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BBeaenue

Otkpertas cuctema OpenSCADA sBrisieTcst ipeieIbHO MOIYJIbHOM, THOKOH U MHOTO(YHKITHOHATHHOM
SCADA-cucremoii. Kak crnencrsue storo nepsoe 3HakoMcTBO ¢ OpenSCADA MoXkeT ObITh 10CTaTOYHO
CJIOHBIM [0 MPUYMHE MAJIBIX [IAHCOB COBIA/ICHUS MPEABIAYIIETO OIbITA MOJIH30BATENS WM MTOJHOTO €ro
OTCYTCTBHUS, ¢ mojaxoaaMu padotsl B OpenSCADA. OgHako, B 3HaUUTENIbHON CTENEHU 3TO TOJIBKO IIEPBOE
BIIEYATIIEHHUE, MTOCKOIBKY BCst Momb OpenSCADA oka3biBaeTCs Ha JIaI0OHU Y TIOJIB30BATENsA, OT U300MITHS
KOTOPOI IOJIb30BaTENb MOXET PacCTepATbCS, U €My MOTYT MOHAJ00UTHCS 3HAUYUTENIbHBIE YCHIUS JUIS
otOopa (yHKIMI, HY>)KHBIX B PEIICHUU €T0 3a1a4u.

[To sToit mpuymHE W TSI HAIJSIAHOTO TIPeACTaBiIeHHs] oOmie kouuenuuu padbotel B OpenSCADA
CO3/IaH JIaHHBIA TOKYMEHT. JJOKyMEHT B IOCTATOYHO KPAaTKOH W HArJsaHOU GopMe MpeCcTaBiseT MyTh OT
zarmycka OpenSCADA 10 co3anust 3JIeMEHTOB T10JIb30BaTENILCKOT0 HHTep(elica Ha peabHBIX IPHUMEpax.
Kpome Toro, MOKYMEHT COIEpKHT pasfield C pelenTaMH Mo KOH(PUTypamuu, pean3alud U PEIICHHIO
THIIOBBIX 3aJ1a4 [10Jb30BaTEIs.

JIOKyMEHT HE€ COJEpXKHUT JAETaJbHOIO ONHCAHUS KOHLENUUH U TIyOOKOro IMOTpY)XEHUs B JIeTalu
OpenSCADA, a mnpepocraBusier ccbulku Ha JAokymMeHTsl OpenSCADA, coxepxaimue Takyro
uH(pOpMaIHIO.

Onucanne AOKyMEHTa BEIETCSI CHHXPOHHO C peanu3alfeil MpuMepoB Ha JEMOHCTPAIMOHHOW 0Oa3ze
nanHblx  (BJI) OpenSCADA. CrnepoBarenbHO, I0Jb30BaTelb JOJDKEH IOJIYYHUTh JUCTPUOYTUB
OpenSCADA c stoii BJI, a1 HarsIIHOTO U3yYeHUs U ONTPOOOBAHUS IPUMEPOB.



1. TepMuHBI, onipeaeJeHUs U A00peBUATYPbI

APM (a60peBuarypa) - AromaTtusupoBaHHoe PabGodee Mecto. OOBIYHO mMpencTaBisieT U3 ceds
CUCTEMHBIN OJIOK BBIYMCIUTEIBHON CUCTEMBI, AUCILICH, MAaHUITYJISITOP «MBIIIb) WHOTAA C KJIaBUATYpOU, U
npyroe mnepudepuitHoe 000pyIOBaHHME, KOTOPOE CIYKHUT [JIsi BHU3yallbHOTO MPEACTABICHHUS JaHHBIX
TEXHOJIOTHYECKOTO MPOIIECCa, @ TAKXKE BbIIaYH YIIPABJISIONUX Bo3aencTBui Ha TII.

BJiokupoBka (TepMHH) — YCJIOBHAs TpaHHUIA TEXHOJOTHYECKOTO MapameTpa, IO IPEOJI0JICHUIO
KOTOPO# BBIMOJIHSAIOTCS MPEYyCTAHOBJICHHBIC AJTOPUTMOM JIEHCTBHS 1O IMPEIOTBpAICHUIO aBapuu. B
HeKkoTophIX peskumax TII (Imyck) B COOTBETCTBHH C PETJIAMEHTOM MOKET OBITh HEOOXOIUMO OTKIIOUEHHE
OJIOKMPOBKH (J1€0JIOKUPOBAHHUE).

JleGji0KkupoBaHMe (TEPMHMH) — IIPOLIECC OTKIIIOYEHUs1 OJOKUPOBKH Ha Bpems pabotsl TII B pexxumax,
JUIsL KOTOPBIX B perjlaMeHTe IMpelycMOTpEeHa JaHHas onepauus. Baumanue, nebnokupoBaHue
TEXHOJIOTMYECKUX IapaMEeTpOB SBJSETCA CTPOro OTYETHOM oOmepanued M JOJDKHO IPOU3BOIAUTCA
OIlEpaTUBHBIM [IEPCOHAIIOM B COOTBETCTBYIOLLEM HOPSIKE.

KBuTanusi (TepMUH) — mpoIiecc MOATBEPKACHUS (aKTa TOTO, YTO ONMEPATHBHBIN MEPCOHAT 00paTHI
BHUMaHue Ha Hapymienue B pabore TII. OObIUHO STOT TpOIECC MOAPA3ZYMEBAET TMPHUHSATHE MEp
OnepaTopoM JUIsl YCTPAHEHHs] HAPYUIEHUS W HaXaTUE COOTBETCTBYIOIIECH KHONKH ISl MPEKpalleHUs
CUTHAJIM3aIIH.

IIVIK (a60peBuatypa) — Ilpombinmennsiii Jlormueckuit  Kontposmep. MukpomnporieccopHoe
AIIEKTPOHHOE YCTPOMCTBO, HA KOTOPOE Yepe3 yCcTpoucTBO compsikeHust ¢ o0bekToM (YCO) cobuparorcs
CUTHAJIBI TeXHOJNOTHYeckux napamerpos. [TJIK BeimonmHseT QyHKIMIO HETTOCPEACTBEHHOTO cOOpa JaHHBIX,
ux 00pabOTKy W BBIJAYy YIPaBISIOMNAX BO3JCUCTBUI TOCPEICTBOM aJTOPUTMOB aBTOMATHYECKOTO
perynupoBanus. Kpome toro ITJIK npenocraBnsier gannsie Juis Buzyanuzauuu TII, a Taxke momyuaer
JAaHHBIC PYYHOI'0 BMCHIATCIIBCTBA OII€paTopa OT CUCTEMBI BEPXHETO YPOBHA.

Curnanmsanusi (TepMHH) — TMpOLECC YBEJOMJIEHHS OIEPaTUBHOIO IEpcoHajla O HapylIeHUH
TEXHOJIOTUYECKOr0 IIpolecca Hiu padoTel obopynoBaHust aBroMaTuszanuu. CrnocoObl CHUrHAIM3aIUU
MOTYT OBITh DPA3IMYHBIX THUIIOB BO3JCHCTBUS HAa OpPraHbl YyBCTB YEJIOBEKA C LEJIBIO IPUBICUCHMUS
BHUMaHus. YacTo npeycMaTpuBarOTCs CIEAYIOINE TUIIBI CUTHAIN3ALUU:

«  Ceemosas cuenanuzayus — OOBIYHO OCYIIECTBIISIETCS IOCPEICTBOM CMEHBI LIBETa IpahuIecKoro
0o0beKTa (MUraHHEM) AJISi BO3HUKAIOIUX COOBITUH M YCTAaHOBKOM CTaTMYHBIX aBAPUIHBIX I[BETOB
(KpacHBII 1 XKENTHII) /U1l CKBUTUPOBAHHBIX COOBITUH.

+ 38yK06as — OCYIIECTBIISIETCS BblAayel 3ByKOBOTO CUTHAJIa B MOMEHT BO3HUKHOBEHMSI COOBITHSL.
Tun 3BYKOBOrO CHUTHajza MOXXET OBITh KaK MOHOTOHHBIM, TaK W CHHTE3MPOBAHHBIM PEUEBBIM
coob1ieHueM ¢ nHpopmanmen o HapyIeHUH.

TII (ad6peBuaTypa) - Texnonoruuyeckuii [Iponecc. Bech KOMIUIEKC TEXHOIOTMUECKOTO 000pYy10BaHUS
IIPOM3BOJACTBEHHOTO IIpoLEecca.

YCO (a60peBuarypa) — YcrpoiictBo Comnpsixenust ¢ OobexToM. Ps yerpoiicte wmm moayneit ITJIK, k
KOTOPBIM  HEMOCPEACTBEHHO TMOJKIIOYAOTCS CcuUrHaibl ¢ gatuukoB TII  mis  mociemyromiero
npeoOpa3oBaHUs U3 aHAJIOTOBOTO B IU(ppoBo# Bua u oOpaTHO. [Ipeobpa3oBaHue OCYIIECTBISACTCS C IS0
nocneayromeil 00padoTKH 3HAYeHUN TEXHOJIOTHUYECKUX mapameTpoB B ITJIK.

YceraBka curHanausanum (TeEPMHUH) - YCJIOBHAas TpaHMIA 3HAYEHUS TEXHOJIOTMYECKOro MapaMmerpa,
IpeosloJIeHHe KOTOPOI cuMTaeTcsl HeMTaTHOM curyaruei. OObIYHO MpeaycMaTpUBAIOTCS CIEIyIOIe

TPaHULIbL:
Bepxwuas u HudCHAA asapuiinvle epanuybl — TPAHULBI ABAPUITHBIX 3HAUEHUN TEXHOJOTHYECKOrO
napamerpa.

« Bepxwas u HudxCcHAs npedynpeoumenvHble 2paHuybl — TPAHUIBl MPEAYNPEKICHHUS,

PCrIIaMCHTHBIC I'PAHUILIBI, O BBIXOAC TCXHOJIOTMYCCKOTI'O IIapaMeTpa 3a pa60q1/n71 JAHalia3oH.

« Omkas - IMPU3HAK BbIXOJAa 3HAUCHUA IapaMeTpa 3a allapaTHbIC I'PaHUIbI TEXHOJIOTHYECKOIO
O60py,HOBaHI/I$I. OOBIYHO XapaKTCPHU3YyCT OTKaA3 JdaT4YHKa, O6pBIB KaHajla CBsA3HM C JaTYUMKOM HIIN
IJIK.
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SCADA (ab0peBuatypa-an.) - Supervisory Control And Data Acquisition (Jlucreruepckas cucrema
ympaBieHus: U coopa naHubix). [Iporpammuoe oGecrieueHne, BBIMOIHSIONIEE KOMIUIEKC 3a/1a4 M0 cOopy
nanHbix TII, uxX apXuBUpOBaHME W NPEACTABICHHE, a TAKXKE BbLAAYY YIPABISIONIMX BO3IACHCTBUI
OIIEpaTOPOM B PYYHOM PEXUME.



2. YCcTaHOBKA M 3aIyCK

Ycranoky muctpudytuBa OpenSCADA MOXHO OCyIIeCTBHTh ABYMs criocoOamu. [lepBriii u mpocToit
€Hoco0 - 3TO MOIYYUTh TOTOBBIE MAKETHI [T ncnoib3dyemoro auctpudyrusa OC Linux. Bropoii - cobpatb
cucteMmy OpenSCADA u3 ucXOOHBIX TEKCTOB. B 1menom mponeaypa yCTaHOBKM CHJIBHO 3aBUCHUT OT
UCIONIb3yeMoro aucTpubytuBa Linux u ucyepmbiBarolie €€ omucatb B JaHHOM PYKOBOJICTBE He
npejcTasisieTcs Bo3MOKHbIM! [IoaTOMy MoOkeT MOHano0OWUThCS TIyOOKO€ 3HAKOMCTBO C MEXaHU3MaMU
ycraHoBkH [1O BeIOpanHOrO AucTpuOyTHBa Linux B €ro 10KyMeHTaluu.

B cinyyae oTcyTcTBUSL Y TMONB30BaTeNs JIOCTATOYHO TIIIyOOKMX 3HAHMM M YMEHUH B BBIOpaHHOM
TUCTpuOyTUBe Linux, HACTOATENbHO PEKOMEHAYETCsl BbIOMpaTh AUCTPUOYTHB Linux Mo KpUTEpHUIO
Hanmuuus Juig Hero naketoB cucteMbl OpenSCADA B peno3utopusix AUCTpUOYTHBA, YTO IMO3BOJUT U
rapaHTUPyeT NPOCTEUIIYIO0 U Oe3MPOOIEMHYIO YCTaHOBKY!

Ecnm y monp3oBaTenst BbI3bIBAST 3aTpyIHEHHE ycTaHOBKA HE TobKO OpenSCADA, HO u tucTpuOyTHBa
Linux, To Ha mepBoe BpeMs OH MOXET BOCIOJIb30BaThCcs '">KUBBIM" mucTpuOyTtuBoM Linux, ¢
YCTaHOBJICHHOM M TOTOBOH i paboThl u u3ydeHus nemoHctpamnueit OpenSCADA. Ha naHHBI MOMEHT
noctynHbl "xuBble" cOopku Ha ocHoBe qucTpuOyTuBa ALTLinux B Buge CD u Flash-o6pa3oB no ccpuike:
ftp://ftp.oscada.org/OpenSCADA/Live .

2.1. YcranoBka OpenSCADA M3 roToBbIX IaKETOB

VYcranoBka OpenSCADA 13 roTtoBbIX MakeTOB, B CBOIO OYEPEb, MOXET OCYLIECTBISATHCS JBYMS
metonamu. [lepBsiii - mpoctemmii, koraa nakersl OpenSCADA yske npuCyTCTBYIOT B O(DUIIHATIBHBIX UIIH
JIOTIOTHUTEIBHBIX PETO3UTOPUSAX HcIonb3yeMoro auctpudytuBa OC Linux, U ycTaHOBKa MX - BOIPOC
3allyCcKa THUIMYHOM IpOrpamMMbl YIPABJICHUS I[aKeTaMu JUCTpUOyTHBA C MOCJIEIYIOLIUM BbIOOPOM
naketoB OpenSCADA. Bropoii noapasymeBaer nonydeHue naketoB OpenSCADA u ycTaHOBKY HX

BPYYHYIO.

Ha nannbiii MomeHT makeTrsl cucteMbl OpenSCADA MOXKHO BCTPETUTh B PEHO3UTOPHUAX TaKHUX
quctpuOytuBoB OC Linux: ALTLinux u quctpuOyTuBax, OCHOBaHHbIX Ha akeTHou 6a3e Fedora.

[TpoBeputh Ha Hamuure naketoB OpenSCADA B peno3uTopusix HCIOIB3YeMOro TucTpuOyTuBa Linux,
a Takxke 3arpy3uTh naketsl OpenSCADA i pyyHOW YCTaHOBKM MOYKHO Ha CTPAaHHLE 3arpy3Ku

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

Onucanne yCTaHOBKM W3 PEMO3UTOPHsS BBIOpaHHOro AMCTpUOyTHBa Linux HpomycTHM M OTONUIEM
YUTaTENs K JOKYMEHTAIIMH COOTBETCTBYIOLIETO NUCTPUOYTHBA.

Jns pyunoit ycranoBku makeroB OpenSCADA 3arpy3um ux u3 ouUualbHOTO caita MM Jpyroro
MCTOYHHUKA. 3arPy3UTh MOXKHO HaOOp MAKETOB JIBYX THIIOB.

[lepBsiii THI npeAcTaBieH HAOOPOM U3 YETHIPEX MAKETOB:
- openscada - maker co Bcemu (ailnamu, HykHbIMH i 3amycka OpenSCADA B momHOM
00BéMe, BKITFOYAst BCE MOJTYIIH;
- openscada-demo - ¢ailtnel nemoHcTpauMoHHoil BJl ¢ KoHdurypammen i 3amycka
JIEMOHCTpALINU;
- openscada-doc - Bca nokymeHTanus Ha cuctremy OpenSCADA;
- openscada-devel - makeTbl pa3pabOTKH, s OTAEIHHOTO CO3JAHUS MOXYyJEH K CHCTEMe
OpenSCADA.

Bropoii Tun mnpexacraBieH HaOOpoM M3 TOpsJKa COpOKa IAKeTOB C BBIACIEHHEM MOJYJei
OpenSCADA B oTenbHBIE TTAKETHI:
- openscada - conepxut a1po OpenSCADA, 0a30By10 KOHQUTypaIHio U 3amycKaronue Gpaiis;
- openscada-DB.* - moxynu noncucremst "BJ1";
- openscada-DAQ.* - moxynu noacuctemsl "COOp JaHHBIX'";
- openscada-Archive.* - Moxgynu noacucremsl "Apxusbl";
- openscada-Transport.* - moxynu noacuctemsl "' TpancriopTsl”;
- 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-UL* - moxynmu noacuctemsl "[lons3oBarensckue nHTEpdEcH'";

- openscada-Special.* - moxynu noacucrems! "CrnenuanbHbie";

- openscada-demo - aitner gemonctpanmonHoit bJl ¢ koHdurypammeint s 3amycka
JI€EMOHCTpALIUY;

- openscada-doc - Bcsa qokymeHnTanus Ha cuctemy OpenSCADA;

- openscada-devel - makeTsl pa3pabOTKH, Ui OTAENBHOTO CO3/IaHUS MOMAYJEH K CHCTeMe
OpenSCADA;

- openscada-plc - BUpTyanbHbIA MAKET, COAEPKANIUN 3aBUCUMOCTH, ISl YCTAHOBKU THUIIOBOM
koHpurypamuu OpenSCADA xak [TJIK;

- openscada-server - BUPTyaJbHbIN MaKeT, COACPKAIINUN 3aBUCUMOCTH, JUIsl YCTAHOBKU THUIIOBOM
koHpurypauun OpenSCADA kak SCADA-cepsep;

- openscada-visStation - BHUpPTyaJIbHBIA MaKeT, COJEpXKAIIUNA 3aBUCUMOCTH, JUIsI YCTaHOBKH
tunoBoi koHpurypanuu OpenSCADA kak BuszyanbHas SCADA-cTaHus.

[TepBblif TN HaOOpa MakeTOB MpPEIHA3HAYECH JUISl MPOCTONU-PYYHOUW YCTAHOBKH, IMOCKOJBKY COAEPIKUT
TOJIBKO YeThIpe Mmakera. Bropoit TN npeaHasHaveH Juisl MOMEIIeHUs B peno3uTopuil auctpulyrusa Linux
U MOCJIEAYIOLIEH YCTAHOBKU UX C IIOMOILIBIO ITAKETHOI'O MEHEKEPa, OCYIIECTBIIAIOIIET0 aBTOMATHYECKOE
paspenieHue 3aBUCMMOCTEH. BTopoili Tum Habopa MakeTOB MO3BOJSET YCTAaHOBHUTH TOJBKO HY)KHBIC
koMroHeHTl OpenSCADA, TeM caMbIM ONTHMHU3HPYS padodyee OKPYKEHHE, 4Yero He I03BOJISET
OCYILIECTBUTH HAOOP MAKETOB [IEPBOTO TUIIA.

[Ipu ycTaHOoBKe W3 peNo3UTOpHsS BBIOMpaeM TONBKO TakeT "openscada-demo". Bcé€ ocrampHOE, B
COOTBETCTBHUH C 3aBUCHUMOCTSIMU, Oy/ieT BEIOPAHO U YCTAHOBJIEHO aBTOMATHYECKH.

Pyunyro ycraHoBky RPM-nakeToB nepBOro Turia MOXKHO OCYIIECTBUTh KOMAaHAOW, ITPEABAPUTEIBHO
CMEHHUB pabouyr0 TUPEKTOPHUIO HA JUPEKTOPHIO C MAKETAMU:

# rpm -1 openscada-demo-0.6.4.1-alt2.1586.rpm openscada-0.6.4.1-
alt2.1586.rpm

Pyunyto ycranoBky DEB-nakeToB mepBoro THuma MOKHO OCYHIECTBUTh KOMAaHJOMW, MpPEeABapHUTEIbHO
CMEHHUB pab0uyI0 TUPEKTOPHUIO HA JUPEKTOPHIO C MaKETaMU:

# dpkg -i openscada-demo 0.6.4.1-2 all.deb openscada 0.6.4.1-
2 1386.deb

B npouecce BBINOJNHEHUS MOTYT BO3HMKHYTh OIIMOKH, CBSI3aHHBIE C HEYAOBJIETBOPEHHBIMU
3aBucuMocTsAMH. [Ipu pyyHOl yCTaHOBKE M3 MAKETOB YJOBIETBOPATH MX NMPUHIETCS B pyUHYIO, MTOJA0OHO
ycraHoBke nakeroB OpenSCADA, wnu uyepe3 MeHemxkep maketoB auctpuOyrtuBa Linux. JleranbHee
O3HaKOMUTbCS ¢ mpoueccoM yctaHoBku IO B RPM-makerax MokHO 1o ccbuike: http://skif.bas-

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

2.2. YCTaHOBKA M3 UCXOAHBIX TEKCTOB

Ecnu HeT BO3MOXKHOCTH MONTy4uTh ToTOBBIE MakeTsl OpenSCADA 11t BEIOpaHHOTO AUCTPUOYTHBA, TO
octaércs Tosbko BapuaHT coopku OpenSCADA u3 ucxomansix TekcToB. IIponece coopku OpenSCADA
JeTaJbHO OIMCaH B PYKOBOJCTBE IO cchlIke http://wiki.oscada.org/Doc/Sborkalzlsxodnikov. Onpnako
HY)KHO UMETh B BHIY, 4TO eciu Bawm ynanock cobpate OpenSCADA u3 HCXOIHBIX TEKCTOB, TO 3TO
PYKOBOJCTBO He i Bac um Bpl, ckopee Bcero, MokeTe JETKO OCBOUTH 0a30BYIO JOKYMEHTAIIMIO

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

JlaHHbI pa3nen mpuBENEH 31eCh TOJBKO JUIsl MOJHOTHI M LEIOCTHOCTH PACCMOTPEHHUS BOMPOCA,
MOCKOJIbKY TpeOOBaHME KBATU(UKAIMOHHOTO YPOBHS TOJB30BATENs JJI ATOTO pasjena 3HAYUTEIHHO
BBIIIE YPOBHS JOKYMEHTA B LEIOM!


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 KOHPUTYPALUA U 3aIYCK

[Tocne koppektHO#l yctaHOBKM OpenSCADA ¢ nemoHcTpanmonHoi bJl HuUKakol npeaBapuTeIbHOMN
HACTpPOMKHU He Tpedyercs. Eciu HyKHO BBINOJIHUTH 0CO0YI0 HACTPOMKY, KOTOpas OTIMYAeTCs OT 0a30BOi,
TO  BOCIOJb3yWTECh  JOKyMEeHTOM  omucaHusi  nporpaMmmbl  OpenSCADA  mo  cchlike:

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

Buumanue! Jlemonctpanuss OpenSCADA Ha ocHoBe neMoHcTpanuoHHOM BJl 310 HE TO Xe, uTO
OOBIYHO MPENOCTaBISIIOT KOMMepueckue npousBoautenu IIO ¢  wmenblo  IpoJeMOHCTPUPOBATH
BO3MOXXHOCTH, HO HCKJIOYHTh HJIM YCIOXHUTh HOPMaJbHYIO PabOTy MyTEéM OrpaHUYEHUs] (QYHKIUH.
Hemonctpammsi OpenSCADA 510 mONHO-(QYHKIIMOHATBHAS CHUCTEMA, TMPEIOCTABJISIONIAs MPUMEPHI
pean3allud M HAaCTPOMKM pa3inuyHbIX KomrnoHeHToB. Ha ocHoBe nemonctpanmonHoit b/l OpenSCADA
MOYKHO JIETKO CO3/1aBaTh COOCTBEHHBIE MPOEKTHI, UCTIONB3Ys MPEAOCTaBICHHBIE HAPAOOTKH.

3anmyctuth Ha ucnonHeHue OpenSCADA ¢ nemoHcTpanmoHHON BJl MOXXHO M3 MEHIO OKpYXKEHHs
pabouero crona B pazumene "I'paduka", mynkr "Jlemoncrpauusi otkpeitoii SCADA cucremsl" c
XapakTepHOU UKOHKOM (puc.3.1).
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® wine pro
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[“| Wrpe . b B
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j MyneTHMELMA >
4 HacTpoika > OpenSCADA demo
ﬂ-._'ﬂ B iGiae > OeMoHCTpaLMA OTERRITON SCADA oo
B Odwc > @ OpenSCADA
,* PaspaBoTtka >
::; CHcTeMa »
B Cnymebdue [ 2

| 3

o= [Mpouee Q showFoto
U 3abnokMpoBaTe M BriATw Eﬂ MepeknodMTE M ?

Puc. 3.1. ITyHKT MeHI0 OKpyx)eHHs pabouero croina Juis 3amycka nemoHcrpauu OpenSCADA.
3amycK Tak»Ke MOKHO OCYIIIECTBUTh U3 KOHCOJIM KOMaHJI0M:

# openscada_ demo

[Tocne 3amycka moiayduM OKHO rpaduueckoro koHpuryparopa cuctembl OpenSCADA - QTCfg
(puc.3.2) ¢ oTKpbITOM KOpHEBOM cTpaHuuel. JlemoHcTpanuonHas b/l cnenuanbHO HACTPOEHA TaK, UYTO ObI
NEepBbIM MpU 3alyCKe MOSBISUIOCh OKHO KOH(Urypatopa. B nanpHeillieM MOXKHO OTKPBITH OKHO
pa3paboTKu rpaduyeckux WHTEPQPEHCOB MONB30BATENs, a TAKXKe 3aIYCTHTh IPOEKT MOJIb30BaTEILCKOTO
uHTepdeiica Ha UCIIOTHEHUE.


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

Kouguryparop OpenSCADA sBisieTcss OCHOBHBIM M JIOCTATOYHBIM CPEJICTBOM ISl KOHPHUTYpaIuu
moboro komnonenta cucreMbl. Kak u maorue kommnonentsl OpenSCADA, koHdurypaTtop peanusoBaH B
Buge wmoxaymst. Kpome konduryparopa QTCfg moryr OBITH HOCTYNHBI JApyrue KOH(PHUIYpaToOpsl,
BBITNIOJHSIONINE T€ € (YHKIMH, HO pealin30BaHHbIE Ha OCHOBE ApPYrux TexHojorusix. Hampumep,
TakoBbIMU sBIIsItOTCS Web-konduryparopsr: WebCfg u WebCfgD.

Bce npeficTBust B nanbHeimeM Mbl OyzieM paccMaTrpuBarh TOIbKO B KoH¢purypatope QTCfg, xoTs Bce
UX MOYKHO Oy/IET BBIIIOJHUTD U B IPYTUX KOH(UTypaTopax.

CrpykTtypy wuHTepdelica oOkHa KOHPUTYypaTOpa MOXHO JAETAIBHO pPACCMOTPETh IO  CCBHUIKE
http://wiki.oscada.org/Doc/QTCfg. Jlns Hac ke ceifuac Oojee BakKHO PAaCCMOTPETh BCE JIOCTYIHbBIE
unrepdeiicel  OpenSCADA, mno3roMy HaXMEM NPEANOCIEAHIO, C BepXy, HKOHKY Ha MaHEeIH
UHCTpyMeHTOB. [locne 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 MOJIB30BATEILCKOTO HHTEpdEkica.

£

Janee moxkem 3amyctuth mpoekT "AGLKS" Ha ucnonnenue. s 3TOoro BbIOMpaeM €ro B MepeyHe
NPOEKTOB M 3allyCKaeM IyTEM HaKaTWs Ha TIEPBYIO CJIeBa MKOHKY Ha TMaHENd WHCTPYMEHTOB WU B
KOHTEKCTHOM MEHI0. B pe3ynbrare nmosiyuuM OKHO M0JIb30BaTeNbCKOro nuTepdeiica (puc.3.4).
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[TocTpoeHre M HCHOJIHEHHE MOJB30BATENbCKUX HHTEpQeiicoB ocymecTBisercs monyiaeMm "Vision"
noacucremsl "[lonp3oBatenbckue uHTEpdeiic". Kpome 3TOro mMomyns MoryT OBITH JAOCTYIHBI HHBIE
Monynu Bu3yanusauuu. Hampumep, OpenSCADA mnpenocraBiser Monayias WebVision, KoTopblit
MO3BOJISIET UCIIONHATH MPOEKTHI, paHee pazpaboraHHble B mHTepdeiice moxyns "Vision", mocpeacTBoM
Web-texnonoruit u cranmaptHoro Web-Opay3epa. Bce meiictBuss B JanpHeimeM MbI  Oyaem
paccMaTpuBaTh TOJIBKO B MHTep(eiice moayis "Vision".

Puc. 3.4. Okno nonbs3oBaTenbekoro uatepdeiica mpoekra "AGLKS".

Takum oOpa3om Mbl 3amyctuinn geMoHcTparuio OpenSCADA ¥ MO3HaKOMUIJIMCH ¢ OCHOBHBIM HaOOpoOM
UHCTpYMEHTOB. B nanbHelimem Oynem ux ucnonb3oBaTh Uil kKoHpurypamuun OpenSCADA, coznanus
3aa4 cOopa JaHHBIX, OOBSI3KM COOPAHHBIX JAHHBIX, C IIETBI0 UX 00paOOTKM W BBIIAYHM BO3ICHCTBHIA, a
TaK)Ke JUIS CO3JIaHUS IOJIb30BATENbCKOr0 MHTepdelica BU3yalu3alMi MOJYyYEHHBIX TAHHBIX M BBIJAYH
YIPABJISIOMUX BO3AEHCTBUN.

3akpoem okHO ucrnosHenus npoekrta "AGLKS" u okHO pa3paboTku Moab30BaTENbCKOTO WHTEpdeEiica
JUTSI TIOATOTOBKH K U3YyYEHUIO CIETYIOIINUX Pa3/IeioB.

Becw mponece kongpuryparmun SCADA-cucTeMs! 171 BRITOTHEHUS (YHKIIMKA BEPXHETO YPOBHS MOXKHO
YCIIOBHO pa3JeJINTh Ha JIBa dTana:
« Kondurypauus HCTOYHMKOB NaHHBIX M co3fgaHue Oa3pl naHHbIX (BJ]) mapamerpoB 3TmX
HUCTOYHHUKOB.
« @opMmupoBaHHE BH3yallbHOro mpeacraBieHus AaHHbIX TII mytém co3manus unTepdeiica
oreparopa B BHJIE MHEMOCXEM, TPYI rpa(uKOB, TPyl 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 ¢ HCTOYHUKAMMU JAHHBIX

OcnoBHoit ¢yrknuen moo6oit SCADA-cuctemsl siBisieTcs: paboTa ¢ UICTOYHUKAMH JaHHBIX, @ KMEHHO
orpoc mnporpammupyemsix jorudeckux kontposiepoB (IIJIK) m mpocteix momyneit YCO. [leranbHee
03HAKOMHTBCSI C 3TUM BONPOCOM MOXKHO B AokymeHTe "COop manHbix B OpenSCADA" no ccouike:
http://wiki.oscada.org/Doc/DAQ.

[Tognepxka TOrO WJIM MHOTO HMCTOYHHKA JAHHBIX 3aBUCUT OT MpoTokoia win API, mo xotopomy
HMCTOYHHMK CBOM JAaHHBIC MPEIOCTABISAET, U HaIWuus st npoTtokosia/API moxyns moacuctemsr "COop
nanHbIX" B OpenSCADA. O6muii nepedyens Moxyieit nogacuctemsl "COop naHHBIX" M TOKYMEHTAIUIO 110
HUM MOXHO TOJTYYUTh 10 cchlike http://wiki.oscada.org/Doc?v=rrl#h79-4 B cOOTBETCTBYIOIIEM pa3iere.

[TonydyeHHble M3 HWCTOYHUKOB JaHHbIE B MOCIEICTBUM apXUBHUPYIOTCS, 0OpalaThIBAlOTCS |
UCIOJIB3YIOTCS AJI BU3YaJIbHOTO IpejicTaBieHus oneparopy TII.

4.1. Onpoc nannsix annapara TII

B kauecTBe mpuMepa paccMOTpUM U CO3JaJMM ONPOC JAHHBIX JUIsl ammapara BO3AYIIHOTO
xononuibHuKa. JlemoHcTpammonnas b/l comepxut monaens peanbHoro Bpemenu TII kommpeccopHoit
CTAaHIIMM W3 IIEeCTU KoMIpeccopoB. JlaHHbIe JUIsi JBYX amnmapatoB BO3AYIIHBIX XOJIOJWIHLHUKOB
"AT101 1" u "AT101 2" xomnpeccopnoii ctaniuu "KM101" goctynasr o nmporokory ModBus/TCP na
nopty 10502.

Msi1 co3naaum KoHTpoJiiep ompoca 1o nporokoay ModBUS/TCP u nomydum 3TH JaHHBIE, TEM CaMbIM
(dakTUYeCKH peann3oBaB 3a7ady OIMpoOca peajbHBIX JAaHHBIX, MOCKOJBbKY OT HACTOSIIEro BHEUIHETO
YCTPOMCTBA Halla KOHPUTyparus OyJIeT OTIHYAThCS aJpPEecOM ATOTO YCTPOMCTBA M aipecaMy PETUCTPOB
ModBUS.

s onpoca nansbix no npotokoiry ModBUS/TCP B OpenSCADA npucyrctByet moayis "ModBUS"
noacuctembl "COop mansbIx". s goOaBieHHs HOBOTO KOHTpPOJUIEpAa OTKPOEM B KOH(HUTYypaTope
crpanuny Monyias "ModBUS" ("Hemo cranuusa"->"C6op nanueix"->"Monaymns"->"ModBUS") u B
KOHTEeKCTHOM MeHio yHkTa "ModBUS" naxxmém "JloGaButs" (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 koutposuiepa B moayie "ModBUS" noncuctemsr "Coop naHHBIX".

B pesynbrate mosBuTCcs OKHO Auainora (puc.4.1.2) ¢ mpeanokeHueM BBECTH HAECHTH()UKATOp M UMS
HOBOTO KOHTpoiepa. Maentugpukatops! mo0six 00bekToB B OpenSCADA orpanuuens! pazmepom B 20
CHUMBOJIOB M UX PEKOMEH/YETCs BBOJAUTH CUMBOJIAaMH aHIMiickoro andasuta u nudpamu. Kpome storo,
HAuYMHATh UJCHTU(PHUKATOP JKEIATENBHO ¢ OYKBBI. DTO CBSI3aHO C TEM, YTO MJIECHTU(UKATOP B TOCIEICTBUU
MOJKET HCIOJb30BaThcsl B ckpunrax. MMena oOwbektoB OpenSCADA orpanwueHsr pasmepoM B 50
CHUMBOJIOB U MOTYT BBOJAUTHCS JIFOOBIMH CUMBOJaMHU. MIMeHa OOBIYHO MCHONB3YIOTCS AJISi OTOOPAKEHMUS.
Ecnu mosne WMeHM OCTaBHTh IyCTBIM, TO BMECTO HEro s OTOOpakeHHs OyJaeT MCIOJIb30BaThCA
unentudukarop. Beeném unentudukarop "KM101" u ums "KM 101",
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nNeMeHTa
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Puc. 4.1.2. lnanor ans ykazanusi ©ieHTH(PHUKATOpa K UMEHH HOBOTO OOBEKTA.

[Tocne moaTBepKACHUS y HAC MOSIBUTCSA 0OBEKT HOBOTO KOHTpOJUIepa. BeibepeM ero B KoHpUrypaTope
U MI03HAKOMUMCS C HacTpoiikamu (puc.4.1.3).
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Puc. 4.1.3. I'maBHast BKJ1aJIka HACTPOHKN 00BeKTa KOHTpoiepa moaysist ModBUS.

Hactpoliku 00BbeKTa KOHTpOJUIEpa, KaK MNpPaBWIO, CIEHU(PHUYHBI IJI Pa3HBIX THUIIOB HMCTOYHHKOB
JaHHBIX M TPOTOKOJIOB. JleTalbHO O3HAKOMUTHCA C HACTPOMKaMU OOBEKTa KOHTPOJUIEpa MOIYJIS
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"ModBUS" wmoxHo mno ccbuike http://wiki.oscada.org/Doc/ModBus?v=16m6#h592-14. Msr ke
paccMOTpHUM 001IHe HACTPOHKN 00BEKTa KOHTPOJIEpA U KIIIOYEeBbIe HACTPOIKH 1yt Moayis "ModBUS".

C moMoripio0 CTpaHUIlBl 00BbEeKTa KOHTpoyuiepa B pazzaene "CocrosHue" MOXXHO B TIEPBYIO OYepe.lb
OLIGHUTh TEKYILEe COCTOSHHE OOBEKTa KOHTpOJJIepa M pealbHOE COCTOSHUE CBSI3U C (PU3MYECKUM
KOHTPOJIJIEPOM, a TaKXe OINEPAaTUBHO ero MeHsATh. Tak, moie "Craryc" COACpX)HUT KOJ OIMOKH U
TEKCTOBOE OMHUCAHKE TEKYIIETO COCTOSIHUS CBSI3U C KOHTPOJIJIEPOM, B HAIlleM cilydae OObEeKT KOHTpoJUIepa
BBIKJIFOYEH. MBI €ro MOKeM BKIIIOYHTh M 3aIyCTHTh, YCTAHOBHUB (DJIaKKM HAIIPOTHB COOTBETCTBYIOIIUX
noyied. BKIIfOYeHHBIH OOBEKT KOHTPOJIEpAa WHUIMATU3UPYET OOBEKTHl MapaMeTpOB, 3aNyIICHHBIN JKe
3alycKaeT 3ajJady oIpoca W NPEJOCTaBISET BO3MOYKHOCTH IE€pENaBaTh IaHHBIE B KOHTPOJUIEP 4Yepe3
atpubyTel mapametpoB. [lone BJ] ykaspiBaer Ha TO, B kakoil B/l xpaHuTcs koHpUrypamus HaHHOTO
o0wekTa. Hac ycrpout xpanenue B rnaBHoit b/l T.e. ocTaBUM M0 yMOTYaHHUIO.

B pazgene "Kondurypamus" HemocpeaCTBEHHO COIEPKUTCS KOHPUTYpaIns 00beKTa KOHTPOJIIEpa:
- "Unentudukarop" u "MMa" comepkaT Ha3BaHMsI, KOTOPHIE Mbl BBOJWJIM TIPU CO3/ITaHUU OOBEKTA.
WmMst MBI MOXEM TOMEHATH MPSIMO 3]1€Ch, & BOT MACHTU(UKATOP HEBO3MOXXHO M3MEHSTH MPSAMO,
oJlHaKo 00BeKT MOkHO BbIpe3aTh (Ctrl+X) u 3arem BctaButh (Ctrl+V), Tem cambIM NeperMEeHOBAB
ero.
« "Omnucanue" MOXET COAEpKaTh pa3BEPHYTYIO XapaKTEPUCTHKY U Ha3HAYeHHE OOBEKTa
KOHTpoJuiepa. B Haem ciaydae 3HaueHUe 3TOro MO He IPUHIMITHAIBHO.
- "Bxmouars" u "3amyckarh" yKa3pIBalOT Ha TO, B KAaKO€ COCTOSIHHE MEPEBOAUTH OOBEKT
KoHTpoJuiepa npu 3amycka OpenSCADA. YcranoBuM 06a mosis.
- JlBa cnepyrouux mnons "PesepBupoBanue" u "l[lpeamnoureHue ucnonaHEHMsA" CiyXar i
KOH(UTypallMi TOPU3OHTAIBHOTO PE3EPBUPOBAHMSI MCTOUYHHMKOB JIAHHBIX Ha Pa3HbIX CTaHIUSAX
(http://wiki.oscada.org/Doc/DAQ?v=1dv7#h831-10). OcTaBuM HX KaK €CTb.
- "Tabmuma mapameTpoB" - comepxkutr uMs Tabmuiel BJ[, B koTopoil Oymer XpaHHUTHCS
KOH(Urypanus napaMmeTpoB JaHHOT0 KOHTposiepa. OCTaBUM 10 yMOIYaHUIO.
+ "IlnanupoBaHue ompoca" - COAEPKUT KOH(PUTYpAIMIO IJIAHUPOBIIMKA JUIS 3aIllycKa 3aJadd
onpoca. [lonyuuts onucanue Gopmara KOHPUTYpallMK JaHHOTO MOJII MOXHO M3 BCIUIBIBAIOIIEH
nojckaszku. OnuHoyHast nugpa yka3plBaeT Ha MEPUOJIUYHOCTD 3aMycka B ceKyHax. OCTaBUM OJIHY
CEKYyH]y.
« "VpoBeHb IpuopuTeTa 3a1aud cOopa JaHHBIX" - yKa3blBae€T HACKOJIBKO NMPUOPUTETHA JaHHas
3agada (ot -1 1o 99). IlpuopureTsl Bblllle HYJISI UIMEIOT CMBICH TOJBKO npu 3amycke OpenSCADA
OT IPUBWJIETMPOBAHHOTO MOJIb30BaTesl. OCTaBUM 3TO 1oJie 6€3 U3MEHEHHH.
« "ModBUS npotokon" - yka3piBaeT Ha BapuaHT npotokona ModBUS. Hac unrepecyer BapuaHt
"TCP/IP", moaTOMYy OCTaBUM KaK €CTb.
« "Agpec TpaHcmopTa" - yKa3plBa€T Ha MCXOJSIIMM TpaHCIOPT mnojacuctemsl 'TpancnopTsl”,
KOTOPBIA UCTIONB3YETCS JUTsl COSIUHEHUSI ¢ KOHTposuiepoM. B ciyuae ¢ Bapuantom "TCP/IP" Ham
HYy)XeH TpaHcnopT B moxayne "Sockets". Ha co3manmm wucxomsmero tpaHcmopra B "Sockets"
JIETAJIbHEE OCTAHOBUMCS HUXKE.
« "V3en HazHaueHus" - ykazeiBaeT y3en ModBUS. B namewm ciydae 310 gomxHO ObITh "1".
« "OObenuHATH (hparMeHTbl NaHHBIX" - BKIIOYAaeT OOBEIUHEHHWE HE CMEXHBIX (ParMEeHTOB
perucTpoB B oauH OJok 3ampoca, 10 100 peructpoB, BMECTO I'€HEpALMM OTAEIBHBIX 3aIpPOCOB.
[To3BossieT yMEHBIINUTH 0011ee BpeMs OIpoca. Y CTAaHOBUM 3Ty OMIIMIO.
- "BpeMms 0XxuJaHUS COCIUHEHUA" - YKa3bIBAET, B TEUEHUE KAKOTO BPEMEHHU 0XHJaTh OTBETA OT
KOHTpOJIJIEpa M IO HCTEYEHHUIO KOTOPOro coodmarbh o0 ommbOke cBsi3u. Hoib yka3piBaeT Ha
UCTOJIb30BaHUE BpeMeHHU TpaHcrnopTa. OctaBuM 0e3 U3MEHEHUH.
- "Bpemsa BoccraHoBieHHs" - YKa3plBa€T Ha BpEeMs B CEKYH/JaX, 4e€pe3 KOTOPOE B Ciydae
OTCYTCTBHSI CBSI3U ITOBTOPSTH HOIBITKY BOCCTAHOBUTH COCTUHEHUE.

Coxpanum Hamv u3mMeHeHus B b/, HaxxaB BTOpyIo clieBa HKOHKY Ha MaHEJIM UHCTPYMEHTOB.

Tenepb TakuM xe 00pa3oM, Kak U 0OBEKT KOHTPOJUIEpa, CO3aAUM UCXOAALIMNA TPAHCIOPT B MOJYyJe
"Sockets" ("emo cranmus"->"Tpancnoptsi"->"CokeTbl") MOCPEICTBOM KOHTEKCTHOTO MeHIo (puc.4.1.4).
W Haz0BEM TpaHCHOPT Tak ke, kak KoHTpoyiep: "KM101" u ums "KM 101". ObpaTture BHUMaHHE, UYTO B
noje "Tum sneMenTa" auanora BBoja uaeHTU(UKaTOpa U UMeHH (puc.4.1.2) Hy>xHO BbIOpaTh "BbIxoaHoi
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 MadBus

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 moayie "Sockets" moacucremst "TpancropTs”.

Crpanuna KOH(MUTYypaluu TOIXYYEHHOTO HCXOMSIIET0 TpaHCIopTa TNpuBeaeHa Ha puc.4.1.5. DOra
CTpaHMIa TAaKXE COJIEPKHUT pa3led COCTOSHMS W oOlepaTUBHOro ympasieHus. B mnone "Cratyc"
COJIEP)KUTCSI TEKCTOBOE ONMCAHME TEKYIIETO COCTOSIHMA TpaHCHopTa. MBI €ro MoXeM 3alyCTUTh Ha
UCIIOJIHEHHE, YCTAaHOBUB (MIaXOK HAINpOTUB COOTBETCTBYIOIIErO IOJs. Beimonusrommiics 0OBEKT
TpaHCIIOpPTa MHULMHUPYET cOeAMHEHHEe ¢ BHEMHUM Yy3ioM. Ilone B/l ykaspiBaeT Ha To, B kKakol BJ|
XpaHUTCs KOHPHUrypanus qanHoro oowvekta. Hac yerpout xpanenue B rinaBHou b/I.



17

.n O OpenSCADA QTCfg: Demo cTaHuMa

@®ain  PeaakTupoeaHwe Bua  Momowe QTStarter

88000 RX 14U B0L B

|“‘D“ Hﬁ . 2] BerxoaHow TpaHcnopt:KM 101
=] eMO CTAaHUWA
-
S Bazbl AaHHEIx TpaHenopT | 3anpoc |
I'_ ) BezonacHocTe
:? TpaHcnopTe — CocToAHWe
F‘ S5k CTaTyC! Zanywen. Tpaduk exoanmmi 0 k6, nexoammni 0 k6.
= F_ﬂ CokeTkl
-- BrogHoi TpancnopT: BeinonHAeTCA! E‘
El- Beixoguoli TpancnopT:
- DAQRedundantloo i [.'. [T
- UIQtCfgple
- UIOtCfgnetBook ~ Kordurypauun
- UlVisionloop ID: gm1o01
- testOPC
- Tecr ModBus Wima: | KM 101
- WIQtCfglaop OnuncaHwe:
- WIQtCfgtest |
- DAQGatetestloop
- DAQRedndtloop
- UIQECfgpl=g
Aspec: [TCP:Incthnst:lUSUZ ]
Bl MNocnesoceatensHei HTep: Sanyckate: E'
@ TpaHcnopTHele NpoTokaonyg*
/| cBop aanmex - BpemeHHEI2 MHTEpEanE: |51 ]
‘ D)
[ |

B raman

Puc. 4.1.5. Ctpanuua koHpUrypanun UCXos1Iero Tpaienopra moayis "Sockets" moacuctemsl
"Tpancroptsl".

B pasnene "Konduryparusa" HenocpeacTBEHHO COACPKUTCS KOH(PHUTYparusi 00beKTa TPAaHCIIOpPTa:
« "Unentudukatop" u "Mma" cogepxrar Ha3BaHUsL, KOTOPbIE Mbl BBOAMIIHN IPH CO3AaHUU O0BEKTA.
+ "Omnwucanue" MOXET cofiepKaThb pa3BEPHYTYIO XapaKTEPUCTUKY U Ha3HAUYE€HUE OOBEKTA.
« "Apgpec" yka3pIBaeT THII, aAPEC U PEKUM COCAUHEHUS C yAAIEHHON cTaHuned. O3HAaKOMUTBHCS C
dbopMaToM 3amuMCH MOXKHO W3 BCIUIBIBAIOIICH TMOJCKA3KH. YCTAaHOBHM JTO TIOJE€ B 3HAYCHHE
"TCP:localhost:10502".
« "3amyckaTp" yKa3plBaeT Ha TO, B KAaKO€ COCTOSHHUE MEPEeBOIUTh OOBEKT MpHU 3aIlycKa
OpenSCADA. YcraHoBuM MO
« "BpemeHHble MHTEpBaIbl" YKa3bIBAIOT MPOAOJKUTENBHOCTh OXUAAHUS OTBETa OT yIaJEHHOMN
cranmuu. O3HAKOMHUTBCS C (OPMATOM 3amHMCH MOYKHO U3 BCIUIBIBAIOIICH MojcKa3ku. OcTraBUM
3HAYEHHE HEU3MEHHBIM.

CoxpanuM OOBEKT TpaHCIOPTa M BEpHEMCA K KOHQUTypalMoHHOMY Moo "Axapec Tpancmopra'
00BbeKTa KOHTpoJuiepa, rae Beioepem aapec "Sockets. KM101". Ha aTom HacTpoiika 06beKTa KOHTPOJUIEpa
3akoHYeHa. ClenyroluM 3TarnoM sBIsSeTcs KOH(Urypauus M BbIOOp TeX JAaHHBIX, KOTOpPbIE HYXHO
OlpamuBaTh W3 KOHTpOJUIepa. DJTa HACTpOHKa MpOM3BOAUTCA MyTéM cosnaHus oowvekta "Ilapamerp"
koHTposuiepa. O6bekt "[lapameTp" mo3BoJseT ONMUCaTh MepeueHb JaHHBIX, OJYYaeMbIX Y KOHTpoJepa U
nepenaTth Ux B okpyxenne OpenSCADA.

Jns noGaBieHuss HOBOro 00OBEKTa MapaMeTpa OTKPOEM B KOH(PHUTYpaTOpe CTPAHHUIly HAIIEro 0ObhEKTa
KOHTpOJJIepa M B KOHTEKCTHOM MeHIo myHkTa "KMI01" naxmém "JloOaButh". OOBEKT mapamerpa
HazoBéM: "ATI01 1" uuma "AT 101_1".

Ctpanuna KkoH(UTrypaluy NOJy4eHHOro napameTpa npuBeeHa Ha puc.4.1.6. OTa cTpaHuLia CONEPKUT
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pasziesl COCTOSIHWS M OlepaTuBHOro ymnpasieHus. B mone "Tum" comepkutcs uaeHTHPHUKATOP THUIA
napameTpa, B HamleM ciiydyae Bo3MokeH Toibko Tum "Cranmaptabeiil" (std). Ilapamerp Mbl Mokem
BKJIIOUUTh, YCTAHOBUB (hJ1a’KOK HAIIPOTUB COOTBETCTBYIOIIETO MOJIsl. BKIIIOUeHHbIN napaMeTp y4acTByeT B
npolecce 0OMeHa ¢ KOHTPOJLIIEPOM.

.-_-..'-"- 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. Ctpannma koHpurypaiuu napamerpa koarposuiepa "ModBUS".

B paznene "Konduryparms" HemocpeCTBEHHO CONEPIKUTCS KOHPUTYpAIHs 00bEKTa ImapaMmerpa:
« "Unentudukarop" u "Mma" cogepxar HazBaHMsI, KOTOPbIE Mbl BBOAWJIH IPH CO3aHUU O0BEKTA.
+ "Onucanue" MOXET CO/IepKaTh Pa3BEPHYTYIO XapaKTEPUCTUKY M Ha3HAUYCHHE OOBEKTA.
« "BxmrouaTh" yKasplBaeT Ha TO, B KaKO€ COCTOSHHE TIEPEBOIUTH OOBEKT TIpH 3amycka
OpenSCADA. YcranoBum nosie.
+ "IlepeyeHn aTpuOyTOB" CONEPKUT KOHPUTYpAIUIO aTpHOYTOB MapaMeTPOB B COOTHOIICHHH HX
¢ peructpamu 1 outamu ModBUS. O3HakomMuTbCs ¢ pOpMATOM 3alMCU MOXKHO M3 BCIUIBIBAIOIIEH
MOJICKA3KU. Y CTAaHOBUM COJIEP)KMMOE STOT'O TEKCTOBOTO TOJIS B!

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

Takum ke oOpazom co3mgagum BTopoil mapametrp: "ATI101 2" ¢ mumenem "AT 101 2". Ilepeuenn
aTpuOyTOB JJIs1 HETO YCTAHOBUM B!

R:103:r:Ti:T BxXOI
R:104:r:To:T BHXOZX
R:105:rw:Cw:IIpousBon.
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CoxpaHuM 00a oObekTa napameTpa. Tenepb Mbl MOXKEM BKJIFOUUTh U 3aIIyCTUTh HAIll KOHTPOJLIEP JUIs
UHUOUAIMK oOMeHa. [[ng 3Toro BepHEMCS Ha CTpaHUIy HalIero oObEKTa KOHTpoJIepa W B pasJelne
"Cocrosinue" ycraHoBuM Quiakék "3amymier". Ecnmu Mpl HUYEro He MPOIYCTHJIM, TO OOMEH YCIENTHO
3amyctutcs U B noje "Craryc" Mbl MOIyd4uM NOA0OHOE Mpe/icTaBlIeHHOMY 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. Ctpanura o0beKkTa KOHTpOJIIEpa MPU YCTIEITHOM 0OMeHe ¢ (PU3HUIECKUM KOHTPOJIIIEPOM.
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B cinyuae ycnemHoro obMeHa ¢ (U3MUECKUM KOHTPOJUIEPOM Mbl IOJIyYUM OIMCAHHBIE JIaHHbIE
KoHTpoyiepa B uHppactpykrype OpenSCADA. YBuAeTh 3TH JaHHBIE MOXKHO Ha BKIaake "ATpuOyTsr"
Hamux napamerpoB AT101 1 (puc.4.1.8) u AT101 2. ITockonbKy ONMpoc MPOU3BOJIUTCS PETYISPHO U C
HNEPUOUYHOCTBIO B CEKYHIly, TO Mbl MOXKEM HaOJI0JaTh UX M3MEHEHHue, Hakumas KHOnKy "OOHOBUTH
TEKYILYIO CTPaHULY" 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',‘;* EezonacHoCTE
- _,f TpaHcnopTel 10 AT101 1
“lgd TPAHCNOPTHEIE NpOTO
- HTTP-peanwsauna Mma: AT 101_1
-+ CoBcTEEHHEIR NpoTok QnMEaHme:

El- Nonesoeatenscknid np

o0-B-E-3

- J CBop AaHHEIx

E}- Mogyne:

-- 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]

Owwkbka: g

T Bxoa: 30842

1k

B rarman

Puc. 4.1.8. Ctpanuna onucanHbix atpudyToB mapamerpa AT101 1.

Ha sTom xoHurypamnus coopa TaHHBIX CUATACTCS 3aKOHUEHHOM.

4.2. OopabdoTka mosrydeHHbIX 1aHHbIX TII

Yacto BcTpedaeTcs CHUTyallds, KOrjJa WCXOAHBIC IaHHBIC, IOJYYCHHBIC W3 HMCTOYHUKA JaHHBIX,
SBIISIIOTCS "CBIPBIMH'", T.€. HETOTOBBIMU WM HEYAOOHBIMU ISl BU3YaJIbHOTO MPEICTABJICHUS, MMOITOMY
HEOOXOJAMMO BBIMIOJHUTL ATy MOATOTOBKY. B HamiemM mnpumepe Mbl TOJYYHJIM JIaHHBIE, KOTOPHIE
MOCTYINAIOT B KOJ€ OT LIKaJIbl BHYTpH KOHTposuiepa. Hamna 3agava - BBINOTHUTH BBIYUCICHUE PEAbHBIX
3HaYCHWH W3 TOJYYEeHHBIX MgaHHBIX. OOpaboTky nanHbix B OpenSCADA MOXHO JenaTh, Kak
HEMOCPEJICTBEHHO NpU BH3yaiu3anuu, Tak U B moxacucteme "COop nanubix". OIHAKO, CMEIIMBaHUE
mporecca BU3yalu3alud U 00pabOTKU MCXOJHBIX JaHHBIX BHOCUT MYTaHUIY B KOH(UTYpAIMIO, a TaKKe
JienaeT MoJydYeHHbIe 00pa3bl BU3yaTU3allii Majio MIPUTOIHBIMH JIJIsI TOBTOPHOTO UCTIOIB30BaHusl. [1o aToit
MIPUYUHE BBIMOJIHUM MOJATOTOBKY JaHHBIX B mojicucteme "COop AaHHBIX".

Boruncnenus B nogcucreme "CO0p 1aHHBIX" BBITOIHAIOTCSA TOCPEACTBOM MOJTYJISl JJOTUUYECKOIO YPOBHS
"LogicLev" u mabimoHoB mnapameTpoB mnojacucteMsl "COop nanHbIX". JleTanbHee O3HAKOMHUTBCS C
KoHuenuel "Jlorndeckoro ypoBHs" MOXHO 1o ccbuike http://wiki.oscada.org/Doc/DAQ?v=1dv7#h831-9

I[J'ISI BBITIOJTHEHHUS BBIYMCICHUM B MOAYJIC JIOTUYCCKOI'0 YPOBHA HYXHO IPEABAPUTCIBHO CO34aTh


http://wiki.oscada.org/Doc/DAQ?v=1dv7#h831-9
http://wiki.oscada.org/Doc/LogicLev?v=6ed

21

mabsoH mapamerpa noacuctemsl "Coop manHbIX". J[J1s 3TOro oTKpoeM cTpaHuily OMOIMOTEKH Ma0JIOHOB
"bazoBpie mrabnonsr" ("emo cranmusa"->"COop nmaHHBIX"->"buOmmuoreka mradmoHoB"->"ba3oBbie
mabJoOHBI") W TOCPECTBOM KOHTEKCTHOTO MEHIO co3lanuM o0BekT mabiona "airCooler" ¢ mmenem
"Bo3aymnslii xonoauiabHUK". CTpaHuIa KOHGUrypalyy nojy4eHHOTo 00bekTa n3o0paxena Ha puc.4.2.1.
OTa cTpaHWIA COACPKUT paszell COCTOSHHS U ONEPATUBHOTO yIpaBlieHUs. MBI MOXeM cenaTh madioH
JOCTYIHBIM, YCTaHOBHB (PJIa)KOK HANpPOTHUB COOTBETCTBYIOMIETr0 mouist. JlocTymHble MIAOIOHBI MOTYT
MOJIKIIIOYAThCS K TapaMeTpaM cOopa JaHHBIX, a MapamMeTpbl OyIyT BBITIOJNHSATH BBIYUCICHUS O ITOMY
mabmony. B mone "Mcmonp3oBaHO" yKa3bIBa€TCS YHCIO OOBEKTOB, KOTOPHIE HCIIOIB3YIOT JTaHHBIN
mabaoH [JIs BhIUMCIeHHS oOpasza mapamerpa. B pasgene "Koudurypauus" comepkarbcs TOIBKO yKe
3HAKOMBIE HaM I0JIsI KOH(QUTYpaIiH.

OpenSCADA QTCfg: Jemo cTanuua

®aiin  PeaakTupoeaHve Bua  Nomowe QTStarter

B3 0C00 = H&l|200 29
||."1MF| B

Verponicres ACKY LIlabrnioH napamMeTpa: Bo3ayLLUHBIA
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El- Bunnorara wabnones: WenonezoeaHo: g
.. =7
[Fl- Bazoewe wWabnoHe ~KoHpurypayua
- Py-HoW BEOA (¥HIKD]) 1d
- CHMIH, AMCKPETHEA

A-F

B £ E-
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-+ CWMH, aHanor, no rpaky MmAa: | BozdyWwHeld xonodMneHWE
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- BRok guckp. (¥Hud)
= ML MMAYAECHEIA CUrH
- PacxogomepHEld y3en
- Bnok AWMckp. NnapaMaTy
- AHanor. cird, [¥Yaud, —
- MG errd, (¥YHud, cocT
BozayWHEA xonogune
| Apxuew
@ ChneuyuancHele

(<] (1)
[

OnucaHue:

[«

B raman

Puc. 4.2.1. Ctpanuna koHpUrypanuu o0beKTa 11adioHa.

OcHoBHas koHpUTypalus 1 GopMHpPOBaHKE MAOIOHA IMapamMeTpa cOopa JaHHBIX OCYIIECTBISIETCS BO
Bimanke "[O" (puc.4.2.2) mabnona. [eranpHoe ommcanue mporecca GOpMHUPOBAHUS I1a0JI0HA MOXKHO

MOJY4YMTh 1O ccbuike: http://wiki.oscada.org/Doc/OpisanieProgrammy?v=140s#h827-6 .

CoznmanuMm B mabsione asa cBoricta s BxonoB ("TiCod", "ToCod"), nBa mis Beixomo ("Ti","To") u
onuH npo3paunslii ("Cw"). CpoiictBam "TiCod", "ToCod" u "Cw" ycranoBum ¢uar "Kondurypanus" B
"CBs13b", UTO TIO3BOJIUT K HUM TOJBS3BIBATH ChIpoit nctouHuk. [lapamerpam "Ti" u "To" ycraHoBuM (hiar
"ATtpubyt" B "Tonbko urenue", a "Cw" B "llonssli noctyn" ans ¢popmupoBaHus TpEX aTpuOyTOB: JBa
TOJILKO HA YTEHHE U OMH Ha MOJIHBIN JOCTYI Yy pe3yJbTHPYIOLIETO MapaMeTpa cOopa JaHHBIX.

SA3p1k nporpammel yctanoBuM B "JavalikeCalc.JavaScript", a nporpammy 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

@aiin  PepakTupopanne Bua  MNomowe QTStarter

880000 LB OO 2@
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E‘ ModBUS To koa Leneii Bxon He atpubyr Ceaze MapameTp|To
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EJ CEop AaHHLIX 5|Te Ta BewecrseHHbid | Bxoa | Tonbko 4TeHue |HoHoradTa
-- Mogyne: — @
= Bubnmoraxs wabnowos: & |f start nar sanyecka Norvdeckuii Exoa He atpubyTt KoHcraHTa [v]
B 57 | dyHELUK
T Iy o
El Bazoskie wabnoHel 7 |f_stop nar ocTaHosa Norv-eckmia Bxoa He atpubyr KoHcranTa 4]
- PyqHoR eeos (YHudg) L PyHKUMM
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- AManor. CMI'H. (¥hud) 3 |f frg dyrcunn (M) BewecreeHHeA |Bxog He atpuiyr KoHcranTa 1000
BozayWHEIA xono uneHWK —
-~ Brok auckp. (YHud)
< ML, MMAYAECHEIA cirH, [¥H
-+ PacxoAoMepHEIR y3en
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O (] @

[lroman] A

Puc. 4.2.2. Bknazaka "lO" ctpaHuiibl KoHGHUTYyparuu 0o0beKTa madIoHa.
[MonyueHHBII MIA0J0H COXPAHUM U YCTAaHOBUM (hJ1ar TOCTYITHOCTH.

Tenepb co3maguM 0OBEKTHI KOHTpoJUiepa M mapameTpoB B Moxyie "LogicLev" moacuctemsr "C6op
nmauHbIX". KonTpomiep u ero nmapamerpsl B Moayie "LogicLev" co3maroTcs HISHTUYHO paHee CO3IaHHBIM
B Moxayne "ModBUS" na crpanune: "emo cranmus"->"C6op nanabIX"->"Moayns"->"Jlornueckuit
ypoBeHb". OOBEKT KOHTPOJIEpa U MMapaMeTPOB Ha30BEM HIIEHTHYHO 00bekTaM B Mozyne "ModBUS".
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YCTAHOBJICHHBIC 110 YMOJIYaHWUIO MOKHO HC TPOT'aThb.

ADA QTCfg: Oema cTaHuua
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R CBop AaHHEIx cMdg
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E raman

Puc. 4.2.3. I'naBHas BKJIaJiIka HAaCTpOHKHU 00beKTa KOHTposiepa Mmoayns LogicLev.
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O6bexT mapamerpa kKoHTposuiepa moayis "LogicLev" (puc.4.2.4) u3 cnenupruyeckux HaCTPOEK UMEET
tonbko "Pexum", rme HyxHO ycraHoBuTh "lllabGnon", 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

----- test

N gate

El- oPC UA MNapameTtp l ATpKBYTEI | ApxWBALKWA | Kondwurypauma wabnona ]

- J CBop AaHHEx Cocronmme

£ Mogyne: B
-- LWnw=z McTodHWMKEoE g | Twvn: gid
- ModBUS
e DCON KnueHT Brniouen: |V
- SHMP knmenT
-- ObopyaceaHue ICH e EE
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- Yerpoicrea ACKY
CHop MaHHEx q MmAa: AT 101_1
-- OPC LA rer JnvcaHKe!
--BHyKnEan KapTa

E--ﬂnruqecr{uﬁ YROBEH
-- SkcnepyMeHTan
L KM 101

: L AT 101 2
-- BeMHMoNKMTENE Ha ja Brnm4aTe: El

FH CBop aaHHex Sie

[ Diamond mnate cbe

[} EuEnwoTars wabnonos:
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a CrneyuancHele E
-

!] MonezoEaTensckMe WH
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Pexum: [LIJaEnoH |"’] [baEe.airCnoler |V]

B rarman

Puc. 4.2.4. Ctpanuna koHpuUrypanuu napamerpa kourposuiepa "LogicLev".
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Kpome 6a30Boii KOHpUrypaluu nmapameTpa Hy’KHO CKOH(PUTYpUPOBATh MOJKIIOUEHHBIN 111a0JI0H (pHC.
4.2.5). Bxiaaka koHuUrypanuu madioHa MOSIBISIETCS B pekume mapameTpa "Briouen". BrmouuTsb
napamMeTp MOXXHO, BKJIIOYMB TpenBaputTeabHo KoHTposuiep. ®dmar "llokaszpiBath TOJMBKO aTpuOyTH"
MO3BOJISIET yCTAHABJIMBAaTh OTAENBHO Kaxayio CBsi3b (puc.4.2.6). Ilockonbky Mbl B 1I1a0JIOHE
npexycMoTpuTeabHo ommcanu (Gopmar cBszeir B Buae "llapametp|Ti", To Bce TpH CBS3H MBI MOXKEM
YCTAHOBUTh MPOCTO YKazaB ajpec K mnapaMmerpy B KoHTposiepe "ModBus". VYkaxem azapeca
"ModBus. KM101.AT101 1" u "ModBus.KM101.AT101 2" B COOTBETCTBYIOIIUX MMapamMeTpax.

COpenSCADA QTCfg: Demo cTaHuua

®aiin  PepakTwpoeaHwe Bua Nomowe QTStarter

880V L&l 200 SO
- 8

Mapametp: AT 101_1

[ MNapameTp | ATpUEYTE | ApxuBaLMA J KoHdurypauws wabnoHa l

CBop AaHHEIx
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- Dbopyaoeanne ICH
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- ¥ecrpoicrea ACKY
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CBop AaHHex g
SDOPC LA
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- Norvdecknii ypoeek
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-- BeMHWCIMTENE Ha jav
-- ChBop AaHHEIx Siem
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[t} BuEnwoTara watnonos:
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.@ CnennaneHele -
- __r| MonezoBaTENECKME MHT| T

(<1 (1)
[ )

[H

[H

B roman

Puc. 4.2.5. Bxnanka "Kondurypanus mabiaona" ctpanuisl napamerpa konrposiepa "LogicLev".
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CpenSCADA QTCfg: Demo cTaHuua

Paiin  PepakTMpoeaHWe Bug

MNomowe QTStarter
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= J CBop AaHHEIx
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[} Diarnend nnate che
[t} BuEnwoTara watnonos:
F-[] Apxue
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-]

B roman

Puc. 4.2.6. Bknaaka "Konduryparnus mabnoHa" ctpanuilsl mapamerpa kKoHtpoiiepa "LogicLev" ¢

pa3BOPOTOM CBS3EH.
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CoxpaHuM co3/laHHbIE 00BEKTHl KOHTpoOJuIepa U napameTpos. Ilocie 3Toro 3amycTuM KOHTpOJIIEp Ha
UCTIOJIHEHHE, yCTaHOBUB (uar koHTpoiuiepa "3amymieH" B pasaene "CocrosHue". Ecnu Mbl HUYEro He
MPOITYCTUJIM, TO BBIUYMCICHUE YCIENmHo 3amycturcss u B mosie "Cratyc" MBI MOMyYUM TIOJI00HOE
IIpeJICTaBICHHOMY Ha puc.4.2.7.

g W OpenSCADA QTCfg: Nemo cTaHUNA

®aiin  PeaakTMpoBaHwe Bua  Nomowre QTStarter

88000 = 140|200 28
o 8
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-- Yerpoiicrea ACKY
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: L AT 101 2
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@] MonesoBaTENECKKME MHT Y FPesepevpoBaHHe! [Bthnl:HEHo |"’] %
£ []r] M

[ ]

uc. 4.2.7. Crpauuil 'BEKTA KOHTPOJLI [IPY YCIIEIITHOM BBIYHCIEHUU KOHTPOJLI B MOV
Puc. 4.2.7. Ctpa a 00bEKTa KOHTpOJLIEPA CIICIITHO cie OHTpOJIIEPA onyie
"LogicLev".
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B cnydae ycnemHoi o6paboTku Koja mabioHa B mapaMeTpax MbI MOIy4uM oOpaOOTaHHbIE TaHHBIEC B
unppactpykrype OpenSCADA. VYBuzaers 5TH JaHHbIE MOXXHO Ha BKIaake "ATpuOyThl" Hammx
napametpoB AT101 1 (puc.4.2.8) u AT101 2.

g B OpenSCADA QTCfg: Aemo cTaHuua

®aiin  PeapakTupoeaHWe Bua  Nomowe QTStarter

88000 A L2000 28
. 8
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B rarman

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

Ha sTom xoHurypanus o6paboTKy JaHHBIX CYUTACTCS 3aKOHYEHHOU.
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4.3. Bkiroyenne apxupupoBanus AaHubix TII

Jis MHOTHX 3amad TpeOyeTcs BeneHue ucrtopuu mapamerpoB TII. Jns BKIIOYEHHS apXMBHPOBAHUS
atpubytoB "Ti" u "To" mapamerpoB AT101 1 u AT101 2 B paHee cozgaHHOM KOHTPOJUIEPE MOJIYJIS
"LogicLev" noctarouno Ha Bkiajke "ApxuBanus' CTpaHUIBI MMAapaMeTPOB BHIOpATh, Kakue aTpUOYTHI
apXMBUPOBATh M Ha Kakux apxuBaropax (puc.4.3.1). Beibepem apxmBaruio atpudytoB "Ti" m "To" B
apxusarope "FSArch.1s".

o W OpenSCADA QTCfg: Oemo cTaHuna

@®aiin  PeaakTpoeaHuwe Buwa  Nomowe QTStarter

880000 =X Ll 200 2O
. 8
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ﬁ ChneurancHele

@] MonksoEaTEnECKNE HHVE
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B rarman

Puc. 4.3.1. Bknaaka "ApxuBauusa" napamerpa AT101 1 moxyns "LogicLev".
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B pesynbrare 3TOi omepanuu OyayT aBTOMATHUYECKH CO3/1aHbl OOBEKTHl apXMBOB ISl BbIOPAHHBIX
atpubytoB. Hampumep, oObekt apxuBa mns arpuOyra "Ti" mapamerpa ATI101 1 mpencraBineH Ha
puc.4.3.2.

JpenSCADA QTCfg: Aemo cTaHuuA

Loop
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- CPULoad_load
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- T_PPS_war

- AT101_1_To 3anyckats: W)

-~ TE1313_1_war

e T_PP1_var THN ZHAYEH WA
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- P_PPS_war Mepuon Bydeaepa (cax)! _
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Puc. 4.3.2. Ctpanuna o0bexTa apxuBa arpudyra "Ti" mapamerpa AT101 1.
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OOBIYHO HACTPOMKM apXHWBa MEHSITh HE HY)KHO, OJTHAKO, €CIIM ToTpedyeTcs ocobas KoHpurypamus, To
e€ MOXKHO CJIeNlaTh Ha YKa3aHHOU BhINIE cTpaHuIle. Yalie MOXeT OHAJO0UThCS MoydeHrue nH(HOpMAaIUn
00 apxuBe. Hampumep, y3HaTh pa3mep apxuBa Kak 10 BPEMEHH, TaK U Ha HOCUTEJIE, a TAK)Ke B3TJISTHYTh HA

rpa¢uk napamerpa (puc.4.3.3).

.-_:-'l 2 OpenSCADA QTCfg: Demo cTanuna
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B rorman

Puc. 4.3.3. Bknaaka "3Hauenus" crpaHuibl o0bekTa apxuBa arpudyra "Ti" mapamerpa AT101 1.
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5. ®opMUpPOBaHUE BU3YAJIBbHOI'0 NPEICTABICHUSA

®opMupOBaHKE BH3YAJIILHOTO TPEICTABICHUS MOXET BBHIMOJHATHCS HA TPEX YPOBHSIX CIOXKHOCTH U
MOJIb30BaTEIb MOKET BBIOpATh JIOOOW M3 HUX, B 3aBHCHUMOCTH OT YPOBHS CBOMX 3HAHMWA M HAIWYHS
OMOTMOTEK C TOTOBBIMHU OOpa3aMu U MA0JIOHAMHU.

[epBBIii ypoBeHb TpeOyeT MUHUMAIBHON KBaJU(HUKALMH MOJIH30BATENS, HO MMOIPa3yMEBaeT HAIMYUE
Oubnmorex MmAaOIOHHBIX KAJApPOB, HYKHBIX IS PEUICHHs €ro 3agadd. B paMmkax MepBOro ypOBHs
HOJIB30BATENIO JJOCTATOYHO 3HATh, KaK MOJKIIOYUTH AWHAMUKY K CTpAaHHMIAM LIA0JIOHHBIX KaJpOB U Kak
J00aBUTH HOBBIE CTPAHUIIBI IIAOJOHHBIX KaJIPOB.

Btopoit ypoBeHb mpemycMaTpuBaeT IOTOJHUTEIBHYIO CIIOCOOHOCTh CO37aBaTh HOBBIE KaJIphl Ha
OCHOBE TOTOBBIX KOMIUICKCHBIX JJIEMEHTOB, IMYTEM MPOCTOTO WX pa3MelleHus B obyactu kaapa. s
obOecrieueHHsT AITOr0  KBATM(UKANMMOHHOTO  YPOBHS  IOJBH30BATENI0  TMOHAMO0SATCS  OHOIHOTEKH
KOMIUTEKCHBIX 3JIEMEHTOB, HYXKHBIX JIJIsl PELICHUS €ro 3a/1ay.

W Ttperuit ypoBeHb MpeoycMaTpUBAeT BIAJCHHE BCEMH HWHCTPYMEHTAMH Cpelbl pa3paboTKu
Bm3yanbHbIX HHTEpdeiicoB OpenSCADA, BriIodas co37JaHHE HOBBIX KOMIUIEKCHBIX JJEMEHTOB U
pa3paboTKu HOBBIX HHTEP(ENCOB MOIB30BATENSI B IIPOCKTE.

Bce pabotbl Han uHTEpdeiicoM BuU3yanu3anuu OyleM BBINOJIHATH B OKpYXKeHHMM Moayns "Vision"
noncucremsl "[lonb3oBaTenbckue unTepdeiics!”". s oTKpbITHA OkHa uHTepdeiica "Vision" HaxMmEM
BTOPYIO MKOHKY CIIpaBa Ha MaHed MHCTPYMEHTOB KOH(Hryparopa. B pesynbrare mosydyum okHO, paHee
n300paxk€HHOE Ha puc.3.3.
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5.1. JloGaBJieHre MIA0JJOHHOM CTPAHMIBI B IPOEKT M MOAKJIIOYEHHE THHAMUKH

PaccmoTpuM 3amady mepBOrO YpOBHSI CIOXKHOCTH, KOT/Ia B yXe pa3paboTaHHOM HHTepderice HyKHO
MOAKIIOYUTh JAUHAMUKY K 1ma0iaoHHoW crpanunie. Ilonstue "lllaGmoH crpaHuiel" moapasyMmeBaeT
CTpaHUIly, HA OCHOBE KOTOPOI IyTEM HACJIEN0BAaHUSA MOXKET CO3/1aBaThCsl MHOKECTBO KOHEUHBIX CTPAHULL
BU3YaJlIM3alK C MHAMBUAYaAJIbHBIM NepeuyHeM AuHaMHKH. [IpuMepom Takux crpanun sBistorcs: "['pynna
rpadukos", "I'pynna koutypos", "O630pHbIit kaapsl" u "Coanas Tabnuna". Ha puc.5.1.1 npencrasiena
mrabiionHas ctpanuna "I'pynma rpaguko” B nepese npoekta "I 'pymmbl curaanu3anmii (madion)".

& wision-paspaBorka
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= 6 8 Mhs nE = @ E= Tes =
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-
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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 "['pynmna rpapuxos".

[[Tabnonnas crpanuna "I'pymnma rpadgukoB" mpenocTaBiIsieT BO3MOXKHOCTh MOAKIIOYHUTH 10 BOCHBMH
CUTHAJIOB JIJISl OTHOBPEMEHHOTO MX 0TOOpakeHHs Ha rpaduke. DIEMEHThl OTOOpaKEHHs 3HAYCHUS CBEPXY
ABTOMATHUYECKU CKPBIBAFOTCS ISl HEYCTAHOBJICHHBIX CCHUIOK.
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Co3ganum HOBy0 rpynmy rpadukos "I'paduxu 2" B mabnoHHom koHteiiHepe "I'pynmna rpaguxos”
NepBOil Tpynmbl KOpPHEBOM cTpaHuubl mpoekTa "['pynmel curHamuzammii (mabmnon)". ns storo B
KOHTEKCTHOM MeHI0 yHkTa "I 'pymia rpadukos" BeioepeM "J[00aBUTh BU3yallbHBIH 251eMeHT" (prc.5.1.2).
s BBOJA MACHTU(PHUKATOPA M UMEHM HOBOTO BU3YaJbHOI'O 3JIEMEHTa MOSIBUTCS IUAJIOT JUIsl UX BBOJA
(puc.5.1.3). Breaém unentudurarop "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 rpadukos "['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(UKATOPA U UMCHH.
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[Tocie moaTBepKACHUS BBO/Ia UMEHH OyJeT co3lana HoBast cTpanuia. OqHaKo, 1is €€ akTHBAalluy HaM
MOHAIO0UTCS €€ BKIIIOYHTh. BKITIOYUTH CTPAaHUILy MOXKHO B JUAJIOTE PEIAKTUPOBAHUS CBOWCTB CTPAHHIIBI
(puc.5.1.4). OTKPBITH 3Ty CTPAHUILy MOKHO TIOCPEACTBOM BBIOOpa MyHKTa MeHI0 "CBOICTBA BU3YyaJIbHOTO
srieMeHTa" B KOHTEKCTHOM MEHIO BHOBb CO3JJaHHOW 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 pegakTupoBaHUs CBOMCTB BU3YaJIbHOI'O JIEMEHTA.

[Tocne BKITIOYEHHS] CTPAHHIIBI MOYKHO MPHUCTYNAaTh K YCTAHOBKE CBSI3€H HA CO3JIaHHBIC B MPEIbIAyIIeH
IJIaBe IMapaMmeTphl KOHTPOJUIepoB. I 3TOro, HE TOKHAAs TUAIOTa PEIaKTHPOBAHHS CBOWCTB BHOBb
co3maHHOM cTpanuubl (puc.5.1.4), nepeiiném Ha Bkiaaky "Csss3u" (puc.5.1.5). Ha sroil Bkiiagke Mbl
yBunuM nepeBo ¢ anementamu "ell" ... "el8". Pa3BepHyB 51000 U3 3IIEMEHTOB MBI YBUIMM BETKY
"Parameter", BOT B HEll MBI U JJOJDKHBI YKa3aTh WK BRIOpaTh aapec Hamux atpuodyTtoB "Ti" u "To". Utoro
3alOTHUM YeThIpe dJieMeHTa. [lpu 3amojHeHWH SJIEMEHTOB YacTh CBOMCTB HYXXHO YKa3bIBaTh Kak
nocrosiHHBIe. Hanprumep, 00s13aTebHO HY)KHO yKa3aTh:

« name - "val:AT101 1 T1"

+ ed-"val:rpan.C"

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

Ecnu 3apanee npenycMoTpeTh Hajauuue aTpuOyTOB, YKa3aHHBIX IMOCTOSHHBIMH B IIA0JIOHE Mapamerpa
KOHTPOJLIIEPA, TO MOKHO OyZIeT yKa3bIBaTh TOJIBKO MapamMeTp, a aTpUOyThl pacCcTaBATCS aBTOMATHYECKHU.
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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. Bknagka "Csizu" auaiora peJakTUpOBAaHHUS CBOWCTB BU3YAIBHOTO JIEMEHTA.
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3aKOHYUB BBOJI CBSI3EH, MOXKEM MPOBEPUTH, UTO MOJIYUYUIIOCH B pe3ysbTare HAuX ycuiuid. s atoro
3aKpOeM OHO JMajora CBOWCTB W 3amycTuUM IpoekT "['pynmbl curnanu3anuii (mabioH)" Ha UCMOTHEHUE,
PO KHOTIKY 3aITyCKa MBI TIOMHHUM M3 MEPBBIX IJ1aB. 3aTeM BhIOEpeM TpaduKu U IEPEKITIOYUMCS Ha BTOPYIO
ctpanuity. [Ipu 6e30mmO609HONM KOHGUTYpAIMU MBI JOJKHBI YBUIETh YTO-TO MOJI0OHOE M300paKEHHOMY
Ha puc.5.1.6.

Tpynnel curanuzauni (wabnox)

gaﬁn HapyweHue Bua MNomowe

Mpynna 1

Mpynna rpacukos:

“ B @ Q &

roman

Puc. 5.1.6. Co3nannas rpymma rpauKoB ¢ YeTHIPbMSI MTOAKITFOYCHHBIMI CUTHAJIAMH.

5.2. Co3nanue HOBOI0 KaJpa, MHEMOCXEMbI

[TogarMeM MIaHKY W CO3JaJMM HOBBIM Kajp, Kyaa MOMECTHM 0a30BbIE 3JEMEHTHI OTOOPaKECHHS
3HAUEHUH MapaMeTpOB HAIIMX KOHTPOJIEpOB. Takue Kaapbl OOBIYHO HA3BIBAIOTCSA MHEMOCXEMaMU U
KpoMe OTOOpakeHWsi AWHAMHUKHA, M JaXe B TEPBYIO OUYEpe/b, COJAEPkKAT CTATUYECKOE H300paKeHue
TEXHOJIOTHYECKOTro Mpoliecca B MHEMOHHYECKOM IMpe/acTaBiIeHUH. MbI ke He OyaeM akKIeHTUPOBAaTh
BHUMAaHUE Ha CO3JIaHUE CTaTHKH, a JOOABUM DJIEMEHTHI JWHAMUKH W TOAKIIOYAM K HEW TMapaMeTpbl
HaITUX KOHTpoJUIepoB. Hy 1 momMecTuM co3aHHBIN Kajp B IEPEBO YXKE U3BECTHOTO HAM IIPOCKTA.

HoBsle kanpbl, NpenHa3HAUYEHHbIE B NOCIEACTBUN JI1 NOMELIEHUS B MPOEKT, MIPUHATO CO3/1aBaTh B
oubnuorexke BuKeToB. Co3zmaauM HoByro OuOiamorexky BupkeroB "KM101"; BeIOpaB BepTHUKAIbHYIO
BKIaAKy "Bumker" M B KOHTEKCTHOM MEHIO OKHa OMOIMOTEK BUIKETOB BblOepeM myHKT "HoBas
oubnuoreka" (puc.5.2.1). B nuanore BBoga umenu ykaxem uaeHtudukarop "KM101" u umsa "KM 101", a
3aTeM MOATBEPIUM.
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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 OMOIMOTEKH BUIKETOB.
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Hanee noGaisieMm HoBbI kaap "ATI101", BeiOpaB mnyHkT "buGmumorteka: originals"->"I'pynna
97eMEeHTOB" B KOHTEKCTHOM MEHIO co3faHHoi Oubnmoreku "KM101" (puc.5.2.2). B mmanmore BBOAA
uMeHn ykakeM uieHtudukatop "ATI101" m umsa "AT 101", a 3arem moarBepaum. B ocHoBe Jiro60r0
KaJipa ¥ CTPaHUIIbI JI0JDKEH JexaTh 1eMeHT " 'pynmna snementoB” ("Box"), mo3ToMy 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. Jlob6aBnenue HOBOTO Kajpa.

Cpa3y mocne co3maHus 3JeMEHTa HOBOTO KaJpa HYXHO YCTaHOBUTH €ro 0a30BBIE CBOWCTBA,
XapakTepHble JUIs Kajpa MHeMocxeMbl. CBoMcTBa MK aTpUOyThI JH0O0r0 BU3YyaJIbHOTO 3JIEMEHTa MOXKHO
yKa3aTh B MMaHEIM UHCTPYMEHTOB "ATpuOyTHI'", MpEIBAPUTEIBHO BHIOPAB HYKHBIN BU3YalbHBIN 3JIEMEHT.
Bri6epem co3nannsiii kaap "AT 101" 1 ycTaHOBUM cJieAyIOIINE CBONCTBA!

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

« Ipanuya:wupuna - 1;

« I'panuya:yeem - "black".
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B pesynpraTe nmomyuum myctoi kaap (puc.5.2.3), rOTOBbIN A5 100aBJIeHUsI 2JIEMEHTOB Ha Hero. J{is
PEAAKTHUPOBAHUS WM MPOCMOTPA BUAA KaJpa HEOOXOAMMO B KOHTEKCTHOM MEHIO KajJipa BBIOPATh MyHKT
"PenakTrpoBaTh BU3yaIbHBIN AJIEMEHT".

* Vision-pazpafoTka

aiin  PeaakTnpoeaune [Mpoert Buawer Okvo Bua  Momowe QTStarter

SN RAH., 0 PaumsRE

[_] Bgwat X : . -
z Bipser: /wib_KM101,/wdg_ATI01
E |Ir1m| |Tmn
2| B Lowymentel BnfinnoT,

SNeMeHTEl MHEMOCHEMbI EI1EJ'II|DT.
| B AGLKS Enfnnor.
k [ El km101 BiameT
£l (- Bl KCH_MN1 BHgeT

B JCHOBHEIE 3NEMEHTEI BnfinnoT,

- @ TecToepan BnfinnoT,

m Criginal widget's library  BufinnoT,
[ kM 101 Enfnnor.
W oAT 101 Buawer
5 -

L'g;' AtpnlyT 3HaqeHne =
= LEATLIOL
< fulb_KM101/wdg_..

| i PoauTens Jwlb_griginals/wdg..
= - KopeHe Box
fu - IMA AT 101
]

-~ QInMEcaHne

-+ BrAKYeH true

-~ AKTHEHBI false

- Feametpua [0, 0, 900, 600, 1, ..
e 0

, v W]
o WHPHHE Q00
> BEICOTA &00

iy macwTal 1
ey macwTal 1
, z o
e QTETYN il
[ Momowe [.1]

- KoHTEECTHOR..

a
M‘E WzmM, pazmepa E"MI y

Puc. 5.2.3. Bug HOBOTO Kajjpa ¥ yCTAaHOBJICHHBIX aTPUOYTOB /11 MHEMOCXEMBI.

Tenepp m00aBMM Ha Kajp SJIEMEHTHl OTOOpaKEHHs 3HAYCHUS aHAJIOTOBOTO MapamMeTpa I HaIlnuX
4yeThIpEX CHUrHaJoB. J[Is1 MOMEIIeHUsT Ha MHEMOCXEMY 3JeMEHTa OTOOpa)keHHsl aHAJIOrOBOIO CHUTHAJa
HY)KHO BBIOpaTh Hally MHEMOCXEMY, a 3aTéM B MEHI0O OKHa BbIOpaTh MYyHKT MeHIO "Bumker'-
>"bubnuorteka: Main"->"Otobp aHanor"; mocie 4ero MOSBHUTCS Kypcop C 0Opa3oM 3TOro 3JIEMEHTa,
KOTOPBI HYXXHO TIOJBECTH B JKEJIAEMYIO0 O0JIaCTh MHEMOCXEMbl W HaXKaTh JIEBYIO KHOIKY MbIIH. B
MOMEHT J00aBJICHUs TOSIBUTCSl TUAJIOT C 3alPOCOM HMMEHH HOBOTO 3jieMeHTa. J[00aBisTh MOZOOHBIM
oOpa3om Oynem uyeTblpe 3jeMeHTa, Kortopble HazoBém: "Al Ti", "Al To", "A2 Ti" u "A2 To".
JloGaBiieHHBIE DJIEMEHTBI MOXKHO B TIOCICACTBUM DPACHOJOXKHTH KaK HYXHO, TPOCTO BBIACTSS H
neperackuBasi MbIbio. [locie BBIMONHEHUS MOAOOHBIX MAHUMYJSIMK y HAac JOJDKHA MOJNYYUTHCS
MHEMOCXEMa C BUIOM, MOX0KUM TPeACTaBICHHON 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. Buzx HOBOTO KaJipa U YCTaHOBJIEHHBIX aTpUOYTOB JJISI MHEMOCXEMBI.

Ha »ToM mpomenypy cos3gaHus MHEMOCXEMBbl OyJaeM cuuTaTh 3aKOHUeHHOH. COXpaHHM HOBYIO
oubmotexy BumkeToB "KM101" u mpucTynmuM K 3Tamy pa3MenieHUs Halleld MHEMOCXEMBI B JIEPEBE
npoekTa "['pynmnbl curHanu3anuii (1mabdaon)".

[Tomectum Hamry mHemocxeMmy B BeTBb "[pymnmbl curnanuzanuii (mradsion)"->"KopHeBas cTpanuia’-
>"I'pynna 1"->"MHuemocxeMbl" myTéM BbIOOpa B KOHTEKCTHOM MEHIO Uil MyHKTa "MHeMocXeMbl" MyHKTa
"bubmuorexka: KM101"->"AT 101". Unentuduxatop Uit HOBOW MHEMOCXEMBI yCTaHOBHM B "2", mpu
3TOM I0JIE UMEHHM ocTaBUM IycThiM. Cpa3y mocie Jo0aBlIeHUs HYKHO YCTaHOBHUTh 0a30BO€ CBOMCTBO
MHeMocxembl "Ctpanuna: rpymnmna’ B 3HaueHue "so".

Jlanee Hy)XHO NPOM3BECTH YK€ 3HAKOMYIO HaM OIEpalMi0 M0 MNpeAblAylled IJIaBe, a MMEHHO
YCTAHOBKY CBsI3el Ha CO3JJaHHbIC B MpeJblIylIel Ii1aBe napaMeTpbl KOHTPOJUIEpOB. s 3TOro oTKpoem
JMAJIOT PEJaKTUPOBAaHUS CBOMCTB MHeMocxeMbl Ha Bkiaake "Ces3u" (puc.5.2.5). Ha sToli BKIanke Mbl
yBuauM aepeso c anementamu "Al Ti", "Al To", "A2 Ti"u "A2 To". Pa3BepHyB 11000#i U3 3JIEMEHTOB,
MBI YBUJMM BeTKy "Parameter", BOT B HEil MbI U JTOJDKHBI yKa3aTh WIM BBIOPATh aapec 3HAUCHHWH HaIIuX
atpudyTtoB "Ti" u "To" coorBeTcTBeHHO. [IpM 3amoTHEHNN AIEMEHTOB YacTh CBOWCTB HY)KHO YKa3bIBaTh
Kak rmocrostHHble. Hanpumep, 00s3aTebHO 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. Bknaznka "Css3u" quanora peakTUpOBaHHUs CBOWCTB MHEMOCXEMBI.
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Ternepb MOXEM COXpPaHHTH HAlly MHEMOCXEMY W MPOBEPHUTh, YTO MOIYYHIIOCH. J[iIsi 3TOrO 3aKkpoem
OKHO JMajora CBOMCTB W 3amycTHM NpoekT "['pymnmbl curHanm3anuii (madiioH)" Ha HUCMONHEHUE. 3aTeM
NEePEKITFOYMMCST Ha BTOPYI0O MHEMOCXEMY KHOINKaMH JucTaHus. [Ipu 6e30mmO09H0i KOHPHUTYpauu MBI
JOJIKHBI YBUJIETh YTO-TO TIOJJ0O0OHOE H300pakEHHOMY Ha puc.5.2.6.

WMLl CHIHANN3 AL (wa

@aiin Hapywesne Bua  Nomowe

Mpynna 1

B @ 0 =@

raman

Puc. 5.2.6. Coznannas MHEMOCXEMaA C YETHIPHMSI TTOAKIIOYEHHBIMHU CUTHAJIAMU.
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5.3. Co3panue HOBOIr0 KOMILJIEKCHOIO 3JIEMEHTA

[Ipuctynum K paccCMOTpEHMIO 3aJad TPETHEr0 YPOBHS CIIOKHOCTH, a HMMEHHO K CO3JaHHIO
KOMIUIEKCHOTO asieMeHTa. (Co3aaHue HOBOTO KOMIUIEKCHOTO 3JIEMEHTa, BKIIOYAIOIIEro B cedd
KOMOWHAIIMIO pa3IMYHBIX 0a30BBIX NPUMHTHUBOB, MOXKET OCYIIECTBIISTHCS B HECKOJBKO 3TarnoB. B
Ka4yecTBE IIpUMepa pacCMOTPUM 3a/1a4y, COCTOSIILYIO U3 IByX HTAIlOB:

« Coznanue Bumkera "Bo3gylmIHbIA XOJIOAWIBHUK' Ha OCHOBE INPUMMTHBA "JJeMEHTapHas
¢burypa".

« Co3panue (pUHAIBHOTO CKOMIIOHOBAaHHOTO BHPKeTa "XOJIOAMJIBHUK" Ha OCHOBE NPUMHUTHBA
"I'pynmna snemeHToB".

5.3.1. Co3nanue BuakeTa ""Bo31ylIHbIA X010AWIBHUK' HA OCHOBe MPUMHUTHBA ''JileMeHTapHasA
¢urypa'.

Bumker OymeM co3maBath B paHee HaMu co3maaHHON OumOmmorexe "KMI101". lns 3TOro Kimkaem
NpaBOil KHOMKOIM MaHUIYISATOpa "MBILIB" M0 MyHKTY 3TON OMONIMOTEKe U BhIOMpaeM MyHKT "bubnuoreka:
originals"->"OnemenTapHast ¢urypa", kak 3To mokazaHo Ha pucynke 5.3.1.1. JIns HOBOro siemeHTa
yKa3blBaeM uaeHTHdukarop "air cooler" u ums "Bo3nynHsiil Xono uibHUK" .

2 Vision-pazpaboTEa

®aiin  Pesaktnpoeanne MNpoert  Bnawer QTStarter

Bna  Momowe

OkHo

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. Jlo6aBneHue BUpKeTa Ha OCHOBE MPUMUTHBA "DnemeHTapHas ¢purypa" B 6uOInoTeKy
"KMI101".



45

[Tocne monaTBepXkKIeHUS y HAc TMOSBUTCA OOBEKT HOBOTO BHUDKETa ¢ uMeHeM '"Bo3mymiHbrit
XOJIOAWJIBHUK" .

BribepeM ero B CHUCKE BHUIKETOB OHOIHOTEKH

"KM101" wu otkpoem st

pelaKTHPOBAaHMS IOCPEACTBOM KOHTEKCTHOTO MEHIO HOBOTO JJIEMEHTA. 3aJaJuM Tereph BO BKIAIKE
"ATtpubyTtsl" B myHkre "['eomerpus" mupuHy 1 BeicoTy Buaxkera B 200 mukcenos (puc. 5.3.1.2).

2 \ision-pazpafoTka

ma

[F- AokymenTel

SNEMEHTEl MHEMOCHEMEI

g D CHOEBHEIE 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, ..
o 3 0
“ WHPHHA 200
“+ BEICOTA 200

3

Eiin PepakTtnpoeanne lMpoekt Bugwer OkHo Bua Momowe QTStarter
=N

Bapscer: Swlb_KM101 wdg_ain_cooler

-y macwTab 1

z o]
b aTETYN i}
[ Nomowe

I TELTYYLEY
" [100%|[*|[Mzm. pazmepal[|[raman| A

Puc. 5.3.1.2. 3ananue reoMeTpu4eCKMX pa3MepPOB BUKETA.

i
e macwTal 1
-

BriBpaHel 3nemMeHTE:

Tenepb HapucyeM BU3yallbHOE IPEACTaBICHUE BHIKETA. DTy MPOLEAYPY MOXKHO MPOJENaTh JIBYMs
HIDKEONHMCaHHBIMH CIIOCO0aMu:

+ Hapucosats xenaemoe n300pakeHHEe MaHUITYIATOPOM "MBITE", ucnonb3ys "Jluauio", "dyry",
"Kpusyto besbe" u "3amusky". CootrBercTByromas naHenb ("lIlanens snemeHTapHbIX ¢uryp')
MOSBUTCS IOCIE BXOAA B PEXUM pPEJAKTUPOBaHUA (pUCOBaHMsA). Bxoxg B 3TOT pexum
OCYIIECTBIISIETCS, KaK IOKa3zaHO Ha puc. 5.3.1.3, n1ubo ABOHHBIM Ha)KaTHMEM JIEBOH KHOIKU
MaHUIyJIsATOpa "MbIIIb" Ha TeJIe BUIKETA.
+  Bpyunyto 3anonnuts nosue "Cnucok 31eMeHTOB", BBEs epeyeHb HEOOXOAUMBIX 2JIEMEHTOB U
KOOP/AMHAT TOYEK.
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2 \ision-pazpaboTtka

@afin  PesakTnpoeaHne [MNpoekT Bugwer OCkHo  Bng  Momowe QTEtir‘t!r

g‘a.- n"bg_jjch ............

{r Bapwer: Swib KM101/%wdg_air_cooler;

ImA

[#- DokymenTel

© ZMEMEHTEl MHEMOCHEMEI Eubnno
B K_M 101 Enfinno

(¥ BozaywHeld xenognn...
- AGLES Enbnuo WM E PEAAKTHROEAHWE BEMOHETA
) CHOBHBIE 3NEMEHTEI Enbnuno - _.Ih
ﬂ TecTopan Bubnno| -

E HEOHEY W2 BWAMETA

|- ;i Original widget's library ~ Bufinnal Cozaate nzofipaxenne 13 Bnaketa
: YeennanTe (+10%)
O B ] ¥menswnTe (-10%)
— ChpocuTe macwTah [100%)
e A e E——
g ATpnbyT 3Ha4eHne l:] _\‘_ KonupoeaTe BEN3YanNEHEIA 3NEMEHT Ctrl+C
2 - Brnwved true ' =
= .
e e ARTHEHLIN false v ﬂ BeTaenTe EN3YaNEHEIN SNEMEHT Cerl
IZ] FeomeTpns Lu, 0, 200, 200, .. . S e s 1
L
*‘_f 4] . CoxpannTe B B Ctrl+5
T TLE 200
i BEICOTA 200
sewmacwrab 1
By macwTab 1
- Momowe

.1 E
1 FPEEITE K3
HaxaTte AnA BX004 B PEAdKTHRPOEAHHE EWOMETA, MB (BETES pazMepa Dlml d

Puc. 5.3.1.3. Bxox B pe:kuM pHCOBaHUS BUKETa, OCHOBAaHHOTO HA MPUMUTHBE "DiieMeHTapHas (urpa'.

B mamem mpumepe MblI BOCIIONIB3yeMCsl BTOPBIM criocoOom. J[mst atoro B mose "Cnucok 31eMeHTOB"
WHCIICKTOpa aTpUOYTOB BBEJICM HIDKEIIPHUBEICHHBIN ITepeueHsb 1 HaxkMeM "Ctrl"+"Enter".

Line: (20180):(100120)

line: (100120):(180180)

line: (180180):(100/140)

line: (1001140):(20(80)

line: (100120):(1001140)

line: (20180) :(180(80)

line: (501165):(1001140)

line: (1001140):(1501165)

line: (1501165) : (501165)

£i11:(20180) : (100120) : (180180) : (1001140)
(

£fill:(50]1165):(1001140):(150]165)
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Bce Toukm, B Hamiem ciyyae, yKa3aHbl B CTaTUYECKOM BHJI€, TaK KaK HE MPEeAyCMaTpUBAETCS
JUHAMU3aIUsl U CMEHA KOOPJAMHAT B PEXXUME HCIIOJIHEHMSI, @ BCE OCTaJbHbIE MapaMeTpbl OCTaBJIEHBI IO
YMOJTYaHHUIO.

Bceneactsue 5Toro Hain BUIKET IPUMET BUA, M300pakeHHbIN 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. U300paxenue, coorBercTBytoniee "CHUCKy 3J€MEHTOB" BUIKETA.
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Tenepb MomMeHseM LBET 3aJUBKU (YEPHBIH, €CIIM HE yKa3aH HMKakod Apyrod (IO yMOJYaHHUIO)) BO
BKiagke "ATpuOyTel" B myHkre "3amonaenue” Ha "lightgrey" (puc. 5.3.1.5). LlBeT MoxHO 3a1aBaTh, KakK ¢
MTOMOIIbIO Ha3BaHUU 11BETOB, Tak U B (hopmare #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 3anogHeHus (3aJIMBKH).



http://www.w3.org/TR/SVG/types.html#ColorKeywords
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CozaayM WMKOHKY JUIsl HAlIero BUJKETa, KOTopas OyJneT BHIHA B JEpeBE BUDKETOB 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 B0A B PEAAKTHROBAHNE BEHAMETAE
EnbBnnoT...

- D CHOBHBIE 3NEMEHTEI EnfnnoT... {F CoznaTe MECHKY N3 BHOMETA
a TecTogan EunbnnoT...
a Original widget's library  BubnnoT..

] 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. Co3ganne UKOHKH I BUIHKETA.

Ha sToM mporecc co3panus nmepBoro BHUKETa MOKHO CUMTATh 3aBeplieHHbIM. [lepeiinem Temnepp K
3Tally KOMIIOHOBKH U CO3JAHMIO PE3YJIbTUPYIOIIErO BUIDKETA.
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5.3.2. Co3nanue (pMHAIBLHOI0 CKOMIIOHOBAHHOIO BH/KeTa " X0/10ANIbHUK' Ha OCHOBe IPUMHUTHBA
"I'pynna 3jieMeHTOB"

PesynpTupyrommii BUpKEeT Oyaem co3aaBath B OmbOnmoreke "KM 101". Jlyisg 3TOro KJIMKaeMm IpaBoi
KHOIIKOM MaHMITyJIsATOpa "MBIIIb" 110 3T0M OnbauoTeke U BeIOMpaeM npuMuTuB "I 'pymnmna 31eMeHToB", Kak
9TO MOKa3aHo Ha pucyHke 5.3.2.1. /st HOBoro anmeMeHTa ykassiBaeM uueHTHduKaTop "elCooler" u mms
"XonogunpHUK".

©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 snemenToB" B Oubnmoreky "KM 101",

[Tocne moaTBepsKAeHUS y HAC TIOSBUTCS OOBEKT HOBOTO BHKETA ¢ UMEeHEM " XosioanibHUK". BeiOepem
ero B cnucke BumkeroB oudanorexu "KM 101" u oTkpeiBaeM 1sl peJakTUPOBaHUsA. 3aiaiuM Terepb BO
Bkiaake "ATpuOytel" B myHkre "l'eomerpus" mupuHy M BbIcOTy Bupkera B 250 m 200 mukcenoB
COOTBETCTBEHHO.



51

BosbméM panee coznmaHHbli neMeHT "BosnymHbiii xonmoaunbHHUK" (air _cooler) u meperamum ero

(HaxaB Ha HEM JIEBYIO KHOIIKY MaHUMYJIATOpa "MbIIIb",

U mepemenias Kypcop "Mbimm" 10 o0iiactu

BHJDKETA; TIOCJIC ATOTO HY)KHO OTITYCTUTh KHOIIKY) Ha BHOBb CO3JIaHHBIN HaMu BHIDKET (puc. 5.3.2.2).

ision-pazpafioTka

Paiin

PenaktnpoeaHne

MpoekT

BuoweTr

DkHo Bna  MNomowe QTEtirt!r

I BRE&E

Bupscer: Swib_KM101/ wdg_elCooler:
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- 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. IlepetackuBanue( Drag&Drop ) Bumkera "air_cooler" B Bumket-konteiinep "elCooler".
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B pesynbrare HOSBUTCS OKHO JAMANOra ¢ HPEJIOKEHHUEM BBECTHM HAECHTH()UKATOpP U HUMS HOBOTO
BUKeTa. MneHtudukarop M UM MOTYT OBbITh 3a/JaHbl MPOM3BOJBHO. MBI BBEIEM HACHTH(PHKATOP
"air _cooler", a ©Ms 0OCTaBUM TyCTHIM (OHO YHACJEMYyEeTCs OT POAUTENs - sneMeHTa "air cooler"). Takum
0o0pa3oM, BHOBb CO3[aHHBIN BHJKET BHYTpH KoHTeliHepa "elCooler" yHacnenyet anemeHT - "Bo3aymiHelii
xonogminsHUK" ("air_cooler"). Ilocne mnonTBepkneHWs BBOAAa HIACHTU(UKATOpA W WMEHH BHUIDKET
"Boznymneiii  xonoauneHuk" ("air_cooler") mobaBurcs B Ham BukeT-koHTeiiHep "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 BHDKeTa "air_cooler".

3amanuMm Ha meHenu aTpuOyToB BuKeTa B myHKTe "l'eomerpus” koopamnatsl "X" u "y" BepxHero
JIeBOTO yria BumkeTa B 25 1 0 MUKCET0B COOTBETCTBEHHO.
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Hanee  pasBepHeM  Oubnuoreky  "DineMeHTbl  MHEMOCXEMbI',  HaiileM TaM  3JEMEHT
"Bentunstop"(cooler2) m meperamuM ero Ha BHIDKET-KOHTEHHEp. DTOT 3JEMEHT OyAeT NUHAMUYECKU
0TOOpaxaTb MHTEHCUBHOCTH paObOThI BO3AYIIHOIO XOJOAWIbHUKA. B pe3ynbraTe MOsIBUTCS OKHO AHaiiora
JUTSL BBOJIa UACHTU(UKATOpa U UIMEHU HOBOTO BUKeTa. BBeném unentudukarop "cooler2", a mms cHoBa
ocTaBUM IyCThIM. Takum oOpa3oM, BHOBb CO3JaHHBIN BHUDKeT BHYTpH KoHTeiHepa '"elCooler"
yHacienyer »3JeMeHT Oubnuoreku "OnemeHTsl MHeMocxembl' - "Bentuwmsarop" ("cooler2"). Ilocne
NOJTBEPKJICHHs BBOJA MaeHTH(UKaTopa u uMenu BumpkeT "Bentmsatop” ("cooler2") noGaButcs B Har
BukeT-koHTelHep "elCooler". Ecnu HeoOxoaumo, "mogarnMeM" BHIDKET ""cooler2" HaBepX OTHOCHUTEBHO
BupkeTa "air cooler" BHyTpu BukeTa-koHTelHepa "elCooler" ¢ momormipio MaHenTd HHCTPYMEHTOB
pasMenieHusl CHU3y. 3amaauM Bo Bkiaake "ATpuOytel" B myHkre "I'eomerpus" xoopamHatel "X" m "y"
BEpPXHEro JIeBOro yria Bupkera "Bentwnarop" B 75 m 30 mMKCeNnoB COOTBETCTBEHHO. M3MeHum y
YHACIIeZIOBAaHHOTO BUpKeTa "BenTmsarop" anbda kaHan (Mpo3pavyHOCTh) I[BETOB 3AJIMBOK (3aIOJTHEHUN).
Jns storo Bo Bkinajake "Atpubytsl" B nmonsx "LBerl" u "L{BeT2" M3MeHUM 3HaueHUs I[BETOB, J00ABUB K
HuM "-200", rae 200 - 3Hauenue npospadynocTu ( "0" - MOTHOCTBIO MPO3padHbIi, a "255" - MONHOCTHIO
HEIPO3payvHbIii), Kak MoKa3aHo Ha puc. 5.3.2.4.

| e e e BRAmET " e e
=
& ||| Mmaa |Tm
=]
= ¢ _} CTpena BupxeT
m CHHanusauma BugxeT
5 ApmaTypa BugxeT
E KpaH wapoBbii BupweT
@ i 3Imei_rop BupgxeT
— | YpoBeHe BupxeT
----- “ BoagywHsiA xonogK... BugxeT
- AGLKS BHEnMo...
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Puc. 5.3.2.4. I3MeHeHne IpO3pavdHOCTH [IBETOB 3aIOJIHEHUH Y YHACTIEIOBAaHHOTO BUKEeTa "cooler2".
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Teneps no6aBum B BumkeT-koHTelHep "elCooler" nBa TEKCTOBBIX I10JI, OCHOBAHHBIX HAa NMPUMUTUBE
"Tekct", ¢ LEIbI0 OTOOpPaKEHUS] BXOJHOW M BBIXOJHOW TeMmmepaTyp motoka. s storo B Oubmuoreke
"KM 101" Bbigenum BUIKET "XONOIWIBHUK' W HaOKMEM Ha TAHENIH BU3YaJIbHBIX 3JIEMEHTOB Ha MKOHKY
npumurtuBa "Tekct", kak 3To okaszaHo Ha puc 5.3.2.5.

®aiin  PenakTupoBaHne [Mpoekt BugweT Okdo  Bua  Nomowe  QTStarter
Bsa@ EEL
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E """""""""""" [_'__g Bupscet: /wib KM101/wdg_elCooler;
L
o
(=%
7
CEPYIEHHBIA NPAMD...
- |
g - Tpyba_Ugal
E lC!napaTnp
o [ Tpyha npAMan BepTH...
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-
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Puc. 5.3.2.5. JlobGaBiieHre B KOHTEHHEP HOBOTO 3JIEMEHTa, OCHOBAHHOTO Ha nmpuMuTHBe "TekcT".
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B pesynbrare mosBUTCSA IManor BBOJA HACHTU(UKATOpPAa U MMEHU BHOBb CO3/1aBa€MOr0 AJIEMEHTA.
Beenem wunentudukarop "Ti" mis mepBOro TEKCTOBOTO TOJSA, & WMs OCTaBUM MYCTHIM. 3agajuM

reoMeTpUUYecKue pa3Mepbl U KOOPAWHATHl BEPXHErO JIEBOTO yria BUKETa, KaK ATO MOKa3aHO Ha pHC.
5.3.2.6

®aiin  PegakTuposavne MpoekT  BuagweT Okvo  Bua  Momows QTEtin:!r
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100% E =M, pazmepa El roman A

Puc. 5.3.2.6. 3aganue reomerpun BumkeTa "Ti".
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M3MeHuM pasmep M yCTaHOBMM YycwieHue wmpudra Juist 3toro snementa (puc. 5.3.2.7). OGpartum
BHUMAaHHE, YTO M3MEHEHHBIC IOJISl Y YHACJIEIOBAHHBIX BHJKETOB IOJICBEYMBAIOTCS CUHUM I[BETOM JIS
y100CTBa OTCIICKUBAHKS U3MEHEHUN W TIOCIEAYIOMeH X "o4ucTKU"(0TKaTa) ¢ TOMOIIBI0 KJIMKA MPaBOU

KHOIIKOM MaHUITYNIATOpa "MBIIIL" IO U3MEHEHHOMY aTpHOyTy.
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== Crtpena obpatHaa(ob.. Buower
= = CEpYrNeHHell npAMo... BugkeT
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|
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|1ﬂﬂ!i|E||Iu"l:M. pi!M!piH:“r:manl A

Puc. 5.3.2.7. 3smenenue pasmepa mpudTta s sumkera "Ti'".
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Teneps nzmenuMm nosie "Teker" Bumxkera "Ti", yka3zaB B HeM Hanuuue aprymenra "%]1", B KOTOpbIi
BIIOCJICJICTBUH OyJIeT IiepeaBaThCs pealbHOe 3HAYCHHE BXOIHOM TeMiieparypsl (puc. 5.3.2.8).

¢iin PepakTnpoeanne Mpoeer  Buowker OkHo Bra MNomowe QTEtirt!r

!|Ol- -
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Puc. 5.3.2.8. 3menenue nons "Tekcr" n yka3aHue B HeM Hanuuus aTpuOyTta ais Bumpxkera "Ti'".
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Hanee B mepeune arpuOyroB Bumkera "Ti" B myHkre "KosmdectBo aprymenToB" ykaxkem "1"
ckoHurypupyem aprymenT (puc. 5.3.2.9). Yucno "300.25" 3a1aH0 IUIIH TOIBKO € TENBIO HATIISITHOCTH, B
PEeXUME HCIIOTHEHUSI OHO OyJIET MMOJMEHAThCS PeaIbHBIM 3HAYCHHEM BXOJIHOM TeMIIepaTyphl.

miin PenakTHposanne MNpoerTt Buawer OkHo Bua Nemowe qTEtirt!r

EEIOI- ME L 0 @ =
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Puc. 5.3.2.9. Kondurypanus aprymenTta st Bumkera "Ti".
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Teneps ckomupyem Bujxer "Ti" ¢ menplo co3gaHus aHAJIOTMYHOro emy Bujkera "To" (BeIXonHas
TeMIIepaTypa), Kak 3To roka3aHo Ha pucynke 5.3.2.10.

@gﬁm PepakTupoBaHie [poekT BugxeT OkHo Bwy  Domowp  QTStarter
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i . OUYMCTHTE M3MEHEHWA BW3IYANEHOTD 3NEMEHTA
Bupmer ... - CEOMCTEE BM3YANLHOID 3NEMEHTE Ciri+P
_ - PenakTHMpOBaTE BWIYANEHBIN 3NEMEHT Cirl+E
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Puc. 5.3.2.10. Konuposanue Bumxkera "Ti".
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BceraBuMm ckonMpoBaHHBIM BHDKET B BUXKET-KOHTeHHep "XosoawnbHuk" B Onbamorexke "KM 101"
(puc. 5.3.2.11). B quanore BBoAa UASHTH(PUKATOPA U UMEHH JIJIs1 BHOBH CO3/IaHHOTO BUKeTa B moie "[D"
ykaxkeM "To", a ©MsT OCTaBUM ITyCTHIM.

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

Puc. 5.3.2.11. BcTaBka CKOMpOBaHHOI'O BUJKETA B BUJDKET-KOHTEHHED "B0o3ayIIHbIN X0IOAMIBHUK"
onbmmorexku "KM 101" .
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N3menum reomerpuro Bukera "To", kak mokaszaHo Ha puc. 5.3.2.12.
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Puc. 5.3.2.12. I3menenue reometpun Bumxkera "To".
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Tenepp 100aBUM BH/DKET, OCHOBaHHbI Ha NpuUMHUTHUBE "DiaeMeHThl (OpMbI", KOTOpPbIM Oynem
ucnonb3oBath B kKauectBe ComboBox s BeiOOpa 3amaHMil MPOM3BOAUTENLHOCTH XOJOIWIbHUKA. B
KauecTBe HIeHTU(UKaTopa ykakeM "cw", u mone "Mms" octaBum mycTeiM. (puc. 5.3.2.13)
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Puc. 5.3.2.13. JIobaBneHue BUaIKeTa, OCHOBAHHOTO Ha MPUMUTHBE "DIeMeHTHl (OPMBI".
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3aganuMm napameTpsl myHkTa "T'eomerpus" Bo Briaake "ATpuOyTh" A7 BHOBb J00ABICHHOTO
BUJDKETA: KoopauHatel "x", "y" BepxHero JneBoro yria, mHApUHY U BbicOTy B 60, 158, 60, 40

COOTBETCTBEHHO. ¥ m3MeHUM "Tun snementa" B8 Combo Box, kak 310 noka3aHo Ha puc. 5.3.2.14
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Puc. 5.3.2.13. U3menenue "['eomerpun" u "Tuna snemenTa" 1151 BHOBb CO3JJaHHOTO BUJIKETA.
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3anomuuM noiist: "3Hauenue”, "Dnementer" u "Upudt", kak 310 mokazaHo Ha puc. 5.3.2.14. Kpome
ATOr0 BaXXHO KOMOOOOKC TOMHSATH HAJ BCEMH U CHACNaTh aKTUBHBIM. [l aKkTUBH3aIMKM BUKETa
KOMOOOOKCa HY’)KHO YCTAaHOBUTH COOTBETCTBYIOIIIEE CBOMCTBO VISl HETO.

PepakTvpogaHke [poekt Bugwer Okno  Bupg  Momows  QTStarter
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Puc. 5.3.2.14. 3anonnenue napametpoB ComboBox "cw"




65

Jis oToOpaskeHUsl eMHUILBI U3MEPEHUs] NPOU3BOJUTEIBHOCTH XOJOJWIBHUKA A00aBUM BMJDKET Ha
ocHoBe npumutHBa "Tekct". [lemaem Ty xe mpouenypy, uro u s Bumxkera "Ti". Mnentudukaropom
BHOBB CO3JIaHHOTO BHDKETa ciemaeM "dimension", H3MEHUM T€OMETPHUIO: KOOPJIUHATHI BEPXHETO JIEBOTO
yraa "x", "y" ykaxeMm B 125, 168 cooTBeTcTBEHHO, a IIMPUHY U BBICOTY - B 60 1 20 COOTBETCTBEHHO.
[Tomensiem pasmep mpudra Ha "14 ycmnennsiid", a B mone "Tekcr" Bnumem "06./MuH.", 94TO0 M Oyzmer

Hamie eauHUIeH n3mepenus (puc. 5.3.2.15).
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Puc. 5.3.2.15. JIo6aBnenue Bumketa "dimension", O0CHOBaHHOTO Ha MpUMUTHBE ""TekcT" M M3MEHEHHE eTro
rapameTpoB.
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Hns  nmobGaBnenust joruku  o0paboTkn  Bumpkera "XomomwnbHUK'(elCooler) oTkpoem muasor
pEeIaKTUPOBAHMSI CBOMCTB ATOTO BU3YaJIILHOTO AJIEMEHTa U nepeiaéM Ha Bkiaaky "OOpaborka". Ha stoit
BKJIQJIKE MBI YBUIUM JIEPEBO aTPUOYTOB BHKETA H TI0JIe TEKCTa MPOTrpaMMBbl, 1Ji1 00paboTKH aTprOyTOB.
Jns pemenus Hamed 3agaud Hy)XHO n00aButh Tpu arpuOyrta: Ti, To, Cw (puc. 5.3.2.16). [nsa
no0aBieHHsT aTpuOyTa HYXKHO Pa3BEpPHYTh KOpHEBOH 3yieMeHT ".", BBIOpaTh 00O 3JEMEHT BHYTpPHU
KOPHEBOTO U HaXKaTh KHONKY "J[00aBuTH arpudyT" 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. 5.3.2.16. [lo6aBnenue tpex atpudyToB i snementa "elCooler" 6ubnuorexku "KM 101",
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Hanee BxirounM B 00paboTky atpudyT "value" xom6o60kca "cw", kak 3To mokazaHo Ha puc. 5.3.2.17.
AHAJIOTUYHO BKIIOUYMM B 00paboTky atpubyr "argOval" mms Ti m To, a tarke arpuOyt "speed" y
anemeHta "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. 5.3.2.17. Bxmodyenue B 00paboTky atpudyta "value" xom60o060kca "cw'".

B 3aBepumieHMHM YCTaHOBUM S3BIK IIOJIB30BATEIBCKOIO IIPOIPAaMMHMPOBAHMS JUIsL IIPOLENYpPHl B
"JavaLikeCalc.JavaScript" u Hanumem nmporpamMmmy 00pabOTKH 3TOTO BHKETA!

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 Buj Bkiaaaku oopadorka Bumkera "elCooler" 6ubanorexku "KM 101" 6yner umers
BU/I, TOKa3aHHBINA Ha puc. 5.3.2.18.

%] 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. 5.3.2.18. PesynpTupytomuii Buja Bkaaaku oopadorka Bumxeta "elCooler" 6ubamorexu "KM 101",

3akpoeM JHajor peAaKTHPOBAHUS CBOWCTB BHU3YaJIbHOTO JJIEMEHTA, CO3JaJUM HKOHKY Ha OCHOBE
HAIlIeTo 3JIEMEHTa, 3aKPOEM BHYTPEHHEE OKHO PEIaKTUPOBAHUS U COXPAHUM ITO BCE.

Ha sTtoM pa3paboTKy KOMIUIEKCHOTO 3JIEMEHTa MOXHO CUMTATh 3aKOHUECHHOH.
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5.3.3. lob6aBJieHHe KOMILJIEKCHOI'O 3JIeMEHTa HAa MHEMOCXeMY

Jlist mpoBepku pabOTOCTIOCOOHOCTH W OICHKH PE3yJNbTAaTOB HAIIUX YCHIUN J00aBUM CO3MaHHBIN
BH/DKET Ha MHEMOCXEMy, pa3paboTaHHyr0 B paszzgene 5.2. BIMOTHUM 3Ty omepanuio Uisl ABYX
xonoawinbHukoB "AT101 1" u "ATI01 2".

Jnst atoro otkpoem kaap mHemocxembl "AT 101" na pegaktupoBanue. Ilocie yero xsaraem "Mpliiib0"
Halll KOMIUIEKCHBIM JJIEMEHT M TalllUM Ha MHEMOCXEMY, TJ€ OTIIyCKaeM B HY)KHOM HaM No3uunuu. B
nuanore 3ampoca uMeHu BBoauM wuaeHtudukatopsl "AT101 1" m "ATI101 2" coorBerctBeHHo. Ilone
UMEHU omyckaeM. JloOGaBieHHBIE 3JIEMEHTHI pacronaraeM Kak HaMm ynoOHo. Ilocie BbImosiHeHMs
NOJOOHBIX MAaHUIYJIALUN Y HAC JTOJKHA MOJYYUTHCS MHEMOCXEMa C BHJOM, MOX0XKHUM MpPeCTaBICHHOM
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. Bug MHEMOCXEMBI ¢ KOMIUIEKCHBIMH 3JI€EMEHTAMHU.

CoxpaHuM HOBYHO MHEMOCXEMY U 3akpoeM e€ okHO. [lanee mepelaéM B IPOEKT U OTKPOEM ITY
MHEMOCXeMy B jepeBe mpoekta "['pymnmbl curHanm3anuid (mabsion)"->"KopueBas crpanuna’->"I'pynma
1"->"Muemocxemul"->"AT 101". Kak MOXHO 3aMeTHTb, HAIlM HOBBIE JJIEMEHTHI IMOSIBHIIHNCEH 3J€Ch
aBTOMaTH4YeCKH. 1 HaM oCTanoch TOJBKO MOJAKIIOYUTH CBSA3M K HOBBIM 3JieMeHTaM. /[y 3Toro otkpoem
JUAJIOT peaKTHPOBAaHUS CBOMCTB MHEMocXeMbl Ha Bkiaake "Ces3u" (puc.5.3.3.2). Ha aToi BKi1agke Mbl
yBuauM ziepeBo ¢ snemertamu "AT101 1" u "AT101 2". Pa3BepHyB 1100011 U3 371€MEHTOB, Mbl YBUIUM
BeTKy "llapamerp" kak pa3 ¢ atpudyramu "Ti", "To" u "Cw", Takum 00pa3om, MbI MOKEM TPOCTO yKa3aTh
aapec mapamerpa '"prm:/LogicLev/KMI101/AT101 1" B mone "Ilapamerp", a arpulytbl 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 peJakTUPOBaHUsI CBOMCTB MHEMOCXEMBI.
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CoxpaHuM Hally MHEMOCXEMY W MPOBEPUM, YTO MOJYy4HUJIOCh. Il 3TOro 3akpoeM OKHO Auajora
CBOICTB M 3amycTuM MpoekT "['pynmbl curHanu3anuii (mabioH)" Ha UCTIOTHEHHE. 3aTeM MEePEeKITI0UNMCS
Ha BTOPYI0 MHEMOCXeMY KHONKaMu juctanus. [Ipu 6e30mmboyHoN KOHPUTypaluu Mbl JOJKHBI YBUJIETh
4TO-TO NOJI00HOE 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 »5T0ii MHeMocxeMe NOCpEeACTBOM HAIIUX KOMIUIEKCHBIX 3JIEMEHTOB MBI MOXEM HE TOJBKO
HAOMIOaTh HO W YINPaBISTh MPOU3BOAUTEIBHOCTHIO XOJOIWIBHUKOB, IMPOCTO MEHSSI 3HAUYCHUE B
KoMO00o0Kce. MeHsIst TPOU3BOAUTENILHOCTh, MBI MOXKEM 3aMETHTh M M3MEHEHHE TeMmmeparypsl. VcTopuio
M3MEHEHUsI Mbl MO’KEM YBHUJIETh Ha CO3/1aHHOI HaMmu B paszzene 5.1 rpymnmne rpadukos.

Puc. 5.3.3.3. Pe3ynpTupyromas MHEMOCXEMA.
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6. Penentol

Jaunslif paszgen mnpeaHazHAaueH JJis  NPEAOCTaBICHHS] OMNHMCAHUSA PELENTOB pPEIIeHUs YacTo
BCTpEUaloUXcs Mpo0eM | 3a/1a4 MoJb30BaTeNs. PenenTs! penenus 3a1a4d U npooieM AJis MOMEIIeHUs B
ATOT pa3zea MOTYT IPeIaraTbCsl MOJIb30BaTENSIMU.
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3aK/JII0YeHHe

JlaHHBI JTOKYMEHT JOCTaTOYHO JETalbHO OINKCBIBAET OCHOBHOW IPOLIECC CO3/aHHUs 3JIEMEHTOB
MOJIb30BATENBCKOTO MHTep(eiica, ¢ MpeIBapUTE]IbHOW MOArOTOBKOM M KOH(pUrypanueil HCTOYHMKA
JAHHBIX. B 11e710M 3TO MO3BOJISET HOCTaTOYHO OBICTPO MOJIYYMTH INPEJCTABICHHE O paboTe ¢ CUCTEMOHN
OpenSCADA, a Takke 11eJeHanpaBIeHHO UCKATh PELICHUs OMYTHBIX MPOOJIeM.
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