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BBeaenue

Otkpertas cuctema OpenSCADA sBisieTcst ipeieIbHO MOAY/IBHOM, THOKOH U MHOTO(YHKITHOHATBHOM
SCADA-cucremoii. Kak crnenctsue storo nepoe 3HakoMcTBO ¢ OpenSCADA MoXkeT ObITh T0CTaTOYHO
CJIOHBIM 10 MPUYMHE MAJIBIX IIAHCOB COBIA/ICHUS MPEAbIAYIIETO OIBITA [10JIb30BATENS WM MTOJHOTO €ro
OTCYTCTBUS, ¢ mojaxoaaMu padotel B OpenSCADA. OgHako, B 3HAUUTEIBHOM CTEMEHU 3TO TOJIBKO EPBOE
BIleYaTiIeHNEe, MOCKONIbKY Bcsl Mollb OpenSCADA oka3bIBaeTCsl Ha JIaJOHH Y M10JIb30BATENs, OT U300MINs
KOTOPOH IOJIb30BaTENb MOXET PacTepATbCS, U €My MOTYT MOHAJ0OUTBhCS 3HAUYUTENIbHBIE YCWIUS JUIs
otOopa (yHKINI, Hy>)KHBIX B PEIICHUH €T0 3a1a4u.

[To »TOf mpuumMHE W JUIs HATJSAHOTO MpeicTaBiieHus: oOmed koHuenuuu padotel B OpenSCADA
CO3J1aH JaHHBIA JOKYMEHT. JIOKyMEHT B JOCTATOYHO KPAaTKOM M HarisagHOU (opMe NpeAcTaBisieT MyTh OT
3anycka OpenSCADA 10 co3aaHus 3J€MEHTOB N0JIb30BaTEIbCKOTO HHTEP(delica Ha peabHBIX TPUMEpax.
KpoMe Toro, JOKyMEHT COAEPKUT pa3liesl ¢ pelentaMy Mo KOH(UIypaluH, pealn3alliil U PEUIeHUI0
THUIOBBIX 33/1a4 MOJIb30BaTESI.

JIOKyMEHT HE COIEp’KUT JAETAJbHOIO ONHCAHUS KOHLENUUU U IIIyOOKOro MOTpYKEeHUs B JeTalu
OpenSCADA, a mnpepocraBusier ccbulkd Ha JAokymMeHTsl OpenSCADA, coaepxamue Takyro
uH(pOpMaIHIO.

Onucanne AOKyMEHTa BEIOETCS CHHXPOHHO C peaiu3alieil MpruMepoB Ha JIEMOHCTPAIMOHHOHN 0Oa3ze
nanHbix  (BI) OpenSCADA. CrnenoBarenbHO, MOJB30BaTeNlb JOJDKEH IMOJYYUTh JUCTPUOYTUB
OpenSCADA c aroii b1, 1y HarsiAHOTO U3y4YEHUS B ONTPOOOBAHUS PUMEPOB.



1. TepMuHBbI, onipeaeeHUs U A00peBUATYPbI

APM (a60peBuatypa) - ABromatu3upoBaHHoe PabGouee Mecto. OOBIMHO MpeACTaBIsSET U3 ceOs
CUCTEMHBIN OJIOK BBIYMCIUTENLHON CUCTEMBI, AUCILICH, MAaHHUITYJISITOP «MBIIIb» WHOTAA C KJIaBUATYpOH, U
npyroe nepudepuitHoe 000pYyHOBaHUE, KOTOPOE CIYXHT Ui BU3YaJbHOTO TPEACTABICHUS JaHHBIX
TEXHOJIOTHYECKOTO MPOIIECCa, a TAKXKE BbIIaYH YIPABIISIONMX Bo3aekcTBuii Ha TII.

BiokupoBka (TepMHH) — YCIIOBHAs TPaHUIA TEXHOJOTHYECKOTO TapaMeTpa, IO MPEOOJICHUIO
KOTOPO# BBIMOJIHSIOTCS MPEYyCTAHOBJICHHBIC alTOPUTMOM JEHCTBUS IO NMPEIOTBPAIICHHIO aBapuu. B
HeKoTOphIX peskumax TII (Iyck) B COOTBETCTBHM C PETIIAMEHTOM MOKET ObITh HEOOXOJIUMO OTKITIOUEHHE
OJIOKMPOBKH (J1€0JIOKUPOBAHHUE).

JleGji0KkupoBaHMe (TEPMHMH) — IIPOLIECC OTKIIIOYEHUsI OJOKMPOBKH Ha Bpems pabotsl TII B pexxumax,
JUIsL KOTOPBIX B perjlaMeHTe IMpelyCMOTpPEeHa JaHHas omnepauus. Buumanuwe, ne0nokupoBaHHe
TEXHOJIOTMYECKUX IapaMEeTpOB SBISIETCA CTPOro OTYETHOM oOmnepanued M JOJDKHO IPOU3BOAUTCA
OIlEpaTUBHBIM [IEPCOHAIIOM B COOTBETCTBYIOILLEM HOPSAKE.

KBuTanusi (TepMuUH) — TmpoIiecc MOATBEPKACHUS (haKTa TOTO, YTO ONEPATHBHBIN MEPCOHAT 00paTHi
BHUMaHue Ha Hapymenue B pabore TII. OObYHO STOT TpoOIECC MOAPA3ZYMEBAET MPHUHATHE MeEp
ONepaTopoM JUIsl YCTPAaHEHHsS] HAPYIIEHWS W Ha)XaTUE COOTBETCTBYIOIIEH KHONKH ISl MPEKpalieHus
CUTHAJU3al1H.

IVIK (a00peBuatypa) — Ilpombinuiennsiii Jlormdeckuit  Kontpomnep. MukpomnpoiieccopHoe
AIIEKTPOHHOE YCTPOMCTBO, HA KOTOPOE 4Yepe3 YCTPOUCTBO compsikeHus ¢ o0bekToM (YCO) cobuparorcs
CUTHAJIBI TeXHOJNOTH4Yeckux napamerpoB. [TJIK BeimonHseT QyHKIMIO HEMOCPEACTBEHHOTO cOOpa JaHHBIX,
uxX 00pabOTKy M BBIJAYy YIPABJISIONIAX BO3JEHCTBHN TOCPEICTBOM aJITOPUTMOB aBTOMATHYECKOTO
perynupoBanusi. Kpome toro ITJIK npenocraBnsier ganusie Juis Buzyanusauuu TII, a Taxke momyyaer
JAaHHBIC PYYHOI'0 BMCHIATCIILCTBA OIICpaTopa OT CUCTEMBI BEPXHETO YPOBHA.

Curnajamszanusi (TePMHH) — TIPOLIECC YBEJOMJICHHS OIEPAaTHBHOTO IEPCOHANAa O HapyIIeHHH
TEXHOJIOTMYECKOTO Ipolecca win paboTel 00opynoBanus aBToMatu3anuu. CrocoObl CHUTHATW3AINU
MOTYT OBITh PA3IWYHBIX THUIIOB BO3JICWCTBHS HAa OPraHbl YyBCTB YEJOBEKa C IENBIO NPHBICUCHHS
BHUMaHMs. YacTo npeaycMaTpuBarOTCs CICIYIONINE TUIIB CUTHAIN3AIHH:

«  Csemosas cuenaruzayus — OOBIYHO OCYIICCTBIIIETCS] IOCPEICTBOM CMEHBI IIBETa rpapudeckoro
o0bekTa (MUTaHWEM) ISl BOSHUKAIOIIUX COOBITHH M YCTAaHOBKOW CTATUYHBIX aBapUHHBIX I[BETOB
(KpacHBII U KENTHII) UIsl CKBUTUPOBAHHBIX COOBITUH.

- 38yK06as — OCYIIECTBISIETCS BbIAaYel 3ByKOBOTO CHT'HAJa B MOMEHT BO3HHKHOBEHUS COOBITHSI.
Tun 3BYKOBOrO CHTrHajga MOXET ObITh KaK MOHOTOHHBIM, TaK W CHHTE3MPOBAHHBIM PEYCBBIM
cooO1ieHueM ¢ nHpopmanmen o HapyueHUH.

TII (ad6peBuaTypa) - Texnonoruyeckuii [Iporecc. Bech KOMIUIEKC TEXHOIOTHUECKOTO 000pY10BaHUS
IIPOM3BOJACTBEHHOIO IIpoOLEcca.

YCO (a6opeBuarypa) — YcrpoiictBo Comnpsoxenus ¢ OobexToM. Psan yerpoiict mmm moayneit [TJIK, k
KOTOPBIM  HEMOCPEACTBEHHO TMOJKIIOYAOTCS CuUrHabl ¢ gatuukoB TII  jmis  mocnemayromiero
npeoOpa3oBaHUs U3 aHAJIOTOBOTO B I(ppoBoit Bux u oOpaTHO. [IpeobpasoBaHue OCYIIECTBISAETCS C IS0
nocneayromeil 00padoTku 3HaUeHUH TexHoIoTn4Yeckux mapameTpoB B [1JIK.

YceraBka curHajausanum (TEPMHUH) - YCJIOBHAas TpaHMIAa 3HAYEHMSI TEXHOJIOTMYECKOTO MapaMmerpa,
IpeosloJieHHe KOTOPOi cuMTaeTcss HewTaTHOM cutyaruei. OObIYHO MpeaycMaTpUBAIOTCS CIETYIOLIHe

TPaHULIbL:
Bepxwuas u HUdCHAA asapuiinvle 2paHuybl — TPAHULBI aBAPUITHBIX 3HAYEHUN TEXHOJOTHYECKOrO
napamerpa.

- Bepxwas u HudxcHas npedynpeoumenvHble 2cpaHuybl — TPAHULBl NPEAYIPEKICHHUS,

PErIIaMCHTHBIC I'PAHUIIBI, O BBIXOAC TCXHOJIOTMYCCKOT'O ITapaMCTpa 34 pa60q1/1171 JAHaIla3oH.

« Omkas - IMMPU3HAK BBIXOJa 3HAYCHUA IMapaMeTpa 3a allapaTHbBIC I'PpaHUIblI TEXHOJOTHYECKOIO
O60py,HOBaHI/IH. OOBIYHO XAapaKTCPHU3YyCT OTKaA3 JdaT4YHKa, 06pBIB KaHajla CBsA3HM C JaTYUMKOM HJIA
IJIK.
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SCADA (ab0peBuaTtypa-aH.) - Supervisory Control And Data Acquisition (Jlucreruepckas cucrema
yImpaBiieHUsI U cOopa naHHbIX). [IporpamMHoe obecrieueHune, BBIMOIHSIONIEE KOMIUIEKC 3a/1a4 Mo cOopy
naHHbix TII, uX apXWBUpOBaHME W NPEACTABICHHE, a TAKXKE BbLAAYY YNPABIIOMIMX BO3IACHCTBUI
OIIEpPaTOPOM B PYUHOM PEKUME.



2. YCcTaHOBKA M 3aIYCK

Ycranoky muctpudytuBa OpenSCADA MOXXHO OCyImIeCTBUTh ABYyMs criocoOamu. [lepBriii u mpocToit
CHoco0 - 3TO MOIYYUTh TOTOBBIE MAKEThI I ucnonb3dyemoro auctpudyrusa OC Linux. Bropoii - coOpats
cuctemy OpenSCADA u3 ucXOAHBIX TEKCTOB. B 1emom mpolenypa yCTaHOBKM CHJIBHO 3aBHUCUT OT
UCToNb3yeMoro aucTpubytuBa Linux u ucyepmbiBarolie €€ oOmucath B JI@HHOM PYKOBOJACTBE He
npejcTasisieTcs Bo3MOKHBIM! [IoaToOMy MokeT MOoHamoOWUThCs TIIyOOKO€ 3HAKOMCTBO C MEXaHU3MaMu
ycraHoBkH [1O BeIOpanHOrO AucTpuOyTHBa Linux B €ro 10KyMeHTaluu.

B crnyyae oTcyrcTBUSL Y TMONB30BaTeNs JIOCTaTOYHO TIJIYOOKMX 3HAHUM W yMEHMH B BBIOpAaHHOM
qUucTpuOyTuBe Linux, HACTOATENbHO pEKOMEHAYeTCsl BblOMpaTh AUCTPUOYTHB Linux mo KpHUTepuio
Hanuuus Juis Hero naketoB cucteMbl OpenSCADA B peno3utopusix AUCTPpUOYTHBA, YTO IMO3BOJUT U
rapaHTUPYET NPOCTEUIIYI0 U Oe3MPOOIEMHYIO YCTaHOBKY!

Ecnm y monp3oBaTens BbI3bIBAST 3aTpyIHEHHE ycTaHOBKA HE TobKo OpenSCADA, HO u 1ucTpuOyTHBa
Linux, To Ha mepBoe BpeMs OH MOXET BOCIOJIb30BaThcs '>KUBBIM" mucTpuOyTtuBoM Linux, ¢
YCTaHOBJICHHOW M TOTOBOH i paboThl u u3ydeHus nemoHctpanueit OpenSCADA. Ha gaHHBI MOMEHT
noctynHbl "xuBble" cOopku Ha ocHoBe quctpuOyTtuBa ALTLinux B Buge CD u Flash-o6pa3oB no ccbuike:
ftp://ftp.oscada.org/OpenSCADA/Live .

2.1. YcranoBka OpenSCADA M3 roroBbIX IaKETOB

VYcranoBka OpenSCADA 13 roTtoBbIX MAakKeTOB, B CBOK OYEPEb, MOXKET OCYILECTBISATHCS ABYMS
metonamu. [lepBsii - mpocteinmii, koraa nakersl OpenSCADA yike npucCyTCTBYIOT B O(DUIIMATIBHBIX WU
JIOTIOTHUTENBHBIX PETO3UTOPUSAX HCIONb3yeMoro auctpudyrnBa OC Linux, M ycTaHOBKa MX - BOIPOC
3allycKa THUIWYHOM IporpamMMbl YIpaBICHUS IaKeTaMd JUCTPUOYTHBA C MOCJIEIYIOLIUM BbIOOPOM
naketoB OpenSCADA. Bropoii nogpasymeBaer nosydeHue naketoB OpenSCADA u ycTaHOBKY HX

BPYUYHYIO.

Ha nansbiii MomeHT maketsl cucteMbl OpenSCADA MOXHO BCTPETUTh B PENO3UTOPHUAX TaKHUX
muctpuOyTuBoB OC Linux: ALTLinux n auctpuOyTHBax, OCHOBaHHBIX Ha MakeTHOH Oa3e Fedora.

[TpoBeputh Ha Hamuuue maketoB OpenSCADA B peno3uTopusix UCHoJIb3yeMoro AucTpudyTuBa Linux,
a Takke 3arpy3uTth naketsl OpenSCADA s pydyHOHW YCTaHOBKM MOYKHO Ha CTPaHMLE 3arpy3Ku

odpunmansHoro caiita OpenSCADA (http://oscada.org/ru/zagruzka).

Onucanue yCTaHOBKM U3 PENO3UTOPHUS BBHIOPAHHOTO JUCTpHOyTHMBA Linux HpOMyCTHMM M OTONLIEM
YUTaTeNs K JOKYMEHTAIlMH COOTBETCTBYIOLIETO TUCTPUOYTHBA.

s pyunoit ycraHoBku maketoB OpenSCADA 3arpy3um MX U3 OpULIMAIBHOTO caifiTa WiId Jpyroro
MCTOYHMKA. 3arpy3uTh MOKHO HaOOp MaKETOB JIBYX TUIIOB.

[lepBslii TUN npeAcTaBieH HAOOPOM U3 YETHIPEX MAKETOB:
- openscada - maker co Bcemu (ailnamu, HyXHbIMH i 3amycka OpenSCADA B momHOM
00BéMe, BKITFOYAsT BCE MOJTYIIH;
- openscada-demo - ailnel nemoHcTpanMoHHOM Bl ¢ KoHburypammen i 3amycka
JI€MOHCTpALINN;
-+ openscada-doc - Bca nokymenTanus Ha cuctremy OpenSCADA;
- openscada-devel - makeTbl pa3pabOTKH, A OTIEIBHOTO CO3JAHMSI MOJIYyJEH K cHCTEeMe
OpenSCADA.

Bropoii Tun mnpezacraBieH HaO00pOM M3 TOpsJIKa COpOKa IAKeTOB C BBIJCIEHHEM MOJyJei
OpenSCADA B oTzienbHbIC TTAKETHI:
- openscada - conepxut a1po OpenSCADA, 0a30Byt0 KOHQUTypaLHIo U 3amycKaronme Gpaiis;
- openscada-DB.* - mogynu noncucrems! "B1";
- openscada-DAQ.* - moxynu nmoacuctemsl "COOp TaHHBIX";
- openscada-Archive.* - Moxgynu noacucremsl "Apxusbl';
- openscada-Transport.* - moxynu noacucrems "' TpancnopTsr”;
- openscada-Protocol.* - moxynu noacucrems! " TpaHCIOPTHBIE IPOTOKOJIBI'";


http://oscada.org/ru/zagruzka)
http://fedoraproject.org/
http://www.altlinux.ru/
ftp://ftp.oscada.org/OpenSCADA/Live
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- openscada-UlL* - moxynmu noacuctemsl "[lons3oBarensckue nHTEpdEHCH'";

- openscada-Special.* - moxynu noacucremsl "CrnenuanbHbie';

- openscada-demo - aitner ngemoncTpammonHoit bJl ¢ koHdurypammeit s 3amycka
JIEMOHCTpALINH;

- openscada-doc - Bcs nqokymeHnTanus Ha cuctemy OpenSCADA;

- openscada-devel - makeTsl pa3paOOTKu, AJi OTAEIBHOTO CO3JaHUS MOJAYJIEH K CHCTeMe
OpenSCADA;

+ openscada-plc - BUpTyanbHbIA MAKET, COACPKAIIUNA 3aBUCUMOCTH, ISl YCTAHOBKU THUIIOBOU
koHpurypammu OpenSCADA kak [1JIK;

- openscada-server - BUPTYaJIbHbIN MAKET, COACPKAIUN 3aBUCUMOCTH, Il YCTAHOBKU THUIIOBOM
koHpurypammu OpenSCADA kak SCADA-cepBep;

- openscada-visStation - BHUpPTyaJIbHBI TMaKeT, COJAEpXKAIIUNA 3aBUCUMOCTH, JUIsI YCTaHOBKH
tunoBoi koHpurypanuu OpenSCADA kak BuszyanbHas SCADA-cTaHnus.

[TepBbIii THI HaOopa MaKeTOB MpEJHA3HAYECH ISl MPOCTONU-PYYHONW YCTAHOBKH, IMOCKOJBKY COAEPIKUT
TOJIbKO YeThIpe naketa. Bropoit TN npeaHasHaueH Juist IOMEIIEHUs B peno3uTopuil auctpulyrtusa Linux
U IIOCJIEAYIOIIEH YCTAHOBKHU UX C IIOMOLIBIO IIAKETHOI'O MEHEKEpa, OCYILIECTBISIOIIET0 aBTOMAaTUYECKOe
paspenieHue 3aBUCMMOCTEH. BTopol Tum Habopa MakeTOB MO3BOJSET YCTAHOBUTH TOJBKO HYXKHBIC
koMroHeHTl OpenSCADA, TeM caMbIM ONTHUMHU3HPYsS pabouee OKPY)KEHHE, Yero He IO03BOJISET
OCYILIECTBUTH HAOOp NMAKETOB IEPBOTO TUIIA.

[Ipu ycTaHOBKe W3 peMo3UTOpHsl BBIOMpaeM TOJNBKO TakeT "openscada-demo". Bcé€ ocrampHOE, B
COOTBETCTBUH C 3aBUCUMOCTSIMH, Oy/IeT BEIOPAHO U YCTAHOBJIICHO aBTOMATHYECKH.

Pyunyro ycranoBky RPM-nakeToB mepBOro Tuia MOKHO OCYIIECTBUTh KOMAaHAOW, IPEABAPUTEIBHO
CMEHHUB pabouyI0 TUPEKTOPHUIO HA AUPEKTOPHIO C MAKETAMU:

# rpm -i openscada-demo-0.6.4.1-alt2.1586.rpm openscada-0.6.4.1-alt2.i586.rpm

Pyunyio ycranoBky DEB-makeToB mepBOro Tuia MOKHO OCYIIECTBUTh KOMAaHJIOH, MpeaBapUTEIbHO
CMEHUB pabOuyr0 TUPEKTOPHUIO HA TUPEKTOPHIO C TTAaKETaMHU:

# dpkg -i openscada-demo 0.6.4.1-2 all.deb openscada 0.6.4.1-2 1i386.deb

B mpomecce BBINIOTHEHUS MOTYT BO3HHKHYTh OIIMOKH, CBS3aHHBIE C HEYAOBJIECTBOPEHHBIMHU
3aBUCUMOCTSMHU. [Ipu pydHOI yCTaHOBKE M3 MAKETOB YAOBJIETBOPATh UX MPUUAETCSA B PYUHYIO, 1000HO
ycraHoBke makeroB OpenSCADA, wim depe3 MeHemKep makeToB auctpuOytuBa Linux. JlerambHee
03HaKOMHTBCSI ¢ Tiporieccom yctaHoBku [IO B RPM-makerax MokHO 10 ccbuike: http://skif.bas-

net.by/bsuir/admin/node5 1.html.

2.2. YCcTaHOBKA U3 UCXOAHBIX TEKCTOB

Ecnu HeT BO3MOXXHOCTHU 1ONTy4uTh TOTOBBIE nakeTsl OpenSCADA i BHIOpaHHOTO AUCTPUOYTHBA, TO
octaércst Tonbko BapuaHT coopku OpenSCADA u3 ucxomgusix TekcTtoB. IIporece coopku OpenSCADA
JeTaJbHO OIMCaH B PYKOBOJCTBE IO cchlike http://wiki.oscada.org/Doc/Sborkalzlsxodnikov. Onpnako
HY’)KHO UMETh B BHIY, uTO eciu Bam ynanock cobpate OpenSCADA M3 MCXOAHBIX TEKCTOB, TO 3TO
pPYKOBOACTBO He i Bac m Bbl, ckopee Bcero, MokeTe JErko OCBOMTHh 0a30BYIO JIOKYMEHTAlHIO

OpenSCADA (http://wiki.oscada.org/Doc/OpisanieProgrammy).

JanHblil paszfgen npuBENEH 34€Ch TOJIBKO Ul IOJHOTHI M LIEJIOCTHOCTH PACCMOTPEHUS BOIIPOCA,
MOCKOJIbKY TpeOoBaHME KBaIH()HUKAMOHHOTO YPOBHS MOJB30BATENS Ui 3TOTO pasjieNia 3HAYUTEIBHO
BBIIIIE YPOBHS JOKYMEHTA B LIEJIOM!


http://wiki.oscada.org/Doc/OpisanieProgrammy)
http://wiki.oscada.org/Doc/SborkaIzIsxodnikov
http://skif.bas-net.by/bsuir/admin/node51.html
http://skif.bas-net.by/bsuir/admin/node51.html

3. llepBuuHast KOHPUTYpPALUA U 3aIYCK

[Tocne koppektHO#l yctaHOBKM OpenSCADA ¢ nemoHcTpanmonHoi b/l HUKakol mpenBapUTENbHOM
HACTpPOMKHU He Tpedyercs. Eciiu HyKHO BBINOJIHUTH 0COOYI0 HACTPOIKY, KOTOpas OTJIMYaeTcsi OT 6a30Boii,
TO  BOCHOJIb3YHTECh  JOKYMEHTOM  omucaHusi  nporpaMmMmbl  OpenSCADA  mo  cchlIke:

http://wiki.oscada.org/Doc/OpisanieProgrammy?v=140s#h827-1.

Buumanue! Jlemoncrpanuss OpenSCADA Ha ocHoBe neMoHcTpanuoHHORl BJl 310 He TO Xe, uTO
OOBIYHO MPENOCTaBISIIOT KoMMepueckue mpousBoautenu IIO ¢ menbo  IpoaeMOHCTPUPOBATH
BO3MOXHOCTH, HO HCKJIIOUUTH HJIM YCIOKHUTH HOPMaJbHYIO pabOTy MyTEM OrpaHUuYEHUs (QYHKIIUI.
Hemonctpammsi OpenSCADA 510 mONHO-(QYHKIIMOHATBHAS CHUCTEMA, MPEIOCTABISAIONMAs TMPUMEPHI
pean3allii ¥ HaCTPOMKHM pa3inuyHbIX KommnoHeHToB. Ha ocHoBe nemonctpanuonHoil B/ OpenSCADA
MOYKHO JIETKO CO3/1aBaTh COOCTBEHHBIE MPOCKTHI, UCTIONB3YS NPEAOCTaBICHHbIE HAPAOOTKH.

3anyctuth Ha ucnonHeHue OpenSCADA ¢ nemoHcTpanmoHHON BJl MOXXHO M3 MEHIO OKpPYXEHHs
pabouero croma B pazumene "I'paduka", mynkr "Jlemoncrpauusi otkpeitoi SCADA cucremsr" c
XapakTepHOU UKOHKOM (puc.3.1).

—_
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Puc. 3.1. IlyHKT MeHI0 OKpyx)eHus pabouero croia Juis 3amycka gemoHcrparuu OpenSCADA.
3amycK Takke MOKHO OCYIIECTBUTh U3 KOHCOJIM KOMaHJIOM:

# openscada_ demo

[Tocne 3amycka moiayduM OKHO rpaduueckoro koHpuryparopa cuctembl OpenSCADA - QTCfg
(puc.3.2) ¢ oTKpbITOM KOpHEBOM cTpaHuuei. JlemoHncTpanuonHas b/l cnennanbHO HaCTpOEHA TakK, YTO Obl
NEepBBIM NpU 3allyCKe MOSBIJIOCH OKHO KOH(Hryparopa. B nanpHeiieM MOMHO OTKPBITH OKHO
pa3paboTKu rpadudeckux WHTEPQPEHCOB MOIB30BATENS, a TAK)KE 3aIYCTHTh MPOEKT MOJIb30BaTEILCKOTO
uHTepdeiica Ha UCIIOJIHEHUE.


http://wiki.oscada.org/Doc/OpisanieProgrammy?v=14os#h827-1
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Puc. 3.2. OpenSCADA xon¢urypatop - QTCfg, kopHeBas cTpaHuua.

Kounguryparop OpenSCADA sBisieTcss OCHOBHBIM W JOCTAaTOYHBIM CPEJICTBOM ISl KOHPUTYpaIUU
moboro komnoHnenTta cucreMbl. Kak u mHorue kommnoneHtsl OpenSCADA, koHdurypaTop peanusoBaH B
Buge wmoxayna. Kpome konduryparopa QTCfg moryr OBITH OOCTYNHBI JApYyrHe KOH(PUIYpaTOpHI,
BBITMIOJIHSIONINE T€ e (PYHKIMH, HO pealM30BaHHbIE Ha OCHOBE ApPYrux TexHojorusix. Hampumep,
TakoBbIMU siBIIsItOTCS Web-konduryparopsr: WebCfg u WebCfgD.

Bce npeficTBust B nanbHeimeM Mbl OyzeM paccMaTrpuBarh TOIbKO B KoHpurypatope QTCfg, xoTs Bce
UX MOKHO OyZI€T BBIIIOJHUTD U B IPYTUX KOH(pUTYypaTOpax.

CrpykTypy wuHTepdelica okHa KOH(PUTypaTOpa MOXKHO JAETAIbHO pPAacCMOTPETh IO  CCBHUIKE
http://wiki.oscada.org/Doc/QTCfg. Jlns Hac ke ceifuac 0Oojee BakKHO PAaCCMOTPETh BCE JIOCTYIHbBIE
unrepdeiicel  OpenSCADA, mosToMy HaXMEM NPEANOCIEAHIO, C BepXy, HKOHKY Ha MaHEeIH
UHCTpyMeHTOB. Ilocne HakaTHsi Ha 3Ty HKOHKY OTKPOETCS OKHO pa3padOTKU I10JIb30BaTEIbCKOTO
uHTepdeiica (puc.3.3).



http://wiki.oscada.org/Doc/QTCfg
http://wiki.oscada.org/Doc/WebCfgD?v=dn4
http://wiki.oscada.org/Doc/WebCfg?v=n2
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Puc. 3.3. OkHO pa3pabOTKH MMOJTB30BATEILCKOTO HHTEpQErica.

£

Janee moxkem 3amyctuth mpoekT "AGLKS" Ha ucnonnenue. s 3Toro BbIOMpaeM €ro B MepeyHe
NPOEKTOB M 3allyCKaeM IyTéM HaXaTWs Ha TEPBYIO ClIeBa MKOHKY Ha MaHETd WHCTPYMEHTOB WIIH B
KOHTEKCTHOM MEHI0. B pe3ynbrarte mosyuum OKHO M0JIb30BaTeNbCKOro nHTepdeiica (puc.3.4).
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[TocTpoeHne M HCHOJIHEHHE IMOJB30BATEIbCKUX HHTEepQeiicoB ocymecTBusercs Moxayiaem "Vision"
noacuctemsl "[lonmp3oBarensckue uHTEpdeico". Kpome 3Toro mMomyns MOryT OBITH JOCTYIHBI HWHBIE
Monynu Bu3yanusauuu. Hampumep, OpenSCADA mnpenocraBiasier Monayias WebVision, koTopblit
MO3BOJISIET UCIIONHATH MPOEKTHI, paHee pazpaboraHHble B MHTep(deiice moayns "Vision", mocpeacTBom
Web-texnonoruit u cranmaptHoro Web-Opay3epa. Bce neiictBuss B JaibHEWmeM MbI  Oyaem
paccMaTpuBaTh TOJIBKO B MHTep(eiice moayis "Vision".

Puc. 3.4. OxnHo nonws3oBaTenbekoro naTepdeiica mpoekra "AGLKS".

Takum o6pa3om Mbl 3amyctuinu geMoHcTpaiuio OpenSCADA ¥ MO3HaKOMUJIMCH ¢ OCHOBHBIM HaOOpOM
MHCTpYMEHTOB. B nanpHelimem Oynem uMx ucnosb3oBaTh Uil kKoHpurypanuun OpenSCADA, coznanus
3ama4 cOopa JMaHHBIX, OOBSI3KM COOPAHHBIX JAaHHBIX, C [EJbI0 UX 00paOOTKM M BBIJAYH BO3JCUCTBUM, a
TaKKe U CO3JaHUs IMOJIb30BaTENbCKOr0 MHTepdelica BU3yalnu3aly MOJYyYEHHBIX TaHHBIX M BBIJAUH
YIPABJISIOMUX BO3ICHCTBUN.

3akpoem okHO HcnonHeHHs npoekTa "AGLKS" u okHO pa3paboTKH MOTB30BATEILCKOTO MHTEpdeiica
JUTSI TIOATOTOBKH K U3YUYEHHIO CIEIYIOIINUX Pa3/IeioB.

Becw mponece konpuryparun SCADA-cucTeMs! 171 BRITIOTHEHUS (YHKIIMKA BEPXHETO YPOBHS MOXKHO
YCIIOBHO pa3JeJINTh Ha JIBa dTana:
« Kondurypauuss HMCTOYHMKOB NaHHBIX M co3fgaHue Oa3pl naHHbIX (BJ]) mapamerpoB 3THX
HUCTOYHUKOB.
« @opMmupoBaHHE BH3yallbHOro mpeacraBieHus AaHHblXx TII mytéMm co3manus unTepdeiica
oreparopa B BHJIE MHEMOCXEM, TPYI rpa(uKOB, TPy KOHTYPOB, TOKYMEHTOB U T..


http://wiki.oscada.org/Doc/WebVision?v=1np
http://wiki.oscada.org/Doc/Vision?v=9wz
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4. Pa0boTa ¢ ICTOYHUKAMMU JAHHBIX

OcHoBHoit ¢yHknuen moboit SCADA-cuctemsl siBisieTcs paboTa ¢ ICTOYHUKAMU JTaHHBIX, @ HMEHHO
orpoc mnporpammupyemsix jorudeckux kontposiepoB (IIVIK) m mpocteix momyneit YCO. [letanbHee
03HAKOMHTBCSI C 3TUM BONPOCOM MOKHO B AokymeHTe "COop manHbix B OpenSCADA" no cchuike:
http://wiki.oscada.org/Doc/DAQ.

[Tognepxka TOrO WM MHOTO MCTOYHMKA JAHHBIX 3aBUCUT OT MpoTokoja win API, mo xoTtopomy
HMCTOYHHUK CBOM JIAHHBIC MPEIOCTABISIET, W Hamu4us s npotokoja/API monyms moacucremsr "CoOop
nanHbeiX" B OpenSCADA. O6muii nepedens Moayseit moacuctemsl "COop JaHHBIX" M TOKYMEHTALUIO 110
HUM MOKHO TTOJTYIUTh TI0 cchbuIke http://wiki.oscada.org/Doc?v=rrl#h79-4 B cOOTBETCTBYIOIIEM pa3eie.

[TomydeHHble M3 HWCTOYHHMKOB JaHHbIE B IMOCIEICTBUM AapXMBHUPYIOTCS, 0OpabaThIBalOTCS U
UCIIOJIB3YIOTCS JUIsl BU3YaJIbHOTO IIpeAcTaBiIeHus oneparopy TII.

4.1. Onpoc nannsix annapara TII

B kauecTBe mpuMepa paccMOTpPUM U CO3JaJMM ONPOC JAHHBIX [UIsl ammapara BO3AYILIHOTO
xonoauibHuKa. JlemoHcTparmonnas b/l comepkut monenb peanbHOoro Bpemenu TII kommpeccopHoit
CTAaHIIMM W3 IIEeCTH KoMmImpeccopoB. JlaHHble IS JBYX amnmaparoB BO3AYLIHBIX XOJIOAWIHLHUKOB
"ATI101 1" u"AT101 2" xomnpeccopnoii ctaniuu "KM101" goctynmasr o nporokosry ModBus/TCP na
nopty 10502.

Me1 co3naanm KOHTpoJuiep ompoca 1o nmpotokoiary ModBUS/TCP u nonyuuMm 3T JaHHBIC, TEM CaMbIM
(dakTUYeCKu peann3oBaB 3a7ady OIMpoca peajbHBIX JAaHHBIX, MOCKOJBKY OT HACTOSIIEr0 BHEIIHETO
YCTPOMCTBA Hama KOHPUrypanus OyJIeT OTIHYAThCS aJPEecOM ITOT0 YCTPOHCTBA M aJ[pecaMH PETHCTPOB
ModBUS.

Juns onpoca nansbix no npotokoiry ModBUS/TCP B OpenSCADA npucyrctByeT moayis "ModBUS"
noacuctembl "COop mannbixX". s goOaBiieHHWs HOBOTO KOHTpPOJUIEpAa OTKPOEM B KOHGHUTYypaTope
ctpanuny Mmonyias "ModBUS" ("Hemo cranuus"->"Co6op nansueix"->"Monayns"->"ModBUS") u B
KOHTEKCTHOM MeHIo IyHKTa "ModBUS" naxkmém "Jlob6aButs" (puc.4.1.1).


http://wiki.oscada.org/Doc?v=rrl#h79-4
http://wiki.oscada.org/Doc/DAQ
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Puc. 4.1.1. JIo6aBnenue kontposuiepa B moayie "ModBUS" nmoacucremst "CO0op naHHBIX".

B pesynbrate mosButrcs okHO Auainora (puc.4.1.2) ¢ mpeanokeHHeM BBECTH HAEHTH(UKATOp M UMS
HOBOTO KOHTpoiuiepa. Unentudukatopsl modsix 00bekToB B OpenSCADA orpanuuens! pazmepom B 20
CHUMBOJIOB M UX PEKOMEH/YeTCsl BBOJUTh CUMBOJIAMH aHIJIMICKOro andasura u nuuppamu. Kpome storo,
HAuMHATh UICHTU(PHUKATOP JKENATENBHO ¢ OYKBBI. DTO CBSI3aHO C TEM, YTO UACHTU(UKATOP B TOCIEICTBUN
MOJKET HCIOJIb30BaThcs B ckpunrax. MMena oObekToB OpenSCADA orpanmueHsl pazmepom B 50
CHUMBOJIOB U MOTYT BBOJUTHCS JIFOOBIMU CUMBOJIaMU. MIMeHa OOBIYHO MCHONB3YIOTCS A OTOOPAXKEHHUS.
Ecnu mone WMeHM OCTaBHTh IyCThIM, TO BMECTO HEro il OTOOpaskeHHsl OyIeT HCIIOJIb30BaThCS
unentudukatop. Beeném nnentudukarop "KM101" u ums "KM 101",
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Puc. 4.1.2. JIuanor nis yka3aHus HIeHTUPUKATOpA U IMCHH HOBOTO OOBEKTA.

[Tocme moaTBepKIEHUS Y HAC TIOSIBUTCS OOBEKT HOBOT'O KOHTpoJuIepa. Beibepem ero B koH(pHTypaTOpe
Y TIO3HAKOMUMCS ¢ HacTpoiikamu (puc.4.1.3).
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Puc. 4.1.3. 'maBHast BKJ1aJIka HACTPOHKH 00BeKTa KOHTpouiepa moayiit ModBUS.

Hactpoiiku 00BbeKkTa KOHTpOJUIEpa, KaK MpPaBWIIO, CIEHU(PHUYHBI IJIs Pa3HBIX THUIIOB HMCTOYHHKOB
JaHHBIX M IPOTOKOJIOB. JleTalbHO O3HAKOMUTHCS C HACTPOMKAMU OOBEKTa KOHTPOJUIEpa MOIYJS
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"ModBUS" wmoxHo mno ccbuike http://wiki.oscada.org/Doc/ModBus?v=16m6#h592-14. Msbl xe
paccMOTpHUM 00IIHe HACTPOHKH 00BEKTa KOHTPOJIEpA U KIIIOUEBbIe HACTpOIKH 1 moayis "ModBUS".

C momoIipio CTpaHUIlBl 00BbEKTa KOHTpoyuiepa B pazaene "CocrosHue" MOXHO B TMEPBYIO O4YEpelb
OLIGHUTh TEKYIee COCTOSHHME OOBEKTa KOHTpOJIepa M pealbHOE COCTOSHUE CBS3U C (hU3MYECKUM
KOHTPOJUUIEPOM, a TaKXe OINEpPaTUBHO e€ro MeHATb. Tak, mosie "Craryc" COHEpKUT KOJ OUIMOKUA |
TEKCTOBOE OMMCAHME TEKYIIETO COCTOSIHUS CBSI3U C KOHTPOJIJIEPOM, B HAIlleM CiIydae OObEKT KOHTpoJUIepa
BBIKJIFOYEH. MBI €ro MOKE€M BKIIIOYHTH M 3aIyCTHTh, YCTAHOBHB (DJIAKKU HAIIPOTHB COOTBETCTBYIOIIUX
noyie. BKIIIOYeHHBIH OOBEKT KOHTpOJEpa WHUIMATU3UPYET OOBEKTHl MapaMeTpOB, 3alyIICHHBIN JKe
3allyCKaeT 3ajady oOIpoca M NPEJOCTaBISET BO3MOXKHOCTH IEPENaBaTh HAHHBIE B KOHTPOJUIEP 4Yepe3
atpubyTel mapametpoB. [lone BJ] ykaswsiBaer Ha TO, B Kakoil BJ| xpaHutcs KoHpuUrypaius IaHHOTO
o0wekTa. Hac ycrpout xpanenue B rinaBHoit B/I, T.e. ocTaBUM M0 yMOTYaHHUIO.

B pazgene "Kondurypamus" HemocpeCcTBEHHO COJIEPKUTCS KOHPUTYpaAIs 00beKTa KOHTPOJIIEpa:
- "Unentudukarop" u "MMa" conepkaT Ha3BaHMsI, KOTOPHIC Mbl BBOJWIJIM MPU CO3/ITaHUN OOBEKTa.
WmMst MBI MOKEM TOMEHATH IMPSIMO 3/1€Ch, @ BOT UJACHTU(PUKATOP HEBO3MOXXHO HU3MEHSTH MPSAMO,
oJIHaKo 00beKT MOxkHO BbIpe3aTh (Ctrl+X) u 3arem BctaButh (Ctrl+V), Tem cambIM NeperMEHOBAB
ero.
« "Omnucanue" MOXET coAepX aTb pPa3BEPHYTYIO XapakTEpUCTUKY U Ha3HAY€HHE OOBEKTa
KOHTpoJuiepa. B Hamem ciaydae 3HaueHue 3TOro MoJsl He NPUHIMITUAIBHO.
- "Bxmoware" u "3amyckaTh" yKasplBalOT Ha TO, B KAKOE€ COCTOSIHHE IEPEBOJUTH OOBEKT
KoHTpoJsepa npu 3amycke OpenSCADA. YcranoBum 06a moJsi.
- JlBa cnepyroummx mnons "PesepBupoBanue" u "llpennoureHue ucCHONHEHMs" CiyXar i
KOH(UTypallMi TOPU3OHTAIBHOTO PE3EPBUPOBAHMSI MCTOYHHMKOB JIAHHBIX Ha Pa3HbIX CTAaHIUAIX
(http://wiki.oscada.org/Doc/DAQ?v=1dv7#h831-10). OcTaBuUM UX KaK €CTb.
- "Tabmuua mnapameTpoB" - coaepxkuT ums Tadmunsl BJl, B koTOpoil Oymer XpaHUTHCS
KOH(Urypalus napaMmeTpoB JaHHOI0 KOHTposriepa. OCTaBUM 110 yMOIYaHUIO.
« "IlnanupoBaHue ompoca" - COAEPKUT KOH(UTYpAIMIO IUIAHUPOBIIMKA JUIS 3allycKa 3aJadu
onpoca. [loayuuts onucanue Gopmara KOHGUTYpallUK JaHHOTO IMOJII MOYXHO M3 BCIUIBIBAIOIIEH
nojckaszku. OnuHoyHast nugpa yka3plBaeT Ha MEPUOJAUYHOCTD 3arycka B ceKyHax. OCTaBUM OJIHY
CEKYH]LY.
« "VYpoBeHb mpuopuTeTa 3a7a4d cOopa JaHHBIX" - yKa3bIBae€T HACKOJbKO NMPUOPUTETHA JaHHAs
3agava (ot -1 10 99). IIpropureTsl Bbllle HyJIsI UMEIOT CMBICH TOJbKO npu 3amycke OpenSCADA
OT IIPUBUJIETMPOBAHHOIO 0JIb30BaTeNsl. OCTaBUM 3TO Mose 63 U3MEHEHHI.
« "ModBUS npotokon" - yka3zpiBaeT Ha BapuaHT rnpotokona ModBUS. Hac unrepecyer Bapuant
"TCP/IP", noaTOMYy OCTaBUM KaK €CTb.
« "Agpec TpaHcmopTa" - yKa3plBa€T Ha MCXOMSIIMA TpaHCIOPT mojacuctemsl '"TpancmopTsl”,
KOTOPBIA UCTIONB3YETCSI JUTsl COSIMHEHUSI ¢ KOHTpoyuiepoM. B cimyuae ¢ Bapuantom "TCP/IP" Ham
HYy)XeH TpaHcmopT B moxayie "Sockets". Ha co3manmm ucxoxsmero TtpaHcmopra B "Sockets"
JIETAJIbHEE OCTAHOBUMCSI HUXKE.
« "V3en HazHaueHusa" - ykaseiBaeT y3ean ModBUS. B namewm ciydae 310 10mxHO ObITh "1".
« "OObenuHATH (parMeHThl NaHHBIX" - BKIIOYAET OOBEJMHEHHUE HE CMEXHBIX (parMEeHTOB
perucTpoB B oauH 00K 3ampoca, 10 100 peructpoB, BMECTO I'€HEpallMU OTAEIbHBIX 3alPOCOB.
[To3BossieT yMEHBIINUTE 00IIIee BpeMs OIpoca. Y CTAaHOBUM 3TY OIIHIO.
- "Bpems 0)xuJIaHUS COEAUHEHUA" - yKa3bIBA€T, B TEYEHUE KAKOI'O0 BPEMEHHM 0XHJAaTh OTBETA OT
KOHTPOJIJIEpa W IO HCTEUEHHUIO KOTOPOTro coodOmarh o0 ommuOke cBs3u. Homb yka3biBaeT Ha
UCTOJIb30BaHUE BpeMeHHU TpaHcrnopTa. OctaBuM 0e3 H3MEHEeHUH.
- "Bpemsa BoccraHoBieHHs" - VYKa3plBaeT Ha BpEeMs B CEKyHJaX, 4epe3 KOTOpPOE B Ciydyae
OTCYTCTBHSI CBSI3U IIOBTOPSITH MOIBITKY BOCCTAHOBUTH COEIMHEHNUE.

Coxpanum Hamy u3meHeHus B bJ1, HaxaB BTOpYIO clieBa UKOHKY Ha NTAHEJIM HHCTPYMEHTOB.

Teneppb TakuM ke 00pa3oM, Kak U OOBEKT KOHTPOJIEPA, CO3AAIUM UCXOASIIUN TPAHCIOPT B MOJyJie
"Sockets" ("lemo cranmms"->"Tpauncnoptst"->"CokeTbl") MOCPEACTBOM KOHTEKCTHOTO MeHIO (puc.4.1.4).
N nazoBéM TpaHcmopt Tak ke, kak KoHTposuiep: "KM101" u umsa "KM 101". O6paTute BHUMaHHUE, YTO B
noje "Tum snemenTa" auanora BBoja uiaeHTUuKaTopa U uMeHH (puc.4.1.2) Hy>xHO BbIOpaTh "BbhIxoaHoi
TpaHcmopt".


http://wiki.oscada.org/Doc/Soskets?v=1cjn
http://wiki.oscada.org/Doc/DAQ?v=1dv7#h831-10)
http://wiki.oscada.org/Doc/ModBus?v=16m6#h592-14
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et D DpenSCADA QTCfg: Demo cTanuna

Paiin  PeaaktTupoeaHwe Bua  Nomowe QTStarter

8 58000 1al'200 @0

GLE] !;]

5 @ femo cranuu @ Moayne: Sockets
E Bazkl AaHHEX
% BezonacHocTe

L

TpaHcnopTel MNoMowe

g TpaHcnopTel
g ssL
B . Coxerw
-- BrogHol TDa
El- Berxoamoi

- DAQReq

Bxon:
T

a Jarpy=nTe Ma B

B CoxpaHiTe B B Ctrl+-5

Cirl+0

L8 o[

KonvpoeaTe aneMeHT Ctrl+C

L | BcTaenmk 3INEMEHT Cirl [3

@ OBHOBWTE 3NEMEHTLl AEpEEa
- UIQtCfgprees I TITE G UOE

- DAQGateloop UIVisionloop
[F NocnesoeateneHeli 1 testOPC
E"‘- TpaHonopTHEIE NPOTC Tecr ModBus |
J COop AaHHEIX - UIgtcfgloop

| Apxues = ;L%tgfftfgttl
E]—‘—l atetestloop
! [III] DACRedndtloon
[ )

Ha%aTte ana AQEEEHEHHH HOEBOQro aneMeHTa. B rarman

KD

Puc. 4.1.4. Jlo6aBnenue ucxozsmiero Tpancnopta B moayne "Sockets" moacucremst "Tpancrnoptsr”.

Crpanuna KOH(UTypaluu TOIYYEHHOTO HCXOMSIIET0 TpaHCIOpTa TNpuBeaeHa Ha puc.4.1.5. DOra
CTpaHMIa TAaKXE COIEPKHUT pa3len COCTOSHHUS W olnepaTUBHOro ymnpasieHus. B mnone "Cratyc"
COJIEP)KUTCSI TEKCTOBOE OINMCAHME TEKYIIETO COCTOSIHUSA TpaHCHopTa. MBI €ro MOXEM 3alyCTUTh Ha
UCIIOJIHEHHE, YCTAaHOBUB (MIaXKOK HApPOTUB COOTBETCTBYIOLIETO TNOJs. Beimonustomumiics 00BEKT
TPaHCIIOPTa MHULIMUPYET COEIUMHEHHE ¢ BHEIIHHUM Yy3ioM. Ilose B/l ykassiBaeT Ha TO, B Kakou bJ]
XpaHHUTCs KOHpUrypanus ganHoro oowsexTa. Hac yerpout xpanenue B rimaBHoi b/I.
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OpenSCADA QTCfg: Oemo cTaHuMa

@®ain  PeaakTupoeaHwe Bua  Momowe QTStarter

BB 000Rx L&l 200 2@
e B8

: BerxoaHow TpaHcnopt:KM 101
Ea Oemo cTtaHuwa
-
'jh Eazkl aaHHBIX TpaHcnopT | 3anpoc |
: I'_ﬂ EezonacHocTe
: _? TpaHonopTel — CocToAHKE
B @ ssL
: € CTaTyC! Zanywen. Tpaduk exoanmmi 0 k6, nexoammni 0 k6.
El-tg Coketw
-- BrogHoi TpancnopT: BeinonHAeTCA! E‘
El- Beixoguoli TpancnopT:
. [ mom
- DAQRedundantloo i [ ' [T
- UIQtCfgple
— KaoHdw AU KA
- UIQtCfgnetBook huryp
- UlVisionloop ID: gm1o01
- testOPC
- Tecr ModBus Mma: (KM 101
- WIQtCfglaop OnuncaHwe:
- WIQtCfgtest |
- DAQGatetestloop
- DAQRedndtloop
- UIQECfgpl=g
- DAQGateloop
KM 101 Appec: [TCP.Incthnst.lUSUZ ]
{ [ NocneacsatensHell vHTep: Sanyckate: E'

gy TpaHcnopTHele NpoTokaony*
4| CBop manHeix - BpeMeHHEIE MHTEpEanE: | S:il ]

[ ()

B raman

Puc. 4.1.5. Ctpanuua koHpUrypanun UCXoIs1IIero TpaHcnopra Mmoayns "Sockets" moacuctemsl
"Tpancroptsl".

B pasnene "Konduryparusa" HenocpeICTBEHHO COACPKUTCS KOHPUTyparus 00beKTa TpaHCIIOpTa:
« "Wnentudukatop" u "Mma" cogepxkat Ha3BaHMsL, KOTOPbIE Mbl BBOAMIIH IIPH CO3AaHUN 00BEKTA.
+ "Onwucanue" MOXET coiepKaTh pa3BEPHYTYIO XapaKTEPUCTUKY U Ha3HAUYE€HUE OOBEKTA.
« "Agpec" yka3pIBaeT THUII, apEC U PEKUM COCIUHEHUS C YAAIEHHON cTaHMe. O3HaKOMHTHCS C
dbopMaTroM 3amMcH MOXKHO W3 BCIUIBIBAIOIICH TOJCKA3KH. YCTAaHOBHM JTO TIOJE€ B 3HAYCHHE
"TCP:localhost:10502".
- "3amyckaTp" yKa3plBaeT Ha TO, B KakKo€ COCTOSHHE IEepPEBOJIUTh OOBEKT TpHU 3ammycka
OpenSCADA. YcraHoBuM MOJISI.
« "BpemeHHble MHTEpBaibl" YKa3bIBAIOT MPOAOKUTEIBHOCTh OXHUAAHUS OTBETA OT yJNAJEHHOM
cranmud. O3HAKOMHUTBCS C (OpMATOM 3amHMCH MOXKHO W3 BCIUIBIBAIOIICH mojCcKa3ku. OcTraBuM
3HaYEHUE HEU3MEHHBIM.

CoxpanuM OOBEKT TpaHCHOpPTa W BEpHEMCSA K KOH(UIypallMOHHOMY Moo "Axapec Tpancmopra'
00BbeKTa KOHTpoJuiepa, rae Beioepem aapec "Sockets. KM101". Ha aTom HacTpoiika 00beKTa KOHTpOJUIEpa
3akoH4eHa. ClenyroluM 3TarnoM sBIsSeTcs KOH(Urypauuss M BbIOOp TeX [aHHBIX, KOTOpPBIE HY)KHO
OTpammMBaTh W3 KOHTpOJUIepa. DTa HACTpoiKa MPOM3BOAUTCA MyTEM cosmanus oOwvekTta "Ilapamerp"
koHTposuiepa. O6bekT "[lapameTp" mo3BosseT OnMUCaTh NepeueHb JAHHBIX, OIYYaeMbIX Y KOHTpoJepa U
nepenaTth ux B okpyxenue OpenSCADA.

Jns noGaBieHuss HOBOro 00OBEKTa MapaMeTpa OTKPOEM B KOH(UTYpaTOpe CTPAaHUILY HAIIEro oObheKTa
KOHTpOJJIEpa M B KOHTEKCTHOM MeHIo myHkTa "KMI01" naxmém "JloOaButh". OOBEKT mapamerpa
HazoBéM: "AT101 1" mwumsa "AT 101_1".

Ctpanuna KoH(UTrypaluy MoJy4eHHOro napameTpa npuBeaeHa Ha puc.4.1.6. Dta cTpaHuLia CONEPKUT
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pasziea COCTOSIHMSL M OIepaTUBHOIO yrpasieHus. B mone "Tun" comepkutcss uaeHTU(UKATOpP THIA
mapaMeTpa, B HalleM ciydae BO3MOkeH Toibko Tumn "CranmaptHeii" (std). Ilapamerp MBI MOXeM
BKJIFOUUTh, YCTAHOBHB (hJ1a’KOK HAIIPOTUB COOTBETCTBYIOIIETO MOJIsl. BKiItOUeHHbIN napaMeTp y4acTByeT B
npoliecce 0OMeHa ¢ KOHTPOJUIEPOM.

.-_-..'-"- 2 OpenSCADA QTCfg: Oemo cTaHuna

Eaﬁn Pepaktipoeadune Bua [MNomowe QTStarter

08000 "% 140200 @80

mA [;] '
. MapameTp: AT 101_1
Ea OeMo cTaHUMA
. - Bazel AanHLIx MapameTp [ ATpubyTEl | ApxrBaymna |
l'_ff, EezonacHoCTE
? TpaHcnopTel — CocToAHne
E|‘.,. TpaHcnopTHEIE NpoToOKO TUN: std
- HTTP-peanvzanma =
- CoBCTEeHHEIA NpoTokKon BHNHKHEH! |E|
[l MonezopaTenscknii npoTy
El- ModBUS —KoHdurypauwma
""" test ID: AT101 1
..... gate
E- OPC UA Mma: | AT 101_1
|
J CBop aanHLx COnucaHue:
El- Mogyne:
Eh Wi werounmkos aal |
£ ModBUS
- testTCP
E testRTU
Bk KM 101
AT 101 1 Brnw4ate: |E|
: b AT 101_2
.. DCON knueHT MepedeHe aTpubyTos:
" SHMP knueHT R:100:n:Ti:T exon
" OBopyaoceanue ICP I R:101:r:To: T erixon
[ Bnoumeiii sermenuTen a R:102:rw: CwiMponzeoa,
- YeTpoicrea ACKY -
L Em -
(<] | [4]+]

B rarman

Puc. 4.1.6. Ctpanuna koHpurypaiuu napamerpa koarposuiepa "ModBUS".

B paznene "Konduryparus" HEMOCPEICTBEHHO CONEPIKUTCS KOHPUTYpAIHs 00BbEKTa ImapaMmerpa:
« "Wnentudukatop" u "Mma" cogepxar HazBaHMsI, KOTOPbIE Mbl BBOAMJIH IIPH CO3AaHUU OOBEKTA.
+ "OnucaHue" MOXKET CO/IepKaTh Pa3BEPHYTYIO XapaKTEPUCTUKY M Ha3HAUCHHE OOBEKTA.
« "BxmrouaTh" yKasplBaeT Ha TO, B KaKO€ COCTOSHHE TIEPEBOJIUTH OOBEKT TIPH 3amycka
OpenSCADA. YcraHnoBum noze.
« "llepeyeHb aTpuOyTOB" COACPKUT KOHPUTYPAIMIO aTPHOYTOB MapaMeTPOB B COOTHOIICHUH WX
¢ peructpamu 1 outamu ModBUS. O3HakoMuTbCs ¢ OPMATOM 3alMCHU MOKHO U3 BCIUIBIBAIOIIEH
MOJICKA3KU. Y CTAHOBUM COZEPKUMOE ITOTO TEKCTOBOTO TIOJISI B:

R:100:r:Ti:T BXOZX
R:101:r:To:T BHIXOZX
R:102:rw:Cw:IlpomsBOIn.

Takum >xe oOpazom co3manum BTopoil mapametrp: "ATI101 2" ¢ umenem "AT 101 2". Ilepeuenn
aTpuOyYTOB JJIs HETO YCTAaHOBUM B!

R:103:r:Ti:T BxXOXI
R:104:r:To:T BHXOZX
R:105:rw:Cw:IIpousBon.
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CoxpanuM 06a oObekTa napaMerpa. Tenepb Mbl MOXKEM BKJIFOUUTh U 3aIlyCTUTh HAIll KOHTPOJLIEP JUIs
UHUOUAIMK oOMeHa. [[ng 3Toro BepHEMCS Ha CTpaHUIy HaIIero Oo0bEeKTa KOHTpOJUIepa W B pasjelne
"Cocrosinue" ycranoBuMm (uaxkék "3amymen". Ecnmu Mbpl HUYEro He MPOIMYCTHJIH, TO OOMEH YCHEITHO
3amyctutcs U B nosie "Ctaryc" Mbl OJIyduM MOA0OHOE MpeIcTaBIeHHOMY Ha puc.4.1.7.

g @ OpenSCADA QTCfg: Memo cTaHuns

®aiin  PeaakTwpoeaHue Bua  Nowmowe QTStarter

880000 L1200 2D

MMaA t] .
p— KoHtponnep: KM 101
El’ JeMo cTaHLMA
- .__i Easel AaHHEIX KoHTponnep Mapamerpei
: E}B EesonacHocTe
g TpaHonapTel —~ CocToAHKWE IE]
e falé TpaHcnopTHLie NpoToka Cratyc: O:3anywen. Boizos c nepvopom 1 c. Bpemna cbopa panvbix 0.2 16 mc.
H'I‘I'P-peanniau.un Npouvrano 7251(0) pervcrpoe, 0(0) 6vroe. 3ankicano 0 perncrpoe, 0 Gymoe.
I:I- CobereerHeIii npoTokon Owwrbok coemmennn 0, zanpoca 0.
t} MoneaoeaTensckMid NpoTy
B ModBUS BrnwHeH: |z|
test anyweH: |I|
- gate
- opc uA Bl koHTponnepa: [“'."‘ |"']
EJ CBop AaHHEIX
Eh Mozyns: ~KoHdurypauua
-- Lnwz MCTOYHWKOE A3 ID: kM101
£ MadBUS
; .. tastTCP Ima: [KM 101
[} testRTU JnucaHwe:
e AT 1011
e AT 101_2
DCON knueHT | .
e SHMP knuenTt
- DBopyaoeaHne ICP L
~ BAGYHEIA BEMHMETATEN BrAm-aTe! @
YeTpoRcrea ACKY
: H CBop AaHHEIX o 3anyceare: [V
3EYKOBARA KapTa "
..ﬂomqem“ﬁ YPOBEHE MpesnodTeHWe MCNONHEHWA: [-:Bhlcm(uﬁ YPOBEHE> |V]
Bl B iaval "
[II | BT R HW Tabnuwua napameTpoe: [ModBusPrm_KMlUl ] E
[ ] MnaHWDoEaHWE onNooca: [:L |"] h

Flemad 4

Puc. 4.1.7. Ctpanuia o0beKkTa KOHTPOJIJIEPA MPU YCTICIITHOM 0OMeHe ¢ (PU3HUYECKUM KOHTPOJIICPOM.
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B cinyuae ycnemHoro oboMeHa ¢ (U3MYECKUM KOHTPOJJIEPOM Mbl IOJIYYHUM OIMCAHHBIE JIaHHBIE
KoHTpoyiepa B uHppactpykrype OpenSCADA. YBuaerh 3T JaHHBIE MOXXHO Ha BKIaake "ATpuOyThI"
Hamux napamerpoB AT101 1 (puc.4.1.8) u AT101 2. IlockonbKy OIpoc MPOU3BOIUTCS PETYISPHO U C
HNEPUOUYHOCTBIO B CEKYH]ly, TO Mbl MOXKEM HaOJII0JaTh UX M3MEHEHUue, Haxumass KHONKy "OOHOBUTH
TEKYILYI0 CTPaHUIy" Ha MaHEIU UHCTPYMEHTOB.

g-."l O OpenSCADA QTCfg: Jemo cTaHuus

®aiin  PepakTupoeaHwe Bua Nomowe QTStarter
8 OO0 =110 200 @9

Mapamerp: AT 101_1

- ga Bazel AaHHEIX Mapamerp . ATpEYTEI ApxKBayMa

| 1

- I',‘ 1y BezonacHocTe
- _,f TpaHcnopTel 10 AT101 1
“lgd TPAHCNOPTHEIE NpOTO
- HTTP-peanwsauna Mma: AT 101_1
-+ CoBcTEEHHEIR NpoTok QnMEaHme:

Bl Monesoeatenscknid np

o0-B-E-3

= J CBop AaHHEIx
= Moy - Owwkbka: g

-- Wnwz vcrodHueEoe
£ ModBUS
-- testTCP T eelxo8: 16728
E} tastRTU
£} KM 101 Mpowzeoa.: | 200

AT 101 1

L AT 101 2
e DCON KNUeAT E

-- SHMP knwueH
CIEEN [<]7]

T Bxoa: 30842

1k

B rarman

Puc. 4.1.8. Ctpanuna onucanHbix atpudyToB mapamerpa AT101 1.

Ha sTom xoHurypamus coopa TaHHBIX CUATACTCS 3aKOHUYEHHO.

4.2. OopabdoTka mosyyeHHbIX JaHHBIX TII

Yacto BcTpedaeTcss CHUTyalus, KOTrJa WCXOAHBIC JaHHBIC, IOJYYCHHBIE W3 HMCTOYHUKA JIaHHBIX,
SBIISIOTCS "CBIPBIMU", T.€. HETOTOBBIMH WJIM HEYAOOHBIMU JUISI BU3YallbHOTO TPEJCTABIICHUS, MOITOMY
HEOOXOJAMMO BBITIOJHUTH ATy MOATOTOBKY. B HamiemM mnpumepe Mbl TOJYYHIIM JIaHHBIE, KOTOPHIE
MOCTYIAIOT B KOJE OT LIKaJIbl BHYTpU KOHTposuiepa. Hamia 3agada - BBINOTHUTH BBIYUCIECHUE PEAbHBIX
3HaYCHWH U3 TOJNY4YeHHBIX JaHHBIX. OOpaboTky manHeix B OpenSCADA MOXHO JenaTh, Kak
HEMOCPEJICTBEHHO NpU BH3yaiu3anuu, Tak U B moxacucteme "COop nanubix". OgHAKO, CMEIIUBaHUE
npoliecca BU3yalu3alud U 00pabOTKH MCXOIHBIX JAHHBIX BHOCHUT ITyTAHUILYy B KOH(UTYpalHuio, a TaKkKe
JienaeT MoaydeHHbIe 00pa3bl BU3yaTu3ali Majio MIPUTOIHBIMHE JIJIs TOBTOPHOT'O UCTIOIB30BaHusl. [1o 3Toit
MPUYUHE BBIOJHUM MOJTOTOBKY JIaHHBIX B Tojicucteme "COop JaHHBIX".

Boruncnenus B nogcucreme "CO0p 1aHHBIX" BBITOIHSAIOTCS TOCPEACTBOM MOJYJIS JIOTHYECKOIO YPOBHS
"LogicLev" u mabnoHoB mnapaMmeTpoB mnojacucteMsl "COop npanHbIX". JleTanbHee O3HAKOMHUTBCS C
KoHuernuen "Jlornyeckoro ypoBHs" MOXHO 1o ccbuike http://wiki.oscada.org/Doc/DAQ?v=1dv7#h831-9

I[J'ISI BBIIIOJTHEHHUS BBIYMCICHUM B MOAYJIC JIOTHYCCKOI'O0 YPOBHSA HYXHO MPEABAPUTCIBHO CO34aTh


http://wiki.oscada.org/Doc/DAQ?v=1dv7#h831-9
http://wiki.oscada.org/Doc/LogicLev?v=6ed
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mabsoH mapamerpa noacuctemsl "Coop maHHbIX". J{71s 3TOro OTKpoeM cTpaHuily OMOIMOTEKH Ma0JIOHOB
"bazoBeie mrabmonsr" ("emo cranmus"->"COop maHHBIX"->"buOnmoreka 1radnoHoB"->"ba3oBbIe
mabJoHBI") W TOCPECTBOM KOHTEKCTHOTO MEHIO co3maauM o0bekT mabmona "airCooler" ¢ umenem
"Bo3aymnslii xonoauiabHUK". CTpaHuIa KOHGUrypalyy MojJy4eHHOTo 00bekTa n3o0paxena Ha puc.4.2.1.
OTa cTpaHUIA COACPKUT pa3fell COCTOSHHS U ONEPATUBHOTO YIpaBiieHHs. MBI MOXeM cAenaTh MaliioH
JIOCTYIHBIM, YCTaHOBHMB ()JIaKOK HANpPOTHUB COOTBETCTBYIOIIETO0 moist. JlocTymHble MIaOIOHBI MOTYT
MOJIKIIIOYAThCS K TapaMeTpaM cOopa JaHHBIX, a MapaMmeTpbl OyAyT BHIOTHATH BBIYUCIICHUS MO STOMY
mabmony. B mone "Mcmonp3oBaHO" yKa3bIBa€TCS YHCIO OOBEKTOB, KOTOPHIE HCIONB3YIOT JaHHBIN
mrabaoH JUIsl BhIUMCIIEHHUS oOpasza mapamerpa. B pasgene "Kondwurypauus" comepkarbes TOIBKO YyKe
3HAKOMBIE HaM I0JI KOH(UTYpaIiH.

.-4- 2 OpenSCADA QTCfg: Oemo cTaHumna

®aiin  PeaakTupoeaHve Bua  Nomowe QTStarter

B3 0C00 = H&l|200 29
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(<] (1)

[«

B raman

Puc. 4.2.1. Ctpanuna koHpurypanuu oobekra madioHa.

OcHoBHas KoHpUTypalus u GopMupoBaHKE MAOIOHA MapamMeTpa cOOpa JaHHBIX OCYIIECTBISETCS BO
Bimanke "IO" (puc.4.2.2) mabnona. [leranpHoe ommcanue mporecca GOpMHPOBaHUS IIabI0OHA MOXKHO

HOJY4MTh 1O ccbuike: http://wiki.oscada.org/Doc/OpisanieProgrammy?v=140s#h827-6 .

CoznanuMm B madnone aBa cBorictBa st Bxon0B ("TiCod", "ToCod"), nBa ans Beixomgos ("Ti","To") u
onuH npo3paunblii ("Cw"). CoiictBam "TiCod", "ToCod" u "Cw" yctanoBum ¢uar "Kondurypanus" B
"CBs13p", UTO TIO3BOJIUT K HUM TOJBS3BIBATH ChIpoil nctouHuK. [lapamerpam "Ti" u "To" ycranoBum ¢har
"Atpubyt" B "Tonbko urenue", a "Cw" B "llonsblii noctyn" ans ¢popmupoBaHus TpEX aTpuOYTOB: J1Ba
TOJILKO HA YTEHHE U OMH Ha MOJIHBIN JOCTYII Y pe3yIbTHPYIOLIETO MapaMeTpa coopa JaHHBIX.

SA3p1k nporpammel ycranoBuM B "JavalikeCalc.JavaScript", a mporpammy B:

Ti=150*TiCod/65536;
To=100*ToCod/65536;


http://wiki.oscada.org/Doc/OpisanieProgrammy?v=14os#h827-6
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Fio W OpenSCADA QTCfg: Oemo cTaHumna
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Puc. 4.2.2. Bxknaaka "lO" ctpanuisl KoHGHUTYparuu 00beKTa MadIoHA.
[Tomy4yeHHbIi TIa0IOH COXPAaHUM M YCTaHOBHM (hJIar TOCTYITHOCTH.

Teneps co3gamuM OOBEKTHI KOHTpOJUIEpa U mapamerpoB B moayne "LogicLev" moacucremsr "Coop
nmauabIX". KonTpomtep u ero mapamerpsl B Moayie "LogicLev" co3maloTcs HIEHTHYHO PaHee CO3aHHBIM
B moxayne "ModBUS" Ha crpanune: "emo cranmus"->"CO6op nanabIX"->"Momyns"->"Jlornueckuit
ypoBeHb". OOBEKT KOHTPOJUIEPA U MapaMeTPOB Ha30BEM UAEHTHYHO 00BbeKTaM B Moayie "ModBUS".



O6bexkT koHTposiepa Mmoayns "LogicLev" (puc.4.2.3) He wumeer crneuupuyueckux HACTPOCK U
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YCTAHOBJICHHBIC 10 YMOJYaHUIO MOKHO HC TPOT'aTh.

ADA QTCfg: Oema cTaHuua
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Puc. 4.2.3. I'naBHast BKJ1a/iIka HaCTpOHKH 00beKkTa KOHTpoiepa Mmoayins LogicLev.
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O6bexT mapamerpa konTposuiepa moayis "LogicLev" (puc.4.2.4) u3 cneunduyeckux HaCTPOEK UMEET
tonbko "Pexum", rme HyxHo ycranoBuTh "lllaGnon", a cmpaBa BbIOpaTh aapec CO3JaHHOTO HaMH
nra0soHa.

S CADA QTCHg: Oemo cTaHuna

®aiin  PeapakTupoeaHWe Bua  Nomowe QTStarter

83000 R=% L2000 8
o ]

MNMapametp: AT 101_1
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B rarman

Puc. 4.2.4. Ctpanuna koHpUrypanuu napamerpa kourposuiepa "LogicLev".
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Kpome 6a30Boit koHpUTYypamuu mapaMerpa HyKHO CKOH(PHUTYPHUPOBATh MOAKIOYEHHBIN Ma0JIOH (pHC.
4.2.5). Bximaaka koHurypamuu malioHa MOSIBISETCS B pekume mnapamerpa "Bxiouen". BrmouuTtsb
napaMeTrp MOXKHO, BKJIIOYHMB MpeaBapuTenbHo KoHTposuiep. ®mar "llokaspiBaTh TONBKO aTpuOyTHI"
NO3BOJISIET yYCTAHABJIMBAaTh OTHENBHO Kaxayro cBsA3b (puc.4.2.6). Ilockonmbky ™Mbl B m1a0ioHe
peycMOTpUTEIbHO ommcanu (opmar ceszeid B Buzae "[lapametp|Ti", To Bce TpU CBSI3HM MBI MOMKEM
YCTaHOBUTH MPOCTO YyKazaB ajapec K mapamerpy B KoHTposuiepe "ModBus". Vkaxem agapeca
"ModBus.KM101.AT101 1" u "ModBus.KM101.AT101_ 2" B cOOTBETCTBYIOIIMX MapamMeTpax.

HyxHO oT™MeTuTh, 4TO BCe TOJIsA BBOJA aapecoB 00bekToB B OpenSCADA cHaOGXeHbl MEXaHU3MOM
HaOopa azapeca. JlaHHBI MeXaHU3M IMOJIpa3yMeBaeT IO3JEMEHTHBI BbIOOp, B Mpolecce KOTOPOTo
MPOUCXOANUT ABMKEHUE B IiryOob. Hampumep, mpu Habope agpeca "ModBus.KM101.AT101 1" Buauaine
Mbl OyZieM MMETh BO3MOXKHOCTb BbIOOpa THUIIA MCTOYHMKA JaHHBIX, B 4Hcie KOTOphIX Oyzaer "ModBus".
Bribpas mynkr "ModBus" B mepeueHb IOCTYHHBIX AJIEMEHTOB JUIS BBIOOpa H00ABSTCS KOHTPOJIIEPHI
moayis "ModBus", B uucie koroporo Oyaer "ModBus.KM101". Beibop snementa "ModBus.KM101"
N00aBHUT B CIIMCOK MapaMeTpsl KOHTPOJUIEpa U T.J. 10 KOHEYHOTO 3JIEMEHTa B COOTBETCTBUU C MEpapXUCH
00wexToB ( http://wiki.oscada.org/Doc/OpisanieProgrammy?v=gax#h827-6 ). Jlns BO3MOXHOCTh BO3BpaTa
Ha YPOBHHM BBIIIE B CIIMCOK BBIOOpa BCTABIISIFOTCS AJIEMEHTBHI BCEX BBIIIECTOSAIIMX YPOBHEH OT TEKYyILEro
3HAYCHUs aJIpeca.

et W CipenSCADA QTCfg: Jemo cTanuus
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B roman

Puc. 4.2.5. Bxnanka "Kondurypamus mabdnona" crpanuilsl napamerpa konrposuiepa "LogicLev".
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CpenSCADA QTCfg: Demo cTaHuua
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B roman

Puc. 4.2.6. Bknaaka "Koudurypanus madnoHa" ctpanuilsl napamerpa kKoHTpoiiepa "LogicLev" ¢

Pa3BOPOTOM CBSI3EH.
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CoxpaHuM co3/laHHbIE 00BEKTHl KOHTpoJUIepa U nmapameTpos. [locie 3Toro 3amycTuM KOHTpOJIIEp Ha
UCTIOJIHEHHE, YCTaHOBUB ¢uar koHTposutepa "3amymieH" B pasgene "CocrosHue". Ecnu Mbl HUYEro He
MPOIYCTHJIM, TO BBIYMCICHUE YCHENmHO 3amycturcs u B mosie "Cratyc" MBI MOMyYUM TMOJ00HOE
IIpeJICTaBIeHHOMY Ha puc.4.2.7.

g W OpenSCADA QTCfg: Nemo cTaHUNA
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Puc. 4.2.7. Ctpanuna o0bekTa KOHTpOJUIepa MpHY YCIEITHOM BBIYUCICHUH KOHTPOJUIEpa B MOYJIe
"LogicLev".
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B cnyudae ycnienHoi o0paOoTKu Koja 1mabjioHa B mapaMeTpax MbI MOIy4uM 00paboTaHHbIE TaHHBIE B
unppactpykrype OpenSCADA. VYBuzmers 5TH AaHHBIE MOXXHO Ha BKIaake "ATpuOyTsl" Hammx
napameTpoB AT101 1 (puc.4.2.8) u AT101 2.

g B OpenSCADA QTCfg: Aemo cTaHuua

®aiin  PeapakTupoeaHWe Bua  Nomowe QTStarter
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B rarman

Puc. 4.2.8. Ctpanuna arpudyros mapametpa AT101 1 momymst "LogicLev".

Ha sTom xoHurypanus o6paboTKu JaHHBIX CYUTACTCS 3aKOHYEHHOU.
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4.3. Bkirovyenne apxupupoBanus aHubix TII

Jis mMHOTMX 3anmau TpeOyeTcs BeneHue uctopuu mapamerpoB TII. Jns BKIIOYEHHS apXMBHPOBAHUS
atpubytoB "Ti" u "To" mapamerpoB AT101 1 u ATI01 2 B paHee co3gaHHOM KOHTpPOJUIEPE MOIYJIS
"LogicLev" moctarouHo Ha Bkiajke "ApXuBanus' CTpaHHUIBI MApaMETPOB BBIOPATh, KaKue aTpUOYTHI
apXMBUPOBATh M Ha Kakux apxuBaropax (puc.4.3.1). Beibepem apxuBaruio atpudyroB "Ti" m "To" B
apxusarope "FSArch.1s".

o W OpenSCADA QTCfg: Oemo cTaHuna
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B rarman

Puc. 4.3.1. Bknaaka "ApxuBanuusa" napamerpa AT101 1 moxyns "LogicLev".
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B pesynbrare 310l omepanuu OyAyT aBTOMATHUYECKH CO3/aHbl OOBEKTbI apXMBOB ISl BbIOPAHHBIX
atpubytoB. Hampumep, oObekt apxuBa ans arpuOyra "Ti" mapamerpa ATI101 1 mpencraBinen Ha
puc.4.3.2.

JpenSCADA QTCfg: Aemo cTaHuuA
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Puc. 4.3.2. Ctpanuna o0bexta apxuBa arpudyra "Ti" napamerpa AT101 1.
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OOBIYHO HACTPOMKH apXHWBa MEHSTh HE HY)KHO, OJTHAKO, €CIIU TIoTpedyeTcs ocobas koHpurypamus, To
e€ MOXHO C/eNaTh Ha yKa3aHHOM BbIIIE cTpaHulle. Yaiie MOXKeT MOHaJ00UThCs MoTyueHHe HH(popMaIiuu
00 apxuBe. Hampumep, y3HaTh pa3mMep apxuBa Kak 10 BPEMEHH, TaK U Ha HOCUTEJIE, a TAK)Ke B3TJISTHYTh HA

rpa¢uk napamerpa (puc.4.3.3).
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B rorman

Puc. 4.3.3. Bxiagka "3Hauenus" crpaHuisl o0bekTa apxuBa arpudyra "Ti" mapamerpa AT101 1.
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5. ®opMuUpOBaHUE BU3YAJIBbHOI0 NPEICTABICHUSA

®opMupoBaHNE BH3YAIILHOTO TPEICTABICHHUS MOXKET BBIMOJHATHCS HAa TPEX YPOBHSIX CIOXHOCTH U
MOJIb30BaTEIb MOKET BHIOpaTh JHOOOW M3 HUX, B 3aBHCHUMOCTH OT YPOBHS CBOMX 3HAHMNA M HAIWYHS
OMOTMOTEK C TOTOBBIMHU 00Opa3aMu U MIa0JIOHAMMU.

[epBBIii ypoBeHb TpeOyeT MUHUMAIBHOH KBaTH(PUKAIIMH MOJIH30BATENs, HO MOJpa3yMeBacT HATMUUE
Onbnmorex MmAaOIOHHBIX KaJpPOB, HYKHBIX JJIS DPEUICHUS €ro 3ajadd. B paMkax MepBOTO YpOBHs
HOJIB30BATENIO0 JJOCTATOYHO 3HATh, KAK MOJKIIOYUTH AWHAMUKY K CTPAaHWIAM LIa0JIOHHBIX KaJpOB U Kak
00aBUTH HOBBIE CTPAHUIIBI IIAOJOHHBIX KaJIPOB.

Bropo#i ypoBeHb mNpemycMaTpuBaeT JOIMOJHUTEIBHYIO CIIOCOOHOCTh CO3/1aBaTh HOBBIC KaJphl Ha
OCHOBE TOTOBBIX KOMIUIEKCHBIX 3JIEMEHTOB, MyTEM IMPOCTOTO WX pa3MelleHus B obnactu kaapa. s
obecrieueHUsT 3TOTO  KBATM(UKAIMOHHOTO  YPOBHS  TOJ30BATENI0  TOHAM00SITCS  OMOIMOTEKH
KOMILIEKCHBIX JIEMEHTOB, HY)KHBIX JIJISl PEIICHUsSI €ro 3ajad.

W Tperuit ypoBeHb NpeoyCMAaTpUBACT BIAJCHHE BCEMH HWHCTPYMEHTAMHU Cpelbl pPa3paboOTKH
Bm3yanbHbIX HHTEpdeiicoB OpenSCADA, BKkiodas CO3MaHHE HOBBIX KOMIUICKCHBIX JJIEMEHTOB U
pa3paboTKu HOBBIX UHTEP(EICOB MOIB30BATENS B MPOEKTE.

Bce pabotbl Han uHTepdeiicoM Bu3yanu3aluuu OyleM BBINOJHATH B OKpYXeHHMM Moayns "Vision"
nonacuctemsl "[lonp3oBatensckue uHTepdeiicel". Jlns oTKpbITHS OkHAa uHTepdeiica "Vision" HaxMEM
BTOPYIO MKOHKY CIIpaBa Ha MaHelM MHCTPYMEHTOB KOH(HUrypaTtopa. B pe3ynpTare monydum OKHO, paHee
n300paxk€HHOE Ha puc.3.3.
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5.1. JloGaBJieHre MIA0JJOHHOM CTPAHMIBI B IPOEKT M MOAKJIIOYECHUE THHAMUKH

PaccmoTpum 3amauy nepBOro ypoBHS CIIOKHOCTH, KOTZIa B YK€ pa3paboTaHHOM HHTepQelice HYKHO
MOAKITIOYUTh JIUHAMUKY K 11a0iaoHHOW crpanunie. Ilonstue "IllaGmoH crpaHuUIel" Moapa3syMeBaeT
CTpaHUIly, HA OCHOBE KOTOPOM IIyTEM HACJIEN0BAaHUSA MOXKET CO3/1aBaThCsl MHOKECTBO KOHEUHBIX CTPAHULL
BHU3YyaJIN3allMi ¢ MHIWBUAYaJIbHBIM IIepeuHeM AuHAMUKH. [Ipumepom takux crpanur ssisrorcs: "['pynna
rpadukos", "I'pynna koutypos", "O630pHbIi kaapel" u "CBoanas Tabnuna". Ha puc.5.1.1 npencrasiena
mabioHHas ctpanuna "['pynna rpaduxos"” B nepese mpoekrta "['pynmnsl curnanuzanuii (madioH)".

& wision-paspaBorka

@aiin  PeaakTMposaHwe [poexkT Bugker Okdo Bua MNowowe QTStarter

= 6 8 Mhs nE = @ E= Tes =
MpoekTel

-

Bunscet: /prij_tmpl50/pg_so/pag_1/pg_ggraph

|L'1Mﬁ i

8@ Fpynnel curHanmsagnida (wab rpyl'll'la Fpad)l."IKOB
E‘ I KopHeeas crpaHuua (OC
B Fpynna 1

MpoekTel

- Bl Tpadukn 1
- AoKYMEHTE]
- MHemocxemel
™ Mpynna koHTypoE
-l rpynna oBzopHe:
Fpynna 2
CeoAHele rpadukn
aHenW ynpaeneHua
- Wl AGLES

Bumket

[ P — (]
ATpnbyTel

|ATpM6'¢T |3Ha‘-|EHME

ATpuByTel

[s{-EETY]

L] ]
(£00%][*|vam. paznepal.[roman
Puc. 5.1.1. Illabnonnas ctpanuua "I'pynna rpaguxos”.

[[Tabnonnas crpanuna "I'pynma rpadgukoB" mpeaocTaBiIsieT BO3MOXKHOCTh MOAKIIOYUTH 10 BOCHBMH
CUTHAJIOB JIJISl OJTHOBPEMEHHOTO UX 0TOOpakeHUs Ha rpaduke. DIEMEHThl OTOOPAKCHHSI 3HAUCHUS CBEPXY
ABTOMATHUYECKU CKPBIBAIOTCS ISl HEYCTAHOBJICHHBIX CCHUIOK.
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Cozganum HOBy rpynmy rpagukos "I'paduxu 2" B mabnoHHoM koHteiiHepe "I'pynna rpaduxos”
NepBOil Tpynmbl KOpPHEBOH cTpaHuubl mnpoekTa "I'pynmbl curHamuzammii (mabmoH)". lns storo B
KOHTEKCTHOM MeHI0 yHKTa "I 'pymma rpadukos" BeroepeM "J[00aBUTh BU3yalbHBIH 35ieMeHT" (prc.5.1.2).
s BBOJA MAEGHTU(HUKATOpPA M UMEHHM HOBOTO BU3YaJbHOI'O 3JE€MEHTa MOSBHUTCS TUAJIOr JUIsl UX BBOJA
(puc.5.1.3). Breaém nnenrudukartop "2" u ums "I'paduxu 2".

Vision-pazpafoTea

$aiin  PesaktwpoeaHwe [peoext Buaker OkHo Bua Nomowe QTStarter

B oDUBRAE L . CEmsREIE
[0 R s,

Mma

L:.|‘ FpyAnel curHankzaymid (wabno...
El MM Kopreeas crpanmua (OC)
i [ rpynna 1

I BunaseT I MNpoekTEl

| lpynna rpadues
] rpaduen 1 . JanycTMTe MCNoQNHEHWE NPOEKTA
-- AokyMeHTEl -
_. MLeMe cx e MLl H Hoerld npoekT
G- - Fpynna koHTYpoE[S 3B 'Th BM3YanbHbIA 3NeMeHT Ctrl+1
- Ml Fpynna obaopHel >
__ Fpynna 2 ' Y¥4anMTE BHMEYankHEIA 3NemMeHT Ctrl+D
H Bl CeoaHule rpapuKn . OHUCTUTE MIMEHEHWA BWMIYaNbHOro INeMeHTa
[} Manenn ynpaeneHus
H- [ AGLKS - CeoMCTBA BM3YaneHOro aNeMeHTa Ctrl+P
1 I | ‘- PeaakTUPOEaTE EMIYANEHEIA 3Ne8MeHT Ctrl+E
L iy ATpuByTRl [ Eridmrsrrzsy Gz »
'E‘ ATpuByT |3HEHEHI|'|E EwBnuoTteka: mnEls »
=
E- 1d ggraph EvBnuvoTexa: AGLES 3
= MyTe fpi_tmplSo/pg_. EuBnuoTeka: Main 3
- PoAWMTENE Swlb_Main/wdg_...
= - KopeHs Box ﬁ EwBnuoTeka: test »
=
G Wua Fpynna rpaduko 4 BubnwoTteka: originals 3
T - OnWMcanne WabnoH cTpaHm. .. %’ BelpezaTe BM3YankHEelid anemaHT Ctrl+x
_“: KonWpoEaTe BU3YankHEIA 3NeMeHT Ctrl4+C
- BENHeH true
I o ﬂ BcTaEMme BMEYancHEIA SNEMEHT Cr[4
EH recmeTtpua [0, 0, 200, &00,.. . SlamEre tE E
- Momowe [.]
. CoxpaHuTe B BJ, Ctrl+s = I
HaxaTe anA aoBaBneHWMA BMIyaneHoro 3 ﬁ' OEHOBWTE NpoSKTE :_-rpaHu|1|:||:|1ﬁ |E| Mam., pazmepa D reman d

Puc. 5.1.2. JloGaBnenue rpynmnsl rpaguxos "['paduku 2".

BeeanTte I.I1.IJ.I!HTI.I1¢I.I1KETHFI W MMA HOBGro EM.IJ.HETE.I"EI’FEHI.I'ILLH.

ID: |2 ]

Mma: Irpad:mcu 2 I

|f MpUHATE

| x OTMEHS
A

Puc. 5.1.3. Jlnanor BBoJIa MACHTU(PUKATOPA U UMCHH.
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[Tocne monTBep:kIeHUS BBOJa MMEHH Oy/eT co3faHa HOBas cTpaHuua. OqHaKo, s €€ akTUBAIUU HaM
MOHAIO0UTCS €€ BKIIOYHTh. BKITIOYUTH CTpAaHUIY MOXKHO B JHAJIOTE PEIAKTHPOBAHUS CBOWCTB CTPAHMIIBI
(puc.5.1.4). OTKpBITH 3TY CTPAHUILY MOKHO TIOCPEACTBOM BbIOOpa MyHKTa MeHI0 "CBONCTBA BU3YaIHHOTO
srieMeHTa" B KOHTEKCTHOM MEHIO BHOBb CO3JaHHOUN CTPaHUIIBL.

e B CTpaHuua npoekta: Sprj_tmplSO/pa_so/pg_1/pg_ggraph/pg_2
BuaweT | Arpubyte | OBpaborka | Cemam |
—CocToAHKE
Brnw4eH:! E'
PoAWTENLCKMA BEWAMET! [ |"]
TUN cTpaHMLEL: [CTaH,ﬂ,apT IT
—Kondurypauna
1d: |2
KopeHe: |Eax
MyTe: |J’plj_tmplSDng_EoJ"pg_iJ"pg_ggraph.u"pg_z
Mma: [Fpa-:bm-wl 2
CnucaHwue!

Wabnon crpanduy: "Mpynna rpadgukos”

Bnaseney, rpynna. [I'OFI"IEFI IT] [UEEI'E IT]

Oocryn: [DEaap M yApaEneHWe IT] [DEaap W yApaeneHWe I"] [DEaap hd

Puc. 5.1.4. lnanor pegakTupoBaHUsl CBOMCTB BU3YaJIbHOI'O JIEMEHTA.

[Tocne BKIIIOYCHHUSI CTPAHMIIBI MOXKHO MPHUCTYIATh K YCTAHOBKE CBSI3€H HAa CO3JaHHBIC B TPEABLIYIICH
IJIaBe TMapaMmeTphl KOHTPOJUIEpPOB. JIJIs ATOro, HE TOKHAAs TUAJIOTa PEIaKTHPOBAHHS CBOWCTB BHOBB
co3maHHOl cTpanunbl (puc.5.1.4), nepeiiném Ha Bkiaaky "Csssu" (puc.5.1.5). Ha srToil Bkiiagke Mbl
yBUIUM nepeBo ¢ anementamu "ell" ... "el8". PasBepHyB m000W W3 3IIEMEHTOB MBI YBUAMM BETKY
"Parameter", BOT B HEll MBI U JJOJDKHBI YKa3aTh WX BHIOpaTh aapec Hamux atpudyToB "Ti" u "To". Utoro
3alOJIHUM YEeThIpe dJieMeHTa. [Ipu 3amoJiHeHWHM 3JIEMEHTOB 4YacTh CBOWCTB HYXXHO YKa3bIBaTh Kak
noctosiHHbIe. HarmpumMep, 00s13aTebHO HY)KHO yKa3aTh:

« name - "val:AT101 1 Ti"

+ ed-"val:rpan.C"

« max - "val:150" (mns Ti) u "val:100" (ms To)
« min - "val:0"

Ecnu 3apanee npeagycMoTpeTh Haquuue aTpuOyTOB, YKa3aHHBIX IMOCTOSHHBIMH B IIA0JIOHE Mapamerpa
KOHTPOJLIIEPA, TO MOKHO OyZIeT yKa3bIBaTh TOJIBKO MapaMeTp, a aTpuOyThl pacCTaBATCS aBTOMATUYECKHU.
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CTpaHnwa npoekTa: [/

_1/pg_ggraph/pg_2

[ BuakeT | ATpWEYTEI

ObpaboTka CeAzn l

Kma ZHa4eHWe
Eh el
El- Parameter PazpeneHo: val:AT101_1 Ti, , . prm:fLogiclev/EM101/ATi01_1/Ti, valirpa...
= Rame val:AT101 1 Ti
- aMax
- addr prrn:fLogicLev/KM101/AT101 1/Ti
- ad valirpaa.C
- max val:150
= min val:0
- pModes
- pModeC
- prec
- wMax
- whin
= color #aeT7c3
- digComs
- digRevers
- digStts
- elz
[l Parameter PazpeneHo: waliAT101_1 To, , , prrnifLogiclev/KM101/AT101_1/To, valirp...
i val:AT101_1 To
prrn:fLogiclev/KM101/AT101_1/To
valirpaa. C

Puc. 5.1.5. Bkinagka "Csizu" auanora peJakTUpOBAaHUS CBOWCTB BU3YAIBHOTO DJIEMEHTA.
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3aKOHYUB BBOJI CBSI3EH, MOXKEM MIPOBEPUTH, UTO MOJIYUYUIIOCH B pe3ysbTare HauX ycuiauil. s aToro
3aKpOeM OHO JIMaiora CBOWCTB U 3amycTuM mpoekT "['pynmbel curnanmzanuii (mabioH)" Ha UCHOTHEHUE,
PO KHOTIKY 3aITyCKa Mbl TIOMHHUM M3 MEPBBIX I71aB. 3aTeM BhIOEpeM TpadUKu U MEPEKITIOYUMCS Ha BTOPYIO
ctpanuity. [Ipu 6e30mnb0yHON KOHGUTYpALIMU MBI JOJDKHBI YBUAETh YTO-TO MOJI0OHOE M300paKEHHOMY
Ha puc.5.1.6.

Tpynnel curanuzauni (wabnox)

gaﬁn HapyweHue Bua MNomowe

Mpynna 1

Mpynna rpacukos:

v B @ Q &

roman

Puc. 5.1.6. Co3xanHas rpymima rpauKoB ¢ YeTHIPhMSI MOAKITFOYCHHBIMI CHTHAJIAMHU.

5.2. Co3naHue HOBOI0 KaJpa, MHEMOCXEMbI

[TogHuMEM IIaHKY W CO3JaJMM HOBBIM KajJp, KyJa MOMECTHM 0a30BbI€ 3JEMEHTHI OTOOPaKCHHS
3HAUEHUHN MapaMeTpoB HAIIMX KOHTPOJIEpoB. Takue Kaapbl OOBIYHO HA3BIBAIOTCS MHEMOCXEMaMU U
KpoMe OTOOpakeHusi AWMHAMHUKUA, M JIaXX€ B MEPBYIO OUYepe/b, COAEPkKAT CTAaTUYECKOE H300paKeHUe
TEXHOJIOTHYECKOT0 Mpollecca B MHEMOHHYECKOM IpejacTaBieHUH. Mbl ke He OyaeM aKIeHTUPOBAaTh
BHMMAaHHE Ha CO3JaHUE CTATUKH, a JOOABUM 3JIEMEHThl AUHAMUKHA W TOJKIIOUYMM K HEW HapameTpbl
HaIIUX KOHTpoJUIepoB. Hy 1 momMecTuM co3aHHBIN Kaap B IEPEBO YXKE U3BECTHOTO HAM IPOEKTA.

HoBble kanpbl, NpeaHa3HAUEHHBIE B MOCIEACTBUU Ul NOMELIEHUS B MPOEKT, MPUHITO CO3/1aBaTh B
oubnuorexke BuUIKeTOB. Co3znaauM HOByro OuOnnorexky BumpkeroB "KM101"; BeIOpaB BepTHUKAIbHYIO
BKIaAKy "Bumker" M B KOHTEKCTHOM MEHIO OKHa OMOJIMOTEK BHKETOB BblOepeM mnyHKT "HoBas
oubnuoreka" (puc.5.2.1). B nuanore BBoga umenu ykaxem uaeHtudukarop "KM101" u umsa "KM 101", a
3aTeM MOJATBEPIUM.
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2 \ision-pazpafioTka

@aiin  PesakTnpoeaHne [poekT Bugwer OkHo Bna  Domowe  QTStarter

SO, 0 PEamEBEEEH -

£ -

MpoekTel

AGLKS
CicHOBHEIE 3N

TecToeas . ¥0anUTe BUZYaNEHEI 3NeMEHT Ctrl+D

Ctrl+1

CIHHCTHTE NEMEHEHWA BUEYankEHOD 3NeMeHTa

Y ANEHEIN 3MeMEHT; Ctrl+E
BEnBnuoTteka: doc
EnBnuotara: mnEls

EnBnuoTera: AGLKS

EnBnuoTera: Main
a' BEuBnuoTeka: test
m EnBnnoTeka: originals

*‘ BLIpazaTe BHZYANEHLIA 3NeMEHT Ctrl+3

_1‘| KonnpoeaTe BN3yankHEIA 3MNEMEHT Ctrl+C
"-‘ EETAENTE BNV ANEHEIN 3NEMEHT

Sarpyanme n=2 B4,

LOMpaHNTE B BA,

ﬁ ObHoenTE BuBnuoTern

HamaTe AnA co3aadHnA Hoeoi BuBnnoTekn, 100% D Mzm, pazmepa E”"“"""" v

Puc. 5.2.1. Jlo6aBiieHrEe HOBOI OMOIHMOTEKH BUIKETOB.
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Hanee noGaBisieMm HoBbIM kaap "ATI101", BeiOpaB myHkT "bubGmuorteka: originals"->"I'pynna
9JIeMEeHTOB" B KOHTEKCTHOM MEHIO co3maHHou Oumbnmorexku "KM101" (puc.5.2.2). B mmanore BBOAA
uMeHu ykaxkeM uaeHtudukarop "AT101" u umsa "AT 101", a 3arem moaTBepaum. B ocHoBe mro6oro
KaJipa ¥ CTPaHUIIbI 0JDKEH JexkaTh ieMeHT "['pynmna snementos” ("Box"), 03TOMy MBI €ro 1 BEIOpasy.

Ebinn Pepaktnpoeanne [poekt Buaxer Okdo  Bna  NoMows QTEtirt!r

II.-"IMn |Tv|n
JoEyYMEHTEI EnBnnoT
SNeMEHTEl MHEMOCHEMEI EnbnnoT
AGLES EnBnnoT
CICHOBHEIR 3NEMEHTEI EnBnnoT
G TecToan EnfinnoT
Original widget's library
KM 104

m Hoeas GubnuoTteka

MpoekTel

BunaseT

EnBnnoT

'. HOoBaenTe BM3YaNkEHEIA 3NeMeHT Ctrl+1I
YAanuTe BUIYankEHEIA 3NeMeHT Ctrl+D
DMHETHTE HEMEHEHNA ENSYankEHANE 3NEMEHTA

CEOHCTEA BM3YaNEHOID 3NeMeHTa Ctrl+pP

PegakTHpoEaTe BNZYankHEIN 3NEMEHT Ctrl+E

EnbBnnoTeka: doc L
Enbnnotera: mnEls ¢
EnbnnoTera: AGLES L
EnbnnoTera: Main ¢

EnBnuoTera: test

i SnemeHTapHan durypa
EnBnuoTera: KM101 3 Ei SnemenThl thapmel

B- BubnuoTera: originals

BrlpezaTe BEM3YankHLIA 3NeMeHT Ctrl+ X "lu TeKcToERIE NonA

| KonupoBaTe BUEYankHEIl 3NeMEHT Ctrl+C a Meana

BcTaENTE ENZYANEHEIT 3NEMEHT CEr] 0 ’ Onarpamma

=1
13
%
. ZarpyznTe 2 B MpoTokon
&
&

CoxpaHnTe B B Ctrl+5

B HokyMeHT

ChHoenTe AnBnnoTern P Tpynna anemenTos
| T (A
HaxaTe ana aobaeneHna enaxeTa ocHoeaHHore oT fwlb_originals/wdg_Box'

100% |E| Mzm, pazmepa E“ml A

Puc. 5.2.2. Jlob6aBneHue HOBOTO Kajpa.

Cpa3y mocne co3maHus 3JeMEHTa HOBOTO KaJpa HYKHO YCTaHOBUTH €ro 0a30BbIe CBOWCTBA,
XapakTepHbIe JJs Kajpa MHeMocxeMbl. CBOWCTBA WU aTpHOYTHI II0OOT0 BU3YaIbHOTO AJIEMEHTa MOYKHO
yKa3aTh B MMaHEIH UHCTPYMEHTOB "ATpuOyTHI", MpeaBApUTEIHHO BHIOPAB HYKHBIM BU3YAIbHBIN JJIEMEHT.
Bri6epem co3nannbiii kaap "AT 101" u ycTaHOBUM clieAyIOLIe CBOWCTBA!

« T'eomempus:wupuna - 900;
« T'eomempus:evicoma - 600;
+ @Don:ysem - "#SASASA",;

«  I'panuya:wupuna - 1,

« I'panuya:yeem - "black".
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B pesynbpraTe nmoiayuum mycTtod kanap (puc.5.2.3), TOTOBBIN Al 10OaBJIEHUS AJIEMEHTOB Ha Hero. J{is
PEAAKTHUPOBAHUS WM MPOCMOTpA BUAA KaJpa HEOOXOAMMO B KOHTEKCTHOM MEHIO KaJipa BBIOPATh MyHKT
"PenakTrpoBaTh BU3YyaIbHBIN AJIEMEHT".

* Vision-pazpafoTka

aiin  PeaakTnpoeaune [Mpoert Buawer Okvo Bua  Momowe QTStarter

SN RAH., 0 PaumsRE

[_] X : . -
z Bipser: /wib_KM101,/wdg_ATI01
E |Ir1m| |Tmn
c [ DokymenTe BnfinnoT,
SNeMeHTEl MHEMOCHEMbI EII1EJ'II|DT.
| B AGLKS Enfnnor.
k [ El km101 BiameT
£l (- Bl KCH_MN1 BHgeT
B '"UCHOEHHE INEMEHTEI BnfinnoT,
- @ TecToepan BnfinnoT,
m Criginal widget's library  BufinnoT,
[ kM 101 Enfnnor.
W oAT 101 Buawer
5 -
L'g;' AtpnlyT 3HaqeHne =
= TiaTi01
< fulb_KM101/wdg_..
| i PoauTens Jwlb_griginals/wdg..
= - KopeHe Box
fu - IMA AT 101
]
—| i~ Onucanne
-+ BrAKYeH true
-~ AKTHEHBI false
- Teometpna [0, 0, 900, 600, 1, ..
o WHPHHE soQ
i BBICOTA 600
et MacwTab 1
ey macwTab 1 T
t= o
S aTETYRN 4]
- Mamows [
- KoHTEECTHOR.. -
= -
- L

a
M‘E WzmM, pazmepa E"MI y

Puc. 5.2.3. Bug HOBOTO Kajjpa ¥ yCTAaHOBJICHHBIX aTPUOYTOB JIJIT MHEMOCXEMBI.

Tenepp m00aBMM Ha KaJp SJIEMEHTHl OTOOpPaKEHHs 3HAYCHUS aHAJIOTOBOTO MapameTpa IS HaIlnuX
4eThIpEX CHUrHAJOB. J[JIsI MOMEIIEHUS Ha MHEMOCXEMY 3JeMEHTa OTOOpa)kKeHHsl aHaJIOrOBOIO CHUTHAJA
HY)KHO BBIOpaTh Hally MHEMOCXEMY, a 3aTéM B MEHI0O OKHa BbBIOpaTh MyHKT MeHIO "Bumker'-
>"bubnmuoteka: Main"->"Oto0p aHanor"; mocie 4ero MOSBHUTCS Kypcop € 00pa3oM 3TOTO 3JIEMEHTa,
KOTOPBIM HYXXHO TIOJBECTH B JKEJIAEMYIO OOJIACTh MHEMOCXEMBI M HaXaTb JIEBYIO KHONKY MbIIIH. B
MOMEHT J00aBJICHUsI TIOSIBUTCSl TUAJIOT C 3alpOCOM HMMEHH HOBOTO AjieMeHTa. J[00aBisTh MOAOOHBIM
oOpa3om Oynem uyerblpe 3jeMeHTa, Kortopele HazoBém: "Al Ti", "Al To", "A2 Ti" u "A2 To".
JloGaBiieHHBIE DJIEMEHTHI MOKHO B TIOCIIEACTBUU DPACHOJOXKHTH KaK HYXHO, TPOCTO BBLICISISI H
neperackuBasi MbIbio. [lociie BBIMONHEHUS MOAOOHBIX MAHUMYISIHUN y HAc JOJDKHA MONYYUTHCS
MHEMOCXEMa C BUIOM, MOX0KUM TMPEACTaBICHHOU Ha puc.5.2.4.
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=

Fe 2 Vision-pazpafoTea

gaﬁn Pepaktupopanne [Mpeoert Bumwer OkHo Bua Momowe QTStarter
W N ”a T
S OIDENRN\E . I Px=EEREBE
(] x
3 Begmer Bupwcer: Marlb_KMI10 1 wdg ATI01 |
E ||."|MH |T|1n
= [ DokymenTtel EnbnnoT.
[ ZnemenTel MHEMBCREME! Bnfnnor.,
| E-kM101 Bnfnnor..
5 & 5 AT 101 BuakeT
ﬁ [ AGLKS EnBnnaT.
; ---OcuoaHble INEMEHTEI EubnuoT..
— G TecTtoean EnbnuoT.
ﬁ Original widget's library EnbBnnoT.
; by
élATany‘r ZHaveHHE 3
2| i.1d AT101
< e Myt Jwlb_KM101/wdg_aA .
- PaguTens fwlb_ariginals/wdg_..
= « HopeHe Box
4 -~ MmA AT 101
g
—| = nucaHne
< BEnWMEH true e
- AETHEHEIN false
[ FeomeTpna [0, 0, 900, 600, 1, ..
[+~ Mamawe .1
- KoHTEKCTHOE.. @
] s ] Im!
BAd% %= o T WM
BeiBpanel 3nemenTel 100% IEI =M. pasmepa EI reman ﬂ

Puc. 5.2.4. Buyi HOBOTO KaJipa U YCTaHOBJIEHHBIX aTpUOYTOB JUISI MHEMOCXEMBI.

Ha »ToM mponenypy co3maHus MHEMOCXEMbl OyaeM cuuTaTh 3aKOHUeHHOH. CoXpaHHM HOBYIO
oubmotexky BumkeroB "KMI101" u mpucTynmuMm K 3Tamy pa3MelieHus Halled MHEMOCXEMBI B JIEPEBE
npoekTa "['pynmnbl curHanu3anuii (1mabdaon)".

[TomectnM Hamry MHeMocxeMy B BeTBb "I pymmbel curHanmusanuii (mabmion)"->"KopraeBas ctpanuma'-
>"I'pynna 1"->"MHuemocxeMbl" myTéM BbIOOpa B KOHTEKCTHOM MEHIO U1l MyHKTa "MHeMocXeMbl" MyHKTa
"bubmmorexka: KM101"->"AT 101". Unentudukatop 1isi HOBOM MHEMOCXEMBbI YCTaHOBMM B "2", mpu
3TOM I0JIE UMEHM ocTaBUM IycThiM. Cpa3y mocie Jo0aBlieHUs HY’KHO YCTaHOBUTh 0a30BOE CBOMCTBO
MHeMocxembl "Ctpanuna: rpynmna’ B 3HaueHue "so".

Jlanee Hy)XHO TPOU3BECTH YXKE€ 3HAKOMYIO HAaM OIEpalMio IO NPeblIyliell IJ1aBe, a HMEHHO
YCTAHOBKY CBsI3el Ha CO3JJaHHBIE B MpeNbIIylIel Ii1aBe mapaMeTpbl KOHTPOJUIEpOB. JlJsl 3TOro oTKpoem
JIMAJIOT pEeIaKTUPOBAHUS CBOMCTB MHEMOcCXeMbl Ha Bkiaake "Cmssu" (puc.5.2.5). Ha aTo# BKIagKe MbI
yBuuM zepeBo c anementamu "Al Ti", "Al To", "A2 Ti" u "A2 To". Pa3zBepHyB J1t000i U3 3]IEMEHTOB,
MBI YBUAMM BeTKy "Parameter", BOT B HEil MbI U JTOJDKHBI yKa3aTh WIM BBIOPATh aapec 3HAUCHHH HAIIUX
atpudyTtoB "Ti" u "To" coorBeTcTBeHHO. [IpM 3amoMHEHNN AIEMEHTOB YacTh CBOWMCTB HY)KHO YKa3bIBaTh
Kak rmocrostHHble. Hanpumep, 00s3aTeIbHO HY>KHO yKa3aTh:

« pName - "val:AT101 1 Ti"
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CTpaHuua npoekTa: fpij_tmp g_1/pg_mnfpg_2

[ BEnameT | ATpubyTEl | ObpaboTka J CeAzn l

Mma |3HaHEHHE

= &1 _Ti
[l Parametar
- pErr

pMaded
pMadeC
pllame valiAT101 1 Ti
pPrec

e pial prom:/Logiclew/KM101/ATIOL _1/Ti
- redEWAL
- spllame
=l a1 _To
= Parameter

, pErr
- pModed
- pMaodeC
- pHame val:AT101 1 To
- pPrec
e pial prm:/Logiclew/KM101/ATIO0L _1/To
- redEWAL
- spllame
- a2_Ti
= Parameter
, pErr

pMaded
pMadeC
pllame valiAT101 2 Ti
pPrec

e pial prom:fLogiclew/KM101/ATIOL _2/Ti -
- redEWAL -

b
foee
H-
foee

H
H
H
H

H-
foee
H-
foee

Puc. 5.2.5. Bknanka "Css3u" quanora pe1akTUpOBaHMsI CBOWCTB MHEMOCXEMBI.
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Ternepb MOXEM COXpaHHTH HAllly MHEMOCXEMY W MPOBEPHUTbh, YTO MOJYYHIOCH. J[JIsl 3TOro 3aKpoem
OKHO JIMajora CBOWCTB M 3allycTUM MHpOoekT "['pynmel curHanmu3amnuii (madiioH)" Ha HUCMONHEHUE. 3aTeM
MEePEKITFOYNMCST Ha BTOPYI0 MHEMOCXEMY KHOIKaMu JucTaHus. [Ipu 6e30mmO09H0i KOHPHUTYpauu MBI
JOJIKHBI YBUJIETh YTO-TO MOJO0HOE N300pakEHHOMY Ha pHC.5.2.6.

WMLl CHIHANN3 AL (wa

@aiin Hapywesne Bua  Nomowe

Mpynna 1

B @ 0 =@

raman

Puc. 5.2.6. CoznanHas MEHEMOCXEMaA C YETHIPHMSI TTOAKITIOYCHHBIMHI CUTHAJIAMU.
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5.3. Co3panue HOBOIr0 KOMILJIEKCHOIO 3JIEMEHTA

[IpucTtynum K paccCMOTpPEHHMIO 3aJad TPEThEr0 YPOBHS CIIOXKHOCTH, a HMMEHHO K CO3JIaHUIO
KOMIUIEKCHOrO ayieMeHTa. (Co31aHue HOBOTO KOMIUIEKCHOTO 3J€MEHTa, BKIIOYAIOIIEro B ceds
KOMOWHAIIMIO Ppa3IMYHBIX 0a30BBIX NPUMHTHUBOB, MOXKET OCYLIECTBIISITHCS B HECKOJBKO JTarnoB. B
Ka4yecTBe IpUMepa pacCMOTPUM 3a/1ady, COCTOSIIYIO U3 IByX ATAIlOB:

« Coznanue BukeTa "Bo3ayIIHbIA XOJIOAMIBHUK" Ha OCHOBE IPUMMTHBA '"DJIEMEHTapHas
¢durypa".

« Co3panue (pUHAIBHOTO CKOMIIOHOBAaHHOTO BUKeTa "XOJOIWIBHUK" Ha OCHOBE NPUMHUTHBA
"I'pynna snemeHToB".

5.3.1. Co3nanue BuakeTa ""Bo3ayliHbli X010AWIBHUK' HA OCHOBe NPUMHUTHBA ''JileMeHTapHasA
¢urypa'.

Bumker OymeMm co3gaBaTh B paHee HaMmu co3aaHHON OuOmmorexke "KM101". Jlns sToro kimkaem
NpaBOil KHOMKOM MaHUIyASTOpa "MBIIIB" MO MyHKTY 3TON OMONIMOTEKe U BhIOMpaeM MyHKT "bubnuoreka:
originals"->"DOnemenrapHas ¢Qurypa", kak 3T0 mokazaHo Ha pucyHke 5.3.1.1. Jlins HOBOro siemeHTa
yKa3blBaeM uaeHTudukarop "air cooler" u ums "Bo3ayniHbiil Xono uiIbHUK" .

2 Vision-pazpaboTEa

®aiin  Pesaktnpoeanne MNpoert  Bnawer QTStarter

OkHo

Bna  Momowe

MpoekTel

[#- DokymenTe
[F- ZnemedTEl MHEMOCHEMEI
KM 101

% Hoean BunuoTera

b [E-[aT AT
; - AGLES !. OoBaenTe BENZyankeHEld 3NEMEHT Cerl+1
@ | H- OcHopHee .
. ﬂ TecTom ' ¥aanuTe BU3YanEHEIR 3NeMEHT Ctrl+D
.. T Driginam CMHETHTE HEMEHEHIA EWEYANEHOMD 3NEMEHTS
. CBONCTEA BW3YaNkHOro 3NEMEHTA Cerl+Pp
u PenaKkTHROBATE BENZYaNEHEIN SN8MEHT Ctrl+E
EnbnnoTeka: doc ¢
1 I BubnuoTeka: mnEls 3
ﬂ- BubnnoTeka: KM101 r
E EnbnnoTera: AGLES ]
ATpub
E_ L EnbnnoTeka: Main J
E
L

BuBnnoTerka: test

S BubnnoTeka:

originals (* SnemeHT. 'DHaA gurypa

ﬁg BLIpazaTe BMZYANEHEIA 3N8MEHT Ctrl+X¥ % 3J'|!H!HT OpMEI
:‘_ KonnpoeaTe BN3YankHEId 3NEMEHT ctrl+C E TekcToeEkle NoNA
E"] BETaBENTE BENEYANEHEIT SNEMEHT Cerl+W a Menna
. FarpyEnte 2 60 Aunarpamma
. CoxpadnTte B B, Crrl+5 & MpoTokon
@- OBHoEnTE BuBnnaTekn g Heryment

| | _@ Tpynna 3neMeHToR

HaxaTe anA aobaenevua enaxeta ocHoeaHHero ot fwlb_originals/wdg_EIFigure’ 1I:II:I!E||_| Mam, pazmepa E“ml v

Puc. 5.3.1.1. Jlo6aBnenue BupKeTa Ha OCHOBE MPUMUTHBA "DnemeHTapHas ¢purypa" B OUOIHOTEKY
"KM101".
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[Tocne monaTBepXkIeHUS y HAac TMOSBUTCA OOBEKT HOBOTO BHUKETa ¢ uMeHeM "Bosmyminblit

XOJIOMWIBHUK".

Breibepem ero B cnucke BumkeroB OubOmuorekn "KM101"

U OTKpOCM JJId

pEelaKTHPOBAHMS IOCPEICTBOM KOHTEKCTHOTO MEHIO HOBOTO JJIEMEHTA. 3aJaJuM Teleph BO BKIAJKE
"ATpubyTtsl" B myHkTe "['eomerpus" mupuny u BeicoTy Bumxkera B 200 nukcenos (puc. 5.3.1.2).

Wision-pazpaboTka

®aiin  PegaktnposaHne [MNpoeet

BnawaTt

OkHo Bua

Mamowe

QTEti rter

3

ma

[F- AokymenTel
[F-- ZnemenTel MHEMOCEMEI
KM 101

- AGLEKS
- (D CHOBHEIR 3NEMEHTEI

.. ﬁ TecToean

EuBinno
Eubnno

Eubnno
Bubnno|

Enbnnal

o TfERa, ATpHBY TRl T
\E ATpubyT |3Ha-|!Hv|!

=

2| - Brnw4en true

< e AETHEHEI false

= Freometpua [0, 0, 200, 200, ..
b 3¢ 0
'f i}
b LUIMPUHA 200
i BEICOTA 200

|®E o O

Bapscer: Swlb_KM101 wdg_ain_cooler

Py macwTab 1
o 7 0
L gTETYN a
[ Nomowe [ 1

ITELTTYYTLEY
" [100%|[*|[Mzm. pazmepal[|[raman| A

Puc. 5.3.1.2. 3ananue reoMeTpu4eCKMX pa3sMEPOB BUKETA.

:
>
:
e macwTal 1
i
>

BriBpaHel 3nemMeHTE:

Tenepb HapucyeM BU3yallbHOE IPEACTABICHUE BUIKETA. DTy MPOLELYPY MOXKHO MPOJENATh JIBYMs
HIDKEONHMCAaHHBIMH CIIOCO0aMu:

+ Hapucosatp xemaemoe n300pakeHre MaHUITYIATOPOM "MBITIE", ucnonb3ys "Jluauro", "dyry",
"Kpusyto besbe" u "3amusky". CoorBercrByromas nanenb ("lIlanens snemeHTapHbIX ¢uryp')
MOSBUTCS IIOCIE BXOAA B PEXKUM pPEJAKTUPOBaHUSA (pUCOBaHMsA). Bxog B 3TOT pexum
OCYIIECTBIsETCA, KaK IOKa3zaHO Ha puc. 5.3.1.3, n1ubo ABONHHBIM Ha)KaTMEM JIEBOH KHOIKU
MaHUIYJIsTOpa "MbIIIb" Ha TEIe BUIDKETA.
+ Bpyunyto 3anonnuts nosue "Cnucok 371eMeHTOB", BBesl IepeueHb HEOOXOAUMBIX 2JIEMEHTOB U
KOOP/AMHAT TOYEK.

JIOTIOTHUTEIBHYO uH(pOPMAIIHIO 0 penaxkTope
ftp://ftp.oscada.org/OpenSCADA/2009FOSS/FOSS 2009.pdf

MOXKHO IIpOYNTATH 31€Ch:


ftp://ftp.oscada.org/OpenSCADA/2009FOSS/FOSS_2009.pdf

Pafin  PelakTHpOEaHHE

Vision-pazpaboTka

MpoekT

BuaoweTt
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Okrno Bna  [MNomowe QTEtir‘t!r

[GE]

SNEeMEHTEl MHEMOCHEMEI

kM 101

(¥ BozaywHeld xenognn...
[+ AGLES
[#- ) cHOBHEIR 3NEMEHTEI
B

ﬂ TecToean

4 Original widget's library

Eubnno
EuBinno

Bubnno| -

Bubnno|

ATpubyTEI

1] i | L)
rrrrrrrrrrrrrrrrrrrrrr _— E
ATpnbyT 3HayveHne l:]
- BENW@YEH true
< AETHEHEIA false
E] reuue7pnn [0, 0, 200, 200, ..
by ]
T TLE 200
i BEICOTA 200
sewmacwrab 1
By macwTab 1
[F- Nomowe

o

I Y LEY

!I El” dg Jj Ch ............

Swib KM101/%wdg_air_cooler;

{r Bapwer:

X O E pPeldETHPOEBAHHE BHOMETA

.-l
0 E HEOHEY W2 BWAMETA

CoznaTe H!ﬂEFEH!HH! HZ ENO¥ETa

YeennanTe (+10%)
¥MeHewnTE (-10%)
ChpocnTe macwTab (100%)

% Eth!!iTh EH!}"EHhHhIE INEMEHT
3 -
_l' KHI’IHFHEETE BEW2YanNbHEIN 3NeMeHT

ﬂ BcTaBNTE BUZYanEHEIT 3NEMEHT,

Crl+3
Ctrl+C
Crl+4

. Jarpy=znTe nz A
. CoxpanuTe B BO

Ctrl+5

HaxaTe anA exoaa B PEAAKTHRPOEAHHE EWOMETA,

B mamem mpumepe Mbl BOCTONb3yeMcsi BTOPbIM criocobom. st atoro B mone "Coucok 31eMeHTOB"

WHCIICKTOpa aTpUOYTOB BBEJCM HIDKEIIPHUBEICHHBIN ITepeueHb U HaxkMeM "Ctrl"+"Enter".

Line:
line:
line:
line:
line:

20180)
100120): (180
180180) :
1001140) : (20
100120):

line: (50]165):

:(100120)

180)

(1001140)

180)

(1001140)
: (180180)
(1001140)

line:
line:
fill:
fill:

(
(
(
(
(
line: (20180)
(
(
(
(
(

1001140):(150]165)
1501165) :(50]165)
20180) :(100120) :(180180) :

501165):(100/140) :

(1001140)
(1501165)

100% El KzmM, pazmepa E“ml d

Puc. 5.3.1.3. Bxoja B pexuM puCOBaHUS BUKETa, OCHOBAHHOTO Ha MPUMUTHBE "DieMeHTapHas ¢purypa.
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Bce Toukm, B Hamiem ciyyae, yKa3aHbl B CTaTUYECKOM BHJI€, TaK KaK HE MPEAyCMAaTPUBAETCS
JUHAMU3aIUsl 1 CMEHa KOOPJAMHAT B PEXXHME UCIOJIHEHUSI, @ BCE OCTaJbHbIE MapaMeTpbl OCTaBJIEHBI IO
YMOJIYaHUIO.

Bceneactsue 5Toro Hain BUIKET IPUMET BU, H300pakeHHbIN Ha puc. 5.3.1.4.

O Vision-pazpafoTka

®aiin  Pepaktnposanne Mpoekt  Buawer Oxdno  Bua  Momowe

563 m

QTStarter

e R RO
£
u (AE]
c [ DokrymenTe EnfnnoT.
[#- ZnemenTel MHEMOCKEMEI Eubnnot...
El- kM 101 Enbnnot..
B 1 E-AT aTi01 BugkeT
g * BozAywHEI xonoaun... Buower
@ | - AGLKS BubnnoT..
— - O CHOBHEIE 3NEMEHTEI BEnbanat...
G TecToean Enfinnot...

.4 Original widget's library ~ BubBnnoT..

ATpHEYTEI ]
3
=
o
B

3Ha4EHHE =
[E NuHna [1, #000000, CanowHas]
-TpaHnua [0, #000000]

-3anonHeHne [ ]
i ¥ron nogopota 0

0|80 00|20
00|20 0|eo
WL 0o W
oo W 0|80
00|20 0o W
0|80 WEL
W 0o W
oo W 0
W W
0|e0 00|20 o|eo 0o -

I PRI T REEY

ME' Mam, pazMepa E“ml a

Puc. 5.3.1.4. U306paxenue, cootBeTcTByMomIee "CIUCKY 3J€MEHTOB" BHIXKETA.
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Tenepb mMomeHseM LBET 3aJUBKU (YEPHBIM, €ClIM HE yKa3aH HMKAakod Apyrod (IO yMOJYaHUIO)) BO
BKiagke "ATpuOyTel" B myHkTe "3amonnenue" Ha "lightgrey" (puc. 5.3.1.5). llBeT MOXHO 3a/1aBaTh, KaK ¢
MTOMOIIbIO Ha3BaHUU 1BETOB, Tak U B (hpopmate #RRGGBB( #RRGGBB-AAA).

Eiﬁn PeaparTuposanne Mpoert Bumker OkHo Bua Memowe QTStarter

z Buawcer: Swib_KMI101/widg_air,cooler
E Kma |Tv|n
I':" [El- DokymenTe EnfnuoT..
- ZINEMEHTEl MHEMOCHEME] BEubnnoT...
kM 101 BEubnnoT...
] AT AT 101 BuawmeT
E BozaywHE xenognn.. Buowert
@ | [#H- AGLKS BnbnnoT..
= - JCHOBHEIE 3NEMEHTEI BEubnnoT...
TecTopas EnfnnoT..

a Original widget's library ~ BubBnnoT..

[EEET R TR ATCRMG T """ e
o
\E ATpnbyT 2HaveHHe
2l
|
i~ OfpafoTea c..
=
4 - NuHnA [1, #000000, CnnowHas]
G| B rpannga [0, #000000]

[l ZanonHenne

- ¥ron nogopoTa O
line:(20]|80):(100|20)
line:(100[20):(180|80)
line:(180[80):(100(140)
line:(100[140):(20|80)
line: (100120%:(10011407

ID%%II---lUI‘IJJ

100% |E| Azm, pazmepa E“ml a

Puc. 5.3.1.5. U3menenue 1isera 3anoaHeHus (3aJIUBKH).



http://www.w3.org/TR/SVG/types.html#ColorKeywords
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CozaavM WMKOHKY JUIsl HAIIero BUJDKETa, KOTOpas OyJeT BHUIHA B JE€peBE BUIKETOB OMOIMOTEKH
"KMI101" (puc. 5.3.1.6).

Eiin PepakTupoeanne Mpoekr  Buaker OkHo Bua MomMowe QTStarter

MpoekTel

AoKyMeHTEl EufnuoT..
+ ZNEMEHTEl MHEMOCHEME] EnBnnot...
101 EnGnnoT...

Buaxer

* Boz4ywWwHeId xonoann.. Buower

EnbBnnoT...
- D CHOBHBIE 3NEMEHTEI EnfnnoT... {# Co3maTe MEOHKY N3 BNOMETA

a TecTogan EunbnnoT...
a Original widget's library  BubnnoT..

Bxoa e PEOAAETHPOEAHWE BENOHETA

] BuaneTt

Coznate nzofpal kHue vz BHOHETa

Yeenndinte (+10%)
Y¥meHewnTe (-10%)
Chpocute macwTah (100%%)

eg Bripe3aTe BHZYANEHEIA 3NEMEHT Ctrl+¥
"""""""""" | KonupopaTe BMZyaneHeli 3nemeHT Ctri+C
[ AT " , p ¥
= ﬁ)'] BETAaENTE BHEYankEHENT SNEMEHT Cerl+4
B | ATpnbyT SHa4eHNne -
=
gl . Sarpyante vz B
< |
i OBpaboTka c.. . CoxpaHnTe B BL Ctrl+5
=
= - uHuA [1, #000000, CanowHanA]
G| - rpannua [0, #000000]
- FanonHenne lightgrey,

i e yzobpan..

i~ ¥ron nosopoTa 0O

i line:{zo|80):(100]|20)
line:(100]|20):(180|80)
line:{180|280):(100|140) [a
line:(100]|140): (20| 80) E
ling: (100120%:(10011407

I PEERII TR
HaxaTe ANA CO203HNA HEOHEN W2 ENO¥ETA, Mlﬂ Az m. pazmMepa Dlml d

Puc. 5.3.1.6. Co3nanne UKOHKH I BUIDKETA.

Ha sToMm mporecc co3panus mepBoro BHUDKETa MOKHO CUMTATh 3aBeplIeHHbIM. [lepeiinem Temepp k
JTaIly KOMIOHOBKH U CO3JAHUIO PE3YJIbTUPYIOLIErO BUDKETA.
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5.3.2. Co3naHue (pMHAIBLHOr0 CKOMIIOHOBAHHOIO BH/kKeTa " X0/10ANIbHUK' Ha OCHOBE IPUMHUTHBA
"I'pynna 3jieMeHTOB"

Pesynerupyronuii BumpkeT Oynem cosnaBath B oumbnuotexke "KM 101". [Ins sToro kiamkaem mpaBoi
KHOIIKOM MaHMITyJIsTOpa "MBIIIb" 110 3T0M OMbIMoTeKe U BIOMpaeM NpuMHUTUB "I 'pymna 3JeMeHTOB", Kak
9TO MOKa3aHo Ha pucyHke 5.3.2.1. [lis HOBoro 3;eMeHTa ykassiBaeM mueHTHdukaTop "elCooler" u nms
"X oNogWILHUK".

©aiin  PegakTvpoeaHue  [MpoekT  BugweT OrkHo  Bug  Momows  QTStarter

308 BRES G 0 O

s ey e T
% I g Twn B
= o [ Cumanvaama BupweT

L ApmaTypa BugmeT
= KpaH wapoBbIiA BupxeTt
E Amel_rop BupeT
@ YpoBEHs BugmeT

i m Hoeaa GuBnuoTeka

. 4 E!u:u. NoGaEWTe EWIVANBHBIA 3NEMEHT Clrl+l
E- AGLKS

- OcHOBHRIE 3 B v i = e

@ OYMETUTE M3MEHEHWA EM3YanbHOTMD 3NEMEHTE

= ! CeOACTES BW3YANLHOM 3NEMEHTA Ctrl+P
& || ATpuBYT )
E PEfSKTUPOEETE BMIVANEHEIN SNEMEHT Ctri+E
= BuGnuoTexka: doc F
= buGnuoTeka: mnEls k
Ll
- BuBnuoTeka: KM101 3
)
buGnuoTera: AGLKS 4
BuGnuoTera: Main F

BuGnuoTeka: test b

B buGnuoTera: originals

& InemeHTapHan gurypa

+ Buipe3aTk BU3YANbHLIA 3NEMEHT =l 3nemMeHTHl HopMel
:‘_ KoMMpoBaTE BW3YaNsHBIA 3NEMEHT Cirl+C E TekcToOBbIE NONA
l:' BCTaEWTE BWM3YanbHLIA 3NEMEHT Clrl+y a Megua

. JampyanTte 13 B ’ Juarparna

. CoxpanuTe & B s g MpoTokon

@ OBHOBMTL BUEnMoTeRKM B AorymeHT

HaxaTe gna pobasneHya BMAXeTa ocHOBaHHoM oT fwib_originalsfwdg_Box'

B loynna znemeHToB |:| Y

Puc. 5.3.2.1. lobaBnenue BumKeTa Ha ocHOBE nmpuMuTuBa "['pynma snemenTos" B Oubmmoreky "KM 101",

[Tocne moaTBepKIACHUS y HAC TIOSBUTCS OOBEKT HOBOTO BHKETA ¢ UMEeHeM " XooamibHUK". Beioepem
ero B crnucke BukeToB 0udanorexu "KM 101" u oTkpeiBaeM 11l peJakTHpOBaHuUs. 3aaiuM Terepb BO
Bkiaske "AtpuOytel" B myHkre "l'eomerpus" mupuHy M BbIcOTy Bumpkera B 250 m 200 mukcenoB
COOTBETCTBEHHO.



51

Bosbmém panee cozmanHbIi aneMeHT "BosnymiHbiii xomoaunsHUK" (air _cooler) u meperamuM ero

(HaxaB Ha HEM JIEBYIO KHOIIKY MaHUMYJIATOpa '"MbIIIb",

U mepemernas Kypcop "Mbimm'" 10 00nactu

BHJDKETA; TIOCJIC ATOTO HY)KHO OTITYCTHUTh KHOIIKY) Ha BHOBb CO3/IaHHBIN HaMU BUKET (puc. 5.3.2.2).

ision-pazpafioTka

Paiin

PenaktnpoeaHne

MpoekT

BuoweTr

DkHo Bna  MNomowe QTEtirt!r

I BRE&E

Bupscer: Swib_KM101/ wdg_elCooler:

AT

MpoekTEl

El-KM 101

- FMNEMEHTEl MHEMOCHEMEI

ATpubyT

3Ha4YeHHe

- HopeHe
MMH

= CINMCaHWe

- Brenw4en

< AETHBHBIA

E] FeomeTpuA
R

i WHPHHA

BEICOTA

Box
HonoAuneHWE

true
false

[0, 0,250, 200, 1, 1,..

o
0
250

e macwrab 1
By macwTab 1

100% |E| I12M, pazmepa El roman

e

Puc. 5.3.2.2. TlepetackuBanue( Drag&Drop ) Bumkera "air_cooler" B Bumker-konteinep "elCooler".
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B pesynbrare NoOsSBUTCS OKHO AMANOra ¢ IHpPEUIOKEHHUEM BBECTH HAECHTH(QHUKATOpP U HUMS HOBOTO
BUKeTa. MneHtudukatop U UMs MOTYT OBITh 3aJaHbl NMPOU3BOJIBHO. MBI BBEAEM HAECHTH(PUKATOP
"air _cooler", a UMs1 0OCTaBUM TyCTHIM (OHO YHACJIEMYyeTCs OT POIUTENs - 3neMenTa "air cooler"). Takum
0o0pa3oM, BHOBb CO3/[aHHBIN BHJUKET BHYTpH KoHTelHepa "elCooler" yHacnenyer anemeHT - "Bo3ayminbiii
xonogminsHUK" ("air_cooler"). Ilocne mnonTBepkIeHHWs BBOAAa HIACHTH(UKATOPA W HWMEHH BHIKET
"Boznymuenii  xonoaunsHUK" ("air_cooler") mobaBurcs B Ham BukeT-koHTeitHep "elCooler" (puc.
53.2.3)

®aiin  PesakTnposanne [poexT BuaweT Okvo  Bpa  Momowe QTStarter

= ed BREASE L L CawEEE B E

.. @ Bupwcer: Jwlb_KM101 /widg_elCooler;

I
L
: IMma ITun L
c [ AokymenTel Ewnbnwno:::
[ ZnemMeHTEl MHEMOCKEME Enbnnot: -
El-kM 101 EnbBanor—
© BT AT 101 BunaweT

© BezAyWHEIR Xoneann..

HonoAnnEHWE

|AT|:HE1,'T IHaveHne =i
- Id air_cooler
= [y Th Swlb_KM101/wdg_elC.. L
- PognTens Swlb_KM101/wdg_air.
- KopeHe ElFigure
= MA BozAyWHEI anaann..
= ZInMCaHne
< BEAKYEH true
e AETHEHEIR false
[l FeameTpua [87, 73, 200, 200, 1,.. |~
- Momowe [. 1]
@ J%%II—--ITI |
BrifpaHel anemenTer: Ywlb_KM101/wdg_elCooler/wdg_air_coolar:’ 100% |E| Hzm,. pazmepa D raman d

Puc. 5.3.2.3. JlobGaBieHne yHacaeI0BaHHOTO BUDKETa "air_cooler”.

3amanuMm Ha meHenu aTpuOyToOB BuKeTa B myHKTe "l'eomerpus” koopamHathl "X" u "y" BepxHero
JIEBOTO yria BUIKeTa B 25 1 0 MUKCEI0B COOTBETCTBEHHO.
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Hanee  pasBepHeM  OubOnuoreky  "DieMeHThl  MHEMOCXEMbI',  HaiileM TaM  3JEMEHT
"Bentunstop"(cooler2) m meperamyM ero Ha BHJDKET-KOHTEHHEp. DTOT 3JeMEHT OyAeT AMHAMUYECKU
oToOpakaTh MHTEHCUBHOCTH PA0OTHI BO3IYITHOTO XOJOIWIbHUKA. B pe3ynbpTare MosSBUTCS OKHO JHAajora
JUTSL BBOIa MACHTU(UKATOpPA U UIMEHU HOBOTO BUKeTa. BBeném unentudukarop "cooler2", a ums cHoBa
OCTaBUM ITyCTBIM. Takum oO0Opa3oM, BHOBb CO3JaHHBIH BHUKeT BHYTpH KoHTeiHepa '"elCooler"
yHacjienyeT 3JeMeHT Oubnuoreku "OnemeHTsl MHeMocxembl" - "Bentumsrop" ("cooler2"). Ilocne
MOJITBEPIKJICHUS BBOJIa MACHTU(UKATOpa 1 MMEeHH BUKET "Bentunstop” ("cooler2") mobaBurcs B Hall
BupkeT-koHTeiHep "elCooler". Eciiu Heobxonumo, "mogHumeM" BukeT "cooler2" HaBepX OTHOCUTEIHHO
BupkeTa "air _cooler" BHyTpu BumpkeTa-koHTelHepa "elCooler" ¢ momomipio naHenu HHCTPYMEHTOB
pasMenieHusl CHU3y. 3amaguM Bo Bkiaake "ATpuOyrel" B myHkre "I'eomerpus” xoopamHatel "X" u "y"
BEPXHEro JIeBOro yria Bumkera "Bentwarop" B 75 m 30 mMKCeloB COOTBETCTBEHHO. M3meHum y
YHACIIeZIOBAaHHOTO BUkeTa "Bentmnsatop" anbda kaHan (Mpo3pavyHOCTh) I[BETOB 3AIMBOK (3aIOJTHEHU ).
Jns storo Bo Briagke "Atpudytsl" B nmomsx "LBerl" u "L[BeT2" u3MeHUM 3Hau€HUs I[BETOB, JO0OABUB K
HuM "-200", rae 200 - 3nauenue npospadnoctu ( "0" - MOTHOCTBIO MPO3pauHbId, a "255" - MOIHOCTHIO
HEIpPO3payuHbIil), Kak MoKa3aHo Ha puc. 5.3.2.4.
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Puc. 5.3.2.4. I3mMeHeHne PpO3pavHOCTH [IBETOB 3aIIOJIHEHUH Y yHACTIEIOBAaHHOTO BUKETa "cooler2".
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Teneps no6aBum B BumkeT-koHTelHep "elCooler" aBa TEKCTOBBIX I0JI, OCHOBAHHBIX HAa NMPUMUTUBE
"Tekct", ¢ mEMBI0 OTOOpPaKEHHST BXOIHOM M BBIXOJHOHM TeMmmeparyp motoka. J[is sroro B Oubmmoreke
"KM 101" Bpiaenum BUKET "XOJOAMIBHUK' W HaXXMEM Ha TAHENIH BU3YaJIbHBIX JJIEMEHTOB HAa MKOHKY
npumurtuba "Tekcr", kak 3T0 oka3zaHo Ha puc 5.3.2.5.

®aiin  PenakTupoBaHne [Mpoekt BugweT Okdo  Bua  Nomowe  QTStarter
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,r'_ ofaenenne BnaweTa ocHoBaHHoro oT Swlb_originals/wdg_Text'|
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Puc. 5.3.2.5. JlobGaBiieHre B KOHTSHHEP HOBOTO 3JIEMEHTa, OCHOBAHHOTO Ha mpuMuUTHBE "Teket".
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B pesynbTare mosBUTCA AMAiOr BBOJA MACHTU(UKATOpPa U MMEHH BHOBb CO3/1aBa€MOT0 3JIEMEHTA.
Beenem wunmentudukarop "Ti" mias mepBOro TEKCTOBOTO TOJSA, a WMS OCTaBUM IYCTHIM. 3agajuM

reoMeTpUUYEeCcKrUe pa3Mepbl U KOOPAMWHATHl BEPXHErO JIEBOTO yrja BUKETa, KaK ATO MOKa3aHO Ha pHC.
5.3.2.6

®aiin  PegakTuposavne MpoekT  BuagweT Okvo  Bua  Momows QTEtin:!r
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Puc. 5.3.2.6. 3aganue reomerpun BumkeTa "Ti".
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M3MeHuM pasmep M yCTaHOBUM YycuieHue wmpudra st 3toro snementa (puc. 5.3.2.7). OOpartum
BHUMAaHWE, YTO M3MEHEHHBIC MMOJIS Yy YHACJIEJOBAHHBIX BHJKETOB IMOJCBEUMBAIOTCS CHHUM I[BETOM IS
yIno0CTBa OTCIICKWBAHMS M3MEHEHUN W TIOCTEAYIoMer nx "o4ucTKu"(0TKaTa) ¢ IOMOIIBI0 KJIMKA MPaBOU

KHOIIKOM MaHUITYNIATOpa "MBIIIB" 10 U3MEHEHHOMY aTpHOyTy.

daiin  PesakTnpoBaHne

Npoekt

Buawer

Momowe

QTStarter

- CpaHnu a

i
| Mma |Tnn
o
E“' === JIHHHA BunweT
== Crtpena obpatHaa(ob.. Buower
= = CEpYrNeHHell npAMo... BugkeT
5 - em Tpyba npaman ropna.. Bugwer
@ === JlHeiika Buamer
G0 ..
Y ~ I Pipe-cross Buamer
= Obpeie BugweT
-~ lWeana BugweT
SaaenmEa Buamer
CTpena Buamer
r‘-] CHrHanuz awna BunweT
L R AR A
£
e ATpnbyT SHadYeHHE
2 | [ Nomouk [.]
<|
KonTekcTHoE..
=fl
m
®
[1]
|
OfpafoTra c..
- ok [. ]

0, #000000, CnAaowHoi

Aﬂ[Arial 11

#000000

e Mran naoanaTa N

|D%Mh-ammm

I-lllﬂ%@ﬁm

D Bpifbo p |_up||¢|'r.'=

WpndT:

| Arial

Pazmep:

— Obpazeuw:

[ ] HaknowHeii

I:l MepevdpkHyTEIA
[ | MoguEprnyTenii

AaBbCcDdEeFf

|1ﬂﬂ!i|E||Iu"l:M. pi!M!piH:“r:manl A

Puc. 5.3.2.7. 3smenenue pa3zmepa mpudTta s supkera "Ti'".
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Teneps uzmenum nosie "Teker" Bumkera "Ti", ykazaB B HeM Hanuuue aprymenrta "%1", B KOTOpbIi
BIIOCJICJICTBUH OyJIeT TiepeaBaThCs peaabHOe 3HAYCHHE BXOIHOM TeMiieparypsl (puc. 5.3.2.8).

¢iin PepakTnpoeanne Mpoeer  Buowker OkHo Bra MNomowe QTEtirt!r
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Puc. 5.3.2.8. 3menenue nond "Tekcr" u ykazaHue B HeM Hanuuus aTpuOyTa s Bukera "Ti".
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Janee B mepeune arpuOyroB Bumxkera "Ti" B mynkrte "KosmyectBo aprymenTtos" ykaxem "1
ckoHurypupyem aprymenT (puc. 5.3.2.9). Uucno "300.25" 3a1aH0 UM TOJNBKO € IENBIO HATJISTHOCTH, B
pEeXUME HCTIOTHEHUST OHO OyJIET MOIMEHSTHCS PeabHBIM 3HAYCHHEM BXOJIHOM TEMIIepaTyphl.
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Puc. 5.3.2.9. Kondurypanus aprymenrta juist sumkera "Ti".
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Teneps ckomupyem Buixer "Ti" ¢ menpi0 co3gaHUs aHAJIOTMYHOrO emy Bujkera "To" (BeIXonHas
TeMIIeparypa), Kak 3To rmoka3aHo Ha pucynke 5.3.2.10.

@gﬁm PepakTupoBaHie [poekT BugxeT OkHo Bwy  Domowp  QTStarter
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Puc. 5.3.2.10. Konuposanue Bumxera "Ti".
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BceraBuMm cKOnMpoOBaHHBIM BHDKET B BUKET-KOHTeWHep "XonoawnbHUK" B O6ubimoreke "KM 101"
(puc. 5.3.2.11). B nuanore BBoAa UASHTH(PHUKATOPA U UMEHH JIJIsl BHOBBH CO3/IaHHOTO BUKeTa B mose "[D"
ykaxxeM "To", a ©Ms1 OCTaBUM TyCTHIM.

@Mﬂ PepakTvpogaHie [poekt Bupgwer Okvo  Bug  Nomowps  QTStarter
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HamaTe AnA BLINONHEHWA BECTABKW BW3YaNLHOMD 3NSMEHTE.

Puc. 5.3.2.11. BcTaBka CKONMPOBAaHHOTO BUJDKETA B BUJKET-KOHTEHHED "B03aylIHbINA X010 JWIBHUK"
onbmmorexkn "KM 101" .
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N3menum reomerputo Bupxkera "To", kak mokazaHo Ha puc. 5.3.2.12.
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Puc. 5.3.2.12. U3menenue reometpun Bumxera "To".
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Tenepp 100aBUM BH/DKET, OCHOBaHHbI Ha NpuUMHTHBE "DiIeMeHThl (OpMbI", KOTOPBIH Oynem
UCronb30BaTh B kadectBe ComboBox s BeIOOpa 3amaHMii MPOM3BOIMTENBHOCTH XOJOJMIbHHKA. B
KauecTBe HeHTUHKaTopa ykakeM "cw", u mose "Ums" octaBum mycThM. (puc. 5.3.2.13)
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Puc. 5.3.2.13. JlobaBneHue BUaIKeTa, OCHOBAHHOTO Ha MPUMUTHBE "DIeMeHTHI (HOpMBI".
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3agaauMm mnapameTpel myHkTa "T'eomerpus" Bo Briaake "ATpuOyThl" i1 BHOBB J00ABIEHHOTO
BUJDKETA: KoopauHatel "x", "y" BepxHero JneBoro yria, MUpPUHY U BbicOTy B 60, 158, 60, 40

cootBeTcTBeHHO. M3MenuM "Tur asmemenTa" B Combo Box, kak 3To moka3ano Ha puc. 5.3.2.14.
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Puc. 5.3.2.14. U3menenue "['eomerpun" u "Tumna snemenTa" 1151 BHOBb CO3/JaHHOTO BUJIKETA.
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3anomuuM noiist: "3Hauenue”, "Dnementsl" u "pudt", kak 310 mokazano Ha puc. 5.3.2.15. Kpome
ATOr0 BaXXHO KOMOOOOKC TOMHSATH HAJ BCEMH U CAENaTh AKTUBHBIM. [l aKkTUBHM3alMM BUKETa
KOMOOOOKCa HY?)KHO YCTaHOBUTb COOTBETCTBYIOIIIEE CBOMCTBO ISl HETO.
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Puc. 5.3.2.15. 3anonnenune napametpoB ComboBox "cw
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Jlis oTOOpa)keHUs! eAMHULIBI U3MEPEHUs] NPOM3BOIUTEIBLHOCTH XOJOIWIBHUKA J00aBUM BMJUDKET Ha
ocHoBe nmpumuTHBa "Tekct". [lemaem Ty xe mpouenypy, uto u i Bumkera "Ti". Mnentudukaropom
BHOBB CO3JIaHHOTO BHDKETa cienaeM "dimension", ©3MEHUM T€OMETPHUIO: KOOPJIUHATHI BEPXHETO JIEBOTO
yraa "x", "y" ykaxem B 125, 168 cooTBeTCTBEHHO, a IIMPUHY U BBICOTY - B 60 1 20 COOTBETCTBEHHO.
[Tomensiem pasmep mpudra Ha "14 ycunennsiii”, a B mone "Tekcr" Brnumem "00./MuH.", 9T0 M Oyzmer

Hamiei equauIe n3mepenus (puc. 5.3.2.16).

PepaktvposaHwe [poekt BugweT  OHO Momowp  QTStarter

- K (] {Eree Texk -]
ﬁeglﬁﬂﬁﬁﬁw CR=ETE R R
= Buprat
=
E ||r'1Mﬂ |Tun | B
= o= KpaH wapossi BupxeT
Imein_rop BugmeT
= | Ypoeere BupxeT
E|E-KM1M BuBnuo. .
@ AT AT 101 BugmeT

Boapy WHbIM xonogM... BugweT

B[ XonogunsHug BunxeT E
-

AGLKS EuBnMo...

300.25 300.25
= ATpuByTH rpaa. c rpaa. C
= ATpUBYT AHaYeHWe I:]
o by
=
<
— CopaboTka ...
=
E ®oH L1
o MpaHWLa [0, #000000, Crino wHoH) .
— O |
WpwdT Arial141000 200 [T H)EJHIHHE
LseT #000000
Yronnoeop... 0
MepeHoc cnoe  true
BelpagHWEa...

B ugHTpE
00 MKH.

KonmyecTeo... 0 -

R S S |

100% B Mam. pasmepa D|r::uman

Puc. 5.3.2.16. JIo6aBnenue Bumketa "dimension", OCHOBaHHOTO Ha MpUMUTHBE ""TeKcT" M M3MEHEHHE €T0
rapameTpoB.
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Hns  nmobGaBnenwst Jjoruku  00paboTkn  Bumpkera "XomoawnbHHK'(elCooler) oTkpoem amasnor
pEeIaKTUPOBAaHMS CBOMCTB 3TOTO BU3YAJILHOTO AJIEMEHTA U nepeiaéM Ha Bkiaaky "OOpaborka". Ha sToit
BKJIQJIKE MBI YBUIUM JIEPEBO aTPHUOYTOB BUKETA H TI0JIe TEKCTa MPOTrpaMMBbl, i 00paboTKku aTprOyTOB.
Jns pemieHus Hamied 3agaud Hy)XHO n00aButh Tpu arpuOyrta: Ti, To, Cw (puc. 5.3.2.17). [nsa
no0aBieHHsT aTpuOyTa HY)XKHO pPa3BEpPHYTh KOpHEBOW 3yeMeHT ".", BBIOpaTh JIOOOW 3JEMEHT BHYTpPHU
KOPHEBOTO U HaXkaTh KHONKY "J[00aBuTh aTpubyT" CHU3Y.

=

BubnioresHsIn enmer: elCooler

BugweT | ATpHEYThI J ObpaboTra I CEAIM ]

el | Wma |Tun LaHHbIx Pabovas oBnacTb |05pﬂﬁ. | KoHurypaumsa KoHeMrypaLoHHs watk lﬂ
bordStyle  [paHvUE cTHNb Bhibop Lenbix 0;1;2,3,4,56,7;9]... Het
Ti BxogHan TeMnNepaTypa NoToka BelWecT B eHHbIR 0.0 V BxogHanA cBA3b MapameTp|Ti
_ To BelxogHan TEMNEPaTYRA NOTOKA BelWecT B eHHbIR 0.0 % BxogHanA cBA3b MapamaTp[To
f [pON3B OLMTENEHOCTE Lensii MonHan ce A3k MapameTp|Cw
cw
dimension |:|
air_cooler
Ti F
To M
NobaenTe aTpulyT I ’ YoanuTe aTpudyT ]
ik npouggypel: | JavalikeCalc JavaScript | v] BbiumcneHwa npouggypsl (Mc): l -1 ]

Puc. 5.3.2.17. lo6aBnenue tpex atpudyToB i snemenTa "elCooler" 6ubnuorekn "KM 101",
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[Hanee BxitounM B 00paboTky atpudyT "value" xom6060kca "cw", kak 3TO mokazaHo Ha puc. 5.3.2.18.
AHAJIOTUYHO BKIIOYUM B 00paboTky atpubyr "argOval" mis Ti m To, a takke arpulyt "speed" y
aneMeHnTa "cooler2".

%t BHBNHOTEYHLIIH B ke

BupxeT | ATPHEYThI J ObpaboTra I Ceaan ]
el ||r"|MI| |Tun LaHHLIX Pabioyas ofnacte |05pa§. |KOH¢ur\fpauun K oHMrypaumMoHHs wat | *
elType Twn 3nemeHTa Brifiop Lenbix 0;1,2,3,4,5,6,7|C... Het
value IHaqeHwe CTpoka | V’ Het
tems 3nemeHTbl CTpoka | Het
font Wpwd T LWpwdT | Het
dimension
air_cooler D
Ti
To F
cooler2 hd
JoGaeuTe aTpubyT l ’ YoanuTe aTpuByT ]
bk npouggypel | JavalikeCale JavaScript |vl BbMvcneHwa npougsypel (M) | -1 ]

Puc. 5.3.2.18. Bximrouenue B 00paboTky arpudyta "value" kom60060kca "cw'".

B 3aBepumieHMHM YCTaHOBMM $3BIK IIOJIB30BATEIbCKOIO IPOrPaMMHMPOBAHMs Ul IIPOLIEAYpPHl B
"JavaLikeCalc.JavaScript" u Hanuiem mporpamMmmy o0pabOTKH 3TOTO BHDKETA!

Ti argOval = Ti;

To argOval = To;

ev_wrk=ev rez="";

off=0;

while (true)

{
ev_wrk=Special.FLibSYS.strParse (event,0,"\n",off);
if( ev_wrk == "" ) break;
if( ev_wrk == "ws CombChange:/cw" ) Cw = cw value;
else ev _rez += ev_wrk+"\n";

}

cw _value = Cw;

cooler2 speed = Cw/5;
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Pesynbrupyromuii Bug Bkiaaaku oopadorka Bumkera "elCooler" 6ubnmorexku "KM 101" 6yner umers
BH/I, TOKa3aHHBINA Ha puc. 5.3.2.19.

%] BHBNIHOTEYHBIN E

BunxeT | ATpHEY T J ObpaboTra I CBA3K ]

el ||r"|MJ| |Tnn LaHHBIX Paboyan ofnacte |OGpal. KoHdMrypauua K oHBMrypaLWoHHEI WwaGnot
- cw

[ dimension

[+ air_cooler

-- Ti
- To
- cooler2
JobaguTe atpubyT l ’ ¥oanute aTpubyT ]
bk npougnypel | JavalikeCale JavaScript | v] BleMueneHa npougaypel (Mc): | -1 ]
Ti_argOval = Ti;

To_arg0Oval = To;

ev_wrk=ev_rez=""
off=0;
while(true)
{
ev_wrk=Special FLIbSY'S strParse(event 0,"\n" off);
if{ ev_wrk =="" ) break;
if{ ev_wrk == "ws_CombChange:fow" ) Cw = cw_value,
else ev_rez+= ev_wrk+"\n";
¥
cw_value = Cw;
cooler2_speed = Cw/S;

Puc. 5.3.2.19. PesynpTupytomuii Bua Bkiaaaku oopadotka Bumxeta "elCooler" 6ubdmmorexu "KM 101",

3akpoeM IUajor PEeJaKTUPOBAHUS CBOMCTB BU3yaJbHOTO DJIEMEHTA, CO3JaJMM HKOHKY Ha OCHOBE
HAIIeTO 3JIEMEHTa, 3aKPOEeM BHYTPEHHEE OKHO PETaKTHPOBAHUS U COXPAHUM 3TO BCE.

Ha sTtoM pa3paboTKy KOMIUIEKCHOTO 3JIEMEHTA MOXHO CUUTATh 3aKOHUYEHHOH.
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5.3.3. lo6aB/ieHHEe KOMILJIEKCHOI0 3JIeMeHTa HAa MHEMOCXeMY

Jlist poBepku pabOTOCIIOCOOHOCTH U OIEHKH PE3yNbTAaTOB HAIIMX YCHIUN J00aBUM CO3MaHHBIN
BHJDKET Ha MHEMOCXeMy, pa3paboTaHHyr0 B pazzaene 5.2. BeImogHuM 3Ty omepanuio sl ABYX
xonoawinbHukoB "AT101 1" u"AT101 2".

Jnst atoro otkpoem kaap MHemocxemsbl "AT 101" nHa pegaktupoBanue. Ilocie yero xsataem "Mpliib0"
Halll KOMIUIEKCHBIM 3JIEMEHT M TalllUM Ha MHEMOCXEMY, IJ€ OTIIyCKaeM B HYKHOM HaMm no3uuuu. B
nuainore 3ampoca uMeHu BBoauM wuaeHtudukatopsl "ATIOL 1" u "ATIO0l 2" coorBerctBenHo. Ilome
UMEeHU omyckaeM. JloOGaBieHHBbIE 3JIEMEHTHl pacronaraeM Kak HaMm ynoOHo. Ilocie BbImosHeHHs
NOJOOHBIX MAaHUMYJIALMN y HAcC JTOJKHA MOJYYUTHCS MHEMOCXEMa C BHJOM, MOX0KUM MpPEICTaBICHHOM
Ha puc.5.3.3.1.

| .
#5 ¥ Vision-pazpafoTea

®aiin Pesaktuposanue  MNpoerT  Bugwer Okwo  Bpa  Momowe  QTStarter

SN RAE L 0 Gu~GRESEH

Bipscer: Swib KM101 wdg ATI0L

]

L

v ||."|MH ITHI‘I

E‘ [ DokymenTel Eufinuc
- ZNeMEHTEI MHEMOCHEMBI Enfinne

| E-kmi101 Enfinnc

5

§ | AT 101 Bhaxel

o HonoAHNeHWE B e

Bubnuc
OICHOBHEIR 3NEMEHTE! BEnbinuc
TecTopan Bubnuc

%E Original widget's library  Bubnue

(4] | [aI+]
) e
é‘ |ATpME1_.'T SHaueHHE E
B AT101
T TyTe Jwlb_KM101/wdg...
- PoanTene Jwlb_originals/wd...
= i HKopeHe Box
ju) L] AT 101
5
| - Dnucanne
<+ BRAWHEH true
- AKTHEHEIR false
F- FeomeTpua [0, 0,900, 600, ..
Bl Momowe L1 |~ o06./MUH |~| 06./MUH
-~ KoHTEKCTHOE.. -
-

BAdS %emal @A

|100%|E||I.-13M. pasnepalglromanl a

Puc. 5.3.3.1. Bun MEHEMOCXEMBI ¢ KOMIIEKCHBIMH 3JIEMEHTAMMU.

CoxpaHuM HOBYI0O MHEMOCXEMY M 3aKpoeM e€ OkHO. [lanee mepeaéM B IPOEKT U OTKPOEM 3Ty
MHEMOCXeMy B jepeBe npoekta "['pymnmbl curnanmsanmii (mabion)"->"KopueBas crpanuna’->"I'pynma
1"->"Muemocxemur"->"AT 101". Kak Mo0XHO 3aMeTHTb, HAIlM HOBBIE JJIEMEHTHI MOSIBHIIHNCEL 3]€Ch
aBTOMaTH4YeCKH. M1 HaM OCTajoCh TOJBKO MOJAKIIOYUTH CBSA3M K HOBBIM dJIeMeHTaM. /[ 3Toro otkpoem
JUAJIOT PEeIaKTHPOBAHUS CBOMCTB MHEMocxeMbl Ha Bkiaake "Cs3u" (puc.5.3.3.2). Ha aToi BKi1agke Mbl
yBuauM ziepeBo ¢ snementamu "AT101 1" u "ATI101 2". Pa3BepHyB 110001 U3 37I€MEHTOB, Mbl YBUJUM
BeTKy "llapamerp" kak pa3 ¢ arpudyramu "Ti", "To" u "Cw", Takum 00pa3om, MbI MOKEM TPOCTO yKa3aTh
aapec mapamerpa '"prm:/LogicLev/KM101/AT101 1" B mnone '"Ilapamerp", a arpuOyrsl OyayT
paccTaBJIEHbl ABTOMAaTHYECKH.
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CTpanuua npeekTta: fpri_tmpls

g_so/pg_1/pa_mnfpg_2

[ BEnameT | ATpubyTEl | ObpaboTka J CeAzn l
Mma |3HaHEHHE
- AT101 1
prmifLogiclev/KMI101/AT101 1
- Cw prm:fLogiclev/KM101/ATIOL 1/Cw
- Ti prin:fLogiclev/EMI0L/ATIO0L_1/Ti
- Ta pre:flogicLev/KMLI01/ATIOL_1/To
E-AaTi01_2
[El-MNapametp prmifLogiclev/KM101/ATI01_2
- EW prm:flogicLev/KM101/ATIOL _2/Cw
o T prevefLogiclev/KMIOL/ATION _2/Ti
- Ta prm:flogicLev/KMLI01/ATIOL_2/To
=l a1 _Ti
= Parameter
- pErr
- pMa..
- pMa..
- pMa.. waliAT101_1 Ti
- pPrec
- pWal  prmi/logiclev/EMLOL/ATIOL_1/Ti
e redEWAL
L gpMame
[#- a1 _To
- Aa2_Ti
[#- A2_To

Puc. 5.3.3.2. Bxiagka "CBsa3u" auanora peJakTUPOBaHUS CBONCTB MHEMOCXEMBI.
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CoxpaHNM Hally MHEMOCXEMY M HPOBEPHM, YTO HOIXY4YMJIOCh. [l 3TOr0 3aKpoeM OKHO Jauaiora
CBOWCTB M 3amycTUM IpoekT "['pynmnbl curHanu3anuil (1madioH)" Ha UCHOJTHEHUE. 3aTeM MePeKIIOUYUMCS
Ha BTOPYIO MHEMOCXeMYy KHONKaMH JucTanus. [Ipu 6e30mmO09H0M KOHGUTYPAIU MBI TOJDKHBI YBHIETh
4TO-TO N0J00HOE 300pakEHHOMY Ha puc.5.3.3.3.

PyNNEl CHrHanu2aumii (wa

@afin  Hapywewne Bua Momowe

Mpynna 1

100 |v 06./MUH

wrBY@ Q0 =3

roman

Ha »T0li MHeMocxeme MOCpeACTBOM HAIIUX KOMIUIEKCHBIX JJIEMEHTOB MBI MOXEM HE TOJIbKO
HAOMIOaTh HO W YIPaBISTh MPOU3BOAUTEIBHOCTHIO XOJOIWIBHUKOB, IMPOCTO MEHSsSI 3HAUY€HUE B
KoMO00Oo0Kce. MeHsIsT TPOM3BOIUTENIEHOCTh, MBI MOYKEM 3aMETHTh M M3MEHEHHE Temreparypsl. VcTopuio
M3MEHEHUS! Mbl MO’KEM YBHUJIETh Ha CO3/1aHHOI HaMu B pazzene 5.1 rpymnmne rpadukos.

Puc. 5.3.3.3. PesynpTupyromias MHEMOCXEMa.
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6. Penentol

JlaHHBI paszmen mTpemHa3HAuYeH Uil MPEJOCTABJIICHHS] OINMWCAHUSA PEIENTOB PEUICHUS 4YacTo
BCTpEUaIoIUXCs MPoOIeM | 3a/1a4 OoJb30BaTeNs. PenenTsl perenus 3a1a4 1 npooieM A MOMEIeHUs B
ATOT pa3jie] MOTYT MpeIaraTbCs Mojab30BaTEIISIMHU.
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3aKJII0UYeHue

JlaHHBIM JOKyMEHT JOCTaTOYHO JETalbHO ONKCHIBAET OCHOBHOW IIPOLIECC CO3JaHHUS 3JIEMEHTOB
MOJIb30BATENbCKOT0 HMHTep(eiica, ¢ MpenBapUTENbHOM MOArOTOBKOM M KOH(pUrypaumell HCTOYHHMKA
JAHHBIX. B 11e10M 3TO MO3BOJSAET 1OCTATOYHO OBICTPO IOJIYYUThH MPEICTABICHHE O paboTe ¢ CUCTEMOI
OpenSCADA, a Takxe 11eJeHanpaBIeHHO UCKATh PELICHUs OMYTHBIX MPoOJIeM.
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