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BBenenune

Mogayne Vision NpenocTaBiasieT MEXaHW3M KOHEYHOW BH3yallM3allud CpeAbl BU3yalIM3allUd U
ynpasneHus (CBY) B cuctemy OpenSCADA. Moaynbs ocHOBaH Ha MHOTOIUIaTGOpPMEHHON OMOIMOTEKE
rpaguueckoro  monp3oBaTenbckoro  uHTepdeiica  (GUI)  ¢upmbr  TrollTech -  QT(&
http://www.trolltech.com/qt/). B cBoeii pabore Momyns wucmons3yer aaHHble nBuxka CBY (Mmomynb

VCAEngine ).

Cpena Busyanuzanuu u ynpasieHus (CBY) sBusercs neorbemiieMoi coctaBistomeid SCADA
cucteMbl. OHa TIpUMEHSETCS Ha KIUCHTCKHX CTaHIUAX C IEJIbI0 JOCTYITHOTO IPEIOCTABIICHUS
uHbopMaiuu 00 00BeKTe yNpaBiICHHs M BbIJAYM YIPABISIONIUX BO3JCHCTBUN Ha OOBEKT. B pasnuyHbx
MPAKTHYECKHUX CIydasX U YCIOBHSIX MOTYT mpuMeHsAThCss CBY, mocTpoeHHBIC Ha pa3IMYHBIX MPUHITUIIAX
Bm3yanu3arnuu. Hampumep, 310 Moryt ObiTh OmOmmorexkn BumkeToB QT, GTK+, wxWidgets wnm
TUIEPTEKCTOBBIC MeXaHU3Mbl Ha ocHoBe TexHonoruii HTML, XHTML, XML, CSS u JavaScript uim xe
CTOPOHHUE TNPUIOKEHHS] BHU3YyalH3al[Md, PEaM30BaHHbIE Ha PA3IUYHBIX S3BIKAX MPOTPAMMHPOBAHUS
Java, Python u 1.1. JIro60¥ U3 3TUX MPUHIIMIIOB UMEET CBOM MPEUMYIIECTBA U HEIOCTATKH, KOMOMHALINS
KOTOPBIX MOXET CTaTh HEMPEOJIOJMMBIM MPEIATCTBUEM B BO3MOKHOCTH UCTOb30BaHuss CBY B ToM mim
WHOM TpakTudyeckoM ciydae. Hampumep, Texnomoruu Bpone O6ubnmorekn QT mMO3BONSAIOT cO37aBaTh
BbICOKOpeakTHUBHble CBY, 4YTO HECOMHEHHO BaXXHO JUId CTaHUMM omepaTopa  YIpaBJICHUS
texHonoruueckum mpoueccoM (TII). Ongnako HEOOXOIUMOCTh HHCTAIUISIIMK JaHHOTO KiueHtckoro 110 B
OTJICTBHBIX CHUTYAIMSIX MOXET CHeaTh HCIOJb30BaHUE ero HeBO3MOXHBIM. C apyroit ctoponsl Web-
TEXHOJIOTHH HE TpeOyIOT WHCTAUIAIAA Ha KIHNCHTCKHE CHUCTEeMBI U SBJISIOTCS  TPEICIIBHO
MHOTOMIaTGOPMEHHBIMH (JIOCTAaTOYHO CO3MaTh CChUIKY Ha Web-cepep B mobom Web-Opaysepe), uro
HanOoJiee BaXKHO IS Pa3NIUYHBIX WH)KCHEPHBIX M QJIMUHUCTPATUBHBIX CTaHIMA. HO peakTHBHOCTH H
HaJAEKHOCTh TaKuX MHTep(ENCOoB HUKE, YTO MPAKTUUYECKH HCKIIOYAeT UX HCMHOJIh30BAHUS Ha CTAHIUSAX
oneparopa TII.

Cucrema OpenSCADA wumeer ruOKyl0 apXWUTEKTypy, KOTOpas TO3BOJSIET CO37aBaTh BHEITHHE
UHTEpQeHCchl, B TOM YHCIe U M0JIb30BaTeNbCKUE, Ha JI000i ocHOBe M Ha Mo0oi BKyc. Hampumep, cpena
koHurypauuu cuctembl OpenSCADA noctynHa kak Ha QT Oubnuotexe, Tak u Ha Web-ocHoBe.

B Toxke Bpemsi HezaBucHMOE co3laHue peanusaumii CBY Ha pasnuyHOM OCHOBE MOJKET IOBJIEYDb 32
c000#1 HEBO3MOXHOCTh MCIOJIB30BaHUs JaHHbIX KOH(urypanuu ogHoi CBY B apyroii, yto Hey100HO U
OTPaHUYEHO C IOJIB30BATEIBCKOM CTOPOHBI, 4 TAK)KE HAKIAJHO B IUIAHE PEAM3allud U IOCIEAYIOLIEH
nojepkku. C 1enpio u30ekaTh 3TUX NpolieM, a TakKe co3JaTh B KpaTyaiiline CpOKH MOJHBIN CIIEKTP
paznuuHbIX TUIIOB CBY ocHOBaH mpoekT co3nanus koHuenuuu CBY. Pe3ynpratom 3TOro MpoekTa u crai
JAHHBIM  MOJYJIb HEMOCPEACTBEHHOW Bu3yanu3auuu (Ha ocHoBe Oubnuorexku QT), wmoxmyns
HernocpencTBeHHon Busyanu3anun WebVision u nemwkok CBY VCAEngine.

1. HazHauyeHnue

JanHplii Momynb HemocpencTBeHHOM Busyanuzauun CBY mnpennaznaueH s ¢GopMHpOBaHUS U
ucnonHeHus uarepdeiicos CBY B cpene rpaduueckoit 6ndmmorexku QT.

@unanbHas Bepcus 3toro Moy CBY, nocrpoenHast Ha OCHOBE JAHHOTO MOJTYJIs, 00ECIICUHT:
- TPU YPOBHA CIOXHOCTH B (QOpPMHpPOBaHUM UHTEpdeiica BH3yaIM3alWHd, TO3BOJISIOIINE
OpPraHUYHO OCBaMBATh U MPUMEHATh HHCTPYMEHTAPUN IO METOAMKE OT IIPOCTOTO K CIOKHOMY:
- (¢opmupoBaHHe W3 MIAOJOHHBIX KaApOB MyTéM Ha3HA4YeHUs JAWHAMHUKH (6e3
rpadguveckoil KOH(UTypaInH);
+ Tpaduueckoe (OpMUPOBAHHUE HOBBIX KAJPOB IMyTEM HCIOIb30BAHUS TOTOBBIX 3JIEMEHTOB
BU3YyaIH3aluu U3 OUOIHOTEKN (MHEMOCXEMBI);
 (opMHpOBaHHE HOBBIX KaJpoB, WIAOJIOHHBIX KaJpOB M 3JIEMEHTOB OTOOpakKeHUE B
OMOIMOTEKH.
+ TIOCTpPOEHHE HUHTEPPEHCOB BH3yalU3alMM PA3IUYHOW CIOXKHOCTH, HA4yMHAsi OT IPOCTBIX
IUIOCKUX HWHTepPEHCOB MOHUTOPHHIAa M 3aKaHYUBas TIOJHOIICHHBIMU HEPAPXUUYECKUMHU
untepdeiicamu, ucnonszyembiMu B SCADA cucremax;


http://diyaorg.dp.ua/oscadawiki/Doc/VCAEngine?v=6ck&
http://diyaorg.dp.ua/oscadawiki/Doc/WebVision?v=5mh&
http://diyaorg.dp.ua/oscadawiki/Doc/KoncepcijaSredyVizualizacii?v=4zp&
http://diyaorg.dp.ua/oscadawiki/Doc/VCAEngine?v=6ck&
http://www.trolltech.com/qt/)
http://www.trolltech.com/qt/)
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* IPEeAOCTaBICHHUE PA3IMUYHBIX CIIOCOOOB (POPMUPOBAHUS U KOH(MUIYpaLMU I10JIb30BATEILCKOTO
uHTEepdeiica, OCHOBaHHBIX Ha pa3NWYHbIX HHTep¢eiicax rpapudeckoro npeacrasieHus (QT, Web,
Java ...) unu xe nmocpeACTBOM cTaHAapTHOTO nHTep(derica yrnpasienus cucremoit OpenSCADA;

+ CMEHY JIMHAaMHKHU B IIPOLECCE UCIIOJIIHEHUS;

+ IIOCTPOECHHE HOBBIX IIA0JOHHBIX KaJpOB Ha YpPOBHE MOJib30BaTeNss MU (popMHupoBaHHE
CHEeLMAIN3UPOBAaHHBIX MOJ 00JacTh NMPUMEHEHHs OMOJIMOTEK KaApoB (HAaIpHUMeEp, BKIIOUEHHE
KaJpoB TapaMeTpoB, TpauKOB W JAPYIHX DJIEMEHTOB C YBI3KOHM HMX Jpyr ¢ JApyromM), B
COOTBETCTBHHM C TEOPHUEH MOBTOPHOI'O MCIIOJIb30BAaHUSI U HAKOIIJICHUS;

+ TIOCTPOGHHE HOBBIX IIOJb30BATEIBCKUX DJEMEHTOB BHM3yalM3allud MU  (OpPMHUPOBaHUE
CHEIHMATM3UPOBAHHBIX O] 00JIaCTh MPUMEHEHUs OUOIMOTEK KaJpOB B COOTBETCTBUU C TEOPHEH
MIOBTOPHOT'O UCIOJIb30BAHUS U HAKOIJICHUS,

+ OMNHCaHUE JOTMKU HOBBIX IIA0JIOHHBIX KAJPOB U IOJb30BATEIBbCKUX 3JIEMEHTOB BHU3YyalIU3allU
KaK IpPOCTBIMU CBA3SIMM, TaK M JIAKOHUYHBIM, IIOJHOLICHHBIM SI3IKOM IIOJb30BATEIbCKOIO
IPOrPaMMHPOBAHUS;

+ BO3MOXXHOCTb BKJIIOYEHHS B IIOJb30BaTEIbCKUE BJEMEHTHl BHU3yalu3zaluud GQYHKIUN (Win
KaJpoB BblUUCIeHUs (QyHKUui) oObekTHOH Moxenun OpenSCADA, npakTHuecKu CBA3bIBas
MPEJICTABICHHE C AJITOPUTMOM BBIUMCIICHHS (HANPUMED, BHU3yadU3Upys OHOIHOTEKY MOJEICH
armapatoB TII ms mocneayromero Bu3yaiabHOTro nmoctpoenust moaeneit TII);

+ paszenieHHe JAHHBIX MOJB30BATEIbCKUX HMHTEP(HEHCOB M MHTEPPEHCOB MPEICTABICHHUS ITHUX
JAHHBIX, TO3BOJISIOIIEE CTPOUTh MHTEep(eiC NOab30BaTENs B OJHOW cpele, a HUCIOIHATh BO
mHuorux npyrux (QT, Web, Java ...);

+  BO3MOXXHOCTH MOAKIIOUYEHHE K UCTIOJHSIOUIEeMYcsi nHTepdency s HaONIoAeHNs U KOPPEKIUU
neicTBuil (Hampumep, mpu OOyYeHHHM ONEepaTOpOB U KOHTPOJS B PEalbHOM BPEMEHHM 3a €ro
JEUCTBUSAMM);

* BU3YyaJbHOE IOCTPOCHUE PA3INYHBIX CXEM C HAJIO0XKEHUEM JIOTUYECKUX CBs3EH U MOCIEIyIOIEM
LEHTPAM30BaHHBIM ~ UCIOJIHEHHEM B  (QoHe (BU3yaJbHOE IIOCTPOEHHE U  HUCIOJHEHUE
MaTeMaTHYECKUX MOJIENEH, TIOTHYECKUX CXEM, PEJIeHHBIX CXeM U UHBIX IPOLEAYD);

+ npeaoctasinenue Gpynkuuii o0bekTHOTO API B cuctemy OpenSCADA, MOXeT MCHOIb30BaThCS
IUIsL yIpaBIIeHHUs CBOMCTBaMU MHTEp(delica BU3yaln3alny 13 MOJIb30BaTEILCKUX MPOLENYP;

+ TIOCTPOEHHE CEpPBEPOB KAaJIpOB, JJIEMEHTOB BHU3yalM3allud M MPOEKTOB HHTEpPeNcoB
BU3YaJIU3aIH C BO3MOXXHOCTBIO 00CTY)KMBAaHUSI MHOXKECTBEHHBIX KIIMEHTCKUX COCIMHEHUN;

+ TPOCTasl OpraHW3aNMs KIMEHTCKUX CTaHIMi Ha pasnuuHor ocHoBe (QT, Web, Java ...) c
MOJIKJIFOUEHUEM K LIEHTPAJILHOMY CEPBEPY;

* TIOJIHOLICHHBIM MEXaHM3M pa3fesieHus] MOJTHOMOYMN MEXIYy MOJIb30BaTENIIMU, MO3BOJISIONIHMA
CO3/1aBaTh U UCIIOJIHATH MPOEKTHI C PA3TUUYHBIMU IIPAaBaMH JIOCTYIIA K €r0 KOMIOHEHTAM;

+ TuOKoe (opMHpOBaHME NPABWIJI CUTHATH3AIMA M YBEJOMIICHHUS, C YYETOM U TOAICPKKON
pa3IUYHbIX CLIOCOOOB YBEIOMIICHMUS,

+ TOAJIEP’KKA MOJIB30BATEIHCKOTO (POPMUPOBAHUS MAIUTPHI M MIPUGTOBBIX MPEANOYTCHUH IS
uHTepdeiica BU3yanuszaium;

+  TOJJIEp’KKa IMOJIb30BaTEIbCKOI0 (HOPMUPOBAHMS KapT COOBITUH MOJ pazauyHOe 000pyIOBaHUE
yIpaBiIEHUS U MOJIb30BATENbCKUE MTPEATIOUTEHUS;

« Tojjepkka mnpoduieil mnonb3oBaTesed, MO3BOJAIOIAS ONPEAETATh pPA3IUYHbIE CBOWCTBA
uHTEepdeiica Bu3yanusanuu (LBETOBas TraMMma, MIPUPTOBbIE OCOOEHHOCTH, MPEATIOYTHUTEIHHBIE
KapThbl COOBITHI);

+ TuOKOE€ XpaHeHHE U paclpoCTpaHeHHe OMOIMOTEK BUIKETOB, KaJAPOB U MPOEKTOB UHTEP(PEHcoB
Bm3yanuzanuu B B/, mommepxkuBaembix cucremorn OpenSCADA; mpakTHYecKd MOJIh30BATEIIO
HYXHO TOJIBKO 3apeTUCTPHPOBATh Mody4eHHY0 b/l ¢ naHHbIMU.



2. UacTpymeHT rpaguyeckoro (popmuposanus unrepgeiica CBY

Pa3pabotka wunTepdeiica CBY BBIIONHICTCS B OJHOM OKHE, PEATM3YIOIMIEM MHOTOJIOKYMEHTHBIN
unrepdeiic (MDI) unrepdeiic (puc. 1). JlaHHBIN MOAXOA TMO3BOJISET OJHOBPEMEHHO PEIAKTUPOBAThH
HECKOJIPKO Ka/IpOB Pa3iIN4YHBIX pa3MepoB. VICIoNb30BaHBl CIEIYIOMME MEXAaHW3MBl YHPABICHUS
pa3paboOTKOM: MaHEeIM WHCTPYMEHTOB, NMYHKTHI MEHIO M KOHTEKCTHOE MEHIO. BonbIIMHCTBO neiicTBUi
DyOIMPYIOTCSl Pa3sHBIMH MEXaHHU3MaMH, YTO IO3BOJIIET OBICTPO HAWTH MHCTPYMEHT MPEAINOYHTAEMBIM
cnocobom. HaBurammonnsle MHTEpQENCH peaan30BaHbl NPUCOSTUHIEMBIMH OKHamH. KoHduryparms
naHeJe MHCTPYMEHTOB M NMPHUCOEAUHSAEMBIX OKOH COXpAaHIETCS MPH BBIXOJE U BOCCTAHABIMBACTCS MPHU
cTapTe, 4TO MO3BOJISIET HACTPAaUBaTh HHTEP(dEIC Mo cedsl.

Vision-pazpaboTka

@aiin PefakTMpoBaHWe [pOeKT BWAKET OkHO Bug MNomows QTStarter

SeamB TILET T
BumkeT

A |TI.-'1|'| [~]

CCHOBHBIE 3NEMEHTHI
= &4 TecTosan
= kompr

I TecTol "MNpaTokK. ..
Zal OfWwecTaHumo. ..
. fest]
== TecThl "OwWarpa...
= TecTol "FormEl" BwuoxeT
= TecTwl "TextEl" Bunwe

=T HhA n =T

4] Eica | [4]+]
ATPNGYTEI
ATpUBYT 3HaveHWe L

Id callumn

MyTb fwilb_testiwdg M. |
PoguTens Jjwib_originalsiwd... MpocTof KuMpHBIR Kypcus ¢
KopeHb Media T TEHCT npasa
lma

I BuakeT | MNpoekTo

o T B Y R R A =2 R

N 1 oeT: /wWib) testiw

AAHND
YT T

CBAsM | ATpMDYTLI ‘

CnucaHue

suower: wilb..

BrntoHeH true
- F s
AKTMBHBIA  true E

[T s Sy [ Lix W T W T . B

BribpaHbl anemenTel: Ywib_testwdg MediaTests/wdg_callumn;' 100% D M3am. pasmepa D roman

Puc.1. Oxno pa3zpabotku nuntepdeiico CBY.

Hoctyn kK OoCHOBHBIM KOMIIOHEHTaM CBY mpon3BoIuTCS NMOCPEICTBOM INPHUIIBAPTOBAHHBIX OKOH, HA
puc.1 3TH okHa N300paKeHBI ClIeBa. B 3THX OKHAX comepKaTcs:

« JlepeBo OmbOmmorex BmKEeTOB. C IMOMOIIBIO HABUTaTOpa MOXHO OBICTPO HAWTH HYKHBIN
BUJDKET WM OHOIMOTEKYy W TMpoJeNnaTh HaJl HUMH HeoOXOoauMble omepanuu. Peamn3oBaHb
orepanuu: T00aBJICHUS, YIAICHUS, KOMUPOBAHUS, HACTPONKH BHIDKETOB W OMOIIMOTEK, a TaKkKe
OUYHCTKU ¥ BU3YaJbHOTO PEAAKTHUPOBAHUS BUIKETOB. /{7151 THOKOTO yrmpaBlieHUs MOJAECPKUBACTCS
KOHTEKCTHOE MEHIO B COCTABE ITyHKTOB:

. «HoBag 6ubmmorexay — co3maHue HOBOU OMOIMOTEKH.

+ «Jlo0aBUTh BH3yanbHBIM JJIEMEHT» — J00aBlIeHHE BHU3yadbHOTO DJJEMEHTAa B
OMOINOTEKY.

+  «Y[IanuTh BU3yaJbHBIN SJIEMEHT» — YAaJICHUE BU3YaAlIbHOTO 3JIEMEHTa U3 OUOIHOTEeKH.

+ «OuncTUTh, BH3yaJ bHBIA OJJEMEHT» — OYHCTKA BHU3YAJIBHOTO JJIEMEHTa C

HacJIeJOBaHUEM MU3MEHEHHBIX CBOMCTB WM YCTAHOBKOM UX IO YMOJYaHHMIO.

+  «CBolicTBa BH3YyaJIbHOTO 3JEMEHTa» — KOH(QUTYpaIUs BU3yaJIbHOTO 3JIEMEHTA.

+ «PepakTupoBaTh BU3YaJIbHBII 3JIEMEHT» — BU3YaJIbHOE PEJAKTUPOBAHUE DJIEMEHTA.

+ «BpIpe3ars BU3yaJbHBIN 2J€MEHT» — BhIpe3aHUE/TIEpEMEIIEHNEe BU3YaIbHOTO 3JIEMEHTa,



B MOMCHT BCTAaBKH.

((KOHI/IpOBaTb BI/I3yaJIBHBII>'I OJICMCHT» — KOIIMPOBAHUC BU3YAJIBHOT'O 3JICMCHTA, B MOMCHT

BCTaBKH.

«BcTaBUTh BU3yallbHBIN 3JIEMEHT» — BCTABKA BU3YaJIbHOTO 3JIEMEHTA.

«3arpy3uth u3 b/I» — 3arpy3ka 1aHHBIX BU3yaJIbHOTO 3yieMeHTa u3 b/1.

«Coxpanutb B b/]» — coxpaHeHue TaHHBIX BU3YyaJbHOTO 3yemMeHTa B b/1.

«OOHOBUTH OMOJIMOTEKW» — BBITIONHSAET MEPEUYUTHIBAHUE KOH(HUTypaliu M COCTaBa

ONOJINOTEK U3 MOJIEIN JaHHBIX.
HlepeBo crpanuir mpoekToB. IlpemycmarpuBaer wmexanusm «lleperamu u Opochk» s
(hopMHUpOBaHMS TIOJIH30BATEIBCKUX KaJAPOB HA OCHOBE JJIEMEHTOB OuOmmotek. s rubkoro
yIIPaBIICHUS TTOAJIEPKUBACT KOHTEKCTHOE MEHIO B COCTABE ITYHKTOB:

<<3aHyCTI/ITI> HCIIOJIHCHUC MTPOCKTA» — 3aIllyCK UCIIOJTHCHUSA BI>I6paHHOFO IMPOCKTA.
«HoBpri1 IMPOCKT» — CO3AaHNEC HOBOI'O ITPOCKTA.

« «JloGaBuTh BU3yaJbHBIH 3JEMEHT» — J00aBJIEHHE BHU3YaJbHOI'O »JJEMEHTa B
MIPOEKT/CTPAHUILY.
« «YaamuTh BHU3YQIbHBIM 3JEMEHT» — VyJAJI€HUE BU3YAJBHOIO JJIEMEHTAa U3
MIPOEKTa/CTPAHHUIIBI.

«CBoiicTBa BU3yaJIbHOTO 3JeMeHTa»y — KoH(urypaius BU3yalibHOTO 3JIEMEHTa.
«PegakTupoBaTh BU3YyaJbHBIN JIEMEHT» — BU3yaJIbHOE PEAAKTUPOBAHHUE DJIEMEHTA.
«BbIpe3aTh BU3yallbHBII 3J€MEHT» — BhIpe3aHue/epeMeleHle BU3yaJbHOTO 3JIEMEHTa,

B MOMCHT BCTAaBKH.

«KOHI/IpOBaTI) BI/I3yaJ'H:;HI>II71 OJICMCHT» — KOIIMPOBAHUC BU3YAJIBHOI'O 3JIECMCHTA, B MOMCHT

BCTAaBKH.

«BcTaBUTh BU3YaJIbHBIN 3JIEMEHT» — BCTABKA BU3YaJIbHOIO 3JIEMEHTA.

«3arpy3uth u3 b/]» — 3arpy3ka JaHHbIX BU3yaJIbHOTO 3JeMeHTa u3 b/1.

«Coxpanutb B BJ]» — coxpaHeHMe TaHHBIX BU3YyaJIbHOTO 3j1eMeHTa B B/1.

«OOHOBHUTH TPOEKTBI» — BBITIOIHSACT TMEPEYNTHIBAHUE KOH(PUTYypamMu W CcOCTaBa

IIPOEKTOB U3 MOJIEIH JIaHHBIX.
aTpuOYThl BUJIKETOB;
BHEIIIHUE CBSI3U BUKETOB.

B ocHOBHOM mpocTpaHcTBE pabouero OKHa pa3MemarTcst OKHA CTPAHHII POEKTOB, KaJpoB OHMOIHOTEK
BU/DKETOB, IOJIb30BATEIILCKUX JJIEMEHTOB U 3JEMEHTOB NPUMUTHUBOB Ha MOMEHT HX BH3YaJbHOIO

PCaAaKTUPOBAHUA.

CBepxy pabouero oKHa COAEpKUTCS MEHIO. B MeHIo pa3melieHbl Bce HHCTPYMEHTBI, HEOOXOAUMBbIE AJIs
paspabotku uHTepdeiicos CBY. MeHio UMeeT ClaeIyIouyto CTPyKTypy:

«®Daitm» — OO61mMe oneparuu.

«3arpy3uth u3 b/]» — 3arpy3ka JaHHbIX BU3yaJIbHOTO 3JeMeHTa u3 b/I.
«Coxpanuts B B/]» — coxpaHeHMe TaHHBIX BU3YyaJIbHOTO 3j1eMeHTa B B/I.
«3aKpBITh» — 3aKPBITh OKHO PEAAKTOPA.

«Bbixom» — Beixog u3 cuctembl OpenSCADA.

«PC[[aKTI/IpOBaHI/Ie» — Onepam/m PEOAAKTUPOBAHWA BU3YyaJIbHBIX DJICMCHTOB.

((BBIPGSB.TB BI/ISyaJ'IBHHﬁ SJIEMCHT — BBIpe3aHI/IC/HepCMeH_IeHI/Ie BHU3YaJIbHOT'O 3JICMCHTA,

B MOMCHT BCTaBKH.

«KOHI/IpOBaTB BI/I3yaJ'II>HBII71 OJIEMCHT» — KOIIMPOBAHUEC BU3YAJIBHOI'O 3JIEMCHTA, B MOMCHT

BCTaBKH.

«BcTaBUTh BU3YaAJIbHBIN 3JIEMEHT» — BCTABKA BU3YaJIbHOI'O 3JIEMEHTA.

«IIpoex» — Omnepanuu HaJl NPOEKTAMHU.

«3amyCcTUTh UCIIOJHEHHE NTPOEKTa» — 3aIyCK MCIIOJHEHUS BHIOPAHHOTO MPOEKTA.
«HoBBII IPOEKT» — CO3/1aHNE HOBOTO ITPOEKTA.

«/106aBUTH BU3yalbHBIN 3JIEMEHT» — JA00aBICHHE BU3YaJTbHOTO JIEMEHTA B TIPOCKT.
«Y 1anuTh BU3yaJIbHBIN DJIEMEHT» — YAAJIICHHE BU3YAIIbHOTO 3JIEMEHTA U3 MPOEKTA.
«CBOHCTBa BU3YaJIbHOTO 3JI€MEHTa» — KOH(UTypaIis BU3yalbHOTO 3JIEMEHTA.
«PegakTupoBaTh BU3YyaJbHBIN JIEMEHT» — BU3YAJIbHOE PEAAKTUPOBAHUE DJIEMEHTA.

«Bumker» — Omnepanuu HaJ BUDKETAMU U OMOJIMOTEKaMH BHIKETOB.
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«HoBas 0ubianorexa» — Co34aHUe HOBOI OMOJIMOTEKU.
«/lo6aBuTh BH3YyaNbHBIH JJIEMEHT» — J00aBJICHHE BH3YAIbHOTO OJJIEMEHTAa B

OMOINOTEKY.

«Y 1anuTh BPI3yaJ'IBHLIfI QJICMCHT» — YJAJICHUC BU3YaJIbHOI'O 3JICMCHTA U3 OUOIMOTEKH.
«OYHCTUTD BI/I3yaJ'II)HI)H\/JI 9JICMCHT» — OYHUCTKAa BHU3YAJIbHOI'O 9JICMCHTa C

HacleIOBAaHUEM U3MEHEHHBIX CBOMCTB WJIH YCTaHOBKOﬁ HX I10 YMOJYaHHUIO.

«CBOHCTBa BU3YaJIbHOTO 3JIEMEHTa» — KOH(UTYpaIisl BU3yaJIbHOTO 3JIEMEHTA.
«PenakTrpoBaTh BU3yalIbHBIN 3JIEMEHT» — BU3yaJbHOE PEAAKTUPOBAHUE FJIEMEHTA.
«Bun» — ymnpasieHne pacnonokKeHNeM BU3yalbHBIX 3JIEMEHTOB Ha KaJapax.

« «Bumxker Ha Bepx» — MOJHATUE BUKETA HA CAMbII BEpX.

« «Bumxer Ha HU3» — OIyCKaHHE BUIPKETAa HA CaMblil HU3.

« «logHATh BUAXKET» — MOJIHATH BUDKET BBIIIIE.

«  «OmnycTuTh BUJDKET» — OIyCTUTh BUJIKET HIKE.

+ «BpIpaBHATH clieBa» — BbIPaBHUBAHUE BUJDKETA CIIEBA.

+  «BBIpOBHSATH B IIEHTPE BEPTUKAJILHO» — BbIPaBHUBAHHUE BUJ[)KETAa BEPTHUKAIBHO B

LEHTPE.

+  «BBIpOBHATH clipaBa» — BbIpaBHUBAHHUE BUJIXKETA CIIPaBa.

+  «BBIPOBHATH CBEPXY» — BBIPAaBHUBAHUE BUDKETA CBEPXY.

+ «BBIpOBHATP B LEHTPE TIOPU3OHTAIBHO» — BbIPABHMBAHME BHJDKETA

TOPU30HTAIIBHO B IIEHTE.

+  «BBIpOBHATH CHU3Y» — BBIDAaBHUBAHUE BUKETA CHU3Y.
«bubnuoreka: {VIms OubnmoTexku}" — MyHKTHI MEHIO JJIS JOCTYIA K KaJpam/BUIKeTaM

coJiepkaniumMcs B OnbnmuoTexe.
«  «OxHO» — YmpaBnenune okHamu MDI-unrtepdeiica.

«3aKpbITh» — 3aKpPbITh AKTUBHOE OKHO.

«3aKpBITh BCE» — 3aKpbITh BCE OKHA.

«YOXUTBY» — YIIOKUTh BCE OKHA JIJISl BUAMMOCTH OJJTHOBPEMEHHO.
«KackagupoBaTb» — paclonoXUTh BCE OKHA KaCKaIOM.
«Crnenyromuin» — aKTUBUPOBATH CJIEAYIOIIEe OKHO.

«IIpenplryuii» — akTUBUPOBATH MPEbIIYyIIEe OKHO.

«Bumxer: {IMs Bupkera}" — IMyHKTHI aKTUBALIMU KOHKPETHOT'O OKHA.

«  «Bun» — YnpasieHue BUIUMOCTBIO pab0Yero OKHa 1 TaHese Ha HEM.

«ITanenn BU3YAJIbHBIX 3JICMCHTOB) — MAHCJIb YIIPABJIICHUS BU3YAJIbHBIMHA 3JICMCHTAMMU.
«qDYHKHI/II/I BUIUMOCTH BHJPKCTOB» — IIAHCIb  YIIPABJICHHUA BHUJIUMOCTBIO U

PACIIOJIOKCHHUEM BUJIDKETOB HA IMAHCIIAX.

«Ilanenp »3yeMEHTapHbIX (Uryp» — JONOJHUTENbHAs IMaHeNb pPeJaKTUPOBAHUS

NMpUMUTHBA eMeHTapHbIX duryp («ElFigure").

«IIpOeKTh» — MPUIIBAPTOBAHHOE OKHO YIPABICHUS JIEPEBOM IMPOCKTOB.

«BuIDKeTh» — MPHUITBAPTOBAHHOE OKHO YITPABIICHHS IEPEBOM OMOIHOTEK BHIKETOB.
«ATpUOYTBI» — MPUIIBAPTOBAHHOE OKHO JUCIIETYEpa aTpHOYTOB.

«CBs3W» — NPULIBAPTOBAHHOE OKHO JIUCIIETUEpa CBSI3EH.

«bubnmoreka: {imsa OubmuoTekn}" — ympaBieHHUE BHUIUMOCTBIO TAaHENIEH OMOIMOTEK

BUIKCTOB.
«  «ITomomp» — ITomomp mo OpenSCADA u moxynto Vision.

«IIpo» — uHpOopMaLus Npo JaHHBIH MOJTYIb.
«IIpo QT» — undopmanus o oubnuorexe QT, ncnonb3yemoit MogyIeM.
«YT0 3TO» — 3aIpOC OMUCAHUS JIEMEHTOB UHTep(elica OKHa.

CBepxy, TOJl MEHIO, WM TI0 CTOPOHAM, PACIOJIaraloTcs MaHeTu WHCTPYMEHTOB. [laHenn MOryT OBITh
CKPBITHI WJIM PACIIOJIOKEHBI, YTO YIPABIAETCS B MyHKTe MeHIO «Bumy». CyliecTBYIOT CleyIONue MaHelu

UHCTPYMEHTOB:

+ «llanens BU3YAJIbHBIX DJICMCHTOB) — ITagens YIIpaBJICHUA BU3yaJIbHBIMHU 3JICMCHTAMMU:

((3aHyCK HCIIOJIHCHUA IPOCKTa IJIsd BBI6paHHOFO QJICMCHTa» — TIPOU3BOAUT 3aIlyCK

MPOEKTA HA UCTIOJIHEHUE U aKTHBAIIMIO BRIOPAHHOM CTPAHUIIBI IIPOEKTA.

((3al"py31/ITB JaHHBIC JJICMCHTa U3 BI[» — BBIIIOJHACT 3arpy3Ky OaHHBIX

BBIOpaHHOTO(BIX) 27IeMeHTOB 13 b/I.
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« «Coxpanuth JaHHbIC »djJeMeHTa B bJl» — BBINONHAECT COXpAaHCHHWE JIAHHBIX
BBIOpaHHOTO(BIX) 27IeMeHTOB B B/I.

«  «HoBBbIl1 poeKT» — co31aHNEe HOBOTO ITPOEKTA.

« «HoBas oubnnoTeka» — co3aaHue HOBOM OMOIHOTEKH.

+  «J100aBUTh BU3YyaIbHBIN MIEMEHT» — M00aBICHUE BU3yaTbHOTO 3JICMCHTA B MTPOCKT.

+  «YJanuTh BU3YyaIbHBIA 3JIEMEHT» — YyJaJICHUE BU3YaJTbHOTO JIEMEHTA U3 MTPOCKTA.

+ «CBoiicTBa BU3yalIbHOTO 3JIEMEHTa» — KOHPUTYpaLUs BU3yaTbHOTO JIEMEHTA.

+ «PemakTupoBaTh BU3yalIbHBIN AJIEMEHT» — BU3YAIIbHOE PEAKTUPOBAHUE AJICMEHTA.

+ «BpIpe3aTh BU3yalIbHBIN 3JIEMEHT» — BhIpE3aHUe/TIepeMeIlleHue BU3YaIbHOTO JIEMEHTA,
B MOMEHT BCTaBKH.

+ «KonupoBaTh BU3yalIbHBIN 3JIEMEHT» — KOMUPOBAHUE BU3YAIbHOTO JIEMEHTa, B MOMEHT

BCTaBKHM.
+ «BcraBuTh BI/I3yaJ'IBHBII71 OJIEMCHT)» — BCTABKa BU3YaJIbHOI'O 3JICMCHTA.
. «q)yHKI_[I/II/I BHUAUMOCTH BUIXKCTOB» — ITanens YIpaBJICHUA BUJAUMOCTBIO U PACIIOJIOKCHHUCM

BHUJDKETOB Ha IMaHEIX:
« «Bumxer Ha BEpX» — NOJHATHE BUJKETA HA CAMBIN BEPX.
« «Bumxer Ha HU3» — OINyCKaHUE BUKETA HA CAMbI HU3.
« «llogHAITh BUIDKETY» — MOIHATH BUIKET BEIIIIE.
+  «OnycTUTh BUIKET» — OMYCTUTH BUIKET HIKE.
+  «BbIpaBHATH ClI€Ba» — BhIPABHUBAHUE BUKETA CIIEBA.
« «BBIpOBHATH B LIEHTPE BEPTHUKAIBHO» — BBIPABHMBAHHME BHJIKETA BEPTUKAIBHO B
LICHTpE.
«  «BbIpOBHATH clipaBa» — BbIPABHUBAHUE BUJIKETA CIIPaBa.
«  «BBIpOBHATH CBEPXY» — BbIPABHUBAHUE BUKETA CBEPXY.
+  «BBIpOBHATH B LEHTPE TOPU3OHTAIBHO» — BBIPABHUBAHUE BUJKETAa TOPU3OHTAIBHO B

LIEHTpE.
«  «BBIpOBHATE CHU3Y» — BBIPABHUBAHHUE BUJIKETA CHU3Y.
+ «Ilanenp snemeHTapHbIX (puryp» — JlomonHuTeNbHas MaHelb PEJAaKTUPOBAHUS MPUMUTHBA

anemeHTapHbIx ¢puryp («EIFig").

- «Bo3Bpar Kypcopa» — BO3BpaT K Kypcopy AJs AeUCTBUN Haja (purypamu Ha BHIDKETE.

+  «J1lo06aBUTH TUHHIO» — JOOABJICHHUE JTUHHUH K dJIEMEHTapHOU (urype.

« «JloGaBuTh Myry» — nobaBieHUE AYTU K dJIeMeHTapHOU (urype.

+  «Jlo6aBuUTH KpUBYIO Oe3be» — M00aBIEHNE KPUBOM O€3be K DIIEMEHTApHOU (Qurype.

+  «BKITIOYUTH MPUBS3KN» — BKJIIFOYCHUE TIPUBSI30K Y AJIEMEHTAPHOH (QUTYPEHI.
- «bubmuoteka: {Mms Oubnmoreku}" — VmpaBieHHEe BHIUMOCTBbIO TMaHeNe OuOIHOTEK
BupKeTOB. CoONEp)KMMOE TaHEeN 3aBUCHT OT COAEPKUMOTO OHMONMOTEKH W BKIIIOYAET KHOIIKH
BBI30BA DJIEMEHTOB OMOIMOTEKH.
« «QTStarter manenb WHCTpYMEHTOB» — IlaHenb, co3laHHas MOJyJIeM 3amycka MOAyJen
oubmoreku QT. Conepxkutr kHomku mans 3amycka Ul mopynmeit cuctembl OpenSCADA,
ocHOBaHHBIX Ha Oubmmoreke QT. C moMoIIpI0 ATOW MAaHETH MOXKHO OTKPBITh HECKOJIBbKO
HK3EMIUIIPOB OKOH JAHHOTO MOJYJISI HJTH IPYTUX MOMIYJICH.

Buauzy oxna pazpabotkn CBY pacnomaraercs crpoka cratyca. C mpaBoil CTOPOHBI CTPOKH CTaryca
pa3MeIIarTCsl WHIUKATOPHI BU3YAIBHOTO MaciiTabda pelakTHPYyeMOTo Kajpa, pEeKUMa H3MEHEHHS
pasmepa 3JIEMEHTOB, peXUMa TeKylled ctaHuuu aBrxka CBY u monp3oBarens, OT UMEHU KOTOPOTO
Benércst paspaborka untepdeiica CBY. Ilo nBoitHOMY KJIMKYy Ha WHIUKATOPE MOJB30BATENS MOXKHO
II0JIB30BATENs] CMEHHUTh, BBEIs HOBOE MMS M Iapojb IOJb30Bareisd. B IilaBHOe moJsie CTpOKM craryca
BBIBOJIATCS Pa3IUYHbIe HH(OPMALIMOHHBIE COOOIIECHHS M COOOIICHHS TTOMOIIH.

s pegakTupoBaHusl CBOMCTB BU3YaJIbHBIX 3JIEMEHTOB IIPEIYCMOTPEHO JBa auanora. [lepssiii nuanor
MO3BOJISIET PENAaKTUPOBaTh CBOMCTBA KOHTEHHEPOB BH3YalbHBIX 3JIEMEHTOB (OMOJIMOTEK BHJIKETOB M
IIPOEKTOB), pUc, 2. Bropoil quanor nias perakTUpOBaHMs CBOMCTB CaMUX BU3YaJIbHBIX 3JIEMEHTOB, puUC. 3.
N3MeHeHus1, BHECEHHBIE B JUaliorax, cpasy-ke mnomaaaroT B JIBWXKOK CBY. JIns coxpaHeHuss 3THUX
usmeHenuss B bJI unm BoccranoBienuss u3 b/ HeoOXoIuMO BOCIHOJIB30BAaThCS COOTBETCTBYIOIIUMHU
MHCTPYMEHTAMHU IJIaBHOT'O OKHA pa3paboTKU.



e' MpoekT: AGLKS

—COoCTORAHKE
@: BrnroveH: [w]
B[ koHTeiiHepa: [SQLite.vcaAGLKS.prj_AGLKS |v]
—KoHdurypaums
Id: AGLKS
Wi |AGLKS |
OnucaHue:

MpoekT Brayanuzaumu AHacTtacueeckoi [a3o-ITMdpTHOR KOMNPECCOPHOR CTaHUWAK.

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

Hoctyn: [Oﬁa@p W ynpaeneHue |v] [Crt')aop W yrNpaeneHue |v] [Oﬁaop |v]
Mepron BeMUCNEHWA (MC): [1{]{] |$]
Peum okHa UCNoNHEHWA: [GDHFHHaanbIFI pasMep |v]

Puc.2. )lnanor PECAAKTUPOBAHUA CBOICTB KOHTCﬁHCpOB BHU3YaJIbHBIX 3JICMCHTOB.

C MOMOMIBIO TJIABHOW BKJIAJKH ATOTO JMAJIOTa MOYKHO YCTAHOBHUTB:
+ CocTosiHME KOHTEIHEepa 3JIEMEHTOB, a UMEHHO: «Bkimtouen», B/l koHTeitHepa.
«  HWpentuduxarop, UMs 1 onMcaHue KOHTEHHepa.
- Jlns mpoekra: monbp30BaTelNs, TPYNIY MOJIb30BaTeIed M JOCTYN MOJb30BATENs, TPYIIIbI
OJIL30BaTeIe U BCEX OCTAILHBIX.
+ Jlns mpoekTa: mepuo | BEIYUCICHUS MMPOSKTa U PEKUM OTKPBITHS OKHA TTPH UCTIOTHEHUH.



BrniodeH: [
PoauTensckiil BUDHKET: ’fwlb_originalsfwdg_Eux -
~KoHdurypauus
Id: ElCadr
KopeHb: Box
MyTh: fwlb_Main/wdg_EICadr
Kna: JnemMmeHT kagp
Onucanne:
Bnapeneu, rpynna: [roman v] ’users v]
Hoctyn: [Gﬁaop W ynpaeneHne v] ’Oﬁaup W ynpaeneHue v] [{]ﬁaop v]
| Close

Puc.3. Jlnanor peqakTupoBaHus CBOMCTB BU3YAIbHBIX AJIEMEHTOB.

C nomo1IbI0 IJIABHOM BKJIAJKK 3TOTO TUAJI0ra MOXKHO YCTaHOBUTD:
+ CocrosiHME 3IEMEHTa, a UMEHHO: « BKiItoueH», poiuTeNnbCKUil BUIKET.
« Wnentuduxarop, KOpeHb, MyTh, UMs U OMUCAHUE HJIEMEHTA.
- Ilonb3oBarens, rpynmy IOJb30BATENE AJIEMEHTa U JOCTYH I0JIb30BATENs, TIPYIIIbI
MI0JIb30BaTENEH U BCEX OCTAJIbHBIX.

Jluanor pegakTHpPOBAaHUS CBOWCTB KOHTCWHEPOB BHU3YAJIbHBIX DJIEMEHTOB COJCPKHT JBE BKJIAJKH:
BKJIQJIKy KOH(UIYpallid OCHOBHBIX IapamMeTpoB (puc.2) W BKIAAKYy KOH(PHUIypamuu mime-IaHHbBIX
KOHTEIHepoB (puc.4).
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al

= BMBNUOTEKa BUOXeToB: Main

Bubnoteka | Mime OaHHble I

Id Mime Tun | Pasmep OaHHbIX

pag_prev image/png 5.9043
pg_next image/png 6.00684
mn image/png 1.9668
graph  image/png 5.09277
cadr image/png 1.75293

[e]oa]s]w]|[nm] =~

view image/png 1.00879

OoBapnTb 3anKUch || Ynanutb 3anuck || 3arpyauTh OaHHblE || BhIrpyanTs OaHHbIE

Puc.4. Bxiragka pegakTupoBaHusl mime-JaHHBIX KOHTEHHepa BU3yalbHbIX JIEMEHTOB.

Juanor penakTUpOBaHHS CBOWCTB BU3YaJbHBIX AJIEMEHTOB COACPKHUT YETHIPE BKIAJIKH: BKIAJIKY
KOH(UrypalMi OCHOBHBIX TapamMeTpoB (puc.2), BKJIAAKy arpuOyTOB 3ieMeHTa (puc.5), BKIAAKy
00paboTku smeMeHTa (puc.6) W BKIAAKY CBsizeld anmeMeHTta (puc.7). Ha pasHbIX ypOBHSIX Hepapxuu
BU3YyaJIbHBIX AJIEMEHTOB KaKHUE-TO BKJIAJKH MOTYT OBITh IOCTYITHBI, 8 KAKHE-TO HET.
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" BMBnuoTeYHBIW EMOXeT: EICadr

ObpaboTka | Ceasu ]

AtpubyT 3HaveHwne il
Id ElCadr
Wms OremMeHT kaap|
Onucanwve
MyTh fwlb_Main/wdg_EICadr
Brntowen  true
AKTMBHBIA  true
lNeometpua [0, 0, 110, 300, 1.1, 0, 0]
Obpabor...
£ PoH [grey, ]
user [ grey
naobp...
= MpaHuua [1. #000000, CnNowHoA]
WpKHa 1

user  [JJjj #000000

cTine  CnnowHoi
= Ctpaduua [ ]

MCTOM. ..

rpynna

(1)

0=

Puc.5. Britanka atpu0yToB uanora peIakTHPOBAHKS CBOMCTB BU3YalIbHOTO DJIEMEHTA.
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" BMBnuoTeYHBIW EMOXeT: EICadr

Bamket | AtpubyTel | OBpabotka | Ceran

Id Wmsa Tun panHblx  |Pabouas obna | O6pab. KoHdpurypauws | Kol
T
FormEI1
= FormEl2
id Id Crpoka | Het
name  Mma Crpoka | Het
dscr Onucanve Crpoka | Het E
Pav=t 1= My e ey 1 Llimr
< i | [«I+]
Hobaeute atpubyT | | Yoanute atpubyT |

Hsbik npouenypel: [JavaLikeCaIc.JavaSc v] Belumcnexnua npouenypsl (Mc): [1{]{]{] ]

ev_wrk=ev_rez="";

off=0;

HFull PID regulator

ifi prmSp != EVAL_REAL && prmOut != EVAL_REAL && prmVar != EVAL_REAL )

{
FormEl1_en=El_Stolb_en=El Stolb2 en=Sp_en=5p1_en=0ut_en=0ut1_en=true;
FormEl2_geomY=40;
El Stolb_p1y=140."(1_-prmQut/100.); E

Fl Stolb1 p1v=140.*1 -(ormVar-min Y max-minii:
| Close

Puc.6. Britanka 06paboTku nuanora peIakTHPOBAHUS CBOMCTB BU3yalIbHOTO DJIEMEHTA.




= Mapa... prm:/LogicLeviexperiment/F3
na... prm:/LogicLev/experiment/F3/NAME
addr prm:/LogicLev/experiment/F3/var
ed prm:/LogicLeviexperiment/F3/ed
max prm:/LogicLev/experiment/F3/max
min  prm:/LogicLev/experiment/F3/min

= Mapa... prm:/LogicLeviexperiment/F4
na... prm:/LogicLev/experiment/F4/NAME
addr prm:/LogicLev/experiment/F4/var
ed prm:/LogicLeviexperiment/F4/ed
max prm:/LogicLeviexperiment/F4/max
min  prm:/LogicLev/experiment/F4/min

color —
= eld
MNapa... prm:/LogicLev/experiment/P3
color
celd
Napa... prm:/LogicLev/experiment/P4 @

| Close

Puc.7. Brianka cBsizeil Auanora peJjakTUpOBaHUs CBOMCTB BU3YaJIbHOTO AJIEMEHTA.

2.1. Cesa3biBaHue ¢ JMHAMHKOM

Jlnst mpefocTaBieHUs aKTyalbHBIX JIaHHBIX B MHTep(delic BHU3yaldH3aluu JOJKHBI HCIOJNIb30BAThCS
naHHble ojcuctemsl «Coop nanubix (DAQ)". [lpupoaa 3Tux JaHHBIX CIAEAYIOLIAs:
1. mapameTpsl, copepKaliue HEeKOTOpPOe KOJIUYECTBO aTpUOYTOB;
2. arpuOyThl TapaMeTpa MOTYT MPEAOCTaBIATh JAaHHbIE YeThIpéx TumnoB: Jlormueckwmii, [lembrid,
BemectBennsiit 1 CTpOKOBBIi;
3. arpuOyThl MapaMeTpa MOTYT UMETHh HCTOPUIO (apPXUB);
4. arpuOyThl HapamMeTpa MOTYT OBITh Ha YTEHUE, 3aMUCh U C TOJTHBIM TOCTYIIOM.

YuurniBas HepBHf/'I IIYHKT HY>XXHO 00ecrneyuTb BO3MOIKHOCTE rpynmnoBOro Ha3HAUCHUSA CCBUIKH. I[J'IH
9TOI0 UCIOJIB3YEM KOHICIIIHIO JOT'MYCCKOr0o YPOBHA.

B cooTBeTcTBMM € TYyHKTOM 2, CBs3M O0ECHEYHMBAIOT IMPO3pavyHOE HPeoOpa3oBaHHE THUIIOB M HE
TpeOYIOT CeNUAIbHON KOH(PUTYpAIHH.

I[J'I?I YAOBJICTBOPCHUA BO3MOXHOCTH JOCTyIIa K apXWBaM, B COOTBCTCTBHU C ITYHKTOM 3, CBsA3U
BBINOJIHSIOT MPOBEPKY TUIA aTpuOyTa M, B Clyyac MOJAKIIOYCHUS K «AIpecy», B 3HAUCHUE TIOMEIACTCS
aJipec CBSI3M.

B tepmunax CBY, nuHamMuueckue CBS3M M KOHGHUTYpalus AMHAMHUKU SBISIOTCS OJHHUM IIPOIIECCOM,
JUIS ONMCaHUsl KOH(PHUTypaluyu KOTOPOTO IpenycMaTpuBaeTcst BkiIaaka «O0paboTka» BHIKETOB (pHC.6).
Bknagka comepxuT TaOmuily KOH(WIypanuu CBOMCTB aTpHOyTOB BHDKETA M TEKCT IPOLEIYpHI
BBIUUCIICHHSI BUDKETA.


http://diyaorg.dp.ua/oscadawiki/Doc/DAQ?v=s1j&
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Kpowme noneit koHdurypauuu arpuOyToB B Tabiuie NnpexycMaTpuBaeTcst KojaoHka «O0paboTkay, A
U30MpaTEeIbHOTO HCIOJNb30BaHUS aTPpUOYTOB BUKETOB B BBIYMCIUTEIBHOW MpOLEAype BUIKETa, U
kosoHku «Kondurypanus» n «KonpurypauroHHslii mabaon», 715 ONUCaHUs KOHPUTYpaLluU CBA3EH.

Kononka «KoHdurypanus» mo3BoJsSeT yKa3aTh TUII CBA3H JUIS aTpUOyTa BUKETA!
« [llocmosinnas — BO BKJIAAKE CBA3CH BUDKETA TMOSBISACTCA T0JIE YKA3aHHUS TOCTOSHHOM,
HarpuMep 0coO0ro IBETa WIIHM 3aroj0BKa JUIs MIa0JIOHHBIX KaIpoB;
«  Bxoowuas c6136 — CBA3b ¢ TMHAMUKOU TOJBKO JIJISI YTCHHS;
«  Buvixoomnas c6536 — CBSA3b ¢ JUHAMHKOMN TOJBKO JIJIS 3AITUCH,
« [lonnas cés136 — TONHAS CBSA3b C TMHAMHMKOM (UTEHUE U 3aITHCh).

Kononka «Kondurypaunonusiii mabaoH» HO3BOJSET OMUCATh TPYMIbl AMHAMUYECKUX aTpUOYTOB.
Hanpumep 3T0 MoryT OBITH pasHble TUIBI NapameTrpoB mnoacucteMbl “DAQ”. Kpome Toro, mpu
KOPPEKTHOM (POPMHUPOBAHUH STOTO MOJIsI, pabOTAaeT MEXaHW3M aBTOMATHYECKOTO Ha3HAUYEHHs aTpuOyTOB
MpU yKa3aHWHU TOJBKO TMapaMmeTpa mnojacuctembel “DAQ”, 4To ympom@aer U YCKOpPSieT IPOIECcC
KOHQUTypanuu. 3HAYeHHE OTOM  KOJIOHKM wuMmeeT  cieaytoumwmii  ¢opmar:  <Ilapamerp>|
<HUpenTudukarop>, rue:

« <llapamemp> — rpynmna aTpuodyTa;

«  <HUoemmughuxamop> — HUACHTU(PUKATOP aTpUOyTa, MIMEHHO 3TO 3HAYEHHE COMOCTABIISETCS C
aTrpuOyramu mapameTrpoB DAQ mpu aBTOMaTHMYECKOM CBSI3bIBAHMH, MOCIE YKa3aHUS TPYHIOBOM
CBSI3HU.

YcTaHoBKa cBsi3el MOKET ObITh HECKOJIBKUX TUIIOB, KOTOPBIN ompeaenseTcs npedukcom:
« val: — llpsmas 3arpy3ka 3Ha4yeHUs depe3 MexaHu3M cBszedl. Hampumep, cBsazp: "val:100"
3arpykaetr B arpuOyt Bumkera 3HaueHwe 100. Yacto umcmonb3yercss B ciiydae OTCYTCTBUS
KOHEYHOH TOYKH CBSI3H C IENbIO MPSMOI YCTAHOBKH 3HAYCHUSI.
- prm: — CBs3p Ha aTpuOyT MapaMeTpa WIM MapaMeTp B LEJIOM, Ui TPYMIbl aTpuOyTOB,
noacuctemMbl  «COop  maHHbiX». Hampumep, cBsa3p  "prm:/LogicLev/experiment/Pi/var"
OCYILECTBIISICT IOCTYII aTpUOyTa BUDKETa K aTprOyTy napaMeTpa nojacuctemMsl «COOp TaHHBIXY.
« wdg: — CBs3p Ha aTpUOYT APYroro BHUIDKETA WU BUDKET B IIETIOM, ISl TPYIITBI aTpHOYTOB.
Hampumep, cBs3p "wdg:/ses AGLKS/pg so/pg 1/pg ggraph/pg 1/a_bordColor" ocymectBuser
J0CTyn aTpulyTa OIHOTO BHIDKETa K arpuOyTy npyroro. Ha maHHBI MOMEHT 3TOT THII CBS3H HE
MpeHa3HayeH JJI1 YCTAaHOBKHM TOJIb30BaTEIeM BPYYHYIO, @ YCTaHABIMBAETCS aBTOMATHUECKHU B
peKUME TUHAMUYECKOTO CBSI3bIBAHUA !

O6paboTka cBsI3el MPOUCXOAUT C MEPUOAUIHOCTHIO BRIUUCICHUS BHKETA B MOPSIIKE:
« IlonmyuyeHue naHHBIX BXOAHBIX CBS3EH.
+  BrImosaHeHNE BEIYHMCICHUS CKPHIITA.
« Ilepenaya 3HaUEHUI IO BHIXOAHBIM CBSI3SIM.

Ha puc. 7 mnpencraBineHa BKJIAJKa CBSI3€H € BO3MOXHOCTBIO TPYIIIOBOTO M WHJIMBHUAYAJIbHOTO
Ha3HaueHHEeM aTpuOyTOB.

[Tpu pa3MerieHuy BHUDKETA, COACPKALIETO KOH(PUTYpAIHIO CBA3CH, B KOHTEHHEP BUIKETOB BCE CBA3U
MCXOJHOTO BUJIKETA JOOABISIOTCS B CIMCOK PE3YJIbTUPYIOLIUX CBsI3€l KOHTEHHEpa BUIKETOB.

W3 BhIIIeCKa3aHHOTO BUIHO, YTO CBS3HM YCTAHABIMBAIOTCA MOJB30BATEIEM B MpoIlecce KOH(MUTYpAIHH
unTepdeiica. OnHako sl NPEJOCTAaBICHUS BO3MOXHOCTH CO3JaHMs KaJIpoB OOIIEro Ha3HAYEHUs, C
byHKIMEN npeaocTaBiIeHus AeTaTU3UPOBAHHBIX JaHHBIX Pa3HBIX MCTOYHHUKOB OJHOTO THIA, HEOOXOAUM
MEXaHU3M JIMHAMHUYECKOM YCTAHOBKHU CBA3€H. Takol MEXaHU3M NPEAyCMaTPUBAECTCS IOCPEICTBOM
3ape3epBUPOBAHHOrO KIHOYEBOT0 HJIEHTHU(HUKATOpa '<page>' rpymibl aTpuOyTOB CBsI3el y KaJpoB OOIIEero
HA3HAYCHHS] U TUHAMHYECKOE Ha3HAuYeHUE CBS3EH C MASHTH(PHUKATOPOM '<page>' B MpPOIECCe OTKPHITH
KaJpa 0011ero Ha3HaYeHUsI CUTHAJIOM OT JAPYroro BUKETA.

PaccmoTpum mpumep korja uMercs Kaap oOmero HasHaueHus «llaHens koHTposiss rpadukom» M
MHOXecTBO «[ padukoB» Ha pa3HbIX Kajapax. «[laHenb KOHTPOIs rpaduKOM» UMEET CBSI3U C MIa0JI0OHAMM:

. tSek --> '<page>|tSek'
. tSize --> '<page>|tSize'
- trcPer --> '<page>|trcPer’
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+ valArch --> '<page>|valArch'

[Tpu sTom kaxasiit Bumket « paduk» umeet arpudyTh tSek, tSize, trcPer u valArch. B cnyuae Bb13oBa
curHaia OTKpbITUsl «[lanenm koHTponst rpadukom» u3 mwoboro Bumkera «['padux» mnpoucxomut
cBs3bIBaHMA aTpuOyToB «llaHenn KOHTpods rpaduKOM» B COOTBETCTBHM aTpUOYTYy YKa3aHHOTO B
mrabiione ¢ arpulOyrom Bumkera «['padpux». Kak pesymbrar, Bce m3meHeHuss Ha «llanenm KOHTpoOIs
rpadukoM» OyIyT OTpa)kaThCs Ha rpaduKe MOCPEICTBOM CBSI3H.

B cnyyae nammuus y Bumkera «l'paduk» BHEIIHHMX CBsi3ed Ha mapaMmeTpbl mojcucteMbl «COop
JAHHBIX», cBs3U «laHenu kKoHTposd rpadukom» OynyT yCTaHABIMBATbCA HAa BHEIIHUM McTouyHUK. Kpome
aToro, ecnu y «llaHennm xkoHTpons rpadukom» OyZyT 3asiBICHbI CBSI3M Ha OTCYTCTBYIOLIHE
HEIMOCPEICTBEHHO y BUKeTa «I'paduk» aTpuOyThl, TO OyAET MPOU3BOIUTCS MOWCK HA HATWYUE TAKUX
aTpuOyTOB y BHEIIHETO0 MCTOYHHUKA, NEPBOIO HA KOTOPBIM yCTaHOBJEHA MpsiMasl CBA3b, BBINOJHSSA, TEM
CaMBbIM, JIOIIOJIHEHUE HEOCTAIOIINX CBA3EH.

IIJ'I?[ HariasgaHoro I/I306pa)KeHI/I$I 9TOIro MCXaHu3Ma IIPUBCIACHA Ta6n1/1ua 3.7.

Taoauua 3.1. Mexauusm ITHHAMUYECKOH TUHKOBKH.

ATpubyTs! «Ilanenn KOHTPOIIS ATpuOyTHI PesynpTupyromas cBA3p Wi
ATpuOyTHI

rpaduxom» (11ab10H BHEIIIHETO 3HAYEHHUE CBS3YIOLIEToCcs
. «I'paduxa»

JTMHAMUYECKOH CBSI3M) «ITapametpa» aTpudyra

tSek (<page>|tSek) tSek — «I'paduk».tSek

tSize (<page>|tSize) tSize — «I'paduk».tSize

trcPer (<page>|trcPer) trcPer — «I'paduk».trcPer

valArch (<page>|valArch) valArch — «I'padpux».valArch

var (<page>|var) var var «[TapameTtpy.var

ed (<page>|ed) — ed «[Tapametp».ed

max (<page>|max) — — EVAL

min (<page>|min) — — EVAL
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3. Ucnosinenune unrepgeiico CBY

Ucnonnenune naTepdeiica CBY 3akmouaeTcss B 3amycke HOBOT'O C€aHCa MPOEKTa WIIM MOAKITIOUYEHUS K
CylllecTBYIOIIEMY Ha ypoBHe ABMxkka CBY. Jlanee Moaynb HENMOCPEICTBEHHOW BU3YyalIU3allud OTpakaeT 1
YpaBsI€T OJaHHBIMKU CCaHCA. I'maBHoe oxHO pexKruMa MCIIOJIHCHUA OJaHHOr0O MOAYJId HUMCECT BH],
MIPEICTaBICHHBIN Ha pUC.8.

Peanm3oBaHo OOHOBJIEHHE COJEPKHMOTO OTKPBITBIX CTpaHWIl uHTepdeiica BH3yaTu3aluu C
NEPUOANYHOCTHIO HCTIONIHEHUSI CECCUH MpoekTa. B mpoiecce 00HOBIIEHUS BBHIOIHSAETCS:

* 3aIpOC CIHUCKAa OTKPBITBIX CTPAaHUI], C NMPU3HAKOM MOAM(DUKALMU CTPAHHUIBI, Y MOJACIH H
MIPOBEPKA COOTBETCTBUS PEATBHO OTKPBITBIX CTPAHUI] ’TOMY CIIUCKY;

*  3ampoc BETBU JAAHHBIX MOAUDUIIUPOBAHHBIX CTPAHMIL;

+ OOHOBJICHHE COAEPKUMOTO MOJIU(HUIMPOBAHHBIX CTPAHUI] M UX BUKETOB B COOTBETCTBHH C
[IOJIy4YEeHHBIMY U3MEHEHHBIMU JJAaHHBIMU.

ITo 3akpeiTuio "RunTime" okHa MpOU3BOIUTCS 3aKPBITHE CECCHH MPOeKTa B IBMKKe CBY.

MexaHu3M 3ampoca TOJIBKO W3MEHEHHBIX JTaHHBIX OCHOBAH Ha a0COJFOTHOM CYETYMKE HCIIOTHEHUS
ceccun. [Ipy BHECEHHMH pEANbHBIX HM3MEHEHHH B aTpUOyTHl BHUJKETOB BBIMOJHACTCS 3allOMUHAHUE
3HA4YEHHsI 3TOr0 CYETUMKA, YTO U MO3BOJIAET MAECHTU(UIMPOBATh U3MEHEHHBIE aTpUOyThl. Takoil moaxon
MO3BOJIAET MOBBICUTH MPON3BOAUTEIHLHOCTS U YMEHBIIINTh HArPY3Ky Ha CETeBOM OOMEH B cliyyae JOCTyIa
K nBIkKy CBY uepes ceTs.

Hepapxuueckn MOIYJIEM IPEIyCMATPUBACTCS BO3MOXHOCTh Pa3MELICHHs CTPAHUL] IIPOEKTa Kak Ha
IJIaBHOM OKHE MCIOJNHEHHUA (puc.8), TaK W BKJIAJbIBAas BHYTPh BUIKETOB KOHTEHHEPOB, a TaKXKe MyTEM
OTKPBITHS TONOJIHATEIBHBIX OKOH TOBEPX OCHOBHOTO.

[Ipu pa3BopauMBaHMM TJAaBHOTO OKHA WCHOJHEHUS WIM MEpexo/ie B IOJHOAKPAHHBIA pexuM
BBITIOJIHSIETCSI  MaclITaOMpPOBAaHME COJEPKUMOro  cTpaHuibl uHTepdeiica CBY, 3amomnsiss Bcé
MIPOCTPAHCTBO OKHA U MO3BOJISIS, TEM CAMBIM, UCIIONHATH MPOEKTHI Pa3paOOTaHHbIE HA OJJHO Pa3pelIeHHe
HKpaHa Ha Pa3HBIX pa3pelICHUSX.

['maBHOE OKHO COCTOMT W3 MEHIO (CBEPXY) CTPOKM CTaTyca (CHH3Yy) M HCIIOJHIEMOTO COJEPKUMOTO
ceaHca MEXJy HUMHU. MeHIO B peKUMe UCIIOTHEHUs TO3UIIMOHUPYETCS] KaK MHCTPYMEHT aIMUHHUCTpaTopa
OpenSCADA, coxaepxamuii oOniecucteMHble (YyHKUHMH W JOCTYHHO TOJIBKO IPUBUJIETHPOBAHHBIM
MI0JIb30BATEIISIM, COCTOSIIMM B TpyIIe “root”. MeHI0 HMEeeT CICIYIOILYI0 CTPYKTYPY:

«  «@aitny — OOuMe onepamuu.
« «lleuatp» — Ileuars:
+ «CtpaHuna» — CcTpaHHIly TIOJIB30BaTEIBCKOTO UHTEpdeiica;
+  «JlmarpamMmma» — quarpaMMmy Ha IOJIb30BaTEILCKOM HHTEpderice;
+  «JlokyMeHT» — JIOKYMEHT Ha MOJIb30BaTEIHCKOM MHTEpeiice.
«  «OKkcnopt» — DKCHOPT:
+  «CtpaHuna» — cTpaHHIly OJIB30BaTEIbCKOTO HHTEpPeiica;
+ «J/luarpamMmmay — muarpamMmy Ha IMOJIb30BaTEIHCKOM HHTEpdeEiice;
+  «JlokyMeHT» — JIOKyMEHT Ha I0JIb30BaTEILCKOM MHTEpdeiice.
+  «3aKphITh» — 3aKPBITh OKHO PEAAKTOPA.
+  «Bprxom» — Brixon u3 cucremsr OpenSCADA.
+ «Hapymenue» — Kutanus HapyuieHuii:
+  «YpOBEHb HApYIICHUS» — BCE HAPYIICHUS;
-+ «CBeToBOE MpenynpexaeHNE» — CBETOBOE YBEJJOMJICHUE;
« «lIpexynpexnenue ryaikom» — yBEIOMJICHHUE TYAKOM;
+  «3ByKOBOE/peUueBOE MPEAYNPEKACHNE) — YBEIOMIIEHUE 3BYKOM/PEUBIO.
+  «Bug» — I[lapameTpsl 0TOOpaKeHHsI ceaHca MPOEKTa.
+  «Bech 3xpan» — nepexioyaTesns MOJHOIKPAHHOTO PEXXUMa UCTIOTHEHHUS.
+  «lTomomp» — ITomorns mo OpenSCADA u moaynto Vision.
+  «IIpo» — urpopmManus Npo JaHHBIH MOTYJIb.
«  «IIpo QT» — undopmarus o 6udauorexe QT, UCTIOIB3yeMON MOYJIEM.
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C mpaBoil CTOPOHBI CTPOKHM CTaTyca pa3MelaroTCcsl MHIUKATOPbl 4acoB, TEKYLIEH CTAaHLUHU JBHXKKA
CBY u nonp3oBatensi, OT UMEHHU KOTOporo ucnoinsercs uurepgdeiic CBY, a Takxke naHelb ¢ KHOIMKaMH
KBUTAIlMM HApyIIEHUH, neyatu u 3kcrnopra. [lo ABOMHOMY KIMKY Ha MHAMKATOpPE MOJIb30BATENSI MOXKHO
N0JIb30BATENsl CMEHUTb, BBEJl HOBOE MM U MapoJib MOJIb30BATENs, @ MO KIMKY HAa KHOMNKH KBUTALUU —
CKBUTHPOBATh HApYILIEHUS MOJHOCTHIO WJIM TOJIBKO HYKHOE YyBeJIOMIIEHHE. B riaBHOe moisie CTpoku
CTaTyca BBIBOJATCA Pa3InyHble HH(POPMAIIMOHHbBIE COOOIIEHHS U COOOIIEHHUS TTOMOLIH.

®aiin HapylweHue Bug oMalls

S TAHUNOHES

ObwecmaHUUOHKa

j Ce. rpagukn

Ve

[aae Bl

(rer |+ [

“ B @ Qw6

Puc.8. 'maBHOE OKHO peKMMa UCTIOJTHEHHS.

H‘roman”m:ss:z?
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4. IIpeacrasjieHue 0a30BbIX 3JIeMEHTOB (IPUMUTHBOB)

B nanHOll Bepcuu 3TOro MOAYNsI pealin30BaHbl HE Bce 00pa3bl MPUMHUTHUBOB 3aJ0KEHHBIE 3TUM
mpoeKkToM. B o01ieM ke mpoeKTOM 3a105KEeHbI PUMUTHBBI:

Id

HaumenoBanue

DOyHKUMs

ElFigure

DnemMeHTapHbIe
rpadguveckue

¢burypsl

[TpuMHUTUB SBIISETCS OCHOBOM JIJIs1 OTPUCOBKH SJI€MEHTAPHBIX
rpaduyeckux GUryp co BCeBO3MOXHOW KOMOMHAIIMEH UX B OJTHOM
oowekte. [IpegycmaTpuBaeTcs moaaepKka CaeAyrOIINX AIeMEHTapPHbBIX
¢buryp:

 Jlunwus.

. Jyra.

- Kpusas 6e3be.

- 3anuBKa 3aMKHYTOTO IPOCTPAHCTBA.
Jis Bcex Guryp, copepikalimuxcsi B BUHKETE YCTaHABIMBAIOTCS €IUHBIC
CBOWCTBA TOJIIIMHBIL, I[BETA U T.J., HO 3TO HE UCKIIFOYAET BO3MOKHOCTh
yKa3aHUsl BBIIICTIEPUUCICHHBIX aTPHOYyTOB KOHKPETHO IS KaXKIOU
(burypsl OTIEIBHO.

FormEl

DnemMeHTbI GOpPMBI.

Bxitrouaet nojiepkky CTaHAapTHBIX KOMIIOHEHTOB (DOPMBI:
- PenaktupoBaHue CTpOKH.
 PepaxTupoBanue Tekcra.
«  ®Duaxoxk.
- Knomnxka.
- Ilone BbIOOpa U3 criucKa.
-+ Cnucok.
«  Cnatizep.
« Crpoka npoKpyTKH.

Text

Texkcr

DeMeHT TeKcTa(MeTKH). XapaKTepu3yeTcst TUTIOM MIPHQTa, IIBETOM,
OpHEHTaIel 1 BEIpaBHUBAHHEM.

Media

Menua

DeMeHT 0TOOpaXEHUs pacTPOBBIX U BEKTOPHBIX N300paKeHUM
pa3ianuHbIX (HOPMATOB, MPOUTPHIBAHNS AaHUMUPOBAHHBIX N300paKEHUH,
NPOUTPHIBAaHKUE ay 10 (ParMEeHTOB U IPOCMOTP BUAE€0-(pparMeHTOB.
Bo03MO0XHO B HEr0 CTOUT BKIIFOUHTH MOAepKKy OpenGL!

Diagram

Jnarpamma

DneMeHT JuarpaMMBbl ¢ TIOIJIEPIKKON BO3MOKHOCTH OTOOpaKEHUS
HECKOJIbKMX MOTOKOB TPEHJIOB U PA3IHMYHBIX PEKUMOB OTOOpPaKEeHUs, OT
MHHUMAJIMCTHYECKOTO JI0 TOJTHO3KPAHHOT 0, IByXMEPHOTO,
TPpEXMEPHOT0, KPYrOBOTO | T.J.

Protocol

[IpoTokon

DNeMEeHT MPOTOKOJIa, BU3yaIN3aToOpa CUCTEMHBIX COOOIICHUH, C
MOJYICPIKKOH pa3IMYHBIX PEKUMOB PaOOTHI ITPH PA3JIMYHBIX pa3Mepax
YCTaHOBKAX.

Document

JlokymeHT

OneMeHT (popMUPOBaHUS OTUETOB, )KYPHAIOB M JPYTroi JOKYMEHTAIIUH
Ha OCHOBE YKa3aHHBIX JaHHBIX.

Function

Oynknus API
00BLEKTHOM MOJIEIIH
OpenSCADA

HeBusyanbHblii, Ha CTOPOHE UCTIOJIHEHUS, BUIKET, O3BOJISIOIIUI
BKJIIOUATh BhIUUCIUTENbHBIE QYHKIIMU 00BbeKTHOU Moaenu OpenSCADA
B CBY.

Box

Konreiinep

ConepxUT MEXaHU3M pa3MENIeHUs APYTUX BUIKETOB C LENbIO
(dhopMHUpOBaHUS HOBBIX, 00JI€€ CIIOKHBIX BUKETOB M CTPAHUI] KOHEUHOH
BU3yalIu3alyu.

Bbonee netanpbHO paccCMOTPHUM peanu3alfio Kaxa0ro IpuMUTHBA.
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4.1. Ilpumurus 31ementapuas ¢purypa (ElFigure)

PeanuzoBana mopzep:kka SJ€MEHTApHBIX (QUIyp: JUHHUM, SIUTUOTHYECKON nyru, KpuBoil bespe u
3aJMBKA 3aMKHYTBIX KOHTYPOB IIBETOM H/MJHM H300paxkeHHeM. [l sneMeHTapHbIX (Uryp peann3oBaHbI
CJIelyIOIINEe ONepaluu:

+ co3naHue/ynaiaeHue puryp;

+ KOMHpOBaHUE QUTYD;

+ TepeMelleHHE U U3MEHEHUE pa3MepoB (QUTyp C MOMOIIBIO MBI U KIaBHATYpPhI;

+  BO3MOXHOCTbH CBSI3bIBATh 3JIEMEHTapHBIC (DUTYPHI IPYT C APYTOM, MOIydas Oosiee CIOKHBIC, IS
KOTOPBIX JOCTYITHBI BCE CBOMCTBA MCXOAHBIX AJIEMEHTAPHBIX QUTYp;

+  BO3MOXHOCTb OJIHOBPEMEHHOTI'0 MepeMEeIIeHNs] HECKOIBKUX (HUTYD;

+ 3aJIMBKa 3aMKHYTOTO KOHTYpa IIBETOM H/WJIH N300paKeHHEM;

+ TeHepaus COOBITUN KJIABUIII MBIIIM B MOMEHT KJIMKA MBIIIBIO HA 3aJTUThIE KOHTYPA,

+ MacHITaOupOBaHUE;

+ TOBOPOT.

Ha puc. 9 npencrasieHa 4acTb 3KpaHa ¢ KaJpoM, COJEPIKALIUM IeMEHTapHbIC (GUTYPEIL.

Puc.9 Peanu3zanus snemenTapusix ¢puryp B Vision.

@urypsl, Jexalye B OCHOBE JAHHOTO BHJIKETA, COJAEP’KAT TOUKHM(HadalbHas M KOHEYHas), KOTOphIE
MOTYT CTBIKOBAaTbCS C COOTBETCTBEHHBIMHM TOUYKAMHU JAPYIMX (GUIYp, M TOYKH, C IOMOLIbIO KOTOPBIX
U3MEHSIETCS TeOMETPHst (PUryphI.

J106aBuThH GUTYypy MOKHO C TIOMOIIBIO MBIIITH:
1. BoiOpatb xenaemyto GUrypy U3 KOHTEKCTHOTO MEHIO.
2. 3ajgaTh ¢ MOMOUIBIO JIEBOW KHONKM MBIIIM HAauyalbHYIO U KOHEYHYIO TOYKU (AJI JIMHUU TPU
ynepxxuBanuu kinasumu SHIFT npoucxoaut opToroHanbHasi €€ OTpUCOBKA).

Y aanuts ¢purypy(bl) MOKHO IyTéM HaxaTus KHONKH “‘Del”, numes BeiaeneHnyro(bie) Gurypy(sr).

CxonupoBath (urypy(sl) MOXKHO NyTéM Haxatus KoMmOuHanmu kiaBum “Ctrl” + “C”, umes
BbIIeNIeHHYIO(bIe) urypy(br).

[lepenBUHYTH/M3MEHHUTH TAO0APUTHI GUTYPHI MOKHO C TOMOIIBIO MBIIIN MU KJIaBHATYPHI:
1. Boaenuts ¢urypy, KiIalHyB M0 HEeW J1€BOH KHOIMKOM MBIIIH.
2. IleperamuTh (C TOMOIIBIO MBIIIM WIH YIPABISIOMUX KIaBHII) (QUTYpY WM OIHY M3 e
KOHTPOJIbHBIX TOUYEK B JKEIaEMO€ MECTO U OTITYCTUTh KHOIKY MBI (KJIABULLY).

Cy1iecTByeT BO3MOXKHOCTh MEpPEMEIIaTh HECKOJIBKO BBIICICHHBIX (UTYp, BHIOPAHHBIX MPU MOMOIIH
yaepxanus “Ctrl”’(ata onmus padotaet npu otkimoueHHor kHonke Holds(ITpuBsizku)) nubo mpu momoru
BBIICTICHUS MBIIIKOM.
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Cas3aTh QUTYPHI APYT C IPYTOM MOXKHO CIICAYIOIIUM 00pa3oM:
1. Haxats xHonky Holds.
2. Boigenuts oaHy U3 QUTYp M MMEPEMECTHTh €€ HaYalbHYIO WJIM KOHCUHYIO TOYKY K JKeTaeMOM
HAYaJIbHOM WM KOHEYHOW TOYKEe APYrod (purypbl Tak, 4ToObl OHA TMOMAJaia B MOSBUBIIYIOCS
OKpY)KHOCTh. CBsi3aHHbIC (UIYphl TEPEMEIIAIOTCS TaKKe Kak M OTACIbHBIC, OO0Ias TOukKa
nepeMeraeTcs s BeceX GUryp, K KOTpbIM OHa OTHOCHTCSI(MPUOPHUTET OTIAETCS yTe).

3auTh 3aMKHYTBIA KOHTYP U3 GUTYP MOXKHO CJIEIYIOIUM 00pa3oMm:
1. Haxats xaonky Holds.
2. Co3aath 3aMKHYTHIN KOHTYP.
3. JlBa pa3za KJIalHYTh MBIIIKOW BHYTPHU €rO.

VY aanuTh 3aMUBKY 3aMKHYTOTO KOHTYpa MOXHO, pa30pBaB KOHTYP, MO0 JBOMHBIM KIIMKOM MBIIIKH IO
YK€ UMEIOLIEMYCS 3AIMTOMY KOHTYDY.

[ToBopoT urypsl ocymiecTBiseTCs BOKPYT IIEHTpa BUKETA.

4.2. IlpumutnB Tekcra (Text)

Peanu3oBana momzep:kka 3J€MEHTa TEKCTa CO CBOMCTBAMHU:
- Hlpudt co cpoiicTBamMu: TUMa/kiacca MMpUPTa, pa3Mepa, YCHICHHS, HAKIOHHOCTH,
MOoAYEPKUBAHUS U TepeUEPKUBAHUS.
- lIBet Tekcra.
«  OpueHTanus TeKCTA.
+ ABTOMaTHYECKHUH MEPEHOC 1O CIOBaM.
- BrIpaBHUBaHHE TEKCTa MO TOPU30HTAIN M BEPTUKAJIH CO BCEMU BapUaHTaMHU.
+  Orobpaxenue (hoHa B BHIE [[BETA H/WIIN U300paKESHHUS.
+  OtoOpakenne 6OpaArOpa BOKPYT TEKCTA, C YKa3aHHBIM IIBETOM, IITUPUHON U CTUIIEM.
«  @dopMHpOBaHUE TEKCTA U3 aATPUOYTOB PA3IMYHOTO THUIIA M CBOMCTB.

Ha puc. 10 npencrasiieHa yacTh 3KpaHa ¢ KaJpoM, COJEPKALUM IIPUMEPHI TEKCTA C UCIOJIb30BAHUEM
pa3IMYHBIX TApPaMEeTPOB.

MpocTon MApHBIA Kyocus © a 1L @
TEKCT no npasa |2 =
UEHTRY == [

=

- ,]$,__ﬂ__,

ii.I

Puc.10. Peanuzauusa 6a30BoOro ainemenTa Tekcra B Vision.
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4.3. Ilpumutus 371eMeHTOB opmbl (FormEl)

PeanuzoBana nmoamepxkka snemeHToB (opmbl Ha kagpax CBY. PeasmzoBaHbl 3a/10)K€HHBIE CBONCTBA,
BKITIOYAs CJICTYIOIINE AIEMEHTHI (POPMBI:

Peoaxmop cmpoxu — IlpeacraBneno ciuenyronmmu Bugamu: «Tekcr», “Combo”, «llemoe»,
«BemectBeHHoe», «Bpems», «llara», «Bpems wu [lata». Bce BuIbl pegakropa CTPOKHU
MOIJIEPKUBAIOT TTOTBEPHKICHUE BBOJA.

Peoakmop mexcma — llpencraBiaseT peaakTop IJIOCKOTO TEKCTa C IMOATBEP)KICHHUEM WIH
OTKa30M OT BBOJIA.

Tlone ¢raxcxa — TlpenocrapisieT moje OMHApHOTO (praXkka.

Knonxa — TlpenoctaBisieT KHOMKY C MOJACPKKON: IIBETa KHOMKH, N300paKEHUsI B KHOMKE U
pexumMa puKcaruu.

Buibop u3z cnucka — llpenoctaBnsieT moiie BbIOOpa DIEMEHTa, CO CIMCKAa YKa3aHHBIX
2JIEMEHTOB.

Cnucox — IlpenocTaBisieT moJjie CIrucKa ¢ KOHTPOJIEM 3a TEKYIIIMM 3JIEMEHTOM.

Cnatioep — DneMeHT cnaiinepa.

Ilpoepec-6ap — Tlonocka nmporpecc-6apa.

PeannzoBanbl pexxuMbl: « BKIIto4eH» U «AKTHBEH», a TaKXKe Mepeiaya U3MEHEHUH U COOBITHI B MOZIEITh
naHHblx CBY (1BHXOK).

Ha puc. 11 mpencrapineHa yacTh 9KpaHa C KaJpOM, COJCPIKAIIUM BBILIICICPSYHCICHHBIC YJIEMEHTHI
(bopmBL.

[GTDDKE pesarkTipot) 10 T ]%I 3,142 kroicm2 ]%laﬂﬂ!dEHT ] v]

[m:ﬂ ]%124.0-5.11? ]%Izd.ﬂﬁ.fﬁ 21:48 ]%]

TexkcToRLIA PEOAKTOP © TekcToBbIR pegakTop Bes nep| | 3Had1
NEPEHOCoM Ne CRoEaM +

[ ] ®nawok

MNpocTan KHonka DUKCHPOBaHHAR LlpeTHaA KHONKR

Ad} O[] (I

Puc.11. Peanuzanus snemenToB ¢popMel B Vision.
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4.4. IlpumuTuB oToOpaxkenusi Mmeaua-martepuasion (Media)

Peann3oBaHa nmojaaep:kka 31eMeHTa 0TOOpakeHUsI MeJMa-MaTepHaioB CO CBOMCTBaMU:
+  VYKazaHus UCTOYHMKA MEJHa JaHHBIX (M300paskeHMs UM BUJCO-MaTepuaa).
« IIpocmoTtpa wu300pakeHuil OOJBIIMHCTBA M3BECTHBIX (HOPMATOB C BO3MOXKHOCTBIO HX
BITMCBHIBAHUS B pa3Mep BUIKETA.
+ IlpourpsIBaHus MPOCTHIX AHUMUPOBAHHBIX (POPMATOB M300paKEHUI M BHICO, C BO3MOKHOCTHIO
YIIPaBJIEHUS] CKOPOCTBIO MPOUTPHIBAHUS.
+  Orobpaxkenue (hoHa B BHJIC [[BETA U/WIIA U300paKCHHUS.
+  Otob6paxxenue OOpArOpa BOKPYT TEKCTA, C yKa3aHHBIM LIBETOM, IIUPUHOMN U CTHIIEM.
+  @opMHPOBaHUS AKTUBHBIX 00JIACTEH U reHeparysi COObITUI MPU UX aKTUBALIUH.

Ha puc. 12 mpencraieHa 4acTh 3KpaHa ¢ KaJpoM, COJAEPKAIIUM IpUMEPbl IPOCMOTPA/TIPOUTPbIBAHUS
Me/ina-1aHHbIX.

Puc.12. Peanuzanus 6a30BOro 31eMeHTa 0TOOpaXKeHUsI Meina-MaTepuainoB B Vision.

4.5. Ilpumutus nocrpoenus nuarpam/rpaguxos (Diagram)

PeanuzoBana moaaepikka 31eMeHTa MOCTPOSHHST TUarpaM/TPEeH 0B CO CBOMCTBAMHU:
+ Tloctpoenue rpadMKOB/TPEH/IOB:

« Tloctpoenus rpaduka Uis: apXUBHBIX JaHHBIX, TEKYIIUX JaHHBIX M (POPMUpPOBAHHS
MIPOMEXYTOUHOTO Oydepa oToOpakeHus A mapaMeTpoB 0e3 apXuBa.
« TlocTpoeHue Kak OAMHOYHBIX TPapHUKOB CO 3HAYCHHEM MapaMeTpa MO OCH OpPAMHAT, TaK
Y CBOJIHBIX TpaMKoB, BKIItoUaronmx 10 10 mapamMeTpoB, ¢ IPOICHTHOH IIKAIOM.
«  Bo3MoxHOCTb afantanuu rpaduka napamerpa K 3Ha4YCHUSM JaHHBIM, TIOJATOH LIKaJIbI.
« Hlupoxmii auamna3oH MacmITaOMPOBAaHHMS W aJaNnTallii TOPU30HTAJIBHOW IIKaIbI, C
aBTOMaTHYECKUM YCPEAHEHUEM Ha YPOBHE CEpBEpa U caMOro MPUMHUTHBA.
- B03MOXHOCTH OTOOpa’keHHE pa3MEpHOM CETKH M MapKepoB IO TOPU3OHTAIM U
BEPTHUKAJIH, C a/1allTalluell K AUana3oHy OTOOpakeHusl.
« Tlognepkka akTUBHOTO peXHMMa, C KypCOPOM U TMOTy4YE€HUEM 3HAYSHUN O] KypCOPOM.

Ha puc. 13 npencraBiena yacTh 3KpaHa ¢ KaJpoM, COACPKAIIUM IPUMEPHI JUarpaMMbI-TPEeHIa.
MM

N

Puc.13. Peanu3zarust 6a30BOro 3yieMeHTa 0TOOpaXKeHUs JuarpaMMbl-TpeHaa B Vision.
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4.6. IIpumutus dpopmupoBanusi nporokoa (Protocol)

PeannzoBana noaaep:xka aneMeHTa (popMUpOBaHUs IPOTOKOJIA CO CBOMCTBAMU:
«  @®opMmupoBaHHUE NMPOTOKOJIA U3 ApXHBa COOOIICHUN 32 YKa3aHHOE BpEMsl U TTTyOHHY.
+ 3anpoc IaHHBIX U3 YKa3aHHBIX apXUBATOPOB COOOLICHHH.
+ BpiOopka gaHHBIX U3 apXUBOB 110 YPOBHIO Ba)KHOCTHU M 11a0JI0HY KaTErOpuu COOOIIECHU.
- Ilonneprka pexrMa CleKeHHUE 3a MOSBIEHUEM COOOLIECHHI B apXHBE COOOIICHUH.

Ha puc. 14 npeacraBnena 4acTs 3KpaHa ¢ KaJpoM, COAepKaIluM MIpUMep IPOTOKoJIa.

YpoBeHb KaTteropua CoobieHme

3 fDemoStationdsub_Ulimed_Vision! Error open: /devinput/by-path/platfiorm-pospkr-event-spkr
1 /DemoStationdsub_ Ulimod_WCAENR... CTapT mogyna.
[DemoStationdsub_Archiveiva_CP...  Archivator <DBArch. 15> error or no started.
/DemoStationd'sub_Archive/ Myck nopcHcTEMbI.
/DemoStationsub DACYMod_Logi...  3anyck koHTponnepal
DemoStation'sub_DAQYMod_Syst...  3anyck koHTponnepal

/DemoStation/sub_DAQYmMod_Bloc... | 3anyck koHTponnepal

Puc.14 Peanuzanust 6a30BOro 31eMeHTa 0TOOpaXKeHUsI IPOTOKOJIOB B Vision.

4.7. IlpumutuB opMupoBanus oT4ETHOMH JokyMeHTaumu (Document)

PeanuszoBana noasepkka anemMeHTa (popMHUpOBaHUS OTYETHOM TOKYMEHTALIUK CO CBONMCTBAMU:
+ I'mbkoe (GopmMHpOBaHUE CTPYKTYPbI JJOKYMEHTAa Ha OCHOBE f3bIKA TMIIEPTEKCTOBOW pa3METKH.
3TO NpeOCTaBISACT MOAACPKKY IITMPOKHX BO3MOKHOCTEN (hOpMATUPOBAHUS TOKYMEHTOB.
- ®opMupOBaHHE JOKYMEHTOB MO KOMaHJe Wiu 1o rpapuky. Heooxoaumo g popmupoBaHus
OTUYETHOM JOKYMEHTALMM B ApXUB C MOCIEAYIOIMM IPOCMOTPOM apXUBA.
«  ®opMupoBaHHE ITOKYMEHTa B PEKUME peasbHOro BpeMeHH. /s ¢popMHupoBaHUS JOKYMEHTOB
MOJTHOCTBIO IMHAMUYECKH U Ha OCHOBE apXMBOB 32 YKa3aHHOE BPEMs.
« Hcnonb3oBanue atpuOyToB BH/DKETa I TEpeldayd 3HAYEHUH W aJpPEcCOB HA apXUBBHI B
nokyMeHT. [lo3BoyisieT HMCmosib30BaTh BUIDKET JOKyMEHTa Kak HIa0NOH HpHU (OpMHUPOBAHUS
OTYETOB € APYTUMHU BXOJIHBIMH JaHHBIMHU.

B ocnoBe mob6oro mokymenrta nexut XHTML-ma6mon. XHTML-ma6bnon sto ter 'body', WEB-
CTpaHMIIbl, cOAepKaluid cTatuky AokymeHTta B craHpapre XHTML 1.0 u snemMeHTh MCHOJIHSAEMBIX
WHCTPYKITUH Ha OJHOM M3 SI3BIKOB IMOJIh30BaTENLCKOTO TporpammupoBanus Open SCADA? B Buge <?dp
<procedure> ?>. Pe3yapTUpyIOMHA TOKyMEHT (pOpMUPYyETCS MyTEM HCIIOTHEHHS MPOIICAYP U BCTABKH UX
pe3ynbTaTa B JOKYMEHT.

HcTouyHNKOM 3HAYeHMI UCTIOIHAEMbIX MHCTPYKIUN SIBJISIFOTCSI aTpUOYThI BUXKETa 3TOr0 MPUMUTHBA, a
TaKXKe BCE MEXAHM3MBbI fA3bIKa I10JIb30BATENILCKOTO MPOrpaMMHUPOBAaHUSA. ATpUOYTHI MOTYT H00aBIATHCS
MI0JIb30BATEIEM M JIMHKOBAThCSl HAa peaslbHbIE aTpUOYThl MMapaMEeTPOB HWIIN-XKE SIBIATHCSA aBTOHOMHBIMH,
3Ha4YeHHUs] KOTOpBIX OyayT (GopMUpOBAaTbCA B CKpUNTE BUKEeTa. B ciydae co CIMHKOBAaHHBIMU
aTpuOyTaMu MOTYT M3BJIEKAThCS 3HAUCHUS M3 UCTOPHH, apXHBa.

Ha puc. 15 npeacrasnen kaap, coaepx auydii mpuMep T0KyMEHTA.


http://diyaorg.dp.ua/oscadawiki/Doc/Vision/OpenSCADA/edit?add=1&
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OAQ "AHenpoBCKUA MeTHOMBHUHaT"
(HAMMEHOBAHHE NPEQNPHATHA, HA KOTOPOM YCTAHOBNEH PACcXOOOMER)

CYTOYHbIA OTYET

3a” " 2008T.
COCTABNEH
[E=C b

"PNOYTIK-TM™ TpyGonpoeog

{1 AT 1 T KOs T O} {0 A AT}

XapakTepucTvkK Pacxonomepa co CcTaHAAPTHEIM CYXAMWMM YCTROACTEOM:
KonTpakTHoid vac 17 20 Tun oTBopa Yrnoeon ATtm. gaenenune, kla 95
Maon. ponR Nz, % 70 K-T wepoxoeatocTh 0.2 OTceyra, kMa B0
Meon. gpons CO;, % 10 K-T nputynnesus 0.1 Bepuxn. npegen NI, kMa 150
OuameTp TpyGol, MM 100 K-T L {amndba) 0.3 MNopor nepekniod., kMNa 85

Ouametp C¥, mm &0 OTH. nnowans CY - 0.6 [IMH. BA3KOCTh, Kro/m® 32

YacoBble AaHHbIe

Obonem, Cp. pasHocTs BaBNEHWA, Cpegnee gannesue, Cpegxan Temnepatypa, |CpegHAaR NNOTHOCTL,
ThIC.M3 kMa MMa °’c Kr.m®

MycTo Mycto Mycto Mycto Mycto
1335.44 6.07 9.1 14.86 0.98
1531.57 6.06 9.00 14.98 1.00
1394.48 6.06 8.99 14.99 1.00
144592 6.06 9.00 14.99 1.00
1645.92 6.06 8.99 15.01 1.00
184504 6.06 9.00 15.01 1.00
1551.68 6.06 9.00 15.01 1.00

Puc.15 Peanuzanus 6a30BOro 3jaeMeHTa OTOOpaKeHHS OTYETHOM IOKyMEHTauu B Vision.

4.8. IlpumuTuB Kourteiinepa (Box)

PeannzoBana mnopnep:kka NPUMHUTHBA KOHTEWHEPA, MO COBMECTUTENIHCTBY BBINOJHSAIOLIETO POJIb
CTpaHUIl MPOEKTOB. J[aHHBIA NPUMHUTUB SIBIAECTCS E€AUHCTBEHHBIM AJIEMEHTOM-KOHTEHHEPOM, KOTOPBIi
MOJKET BKJIIOYATh B ce0sl CCHUIKM Ha KaJpbl U3 OMOIMOTEeKkH, GOPMUPYS TEM CaMbIM IOJIb30BATEIHCKUE
AJIEMEHTHl HYXKHOUW KoH(puryparuu. [IpuMUTHB peanu3yeT NpeayCMOTPEHHBIE MPOEKTOM CBOKHCTBA.
[lepeurcium Mo MyHKTaM CBOMCTBA JAHHOTO MPUMHUTHUBA:

Konmeiinep — Tlo3Bonsier ¢popMHpOBaTh HYXKHbIE OOBEKTHI MYTEM TPYNIHUPOBKH 0a30BBIX B
paMKax JaHHOTO MPUMHUTHBA.

Cmpanuya — DIEeMEHTbl, NOCTPOCHHbIE HA JITAHHOM MPUMHUTHUBE, MOTYT BBINOJHATH POJb
CTpaHMIIBI TTOJIb30BATEILCKOTO HHTEpdeiica.
Koumetinep cmpanuy — CBOWCTBO 3aMelIeHHUS COOCTBEHHOTO COJEPKUMOTO JPYyroi

CTpaHUIleH B mpolecce ucnonHenus. Vcnonb3yercs mis GpopmupoBaHust GpeiiMOB HA CTpaHHUIAX
MOJIB30BaTEIhCKOTO UHTEp(eiica. Hanpumep, rimaBHas ctpanuia tpaaunuonHoit SCADA cuctemsl
C 00BEKTaMH CUTHAJIU3AIMH CTPOUTCS UMEHHO TaKUM 00Pa3oM.

@on — IoanepkuBaeT BO3MOKHOCTh YKa3aHus (JoHA B BUE I[BETA WM H300paKEHUSI.

bopowp — TloanepxxuBaeT BO3MOXXHOCTh H300pakeHHs OOpJiopa C YKa3aHHBIM I[BETOM,
TOJIIUHON U CTUJIEM.

[Tpumep penakTHpoBaHUS KaJlpa, OCHOBAaHHOIO Ha JAHHOM MPUMHTHBE, PUBEJEH Ha puc. 1, a Ha puc.
8 wu300pakeHa CTpaHUIlA, COAEp)Kallas KOHTEHHEp CTpPaHUI, IOCTPOCHHBII Ha OCHOBE JaHHOTO
MIPUMHTHBA.
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5. O01mas KoH(puUrypauust MOayJist

Jlnst HacTpoWKH COOCTBEHHOIO IMOBEJCHHS B HE OYEBMIHBIX CUTYallUSX MOJYJIEM IMPEAOCTaBISIETCS
BO3MOXKHOCTh HACTPOMKH OTAEIBHBIX MapaMeTpoB mocpeacTBoM uHTepdeiica ynpasiaenus OpenSCADA
(puc. 16). TakoBbIMU TTapaMETPaMH SIBISIOTCS:

« HauanbHblil mosib30BaTens KOH(Uryparopa — yKa3blBaeT OT HMEHHM KakKoro I0JIb30BaTels
OTKpBIBAaTh KOH(pUTYpaTOp Oe3 3armpoca maposs.

+ IlepeueHb mpoOEKTOB AJIs 3allyCKa X aBTOMATUYECKOTO UCTIOIHEHUS C 3aIlyCKOM MOJYJIS.

«  WNwmsa ynanéunoit OpenSCADA craniuu ¢ 1BukkoMm Busyanuszauuu CBY.

+ Ccpuika Ha cTpanuily KoHpurypanuu nepeurs BHemHUX OpenSCADA cranImii.

s+ | QT OpenSCADA KoHdg M|

©ain PepakTWposaHwe Bwa  [Oomows QTStarter

Vs i
= & Demo station @ Lz oL Limlenn

% Basbl paHHb

s BesonacHocTe

i TpaHcnopTol

@i TpaHcnopTHblE NpOTi
- COop paHHbR

Monb3oEaTENBCKMA MHTEPgeRc | HapyweHus | Momouws |

—CocTOoAHKMeE
BeinonHAeTCcA: [+

0-&-8-8-5 -8

1 ApXKMBBI — DMLMK MOogynA
@ CneywraneHble )
[ Mone3osaTenbCKKE 1M R e e e = =
= BERAYHNH HaNLEEE CTapTOBLIA NONb3oBaTENL: =

£ CucTemMHBIA KoHg
i OBM@OK cpelbl BK:
&% CycTemMHbBIR KoHd MepexXol K KOHhKMMypau kK NnepedHA Wi anéHHb cTaHL, MR
o QT GUI nyckaTent
£ OvHamrHeckii Wi
@h FPato4uril NoNb30B
&9 Yrnpasnedre monynal

MepedeHb 3anycKasMbld NMpOSKTOB! [ ]

Froman

Puc.16. Ctpannna KoHQUTYpAITMA MOTYJIS.
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