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BeegeHue

CoBpemennas ACYTII (aBToMaTu3upoBaHHas CUCTEMA  YIPaBJICHUS  TEXHOJOTMUYECKUM
IpoIieccoM) MpeAcTaBisieT co00i MHOTOYPOBHEBYIO UEIOBEKO-MAIIMHHYIO CHUCTEMY YIPABJIICHHS.
Coznanne ACY CHOXHBIMM TEXHOJIOTMUYECKHMHU IPOLECCAMHM OCYIIECTBISETCS C HCIOJIb30BAHUEM
aBTOMAaTUYECKUX MH(POPMALMOHHBIX CHUCTEM cOOpa JaHHBIX M BBHIYMCIUTENIBHBIX KOMIUIEKCOB, KOTOpBIE
IIOCTOSIHHO ~COBEPLICHCTBYIOTCS [0 MEpPE 3BOJIOLUU TEXHUYECKUX CPEICTB M IPOrPaMMHOIO
o0ecrieyeHusI.

HenpepeiBHyto Bo BpemeHu kaptuHy paszButus ACYTII MoxHO pa3genuTs Ha TpuU ITama,
00yCIIOBJIEHHbIE TOSBJIEHUEM KAaueCTBEHHO HOBBIX HAy4yHBIX HJAEH M TEXHHYECKUX CpeAcTB. B xone
UCTOPUU MEHSETCSl XapakTep OOBEKTOB M METOJOB YIPABJICHHS, CPEACTB aBTOMATU3ALUU U APYTUX
KOMITOHEHTOB, COCTaBJISIOLINX COJIEPKaHNE COBPEMEHHON CUCTEMBI YITPABIICHUS.

[TepBrIit sTanoTpaskaeT BHEAPEHUE CUCTeM aBTOMaTuyeckoro peryinupoBanusi (CAP). O0bexkTamu
yIOpaBlIEHUS Ha 3TOM JTale SIBJSAIOTCA OT/EIbHBIE MapaMeTphl, YCTAHOBKM, arperarbl; pelieHue 3aaad
cTaOMiIM3anuy, MPOrpaMMHOTO YIIpaBJICHUs, CIEXeHUs nepexoaut oT yenoBeka k CAP. V uyenoseka
MOSBJISIIOTCS (YHKIIMM pacyueTa 3aJjaHusl ¥ apaMeTpbl HACTPONKHU PETyIsITOPOB.

Bropoii sran- aBromMaTH3anus TEXHOJIOTHMYECKUX IpoiieccoB. OOBEKTOM YIpaBIeHUS CTAHOBUTCS
paccpeoTOYeHHas B MPOCTPAHCTBE CUCTEMA; C IIOMOIIbIO CUCTEM aBToMaThueckoro ympasieHus (CAY)
peann3yloTcsi Bce 0Oosiee CIOXKHBIE 3aKOHBI YIPABJICHUS, pEIIAIOTCS 33Jayd  ONTUMAIBHOTO H
a/IalITUBHOTO YIIPaBJICHUSI, IPOBOJUTCS HIAEHTU(UKAIUA 00bEKTa U COCTOSHUN CHUCTEMbl. XapaKTepHOU
OCOOCHHOCTBIO 3TOTO  JdTama SBISETCS BHEAPEHUE CUCTEM TEJIEMEXaHWUKH B  yIIpaBJICHHE
TEXHOJIOTHYECKUMH Tpoleccamu. YeraoBek Bce Ooubllle OTAANSETCS OT OOBEKTa YIpPaBJICHUS, MEXIY
O0BEKTOM WU JMCIETYEPOM BBICTPAMBACTCS LEBIA DSl HU3MEPHUTEIbHBIX CUCTEM, MHCHOJHHUTEIBHBIX
MEXaHU3MOB, CPEJICTB TEJIEMEXaHUKH, MHEMOCXEM M JIPYrUX cpeacTB oToOpaxenus nudpopmaruu (CON).

Tperuii 3Tam- aBTOMAaTU3MPOBAHHBIE CUCTEMBbl YIPABICHMS TEXHOJOTMYECKUMH IpoleccaMy -
XapaKTepU3yeTcsl BHEAPEHHEM B YIPABIEHHE TEXHOJIOTMYECKUMH IPOLIECCAaMM  BBIYMCIUTEIbHOMN
TEeXHUKU. BHauase - npuMeHeHne MUKpOIPOLIECCOPOB, UCIOJIb30BAaHUE HA OTAEIbHbIX (a3zax yrnpaBJIeHUs
BBIUMCIIUTENIBHBIX CHCTEM; 3aTeéM AaKTHMBHOE pa3BUTHE YEJIOBEKO-MAIMHHBIX CHUCTEM YIpaBJICHUS,
MH)XEHEPHOH ICUXO0JIOTUH, METOAO0B M MOJIeJIeH MCCIIelOBaHMs ONepaluii M, HaKOHEL, TUCIIETYEepCcKoe
yIpaBJIeHUE Ha OCHOBE MCIIOJb30BaHHUS ABTOMATUYECKUX MH(POPMALMOHHBIX CHUCTEM cOOpa JaHHBIX U
COBPEMEHHBIX BBIUYMCIUTEIbHBIX KOMILIEKCOB.

Ot »srama K 3Talmy MEHsUIMCh W (YHKIMM 4eJOBeKa (oleparopa/mucrnerdyepa), MPU3BaHHOIO
o0ecrneuynTsh peraaMeHTHOe (PyHKIMOHMPOBAHUE TEXHOJOTMYECKOro mnpouecca. Pacmmpsercs kpyr 3anad,
peliaeMblX Ha YpOBHE YIPaBJIEHUsS; OIPAaHUYEHHbIH MpsIMONH HEOOXOAMMOCTBIO  YIIPABIIEHUS
TEXHOJIOTUYECKUM IpoleccoM Habop 3ajad IMONOJHSETCS KAaueCTBEHHO HOBBIMM 33Jla4aMHU, paHee
MMEIOIIKMMHU BCIIOMOTaTeIbHbIN XapaKkTep WIN OTHOCALIMECS K APYrOMY YPOBHIO YIPABJICHUS.

JlucrieTuep B MHOTOYPOBHEBOM aBTOMATH3UPOBAHHOM CHCTEME YNPaBJIEHUS TEXHOJIOTMYECKUMU
poreccaMu NojydaeT uHpopmanuo ¢ MoHUTOpa OBM mim ¢ 37eKTpOHHON CHCTEMBI OTOOpakKeHUs
uHbOpMallUd U BO3AECUCTBYET Ha OOBEKTbI, HAXOJAALIMECS OT HEro Ha 3HAYUTEIBHOM DPACCTOSHUU C
[IOMOIIbI0 TEJIEKOMMYHHUKAIIMOHHBIX CHUCTEM, KOHTPOJUIEPOB, HMHTEIEKTYAJIbHBIX HCIIOJIHUTEIBHBIX
MEXAaHHU3MOB.

OcHOBOI, HEO0XOAUMBIM ycloBHEM 3(P(PEKTHBHON peanu3alui AUCIETYEPCKOTO YIpaBJICHUS,
UMEIOIET0 SIPKO BBIPAKEHHBIA JMHAMHUYECKUI XapakTep, CTAaHOBUTCS paboTa ¢ MH(pOpMaLUel, T. e.
nporeccel coopa, nepenadu, oopaboOTKH, 0TOOpaXxeHus, npeacTaBieHuss nHpopmanuu. OT nucnerdepa
y’ke TpeOyeTcsi He TOJIbKO NMPOo(ecCHOHANbHOE 3HaHHE TEXHOJOTHYECKOro Mpoliecca, OCHOB YIpaBJIEHUs
UM, HO 1 OTIBIT paboThl B MH(POPMAIIMOHHBIX CUCTEMAaX, YMEHUE PUHUMATh pelieHue (B nuanore ¢ 9BM)
B HEWITaTHBIX M AaBapUUHBIX CHUTyalusX M MHOroe japyroe. Jlucmeruep CTaHOBUTCS TJIaBHBIM
JEVCTBYIOLIUM JIULIOM B YIPABJIEHUU TEXHOJIOTHUECKUM ITPOLIECCOM.

I'oBOpst 0 AMCHETYEPCKOM YIPABICHUU, HENb3s1 HE 3aTPOHYTh MPOOIEeMy TEXHOJIOTHYECKOTO PUCKA.
TexHonornueckne npoueccs B 3HEPreTUKe, HeTera3oBor U pse APYruX OoTpacieil MpOMBIIIIEHHOCTH
SBJIIOTCSI IOTEHIIMAIBHO ONIACHBIMU U IIPY BOZHUKHOBEHUU aBapHid MPUBOIAT K YEIIOBEUECKUM KEPTBaM,
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a TaKkKe K 3HAYUTEIbHOMY MAaTE€pHAIbHOMY M 3KOJOrmdyeckoMy yiiepOy. CTaTucTuka rOBOPHUT, UTO 3a
TPUJLATH JIET YUCJIO YYTEHHBIX aBapUil yJBauMBaeTCs MPUMEPHO Kaxable JecATh JIeT. B ocHOBe 000
aBapuy 32 UCKIIOYEHUEM CTUXUHUHBIX OCICTBUH JISKUT OIMIMOKA YEeTIOBEKA.

B pesynpraTe aHanuza OOJBIIMHCTBA aBapUil M MPOUCIIECTBUN Ha BCEX BUAAX TPAHCIOPTA, B
IIPOMBIIIJIEHHOCTH U 3HEPIreTHKE ObUIM NOJYy4eHbl HHTEpecHble AaHHble. B 60 - X rozax ommoOka
genoBeka Oblla IepBOHAYAILHOW MPUYHHOM aBapuii b B 20% cirydaeB, TorJa Kak K KoHiy 80-x g0
"gemoBedyeckoro (akropa" crana nmpubnmkarses k 80 %.

OpHa U3 NpPUYMH 3TOM TEHACHLUMH - CTapblil TPaAMLIMOHHBIM MOJXOJ K MOCTPOEHHUIO CIIOKHBIX
CUCTEM YIpaBJEHUS, T. €. OPUEHTALUs HAa NPUMEHEHUE HOBEHIINX TEXHUYECKUX U TEXHOJIOTMYECKUX
JIOCTIDKEHUH ¥ HEIOOLEHKAa HEOOXOIUMOCTH MOCTpOeHHS 3()(HEKTUBHOTO YEIOBEKO - MAIIMHHOTO
uHTepdeiica, OpHESHTUPOBAHHOTO HA YEJIOBEKa (UcTeTyepa).

Takum o0Opa3zom, TpeOoBaHME MOBBIIIEHUS HAJEKHOCTH CHCTEM JUCIETYEPCKOTO YIpPaBICHUS
SBIISETCS OJHOM W3 MPEANOCHUIOK TOSBJIEHHS HOBOIO IOAXO0JAa HpH pa3paboTKe TaKUX CHUCTEM:
OpHEHTAIMs Ha OTIepaTopa/qUCIeTyepa U ero 3ajgayuu.

Konmnenmmss SCADA (Supervisory Control And Data Acquisition - aucrnerdepckoe yrpaBieHUE H
cOOp NaHHBIX) MpEAOIpE/IeNeHa BCEM XOJOM pa3BUTUS CHUCTEM YIPABICHHUS M pe3yJbTaTaMU Hay4dHO-
texHudyeckoro mporpecca. [Ipumenenne SCADA-TexHONIOTHH TMO3BOJISIET JOCTUYL BBICOKOTO YPOBHS
aBTOMaTHU3allMl B pELIEHUH 3a1ady pa3pabOTKHM CHCTEM YIpaBlieHus, cOopa, oOpabOTKH, Nepenayu,
XpaHeHUs ¥ 0ToOpakeHus nH(GOpMalnu.

Jpy’XecTBEHHOCTh yesnoBeko-MamnHHoro uurepdeiica (HMI/MMI), npenocrasnsemoro SCADA -
CUCTEMaMH, MOJHOTA U HarJIJHOCTh MPEACTaBIsIEMON Ha IKpaHe HHPOPMAIIUH, TOCTYITHOCTh "pblyaron”
yrpaBieHus, yA0OCTBO TMOJb30BaHMS MMOJCKa3KaMHU W CHPAaBOYHOM CHCTEMOW M T. . - TOBBIIIAET
3¢ dEeKTUBHOCTh B3aUMOJEHCTBUS TUCHIETYEpa C CUCTEMOM U CBOJUT K HYJIO €ro KpUTHYECKHE OIINOKU
MIpH yIpaBICHUH.

Cnenyer otmetutb, yTo KoHuenuuss SCADA, OCHOBY KOTOPO#l COCTaBJsieT aBTOMAaTU3HpPOBaHHAs
pa3zpaboTka cHCTEM YIpPaBIIEHHUS, MO3BOJSET PEUIUTh €mle psA 3ajad, J0JIF0€ BpeMsl CUUTABIIUXCS
HEpa3pelIuMbIMHU: COKPAaTUTh CPOKHU Pa3pabOTKU MPOEKTOB 10 aBTOMATH3aIl[MU U NpsiMble (PMHAHCOBbBIE
3aTpaThl HA UX Pa3pabOTKy.

B mnactosmee Bpemsi SCADA sBisSieTCsi OCHOBHBIM M HamOojee MEPCHEKTUBHBIM METOJIOM
aBTOMATU3UPOBAHHOIO YIIPABJICHUS CIOKHBIMU TUHAMUYECKHUMH CUCTEMaMu (IIpolieccaMu).

VYrpaBieHue TEXHOJOTHUYECKMMU IIpoLieccaMu Ha ocHOBe cucteM SCADA crano ocymecTBiasTbCA B
MepeoBbIX 3amafHblx cTpaHax B 80-e roapl. OOiacTh NPUMEHEHHS OXBATHIBAET CIIOKHBIE OOBEKTHI
AJIEKTPO- U BOJOCHAOKEHMs, XUMUYecKue, HedTexumuueckue U  HedTenepepadaThIBAIOIINE
IIPOU3BO/JICTBA, JKEJIE3HOIOPOKHBIN TPAHCHIOPT, TPAHCIIOPT HE(TH U ra3a u Jap.

B Poccun aucneruepckoe ympaBlieHHE TEXHOJOTHYECKHMMU MPOILIECCaMy OIMUPANOCh, TJIAaBHBIM
o0pa3oM, Ha ONBIT OINEPaTHBHO-IHUCIETYEPCKOro mepcoHana. [losToMy mepexoa K YIpaBICHUIO Ha
ocHoBe SCADA-cuctem cran oCylecTBISThCS HECKONbKO no3anee. K TpynHocTsmM ocBoeHus B Poccun
HOBOUM MH(OPMAIIMOHHON TexHoJIoTuH, Kakoi siBistoTcss SCADA-cUCTeMbl, OTHOCUTCSI KaK OTCYTCTBHE
AKCIUTYaTaI[MOHHOTO OIbITa, TaK U HeAocTaTok uHpopmarmu o paznuunbix SCADA-cucremax. B mupe
HACUYMTHIBAETCS HE OJMH JECATOK KOMIAHWI, aKTUBHO 3aHHUMAIOIIUXCS pa3paboTKOW U BHEAPEHUEM
SCADA-cuctem. Kaxxnas SCADA-cuctema - 310 "Know-how" KOMIIaHWH ¥ MO3TOMY JaHHBIE O TOW WK
MHOMU cHCTeME HE CTOJIb OOIIMPHBI.

bonpiioe 3HaueHWE NpU BHEAPEHUH COBPEMEHHBIX CHUCTEM AMCIIETYEPCKOIO YIPABICHUS HMEET
pELIEHNE CIENYIOINX 3a1ay:

— BbIOopa SCADA-cuctemsl (ucxoas U3 TpeOOBaHMM M OCOOEHHOCTEH TEXHOJOTHYECKOTO
rpoliecca);
— KaJpOBOTO COIIPOBOXACHHUS.

Beibop SCADA-cucrembl mpeacTaBiseT coOOi J0CTaTOYHO TPYAHYIO 3ajady, aHAIOTHMYHYIO
NPUHATHIO PpEIIEHHH B  YCIOBUSAX MHOTOKPUTEPUAIBHOCTH, YCIOXXHEHHYI0 HEBO3MOYKHOCTBIO
KOJIMYECTBEHHOM OLIEHKHU psiJia KpUTEPUEB U3-3a HEAOCTaTKa HH(POPMAIIHH.

[TonroroBka CHeHUMAIMCTOB IO pa3paboTKe M SKCIUTyaTalldd CHUCTEM YIIpaBlieHHs Ha 0ase
nporpammuoro oOecneuenuss SCADA ocyiecTBisieTcss Ha CHELMAIM3UPOBAHHBIX KypcaxX pa3IUYHBIX
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¢bupM, Kypcax MOBBIIICHUS KBadu(ukanuu. B Hactosiiee Bpems B yueOHbIE IUIAHBI psAa TEXHUYECKUX
YHUBEPCUTETOB Hadajlud BBOJAUTHCSA JAUCLUIUIMHBI, cBs3aHHble ¢ u3ydyeHueM SCADA-cuctem. OpHako
cnenuanpHas nureparypa 1o SCADA-cucreMaM OTCYTCTBYET; MMEIOTCS JIMIIb OTAEIbHBIE CTAaThbU U
peKIaMHbIE TPOCHIEKTHI.

B pesynbTarte BBIIOJIHEHHUS J1aOPaTOPHBIX pabOT OCBAUBAIOTCS CIEAYIOIINE KOMICTEHIIUN!

Kon dopmynupoBKa

OIlK-3 CITOCOOHOCTBIO UCITONIB30BATh COBPEMEHHBIC HH(OPMAIIMOHHbIE TEXHOIOTHH,
TEeXHUKY, IPUKJIaJHbIe TPOrpaMMHBIE CPEICTBA MIPU PELISHUH 3314
poeCCUOHANTBHOM EITEIbHOCTH;

I1IK-15 CIOCOOHOCTBIO BBIOMPATh TEXHOJIOTUU, HHCTPYMEHTANBHBIE CPENICTBA U CPEACTBA
BBIYUCIIATENBHON TEXHUKHU IIPU OPraHU3aLMH [IPOLIECCOB ITPOEKTUPOBAHUS,
W3FOTOBJIEHUS, KOHTPOJISI U UCIIBITAHUI IPOAYKLUU; CPEICTBA U CUCTEMBI
AaBTOMATHU3aLUH, KOHTPOJISL, IUArHOCTUKU, UCIIBITAHUH, yIIPAaBICHUS
IIPOU3BOJICTBOM, KU3HEHHBIM LIMKJIOM ITPOJIYKIUHU U €€ KAYECTBOM;

3HaHMs, YMCHHUS, HaBBIKW U (WIM) ONBIT ACATEIBHOCTH, XapaKTCPU3YIOUIME ITambl (HOPMHUPOBAHUS
KOMITETEHITU

[Tnanupyemble pe3ynbTaThl 00YIEHHUS 110
TUCITUTIIIHE (MOIYITIO), XapaKTePU3YIOIINE dTAITbI DopMuUpyeMbIe KOMIIETSHITTH
(hopMHUpOBaHUS KOMITETEHITUH

3HATh: 3HaeT Kak UCIMOJIb30BATh COBPEMEHHBIC OIIK-3
WH(POPMAITMOHHBIE TEXHOIOTHH, TEXHUKY,
MPHKIIAIHBIC POrPAMMHBIE CPENICTBA TPH PEIICHUH
3a1a4 IpodecCHOHATBHON ISSITETLHOCTH B 00IaCTH
HHTErpupOoBaHHBIX CUCTEM MPOCKTHPOBAHUS U
VIIpaBIICHHUSI

3HATB. 3HaeT Kak BLIOMPATh TEXHOJIOIHH, IK-15
WHCTPYMEHTAIIbHBIE CPEIICTBA U CPEJICTBA
BBIUMCIIUTELHOW TEXHUKH TIPU OPraHU3alin
NPOLIECCOB MPOEKTUPOBAHUSI, H3TOTOBJICHUS,
KOHTPOJISl M MCTIBITAHUM TIPOYKIMH; CPEACTBA U
CHCTEMBI ABTOMATH3ALMH, KOHTPOJIS, TMATHOCTUKH,
UCIBITAHUH], YIIPABIIEHHs TIPOU3BOICTBOM,
JKU3HEHHBIM LMKJIOM [POIYKIIUHU U €€ KAYECTBOM B
obnact THTErprpOBaHHBIX CHCTEM
NPOEKTUPOBAHUS M YIIPABICHHS

YMerb: yMmeer HCIONB30BaTh COBPEMEHHBIE OIIK-3
MH(OPMAIMOHHBIE TEXHOJIOTHH, TEXHUKY,
MPUKIAIHBIC TPOTPAMMHBIE CPEICTBA NP PELICHHN
3aa4 mpoeCCHOHANBHOMN AeITENFHOCTH B 001aCcTH
WHTerpupoBaHHBIX CHCTEM ITPOCKTHPOBAHUS U
YIIpaBIICHHS

YMeTb: ymeer BBIOUPATh TEXHOIOTUH, IK-15
MHCTPYMEHTAJIbHBIE CPEICTBA U CPEICTBA
BBIYKCIIUTELHON TEXHUKU [IPH OPraHU3aIuK
[POIECCOB IPOEKTUPOBAHUSI, U3TOTOBIIEHUS,
KOHTPOJISL ¥ MCIIBITAHHH TIPOJIYKIINK; CPEICTBA U
CHCTEMBI aBTOMATU3AIIUH, KOHTPOJIS, IMATHOCTHKH,
UCIBITAHHUH, YIIPABIICHHS IPOU3BOICTBOM,
’KU3HEHHBIM [IMKJIOM [IPOYKIIHH U €€ KaYeCTBOM B
obnactu HTErpupOBaHHBIX CHCTEM
[POCKTUPOBAHUSI M YIIPABICHHS

Biaanern: Bnazeer HaBbIKAMU UCIIOIB30BAHUS OIIK-3




COBPEMEHHBIX UH()OPMAITMOHHBIX TEXHOJIOTHIA,
TEXHUKH, TPUKJIATHBIX POTPAMMHBIX CPEIICTB TPU
pElIeHUY 33734 MPOQECCHOHATILHON JCATCIBHOCTH
B o0nactu IHTErpupOBaHHBIX CUCTEM
MPOCKTUPOBAHUS U YIIPABICHUS

Baaaers: Biageer HaBBIKAMH BBIOOpA
TEXHOJIOTHH, HHCTPYMEHTAJIBHBIX CPEICTB U
CPEICTB BBIYUCIUTENBHON TEXHUKHU TIPH
OpraHM3alMH MPOLIECCOB MPOEKTHPOBAHMS,
W3rOTOBJICHHS, KOHTPOJISA ¥ UCIIBITAHUHN IPOIYKIIMH;
CpEICTBA M CHCTEMBI aBTOMATH3AIIMH, KOHTPOJIS,
JIMATHOCTUKH, UCTIBITAHUH, YIPABICHUS
[IPOU3BOJCTBOM, JKU3HEHHBIM [IMKJIOM MIPOLYKIIUH U
€€ KauecTBOM B 00s1acTi IHTErpupOBaHHBIX CHCTEM
[IPOEKTUPOBAHUS M YIIPABJICHHS

IIK-15




Jla6opaTopuasi padora Nel Co3nanue npocreiinero npoekrta B nporpamme TRACE MODE

Leab padoTsl — OCBOUTH METOAMKY CO3JaHHS CHCTEMbl MOHHTOPHHIA, COJCPIKALIYIO0 OJUH
y3enm APM ¢ ucrnosib30BaHreM MexaHu3Ma aBronoctpoeHus kaHaioB TRACE MODE meronom «oT
mabJI0Ha 3KpaHay.

Coznanue y3na APM

PazpaboTka mr000r0  mpoeKTa  ABTOMATH3allMM  BCErJa HAa4YMHACTCS C  3alycka
WNurerpupoBannoii cpenst pazpadorku (MCP). /s ee 3amycka HEOOXOIMMO BBITIOJHUTH KOMAHIY
TRACE MODE IDE 6 (base) u3 rpymnmbl yCTaHOBKH HWHCTPYMEHTAJIbHOW CHCTEMBI B MECHIO

IMporpammer WINDOWS wunu aBoiiHbM mieirakoM JIK MBIM 1m0 MKOHKE pabouero croia
Windows pucyrok 11.

™ Uure rpHpoBaHHan cpeaa padpabotku TRACE MODE 6 ':”E’gl

Padin [lpoekt Bua OkHo Cnpaska

iRB-B| @ A% |8
Hagurarop npoekra

m-X oo BR g RE A E

Pucynox 11— MuarerpupoBanHas cpena pa3paboTKu

ITocne 3amycka HCP B w™enio @@aitn BbiOpath KoManay Hacrpoiiku HC...B
MOSIBUBILIEMCS] OKHE BHIOpaTh YPOBEHb CJI0KHOCTH M HACTPOUTH KAaK MOKAa3aHO Ha pucyHke 12, a
3areM BbIOpaTh OTJIa/Ika U HACTPOUTH KaK Ha pucyHke 13.



= Hactpoiku

Wuc

%) Mpocroii KomnaekcHe

O6wue @ llp o

JpoBeHs CADKHOCTH (O CraHaapTHBI (O Hacrpausaembiit
Bua B

| WAUMOCTE CAOEE

|Coxpanue ana MPB AQURBCTE:CH0

|Wrnon Pecypc! Cucrema
|Otnaaka

Wl a6noHe! Nporpamm Weroyruku/ T premHrky

|Koneeprep 1z TRACE MODE 5

‘! WatnoHel skpaHos Tononorus
i WanoHe! oTyeToB TexrHonorua
WatnoHel ceasu c B KhMud,

Easza kaHanos Eutinuorery
OTkpeiBaTE WatAoH
CTPOWTE KOAMPOBKY MO TEXHOACT AW

Co3aarb ofbeKT NpU KOMUPOBaHWU U3 GUEAMOTEKU

. Penam'op apryMeHToB
EazoBbiii peaakTop
PNO
Pepaktop SOL

Penaktop nporpamm

I loroso ] [ OtmeHa ] [

MpumMeHUTE l [3Haquuﬁ 0 YMOAYSHUIO

Pucynok 12 — Hactpoiiku UCP

= Hactpoiuu

uc

|D6wwe

YposeHe CAOKHOCTU

Bua

|Coxpatute ana MPB

| Wrwon

Otnagka

Koneeprep us TRACE MODE 5

Ilna oTnagky CEAYIOWME TUNOE Y3108

tu RTM ‘. Console |§ T-Factory [a T-Factory Console
a5 €5

UCNONL30EETE:

@ Mpogaiinep © NOAAEPHKON rPaPUIECKUR 3KPSHOB

(O Mpodarinep Ge3 NOAAEPHKKH rPAPUIECKMK FKPAHOB

PenakTop aprymeHTos
BazoBbiit peaakTop
POAa

i’enax‘rop SaL
PegakTop nporpamm

loTos0 l [ OtmeHa J [

MpumeHuTE J {3HaquMﬂ no gmonqanwoJ

|

Pucynox 13 — Hacrpoiiku UCP

ITocne nposenenubix HacTpoek MCP Haxxate kHOTIKY ['0TOBO.

C OoOMOLIbI0 WKOHKH
OTKPBIBIIIEMCS HA SKpaHe JUaiore pucyHok 14.

™
. HUHCTPYMCHTAJILHOU IMIAHCIIM CO3JaTh HOBBIM IMPOCKT, IPHU 3TOM B
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MpocToi CraHgapTtHelt  KomnaekcHel

L Cospate j( OtmeHa ]

M HoebiH npoekTt @

Pucynok 14 — Co3ganue HOBOTO MPOEKTa

Beibepem IIpocroii ctunp paspabotku. Ilocne Haxarusi seBod kiapuimu Mbimu  (JIK) Ha

skpanHoi kHomke Co3aarb, B JieBOM okHe HaBurartopa mnpoekra

MOABHUTCA ACPEBO IIPOCKTa C

cozmanubiM y3nmoM APM RTM_1 pucynok 15. Otkpoem y3en RTM_1 npoitabiM memukoMm JIK, B

npaBoM okHe Haeurartopa mpoekta oToOpasuTCs COAEPKUMOE y3/1a —

nycras rpynna Kanamer u ogus

KaHaj kjacca Bei3oB Dkpan#l, mpenHasHaueHHBIH JUisi oToOpaxkeHus Ha y3ne APM rpaduueckoro

Haeurarop npoekTa x

IKpaHa;

X o0 RB ) RE & B »

@) Pecypce! [E KaHanb!
= 5 0
E?i ST %C 3kpant:]
= md RTM_1
[E KaHane!

B MerouHuku/MpuemHIku

[+

Q BEUGAMOTEKU_KOMNOHEHTOB

Cucrema RTM_1

Pucynoxk 15 — HaBurarop npoekra

Coznanue rpadu4eckoro sKkpaHa

JIBoriHbIM menukoM JIK Ha koMnoHeHTe Dkpan#1 OTKPBITH OKHO

COS)IaHI/Ie CTaTU4YCCKOI'O TCKCTa

rpaduueckoro pemakropa.

Pasmectum B J€BOM BCPXHEM YIJIY OJKpaHa CTaTHYECKUH TEKCT - HaAmnucCh

«3HaueHue ImapamMeTpay. Ha nanemm HHCTPYMCHTOB rpa(l)quCIcoro

pE€aaKkToOpa BBIACIHUTL HWKOHKY

ABC
rpapuueckoro snemenra (I'9) , Ha TIOJIE peAaKTOpa yCTaHOBUTH NPSAMOYTOJIbHUK 1O, i1 yero
pucyHok 16: 3apukcupoBats JIK «Touky NpuUBSI3KN»; pa3BepHYTh NPSMOYTOJbHUK JABHKEHHUEM Kypcopa

1 3aUKCUPOBaTh BbIOpaHHBIHN [3;
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[12] Jrpantl®

L{TEKCT?

Pucynox 16 — Pa3Menienue cTaTH4eckoro TeKCTa

I[JI?I nepexoga B PCEKUM PCAAKTUPOBAHUA DJBJICMCHTA BBIACIUTL Ha IMMAHCIM HWHCTPYMCHTOB

HUKOHKY & . ABoitbiM miemukom JIK no pasmenieHHoMy I'D OTKpBITH OKHO ero cBoiicTB. B mpaBom
nosie ctpoku Teker HaOpaTh «3HaueHUE MapaMeTpa» pUCYHOK 17.

Hagurarop npoekta x 2] Jrpantil”

ABCTekct o
= ] e ich <TBKOT?

CeoiicTen 3HaueHHE =
K.oHTyp
Januera [ ]
Tekct IHaueH1e napame‘rp.ﬂ
Leer TekeTa |
WpngT 15 Shell Dlg.8

BrlpasHuEaHME Mo ueHTpy

m

Ckpeme npu cTapre False

-]

Moackaska

CTES O

¥ [ CHOBHEA NPHEASKE [

Pucynok 17 — CBoiicTBa CTAaTHYECKOTO TEKCTa 3aKPHITh OKHO

CBOMCTB, ['D OyneT uMeTh BUJ pUCYHOK 18:

2 Jkpanfl”

(o}
1=

3HaYeHHe NaparETRa

(|
1=

Pucynok 18 — Bua rpadudeckoro sxpana

Ecmu BBeI[eHHLIﬁ Bamwu tekct He YMECTUIICA B IPSAMOYT'OJIBHUKE FS, BBIACIINTC €TI0 U PACTAHUTC
A0 HY>KHOTO pa3Mepa ¢ IOMOIIbIO MBIIIIH.

C03I[aHI/Ie AUHAMHUYCCKOT'O TEKCTA, CO3IaHNUC apI'yMCHTA OKpaHa B IIPOLECCE HaCTPOﬁKH JUHaAMHUYCCKOI'O
TCKCTa

[TonroToBUM Ha »3KpaHe BBIBOJ JWHAMHUYECKOTO TEKCTa Ui OTOOpPaKEHUS UHCIEHHOTO
3HAYEeHUs KaKoro-imb0 MCTOYHMKA CHTHAJa — BHEIIHEro WJIM BHYTPEHHEro IyTeM YKa3aHUs
auHamuzanuu arpubyra ['D. OmnpepenuM Ha3HaueHue aprymeHrta maOnoHa skpaHa. Co3paTe U

. ABC .
pa3MecTuTh HOBBIM 1O cnpaBa oT I'D C Hamnmucelo «3HayeHue mnapamerpa». JIBOWHBIM
menkoM JIK Ha ctpoke Teker BbI3BaTh MeHIO Bua mHankanuu prucyHok 19.
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ABCTekcT

S | & | B | ¢
CeolicTeo | anaverme '\
EMHQ e Sl
3anueka | ]
EKCT {TEKCT>
Bug wHaukauuy  HeT guHamusaunui
User Texcra E ]
o WpuegT MS Shell Dig.8
i | BripaBHWEBaHWE Mo ueHTpy
\% Ckpbmb npu ctapre False
= Noackaska v
E OcHoeHaA npwsnsxa[ ]

Pucynoxk 11 — Hactpoiika quHamuzanun9

B mpaBom moie ctpokn Haxatb JIK u BBI3BaTh CIHCOK JOCTYITHBIX THIIOB, BBIOpATh TN 3HAYeHHE
pucynoxk 20.

HeT guHarHzaunmm
JHaYeHHE

Arg = FaoHeT,

Arg == KoHcT.

Arg & FoHoT.

Arg in Range

Pucynoxk 20 — Tun quHamuzanmm

B oTkpbIBIIEMCSI MEHIO HACTPONKU MapamMeTpoB JMHAMH3AIUU PUCYHOK 21 BBIOpAaTh CBONCTBO
IMpussska.

Tekct {TEKCT?
= B, WH Mk AL SHAYEHLE
MpuEASKa
= Popmar [Genernic

Generc %0

Pucynok 21 — Hactpoiika mapameTpoB TuHAMHU3AIUU

B OTKPBIBIIEMCS OKHC CaoiicTBO NPUBA3KHA, HaXaB KHOIIKY B - Ha €ro mnaHciIu

MHCTPYMEHTOB, CO3/1aTh apI'yMEHT 3KpaHa pUCYHOK 22.
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¥ Ceowcrea NPHBAKH

P

WX | EE o R B A M
IHMQ | Tun | Tun aaHHe | 3raverue no gmomanuﬁ Mpueaska | Praru ‘Fpgnna iEnusmepeHun :Kommemapuﬁ ‘
ARG_OD0  ploglN  RYJREAL ’
|

’ [oToBo ” OrtmeHa H Orteazate l

Pucynok 22 — Co3ganue aprymeHTa SKpaHa

JBoiiabiM menmykoM JIK BBIIEIUTH MMs apryMeHTa W HM3MEHUTh €ro, BBEAS C KJIaBHATyphl
«[Tapametp» (3aBepmmTh BBOJA HakatueMm kiasuiiu Enter). [loarBepauTh CBSA3b C 3THM apryMEeHTOM
HaxxaThueM KHonku I'oToBo. 3akpbITh OKHO cBOCTB ['D, rpaduyeckuii skpaH OyAeT UMETh CIeIyIOIIHi
BHUJ] PUCYHOK 23.

B2 Jkpantl®

JHayeHMe napareTpa LTEKCT?

Pucynok 23 — Bun rpaduyeckoro s3xpana

Co3naHue cTpeJI0YHOro Npudopa, NPUBA3KA K TOMY K€ ApryMeHTY

[Ipumenum st oToOpaxkeHus napamerpa HOBbIM TN ['D — CTpenodHslid mpubOp pUCYHOK 23.

Breinenuts qBoitHbM miemukoM JIK Ha HHCTpyMEHTaIbHON NaHenn peaakTopa rpaduku UKOHKY Al u

1.9 8

A=)

BBHIOpaTh B TIOSIBUBIIEMCS MEHIO HKOHKY CTPEIOYHOTro mpubopa L Ycranosute 1D
Crtpenounblii mpubop, BEIOpaB €ro pasMep TaKuM, YTOOBI BCE JIEMEHTHI I'paUKd W TEKCTa HA HEM
OBLIIO Pa300OpUYMBEI B CUMMETPUYHBL. [lepeliTh B pPeXMM PEAaKTUPOBAHUS M OTKPHITH OKHO CBOMCTB
I'D Crpenounsiii npubop. [Memukom JIK Ha kHOmke QOcCHOBHAs TMPHUBSA3KA OTKPHITH OKHO
tabnmuyHoro pepakropa aprymentoB. JIK BwiOpare apryment mabnona odkpaHa [lapamerp.
[MoarBepauts BeIOOp JIK Ha kHOmke I'oroBo. JIBoitHbiM miemykoMm JIK OTKpBITH CBOWCTBO
3aros0Bok u B cTpoke Tekcer BBectu cnoBo «llapamerpy». 3akpbITh OKHO CBOMCTB.
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BHavyeHWe napameTpa <text>

MNapametp
40.00 50.00 60.00
30.00 70.00
20.00 USD 80.00
10.00 0.000 90.00
0.00 100.00

Pucynox 23 — Ctpenounsiii mpubop

ABTOIIOCTPOCHHE KAHAJIA

JUia co3maHus KaHaia B y3Je IMpOEKTa IO apryMeHTy IallioHa HKpaHa BOCIOJIb3YyeMCs
nporeaypoir aBronocrpoenus. B cioe Cucrema otkpeith y3en RTM_1. C momompro [TIK BeI3BaTh
KOHTeKCTHOe MeHI0 u JIK OTKpBHITh CBOHCTBa KOMIOHEHTa DKpan#1 pucyHok 24.

Cos0aTe KOMOOHEHT — k
CosaaTe rpynny 3
Cos0aTe No WasnoHyY...

HHWYT 0T
K.onuposate [Chi+C]

PepakTHpoeate

PepakTuvpoeare watinoH

PP & Xdgd

MNepeureHoEaTE. ..

CEolicTES

L]

Pucynok 24 — Beibop cBOMCTB 3KpaHa

BeiOpate Brianaxy Aprymentsl, Bbyienuth JIK apryment Ilapamerp M ¢ MOMOLIbIO MKOHKH
co3zath kanai kiacca Float tuna Input ¢ umenem Ilapamerp.
Co3nanne resepaTopa CMHYCa M IPHBSA3KA €0 K KaHAJIy
Bsenem B cocraB IpOEKTa MCTOYHUK CUTHAJIA — BHYTPEHHUN I'€HEPATOP CUHYCOWIBI, CBKEM
€ro C CO3JaHHBIM KaHaJIOM U ONpoOyeM BBHINOJHEHHBIE CpelICTBa OTOOpakeHUs. OTKPBITH CIOMH
Hcrounnku/Ilpnemunxkn u yepes [1K co3nate B Hem rpynny I'eHepaTopbl pucyHOK 25.



E‘ 527 Cucrema
B JRTM_1
+ E KaHane!

B Mo

Pa Cosaate rpynny  » PC-based_koHTponnepel

® T Eutny
BB Konwposars (Ctil+C) PacnpeaenenHsie_YCO_(DCS)
MNepeumeHoBaTb Mnatel_sB0aa/EbiBOaa
E' Ceoiictea PLC
oPC
DDE
MODBUS

MNonbsoBarensckue_apaiisepbl

JUarHocTUKa_U_cepeuc

leHepaTope

BEfvEagdeugus 9

Mogenu

Pucynok 25 — Jlo6aBnenue rpymimsl ['eHepaToOpsI

JBoitabM miemukom JIK otkpeite rpynmy I'eneparopsl u yepe3 IIK co3nare B Hell KOMIOHEHT
Cunycouna pucyHok 26.

= EE KaHank

Fh CozgaTb KOMMOHEHT b & Nuna

B % WeTouHuku/ T pueMHUKI

¥? Ormenurs [Ctil+Z) & TpeyronsHuk
: JU [eHeparopel_1 I . PRERTR |
- @ BubnuoTeru_KoMNoHeHTOR @ Gerywan_eaua

@ Burosbii_mearap

& CayyaiiHoe_umcno

Pucynox 26 — Co3pmanme xommoHeHta CuHycouaa 3axBatuth C¢ mnomolnbto JIK co3maHHbIN
UCTOYHUK M, He ormyckas JIK, meperamuts Kypcop Ha y3en RTM_1 B cioe Cucrema, a 3arem, B
oTKphIBIIEMCsT OKHE komnoHeHToB RTM_1, na kanan [lapamerp pucynox 27. Otnycruts JIK.

-~

@ Peoypes || B Kananwt
585 Cyorema

w = %C kpanitl

a8 |

i RTM_1
EE KaHane! |

E % WeTouruku/ T puemHukI 3 1D: 0x00040001 > 0200000002
¢ ‘ | )“'-‘i Coding: TCS
) L ~ Node:  CucremaRTM_1
Ecrona i MERlpetp Link: Curycomaattl:3r (Mcrouruku/Mp w.leneparopel_1)

@) Pecypest % C
¥ 55 Cycrema

& ‘ Werourukud N puenHiki
“nr [enepatopbl_1

) Q BWEAMOTEKM_KOMMOHEHTOE

Werounuku/ T puenmkulenepatopel_1

Pucynok 27 — Cs3p komnonenta Cunycousia ¢ kananowm [lapamerp
3anmyck npoexTa
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3aKpbITh OKHO rpaduueckoro penakropa. CoOXpaHUTh MPOEKT C IOMOILBI0 UKOHKU = . Ha

MHCTPYMEHTAJIbHOU Ia”Heau BBIOpATh KOMaHy E U CKOMIIMIAPOBATh IIPOEKT A
3anmycka B peasibHOM BpeMeHu. JIK Boiaenuth B cinoe Cucrema ysen RTM_1, BbeiOpaTb HKOHKY

IE Ha MHCTPYMEHTAJIBHON MAHENN U 3allyCTUTh PEKUM HUCHOJHEHHs. B oTkpsiBiemcs okHe [
clpaBa OT HAIIIUCHA

«3HayeHne mapamMeTpay JOJDKHO TOKa3bIBATHCS W3MEHEHHE CHHYCOWAAIBHOTO CcHrHama. To ke
3HAa4YEeHHUE JIOJDKEH 0TOOpaKaTh U CTPEIOYHBIN MpUOOp pucyHOK 28.

BHa4eHWe napameTpa |[86.4343

MNapameTp

40,00 50.00 &0.00

30.00 70.00
20.00 UsD 80.00
10,00 86434 50.00
0.00 100.00

Pucynok 28 — Pe3ynbTaT UMHTAIIMOHHOTO 3aITyCKa MPOEKTa
JdobaBiienue GyHKIUM yrpaBJjieHUst

BBeneM B coctaB rpaduueckoro 3KpaHa CpeicTBO, IMO3BOJIAIONIEE PEAIN30BaTh BBOJ| YHUCIOBBIX
3Ha4YeHH C KiaBHatypbl. Co3dauM HOBBIM apryMeHT I1abJjoHA SKpaHa JJisd UX IpueMa.
Br3BaTh Trpaduveckuil SKpaH Ha peJaKkTUpoBaHHWE. BpiOpaTh Ha WHCTPYMEHTAJIbLHOW TaHEIH

rpadguveckoro pemakropa WkoHky I'D Kuomka - . C moMoOUIbI0 MBIIIA Pa3MECTUTh €ro B MOJE
skpana nox I'D Crpenounsiii nmpubop pucyHok 29.

18 Frpantil®
3Ha‘-IBHHB napamMeTpa LTEKCT>
T Arrow gage
40.00 5000 g0.00

30.00 70.00

20.00 £0.00
10,00 50.000 90.00
0.00 100.00

|

Pucynox 29 — Bun rpagudeckoro skpana

IlepeiT B pe:KUM peJaKTUPOBAHNUA | $B13Bats OKHO cBOliCTB T PUCYHOK 3ol
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|0k |KHomka
B | &

1

CeOfCTED JHauEHME
[Ea cocToaHMa Falze
MNpuHeAska
Mnockan Falze
Teker UnpagneHHe
W pragpr k5 Shel Dlg.8
Uger rexcra T
JanMEKS
M zofpaskeHus

E METHHHRIR pastiep Msofpaxenqyna  False

;.‘.E' CrpLTE NpH CTapTE Falze

m MNogckazka

CTEA T

C o

Pucynok 30 — CBoiicTBa rpadiIecKoro 3JeMeHTa KHOTIKa

B mone Teker BBectn «YmpasineHue». OTKpbeiTh OnaHk CoObITHS B w1k PacKpbITh
menio ITo maxaruio (pressed). BeiOpars u3 crucka komanmy Jdo6aButh Send Value, packpbith
MEHIO HaCTPOEK BHIOpAaHHOI KOMaH bl pUCYHOK 31.

|0k |KHonka
B |

il

CeoicTED JHayeHHe
Koo goctyna 1]
CofkmHa

Hotaeute Send Value
Hodaerme Show/Hide Elements
Hotaemre Jump to Screen

+ prezsed |
+ eleazed

Hodaerme Send comment

Pucynox 31 — Hactpoiika rpaduueckoro anementa Knomnka

B nose Tun nepexaun (Send Type) BoiOpath u3 crricka Beecrn u mepenars (Enter & Send)
pUCYHOK 32.
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| CBOlicTBa OfbeKTa

ok |KHonka
= (B | &
“tsoﬁcrso VTij;iaueHue
Kog aoctyna 0
Cofbmua
= pressed

Moareepxkaenue False

CurHan False

= Send Value
Send Type [ Direct v]
YValue Direct ‘
Destination Enter & Send
XOR
Source OR
Restore Value| AND
- released Add
Add Scale %
Multiply
Divide

Pucynox 32 — Hactpoiika rpaduyeckoro anementa Knomnka
JIK B mone Pe3yabrar BbI3BaTh TaOJMMUHBIN penakTop apryMmeHToB. Co3aaTh emie OJuH
apryMeHT M 3aJaTh eMy uMms YnpasieHue. M3mennuts tun aprymenta vHa IN/OUT, kaomnkoit ['oToBO
MOITBEPIUTH MPUBSI3KY aTpuOyTa ['D K 3TOMY apryMeHTy pHUCYHOK 33.

@ CBOHCTBA NPUBAKH

X 5

oo B Al

&k &

(i e
|Napamerp gdglN

REREAL

Tun aaHHblE | 3HaueHue o ymonvaHuio | Mpueaska | Paard \I’pgnna ‘En.usmepenuﬂ ‘Kommem‘

3|

I [oroso l[ OtmeHa H Oreasate ]

Pucynox 33 — Co3fanue aprymeHnTa YipasiieHUe

3akpbITh OKHO CBOUCTB I'D ¢ momoipto memnuka JIK mo mkoHke = . Beigenute JIK I'D Tekcr,

cIIyKaiui st oToOpaxkeHus 3HaueHus [lapamerpa pucyHok 34

Lt =

Pucynox 34 — I'paduueckuii 3meMeHT TEKCT

C IIOMOIIBKO HMKOHKH Ha IIAHCIIM HWHCTPYMCHTOB WJIHA KOM6HH8.LII/I€I71

cKkomupoBath BblieneHHbIH ['D Tekct B Oydpep oOmeHa. [lasee ¢ MOMOIBIO HMKOHKH

knagumn Ctrl+C

&

U1

koMmOuHanmedr kimaBum  Ctrl+V  wusBneur kommio I'D w3 Oydepa oOMEeHa M MOMECTUTH ee Ha
rpapuueckuii skpaH. Ilepemectuts, ynmepxkuBas Haxkatod JIK, xommio I'D Teker cmpaBa or

pa3menieHHoro Ha skpane I'D Knomnka. /[BoliHbIM

menukoM JIK Ha nepemernieHHOM ['D TeKCT OTKpPBITH OKHO €ro CBOMCTB pUCYHOK 35. JIBOWHBIM

il

MICJITYKOM JIK na CTPOKC TekcT BKIaJIKU OCHOBHBIX CBOMCTB

HCpCﬁTH K HaCTPOﬁKC JUHaMH3allu1
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nanHoro arpubyra ['D. B mpaBom mone crpoku IlpuBszka merukom JIK OTKpbITH TaOMMYHBIN
pemaKkTop apryMeHTOB mabiioHa skpaHa. Beimenuts JIK B ciimicke aprymeHT YmnpaBiieHHe U HICITIKOM
JIK mo »skpaHHOW KkHomke ['0TOBO moATBEpAUTH MpuUBA3KY arpudyra I'D Tekcr k gaHHOMY
apryMmeHry mabioHa skpaHa. 3aKphITh OKHO cBOMCTB I'D TekcT.

AseToxer [Cpamed
» B | @

CeofcTED IHa4eHMe

F.oHTyD
SanuqEkS |

il

Tekct [Unpagne. . <TeKCT:

= HHIME AL JHaueHME

hpuansma | YnpaeneHue |
=1 P opraar Generic
Genenic g
lieer Texcra I
W puacer k5 Shell D3
BeipaEHHEaHHE Mo weHTpY

CrpbTe NpK cTapTe Falze

m

=]

Maogcraska

g

. TEQ

1A

OcHoBHAA NPWEAZK.S ’

Cgr

Pucynok 35 — CgoiictBa rpaduueckoro sjaeMeHTa TeKCT 3aKpbITh OKHO
rpauIecKOTO peaaKkTopa.

IIpuBs3ka aprymMeHTa 3KpaHa K KaHajy

CozmaauM 1o aprymMeHTy YmpaBjieHue I1a0joHa SKpaHa HOBBIM KaHall, OTPEAAKTHPYEM €ro
npuBs3Ky. B cioe Cucrema otkpeiTh y3ea1 RTM_1. C momompio [TK BeI3BaTh uepe3 KOHTEKCTHOE MEHIO
CBOMCTBa KOMIIOHEHTa DKpan#1 pucyHok 36.
bl MHdopmauua | Pnaru | AprymenTel | ATputyTel
o EE o B & a vl & ¢
Wma Tun Tun aaHHbIx 3Ha4YEHUE NO YMONYAHUID I'IpulesKa

il'lapame‘rp ri:lN @QHEAL .F MNapamerp:PeancHoe sHauenue(Cuctema RTM_1)
dnpaenenue b IN/OUT RS)REAL

I

parit1:1

3
m
=
=
o«
o
=
o
5
=
O

Pucynox 36 — OxHO cBOCTB 3kpaHa
BLI6iaTL BKIaAKy AprymeHTsl, JIK BblaeauTh aprymMeHT YmnpaBjeHHe U C IOMOILIbIO

UKOHKH co3/laTh HOBBIM KaHall. B pesynbrate, B y3me RTM_1 ,0yzner aBTONMOCTpOEH KaHal ¢
UMEHEM YnpaBJieHHe pUCyHOK 37.
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I:E K.aHank

%,: Arpanil

Pucynox 37 — ABTOIOCTpOEHHBIH KaHa!l Y IpaBIeHUE

JIBoriHbIM 1mienukoM B nose IlpuBsi3ka aprymeHTa YmnpaBiieHHe BbI3BATb OKHO HACTPOMKH
CBsI3U, BBIOpaTh B HeM aTpuOyr BxoaHoe 3HaueHue kaHana YmpasijeHue U kHonkod IIpuBsizka

MOJTBEPIUTh CBA3b apryMeHTa OJKpaHa YmpaBjieHHe ¢ arpuOyrom BxoaHoe 3HaueHHe KaHaia
Ynpasiaenue pucyHok 38.

s Croncpurypuposathb ceazb AiaCucTema. RTM_1.3kpan#1:1:¥npaene uue

= 85 Cycrema ‘“ArpmyTbl ‘ ApryMeHTh

=] ad RTM_T 1 MoaHoe uma 3 &
\PeansHoe sHaueHue
|AnnapaTHoe 3HayeHue
.F NEs%D iBrogHoe 3HaveHue
‘ |CocTosHue
.F YnpasneHue |HocTosepHocTs
%I'Iepwon nepecyeTa [sHaveHue)
|TeHaeHuma
MHTepBaﬂ
%ﬂonkmoqeﬂue
|BrixoaHoe aHayeHue v
€ ! >

.C Jkpanitl:l

‘ ATpUEYTEIAAPryMEHTEI ' Tun arpueyra

[HDHBﬂaaTb KaHan] [ﬂpusqaa'rb anuég'r] I Mpueazka ] [ OTtmeHa

Pucynok 38 — Kondurypauusi cucrembl 3aKpbITh OKHO

CBOICTB KOMIIOHEHTa DKpaH#1.
Pasmemenue I'D Tpeng
JIONOJIHUM CO3JTaHHBIM 3KpaH HOBBIM ['D 1711 COBMECTHOTO MPOCMOTpPAa MU3MEHEHHMH 3HAYECHHM
KaHaJIOB y3Jla BO BPEMEHH M OTCJICKUBAHUU MPEABICTOPUH — TPEHJIOM.

B nmpaBoit uwactu rpaduyeckoro skpaHa pasmectum [D TpeHn ans BbIBojJa 3HAYCHUU

IMapamerp u VYmnpasiaenue. OcHOBHbIE CBOMcTBa ['D ocTaBuM 3alaHHE@dN 10 YMOJYAHHMIO.
Py

IlepeiieM Bo BKIanaky = w, BbigenuB JIK cTpoky

Kpussie, ¢ nomonisto [1K cozgaaum nBe HOBbIe KpuBble. HacTpoum ux MpUBS3KU K
apryMeHTaMm, TOJIIMHY U LIBET JIUHUN pUCYHOK 39.

il
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-

Lo
==

il

CeOHCTED 3HayeHME

EEHBHE

= kpueanal [[lapamerp]

Jaronosok.

MNpuBEAzEA Maparerp

User I
CTHAE MAHMK

TonWMHE AHHMM 1

Tun rETOK HeT meTok,

CTUE S4HMK BHE FPAHKML, === =--==========---="-

Makc. sHaYEHHE 100
MUK, sHa4EHME 1]
MHTEpnoIMpOEaHHE True
= KpueaaZ [Ynpaenevue]
Jaronosor,
MpueAzka YnpaeneHue
llger ]
CTHE M4HMM
TOAWMHHE AHHK 1
E Tun MeTOK HeT meTok,
E; CTHNE AUHMM BHE FPaHML, === - === - - === -==-----
LE Makc. sHaYeHHe 100
5 M. sHaueHME 1]
MHTEpNoIMpOEaHL1E True

75.0

50.0

25.0

0.0 v
28.12.04 15:07:29 15:07:44 15:07:59 15:08:14 15:08:2¢
Ei% ke & &< 5D P P
_KpHBble MeTouHuk 3HaveHue |
——(apamerp
————Ynpaenenue

Pucynox 40 — Bun rpaduueckoro snemenrta Tpena
3anmyck npoekra
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CoxpaHUTh NPOEKT C TMOMOILBIO HKOHKH IH. Ha wuHncTpyMeHTanbHOM maHenu BbIOpaTh
KOMaHzay U CKOMIIMJIMPOBATH TEM CAMBIM IIPOEKT U1 3allycka B PEAJIbHOM  BPEMEHHU.

BriOpate  MKOHKY Ha MHCTPYMEHTAJbHOM MaHEIu M 3alyCTUTh pexuM ucroyHeHus. C
IIOMOIIIBKO KHOIIKH <<anaBneHHe» BBCCTU BCIIMUUHY «YIIPABJIAIOLICTO BO3I[€I>1CTBHH)) u Ha6J'IIO[IaTI)
pe3ysbTaT Ha COCEJIHEM HHAMKATOPE U TPEHJE.

IIpocTreiimasi 00padoTKa JaHHBIX

C mnomompbl0 CO3/aHUS HOBOTO KOMIIOHEHTa IpoeKTa — MabjJoHa NPOrpaMMbl CBSDKEM
orepaiyen ClI0XKEHMsI J1Ba UMEIOIIMXCS KaHaia. byneM cyMMHMpoOBaTh peajbHbIE 3HAYCHHsI KaHAJIOB
[Tapamerp u YnpasieHue, a pe3yibTaT MOMENIATh BO BHOBbH CO3JaHHBIN aprymeHT 3kpana Cymma (c
otoOpaxenuem Ha ['D Tekct u Tpenn) O6e3 co3aanus TONOTHUTEIBHOTO KaHaja B y3J1€ IIPOEKTa.

CkonupoBarth JBa nepBbix ['D — «3HaueHue napamerpa» u «text» u pazmectuts ux Huxke [0
Knonka pucynok 41.

3HayeHWe NnapameTpa <text>

Mapametp
40.00 50.00 60.00
30.00 70.00
20.00 UsD 80.00
10.00 0.000 90.00
0.00 100.00
‘ Y¥npaeneHue ‘{text:-

%HE'—IEHMB napameTpa <text> E

=

Pucynok 41 — Bun rpaduueckoro »skpaHa V3MeHUTH

cTaTUYEeCKUi TeKCT neporo I'D Ha «CymmMma :» pucyHOK 42.

‘ YnpaeneHue <text>

CyMMma: <text>

Pucynok 42 — Bun rpaguueckoro sxKpaHa

A nmuHamuKky BToporo I'D mpuBs3aTh K TperbeMy aprymMeHty skpaHa Ttuma IN c uMeHem
CyMma, KOTOpBIii cO3AaTh B MPOLIecce MPUBSA3KH PUCYHOK 43.
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@ CBOHCTBA NPHBAZKH

oX B EE oo R A _¥a &
“’\Mﬂ _‘,TT,i,,I“"na""b'” !3ﬂaueHue no ymonuahuio | Mpueaska “Pnam ‘I’pgnna Ea.uamepenusa ‘Kommerrrapuﬁ ‘
Naparetp phalN  [RSJREAL

9npa3nehue@lN!DUT @E]F\‘EAL
Cuvmva  pdalN REAL

[ [oroso ” OtmeHa ][ Oreasare ]

Pucynox 43 — CBolicTBa MPUBS3KU
Jlo6GaBHTE elle 0JIHy KPUBYIO Ha TPEH]] C MPUBS3KOI K aprymenTy CymMma prCYHOK
44,

CeolicTBa 0ffbekTa

-

= |

il

=

l CeolicTe0 | 3HaveHue
'Kpusbie

#-Kpusaal [[lapameTp]
# Kpusan2 [Ynpasnenue]
# Kpusaa3 [Cymma]

Pucynoxk 44 — CoticTBa rpaduueckoro anemenTa TpeH
Co3nanue nporpaMmmal Ha si3bike Texno ST

CozmaauMm mporpamMmy, B KOTOpPOM cCymMMa JBYX AapryMEHTOB, CBSI3aHHBIX C aTpuOyTamu
PeanbHoe 3Hauenme kaHanoB [lapamerp u VYmpamienue, OyneT HOMENIAETCs B TPETUN apryMeHT C
umeneM Cymma. B panpHeiiiem, BOCTIONb3yeMCs BO3MOKHOCTBIO CBSI3bIBAHUS apryMEHTOB I11a0JIOHOB
JUIS BBIBOJIA HA 9KpaH pe3yibTara paboThl MPOrpaMMBbl Oe3 CO3aHusl TOTOTHUTEIFHOTO KaHaa.

JBoitabiv menukoM JIK otkpeiTe y3en RTM_1 u co3nath B HEM KOMIIOHEHT
IIporpamma prcyHoxk 45.

|3En CozqaTe KOMNOHEHT b 2 3xpan
' #® Cosaare rpynny ) MNporpamva
A Coxpanure ysen ana MPB % DNokymeHt
B¢ 3arpysure aamn MPB & Ceass_c CYUEL ]

Pucynox 45 — Co3janne KOMIOHEHTa porpamma

BbIIeUTh KoMMoHeHT [Iporpamma#1 u IIK BbI3BaTh KOHTEKCTHOE MEHIO, BHIOpaB B KOTOPOM
JIK nyakt PemakTupoBaTh mad/0H, NEpedTH B PEeXUM pEAaKTUPOBAHUS MPOTrPAMMBI pUCYHOK 46.
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Mporpararaati
P
CTpykTypa Nporpatdrdel

I'IpcurpaMM-aﬁ'I
@ﬁprgmemm

| NokaneHeE NnepereHHBIE

| [ nofaneHelE NeperMEHHEE

@ P YHELHM
@ CTpYETYPE
@ BHEWHWE SHUEAMOTERK

Pucynox 46 — Pexxum perakTupoBaHus IPOTpaMMBI
Boigenenuem JIK B nepeBe mabnona IlporpamMma#l cTpoku APprymeHTHI BbI3BaTh TaOJIWYHBIN

penakTop apryMeHToB. MkxoHkou B - CO3J1aTh B PENAKTOpPE apryMEHTOB TPU apryMeHTa C UMEHaMHU

[TapameTtp, Yrpasnenue u Cymma. Ilpu sToM nepBeie 2 aprymenTa A0DKHBI ObITh THHA IN, a TpeTwii —

OUT pucynok 47.
- X | P EE| oo BB s
Hiam TrHII THII TadHEX | SHaveHMe II0 FMOJIH SR
Napamerp  plaIH [B4]REAL
?n'panne:—n{e&lﬂ REAL

Cyrmea glm0UT R REAL

Pucynoxk 47 — Co3zanne kaHajao0B IPOTPaMMBbl
Brinenuts B nepese mabnona ctpoky [Iporpamma# 1 u B OTKpBIBIIEMCS JHAJIOTE
Br160p si3bIka BEIOpaTh 361K ST prcyHOK 48.

& Boibop Azbika [lporpatsiMpoBaHua

Brifepure A3bIK NPOrPaMMUPOBAHWA BYHKLMM;

(%) ST nporpamma
() SFC auarpamma
() FBD guarpamma
(O LD guarparma

() IL nporpamma

l‘ Cnpaska J [ MpuHaATE ][ OTtMena

Pucynox 48 — Be10op s13bIka IpOrpaMMHpPOBAHUS
Ilo nHaxaruio skpaHHOW KHOMKM IIpMHATB B OTKPBIBIIEMCS OKHE pElaKkTopa Mporpamm c
OOBSIBIIEHHBIMU NEPEMEHHBIMU HAa0paTh CIEAYIOIIYI0 CTPOKY PUCYHOK 49.

PROGERM
YAE THPUT IIapamerp - BEAL; END VAR
VYAE THPUT ¥opaemermie : BEARL: END VAR
TAE OUTPUT Cyinea : BERAL; END VAR

Cyrmda=Ilapaerp+¥IpaemeHde ;

END_PROGEAM
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Pucynox 49 — Bua nporpammsl Ha si3bike ST

C noMoIbI HKOHKH | Ha MHCTPYMEHTAJIBHOW IIaHEIM PEAAKTOpPA WIH
«ropsued  kiaBumei» F7 ckoMOMIMpoBaTh MporpaMMmy M YOEOUTbCS B YCIEIIHOM
koMU B okHe Bwixox (Output), BbI3pIBaGMOro M3 MHCTPYMEHTAIBHOW IMAHEIH C MOMOIIBIO

UKOHKH pucynok 50.

b 8 TRACE MODE Script Compiler 1.0

Mporpararaatf]. tmz compiled succesziully

ForanunAumMa OTnanka

Pucynox 50 — Pe3ynbpTar yaauHo# KOMITHIISIIAY TPOTPAMMBI
IIpuBs3Kka apryMeHTOB NPOrpaMMbl

BbinmosHuM NpHUBSI3KY apryMeHTOB IporpaMMbl K aTpulOyraM kaHajloB. BbI3BaTh cBoOMCTBa
koMrioHeHTa [Iporpamma#l depe3 KOHTEKCTHOE MEHIO. BpiOpaTh BKiIagKy AprymeHTbl. J[BOWHBIM
HaxkatueM B moje llpuBsi3ka MpHUBsA3aTh apryMEeHTHI IPOrpaMMBbl K aTpHOyTaM KaHAJIOB — apryMEHT
IIapamerp k peanbHOMY 3HaudeHWr0 KaHana Ilapamerp, aprymeHT VYmpaBieHHE K pEalbHOMY
3HAQUEHMIO KaHala YnpaBjeHHe PUCYHOK 51.

= CxoHpurypuposath ceazb anaCucressa. RTM_1.1porpatwsa#1:4:Iapametp

= 525 Cuctema ATpUOYTEl | AprymeHThl
=2 i RTM_1 MNonHoe uma e

PeansHoe 3HaveH1e

.C 3kpantt1:1 AnNapaTHoe 3Ha4YeHue
BroaHoe sHaueHue

Mapamer
.F B B |CocTosHue
.F YnpasneHue JNocTosepHocTe

MNepuoa nepecyera (3HaueHue]

TeraeHuMa

\MHrepean

MoaknyeHue

BrixogHoe sHaveHWe v
< >

.C Mporpammatil:4

B, Werouriku/MpuemHuky

ATpubyrel/Aprymedtel | Tun atpuéyra

Yaanure npusasky [ﬂpusﬂaa‘rb KaHan] [ﬂpmsqsa‘rb a'rpuﬁg'r] [ Mpueaska ] [ OTmena ]

Pucynok 52 — IIpuBsi3ka apryMeHTOB [IPOrpaMMbl K aTpuOyTaM KaHaJIoB J{BOWHBIM LIEITYKOM B

nosie IlpuBsizka aprymenta nporpammel Cymma BbI3BaTh
OKHO HACTPOWKH CBsI3M, BbIOpaTh B JICBOM OKHE KaHall kKiacca BwI3oB Dkpan#l, a B mpaBom
OKHE BBIOpaTh BKJIAJKy APryMeHThHI U yka3aThb B Hed aprymeHT Cymma u kHomkoil IlpuBsizka
MOATBEPIUTD CBS3b PUCYHOK 53.
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= Cxoncpurypupoeath ceasb anaCucresa.RTM_1.Tporparisar1:4:Cyrasa

= 5 Cucrema ATpubyTe! ‘ AprymeHTb!
=2 wd RTM_1 :”Mﬂ [ Tvnj ] i AT»un AaHHB I . 3HaveHue norgf‘
MNapametp  pdglN [28]REAL |
® )
LR YnpaeneHueddIN/OUT @{]REAL
€ Naparerp Cymma ehalN Eg_]HEAL
.F Ynpaenenue
.C Mporpammatil:4
E W, Yerourku/MpuemHmkm
] | |
ATpUtyTeI/ApryMeHTbl | Tun arputyra
Yaanute npusazky [I'Ipusnsa‘rb Kanan] flpusﬂsarb aprgmerr] [ Mpueaszka ] [ Otmena ]

Pucynox 53 — [IpuBsi3ka apryMeHTOB POTPaMMBI K aTpUOyTaM KaHaJIOB

B pesynbrare, OyaemM UMeTh pUCYHOK 54,

bl WHpopmauma | Paaru | AprymeHTel ‘LArpuﬁgTu
CIEEIERIL YA & &
iMMﬂ Tun TunaaHHbl: | 3HaYEHWE N0 YMONYSHUIO Mpueaska |

[Maparerp pdalN  EHREAL
|YnpaeneHiepdIN @REAL

porpammatil:4

i .F MNapametp:PeancHoe sHaveHue(Cuctema RTM_1)
.F Ynpaenenue:PeansHoe sHaveHue(Cuctema RTM_1)

Cynma [R¥)REAL

.Cakpanm :1:Cymma(Cuctema RTM_1)

=
>3
=
e
o
o
5
o

OKHO CBOMCTB KoMrnioHeHTa [Iporpammaz 1.

Pucynok 54 — Pe3ynbTatsl koHpurypamuu Ilocne 3akpbITh

3anyck npoekra

CoxpaHuUTh MPOEKT C TOMOIIBIO HKOHKHU E. Ha wuHCTpyMeHTaIIbHOW mTaHeNnn BBIOpATh

KOMaHy U CKOMIIMIIMPOBATH TEM CaMbIM IIPOCKT JJid 3allyCKa B pPCaJIbHOM BPEMCHH.

BriOpath MKOHKY

IIOMOIIBIO KHOIIKHK «praBHeHI/Ie» BBCCTH

Ha HHCTPYMCHTaHLHOfI IMaHCIM MW 3allyCTUTh PEXHUM HCIIOJIHCHUA. C

«YHpaBIISIOLIEe BO3/ICHCTBUE)» U HAOIIOIATh COOTBETCTBYIOINIEE U3MEHEHHE CUTHAIa
«YmpaBieHue» 1 cMellenre curiaia « CymMmay pucyHoK 95.

$.
BHa4YeHve napameTpa |23.288 ﬁ:o%ﬂ% >
. ~
MNapametp 1125 - "“-
40.00 50.00 60.00 m
750 -
30.00 %TU,GD I'l' "
20.00 UsSD 80.00 75 - ' '
1000 N 23288 ’ 90.00 sE ; ; : =
%6080415050650521 150536 150551  15:08:0¢
0.00 100.00 B & ¢ ¢ 3D D
— ] 50 7!ve pattern ,.?::::m Yalue N
YnpasneHue
Cymma: 73.288 (‘ Dane .
|

Pucynok 55 — Pe3ynbrar IMHTaIIMOHHOTO 3aITyCKa IPOEKTa
Cas3b 1o nporoxoay DDE ¢ npuioxkennem MS Windows na mpumepe
Excel MPB kak DDE — cepBep
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OpranusyeM 3ampoCc  pealibHbIX 3HAYCHUH KaHAJIOB y3lla  pa3pabOTaHHOTO MPOEKTa
npuioxxeHrneM MS Windows B kauectBe kotoporo BeiOepem kuury MS Excel.

Banyctuth MS Excel. 3anucare B AByX suelikax MEPBOrO CTOJIONA 3alpOChl HA MOJyYCHHE
JTaHHBIX:

=RTMO|GET !Tapamemp

=RTMO|GET!Ynpasiienne
rie O — vHAWBHYaTbHBIA HOMED Y3712 B IPOEKTE;

3anyctuth Ha wucnoiHenue y3en APM RTM_1. B wmenro tabmuupst MS Excel IpaBka
BbIOpaTh KoMaHay CBSI3M, BBICIHTH BCE TPU MapamMeTpa M HaxarTb KHONMKY OOHOBHMTbB, TMOCJIE 4Yero
3akpbITh OKHO KHOmkoiW OK. VYOemuthes, 4yro 3Ha4YeHUs B sdeiikax kHuru EXcel wusmensirorcs
BMECTE C COOTBETCTBYIOIIMMM pEalbHBIMM 3HAYEHMSIMM KaHaJOB y3Ja (3HAueHWsl KaHaia
ITapamerp MeHseTCS IOCTOSIHHO, a KaHaja YIpaBJeHHe — IIOCJIE BBEJACHHMS HOBOTO 3HAYEHUS C
nomotisto ['D KHormka) pucyHok 56.

B3Ha4yeHWe napameTpa |97.543
Mapametp
40.00 50.00 60.00
30.00 7000
20.00 USD £0.00
N 634
10.00 57 543 S0.00
u.“u 1uu‘uu : LLL : il & Sl LLel
[ﬁ Dadn [paexa Bwua Boraewa ®opuat Cepewc  fJadHel
YnpagneHuE |'|5 DEEa SRy bR - @
R2C1 | = =RTWMI|GETIYnpaenenne
. | 1 2 3 4 5
Cymma: 111.478 11 64777
2 15

Pucynok 56 — Pe3ynbTat MMUTAIIMOHHOTO 3aITycKa MIPOEKTa

MPB kak DDE-xinnent

B ToMm ciywae, xorga TpeOyercs MojydaTh JAHHBIC OT BHEIIHETO MPHJIOXKEHHS 1O MPOTOKOIY
DDE, MPB nomxen Boictynate B ponu DDE-knuenrta. Hampumep, eciv HE0OXOAUMO BBOJUTH BO
BHOBb CO3/1aBaeMblii kaHai (B ero arpuOyr BxomHoe 3Hauvenue) M3 tabmuiel y3ma RTM_1 nanubie
u3 sueiikn R3C3 kuurm MS Excel, mamo B cinoe HMcrounnku/IIppeMHUKH CO3[aTh HOBYIO
rpynny DDE, a B Hell — komnonent DDE#1 u oTpenakTupoBath ero cieayomuM o0pa3oM pUCyHOK
57.



28

OcHoBHEIE

Wrta [Evcel Sheetl RIC3

K.oaHpoeka |TWEI

KorraeHTapuii |

MapareTpel

Pexr
4
2
HanpaeneHue
Fopraar

Pucynok 57 — Co3ganue rpynnst DDE#1
rie B atpuoyre Umsi: Excel — ums npunoxenus; Sheetl — ums mucra kauru Excel; R3C3 — agpec stueiiku.

ADVISE - pexuM TOCBUIKM KIWEHTY 3HAueHHWsl IpH KaxJoM ero wusMmenenuu. Ilocie
HeoOXxoauMoO co3maTh KaHan kmacca Float tuma Input ¢ umenem

W3 Tabmuupl W mpHBS3aTh K HeMy C ToMmomibio Mexanumsma drag-and-drop wcrounuk
Excel.Sheetl.R3C3. Tlocie mpoleayp COXpaHEHHS MPOSKTa M MOJArOTOBKH €ro K 3amycKy B
peanbHOM BpemeHu, 3amyctiMm Excel, a 3arem yzen APM RTM_1. Beoms B sueiiky R3C3
MPOM3BOJILHBIC 3HAYEHUS, MX MOXHO HaOmI0MaTh B aTpulyrax kaHama M3 Tabmumpl ¢ MOMOIIBI0 OKHA
MIPOCMOTpPa KOMIIOHEHTOB, OTKPBIBAEMOE Yepe3 OCHOBHOE MEHIO OTJIaurKa PUCYHOK 58.

;:. MNpoainep - C:/Program Files/AdAstra

daiin BN defictenA  Cnpaska

[ZFb-"| O MonHe skpan Chel+F

Ll FOMNOHEHTH Chrl+0

CTaTYEC Y3N0E Chrl+1

Mones08aTENM Chel+3
BCMMEIEAKILLHE 3KPaHs! .

Pucynoxk 58 — Okno npodaiinepa
Takum o6pa3om, B pe3ynbTaTe Oy/IeM UMETh CIIeIyIoIee pUCYHOK 59

EST_DDE/RTM_1,

®aiin Bua Aetictena Cnpaexka

4]
el Ko - Jo[x]|
= TEST DDE 0 | 05 36 @ ®atin Opaeka Bua BcTaeka ®opuat Cepemc
Vis_rabnmues ; 100 - fshHele OkHo Crpaska -5 x|
Recieve by Autosend [000]100 R ~ DE % Rlasd 2A-2 2
Users [001]... A e =0 L]
Fast [002]100  In C. | = 10
[003]10n+T C 1 2 3 4 |
[004] _T 1 1 =l
[005] 1 Frq 2
[006] 0 D v 3 100
4
YCTEHOBMTE 5
In SCEbl B
In 100 ; <
14 <[> [»l\Sheet1 / ki O
NUM /

Pucynox 59 — Pe3ynbpTaT MMUTALIMOHHOTO 3aITycKa IPOeKTa

s cocTaBiieHHsT OTYeTa HEOOXoauMO B MeHI0 Maiijl BBINOJHUTH KOMAaHIy
JIOKYMeHTHPOBATH NMPOEKT noxydeHHbIi *.html daiin HeoOxoanmo pacmeyarars.

KonTpoabHbIe BONPOCHI
CucTteMbl MOHUTOPUHTA U YIIPABIICHHS TEXHOJIOTHYECKUMH IPOIIECCaMU
Ortansl co31aHus cucreM ynpasieHus Ha 6azae SCADA—cucrem
OynkimoHanbHble Xxapakrepuctuku SCADA-cuctem
@OyHKIIMOHATBHBIE BO3MOKHOCTH
[Iporpammuo-anmnaparasie margopmel SCADA-cuctem

aogrwnE
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CpencrBa ceTeBoi MOAJIEPKKU

BerpoeHHble KOMaHAHBIC SI3BIKA

[onnep>xuBaeMble 0a3bl JAHHBIX

I'padpuueckue BozmoxkHocTH Tpens u apxussl B SCADA-cuctemax
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JlabopaTopHasi pab6ora Ne2 Peanmzanms jormyecKux QyHKUMA NPH NoMou scada—cucreMsl
TRACE MODE

Leasb paGoThl: OCBOUTH METOJMKY MPOTPAMMHPOBAHUS JIorndeckux QpyHkiuii npu nomou SCADA-
cucrembl TRACE MODE na si3pixe Texno FBD.

Ilopsiaok BbINOTHEHNsI 1a00PaTOPHOH padoThI

PazpaboTka m1000TO TpPOEKTa aBTOMATH3AaIlMM BCErja HauyWHAETCs C 3amycka VHTerpupoBaHHON
cpenst paspadotku (MCP). [lns ee 3amycka HeoOoxoaumo BeimoaHuTh komanay |RACE MODE IDE 6
(base) w3 rpymmel YCTAaHOBKM MHCTPYMEHTaNbHOUW cucteMbl B MeHto [Iporpammer WINDOWS wmu

JTBOMHBIM T1ieT9KOM JIK MBIIIH M0 HKOHKE E pabouero croaa Windows pucynok 60;

B Mure rpHpoBaHHas cpeda paspabotky TRACE MODE 6 E‘@|rz|
Pain [poerkt Bua OkHo Crpaska

iRB-EH| Q| A% %8

I Hagurarop npoekra X

o X oo BB RE & >

Pucynox 60— MuTterpupoBanHas cpeza pa3paboTKu

ITocne 3anmycka WCP B menio @aiia BbiOpath koManay Hacrpoiikm HC...B nosBuBmiemcs okHe
BBIOpaTh YPOBEHb CJO0KHOCTH U HACTPOUTH KaK MOKa3aHO Ha pucyHke 61, a 3arem BbiOpaTth OTiHaaKa
Y HACTPOUTH KaK Ha pUCYHKE 62.

B Hac TPOHKMH @
uc

O6iwue
idposers caoxHocTH O i © Hactpausaensiit
Bua

Coxpanute ana MPB
WnuoH Pecypcb! Cucrema
Otnaaka

Konseprep us TRACE MODE 5

(® Npocroit O KomnaekcHeit

BuavmocTe cnoes

Ll a6oHe! Nporpams WeTouHukin/ T pUemMHAKA
WatnoHbl 3kpaHos Tononoruga

WWasnoHe! oT4eToR TerHonorus

W a6nome! ceazu c B KhMus,

Easa kaHanos Eutnorery

OTKpbIBaT WatnoH
CTPOWTE KOAUPOBKY N0 TEXHOAOT A

CozaaTh 06BEKT NPU KOMMPOBAHMM 1S GUEAMOTEKU

Penaxrop aprymeHTos
BasoBbii peaakTop
PNa

PenakTop STJL

PenakTop nporpamm

[ loToso ] [ OtmeHa ] [ MpuMeHuTE ] [Srlaqenuﬁ 10 YMONYGHMIO
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Pucynox 61 — Hactpoiixku UCP

@ HacTtpoiiku @

uc

T Nna oTNaKW CABAYIOWME TUNOE Y3108
|06wwe

;uDDBEHb SAGARHOCTH && RTM ‘- Console ‘& T-Factory ‘a T-Factory Console
|Bua 5 =

|Coxpanure ana MPB WCMoNb30BaTE:
|Wnon

(®) Mpodalinep ¢ NOAAEPHKKOM rPaPHIECKIE IKDEHOB

Konseprep us TRACE MODE 5

on iinep Ges P 3KpaHoB

PenakTop apryventos
Bazobiii peaakTop
Pna

benanop SoL

PegakTop nporpamm

[ lotos0 ] [ OtmeHa ] [ MpuMeHUTE ] [3Hauenuﬂ 0 YMONYSHUIO

Pucynox 62 — Hactpoiixku UCP

[Tocne mpoBeaennsix HacTpoek MCP HaxxaTs kHOTIKY ["'0TOBO.

™
C IIOMOIIIbKO UKOHKH . UHCTPYMCHTAJIBbHOU ITAHECIIN CO3aa/IMM HOBBIU IIPOCKT IIPU 3TOM B
OTKPBIBIIIEMCS Ha DKpaHe TMajaore pucyHok 63.

% Hoebi# npoexT @

MpocToi CranaapTHelt  KomMnaekcHbIi

L Cosaate |[ OtmeHa ]

Pucynok 63 — BeiOop THma npoekra

Beioepem Ilpoctoii ctwis pa3pabotku. [locie Haxarusi neBor kiaBumu Mbimu (JIK) Ha skpanHOM
kHornke Co3aarb, B IeBoM OkHe HaBuraropa mpoekTa MOsSBUTCS JIEPEBO MPOEKTa C CO3JaHHBIM Y3JIOM
APM RTM_1. Otkpoem yzen RTM_1 noitneim memukom JIK, B mpaBom okxHe HaBuraropa
NpoeKTa OTOOpa3uTcs coaepkuUMoe y3na — myctas rpynna Kawaasl M oIuMH KaHan Kiacca

«Bb130B» Okpan#l, npenHazHaueHHBIH a1 oToOpakeHUs Ha y3ie APM rpaduueckoro skpaHa
PHUCYHOK 64.
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Haeurarop npoekta

X oo RB g RE & E »

@) Pecypeel [S Kanansl
= s
= Ppe B xpantt:
= wd RTM_1
= Kanane

% MeTouHmukn T pueMHIukU

e q BEubauoTeku_KoMnoHeHToB

| Cuctema RTM_1

Pucynok 64 — HaBurarop nmpoekra
Co3nanue rpaguyeckoro JKpaHa

JBoitabM menakoM JIK Ha komnoneHTe Ikpan#l OTKPBITH OKHO IpadruecKoro peaaKTopa.
HO)]I‘OTOBI/IM Ha OJOKpaHE BBIBOA JAWHAMHUYCCKOI'O TEKCTa JIA 0T06pa>1<eH1/151 YUCJIICHHOTO 3HAYCHUS
BXOAHBIX mepeMeHHbIX X1, X2, X3, X4 u BBIXOJHOTO 3HA4YeHHs Y IMyTeM YKa3aHWs JUHAMHU3AIUHA
atpubyta rpaduyeckoro amementa (I'9). Onpenenum Ha3HaYEHNE apryMEHTa M1a0I0Ha YKpaHa.

RBC
CoznmanuMm u pazmecTum yetbipe ['D KaK ITOKa3aHO Ha pUCYHKe 65.

BR bea wmenn* - Unrerpuposannas cpesa paspabomuy TRACE MODE 6 - WaGnowm_axpanon. Ikpan#1

v Oposcr Opsers Cepewc B Do Croea B - - §
oo SR x (VAR HAR]/ eI ONBRNe 20 ZBEXO L -S-m-&-
B2 @ BE 4| 8 =-

@) Pecypeni =

2 e
?‘ i %,: Fepantil:1
S af RTM

2 Kanansi
B Meroumn /TpuientHaky

# & Bubnvoreky_KomnonerTos

CucrermaRTM_1 3xpanttl:1

Pucynox 65 — Coznanue rpauieckux 3J1eMEeHTOB

JIBoiiHbM menkoM JIK Ha cTtpoke TekcT BbI3BaTh MEHIO BuJ MHAMKAIMH PUCYHOK
66;
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CeoiicTea ofbekra

ABCTexcr

= (o |B @
| Ceoricteo ;;?Henue
‘i3anu5v<a [ ] 1
{ Wpuer MS Shell Dlg.8
‘1BblpaBHuBaHMe Mo ueHrpy
jim <TEKCT> ‘
‘ Bug uraukawmmu  Het auHamusaumu 1
|leer rexcra EEm———--
| jCKpbn‘b npu CTapTe False
%ﬂggc&aaka
§Bbuleneﬂue s MFB False
\

OcHosHan NPUBASKa [ ]

Pucynok 66 — Hactpoiika nHauKanmim
B npaBom none crpoku HaxkaTh JIK 1 BbI3BaTh CIMCOK JTOCTYIHBIX TUIIOB. BbiOpaTh THI 3HaYeHuUe
PUCYHOK 67.
HeT aMHarHEaLMHM
JHIYEHHE
Arg = FoHeT,
Arg == KoHcT.
Arg & FoHoT.
&rg in Range

Pucynok 67 — Beibop THITa TuHAMU3aNNAN
B oTkppIBIIEMCSI MEHIO HACTPOUKH TTapaMETPOB AUHAMHU3AINH PUCYHOK 68.
Tekct {TEKCT:

=" BWg MHOMEALMM SHaYEHKHE
[pHEAsEKa
1= Poprar Genernic

Generic &g

Pucynok 68 — Oxno nipuBsizku Beiopats cBoiicTBo [IpuBsizka.

B OTKPBIBIIEMCS OKHE CsoiicTBO NMPUBA3KH, HAXaB KHOIIKY - Ha €ro mna”"ejm UHCTPYMCHTOB,

CO3/aTh ISITh apryMEHTOB 3KpaHa 4 BXOIHBIX M OJUH BBIXOJHOU PUCYHOK 69.

@ CBoHCTBA NPUBAINM @
X | EE o RB M ]
‘Vlma | Tun jTMnnaHanx S3HaYeHWe N YMONYSHUID }ﬂpusﬂsxa lq?naru [pynna iEA.Msmepemq I
X phalN [R¥)REAL
%2 elalN [R¥]REAL
X3 glN [BE)REAL
%4 ealN [RE)REAL
Y gm0uT RE)REAL
2] %
[ loToso H OtmeHa ][ OTeAsath ]

Pucynox 69 — Coznanue apryMeHTOB SKpaHa

Z[BOﬁHLIM IS ITYKOM JIK BBIICIIUTE HMS aprymCcHTa U U3MCHHUTL C€ro, BBCAA C KIIABUATYPLI «X1»
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(3aBepuIMTh BBOJ HakaTheM kiaBumu Enter). [MoaTBepauTh CBS3b C 3TUM apryMEHTOM HakKaTHEM
KHOTIKM ['0TOBO; AHAaIOTHYHBIM 00pa30M HACTPOUTH BCE BXOJHBIC U BHIXO/IHBIE APTYMEHTHI.
BBenem B cocraB rpaduyeckoro sKpaHa CpeICTBO, IO3BOJISIONIEE PEATM30BaTh BBOJ  YHCIOBBIX
3Ha4eHUH ¢ KimaBuatypbl. Co3/1aMM HOBBII apryMeHT IIa0JioOHA dKpaHa ISl UX IpueMa.

BriOpate Ha WHCTpYMEHTaJIbHON MaHenu rpaduveckoro pemakropa WKoHKY D Kwxomka - . C
MOMOIIIBIO MBIIIH Pa3MECTUTh €ro B MOJIe SKpaHa Kak rmoka3zaHo Ha pucyHke 70.

E bea ume iu* - UnterpyuposanHan cpeaa paapabotey TRACE MODE 6 - Llla6aoHbi_axpaHos.3xpan# 1

Paitn Mpoekr Mpaska Cepeuc Bua OkHo Crpaska

oo SR RX QA AR/ =UONERlN: =088 E
] C=-iRB-EH @ A4 4805

=9

I Hagurarop a X, K
X oo BB ) RE & B » ~
@) Pesypen S Konanw
= 585 Cucrema
;?‘ B acpannt
= Kanane!
B Wcrourmku/pueniku
®
G BunoTexs_kovmonenTos [j

.

lj il
]

v

Cucrenva RTM_1.3xpantt1:1 %l >
12,98 [Snap OFF

Pucynok 70 — I'paduaeckuii sxpan

[TepeliTi B pekuM peIaKTUPOBAHUS & MepBOM KHOTIKH, BBI3BATh OKHO CBOWCTB D pucyHok 71.

CeolcTea ofbekTa X

g8 B¢ |

CeolicTeo l S3HaveHue

Iea cocToaHua False

Mnockan False

Teker X1

Wpmepr MS Shell Dlg.8

User Texcta "

Sanueka
Wzobpaxkerue

WCTUHHBIA pasmep usofpakeHua  False

CKpbITe NpU cTapTe False
Moackazka
Beuenenve s MPB False

Pucynox 71 — CpoiicTBa rpaguuecKkoro aneMeHTa

B none Teker BBectH «X1». OTKpbITh OnaHk CoObITHS B unx packpbITh MeHio Ilo HaskaTHIO
(pressed). BoiOpate u3 crnucka komanay /lodaButh Ilepenars 3HaYeHHe, PAaCKPBITh MEHIO HACTPOCK
BbIOpaHHOM KOMaH/Ibl PUCYHOK /2.
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CeolicTBa 0fbekTa

(=2 [B |&
\ CeolicTeo 3HaueHue ‘
| Koa accTyna 0

|| Cofbmua
#- mousePressed
& mouseR | Ho6aeure MNepeaare 3HauYeHWe
Ho6aeute [Mokasare/CKpbME 3 NEMEHTEI

Ho6aeure MNepelmu Ha akpaH
No6asure MNocnate KOMMEHTaPUI
Notaeure MNocnate Nnoackaszky
Ho6aeute Mocnate cTpoky
Jotaeure BeinonHure

Pucynox 72 — Hactpoiika Trma nepenaun
B nosne Tun mepexnaun (Send Type) BoiOpath u3 cniucka BBecTn u nepenarn
(Enter & Send) pucynox 73.

CeoicTEa D6BEKTA

s (B |
|| Ceoticteo ;3Haqehue
|'Kog aoctyna 0
|| Coibmua
= mousePressed
MoaTeepskaeHue False
CurHan False
= [epegare 3HaueHUe
Tun nepeaadu | NpamMan v
3HaueHue Mpaman
Pesyaurar BeecTtu 1 nepeaate
i HE-MNK
CTOYHUK WM
BoccraHaBaueaTs 3HaveHuWe | |4
' mouseReleased HoGasute
Jo6aBuTe NPOLEHT WKa
YmMHoMUTE
Pazgenute

Pucynoxk 73 — HacTpolika Tuma nepenadm

JIK B mnozne Pe3yabTaT BbI3BaTh TaOJMUHBIA pEJAKTOpP AapryMEHTOB M IPOM3BECTH IPUBSI3KY K
aprymenty X1. Ilocne npuBsizku okHo CBoicTBa 00BEKTa BBIIVIAUT CIEAYIOIMIMM 00pa3oM PUCYHOK 74,
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CeoicTEa 0fbekTa

@KHOHKG
5 B |&
| CeoiicTeo | 3HaveHue
"’an A0CTYNa 0
|| Cofibmua
= mousePressed
MNoaTeepskaeHue False
CurHan False
= MNepegare 3HaueHUe
Tun nepegayu Beectu U nepeaate
3HaueHue
Peaynerar X1
MeTouruk
BoccraHaenueats sHayeHue False
- mouseReleased

Pucynok 74 — OxoHUaTeNbHBIN BUJ] OKHA CBOMCTB Ipa)uyecKoro seMeHTa AHaJIOTHYHBIM 00pa3oM
HACTPOUTH OCTAIIbHBIEC KHOIIKHU X2, X3, x4.
IIpuBsi3ka aprymMeHTa 3KpaHa K KaHaJLy

Cozmamum mo aprymentam X1, X2, X3, X4 wu Beixomy Y 1mabioHa JKpaHa HOBBIE KaHAJIbI |
oTpenaktupyem ux npuBsizky. B cmoe Cucrema otkpeiTh y3en RTM_1. C nmomomisto T1K BeI3BaTH

gyepe3 KOHTEKCTHOE MEHIO CBOMCTBA KOMIIOHEHTa JKpan#1 pucyHok 75.
x “H‘?opmauuq P naru \ AprymenTel | ,&Tpuég'rbl [

(2 o o | ] — A&
Wma | Tun Twn aaHHBIR 3Ha4YeHWe Mo YMoNYaHUIO | Npueaska ‘ Pnaru
1 QE,IN f @!ﬂﬁAL il .FX1 :PeancHoe 3HaqenueTC»EEM;HTM_1] i

l><2 palN @HEAL .FXZ:Peaanoe aHaveHue [Cuctema RTM_1)

X3 ealN @HEAL .FX3:Peaanoe 3HaveHue [Cuctema RTM_1)

%4 plaiN [@E)REAL ®:14:Peanchoe sHaverme (Cuctema RTM_1)

‘F Y:BrogHoe sHaverve [Cucrema RTM_1)

T
g
o
2
=\
=
=
o
5
%
5

Pucynok 75 — OkHO CBOMCTB 3KpaHa
Briopare Briagky Aprymentsl, JIK Bbeigenuts aprymentel X1, X2, X3, X4 u Beixom Y U C

MIOMOIIBI0O UKOHKH co3iath HOBBIM KaHan. B pesynprate, B y3nme RTM_1 ,0yayt aBTonoctpoeHsl
CIIeyIOIIHE KaHAIIbl PUCYHOK 5.

KaHans!
Jrpanit1:l
*1

X2

FFRFF PR
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Pucynok 75 — ABTONIOCTPOEHBI KaHaJIbI

3.2.1 Co3nanue nporpammbl Ha sizbike Texno FBD

Co3gamuM mporpamMmy, KOTOpas OyIeT pealn30BbIBaTh 33JaHHYIO JOTWYECKYI0 (QYHKIUIO. J[BOMHBIM
menukoM JIK otkpeite y3en RTM_1 u co3nare B Hem kommnoneHT Ilporpamma pucyHok 76.

‘l%a Coznare KOMNOHEHT » B3 3kpan
#3 Cosaars rpynny » Mporpanva |
A CoxpaHute ysen ana MPB % Dokymert

‘ B 3arpysure aamn MPB Cease_c_CYBN

—

Pucynok 76 — Co3nanue kommoHernTta [Iporpamma
Boigenute kommnoneHT [Iporpamma#1l u IIK BbI3BaTh KOHTEKCTHOE MEHIO, BbIOpaB B KoTtopom JIK
NyHKT PepakTupoBaTh madioH, nepeiTH B peXUM peIaKTUPOBAHUS IPOTPAMMBI PUCYHOK /7.

MNporpararaati

M

CTpykTypa Nporpatdsel

I'Ipu:urpammam

E- @.ﬁ.prgmembl
@ﬂDKEmbeIE NepereHHES

[ nofaneHeIE NEpEMEHHEE

@CP UHE LI
@ETpgKTgpbl
@BHELIJHHE AUANHOTE M

Pucynoxk 77 — PenaktupoBanue aprymeHToB [IporpamMmpl
Boinenennem JIK B nmepeBe mrabmona IIporpamma#l cTpoku ApryMeHTHl BBI3BaTh TaOJIWYHBIN

pEeNaKTOp apryMEHTOB HKOHKOM B - CO3/1aTh B peIakTope

aprymeHToB ueThipe aprymenTa X1, X2, X3, X4 u Beixon Y. IIpu atom nepswie 4
aprymenTa 10JpkHbI ObITh THHA IN, a mocneaauit — OUT pucynok 78.

X M Ez oo R M
mm . we mo.

T Tymr maHHEX | SHaYSHMe II0 §¥MOITY AR
X1 plaIN  @§]REAL
Xz oV REREAL
[x3 phaI¥ [R8]REAL
x4 eIV [RHREAL
¥ gm0UT  [B¥]REAL

Pucynok 78 — AprymMeHTbI IporpaMMBbl

Beinenute B gepeBe mabnoHa cTpoky IIporpamma#l u B oTKpbIBHIeMcs auanore Buibop s3bika
BbIOpath 1361k FBD pucynox 79.
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& Bui6op Aapia Mporpammmposanus @

Brifepure A3bIK NPOrpamMMUpOBaHUA DYHKLMM:

() ST nporpamma
(O SFC auarpamma

(O LD auarpamma

(O IL nporpamma

[ Cnpaeka ] [ MpuHaTE ][ OtmeHa ]

Pucynox 79 — Be160op si3pIka MporpaMMHPOBAHUS

[To Haxatuiro dkpaHHOM KHONKH IIpUHATHL B OTKpBIBOIEMCS OKHE pEIAaKTOpa MpPOrpamMMm ¢
OOBSBICHHBIMH TEPEMEHHBIMU CO3/IaTh TPOTrpaMMy B COOTBETCTBHU C 3afaHueMm. J[[ins BeiOOpa

nanutpel FBD 6mnokoB HeoOxomaumo JIK MblM HaxaTh Ha KHOIKY @ IIOCJIE YEero IOSIBUTCS OKHO
BeiOopa FBD OnokoB pucynok 80. Ilpu paspaboTku mporpammbl BepxHue Bxoapl FBD 0OmokoB He
UCIIOJIB3YIOTCSL  T.K. OHM NpeIHa3HayeHbl Ui HW3MEHEHMsl TMOopsijka Iepecuera OJOKOB, a
MH(OPMALMOHHBIMU BXOJaMH, SBJISIIOTCS BXObl HAUMHASI CO BTOPOTO.

& & 4

WHBepcua yeTbipex Noruyeckoe Noruyeckoe
3NEMEHTOB YMHOKEHWE YMHOKEHWE
YeTbipex

3NEMEHTOE

“

Noruyeckoe Noruyeckoe
CAOKEHWE CAOKEHUE YETBIPER
3NEMEHTOB

=

| Noruyeckue Pykumn | MobBurosslie PyHKUMM 1 Apupmeruveckue PyHkumd | TpuroHomer  »

Pucynoxk 80 — [Tanurpa FBD 610k0B
Jlns  peanu3anuu JIOTMYECKOH (YHKIMM BbIOEpeM clenymoomue OJoku: w3 pasuena Jlocuueckue
@ynukyuu FBD 6aoku unsepcus (1X), norudeckoe ymHoKkeHHe (X&&Y n &&), TOrHUECKOe CIIOKEHHE
(). Tlocme pa3memieHuss BceX OJOKOB JUIs paccMaTpUBAeMOro TMpHMEpa MporpaMma Oyner
BBITIIAZETh CIEAYIOMINM 00pa3oM pucyHok 81.
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Pucynok 81 — INporpamma Ha si3bike Texno FBD

C moMOIBK HKOHKH Ha HMHCTPYMEHTAJIbHOM MaHEIN peJaKkTopa WU
«ropsyeil knaBumiei» F7 cxkoMnuiaupoBaTh MporpaMMmy M yOeAMTbcs B YCIEUIHOM KOMIWJISIUHM B

o k2
okae Beixos (Output), BBI3BIBAGMOTO M3 MHCTPYMEHTAIBHOW MAHEIH C MOMOIIbIO HKOHKH PUCYHOK
82.

b8 TRALCE MODE Script Cornpiler +1.0

Mporpararaa] tmz compiled successfully

K orAKMNALMA OTtnagka

Pucynok 82 — Pe3ynbrar ycnemHoi KOMIUISIIUN TPOrPAMMBbI
MpuBA3Ka aprymeHTOB NPOrpammbl

BrinosiHuM MpuUBSI3KY apryMeHTOB MPOrpaMMbl K aTpuOyTaM KaHaioB. BbI3BaTh CBOICTBa KOMIIOHEHTA
IIporpamma#1 udepe3 KOHTEKCTHOE MeHIO. BbiOpaTh BKIaaKy APrymeHThl. J[BOWHBIM HakaTueM B
nosie IlpuBsi3ka TpUBS3aTh apryMEHTHI IPOrpaMMbl K aTpuOyram KaHaioB — aprymentol X1, X2,
X3, X4 x peanpbHOMY 3HaueHHUIo kaHanoB X1, X2, X3, X4 pucyHok 83.
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@ Crondmryprposath ceaas aasCucrema.RTM_1.[1porpasva#1:2:X1_R

B 85 Cucrema AL | ATpubyTel ‘A@m?‘
= wi RTM_1 |ID lﬂonnoguma A
2 [0 PeasbHoe aHaverme
| [E KaHane! i‘l AnnapatHoe 3HaYeHue g
® |- 32 BroaHoe sHaveHue
£ Ixpanil:] 53 CocTosHue
.F X1 i4 JNocTosepHocTe
i5 MNepuon, nepecyera [sHaveHue)
.F x2 |6 TeHaeHuma
.F %3 = E? WHrepsan
|8 MoaknwoveHue
L |3 BblxogHoe sHaveHue M
a . i |2 | >
| ATPUBYTEIAAPryMEHT I ‘ Tun atpuéyra |
[Flpuaasarrb KaHanJ ’ﬂpuaqearrb arrpuﬁyr] [ Mpueaska ] E OtmeHa i

Pucynox 83 — CBsi3b apryMeHTOB IPOTPaMMEBI ¢ apryMEHTaMH1 dKpaHa J|BOWHBIM IIIETYKOM B I10JIE

IIpuBsizka aprymenTa nporpamMmsl Y BbI3BaThb OKHO

HacCTpOMKM CBSI3U, BbIOpaTh B JIEBOM OKHe KaHai kiacca «Bpi3oB» Jkpan#l, a B mpaBoM OKHE
BBHIOpaTh BKJIAJIKy APryMeHTbI U yKa3aTh B Hed aprymeHT Y u kHomkoi [IpuBsi3ka moATBEpAUTD CBA3b

pucyHox 84.
@ CroHpurypupoBath cBaab anaCuctema.RTM_1.Tporpamea#1:2:3upan_1_1_Y
B 25 Cucrema Al | ArpuGyTel }-;DFBMEHTH ] \
=] wd RTM_1 Wma \ Tun ‘ TunaaHHelx | 3HaueHue no YmMoA4aH
%1 plalN  (@S)REAL
B Kerans X2 glolN [BHREAL
®- 3xpantti:l %3 glalN BEREAL
® X4 plalN  BS)REAL
12 elm0UT REREAL
o %2
L Ti
& x4
Il . v £ >
‘ ATpUBYTEI/APryMeHTbI ‘ Tun arpuéyra "
[I'Ipusasarb KaHan] [-|DMBFI3aTb aprgMeH'] l Mpueaszka ] E OtmeHa i

Pucynok 84 — CBsi3b BBIXOJIHBIX apryMeHTOB B pesynbrate, OyzneM UMeTh pUCYHOK 85.

el WHeopMauma llranam ] AprymeHTel ‘E\TTJMBE
¥ 28 22 v o [ B | & | B0 v|dh ¢

Wra \ Tun ‘ Tun aaHHBIX f 3HaYeHWE MO YMONYSHUIO , Mpueaska ‘
*1_R &IN @REAL 5f;><1 :PeaneHoe sHaveHue [Cuctema RTM_1]
x2_R ealN ré@FlEJﬁ.L .FXZ:F'eaancue 3HaveHue [Cuctema RTM_1]

. <3 R palN REAL .F X3:PeanbHoe 3HaueHue [Cuctema RTM_1]
x4_R ealN REAL .F Xd:PeancHoe 3HaueHue [Cuctema RTM_1)

Ikpa_1_1_Y gln0UT [S4)REAL ®_3kpanttl 1Y (CucremaRTM 1) |

porpammattl:2

=
o=
=
o
d
b
o
E
5
O

PI/IcyHOK 85 — OxonuaTeapHas HaCTpOﬁKa cBs3u Ilocne 3aKPLITh OKHO CBOMCTB KOMIIOHEHTA

IIporpammat#1.

3anycK npoekra
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CoxpaHUTh MPOEKT C IOMOILBIO HKOHKH H. Ha wuHCTpyMeHTalbHOHW mMaHenu BBHIOpaTh KOMaHIY

Y CKOMIIWIAPOBATH TEM CaMbIM MPOEKT IS 3allyCKa B peaJlbHOM BpeMeHU. B HaBUratope nmpoexra
BeLACTUTH y3en RTM_1 pucynoxk 86.

¥ v X | O BE s RE & & »
@) Pecypce ‘ =2 Kanane
= 93; Cucrema C Ikpanttl:1
= md RTM_1 y
- [E KaHane! ‘ ;‘ibF “
@ WeTouHuku/ T prUemMHIKU &F X2
* Q BUBAMOTEKW_KOMNOHEHTOE ‘@F %3
B x4

¥

%C MNporpammatil:2

Pucynok 86 — HaBurarop nmpoekra

BbIOpaTh HMKOHKY HAa WHCTPYMEHTAIBHOW TMaHeIW W 3alyCTUTh PEXKHM HCIOTHCHHS.
Jlnst coctaBiieHHs OT4YeTa HEOOXOAMMO B MeHIO daiyl BBHIMIOJHUTH KOMaHIY
JIOKyMeHTHPOBATh MPOEKT MoJTydeHHbIi *.html ¢aiin HeoOxoauMo pacrieyarars.

KonTposbHbIe BOIPOCHI

Maremarnueckast 00paboTKa JaHHBIX
ApPXUBHPOBAHKE KaHAJIOB y3JIa

1. SCADA cucrema TRACE MODE

2. Tlpuniun pa6otsl MoruTopa. Kanan TRACE MODE 6
3. O6ecneyenne paboTsl pactpeseneHHbx ACY

4. PesepBupoBanue

5. ABTONOCTpOCHUE

6.

1.

8.

ApXuBHpOBaHHE KaHAJIOB IIPOEKTA
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JladopaTopHas padora Ne3 Peaqim3anusi OAHOKOHTYPHOI CHCTeMbl ABTOMAaTHYECKOT0
peryaupoBanus npu nomomu SCADA—cucrembl TRACE MODE

Heas padoTbl: OCBOUTH METOAUKY MPOTPAMMHUPOBAHMS OJHOKOHTYPHOW CHCTEMBI aBTOMATHUYECKOTO
perymupoBanus npu nmomon SCADA—cucremsr TRACE MODE Ha si3bike Texno FBD.

IHopsiaok BbINOTHEeHNsI 1a00PaTOPHOIi padoThI

PaccmoTpuM peanuzannio OJHOKOHTYPHOW CHUCTEMBI aBTOMAaTHYECKOI'O PEryJMpOBaHUS IPHU IMOMOILIU
SCADA—cucremsr TRACE MODE Hna s3pike Texno FBD.

PazpaboTka m000T0 TpOEKTa aBTOMATU3AIlMKM BCETJa HAYMHAETCS C 3amycka VHTerprupoBaHHOUN Cpeibl
paspabotku (MCP). Jlns ee 3amycka HeoOxoammo BbemMoaHUTh koMmaHay: TRACE MODE IDE 6
(base) w3 TpymmBl yCTAaHOBKM WHCTPYMEHTaIbHOUW cuctembl B MeHio IIporpammbr WINDOWS wnu

-|
[V — 1 R
JNBOWHBIM 11em4KkoM JIK MbIm no nkoHke pabouero crosa Windows pucyHok 87.

@ererpupoaauuu cpeaa paspaborku TRACE MODE 6 @@@
Pavin [lpoekt Bua OkHo Cnpaska

B-8|9 8% %8
| —

¥ - X | O By | E »

Pucynok 87— nTerpupoBanHas cpena pa3padoTKu

[Tocne 3amycka UCP B mento @aiia BeiOpath komanny Hacmpotiku UC...
B nosiBuBIIEMCsT OKHE BbIOpaTh Ypogensv crosicHocmu M HACTPOUTH Kak MOKa3aHO Ha pUCYHKeE 88:

@ Hactpoiku @

(& Npocroit (O KomnaexcHbii

oc OH

Coxparute ana MPB

WruoH

Ornaaka

Koneeprep us TRACE MODE 5

kT pHEnHKIA

OrkpeiBaTs WabnoH
CTPOMTE KOAMPOBKY N0 TEXHOAOT N
Co3aaTh 06BEKT NPU KOMMPOBaHWM W3 GUEAOTEKM
PenakTop aprymeHTos
Basosbiit pegakTop
PO
Penakrop SOL

Penaxrop nporpamm

( Toroso I Orvaera J[ Nomeenme | [3uavernno gromarmo
Pucynox 88 — Hactpoiiku UCP

3areM BbIOpaTh Omiaoka M HACTPOUTH Kak MOKa3aHo Ha puUCyHKe 89.
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= Hactpoiku @
uc
D179 0TNAAKM CABAYIOWIWE TUMOB Y308
Ofiwme
YposeHe caoxHocTU ‘& RTM | - Console \& T-Factory [ a T-Factory Console
Bua = =
CoxpatiTe ans MPB MCMONb30BATL:
|WrnoH
®n cr P
Koneeprep us TRACE MODE 5
on inep Ges rp
Penakrop aprymeHTos
Basosbii penakrop
Pna
Pegaakrop SOL
PenakTop nporpanmm
I lotoso ] L OtmeHa J [ MpumeHuTE J I 3HaueHUA No YMONYEHUID

Pucynox 89 — Hacrpoiixku UCP

[Tocne mpoBeaennsix HacTpoek MCP naxxaTts kHOTIKY ["'0TOBO.

E)
Haxatuem neBoil KJIaBUIIM MBIIIU 10 UKOHKE N WHCTPYMEHTAJILHOM MaHeIu CO3/1auM HOBBIN
MIPOEKT IPU 3TOM B OTKPBIBIIIEMCS Ha dKpaHe auanore pucyHok 90.

M HoebiH npoekTt @

MpocTon CraHgapTtHelt  KomnaekcHel

L Cozpare xj[ OtmeHa ]

Pucynox 90 — Bri6op Tina npoexra

Bribepem Ilpocroii ctwiie paszpabotku. Ilocne Haxarus neBod knaBuin Mbimy (JIK) Ha skpanHON
kHonke Co3damb, B 1eBOM OkHe HaBuraropa rnpoekra 1nosiBUTCS I€PEBO IPOEKTa, € CO3JaHHBIM Y3JIOM
APM RTM_1l. Orkpoem y3en RTM_1 nBoiinbiM memukom JIK, mpu 3TOoM, B NIpaBOM OKHE
HaBuraropa mpoekra oroOpa3urcs cojaepkumoe y3na — mycras rpynna Kananel u oauMH KaHan
kinacca «Bbi3oB» Jkpan#l, mnpenHasHaueHHbIM a8 oToOpaxenus Ha y3ne APM  rpaduueckoro
9KpaHa pucyHokK 91.

X oo RB D RQE & E »
@) Pecypce [E KaHanb
= s
?1‘ i %C 3kpan#l:l
= md RTM_1
[E KaHane!

% WeTouHuku/ T puemHiki

a3
& ?‘ BUGAMOTEKU_KOMMOHEHTOB

Cuctema RTM_1
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Pucynok 91 — HaBurarop nmpoekra

Co3paHue rpadunyecKoro sKpaHa
HBoitapiM memukoM JIK Ha kommoHeHTe Jkpan#l oTKphiBaeM OKHO TpadUvecKOro perakTopa.
[ToarotoBuM Ha 3KpaHe BBIBOJ JHHAMHYECKOTO TEKCTa ISl OTOOpaKEHHS YHCICHHOTO 3HAYCHUS
BXOJIHBIX TMEPEMEHHBIX allepHOANYECKOr0 3BEHA MEPBOr0 Mopsijaka: kodhuiueHTa ycuieHus o0beKTa
(Kob), mocrosiHON Bpemenun oObekta (TOb), Bpemenm 3anasaeiBanust (Tau); ITM[ perymsitopa:
ko3durnment  ycunenus — peryimstopa  (Kr),  Bpemenun  uHTerpupoBanusi  (Ti),  BpemeHH
maddepennupoBanus (Td); u Benuunnsl 3ananus (Zad).

BreiOpate Ha WHCTpYMEHTaJIbHOW maHenu rpadudeckoro penakropa WkoHKy D Kwxomka - . C
MOMOIIBIO MBI Pa3MECTHTh CEMb DJIEMEHTOB B IOJIE 3KpaHa KakK MMOKa3aHO Ha pUCYHKe 92.

[ D:/Anexcannp/CTPCA/ /16 TM6. 3//12/LR2. pri® - MuTerpuposannas cpeaa paspabomky TRACE MODE 6 - lla6/ions)_axpanos. 3xpanfi1 =1
‘D Opoerr [psexa Cepouc B Qo Crpsea |
oo saRx VAR HAR]/ eI ONERNe zlfBEXO1 L -5 -8
‘Re-d
Has/ X | T Fpantin® ‘7 od
Bw-X oo BB ) RE & E > =
@) Pecuypesl B Koo ul
7 el || e 3cpansn1
= wd RTM1 ‘
S Kananet
B, Verousmku/Mpuertmk
¥ G Busnuoreru |_KOMNOHEHTOB
l v
Cucrena ATM_1 Fxparttl:1 < >
i 123,266 [Snep OFF

Pucynok 92 — I'paduueckuii sxkpan

[lepeiiT B pekuM peAakTHPOBaHUSA Ha)KaTUEM & KHOTIKM, 3aTeM JIBOWHBIM mieaukom JIK BrI3BaTh
OKHO CBO¥cTB nepBoro I'D pucynok 93.

CeolicTea oGbeKkTa
[ox]Krora

|2 [k | & |

CeoticTso 1 3HaueHue
Nea cocToaHua False
Mnockas False

Tekct K ofbexkTa
WpriepT S Shell Dig.8
User Tekcra [l |
3anueka

HMzobpaskeHue

HMer v p. P Us06P. 4 False

CrpbeMe Npu cTapTe False
MNogcraska

EvueneHue s MPB False

Pucynox 93 — CoiicTBa rpagueckoro 3j1eMeHTa

B nmone Teker BBectu «K 00bekTa». OTKphITh Onank JeiicTBus B u (mpaBoii kHOmKOW MbIm) [IK
packpbith MeHI0 CoObituss IMo Haxkatuio (mousePressed). BsiOpaTh wu3 cHOUCKa KOMaHIy
Jlob6aButh Ilepenars 3HauyeHHe, PAaCKPHITh MEHIO HACTPOEK BHIOPAHHOM KOMaHIbI pUCYHOK 94.
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i ‘
CeoricTeo 3HayeHue |
;Kon £0CTYNa 0

- mousePressed

% mouseR | Ll06aeuTk MNepeaars sHaueH1e |
Ho6aeure MNokazare/CKpbMb 3 NEMEHTBI
Ho6aeure MNepelTu Ha 3kpaH
Ho6aeure MNocnate KoMMeHTapui
Ho6aeure MNocnate Nnogckasky
Ho6aeute MNocnate cTpoky
HotGaeure BeinonHute

\
| |
f Cofbrua |
|
|

Pucynox 94 — Hactpoiika Trma nepenaun
B nosne Tun nmepexaun (Send Type) BoiOpath u3 crniucka BBecTn u nepenarn
(Enter & Send) pucynox 95.

CeolicTea 06bekTa

— | g
= B |«
| CeolicTBo 3HaueHue ;
||Koa aocTyna 0
|| Cofibmrua
= mousePressed
MoaTeepxaeHue False
CurHan False
= MNepegate sHaueHue
Tun nepeaayu | Mpaman v |
3HaveHue Mpaman
Paaunorar Beectu 1 nepeaate |
i HE-UNK
CTOYHUK WM
BoccraHaenueate sHaveHue| |4
# mouseReleased Hotasure
Jo6aeuTe NpoueHT wka)
YmMHOMUTE
Pazgenure
\

Pucynok 95 — Hactpoiika Tuna nepenauu
JIK B none Pe3yJabTart BbI3BaTh TAOMUYHBINA peJakTop apryMeHToB. B oTkpeiBmiemcsi okHe CBOiCTBO

MNPUBA3KH, HaXaB KHOIIKY - Ha €r0 MaHeJIM MHCTPYMCHTOB, CO31aTb BOCEMb apryMCEHTOB 3KpaHa

7 BXOAHBIX M oauH BbixoaHO#H. Bxomnoit (IN) wmu Beixomnoit (OUT) Oyaer aprymeHTt, BbIOHpaeTcs
W3 HU3MAJAIONIET0 MEHIO, MOSBIIAIoNIerocs npu aBoitHoM miemdke JIK mo Tumy aprymeHTta (pUCyHOK
96). JIsoiinbimM mieaukoM JIK BbIICTUTH MMs apryMEeHTa U M3MEHHUTH €ro, BBEAsS ¢ KiaaBHaTypbl «Kob»
(3aBepiIMTh BBOJ HakarheM KiaBuimu Enter). IToarBepauTh CBsI3b C 3THM apryMEHTOM HaKaTHEM
kHOTIKH ['0TOBO AHANIOTHYHBIM 00Pa30M HACTPOUTH BCE OCTANILHBIE APTYMEHTHI.
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= CpoiicTea NPHBAIKH @@

X | \lEEloo R 6 ~aa

Wra ‘ Tun I Tun aaHHBIX ! 3HaueHWe No YMoNYaHWIo ‘ MNpueaska ‘ Paaru | pynna l Ea.vamepenua ] KommeHTapuit

Kob BHREAL
Tob [4]REAL
Tau [2H)REAL
Kr [RE)REAL
Ti [REREAL
Td [RHREAL
Zad [RH)REAL

Vihod glnOUT REJREAL

[ loToso ][ OTmeHa ][ Oteaszate ]

Pucynok 96 — Co3maHue apryMeHTOB dKpaHa
[Tocne npuBszku okHO CBOICTBa 0OBEKTA BHINIIAUT CISAYIONUM 00pa3oM pucyHOK 97.

CeolicTea 0fbekTa

KHOI‘IKa
ERLEES
CeoiicTe0 | 3HaueHue
Koa aoctyna o
CoSbmua
=) mousePressed
MoaTsepskaeHue False
Curnan False
= Mepegare sHaYeHWe
Tun nepeaayu Beectu v nepeaate
3HaueHue
Pesynerar Kob
HMeTouruk
BoccraHaenueats sHayeHue False
mouseReleased

Pucynok 97 — OkoHUYATENIbHBIN BUJ] OKHA CBOMCTB Ipa)MueCcKOro dJIeMEHTa

Zad.
AHaJIOTHYHBIM 00pa30M HACTPOUTH OcTanbHble KHOmKK Tob, Tau, Kr, Ti, Td,

Jlnst 0TOOpaKeHUsT YHCIOBOTO 3HAYCHUS BXOJHBIX apryMEHTOB CO3IalMM H
pazmecTum cemb ['D KeH¢ [TI0Ka3aHo Ha pucyHke 98.

ABG
Jns sroro akruBupoBaB [0 naxatuem JIK, pucyem oGmnactu BbIBOJA AMHAMHYECKOTO TEKCTa,
3a7aBad JIEBLIA BEPXHUU U IPaBbIi HWHKHUM yribl meirdykom JIK.

{8 D:/Anexcanap/CTPCA/ /a6 TM6.3/12/LR2. prj - MnTe rpuposannas cpea paspabomiy TRACE MODE 6 - a6onm_skpanos. 3xpantl
Paiin Npoexr Mpacka Cepewc Bua Oxwo Crpaeka

<TeKeT> K perynsmopa <Texery

I S Te— Ti6tmekra Groners l [T e—— ey

= ud RTM_1
Bpemn sanasasisanis <rexer> Bpema auddepeuvpoBayn <rexct>
[E Kanane
L Werouwmu/Mpenviac 3ADAHVE <reKcr>

¥ G Eubnuorexu_kovnonerTos

Cucrena ATM_1 3xpantt1:1 ] 3
1658, 652 | Snap OFF
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Pucynok 98 — Co3nanue rpadguueckux 3JIeMEeHTOB

[Tociie 3TOr0 HEOOXOAUMO MEPEKITIOYUTHCS B PEKUM PEIAKTUPOBAHUS aKTUBaruen 1D [L% . JIBOMHBIM
menkoMm JIK Ha ctpoke Tekct BbI3Barh MeHI0O Buja mHAMKAUMM pucyHok 99;

CeolCTBa 06bEKTA x
ABCTekcT
= & | B | ¢
CeolicTeo | 3HaveHue
Korryp
|3anueka [ |
Wpuepr MS ShellDig 3
BEblpaBHuBaHUe Mo ueHTpy
[Texer <TEKCT>
Bug vHaukaumm Het auHamMusaumm
Leer Texcta /1

CKkpbiTb NpU cTapTe False

Mogckaska
Bouenenue s MPB False

OcHoBHaA NpUBA3Ka [ ]

Pucynox 99 — HacTpoiika nHIuKaIm
B oxne «CBoiictBa oObekTa», aodHbM mienukoMm JIK mo cBoiictBy Teker pasBepHyTh ero. B
MOSIBUBLIEMCS] TOANYHKTe Bua mHaukanmu mienkHyB no 3HadeHuio Her amHamm3anum BbIOpaTh €ro
tun 3Havyenne (prcyHok 100).
HeT gHHarHE a0 WK
JHaueHHe
Arg = FoHoT.
Arg »= KoHeT.
Arg & KoHoT.
Arg in Range

Pucynok 100 — BeiGop Tumna nuHaMu3anuu
B oTkpeIBIIEMCS MEHIO HACTPOUKH MTapaMeTPOB AMHAMHU3auK pucyHOK 101.

Tekct {TEKCTS

=1 B 1Ha MK AL IHaueHue

MpuEAzKa
= P oprdar enerc
Generc %0

Pucynox 101 — Okxno npusszku Beiopats cBoiictBo IlpuBsizka u csizats ¢ Kob.
JlomomHUM CO3JaHHBIA 3KpaH HOBBIM ['D 1Jisi COBMECTHOTO MPOCMOTpPA M3MEHEHUU 3HAYECHH KaHaJloB
y3Jla BO BPEMEHU U OTCICKHUBAHUH MPEABICTOPUU — TPEHIOM.

Ha skpana pasmectum I'D Tpenn mis BeiBoga 3uauenunit Zad u Vihod pucynok 102. OcHoBHBIE

Loy

== n, Begenus JIK

cBoMctBa ['D ocTaBMM 3amaHHBIMHU IIO Wonqalﬂo. [lepeitneM BO BKJIAAKY
ctpoky Kpusslie, ¢ nomompio [1K =
CO3[aIMM JIBE€ HOBBIC KpHBbIC. HaCTpOMM HMX MPHBS3KH K apryMeHTaM, TOJIIUHY W

[BET JINHUIA:
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BB RE A E »

K perynropa

Bpena WHTerpHpoBaHia <TexcTy

| @ Pecupon = toom caeen
|2 s
¥ Cucrenea %C Bpartitid T ofmexra <rexers
= ud ATM1
[ — <reker>
[S Kanans

Bpenn aHG@EpEHIpOBaHIA <rekcr>

B, Vicroumu/Mpuentuiku

G Budmorsu_xomnonenTos

P& EFN
@§’¢¢¢<

3ALAHWE

<reKeT>

urwa

[Kpvewe | Merownac

| Bhaverve |

CucremaRTM_1 3xpanttl:1

>

14.00,156.00 638.00 x 371.00/0.00°| Snap OFF

CTEa O0BEKTS

Pucynok 102 — Pa3memnienue TpeHaa
JBotineiM miemukom JIK mpimu B moJie TpeHza oTkpbhiBaeM OKHO CBoOMCTBA TPeHIAa W TEepeXoauM Ha
Bkiaaky Kpusbie. Haxxumas 1K M B mose kpuBbie 3amaem jaBe kpusbie Zad u Vihod, a B mose
MIPUBs3Ka MPHUBA3BIBAEM CO3/IaHHBIC KPUBBIC K 3aJ[aHHIO U BBIXOTY KaK MOKa3aHo Ha pucyHke 103.

(2 Trers
ERC
{ CeolicTeo ‘ 3HaveHue ~
| Bgusue
= Kpusasl [Zad
3aronosok
Mpueaska Zad
MHTEpNpeTUPOBaTh Kak SHaYeHWe
lger |
Crune AMHWA
ToAWWHE AUHAK 0
Twun mMeTok Het metok
Popmar %aq
Crune npu I<>0uW=0 --------=----mmmommome
Ctunb npul=0uw= ———— — —
Crunb npu <30 uW=1 —--—--—--—co—o—--
Makc. sHaveHue 100
MuH. sHaveHue 0
WHrepnonyposaHue (10 nepuoay peancHOro BpemMe
=l Kpusaa2 [Vihod
- 3aronosok
Mpueaska Vihod
MHTepnpeTUpoBaTh Kak 3HaveHue =
lger D —]
Crune AuHWU
ToAWMHA AUHKA 0
Tun MeTok Het meTok
Popmar *%q -

Pucynox 103 — CpoiicTBa Tpenia

MpuBA3Ka aprymeHTa sKpaHa K KaHany
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Coznmaaum o aprymernTam Kob, Tob, Tau, Kr, Ti, Td, Zad, Vihod, mabnona sxpana HOBbIE KaHAIBI U
OoTpefakTHupyeM Ux npusssky. B cioe Cucrema otkpbiTh y3e1 RTM 1. C nomomisto 1K BbeI3BaTh
KOHTEKCTHOE MEHIO CBOMCTBA KOMIIOHEHTa DKkpan#1 u BbiOpaTh KoMmaHIy CBolicTBa pucyHOK 104.
BeiOpate Bkiaaky Aprymentsl, JIK, npu Haxaroi kiasuine Cntrl, Beiaenuts aprymentsl Kob, Tob, Tau,
Kr, Ti, Td, Zad, Vihod u ¢ moMoIbi0 HKOHKH CO3/1aTh HOBBIC KAHAJIbI.

=

Ma

WMrpoprmauua

P naru

- B &

Tun Tun aaHHbIx

AprumenTe:

ATputyre!
i | ~| sh &b

3HaYSHIE MO UMOAYSHIC Mpusaska Paaru | Fpunna

Kob

Y

W Kob:PeancHoe sHauetie (CrucTema HTM_1]

Tob
Tau
Kr

Ti

Td
Zad
“ihod

aiN
ealN

eiglN
eialN
edallN ]

elalN  BHREAL
eln0UT BEREAL

®- Tob:PeancHoe sHaueHue [Cuctema RTM_1)
®_ TauPeancroe sHauenue [Cuctema RTM_1]
®_ Kr-Peansroe sHaueHue [Cuctema RTM_1)
®_ Ti:PeancHoe snauenue [Cuctema RTM_1)
@ Td:Peancroe sHaserue [Cuctema RTM_1)
®_-Zad:PeancHoe sHauerue [Cucterma RTHM_1)
®_ vihod:Bxoaroe sHauerue [Cuctema RTM_1)

Pucynox 104 — OkHO CBOWCTB SKpaHa
B pesynbrate, B y3ne RTM_1, OynyT aBTONOCTPOEHBI CIISAYIONINE KaHATBI PUCYHOK
105.
KaHanbl

= T

Jrpantl:l

Kob

Tob

Tau

Kr

Ti

Td

B EFFEE

Zad

&

Vihod

Pucynok 105 — ABTONOCTpOEHBI KaHAIIBI
CospaHue nporpammbl Ha A3bike TexHo FBD

Jns coznanust FBD-nporpaMMel ¥ MOJIKIIOUEHUs €€ K NMPOEKTY HYKHO BBIIIOJHHUTD CIIEAYIOIINE
oleparuu:

- pa3MecTuTb HEeoOXoAuMble (YHKIMOHAJIbHbIE OJOKM B pabouem mnoine FBD-
penakropa;

- COEJIMHUTB HYXKHbBIE BXO/IbI U BBIXO/bI OJIOKOB, 00pa30BaB €IMHYIO JHArPAMMY;

- 3aJaTh apryMEeHTHI, IEpEMEHHbIE U KOHCTAHTHI TPOTrPaMMBbI;

- NpUBsI3aTh BXOJbI/BbIX0Ab FBD-muarpamMmmbl K aprymeHTaM, ME€peMEHHbIM U
KOHCTaHTaM IPOTrpaMMBl;

- CKOMITMIIMPOBATH IPOTpaMMy
Co3gamum mporpaMmy, KoTopas OyleT pealu30BbIBaTh OJHOKOHTYPHYIO CHCTEMY aBTOMAaTHYECKOTO
perynupoBanus. s storo IIK mo y3ny RTM_1 BbI3BaTh KOHTEKCTHOE MEHI) BhIOpPATH MOJAMEHIO
«Co3aaThe KoMNOHeHT» U BbIOpaTh JIK B Hem komnoneHnT IIporpamma pucynok 106.
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’ [E8 3kpaH

» Mporpamma

E_'g(- 3arpyzute aamn MPE

A Coxpanure ysen ana MPB % Dokymert
Ceass_c_CYEN

Pucynok 106 — Co3znanne komnonenra [Iporpamma

Boigenute xommnoHeHT [Iporpamma#l u IIK BbI3BaTh KOHTEKCTHOE MEHIO, BbIOpaB B Kotopom JIK
nyHKT PegakTupoBaTh mAGJIOH, TIEPEHTH B PEeXKHUM pelaKTUPOBAHHS MPOrpaMMbl pucyHOK 107.

MNporpararaati

S

CTpykTypa Nporpatdrel

I'Ipu:urpammam
@.ﬁ.prgmembl

NoraneHee NeperEHHEBIE

[ nofaneHeIE NEpEMEHHEE

@CP UHE LI
@Emgmgpbl

BHEWHWE SHAAMOTERM

Pucynok 107 — PenaktupoBanue aprymeHToB [Iporpammbl

Broinenennem JIK B nepeBe mabmona Ilporpamma#l cTpokn ApPryMeHTBI BBI3BaTh TaOJIMYHBIN

ﬁv

pPENAKTOp apryMEHTOB HKOHKOU U CO3JaTh B PEJAKTOPE apryMEHTOB CIIEAYIOLIME apryMEHTHI
nporpammel Kob, Tob, Tau, Kr, Ti, Td, Zad,. IIpu strom aprymentsr Kob, Tob, Tau, Kr, Ti, Td, Zad
nomkuel ObTh THHA IN, a Vihod — OUT pucysok 108.

XX W EE o RB MH

:I'Imz :Tx»m Tirn maHHuX | SHaYeHMe II0 FMOITY a0
Kob oIV [@HREAL

|Tob plaIN @REAL

[Tau g IN [RS]REAL

Kr ptaI¥  [R¥)REAL

Ti plaIN  [RH¥REAL

Ta plaIl  [R¥]REAL

Zad paIN  [REREAL

ihod clg0UT  [§G]REAL

Pucynox 108 — AprymeHTsI IporpamMmmbl

MenknyB JIK B nepeBe mabnona crpoky IIporpamma#l u B oTKphIBHIEMcs jauanore Brioop si3bika
BbIOpath 361k FBD pucynok 109.
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B Bri6op fAabika [1porpamvvupoBaHys @

BrifepuTe A3bIK NPOrpaMMUPOBAHUA BYHKLWM:

(O ST nporpamma
(O SFC auarpamma
(O LD auarpamma

O IL nporparma

[ Cnpaeka J [ MpuHATE ][ OTmeHa }

Pucynox 109 — Bri6op si3bika mporpaMMHpOBaHUS

[To Haxatuio dkpaHHOM KHOMKH IIpUHATH B OTKPBIBIIEMCS OKHE pEOAKTOpa MPOTPaMM C
OOBSBJICHHBIMH TEPEMEHHBIMU CO3/IaTh TPOrpaMMy B COOTBETCTBHU C 3afaHueM. J[[ins BbeIOOpa

nanutpel FBD 6noxoB HeoO6xoaumo JIK MbIM Ha)kaTh Ha KHOIKY @ IIOCJIE YEro IMOSBUTCS OKHO
Bbibopa FBD OnoxoB pucynok 110. ITpu pa3paboTku mporpammbl BepxHue Bxonsl FBD GmokoB He
UCIOJIB3YIOTCSL  T.K. OHM MpeJHa3HayeHbl Ui HW3MEHEeHMs TMopsijaka Iepecuera OJOKOB, a
MH(OPMALMOHHBIMU BXOJaMH, SBJISIIOTCS BXObl HAUMHASI CO BTOPOTO.

FED Gnoku

l_l;:l‘_lll

T

WHBepcua YeTbipex Noruyeckoe Noruyeckoe
3NEMEHTOB YMHOKEHWE YMHOKEHWE
yeTbipex

3INEMEHTOB

K

3

Noruyeckoe Noruyeckoe
CAOXEHWe CAOXEHWE YETBIPER
3NEMEHTOB

Noruyeckue Pydkumn | Moburosble PyHKUMM “ Apudmeriyeckue Pydkumd | TpuroHomer

Pucynoxk 110 — ITaiutpa FBD 610kx0B

Jlnst co3maHMs CUCTEMBI YIIPaBICHHS BBIOEpEM Cienyronue ONOKHU: W3 pazjiena Apugpmemuyeckue
@ynukyuu FBD 60k Beruntanue (X—Y); u3 pasaena Peeyauposanue FBD 60k Monens oobexta (OBJ)
u 38eHo PID (PID). Ilocrme pa3merieHuss BceX OJIOKOB MMporpamMma OyaeT BBIMIAACTH CICIYIOIIAM
obOpasom pucyHok 111.

ey ] feo o foeu
Zadl b of—1we NP
5 Y L LK :
| Lo o T Qf——+> Vihod
: i ' Kl e L1 i
—IMax N
—MIN : 0:E
1:0 '

Kr
Td
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Kob
Toh
Tau
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Pucynoxk 111 — IIporpamma peanuzanuu CUCTEMBbI YIPaBIECHUS

C noMoOIIbI0 HKOHKH Ha MHCTPYMEHTAJIbHOM IIAHENW peNaKkTopa Wiu
«ropsyeil knaBuuie» F7 cxkomMnuiaumpoBaTh NporpaMMmy M yOeAMTbCs B YCIEUIHOM KOMIMJISLMM B

okHe Brixon (Output), BbI3bIBa€MOro M3 WHCTPYMEHTAIBHON MAHEIH C MOMOIIBIO HKOHKH .
112.

PHCYHOK

vl TRACE MODE Script Compiler 1.0

Mporpararatt . tms compiled successiully

K.ornnALMA Otnagka

Pucynox 112 — Pe3ynbTaT ycnenrHoi KOMITMIISIIAN TPOTPaMMBbI

3.3.4 TlpuBsizka apryMeHTOB IPOrPaMMbI
BoinosnHuM MpuBSI3KY apryMeHTOB MpOrpaMMbl K aTpuOyraM KaHayioB. BbI3BaTh CBOMCTBa KOMIIOHEHTA
IIporpamma#1 uepe3 KOHTEKCTHOE MeHIO. BbiOpaTh BKIIaAKy APryMeHTBI.
JIBoitHbiM mienmukoMm B mosie IlpuBsizka aprymeHTa mporpamMMbl Y BbI3BaThb OKHO HACTPOMKHU CBSI3H,
BBHIOpaTh B JIEBOM OKHE KaHai Kkiacca «Bbi3oB» Jkpan#l, a B mpaBoM OKHE BBHIOpaTh BKIAJKY
AprymeHTHl U yKaszath B Hedl apryment Vihod u kHomkoit IIpuBsi3Ka MOATBEPAUTH CBA3h PHCYHOK
113.

= CroHpurypHpopath cBfas aaaCuctema.RTM_1.lMporpamma#1:2:3xpan_1_1_Vihod

= 525 Cucrema AL | ATpuSyTel | ApryMeTel
= mi RTM_1 Mma ‘Turj | Tvin aaHHeIx 3HaueHue no ymon & |
Kob  plglN [REJREAL ‘

\ ES Karanei Tob  glalN BEREAL
®- 3kpantil:] Tau pglN  [@8)REAL ‘
® Ko K plaiN  REREAL ‘
T plglN [BHREAL ‘

€ Tob Td  phgiN  REREAL
® 1. Zad  plaliN @HEAL ‘
Vihod  pln0UT REJREAL |
Kr Vil
:F - 9 [0 J ¥ |

ATPUBYTBI/APrYMEHTBI ‘ Tun arputyra

[I’]pnsqsarrb KaHan] ['Ipuansarb aprgmerr] [ Mpueaska l E OrtmeHa 1

Pucynox 113 — CBs13b BBIXOJHBIX apPTYMEHTOB

Ananornyno B mosie IlpuBsi3ka mpuBsA3aTh apryMEHTHl MPOTPaMMbl K aTpUOyTamM KaHAJIOB —
aprymentsl Kob, Tob, Tau, Kr, Ti, Td, Zad x peaspHoMy 3HaucHuio kanamoB Kob, Tob, Tau, Kr, Ti,
Td, Zad pucynok 114.
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= CroHpurypupopath cefas anaCucrema.RTM_1.TMporpamma#1:2:Kob R

! B 82 Cucrema A ’ ATpubyThl ‘ ApryMenTsl
‘ =] i RTM_1 D ! MNoaHoe umMa s
0  PeanbHoe 3HaveHWe
| [E KaHans 1 AnnapatHoe sHaueHWe 3
2 BrogHoe sHaveHue
@ :
’ tIspanlity] E3 CocroaHue
’ .F Kob ;4 JHocTosepHocTb
5 MNepuoa nepecyeta [sHaveHue)
.F Tob 6  TeHaeHuua
.F Tisii 7 Wurepsan
8 Mogknoverue
.F Kr 9  BexoaHoe aHaveHue v
‘ & . v s ‘ ¥
| ATpUtyTeI/ApryMeHTEl ‘ Tun atpuéyta |
[HDMBRSGTb KaHan] [ﬂpusnaa’rb arrpudgr] I Mpueazka ] E OtMeHa i

Pucynok 114 — Cs13b apryMeHTOB IpOrpaMMBbI C apryMeHTaMu 3KpaHa B pesynbrare, Oyaem nuMeThb

pucyHnok 115.

X 71;1;00pmauua ‘iﬁcanam {ADFHME!HTbI iATpHﬁgTbl |

PRI i &
Wma ‘ Tun ‘ Twun aaHHbIX 3HaueHWe No YMOAYSHUID ‘ MNpueazka ‘ Paaru
Kob_R ‘F Kob:PeansHoe aHaverue [Cucrema RTH_1)

[REJREAL

"
% |Gl [E]REAL
471 R BEREAL
2 e BEREAL
8174 R glalN - BEJREAL

3kpar_1_1_Vihod gy OUT RE]REAL

“uctemaRTM_1.M

.F Tob:PeansHoe zHaveHue [Cuctema ATH_1)
.F TauPeaneHoe zHayenue [Cuctema RTM_1)
.F Kr:PeansHoe zHaveHue [Cuctema RTM_1)
.F Ti:PeaneHoe zHaveHue [Cuctema RTM_1)
.F Td:PeaneHoe zHaueHue [Cuctema RTH_1)
.FZad:Peaanoe sHaveHue [Cuctema RTM_1)

.CS kpanitl:1:Vihod (Cuctema RTM_1)

Pucynok 115 — OxonuarenbHast HacTpoiika cBsi3u [locie 3aKpbITh OKHO CBOMCTB KOMIIOHEHTA

IIporpamma#1.

CoxpaHUTh MPOEKT C MOMOIIbIO HKOHKH H. Ha uncTpymeHTanbHO# maHenu BeIOpaTh KOMaHIY

3anycK npoekTa

(coxpanuth mis MPB) u ckoMmuimupoBaTh TeM CaMbIM MPOEKT JJIsl 3allyCKa B peaJlbHOM BpeMeHu. B
HaBUrarope npoekra Bblienuts y3en RTM_1 pucynok 116.
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Yo v X | O BE g RE & & |
@) Pecypcel E Kanase!
7 ;&s Seeon %C Jrpantl:l
= wf RTM_1 s
» [E Kanane! ?F —
% WeTourmku T puemHmuku L“F Tab
= %Euﬁnmmem_mmnonem‘oa Ebp Tau
E“F Kr
&
& 1q
Li; Zad
B vinod
%C Mporpammattl:2

Pucynok 116 — HaBuraTtop mpoekra
Br10paTh HKOHKY Ha WHCTPYMEHTAIBHOW TIaHENIW M 3aIyCTHTh ni odaiirep.

B pexxume MCnoHEH S 3aIyCTHTh MPOrPaAaMMY € IIOMOIIBIO HKOHKH
Jlnst cocraBiieHHs OT4YeTa HEOOXOAuMO B MeHIO daiyl BBHITIOJHUTH KOMaHIY
JIOKyMeHTHPOBATh MPOEKT mory4eHHbIi *.html ¢daiin HeoOxoanMo pacnieyarars.

KonTposbHbIe BOPOCHI

[Tpunnun padotsel morutopa. Kanan TRACE MODE 6
O6ecneuenne paboTsl pactipeaeneHHbpx ACY
Pe3epBupoBanue

ABTOTIOCTPOCHUE

Maremarnueckast 00paboTKa JaHHBIX
ApXuBHpOBaHHE KaHAJIOB y3Jia

ApXuBHpOBaHHE KaHAJIOB IIPOEKTA

OT4er TpeBOT U reHepalus CooOIeHHIA

©oo~N O ~WDE

I'paduaeckuit uaTepdeiic oneparopa
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Jlaboparopnas padora Ned Cunrakcuc Texno IL

JIa6 4
Cunrakcuc Texno IL

[Iporpamma Ha sizeike Texno IL npencrasisier coOoi mociieI0BaTeIbHOCT, MHCTPYKIMA. Kaxas
MHCTPYKLUS JOJDKHA HAYMHATBCA C HOBOM CTPOKM M JIOJDKHA COAEPIKAaTh ONEPaTop C ONLIHMOHAIbHBIM
MOAM(PUKATOPOM U, JUUIsI HEKOTOPBIX OIlEpalvii, OMH WK OoJiee oNepaHI0B, Pa3IeICHHbIX MpoOeIamu.
Mexy MHCTPYKLMSIMM MOTYT pacloJjiaratbCsi MYyCTble CTPOKU. KOMIMWIISITOp HE YyBCTBUTEIEH K
peructpy, T.e. uHctpykimu add var_002 u ADD VAR _002 paBHO3HAYHBI.

IIpumeps! IL-uHCcTpYKIMIA

ADD VAR _000 2.6

LT VAR_000 VAR_001

JMPC labell

GT VAR_001 20

JMPC label2

LD 278

labell: CAL FUNCTION_000(VAR_000, VAR_001)

label2: ST VAR _001

[Tox akkymyasitopom B Texno IL noHuMaercst XpaHuJMIlE TEKYIIETo pe3yabTaTa BbIYMCIECHUH (B
9TOM KauecTBE BBICTYIAET OJWH W3 PETUCTPOB Tporeccopa). Jlamee B ommcanuu si3pika Texno IL
3HAYEHHE aKKyMYyJsITopa o0o3Havaercs ciioBoM result. dynkius Ha s3bike Texno IL Bo3Bpaimaer result.

Texno IL noanepxuBaeT oqHOAAPECHBIN U JBYXAAPECHBIN PEKUMBI 3alTUCU MHCTPYKIU, KOTOPHIE
ONEPUPYIOT C ABYMsS OIllepaHJaMu. B mepBoM ciydae NEpBbIM ONEPaHAOM SBISIETCS AKKYMYJATOP,
KOTOPBIM OITYCKAETCS IIPH 3aIlIUCH, BO BTOPOM CJIy4dae yKa3bIBAIOTCS JBA ONIEPAH/IA.

Ipumep

B nanHom nmpumepe mnpezcTaBiieHa 3aUCh TPOLEAYPhl @ = a + b B 0JTHOAIpECHOM U JABYXaJIpEeCHOM
pexume. OqHOAIPECHBIN PEKUM:

LDa /lresult=a

ADD b //result = result + b

STa /la=result

JIByXaJapecHBIi peKrM MO3BOJIAET 3alUCaTh Ty )K€ ONEPALUI0 KOMIIAKTHEE:

ADDab /fa=a+b

B IL-nporpaMmme MOTryT HCHOJIB30BaThCSl METKM U KOMMeHTapuu. [IpaBuiia ux 3aaHus aHaJIOTMYHbI
npasuiaM Texuo ST.

Onepartopsl u MoauukaTopsl Texno 1L

K HuM oTHOCSATCA:

— Moaudukaropsl Texuo IL;

— OIIEPATOPLI OOMEHA C AKKYMYIITOPOM

— gorudeckue oneparopsl TexHo IL;

— apudMeTnyeckue oneparops! Texuo IL;

— onepaTtopbl cpaBHeHUs Texuno IL;

— OIlEPaTOPLI Hepexoaa 1 BeI3oBa GyHKIMHU Texno IL.

Momu¢puxaropsl Texno IL

Momuduxarops! Texno IL — sto nutepel N, C u X, KoTopble MOTYT OBbITH NPHUIHMCAHBI CIIPaBa K
MMEHH psijia ONIEePaTOPOB.

Momudukarop N o603HauaeT Jorudeckoe OTpuliaHue onepana. Hampumep, HHCTPYKIHS


mk:@MSITStore:C:/Documents%20and%20Settings/Lenin.DOM_KOMP/Рабочий%20стол/Trace%20Mode%20help/lang.chm::/Operatorw_i_modifikatorw_Tehno_IL.htm#B13031Modifikatorw_Tehno_IL
mk:@MSITStore:C:/Documents%20and%20Settings/Lenin.DOM_KOMP/Рабочий%20стол/Trace%20Mode%20help/lang.chm::/Operatorw_i_modifikatorw_Tehno_IL.htm#B13032Operatorw_obmena_s_akkumulyatorom
mk:@MSITStore:C:/Documents%20and%20Settings/Lenin.DOM_KOMP/Рабочий%20стол/Trace%20Mode%20help/lang.chm::/Operatorw_i_modifikatorw_Tehno_IL.htm#B13033Logicheskie_operatorw_Tehno_IL
mk:@MSITStore:C:/Documents%20and%20Settings/Lenin.DOM_KOMP/Рабочий%20стол/Trace%20Mode%20help/lang.chm::/Operatorw_i_modifikatorw_Tehno_IL.htm#B13034Arifmeticheskie_operatorw_Tehno_IL
mk:@MSITStore:C:/Documents%20and%20Settings/Lenin.DOM_KOMP/Рабочий%20стол/Trace%20Mode%20help/lang.chm::/Operatorw_i_modifikatorw_Tehno_IL.htm#B13035Operatorw_sravneniya_Tehno_IL
mk:@MSITStore:C:/Documents%20and%20Settings/Lenin.DOM_KOMP/Рабочий%20стол/Trace%20Mode%20help/lang.chm::/Operatorw_i_modifikatorw_Tehno_IL.htm#B13036Operatorw_perehoda_i_vwzova_funkci
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AND a
uHTeprperupyercs kak result = result AND a, a uncTpyKuus
ANDN a
uHTeprperupyercs kak result = result AND NOT a.
s oneparopo JMP, CAL u RET:
— momudukarop C o003HAYAET, YTO MHCTPYKIHMS BBITIOJNHSIETCS B TOM CJy4ae, €CIIM Pe3yibTaT
MpebIAYIIEH OTepaluy CPaBHEHHS NCTHHEH;
— moudukarop X 0003HAYAET, YTO MHCTPYKIIUS BBIMIOJIHSACTCS B TOM ciiydae, eciu result = TRUE.

OnepaTopsl 00MeHa ¢ AKKYMYJIATOPOM

B tabnune 1 npencraBieHbl onepaTopbl 0OMEHa ¢ aKKyMYJISITOPOM.

Tabnuya 1
CuHTakcuc JonycTumslit [evictue
MOJU(PHUKATOP
LD operand N result := operand
ST operand N operand := result
3nak ":=" B Tabnune 1 0003HavYaeT onepanuio NpUCcBauBaHMUs.

B kauecTBe omepaHja MOKET MCHOJb30BaThCS YMCICHHas WM OyneBa mepeMeHHas. B kaudecTe
onepanaa oneparopa LD MoxeT ncnosib30BaThCs YHCIIO.

OTnu4HOE OT HyJIA 3HaYeHUe akkymyssitopa narepnperupyercs kak TRUE, nyneBoe — kak FALSE,
[O3TOMY 3HAUYE€HUE AaKKyMYJIATOpa MOXET ObITh IPUCBOCHO KaK YHCIEHHOW, Tak M OyieBoi
MEPEMEHHOM.

Ipumep

VAR VAR _000: INT :=10; END_VAR
VAR VAR 001 : BOOL := TRUE; END_VAR
VAR VAR _002 : BOOL; END_VAR
LD 8 /lresult := 8

ST VAR 000 //VAR_000:=8

ST VAR 002 //VAR 002 := TRUE
LDO [lresult :=0

ST VAR 001 //VAR 001 := FALSE
LD VAR 001 //result := FALSE

ST VAR 002 //VAR 002 := FALSE
ST VAR 000 //VAR_000:=0

Jlorn4yeckue oneparopsnl Texno IL

B Ta6m/1ue 2 MMpEACTABJICHBI JIOTUYCCKUC OIICPATOPLI.

Tabnuya 2
CuHrakcuc JomycTuMsbli HenictBue
Mo iU (pUKATOP
S operand operand := TRUE (cm. mpumeuanue)
R operand operand := FALSE (cm.
IIPUMEYAHUE)
AND operandl N result := operandl := operandl AND
operand2 operand2
OR  operandl N result := operandl := operandl OR
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Cunrakcuc Jormyctumsblii [elicTBue
MO I (UKATOP
operand? operand?
XOR operandl N result := operandl := operandl XOR
operand? operand?

[Mpumeuanue. OnepaTop BHIOIHAETCS TOJBLKO Tora, kKoraa result = TRUE.

B kauecTBe onepaHioB MOTYT HUCIIOJIb30BaThCsl OyJIeBbl IEPEMEHHbIE. BTOPBIM onepaHaoM MOKeT
OBITh 4MCIO (HO HE YHCICHHAS IEpEeMEHHas), KOTOPOe MHTEPHPETHPYETCS CIEAYIOIMM 00pa3oM: He
paBHo 0 — TRUE; pasno 0 — FALSE.

Brimonnenue onepatopoB R u S He U3MEHsET 3HAYCHHS aKKYMYJISITOPA.

IIpumep

VAR VAR_001 : BOOL := TRUE; END_VAR
VAR VAR_002 : BOOL; END_VAR

VAR VAR_004 : INT :=0; END_VAR

LD 1 /lresult:=1

S VAR _002 /IVAR_002:=TRUE

R VAR _002 /IVAR_002:=FALSE

AND VAR 001 VAR _002 //result:=VAR_001:=FALSE
LD 1 [/Iresult:=1

S VAR 001 /IVAR_001:=TRUE

OR VAR_002 VAR_001 //result:=VAR_002:=TRUE
XOR VAR_002 VAR_001 //result:=VAR_002:=FALSE
OR VAR_002 10 /lresult:=VAR_002:=TRUE

Apupmernyeckne oneparopnl Texno IL

B tabnuue 3 npeacraBieHbl apupMeTUUECKUE ONIEPATOPHI.

Tabauya 3
CuHTakcuc JecTBue
ADD operandl operand2 result := operandl := operandl + operand2
SUB operandl operand?2 result := operandl := operandl — operand?
MUL operandl operand2 result := operandl := operandl * operand?2
DIV operandl operand2 result := operandl := operandl : operand2

B kadecTBe onepaHIOB HCIOJIB3YIOTCS UYUCIICHHBIE NEPEMEHHBIE, B KaueCTBE BTOPOIO OIEpaHa
MO>KET UCIOJIBb30BaThCS YHUCIIO.

Apugpmerrueckue onepaTopsl He JOMYCKalOT UCIOIb30BaHUA MOIU(PHUKATOPOB.

IIpumep

VAR VAR_000 : REAL :=20; END_VAR

VAR VAR_001 : LREAL :=30; END_VAR

ADD VAR_00010  //result := VAR_000 := 30

MUL VAR_001 9 /lresult := VAR_001 := 270

SUB VAR_001 VAR_000 //result := VAR_001 := 240

DIV VAR_001 VAR_000 //result :== VAR_001 :=8

Oneparopsl cpaBHennst Texno IL

B tabnuue 4 npencraBieHsl ONEpaTopbl CPAaBHEHMS.
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Tabnuya 4

CunTakcuc JeiicTBue

GT operandl operand2 result := TRUE, ecnu operand] > operand2

GE operand1 operand2 result := TRUE, ecnu operand1 >= operand2

EQ operandl operand? result := TRUE, ecnu operand] == operand2

NE operandl operand? result := TRUE, ecnu operand]l <> operand2

LE operandl operand?2 result := TRUE, ecnu operand] <= operand2

LT operandl operand2 result := TRUE, ecnu operandl < operand2

B kauectBe omnepaHI0OB HCHOJB3YIOTCS YHCICHHBIE TEPEMEHHBIC, B KauyeCTBE BTOPOTO OIEpaHia
MOJKET UCIOJIB30BATHCS YHCIIO.

Omnepatopsl CpaBHEHHS HE JIOMYCKAIOT UCTIOIH30BaHUS MOJHU(PHKATOPOB.

Omneparopsl cpaBHEHUS, Kak mpaBuio, npeamectByoT oneparopam JMPC, CALC u RETC. Ecin
pe3yibTaT CpaBHEHUS JIOKECH, WHCTPYKIIMH CPABHCHHSI HE W3MEHSIOT 3HAYCHUS aKKyMyJsTopa, a
nocienyromuii oneparop JMPC, CALC wiu RETC urnopupyetcs (naxe eciu result = TRUE).

IIpumep

VAR VAR_000 : INT :=20; END_VAR

VAR VAR_001 : INT :=30; END_VAR

VAR VAR_002 : BOOL; END_VAR

LD 1 /lresult := TRUE

GT VAR 000 VAR 001 //pe3ynbTat cpaBHEHHUSI JIOXKEH,

//1.x. (20<30), akKyMyJISTOp COXPaHSET CBOE

//3nauenune (TRUE)

RETC //RETC urnopupyercs

LD VAR_002 Ilresult := FALSE

LT VAR 000 VAR 001 //pe3yabTaT cpaBHEHUS UCTUHEH

/lresult := TRUE

CALC fff(VAR_000) //Bb130B (pyHKIMH ITPOU30MICT

Onepartopsbl nepexoaa u Bbi3oBa pynkuun Texno 1L

B tabnuue 5 npeacraBieHbl onepaTopsl MEPEX0/ia U BbI30BA (HYHKITHH.

Tabnuya 5
CunTakcuc Jonyctumsblit JlewicTBue
MOIU(BUKATOD

JMP nms_meTkun C, X nepexo] K CTPOKe ¢ yKa3aHHOU
METKOU

CAL umsa_dynkuun(vall, C X BbI30B (DYHKIUU WK (YHKIIHH-

... vaIN) O10Ka

RET C, X BBIXOJT n3 MIPOTpamMMBl,

GyHKIIUY WIu QYHKIMH-010Ka

Omnepatopsl nepexoja BBIIOJHAIOTCSA, €CIM CTpOKa C YKAa3aHHOW METKOW HAaXOJUTCS B TOM XKe
IPOrpaMMHOM KOMIIOHEHTE.

CAL u CALL sBnsawooTcs paBHO3HAUHBIMU OmepaTopaMH. B Kpyribix ckoOkax depe3 3amsTyro
yKa3bIBAIOTCS 3HAUCHUsI, NepeaBaeMble B GyHKIMIO. Mexay uMeHeM (PYHKIMH U KPYTJIBIMU CKOOKaMH
npoben HeoOsa3areneH. Yucino mnepenaBaeMbIX B (DYHKIMIO 3HAYEHMH JOJDKHO OBITH PAaBHO YHUCITY
apryMEeHTOB, 3a/IaHHBIX IS 3TON (PyHKIMH.

[Tpu BemonHeHnn oneparopa RET u ero pasHoBuaHOCTEH hyHKIMS BO3BpamniaeT 3HaueHue result.

OmnpeneneHsl ciaenyronue MOAUN(GUKALUU TaHHBIX OTIEPaTOPOB:
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JMP, CAL, RET — cooTBeTcTBeHHO omeparop Oe3ycIOBHOTO Mepexoja, 0e3yCIOBHOTO BBI30BA U
0€3yCIOBHOTO BBIXO/A.

JMPX, CALX, RETX — coOTBETCTBEHHO ONEpaTOp YCIOBHOTO IMEPEX0Ja, YCIOBHOTO BbI30BA U
YCJIOBHOTO BBIX0OAa. IHCTPYKIHSL, coleprKaias JIo00H UX 3TUX ONIEpaTOPOB, BBIMOJHAETCS TOJIBKO TOT/A,
korja result=TRUE, B npoTHBHOM cliy4ae HTHOPUPYETCS.

JMPC, CALC, RETC — coOTBETCTBEHHO ONEpaTOp YCIOBHOIO MEPEX0J]ia, YCIOBHOTO BBI30BA U
YCIIOBHOTO BBIXOJA. OTH OIEpaTopbl CJIEAYIOT HENOCPEACTBEHHO 3a OIEpaTopoM CpaBHEHMS.
WHeTrpykuus, coaepxaiias 000 MX 3TUX ONEPATOPOB, BHIIIOJHAETCS TOJBKO TOTJa, KOrja pe3yjbTaT
IIpeblAyILel ollepaluy CPaBHEHUS UCTUHEH, B IPOTUBHOM CJIy4ae UTHOPUPYETCS.

Onpenenelme NEPEMECHHBIX H KOHCTAHT

Buja koHCTaHTHI MM TIepeMEHHOH (rno0ajibHas, JIOKaJdbHAs) 33JaeTCs ONEpaTOpOM, C TMOMOIIBIO
KOTOpOTO JaHHas MepeMeHHas (KOoHcTaHTa) ompenensercs. CHHTaKCHC OIEpaTOpOB ONpEICICHHs
MEPEMEHHBIX TPE/INoJaracT 00s3aTeNIbHOE YKa3aHUEe THITA TAHHBIX:

//lonipeienieHye JOKaJIbHOM CTPOKOBOM

//mepemenHoOM myVar

VAR myVar: STRING; END_VAR

Tun paHHBIX ompenenser pasMmep BblaenseMod namaAtd. Jlnsg ykasanus tuna B Texno ST
OTIPEJICTICHBI CIIEYIOIINE KIFUeBbIe CJI0Ba (B KPYIJIBIX CKOOKAX yKa3aHO COOTBETCTBHE TUIY NaHHBIX C):

BOOL (bool) — 6yneso 3unauenue pasmeproctsio 1 6aiit (true (1) nmm false (0));

SINT (__int8) — nenoe co 3HakoM pa3mepHocThio 1 Gaiit (-128 ... 127);

USINT (unsigned __int8) — nenoe 6e3 3naka pasmeprocthio 1 6aiit (0 ... 255);

INT (short) — nenoe co 3nakom pasmepHOCThIO 2 Gaiira (-32768 ... 32767);

UINT (unsigned short) — menoe 6e3 3naka pasmeprocthio 2 6aiita (0 ... 65535);

DINT (long) — uenoe co 3nakom (4 Gaiita) (-2147483648 ... 2147483647);

UDINT (unsigned long) — nenoe 6¢3 3uaka (4 Gaiira) (0 ... 4294967295);

TIME, DATE, TIME_OF_DAY, DATE_AND_TIME - cootBerctBytor DINT. 3nauenus
MEPEMEHHBIX ATHX TUIIOB 33JIAI0TCSI aHAJIOTUYHO COOTBETCTBYIOIIMM BPEMEHHBIM KOHCTaHTaM;

REAL (float) — BemectBennoe yucio (4 Oaiita) (MakcuManbpHoe 3HaucHue 3.402823466e+38);

LREAL (double) - BemectBennoe umcino (8  Gaiir) (MakcMMaabHOE  3HAYEHHE
1.7976931348623158e+308);

STRING (char []) — 256 cumBooB B koauposke UTF-8 (512 Gaiir);

HANDLE - cnernuanbHBIN THII, UCIIOIB3YEMBIH JUIsl XpaHCHHUS BHEUIHUX JIaHHBIX B BHUJE YHUCIIA,
uMeeT pa3sMepHOCTh 4 OaiiTa, HE MOXXET OBITh UCIOJB30BaH B apU(METHUSCKHX, JOTHUECKHX M T.II.
oTeparmsx.

KpoMe yka3aHHBIX THIIOB, MEPEMEHHOW MOXKET OBbITh MPUCBOCH CTPYKTYPHBIA THUI, CO3JIaHHBIN
noJib30oBareneM. Takas mepeMeHHast SBISCTCS KOHKPETHBIM 00ObEKTOM YKa3aHHOTO THIIA.

[Tpu onpeneneHnu MEPEMEHHOM MOXKET OBITh 3aJIaHO €€ 3HAUCHHE:

VAR i: INT:=0; END_VAR

Ecnu npu onpesieneHny nepeMeHHON ee 3HaUYeHHe He 33/1aH0, TO ATOH MEPEMEHHOW M0 YMOIYaHUIO
MPUCBANBAETCS CIICAYIONICe HaualbHOE 3HAYCHHUE:

— yuciioBas nepemenHast — 0,

— nepemenHas Tuma BOOL — FALSE;

—nepemenHas Tuna STRING — mycras ctpoka;

— nepemenHnas tuna HANDLE — 16#00000000 (0 8 popmare HEX);

—nepemennas Tuna TIME, DATE, TIME_OF_DAY wumu DATE_AND_TIME - 0.

[Tpu onpeneneHny KOHCTAHTHI 3aJJaHUE €€ 3HAYCHHUS 0053aTEIILHO:

VAR CONSTANT myConst: INT:=13; END_VAR

B oTnnumne oT nepeMeHHoM, 3HaUeHHEe KOHCTAHThI B IIPOrpaMMe U3MEHSTh HEJIb3s.
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Ocob0eHHOCTH NMPUCBOCHUSA 3HAYEeHUH NMEePEMEHHBIM

IIpu npucBoenun 3HaueHuss nepemeHHo tuna TYPEl mnepemennoit tuna TYPE2 HyxHO
YUUTBIBATh CIIEAYIOIIEE:
IIPUCBOEHUE KOPPEKTHO TOJBKO B TOM ciydae, ecnu Tun TYPE2 3akmtouaer B cebe Bce uucna
tuna TYPEL:
VAR a: REAL :=-1564.343; END_VAR
VAR b: USINT :=50; END_VAR
a="Db; //koppekTHas oneparus
b =a; //mHexoppekTHas onepanus
MIPUCBOCHUE KOPPEKTHO, ecnu oauH m3 tunoB — BOOL, a ngpyroit — mo0OH YHCICHHBIN.
Jlornueckoe 3Hauenne TRUE cootBerctByer eauuuue, FALSE — nymto; Hynb cootBerctByer FALSE,
m000€ HEHYJIEBOE 3HAUY€HUE, B TOM YHCIIe OTpUllaTelbHoe, cooTBeTcTBYeT TRUE:
VAR a: BOOL; END_VAR
VAR b: SINT :=-50; END_VAR
a=b; //a=TRUE, xoppekTHas onepauus
b =a; //b =1, koppexTHas oneparys

Omnepartopsl

OrnpeneneHsl Cenyrome oneparopsl, oopasyromiue npeanoxerus: Texno ST:

return

if

case

while

repeat

for

break

exit

continue

onepaTopsl onpeeaeHus nepeMeHHbIX

OnepaTop MHACKCHPOBAHMS IJIEMEHTOB MAaCCUBA

goto

Omneparop return

Omnpenenensl 2 BapuaHTa 3aJaHusl JAHHOTO OIlepaTopa:

return {BbIpa;eHue}

HeiictBue: Boixoq 3 ¢pyHkuun Texno ST. 3naueHuem GyHKIHUH SIBISICTCS 3HAUYCHUE {BBIPAKCHHUS | ;

return

HeiictBue: Boixoa u3 ¢pyHkiuu-6i1oxa Texno ST.

IIpumep

RETURN (2 + ARG_000 ** 2);

Oneparop if-then-else

JlaHHBIN onepaTop HAUYMHACTCS ¢ KIroueBoro cioBa if u 3akaHuuBaercst KitodeBbiM ciioBoM end_if,
Omnpenenensl 3 BapuaHTa 3aaHMs JAHHOTO OIleparopa:

Bapuanr 1

if {BbIpa:kenue} then {nmocienoBarenbHOCTH Npenaoxkennii} end_if

JleiicTBue: ecnu {BBIpAKEHHWE} WMCTUHHO, BBITIONHSETCS {MOCJIEIOBATENLHOCTD MPEATIOKECHUN },
WHa4ye HUKAKUX JIEUCTBUM HE MPOU3BOIUTCS.

Bapuanr 2

if {BbIpa:kenue} then {mocienoBaTe1bHOCTDH NpeAIOKeHnii1}
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else {mociegoBaTeqabHOCTh Npenaoxkennii2} end_if

HeiicTBue: ecnu {BblpakeHuel} MCTUHHO, BBIMOJHSETCA {IOCIIEIOBATEILHOCTh MpPEIOKeHui ]},
MHaue BBIMIOJHACTCS {IIOCIEI0BATEILHOCTD MPEUIOKEHUH 2} .

Bapuanr 3

if {BbIpa:kenuel} then {moc;ienoBaTebHOCTH NMpeATOKeHNIi1}

elsif {BbIpa:kenune2} then {mocsenoBaTeILHOCTH NMPeIIOKEHUIT2}

elsif {BbIpa:kenuneN} then {noc/ienoBaTebHOCTH NMpeNI0KeHUIHN}

else {mociexoBaTeJbHOCTH Npeato:kennii} end_if

JleiicTBHE: BBINOJIHAETCS MEpBasi MO MOPSIKY {IIOCIIEOBATENbHOCTD MPEAJIOKEHUH |, Ul KOTOPOI
COOTBETCTBYIOIIEE  {BbIpaK€HME} UCTUHHO. Eciu Bce {BBIpaKEHHUS} JIOKHBI, BBITIOJIHSICTCS
{nocen0BaTeNbHOCTD MPEUIOKESHHUH |, CIEAYIONIAs 3a KITFOUYEBBIM CIIOBOM €lse.

KomnuectBo OnokoB "elsif {Beipakenne} then {mociemoBarenbHOCTH MpeUIOKECHUI}" He
OTpPaHHYEHO.

IIpumep

B pesynbrare BhIMOMHEHUs ciemytomiero koaa nepemenHor VAR 000 mpucBamBaercsi 3HaueHUE
200. BepInonHseTcsl TOJNBKO OJHO, MEPBOE MO MOPAAKY JAEHCTBUE, Ui KOTOPOTO YCIOBHE HCTHHHO,
MO3TOMY JeHcTBHE, cienyromee 3a koHcTpykiued ELSIF... THEN, Brimoneno He Oyzaer, HecMOTps Ha
TO, uTo ycnoBue VAR 002 <1 mcrnHHO:

VAR VAR_000 : INT; END_VAR

VAR VAR_002 : REAL :=0.5; END_VAR

IF VAR_002 <2 THEN

VAR_000 = 200;

ELSIF VAR 002 < 1 THEN
VAR_000 = 500;

ELSE

VAR_000 = 300;

END_IF;

Omneparop case
Omnpenenensl 2 BapuaHTa 3a/laHusl JAHHOTO OIleparopa.

Bapuanr 1
case {BbIpa:kenue} of
{cIUCOK 3HAYCHUH } : {TIOCIIEIOBATEIHPHOCTD MPEIOKECHUM |

{crHCOK 3HAYCHUH } : {TIOCIIEIOBATEIHBHOCTD MPEIIOKECHU }
end_case

Bapuanr 2

case {BpIpaxxeHue} of

{cnucox 3HaveHuii }: {TIO0CIeN0BATENBHOCTD MPEATOKEHUN |

{cnucok 3HaveHuii }: {I0CIeI0BATENBHOCTD MPEATOKEHUN |

else {mocjen0BaTEJILHOCTD NMPEATOKEHHN I}

end_case

Criicok 3Ha4YEeHUN TMPECTaBIIsAeT cO00K HAOOp MENBbIX YHCEN MM Ha0Op IMAna3OHOB IEbIX YHCe,
pa3aeneHHbIX 3anaToi. J[nana3on 3aaercs B BUE

{HMKHASA rpaHMLa} .. {BepXHsAS IPaHULIA}

JleiicTBHe: ecnu pe3ynbTaT BBIUMCICHUS {BBIPOKEHUS} MPHHAJICKUT MHOXKECTBAM 3aJaHHBIM
{criuckaMu 3HaAuUEHWI}, BBITIOJHSAETCS COOTBETCTBYIOMIAS {IOCIEAOBATEIHHOCTh MpeioxKeHuii}. Eciu
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pe3yibTaT BBIUMCICHHUS {BBIPAXEHUS} HE TMPUHAMICKAT HU OJHOMY M3 33JaHHBIX MHOYECTB,
BBITOJTHSETCS {II0CIICI0BATEIBHOCTD MPEIUIOKEHHH |, CICIYIONIAs 3a KIFOUEBBIM CIIOBOM else.

IIpumep

B pesynbpraTe BeinonHenus cienyromero koga VAR 001=500:

VAR VAR_000 : INT; END_VAR

VAR VAR_001 : INT; END_VAR

CASE VAR _000 + 4 OF

0..2:VAR_001 = 200;

3,4,5: VAR _001 = 500;

END_CASE,;

Oneparop while

CuHTakcuc:

while {Bbipaxenne} do {mocienoBareabHocTh Npeatoxennii} end while

JleiicTBue: MOKa {BBIPAXKEHHUE |} UCTUHHO, BBITIOJTHACTCS {IIOCIIEI0BATEILHOCTh TIPEJIOKCHUI | .

IIpumep

[Tocne BeimosiHeHus caexyroniero koga VAR 001=16:
VAR VAR _000: INT :=10; END_VAR

VAR VAR _001: INT; END_VAR

WHILE VAR 000 >2 DO VAR_000 = VAR 000 - 1;
VAR_001 = VAR 001 + 2;

END_ WHILE;

Omneparop repeat

CuHrakcuc:

repeat {mocJjie10BaTeJbHOCTh NMpeAJio:KeHuii} until {Bbipaxenue} end repeat

JlelicTBue: moOKa {BBIpaXEHWE} WMCTHHHO, BBITIOJHSICTCS {IOCIEAOBATEIBHOCTh MPEIOKEHHUM }.
Ecmu {BbIpakeHue} j10KHO, {TIOCIIEIOBATEILHOCTD MPEIJIOKCHU | BRITIONHsAETCS | pas.

IMpumep

[Tocne BeinmosiHeHus caexyroniero koga VAR 001=20:

VAR VAR_000 : INT :=10; END_VAR

VAR VAR_001 : INT; END_VAR

REPEAT VAR_001 = VAR_001 + 2; VAR_000 = VAR_000 + 1; UNTIL VAR_000 < 20
END_REPEAT,

Omneparop for

CuHrakcuc:

for {uHMOManu3anus nepeMeHHOM NMKJIa} to {BbIpa:keHuel} by {BbIpaxkenue2} do
{moc1e10BaTEIBLHOCTD MPEII0KEHNH }

end_for

NHnnmanuszanust nepeMeHHON [UKIIa UMEET BU/L:

{ums1 mepeMeHHOI1} :={BbIpaKeHne}

JleiicTBue: Toka 3HAYEHHE MEPEMEHHOM IMKIa MEHbBIEe WM PaBHO 3HAYCHHUIO {BbIpakeHusl}
BBITNOJIHAETCS {IIOCIIEe0BATENbHOCTh MpeuIokeHui . [lo 3aBeplIeHNH KaXJI0ro IMKIa K HepeMEHHON
[MKJIa TpuOaBiIsieTcs 3HaUeHUE {BbIpaXXKEHU2 }; €CIM OHO He 3aJaHo, ipudasiseTcs 1.

C nomombto omepatopa for Hemp3s MOCTPOUTH LUK ¢ YOBIBaOUIMM cUeTYMKOM. [ cozmanus
TaKUX HUKJIOB HY)KHO UCIIOJIb30BaTh orepatopsl While u repeat.

IIpumep
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[Tocne BbmoaHeHus caeayromero koga VAR 001=22:

VAR VAR_000 : INT :=10; END_VAR

VAR VAR_001 : INT; END_VAR

FOR VAR_000 =10 TO 20 DO VAR_001 = VAR_001 + 2; END_FOR,;

Oneparopsl break n exit

Omneparopsl break u exit sxBuBaIeHTHBI.

CuHTakcuc:

break

exit

I[eﬁCTBHGZ BBIXOJ 3a HOpCAC/Ibl LUKIIA. B CJIyda€ BJIOKCHHBIX LHUKIJIIOB BBIXOJ OCYHICCTBIIACTCA
TOJIBKO M3 TCKYHICIO HUKJIA U HC 3aTPparuBacT BHCIIHUC.

Omneparop continue

CuHTakcuc:

continue

JlelicTBue: Tepexoj B KOHEI[ IUKJA, T.C. BBIPAXKECHHUsS, CIEAYIOIIME 3a oreparopoM continue o
KOHIIa ITMKJIa, HE BBIIIOJIHAIOTCA.

OmnepaTtopsl onpeaeaeHUs MepeMeHHbIX

Oneparopsl ompeaeseHuss TMEePEeMEHHBIX MOTYT ObITh 3aJlaHbl BPYUHYIO (KpOME OIepaTopoB
omnpezeneHus rIo00anbHbIX TEPEMEHHBIX) WM C TOMOUIBI0 TAOJUYHOTO peJaKTOpa.

B si3p1ke ST omnpeneneHs! ciieayromue onepaTopsbl JAHHOTO TUTIA:

var

{ompenenenue nmepeMeHHOM }

{ompenenenue nmepeMeHHOM }
end_var

var_global
{ompeneneHue nepeMeHHOH }

{ompeneneHne nMepeMeHHOM }
end_var

var_arg
{omnpeaeneHue nepeMeHHOH }

{ompeaeneHue nepeMeHHON }
end_var

var_input
{onpeneneHne nepeMeHHOM |

{onpeneneHne nepeMeHHOM |
end_var

var_output
{onpeneneHne nepeMeHHOM |

{omnpeneneHne nepeMeHHOM |
end_var
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var_inout
{onpenenenrne nepeMeHHOM }

{ompenenenrne nepeMeHHOM }

end_var

ITocie kmroueBoro ciaoa end_var Touka ¢ 3arsToi He CTaBUTCS.

JleiicTBHe: ompenenseT HOBYIO IepeMeHHY. [Ipu mcrnons3oBaHMM COBMECTHO ¢ constant 3apmaer
KOHCTaHTY.

Omeparop var ... end_var ucrosib3yercst Uil CO3[aHUsl JIOKAIbHBIX MEPEMEHHBIX M CTPYKTYD;
MO>KET UCIOJIb30BaThCSl B OCHOBHOM MTPOrpaMMe WM €€ KOMIIOHEHTE ((PyHKIUN).

Omneparop var_global ... end_var ucnons3yercs i co3aHus TIOOATBHBIX MEPEMEHHBIX; MOYKET
WCIIOJIb30BAThCSI BHE OCHOBHOW MPOTPAaMMBI M €€ KOMIIOHEHTOB ((PYHKIIHIA).

Omneparop var_arg(var_input) ... end_var ucnonb3yercst [uist OTpeaeIeHUs apryMeHTOB (OCHOBHOM
MporpaMMbl WM ee (PyHKUUM), meperaBaeMbIX Mo 3HaueHuto. OmpeseneHue apryMeHTa C IMOMOUIbIO
3TOTO OIEpaTOpa PAaBHOZHAYHO 3aJIaHUIO apTyMEHTA TUIIA BXO/ B TAOJIMYHOM PENAaKTOPE.

Omneparop var_output(var_inout) ... end_var wucnons3yercss sl OINpPEACICHHs apryMEHTOB
(oCHOBHOM TIporpamMmbl WU €€ (YHKIMIA), TepenaBaeMbiXx Mo ccbuike. OmpeneneHue aprymeHTa ¢
MOMOII[bIO OTIepaTopa var_output...end_var paBHO3HAYHO 33J[aHUIO B TAOJMYHOM PEIaKTOPE apryMeHTa
TUMA BBIXOJ, a OMNpEJeieHHe apryMeHTa C MOMOIIbI0 omepaTopa var_inout..end_var paBHO3HAYHO
3aJJaHUI0 apT'yMEHTa TUIIA BXO/1/BBIXO/.

Coznianue apryMeHTOB BpPYYHYIO C IOMOIIBIO YKa3aHHBIX OIEPATOPOB MOKET MCIIOJIb30BAThCS
TOJIBKO B OTJIAJJOYHBIX MpPOrpaMMax — Uil TaKUX apryMEHTOB HEJb3s 3a7aTh MNPUBSI3KY. ApPryMEHTHI
paboyeil mporpaMMsl ClielyeT CO3/1aBaTh C IOMOIIBIO TaOJIMYHOTO peAaKTopa.

Bripaxkenue {onpenesenue nepeMeHHOM} NUMEET BU/I;

{MM# epeMeHHOM}: {TUIl IepeMEeHHO};

{MM# epeMeHHOM}: {TUIl MepeMeHHOM} :={BbIpasKeHue};

{ums nepemMeHHoi}: array [] of {Tun nepemenHoii};

{umMs nepeMeHHO}: array [{pa3mepHocTH MaccuBa}| of {TUIl mepeMeHHOI1};

{ums1 mepemeHHoii}: array [{pa3MepHocTH MaccuBa}] of {Tum nepemMeHHOIi}:={HayaJbHbIE
3HAYEHMS};

Bripaxkenust {pa3mMepHOCTH MaccuBa} 3a7al0TCs B BUE IMANa30HOB H3MEHEHHS MHIEKCOB MAaCCUBa,
pa3lieNeHHBIX 3alsATOM.

JlnanaszoH U3MEHEHUs1 NHIEKCOB MacCHBA UMEET BU

{HWKHSS TPaHUIIA} .. {BEPXHSAA rPaHULIA}

1581071

{pa3mep maccuBa}

obo3Havaromuii auanazon ot 0 7o {pasmep maccuBa}-1. B ciyuae, ecnu pa3sMepHOCTh MaccuBa He
yKa3aHa, OH CYUTAETCS MIyCThIM U 05KMJIA€TCS €r0 MHUIMAIN3ALHUs B X0/1€ BBIIIOJIHEHUS IPOTPAMMBI.

Bripakenus: {HayaibHbIC 3HAUEHUS } UMEIOT BHJI CIUCKA HAYaJbHBIX 3HAYCHU SJIEMEHTOB MacCHUBa,
pazzeneHHbIX 3ansaTod. Kaxkaoe HayanbHOE 3HAUEHUE MMEET BHUJ BBIPAKEHHUS, BBIUHMCIEHHUE KOTOPOTO
JIaeT peajbHOE HaYaJIbHOE 3HAYECHHE, NI KOHCTPYKLIMHU

{mesouunciaeHHas KOHCTaHTa} ({BbIpaxKeHHe})
rae {leJoYyHCIeHHas KOHCTaHTa} 3a/JaeT KOJWYECTBO JJIEMEHTOB, KOTOPBIM IPHUCBAUBAETCS 3TO
3HaueHue. [Ipu npucBoeHNN HayadbHBIX 3HAYEHUI 3J€MEHTaM MacCUBa MEPBBIM U3MEHSETCS MOCIeIHUN
WHJIEKC MacCHBa.

OO6nacTh 1eHCTBUS UMEHU TIEPEMEHHON OMpeeNseTCs MO CIeIYIOIIUM MPaBUIaM:

° rjo0ajbHbIe IEPEMEHHbBIE JEHCTBYIOT B paMKaxX MPOTPaMMbl U COXPAHSAIOT CBOE 3HAUEHUE
MEX/Iy BBI30BaMH MPOrpaMMbl. B yacTHOCTH, TI0OanbHBIMU sBIIsItOTCS TIepeMeHHble FBD- u LD-610k0B;
° JIOKAJIbHbIE TIEPEMEHHbIE M apryMeHTbl JCHCTBYIOT B paMKax OOBeKTa (MporpamMmbl,

(GyHKUIUH, CTPYKTYpPBI), B KOTOPOM OIPEJIENICHBI.
IIpu npuBs3Ke NEPEMEHHON TI0 UMEHU OHA UILETCA B CIEAYIOLIEM MOPSAAKE: JIOKAJIbHBIE, ApTyMEHTHI
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(byHKIMY, TIEpeMEHHbIC-YWICHBI CTPYKTYPBI, II00aIbHbIC.

Oneparop HHAEKCHPOBAHMS 3JIEMEHTOB MacCHBA

CuHrakcuc:

{umsa} | {muaekc 1}, ... {unaexc N}]
rae {MmMsi} — UMs TNEepeMEHHON WM (QYHKIHMH, BO3Bpamaromeid maccus, a {mHaekc k} — mernoe
HEOTpHUIaTeIbHOe 4ucio wuiu nenouncinenHas mnepemenHas (kpome UINT m USINT). KommdectBo
MHJIEKCOB 3aBUCUT OT Pa3MEPHOCTU MacCHUBa.

JleiicTBHE: BO3BpAIIAET CCHUIKY HA AJIEMEHT MAacCUBa, KOTOPasi MOXKET ObITh MCIIOJIb30BaHa B JIEBOI
Y IIPaBOM 4acTH olepaTopa NpUCBauBaHUs.

Oneparop goto

CuHTakcuc:

goto {MeTKa CTPOKM}

JlelicTBue: O€3yCcIIOBHBIN MEPEX0]T K CTPOKE KOJia ¢ yKazaHHOU MeTkoil. OmnepaTop goto u meTka, Ha
KOTOPYIO 3TOT ONEepaTOp CChUIAETCSA, JOJDKHBI HAXOAUTHCS B OJJHOM U TOM € IPOTPaMMHOM KOMIIOHEHTE
(mporpamme, GpyHKIUHU U T.I1.). MeTKka 10JKHA HAYMHATHCSI ¢ OYKBBI U OTIENATHCS OT KOJIa MPOTPaMMBI
JIBOETOYHEM:

Q.dto myLabel2;

myLabel2:
END_PROGRAM

YucaoBble KOHCTAHTDI

JlecATUYHBIE LEIOYNCIEHHbIE KOHCTAHTBI COCTOST M3 HEHYJIEBOW LUQPHI, 32 KOTOPOH clenyer
MIOCJIEI0BATEIbHOCTD JECATUYHBIX IUPP:

123, 456, 7890

JIBOWYHBIE L[EIOYNCIIEHHbIE KOHCTAHTBl HAUYMHAIOTCSA ¢ IpeduKca 2#, 3a KOTOPbIM CIEAYIOT HUPbI
0 nim 1:

2#1001, 2#1100

BocemepuuHble 11€10YNCIEHHbBIE KOHCTAHThl HAaYMHAIOTCS ¢ mpedukca 8#, 3a KOTOPBIM CIEAYIOT
uudpsr ot 0 g0 7:

8#777, 8#0123

HlecTHaanaTepuyHble KOHCTaHTHI HAYMHAIOTCS ¢ npedukca 16#, 3a KOTOpBIM cienyroT Hudpsl UiIu
Oykebl a...f. BykBbI MOXHO 33/1aBaTh Kak B HHKHEM, Tak U B BepxHeM peructpe (A...F):

16#123, 16#EA7

BeriecTBeHHBIE KOHCTAHTBI COCTOSIT U3 LIEJIOM U APOOHOM YacTH, pa3ziesieHHON Toukoi. JInbo uenas,
1100 ApoOHas 4acTh MOKET OTCYTCTBOBaTh. Unciaa MOTYT 3a7aBaThes B hopMmare ¢ IIaBarolield TOuKoil,
IIPU 3TOM OHH cONpoBOXkaat0TCs cypdurcom E ¢ ykazaHuem IecsITHYHOro Mopsiika:

1.23,123., .123, 0.123E3, .123e-3, 123.E+5

BpemeHHbIe HHTEpBaIbl COCTOAT U3 Mpedukca t# umu time#, 3a KOTOPBIM CIeIyeT 3auch B BH/IC

<gHu>d<yacbI>h<MHMHYTBI>M<CeKYHIbI>S<MHJLIMCEKYHIbI>MS

JTro06ast cocTaBIsIoNIas MOKET OBITH OmylieHa (Harmpumep, 3amuchk t#1h10s sBisercs KOppeKTHOH U
o3Hayaet 1 yac 10 cexyna). BpemeHnHOI MHTepBai NPUBOIUTCA K LIETOYUCICHHOMY BUAY, O3HAYAIOLIEMY
KOJIMYECTBO MMJUIMCEKYH/I B 3aJaHHOM BPEMEHHOM HHTEpBaJe.

Jlata cocrout u3 npedukca d# wmu date#, 3a koTopsiM creayer 3amuchk B Buae Yyyy-mm-dd (ron,
MecsIl, IeHb). [IpUBOUTCS K LENIOUUCIEHHOMY BHJy, O3HAYAIOLIEMY KOJIMYECTBO CEKYH/I, MPOILEIIIEe C
0 yacoB 1 sHBaps 1971 roga no 0 yacoB 3aJaHHOM J1aTHI.

Bpemst mHst coctout u3 npedukca tod# umm time_of_day#, 3a koTopeIM cieqyer 3amuch B BHUIE
hh:mm:ss (4ac, munyra, cexynaa). [IpuBOANTCS K LEIOYMCICHHOMY BHIY, O3HAYAIOIIEMY KOJHYECTBO
ceKyH/, nporuesmee ¢ 0 yacoB TEKyIero AHs.
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Koncranra "Jlata u Bpems" cocrout u3 npedukca dt# win date_and_time#, 3a koTopbIM cieayeT
3anuck B Buue Yyyy-mm-dd-hh:mm:ss (rox, mecsi, jaeHb, Yac, MHHyTa, ceKyHpaa). [IpuBomurcs k
LETIOYUCIIEHHOMY BHUJly, O3HAUYaIOIIEMy KOJIMUeCTBO ceKyH 1, mpoueamue ¢ 0 yacoB 1 suBaps 1971 rona
710 3aJJaHHBIX IaThl © BPEMCHH.

CTpOKOBbIe KOHCTAHTBI

CTpoKkoBBIE KOHCTAHTBI MPEICTABISIOT 000 HAOOp CHMBOJIOB, 3aKITIOUEHHBIX B OJUHAPHBIC WIIH
JIBOIHbIE KaBBIUKU: ’mepBasi CTPOKa’, 'Bropasi cTpoka". B cTpoke HEIOMYCTHMBI YIpaBIISIIOIINE
CHMBOJIBI, BKIJIFOYAsi TICPEBO/IbI CTPOKH, & TAK)KE KaBBIYKH U CUMBOJ $.

Jnsi pa3MemieHusi B CTPOKAaX MPOU3BOJIHBIX CHMBOJIOB TIPUMEHSIETCS MEXaHU3M OCKEHII-
MOCJIEI0BATEIBHOCTEH, HAYMHAIOIIUXCS ¢ cMMBoJIa $. OnpeieNieHbl CIeyIoIIUe MOCIeI0BATeILHOCTH:

$r — BosBpart kapetku, ko 16#0D;

$n — nepeBo cTpoku, ko1 16#0A;

$t — Tabynsanmsa, xox 16#09;

SUXXXX — UNICODE-cumBou ("X’ — mecTHaanarepudnas mudpa);

$x — cumBoa X (’X’ — MH0GOH CUMBOIT).

IIpumep

"Crpoxka ¢ kaBbrukoii: $°, cumsosiom $u0410 u mepesoaom crpoku $n"

Oco0eHHOCTH BBIYMCJICHUH

[lemouncieHHOCTh pe3ynbTata apu(METHUUECKHX BBIYUCICHUNW B MPOTpaMME HMMEET BBICIIHI
MPUOPUTET — JIaXK€ B TOM CIIy4ae, KOTJa 3TOT Pe3yJbTaT MPUCBAUBACTCS TEPEMEHHOW C TIaBaromiei
TOYKOH.

[TycTs, HamipuMep, B iporpaMMe o0ObsBiicHa epemernas float:
VAR VAR_000 : REAL; END_VAR

Torna:
VAR _000=2/10 /IVAR_000=0
VAR 000=2./10 /IVAR_000=0.2

VAR_000=2./10 +2/10 //VAR_000=0.2

KonTposbHbie BOpochl
OxapaxTepu3yiiTe sS3bIK CIICKa HHCTPYKImit IL.
B 1em HazHauenue Mou(UKATOPOB B si3bike IL?
Hazoswure Tpu criocoba as1st BI30Ba (yHKIIMOHAIBHBIX OJI0KOB B si3bIKe IL.
Jliist gero ciyat MOIU(QUKATOPHI B si3bike IL?
UYro Takoe orepaTop B si3bike 1L?
C NOMOIIbIO KaKOH KOMaH/Ibl IPOU3BO/ISIT MPSIMOE OOBSIBIICHHE aJpecoB B si3bike IL?

oL E
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JlabopaTopHasi pabora NeS PaspabGorka rpaguyeckoro unrepdeiica HHTErpMpPOBAHHBIX
CHCTEM yIpaBJICHUA

JIAB §
Pa3zpaboTka rpaguyeckoro unrtepgeiica

I'paduueckoe mpeacraBieHUe XOna BBHIIOIHEHHs TEXIpOIEcca, a TAaKKe YIPaBICHHE TEXIIPOIECCOM C
MOMOIIBIO TPpaUUEeCKNX CPENCTB SIBISIOTCS OMHUMH W3 TaBHBIX 3anad, pemaembix TRACE MODE 6. [Ins
pa3paboTku Tpaduueckoro wuHTepdelica omepaTropa B HMHTETPUPOBAHHYIO CpPEAY BCTPOCHBI PEIAKTOP
npencrasiaenns ganubix (PI1JI) u ero mogudukanus — ePIIJL (puc. 20):

[ F:fTrace Mode 6/My_ first_project.prj - VHTerpupoBaHHas cpeaa pa... Q@@l

FPaiin [poerr Mpaeka Cepeuc Bun Okno Cripaska
‘RE-H @O At g §iva FEBBEX [mYAXid-T-
HAaR)/ w0aN00 NElWE=A041.04 X

| il vavgg BIUlA-id-B-=-8-
I Haeurarop nposkTa X 12| Fxpanttl 12 Fxpanti2 © 14
I ~

Py
) Pecypesl Iupantl

& Watinone_npor
. Jrpanit2
[ Watinone)_akp: 3

< »

Ll afinoHel_akpatos Jkpanit?

3 D0EKTa 2400617 20062 2005 47 x

Jraxy
== Tpern -EnpaBKa
Ei% @ ¢ ¢«
= [fa¥]
= = K. puesiz M eTosHir
CeaiicTEn HaueHue A
[ pueHTaLMA [ OpME0HTANEHD

lzer gona I

Bazoem wpkgr M5 Shel Dig.8
v

Macuratinpyereii Falze p ;

32.00,16.00|450.00 % 350.00|0.00°  snap ON

Puc. 20. Pedaxmop npedcmasieHusi OQHHbIX

Otpe3kn, TpUMBIKaIIKE K OJOKy crpaBa, O0O3HAYalOT BBIXOABI ONIOKa (BO3BpamiaeMble (yHKIHEH
3HAYCHHUS ).

I'padmueckuii naTepdeiic onepatopa pazpadareiBaercs B PII/I B Buae Habopa rpaguyecKux 3IKPaHOB WU B
ePI1/] B Buyie Habopa rpaduuecKux MmaHesei , SBISIONIMXCS KOMIIOHEHTAMU ITPOEKTA.

Pa3pabotka nceBnorpaguueckoro uarepdeiica oneparopa st y3JI0B, KOTOPbIE UCIOIHSIOTCS MOHUTOPAMH B
cpene DOS, onncana B paznene MHeMOCXeMBbI.

Jns co3maHus mabiioHa 3KpaHa HY>KHO BBIIOJHUTH KOMaHAy JKpaH, JUId Cco3JaHHs 1alloHa MaHenu —
komaHay I'padpuyeckas naneap u3 KoHTeKCTHOro MeHro cios llladsioHbI 3kpaHoB.

C wmenplo B3aMMOJEHUCTBHS C JPYTMMH KOMIIOHEHTAMH NPOEKTa sl SKpaHa/aHeIH MOTYT OBITh 3aJaHbl
apryMeHTBHI.

CoBOKYyIHOCTh TpaUuecKUX 3KpaHOB/MaHeNned y3ia oOpasyer ero rpapuyeckyro 06a3zy. COBOKYMHOCTb
rpa¢uueckux 0a3 Bcex y3noB pazpabarsiBaemoro npoekra ACYTII oOpasyer rpadguyecKky o 4acThb MPOEKTa.


graph.chm::/Redaktor_predstavleniya_dannwh.htm
graph.chm::/Redaktor_predstavleniya_dannwh.htm
graph.chm::/Mnemoshemw.htm
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I'paduueckuii sKkpaH/maHens MOXET COIEpPKAaTh OJWH WM HECKOIBKO TpapHUuecKuX CJI0eB, KaXAbld M3
KOTOPBIX, B CBOIO OYEPE/Ib, MOKET COAEPKATh OJUH HJIM HECKOJIBKO MO/ACI0EB.

B crnosix rpaduyeckoro skpaHa/maHenu pasMemarorcs rpaguueckue 3JeMeHTh (HIKe cOoTBeTcTBeHHO D
u elJ). I'papuyeckue smeMEHTH MMEIOT HAOOpPHI HACTPAaUBACMBIX ATPUOYTOB, JHMHAMMYECKHX CBOHCTB U
(¢yHkumii ynpasjenus. JTH napaMeTpbl ONPENeNsioT BUI Tpaduyueckux
9JIEMEHTOB M BBIMOJIHSAEMbIE UMK (QYHKIMH OTOOpa)XeHHUsI U yIpaBJieHus TpHu padote B peanbHoM Bpemenn. PIIJI u
ePIIJ{ comepkaT OONBLIOE KOJUYECTBO BCTPOCHHBIX TpaUUEeCKUX BIIEMEHTOB, MO3BOJSIOMIMX HW300pa3UTh
IPAaKTHYECKU JIIOOOH TEXIMpPOLeCC, BBIBECTH Ha [HUCIUIEH BCIO HEOOXOAMMYK HH(OPMALUI0 O XOAE €ro
BBITIOJTHEHHUS, @ TAK)KE YIPABIATH TEXIIPOLIECCOM.

I'naBHoe MeHI0 ¥ MaHeJu HHCTPYMeHTOB PITJI

Hanens uncmpymenmos ’I' pagpuueckue nemenmeot’
C moMoIIpI0 MHCTPYMEHTOB 3TOW IMaHeNW BHIOMpAIOTCS TpaduuecKue 3JEMEHTHI Ui pa3MeleHUsT MX B
rpaduyeckux ciosx 3kpaHoB. [1pu Beioope ['D peaakTop NepexoauT B PeKUM pa3MeIlcHHs.

C noMoInIpI0 KHOIMKH JTAHHOM MaHEeNM MOXXHO IEPEUTH B PEXKUM PENAKTUPOBAHUS, C IOMOLIbIO KHOIIKU

"’F — B PCXKUM SMYJIALINUN.

Knonka m) MpeaHa3HayeHa Ui TEPeKITIOYeHHS pPeKHMa OTOOpaKeHUs rpaduyeckux OSKpaHOB
(OOBIYHBIN/TIOTHOIKPAHHBII).

Menro u nanenv uncmpymenmos ’llpaska’

Menro n maHens uHCTpyMmMeHTOB IIpaBka comep)kaT psii THHOBBIX MHCTPYMEHTOB JUIS PENAKTHPOBAHUS
rpaduyecknx 3kpaHoB. J[aHHBIE HHCTPYMEHTHI JOCTYITHBI TaKKe U3 KOHTEKCTHOro MeHio ['D. KoHTekcTHOe MeHto
I'D comepsxut Takxe komanny KonupoBarh B n3dpanHoe.

100%  » o
B cmmcke (MacmTad) MOXHO BBHIOpPAaTh IMPEAYCTAHOBIEHHBIM MacmiTab WId BPYYHYIO 3a1aTh

HpOPI_3BOJIBHLIfI. EH}I BI:I60pa MpEAYCTaHOBJICHHOT'O Macmraba MOXKHO TakKKe MCIOJB30BATh KHOIKH

% /7% yng couerannst kmasum CTRLHILIIOC/MHAHYC Ha uudpoBoil kiaaBuaType. [Ipu BblIeIeHUU
HEKOTOpoil obmactn AXB SkpaHa ¢ TOMOIIBIO MBIIN C yACpKaHWEM KIABUIMA Z JKpPaH MacIITaOMpyeTcs B
MIN{C/A, D/B} pa3, rme CxD — pa3mepsl BuauMoii 00aact. Bo Beex ciydasx MacmTabupoOBaHHUE TMPOU3BOANUTCS
OTHOCHUTEJBHO IIEHTPA BUIMMOM 00JIACTH.

Menrwo ’Cepesuc’ u nanenv uncmpymenmos Tononozus sxkpana’

JlaHHBIC TIAHENIb WHCTPYMEHTOB M MEHIO CONEPXAT KOMAaHIbl JJIsl TIO3UIMOHUPOBAHHS U THPKUPOBAHUS
BBIJICTICHHOTO Tpa)UvIecKoro 3JeMEeHTa.

Mento CepBuc cOIEpKUT IONOIHUTENBHO KoMaHLy IlapameTpbl 3KpaHa.

Ianenv uncmpymenmos ’Ilapamempor mexcma’

B pexuMme pemakTUpoBaHHUS C IMOMOILIBIO THUIIOBBIX MHCTPYMEHTOB NAHHOW MAHENM 3aJaroTCsl MapaMerpbl
TEKCTa B BBIAECJICHHOM IpaduyecKkoM 3eMeHTe (BblaeneHHoU rpynne 1'9). JlaHHble KoMaHAbl TPUMEHUMBbI TOJIBKO
K TAaKOMY TEKCTY, KOTOPBIH MOXeT ObITh BBEIECH/OTPEAAKTUPOBAH C IIOMOILBIO KIIaBHATYPBI.

Bug I'D mpu ero pasmenieHnu B rpaguyeckoM CJIO€ 3aBHCUT OT NapaMeTpoB, YCTAHOBJICHHBIX C IIOMOLIbIO
WHCTPYMEHTOB 3TOH MaHENH.

IHanenv uncmpymenmos ’Ilapamempuot tunuu’
B pexumMe penakTupoBaHHs C MOMOIILI0 HHCTPYMEHTOB 3TOH MaHENIH 3aJar0Tcsl MapaMeTphl JMHUU (JIMHUH
KOHTYpa) BBIIEIEHHOT 0 rpa)uuecKoro 3aeMeHTa (BolaeneHHon rpynnsl ['9):

— BbIOOp 1BeTa JuHuH. 110 3TOM KOMaH/e Ha 3KpaH BBIBOAUTCS CTaHIAPTHBINA AUAJIOT BHIOOPA IIBETA;

- BBI60p TOJIIIIMHBI JIMHUMU.

~ — BbIOOp cTHiIsA JuHMH. [1o 3TOH KOMaHIE OTKpPBHIBAETCS CHUCOK CTHIICH, COAEpKalluid B TOM 4HUCIIE
onuuio be3 imHuu (mpu BEIOOPE 3TOH ONMUKHU JIMHUS HEBUIMMA).
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== BBIGOp Kpast IMHHH (IJIOCKMIi, KBAAPATHBIN, KPyrJblii). Hike Ha pucyHKaX MOKa3aH OJMH U TOT e
rpaduueckuii seMeHT TeKeT ¢ pa3nuHbIMU KpasMH JJMHUU KOHTYpa!

. MJIOCKMUIA;

® KBa/IPaTHBII;

® KPYIJIBIif;

Bug I'D mpu ero pasMenieHnd B rpagUyeckoM CIIO€ 3aBHCUT OT MapaMeTpoB, YCTAHOBICHHBIX C ITOMOIIBIO
MHCTPYMEHTOB HTOM ITaHENHU.

Ilanens uncmpymenmos ’Illapamempul 3anuexu’
B pexume pemakThpoBaHUS C TIOMOIIBI0 HHCTPYMEHTOB 3TOH TaHENW 3aJar0TcCsl MapaMeTphl 3aUBKH
BBIICJICHHOT 0 rpa)uuecKoro 3jieMeHTa (BblAeIeHHOM rpynnsl [13):

— BbIOOp 1BeTA 3aauBKH. [10 3TOM KOMaH Ie Ha SKPaH BRIBOJUTCS CTAHAAPTHBIN JTUaNOr BEIOOpa I[BETA;

i

=4 _ BRIOOp CTUJIS 3AJIMBKH.
Bua I'D npu ero pasMenieHny B rpadueckoM cJo€ 3aBUCHT OT ITapaMeTpOB, YCTAHOBJIIEHHBIX C TIOMOIIBIO
WHCTPYMEHTOB ATOM ITaHENHU.

Hanens uncmpymenmos ’Pecypchuvie o6ubnuomexu’
WHCcTpyMeHTHI JaHHOM MaHeNIu IMpeAHa3HaueHbI IS onepalui ¢ OMOIMOTeKaMH CTPOK, PUCYHKOB M JAPYTUX
PECYPCOB, KOTOPbIE MOTYT OBITh UCIOIB30BAHBI IIPH Pa3padOTKe rpaueCKUX IKPaHOB.

Menio *Buo’

KomaHnapl 3TOro MEHIO YIPaBJISIOT BUIMMOCTBIO PEIaKTOpa apryMEeHTOB dSKpaHa, okHa CJiom, TaOIUIlbI
rpaduyeckux 3yeMeHTOB M oOkHa M30paHHoe, a Takke MaHeraeld HMHCTpyMeHTOB TomoJiorusi IKpaHa U
IapameTpbl TEKCTA.

3a1aHue THMIOBBIX CBOMCTB rpa(lmqecm/lx 3JIEMECHTOB

B sTOM paszzerne onucaHbl TUIIOBBIE CBOMCTBA IPa)UIECKUX 3JIEMEHTOB M MHCTPYMEHTBI UX 3aJaHuUsl.
Crenmdudeckre cBOHCTBa OTACTLHBIX [0
paccMaTpuBalOTCA IpU ONMcaHuu 3Tux 0.

I'paduueckre 3meMeHTH UIMEIOT CIIEAYIOIINE HACTPauBaeMble CBONCTBA:

. ATpuOYTHI

o /lunaMuyecKue CBoiicTBa

o OYHKUUH YIIPABJICHUS

OTH mapaMmeTpsl ONpeNeNsioT BUA TpadUuecKuX JIEMEHTOB M BHIIONHIEMbIE UMH (DYHKITUH OTOOpaKEeHUS U
yIpaBieHus IpyU paboTe B peasbHOM BPEMEHHU:

Juns 3amanus cBoiictB I'D (rpymmser D) ncnons3yercs okHo CBoiicTBa 00beKTa, COMEpKaIIee Pa3InIHOe
YHCIIO BKJIAJIOK JUTA Pa3HBIX 3JIeMeHTOB (puc. 21).

UToObI OTKPHITH 3TO OKHO, HY’KHO BBITTOTHUTH KoMaHy CBOiicTBA W3 KOHTEKCTHOIO MEHIO BhIeneHHoro ['0
(Bermenennoit rpynmns! 1'D) wm neaxnsl Haxkats JIK Meimmm Ha 0. [Ipu cHATHYM BEImenenus "D OKHO ero CBOWCTB
aBToMaTn4eckd 3akpbiBaeTcs. OkHO CBOMCTBa 00beKTa HEIOCTYITHO, €CII TpadUecKril SIIEMEHT PacIoio’KeH B
CJI0€, PENAaKTUPOBAHNE KOTOPOT'O 3aIPELICHO.

ATpuOYTBI — 3TO TIpOCTeiime cBoiicTBa rpadudeckoro nementa. Onu 3amar0Tcs Ha Briagke (OCHOBHbBIE
cBoiicTBa) okHa CBOiiCTBA 00bEKTA.

B oxHe cBoiicTB aTtpuOyTsl MOrYT OBITH CIPYIIIHUPOBaHBl — HAUMEHOBAHUS TAKUX TPYII BBIICIECHBI
MOJYEpKUBaHUEM, IPU IBOHHOM HaxkaTuu Ha HuX JIK packpbiBaeTcst CIMCOK CBOMCTB.

Cymectytot 2 Buaa atpudyros I'0:

. cTaTH4YecKkue — aTpuOyThl, KOTOPBIE HE U3MEHSIOTCS U paboTe B pealbHOM BPEMEHHU;

. AUHAMU3HMPYeMble — aTpUOYThI, KOTOPbIE MOT'YT OBITh KaK CTATUYECKUMHM, TaK U JTUHAMHYECKUMHU
(M3MeHsIOIMMHUCS TIpH padoTe B PeaJlbHOM BPEMEHHM B 3aBUCHMOCTH OT 3HAY€HHs MPUBSA3aHHOIO apryMeEHTa).
Paznensl koHUTYpUpOBaHUS TAKKX aTPUOYTOB BBIAEICHBI KPACHBIM LIBETOM U COZIEpXAT MyHKT Bua nnankanuu.
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ABCTekcT
= & | B | b
CeolicTED 3HauYeHueE
FoHTYD
S Llger I
B WHgukaumHy HeT anHammusaumm
CTune
F.paid nHuu Flat
TonwuHa 0
Janueka [
= Ll BeT sanuekK
B, 1HaMEauHK9 HET guHarHzalm9
Crune I
L pracpr k5 Shell Dig, 12, suHpHE
BrIipaEHIMEaHHE Mo ueHTpy
Tekct layer 2
B g, HHgHE ALK Het auHarddz aumm
Ueer rexcra I
B MHgME LMK HeT auHarHEaLMIA
CEpEME NpH CTapTE Falze
Mogckaszka
B0, MHgME UMK HeT auHarHEaLMIA
JcHOEHAA NpUEASKS

Puc. 21. 3a0anue ceoticmes epynnet [ 3
CraTtuyeckue aTpudyThl rpaguyecKux 3JIeMeHTOB

B nanHOM pasnene omucaHo 3aZjaHUE THUIIOBBIX CTaTUYEeCKUX aTpuOyToB I'D ¢ MOMOIIBIO BKIAJOK OKHA
CaoijicTBa 00beKTA.

Hekotopeie TumoBble cTatmueckme aTpuOyThl ['D MOryr OBITH TakXKe 3aJaHbl C IOMOIIBIO ITTaHeJeH
uHctpymentoB PILJI.

Buoumocms npu cmapme

[Ipu mepexone B pexXuM peanbHOTO BpeMeHH (T.e. IpH 3ammycke mpoekta B MPB i pu mepexofe B pexxum
SMYIALUH) TpauuecKre 3JIEMEHTHI 110 YMOTYaHHUIO BUIUMBI. UT0OBI ckphITh I'D mpH 3amycke pexxrMa peasbHOro
BpPEMEHH, HYXHO YCTaHOBUTH I Hero aTpuOyT CKpPBITH NPH cTApTe.

B pexxume pegaktupoBanus BUIUMBI Bee ['0.

B peasbHOM BpeMeHH yNpaBiIATh BHIUMOCTBIO I'D MOXKHO ¢ momoupio (QyHKOMH yrpasieHus ['D u c
nomotsio I'D CBoboaHblie popmbl.

Bcnnaviearowan noockazka

B pasgene Hoackaska ans ['D 3amaercs BCeIubIBamomIasl IMOJACKa3Ka, OToOpa)kaeMasi Ha 3KpaHE IIpH

HaBeleHHHU Kypcopa Ha ['D B pexxumMe pealbHOro BpeMEHH.

1Llgemoevie ampudymot
Pasnensl kondurypupoBanus 1seroBbix arpudyToB I'D (I{Ber, IBeT sunun, [{Bet 3anuBku, I{BeT TekcTa

U T.1.) B okHe CBoiicTBa 00beKTa COJEPIKAT THIIOBOH MHCTPYMEHT 3aJaHUs LIBETa — KHOIKY I
[Ipu Ha>kaTUM 3TOW KHOIKM Ha 3KpaH BBIBOAMTCS TUAJIOT BEIOOpA MPEeayCTaHOBIEHHBIX IIBETOB (puc. 22).
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Puc. 22. Tuanoe evibopa ysemos

PackpeiBatomuiicss crnucok MeHI0O OCHOBHas NAJMTPa TO3BOISET BBIOpATh pA3IUYHBIE CTHIH C
MIPENyCTaHOBJIICHHBIM HA0OPOM 0a30BBIX IIBETOB.

[Tpn nHakaTum KHONKHM BBIOOP mBeTa 3TOro amanora Ha SKpaH BBIBOAWTCS CTAHJAPTHBINA Major BbIOOpa
mBera (puc. 23).

Br1OpanHBIif BT BEIBOAUTCS HA KHOIIKY COOTBETCTBYIOIIETO pa3zerna:

CucmemHnulil usem

[MonoOHbBI aTpuOyT MOXKET OBITh KOPDHEBHIM B OKHE CBOWCTB ['D WM pacrojaraTbCs B pasjielie
KOH(HUTYpHPOBaHUS HEKOTOPOT'O IIBETOBOTO aTpUOyTa

Ecmu 3nauenue atpubyra — TRUE, To B mepBoM cilydyae OH 3a/Ia€T HUCIOIB30BAHHUE COOTBETCTBYIOIIUX
cuCTeMHBIX 11BeToB Windows u1s Bcex
I[BETOBBIX aTpuOyTOB I'3, BO BTOPOM — TOJBKO It aTpHOyTa, B pas3ziene KOTOPOro HaXOanuTCH.

M Britipars uger

QcHOBHLIE UBETA 1
[ (I (I (O (I
(I (I (O (I ([ ]
I O O o [ |
I O O [ |
I O () ([ [ |
O A ) O [ [ ]

LCoficTEEHHRIE UEETA

[ ) o (o [ [ ][ |
[} .

Bridpate coScTEEHHEIE LEETA >

’_ 0k J [ OTreHa ] [ HOoAaEuTe K cofCTEEHHEIM LEETaM

Puc. 23. 3a0anue napamempos yeema

Ecnu 3nauenue atpubyra — FALSE, ucnions3ytorcs 1iBeTa, 3aJaHHbIE B OKHE CBOWCTB I'D.
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Tonwuna nunuu

Paznen xon¢urypupopanus arprOyra ToJIIMHA COACPKUT UHCTPYMEHT BHIOOpA TONIIUHBI JIMHUHA U OKHO
OTOOpaKEHUS YUCICHHOTO 3HAUYCHUS TONIIMHBI (B MUKCENSX ).

Cmunb qunuu

Paznen konpurypuposanus arpudyra CTHIb JMHUU COACPKUT KHOMKY =l
[Tpu HaXkaTUW 3TOW KHOIKY Ha DKpaHe MOSBIISIETCS MEHIO BBIOOpA JIMHUK KOHTYPA.
BbIOpaHHBIi BUI IMHAN BBIBOIUTCS HA KHOIIKY paszena.

Cmunb 3a1u6Ku

Paznen konpurypupoBanus arpudyra CTHIb 3aTUBKH COJAECPKUT KHOMKY -

[Ipu HaxkaTUW 3TOW KHOIKM Ha dKpaHe MOSBISIETCS MEHIO BBIOOpA CTHJIS 3aJIMBKH.

BriOpanHbBIi CTHITL BBIBOAUTCS Ha KHOIIKY pa3jeia.

Ilpospaunocmy 3anuexu

[pu 3nauennn TRUE (3HaueHne o YMOTYaHHIO) 3TOT aTpuOyT 3aaaeT npo3padHocts Gona ['D mpu omHOM
W3 JIMHEWHBIX cTuiiel 3amBku. Eciu atpubyt numeer 3Hauenne FALSE, uBer gona ['D — Genblii.

[Ipu TOUEUHBIX CTUIIAX 3aJMBKH 3TOT aTpuOyT He padoraer (Gon I'D — Genbrit).

Tun 3anueku

Paznen xondurypupoBanus 3amuBku ['D cogepkut atpuOyr Tun 3aduBKM, JUIS KOTOPOTO MOXET OBITh
ycTaHoBJieHO 3HadueHue LIBer (3HaUeHME 110 yMomuanuio) win M3o0paxenne.

[pu 3Havennn LIBeT napamMeTphl 3aJTUBKH ONMPEJEISIOTCS €€ IIBETOBLIMU aTPUOyTaMHU.

[pu 3nauennn M3o00pakenne B okHe CBOWCTB oToOpaxkaercs arpudyT M3o06pa:kenne. [Tpu HaXkaTUW KHOMKH
B pasjene ero KoHQUTYpUPOBAHUS Ha dKpaHEe TOSBISETCS JTUAIOr BBIOOpa KAPTHHKU U3 PECYPCHOM OMOIMOTEKH
n3o0pakeHu (puc. 24).

@Ehlﬁpa b pECYpC

kS 0 Snap Bubbles 1

[oToED || OTreEHa || OyMcTHTE

Puc. 24. J[uanoe svibopa uzobpasicenus

Breibpannas kapTmHKa oOTOOpakaeTca B pasfene KoHQuUrypupoBaHus arpubyra HWM3o0paskenue u
ycTaHaBIIMBaeTcs B kadectBe hora 3.

Texcmoegvie ampudymol

Paznen xoHdurypupoBanus TekctoBeix atpuOyToB (Tewker, Hammuchb ¥ T.I.) CONEPKUT OKHO OOBIYHOTO
TEKCTOBOTO pemakTopa s 3aJaHdsl 3HadeHus atpuOyra (Uisi HEKOTopblXx [0 momoOHOMY atpubyry mo
YMOJYaHHIO IPUCBAUBAETCA HEKOTOPOE 3HAYCHUE).

HlIpugpm

Paznen xondurypupoBanus atpuOyra IlpudT comepkurT KHONKY, NpU HakKaTMM KOTOPOW Ha IKpaH
BBIBOAMTCS] MEHIO BBIOOpA MapaMeTpoB MpHUQTa.

Ilo xomanne Pa3mepsl 3TOro MeHIO Ha 3KpaHe MOSIBIISIETCS MEHIO BbIOOpa pa3mepa mpu@Ta, Mo KOMaHHAe
I pudT — crangapTHHIN AUAIOT 3a1aHus TapamMeTpoB mpudra (puc. 25).
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Puc. 25. Juanoe 3a0anus napamempos wpugpma

BriOpanubie mapaMeTpsl mprdTa 0ToOpaXkaroTCsl Ha KHOIKE pa3/ena.
ITo ymomuanuto 3aman mpudpt MS Shell DIg ¢ pasmepom 8.
Buvipasnueanue

Pasmen kondurypupoBanus atpubyra BbIpaBHMBaHUME COAEPKUT CTaHOAPTHBIE HHCTPYMEHTHI
BhIpaBHUBaHUS TekcTa: Baeso, Ilo menTpy u Bnpaso.

Ilpo3paunocmo

ATpubyt IIpo3padyHoCcThb ONPELISIET CTEEeHb Mpo3padHocTH 3. DTOoT mapamerp 3amaercs B mporeHTax (0-
100), 0 cooTBeTCTBYET a0COIIOTHON HEITPO3PAUYHOCTH.

Buvioenenue 6 MPB

Atpubyr Bbinenenne B MPB paspemaer/3anpeniaer BbiaeiaeHHE IpaduUIecKOro 3JI€MEHTa B pPeaabHOM
BpeMeHu 1o HaxaTtuio JIK.

Brinenenne pabotaer TONBKO B TOM citydae, eciu s ['D 3amana GpyHKIus yrpaBiieHus.

Ecmu I'D BxomuT B coctaB rpadudeckoro o0bekTa (I 00beKTa JOIDKHO OBITH Pa3peliecHO BBIACICHHE), TO
o HaxxaTnio JIK Ha ['D Brimensercs oObexT.

Jus okonHBIX ['D 3Ta PyHKIINSA OTKITIOYEHA.
I'mobanpHOE paspelieHre BbIIENCHUS TpadUUecKHX 3JIEMEHTOB B peallbHOM BPEMEHU U TMapaMeTphbl
BbIACIeHHs (IIBET, OTCTYIBI, TOJIIMHA U CTHJIb KOHTypa) 3amarorcs B (aiie gr_settings.xml (ter

<last_clicked_attrs>), pacronoxenroM B aupektopuu MPB. TlapamMeTps! BbIIEICHUS MOTYT OBITh TAKXKE 3aIaHbI
ipu koHpurypupoaauu PITJI.

Bpemennbie aTpudyThI

Hata u BpeMmsi JOJDKHBI 3a7aBaThCsl B opMaTax, 3aJaHHBIX B perHoHaIbHBIX HacTporikax OC. [{nsa nepexona
K 3aJJaHMI0 BPEMEHHU HYXHO HaxaTh JIK B cooTBeTCTBY!IOIIEM MOITE.

[Ipu HaXaTHN KHOIKH OTKpBIBAaeTCsl MEHI0, cojiepkaiiee komauael Copoc (3a1aTh HylIeBOe Bpems,
1.e. 01.01.1970) 1 Tekyimee (3a1aTh TeKyIIee BpeMs).

JAunamu3anus aTpudyTa rpagu4ecKux 3JieMeHTOB

HI/IHaMI/ISaHI/Ieﬁ anI/I6YTa Ha3bIBACTCA 3aJaHUC YCJ'IOBI/Iﬁ €ro M3MCHCHHA B 3aBHCHUMOCTH OT 3HAYCHUA

MNPHUBA3aHHOI'O apryMCHTA. HpI/I JUHaAMH3alIun anI/I6YTa Fpa(i)I/I‘ICCKI/Iﬁ 9JICMCHT CTAHOBUTCA HWHAUKATOPOM
BBITIOJIHCHU A 3aJaHHBIX yCJ'IOBPIfI.
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IIpu pasmemenun I'D Ha 5KpaHe Bce ero OUHAMU3UpPYEMbIE aTpHOYThl MO YMONYAaHHIO CTaTHYECKUE, U
pas3zensl X KOHQUTypupoBaHUs Ha BKiIagke OCHOBHBIE CBOCTBA OKHA CBOMCTB COZEPXKAT HMHCTPYMEHT 3alaHUs
COOTBETCTBYIOIIEr0 CTaTH4YeCcKOro napamerpa. Hampumep, npu pasmeniennu I'D Teker pasaen AHHAMU3NPYEMOTO
aTpuOyTa LIBeT TekcTa COOEP)KUT MHCTPYMEHT BbIOOpa LIBETA .

UroObl AMHAMHU3UPOBATH aTpuOyT, HY)KHO IBaXKAbl HakaTh Ha Ha3BaHnuu JIK MbIlm, ¥ B pacKpbIBLIEMCS
CIIHCKE HACTPOUTH IMHAMHUYECKUE CBOWCTBA C TOMOIIBIO pa3aena Bua nnaukamuu (puc. 26).

Bun ycnoBus (4, COOTBETCTBEHHO, BUJ MHAMKATOpa, co3maBaemoro u3 ['D), BeiOupaercs B pasnene Buna
HHIUKAIUHA:

3HavyeHMe — UHIMKALUS 3HAUEHUS apTyMEHTa;

Arg = KoHcT. — MHIUKAIMS paBeHCTBA apryMeHTa 3aJjaHHOW KOHCTAHTE;

Arg >= KoHCT. — UHIUKaIUs NPEBBIIIEHNU apTyMEHTOM 3a/JaHHOTO TIOpOra;

Arg & KoHcT. — uHOUKanus: cocTosHUS OMTOB 3HAUCHUsS apryMeHTa, 3aJiaHHbIX Mackoii Koncranra. Ecnn
XOTst ObI OIMH Takoi OuT ycranosieH, naauupyercs UICTUHA, unaue — JIOXKb;

Arg B Anana3oHe — MHIUKAIMI HAXOXKJACHUS apryMEHTa B 3aJJaHHBIX JUAla30Hax;

Arg B HHTepBaJle — HHAWKAIUSA HaXOKICHUS apryMeHTa B HHTepBajlaX MPUBA3aHHOTO KaHasa.

B 3aBrcrMOCTH OT BEIOpAaHHOTO BU1a MHIMKAIIMHA MEHSIOTCSI HHCTPYMEHTBI €ro KOHQHUTYPHPOBAHUSL.

CBoMcTEBa 0bBEKTA

ABET excr CeoWCTEa obLexkTa
_ ABCTercr
= | & | B & —
ENERL R
CeolicTED JHaueHHe
. ~
Kour CeoficTED 3HaueHuE
Janveka | | Kour
Sandeka 1
TEKCT <TEECT>
—_— TekcT {TERCT?
LEeT TeKCTS |
B m lleer Texcta [ARG 000] D
=TT e
HRAUE ALMA " A = Brg MHAMESWHK Arg = KaneT.
ET OHHAMMS AL
Wpmpr irg = Fonon MpHEAzka &RG_000
BbipasHHEaHME Arg >= KoHer, Ecau MCTUHHO
CkpBTe NP CTAPTE |48 Ko, Ecou NOKHO L
Moackaska &g B gWanasaHe E.oHoTaHT S 0 w
AlQ B MHTEpEane
[ cHOBHEA NpUEASKS [_ QcHOBHAA NpHBASKA [ ]

Puc. 26. [Junamusayus ampubymos
Nuaukanus 3HaYeHUus

Bun wamukanum 3HaveHue MOKeT OBITh 3a7aH npu auHamu3anuu atpuOyra Teker. ®opmar BeBoAa
BbIOMpaercs B criicke @opmar (puc. 27).
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Puc. 27. Juuamuzayus ampubyma Texcm

Jis kaka0ro popmMara MOXKHO 3a/1aTh 00Jiee TOUHOE OIMCaHKUEe B HOTAIUK s13bika CH.

[Tpu BEIOOpE Popmata Mo ymoauanuio I'D Oyner oroOpaxkaTh 3HaUeHHE apryMeHTa B (opmare, 3aJlaHHOM
MPB.

HNuaukanus uHTepBaia 1Uist 3HaYeHuit kanajoB FLOAT u DOUBLE FLOAT

Bun waaukammu Arg B MHTEepBajie MOXKET OBITh 3aJaH NMPH JUHAMH3AIWHA TBETOBBIX aTpuOyTtoB (LIBeT
Tekcra, lBer 3anuBku u np.). OH CIYy)KUAT I BU3YAIBHOTO OTOOpa)KCHUS MHTEPBAJIA, B KOTOPOM HAXOMHUTCS
3Havyenue kaHana kracca FLOAT win DOUBLE FLOAT.

Jnst BeIOOpa aprymeHTta ciiyxut atpuOyr IIpuBsi3ka, Mpu HaKaTHMW Ha 3HAYCHHE KOTOPOTO OTKPHIBAETCS
CTaHIAapPTHOE OKHO BHIOOpA apryMeHTa.

Jnst mpaBUIIBHOM pa0OTHl JAHHOTO BHJA WHAWKAIMM BBHIOMpAEMBIH apryMeHT JIOJDKEH OBITh CBSI3aH C
atpubyrom MutepBan (7, P) kanana kmacca FLOAT wiu DOUBLE FLOAT.

[Ipu HaxoXIEeHNHN 3HAYEHUS NMPUBA3AHHOTO KaHAJlla B Mpenenax MpeaylnpeauTedbHbIXx rpannl (naTepBan 0),
TUHAMH3UPYEMBIA aTpHOyT IPUHUMAET [IBET, YCTAHOBJIEHHBIN IT0 YMOIYaHHIO.

Atpubyt IlpenynpesaeHue CIyXUT Ui BRIOOpa [BETa MPY HAXOXKICHUH 3HAUCHHS KaHalla 3a TpelelaMu
MpeaypennuTeNbHbBIX, HO B TIpeAeraxX aBapuiHbIX I'paHuIl (MHTepBat | uim 2).

ATpuOyT ABapusl CIyXUT JJIsl BEIOOpa IBETa NP HAXOXKICHUU 3HAYCHHS KaHAla 3a MpeIeTaMy aBapUHHBIX
TPaHMII, HO B TIpeAeiax TpaHull IKaIb! (HHTepBal 3 Win 4).

ATpuOyT BHe rpaHui CIry>xuT /Ui BRIOOpA IBETA IIPH HAXOXKACHWW 3HAYSHHS KaHAlla 3a Mpe/ellaMy TPaHuI]
IIKaBl (HHTEpBAN 5 WM 6).

/Jlpyzue euowvt unouxkayuu

HaGopsl WHCTpYMEHTOB KOH(PUTYPHPOBAaHUS APYTHX BHUAOB HHIUKAIIUM 3aBUCIT OT AHWHAMHU3APYEMOTO
atpubyra. Ecnn mapameTp WHIWKAIMU TIPH JWHAMH3AIMHA aTpuOyTa MOXKET OBITh 3aJaH KaK BPYYHYIO, TaK H
BBIOpaH W3 pecypcHON OMOIMoTekn, HabOp MHCTPYMEHTOB COAEPXKHUT MepeKimouarens Menmoab30BaTh pecypebl
(FALSE - Bpyunyto, TRUE — u3 6ubanoTexu).

[Ipu kordurypupoBanuu BuaoB uHankamu Arg = Koner., Arg >= Koner. u Arg & Kosncr. B nonsix Ecan
UCTHUHHO u Eciau JIOXKHO 3agatorcs 3HaueHHs, KOTOPBIE JODKEH NPUHUMATh AMHAMH3HPYEMbIH aTpuOyT
npu BemonHernn 3aaaHHoro ycnopus (MCTUHHO) u B nporuBHoM ciydae (JIOXKHO). Ecnmu 3amano Jdom.
3navenne i1 UICTUHHO (JIOKHO), To Ha Kaka0M TakTe OOHOBICHHS TpauyecKoro JKpaHa 3HAYCHHE
atpubyra, 3amanHoe B moide Ecim HWCTHHHO (JIOKHO), cMeHsercs 3Ha4YeHHEM, 3aJaHHbIM B
coorBercTByromeM mone /lon. 3Havenue.... YToObI OTOOpPa3HUTH JOMONHUTEIBHOE 3HAYEHWE, HAJO BEHITIOIHUTH
COOTBETCTBYIOIIYIO KoMaHy u3 KoHTekcTHOro meHio noist Ecaiu UCTUHHO (JIOYKHO). 3HaueHre KOHCTAHTHI,
¢ KOTOPOil cpaBHUBAETCS apryMeHT, 3aaercs B moje Koneranra.

IIpu xoHurypupoBaHMKM BHUAAa HHAMKALIMKA Arg B [AMana3oHe CTPOKM ONHCAaHHUS JHANla30HOB
CO3JAIOTCA/yNANIAIOTCSL C TOMOIIBIO KOHTEKCTHOI'O MEHIO, BbI3bIBaeMoro Haxaruem IIK wmbimm Ha atpulyte
JAuana3zoHbl — Uil CO3JaHMS HOBOTO JMana3oHa, U Ha CO3JaHHOM aTpuOyre JImama3on — mis ero yapajeHus. B
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noisix MuH. u Make. 3a1aroTcs rpaHuibl 1uana3onoB (Make nomkHO ObITh Oonbine Mun). MHAMKAaTOp 3TOrO
BHJa paboTaer Mo CIeAyoUeMy aaropuTMy: IPH U3MEHEHNH 3HaYeHUs! IPUBS3aHHOTO apryMeHTa HILETCS MepBbIi
MO CIKCKY JIWamna3oH, KOTOPOMY YAOBIETBOpseT apryMmeHT (Mun <= arg < Makc) u aTpuOyTy HpucBauBaeTcs
3HAuUEHMeE, 33JJaHHOE B COOTBETCTBYIOLIEM None 3HavyeHue. Co3jaHue U Ha3HaueHue noss /lon. 3HaueHne — Takoe
XKe, Kak pu KoH(UryprupoBanuu BuaoB naukanuu Arg = Koner. u Arg >= Koner..

Ecnu B none Ucnoaib3oBaTh pecypcesbl ycraHoBiieHo 3HadeHue True, nons Ecoiu HCTUHHO (JIOKHO) u
Jon. 3HayeHMe... cofepKaT KHOIMKH, MPH HAKATUM KOTOPBIX OTKPBIBAIOTCS HABUTATOPHl COOTBETCTBYIOLIUX
OoubnroTeK JuIs BeIOOpa pecypea (puc. 28).

e Boibpank pecypc [g|

| Butnuorera_TekcToe V|
K.y | Crpoka
—— e
L0 Tekctl

[oToEO l ’ OTreHa ] ’ QyMCTHTE ]

Puc. 28. Hasueamop sevibopa pecypca

Jlst TunioBeix atpuOytoB ot Ecoim ICTUHHO (JIOKHO) u lon. 3HayeHue... coaepKar KHOIKH, TPH
Ha)XaTUX KOTOPBIX OTKPBIBAIOTCS CTAaHAAPTHBIE TUAIOTH 3aJaHNS apaMeTpa (Harmpumep, IBETa).

OcHoBHas NMpUBHA3Ka

OKHO CBOMCTB HEKOTOPHIX I3 comepkuT pasnen OcHOBHAasI MPUBSI3KA.

[pu HaXkaTUW HA KHONIKY BBIBOJMTCS CTAHJIAPTHBIH JTaor BEIOOpa apryMeHTa.

[Ipn muHamM#u3anmu aTpuOyTOB OHH, KaK MPABHIIO, aBTOMATHYECKH MPUBS3BIBAIOTCA K OCHOBHOM TMPHUBS3KE
(ecrnt oHa 3a7aHa), OMHAKO TS psAfa 1D ocHOBHAS IPHBS3Ka UMEET OoJiee IMMMPOKOe Ha3HAUCHHE.

Ilpumep cozoanus unoukamopa 3Ha4eHus

B mamnOM mpumepe mokazaHa aumHamm3anus atpuOyTtoB Teker m LlBer Tekcra rpadudeckoro 3ieMeHTa
TekcrT, B pe3ynpTaTe KOTOpor I'D CTaHOBUTCS HHANKATOPOM TEKYIIEro 3HAYSHHs TeHEpaTOpa, U MPH MPEBBIIIICHUN
3aJaHHOT'O TIOPOTOBOT0 3HAYEHUS MEHSET IIBET TEKCTA.

[Ipussizate atpudyT I'D K reHepaTopy (WM KaHATY) HAIPSAMYIO HENb3s. UYTOOBI MCIOIB30BATh TEHEPATOP IS
TUHAMH3AIAA aTpuOyTa, HY»KHO 3TOT aTpuOyT MPHBS3aTh K apTyMEHTY, KOTOPBIA, B CBOIO OYepe/lb, MPUBS3ATh K
reHeparopy (WiIu KaHaiy).

Cozganum B cioe Uctounuku/Ilpuemuuxu rpymy I'enepaTopsl ¢ rereparopom Iunaa.

B crmoe Cucrema cozganum rpynny RTM, u B Heit kanan Jkpan. B pesynprare co3gacrest kanan Jkpan#l
kiacca Bo13oB co ccpuikoii Ha Jkpan#l B cioe LladioHbI SKpaHOB.

B tabnmuunoM pemakTope apryMeHTOB co3aanuM s skpana Jkpan#l aprymenT ARG_000 (4To0bI OTKPHITH
TaONMYHBIN PETaKTOP apryMEHTOB, HY’)KHO BBIITOTHUTH KOMaHIy APryMeHTsI 13 MeHO Bun) (puc. 29).

ADrYMEHTHI 3KpaHa
heX BEL G RE B

-

i i

W Tin | Tompark haseriee no ywony Mpwensea Pnart purma | En savepesan Fommeesmapi

Puc. 29. Cozoanue apeymenmog sxpana
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JBaxnael Haxkmem JIK B mone CBsi3b TaOJIMYHOrO PEAAKTOpa apryMEHTOB W BBIOEPEM ISl TPHBSI3KH
renepatop [uaa (puc. 30)..

kS Crondmrypupoears ceass AnalllabacHel_skpaHos. 3kpan#1:ARG_000 @@

[E Basa_kaHanos ATubuTel | AprymetTel

5&5 CHCTEma MonHoe WA | Kopotkoe WA | T dakHes | Korsel
idHaveHe  WALLE REAL

= qg AerouHut T puemHue Popmar FORMAT LJSINT

Kopwpoeka  CODING STRING
Forraerrapui COMMENT STRING
& Munath! Tun TYPE LISINT

MrATara B_MAME STRING

B [eHepaTopl_]

ATHEYTEIAPrYMERTEL | Tun arpubiyra

YaanuTe npueszky MpHeazaTE KaHan] ’I'Ipwsﬂsa'rb a'rpwﬁgT] [ MpuBAsKa ] l [rrieHa

Puc. 30. Cozoanue npusszxu apeymenma

3aaHHas MPUBSI3KA OTOOPA3UTCS B TAOIMYHOM PEIAKTOPE apryMEHTOB.
Pasmectum Ha skpane I'D TekeT W 3agamuM €ro CTaTUYECKHE aTPHOYTHI, KaK MMOKa3aHO Ha PHCYHKE (pHC.
31).
UroOsl mpu paboTe B peadbHOM BpeMeHr ['D oTobOpaan Tekyliee 3HaYCHUE apryMeHTa, HYKHO BBIIOITHUTH
CIEeNyIOLINE NEHCTBHUS:
— nBax bl HaxaTh JIK mblm Ha nosnie TekeT B OKHE CBOMCTB — MO 3TOM KOMaHJIe pacKpbhIBA€TCs CIIMCOK C
rmapaMeTpaMu WHANKanuy aTpuoyTa. B mone Tun nnaukanun BeIOpate 3HaUeHHe.
— HaXkaTh KHOMKY B niosie IIpuBsi3ka v 3a7aTh apryMeHT.
[pu maxxatnn kHOKM OK muamor koH(pHUTyprpoBaHHS TUHAMIYECKOTO CBOMCTBA 3aKPBIBAETCS, a IPHUBSI3KA K
apryMeHTy otoOpakaeTcsi B OKHE CBOHCTB 1 'D.
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Puc. 31. 3a0anue cmamuueckux ampubymoe mexcma

Teneps HacTpoMM HM3MEHEHHE I[BeTa TeKcTa ['D Mpu mpeBBIIeHHH 33aJaHHOTO MOpPOroBOro 3HadeHus. [lis
3TOTO HYXKHO BBITIOJHUATD CIEAYIONTNE IEHCTBYS:

— nBaxnbl HaxaTh JIK mbimm Ha mone IBer Texkcra B OKHE CBOMCTB — MO 3TOM KOMaHJE pacKphIBaeTCA
CHHCOK C TTapaMeTpamMy HHIuKaruu atpulyra. B mone Tun mnankanun Beiopats Arg >= KoHer.;

— Ha)kaTh KHOMKY B osie IIpuBsi3Ka 1 3a7aTh apryMeHT MOSBUBIIEMCS JHAJIOTE.

B none Koncranrta BBecTn moporoBoe 3HadeHre 80, mpu MPeBBIIIEHUN KOTOPOH MBI 3a7aliM W3MEHEHHE
nBera Tekcra ['D.

B none 3nauenue niasi TRUE nipu momormmy craHIapTHOTO Araiora BEIOOpa MBETa 3aJauM IBET TEKCTa IS
3HAYEHH, MPEBHIIAIONINX TOPOroBOe (B JaHHOM ciydae KpacHblii). B mone 3nauenue ans FALSE 3amanum nser
TEKCTa /ISl 3HAYeHUH MEHBIIIEe TOPOTOBOro (B JAHHOM CITy4ail YepHBIN).

Teneps coXpaHWM TPOEKT IS 3allyCka B MOHHTOpPE pPEaThbHOrO BPEMEHH, OTKPOEM M 3aIlyCTUM €ro B
npodaiiiepe ¢ MOANEPKKON rpaguuecKux 3KpaHoB — ['D 0ToOpa3uT M3MEHSIOIIYIOCS aMIUTUTYAY IMHI000pa3HOTo
cur"aina. [Ipu npeBbllIeHNU 3aJaHHOrO NOPOroBoro 3HayeHus 80 [IBET TEKCTa U3MEHUTCS ¢ YEPHOT'O Ha KPACHBIH.

JInHaMuYecKHe CBOiCTBa

JAunamuueckas 3aauBka I'J

[Ipu ucnonp3oBaHMM JaHHOTO CBoWcTBa ['D oTOOpaskaeT 3HauYeHHWE MPUBSI3AHHOTO apryMeHTa YHCIIOBOTO
(dopmaTa B BUJE 3aKpalleHHON 00IacTH (Takas oOJacTh jJajiee Ha3bIBaeTcs cjoem). IlommepxuBarorcs aBa BUAA
TUHAMHYECKONW 3aJMBKA — OJHOCJHOWHAasi (OTOOpakaeT 3HAa4YeHHWE OJHOTO apryMeHTa) W MHOTOCJIOiHas
(oToOpakaer 3HAYEHWsT HECKONBKHX apryMeHToB). O0a BuAa HacTpawBalOTCS Ha BKiIaake JlmHamMuveckasi
3anuBKa ( g) okHa CBoiicTBa o0bekTa. [/ HCTIONB30BaHUSA JUHAMUYECKON 3aJIMBKU HY)KHO Ha 3TOM BKIIAAKE
ycTaHOBUTH (priar Pazpenieno.

Junis mobaBiieHUs/yiajdeHus CI0sl UCTIONB3YeTCss KOHTEKCTHOE MEHIO, BbI3bIBaecMoe HaxkatreM [IK mpimm Ha
Ha3BaHusIX myHKToB CJion/Cioii cooTBercTBeHHO. HacTpoiku 11 BCeX CO3/aBacMBbIX CJIOEB MUMEIOT OJJMHAKOBOE
Ha3HaYCHHUE.

Brutagka comepkuT cieayrone HHCTPYMEHTh KOH(PUTypUPOBAHUS 3aTMBKH.
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HanpasiieHue — HanpaBiieHUE 3a1MBKY (BBepPX, BHH3, BIPaBO, BJIEBO).

HNmsa — ums cnos. s nepexona K peAakTUPOBAHMIO HYKHO JBax bl HaxaTh JIK B 3TOM mone.

IIpuBsaska — BEIOOp aprymMeHTa, K KOTOpoMy MpuBsi3biBaercs ciold. [Ipu naxaruu JIK B ganHOM moje Ha
9KpaHe MOsIBIIIETCs AUaJIor BeIOopa apryMmenTa . Cllol, Ui KOTOpOro MPUBSA3KA K apryMeHTY He 3aJjaHa, CUuTaeTcs
npuBsizanHbiM K 0. Ecin 3amuBka MHOrOCnoWHasi, 3HA4Y€HHS NPHUBI3BIBAEMBIX AapryMEHTOB JOJKHBI OBITh
HEOTPULIATENbHBIMHU.

Tun 3anumBKkH — BbIOOp TuNA 3aMBKU. Ha BKIagKe JOCTYNMHBI THIIOBBIE aTpUOYThI KOH(UTYPUPOBAHUS
3aJIMBKH BEIOPaHHOTO THIIA.

MwuH, Makce — uncia, KOTOpble CTaBSITCS B COOTBETCTBHE TpaHuIaM ['D, HCIONb3yeMbIM B KauecTBe
MpeAenoB mKaisl. Hanpumep, eciin BEIOpaHO HallpaBieHUE 3aIMBKU CIIpaBa HalleBO, MHH COOTBETCTBYET IPAaBOM,
a Makc — neBoii rpanuiie rpaduueckoro snemenTa. Eciu daar Mun = LL, Makce = HL He ycTaHOBIICH, 3HaYCHUS
MuH 1 Makc MOryT OBITH 33JIJaHBI BPYYHYIO.

Mun = LL, Makc = HL — ecnu BbIOpaHHBINH apryMeHT NPUBS3aH K 3HAUCHUIO KaHaJa, TO MPHU YCTAaHOBKE
stomy atpuOyty 3HadeHus TRUE mpenensl mikajibl yCTaHABIMBAIOTCS PABHBIMU COOTBETCTBEHHO HW)KHEMY H
BepXHEMy IMpenenaM KaHama. Eciu 3aiuBka MHOTOCIONHAs, TO WpPEAeNbl IIKajdbl YCTAHOBSTCS PaBHBIMH
coorBerctBeHHO LL u HL mepBoit mo mopsiaky npuBs3Ky.

LBera nJsi AMaNa30HOB — eclM BHIOPAHHBIM apryMeHT NPHUBS3aH K 3HAUYCHHWIO KaHaia, TO MPHU YCTAaHOBKE
stomy atpu0Oyty 3HaueHuss TRUE ¢ momomibio niBeToBeix atpuOytoB Ilpenynpeskaenue, ABapusi, Bue rpanun
MOXKHO 3a7aTh JOTONHHUTENbHBIE I[BETa 3aJIMBKH, COOTBETCTBYIOIIME HAXOXACHWIO 3HAYEHUS KaHajga B
OIIpeNIeNeHHOM JAMarna3oHe - IpU MHOTOCIOWHON 3aimuBKe 3HadeHne atpuOyra LiBeTa aJisi 1Mana3oHoOB JODKHO
osrTe FALSE.

B 3aBucumMocTn ot 3HaueHnt MuH 1 Makc BO3MOXKHBI 2 BapruaHTa HHANKATOpa, co3naBaemMoro u3 ['0.

Bapuant 1: Mun=0, Makc OoJjibllle WM PaBHO MaKCHMajbHO BO3MOXKHOW CyMMe apryMeHTOB. B srom
ciydae ['D oroOpakaer aOCONIOTHBIM BKJIAJl apryMEHTOB B HMX OOIIYI0 CyMMY (HW)KE IOKa3aHO IpUMEHEHHE
MHOTOYPOBHEBOH 3aiuBKU K ['D IIpaMOYyroJbHMK, Kaxaplii u3 aprymeHToB m3mensercs or 0 mo 100, texymue
3HAYCHHs apTYMEHTOB 0ToOpaskaroT rpaduueckue sneMenTsl Teker).

Bapuant 2: MAX > MIN > 0.

OTOT BapHaHT NpeNHa3HA4YeH AJs pelleHus clielMajbHbIX 3a7ad oToOpakeHus. IIpumepoM Takoi 3amayu
MOXET CIYKMTh OTOOpa’keHHE B 3aJ]aHHOM JIMAIla30HE YPOBHEI HECMEIINBAIOLUIUXCS XKUIAKOCTEH B €MKOCTH, €CIIU
B apryMEHThI IEpelaloTCs TOJILIMHBI CJI0EB KUAKOocTell (00paTUTe BHUMAaHUE HA MHBEPCHBIA IOPAIOK CIIOEB B
CIIMCKE OTHOCUTEIIBHO UX PACIOJIOKEHHUS B eMKOCTH). /lnana3oH oroOpakaeMbIX YpOBHEH 3a/aeTcsl apaMerpamu
MMH u MAKC.

JAuHaMmuyeckoe nepemMemenue I'J

3ajiaHKe TPACKTOPUH NIEPEMELICHUS

3ajaHue peKuMa NepeMenieHus

JT0 cBolcTBO HacTpamBaercs B pasznene Ilepememars Bkiaaku JmHammuueckasi TpanchopMamus (.)
okHa CBojicTBa 00beKTA.

Urto0BI UCTIONB30BATh JAHHOE TUHAMUYECKOE CBOICTBO, Hano ycTaHOBUTH (piar Ilepemerars.

IIpu pabGore B peanbHOM BpeMeHU TpadUUecKUil 3JIEMEHT IEepEMEIAaeTcsi BIAONb TPAeKTOPHH, KOTOpas
3a/1aeTcs KakK JIOMaHast JIMHUS (KOIUYECTBO y3JIOB JIOMaHOW He orpaHmueHo). Tekymiee monoxenue ['D 3aBucHT OT
3Ha4YeHUs MPUBA3AHHOIO apryMeHTa (YHMCIOBOM apryMeHT Ul NPUBS3KU BblOMpaercsi B cnucke IlpuBsizka), oT
3Ha4YeHUil, 3aJaHHBIX IS y37I0B TpaekTopuu, u ¢uara [lepememiaTs niiaBHo.

3adanue mpaexmopuu nepemewieHus

Ilon 3anaHreM TpaeKTOPUM MOHUMAETCS 3aJaHNE MOJIOKEHMS €€ Y3II0B U 3a/laHue 3HAaYE€HUM JUTSl 9THX Y3II0B.

Ilo ymomuaHuiO TpaeKTOpHUs AWHAMHYECKOTO IEPEMELICHUsl MPeACTaBsieT coOOW OTPE30K OT TOYKH
HNpUBA3KM ['D 10 IEHTpa OrpaHUYMBAIOILETO MPSIMOYTOJbHUKA, T.€. MMEET 2 y3Ja. 3HAueHHs AN ITHX Y3JI0B
ycraHaBnuBatoTcs paBHbIMH 0 u 100 cooTBeTcCTBEHHO (3HaueHHE, 3aJaHHOE ISl y371a, OTOOpaskaercsi B OKHE
3HayeHMe y3J1a IPU HABEICHUHU Kypcopa Ha y3el).

C nomomipto Meroxa drag-and-drop mosoxeHHe y3JI0B TPAaCKTOPHHM HA IKpaHE MOXHO HM3MEHSTh (Tpu

HaBEICHWHU Ha y3€eJ Kypcop NPUHUMAET BUA , JUIS BBIIEJIEHUS y3J1a HY)KHO HakaTh Ha HeM JIK).

UroObl 100aBUTH HOBBIH y3€l, HYyKHO BBLACIUTH OAWH M3 UMEIOLIMXCS Y3JI0B M Jajiee UCIOIb30BaTh METO
drag-and-drop npu Haxkatoii kiaBuie CTRL (mpu 9ToM 1S y3/1a-TI0TOMKa YCTaHABIMBACTCS 3HAYCHUE, KOTOPOE
3aaHO JUIA y3J1a-pOAUTENS).

VY3en, nepBoHaYaNbHO pa3sMElIEHHBIH B TOuke NpuBA3kU ['D (3TOT y3en oOo3HA4aeTcs KpacHOW TOYKOH),
OCTaeTcsl KpaHUM Y3JIOM NpH JIOOBIX MAaHUMYJSIUMSAX C TPACKTOpHEH M B JaJIbHEWIIEM HA3bIBAETCSI HEpPBBIM
Y3IIOM.


mk:@MSITStore:C:/Documents%20and%20Settings/Lenin.DOM_KOMP/Рабочий%20стол/Trace%20Mode%20help/graph.chm::/Dinamicheskoe_peremeschenie_GE.htm#B15321Zadanie_traektorii_peremescheniya
mk:@MSITStore:C:/Documents%20and%20Settings/Lenin.DOM_KOMP/Рабочий%20стол/Trace%20Mode%20help/graph.chm::/Dinamicheskoe_peremeschenie_GE.htm#B15322Zadanie_rejima_peremescheniya
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3HadeHus U1 KpaHUX y3JI0B TPAaeKTOPUH 33Jat0TCs BpyuHYH0. J[1s 3TOro HyKHO BBIAEIUTH KpallHUN y3en,
BBECTH YHCJIO B OKHEC 3HAYEHHeE y3J1a U HAXKATh KHOMKY Y CTAHOBUTH JIJIf y3J1a.

3HayeHus1 U1 NPOMEKYTOYHBIX Y3JI0OB TPAeKTOPHM MOTYT OBITh 3aJaHbl BPYYHYIO HJIM PacCUUTaHBI
ABTOMATHUYECKU.

UroObl 3a1aTh 3HAYEHHS JUIS MPOMEKYTOUYHBIX Y3JI0B BPYUYHYIO, Hajlo ycTaHOBUTH (hiar Hemosin3oBaThb
3HAYeHHUs] MPOMEKYTOUYHBIX Y3JIOB U Jlajiee 3a7aBaTh 3HaU€HUE IS KaXA0r0 MPOMEKYTOYHOT 0 y3J/1a aHAJIOTHYHO
3a/laHUI0 3HAUEHUS JJIs KpaiHero ys3ia.

3HaueHus 151 Y3JI0B JOIDKHBI MOHOTOHHO BO3pacTarh (YObIBaTh) OT OHOTO KpalHEro y3ia JIo APYroro.

UroOsbl 3a/1aTh 3HAYECHUS IS IPOMEKYTOUHBIX y3JI0B aBTOMAaTHUECKU, HAaJ0 cOpocuTh (iaar Ucnosib3oBaTh
3HAYEHHUs] MPOMEKYTOYHBIX Y3JI0B HIIH [IPU yCTaHOBIICHHOM (hiiare McnoJib30BaTh 3Ha4eHUsI IPOMEKYTOUHBIX
y3J10B HakaTh KHONKY PaccyuTaTh 3HAYeHHs Y3JI0B — B O0OMX CIy4asx 3HAYCHUS JJIsl IPOMEKYTOUYHBIX Y3JI0B
PaCCUMTHIBAIOTCS HCXO/IS M3 3HAUCHHH, 3aITaHHBIX JUISI KPAHUX y3JI0B, ¥ OOIIeH IIHHBI TPASKTOPHH.

3adanue pexcuma nepemeuieHus

Ecnu ¢nar Iepememats n1aBHO HE YCTaHOBJICH, PH pa0dOTe B pealbHOM BpeMEHH Tpauueckuii SIIeMeHT
CKa4yKooOpa3HO MepeMelniaercsl OoT y3lia K Y3y, pachojarasich B KaXXIbplii MOMEHT BpeMEHH Ha TOM Yy3Je, JUIs
KOTOPOT'0 33JITaHO 3Ha4YeHHue, ONrKaiiiee K TeKyIeMy 3Ha4eHUIO IPUBSI3aHHOTO apryMeHTa.

Ecmu ¢unar IepememiaTh NJIaBHO YCTAHOBIICH, aBTOMATHUYECKH PACCUUTHIBAETCS 3HAYEHHE JJISi Ka)JIOro
MUKCENS TPAEKTOPHH, TIPU 3TOM pacyer 3aBHCHUT OT ¢uiara Mcmoib30BaTh 3HaYEHUSI POMEKYTOUHBIX Y3JI0B!

Ecimn ¢aar Ucnosib30BaTh 3HaYeHHS MPOMEKYTOUYHBIX Y3JIOB HE YCTAHOBJIEH, 3HAUEHWE JUIS THKCeNeH
paccurMThIBaeTCS UCXO/IS M3 3HAYCHUH, 33JJAHHBIX JUIsl KpaWHUX Y3JI0B M OOIIEH JUIMHBI TPACKTOPHH.

Ecin ¢mar Ucenonb3oBaTh 3HaYeHUS] NMPOMEKYTOUYHBIX Y3JI0B YCTaHOBJIEH, 3HA4YGHWE Ui THKCeENnei
PACCUUTBIBACTCA HA KaXKIOM OTPE3KE TPACKTOPHUUN UCXOOA U3 €0 IJINMHBI U 3H3‘I€HI/II71, 3aJaHHBIX JJId €ro y3JI0B.

IMpu ycranosnenHoMm ¢nare IlepememaTe NJIABHO IOJNOXKEHUE TPaQHUUECKOrO0 3JEMEHTA INPHUBSI3AHO K
IMUKCEII0, 3HAYCHUEC KOTOPOro UMECT HAMMEHBIICE OTKJIIOHCHUE OT TCKYUICTO 3HAYCHU A ITPUBA3AHHOI'O apryMeEHTa.

Junamuuecxkuii konmyp I'9

JluHaMuYecKuii KOHTYp TIPEICTaBIsSCT COOOM MPOKPYUMBAEMBIN IO YaCOBOW CTpENKE MYHKTHD (TIOI
MIPOKPYTKOH 3/1eCh MOAPa3yMeBaeTCs TUCKPETHOE MepeMeIleHIe C IIaroM, paBHBIM JUTMHE IITPHUXa). ITO CBOHCTBO
HacTpanBaeTcsd Ha Bkiaake J{uHamMuyeckuii KOHTYp okHa CBoiicTBa 00beKTA.

Ha Bximagke pa3menieHs! Cleayonue HHCTPYMEHTHI HACTPOKH AMHAMUYECKOT0 KOHTYpa:

IIpuBsizka — 3aJaHue TPUBA3KKA K apryMEHTyY JKpaHa (apryMeHT JODKEH MMETh duciioBoi (opmat). Ot
3HAYEHHS TPUBA3AHHOTO apryMeHTa 3aBHCHUT CKOPOCTh MPOKPYTKH KOHTypa. Ecimm aprymeHT paBeH 1, KOHTyp
repeMeniaercs Ha | mar Ha Ka)XI0M TaKTe OOHOBJICHISI dKpaHa; eIl apryMeHT PaBeH 2, KOHTYp MepeMeriaercs Ha
1 mar 1 pa3 3a 2 Taxra, u T.1. Ecni aprymenT pasen 0, KOHTYp HE MPOKPYIHBAETCSI.

LBer mTpuxa — BEIOOp I[BETA MTPHXA.

LBeT mpoMexkyTKa — BEIOOp I[BETA TPOMEKYTKA.

JauHa mTpuxa— 3aJaHue JIHHBI ITpUXa (M, COOTBETCTBEHHO, IIara IMepeMeIIeHns KOHTYpa) B MHKCENsIX
(2-100).

ITpomeskyTOK/IITPUX — 3a7aHKE OTHOIICHHS JITHHBI IPOMEXYTKA K juHe mrpuxa (1-10).

DyHKIUH yIPaBJieHus rpaguyecKMMH 3J1eMeHTaMHI

Oynkimn  ynpaeneruss ['D — 3r0 gedicTBus, 3amaHHBIE IS TpadUUYecKUX JIEMEHTOB Ha JTare
pemaktupoBanusi Tipoekta ACY; BBIIOTHEHWE OTHX [JEWCTBUA Tpu paboTe B pealbHOM BpEMEHU
WHULHAIN3UPYETCS ONIEPaTOPOM C MTOMOIIBI0 MBIIHK. 3afaHue QyHKIHMHA yrpaBiaeHUs 11 Tpa)uaecKiX 3JIEMEHTOB
npugaer rpaMueckuM 3KpaHaM CBOMCTBO MHTEPAKTUBHOCTU M 0OECIIEYMBAET OIHO M3 BakHeHIMX kadectB ACY
— YHpaBJIeHUE TEXIPOLIECCOM C IOMOLIBIO IPpahUIECKIX CPENCTB.

DOyHKIMK yIpaBiieHus 3a1aroTcs Ha Bkiaajake deiicreus () okna CBoiicTBa 00beKTa:

Omnpenenens! cieqyonye cOObITHS, N0 KOTOPHIM MHULUAIN3UPYETCS] BHIITOJHEHUE ACHCTBUN B PEaIbHOM
BpPEMEHH:

° pressed (naxarue JIK na I'D);

. released (orkartue JIK Ha I'D);

Jst KaXK10ro U3 COOBITHI MOXKET OBITh HE3aBHCHMO 33aJaHO HECKOJIBKO (YHKIUI yIpaBieHus, BHIOUpaeMbIX
13 KOHTEKCTHOTO MEeHIO (MEHIO OTKpbIBaercs npy Haxatuu [IK Mblim Ha Ha3BaHUU COOBITHS):

. nepenarb 3nadenue (Send Value);

. NMoKa3aTh/CKPLITH 3j1eMenThl (Show/Hide Elements);

. nepeiiTi Ha 3kpan (Jump to Screen);
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nocjaarb kommenTapuii (Send Comment);
nocjaarb noackasky (Send ToolTip);
nocaarb cTpoky (Send String);
BeinoHuTH (EXecute).

OyHKIMK ynpaBleHUsT OTOOpa)KaloTcs B BHUJAE HOBBIX Pa3leioB CIMCKAa CBOMCTB OObeKTa (Uil KasKIoi
(GYHKIMU co3laercs OTAeNbHBIN pa3zaen). Jns ynameHus QyHKOWM ynpaBieHUS WM W3MEHEHHs e MO3UIUH B
CIIHMCKE HCIIONBb3YETCsl KOHTEKCTHOE MEHI0, BbI3biBaeMoe HaxkaTtueM [1K mbim Ha HazBanuu ¢yHkuuu. Ecmm mis
COOBITHSA 33/1aHO HECKOJIBKO (DYHKIIHI, B pealbHOM BPEMEHU OHHM OTPadaThIBAIOTCS IO MOPSAKY B COOTBETCTBUU C
Mmo3uIMei B ciucke (QyHKUHUS Tepexo/ia Ha IKpaH BCEra BHIMOIHIETCS MOCIeTHEN).

Jnst xaxaoro coOBITHST MOXKHO 3aJaTh TOATBEPKIEHHE W 3BYKOBOM cHTHai. sl 3TOr0 HCIOIB3YIOTCS
atpuoyThl [oaTBep:kaenne u CurHad.

Yto6BI TOATBEPIUTD ACHCTBYE HYKHO Haxath knasuiry OK. Ims ormensr — Cancel.

Ecmu  ycranoBnmen CurHajg, TO TNpPH COBEPUICHUM YKAa3aHHOIO JCHCTBHS CHCTEMa BOCHPOM3BOAUT
CrangapTHblid 3BYK, 331aHHbIH B Windows.

Koa nmocryma — xon gocryma K ucnonb3oBanuio (yHkuuid ympasnenus (0-255). IlpaBa Ha moctynm K
GYHKIMSAM yIpaBieHHs 3aJaroTCsl ISl TOJb30BaTeNs B Bujae Macku B pasaene Jocrym / dopmbl kaHaia
Moan3oBarens. [Ipu Koppensnuu Macku ¢ KOAOM JocTymna (pe3yibTaT MOOMTOBOTO JIOTHYECKOTO YMHOMEHUS
OTJINYEH OT HyJIs) IOCTYI K QYHKIUSM YIpaBJIeHUs pa3pelleH, B MPOTHBHOM ciiydae — 3ampenieH. Koa moctymna k
WCTIOJIb30BaHMIO (YHKIIUH yIpaBiIeHus oToOpaxkaercsl B Tabmuiie rpa@uIecKux JIeMEHTOB.

Ecnu monp30BaTeny B cucTEMe HE 33[aHbl, 3HAUEHHE KO/ia JOCTYIa HE YUUTHIBAETCS.

Ecnu Hu omun Out Macku kaHana Ilosib30BaTedb He BBIJIENEH, JIOCTYM K (QYHKIMSM YIIPaBICHHS pa3pelieH
TOJIBKO TIPY 3Ha4YeHUH Koja gocryna 0.

IMpu naBenennu Ha ['D ¢ (yHKIMeH ymnpaBlieHHUs Kypcop MPHHAMAET BHJL {h-j Hus TD ¢ dyakumeit
yIIpaBJIeHHs] MOXKET OBITh TaK)Ke CKOH(PUTYPHUPOBAHO BhIJIETICHNE B peallbHOM BPEMEHHU.

Berpoennbie rpadpuyeckue 3JieMEeHTBI

Ylunus’

1 Junus W e mveer crienu(pUIecKUX CBOMCTB W pa3Memaercs B TpadUUuecKoM CIIO€ CTaHIapPTHBIM
CIIOCOOOM.

‘Texcm’

D Texer M we mveer crienmi(PUIeCKUX CBOWCTB W pa3MeInaercs B rpadudeckoM CI0€ CTaHIapPTHBIM
CIIOCOOOM.

[Ipu muHaM#3aH aTPUOYTHI aBTOMAaTUYECKU MPHUBS3BIBAIOTCS K OCHOBHOW MPUBS3KE, €CITM OHA 3aJ[aHa.

[Ipu 3amanun popmata BEIBOJIAa MOXKHO TOOABUTH MOSCHSIOMINNA TEKCT, KOTOPBI 0TOOpakaeTcsi B pealbHOM
BpEMEHU.

‘Ilnockue ¢uzypot’

B sty rpynny BxonaT cnenyromue I'9:

Ilnockuii knanan

TpeyrojbHuk

OBau

Crpenka

JIMIIC, CEKTOP O

‘Pecypcwt’

B sty rpynny Bxozdat cnenyromue I'9:

TekcToBBbIil pecypc

PacrpoBoe nzoopa:kenue

BekTopHoe nzo0pa:kenue

Bupaeoxymn

Pucynok u3 gaiina (=

Tekcr u3 daiina i

Ot I'D mpencraBisiior co0ol HEBUAWMBIE OKHA, B KOTOPBIX IO 3aJaHHBIM HpPaBUJIaM OTOOPaXKarOTCS
pecypchl U3 COOTBETCTBYIOLIMX MK (PaiiiioB.

‘Buodeoknun’
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I'D Bupeoxkyimn pasmemaercs Ha TpauueckoM dKpaHe CTaHIAapTHBIM CIIOCOOOM; pecypc U3 OMOIMOTEeKH
BBIOMpaeTcss B HABUTaTope, KOTOPBIM TMOSIBIISIETCS HAa SKpaHe NPU BHIOOpE dJeMEHTa Ha MaHeld MHCTPYMEHTOB
I'paduyeckne 3j1eMeHTHI.

BriOpannsIii B x0ae pazmenienus ['D pecypc ycTaHaBIMBaeTCA B KAUECTBE CTATHUECKOTO 3HAUCHHS aTpuOyTa
Buneoxsun.

[Mpu naxatum JIK B mone 3HaueHHs 3TOro arpulyTa B OKHE CBOWCTB Ha JKpaHE MOSBISETCS CIENYIOMINN
JIAAJIOT, C TMOMOIIBI0 KOTPOTrO MOXHO 33/IaTh IPYroe CTaTH4ecKoe 3HaueHne aTpuOyra Buaeoksmm, B ToM yucie
nycroe (1o koManae OUHCTHTB).

I[Momumo atpubyra Buaeokaun, Ha BriIagke OcH. CBOicTBa KOHQHUTYPUPYIOTCS —CIEHYIOIIHE
cnequdurueckue aTpuOyThl JaHHOro 9!

° HpHBﬂ3Ka — HOp€aAHasHa4YC€H Jid 3agaHusd YCJIOBUA BOCIIPOU3BECACHUSA BUACOKIIUIIA I10
3HAYCHUIO TIIPUBA3AHHOTO apryMEHTa. Ecan 3nauenwne apryMmeHTa HC paBHO O, BHUACOKIIUIT
BOCTIPOM3BOUTCA, e€ciii () — He BOCTIPOU3BOIUTCS;

e Ilay3a — omnpememsier may3y MEXAy KaapaMd TMpPH BOCIPOW3BEIACHUHM KJIUMA. ITOT
mapaMerp 3aJaercsi B TakKTax OOHOBJICHHMS OJKpaHa (3HaueHHE CTAaTHYECKOro mapamerpa Io
ymomaanuio — 0);

e [loka3pIiBaTh NpPU OCTAHOBKE — €CJIM ATOT aTpHOYT MMEET 3Ha4YeHue | rue (3HadeHue 1o
YMOJTYQHHIO), MTOCIIE OCTAHOBKHU BOCTIpom3BeieHus ['D oToOpaxaer mnepBbiii kajap kiumna; ecnu False,
I10CJI€ OCTAHOBKH BOCHPOU3BEACHUA KIIUIT CTAHOBUTCA HEBUANMBIM,

. HenpepbiBHOEe BOCNpoOU3BeeHHMe — €CITU 3TOT aTpulOyT MMeeT 3HaueHwe |rue (3HaueHwe Io
YMOJI‘IaHI/IIO), KJIUIT BOCIIPOU3BOAUTCA HUKIIUNYCCKHA,; €CIIN False, KJIMIT BOCIIPOU3BOJIUTCA OJHOKPATHO.

‘Obvemnunte gpuzypot’

B sty rpynmny Bxonst cnexyrone I'3:

Mnauna i

Coepa

Konyc

Top

IMupamuga

EmkocTtb

Kiaanan

Tpyo6a L

PeabedHblii KoHyc £

KpupBosuHeliHblii KOHYC

I'paguent

‘Knonku’

B sty rpynmy Bxomst cienyrontue I'D

Knonka

I'pynna KHomok 4t

Kaprunka-kHonka 2

‘Knonka’

I'D Knonka azMemaercsI B rpa)uecKoM CII0€ CTaHJAPTHBIM CIIOCOOOM.

Jnsa co3panust B madmone skpaHa N kHomkw ¢ QyHKIMEH nepexona Ha skpaH M mocTtaTo4HO mepeTanmTh
mabJI0H WM KaHaN BBI30Ba dkpaHa M 3 HaBuraTopa mpoekTa B mabioH skpana N.

I'D KHonka nmMeer cienyromnme cnenupuaecKkue HaCTPOKY, 3aJaBaéMbie B OKHE CBOWCTB:

o ABa COCTOAHHUA — €CIH 3TOT (1).]'[31" YCTAHOBIJICH, yCTOﬁ‘IHBBIMPI SIBJISTIOTCSL 00a COCTOSTHHSI KHOITKH
(Ha)KaTOG nu OT)KaTOG), B IPOTHUBHOM CJIy4dac YCTOﬁQHBO TOJBKO OTXKAaTOC COCTOSAHUCE,
o NMPUBA3KA — ONPEACIIACT apryMEHT IJId YIPaBJICHHUA COCTOAHUEM KHOITKH (Ha)KaTOC nu OT)KaTOG) npu

ycTaHOBJIeHHOM atpu0yre /[IBa coctosinusi. [Ipu 3HayeHun aprymenrta () KHONKa OTKaTa, MPU JIIOOOM JIpyrom
3HAYEHHH — HAXKaTa.

® JIOCKAsA — IIPH YCTAaHOBKE 3TOro (yiara KHOIKa CTAHOBUTCS TIOCKOI;

® H300pajkeHUe — KHOIIKAa BEIOOpa PHCYHKa U3 PECYpCHON OMOIMOTEKN N300pakeHUH;

® ICTUHHBIA pa3Mep H300pa’KeHUs] — IPU YCTaHOBKE 3TOro (pyara KapTUHKA NPUHUMAET CBOW MCTUHHBIH
pasmep; eciiu ¢uiar He yCTaHOBJICH, PUCYHOK CKUMAeETCs 10 pa3mepa 24*24 nukcens.

‘I'paghuxu’

B sty rpynny Bxozsat cneayroume I'O:
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I'D Tpenn [ pa3Meraercs B rpau4eckoM €J10e CTaHIapTHBIM CIIOCOOOM.

I'D Tpenn npeanasnayeH Uit 0TOOpaKeHUsT U3MEHEHHsI 3HAUCHHS apryMEHTOB dKpaHa BO BPEMEHH, a TaKkKe
JUISL OT06pa)KCHI/I51 JaHHBIX SIAD, JaHHBIX WHAUWBUAYAJIbHBIX AapXHBOB U UCTOPHUYCCKUX NAHHBIX, MMOJYYCHHBIX OT
cepepoB OPC HDA. AprymMeHTHI C THUIIOM JaHHBIX C IUIABAIOMICH 3amsTod OTOOpaXKaroTcs Ha aHAJO0Tr0BOM
NaHeJM B BEpXHEH yacTW TpeHIa. APryMEHTHl C IEIOYMCICHHBIM THUIIOM JIaHHBIX HA JMCKPETHOH NaHesH,
KOTOpasl PacIioaraercs o aHaJoroBou (puc. 32).
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Puc. 32. I'D Tpeno

IToMuMO THUIIOBBIX CBOMCTB TPEHJ UMEET 3HAUUTEIbHOE KOJIIMYECTBO CIEU(PUUECKUX aTpUOYTOB.

OxHo cBoiicTB I'D comepxut Bkiagku OcH. cBoiicTBa 1 Kpusble.

Ha Bkimaake OcH. cBolicTBa KOHQUTYPHPYIOTCS CACIYIOIINE Clieu(pHUECKUE aTPHOYTHI:

OpueHTanus — pacrooKeHue BPEMEHHOH IIKabl TpeHAa (TOpU30HTAIIBHOE UM BEPTUKAIBHOE).

Macmrtaéupyemblii — ecit TRUE, pazmeps! TpeHa MOKHO H3MEHATH B pPeajbHOM BPEMEHH.

3aroJI0BOK — TEKCT, BBEICHHBIH B TO I0JIE, 0TOOPaXKaeTcsl B 3aroI0BKE OKHA TPEHAA.

CeTtka — 3TOT pa3zes COAEPKUT TUIIOBbIE HHCTPYMEHTHI 3aJaHHs [IapaMEeTPOB CETKU TPEHA.

Jlerenaa — 3TOT pasnen COACP)KUT TUIIOBBIE MHCTPYMEHTHI 3a/1aHUsI IApaMETPOB JIEr€H /b, OTOOpa’kaeMoi B
HWDKHEH dactu TpeHza. Ecnu Ha TpeHzae 2 maHeNu aHaloroBas M JUCKPETHAs, JIET€HJA MEPEKIIYaeTcs MEXAY
HAMHU (U TIepeKITiodueHnst Hy)kHO HaxkaTh JIK Ha manenw). B nerenmy BBIBOAWTCS 3arojIOBOK KPHBOU (MMs
apryMeHTa, eciii Uil KpUBOW HE 3aAaH aTpuOyT 3aro/ioBOK); IIBET M 3Ha4Y€HHE B TOUYKE, YKa3aHHOU BU3HPOM.
Urto0sbl B pealibHOM BPEMEHHU MIOKA3aTh/CKPBITh KPUBYIO, Hano HaxaTtueM JIK ycTaHOBUTB/CHATH COOTBETCTBYIOLINN
(nar B cron6iie KpuBble nereHab.

Ochb BpeMeHH — 3TOT pa3zaei COAEPKUT HACTPOMKH BPEMEHHOU OCH:

Moxa3siBath — ect TRUE, Ha ocu oToOpakaroTcst 3HaUSHHSI BpEMEHH.

Pa30uenue — konm4uecTBO pa3OnMEHNI BUIUMON YaCcTH OCH.

Iepuoa moanucu — mepuoxa noamnviceid Ha ocu (B pa3Omenwsx). Jluaum cerkn 6e3 MOANMNCH WMEIOT IIBET,
3amaHHbIi aTpuOyToM Jlom. uBet B pa3zaene CeTka.

Jlnanason — quana3od 3HaueHni BuauMoit yactu ocu (0-100).

Eaunuubl — e1uHUIBI H3MEpeHNs Auana3oHa. BeiOnparoTcs 3 MeHIO: CeKyH/1a, MUHYTA, 4ac, AeHb.

JleBasi rpaHmMua — aprymMeHT, B KOTOpBIH MepenaeTrcs TEeKyllee 3HA4YeHHE JICBOH BPEMEHHOW TIpaHHIIbI
TpeHza.

IIpaBasi rpaHuma — apryMeHT, B KOTOPBIIl mepegaeTcsl TEeKyllee 3HaYeHUE NMpaBOd BPEMEHHOW I'PaHMIBI
TpeHza.

ApryMeHTHI, XpaHsIIMe TeKyIlMe BPEMEHHbIE IPaHUIbl TPEHAA, MOT'YT OBITH MCIOJIB30BaHBI, B YACTHOCTH,
JUId BBIBOJIa MTHOBEHHOIO CHHUMKa TpEHJa B TE€HEpUPYyEMBbId NOKyMeHT. IIpm 3TOM Ha TpeHJI B JOKYMEHTE
BBIBOAATCSI TOJNBKO T€ KPHUBBIE, KOTOPbIE OTOOpa)KaroT JaHHbIE MHAMBUIyaJbHOTO apxusa, BEIOOpKY OPC HDA,
WJIM 3HaYeHMs KaHala, apxuBupyemoro B SIAD.

Ochb 3HaYeHHN i — 3TOT Pa3AEN COAEPKUT HACTPOHKN OCH 3HAUCHHI.

Pa3zouenue — konuuecTBO pa30HeHH BUANMON YaCTH OCH.
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Iepuon moagnmucu — mepuof moAnuceil Ha ocu (B pa3dueHusix). Jluanm cerkn 0e3 MOANKMCH MMEIOT IIBET,
3agaHHbIi aTpuOyToM Jlon. uBer B pazzaene Cerka.

IToka3bIBaTh — BUAMMOCTD OCEW 3HAYECHUM.

Bce ocu — oToOpakaroTcsi ocH BCEX KPUBBIX.

Toabko akTHBHAs — 0TOOpaXkaeTcsl OCh KPUBOM, BBIJCTICHHON B JIEreHIE.

By(ep — KOMMYECTBO XpaHMMBIX B MaMATH 3HAUEHHI KakI0il KpUBOW i BhBoda Ha TpeHn (24-10°, mo
ymomganuio — 500). KpoMe Toro, »ToT nmapamerp 3agaeT MaKCUMaJIbHOE YHUCIO 3HAYCHUH, U3BIIEKACMBIX U3 apXUBa
1 0TOOpakaeMbIX Ha TPEH/Ie MPH Mepexo/ie K 3a1aHHOi BpeMEHHON METKe.

Bydep MoxHO coxpaHUTh B (haiiyl — Ui 3TOr0 y KaHaja, BBI3BIBAIONIECT0 MAOI0H dKpaHa ¢ TPEHIOM, HYKHO
yctaHoBUTH mapamerp Jlamn kak Read/Write.

Bydep coxpansiercs B ¢aitn ¢ umenem <ID>.DRG, rme ID — naentudukarop kanana, BBI3BIBAIOIIETO
malJIoH dKpaHa ¢ TpeHaoM. [lepuon coxpanenus Oydepa ompenenserca napamerpom Ilepuon coxpaHeHust 1om.
nHpopManuu B HacTpoiikax y3na (Bkiaaka Or4der TpeBor / Jlamm / Ilapametpsi).

[pu 3amycke npoekTa Ha TpeH e OYAyT MOKa3aHbl 3HAYCHHSI [TOCIIEHEr0 COXpaHeHHoro Oydepa.

Bydep Tpenna, Bxoasiiero B coctaB 00beKTa, HENb3sl COXPAHUTH B (haiii.

Macmrtad guckper (%) — 3TOT aTpuOyT 3aJaeT BBHICOTY IOJIs, OTBOAMMOrO Ha JUCKPETHON MaHEIH IS
oToOpakeHUsl OIHOM KpuBOW. BricoTa 3agaercs B mponeHTax (>=100%) oTHOCcUTENBHO pa3Mepa 6a3oBoro mpudra
(100%, 3HaYeHIE 110 YMOITYAHUIO).

LiBera crarycoB — mBera Ui IIEJTOYMCIEHHBIX apryMEHTOB TPU WX pPaBEHCTBE coorBercTBeHHO 0...7,
oToOpaskaeMbIX Ha AMCKPETHOH maHenu. JlJsi MCIIONb30BaHUS 3TUX IBETOB aTpuOyTy MHTepnpeTHpoBaTh Kak
KpPUBOM JTOJPKHO OBITH ycTaHOBIIEHO 3HaueHne Crarye.

UroOBl MOMYYUTH Ha 3KpaHe rpaduK, HEOOXOIUMO CKOH(UTYPUPOBATH XOTS OBl OJHY KPWUBYIO Ha BKIIQJIKE
Kpussbie:

Jna nobaBneHrs KpUBOH HYKHO BBITOIHATH KoMaHay Jlo0aBUTh M3 KOHTEKCTHOTO MEHIO pasnena Kpusble,
JUTA yIAJIeHUs — KOMaHAy Y JaJduTh U3 KOHTEKCTHOTO MeHIo pasnena KpusasaN.

Habop cBoiicTB KpuBO#l 3aBUCUT OT aTpubyra UHTepnmpeTMpoBaTh Kak (CM. PUCYHOK BBIIIE) — €CIH IS
3TOro arpudyTa 3a1aHo 3HaueHne CrarTyc, 11 KpHBOH KOH(MUTYPHPYIOTCS TOINBKO NMPHUBSA3KA M 3aTOJIOBOK.

[Monuplii HAOOp HHCTPYMEHTOB KOH(HUI'YPUPOBAaHUSA IapaMETPOB KPHUBOH BKIIIOYACT  CIICAYIOIIHE
HUHCTPYMEHTHI:

3aroJioBOK — Ha3BaHWE KPUBOM, IIPU 3aJaHUM BBIBOAUTCS B JIEI€HAY, B NPOTHBHOM Cilydae B JIET€HJE
otoOpakaer nms kanana (0, eciin 0ToOpa)kaeMblii apryMEHT MPUBSI3aH K apryMEHTY WM HE UMEET IIPHUBSI3KH ).

IIpuBsizka — TIpPHUBs3KAa KPUBOW K apryMeHTy dkpaHa. st oToOpaskeHWs 3Ha4YeHHs KaHaia (B TOM YHCIE
JNaHHBIX MO 3ToMy KaHanmy u3 SIAD) k aprymeHty nomkeH ObiTh mpuBsizan atpuOyr O,R sToro kamnama; mms
oToOpakeHUs! MHAWBUIyaJbHOTrO apxuBa — aTpuoyT 1,A cootBercTBytomiero kanana CALL .

IBeT — 1IBET KPUBOIA.

CTuib JUHUM — CTIIIb KPUBOH.

TouMHA JUHUM — TOJIIMHA KPUBOKM B MUKCEIISIX.

Tun mMeTok — BBIIEICHWE TOYKM KPUBOW C NEPUOJOM H3MEHEHHS IPUBA3aHHOTO apryMeHTa C IOMOILBIO
OJHOW U3 METOK.

®opmat — popmar grcen Ha OCH 3HAUCHUH;

Ctuap mpu I<>0 u W=0 — cTuip JIUHUM TIPH ammapaTHOW/MIPOTPaMMHON HETOCTOBEPHOCTH 3HAUYCHHS
KaHaJa, IPUBS3aHHOTO K oToOpaskaemomy aprymenty. IIpu naxkatun JIK B 3TOM mose BBIBOAWTCSI CTaHAAPTHBIN
CIIMCOK CTHJIEH.

Cruab npu I=0 u W=1 — ctuspb 1715t oToOpakeHust 3HaueHni kanana mpu (8) W =1.

Ctuab npu [<>0 1 W=1 — cTiiis ipy anmapaTHOH/IPOrPaMMHOI HEJIOCTOBEPHOCTH 3HAYCHHSI KaHaJa U MPH
(8) W =1.

Makc. 3HaYeHHe — BEpXHUU IIpeien OCH 3HAUYECHUH.

MuH. 3HaYeHUe — HYXKHUN MIpesied OCU 3HAYEHUM.

HNuTepnonupoBanue — 3T0T aTpu0yT MOXKET IPUHUMATH CIEAYIOLINE 3HAUCHHS:

. HeT — HeT UHTEPIOJISILNN;

® 110 NepHOAY PealbHOr0 BpeMeHH — MHTEPIIOIUPOBAHNE METOIOM IPOBEICHUS MPSIMOM MEXAY TEKYLIUM
3HaYeHUEM KaHaJla M ero 3HaYeHHeM Ha MPEAbIIYIIEM TaKTe Iepecuera;

. npocrasi JIMHelHasi — UWHTEPIIOJIMPOBAHUE METOJOM MPOBEACHUS MPIMOA MEXAYy TOUKaMHU,
COOTBETCTBYIOILIMMH M3MEHEHUSIM 3HAYCHUS KaHaJa.

B peanpHOM BpeMeHU AOCTYIHEI cieqyronme HHCTpyMeHTsl 'O Tpenna:

— BO3BpAT K UCXOJHOMY MacIITady TpeHAa;
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— yBenuyeHne. KHonka nMeeT ABa MooKeHNs — HakaToe (yBeTUUeHHE BKIIIOYEHO) U OTKaToe (yBEIUYeHUE
OTKJIIOYEHO). sl AeTaJbHOro MPOCMOTPa HEKOTOPOro YYacTKa TPEHAA HYXKHO B PEKUME YBETMUEHHS BBIACTUTD
ero MeIlIbIO, yaepxkusas JIK;

— BKJIIOYCHUE/BBIKITIOUCHUE PEKUMa MEpEeMELIeHUs] BU3UPa 10 METKaM aKTHBHOW (BHIOpDAHHOH B JIeT€HIIE)
KpUBOW;

— BXOJ B JAMAaJOr PENaKTUPOBAHUsS KPUBBIX TpPEHIA, WIACHTHYHBIN Bkianke KpuBble okHa CBoiicTBa
o0bekTa. OKHO TMpeAHA3HAYEHO AN 100aBIICHHsS/YIaJCHUS! KPUBBIX M WU3MEHEHHsS] WX HACTPOCK B peaibHOM
BpEMCHH;

Ecnu Ha skpaHe HENMOCPEICTBEHHO (HE B OKHE) pa3MelleH Ipaduyeckuil 00bEKT, CoIepKallui TPEH, TO
JaHHas QYHKIHS TPEH/Ia HeAOCTYITHA.

— Hepexoa K BpeMCHHOﬁ MCETKE. HpI/I HaXXaTHUU Ha 3Ty KHOIIKY IMOSABJIACTCA AHMAJIOTOBOC OKHO BBOJA AATHI U
Bpemenu. [Tocie Haxkatus kHonku OK Ha TpeHa BEIBOIUTCS MH(DOpMAIHS, HAYMHAS C YKa3aHHOTO BPEMEHU;

— OKHO OTOOpa)XCHUSI JaThl M BpPEMEHU TOYKH, YKa3aHHOM BHU3UpOM. Busup (BepTUKanbHas JMHUS)
rosiBiisiercst B Mecte Haxatus JIK;

— IIOKa3aTh MaHeCjIb UHCTPYMCHTOB. Ecan xHonka He Ha)xaTa, NaHCJIb MHCTPYMCHTOB HE OTO6pa)KaeTC$I;

— TOKa3aTh/CKPBITH JIETEHLY;

— UHAWKATOp CMHXPOHU3AIIUN OTO6pa)KaeMBIX JaHHBIX C apXHUBOM;

- u Ep— KHOIIKH JJIsl TIepexo/ia Mo BpeMeHHOU ocu rpaduka. COOTBETCTBEHHO K HAYaly, Ha JeHb
Ha3ajl, Ha Yac Ha3a] ¥ Ha HAYAJI0 CJIeYIOIIEero 4aca, Ha HAYaJl0 CJIeIyIONIero THs, K KOHIY.

1t cMelenus o 0csM TPEHa MOXKHO TaK)KE UCIIOJIb30BATh CTAHIAPTHBIE HHCTPYMEHTHI IPOKPYTKHU.

UroOBl B pealbHOM BpEeMEHU M3MEHHTh MacIiTad 1o Jiroboid u3 oceil, Hamo Haxath JIK B obnactu Tpenna, a
saTeM HaxaTHeM coueranus kiapuir CTRL+ =/ 4=/ ¥/ ““yCTaHOBHTB TpebyeMblil MaciTal.

‘Muazpammot’

B sty rpynmy Bxozsat cnexyrone I'3:

Kpyrosas amarpamma
I'mcrorpamma

‘Tucmozpamma’

I'D I'mcTorpamma “0To6pa>1<aeT 3HAYCHUS MMPUBSI3aHHBIX APTYMEHTOB dKpaHa B BUJIE CTOJIOIIOB.

I'D pa3mermiaercs B rpadyiaecKoM CII0€ CTAHIAPTHBIM CITIOCOOOM.

OKHO CBOWMCTB THCTOTPaMMEI COMIEPKUT BKIaAKH OcH. cBolicTBa 1 CTOJ0IBI.

Ha Bkimaake OcH. cBoiicTBa KOHQUTYPHUPYIOTCS CACIYIOIINE Crienu(prUecKre aTprOyThl THCTOIPAMMBI:

— B pazzene 3aroJ10BOK 3a/1al0TCs THITOBBIE ITApaMETPBI BEPXHEro KOJOHTUTYa ['9;

— B pazzene Hloagnmuck 3a7ar0TCs TUITOBBIE TApaMeTPhl HIYKHETO KOJOHTHTYA ['D;

— B paszzgene Jlerenaa 3amaroTcs THUIOBBIE TTapaMeTPHI JIETEHIBI. B JlereHay BBIBOISATCS Ha3BaHUS W IIBETa
CTOJIOIIOB M TEKYIIHE 3HAYEHHUSI COOTBETCTBYIOIINX apPTYMEHTOB.

Uwncno NMecITHYHBIX 3HAKOB 3HAYEHHH, OTOOpa)kaeMbIX B JlereHze, 3amaercss atpubOyrom J[poGHasi yacTh
3TOTO pasnena;
atpuOyT Iloka3pIBaTH ONMUCAHUS TTO3BOJISIET BEIBOIUTH B BEPXHEH YacTH CTONIOIA TEKyIee 3HAaUEHUE
MIPUBSA3aHHOTO apTyMEHTA.

KonTposbHble BOpPochl
1. TlpuBenure npumeps! rpaduueckux uatTepdeiicon
2. B uyem mpeumymecTBo rpaduueckoro nHTEpdeiica s CHCTEM yIpaBIeHUS]
3. B uem HenmocraTku rpaduueckoro uHTEpeica sk CHCTEM yIPaBICHUS
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JlabopaTopHasi pa6ora Ne6 PazpaGoTka aBTOMATH3HPOBAHHON CHCTEMbI YIIPABJICHHUSA

[Ipouecc co3maHusi CUCTEM AMCIETYEPCKOIO KOHTPOJS W YIPABICHUS TEXHOJIOIMUECKUM
MIPOIIECCOM MOKHO Pa30OUTh HE CICAYIOIINE ATAITBL:

a) AeTanu3anus TEXHUYECKUX TpeOOBaHUM Ha CO3/1aBaeMyI0 JUCIETYEPCKYIO CUCTEMY KOHTPOJIS
Y yIIPaBJICHUS,

0) pa3paboTKa MPOEKTHO — CMETHOM JIOKYMEHTAIlMN B COKPAIIEHHOM WM TIOJTHOM 00BeEME;

B) cOOp ¥ M3YYCHUE UCXOIHBIX TaHHBIX;

I') COCTaBJICHUE TIOJHOTO MEPEYHS IEPEMEHHBIX;

1) KOMITJICKTAIUS] CHCTEMBI;

€) pa3OueHne OOBEKTa YIPABICHUS HAa TEXHOJOTHMYECKHE YYACTKH U  IOCIEAYIOIas
pacnpeziefieHue IepeMEHHBIX 10 yJacTKaM U TPpyYIIa;

k) co3gaHue 0a3bl JaHHBIX;

1) CO3J]aHUE CTATHYECKUX YacTel rpaduueckux sKkpaHoB HHTepdeiica omneparopa;

K) 3arojiHeHHe rpauyecKiX IKpaHoB UHTEpdeiica onepaTopa AMHAMUYECKUMU 2JIEMEHTAMH;

JI) COCTaBJICHUE CXEMBI IEPEX0J0B MEX Iy rpadMuecKUMH dKpaHaMH OIepaTropa;

M) COCTaBJIEHHE aJTOPUTMOB yIpaBieHUs (ISl BCEX BO3MOXHBIX PEKUMOB pabOThl 00BEKTA, B
TOM YHCJI€ aBapUHHOTO);

H) FeHepaIus MeYaTHBIX JOKYMEHTORB;

1) Bepuukanus 0a3bl JaHHBIX;

p) pa3paboTka SKCIUTyaTalMOHHOW TOKYMEHTAIUH;

C) TECTHPOBAHHUE CUCTEMBI B aBTOHOMHOM pexkume (6e3 YCO);

T) MOHTaX;

y) TeCTUpOBaHUE CUCTEMBI B pabouem pexxume (¢ YCO);

(&) BHepeHue, B TOM YKCJIIE MYCK- HaJlaJika U 00ydeHue IepcoHara.

3neck paccMoTpeH mojiHbI mpouece cosmanus ACY TII BHe 3aBUCHMOCTH OT BBIOPAHHOTO
nakera SCADA mist peanuzauuul cucteMbl. [TyHKTBI € % MO M, a TakXe€ MYHKT ¢ CHJIBHO 3aBHUCAT OT
BeIOparHOTO A peanuzannu SCADA maketa. B yacTHOCTH, HEKOTOpPBIE U3 HUX MOTYT OTCYTCTBOBATh
BBH/1y BBIIIOJIHEHUS HEKOTOPBIX M3 BBIIIEHEPEUNCICHHBIX 3TAllOB BO3MOKHOCTSIMH KOHKPETHOTO IMakKeTa
aBTOMAaTHYECKHU.

Oco0eHHO B JAaHHOM CIHCKE CJIeyeT OTMETHUTD 3Tan cOopa v U3y4eHUs UCXOIHBIX JaHHBIX. DTO
OYEHb OTBETCTBEHHBII HTall, OT Ka4eCTBEHHOI'O BBINIOJHEHUS KOTOPOrO 3aBHCAT KaK KadecTBO
HEMOCPEJCTBEHHO MPOEKTUPYEMOM CUCTEMBI, TaK M CPOK BBINOJIHEHUs paboT MO ee CO3JaHui0. DTH J1Ba
MoKa3aressl B CBOIO OYepe/Ib BECOMO BIHUSIOT Ha KOHKYPEHTOCIIOCOOHOCTh KaK CaMOro MpOeKTa, TaK U
OpraHu3aIui — IPOEKTUPOBIIUKA.

HcxonHpiMu JaHHBIMU 371€CH SIBIISIFOTCSI:

— ¢yukunonanpHas cxema KUITuA;

— paszmensl periameHTa (WiM pabo4yMX WHCTPYKUMH) € MAaKCHUMalbHO BO3MOXKHBIM IO
JeTamu3aliy OTICAHUEM TEXHOJIOTHH;

— Ppa3IuM4HOro pojia BeaoMocTu u cnenudukanuu cpencts KUIuA;

— TepedYeHb KOHTPOIUPYEMBIX U PETYIUPYEMBIX MTapaMeTPOB;

— JOKyMEHTallus U BHEUIHHH BUJ cymiecTByromux mutoB KUII ¢ BropuunsiMu iprbopamus;

— Ppa3BoOJIKa MapamMeTpoOB MO CYIIECTBYIOIIUM BTOPUYHBIM IpUOOpam;

— d¢ororpaduu, pUCYHKH W YEPTEKU OCHOBHBIX TEXHOJOTHYECKHX arperatoB, MMOMOTAIOIIHNE
Ty4llle HAPHUCOBATh MHEMOCXEMBI;

— 3amoJIHEHHBIE 00pa3Ibl OTYETHHIX JOKYMEHTOB Pa3IMYHOMN MEPHUOTUIHOCTH.

Jia SCADA-cucremsl nporpammuoro nakera TRACE MODE coznanue cucremel ACY TII npu
MIPOEKTHPOBAHUHY JISIIUTCS HA CIICAYIOLIUE ITaIlbI:

- CO3JIaHUE CTPYKTYPHI IPOEKTa B HABUTATOPE;

- KOH(UTYpUpPOBAaHUE WIH pPa3pabdOTKa CTPYKTYPHBIX COCTABIAIOIINX, HAmpuUMep, pa3padoTka
mabJ0HOB TpaduyecKuX IKPaHOB MHTEpdeiica onepaTopa, pa3padboTka MabIOHOB MPOTpaMM, OMTUCAHHE
HMCTOYHUKOB/TIPUEMHHUKOB U T.JI.;
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- KOH(UTYpUpoBaHUE HHPOPMALIMOHHBIX TIOTOKOB (KaHAJIOB);

- BBIOOp anmapaTHbIX cpeacTB ACY (KOMITbIOTEPOB, KOHTPOJUIEPOB U T.I1.);

- co371aHue y3i10B B cioe Cucrema 1 uxX KOHQUIYpUPOBaHUE;

- pacmpeseneHue KaHaJoB, CO3JAHHBIX B PAa3UYHBIX CIOSIX CTPYKTYpBl, IO y3JaM H
KOH(UTyprpoBaHHE UHTEPPECOB B3aUMOICHCTBUSI KOMIIOHEHTOB B HH(OPMAIIMOHHBIX MOTOKAX;

- COXpaHEHHE MPOEKTa B €AWHBIA (ailyl Il MOCIEAYIOMET0 PeAaKTUPOBAHUS (C MOMOIIBIO
komaH 16l CoxpanuTh Wik COXpaHHUTh KaK);

- DKCIIOPT Y3JI0B B HAOOPHI (PaiJIOB JUIsl MOCIEAYIOLIEro 3amycKa Mo yIpaBIeHUEM MOHUTOPOB
TRACE MODE (mio komanne Coxpanutsb st MPB).

Bce mnepeuncnennsie sTanbl (MCKITIOYasi J1Ba 3aKIIOYUTENBHBIX) M BXOJAIIME B HMX COCTaB
OTIepaIvi MOTYT BBITIOJHATHCS B IIPOU3BOJIBHOM TMOPSIIIKE.

[IpoextupoBanue cucreM apromaruzanuu B TraceMode MoxeT OBITh OCYIIECTBIICHO
HECKOJIbKUMU CrIoco0aMu:

- IPOEKTUPOBAHUE «OT LIAOJIOHOBY;

- POEKTUPOBAHHE OT TEXHOJIOTHH;

- MPOEKTUPOBAHKE OT TOTOJIOTHH;

- CMEIIaHHOE TPOEKTHPOBAHUE.

[Ipn mpoekTHpoBaHMM aBTOMAaTU3UPOBaHHOM cucTembl ympasiieHus (ACY) «otT 1mabioHOBY
cHauaza pa3pabarsiBatoTcsi MHeMocxeMbl HMI, a yxe 3aTem noadupaetr Heobxomumoe 060py10BaHUE.

[Ipu 3TOM cnocoOe co3maetcst nHGOpMaIMOHHAsA 06a3a MPOEKTa — CO3AA0TCS MIa0JI0HBI IKPAHOB
W TIpOrpaMM, 3aTeM KaHaJbl 10 apryMeHTaM pa3palaThIBaeMbIX MIA0JOHOB HSKPAHOB W TIPOTPaAMM,
JOTIONTHSIST OCHOBHOM TMOJXOJ METOJIaMH aBTOTIOCTPOCHHUSI M CBS3BIBAHUS KAaHAJIOB B y3JlaX MPOEKTA.
MexaHn3M aBTOMOCTPOEHUS OMKCAaH B MpUJIoKeHuu [

B nannoii pabote npeacrapieH cnocod npoektupoBanus ACY «OT 11abJ0HOBY.

Jdranbl pa3padoTKN ABTOMATU3HMPOBAHHOM CHCTEMBbI YIIPaBJIeHUSA

Pazpabotky aBTOMaTM3mpoBaHHOW cucTeMbl ympabieHus (ACY) Oymem mnpoBOAUTH B
CIIEYIOIIEM MOPSAIIKE:

a) CO3/1aHUE MPOEKTA U COXPAHEHHE €ro Ha JHUCKE;

0) co3aHue MoJIb30BaTEIbCKON OMOINOTEKH KOMIIOHEHTOB;

B) pa3paboTkKa 11abJoHOB 3KPaHOB;

) pa3paboTKa MmadJIOHOB IPOTPAMM M UX OTJIAJIKA;

1) CO3/1aHUE Y3JI0B IIPOEKTA U 0a3bl y3I/I0B;

€) CO3/1aHuE apXUBa U OTYETA TPEBOT;

) pa3paboTKa IporpaMM UMHUTATOPOB U 100aBJIEHUE UX B IIPOEKT;

1) OTJIajKa MPOEKTa.

ITopsinok pazpabotku ACY M0xHO u3MeHHUTh. K nmpumepy, MOKHO CHauyajia cO3/1aTh I1a0JOHBI
[Iporpamm, a MOTOM - H1a0JIOHBI 3KPAHOB.

Taxoke k 1000My U3 3TarioB MOXKHO BepHYThes. K npumepy, cHavyana co3garh ma0a0Hbl SKPaHOB
U IIPOTpaMM JJIsl OAHOTO 00BEKTa, a 3aTeM IKPaH U MPorpammy - JUis JPyroro 0ObeKTa.

W3 BhIIeniepedncieHHbIX 3TanoB pa3paboTku ACY HeoOs13aTeIbHBIMU SBIISIOTCS 3Talbl 0, XK.

Pazpabotky ACY paccmoTpuM Ha ipumMepe npoektupoanus ACY TII nepekauku HedTH B 11exe
noarotoBku u nepexauku HepTu LIIITH-8 ITpno6ekoro mecropoxaenus OO0 «PH-IOrancknedreras».

Hacrpoiika HHCTPYMEHTAILHOM Cpeabl

Ilepen coznannem ACY He00X0AMMO MPOBECTH HACTPOMKY MHCTPYMEHTAIBHOM Cpe/ibl.

Jlns HacTpOHWKM HMHCTpYMEHTalbHON cucteMbl HeoOxoaumo JIK BeiOpate meHio ®aiin —
Hacrpoiikn UC, xak nokazano Ha puc. 1.

B otkpeBmiemcss okHe Hacrpoiikm BbeiOepem Bkianky Pemakrtop aprymenToB. B 0Onoke
@ynkuuu ybepem ranouky c mnapamerpa «lleperMeHOBBIBATH apryMeHTBI MO MpUBsA3Ke». JlaHHas
HACTpOIiKa MO3BOJISAET U30aBUTh OT OIIMOOK B HA3BaHUM KaHAJIOB IIPU aBTOMOCTPOSHUU. ABTOIIOCTPOCHUE
MOIPOOHO OMHMCAHO B MPHIIOKEHUH .
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Faiin| Npoekr [Npaeka Cepeuc Bua 0OkHo Cnpaeka

[l Hoewi.. Chrl+M By I‘_'é »

= OTepemE... Ctrl+0 wl Wl B2 =% 1 dr B

HMranopr 3

Zakpeme i
| | E Akpanitl ‘
CospaHHTe Ctrl+S B »

CospaHuTE Kak... Ctrl+Shift+5
3HaYeHUWE Napan
MHpoprauma...
Coxpanure gnA MPE
OTnagka

W o+

B 5% & @0

LokymeHTHpoeaTe NpoekT ... Chrl+F

HacTpotiku KC....

MocnsgHHe fafineg 3

Brixog

Puc. 1. Ilynakt ®aiin rmaBaHoro Mmenro TraceMode

Taxke BeiOepemM mnyHkT MeH0O PIIJI — OcHoBHBIe cBoiicTBa. B OTKphIBIIEMCS OKHE
YCTaHOBUTH (IIaXKoK ciieBa OT 3neMeHTa OTKpPbIBAaTH CBOWCTBAa aBTOMATHYeCKM U yOpaTh (uiaxox
cieBa ot nmyHkTa Iloka3zaTh ceTKy, Kak Moka3aHo Ha puc. 2.

Paiin [Npoekr [paeka Cepewc Bua Oknvo Cnpaeka
‘AB-0 D A4 & @04 R X[0MAQ
AR/ OB YR D8 XS ) s

Fad - B HacTposikn

Hagwraro
MC

i@ - X Mogceeumsars npy Hagegeqvd Melwy GGG

PenakTop aprymerTos

B f = (TKPEIBATE CEOHCTES AETOMATHYECKH
bazoewil pegakTop

Pacnonarare no cetke Mokasare cetky
== g O =

=] | [ CHOBHBIE CEONCTES

War cetkm |8

LlEET ceTrhm

LLBeT KoHTYpa BEENEHWS

= 1 BrigeneHiie Npu pelakTHpOEaHMIM [] Wenonesosars yeTapest
F | BrineneHie B peankHOM BReteHk
% : LlEeT parkm

TonwmHa parku
CTHAE pamku

Orerun

Puc. 2. Oxno Hactpoiiku UC

CeTka ynpocTuT 3aauy 0oJjiee TOYHOTO U COTJIACOBAHHOTO pa3MEIIEeHUsl OT/AENbHBIX yacTel, U3
KOTOPBIX COCTOST Tpaduueckue 3JeMeHThl. JlanpHeillee HCMONb30BaHUE CETKH NpU pa3MELIeHUU
rpadMuecKux JJIEMEHTOB HENOCPEACTBEHHO HA »JKpaHaX olleparopa OCTaeTcs Ha YCMOTpEHHUE
pa3paboTyMKa, TaKk KaKk B HEKOTOPBIX CIIydasX €€ HCIOJb30BAHHE MOXKET IPHUBECTH K CMEIICHHIO
COCTaBHBIX yacTel rpauyeckux 3IEMEHTOB OTHOCUTENBHO APYr Apyra. Eciu BBl pemuTe NpuMeHsITh eé
IIPU CO3aHUU OTACIBHBIX IPahUUECKUX IJIEMEHTOB, TO HEOOXOIUMO K CTpOoKe MeHI0 BbIOpaTh JIK daiia



89

— Hactpoiiku UC. B otkpeBiiemcs okae Hacrpoiiku JIK Beibepem PIIJ] — OcHoBHBIE cBOiicTBa, B
nosisuBiemcs okHe JIK ycranoButh (hnaxkku cieBa ot aieMenTta [loka3piBaTh ceTky u PacmoJiarath
IO CETKE.

Co3nanue npoexkra
OtkpoeM uHTerpupoBaHHyto cuctemy paspabotku TRACE MODE. C nomomibio MKOHKH @
MHCTPYMEHTAIBHON ITAHENN CO3aJAMM HOBBIN ITPOEKT.
[Ipu 3TOM B OTKpBIBILIEMCS Ha 3KpaHE AMAJIOre, MOKa3aHHOM Ha puc. 3, HE0OOXOIUMO BHIOpATh
YPOBEHb CJIOKHOCTH.

% HoebiH npoekT

Cospark | | OtrmeHa

Puc. 3. OxHno BbIOOpa THTIA TIPOEKTA

B TRACE MODE cymiectByeT 4 THIa ypOBHSI CIIO)KHOCTH pa3pabOTKH MPOEKTa:

— MpPOCTOH;

— CTaHJapTHBI;

— KOMIIJIEKCHBIN;

— HacTpauBaEeMBbIil.

YPOBHHU CIOKHOCTH OTIMYAIOTCA CIOSIMU, JOCTYIHBIMU MPHU pa3pabOTKe MPOEKTa.

I[Ipu  ypoBHe  cimoxHoctu  «lIpoctoit»  moctymHel  ciou  Pecypebl, Cucrema,
HUcrounuxku/mpuemunku, bubauoreka. [lpu ypoBHe cinoxHoctn «CTaHIapTHBIN», KpPOME CIOEB,
JNOCTYIHBIX Ipu ypoBHE cioxHocTu «IIpoctoit», moctymHsl Takxke ciou llladjgonbl nmporpamm,
Hladaonbl 3kpanoB, Illaégonbr or4yeroB, Illaduonbr cBsiz3m ¢ B/, Ilpu ypoBHe ciox’HOCTH
«KoMIIeKCHBIIY», KpOME CIIOEB, TOCTYIHBIX MIPU YPOBHE CIOKHOCTH «CTaHIAPTHBIN», JTOCTYIIHBI TAKXeE
ciou Tomouiorusi, Texnosorusi, KUIIuA. Ilpu ypoBHe cnoxxnoctu «HacTpanBaeMblii» MOXHO BBIOpATh
JNOCTYyIHbIE CiOU. Takke NpH JTaHHOM YpPOBHE CIIOKHOCTH MOXHO clenaTh JOCTYyNHbIM cioil ba3za
KAHAJIOB.

[Ipy co3manum HOBOrO MpOEKTa MpeiaraeTcss BBIOpaTh OAMH W3 3 YPOBHEH CIOKHOCTHU:
MPOCTOM, CTAaHJAPTHBIA, KOMIUIEKCHBbIM. HacTpanBaeMblii ypOBEHb CIOKHOCTM MOKHO BKJIIOYUTH B
HacTpoiikax mHcTpyMmMeHTanpHOM cpenpl TRACE MODE uepes menro ®ain—Hacrpoiiku HUC... Ha
BKiagke UC—YpoBeHb CJI0KHOCTH.

YpOBEeHb CIOXHOCTH pa3pabOTKM MOXKHO HU3MEHUTh B JIOOOH MOMEHT B IYHKTE€ MEHIO,
YKa3aHHOM BBIILIE€ U TOKA3aHHOM Ha puc. 4.
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i

@ Hactpoiin
M
Ofwme {3 NpocToil (#) KomnnekcHei
UposeHs cAowHOETH i (O CraHoapTHe (O Hactpaueaerii
Bun g
CoxpanuTe gna MPE HELOETS BIILEE
[WnaH Pecypcel CucTema
Ornaaka Ll afinoHe! Nporparde M e ouHuE T pHEraHAK
Komeeprep ws TRACE MODE 5 HArE -
LUl afinoHe! 3k paHoE Tononorua
Ll a8noHE! oTYETOE T ExHonorHA

L atnoHel ceasy c B I KM,

B aza kaHanos EugnuoTern

OTKpLIBATE WAatnoH
CTROMTE KOGMPOBKY MO TEXHONDMHW

Coz0aTe 0fBERT MPH KOMMPOEAHHH M5 GHEAMOTERKH
PenakTop aprymeHTos

B as0BEIi penakTop
FNA

PenakTop gokyMeHTOE
Penaktop SOL

PenakTop nporpatdm

Cnpaek.a [oToen OTraeHa
] l I

Puc. 4. Hactpoiika ypoBHsI CIIO)KHOCTH U3 MeHIO Daiiin

B mannom ciiydae BeiOepeM ypoBeHb ClOKHOCTH «CtanaapTHblii». [locne Haxxarus JIK mbim
Ha ’kpaHHO# KHomKe Co31aTh B jJeBoM okHe HaBuraTopa mpoekra nosiBUTCS IEPEBO POEKTA.

Iocre co3nanus npoekta coxpanum ero, Haxas JIK @ u ykazas neo6xomumoe ums (B 1aHHOM
npumepe «ASU.prj»).

Co3aanue 10Jb30BaTEJILCKOH 0MOJIHNOTEKH KOMIIOHEHTOB

B SCADA/HMI cucreme TRACE MODE 6 OuGiuoTeku moapa3feisitoTcs Ha JBa OCHOBHBIX
THUIIA: PeCypCHbIE OMOTUOTEKH 1 OMOIMOTEKH KOMIIOHEHTOB [5].

PecypcHble Ou0JMOTEeKH pPa30UTHl Ha KOJUIEKIUU TpadUyecKMX NPUMUTHUBOB Pa3TUYHBIX
dhopmaToB:

- aHMMaIIUS;

- BekTopHas rpaduka (Meradaiisb);

- pactpoBas rpaduka;

- rpadYeCcKHe FIEMEHTHI.

[Tocnennue mpencTaBisiOT coO0W ymOOHOE CpeACTBO ISl COCTaBIIEHUS CBOUX (DUPMEHHBIX
rpapuueckux siemMeHToB (I'D) u3 coBokynHoctu cranaaptHeix ['D TRACE MODE 6. Ux MoxHO
JUHAMH3UPOBATh, MIPUYEM IS KaXKJOTO MapamMeTpa 3aJaeTcs MHAWBUIYyanbHoe uMs. KoHeuHo, rpynmy
I'D MOXKHO CKOMUPOBATH M HE BHOCS €€ B PECYPCHYIO OMOIMOTEKY, HO 3Ta BO3MOKHOCTH OBIBA€T OUEHBb
MOJIe3HA, €CIM HECKOJIbKO ['D, 00pa3yrommx HEKHil CUMBOJI, TPUBSI3aHbl K OJTHOMY apryMeHTy. B atom
cllydae TMEepemnpuBsI3Ky OJIHOTO DJIEMEHTa PecypCcHOW OMONMOTEKH BBIMOJHHUTH HA TOPSAIOK Jierde, 4em
HECKOJIBKO OTAETBHBIX ['D, K TOMY K€ «CTPSATAaHHBIX» B MEHIO CBOMCTB 3THUX JJIEMEHTOB.

bubiuoreka KOMNOHEHTOB TMPEACTABISET COOOW MOIIHOE CPEICTBO JUISl THPAKHUPOBAHUS
TOTOBBIX PEIICHUH, U HE TOJBKO B 0OOJIACTH omepaTtopckoro uHTepdeiica. bubmmorekn KOMIOHEHTOB
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COCTOAT M3 OOBEKTOB, KaXIblH W3 KOTOpbIX mpenctasisier coboit mpoekt TRACE MODE 6 B
MUHHUATIOPE, OH MOKET BKJIFOYATh HE TOJIBKO 3KPaHbl, HO U KaHAJIbl, IPOrPAMMBI U [IPOYNE KOMIIOHEHTHI,
MEXAY KOTOPBIMU COXPaHSIOTCS BCE CBSI3U.

JlobaBJieHHe 6a30BbIX 3J1eMEHTOB

Bocmosib3yemcst moJib30BaTenbckoi OMOIMOTEKON KOMIOHEHTOB. /[t aToro ckomupyem gaiin
tmdevenv.tmul u3 nommupekropun %TRACE MODE%\Lib B8 mupexroputo TRACE MODE%
(mox % TRACE MODE% mnonumaetcst KaTajior, B KOTopslii yctanosieH TraceMode 6.05; mo ymosruaHuio
ato C:\Program Files\AdAstra Research Group\Trace Mode IDE 6 Base)).

[Tepeiinem B cioit bubanoreku KoMnoHeHTOB, T71e¢ B pazzaeie Iloab3oBaTenbckass OTKpoeM
oubnunoreky Library 1. CoxpanenHslii B JanHO#H OnOnmmoteke oo0bekt Object 1 comeput B CBOEM Clioe
Resources HeoOxoauMelIil U1 naibHeMen pa3padoTku Habop rpadpuueckux 0OBEKTOB — U300paKEHUS
KJIAMaHOB, EMKOCTEM, IBUTATENIECH U T.JI., TOKa3aHHBIN Ha PUC. 5.

[MepeneceM HYyXHBIC TPYMIIBI B ¢JI0i Pecypcebl TeKyIero npoekTa ¢ moMouso Mexanu3ma drag-
and-drop u nepenMeHyeM UX, Kak MMOKa3aHO Ha puc. 6. B gaHHOM ciiyyae ObUIM MEPEHECCHBI TPYIIIbI
Valves u Tanks.

3neck ke B cinoe Pecypewl co3mamum rpynny KapTuHkM 11 moMelleHUss B HEE TEKCTYp,
KOTOpbIe OyAyT MpUMEHEHBI B 0()OPMIICHHH CO3aBAEMbIX TpadUUeCcKUX dKPaHOB, KaK IMOKAa3aHO Ha PHC.
7.

Hagurarop npoekTa

o - AR RS EE &
= % BUBAMOTERM_KOMAOHEHTOE M Walves
) CucTerHan B Tanks
=]
= '-;' Monesoearenscraa m Motors
= % Library_1
B o Objsct1 M8 CoolingéHeating
= ) Resources Bl Pumps
T Walves M Industrisl
I Tarks
[ Motors
m CoolingiHeating
T Purnps
Tl Industrial

Puc. 5. Haurarop npoekra

Pecypckl

T Arumauua
5 Jaaemsnkn

[ Pesepeuape

Puc. 6. Croii Pecypcesl ¢ 100aBiI€HHBIMU TPYIIIAMU

T Pecypc-t h| B K anade
B ko ‘ﬁ Cosgate rpynny k C’E L —

T Em £ OrrenuTs [Chil+Z) |‘-@ K. apTHHRM

AHMMALMA
m N By Komuposare [Chi+C) [%
MpafuyeckHe_3 NereHTh

m O MNepevrmeHOBaTE. .. =

M Han M= Hacockl

Puc. 7. Ho6Gasnenue rpynnsl KapTunku B cioit Pecypesbl

g .
21 CeolicTEa
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Coznmagum B rpynie KapTmHku HOBbI KomnoHeHT — buOamorexka_HM3o0pamxenmii#l, xax
MOKa3aHo Ha puc. 8.

\-@ K.apTiH = ]
__ |1‘i Cosaare koMnoHeHT b @ EBuanuorera_M=oSpaeHui

[E5| W asnoHe_r X L T O TR

M WainaHe_:

B Wasnoms_
[l a5 noHE_t

m Bugnuorera_Meradainos

£ OrmenuTs [Chil+Z)

F.onupogate [Chil+C)

MNepeuMEHOBATE. ..
55 Cucteraa | o=
M =]
Puc. 8. Coznanue komnoneHnta budaunorexa_M3o0paxenuii B rpynne Kaprunkn

CealicTEa

OtkpoeM aBoitHbIM mienukoM JIK BHOBB co3anHyr0 OMOIMOTEKY s penaktupoBanus. s ee
HATIOJIHEHHS BOCIIONb3yeMCsl MKOHKO [¥ Ha maHen s MHCTPYMEHTOB. B OTKpbIBIIEMCS auanore BHIGOpa
GbaiiioB i1 UMIOpTa YKakeM o mupekToputo ...\Lib\Texture. Beibepem Bce daiinbl, Kak MOKa3aHO Ha
puc. 9, 1 HAKMEM 3KpaHHYIO KHOMKY OTKPBITh.

Bm6parth hakln 408 HmMnopTa

Manka: |_." Texture ﬂ "= EF Ed-

—

HepaeHue
AOKYMEHTEI

@ i waker 020

Patiouuin cTon

£

ko aokyrEHTRI

:HF chone 001

w8
| ol korneTeR
| @
5 B
l Ceresos Hraa daiina: |"I:uriu:k_EI22.|:um|:u" “ice_016.bmp"" "metal_011.b j OTkpeme |

| 0K pYsHEHHE

! Tun graFnos: |PHC';IHKM [*.brp ".phg ".xpm “.jpa) ﬂ OrreHa

Puc. 9. JluanoroBoe okHO BbIOOpa (haiiyioB [Isl UMIIOPTA

Cognepxumoe Oubnnoreku bubdanorexka M3oOpaxkenmii#l 1mocie yKa3aHHBIX ACWCTBHIA
rnokasatHo Ha puc. 10.

ITo106HBIM BBIIIEONTMCAHHOMY CIIOCOOOM co37aiuM B cioe Pecypcesl rpyniy AHMMAanus, B Hel
- 6ubnnortexy budanorexka_Buaeoxiaunos#1. B oTkpeiBiIemMcs quanore BeiOopa (aidaoB aias UMIIOpTa
ykaxkeM mopaupektopuro ...\Lib\Animation. Beioepem daitn fluid_blue u Haxkmem skpaHHYI0 KHOTKY
OtkpoITh. CofeprxuMoe OMOIMOTEKH BUCOKIUIIOB TIOKa3aHo Ha puc. 11.

B 3aBuUCHMMOCTH OT pelakIMH HCIOJIb3YyeMON HMHTEIPUPOBAHHOM cpelbl pa3paboTku — 0a30BOM
WIN TPO(ECCHOHATBHON KOJIMUYECTBO AOCTYIHBIX TEKCTYP M BUICOKIUIIOB B OMOINOTEKE Pa3InYHO.
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m Budnuorera_ M sodpaseH9iil” |

Br2BE] metal 0171 2 stone_001 3 water_ 020 4
[25Ex25E) [2BExZ25E] [2BExZBE] [2BEx257)

Puc. 10. Conepxxumoe 6ubnnorexkun budanorexa_HM3odpaxenuii#l

| Budnuorera Bugeokaunosdl”

flid_blue 0 [32:32]

Puc. 11. Conepxxumoe 6ubmmotekn budanorexka Buaeoxinunos#l

B kauecTBe BUICOKIHMIIOB MOTYT OBITh MCIIOJIb30BaHbI MMPAKTHUYECKH JIFOOBIE UMEIOIIHEcs (ailibl
(dhopmaToB avi M mng.

[Tocne mpoBeaeHUsT MOATOTOBUTEIBLHBIX MEPOIIPUSATHI COXPAHUM BBIOJTHEHHYIO pPabOTy, Ha)KaB
JK =

/lo6aB1eHHe COOCTBEHHBIX KOMIIOHEHTOB B OMOJIMOTEKY

Taxke B OMOIMOTEKE CYIIECTBYET BO3MOKHOCThH JOOABJICHHS TIOJIb30BATEIBCKUX TparaecKux
AIIEMEHTOB.

Jlnst aToro HeoOxomuMo B cioe Pecypcebl BBIOpaTh CyIMIECTBYIOMIYIO TPyHmy TpaduuecKux
anemenToB (I'D) nmubo coznmath HOBYIO. UTOOBI cO3/1aTh HOBYIO TpyIiily, HeooxoaumMo Haxath [1K mbimm
Ha cnoe Pecypcsl. B mosiBuBmIEMCS KOHTEKCTHOM MeHIO BbIOpath Co3gaTh rpynmy, 3aTeMm
I'padpuueckne 3j1eMeHTHI, Kak Moka3aHo Ha puc. 12. B pesynbrare B cinoe Pecypenl Oyner coszmana
rpynmna I'paduyeckue 31emenThI_Ne (o Ne noHHMaeTcsi HOMEp CO3aBaeMOM TPYIIIbI), KOTOPYIO MPU
HE0OX0IMMOCTH MOKHO TIEPEUMEHOBATb.

|1§ CozgaTe rpymny b G Tekcrw
h Fonuposare [Chl+C) IE [patyeckie_anermeHTEl |

MepeureHOBATE. ..

‘f’_:|' CeoficTES

Puc. 12. KonrekctHoe MeH1o ciiosi Pecypcesbl

YroObl co3aatk rpaduueckuil 00bekT, Heooxoqumo 1K Mblmy HakaTh Ha BEIOPaHHYIO TPYIIIY U
B TOSIBUBIIEMCS. KOHTEKCTHOM MeHIO BbIOpaTh Co31aTh KOMIOHEHT, 3areM I'paduyeckunii_o0bexT.
JlanHas onepanys nokaszaHa Ha puc. 13.

W@ Co30aTh KOMNOHEHT b E MpaduYeck il_ofeerT

ﬁ CozaaTe rpynny 3

W=, Cospate no wabnony..,
Puc. 13. KOHTEKCTHOE MEHIO TPYIIITBI TPAQUIECKUX HIIEMEHTOB
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B pesynmprare B cmoe Pecypcel B BbeIOpaHHOW rpymme OyneT co3JaH  KOMIOHEHT
I'padpnuecknii_o0bekT_1, KOTOPBIN 3aT€M MOKHO IEPEUMEHOBATD.

UToOBl OTpENaKTUPOBATh CO3JAHHBIA OOBEKT, HEOOXOAMMO IBaXIbl HaxaTh JIK MbImm Ha
BBIOPAaHHOM KOMIIOHEHTE.

JHamee pa3merraeM Ha TOsBHUBIIEMcs dkpaHe rpaduueckue snementol (I'D). Cozmanue
rpaduuecKkux 00BEKTOB OMMUCAHO B IMyHKTE 3.6.5.

KOHTpOJ’leLIe BOIIPOCHI
OxapakTepu3yiTe S3bIK CIIUCKa HHCTPYKIHit IL.
B 4em HazHauenue Moau(pUKaTOpoB B si3bIke |L?
Hasosure Tpu criocoba j1st BbI30Ba (pyHKIIMOHAIBHBIX OJIOKOB B s3bIKe L.
st ero ciyxat MonuQuKaTopsl B si3bike 1L?
Uro Takoe orepaTop B si3bike |L?
C noMoIIIbI0 KaKoi KOMaH/Ibl IPOU3BOIT NPsIMOE 00BSIBIICHUE aapecoB B si3bike |L?

arwbdE
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JlabopaTopHas pa6ora Ne7 Pazpadorka ma610HOB rpadpuecKnx IKPaHOB HHTETPHUPOBAHHBIX
CHCTeM yNpaBJIeHHSA

JTanbl pa3padoTku mada0Ha rpadguyeckoro 3Kpana

Oransl pa3paboTku mabioHa SKpaHa:

a) moOaBiieHUE Ma0JI0HA dKpaHa;

0) HacTpoiika rmapaMeTpoB PKpaHa;

B) pa3meleHue rpapudeckux aneMeHToB (I'D) skpaHa u 3ajaHle CTaTUYECKUX aTpUOYTOB;

I') cO3JaHie apryMEHTOB JKpaHa;

1) HacCTpOMKa TUHAMU3UPYEMbIX aTpudyToB 1'9;

€) HacTpolKa TMHAMUYECKUX cBOWCTB ['3;

) pa3MelIeHre KHOMIOK U HacTpOWKa COOBITHI Ha UX HaXaTHeE;

1) co3aaHue HeoOxoauMbIx rpapuyeckux o0vekToB (I'O) u pa3menieHue Ha SKpaHe.

JlaHHbIE 3Tanbl MOTYT BBINOJIHATHCS B JIF000H mocienoBareabHOCTU. [Ipu 3TOM 00s3aTeNbHBIMU
SIBIISTEOTCSI OTAIbI a U B.

[Ipumeuanue: Ecnu y skpaHa He OyAeT CO34aHO HHU OJHOTO apryMeHTa, TO JaHHBIA dKpaH He

OyJIeT 3arpy»eH.
Paccmotpum mpoekTupoBaHue madioHa dkpana Ha npuMepe dkpana PBC.

Jo0aBieHue MA010HOB IKPAHOB
[lepeiins B cnoil IlladnoHbI_3KpaHOB, cO3AaTuM B HeM KOMIOHEHT Jkpan#l. lng storo TIK
Meim Ha cioe LIa6JjioHbI_3KpaHOB BBI30BEM KOHTEKCTHOE MEHIO, B KOTOpoM BhiOepem Co3maTh
KOMIIOHeHT— JKpaH. [locnenoBaTenbHOCTD IEHCTBUI 300pakeHa Ha puc. 14.
JlanHbIil 5kpan Oyner riaBHbeIM. Ha Hem Oyner cxematmyecku uzoOpakeH ydactok L[ITTTH.
Coznaaum TaKke SKpaHbl HACOCHOM, pe3epByapHOTO MapKa, CenapaTopoB, Ta30BOI0 YPaBHUTENS U 3KpaH
TpeBoru. CIUCOK 3KPaHOB MOKa3aH Ha puc. 15.

|JE] Wl afnoHe_==m== |

g Cosnate KOMOOHEHT b e
B Watnose_
g Loanare rpynny g E Ipaduyeck.an naHens
@ W afnoHe! |
OrraeHmTe [Chl+) MAerocrera
525 Cucrema "
By Konmpoears [Chi+C)
% McTouHMKL
MNepeuMeEHOEETL. ..
h % Entnuore
= CeofcTea

i

Puc. 14. Co3nanne komnonenta Jkpad B cioe LlladaoHbl_3KpaHoB
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[ NEBHRIA 3KpaH

FEC

3H BHEWHER NEpek.avkK
E03

TraHa

3H BHUTPEHHEN NEpEk.aIkH

=]

E Cenaparop

E AkpaH TpEBOrH

Puc. 15. Cnoii llla610HbI_3KpaHOB

Hactpoiika napaMmeTpoB 3KpaHa

OTtkpoeMm co3gaHHbIHN 3kpaH ABoWHBIM HienukoM JIK no nukrorpamme PBC.

3amanuM pa3Mep dKpaHa U 1BeT (poHa co3maHHOTO 3kpaHa JIK mo smeMeHTy CTpOKH MEHIO
CepBuc — Ilapamerpsl 3kpaHa.

Tak kak 3ammTa KypCOBBIX TMPOEKTOB MO auciuiinHe «CHHTE3 TEXHMYECKHX CHCTEeM
yIIpaBJICHUS TPOUCXOIUT B MYIbTUMEANHHON ayIUTOPUH C UCIOIb30BaHUEM TporpaMmMel PowerPoint,
TO I yA0OCTBA CO3/IaHUS MPE3EHTAIIMN PEKOMEHIYETCS 3a/1aBaTh pa3pelieHne dkpana e oonee 1024 na
768, uT0OBI BCE AIEeMEHTHI TpauuecKoro JUCIuiess ObUTH YETKO BHIHBI U OBUTH JOCTATOYHOW BEITUUYMHBI.
Ucnonwsizyem paspemienue sxpana 800 Ha 600. [Tocne 3aganust HEOOXOIUMBIX TTAPAMETPOB 3aKPOEM OKHO
JIK no xHonike I'oroBo. IlocinenoBaTenbHOCTh JEHCTBUH TTpEACTaBIeHAa Ha puc. 16.

AJBTEPHATHBHO MOYXHO BBITIOJIHUTH JABOWHOM miendok JIK B 1r000M CBOOOTHOM MecTe dKpaHa U
B OTKPBIBIIEMCS] OKHE CBOMCTBA OOBEKTA YKa3aTh pa3pellieHue U BeT (poHa.

@ C:/Program Files/AdAstra Research Group/MeToauuka.prj - MHTe rpHpoRaHHaA Cpea

Paiin Mpoexr MNpaska Cepewc Bua OkHo Crpaska
BB

=
: = . @ 888 TUpa%upOEaTE

| MepemecTiTs BHUS

BoiposHATE 3

[R] /O E B

UeHtpuposaTs Haskpane b =8 Mapamerpm axpana (dnpant2)

Pasmep akpana | 1280x1024 “ Tun oHa

Hagurarop npoekra

B3 3kpanitiz 1280 Uger v

WupiHa

*a v X Bg =1 Neperecnime Hasep:
Bricora 1024
% Pecypcel ‘ Maparerpel akpana..
@ Wl afinoHeI_nparpatdta
%C JrpanfiZl
T WatnoHe)_skpanos

[ Macuratuposare Takme COLERKMMOE 3KPAHE
B Watnorbi_noxkymerTos

Koo gocryna (0 =

% Watnone_ceazel_c CYEL
- [opAuad knaemwa | Her w
 Cuerena

MonoweHue veTouHMka ceeta (%) X (25 % Y |28 %

= wd RTM_1
[E KaHans!
[] Bennmeaowes oxne [ ] MokasbiBaTs BCNARE. OKHE NP SaNYcke
% WeTauHukmd T preHim
- Hau. nozuuma ecnaeie. okna % (2000 & Y |200 =
Q BMEAUOTERM_KOMMOHEHTOE

[ oroso H Otrena

Puc. 16. Hactpolika napaMeTpoB sKkpaHa

Pazmemenne rpagpuuecknx 3aeMenToB (I'J) 3kpana u 3agaHue craTH4ecKNX aTpudyTOB
YroOsl BeIOpaTh ['D 1 pa3menienns, Hy>KHO BBITIOJHUTD CIEAYIOIINE ASHCTBUS:
- Haxkatb JIK Ha kHONKe naHenu nHCTpyMEHTOB I'pauyeckne 31eMeHThbI, IOKa3aHHOW Ha pUC.
17. Ilpu 3TOM BBIOMpaAeTCs TOT DJEMEHT, Ybs MKOHKA BBIBEJEHA HA KHOMKY (JIEMEHT, 3aJaHHBIA IO
YMOJTYaHHIO JUIS COOTBETCTBYIOLIEH IPYINIIbI, UIIM AJIEMEHT, BRIOpaHHBIN paHee);
EEIREESEEE L T T

Puc. 17. Ilanens nactpymenTos I'paduyeckue 31eMeHThI

== S It
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- nmBaxael Haxare JIK Ha kxHomke um 3atrem Haxkath JIK Ha wukoHke Tpebyemoro I'D B
MOSIBUBIIEMCS MEHIO (MEHIO HE OTKPBIBACTCS, €CIU TPYIIa COJCPKHUT TOJBKO OJIHH TpadUuveCKHid
JJIEMEHT).

Hanpumep, Ha puc. 18 nokazano mexto rpynns! [IpsMoyroapHuKY.

IO/X @& B (o
[w]mf=)=]

Puc. 18. Mento rpynns! IIpsimoyroibHuUKH

[Tocne BeIOOpA BNIEMEHTa €T0 NKOHKA BHIBOJIUTCS HA KHOMIKY T'PYIIIbI, KaK MOKa3aHo Ha puc. 19.

/e 4[5 4

Puc. 19. Ilanens unctpymentos I'padpuueckne 3;1eMeHTHI 10CIIE€ BEIOOpa COOTBETCTBYIOMIETO 1D U3
TPYIIIBI

[Ipu BBIGOpE TpaduUecKoro 3JIEMEHTa PEelaKkTOp MPEACTABICHUS JAHHBIX MEPEXOAUT B PEXKUM

pa3MelieHus, Mpu 3TOM Kypcop Ha rpauueckoM 3KpaHe IMpHOOpeTaeT B + Hanee B oxne Ciaom
HeoOxomumo Haxkatuem JIK ykazath ciiodl, B KOTOPOM JOJDKEH OBITh pa3MelieH BbIOpaHHBIN
rpadudeckuii snement. Ecim okHo Caom 3akpeito, T0 ['D Oynmer pasMmerieH B ciioe, B KOTOPOM ObLT
pasmerieH nocienuuid ['D. B cimydae ecnu cimoit ouH, TO HEOOXOAUMOCTh B YKa3aHHWH CJOSI OTIAaeT.
[Tocne pazmemienus ['D ero MOXHO TEpPEMECTUTh B Jpyrou cioil. Jlamee mpomoLKUTh TPOLERypy
pa3MenieHus I'D MOKHO IByMs ciocoOamu:

- meperaumrth ['D ¢ maHenW HWHCTPYMEHTOB Ha 3kpaH (merox drag-and-drop); mocime
pa3memenus ['D umeer pa3mepsl, 3ailanHble 0 yMoJidanuio, PITJ] nmepexoaut B pexxuM peakTUpOBaHUs,
OKHO CBOMCTB I'D OTKphIBaeTcsi aBTOMarthyecku. [Ipu meperackMBaHuWM € MaHEIW HMHCTPYMEHTOB [
rpynn Pecypcbl 1 O0beKTBHI Ha 3KpaHe pa3MeIaeTcs MepBblid pecypc/00BbEeKT mepBoit OMOIHOTEKH;

- MIEPEMECTUTh KYpCOp B HY)KHYIO TOUKY 3KpaHa U HaxkatueM JIK ycTaHOBUTH TOUKY NMPUBSA3KU
I'D. Jlanee aeicTBus mo pasMemieHuio I3 MOTYT OTIMYaThCs, OJHAKO JJIA OOJBIIMHCTBA TpadruecKux
AJIEMEHTOB OHHM CTAHJAPTHBI — MEPEMEIICHUE MBIIIU MOCIE YCTAHOBKU TOYKH IPUBSI3KU BBIBOAUT Ha
sKkpaH o0pa3 I'D, mpu 3TOM OTpPe30K OT TOYKU HPUBSI3KU 10 TEKYIIETro MOJOXKEHHUS Kypcopa sBISIeTCS
JMaroHaNbl0 MPSIMOYTOJIbHHUKA, OrpaHuurBaromiero ['D (eciu mpu mepeMelleHUd MBIIIHN yIep:KUBaTh
Haxxatoi kinaBumry CTRL, psn I'D okaxercs BnucanHbIM B kKBajpart). [lopTopHoe Haxkatue JIK nmpuBoaut
K pa3MelieHuI0 rpauyeckoro sJieMeHTa B BBIOpaHHOM TrpaduyeckoM cioe (B psAle ciydaeB s
pa3Menienus ['D Ha skpaHe JOCTATOYHO YCTAHOBUTH TOUKY IMPUBSZKH).

Jna rpaduyeckux sneMeHTOB Tpymibl Jlomanble W KpuBble Kaxaoe Haxartue JIK mocne
YCTAaHOBKHM TOYKH MPHUBS3KH 3a/1a€T Y3JOBYIO TOUYKY (IIPOMEXKYTOYHYIO BepiiuHy). s ycTaHOBKH
MOCJIeTHEH BEpIIMHBI M BBIXOJa U3 pexuma pasmemieHus 3tux ['D Hyxkno Haxath [IK. Ilonoxenue
Y3JIOBBIX TOYEK, 33/IaHHOE MIPH pa3MElICHUH, MOKHO B JIaTbHEHIIIEM U3MEHUTh.

Jlis otmensl pa3menienus ['D B ero npouecce Hamo HaxaTh ESC.

[Ipu nepeceuenuu ['D Bo3HHKAET HEOOXOIUMOCTh pa3MecTUTh OOUH ['D moBepX ApPYroro wiu
Ha0060poT. s 3Toro HykHO BbAenuTh ['D JIK mbimu. 3ateM BbI3BaTh KOHTEKCTHOE MeHIO [IK MbImu u
BbiOpaTh I[lepeMecTUTh, HaBepX I TOTO, 4YTOOBI TMEPEMECTUTh HA OJWH YPOBEHb BBEPX WIH
IlepemecTnTh BHU3 JUIsSI IEPEMENIEHUSI HA OJIMH YPOBEHb BHHU3. KOHTEKCTHOE MEHIO MPEJCTaBIECHO Ha
puc. 20. [Ipumep BbINOIHEHHUS] KOMaH/IbI TOKA3aH Ha puc. 21.

B kauectBe 3anBrokek Oe3 ympamieHus ucnojibpsyeM 'O valve 1 u3 GHONMHOTEKH W3 TPYIIIBI
3aaBu:kku. PesepByap pazmectum Takke u3 6nbaroreku u3 rpymmsl Pe3epByapsl.

[Tocne pazmemenus ['D HE0OX0AMMO HACTPOUTH WX CBOMCTBA.
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£ OTMEHWTE M3MEHEHUE FeoMETPHY Tz

BepHyte Chrl+v
%3‘ Bripezare
By Konupopate
[ Beraswme
% Ypamms Del

Brifpare BCe Clrl+d,

1 MepemecTims Hasepx

|§L MepetecTHTE BHUS

CEOHCTES ofbekTa

MepetecTHTE B CNok 3
K.onUpoBaTE B M3GpaHHOE

NeperecTHTE MAacLIT aBMpOBATE
MoeepHyTE
PegakTHpOBATE Y3N0BEIE TOMEM

Puc. 20. Bri6op komans! [lepemecTuTs BHU3

. 6)

)

a) JI0 BBITIOJIHEHHSI KOMaH/Ibl; 0) 1mocJie BHIMOJTHEHUST KOMAaH/IbI.
Puc. 21. Bremonnenne komanasl [lepemectuts BHU3 ¢ ['D Tpybda

I'padmyeckue 3meMeHTH UMEIOT CIIEAYIONME HACTpauBaeMble CBOMCTBA!

- aTpuOyTHI (CTAaTUYECKUE U JUHAMUZHPYEMBIC);

- IMHAMHWYECKHE CBOMCTRBA;

- G YHKIIUU YIIPABIICHHUS.

OTU mapaMeTphl ONPENENAIOT BUJ TpapUUecKUX 3JIEMEHTOB U BBINOJHSAEMbIE UMH (DYHKIUU
O0TOOpaXe€HUS U yIIpaBJICHUs IPU pabOTe B peabHOM BpEMEHHU.

B nanHOM pasnene omnucaHo 3aJaHHe CTaTHMYECKUX aTpuOyTOB. 3afaHue JAUHAMU3ZHPYEMbBIX
aTpuOyTOB OMMCAHO B MyHKTE 3.6.6, TMHAMHUYECKUX CBOMCTB — B IMyHKTE 3.6.7, OYHKIIUN yIIpaBICHUS — B
nyHkre 3.6.8.

V I'D Tekcer 3agagum cBoiictBo Teker. Jlns sTtoro apoitnbiM memukoM JIK Ha TekcTe BhI30BEM
OKHO CBOMCTB. DTO OKHO IPOJAEMOHCTPUPOBAHO HA pUC. 22.

B none 3nauenne cpoiictBa TekeT BBECTH 0TOOpaKaeMblii TEKCT.

AHaoru4Ho 3agaTh HeoOxoaumbie mapameTpbl cBoicTB Koutyp, 3anuBka u LlBer Tekcra.
Jliig 3aaHust TOMOJTHUTENBHBIX [TapaMeTPOB JaHHBIX CBOMCTB HE0OxoauMo aABakabl JIK Mblin HaxkaTh B
nosie CBOiicTBO Ha TpeOyeMOM CBOICTBE.

Bce cBoiicTBa, BblIeJICHHBIE KOPUYHEBBIM I[BETOM U MMOAYEPKUBAHUEM, UMEIOT AOMOJIHUTEIbHbIE
rapameTpbl, KOTOpPbI€ MO>KHO BbI3BaTh ABOMHBIM HaxxaTueM JIK MbIM Ha Ha3BaHUM CBOWCTBA.
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CEOMCTES OfLEKTa

AECT ercT

= & B | ¢
CEoicTED | 3HaHEHHE
F.oHTyp
Sanueka [ |
W praceer k5 Shell Dig.8
B bipaBHUE aHME Mo weHTpy
Tekct {TEKCT>
Leet TercTa |
CEpBTE NPM CTARTE Falze
MNogcraska
BrwensHue & MPE Falze

Puc. 22. Oxkno cBoiicts ['D Teker

[Tocne pazmemenus I'D u 'O momygaem sxpan PBC, nzo0pakeHHbIit Ha puc. 23.

Puc. 3. KpaH PBCc pa3MeH_[eHLIM I9ulo

Co3nanne apryMeHTOB JKpaHa
B cooTBeTcTBMM € TEXHMYECKMM 3aJaHMEM Ha IPOEKTUPOBAHHUE HEOOXOJAUMO Ha3HAUUThH
apryMeHThl mabnony skpaHa — mendok I1K Ha coznanHOM ma0noHe 5KpaHa v BBIOOP M3 BBINAJAIONIETO
cnucka myHkra CBOMCTBa, Jajee IEpexo] BO BKIAAKY ApPrymMeHTbl. OKHO CBOWCTB C OTKPBITOM
BKJIAJJKOM1 APryMeHTBbI [I0Ka3aHO Ha puc. 24.

- X|@(BVE|A RG] A Ja &

Hram | Tun | Tun aaHHBx | 3HAYEHME MO YMOA4EHMID | Mpuesska | P naru | Ipynna Eg.usteperma K. orraEHT 3pIi
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Puc. 24. OxHO CBOMCTB ¢ OTKpPBHITON BKJIAAKON ApPryMeHTbI

YroOsl cO37aTh apTyMEHT, HEOOXOAMMO HakaTh Ha KHomky 2. Iocme storo TpeGyercs
HaCTPOUTH IIapAMETPhI APIyMEHTA.

OcHoBHbIE TapaMeTpbl apryMEHTOB U PEJAKTUPOBAHUE UX B II0JIE pEJaKTOpa apryMEHTOB:

- Ums — uMs apryMeHTa, 3ajaercs 110 yMOJIYAHUIO U MOKET ObITh M3MeHeHo. [l nepexona K
PEOAKTUPOBAHUIO MMEHM apryMEHTa HYKHO ABaxabl Haxarb JIK B nanHom none. MiMena aprymeHToB
OJIHOTO U TOTO K€ KOMIIOHEHTA JI0JKHBI ObITh YHUKAJIbHBIMU.

- Tun — T aprymenta (INPUT, OUTPUT u INPUT/OUTPUT). Apryment tuma INPUT
npenHazHaueH s npuema 3HadeHui, Tuna OUTPUT — nns nepenauu (310 ciieqyeT yYUTBIBATH IIPU
npussizke aprymenta). Tun INPUT/OUTPUT umeer camocTosiTeNbHBIN CMBICI NIPU BBI30BE MPOTPaMMBbl,
B OCTaJIBHBIX ciydasix 3TOT Tun paBHo3HaudeH tuny OUTPUT. Tun aprymenrta BbiOupaeTcs B CIHCKE,
KOTOPBIA OTKPBIBAETCS IIPU IBOWHOM Haxkatuu JIK B maHHOM moJe.

- Tun gaHHBIX — TUN JaHHBIX aprymMeHTa. TWIl JaHHBIX BBIOMpAETCSl B CIIUMCKE, KOTOPBIN
OTKpbIBaeTcs mpu ABoiHOM HaxaTuu JIK B maHHOM mose. DTOT mapameTp JOJKEH YYUTHIBAThCS IpPU
MIPUBSI3KE APIYMEHTOB.

- 3HaYeHHMe MO YMOJIYAHUIO — 3HAUYCHHE, YKA3aHHOE B 3TOM I0JI€, HUCIOJb3YETCSI MOHUTOPOM B
clly4ae OTCYTCTBHUS IPUBA3KH y aprymeHTa. s nepexoaa K peAakTHPOBAHUIO 3TOTO MapameTpa HYKHO
nBaxael Haxkats JIK B jagHOM 10JI€E.

- IlpuBsizka — mpuBs3Ka apryMeHTa K aTpuOyTy OINpeAesieHHOro KaHajla MJIUM K apryMeHTY
sKkpaHa wiu nporpammsl. [Ipm aBoitHoM Haxkatnm JIK B 1aHHOM Iosie HA SKpaHe MOSBIAETCS IUAIOT
BbIOOpA KOMIIOHEHTa/apryMeHTa JUIsl IPUBS3KU.

- ®aaru — ¢rnary, ycTaHOBICHHbIE Ui apryMeHTa. B cmucke, KOTOpbI OTKphIBaeTcs NpH
nBoiiHoM Haxatuu JIK B maHHOM mosie, 1jsi apryMeHTa MOTYT ObITh YCTaHOBJIEHBI CIIEIYyIOLIUE (UIaru:
HW, SL, NP, PO. Or ¢naroB 3aBUCUT pe3yJIbTaT aBTOMOCTPOCHUSI/TIPUBSI3KH KaHAJIOB. ABTOIIOCTPOCHHE
OTKMCAHO B MPWJIOKEHHH .

- I'pynna — HOMEp rpynmsl, K KOTOPOW MPUHAUICKUT apryMeHT. g rpynnupoBaHus HYKHO

BBIJICNTUTh HECKOJIbKO apryMEHTOB M Ha)XaTh KHOIKY &5 I'pynnupoBaTth BbljieJIeHHbIE aPIYMEHThI —
[0 3TOM KOMaHJE BBIJCJICHHON TpyIe apryMEeHTOB aBTOMAaTHYeCKHU MpucBauBaercs Homep. OT
napamerpa I'pynma 3aBuUCHUT pe3ynpTaT aBTOMOCTPOCHMS KAaHAJIOB W3 peAakTopa apryMeHTOB.
ABTOTIOCTpPOEHHUE OIMKCAHO B NMpHIIOKeHUH [

- EnuHMubl u3MepeHHsl — €IUMHUIBI U3MepeHus (WM YyHU(UUIUPOBAHHBIA CHUTHAN)
BBIOMPAIOTCS B CIIHCKE, KOTOPBIA OTKphIBaeTcs npu ABoHOM HaxaTuu JIK B manHom moje. OT 3Toro
rnapaMeTrpa 3aBUCUT pe3yJbTaT aBTONOCTPOCHUS/TIPUBA3KM KAaHAJOB y3jJa M3 PENakTopa apryMeHTOB.
ABTOTIOCTPOEHHUE OMKCAHO B MPHIIOKEeHUH [

- KommenTapuii — xomMMeHTapuii k aprymenty. Jlyig mepexolla K pelakTHPOBAHHUIO 3TOTO
napamerpa HykHo ABaxabl HaxaTh JIK B qannom noze [19].

Te aprymeHTsl, 3HaU€HUSI KOTOPBIX OyAyT OTOOpaxarhcs Ha dkpaHe, umeroT Tun IN, a Te, 4ro
3amaroTcsl ¢ KiaBuaTypel APM, otoOpaxkaroTcss Ha SKpaHe U IEPECHUIAIOTCS B KOHEYHOM HUTOrE B
koHTposuiep, umeroT Tun OUT. B mponeaype aBTOmocTpoeHHs] KaHAIOB OT IIA0JIOHOB aBTOIPHBSI3KA
apryMeHTOB OyJeT OCYIECTBIIATHCS COOTBETCTBEHHO K arpulyram PeajqbHoe 1 BxoaHoe 3HaueHme
KaHaJ0B. ABTOIIOCTPOEHHUE ONHUCAHO B NMPHIIOKEHUH I

AprymeHTsl, Ui KOTopbix 3agad Tun IN, He OyayT mepechuiaTbesi B KOHTPOJUIEP, JaKe €Clu Ha
9KpaHe JuIg 3TOro OyayT co3JaHbl HEOOXOAMMBbIE MHCTPYMEHTHI. I103TOMY A1 apryMeHTOB, 3HaueHHe
KOTOPBIX OY/IeT 3aaBaThCs Ha dKpaHe, HeoOxoaumMo 3anath Tun OUT.

@nar NP, BeicTaBneHHBIN A7 apryMEHTOB, HE MO3BOJIHUT CO37aBaTh COOTBETCTBYIOIINE KaHAIBI
TP OIIEPALUAX ABTOIIOCTPOECHHUS.

Co3panum apryMenTsl i okpada PBC. ApryMeHThl IpeicTaBiIeHbl Ha pUc. 25.

B namem npumepe nis aprymeHToB Cocrosinne _3aas_Ne u Komanpa_ynp 3agB_Ne (mox Ne
MMOHUMAaeTCs HOMep 3aBKKH) ycTaHoBleH ¢uiar NP, Tak kak 17 HUX He TpeOyeTcs co3/1aHue KaHAIIOB.

Hacrtpoiika ntmHamusupyemsbix atpudyros I'J
Junamuzayueni atrpuldyta Ha3bIBaeTCS 3aJaHME YCIOBUH €ro M3MEHEHHUS B 3aBUCHMOCTHU OT
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3HA4YEeHHUsl NPUBSA3aHHOTO aprymenta. llpum nuHamm3anuu atpulyra rpaguyecKuii JIEMEHT CTAaHOBUTCS
VHJIMKATOPOM BBIIIOJIHEHUS 3a/IaHHBIX YCIOBUM.

[Ipu pasmemennn I'D Ha dSKpaHe Bce €ro IUHAMH3HpyeMble aTpUOYTHI IO YMOIYAHHIO
CTaTUYECKUE.

JluHaMu3upyeMble aTpruOyThl BHIZICICHB KOPUYHEBBIM LIBETOM U UMEIOT MoadepKuBaHue. YToObl
U3MEHUTh JaHHble aTpuOyThl, HEOOXOAMMO HaXaTb JBOMHBIM HaxaTtueM JIK Mplim Ha Ha3BaHUM
CBOWCTBA M BEIOpaTh BUJ quHaMu3anuu, Haxxas JIK Mpimm B mosie Her punaMu3auuu v BHIOpaB HYKHBIN
IIYHKT B PACKpPBIBAIOIIEMCSI CIIMCKE.

Hraa Tun TN GaHHEIX S3HAYEHHE MO YH0M4EHHID Mpresska F naru
Erw:lpDCTaTH'-IECKDE_,ClaBJ'IEHHE_,U.Ha|i]|N HEAL

Terneparypa |i1IN F!E.t’-‘-.L

JlagneHuye_rasosoi_warniku |i1IN F!E.t’-‘-.L

HposeHs i2aiN  [REREAL

dpoeeHe_pazaena_das [i]IN HEAL

Homep_pesepeyapa &]IN USINT MF
CocToAnue_sa0e_] phai [REUSINT NP
Koraraa_ynp_saae_1 cloUT [E#USINT NP
CocToAnue_3ans_2 2aiN  [REUSINT NP
KomaHaa unp_sads 2 gl 0uUT [REUSINT NP
CocTosHue_sane_3 gl BEUSINT NP
Koraraa_unp_saas_3 cloUT [E#USINT NP
CocToAnue_sans 4 pdaiN - [REUSINT NP
KomaHaa unp_sads 4 gl 0uUT [REUSINT NP
CocToAue_3ans 5 2aiN  [REUSINT NP
Koraraa_unp_saas_5 cloUT [E#USINT NP
CocroAnue_sans_B phai [REUSINT NP
Komaraa unp_saas 6 gl 0uT [REUSINT NP
CocToAnue_3ans 7 2aiN  [REUSINT NP
Karanas_unp_aans_7 chouT REUSINT NP
CocroAnue_sans_8 phai [REUSINT NP
Koraraa_unp_saas_& cloUT [E#USINT NP
CocToAnue_sans 3 2aiN  [REUSINT NP
KomaHaa unp_sads 9 gl 0uUT [REUSINT NP

Puc. 25. AprymenTs! ma6nona skpana PBC

CymectByeT 6 BUIOB TUHAMU3AIUU:

- 3HaYEHWE — MHIUKAITUs 3HAYCHHs apryMeHTa (TOJIBKO a1 aTpuoyTa Tekcr);

- Arg = KoHCT. — uHAMKaIIMS paBEHCTBAa apryMeHTa 3aJaHHOM KOHCTAHTE;

- Arg >= KOHCT. — UHIUKAIK TPEBBIIICHUS apIyMEHTOM 33/IaHHOTO ITOPOTa;

- Arg & KoHCT. — wHAMKAINUs COCTOSHHUS OWTOB 3HAUEHHUS apryMEeHTa, 3aJaHHBIX MacCKOM
KoncranTa. Ecnu xots 661 o1uH Takoii OuT ycranosieH, unaunupyercs MCTUHA, unaye — JIOXKD;

- Arg B 1uana3zoHe — UHAMKAIIMS HAXO0XKJICHHS apryMEeHTa B 3a/IaHHBIX JHAaNa30Hax;

- Arg B UHTepBajie — MHIMKALIUSA HaX0XKICHUS apryMEeHTa B HHTEpBallaX MPUBS3aHHOTO KaHaia.

B 3aBucumoctu OT BBIOpAaHHOTO BHJA HMHIUKALUKA MEHSIOTCA HUHCTPYMEHTBI  €ro
koH(purypupoBanusa. Ha puc. 26 mokaszaHel cBoOHcCTBa AuHamMu3upyemoro arpudyra TekeT ¢ BUIOM
IUHAMH3aIny 3HAYEeHHe,

Tekct {TEKCT

= B vHaME ALK 3HaueHHe
MNpueaska

= m Generic

Generic g

Puc. 26. CpoiicTBa tuHaMu3upyemoro arpuodyra Teker ¢ BUoM AuHamMu3aluy 3HayeHue

Ilocne BBIOOpa BHAAa JUHAMM3ALMK HEOOXOJUMO YKa3aThb MPUBS3KY JITUHAMH3UPYEMOTO
arpubyrta. [l 3TOro HeoOXoauMO HakaThb Ha mosie 3HaveHue mnapamerpa I[lpuBsizka. IlosBurcs
nuanorooe okHo CBoiicTBa NPUBSI3KH, KaK IIOKa3aHo Ha puc. 27.
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[ CrojicTea NPHMBAZKH

-X @ B8 B % vl & &
Hrag Tun Tun gaHHe | 3HaveHWe no yronuaHdn | Mpuesska | Faard | Tpunna | Eousmeperta | KorameHtapu
;rPtU.pDCTaTH‘-IBCKDB_,U.anIBHHB_,CLHaL&J!Hmm e |REAL
Terneparypa [i]IN g | REAL
JaEneHHe_rasosof_Wank [i-lIN HEAL
YposeHs dgN  REREAL
YpoeeHe_pasgena_das [i-lIN HEAL
Horep_pezepeyapa [i-lIN USINT MP
CocTostre_sags 1 N REUSINT NP
KaomaHaa_ynp_sags 1 glyouT REUSINT NP
CocToaHue_sans 2 i REUSINT NP
KamaHaa_ynp_sags_ 2 glyouT REUSINT NP
CocTosHue_sans 3 N REUSINT NP
K.omanna_ynp_sans_3 chyouUT REUSINT NP
Cnrrnanue sanm 4 rdalN [REISINT NP bt
< >
I [oToBa l [ OTreHa ] I OTEAzaTE l

Puc. 27. lnanorosoe okHO CBOMCTBa NPUBA3KHU

B manHOM OKHE O0TOOpa)karoTcst BCe apryMEHTHI 1a0ioHa SKpaHa. B HeM HE00X0oauMo BeIOpaTh
HY)KHBII aprymMeHT, K KOTOpPOMY IpeArojaraercsi NpuBsa3aTh IuMaMuszupyembiii arpudyr I'D. 3arem
clelyeT HakaTh Ha KHONKY ['oToBO.

[Tocne 3TOr0 HACTPaMBAKOTCS APYTHE apaMeTPhl AMHAMHU3AIIHH.

Jns Buga nauHAMHU3aUM «3HAYCHHE» HE0OX0JAMMO HacTpouTh mapamerp Popmar. Tounoe
OTMCaHKe JAHHOTO NapaMeTpa 3anaeTcs B Hotauuu Cu.

O603Hauenuto hopMara NpeaIIecTByeT 3HaK mpoueHTa (%):

- %d nnu %1 — BBIBOJI 3HAYEHHUSI KaK 1IeJIoro co 3HakoM B ¢opmate DEC;

%0 — BBIBOJI 3HaUEHUS B BOCBMEpHYHOM (hopmaTe Oe3 3HaKa;
%U — BBIBOJI 3HaUEHUS Kak 1iesoro 6e3 3uaka B ¢popmare DEC;
%X — BbIBOA 3HaueHus B (popmate HEX 6e3 3HaKka ¢ MCIOIB30BAHMEM HIKHETO PETUCTpa s

- %X — BoiBox 3HaueHus B popmare HEX 6e3 3Haka ¢ ucnoip30BaHuEM BEPXHErO perucrpa Juist

- %e — BBIBOJ 3HA4YeHHSA co 3HaAKOM B ¢opme [ — |D.mmmm e [sign]ddd, rne D — omun
JNECATUYHBIM 3HAK, MMmm — OJMH WK Ooyiee ASCATHYHBIX 3HaKOB, ddd — Tpu JAeCATHYHBIX 3HAKA, Sign —
"+ wm -

- %E — anamor %e ¢ ucnoab3oBanueM E BMecTo ¢;

- %f — BeIBOI 3HAYEeHMs cO 3HAKOM B (hopme [ — ]DDDD.mmmm, rae DDDD — oaun uiu 6oee
JECATUYHBIX 3HAKOB. YHCIIO 3HAKOB TEpe/l ACCATUYHON TOYKOW 3aBUCUT OT BEIMYUHBI 3HAYCHHS, YUCIIO
3HAKOB IOCJIE ACCATHYHOW TOYKH 3aBUCHT OT 3aIPOLICHHOIN TOYHOCTH. Yucio 3HakoB nocie 3arstoi (k)
MOXKET OBITh 33J]aHO TIpH yKka3zaHuu ¢opmara B Buae %.<k>t;

- %Q — BBIBOJ] 3HAUCHHMsI cO 3HaKOM B f uiu € hopmate (B 3aBUCIMOCTH OT TOTO, B KAKOM M3 3TUX
IBYX (POPMATOB MPEJICTABICHHE KOMITAKTHEE JIJIS IAHHOTO YUCIIA, U TOYHOCTH). DOpMaT € NCIOJIb3yeTCsI
TOTJIa, KOT/Ia MOKa3aTelb CTENEHH MeHbIe -4 Wuin OoJblle WM PaBeH TOYHOCTH YHCIA. 3aMbIKAIOIINe
HYIU yOAISIOTCS, TECATUYHAs TOYKA MOSBISETCS TOIBKO TOTa, KOT/Ia YUCIIO IPOOHO;

- %G — ananor %g c ucnonas3oBanueM E BMecTo e.

Hacrpoiika tmaamMmu4yeckux cpoiicts I'J

K nuHamuueckum cBOHCTBaM TpadUUYECKUX 3JIEMEHTOB OTHOCATCA JUHAMHYECKas 3aauBKa, 3
BHJIa JMHAMHUYECKOH TpaHchopMaluu (mepeMenieHrne, MaciiTabupoBaHue U BpallleHNe) U JUHAMHYECKU N
KOHTYP.

Junamudeckue cBoicTBa ['D, Kak M JAWHAMU3UPOBAHHBIE aTPUOYTHI, HCIOJB3YIOTCS s
rpaduyeckoro oToOpakeHus 3HaUEHUHN apryMeHTOB 3KpaHa Ipu paboTe B peaibHOM BPEMEHH.

JluHamuueckue CBOMCTBA HACTPAaWBAIOTCS COOTBETCTBEHHO Ha BkiIagkax JIuHamuyeckas

3aJIMBKa (&‘ ), Junamuueckuii kouryp (') u Jlunamudeckas Tpanchopmanus (tﬁ’) okHa CBoiicTBa
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00bLeKTA.

Pa3menienne KHONOK M HACTPOH KA COOBITHI Ha X HAJKATHE
[Tocne co3ganust SKpaHOB TS KAXKJIOTO OOBEKTa CO3/IaIMM KHOMIKU it HaBurarwu B HMI.
Hnst storo Bocmonb3yemcs JIK wplmm, BbIOEpeM UWKOHKY rpaduueckoro snementa (I'9)

«Kuonknm» %! 3arem pa3smectuM KHONKY Ha skpane HMI. [lamee B aBTOMaTHYECKH OTKPBIBIIUXCS
croiictBax ['D “Kuonku” — OcHoBHBbIe cBOlicTBa B 001acTu TeKCT yKa)keM TEKCT, pacrioaraeMblii Ha
KHOTIKe. 3areM oTKpoeM BkIanky [leiictBue u mienukom [1K B oGmacti mousePressed B oTKphIBIIEMCS
BBITIQIAfONIEM MeHIO0 BbiOepeM mNyHKT IlepeliTH Ha 3KpaH, B KOTOPOM YKa)Xe€M, HAa KaKOW JKpaH
MEPEXOJIUTh B Cllydae Ha)kaTHsl KHOIKH, KaK IMoka3aHo Ha puc. 28. KHomka Oymer paboTath B pekuMe
MPB, ecnu mpoekt 3amyctuth B npodaiinepe. [lepexon Ha dkpaH BO3MOXKEH, €CIIM dKPaH, Ha KOTOPBIH
MEePEXOJIAIT, COACPKHUT XOTSI OB OJJMH aAPTYMEHT.

2| M3 ShellDig v[s ¥ME[E]= B 7 L
CealicTea ofterTa x | E 3

KHc-nKa

ERLES
Cofibmua

i

CeofcTED | SHauEHHE | "~

= mousePressed

“MoateepwaeHue  False

Curnan Falze

@) Pecypee -
|

W a6AoHE_nporpas
MepeiTi Ha 2rpaH E] I WatnoHe! 2 kpaos

E Arpantt] =
4 Jkpanttz ) v

Hagwurarop npoekta x
@-X ~0 Rk e RS s

E Pecypce! = | FE KaHane g
Puc. 28. 3amanue coObITUS TPU HAXKATUU HA KHOTIKY

[TonyunBLmiicsa skpaH 1MokasaH Ha puc. 29.

PBC-1 : PBC-2

Puc. 29. Kpa PBCc pa3MemHHLMH KHOIIKaMH

Co3nanue rpaguyecknx 00beKTOB
Jlo6aBum B cinoii Pecypcebl B HeoOxoaumyro rpymmy rpaduueckuii oObekr. JloOaBieHue



104

rpaduueckux 00bektoB (I'O) onmcano B mynkTe 3.5.2.

Paccmotpum coznanue 'O Ha npuMepe 3aIBUKKHU C IPUBOJIOM.

B namem ciyuae no6aBuM B cioit Pecypcest B rpynmy 3aaBu:kku ['O 1 nepeumMeHyeM €ro Ha
valve 2.

Pasmemenne I'D u 'O ananornyno pasmerienuto Ha skpade I'D u 'O u noapoOHO onucaHo B
nyHkTe 3.6.4.

Pazmectum ['D Knanan u Knonka.

Js I'D Knanau 3a1aiuM clieyronnue CBOMCTBa:

- Marepuan—Marepuansi=30J10T0;

- @opma KJaraHa=vi;

- ®opma mpuBOAA= ? .

Jns atpubyra LiBer mpuBoAa 3amaavM THUIl JUHAMU3AIMKM Arg B auana3soHe. 3anaaum
npuBs3Ky arpudyta. s aroro JIK Mbimm HaxkmeM Ha kHOTKy B niosie IlpuBsizka [4]. B nmosiBuBmeMcs
okHe n00aBuM aprymeHT CocTosiHMe 3aJBM:KKH, KaKk ONHMCAaHO B MyHKTe 3.6.5. 3amaguM JaHHOMY
apryMeHTy CBOMCTBA, KaK 1oka3aHo Ha puc. 30.

HMria Tun THn gaHHER
CocToAHME_SalBMKKM [iﬂN LISINT

Puc. 30. CgoiictBa aprymenra I'D valve_2

[Tocne 3Toro Haxxmem kHONKy I'oToBo.
CospannMm 5 nquana3zonoB. HactponM mx, kak nokasaso Ha puc. 31.

= [ManazoHb
+- Nuanazod 00
+- Nuanazo 11
#- NuanazoH 24
+- NuanazoH 4 4 I
+- NuanazoH 55

Puc. 31. JIlmanma3zonsl nuHammu3aiuu 11 arpuoyra LiBeT mpuBoaa

Hnsa I'D Knonka 3agaaum CBOMCTBA, Kak MOKAa3aHO HA puc. 32.

!Tem::T [CocToaHue sapeuxkud] OTrpdsarp
= B g WHAME ALK Ald B AManazoHe
MpuEAzEa CocTOAHWE _3a0BMA#KM
= OnanasoHe
Henonezogate pecypcel False

+ Nuanason 00 OTepeME
4 NuWanazoH 1 4 Jakpems
+ Nuanasod 4 B ABapuA

Puc. 32. Atpubyt Teker I'D Knonka

Jns xHomku 3amamum coObiTue Ilepeaars 3Havenue. Tun mepemaum Ilpsimoii. B kauectBe
MpUBS3KU BbIOepeM aprymeHT Komanaa ynpaBieHHsi 3aJBUKKOM, I KOTOPOTO 33JaJUM CBOWCTBA,
IIpe/ICTaBICHHbIE Ha puUC. 33.

Mran Tun Tun gaHHER
CocToAHWE _SanEMHEM |i1IN LISINT
K.oraHaa_ynpasneHa_sagsuskol T 00T @USIN T
Puc. 33. CaoiictBa aprymenra I'D valve_2

Ilone 3nauenne 3alaIuM paBHbBIM 1, qTo 6yIICT COOTBETCTBOBATH CMCHE COCTOAHUA 3aIBUXKKH.
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Ha puc. 34 uzo0paxxen ['D valve_2 mociie BbIICONMCAHHBIX OTICPAIIH.

L

Otipdzakp

Puc. 34. I'D valve_2

Pasmectum cosnannbiil I'D Ha mabnone skpana PBC, xak onucano B nyHkre 3.6.4. B Hamem
npumepe Ha 3kpaHe PBC noikHO ObITh 9 ynpaBisieMbIX 3aBHKEK.

IMocne pasmerntenus aBOMHBIM HaxkatneM JIK Mbimm BbI30oBeM OKHO cBoiicTB I'D valve 2.
[TpuBsixem TUIS KaXX0U 3aBIKKHA aTpuOyTHI Cocrosinue 3aJIBUKKHU u
Komanpna_ynpasieHusi_3aJBHKKOH K COOTBETCTBYIOIIMM aprymeHTaMm ImabioHa oskpaHa PBC
Cocrosinue 3an_Ne u Komanaa_ynp 3aas_Ne (moa Ne moHuMaeTcst HOMep 3aIBUKKH).

KOHTpOJ]I)Hl)Ie BOIIPOCHI
1. llenu pa3paOOTKH UHTETPUPOBAHHBIX CUCTEM YIPABICHHS
2. 3anauu pa3pabOTKH WHTErPUPOBAHHBIX CUCTEM YIIPABJICHUS
3. Bo3moxHOCTH pa3pabOTKH UHTETPUPOBAHHBIX CHCTEM yIpPaBICHHS
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JlabopaTopHasi pa6ora Ne8 PazpaGorka mad0HOB NPOrpaMM HHTETPHUPOBAHHBIX CHCTEM
ylpaBJieHUS

OOm1re cBefeHUs O A3bIKaX MPOTrPaMMHUPOBAHUS

B mpomnutom 0oJbIioe KOJMYECTBO S3BIKOB MPOTPAMMHUPOBAHUS, CBS3aHHBIX C KOHKPETHBIM
IIPOM3BOJIUTENIEM U B TOW WJIM MHOW CTENEHHU YAOBJIETBOpstomUX o0muM crangapram (DIN 19239, DIN
19237, DIN 40719 Part 6 and VDI 2880), mopoxkmano maccy mpoOiieM. Bce 3To mpuBeno k
BO3HHKHOBCHHUIO Pa3HOOOpA3HBIX pelleHHid. SI3bIKM MporpaMMUpOBaHUs peliciiHbIX auarpamm - ladder
diagram (LD), ¢yakuuoHanbHBIX OMOKOBBIX auarpamm - function block diagram (FBD) u cmmcox
MHCTPYKIUH - instruction list (IL) chopmupoBanmch MOCTENIEHHO TOJ BIMSHUEM MHOTHUX YYaCTHHUKOB
pBIHKA BMECTE C Pa3JIMYHbIMHU BEPCHSIMH S3bIKa MOCIEI0BATEIbHBIX (YHKIIMOHAIBHBIX cXeM - Sequential
function chart (SFC), takux kak Grafcet, GRAPH 5 and CSF to DIN 40719 Part 6. Tem He meHee
AIIEMEHTHI S3bIKAa Y Pa3HbIX MPOW3BOIUTENEH OTIIMYAINCh, U BCETJa CYIIECTBOBAIM MAaITUHO3aBUCHMbIE
0COOEHHOCTH SI3BIKOB, KOTOPBIE TIPUXOANUIIOCH YIUTHIBATH.

st Toro, 4TtoOBI PEIMIUTH ATy NPOOJIEMYy, MEXKIYHAPOIHBIA SJIEKTPOTEXHUYECKHHA KOMHTET
(MBK, IEC) pa3paboTay cTaHAapT TEXHOJOTMYECKHX SI3bIKOB IMpOrpaMMupoBaHusi KoHTposuiepos [EC
61131, TpeTbst 4aCTh KOTOPOTO OIMHUCKHIBAET sI3bIKH MporpammupoBanus [1JIK.

Mexnynapoansiii crannapt IEC 61131-3 onuceiBaer cnenyronue 3pIK4M IPOrpaMMHUPOBAHMS:
a)rpadUuecKue sI3bIKU:

1) mocnenosatensHBIX GYHKIMOHATBHBIX cXeM (SFC);
2) peneitapix auarpamm (LD);
3) ¢bysxumoHaNBEHEIX 610KOBBIX Auarpamm (FBD);

0) TEKCTOBBIC SI3bIKU:

1) cnucok unctpykimii (instruction list - 1L);

2) cTpykTypupoBaHHbIif TekcT (Structured Text - ST).

CuHTaKCcuC 3TUX SI3BIKOB AeTanbHO onucaH B ctangapte IEC 61131-3, tak 4TO mosjp30BaTeb
HalIET OJIMH W TOT K€ CHHTAKCHC BO BCEX IMakKeTaX, MOJICPKUBAIONIUAX ATOT CTaHapT. I paduueckoe
MpEeACTABICHUE MTPUKIAAHBIX TPOTPaMM - 3TO THIMYHAS 0COOCHHOCTH mporpammupoBanus PLC. B To xe
BpeMsI TEKCTOBBIC SI3BIKM IIMPOKO MCIIOJNB3YIOTCS Ul TPOTPaMMHUPOBAHUS KOMIIBIOTEPOB. SI3bIKH
IPOrPaMMHPOBAHUS OIIPE/ICIICHBI B CTAHAPTE TAKUM 00pa30M, UTO JIOIMYCKAIOT Pa3padoTKy MPUIIOKEHHUS
Ha CMECH 3THUX SI3BIKOB, KOTOPasl BIIOCIIEJACTBUU COOMPAETCS B €IUHYIO UCIIOHIEMYIO Iporpammy. Kpome
TOT0, CTAHJAPT OTKPBIT IS UCTIOIB30BAHUS IPYTUX SI3BIKOB MPOTPAMMHUPOBAHHSL.

B Trace Mode umerotcs cieayromue 3bIK| MPOrpaMMHPOBAHUS:

a) ST-nporpamma;

0) SFC-nuarpamma;

B) FBD-aunarpamma;

r) LD-nuarpamma;

n) IL-iporpamma.

[Iporpamma Ha s3pike ST mpenctaBisier coO0M MOCIEIOBATENBHOCTh MPEIJIOKEHUN WM
BoIpakeHui. f3bik ST moxox Ha sA3bIK MporpaMmupoBanus C++, MO3TOMY Ui IPOrPaMMHUPOBAHUS Ha
ST HeoO0X0AMMO 3HATHL CHHTAKCHUC s3bIKa C++.

SA3pik SFC mo3BossieT co3aaBaTh NMPOrpaMMbI B BHJIE alropuTMa, coctosiero u3 SFC-maros u
SFC-nepexo10B.

FBD-nmporpamma npenctaBisieT co60i 1enouky (IuarpaMmmy) MOCIEJ0BATENbHO BBIIOIHIEMBIX
(GyHKIIMOHATBHBIX OJ0KOB. Y100cTBOM co3fmanusi FBD-mporpaMMel siBIsieTCSl UCIOJIB30BAHUE TOTOBBIX
0110KOB (BBIOODP M3 CMHCKA) U HATIISTHOCTh OTOOPaKEHUS CO3JAaHHON TIPOTPaAMMBI.

LD-nporpamma  mpeactaBisieT  co0oil  auarpaMmy  MOCJIETOBATENBHO  BBITOJTHSIEMBIX
¢dbyHKIIMOHaTBHBIX On0KOB. [lporpamma Ha s3pike IL mpencraBmsier co0oil moclnenoBaTENbHOCTD
WHCTPYKIIMH acceMONepHOrOo THIa, HO 0€3 OpHUEHTAIlMM Ha KOHKPETHYI0 MHUKPOIPOIIECCOPHYIO
apxutekTypy. SA3biku LD u IL oTHOCAT K HU3KOYPOBHEBBIM SI3bIKAM.

JTansl pa3padoTKu WA0J0HA IPOrpaMM

OcHoOBHBIE ATaIbI pa3paboTKU M1a0I0HA TPOTPAMMBI:
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- co37anue mabIoHa MPOTrPaMMBI;

- CO3JIaHUE apI'yMEHTOB 11a0JI0OHA IPOTrpaMMBbl;

- BBIOOp s3bIKA TPOIPaMMHUPOBAHMA M CO3JaHUWE TPOTPaMMbl Ha BBHIOPAHHOM  SI3BIKE

IPOrpaMMHUPOBAHUS;

- KOMITWJIALUS M OTJIA/IKA TPOTPaAMMBI.

Kak u B cirydae ¢ 5kpaHaMu, JaHHBIE 3TAIbl MOTYT BBIMIOJIHATHCS B JIFOOOH TOCIIE0BATEIFHOCTH.
Taxxe B 1000 MOMEHT MOKHO BEPHYTHCS K JTFOOOMY JTaIy.

Paccmorpum  pa3paboTKy 1mraioHa MporpaMMbl Ha TMPUMEpPE MPOrpaMMbl  yIPABICHHS
3a/IBUOKKOM.

Co3nanne mad10Ha NIPOrpaMMbl

[Tpomomxkast pa3pabOTKy MPOCKTa, CO3MAAMM INa0IOHBI mporpamMm. UToObl 100aBUTH MIabIOH
MIpOrpaMMebl, B JIEBOM OkHe HaBuraropa npoekta JIK BeiOepem cioii llladmoHbI_nporpamMm, 1o memnyky
IIK BbI30BEM KOHTEKCTHOE MeHIO U BbiOepeM Co3garh kommoneHT—IIporpamma. KontekcTHoe MeHIO
MoKa3aHo Ha puc. 35.

|
= -
aGaoke)_np |ﬁ Cospate kornoHeHT ¢ |[RE

Mporpararaa

m WadnoHe! =k .@ CosaaT rpynny N

Puc. 35. Coznanue mabioHa nporpaMmbl

Ha3Banne mporpamMmbl MOKHO TMEpEeMMEHOBaTh. {1 3TOro, BBIJCIUB CO3JaHHBI KOMIIOHEHT
JIK, u3MeHuM ero uMs Ha HyHO€.

[TepenmenyeM nporpamMmMmy Ha YnpaBJjieHHe 3aJBUKKOM.

st ynoOcTBa co3aHHbIe MIAOJ0HBI TPOTPAaMM MOKHO TPYNIHPOBaTh. {151 3TOr0 HE0O6X0MMO
I[IK wmpimmm Ha crnoe ILllabaoHbI_nmporpamMMm BbI3BaTh KOHTEKCTHOE MeHIO W BbIOpaTh Co3math
rpynny—I'pynmna. ['pymnmbsl MOKHO TakKe CO3/1aBaTh BHYTPU APYTHUX IPYIIL.

Co3nanue apryMeHTOB MIA0JI0OHA POrPaMMbl

B cooTBercTBUM C TEXHMYECKMM 3aJaHUEM Ha MPOEKTUPOBAHHE HEOOXOAMMO Ha3HAYMUTH
aprymMeHThl 1mabjoHy mporpammbl. J[ns 3toro nBoiHbM mmemukoM JIK Ha co3ganHOM miaGnone
MPOrpaMMbl OTKPOEM OKHO peJakTopa MabioHOB mporpamMM M, BbiienuB JIK MyHKT AprymeHTsl,
nepeiiieM B TaOMM4YHBIM pemakTop aprymeHtoB. (Co3maiuM apryMeHThl JUIsl JaHHOro miabjoHa
MPOrpamMMBbl, KaKk OIMCAaHO B MyHKTE 3.6.5.

Aprymentsl, s kotopbix 3amaH tun IN, He OyayT MEHSTbCS B pe3yiabTaTe BBHIMOJHEHUS
MPOrpaMMBbl, Jake eclii B Imporpamme OyayT NpPUCYTCTBOBATh omepainuu npucBoeHus. [lostomy mis
apryMEHTOB, 3HaYCHHE KOTOPBIX OyJeT 3a1aBaThCs B mporpamme, Heooxoaumo 3aaath tuin IN/OUT wiun
OUT.

B FBD-aunarpammax aprymeHTbl, TUI KOTOPBIX 3afaH 3HadeHreM |IN, MOXXHO MpuBsA3aTh TOJIBKO
ko BxonaM FBD-061mokoB; 3HauenuemM OUT — k Beixogam FBD-01o0koB; IN/OUT — ko BXo1aM M BBIXOJaM
FBD-61510k0B.

Ha puc. 36 mpencraBiieHbl HEOOXOAMMBIE apryMEHTHI, CO3JIaHHBIC UIS I1a0JIOHA MPOTPAMMBI
YnpasJieHue_ 3aBHKKOM.

A TroI TiOI T aeHEX

;Kama}m & ¥IIPAEBTSHME i]iIH,-‘ ouT T.TS INT
CDETDHE{E_EMBMH[—EDUT T_TS INT

SarpETH clout  [REusInT
DTEPETE clout  [REusInT
LEapHE R R¥|usINT
OTHpETE dy1H AjusINT
SaMpETE dy1H AjusINT

Puc. 36. AprymeHTsI nporpammsl Y paBjieHUue_3aIBHKKOM
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Pa3padoTka mporpamMmbl
ITocne ONpCACICHHUA BXOJHBIX M BBIXOJHBIX APTYMCHTOB MNPUCTYIIHM HCIIOCPCACTBCHHO K
pa3paboTKe mpOTpaMMBI.
B nmanHOM npumepe paccMOTpUM HallMCaHHUE MTPOrpaMMBbI Ha s3bIKe ITporpamMmmupoBanus ST.
I[JISI 3TOT'0 BBIACIUM JIK umsa CO3JJaHHOI'O madjioHa nporpamMmMbl M1 B TMOABHUBHICMCA OHUAJIOTC
BbIOOpa si3bIKa IporpamMmmupoBanus ykakeM ST mporpammy, kak nmokasaHo Ha puc. 37.

& Buibop Azwika [1porpatsiHpoEanma E|

BriGepuTe ASbIK NPOrPaMMWDDESHHA SYHKLLAK:

(%) 5T nporparara
(") SFC auarpamitda
() FBD guarparana
) LD auarpamra

) IL nparparria

| Crpaexa | [ MpUHATE ” OTreHa ]

Puc. 37. OxHo BbIOOpa s13bIKa TPOTPAMMHUPOBAHUS

[Tocne BrIOOpa s3bIKa MIPOrPAMMHUPOBAHUS TOSBIISIETCS 3arOTOBKA MTPOTPAMMBI, TIPEICTaBICHHAs
Ha puc. 38. [Tocne xmroueBoro cioBa PROGRAM uayt 00bsBICHNS apTyMEHTOB IIPOTPAMMBI.

Tekct, BBIIETEHHBI CEPBIM IIBETOM, HENb3s penakTupoBarh. JlaHHbIH Onok  Oyner
ABTOMAaTHYECKHA OOHOBJISITHCS TIPH T0OOABICHUH, U3MEHEHNUHU WJIN YIAICHUH apTyMEHTOB.

PROGEAM

TAE THOUT EKomamma yopaemnersir - USINT; END VAR
VAE OUTPUT CocroRmMe Zanerckmr - USINT; END VAR
VAE OUTPUT Z2appure @ USINT; END VAR

TAE OUTPUT Orxpmre : UWSINT; END VAR

VAR INPUT Apapma @ USINT: END VAR

VAE INPUT Orepmra : USINT: END VAR

VTAE INPUT Sawpura : USINT; END VAR

END PROGERM

Puc. 38. 3arotoBka mporpamMmsl

TekcT mporpamMMbl 3aHOCHTCS B Oelioe ToJIe.

B TRACE MODE 6 omnpezneneHsl cieayrolme oneparopsl, oOpasyomue npeaioxerus ST-
MIPOTPaMMBI:

— return;

- if;

— Case,

— while;

—  repeat;

— for;

— break;

—  exit;

— continue;

— goto.

Taxxke mnpu HamMCcaHWW TPOTpamMMbl Ha s3bike ST MOXKHO HCHONB30BAaTh CHUMBOJBHBIE
ONIEPATOPBL:

— apudmerndeckue oneparopsi (+, -, /, *, %, mod, **);

— moburoBbie onepaTopsl (&, |, &, Xor, ~, <<, shl, >>, shr, rol, ror);
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— omeparopsl cpaBHeHus (==, I=, <>, <, >, <=, >=);
— gnoru4eckue onepatopsl (||, &&, !, or, and, not);
— omepaTtopsl pucBauBanus (=, :=).

[TonpoGHOE ommcaHUE BBHIMIENEPEYUCICHHBIX ONEPaToOpoB MOXHO HaWTH B cnpaBke TRACE
MODE B paznene IIporpammupoBanue ajaroputMoB—>Onucanue sizbika Texno ST—Omnepatopsbl
si3bika Texno ST— Onepatopsl Texno ST.

Tekct mporpamMbl YmnpapJjieHHe 3aJBHKKOI, a Takke BCE OCTaJbHBIE pa3pabOTaHHBIE
1a0JIOHBI IPOTPAMM IPEACTABICHBI B PHUIIOKEeHNH E.

OTtanagka nporpamMmmbl
OO0mme cBegeHu

CpenctBa OTNAAKU BKJIKOYAIOT B C€0S HECKOJIBKO PEXUMOB HENPEPHIBHOIO M IMOIIArOBOIO
BBINIOJIHEHUS] MPOTPaMMbl C BO3MOKHOCTBbIO YCTAaHOBKM TOYEK OCTaHOBa. [[ns 3amycka Tpebyemoro
peXHrMa OTJIaIKU MOXHO HCIIOJIb30BaTh KOMaH bl MeHIO IIporpamMmma riiaBHOTO MEHIO UM aHAJIOTUYHbIE
KOMaH/pl TaHEIu WHCTPYMEHTOB oOTiaauuka. [[ns BbIBoja ciyKeOHBIX COOOIIEHHMH OTiIamduka u
KOMITWJISITOpA MPEAYCMOTPEHBI CHIEIUAIbHBIE OKHA.

OTtnagka mporpaMMbl BO3MOYHA TOJIBKO MOCIIE €€ YCTIEIHON KOMITUIISALIUH.

B JIMCTHHIEe TEKCTOBBIX TIPOrPaMM TOUKa OCTaHOBA 0603Hauaercs 3Haukom @. TIpu nomrarosoit

OTJIaJIKe TEKYIIMU IIar 0003HavYaeTCsi 3HAYKOM h", KaK Mmoka3aHo Ha puc. 39.

h— | if(CocroRmre =zZame S==CocroRmme oTrp) THEN
¥poepers_ PEC=¥porensn_ PEC-IIpmpocT;
end if:
. ¥poreHR paznena da= PEC=¥poreHR pasznena ba= PEC-IIpmpocT;
¥poeers PEC=¥popexHn_ PEC-IIprpocT;

Puc. 39. IIporpamma B pexuMe OTIaIKU

B mporpammax, 3amaHHBIX B TpaUUYeCKOM BHUJE, 3aKIaJKH, TEKYIIUA MIar ¥ TOYKH OCTaHOBA
0003HAYAIOTCS COOTBETCTBYIOIIUM IIBETOM, KaK IMoKa3aHo Ha puc. 40.

Puc. 40. FBD-muarpamma B pexuMe OTIaaKH

IMaHeqb HHCTPYMEHTOB OTJIATYHKA
Mento IIporpaMMa riIaBHOTO MEHIO U TTAHENb HHCTPYMEHTOB OTJIAJUUKA CO/IEPKAT CIIEAYIOLIHE
KOMaH/1bl /ISl 3aIlycKa TpeOyeMOoro pexuma oTiIa ki U HACTPOMKH MapaMeTpoB peAaKTOPOB MPOrpaMMm:
Y - kommunsanus (F7) — 3amycTHTh KOMITHIISIHIO IIPOIPAMMBI;
- YCTaHOBUTH/yJanuTh TOuKy ocTaHoBa (F9) — ycTaHOBUTH/ynalnuTh TOYKY OCTaHOBA
IPOrpamMMbl;
- ynanuTh Bce Touku octaHoBa (CtrH-Shift+F9) — ynanuTte Bce Touku ocTaHOBa MPOTrPaMMB;

A ctapt (F5) — 3amycTuTh BBINOIHEHUE TPOrPaMMbI B HEITPEPHIBHOM PEKUME;

A} - BemonHATH 10 Kypcopa (CtrH+F10) — 3amycTuTh BBINOIHEHHE MPOrPAMMbI B HEIPEPLIBHOM
peXHUME 10 TEKYILEH MO3ULUHN Kypcopa;

o - tpaccupoBka (F11) — 3amycTuTh mouiaroBoe BBHINOJIHEHHE MPOTPAMMBI C IMOIIATOBBIM
BBITIOJTHEHUEM BbI3bIBAEMBIX (DYHKIIMIA;

0% - mar (F10) — 3amyCTHTb IOMIATOBOE BBIIONHEHHE IIPOrPAMMBI C BBIITOTHECHHEM BhI3bIBAEMBIX
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(GyHKIUI B HETIPEPBIBHOM PEKUME;
{¥ - ouitn w3 dysxupm (Shift+F11) — BBINONHUTH TEKyIIylo (GYHKIMIO/MPOrpaMMy B
HETMPEPHIBHOM PEXUME (JIOCTYITHO B PEKUME OTIIAIKH );

T~ crom (Shift+F5) — BBIATH U3 PeKHMAa OTIAIKH;
- mocMoTpeTh 3HaueHue nepemenHor (Shift+F9) — orkpeiTe muanmor BeicTphlii mpocMOTp
(TOCTYIMHO B peKUME OTIAJKH);
- IEpEMEHHBIE — OTKPBITH/3aKPBITh OKHO MTEPEMEHHBIX;
- CTEK — OTKPBITH/3aKPBITh OKHO CTEKAa BHI30BOB (DYHKIIHIA;
B - cooGIenns — OTKPBITE/3aKPEITH OKHO COOOIICHHMIT KOMITHIISTOPA ¥ OT/AIUHKA.
OKHO npocMoOTpa nepeMeHHbIX
JlaHHOE€ OKHO BKJIIOYAaeT B ce0sd B BUJE BKJIAJOK 5 OKOH MPOCMOTpa TEKYLIUX 3HAUYEHUUH
MIEPEMEHHBIX U MOKa3aHo Ha puc. 41.
B okne JlokajibHbIe 0TOOpaXXaroTCsl IEPEMEHHbBIE TEKYIIIETO IPOTPaMMHOTO KOMITIOHEHTA.
B oxnax Aprymentsl, I'sio0anbHble u Tekymasi CTpyKTypa oTOOpaXkaroTCsi COOTBETCTBEHHO
apryMeHThI, I100abHbIE IEpEMEHHBIE U IEpEMEHHbIE O0BEKTA.

Hran TungaHHe | JecAaruddoe | W ectHaguarupuyHos | JEoudHoE
Coctoanqe_zane_1 USIMT 1] 1EH#00 2R00000000
CocToAnwe_sage 2 SINT I 16H00 2R00000000
CocToAHKe_sage 3 USIMNT 0 16400 2800000000
Coctoanwe_sage 4 USIMT 1] 1EH#00 2R00000000
CoctoaHwe_sage B USIMT 1] 1EH#00 2R00000000
Ypoeere_PBLC REAL 1] 16#00000000 2#00000000000000000000000000000000
YpoeeHe_pazaena_d¢as PEBCREAL I 16H#00000000 2R00000000000000000000000000000000
CocToanwe_sage B USIMT 1] 1EH#00 2R00000000
MpupocT REAL 1 16#00000007 2#00000000000000000000000000000007
CocToAHWe_oTkp USIMT 1 TEHO 2800000001
CocToAHre_sage 7 SIHT I 16H00 200000000
CocTofAHWe_sage 8 USIMNT 0 16H#00 2100000000
CoctoaHwe_sage 9 USIMT 1] 1EH#00 2R00000000
CoctoAHwe_sane 10 USIMT 0 TEHOO 2800000000

NokansHele [moSaneHele Tekywan cTpykTypa MpoctoTp

Puc. 41. OkHO nepeMeHHbIX

[Ipu momaroBoii oTianke nporpaMMmbl B okHax JlokajbHble u ['100abHbIEe MOXKHO BPYYHYIO
3a/1aTh 3HAYCHUS MIEPEMEHHBIX (IS mepexoa K 3aJaHuI0 3HAaYeHHs HY)KHO JBaXKIbl Haxath JIK B moie
3HAUEHUS WM BBIMOJIHUTH KOMaHAy M3MeHUTh 3HaYeHHe U3 KOHTEKCTHOTO MeHo). [lns
BOCCTAHOBJICHUs 3HAYE€HHIl apryMEHTOB MO YMOJIYAHUIO KOHTEKCTHOE MEHI0O OKHAa APryMeHTbI
COJICP’KUT KOMaH/IbI © BOCCTAHOBHTD 3HAYEHHE IO YMOTYAHHUIO U % BocCTaHOBHTH Bee 3HAYEHHS
10 YMOJIYAHHUIO.

B oxne IIpocMoTp 0oTOOpakaroTcsi IEPEMEHHBIE M BBIpaXKEHHS, 3aJaHHbIe ToJb30BaTeneM. [1o
YMOJIYAHUIO OKHO TycTtoe. CIHMCOK MEPEMEHHBIX U BBIPAXKEHHUH IJIs IPOCMOTpa 3aJa€TCsl ¢ MOMOIIBIO
muanora beicTpsiii mpocmoTtp. KoppekTupoBaTh CIHUCOK MOXKHO B CaMOM OKHE C MOMOIIBIO KOMaH]I
KOHTEKCTHOTO MEHIO, KOTOPOE BBIBOAUTCS Ha 3kpaH npu Haxkatuu [1K B obmactu okHa. MeHIO COAEpKUT
CJIeIyIOLIME KOMaH/IbI:

BceraButh — 1006aBUTH CTPOKY B CITHCOK;

YaaauTh — yJaauTh BBIICICHHYIO CTPOKY M3 chucka (aHajor Haxatus kiaBumu Del Ha
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KJIaBHATYpE);

IlepenMeHoOBaTh — PEIAKTUPOBATH BHIACICHHYIO CTPOKY CIIHCKA.

Komnuasinusi nporpaMmmsl

Ilepen oTnmaakol W BKIIOYEHHEM B COCTaB MpOEKTa pa3paboTaHHBIA MIAOIOH MPOTPAMMBI
HEOOXOMMMO CKOMITWIMPOBATh. JUIsi 9TOr0 WCIONB3yeM WKOHKY EY Ha MaHen W MHCTPYMEHTOB HIIA
HaXKUMaeM (QYHKIHOHANBbHYIO KiaBumly F7. PesymbraT KOMIMIISIMM TOKa3bIBaeTcs B OKHE BbIBO,
KOTOPO€ MOXET OBbITh OTKPBHITO C IMOMOIIBIO UKOHKH Ha IaHeJId MHCTPYMEHTOB JIMOO M3 OCHOBHOI'O
MEHIO HHTErPUPOBAHHOM cpeibl pa3pabdOTKH, Kak MOKA3aHO Ha puc. 42.

Bua | DeHo Crpaeka

] RGN 3
I Hagurarop npoetTa
- Crpoka cTatyca
fd MMepererHss

Tl Crex seisoe0E

Manurpa FBD Gnokoe
1

Puc. 42. Bxirouenne okHa BbIBOJ M3 OCHOBHOTO MEHIO UHTETPUPOBAHHOM CPEIbI

B Hamem cnyyae JaHHOE OKHO COJAEPXKHUT COOOLIeHHME 00 YCIEeIHOM OKOHYAaHWU Ipolecca
KOMITJISALINM, YTO MOKAa3aHo Ha puc. 43.

b 8l TRACE MODE Scrpt Compiler +B.05

Ynpaenenwe PEC_1#1.tms compiled successtully

K.omMnunauma Otnagka

Puc. 43. Pe3ynpTar KOMIWISILIMY B OKHE BBIBOI

Y3ibI poeKkTa U 0a3bl KAHAJIOB
[Tocne pa3paboTku 11a0JI0HOB SKPAHOB U MPOTPAMM HEOOXOIMMO CO3/1aTh y3Ibl Mpoekta APM,
JUIsl  KOTOpPOro B JaibHeimem Oynem GopmMupoBaTh 0a3bl  KaHAJIOB, HWCHOJIB3YS MEXaHH3M
aBTOINOCTPOEHHUA. ABTOIOCTPOCHHUE MMOJAPOOHO omnucaHo B mpuioxkenun [. IlpoBemem BBIOOP crost
Cucrema nienukom JIK mbimm. Jlanee ¢ nomoursto 11K coznaaum y3zen MPB st APM kak nokasaHo Ha
puc. 44. Onucanue y3n0B npoekra B TRACE MODE onucano B npunoxxenuu B.

: |
EEES Cucte ﬁ Cosnate ysen k ﬁ =R ¥

) .
i £ OtmenuTe [Chil+Z) ?,:'3 kicroR TH

MeoToy = |
% m F.omupogare [Chil+C] ¢ Logger

+

Ty Eutn. fm EmbeddedRTM
[NepeuMEHOBATE. .. a MaroR TH
CeoMCTES _
s Conzole

@" EmbeddedConzole

Puc. 44. Co3znanue yzna MPB nnas APM
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B pesynbpraTe BBINONHEHHBIX AelcTBUM B cioe Cucrema OyzneT CO34aH y3€ll IPOEKTa, Kak
MOKa3aHo Ha puc. 45.

Haeurarop nposkTa

@ - o~ B B2 s e =

) Pecypcel i BTM 1
% LUl afinoHEI_nporpardrd

M2 W atinoHb_akpaHos
B WatnoHs_gokymeHTos
% W atgnoHe_ceaser_c_CHEO

= S Cuctemd
b RTM_T

E MeTouHMEM T PHEMHMEM

+.
% BUENMOTERM_KOMOOHEHTOE

Puc. 45. VY3nbl mpoekTa B HaBUraTope MPOEKTa

[Mepenmenyem ero B LITTITH-8.
Brytpu y3ma npoekra LIIIITH-8 npucyrctByer rpynmna kananoB KanaJibl, 9To Moka3aHo Ha pucC.
46.

= 525 Cucrema
= my UMNMH-3
[E K.aHankl

Puc. 46. Cnoit CucreMa

[Tepeumenyem sty rpynmy B HIIIIH-8. B »Toi rpynme KaHaIOB CO3/1aquM €IIe HECKOJIbKO
TPYIII 71 Kax0T0 cTpykTypHOTO 35emenTa L{IITIH-8, kak nmoka3zano Ha puc. 47.
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5 52 Cucrema

= w UNMH-E
= B2 UnnH-8
I:E [ cHOBHOM 3 KpaH
7' = PesepeuapHeii napk
F= FBC-1
= PEC2
¥ I:E T e¥HWECK A HACOCHAA
= 3H1
= 3H-2
= 3H-3
= 3H4
(= 3H5
= 3H6
(= 3H7
= 3H8
= 3H9
= EO13

I:E Cenaparopkl

Puc. 47. I'pynnsl kananos st yzna [{ITITH-8

C nomouip0 MKOHKU il CO37aIuM JIONOJHUTEIBHOE OKHO HAaBUraTOpa MPOEKTa U OTKPOEM B
BepxHeM okHe cioii IllabaoHbl 3KpaHoB, a B HwkHeM — rpymnmny kommnoHeHTtoB LIIIIIH-8 BHOBB
coznannoro y3na APM HIITTH-8, kak nmokazaHo Ha puc. 48.

3arem, Boiaenss JIK maGmonbr 3xpaHoB W yaepskuBas JIK, meperammm wx B TPyl y3iia
IIIITH-8 metomom drag-and-drop. Pe3yabTar BHINOHEHHUS ONEPAIlMK [TOKa3aH Ha puc. 49.
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+ s
@) Pecypcel 0 EHOBHOE MEHID
* @ [l afinoHe_Nporpardr PRC
m lll afinoHe!_akpaHoE 0
3H eHEWHER Nepek.auki
% l afinoHel_aokyrEHTOE
C
% W afinoHe_ceAsel_c_CHEN EL13
[S Easa_raHanos B Trewa
55 Dhcrema 3H BHYTPEHHE NEper.avkW
e wd LMNH-8
= Ll w E Cenapatop
£ »
Wl afinoHel_3kpaHos [ ffadaose: 3xoaqos |
e =
% Wl afinoHel_ceaszed_c CHEO s LNOHE
[E Baza_kaHanoe
= EEf CHETemMa
= mf UMNMNH-S
= (= UNnH-6

I:E JcHOBHOMH 3kpaH
¥ I:E PezepEyapHEIN Napk
= PBCA
F= PBC-Z

¥ I:E T e¥HMYECKaA HACOCHARA

I:E Cenaparopk

s

Puc. 48. Y3en RTM_1 ¢ co3nanHbIMU IpyIamMu

Crenyronmm maromM pa3pabOTKH MPOEKTa CO3JaJUM KaHajbl M0 apryMeHTaM pa3paboTaHHBIX
m1aboHOB 3KpaHoB. s sToro Boijem B rpymnmy kaHaioB APM — y3ma LIIII-8 PBC-1 u BbI30BEM
cBolicTBa kaHasa kiacca BeizoB PBC-1:1, kak nmokazano Ha puc. 50.
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= =
@ Wl atnoHel_ceazei_c_CHE %‘3 FBL-
I:E Basza_raHanoe
= EEF Cuctema
mi UNNH-8
=[S unnH-&
I:E [ cHOBHOMH 2 KpaH
¥ [E PesepeyapHeIi napk
| [2 PBC

[= FEC-2
Puc. 49. Coznannslii 5kpas B rpynne PBC-1

CosaTe KOoMIOHEHT 3
Cospare rpynmy 3
Cosnare No watnoHy...

HHUYT OHMTE

OrraeHATE [Chl+2)

B 5> X5 &

K.onuposate [Crl+C]

+ [MEpelTiH NO ERIZ0EY EHME

[

E PenakTupoeate
E Penaktuposarh watnoH

[epeurMeHOBaTE. .
| ﬁ CeofcTES

—

Puc. 50. Bb130B kKOHTEKCTHOTO MeHI0 3kpana PBC-1:1

Ilepeiinem Bo BKnaaky AprymMentsbl, BoyienuM JIK mepBslii aprymMeHT u ¢ momoribio mendka JIK
MBIIIM HA MKOHKE “El co31aMM KaHasbl B BLIOPAHHOM IPYIIE ¥ aBTOMATHYECKU CBSDKEM MX aTPUOYTHI ¢
aprymMeHTamu ImabnoHa »dkpaHa. JlaHHas omepaiusi Ha3bIBaeTCS aBTONOCTPOECHHUEM  KaHAJIOB.
ABTOTIOCTpOEHHE MOAPOOHO OMUCAHO B MPHIOKEHUU I'. Pe3ynpTaT ero BHINOJHEHUS IMpEICTaBiIeH Ha
puc. 51.

Jo 3amanus ”HGOPMAITMOHHBIX TOTOKOB MEXTY Y3JaMH IMPOEKTa MPOBEIeM HACTPOIKY apXuBa U
oTueta TpeBor B APM.

Crnenytomum maroM OyzaeT co3fgaHHe OporpamMM Mo ImadnoHam. J[[Isi 3TOro aHaJIOTHYHO
CO3JaHMIO AKPAHOB MO MIAOJOHY HEOOXOJMMO OTKPBHITH JBa OKHAa HaBUTATOpa. B OJHOM M3 HUX HAAO
BbIOpaTh cioit IIaG/ioHBI_MporpaMmel, B IPYroM - HEOOXOAMMYIO TPYIIITY KaHAIOB, KaK MOKa3aHO Ha
puc. 52.
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bl Wupopmawsn | Paar | AprumedTel | Arpuditel
AR B s vl é ¢
L] Tun ThngaHHER | SHaveHus no yMonMaHUE Mpesasta Prard | Tpyn
T WapocTaTHMECKaE_AaBneHke ana_PBC 1 &]IN HEAL OF Twapocrarusectos_jaenerie_ata PBC_1:Peanthoe sHaverve [Cucrema RTM_1 PBC-1)
Temneparypa_PRC_1 &]IN HEAL GF Termeparypa_PBC_1:Peansroe sHaverme [Cuerema RTM_1.PBC1)
Naenerue_rasoeol_wanky PEC_1 &]IN HEAL OF Naenete_razosoi_wansw PBC_T:Peanetoe sHavenue (Cvcrema ATM_1.PEC-T)
Ypogers PRC_T &]IN HEAL OF Yposene_PBC_1:Peantos sHavetue [Cherema ATM_1PBC]
HposeHs_pasgena_was &]IN HEAL GF Yposes_pasaena_iaz Peanchoe sHaverue [Cucrema RTM_1.PECA]
Mepexaska_Bogel_ws_FEC 1 &]IN USINT I NP
3anonHerue_PBC_1_wuakoctsio &]IN USINT 0 NP
Mepexaska_Heqru_wa_FBC_1 &]IN USINT I NP
Janswwra_d_PRC iJ;meUUT USINT 1 NP
Janewra_1_PEC1 i.]iIIINfDUTUSINT 1 NP
Janewmra_i_PEC_1 iUt USINT 1 NP
Janswwra_d_PRC iJ;TIINfUUT USINT 1 NP
Janewra_5_PEC 1 i.]LTIINfDLIT USINT 1 NP
B | 3anewonka_6_PEC_T i.]jIINf'DLITUSINT 1 NP
b Janevinea 7 PECT HmoutfusmT NP
E Janewra_B_PEC_1 ﬂlN:’DUTUSINT 1 NP
5 Janewmra_3_PEC_1 i.]iIIINfDUTUSINT 1 NP
8| ageimea_10_PEC_1 iJ;TIINfDUTUSINT 1 NP
;‘ [pEBRILEHME_YPOBHA_HEDTI &]IN USINT I NP

Puc. 51. Aprymentsi 3kpana PBC-1

3arem, Boaenss JIK mabnonsr nporpamm u ynepxkusas JIK, meperamum ux B HE0OOXOAHUMBbIE

rpynmsl y3ia HITITH-8. Pe3ynbraT BRITIOTHEHHS OTIEpaIliy PEICTaBIICH Ha puc. 53.
Hagurarop npoekta

X B o RS a B
= % Wl afnoHE Nporpards
l&7) FEC
= [E2) Mramurauma
[#2| PEC
[ 3anera
l#5| Cenaparop

M W atnoHe)_zkpaHoe

SanonH_pes

SanonHeHue PEC FED

B WatnoHe_aokymentos

W afinoHe_nporpam. Mrrurauma. PEC
= gEs ~
¥ Crorema %C PEC-1 &F YpoeeHe_paspena_dgas
= mf UNNH-E
7 B2 unnH-e

I3,: [HOPOCTATHYECKDE_13BNEHHME_QHS %,: JanonH_pes: 22
Ia,: Temneparypa %C Mrarauua FBC:23
[E JCcHOBHOM 3 KpaH

B [E PesepsyapHeil napk Ia,: JAENEHWe_ras0E0RH_LWAarkH

[E FBC-1 I3,: HpoeeHe

= PRC.2 ¥

Cucrema U MMH-8.UMMH-8 PesepeyapHeii napk. PBC-1
Puc. 52. Oxno HaBUT'aTOPa OO BBITIOJIHCHUSA OIICpalUA

3aTrem JIJIS KaXKJI0M MporpaMmabl BBITIOJIHUM HIPUBA3KY anI/I6YTOB KaHaJIOB K apIr'yMCHTaM.
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= WUl &6 n0HEL_ AparpaEtd Mraurauma PBC

l&) FEC
= & Mrvrawn
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& Fanemra
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M WatnoHe)_skpaHos

JanonH_pes

3anonHenwe PEC FED

= 1l 2fanus nre ihasurae

W afnoHel_nporpatart. M ramrauua. PEC

7 55 Cuctema £
= wd UNNH-8
= [2 unnH-2

FBC-1 Ia,: YpoeeHe pasgena das

-
a,: [MIpOCTATHYECKDE_AABNEHHE_1HA
Ial: Teraneparypa

HaEneHHe_rasosor_LWanky

I:E QcHOBHOM 3KkpaH
¥ I:E PezepeyapHeIr napk.

I:E FBC-1 a,: HpoeeHe

F= PRC.2 s
Cucrera. LNMNH-8.LNMH-8. PesepeyapHeii napk. PEC-1

Puc. 53. OxHO HaBHraTOpa MOCIE BBHINOJIHEHUS ONIEPALINH

Jlnst aToro BolmeM B rpynny kaHaaoB APM — y3na IIIITH-8 PBC-1 u BbI30BEM CBOiiCTBa
kaHaza kiacca Bei3oB «ABromarusanus PBC:15), kak nokazaHo Ha puc. 54.

'lf_','BTn“-u-.-.m-....m Dor-iR |

g Cosaate komnoHerT b
%C W ﬁ Coznare rpynny b
Cosaare no WatnoHy, .
Hoanure

Y HHYTOR KT

O

K.onupogare [Chil+C)
[Zl+ TEpeiTi No BRISO0EY BHS

@ PepakTHpoBaTte
E PenakTupogare watnoH

[EepeurMEHOEATE. ..
‘ ﬂ CEoicTES

1
Puc. 54. BbI30B KOHTEKCTHOTO MeHIO ITporpaMmel «ABromarusanus PBC:15»

IlepeiineM BO BKJIaAKy ApryMeHTbl. 3areM [BoiHbIM mienmukoM JIK Meimm B cronOre
«[IpuBsi3ka» B 1oJie apryMeHTa BbI30BEM JHAJIOrOBOE OKHO KOH(GUTYpHUPOBaHUS CBSA3H. J{MaIoroBoe OKHO
[IOKA3aHO Ha puc. 55.

B kauecTBe mNpUBA3KKM MOXKET ObITh BbBIOpaH aTpuOYT KaHaja JuOO apryMeHT KaHaja.
ApryMeHTBl IPUCYTCTBYIOT TOJIBKO y KaHanoB kinacca CALL (kx mpuMepy y KaHalla, CChUIAIOIIErocs Ha
malJIoH 2KpaHa WJIM IporpaMMel). B kadectBe aTpumOyra KaHaia MO yMOJIYAHUIO YCTaHABIIMBACTCS
aTpuoyT PeanbHoe 3HaueHMe.

B nanHOM 11ManoroBoM OKHE BhIOMpaeM HEOOXOIUMBbIN KaHal. B jaHHOM ciydae aiis aprymeHTa
YpoBens_PBC BriOnpaem kaHan YpoBeHb.
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OF HpoeeHe

O,: HpoeeHe_pazgena gas
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|
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ATPHAYTEL APrYMEHT B | Tun arpyayTa

Hpanume npueasky ’I'Ipusﬂsem: KaHan] ’anBHSETb anHlﬁgT] I [puBask.a l E OTraeHa

Puc. 55. JluanoroBoe oKHO KOH(PUTYpHUPOBaHUS IPUBSI3KH

KoHTpoJibHBIEC BONIPOCHI
1. OOmwue cBeeHUS O A3bIKAX MPOTPAMMHUPOBAHUS
2. Mexnynapoanbiid crangapt IEC 61131-3
3. Orambl pa3paboTKH MabIoHa Tporpam
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JladopaTopHas padora Ne9 Pazpadorka ACYTII B cpene SCADA cucrembl TRACE MODE 6

Lenb paboTbl

1. 3yunts OCHOBHBIC MOHATHS, CTPYKTYPY U Ha3Ha4YCHHE OTACIbHBIX d7eMeHTOB SCADA crcTeMbl
TRACE MODE 6

2. V3yuanth nopsapok pabotsl o cozganuio ACY TII ¢ momomsio penakropos  SCADA cucremsl
TRACE MODE 6.

3. Paspa6orars npoekr yueonoit ACY TII B SCADA cucremsl TRACE MODE 6.

MeToauka BbinonHeHusi paboTbl
1. Mzyuuts teopernueckue ceenenust 0 SCADA cucreme TRACE MODE 6, u3noxeHHbIC HIKE.
2. N3y4nTh OCHOBHBIC IEUCTBHS IO CO3JAHHMIO M PEJAKTHPOBAHUIO MPOEKTOB AaBTOMATH3AIMH B
COOTBETCTBUHU C BBIIAHHBIM MPEMOJAaBaTEeNIeM BAPHAHTOM M YKa3aHHSIMH, COJEpKalIUMHUCS B (Qaiiie
Yuebnuk mo TRACE MODE 6 Bapuant X-Y. doc, riae X-Y — HOMep BbIJJaHHOTO BapHaHTA.

TEOPETUYECKUE CBEOEHUA
1. CTPYKTYPA CUCTEMBDI

TRACE MODE 6 — 310 nporpaMMHBII KOMIUIEKC, TIPeHA3HAYCHHBIN TSl pa3paOb0OTKH U 3aImycKa
B pEaJIbHOM BPEMEHH PACTPE/ICICHHBIX aBTOMAaTH3UPOBAHHBIX CHUCTEM YIPABJICHUS TEXHOJIOTHYECKUMHU
npoueccamu (ACYTII) u pemenus psiga 3anad ynpasienus npennpusitueMm (ACVYII).

st pemenus 3apauy ACYII 8 TRACE MODE 6 unterpupoBan maketr T-FACTORY.

Kommekc mporpamm TRACE MODE 6 nenutcs Ha 3 yacTu:

HMuTerpupoBanHasi cpeaa paspadorku npoekra (MC) — eamnas mporpamMmHas 000JI04Ka,
coJieprkaiiasi Bce He0OX0IMMbIe CpeICTBA Ul pa3pabOTKU MPOEKTa.

[Ton mpoexkrom B TRACE MODE 6 mnoHnumaercss BCS COBOKYNHOCTh JAHHBIX U QJITOPUTMOB
¢dbyakuuonupoBanus pacnpeneiaeHHorn ACY (ACYTII w/mmm T-FACTORY), 3amaHHBIX cpeacTBaMu
TRACE MODE.

Utorom pazpabotku mnpoekta B MC sBusercs co3manue (aiiioB, coiepikaliux HeoOXOIUMYI0
uHpopmanuio 06 anropurmax padotsel ACY. OTu Qaiinel 3aTeM pa3MelaTcs Ha annapaTHRIX CPeICTBaX
(KOMITBIOTEPAX U KOHTPOJIIEPaX) W BHITIOJIHIIOTCS MO YIPABICHUEM UCIIOTHUTENBHBIX Moaylieli TRACE
MODE.

B unTerpupoBannyto cpeny paspabotkn TRACE MODE 6 BcTpoeHbl OoJiee AecSITH peaakTOpoB,
ABTOMAaTUYECKU OTKPBIBAIOIIMXCS IPU BHI30BE TOTO WJIM MHOTO KOMIOHEHTa npoekTa. Cpeau HUX:

e penakTop rpaduyecKuX FIKPaHHBIX GopMm;

® pEeIaKToOp MporpamMM Ha Bu3yanbHOM si3bike Techno FBD;

® peIaKToOp MporpamMM Ha BusyanbHOM si3bike Techno SFC;

® pEIaKToOp MporpaMM Ha BU3yanbHOM si3bike Techno LD;

® pEIaKToOp MpOrpaMM Ha MpoIeIypHOM si3bike Techno ST;

® pelaKTOp MpOrpaMM Ha mpoleaypHoM si3bike Techno IL;

® penakTop I1a0JIOHOB JOKYMEHTOB;

e penakrop SQL-3anpocos;

e pepakTop nacnoptoB odbopynosanus (EAM);

e penakrop nepconana (HRM);

e penakTop MarepuanbHbX pecypcos (MES).

HUcnonnurenbusie moaynaum (MoHutopsi, MPB) — mnporpaMMHble MOAYIM pa3IddyHOIO

Ha3HAYEHUs, 101 YIIPABICHUEM KOTOPBIX B pEalbHOM BPEMEHH BBITIOJHSIIOTCS COCTaBHbIE YaCTU IPOEKTA,
pasMelaemMble Ha OTJCIBbHBIX KOMITBIOTEPAX WM B KOHTPOJLIEpax.
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CocraBHas 4acTh IPOEKTa, pa3MellaeMmas Ha OTIACIbHOM KOMIIBIOTEPE WM B KOHTPOJUIEPE U
BBINIOJIHSIEMAs T10J] YIIPaBJICHUEM OJHOTO WJIM HECKOJIbKUX ucnoidHuTeabHbIX Moayieii TRACE MODE,
HAa3bIBACTCS y3JIOM MPOEKTA.

B obmem ciyuae pa3MenieHue y3ia Ha TOM K€ alnmapaTHOM CPEICTBE, Ha KOTOPOM OH JIOJDKEH
UCTIOJHATHCS TOJ| YIPABICHUEM MOHUTOPA, HE SBIISETCS 00s3aTEIbHBIM — MOHHTOPBI MOTYT 3arpy»KaTh
Y3116l C YAQJICHHBIX alapaTHBIX CPEICTB.

[paiiBepsl o0MeHa — gpaiiBepbl, ucrnosb3yemble MoHutopamu TRACE MODE nns
B3aMMO/ICHCTBHSI C YCTPOMCTBAMU, MMPOTOKOJIBI 0OMEHA C KOTOPBIMHU HE BCTPOCHBI B MOHUTOPBI.

MpuHUMnbI pa3paboTku npoekta B UC
NC o0benuHseT B eAWHON 000J0YKE HABHraTOp W HAa0Op PEOAKTOPOB IS CO3MAHUSI BCEX

cocraisonux npoekra. MC nmeeT MHOrOOKOHHBIN HHTEpQEIiC:

B Bes uvenn™ - Hate [PHPOEAHHAA cpeaa pazpabotky TRACE MODE 6,- C... |T||E|&|
Faiin MNpoekr Buag OkHo Cnpaeka —
‘RE-d Y S48 &

HaBuratop npoekTa X ‘ [E K.aHane! | 1= Frpanfl +“ b

X o BB R
= HH Coaspstuios rpynnel

T —_—
) Pecypcel 4 EIKpaHm b |V¥|Lﬂ|
= ]
llatinae_nparpare b azoBog ua Kooupoeka BroaHo
m Wl a6 noHEL 3 KkpaHoE F.ananii TCE
Wl afinoHel cEAzER_ Katanb2 TC2

. T
< | s 3 = TIMEH#3

Wl a6n10HE_akpaHoe. dkpani]

m Wl a6inoHel_akpaHoE t Frpant £ || >
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E§ Baza_kaHanoe 1 [TT—— L)
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B UC noanepxuBaroTcsi CTaHJapTHHIE ONEpalluyd U3MEHEHHU S pa3MepoB U IIepeMeleHHs OKOH.
B HaBurarope cTpykTypa npoekTa npecTaBlieHa B BUE JEpeBa:
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CucTema [ Caod X os@uyDHO0SaMT WT0s qooexrd )
KOpHCBBIC rpymmsl 3TOro AcpeBa (C.]IOI/I) OpeaAonpCACIICHbBI U CO3JAal0TCSA aBTOMATHYCCKU IIPU
CO3JaHUHU HOBOI'0 IIPOCKTA (CJ'IOI/I 0T06pa>1<a10Tc51 B JICBOM OKHE HaBI/IFaTOpa). GHCMCHTapHBIC
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CTPYKTYpPHBIE COCTABIISIOLINE (JIUCTbS CTPYKTYPHOTO JepeBa) Ha3bIBAIOTCS KOMIIOHEHTAMM IPOCKTA.
Hanpumep, KOMIOHEHTaMH MpOEKTa SBIAIOTCSA: KaHal, KaHajl, BBI3BIBAIONIMKA A0JI0H; I1allloH;
WCTOYHMK JAHHBIX U T.].

I'pynnbl KOMIOHEHTOB, KOTOPbIE MOTYT OBITH CO3[aHBI B CTPYKTYpPE MPOEKTa, MpeaHa3HAYCHBI
IUISL CTPYKTYPUPOBAHUS MPOEKTA.

B psine cimydaeB rpymmbel UMEIOT M APYrOM, BIIOJHE OIpPEICICHHBINH, CMBICT — HAIPUMEp, Y3JIbI
MIPOEKTa CO3AI0TCs KaK KOpHEBBIE Tpyniibl cinosi Cucrema.

B mpaBoMm okHe HaBMraTopa OTOOpa)kaeTcsi COAEPHKUMOE Ci0si (IPYIIbl), BBIACICHHONW B JIEBOM
OKHE, — TAKUM 00pa30M, KOMIIOHEHTHI ITPOEKTa MOTYT OBITh OTOOPaKEHBI TOJIBKO B TPABOM OKHE.

CTpykTypa NpoOeKTa peIaKTHpPyeTCs B HAaBHTaTope C IOMOIIpI0 KoMmaHn MeHio IIpoekr,
KOHTEKCTHOTO MEHIO M MaHeJIeli HHCTPYMEHTOB, a TaK)Ke ¢ MoMoInbio metoza drag-and-drop.

TexHonorusa paspaboTku npoekrta B UC

Pa3pabotka npoexra B UC BKIIIOYaeT cienyromue npoueaypsl:

» CO3/IaHHE CTPYKTYpPHI IPOEKTA B HABUTATOPE;

» KOH(QUTIYpUpOBaHUE WIH pa3pabOTKa CTPYKTYPHBIX COCTaBIISIOIIMX — HallpuUMep, pa3padoTka
mabIoHOB  rpadUyecKux HSKpPaHOB oOreparopa, pa3zpaboTka MIA0JIOHOB TMpOrpaMM, OIKCAHUE
MCTOYHUKOB/TIPUEMHHUKOB U T.JI.;

» KOHQUTYpUPOBaHHE HHPOPMAITMOHHBIX TTOTOKOB;

» BbIOOD ammapatHbiX cpeacTB ACY (KOMIBbIOTEPOB, KOHTPOJIIIEPOB U T.11.);

» co3naHue y3JoB B ciioe Cucrema u ux KoHGUTrypupoBaHue;

» pacmpelelieHHe KaHaJIOB, CO3JIaHHBIX B PAa3IMYHBIX CJOSIX CTPYKTYpbI, IO Yy3jJaM U
KoH(puUryprpoBanue HHTep(HencoB B3auMOIeHCTBUS KOMIIOHEHTOB B MH(POPMAIIMOHHBIX TOTOKAX;

» COXpaHEHHE NpOEeKTa B E€AMHBIN (allia AN MOCIEOYIOUEro peJakTUpOBaHUs (C MOMOUIBIO
komaH 16l CoxpanuTh Wi COXpaHUTh KaK);

» SKCIIOPT Y3JIOB B HAOOPH! (paljioB AJsi MOCIEAYIOUIETrO 3amycka MoJj YIpaBJIeHHEM MOHUTOPOB

TRACE MODE (o xomanze A Coxpanuts aias MPB).

[lepeuncnennbie mpoueaypsl (32 UCKIIOUEHUEM JIBYX 3aKJIIOUNUTEIbHBIX) U BXOJSIINE B UX COCTaB
orepanuy MOTYT BBINOJHATHCS B MPOU3BOJILHOM Mopsnake. Hampumep, MOXKHO HayuHATH Pa3pabOTKy
MIPOEKTa ¢ pa3paboTKu M1abI0HOB rpadUuecKuX 3KPaHOB ONEepaTopa, ¢ CO3/JAaHUA y3JI0B U MX KaHAJIOB B
cioe Cucrema (ecnu anmnapaTtabie cpeactBa ACY u3BeCTHBI 3apaHee), MOKHO KOH(PUTYpHUPOBATh KaHAJIBI
1 H(GOPMALIMOHHBIE TIOTOKH MOCJIE paclpeeNeH!s] KaHAJIOB IO y3J1aM U T.II.

Knaccudumkauma KOMNoHEeHTOB

ITo pyHKIMOHAIBHOMY HAa3HAYEHUIO KOMIIOHEHTBI IIPOEKTa OTHOCATCS K OJHOMY M3 CIIEAYHOIIUX
BHJIOB:

» KaHAJIbl — KOMIIOHEHTBI, OIpeJeIsouIe anroput™M pabotel. KaHanasl Moryr cos3maBaThcsi B
Pa3IMYHbIX CIOSAX, OJHAKO UX OKOHYATEIbHOE paclpeienieHue 1o y3iaM B cioe Cucrema o0s3aTebHO —
B IIPOTMBHOM CiIydae OHM He OyIyT 3KcropTupoBaHsl A1 MPB;

» mWA0JOHBI — KOMIIOHEHTBI, KOTOpbIE MpPHU paboTe B pealbHOM BPEMEHH MOTYT BBI3bIBATHCS
KaHaJlaMu C nepenadeil mapamerposB. Ilepegaua mapameTpoB HacTpauBaeTcs IpU pa3paboTKe MPOEKTa B
N C nocpencTBOM NpUBSA3KH apryMeHTOB 11a0jI0Ha K KaHajdaM WM UCTOYHHUKAaM/IIPUEMHHKaM;

» HCTOYHHUKHU/TIPMEMHHMKH — KOMIOHEHTHI, TEM HJIM MHBIM CIIOCOOOM ONMCHIBAIOIINE BHYTPEHHHE
NepEeMEHHbIE PA3IUYHBIX YCTPOMCTB MM NMPHIIOKEHHH, ¢ KOTOPBIMH TpeOyeTcsi 0OMEHHUBATHCS JAHHBIMU.
ITon ycTpoiicTBaMu 31€Ch MOHUMAIOTCS KOHTPOJUIEPHI, @ TaK)Ke BHEUIHHE U BHYTPEHHUE MOYJIN/TIIAThI
pa3IMYHOro HaszHaueHus, oOMeH ¢ KoTopbsiMu mojepxkuBaerca MoHutopamu TRACE MODE (B Tom
yucie dyepe3 apaiiBepsl). Cucremusle nepemenHsle TRACE MODE Ttaxke coszpatorcss B MC kak
MCTOYHUKH/TIPUEMHUKHU. VICTOUHUKN/TIPUEMHUKH SBIISIOTCS MIa0JIOHAMU KaHAJIOB;

» Ha0opbl pecypcoB — HaOOpBI TEKCTOB, M300paXKEHUN M BUIACOKIMUIIOB, KOTOPHIE MOTYT OBITH
WCIOJIb30BaHBI MTPU pa3paboTKe MAGIOHOB rpaUUIecKuX SKPaHOB;

» rpadpuyeckue 00beKThl — KOMIIOHEHTHI, NPEJICTABIAIONINE CO00M B 00IIEM Cllydae HECKOJIBKO
rpaMUecKux 3JIEMEHTOB (M3 UMEIOIIUXCSA B PEIAKTOPE MPEACTABIECHUS AAHHBIX), CIPYNIUPOBAHHBIX B
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onuH. I'paduueckre 0OBEKTHI MOTYT OBITh HCIOJB30BAaHBI MPH pa3paboTKe MAaOIOHOB TpadUuecKUX
9KPaHOB;

» mocJieioBaTeIbHbIe MOPThI — napameTpsl COM-nIopTOB;

» CJI0BapH co00LIeHHIT — HAOOPBI COOOIIECHNI, TeHEPUPYEMBIX IPU BOSHUKHOBEHUU PA3THUYHBIX
COOBITHIA;

» KJeMMbI — OTH KOMIIOHEHTBI, OIMCHIBAIOMINE DJCKTPUYECKHE KOHTAKTHI (HAIpHuMep,
MOHTAKHBIX IIKa(OB), ABISIOTCS AIEMEHTAMHU CXEMBI AJIeKTprudeckux coenuHeHuii ACY.

Knaccudumkaumsa cnoes

[IpenonpeneneHHbie CIOU CTPYKTYPHI TPOCKTA UMEIOT CIEAYIOIIee Ha3HAUCHHE:

» Pecypcbl — 11 co3aaHus TI0JIb30BATEIBCKUX HAOOPOB TEKCTOB, M300PayKEHU U BUJICOKIIUIIOB, a
TaKke rpaduueckux 0ObEKTOB;

» IIla6j10HBI IPOrpamMMm — Ui CO3JJaHMs IIAOJOHOB MTPOrpaMM;

» HIa60HBI IKPAHOB — TSI CO3/IaHMS 11a0JI0HOB rPaPUUIECKUX IKPAHOB;

» [lIa6nonubI cBsi3eii ¢ B/l — s co3nanus mabI0HOB CBsI3el ¢ 6a3aMu TaHHBIX;

» II1a0J10HBI JOKYMEHTOB — I CO3JaHMsI Ia0JIOHOB JOKYMEHTOB (OTYETOB);

» ba3za kaHa/IOB — O5TOT CIOW SABJISIETCS XPAHWIMILEM BCEX KaHAJIOB MpOEKTa. BHITIONTHATH
oTiepaIyy C KaHajlaMd (B TOM YHCJIE CO37aBaTh UX) MOXKHO B Pa3JIMUHBIX CIIOSX, OJJHAKO BO BCEX CIydasx
9TH ONEpalid Ha caMOM JieJie pealm3yloTcs B cioe ba3za kananoB. B mo0om apyrom croe, r7e
BBITIOJTHSIETCS KOMaHJa /Il COBEPIIECHUS OTEPAlMd C KaHAJIOM, €€ Pe3yJIbTaT TOJhKO OTOOpa)kaeTcs —
MMOATOMY CYIIECTBYIOT KOMAaHJIbI yIaJeHWs W YHHUTOXXEHHUs KaHaioB. B cioe ba3a kaHajioB MOXHO
HaYyMHATh Pa3pabOTKy MPOEKTA;

» Cucrema — i1 KOHQUTYPUPOBAHUSA Y3JIOB M UX COCTABISAIOMUX (y3€J1 CO3/1aeTCs KaK KOpHEBas
rpynma 3TOro CJos);

» McTOYHMKU/IPUEMHHKH — JUIsI CO3/IaHUSI OMMCAHUI MCTOYHHUKOB/TIPUEMHHUKOB B Pa3IMYHbIX
yCTpOICTBaX M MPOrPaMMHBIX HPUIIOKEHUSX, OOMEH C KOTOPHIMH MOJJIEP’KUBAETCS MOHHMTOPAMH, a
TaKoke s KoHpurypupoBanus cucteMHbIx iepemeHHbix TRACE MODE 6,

» TexHosnorus — as pazpabOTKH MPOEKTA OT TEXHOJOTUH (T.€. C TPYNIUPOBKONH KOMIIOHEHTOB IO
MpPU3HAKy UX MPUHAUISKHOCTH K TeXHoJorndeckomy o0bekTy). Ilpu oTmagke mnpoekrta cioi
TexHos0rust MOXXET UrpaTh poJjib y3ja — JJId Hero omnpeneneHa komanaa Coxpanuthb y3eda ajasa MPB.
Kpowme Toro, asst 3T0or0 Ciiost onpeaencHbl KOMaHAbl B3aUMOACHCTBUS C TEXHOJIOTMUECKON 0a301 JaHHBIX;

» Tonmosiorust — 1t pa3paboOTKU MPOEKTa OT TOIMOJOTUHU (T.€. C TPYNIUPOBKONH KOMIIOHEHTOB 1O
MECTY PacIoJIOKEHus);

» KUIInA — ny1s onucanus anekTpuyeckux coenunenuii ACY;

» BudaMoTeKH KOMIIOHEHTOB — I CO3/IaHUsI OMOIMOTEK O00BEKTOB — IPOCKTHBIX PEIICHHI
OTACNBHBIX  33Jady. OJTOT CJIOH  COAEPXKHUT mpenonpeneneHHsle rpymnbl  CHCTeMHbIE U
IMoub3oBaTenbekue. B rpynne CucreMHble coaepxartcs Oubnuoreku, noakitoueHHsle k WMC mo
YMOJTYaHHUIO.

Knaccudumkaumsa ysnos

VY351bl IpOEKTa CO3/1al0TCs KaKk KOpHEBble rpymibl ciost Cucrema. [IpenonpeneneHHoe Ha3BaHUE
y3Jla yKa3blBaeT Ha CEMEWCTBO MOHUTOPOB, Ui KOTOPBIX JAHHBIMA y3€l NpeJHa3Ha4deH. Y3el MOXKEeT
coJiepkaTh TOJBKO T€ KOMIIOHEHTBI, KOTOpbIE TMOJJIEPKUBAIOTCS MOHHMTOpPAaMH COOTBETCTBYIOLIETO
ceMeNcTBa.

B o0miem cityuae, y371bI MOTYT BBIIOJIHSATHCS O] YIPABICHUEM Pa3IMYHBIX MOHUTOPOB.

Kak npaBuito, y3eis BBIIOJIHIETCS Ha OTAEIBHOM allapaTHOM CpescTBe. B ciyyae 3amycka AByX U
Oosiee y370B Ha OJIHOM amlapaTHOM CPEJICTBE OHO JOJDKHO ObITh 00OpPYIOBAaHO COOTBETCTBYIOIIMM
KOJIMYECTBOM CETEBBIX KapPT.

[TapameTpsl y3710B 334at0TCSI B COOTBETCTBYIOIIEM PEIAKTOPE.

RTM

V3en RTM mnpeaHasHadeH Juis 3alycKa Ha KOMIIBIOTEpE I0JI YIPaBJIEHUEM HCHOJIHUTEIbHBIX
moayneir cemeiictBa RTM (MPB) — MOHUTOPOB ¢ MOAJEpKKOH OTOOpaXkeHHsI IpadUuecKux IKpaHOB
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oreparopa, NOJJIEPKKOH oOMeHa 1O TOCIeNOBaTeIbHOMY HHTEp(EHcy M CeTH C Pa3IuYHBIM
000pyIOBaHNEM U BBITIOJHSIOINIETO TIEPECYEeT KaHAIOB BeeX Kiacco, kpome kaHaoB T-FACTORY.

T-FACTORY

V3en T-FACTORY npeaHasHadeH Ui 3allycka Ha KOMIIBIOTEpPE TIOJl YIpaBJICHUEM
UCIOJHUTENBHBIX Moaylnel cemeiictBa T-FACTORY — morutopoB anst pemenus 3agad ACVYILL

MicroRTM

V3en MicroRTM mpennasHadeH Juisi 3amycka Ha KOMITBIOTEPE WM B KOHTpPOJUIEPE IOJ
yIpaBJIeHUEM UCIIOJIHUTEIIBHBIX Moaynel cemeiictBa Micro RTM. OcHoBHOE OT/IMYHE STUX MOHHTOPOB
or MPB — otcyrcTBHE OAIEPKKU OTOOpaXKEHUS TpapUuecKUX 3KPaHOB.

Logger

V3en Logger npeaHasHadeH AJis 3allyCKa Ha KOMIIBIOTEPE IO YIPABICHUEM HCIIOJHUTEIBHOTO
Moxyinsa Logger (perucrpaTtop) — MOHMTOpA, CHOCOOHOTO BECTH apXMBBI IO KaHAJaM BCEX y3JIOB IIPOEKTA.

EmbeddedRTM

V3en EmbeddedRTM mnpennasnaveH yis 3amycka Ha KOMIBIOTEPE WM B KOHTPOJUIEPE MO
yIPaBICHUEM HCIIOJHUTENBHBIX MOJyneil cemeiictBa Embedded RTM — MOHUTOPOB C MOAACPIKKOIM
MHEMOCXEM, MOJIACPKKOH oOMeHa ¢ 00OpyHOBaHMEM MO PA3TMYHBIM MPOTOKOJAM W BBITIOJTHSOMIETO
repecyeT KaHaJIoB.

NanoRTM

V3en NanoRTM npennaznaden ans  3amycka B KOHTpoJulepe IMOJ  YIpaBJIEHHEM
ucnonHuTenbHoro Moayisi Nano RTM — mouuTopa, ananoruanoro Micro RTM, Ho nipeHa3HAYSHHOTO
TSt pabOTHI C MaJIBIM YHCIIOM KaHAJIOB.

Console

V3en Console npeaHa3zHaueH Ui 3amycka Ha KOMIIBIOTEPE MO YIPABICHUEM HCIIOJHUTEIBHBIX
MOJyJIei, KOTopble, B oTinure oT MPB, He BBINOJHAIOT MEpecyYeT KaHAJIOB, MPEIHA3HAYEHHBIX A
paboTel ¢ maHHBIMU. KOHCOJM MO3BOJISIOT MOJydYaTh JAHHBIE OT JAPYrUX Y3J0B IMPOEKTa IO CETH,
oToOpaxaThb MX Ha rpaUUecKUX 3KpaHax M YIPABIATH TEXHOJOTMYECKUM IIPOLIECCOM U3 TpaduKH.
Konconu He moryt B3aumoeiictBoBath ¢ y3inamu T-FACTORY.

TFactory_Console

V3en TFactory Console mnpeanasHadeH UIs 3amycka Ha KOMIIBIOTEPE IO YIIPaBICHUEM
MCIOJIHUTENBHBIX MOYJIEH, aHATIOTHYHBIX KOHCOJISIM, HO, KPOME TOT0, CIIOCOOHBIX B3aMMOJEHCTBOBATH C
y3namu T-FACTORY.

TM_OPC_Server

Vzen TM_OPC_Server npenna3HadyeH i 3allyCka Ha KOMIIbIOTepe moj yrpasienuem OPC-
cepepa TRACE MODE 6.

2. MeHro 1 naHenb nHctpymeHToB UC

O6omouka MC uMmeer riaBHOe MeHIO, BKiIodaroniee MeHio @aiij, Bua, Oxkna u CnpaBka, u
MaHelb UHCTPYMEHTOB.

Penakropel, Bctpoennbie B IC, MMEIOT CBOM MEHIO U IMAHEIM HHCTPYMEHTOB, KOTOpBIE MpHU
OTKPBITHH ASTUX PEJAKTOPOB YAaCTUYHO MJIM TOJHOCTHIO Jo0aBisroTcss k uMmerommmcs B WC. Ilpu
OTKPBITHH PEJAKTOPa BO3MOXKHO Tak:Ke MOAUUIIMpOBaHUE crIcKa koMaH1 MeHro MC.

B ciiyqae oTKpBITHSI HECKOIBKUX PEIAKTOPOB, MMAHEIN MHCTPYMEHTOB U MeHI0O IC COOTBETCTBYIOT
penakTopy, OKHO KOTOPOTO B TEKYIINII MOMEHT SIBISIETCSI aKTUBHBIM.

MeHto u na"ens HHCTPyMeHTOB 00o0s0uku MIC 10CTYIHBI BO BCEX CIIydasix.

MeHio ‘@ann’ n rnaBHasa naHenb MHCTpymeHTOB UC
I'maBHas manens HHCTpyMeHTOB VIC BKITIOYAIOT CIIEYIOUIHE KOMaH/IbI:
P-B® AL 4 &
. .
Hoswsiii (Ctrl-N) — co3natb HOBBIN TPOEKT;
3 L
=7

— OTKPBITh MPOEKT ((aiin ¢ pacmupenuem prj):

OtkpsITh (Ctrl-O) — BeIOpaTh (aiin B cTaHAapTHOM IHAJIOTe ONEPAllHOHHON CHCTEMBI,
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" — BBIOpaTh (haiia M3 CIMCKA HOCIEIHUX OTKPBITHIX;
HMmmnopT — 110 5T0M KOMaH/I€ OTKPBIBAECTCA MEHIO, COJIEPKALICe CIEAYIONINE KOMAaH b

lgI/IMnopT U3 BepcuM S — OTKpBITH MpoekT, paspabortannsiii B TRACE MODE 5. Ilo aroi
KOMaHJie OTKPBIBAETCA OKHO BBIOOpa aiima *.ctm, u BbIOpanHbIi npoekT koHBepTHpyeTcs B TRACE
MODE 6. Omepauuss KOHBEpTHpOBaHHS 3aBHCUT OT (uara OTKJIIOYUTHL KOHBEPTHPOBaHHE
rpaguyeckoii 6a3bl;

Coxpanutb (Ctrl-S) — coxpanuts mpoekt B ¢aiin prj ¢ Tem e uMeHeM (I0Jb30BaTeIbCKHUE
OMOIMOTEKH KOMIIOHEHTOB COXPAHSIOTCS 110 3TOW KoMaH e B (aitn tmdevenv.tmul);

Coxpaunth kak (Ctrl-Shift-S) — coxpanuts mpoekT B Qaini prj c 3agaHueM ero HMEHH
(MoJTK30BATENILCKHIE OMOTMOTEKH KOMIIOHEHTOB COXPAHSIOTCS 10 3TOM KoMaHn/e B ¢aiin tmdevenv.tmul);

2 Nudopmauus o npoexkTe — OTKPHITH OJJHOUMEHHBIN JUAJIOT (3Ta KOMaHAa JOCTYIHA TAaKKe U3
MeHI0 IIpoeKT 1 KOHTEKCTHOTO MEHIO HaBUTaTopa MPOeKTa).

B sTom mmanore MOKHO yka3aTh aBTOpa MPOEKTa, OPTaHU3ALMI0 U KOMMEHTapuil K IpOeKkTy. B
JUAJore MHAMIUPYETCS BPEMS CO3JaHUs M BpEMs IOCIEIHEr0 M3MEHEHHs IIPOoeKTa. B HWKHeEN dacTu
Jyanora BbIBOAUTCS HH(opManus o0 OCHOBHBIX BHJIAX KOMIIOHEHTOB MHpPOEKTa (MaKCHMAalbHO
BO3MOKHO€ YHMCJIO KOMIIOHEHTOB JaHHOTO BHJA B IIPOEKTE, HMCIHOJIB30BAHHOE YHCIO KOMIIOHEHTOB
JAHHOTO BHJIa M YMCJIO KOMIIOHEHTOB JIAaHHOTO BH/JIa, OCTaBIIEECs B paCOPSHKEHUH pa3paboTUnKa);

“ Coxpanuts aasa MPB — bskcnoptupoBaTh y3ibl IS MOCIEAYIONIETO 3alycka MOJ
ynpasieHueM ucnojgHuTensHeix moayieir TRACE MODE. DkcnopTt 0HOTO y3jia BO3MOXKEH M3 MEHIO
IIpoeKT 1 KOHTEKCTHOTO MEHIO HABUTaTOPa MPOEKTa;

a3 Otanaaka — 3arpy3uTh BbIJIeICHHBIN y3en (cioil TexHosorusi) B mpodaiinep. Ota KOMaHaa
JIOCTYITHA TOCye BbINOJIHEHHUS KoMaHabl CoxpanuTts Ajass MPB i Coxpanuts y3ea aias MPB;

- Illmuon — nosryunts B IC peanbHbie JaHHBIE ¢ PabOTAIONIUX Y3JIOB;

= IleyaTh — TOKyMEHTHPOBATH MPOEKT B (haiin,

Hactpoiiku UC — oTpbiTh auaior 3aganus ooumx Hactpoek MC u penakTopoB 1mabaoHOB;

IMocnennue (aiijabl — mMokazaTh CUCOK MocienHux (aiinoB, oTKpeITEIX B C. BriOpaHnHbIil B
cniucke aitn 3arpyxkaercs B MC;

BbIx0a — BBIATH U3 UHTETPUPOBAHHOU CPE/IBI.

MaHenb nepexonoB mexay okHamu UC

HJ’I?I MNEPEXO 0B MEXKAY OTKPBITHIMH OKHAMH PEAAKTOPOB HCIIOJL3YCTCA ITAaHC/Ib, IIOKa3aHHas Ha
PUCYHKE HUKC. OpaH>KeBa;1 MOJIOCKA 0003HAYaeT aKTUBHOE OKHO.

= Fkpanti2 | B DokymenTH Eaza naHHeRE1 Mporpardmatt] .F Kananttl | 4+ -4

Z[J'ISI nepexoaa B HY’>KHOC OKHO HYXHO HaXaTb JIK Ha COOTBCTCTByTOH.ICfI BKJIAJKC 3TOH IIaHCIH,
IIpHu 9TOM BbI6paHHO€ OKHO CTaHOBHUTCs aKTHBHBIM.
ITanens COHACPIKUT TAKKEC CIICAYIOIINEC HHCTPYMCHTHI:

> .

L_I — CHHXPOHHM3UPOBATh C JICPEBOM IMpOEKTa (IO 3TOM KOMaHIE B HABHraTOpe MPOEKTa Oyier
BBIZIETIEH KOMIIOHEHT, OKHO PEIaKTOpa KOTOPOTO aKTMBHO, a TakXke CJIOoW (Tpymma), cojepKamias 3TOT
KOMITOHEHT);

I iﬁ] — 3aKpPbITb aKTUBHOC OKHO.
3apaHue obwmx HacTpoek UC

Jns 3amanus obmmx Hactpoek MC M penakTopoB MIAOJOHOB NpeAHAa3HAYeH IUaior, KOTOPBIN
oTkpbiBaeTcs no komanae Hacrpoiiku UC menio @aidi:
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E& Hacmpaiikn (%]
WC

Q6w e
HpoBEHE CAOKHOCTH (%) CraHoapTHe () Hactpaveaensii
Ewa

Cospatmre ana MPE
Ty PhTe] Pecypce CucTema
Ornagka

F.oneeprep uz TRACE MODE &

(O MpoeToi (O KomnnereHsii

BraumocTe cnoes

I/ &6 A0HE! MROFpatdt MeTouHmEu T pHERHMEL
|/ &6 A0HE! 3KPaHOE Tononorua

\Ll:ai AoHE! oT4ETOE TexHonorua

WlatinoHE cEAzM ¢ B I KA

Baza kaHanos BugnuaTeru

OTkprIBaTE WatAoH

CTROMTE KOGHPOEKY NG TEXHINGTHA

PenakTop aprymeHTos

Bazoeeii pegakTop
FOO
PenakTop SAL

PenakTop nporpatam

Cnpaexa [ [oToeo ] [ OrraeHa ] [pureHHTE 3HAYEHMA M0 YON4EHHIO

Hacrtpoitku UC 3amatoTcss Ha OJHOMMEHHOM BKJIAJIKE 3TOTO Juajnora, HabOp HWHCTPYMEHTOB
KOTOPOM M3MEHSETCS B 3aBHCHMOCTH OT BBIOPAHHOTO B JIEBOM CITMCKE pasjena, W Bkiaake ba3oBbli
peaaxKTop.

Bknagka ‘UHTerpmpoBaHHasn cpega pa3paboTku’

Pazoen ’Oowue’

[Ipu BrIOOpE 3TOTO paszesna BKIaAKa COACPKUT CIETYIOIINE HHCTPYMEHTHI:

» MEPEKIIIoYaTeNId PeXUMa OTOOPaKEHUsI PEIaKTOPOB KOMIIOHEHTOB — OTKPHIBATH PeJaKTOPbI
kak Bkiaaaku, MDI u SDI. B nepBom pexnMe Kakablii OTKPBITBIA PEAAKTOP 3aHUMAET BCIO pabouyro
obnacts IC 1 u3MeHeHne pa3MepoB OKHa peAaKTOpa HEJOCTYITHO.

B pexxume MDI pa3mepbl okHa Ka)KJ0TO pelakTopa MOTYT ObITh U3MEHEHBI, IPU ATOM JIOCTYITHBI

CTaHAApPTHBLIC I/IHCHTBI OKOH ( — OTKiBITB MCHIO, COACpXKaICC CTAaHAAPTHBIC KOMAaHIAbI JIA

paboThI C OKHOM, — MUHHMH3HPOBATh OKHO, =] — BOCCTaHOBHTH OKHO, 6] — 3aKpBITH OKHO).

B pexxume SDI npu Beinenennn o6beKkTa CTPYKTYphl B HABUTATOPE COOTBETCTBYIOUINI peaakTop
OTKpBIBAETCS] aBTOMAaTUYECKH, 3aHUMasl BClO pabouyto obnacts VC.

Pazoen ’Yposenwv cnorxncnocmu’

IIpu BBIOOpE 3TOrO paznena BKIAAKA COICPKUT MEPEKIIOUATENId YPOBHS CIOKHOCTH IPOEKTa
(3amaroT oToOpaxkaeMblii HAOOP CIIOEB):

» mpoctoii — orobpaxarorcs ciou Pecypebl, Cucrema, MWcerounuku/IlpueMHuKH u
Bbuoanorexku KOMIIOHEHTOB;

» CTAHJAPTHBIN (3HAYEHUE 10 YMOJYAaHUIO) — OTOOPaXKAIOTCS T€ *Ke CJIOU, YTO U JJIS IPOCTOrO
YPOBHS, ¥ BCE CJIOU IIa0JI0HOB (9KPaHOB, Mporpamm, cBszeil ¢ BJ] u 1okyMeHTOB);

» KOMILJIEKCHBII — 0TOOpaxaroTcs Bce ciiou, kKpome cinos ba3za kanasios;

» HacTpaMBaeMblii — Tpu BbIOOpE 3TOr0 YpOBHS B JHMajore JOCTYIHBI IEPEKII0YaTeNIn
0TOOpaXeHUs BCEX CIIOEB, BKItOYas cioii ba3a kanasnos.

Paszoen ’Coxpanumo ona MPB’

ITpu BbIOOpE 3TOTO pa3jena BKIAAKA CONEPKUT CIEAYIONINEe HHCTPYMEHTHI:

(bnaru, ompenessIoNINe CTENeHb JAeTalu3auu HHpopMaIu, KOTopas BBIBOJIUTCS KOHBEPTEPOM
FileCnv32.dll B TekcroBbie ¢aitnel <ums ¢aiina prj>_ <ordinal>.cnv mnpu BBITOJIHEHHH KOMaH]IbI
Coxpanuts aisa MPB:

» Kanaapr,
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» II1a06J10HBI,;

» I'pynmsr;

» Pecypcsr,

» Co3aaTh cTaHAapTHBIE 00BEKTHI — €CJIM ATOT (Iar yCTaHOBJICH, KaHAJIBI y3J1a 0TOOpaXKaroTcs B
npodaiiniepe crpynmnupoBaHHBIME B CTaHAapTHBIE 00BeKThI (rpynnbl) TRACE MODE. Drta rpynmupoBka
MMeeT 3HaY€HHE TOJIbKO IS OTIIAAKH;

» IlogpoOHas ungopmanms.

» Criucox I'myOuHa oTc/1eKMBaHHUSA MCTOYHMKOB, C IIOMOUIbIO KOTOPOTO 33JaeTCs MOPSIKOBBIM
HOMEp HWCTOYHUKA/TIPUEMHHKA B  IENOYKAaX CBsA3CH KaHAJA — HMCTOYHMK/MpUeMHUK] —
HUCTOYHHMK/MIPUEMHHK2, KOTOPBIHA Oy/I€T MCIIOJIb30BaH MPH SKCIIOPTE y3Iia

Pazoen ’Omanaoxa’

[Ipu BbIOOpE 3TOrO pasnena BKJIAAKa COACPKHUT IMEpEKNIIouaTeNd Tuna mnpodailiepa, KOTOPBIH

OyJeT 3amyllleH 1Mo KOMaHJIe a3 Oraaaka (Tonbko it omiaaku y3noB RTM, Console, T-Factory u T-
Factory_Console):

» IIpodaitiep ¢ mogaepkkoil rpapuyecKux IKPaHoB ;

» IIpodaiinep 6e3 noaaepxku rpagpuyecKUX IKPAHOB .

Pazoen ’Kongepmep u3z npeowvioyuieii eepcuu’

IIpu BbIOOpEe 5TOrO pasgena BKIagka colepkUT ¢Giaar OTK/INYUTH KOHBEPTHPOBaHHUE
rpaduyeckoii 6a3bl. YcraHoBKa 3TOro ¢uiara OTKIIOYaeT KOHBEPTUPOBaHUE Tpaduueckoil 0a3pl MPoeKTa
ipu ero ummnopre B TRACE MODE 6.

CoxpaHeHMe npoeKTa AnA pegaktmpoBaHus

ITo xomanme Coxpanutb (Ctrl-S) i Coxpanurh kak (Ctrl-Shift-S) uz menio ®aiia
MIPOEKT COXpaHsAeTCs B OMHApHBIN (ailn ¢ pacmmpenueM Prj (B IUPEKTOPUHM CepBepa MPOEKTa) IS
nocnenyrouiero pegakrupoanus B UC.

B HC mnpemycMOTpeHO pe3epBHpOBaHUE TMpeAblayiiei Bepcuu ¢aioB prj u tmul — mpu
MTOBTOPHOM BBITIOJTHEHUU KOMaHAbI COXpaHUTh pacipeHue (ailsioB, COXpaHEHHBIX paHee, H3MEHSIOTCS
COOTBETCTBEHHO Ha ~Prj u ~tmul.

B MC mM0HO 3arpy3uTh OJUH MPOEKT.

Ha oHOM KOMITBIOTEPE MOXKHO 3aIyCTHTh HECKOJbKO MC 1 3arpy3uTh B HUX pa3HbIC MIPOCKTHI.

CoxpaHeHue NpoeKTa Ans 3anycka

[To xomanne A Coxpanutb 1iass MPB mento @aiin win nanenu uHcrpymeHToB UC Bce y3ibl
AKCIIOPTUPYIOTCSI B HAOOPHI (pailyioB JIsl MX MOCJICAYIOIIETO KOMMPOBAHUS Ha alapaTHble CPEeJICTBa, Ha
KOTOPBIX OHM JIOJKHBI UCHOJIHATBCS 110 ynpasieHueM MoHuTopoB TRACE MODE.

[Ipu BbimosHennu komanibl Coxpanuth a1 MPB B gupexkrtopun cepBepa MpoeKTa CO3AaeTCs
noJyIMpeKTopusi <umi (aiija prj 0e3 pacliMmpeHnss™>, B KOTOPOU JJI Ka)KJ0ro y3ja CO34aeTcs Iarka ¢
Ha6op0M (baﬁJIOB. ITanka y3J1a UMEeT UM <name>_<ordinal + 1>, roe hame — uMs, 3agaHHOE I y3j1a
npu ero koupurypuposanuu B MC, ordinal — mopsiikoBsiii Homep y3ia B cinoe Cucrema, HaunHas ¢ 0
(MOpsAAKOBBIA HOMEp y371a B CJIOE HE CIEAYET MyTaTh C €ro UHAUBHUIYaJIbHBIM HOMEPOM).

Heo6xomuMbIM ycioBHEM IKCIIOPTA Y3714 SBISETCS HATHUME B HEM XOTsI Obl OJTHOTO KaHaa.

[To komanne Coxpanutsb y3ea aiasst MPB u3 Mento IIpoeKT min KOHTEKCTHOTO MEHIO HaBUIaTopa
BBIZICTICHHBIN y3en (unu cioii TexXHoJIorusi) SKCIOpPTUPYETCS B MPOM3BOJIBHYIO MAMKy, IPU 3TOM MpH
IIOBTOPHOM 3KCIIOPTE PE3E€PBHBIE KOIIMHU y3J1a HE CO3at0TCsl.

3. PepaktnpoBaHue CTPYKTYpPbl NpOeKTa

Hasurarop umeer ciieyromue cpeacTBa Uisl peJaKTUPOBAHUS CTPYKTYPBI IIPOEKTa!
» MeHIO IIpoexr;

» [IAHEJIU UHCTPYMEHTOB;

» KOHTEKCTHOE MEHIO.


proj.chm::/Profayler_s_podderjkoy_graficheskih_ekranov.htm
proj.chm::/Profayler_bez_podderjki_graficheskih_ekranov.htm
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Kpome Toro, B HaBUTaTOpe MOJJICPKUBACTCS METOJ| NIEPETACKMBAHUS OOBEKTOB MBIIIBIO (METOJT
drag-and-drop), a Taxxe ero moaudukanuu (drag-and-drop ¢ yaepskanuem ciyKeOHBIX KIIABHIII).

Jnst koH(purypanumn/pazpaboTki 00BEKTOB CTPYKTYPhl B HaBHTaTOpe MPEAyCMOTPEHBI KOMAaHIbI
CaoiicTBa 1 PerakTupoBaTh, C MOMOIIBIO KOTOPBIX JIISl KAXKIO0TO 00BEKTa CTPYKTYPHOTO JIepeBa MOTYT
OBITh OTKPBITHI COOTBETCTBYIOIINE OKHO CBOICTB U PEJaKTOP.

Memo U rnaBHasd naHenb MHCprMeHTOB HaBuUraTopa npoekKkrta
X o BR g RE &

Mento IIpoekT, TiaBHas MMaHeTh WHCTPYMEHTOB M KOHTCKCTHOE MCHIO HABUTATOPa IPOEKTA
coJiepkat HaboOp KOMaH]I, KOTOPBI COOTBETCTBYET BBIJCIICHHOMY OOBEKTY CTPYKTYpHOTO nepeBa. Jliis
BBIZICTICHUsT 00BbekTa HY)KHO Haxarh Ha HeMm JIK. I'pymmoBoe BeifeneHue oOBEKTOB B HABUTATOPE HE
MO IEP’KUBACTCA.

Mento IIpoekT, ri1aBHas aHellb HHCTPYMEHTOB W KOHTEKCTHOE MEHIO HABUTATOPA COJIEPkKAT KaK
TUTOBBIE KOMAH/IBI JUIsI CO3/IaHUsI KOMIIOHEHTOB (TPYIN KOMIIOHEHTOB), paboThl ¢ Oydepom oOmeHa u
MOMCKa, TaK U CTIEIU(PUIECKUE:

K _ TaKo# BUJ MPUOOpPETAaET TUIOBON MHCTPYMEHT YAaJIEHUs X IIpHU BblAEIEeHNN KaHana. [Ipn
Ha)XaTHUU CTPEJIKU OTKPBIBAETCS MEHIO, COJIeprKaliee KOMaHabl Y IaJuTh (YAAIUTh 0e3 yIaleHus U3 ClIos
Ba3za kana/10B) 1 YHHYTOXKUTH (YIAIUTh C yaaaeHHeM u3 ciost ba3a kaHaJioB);

@-_ TaKkoil BUJ MPHOOpPETaeT B HEKOTOPHIX CIy4asX TUIOBOW MHCTPYMEHT BCTAaBKHU & . IIpn

Ha)KaTUH CTPEJIKM OTKPBIBAETCS JOMOJHUTEIBHOE MEHIO, COAEpIKAIIee KOMaH/IbI & BcraButh 1 )
BcraBuTh ¢ NIPUBA3KOI;

4

EJ"*Ll'lepe]?le MO0 CChIJIKEe BHHM3/BBEPX — MO 3TOM KOMaHJIE OTKPBIBAECTCS JOTOJHUTEILHOE OKHO
HaBUTaTOpa, B KOTOPOM:

» BBIJENSAETCS KOMIIOHEHT, C KOTOPHIM CBSI3aH JAHHBIM KOMIIOHEHT WJIM KOTOPBII BbI3bIBAETCS
JTAaHHBIM KOMIIOHEHTOM (B CJIy4ae Mepexo/ia Mo CChUIKE BHU3);

» BBIJENSAETCS KOMIIOHEHT, CBSI3aHHBIA C JIaHHBIM KOMIIOHEHTOM WJIM BbI3BIBAIOLIUN JaHHBIN
KOMITOHEHT (B cily4yae Mepexoja Mo cChlike BBepX). Eciau mogoOHbIX KOMIIOHEHTOB HECKOJIBKO, OJIMH U3
HUX BBIOMPAETCS B CIHCKE:

% mr L.

o #= Create Component [
Munatt £ 4o et from Template

ﬁ Create Group from Template ...

¥ Eraze
¢? Undo Chil+Z
By Copy Chil+C

b .,: Cucrema MPB_1.K.aHanel F.anamti

E' Properties .,: Easa kananos Kanani4
‘ .C Cucrema MPB_1 K.aHanei3kpanit]

Ecmu Y KOMIIOHCHTa HMCHOTCA CBSI3U/BBI3OBBI  KaK BHH3, TdK W BBCPX, JAHHBIM HHCTPYMCHT

} L
IIPUHUMAET BUJ LI , U IIPY HaXaTUU CTPEIKHU OTKPBIBACTCS MOIOJHMUTEIBHOE MEHIO, COJEpKallee
komanzsl IlepeliTi mo cepliike BHU3 U IlepelTu 1o cebliIKe BBEpPX;

lbPe:;eplmponamzle — CO3/aTh PE3EPBHBIE Y3JIbI JUISl BBIJACIICHHOTO y3Ia:

» Het — He co3aBath (3HAUYECHHE MO0 YMOJTYAHUIO);

» ly0JiMpoOBaHHBIN — CO3/1aTh OJJUH PE3EPBHBIN y3€1 AJIs BBIJIEJIEHHOIO Yy3I1a;
» TponpoBaHHBIN — CO3/aTh JIBA PE3EPBHBIX Yy3JIa /ISl BBIIECIECHHOTO Yy3I1a;

PexakTupoBaTh — OTKPHITH BBIJICICHHBIN 00BEKT CTPYKTYPHOTO JE€pEeBa B COOTBETCTBYIOIIEM
penaxkTope,;
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RPe;lalmzlponan, mAadJa0H — OTKPHITh INAOJOH, BBI3BIBAEMBIH JaHHBIM KOMIIOHEHTOM, B
COOTBETCTBYIOLLEM PEIAKTOPE;

IlepenmeHOBaTH — MEPEUTH K PEIAKTHPOBAHUIO UMEHH BBIACICHHOTO 00BEKTa CTPYKTYphL. s
nepexoa K peJakTHPOBAHUIO UMEHH BBIJICTIEHHOTO 00BbEKTa MOXKHO TaKke HaxkaTh Ha Hem JIK

& CBolicTBa — OTKPBITH OKHO CBOICTB 00BEKTA CTPYKTYPHOTO JIEPEBa;

5 Coxpanuthb y3ea pias MPB — skcnioptupoBath BbineneHHbI y3en (ciaoii Texnomaorus). Ilo
3TOI KOMaHJie Ha 9KpaHe 0TOOpaXkaeTcs JUajIor BEIOOpa MecTa pacroioxKeHus (aiyioB y3ia (C IOMOIIBI0
kHonku Co3aTh NManmKy M KOMaHJ KOHTEKCTHOTO MEHIO 3TOT0 JMajora BO3MOKHO YIIpaBJIEHHE
(baiinoBo CTPYKTYpOiA);

3arpy3uThb JaMI y3j1a — BOCCTAHOBHUTH COJIEPKUMOE U KOHPHUTYpaIui0 KOMIIOHEHTOB y371a U3
ero ¢aiisia BOCCTaHOBJIEHHUS. DTOT (aill He cienyer myrath ¢ ¢aizioM <uMms_y3jaa>.dump, KOTOPHIH
CO3/Ia€TCsI 10 YMOJYAHHIO MTPU 3KCIOPTE Y3/I0B;

£3arpy3nTb B KOHTPOJLJIep — KONUPOBaHKE y3J1a B KOHTPOJLIED;

G

\)I/Iﬂq)opMam/m 0 NpoeKTe — OTKPHITh OJHOMMEHHBIM IUaor. JTa KOMaH/a MOXET ObITh
BBITIOJTHEHA TAK)K€ M3 KOHTEKCTHOTO MEHIO HaBUIaTOpa MPOEKTa M C MOMOIIbIO MMAHEIN UHCTPYMEHTOB
UG,

QI/IMHOpT u3 b/l n @ Jkcnopt B B/l — 3Ti KOMaHIbl, TpeAHA3HAYEHHBIE TSl B3aUMOICUCTBUSA
C TEXHOJIOTUYECKOM 0a30i1 TaHHBIX, TOCTYIHBI ITPU BbLAEIECHUH ciosl TexHoaorus.

Co3pnaHue 06bLEKTOB CTPYKTYpbI

Jnst co3manus OOBEKTOB CTPYKTYpPhl (KOMIIOHEHTOB M TPYII KOMIIOHEHTOB) HCIIOJIB3YIOTCS
TUTIOBBIE KOMaH 16l MeHIO [IpoeKT, KOHTEKCTHOTO MEHIO ¥ ITaHEJIM HHCTPYMEHTOB HaBUTATOPA .

I[Ipu co3manmm kaHama kimacca CALL ¢ 1peaycTaHOBICHHBIM CBOMCTBOM BBI3OB B
COOTBETCTBYIOIIEM CJIO€ IIAa0JIOHOB cO37aeTcsl MabaoH, BhI3bIBAEMbIN KaHaJOM. B HaBuTraTtope Moryr
OBITH CO3/1aHbI ciemyronue kanansl kiacca CALL ¢ mpenycTaHOBICHHBIM CBOMCTBOM BBI3OB:

» JKpaH — KaHaJI ¢ BBI30BOM I1a0JIOHA DKPaAHA;

» [IporpamMmma — kaHaj ¢ BBI30BOM I1a0JIOHA ITPOTPAMMBI;

» JIOKyMeHT — KaHaJl C BEI30BOM I1abjI0Ha JOKYMEHTA,

» CBs3b ¢ B/l — kaHan ¢ BEI30BOM CBsI3H ¢ 0a301 JaHHBIX.

Mento IIpoekT, KOHTEKCTHOE MEHIO M TaHEelh MHCTPYMEHTOB HaBHTaTOpa COJEpX,aT KOMAaH]IbI
CO3/IaHUS TOJIBKO T€X 0OBEKTOB, KOTOPBIE MOXKET COJIEPKaTh BBIJICICHHBIN CIIOW/TpyTIa.

[Ipu pegakTUpOBaHUM COXPAHEHHOTO MPOEKTa (B TOM YHCJE IOCIIEC BBIMOJHEHUS KOMAaHJIbI
Coxpanntb/CoXpaHUTh KaK) BHOBb CO3JaHHBIC CTPYKTYPHBbIE OOBEKTHI U OOBEKTHI, UX COJCPIKAIIKE,
BBIJICJISIFOTCS B HABUTATOPE CUHUM IIpUPTOM

Project Explarer
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YnaneHue o6beKTa CTPYKTYpbl

Jnst ypaneHus: BBIACIEHHOTO OOBEKTa CTPYKTYpPbl (KOMIIOHEHTa WA TPYNIbl KOMIIOHEHTOB)
HCIIOJIb3YETCsl TUIIOBAsE KOMaH 12 Y 1aJIUTh.

[Ipu ypanenun kanana (Tpynmbl KaHaJoOB) M3 J0OOro ciiosi, kpome ciiosi ba3za kananos,
JOCTYIHBI JIB€ KOMaHbl — ¥ aaauTh (yAanuTh 0e3 yhaieHus u3 cios baza kaHaaoB) 1 YHUUYTOKHUTH
(ymanmuth ¢ ynanenuem u3 ciosi baza kananoB). Eciu cioit ba3a kaHaioB CKpbIT, KOMaH/a yaaleHUs
KaHaJla HEJIOCTYITHA — B 3TOM CJIy4ae KaHaJl MO>KHO TOJIbKO YHHUYTOXHUTb.

NC aBTromaTtuyecku ymaiseT NMPUBA3KU apTyMEHTOB K KOMIIOHEHTY, CCBHUJIKM Ha KOMIIOHEHT W
BBI30BBI KOMIIOHEHTA MIPH YAAJICHUH 3TOT0 KOMIIOHEHTA (B CIydyae KaHaja — IIPH €r0 YHUUYTOXKCHUH ).

MNepemelieHne 06 HLEKTOB CTPYKTYpPbI

Onepanys nepeMerieHns BKI0YaeT /1Ba AeUCTBUS — yAaleHue 00beKTa U3 MeCTa €ro HayaJlbHOTO
PacroJIOKEHUS U BCTaBKYy B YKa3aHHYIO IpyMILy (CIoi).

UToObl mepeMecTuTh OOBEKT, HY)KHO MEPEeTALIUTh €ro MbIIIbI0 B HYXHYIO Tpymnmny (cioi),
yaepxkuBas kinasumry SHIFT.

Ecnu rpynma (cnoif), Ha KOTOpYIO YKa3blBa€T Kypcop B IPOLECCE IMEpPEeTaCKUBAHHS, MOKET

coJiepkaTh epeMeniaeMblii 00BbEKT, Kypcop MpUHUMAET BUJ L, B IPOTUBHOM CiIydae — 0.
KOI'IMpOBaHI/Ie M BCTaBKa O0bekTa CTPYKTYpPbI

Konuposanue o6vekma cmpykmypul 6 oyghep oomena
UT0oOBI MOMECTUTH KOIUIO BBIIEJIEHHOTO 00BEKTA CTPYKTYPHI B Oydep 0OMeHa, HY>)KHO BBITOJIHUTD

KOMaHIy R Komuposats (Ctrl+C).

Ecnu xommupyeTtcs ciioid, B Oydep oOMeHa MmoMenaeTcsi KOsl €ro COAEPKUMOro (BceX AOYEPHHX
TPy ¥ KOMIIOHEHTOB).

Ooviunaa ecmasxka o6vekma cmpykmypul u3 oyghepa oomena

[Ipu 0OBIYHOM BCTaBKE CO3MAa€TCS HOBBIM OOBEKT, KOTOPBIM SBISETCA KOMHEH OOBEKTa,
nomenieHHoro B Oydep oOmena. Omepanusi BCTaBKM HE ouumiaeT Oydep oOMeHa, MOATOMY TOCIe
OJIHOKPATHOTO KOMUPOBaHUS 00BbEKTa BO3MOYKHA €r0 MHOKECTBEHHAsI BCTABKA.

JI1st 0OBIYHOM BCTAaBKU HYXXHO BBIICIUTH TPyNMy (CJIOH), B KOTOPOH MOXET OBITh CO37aH OOBEKT

TOTO XK€ BHJIA, YTO M OOBEKT, MOMEIICHHBIH B Oydep oOMeHa, W BBINOJHUTH KOMaHIY & BcraButh
(Ctrl+V).

Konuposanue u 6cmasxka 00vekma cmpykmypol ¢ ROMOWbIO MbLULU

Jl1s KONUPOBAHUS U BCTAaBKU OOBEKTA HY)KHO TEPETAIIUTh €r0 MBIIIBIO B HY)KHYIO I'PYIITY (CI0M)
c yaepxanuem knaBumu CTRL. Ecnam rpynma (cioif), Ha KOTOpYIO yKa3bIBaeT Kypcop B IMpoliecce

NEPETACKUBAHUA, MOXECT COACPIKATDH KOHI/IpyeMHﬁ O6LCKT, KypCOp IMPUHHUMACT BUI , B IIPOTHBHOM

ciydqae — \\} [Tpu BBIMOJIHEHNU TAaHHOMW OTIepaIiy OOBEKT He moMeraercs B Oydep oOMeHa.
Cneyuanvnas 6cmagka 00veKma cmpyKkmypol
B HaBurarope mpoekTa moiepKuBaeTCs NepeTacCKUBaHNE OOBEKTOB MBIIIBIO C OJHOBPEMEHHBIM
ynepxkanueM kinasuml CTRL u SHIFT. Ecnu o0bexT, Ha KOTOpBIM yKa3blBaeT Kypcop B Ipoliecce

MEpCTACKUBAHUS, JOITYCKACT 3aBCPIICHUC OIICpalli, KYpCOp IIPUHUMACT BHU , B IIPOTUBHOM CJIy4ac —
® . DKBUBAJICHTOM 3TOU oncpanuu sBJISICTCS KOITMPOBAHUC U CIICHUAJIbHAA BCTABKA 00BEKTa 1O KOMaHIC

) BcraBuTh ¢ IPUBA3KOM.

C nmomo11pI0 JAHHOH ONEPALMH BBITIOJIHAIOTCA CIELYIOINE AEUCTBUS:

» NP NEpeTacKUBaHMM KaHasa (IpyNIbl KaHAJOB) B CIOW (IpyIIly) — aBTONOCTPOEHUE KaHaia
(Tpynmbl KaHaJIOB) C HACTPOEHHBIM CBOMCTBOM CBSI3b (KaKIbI KaHaJl, CO3JAaHHBIA TakuM oOpa3om,
CBSI3aH C COOTBETCTBYIOIIMM HCXOJHBIM KaHAJIOM M UMEET TOT XK€E KJIAcC);

» NpU MEpeTacKMBaHMM HCTOYHUKA/MPUEMHUKA (TpyNIbl HCTOUYHUKOB/IPUEMHHMKOB) B CIOH
(rpynimy) — aBTONOCTpOEHHME KaHaya (TPYIIbl KaHAJIOB) COOTBETCTBYIOIIETO Kiacca ¢ HACTPOCHHBIM
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CBOMCTBOM ¢BfI3b (KaXIbIM KaHall,
MCTOYHUKOM/IIPUEMHHUKOM);

» TIPH MEPETACKUBAHUH 11a0JI0OHA (TPYIIIBI MAOJIOHOB) B CIIOH (TPYIITY) — aBTOMOCTPOCHUE KaHaa
(rpynmbl kananoB) kinacca CALL (kaxnablii kaHaji, CO3/IaHHBIM TakuM oOpa3oM, HAacCTpPOEH Ha BBI3OB
COOTBETCTBYIONIETO I1a0JI0HA U KMEET TAKOE JKE UMsI, YTO U Ia0JIOH);

» IpHU TEPEeTaCKUBAHMM MCTOYHHMKA/TIPUEMHUKAa WM [a0loHAa Ha KOMIIOHEHT — HacTpoiika
KOMIIOHEHTa Ha CBSI3b C HCTOYHUKOM/IIPUEMHHUKOM WJIM Ha BBI30B IabiioHa. B mocieaneM ciydae xaHami
kiacca CALL npunumaet ums mabaoHa.

Aemomamuyeckuii 66160p 6uda onepayuu 6CMagKu

[Tpu nepemeriennn o0beKTa CTPYKTYpbl 0ObIYHBIM MeTosoM drag-and-drop (6e3 yaep>kuBaHHsI
CIIY’)KeOHBIX KJIABHIII) BUJ] OTICPAIlH BCTABKU (OOBIYHASI WM CIICIIMATIbHAS) BEIOMPACTCS] aBTOMATHUECKU
(mperTudunupyercs mno Gopme Kypcopa).

CO3JaHHBIM TakuM o0Opa3oM, CBsi3aH C COOTBETCTBYIOIIUM

Pepaktopbl KaHanoB

Jlns xaxxnoro kinacca kanana B MIC BecTpoeH pefakTop (HWKe MOKa3aH pelakTop KaHaja Kiacca
FLOAT):

w? Tu A

Hraa meszage Fogupoeka AHBC
Crpaeka
FomreHTapuil  |commentt
[ paHuuE! Odpatorka CHCTEMHEE
Mononezoeark HMcnonesoeare O cHOBHBIE
BN %0 Aneprypa 0 Tun Output w
B a0 M. 1]
PasrepHocTe w
B 60 Craa. g Mepuon EalHHWa W3repEHIHA
HI 40 Muo#TENE 1.25 12| [ umen -
Ha, 20 Crieww eHue 0 AETONOCKINKA
HN 10 M acwratuposaH9e [] Enable
MNicTepesuc u] M acum aduposaHqe Index
L CreleHue MHosTens 0]
KoHTpons rpaHu9u, OEefares
fax ES
200 250 Ha crapre u]
+ x =
100 0 ) 1.25 125
vin Min

ApHHESUMA

JonanHeTeaEHD

JlBa pazjiena sBISIOTCS OOIIMMU Ul BCEX PEAAKTOPOB KaHAIOB — BEPXHUI, coAepKalluii KHOIKY
BbI30Ba KOHTEKCTHOM CIIpaBKH (KOHTEKCTHAs CIPABKa BbI3bIBAETCS TAKXKE 0 HAKATHIO (PYHKIMOHAIBHOM
kinaBuin F1) v mons A 3a1aHusl UIMEHU, KOMMEHTapHsl U KOJAWPOBKHU KaHaja, u paszesn CHcTeMHBblIe,
conepxauil Bknaaku OcHoBHbIe, ApxuBanus U J[onoJHUTEIbHO.

Jlpyrue paszaenbl pedakTOpOB COAEPKUT MHCTPYMEHTHI 3aJaHusi aTpuOyTOB, CHEUM(PUUHBIX AJISA
KaHaJIOB COOTBETCTBYIOIINX KJIACCOB.

PenakTopbl KaHAJIOB COJIEpKAT Ty e MaHedb HHCTPYMEHTOB Ui paboThl ¢ Oydepom oOMeHa, uyTo
U PEIaKTOP y3JIa.

4. OTtnapgka npoekta B UC

Z[J'ISI OTJIAAKU IMPOCKTA NC cuabxena CJICAYHOIIUMHA MEXaHU3MAaMU:
» ABTOHOMHAasA OTJIaJKa IJ_IaGJ'IOHOB;
» 3aITyCK BBIJICJICHHOI'O Yy3Jia (CJ'IO}I TCXHOJ'[OFI/IH) oA YympasJICHUEM OJHOTO M3 OTIIaAOYHBIX

MOHUTOpPOB  (mpodailiepoB) M3  UHTErPUPOBAHHOM i3 Otaanka c

MPOTOKOJIMPOBAHUEM PabOThI B TEKCTOBBIH (aii;

cpelbl MO  KOMaHje
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» WCHOJb30BaHWE (YHKIMU WIMHOH — 3Ta (QYHKIUS OOECIEYMBAET IOJydYCHHE B PEXKUME
pPEeIaKTUPOBAHUS PEATbHBIX JAHHBIX C pabOTAIOMUX Yy3JOB IMpoekTa. s ee HCIOJIb30BaHUA HY)KHO

BBITIOJTHUT KoMaHay “# HInuon
Mpodannepsbl

Jns otnanku y3na (cinoss TexHosiormst) ero MokHO 3amyctuth (B ToM uymcne u3z UC) mop
YIPaBIEHUEM OJIHOTO U3 CIAEAYIOIINX OTIaA0YHBIX MOHUTOPOB:

» nipodaiisiepa ¢ moaAepIKKoi rpaduyeckux s3xkpaHoB (rtc.exe);

» nipodaiinepa 0e3 moyIepKKu rpaduuecKux sKpaHoB (rtmg32.exe).

[Tpu kondurypupoBarnnu NC MoxHO yKazaTh npodaiiinep, KOTOpsIi T0JpKeH 3amyckaThes u3 MC.

s npodaiinepa 0e3 moanep kW TpaduKU MOKHO 33JaTh PEXKUM OTOOpaKEHUs KaHAJIOB
pacnpeieIeHHbIMY 110 BHYTPEHHUM cTaHapTHEIM rpynnaM (oobekram) TRACE MODE.

[Ipodaiineps! 3anuchIBalOT IPOTOKOJI CBOEH pabOThl B Qaill <ums (aiiina prj>_<nopsigKoBbIi
HOMep Yy3jaa>.txt, KOTOpbIi coxpaHsercs B mamnke Yy3na. CreneHp JeTaqu3aluMu  OTJIAJOYHOU
nH(popmMaluy, BEIBOJUMOMN B (haiia, MOXKeT ObITh 3aJaHa.

Mpodannep ¢ nogaepxkon rpadpnyecKkux aKpaHoB

I'pacdmyeckas o6omouka 3TOTO Mpoaiiaepa coaepKUT MEHIO, MaHEIb UHCTPYMEHTOB U pabouee
1oJjie, B KOTOPOM 0TOOPaXKaroTCst rpauecKre SKPaHbl:

5i TRACE MODE 6 Realtime Debug Monitor - Not loaded 2 |[B)[X]
File ‘iew Actions Help

=

-
Mento @aiin ¥ maHedhb WHCTPYMEHTOB COJEPXKAT KOMAaHIbI OTKPBITUS ( Dﬁ, CTRL+0O),

repe3arpy3Ky 1 3amycka ( % , CTRL+R) y3ma, a Taxke KOMaH/Iy BbIXOJa U3 IPOTPaAMMBI.

Menio OnepaumMu COJIEpKUT KOMaHIbl aBTOPU3ALMK/OKOHYAHHUS CceaHca, a TakKe KOMaHIy
MTOCBUIKU COOOIIEHUS B OTYET TPEBOT.

Mento Bua coiepKuT cieayronue KOMaH/ bl

» Ioanplii 3xpan (CTRL+F) — mepexmodyenne Buma oToOpakeHus rpadUUecKuil SKpaHOB (B
OKHE/TIOJTHOOKPAHHBIN );

» Komnonentol (CTRL+0) — mo »Toii KoMaHJe Ha KpaHe MOSBIACTCS JUAJIOT, B JIEBOM YacTH
KOTOpPOTO OTOOpaKaroTCsl KaHANbI y3Iia, a MpaBasi COJACPKUT UHCTPYMEHTHI 3aJaHusl aTpuOyTOB KaHaia,
BBIZICTIEHHOTO B JIEBOU YacTH:

Component Yiew Debug

—I- _profilers_D | Kanan#1l
Skpa#l ;0 [000] R 123 A
BrizoE#3 1 0 [002] In 123
Recieve by Autosend [ooz] C 1on+T
|dsers [005] Frg 1
Fask [00&] & 1]
[007] P a
[ooE] w + w
Setting

Input State | [
D |0
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Jlnst 3aaHust BXOJAHOTO 3Ha4YeHus kaHaia (arpudyta 0, In) HyHO BBecTH TpeOyeMoe 3HaUeHHUE B
noJsie cupasa oT kHonku Input u Haxkate JIK Ha 3T0M KHOIIKE.

Jlnst 3a1aHUsl 3HAYCHHSI TPOU3BOJILHOTO aTprOyTa HY)KHO BBIICIUTH aTpUOYT B CIIHMCKE, BBECTH
TpedyeMoe 3HAaueHHE B TOJIE CIpaBa OT KHONKH, HA KOTOPYIO BBIBOAMUTCS KOPOTKOE MMSI BBHIOPAHHOTO
atpubyra, u Haxartb JIK Ha 3T0i KHOTIKE.

JUist BEIKITIOUSHHSI KaHajla HY)KHO YCTaHOBUTH (hi1ar B IoJie crpaBa oT KHonku State n nHaxats JIK
Ha 9TOM KHOIIKE.

Mpodannep 6e3 nogaepxku rpachmyecknx akpaHoB

I'paduueckas o6osouka 3TOr0 mpodaiiinepa coaepKUT MEHIO, TaHeJIb HHCTPYMEHTOB U pabouee
10JIe, B KOTOPOM OTOOPaKal0TCsl KaHAIBI y3J1a:

g _profilers_0O.rtp - RTMG32

File User

Wiew Setting Panel

=
B | oficrs O
Kanan#1[ ++]...: 0

Skpan#l] ++]..: 0 T

Help

Mento @aiinn ¥ TNaHeldb HHCTPYMEHTOB COJEpKaT KOMaHIbl OTKPBITHS ( Dﬁ, CTRL+0),

nepe3arpy3ku ( O , CTRL+R) u 3amycka ( X ) y371a, a Tak’Ke KOMaH/Iy BbIX0OJa U3 TPOTPaMMBI.
Mento Iloab3oBaTesb COAEPKUT KOMaHbl aBTOPU3ALIMK/OKOHYAHUS CEaHca, a TaKKe KOMaHIy
IHoab30BaTenu.

Mento Bua conepxut ¢aru ynpaBiaeHHUs] BUIUMOCTBIO CTPOKH CTaTyca, MaHel HHCTPYMEHTOB U
paszeneHus OKHa:

g Untitled - BTMG 32

File User

Wiew Setking Panel Help

B =47

=+ _profilers_0 ﬂ
Fanan#i[ ++]... 1 123
SkpaH#l[ ++]...: 0 ﬂ

e nrofilers_0
Fanan#i[ ++]... 1 123 :lﬂ
3

5. MporpammupoBaHue anroputmoB B TRACE MODE 6

Jlis mporpaMMHpOBaHUS alrOpUTMOB (DYHKIIMOHMpPOBaHUS pa3padbarbiBaeMoro mpoekta ACY B
TRACE MODE 6 Bxmrouensl s3plku Texno ST, Texno SFC, Texno FBD, Texno LD u Texno IL.
JlauHble sI3BIKK ABIISAIOTCS Momudukaimsimu si3bikoB ST (Structured Text), SFC (Sequential Function
Chart), FBD (Function Block Diagram), LD (Ladder Diagram) u IL (Instruction List) crammapra
IEC61131-3.

[TporpaMmbl U HEKOTOPBIE UX KOMIIOHEHTHI ((pyHKIHH, mard u nepexoasl SFC u T.11.) MOTYT OBITH
pa3paboTaHbl Ha JIFOOOM M3 BCTPOEHHBIX S3BIKOB B COOTBETCTBYIOIIEM PENAKTOPE, MPU ITOM SI3BIKU IS
MPOrPaMMBI M €€ KOMIIOHEHTOB BBIOUPAIOTCS HE3aBUCUMO.

s co3maHus M peAaKTHPOBAHUSI CBOMCTB apryMEeHTOB, MEPEMEHHBIX, (DYHKIUH U CTPYKTYPHBIX
TUTIOB TPOTPAMMBI, a TakKe JUIsl UCIONB30BaHUS B Iporpamme (DyHKIMI M3 BHEIIHUX OUONHOTEK B
MHTETPUPOBAHHYIO Cpey pa3paOOTKH MPOEKTa BCTPOESHBI CHIEIHATLHBIE TAOMUYHBIE PEAKTOPHI.
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TRACE MODE 6 umeet Takxe cpeacTBa Jyisl OTIaJAKH IPOrpamm.

[IpuMepHBI BUA MHTETPUPOBAHHOW CpEAbl IPU PEAAKTUPOBAHUM IIPOrpaMM II0OKAa3aH Ha
CIEAYIOIIEM PUCYHKE:
I Trace Mode 6 - [untitled.tprj*] |Z||E|rz|
MpoekT MMporpamMMa  OkHa

‘REPHIE 80 £ 0BG 1 & (FEE &

- X B E
K.orNoHEHTE! NpoekTa |
W3 kpae

= [£] Nporpardtaet

E [Mporpatdarda 1
2 W atinoHe: gokyre...
@EuEHapHH AOEYME. ..
44 Brewnmre B
Lid F.anane

2anycTuTe BRI...

| var_ 000 INT 10 m
[ var_00t INT 20 16 = %

| Jwar00ZINT D 18

HHA

CnoseHue HETEIPE L

=]

| ADHPHETUYECKME Dyt 4 &

|_: (n]n] Ifl LI

MpocraaTp | NokaneHee |Fnu:uﬁanbr ITnagk.a |<

OcHoBHbIM s3bikoM TiporpammupoBanuss TRACE MODE 6 ssnserca Texno ST. IIporpammel,
paszpabotannsiec Ha si3b1kax Texno LD, Texno SFC u Texno FBD, nepen koMnuismueit TpaHCIUPYIOTCS
B Texno ST. IL-mporpammbl mepea KOMOWISAIMEH YaCTHYHO TPAHCIUPYIOTCS B ST, 4acTUYHO — B
accemOuiep. OTcroga ciemyet, HanmpuMep, uTo KitodeBbie cioBa TexHo ST sBISIOTCS TaKOBBIMU M IS
BCEX JIPYTHUX S3BIKOB.

MoaknioueHne Nporpammbl K NPOEKTy

JUis TMOJKITIOYeHHs] MPOrpaMMbl K TMPOEKTYy €€ HYXKHO BHadaje CKOMIWJIMpPOBATh, a 3aTeM
COXPaHUTH MPOEKT. YTOOBI CKOMIMIMPOBATH MPOTPaMMy, HYXKHO BBINOJIHUTH kKoMaHay Komnuauposarts

u3 Mento [lporpamma, win Haxars knaBuiry F7 wnn Haxkats JIK Ha vkoHke == maHenu MHCTPYMEHTOB
otnagauuka. [lepen coxpaneHneM NpoeKkTa HY>KHO yOSIUThCSI, YTO KOMITUJISILIMS MPOIIIa YCIIEUTHO (B OKHE
COOOIIEHN KOMIHMIIATOPA B TOM CJIydae BBIBOJUTCS COOTBETCTBYIOIIEE COOOIICHUE).

Otnagka mporpaMMBbl TaKKe€ BO3MOXKHA TOJILKO TIOCTIE €€ YCIIEUTHOM KOMITHIISAIUY.

BbiGop s3blka NporpaMmMuMpoBaHUs

SI3BIK IpOrpaMMHUPOBAHHS MOKET OBITH HE3aBUCHMO 33/1aH JIJIsl OCHOBHOM IPOTpaMMbl, (PYHKIIMH -
6noxa, ¢pynkuuu u mara SFC. SI3bIk BBIOMpaeTcs B CIEAYIOLIEM AUATIOTe:
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& Bumbop Aznika E|

BridepiTe A3EIK pESNHEALMM NPOrpattk;

(%) Tewno ST
() TewrHo SFC
() Tesno FED
() Tesno LD
() Tesmo L

) (o |

OTOT Auanor aBTOMAaTHYECKH NOSBISETCd Ha 3KpaHe mnpu Haxatuu JIK Ha KMMEHH BHOBb
CO3JaHHOM MPOTpaMMbl WM €€ KOMIIOHEHTA (/17151 KOTOPOTO S3bIK MOXKET OBITh 33J]JaH HE3aBUCUMO) B OKHE
CTpyKTypsl mporpammbl. Ilocie BblOOpa s3pika mporpaMma (KOMIOHEHT) OTKpBIBAaeTCs B
COOTBETCTBYIOIIEM PEIAKTOPE.

N3MeHHuTh S3bIK MOXHO TOJBKO IMOCIE yAaJeHHs Teiaa MporpaMMbl (KommoHeHTa). s atoro

HY)XHO HaXaTb JIK Ha uKoHKe HaHeHI/I HHCTPYMCHTOB B OKHEC CTPYKTYPhI IpOrpaMmbl, IOCJIE 4YE€ro
Jquajaor BI)I60pa A3BIKA aBTOMATUYCCKH NOSABIACTCA Ha SKPaHE.

Co3aaHue 3aneMeHTOB NPOorpamMm ¢ NOMOLLbI TabNU4YHbIX peAaKToOpoB

TabnuuHble pelakTOpbl MCIHOJB3YIOTCS Ul CO3JaHUS CIEAYIOUIUX KOMIIOHEHTOB U 3JIEMEHTOB
MIPOrpaMM:

» apTyMCHTHI,

» JIOKQJIbHBIC TICPEMCHHEIC;

» TJI00aTbHBIC TIEPEMEHHEIE;

» HyHKIHMH-00KM (TIOATIPOTPaMMBI) B (PYHKIIHH,

» CTPYKTYpPHBIC THIIBI.

Kpowme Toro, ¢ moMo1pto TabIMYHBIX PETaKTOPOB KOHMUTYPUPYIOTCS oOpalieHus K QyHKIUAM U3
BHEIIHUX OMOIHOTEK.

[TepeunciieHHBIE KOMIIOHEHTHI M 3JIEMEHTHI, Hapsay ¢ auctuaramu ST u IL u amarpammamu LD,
SFC u FBD, 06pa3yroT BeTBH JiepeBa B OKHE CTPYKTYPhI IPOTPAMMBI.

Jlis BXOJa B COOTBETCTBYIOIIMI TaOJIMUYHBIN PEAaKTOpP HYXKHO B OKHE CTPYKTYpPBI MPOTPaMMBbI
Haxatb JIK Ha 11000M U3 IEpEeYNCIIEHHBIX BBILIE YIEMEHTOB.

Ocobennocmu pedakmuposanus

Jlisa co3paHus/yAaneHus: CTPOK M TOWCKa B TaOJMYHBIX PEJAKTOpPax HCIOJIb3YeTCsl TUIIOBas
MaHelb UHCTPYMEHTOB.

Jlnia mepexoja K peJakTUPOBAHUIO OTAENbHOM sYelku TabIuIbl HY>KHO JIBaxabl Haxath JIK Ha
9TOM sueiike. PenmakTupoBaHHMe sYEHKHM TPOU3BOAMTCA MO0 IMyTeM HEMOCPEICTBEHHOTO BBOJA C
KJIaBUATYpPHI, TUO0 MyTeM BbIOOpa HYKHOTO 3HAUEHUS U3 CITUCKA.

[Ipu 3agaHuy YKcia B Ka4eCTBE pa3feuTeNs 1eJoi U APOOHOM YacTH UCIIONIb3YeTCs TOUKa.

Ecnu B sueliky cronbma [| MaccuB BBeCTH YMCIO, paBHOE KOJMYECTBY SJIEMEHTOB MacCHBa, TO B
9TOM siueiike O0TOOpa3UTCs AMAna3oH WHAEKCOB dneMeHToB (HauuHas ¢ 0). Hampumep, ans nBymepHOro
MaccuBa nipu BBojie 9, 8 otobpasurcs 0.. 8,0 .. 7.

HekoTtopeie snemeHTHl (HampuMmep, IEpeMEHHbIE), 3aJaHHble B TaOMUYHBIX pEIaKTOpax,
ABTOMATHYECKU JOOABJISIOTCS B JUCTHHTHM TEKCTOBBIX TMPOTPaMM B BHJE COOTBETCTBYIOIINX
KOHCTPYKIIUH SI3bIKAa. OTH KOHCTPYKIIMHM BBIICTSIOTCS CEPbIM I[IBETOM; OHH HEIOCTYIHBI IS
HEMOCPEJCTBEHHOTO PEIAKTUPOBAHUSI C TIOMOIIBIO KIIaBHATYPHI:
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O of By (B 4 v| s & |
PROGRAM

VAR VAR_DUD : INT := Z2: EHD_?ER

VAR VAR_DUI : INT := 3: EHD_?ER

VAR VAR 002 : IHNT:; END VAR
VAR = : 3ITRUCT 000; EHND VAR

VAR 002 = f£ff (VAR 000, VAR 001):

IF VAR 002 > 10 THEH|
VAR 002 = 10;
ELSE
VAR 002 = 1;
END_IF;

VAR 002 = s.f struct (VAR 000, VAR 001);

END FROGRAM
JlocTymHBIE THTTBI JaHHBIX (cTos0en THI JaHHBIX) [T TPOTPaMM Ha BCEX S3BIKAaX OJMHAKOBHI.
Havanpnoe 3nauenue (ctondenr HayanbHoe 3HaYeHHMe) MOXET ObITh 33JaHO B 000 U3 (opm,
onpeneneHHbIX st TexHno ST.

Tabnuunwlii pe0aKkmop ap2ymeHmo8 npocpammHo20 KOMROHEHMa

Bun tabnuyHOro pemaktopa apryMeHTOB IPOTPaMMHOTO KOMMOHEHTa (GyHKUUU Uiu QyHKIUU-
0J10Ka) MOKa3aH Ha CJIEeYIOIEM PUCYHKE.

Si=]
X O SRR A va#a

WA Tun Tun ganHers  Maccus Hay. sHaveHue FardraeHT]
N ARG_000 glgexon [REINT ffo.s ¥ i array
N aRG_001 dhexon/sexon REINT V 256

= N ARG_002

4

»

|
B »sTOoM penakTope 3amaercs uUMs apryMeHTa, €ro THN (BXOM, BBIXOA WU BXOA/BBIXO[), THUII
JAHHBIX, Ha4YaJbHOE 3HAYeHHE U KOMMeHTapuii. Eciu B mone MaccuB CTpOKM apryMeHTa 3aJaTh YHCIIO,
apryMeHT UHTEPIPETUPYETCS KaK MACCUB.
Taobauunwlii pedaxmop nepemeHHbviX
Bun TabnmdHOro penakropa nepeMeHHbIX TOKa3aH Ha CIEAYIOIIEM PUCYHKE.
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FEIX]
- X [ O of B R Bh[a v #h dh

limA THn B aHHelx | MaccHE  HadaneHoe 3HadeHWe | K oMMEHTapH
N var_00oREINT B8]0 . 34 V23 } array
N vaRr_0o01[ageooL V¥ TRUE

N vYAR_002Z2

Y] UINT
B uInT

AEDINT

3

2 ab]STRING w B

—_— —
B sroM pepakTope 3amaerca HMMs NEPEMEHHOW, €€ THI JAaHHBIX, HA4YaJbHOE 3HAYEHUE U

KoMMeHTapuil. Eciu B mosie MaccuB CTpOKU IEPEMEHHOM 3a/1aTh YHUCIIO, IEPEMEHHASI HHTEPIPETUPYETCSA
KaK MacCHB.

Tabauunwlii pedakmop ynkuuil u ynkyuii-610K06

Bua tabnuanoro penakropa GyHKIuUN 1 GYHKIIAKA-0JOKOB TOKa3aH Ha CIEAYIONIEM PUCYHKE.

EEX

fm - X O o By | v| b b
Mma THN A aHHBIX Macche KomMeHTapHA
|| FuNCTION_001 } function-block

|| FunCTION_00Z| |8

III o2 JI function

RS DATE_AMNIY

B stoM penakrope 3agaercs ums GyHkunu (pyHKIUN-010Ka) 1 KOMMEHTapUH.

Ecnu ykazaH TN BO3BpaIlaeMOro 3HAa4€HUs, onpeaensercs GyHKIHUs, €CIU TUIl BO3BPAILaeMOro
3Ha4YeHHUs He yKa3aH, onpeaensercss GyHKIusI-0I0K.

Eciu B mosne MaccuB cTpoku (GYHKIUM 3a7aTh 4uclio, (QyHKIMsS BO3Bpamiaer maccuB. Jns
¢yHkuMu-010Ka nojie MaccuB HEIOCTYITHO.

Tabnuunwiii pedoaKkmop cmpyKkmypHbvIX MUnoe

B sTOM penakrope 3agaercs UMsI CO3/1aBa€MOTr0 CTPYKTYPHOTO THUIIA U KOMMEHTapHUil.
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- X O SRR s v dh ¢
A KoMMeHTapHA
md STRUCT 000  Jf struct 1

Bonee moapoOHOe omucaHWe AITOPUTMOB TNPOTPAMMHPOBAHHUS, a TAaKXKE OIMCAHUE S3BIKOB

NpOrpaMMHPOBAaHUS MOXXKHO Haiith B cnpaBouHoid cucteme [TRACE MODE B pasnene
IIporpamMmmupoBaHue aJIrOPUTMOB.
6. PaspaboTka rpacmuyeckoro nHrepcpenca
PepakTop npeacTaBneHUA AaHHbIX
Fpa(bnqecxoe MNpEACTaBJICHUE XOJa BBINMOJIHCHHUA  TEXIIPOIECCA, a TaKXE YIIPABJIICHHUC

TEXIPOHECCOM C MOMOMIBIO rpa(bnqecxnx CpEACTB ABJIAIOTCA OAHMMHU M3 TJIABHBIX 3aJa4d, perIacMbIX
TPEUC MOV 6. [ns pa3paboTku uHTepdeiica omepaTropa B HHTETPHPOBAHHYIO CpPEIy BCTPOCH
penaxkrTop npeacrasjenus 1anabix (PIII):

B F:/Trace Mode 6/My_first_project.prj - MiHTerpipoEanHan cpeaa pa... EJ@@

Faiin Opoekr Mpaeka Cepeuc Bun Okno Cnpasea

iRB-H @ AL K@i FRBX (VAKX IS-T-
‘DAl w000 nElWNEsB041.08 X
gg,&rial |8 v%é BIH &vgv_v::: = -

I HaeuraTop npoekTa b [0 Fxparit [[3 Fkpanti2 +
B -X s BB o R o —~
”
@ Pecupee ) 3cpant 2 A& ZR
Il afi naHe_npar ]

Jrpanttd
[ WatnoHs_akp: 2

< ¥
W a8n0HE 3 kpaHoE.drpani2

I CeoficTES ofberTa

S Shell Dlg 8

M acur afiupyerei False

B azoBsi WpWET

il 2,04 20:06:17 20:06:32 20:08:47 2
Sl % & @ @<

E % KpHERIE M CTouHME,

Froperty Walle ad

D pueHTaLMa Harizontal

Ueer $ona ]

>

32.00,16.00) 450.00 » 350.00|0.00° | shap OM

Wutepodeiic oneparopa pa3pabaTeiBaeTcsi B BUJe Habopa rpapuyecKux 3KPaHOB, SBISAIOIINXCS
KOMIIOHEHTaMHU POEKTa.

C 1enpro B3aUMOJICUCTBUS ¢ APYTMMU KOMIIOHEHTAMH MPOEKTa JUIsl IpaMuecKoro SKpaHa MOTyT
OBITH 3a/1aHbl API'YMEHTHI.

CoBOKYMHOCTh TpaHUUecKHX 3KpaHOB y3jia oOpasyer ero rpapuyeckyro 0a3y. COBOKYIMHOCTh
rpapuueckux 0a3 Bcex y3ioB paspabatsiBaemoro mpoekta ACYTII oOpasyer rpaduyeckyro 4actb
MIPOEKTA.

I'paduueckuii s5KpaH MOXKET COIEpKaTh OJAWH MIM HECKOJBKO rpagUUyecKHX CJ0eB, KaXAbli u3
KOTOPBIX, B CBOIO OUEPE/Ib, MOXKET COJIEPKATh OJUH HIIM HECKOJIBKO MO/IC/I0€B.


graph.chm::/Redaktor_predstavleniya_dannwh.htm
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B rpaduueckux cnosx pasmemiatorcsi rpapudeckue diemMeHThl (I'J). I'paduueckue smemMeHTHI
MMEIOT Ha0OphI HACTPAMBACMBIX ATPUOYTOB, TUHAMHYECKHX CBOWCTB U (DYHKUMIi ynmpaBjeHus. DTH
napaMeTpsl ONPEISISIOT BUA IpaUUeCKUX 3JIE€MEHTOB M BBITIOJNHSAEMbIE MU (DYHKITMH OTOOpaKCHUS U
yIpaBJCHUS MPH paboTe B pealbHOM BpeMEHH. PenakTop mpencTaBiIeHHs JaHHBIX COACPKHUT OOJBIIOE
KOJIMYECTBO BCTPOCHHBIX TPA(UUYECKUX DJIEMEHTOB, MO3BOJISIONIUX H300pa3uTh MPAKTHYECKH IJFOOOU
TEXIIPOIIECC, BEIBECTH HA JUCIUICH BCIO HEOOXOIUMYIO MH(POPMAITUIO O XOJIC €r0 BBHIOJHCHUS, a TAKKe
YIPABIIATH TEXIPOLECCOM.

Pexumsbl paboTbl Pl

PenakTop nmpencraBieHus JaHHBIX MOXKET HaXOUTHCS B OJJTHOM U3 CIEAYIOIIUX PEKUMOB!

» pOKUM pasMellleHHsl TIpeJHa3HAa4eH JUIS 3alOJHEHHs TIpaUuecKuX CIOEB JKpPaHOB
rpaduyeckuMu 3neMeHTamMu. [ mepexoaa B 3TOT peXUM HYKHO HaXaThb OJHY U3 KHOMOK BbiOOpa ['D
Ha [TaHEJIW UHCTPYMEHTOB I'pauueckue 3jieMeHThl;

» PEXHM PpeJaAKTHPOBAHUSl TPEJHA3HAUYEH /JIs BHECEHUS WM3MEHEHHH B CO3JaHHbBIE paHee
rpaguvecKkue dKpaHbl (HampuMmep, Ui yaajaeHus/100aBiaeHus Tpa@uIecKuX dJEMEHTOB WM U3MEHEHUS

UX CBOMCTB). [[71s1 mepexosa B 3TOT PEKUM HaJ0 Ha)KaTh KHOIIKY R IJIaBHOM MaHENIN HHCTPYMEHTOB;
» PEXUM IMYJSIMHU KCIIOJIb3YETCS ISl IPOBEPKU pabOThI TpadUuecKUX AIEMEHTOB B peajbHOM

»
BpPCMCHHU. 21.]'[5{ nepexoga B PCKUM OMYIAIHUU HAAO HaXaTb KHOIIKY 7 MaHCJInM HWHCTPYMCHTOB

3
Fpa(]mqecm[e JIEMEHTDBI; JIs BBIXOAa U3 PCXKHUMA HAI0 HAXKATH KHOIIKY 5 IMOBTOPHO.

Kpome Toro, B PIIJ[ mpemycmoTpeHO 1Ba pexuma OTOOpakeHHs TpaUuecKux 5KpaHOB —
OOBIUHBIN (B OKHE) U MOJHOAKPaHHBIN. J{J1s mepexitoueHus: peskuMa 0TOOpaKeHUsI CIOJIb3YeTCs KHOTKA

i0

MaHeau MHCTpyMeHTOB I'paduyeckue 371eMeHThI.
B pexumax paszmenieHuss U peJakTUPOBaHUS TEKyIME KOOPIMHATBHI Kypcopa oToOpakaioTcs B
CTpOKe cTaTyca (BHU3Y crpaBa). Tam ke oToOpaxkaeTcst coctosiHue ¢uiara Pacnmosiarats mo cetke.

FmaBHoOe MeHI0 U naHenu nHctpymeHTtos Pl

Ilanenv uncmpymenmos ’l pagpuueckue rnemenmot’

as JFar) -

O A K/ e [[]Aa0 0 NEANE=BHTSI.OK

C noMoIb0 HHCTPYMEHTOB 3TOM MaHENIU BbIOUpPaloTCs rpaduvecKre IEMEHTHI Ui pa3MelleHus
UX B rpaduueckux ciosix skpaHoB. [Ipu BeiOope I'D penakrop nepexoauT B peKUM pa3MEIICHUS.

ks

C IIOMOIIIBIO KHOIIKH

P
KHOIIKH — B PCIKHUM OMYJIALUHA.

Knomnka EnpenHaSHaqua U TIEPEKIIIOUEHUs] peXuMa OTOOpakeHUs TpadUyecKHX HKPAHOB
(OOBIYHBIN/TIOTHOKPAHHBIN ).
Menrw u nanenv uncmpymenmos ’llpaexka’

e o By w100 v |G G
Meno u mnaHens wuHCTpyMeHTOB IIpaBka coxepKaT psAJ THUIOBBIX HMHCTPYMEHTOB IUIA

penakTupoBaHusi rpaduyeckux 3KpaHOB. [laHHBIE WHCTPYMEHTHI AOCTYMHBI Takke U3 KOHTEKCTHOTO
meuro ['D.
2

,HaHHOﬁ IIaHCJIN MOXHO HepeﬁTH B PCXKUM PCAAKTHUPOBAHH:A, C IOMOIIBIO

B crimcke [ 197% ¥ |(Macmra6), a Tak e mpu HOMOIIM KHOTIOK
IIpaBka BeIOMpaeTcs MacITab 0TOOPAXKEHHUS.
Mento ’Cepeuc’ u nanenv uncmpymenmoes ’Tononozusa skpana’

S v TR T T = [ HEE £ g
I[aHHLIe ITIaHCJIb I/IHCTpYMeHTOB U MCHIO CO,Z[Cp)KaT KOMaHIbl OIS HOSI/II_II/IOHI/IpOBaHI/ISI U

THUPAXUPOBAHUS BBIJCICHHOTO IpaUyecKoro 3eMeHTa.
Mento CepBHC cOAECPKUT JONOJHUTENBHO koMaHay Ilapamerpsl 3kpana.

~ ¥ maHemu MHCTPYMEHTOB



139

ITanens uncmpymenmos ’llapamempor mexcma’

[ il v[s ~[=] BJ7U A-

B pexnme penakTHpOBaHHsS C IOMOLIBIO TUIIOBBIX MHCTPYMEHTOB JaHHOW IAHENIM 3aJar0TCs
napaMeTphl TEKCTa B BBIICIIEHHOM rpaduyeckoM deMeHTe (BeiaeneHHol rpymme ['9). /lanHbie KoMaH/bl
MPUMEHUMBI TOJIBKO K TaKOMY TEKCTY, KOTOPBI MOXET OBITh BBEIEH/OTPEIAKTHPOBAH C TOMOIIBIO
KJIABUATYPBI.

Bun I'D mpu ero pa3menieHnd B rpadMuecKoM CJIO€ 3aBHCUT OT MapaMeTpOB, YCTAHOBIICHHBIX C
IIOMOIIIbI0 HHCTPYMEHTOB 3TOM IIAHEIH.

Ilanenv uncmpymenmos ’llapamempot nunuu’

B pexume penaktupoBaHHs C MOMOUIIbI0 HMHCTPYMEHTOB 3TOM MaHENM 3aJar0Tcsl MapaMeTpbl
JUHUM (JJMHUM KOHTYpa) BBIEIEHHOTO TpauuecKoro 31eMeHTa (BblieseHHoH rpynnsl [19):
o

— BpIOOp uBera JuHMHU. [lo 3TON KOMaHIE Ha SKpaH BBHIBOJUTCS CTAHIAPTHBIA TUAIOT
BbIOOpA 1IBETA;

- BI)I60p TOJIIMUHBbI INMHHUU.

— BBIOOp cTmJjst TUHMHU. [lo 3Toil KOMaHe OTKpBIBAeTCS CIUCOK CTHIIEH, Ccojep Kallui B
TOM yucie onuuo be3 muHun
— . BBIOOD Kpasi JUHUY (MJIOCKMii, KBAPATHBIN, KPYTJIbIii).
Bun I'D mpu ero pasmenieHnu B rpaduyeckoM CJIO€ 3aBHCHUT OT MapaMeTpPOB, YCTAHOBJIEHHBIX C
ITOMOIIBIO HHCTPYMEHTOB TOM IIaHEIIN.
Ilanenv uncmpymenmos ’llapamempot 3an1ueku’

EEEET
B pexuMme pemakTHpOBaHHS C IOMOIIBI0O MHCTPYMEHTOB ATOHM TaHENHW 3alaloTcs IapameTphl
3QJIMBKU BBIJIETICHHOTO rpaduyuecKoro daeMeHTa (BbIIeIeHHOM rpymbl [19):

— BbIOOp 1mBeTa 3aJauBKH. [1o 3TOW KOMaHJEe Ha 3KpaH BBIBOJUTCS CTaHIAPTHBIA TUAIIOT
BBIOODpA IIBETA;

EOTTT,

— BBIOOD CTHJISI 32JTUBKHU.
Bun I'D mpu ero pasmenieHn# B rpaduyeckoM CII0€ 3aBUCUT OT [apaMeTpOB, YCTAHOBIIEHHBIX C
MTOMOIIBI0 HHCTPYMEHTOB 3TON MaHEIH.
Ilanens uncmpymenmoe ’Pecypcuvie 6ubruomexu’

X oo B

WHcTpyMeHTH! JaHHOM NaHeIu NpeAHa3HadeHbl A1 onepanuil ¢ OMOIMOTEeKaMH CTPOK, PUCYHKOB
U IPYT'UX PECYpCcOB, KOTOPbIE MOTYT OBbITh HCIOJIb30BaHbI IPU pa3paboTKe rpad MuecKUx SKPaHoOB.

Mento ’Buo’

KomaHzipl 3TOro MEHI0 YNpaBisiOT BUIUMOCTBIO TaOJUYHOTO PEJAaKTOpa apryMEHTOB 3KpaHa,
okHa CJioM 1 TabIuIbl TpagUUECKUX 2JIEMEHTOB, a TaKXKe MaHeneld HHCTpyMeHTOB TomoJsiorusi 3kpana u
ITapameTpsl TeKcTA.

3apaHue napameTpoB Pl

Oxkno Hacrpoiiku, BbI3bIBaeMoe U3 MeH0 @aiin, B pazaene PIIJL coaep uT auanor 3anaHus
napamerpos PII/I.
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X

B Hactpoikm
MC .
nDﬂ.CBEHHBaTb NPy HABEAEHHH MbILWK D I:ITKl:IblBaTb CEOHMCTES AaETOMMAaTHYSCE M

FeqakTop aprymerTos
Pacnonarare no cetke [] Nokasare cetry

B azoeeii pegaktop

Fra

[ CcHOEHEIE CEONCTES

4

War cetkun |8

LeeT ceTrkl
LlEeT koHTYpa BRENEHHA

MEenone20EaTE YCTAPEELME BUHKLMHM

PenakTop SOL

PenakTop nporparar

Cnpaeta ] I [oToEo l [ OTraeHa ] MpuraeHITE 3HAYEHMA MO YHAONYEHMHD

DTOT IUANOT COACPIKUT CIAEAYIOIINE HHCTPYMEHTHI:

» IloacBeyuBaTh NpPHM HAaBeJeHHMH MBIIIM — €CIU 3TOT ¢uiar yCTAaHOBJIEH, MPH HABEICHHUU
Kypcopa MbIlid Ha ['D ero BepminHbl (y3JI0BbIE TOUKM) BBIACNAIOTCS KpacHbIM IiBeToM. He criemyer
nyTaTh 3Ty QyHKIHIO ¢ GyHKIHUEH BeiaeaeHus ['D (.

» OTKpbIBaTh CBOIiCTBA aBTOMaTH4YeCKHM — OT d3Toro duara 3aBucutT pexum PIIJ[ mocne
pas3MenieHus rpaguueckoro IeMeHTa Ha SKpaHe;

» Pacnmosiarath mo cerke — eciu 3TOT (prar yCTaHOBJIEH, MPU pa3MEIICHUHU, NepeMENIeHHH U
MacIITaOMPOBAHUU BEPIIMHBI MPSIMOYTOJIbHHUKA, OrpaHrurBaromiero ', pacmnonaraiorcs B y3aaxX CETKU.
[Ipu pazmenieHnu B y371aX CETKH PACIIONIAraloTcs TAKKe y3JI0Bble Touku [0,

» Iloka3aTh ceTKy — eciiu 3TOT ¢uiar yCTaHOBJIEH, CETKa 0TOOpa)kaeTcsl Ha rpaduuecKux dKpaHax;

» Illar cerku — 3amanue 1ara cetku B mukcessx (1-100);

» LIBeT ceTkM — BBIOOD 1IBETA CETKH;

» IIBeT KOHTYpa BblIeJeHHsl — BbIOOp IBETa MPSIMOYTOJbHHMKA, OTpaHHuYMBaromiero I'D mpu
BBIJICTICHUH.

» Ucnoab3oBaTrh ycrapeBune (pyHKIUM — MPU YCTAaHOBKE 3TOro (hiara JOCTYMHBI HEKOTOPHIE
oy pepLIymux Bepeuit TPEUC MOV

3apgaHue napamMeTpoB rpacpMyeckoro aKpaHa

[TapameTpsl penakTupyeMoro rpadMueckoro 3KpaHa 3aJatoTcs B TUAIOTe, KOTOPbIH OTKPhIBAETCS
1pU BeINosHeHNH koMaH bl [lapameTpsl 3xkpana meHio CepBuc:
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[B¥ MapameTprl akpaHa @
FPaztiep akpada | <[o umonyaHum: W Tun oHa
WuprHa 1024 <IN yrdonyaHm0s “
Bricora =t

[] MacwratpoBart Takke cogep#HMoe 3KpaHa
F.og goctyna (0 S

[opA4an knaeuwa | Her  »
[Mono#eHHe MoTouHKMES cBeTa [E] = |25 sl [

[] Benneeamwee orHo [ MokassBare BCAALIE. OKHO MpM Sanycke

Hau. mosHuma ecnneie. okHa & (200 %) % 200 =

[ Ok l [ OTraeHa

DTOT IUAJIOT COJACPKUT CIECYIOIINE HHCTPYMEHTHI:

» Pa3zmep 3kpanHa — 3amaHue pa3Mepa dKpaHa B THUKcensx. Pazmep MOXHO BBIOpaTh U3
HECKOJBKMX CTaHJAPTHBIX WM 3a7aTh CBOM ¢ moMolnbto onuuu IlpousBoabHbii 1 noseid [lupuna u
Bbicora.

» Tun ¢ona — B160p Tuna pona. Coaepx uUT CaeayIOINe BAPUAHTHI:

» <Ilo ymoa4anu0> — $HoH KpaHa Mo yMOJIaAHUIO;

» IIBeT — mpu BbIOOpPE 3TOI OMIMM IJI SKpaHAa MOXHO 3aJaTh LBET (JOHA — JAJIS STOTO HYNKHO
HaXkaTh KHOTIKY MOJI CHMCKOM U BbIOpaTh LIBET B CTAaHAAPTHOM JHAJIOTE;

» M300pakeHue — mpu BeIOOpPE ATOM OMIMU B KadyecTBE (OoHA SKpaHAa MOXKHO HMCIOJB30BaTh
PUCYHOK;

» MacmradbupoBaTh TaK:Ke COAep:KMMOe 3KpaHa — (Quar, IpuU YCTaHOBKE KOTOPOTO
pa3MenieHHbIe Ha 3kpaHe ['D MacmTabupyroTcsi IpOMOPIUOHAIBHO U3MEHEHUIO Pa3MEpPOB IKPaHa;

» Koa mocryma — kon moctymna k skpany (0-255). IlpaBa Ha gocTynm K 3KpaHam 3aqalOTCs IS
10JIb30BaTeNs B Buae Macku B paszene Jocryn / Dxkpanbl kanana Ilogb3oBarens. [Ipu koppensiiun
MacK{ € KOJOM J0cTyna (pe3yabTaT MOOUTOBOIO JIOTHYECKOTO YMHOKEHHUS OTIUYEH OT HYJS) TOCTYH K
9KpaHy pa3pelieH, B IPOTUBHOM CJIydae — 3alpelieH;

» INopsiuasi kJaBUIIA — MEHIO BhIOOpa (pyHKIHMOHANIBHOU Topstued kinaBumu (F2 — F12). Ilpu
3aIycKe MPOeKTa B peaibHOM BPEMEHH Ha)KaThe 3aJJaHHOW KJIABHILIU OYJET COMPOBOXKIATHCS MEPEX0I0M
Ha JJaHHBII 3KpaH;

» Ilosoxkenne mcrounuka csera (%) — MOJOKEHHWE MCTOYHMKA CBETA OTHOCUTEIBHO 3IKpaHa
(yron c ocsimu X u Y B npouentax). 3Hauenue (50, 50) cOOTBETCTBYET pacoOKEHUIO HICTOYHHUKA CBETa
Ha HOPMaJIH K 3KpaHy;

» BeruibiBaronee 0KHO — MTOKa3bIBaTh 3KPaH B CHMCKE BCIUIBIBAIOIINX 3KpaHoB MPB;

» [loka3bpIBaTh BCIJIBIB. OKHO NPH 3allyCKe — IIOKa3bIBATh SKpaH Ipu 3arpy3ke y3ia B MPB;

» Hau. no3uuus BCIIbIB. OKHA , X U Y — MOJIOKEHHE BCIUIBIBAIOIIETO AKpaHa Mo ocsiM X U Y
npu 3arpyske y3na B MPB. Jlannas onius He BIUSET Ha 0TOOpakeHHEe 0OBIYHOTO SKpaHa.

YacTp mapaMeTpoB Ui CO3/1aBaeMbIX IpaUyecKuX IKPaHOB MOKHO 3aJlaTh B PEIAKTOPE TPYIIIbI
11abJI0HOB HKPAHOB.

3apgaHue aprymMeHTOB rpachmyeckoro aKpaHa

Jnst rpauveckoro sKpaHa MOTYT OBITh 3aJJaHbl APTYMEHTHI C LENbI0 B3aUMOJCHCTBUS C IPYTUMHU
KOMIIOHEHTaMHU NMpoeKTa. UToObI OTKPBITH TAOJWYHBIN pelakTOp apryMEHTOB JKpaHa, HYXXHO BbIOpaTh
OMLIMIO APIrYMeHThI 9KpaHa B MeHI0 Buj.
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Onepauuu ¢ rpachmyeckumMm anemMeHTamMm

Pazmewenue I'9

Berpoennsie rpaduyeckue 3IeMEHTHI pa30ouThl Ha rpymmbl. Kaxmoil rpymme cooTBETCTBYET
KHOIIKA Ha IIaHeJIu MHCTpyMEHTOB I'padguueckue 31eMeHThl. Ha KHONIKY BBIBOJAMUTCS MKOHKA OJHOIO U3
3JIEMEHTOB JAHHOW IPYIIIBI.

YroOs1 BeIOpaTh ['D s pa3menienns, Hy>KHO BBITIOJHHUTD CIEAYIOIINE ACHCTBUS:

» Haxare JIK Ha kHOmke mnanenmn wuHCTpyMeHTOB I'paduyeckue 3siemenThl. Ilpm sTOM
BBIOMPAETCS] TOT AJIEMEHT, Ybsl HKOHKA BHIBEJICHA HA KHOIKY (9JIE€MEHT, 3aJaHHBIA 10 YMOIYaHHUIO JUIS
COOTBETCTBYIOLLEH TI'PYIIIbI, UM 3JIEMEHT, BHIOpAaHHBIN paHee);

» nBaxapl HakaTh JIK Ha kHOTKE M 3aTtem HaxaTh JIK Ha nkoHke Tpedyemoro I'D B mosBuBIIEMCS
MEHIO (MEHIO HE OTKPBIBAETCS, €CJIN TPYIINA COAEPKUT TOJIBKO OJIMH rpadUueCKUil SJIEMEHT).

[Tocne BbIOOpa 37I€MEHTAa €ro MKOHKA BBIBOAMTCA Ha KHONKY rpynnbl. Hampumep, Ha pucyHke
ITOKa3aHO MEHIO rpynisl IIpAMoOyroabHuKN:

y /YO r@lNE=E04104

U=

[Tocne BbIOOpa A71€MEHTA €r0 UKOHKA BBIBOJUTCS] HA KHOIIKY IPYIIIIBI:

NPECIN] " ORAN ] | BrE=TS - [ -

[Ipu BeIOOpE rpaduueckoro 3jaeMeHTa PeAAKTOp MPEJICTaBICHUS JAHHBIX MEPEXOJUT B PEKUM

pa3MelieHus, pu 3TOM Kypcop Ha rpaduueckoM 3KpaHe MpHoOpeTaeT BUI -+,

Hanee B okHe Ciaom HeoOxoaumo Haxkatuem JIK ykazarh ci0i, B KOTOpPOM JIOJIKEH OBITh
pa3MenieH BIOpaHHbIN rpauuecKuil HIeMeHT.

Jlanee mpoaoKUTh IPOLeaypy pasMenieHus [’ MOKHO AByMsI ClIOCO0aMu:

» meperanuth ['D ¢ maHeau HHCTPYMEHTOB Ha 3kpaH (metoa drag-and-drop); mocie pasmerieHust
I'D umeer pasmepsl, 3amaHHble 10 ymos4danuto, PIIJ[ mepexomuT B pexuM peaakTUPOBAHUSA, OKHO
CBOMCTB ['D OTKpBIBAETCS aBTOMATUYECKH;

» IIEPEMECTUTH KypCcOp B HYXKHYIO TOUKY 7KpaHa M HaxaTtnem JIK yCTaHOBUTH TOYKY NPHUBA3ZKH
I'D. Jlanee aeicTBus MO pasMemieHnio ['D MOTYT OTIMYAThCs, OJTHAKO JJI OOJBIIMHCTBA TparuecKux
3JIEMEHTOB OHHU CTaHJAPTHBI — MEPEMELIEHUE MBIIIM T0CJI€ YCTAaHOBKH TOYKHM IPHUBS3KM BBIBOJUT Ha
sKkpaH o0pa3 I'D, mpu 3TOM OTpPe30K OT TOYKU HPUBSI3KU 10 TEKYIIETro MOJIOXKEHHUS Kypcopa sBISIeTCs
JMaroHalblo MPSAMOYroJjibHUKa, orpanuyuBatouiero I'D. (Eciu npu nepeMernieHuy MbIIK yIEp>KUBATh
Haxaroi kmaBumy CTRL, psam I'D okaxercs BnucanHbIM B KBazapar). IloBropHoe Haxkarume JIK
MIPUBOJIUT K Pa3MEILIEHUIO Ipa)UyecKoro 3JeMeHTa B BHIOpAaHHOM I'papuuecKkoM ciioe.

Hns rpaduueckux snemeHtoB Tpynn Jlomanble u KpuBble kaxaoe Haxkarue JIK mocne
YCTaHOBKHM TOYKHM MPHUBS3KH 33Ja€T Y3J0BYI0 TOYKY (IIPOMEXKYTOUHYIO BepIIMHY). [ ycTaHOBKHU
MOCJEHEN BEpUIMHBI M BBIXOJA U3 pekuma pazMmeunieHus 3tux 1D HyxkHo Haxath [IK. [lonoxenue
y3JI0BBIX TOUEK, 3aJJaHHOE IPU Pa3MEIEHUH, MOKHO B JJAbHEHIIIEM U3MEHUTD.

Pexxum PIIJI mocne pasmemienus ['D paHHBIM crocoboMm 3aBUCHUT OT (mara OTKpbIBATH
CBOICTBA aBTOMATHYECKH !

» ecnu (uar ycTaHOBJIEH, TO Tocie pas3MenieHus ['D aBTOMaTH4YecKH OTKPBIBAETCS OKHO €ro
CBOMCTB, a PII/] nepexoauT B peKUM peaaKTUPOBAHUS;

» ecnu (ar He ycTaHOBIEH, To nocie pasmenienus I'D PIIJI octaercs B pexume pazMmenieHus.
Ot10T cnoco0 ynoOeH Juis MHOTOKPAaTHOTO pa3MEIIeHHs Ha SKpaHe OJIHOTO U TOro ke rpaduveckoro
JJIEMEHTA.

Ilepemewienue u macwmaouposanue I'9

Jl1ia mepeMelniieHus: Wik U3MEHEHHUs pa3MepoB BbleneHHoro ['D (rpymmsl ['D) HykHO BBIOpaTh B
KOHTEKCTHOM MEHIO0 Tpaduueckoro sineMeHTa pexuM Ilepememars/macmrabupoBaTtb U janee
WCIIOJIb30BATh CTaHIAPTHBIE ONEPALIMU PEJAKTUPOBAHUS.

Yoanenue I'D
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Jns ynanenus Boinenennoro I'D (rpynmbel I'D) HyxHO Haxath knaBuinry Del Ha knaBuatype wiu
BBIIIOJIHUTh KOMaHAy Y AAJUTh C IOMOIIBIO MEHIO WM ITaHeNIU HHCTpyMeHTOB IIpaBka uim ¢ moMoupto
KOHTEKCTHOTo MeHto ['D.

B monHoskpaHHOM pexxuMe penakTUpoBaHUs s yAalieHust BoiaesneHHoro ['D (rpymmer D) ¢
MOMOIIbIO KJIAaBHATYPBI UCTIONB3yeTcst komOuHanus kinasum Ctri+Del.

Konuposanue u ecmaska I'3

Jnst kormpoBanust BeiienenHoro ['D (rpymmsl ['D) B Oydep oOMeHa HY)KHO BBITIOJHUTH KOMAaHIY
Konuposars.

Jl1st BcTaBKU conepskumoro O0ydepa oOMeHa B CJIOM HYXKHO BBITIOJIHUTh KOMaH1y BeTaBUTh.

CkonupoBathb B Oydep oOMeHa MOXKHO B TOM YHCIIE TPYIITY TpadUUeCKUX 3JIEMEHTOB, JISKAIUX B
pa3HBIX CIOSIX YKPaHa, OJTHAKO NP BCTABKE TaKOW rpymibl Bee ee ['D OyayT pa3MenieHsl B OJHOM U TOM
XK€ CcIIoe.

Bemonaute komanasl KomupoBatre M BeTaBUTHL MOXHO € NOMOIIBIO MEHIO WIH IaHENIH
nHcTpyMeHTOB IIpaBka 1 ¢ MOMOIIBIO KOHTEKCTHOTO MeHIo 3.

Iloeopom I'9

CymectByeT 2 crioco6a nmoopota ['D Ha sKkpaHe B peKUMeE peJaKTUPOBAHMSL.

Pexum ’IloBepHyTs’

Jliia mepexoda B ATOT PEXUM HYXKHO BbIOpAaTh B KOHTEKCTHOM MEHIO BbleieHHOro I'D (Tpymisl
D) omuuio IMoBepHyTh. [lanee Hago yCTaHOBUTH Kypcop B OJHY M3 BEpIIMH MPSIMOYroOJIbHUKA,

orpanuuuBaroniero I'D (rpynmy I'D) (kypcop npu ’TOM IPUHUMAET BUJ @ ):
G—b

& {#
3aTeM HyxHO HaxaTh JIK u, ynepkuBasi KHOIIKY Ha)KaTOM, NEPEMEIICHUEM MBI 3a]1aTh HYKHBIN
yroJ noBopota ['D. [{ns BeIxoaa u3 pexuma Hago oTiycTuth JIK:

[Ipu wucnons3oBanuu naHHoro merona D (rpymma ['D) Bpamaercsi OTHOCHTEIBHO IICHTpA
OTPAHUYMBAIONIET0 NPSIMOYrOJIbHUKA (LIEHTPOM MPSMOYTOJbHHUKA SIBJSETCS TOYKAa IEPECEUEHUs] ero
JTUaroHaen).

IMoBopoT u3 TadauNbI rpadUUECKUX JIEMEHTOB

VYron mnosopora I'D MoxHO 3amaTe B nosie Yroa (rpaaycel) nuanora I'eomerpusi. Ilpu
WCIIOJIb30BAHUU ATOT0 MeTona ['D moBopauuMBaeTcss OTHOCUTENBHO TOYKM NPUBS3KU (MpU 3aJaHHUU
MOJIOKUTETTFHOTO 3HAUEHUS — [0 YACOBOM CTpETIKE).

Tupasicuposanue I'9

TupaxupoBanue — 3TO KOMUPOBAHHWE BBIIEICHHOTO TpadUYecKkoro »JJIEeMEHTa U  €ro
MHO>KECTBEHHAs BCTaBKa C TaOJUYHBIM yHopsiiodeHueM. Komuu BCTaBISIOTCS BIPAaBO M BBEPX/BHU3
OTHOCHUTENBHO BblAeNeHHOTO ['3D. TupaxkupoBanue BblJeIeHHON Ipynibl ['D He nmoanepKuBaeTcs.

Onepanus TUpaXUPOBaHHUS KOHPUTYpUpYETCsl B JUANOTe, KOTOPBIM OTKPBIBAETCSA IMpH

ooo
BHINIOJIHEHMH KoMaHbl THpaxupoBarh 13 MeHo CepBHC WIM HaKaTHH KHONKH 988 Ha TIaHemu
MHCTpyMeHTOB Tomos10rust 3Jkpana:
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™ Napame Tppi THpammposaHmA @[EJ

Yucno cronduos 4 [
Yucno crpok 3 =
[MporewyTor no rop 2 [
[Mporaesyror no sepr |2 [
H anpaeneHue
(*) Beepx "y Brnz
[ 1] 4 ] [ Omraeta ]

B sTOM nnanore 3agarorcs CleAyroIue napamMeTphl:

» Yncio cTo10110B — YHCIIO JIEMEHTOB B CTPOKE (BKJIIOUYAsi IEPBOHAYAIILHO BbIJENIEHHBIN [1D);

» YUnces1o cTpok — 4KCIO CTPOK;

» IIpoMeKyTOK IO TOPU3OHTAIM — IIPOMEXKYTOK MEXKY KOMUSAMU IO TOPU3OHTAIHU B MUKCEIISX;

» [IpoMeKyTOK MO0 BEpPTHKAJM — IPOMEKYTOK MEXKY KOMUSIMHU 10 BEPTUKAIHU B MUKCEIIAX;

» BBepx — pa3zMHOKEHHUE TI0 CTPOKaM BBEPX OTHOCUTENIBHO BBIJIEIIEHHOTO ['9;

» BHM3 — pa3MHOKEHHE M0 CTPOKaM BHU3 OTHOCUTENIBHO BBIJEIEHHOTO ['D.

Huxe mokaszan pe3yiabTaT TUpPaKUPOBaHMUS KHONKU (BBIJIENIEHa HAa PUCYHKE) MPU CIETYIOIIUX
napamMeTpax: 4uclIO CTOJOLOB — 4, YUCIO CTPOK — 3, MPOMEXKYTOK 110 TOPU30HTAIU U BEPTUKAIU — O,
HaIpaBJIeHUE THPAKUPOBAHUS — BHU3!

[ ) e
L__JI

J__JL__J
L J _JL_J

3apaHue TMnoBbIX cBOMCTB D

B »TOoM paznene omnucaHbl THMIOBBIE CBOMCTBa TpadUUeCKHX 3JIEMEHTOB M HMHCTPYMEHTBI HX
3a/1aHMUs.

I'padmyeckue 3meMeHTH UMEIOT CIIEIYIONINE HACTpauBaeMble CBOMCTBA!

» ATpuUOyTHI

» JlunamMuueckue cBOMCTBA

» OYHKIUM yIIPABJIEHUS

OTU mapamMeTpbl ONpeAessiioT BUI TpadUUYeCKHX 3JIEMEHTOB M BBINOJHSAEMble UMM (DYHKIIHH
O0TOOpaXeHUS U yIpaBJICHUS NPU paboTe B PeaJIbHOM BPEMEHHU:

Jnst 3aganus cBoiictB I'D (rpymmbl 1'D) ucnonb3yercss okHo CBoiicTBa 00beKTa, cojaepiKaliee
Pa3IMYHOE YUCIIO BKIAJO0K JJIs PAa3HbBIX 3JIEMEHTOB:
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CeoficTEa DffbekTa

e
S | & B | ¢
Property Yalue
KoHryp
= Ueer ]

Bug vHgMkaumn HET AHHaMMS aUMI

CTune

K.pa AuHMM Flat

TonwmHa 0
3anMera [ |

| EeT ZanuHEkH

Crie I
Tekct {TEKCTY

Bag WHOME AWM HEeT auHarduzaLHI
\Leer rexcra I

B vHA MK SLMM HeT aHHarHsauH9
W prgpr S Shel DIg.8
BbipaBHHBaHMeE Center

CKPBME NP CTapTE Falze

Mogckaska

OcHoEHaA MPHEASES [ ]

UToOBl OTKPBITH ATO OKHO, HY)XKHO BBINOJHUTH KoMmMaHay CBoiicTBa 13 KOHTEKCTHOTO MEHIO
BoIZIeieHHOTO0 ['D (BhiAenenHod rpynmbl ['3) wnm aBaxael HaxaTh JIK meimm Ha I'D. Ilpu cHsATHUM
BbIJIeNICHHS ['D OKHO €ro CBOMCTB aBTOMaTH4eCKH 3akpbiBaeTcsi. OkHO CBoiicTBa 00bEKTA HEIOCTYITHO,
eclii rpaduyecKuil 3IEMEHT PACIIONIOKEH B CJI0€, pEAAKTUPOBAHUE KOTOPOTO 3alpelieHo.

il

ATpuOYTBI — 3TO TIpOCTEHIIINE CBOMCTBA Ipaduueckoro snemenTa. OHM 3a/1al0TCs HA BKIIAKE
(OcHoBHbIe cBOlicTBa) OKHA CBO#iCTBA 00bEKTA.

B okHe cBoiCTB aTpuOyThl MOTYT OBITH CIPYIIIUPOBAHBl — HANMEHOBAHUS TAKUX TPYII BbIAEICHBI
MOoAYEPKUBAHUEM, IIPH IBOMHOM HaxaTuu Ha HUX JIK packpbiBaeTcs Criucok CBOMCTB.

CymectByroT 2 Bua atpudyroB ['9:

» cTaTHYecKHe — aTpuOyThl, KOTOPBIE HE U3MEHSIOTCS ITPU paboTe B pealbHOM BPEMEHH;

» JAUHAMU3MpYeMble — aTpuOyTbl, KOTOpble MOTYT OBITh KaK CTaTUYECKUMH, TaK H
JUHAMHYECKUMHU (M3MEHSIOIUMUCS Tpu paboTe B pealbHOM BPEMEHHM B 3aBHCHUMOCTH OT 3HAUYCHHUS
MIPUBS3aHHOTO aprymenTta). Pa3aensl kKoHGUTrypupoBaHus TaKuX aTpUOyTOB BBIJCICHBI KPACHBIM IIBETOM
U coJiep>KaT MyHKT Bua nnaukanuu.

Crtatnyeckme aTpmbyThbl I'D

B nanHOM pazfene omnucaHo 33JaHue TUIOBBIX CTaTMUECKUX aTpuOyToB I'D ¢ mOMOILIbI0 BKIIAZOK
okHa CBoOMCTBa 00beKTA.

Buoumocms npu cmapme

IIpu mepexojie B peXuM pealbHOr0 BpeMeHHW (T.e. MpH 3amycke mnpoekra B MPB wumu npu
Nepexo/ie B P&KUM SMYIALNHN) TpapUUecKre JIEMEHTHI [0 YMOIUYaHUI0 BUIUMBIL. UT0ObI CKpbITh ['D npu
3aIlyCKe peKuMa pealbHOr0 BPEMEHH, HY)KHO YCTaHOBUTH JUIs Hero arpu0yT CKpBITH NIPH cTapTe:

CEpEME NpW CTApTE HeTt w
Da
Het

B pexxume pepaktupoBaHus BUAUMBI Bee ['D.

B peanbHOM BpeMeHH YHpaBisATh BUAUMOCTBIO [ MOXKHO ¢ oMolbio GyHKIMK yrnpasieHus [0
u ¢ nomo1usto ['D CBoGoanbie hopmbl

Bcnavigarowaa noockaska
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B paznene Iloackaska juist I'D 3aaercs BCIuIbIBaroIas MoICKa3Ka, 0ToOpakaeMasl Ha SKpaHe Mpu
HaBeJICHUH Kypcopa Ha ['D B pexume peaibHOro BpeMEHH:

Mogckaszka Farmn 1

I]eemosvie ampudymuoi

Paznensl kondurypupoBanus 1seroBeix arpuOyroB I'D (LlBer, I{Ber smuuu, LBer 3aauBKH,
[Ber TekcTra u T.1.) B okHe CBoiicTBa 00beKTa COJEpKaT TUMOBOW WMHCTPYMEHT 3aJaHUs IIBETa —

xeonxy N
Lget Texcra I

Tonwuna nunuu
Pasnen xounpurypupoBanus arpuOyra ToOJMIIMHA COAEPKUT HHCTPYMEHT +BBIOOPA TOJII[HHBI
JIUHUHU B OKHO OTOOPaKEHUS YHCICHHOTO 3HAUSHUS TOJIIHUHBI (B TUKCENSX):

o

TanuuHa i
Cmuns 1unuu L
Pazgen korndurypuposanus atpudyra CTHIIb JUHHUH COJIEPKUT KHOTIKY =l
Crune
Cmunb 3a1ueKu

Pa3nen xonpurypuposanus arprOyra CTH/Ib 3aJUBKH COACPKUT KHOIIKY -

Crune ]

Texcmoegvie ampudymul

Paznen koundurypupoBanus TexctoBbix aTpuOyroB (Teker, Hagmucs u T.1.) CONEPKUT OKHO
0OBIYHOTO TEKCTOBOTO pPENaKTopa IS 3aJaHusl 3HA4YeHHs aTpuOyra (st HeKOTopeix ['D momoOHOMY
aTpuOyTy 10 YMOIYAHUIO IPUCBAUBAETCSI HEKOTOPOE 3HAUECHHUE):

Tekct IHaveHuE
Hlpughm
LW priger kS Shell Dlg.8

Paznen kondurypupoBanus arpubyra LIpudT comepkuT KHOMKY, NMPU HAKATHH KOTOPOM Ha
9KpaH BBIBOJUTCS MEHIO BBIOOPA IMapaMeTpoB Impudra:

A HpHBIN
H ak.noHHEI
Moo4eprHYTEI

Mo pazrepy »

BrISpaTe WpMWET..

Buvipasnusanue

BLipaBHHEaHME Mo ueHTRY W
Bneeo
[0 usHTRY
Bnpaeo

Paznen kondurypupoBanus atpuOyra BblpaBHUBaHHMe COACPKHUT CTaHIAPTHBIE MHCTPYMEHTHI
BbIpaBHUBaHuA TekcTa: Baeso, 1o uenrpy u Bnpaso.

OvwHammnsauyma atpuobyTa N2

JuHamu3zanueil aTpuOyra Has3bIBae€TCsl 3a/laHUE YCIOBUH €ro M3MEHEHHs B 3aBUCHMOCTHU OT
3HAa4YeHHUsl NPUBSA3aHHOrO aprymenta. llpum nuHamm3anuu atpulyra rpaguyeckuil 3JIeMEHT CTaHOBUTCS
MH/IMKaTOPOM BBITOJIHEHHS 3a/laHHBIX YCIOBUH.

IIpu pasmemenun ['D Ha »sKpaHe Bce €ro IUHAMHU3MpyeMble aTpUOyThl MO YMOJIYAHUIO
CTaTUYeCKHe, W pas3fenbl UX KOH(uUrypupoBaHus Ha BkiIajgke OCHOBHBbIE CBOHCTBA OKHAa CBOMCTB
coJiepKaT MHCTPYMEHT 3aJaHus COOTBETCTBYIOIIETO CTAaTHYeCKOro mapamerpa. Hampumep, mpu
pasmemiennn ['D Teker pasnen nuHamusupyemoro arpubyra L[BeT TekeTa COAEPKUT HHCTPYMEHT
BbIOOpA IIBETa LT}

Text color |
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UroObl AMHAMHU3UPOBATh aTpuOyT, HYKHO IBOKIbl HaxaTh Ha Ha3zBanuu JIK wmbimum, u B
PacCKpBIBIIEMCs CIIMCKE HACTPOUTh JUHAMHUUYECKHE CBOMCTBA C IIOMOLIBIO pas3jiena Bua nHAMKANMH:

Object Properties [¥]  Object Properties
ABCT ext ABCT ext
=S e ;| e = | | B¢
Froperty | W alue # 1| Property | W alue | >
Outline Outline
Filling [ | Filling — 1
Text <test: Text < hemt
Text color [ARG 000) N Text color [ARG 000] N
=) Indication bype Arg = Const W =) Indication bype Arg = Const
Binding Mo dyriamization [ ARG_OO0 |
Value for TRUE |2 — alue for TRUE
Arg = Lonst B . -
Walue for FALSE Arg »= Const Walue for FALSE
Conztant firg & Coonzt Conztant 55
Fart Arg in Range w | | |Fant t5 Shell Dig.B v
Arg in Interval =
Main Binding || Main Binding | |

Bun ycnoBust (1, COOTBETCTBEHHO, BUJI MHIMKATOPA, CO37aBaeMoro u3 ['9), BEIOMpaeTcs B pas3jere
Bua unaukanum.

» 3HayeHue — WHJIWKAI WA 3HAYCHUA apryMEHTa,

» Arg = KoHCT. — MHIMKaMs paBEHCTBA apryMEeHTa 3aJaHHON KOHCTAHTE;

» Arg >= KoHCT. — uHAMKaIUs NPEeBbIIICHNs aprTyMEHTOM 33JaHHOTO TIOpOra;

» Arg & KoHcTr. — mHauKanus pe3yiabTaTa MOOMTOBOTO YMHOXKEHHUS apryMEHTa Ha 3HA4YCHHE
3aJITaHHOM KOHCTAHTHI;

» Arg B IMana3oHe — MHAUKAIMSI HAXOKJICHHS apryMeHTa B 3aJJaHHbIX JUana3oHax;

» Arg B HHTepBaJie — NHIUKAIUs HAX0K/IEHUSI apTyMEHTa B MHTEepBajiaX MPUBI3aHHOTO KaHaJa.

B 3aBucumoctd OT BBIOpAaHHOTO BHUAA UHAMKAIMM  MEHSIOTCS  MHCTPYMEHTHI  €ro

KOH(UTYpUPOBaHUSL.

Huouxauusn 3nauenusn
Bun mapukanum 3HavyeHue MoKeT ObITh 3a7aH NMpH auHaMmu3anuu arpuOyra Teker. Dopmar

BBIBOJIa BbIOMpaeTcs B cricke Mopmar:

Object Prop
ABCText
g |» B |
Property | Walue | A
Outline
Filling I

Text [ARG 000] <hemts
= Indication type g
Binding ARG_DO0
= Format Integer w
Generc | Generic

Integer —

Text calor

Float
Font E xpotential
Alighment Default |
Main Binding [ |

Ocnoenas npueaska
OxHO cBOMCTB HEKOTOPBIX I'D comepxkut pasaen OCHOBHasi NPUBA3KA.
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[ cHOEHaA NPpHEARSKA [ ]

[Tpu Ha)KaTUKM HA KHOIIKY BBIBOAMTCS CTAaHAAPTHBIN JJHAJIOT BBIOOPA apryMeHTa.
[Tocne ycTaHOBKHM KaKOro-JIMOO apryMeHTa B KaueCTBE OCHOBHOW NMPUBS3KH, OH JEHCTBYET LIS
BCEX IMHAMU3UPYEMBbIX aTpuOyToB AaHHOro I'0.

OnHamnyeckue ceounctea N9

K muHamudeckuM cBOMcTBaM TpadUYeCKUX DJIEMEHTOB OTHOCSTCS THMHAMHYECKAasl 3aJIMBKaA, 3
BHJa JAMHAMHYeCKOii TpaHchopmanuu (nmepeMelleHHe, MacIITA0MpPOBaHHWE U BpallleHHe) U
AUHAMMYECKUI KOHTYP.

Juunamuueckue cBoiictBa ['D, kak W JAMHAMU3UPOBAHHBIE AaTPUOYTHI, HWCIOJIB3YIOTCSA IS
rpaduyeckoro oTroOpakeHus 3HaYEHUI apryMEeHTOB 3KpaHa Ipu paboTe B pealbHOM BPEMEHH.

JIlnHamMuyeckre CBOWCTBA HACTPauMBAKOTCS COOTBETCTBEHHO Ha BKiaakax JIuHamuueckas

3aamBKa ( &), Junamuyeckasi TpaHchopmanusi ( @‘) v Junammdecknii xontyp ( /) oxma
CpoiicTBa 00beKTA.

OnHammnyeckasn 3anumBka N9

[Ipn ucnonp3oBaHMM JaHHOTO cBoMcTBa I'D oToOpakaeT 3Ha4YeHHE NPUBA3AHHOTO apryMeHTa
YuCIOBOro (popMara B BHAE 3akpaiieHHO oOnactu (cmosi). [logaepkuBaroTcsl 1Ba BHIAa THUHAMUYECKON
3aJJUBKM — OJAHOYPOBHeBasi (OTOOpa)kaeT 3HAuY€HHWE OJHOrO apryMeHTa) M MHOIOypOBHeBasi
(oToOpakaeT 3HaueHUsT HECKOJIbKMX apryMeHToB). (O0a BHJa HACTpaWBalOTCA Ha BKJIAQJKE

JuHamuveckast 3auBKa ( &) okHa CBoiicTBa 00bexTa. /1)1 HCTIONb30BaHNs AUHAMUYECKOM 3aIMBKU
HY)KHO Ha TOH BKJIaJKe YCTaHOBUTH (iiar Ucnmoib30BaTh.

Mo3kHO 3a71aTh HECKOJIBKO CJI0€B 3aIUBKU. J{71s1 106aBieHus/y1aneHusl HOBOTO CJI0S UCIIOJIb3YETCs
KOHTEKCTHOE MEHIO, BbI3biBaeMoe HaxkatneM IIK wMbimu Ha HasBanusx mnyHkroB Cuaou/Coioit
COOTBETCTBEHHO. HacTpoiiku 11 Bcex co3aBaeMbIX CJI0€B UMEIOT OJUHAKOBOE Ha3HAUCHHE.

OvwHamnyeckoe nepemeweHme NI

DJTO CBOWCTBO HacTpauBaercs B  paszgene Ilepememars Bikimagku /AumHamuueckas
Tpanchopmamusn ( (ﬁ‘) okHa CBoiMcTBa 00beKTA!

& | B |

MNeperewares

il

MpueAska Muna_1_VALUE " [:]
MNeperew aTe NAGEHD
[] MenonbaoBaTe 3HAYEHMA MPOMEKYTOMHEIX Y3006

3HaYEHUE Y3na:

[PEDC'-IH'I'EITI:- SHAYEHHA ':IS.I'II:IB] [':ICTEIHDBH'I'I:- anAa ':IS.I'IEI]

UToOB! MCNIOIB30BATH JAHHOE TMHAMUYECKOE CBOMCTBO, HAa/I0 ycTaHOBUTH (hiiar Ilepememiats.

[Ipu pabore B peaqbHOM BpeMeHH TpaUyecKuil >IEeMEHT TepeMellaeTcs BIOJb TPACKTOPHH,
KOTopas 3ajaeTcs Kak JIOMaHas JHUHUA (KOJIMYECTBO Y3J0B JIOMAaHOM He orpaHuyeHo). Tekyiiee
noyiokeHne ['D 3aBUCUT OT 3HAYEHMs] MPUBSI3aHHOTO apryMeHTa (YMCIOBOW apryMeHT Ui MPUBS3KU
BbIOMpaeTcss B chucke IIpuBsi3ka, OT 3HAYeHWH, 3aJaHHBIX JUISI Y3J0B TpaeKTOpuH, U (rara
I[IepememiaTh MJIABHO.

OuHamnyeckoe macwrtabupoBaHue N9

OTO0 CBOMCTBO HacTpauBaeTcss B paszzaene MacmradupoBarb BkiIaaku JImHamMmuyeckas
TpaHchopmanus ( (ﬁ‘) okHa CBoiicTBa 00beKTa:
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& | B |

il

] [epemeware

Macwratupoeare

Mpueaszka Muna_1_WALUE w E]
Hau. pazrep (100 JHaueHue |0
K.oH. pazre; 120 JHaveHue 100

[ OpM3OHTENEHD BepTukansHo

CApoCHTE WEHTP

Jnst mepexomga B ATOT pasnen Hago HaxaTh JIK Ha 3aronoBke paznena. UtoObl maHHOE
JMHAMHYECKOE CBOMCTBO OBLIO HMCIIOJIB30BAHO MPH pabOTE B peaIbHOM BPEMEHH, HAJ0 YCTAHOBUTH (iar
MacumradupoBars.

[Ipumenenue cBoiicTBa MacmTabupoBaTh HM3MEHSIET KOOpAMHATHI ToueKk ['D OTHOCHUTEIbHO
LHEeHTPa MacIITA0UPOBAHMSA, KOTOPBIN 110 YMOJIYAHUIO pacloJiaraercs B Touke npusssku ['D (B pexume
pEeIaKTUPOBAHUS LIEHTP MacIITaOMpPOBaHUs 0TOOpakaeTcsl Ha SKpaHe B BUJE KPACHOM TOYKN):

C nomomsio Merona drag-and-drop meHTp MacmTaOHpOBaHHS MOXET OBITh IMEPEMEIIeH B
MPOM3BOJIBHYIO TOUKY DKpaHa:

L

[Ipn naxkatun kHOMKM COPOCHTH LEHTP LEHTP MacHITAOMPOBAHUS YCTAaHABIUBAETCS B TOYKY
MEepEeCceUCHMs quaroHajiel npsAMoyrojbHIKA, OrpaHunYuBaroniero ['9:

OuHamunyeckoe BpalieHue N

DTO CBOWCTBO HAacTpauBaeTcs B pasacic Bpamarh Bxiagku Junamudeckas Tpancopmamus (
(ﬁ‘) okHa CBoiicTBa 00beKTA:

& | 7 B |

il

o [epemeware

" Macwratupoeare

Bpaware

MpueAska Muna_1_WALUE W [:]
Hau. yron ] JHaveHue |0
K.oH. yran 3E0 JHaveHue 100

CApacHTE LEHTR

Jns mepexona B 3TOT pasznen Haxo Haxate JIK Ha 3aronoBke paszzmena. UToObl naHHOE
JMHAMUYECKOEe CBOMCTBO OBLIO MCIIOJIB30BAHO MPHU paboTe B pealbHOM BPEMEHHM, HaJ0 YCTaHOBUTH (hiar
Bpamars.

Touka, oOTHOCHTENbHO KOTOpOW Bpamaercs IO (meHTp BpalleHHsi), MO YMOJYAHUIO
pacnojiaraercss B TOuke INpuBs3ku ['D (B pexume perakTHpOBaHMS JaHHOIO AMHAMUYECKOTO CBOMCTBA
LEHTP BpaIlleHUs1 0TOOpaXkaeTcsl Ha SKpaHe B BUJIE KPACHOM TOUKH):
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C nomoripio Meroa drag-and-drop 1eHTp BpalieHHUs: MOKET ObITh MIEPEMEIICH B IPOU3BOJIBHYIO
TOYKY 3KpaHa (B TOM yuciie 3a npenenamu ['9):

L

IIpu Haxatun kHOnku COPOCHTH WEHTP LEHTP BpAIICHUS YCTAHABIMBACTCSI B TOYKY
IepeceyeH sl IMaroHaiei npsMoyroibHUKa, orpaHnuuBatorero ['0:

OuHamunyecknm koHTyp N9

JluHaMu4YecKuid KOHTYp MpEACTaBiseT cOOOW MPOKPYUYMBAEMBIN IO YaCOBOM CTPENIKE IMYHKTHUD
(Mo mpOKPYTKOM 3/1€Ch MOJIpa3yMeBaeTCsl TUCKPETHOE MEPEMEILIEHHUE C 111arOM, PaBHBIM JUIMHE IITPUXA).
DTO CBOMCTBO HAaCTpauBaeTcs Ha BKiIaake JuHamuveckuii KoHTYp ( °~) okHa CBoiicTBa 00beKTA.

y . [ 3

Property W alue

Mpueazka ARG_000

Ll geT wrpu=a ]

UeeT nporesyTr.a

il

HnuHa wrpu=a ]

M pordestyr ok Aumpes 1

®yHKUMM ynpaBneHusa N9

Oynkuuu ynpasieHuss ['D — 310 nedcTBuUs, 3aJaHHbIe Ul TpadUyecKUX SJIEMEHTOB Ha 3Tare
penaktupoBanus mpoekta ACY; BBINOJTHEHUE OSTUX ACHCTBUM TpU paboTe B peajbHOM BpPEMEHH
MHULUATU3UPYETCS ONEPaTOpPOM C MOMOILBIO MBIIIH. 3aianue (GYHKIUI yrnpaBieHus Ui rpaduyecKkux
AJIEMEHTOB TMpUJAeT TIpaUyYEecCKUM 5KpaHaM CBONCTBO HHTEPAKTHMBHOCTU M OOECHEYMBAET OJHO W3
BakHeHMX KauecTB ACY — yIpaBiieHHE TEXIIPOIIECCOM C MOMOIIBIO I'padUYeCKUX CPEICTB.

OyHKIMH yrpasieHns 3agaorcs Ha Briagke Cobbitus ([B3) oxna CBoiicTBa 06bexTa:

Acocess Code 0

Eventz

= preszed
Confirmation False
Beep Falze
+- released
*- clicked
Ornpeznenensl cleayomue cOObITHS, 0 KOTOPbIM MHUIIMAIU3UPYETCSl BBINIOJIHEHHE NEHCTBUM B
pe€aibHOM BpEMEHU:
» Haxkatme JIK Ha I'O;
» oT:xkaTtHe JIK Ha I'O;
i KaXaoro U3 COOBITUN MOXKET ObITh HE3aBHCHMO 33J1aHO HECKOJbKO (DYHKIUN yIpaBICHUS,
BBHIOMPAEMBIX W3 KOHTEKCTHOTO MEHIO (MEHI0 OTKpbIBaeTcs npu Haxkartuu [IK mMblm Ha Ha3BaHUU
COOBITHS):
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Eventz

ol add Send Yalue
Con ™ Jdd Show/Hide Elements

Bee add Jump ta Screen
+ 1eleazec add Send comment
- clicked

» nepeaaTb 3HAYeHHue,;

» MOKA3aTh/CKPbITH 3JIEMEHTHI;

» MepelTH HA IKPAH;

» OCJIATH KOMMEHTAPHIA.

OYHKIIMU YIPaBJICHHUS OTOOpakaroTCs B BUJIE HOBBIX pa3/IeNIOB CIHCKa CBOMCTB OOBEKTa (ISt
KaKJI0M (YHKIIUU CO3JAETCsl OTIENbHBIN paznen). s ynaneHus QyHKIMH YIPABJICHHUS HCIOJIb3YyeTCs
KOHTEKCTHOE MEHIO, BEI3bIBacMoe HaxkaTtueM I1K MpImm Ha ee Ha3BaHUU.

Jnst KaXJoro COOBITHST MOXHO 3a/laTh TIOJATBEPXKACHHE U 3BYKOBOW CHUTHaNL. [[ns sToro
ucnonb3ytorcs atpuOytel IloarBepaxaenue n Curnan. Ilpu ycTaHOBKE TOJATBEPXKICHUS B PEKUME
peaTbHOr0 BPEMEHU IIPU COBEPUICHUH YKAa3aHHOTO AEHCTBUS HA SKPAH BBIBOJUTCS CIIEIYIOIIEE OKHO:

¥ BHumMaHne! X

\cl;) MoaTEEpAMTE ASHCTEME
Ll

——

YroObl MOATBEPAUTH JAcHCTBHE HY)KHO HakaTh kinapumry OK. [Ins ormensr — Cancel.

Ecmu ycranoBnen Curnaj, TO NPU COBEPIICHUH YKA3aHHOTO JCHCTBUS CHCTEMa BOCIPOU3BOJIUT
CranaapTHblii 3BYK, 3a1aHHbIH B Windows.

Kon mocryna — xon nocryna k ¢ynkuusm ynpasienus (0-255). [IpaBa Ha goctyn K QyHKIUSIM
yIpaBJIeHUsT 3aJal0TCS JUIA T0Jb30BaTeNis B BHAC Macku B paszgene Joctym / dopmbl KaHaia
IMoab3oBaTenb. [lpu Koppenmsuumu Mackd ¢ KOJOM JOCTyma (pe3ynbTarT TMOOUTOBOTO JIOTUYECKOTO
YMHOXEHHUS OTJIMYEH OT HYJS) AOCTYN K (DYHKIMSIM YIpaBJICHHS paspelieH, B MPOTHBHOM cCllydyae —
3anperieH.

®DyHKUMA Nnepefaym 3Ha4yeHus

DyHKIMSA Nepeaadn 3HaAYCHUS UCTI0JIB3YeTCs ISl K3MEHEHUS 3HaUEHUs apryMEHTOB dKpaHa.

Jnst omHoro I'D MOXKHO 3amaTh HECKOJBKO (YHKIMN Tepefadyd 3HA4YCHHS, NMPUMEHHTEIBHO K
Pa3IUYHBIM apryMeHTaM.

[Tpu noGaBnenuu »Tol QPyHKIMH YIPABICHUS B CIIUCKE CBOMCTB 0OBbEKTA MOSABIIAETCS CIETYIOIIUN
pasnen:

Ewvents
= prezgsed
Confirmation Falze
Beep Falze
=1 Send Walue

Send Tppe  Direct

Yalue 0

D estination

Source

Restare ¥ alue Falze
Ilone Tun nepeaavum COACPKUT CICAYIOIMIUEC BapUaHTEI 1A IE€pEaavdn 3HAUYCHU:
» IIpsamas;
» BBecTH u nepeaars;
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» HE-WJIM;

» NJIM;

» U;

» IIpudaBurs,

» JI06aBUTH MPOLEHT IIKAJIbI,

» YMHOKHUTD,

» Pa3neaurn;

Atpubyr MCTOYHMK 32/1a€T MCXOTHBIA apryMEHT, C KOTOPHIM IPOBOIMTCSI BEIOpAHHAS OTIEpAIIHSL.
Pesynbrar omepanuu 3amuchiBaeTCsl B apryMeHT, 3ajaBaeMblii arpuOyroM Pesyabrar. ATpuOyTHI
Hcrounuk u PesyabTar MOryT UMETh IPUBSI3KY K OJTHOMY U TOMY K€ apryMEHTY.

Atpubyr BoccTaHaBIMBATHL 3HAYeHHMe WCHOJB3YeTCsl TOJIbKO Juist [D, 3amyckarommx
BBINIOJIHEHUE JIEMCTBUI MO Ha)KaTUIO MBIIIHM. Eciu 3TOT aTpubyT nMeeT 3HaueHue [rue, To 1Mo Ha)XaTHio
JIK 3HaueHue aprymeHTa OyJaeT U3MEHEHO, a 0 OTIYCKaHUIO — BOCCTAHOBJIEHO 00paTHO.

3HaueHus1, GopMUpYEMBIE IO CPAaBHEHHS C MAaCKOM, 3aat0Tcs MpHU oMoty nojst Tun nmepenayu:

Ilpamasn

dopmupyemMoe 3HaUEHHUE 33/1a€TCSl HEMOCPEACTBEHHO B 110JI€ 3HAYeHHe.

Beecmu & nepeoams

PopmMHpyeMoOe 3HaYEHUE 3a/1a€TCA B JUAJOTOBOM OKHE, MOSBISAIOIIEMCS MPH 3allyCKe IPOEKTa B
MOHHUTOPE PEaTbHOr0 BPEMEHH, ECJIM IMPOU3O0ILIO 3aJAHHOE COObITHE.

o
= lNocaath aHavYe HWe B Ne PeMe HHYH

BeecTH HOoMER

1

HE-H/TH

dopmupyeMoe 3HAUYCHHUE SBIAECTCS PE3yJbTaTOM JIOTHYECKOW OMNepalvyd HCKIIYAIOIIEero
CJIOKEHUS MEXIY apryMEHTOM U YHCJIOM, YKAa3aHHBIM B T0JI€ 3HAYEHHe.

ujmm

dopmupyeMoOe 3HAYCHHUE SIBJISICTCS PE3YIbTATOM JIOTMYECKOM OMepaluy CIOKEHUS MEXITY
apryMEHTOM U YUCJIOM, YKa3aHHBIM B M0JiIe 3HAYEeHHe.

u

dopmupyeMOe 3HAYEHUE SBISIETCA PE3YJbTaTOM JIOTHYECKOW OIepalud YMHOXKEHHUS MEXKIY
apryMEeHTOM U YUCJIOM, YKa3aHHBIM B M0JiI€ 3HAYEHHe.

Ilpuoasume

@opMHpyeMO€e 3HAUYECHUE SIBJIACTCA TEKYIIMM 3HAYEHHEM apryMEHTa, YBEJIMYEHHBIM Ha 4YHCIIO,
3aJlaHHOE B 110JI¢ 3HAYEHHeE.

Jlobasums npoyenm wikaivl

PopmMupyeMoe 3HaUYCHHE SIBISECTCA TEKYIIMM 3HAYEHHEM apryMEHTa, YBEJIMYEHHBIM Ha MPOLICHT
OT BEJIMYMHBI Kbl IPUBA3AHHOTO K apryMeHTy KaHazia. [IpoueHT mkanel 3a1aercs B ojie 3Ha4YeHue.

Ymnoorcumo

dopmMHpyeMoe 3HAUYECHUE SIBISAECTCS MPOU3BEACHUEM TEKYLIEro 3HAYEHMsI apryMeHTa Ha 4YHCIIO,
3aJJaHHOE B 10JIc 3HAYEHHE.

Pazoenump

dopMHpyeMOe 3HAUEHUE SBISETCSA YACTHBIM OT JENEHUS TEKYLIEro 3HAYeHUs apryMeHTa Ha
YHCIIO, 3aJaHHOE B T10JIc 3HAUYEHHE.

PYHKUMA ynpaBieHMA BUGUMOCTbIo D

OyHKIUSA yOpaBIeHUs BUAMMOCTBIO ['D CHyXMT [UIs CKpBITUS W/WiIKM OToOpakeHUs (B
3aBHCUMOCTH OT TEKYIIETr0 COCTOSHHUS) OJHOTO MM HECKOJbKHX BbIOpaHHbIX I'D Ha rpadudeckom
JKpaHe.
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[Ipu noGasnennn ¢ynkuun Iloka3aTb/CKPBITH 3JIEeMEHTbI B CIUCKE HACTPOCK TOSBISETCS
COOTBETCTBYIOLIAS CTPOYKA:

Ewvents
= mouzePrezzed
Confirrnation Falze
Beep Falze

|5h|:uw.-’Hiu:Ie Elements ltems count=0
+ mouzeReleazed

Jus BeiOOpa ympaBimsgeMbix ['D HyxHO Haxkath JIK wMpimm B mone 3HavYeHHE CTPOKH
IMoka3aTh/cKpPBITH dJ1eMeHThI. [Ipu 5TOM ero 3HaueHue TPUBET BU/L:

|5h|:uwx'Hide Elementz Select items or click Rezet

[Tocne storo Ha rpaduyeckom skpaHe HykHO JIK mbimm BbIOpats I'D (uim Heckosbko 1D,
HakuMas Ha Hux JIK Mbimm npu Haxaroi kiasuine Control).

ITocie sToro mosiButest Haanmuch Beero = N, rae N — uncio BeIaeIeHHBIX 10,

|5hn:|wx'Hide Elernents Items count= 3

[Ipn 3amycke mnpoekTa B pEaJbHOM BpEMEHH IpPU BO3HUKHOBEHUHM YKazaHHOro CoObITusi
BbIOpaHHbIe ['D CKpBIBaIOTCA € 3KpaHa, IpHU MOBTOPHOM BO3HUKHOBEHUHU CHOBA OTOOpa)XaroTcs, U T.J.

UtoObl pemakTupoBaTh BBIOpaHHBIE [, HYXKHO HaXaTh Ha T0Jic 3HAYEeHHE CTPOKHU
Iloka3aTh/cKpPBITH 3J1eMEHT U J00aBUTH/CHATH BBIJENIEHUE JUIS COOTBETCTBYIOLIMX 3iieMeHTOB. [Ipu
3TOM KHOIKa COPOCHTBL OUMIIAET CIIUCOK BBIOpaHHbIX [D.

¢yHKL|MFI nepexoga Ha 3KpaH

OYHKIUSA Mepexo/ia Ha SKpaH OCYIIECTBIIAET MEPEKIIOUYCHUE C TEKYIEro dKpaHa Ha APYrou mpu
HACTYIJICHUH 3a1aHHOr0 CoObITHS.

[Ipu coznanuu GyHKINUY YIpaBICHUS B CIMCKE HACTPOEK MOSBIISETCS] COOTBETCTBYIONIASI CTPOUKA:

Ewvents
= mouzePrezzed
Confirmation Falze
Beep Falze

|.|ump to Screen

+ mouzeReleazed

[Ipu naxaruu JIK mpimm B nosie 3nayenue crpoku IlepeiiTu Ha IKpPaH MOSBISETCA CIUCOK, B
KOTOPOM MOXHO BBIOpaTh 3KpaH, Ha KOTOPBIi TpedyeTcs nepeiTu.

= M WatnoHe)_skpaHos

MNepeimii Ha 3kpaH 18] Jkpanttl

[lepexntoueHneM 3KpaHOB B peajJbHOM BPEMEHU MOKHO TAaKyK€ YIPaBJATh C MOMOIIbI KaHaia
KJ1acca BbI30B.

7. OnucaHue BCTPOEHHbIX rpadpnyecKkmnx 3afnieMeHToB
Fpynna 'S ‘JflomaHble’
B oty rpynny BxomaT cienyromue 1'0.

» JlomaHag JuHuA

» MHOrOYroJbHAK

» Tpy6a I
I'paduueckue sneMentsl JIlomaHas JuHHS ¥ MHOrOYroJIbHHK HE HMMEIOT CHENUPHYECKUX

CBOWCTB M pa3MeIIaoTCs B TpapuecKoM CJIO€ CTaHIaPTHBIM CIIOCOOOM.
I3 ’Tpyoa’
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Hausapiii ['D mo cytu sBisieTcs d31€MEHTOM oObeMHOW Tpaduku, W HUMEET Bce o0Omue
crier(puIecKre CBOWCTBA C HUMHU.
Crnemuduueckne atpudytsl Kpaii 1 u Kpaii 2 3agarot pasHooOpasHyro popmy KpaeB TpyOsbI:

I'pynna I'D ‘IIpsmoyronbHuku’
B sty rpynny BxoasT cienytomue ['9:

» IIpsiMmoyroJibHUK
» [Taneasn -

» Pamka —
JlaHHbBIE 3JIEMEHTHI pa3MeIlalTcs B rpaduuecKoM caoe CTaHAAPTHBIM CIIOCOOOM.
Hapsny ¢ tunoBeivu napamerpamu, I'D Ilanens u Pamka nmeror psaj cienuduyeckux aTpuOyTroB

(amske noka3aHa BKIagka =: (OcH. cBoiicTBa) okHa coiicT 11 ['D IManens u Pamka):
Property Walle
Border 5

Border color MMM

Fill color |
Fill True

Inzet Falze
System colors True
Hide at Start Falze
Toaltip

» 3aJIMBKA — €CIIM IS JTaHHOTO aTprbyTa ycTaHOBIeHO 3HaucHue False, 3anmuBka nmpomamgaet u ['D
CTaHOBUTCS Npo3padnbiM. Hrke nokazans! ['D [Manens u Pamka ¢ 3amuBkoit u 6e3:

» YTomieHHbli — 3T0T arpubyT onpenenser Bua ['D — Buictynawommii (False) / yromieHHblii
(True). Hmwxe mokazansl I'D Ianeanb u PaMka B [OJ0OKCHUH BHICTYNAIOIIMIA ¥ YTOMJIEHHBIN:

» CucreMHbIe HBeTa — IpU 3HaueHuH arpulyta True it ['D urHopupyrorcs 1BeTa, 3aJaHHbIe
Hactpoiikamu L{Ber koHTypa u LiBer 3anuBku. Vcnonb3ytores cucremusle seta MS Windows. Huke
nokasansl ['D Ilanens 1 Pamka npu ncnosib30BaHMM CUCTEMHBIX LIBETOB U 3a/JaHHBIX HacTpolikamu ['0:

Mpynna ' ‘O6bemHasn rpaduka’
B oty rpynny Bxozat cnenyromue ['9:
» Hununap
» Cepa o
» Konyc A
» Top o
O

» ITupamuna

» EMKOCTEL



155

>4
» Kitanan

JlaHHBIE AIIEMEHTHI Pa3MENaoTCs B rpauIeckoM CI0€ CTaHIapTHBIM CIIOCOO0OM.

Hapsiny ¢ tunoBsiMu mnapamerpamu CkpbiTh Ha crapre, Iloackaska u ba3oBblii 1nBer,

00beMHble I'D uMeloT psan crenuduyeckux aTpubyToB (HIKe MOKa3aHa BKIanka =:(OCH. CBOIiCTBA)

okHa cBoiictB ['D Huaunap):
T
B | ¢

Property Walle

b azoEbIb uEET
K.oa UL MEHT APKOCTH aMddysHoro aTpakeqys 100

il

K.0m LU MEHT ZEPKANEHOMD OTPaKEHMA 0

k.03 ML MEHT APKOCTI 38pKansHOrD aTpaskeHid 0

MpozspayHoCTE 1]

TekcTupa

M acwratupoEaHUE TEKCTUDEI Falze
k.avecTeo (%) 1]

TanwmHa cTeHak 0

kK.pai 1 Mparao
K.pai 2 MpaAroi

[ pueHT auMA BeprurancHo
CKpETE NpM CTApTE Falze
Mogckaska

Oowue cneyuguueckue ampudymeol 0o0vemnvix 19
Crnenundudyeckumu atpuOyramu, OOmMMMH I BceX ['D Tpynmbl, SBISIOTCS cleayromue (Ha
PHUCYHKE TTOKa3aHbl 3HAYCHHS aTPUOYTOB TI0 YMOJYAHUIO):
EasoEbIA UEET
Ko e HUMEHT APKOCTH aMEdysHora oTpakermua 100
K.0m P PULMEHT S3EPKANBHOND OTPAKEHKA 0

Koz b HUMEHT APKOCTH SEpKANEHOMD oTpaskeHHs O

MNpospayHocTe 1]
TekcTupa

M acurafuposaHHe TekcTypel Falze
K.avecTeo [%) 1]
TonmHa CTEHOE 0
CEpEMTE NpM CTApTE Falze

B PITJI ucnomnb3yeTcss Mojenb OCBELIEHHS OOBEMHOTO 3JIEMEHTa OJHUM HCTOYHHKOM O€oro
cBeTa (TMOJIOKEHUWE HCTOYHMKA 3ajgaercs B jauanore Ilapamerpbl 3KpaHa, Ipu 3TOM I[BETOBBIE U
OTpakaTelIbHbIE XapaKTePUCTUKHU "D 3a1at0TCs C MOMOIIBIO CIIeTYIOUINX aTpHOyTOB:

» Kodpopunuent sipkoctn auddysnoro orpaxenuss (dc) — xosddumment (0-100),
onpenensonuil apkocTh AU(pQPy3HO OTpaKECHHOTO cBeTa. Bo BHYTpeHHEM NpEeACTaBICHUU 3HAUCHMS
koapduurenta aup¢y3HO OTPaKEHHOTO CBETAa PABHBI COOTBETCTBYIOIIMM 0a30BbIM 3HaueHUsIM RGB
(3amatoTest ¢ momolnpio atpudyra Ba3oBsiii nBeT), ymHO)KeHHBIM Ha 0.01dcC.

» Koaydgpunment 3epkanbHoro orpa:kenus (K) — konudecTBeHHAs XapaKTEPUCTHKA 3€PKaIbHOTO
OTpakeHHsl, 3amaeTcs Kak uuciao B auanazoHe 0-128 (128 cootBerctByer 100-mporieHTHOMY
OTPaKEHHIO).

» Kodpdpuumenr spkocTu 3epkajibHOro orpaxenuss (SC) — koadpdunument (0-100),
OTIPENIENAIONIUI SAPKOCTh 3€PKAaJIbHO OTPAKEHHOTO cBeTa. Bo BHYTpeHHEM NpeACTaBICHUU 3HAUYEHUS
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Kod(QuIMeHTa 3epKaJbHO OTPAKEHHOTO CBETa PaBHBI COOTBETCTBYIOIIMM 0a30BbIM 3HadeHusM RGB
(3amarotcst ¢ momotisio atpudyra ba3oBbiii nBert), ymHO)eHHBIM Ha 0.01SC.

Atpubyt Ipo3payHocTh ompeaessieT creneHb mnpos3padynoctu ['D. DTOT mapamerp 3ajgaercs B
nporenTtax (0-100), 0 cooTBeTCTBYeT abCOIIOTHON Hempo3payHoCcTH. Ha pucyHKe ToKa3zaHbl aOCOTIOTHO
HEINPO3pavHbIi U NOJIYIIPO3PAYHBIN LIWIMHIPHI:

C nmomompro arpuOyra Tekerypa moBepXHOCTh 00beMHOTO ['D MOXKET OBITh TEKCTYpHUpPOBAaHA.
[Ipn HaxaTuu KHONKM B paszjaene KoHpurypupoBaHusi arpuOyra Tekerypa Ha 3KpaHEe MOSBISIETCS
HAaBUTaTOp PECYpCHOM OMOIMOTEKH pacTpOBBIX PUCYHKOB. B 3TOM HaBHMratope BbIOMpaeTcs pUCYHOK,
KOTOPBIH UCIIOJIb3YETCS B KAUECTBE TEKCTYPHI:

Testure o @ Select a resource item E|g|

EuﬁnumemaHsnﬁpa}KEHumm o s

Atpubyr MacmrtabupoBaHue TeKCTYpbl TIpH 3HA4YeHUH [FUE MacmTabupyer pasmep
n300pakeHus TEKCTYphI 10 pazmepoB ['D. [pu 3Hauenun False Tekctypa nmeeT opurHHANIBHBIN pa3Mep.

Atpubyt KavectBo (%) onpezenser cTerneHb NpOpUCOBKU TeKCTyphl. Huke moka3ana ofHa U Ta
e TEeKCTypa ¢ ycTaHoBiIeHHbIM kKauecTBoM 100, 50 u 20 %:

IIpu momomu arpuOyra ToJIMHA CTEHOK MOXXHO CJENaTh BUIAMMBIMH OTPAaHUYHMBAIOIIHC
00BeMHBII ['D cTeHKH.

Cneyuguueckue ampuoymot 1’3 ’Huaunop’
ATpubyThI, cieruuunbie 1 ['D Huannaap, mokasaHsl Ha PUCYHKE:

K.pai 1 MpAroi
Fpan 2 Mparaoh
O pueHT auMA BepTikaneHo

C nomomsto koH(purypupoBanus atpuOyroB Kpaiil u Kpaii2 MoxxHO 3a7aBaTh pa3HOOOpa3HYIO
(dbopMy OCHOBaHUI IMIMHApPA:

i

Atpubyr OpueHTanusi 3a7aeT pacroJiokeHue odOpasyromiet anst I'D Huamuap (He cieayer
nyTaTh 3Ty QyHKIUIO ¢ noBopotoM ['3). Ilo ymondaHuio ycraHOBIEHO 3HadeHHE BepTukajbHO, YTO
COOTBETCTBYET BEPTHKAJILHOMY PAcIOJIOKEHUI0 oOpa3zyromei. Huxke mokasaH ouWH M TOT )K€ LMJIMHJD,
s Kotoporo aTpuOyry OpHeHTaUMsi YCTAaHOBJICHO 3HaueHHEe BepTHMKajJbHO (JI€BBI PHCYHOK) U
TI'opu3oHTaBbHO (TIPABBI PUCYHOK):
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Cneyugpuueckue ampuoymer I'9 Cepepa’

Crertupmaeckum atpudyrom mist ['D Chepa sBiusiercs OTodpakaemasi 4acTb. ATpUOYT MOXKET
NpUHUMATh JBa 3HaueHUs — Yacth m CeKTOp, B 3aBUCHMOCTH OT KOTOPBIX MEHSIOTCS JIBa HIDKHUX
CIIMCKA!

OTofpasasrdad YacTe Yacts
Maparterp 1 MonHoCTED
MNaparerp 2 YacTe 1

OTofpasastdad YacTk CekTop
H auaneHeE yron a0
Yron paseopora 360

B nepBom ciydae mapamerp Yacthb omnpezenser, Kakasi IMEHHO 4acTh JIOJDKHA OBITh OTOOpa)keHa
(npu BbIGOpE onuuu IlosiHOCTBIO ATOT mapameTp UrHopupyercs). Ha pucyHkax moka3aHbl BapuaHTbI
otobOpaxxerus: ['D Cdepa npu cnenyromux mapamerpax (cieBa Hamparo): [Hoanocrhio; IlosoBuna —
Yacrtb3; [lonoBuna — Yacrts 4; Yerseprs — Yacts 2; YerBepTh — Yacts 1.

Bo BTopoMm ciywae mis ['D 3amaeTcst ceKTop O0TOOpaXkeHHs. YTOJ pa3BopoTa ceKTopa (3amaercs
napaMeTpoM YTroJi pa3BopoTa) OTCUUTHIBACTCS OT HEKOTOPOTrO HAYaJBLHOTO HAMpPABJICHUS, YTOJ MEXIY
HaYyaJlbHBIM HANpaBjICHHUEM M TOPU3OHTAIBHBIM HAMpaBleHHEM K IMpaBOM CTOPOHE 3KpaHa 3a/laeTcs
napamerpom HauaabHnblil yrosa. Ob6a yria 3amarorcs B rpagycax (0-360) u OTCUNUTBHIBAIOTCS IO YaCOBOM
ctpenke. Ha pucyHkax moka3anbl BapuaHThl oToOpaxkeHus 1D Cdepa npu cienyronmx mapameTpax
(cneBa Hamparo): 90 u 180, 180 u 270.

aP

Cneyugpuueckue ampuoymot I'9 ’Konyc’

Creuudpuyeckumu arpudbyramu ais ['D Konyce sBistorcs Orodpaxkaemasi yactb, OTHoleHne
ocHOBaHuii, % 1 OpueHTanmsl.

WNuctpymenTsl koHurypupoBaHusi arpubyra OrtoOpaxkaeMasi 4acTh IIpEIHA3HAYEHBI I
3amaHusi oToOpaxaemoii yactu ['D Konye. ATpubyr MokeT mpuHHMAaTh JBa 3HaueHus — Yacrb u
CexTop, B 3aBUCUMOCTH OT KOTOPBIX MEHSIOTCS J[BA HIYKHUX CITHCKA:

OTofpamastiad YacTe Yacte
[MapareTp 1 MonHoCTED
MNaparerp 2 YacTe 1

OTofpasasrdad YacTe CekTop
H auaneHeE yron a0
Yron paseopora 360

B nepBom ciyuae napamerp YacThb onpezenser, kKakas UMEHHO 4acTh JIOJKHA ObITh OTOOpakeHa
(mpu BbIOOpE onuuu IToJIHOCTBIO ATOT mapameTp uUrHopupyercs). Ha pHucyHkax mokas3aHbl BapHaHTBHI
orobpaxkenust I'D Konye npu cnenyromux napamerpax (cieBa Hampaso): Iloanoctbio; IlosioBuHa —
Yacre3; [onosuna — Yacte 4; YerBepts — Yacts 2; YerBepts — Yacrs 1.



158

LA AYA

Bo BTOpoMm ciydae mist I'D 3amaercst cekTop oToOpakeHHUs. YTOJI pa3BopoTa CEKTopa (3agaercs
apaMeTpoM YTroJi pa3BopoTa) OTCUUTHIBAETCS OT HEKOTOPOI'O HAYaJbHOTO HANPABJICHUS, YTOJ MEXIY
HaYyaJbHbIM HAaNpaBJICHUEM M TOPU30HTAIBHBIM HAIpaBJIE€HUEM K IPaBOM CTOPOHE 3KpaHa 3a/laeTcs
napamerpoMm HavanabHbli yroJ. O6a yria 3agatorcs B rpaaycax (0-360) 1 oTCUMTBIBAIOTCS IO 4aCOBOM
crpenke. Ha pucyHkax mokaszanbl BapuaHThl oToOpaxkeHuss ['D Konyc npu ciemyrommx mapamerpax
(cneBa nampaso): 90 u 180, 180 u 270.

3Havyenne arpuOyra OTHOLIeHHWE OCHOBaHMUM, % 3amaeTcs B TPOLEHTAX M OMpEAeNseT
cooTHoleHue auameTpoB ocHoBaHuil (0-100, 3Hauenwe mo ymomuanuro — 50, nmpu 3Havenun 100
JaMeTp MEHbBILIEro OCHOBAaHUA paBeH 1 px, npu 3HaueHuu 0 TuaMeTpbl OCHOBAHUI pPaBHBI):
OTHOWEHWE 0CHOBAHWEA [X] 50
Huxe noka3zaH oMH M TOT € KOHYC NpH CIEIYIOIIMX 3HAYEHHUSX JTaHHOTO aTpubyra (cieBa
Harpaso): 50, 100, 0.

\['VII

Cneyuguueckue ampuoymot 13 Top’

Crneuunduyeckumu arpudyramu s I'D Top sBisirorcs OTodpaxkaemas yactb 1 TommHa.

WNuctpymentsl koHurypupoBanusi arpudyra OrtoOpaxkaeMasi 4acTh I[pelHA3HAYCHBI IS
3amanus oroopakaemoit yactu I'D Top. Atpulyt MokeT npuHUMATh 1Ba 3HaYeHUs — Yactb u CekTop, B
3aBUCHUMOCTH OT KOTOPBIX MEHSIFOTCSI JIBa HUKHHUX CITHCKA:

OTofpasasrdad YacTe Yacts
Maparterp 1 MonHoCTED
MNaparerp 2 YacTe 1

OTofpasasrdad YacTe CekTop
H auaneHeE yron a0
Yron paseopora 360

B nepBoMm ciyuae nmapametrp YacTh onpeenser, Kakas IMEHHO YacTh JIOJKHA ObITh OTOOpakeHa
(npu BbI6Ope omiuu IloJiHOCTBIO ATOT mapameTp urHopupyercs). Ha pucyHkax mokasaHbl BapHUaHThI
otobpaxenuss I'D Top npu crnemyrommx mnapamerpax (cieBa HampaBo): IlosHocthio; IlosioBuna —
Yacrtb3; [lonoBuna — Yacts 4; YerBepth — Yacts 2; YerBepth — Yacrs 1.

OQN\.J

Bo BTOopoMm ciywae mis I'D 3amaetcst cekTop oToOpakeHHs. YTOJ pa3BOpoTa CeKTopa (3amaercs
IapaMeTpoM YTroJl pa3BopoTa) OTCUUTHIBAETCS OT HEKOTOPOIO HAYAJBHOTO HANPABJIECHUS; YTOJ MEXKIY
HA4yaJIbHbIM HANpaBJICHUEM M TOPU30HTAJIBHBIM HAIpPaBJIECHUEM K IPaBOM CTOPOHE 3KpaHa 3a/laeTcs
napamerpoM HavanbHblii yroa. Oba yria 3agatorcs B rpagycax (0-360) 1 OTCUMTBIBAIOTCS 110 4aCOBOM
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crpenke. Ha pucynkax mokaszansl BapuaHTbl otoOpaxkenust I'D Top npu ciemyronux mapamerpax (cieBa
Hanpaso): 90 u 180, 180 u 270.

<D

Atpubyr Toamuua ompenenser TONIMHY TOpa M 3aJaeTcs Kak uuciao B auanazone 0-100
(3Hauenuro mo ymomyanuto — 20, npu 3HaueHnn O TonmuHa TOpa paBHa 1 px, mpu 3HadeHun 100 — 200
pX):

TonwmHa 20

Huxe mokazaH oMH M TO K€ TOp C pa3MepaMH OrpaHHMYMBAIOIIEro MpsAMoyrojibHUKa 90x90 px
MIpU CIIeAYIONUX 3HaueHus X arpudyta Toammua (ciesa Hampaso): 1, 10, 20.

L0®

Mpynna '3 ‘I'padmkn’

fa¥s
B sty rpynny Bxoaut eauncteHnsiii I'D Tpena == .
I'padmyeckuii >neMeHT pa3MeniaeTcs B rpagueckoM CJI0€ CTaHJAPTHBIM CIIOCOOOM.
I'D Tpenn npeanasHaueH a1 oToOpakeHHs Ha TpaduKe W3MEHEHHs 3HAYeHMs MPUBSI3aHHBIX

apryMeHTOB BO BpeMeHH. [IpumepHbIi BuT 3TOro rpaduyecKoro 3JIeMeHTa MoKa3aH Ha PUCYHKE:
D .
'_ —
7 G & (4 % 19/10/2004 12:26:35.102
00.0 - -
750 -
50.0
25.0
0.0 o
24.11.04 143857 14:35:12 14:35:27 14:35:42 14:33:57
Ei% k & ¢« s P B
Curve Pattern | Source Yalue
Sin 34,9353
—— Fkanank2 B0

== jlays
Oxno cBoiicTs I'D comepskut Bkaaaku OcH. cBoiicra ( =F) u Kpusbie ( ==).
Bkiagka OcH. cBoiicTBa Mpe/icTaB/ieHa Ha PUCYHKE:
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Walle

Flrientaticun

Harizontal

Background color INEEEEEE

Baze font
Resizeable
Caption
Grid
Ilze
Color
Style
Legend
Show
Font
Cursor colar
Time axe
Show
b arkz
Fange
it
alue axe
b arkz
Show

Buffer size

kS Shell Dlg,8
True
Trend 1

True

True
kS Shell Dlg,3
|

True

B0

B

4
Al anes

500

ATpulyT OpuHeHTAUMA OIpeesieT FTOPU30HTAIIBHOE WM BEPTUKAIBLHOE MOJIOKEHHE BPEMEHHOMN

IIKaJIbl Ha rpaduKe.

J1J11 BO3MOXHOCTH M3MEHATH pa3Mephl OKHA TPEH[Ia B peaibHOM BPEMEHHU MPEAyCMOTPEH aTpudyT

MacmradupyemMblid.

HazBanwme oxHa TpEHOAa MOXXHO 3a1aTh C IIOMOIIBIO anI/I6yTa 3aroJioBoOK.
Pa3I[e.]'[ CeTKka 103BOJISIET C IIOMOIIBIO CTAHAJAPTHBIX MHCTPYMEHTOB HACTPOUTH LBET U CTUIIb

JUHUM CeTKH Ha rpaduke.

Pa3z[en JIEFEHIIa YIIpaBJIsICT BUAUMOCTDBIO JICTCHABI 1101 Fpa(i)I/IKOM, a TaKXKE IIO3BOJIAICT HACTPOUTDH

I_HpI/I(bT JJIA TCKCTA JICTCH/BI.

Pazgen Och BpeMeHu COICPKUT CIIeIYIOITUE HACTPOMKN BPEMEHHOM ocH rpaduka:

» Iloka3pIBaTh — [IPU YCTAHOBKE 3HA4YEHUs | rUE MOJIMICH BpEMEHHON OCH BHUJIHBI Ha TpaduKe;

» Pa3Ouenue — ornpenensier, Ha CKOJIbKO YacTel pa3OuBaTh BUIUMYIO YaCTh BPEMEHHOH OCH;

» JIluana3oH — onpeaeiseT BUANMBIN AHana3oH 3HaueHui Bpemennoi ocu (0-100);

» EnMHuubl — eIuHUIB U3MEepEeHHs quana3ona. BeiOuparTcs u3 MEHIO: CeKyHJAa, MUHYTA, 4ac,

JeHb.

Paznen Ochb 3HaYeHUI COIEPKUT CIASAYIONINE HACTPOUKHN OCU 3HAUCHUN Tpaduka:
» PazOuenue — onpenenser, Ha CKOJIBKO YacTel pa30uBaTh BUAUMYIO YaCTh OCH 3HAUCHUM;
» [loka3pIBaTh — 3a/12€T MapaMeTpbl BUANMOCTH 3HaUeHUI Ha ocu. BriOupaercs u3 MeHIo:

Sho Al axes

L

Only active

All awes

Mahe

Atpubyt Bydep 3amaeT KOIMUECTBO XpaHUMBIX B MAaMSITH 3HAYCHHWH KPHUBBIX JJIs BBIBOJA HA
sKpaH B peanbHOM BpemeHu (500-32000). Ecnu kpuBas otobpakaer 3HaueHus apxuBupyemoro B CITAJ]
KaHaja, TO Ha rpaduK BBIBOJSATCS BCE 3aMMCaHHbIC 3HAYCHUS U3 apXUBA.

Jlnis Toro, uToOBbl OMYYUTh HA dKpaHe rpaduk, HEOOXOIUMO T00aBUTH XOTS OBl OJTHY KPUBYIO Ha

BKiaake Kpusble.
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Jnst noOaBieHus: KpUBOW (MM €€ yAaleHHs) HMCHOJB3yeTCs KOHTEKCTHOE MEHIO, BBI3BIBAEMOE
HakatueM [1K mbim Ha crpoke KpuBbie (1y, cootBerctBeHHO, KpuBas).

JI1st pelakTUpOBAaHKS CBOMCTB KPUBOM IPEYCMOTPEHBI CIIEAYIOLINE HHCTPYMEHTHI

» 3aro/10BOK — Ha3BaHUE KPUBOM.

» IIpuBsi3ka — 3a1aHKMe NIPUBSA3KU KPUBOU K apryMeHTy dkpaHa. [Ipu Haxkatuu JIK B nanHOM 1nose
Ha DKpaHe MOSBIISIETCS CTaHAAPTHBIN AUAor BEIOOpa apryMeHTa.

» IIBer — 3amanme nBera KpuBoil; npu Haxaruu JIK B 3TOM moje Ha dKpaHE MOSABISIETCS
CTaHJIapTHBIN AUAJIOT BbIOOpA IIBETA.

» CTup JMHMM — 3aJaHue CTWwiIs JuHMM; npu Haxatuu JIK B 3TOM 1oJsie BBIBOAUTCS
BBIIAAOIINN CIIUCOK CTHJIEH.

» To/IMHA JTHHUM — 337a€T TOJIINHY JIMHUU KPUBOU B ITUKCEIIAX.

» Tunm MeTok — onpenensieT, Hy)KHO JIM BbIACIATh TOUKY Ha dKpaHe Ha KaXJOM TakKTe IepecyeTa.
Tun BeIIENIeHUSs BEIOUPAETCS U3 MEHIO:

TN METOK Het meTok e

Het meTor.
[ |
>
+
&

» CTUJIb JUHUM BHE TPAHUIl — CTHIb JIMHUH TIPU TEPEX0/Ie 3HAYCHH I MPUBSI3aHHOTO apTryMEHTa
3a rpaHullbl, 3a7aHHbIe aTpuOyramu Makc. 3Hauenne 1 MuH. 3HadeHue; npu Haxxatuu JIK B 3Tom nose
BBIBOJUTCS CTAH/IAPTHBIN CIIMCOK CTHUIICH;

» Makc. 3Ha4eHHe — Ipe/ieIbHOE MaKCUMAaJIbHOE 3HaYeHHE KPUBOK;

» MuH. 3HayeHuUe — Npe/IeTbHOE MUHUMAJIBHOE 3HAYEHUE KPUBOW;

» UHTepnosMpoBaHue — MpU YCTAaHOBKE 3TOMY aTpuOyTy 3HaueHus T rue, rpaduk CriiaKuBaeTcs
METOJI0OM MUHTEPIIOJISIILIUY.

[Tocne 3amycka B peaqbHOM BPEMEHH C MOMOIIBIO MAHEIN MHCTPYMEHTOB MO>KHO HCIIOJIb30BATh
cnenyroniue Hactpoviku ['D Tpena:

4
s KHOIIKa BO3BpaTa K UCXOJIHOMY MacIiTady TpeH/1a;

& _ yBenuyenue. KHomka nMMeeT J1Ba MOJIOXKEHUsI — HaXkaTa U oTxaTa. [Ipu HaxkaToil KHOIKE
BKJIIOUEH PEXHUM yBEIUYeHHUs — Npu HaxkaToi JIK Hy)kKHO BBIIEINUTH NPSAMOYTOJIbHBIN TMana3oH rpaduka
JUIS €T0 YBEJIMYEHHOTO MIPOCMOTPa;

& — NepEMEIIATh 110 TOUYKAaM;

Ef — HACTPOWKHM KpHBBIX. [Ipy Ha)KaTWM ATOW KHOIKH BBIBOJUTCS JTUAIOT HACTPOWKH KPHUBBIX
TpeHaa, uAcHTUYHBbIN BkiIagke KpuBble oxkHa CBoiictTBa 00bexkTa. OKHO TMpeIHAa3HAYEHO JUIs
no0aBJeHMs/yjaieHusl KpUBBIX TPEH/A, a TAK)KE U3MEHEHHS UX HACTPOECK, B PEAIbHOM BPEMEHHU;

% — nepeﬁTH K BpeMCHHOﬁ MCTKC. HpI/I HAXXaTUHW HA 3TY KHOIIKY IMOABJIAACTCA AUAIOTOBOC OKHO
BBOJa OaTbl U BPCMCHH. ITocne maxatms xkHomku OK Ha TPCH BbLIBOJUTCA I/IH(1)OpMaLII/I${, Ha4dyunHasg C
YKa3aHHOTI'O BPEMCHHU.

B _ MoKa3aTh TMaHeJIb MHCTPYMEHTOB. ECIM KHONKa HE HakaTa, TMaHelb WHCTPYMEHTOB HE
oToOpaxaercs;
2
4 WHJUKATOp CHUHXPOHHW3AIMH OTOOpakaeMbiX mJaHHbIX ¢ apxuBoM CIIAl. Tlpm
.
CHHXPOHH3AIHH NKOHKA CTAHOBHTCS [IBETHOH 2 |

e u i KHOTIKH JUIsl Tepexo/Jia o BpeMeHHOH ocH rpaduka. COOTBETCTBEHHO K
HayaJly, Ha IeHb Ha3a]], Ha Yac Ha3a/l ¥ Ha 4yac BIiepe/l, HA leHb Blepe/l, K KOHILY;

Jl1g cMenieHus 1o 0CsM TPEH1a MOXKHO TaKXKe MCIIOJIb30BaTh JUHENKN MPOKPYTKH.

YroObl B peaJibHOM BpeMEHHM U3MEHHTh MaclITad mo Jiro0oi u3 oceil Hano HaxkaTh JIK B obmactu
TpeHza, a 3aTeM HaxkatheM couyetanus kiaBuil CTRL+<crpeaku> ycTaHOBUTH TpeOyeMblii MaciTaO.
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Mpynna 'S ‘NMpunbopbr’
B sty rpynny BxoasT cienytouue ['9:

» IoszyHok 1P

» CTpesounblii npudop 2

I'3 ’llonsynox’

I'D Ioa3yHOK HCTIONB3YyeTCs IS 3aJaHUs U/WIH WHIUKAIIUY 3HAYCHUS PUBSI3aHHOTO apryMeHTa,
a TakKe JUIsl WHIAWKAIMHA BBIMOJHCHUS 3aJaHHOTO YCIOBHUSA. [IpUMEpHBIM BUA 3TOTO TrpaduuecKoro
3JIEMEHTA MOKa3aH Ha PUCYHKE:

Atpubytel I'D IMoa3yHok koHurypupyrorcs Ha BkiIaake (OcH. cBoiicTBa) OKHa CBOMCTB
JAHHOTO IpapUuecKoro 3IeMeHTa.
Bxnagka OcH. cBoiicTBa NpeCTaBlIeHa HA PUCYHKE:
31, Slider

Property YWalue
Hide at Statt  False
b oritared ' alue 50
Contralled Walue
Origntation Right
3D Effects
Slider
Bat
ark,
Backaground [ ]

Frame

[

=

Ll

ATpulyTel OTOOpakaemas BeJIH4YNHA U 3a/laBaeMasi BeJIHYMHA OTNPEeAoT GyHKIMOHATBHOE
Ha3HaueHue ['3.

Uto6sl ['D wHauIUpoBan 3HAYEHHE NPUBSI3aHHOTO apryMeHTa WM BBIMOJHEHHE HEKOTOPOTO
YCIIOBHS, HY)KHO TUHAMH3HPOBATH €ro arpudyr OTodpakaeMasi BeJJHYHHA).

[Ipu packpbiTUM crucka B paszaenie KoHpurypupoBaHus arpubyra 3agaBaemasi BeJHYHHA
MOSIBJISIETCST HACTpOWKa BBHIOOpAa apryMeHTa, 4be 3HAUYEHHE TMOJ3YHOK OylneT 3ajaBaTh Hpu paboTe B
pealbHOM BPEMEHH.

Kox noctyma — kojx joctyma Ui BO3MOYKHOCTH YIIpaBJeHHUs 3amaBaeMoi BennunHO# (0-255).
ITpaBa Ha MOCTYN 3amar0TCs UIs MOJB30BaTeas B BUjae Macku B paszzuene Joctym / dopmbl KaHaia
Ioab3oBaTtens. [Ipu koppensuuu Macku ¢ KOJAOM JocCTyma (pe3ylbTaT MOOHUTOBOTO JIOTHYECKOTO
YMHOKEHUS OTIMYEH OT HYJsI) JOCTYT K YIPABICHHUIO pa3pellieH, B IPOTUBHOM clydae — 3alpelicH.

Atpubyt Ilosio:keHHMe TMOJ3YHKA 33/1aeT TOJOXKEHHE IMOJ3yHKa OTHOCUTENBHO MIKANbl U
COOTBETCTBYIOIIEE PACTIOJIOKEHUE MITPUXOB M YMCEN Ha ImKane. Hike mokazan oquH U TOT ke ['D co
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cienyromuMu 3HaueHusiMu  atpuOyra Ilosioxkenme mos3yHka (cieBa Hampaso): Cmnpasa, Cuiesa,

Cgepxy, CHusy.
10 10
TF =g
0 0 i ﬁ

B pazpene 3D-3¢dexthl nipu ycranoBke arpulyrty Mcemoab3oBaTh 3HadeHUs |rUE [BETOBas
110JI0Ca U MOJI3YHOK IPUHUMAIOT 00beMHbIN BuJ. Kpast mosocsl MmoryT ObITh 3a1aHbl Kak KBaapaTtHbie

nmu Kpyrasle:
100 100
73 73
a0 a0
30 Effects
25 25
Usze True
0 0 Band Edgesz Round

Jlis oToOpaXkeHUsl MOJ3yHKa Ha IIKaje HaJlo yCTaHOBUTH aTpuOyry HcmoJb3oBaTh B pazjene

IMoasynok 3nauenue True. ®opma nomsynka (Keagpar =, TpeyroJbHUK ‘, Jomuk “_), ero mBeT u
pa3mep (B MUKCEIIAX) OMPEACIISIOTCS COOTBETCTBYIOMUMH aTpruOyTamu. JimHa pucku (%0) Ha TOI3yHKE
3aJaeTcs B MPOIIEHTaX OTHOCUTENIFHO pa3Mepa MOJI3YHKA.

Slider
Uze True
Type Square
Color
Size K1 |
Hairline Length (3] 50

Pazgen IMoJsoca coaepxut cremyromue aTpuOyThl, ONPEACSIISIONINE TapaMeTPhl IBETOBOM MOJIOCHI
IIKaJbI:

Eand
Uze True
Ywfidth 10
+ High Scale Limit 100
+-High Limit 90
+- High Alarm a0
+- High ‘w/arning 70
+- Lowe W arning a0
+- Low Alarm a0
+- Low Lirnit
+ Loww Scale Linit 0
Colar [HW, L]

Color [HA, Hw, [L'wf, L&)
Calor (HL, HA&)L [La, LL)
Calor HL, <LL I
Jist 0TOOpaXKEHUsI [BETOBOM IMOJIOCHI MIKAIBI HYKHO YCTaHOBHUTH atpuOyry Hcmosib3oBaTh
3HaueHre True (1o yMOoJIYaHuio yCTaHOBJIEHO). Huoke ToKasaHa IKajia ¢ IBETOBOM MoJiocoii u Oe3 Hee:
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00— 100
75 ]
50 |50
25 25
0o Pl

IInpuHa NBETOBOM NOJIOCHI 334A€TCS B ITUKCEIIAX.

[IBeroBass mojoca HCHONB3YeTCS ISl LIBETOBOM  KOJUPOBKM  WHTEPBAJIOB  3HAYEHUU
otoOpakaeMoii/3aaBaeMoil BenmuuuHbL. [lo aHamOrMM ¢ KaHaIOM, WHTEPBAIBI OINPENENAIOTCS TPH
TTOMOIIIH 3aJaHUs 6 TPAHMUII.

Jljig pa3inuyuHbIX HHTEPBAJIOB MOYHO 33JaTh CBOM IBETa Ha IMOJIOCE.

Paznen llkajna conepKUT napameTpsl pa30MeHHsl U MOANNCEH IIKaJIbI.

Marks
Uze True
width 1
Text Color ]
= Levell
Jse True
Partition b
Lenigth 12
Mumbers True
Foant &rial 10,bald
Fractional 2
- Level 2
- Level 3

Atpubyts! llIupuHa (3TOT mapaMmeTp 3a4aeTcs B Mukcendax) U L{BeT onpenenstor COOTBETCTBEHHO
IIUPUHY U IBET MITPUXOB M TEKCTa TMOMMKCEH BCeX ypoBHeW pazouenus mkanbl. ATpuOyr Illupuna
OTIpeeIAeT OJTHOBPEMEHHO TONIIUHY KOHTYpa [IBETOBOM IOJIOCHI IIKAJIBI.

Jlnist miKasel MOTYT ObITh 33aHbl 3 ypoBHS pa3OueHus. /g Kakaoro ypoBHs (IIpUHAJIEKHOCTD K
YPOBHIO YKa3bIBa€T YHUCJIO B HAUMEHOBAHUM pa3ziena) MOTI'YT ObITh 33/1aHbl CIIEIYIOIINE IapaMeTphl:

» Ucnosb30BaTh — IpU YCTAaHOBKE 3TOMY aTpuOyTy 3HaueHUs [ rUe pa3OueHue JaHHOTO YpPOBHS
UCIOJb3YyeTCs, COOTBETCTBYIOLUE IUTPUXU OTOOPAXKAKOTCS HA ILIKAJIE.

» Uncio aesieHuii — 4uCiio JeJICHUM TaHHOTO YPOBHSI.

» JlnMHa ITpuxa — AJMHA IITPUXa JaHHOTO YPOBHS (B MUKCEIAX).

» Iloka3aTh 3HA4YeHHUs] — IPU YCTAaHOBKE 3TOMY aTpuOyTy 3HaueHus 1rue oToOpakaroTcs
YHCJICHHBIE 3HAYEHUs1, COOTBETCTBYIOIIME IITPUXAM JJAHHOTO YPOBHSI.

» lllpudt — mpudr, ucnosnb3yemslil st 0TOOpaKEHUsT YUCICHHBIX 3HAUYCHUH JAHHOTO YPOBHSL.

» JlecATHYHBIC 3HAKH — KOJMYECTBO JECATHUYHBIX 3HAKOB B UMCIICHHBIX 3HAYCHMSIX IAHHOTO
YPOBHS.

Ecnau atpubyry HMcnmoab3oBaTh npucBoeHO 3HaueHue False, ocranbHbie aTpuOyThl ISl 3TOTO
pa3dueHuss ITHOPUPYIOTCS.

[Tpu KOHPUTypUPOBAaHUM FTUX ATPUOYTOB HYXKHO YUUTHIBATh IPHOPUTET YPOBHEN pa3OueHUs:

» ATpubyT Yucso aesenuii N 3a1aeT 4nucio JeIeHUH, Ha KOTOpoe pa30uBaeTcs KaxJ0e JelieHue
omkaiiero 6osiee Beicokoro ypoBHs (N-1 wim N-2) npu ero ucnosns3oBanuu. Eciu Hu onuH u3 Oosee
BBICOKUX YpOBHEH pa3z0OMeHus He ucnojib3yercs, arpuOyr Yucsao genennid N 3a1aet yucio JeneHuid, Ha
KOTOpOe pa30MBaeTcs BECh TUAMa30H IIKaJbl.

I'3 ’Cmpenounvuii npubop’

I'D Crpenounsblii npuéop mnpenHazHaueH JUIsl OTOOpaKEHHUS TEKYILIEro 3HAueHHUs KaHaia.
L{BeToBas nmosnoca 3toro ['D oToOpakaeT MHTEPBAJIbI 3HAUEHUH KaHaa.

Hwxe nokaszans! Bkiagka OcH. CBolcTBa 1 BUJ] CTPEIOYHOTO Mprbdopa:
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(%) Painter gage

I

Property Walue

Hide at Start  False

b onitared ' alue 50

Orientation Center

ScaleAngle 135 Temnepatypa

Capti
= 40.00 60.00

Marks
Aoy 20.00 Mplg 50.00

Current % alue A0.00
Backaround

Frame

0.00 100.00

JNunamusupyembiii atpudytr OTodpakaemasi BeJIMUMHA 33/1a€T 3HAUCHUE ISl OTOOpa)keHUs Ha
npudope.

Atpubyt IloJio:keHMe 3a7aeT OPUEHTAIMIO CTPEJIKHM MpUOOpa OTHOCUTENBHO IIKalbl U
COOTBETCTBYIONIEE PACHOJIOKEHUE LITPUXOB M yucen Ha mkane. Huwxke mokazan oauH U TOT ke ['D co
cienyomuMu 3HaueHussMu atpudyta Ilosoxenue (ciesa Harnpaso): [lo nentpy, Cnpasa, CiieBa.

Temnepatypa Temnepatypa Temnepatypa
10 60 go 100 0 20
60 o [5S 40

20 \KPEI,D, B0 40 [pag Fpa}u/ 60
5.0 ’ 20 ‘ 350 35.0 ' 80
0 100 0 100

Yros pa3Bopora mKajabl MOKET IPUHUMATH 3HaUYeHUs oT 45 1o 135 rpaaycos:
Temnepatypa Temnepatypa

20 40 6O 80 40 &0
0 100
‘ ~ 20 \Kpa,u, 80
[Moan ’
35.0

35.0 0 100

Paznen 3aroJioBok coiepXuT aTpuOyThl Ul CTAHAAPTHbIE HACTPOMKU TEKCTa 3aroJioBKa, €ro
1[BETa U MIpUPTA.

Caption
Tent Terneparypa
Calar ]
Font Anial 10

Paznensr [osioca u llkana umeror atpudyThl, aHanmoruunelie atpudyram ['D IlonsyHok.
B paznene Ykasaresb MOXXHO YCTaHOBHUTH IIapaMeTphbl CTpesku, Takue Kak Tomammua, IBer u
IIBeT ocHoBaHus. ToJIIMHA CTPEIIKU 33aCTCS B IUKCEIIAX.
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Arrow

width 1

Calar ]

Root Colar
Hacrpoiiku paznena EXMHHIBI ONPEEISIIOT TapaMeTPbl BBIBOIUMOM €IMHUIIBI U3MEPEHHS.
Uit

Text ush

Calor [ ]

Fort Arial 10

[Ipu nomouwm pazznena UHANKATOP MOKHO PacCIOIOKUTh Ha I'D MHAMKATOP TEKYILEro 3HAYEHMUS.
Jnst Hero moxkHO yctaHOBUTH cBolicTBa LiBet, IllpudT, JlecaTudynbie 3HAKH.

Current Y alue
Use True
Calar ]
Font Arial, 10

Fractional 3
Paznenst @on u Pamka ¢ mMOMONIBIO CTaHIAPTHBIX MHCTPYMEHTOB IMO3BOJISIIOT PEAAKTUPOBATH
BHelIHui Bua I'O.
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JonosHUTEe/IbHBIE CBedeHHs s Ooliee TiyOokoro um3yudeHusi mo pabdore B cpeme TRACE
MODE 6 naxonsaTcsi B CIIpaBOYHOM MTOCOOWH HAa PYCCKOM SI3bIKE, BKIFOYEHHOM B COCTaB 3TOW CHCTEMBI
(Mento CnpaBka — CopepkaHue).

Tenepp HEOOXOAMMO HM3YYUTh OCHOBHBIE JEHCTBHUS 0 CO3JaHHUIO U PEJAKTUPOBAHUIO IIPOEKTOB
aBTOMaTU3alMd B COOTBETCTBUU C BBIAAHHBIM IIPENOAABATEIEM BapHaHTOM U  YKa3aHUSAMH,
conepkamumucs B Qaie YueOnuk nmo TRACE MODE 6 Bapuantr X-Y. doc, rme X-Y — HOMmep
BBIJJAHHOT'O BapHaHTa.

Bapuant coctoutr u3 nByx yacteir (X-Y): mepBas — oOumias miust Bapuanta X, Btopas (Y) —
WHIUBUAYaJIbHAS JUIsSl KQKJI0TO CTY/IEHTA.

CoznanHbIi B X0/1€ U3y4eHus 3Toro Qaiina cBoil npoekt ACY cienyer npenocTaBuTh NP 3aLUTE
1ab0paTOpPHON PabOTHI.

KonTpoabHble Bonpochl
1. Crpyxrypa u cocraB cucremsl | RACE MODE 6.
2. Ocnosusie noustus cucrembl T RACE MODE 6.
3. TI'padwuueckue smements! cuctemsl TRACE MODE 6.
4. Tlopsmok pabOTHI ¢ pa3TUYHBIMU peAakTopamu, Bxoasamumu B coctaB T RACE MODE 6
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METOOAUYECKUE YKA3AHUA
K CaMOCTOSATEJIbHOM paboTe CTYICHTOB MO AUCITUTUIMHE

«I/IHTerI/IpOBaHHBIC CUCTCMBbI HpOCKTHpOBaHI/IH nu ynpaBJIeHI/ISI»
Hanpasnenue noarotoBku 15.03.04 ABTOMaTH3aIMs TEXHOJIOTUYECKUX MPOIIECCOB U MMPOU3BOICTB
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COJIEP)KAHUE

1 TToaroroBka K 1a0OPaTOPHBIM 3AHITHIM
2 IloaroTroBKa K NpakKTUYECKUM 3aHITHIM

3 CamocTosTenpHOE U3yyeHne TeMbl. KOHCIIEKT



BBenenue

Metonuyeckie yKa3aHMs IIpelHa3HAuYeHbl JUId CTYIEHTOB HampaBieHus Hampasienue
noarotoBku 15.03.04 ABTomatu3anysi TEXHOJOTMUECKHUX IIPOLIECCOB U ITPOU3BOJICTB
Hamnpasnennocts (mpoduiip) "ABTOMAaTH3aIusl TEXHOJOTMUECKHX MPOIECCOB W Mpou3BoACTB". OHH
coJiepKaT PEKOMEHJAINU 110 OPTaHU3allUH CAMOCTOSTENBHBIX padoT cryiaeHta Ha mpasieHus 15.03.04

ABTOMaTI/I3aHI/I$[ TCXHOJIOTMYCCKUX MTPOLUECCOB U NMPOU3BOJICTB.

Meroaunueckue ykazanus pa3padoTansl B cooTBeTcTBHH ¢ TpeboBanusamu ®I'OC BO B yactu
COJIep’KaHus U YPOBHSI MOATOTOBKH BBITYCKHUKOB HanpasieHus 15.03.04 Apromartuzanus
TEXHOJIOTUYECKHUX MPOLECCOB U IPOU3BOJCTB.

B pesynbpTaTe nosmkHa ObITH OCBEHBI KOMITETCHIIHS

Kon, dopmynuposka Kona, popmynupoBka HHIAUKATOPA [Tnanupyemsbie pe3ynbTaThl
KOMIICTCHIIUN 00yYeHHUsI IO AVCITUTLTHHE
(MOyITI0), XapaKTepU3YIOIIne
3Tarbl HOPMUPOBAHMUSI
KOMHC’TCHHI/Iﬁ, WHINKAaTOPOB

[1K-2. Cnoco6en | UI-1 [1K-2 PaccuuteiBaer  u | [Ipoektupyer CHCTEMY
y4acTBOBaTh B paldOTax MO | MPOEKTHPYET CpEeACTBA M CHUCTEMBI | aBTOMATHU3AIlMU B COOTBETCTBUHU
pacdyeTy M NPOECKTUPOBAHUIO | ABTOMATU3allMM B COOTBETCTBUHM C | C TEXHUYECKH 3aJaHUEM C

CpencTB u CHUCTEM | TEXHUYECKUM 3aTaHUEM. HCII0JIb30BaHUEM SCADA-
aBTOMAaTHU3aIlUN c CHCTEM

HCII0JIb30BAHHEM

COBPEMEHHBIX

WH(POPMAITMOHHBIX

TeXHOJIOFI/Ifl, METOJ0B u
CpCACTB ITPOCKTUPOBAHUSI.

CocTaBUTEID KaH[. TexH. HayK O.E. TuxoHoB

OTBETCTBEHHBIN PEAAKTOP KaHz. TexH. Hayk J1.B. bonnabsipes




1 [ToaroToBka K 1a00PAaTOPHBIM 3aHATUSIM

Hnst toro utoObl Ja0OpaTOpHbIE 3aHATHA NPUHOCHIM MAaKCHUMAalIbHYIO IOJIB3Y,
HE00X0AMMO TIOMHUTD, YTO YIPAKHEHHUE U PEIICHHE 33134 MPOBOJIATCS 10 PACCMOTPEHHOMY Ha
JEKIHSAX MaTepuaty M CBS3aHBI, KaK MPaBWIO, C JETAJIbHBIM pa300pOM OTHENbHBIX BOIPOCOB
JEKUMOHHOIO Kypca. Cneayer NOJYEPKHYTb, YTO TOJIKO IIOCJE YCBOEHMS JIEKIIMOHHOIO
Marepuaga C OIpPEIEICHHON TOYKM 3peHus (a MMEHHO C TOH, C KOTOpOM OH H3jaraercs Ha
JEeKIHAX) OH OyIeT 3aKperuIsiThCsl CTYIEHTOM Ha JTaOOpaTOPHBIX 3aHATHUSX KaK B pe3yibTare
oOCYXJIeHUsI ¥ aHaIM3a JEKIMOHHOTO MaTepHaja, TaK M C MOMOIIBIO0 PEHICHUs MPOOIEMHBIX
cuTyanui, 3anad. I[Ipyu 3THX YCIOBHSAX CTYJEHT HE TOJIBKO XOpOILIO YCBOUT MaTepuai, HO U
Hay4UTCsl NMPUMEHSATh €r0 Ha MPAKTHUKE, a TaKXKe MOJYYUT AOIMOJHUTENbHBIA CTUMYA (M 3TO
OUYEHb BaXHO) JJIsl aKTUBHOM MPOPabOTKHU JEKIUH.

[Ipu camocTosiITeNbHOM pELIEHUH 3a7jad HY>KHO OOOCHOBBIBATh KaXKJbIi ATall pEIICHUs,
UCXOJsl U3 TEOPETUUECKHUX MOJIOXKEHUH Kypca. Eciu cTyieHT BUAUT HECKOJIBKO MyTell pelieHns
npoOnemMsl (3a1a4M), TO HY)KHO CpPaBHUTh MX W BBIOpaTh camblil panuoHanbHbId. [lose3Ho 1o
Hayaja BBIYUCICHHM COCTaBUTh KPAaTKWW IUIaH perieHus mnpoobseMsbl (3amaumn). Permenue
MpoOJeMHBIX 3ajjad WM MPUMEPOB ClIeyeT M3jaraTh MOAPOOHO, BBIYMCIEHUS pacrojiaraTh B
CTpPOTOM TOPSAKE, OTHENssl BCIIOMOTaTeNIbHbIE BBIYMCIEHUS OT OCHOBHBIX. PemieHus npu
HEO0OXO0IMMOCTH HYXHO COIIPOBOXK/JIaTh KOMMEHTAPHUIMH, CXeMaMH, YePTEXKaMH U PUCYHKaAMHU.

Crnenyer MOMHHUTB, YTO peIIEHHE KaXJIOW ydeOHOW 3adaud JIOJDKHO JTOBOJMTHCS [0
OKOHYATEJIbHOTO JIOTMYECKOr0 OTBETa, KOTOPOro TpedyeT YCIOBHE, U IO BO3MOXKHOCTHU C
BbIBOJIOM. [losyyeHHBIH OTBET cielyeT MPOBEPUTH CIIOCOOaMH, BBITEKAIOIIMMU M3 CYIIECTBa
naHHOW 3amaun. llone3Ho Takke (ecmu BO3MOXKHO) pellaTh HECKOJbKHUMH CIoco0amMu U
CPaBHMTbH IIOJIyYE€HHBIE pe3ysbTaThl. PemeHue 3amad NaHHOTO THIA HY)KHO IPOJOJDKATH O
PUOOPETEHNUS TBEPABIX HABBIKOB B X PEIICHUM.

2 [ToaroroBka K MpakTUYECKUM 3aHATHSIM

[ToarotoBky K KaXIOMy TMPAKTHYECKOMY 3aHSATHIO CTYJIEHT [OJDKEH HadaTh C
O03HAKOMJICHHUSI C METOJMYECKUMHU YKa3aHUSMH, KOTOpBIE BKJIIOYAIOT COJEp)KaHHE pPaOOTHI.
TmarenpHOE MPOAYMBIBAHWE M M3y4E€HHE BOIPOCOB OCHOBBIBACTCS HA MPOPAOOTKE TEKYIIETO
Marepuaia JICKIIMH, a 3aTeM H3y4eHUs O0O0s3aTeIbHONM | JOTOJHUTEIBHOW JUTEPaTypHI,
PEKOMEH/IOBaHHYIO K JaHHOW TeMe. Ha ocHOBe WHAMBUAYAIbHBIX MPEANOYTCHHNA CTYACHTY
HEOOXOMMO CaMOCTOSITEIbHO BBIOpaTh TEMy JOKJIaga IO MpoOJieME W IO BO3MOXKHOCTH
MOJITOTOBUTH 10 HEMY MTPE3CHTAIIHIO.

Ecnm mporpamMmMolt  TUCHHUIIMHBI  TIPEIYCMOTPEHO BBINIOJIHEHHE IMPAKTUYECKOTO
3a/laHus, TO €ro HEOOXOJUMO BBIIOJHUTH C YYETOM MPEII0KEHHOW MHCTPYKIHMH (YCTHO HIIU
MMCbMEHHO). Bce HOBbIE OHSTHS IO U3y4aeMOi TeMe HEOOXOAMMO BbIYYUTh HAaU3yCTh U BHECTU
B TJIOCCapHii, KOTOPBIH IieIecooOpa3HO BECTHM C CaMOro Hayana u3ydeHusl Kypca. Pesymbrar
Takoi pabOThl JOJHKEH TMPOSIBUTHCS B CHOCOOHOCTH CTyA€HTa CBOOOJHO OTBETHUTH Ha
TEOPETUYECKUE BOMPOCH CEMUHAPA, €r0 BHICTYINICHUU U YYACTHH B KOJUIEKTUBHOM OOCYXICHUH
BOIIPOCOB M3y4aeMOM TE€MbI, MPABUILHOM BBIMIOJHEHUH MPAKTHUYECKUX 3aJaHUI U KOHTPOJIbHBIX
paboT.

B 3aBucumoctu OT cojaepkaHUs M KOJMYECTBA OTBEJACHHOIO BPEMEHHM Ha U3Y4EHHE
Ka)XJIOM T€MbI PAKTUYECKOE 3aHATHUE MOKET COCTOATh U3 YETBIPEX-TIATH YaCTEH:

1. O6cyxneHne TeOpEeTHIECKUX BOMPOCOB, ONPEACTCHHBIX MPOTPAMMOMN JUCIIUILITHNHBI.

2. Jloxmnan w/ uiu BRICTYIUICHUE C MPE3EHTAIUSMU 110 BEIOpaHHOH mpodieme.

3. O6cyx/1eHre BBICTYIIEHUN IO TeME — TUCKYCCHS.

4. BrIONHEHUE TPAKTHYECKOTO 3aJaHMsl C TMOCIEAYIONUM pa300poM MOTYYEHHBIX
PE3yIBTATOB WK OOCYXKACHHUE MPAKTUIECKOTO 3a/1aHu.

5. IloaBeneHue UTOTOB 3aHATHSI.

IlepBas 4acTb — O0OCYXJEHHE TEOPETUYECKHMX BOIMPOCOB — TMPOBOJUTCA B BUJEC
(bpoHTanpHON Oecelbl co BCcel TPYMION U BKIIOYAET BHIOOPOYHYIO IPOBEPKY MpEroaBaTesieM



TEOPETUYECKUX 3HAHUN CTYAEHTOB. [IprMepHas npoaomKuTeabHOCTs — 10 15 MunyT. Bropas
4aCcTb — BBICTYIUICHUE CTYIACHTOB C JOKJIAJAAMH, KOTOPBIE JOJDKHBI COIPOBOXIATHCS
MIPE3CHTALMAMU C LEIbI0 YCUJICHUS HAIVBIAHOCTU BOCIPHATHSA, IO OJHOMY M3 BOIIPOCOB
npakTudeckoro 3aHsaTusa. OOs3aTeNbHBIA 3JEMEHT [OKJIaJa — TPEACTaBICHHWE W AaHaIN3
CTaTUCTHUYECKUX TAHHBIX, 0OOCHOBAaHUE COLMAIBHBIX MOCIEACTBUI JI0O00T0 3KOHOMHYECKOTO
¢axra, sBieHuss win mnpouecca. [IpumepHas npogomkutensHocTh — 20-25 munyt. Ilocne
JOKJIaJIOB CIEAYEeT X 0oOCyXKJeHue — IucKyccus. B xone 3Toro srama npakTU4eCKOTO 3aHSTHUS
MOTYT OBITh 3aJIaHBl YTOUHSIONINE BOTIPOCH K TOKIaaunKam. [IpuMepHast mpoaomKUTeTbHOCTh —
n0 15-20 munyr. Ecnu mporpaMMoi mpeayCMOTPEHO BBIIOTHEHHE MPAKTHYECKOTO 3a/aHus B
paMKax KOHKPETHOM TEMBbI, TO IPENOAABATEISAMU OIPEACIACTCS €ro COACpKaHHE W JAETCs
BpeMsi Ha €ro BBHINIOJIHEHHE, a 3aMeT WAeT oOcCykaeHue pe3ynbraToB. llojaBeneHreM WTOTOB
3aKaHYMBAETCS PAKTUYECKOE 3aHATHE.

B nporecce moAroToBKM K MpaKTUYECKUM 3aHITHUSIM, CTyJIeHTaM HEO0X0AUMO 00paTUTh
0co00€ BHUMaHHE Ha CaMOCTOSITENIbHOE M3Y4YE€HHE PEKOMEHIOBaHHON y4eOHO-METOUecKol (a
TaKKe HayyHOM M mnomyisipHOM) surteparypel. CamocrosiTenibHas paboTa ¢ yueOHMKaMH,
y4eOHBIMU TOCOOMSIMHU, HAYYHOM, CIPABOYHOM W TOMYJISIPHOM JIUTEpaTypoil, mMaTepuaiaMu
NEepUOINYECKUX U3JaHuil u VIHTepHeTa, CTaTUCTUYECKUMM JAHHBIMM SBJIIE€TCS Hauboee
3¢ GEeKTUBHBIM METO/IOM IOJIyYEHUS 3HAHH, MO3BOJISIET 3HAYUTENIPHO aKTHBU3UPOBATh MPOLECC
OBJIAJCHUS UH(POPMAIIHEH, CTOCOOCTBYET 00Jiee TIIYOOKOMY YCBOCHHIO M3y4aeMOTO MaTepuara,
dbopMupyeT y CTYACHTOB CBOE€ OTHOIICHHE K KOHKpeTHOW mpobneme. bosee rimybokomy
PacKpbITHIO  BOIPOCOB  CHOCOOCTBYET 3HAKOMCTBO C  JIOMOJIHUTENBHOM  JIUTEpaTypoil,
PEKOMEH/IOBAHHOW NPENOJaBaTeieM IO KaXJ0H TEeME CEMHHApCKOrO WIA IPaKTUYECKOIro
3aHATHS, YTO MMO3BOJISIET CTYACHTAM MPOSIBUTH CBOIO MHAMBHUYaTbHOCTh B pAMKaX BBICTYILJICHUS
Ha JAHHBIX 3aHSTUSIX, BBISBUTH LIUPOKUN CIIEKTP MHEHUH 1O U3ydaeMoii mpoOieme.

3 CamocTosiTensHOE 3yueHne TeMbl. KoHcnekT

Koncnekt — nHambomnee coBepiieHHass u Haubosee cioxHas ¢opma 3amucu. CloBoO
«KOHCIIEKT» MPOUCXOIUT OT JIATUHCKOTO «CONSPectus», yTo o3HauyaeT «0030p, U3jokeHue». B
MPaBUJIBHO COCTABJIEHHOM KOHCIIEKTE OOBIYHO BBIJIEJIEHO CaMOE€ OCHOBHOE B M3y4aeMOM TEKCTeE,
COCpEZI0TOUEHO BHUMaHHE Ha HauOoJiee CYIIECTBEHHOM, B KPAaTKHUX M YETKHUX (HOPMYIHPOBKAX
0000111eHbI BaYKHBIE TEOPETUUECKHUE MOJI0KECHHUSL.

Koncriekr mnpezacraBnser co0oOif  OTHOCUTENBHO MOJAPOOHOE, MOCIENOBATEeIbHOE
U3JI0KEHUE COAep X aHMs MpoyuTaHHOro. Ha mepBbIX mopax menecooOpa3HO B 3amucsax ONnxke
JepxKaThCsl TEKCTY, Ipuleras 3a4acTyio K NpsMOMY IIUTHPOBAaHUIO aBTopa. B nmanpHelem, mno
Mepe BBIPAOOTKM HABBIKOB KOHCIEKTHPOBAHUS, 3allUCU OyayT HOCUTH Oojiee CBOOOAHBIM U
CKaTbIN XapakTep.

KoHcrnekt kHUTM 0OBIYHO BeAieTcs B TeTpaau. B camom Hayalle KOHCIEKTa YKa3bIBAaeTCs
dbamunus aBTOpa, MOJHOE Ha3BaHWE MPOU3BEACHUS, U3IATENbCTBO, IO U MecTo m3aanud. [Ipu
LUTUPOBAHUU O00s3aTelIbHAsA CChUIKA Ha CTpaHully KkHUrd. Eciaum mutara B3dra U3 coOpaHus
COUMHEHUI, TO HEOOXOIUMO yKa3aTh COOTBETCTBYIOIIUK TOM. CleayeTr MOMHUTH, YTO YeTKas
CCBIJIKA Ha MCTOYHHUK — HEMpPEMEHHOE MPaBWJIO KOHCIEKTHpoBaHMs. Eciu KoHCmekTupyercs
CTaThsl, TO YKa3bIBAaeTCs, TJIe ¥ KOTJa OHa Oblila HarmeyaTaHa.

KoHcrekt noapasaensieTcss Ha 4acTU B COOTBETCBTHH C 3apaHee MPOAYMAHHBIM TUIAHOM.
[TyHKTBI TTaHA 3aMKCHIBAIOTCS B TEKCTE WJIM Ha MOJSAX KOHcHekTa. [lucaTe ero pekomeHayercs
4eTKo U pa30opuMBO, TaKk Kak HeOpexkHas 3amuch C TEUEHHEM BPEMEHU CTaHOBUTHCS
MaJOMOHATHOU st ee aBTopa. CyliecTByeT MpaBWIIO: KOHCIEKT, COCTABIICHHBIM ISl ceds,
JOJI’KEeH OBITh M0 BO3MOXKHOCTH HAMKCAH TaK, YTOObI €T0 JIETKO MPOYUTAN U KTO-TMO0 APYroil.

@opMBI KOHCIIEKTa MOTYT OBITh Pa3sHBIMH M 3aBUCAT OT €ro IIEJIEBOTO Ha3HAYCHUS
(M3yyeHre MaTepuana B EJIOM WM TI0J OMPEIEICHHBIM YIIIOM 3PEHHs, TIOJrOTOBKA K JOKIIATY,
BBICTYIUICHHUIO HA 3aHATUU U T.J.), @ TAKKE OT XapakTepa mpousBeaeHus (MoHOTpadusi, CTaThs,
JOKyMEHT u T.M.). Ecmu pedbs uaeT mpocto o0 H3IOKEHHH cOAepaHHUs pabOThl, TEKCT



KOHCIIEKTa MOXXET OBIThb CIUIOIIHBIM, C BBIICJICHHEM 0CO00 BaXKHBIX IOJIOKEHHI
MIOAYEPKUBAHUEM WIN PA3IIUYHBIMU 3HAYKAMU.

B cnydae, korma He OrpaHHYMBAIOTCS MEPEIOKEHUEM COJCpKaHUs, a (UKCUPYIOT B
KOHCIIEKTE€ U CBOM COOCTBEHHBIE CYXKIEHMsSI 110 JAHHOMY BOIIPOCY WJIM JIONOJHSIOT KOHCIEKT
COOTBETCTBYIOIIMMH MaTepuagaMl HX JIPYIrMX HCTOYHUKOB, CJIEIyeT OTBOJUTH MECTO s
TaKoro poja 3amnuceil. PekoMenayercs pa3aeauTh CTpaHUIIbl TETPaaU MOI0JIaM 10 BEPTUKAIN U
B JIEBOM YacCTH BECTU KOHCIEKT NPOU3BEACHHUS, a B IPABOM CBOM JOIOJHUTEIIBbHbBIE 3aIUCH,
COBMeENIAsl UX IO COJIEPKAHUIO.

KoHncnektupoBanue B Oojblield Mepe, 4YeM JApyrue BHAbl 3aluced, IOMOraer
BBIpa0aThIBATh HABBIKH MTPABUIHHOTO M3JIOKEHUS B MMCbMEHHOHN (pOpMe BaXKHBIE TEOPETHUECKHIX
U TIPAKTHYECKUX BOMPOCOB, YMEHHE YETKO WX (OPMYIHMPOBATH M SCHO H3JaraTb CBOWMU
CIIOBaMH.

Takum oOpa3om, cocTaBlieHHE KOHCIEKTa TpeOyeT BIyMUYHMBOW pabOThI, 3aTpaThl
BpEMEHH U TpyJa. 3aTO BO BpeMsl KOHCIIEKTUPOBAHUS MPUOOPETAIOTCS 3HAHMS, CO3/1aeTcsl (POH]T
3aIHACEN.

KoHcnekt MoxeT ObITh TEKCTyaJbHBIM WM TEMaTH4YECKUM. B TeKCTyaabHOM KOHCIIEKTE
COXpAaHSETCs JIOTHUKA U CTPYKTYpa U3y4aeMoTro IMPOU3BEICHMS, a 3aliCh BEAECTCS B COOTBETCTBUU
C PAcIOJIOKEHHEM MaTepuana B KHUTe. 3a OCHOBY TEMaTHUECKOT0 KOHCIIEKTa OepeTcs He IUIaH
MIPOU3BEACHNUS, a COJePKAHUE KAKOH-JINOO0 TEMBI WM MPOOIEMBI.

TexkcTyanbHBIH KOHCIEKT KeJlaTeIbHO HauWHATh MOCJe TOT0, KaK BCS KHUra POYUTaHa U
IPOJyMaHa, HO 3TO, K COXKAJEHHIO, HE BCEr/la BO3MOXXHO. B mepByro ouepenp HE0O0X0auMO
COCTaBUTH IUIaH MPOU3BEICHUS MUCbMEHHO WJIM MBICIIEHHO, TIOCKOJIBKY B COOTBETCTBUU C ITHUM
IUIAaHOM CTpOMTCA JaibHedmas pabora. KoHcnekT BkiIrodaer B ceOsl TE3UCHI, KOTOpBIE
COCTaBJIAIOT €ro OcHOBY. Ho, B oTim4me OT TE3UCOB, KOHCIEKT COIAEPKUT KPATKYIO 3allUCh HE
TOJIBKO BBIBOJIOB, HO U J0KAa3aTeNbCTB, BIUIOTh 0 (pakTmyeckoro marepuana. Muaue rosops,
KOHCIIEKT — 3TO PACIIMPEHHBIC TE3UCHI, JOMOJHEHHBIE PACCYKACHUSMH M JOKAa3aTEeIbCTBAMU,
MBICIISIMHM U COOOPAKEHUSIMUA COCTABUTENS 3alUCH.

Kak npaBuio, KOHCHEKT BKIKO4YaeT B ce0f M BBINUCKHM, HO B HEr0 MOTYT BOWTH
OTJENIbHBIE MECTa, LUTHpPYEMble JIOCIOBHO, a Takke (PakThl, mpUMepbl, HUQPHL, TaOIULBl U
CXEeMBbl, B3AThIe U3 KHUTU. CliefyeT IOMHHTh, YTO paboTa HaJl KOHCIEKTOM TOJIBKO Torjaa Oyner
TBOPYECKOM, KOTla OHA HE OIPAaHUYEHA TEKCTOM M3y4aeMoro npousseneHusa. Hy)kHO 1ONONIHATH
KOHCIIEKT JAHHBIMU U3 IPYrUMHU UCTOYHHUKOB.

B koHcnekTe HeoOXOAMMO BBIIEIATH OTAEIbHBIE MECTa TEKCTAa B 3aBUCUMOCTH OT MX
3HaYMMOCTH. MOXKHO  HOJb30BAaThCA  pa3IMYHBIMU  CIIOCOOAMU:  MOJYEPKUBAHUAMU,
BOIIPOCUTENIBHBIMU U BOCKJIMLIATEJIBHBIMU 3HAKAMM, PEIJIMKaMH, KPaTKUMU OLIEHKAaMH, IHUCATh
HAa IOJIIX CBOMX KOHCIIEKTOB CJIOBA: «BAYKHOY, «OYEHb BAKHO», «BEPHO», «XapaKTEPHO».

B KOHCHEKT MOT'yT NMOMelaThcs AUarpaMmbl, CXeMbl, TaOIHIIbI, KOTOPbIE MPUIATYT EMY
HarJIsJHOCTb.

CocTaBleHHIO TEMaTU4YECKOTO KOHCIEKTa INPEIIIECTBYET TIIATEIbHOE H3Y4EHUE BCEH
JIUTEpaTyphl, MOJOOpaHHON Ul PAcKpbITHS JaHHOW TeMbl. bbiBaeT, yTo Kakas-iubo Tema
paccMaTpuBaeTCsl B HECKOJIBKMX IUIaBaX WJIM B Pa3HBIX MECTax KHUTHM. A B KOHCIIEKTE BECh
MaTepHuall, OTHOCAILIMICA K TeMe, OylIeT cOCpeoTOueH B OJHOM MecTe. B miaHe KoHCHekTa
pPEKOMEH/yeTcs JenarTh MOMEeTKH, K KakUM MCTOYHUKaM (BIUIOTH JO CTPaHUIBl) MPUIETCS
oOpaTuThCs Il PACKPhITHS BOMPOCOB. TeMaTHUeCKH KOHCIEKT COCTaBIJISETCS OOBIYHO ISt
TOT0, YTOOBI ITy0Xe M3y4UTh ONpEAETICHHbIH BONPOC, MOATOTOBUTHCS K JTOKIALY, JEKIHUH HUIIH
BBICTYIIJICHUIO Ha CEMHHAPCKOM 3aHATUU. TakoW KOHCHEKT MO COJEp)KAHUIO MPHUOIMKaeTCs K
pedepary, nokinaay mo M30paHHON TeMe, OCOOCHHO €ClIM BKJIKYaeT M COOCTBEHHBIM BKJIaa B
U3yYeHHe MPOOIIEMBIL.



METO/JNYECKUE YKA3AHUA
K CaMOCTOSATENbHOM paboTe CTYACHTOB IO TUCIUILTAHE

«/HTErpUpPOBAaHHBIE CUCTEMBI TPOCKTUPOBAHUS U YIIPABICHUS»
JUTSI CTYZICHTOB HaIlpaBJICHUS
Hanpasnenue noaroroBku 15.03.04 ABTomMaTH3aMs TEXHOJOTHYECKHUX MPOLIECCOB U

MIPOU3BOJICTB

Hanpasnennocts (mpoduis) "ABTOMaTU3a1MS TEXHOJIOTHYECKUX MTPOLIECCOB U

MPOU3BOACTB"

CocraBurens: D.E. Tuxonos

Iloamucano B me4yaTh T.

®opmat 60x84 1/16. Yeu. . 1. 2,6

Bbymara oducnas. Tupax 50.

7



HTU (¢pumman) ®PT'AOY BO «CeBepo-KaBkaszckuii penepanbHblii yHUBEPCUTET»

r. HeBunHomeICCK, yi1. ["arapuna,l

Otneuvarano B HTU (¢punmman) CKOY



	46_Metod_Integrir sistemy proekt i uprav_15.03.04_OFO_2022_lab
	Введение
	Лабораторная работа №1 Создание простейшего проекта в программе TRACE MODE
	=RTM0|GET!Параметр

	Контрольные вопросы
	Лабораторная работа №2  Реализация логических функций при помощи scada–системы TRACE MODE
	Порядок выполнения лабораторной работы
	Создание графического экрана
	Привязка аргумента экрана к каналу
	3.2.1 Создание программы на языке Техно FBD

	Контрольные вопросы (1)
	Лабораторная работа №3 Реализация одноконтурной системы автоматического регулирования при помощи SCADA–системы TRACE MODE
	Порядок выполнения лабораторной работы
	3.3.4 Привязка аргументов программы

	Контрольные вопросы (2)
	Лабораторная работа №4 Синтаксис Техно IL
	Контрольные вопросы (3)
	Лабораторная работа №5  Разработка графического интерфейса интегрированных систем управления
	Контрольные вопросы (4)
	Лабораторная работа №6 Разработка автоматизированной системы управления
	Этапы разработки автоматизированной системы управления
	Настройка инструментальной среды
	Создание проекта
	Создание пользовательской библиотеки компонентов
	Добавление базовых элементов
	Добавление собственных компонентов в библиотеку


	Контрольные вопросы (5)
	Лабораторная работа №7 Разработка шаблонов графических экранов интегрированных систем управления
	Этапы разработки шаблона графического экрана
	Добавление шаблонов экранов
	Настройка параметров экрана
	Размещение графических элементов (ГЭ) экрана и задание статических атрибутов
	Создание аргументов экрана
	Настройка динамизируемых атрибутов ГЭ
	Настройка динамических свойств ГЭ
	Размещение кнопок и настройка событий на их нажатие
	Создание графических объектов

	Контрольные вопросы (6)
	Лабораторная работа №8 Разработка шаблонов программ интегрированных систем управления
	Этапы разработки шаблона программ
	Создание шаблона программы
	Создание аргументов шаблона программы
	Разработка программы
	Отладка программы
	Узлы проекта и базы каналов

	Контрольные вопросы (7)
	Лабораторная работа №9 Разработка АСУТП в среде SCADA системы TRACE MODE 6
	Методика выполнения работы

	Теоретические сведения
	1. СТРУКТУРА СИСТЕМЫ
	Принципы разработки проекта в ИС
	Технология разработки проекта в ИС
	Классификация компонентов
	Классификация слоев
	Классификация узлов

	2. Меню и панель инструментов ИС
	Меню ‘Файл’ и главная панель инструментов ИС
	Панель переходов между окнами ИС
	Задание общих настроек ИС
	Вкладка ‘Интегрированная среда разработки’
	Сохранение проекта для редактирования
	Сохранение проекта для запуска

	3. Редактирование структуры проекта
	Меню и главная панель инструментов навигатора проекта
	Создание объектов структуры
	Удаление объекта структуры
	Перемещение объектов структуры
	Копирование и вставка объекта структуры
	Редакторы каналов

	4. Отладка проекта в ИС
	Профайлеры
	Профайлер с поддержкой графических экранов
	Профайлер без поддержки графических экранов

	5. Программирование алгоритмов в TRACE MODE 6
	Подключение программы к проекту
	Выбор языка программирования
	Создание элементов программ с помощью табличных редакторов

	6. Разработка графического интерфейса
	Редактор представления данных
	Режимы работы РПД
	Главное меню и панели инструментов РПД
	Задание параметров РПД
	Задание параметров графического экрана
	Задание аргументов графического экрана
	Операции с графическими элементами

	Задание типовых свойств ГЭ
	Статические атрибуты ГЭ
	Динамизация атрибута ГЭ
	Динамические свойства ГЭ
	Динамическая заливка ГЭ
	Динамическое перемещение ГЭ
	Динамическое масштабирование ГЭ
	Динамическое вращение ГЭ
	Динамический контур ГЭ
	Функции управления ГЭ
	Функция передачи значения
	Функция управления видимостью ГЭ
	Функция перехода на экран

	7. Описание встроенных графических элементов
	Группа ГЭ ‘Ломаные’
	Группа ГЭ ‘Объемная графика’
	Группа ГЭ ‘Графики’
	Группа ГЭ ‘Приборы’


	Контрольные вопросы (8)

	46_Metod_Integrir sistemy proekt i uprav_15.03.04_OFO_2022_srs
	Введение
	1 Подготовка к лабораторным занятиям
	2 Подготовка к практическим занятиям
	3 Самостоятельное изучение темы. Конспект


