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BBenenue

Moayns Vision npemocTaBiseT MeXaHH3M KOHEYHOW BH3yalM3allMM Cpelbl BH3YyaJTU3alUd |
ynpasnenus (CBY) B cuctemy OpenSCADA. Monynb OCHOBaH Ha MHOTOIUIaT(GOpPMEHHOM OHOIMOTEKE
rpapuuecKkoro I10JIB30BATENBCKOTO uHTepdeiica (GUI) (bupmbI TrollTech —
QT (http://www.trolltech.com/qt). B cBoeii pabore mMomynb UCHONB3yeT naHHbie nBMxkKa CBY (Momynb

VCAEngine).

Cpena Busyanuzauuu u ynpasieHus (CBY) sBisercs HeorbemiieMoit cocrtasisitomieii SCADA
cuctembl. OHa TIpUMEHSETCS HA KIMCHTCKMX CTaHIUSAX C MEIbI0 JOCTYITHOTO IPEIOCTABIICHUS
uHpopMaimu 00 00beKTe YIpaBiICHUS U BbIAAUW YIPABISIFOIIMX BO3JCHCTBHI Ha 00BEKT. B pa3znuuHbix
MPAKTHYECKHUX CIydasX W YCIOBHAX MOTYT mpuMeHsAThCs CBY, MOCTpOCHHBIE HA PA3IMIHBIX MPUHIIAITAX
Bu3yanu3anuu. Hampumep, 310 Moryt ObiTh OubOmuotexu BumxetoB QT, GTK+, wxWidgets wmu
TUIEPTEKCTOBBIC MeXaHU3MbI Ha ocHoBe TexHonoruit HTML, XHTML, XML, CSS u JavaScript, wim xe
CTOPOHHHE MPWJIOKEHUS BU3YyalIH3alMH, PEAN30BAHHbIE HA PA3IMUYHBIX S3bIKaX MPOTPaMMHUPOBAHUS:
Java, Python u 1.1. JIro60# U3 STUX TPUHIIUIIOB UMEET CBOU MPEUMYIIECTBA M HEAOCTATKH, KOMOWHAIIHS
KOTOPBIX MOXET CTaTh HEMPEOI0JIMMBIM MPETSITCTBHEM B BO3MOXKHOCTH Hcob3oBanust CBY B ToM win
WHOM TMpakTu4eckoM ciydae. Hampumep, TexHomoruu Bpoae Oubmmuorexkn QT MO3BOJISIOT cO31aBaTh
BbICOKOpeakTHUBHble CBY, 4YTO HECOMHEHHO BaXXHO JUId CTaHIMA omepaTopa  YIpaBJICHUS
texHonoruueckum nponeccoM (TII). Ognako HE0OX0AUMOCTh MHCTAUIALMU AaHHOTO KineHTckoro 10 B
OTJICTBHBIX CHUTYAIMSIX MOXET ClIelaTh HCIOJNh30BAaHHE €ro HeBO3MOXKHBIM. C apyroit cropoHsl Web-
TEXHOJIOTMM HE TpeOyIT WHCTAUIAIUUA Ha KIACHTCKAE CHCTEMBl | SBIISTIOTCS  IMPEACIHHO
MHOTrOmIaTGOpMEHHBIMU (JJOCTATOYHO cO37aTh cchUlKy Ha Web-cepBep B mobom Web-Opaysepe), uTto
HamOoJiee BaXKHO IS PA3IUYHBIX WH)KCHEPHBIX W aIMUHUCTPATUBHBIX CTaHOuid. Ho peakTWBHOCTh W
HaJAEKHOCTh TaKuX MHTEp(HEHCOB HUXKE, YTO MPAKTUUECKH UCKIIOYAeT MX MCIIOJIb30BaHMUS Ha CTAHIIMSIX
oneparopa TIIL.

Cucrema OpenSCADA wumeer TruOKyIO0 apXUTEKTYypy, KOTOpas TIO3BOJIIET CO3/JaBaTh BHEIIHHE
uHTEpQeHCchl, B TOM YHCIe U MOJb30BaTeIbCKHe, Ha 10001 ocHOBE U Ha J0Oo# BKyc. Hanmpumep, cpena
koHurypauuu cuctembl OpenSCADA noctynna kak Ha QT OubnuoTteke, Tak 1 Ha Web-ocHoBe.

B Toxxe BpeMs He3zaBHcHMoOE co3faHue peannzauuid CBY Ha pa3snmndHOll OCHOBE MOXET IOBJIEYB 3a
co00l HEBO3MOXKHOCTh MCIIOJIb30BaHUs TaHHBIX KoHurypamuu onHoi CBY B apyroi, uto HeynoOHO H
OTPaHUYEHO C IOJIB30BATEIBCKOM CTOPOHBI, a TAKXKE HAKIAJHO B IUIAHE pealu3alMd U IOCIEHYIOIIEn
nojepkku. C 1enpio u30ekaHus 3TUX MpoOsieM, a TakXkKe CO3JaHHs B KpaTdailllie CPOKU ITOJHOTO
crektpa pasnuuHblx TUIIOB CBY ocHoBaH mpoekr cosnanusa koHuennumu CBY. PesynberatoM 3TOr0
IPOEKTa U CTall JAHHBIA MOJyJIb HETIOCPEICTBEHHOM BU3yanu3aluu (Ha ocHoBe 6ubimoreku QT), Moy
HenocpeacTBeHHOoM Busyanuzaunu WebVision u neuxok CBY VCAEngine.
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http://wiki.oscada.org/Doc/VCAEngine?v=188f
http://wiki.oscada.org/Doc/WebVision?v=1mp
http://wiki.oscada.org/Doc/KoncepcijaSredyVizualizacii?v=fcd
http://wiki.oscada.org/Doc/VCAEngine?v=tj8
http://www.trolltech.com/qt

1. HazHadyenue

Jannplii mMoxynp HemocpencTBeHHOH Busyanuzamuun CBY mnpennaszHaueH it (GopMUpOBaHUS U
ucnonHeHus uurepgeiicos CBY B cpene rpapuueckoit 6udnanorexu QT.

OdunanpHas Bepcus 3Toro Moaynst CBY, moctpoeHHas Ha OCHOBE JaHHOTO MOAYJISI, 00ECIICUHT:
- TPU YPOBHA CIOXKHOCTH B (opMupoBannu wuHTepdelica BU3yadH3allH, TO3BOJISIONINE
OpPraHUYHO OCBauBaTh U MPUMEHITh HHCTPYMEHTAPUIA [0 METOJAUKE OT MPOCTOTO K CI0KHOMY:
+ ¢opmupoBaHHE W3 MIAOJIOHHBIX KaJApOB NyTEM Ha3HaueHUs JuHamuku (0e3
rpaduyeckoil KoHpUrypaun);
+ Tpaduueckoe (OpMUPOBAHHE HOBBIX KAJAPOB IMyTEM HCIOJIb30BAHUS TOTOBBIX 3JIEMEHTOB
BU3YyaIM3aluu U3 OUOINOTEKU (MHEMOCXEMBI);
+ (opMupoBaHHE HOBBIX KaJpPOB, MIAOJOHHBIX KaJIpOB U DIIEMEHTOB OTOOpa)KEHUE B
OUOINOTEKH.
+ TIOCTPOEHUE HHTEpP(EiCOB BU3yaM3allUd PA3TUYHON CIOKHOCTH, HayMHash OT TPOCTHIX
IUIOCKUX UHTeppEcCOB MOHUTOPMHIA M 3aKaHYMBas IIOJHOLIEHHBIMH HEpPapXHUUECKUMHU
untepdeiicamu, ucnonbzyembiMu B SCADA cuctemax;
+ TMpPeNOCTaBIICHUE PA3NUYHBIX CIOCOOOB (pOpMHpPOBaHUS U KOH(PUTYPALHMU TMOJIB30BATEIHCKOTO
uHTEepdeiica, OCHOBAaHHBIX Ha Pa3IMYHBIX HHTepdeiicax rpadpuueckoro npeacrasienus (QT, Web,
Java ...) unm ke mocpeACTBOM CTaHAapTHOTO uHTepdeiica ynpapinenus cuctemor OpenSCADA;
« CMEHY JUHAMMKH B IPOLIECCE UCIIOIHEHUS;
+ TIOCTPOEHHE HOBBIX HIA0JOHHBIX KaJpOB Ha YpPOBHE TMojb30BaTenss H (opMHpoBaHHE
CHELMAIN3UPOBAHHBIX MOJ 00JacTh NMPUMEHEHHs OMOJIMOTEK KaJApoB (HAampHUMeEp, BKIIOYCHHE
KaJpoB TIapaMeTpoB, TpadHUKOB W JPYTHX DSJIEMEHTOB C YBS3KOW HX Jpyr C JpPyrom), B
COOTBETCTBHH C TEOpUEI MOBTOPHOTO UCIOIb30BaHMS M HAKOIUICHHUS,
+ TIOCTPOCHHE HOBBIX TIOJB30BATEIBCKAX O3JEMEHTOB BH3yalu3aluud #  (HOpMUpOBaHHE
CHEIHATM3UPOBAHHBIX O] 00JaCTh MIPUMEHEHUs OMOJIIMOTEK KaJlpOB B COOTBETCTBUU C TeOpUe
ITOBTOPHOT'O UCIIOJIb30BaHUS U HAKOILJICHUS;
+ OIMCaHUE JOTMKU HOBBIX IIAOJIOHHBIX KAJPOB U MOJIb30BATEIbCKUX JIEMEHTOB BU3yaJIU3alUU
KaK TMpPOCTHIMH CBSI3SIMHM, TaK W JAKOHUYHBIM, TOJHOLIEHHBIM $I3BIKOM IOJIb30BATEIHCKOTO
IIPOrpaMMHUPOBAHUS;
+ BO3MOXXHOCTb BKJIIOYEHHS B IIOJB30BATEIbCKHE SJIEMEHTHl BH3yadu3aluuu GYHKIUA (uwim
KaJpoB BbhIUUCICHUS (QyHKIUH) oO0bekTHOW Monmenmun OpenSCADA, mnpakTHUECKH CBS3bIBas
MIPEACTABJICHUE C QJITOPUTMOM BBIUUCICHUS (HAMpPUMEp, BU3YAIM3UPYsS OMOIMOTEKY MoOjenei
anmapatos TII mis mocneayromero Bu3yanbHoro nocrpoenus moaeneit TII);
+ pasIenieHHe JaHHBIX MOJBb30BATEIBCKUX WHTEpQEiicoB n MHTEp(EHCOB NPEACTABICHUS STHX
JTAHHBIX, TIO3BOJISIOLEE CTPOUTH WHTEpdeiic Mmoiab30BaTeNss B OAHOM cpele, a HCIONHITH BO
muorux npyrux (QT, Web, Java ...);
+  BO3MOXKHOCTH NMOJAKIIOUEHUE K UCTONHSIOMEeMYcsl HHTepdeicy Uit HaOMI0IeHUs! 1 KOPPEKINU
neiicTBuil (Hampumep, nmpu OOyYyeHHHM ONEepaToOpoB M KOHTPOJIS B PEATbHOM BpPEMEHHM 3a €ro
JEHCTBUSMH ),
+ BHU3YaJbHOE MOCTPOCHHUE PA3TUYHBIX CXEM C HaJOKEHUEM JIOTHUECKUX CBS3EH U MOCIEIyIOIIeM
LEHTPAJIN30BaHHBIM HUCIHOJHEHHMEM B (oHE (BHU3yaJbHOE TIOCTPOEHHE M  HCIOJHEHHE
MaTeMaTHYECKUX MOJIENIEH, JIOTHYECKUX CXEM, PEICHHBIX CXeM U MHBIX MPOILEeayp);
- mnpenocrasieHue ¢pyHkuuit oobekTHoro API B cuctemy OpenSCADA, MOXeT HCIIONB30BaThCs
JUIs yTIpaBJIeHUs CBOWCTBaMU MHTepdelica BU3yalIn3aly U3 Mojb30BaTeNbCKUX MPOLENYP;
+ TIOCTPOGHHE CEpPBEPOB KAaJgpOB, JJIEMEHTOB BH3YaIM3allMd U TPOEKTOB HHTep(dheicoB
BU3YaJIU3aIH C BO3SMOXXHOCTBIO 00CITY)KHBAaHUSI MHOKECTBEHHBIX KIIMEHTCKAX COCIMHEHUN;
+ TMpOoCTas OpraHu3alusl KIMEHTCKUX CTaHIUMK Ha pasnmuuHoil ocHoBe (QT, Web, Java ..) ¢
MOJIKJIFOUEHUEM K LIEHTPAIIbHOMY CEPBEPY;
+ TIOJHOILIGHHBIM MEXaHM3M pa3fesieHus] MOJTHOMOYMN MEXIYy MOJIb30BaTENIMHU, MO3BOJISIONIMIA
CO3/1aBaTh U UCTIOJHATH MPOEKTHI C Pa3INYHBIMU IIPaBAMHU JOCTYIA K €70 KOMIIOHEHTAM;
- rulKoe (QopMHpOBaHME MpaBWJI CUTHAIM3ALMK U YBEAOMJIEHMS, C Yy4ETOM U MOAJIEPKKON
Pa3IMYHBIX CIOCOOOB YBEIOMIICHHUS,
+  TIOAJIEP)KKA TOJIH30BATEIHCKOTO (POPMHUPOBAHUS MATUTPHl U MIPUPTOBBIX MPEATIOUTECHUNA IS
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uHTepdeiica BU3yannu3amum;

+  TOAJIEPXKKA MOJIH30BATEIHCKOTO (POPMHUPOBAHUS KapT COOBITHI MO pa3inyHOe 000pyIOBaHHE
VIIpaBJICHUS ¥ MTOJIb30BATEIHCKUE MTPEIOYTCHUS;

« mojjepkka mnpoduiei monb3oBaTesied, MO3BOJAIOMIAS ONPEAETATh pPa3IUYHbIE CBONCTBA
uHTEepdeiica Bu3yanm3anuu (LIBETOBas TamMMa, IIPH(TOBBIE OCOOCHHOCTH, MPEINOYTHTEIbHBIC
KapThl COOBITHI);

+ THOKOE XpaHEHHE U PACIPOCTPaHEHUE OMOIMOTEK BHIKETOB, KaJIPOB U MPOEKTOB MHTEP(DHEHCcOB
Busyanuzanuu B bJl, moanepxkuBaembix cuctemoir OpenSCADA; nmpakTHYeCKH MOJIb30BATEIIO
HYXHO TOJIBKO 3apeTUCTPUPOBATH NMOJIy4YeHHYI0 b/l ¢ TaHHBIMH.
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2. UacTpymenT rpaguueckoro ¢gopmuposanusi uarepgeiica CBY

Pa3zpabotka unHTepdeiica CBY BbINONHAETCS B OJHOM OKHE, PEAM3yIOIIEM MHOT0JIOKYMEHTHBIH
unteppeiic (MDI) (puc. 2.a). JaHHbI MOAXOA NO3BOJIET OJHOBPEMEHHO PENAKTUPOBATH HECKOJIBKO
KaJpOB pa3IMYHbIX pPa3MepoB. VICronp30BaHbl CIENYIOIME MEXAHU3Mbl YIpaBJIEHUs pa3paboTKOil:
MaHeI WHCTPYMEHTOB, MyHKTHI MEHIO M KOHTEKCTHOE MEHIO. BOJBIIMHCTBO ACWCTBUI AyOMUpYyrOTCS
pasHBIMM MEXaHU3MaMM, YTO IO3BOJSIET OBICTPO HAWTH HMHCTPYMEHT MPEANOYUTAEMBIM CIIOCOOOM.
HaBuranuonnsie uHTEpdEich peann3oBaHbl NPUCOCAUHSIEMbIMU OKHamH. KoHdurypanus mnaHenei
MHCTPYMEHTOB U IPUCOEINHAEMbIX OKOH COXPAHSIETCs MPHU BBIXOJI€ U BOCCTAHABIMBAETCS MPU CTAPTE, YTO
MO3BOJISIET HACTpauBaTh UHTEpdENc oz ceds.
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Puc.2.a. Oxno pazpabomku unmepgeticog CBY.

Hoctyn k ocHOBHbIM KommnoHeHTam CBY mpou3BOauTCsS MOCPENCTBOM MPHUIIBAPTOBAHHBIX OKOH, Ha
puc.2.a 3T OKHA U300paKEHBI ceBa. B 3THX OKHAxX cojeprKaTcs:
« JlepeBo OubOamorexk BuKeTOB. C TMOMOIIBIO HaBUTATOpa MOXXHO OBICTPO HAWTH HYKHBIN
BUJDKET WIM OHONMOTEKY M TpOAeNaTh HaJ HUMH HEOOXOIMMbBIE oOlepanuu. Peann3oBaHbI
orepaiuu 100aBieHus, yJaleHHs, KOUPOBAHUS, HACTPOMKU BHUJIKETOB M OHMOIMOTEK, a TaKxke
OUYHCTKU ¥ BU3YaJbHOTO PEAAKTHPOBAHUS BUKETOB. JlJis THOKOTO yrpaBieHUs MOAEPKUBACTCS
KOHTEKCTHOE MEHIO B COCTaBE ITyHKTOB:

- "HoBas OuOimorexa" — co3aaHue HOBOM OMOJIMOTEKH.

« "JloGaBUTh BHU3yaNbHBIA d3IEMEHT' — J00aBlI€HHE BHU3YaJbHOIO »JJIEMEHTAa B
OMOINOTEKY.

+ "Vnanuth BU3yanabHBIN DJIEMEHT" — yaJeHHe BU3yaJbHOTO dJIEMEHTa U3 OUOTHMOTEKH.

+  "OYHUCTUTH BU3YaJbHBIN JIEMEHT' — OYHMCTKA BU3YaJbHOTO AJIEMEHTA C HACJIEJOBAHUEM
W3MEHEHHBIX CBOMCTB WM YCTAHOBKOM UX MO YMOTYAHHUIO.

- "CBoHCTBa BU3YyaJIbHOTO 3JIeMeHTa" — KOH(HUTypanus BU3yaJbHOTO AJIEMEHTA.

« "PepgakTupoBaTh BU3yaJIbHBIN AJIEMEHT" — BU3YaJbHOE PEJAKTUPOBAHUE DJIEMEHTA.
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- "BpIpe3aTh BU3YyaJbHBIN 3JIeMEHT" — BBIpE3aHUe/TIEpEMEIICHNE BU3YaTbHOTO JJIEMEHTA
B MOMEHT BCTaBKH.

- "KomnmnpoBaTe BU3yaJIbHBIN IEMEHT" — KOIMMUPOBAHKUE BU3YaJIbHOT'O JIEMEHTA B MOMEHT
BCTaBKH.

- "BcTaBUTh BU3yaJbHBIN 371€MEHT" — BCTaBKa BU3YaJIbHOTO 3JIEMEHTA.

«  "3arpy3uth u3 bJ1" — 3arpy3ka m1aHHBIX BU3YyaJIbHOIO 3JieMeHTa 13 b/I.

+ "Coxpauutb B b]/I" — coxpaHeHHe TaHHBIX BU3YaIbHOTO 3jieMeHTa B B/I.

« "OOHOBUTH OMONHMOTEKH" — BBITIOJIHACT TIEPEUNTHIBAHUE KOH(PUTYpAIMd U COCTaBa

OUOJIMOTEK U3 MOIEIIN TaHHBIX.

HepeBo crpanunr mpoektoB. IlpemycmatpuBaer wmexanusm "lleperamm wu  Opock" mis

(I)OpMI/IpOBaHI/IH MMOJIB30BATCIIbCKUX KAaApPOB Ha OCHOBC 3JICMCHTOB OMOJINOTEK. Z[J'IS[ rHOKOTO
YIIPABJIICHUA MMOAACPKUBACT KOHTCKCTHOC MCHIO B COCTAaBC ITYHKTOB!

+ "3amycTUTh UCIIOTHEHUE TPOEKTa" — 3aIyCK UCIOJHEHUS BRIOPAHHOTO IIPOSKTA.

« "HoBblIil IpoeKT" — co31aHNE HOBOTO MTPOEKTA.

- "JloGaBUTh BHU3yaJbHBIM dJeMeHT' — Jo00aBiIeHHE BH3yaJbHOTO »DSJEMEHTa B
MIPOEKT/CTPaHHUILY.

« "Vnanuth BU3yaIbHBIH 3J€MEHT' — ylHaJeHHe BU3YaJIbHOIO JJIEMEHTa W3
MPOEKTa/CTPAHUIIBI.

+ "OYHUCTUTH BU3yaJIbHBIN 3JIEMEHT" — OUYMCTKA BU3YaJIbHOTO 3JIEMEHTA C HACJIEIOBaHUEM
M3MEHEHHBIX CBOWCTB WJIM YCTAHOBKOM UX M0 YMOJTYAHUIO.

- "CBolicTBa BU3yaJIbHOTO 3JIeMEHTa" — KOH(Urypanus BU3yaJIbHOTO AJIEMEHTA.

+ "PemakTupoBaTh BHU3yaJIbHBIN AIEMEHT" — BU3YyIbHOE PEAAKTHPOBAHUE DJIEMEHTA.

- "BpIpe3aTh BU3yallbHBIN AJIEMEHT" — BBIpE3aHUE/TIEpEMEIICHHE BU3YAIbHOTO 3JIEMEHTA
B MOMEHT BCTaBKH.

« "KonupoBaTh BU3yaJIbHBINA 3JIEMEHT'" — KOMUPOBAHUE BU3YyAILHOTO 3JIEMEHTa B MOMEHT
BCTaBKH.

+ "BcTaBUTh BU3YyaJbHBIN 3JIEMEHT' — BCTaBKa BU3YaJIbHOTO JJIEMEHTA.

« "arpys3uts u3 b/1" — 3arpy3ka 1aHHBIX BU3yaJIbHOTO jleMeHTa u3 b/1.

+ "Coxpauutb B b]I" — coxpaHeHHe TaHHBIX BU3YaIbHOTO 35ieMeHTa B B/I.

« "OOHOBUTH MPOEKTHI" — BBINOJHACT TIEPEUNTHIBAHUE KOH(QUTYpallUd W COCTaBa

IIPOCKTOB U3 MOACIIN AaHHLIX.

aTpuOyTHI BUKETOB;
BHEIITHHE CBSI3U BUKETOB.

B ocHoBHOM npocTpaHCTBE paboyero OKHa pa3MeIarTcst OKHa CTPAaHHI] IPOSKTOB, KaJpoB OMOINOTEK
BUJ/DKETOB, IMOJH30BATEIbCKUX 3JEMEHTOB M O3JEMEHTOB NPHUMUTHBOB HAa MOMEHT HMX BHU3YyaJIbHOTO
pEIaKTUPOBAHUSI.

CBepxy pabouero okHa COAepKUTCS MEHIO. B MeHIO pa3MelieHbl Bce MHCTPYMEHTHI, HEOOXOAUMBIE IS
pa3pabotku uHTepdeiico CBY. MeHio HMeeT CleIyIoNIyo CTPYKTYpyY:

"®aiin" — OOmue oneparnym.

« "arpy3uth u3 b/1" — 3arpy3ka 1aHHBIX BU3yaJIbHOTO 3jieMeHTa u3 b/1.
« "Coxpanuts B B/1" — coxpaHeHne JaHHBIX BU3YaJIbHOTO AeMeHTa B b/I.
« "3aKppITh" — 3aKpBITh OKHO PENAKTOPA.
« "Breixon" — Brixon u3 cucrembl OpenSCADA.
"PenaktupoBanne" — Onepanuy peAakTUPOBaHUS BU3YaJIbHBIX 2JIEMEHTOB.
« "OTKaT U3MEHEHMsI BU3YaJbHOTO 3JIEMEHTAa" — OCYIIECTBJIEHUE OTKaTa I1OCJIETHETO
W3MEHEHMS BU3YaJIbHOTO JIEMEHTA.
« "IloBTOp M3MEHEHMS BU3YyaJIbHOTO 3JIEMEHTA" — OCYLIECTBIIEHUE IOBTOPAa MU3MEHEHMUS
BHU3YaJIbHOIO 3JIEMEHTA.
 "BbIpe3aTs BU3yaJIbHBIN 3JIEMEHT" — BbIpe3aHue/lIepeMelieHne BU3YalbHOTO JIeMEHTa
B MOMEHT BCTaBKH.
« "KonupoBaTh BU3yaJIbHBINA 3JIEMEHT' — KOMUPOBAHUE BU3YAILHOTO 3JIEMEHTa B MOMEHT
BCTaBKH.
+  "BcTraBuTh BU3yanbHBIN 3JEMEHT" — BCTAaBKa BU3YaJbHOIO 3JIEMEHTA.
"IIpoekt" — Omnepanuu HaJ NPOEKTAMH.
« "3amycTUTh UCIIOJHEHHE NMPOEKTA" — 3aIyCK UCIIOIHEHUS BIOPAHHOTO MPOEKTA.

OpenSCADA - Ul.Vision 6



"HoBbIil mpoekT" — co3/1aHre HOBOI'O MPOEKTA.

+ "JloGaBUTH BU3yaJbHBIN 3JIEMEHT" — 100aBJICHNE BU3YaTbHOTO 3JIEMEHTA B IIPOEKT.
« "Vnanuth BU3YyalbHBIA 3JIEMEHT" — yIAJICHUE BU3YAIbHOTO 3JIEMEHTA U3 MPOEKTA.
«  "O4YHUCTUTH BU3YaJIbHBIN 3JIEMEHT" — OUMCTKA BU3YaJbHOTO AJIEMEHTA C HACJIEJOBAaHUEM
M3MEHEHHBIX CBOWCTB WM YCTAHOBKOM MX M0 YMOJTYAHHUIO.
 "CBoOiiCTBa BU3YaJIbHOTO 2JIEMEHTA" — KOH(PUTypaIrus BU3yaabHOTO AJIEMEHTA.
+ "PenmakTupoBaTh BU3yaJIbHbIN 3JIEMEHT" — BU3yaJIbHOE PEAAKTUPOBAHUE DJIEMEHTA.
« "Bumxetr" — Onepanuu HaJl BUHDKETaAMU U OMOJIMOTEKaMH BUIKETOB.
- "HoBas 6ubnuoreka" — co3nanue HOBOW OMOJIMOTEKH.
- "JloGaBUTb BHU3yaJbHBIM 3JeMEeHT' — J00aBiI€HHE BHU3YyaJbHOIO JJEMEHTa B
OubIMOTEKY.
« "Vnanuth BU3yaldbHBIN JIEMEHT" — y/aJeHUE BU3yaJbHOTO YJIEMEHTA U3 OUOTMOTEKH.
«  "O4YHUCTUTH BU3YyaJbHBII 3JIEMEHT' — OUHMCTKA BU3YaJbHOTO JIEMEHTA C HACJIEJOBAHUEM
W3MEHEHHBIX CBOMCTB WJIM YCTAHOBKOM HX IO YMOJIYAHHUIO.
- "CBoiicTBa BU3yaJbHOTO 3J€eMeHTa" — KOH(Urypausi BU3yaJIbHOTO 3JIEMEHTA.
+ "PemakTupoBaTh BU3yaJIbHbIN 3IEMEHT" — BU3yaJIbHOE PEAAKTUPOBAHUE HIIEMEHTA.
- "Bua" — ympaBieHue pacnonokKeHUEeM BU3yalbHBIX 3JIEMEHTOB Ha KaJpax.
« "Bumxer Ha BepX" — MOJHITHE BUIKETA HA CAMBIN BEpX.
+ "Bumxker Ha HU3" — ONyCKaHUE BUJKETA HA CaMbIil HU3.
« "lTomHaTh BUIDKET'" — IOOHATH BUKET BBIIIIE.
« "OnycTuTh BUIKET" — OIMYCTUTH BUKET HIKE.
« "BpIpaBHATH ciieBa" — BbIpaBHUBAaHUE BUKETA CIIEBA.
+ "BBIpOBHSATH B LIEHTPE BEPTUKAIBHO" — BBIPABHUBAHHUE BUKETA BEPTUKAJIBHO B
LEHTpE.
+ "BrIpoBHSATH cripaBa" — BbIpaBHUBAHUE BUJIKETA CIIPaBa.
+ "BBIpOBHATH CBEPXY'" — BBIPaBHUBAHUE BUKETA CBEPXY.
- "BBIpOBHATP B LEHTPE TOPU3OHTAIBHO" — BBIPABHMBAaHUE BHJIKETA
TOPU30HTAIBHO B LIEHTPE.
"BBIpOBHATH CHU3Y'" — BbIpaBHUBAHUE BUJI’KETA CHU3Y.
« "bubmuoteka: {IMs 6uOIMOTEKH}" — MyHKTHI MEHIO TSI JOCTYyTA K KaJipaM/BHKETaM

coJiepKaiiumcst B OubImoTeKe.
« "Oxkno" — Ynpasnenue okHamu MDI-untepdeiica.

. ”BI/II["

"3aKpbITh" — 3aKpPBITh AKTUBHOE OKHO.

"3aKpbITh Bce" — 3aKpBITh BCE OKHA.

"V10XUTh" — yJIOXUTH BCE OKHA ISl BAAUMOCTH OJJHOBPEMEHHO.
"KackannpoBatp' — pacnoioKUTh BCE OKHA KaCKaJOM.
"Crnenyronui'" — akTUBUPOBATH CIEAYIOLIEE OKHO.

"Ilpeapiaymuii" — akKTUBUPOBATH MPEIBIAYIIEE OKHO.

"Bumxer: {1ms BumpkeTa}" — MyHKTHI aKTUBALIMKA KOHKPETHOT'O OKHA.

— YHpaBHeHI/Ie BUIUMOCTBIO pa60qero OKHa W ITaHeJIel Ha HEM.

"[TaHesnb BU3yaIbHBIX 3JIEMEHTOB" — MaHEb YIPABICHUS BU3YalIbHBIMU 3JIEMEHTaMH.
"OYHKIIMK  BUAUMOCTH BHUKETOB" — TMaHENb YIPABICHUS BHAMUMOCTBIO U

PACIIOJIOKCHHUEM BUIPKCTOB HaA IMAHCIIAX.

"[lanens oSmeMeHTapHBIX (GUTyp" — JIOMOJMHHUTENIbHAS TaHENlb PEIaKTHPOBAHUS

npumMuTHBa 3neMeHTapHbIx ¢puryp ("ElFigure").

"ITpoekThl" — NpUIIBAPTOBAHHOE OKHO YIIPABJICHUS JEPEBOM MPOEKTOB.

"BumkeTsl" — NpUIIBAPTOBAHHOE OKHO YIPABJICHUS AEPEBOM OMOINOTEK BUKETOB.
"ATpuOyTHl" — MPUIIBAPTOBAHHOE OKHO JUCIIETYEPa aTPUOYTOB.

"CBs131" — NpUIIBapTOBAHHOE OKHO JHUCIIETYEPA CBA3CH.

"bubnuoreka: {MIms 6ubnmoreku}" — ymnpaBieHHE BHIUMOCTBIO MaHenell OuOImoTex

BUJKETOB.
+ "llomomp" — ITomomib mo OpenSCADA u moaymto Vision.

"TIpo" — uH(bOpMaIHS PO TaHHBIA MOTYIIb.
"TIpo QT" — undopmarus o 6udanoreke QT, HCTIOTB3YyEMOH MOTYIIEM.
"Yro 310" — 3ampoc onmucaHus JIEMEHTOB HHTEpdeiica OKHa.
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CBepxy, 10Jl MEHIO, WK 110 CTOPOHAM pacCHOJaratoTcs MaHeNId MHCTPYMEHTOB. [lanenu Moryt ObITh
CKPBITBHI UJIM PACIOJIOKEHBI, UTO YNpaBiseTcs B MyHKTe MeHIO "Bua". CymecTByloT cienyromue naHeiu
MHCTPYMEHTOB:

- "Ilanenp Bu3yasbHBIX 21eMeHTOB" — [laHenb ynpaBieHus: BU3yalbHBIMH 3JIEMEHTAMU:
+ "3amyck HCIIOJTHEHHWS TPOEKTa i BBIOPAHHOTO djeMeHTa" — TPOU3BOAUT 3aITyCK
MIPOEKTa Ha MCIIOJIHEHUE U aKTUBALIMIO BEIOPAHHOW CTPaHMIIBI TPOEKTA.
- "3arpy3uTh AaHHble 31eMeHTa u3 b/1" — BbINoNHAET 3arpy3Ky JaHHBIX BEIOPAHHOTO(BIX)
ayeMeHToB u3 b/I.
« "Coxpanuth JgaHHble »dJieMeHTa B bBJ[" — BBINOJNHAET COXpaHEHUE JaHHBIX
BBIOpaHHOTO(BIX) AIeMeHTOB B b1,
« "HoBbIil IpoekT" — co31aHNEe HOBOTO MTPOEKTA.
- "HoBas OuOimorexa" — co3gaHne HOBOM OMOJIMOTEKN.
+ "JloGaBUTH BU3yaJbHBIN 3JIEMEHT" — 100aBJICHNUE BU3YaIbHOI'O 3JIEMEHTA B IPOEKT.
 "VYnanuth BU3yanbHbIN JIEMEHT" — yJaJeHHe BU3yaJIbHOTO 3JIEMEHTA U3 MIPOEKTA.
 "CBoiiCcTBa BU3YaJIbHOTO 2JIEMEHTA" — KOH(PUTypaIrus BU3yaabHOTO DJIEMEHTA.
+ "PemakTupoBaTh BU3yaJIbHbIN 3JIEMEHT" — BU3YyaJIbHOE PEAAKTUPOBAHUE HJIEMEHTA.
« "OTKar U3MEHEHUA BU3YAIIbHOTO 3JIEMEHTa" — OCYIIECTBJICHHE OTKaTa MOCJIEIHETO
WU3MEHEHHUS BU3YaJIbHOTO JIEMEHTA.
- "IloBTOp M3MEHEHMSI BU3YyaJIbHOTO 3JIEMEHTA" — OCYLIECTBIIEHUE MOBTOpAa MU3MEHEHMUS
BU3YaJIbHOTO 3JIEMEHTA.
- "BrIpe3aTs BU3YyalIbHBINA 3JIEMEHT" — BbIpe3aHue/TIepeMeIeHne BU3yalbHOTO JIEeMEHTa
B MOMEHT BCTaBKH.
« "KonupoBaTb BU3yaJIbHBIA 3JIEMEHT" — KONMPOBAHUE BU3YAJIbHOTO IEMEHTA B MOMEHT
BCTaBKH.
 "BcTaBuUTh BU3yalbHBIN 3J1EMEHT" — BCTaBKa BU3YaJILHOT'O 3JIEMEHTA.
- "®OyHKuuu BUAUMOCTH BHIKETOB" — IlaHenb ynpaBieHHs BUIAMMOCTBIO U PACHOJIOKEHUEM
BU/KETOB Ha MaHeJsX:
+  "Bumxker Ha BepX" — MOAHATHE BUKETA HA CAMBINA BEpX.
« "Bumxer Ha HM3" — ONyCKaHUE BUKETA HA CAMbIi HU3.
« "TlomugaTh BUIKET" — MOOHATH BUKET BBIIIIE.
« "OnycTUTh BUIDKET" — OMYCTUTh BUDKET HIKE.
 "BbIpaBHATH cneBa'" — BBIPABHUBAHME BUKETA CJIEBA.
« "BBIpOBHATH B LIEHTPE BEPTUKAIBHO" — BBIPAaBHMBAHUE BU/DKETa BEPTUKAIBHO B
LIEHTpE.
+  "BpIpoBHATH cripaBa" — BbIpaBHUBaHUE BUJIKETA CIIPABA.
« "BBIpOBHATH CBEpXY'" — BBIPABHUBAHUE BHUJIKETA CBEPXY.
« "BBIpOBHATH B LIEHTPE T'OPU30HTAIBHO" — BBIPABHUBAHME BUJDKETA TOPU30HTAIBHO B
LIEHTPE.
+  "BbIpoBHATH CHU3Y'" — BBIpaBHUBAHUE BUKETA CHU3Y.
+ "llanens snemeHTapHbBIX ¢GuUryp" — JloMONHUTENbHAS MaHENb PEJAKTHPOBAHUS NPUMHUTHBA
anemenTapubix ¢uryp ("EIFig").
- "BosBpar kypcopa" — BO3BpaT K Kypcopy AJs IeHcTBUI Hall GUTrypamMH Ha BUJIKETE.
« "JlobaButh aMHUIO" — H00aBIEHNE JIMHUU K dJIEMEHTapHOH (urype.
« "JlobaButh nyry" — nobaBieHue AyTU K dJIeMEHTapHOU urype.
+ "JloGaBuUTh KpHBYIO Oe3be" — mobaBieHUE KPUBOM Oe3be K d11eMEeHTapHO! (urype.
+  "BKJIIOYUTH NPUBSI3KU" — BKIIOUCHHUE MMPUBS30K y dJIEMEHTAPHOU (PUTYPBHI.
- "bubmuoreka: {Mms Oubnmorexu}" — VYmpaBieHue BHIUMOCTBIO TMaHenell OuOIMOTEK

BuKeTOB. Cofep)KUMOEe TaHEeNW 3aBUCHUT OT COJAEPKUMOTro OWOIMOTEKHM M BKIIOYAET KHOIIKH
BBI30BA DJIEMEHTOB OMOIMOTEKH.

- "QTStarter manens wuHCTpymMeHTOB" — IlaHenb, co3maHHas MOJyJIeM 3aIllycka MOJYyJIEeH
ouomuorexkn QT. Conepxxkur kHomku s 3amycka Ul momynern cuctembl OpenSCADA,
ocHOBaHHBIX Ha Oubmmoreke QT. C mMOMONIIBIO 3TON MaHENH MOXKHO OTKPBITH HECKOIBKO
9K3EMILISIPOB OKOH IaHHOTO MOIYJISl WIIM APYTUX MOIYJIeH.

Buuzy okna paspabotku CBY pacnonaraercs ctpoka craryca. C mpaBoil CTOPOHBI CTPOKH cTaTyca
pa3MeIIalTcsl HWHAUKATOPhl BU3YAIBHOIO MacluTaba peJakTUpPyeMOro Kajapa, peKuMa H3MEHEHMs
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pa3Mepa 3JIEMEHTOB, peXMMa TeKyuled craHuuu JBrxka CBY u monbp3oBartens, OT UMEHH KOTOpPOIO
Benércst paspaborka mHTepdeiica CBY. [lo nBoiiHOMY KIMKY Ha WHAMKATOPE TMOJIB30BATENs MOXKHO
MOJIb30BaTENsl CMEHHUTh, BBEAS HOBOE MM M IMAapojib I0JIb30BaTess. B riaBHOEe Mosie CTPOKH cTaryca
BBIBOJIATCS PA3IMYHbIC HH(OPMALIMOHHBIE COOOIIEHUS M COOOIICHHS TIOMOIIH.

s pegakTupoBaHus CBOMCTB BU3YyaJIbHBIX 3JIEMEHTOB MPEIyCMOTPEHO JBa Auaiora. IlepBbeii quanor
MO3BOJIAET PEAAKTHPOBATh CBOMCTBA KOHTEWHEPOB BU3YAbHBIX 3JEMEHTOB (OMOMMOTEK BUIKETOB W
MPOEKTOR), puc. 2.b. Bropoii nuanor st peaakTUpOBaHUs CBOWCTB CAMHX BU3YaIbHBIX DJIEMEHTOB, PHC.
2.c. 3menenus, BHECEHHBIE B JMANIOTax, cpaszy ke momnangaioT B ABMWKOK CBY. [lns coxpaHeHus 3THX
u3menenuss B bJ] wnmm BocctaHoBneHuss u3 b/ HEoOXOaMMO BOCHONB30BAaTHCS COOTBETCTBYIOIIUMU
MHCTPYMEHTAMHU IJIaBHOT'O OKHA pa3pabOTKH.

~ CoCToAHKE
BmoueH: v
K
B/} KoHTeiHepa: | MySQL.veaAGLKS pri_AGLKS -
~ KoH@urypauua
Id: |.ﬁ.GLKS
Wms: | AGLKS
OnwcaHwe:

MpoekT BU3yanuaaumu AHacTacMesckol Ma3o-MMGTHOA KOMNPECCOPHORA CTaHUMK.

Bnagenew, rpynna: [roman |v] [users |v]

Hoctyn: [{)Ezmp CREERERLE |v] [Uﬁaap W yNpagneHne |v] [Uﬁanp W yNpaeneHne |v]
Mepwuod EbI4MCNEHMA (ME): [100 }%]
PE3KMM OKHA MENONHEHUA: [UpnrnHanhHui pasmep |v]

CoxpaHATe NPoNopLMI0 NpW MacwTafuposaHun ¥

Puc.2.b. JJuanoe peoakmuposarusi c80ticme KOHMeUHEPOs8 BU3YATbHBIX IJIEMEHMO8.

C moMoIIbIo TTIaBHOM BKJIAJIKU ATOTO JHAIOTa MOKHO YCTAHOBUTH:
+ CocTosiHHE KOHTEWHEpa JIeMEHTOB, a MeHHO: "Brmrouen", b/l koHTelinepa.
«  Wnentuduxatop, UMs U ONKMcaHuEe KOHTEHHEpa.
« Jlns TpoekTa: TMONB30BaTENs, TPYIIy TNOJb30BaTENed W JOCTYN TIOJNb30BATelNs, TPYIIIBI
MOJIb30BATENCH U BCEX OCTAIBHBIX.
+ Jlns mpoekTa: meproj] BEIYUCICHUS IPOEKTA U PEKUM OTKPBITHSL OKHA MPU UCTIOTHEHUH.
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= GEMBAMOTEYHLIR BMBXKeT: EICadr

~CocToAnune
BrniodeH: [
PoauTenscknid BUmMKeT: ’fwlb_ﬂriginalsfwdg_Eﬂx -
~KoHdurypauus
Id: ElCadr
KopeHb: Box
MyTh: fwlb_Main/wdg_EICadr
Kna: JnemMmeHT kagp
Onucanne:
Bnapeneu, rpynna: [rt}man v] ’users v]
Hoctyn: [Gﬁaop W ynpaeneHne v] ’Dﬁa&p W ynpaeneHue v] [Gﬁat}p v]
| Close

Puc.2.c. [luanoe peoakmupoeanus ceoticme 8u3yaibHbiX 31eMEHMO8.

C moMOIIIBIO TJIABHOM BKJIAJIKH ATOTO TUAIOTa MOYKHO YCTAaHOBHTD:
+ CoctosHHE 3N1eMeHTa, a UMeHHO: "BxitoueH", poaAUTeIbCKUN BUTKET.
- Unentudukatop, KOpeHb, MyTh, UMS U OMMMCAHUE DIIEMEHTA.
- [Ilomp3oBarens, TpymIy IOJIB30BATEICH JJIEMEHTA W JOCTYN TIOJB30BATENSI, TPYIIIBI
MOJIL30BaTEJIEN U BCEX OCTAILHBIX.
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Jluanor pemakTUpOBAaHUS CBOMCTB KOHTCHHEPOB BU3YAIBHBIX 3JIEMEHTOB COJCPKHT JBE BKIIAJKH:
BKJIAJIKy KOH(UIypaly OCHOBHBIX MapaMeTpoB (puc.2.b) M BKIAAKy KOH(PUIypanuu mime-IaHHBIX
KoHTelHepoB (puc.2.d).

\

== BubnuoTeka BMpaxeToB: mnEls

BuGnuoTeka Mime gaHHbIE CTINM

Icd Mime TMn | Pasmep gaHHBx
1 |conL imagefpng | 1.84375
; conR imagefpong | 1.64551
; h_127 imagefpng  0.486328
: h_31 imagefpng 0339844
; rad_127 |imagefpng 13.3447
; rad_|_127 |imagefpng 7.07227
: rad_r_127 imagefpng 6.90137
; v_31 imagefng | 0.332031
LobagnTe 3anvce ] ’ Y1anuTe 3annck l [ Jampy3iuTe LaHHLE ] ’ BeIMY3IMTE LaHHLE

Puc.2.d. Bknaoka pedakmupogarusi mime-0aHHulX KOHMeEUHePa 8U3YAIbHLIX IEMEHMO8.
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Juanor penakTUpOBaHHS CBOWCTB BHU3yalbHBIX JIIEMEHTOB COJCPKUT YEThIpE BKIAIKU: BKIAJKY
KOH(QUTYpallul OCHOBHBIX MapaMmeTpoB (puc.2.b), Bkiagky arpuOyToB siemeHTta (puc.2.e), BKIAIKY
00pabotku asnemenTa (puc.2.f) u BKIaAKy cBszeil anemeHTa (puc.2.g). Ha pasHbIX ypOBHSIX HEpapxuu
BU3YaJIbHBIX 2JIEMEHTOB KaKHe-TO BKJIAJIKH MOTYT ObITh IOCTYIIHBI, @ KAKHE-TO HET.

e BUBNHOTEYHLIR euoxeT: EICadr

O6pabotka | Cesian |

ATpubyT | 3HaveHKne 4]
Id ElCadr
e 3nemMeHT kaap|
Onucanve
MyTh fwlb_Main/wdg_EICadr

Brknouen  true
AKTUBHBEIA  true
leometpua [0, 0, 110, 300, 1,1, 0, 0]

Obpabor...
= doH [arey. ]
LUBET [ grey
naobp...
= MpaHuua [1, #000000, CnnowHoA]
wupuHa 1

user [l #000000
ctine  CnnowHoi
= CTpaHuua [, ] o
MCTOY. ..
rpynna

KD

Close

Puc.2.e. Bknaoka ampubymos ouanoea pedakmupo8anusi C80UCME BU3VAIbHO2O dNeMeHMA.
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O buGnuoTeyHsIi BuKeT: EICadr

BumkeT | ATpubytni | OfpafioTka | CeAau |

Id ma |Tnnnannm |Faﬁman ofinacm| O6Gpafh. Kongurypauma | KoHguryp
B com_close
E- com_open

m_stop
- id Id CTpoKa | Het
L. path MyTk CTpoka [ Her
- parent PoguTens CTpoka | Het “
b DWNET Brnageney CTpoka | Het -
H PO Novemien D aFmm oo v ”'I"\'-"!lﬁﬂ-"ﬂﬂﬂ-"!ﬂ'! Ll
1 | i | [‘ |' ]

[ HoGaenTe aTprbyT \ [ YOanuTe aTpuyT \
HAaklk NpoLeaypLIL: [Jw:UkeE:l:JmiS:npt |v] BeMucneHWA npoyeaypsl (Mc): [500 ]
using Special FLibSYS; -

v _wWrk=egev_rez=""

off=10;

ifdprmColorisEVal()) { bordColor= prmColor; bordWidth= 2; }
else { bordColor="black"; bordWidth=1;}

&= Disable ail mutable widgets

info_ed_en=info_var_en=info_sp_en=info_out_en=up_en=upm_en= down_en=downm_en= lev_out_en = lev_v;
modCasc_en=pnl_pid_en=greed text en= greed_text! _en=greed texi2 _en= greed_text3 en=greed textd en =E
Icum open en=com stop en=com close en=st open en=st cInsT en=Ramka en=movelp en=moveDwi™

4 ST 4 Ip

Puc.2.f. Bknaoxa obpabomiu ouanoea pedaxmuposanus c80LUCmMa 8U3YaAIbHO20 JeMeHmA.

=" O CipaHMua npoexta: pri AGLKS/pg soipg 1pg ggraphipy 2 — O X
| Bumwer | ATpuBytel | OBpafotka | CeAan |

3HauyeHue

proviLogiclewexperiment(Ti (+)
proviLogicLevexperimentTilMAME (+)
prociLogicLeviexperiment/TilaMax (+)
provilogiclewexperimentiTifaMin (+)
prociLogiclewexperimentiTifvar (+)
proviLogiclewexperiment/Tiled (+)
proviLogicLewexperimentTilmax (+)
prociLogiclewexperimentiTifmin (+)
proviLogiclewexperiment(Ti
proviLogiclewexperiment(Ti
proviLogiclewexperiment(Ti
provilogiclewexperimentTitwiMax (+)

- procilogiclewexperimentTilwhin (+)
- color #ae77c3
- digComs
- digRevers

- digStts o

Bl el2
B} el3

.. eld ™
B} el5 -

Puc.2.g. Bknaoka ceazeil ouanoza pedaxmuposanusi C80UCME 8U3VATIbHO20 dNeMEHMA.
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2.1. Ctuan

M3BecTHO, YTO YEJIOBEK MOXKET MMETh MHIUBUAyaJbHBbIE OCOOEHHOCTH B BOCHPHUSTHH TpadUUecKOi
uHpopmanuu. Ecau 3TH 0cOOEHHOCTH HE YYUTHIBATh TO MOYKHO IOJYYMTh HENPUATHE M OTTOPKEHHE
nojb3oBarens K uHTepdeiicy BY. Takoe HenmpusTHe W OTTOP)KEHHE MOXKET MPHUBECTH K (paTanbHBIM
ommbOkam npu ynpasieHun TII, a Taxxke TpaBMUPOBaTh 4YellOBEKa IMOCTOSHHOW paboTONW € TakuM
unrepdeiicom. B SCADA cuctemax HNpUHATHI COTIALICHUS, KOTOPbIE PErVIAMEHTUPYIOT TPeOOBaHUS IO
CO3aHHI0 YHU(PUITUPOBAHHOTO HHTEpdeiica BY, HopManbHO BOCIPHHUMAEMOTO OOJIBITUHCTBOM JIFOZCH.
[Tpu 3TOM NpakTUYECKH OTCYTCTBYET YUET OCOOCHHOCTEH JIt0JIeil ¢ HEKOTOPBIMU OTKJIOHEHHSIMH.

C menplo ydecTb 3TO OOCTOSTENBCTBO M NPEIOCTABUTH BO3MOXKHOCTh LIEHTPAIM30BAHHO M IPOCTO
U3MEHATh BU3YyallbHBIE CBOMCTBAa MHTEpdelica MPOEKTOM IpeayCMaTpUBAcTCA pealu3alus MeHeKepa
cTUiIel naTepdeiica BU3yaau3aum.

[Tonb30BareneM MoOXKeET ObITH CO3[JaHO MHOXKECTBO CTWIJIEHM, KaXKIblii M3 KOTOpBIX OyIeT XpaHUTh
I[BETOBbIE, LIPU(PTOBbIE U IPyrue CBOWCTBA 3JIEMEHTOB Kajapa. [IpocTas cMeHa CTHIIS MO3BOJMT OBICTPO
npeoOpa3utb uHTEepdeiic BY, a BO3MOXXHOCTh HazHauYeHHs] WHAMBHIYATbHON CTWIIS JUIS MOJB30BATEIS
IIO3BOJIMT YYECTh €r0 MHMBHIyaIbHbIE OCOOCHHOCTH.

Jlis peanu3anuy 3Toi BO3MOXHOCTH, MPU CO3AaHUU KaJApOB HEOOXOIMMO JJIsi CBOMCTB I[BETa, IpU(Ta
U Ipyrux ycTaHoBUTh napametp «Kondurypauus» (tabnuisl Bo Bkiaake «O0paboTka») B 3HaueHue «3
ctuis» (puc. 2.f). A B napamerpe «KoHpurypamoHHsli mabaoH» yKa3aTh UASHTHU()UKATOP MO CTUIIA.
Janee 3TO mosie aBTOMATUYECKU MOSBUTCS B MEHEKEpE CTHJIEH U €ro MOXHO OyJeT TaM MEHSTb.
Menemxkep cTuieil JOCTyMeH Ha CTpaHulle KOH(pUTrypanuu rnpoekra Bo Bkiaaake «Ctunm» (puc. 2.1). Ha
ATOH BKJIAJIKE MOXHO CO3[aBaTh HOBBIE CTWIM, YAAIATh CTapble, U3MEHATH IOJIA CTWIS U YIAJSTh
HECHYKHBIE.

CTHNk: [Defaurt |v] [ ¥1anuTe cTHNb l
Hma: [Defaurt ]
Ied | 3HaqeHue |

1 |backColor gray

[ ¥panuTe sanvce l

Puc. 2.1. Bknaoka "Cmunu" cmpanuyvl Kongueypayuu npoekma.
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B nenom ctunm nocTymHbI, HauMHAS C YpOBHS IpoekToB. Ha ypoBHe OMOIMOTEK BHIKETOB MOKHO
TOJILKO OTpPENeNATh MOJ CTWiIeH y BHIKEeToB. Ha ypoBHe mHpoekTa mpu BbIOOpE CTWIIS BKIIOYACTCS
paboTa co CTWJISMH, YTO MpEeIrojaraeT JOCTyH K IMOJIIM CTHUJIEH BMECTO HENOCPEACTBEHHBIX 3HAUEHUN
aTpuOyToB. DAaKTUUECKU 3TO O3HAYAET, YTO NPU YTCHUU WJIM 3alUCH aTpuOyTa BUIDKETa yKa3aHHBIC
orepanuu OyayT OCYLECTBISITHCS C COOTBETCTBYIOIIUM I10JIEM BHIOPAHHOTO CTHIISL.

[Tpu 3amycke MpoeKkTa Ha HCIOJIHEHUS OYyIEeT HCIOJNb30BaH YCTAaHOBIEHHBIH B IMPOEKTE CTWUIb. B
MOCIICAICTBHH TIOJB30BATENIb MOXKET BBIOpATh CTHIIb M3 MEPEUHS TOCTYIHBIX. BEIOpaHHBIN MMOTB30BATEIIEM
CTHJIb OyJIeT COXpaHEH U UCIIOJIb30BAH MPH CIEAYIOLIEM 3aITyCKe MPOEKTa.
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2.2. CBa3bIBaHMe ¢ JMHAMHUKOH

Jlist IpeioCTaBJICHUsT aKTyaJIbHBIX JaHHBIX B HHTEPEHC BU3YAIM3AIMH JIOJKHBI UCTIOIB30BATHCS
nannblie noacucteMsl "Coop ganabix (DAQ)". [Ipupona STUX TaHHBIX CIEAYIOIIAs:
1. mapameTpsl, copepKaiiue HEKOTOPOe KOJIMYECTBO aTPUOYTOB;
2. aTpuOyThl TIapameTpa MOTYT MPEIOCTaBJIATh JaHHBIE YETHIPEX TUMNOB: Jlormueckwii, Llemnwbrid,
BemectBennslii 1 CTpOKOBBII;
3. arpuOyThl MapaMeTpa MOT'YT UMETh UCTOPUIO (apXUB);
4. atpuOyThl MapamMeTpa MOTYT OBITh JJISl YT€HUS, 3aMUCH U C TTOJHBIM TOCTYIIOM.

Y4uuTeIBasg NEpBBIA MyHKT, HY)KHO O0ECIEYNUTh BO3MOXKHOCTH TPYIIIOBOTO Ha3HAUeHHs CCHUIKHU. Jlist
9TOr'0 UCIOJb3YEM KOHLIETIUIO JOTUYECKOrO YPOBHS.

B cooTBeTcTBUM C MyHKTOM 2 CBSI3U 00€CHIEUUBAIOT MPO3PAYHOE NPE0Opa30BaHKE THIIOB U HE TPEOYIOT
CHenuaibHOM KOH(Urypanuu.

JUiss ynoBIETBOpPEHHsS BO3MOKHOCTH JOCTyHa K apXuBaM B COOTBETCTBHMM C IIYHKTOM 3 CBSI3U
BBITIOJHSIOT IPOBEPKY THUIA aTpulyTa W, B cilydyae NOJAKIOYEHMs K "Ajnpecy", B 3HaU€HHE MTOMEILAETCS
ajipec CBA3H.

B tepmunax CBY nuHamuueckue cBS3M U KOHPUTYpaLusi AMHAMHUKY SIBIISTFOTCS OJJHUM IPOLIECCOM, JIJIS
ONMMCaHusl KOHQUTYypallud KOTOpPOro mpexycMmarpuBaeTcss Bkianka "OOpabortka" BuixkeTtoB (puc.2.f).
Bknanka conepxur Tabiuiy KoH(Urypauumum CBOHCTB aTpuOyTOB BHMJDKETa M TEKCT MPOLEAYPHI
BBIYUCIICHHS BUJDKETA.

Kpome moneit korndurypanuu arpuOyToB B TabiuIile mpeaycMaTpuBaeTcsi KoyioHka "OOpaboTka" st
M30UPATEIHHOTO WCIOIB30BAaHUS aTPHOYTOB BHUKETOB B BBIUMCIHMTEIBHOW TPOIEAype BUIKETA U
koJjoHkH "Kondurypanusa" u "KoHburypanmoHHsiii mabioH" Ajig onucanus KOHPUTyparu CBs3eil.

Kononka "Kondurypanus" mo3BosseT yka3zaTb TUI CBSI3H JUI aTpuOyTa BUDKETA:
« [llocmosnnas - BO BKJIaJIKE CBSA3EH BUIKETA MOSBISAETCS M0JI€ YKa3aHUs IOCTOSHHOM, HallpuMep
0c000ro 1BETa UM 3arojoBKa JUIs IIa0JIOHHBIX KaJpOB;
« Bxoonas c6s3b - CBSI3b C IMHAMUKOM TOJIBKO JUJISl UTCHUS;
«  Buixoouas ces3v - CBA3b ¢ AUHAMHUKON TOJIBKO JJIS 3aIMCH;
« [lonnas céa3b - NOMHAS CBSI3b C JUHAMUKON (UTEHHE U 3aIUCh).

Kononka "Kon¢urypanronuslii mabioH" MO3BOJSET OMUCaTh IPYHMbl JTUHAMUYECKHX aTpHOyTOB.
Hanpumep, 310 Moryt ObITh pasHble TUIBl THapameTrpoB mnoacuctembl "DAQ". Kpome Toro, mpu
KOPPEKTHOM ()OPMHUPOBAHUU 3TOTO MOJsl paboTaeT MEXaHU3M aBTOMATHYECKOrO Ha3HAueHUs aTpuOyToB
MpyU  yKa3aHWMU TOJBKO TMapaMmeTpa mnojacuctembl "DAQ", 4ro ymnpom@aer M yCKOpSeT Mpolece
KOHQUTYypanmuu. 3HAYCHHE OTOW  KOJIOHKM  uMeeT ciaenyrommii  ¢opmatr:  <[lapamerp>|
<HUpenTudurkarop>, rue:

« <[lapamemp> - rpynna atpulyra;

«  <Hoemmughuxamop> - uneHtuduxatop aTpudyTa, UMEHHO ATO 3HAUYEHHUE COMOCTABIISIETCS C
atrpuOyramu napamerpoB DAQ mpu aBTOMaTHUECKOM CBSI3bIBAHUM I10CIIE YKa3aHMs TPYNIIOBON
CBSI3H.

YcTaHOBKA CBSI3€i MOKET OBITh HECKOJIBKHMX THITOB, KOTOPBIN onpeaenseTcs mpeGuKkcom:

« val: — llpsimas 3arpy3ka 3Ha4eHUs 4Yepe3 MexaHu3M cBszedl. Hampumep, cBszp: "val:100"
3arpykaetr B arpuOyt Bumxketa 3Hadenwe 100. Yacto wucmonb3yercs B cCiiydae OTCYTCTBHS
KOHEYHON TOYKH CBSI3H C LIEIbI0 IPSMON YCTAaHOBKU 3HAYEHUSI.

« prm: — CBs3p Ha aTpuOyT MapaMeTpa WIM MapaMeTp B IENOM, Ui TPYIIBl aTpuOyTOB,
noacuctembl  "CO6op  manHbiX". Hampumep, cBs3p  "prm:/LogicLev/experiment/Pi/var"
OCYIIECTBIISICT JOCTYN aTpulOyTa BHIDKETa K arpulyTy mapamerpa noacuctemsl "COop maHHBIX'.
3nak "(+)", B KOHIIE aapeca, CUTHAIU3UPYET 00 YCHENTHOW JTUHKOBKE M MPHUCYTCTBHH IIEJIEBOTO
00BbeKTa.

« wdg: — CBs3b Ha aTpuOyT APYroro BUKETA WIM BUIKET B IIEJIOM, ISl TPYMIBI aTpUOyTOB.
Hanpumep, cBsa3p "wdg:/ses AGLKS/pg so/pg 1/pg ggraph/pg 1/a bordColor" ocymecTBisier
J0CTyn aTpulyTa OJHOTO BUIDKETa K aTpuOyTy npyroro. Ha maHHBIF MOMEHT STOT THIT CBSI3U HE
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npe€aHasHa4dYCH I YCTAaHOBKH ITIOJIB30BATCIIEM BPYYHYIO, 4 YCTaHaBJIMBACTCA aBTOMATHUYCCKHU B
PECKUME TUHAMHUYCCKOI'O CBSI3BIBaHUA!

O06paboTka cBs3€i MPOUCXOIUT C MEPUOTUIHOCTHIO BEIUMCICHUS BUIKETA B MOPSIJIKE:
- IlomyyeHue naHHBIX BXOJHBIX CBS3EH.
 DBpInonHeHne BBIYKUCICHNS CKPUIITA.
« Ilepenada 3HaUE€HUN MO BEIXOAHBIM CBS3SM.

Ha puc. 2.g mpencraBieHa BKJIAgKa CBS3€H C BO3MOXKHOCTBIO TPYIIIOBOTO M WHAMBHUIYAIBHOTO
Ha3HAYCHUEM aTpUOyTOB.

[Tpu pazMerieHuy BUDKETA, COAEPKALIET0 KOHPUTYpaIMIO CBsA3el, B KOHTEHHEp BUIKETOB BCE CBSI3U
HCXOJHOT'0 BUJKETA JOOABIISIFOTCS B CIIMCOK PE3YJIbTUPYIOLINX CBA3EH KOHTEHHEpa BUIKETOB.

W3 BBIIECKAa3aHHOTO BUAHO, YTO CBS3M YCTAHABJIMBAIOTCS IOJIb30BATENIEM B Ipoliecce KOH(PUTyparuu
uHTepdeiica. OgHako, AJi1 NMPEAOCTaBICHUS BO3MOKHOCTH CO3/IaHUS KaJpOB OOIIEro Ha3HAYEHUs C
GyHKLIMeH npenocTaBlIeHHs AETAIU3UPOBAHHBIX JAHHBIX Pa3HbIX MUCTOYHMKOB OJHOTO THIA HEOOXOAMM
MEXaHHM3M JIMHAMHUYECKOM YCTAHOBKM CBsA3€H. Takoll MEXaHM3M MNpPEeayCMAaTPUBACTCS IOCPEACTBOM
3ape3epBUPOBAHHOrO KJIKOYEBOro HJEeHTH(HUKaTopa "<page>" rpynmbsl aTpuOyTOB CBsi3ed y KaJapoB
o011ero Ha3HaueHWs M JAMHAMHUYECKOE Ha3HaueHHWe CBsA3el ¢ uieHTudukaropoMm "<page>" B mporecce
OTKPBITHUS KaJipa 00IIero Ha3HAYEHHUSI CHTHAJIOM OT JPYroro BUDKETA.

Paccmorpum mpumep, korma uMercs kKanap oOmiero HasHaveHws "llaHenp KOHTposs rpadukomM” u
MHOXecTBO "I'padukoB" Ha pa3HbIX Kaapax. "[lanens KOHTpOIS rpaduKkoM" UMEET CBSI3U C MIA0JIOHAMU:
-+ tSek -> "<page>|tSek"
. tSize -> "<page>|tSize"
« trcPer -> "<page>|trcPer"
- valArch -> "<page>|valArch"

[Tpu sTom kaxenii BumkeT "['padux” nmeer arpudyTs tSek, tSize, trcPer u valArch. B cnydae BrizoBa
curHama oOTKpbiTUs "llanenn koHTpons rpaduxom" u3 mroboro Bumkera "I'paduk" npoucxomut
cBs3piBaHusA arpuOytoB '"Ilanemum koHTpons rpaduxkomM" B COOTBETCTBHM aTpuOyTy, yKa3aHHOMY B
mabnone, ¢ arpudyrom Bumkera "I'padux". Kak pesynbprar, Bce m3meHeHus Ha "llanenmn koHTpos
rpadukom" OyIyT OTpakaThCs Ha TpaduKe MOCPEICTBOM CBSI3H.

B cinyuae Hammums y Bumkera "I'paduk" BHemHMX CBsi3edl Ha mapamerpbl moacuctembl "COop
naHHbIX", cBs3u "[laHenu koHTpoJs rpadukom" OyayT yCTaHABJIMBATHCSA HAa BHEITHWUN UCTOYHUK. Kpome
storo, ecnu y '"[lamenu xkouTpons rpadukom" OyayT 3asiBIEHBI CBSI3M Ha OTCYTCTBYIOIIHE
HEMoCpencTBeHHO y BUkeTa "I'paduk" arpuOyThl, TO OymeT MPOW3BOAUTCS MOWCK HAa HAJIMYHE TaKHX
aTpuOyTOB y BHEIIHEro MCTOYHHUKA, NEPBOrO Ha KOTOPHIH YCTaHOBIIEHA NpsiMasl CBS3b, BBIMOJHAS TeM
CaMbIM JIOTIOJIHEHUE HEJIOCTAIOIINX CBS3EH.

I[J'ISI HaraaaHoro I/1306pa)KeHI/I${ 9TOro MCXaHu3Ma IMPUBCACHA Ta6J'II/II_Ia 2.2.

Taoauua 2.2. Mexanu3m JUHAMHYECKONU JTUHKOBKH.

ATpudyts! "IlaHen KOHTPOJISA ATpuoOyTHBI PesyabTHpylOIIas CBA3b WIH
" ATpuOyTHBI
rpagpuxom’ (11adJ0H " " BHEIIHEr 0 3HAYEeHME CBA3YIOLIErocs
. I'padguka " "
AUHAMHUYECKOH CBSI3H) ITapamerpa aTpudyrta
tSek (<page>|tSek) tSek - "I'padux".tSek
tSize (<page>|tSize) tSize - "I'padux".tSize
trcPer (<page>|trcPer) trcPer - "I'padpux".trcPer
valArch (<page>|valArch) valArch - "I'paduk".valArch
var (<page>|var) var var "[Tapametp".var
ed (<page>|ed) - ed "[Tapametp".ed
max (<page>|max) - - EVAL
min (<page>|min) - - EVAL
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3. Ucnosinenne natepgeiico CBY

Hcnonnenue unrepdeiica CBY 3axitouyaercs B 3allycke HOBOTO ce€aHCa MPOEKTa MU MOJIKIIOYEHUH K
cyliecTByroImeMy Ha ypoBHe aBmxkka CBY. [lanee Moynb HEMOCPEACTBEHHON BU3yalu3allii OTPAXKAET U
yOpaBisieT AaHHBIMH CeaHca. [J1aBHOE OKHO peXHMa HCIIOIHEHUS IJaHHOTO MOAYNsS HMeeT BUI,
IIPEJICTaBJICHHBIN Ha puC.3.

PeanuzoBano OOHOBJIEHHE COJIEP)KMMOTO OTKPBITBIX CTpaHUIl UHTepdelica BU3yaIH3allMd C
NEePUOIUYHOCTHIO UCTIONHEHHS CECCUH MpoeKTa. B mporiecce 00HOBICHMUS BBITIOIHACTCS:
+ 3ampoc CIUCKAa OTKPBITBIX CTPAHUI] C TMPU3HAKOM MOAU(DUKAIMHM CTPAHMIIBI Y MOJAETH H
IIPOBEpPKA COOTBETCTBUS PEaIbHO OTKPHITHIX CTPAHUI] 3TOMY CIIUCKY;
+ 3aIllpocC BETBU JaHHBIX MOAU(DHUIIMPOBAHHBIX CTPAHMII;
+ OOHOBJICHHE COAEPKUMOT0 MOJU(PHUIMPOBAHHBIX CTPAHUI] U MX BHJDKETOB B COOTBETCTBUH C
MOJTY4YCHHBIMH U3MEHEHHBIMU JTAHHBIMHU.

ITo 3akpeiTuio "RunTime" okHa MpoOU3BOAUTCS 3aKPBITHE CECCHM MTPOEKTa B JBMKKEe CBY.

MexaHu3m 3ampoca TOJBKO M3MEHEHHBIX JTaHHBIX OCHOBAH Ha a0COJIOTHOM CUETYMKE HCIOJHEHUS
ceccun. Ilpu BHeceHHMM peasbHBIX W3MEHEHMH B aTpUOYThl BHJDKETOB BBINOJHSECTCA 3allOMHHAHUE
3HAYEHHUS 3TOTO CUETUMKA, YTO U MO3BOJSET MACHTHU(PHUIMPOBATH U3MEHEHHBIE aTpuOyThl. Takoil moaxon
MO3BOJISET NMOBBICUTH MPOU3BOAUTEIBHOCTh U YMEHBIIUTh HArPY3Ky Ha CETEBON OOMEH B ciydae JAOCTyIa
K 1BIKKY CBY uepes ceTb.

Hepapxnueckn MoayneM INpeayCMATPUBAECTCS BO3MOKHOCTh PAa3MEIICHMs CTpPaHUL NPOEKTa Kak Ha
IJIaBHOM OKHE UCHOJIHEHUs (puc.3), Tak M BKJaJbIBas BHYTPb BHJDKETOB KOHTEHHEPOB, a TaKKe IyTeM
OTKPBITHS TOIIOJIHATEIBHBIX OKOH ITIOBEPX OCHOBHOTO.

[Ipu pasBopauMBaHUM TIJIABHOT'O OKHA HCIOJIHEHHUS WJIM TIEPEeXoJe B IMOJHOKPAHHBIM pPEXUM
BBHITIONHAETCST  MacIITabUpOBaHHE COAEPKHMOro cTpaHullbl wuHTepdeiica CBY, 3amonnsas Bcé
MIPOCTPAHCTBO OKHA U, TIO3BOJISISI TEM CaMbIM HCTIONHAThH MPOEKTHI, pa3pab0oTaHHBIC Ha OJHOM pa3pelicHUN
9KpaHa, Ha Pa3HbIX pa3peIICHUsX.

['maBHOE OKHO COCTOMT W3 MEHIO (CBEpXY) CTPOKHM CTaTyca (CHHM3Y) W UCIOJIHSIEMOTO COJEPKHUMOTO
ceaHca MeXJIy HUMU. MeHIO B peKMME UCIIOJIHEHUS TO3UIIMOHUPYETCSl KaK MHCTPYMEHT aJMUHHUCTpaTOpa
OpenSCADA, coxpepxamuii obuiecucteMHble (YHKIHMH, W JOCTYIHO TOJIBKO IPUBUIIETUPOBAHHBIM
MOJIB30BATENSIM, COCTOSIIIUM B TpyIiie "root". MeHI0 UMEET CIEAYIONIYI0 CTPYKTYPY:

 "®Daiin" — OOmue onepanuy.

« "[lewatp" — Ilevars:
+ "Crpanuua" — CTpaHHMILy M10JIb30BATEILCKOTO HHTEpdeiica;
« "Jluarpamma" — nuarpamMmy Ha IOJIb30BaTEIbCKOM HHTEpdeiice;
+ "JlokyMeHT" — NOKYMEHT Ha MOJIb30BaTEIbCKOM HHTEpdeiice.

«  "Dxcnopt" — DKCHOpT:
« "Crpanuna" — CTpaHHILYy MOJIH30BaTEIBCKOI0 HHTEP(Elica;
+ "Jlmarpamma" — nuarpamMMmy Ha IOJIb30BaTEIbCKOM HHTEp(eiice;
+ "JlokyMeHT" — MOKYMEHT Ha MOJIb30BaTEIbCKOM HHTepdeiice.

« "3aKppITh" — 3aKpBITh OKHO PENAKTOPA.

« "Breixon" — Brixon u3 cucrembl OpenSCADA.

+ "Hapymenne" — KBurtanus HapylieHum:
« "VpoBeHb HapylIeHUs" — BCE HAPYIICHUS;

- "CBeToBO€ MpeayInpekIeHre" — CBETOBOE YBEIOMIICHUE;
- "lIpenynpexxaeHue ryikoM" — yBE€JOMIIEHHE T'yIKOM;
- "3ByKOBOE€/peueBOe MPEeAYNPEKACHHE" — YBEOMIICHHE 3BYKOM/PEUBIO.

« "Bug" — I[lapameTpsl 0TOOpaxKeHHsI ceaHca MPOeKTa.

+ "Becp 3kpaH" — nepekiIovarenab NOJTHOIKPAHHOTO PEXKUMA UCIIOTHEHUS.
«  "ITomomp" — ITomompb mo OpenSCADA u moaymto Vision.

« "lIpo" — unrpopmaius npo JaHHBIH MOTYb.

- "IIpo QT" — undopmanus o 6udnuorexe QT, ucnonb3yemMoit MOgyIeM.
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C mpaBoil CTOPOHBI CTPOKHM CTaTyca pa3MELIaloTCsd MHAMKATOPbl YacoB, TEKYLIEW CTAHIMM JBHXKKA
CBY u nonp3oBartessi, 0T UMEHH KOTOpOro ucnonHsercs unrepgeiic CBY, a takxke nmaHeiab ¢ KHONKaMU
KBUTAIlMM HapyLIEHUH, neyatu u 3kcnopra. [lo 1BOMHOMY KIMKY Ha MHAMKATOPE MOJb30BATENsl MOKHO
H0JIb30BATENsl CMEHUTH, BBEJII HOBOE UM U MapoJjb MOJb30BaTENs, a 10 KIMKY HAa KHOIKU KBUTALIUU —
CKBUTHPOBATh HAPYLIEHUS MOJHOCTHIO WM TOJBKO HYKHOE YBeJOMJIEHHE. B TIilaBHOE MOJ€ CTPOKHU
CTaTyca BBIBOJATCA Pa3InuyHble HH(POPMAIMOHHbBIE COOOIIEHHS U COOOIIEHUS TTOMOIIH.

@aiin  Hapywenwe Bug [Nomous

ObwecmaHUUOHKa

Ha daken

a3 Ha [MuHCK

 Aer. [Pyu. |

PC KPA1

v 3 v| @ ||Default|root

Puc.3. I'nasnoe okno pexcuma ucnonnenus.
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4. IlpeacraBjienue 0a30BbIX 3JIEMEHTOB (IIPMMHUTHBOB)

B nmanHO# Bepcuu STOrO MOAYNS peamu30BaHbl HE Bce O0Opa3bl MPUMUTHUBOB 3aJI0KEHHBIE STHUM
mpoekToM. B o0111em ke mpoeKToM 3aJ10KeHBI IPUMHUTHUBHI:

Id

HaumenoBanue

DOyHKUMs

ElFigure

DnemMeHTapHbIE
rpadguieckue GUrypbl

[TpuMHTHB SBIISETCS OCHOBOM ISl OTPUCOBKH AJIEMEHTAPHBIX
rpadudeckux GUryp co BCEBO3ZMOXKXHON KOMOMHAITUEH UX B OJTHOM
ob0wekre. [IpegycmaTpuBaeTcs MOAAEPKKA CISTYIOIIIX
3JIEMEHTapHBIX (QuUryp:

« Jlunaus.

- Hyra.

« Kpusas 6e3be.

+ 3aruBKa 3aMKHYTOTO IIPOCTPAHCTBA.
Jnist Bcex Guryp, copepiKalmxcs B BUDKETE, yCTaHABINBAIOTCS
€JMHbIE CBOWCTBA TOJIIMHEI, IBETA U T.1., HO 3TO HE UCKIIOYaeT
BO3MOYKHOCTH YKa3aHHsI BBIIICTICPEUHCICHHBIX aTPUOYTOB KOHKPETHO
JUTSL KOKJI0M (pUTyphl OTAETBHO.

FormEl

OnemMeHTbI GOpPMBI.

BxurouaeT noaaepkKy cTaHAapTHBIX KOMIOHEHTOB (JOPMBI:
« PenakTupoBaHu€e CTPOKH.
+ PenaktupoBaHu€e TEKCTA.
«  dnaxox.
« Knomnxka.
- Ilone BbIOOpa U3 criucKa.
«  Cnucox.
+  Cnaiizep.
+ Crpoka npoKpyTKH.

Text

Texkcr

DneMeHT TeKkcTa(MEeTKH). XapaKkTepu3yeTcsl TUIIOM HIpu(Ta, [IBETOM,
OpHUEHTAIINEH U BEIPABHUBAHHUEM.

Media

Menua

DJeMeHT 0TOOpaKEHHUSI PACTPOBBIX U BEKTOPHBIX N300paskeHHH
pa3IMUHBIX (POPMATOB, IPOUTPHIBAHNST AHUMHPOBAHHBIX
n300paKeHU, IPOUTPhIBaHUE ayAHO (PParMEeHTOB U IPOCMOTP
BI/IHGO-(bpaFMeHTOB. Bo3M0XHO B HETO CTOUT BKIIOYHTH OAACPIKKY
OpenGL!

Diagram

JuarpamMmma

DNEeMEHT JuarpamMmmsl ¢ IOJAEPHKKON BO3SMOXKHOCTH OTOOpaKEHUS
HECKOJIbKMX MOTOKOB TPEHJIOB U PA3IMYHBIX PEKUMOB OTOOpaKEeHUS
OT MUHUMAJIMCTUYECKOTO O MOJHOSKPAHHOTO, ABYXMEPHOTO,
TPEXMEPHOTO, KPYTOBOTO U T.[I.

Protocol

IIpoTokon

DJeMEeHT NPOTOKOJIa, BU3YyaJIN3aTOPa CUCTEMHBIX COOOIIEHUH, ¢
NOJ/IEP’KKOM pa3IMYHBIX PEKUMOB PAOOTHI IPU PA3TUYHBIX pa3zMepax
Y YCTaHOBKaXx.

Document

JlokymeHT

OneMeHT pOpMHUPOBAHUS OTYETOB, )KYPHAIOB U IPYroi
JIOKYMEHTAIlMU Ha OCHOBE YKa3aHHBIX JaHHbIX.

Function

Oynkuus API
00BEKTHOM MOJIEIIN
OpenSCADA

HeBusyanbHblil HA CTOPOHE UCTIOJIHEHUST BUKET, MO3BOJISIOIINI
BKIIIOUYATh BBIYUCIUTENbHBIE (YHKIIMH OOBEKTHON MOJICIH
OpenSCADA B CBY.

Box

Konreitnep

Coaep>XUT MEXaHU3M Pa3MENIEHUs APYTUX BUIKETOB C LEIbIO
(dbopMHpOBaHUS HOBBIX, 00JI€€ CIIOKHBIX BUHKETOB M CTPAHUIL
KOHEYHOM BU3yaJIM3aLUU.

Bornee neranbHO paccMOTPUM pear3anuio KaKI0ro MPUMHTHBA.
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4.1. Ilpumurtus 1ementapuas ¢purypa (EIFigure)

Peanmn3oBana moniepikka AJIEMEHTApHBIX (UTYp: JIMHUH, DJUIMNTHYECKOW Ayrd, KpuBoil besbe u
3aJMBKa 3aMKHYTBIX KOHTYPOB LIBETOM W/WJIM HM300pakeHueM. [l aieMeHTapHbIX (Uryp peaarn30BaHBbI
CIIEIYIOIINE OIEPaLUu:

+ coznanue/ynaneHue Gpuryp;

+ KomupoBaHue Guryp;

+ TIepeMelIeHHIE U U3MEHEHUE pa3MepOB (GHUTyp C MMOMOIIBIO MBI U KIaBHATYPHI;

+ BO3MOXHOCTb CBSI3bIBATh 3JIEMEHTapHbIe (PUTYPHI IPYT C APYroM, Motydyasi 6osiee CloKHbIE, JUIs
KOTOPBIX JOCTYITHBI BCE CBOMCTBA MCXOIHBIX 3JIEMEHTApHBIX (pUryp;

*  BO3MOXHOCTb OJIHOBPEMEHHOTI'0 NEPEMELICHUSI HECKOIBKUX (QUryp;

+ 3aJMBKa 3aMKHYTOT'O KOHTYypa IIBETOM W/WJIH U300paKEeHUEM;

+ TeHepanus cOOBITHH KIaBUII MBI B MOMEHT KJIMKA MBIIIBIO HA 3aJIUTHIC KOHTYPAa;

+ MaclTabUpOBaHUE;

+ IIOBOPOT.

Ha puc. 4.1 npeacraBieHa yacTh KpaHa ¢ KaApoM, COAEPKALIUM dIeMEHTapHbIe (PUTYPHI.

Puc.4.1. Peanuzayus snemenmaphuix gpueyp 8 Vision.

@Ourypsl, Jexaliye B OCHOBE JaHHOTO BUJKETa, cOAepkKaT TOUKM(HadajdbHas U KOHEYHas), KOTOpbIe
MOTYT CTBIKOBaTbCS C COOTBETCTBYIOIIMMH TOYKAMHU JPYrMX (DUIyp, U TOYKH, C MOMOIIBIO KOTOPBIX
U3MEHSIETCS TEOMETPHst (PUTYPEIL.

Jlo6aBuTh (GUTypy MOXKHO C TIOMOIIBIO MBIIIH:
1. BriOpatb xenaemyto GUrypy u3 KOHTEKCTHOTO MEHIO.
2. 3apaTh ¢ HOMOIIBIO JIEBOM KHONKHM MBIIIM HAa4YaJbHYI0 M KOHEYHYIO TOUKH (IS JUHUU TPU
yaepxxuBanuu kiasuiy SHIFT npoucxoauT oproroHanbHas €€ OTpUCOBKA).

Vnamute purypy(b1) MokHO TTyTéM Haxkatus KHOTKHU "Del", nmest Beinenennyo(sie) Gurypy(sr).

CkonmpoBath (Gurypy(sl) MOXHO MyTéM Haxatus KomOuHammu kinaBum "Ctrl" + "C", umes
BBIJIENIEHHYIO(BIE) QUTypy(BI).
[TepeaBuHYTH/U3MEHNTH TrabApUThI (PUTYPHI MOXKHO C MOMOILBIO MBIIIH WIH KJIABHATYpPBI:
1. Boaenuts ¢urypy, KIaHyB M0 HEW JeBOH KHOMKOW MBIIIIH.

2. TleperamuTth (C MOMOIIBIO MBIIIK WM YNPABISIOUIMX KiIaBHIl) (Urypy win ogHy Hu3 eé
KOHTPOJIBHBIX TOUEK B JKEIAeMOE MECTO M OTIMYCTUTh KHOIMKY MBIIIH(KIABUIILY ).

CymecTByeT BO3MOXKHOCTh TIEpEMENaTh HECKOJIBKO BBIICICHHBIX (UTYp, BHIOPAHHBIX HPU TTOMOIIH
yaepxxkanus "Ctrl"(sTa onmust padotaer mpu oTkiaroueHHOM kHomke Connetcions(IIpuBsizku)) nmubo mpu
MTOMOIIIH BBIJICJICHUS MBIIIIKOH.

Casi3aTh GUTYpHI APYT C IPYTOM MOXKHO CIIEIYIOIIUM 00pa3oMm:
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1. Haxatp xHOnky Connections.

2. Boaenutb oaHy U3 GUTYp U MEPEMECTUTh €€ HAuaIbHYIO WJIM KOHEYHYIO TOUKY K >KeIaeMOn
HAYaJbHOW WJIM KOHEYHOM TOUYKe ApPYrol (urypbl Tak, 4YTOObl OHA MOMajana B MOSBUBLIYIOCS
OKpYyXKHOCTh. CBsi3aHHble (UIYphl IEpeMElaloTCs TaKKe Kak W OTHEeNbHbIe, O0las TOouKa
nepemMenaeTcs s BceX GUryp, K KOTOPsIM OHA OTHOCHUTCS(IPUOPUTET OTIAAETCS JIyTe, IBE IyTH
HE MOTYT OBITh COEIMHEHBI HEMTOCPEICTBEHHO JIPYT C APYIOM).

3anuTh 3aMKHYTBIH KOHTYp U3 (PUTYP MOKHO CIIEIYIOUIMM 00pa3oM:
1. Haxats xHOnKy Connections.
2. Co3znaTb 3aMKHYTBII KOHTYD.
3. JlBa pa3za KJIalHYyTh MBIIIKOW BHYTpPHU €rO.

VYanuth 3al1MBKY 3aMKHYTOTO KOHTYpa MOXHO W3 KOHTEKCTHOTO MEHIO, KJIAIIHYB MPaBOW KHOIKOM
MaHUMyJsATOpa "MBILB" 1O 3aJMBKE; pa3opBaB KOHTYpP 3aJUBKM; JBOMHBIM KJIMKOM JIEBOW KHOIKHU
MaHUNYJSATOpa "MBIIIB" 10 YK€ UMEIOIIEMYCS 3AJIUTOMY KOHTYPY.

[ToBOPOT pUrypBI OCYIIECTBISAETCS BOKPYT LIEHTPA BUDKETA.

4.2. llpumutus Tekcra (Text)

PeanmzoBana mojaepikka 3J1eMeHTa TEKCTa CO CBOMCTBAMU:
- Hlpudt co ceoiicTBamMu: TUMa/Kiacca MpHUPTa, pa3Mepa, YCUICHHS, HAKIOHHOCTH,
MOoMYEPKUBAHUS U TePeUEPKUBAHUS.
- lIBer Tekcra.
«  OpueHTanus TEKCTA.
+ ABTOMaTHYECKHUH MEPEHOC IO CIOBaM.
+ BrIpaBHMBaHHE TEKCTa IO TOPU3OHTAIHN U BEPTUKAIH CO BCEMU BapHAHTAMH.
« OroOpaxxenue (oHa B BHJIE I[BETA H/WIU N300paKeHU.
+  OtoOpakenne OOpAIOpa BOKPYT TEKCTa C YKa3aHHBIM I[BETOM, IITUPUHON U CTUIIEM.
«  @dopMHpOBaHUE TEKCTA U3 aTPUOYTOB PA3IMYHOTO TUTIA U CBOMCTB.

Ha puc. 4.2 npencrasiieHa yacTb SKpaHa ¢ KaJpoM, COJIEPKalIUM IPUMEPBI TEKCTA C UCIIOIb30BAHUEM
pa3IMYHBIX TApPaMETPOB.

MpocTolr MApHBIA Kypous ©
TEKCT ne npaga

UEHTRY =
=

=
L%} i
= B

I

Eabfiop

= L)

Puc.4.2. Peanuzayus 6azo6o2o s1emenma mexcma 8 Vision.
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4.3. llpumurtus 3;1eMeHTOB (hopMmbl (FormEl)

Peanm3oBana momiepxka 3neMeHTOB GopMbl Ha kajnpax CBY. Peanmu3oBaHbl 3a70KeHHBIE CBOWCTBA,
BKJIIOYAsl CJIETYIOIINE JIEMEHThI (POPMBI:

Peoaxmop cmpoxu - IlpencraBneno cnemyronmumu Buaamu: "Teker", "Combo", "llemoe",
"BemectBennoe", "Bpems", "lata", "Bpems u [lara". Bce BUIbI pejakTopa CTPOKH HMOIAEPKHUBAIOT
HOJTBEPKJICHHE BBOAA.

Peoaxmop mexcma - IlpencraBisier penakTop IIOCKOTO TEKCTa ¢ TIOATBEP)KICHUEM WIIA OTKa30M
OT BBOJIA.

Ilone ¢hnaxcka - IlpenocrasinseT mosie GUHAPHOTO (paskka.

Knonka - TlpenoctaBnsieT KHOIKY C HOJACPXKKOM: LBeTa KHOIKH, M300pakeHHS B KHOIIKE U
pexxuma pukcanum.

Buibop uz cnucka - Ilpenocrasisiet moje BEIOOpa 3JIEMEHTA CO CIIMCKA YKa3aHHBIX 3JIEMEHTOB.

Cnucox - [IpenoctaBiseT noje cnucka ¢ KOHTPOJIEM 3a TEKYIIUM JIEMEHTOM.

Cnaiidep - DneMeHT crnanaepa.

IIpoepec-6ap - Tlonocka mporpecc-6apa.

PeanuzoBanbl pexxumbl: « Bkimtouen» n « AKTHBEH», a TaK)Ke Mepeaya i3MEHEHU U COOBITUN B MOJIENh
nanHbiX CBY (1BHXKOK).

Ha puc. 4.3 mpencraBiieHa 4acTh 9KpaHa € KaJpOM, COACP)KAIIMM BBIIICTICPEUNCICHHBIC AIIEMEHTHI
(hOpMBL.

[CTDDH’.& pe,qarrupml 10 T ]%I 3,142 wrciom? ]%IarlEEMEHT ] v]

[1]4]:11 ]%[24.05.1}? ]%I 24.06.07 21:48 ]%]

TexkCcTOBLIA PERAKTOD C TekcToewld pegakTop Ges nep| | SHad1
NepeHOCoM No CNoBam +

K1 (D]

[ ] ®namok

MpocTan kHonka DUKCHPOEEHHEA LlpeTHan kHonka

[[J—0—@ ] D

Puc.4.3. Peanuzayus snemenmos ghopmui 8 Vision.
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4.4. Ilpumutus orodpaxxenus megua-marepuanos (Media)

PeanmzoBana moaepikka IeMeHTa 0TOOpayKeHHsI MEa-MaTepHajoB CO CBOMCTBAMHU:
+ YKa3zaH#We HCTOYHUKA MeJIha JaHHBIX (M300paKeHUS WM BHJICO-MaTepHaa).
« IIpocMoTp wu300paxeHwii OONBIIMHCTBA W3BECTHBHIX (OPMATOB C BO3MOXKHOCTBIO HUX
BITMCBHIBAaHUS B pa3Mep BUDKETA.
« IIpourpreiBanue MPOCTHIX AHUMUPOBAHHBIX (HOPMATOB U300PAKEHUI U BHICO C BO3MOXKHOCTBIO
YIpaBIECHUS CKOPOCTHIO MPOUTPHIBAHUS.
+ IIpourpsiBanue noaHOoGOpPMATHOTO BUAEO U ayAHO, ocpeacTsoM Phonon.
+  Orobpaxenue (oHa B BHJIC I[BETA H/IIU N300paKEeHUS.
+  OtoOpakenne OOpaAIOpa BOKPYT TEKCTA,C YKa3aHHBIM I1IBETOM, IITUPUHON U CTUIIEM.
«  ®opMUpOBaHUs aKTUBHBIX 00JIACTEH U TeHepallys COOBITUH MPU UX aKTUBAIIUU.

Ha puc. 4.4 npencrasieHa 4acTh SKpaHa ¢ KaJpoM, COACPIKALIAM IIPHUMEPHI IPOCMOTPa/IPOUTPHIBAHHS
Me/Ina-TaHHbIX.

Puc.4.4. Peanuzayus 6a306020 s1emenma omoopasiceHuss meoua-mamepuanos & Vision.
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4.5. llpumMuTuB nocrpoenus Auarpam/rpagpuxkos (Diagram)

PeanmzoBana moaaepkka 1eMeHTa MOCTPOSHUS HarpaM/TPEeHI0B CO CBOWCTBAMH:
+ Tloctpoenue rpaduKOB/TPEH/IOB:

- TlocTpoenus rpaduka [Uid: apXUBHBIX JAHHBIX, TEKYLIIMX JAHHBIX U (OPMHPOBAHUS
MIPOMEXYTOUHOTO Oydepa oToOpakeHus AJis mapaMeTpoB 03 apXuBa.
« TlocTpoeHune Kak OAMHOYHBIX TPA(PUKOB CO 3HAYEHHUEM IapaMeTpa 10 OCH OpJIUHAT, TaK
Y CBOJIHBIX TpaMKoB, BKItoUaronux A0 10 mapaMeTpoB, ¢ POIICHTHOH IIKAJIOM.
+ Bo3MoXxHOCTb afjantanuu rpaduka napamerpa K 3Ha4eHUsIM JIaHHBIX, TOJITOH LIKaJIbI.
- Ilwupoxkuil nuana3oH MaciITaOMpPOBaHUS M aJalnTalud TOPU3OHTAIbHOM UIKAIbl C
aBTOMaTHYECKUM YCPEJHEHUEM Ha YPOBHE CepBepa M caMOro NPUMHUTHBA.
- B03MOXHOCTb OTOOpa’keHHE pPa3MEpPHOH CEeTKM M MapKepoB IO TOPU3OHTAIN H
BEPTHUKAJIU C aJanTaluei K Auana3ony oToOpakeHusl.
« Tlognepkka akTUBHOTO peXHMa C KypcopoM U MOJIY4YEHHUEM 3HauUeHHUH MoJ1 KypcopoM.

Ha puc. 4.5 npencrasieHa 4acTh 3KpaHa ¢ KaJApoM, COJIepKallluM MPUMEPHI TUarpaMMbI-TpEH/Ia.

|']|
||'-"I.,|".,"L-";Ill||,f ""1,.*“]" lr :

Puc.4.5. Peanuzayus 6a3z06020 s1emenma omoopasiceHus ouazpammvl-mpeHnoa 6 Vision.

4.6. llpumutuB popMupoBaHus NPOTOKOIA (Protocol)

Peann3oBana mojaaep:kka sneMeHTa (POpMUPOBAHUS IPOTOKOJIA CO CBOWCTBAMM:
+  @®opmMupoBaHHUE NMPOTOKOJIA U3 apXHBa COOOLIECHUN 32 YyKa3aHHOE BpeMsl U IITyOHHY.
- 3ampoc JaHHBIX U3 YKa3aHHBIX apXUBATOPOB COOOILIEHUH.
+ BpI0opka gaHHBIX U3 apXUBOB 110 YPOBHIO BaKHOCTH U IIA0JIOHY KaTETOPUH COOOIIEHHH.
« Tlopneprkka pexxuma CIIeKEHUs 3a IOSBIEHHEM COOOICHUI B apXUBE COOOIIEHUH.

Ha puc. 4.6 npencraBieHa 4acTb KpaHa ¢ KaApoM, COJEPKaIIUM MPUMEP NPOTOKOJIA.

Bpemna | | KaTercpun | Coobwenue

06.01.2009 17:04:17 [DemoStation/sub_ULimod_Vision/ Error open: /dev/input/by-path/platform-pcspkr-event-spkr
06.01.2009 17:03:39 [DemoStation/sub_Ulimod_VCAEN... CTapT mogyna.

06.01. 2009 17:03:39 {DemoStation/sub_Archivelva_CP...  Archivator <DBArch. 15> error or no started.

06.01.2009 17:03:33 [DemoStation/sub_Archive/ MyCk NOOCHCTEMBL.

06.01.2009 17:03:33 [DemoStation/sub_DAQ/mMed_Logi...  3anyck koHTponnepal
06.01.2009 17:03:33 [DemoStation/sub_DAQ/mod_Syst...  3anyck koHTponnepal

06.01. 2009 17:03:33 {DemoStation/sub_DAC/moed_Bloc... | 3anyck koHTponnepal

Puc.4.6. Peanuzayus 6a306020 21emenma omoopaj;ceHus npomokonos & Vision.

OpenSCADA - Ul.Vision 25



4.7. llpumutu popmupoBaHus OT4E€THON JoKyMeHTauuu (Document)

Peanm3oBana moazepsxka diaeMenTa GOpMHUPOBAHHS OTUETHOM TOKYMEHTAITUU CO CBOMCTBAMH:
« I'mbkxoe GopmMHpOBaHUE CTPYKTYpbl JTOKYMEHTAa Ha OCHOBE S3bIKa I'MIIEPTEKCTOBON pa3METKH.
3TO NpEeOCTaBIACT MOAACPKKY IIMPOKUX BO3MOKHOCTEH (pOpMATHPOBAHUS TOKYMEHTOB.
«  ®opMupoBaHHE JOKYMEHTOB MO KOMaHzAe uiu no rpaduxky. Heobxonumo nns dopMupoBanus
OTUYETHOM AOKYMEHTALIMU B apXUB € MOCIEAYIOLUM IIPOCMOTPOM apXHUBa.
«  @opMupOoBaHHUE JIOKyMEHTa B PEKUME peanbHOro BpeMeHH. /i popMupoBaHHs TOKYMEHTOB
MOJTHOCTBIO IMHAMUYECKH U Ha OCHOBE apXMBOB 3a YKa3aHHOE BpEeMs.
« Hcnonb3oBanue arpuOyToB BHIDKETa s Tepeiadd 3HAUYCHUH M aJpecoB Ha apXWBHI B
nokyMmeHT. Ilo3Boisier ucmonp30BaTh BHJIDKET JOKYMEHTa Kak MIa0loH npu (GopMHUpOBaHHU
OTYETOB C APYTUMHU BXOJHBIMU JaHHBIMHU.

B ocnoe mro6oro gokymenta yexut XHTML-mabmon. XHTML-mabnon sto ter "body" WEB-
CTpaHUIIBI, COJepKaluii cratuky AokymeHTa B crangapre XHTML 1.0, u 3neMeHTHl HCIIONHAEMBIX
WHCTPYKIIMN HAa OJTHOM M3 SI3bIKOB MOJIb30BaTesibckoro nporpammupoBanus OpenSCADA B Buge <?dp
{procedure} ?>. Pe3ynbTupyronuii JOKyMeHT (HOPMUPYETCS MyTEM HCIIOTHEHUS MPOIEAYP U BCTABKH MX
pe3yabpTaTa B JOKyMEHT.

W cToOYyHNKOM 3HAYeHMI UCTIOJIHAEMbIX HHCTPYKLUHN SIBISIOTCS aTpUOYThI BUJDKETA 3TOT0 MIPUMHUTHUBA, a
TaKXKe BCE MEXAHU3MBI S3bIKA I10JIb30BATEIBCKOIO MPOrpaMMUpPOBaHMs. ATPUOYTHI MOTYT J00aBISATHCA
M0JIb30BaTEIEM U JIMHKOBATbCSl HAa peajibHble aTpuOyThl MapaMeTpoOB WIIU-KE SBJISATHCS aBTOHOMHBIMU,
3HAYEHUS KOTOpbIX OyayT (opMupoBaThCsl B CKpUIITE BUIXKETa. B ciydae coO CIMHKOBaHHBIMH
aTpuOyTaMu MOTYT M3BJIEKAThCS 3HAUCHHS U3 UCTOPHUHU, apXUBA.

Ha puc. 4.7 npencrasien kaap, coaepkaiiui npuMep 10KyMeHTa.

OADQ "OHenpoBCckWA MeTKomGUHaT"
(HAWMEHOBAHWE NPEJNPUATHA, HA KOTOPOM YCTAHOBNEH pacXomomep)

CYTOYHBLIW OTYET

" " 2008
COCTaBNeH
{Epa A}

"ONOYTIH-TM™ TpyGonposog

{0 1 B ACTIMTENA W ROPS T o) MM AT R

XapakTepucTHiK Pacxogomepa co CTaHAapTHLIM CYRaOLWWM YCTROACTEOM:
KonTpakthei@yac 1720 Tun oThopa ¥rnoson ATM. paonexue, kla 95
Mon. gona N, % 70 K-T wepoxoeatocTi 0.2 OTcevra, kMa 80
Mon. gone CO;, % 10 K- nputynneswn 0.1 Bepxw. npegen N, kNa 150
OuameTp TpySnl, mm 100 K-7 L (ambdea) 0.3 Nopor nepekmiod., kNa 85

OuameTp CY, Mm 60 O7H. nowage CV - 0.6 [k, BA3KOCTS, KICM® 32

YacoBble JaHHble

OEnem, Cp. pasHoCcTh GaBMNeHWA, Cpepree gasneHue, Cpegran TemnepaTypa, |CpegHRR NNCTHOCTE,
ThiC.M3 kMa MMa °'c K’

KOHEL|

10:00 |NycTo MycTo MycTo MycTo Mycto
11:00 |1335.44 B.07 9.01 14.86 0.98
12:00 |1531.57 6.06 9.00 14.98 1.00
13:00 |1394.48 6.06 8.99 14.99 1.00
14:00 |1445.92 6.06 9.00 14.99 1.00
15:00 |1645.92 6.06 3.99 15.01 1.00
16:00 | 1845.94 6.06 9.00 15.01 1.00
17:00 | 1551.68 6.06 9.00 15.01 1.00

Puc.4.7. Peanu3zanus 6a30Boro sieMeHTa 0ToOpakeHus OTUETHONW JOKYMEHTAluu B Vision.
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4.8. llpumutuB koHTeitHepa (Box)

PeanuzoBana mnoajepkka NPUMHUTHBA KOHTEHHEpa, IO COBMECTUTEILCTBY BBIIOJIHSIOUIETO pOJIb
CTpaHMIl NPOEKTOB. JlaHHBIM NPUMHTUB SIBJIAETCS €AMHCTBEHHBIM 3JIEMEHTOM-KOHTEHHEPOM, KOTOPBIH
MOJKET BKJIIOYaTh B ce€0sl CCBUIKM Ha Kaapbl U3 OMONMOTEKH, (POpMUpPYS] TEM CaMbIM MOJIb30BATEIbCKUE
DIIEMEHTHl HYXHOH KOHUTypanuu. [IpUMHTHB peanm3yeT NpeayCMOTPEHHBIE IPOEKTOM CBOWCTBA.
[Tepeuncanm 1o MyHKTaM CBOMCTBA JAHHOTO NMPUMUTHUBA!

Koumerinep - IlozBonsier popmMupoBaTh HyKHbI€ 0OBEKThI IIyTEM IPYNIUPOBKU 0a30BBIX B paMKax
JAHHOT'O NMPUMHUTHBA.

Cmpanuya - DNeMeHTbI, TOCTPOCHHbIE HA TAHHOM INPUMHUTHUBE, MOTYT BBITIOJHATH POJIb CTPAHUIIBI
H0JIb30BATENIBCKOT0 HHTEpdelica.

Konmetinep cmpanuy - CBOUCTBO 3aMeEILEHHUsT COOCTBEHHOTO COAEPKUMOI0 APYroi CTpaHHULEH B
npouecce  ucroinHeHus. HMcmomb3yercs  ans ¢opMupoBaHus — (peiiMOB  Ha  CTpaHMIAX
H0JIb30BaTENbCKOT0 HHTEepdeiica. Hampumep, rinaBHas crpanuua tpaguionHol SCADA cuctemsl ¢
00BEKTaMU CUTHAIM3AIMHN CTPOUTCS UMEHHO TaKUM 00pa3oM.

@on - [lonaepxuBaeT BO3MOXKHOCTb yKa3aHUs (JOHA B BUJE LIBETA WM U300PAKEHMUS.

Boporop - TlonaepxuBaer BO3SMOKHOCTh M300pakeHUsI OOPIIOpa ¢ yKa3aHHBIM IIBETOM, TOJIIIMHOM
U CTUJIEM.

[Ipumep penakTUpoBaHUS KaJpa, OCHOBAHHOTO HA JAaHHOM NMPUMUTHBE, NMPUBEACH Ha puUC. 2.a, a Ha
puc. 3 m3o0pakeHa CTpaHUIA, COAEpXKallas KOHTCHHEpP CTpPaHUI], MOCTPOCHHBIH HAa OCHOBE JTaHHOTO
MIPUMHTHBA.
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S. BeKTOpHBI rpadpuuecKuil peJaKkTop.

5.1. Hazuauenue

Hannune coOCTBEHHOr0 BEKTOPHOTO TIpaUUECKOro penakTopa SBISETCS HEOThEMJIEMOW YacThIO
yBaxaromed cedss SCADA cucrtembl. OmbIT TOKa3bIBaeT, 4yTo HauOolee WHGOPMATUBHOU GHopMoii
MPE/ICTABJICHHUS] TEXHOJIOTHYECKUX IPOIIECCOB SIBISIOTCS MHEMOCXEMBI - COBOKYIMHOCTh CHUTHAJIBHBIX
YCTPOMCTB, HW300paxkeHH! 00OpYAOBaHHMS W BHYTPEHHHX CBS3€H KOHTPOJIMPYEMOTO OOBEKTa,
BBITIOJIHSIEMbIE HAa TMEPCOHAIBHOM KoMmbioTepe. [[isi UX co3laHus MOXHO HCIIOJIb30BaTh JIIOOOW U3
CYLIECTBYIOIIUX Tpaduyeckux peaakTopoB. OJHAKO, MOIYYEHHbIE TaKUM 00pa3oM MHEMOCXEMbI
SBJISIIOTCS CTaTUYECKMMHM M HE OTPaXKaloT JIMHAMHUKY M3MEHEHHUs XapaKTEepUCTHK Ipoliecca, a
CJIeIOBATENIbHO, OHU HEAJEKBATHBI W HEYMOOHBI ISl BOCTPHUATHA. TakuMm 00pa3oMm, OAHOW W3 3aaad,
croamux nepen paspadorunkamu SCADA cucrtem, sBAseTcs co3laHue rpaduueckoro pemakropa s
HU300paKeHHSI 00BEKTOB, XapaKTEPUCTUKH KOTOPBIX MOTYT ObITh TUHAMHYECKH H3MCHCHBI.

5.2. lIpyHUMIIBI M PYHKIHU Pa3padO0TaAaHHOIO rpadguyecKoro perakropa

OCHOBOIi OINHMCBHIBAEMOTO PENAKTOpa SBISIOTCS TPH IpadUUecKUX NMPUMHUTHUBA: JIMHUS, Tyra, KpUBas
besne. K nunamudeck U3MEHSIOIIMMCS XapaKTepUCTHKAM dTHX TPUMUTHUBOB OTHOCSITCS:
« KoopauHaTel KOHTPOJIBHBIX TOYEK; HCIIOJB3YIOTCS IS 3aaaHusi (OpMBbI JHHUH, JYTH WIA
kpuBoii besbe. [Ipu sTOM NHHKSA UMeeT — 2 KOHTPOJbHBIE TOUKH, Ayra — 5 KOHTPOJIBHBIX TOYEK,
kpuBas be3re — 4 (puc. 5.2.a).
« Iupuna nuHuM.
- Ilupuna 6opatopa (rpaHULIB).
- LIBer Goparopa (rpaHHULIbI).
«  Crunp uHUM (CIUTOLIHAS, TYHKTUPHAs, TOUEUHAs).

O

Puc. 5.2.a. Konmponvrvle mouxu aunuu, oyeu u kpusoi besve.

[Ipumepsl TPUMUTUBOB pa3IMYHOrO I[BETa, TOJIIMHBI, CTHIEH ¢ Ooparopamu u 6e3 OOpAIOpOB
IpuBeeHbI Ha puc. 5.2.b.

H F B 4 B B
W A

Puc. 5.2.b. I[Ipumepor npumumueos: nunus, oyea u Kpusas besve cieea nanpaso.
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[IpenycMoTpeHa BO3MOXHOCTB CBSI3M PAa3JIMUHBIX I'pa)MuecKUX MPUMHUTHUBOB JUIS CO3IAHUS CIOXKHBIX
rpaduueckux o0beKTOB. Eciu cBsi3aHHBIC TPUMUTHBBI 00pa3yIOT 3aMKHYTBIH KOHTYp, TO OH MOYKET OBbITh
3aJIUT 1IBETOM W/WJIU U300pakeHueM (puc. 5.2.c).

-

Puc. 5.2.c. 3anusxu 3amxnymoeo konmypa yeemom u/uiu u300paiceHusmu.

I'padmyeckuii pegakTop MO3BOISET MacITaOMPOBATh W TOBOpauMBaTh (UTYpHl (TPUMUTHBHL U
cinoxHbie Tpaduueckue 00bekThI) (puc. 5.2.d). K BO3MOXKHOCTSAM pemakTopa TakKe OTHOCSTCS
BbIJIETICHHE, TIEpEeMEIIeHIE, KOIMPOBAaHUE U yAalleHue Quryp.

e

Puc. 5.2.d. Macuumabuposanue u nogopom gueyp.

5.3. OcHOBHBbIE MPUHIUNIBI PA0OTHI B ONMCHIBAEMOM I'PA(puecKOM peaaKTope

JUis Toro, 4roOBbl MPHCTYNUTh K paboTe ¢ TpauyecKMM pEeIakTOpOM IIOCie 3amycKa MpOeKTa
OpenSCADA neo6xoaumo BbI3BaTh «Pabounii monbp3oBaTenbekuil uHTEepdeiicy. Bo Brnanke «Bumxer»
COJICPXKUTCSL TepeUeHb CYIIECTBYIOUMX IpaduuecKux OMOIMOTEK M MPHUHAAISKAIIMX MM HJIEMEHTOB.
[IpenmonoxuM, 4To HaM HEOOXOAWMO T00aBUTH TpadUUYECKUid FJIEMEHT B OIHY U3 CYIIECTBYIOIIUX

L i :
oubnmorex. [l 3TOr0 BhIIENIUM UMSI OMOIHMOTEKH U HAXKMEM KHOIIKY ( {} *) Ha MaHeJIu UHCTPYMEHTOB. B
MOSIBUBIIIEECS OKHO BBEJAEM HIACHTU(PHUKATOP M UMS HOBOro rpadudeckoro siementa. [locme wero

nepeiieM K 3TOMy 3JeMEHTYy M HakmeM KHoOmNKy ([5#]). CnpaBa mosiBuTcs moje i pucoBanusi. C
MIOMOIIIBIO TBOMHOTO IIETYKA MBIIIBEO TI0 ATOMY TIOJIIO JIMOO TPU MOMOIIN KOHTEKCTHOTO MEHIO BOWIEM B
PEKHUM PEIAKTUPOBAHUS — PEXHUM PAOOTHI rpaUecKOro peaaKTopa, MO3BOJISIONIUNA OCYIIECTBISITh BCE
NpPeyCMOTPEHHBIE MaHUNYISImud ¢ Qurypamu. B TOT MOMeEHT, KOrza BHOBB CO3JAaHHBIH HaMH
rpaduueckuii HIeMeHT HaXOAuTCs B (hOKyce, BKIaKa « ATpUOYTHD) IPHOOPETET BUJI, IPEICTABICHHBIN Ha
puc. 5.3.a.
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ATRMEYTEI

]
=) -
=) ATpurbyT 3Ha4YeHWe '_]
=
=1
OnucaHuwe
E BrniodeH true
& AKTMEHEIN  false
MeomeTtprA  [0,0,79,70,1,1,0,0] B |
Momowe [.1
KOHTEKCTH. ..
QfBpaboTk...
NHKWA [1,#000000, CnnowHaA]
MaHuya [0, #000000]
JanonHedwne []
¥ronnoeo... 0O
Cnucok an. .. M |

Puc. 5.3.a. Ampubymul 3nemenmaprotl puzypol.

C momompo MBI WK TONsS «['eoMeTpus» BKIAAKH «ATPUOYTB» 3aqaliM pa3Mephl OIS IS
pPHUCOBaHUA U MacIITaOHbIE KO3 DUITUESHTEHI.

Bocnonb3oBaBmmck noneM «JIMHUS» BKIAAKA «ATpUOYTH», 334aTUM HIMPHHY, IBET, CTUJIb JHHUH,
KOTOpbIMH OyzneM pucoBarb. C momouipto nousis «I'paHuna» 3amaauM mMpUHY U 1BeT Ooparopa. Ilone
«3amnonHeHue» MO3BOJSAET 3aJaTh LBET M M300pakeHue 3anuBKH. «CIHCOK 3IIEMEHTOB» COJCPKHT
nepeyeHb MPUMUTUBOB, HUCIIOJIb3YEMBIX MPHU CO3AAHUU IpaUUECKOro 00beKTa. DIEeMEHTHl BCeX Mol
BKJIQJIKU «ATpUOYTBD» MOTYT JIUHAMHUYECKH M3MEHATHCS B CKpHUITax (IporpaMmax) IOJb30BaTeIsl.
I'padmueckue NpUMUTHBBI MOTYT ObITh HAPHCOBAHBI C MOMOIIBIO MBIIIKH WM 3a/1aHbl C TOMOUIBIO CIIMCKA
rpapuueckux NpuUMUTHBOB («CIHCOK 3JI€MEHTOBY»). B mepBoM cityyae KOOpAMHATBI KOHTPOJIBHBIX TOYEK
CO3/1aBa€MOI'0 MPUMUTHUBA BBIYMCIISAIOTCS aBTOMATHUUECKH, IIMPUHA, I[BET, CTUIb JIMHUY, IIMPUHA U LIBET
OopIropa yCTaHaBIMBAIOTCSA MO YMOJIYAHUIO U3 BKJIAAKU «ATpUOYyTHI». Bo BTOpOM ciyyae mpuUMHTHB

HGO6XOI[I/IMO onucath B «CIIMCKE DIIEMEHTOB) CJICAYIOUIUM 06pa30M:
line: (x1lyl): (x2|y2):width:color:border width:border color:style (1)
arc: (x1|yl):(x2|y2):(x3|y3):(x4|ly4):(x5|y5):width:color:border width:border color:style (2)
bezier: (x1|yl):(x2|y2): (x3|y3): (x4|y4):width:color:border width:border color:style, (3)

I'ne:
(x1|y1) — KOOpAMHATHI IEPBOI KOHTPOJIHHON TOUKH MIPUMUTHBA;
(x2|y2) — KOOpAUHATHI BTOPOI KOHTPOJIBHON TOUYKH IPUMUTHBA;
(x3|y3) — KOOpAMHATHI TPETHEH KOHTPOJILHOW TOYKH IPUMHUTHBA;
(x4|y4) — KOoOpAMHATHI YETBEPTON KOHTPOIHHONU TOYKU MIPUMHUTHBA;
(x5|y5) — KOOpAMHATHI MATONW KOHTPOJIBHOM TOUKU NPUMHUTHBA;
width — mupuHa JIMHAHA, KOTOPOW Oy/IeT HapuCOBaH MPUMHTHB;
color — 1BeT IMHUM, KOTOPOI OyJIeT HapUCOBaH IPUMUTHB;
border width — mmpuna 6oparopa;
border _color — uBet Gopaiopa;
style — ctunb nuauK (0" — cromnas, "1" — nyHkTHp, "2" — TOUYeuHas).

[Ipr >TOM NPHOPUTETHHIMU SIBIISIOTCS 3HAYEHUS IIMPHHBI, [IBETA, CTWJIS JIMHUM, IIUPUHBI U [BETA
Ooopmatopa, 3amanHble B «Cmomcke 53IeMEHTOB». Eciaum HEOOXOAMMO WCMONb30BaTh Kakue- JIMOO
XapaKTePUCTHKH, YCTaHABJIMBaeMbIe TOJIIMHU «JIuHUS» Win «[ paHHIa» BKIAJAKH «ATpHOYTHI», TO TIPH
OMHCAaHWU MPUMHUTHBA UX CIIEyeT MPOMycTUTh. Hampumep, MBI XOTHM CO3[aTh JIMHUIO C LIUPUHON 3
KpacHOTO I[BETa CIUIONIHYIO U 0e3 Oopmiopa. [Ipu 3Tom B none «JIuHU» 3aaHbl IUPUHA JTHHUH, PaBHAS
3, YepHBIH BET JIMHKUH, CTUTONTHON CTWIJIb JIMHUM; B TIoJie «[ paHuUIa» 3a1aHbl IIMPUHA OOpatopa, paBHas S,
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3eJIEHBII OBET. Torz[a OIMMCAaHUC IIPUMHUTHBA B «Crucke 31eMEHTOBY JOJIDKHO BBITJIAACTE CICAYIOIIUM
obpazom:
line: (x1|yl):(x2|y2)::red:0:: (4)

®opwmbl 3anucu (1) - (4) 3aAa10T cTaTUYECKUE XaPaKTEPUCTUKU MPUMUTHUBOB, KOTOPBIE HE MOTYT OBITh
U3MEHEHbI IporpaMMHo. [IJis1 3a1aHusl TMHAMHYECKUX XapaKTEPUCTHK HEOOXOIMMO UCIOIB30BaTh (popmy

3aIInuCu.
line:1:2:wl:cl:w2:c2:s51 (5)

Torna B okHO «ATpuOyTHI» nobOaBsitcs mois: Touka 1 (/), Touka 2 (2), upuna 1 (wl), lupuna 2
(w2), User 1 (cl), Lser 2 (c2), Ctunp 1 (sI) (puc.5.3.b) 3HadueHHs] TUX MOJIEH MOMKHO H3MEHSTH
IIPOTrPaMMHO, C TIOMOIIBIO OJTHOTO U3 SI3bIKOB MporpaMMmupoBanus npoekra OpenSCADA. OueBuaHO, 4TO
P JKEJaHWH JUHAMUYECKUMH MOTYT OBIThb OOBSIBICHBI HE BCE CBOICTBA MPUMUTHBA, a OJIHO HIIU
HECKOJIBKO, KPOME TOTO OJHO TUHAMUYECKOE CBOMCTBO MOXET OBITh HCIIOIH30BAHO MHOTOKPATHO.

PenaktupoBanue KOOpAMHAT KOHTPOJBHBIX TOYEK OCYIIECTBISETCS MO0 C MOMOIIBIO MBIIIH, JTHOO
nyreM HuX u3MeHeHus: B «CHHUCKE 3JIEMEHTOB» [UJIi CTAaTMUYECKUMX TOYEK WJIM MPSMO BO BKJIAJKE
«ATpuOyTBEl», WMes B Hamuuuu auHamudeckue To4kd («Touka 1»..). PemaktupoBanme apyrux
XapaKTEPUCTUK OCYIIECTBIISIETCS C MOMOUIBIO M3MEHEHUS! coAepkKUMOro mnojer «Jlunus» , «['panunay,
«3arnoyHeHne» BKIAAKU «ATpuOyTh» WK « CIIICKA 3JIEMEHTOBY.

= ATpUEYTEI
g
o | ATpuBYT 2HaueHue Ii,
=
=
<

JanonHenwe [, ]
Yron noeo... 0

CBEA3N

CnWcok an

WupuHa 3 18 B
Liger 2 [] #frro0
Ctine 1 MyHETUR
WupruHa 1 14
LWuprHa 2 8

UgeT 1 I #000000

Leet 3 #ff0000

Ctunb 2 CnnowHas

LWwuprHa 4 10

LgeT 4 E #000000

LeeT 5 vellow et

Waobpaxe.. — — v_31 sl
w

Puc. 5.3.b. Junamuueckue ampubymuol s1emenmapHotl puzypol.

[TpemycMOTpEeHBI BO3MOKHOCTH BBIJICIICHUS (IIIETIOK JIEBOM KHOIKOW MBIIIH 1O (PUTYpPE), COBMECTHOTO
BbIJIETICHUS] IPUMUTHBOB (JIeBasi KHOMKA MBIIK + Haxkartas kiaBuia «Ctrl» mpu BBIKIIOYEHHON KHOIKE
«ITogkIr0YuThCS»), COBMECTHOIO BBIACIEHUS PaMKOH, PUCYEMOM C MOMOILBIO HAKaTOW JIEBOW KHOIKU
MBIIIKH, UX MepeMenieHus (KJIaBuaTypa/Meliib), KonupoBaHus U BCTaBKU («Ctrin+«Cy», «Ctrln+«Vy unun
U3 KOHTEKCTHOTO MeHI0), yaaneHus («Dely»).

JL1st CBSI3U MPUMUTHUBOB JIPYT C IPYTOM HEOOXOUMO:
- 1) maxarp kaonky «Iloaxmountbes»('Connections');
« 2) BBIOCNUTH OJHY U3 (DUTYp U MEPEMECTUTH €€ HAuaJbHYIO WIM KOHEUHYIO TOUKY K JKeIaeMoil
HayvaJIbHOM MM KOHEYHOU TOUKe IpYroi Gpurypsr;
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+ 3) OTIYCTHUTD JIEBYIO KHOIKY MBIIIKH, KOT/Ia MOSIBUTCS MOIYIPO3PAYHBIN KPYKOK BOKPYT TOUEK.

JUis 3aMBKM 3aMKHYTOTO KOHTYypa HEOOXOIMMO [Ba pa3a KIMKHYTh MBIIIKOH BHYTPH HEro Jubo
3a7aTh 3a1UBKY B «CIHMCKE JIEMEHTOBY CIEIYIOLUIMM 00pa3oM:

I'ne:
(x1:y1):(x2:y2):....(xn:yn) - KOOPAWHATHl  HAYAJHHBIX/KOHCYHBIX TOUYEK MPUMHTHBOB,
00pa3yromuX 3aMKHYTBIH KOHTYP;
color - 1IBET 3aJIMBKH;
image - N300paKEHUE 3AJTUBKHU.

[Tpu 5TOM MPUOPUTETHBIMHU SIBJISIFOTCS] 3HAYSHMSI [[BETA U M300pakKeHMsI 3aIMBKH, 3aJJaHHbIe B «CIIICKe
3JIeMEHTOB». Ecii Heo0X0AUMO UCIIOIB30BATh XaPaKTEPUCTUKH, YCTAHABIIMBAEMbIE 110JIeM «3aroJIHEHUE)
BKJIQIKH «ATpPHOYTHD», TO MPH OMHCAHUH MPUMUTHBA UX CIIEITYET NPOIYCTUTb.

Jns macmtabupoBanust puryp HeoOxoanmo B mosie «['eoMeTpus» 3a1aTh 3HaYEHHS MacIITada mo ocsm
«X» 1 «Y». Kpome Toro, cymectByeT BO3MOKHOCTh BU3yaJIbHO yYBEIHUUNTH/YMEHBIINUTH H300paKeHNE, He
MeHsss MacmTal. [l 3Toro HEoOXOAMMO BBIMTH W3 PEKUMA PEAAKTUPOBAHUS, MICIKHYTH HpPaBOH
KHOTIKOM MBIIIU IO TOJIO BUJPKETA, B MOSBUBIIEMCS KOHTEKCTHOM MEHIO BBIOPATh MYHKT «YBEIMYHUTH
(+10%)»/ «Ymenpuuth (-10%)» 1100 MOKPYTUTH KOJIECHKO MBIIIKH, YIAEp>KUBas MpPU 3TOM Ha)KaToM
knapumy «Ctrl». Beixon u3 pexuma pegakTHpPOBaHUS OCYLIECTBISETCS JUOO C MOMOUIbIO Ha)KaTHs
kaBumy «Escy», b0 ¢ MOMOIIBI0 KOHTEKCTHOTO MEHIO BHJIKETA.

Cy1miecTByeT BO3MOXXHOCTh TOBOPAUMBATh COJEPIKUMOE BHDKETa. 11 TOBOPOTA CO3/1aHHBIX OOBEKTOB
CIIEZyeT B OKHE « ATpUOYTHI» 337aTh «YT0J MoBopoTa» ot -360 10 360.

I'padmaeckuii pemakTop MoaAEpKUBAET MPO3PAuyHOCTh I[BETA, 33aBAEMYI0 CIICAYIOIIMM 00pa3oMm:
color-t, rae color - uBer, a t - mpo3pauHocTs OT 0 (MOJIHOCTBIO MPO3payHbIil) 10 255 (Hempo3payHblii).

5.4. KonTekcTHOE MeHIO rpa)MuecKoOro peaakTopa

[TpenycMOTpEeHO KOHTEKCTHOE MEHIO, BBI3BIBAEMOE IIETYKOM IPAaBOM KHONKHU MBIIIKA B OOJIACTH
peAaKTUPYyEMOro BUJKETa. B 3aBUCUMOCTH OT TOro, Kakoil 0OBEKT HaXOAMUTCA IMOJ yKa3aTEeJIeM MBIIIKH,
KOHTEKCTHOE MEHIO MOKeT NPUHHMATh HECKOJbKO pa3auuHblid BUJ. Huke, Ha pucyHke 5.4 npuBeneHs
IIPUMEPBI KOHTEKCTHOTO MEHIO.

@ Kypcop @ Kypcop
© . JoB3aEnTe NUHWKD *~, O0BABWTE MMHWKD

) Aosaars

J° NoBaewTs kpueylo Ge3se J° LoBaeuTs Kpuey Gesbe

MoAKNoYHTEEA MogKMOUNTEEA

4 OTKaT M3MeHEHWA BU3YanbHOTO INEMEHTa Cir+Z | |4 OTkaT uaMEHEHWI BU3yansHOro aNeMeHTa Ctrl+Z

“% [10BTOP MIMEHEHWI BUIYANEHOTO 3MEMEHTE  ClI*Y | <3 MopTop MameHEHN BNSYaNLHOMD SNeMenTa i+
KonnpoeaTs BU3YankHelil 3N2MEeHT Cirl+C KonwpoBaTs BU3yankHEIR 3EMeHT Cirl+C
BETaBUTE BM3YanEHBIN 3NEMEHT Crl+V/ BE7aEWTb EM3YANEHEN 3EMEHT Cirl+/

] BumxeT BBEpX BWIHET BEEp

o] BumeT BHI3 BWIHET BHW3

ChenaTh WHPWHY MTAHUK QMHAMWYECKOR
COenaTtk LEST MUHIK cTaTUUECKNM

YOanWTh 3anweky

COenate UBET 3aNUEKK CTATUUECKMM

Caenath CTUNG NHUA AUHAMUYECKIM Coenate naohpameHne 3anUEEW JUHAMUYECKUM

“h, MoKasaTb CBOMCTEA IMEMEHTAPHOA PUIYpLI “\ MoKa3aTs cBOMETE 3aNMBKH

Boixo4 M3 peAakTHpoBaHNA BUIKETa COENaTh BCE BENMUWHGI BMIHETA CTATUYECKUMM

Bhixo4 U3 peOakTMpOBaHWA BUOHETA

Puc. 5.4. Konmexcmnoe menio onsa nunui (munus, oyea, kpusas bezve) u ons 3anuexu cresa Hanpaso.
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KoHTeKkCTHOE MEHIO BKIIIOYAET CIICAYIOIINE CEKIUH (CBEPXY BHU3):
+ pHUCOBaHHs, MO3BOJIAIONIAST BBIOUPATh (UTYPY JUIsi PHCOBAHUS, BHIOMPATH PEKHM IIPUBSIZ0K»
NP TIOMOIIH IMyHKTa «[I0AKITIOUNTBC», @ TaKXKe BO3BpAILAThCsl B pesKUM BbIOopa — «Kypcop»;
+ OTKaTa/moBTOpa U3MEHEHMUIA;
+  KONHPOBAaHHS U BCTABKU BBHIOpPAHHBIX (DUTYp B paMKaxX OJHOTO BHIDKETa,
* TIOJHSTHS, ONYCKaHUS BBIOPAHHBIX (QDUTYP TIO OCH «Z»;
. ympaBieHHs (CHeNaTh CTAaTUYECKHMMH WM JIMHAMHYECKHMH) pa3IHYHBIMU aTPHOYyTaMH
NPUMHTHUBOB, a TAK)KE BHI30BA IMAJIOTa CBOWCTB JIEMEHTapHOH (PUTYPBI;
+  BBIXOJIA M3 PEKHMA PEIAKTHPOBAHHSI.

5.5. /luaJior cBOMCTB 3J1eMEHTAPHON (PUTypPbI

Jumanor, BapuWaHTBI KOTOPOTO TPEJCTABJICHBI Ha pUCyHKax 5.5.a, 5.5.b, 5.5.c, peanm3oBan s
MHTEPAKTUBHOIO U YO0OHOTO yIpaBiieHus: cBoiicTBamu puryp(sl).

<. CBOWCTEA 3JIEMEHTAPHO A Urpybl. 7 O X
% CeoicTea ana '2' gurypel: 'Line'.
MuHnR: Tovkw: x v

WpKHHa NHMHWK E |:| Touka 1: [61,692 }%] [?UJ??J& l%l
LBeT muHmM #FFFF00-255 ] Touka 2: [113,309 [5][70,838 |5
S [

Mpannya:

LLEeT rpaHnuel #000000-255 IEI

[

Puc. 5.5.a. Juanoe ceoticme snemenmapmoil ¢hucypwoi 0 00HOU aunuu (Munus, oyea uiu kpusas bezve).

] l & Omena ]

<. CBOWCTBA 3JIeMeHTapHOH hUrpybl.

% CeoicTea ana ¢wryp: '0°, '1°, '2', 'S5, .
MuHAA:
E LWupuHa NMHMK ’14 |%] |:| DwH/CTaT
E LlEeT nMHMK ’#FFFFUU—EEE
E CTrNe NHUHKMK ’I'I',rHr{THp |"] |:| OwvH/CTaT
rpaﬂ;
E LWpuHa rpaHyukl [8 I%] |:| OwH/CTaT
E UBeT rpaHuukl ’#EIEIIIIIIIEIEI-ZEE ] B IE DOuH/CTaT
|V" MpHHATE | x OTHMeHa
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<. CBOWCTBA 3NeMeHTapHoi hurpybl.

% CeoiicTea an\a gwryp: '0°, '1', '2', '5', .

MeHea:

LWMpHHE MUHKK [14 I%] []
UeeT nuHWUKA
CTHUMNE NHMHWK [I'I',rHHTHp |*] |:|

Mpanwnya:

lMpuHa rpaHMu kel

|V" MpUHATE | [ J4 OTmena ]

Puc. 5.5.b. Juanoe ceoticme snemenmaprotil ¢hucypboi 0is 2pynnvl 6blOPAHHbIX JUHULL.

<. CEONCTEA 3NIEMEHTAPHOA hUrpybl.

% Ceoictea anA '2' durype: 'Fill'.

UeeT 3anvBKW [#FFEHIHIHII-ZEE D IE|
MzoBpakxeHWe 3anUBKM [ ]@

| [ x OTMeHa l

Puc. 5.5.c. J[uanoe ceoticms snemenmapHoti pueypsi 0Jis 3a1UBKU.

Kak BHIHO W3 PHUCYHKOB BBINIE, TUAIOT MOXKET MMETh TPU PAa3IMYHBIX (OPMBI B 3aBUCHMOCTU OT
00BEKTa, Ul KOTOPOTO BhI3bIBAETCs. B 3arnaBum auanora nepeyrcieHsl HoMepa GUuryp, st KOTOpbIX OH
BbI3BaH. DT HOMEpa COOTBETCTBYIOT MO3UINH (pUrypbl B « CIIUCKE 3JIEMEHTOBY», HAUMHAS CBEPXY.

Ecnu auanor BbI3BaH Ui OMMHOYHOW (DUTYpHI (JIMHHS, Tyra Wiu KpuBas besbe), TO B HEM CylIecTBYeT
BO3MOXXHOCTh PEIaKTHPOBATh KOOPAUHATHI ToUeK (urypsl (puc. 5.5.a). Ecnu Touka coeiHeHa ¢ TOUKON
Ipyro ¢urypsl win (Uryp, U BKIIOUEH peXUM «IpuBsS30K» ( «[logkmounThcs» ), TO BBEICHHBIE
KOOpAMHATHI OYAyT MPUMEHEHBI KO BceM (Qurypam, A KOTOPBIX 3Ta TOYKa 00Ias, a 3aJIMBKU, B KOTOPBIX
y4acTByeT Qurypa, OyayT COOTBETCTBEHHO MEPEPHCOBAHEI.

Ecnu ke nuanor BbI3BaH A Tpymibl BeIOpaHHBIX ¢uryp (puc. 5.5.b), To cBoiicTBa (arpuOyThl),
yKa3aHHbIE B Auaiiore, OyayT MPUMEHEHBI KO BCeM (purypam, MepeurciIeHHBIM B 3ariaBuu quanora. [lpu
BBI30BE JUAJIOra B TMOJSX CBOWCTB OyIyT OTOOpa)KaThCsA JAaHHBIE TOM (UTYPHI M3 TPYIIBI BHIOPAHHBIX,
OTHOCUTENILHO  KOTOpOM  OBUIO  BBI3BAHO  KOHTEKCTHOEe MeHIo. CyIliecTByeT  BO3MOXHOCTh

BKJIIOUATH/UCKIIIOYATh OTJENbHBIE CBOMCTBa Auanora. [[ns 3Toro mpeaycMoTpeHa KHOIKa (). B
ClIydae MCKIIIOUEHUS OTIEIbHBIX CBOMCTB OHU He OyayT oOpabaThIBaThCs MPU MOATBEPXKICHUU AMAIOra
(xnomka «[TpunsTEY). [IpN MOATBEPX ACHUN AWANIOTa BCE YKAa3aHHbBIC JAHHBIC ISl BKIFOYCHHBIX CBOMCTB
OyIyT MpUMEHEHBI JIJIs BCeil rpynmsl puryp.

Juanor ajis CBOMCTB 3aIMBKH (PUC. 5.5.C) MO3BOJISIET YIPABIATh CBOMCTBAMU OTIEIBHOMN 3aJIUBKH.

[Ipu BBIOOpEe (axkka cmpaBa OT CBOWCTBAa OHO (CBOWCTBO) TOCJTE TIOATBEPKACHHUS JIHAIIOTa
YCTaHABIIMBAETCS B 3HAUYCHHE IO YMOJYAHHUIO, KOTOPOE YKa3aHO BO BKIagke «ATpuOyTe». KHOmKm
«Iun/Ctat» nenarT COOTBETCTBYIOIIME CBOMCTBA TMHAMHYECKUMH JTHOO CTATUYECKIMH.
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6. O0mas kKoH(pUrypauus MoayJist

Jlis HacTpoiKM COOCTBEHHOTO TMOBEACHUS B HEOUEBUIHBIX CHUTYalUSX MOJIYJEM IPeIOCTaBiISIeTCs
BO3MOXXHOCTh HACTPOMKH OTJIEIIBHBIX MapaMmeTpoB mocpeactBoM uHTepdeiica ynpasieaus OpenSCADA
(puc. 6.a). TakoBpIMU TTapaMeTPaMH SIBISTFOTCSI:

+ CocTosiHHE MOJTYJIS: HCTIOJHEHUE U JOCTYITHOE KOJIMYECTBO IKpaHOB B OubmnoTexe QT4.

+  WNwmsa ynanénnoit OpenSCADA craniuu ¢ asuxkom Busyanusanuu CBY.

« HauanbHbIi TONB30BaTENh KOHPHUTypaTopa — YKa3bIBaeT, OT MMEHH KAaKOTO MOJIb30BATEIS
OTKpBIBaTh KOH(pUTypaTop 0e3 3arpoca naposs.

« Bpems ku3HM CTpaHMIl B Kemie. Bu3yanu3aTop OCYIIECTBISET YCKOpEHHs paboThl
MOJIb30BATENBCKOTO0 HMHTEpdeiica MyTéM NOMELIECHUS paHee OTKPBITHIX CTPaHUI] B Keul, IS
KOHTPOJIsl BpEMEHHU XpaHEHUs CTPaHUIl B KOTOPOM JaHHOE CBOWCTBO M MpEAHA3HAYEHO. YKa3zaHHe
HYJIEBOTO 3HAYE€HHE BOOOIIE UCKIIIOYUT OYUCTKY Kella.

+ IlepedyeHp mNpoOEKTOB, 4Yepe3 CUMBOJ pa3fenuTens ';', Uil 3amycka HMX aBTOMAaTHYECKOro
WCTIOJIHEHUS C 3aIlyCKOM MoayJisi. J{Jsi mpeiocTaBieHnss BOBMOKHOCTH YKa3aHUSI OTKPBITUSI OKHA
WCIIOJTHEHUS MIPOEKTa Ha HYKHOM JHCIUIEE, MHOTO JNUCIUIEMHBIX CHCTEM, MPEIyCMOTpeH gopmar
3amucu uMeHu npoekTa "PrjName-1", rie 1 — HOMEp 1eN1eBOTO AUCILIES.

+ Ccpuika Ha cTpanuny kKoHpurypanuu nepedrst BHemHux OpenSCADA cranmmid.

~* 10 OpenSCADA QTCfg: JleMo cTaHLus
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Puc.6.a. Cmpanuya xongueypayuu mooyns.
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Hactpoiiky 00paboTku HapymeHHil MOKHO OCYIIecTBUTh BO Bkiaake "Hapymenus" (puc.6.b). B atoit

BKJIAAKC MOXHO YKa3aTb CTPOKY KOMaH/bl BOCHPOU3BCACHHA 3BYKOBBIX q)aﬁJ'IOB, OOBIYHO 3TO "play -q
%ot

10 OpenSCADA QTCfg: [leMo craHyua
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Puc.6.b. Bknaoka "Hapywenus", cmpanuyvl Kongueypayuu mooyJis.
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