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BBenenune

Monayns WebVision mpenocTaBisieT MEXaHW3M KOHEYHOW BHU3yaJM3alldd CPEIbl BU3YAIH3allUA W
ynpasinenust (CBY) B cuctremy OpenSCADA. Monyns ocHoBan Ha WEB texnomorusx (XHTML,
JavaScript, CSS, AJAX). B cBoeii pabore Momynb ucCHonb3yeT AaHHbie nBmwkka CBY (momynb

VCAEngine ).

Cpena Busyanuzanuu u ynpasienus (CBY) saBusercs wneorbemiieMoi coctapisitomein SCADA
cucreMbl. OHa IpUMEHSETCd HA KIMEHTCKUX CTAHLUUAX C LENbl0 JOCTYHHOIO HpPEeAOCTaBICHUS
uHpopManuu 00 00bEKTe YIpPaBICHHUS U BbIJIAUM YIPABISIONIMX BO3ACUCTBUIA Ha 00BEKT. B pasnuuHbIx
NPaKTUYECKUX CHUTYyallUIX W YCIOBHAX MOTyT mnpuMeHsThcsi CBY, mocTpoeHHbIE Ha pa3IHYHBIX
OpUHIMNAx Bu3yanusauuu. Hanpumep, ato Moryt ObiTh Oubnuorexu BumxketoB QT, GTK+, wxWidgets
WJIM TUTIEPTEKCTOBBIE MexaHU3Mbl Ha ocHoBe TexHonoruid HTML, XHTML, XML, CSS u JavaScript niun
CTOPOHHME TPWIOKEHHs] BU3yaTU3allMM, pEalM30BaHHbIE HAa Pa3IMUYHBIX S3bIKaX MPOrpPaMMHPOBAHUS
Java, Python u T.1. JIt060#1 U3 3TUX MPUHIIUIIOB UMEET CBOM MPEUMYIIECTBA M HEIOCTATKH, KOMOMHAIHS
KOTOPBIX MOXET CTaTh HEMPEOJOIMMBIM MPEMATCTBUEM B BO3MOXHOCTH Ucnonb3oBaHus CBY B Tom mimn
MHOM TpakTH4eckoM ciydae. Hampumep, Texnomoruu Bpoje Oubmmorexku QT mo3BOJISIOT c031aBaTh
BbIcOKOpeakTHBHble CBY, 4YTO HECOMHEHHO BaXXHO JUId CTaHIMM omepaTropa YIpaBJICHUS
texHosornueckuM mnpoueccom (TII). OgHako HEOOXOAMMOCTh MHCTALISALMU AaHHOTO KiueHTckoro 110 B
OTJENBHBIX CHTYallUsIX MOXKET C/eaTh HCIOJIb30BaHWE €ro HeBO3MOXXHBIM. C mpyroit croponsl Web-
TEXHOJOTUM He TpeOyloT UHCTAUIANUM Ha KIMEHTCKME CHCTEeMbl M SBJSIIOTCA  HPEIENbHO
MHOTOTIAT(OPMEHHBIMH (JIOCTATOYHO CO3MaTh CChUIKY Ha Web-cepep B mobom Web-Opaysepe), uro
HanOoJiee BaXKHO IS PA3IMYHBIX WH)KEHEPHBIX M aJMUHUCTPATUBHBIX cTaHIMi. C ApYyroil CTOPOHBI
PEAKTUBHOCTb U HAAEKHOCTh TAKMX UHTEPPEHCOB HUXKE, YTO MPAKTUUECKU UCKIIIOYAET UX UCIOIb30BAHUS
Ha craHuusax oneparopa TII.

Cucrema OpenSCADA wuMmeer TrHOKyI apXWUTEKTypy, KOTOpas TIO3BOJSIET CO37aBaTh BHEITHHE
uHTep(dEelchl, B TOM YHCIIE W TOJIH30BaTEIbCKIE, HA JIF0O00W OCHOBE U Ha J000# BKyc. Hanmpumep, cpena
koH(purypamuu cuctembl OpenSCADA noctynHa kak Ha QT 6ubnuoTeke, Tak u Ha Web-ocHoBe.

B taxoii cutyanun HezaBucuMoe co3aanue peanusanuii CBY Ha paznuyHOil OCHOBE MOXET MOBJIEYb 32
co00#1 HEBO3MOKHOCTh MCIIOJIb30BaHUsl TaHHBIX KOHUrypauuu ogHoi CBY B apyroit. Uto HeynoOHO u
OTPAaHUYEHO C MOJB30BATEIbCKOM CTOPOHBI, @ TAKXKE€ HAKIAJAHO B IUIAHE peaju3allid M MOCIEoYyIOIIei
nojyepxkku. C 1enpro u30exaTh 3TUX MpoOJieM, a TAKKe CO3/1aTh B KpaTdyaulliie CPOKU TMOJHBIA CIIEKTP
paznnunbix TUNOB CBY, ocHoBaH npoekT cozmanus konuenuuu CBY. Pe3ynbTaroM 3TOro npoekra u craj
JAHHBIM MOJYJIb HEMOCPEACTBEHHOM Bu3yanu3auuu Ha ocHoBe WEB TexHosoruid, wmonmymnb
HEMoCpeICTBeHHOU Bu3yann3aiuu Vision u asuxok CBY VCAEngine.

1. HazHauyenue

Janubiii Moaynb HemocpencTBeHHOW Buayanmzanuu CBY mnpenHasHaueH TONBKO JUIsl UCTIOJHEHUS
unrepdeiicoB CBY B cpene WEB-texHomoruii.

Wutepdeiic monp3zoBarens Gopmupyercs B WEB-Opaysepe nyrém obpamenuss k WEB-cepBepy u
nosryaeHust ot Hero XHTML-gokymenra no nporokory HTTP. B nannom cinyuyae B ponu WEB-cepsepa
BeicTynaeT cucrema OpenSCADA, xkoropas TOAJAEpKUBACT CTaHIAPTHbIE KOMMYHHUKAI[MOHHbBIE
mexanusmbl TCP-cereti (momynb Transport.Sockets), MmpoTokon mepemayu TUNEPTEKCTa (MOIYJIb
Protocol. HTTP), a Takxe mmdpoBanue Tpaduka Mmexay Opaysepom u ceppepoM (Transport.SSL). Ucxons
U3 3TOro, JUIA TOJyYeHHUs JOCTyna K MHTep]eicy NOoiIb30BaTeNs, MPEeIOCTABISIEMOTO 3THM MOIYIIEM,
Heooxoaumo B OpenSCADA nactpouth Tpancnopt (Transport.Sockets wim Transport.SSL) B cBsizke c
npotokosiom HTTP (Protocol. HTTP). B moctaBke ¢ cucremoir OpenSCADA uayT koHpUrypanroHHbIE
¢ainbl, conepxkamue HacTpoiiku Transport.Sockets mias moproB 10002 u 10004. CnenoBaTenbHO,
uHrepdeiic moayns B koHpurypauuum OpenSCADA mno ymomuanuto Oyner pocrynmeH no URL:
http://localhost:10002 wu http://localhost:10004.



http://localhost:10004/
http://localhost:10002/
http://diyaorg.dp.ua/oscadawiki/Doc/VCAEngine?v=6ck&
http://diyaorg.dp.ua/oscadawiki/Doc/Vision?v=v3u&
http://diyaorg.dp.ua/oscadawiki/Doc/KoncepcijaSredyVizualizacii?v=4zp&
http://diyaorg.dp.ua/oscadawiki/Doc/VCAEngine?v=6ck&
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B ¢unaneHol Bepcuu 3toro monyinst CBY, nocrpoeHHast Ha OCHOBE JAHHOTO MOJJIsl, 00€CIIeUHnT:
- TPU YPOBHA CIOXHOCTH B (OpPMHUpPOBaHUM UHTEpdeiica BHU3yaIM3alUd, MO3BOJSIOIINE
OpPraHUYHO OCBAaUBAaTh U MPUMEHATh HHCTPYMEHTAPH 110 METOAMKE OT IPOCTOTO K CIOKHOMY:
- ¢opmupoBaHue u3 MAOJIOHHBIX KaJpoB, IyTéM Ha3HaueHUs JuUHaMuKu (06e3
rpaduIecKoil KOHPUTYpaIHH);
+ Tpaduueckoe (OpMUPOBAHHUE HOBBIX KAJPOB MyTEM HCIOIb30BAHUS TOTOBBIX 3JIEMEHTOB
BH3YaJIM3aI[uu U3 OMOIHOTEKN (MHEMOCXEMBI);
« (opMupoBaHuE HOBBIX KaJpOB, IIAOJOHHBIX KaapOB M D3JEMEHTOB OTOOpPaKCHHE B
OUOINOTEKH.
+ IIOCTPOEHUE HHTep(EiiCOB BU3yalM3allMM PA3IMYHON CIIOKHOCTHU, HAyUMHAsT OT MPOCTBIX
IUIOCKUX UHTeppEeiicCOB MOHUTOPHHIAa M 3aKaHYUBass IOJHOLICHHBIMU HEPapXUYECKUMHU
uHTepdeiicamu, ucnonszyembiMu B SCADA cucremax;
+ IPEeAOCTaBICHHUE PA3IMUYHBIX CIIOCOOOB (POPMUPOBAHUS U KOH(MUIYpaLMHU I0JIb30BATEILCKOTO
uHTEepdeiica, OCHOBaHHBIX Ha pa3lWYHbIX HHTep¢eiicax rpaduueckoro npeacrasieHus (QT, Web,
Java ...) unu xe mocpeACcTBOM cTaHAapTHOTrO nHTepderica yrnpasienus cucremoit OpenSCADA;
+ CMEHY JIMHaMHUKHU B IIPOLIECCE UCIIOJIIHEHUS;
+ IIOCTPOEGHHME HOBBIX IIA0JOHHBIX KaJpOB Ha YpPOBHE MOJb30BaTeNss MU (opmupoBaHHUE
CMELMAIN3UPOBAHHBIX MOJ 00JacTh NMPUMEHEHHs OMOJIMOTEK KaApoB (HaImpHUMeEp, BKIIOUEHHE
KaJpoB TIapaMeTpoB, TpauKOB W JAPYIHX ODJIEMEHTOB, C YBA3KOW HX Jpyr C JApYyrom) B
COOTBETCTBHHM C TEOPHUEH BTOPUYHOI'O MCIIOJIb30BAaHUSI U HAKOIIJIEHNUS;
+ TIOCTPOGHHE HOBBIX IIOJb30BATEIBCKUX DJEMEHTOB BHM3yalM3allud MU  (OpPMHUPOBaHUE
CHEIHMATM3UPOBAHHBIX O] 00JIaCTh MPUMEHEHUs OUOIMOTEK KaJpOB B COOTBETCTBUU C TEOPHEH
MIOBTOPHOT'O UCIOJIb30BAHUS U HAKOIJICHUS,
+ OINHCaHUE JOTMKU HOBBIX IIA0JIOHHBIX KAJAPOB U IOJb30BATEIBCKUX 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
MPEJICTABJICHHE C QJITOPUTMOM BBIUMCIICHHS (HAIPUMED, BHU3yadU3Upys OHOIHOTEKY MOJEICH
armapatoB TII mys mocneayromero Bu3yaibHOTro nmoctpoenust moaeneit TII);
+ pasaenieHHe JAHHBIX MOJB30BATEIbCKUX HMHTEP(HEHCOB M MHTEPQPEHCOB MPEICTABICHHUS ITHUX
JAHHBIX, TO3BOJISIOIIEE CTPOUTh MHTEep(eiC NOab30BaTENs B OJHOW cpele, a HUCIOIHATh BO
mHuorux npyrux (QT, Web, Java ...);
+  BO3MOXXHOCTb MOAKIIOUEHHUSI K UCHOJHSIOUIeMYycsi uHTepdeicy 1uist HaOJItoIeHUsI U KOPPEKIUU
neicTBuil (Hampumep, mpu OOyYeHHHM ONEepaTOpOB U KOHTPOJS B PEalbHOM BPEMEHHM 3a €ro
JEUCTBUSAMM);
+  BHU3YyaJbHOE IOCTPOCHUE PA3JIUYHBIX CXEM C HAJOKEHHUEM JIOTHYECKUX CBSI3eH U MOCIIEAYOIIUM
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 yIIpaBIIeHHUs CBOMCTBaMU MHTep(delica BU3yaln3alny 13 MOJIb30BaTEIbCKUX MPOLENYP;
+ TIOCTPOEHHE CEpPBEPOB KAaJIpOB, JJIEMEHTOB BHU3yalM3allud M MPOEKTOB HHTEpPeNcoB
BU3YaJIU3aIH C BO3MOXXHOCTBIO 00CTY)KMBAaHUSI MHOXKECTBEHHBIX KIIMEHTCKUX COCIMHEHUN;
+ TPOCTasl OpraHW3aNMs KIWEHTCKUX CTaHIMi Ha pasnuuHor ocHoBe (QT, Web, Java ...) c
MOJIKJIFOUEHUEM K LIEHTPAJILHOMY CEPBEPY;
* TIOJIHOLIGHHBIM MEXaHM3M pa3fesieHus] MOJTHOMOYMN MEXIYy MOJIb30BaTENIIMU, MO3BOJISIOLIMIMA
CO3/1aBaTh U UCIIOJIHATH MPOEKTHI C PA3TUUYHBIMU IIPAaBaMH JIOCTYIIA K €r0 KOMIOHEHTAM;
+ TuOKoe (OpPMHpPOBAHWE TPABWJ CHTHATU3AIMA U YBEIOMIICHHS C YYETOM U TIOAJIEPIKKOH
pa3IUYHbIX CLIOCOOOB YBEIOMIICHMS;
+ TOAJIEP’KKA MOJIB30BATEIHCKOTO (POPMUPOBAHUS MAIUTPHI M MIPUGTOBBIX MPEANOYTCHUH IS
uHTepdeiica BU3yanuszaium;
+  TOJJIEp’KKa IMOJIb30BaTEIbCKOI0 (HOPMUPOBAHMS KapT COOBITUN MOJ pazIuyHOe 000pyIOBaHUE
yIpaBiIeHUs U MOJIb30BATENbCKUE MTPEATIOUTEHUS;
« Tojjepkka mnpoduieil mnonb3oBaTesed, MO3BOJAIOIAS ONPEAETATh pPA3IUYHbIE CBOWCTBA
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untepdeiica Buzyanuzanuu (1BeTOBas ramma, HIPU(TOBBIE OCOOCHHOCTH, IMPEANOYTUTEIbHbBIE
KapThbl COOBITHIA);

+ ruOKOEe XpaHEHHE W pacrpocTpaHeHne OMOIMOTEK BUKETOB, KaJIpOB U MPOCKTOB UHTEP(HEHCOB
Busyanusauuu B BbJl, nopnepxuBaembix cucreMoil OpenSCADA; nmpakTHUECKH MOJIb30BATENI0
HY’KHO TOJIBKO 3apErHCTPUPOBATh NOJIy4eHHYIO b/] ¢ maHHBIMH.

2. Ucnnoinenue unrepdeicos CBY

Hcnonuenune unrepdeiica CBY 3akirouaercs B 3alycke HOBOTO CeaHCa MPOEKTa WU MOIKIIOYEHUS K
cymecTBymomemMy Ha ypoBHe aBwkka CBY (puc.2). Ilepex 3ampocom Ha NOIKIIOUEHHE K CEaHCY
BBITNIOJHSETCST 3ampoc  Ha ayTeHTU(UKauuio nojb3oBatend. J[lanee Moaynb HemocpeICTBEHHOM
BU3YyaJIM3allUi OTPaXkaeT M YHPABIISIET JaHHBIMU C€aHCa. | TaBHOE OKHO peXuMa HCIOJHEHHUS JTaHHOTO
MOJYJIS UMEET BU/I, IPE/ICTABIICHHBIN Ha pHC.3.

WuTepdeiic 0OkHa MCIOTHEHUS MOJIHOCTBIO CTPOUTCS AMHAMHUYECKH CKpUNToM JavaScript, ucxons u3
COZIEPKUMOTO ceaHca IIpoeKTa myTéM npsMbix XML 3ampocos k cepsepy.

Peanu3oBaHo OOHOBJIEHHE COJIEPKUMOIO OTKPBITBIX CTpaHWIl HHTepdeiica BHU3yaTU3alUU C
MEPUOANYHOCTHIO OJIHA ceKyHAa. B mpoiecce 0OHOBIEHUS BBHITIONHSIETCS:

- 3amIpOoC CIHCKa OTKPBITBHIX CTPAHUI], C MPU3HAKOM MOTU(PHUKAIMHA CTPAHUIIBI, Y MOJEIH U
MIPOBEPKA COOTBETCTBUS PEAIIBHO OTKPBITHIX CTPAHULL 3TOMY CIIUCKY;

— 3alpocC BETBU NAHHBIX MOI[I/I(l)I/II_[I/IpOBaHHBIX CTpaHUIL;

—  OOHOBJICHHE COACPKUMOTO MOJU(PHUIIMPOBAHHBIX CTPAHUIl U UX BUIKETOB B COOTBETCTBHH
C TIOJIyYEHHBIMU U3MEHEHHBIMU JaHHBIMH.

MexaHu3M 3ampoca TOJIBKO W3MEHEHHBIX JTaHHBIX OCHOBAH Ha a0CONFOTHOM CYETYMKE HCIIOTHEHUS
ceccun. [Ipu BHECEHHWH peaNbHBIX HM3MEHEHHH B aTpUOyTHl BHUJKETOB BBIMOJHACTCS 3allOMUHAHUE
3HAYEHUS 3TOTO CUETYMKA, YTO M MO3BOJICT UACHTU(DHUIIMPOBATh N3MEHEHHBIC aTprOyThl. Takol MoIXo
MO3BOJIET MOBBICUTH MPOU3BOAUTENHFHOCTh M YMEHBIIUTh HArpy3Ky Ha Tpaduk, B ciyyae IocTyma K
nBikky CBY uepes cets.

Hepapxuuecku MoayJeM NpedyCcMaTpUBAaeTCs BO3MOXKHOCTb Pa3sMELCHMsI CTPaHHMI[ MIPOEKTa Kak Ha
riiaBHOM OkHe ucnoiHenuss WEB-Opaysepa (puc.3), Tak ¥ BKJIaJpIBasi BHYTPb BUPKETOB KOHTEHHEPOB.

OpenSCADA

WM MOIB30BaTeNst |

ITapons [

MNpUHATBL ] ’ OYUCTUTE

Puc.1. Crpanuina ayreHTU()HUKAITIH.
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L OpenSCADA. Paboswk nons3osarnenbckni nHnepdenc (WEB) - Kongueror, R = )

Anpec Mpaeka Bwag Mepeitw 3aknajkw CepBAc HacTpolka OkHo Cnpaeka

E - K
€ e DO LALA &
i E® Aspec ‘http:..".."localhcst.Iccaldcmain:IUUUZMebViEicn - b @ -

CTpaHWLa 3arpyseHa.

Puc.2. IlonkintoueHue wiv co3gaHue HOBOTO ceaHca ucnoyinenus npoekra CBY.
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Puc.3. 'maBHOE OKHO peKrMMa UCIIOJTHEHHUSL.



3. IIpeacrasjienue 0a30BbIX 3JIEMEHTOB (IPUMHUTHBOB)

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.




3.1. Ilpumurtus 31ementapuas ¢purypa (EIFigure)

PeanuzoBana mojazep:kka 3J€MEHTApHBIX (QUTYp: JHHUU, DIUIMOTUYECKON 1yru, KpuBoi besbe u
3a]lMBKa 3aMKHYTHIX KOHTYPOB I[BETOM W wu300pakeHueM. [[si sneMeHTapHbIX (UTYp pean30BaHbI
CJIelyIOIINEe ONepaluu:

co3nanue/yaaneHue puryp;

KOTIMPOBaHUE QUTYD;

nepeMeIieHne 1 N3MEHEHNE pa3MepoB (GHUTYp € TIOMOIIBIO MBIIIN U KIIaBUATYPHI;

BO3MOXKHOCTh CBSI3BIBATH 3JIEMEHTAPHBIC (DUTYPHI IPYT C IPYroM, Moirydasi 00J1ee CIOKHBIC, IS

KOTOPBIX JOCTYITHBI BCE CBOMCTBA MCXOAHBIX AJIEMEHTAPHBIX QUTYp;

BO3MOYKHOCTh OJJHOBPEMEHHOT'O TIEPEMEIIICHHST HECKOIBKUX (QUTYD;

3aJIUBKA 3aMKHYTOTO KOHTYpPa IIBETOM /WA N300paKCHHUEM;

TCHEpaInsl COOBITHIA KIIABUII MBIIIH, B MOMEHT KITMKA MBIIIIBIO Ha 3JTUTHIE KOHTYPA;
MacIITaOupOBaHNUE;

MOBOPOT.

Ha puc. 4 npezacrasieHa 4acTh 3KpaHa ¢ KaJpoM, COJAEPKAIMM BbIIIETIEPEUUCICHHBIE 3JIEMEHTAPHBIE

burypsl.

Puc.4 Peanmuzanus snemenTapHbeix Guryp B WebVision.



3.2. IlpumutuB Tekcta (Text)

PeanusoBana noazepkka 3J€MEHTa TEKCTA CO CBOMCTBAMM:
- Hlpudptr co cpoiictBamu: Tuma/kiacca MmpUQTa, pa3Mepa, YCUICHHS, HAKIOHHOCTH,
MOAYEPKUBAHUS U IIEPEUEPKUBAHUSA.
+ IIBer Tekcra.
+ OpueHranus TeKcTa.
+ ABTOMaTHYECKHI MEPEHOC TI0 CIOBAM.
- BbIpaBHUBaHHE TEKCTa 110 TOPU3OHTAIIN U BEPTUKAIIM CO BCEMU BapHaHTaMHU.
+  OtoOpaxkenne ¢poHa B BUC I[BETA U/WUIN N300paKECHHUS.
+  Otobpaxenue Oopropa BOKPYT TEKCTA, C YKa3aHHBIM IIBETOM, IIUPHUHOM U CTHIIEM.
+  ®opMUpOBaHUE TEKCTa U3 aTPUOYTOB Pa3IMYHOIO TUIIA U CBOMCTB.

Ha puc. 5 npencrasineHa 4acTh 9KpaHa ¢ KaJpoM, COAEpXKAIlMM IPUMEPHI TEKCTAa C UCIOJIb30BAHUEM
Ppa3JInYHBIX [TAPaMETPOB.

MpocToll MMpHBIA Mpcus ©

TEKCT npaasa S0rpay

Nog-EpKEHy
CHHUE

Puc.5. Peanmmsauusa 6a3oBoro anemenrta texkcra B WebVision.
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3.3. IlpumutuB 3;1eMeHTOB 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»,
«BemwectBeHHOE», «Bpema», «/lara», «Bpems u laTtay.
Peoakmop mexcma — llpencraBisieT peaakTop IJIOCKOTO TEKCTa C TMOATBEPXKICHHUEM WIH

OTKa30M OT BBOJIA.

Ione gnasxcka — lpenocrapuseT nojae OMHAPHOTO (IIaKKa.

Knonka — TlpenoctaBisieT KHONKY C TOAJEPXKKOW: IBeTa KHONKH, W300paKEHHsI B KHOIIKE U
pexxuMa huKcaIuu.

Bwibop uz cnucka — Ilpenocrasisier 1oje BbIOOpa JJIEMEHTa, CO CIHCKA YKa3aHHBIX
JJIEMEHTOB.

Cnucox — IlpenocTaBisieT NoJie CUcKa ¢ KOHTPOJIEM 33 TEKYILIUM JIEMEHTOM.

Craiidep — DneMeHT crnaiepa (He pealii30BaH).

IIpozepec-6ap — llonocka nporpecc-06apa (He peain30BaH).

PeanuzoBanbl pexxumbl: « Bkimrouen» u « AKTHBEH», a TaK)Ke Mepeaada M3MEHEHUH U COOBITUN B MOJIENTh
nanHbelx CBY (mBmkok). [[mst Bcex peaqn3oBaHHBIX MPEACTABICHUN MOACPKUBACTCS aKTUBHBINA PEKUM,
T.€. 3JIEMEHTHI MOT'YT OBITh UCTIOJB30BAHBI I CO3AaHUs POPM MOTH30BATEILCKOTO BBOIA.

Ha puc. 6 npencraBiieHa 4acTh JKpaHa C KaJpOM, COJACPIKAIIUM BBIIICTIEPEUYNUCICHHBIC YIICMEHTHI
(bopmBL.

|CTpm{a pep,aﬁmpml |4?.342 Kroicmz2 H INEMEHT | - |

|n:11:15 |24.uam |24.ua.n? 21:48

TEKCTOBLIM PELSKTOR TeKcTOBRI pegakTop Ge3
NERPEHOCOM NO CNOBEM + nepeHoca cnoe

|:| Pnaxok

MpocTan kHonka || PWKCHPpOBEHHaA

| IAHaueHKed L||

Puc.6. Peanuzanus snementoB hopmel B WebVision.
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3.4. IIpumuTHB 0TOOpaKeHUsI Meana-MaTepuasioB (Media)

PeanuzoBana noaziepkka 3JeMeHTa OTOOpaKEHHs Me/Iha-MaTepUuaioB CO CBONCTBAMHU:
+  VYKazaHus UCTOYHMKA MEJHa JaHHBIX (M300paskeHMs UM BUJCO-MaTepuaa).
« IIpocmoTtpa wu300pakeHuil OOJBIIMHCTBA M3BECTHBIX (HOPMATOB C BO3MOXKHOCTBIO HX
BIMCBIBAHUS B pa3Mep BUDKETA.
+ [IpourpeiBaHus IPOCTHIX AHUMUPOBAHHBIX (DOPMATOB N300pAKCHUIA U BUICO.
«  OtoOpakenne GoHa B BUE I[BETA U/WUIN U300paKEHUS.
+ OrobpakeHue OOpAIOpa BOKPYT TEKCTA, C YKa3aHHBIM [IBETOM, IIUPUHOMN M CTUIIEM.
«  ®opmupoBaHus aKTUBHBIX 00JACTEH M TeHEpaIus COOBITUI MTPU UX aKTUBAIIUU.

Ha puc. 7 npencraBieHa yacTb 9KpaHa ¢ KaJpoM, COAEPKaIlIUM HMPUMEPHI TPOCMOTPA/TIPOUTPHIBAHUS
Meaua-JaHHbIX.

Puc.7. Peanu3zamus 6a30Boro ayieMeHTa oToOpakeHus Meaua-marepuainoB B WebVision.

3.5. IlpumuTuB nocrpoenus nuarpamm/rpadpuxon (Diagram)

PeanmzoBana moaaepkka 31eMeHTa MOCTPOSHHS TUarpaMM/TPEHI0B CO CBOWCTBAMH:
+ Tloctpoenue rpadUKOB/TPEH/IOB:

 Tloctpoenus rpaduka Uis: apXUBHBIX JaHHBIX, TEKYIIUX JaHHBIX M (POpPMUpPOBAHHS
MIPOMEXYTOUHOTO Oydepa oToOpakeHus AJis mapaMeTpoB 0e3 apXuBa.
« TlocTpoeHune Kak OAMHOYHBIX TPapHUKOB CO 3HAYCHUEM MapaMeTpa MO OCH OpPAMHAT, TaK
Y CBOJIHBIX TpaMKoB, BKIItoUaronmx 10 10 mapaMeTpoB, ¢ IPOICHTHOH IIKAIOM.
«  Bo3MoXxHOCTb afantanuu rpaguka napamerpa K 3Ha4YCHUSM JaHHBIM, TIOJTOH LIKaJIbI.
« Hlupoxmii auana3oH MacmITaOMPOBAaHHMS W aJaNnTali TOPU30HTAJIBHOW IIKaIbI, C
aBTOMaTHYECKUM YCPEAHEHUEM Ha YPOBHE CEpBEpa U caMOro MPUMUTHBA.
+ B03MOXHOCTH OTOOpa’keHHE pa3MEpHOM CETKH M MapKepoB IO TOPU3OHTAIM U
BEPTHUKAIIH, C a/1allTalluell K AUana3oHy OTOOpa)keHusl.
+  B03MOXHOCTb YCTAaHOBKHM KypcOpa TPEHAA MBILIBIO.

Ha puc. 8 mpencraBieHa yacTb 3KpaHa ¢ KaJpoM, COJIEPKALUM IPUMEPBI AUarpaMMbl-TpeHa.



12

| Il"'n"|

'-.--IIII,"‘|III

1

i
L
TR
I'Ill

|
T I
||li" #H'I.IH"II.‘II 'llll oo __,II I-._.' |'I Ll

Puc.8. Peanu3zanus 6a30Boro sneMeHTa 0TOOpakeHus fuarpammbl-Tpenaa B WebVision.

3.6. IIpumutuB popmupoBanus nporokoJia (Protocol)

PeanuzoBana nmoazepskka saemMeHTa (GopMUpPOBaHUS MPOTOKOJIA CO CBOWCTBAMU:
«  ®dopmupoBaHUE POTOKOJIA U3 ApXHBa COOOIICHHIA 32 YKa3aHHOE BPEMsI M IITyOHHY.
+ 3ampoc JaHHBIX U3 YKa3aHHBIX apXHUBATOPOB COOOIIICHUIA.
- BpI00OpKa JaHHBIX U3 aPXUBOB MO YPOBHIO BAXHOCTH U IIA0JIOHY KATETOPUHU COOOIICHUIA.
- Ilognepikka pexxuMma CIeKEHHE 3a TOSIBJICHUEM COOOIICHUH B apXHBE COOOIICHHIA.

Ha puc. 9 MMpEACTaBJICHA YaCTh 9KpaHa € KaIpOoM, COACPKAIIUM ITPUMEP IIPOTOKOJIA.

Bpemna

YpoBeHs

Kareropwua

Cood

6.1.2009 18:22:12

{DemoStationfsub_Ulimod_ViCAEngine/

CTapT mogyna.

6.1.2009 18:22:12

{DemoStationfsub_Archivelva_CPULoad_load/

Archivator =DBArch.1s= error or no startecd.

6.1.2009 18:22:06

DemoStationfsub_Archives

Myck NogcUcTEMEI.

6.1.2008 18:22:06

DemoStationfsub_DAQIMmod_Logiclevicntr_experimernt/

Janyck koHTponnepal

6.1.2009 18:22:06

DemoStation/sub_DAQMod_Systemicntr_AutoDA/

Janyck koHTponnepal

6.1.2009 18:22:08

DemoStationfsub_DASIMeod_BlockCalcfentr_KM3024

Janyck KoHTponnepal

6.1.2009 18:22:06

{DemoStationfsub_DAQImod_BlockCalc/entr_KM301 /4

3anyck koHTponnepal

L) It ) el IR IR AUY S I -

6.1.2009 18:22:06

IDemoStationfsub_DAQIMod_BlockCalc/cntr _KM202/

Janyck koHTRonnepal

9 [6.1.2009 16:22:05

DemoStationfsub_DAQIMod_BlockCalc/cntr _KM201 /

Janyck koHTponnepal

10 |6.1.2009 18:22:05

DemoStation/sub_DACMod_BlockCalcfontr_KM1024

Janyck koHTponnepal

11 [6.1.2009 18:22:05

DemoStation/sub_DASMod_BlockCalcfontr_KM1014

Janyck koHTponnepal

12 [6.1.2009 18:22:05

DemoStationfsub_DAQImod_BlockCalc/cntr _Anast1toZnode_cntr/

3anyck koHTponnepal

13 16.1.2008 16:22:05

[my ey ey gy gy ey gy gy gy gy gy o

DemoStationfsul DAQWMod BlockCaloiontr KM102entrd

Puc.9 Peanu3zanust 6a30B0oro anemMeHTta oToopaxeHus npoTokoyioB B WebVision.

3.7. llpumutuB popmupoBanusi oT4éTHON JoKkyMeHTaUuu (Document)

Peanu3zoBana noasepxka anemMeHTa (GopMHUpOBaHUS OTYETHOM TOKYMEHTALIUK CO CBOMCTBAMU:
« I'mbkxoe (GopmMHpOBaHUE CTPYKTYPbl JTOKYMEHTAa Ha OCHOBE f3bIKA TMIIEPTEKCTOBOW pa3METKH.
3TO NpeOCTaBISACT MOAICPKKY IITMPOKHX BO3MOKHOCTEH (hOpMATUPOBAHUS TOKYMEHTOB.
-  @®opmupoBaHuE AOKYMEHTOB MO KoMaHjAe uiu no rpaduxky. Heobxonumo mnst hopMupoBaHus
OTUYETHOM JOKYMEHTALMM B apXUB C MOCIEAYIOIUM IPOCMOTPOM apXUBa.
«  ®opMupoBaHHE ITOKYMEHTa B PEKUME peasbHOro BpeMeHH. /s ¢popMHupoOBaHUS JOKYMEHTOB
MOJTHOCTBIO TMHAMUYECKH U Ha OCHOBE apXMBOB 32 YKa3aHHOE BpEeMsl.
 Hcnonb3oBanue arpuOyTOB BHDKETa IJs Iepeiadd 3HAUYEHHH M aJpecoB Ha apXHBHI B
nokyMeHT. [lo3BoysieT HUCmosib30BaTh BUIDKET JOKYMEHTa Kak HIA0IOH HpHU (OpPMHUPOBAHUS
OTYETOB € APYTUMHU BXOJHBIMH JaHHBIMHU.

B ocnoBe mob6oro mokymenrta nexur XHTML-ma6mon. XHTML-mabnon sto ter 'body', WEB-
CTpaHMIIbl, cOAepKaluid cTatuky AokymeHta B cranpapre XHTML 1.0 u snemMeHThl MCHOJIHSAEMBIX
WHCTPYKIIMH Ha OJIHOM U3 SI3BIKOB TOJB30BaTelbckoro mporpammupoBanus OpenSCADA B Bune <?dp
<procedure> ?>. Pe3yapTUpYIOMHA TOKyMEHT (pOpMUpPYyETCS MyTEM HCIIOJTHEHHS MPOIIEAYP U BCTABKH UX
pe3ynbTaTa B JOKYMEHT.
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VICTOYHNKOM 3HauY€HUH UCIOIHAEMbIX HHCTPYKIUN ABISIOTCS aTpuOyThl BUJDKETA ITOr0 IPUMHUTHBA, a
TaKXKe BCE MEXAHM3MBI fA3bIKa I10JIb30BATENILCKOTO MPOrPaMMHUPOBAHUSA. ATPUOYTHI MOTYT H00aBIATHCS
M0JIb30BaTEIEM M JIMHKOBAThCSl HAa pealibHble aTpUOYThl MapaMeTpOB HWIIH-XKE SIBIATHCS aBTOHOMHBIMH,
3HA4eHUs KOTOpBIX OynyT (OpMHpOBATBCS B CKpPUNTE BHDKETa. B ciydyae €O CIMHKOBAHHBIMU
aTpuOyTaMu MOTYT M3BJIEKAThCS 3HAUCHUS M3 HCTOPHH, apXHBA.

Ha puc. 10 npencrasnen kaap, coaepkaiiuii mnpuMep JOKYMEHTA.

OAD "OHenpoBckWil MeTKoMBUHAT" —
(HaMMEHO B 3HWE NPEANPMATHA, H3 KOTOROM YCTEHOENEH PACKOLOMER)

CYTOYHbLIN OTHET

aa" " 2008 r.

COCTABNEH
(paTa) (Bpema)

"ONOYTIK-TM" TpyGonpoeog,
(MMA BBIMMCAMTENA MNK KOPREETORA) (MM A HATEM)

=S ME S

XapakTepncTiin PacxonoMepa co CTaHaAPTHLIM CYXAIOWMM YCTPOCTBOM:

KOHTPAKTHBIA Yac 18 20 Tun otGopa Yrnosow ATM. gaeneHue, kMNa 95
Mon. gona M2, % T0 K-T wepoxoeaTocTH 0.2 Orceuka, (a 80
Mon. gonsCO2,% 10 K-T npuTynneHua 0.1 BepxH. npegen N0, kNa 150
JuaneTp TpyGel, MM 100 K-7 L (anbda) 0.3 MNopor nepecniod ., kMNa 85
OuaneTtp TV, mm 60 OTH. nnowape CY 0.6 DuH. BaskocTe, ke 32

YacoBble faHHbIe =

flaTa Bpema OBbéwn, [Cp. pasHoOCTb AABNeHMA, |CpegHee aasnenue, |CPEAHAA TEMNERATYRA, (CRERHAA MNOTHOCTE,
Hauano |koHey, | ThIC.M3 KMa MNa ie kw2

06 01 2009 | 09:00 (10:00 | MycTo MycTo MycTo Mycto MycTo
06012009 | 10:00 {11:00| 133544 6.07 a9.0m 1486 098
06012009 11:00 {12:00| 1531 .57 6.06 9.00 1498 1.00
06012009 | 12:00 [13:00| 1394 43 6.06 8.99 1499 1.00
06012009 | 13:00 [14:00| 144582 6.06 2.00 14939 1.00
06012009 | 14:00 [15:00| 164582 6.06 899 15.01 1.00
06012009 | 15:00 [16:00| 184584 6.06 9.00 15.01 1.00

| QArmnfnaun

Puc.10 Peanmmzanust 6a30BOT0 37IeMEHTa OTOOpaKeHUsT OTYETHON HoKyMeHTawu B WebVision.

3.8. IlpumuTHuB KoHTeliHepa (Box)

PeannzoBana mnopnep:kka NPUMHUTHBA KOHTEWHEPA, MO COBMECTUTENIHCTBY BBINOJHSAIOLIETO POJIb
CTpaHUIl MPOEKTOB. J[aHHBI NPUMUTUB SIBIAECTCS E€IUHCTBEHHBIM 3JIEMEHTOM-KOHTEHHEPOM, KOTOPBIi
MOJKET BKJIIOYATh B ce0sl CCHUIKM Ha KaJpbl U3 OMOMMoTekH, GOpMUPYS TEM CaMbIM IMOJIb30BATEIbCKUE
QJIEMEHTHl HYXKHOUW KoH(puryparuu. [IpuMUTHB peanu3yeT NpeayCMOTPEHHBIE MPOEKTOM CBOKHCTBA.
[lepeurcium Mo MyHKTaM CBOMCTBA JAHHOTO MPUMHUTHUBA:

Konmeiinep — 1lo3Bonsier ¢popMHpOBaTh HYXKHbIE OOBEKTHl MYTEM TPYNIHUPOBKH 0a30BBIX B
paMKax JaHHOTO MPUMHUTHBA.

Cmpanuya — DJEMEHThl TOCTPOCHHBbIE HA JAaHHOM NPUMHUTHUBE MOTYT BBINOJIHATH POJIb
CTpaHMIIBI TTOJIE30BATEILCKOTO HHTEpdeiica.
Koumetinep cmpanuy — CBOWCTBO 3aMeENIeHHUS COOCTBEHHOTO COJIEPKUMOTO JPYroi

CTpaHUIIeH, B mpolecce ucrnonHeHus. Mcnons3yeres s hopmupoBanusi ppeiiMoB Ha CTpaHUIAX
MOJIB30BaTENhCKOTO UHTEp(eiica. Hanpumep, rimaBHas ctpanuia tpaaunuonHoit SCADA cucteMsl
C 00BEKTaMH CUTHAJIU3AIMH CTPOUTCS UMEHHO TaKUM 00Pa3oM.
@on — IoanepkuBaeT BO3MOXKHOCTh YKa3aHus (JoHA B BUE I[BETA WIH H300paKEHUSI.
bopowp — TloanepxxuBaeT BO3MOXXHOCTh H300pakeHHs OOpIiopa C YKa3aHHBIM I[BETOM,
TOJIIUHON U CTUJIEM.
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4. O0mas koHpuUrypauuss MoayJast

JlJiss HacTPOWKM COOCTBEHHOTO TOBEICHHS, B HE OUYEBUAHBIX CHUTYAIUSX, MOAYJIEM IPEIOCTABIISCTCS
BO3MOXXHOCTh HACTPOMKH OTIENBHBIX MapamMeTpoB mocpeacTBoM uHTepdeiica ynpaneHus OpenSCADA
(puc. 11). TakoBbIMU TapaMETPaMHU SIBISIOTCS:

- Bpewms xu3nu ceccun ayTeHTU(DUKAIIIHN.

= QT OpenSCADA koHtUurypaTop = O]
Pain Pepaktwpoeadve Bua [Nomowb

8 80000 =xhal 200 29

|MMH s Moad : WebVisi
c- & Demo station ﬁ ooyInb: ¥We ion

5 Ba3sbl paHHbIX - -
i, BesonacHocTb Mone3oBaTenscknid MHTepdeidc [ MomMolb ]
i TpaHcnopTbl

w TpaHcnopTHele NpOTOKOMNG
~| CBop gaHHbIX

[ Apxuesl (Dnuuu MoOyns

CocTtoAaHue
(BbII'IOI'IHﬂeTGﬂ: [wF] ‘

& CneunanbHble

| MonesoeaTensckie WHTepden
=4 Pafounil nonb3oBaTensCKK
2 CucTeMHbIA KOHUIYpaTop

i} OevoK cpeabl BM3yanuaall
= CuCTEMHBIA KOHUIYpaTop
& QT GUI nyckaTtens
& OuHamudecknin WEB kond
i) Pabounin nonbaoBaTensckun —

% Ynpaenenwe MogynamMu

= Loop g

(«1*)

o-&#-8-8-6-8-8-3

Bpems #13HM ceanca asTopu3aunny (MUH): [10 }%]

Froman
S,

Puc.11. Ctpanunia KoHQUTYpAIIMA MOTYJIS.
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