHAM;
NPEeACTaBIAI0T cO00H rpaduueckoe n300pakeHue
OCHOBHOTO TEXHOJIOTHYECKOTO 00O0pYAOBaHMUS,
cpeactB KUIIL, u oTOOpaxawoT CTPYKTypy
QITOPUTMOB YIPABJICHUS, M UX COCTOSHHE.

Yacrs V. 3aaanusa HA 100aBJIeHHE CJI0BA B TOTOBLIM 0TBET

Yxaorcume na nucme omeemos, kakoe ciogo nponyuweHno.

5.1

- KOMINUICKC TEXHUYCCKUX, IIPOTrpaMMHBIX H

APpyrux CpeacTs, HpeI[Ha3Ha‘-IeHHLII>i JJIL aBTOMATHU3AallA Pa3JIMYHBIX ITPOLCCCOB U pa60TaI0m1/n71 Ioa

yIpaBJIEHUEM YEJIOBEKaA.
5.2

- COBOKYIHOCTH YIIPABJISICMOI'O 00beKTa U

ABTOMATUYECKUX H3MEPUTENbHBIX U YHPABISIOUIMX YCTPOWUCTB, (YHKIMOHUpYIOLas 0e3 ydacTHs
4eJI0BeKa (KpoMe 3TaIloB 3aIllyCKa U HaJaJKu CUCTEMBI).



5.3 IlpumeHeHHE TOTOBBIX pPa3pabOTOK M TOTOBBIX NPOTPAMMHBIX M TEXHHUYECKUX
MPOJYKTOB CTOPOHHUX (PUpM, Kak yacTeil CBOMX pa3paldaThIBa€MbIX CPEACTB M CHCTEM Ha3bIBAaeTCs

5.4 — TIporpamma, KOTopas OKa3bIBaeT HEKOTOpBIE YCIyTd
JpYT'UM Iporpammam (KJIMEHTaM) WIM KOMIIBIOTEP, KOTOPbIN OKa3bIBAET HEKOTOPHIE YCIYTH JAPYTUM
KOMIIBIOTEpaM, MOJKIIIOUEHHBIM K HEMY Y€pe3 CETh.

5.5 COBOKYNHOCTh IpaBWJI M MpEANMCAHUN, ycTaHaBiauBarommx cTpykrypy ACVYTII,
GbyHKIMM W B3aUMOJCHCTBHE  TMepcoHana, oOcmyxuBaomero ACYTII Ha3bIBACTCS

5.6 KoMIuiekc mporpaMMHBIX W JIMHTBHCTHYECKHX CPEJICTB OOIIETO WM CIEeIHUAIbHOIO
HA3HAYCHMS, PEATU3YIONUN TOJCPKKY CO3/IaHusl 0a3 JaHHBIX, IEHTPATU30BAHHOTO YIPABICHUS U
OpraHM3aIMy JOCTYNa K HUM Pa3JIMYHBIX I0JIb30BaTEICH B YCIOBHSAX INPUHATOH TEXHOJOTHUHU
00paboTKH JaHHBIX

5.7 - TEXHOJIOT U,
MPEIOCTABIISAIONIAs BO3MOXKHOCTh B3aUMOJICHCTBUSL PACIPEACICHHBIX TMPUIOKCHUH IO CETH.
OcHOBaHa Ha APXUTEKTYPE «KIUEHT-CEPBEPY.

5.8 IIporpamMMHbIE CHCTEMBI M MAKEThl MPUKIATHBIX IPOrpaMM, oOecreunBaronme padboTy
KOMIIBIOTEPHBIX OIIEpaTOPCKUX CTaHLIUH, Ha3bIBAIOTCS

5.9 - 3TO  HEKOTOpOe  COOOIIEHUE,
npeynpexaaniee onepaTopa O BO3HUKHOBCHHU OIPEJICICHHOW CHTYyallud, KOTOpas MOMKET
MIPUBECTH K CEPHE3HBIM ITOCIICICTBUSAM, H IOTOMY TPEOYIOIee ero BHUMAHUS U BMEIIATEILCTRA.

5.10 - CHTHaJIM3aIMs, cpadbaThIiBaroIias mpu
JOCTHIKEHUH MPEACITHHO JOIMYCTUMOTO 3HAUCHUS TTapaMeTpa TEXHOIOTHIECKOTo IpoIecca.

Kpurtepuu oueHku
[Ipu oueHKe pe3ynbTaTOB BBINOJIHEHHS TECTOBBIX 33aJaHUl B paMKax JUCIHIUINHBI
((ABTOMaTI/ISaHI/ISI TCXHOJIOTHMYCCKHUX MPOHECCOB W TPOU3IBOJACTB» HCIHOJIB3YCTCA pef/'ITI/IHFOBaSI
cucreMa. CorylacHO peUTHHTOBOM CUCTEME OLIEHKA Pe3yJIbTaTOB TECTUPOBAHUS (POPMHUPYET TEKYLIUM
perituar R™. MakcumanbHOe 3HaueHHE OICHKH paBHO § 0. TecT cumTaeTcs MPOWICHHBIM, €CIIH
CTYJEHT IOJIY4MJI 32 HETo He MeHee — 5 0.
Kputepun olleHKH npecTaBiIeHbl B Ta0JI.

KpuTtepuu oieHKH TeCTHPOBAHUS KosnuecTBo 62,1108
UYacts 1. 3aganue ¢ BBIOOPOM HECKOJIBKHUX BEPHBIX OTBETOB 0-2
Yacrts 1. 3amanme ¢ BLIOOPOM OJTHOTO BEPHOTO OTBETA 0-2
YacTs |1l. 3aganue Ha cB0OOOIHOE KOHCTPYUPOBAHHE OTBETOB 0-1
UYacts V. 3aganue Ha ynopsiioueHrne OTBETOB 0-1
Yactp V. 3agaHue ¢ mponycKkoM cjaoBa 0-2
NTOI'O 0-8
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