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ComepKaHHE

BreneHue

Llens M 3agau H3yYeHH S JUCIHIUTHHEI

OOopyaoBaHHE H MaTEPHAJIBI

HarnmeHoBaHHe mabopaTOpHBIX padoT

CojzepxaHHe 1ad0paTOpHBIX padoT

JlaGoparopHasa padora Nel. JI[MCTaHI[HOHHOE VITpaBJIeHHe M OTOOpaKeHHe pe-
KHUMHBIX ITapaMETPOB B IEHTPAIM30BAaHHBIX KOMIUIEKCAX JIHCIIETUYEPCKOIO
VITPaBIIEHHSA

JlaGopatopHas padora Ne2. ABTOMaTH3HPOBAHHAS CHCTEMA KOHTPOJIS H YUeTa
BIIEKTPOSHEPTMH B I[EHTPAIH30BAHHBIX KOMITIEKCAX AHCIIETYEPCKOTO YIIPABIIE-
HHU

JlaGopaTtopHasa padora Ne3. BEICTPOAEHCTBYIOIIASA CHCTEMA IIEPegauyll CHTHAJIOB
ITPOTHBOABAPHITHOH aBTOMATHKH B I[EHTPAIM30BaHHBIX KOMIUIEKCAX JHUCIIETUED-
CKOI'O VITPaBRIIEHU A

JlaGopatopHas padora Ned., OnrHMI3aIisg MOTEPE 3IEKTPHUESCKOH SHEPIHH B
PACIIPEAEIHTEIILHBIX CETSX 3a CUET PETYIIMPOBAHHA MOIITHOCTEH F€HEPHPYIOIIHX
BJIEKTPOCTAHIHI

JlaGopaTtopHasa padora NeS. OnrTHMH3aIHA ITOTEPh 3JIEKTPHUYECKOH SHEPIHH B
PACIIPEAEIHTEILHBIX CETSX 3a CUET PETYIIHPOBAHHS HAIIPSDKEHHS B V3JIaX CETH
JlaGopatopHass padora Ne6. JleleHTpaimi30BaHHBIE KOMIUIEKCHI PEIEHHOH 3a-
IIIUTHI H ABTOMATHKH 3JIEKTPOSHEPT ETHYECKHX CHCTEM

JlaGopaTtopHasa pabdora Ne/. I[eHTpam30BaHHBIE KOMIUIEKCEL PEJIEHHOH 3aIl[HTEI
M aBTOMATHKH 3IEKTPOSHEPr eTHUECKHX CHCTEM

JlaGopaTtopHasa padora Ne§. [{eHTpam30BaHHAas HHTEJJIEKT YaJIbHAaS 3all[HTa pac-
IIPEETHTEIILHON CETH

YuyeOHO-MeTOAHYECKOE H HH(POPMALIHOHHOE 00ecIIeYeHHE JTH CIIUIUTHHEI
IlepeyeHsr OCHOBHOH M JOIIOIHHUTEIBHON IIMTEPATYPHI, HEOOXOIHUMOH IJISI OCBO-
EHIS THUCIHIUTHHEI

[lepeyeHp Y4eOHO-METOAHYECKOrO OOECIIEUEHHS CaMOCTOSTEIIBHOH PadOoTEI

OOKYMEHT NMOAMUCAH
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BeeeHue

[lenpro paboTHl B J1a00OpaTOPHH SBISETCS VIIIYOIEHHE M 3aKPEIUIEHHE ITPHOOPETEHHBIX
TEOPETHUYECKHX 3HAHHI ITYTEM SKCIIEPHMEHTAILHOH ITPOBEPKH TEOPETHUYECKHX ITOJIOKEHHI, a
TAKKE 3HAKOMCTBO C 3IIEKTPOHHBIMH KOMITOHEHTaMH, 000PYA0BaHHEM, H3MEPHTEIIBHBIMH ITPHO0-
PaMH H aIrmapaTypoH, HCIIOIb3YeMBIMH B ITa00OpaTOPHH.

B pesynbTaTte BEIITOIHEHNS 1a00paTOPHBIX padoT CTYAEHTHI JOIKHEI IIPHOOPECTH YMEHHS
H HaBBIKH IT0 COOpPKE M HCCIEMOBAHHIO AIEKTPOHHBIX CXEM H IIPHOOPOB, H3MEPEHH SIM SIIEKTPHYE-
CKHX BeIIMYMH. TeMaTHKa 1ab0paTOpHBIX paboT ITOIMHOCTHEIO COOTBETCTBYET COJAECPKaHHIO OCHOB-
HBIX Pa3elloB Kypca, H3Y4aeMOI'O B BRICIINX TEXHHYECKHX YyueOHBIX 3aBecHISIX. B rmpearae-
MOM Y4eOHOM ITOCOOHH OIHCaHO OAHHHAIIATE JIa00PpaTOPHEIX padboT. B oImHcaHuH KaKI0H 1a00-
PaTOPHOI pabOTHI chOPMYIHPOBaHA €€ IeIb, H3I0KeHbI OCHOBHEIE TeOPeTHYECKHE MTOI0KEHHS,
OITHCAaHa CXEMa YCTAHOBKH IJIS MIPOBEAEHHS SKCIIEPHMEHTAIFHOIO HCCIEIOBAHUS, JaHBI PEKO-

MEHAAITHH ITO ITPOBEACHHIO OIIBITOB H GﬁpaﬁﬂTI{E PE3VIIETATOB HBMEPEHI]I‘L d TAKKE KOHTPOJIbHBIC

BOITPOCHI.
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1. I[ens u 3a0auu u3yueHus OUCUUNIUHDL

[{exsvm H3y4eHHS JaHHOH AHCIHIUIHHEL SBIISEOTCS (DOPMHPOBAaHHE CHCTEMaTH3HPOBAH-
HBIX 3HAHHI B 00JJaCTH COBPEMEHHBIX CPEJCTB IepeJadd HH(POPMAIHH H YIIPABIEHHS B 3IEKTPO-
SHEPreTHYeCKHX CHCTeMaX, HH()OPMAI[HOHHEIX OCHOB YIIPaBIIEHHS, aHAIH3 HH()OPMAI[HOHHBIX
IIOTOKOB, CITIOCOOBI HX IepeJadyd H HaJeXHOCTh (PYHKIIHOHHPOBAHHSA TeJleMeXaHHYECKHX KOM-
IUIEKCOB, (PYHKIIMOHHMPOBAHHE TEXHHYECKHX CPeACTB cOopa, Iepefayd H OTOOpaXeHHS OIlepa-
THBHO-JHCIIETYEPCKOH HH()OPMAL[HH.

3agavyd JHCIHILINHGL:

— O3HaKOMIIeHHe ¢ HH()OPMAaIlHOHHBIMH OCHOBAMH JHCIIETYEPCKOIO YIIPaBJIEHHS 3IIEK-
TPO3HEPreTHYECKHMH CHCTEMAMH H 3HepProo0beKTaMH: CO CIIoco0aMH ITpeoOpa3oBaHHI HHPOP-
MaI[HH O PeKHMHBIX ITapaMeTpax 3JIeKTPOsHEPreTHYECKHX CHCTEM H HX OTAeIbHBIX OOBEKTOB, C
BHJIaMH HH()OPMAIHH, HeOOXOANMOH JUIS AHCIIETYEPCKOrO YIIPaBJIeHHS, IIPHHATHE H 000OCHOBA-
HHEh KOHKPETHBIX TEXHHUYECKHX PEIIeHHH ITPH pa3paloTKe CTPYKTYP CHCTEM AHCIIETYEPCKOIO
yIIpaBJIEeHHS

— O3HAaKOMIIEHHE ¢ TeXHHYEeCKHMH CpeJcTBaMH cOopa, Iepelayl H 0TOOpaKeHH S HHOP-
MAI[HH.

— (DOpPMHpPOBaHHE CHCTEMHBIX H ITPOJ)eCCHOHAIBHBIX HABBIKOB II0 OpraHH3al[HH JHCIIET-
YEePCKOI'0 YIIPaBJIEHHSI Ha Pa3HBIX IPOCTPAHCTBEHHO-BPEMEHHBIX HEPAPXISIX C HCIIOIIL30BAHHEM
MaTeMaTHYECKHX MOJENeH CI0KHBIX CHCTEM H IIPHMEHEHHEM HHHOBAI[HOHHBIX TEXHOIIOTHIA.

— (DopMHpoBaHHE ITPO(PECCHOHAIBHBIX H HCCIeJ0BaTeIbCKHX HABBIKOB II0 pPeaTH3al[HH
ITHCIIETYEPCKOrO YITIPaBIEHHS ITPH (PYHKIITHOHHPOBAHHH 3IIEKTPHYECKHX CETeH, B TOM YHCIIE H aK-

THBHO-aJaIlITHBHEIX CETEH.

2. Obopyoosarue u mamepuaisl

ArmiapaTHBIE CPEJICTBA:

— HayuHo-HccnemoBaTelIbCKHI KOMIUIEKC «l[eHTpami30BaHHEIE CpeicTBa 3allHTRI, aBTO-
MaTH3alH 1 YIIPABIEHHS 3IEKTPOSHEPTEeTHYECKHX CHCTEMY, HCIIOTHEHHE CTEHIOBOE KOMIIbIO-
TEPHOE.

YyeOHasg aygUTOPHS IS IIPOBEAeHHS YUeOHBIX 3aHSATHIH, OCHallleHa O00OpPYAOBAaHHEM H

TeXHHYECKHMH cpeJcTBaMH 00y4eHHS. [lepeHOCHOH HOYTOYK, ITPOEKTOP, JOCKAa MarHHTHO-Map-
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3. Haumenoesarue nad opamopuslx paoom

No Tembr

A CITI -
ITIIMHBI

HarmeHoBaHHEe TEM AHCIHIUIHHBI, X KPATKOC
COJCPXKAHHC

O6BeM
JacOB

M3 HUX IIpaKTHYe-
CKasi ITOJITOTOBKa,
JacoB

3 ceMecTp

JlaboparopHas padora Nel. J[HcTaHIIHOHHOE
yIIpaBJIeHHe H OTOOpakeHHe PeXKHMHBIX IIapa-
METPOB B IIEHTPaIH30BAaHHBIX KOMIUIEKCAX JHC-
IIETYEPCKOTO VITPABIIEHHS.

H3yuiTh IIPHHIIHITEL PeaTH3alHH CHCTEMEI Iepe-
IaqyH, o0paboTKH H 0TOOpakeHHI CHTHAJIOB TEJIE-
H3MePEeHHH 1 Telle CHIHAIH3all[HH H TeIeYIIpaBIIe-
HHSL

1,5

JladboparopHas padora Ne2. ABTOMaTH3HPOBAH-
Has CHCTEMa KOHTPOJIS H YYETa BIEKTPOSHEPTHU
B I[EHTpPaAJIM30BaHHBIX KOMIUIEKCAX JHCIIETYE]P-
CKOI'O VIIPaBIIEHHS.

M3y4iTh IIPHHIMITEI pealH3allHi CHCTEMBI VUETa
BIEKTPO3HEPTHH.

JladboparopHas padora Ne3. BEICTpOJEHCTBYIO-
I[asg CHCTeMa IepeJauyl CHITHAJIOB ITPOTHBOABa-
PHIHOH aBTOMATHKH B IIEHTPAIN30BAHHBIX KOM-
IUIEKCAX JUCIIETUEPCKOTO YVITPABIIEHHA.

M3yuiTh IIPHHIMIEI PeaTH3aIH CHCTEMBI IIEpPE-
IayH CHI'HAJIOB IIPOTHBOABAPHITHON aBTOMATHKI.

JladbopaTopnaa padora Ned. OrnTHMI3aIHAg I10-
Tepb 3TIeKTPHYECKOM SHEPTHH B pacIpe/lelHTeNb-
HBIX CeTSIX 3a CUET PeryIHpPOBaHHSI MOIIHOCTEMH
TeHEPHPYIOITHX AMeKTPOCTaHIHIA.

M3yunTh NMPHHIMITEI JHCTAaHIIMOHHOI'O YIIpaBIle-
HHSA PeKIMOM PaOOThI SIEeKTPOCT aHLIHIA.

1,5

JladopaTopnaa padora NeS. OnTHMI3aiHsg 110-
Tepb ANeKTPHYECKOH 3HEPIHH B PacITpelelIHTelb-
HBIX CETSIX 3a CUET PErYIIHPOBaHHSA HaIIPsDKeHHS
B y371aX CeTH.

M3y4HTh IPHHIMITEI JHCTAHIIMOHHOTO YIIpPaBIIe-
HHS PeXHMOM pPalboThl SIeKTPOCTAHINIL H Me-
TOJBI YVIIPABIIEHHS peKHMOM PaOOTHI pacIipejie-
JIHTEIbHBIX CETEM.

JlabopaTtopHas padora Ne6. [[erleHTpaH30BaH-
HbIE KOMIUIEKCHI PEIEHHON 3all[MThI M aBTOMa-
THKH 3JIEKTPOSHEPIeTHYECKHX CHCTEM.

M3yuiTh IIPHHIMMITEL peajl3allii KOMIUIEKCA pe-
JIEHHOM 3aIHUTEl H aBTOMATHKH 3JIEKTPOCTAHIHH
C TIPHMEHEHHEM THITOBBIX YCTPOHCTB.

JlabopatopHas padora Ne7. [[eHTpamH30BaH-
HbIE KOMIUIEKCHI PEIEHHON 3all[MThI M aBTOMa-

AOKYMEHT NMognncAH CTEM.
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MATHKI 3JICKTPOCTAHIIHIL, MCTOAbI PACHCTad YCTa-
BOK OCHOBHBIX BHAOB 3aIIlIT H HCCIICIOBATL CC-
JIEKTHBHOCTh JIeHICTBHS 3all[HT IIPH Pa3JIHYHBIX
BHIOAX HDEPE}I{,[[EHI]IHI.

JlabopatopHas padora Ne8. [[eHTpann3oBaHHAS
HHTEJUIEKTYallbHAS 3all[iTa PacIIpedeHTelbHON
CETH.

M3yuiTh IIPHHIMIILL pealH3al[ii I[eHTPaH30-
8 BAHHOI'0 KOMIUIEKCA PEJIEHHOM 3aIl[HThl H aBTO-
MAaTHKH 3JIeKTPOCTAHIMH, METOIBI pacyeTa ycra-
BOK OCHOBHBIX BHJOB 3all[HT H HCCIIEIOBaTh Ce-
JIEKTHBHOCTh JIeHCTBHS 3all[UT IIPH Pa3IHYHBIX
BHJ[aX ITOBPEK ICHII .

Hroro 3a 3 cemectp:

W

Hroro:

W
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4. Cooepotcariue 1adopamopHsix pad om
Javopamopnas paboma Nel. /[ucmanuyiioHHoe ynpasjaeHie i 0mooparceHue pexicum-

HBLIX napaviempos 6 HEHMPAIHU306 AHHBLIX KOMILIEKCAX ﬂHCﬂEﬂIHEPEKGEﬂ ynpaejieHUA

Ilens pabomst: U3yduTh ITPHHIMIIEI PeaIH3al[HH CHCTEMEI ITepegayun, 00paboTKH H 0TO0-

PaXKCHHA CHI'HAJIOB TEHEHSMEPEHIH‘T H TCJIC CHI'HAaJIM34IlITH H TCJICYIIPABJICHHA.

OCHO6bL meopuu:

CoOBpeMEHHBIE CHCTEMBI VIIPaBJIEHHS XapaKTEPH3YIOTCS TePPHTOPHAIIBHON M () YHKIIHO-
HaJILHOMN PacIpeleIeHHOCThIO YCTPOHCTB cO0pa JaHHEIX U VIIPaBIeHHS. KOHTPOIb X0/Ia TEXHO-
JIOTHYECKOTIO IIPOIlecca H YIIPaBJIeHHE HH30BOH aBTOMATHKOH OCYIIECTBIIIETCS OIIEPaTOPOM C aB-
TOMaTH3HPOBAaHHOIO pabodero mecra omeparopa (APM) mim ommepaTOpCKOH CTaHIH, COCTOS-
II[€H, KaK IPaBIIIO, H3 IBETHOIO I'papMueCcKOro AHMCIUIES C KIIaBHATYPOH, YCTAHOBIIEHHBIX B OIlE-
paTopckoM IromelneHuH. [Ipun HeoOxXoanMocTH ycTaHOBKH APM-oreparopa B 1eXy HCIIOIb3Y-
IOTCSI IIPOMBIIIUIEHHBIE paboYyHe CTAaHIMH CO BCTPOEHH O KIIaBHATYPOI HIIM BBIITOJIHEHHOMH B ITBIIIE
- BIIArO3alMIIeHHOM HCIIOIHEH .

[IpeacraBneHIe JaHHBIX B peaIbHOM MacITade BpeMEHH O XOJe TeXHOIOTHYECKOIO ITpo-
I[ecca, BU3yalIM3allHs ITPOI[ecca B BHAE MHEMOCXEM, COCTABIIEHHE OTYETOBR M I'pa(pIKOB, CHTHAJIH-
3aI[Hs1 OTKIIOHEHHH ITapaMeTPOB H APYrHe HeOOXOHMEBIE (PYHKI[HH OCYIECTBIISIOTCS C TIOMOIIBIO
crielHanbHOro mporpaMmuHoro otecrneueHnsa SCADA-cucteM. SCADA-cucreMa (Supervisory
Control And Date Acquisition — cucTeMa cOopa JaHHBIX H OIEPATHBHOI'O JUCIIETUEPCKOIO YIIPaB-
JIeHH ) pa3pabaThiBanach, KaKk YHHBePCalIbHOE MHOT'O(DYHKIIHOHAIIFHOE IPOrpaMMHOe o0ecIieye-
HHE CHCTEM BEPXHETO YPOBHS, ITO3BOJISIIOINEE OIIEPaTHBHOMY IIEPCOHAIY HanOonee 3(p(PeKTHBHO
VIIPABIISATh TEXHOIOTHMYECKHM ITpolleccoM. [0 Mepe pasBHIHS IPOrPaMMHBIX H aIllapaTHBIX
cpencTB HaOmomaeTcs rmpuMeHeHre SCADA-cHcTeM Ha HIDKHEM, KOHTPOJUIEPHOM, YPOBHE.

OcHoBHBIe (PyHKIMH SCADA- cHcTeM:

1) cOOp JaHHBIX O ITapaMeTpax IMPoIecca, IIOCTYITAIOIIHX OT KOHTPOIUIEPOB HIIH HETIOCPE/ -
CTBEHHO OT JAaTYHMKOB H HCIIOJHHTEIBHEIX YCTPOHCTB, HAIIPHMED, 3HAUeHHS TEMIIEPATVYPHI, 1aB-
JIEHHS U IPYTHX ITapaMeTPOB, ITOJI0KEHHE KiIallaHa HIIH Balla HCIIOJIHUTEILHOIO MEXaHH3Ma,

2) oOpaboTka H XpaHeHHe (apXHBHPOBaHHE) MTOTYIeHHOH HHpopMaimH. [1og oOpaboTKoMH
HH()OPMaIHH ITOHHMAEeTCS BRIITOITHEHHE (DYHKIIHI (PHIIBT PALFH, HOPMaJIH3al[HH, MacIITabHpoBa-
HHS, THHEAPH3al[HH VIS IIPHBEAEHHS JaHHBIX K HY’KHOMY (popMary,

AOKYMEHT [OAIMCAH 30H. CHMBOJIBHOH HJIH HHOH (pOopMe HH(DOPMAITHH
SNEKTPOHHOW NOANUCHLIO ? hop hopmarn
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4) cHrHaIM3aIlusgd H3MeHEeHHH XO0Ja TeXHOIIOTHYECKOro Ipolecca, 0coOeHHO B ITpejaBa-
PHITHBIX H aBAPHIHBIX CHTYAIMSIX B BHIE CHCTEMEBI alapMOB. [ IpH 3TOM MOXKET OCYIIECTBIISTECS
PETHCTPALIHA ACHCTBHH 0OCTYKHBAOIIETO IIEPCOHAIA B aBAPHITHBIX CHTYaIlH X,

5) popMHpPOBaHHE CBOJOK, KYPHAIOB H APYTHX OTYETHBIX JJOKYMEHTOB O XOJE TeXHOJIO-
THYECKOI0 ITpoIecca Ha OCHOBE HH(POpMAIHH, cOOpaHHOH B apXHBaXx,

6) (opMHpOBaHHE KOMaH], OIlepaTopa IO H3MEHEHHIO ITapaMeTPOB HACTPOHKH H peiKHMa
PabOTHl KOHTPOIUIEPOB, HCITOJIHHTEJIbHEIX YCTPOHCTB (ITyCK-OCTaHOB, OTKPEITHE-3aKPBITHE ),

7) aBTOMAaTHYECKOE YITPaBIIEHHE XOJOM TeXHOIOIHYECKOIO ITPOI[ECCA B COOTBETCTBHH C
nMerouMHcsa B SCAD A-cuctemax anroputMamu yirpaBieHHs ([1HM— ITH JI—-perymipoBanie, I10-
3HI[HOHHOE, HEYeTKOe PerylIHpoBaHHe). JlaHHbIe (PYHKIIHH peKOMeHAYeT ¢S HCITOIIb30BaTh IS pe-
IIIEHH A 3a7[a4 HEBBICOKOTO OBICTPOJAEHCTBHAL

Taxim o6pazoM, SCADA-CHCTEMEBI SBIISIFOTCS MOIIHBIM HHCTPYMEHTOM IS pa3padOoTKH
[1O BepxHero yporHs ACY TII. Ilpu stom oT paspadoTunka He TpeOyercsa OONBIIMX 3HAHMI B
00IaCTH IMPOrpaMMHPOBAHH S Ha S3BIKAX BRICOKOI'O YPOBHAL

SCADA-cucteMa InTouch ("Wonderware", CIILA)

[Tporpanmmoe obecrieuenre InTouch gBngeTcsI 00BEKTHO-OPHEHTHPOBAHHBIM YeJIOBEKO-
MarnHHHEIM HHTepdeiicom (HMI — Human Machine Interface) ams mporieccoB cOopa JaHHBIX H
VIIPaBIIEHH, KOTOPOE IT03BOIISIET KOHTPOIMPOBATh U VIIPABISATE OOBEKTAMH M CHCTEMaMH, HC-
ITONB3YA I'paHYeCKHe OOBEKTHI.

OcHoprHble (pyHKIIMH HMI: oToOpakeHHe ImapaMeTpoB 0OBbeKTa YIIPaBIeHHS, 0ToOpakKe-
HHE TEKYIIHX H HCTOPHYECKHX TPEHJOB, OTOOpaKeHHe M PErHCTPallHd aBapHIlHBIX CHIHAJIOB.
Cpencrea 00bEKTHO-OPHEHTHPOBAHHOIO ITPOEKTHPOBAHN A IIO3BONISIOT CO34aBaTh JHHAMHYECKHE
300paKeHIs, IIOAACPKHBAIOT HX BpallleHHe, QyOIHpOBaHHE, KOIMPOBAaHHE, BCTABKY, CTHPAHIE
H JIp. orepaiii. AHHMAI[HOHHBIE CBA3H IOIAEPKHBAIOT paboTy ¢ MHCKPETHLIMH, aHAJIOTOBBIMH
H CTPOKOBBIMH IIEPEMEHHBIMH, TOPH30HTAIBHBIMH H BEPTHKAIBHBIMH JIBHKKAMH H KHOIIKaMH, a
TAKKE CBS3AaHEI C pasMepPOM H I[BETOM TEKCTa, Er0 MECTOIIOJIOKEHHEM, BPAIlleHHEM H MEPIIAHHEM.
InTouch coxpepxur OHOTHOTEKY MacTep-00bekTOB (Wizard), BKIIIOUAIONIYIO ITpeJBapPHTEIILHO
CKOH(HTYpHpPOBaHHBIE BCIIOMOTaTellbHBIE CpeJCTBa — IIepPeKIIIoYaTelH, ITOJI3YHKOBBIE PETryILI-
TOPBI, CUETUHKH. BO3MOKHO CO3JaHNE COOCTBEHHBIX MAacTeP-O00BEKTOB IIPHMEHHUTEIIBHO K KOH-
KPETHOH CHCTEME.

[Tpmnoxenne Productivity Pack, sensrommeecs gonomHenneM k InTouch, comepkuT OHO-

nHOoTeKy Oonee yeM Ha 2000 MacTep-00beKTOB, YHHBEPCAJIbHBIE cpeJicTBa IMpocMoTpa Ha 200 daii-

AOKYMEHT MOAMNMCAH H TIp.
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- DDE-o6meH (Dynamic Date Exchange — pumamirdeckuit oOMeH JaHHBIMH). BOJIBIIINH-
CTBO CEPBEPOB BBOJIa-BEIBOJA (HAIIPHMEP, KOHTPOIUIEPHI ) IToaepkuBar0oT DDE-oOMeH a1 repe-
naun JaHHBIX B InTouch-mipuinoxkenne, u3BecTHOe npHnokeHHe Excel Taxke nenomszyer DDE-
MexaHH3M. HMcrons3ya NetDDE, nocraBngemsiit ¢ InTouch, monp3oBaTens momydaeT BO3MOXK-
HOCTh CBS3H 10 DDE Mexay 3amadaMi Ha pasHBIX KOMIIbIOTEpPaxX Yepes ceTh. lloaaepxuBaercs
cB13b Mexkay Windows, VNS u UNIX ¢ nomomnsio rpotokonoB NetBIOS, TCP/IP u DecNET, a
TAKXKE Yepes IMOoCIeJOBAT b HBIH KaHal,

- OLE-texnomorus (Object Linking and Embedding — BkIroueHHe 1 BcTpaHBaHHE 00BeK-
TOoB). Mcrmone3yeTcs st B3aHMOAEHCTBHSA C AP. ITOIb30BaTeIbCKHMH ITPHIOKEHHSIMH,

- OPC - nmporpammer (OLE for Process Control — OLE 1 yIpaBIeHHS IPOIECCaMH).

InTouch 7.11, mognepxxnBaemasgs OC Windows NT, sBisieTcsI OJHHM H3 KOMIIOHEHTOB HH-
TETrPHPOBAHHOIO ITaKeTa ITPOrPaMMHOT0 O0eCTIeYeHN AJIS ITOJTHOH aBTOMAaTH3aI[HH IIPOH3BO/ICTRBA
Factory Suite 2000.

KomroneHTs! Factory Suite HCIIONIB3YIOTCS Ha TPEX YPOBHSIX aBTOMATH3ALIHH:

- Ha KOHTPOIJIEPHOM YPOBHE (yIIpaBleHHe IporeccoM ¢ romorsio 11JIK, YCO, pabounx
CTAHIHH);

- Ha ypoBHe SCADA-cHcTeM (CYIIepBH30OPHOE YIIpPaBIEHHE TeXHOIOTHYECKHM ITPOIIEC-
COM);

- Ha ypoBHE MES-cHcTEM (OIepaTHBHO- IHCIIETYEPCKOE YITPABIEHHE ITIPOL[ECCOM).

Factory Suite rmoctpoeH Ha OTKpHITHIX TexHonormax COM, DCOM, OPC, ActiveX H co-
HEePKHUT OOJIBIIIOE YHCIIO CEPBEPOB BBOAA-BBIBOJA, 00ECIIEUHBAIOINMX CBI3b ¢ O00pYIOBAaHHEM,
IIpHOOPaMH H YCTPOHCTBAMH CBS3H. Bes HH(popMaI[Hg HaKaIUTHBaeTCS B PESIIHOHHOH 6a3e JaH-
HBEIX peanmbHOro BpeMeHH Industrial SQL Server. 3a cyeT mcmonp30BaHHA IMpoTokona SulteLink
o0ecreyHBaeTcsI BEICOKOE OBICTpojielicTBHE (3armch okojo 40000 mapamMeTpoB B CEKYHIY C 4Ya-
CTOTOH 3aImHCcH IO 1MC), KOMITAaKTHOCTDh XpaHEeHHS JaHHBIX (2-X MecsSuHBIH apxuB H3 4000 mapa-
METPOB 3aHHMaeT OKolIo 2 MoOaiT muckoBoro npocrpaHcTBa). Industrial SQL Server ucromp3yer
BO3MOKHOCTH Microsoft SQL Server, B TOM YHcIe €r0 BO3MOKHOCTH (PHIIbTpaIHH, 00beJHHEHHS
1 00pabOTKH JaHHBIX g yA0OCTBa HMX 3ampoca H BEIOOpKH. IndustrialSQL Server MokeT aBTo-
MaTHYeCKH OOHOBJISTh CTATHCTHYECKHE JAaHHBIE B BHJIE CBOMHBIX TAOIIHI] C 3aJaHHOH ITPOH3BOIH-
TeJIbHOCTBIO, (PHKCHPYS CpPeJlHHe, a TaKKe MaKCHMAallbHble H MHHHMAaJIbHbIE 3HAYEHHS ITapaMeT-
poB. Jlaxubie H3 SQL cepBepa B BHIE OTYETOB MOI'YT IlepeflaBaThcs ITyreM Web-gaiina B Internet
H Jlaliee YIAJIeHHBIM IT0JIb30BaTeNIsaM, a Takke dyepe3 GSM -MOoJeM 3allpallliBaThCA H IIepeJaBaThCs

NOKYMEHT NOAMNWCAH . _
3NEKTPOHHOW NMOANUCHIO B FactorySwuite BXORAT ITPHIIOKEHHA-KIHEHTHI
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[TomrmMo 00BEKTHO-OPHEHTHPOBAHHOM I'pa(pHKH, aHHMAI[HOHHBIX CBS3eH M OHOIHOTEKH
MacTep—00BeKTOB, InTouch gaeT nmoap30BaTesIM BOZMOKHOCTE YAAIEHHOIO JOCTYITa K HCTOYHH-
KaM JJaHHBIX BBOJIa-BEIBOIA (HarmpumMep, Microsoft Excel) 6e3 HeoOX0MHMOCTH cO3AaHH A TATa (Tar
— 3TO 3aIHCch Oa3bl JAaHHBIX, COJEp Ka[as HH(QOPMAIHIO O ITapaMeTpe Ipoliecca) B IIOKAIIbHOMH
0aze JaHHBIX TAroB. [[pyruMH QyHKIsSMH InTouch sBisroTCS 0JHOBpeMeHHas MOIePKKa MHO-
T'OYHCIIEHHBIX HCTOYHHKOB ajJapMoOB (IojJiepkka oT 1 10 999 InpHOPHTETOR anapMOB). AapMbI
MOTYT OBITh BEIBEJIEHEI Ha BSKpaH, 3alliCcaHbl Ha JHCK H BBIBEJIEHBI Ha mnedarh. Taxxke InTouch
ITO3BOIISIET CO3MaBaTh HCTOPHUECKHE TPEHIBI H TPEHIBI PEATIbHOI'O BPEMEHH € BO3MOKHOCTBIO OJI-
HOBPEMEHHOI'0 O0TOOPpaKeHHS IO 8-MH IlepeMeHHBIX (TPeH]l PealbHOIO BpeMeHH ITOJJIePKHBAET
paloTy C YeThIPbMS IlepeMeHHBIMH). [IpH 3ToM KaKaas IlepeMeHHasl YHTaeTCs H3 COOCTBEHHOIO
(paiina. Bo3MorkeH 3KcItopT JaHHBIX B Excel, (aitn gaHHEIX HiH B KaHail DDE. Kpome Toro, moJs-
30BaTejIb MOKET TeHepHPOBaTh OTYETHI HaIpSIMYIO H3 IMpoekTa InTouch myrem mpsmoro ¢gpopma-
THPOBAHIS 3KpaHa, BEIBOAHUTE Ha I€YaTh HIIH PACCHIIATh II0 3JIEKTPOHHOI IIOYTE.

Brarogaps Hamrurro pyHkimH SPC (Statistical Process Control — CraructHueckoe YIIpan-
nenne IIporieccom) InTouch mpemocTaBiasgseT BOZMOKHOCTh CTaTHCTHYECKOIO YITPaBIIEHHS ITPO-
I[eCCOM Ha YPOBHe oreparopa. Taxxke (pYHKI[HH ITaKeTa ITOAePKHBAIOT JIOTHYECKHE H MaTeMaTH-
YeCKHe BhIpakKeHH . [lomb30BaTeNh MOKET BEIBOAHUTE Ha SKPaH AeHCTBUTEILHEIE UICIIa C OJHHM
3HAKOM ITOCJIE 3aIlITOM (IIPH BEIYHCIEHHSX HCIIONIB3YETCS IJIaBaroIas apH(pMeTHKA C JBOMHOH
TOYHOCTBIO). KpoMe TOro, MoIb30BaTEIL MOXKET OIMHCHIBATH CBOH COOCTBEHHBIE (DYHKIITHH C JO-
OaBIIEHHEM HX B MEHIO.

CucreMa maponei InTouch ripegocraBiiseT BeTpoeHHYIO cHeTeMy JocTyia Ha 10000 ypoB-
HEH, TapaHTHPYIOIIYIO HAJAEKHYIO 3aI[HTY CHCTEMEI.

[IpoekTrl ¢ mcnomp3oBaHueM InTouch IIMPOKO HMCMONB3YIOTCSA B Pa3IMYHBIX OTPACTISIX
ITPOMBIIIIEHHOCTH.

[Taker InControl — 5To cHcTeMa mporpaMMHPOBAaHHS H YITPABIIEHHS C OTKPEITOH apXHTeK-
TYPOH pealbHOI'0 BpeMeHH, IT03BOIISIOIIAs cO3/1aBaTh apXUTeKTypy SoftPLC ¢ 3aMeHOH Tpa HIH-
oHHoro IIJIK Ha PC, moaxmoyeHHBIH K YCTPOHCTBAM BBOAA-BBIBOJA Yepe3 JIOKAJIbHBIE CETH
Profibus, Modbus u ap. InControl mognep:xnuBaeT sS3eIKH peneiiHoi morukd (LD), mocnegoBarenn-
HBIX (PYHKIMOHAIBHBEIX cxXeM (SFC) m cTpykrypHpoBaHHOro Tekcra (ST) mo craHmapry IEC
61131-3. [TognepxkuBaerca TexHonorusa ActiveX (IIHM-, IIW]]-peryinsropsl, He4eTKas JIOTHKAa H
np.). Takke momyckaeTcs ITpOorpaMMHPOBAaHHE C HCIIONb30BaHHEM TPaJHIIHOHHBIX SI3EIKOB ITPO-
IPaMMHPOBAaHH . BCTPOEHHBIH MEHEIKEP MPOEKTOBR ITO3BOJISIET OPraHH30BATh IPIIIOKEHHS 110

AOKYMEHT NOANMUCAH
SMEKTPOHHOW MOANUCHIO [KaX OJHOTI'O ITPOCKTa, ITPHCBANBATE ITPHOPHTCTHI
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Ha yIIpaBIeHHe pa3HBIM 3ajadyaM. InControl moggepkiBaeT pa3IHyYHbIe ITPOMBIIITIEHHBIE HHTEP-
¢ericel 1 ceTH — Profibus, DeviceNet, Interbus, DDE, SDS, Internet u ap. [logo6HO ApyrHM KOM-
nmoHeHTaM FactorySuite InControl yepe3 HaOop macTep-00bekTOB HHTErpHpYeTcs ¢ InTouch.

[Taket InTrack — cHcTema yIpaBiIeHHS ITPOH3BOACTBEHHBIMH ITPOIIECCAMH: OT 3aKYITKH ChI-
Phs, MaTEPHAIOB H KOMIUIEKTYIOIIHX J0 BEIITYCKA I'OTOBOMH ITPOAYKIHMH. Pa3IHyHbIe CXeMBI ITPO-
H3BOJCTBEHHBIX ITPOI[ECCOB CO3JAKOTCS B CIIEIHAIbHOM Ipa)HYeCKOM PeJaKTOpe H BKIFOYAFOT
MacTepP—OOBEKTEI, CPeIH KOTOPHIX €CTh IIPOH3BOJICTBEHHEBIE I[ETTIOYKI, MaTE€PHAIILHBIE PECYPCHIL,
IIPOAYKTHI M ITP. Taxkum 00pa3oM, B paMKax OJHOH IIPHKIAHOH ITPOrPaMMbl COBMEIAFOTCS () YHK-
1 SCADA-cuctemel 1 MES-cuceremsl (Manufactuning Execution System — ITponsBojicTBeHHas
HCITOJIHUTeNNbHas cucTeMa). Mcronps3oBanrne DDE-o6meHa 1 OLE-TeXHOIOIHH MTO3BOIISIOT Opra-
HH30BaTh CBSA3b C VCTPOMCTBAMH BBOJA-BHIBOJIA, a4 TAKXKe C CHCTEMaMH BepXHero ypoBHS MRP
(Management and material Resource Planning- cucreMa IUIaHHPOBaHUSA PECYPOB IIPEITIPHSTHSA).
InTrack BximrodaeT B cedd, mogoOHo InTouch, Taru, Tekympie H HCTOPHYECKHE TPEHIBI, alapMEl,
ClleHapHbIe (DYHKI[HH H MacTeP-O0BEKTHI. 3a cYeT BCTPOEHHBIX (PYHKI[HI OTKPBIBAETCS BO3MO K-
HOCTh aBTOMAaTH3AI[HH 33Ja4 yyeTa, IJIAHHPOBAHNI H JHCIIETUYE PH3AIIMH IIPOH3BOCTRA.

InBatch — ruGkasg cucteMa VIIpaBIIeHHS IIPOIecCaMH JO3HPOBAHHS H CMEIIIEHHS B METall-
JTYPrUYeCKOH, XMMHYECKOH, IHINEBOH H AP. OTPACIIIX ITPOMBIIIIIEHHOCTH. MMeeTCsI BO3MOKHOCTE
MOJIEIIMPOBATE IIPOIIECCHI, CO3IaBaTh PELENTH H HMHTHPOBATh HX HCIIOJTHEHHE, a TaKXKe YIIpaB-
JISITh peallbHBIM ITpolieccoM. InBatch TecHo mHTerpHpoBaH ¢ InTouch, 4To 1o3BOIAET onepaTopy
BECTH MOHHTOPHHI ITepPHOAHYECKHX ITPOI[ECCOB JO3HPOBAHM A H cMellleHHs. Kpome Toro, InBatch
HMeeT HaOop (pyHKIHi i1t mHTerpan ¢ ERP-cuctemanm (Enterprise Resource Planning — cu-
cTeMa IUIaHHPOBAHH I IIPOH3BOJCTRA), B TOM YHCJIE OCYIIECTBIIATH INIAaHHPOBaHHE CPOKOB, MaTe-
PHAJIOB M IIPOM3BOJICTBEHHEBIX PE3YIILTATOB IIPOM3BOICTBEHHBIX ITPOIIECCOB.

FactorySuite Web Server ¢ momomipro yrumuTel Application Publisher BeImomHseT QyHK-
I[HH ITpeo0pa3oBaHH co30aHHbIX INT ouch mpHimokeHHit B BH, JOCTYITHBIH JUIS IIPOCMOTPA C JIHO-
00ro yAaJIEHHOIO Y3714, H YITPaBJIEHH S IIPOH3BOICTBEHHEIM ITPOIIECCOM B PeKHME PeajIbHOT'O Bpe-
MeHH yepes Internet u Intranet.

B smBape 2003 r. moseminack HoBasd BepcHA InTouch 8.0 makera FactorySuite A2 Ha miart-
dpopme ArchestrA xommraHmm Invesys, oObeqHHSTIOIIEH Bce KOMITOHeHTHI FactorySuite A2. B
YHCIIe HOBBIX KOMITOHEHTOB — cepBep npwioxeHHi Industrial Application Server (IAS), mprmes-
it Ha cMeHy IndustrialSQL Server. IAS Bxmodaer B[ Galaxy co cpefoil pazpaO0oTKH ITPHIIO-
keHui IDE (Integrated Development Environment) u cpegoii nenmomHenns. IAS oGecrnieuynBaet

AQKYMERH: (IORRNGAH TIPABJIEHHE TTOACHCTEMAMH alIapPMOB H COOBITHIA
3MEKTPOHHOM MOANUCHIO P A p ;
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IAS B otmumie oT InTouch 7.11 omepupyeT He ¢ Taramm, a ¢ oObekTaMH ("aHaIOroBOE YCTPOH-

CTBO",

IMCKPETHOE YCTPOHCTBO", "tmraTopma”, "mepeximroyarens” U 1Ip.). M cronp30BaHHe TUIaT-
dopmel Archestr A obecrieunBaet mHTerpario IAS, BJ Industnial SQL Server m SCADA -cHCTEMBI
InTouch 8.0, coxparnas BpeMs pa3paOOTKH ITIPHIOKEHHH I aBTOMAaTH3aI[HH BCErO ITPOH3BOI-
ctBa. ArchestrA, Takrm oGpaszomM, 3arnoHsgeT Hury Mexay ACY TII u ERP- cuctemMaMi BepXHETo
YPOBHSL.

SCADA-cucteMa Trace Mode ("AdAstra Research Group”, Poccus)

Trace Mode — 310 32-pazpsagHas SCADA-cucTeMa, HMeroIas cepTudukar ['occTaHgapTa
P® u nmpokoe pacrpocrpaHeHue B Poccun u crpanax CHI'. Trace Mode sBisseTcs HHTerpHpO-
BaHHOH SCADA/HMI n SoftLogic cHcTeMoii, korja pa3paboTka IIPHIIOKEHHH IS OIlepaTOPCKHX
CTAHIHMH H KOHTPOIJIEPOB ITPOM3BOAHUTCS B paMKaxX OJHOI0 ITpoekTa Ha 0ase eauHoro 110. 3a cuer
HCITOJIb30BAHHUS ITPHHITUIIOB aBTOIOCTPOEHHS IIPOeKTa COKpAIaroTCs BpeMs ero pa3paboTKH H
CTOHMOCTb.

Apxmurekrypa cHcTeMBl Trace Mode — 3T0 KIIHEHT-cepBepHas apXHUTeKTypa ¢ HCIIOIb30Ba-
HHeM 001meH MojermH o6bekToB DCOM mra OC Windows NT/2000/XP. OcHoBy Trace Mode co-
CTABIISET MOIIHBIH cepBep H B]] pearibHOro BpeMeHH. CBS3b C KITHEHTCKHUMH MOJYIISIMH, ITIPHIIO-
keHrsvMu SCADA-cucteM, YCO u CYE]] ocyiecTBIsSeTcS Yepe3 CTaHAapTHBIE HMHTepdelch
DCOM, OPC,HTTP, DDE, T-COM, ActiveX, SQL/ODBC.

OcHOBHEBIE (DYHKIIHH cHcTeMBI Trace Mode 5:

1) MoaympHas CTPYKTYpa ¢ 4HcIoM KaHainoB oT 128 go 64000x16.

2) BerpoenHas mojjiepkka POCCHHCKHX KOHTpoOIniepoB PemmkoHT, JlommkonT, 111711,
KPYH3, MOK, 5K2000 u gp.

3) [logaepxKa MeKIyHapOJIHOIO CTaHAapTa Ha CpeIcTBa IIPOr pAMMHPOBAHN S KOHT POJLIE-
poB IEC 61131-3.

4) buGnmuoreka JIpaitBepoB KOHTpoimiepoB (pHpM Rockwell Automation, Siemens, Schnei-
der Electric, Moeller, PEP, Fisher Rosemount u ap.

5) CpeactBa mporpammvupoBanusg PC-base xoHrpomnepor M1C2000, ROBO, Lagoon,
TREIu gp.

6) BerpoeHnnas cucrema 6osee 150 amropurmoB ACYTII, B ToM YHCIIe alTOPHTMBI (PHIIb-
Tpaiu, [11- u [1W J[-peryimpoBanis, HEUETKOE H ITO3HIIHOHHOE peryimposanue, IHHIHMM-1mmpeod-
Pa30BaHNE U JpP., a TaKKe aJallTHBHASA HaCTPOIKa PETYIISTOPOB.

7) OTKPBITOCTD IS BCTPAHBAHHS ITOIB30BaTElbCKHX allTOPHTMOB H (POpM O0TOOpaKeHH
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CVTb aBTOIIOCTPOEHH S, YCKOPSIOIIETO pa3paboTKy IMPOEKTa, 3aKIII0YAETCI B aBTOMaTHYE-
CKOM I'€eHEpHpPOBaHHH 0a3 KaHaJIOB OIEPaTOPCKIX CTAHI[MHI H KOHTPOILJIEPOB Ha OCHOBE HH)OP-
MAaI[HH O YHCIIE TOYEK BBOJA-BHIBOJA, HOMEHKIATYPe KOHTPOIUIEpoB H YCO, XapaKTepe CBS3H
mexay IIK u ITJIK.

brnarogaps aBrornocrpoeHHro, paspadorka ACY TII cBoaHTCS K CIEAVIOIEMY:

- B pabouem none PemakTopa 0a3pl KaHAJIOB pa3MeMIalOTCsI HKOHKH (0OBeKTh) KOHTPOJI-
JIEPOB M OIEPATOPCKILX CTAHI[IIH.

- YKa3BIBAKOTCS YHCIIO CHTHAJIOB BBOJIA-BEIBOJA M HAIIMYHe HH()OPMAIHOHHOIO OOMeHa
MEKIY V3IIaMH.

- 3arryckaeTcs aBTOIIOCTPOEHHE, KOTOPOe aBTOMaTHYeCKH (popMHpYeT Ga3bl KaHAIIOB ITPO-
eKTa.

PaspaboTka rpadideckoro uHTepdeiica OCYIeCTBISETCA ¢ MOMOIIBI0 PemakTopa mpej-
CTABIIEHHS JaHHBIX (aHaIOrHmdyHoro PemgakTopy Oa3bl KaHAIOB), KOTOPEIH ITO3BOIISIET CO3/[aBaTh
MHEMOCXEMBI TEXHOJIOTHYECKHX OOBEKTOB H JHHAMHYECKHE OOBEKTHI (THCTOIPAaMMEL, TPEHIIHI,
OeryirHe JOPOKKH H ITp.). bHOmHoTeka 00beKTOB BKIIOYAeT EMKOCTH, TeINIO0OMeHHHKH, KHOITKH
u jp. Ilomp3oBaTtens MokeT Ha s3bike Visual Basic (VB) HammcaTrs coOCTBeHHBIE (POPMBI KaK
ActiveX u BcTpouTh HX B Trace Mode. Bo3MoskHa oTiTagka ImpoekTa H3 pefgakTopa Trace Mode B
PEXKIME PEAIIBHOI'O BPEMEHH.

[To nporokoam TCP/IP, IPX/SPX, DCOM, DDE/NetDDE, OPC u ap. ocymecTBIIeTCS
CBSI3b ¢ o(pHCcHBIMH NpHiokeHHsIMH Excel, Access, MS SQL Server, Oracle, SyBase, BaseStar,
R/3, nmporpavmami [IAPYC u I'AJIAKTHUKA Ha ypoBHe ACVII.

OcHory [10 gucrieTyepckoro ypoBHA yiipaBieHHS cocTaBIstoT MPB. MPB Trace Mode —
3TO CEPBEP PEATIBHOIO BPEMEHH, OCYIIECTBIISFOIIII IIPHEM JaHHBIX ¢ KOHTPOJUIEPOB, YIIPABIIEHHE
IIPOIIECCOM, BH3YAIH3aIllHI0 HH(popManuH, pacdeT TOII, BeleHHe apXHBOB (C JHCKPETHOCTHIO
0,001 c).

Trace Mode comepHT cpeacTBa g pa3zpaboTkn APM pyKOBOJHTENS ¢ TTIOMOIIIBIO MOJY-
e Supervisor, KOTOpbIE IMPeJOCTaBISIOT PYKOBOJHTEIIO BCKO HEOOXOIHMYEO HH(POPMAIHIO O ITa-
paMeTpax H COCTOSHHI TEXHOIOTHYECKOIO ITPOIECCa.

Trace Mode 1mo3BongeT co3maBaTh pe3epBHpOBaHHBIE MHOrOypoBHeBhIle ACY TII mac-
1Ta0a MpeAIpHATHA Ha 0aze BeynHxX ceTeBeIX OC ¢ oOmeHoM 1o rmpoTokony NetBios, NetBEUI,
[PX/SPX, TCP/IP. CeTeBble KOMILJIEKCH JOITYCKAIOT CTPYKTYPHPOBAHHE C BEIJIEJIEHHEM CIeIYIO-

X ‘_’;"I)GEHE]?IZ KOHTPOJUICPOB, JTHCIICTUYEPCKOI'O H aIMIHHCTPATHBHOI'O.

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
14



Ceptudhukar: | 12000002A633E30113AD425FBS0002000002A6
Bnapeneu: lebayxoea TateAHa AnekcaHapoBHa

OdopMIIeHHe OTUETOB O XOJIe TEXHOIOrHYECKOr O IMPOIiecCa OCYIMECTBIIETCS C ITOMOIIBEO
Cepeepa JOKYMeHTHPOBaHH . CepBep IMPHHIMAET JaHHBIE OT VIAJIEHHBIX MOIyiel H oOpadaThl-
BAeT MX B COOTBETCTBHH CO CI[eHApPHAMH. [ 0OTOBBIE OTYETHI MOI'YT OBITh 3aITHCAHEI B (DAL, BHIBE-
JleHBI Ha IeYaTh, SKcrnopTHpoBaHbl B CYE ]I mmi npeactaBieHsl B Internet. /I oOmeHa HH)OP-
MaIHel 1o ceTH Internet mcronp3yercsas Web-cepBep Trace Mode. T exXHOIOTHS TOHKOIO KIIHEHTa
ITO3BOJISIET OCYINECTRILITh BH3YAIH3AIHIO IIPOIiecca, (POPMHPOBATH TPEHABL H allapMbl, (DOPMHPO-
BaTh YIIPABJISIOIIIE BO3IeHCTBHA ¢ ITOMOIb0 Web-0poysepa.

Trace Mode nmoamepkHBaeT TEXHOIIOTHH TeneynpaiaeHnsd yepe3 GSM n SMS. GSM-ak-
tHBaTOp 11 Windows NT 1mpeocTaBiIseT ITOIb30BATENISIM Ha COTOBEIE TeJIe(DOHBI OTYETHI TPEBOT,
ITIO3BOJISIET TIEpeaBaTh ¢ COTOBOIO Tejle(pOHAa KOMAaHIbI YIIPaBIeHHS, ITOIy4aTh HH(MOPMALHIO 1O
3aIlPOCY C COTOBOTO Tene(oHa.

SCADA-cuctema SIMATIC WinCC ("Siemens", I'epMaHIs)

OcHoBy WInCC cocrapirsgeT 6a30Bas CHCTeEMA, ITOIe P KHBarOIasg OCHOBHEIE HHTEP(EHChI
SCADA-cucrem,- OPC, ActiveX, ODBC, SQL u ap.

B cocrtaB 0a30BOH CHCTEMEL BXOAAT clexyroie KOMIIOHEHTEI: Control Center, Graphics
Designer, Alarm Logging, Tag Logging, User Archiv, Report Designer, Global Scripts, User Ad-
ministration.

Control Center BEIITOTTHAET CIeAYIOMINE (DYHKITHH:

1) OG30p JaHHBIX MpOeKTa H ITT00aIbHBIX YCTAaHOBOK CHCTEMEI,

2) 3amyck cpeibl pazpaObOTKH HIIH HCIIOITHEHHS, ()OpMHpOBaHHe OOIIei 0a3bl JaHHBIX I1e-
PEMEHHBIX H COOOMIEHHI ¢ KOHTPOINIEPOB Sumatic; ocyIlecTBIIEHHe KOMMYHHKAIHII ¢ KOHTPOII-
JIepaMHu,

3) KoH(Hrypaigizo MHOTOITOJIb30BaTeb CKOH KIITHEHT -CEPBEPHOH CeTEBOH CHCTEMBEL.

4) Graphics Designer HCIIOIb3yeTCs IS CO3aHNSI MHEMOCXEM H JHHAMHYECKHX IpadH-
YeCKHX 3JIEMEHTOB C HCITOIb30BAHHEM:

5) CraHmapTHBIX OOBEKTOB (TEKCTOB, JTHHHI, ITPIMOYIOJIBHHKOB, KPYTrOB, CTaTHYECKOH
rpa(pHKH H IIP.);

6) Iloms30BaTensCKIX 00heKTOB yIIpaBIeHHd, ActiveX 00BeKTOB;

7) Pexamva On-line, mogaepxxu OLE Automation.

Alarm Logging nmprmMeHsieTcsI 1151 cOopa H apXHBaIHMH COOBITHI B cHcTeMe. [ocTymaromue
cOOOIeHNI 0TOOpaKarOTCs, a TAKKE MOI'YT F€HEPHPOBATh 3BYKOBEIE CHTHAJIBI TPEBOTH. Coo0I1e-
HHS MOT'YT ITOJATBEPAKIATH CSI OIIepaTOPOM (KBHTHPOBATHCS) B 3aBHCHMOCTH OT CTEIIEHH BaKHOCTH.

AOKYMEHT [OAIMCAH OBAHIA H3MEPSIEMBIX BEIIHYHH. ApXHUBaI[H ITPO-

SNEKTPOHHOW NOANUCHIO
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apxHBa 0TOOPaKaroTcA B BHAE KPHBBIX HIIH Ta0mHI[. Bo3sMoKHO (hopMITpOBaHHE JaHHBIX JUIS CTa-
THCTHYECKOH OLIEHKH Pa0OThI CHCTEMEI, a TAKXKE HMIIOPT M 3KCIIOPT apXHBOB Ha BHEIIHMIT HOCH-
TEIIb.

User Arcluv cirykHT JUIst XpaHeHHS IT0JIb30BaTelbCKHX JaHHBIX B (pOpMe 3aImceit co CBO-
OOIHO-TIapaMeTPHPYEMOH CTPYKTYPOH, OIPEAeIsIeMOH IT0JIb30BaTeneM. JJocTyIl K OazaM JaHHBIX
ocyiecTBIgeTca Kak uepes ODBC u SQL, tak 1 yepe3 WinCC API.

Report Designer CIIyKHT AJIS TeHepali OTYETOB B CBOOOLHO-IIPOIPaMMHPYEMOM (hop-
MaTe, VIIPABILSIEMBIX COOBITHSAMH HIIH II0 BpEMEHH. | eHEPHPYIOTCS IIPOTOKOJIBI ITOCTYITAFOIIHX CO-
OOIIEHMH, H3MEPSEMBIX BEIHYHH H apXHBOB, ITPOTOKOILI IIOIbB30BATENLCKHX OTYETOB, paclie-
YATKH CITHCKOB IIePEMEHHEBIX H T.JI.

Global Scripts cayKHT IS ITporpaMMHPOBAHHS JeHCTBHIH, ITPOH3BOIHMBIX ¢ 00bEKTaMH,
a Tak’Ke IPOrpaMM, BEITIOHSOIIIXCSA B (DOHOBOM peknmMe. (DYHKI[HMH, HalTHCAaHHBIE TTOIb30BaTe -
neM Ha si3eIKe AN SI-C, MOI'VT CUHTBIBATE H YCTAHABRIIMBATE 3HAUEHI S IIEPEMEHHBIX, BBI3EIBATh Ha
5KpaH HOBBIE H300pakKeHHS, TeHEPHPOBATh coOoOIeHN I 00 ombKax, TeHEPHPOBATh ITPOTOKOIIEL,
TTOJKITIOUATh JHHaMHYeckHe OnomnorexkHu (DLL) u mp.

User Administration ciayKHT I yIIpaBJIeHHS IIpaBaMH JOCTYIIa ITOJIb30BaTelIeH B CH-
CTEME.

Ko Bcem nepeuriciieHHBIM MOAYIIM WInCC umeeT API uaTepdetic. CrcTeMa Moaaep K-

BaeTcsa OC Windows NT SP6 wmm Windows 2000 SP2 (cucremuas nmHa PCI).

Ykazarnue no mexHuke dezonacHocmu.
YKazaHH 110 TeXHHKe 0e30I1aCHOCTH ITPH BBIITOJIHEHHH HﬂﬁﬂpﬂTﬂpHHK pﬂﬁGT ITPHBCACHDBI

B IIPIIOKEHHE A.

VKazanusa no 6uinoiHeHUI0 1adopamopHou padomal:

1) Ha maGoparopHoii crolike «Mojens 3nekrpocTaHIH Nel» coOpaTh cXeMy J1aboparop-
HBIX HCIIBITAHHI, COOTBETCTBYIOIIYIO PEKHMY Nel .

2) Ha maGopaTopHoii cToiike «MoJenb 31IeKTpocTaHIMH Ne2y» coOpaTh cXeMy J1abopaTop-
HEIX HCITBITAHHI, COOTBETCTBVYIOIIVIO PEKHIMY No2 .

3) BKIIOYHTE aBTOMATHI HCTOYHHKOB ITHTAHH S MOJIelIeH AeKTpocTaHIHi Nel 1 No2.

4) Ha mnepcoHalbHOM KOMIIBIOTEPE IIEHTPAIH30BAaHHOTO KOMIUIEKCA MJHCIIETYEPCKOrO
yrnpaiaeHus (I{KY) zamycTuts rmporpaMMubii komimieke «DeltaProfin (ITyck — IlporpaMmer —

NOKYMEHT NOAMNUCAH |
MEKTPOHHOWM A OONUCHIO HTb HEG@XG,I[IEM}’TO I{GH(bHI'}prH_[I[EG ITPOI'PaNMbIL
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5) Ha mepcoHalIbHOM KOMITBIOTEPE MOJESTH 3MeKTPOCTAaHIMH Nel 3aITyCTHTh ITPOrpaMM-
HeIH KoMItiieke «DeltaProfi» (ITyck — [Iporpanvmer — JIaGoparopHslit komimieke — DeltaProfi). 3a-
I'PY3HTh HeOOXOJHMYIO KOH(PHTypaIHio mporpaMmel KoMaHAoH «PadoTer — MOC — DnekTpocTaH-
i Nel — TCuT W». 3armrycTuTs IporpaMmy B padoTy KHOIKOH «I1ycK» HIIH KOMaHIOH ITTaBHOI'O
MEHIO « YIIpaBiieHHe — [ IyCK» WM ropsyen KiaBuimneH F3S.

6) Ha mepcoHalmbHOM KOMITBIOTEPE MOJEIH 3NeKTPOCTaHIHH No2 3aIlyCTHTEH ITPOrpaMM-
HeIH KoMItiieke «DeltaProfi» (ITyck — [Iporpanvmer — JIaGoparopHslit komimieke — DeltaProfi). 3a-
I'PY3HTh HeOOXOJHMYIO KOH(PHTypaIHio mporpaMmel kKoMaHI0H «PadoTer — MOC — BDnekTpocTaH-
1 Ne2 — TCuT WU». 3armrycTHTs IporpamMmy B padoTy KHOIKOH «IIycK» MM KOMaHIOH ITTaBHOTO
MEHIO « YIIpaBiieHHe — [ IyCK» WM ropsyen KiaBuimneH F3S.

7) UccraepoBaTh paboTy 3MEKTPOSHEPTreTHYECKOH CETH B PeKHME OJHOCTOPOHHETO ITHTa-
HHS. J[715 3TOro, JHCTAaHIIHOHHO BKITFOUNTh BRIKITIOUaTenH Q6 u Q7 smekTpocTaHImH Nel (Tmemy-
KOM JIEBOH KHOITKH MBIIIH IT0 H300PaKEHHIO BBIKIIFOYATEIS HA MHEMOCXEME JIOKAJIBHOI'O KOM-
IIeKCa YIIPaBIeHHS IEeKTPOCTAHIMH). AHAIOTHYHEIM 00pa30M BKIIFOUHTH BEIKIIIOUATels Q6 Ha
sriekTpocTaHiy Ne2. Ha 1ieHTpami30BaHHOM KOMITIIEKCE JHUCIIETYEPCKOIO VIIPABIEHHS ITOLATh
KOMAaH/Ipl Ha BKIIFOUEHHE BEIKITIOUATEIIEH JIMHHUH 3JIEKTpoIiepeaull W1 cO CTOPOHBI 3JIEKTPOCTaH-
I Nel p Ne2. 3armicarh TeKVIIHE 3HAUYEHHUS PEXHMHBIX ITapaMeTPOB Ha SIEKTPOCTAHIMHIX H
KOV,

8) BKIIIOUHTE BBEIKIIIOYATENIH IMHHH AIeKTporiepeadd W2, rmojayell JHCTaHI[HOHHBIX KO-
MaH/]I C JIOKAJIbHBIX KOMIUIEKCOB VITpaBlIeHHS CTaHIMSIMH Nel m Ne2. 3ammcaTs HM3MEHHBIIIHECS
3HAUEHHS PEXKUMHBIX ITapaMeTPOB.

9) UccrepoBaTh paboTy 3NIEKTPOSHEPIEeTHYECKOH CETH B PeKHMe JBYXCTOPOHHETO ITHTa-
HUA. {1151 3Toro, nepepect TymOnep SAl paspenieHnsa padoTel YaCTOTHOIO ITpeoOpa3oBaTeils B
rosoxeHne «Briepea». MU3sMeHsq rmonoxeHne moreHipoMerpa RP1 Moy rmpeoOpasosareinns ya-
CTOTHI, 3aJaTh YCTaBKY IT0 4yacTtoTe S0I'Il, COOTBETCTBYIOII[YIO YAacTOTe BPAaIleHHs IIPHBOIHOIO
neuratensa 1500 o6/vuH. [logaTh AHCTAHIIMOHHYIO KOMAHY Ha BKIIIOUEHHE TeHepaTOPHOI'O BEI-
Ki1rouaresisd Q3. BKIrounTs TyMOnep rogaun muraHus « CeTh» MOAYIII BO30yKaeHHs. [ImaBHO 110-
BRIIIIASI CHTHAJ 3aaHIs IMTOTeHIHoOMeTpoM RP1, yCTaHOBHUTE HOMHMHAIBLHBIH TOK BO3OVKIESHHS I'e-
HepaTtopa 0,8A. YBelmmMuMBasa CHTHAN 3aJaHH s MOIITHOCTH ITPHBOJHOTO JABHUTraTElld IIOTEHIHOMET-
poM RP1 repeBecTH reHepaToOp B PEKHM BBIJAaUH aKTHBHOH MOIITHOCTH 50 BT. 3armcars TEKVIIHE

SHAYUCHHA PCHKHMHBIX ITAPAMETPOB.

10) Ha IIKJTY nmomats JHCTAaHIHOHHBIE KOMAHIbI HAa OTKIIFOYEHHE OJTHOH H3 JIMHHIH 3JIeK-

AOKYMEHT TIOANCAR q peKHMHEBIX ITapaMeTpoB. Bammvanue! IIpH 110-
SMEKTPOHHOW NOANMUCHIO 1P paMeTPOB. | TIp
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TEPE YCTOMYMBOCTH CHHXPOHHOTI'O I'eHepaTOpa, BEI3BAHHOI'O OTKIIIOUEHHEM OJHOMH 13 JISI I, HeoO-
XOJHMO OTKIIFOYHTH I'€HEPATOP OT CeTH BRIKIFOYaTeneM Q3 (MM CTaHIHMOHHO, HA MHEMOCXEME JIO-
KaJIbHOTO KOMITIIEKCA YIIPABIIEHHS AJIEeKTPOCTAHIHH Neo2).

11) OTKIIOYHTE TeHepaTop AIEeKTPOCTAHIIHH Ne2 OT CETH JHCTaHI[HOHHOH KOMaHJOH OT-
KIroueHH S BeIKTrouaresd Q3. IlepeBectn nmoreHipoMeTrp RP1 Moy Bo30OyKIeHHS B KpaHHee
neBoe nojiokeHue. Ilepepectu nmoreHImoMeTp RP1 moayia «lIpeobpasoBaTens 4acTOTEIY B KpaH-
HEE JIEBOE ITONOKEHHE. OTKIIFOUNTE IEPEKTIOYATENIL « CeTh» HCTOUYHNKA BO3OYKIEHIS CHHXPOH-
HOro reHeparopa. llepexmouarens SAl pasperneHns paboTel YaCTOTHOI'O IpeoOpa3oBaTENs IIe-

PEBCCTH B CPEAHCC ITOJIOMKCHIIC.

12) Ha IIKJTY mogaTh KOMaHJBI Tele OTKIFOYEHHS BCeX BBIKIIFOYATENIEH B AIeKTPOSHEP-
FeTHYECKOH cHCTeME. OTKIIOYHTE aBTOMAThI HCTOYHHKOB ITHTAHHS MOJIETIEH ANEKTPOCTAHIIH Ne |
H Ne2.

13) OcTaHOBHTE pabOTY IIporpaMM YIIPaBIeHHT Ha 3JeKTpocTaHIIIX Nel H Ne2 KHOIIKOH
«CTOIT», KOMaHJOH I''TABHOI'O MEHIO « YIIpaBleHHe — CTOIT» HIIHM ropsueH KiIapHieH F6. AHamo-
T'HYHBEIM 00pa3oM, OCTAHOBHTE padoTy IporpaMMel yirpasieHHsa Ha LIK /Y. Bunmanne! [1pu ocra-

HOBC pﬂﬁDTLI ITPOI'PpaMM Ha JIOKAJIbHBIX KOMIIJICKCAX YIIPABIICHHA SJICKTPOCTaHITIAMIL, ITPOI'PAMM-

Hoe oOecrieyeHHe Ha [{KJ[Y BeI1aeT cooOmIeHHe, O TOM, YTO OJHH M3 KITHEHTOB HH(PpOPMAI[HOHHOH
CETH OBLII OTKIIFOUEH. DTO HE SABISETCS OIIIHOKOM.

14) IIpoaHamm3upoBaTh MOIYYEHHBIE JAHHBIE, CAEIAaTh BEIBOJABI O BIIHSHHH ITapaMETPOB
3JIEKTPOSHEPTreTHYECKOHN CETH Ha PeKHM padoThl MOTPeOHTENEH H CTATHUYECKYIO YCTOHYHBOCTH
CHHXPOHHBIX TeHepaTopoB. O(OpMHTE OTYET IT0 TabopaTopHOH padoTe. B oTueTe OTpasHTh, Ka-

KHE ITPCHMYIIECTBA JACT HCIIOIIb30BAHHE CHCTCMbBI TEHEIIBMEPEHI]IT: TCJIE CHIHAJIM3AIIH H TCIIC-

YIIPaBIECHH.

Codeporcanue omuema:

OT4YeT JOIKEH COLEPKATh:

1. Haseanue paboTHI;

2. llemp paboTHI,

3. KpaTkue TeOpeTHYECKHE CBEICHH S,

4. OrmicaHHe HCIIONIB3YEMOI0 O0OPYAOBAHIS H MaTePHAIIOB,
5. Ilopsamox BEITOJIHEHH S PaOOTHI,

6. BeruncieHnsa u o6padoTKa pe3ylbTaToR,

AOKYMEHT MOANMUCAH
SNEKTPOHHOWM MOAMUCHIO
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Konmponomsie éonpocel:

1. Uro HaspiBacTcsa cucTeMOoH JIY 1 TY, OCHOBHBIE ITOHSTHSI.

2. YcioeHbIe 0003HaUeHHI oO0beMa Y H'TY Ha OHOIMHEHHBIX CXEMaX.
3. CTpYKTYpHBIE CXeMBI cHcTeM Y u TV,

4. DYHKIMH CHCTEM TelleMeXaHHKH: TeneyipaBieHHe (1Y), TeneperymipoBanue (TP),
TenecurHamm3alsg (TC), Tenensmeperne (TH).

5. OcHoBHEIE cucTeMBl TM npuMeHseMsble B ceTsax 0,4-10 kB.

0. OrnpenenneHe TeJIeU3MEPEHH S, OCHOBHBIE TeJIEH3MepPseMbIe BEJIMUHHEL B
SHEPIETHKE.

7. DyHKIMOHanbHasg cxema T .

8. JIBe IpYyIMIBl CHTHAJIOB JUIS CHCTEM TElleCHTHAJII3Al[HH.

9. IlorpelrHOCTH TpakTa IIpH Iepeaade TelleH3MePEHHMI.

10. CYIITHOCTP TEJIEH3MEPEHHII.

11. YCTpOHCTBO 4YaCTOTOMEPA.

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022

19



Jabopamopraa paboma Ne2. AemomamusupoeaHHaa cucmema KOHMpoaa u yuemad

NIEKMPOIHEPZHH 6 HEHMPA/ITH306AHHBIX KOMIVIEKCAX ﬂHCHEHIIIEPCKﬂEﬂ ynpasjileHUA

Ilens padomsr: NU3ydnTh IIPHHIMIILL PeallH3alHH CHCTEMBI yUeTa 3JIeKTPOSHEPTHH.

OcHO6bl meopuu:

COBpeMEHHBIE CHCTEMBI VIIPABJIEHHS XapaKTEPH3YIOTCS TEPPHTOPHAIBHON H () YHKI[HO-
HaJIbHOM PacIpeleIeHHOCThIO YCTPOHCTB cO0Opa JaHHBEIX H VIIpaBIeHHI. KOHTPOIIh X0/1a TEXHO-
JIOTHYECKOTIO IPOoIlecca H YIIPaBJIeHHE HH30BOH aBTOMATHKOH OCYIIECTBIIIETCS OIIEPAaTOPOM C aB-
TOMaTH3HPOBAaHHOIO pabodero mecra omeparopa (APM) mim omepaTopcKoH CTaHIHH, COCTOS-
II[ei, KaK IPaBHIIIO, H3 IIBETHOTO I'PpapHUeCKOro JHCIUIES ¢ KIIaBHATYPOH, YCTaHOBJIEHHBIX B OIle-
paTopckoM IoMeleHHH. [Ipin HeoOXoaHMOCTH ycTaHOBKH APM-oreparopa B 1[eXy HCIIOIb3Y-
FOTCSI IIPOMBIIIUIEHHBIE paboyHe CTaHIMH CO BCTPOEHH O KIIaBHATYPOH HIIM BBEIITOJIHEHHOM B ITBIIIE
- BIIArO3aIMIIEHHOM HCIIOJIHEH .

[IpeacrapneHie JaHHBIX B peaIbHOM MacITade BpeMeHH 0 XOJI€ TEXHOIOIHYECKOro Ipo-
I[ecca, BH3YyallH3allHs IIPollecca B BHAe MHEMOCXEM, COCTaBIIEHHE OTYETOB H I'Ppa(pHIKOB, CHTHAJIH-
3al[Hs OTKIIOHEHHH ITapaMeTPOB H APYrHe HeOOXOAHMBIE (DYHKITHH OCYIIECTBIISIOTCS C TTIOMOIIBEO
crieraabHoro mporpaMmuoro otecrneueHHsa SCADA-cuctemM. SCADA-cHcTeMa (Supervisory
Control And Date Acquisition — cucTeMa cO0pa JaHHBIX H OIEPATHBHOI'O JUCIIETUEPCKOIO YIIPaB-
TIeHHs) pa3pabaThiBanach, KaKk YHHBePCaIbHOE MHOIO(DYHKIITHOHAIIEHOE IIPOrpaMMHOe o0ecIieye-
HHE CHCTEM BEPXHETO YPOBHS, ITO3BOJISIOIIEE OIIEPaTHBHOMY IlepcOHAITy HanOolee 3(p(QeKTHBHO
VIIPABIISATh TEeXHOIOTHYECKHM ITpolleccoM. [0 Mepe pasBHTIHS IPOrPaMMHEIX H alllapaTHBIX
cpeacTB HaOmoaaeTcsa mpuMeHeHe SCADA-CHCTEM Ha HIDKHEM, KOHTPOJUIEPHOM, VPOBHE.

OcHopBHBIe (pyHKIIHH SCADA- cucTeM:

1) cOop JaHHBIX O ITapaMeTpax IMpoIecca, IMOCTYITAIOIIHX 0T KOHTPOJIIEPOB HIIH HEITOCPE-
CTBEHHO OT JATYHMKOB H HCIIOJHHUTEIBHBEIX YCTPOHCTB, HAIIPUMED, 3HAUEHHS TEMIIEPATYPHI, JIaB-
JIEHHS U IPYTHX ITapaMeTPOoB, IMOJI0KEHHE KilallaHa HiIH Balla HCIIOJIHUTEIbHOI O MEXaHH3Ma,

2) o6paboTka 1 XpaHeHHe (apXHBHPOBaHIE) ITOTyYeHHOH HH(popMalpH. [1og o6paboTkoit
HH()OPMaIHH ITOHHMAETCS BRIITOITHEHHE (DYHKIIHI (QHIIBTPALFH, HOpMaJIH3al[HH, MacIITaOHpOBRa-
HHSL, THHEAPH3AI[HH IS IIPHBEAEHHS JaHHBIX K HY’KHOMY (popMary,

3) rpaduyeckoe mpeicTaBlIeHHE B IIH(POBOH, CHMBOJILHOH HIH HHOH (popMe HH(POPMAIHH

O XOJ€ TEXHOIOIHYCCKOI'O ITPOLIECCA, HAIIPHMED, ITPEACTAaBIICHHC 3HaYEeHHH IICPEMCEHHBIX B BHJC

NOKYMEHT MOANWUCAH TDAMM. AHIMATILST
SNEKTPOHHOW MOoANMUChIO L PaMM, AL,
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4) cHTrHaIM3alis H3MeHeHHH XO0Ja TEeXHOIOTHYECKOro IIpolecca, 0COOEHHO B ITpejlaBa-
PHITHBIX H aBAPHIHBIX CHTYAISX B BHAE CHCTEMBI allapMOB. [IpH 3TOM MOXKET OCVYIIECTBIIATHCS
PETHCTPALIHA ACHCTBHH 0OCTYKHBAOIIETO IIEPCOHAIA B aBAPHITHBIX CHTYaIlH X,

5) popMHpPOBaHHE CBOJOK, KYPHAIOB H APYTHX OTYETHBIX JJOKYMEHTOB O XOJE TeXHOJIO-
THYECKOI0 ITPoIlecca Ha OCHOBE HH(OPMAIHH, cOOpaHHOH B apXHBaX,

6) (opMHpoBaHHE KOMaHJ, OIlepaTopa IO H3MEHEHHIO ITapaMeTPOB HACTPOMKH H peKHMa
PabOTHl KOHTPOIUIEPOB, HCITOJIHHTEJIbHEIX YCTPOHCTB (ITyCK-OCTaHOB, OTKPEITHE-3aKPBITHE ),

7) aBTOMaTHYECKOE YIIPaBIIEHHE XOJOM TEXHOJIOIHYECKOI'O ITPOI[eCCa B COOTBETCTBHH C
nMerouvicsa B SCAD A-cuctemax anroputMamu yipaBiaeHus ([1HM— ITH JI—-perymipoBaHnie, I10-
3HI[HOHHOE, HEYeTKOe PerylIHpoBaHHe). JlaHHbIe (PYHKIIHH peKOMeHAYeT ¢S HCITOIIb30BaTh IS pe-
IIIEHH A 3a7[a4 HEBBICOKOTO OBICTPOJAEHCTBHAL

Taxim o6pazoM, SCAD A-CHCTEMBI SBIISIFOTCS MOIIHBIM HHCTPYMEHTOM IS pa3padOoTKH
[1O BepxHero yporHs ACY TII. 1lpu stom oT paspadoTunka He Tpedyercsa OONBIINX 3HAHMI B
00IaCTH IMPOrpaMMHPOBAHH S Ha S3BIKAX BRICOKOI'O YPOBHAL

SCADA-cucteMa InTouch ("Wonderware", CIILA)

[Tporpanmmoe obecrieuenne InTouch sBngeTcss 00beKTHO-OpHEHTHPOBAHHBIM YeJIOBEKO-
MarnHHHEIM HHTepdeiicom (HMI — Human Machine Interface) ams mporieccoB cOopa JaHHBIX H
VIIPaBIIEHH, KOTOPOE IT03BOIISIET KOHTPOIMPOBATh U VIIPABISATE OOBEKTAMH M CHCTEMaMH, HC-
ITONB3YA I'paHYeCKHe OOBEKTHI.

OcHoprHble (pyHKIIHH HMI: oToGpakeHHe mmapamMeTpoB oObeKTa YIIpaBIIeHHS, 0TOOpaKe-
HHE TEKYIIHX H HCTOPHUYECKHX TPEHIOB, OTOOpaKeHHe M PErHcTpals aBapHilHbIX CHIHAJIOB.
Cpencrea 00bEKTHO-OPHEHTHPOBAHHOIO ITPOEKTHPOBAHN A IIO3BONISIOT CO34aBaTh JHHAMHYECKHE
1300paKeHIs, TIOAACPKHBAIOT UX BpallleHHe, QyOIIHpPOBaHHE, KOIIMPOBAHHE, BCTARKY, CTHPAHIE
H JIp. orepaiii. AHHMAIHOHHBIE CBA3H IOIAEPKHUBAIOT PaboTy ¢ AUCKPETHHIMH, aHAJIOTOBBIMH
H CTPOKOBBIMH IIEPEMEHHBIMH, TOPH30HTAIBHBIMH H BEPTHKAIBHBIMH JIBHKKAMH H KHOIIKaMH, a
TAKKE CBS3aHEI C pasMepPOM H I[BETOM TEKCTa, €0 MECTOIIONIOKEHHEM, BPaIlleHHEM H MePIIaHHEM.
InTouch coxpepxur OHOTHOTEKY MacTep-00bekTOB (Wizard), BKIIIOUAIONIYIO ITpeJBapPHTEIILHO
CKOH(HTYpHpPOBaHHBIE BCIIOMOTaTellbHBIE CpeJCTBa — IIepPeKIIIoYaTelH, ITOJI3YHKOBBIE PETryILI-
TOPBI, CUETUHKH. BO3MOKHO CO3JaHIE COOCTBEHHBIX MAacTeP-00BEKTOB IIPHMEHHUTEIIBHO K KOH-
KPETHOH CHCTEME.

[Tpmmoxenne Productivity Pack, sBisrorneecs gonmomHenneM k InTouch, cogepxHuT OHO-

nHOoTeKy Oonee yeM Ha 2000 MacTep-00beKTOB, YHHBEPCAJIbHBIE cpeJicTBa IMpocMoTpa Ha 200 daii-
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- DDE-o6meH (Dynamic Date Exchange — pumamirdeckuit oOMeH JaHHBIMH). BOJIBIIINH-
CTBO CEPBEPOB BBOJIa-BEIBOJA (HAIIPHMEP, KOHTPOIUIEPHI ) IToaaepkuBaroT DDE-oOMeH a1 repe-
nauyn JaHHBIX B InTouch-mipuinoxkenne, u3BecTHOe NMpHIokeHHe Excel Taxke ucnoms3yer DDE-
MexaHH3M. HMcrons3ya NetDDE, nocraBngemsiit ¢ InTouch, monp3oBaTens momydaeT BO3MOXK-
HOCTh CBSI3H 10 DDE mexay 3amadamMi Ha pasHBIX KOMIIBIOTEpax Yepes ceTh. lloaaepxuBaercs
cBa13b Mexkay Windows, VNS u UNIX ¢ momorpro mpotokonoB NetBIOS, TCP/IP u DecNET, a
TAKXKE Yepes IMOoCIeJOBAT b HBIH KaHal,

- OLE-texnomorus (Object Linking and Embedding — BkIroueHHe 1 BcTpaHBaHHE 00BeK-
TOoB). Mcrmone3yeTcs s B3aHMOAEHCTBHS C AP. TTOIb30BATEIhCKHMH ITPHIIOKeHH IMH,

- OPC - mporpammel (OLE for Process Control — OLE s yrpaBiIeHHS ITPOIECCaMH).

InTouch 7.11, mognepxxnBaemasgs OC Windows NT, sBisieTcsI OJHHM H3 KOMIIOHEHTOB HH-
TETrPHPOBAHHOIO ITAKeTa ITPOrPaMMHOT0 00ecTieYeHH S A1 ITOJTHOH aBTOMATH3aIHH IIPOH3BOJICT Ba
Factory Suite 2000.

KomroneHtsl Factory Suite HCITONIB3yIOTCS Ha TPeX YPOBHSX aBTOMAaTH3ALHH:

- Ha KOHTPOIJIEPHOM YPOBHE (yIIpaBleHHe IporeccoM ¢ romorsio 11JIK, YCO, pabounx
CTAHIHH);

- Ha ypoBHe SCADA-cHcTeM (CYIIepBH30OPHOE YIIpPaBIEHHE TeXHOIOTHYECKHM ITPOIIEC-
COM);

- Ha ypoBHE MES-cHcTEM (OIepaTHBHO- IHCIIETYEPCKOE YITPABIEHHE ITIPOL[ECCOM).

Factory Suite rmoctpoeH Ha OTKpHITHIX TexHonormax COM, DCOM, OPC, ActiveX H co-
HEePKHUT OOJIBIIIOE YHCIIO CEPBEPOB BBOAA-BBIBOJA, 00ECIIEUHBAIOINMX CBI3b ¢ O00pYIOBAaHHEM,
IIpHOOPaMH H YCTPOHCTBAMH CBSI3H. B HH(OpMaIHI HaKalIHBaeTCcs B PeJIIIHOHHOM Oa3e JaH-
HBEIX pearmbHOro BpeMeHH Industrial SQL Server. 3a cueT mcmonbs30BaHHA IMpoTokona SulteLink
o0ecreyHBaeTcsI BEICOKOE OBICTpojielicTBHE (3armch okojo 40000 mapamMeTpoB B CEKYHIY C 4Ya-
CTOTOH 3aImHCcH IO 1MC), KOMITAaKTHOCTDh XpaHEeHHS JaHHBIX (2-X MecsauHBIH apxuB H3 4000 mapa-
METPOB 3aHHMaeT OKolIo 2 MOaiir muckoBoro npocrpaHceTBa). IndustnialSQL Server nemompsyer
BO3MOKHOCTH Microsoft SQL Server, B TOM YHcIe €r0 BO3MOKHOCTH (PHIIbTpaIHH, 00beJHHEHHS
1 00paboTKH JaHHBIX I YI0OCTBa HX 3aIrpoca M BEIOOPKH. IndustrialSQL Server MoeT aBTO-
MaTHYeCKH OOHOBJISTh CTaTHCTHYECKHE JaHHBIE B BHJIE CBOMHBIX TAOIIHI] C 3aJaHHOH ITPOH3BOIH -
TeJIbHOCTBIO, (PHKCHPYS CpPeJlHHe, a TaKKe MaKCHMAallbHble H MHHHMAaJIbHbIE 3HAYEHHS ITapaMeT-
poB. Jlaxubie H3 SQL cepBepa B BHIE OTYETOB MOI'YT NepedaBaThcs ImyreM Web-gaiina B Internet
H Jlaliee YIaJIeHHBIM IT0JIb30BaTelsIM, a TakKe Yyepe3 GSM-MoieM 3allpalliBaThCA H IIepeJaBaThCs
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[TomrmMo 00BEKTHO-OPHEHTHPOBAHHOM I'papHKH, aHHMAI[HOHHBIX CBS3eH M OHOITHOTEKH
MacTep—00BeKTOB, InTouch gaeT nmoap30BaTesIM BOZMOKHOCTE YAAIEHHOIO JOCTYITa K HCTOYHH-
KaM JaHHBIX BBOJa-BeIBOIA (HarmpumMep, Microsoft Excel) 0e3 HeoOxoaumocTH co3gaHmusg Tara (Tar
— 3TO 3alMch Oa3bl JaHHBIX, cOAepKamas HH(OPMAI[HIO O ITapaMeTpe Ipolecca) B IIOKAIbHOMH
0aze JaHHBIX TAroB. [[pyruMH QyHKIsSMH InTouch sBisroTCS 0JHOBpeMeHHas MOIePKKa MHO-
T'OYHCIIEHHBIX HCTOYHHKOB ajJapMoOB (ojJiepkka oT 1 10 999 mpHOPHTETOB alapMOB). AlapMbI
MOTYT OBITh BEIBEJIEHBI Ha SKpaH, 3alllcaHbl Ha JUCK H BEIBEJEHBI Ha Ite4aTh. Taxxke InTouch
ITO3BOIISIET CO3MaBaTh HCTOPHUECKHE TPEHIBI H TPEHIBI PEATIbHOI'O BPEMEHH € BO3MOKHOCTBIO OJI-
HOBPEMEHHOI'0 OTOOPaKeHHS O 8-MH ITlepeMeHHBIX (TPeH] pealIbHOTO BPEMEHH ITOAAePKHBACT
paloTy C YeThIPbMS IlepeMeHHBIMH). [IpH 3ToM KaKaas IlepeMeHHas YHTaeTCs H3 COOCTBEHHOTO
(paiina. Bo3MorkeH 3KcItopT JaHHBIX B Excel, (aitn gaHHEIX HiH B KaHail DDE. Kpome Toro, moJs-
30BaTejIb MOKET TeHepHPOBaTh OTYETHI HapsaMyro 3 mpoekTa InTouch myrem mpsmsmoro gopma-
THPOBAHIS 3KpaHa, BEIBOAHUTE Ha I€YaTh HJIM PACChLIaTh 10 3IIEKTPOHHOMH ITOYTE.

Brarogaps Hamrurro pyHkimH SPC (Statistical Process Control — CraructHueckoe YIIpan-
nenne IIponeccom) InTouch mpemocTaBiasgeT BOZMOKHOCTh CTATHCTHYECKOIO YIIPABIIEHHS ITPO-
I[eCCOM Ha YPOBHe oreparopa. Taxxke (pYHKI[HH ITaKeTa ITOJIePKHBAIOT JTOTHYECKHE H MaTeMaTH-
YeCKHe BhIpakKeHH . [lomb30BaTeNh MOKET BEIBOAHUTE Ha SKPaH AeHCTBUTEILHEIE UICIIa C OJHHM
3HAKOM ITOCJIE 3aIlITOM (IIPH BEIYHCIEHHSX HCIIONIB3YETCS IJIaBaroIas apH(pMeTHKA C JBOMHOH
TOYHOCTEIO). KpoMe TOro, Molb30BaTEh MOXKET OIHCHIBAaTH CBOH COOCTBEHHBIE (DYHKIIHH C JIO-
OaBIIEHHEM HX B MEHIO.

CucreMa maponei InTouch ripegocraBiiseT BeTpoeHHYIO cHeTeMy JocTyia Ha 10000 ypoB-
HEH, TapaHTHPYIOIIYIO HAJAEKHYIO 3aI[HTY CHCTEMEI.

[TpoekTrl ¢ mcnompi3oBaHueM InTouch IMIHPOKO HCIIOIB3YIOTCS B Pa3IHYHBIX OTPACILIX
ITPOMBIIIIEHHOCTH.

[Taker InControl — 5To cHcTeMa mporpaMMHPOBAaHHS H YITPABIIEHHS C OTKPEITOH apXHTeK-
TYPOH pealbHOI'0 BpeMeHH, IT03BOIISIOIIAs cO3/1aBaTh apXUTeKTypy SoftPLC ¢ 3aMeHOH Tpa HIH-
oHHoro IIJIK Ha PC, moaxmoyeHHBIH K YCTPOHCTBAM BBOJIA-BBIBOJA Yepe3 JIOKAJIbHBIE CETH
Profibus, Modbus u ap. InControl mognep:xmBaet S3BEIKH peneiiHoii moruky (LD), mocnegoBaTems-
HBIX (PYHKIMOHAIBHBEIX cxXeM (SFC) m cTpykrypHpoBaHHOro Tekcra (ST) mo craHmapry IEC
61131-3. [TognepxkuBaerca TexHonorusa ActiveX (IIHM-, IIW]]-peryinsropsl, He4eTKas JIOTHKAa H
1p.). Takke JomyckaeTcs ITpOrpaMMHPOBAaHHE C HCITOIb30BAaHHEM TPAJHIHOHHEIX S3BIKOB ITPO-
IPaMMHPOBAaHH . BCTPOEHHBIH MEHEIKEP MPOEKTOBR ITO3BOJISIET OPraHH30BATh IPIIIOKEHHS 110
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Ha VIIpaBIeHHe pa3HBIM 3ajadyaM. InControl moaepkuBaeT pa3IMyHbIE ITPOMBIIIICHHBIE HHTE]-
¢ericel 1 ceTH — Profibus, DeviceNet, Interbus, DDE, SDS, Internet u ap. [logo6HO ApyrHM KOM-
nmoHeHTaM FactorySuite InControl yepe3 HaOop MacTep-00beKTOB HHTErpHpYeTcs ¢ InTouch.

[Taket InTrack — cncTeMa yImpaBIeHHS ITPOH3BOACTBEHHBIMH ITPOLIECCAMH: OT 3aKYIIKH ChI-
Phs, MaTEPHAIOB H KOMIUIEKTYIOIIHX J0 BEIITYCKA I'OTOBOMH ITPOAYKIHMH. Pa3IHyHbIe CXeMBI ITPO-
H3BOJCTBEHHBIX IPOI[ECCOB CO3JAKOTCS B CIIEIHAIbHOM rpaHYecKOM PeJaKTOPe H BKIIIOUAIOT
MacTEpP—OOBEKTEI, CPeIH KOTOPHIX €CTh IIPOH3BOJCTBEHHBIE I[ETTOYKI, MaTepHaIbHbBIE PECYPCHL,
IIPOAYKTHI M ITP. Taxkum 00pa3oM, B paMKax OJHOH IIPHKIAHOH ITPOrPaMMbl COBMEIAFOTCS () YHK-
1 SCADA-cuctemel H# MES-cuceremsl (Manufactuning Execution System — ITponsBojicTBeHHas
HCITOJIHUTeNNbHas cucTeMa). Mcronps3oBanrne DDE-o6meHa 1 OLE-TeXHOIOIHH MTO3BOIISIOT Opra-
HH30BaTh CBSA3b C VCTPOMCTBAMH BBOJA-BHIBOJIA, a4 TAKXKe C CHCTEMaMH BepXHero ypoBHS MRP
(Management and material Resource Planning- cucreMa IUIaHHPOBaHUSA PECYPOB IIPEITIPHSTHSA).
InTrack BximrodyaeT B cedd, mogooHo InTouch, Taru, Tekymnmgie H HCTOPHYECKHE TPEHIBI, alapMbI,
ClleHapHbIe (DYHKI[HH H MacTeP-O0BEKTHI. 3a cYeT BCTPOEHHBIX (PYHKI[HI OTKPBIBAETCS BO3MO K-
HOCTh aBTOMAaTH3AI[HH 33Ja4 yyeTa, IJIAHHPOBAHNI H JHCIIETUYE PH3AIIMH IIPOH3BOCTRA.

InBatch — ruGkasg cucteMa yIIpaBIIeHHS IIPOI[eCCaMH JO3HPOBAHHS H CMEIIIEHHS B METall-
JTYPrU4YeCKOi, XMMHYECKOH, IHINEBOH H AP. OTPACIIIX ITPOMBIIITIEHHOCTH. UMeeTCs BO3MOKHOCTE
MOJIEIIMPOBATE IIPOIIECCHI, CO3IaBaTh PELENTH H HMHTHPOBATh HX HCIIOJTHEHHE, a TaKXKe YIIpaB-
JISITh peallbHBIM ITpolieccoM. InBatch TecHo mHTerpHpoBan ¢ InTouch, 4To MO3BONSET OoNlepaTOPy
BECTH MOHHTOPHHI IEPHOAHYECKHX ITPOI[ECCOB JO3HPOBAHMI H cMemleHHs. Kpome Toro, InBatch
HMeeT HaOop (pyHKIHi i1t mHTerpan ¢ ERP-cuctemanm (Enterprise Resource Planning — cu-
cTeMa IUIaHHPOBAHH S IIPOH3BOCTBA), B TOM YHCIE OCYIIECTBISTh IUIAHHPOBAHHE CPOKOB, MaTe-
PHAJIOB M IIPOM3BOCTRBEHHEIX PE3YIILTATOB IIPOM3BOICTBEHHEBIX ITPOIIECCOB.

FactorySuite Web Server ¢ momomipro yrumuTel Application Publisher BeImomHseT QyHK-
I[HH ITpeo0pa30oBaHHA co3aHHbIX INnT ouch nmpriokxeHi B BH, JOCTYITHBIH IS IIPOCMOTpPa C JIFO-
00ro yAaJIEeHHOI'O Y3714, H YVITPaBJIEHH S IIPOH3BOICTBEHHEIM ITPOIIECCOM B PEKHME PeallbHOI'O Bpe-
MeHH yepes Internet u Intranet.

B smBape 2003 r. moseminack HoBasd BepcHA InTouch 8.0 makera FactorySuite A2 Ha miart-
dpopme ArchestrA xommraHmm Invesys, oObegHHTIOIIEH Bce KOMITOHeHTHI FactorySuite A2. B
YHCIIe HOBBIX KOMITOHEHTOB — cepBep npwioxeHHi Industrial Application Server (IAS), mprme-
it Ha cMeHy IndustrialSQL Server. IAS Bxmodaer B[ Galaxy co cpefoil pazpaO0oTKH ITPHIIO-
keHui IDE (Integrated Development Environment) u cpemoit ucromHeHusd. IAS oGecrieunBaeT
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IAS B otmumie oT InTouch 7.11 omepupyeT He ¢ Taramu, a ¢ oObekTaMH ("aHAIOrOBOE YCTPOH-

CTBO",

IMCKPETHOE YCTPOHCTBO", "tmraTopma”, "mepeximroyarens” U 1Ip.). M cronp30BaHHe TUIaT-
dopmel Archestr A obecrieunBaet mHTerpamyro IAS, BJ] Industrial SQL Server u SCAD A-cHCTEMBI
InTouch 8.0, coxparnast BpemMs pa3paOOTKH IMPIJIOKEHHH JJI1 aBTOMAaTH3aI[HH BCErO IPOH3BO/I-
ctBa. ArchestrA, Takrm oGpaszomM, 3arnoHsgeT Hury Mexay ACY TII u ERP- cuctemMaMi BepXHETo
YPOBHSL.

SCADA-cucteMa Trace Mode ("AdAstra Research Group”, Poccus)

Trace Mode — 310 32-pazpsagHas SCADA-cHcTeMa, HMeroImas cepTH(HKaT ['occTaHmapra
P® u nmpokoe pacrpocrpaHeHue B Poccun u crpanax CHI'. Trace Mode sBisseTcs HHTerpHpO-
BaHHOH SCADA/HMI n SoftL.ogic cHcTeMoii, Korja pa3paboTKa ITPHIIOKEeHHI IS oIlepaT OPCKHX
CTAHIIHH H KOHTPOIIJIEPOB ITPOM3BOAHUTCS B paMKaxX OJHOI0 ITpoeKTa Ha 6a3e equHoro 110. 3a cuer
HCITOJIb30BAHHUS ITPHHITUIIOB aBTOIOCTPOEHHS IIPOeKTa COKpAIaroTCs BpeMs ero pa3paboTKH H
CTOHMOCTb.

Apxmurekrypa cHcTeMBl Trace Mode — 3T0 KIIHEHT-cepBepHas apXHUTeKTypa ¢ HCIIOIb30Ba-
HHeM 001meH MojienmH o0bekToB DCOM mra OC Windows NT/2000/XP. OcnoBy Trace Mode co-
CTABIISET MOIIHBIH cepBep H B]] pearibHOro BpeMeHH. CBS3b C KITHEHTCKHUMH MOJYIISIMH, ITIPHIIO-
KeHrsMH SCADA-cucteM, YCO u CYE]l ocyIliecTBISeTCS Yepe3 CTaHAapTHBhIE HMHTepdelch
DCOM, OPC,HTTP, DDE, T-COM, ActiveX, SQL/ODBC.

OcHOBHEBIE (DYHKIIMH cHcTeMEBI Trace Mode 5:

1) MoaympHas CTPYKTYpa ¢ 4HcIoM KaHainoB oT 128 go 64000x16.

2) BerpoenHas mojjiepkka POCCHHCKHX KOHTpPOIniepoB PemukoHT, JlomukoHT, 111711,
KPYH3, MOK, 5K2000 u gp.

3) [logaepxKa MeKIyHapOJIHOIO CTaHAapTa Ha CpeIcTBa IIPOr pAMMHPOBAHN S KOHT POJLIE-
poB IEC 61131-3.

4) buGnmuoreka JIpaitBepoB KOHTpoimiepoB (pHpM Rockwell Automation, Siemens, Schnei-
der Electric, Moeller, PEP, Fisher Rosemount u ap.

5) CpeactBa mporpammvupoBanusg PC-base xoHrpomnepor M1C2000, ROBO, Lagoon,
TREIu gp.

6) Berpoennas cucrema 6osee 150 amroputMoB ACYTII, B TOM 4HCIIE alTOPHTMEI (DHIIb-
Tpaiu, [11- u [1W J[-peryimpoBanis, HEUETKOE H ITO3HIIHOHHOE peryimposanue, IHHIHMM-1mmpeod-
Pa30BaHNE U JpP., a TaKKe aJallTHBHASA HaCTPOIKa PETYIISTOPOB.

7) OTKPBITOCTD IS BCTPAHBAHHS ITOIB30BaTElbCKHX allTOPHTMOB H (POpM O0TOOpaKeHH
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CVYTBb aBTOIIOCTPOEHH S, YCKOPSIOIIETO pa3paboTKy IMPOEKTa, 3aKIII0YAETCI B aBTOMaTHYE-
CKOM I'€HEpHpPOBAaHHH 0a3 KaHAJIOB OIEPaTOPCKIX CTAHIHMI H KOHTPOINIEPOB Ha OCHOBE HH(OP-
MAaI[HH O YHCIIE TOYEK BBOJA-BHIBOJA, HOMEHKIATYPe KOHTPOIUIEpoB H YCO, XapaKTepe CBS3H
mexay IIK u ITJIK.

brnarogaps aBrornocrpoeHHro, paspadorka ACY TII cBoaHTCS K CIEAVIOIEMY:

- B pabouem nosne PemakTopa 6a3bl KaHAJIOB pa3MeM[aloTCsI HKOHKH (0OBEeKTEI) KOHTPOI-
JIEPOB M OIEPATOPCKILX CTAHI[IIH.

- YKa3BIBAKOTCS YHCIIO CHTHAJIOB BBOJIA-BEIBOJA M HAIIMYHe HH()OPMAIHOHHOIO OOMeHa
MEKIY Y3IIaMH.

- 3arryckaeTcs aBTOIIOCTPOEHHE, KOTOPOe aBTOMaTHYeCKH (popMHpYeT Ga3bl KaHAIIOB ITPO-
eKTa.

PaspaboTka rpadideckoro uHTepdeiica OCyIIecTBISIETCA ¢ IIOMOINBIO PelakTopa mnpei-
CTABIIEHHS JaHHBIX (aHaIOrHmdyHoro PemgakTopy Oa3bl KaHAIOB), KOTOPEIH ITO3BOIISIET CO3/[aBaTh
MHEMOCXEMBI TEXHOJIOTHYECKHX OOBEKTOB H JHHAMHYECKHE OOBEKTHI (THCTOIPAaMMEL, TPEHIIHI,
OeryirHe JOPOKKH H ITP.). buOmHnoTeka 00beKTOB BKIIOYAET eMKOCTH, TeTIIO0OMEHHHKH, KHOITKH
u jp. Ilomp3oBaTtens MokeT Ha s3bike Visual Basic (VB) HammcaTrs coOCTBeHHBIE (POPMBI KaK
ActiveX u BcTpoHuTh HX B Trace Mode. Bo3sMoskHa oTiTajka IpoekTa u3 pefgakTopa Trace Mode B
PEXKIME PEAIIBHOI'O BPEMEHH.

[To nmporokomam TCP/IP, IPX/SPX, DCOM, DDE/NetDDE, OPC u ap. ocyInecTBISeTCS
CBSI3b ¢ o(pHCcHBIMH IpHiIokeHHsSMH Excel, Access, MS SQL Server, Oracle, SyBase, BaseStar,
R/3, nmporpavmami [IAPYC u I'AJIAKTHUKA Ha ypoBHe ACVII.

OcHory [10 gucrieTyepckoro ypoBHA yiipaBieHHS cocTaBIstoT MPB. MPB Trace Mode —
3TO CEPBEP PEATIBHOIO BPEMEHH, OCYIIECTBIISFOIIII IIPHEM JaHHBIX ¢ KOHTPOJUIEPOB, YIIPABIIEHHE
IIPOIIECCOM, BH3YaIH3allMI0 HH(popMmanuH, pacdeT TOIl, BeaeHHe apXHBOB (C JHCKPETHOCTBIO
0,001 c).

Trace Mode comepHT cpeacTBa g pa3zpaboTkn APM pyKOBOJHTENS ¢ TTIOMOIIIBIO MOJY-
el Supervisor, KOTOpbIe MPeJOCTaBISIOT PYKOBOJHTEIIIO BCKO HEOOXOIHMYEO HH(OPMAIHIO O ITa-
paMeTpax H COCTOSHHI TEXHOIOTHYECKOIO ITPOIECCa.

Trace Mode 1mo3BongeT co3maBaTh pe3epBHpOBaHHBIE MHOrOypoBHeBhIle ACY TII mac-
1Ta0a MpeAImpHATHSA Ha 0aze BeynHxX ceTeBbIX OC ¢ oOMeHOM 1o ImpoTokoiy NetBios, NetBEUI,
[PX/SPX, TCP/IP. CeTeBble KOMILJIEKCH JOITYCKAIOT CTPYKTYPHPOBAHHE C BEIJIEJIEHHEM CIeIYIO-

X ‘_’;"I)GEHE]?IZ KOHTPOJIICPOB, JHCIICTUYEPCKOI'O H aIMIHHCTPATHBHOI'O.
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OdopMIIeHHe OTUETOB O XOJIe TEXHOIOrHYECKOr O IMPOIiecCa OCYIMECTBIIETCS C ITOMOIIBEO
Cepeepa JOKYMEHTHPOBAHH A, CepBep IMIPHHNUMAET JaHHBIE OT VAAJIEHHBIX MOAYIIEH H 00padaThI-
BAeT MX B COOTBETCTBHH CO CI[eHAPHAMH. [ 0OTOBBIE OTUYETHI MOTI'YT OBIThH 3aIlHCAHBI B (DAHII, BEIBE-
JleHBI Ha IeYaTh, SKcrnopTHpoBaHbl B CYE ]I mmi npeactaBieHsl B Internet. /I oOmeHa HH)OP-
MalHel 1o ceTH Intemet ucromp3yercs Web-cepBep Trace Mode. T exXHOIOTHS TOHKOTO KIIHEHTa
ITO3BOJISIET OCYIECTRILITh BH3YAIH3ALHIO ITPOIecca, (POPMHPOBaTh TPeHIBI H aJlapMbl, (POPMHPO-
BaTh YIIPABJISIOIIIE BO3IeHCTBHA ¢ ITOMOIb0 Web-0poysepa.

Trace Mode nmoamepxkHBaeT TEXHOIIOTHH TeneymnpaiaeHnsd dyepe3 GSM u SMS. GSM-ak-
tHBaTOp 11 Windows NT 1mpeocTaBiIseT ITOIb30BATENISIM Ha COTOBEIE TeJIe(DOHBI OTYETHI TPEBOT,
IIO3BOJISIET TIepejaBaTh ¢ COTOBOIO Tejle(pOHA KOMAaHbI YIIPaBIeHH S, ITIOIy4aTh HH(MOPMALHIO 10
3aIlPOCY C COTOBOTO Tene(oHa.

SCADA-cuctema SIMATIC WinCC ("Siemens", I"'epmMaHIsI)

OcHoBy WInCC cocrapirsgeT 6a30Bas CHCTeEMA, ITOIe P KHBarOIasg OCHOBHEIE HHTEP(EHChI
SCADA-cucrem,- OPC, ActiveX, ODBC, SQL u 1p.

B cocrtaB 0a30BOH CHCTEMEL BXOAAT clexyroie KOMIIOHEHTEI: Control Center, Graphics
Designer, Alarm Logging, Tag Logging, User Archiv, Report Designer, Global Scripts, User Ad-
ministration.

Control Center BEIITOTTHAET CIeAYIOMINE (DYHKITHH:

1) OG30p JaHHBIX ITpoeKTa H ITI00aIbHBIX YCTaHOBOK CHCTEMBI,

2) 3amyck cpeibl pazpaObOTKH HIIH HCIIOITHEHHS, ()OpMHpOBaHHe OOIIei 0a3bl JaHHBIX I1e-
PEMEHHBIX H COOOIMIEHHI ¢ KOHTPOINIEPOB Sumatic; ocyIlecTBIIeHHe KOMMYHHKAL[HII ¢ KOHTPOII-
JIepaMHu,

3) KoH(Hrypaigizo MHOTOITOJIb30BaTeb CKOH KIITHEHT -CEPBEPHOH CeTEBOH CHCTEMBEL.

4) Graphics Designer HCIIOIb3yeTCs IS CO3aHNSI MHEMOCXEM H JHHAMHYECKHX IpadH-
YeCKHX 3JIEMEHTOB C HCITOIb30BAHHEM:

5) CraHmapTHBIX OOBEKTOB (TEKCTOB, JTHHHI, ITPIMOYIOJIBHHKOB, KPYTrOB, CTaTHYECKOH
rpa(pHKH H IIP.);

6) Ilomp30BaTens CKIX 00BeKTOB YITpaBIeHHS, ActiveX 00BeKTOB;

7) Pexamva On-line, mogaepxxu OLE Automation.

Alarm Logging nmprMeHsieTcs 41 cOopa H apxXHBaIHH cOOBITHI B cHcTeMe. [locTymarorme
cOOOIeHNI 0TOOpaKarOTCs, a TAKKE MOI'YT F€HEPHPOBATh 3BYKOBEIE CHTHAJIBI TPEBOTH. Coo0I1e-
HHS MOT'YT ITOATBEPAKIATHCS ONIEPaTOPOM (KBHTHPOBAThCS) B 3aBHCHMOCTH OT CTeIIeHH BaKHOCTH.

AOKYMEHT [OAIMCAH OBAHIA H3MEPSIEMBIX BEIINYHH. APXHBAI[US IIPO-
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apxXHBa 0TOOPaKaroTCsA B BHAE KPHBBIX HIIH TaOIHIl. BO3MOXKHO (pOpMHpPOBaHIE JaHHBIX JJIS CTa-
THCTHYECKOH OLIEHKH PabOThI CHCTEMEI, a TAKXKE HMIIOPT M 3KCIIOPT apXHBOB Ha BHEIIIHII HOCH-
TEIIb.

User Arcluv cirykHT JUIst XpaHeHHS IT0JIb30BaTelbCKHX JaHHBIX B (pOpMe 3aImceit co CBO-
OOHO-IIapaMeTPHPYEMOH CTPYKTYPOH, OITPEAeIIEMOH ITOJIb30BaTeneM. JlocTyl K OazaM JaHHBIX
ocyiecTBIgeTca Kak uepes ODBC u SQL, tak 1 yepe3 WinCC API.

Report Designer ciyKuT IS TeHepallHi OTYETOB B CBOOOIHO-IIPOrPpaMMHPYeMOM (pop-
MaTe, VIIPABILSIEMBIX COOBITHSMH HIIH IT0 BpEMEHH. | eHEPHPYIOTCS ITPOTOKOJIBI ITOCT VITAIOIIHX CO-
OOIIEHMH, H3MEPSEMBIX BEIHYHH H apXHBOB, ITPOTOKOILI IIOIbB30BATENLCKHX OTYETOB, paclie-
YATKH CITHCKOB IIePEMEHHEBIX H T.JI.

Global Scripts cayKHT 11 ITporpaMMHPOBaHHS JeHCTBHI, IIPOH3BOJIHMBIX ¢ 00beKTaMH,
a Tak’Ke IPOrpaMM, BEITIOHSIONIIXCSA B ()OHOBOM pexkiMe. DYHKIIHH, HaITHCaHHBIE ITOJIb30BaTe-
neM Ha si3eIKe AN SI-C, MOI'VT CUHTBIBATE H YCTAHABRIIMBATE 3HAUEHI S IIEPEMEHHBIX, BBI3EIBATh Ha
5KpaH HOBBIE H300paKeHH S, TeHEPHPOBATh coOoOIeHNsI 00 omobKax, reHepHPOBAaTh ITPOTOKOIIHI,
TTOJKITIOUATh JHHaMHYeckHe OnomnorexkHu (DLL) u mp.

User Administration CIyXHT IS YIIpaBIeHHS IIpaBaMH JOCTYIIa ITOJIb30BATeleil B CH-
CTEME.

Ko Bcem nepeuriciieHHBIM MOAYIIIM WInCC umMeeT API uaTepdeiic. CHcTeMa OIS KH-

BaeTcsa OC Windows NT SP6 wmm Windows 2000 SP2 (cucremuas nmHa PCI).

Ykazarnue no mexHuke dezonacHocmu.

YKazaHH I10 TeXHHKe 0e30ITaCHOCTH ITPH BBIITOJIHEHHH HﬂﬁﬂpﬂTﬂpI—[ﬁIK pﬂﬁDT ITPHBECHBI

B IPIIOKEHHE A.

VKazanusa no 6uinoiHeHUI0 1adopamopHou padomal:

1) Ha maGoparopHoii crolike «Mojens 3nekrpocTaHIH Nel» coOpaTh cXeMy J1aboparop-
HBIX HCIIBITAHHI, COOTBETCTBYIOIIYIO PEKHMY Nel .

2) Ha maGopaTopHoii cToiike «MoJenb 31IeKTpocTaHIMH Ne2y» coOpaTh cXeMy J1abopaTop-
HEIX HCITBITAHHI, COOTBETCTBVYIOIIVIO PEKHIMY No2 .

3) BKIIIOYHTE aBTOMATHI HCTOYHHKOB ITHTAHH S MOJIelIeH AeKTpocTaHIHI Nel m No2.

4) Ha mnepcoHalbHOM KOMIIBIOTEPE IIEHTPAJIH30BAHHOIO KOMIDIEKCAa MJHCIIETYEPCKOrO
yrnpaBiaeHus (I{KY) zamyctuts rmporpamMMubii komimieke «DeltaProfin (ITyck — IIporpaMmer —

NOKYMEHT NOAMNUCAH |
MEKTPOHHOWM A OONUCHIO HTb HEG@XG,I[IEM}’TO I{GH(bHI'}prH_[HIG ITPOI'PaNMbIL

Ceptudhmkat: 12000002A633E3D0113AD425FBS0002000002A6
Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa

CKYD». 3armrycturs nmporpamMmy B padoTy KHOII-

IpaBjieHHe — [1yCK» HIIHM ropsyeH KinaBuInen F)S.
28

Nencreutened: ¢ 20.08.2021 no 20.08.2022



5) Ha mepcoHalIbHOM KOMITBIOTEPE MOJESTH 3MeKTPOCTAaHIMH Nel 3aITyCTHTh ITPOrpaMM-
HeIH KoMItiieke «DeltaProfi» (ITyck — [Iporpanvmer — JIaGoparopHslit komimieke — DeltaProfi). 3a-
I'PY3HTh HeOOXOJHMYIO KOH(PHTypaIHio mporpaMmel KoMaHAoH «PadoTer — MOC — DnekTpocTaH-
11 Nel — ACKYD». 3armycTuTh IporpaMmy B paboTy KHOITKOH «I1ycK» HIH KOMaHIOH I'JITABHOI'O
MEHIO « YIIpaBiieHHe — [ IyCK» WM ropsyen KiaBuimneH F3S.

6) Ha nepcoHalmbHOM KOMITBIOTEPE MOJETH 3IeKTPOCTAHIHMH No2 3aITyCTHTh ITPOrPaMM-
HeIH KoMItiieke «DeltaProfi» (ITyck — [Iporpanvmer — JIaGoparopHslit komimieke — DeltaProfi). 3a-
I'PY3HTh HeOOXOJHMYIO KOH(PHTypaIHio mporpaMmel KoMaHAoH «PadoTer — MOC — DnekTpocTaH-
11 Ne2 — ACKYD». 3armycTHurs nporpamMmy B padoTy KHOITKOH «I1ycK» HWIH KOMaHIOH I'JITABHOI'O
MEHIO « YIIpaBiieHHe — [ IyCK» WM ropsyen KiaBuimneH F3S.

7) UccraepoBaTh paboTy 3MEKTPOSHEPTreTHYECKOH CETH B PeKHME OJHOCTOPOHHETO ITHTa-
HHS. J[1 3TOro, JHCTAaHIIHOHHO BKITFOUNTh BRIKTIOUaTenH Q6 u Q7 smekTpocTaHImH Nel (Tmemy-
KOM JIEBOH KHOITKH MBIIIH IT0 H300PaKEHHIO BBIKIIFOYATEIS HA MHEMOCXEME JIOKAJIBHOI'O KOM-
IIeKCa YIIPaBIeHHS IEeKTPOCTAHIMH). AHAIOTHYHEIM 00pa30M BKIIFOUHTH BEIKIIIOUATels Q6 Ha
siiekTpocTaHii Ne2. Ha 1ieHTpann3oBaHHOM KOMITIIEKCE JHUCIIETYEPCKOIO VIIPABIEHHS ITOJATh
KOMAaH/IbI HA BKIIIOUEHHE BBRIKIIFOYATEIEH JIMHHH eKTponepeaady W1 H W2 co CTOPOHEI 3JIEKTPO-
craHI[MU Nel 1 Ne2. Yepes 10 MHHYT 3aIticaTh TEKVIINHE IMOKa3aHHS IIPHOOPOB yUETa 3IEKTPO-
SHEPIHH Ha 3IeKTpocTaHIsax u LK /Y.

8) BKrounTh B pabOoTy SHEProOIoK 3MeKTpocTaHIHK Ne2. J[11 3TOro, IIepeBECTH TYMOIIED
SA1 paspemmeHus paboTEl YaCTOTHOIO ITpeodpas3oBaTeid B ITON0KeHHe «Briepen». M3MeHsq 11o0-
noxkeHHe nmoreHpomMerpa RP1 Moayis mpeobpasoBaTennsa 4acTOTHL, 3aaTh YCTABKY ITO YaCTOTE
50T°11, COOTBETCTBYIOIIYIO YacTOTE BpalleHHI MpHBogHOro ABHrartensd 1500 oo/muH. IlogaTe -
CTAHIMOHHYIO KOMAHAy Ha BKIFOYEHHE T'EHEPATOPHOI'O BBIKITROYATENS Q3. BKIFOUHUTE TYMOIIED
Imojiayu rmiTaHus «CeThb» MOAYII BO3OYAIEeHHS. 1[ITaBHO ITOBBIINIAS CHTHAT 3aJaHNS MTOTEHIHO-
MeTpoM RP1, yCTaHOBHTE HOMHHAJIBHEIN TOK BO30OVKAeHHS reHeparopa 0,8 A. YBelIHUHBas CHI -
HaJl 3aJjaHHI MOII[HOCTH IIPHBOJHOIO JABHIATENs MOTeHIIHoMeTpoM RP1 mepeBecTH reHepaTop B
PEKHM BBIJJaYH aKTHBHOH MOIITHOCTH 50 BT. Yepes 10 MHHYT 3amucaTh TEKVIIHE ITOKA3aAHHS IIPH-
OOPOB yUeTa NMEKTPOSHEPTHH, OIIPEAEIIHTE PACXO] ANMEKTPHYECKON SHEPTHH IT0 JIMHISIM 3JIEKTPO-
repegay H HarpyskaM 3a JaHHBIH HHTEPBall BPEMEHH.

9) OTKIIOUHTh TeHepaTop 3MeKTPocTaHIHH No2 OT CeTH JHCTAaHIIHOHHOH KOMAaHJIOH OT-
KITroUeHH S BRIKIFoUarelrsa Q3. IlepeBectr nmoreHipoMeTpsl RP1 Moayirsa Bo30YKIeHHS H MOIYIIS
Ipeo0pazoBaTeisd YacTOTHI B KpaHHee JIEBOE TMOJIOKEHHE. OTKIIIOUHMTE IepeKrovarellb « CeThy

NOKYMEHT NOAMUCAH |
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10) Ha IIKJTY momaTh KOMaH/JBI Tele OTKIFOUEHHS BceX BRIKIIOUATENEH B AIeKTPOsHEP-
reTHYECKOH cucTeEME. OTKIIFOYHTH aBTOMAThI HCTOUYHHKOB IIMTAHIS MOJETIEH SNIEKTPOCTAHIIIT No |
1 No2.

11) OctaHOBHTE pabOTYy IIPOrpaMM YITpPaBIeHHS Ha 3NeKTpocTaHIIIX Nel o No2 KHOIIKOMH
«CTOIT», KOMaHJOH I''TABHOI'O MEHIO « YIIpaBleHHe — CTOIT» HIIH ropsyeH KiIapHineH F6. AHamo-
T’HYHBIM 00pa3oM, OCTAaHOBHTE padoTy IporpaMmMel yirpasieHHsa Ha LK /Y. Bunmanne! I1pu ocra-

HOBEC pElﬁDTLI ITPOI'paMM Had JIOKAJIBHBIX KOMILUICKCAX YIIPABIICHITA JJICKTPOCTaHITITAMIL, ITPOI PAMM-

Hoe oOecrieyeHHe Ha [[KJ[Y BeI1aeT cooOmIeEHHE, O TOM, YTO OJHH H3 KIIHEHTOB HH(POPMAI[HOHHOH
CeTH OB OTKIIFOYEH. DTO HE SBISETCS OIMTHOKOM.

12) IIpoaHamu3HpoBaTh IOIMYYeHHEIE JaHHBIE, ONPEJe/IHTh OalaHCc IO IMpHOOpaM ydeTa
BIEKTPO3HEPTHH, OOBSCHHTh BO3MOKHEIE PacxXokKAeHHSI. OPOpPMHTE OTUYET IO JITabopaTOPHOH pa-
O0ote. B oTueTe OTpasHTIb, IJII Yero HeOOXOMHUM VYET 3TIEKTPOSHEPTHH, B UEM paszHHIA MeXIY
KOMMEPYECKHM H TEXHHYECKHM YUETOM 3IIEKTPO3HEPrHH, 3aYeM HeOoOXOIHM VYET PeaKTHBHOM

BHEI{TPII‘IECI{Gﬁ JHEPI'HH.

Codeporcanue omuema:

OT4YeT JOIKEH COLEPKATh:

1. HazpaHme padoTHI,

2. Ilems paboTHI,

3. Kpatkie TeopeTHUEeCKHE CBENEHH S,

4. Ormicanie HCIIOb3YEMOro 000PYAOBAaHH S H MaTEPHAJIOB,
5. Ilopsmox BRITOIHEHH S PaOOTHI,

6. Beruncnennsa H o6padoTKa pe3ylbTaToB,

7. BRIBOJIHLI.

Konumponousie éonpocet:

1. YCTPOHCTBO JAaTYHKOB TOKA, HAITPSDKEHHS, MOIIHOCTH.
2. IIpeobpaszoBaTen BpallleHHs B YaCTOTY.

3. UsmepurenbHeIe IpeodpazoBaTeian B cucreMax T 1.

4. JIBa criocoda TeneperyimmpoBaHus.

5. JIMHHS CBSI3H M KaHAJBI CBSI3H.

6. IIpomyckHas criocoOHOCTh KaHalloB cBs3H (KC).

SNEKTPOHHOW NOAMUCHIO '
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10. OcrpmrorpaMMel AM CHTHAMIOB H CIIEKTP 4acTOT AM KoJjie GaHHI.
11. Kanamel ¢ yactoTHOH MoayrraeH (UYM). OcHOBHBIE JOCTOHHCTBA H HEJOCTATKH.
12. OcupuiorpaMMsl HMITYIIBCHOH ITOCIIEAOBATEILHOCTH UM KoeGaHMI M CIIEKTPHI Ya-

CTOT (COCTABILIOIIHE, HHIEKC MO TYIISIIHH).

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCLIO
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JJabopamopnasa paboma Ne3. boicmpoodeicmeyromiaa cucmema nepeoauil CUZHAN06
nNPoOMUE0ASAPULUHOU ASMOMAMUKU 6 WEHMPAI3 06 AHHLIX KOMNJIEKCAX 0UCNEMYUEPCKO20

yRpasaeHus

HEJH: pﬂﬁﬂlﬂbl.' I/IB}”]IITB IMPHHITHITEIL PpCalli3allHH CHCTCEMBI IIEPCOAAYH CHI'HAJIOB ITPOTHBO-

ABAPHIHOH aBTOMATHKH.

OCHO6bL meopuu:

CoBpeMEHHBIE CHCTEMBI VIIPaBJIEHHS XapaKTEPH3YIOTCS TePPHTOPHAIBLHOH H () YHKIHO-
HaJILHOMN PacIpeleIeHHOCTRIO YCTPOHCTB cO0pa JaHHEIX H YVIIpaBIeHHI. KOHTPOIh X0/1a TeXHO-
JIOTHYECKOTIO IIPOIlecca H YIIPaBJIeHHE HH30BOH aBTOMATHKOH OCYIIECTBIIIETCS OIIEPaTOPOM C aB-
TOMaTH3HPOBAaHHOIO pabodero mecra omeparopa (APM) mim omepaTopcKOH CTaHIHH, COCTOS-
II[€, KaK IIPaBIIIO, H3 IBETHOIO I'papMueCcKOro AHMCIUIES ¢ KIIaBHATYPOH, YCTaHOBJIEHHBIX B OIle-
paTopckoM IromelneHuH. [Ipun HeoOxXoanMocTH ycTaHOBKH APM-oreparopa B 1eXy HCIIOIb3Y-
IOTCSI IIPOMBIIIUIEHHBIE paboYHe CTAaHIMH CO BCTPOEHHOH KIIaBHATYPOH HIIH BHIIIOJIHEHHOH B IILIIIE
- BIIArO3alMIIeHHOM HCIIOIHEH .

[IpeacraBneHIe JaHHBIX B peaJIbHOM MacIlTade BpeMeHH 0 XOJIe TEXHOIOIHYECKOr o Ipo-
I[ecca, BU3yalIM3allHs ITPOI[ecca B BHAE MHEMOCXEM, COCTABIIEHHE OTYETOBR M I'pa(pIKOB, CHTHAJIH-
3al[Hs1 OTKIIOHEHHH ITapaMEeTPOB H APYrHe HeOOXOAHMEBIE (DYHKIITHH OCYINECTBIISIOTCS C ITIOMOIIBEQ
crielHanbHOro mporpaMmuHoro otecrneueHnsa SCADA-cucteM. SCADA-cucreMa (Supervisory
Control And Date Acquisition — cucTeMa cOopa JaHHBIX H OIEPATHBHOI'O JUCIIETUEPCKOIO YIIPaB-
JIeHH ) pa3pabaThiBanach, KaKk YHHBePCAIbHOE MHOI'O(DYHKIITHOHAIIFHOE ITPOrPaMMHOe o0ecIieye-
HHE CHCTEM BEPXHETO YPOBHS, ITO3BOJISIOIIEE OIIEPaTHBHOMY IIepCcOHAITy HanOolee 3(p(QeKTHBHO
VIIPABIISATh TEXHOIOTHMYECKHM ITpolleccoM. [0 Mepe pasBHIHS IPOrPaMMHBIX H aIllapaTHBIX
cpeacTB HaOmomaeTcsa nmpuMeHeHHe SCADA-cHCTEM Ha HIZKHEM, KOHTPOJUIEPHOM, YPOBHE.

OcHoBHBIe (PyHKIMH SCADA- cHcTeM:

1) cOop JaHHBIX O ITapaMeTpax IMPoIecca, IMOCTYITAIONIHX OT KOHTPOJIJIEPOB HIIH HETTOCPE-
CTBEHHO OT JAaTYHMKOB H HCIIOJHHTEIBHEIX YCTPOHCTB, HAIIPHMED, 3HAUeHHS TEMIIEPATVYPHI, 1aB-
JIEHHS U IPYTHX ITapaMeTPOB, ITOJI0KEHHE KilallaHa MM Balla HCIIOJIHHTEIRHOIO MEXaHH3MA,

2) oOpaboTka H XpaHeHHe (apXHBHPOBaHHE) ITOTYIeHHOH HH(popMalpH. [1o 0O0padoTKoi
HH()OPMaIHH ITOHHMAEeTCS BRIITOITHEHHE (DYHKIIHI (PHIIBT PALFH, HOPMaJIH3al[HH, MacIITabHpoBa-
HHS, THHEAPH3al[HH VIS IIPHBEAEHHS JaHHBIX K HY’KHOMY (popMary,

AOKYMEHT [NOAIMMCAH 30, CHMBOJIBHOH HJIH HHOH (pOpPMe HH(POPMAITHH
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4) cHrHaIM3aIlusg H3MeHEeHHH XO0Ja TeXHOIIOTHYECKOro Mpoliecca, 0COOEHHO B IpejlaBa-
PHITHBIX H aBAPHIHBIX CHTYAISX B BHAE CHCTEMBI allapMOB. [IpH 3TOM MOXKET OCVYIIECTBIIATHCS
PETHCTPALIHA ACHCTBHH 0OCTYKHBAOIIETO IIEPCOHAIA B aBAPHITHBIX CHTYaIlH X,

5) popMHpPOBaHHE CBOJOK, KYPHAIOB H APYTHX OTYETHBIX JJOKYMEHTOB O XOJE TeXHOJIO-
THYECKOI0 ITpoIecca Ha OCHOBE HH(POpMAIHH, cOOpaHHOH B apXHBaXx,

6) (opMHpoBaHHE KOMaHJ, OIlepaTopa IO H3MEHEHHIO ITapaMeTPOB HACTPOMKH H peKHMa
PabOTHl KOHTPOIUIEPOB, HCITOJIHHTEJIbHEIX YCTPOHCTB (ITyCK-OCTaHOB, OTKPEITHE-3aKPBITHE ),

7) aBTOMaTHYECKOE VIIPaBJIEHHE XOJIOM TeXHOJIOIHYECKOIO ITPOIecCa B COOTBETCTBHH C
nMerouvicsa B SCAD A-cuctemax anroputMamu yipaBiaeHus ([1HM— ITH JI—-perymipoBaHnie, I10-
3HI[HOHHOE, HEYeTKOe PerylIHpoBaHHe). JlaHHbIe (PYHKIIHH peKOMeHAYeT ¢S HCITOIIb30BaTh IS pe-
IIIEHH A 3a7[a4 HEBBICOKOTO OBICTPOJAEHCTBHAL

Taxim o6pazomM, SCAD A-CHCTEMEBI SBIISIFOTCS MOIIHBIM HHCTPYMEHTOM IS pa3padOoTKH
[1O BepxHero yporHs ACY TII. 1lpu stom oT paspadoTunka He Tpedyercsa OONBIINX 3HAHMI B
00IaCTH IMPOrpaMMHPOBAHH S Ha S3BIKAX BRICOKOI'O YPOBHAL

SCADA-cucteMa InTouch ("Wonderware", CIILA)

[Tporpanmmoe oGecrieyenne InTouch gBnIgeTcsI 00BEKTHO-OPHEHTHPOBAHHBIM YeJIOBEKO-
MarnHHHEIM HHTepdeiicom (HMI — Human Machine Interface) ams mporieccoB cOopa JaHHBIX H
VIIPaBIIEHH, KOTOPOE IT03BOIISIET KOHTPOIMPOBATh U VIIPABISATE OOBEKTAMH M CHCTEMaMH, HC-
ITONB3YA I'paHYeCKHe OOBEKTHI.

OcHoprHble (pyHKIIMH HMI: oToOpakeHHe ImapaMeTpoB 0OBbeKTa YIIPaBIeHHS, 0ToOpakKe-
HHE TEKYIIHX H HCTOPHUYECKHX TPEHIOB, OTOOpaKeHHe M PErHcTpals aBapHilHbIX CHIHAJIOB.
Cpencrea 00bEKTHO-OPHEHTHPOBAHHOIO ITPOEKTHPOBAHN A IIO3BONISIOT CO34aBaTh JHHAMHYECKHE
M300paKeHIs, IIOAACPKHBAIOT UX BpallleHe, QyOIHpOBaHHe, KOIIMPOBAaHHE, BCTABKY, CTHPAHIE
H JIp. orepaiii. AHHMAIHOHHBIE CBA3H IOIAEPKHUBAIOT PaboTy ¢ AUCKPETHHIMH, aHAJIOTOBBIMH
H CTPOKOBBIMH IIEPEMEHHBIMH, TOPH30HTAIBHBIMH H BEPTHKAIBHBIMH JIBHKKAMH H KHOIIKaMH, a
TAKKE CBS3aHEI C pasMepPOM H IBETOM TEKCTa, €0 MECTOIIONOKEHHEM, BPAIIlEHHEM H MEPIIAHHEM.
InTouch coxpepxur OHOTHOTEKY MacTep-00bekTOB (Wizard), BKIIIOUAIONIYIO ITpeJBapPHTEIILHO
CKOH(HTYpHpPOBaHHBIE BCIIOMOTaTellbHBIE CpeJCTBa — IIepPeKIIIoYaTelH, ITOJI3YHKOBBIE PETryILI-
TOPBI, CUETUHKH. BO3MOKHO CO3JaHIE COOCTBEHHBIX MAacTeP-00BEKTOB IIPHMEHHUTEIIBHO K KOH-
KPETHOH CHCTEME.

[Tpmmoxenne Productivity Pack, sBisrorneecs gonmomHenneM k InTouch, cogepxHuT OHO-

nHOoTeKy Oonee yeM Ha 2000 MacTep-00beKTOB, YHHBEPCAJIbHBIE cpeJicTBa IMpocMoTpa Ha 200 daii-
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- DDE-o6meH (Dynamic Date Exchange — pumamirdeckuit oOMeH JaHHBIMH). BOJIBIIINH-
CTBO CEPBEPOB BBOJIa-BEIBOJA (HAIIPHMEP, KOHTPOIUIEPHI ) IToaaepxknBaoT DDE-oOMeH a1 riepe-
nauyn JaHHBIX B InTouch-mipuinoxkenne, u3BecTHOe NMpHIokeHHe Excel Taxke ucnoms3yer DDE-
MexaHH3M. HMcrons3ya NetDDE, nocraBngemsiit ¢ InTouch, monp3oBaTens momydaeT BO3MOXK-
HOCTh CBSI3HM 10 DDE mexny 3amadamMi Ha pasHBIX KOMIIBIOTEpax Yepes ceTh. llogmepkiBaercs
cBa13b Mexkay Windows, VNS u UNIX ¢ momorpro mpotokonoB NetBIOS, TCP/IP u DecNET, a
TAKXKE Yepes IMOoCIeJOBAT b HBIH KaHal,

- OLE-texnomorus (Object Linking and Embedding — BkIroueHHe 1 BcTpaHBaHHE 00BeK-
ToB). Mcrmone3yeTcs s B3aHMOAEHCTBHS C AP. ITOIIb30BaTelIhCKHMH ITPHIIOK HISIMH,

- OPC - mporpammel (OLE for Process Control — OLE s yrpaBiIeHHS ITPOIECCaMH).

InTouch 7.11, mognepxxnBaemasgs OC Windows NT, sBisieTcsI OJHHM H3 KOMIIOHEHTOB HH-
TErPHPOBAHHOIO ITAKeTa ITPOrPaMMHOT0 00ecTIeYeHH S A1 ITOJTHOH aBTOMATH3aLHH IIPOH3BOACTBA
Factory Suite 2000.

KomroneHtsl Factory Suite HCITONIB3yIOTCS Ha TPeX YPOBHSX aBTOMAaTH3ALHH:

- Ha KOHTPOIJIEPHOM YPOBHE (yIIpaBleHHe IporeccoM ¢ romorsio 11JIK, YCO, pabounx
CTAHIHH);

- Ha ypoBHe SCADA-cHcTeM (CYIIepBH30PHOE VYIIPaBIIEHHE TeXHOIOTHYECKHM ITPOI[eC-
COM);

- Ha ypoBHE MES-cHcTEM (OIepaTHBHO- IHCIIETYEPCKOE YITPABIEHHE ITIPOL[ECCOM).

Factory Suite rmoctpoeH Ha OTKpHITHIX TexHonormax COM, DCOM, OPC, ActiveX H co-
HEePKHUT OOJIBIIIOE YHCIIO CEPBEPOB BBOAA-BBIBOJA, 00ECIIEUHBAIOINMX CBI3b ¢ O00pYIOBAaHHEM,
IIpHOOPaMH H YCTPOHCTBAMH CBSI3H. Bes HH(pOpMaIHI HaKaIlIHBaeTCs B PESIIHOHHOM 0a3e JaH-
HBEIX pearmbHOro BpeMeHH Industrial SQL Server. 3a cueT mcmonbs30BaHHA IMpoTokona SulteLink
o0ecreyHBaeTcsI BEICOKOE OBICTpojielicTBHE (3armch okojo 40000 mapamMeTpoB B CEKYHIY C 4Ya-
CTOTOH 3aImHCcH IO 1MC), KOMITAaKTHOCTDh XpaHEeHHS JaHHBIX (2-X MecsuHBIH apxuB H3 4000 mapa-
METPOB 3aHHMaeT OKolIo 2 MOaiir muckoBoro npocrpaHceTBa). IndustnialSQL Server nemompsyer
BO3MOKHOCTH Microsoft SQL Server, B TOM YHcIe €r0 BO3MOKHOCTH (PHIIbTpaIHH, 00beJHHEHHS
1 00paboTKH JaHHBIX A1 YA0OCTBa HX 3arpoca M BeIOOpKH. IndustrialSQL Server MoeT aBTO-
MaTHYeCKH OOHOBJISTh CTaTHCTHYECKHE JaHHBIE B BHJIE CBOMHBIX TAOIIHI] C 3aJaHHOH ITPOH3BOIH -
TeJIbHOCTBIO, (PHKCHPYS CpPeJlHHe, a TaKKe MaKCHMAallbHble H MHHHMAaJIbHbIE 3HAYEHHS ITapaMeT-
poB. Jlaxubie n3 SQL cepBepa B BHJe OTYETOB MOI'YT NepefaBaThes ImyreM Web-gaiina B Internet
H Jlaliee YIaJIeHHBIM IT0JIb30BaTelsIM, a TakKe Yyepe3 GSM-MoieM 3allpalliBaThCA H IIepeJaBaThCs
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[TomrmMo 00BEKTHO-OPHEHTHPOBAHHOM I'papHKH, aHHMAI[HOHHBIX CBS3eH M OHOITHOTEKH
MacTep—00BeKTOB, InTouch gaeT nmoap30BaTesIM BOZMOKHOCTE YAAIEHHOIO JOCTYITa K HCTOYHH-
KaM JaHHBIX BBOJa-BeIBOIA (HarmpumMep, Microsoft Excel) 0e3 HeoOXoaumMocTH co3gaHmsg Tara (Tar
— 3TO 3alMch Oa3bl JaHHBIX, cOAepKamas HH(OPMAI[HIO O ITapaMeTpe Ipolecca) B IIOKAIbHOMH
0aze JaHHBIX TAroB. [[pyruMH QyHKIsSMH InTouch sBisroTCS 0JHOBpeMeHHas MOIePKKa MHO-
T'OYHCIIEHHBIX HCTOYHHKOB ajJapMoOB (ogJepkka oT 1 g0 999 mpHOPHTETOB anapMOB). AlapMbI
MOTYT OBITh BEIBEJIEHBI Ha SKpaH, 3alllcaHbl Ha JUCK H BEIBEJEHBI Ha Ite4aTh. Taxxke InTouch
ITO3BOIISIET CO3MaBaTh HCTOPHUECKHE TPEHIBI H TPEHIBI PEATIbHOI'O BPEMEHH € BO3MOKHOCTBIO OJI-
HOBPEMEHHOI'0 O0TOOPpaKeHHS IO 8-MH IlepeMeHHBIX (TPEH]l PealIbHOTO BPEMEHH ITOJIEPKHBAET
paloTy C YeThIPbMS IlepeMeHHBIMH). [IpH 3ToM KaKaas IlepeMeHHas YHTaeTCs H3 COOCTBEHHOTO
(paiina. Bo3MorkeH 3KcItopT JaHHBIX B Excel, (aitn gaHHEIX HiH B KaHail DDE. Kpome Toro, moJs-
30BaTejIb MOKET TeHepHPOBaTh OTYETHI HAIpIMyIO M3 ImpoekTa InTouch myrem mpsmvoro gpopma-
THPOBAHIS 3KpaHa, BEIBOAHUTE Ha I€YaTh HJIM PACChLIaTh 10 3IIEKTPOHHOMH ITOYTE.

Brarogaps Hamrurro pyHkimH SPC (Statistical Process Control — CraructHueckoe YIIpan-
nenne IIponeccom) InTouch mpemocTaBiasgeT BOZMOKHOCTh CTATHCTHYECKOIO YIIPABIEHHS ITIPO-
I[eCCOM Ha YPOBHe oreparopa. Taxxke (pYHKI[HH ITaKeTa ITOJIePKHBAIOT JTOTHYECKHE H MaTeMaTH-
YeCKHe BhIpakKeHH . [lomb30BaTeNh MOKET BEIBOAHUTE Ha SKPaH AeHCTBUTEILHEIE UICIIa C OJHHM
3HAKOM ITOCJIE 3aIlITOM (IIPH BEIYHCIEHHSX HCIIONB3YETCS IIaBaoINasl apH(MeTHKa ¢ JBOHHOM
TOYHOCTEIO). KpoMe TOro, Molb30BaTEh MOXKET OIHCHIBAaTh CBOH COOCTBEHHBIE (DYHKIIHH C JIO-
OaBIIEHHEM HX B MEHIO.

CucreMa maponei InTouch ripegocraBiiseT BeTpoeHHYIO cHeTeMy JocTyia Ha 10000 ypoB-
HEH, TapaHTHPYIOIIYIO HAJAEKHYIO 3aI[HTY CHCTEMEI.

[TpoekTrl ¢ mcrnomp3oBaHueM InTouch IMIHPOKO HCIOIB3YIOTCS B Pa3IHYHBIX OTPACILIX
ITPOMBIIIIEHHOCTH.

[Taker InControl — 5To cHcTeMa mporpaMMHPOBAaHHS H YITPABIIEHHS C OTKPEITOH apXHTeK-
TYPOH pealbHOI'0 BpeMeHH, IT03BOIISIOIIAs cO3/1aBaTh apXUTeKTypy SoftPLC ¢ 3aMeHOH Tpa HIH-
oHHoro IIJIK Ha PC, moaxmoyeHHBIH K YCTPOHCTBAM BBOJa-BBIBOJA Yepe3 JIOKAJIbHBIE CETH
Profibus, Modbus u ap. InControl mognep:xmBaet S3BEIKH peneiiHoii moruky (LD), mocnegoBaTems-
HBIX (PYHKIMOHAIBHBEIX cxXeM (SFC) m cTpykrypHpoBaHHOro Tekcra (ST) mo craHmapry IEC
61131-3. [TognepxkuBaerca TexHonorusa ActiveX (ITH-, IIW]]-perymnsropsl, He4eTKas JIOTHKAa H
1p.). Takke JomyckaeTcs ITpOrpaMMHPOBAaHHE C HCITOIb30BAaHHEM TPAJHIHOHHEIX S3BIKOB ITPO-
IPaMMHPOBAaHH . BCTPOEHHBIH MEHEIKEP MPOEKTOBR ITO3BOJISIET OPraHH30BATh IPIIIOKEHHS 110
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Ha VIIpaBIeHHe pa3HBIM 3ajadyaM. InControl moaepkuBaeT pa3IMyHbIE ITPOMBIIIICHHBIE HHTE]-
¢ericel 1 ceTH — Profibus, DeviceNet, Interbus, DDE, SDS, Internet u ap. [logo6HO ApyrHM KOM-
nmoHeHTaM FactorySuite InControl yepe3 HaOop macTep-00bekTOB HHTErpHpYeTcs ¢ InTouch.

[Taket InTrack — cncTeMa yImpaBIeHHS ITPOH3BOACTBEHHBIMH ITPOLIECCAMH: OT 3aKYIIKH ChI-
Phs, MaTEPHAIOB H KOMIUIEKTYIOIIHX J0 BEIITYCKA I'OTOBOMH ITPOAYKIHMH. Pa3IHyHbIe CXeMBI ITPO-
H3BOJCTBEHHBIX IPOI[ECCOB CO3JAKOTCS B CIIEIHAIbHOM rpa)HYecKOM PEJAKTOPE H BKIIFOUAIOT
MacTEpP—OOBEKTEI, CPeIH KOTOPHIX €CTh IIPOH3BOJCTBEHHBIE I[ETTOYKI, MaTepHaIbHbBIE PECYPCHL,
IIPOAYKTHI M ITP. Taxkum 00pa3oM, B paMKax OJHOH IIPHKIAHOH ITPOrPaMMbl COBMEIAFOTCS () YHK-
1 SCADA-cuctemel 1 MES-cuceremsl (Manufactuning Execution System — ITponsBojicTBeHHas
HCITOJIHUTeNNbHas cucTeMa). Mcronps3oBanrne DDE-o6meHa 1 OLE-TeXHOIOIHH MTO3BOIISIOT Opra-
HH30BaTh CBSA3b C VCTPOMCTBAMH BBOJA-BHIBOJIA, a4 TAKXKe C CHCTEMaMH BepXHero ypoBHS MRP
(Management and material Resource Planning- cucteMa IUTaHHPOBAHHS PECYPOB ITPEMIIPHSTHS).
InTrack BximrodaeT B cedd, mogooHo InTouch, Taru, Texkymnmie H HCTOPHYECKHE TPEHIBI, alapMbI,
ClleHapHbIe (DYHKI[HH H MacTeP-O0BEKTHI. 3a cYeT BCTPOEHHBIX (PYHKI[HI OTKPBIBAETCS BO3MO K-
HOCTh aBTOMAaTH3AI[HH 33Ja4 yyeTa, IJIAHHPOBAHNI H JHCIIETUYE PH3AIIMH IIPOH3BOCTRA.

InBatch — ruGkasg cucteMa VIIpaBIIeHHS IIPOIecCaMH JO3HPOBAHHS H CMEIIIEHHS B METall-
JTYPrU4YeCKOi, XMMHYECKOH, IHINEBOH H AP. OTPACIIIX ITPOMBIIITIEHHOCTH. UMeeTCs BO3MOKHOCTE
MOJIEIIMPOBATE IIPOIIECCHI, CO3IaBaTh PELENTH H HMHTHPOBATh HX HCIIOJTHEHHE, a TaKXKe YIIpaB-
JISITh peallbHBIM ITpoleccoM. InBatch TecHo mHTerpupoBan ¢ InTouch, 4To IO3BOIAET OoIlepaTOpy
BECTH MOHHTOPHHI IEPHOAHYECKHX ITPOI[ECCOB JO3HPOBAHMI H cMemleHHs. Kpome Toro, InBatch
HMeeT HaOop (pyHKIHi i1t mHTerpan ¢ ERP-cuctemanm (Enterprise Resource Planning — cu-
cTeMa IIaHHPOBAHHS IIPOH3BOJCTRA), B TOM YHCIE OCYIIECTBISTH INTaHHPOBAHHE CPOKOB, MaTe-
PHAJIOB M IIPOM3BOCTRBEHHEIX PE3YIILTATOB IIPOM3BOICTBEHHEBIX ITPOIIECCOB.

FactorySuite Web Server ¢ momomipro yrumuTel Application Publisher BeImomHseT QyHK-
I[HH ITpeo0pa3oBaHH co30aHHbIX INT ouch mpHiTokeHHH B BH, JOCTYITHBIH JIJISI IIPOCMOTPA C JIFO-
00ro yAaJIEeHHOI'O Y3714, H YVITPaBJIEHH S IIPOH3BOICTBEHHEIM ITPOIIECCOM B PEKHME PeallbHOI'O Bpe-
MeHH yepes Internet u Intranet.

B smBape 2003 r. moseminack HoBasd BepcHA InTouch 8.0 makera FactorySuite A2 Ha miart-
dpopme ArchestrA xommraHmm Invesys, oObeqHHSTIOIIEH Bce KOMITOHeHTHI FactorySuite A2. B
YHCIIe HOBBIX KOMITOHEHTOB — cepBep npwioxeHHi Industrial Application Server (IAS), mprme-
it Ha cMeHy IndustrialSQL Server. IAS Bxmrodaer B]| Galaxy co cpefoil pazpaO0oTKH ITPHIIO-
keHui IDE (Integrated Development Environment) u cpegoii nenmomHenns. IAS oGecrnieuynBaet

AQKYMERH: (IIEACAH TIPABJIEHHE TTOACHCTEMAMH aTIaPMOB U COOBITHIT
3MEKTPOHHOM MOANUCHIO P A p ;
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IAS B otmumie oT InTouch 7.11 omepupyeT He ¢ Taramu, a ¢ oObekTaMH ("aHAIOrOBOE YCTPOH-

CTBO",

IMCKPETHOE YCTPOHCTBO", "TraTopma”, "mepeximroyarens” U 1p.). M cIonb30BaHHeE IIaT-
dopmel Archestr A obecrieunBaet mHTerpario IAS, BJ Industnial SQL Server m SCADA -cHCTEMBI
InTouch 8.0, coxparnast BpemMs pa3paOOTKH IMPIJIOKEHHH JJI1 aBTOMAaTH3aI[HH BCErO IPOH3BO/I-
ctBa. ArchestrA, Takmum o6pa3zom, 3armonHsgeT HuIry Mexay ACY TII u ERP- cuctemami BepxXHero
YPOBHSL.

SCADA-cucteMa Trace Mode ("AdAstra Research Group”, Poccus)

Trace Mode — 310 32-pazpsagHas SCADA-cHcTeMa, HMeroImas cepTH(HKaT ['occTaHmapra
P® u nmpokoe pacrpocrpaHeHne B Poccun u crpanHax CHI'. Trace Mode sSIBIsSeTCS HHTETPHPO-
BaHHOH SCADA/HMI n SoftLogic cHcTeMoii, korja pa3paboTka IIPHIIOKEHHH IS OIlepaTOPCKHX
CTAHIIHH H KOHTPOIIJIEPOB ITPOM3BOAHUTCS B paMKaxX OJHOI0 ITpoeKTa Ha 6a3e equHoro 110. 3a cuer
HCITOJIb30BAHHMS ITPHHITUIIOB aBTOIOCTPOEHHS IIPOeKTa COKPAIIaloTCs BPeMS €ro pa3padoTKH H
CTOHMOCTb.

Apxmurekrypa cHcTeMBl Trace Mode — 3T0 KIIHEHT-cepBepHas apXHUTeKTypa ¢ HCIIOIb30Ba-
HHeM 001meH MojienmH o0bekToB DCOM mra OC Windows NT/2000/XP. OcnoBy Trace Mode co-
CTABIISET MOIIHBIH cepBep H B]] pearibHOro BpeMeHH. CBS3b C KIIHEHTCKHMH MOIYIISIMH, ITPIIIO-
keHrsvMu SCADA-cucteM, YCO u CYE]] ocyiecTBIsSeTcS Yepe3 CTaHAapTHBIE HMHTepdelch
DCOM, OPC,HTTP, DDE, T-COM, ActiveX, SQL/ODBC.

OcHOBHEBIE (DYHKIIMH cHcTeMEBI Trace Mode 5:

1) MoaympHas CTPYKTYpa ¢ 4HcIoM KaHainoB oT 128 go 64000x16.

2) BerpoeHHas mojjiepkka POCCHHCKHX KOHTpoOIniepoB PemmkoHT, JlommkonT, 11711,
KPYH3, MOK, 5K2000 u gp.

3) [logaepxKa MeKIyHapOJIHOIO CTaHAapTa Ha CpeIcTBa IIPOr pAMMHPOBAHN S KOHT POJLIE-
poB IEC 61131-3.

4) bubGnmnoreka JIpaitBepoB KOHTpoIniepoB (pHpM Rockwell Automation, Siemens, Schnei-
der Electric, Moeller, PEP, Fisher Rosemount u ap.

5) CpeactBa mporpammvupoBanusg PC-base xoHrpomnepor M1C2000, ROBO, Lagoon,
TREIu gp.

6) Berpoennas cucrema 6osee 150 amroputMoB ACYTII, B TOM 4HCIIE alTOPHTMEI (DHIIb-
Tpaiu, [11- u [1W J[-peryimpoBanis, HEUETKOE H ITO3HIHOHHOE peryimposanue, IHHIHMM-1mpeosd-
Pa30BaHNE U JpP., a TaKKe aJallTHBHASA HaCTPOIKa PETYIISTOPOB.

7) OTKPBITOCTD IS BCTPAHBAHHS ITOIB30BaTElbCKHX allTOPHTMOB H (POpM O0TOOpaKeHH

NOKYMEHT NMNOoAanncAH
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CVTb aBTOIIOCTPOEHH S, YCKOPSIOIIETO pa3paboTKy IMPOEKTa, 3aKIII0YAETCI B aBTOMaTHYE-
CKOM I'€HEpHpPOBAaHHH 0a3 KaHAJIOB OIEPaTOPCKIX CTAHIHMI H KOHTPOINIEPOB Ha OCHOBE HH(OP-
MAaI[HH O YHCIIE TOYEK BBOJA-BHIBOJA, HOMEHKIATYPe KOHTPOIUIEPOB H Y CO, XapakKTepe CBS3H
mexay IIK u ITJIK.

brnarogaps aBrornocrpoeHHro, paspadorka ACY TII cBoaHTCS K CIEAVIOIEMY:

- B pabouem nosne PemakTopa 6a3bl KaHAJIOB pa3MeM[aloTCsI HKOHKH (0OBEeKTEI) KOHTPOI-
JIEPOB M OIEPATOPCKILX CTAHI[IIH.

- YKa3BIBAKOTCS YHCIIO CHTHAJIOB BBOJIA-BEIBOJA M HAIIMYHe HH()OPMAIHOHHOIO OOMeHa
MEKIY V3IIaMH.

- 3arryckaeTcs aBTOIIOCTPOEHHE, KOTOPOe aBTOMaTHYeCKH (popMHpYeT Ga3bl KaHAIIOB ITPO-
eKTa.

PaspaboTka rpadideckoro uHTepdeiica OCyIIecTBISIETCA ¢ IIOMOINBIO PelakTopa mnpei-
CTABIIEHHS JaHHBIX (aHaIorHmdHoro Pemgakropy Oas3bl KaHAIOB), KOTOPBIM ITO3BOJISIET CO3JAaBaTh
MHEMOCXEMBI TEXHOJIOTHYECKHX OOBEKTOB H JHHAMHYECKHE OOBEKTHI (THCTOIPAaMMEL, TPEHIIHI,
OeryirHe JOPOKKH H ITP.). buOmHnoTeka 00beKTOB BKIIOYAET eMKOCTH, TeTIIO0OMEHHHKH, KHOITKH
u jp. Ilomp3oBaTtens MokeT Ha s3bike Visual Basic (VB) HammcaThk coOcTBeHHBIE (POPMBI KaK
ActiveX u BcTpouTh HX B Trace Mode. Bo3MoskHa oTiTagka ImpoekTa H3 pefgakTopa Trace Mode B
PEXKIME PEAIIBHOI'O BPEMEHH.

[To nmporokomam TCP/IP, IPX/SPX, DCOM, DDE/NetDDE, OPC u ap. ocyInecTBISeTCS
CBs3b ¢ O(pHCHBIMH ITpritokeHnsaMu Excel, Access, MS SQL Server, Oracle, SyBase, BaseStar,
R/3, nmporpavmami [IAPYC u I'AJIAKTHUKA Ha ypoBHe ACVII.

OcHory [10 gucrieTyepckoro ypoBHA yiipaBieHHS cocTaBIstoT MPB. MPB Trace Mode —
3TO CEPBEP PEATIBHOIO BPEMEHH, OCYII[ECTBIISEOIIMI IIPHEM JaHHEIX ¢ KOHTPOJUIEPOR, VIIPABIIEHHE
IIPOIIECCOM, BH3YAIH3aIllHI0 HH(popManuH, pacdeT TOII, BeleHHe apXHBOB (C JHCKPETHOCTHIO
0,001 c).

Trace Mode comepHT cpeacTBa g pa3zpaboTkn APM pyKOBOJHTENS ¢ TTIOMOIIIBIO MOJY-
el Supervisor, KOTOpbIe MPeJOCTaBISIOT PYKOBOJHTEIIIO BCKO HEOOXOIHMYEO HH(OPMAIHIO O ITa-
paMeTpax H COCTOSHHI TEXHOIOTHYECKOIO ITPOIECCa.

Trace Mode 1mo3BongeT co3maBaTh pe3epBHpOBaHHBIE MHOrOypoBHeBhIle ACY TII mac-
1Ta0a MpeAImpHATHSA Ha 0aze BeynHxX ceTeBbIX OC ¢ oOMeHOM 1o ImpoTokoiy NetBios, NetBEUI,
[PX/SPX, TCP/IP. CeTeBble KOMILIEKCH JOITYCKAIOT CTPYKT YPHPOBAHHE C BBIJEIIEHHEM CIIeYIO-

X ‘_’;"I)GEHE]?IZ KOHTPOJUICPOB, JTHCIICTUYEPCKOI'O H aIMIHHCTPATHBHOI'O.
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Ceptudukar: 12000002A633E3D113AD425FB50002000002A6

OdopMIIeHHe OTUETOB O XOJIe TEXHOIOrHYECKOr O IMPOIiecCa OCYIMECTBIIETCS C ITOMOIIBEO
Cepeepa JOKYMEHTHPOBAHH A, CepBep IMIPHHNUMAET JaHHBIE OT VAAJIEHHBIX MOAYIIEH H 00padaThI-
BAeT MX B COOTBETCTBHH CO CI[EHApPHAMH. [ OTOBBIE OTYETHI MOI'YT OBITh 3aITHCAHEI B (Daiill, BHIBE-
JleHBI Ha IeYaTh, SKcrnopTHpoBaHbl B CYE ]I mmi npeactaBieHsl B Internet. /I oOmeHa HH)OP-
MalHel 1o ceTH Intemet ucromp3yercs Web-cepBep Trace Mode. T exXHOIOTHS TOHKOTO KIIHEHTa
ITIO3BOJISIET OCYIIECTRILITh BH3YAIH3AIHIO IIPOIiecca, (POPMHPOBATH TPEHBL H alTapMbl, (DOPMHPO-
BaTh YIIPABJISIOIIIE BO3IeHCTBHA ¢ ITOMOIb0 Web-0poysepa.

Trace Mode nmoamepxkHBaeT TEXHOIIOTHH TeneymnpaiaeHnsd dyepe3 GSM u SMS. GSM-ak-
tHBaTOP 11 Windows N'T mpesocTaBiseT I0JIb30BaTENSIM Ha COTOBBIE Tele(DOHBI OTYETHI TPEBOT,
ITIO3BOJISIET TIEpeaBaTh ¢ COTOBOIO Tejle(pOHAa KOMAaHIbI YIIPaBIeHHS, ITOIy4aTh HH(MOPMALHIO 1O
3aIlPOCY C COTOBOTO Tene(oHa.

SCADA-cuctema SIMATIC WinCC ("Siemens", I"'epmMaHIsI)

OcHoBy WInCC cocTapirgeT 6a3oBas cHCTEMA, ITOJIeP KHBarOINas OCHOBHBIE HHTEP(EHCHI
SCADA-cucrem,- OPC, ActiveX, ODBC, SQL u ap.

B cocrtaB 0a30BOH CHCTEMEL BXOAAT clexyroie KOMIIOHEHTEI: Control Center, Graphics
Designer, Alarm Logging, Tag Logging, User Archiv, Report Designer, Global Scripts, User Ad-
ministration.

Control Center BBITTOIHAET CIIeAYIOIIHE (PYHKIHH:

1) OG30p JaHHBIX MpOeKTa H ITT00aIbHBIX YCTAaHOBOK CHCTEMEI,

2) 3amyck cpeibl pazpaObOTKH HIIH HCIIOITHEHHS, ()OpMHpOBaHHe OOIIei 0a3bl JaHHBIX I1e-
PEMEHHBIX H COOOIMIEHHI ¢ KOHTPOINIEPOB Sumatic; ocyIlecTBIIeHHe KOMMYHHKAL[HII ¢ KOHTPOII-
JIepaMHu;

3) KoH(Hrypaigizo MHOTOITOJIb30BaTeb CKOH KIITHEHT -CEPBEPHOH CeTEBOH CHCTEMBEL.

4) Graphics Designer HCIIOIb3yeTCs IS CO3aHNSI MHEMOCXEM H JHHAMHYECKHX IpadH-
YeCKHX 3JIEMEHTOB C HCITOIb30BAHHEM:

5) CranmapTHBIX OOBEKTOB (TEKCTOB, JTHHHI, ITPSIMOYIOIIbHHKOB, KPYTOB, CTaTHYECKOMH
rpa(pHKH H IIP.);

6) Iloms30BaTensCKIX 00heKTOB yIIpaBIeHHd, ActiveX 00BeKTOB;

7) Pexamva On-line, mogaepxxu OLE Automation.

Alarm Logging nmprMeHsieTcs 41 cOopa H apxXHBaIHH cOOBITHI B cHcTeMe. [locTymarorme
cOoOOIeHNI 0TOOpaKarOTCs, a TAKKE MOI'YT FT€HEPHPOBATh 3BYKOBEIE CHTHAIIBI TPeBOTrH. Coo0IIe-
HHS MOT'YT ITOJATBEPAKIATH CSI OIIepaTOPOM (KBHTHPOBATHCS) B 3aBHCHMOCTH OT CTEIIEHH BaKHOCTH.

AOKYMEHT [OAIMCAH OBAHIA H3MEPSIEMBIX BEIINYHH. APXHBAI[US IIPO-

SNEKTPOHHOW NOANUCHIO
e Anywhere, mmm B DBASE ¢opmar. J/laHHBIE H3
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apxHBa 0TOOPaKaroTcA B BHAE KPHBBIX HIIH Ta0mHI[. Bo3sMoKHO (hopMITpOBaHHE JaHHBIX JUIS CTa-
THCTHYECKOH OLIEHKH PabOThI CHCTEMEI, a TAKXKE HMIIOPT M 3KCIIOPT apXHBOB Ha BHEIIIHII HOCH-
TEIIb.

User Arcluv cirykHT JUIsl XpaHeHHS IT0JIb30BaTellbCKHX JaHHBIX B (pOpMe 3aIlHCeH CO CBO-
OOIHO-TIapaMeTPHPYEMOH CTPYKTYPOH, OIPEAeIsIeMOH IT0JIb30BaTeneM. JJocTyIl K OazaM JaHHBIX
ocyiecTBIgeTca Kak uepes ODBC u SQL, tak 1 yepe3 WinCC API.

Report Designer ciyKuT IS TeHepallHi OTYETOB B CBOOOIHO-IIPOrPpaMMHPYeMOM (pop-
MaTe, VIIPABILSIEMBIX COOBITHSAMH HIH IT0 BpEMEHH. | eHEPHPYIOTCS IIPOTOKOJIBI ITOCT YITAOIIHX CO-
OOIIEHMH, H3MEPSEMBIX BEIHYHH H apXHBOB, ITPOTOKOILI IIOIbB30BATENLCKHX OTYETOB, paclie-
YATKH CITHCKOB IIePEMEHHEBIX H T.JI.

Global Scripts cayKHT 11 ITporpaMMHPOBaHHS JeHCTBHI, IIPOH3BOJIHMBIX ¢ 00beKTaMH,
a Tak’Ke IPOrpaMM, BEITIOHSOIIIXCSA B (DOHOBOM peknmMe. (DYHKI[HMH, HalTHCAaHHBIE TTOIb30BaTe -
neM Ha si3eIKe AN SI-C, MOI'VT CUHTBIBATE H YCTAHABRIIMBATE 3HAUEHI S IIEPEMEHHBIX, BBI3EIBATh Ha
5KpaH HOBBIE H300paKeHH S, TeHEPHPOBATh coOoOIeHNsI 00 omobKax, reHepHPOBAaTh ITPOTOKOIIHI,
ITOJKITIOUaTh JHHaMHYeckHe OnomnorexkH (DLL) u mp.

User Administration ciayKHT I yIIpaBJIeHHS IIpaBaMH JOCTYIIa ITOJIb30BaTelIeH B CH-
CTEME.

Ko Bcem nepeuriciieHHBIM MOAYIIIM WInCC umMeeT API uaTepdeiic. CHcTeMa OIS KH-

BaeTcsa OC Windows NT SP6 wm Windows 2000 SP2 (cucremuas nmHa PCI).

Ykazarnue no mexHuke dezonacHocmu.

YKazaHH 110 TeXHHKe 0e30I1aCHOCTH ITPH BBIITOJIHEHHH HﬂﬁﬂpﬂTﬂpHLIK pﬂﬁGT ITPHBCCHDBI

B IPIIOKEHHE A.

VKazanusa no 6uinoiHeHUI0 1adopamopHou padomal:

1) Ha maGoparopHoii crolike «Mojens 3nekrpocTaHIH Nel» coOpaTh cXeMy J1aboparop-
HBIX HCIIBITAHHI, COOTBETCTBYIOIIYIO PEKHMY No2.

2) Ha maGopaTopHoii cToiike «MoJenb 31IeKTpocTaHIMH Ne2y» coOpaTh cXeMy J1abopaTop-
HBIX HCIBITAHHUI, COOTBETCTBYIOIYIO pexuMy Ned. [IOMKIIOUNTE MOJIYIIHF KOPOTKO3aMBIKATEILS
JUIS CO3JaHHS Tpex(azHOro KOPOTKOro 3aMbIKAHHS Ha JIHHHH 3IeKTporepegadyil W2.

3) BKIIIOYHTH aBTOMATHI HCTOYHHKOB ITHTAHHI MOJIelieH AeKTpocTaHIHi Nel m No2.

4) Ha IIEPCOHAJIbHOM KOMIIBHOTEPE ILICHTPAIIH30BAHHOI'O KOMIUICKCA JHCIICTYCPCKOI'O

NOKYMEHT NOAMUCAH _ _
SNEKTPOHHOW NOANUCHIO xomriekce «DeltaProfi» (ITyck — ITporpammer
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KoMaH10H «PabdoTtel — MOC — Komrrnieke JIY — BCIIA». 3armycTHTE IporpaMMy B paboTy KHOIIKOH
«I1yCck» HIIH KOMaHIOH I'JTABHOI'O MEHIO « YTIpaBJieHHe — [IyCK» WIN ropsyen KiIaBHIIeH FJ.

5) Ha mnepcoHambHOM KOMITBIOTEPE MOJAETH 3IeKTPOCTAaHIMH Nel 3aITyCcTHTH ITPOrpaMM-
HbIH KomImieke «DeltaProfi» (ITyck — [Iporpammer — JlaGopatopHeIi komimiekce — DeltaProfi). 3a-
I'PY3HTh HeOOXOJHMYIO KOH(PHTypaIHio mporpaMmMel KoMaHAoH «PaboTer — MOC — DnekTpocTaH-
1usg Nel — BCITA». 3armycTuTs mmporpaMmy B padoTy KHOITKOH «IIyCK» HIH KOMaHIOH I'JIABHOI'O
MEHIO « YIIpaBleHHe — IIyCcK» MM ropsuei KiapHiiei FJS.

0) Ha nepcoHamsHOM KOMITBIOTEPE MOJEIH 3NEKTPOCTAHIHMH Ne2 3aITyCTHTh ITPOrpPaMM-
HbIH KomImieke «DeltaProfi» (ITyck — [Iporpammer — JlaGopatopHeIi komimiekce — DeltaProfi). 3a-
I'PY3HTh HeOOXOJHMYIO KOH(PHTypaIHio mporpaMmMel KoMaHAoH «PaboTer — MOC — DnekTpocTaH-
1tusg No2 — BCITA». 3armycTHTE ImporpaMMmy B padoTy KHOITKOH «IIyCK» HIH KOMaHIOH I'JIABHOI'O
MEHIO « YIIpaBleHHe — I1yCcK» MM ropsuei KinasHInei F3S.

7) UccnepoBaTh paboTy AIIEKTPOSHEPIETHYECKOH CETH B PeKHME OJHOCTOPOHHETO ITHTa-
HHS. J[JI 3TOro, JUCTAaHIIHOHHO BKIIFOYHTH BRIKIIIOUaTeb QO anekTpocTaHIini Nel (ImemykoM Jjie-
BOH KHOIIKH MBIIIH 10 H300paKEHHIO BBRIKITIOYATEIII Ha MHEMOCXEME JIOKAJIBHOI'O KOMIUIEKCA
yIIPaBIIEHHA 3IEKTPOCTAHIHH ). AHAIIOrHYHBIM 00pa30M BKIFOUHTh BRIKIIFOUATEIh Q6 Ha BIEKTPO-
cTaHIH Ne2. Ha 1ieHTpann30BaHHOM KOMITTIEKCE JUCIIETUEPCKOrO VIIPARIEHNS I101aTh KOMAaH/IbI
Ha BKIFOUEHHE BRIKITFOYATEIEH JIMHIH 3IeKTporepegadl W2 cO CTOPOHBI ANMEKTPOCTAHITHH No ] I
No2.

8) Ha snekrpocrtanimn Nel nmepeBecTH IepekimrodaTeldh SAl B mmojgoxeHHe «Briepem». U3-
MEH A ITONI0KeHHe ImoTeHIoMeTpa RP1 Moyt mpeobGpasoBarernsa 4acTOTHL, 3aJaTh YCTABKY I10
yacToTe S0I'I, COOTBETCTBYIOIIYIO YacTOTe BpaIlleHHT NMpHBOAHOro JBHrarens 1500 oO/MumH.
Bxmrounte TyMOnep «CeTh» HCTOUHMKA BO30OYKICHHSI CHHXPOHHOIO reHepaTropa. M3MeHsa rmoso-
KeHHe roreHpoMeTpa RP1 Moayiisa Bo30yKIeHHS, YCTaHOBHTE HOMHHAIIBHBIH TOK BO30YIKIEHH S
0.8A. C mHeMocxeMsl 11K rmogats KoMaHay Ha BKIIFOUEHHE BRIKIFOUaTensa Q3. M3MeH S ITonoxKe-
HHe noteHioMerpa RP1 Moy npeoGpasoBarens 4acTOTEl, BOCCTAHOBHTE HOMHHAILHYIO Ya-
CTOTY HaIpsKeHHS B ceTH 50 I'1r.

9) U3MepHTh BeTHUHHY TOKa paboyero pekuMa JIHHHH 31eKTpornepegadyd W2. PaccunTars
TOKH cpa®aTbhIBaHNA 3all[UT. OIIPeIeITh YCTaBKH cpadaThIBaHIM AT II0 BPEMEHH. 3a1aTh I10-
JIYUYEHHBIE YCTABKH 3aIluT. /IS 3TOr0, BBRI3BATh JUAIIOTOBOE OKHO HACTPOHMKH ITapaMETPOB 3a-
IIIUTHI JBOHHBIM INETYKOM JIEBOH KHOIIKH MBIIIH IT0 ITPSAMOYTOIBHHKY « TH32» Ha MHeEMOCXeMe
JTOKaJIbHOTO KOMITIIEKCA VIIPABIEHHS H 3aII[UTHI 3JIEKTPOCTAHIIMH. 3a1aTh YCTABKH CpadaThIBaHUA

NOKYMEHT NOAMWUCAH |
SNEKTPOHHOM MOANUCHIO aJaTh YCTaBKH cpabaTrIBaHM A 3amuT « T H31» 1
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10) Ha 1ieHTpami30BaHHOM KOMITIEKCE JHCIIETYEPCKOTrO YITPaBIIEHH S ITOJaTh KOMaHIbI Ha
BKIIFOUEHHE BRIKIIFOUATENEH JIMHUH 3JIeKTporiepeaadd W1 co CTOPOHEBI aneKTpocTaHIiiui Nol m
No2.

11) Onpenemurs ycTaBKH cpaOaThHIBaHHSA JH(P(PepeHIHaTbHOH 3aIlHTEl COOPHBIX IIHH.
JI715 3TOro, OTKPBITH JHAIIOTOBOE OKHO HACTPOHKH ITapaMeTPOB 3aIlUThI « []3111», BKIFOUHTE KO-
POTKO3aMBIKaTelIb IepekiIrouareneM SAl, 3aHKCHpPOBaTh TOK B 0OMOTKe AH(pdepeHIIHAaTIbHOIO
pENE TOKa, OTKIIFOUHTh KOPOTKO3aMBIKATEIIh, PACCUMTATh TOK CpadaThIBaHHs Pele TOKa, 3a1aTh
IIOIIyYEHHOE 3HAYEHHE B JHAIIOTOBOM OKHE ITapaMeTPOB AH((epeHIMAILHON 3aIl[UTEl. AHAIO-
THYHBEIM 00pa3oM 3aaTh YCTAaBKH cpabaThIBaHM 3alUTEL « /] 311I» Ha snekTpocTaHIH Nel .

12) Ha snexrpocranimsax Nel u Ne2 repeBecTH Bce 3allTHI B pa0boTy (IMETYOK ITPaBOMH
KHOIIKH MBIIIH 110 0003HAYEHHIO COOTBETCTBYIOMIEH 3aIuThl Ha MHeMocxXeMe 11K).

13) Ha snexrpocramipin No2 Iepeknrodarens SAl MOIYISI KOPOTKO3aMBIKaTeIsd IepeBe-
CTH B ITOJIOKEHHE « BKII» IS CO3/IaHM S PEXIIMA KOPOTKOI'O 3aMBIKaHHS. [[pH ITpaBIIIbHO BEIOPaH-
HBIX YCTaBKaX, IMIPOH30HAET CEJIEKTHBHOE OTKIIFOUEHHE JIMHHH 3IeKTporepenayn W2. [1pu sTtom,
OTKJIIOUEHHOE COCTOSIHHE KOMMYTAI[HOHHBIX aIllraparoB JMHHH W2 orolOpaxkaeTca OIHOBpE-
MEHHO Ha JIOKAJIbHBIX KOMIUIEKCAX YIIpaBJIeHHS H 3amuThl H Ha LIKJIY. Kpome Toro, orodpaxa-
eTcs cpa0oTaBIIee COCTOSHHE 3al[HT Ha AMIeKTpocTaHIMAX U 1Mo kaHamy BCITA Ha LKV (T1ps-
MOYTOJIbHHKH 3aIl[HT Ha MHEMOCXeMAaX HMEFOT KPaCHEIH IBET ). BEITIOITHUTS KBHTHPOBAHHE 3aIIHT

(G,I[IIH&I)I—[BIﬁ II[ETTYOK JIEBOH KHOITKOH MBIIIIH ITO HBGﬁpﬂ,H{EHIIID 3dlITHTBI Ha MHEMOCXEME 3JICKTPO-

craHIH). OOpaTHTe BHHMaHHe, YTO KBHTHpoBaHHe 3armT ¢ [[KJ[Y He JTOCTYIIHO, OJHAKO, IIPH

KBHTHPOBAaHHI 34IIIHTBI Ha JIOKAJIbHOM KOMIUICKCE VIIPpABJIICHHA H 34dlllHTHI CTAHIIHH, CHI'HAJIH34d-

I[HS cpabdaTeIBaHM A 3allUTEI cOpackiBaeTca H Ha KTV .

11) Ilepexmrouatens SAl MOAYIIS KOPOTKO3aMBIKATEII IIEPEBECTH B ITOJIOKEHHE « OTKIIY.
Ha IHK/IY mmomgaTte KOMaHJBI Telle OTKIIFOYEHHS BCEX BBIKIIFOYATEJIEH B 3IIEKTPO3HEPreTHUYECKOH
cucteMe. Ha snexrpoctaHigin Ne2 repeBecTH IoTeHIIHOMETP RP1 Moy Bo30yKIeHHS B Kpa-
HEe JIEBOE ITOJIOKEHHE, OTKIIIOUHTE TYMOIEp IMoJauH IMMTaHHI MOAYILI BO30yAIeHH I «CeThby. [le-
peBecTH moteHImoMeTp RP1 Moy mpeoOpasoBaTerisd 4acTOTHL B KpaiHee JIEBOE TTOJIOKEHHE,
repekTodares SAl YCTaHOBHTE B CpeHee IMOJI0KeHHe. OTKIIFOUHTS aBTOMAThI HCTOYHHKOR ITH-
TaHHS MOJEIEH MEKTPOCcTaHIMH Nel 1 No2.

12) OcTaHOBHTE padOTY IIPOrpaMM YIIPaBJIeHH Ha 3NeKTpocTaHIIIX Nel i No2 KHOIIKOMH
«CTOIT», KOMaHJOH I''TABHOI'O MEHIO « YIIpaBleHHe — CTOIT» HIIH ropsyeH KiIapHineH F6. AHamo-

T’HYHBIM 00pa3oM, OCTAaHOBHTE padoTy IporpaMmMel yirpasieHHsa Ha LK /Y. Bunmanne! I1pu ocra-

AOKYMEHT NOANCAH " i
SNEKTPOHHOW NOANUCHIO dX YVIIPAaBJIICHHA SJICKTPOCTaHITIAMIL, ITPOI'PaMM
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13) OdopmuTh 0TUET 1O TabopaTOPHOI padoTe.

Codeporcanue omuema:

OT4YeT JOILKEH COMEPXkKATh:

1. Haseanue paloThI;

2. Ilems paboTHI,

3. Kpatkiie TeopeTHYECKHE CBENEHIS,

4. Ormicanie HCIIOb3YEMOro 000PYAOBAHH S H MaTEPHAJIOB,
5. Ilopsmok BRIMOIHEHH S PaOOTHI,

6. BeruncieHnsa u o6paboTKa pe3yibTaToB,

7. BBIBOJIBI.

K OHMPOJIbHbBIE 601POCHL.

1. Kaxamns! ¢ pa30BOH MOAYISIIHEH.

. KaHame! ¢ oTHOCHTEIBHOH (pa30BOH MOIYISIIHEH.

PaGoTa HCTOYHIKA OIIOPHOI'O CHI'HAJIA, CIIOCOORI TTOJIYUEHIS OIIOPHOI'O CHTHATIA.
[ IpenMyIniecTBa OpraHu3alii KaHajaIoB CBS3H 110 JISIT.

. CTpyKTypa JelIeHHs KaHaloB cB3H 110 JIOIT (110 yacTote).

. CimoxubeIn BY KaHan H ero cOCTaBIISIIONIHE. JIMHEHHBIN BBICOKOYACTOTHBIN TPAKT.

. I'pynimmoBoe yerporcTBO TM, 0011acTh IMpHMEHEHH S H Ha3HAYEHHE.

N IR =NV B N UCR

10. HusKo4yacTOTHBIE KAaHAIRI CBSI3H.

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
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Jlabopamopnaa paboma Ned. Onmumuzauus nomeps IJeKmpulecKoil IHepiu 6 pac-
npeo eiumeIbHbIX CeMAX 3d CUem Pezyiupo 6 AHUA MOUWHOCHEIl ZEHEPUDYIOUUX ITIeKnD 0-

CIaHuu

Ilens padbomer: V3yduTh IIPHHIIHIIEI JHCTAHIHOHHOIO VIIPABIEHHS PeKHMOM PpPalOOTHI

JJICKTPOCTAaHII! [H.

OCHO6bL meopuu:

CoOBpeMEHHBIE CHCTEMBI VIIPaBJIEHHS XapaKTEPH3YIOTCS TePPHTOPHAIIBHON M () YHKIIHO-
HaJILHOMN PacIpeleIeHHOCTRIO YCTPOHCTB cO0pa JaHHEIX H YVIIpaBIeHHI. KOHTPOIh X0/1a TeXHO-
JIOTHYECKOTIO IIPOIlecca H YIIPaBJIeHHE HH30BOH aBTOMATHKOH OCYIIECTBIIIETCS OIIEPaTOPOM C aB-
TOMaTH3HPOBAaHHOIO paboyero MecTa omeparopa (APM) mmi omepaTOpcKOH CTaHI[HH, COCTOS-
II[€, KaK IIPaBIIIO, H3 IBETHOIO I'papMueCcKOro AHMCIUIES ¢ KIIaBHATYPOH, YCTaHOBJIEHHBIX B OIle-
paTopckoM IromelneHuH. [Ipun HeoOxXoanMocTH ycTaHOBKH APM-oreparopa B 1eXy HCIIOIb3Y-
IOTCSI IIPOMBIIIUIEHHBIE paboYHe CTAaHIHH CO BCTPOEHHOH KIIaBHATYPOH HIIHM BHIITOJIHEHHOM B IIBLIIE
- BIIArO3alMIIeHHOM HCIIOIHEH .

[IpeacraBneHIe JaHHBIX B peaJIbHOM MacIlTade BpeMeHH 0 XOJIe TEXHOIOIHYECKOr o Ipo-
I[ecca, BU3yalIM3allHs ITPOI[ecca B BHAE MHEMOCXEM, COCTABIIEHHE OTYETOBR M I'pa(pIKOB, CHTHAJIH-
3al[Ms1 OTKIIOHEHHH ITapaMEeTPOB H APYrHe HeOOXOHMEbIE (PYHKI[HH OCYIIECTBIISIOTCS C TIOMOIIBIO
crielHanbHOro mporpaMmuHoro otecrneueHnsa SCADA-cucteM. SCADA-cucreMa (Supervisory
Control And Date Acquisition — cucTeMa cOopa JaHHBIX H OIEPATHBHOI'O JUCIIETUEPCKOIO YIIPaB-
TIeHH ) pa3pabaThIBalach, KaK YHHBePCaIbHOE MHOTO(DYHKI[HOHAIbLHOE IIPOrpaMMHOe o0ecIieye-
HHE CHCTEM BEPXHETO YPOBHS, ITO3BOJISIOIIEE OIIEPaTHBHOMY IIepCcOHAITy HanOolee 3(p(QeKTHBHO
VIIPABIISATh TEXHOIOTHMYECKHM ITpolleccoM. [0 Mepe pasBHIHS IPOrPaMMHBIX H aIllapaTHBIX
cpeacTB HaOmomaeTcs rmpuMeHeHne SCADA-cHCTEM Ha HIDKHEM, KOHTPOJUIEPHOM, YPOBHE.

OcHoBHBIe (PyHKIMH SCADA- cHcTeM:

1) cOop JaHHBIX O ITapaMeTpax IMPoIecca, IMOCTYITAIONIHX OT KOHTPOJIJIEPOB HIIH HETTOCPE-
CTBEHHO OT JAaTYHMKOB H HCIIOJHHTEIBHEIX YCTPOHCTB, HAIIPHMED, 3HAUeHHS TEMIIEPATVYPHI, 1aB-
JIEHHS U IPYTHX ITapaMeTPOB, ITOJI0KEHHE KiIallaHa HIIH Bajla HCIIOJIHHUTEILHOIO MEXaHH3Ma,

2) oOpaboTka H XpaHeHHe (apXHBHPOBaHHE) ITOTYIeHHOH HH(popMalpH. [1o 0O0padoTKoi
HH()OPMaIHH ITOHHMAEeTCS BRIITOITHEHHE (DYHKIIHI (PHIIBT PALFH, HOPMaJIH3al[HH, MacIITabHpoBa-
HHSL, THHEApH3al[HH IS IIPHBEAEHHS JaHHBIX K HYKHOMY (popMarty;

AOKYMEHT [OAIMCAH 30H. CHMBOJIBHOH HJIH HHOH (pOopMe HH(DOPMAITHH
SNEKTPOHHOW NOANUCHLIO ? hop hopmarn
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4) cHTHaIM3al[Mg H3MeHEHII X0a TEXHOJIOTHYeCKOro IIpolecca, 0COOeHHO B ITpE/aBa-
PHITHBIX H aBAPHIHBIX CHTYAISX B BHAE CHCTEMBI allapMOB. [IpH 3TOM MOXKET OCVYIIECTBIIATHCS
PETHCTPALIHA ACHCTBHH 0OCTYKHBAOIIETO IIEPCOHAIA B aBAPHITHBIX CHTYaIlH X,

5) popMHpPOBaHHE CBOJOK, KYPHAIOB H APYTHX OTYETHBIX JJOKYMEHTOB O XOJe TeXHOIIO-
THYECKOI0 ITpoIecca Ha OCHOBE HH(POpMAIHH, cOOpaHHOH B apXHBaXx,

6) (opMHpoBaHHE KOMaHJ, OIlepaTopa IO H3MEHEHHIO ITapaMeTPOB HACTPOMKH H peKHMa
PabOTHl KOHTPOIUIEPOB, HCITOJIHHTEJIbHEIX YCTPOHCTB (ITyCK-OCTaHOB, OTKPEITHE-3aKPBITHE ),

7) aBTOMAaTHYECKOE YITPaBIIEHHE XOJOM TeXHOIOIHYECKOIO ITPOI[ECCA B COOTBETCTBHH C
nMerouvicsa B SCAD A-cuctemax anroputMamu yipaBiaeHus ([1HM— ITH JI—-perymipoBaHnie, I10-
3HI[HOHHOE, HEYeTKOe PerylIHpoBaHHe). JlaHHbIe (PYHKIIHH peKOMeHAYeT ¢S HCITOIIb30BaTh IS pe-
IIIEHH S 3a{a4 HEBBICOKOTO OBICTPOAEHCTBHAL

Taxim o6pazoM, SCADA-CHCTEMEBI SBIISIFOTCS MOIIHBIM HHCTPYMEHTOM IS pa3padOoTKH
[1O BepxHero yporHs ACY TII. 1lpu stom oT paspadoTunka He Tpedyercsa OONBIINX 3HAHMI B
00IaCTH IMPOrpaMMHPOBAHH S Ha S3BIKAX BRICOKOI'O YPOBHAL

SCADA-cHucteMa InTouch ("Wonderware", CIIIA)

[Tporpanmmoe obecrieuenre InTouch gBngeTcsI 00BEKTHO-OPHEHTHPOBAHHBIM YeJIOBEKO-
MarnHHHEIM HHTepdeiicom (HMI — Human Machine Interface) ams mporieccoB cOopa JaHHBIX H
VIIPaBIIeHHA, KOTOPOE IT03BOJISIET KOHTPOIMPOBATh U VIIPABIATE OOBEKTAMH H CHCTEMaMH, HC-
ITONB3YA I'paHYeCKHe OOBEKTHI.

OcHoprHble (pyHKIIMH HMI: oToOpakeHHe ImapaMeTpoB 0OBbeKTa YIIPaBIeHHS, 0ToOpakKe-
HHE TEKYIIHX H HCTOPHUYECKHX TPEHIOB, OTOOpaKeHHe M PErHcTpals aBapHilHbIX CHIHAJIOB.
Cpencrea 00bEKTHO-OPHEHTHPOBAHHOIO ITPOEKTHPOBAHIS TTO3BOMISIOT CO3aBaTh JHHAMHYECKIE
300paKeHIs, IIOAACPKHBAIOT HX BpallleHHe, QyOIHpOBaHHE, KOIMPOBAaHHE, BCTABKY, CTHPAHIE
H JIp. orepaiii. AHHMAIHOHHBIE CBA3H IOIAEPKHUBAIOT PaboTy ¢ AUCKPETHHIMH, aHAJIOTOBBIMH
H CTPOKOBBIMH IIEPEMEHHBIMH, TOPH30HTAIPHEIMH H BEPTHKAIBHBIMH IBHKKAMH M KHOITKAMH, a
TAKKE CBS3AaHEI C pasMepPOM H I[BETOM TEKCTa, Er0 MECTOIIOJIOKEHHEM, BPAIlleHHEM H MEPIIAHHEM.
InTouch coxpepxur OHOTHOTEKY MacTep-00bekTOB (Wizard), BKIIIOUAIONIYIO ITpeJBapPHTEIILHO
CKOH(HTYpHpPOBaHHBIE BCIIOMOTaTellbHBIE CpeJCTBa — IIepPeKIIIoYaTelH, ITOJI3YHKOBBIE PETryILI-
TOPBI, CUETUHKH. BO3MOKHO CO3JaHIEe COOCTBEHHBIX MAacTeP-00BEKTOB IIPHMEHHUTEIIBHO K KOH-
KPETHOH CHCTEME.

[Tpmmoxenne Productivity Pack, sBisrorneecs gonmomHenneM k InTouch, cogepxHuT OHO-

nHoTeKy Oomnee yeM Ha 2000 MacTep-00beKTOB, YHHBEPCAIIbHEIE cpeicTBa ITpocMoTpa Ha 200 daii-

[IOKYMEHT MOAMUCAH I D
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- DDE-o6meH (Dynamic Date Exchange — pumamirdeckuit oOMeH JaHHBIMH). BOJIBIIINH-
CTBO CEPBEPOB BBOJIa-BEIBOJA (HAIIPHMED, KOHTPOIUIEPHI) IToaepknBaroT DDE-oOMeH a1 repe-
nauyn JaHHBIX B InTouch-mipuinoxkenne, u3BecTHOe NMpHIokeHHe Excel Taxke ucnoms3yer DDE-
MexaHH3M. HMcrons3ya NetDDE, nocraBngemsiit ¢ InTouch, monp3oBaTens momydaeT BO3MOXK-
HOCTh CBSI3H 10 DDE Mexay 3amadaMi Ha pasHBIX KOMIIbIOTEpaxX yepes ceTh. llogmepxuBaercs
cBa13b Mexkay Windows, VNS u UNIX ¢ momorpro mpotokonoB NetBIOS, TCP/IP u DecNET, a
TAKXKE Yepes IMOoCIeJOBAT b HBIH KaHal,

- OLE-texnomorus (Object Linking and Embedding — BkIroueHHe 1 BcTpaHBaHHE 00BeK-
ToB). Mcrmone3yeTcs i1 B3aHMOEHCTBHSA C AP. ITOIb30BaTelb CKHMH ITPHIOKEHHSIMH,

- OPC - mporpammel (OLE for Process Control — OLE s yrpaBiIeHHS ITPOIECCaMH).

InTouch 7.11, mognepxxnBaemasgs OC Windows NT, sBisieTcsI OJHHM H3 KOMIIOHEHTOB HH-
TErPHPOBAHHOIO ITAKeTa ITPOrPaMMHOT0 00eCIIeYe HI S A1 TIOIIHOM aBTOMAaTH3aL[HH IIPOH3BOICTBA
Factory Suite 2000.

KomroneHtsl Factory Suite HCITONIB3yIOTCS Ha TPeX YPOBHSX aBTOMAaTH3ALHH:

- Ha KOHTPOIJIEPHOM YPOBHE (yIIpaBleHHe IporeccoM ¢ romorsio 11JIK, YCO, pabounx
CTAHIHH);

- Ha ypoBHe SCADA-cHcTeM (CYIIepBH3OPHOE YIIPaBIeHHE TEXHOIOTHYECKHM ITPOIIEC-
COM);

- Ha ypoBHE MES-cHcTEM (OIepaTHBHO- IHCIIETYEPCKOE YITPABIEHHE ITIPOL[ECCOM).

Factory Suite rmoctpoeH Ha OTKpHITHIX TexHonormax COM, DCOM, OPC, ActiveX H co-
HEePKHUT OOJIBIIIOE YHCIIO CEPBEPOB BBOAA-BBIBOJA, 00ECIIEUHBAIOINMX CBSI3b C O0OPYIOBAaHIEM,
IIpHOOPaMH H YCTPOHCTBAMH CBS3H. Bes HH(popMaI[Hg HaKaIUTHBaeTCS B PESIIHOHHOH 6a3e JaH-
HBEIX pearmbHOro BpeMeHH Industrial SQL Server. 3a cueT mcmonbs30BaHHA IMpoTokona SulteLink
o0ecreyHBaeTcsI BEICOKOE OBICTpoJielicTBHE (3armch okojio 40000 rmapamMeTpoB B CEKYHAY C ya-
CTOTOH 3aImHCcH IO 1MC), KOMITAaKTHOCTDh XpaHEeHHS JaHHBIX (2-X MecsSuHBIH apxuB H3 4000 mapa-
METPOB 3aHHMaeT OKolIo 2 MOaiir muckoBoro npocrpaHceTBa). IndustnialSQL Server nemompsyer
BO3MOKHOCTH Microsoft SQL Server, B TOM urciIe ero BO3MOKHOCTH (PHILTPaIHH, OObeJHHEHH S
1 00pabOTKH JaHHBIX g yA0OCTBa HMX 3ampoca H BEIOOpKH. IndustrialSQL Server MokeT aBTo-
MaTHYeCKH OOHOBJISTh CTaTHCTHYECKHE JaHHBIE B BHJIE CBOMHBIX TAOIIHI] C 3aJaHHOH ITPOH3BOIH -
TeJIbHOCTBIO, (PHKCHPYS CPeJlHHe, a TaKKe MaKCHMAallbHble H MHHHMAaJIbHbIE 3HAUYEHH S ITapaMeT-
poB. Jlaxubie H3 SQL cepBepa B BHIE OTYETOB MOI'YT IlepeflaBaThcs ITyreM Web-gaiina B Internet
H Jlaliee YIaJIeHHBIM IT0JIb30BaTelsIM, a TakKe Yyepe3 GSM-MoieM 3allpalliBaThCA H IIepeJaBaThCs

NOKYMEHT NOAMNWCAH . _
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[TomrmMo 00BEKTHO-OPHEHTHPOBAHHOM I'papHKH, aHHMAI[HOHHBIX CBS3eH M OHOITHOTEKH
MacTep—o0BekToB, InTouch maeT moas30BaTEIsIM BOZMOKHOCTE YAAJIEHHOIO AOCTYITa K HCTOYHH-
KaM JJaHHBIX BBOJIa-BEIBOIA (HarmpumMep, Microsoft Excel) 6e3 HeoOX0MHMOCTH cO3AaHH A TATa (Tar
— 3TO 3alMch Oa3bl JaHHBIX, cOAepKamas HH(OPMAI[HIO O ITapaMeTpe Ipolecca) B IIOKAIbHOMH
0aze JaHHBIX TAroB. [[pyruMH QyHKIsSMH InTouch sBisroTCS 0JHOBpeMeHHas MOIePKKa MHO-
T'OYHCIIEHHBIX HCTOYHHKOB ajJapMoOB (ojJiepkka oT 1 go 999 mpHOPHTETOR anapMOB). AlapMbI
MOTYT OBITh BEIBEJIEHBI Ha SKpaH, 3alllcaHbl Ha JUCK H BEIBEJEHBI Ha Ite4aTh. Taxxke InTouch
ITO3BOIISIET CO3MaBaTh HCTOPHUECKHE TPEHIBI H TPEHIBI PEATIbHOI'O BPEMEHH € BO3MOKHOCTBIO OJI-
HOBPEMEHHOI'O OTOOPaKeHHS IO 8-MH IlepeMeHHBIX (TPeH] PealbHOIO BpeMeHH ITOJIePKHBAET
paloTy C YeThIPbMS IlepeMeHHBIMH). [IpH 3ToM KaKaas IlepeMeHHas YHTaeTCs H3 COOCTBEHHOTO
(paiina. Bo3MorkeH 3KcItopT JaHHBIX B Excel, (aitn gaHHEIX HiH B KaHail DDE. Kpome Toro, moJs-
30BaTejIb MOKET TeHEPHPOBATh OTYETHI HaIpsMyro M3 ImpoekTa InTouch myreM mmpsmoro ¢gpopma-
THPOBAHIS 3KpaHa, BEIBOAHUTE Ha I€YaTh HJIM PACChLIaTh 10 3IIEKTPOHHOMH ITOYTE.

Brarogaps Hamrurro pyHkimH SPC (Statistical Process Control — CraructHueckoe YIIpan-
nenue IIporieccom) InTouch mpemocTaBiasieT BO3MOKHOCTh CTATHCTHYECKOIO YIIPABIIEHHS ITPO-
I[eCCOM Ha YPOBHe oreparopa. Taxxke (pYHKI[HH ITaKeTa ITOJIePKHBAIOT JTOTHYECKHE H MaTeMaTH-
YeCKHe BhIpakKeHH . [lomb30BaTeNh MOKET BEIBOAHUTE Ha SKPaH AeHCTBUTEILHEIE UICIIa C OJHHM
3HAKOM ITOCJIEe 3aIlITOM (IIPH BEIYHCIEHHSIX HCIIONIb3YETCS INIAaBArOINasl apH()METHKA C JBOHHOM
TOYHOCTEIO). KpoMe TOro, Molb30BaTEh MOXKET OIHCHIBAaTh CBOH COOCTBEHHBIE (DYHKIIHH C JIO-
OaBIIEHHEM HX B MEHIO.

CucreMa maponei InTouch ripegocraBiiseT BeTpoeHHYIO cHeTeMy JocTyia Ha 10000 ypoB-
HEH, FTapaHTHPYIOIIYIO HAJEKHYIO 3aI[HTY CHCTEMEL.

[IpoekTrl ¢ mcnomp3oBaHueM InTouch IIMPOKO HMCMONB3YIOTCSA B Pa3IMYHBIX OTPACTISIX
ITPOMBIIIIEHHOCTH.

[Taker InControl — 5To cHcTeMa mporpaMMHPOBAaHHS H YITPABIIEHHS C OTKPEITOH apXHTeK-
TYPOH pealbHOI'0 BpeMeHH, IT03BOIISIOIIAs cO3/1aBaTh apXUTeKTypy SoftPLC ¢ 3aMeHOH Tpa HIH-
oHHoro IIJIK Ha PC, moaxmoyeHHBIH K YCTPOHCTBAM BBOAA-BBIBOJA Yepe3 JIOKAJIbHBIE CETH
Profibus, Modbus u ap. InControl mognep:kxmBaeT S3BIKH peneiiHoii morukd (LD), mocnegoBaTems-
HBIX (PYHKIMOHAIBHBEIX cxXeM (SFC) m cTpykrypHpoBaHHOro Tekcra (ST) mo craHmapry IEC
61131-3. [TognepxkuBaerca TexHonorusa ActiveX (IIHM-, IIW]]-peryinsropsl, He4eTKas JIOTHKAa H
np.). Takke JomyckaeTcs IIPOrpaMMHPOBAaHHE C HCITOIb30BAaHHEM TPaJHIHOHHBIX S3BIKOB ITPO-
IPaMMHPOBAaHH . BCTPOEHHBIH MEHEIKEP MPOEKTOBR ITO3BOJISIET OPraHH30BATh IPIIIOKEHHS 110
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Ha yIIpaBIeHHe pa3HBIM 3ajadyaM. InControl mogepkiBaeT pa3IHUHbBIE ITPOMBIIIUICHHBIE HHTEP-
¢ericel 1 ceTH — Profibus, DeviceNet, Interbus, DDE, SDS, Internet u ap. [logo6HO ApyrHM KOM-
nmoHeHTaM FactorySuite InControl yepe3 HaOop macTep-00bekTOB HHTErpHpYeTcs ¢ InTouch.

[Taket InTrack — cncTeMa yImpaBIeHHS ITPOH3BOACTBEHHBIMH ITPOLIECCAMH: OT 3aKYIIKH ChI-
Phs, MaTEPHAIOB H KOMIUIEKTYIOIIHX J0 BEIITYCKA I'OTOBOMH ITPOAYKIHMH. Pa3IHyHbIe CXeMBI ITPO-
H3BOJCTBEHHBIX ITPOI[ECCOB CO3JAKOTCS B CIIEIHAIbHOM Ipa)HYeCKOM PeJaKTOpe H BKIFOYAFOT
MacTEpP—OOBEKTEI, CPeIH KOTOPHIX €CTh IIPOH3BOJCTBEHHBIE IIETIOYKH, MaTepHAIIbHBIE PECYPCHL,
IIPOAYKTHI M ITP. Taxkum 00pa3oM, B paMKax OJHOH IIPHKIAHOH ITPOrPaMMbl COBMEIAFOTCS () YHK-
1 SCADA-cuctemel 1 MES-cuceremsl (Manufactuning Execution System — ITponsBojicTBeHHas
HCITOJIHUTeNNbHas cucTeMa). Mcrons3oBanrne DDE-o6meHa H OLE-TeXHOIOIHH MO3BOISIOT Opra-
HH30BaTh CBSA3b C VCTPOMCTBAMH BBOJA-BHIBOJIA, a4 TAKXKe C CHCTEMaMH BepXHero ypoBHS MRP
(Management and material Resource Planning- cucreMa IUIaHHPOBaHUSA PECYPOB IIPEITIPHSTHSA).
InTrack BximrodaeT B cedd, mogoOHo InTouch, Taru, Tekympie H HCTOPHYECKHE TPEHIBI, alapMBL,
ClleHapHbIe (DYHKI[HH H MacTeP-O0BEKTHI. 3a cYeT BCTPOEHHBIX (PYHKI[HI OTKPBIBAETCS BO3MO K-
HOCTh aBTOMAaTH3AI[HH 33Ja4 yyeTa, IJIAHHPOBAHNI H JHCIIETUYE PH3AIIMH IIPOH3BOCTRA.

InBatch — riuGkag cucteMa yIIpaBlIeHHS IIPOIecCaMH JO3HPOBAHHS H CMEIIIEHH ST B MeTall-
JTYPrU4YeCKOi, XMMHYECKOH, IHINEBOH H AP. OTPACIIIX ITPOMBIIITIEHHOCTH. UMeeTCs BO3MOKHOCTE
MOJIEIIMPOBATE IIPOIIECCHI, CO3IaBaTh PELENTH H HMHTHPOBATh HX HCIIOJTHEHHE, a TaKXKe YIIpaB-
JISITh peallbHBIM ITpolieccoM. InBatch TecHo mHTEerpHpoBaH ¢ InTouch, yro nmo3pomnsaer oneparopy
BECTH MOHHTOPHHI IEPHOAHYECKHX ITPOI[ECCOB JO3HPOBAHMI H cMemleHHs. Kpome Toro, InBatch
HMeeT HaOop (pyHKIHi i1t mHTerpan ¢ ERP-cuctemanm (Enterprise Resource Planning — cu-
cTeMa IUIaHHPOBAHH S IIPOH3BOJCTBA), B TOM YHCJIE OCYIIECTBIATH INIJaHHPOBAaHHE CPOKOB, MaTe-
PHAJIOB M IIPOM3BOCTRBEHHEIX PE3YIILTATOB IIPOM3BOICTBEHHEBIX ITPOIIECCOB.

FactorySuite Web Server ¢ momomipro yrumuTel Application Publisher BeImomHseT QyHK-
I[HH ITpeo0pa3oBaHH co30aHHbIX INT ouch mpHimokeHHit B BH, JOCTYITHBIH JUIS IIPOCMOTPA C JIHO-
00ro yAaJIEeHHOIO Y3714, H VIIPaBIIEHHS IIPOH3BOICTBEHHEIM ITPOI[ECCOM B PEKHME PEAJIbHOTO Bpe-
MeHH yepes Internet u Intranet.

B smBape 2003 r. moseminack HoBasd BepcHA InTouch 8.0 makera FactorySuite A2 Ha miart-
dpopme ArchestrA xommraHmm Invesys, oObeqHHSTIOIIEH Bce KOMITOHeHTHI FactorySuite A2. B
YHCIIe HOBBIX KOMITOHEHTOB — cepBep npwioxeHHi Industrial Application Server (IAS), mprme-
it Ha cMeHy IndustrialSQL Server. IAS Bxmodaer B[ Galaxy co cpefoil pazpaO0oTKH ITPHIIO-
keHui IDE (Integrated Development Environment) u cpegoii nenmomHenns. IAS oGecrnieuynBaet

AQKYMERH: (IIEACAH TIPABJIEHHE TTOACHCTEMAMH aTIaPMOB U COOBITHIT
3MEKTPOHHOM MOANUCHIO P A p ;
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IAS B otmmune ot InTouch 7.11 omepupyeT He ¢ Taramu, a ¢ oObekTaMH ("aHAIOrOBOE YCTPOH-

CTBO",

IMCKPETHOE YCTPOHCTBO", "tmraTopma”, "mepeximroyarens” U 1Ip.). M cronp30BaHHe TUIaT-
dopmel Archestr A obecrieunBaet mHTerpario IAS, BJ Industnial SQL Server m SCADA -cHCTEMBI
InTouch 8.0, coxparasg BpeMs pa3pabOTKH IIPHIOKEHHH IJI1 aBTOMATH3al[HH BCETO IPOH3BOI-
ctBa. ArchestrA, Takrm oGpaszomM, 3arnoHsgeT Hury Mexay ACY TII u ERP- cuctemMaMi BepXHETo
YPOBHSL.

SCADA-cucteMa Trace Mode ("AdAstra Research Group”, Poccus)

Trace Mode — 310 32-pazpsagHas SCADA-cHcTeMa, HMeroImas cepTH(HKaT ['occTaHmapra
P® u nmpokoe pacrpocrpaHeHue B Poccun u crpanax CHI'. Trace Mode sBisseTcs HHTerpHpO-
BaHHOH SCADA/HMI n SoftLogic cHcTeMoii, korja pa3paboTka IIPHIIOKEHHH IS OIlepaTOPCKHX
CTAHIHI H KOHTPOJIJIEPOB IIPOH3BOIHUTCS B paMKaxX OJHOIO ITpoeKTa Ha 0ase eauHoro [10. 3a cuer
HCITOJIb30BAHHUS ITPHHITUIIOB aBTOIOCTPOEHHS IIPOeKTa COKpAIaroTCs BpeMs ero pa3paboTKH H
CTOHMOCTb.

Apxmurekrypa cHcTeMBl Trace Mode — 3T0 KIIHEHT-cepBepHas apXHUTeKTypa ¢ HCIIOIb30Ba-
HHeM 001meH MojienmH o0bekToB DCOM mra OC Windows NT/2000/XP. OcHory Trace Mode co-
CTABIISET MOIIHBIH cepBep H B]] pearibHOro BpeMeHH. CBS3b C KITHEHTCKHUMH MOJYIISIMH, ITIPHIIO-
keHrsvMu SCADA-cucteM, YCO u CYE]] ocyiecTBIsSeTcS Yepe3 CTaHAapTHBIE HMHTepdelch
DCOM, OPC,HTTP, DDE, T-COM, ActiveX, SQL/ODBC.

OcHOBHBIE (DYHKITHH cHcTeMBI Trace Mode 5:

1) MoaympHas CTPYKTYpa ¢ 4HcIoM KaHainoB oT 128 go 64000x16.

2) BerpoenHas mojjiepkka POCCHHCKHX KOHTpoOIniepoB PemmkoHT, JlommkonT, 111711,
KPYH3, MOK, 5K2000 u gp.

3) [logaepxKa MeKIyHapOJHOIO CTaHAapTa Ha CpeIcTBa IIpOr pAMMHPOBAHN S KOHTPOJLIE-
poB IEC 61131-3.

4) buGnmuoreka JIpaitBepoB KOHTpoimiepoB (pHpM Rockwell Automation, Siemens, Schnei-
der Electric, Moeller, PEP, Fisher Rosemount u ap.

5) CpeactBa mporpammvupoBanusg PC-base xoHrpomnepor M1C2000, ROBO, Lagoon,
TREIu gp.

6) Berpoennas cucrema 6osiee 150 amropurmoB ACYTII, B ToM YHCIIe alTOPHTMBI (PHITb-
Tpaiu, [11- u [1W J[-peryimpoBanis, HEUETKOE H ITO3HIIHOHHOE peryimposanue, IHHIHMM-1mmpeod-
Pa30BaHNE U JpP., a TaKKe aJallTHBHASA HaCTPOIKa PETYIISTOPOB.

7) OTKPBITOCTD IS BCTPAaHBAHIS ITOIb30BATENbCKHX allOPHTMOB H (pOpM O0TOOpakeHH
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CVTb aBTOIIOCTPOEHH S, YCKOPSIOIIETO pa3paboTKy IMPOEKTa, 3aKIII0YAETCI B aBTOMaTHYE-
CKOM I'€HEpHpPOBAaHHH 0a3 KaHAJIOB OIEPaTOPCKHX CTAHIHH M KOHTPOJUIEPOB HAa OCHOBE HH(OP-
MAaI[HH O YHCIIE TOYEK BBOJA-BHIBOJA, HOMEHKIATYPe KOHTPOIUIEpoB H YCO, XapaKTepe CBS3H
mexay IIK u ITJIK.

brnarogaps aBrornocrpoeHHro, paspadorka ACY TII cBoaHTCS K CIEAVIOIEMY:

- B pabouem none PemakTopa 0a3pl KaHAJIOB pa3MeMIalOTCsI HKOHKH (00BeKTH) KOHTPOJI-
JIEPOB M OIEPATOPCKILX CTAHI[IIH.

- YKa3BIBAKOTCS YHCIIO CHTHAJIOB BBOJIA-BEIBOJA M HAIIMYHe HH()OPMAIHOHHOIO OOMeHa
MEKIY V3IIaMH.

- 3arryckaeTcs aBTOIIOCTPOEHHE, KOTOPOe aBTOMaTHYeCKH (popMHpYeT Ga3bl KaHAIIOB ITPO-
eKTa.

PazpaboTka rpadideckoro uHTepdeiica OCYyIIeCTBISETCA ¢ MOMOIILIO PelakTopa mpe-
CTABIIEHHS JaHHBIX (aHaIOrHmdyHoro PemgakTopy Oa3bl KaHAIOB), KOTOPEIH ITO3BOIISIET CO3/[aBaTh
MHEMOCXEMBI TEXHOJIOTHYECKHX OOBEKTOB H JHHAMHYECKHE OOBEKTHI (THCTOIPAaMMEL, TPEHIIHI,
OeryirHe JOPOKKH H ITp.). buOmHoTeka 00beKTOB BKIFOYAeT eEMKOCTH, TeINIO0OMeHHHKH, KHOITKH
u jp. Ilomp3oBaTtens MokeT Ha s3bike Visual Basic (VB) HammcaTrs coOCTBeHHBIE (POPMBI KaK
ActiveX u BcTpouTh HX B Trace Mode. Bo3MoskHa oTiTagka ImpoekTa H3 pefgakTopa Trace Mode B
PEXKIME PEAIIBHOI'O BPEMEHH.

I[To nporokoam TCP/IP, IPX/SPX, DCOM, DDE/NetDDE, OPC u ap. ocylecTBIIeTCS
CBSI3b ¢ o(pHCcHBIMH NpHiokeHHsIMH Excel, Access, MS SQL Server, Oracle, SyBase, BaseStar,
R/3, nmporpavmami [IAPYC u I'AJIAKTHUKA Ha ypoBHe ACVII.

OcHoBy 10 gucneryepckoro ypoBHA yipasineHHs cocTaBIsroT MPB. MPB Trace Mode —
3TO CEPBEP PEATIBHOIO BPEMEHH, OCYIIECTBIISFOIIII IIPHEM JaHHBIX ¢ KOHTPOJUIEPOB, YIIPABIIEHHE
IIPOIIECCOM, BH3YAIH3aIllHI0 HH(popManuH, pacdeT TOII, BeleHHe apXHBOB (C JHCKPETHOCTHIO
0,001 c).

Trace Mode copmepxuT cpeacTBa ;g pazpadboTkHn APM pyKOBOJHTEIIS ¢ TIOMOIIBIO MOTY-
el Supervisor, KOTOpbIe MPeJOCTaBISIOT PYKOBOJHTEIIIO BCKO HEOOXOIHMYEO HH(OPMAIHIO O ITa-
paMeTpax H COCTOSHHI TEXHOIOTHYECKOIO ITPOIECCa.

Trace Mode 1mo3BongeT co3maBaTh pe3epBHpOBaHHBIE MHOrOypoBHeBhIle ACY TII mac-
1Ta0a MpeAIpHATHA Ha 0aze BeaynHx ceTeBbhIX OC ¢ oOmeHoM 1o mpoTokony NetBios, NetBEUI,
[PX/SPX, TCP/IP. CeTeBble KOMILJIEKCH JOITYCKAIOT CTPYKTYPHPOBAHHE C BEIJIEJIEHHEM CIeIYIO-

X ‘_’;"I)GEHE]?IZ KOHTPOJUICPOB, JTHCIICTUYEPCKOI'O H aIMIHHCTPATHBHOI'O.
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Ceptudhukar: | 12000002A633E30113AD425FBS0002000002A6
Bnapeneu: lebayxoea TateAHa AnekcaHapoBHa

OdopMIIeHHe OTUETOB O XOJIe TEXHOJIOrHYECKOr 0 ITPOIeCCa OCYIIECTBIIIETCS C ITOMOIIBIO
Cepeepa JOKYMEHTHPOBAHH A, CepBep IMIPHHNUMAET JaHHBIE OT VAAJIEHHBIX MOAYIIEH H 00padaThI-
BAeT MX B COOTBETCTBHH CO CI[eHApPHAMH. [ 0OTOBBIE OTYETHI MOI'YT OBITh 3aITHCAHEI B (DAL, BHIBE-
JleHBI Ha IeYaTh, SKcrnopTHpoBaHbl B CYE ]I mmi npeactaBieHsl B Internet. /I oOmeHa HH)OP-
MalHel 1o ceTH Intemet ucromp3yercs Web-cepBep Trace Mode. T exXHOIOTHS TOHKOTO KIIHEHTa
ITO3BOJISIET OCYINECTRILITh BH3YAIH3AIHIO IIPOIiecca, (POPMHPOBATH TPEHABL H allapMbl, (DOPMHPO-
BaTh YIIPABJISIOIIIE BO3IeHCTBHA ¢ ITOMOIb0 Web-0poysepa.

Trace Mode nmoamepkHBaeT TEXHOIIOTHH TeneynpaBieHHd yepe3d GSM n SMS. GSM-ak-
tHBaTOp 11 Windows NT 1mpeocTaBiIseT ITOIb30BATENISIM Ha COTOBEIE TeJIe(DOHBI OTYETHI TPEBOT,
ITIO3BOJISIET TIEpeaBaTh ¢ COTOBOIO Tejle(pOHAa KOMAaHIbI YIIPaBIeHHS, ITOIy4aTh HH(MOPMALHIO 1O
3aIlPOCY C COTOBOTO Tene(oHa.

SCADA-cuctema SIMATIC WinCC ("Siemens", I"'epMaHII)

OcHoBy WInCC cocrapirsgeT 6a30Bas CHCTeEMA, ITOIe P KHBarOIasg OCHOBHEIE HHTEP(EHChI
SCADA-cucrem,- OPC, ActiveX, ODBC, SQL u ap.

B cocrtaB 0a30BOH CHCTEMEL BXOAAT clexyroie KOMIIOHEHTEI: Control Center, Graphics
Designer, Alarm Logging, Tag Logging, User Archiv, Report Designer, Global Scripts, User Ad-
ministration.

Control Center BEIITOTTHAET CIeAYIOMINE (DYHKITHH:

1) OG30p JaHHBIX MpOeKTa H ITT00aIbHBIX YCTAaHOBOK CHCTEMEI,

2) 3amyck cpeZibl pazpaObOTKH HIIH HCIIOITHEHHS, (popMHpOoBaHHe 00mieH 0a3bl JaHHBIX I1e-
PEMEHHBIX H COOOIMIEHHI ¢ KOHTPOINIEPOB Sumatic; ocyIlecTBIIeHHe KOMMYHHKAL[HII ¢ KOHTPOII-
JIepaMHu,

3) KoH(Hrypaigizo MHOTOITOJIb30BaTeb CKOH KIITHEHT -CEPBEPHOH CeTEBOH CHCTEMBEL.

4) Graphics Designer HCIIOIb3yeTCs IS CO3aHNSI MHEMOCXEM H JHHAMHYECKHX IpadH-
YeCKHX 3JIEMEHTOB € HCIIOIIb30BaHHEM:

5) CraHmapTHBIX OOBEKTOB (TEKCTOB, JTHHHI, ITPIMOYIOJIBHHKOB, KPYTrOB, CTaTHYECKOH
rpa(pHKH H IIP.);

6) Iloms30BaTensCKIX 00heKTOB yIIpaBIeHHd, ActiveX 00BeKTOB;

7) Pexamva On-line, mogaepxxu OLE Automation.

Alarm Logging nmprmMeHsieTcs 4151 cOopa H apXHBaIMH cOOBITHI B cHcTeMe. [locTymarorme
cOOOIeHNI 0TOOpaKarOTCs, a TAKKE MOI'YT F€HEPHPOBATh 3BYKOBEIE CHTHAJIBI TPEBOTH. Coo0I1e-
HHS MOT'YT ITOJATBEPAKIATH CSI OIIepaTOPOM (KBHTHPOBATHCS) B 3aBHCHMOCTH OT CTEIIEHH BaKHOCTH.

AOKYMEHT [OAIMCAH OBAHIA H3MEPSIEMBIX BEITHUNH. ApXHBaIlHA IIPo-
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apxHBa 0TOOPaKaroTcA B BHAE KPHBBIX HIIH Ta0mHI[. Bo3sMoKHO (hopMITpOBaHHE JaHHBIX JUIS CTa-
THCTHYECKOH OLIEHKH PabOThI CHCTEMEI, a TAKKE HMIIOPT M 3KCIIOPT apXMBOB Ha BHEIITHMIT HOCH-
TEIIb.

User Arcluv cirykHT JUIst XpaHeHHS IT0JIb30BaTelbCKHX JaHHBIX B (pOpMe 3aImceit co CBO-
OOIHO-TIapaMeTPHPYEMOH CTPYKTYPOH, OIPEAeIsIeMOH IT0JIb30BaTeneM. JJocTyIl K OazaM JaHHBIX
ocyiecTBIgeTca Kak uepes ODBC u SQL, tak 1 yepe3 WinCC API.

Report Designer ciyUT s TeHEpaliil OTYETOB B CBOOOLHO-IIPOIPaMMHPYEMOM (op-
MaTe, VIIPABILSIEMBIX COOBITHSAMH HIIH II0 BpEMEHH. | eHEPHPYIOTCS IIPOTOKOJIBI ITOCTYITAFOIIHX CO-
OOIIEHMH, H3MEPSEMBIX BEIHYHH H apXHBOB, ITPOTOKOILI IIOIbB30BATENLCKHX OTYETOB, paclie-
YATKH CITHCKOB IIePEMEHHEIX H T. 1.

Global Scripts cayKHT 11 ITporpaMMHPOBaHHS JeHCTBHI, IIPOH3BOJIHMBIX ¢ 00beKTaMH,
a Tak’Ke IPOrpaMM, BEITIOHSOIIIXCSA B (DOHOBOM peknmMe. (DYHKI[HMH, HalTHCAaHHBIE TTOIb30BaTe -
neM Ha si3eIKe AN SI-C, MOI'VT CUHTBIBATE H YCTAHABRIIMBATE 3HAUEHI S IIEPEMEHHBIX, BBI3EIBATh Ha
5KpaH HOBBIE H300paKeHH S, TeHEPHPOBATh coOoOIeHN 00 omOKax, reHePHPOBAaTh ITPOTOKOIIHI,
TTOJKITIOUATh JHHaMHYeckHe OnomnorexkHu (DLL) u mp.

User Administration ciayKHT I yIIpaBJIeHHS IIpaBaMH JOCTYIIa ITOJIb30BaTelIeH B CH-
CTEME.

Ko Bcem nepeuriciieHHBIM MOAYIIM WInCC umeeT API nHTepdeiic. CrcTeMa Mogaep K-

BaeTcsa OC Windows NT SP6 wmm Windows 2000 SP2 (cucremuas nmHa PCI).

Ykazarnue no mexHuke dezonacHocmu.

YKazaHH 110 TeXHHKe 0e30I1aCHOCTH ITPH BBIITOJIHEHHH HﬂﬁﬂpﬂTﬂpHLIK pﬂﬁGT ITPHBCCHDBI

B IPIIOKEHHE A.

VKazanusa no 6uinoiHeHU0 J1ad op amopHol pad omol:

1) Ha maGoparopHoii crolike «Mojens 3nekrpocTaHIH Nel» coOpaTh cXeMy J1aboparop-
HBEIX HCITBITAHHI, COOTBETCTBYIONIVIO pekuMy Ne3. [lepeximouarenn pexuma VIIpaBlIeHHS SA2
Moayisa «lIpeoOpasoBaTeis YacTOTRI» H SA]l MOAVIISA BO30OVKISHHS IEPEBECTH B ITOJIOKEHHE
«ABT».

2) Ha maGoparopHoH cTolike «MoJens 31IeKTpocTaHIHH Ne2» coOpaTh cXeMy Jaboparop-
HBIX HCITBITAHHI, COOTBETCTBYIONIYVIO pekuMy Ne2. [lepeximouarenn pexuma VIIpaBlIeHHS SA2

Moayis «lIpeobGpasoBarent 4acTOTEIY H SAl MOAyiIsa BO30OYKIEHHS IIEPEBECTH B IIOIOKEHHE

NOKYMEHT NMNOoAanncAH
SNEKTPOHHOWM NOANUCHLIO
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4) Ha mepcoHalbHOM KOMIIBIOTEPE I[EHTPATH30BAHHOIO KOMIUIEKCa MJHCIIETYEPCKOrO
yrpasineHud (L{KJY) zamycTuth nmporpaMMubeIi komimieke «DeltaProfi»y (ITyck — IIporpaMmer —
JIaGoparopubeni komiuieke — DeltaProfi). 3arpy3urs HeoOX0HMYI0 KOH(PHTYPAIHIO ITPOrPaMMbI
KoMaHIOoH «Pabotel — MOC — Kommeke 1Y — OnrHMH3a1HI peXHMOBY. 3aIlyCTHTE IIPOrpaMMy
B paboTy KHOIKOH «lIyCK» HIIM KOMaHOH I''TABHOI'O MEHIO « YIIpaBlIeHHe — IIYCK» HIIH ropayueH
KiiaBuImen F5.

5) Ha nepcoHaIbHOM KOMITBIOTEPE MOJEIH 3IeKTPocTaHIMH Nel 3aITyCTHTH IIpOrpaMM-
HbIH Komvimieke «DeltaProfi» (ITyck — [Iporpammer — JIabopatopHeIi komimiekce — DeltaProfi). 3a-
I'PY3HTh HeOOXOJHMYIO KOH(PHTypaIHio mporpaMmbl KoMaHAoH «PaboTer — MOC — BDnekrpocTaH-
1t Nel — OrTHMH3aIMS peKHMOBY . 3aIlYCTHTE IIPOrpaMMy B padoTy KHOIKOH «lIyCcK» HIH KO-
MAaHI0H I'TTABHOTO MEHIO « YTIpaBleHHe — [ IyCK» WIH ropsyuei KIaBHIer FS.

6) Ha mepcoHambHOM KOMITBIOTEPE MOJESTH 3IeKTPOCTAHIMH No2 3aITyCTHTh ITPOrpPaMM-
HeIH KoMItiieke «DeltaProfi» (ITyck — [Iporpanvmer — JIaGoparopHslit komimieke — DeltaProfi). 3a-
T'PY3HTh HeOOXOIHMYIO KOH(PHTypaIHio mporpaMmel KoMaHAoH «PadoTer — MOC — DnekTpocTaH-
11 No2 — OrTHMH3aIMS PeKHMOBY . 3aIlYCTHTE IIPOrpaMMy B padoTy KHONMKOH «IIyck» HiIH Ko-
MAaHI0H I'TTABHOT'O MEHIO « Y TIpaBlIeHHe — [IyCK» WIH ropsyuei KIaBHIer F5.

7) JIMCcTaHITMOHHO BKIFOYHTH BRIKIIOUaTeIH Q06 H Q7 »mekTpocTaHIiiH Nel (IIemykoM me-
BOH KHOITKM MBIIIM 10 H300paKEHIIO BBRIKIFOYATEIIS Ha MHEMOCXEME JIOKAJIBHOI'0 KOMIUIEKCa
VIIPABJIEHHA AIEKTPOCTAHINHA ). AHAIIOrHYHBIM 00pa30M BKIFOUHTH BRIKIIFOUATEIL (QO Ha BIEKTPO-
cTaHIu No2. Ha 1ieHTpaIn30BaHHOM KOMIUIEKCE JHUCIIETYEPCKOTO YIIPABIEHHS ITO1aTh KOMAH/IbI
Ha BKIFOUEHHE BREIKITIOYATEIEH JIMHIH 3IeKTporepegadl W1 cO CTOPOHBI BIeKTPOCTAHITHH Ne ] I
No2.

8) Ha snekrpocranimy Ne2 IHCTaHIIMOHHO BKIIFOUHMTH BEIKIOUATENh 1, ITomaroImi -
TaHHe OoT Moayis I1Y Ha npuBogHON ABHTaTellhb M. OTKPBITE JHAJIOTOBOE OKHO VIIPABIIEHH S KO-
MaHJIOH ITIaBHOTO MeHIO «CeTh — YIIpaBiieHHe — JIOKalIbHOE YIIpaBlIeHHE». MI3MeHId TTOIoXKe-
HIE IPOrPaMMHOI0 PETYIIATOPa « YIIPABJIEHHE MOIIHOCTBIO TYPOHHBI», YCTAHOBHTH HOMHHAIIb-
HYIO 4YaCTOTY BpalleHHs arperaTta 1500 o6/MHH, COOTBETCTBYIOIIYIO YeTaBKe 1o yacToTe S0I'I Ha
MOJYIe ITpeoOpa3opareilsd YacTOTHL. [logaTs AMCTAaHIMOHHYIO KOMaHAY Ha BKIIIOUEHHE T'eHepa-
TOPHOr'0 BRIKIIrOUarersa Q3. BKIOUHTE Nepekmroyarells «CeTh) HCTOUYHHKA BO3OYKIEHINS CHH-
XPOHHOI'O reHepaTopa. JHCTAaHIIHOHHO BKIIFOUHTE BEIKIIFOUYATENIbL (Q2, MOJAIONHH TOK B OOMOTKY
BO30YKIEHHS CHHXPOHHOIO reHeparopa . M3MeHSS ITONOKEeHHE ITPOrPaMMHOIO PErYIISTOpa
« YTIpaBJIeHHE CHCTEMOH BO30YKIEHH), YCTAHOBHTD BEIMYHHY TOKA BO30YKIeHHS CHHXPOHHOI'O

NOKYMEHT NOAMMCAH |
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Ha JIMIIEBOH IMaHEIH MOIYIISI H3MEPHTEIS CKOPOCTH. K3MeHsIs IToI0KeHHE IIPOrPaMMHOTO PeEry-
IATOpPa « YIIPABJIEHHE MOIIHOCTHIO TYPOHHBI», IIEPEBECTH CHHXPOHHEIH I'EHEPATOP B PEKIM BEI-
ayr aKTHBHOH MoIHocTH J0BT.

9) AHaIOTrHYHBIM 00pa30M, BBECTH B paboTy SHEProOIIOK Ha 3IeKTPOCTAHIHH Nl .

10) Ha LIKJIY 1o nokazanmsy Ha MHeMocxeMe 1 IK orpeaennTs BeTHINHY aKTHBHOH MOIII -
HOCTH, IepeJaBaecMO B SHEPTOCHCTEMY S, BEIHUNHY aKTHBHOH MOII[HOCTH, IIepeJaBacMOil I10
JIHHHH 3IIEKTpoIiepegauy W1, 1 BeIMYIHY CYMMapHBIX ITIOTEPh MOII[HOCTH B CETH.

| 1) HPGHBEECTH OITTHMH3AITHIO PEIIMA paﬁﬂTH JHEPI'OCHCTEMBI C LICJIBIO CHHKEHH A ITO-

TEPh MOIIHOCTH B ceTH. /i1 aToro, Ha IIK/IY BeIOpaTh KoMaHAy «CeTh — YIIpaBleHHe — [[H-
CTAHI[HOHHOE YIIPaBJIeHHe». B MOSBHBIIIEMCS IHAIOrOBOM OKHE, C IIOMOIIBIO PETYISATOPOB «AK-
THBHAS MOIITHOCTE» OIOKOB «3IeKTpOCTAHIM Nely», «3BnekrpocTaHiiig Ne2» CKOPPEKTHPOBATH
MOII[HOCTE T'€HEPATOPOB 3NMEeKTPOCTAHINI C IIEIbI0 CHIJKEHHSI CYMMApHBIX ITOTEPh MOIIHOCTH B

CCTH, ITPH 3TOM, MOIIHOCTE, IICPCAdBaCMdid B CHCTCMY S1 momxHa ocTaBaThCSI HEH3MEHHOH.

12) Ha LIKJIY 1o nmokazannsM Ha MHemMocxeMe [ IK orpeaennTs BeTHIHHY aKTHBHOH MOIII-
HOCTH, TIEpelaBacMOH B 3HEPrOCHCTEMY S1, BEIIHYHHY aKTHBHOH MOIIHOCTH, IIEpeJaBacMOH I10
JTHHHH 3JIEKTpoIepeaaydl W1, H BEIHYHHY CYMMAPHEIX ITOTEPh MOIIMHOCTH B CeTH. [IpH HeoOxo-
JTHMOCTH, TIOBTOPHUTSE IT.11-12.

13) OTKIIFOYHTE reHepaTop 3MeKTpocTaHH Ne2 oT ceTH. J[JIsI 3Toro, ImojaTh JHCTaHIH-
OHHYIO KOMAaHAY OTKIFOUEHHS BRIKITFOUATEIsI Q3. OTKPBITH JHATIOTOBOE OKHO YIIPABIIEHUS PEKH-
MOM padoThl 5HEProdinoKka KOMaHJAOH ITIaBHOIO MeHIO «CeTh — YIpaBiieHHe — JloKalnbHOe
VIIPaBJIEHHEY». Y CTAHOBHTh PETYIIATOP « YIIPaBIEHHE CHCTEMOH BO30YKIESHHI» B KpaHHEe JIEBOE
ITOJIOKEHHE. J|[HCTAaHIIHOHHO OTKIIFOYHMTEH BERIKIIIOUATEL Q2. YCTAHOBHTH PETVIIATOP « YIIPaBIIE-
HIE MOIIHOCTRLIO TYPOHHBI» B KpalHHEE JIEBOE IMOJIOKEHHE. JIMCTAHIITHOHHO OTKIIFOYHTE BRIKIIFOYA-
Tenb Ql.

14) AHanOrHYHBIM 00pPa30M OTKIIOUHTE IeHepaTop AIeKTPocTaHIHH Nel OT ceTH.

15) Ha IIK/TY 1mogaTh KOMaHABI Tele OTKIIOUEHHS BCeX BBRIKIIFOYATENEH B AIeKTPOsHEP-
FeTHYECKOH cHCTeME. OTKIIOYHTE aBTOMAThI HCTOYHHKOB ITHTAHHS MOJIETIEH ANEKTPOCTAHIIH Ne |
H Ne2.

16) OcTaHOBHTE pabOTy IIporpaMM YIIPaBIeHHT Ha 3JeKTpocTaHIIIX Nel H Ne2 KHOIIKOH
«CTOIT», KOMaHJOH I''TABHOI'O MEHIO « YIIpaBlIeHHEe — CTOIT» HIIM rOopsYeH KilapHIeH F6. AHamo-
T'HYHBEIM 00pa3oM, OCTAHOBHTE padoTy IporpaMmel yirpasiieHHS Ha LIKJ[Y . Bunmanne! [1pu ocra-
HOBE pabOTHI IIPOrPaMM Ha JIOKAIFHEIX KOMIUIEKCAX YIIPABIIEHHS 3JIEKTPOCTAaHI[HSMI, IIPOr paMM-

AOKYMEHT MOANMMCAH O TOM. YTO OJIHH U3 KITHEHTOB HHGOPMAaIIOHHOIT
SNEKTPOHHOW NOANUCHIO 2 A (popmary

Ceptuchikatr. -12000002A633E30D113AD425FBS0002000002A6
Bnapeneu: lLebayxoea TatesaHa AnekcaHgpoeHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
54



17) IIpoaHanH3HpOBaTh ITOTYYeHHbIE JaHHEIE, IIEPEYHCIIHTE (PAaKTOPHI, BIMSIOIIHE Ha Be-
JIHYHMHY ITIOTEPB 3IIEKTPHYECKON SHEPTHH B PacCIIPeeINTEIIbHON CETH, OOBSICHHTh BIIMSHHE MOIII-
HOCTEH B T'€HEPHPYIOIINX y3lIaX SHEPrOCHCTEMBI Ha PeKHM PaOOTHI pacIpeJelINTeIIbHOH CETH,
yKa3aTh JpyrHe ()aKTOPEI, BIHSIONIHE Ha IMOTEPH 3IeKTPHYECKON SHEPIHH B pacIIpee/INTeIb HOH

ceTH. O(QOPMHTE OTYET IT0 JITabopaTOPHOH paboTe.

Coodepacarue omuema:

OTYeT JOILKEH COMEPXKATh:

1. Haseanme paloTHI;

2. Ilems paboTHI,

3. KpaTkie TeopeTHUECKHE CBEAEHHIS,

4. OrmicaHie HCIIONIb3YEMOI'0 000PYAOBAaHH I H MaTepHAJIOB,
5. IlopsSaoK BRIIOJIHEHM S PaOOTHI,

6. BeruncieHnsa H o6padboTKa pe3yibTaToB,

7. BBIBOJIBI.

Konmponsusie 6onpocoi:

1. Kaname! cBs3u B ceTsax 0,4-10 kB 1 uxX XapaKTepHCTHKA.

. Cxema oOpazoBaHmu s KaHana cBs3H 1o JIDIT ((aza-3emna).

. Cxema oOpa3zoBaHms KaHana cBs3H 1o JIDII (daza-dasa).

. Cxema oOpa3zoBaHm s KaHana cBs3H 1o JIOII (2 daszer-dasza).

. Cxema oOpa3zoBaHH S KaHana cBs3H 1o JIDII (3 dazpr-zemins).

. Cxema oOpazoBaHHI KaHana cBa3H 1o JIOII (3 da3zer).

. Cxema nmoaximroueHns MojieMa ((paza-¢aza) Ha KoHTpompyeMoM ITyHKTe (KII).

. Cxema nmoaximroueHHs MoJieMa (2 ¢asbi-(paza) Ha KOHTponHpyeMoM ITyHKTe (KII).

o o0 1 O b B W

. Cxema noaximroueHH S MojieMa (3 ¢aser) Ha KOHTpoaHpyeMoM ITyHKTe (KTI).
10. Cxema nmoaximroueHHa MoJieMa (3 ¢pa3bI-3eMIIsS) Ha KOHTPOoJIHpyeMoM ITyHKTe (KIT).
11. Cxema nmogxmoueHHSI MoJeMa (3 ¢assl) Ha IMyHKTe yipaBiaeHHT (ITV).

12. CxemMa nmoaxmoYeHHSI MoJeMa (3 ¢as3bI-3eMIIs) Ha ITYHKTE YITIPaBIICHHS
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Jlabopamopnaa paboma Ne5. Onmumuzauus nomeps IJAeKmpuiecKoil IHepiu 6 pac-

Hpﬂ‘ﬂ E/IHMEJIBHBIX CeMAX 3d cuem pecyjiipoedHUA HANPAXCEHUA 6 Y31dX Cemi

Ilens padompr: V3yduTh IPHHIIHIIEI JHCTAHIHOHHOIO VIIPABIEHHSI PEXHMOM PaOOTHI

BHEI{TPGCTE],I-]I[I]IUI H MCTOABI YVIIPpABJICHHA PEKHMOM pﬂﬁGTLI PacIIpcACIIMT CJIIBHBIX ceTeH

OcHO6bl meopuu:

COBpeMEHHBIE CHCTEMBI VIIPABIIEHHS XapaKTEPH3YIOTCS TePPHTOPHAIILHON M (DYHKIIHO-
HaJILHOMN PacIpeleIeHHOCTRIO YCTPOHCTB cO0opa JaHHEIX H VIIpaBIeHHI. KOHTPOIh X0/1a TeXHO-
JIOTMYECKOrO IPOoIlecca H YIIPaBJIeHHE HH30BOH aBTOMATHKOH OCYIIECTBIIIETCS OIIEPAaTOPOM C aB-
TOMaTH3HPOBAaHHOIO pabodero mecTa omneparopa (APM) wm onepaTOpcKoH CTaHI[HH, COCTOS-
II[ei, KaK IPaBIIIO, H3 IIBETHOTO IpapMUecKOoro JHCIUIeS ¢ KIIaBHATYPOI, YCTaHOBJIEHHBIX B OIle-
paTopckoM romelneHnu. [Ipun HeoOGXoanMoCTH ycTaHOBKH APM-oreparopa B 1eXy HCIIOIb3Y-
IOTCSI IIPOMBIIIUIEHHBIE paboYHe CTAaHIMH CO BCTPOEHHOH KIIaBHATYPOH HIIH BBITIOTHEHHOMH B IIBLIIE
- BIIArO3alMIIEHHOM HCIIOIHEHHI.

[IpeacrapneHie JaHHBIX B peaIbHOM MacITade BpeMeHH O XOJI€ TEXHOIOrHYECKOro Ipo-
I[ecca, BH3YyalIH3allHs ITpoIlecca B BHAe MHEMOCXEM, COCTaBIIEHHE OTYETOBR H Irpa(pIKOB, CHTHAJIH-
3al[Hs1 OTKIIOHEHHH ITapaMETPOB H APYrHe HeOOXOAHMBIE (DYHKITHH OCYIIECTBIIIIOTCS C ITIOMOIIBIO
crielHanbHOro mporpamMmuaoro oodecrneueHns SCADA-cuctem. SCADA-cucreMa (Supervisory
Control And Date Acquisition — cucTeMa cOopa JaHHBIX H OIEPATHBHOI'O JUCIIETUEPCKOIO YIIPaB-
JIeHH ) pa3pabaThiBanach, KaKk YHHBepPcaJIbHOEe MHOTO(DYHKIIHOHAIbLHOE ITPOorpaMMHOe olOecIieye-
HHE CHCTEM BEPXHETO YPOBHS, ITO3BOJISIOINEE OIIEPaTHBHOMY IlepcOHAITy HanOolee 3(p(peKTHBHO
VIIPABIISTh TEXHOIOTMYECKHM ITpolleccoM. IIo Mepe pasBHIHS IPOrPaMMHEIX M aIllapaTHBIX
cpeacTs HaOmomaeTcs rmpuMeHeHne SCADA-cHCTEM Ha HIDKHEM, KOHTPOJIIIEPHOM, YPOBHE.

OcHoBHBIEe (PyHKIIMH SCADA- cHcTeM:

1) cOop JaHHBIX O ITapaMeTpax IMPoIecca, IMOCTYITAIOIIHX OT KOHTPOJIJIEPOB HIIH HEITOCPE-
CTBEHHO OT JATYHMKOB H HCIIOJIHHUTEIBHBEIX YCTPOHCTB, HAIIPUMED, 3HAUEHHS TEMIIEPATVYPHI, 1aB-
JIEeHHS U IPYTHX ITapaMeTPOoB, ITOIOKEHHE KilallaHa HIIH Bajla HCIIOJIHHTEIFHOIO MeXaHH3Ma,

2) oOpaboTKka H XpaHeHHe (apXHBHPOBaHHE) ITOTy4eHHOH HH(popMaIHH. [1og o0padoTkoH
HH()OPMaIHH ITOHHMAETCS BRITTOITHEHHE (DYHKIIHH (PHIIBT PALFH, HOPMaJIH3al[HH, MacIITaOHpoBa-
HHS, THHeApH3al[HH IS IIPHBEAEHHS JaHHBIX K HY:KHOMY (pOopMarty,

3) rpaduyeckoe mpeicTaBlIeHHE B IIH()POBOH, CHMBOIILHOH HIIH HHOH (popMe HH(POpMAaITHH
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4) cHrHaIM3aIlisgd H3MeHEHHI X0/la TeXHOIOTHYECKOro Mpolecca, 0COOEHHO B IpejaBa-
PHITHBIX H aBAPHIHBIX CHTYAISX B BHAE CHCTEMBI allapMOB. [IpH 3TOM MOXKET OCVYIIECTBIIATHCS
PETHCTPALIHA ACHCTBHH 0OCTYKHBAOIIETO IIEPCOHAIA B aBAPHITHBIX CHTYaIlH X,

5) popMHpPOBaHHE CBOJOK, KYPHAIOB H APYTHX OTYETHBIX JOKYMEHTOB O XOJIe TeXHOIIO-
THYECKOI0 ITpoIecca Ha OCHOBE HH(POpMAIHH, cOOpaHHOH B apXHBaXx,

6) (opMHpoBaHHE KOMaHJ, OIlepaTopa IO H3MEHEHHIO ITapaMeTPOB HACTPOMKH H peKHMa
PabOTHl KOHTPOIUIEPOB, HCITOJIHHTEJIbHEIX YCTPOHCTB (ITyCK-OCTaHOB, OTKPEITHE-3aKPBITHE ),

7) aBTOMAaTHYECKOE YIIPABJIEHHE XOJOM TEXHOIOIHYECKOIO ITPOIECCAa B COOTBETCTBHH C
nMerouvicsa B SCAD A-cuctemax anroputMamu yipaBiaeHus ([1HM— ITH JI—-perymipoBaHnie, I10-
3HI[HOHHOE, HEYeTKOe PerylIHpoBaHHe). JlaHHbIe (PYHKIIHH peKOMeHAYeT ¢S HCITOIIb30BaTh IS pe-
IIIEHH A 3a7]a4 HEBBICOKOTO OBICTPOAEHCTBHAL.

Taxim o6pazoM, SCADA-CHCTEMEBI SBIISIFOTCS MOIIHBIM HHCTPYMEHTOM IS pa3padOoTKH
[1O BepxHero yporHs ACY TII. 1lpu stom oT paspadoTunka He Tpedyercsa OONBIINX 3HAHMI B
00IaCTH IMPOrpaMMHPOBAHH S Ha S3BIKAX BRICOKOI'O YPOBHAL

SCADA-cucteMa InTouch ("Wonderware", CIILA)

[Tporpanmmoe obecrieuenre InTouch gBngeTcsI 00BEKTHO-OPHEHTHPOBAHHBIM YeJIOBEKO-
MarnHHHEIM HHTepdeiicom (HMI — Human Machine Interface) ams mporieccoB cOopa JaHHBIX H
VIIPaBIIEHH, KOTOPOE IT03BOIISIET KOHTPOIMPOBATh U VIIPABISATE OOBEKTAMH M CHCTEMaMH, HC-
ITONB3YA I'padryeckie 0OLEKTHI.

OcHoprHble (pyHKIIMH HMI: oToOpakeHHe ImapaMeTpoB 0OBbeKTa YIIPaBIeHHS, 0ToOpakKe-
HHE TEKYIIHX H HCTOPHUYECKHX TPEHIOB, OTOOpaKeHHe M PErHcTpals aBapHilHbIX CHIHAJIOB.
Cpencrea 00bEKTHO-OPHEHTHPOBAHHOIO ITPOEKTHPOBAHN A IIO3BONISIOT CO34aBaTh JHHAMHYECKHE
300paKeHIs, IIOAACPKHBAIOT HX BpallleHHe, QyOIHpOBaHHE, KOIMPOBAaHHE, BCTABKY, CTHPAHIE
H JIp. orepaiii. AHHMAIHOHHBIE CBA3H IOIAEPKHUBAIOT PaboTy ¢ AUCKPETHHIMH, aHAJIOTOBBIMH
H CTPOKOBBIMH IIEPEMEHHBIMH, TOPH30HTAIBHBIMH H BEPTHKAIBHBIMH JIBHKKAMH H KHOIIKaMH, a
TAKKE CBS3AaHEI C pasMEPOM H I[BETOM TEKCTa, Er0 MECTOIIOJIOKEHHEM, BPAIllEHHEM H MEPLIAHH EM.
InTouch coxpepxur OHOTHOTEKY MacTep-00bekTOB (Wizard), BKIIIOUAIONIYIO ITpeJBapPHTEIILHO
CKOH(HTYpHpPOBaHHBIE BCIIOMOTaTellbHBIE CpeJCTBa — IIepPeKIIIoYaTelH, ITOJI3YHKOBBIE PETryILI-
TOPBI, CUETUHKH. BO3MOXHO CO3/IaHHE COOCTBEHHBIX MAacTeP-O0BEKTOB IIPHMEHHUTEIIBHO K KOH-
KPETHOH CHCTEME.

[Tpmmoxenne Productivity Pack, sBisrorneecs gonmomHenneM k InTouch, cogepxHuT OHO-

nHOoTeKy Oonee yeM Ha 2000 MacTep-00beKTOB, YHHBEPCAJIbHBIE cpeJicTBa IMpocMoTpa Ha 200 daii-
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