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BeBeaeHue

Cospemennass ACVYTII  (aBromaTu3WpoBaHHAs CHCTEMa  YNPaBICHMS  TEXHOJOTHYECKUM
IpoLeccoM) TMpeACTaBiIsAeT Co00i MHOTOYpOBHEBYIO YEJIOBEKO-MAIMHHYIO CHCTEMY  YIIPaBJICHUS.
Cozganne ACY CHOXHBIMU TEXHOJIOTMMECKMMHU TPOIECCAMHU  OCYILECTBISIETCS C  HCTOIb30BaHUEM
ABTOMATHMYECKUX HMH(POPMAILMOHHBIX CHUCTEM cOoOpa JaHHBIX U BBIUMCIUTENILHBIX KOMIUIEKCOB, KOTOpbIE
IIOCTOSSHHO ~COBEPLUEHCTBYIOTCA 10 MEPE SBOMIOLMU TEXHMYECKHX CPEACTB M INPOrpaMMHOIO
obecreyeHus.

HenpepbiBHyto BO Bpemenu kapruny paszBurua ACYTII MoxHO pasgenurs Ha TpU 3Tana,
00YCJIOBJICHHBIC TIOSIBJICHUEM Ka4eCTBEHHO HOBBIX HAYYHBIX HACH M TEXHMUECKHX CpelncTB. B xome
UCTOPUM MEHSIETCA XapakTep OOBEKTOB M METOAOB YMPaBICHUS, CPEACTB aBTOMATH3AIMM M JIPYTHX
KOMIIOHEHTOB, COCTABJIIONIMX COIEP)KAHUE COBPEMEHHOM CHUCTEMBI YIPABIICHUS.

[TepBrIit sTanoTpakaeT BHEJIpPEHHE CHCTEM aBToMaTudeckoro peryiampoBanusi (CAP). OO6wvexTramu
yIpaBJIE€HUS Ha 3TOM JTalle SIBISIOTCS OTJEJbHbIE NAapaMeTpbl, YCTAHOBKH, arperaThl; pelIeHHe 3ajad
cTa0WwinM3alyy, MpPOrpaMMHOIO YIpaBJICHUs, CIIeXeHus nepexoaur or dyenoBeka k CAP. YV uenoseka
MOSIBIISIFOTCST (PYHKIMU pacueTa 3aJlaHus U MapaMeTpbl HACTPOUKU PETYISITOPOB.

Btopoit sTan- aBTOMaTH3aIMA TEXHOIOTMUECKHUX TporeccoB. OOBEKTOM YIPaBICHHS CTAHOBUTCS
paccpeioTOYEeHHas! B MPOCTPAHCTBE CUCTEMA; C MOMOIBIO CUCTEM aBToMaTuueckoro ynpasieHus (CAY)
peammByloTcs Bce Oolee CIOKHbIE 3aKOHBI YIPAaBJICHHS, pEHIAOTCS 3aJadd  ONTUMATbHOTO |
aJJalITUBHOTO YTIPAaBJICHUS, TIPOBOAUTCA WICHTU(UKAIMSA O0BEKTa M COCTOSHUNA CHCTEMBI. XapaKTepHOU
OCOOCHHOCTBHIO ~ 3TOrO  dTama SBISETCS  BHEJAPEHWE CHUCTEM  TEJIEeMEXaHMKU B  YIpaBJICHUE
TEXHOJIOTHIECKUMH TporieccaMu. YesoBeK Bce OoJblle OTHASIeTCs OT OOBEKTa YIPaBJICHUS, MEXIY
O00BEKTOM U JIHUCTIETYEPOM BBICTPAMBACTCS UENBIA psii M3MEPUTENBHBIX CHUCTEM, HCTIONHUTEIHHBIX
MEXaHU3MOB, CPEJICTB TEJIeMEXaHUKH, MHEMOCXEM U APYruX cpeicTB oToOpaxkeHus unpopmaimu (COUN).

TpeTunii sTam- aBTOMAaTH3MPOBAaHHBIE CHCTEMBbl YIPABICHUS TEXHOJOTMYECKUMU TIPOLECCAMU -
XapaKTepH3yeTCsl BHEJPEHHEM B YINPABICHHE TEXHOJIOTMYECKUMH MPOLECCAMHU  BBIYUCIUTEIBHOM
TeXHUKU. BHauane - mpUMeHEeHHe MHKPOIMPOIECCOPOB, MCIONb30BaHME HA OTJEJbHBIX (ha3ax yIpaBiIeHUSI
BBIUMCIIMTEIILHBIX CHCTEM; 3aTE€M aKTHUBHOE pa3BUTHE YEJIOBEKO-MAIIMHHBIX CHCTEM YIpaBICHUS,
MHKCHEPHOM TICUXOJIOTWHM, METOAOB M MOJEJEH HCCIEOBaHMS OIepalid M, HAKOHEll, JHUCIETYEpPCKOE
yIpaBJieHHE HA OCHOBE MWCIIOJNB30BAHKMS AaBTOMATHYECKHMX HH(OPMAIMOHHBIX CHUCTEM cOOpa JaHHBIX U
COBPEMEHHBIX BBIYUCIIUTEIHHBIX KOMIUIEKCOB.

Ot oJrama K JTaly MEHUIMCh W (YHKIMH uYeJoBeKa (omepaTopa/qucreTdepa), HPU3BaHHOIO
obecrneuuTh perjJaMeHTHoe (PYHKIMOHMPOBAHME TEXHOJIOTMYECKOro mporecca. Pacummpsercss kpyr 3anad,
pelaeMbIX Ha  YpPOBHE  YIpaBJICHWS; OrPAaHWYCHHBIA MPSMOM  HEOOXOAMMOCTBIO  YIpaBJICHHS
TEXHOJIOTMYECKHM TPOIIECCOM Ha0op 3ajay TMOMNOJNHIETCS KAa4eCTBEHHO HOBBIMHM 3ajJlauaMM, paHee
UMEIOIIMMHU BCTIOMOTaTEIbHbIM XapakTep WIKM OTHOCAILIMECS K APYrOMY YPOBHIO YIPaBIICHUS.

JlucrieTyep B MHOTOYpPOBHEBOM aBTOMATH3MPOBAHHOM CHCTEME YIPABICHUS TEXHOJIOTMYECKUMU
nporieccaMu TiomydaeT HHpopMmaimio ¢ MoHuTopa OBM WM ¢ 37eKTpOHHOM CHCTEMBI OTOOpaXKeHHs
MHpOpMAIMK W BO3ACHCTBYET Ha OOBEKTHI, HAXOMASIIMECS OT HETO Ha 3HAYMTEIHLHOM PACCTOSHHU C
MOMOUIbI0  TEJIEKOMMYHUKALMOHHBIX CHCTEM, KOHTPOJUIEPOB, HHTEJUIEKTYaJIbHbIX HCIIOIHUTEIbHBIX
MEXaHU3MOB.

OcHOBOM, HEOOXOAUMBIM ycloBHEM 3((EKTUBHOM peamm3alyy AUCHETYEPCKOro  yIpaBlICHUs,
AMEIOIETO SIPKO BBIPAKCHHBIA JUHAMHYECKUNA XapaKTep, CTAHOBUTCs pabora ¢ wuHbDOpMalmew, T. €.
nporiecchl cOopa, Tepenadn, oOpabOTKH, OTOOpakeHwWs, mpeacTabieHus uHpopMamm. OT gucreTdepa
yXKe TpeOyeTcsi He TONBKO Npo(eCCHOHATBHOE 3HAHHME TEXHOJOTHYECKOro TpOIECCa, OCHOB YIPABICHUS
YM, HO U OTBIT paboThl B MHADOPMAIMOHHBIX CUCTEMaX, yMEHHe MPUHUMATh pelieHue (B auanore ¢ OBM)
B HEUITAaTHBIX U aBapuiiHbIX CUTyalMsX M MHoroe Jpyroe. Jlucmeruep CTaHOBUTCS TIJIaBHBIM
JEHUCTBYIOLMM JIMLIOM B YIPABJICHUN TEXHOJIOTMYECKHUM IPOLECCOM.

["oBOpst 0 AUCTIETUYEPCKOM YIpaBJICHWM, HEJIb3sl HE 3aTPOHYTH MPOOJIEMY TEXHOJIOIMYECKOro pHCKa.
TexHonmornueckue MPOIECCHl B JHEPreTHKe, HeTEeTra3oBOM M pAE IPYTHUX OTpaciiei MPOMBIILIIEHHOCTH
SBJISIIOTCSI TIOT€HIMAJIbHO ONACHBIMU U NPU BO3HMKHOBEHMH aBapHil MPUBOJAT K UEJIOBEUECKUM JKEpPTBaM,
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a TaKkKe K 3HAYMTEIHHOMY MaTEpHAJIbHOMY M IKOJIOrHY4ecKoMmy yiiepOy. CTaTHUCTHKAa TOBOPHT, YTO 32
TPUALATH JIET YUCIIO YYTEHHBIX aBapHil ylIBamBaeTCs MPUMEPHO KaXKable JecsTh JeT. B ocHoBe moboit
aBapyy 3a UCKIIIOYEHUEM CTUXMIHBIX O€JCTBHI JIEKUT OIIMOKA YEeJIOBEKA.

B pesynbraTe aHamm3a OONbIIMHCTBA aBapuil M IMPOMCLIECTBUMH Ha BCEX BHUAAX TpaHCIOpTa, B
NPOMBIIIUICHHOCTH W DJHEPreTHKEe OBUTM TONy4YeHbl WHTepecHble aaHHble. B 60 - X rogax ommoOka
yeJioBeKa OblIa MepBOHAYaIbHOW NMpUYMHOM aBapuii juiib B 20% ciydaes, Toraa Kak K KoHiy 80-x moms
"gyesoBeueckoro ¢akropa" crana npudmmwkaThes K 80 %.

OnHa ¥W3 TpUYMH 3TOM TEHIEHIMH - CTapblil TPaJWIMOHHBIM TMOAXOJ K TNOCTPOCHUIO CJIOMKHBIX
CHUCTEM YIpaBIICHUS, T. €. OpPHCHTAIM HA TPUMEHEHHE HOBEHIIMX TEXHUYECKUX U TEXHOJIOTHMYECKUX
JTOCTIKEHHH W HEJOOLCHKa HEOOXOAUMOCTH TIOCTPOCHUS AS(MGPEKTHBHOTO YEJOBEKO - MAIIMHHOTO
uHTepdeiica, OpHEHTUPOBAHHOIO Ha YEJIOBEKa ([IucrieTdepa).

Takmm o00pa3zoM, TpeOoOBaHME TOBBIMICHHS HAJEKHOCTH CHUCTEM JIHCTIETYEPCKOrO YIpaBJICHUT
SBISIETCSI OJIHOM W3 TIPENNOCHUIOK TIOSBICHUWS HOBOIO TOAXOAa TMPH pa3pabdOTKE TaKUX CHCTEM:
OpUEHTALMsl Ha orepaTopa/Aucneryepa M ero 3aJadyu.

Kommermmss SCADA (Supervisory Control And Data Acquisition - nucrieTuepckoe ymnpaBlieHUE |
cOOp JaHHBIX) Tpeaonpe/eseHa BCEM XOAOM pA3BHUTHS CHCTEM YIPABICHUS U pe3yIbTaTaMU HAydHO-
texHmaeckoro mnporpecca. Ilpumenenne SCADA-TeXHONOrMI MO3BOISET AOCTHYL BBICOKOTO YPOBHS
aBTOMATM3allMM B PEIICHHM 3aJad pa3pabOTKH CHUCTEM yImpaBleHuWs, cOopa, 0oOpabOTKH, mepemadu,
XpaHeHUs U OTOOpakeHust MHYOpMALWK.

JIpy’KeCTBEHHOCTh UelioBeKo-Mammuaoro marepdeiica (HMI/MMI), npegocrasmssemoro SCADA -
CHUCTEeMaMHy, MOJHOTA W HATJSIIHOCTH TPECTaBIsIeMON Ha dKpaHe MHPOPMAIMH, TOCTYIMHOCTh "phldaroB”
yhpaBjeHus, yZ0OCTBO TMOJNB30BaHMS TMOJACKa3KaMU M CIPaBOYHOM CHCTEMOHM M T. J. - TOBBIIIAET
3(eKTHUBHOCTD B3aUMOJEUCTBHS ANCIIETYEPA C CHCTEMOW M CBOAUT K HYJIO €r0 KPUTHYECKUE OIIMOKU
NpU yTIPaBJICHAML.

Cnenyer ormerurb, uTo KoHuemms SCADA, OCHOBY KOTOpPOH COCTaBJSIET aBTOMAaTU3HPOBaHHAS
pa3paboTka CHUCTEM YIpaBleHUs, MO3BOSET PEIIUTh €LIe psii 3ahad, JAOII0e BpPEeMsl CUMTABLIMXCS
Hepa3peIIMMBIMU: COKPATHTh CPOKH Pa3padOTKH TPOCKTOB MO aBTOMATH3AIMU U TPSIMbIE (DUHAHCOBBIC
3aTpaThl HA UX Pa3paboTKy.

B mnactrosmee Bpemss SCADA sBIsSe€TCS OCHOBHBIM M HAaWOOJie€ TEPCTIEKTUBHBIM METOIOM
ABTOMATHM3HUPOBAHHOTO YIIPABIICHUS CIIOKHBIMU JTHHAMUYECKAMH CUCTeMaMu (TIporieccamm).

VYpaBrieHre TEXHOJIOIMUECKUMU Tporieccamu Ha ocHoBe cucteM SCADA crTano ocymecTBIsAThCS B
MepeIOBhIX 3amagHbiX cTpaHax B 80-¢ romel. O0nacTh NPUMEHEHHS OXBAaTBHIBAET CIIOXKHBIE OOBEKTHI
SNIEKTPO- W BOJOCHAOXKEHMS, XUMHUUEcKue, HedTrexummieckue U  HedrenepepadaThIBAIOLIME
NPOM3BOJICTBA, KEJIE3HOIOPOXKHBIN TPAaHCTIOPT, TPAHCHIOPT HE(TU U rasa u Jp.

B Poccum nucneTdepckoe ympaBieHHE TEXHOJIOTMIECKHMHU TMpOIeCCaMU OMUPANIOCh, TIaBHBIM
0o0pa3oM, Ha OMBIT OMNEPATHBHO-AUCIIETYEPCKOro mnepcoHana. [loaTomy mepexon K YIpaBICHUIO Ha
ocHoBe SCADA-cucTteM cTall OCYIIECTBISITHCS HECKONBKO mo3aHee. K TpynHocTaM ocBoeHust B Poccun
HOBOHM HMH(OPMAIMOHHON TeXHONOTHH, Kakoh sBISIFOTCS SCADA-CHCTEMBI, OTHOCHTCS KaK OTCYTCTBHE
AKCIUTyaTaIMOHHOTO OMNbITa, TaK M HeJocTaToK wHpopMaimu o pasmmaHeix SCADA-cuctemax. B mupe
HACUWTBHIBACTCA HE OAMH JIECATOK KOMIAHWI, aKTHUBHO 3aHUMAIOIIUXCS pa3pabOTKOW W BHEIPEHUEM
SCADA-cuctem. Kaxngas SCADA-cuctema - 310 "know-how" xoMmaHmy u mosTomMy JaHHbIE O TOW WIA
MHOW CHCTEME He CTOJIb OOILHPHBI.

Bonbinoe 3HaueHwe MpU BHEIPEHUM COBPEMEHHBIX CHUCTEM JUCTIETYEPCKOTrO YIPABICHHUS HMEET
pelleHre CIeIyIoUMX 3a1ay:

— BboIOOpa SCADA-cuctembl (Mcxoast w3 TpeOOBaHMM M OCOOCHHOCTEH TEXHOJIOrMYEeCKOro
nporiecca);
— KaJpOBOrO CONPOBOXKICHHSI.

Bribop SCADA-cuctemMbl TpejcTaBsieT COO0OM JOCTATOYHO TPYAHYIO 3aaady, aHaJOTHIHYIO
OPUHATHIO ~ PEIICHWA B YCJOBMSIX  MHOTOKPUTEPHUANILHOCTH,  YCJIOKHEHHYIO  HEBO3MOXKHOCTHIO
KOJIMYECTBEHHON OLICHKU psifia KPUTEPUEB W3-3a HeJlocTaTKa MH(OpMAIK.

[TonroroBka CHELMAIUCTOB MO pa3pabOTKe U OKCIUTyaTalldd CHUCTEM YIpaBjieHHs Ha 0ase
nporpamMMHoro obecrnieuenuss SCADA ocyiecTBiIsieTcs Ha CHELMAIM3MPOBAHHBIX KypcaxX pasJIMIHbIX
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¢upM, Kypcax MOBBILICHUS KBalMpukaimi. B HacTosimee BpeMs B y4eOHbIE IUIaHBI PAZa TEXHHYECKHX
YHUBEPCUTETOB HAadajl BBOJUTHCS JUCIMIUIMHBI, CBsA3aHHble ¢ mydeHuemM SCADA-cucteM. OmHako
crempaibHas smrepatypa 1no SCADA-cuctemMaMm OTCYTCTBYET; MMEIOTCS JIMIIb OTJEJbHbIE CTaThbU U
pEeKJIaMHbIE NPOCTIEKTHI.

B pesynbTare BBINOMHEHMS] NPAKTUYECKUX AAHATHI OCBaMBAIOTCS CJIECAYIOLIME KOMIIETEHLIMH:

OK-3 TOTOBHOCTBIO K CAMOPa3BUTHIO, CAMOPEAIIM3AIMY, HCTIONIF30BAHMIO TBOPUYECKOrO MOTEHIHANA
3HaTh METOIbI CaMOpPA3BHUTHS, CaMOpCAM3AlNH, HFCTIONb30BaHM TBOPYECKOrO TIOTEHIMANa B 3ajadax
NpPUMEHEHUs MHTETPHPOBAHHBIX CHCTEM MPOSKTUPOBAHMS M YIPaBIICHUS

YMeTh NpuMEHITh METONIbl CaMOpPa3BUTHS, CaMOpeaJM3alliy, HCTIONb30BaHMs TBOPYECKOro MOTEHIMAa
B 3aJlayax MPUMEHEHUsS MHTETPUPOBAHHBIX CHUCTEM INPOCKTUPOBAHKS H YIPABICHUS

BaaneTs MeTomaMm CaMOpas3BHTHS, CaMOpEaJM3alliM, HCTIONB30BAHMS TBOPYECKOTO TIOTEHIMAla B
3aJlayax MPUMEHEHUsS MHTETPUPOBAaHHBIX CHUCTEM NPOSKTUPOBAHMS U YIPABIICHUS

[IK-5 cnocobHOCTRIO pa3padaThiBaTh (DYHKIMOHAIBHYIO, JIOTMYECKYI0 M TEXHHYECKYIO OpraHH3aIMio
ABTOMATM3MPOBAHHBIX M aBTOMAaTHUECKMX  MPOM3BOACTB, MX  DJJEMEHTOB,  TEXHMYECKOTO,
QITOPUTMUYECKOTO M TPOrpaMMHOr0 o0ecreueHnss Ha 0a3e COBPEMEHHBIX METOHOB, CPEACTB U
TEXHOJIOTUHA TMPOEKTHUPOBAHUS

3Harb METOIbl  pa3paboTku  (YHKIMOHAJIBHOW, JIOTMMECKOM M TEXHMIECKOW  OpraHu3aliu
ABTOMATM3MPOBAHHBIX M  aBTOMAaTHYECKMX  NPOM3BOACTB, MX  DJEMEHTOB,  TEXHUYECKOTO,
QITOPUTMUYECKOTO M TPOrpaMMHOr0 o0ecreueHuss Ha 0a3e COBPEMEHHBIX METOAOB, CPEIACTB U
TEXHOJIOTMH TIPOCKTUPOBaHMA B 3aJadax MNPUMEHEHUS HWHTETPUPOBAHHBIX CHCTEM TPOSKTHPOBAHUSA U
YIIpaBIICHUS

YMeTb  pa3pabaThiBaTh  (YHKIMOHAJIBHYIO,  JIOTHMECKYI0O M TEXHHYECKYI0  OpraHHM3alMio
ABTOMATM3MPOBAHHBIX M  aBTOMAaTHMYECKHX  MPOM3BOACTB, MX  DJEMEHTOB,  TEXHHYECKOTrO,
aJrOPUTMUYECKOr0 W TPOrpaMMHOr0 obOecrieueHuss Ha 0a3e COBPEMEHHBIX METOJOB, CPEICTB H
TEXHOJIOTWHA TIPOSKTUPOBAHMS B 3aJadax MPUMEHEHWS HHTETPUPOBAHHBIX CHCTEM TIPOSKTHUPOBAHUS U
yIIpaBJICHUS

BaaneTh crnocoOHOCTRIO pa3pabaThiBaTh (PYHKIMOHAJIBHYIO, JIOTMIECKYIO U TEXHHYECKYIO OpraHM3alMio
aBTOMATH3UPOBAHHBIX M ABTOMAaTHYECKHMX  TMPOM3BOACTB, WX  DJEMEHTOB,  TEXHHYECKOro,
AITOPUTMUYIECKOTO W TIPOrPpaMMHOTO o0ecrieueHnst Ha 0a3e COBPEMEHHBIX METONOB, CPEJICTB H
TEXHOJIOTWHA TPOSKTUPOBAHMS B 3aJadax MPUMEHEHUS MHTETPUPOBAHHBIX CHCTEM IPOSKTHUPOBAHUS U
yIpaBJICHUS

[TITK-1 - crnocoOHOCTBIO pa3pabaThiBaTh NPAKTUIECKHE MEPONPUATHS MO COBEPILIEHCTBOBAHUIO CHCTEM U
CPEICTB aBTOMATHM3aIMM W YNPABJICHWS V3TOTOBJICHHEM TIPOAYKIMH, €€ JKM3HCHHBIM IMKIOM |
Ka4eCTBOM.

3HaTBh METO/ABl COBEPIICHCTBOBAHUA CHCTEM U CPEJCTB aBTOMATH3aLMM M YNPABICHHS W3TOTOBJICHHEM
NPONYKIMY, €€ KM3HEHHbIM ILIMKJIOM U KauyeCTBOM.

YMeTh  pa3pabaThiBaTh NPAKTHUUECKHE MEPONPHATHSA I0 COBEPIICHCTBOBAHMIO CHCTEM H CPEICTB
aBTOMATH3ALMU U YIPAaBJICHUS HM3TOTOBJICHUEM MPOAYKIMH, €€ KU3HEHHBIM LIMKJIOM U KaueCTBOM
Buae Th ciocOOHOCTHIO pa3padaThiBaTh NPAKTUYECKHUE MEPONPUATHSI TI0 COBEPILEHCTBOBAHUIO CHCTEM M
CPE/ICTB aBTOMATH3AIMU U YIPABJICHUSI M3TOTOBJICHUEM NPOIYKIMH, €€ KU3HEHHbIM LIMKJIOM M
KayeCTBOM



JlaGoparopnasi padora Nel

«Co3nanue nporpamMmsl Ha si3bike FBD»

3anyctute Concept. Cosmaitre HoBbIi poekT File — New project. BeimosnnTe koHGUTyprupoBaHHe KOHTPOJUIEPa.
3akpoiite okao PLC Configuration. Co3maiite HoByto cekimto File — New section..., Beioepute s3pix FBD u BBeuTe rimst
ceknuu (1o 32 CUMBOJIOB), KOTOPOE JIOJDKHO OBITh Y HUKAIBHBIM JUIS BCETO MPOEKTA U JIOJDKHO YIOBJICTBOPSTH COTVIAIIICHUSIM
crangapta [EC 61131-3 mo uMeHu, BIPOTUBHOM Cllydae MOsBHTCH coobmeHue 00 ommokax. CornacHo CTaHIapTy, TOJIBKO
OYKBBI IO3BOJITIOTCST KaK MEPBEIA CHMBOJ HMEHHU CEKIMHU. B pe3yibTrate onmMCaHHBIX BBILIE ACHCTBUH MOSIBUTCS MTOJIE IS
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3aJaBacMbIe B SIBHOM BHIE Ha BX0Jax/BbIXoaax FFB, moryTt nepecekatscst ;pyruM 0OBEKTOM, HO HE JOJDKHBI HapyIIaTh
TPaHUIIBI TYCCK CETKU.

Yro6b1 BcTaBuTh FFB B cexmmto, octatouno Habpars komanay mento Objects — FFB selection... luasoroBoe okHO
FFBs from Library 6yzaet otkpbiTo. C IOMOIIIBI0 KOMaHHOM KHOMKH Library... B 3ToM 1MaioroBOM OKHE OCYIIECTBIICTCSI
BEIOOD OMOIHMOTEKH, M3 KOTOpOit Oy ayT BeIOUpaThest FFB. [l oToOpaxenus yxe coznannbix DFB, uToOb1 BBIOpaTh 0mH U3
HUX, UCIIOJIb3yeTcst koMmanaHas kaonka DFB. Teneps momectute Be1Opanusiii FFB B cexnmro.

Ecmm miHus cBs3u, obecrieunBaronias coequHenue ¢ apyruMm FFB, 3adukcupoBana, To 310 coemuHeHue Oynet
KOHTpoJmpoBaThes penakropom FBD. Eciu ske moo0HOE coeMHEHNE 3ampenieHo, TO OyIeT BBIIAHO COOOIIEHUE O eTo
3allpelIeHud U JMHHS CBsI3M He OyneT creHepupoBaHa. B mpouecce popmupoBanus ceszeit mexay FFB momyckarotcs
MEePEKPBITAS U MepEeKPEINBAaHNS C IPYTHMH CBs3sIME U FFB.

Basupysice Ha JorHKe mMporpaMMBl, Bxoy/Beixoqy FFB ¢ moMormbio penakTopa mepeMeHHBIX MOXKHO Ha3HAYUT!
NepeMeHHYI0, KOHCTAHTY, IMTepall, psMoii aapec. OKHO, H300pakeHHOE Ha PUCYHKE | BBIBOJUTCS 110 TBOWHOMY IIEITIKY
JIEBOM KHOIIKH MBI Ha Bxoae FFB.

Connect FFB: .1.11 { ADD_REAL } El
[nput 1M1 [REAL ] I llrwverted
— cohhect with
* Yariable £ Literal " Direct address
—Mame
fi Laookup. .. |
Yariable declaration... )% Cancel | Help

Pucynok 1 — Pegaktop nmepeMeHHBIX

Henokami3oBanHas mepeMeHHas, Ha3HAUaeMasi BXOy/BBIX0Jy, MOJKET HCIIOJIB30BAThCA KaK MapKep, TO €CTh UL
CO3/IaHUS KOHTYPOB WM ISl IepeJadyl 3HAaUCHUI MeXy pa3IuYHbIMHU CEKIUAMH.

C moMoUIbI0 JIOKAJIM30 BAHHO 1 IEp EMEHHO H, CBA3aHHOMN C KOHKPETHBIM 8/Ip €COM, BXOIy/BBIX0 Ty MOXET ObITh HA3HAUCH
CHUTHAaJI BBOJIa/BBIBOAA AINIAPATHOTO 00EeCIeUeHHUs.

Koncranta MosxeT ObITh IOMEIIEHA B IPYTUE CEKLIUH.

YT0OBI IPOCMOTPETh CIIUCOK BCEX OOBSIBICHHBIX EPEMCHHBIX MM BXOJIOB/BEIXOJIOB M CHENATh BEIOOP U3 ITOTO
CIIHCKa, UCTI0JIb3Y iTe KOMaH/IHY10 KHOIIKYy Lookup.

Ecmu mepemennas He Oblia 00bsBICHA, HCTIONB3YiTe KoMaHTy Project — Variable declarations... uim komauaHy 0

r

KHOTIKY |, Wi KHOTIKY F8 — () y HKIIHO HAJTbHO# Wac Ty KIIABHATY PblI, JUTS TOTO, YTOOBI BBI3BIBATH qUAOr0BOe OKHO Variable
Editor it 00BsABICHNS HENOKAIN30BAHHBIX IIEPEMEHHBIX, KOHCTAHT, BXOIHBIX MM BBIXOHBIX TAapaMeTpOB. B aTOM OKHE
MOJKHO 0OBSBUTH UM, THIT ITAHHBIX, HAYaJIbHOE 3HAYCHHE /W KOMMEHTAP U TS HEJIOKAJIN30BaHHBIX IIepeMeHHbIX. [
KOHCTaHT O0OBSBISIETCS UM, TUT JAHHBIX, 3HAYCHUE H, B CITy4ae He0OX0AMMOCTH, KOMM EHTap Hid.

TexcToBbIe 00BEKTHI HE MOTYT MepekphiBaThcst ¢ FFB, HO MOTyT mepekphIBaThCs ¢ IMHUSAMH CBS3U. TEKCTOBbIE
00BekThl He 3aHnMaroT namsith B [IJIK, moTomy 4To OHH, Kak rpaBuiio, He 3arpysxarotcs B [LIK.

Coxpanure FBD-cekuuto ¢ momomnipro koman el Merio File — Save project.

IMpumep 1. Coznanue nmporpaMmmsl Ha sizbike FBD.

CocraBuM nporpammy Ha si3b1ke FBD, peanusy oy o cucteMy yIpaBieHHs IIepeMellieHIeM IO pU30HTAIFHOTO KpaHa.
HMeeTcst Tpy TUCKPETHBIX BXOJA CUCTEMBI YIIPABICHHUS («KHOTIKH 0€3 TTaMsITH» ):

ON_LE — HavaTs mepeMelneHue BIIeBO;

ON_RI — Hauate nepeMenieHrue BIpaBo;



STOP — 0CcTaHOBHTE JBHIKEHHE.

Nmeetcs aBa BbIX0Aa ISt UCTIOJHUTEIbHBIX MEXaHU3M OB!

MOT_LE - nepemenicHue KpaHa BJI€BO;

MOT_RI - nepeMeneHue kpaHa BIIpaso.

JBHTasCh B 0THOM HAIIpaBJICHHUH, KpaH He BOCIIPHHAMAET KOMaH Iy M3MEeHEHHS HAIIPaBICHUS epeMenieHus. YToOb
M3MEHHTH HallpaBJICHUE ITEPEMECIICHHS, KpaH HE0OX0 MO OCTaHOBHTb.

OnmHoBpeMeHHas ToJaya e IMHUIHBIX U3M €HEHUH Ha BBIXObI HE JIOITY CKAeTCS.

Ha pucynke 3 mpencrabieHo perneHne 5Toi 3amaun Ha s3bike FBD (¢paiin KRANFBDL1.PRJ). Ha pucynke 4
MpPEICTABICHO OKHO PEJAKTOPa IEPEMEHHBIX COTIIACHO YCIOBHAM 3aJa4H.

Orncanue 61oka RS u3 rpynmnsr Bistable 6ubmmorexu IEC. brok RS pa6oraer no npuniuny RS-tpurrepa. [lpumep
npuMeHeHus 0yoka RS cMoTtpute B yactu | MeToYecKkuX yKa3aHui K 1Ta00paTopHBIM paboTam.

OOmwmii BUA 0J10Ka MpeCTaBIeH Ha PUCYHKE 2.

RZ

BOOL — 5 Q1 — BOOL
BOQOL —El

Pucynok 2 — O6mmuii Bug 610ka RS
Onucanue mapameTpoB OJIOKa:

[Tapametp Tumn nanseix  HazHauenue
BOOL YcTaHoBKa
R1 BOOL JlomuHMpyrO1Iui copoc
Q1 BOOL Broixon
41037 FBI_1_2(41
ANDR_BOOL RS
an_le [—] S 0 —=mat_le
stap [=—— R1
AZ017) FBI_1_4(21
AND_BOOL RS
maot_le [=— - 1 =mot_ri
on_ri [=— stop [=—— R1

Pucynok 3 — Pemenue Ha si3pike FBD
STEY

—Type ———————————— Search/Pazte |
& Yariables ¢ Constants Seamh,a’F!eplacel

I Exp I Wariable Mame [rata Type I Address I Initt alue Use;l
o1 mot_le BOOL

mok_ri BooL

on_le EOOL 100010

on_i EOOL 100011

stop BOOL 100012

‘NAAA‘N

~ oo | e o=
IR

<] LIﬂ
QK I Cancel | Help |

PucyHnok 4 — OxHO penakTopa nepeMeHHbIX




3amanue 1.
Co3snmats nporpammy Ha si3bike FBD cornacHo ycnoBusaM 3a1auu npuMepa 1, i3MEHUB YCIOBHUS 3aJIaud CJICIY FOIIUM

o0paszom:

1) Bpems mepeMelneHuss B KaXJOM HalpaBiICHUU HYXHO KOHIpoJMpoBaTh. [lepemelieHue BIeBO JOJDKHO
MpeKpamaTbes yepes S ¢, a nepemelnieHue Bupaso — yepes 10 c.

2) HanpagieHne nepeMenieHus N3MeHsIeTCsl aBTOMATHUE€CKH [0 UCTCUCHUH YKa3aHHOTO BPEMCHHU.

PexoMenmanun: ncnob3yiite ctanmaptheiid 650k TON u3 6ubmorexu Timer.

Ormucanne 6moka TON. Taiimep. O0mnit Buj O110Ka IPUBEICH HAa pUCYHKE 5.

Onmcanne nmapameTpoB OJ0ka
Tun magHBIX

[TapameTp
IN
PT

Q
ET

BOOL
TIME

BOOL
TIME

TOH

BOOL —IH u]
TIME —FT ET

— BOOL
— TIME

Pucynok 5 — O6mmii Bug 6;10ka TON

Hasnauenue
Hauano 3anepxxu
YcTaHOBKa BpeMeHHU
3aJIepIKKH

Breixon

BuyTtpennee BpeMs

Pemenue npeacrasneHo Ha pucyHke 6. Ha pucyHke 7 mpeAcTaBlIeHO OKHO PeJaKTopa epeMeHHbIX.

11012

A13(3)

OR_BOOL

FBI_1_8(6)
RS

g 1

A7(E)

OR_BOOL

OR_BOOL

whs[=—— PT ET

FBI_1.5(7)
TOM

ERLICED)
TIME_TO_INT

OR_BOOL

AND_BOOL
on_le[=—
mot_i[=—0] time_ri [z—r
stap [=——{
time_le [=——j
12023 14¢4)
AND_BOOL
on_ri [—
mot_le [=—0) time_le [=—r|
RETED)
stop [=—|
time_ri [=—o{

#10s[=—F PT ET

IN Q (—{time_le
—=et_le
FBI_1_10¢8)
RS
s o1 =mot_ii
FBI_1_8(10)
TOH A4z(12)
TIME_TO_INT
IH Q0 —{=time_ni
—T==et_ri

PucyHnok 6 — Pemenue nHa si3p1ke FBD

Yariable Editor gl =l
 Tvpe Search/Paste |
(% ‘ariables " Constants Searchfﬂeplacel
I E=p I Wariable Mame [rata Type I Address I Inity alue UseL‘
1 o et e INT 400001 1 r
2 o0 et INT 400002 1
3 o0 mat_le EOOL 2
4 o0 mot_ri BOOL 2
5 o jon_le EOOL 100010 1
5 o oni EOOL 100011 1
7 o | stop EOOL 100012 2
g o1 time_le BOOL 3
9 L1 time_ri BOOL 3
10 i
11 - |
4| ;IJ
QK I Cancel Help
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Pucynok 7 — OkHO peJakTopa nepeMeHHbIX

KonTpoabHbIe BONIPOCHI
Oxapaktepu3yiTe 361K QyHKIIMOHANBHBIX O50K-cxeMm FBD.
Yro takoe EFB, DFB, UDEFB?
KakoBo Haznauenwue Bx010B EN u Berxo10B ENO ¢ yHKIIMOHATEHBIX GIOKOB?
Kakyto cTpyKTypy MMEHH, MPUCBAUBAEMOI0 aBTOMaTHiecku, umeet FFB?
JIyst gero citysxaT CBSI3u?
Kakoe 3HaueHHe Ha3HAYACTCS M0 YMOJTYAHHIO HECBA3aHHBIM BxoaM FFB?
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JlaGoparopHas pa6ora Ne2

«Co3nanue nporpamMmbl Ha si3bike LD»

3anyctute Concept. Cosmaitre HoBsIii poekT File — New project. BeimosnuTe kKoHGUryprupoBaHKe KOHTPOJUIEPa.
3akpoiite okao PLC Configuration. J{ns co3manus nporpaMMbl Ha si3bike LD Heo6xommmo co3nats HOByI0 LD-cekiuro u
BBECTH MM ceKuuH. [losiBrTCS HH( OpMaMOHHOE TI0JIE U1 pa3M eIeHNUs 1eMeHTOB s13b1ka LD Ha 230 ctpok u 52 ctonbma.

Umsa cexuum (1o 32 CUMBOJIOB) JOJDKHO OBITh YHUKAJIBHBIM JUISI BCETO MPOEKTa M JOJDKHO YAOBIETBOPSTH
COTJIALIICHUSIM CTaHapTa [0 UM EHH, B IPOTUBHOM CIIy4ae IMOSIBUTCS cooOmeHune 00 omuokax. Ecim BBeIeHHOE UM ST CEKIIUU
yKe cymiecTByeT, Bel Oynete mpeaynpekIeHsl, U JOIDKHBI BRIOpaTh IPYTOe HMSL.

B LD-pemaktope (oH OKHA SIBISICTCS JIOTHYECKOH CETKOW, KOTOpasi MOKa3bIBaeT TaK HA3bIBAEMYIO JIEBYIO IIMHY
IUTAHUS Ha JIEBOH CTOpOHE. DTa JeBasi MIMHA MUTAHUS COOTBETCTBYET (aze (L-mmHa) cTyneHw.

Kak u B cTynenu, Tos1pk0 T¢ 00beKThl LD (KOHTaKThI, KaTYIIKH ), KOTOPBIE COCIMHEHBI C UICTOYHUKOM MUTAHUS, T. €.
MOAKITIOYEHBI K JICBOM IIMHE MUTaHUsA, 0y Ay T 00paboTaHbl BO Bpems mporpammupoBanus cexkiuu LD. [papas mmHa nutanus,
KOTOpasi COOTBETCTBYET HEHTPaIbHOMY P OBOIHHKY , OITHYECKU HE 0ToOpaxkaetcs. Ho BHyTpeHHE Bce KaTy KK H BBIXOIBI
FFB moaximoueHsl K Held, 4To o0ecreqruBaeT NpoTeKaHUe TOKa.

Y1oObl BCTABUTH KOHTAKT MJIM KaTyLIKy B CEKLHIO, HY)KHO OTKPBITh [aBHOe MeHto Objects u BriOpaTh xenaeMble
KOHTAKT WM KaTyIIKy . KOHTaKTBI ¥ KaTyIKA MOTYT Takke OBbITh BEIOPAHBI B UHCTPYM EHTAJIbHO U MaHeu.

INoMecTHTe KOHTAKTBI I KATYIIKU B CEKLIUIO.

Yro661 BcTaBuTs FFB B cekimio, BeIOepuTe koManmy Mmenio Objects — FFB Selection.... Inanorosoe okxo FFBs from
Library 6y netotkpsito. Mcmosnb3yiire koMaHHyto KHOTIKY Library... Batom mmanoroBom okue, 410061 HAWTH OHOIHOTEKY, U3
KOTOP O MOHO BEIOpaTh FFB. BeI Mo3keTe Takke HCIT0Ib30BaTh KOMAaHIHYI0 KHOTIKY <DFB> 111 0ToOpaskeHHs cO3JaHHBIX
6moxoB DFB, uto0b1 BEIOpaTh 0/1H U3 HUX. Tenepb noMmectuTe BeIOpanHbIil FFB B cexuuto.

Bo Bpemst pa3MereHust 00BEKTH BEIPaBHUBAIOTCS B pacTpe ceTku. [Ipu pasMenieHnu 00beKTOB CHapYXH QpeiimMa
CEKIIMH MU TIPH [P eKPBIBAaHUH PYTHM 0 0BEKTOM IOSIBUTCS co00IIeHue 00 omubkax, 1 00beKT He OyaeT pasMmenieH. [Ipu
pa3MeIIeHnH KOHTAKTOB ¥ KaTyIIeK OHM aBTOMATHIECKH CBSI3BIBAIOTCS CO CMEXHBIMH, HECBA3aHHBIMU KOHTAKTAMH U Ka-
TYIIKaMH, €CJIM KOHTAKT HJIM KaTy1IIKa HAX0JUTCSI Ha TOM ke caM o BepTukaut. CBsi3b ¢ IIMHO M MUTaHUs Oy IeTy CTaHOBIICHA,
TOJBKO €CIIM KOHTAaKT MOMeIleH mnoOmm3octd. Ecim KaTymmka MM KOHTAKT MOMEIIEHBI B YK€ CYIIECTBYIOIIYIO
TOPHU30HTAIBHYIO CBSI3b, TO OHA aBTOMAaTHYECKH OyAeT pa3opBaHa U KOHTAKT WM KaTyIIka BCTaBJIeHHI. Ecim pa3meratores
(axkTHUeCcKre mapaMeTphl, OHM MOTYT HaKJIaIbIBAThCS Ha IPYToil 00BEKT, HO HE TaK, YTOOBI HAPYIINTh TPaHULY ppeiimMa
cexmmu. Ecii CBSI3b CITy>KUT Kak COEMHEHNE ¢ APYTUM 00BEKTOM, 3TO coeMHeHNe Oy et mposepeHo. Ecim coemuuenne He
paspeleHo, To MOSIBUTCA COOOIICHNE, U CBA3b HE Oy IET CTeHEpUPOBaHa.

[Nocne Toro xax Bce 6noku FFB Oy 1y T pa3smerensl, 3akpoiTe IuanoroBoe OKHO.

Hcnons3yiite komanay Objects — Select, uto6s1 akTrBH3HpOBaTh pexum MOde 1 mepeMeniath KOHTAKThI, KATY KU U
6710k FFB k BBIOpaHHOH TTO3UITUH.

HUcnons3yiite komanay Objects — Link, 4To0b1 akTMBU3UPOBATh PEIKUM COSAMHEHHUS M YCTAHOBHUTH COCIMHECHUS
MEXIy KOHTAaKTaMU, KaTymkamu u 0nokamu FFB. Ycranosute coenmrHenne Mexay KoHTakTamu, 6nokamu FFB 1 1eBoit
IIMHOM MUTAaHHUS.

[pu co3manuu cBs3eil pa3pernaloTes MEePeKPhITHS IPYTUMHU CBI3SIMHU U 00BEKTaMU U NiepecedeHus ¢ HuMu. Ecim
BeIOpaH 6110k FFB, ero koMmMeHTapuii 0y 1eT 0ToOpakarhCsi B IEPBOM CTOJIOIE CTPOKH cTaTyca. Ecim BeIOpaH ¢ akTHyeckuit
napamerp, ero uMsi (€CJi OHO €CTb ), €T0 IPSMOH aJIpeC U ero KOMMEHTAPUH Oy Iy TOTOOpaXkaThCsl B IEPBOM CTOJIOIIE CTPOKU
cTaTyca.

HecBsi3aHHbBIE KOHTAKTBI, KATYIIKHA M BXObI/BeIX0 161 FFB nMeroT mo ymomaanuto 3HaueHue 0.

B nononmeHue K 00beKTaM, pacCMOTPSHHBIM BEIIIIE, TEKCT TAKKE MOKET OBITh ToMelieH B LD-cexuuro. Pazmep atoro
TEKCTOBOTO 00BEKTa 3aBUCUT OT INIMHEI TEKCTA. B 3aBHCHMOCTH OTpa3Mepa TeKeTa pa3Mep 00BeKTa MOXKET OBITh pacIIupeH
Ha 00oJIbIIIee KOJIMYECTBO MOJIYJIeH CETKU B BEP THKAIHFHOM, a TAKKE B TOPU30HTAILHOM HarpaBlieHHH. TEeKCTOBBIM 00BEKTaM
HE pa3pelIeHO HAaKIaApIBaThCA Ha APYTUE 00BEKTHI, XOTSI OHM MOTYT HAKJIAAbIBATHCS HA CBSI3H.

TexkctoBble 00beKkTHI HEe 3aHMatoT MecTo B [LJIK, moToMy 4uTO Tekct, kak npaBuio, He 3arpyxaetcs B ILIK.

Teneps ucnonb3yiite komanay Objects — Select, 4T06bI MOBTOPHO AKTUBU3UPOBATH PEIKUM BBIOODPA, U JBAXKIbI
IIEJKHUTE MBIIIKOH 10 KOHTAKTY WM KaTyike. OTKpoeTcst quanoroBoe okuo Properties: LD object, B koTopoM KOHTAaKTy HIH
KaTyIIKe MOXeT OBITh Ha3HaUeH (PaKTHIECKUH mapameTp.

B 3aBHCHMOCTH OT JIOTHKK IPOTPaMMbl KOHTAKTY HJIM KaTyIlIKe U BX0JaM/BbixogaM FFB MoryT ObITh Ha3HAYEHBI:

. nepeMeHHas (JIOKaJIM30BaHHAS WM HeJIOKaJIM30BaHHAas );
. KOHCTAHTA;
. TMTepa;
. NpsSIMOM azpec.
Coxpanute LD-ceximto ¢ momoisio komanasl meHio File — Save project.

Ipumep 2. Co3nanusi mporpaMMbl Ha si3bike LD.

ITo ycnoBusim mpumepa 1 tpedyercs co3naTte nporpaMmmy Ha si3bike LD.

Ha pucynke 8 mpencrtaBieHo peuienue 31oi 3agaum Ha si3bike LD (daiin KRAN_LD1.PRJ). Ha pucynke 9
IpEJICTABICHO OKHO PENAKTOPa JAHHBIX COTTACHO YCIOBHSIM 3aJa4H.
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OM_LE MOT_RI STOP ]

| /] /]

(]
—
-
m

O

OM_RI MOT_LE STOF hdl

| /1 /1

]
=
e

O

Pucynok 8 — Pemenue Ha s3b1ke LD

il

rTwpe Search/Paste |
 Yariables  Constants Seamh,a’Heplacel

I Exp I Wariable Mame [rata Type I Address I Inity alue Use;l
1 o |MOT_LE EOOL 3 r
2 o MOT_RI BOOL [3 ]
3 o ON_LE EOOL 100010 1
4 o OWN_RI EOOL 100011 1
& o [sTor EOOL 100012 2
5 I [ |
7 - [ ]

ol ] o
QK I Cancel | Help |

Pucynok 9 — OxHO pegakTtopa nepeMeHHbIX
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3ananme 2.

Co3nath mporpamMmMmy Ha si3bike LD cornacHo ycnoBusm 3ananus 1.

Pemenne mpencrapneno na pucynke 10 (haiin KRAN_LD.PRJ). Ha pucynke 11 npeactaBieHo OKHO peaakropa
MepEeMCHHBIX.

ON_LE MOT_RI TIME_LE sTOP MOT_LE

| | /1 | /1 | /1

| 1/ 1/ 1/
MOT_LE
TIME_RI FBI_1_17

TON
EN END |—

MOT_RI

! N 0 —{=TIME_RI

27
w5 PT ET TIME_TO_INT
EN END |—
—=ET_LE

ON_RI MOT_LE TIME_RI STOP MOT_RI

| | /1 | /1 | /1

[ I/l I/l I/l
MOT_RI
TIME_LE FRI_1_15

TON
EN END |—

MOT_LE

i IN 0 —{=TIME_LE

A28
w#0s=——FPT ET TIME_TO_INT
EH END |—
—=ET_RI

Pucynok 10 — Pemenue Ha si3pike LD
i

—Type —————————— Search/Pazte |
& Yariables ¢ Constants Seamh,a’Heplacel

I Exp I Wariable Mame [rata Type I Address I Initt alue Use;l
1 o ET_LE INT 400001 i =
2 o [ET_RI INT 400002 N
E] o [MOT_LE BOOL N
4 o |MOT_RI BOOL 1
5 o |OM_LE BOOL 100010 i
g o |ON_RI BOOL 100011 i
7 o |sTOP BOOL 100012 2
] o |[TIME_LE BOOL ER
E] o |TIME_RI BOOL ER
10 - ]
11 - ]

<] LIﬂ
QK I Cancel | Help |

Pucynok 11 — OxHO pegakTtopa nepeMeHHbIX
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KOHTpOJIbHI)Ie BOIIPOCHI
OxapakTepu3yHTe A3bIK JECTHUIHOM auarpammsl LD.
Yro Takoe KaTymika B s3bike LD?
Yto Takoe KOHTAKT B si3bIke LD?
KaxuM THIIOM JaHHBIX JOJDKEH OBITh (paKTHYECKUH mapaMeTp T KOHTAKTOB U KaTyIIeK?
[t wero ciykat cBsi3u? Kakne cBs3u pazmaaror B s3bike LD?
Uro siBrsieTcst HEOOXOAMMBIM YclioBHEM BhimosiHeHus: FFB B muarpamme LD?

SukhwpdE

JlaGoparopHasi padoTa Ne3
«Co3nanue nporpamMmsl Ha si3bike SFC»

3anyctute Concept. Cosmaitre HoBsIi npoekT File — New project. BeimosnnTe kKoHGUTypHUpOBaHKe KOHTPOJUIEPa.
3akpoiite okao PLC Configuration. Cosnaiite HoByto cexuuto File — New section..., BeiGepure 361k SFC 1 BBe1riTe MMt
ceKmmu (10 32 CUMBOJIOB), KOTOPOE JOJDKHO OBITh YHHUKAIBHBIM [T BCETO IIPOEKTa U JIOJDKHO YIOBJICTBOPSTH COIVIAIICHHUSIM
cragmapta IEC 61131-3 mo nmeHu, BIIPOTHBHOM CIIydae HOSBUTCS coobmenue 06 omubkax. COryacHo CTaHIAPTY, TOJIBKO
OYKBBI IOy CKaeTCs UCTIOJIb30BATh KaK IEPBbIil CHMBOJI UM EHHU CEKLINH.

®oH okHa B peaktope SFC— 310 nornueckas cetka Ha 200 ctpok u 32 ctonbua. Teopetrnueckn 06bektel SFC MOryT
OBITH MOMEIIEHHI B IFOOYI0 CBOOOIHYIO sTueiiky. Ecm mpu 3TOM co3maercs cBs3b ¢ 00BEKTOM (SIBHO HJIM Pa3MelIeHHEM
00BeKTa B coceHel stueiike), oHa Oy et npoBepena. [Ipn HeCaHKIMOHNPOBAHHOM COCIMHEHHH MTOSIBUTCS COOOIICHHE 00
omuoKe.

BctaBka 00bektoB. O0BbekThl SFC (1ar, mepexoa u T.1.) MOTYT OBITh BCTABJIEHBI IO OTACILHOCTH WM Kak rpymnmna
COMIACHO pa3Mepy CEeKIMH C MOMOIIBbI0 KoMaH[ aBHoro MeHio Objects (mocrnenoBateisHOCTh MIATOB M MEPEX0/IOB,

CTPYKTypUpOBaHHas MapajielbHas OoCIeA0BaTeIbHOCT U T.4.). TO e caMoe MOXHO CAeNaTh C MOMOIIbIO KOMaHIHbIX
KHOMOK Ha MaHEIX HHCTPYMEHTOB.

[l BBIOOpa OOBEKTOB UM EETCSI HECKOJILKO BAPUAHTOB.

51 BBIOOpa 01HOTO 00BEKTA:

1) mepefiauTe K pexkuMy BBIOODA;

2) NO3UIMOHUPYHTE yKa3aTellb MBIIIU HA 00BEKT, KOTOPHIN OyIeT BEIOpaH, U MSJIKHATE JIEBO KHOTIKH M BITIIH.

J71st BBIOOpa HECKOJIBKUX 00BEKTOB HCTIONB3yeTes kiaBnma SHIFT.

J11s1 BBI30Ba PEKBU3UTOB I1ara cliefiaiiTe ABOMHOMN MIEMIOK Ha [Iare UM BEIOSPHUTE Iar U BRI30BUTE KOMaH/AY MEHIO
Objects — Properties, uTo6b1 OTKpBITH UanoroBoe okuo Step Properties (pucyrox 12). B nosiBuBIeMcst OkHe HEOOX0MMO
Ha3HAYUTh IEHCTBUE IIary, €clii TpeOyeTcs — yKaszaTh CelMpUKaTop, BpeMs 331 prKkH 1ara. JJo6aBUTh HOBBIE OIIpeieIeHUS
K CITUCKY JICWCTBUI KaK HOBOE IEWCTBHE C MOMOIIBI0 KOMaHHO# kHOoKE New Action.

Step properties

x|
Step hame Iﬁ [ Initial Step Comment... |
[ fstions Tirne Actioh
Qualifier | € Yarable % Literal || & Varable ¢ Diect address
|Nan =] [MOT_LE
Lookup... | Variabledec_laration...l Section instantiation. .. |

Accept action
Mew action
Delete action

fliowe up

LERE

Idowe down

— Supervision times and delay time

(" 'SECSTEP_TIMES' variable € Literals Delay It#5$
- b aiuim I [::l FimirnLim I

Ok I Goto selected vanable. .. | Cancel | Help |

Pucynok 12 — OKHO peKBU3UTOB Il1ara

Jlnst BRI30Ba PEKBU3HTOB TEepexojia clejaiite qBOMHON MIETIOK Ha MEPEex0jie WM BHIOSPUTE MEPEXO U BHI30BUTE
komanay meHio Objects — Properties, 4To0b1 OTKpBITH qUanoroBoe OKHO Transition Properties.

J71st BEI30Ba PEKBH3HUTOB MPBDKKOB ClENaliTe ABOWHOM MIETYOK HA NMPBDKKE WM BEIOCPHTE IMEPEXO.l M BEI30BHUTE
komanay meHto Objects — Properties, 4To0b1 OTKpBITH [UanoroBoe okHO Jump Properties.

OO0bsBHTE TIEpEMEHHBIE U MX HaYaJIbHbIE 3HAUEHUS B pelakTope nmepeMenHbix Project — Variable Editor...

Cospaiite JTOTHKY [TPOrPaMMBI.

Coxpannrte SFC-cexmumio ¢ momoIso koManasl meHio File — Save project.
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[pumep 3. [IporpamMmupoBanue Ha si3bike SFC.
o ycnoBusiM 3amaun npuMmepa 1 TpebyeTcs co3aath mporpaMmy Ha si3eike SFC.

Bo3moskHOe pelieHue 3a1a4u npeacTapieHo Ha pucytke 13 (paiin KRANSFCL.PRJ). Ha pucyske 14 npencraBneHo
OKHO pe/IakTopa IepeM eHHBIX

Start

|
OMN_LE OM_RI
S_1_6 517
| ]
~STOP ~5TOP
5_1.5 5_1_3

MOT_LE MOT_F

PucyHok 13 — Pemenue Ha si3bike SFC
_ioix

—Type ———————————— Search/Pazte |
& Yariables ¢ Constants Seamh,a’F!eplacel

I Exp I Wariable Mame [rata Type I Address I Initt alue Use;l
1 o (MOT_LE EOOL 2 r
2 o MOT_RI BOOL [2 |
3 o ON_LE EOOL 100010 1
4 o0 (OM_RI EOOL 100011 1
5 o |5TOP EOOL 100012 2
3 I |
7 I~ |

<] LIﬂ
QK I Cancel | Help |

Pucynok 14 — OxHO penakTopa nepemMeHHbIX
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3ananmue 3.
Co3nath nporpammy Ha sibike SFC cornacHo ycnoBusM 3aaanus 1.

Bo3moxHoe pemenne npenacraBieHo Ha pucynke 15 (paitn KRAN_SFC.PRJ). Ha pucyske 16 npeacTaBieHO OKHO
penakropa rnepeMeHHbIX.

Start
— L
ON_LE OMN_RI
Step_1 Step_2
—
~3TOP ~STOP
Step_22 Step_21
MOT_LE MOT_RI

|
>Step_2 > >Ste p_1 >

Pucynok 15 — Pemenue Ha si3bike SFC

il

—Type —————————— Search/Paste |
(% ‘ariables " Constants Searchfﬂeplacel

I Exp I Wariable Mame [rata Type I Address I Initt alue Use;l
1 o (MOT_LE EOOL 2 r
2 o MOT_RI BOOL [2 ]
3 o ON_LE EOOL 100010 1
4 o OWN_RI EOOL 100011 1
5 _ ISTDF’ BOOL 100mz 2
3 I [
7 - [

I LIﬂ
QK I Cancel | Help |

Pucynox 16 — OxHO penakTopa epeMeHHBIX
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KOHTpOJ]bHI)le BOIIPOCHI
OxapakTepu3yiTte A3bIK ) yHKIHOHAIBHOTO yrpasieHus SFC.
Jlns gero ciysxat cenudukatopsl B s3bike SFC?
KakoBo HazHaueHHe TIepexoIoB B s3bike SFC?
UYro Takoe ceKius nepexoja u ee HasHaueHue B s3bike SFC?
HasoBure ocHoBHBIE 3neMeHTHI si3b1ka SFC.
Yro Takoe ajgpTepHATHBHOE (MMapasuiebHOE) coequueHne (OTBETRICHME)?

SUukhwpdE

JlaGoparopuasi padoTa Ned

«Co3naHue MporpaMMbl Ha si3bIKe ST»

3anyctute Concept. Co3paiite HOBBII mpoekT File — New project. Bermonuute koH(pUrypupoBaHie KOHTpOJLIepa.
3axpoiite okao PLC Configuration. st co3manus ceKimu NCTonb3yiite komanay Mmerro File — New Section... u BBe e umst
CEKIIHH.

Wmst cexumu (0 32 CUMBOJIOB) JIOJDKHO OBITh Y HUKAJBHBIM IS BCETO MPOeKTa. MIMs CeKIUU IOIDKHO Y IOBICTBOPSITH
COMJIAILICHUSAM CTaHJApTa [0 NMEHH HHAYE MOSBUTCA COOOIICHNE 00 OMmMOKax.

CornacHo CTaHAAPTY TOJBKO Oy KBBI IOMYCKACTCsI UCIIOIb30BaTh KaK EPBbIi CHMBOJ UM eHU. UTOOBI pa3peimTh qicia
Kak [epBbIii CHMBOJI, HCTIONB3Y #Te kKoManay menro Options — Preferences — EEC Extensions — IEC Extensions — Allow
leading digits in identifiers.

[1pu cozmannu nmporpaMMel ucrionb3yite koManay VAR...END_VAR mist o6bsBieHns §yHKIMOHAIBHBIX OJIOKOB 1
6moxoB DFB, ¢ xoTopbIiMu BBl XOTUTE pabOTAT.

OO0bsiBHTE IEPEMEHHBIC U X HAYAIbHBIC 3HAUCHHUS B PEIAKTOPE MEePEM CHHBIX.

[Ipumep nOTHUKH IPOTPaAMMEIL:

SUM :=0;

FOR1:=1TO3DO

FORJ:=1TO 2 DO

IF FLAG=1 THEN EXIT;

END_IF;

SUM :=SUM +1J;

END_FOR;

SUM = SUM +1,;

END_FOR

Komanna ycinoBus BEIOOpa MEHIO OCTYIIHA, TOJBKO €CIIM UM EeTCsT OTKPBITast TekcToBast cekius (IL-pemakrop, ST-
pEIaKTOp WM PENAKTOP TUIIOB JAHHBIX).

Hcmonp3yiite komauay meHio Edit — Expand Statement, uto6sr 3aBepmuth yBep K aeHue. [yt ee BEI30Ba Kypcop
MBIIIN JI0JDKEH OBITh MOMEIIEH Ha HayaJbHOe yTBepxaeHue (Hanpumep, VAR, IF, CASEu t. n.).

[pumep ST-nporpamMmMer:

Ilar 1 Bsemurte IF.

[lar 2 Beimosnute koMmanay MeHto Expand statement.

Peaxuus YTBepkaeHue OyIeT 3aBEPIICHO C:

IF THEN

ELSEIF THEN

ELSE

END_IF;

HUcnons3yiite komanay menio Edit — Insert Text File..., uto6s1 0TKpBITE cTaHgapTHOE AMaToroBoe okHO Windows
Open st 3arpy3ku ¢aitna ASCII B TeKCTOBYI0 CEKIHIO.

Ecnu Hy>KHO TakxKe pa3pelTh CHM BOJIBI CTP O YHBIX OYKB, HCTIOJIB3Y iiTe auanoroBoe okHo Options — Preferences —
IEC Extensions... — IEC Extensions c omueii Allow case insensitive keywords.

Coxpanurte ST-CceKIHiO ¢ MOMOIILI0 KOMaH sl MeHIo File — Save project.

Ipumep 4. IporpammupoBanue Ha si3bike ST.

Ilo ycnoBusim npumepa 1 tpedyeTcs co3maTte mporpaMMy Ha si3bike ST.

BosmoskHOe pemenne 3agaun npeactasieHo ke (haiin KRAN_ST1.PRJ):

mot_le:=(on_le OR mot_le) AND NOT mot_ri AND NOT stop;
mot_ri:=(on_ri OR mot_ri) AND NOT mot_le AND NOT stop;

Ha pucynxke 17 npeactaBieHo OKHO pelakTopa HepeMeHHbIX



il
 Tvpe Search/Paste |
(% ‘ariables " Constants Searchfﬂeplacel
I E=p I Wariable Mame [rata Type I Address I Inity alue UseL‘
1 o0 mat_le EOOL 3 r
2 L0 ot BoOL 3
3 o jon_le EOOL 100010 1
4 o0 o EOOL 100011 1
5 o [eer BOOL 100012 2
B i
7 _

o
QK I Cancel | Help |

Pucynok 17 — OxHO penakTopa nepemMeHHbIX

3ananmue 4.
Co3nath mporpaMMy Ha si3bike ST coryiacHO ycnoBusM 3aianus 1.
Bo3moxHoe penienue npenctasieHo Hike (dhaiin KRAN_ST.PRJ):

VAR

FBI_1_10:TON;

FBI_1_15RS;

FBI_1 9:TON,;

FBI_1 3RS;

END_VAR

FBI_1 3(S:=on_le AND NOT mot_ri OR time_ri, Rl:=stop OR time_le);
mot_le:=FBI_1_3.Q1;

FBI_1 9(IN:=FBI_1_3.Q1,PT:=t#5s);

time_le:=FBI_1 9.Q;

et_le:=TIME_TO_INT(IN:=FBI_1_9.ET);

FBI_1 15(S:=on_ri AND NOT mot_le OR time_le, R1:=stop OR time_ri);
mot_ri:=FBI_1 15.Q1;

FBI_1 10(IN:=FBI_1_15.Q1,PT:=t#10s);

time_ri:=FBI_1 10.Q;

et_ri:=TIME_TO_INT(IN:=FBI_1_10.ET);

Ha pucysnke 18 npenctaBieHO 0KHO peaKTOpa nepeMEeHHBIX



=]

- Type ——————————— Search/Faste |
& Yariables ¢ Constants Seamh,a’Heplacel

I Exp I Wariable Mame [rata Type I Address I Initt alue Use;l
1 o et le INT 400001 1 —I
2 o et INT 400002 IE
3 o0 [mot_le BOOL 2 |
4 o mat_i BOOL N
5 L jon_le BOOL 10oma 1
E o0 onri BOOL 100011 1
7 L1 |stop BOOL 10002 2
8 L1 (time_le BooL ER
g o time_ri BOOL 3 |
10 I [
11 — El [ ]

-
ol | o
ak. I Cancel | Help |

Pucynoxk 18 — OxHO pegakTopa nepeMeHHbIX

KOHTpOJIbHI)Ie BOIIPOCHI
OxapakTepu3yHTe A3bIK CTPYKTY pUPOBaHHOTO TeKcTa ST.
C moMo1Ibio Kakoit komaH el 00bsBist0TCs 610K FB/DFB B s13p1ke ST?
Yro Takoe omepatop B si3bike ST?
Yro Takoe omepaHn B si3bike ST?
Yto Takoe yTBEp KACHNUE B SI3BIKE ST7
Kakoe yTBepikaeHHe MCHOB3yeTcs B si3bike ST i 3aBepiueHus yTtBepxkaeHus mosropenus (FOR, WHILE,
REPEAT) npexne, ueM KOHEUHOE yCJIOBUE OYICT BBIMOJIHEHO?

ook wdE
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JlaGoparopuast padora Ne5
«Co31anue nMporpamMmsl Ha s3bike |L»

3anyctute Concept. Cosmaitre HoBbIi npoekT File — New project. BeimosnuTe koHGUryprUpoOBaHKe KOHTPOJUIEPa.
3akpoiite okao PLC Configuration. Co3smaiite HoByto cexmmio File — New section..., Beibepute s35ik | 1 BBe e MM
ceKmmu (10 32 CUMBOJIOB), KOTOPOE JOJDKHO OBITh YHHKAIBHBIM [T BCETO IIPOEKTa U JIOJDKHO YIOBJICTBOPSTH COITIAIICHHUSIM
crangapta [EC 61131-3 mo uMeHu, BIPOTUBHOM Cllydae MOSBHTCS coobimeHue 00 ommokax. CornacHo CTaHIapTy, TOJIBKO
OYKBBI IOy CKaeTCs UCTIOJIb30BATh KaK IIEPBbIil CHMBOJ UMEHHU CEKLIUH.

Ucnonsayiite komanay VAR...END_VAR mis o0bsiBiieHUS (yHKIMOHATIBHEIX 0J0KOB 1 0;10k0B DFB, ¢ koTOpBIMHE
IPEICTOUT paboTaTh.

OObsBUTE IEpEeMEHHbBIC U MX HaYallbHbIC 3HAUCHUS B PeJaKTOpe nepeMeHHbIx. Project — Variable Editor...

Co3paiiTe JOTMKY IPOTPaAMMBI.

Coxpanurte |L-cexuuio ¢ momonrpio komansl Mento File — Save project.

IMpumep 5. [IporpammupoBanue Ha s3bike L.

ITo ycioBusaM 3amaum npumepa 1 IpedyeTtcs co3maTe mporpaMmy Ha s3bike IL.

BosmoskHoe penrenue 3anaun npezactaBieno Hwke (paiin KRAN_IL1.PRJ):

LD on_le

OR mot_le

ANDN mot_ri

AND stop

ST mot_le

LD on_ri

ORmot_ri

ANDN mot_le

AND stop

ST mot_ri

LD on_le

ANDN mot_ri

Smot_le

LD stop

Rmot_le

LD on_ri

ANDN mot_le

S mot _ri

LD stop

Rmot_ri

Ha pucynxke 19 npeactaBneHo OKHO pelakTopa nepeMeHHbIX

i

rTwpe Search/Paste |
 Yariables  Constants Seamh,a’Heplacel

I Exp I Wariable Mame [rata Type I Address I Inity alue Use;l
1 o0 mat_le EOOL B r
2 o1 mot_ii BOOL g
3 o jon_le EOOL 100010 2
4 o0 o EOOL 100011 2
& o [stop EOOL 100012 4
5 I [ |
7 - [ ]

o] | o
QK I Cancel | Help |

Pucynox 19 — OxHO penakTopa mepeMeHHBIX

3ananmue 5.
Co3nath mporpamMmMmy Ha si3bike |L cornacHo ycnoBusim 3amanus 1.
BosmoskHoe pemenne npenctasieHo Hwke (aitn KRAN_IL.PRJ):
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VAR

FBI_1 10:TON;
FBI_1 15:RS;
FBI_1 9:TON;
FBI_1 3:RS;
END_VAR

LD on_le
ANDN mot_ri
OR time_ri
STFBI_1 3S
LD stop
ORtime_le
STFBI_1 3.R1
CALFBI_1 3
LD FBI_1 3.Q1
ST mot_le

LD FBI_1 3.Q1
STFBI_1 9.IN
LD t#5s
STFBI_1 9PT
CALFBI_1 9
LD FBI_1 9q
ST time_le

LD FBI_1 9.ET
TIME_TO_INT
STet le

LD on_ri
ANDN mot_le
ORtime_le
STFBI_1 15S
LD stop

OR time _ri
STFBI_1 15R1
CALFBI_1 15
LD FBI_1 15.Q1
ST mot _ri

LD FBI_1 15.Q1
STFBI_1 10.IN
LD t#10s
STFBI_1 10PT
CALFBI_1 10
LD FBI_1 10.Q
ST time_ri

LD FBI_1 10ET
TIME_TO_INT
STet ri

Ha pucynke 20 mpeictaBieHO OKHO peaKToparepeMeHHBIX
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_iBix
rTwpe ——— Search/Paste |
& Yariables ¢ Constants Search.-"F!epIacel
I Exp I Wariable Mame [rata Type I Address I Inity alue UseL‘
1 o et e INT 400001 1 r
2 o0 et INT 400002 1
3 o0 mat_le EOOL 2
4 o0 mot_ri BOOL 2
5 o on_le EOOL 100010 1
B o0 o EOOL 100011 1
7 o [stop EOOL 100012 2
g o1 time_le BOOL 3
9 L1 time_ri BOOL 3
10 i
11 _
< ;IJ

QK I Cancel | Help |

Pucynok 20 — OxHO pegakTopa nepeMeHHbIX

KoHTpoJibHBbIE BONIPOCHI
OxapakTepHu3yHTe S3bIK CIIFCKA HHCTPYKIui IL.
B ueMm HazHaueHne Mo UKaTOpoB B A3bIke IL7?
Hazosure Tpu cioco6a 11 BeI30Ba () yHKIMOHAJIBHBIX OJIOKOB B si3bike IL.
Jlns gero citysxat MoauUKaTOPHI B si3bike 1L?
UYto Takoe omepaTop B s3bIKe |17
C moMonIpio KaKoi KOMaH/Ibl IPOU3BOJIAT PSIMOE 00bSBICHHUE aApecoB B s3bike IL?
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BeepeHue

CospemenHass ACYTII  (aBromaTu3WpoBaHHAs  CHCTEMa  YNPaBICHMS  TEXHOJOTHYECKUM
NPOLIECCOM)  TIPEJCTaBIsAeT CO0OW MHOTOYPOBHEBYIO YEJIOBEKO-MAIMHHYI) CHUCTEMY YIPaBIICHUS.
Cozganne ACY CJHOXHBIMU TEXHOJIOTHUECKHMHU TPOLECCAMHU OCYILECTBISIETCS C  HCTIOJIb30BAHUEM
ABTOMATHYECCKUX HMH(POPMAIMOHHBIX CHUCTEM cOopa JaHHBIX M BBIUHCIIMTEIHLHBIX KOMIUIEKCOB, KOTOPBIC
MOCTOSIHHO ~ COBEPIICHCTBYIOTCSI 0 MEpe SBOMIOIMU TEXHHYECKHX CpEICTB U IpPOrpaMMHOTO
obecreveHus.

HenpepoiBHyto BO Bpemenu Kaptuny paszBuruga ACYTII MoxHO pa3genurs Ha TpU 3Tana,
00YCJIOBJICHHBIC TIOSIBJICHUEM KAa4eCTBEHHO HOBBIX HAYYHBIX HACH M TEXHMUECKHX CpelncTB. B xome
UCTOPUM MEHSIETCA XapakTep OOBEKTOB M METOAOB YMPaBICHUS, CPEACTB aBTOMATH3AIMM M JIPYTHX
KOMTIOHEHTOB, COCTABJISIONIMX COJIEp)KaHHE COBPEMEHHOM CHUCTEMBI YIPaBIICHUS.

[TepBrIit 3Tanm oTpakaeT BHEApPEHHE CUCTeM aBToMaTuueckoro perymupoBanms (CAP). O0bexTamu
yIpaBJ€HUS Ha 3TOM JTalle SIBIAIOTCS OTJEJbHbIE NAapaMeTpbl, YCTAHOBKH, arperaThl; pelIeHHe 3ajad
cTa0WmBaIyy, MPOrpaMMHOTO YIpaBJICHMS, CIeXeHus mepexoaur oT yenoBeka kK CAP. YV uyenoBeka
MOSIBIISIFOTCST (PYHKIMU pacueTa 3a/laHus U MapaMeTpbl HACTPOUKU PETyJISITOPOB.

Btopoit sTan- aBTOMaTH3aIMA TEXHOJIOTMUECKHUX TporeccoB. OOBEKTOM YNPaBICHHS CTAHOBUTCS
paccpeoToYeHHasl B POCTPAHCTBE CHCTEMA; C MOMOILBIO CUCTEM aBToMaThueckoro ynpasieHus (CAY)
peammByloTcs Bce Oonee CIOKHbIE 3aKOHBI YIPAaBJICHHS, pEIIAlOTCS 3aJadd  ONTUMAbHOTO |
aJJallTBHOTO YTIPAaBJICHUS, POBOAUTCS WAEHTU(UKAIMA O0BEKTa M COCTOSHUM CHCTEMBl. XapaKTepHOU
OCOOCHHOCTBHIO ~ 3TOrO  dTala SBIAETCS BHEAPEHWE CHUCTEM  TEJEeMEXaHWKU B  YIpaBJICHUE
TEXHOJIOTMYECKUMH TporieccaMu. YesoBek Bce OoJblie OTHASIeTCs OT OOBEKTa YIPaBJICHUS, MEXIY
O0BEKTOM U JHUCTIETYEPOM BBICTPAMBACTCS UENBIA Psi M3MEPUTENBHBIX CHUCTEM, HCTIONHUTEIbHBIX
MEXaHI3MOB, CPEJICTB TE€JIEMEXaHUKH, MHEMOCXEM U IPYruX cpeacTB oroOpaxenus nHpopmaimu (COUN).

TpeTunii sTam- aBTOMAaTH3MPOBAaHHbIE CHCTEMBl YIPABICHUS TEXHOJOTMYECKMMH TIpOLECCaMM -
XapaKTepH3yeTCss BHEAPEHHEM B YIPABJICHHE TEXHOJOTMMECKUMHU TPOIECCAMU  BBIYUCIHTEIBHOM
TeXHUKU. BHauane - mpuUMeHeHHe MHKPOIMPOIECCOPOB, MCIONB30BaHUE HA OTJETbHBIX (ha3ax yIpaBIICHHST
BBIUMCIIMTEIIbHBIX CHCTEM; 3aTE€M aKTHUBHOE pa3BUTHE YEJIOBEKO-MAIUMHHbIX CHCTEM YIpaBJIECHUS,
VI)KCHEPHOM IICHXOJIOTMHM, METOJOB W MOJEJIEH HCCIEOBAaHMSA OlepalMii M, HAKOHEL, IHUCIETYEPCKOE
yIpaBJICHHE HA OCHOBE WCIIONH30BAHUS ABTOMATHUECKUMX HHPOPMAIMOHHBIX CHCTEeM cOopa JaHHBIX U
COBPEMEHHBIX BBIUHCIUTEIHHBIX KOMIUIEKCOB.

OT »3rama Kk JTalmy MEHUIMCh M (QYHKIMM 4YeJloBEeKa (omepaTopa/AucrieTdyepa), NPU3BaHHOTO
obecrneunTh perjaMeHTHoe (PYHKIMOHMPOBAaHHME TEXHOJIOTMYECKOro mporecca. Pacumpsercss kpyr 3ajad,
pelaeMbIX Ha  YpPOBHE  YINPABIICHWSI; OrPAaHMYCHHBIA MPSIMOM  HEOOXOIMMOCTHIO  YIPAaBJICHHS
TEXHOJIOTMYECKHM TPOIECCOM Ha0op 3a7ay TMOMONHAETCS KAaueCTBEHHO HOBBIMHM 3a/lauaMy, paHee
MMEIOIIMMH BCTIOMOTaTEJIbHbIM XapaKTep WIM OTHOCSIIMECS K APYrOMY YPOBHIO YIPaBJICHUS.

Jucnetyep B MHOTOYpOBHEBOM aBTOMAaTH3MPOBAHHOW CHUCTEME YIPABJICHUS TEXHOJIOMYECKUMU
nporeccamMu TodydaeT uHpopMaimioo ¢ MoHuropa OBM wiM ¢ ANEeKTPOHHOW CHUCTEMBI OTOOpPaKeHUS
uHpOpMAaIMKM U BO3JACICTBYeT Ha OOBEKTHI, HAXOMSIIMECS OT HEr0 Ha 3HAYMTEJHHOM pPAaCCTOSHHM C
MOMOIIBIO  TEJIEKOMMYHHKAIMOHHBIX ~CHCTEM, KOHTPOJUIEPOB, HWHTEIUICKTYAIbHBIX HCTIONMHUTEIHHBIX
MEXaHU3MOB.

OcHoBOH, HEOOXOAMMBIM YcioBHeM J(PhEKTUBHON peanm3alyi JHCTIETYEPCKOro  YIpaBICHUS,
HUMEIOIIETO SIPKO BBIPAKCHHBIN JIUHAMHMYECKHN XapaKTep, CTAHOBUTCS pabora ¢ uHbOpMAIMEH, T. €.
nporiecchl cbopa, mepemadn, o0pabOTKH, OTOOpaKeHwWs, mpeicTaBieHus uHpopMamm. OT gucreTdepa
yXKe TpeOyeTcsi He TONBKO NMpO(eCCHOHANBHOE 3HAHHE TEXHOJOTHYECKOrO TPOIECCa, OCHOB YIPAaBIICHUS
UM, HO U ONBIT paboThl B MH(POPMAIMOHHBIX CUCTEMAaX, YMEHHE MPUHAMATh pelieHue (B auanore ¢ 9BM)
B HCINTATHBIX W AaBapWWHBIX CUTyalsiXx W MHOroe jpyroe. JlucrmeTdep CTaHOBUTCS —TJIaBHBIM
JEHUCTBYIOLMM JIMLOM B YIPABJICHUM TEXHOJIOTMIECKHM IIPOLECCOM.

I'oBopst 0 nucETYEPCKOM YIPABJIEHUH, HEJIB3sl HE 3aTPOHYTh MPOOJIEMY TEXHOJOTMYECKOIO PHUCKa.
TexHonmornyeckue MpoIecchl B DHEPreTHKe, He()TerazoBOM M psAlle APYrHX OTpacieldl MpOMBIILICHHOCTH
SBIISIIOTCS] TIOTEHIMAJIbHO ONACHBIMU U TPU BO3HHKHOBEHUH aBapHil MPUBOJAT K UEJIOBEUECKUM KEepPTBaM,
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a TaKkKe K 3HAYHMTEIHHOMY MaTepHAJIbHOMY M IKOJOrHYecKoMmy yiepOy. CTaTUCTHKAa TOBOPHT, YTO 32
TPUALATH JIET YUCIIO YYTEHHBIX aBapHil ylBauBaeTCs MPUMEPHO Ka)KIble JIecsATh JieT. B ocHoBe mr000it
aBapyy 3a UCKIIIOYEHUEM CTUXMIHBIX O€JCTBHI JIEKUT OIIMOKA YEeJIOBEKA.

B pesynpraTe aHamm3a OONbIIMHCTBA aBapuil M IMPOMCLIECTBUMHA Ha BCEX BHUAAX TpaHCIOpTa, B
NPOMBIIUICHHOCTH W DJHEPreTHKe OBUTM TONy4YeHbl WHTepecHble aaHHble. B 60 - X rogax ommoOka
YyeJioBeKa OblIa MepBOHAYAILHON NMpUYHMHOKM aBapwii b B 20% ciaydaeB, Torma Kak K Koy 80-X mgomst
"gesoBeueckoro ¢akropa" crana npudmmwkaThes K 80 %.

OnHa w3 TpUYMH 3TOM TEHIEHLMH - CTapblil TPaJWIMOHHBIM TMOAXOJ K TMOCTPOEHUIO CJIOMKHBIX
CHUCTEM YIpAaBICHUSI, T. €. OpPHEHTAIMs Ha TPUMEHEHHE HOBEUIIMX TEXHMYECKUX W TEXHOJOTHYECKHX
JTOCTIDKEHHH W HEJOOLCHKA HEOOXOAUMOCTH TIOCTPOCHUS dS(MPEKTHBHOTO YEJIOBEKO - MAIIMHHOTO
uHTepdeiica, OpHCHTUPOBAHHOIO Ha YEJIOBEKa (JIucrieTdepa).

Takum o00pa3zoM, TpeOOBaHME TOBBIMICHUS HAJEKHOCTH CHCTEM JHCTIETYEPCKOrO YIpPaBJICHUS
SBISIETCSI OJHOM W3 TIPENNOCHUIOK TIOSBICHWS HOBOIO TOAXOAa TMPH pa3padOTKE TaKUX CHCTEM:
OpUEHTAlLMsl Ha orepaTopa/AucneTyepa U ero 3aJayu.

Konmermmss SCADA  (Supervisory Control And Data Acquisition - aucrieTdepckoe ynpaBlieHHE U
cOOp JaHHBIX) TpeJonpe/esieHa BCEM XOAOM pa3BHTHS CHCTEM YIPABICHUS U pe3yIbTaTaMU HAaydHO-
texHmaeckoro mnporpecca. Ilpmmenenne SCADA-TeXHONOrHI MO3BOISET AOCTHYL BBICOKOTO YPOBHS
aBTOMATM3allMM B PEIICHMM 3aJad pa3padOTKH CHUCTEM yIpaBlieHuWs, cOopa, oOpabOTKH, Tepeaadyu,
XpaHeHUs U OTOOpakeHusI MH(OpMALWK.

Jpy’KeCTBEHHOCTh UelioBeKO-ManmuHoro uarepdeiica (HMI/MMI), npengocrasmssemoro SCADA -
CHUCTEeMaMHy, MOJHOTa W HATJSIIHOCTH TPECTaBIsIeMON Ha dKpaHe MHPOPMALMH, TOCTYIMHOCTh "phl4aroB”
ylpaBjeHus, yI0OCTBO TMOJNb30BAaHMS TMOJACKa3KaMU M CHPaBOYHOM CHCTEMOHM M T. J. - TOBBIIIAET
3(p(EeKTHUBHOCTD B3aUMOJIEUCTBHS ANCIIETYEPA C CHCTEMOW M CBOAUT K HYJIO €r0 KPUTHYECKUE OIIMOKU
TpH yTIPaBJICHA.

Cnenyer ormerurb, 4To KoHuemmsi SCADA, OoCHOBY KOTOpPOH COCTaBJSIET aBTOMAaTH3HPOBaHHAS
pa3paboTka CHUCTEM YIpaBl€HUs, MO3BOSIET PEIIUTh €LIe psii 3aJad, JOIr0e BpeMsl CUMTABLIMXCS
Hepa3peIIMMbIMU: COKPATHTh CPOKH Pa3pa0OTKH TPOCKTOB MO aBTOMATH3AIMU U TpsSIMbIE (DUHAHCOBBIC
3aTpaThl HA UX Pa3paboTKy.

B mnactosmee Bpemss SCADA sBIsieTCs OCHOBHBIM M HauOoJie€ TIEPCTIEKTUBHBIM METOIOM
ABTOMATH3UPOBAHHOTO YIIPaBJICHHUS CJIOKHBIMHU JIMHAMMYECKUMU CHCTEMaMH (Iporeccamu).

VYnpaiieHre TEXHOJOIMUECKUMU Tpolieccamu Ha ocHoBe cucteM SCADA cTano ocylecTBISTHCS B
MepeIOoBhIX 3amajHpix cTpaHax B 80-¢ romel. OO0NacTh NPUMEHEHHS OXBATBHIBACT CJIOKHBIE OOBEKTHI
SNIEKTPO- U BOAOCHAOKEHWs, XUMUUecKue, Hedrexummueckue U  HedrenepepadaThIBaIOLIMe
MPOM3BOJICTBA, KEJIE3HOOPOXKHBIN TPAaHCIIOPT, TPAHCTIOPT HETH W ra3a H Jap.

B Poccum nucnetuepckoe yOpaBieHHE TEXHOJIOTHUECKHUMHU IPOIECCAMU  ONHMPAsoCh, TJIABHBIM
00pa3oM, Ha OIBIT OMNEPAaTHUBHO-JUCIIETUEPCKOro mepcoHana. IlosTomy mnepexon K YOpaBiIeHHIO Ha
ocHoBe SCADA-cucTeM cTall OCYIIECTBISITHCS HECKOIBbKO mo3aHee. K TpymHocTam ocBoenust B Poccum
HOBOHM HMH(OPMAIMOHHON TeXHONOrMH, Kakoh sBISIFOTCS SCADA-CHUCTEMBI, OTHOCUTCS KaK OTCYTCTBHE
HKCIUTYaTAlMOHHOTO OIBITA, TaK M HeAOCTAaTOK MHpopMmaimu o pasmmaHelx SCADA-cucremax. B mupe
HACUMTBHIBACTCA HE OAMH JIECATOK KOMIAHMI, AKTHUBHO 3aHUMAIOIIUXCS pa3pabOTKOW W BHEIpPEHUEM
SCADA-cuctem. Kaxngas SCADA-cuctema - 310 "know-how" KoMmaHuy u 1o3ToMy JaHHBIE O TOW WX
MHOM CHUCTEME HE CTOJb OOIIMPHBI.

Bonbiioe 3HaueHWe Npu BHEJAPEHWHM COBPEMEHHBIX CHUCTEM JHUCIIETYEPCKOro YIpPaBJICHHUS HMEET
pElLlICHNE CIENYIOIMUX 3a]au:

— BbIOOpa SCADA-cuctembl (Mcxoast w3 TpeOOBaHMM M OCOOCHHOCTEH TEXHOJIOrMYeCKOro
nporiecca);
— KaJpOBOrO CONPOBOXK/ICHHSI.

Bribop SCADA-cuctemMbl mpeacTaBsieT COO0O0M JOCTATOYHO TPYAHYIO 3ajaady, aHaJOTUIHYIO
NPUHATHIO  PELIEHMA B YCJIOBMSIX ~ MHOTOKPUTEPUAIBHOCTH,  YCJIOKHEHHYI0  HEBO3MOXHOCTBIO
KOJIMYECTBEHHON OLICHKU psifia KPUTEPUEB W3-3a HeJlocTaTKa MH(OpMaIK.

[lonroroBka CcHEIMAIUCTOB MO pa3pabOTKe U OSKCIUTyaTallMd CHUCTEM YIpaBieHHs Ha 0Oase
nporpamMmmHoro obecrneuennst SCADA ocymecTBIsieTcss Ha CHEIMAM3UPOBAHHBIX KypcaxX pPa3IMdHBIX
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¢upM, Kypcax MOBBILICHUS KBalMpuKaimu. B HacTosiee BpeMs B yueOHbIE IUIaHBI psfa TEXHUYECKHX
YHUBEPCUTETOB HAadajl BBOJUTHCS JUCIMIUIMHBI, CBsA3aHHble ¢ mydeHueM SCADA-cucteM. OmHako
crempaibHas smrepatypa 1no SCADA-cuctemMaMm OTCYTCTBYET; MMEIOTCS JIMIIb OTJEJbHbIE CTaThbU U
pEeKJIaMHbIE NPOCTIEKTHI.

B pesynbTare BhINONHEHUS J1aOOpaTOPHBIX pabOT OCBAaMBAIOTCS CIIEAYIOIIHE KOMIIETEHIIMH:

OK-3 TOTOBHOCTBIO K CAMOPa3BUTHIO, CAMOPEAIIM3AIMY, HCTIOF30BAHMIO TBOPYECKOrO MOTEHIAIA
3HaTh METOIBI CaMOpPA3BHTHS, CaMOpEAM3alH, HCTIONb30BaHM TBOPYECKOrO TIOTEHIMANa B 3ajadax
NPUMEHEHUS MHTETPHPOBAHHBIX CHCTEM MPOSKTUPOBAHMS M YIPaBIICHUS

YMeTh NpUMEHATh METOABl CAMOPA3BUTHS, caMOpean3aliy, UCIOIb30BaHKsI TBOPUECKOrO MOTEHIMAa
B 3aJlayax NMPUMEHEHUS MHTETPUPOBAHHBIX CHUCTEM INPOCKTUPOBAHKS H YIPABICHUS

BaaneTs MeTOmaMH CaMOpPas3BHTHS, CaMOpEaJI3alliM, HCTIONB30BAHMS TBOPYECKOTO TIOTEHIMANa B
3a/1ayax MPUMEHEHWs] UHTETPUPOBAHHBIX CUCTEM MPOSKTHUPOBAHKUS M YIpaBJICHUS

[IK-5 cnocobHOCTRIO pa3padaThiBaTh (DYHKIMOHAIBbHYIO, JIOTMHMECKYI0 M TEXHHYECKYIO OpraHHM3aIMio
ABTOMATM3MPOBAHHBIX M aBTOMAaTHUECKHX  MPOM3BOACTB, HMX  DJEMEHTOB,  TEXHHYECKOTO,
QITOPUTMUYECKOTO M TPOrpaMMHOr0 o0ecreueHnss Ha 0a3e COBPEeMEHHBIX METOAOB, CpPEICTB U
TEXHOJIOTUHA TMPOEKTUPOBAHUS

3Harpb METOIbl  pa3paboTku  (YHKIMOHAJIBHOW, JIOTMMECKOM M TEXHMYECKOW OpraHu3aliu
ABTOMATM3HMPOBAHHBIX M  aBTOMAaTHUECKHX  MPOM3BOACTB, HMX  DJEMEHTOB,  TEXHUYECKOTO,
QITOPUTMUYECKOTO M TPOrpaMMHOr0 o0ecreueHuss Ha 0a3e COBPEMEHHBIX METOAOB, CPEICTB U
TEXHOJIOTMH TIPOCKTUPOBAHMA B 3aJadax NPUMEHEHUS HWHTETPUPOBAHHBIX CHCTEM MPOSKTHPOBAHHUSA U
yIIpaBIICHUS

YMeTb  pa3pabaThiBaTh  (PYHKIMOHAJIBHYIO,  JIOTHMECKYI0 M TEXHMYECKYI0  OpraHM3alMio
ABTOMATM3HMPOBAHHBIX M  aBTOMAaTHMUECKHX  MPOM3BOACTB, HMX  DJEMEHTOB,  TEXHUYECKOTO,
aJrOPUTMUYECKOr0 W TPOrpaMMHOr0 obOecrieueHuss Ha 0a3e COBPEMEHHBIX METOJOB, CPEICTB H
TEXHOJIOTWHA TIPOCKTUPOBAHMS B 3ajadaX MPUMEHEHWS HMHTETPUPOBAHHBIX CHCTEM TIPOSKTHUPOBAHUS U
yIIpaBJICHUS

BaaneTh crnocoOHOCTRIO pa3pabaThiBaTh (PYHKIMOHAJIBHYIO, JIOTMIECKYIO U TEXHHYECKYIO OpraHH3alMio
ABTOMATHM3UPOBAHHBIX M aBTOMAaTHYECKHX  MPOM3BOACTB, WX  DJIEMEHTOB,  TEXHUYECKOro,
ANTOPUTMUYECKOTO M TPOrpaMMHOrO o0ecrieueHnss Ha 0a3e COBPEMEHHBIX METOAOB, CPEICTB U
TEXHOJIOTWHA TPOSKTUPOBAHMSI B 3aJadax MPUMEHEHUsS MHTETPUPOBAHHBIX CHCTEM IPOSKTHUPOBAHUS U
yIIpaBJICHUS

[TITK-1 - crnocoOHOCTBIO pa3pabaThiBaTh NPAKTUIECKUE MEPONPUATHS 10 COBEPILICHCTBOBAHUIO CHCTEM U
CpPEeICTB aBTOMATH3AIMM W YNPABJICHWS F3TOTOBJICHHEM TIPOAYKIMH, €€ JKU3HCHHBIM IMKIOM U
Ka4EeCTBOM.

3HaTBh METO/ABI COBEPIICHCTBOBAHUA CHCTEM U CPEJCTB aBTOMATH3aLMM M YNPABJICHHS W3TOTOBJICHHEM
NPONYKIMY, €€ KM3HEHHbIM ILIMKJIOM U KauyeCTBOM.

YMeTh  pa3pabaThiBaTh NPAKTHUUECKHE MEPONPHSATHS IO COBEPIICHCTBOBAHUIO CHCTEM H CPEJICTB
aBTOMATH3ALMK U YIPAaBJICHUS M3TOTOBJICHUEM TPOAYKIMH, €€ KU3HEHHBIM LIWKJIOM U KaueCTBOM
BuaneTh criocoOHOCTHIO pa3pabaThIBaTh MPAKTHUECKHE MEPONPUSITHS M0 COBEPILIEHCTBOBAHUIO CUCTEM U
CPEICTB aBTOMATH3AalMd M YIpPaBJICHUS M3TOTOBJICHUEM TNPOAYKIMH, €€ JKM3HEHHbIM IHMKIOM H
KayeCTBOM



JlaGoparopuasi padora Nel Co3nanue npocrteiimero npoekra B mporpamme TRACE MODE

Lesabr padoThl — OCBOMTH METOAMKY CO3IAHHMSI CHCTEMBI MOHHUTOPHHIA, CONEPIKAILIYI0 OJUH
y3en APM c ucnons3oBanreM MexaHmma aprornocTpoenust kaHajaoB TRACE MODE meronom «ot
m1a6JI0Ha KpaHay.

Coznanue yzna APM

Pa3paborka mo0oro mpoekra aBTOMATHM3alMl BCErJa HAYMHAETCA C  3amycka
WNurerpupoBannoii cpeanl pazpadborku (MCP). s ee 3amycka HEOOXOAMMO BBITIONHATE KOMAaHIY
TRACE MODE IDE 6 (base) w3 rpymbl YCTAHOBKM HHCTPYMEHTAJIBHOW CHCTEMBI B MCHIO

IIporpammbr WINDOWS wm nBoiibM 1miemdkoM JIK MBI 1o MKOHKe pabouero crona
Windows pucyrok 11.

B Mure rpHpoBaHHaA cpeaa paapaboriy TRACE MODE &

Fain [Npoekr Bug Okwo Cropaska

iRE-H Q A4 &

HaEurarop npoekTa

- X | oo BR pRE | & E

Pucynok 11— MHrerpupoBaHHas cpeja pa3paboTku

ITocne 3amycka MCP B wmeno @aiin BoiOpars komanny Hacrpoiiku HC...B
TIOSIBUBIIIEMCSI OKHE BHIOpaTh YPOBeHb CJIOKHOCTH M HACTPOMTH KaK TOKa3aHO Ha pHUCYHKe 12, a
3aTeM BeIOpaTh OTJaaKa ¥ HACTPOUTH KakK Ha pucyHke 13.



8

MC

[Déwme ) NpocToi () KornaekcHen
Yposete caoKHOCTH () CraHaapTHei () Hactpansaemsiit
Bug
Coxpature gna MPB BuakhoeTs Crioss
EI.LI MHOH Pecypoe Cuctera
Crnaaka
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Wl adnoHEl oTYeToE TexHonoruA

WatnoHe ceazmc B KM M

Eaza kaHanos EutinioTeku

OTKpEIEATE WaBAoH
CTpamTE KOAMPOBKY N TEXHONDM MM

Cosnate offeekT NpH KONWPOBAHKM M3 GUENHOTERM

PenakTop aprymeHTos
Easoetii pegakTop
Fnao

Penakrop SOL

PenakTop nporpatd

[ [oToBn ] [ O7reHa ] [ MpUMEHMTE ] [3HENEHHF| M0 YMONYIHUHD

Pucynok 12 — Hactpoiiku UCP

E Hactpoiin
WC
= | A oTnAgkK CRBQYIOWLME THNOE Y306

Ofiwme

YpoBeHs CRDKHOCTH |b RTM l! Console |& T-Factary |B T-Factory Conzole
Bua —
Cospanure gana MPE WCMoIBS0EETE:

|l moH

CTnagka E:v;) Mpadalinep ¢ Noaaep#Kkol rpahHISCK HA 3KPAHOE

K.oHeeprep us TRACE MODE &
() Npogalinep fes NoAASEHEM FPAdHISCKHY 3KPAHIE

PegakTop aprymeHTos
B azoBtii peaakTop
Pnﬁ ST
PenakTop SAL

PepakTop nporpanr

I [oToeo l ’ OTreHa ] ’ MpuraeHUTE ] ’3Ha‘-IEHHF| M0 YHON4aHHID

Pucynok 13 — Hactpoiiku UCP

ITocne npoBenennbix HacTpoek MCP HaxxaTh kHONKy ['oTOBO.

‘i ~ (3
C mNOMOIIBIO HKOHKH N WHCTPYMEHTAJIbHOW TAHEIM CO3JaTh HOBBIM IPOEKT, NPU 3TOM B
OTKpBIBLIEMCS HA KpaHe Auajiore pucyHok 14.



% HoeblA npoexT

¥ ui

MNpocToi CTaHoapTHEI  KomnaskcHBIN

| Coznate |[ OTrmeHa

Pucynok 14 — Co3zmanue HOBOTO TPOEKTa

Bribepem IIpoctoii ctwis paspaborku. Ilocine Hakatus neBoil kimaBm Mbimm (JIK) Ha
9KkpaHHOM KkHomke Co3marb, B JIeBOM OKHe HaBuratopa mpoekTa TMOSBUTCS JEpPEBO MPOEKTa C
cozganabiM  y3m0M APM RTM_1 pucynok 15. Otkpoem y3en RTM_1 nBoiiaeiM miemakom JIK, B
npaBoM okHe HaBuraTopa mpoekTa OTOOpasHTCs CONEpKHMOE y3iia — TycTas rpymma Kananmel U oguH
KaHal kimacca Bei3oB Dkpaw#l, mpenHasHadeHHbIN misi oroOpaxkenuss Ha y3ne APM rpaduueckoro
JKpaHa;

Haeurarop npoekTa

X | BB g RE & B

2 Pecypce I:E k.anank

!';_! 5
% i %,: Jrpanii:l

= md ATM_1

EE K.anane

g MeTauHke HATT pHEtHMKM

* g EMBaMoTeRM_KoMNoHEHTOE

Cucrerda. BT

Pucynok 15 — HaBuratop npoexra

Coznanue rpaduueckoro sKpaHa

JBoitpiM memukoM JIK Ha kommoneHTe Dkpar# 1 OTKPHITH OKHO TPaHIECKOro peaaKkTopa.

COSI[aHI/Ie CTAaTHYCCKOI'o TCKCTAa

PasmecTum B 7IeBOM BepXHEM YIJIy SKpaHa CTaTUYECKHH TEKCT - HAIIUCh
«3HavyeHne mapameTpa». Ha mmaHenmm WHCTPYMEHTOB TIpauuecKoro pelakTopa BBIACIUTh  HKOHKY

ABC
rpadmaeckoro osnemenra (I'D) , Ha TIOJIe pelaKkTopa YCTAHOBUTH MPSMOYToibHUK [, st uero

pucyHok 16: 3aduxcupoBath JIK «TOUKy HpUBS3KIW»; pa3BEpHYTH NPSMOYTOJIBHUK JIBIDKEHHEM Kypcopa
1 3a(uKcUpoBaTh BbIOpaHHbIM ['9;
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2] Jrpantl®

LTERCT?

PucyHok 16 — Pa3mernienne cTaTHIECKOro TEKCTa

,21)'[5[ nmepexoama B PEKUM PCAAKTHUPOBAHMA JJICMEHTA BBIACIWMTL Ha IIAHCJIM HHCTPYMCHTOB

VKOHKY by . JBoiiabiM 1memukom JIK mo pasmenienHoMy I'D OTKpBITH OKHO €ro cBOMCTB. B mpaBom
nosie cTpokud TekeT HaOpaTh «3HaueHHE MapaMeTpa» pUcyHok 17.

Hagur aTop npoekTa bl | [IE] Sxpanti1®
oo [rgaecd -
=i ] | ¢ i <TEKCT>
CeoMCTED JHaveHHe B
K.oHTyp
Janueka [ |
Tekct 3HauEHHE napammpd
Leer TekeTa |
WpkgT S Shell Dlg,8

BeIpaBHUBaHME Mo ueHTpy
Crkpeme npu cTapre False

Monckaska

0HCTEa 0fBeKTA

8 (cHOEHEA NPHEAZKA [

Pucynok 17 — CBolicTBa cTaTHU4E€CKOrO TEKCTa 3aKPbITh OKHO

cBoiicTB, ['D OyneT nmeTh BUA pucyHok 18:

12 JIxpanttl®

—
=

3HaYEH1e NapakETRa

-
=

Pucynok 18 — Bun rpaduueckoro sxpaHa

Ecnu BBeneHHblii BaMu TeKCT He yMeCcTWICS B NPAMOYTroibHUKE ['D, BBIIEIUTE €r0 U PacTSHUTE
JI0 Hy’)KHOT'O pa3Mepa ¢ TIOMOLIbIO MBIIIH.

Co3nanue JTMHAMHYECKOTO TEKCTAa, CO3JaHMC apryMCHTa OSKpaHa B IIPOLCCCC HﬁCTpOﬁI(PI JAUHAMHUYICCKOI'O
TEKCTa

[TonroToBMM Ha OJKpaHe BBIBOA JHHAMUYECKOrO TEKCTa ISl OTOOPaKEHUS YUCIICHHOTO
3HAYEHUS] KAaKOro-M0O WCTOYHMKA CHUrHajda — BHEIIHETO WIM BHYTPEHHETO IIyTeM YKa3aHus
nuHammaimy atpudyra ['D. OmpenenuM Ha3HaueHue aprymMeHnra Ima0soHa ofkpana. Co3maTe U

. ABC .
pa3MecTuTh HOBBIM [ cinpaBa oT I'D C Haamuchlo «3Ha4YeHWe mapaMmeTpa». JIBOMHBIM
menkoM JIK Ha cTpoke TekeT BbI3BaTh MeHIO Bua mHAMKAaIMU prcyHOK 19.
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ABCT ekcT

= & | B | &
CeoicTeD IHaveHue A
K.oHTUD
Januet.a [

BECT CTEECTY

B LMk S A HeT guHarduz a9

Leer Tekcra |
W pragpr kS Shell Dig,8

BrIpaEHHEaHWE Mo weHTpy

m

g =

CrpeME NP CTapTE Falze

TEA [

MNonckaska W

WAL

JzHOEHaA NpHEARZES

|: Er

Pucynok 11 — Hactpolika auHaMuzaimm9

B mpaBom mone ctpoku Hakath JIK W BBI3BATH CIHCOK JIOCTYIHBIX THIIOB, BBIOPATh THI 3HAYEHUE
pucysok 20.

HeT guHarM3aLMIA
SHAUEHHE

Arg = KoHeT.

Arg »= KoHoT.

Arg & KoHet,
Argin Range

Pucynok 20 — Tun nusammzaimu

B oTkppIBIIEMCS MEHIO HACTPOWKH TApaMETpPOB AMHAMU3AIMU PUCYHOK 21 BBIOpaTh CBOWMCTBO
IIpuBs3ska.

Tekct {TEKCT
= Bin HHO MK ALK SHayeHue
Mpueaszka
= P oprdat Generic

Gererc %0

Pucynok 21 — HacTtpoiika mapaMeTpoB THHAM M3AIH

B orkpeiBuiemcs ok#e CBOWCTBO NPHUBSA3KH, HAXaB KHOIKY B ma ero mamem

HMHCTPYMEHTOB, CO3JaTh apryMEHT 3KpaHa PUCYHOK 22.
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[ Ceoicrea NPHBA3KH

e X | TH| 22 IE | w2 By [ & ¥ &
Mram | Tum | Tun gaHHes | 3Haustve no umonyarma Mpreasca | Paary | Tpunna | Eousmeperua | Kommerrapwi I
WRG 000 phalN  BAREAL :

’ [oToBa H OrraeHa ” Orenzate ]

Pucynok 22 — Co3nanue aprymeHra s3KkpaHa

JBoiHbiM 1miemukoM JIK BblIeIWTh WMA apryMeHTa W M3MEHUTh €T0, BBEAA C KIABUATYpPHI
«[Tapametp» (3aBepumrh BBOA Hakatwem kiaBuim Enter). [ToaTBepaurh CBA3b C 3TUM apryMeHTOM
Ha)kaTueM KHOTKHU ['oToBo. 3akpeiTh OKHO cBOMCTB "D, rpaduueckuii skpan OyaeT UMETh CJieAYIOIINA
BUJI PUCYHOK 23.

12 Jrpantil”

JHaueHMe naparieTpa {TEKCTX

Pucynok 23 — Buz rpaguyeckoro skpaHa

Co31anue cTpPeI0YHOT0 NPUOOPA, NPUBA3KA K TOMY 7Ke apryMEeHTY
[Tpumennm ast oToOpaskeHust mapameTpa HOBbIM Tvn I'D — Crpenodsslii mpuOOp pUCyHOK 23.

Breinenurs nBoiHbIM 1iemukoM JIK Ha MHCTpyMEHTaNBHOM MaHeIu pefakTopa rpaduKd MKOHKY e 51

ﬂlqaﬂ

BbIOpaTh B TMOSBUBILIEMCS MEHIO MKOHKY CTpPEJIOYHOro mnpudopa VYceranosurs [0
Crpenousblii puOOp, BHIOpaB €ro pazMep TakuM, YTOOBI BCE SMEMEHTHI IrpaMKM U TEKCTa Ha HEM
ObUIO pa30OpUYMBEI M CUMMETpPHUHBL. [lepeiiTh B pekuM penaKTHpOBaHUS M OTKPHITh OKHO CBOWMCTB
I'D Crpenounbrit mpubop. Ilemuxkom JIK Ha kHOmke OCHOBHAasi MNPUBS3KA OTKPHITH OKHO
TabmmuHoro penakropa aprymenroB. JIK BwiOpaTh apryment mmabiiona oskpana [lapamerp.
[TontBepaure BeIOOp JIK Ha kHOomke IoTtoBo. [IBoiHBbIM mmemukoM JIK OTKpBITE CBOHCTBO
3aroJsi0oBok u B cTpoke Teker BBecTH ciioBo «IlapameTpy. 3aKpbITh OKHO CBOMCTB.
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BHayeHWe napameTpa

<text>

30.00

LISD
0.000
]

0.0

20.00

10.00

4000 5S0.00 g0.00

MNapameTp

70.00

80.00

} 50.00

100.00

PucyHok 23 — CTpestoqHbIi IprOOop

ABTONOCTPOEHHE KAaHAJIA

Jnst co3pmaHus KaHajga B y3Je IPOEKTa IO AapryMeHTy IIabJjioHa 3KpaHa BOCIOIb3yeMcCs
nporienypoit aproroctpoeHusi. B cimoe Cucrema orkpeith y3en RTM_1. C momompio TIK BeI3BaThH
KoHTeKcTHOoe MeHI0 U JIK OTKpBITH CBOMCTBa KOMIOHEHTa Dkpar#l pucyHok 24.

PP & Xdgd

Cosnare KOMOOHEHT b
CosnaTe rpynny 3
Cosnare no watnaHy...

HHWYT O MTE
Eonupoeate [Chil+C)

PepakTipoBaTe

Pepaktvposars watnoH

MNepeutieHoEaTE. ..

B

CeoiicTea

PucyHok 24 — Bb160p CBOMCTB dKpaHa

Boibpats Bkmaaxky AprymeHTbl, Beinenurh JIK apryment Ilapamerp u ¢ MOMOIIBIO MKOHKA
co3aaTh KaHai kiacca Float tuna Input ¢ mmerem IMapameTp.
Co3naHue reHe paTopa CMHYCa M IPUBSA3KA €70 K KaHATY
BBenem B cocTaB MpoekTa HCTOYHUK CHUTHAJIA — BHYTPEHHUM T€HEPAaTOp CHUHYCOWIBI, CBSIKEM
€ro C CO3/[aHHBIM KaHAJOM U omnpoOyeM BBHITIOJHEHHBIE CpeacTBa OToOpakeHus. OTKPHITH CION
HUcrounuku/Ilpuemuuxkn u gepe3 1K coznars B Hem rpymmy I'e He paTopbl pucyHOK 25.



E‘ T Cucrema
= md RTH_1
EE K.aHank
B Yerox

G} q Evdn

|% Coznare rpynny — » PC-based koHTpoAnepsl

ﬁ Fonupoeare [Chl+C) Facnpengeneineie HCO_[DCS)

Mnartel_eeopa/BeiE0na

MNeperrmeHoBaTE. ..
Ey' CeoiicTea PLL
OPC
CLDE
MODEUS

MonezoBaTEMBCKME_ApaHEEpEl

JHarHocTHES M CepEMC

Rfwadgecgws 9

MeHepaTopel

Mogen

Pucynok 25 — JloGaBnenue rpymmsl ['eHepaTopsl

JsoinbM mwemukoM JIK orkpeiTe rpymmy I'eneparopsl u yepes IIK co3nats B Hell KOMIIOHEHT
Cunycouaa prcyHok 26.

EE F.aHank

i ‘*h Coznate KOMIOHEHT b M
E‘ % MeTouHukd T pretHMK M
w? OrmeHure [Chi+d) T peyronsHuE,
JU TeHeparoper_1 tw_@cdma I

- Q EMAAMOTEKH_KOMNOHEHTOE Berywan_eguH9La

B uTaBRIE_reaHip

&
L]
B
&
&
&

CayyaliHoe_yucan

Pucynok 26 — Co3manme kommoneHta CuHycouna 3axBaturh ¢ mnomoupio JIK co3znansbiit
uctounuk W, He ormyckas JIK, meperammrs xypcop Ha y3en RTM_1 B cimoe Cucrema, a 3atem, B
OTKphIBIIEMCS OKHe KoMroHeHTOB RTM_1, Ha kanan [MapameTp pucyrok 27. Otnycturs JIK.

@ Pecypenl a EE KaHani

E‘ S Cucrema

Z =| %C Jkpanit]

B miRTMI

: EE F.aHank! T

E % MeTouHun T pHEMHMEN 3 1D: (0x00040001 <> 0x00000002
‘ - i = Coding: TCS

1 - = Node: Cucrema RTM_1
Eucrera.RTM_1.Mapanerp Link: Curycounalil: InavermeMcrosmmen/ NprerHutn. Meneparops_1)
@) Pecypcel I% .

E 525 Cucrema

E‘ % MeTouHmu T puerHMEM

:  JU TeHeparopel 1

& q BHEAMOTERM_KOMNOHEHTOE

HeToururkn T puernmki Cenepatopes: 1 |

Pucynok 27 — Csi3b kommnioneHTa CuHycomia ¢ kaHanom [Tapamerp
3anyck npoekra
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3aKpeITh OKHO rpaduueckoro penakropa. COXpaHHTh TMPOEKT C TMOMOIIBIO UKOHKA

PH{CTPYMeHTaHLHOﬁ NaHCJIN BI>I6paTI> KOMaHay EI

E. Ha

U CKOMIIMJIMPOBATL IIPOCKT MJIA

3amycka B peambHoM BpeMend. JIK Beimemmrs B crmoe Cucrema y3en RTM_1, BeiOpaTh HMKOHKY

CIipaBa OT HaAIIMCH

«3HaueHne napamMeTpa» JO0JDKHO IIOKa3bIBaTbCA HM3MCHCHHUE CHUHYCOMIAJIbHOTO

3HAYCHHUE JTOJDKEH OTOOPaXKaTh M CTPEJIOUHbIM MpUOOp pUCYHOK 28.

(3Ha4eHWne napameTpa |86.4343

MNapameTp

40.00 50.00 60.00

30.00 70.00
20.00 UsD 80.00
10.00 85.4347 50.00

0.00 100.00

PucyHok 28 — Pe3ynbTaT IMUTAIMOHHOTO 3aIycka MpoeKTa
JoOaBieHue GyHKUMH yIPaBJie HUA

& Ha MHCTPYMEHTAJbHOM MaHeM U 3allyCTUTh PEXKUM HCTONHeHus. B oTkpeiBmiemMcs okHe [

To xe

BBenem B cocTaB rpadudecKoro sKpaHa CpeJCTBO, TO3BOJSIONICE PEaM30BaTh BBOJA YHCIIOBBIX

3HaueHWid ¢ KnaBuaTypbl. Co3laauM HOBBIM apryMeHT MIa0iioHA dKpaHa i MX MpueMa.

Bre3Bath rpaduyeckuii 9KkpaH Ha peJaKTHpoBaHHE. BpIOpaTh Ha HHCTpyMEHTaJIbHOW MaHEeIU

rpaduaeckoro penakropa uMkoHky I'D Kxomka - . C noMoIIpI0 MBI Pa3MECTUTh €ro B TOJie

skpana mon ['D Crpenoussnii mpuOOp pucyHOK 29.
1= 3kpantil”

SHaueHMe napameTpa LTEKCT>

Th Arrow gage
40.00 50.00  gn.00

30.00 70.00

20.00 50.00

10.00 50.000 90,00

0.00 100.00

|

Pucynok 29 — Bun rpadudaeckoro skpana

[lepeiiTu B pe’KuM pelaKTUPOBAHUSA |, #BI13BaTh OKHO CBO¥CTB [ PHCYHOK 3
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| ok [K.Honka
B | ¢

il

CeolicTen JHaveHMe
IEea cocToAHkHA Falze
MNpuyEAzka
Mnockan Falze
Tekrcr UnpagneHme
W pur M5 Shell DIg.B
LLeer Texcra I
Janueta
HMzodpaeHie

E METHHHEIR pastiep Wsotpamerya  False

(1K}

f;-: CkpeTe NpM CTapTE Falze
Mogcraszka

CEOACTEA |

Pucynok 30 — CBoiicTBa rpadmaecKkoro 3JIeMeHTa KHOMKa

B none Texer BBectu «YmpaBienuey». OTKpbITh OnaHk CoObITHS B » 1k PaCKpbITh
menio Ilo Haxkatuw (pressed). BeiOpate m3 cmicka komanny dodasuth Send Value, packpbiTh
MEHIO HACTPOEK BHIOpaHHON KOMaHAbl pUCyHOK 31.

|0k |KHonka
B |

il

CeoficTED IHaYEHME
K.on gocTyna 1]
Cofkmua

+ d
= | Hotaeute Send Value

+- releazed

Hogagure Show/Hide Elementz
Haotaeure Jump to Screen
Hofaeure Send comment

Pucynok 31 — Hactpotika rpadguueckoro snemenra Kxorka

B mone Tun mepenaun (Send Type) BoiOpath u3 crcka BBectu m nepeaars (Enter & Send)
pHUCYHOK 32.
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|UH]KHnnKa
= [E | &

| CeotizTen | Bnauerme (I
F.on aocTyna 0

!CDﬁbITHH

= pressed |
MNopTeepxaeHue  False :
CurHan Falze
= Send Yalus I
Send Type | Dirsct v |
Walue Drirect I
Destination Enter & Send I
¥0OR I
Source OR |
Festore Value| AWD |
- releazed Add
Add Seale %
Fultiply
Divide

Pucynok 32 — Hacrtpoiika rpaduueckoro meMenra Kxorka
JIK B mome Pe3yabTar BbI3BaTh TaOMMUHBIN penakrop aprymeHroB. Co3maTh emie OuH
apryMeHT M 3aJaTh eMy uMs Ymnpapjieunue. M3menurs Tun aprymenra Ha IN/OUT, kHorkoit I"'oroBo
TIOJITBEPIUTH MPHUBS3KY aTpuOyTa I'D K 3TOMY apryMeHTy pucyHok 33.

[ Ceorcrea npueasky

|8

£

I [orosn ” OrmeHa ” Oreazare ‘

Pucynok 33 — Co3nanue aprymeHra Y npaBlicHUe

3akpbITh OKHO cBOMCTB I'D ¢ momoupro menuka JIK no mkoHke <1 Bougemurs JIK D Tekcr,
CITyXalwii s oro0pakeHus 3HaueHus [lapamerpa pucyHok 34

Pucynok 34 — I'padmdeckuii SIIeMEeHT TEKCT
C mnomoupro  HMKOHKH HAa TAHEJM HHCTPYMEHTOB Wi KoMOuHaimed wiasuin Ctrl+C

ckorvpoBath BbiAeneHHbI ['D Teker B Oydep oOmena. Jlajgee ¢ TMOMOIIBIO HKOHKH & WK
komOuHarpeit wiasmm  Ctrl+V  msBiaeur kxommo D w3 Oydepa oOMeHa M TOMECTUTH €€ Ha
rpaduueckmii 3kpaH. Ilepemecturs, ynmepxuBas Haxkartod JIK, kommo I'D Teker cmpaBa oT
pa3melneHHoro Ha skpane I'D KuHomka. JIBoWHbIM

memukoM JIK Ha mepemenienHoM I'D TeKCT OTKpPBITH OKHO €0 CBOMCTB PUCYHOK 35. JIBOHHBIM

]

merakoM JIK Ha ctpoke TekcT BKJIaJKM OCHOBHBIX CBOMCTB MEPEUTH K HACTPOMKE JHHAMHU3ALMH
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nanHoro atpuoyra I'D. B mpaBom mome ctpoku IlpuBsizka memukom JIK OTKpBITH TaOIMUHBIN
pellakTop apryMeHToB mabsoHa skpaHa. Beinenurs JIK B cricke apryMeHT YnpasileHHe U ILEITYKOM
JIK mo okpanHod kHomke ['oroBOo mnonrBepaurh npuBs3Ky arpuoyra ['D Tekct k naHHOMY
aprymeHry mabJioHa ’kpaHa. 3aKpeITh OKHO cBOMCTB ['D Tekcr.

wcTerer

= &y B &
CEOfCTED 3HaueHHE
F.oHTYD
Janueka [

Tekct [YnpasaeH... <TEKCT:

= HMHME AL IHauEHHE

"Ipuaﬂaraa | HnpaeneHue |
= P opraar Generc
Generic g
LeeT TercTa I
W pracger M5 Shell Dig.8
BripaBHHEaHIE Mo ueHTpy

CkpbMb NpH CTapTE Falze

m

=]

MNoagckaszka

g

H ==

1AL

O zHOEHAA NpHEA3E.A [

LB

Pucynok 35 — CpoiicTBa Tpadumueckoro 3jaemMeHTa TeKCT 3akpbiTh OKHO
rpaduueckoro peaakTopa.
[IpuBsizka aprymMe HTa 3KpaHa K KaHaIy

CozgaguM 10 apryMeHTy YTpaBlieHME IIa0JIOHA OJKpaHAa HOBBIM KaHAJ, OTPENaKTUPYEeM €ro
npuBs3Ky. B cioe Cucrema otkpeith y3ea RTM_1. C nomomrpio I1K BBI3BaTh 4epe3 KOHTEKCTHOE MEHIO
CBOICTBa KOMIIOHEHTa DKpan# | prcyHOK 36.

| MHdopmauma P naru ADrymEHTEI ATpUBYTEl
EEEIRIL Al & &

Wraa Twn THn AaHHEIR 3HAYEHHE N YMONYSHMID MNpueazka

i .I'Iapame‘rp ol .@_ﬂ.HEAL ..F"I'IapaMETp:F'eaanoe aHaveHue[CucTerma RTH_1)
Eg Ynpaeneque LhIN/OUT REJREAL

=

PucyHnok 36 — OKHO CBOJCTB KpaHa
Boibpats Briagky AprymeHTsl, JIK Bblgenurs aprymeHr YmnpaBjieHHe U C NOMOLIbIO

WKOHKH co3zaTh HOBBIM KaHal. B pesynbrate, B y3me RTM_1 ,0ymer aBTONOCTpOEH KaHAMI C
UMEHEM Y NpaBJie HU€e PUCYHOK 37.
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I:E K.aHankl

%,: Jrpanil

PucyHok 37 — ABTONOCTpOCHHBIN KaHAN Y IpaBJIeHAS

JBoiHbiM 1ieakoM B Tiosie IlpuBsizka aprymeHra YmnpaBjieHHe BbI3BaTh OKHO HACTPOWKH
CBA3H, BHIOpPAaTh B HEM aTpuOyT BXoaHoe 3HavyeHHe KaHala YmpapieHue u kHormkod IlpuBsizka
MOITBEPAUTh CBSI3b apryMeHTa SKpaHa YmpaBjieHHe c aTpuOyrom BxoaHoe 3HaueHHMe KaHaia

YnpasiieHue pucyHok 38.

B Ckondmrypupoeats ceazs AnaCuctera. RTM_1.3kpan#1:1:¥npaene nue

= 525 Cycrema ATPHEYTEl | AprymeHThl

=] ad RTM_T ManHoe 1A
jF‘eaanoe IHAYEHMHE
'C Jrpanit1: |Annaparoe sHaverue

i
.F Rl ‘BrogHoe sHaYeHMe
|CocTaAHume

.,: YnpaeneHue | DocToeepHOCTE
MMepuog nepecyeTa [sHaYEHKE)
(Teraeruun
EHHTEpBaﬂ
Mgk ntaueHme

|BEronHDE 3HAYEHME |
{
(£ | *

| ArpueyTedAprymertel | Tun ATPHOYTS

[HDHBHSElTb KaHan] [I'IpMBﬂsaTb anHﬁgT] [ [puBASKa } ’ CrraenHa

Pucynok 38 — Kondurypaims cucteMbl 3aKpbiTh OKHO

CBOWCTB KOMIIOHEHTa DKpan# 1.
Pazmemenue I'D Tpenn

JlonomHuM co31aHHBIM 9KpaH HOBBIM ['D 111 COBMECTHOrO MPOCMOTpPAa M3MEHEHWH 3HA4€HUH
KaHaJIOB y3J1a BO BPEMEHHU U OTCJCKMBAHMU IPEABICTOPUU — TPEHIOM.

B mpaBoit wactu rpaduueckoro skpaHa pazmectuMm ['D TpeHn [ BbIBOJA 3HAYEHUIM
IMapametrp u VYnpasienue. OcHoBHbIC CBOHCTBa I'D OCTaBHM 3a/aHHEIMM IO YMOIMAHHIO.

il

Lo
[Tepetinem Bo BkiIaaky == wu, BeymenuB JIK cTpoky
Kpusbie, ¢ nomomnpto ITK co3maanum aBe HOBbIe KpHBbic. HaCTpOUM X MPHBSI3KH K
apryMeHTaM, TOJIIMHY | IBET JIMHUI pUCyHOK 39.
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Lo
B=

il

CeoicTED JHavueHue

= kpueanal [lapamerp]

2aronoeok,

MNpueAzEa MapareTp

Ueer I
CTHE AMHAK

TonLHHE AHHMHM 1

Tun mMeTok HeT meTok.

CTHE AMHMK BHE FPaHML, - - =-==-==-=--=====-==-"-

Makc. sHaYeHME 100
MuH. sHaveHMHE 0
WHTEpnoMpoBaHmHe True
= KpusaaZ [Ynpaenevuwe]
Jaronoeot,
MNpueazka YnpagneHue
llger [
CTiie AMHMK
TQALMHE AHHMA 1
Tun reTak HeT meTok,

ET3

=]

CTHAE MHHKHH BHE FPaHML -~ - ~--"~"""=========="-

£

et

@ Make. sHauYEHUE 100
i ]

[=

7] MuH. 3HAYEHKE 0

|:_|

E WHTepnonuposaHie True

Pucynok 39 — CgoiicTa rpaduaeckoro snemenra Tpenn I'D npumet Bun pucyrok  40.

YRS IS

1000 -

a0

500

250

0.0 bt
28.12.04 150729 150744 15:07:59 15:08:14 15:08:28
Ei% v & &< 5D P D
F.puERIE M oTouHuME 3HausHue |
——[lapameTp

————————4npaBneHue

Pucynok 40 — Bua rpaduueckoro anemenra TpeHn
3anyck npoekra
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CoxpaHuTh MPOEKT C MOMOIUBI HKOHKH H. Ha wHCTpyMeHTanbHOM maHeau BBIOpATh
KOMaHIly U CKOMIWIMPOBATH TE€M CaMbIM MPOEKT JMJI 3alyCcka B peajbHOM  BpPEMEHH.

BbeiOpath  MKOHKY Ha HHCTPYMEHTAJIbHOW MAHENM WU 3aIllyCTUTh pexuM wucnonHenus. C
MOMOIIBIO KHONKK «YTIpaBliCHHE» BBECTH BEJIMUHMHY «YIPABISIOMIETO BO3ACICTBUA» M HAOMIOAATH
pe3ynbTaT Ha COCEIHEM MHIWKATOPE M TPEHIE.

IIpocTeiimas 00padoTKa JAHHBIX

C nmnoMomBpI0 CO3/aHMsI HOBOIO KOMIIOHEHTa TMpOeKTa — IIa0JoHa TPOrpaMMBl CBSDKEM
orepalMeil CJIOKEeHUs J1Ba MMEIONMXCS KaHayia. bygemM cymMMHpoBaTh peajbHble 3HAUCHUS KaHAJIOB
[Tapamerp u YmpaBneHue, a pe3ynbTaT MOMEIIATh BO BHOBb CO3/JJaHHbIM aprymeHT 3kpaHa Cymma (c
oroopaxkenrieM Ha ['D Texct u Tpenn) 6e3 co3anus TONOMHUTEILHOTO KaHaJa B y3JI€ MPOCKTA.

CkommpoBaTh 11Ba nepBblXx ['D — «3HaueHue mapamerpa» U «text» u pasmecturbs nx Hwke ['D
Knonka pucynok 41.

3HavyeHWe NnapaMeTpa <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
‘ YnpasneHue ‘-:text:-

%HEHBHME napameTpa <text> E

=

Pucynox 41 - Bun rpaduueckoro oskpana M3menursb

crarmdeckuii TekeT neporo I'D Ha «CymMa » pucyHOK 42.

‘ YnpaeneHwe <text>

Cymma: <text>

Pucynok 42 — Buz rpadguyeckoro sxpaHa

A npuHamuky BToporo I'D mpuBsizaTh K TpeThbeMy apryMeHry oskpaHa Ttuna IN ¢ umenem
Cymma, KOTOpBIi co3AaTh B MPOLIECCE NMPUBSI3KU PUCYHOK 43.
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=¥ CeoHcTEa NPHEAZEH

T L Y
||r'1Mﬂ |Tun |THI'I,ElaHHbI:-: !SHauewe N0 YrADAYSHHD ||'I|3HB;13Ka |°Pr|aru ‘I'pgnna |En.u3meper|uq |Kommemapulﬁ| |

[Mapaverp glaN RHJREAL
[Urpasnerme i IN/OUT REREAL

Ty piglN SHREAL

’ [oToso ” Ortrena ” Oredzars ]

Pucynok 43 — CBoiicTBa NpUBSI3KU

Jlo6aBuTh e11ie O1Hy KpUBYIO Ha TPEHII € IpUBSI3KOM K apryMmeHTy CymMma pHUCYHOK
44.

| CEOMCTES 0ifbekTa

-
=
| CeobicTED | 3HAYEHME
Kpuene

#- Kpusanal [MMapamerp]

F Kpusas? [Ynpasnexdue]
& Kpusaa3 [Cyrmal

[ |

Pucynok 44 — CpoiicTBa rpaduueckoro sneMmenra Tpenn
Co3nanue nporpaMmsl Ha sisbike TexHo ST

CozgaguM mporpamMMmy, B KOTOpOM CyMMa JBYX apryMEHTOB, CBSI3aHHBIX C aTpHOyTaMu
PeanbHoe 3HaueHnme kaHanoB [lapamerp u YmpaBnenwe, OyneT MOMEIIAeTCS B TPETH apryMEHT C
mveneM CymMma. B nanbHeiiieMm, BOCTIONb3yeMcsl BO3MOXKHOCTBIO CBSI3BIBAHMSI apryMEHTOB I11a0JIOHOB
JUIA BBIBOJIA HAa SKpaH pe3ysbTara paboThl MporpaMMbl 0€3 CO3/1aHus TONOHUTEILHOTO KaHaa.

JBoviaeiv 1memakoM JIK oTkpeiTh y3en RTM_1 u co3gath B HEM KOMIIOHEHT
ITporpamma pucysok 45.

Y i3 Jrkpar
#&m Cosnare rpynny 3 ' Mhorpamva
A CospaHuqTe yzen gna MPB % DokyraerT
E-):- Jarpyzure gakin MPE ﬂ Cease_c CHEN

|§h Coz0aTe KOrMOOHEHT

Pucynok 45 — Co3gaHue KOMIIOHEHTa MporpamMma

BbiiesuTh KoMmroHeHT [Iporpamma#]l u IIK BbI3BaTh KOHTEKCTHOE MEHIO, BHIOPAaB B KOTOPOM
JIK nynkr PenakTupoBarh mA0JIOH, TIEPEHTH B PEXUM pPEIaKTHUPOBAHKS MPOrPaMMBbl PUCYHOK 46.
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[Mporpararatil

= P

CTpykTypa Nporpardrk

I'Ipu:urpammam

@ﬁprgmembl
@ﬂDKaﬂbeIE NeperdeHHEIE

|FnDﬁaanble NepeteHHEIS

@‘:P':IHKLLHH
@ETpgKTgpbl

|E HELWHWE SO AMOTBEM

PucyHok 46 — PexiM pelakTHpOBaHUS TPOrPAMMBI
Boigenennem JIK B nepese mabinona IIporpamma#1 cTpoku AprymMeHTBI BbI3BaTh TaOJIMIHBIMN

pelaKkTop aprymMeHroB. VIKOHKOM B - co3/1aTh B PpeJaKTOpe apryMEHTOB TpU apryMeHTa ¢ UMEHAMU
[Tapametp, Ynpasnenne u Cymma. [Ipu sTrom mepBeie 2 aprymenra qomkebl ObiTh THHA IN, a Tperwmii —
OUT pucynok 47.

- X | THEE oo B R &

Hun Trmx THII TaHHEX | SHaYeHMEe II0 VOIS SHMH

Mapamerp  plaIH [BY]REAL
Vopaensme gl TH REAL

Cymea gl OUT (] REAL

Pucynok 47 — CoziaHue KaHaJIOB NpOrpaMMbl
Boigenurs B gepese mabdioHa cTpoky [IporpamMmma#1 1 B OTKpbIBIIEMCS AWAJIOre

Bo160p s13b1Ka BEIOpATH 361K ST prcyHOK 48.
[ Buifiop Azbikca [[lporpassaMpoeaHHA

Brifepume a3kt NporparrAMpoEaHu SyHE LMK,

(%) 5T nporpardra
(3 SFC guarpararaa
{3 FBD amMarpatdra
) LD guarpardra

() IL nparpardra

| Cnpaek.a | ’ MpHHATE H OTreHa

Pucynok 48 — Be16op si3pIKa IporpaMMHUPOBAHUS
[To maxatmo OSKpaHHOM KHOMKU IIPpUHATH B OTKPHIBIIEMCS OKHE peJakTopa MporpamMm cC
OOBSIBJIICHHBIMH TIEPEMEHHBIMU HAOPaTh CJIEAYIOIIYI0 CTPOKY PUCYHOK 49.

PROGERM
VAR INPUT Ilapawmerp - BREAL; END VAR
VAR INPUT ¥opaepmermse : BEAL; END VAR
YAE. OUTPUT Cymda : BRERL; END VAR

Cyrda=Ilapawmerp+¥rpaememmie ;

END_PROGRAM|
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Pucynok 49 — Bun nporpamMmmbl Ha si3bike ST

C INOMOIIIBKO HKOHKH Ha HHCTPYMGHTaHBHOﬁ MNaHejm peaaKkTopa HWIU

«ropsiuei  kiaBumei» F7  cKOMIWMpPOBAaTh TporpaMMy U yOeOuTbcsi B YCTICIIHOM
KoMl B okHe Bbixoa (Output), BbI3bIBAEMOro M3 HMHCTPYMEHTAJBHON NAHENH C TOMOLIBIO

VKOHKH! pucysok 50.

TRACE MODE Script Compiler +1.0

Mporpararaatt] tmg compiled successfullp

K.orranauma OTnagka

Pucynok 50 — Pe3ynpTaT yauHoi KOMIWISIIKA  TIPOTPaMM bl
IIpuBsi3ka apryme HTOB IPOTrPaMMbI

BbimonHuM MpuBSI3KYy apryMeHTOB IMporpaMMbl K aTpuOyTaM KaHajioB. BbI3BaTh CBoOMCTBa
komroneHra IIporpamma#l depe3 KOHTEKCTHOe MeEHIO. BpiOpaTh BKIagKy ApPrymeHTHI. J[BOWHBIM
HaxkaTueM B none [IpuBsi3ka NpuBsA3aTh apryMeHTHI IPOrpaMMbl K aTpuOyTaM KaHAJIOB — apryMeHT
IMapameTp Kk peasbHOMY 3HaueHMO KaHaja IlapameTp, aprymeHr VYIpaBleHME K pEaJbHOMY
3HAYEHMIO KaHaja YIpasjie HHe pUcyHok S1.

@ CroHDHIypHpoeaTh ceAzb AnACHCTeMa.RTM_1.Nporparssa#1:4:Mlapametp @E]
E 525 Cuctema ATpMEYTEI [ ADryrEHTbI
= g RTM_I | MonHoe vea ~
© [PeansHoE SHaUEHWe
.C Jrpantill |AnnapaTHoe sHaYeHHe
.F Mseris éBHDﬂHDB 3HAYEHHE
|CoeToaHHe
.F YnpaeneHue JlocToEepHocTE

|Mepron nepecyeTa [sHaveHme]
| TeHaeHUMA

= 1 WeTounukn /T puetHikm :HHTBDBa.rI

Mook nHuEHHE

?BblHOﬂHDB SHIHEHHE b
| 5

.C Mporpararatil:4

| ArputyreiAprumerTel | Tun ATPHEYTA

YganiTe npueAsky [I'Ipwsqsa‘rb KaHan] [I'Ipusqsa’rb a’rpuﬁng I Mpuenzka ] [ OtreHa ]

Pucynok 52 — IpuBsizka apryMeHTOB MPOrpaMMBbl K aTpuOyTaM KaHaJoB J[BOWHBIM ILEITYKOM B

none IIpuBsizka aprymenra nporpaMmmsl CymMma BbI3BATh
OKHO HAaCTpOMKU CBSI3H, BHIOpaTh B JIEBOM OKHE KaHal kiacca BbI3oB Dxpan#l, a B mpaBoMm

OKHE BBIOpaTh BKJIaJAKy APryMeHTbl U yKa3aTb B Hedl aprymenr Cymma u kHorkoil IIpuBsizka
TOITBEPIUTH CBS3bh PUCYHOK 53.
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B CrontpurypHpoeath ceash AiaCucrema.RIM_1.lporparssas1:4: Cyiaia

= S Cuctema ATpMOYTEL | APTYMEHTE

= wd ATH_1 | Mran Tun : T__Hn_ngr-!Hbm [ Bnaerme noy
Napametp pdall  [REREAL
|Ynpasnerue by IN/OUT REREAL

'F MNapareTp Cyrma phalN [ns|REAL

.C drpaniii:l

'.,: YnpaeneHue
‘C Nporpararai -4

& E MeTourmtn T pHEMHHEK

ATPHEYTEIAAPrYrEHT I | Tun STPMEYTA

YaanuTe NpHEASKY [I'Ipuaqsa'rb KaHan] ['IpHBﬂsa'rb aprgmerri I Mpueazka ] [ OTreHa

Pucynok 53 — IpuBsizka aprymMeHTOB NpOrpaMMBbI K aTpuOyTam KaHajoB

B pe3ynbrare, 0yaemM UMeTh PUCYHOK S4.

x

WHeopraumna Paaru | APrUMEHTE ATpUbYTEl

7 EE ZF | O % § ﬂ V"ua z'L":J

-
.En Wraa Tun Thn AaHHE!R 3HAYEHME MO YMOTYEHHID Mpueaska

- :‘-I'Iapame’rp palM @HEAL .F Mapartetp:PeancHoe sHaverue(CucTera RTH_1]
=3 npagneHueptgIN - RE]REAL .F YnpaeneHue: PeaneHoe sHaveHue(Cuctera RTH_1]

Pt

‘CSKpaHﬁ‘I 1:CyraraalCucterma RTM_1]

=
=
=
o
T
5

Pucynok 54 — PesymbraThl koHburypamum ITocie 3akpbITh

OKHO CBOMCTB KoMIOHeHTa [Iporpamma#1.
3anyck nmpoekTa

CoxpaHUTh TPOEKT C TMOMOIIbI0 HKOHKU E. Ha wHCTpyMeHTanbHOM maHeau BBHIOPATh
KOMaHIy U CKOMIIWIMPOBATH TE€M CaMbIM TMPOEKT MJisi 3alycka B peajbHOM  BpPEMEHH.

BreiOpaTh  MKOHKY & Ha MHCTPYMEHTAJIbHOM MMaHENW U 3alyCTHTh pexuM ucrnonHenws. C
NOMOIIBI0 KHOIKU ~ «YTIpaBJICHUE» BBECTH
«yTpaBJISIIONIee BO3JIEHUCTBHEY U HAOIOJATh COOTBETCTBYIOIIEE M3MEHEHHE CHTHAJA
«YnpaBieHue» U cMelleHre curtana «CyMMay pUCyHOK 59.

-
BHa4eHWe napameTpa |£23.288 ’::D%ﬂ% S L
Y -~
40.00 50.00 60.00 ml
3000 S 7000 2l

20.00 Usp . 80.00 — '
10.00 N |23.288 "90.00 .

260804 150505505:21 150536 150551 15060

0.00 100.00 [ERRR R 3D D o

Curve pattern : Source ”\"':3|‘l.,le . N

Ynpagnetqe ‘ 50 [ T —
YnpasneHu1e

Cymma: 73288 | " B ,

PucyHok 55 — Pe3ynbTaT IMHUTAIMOHHOTO 3aIlyCKa MPOEKTa
Cas13b o mpotokoay DDE ¢ npunoxe auem MS Windows na npume pe
Excel MPB kak DDE - cepsep
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OpranmyeM  3ampoCc  pealbHbIX  3HAYCHMH  KAaHAJNOB  y3j7a  pa3pabOTaHHOrO TMPOCKTa
npuwiokeareM MS Windows B kaudectBe kotoporo BeiOepem kumry MS Excel.

Banycturb MS EXxcel. 3ammcats B AByX siUeiKkax MEpBOro CTOJOI@ 3ampochl HA TOTydYCHHS
JTaHHBIX:

=RTMO|GET!/7apamer p

=RTMO|GET!YnpaBaenue
rine O — vHIMBHUyaIbHBI HOMEp Y371a B MPOEKTE;

Banycturh Ha wucnonHenue y3en APM RTM_1. B wmento Tabmmmpt MS Excel IMpaBka
BbIOpaTh KOMaHny CBfI3U, BBIIEIUTH BCE TPH MAapaMeTpa M HaXkaTh KHONKY OOHOBHMTH, TOCJE YEro
3aKkpbITh OKHO KHomkod OK. VYoOenurbes, uTo 3HaueHuss B sueikax kuuru Excel mmensiorcs
BMECT€ C COOTBETCTBYIOIIMMH pealbHbIMM 3HAUCHWSIMU KaHaJIoOB y37a (3HaueHWsl KaHala
ITapameTp MeHseTCS NOCTOSHHO, a KaHala YIpaBJjeHHMe — TIOCJE€ BBEJCHHMS HOBOTO 3HAUEHMS C
nomonipio ['D KHomka) pucyHok 56.

BHa4eHne napameTpa (97.543
Mapametp
40.00 50.00 60.00
30.00 70.00
20.00 UsD 80.00
N 634
10.00 57 543 90.00
u.“u 1uu‘un I Ll i UL L AL el
[ﬁ Danan [paexa EBwa Borgeka @opuat Cepewc  JadHbl
YnpagneHuE |15 DE2Ea @AYV @ - @
R2C1 | = =RTWMI|GETIYnpaenenme
. | 1 2 3 4 5
Cymma: 111.478 1 64777
2 15

PucyHok 56 — Pe3ynbTaT IMUTALMOHHOTO 3aIlycKa MpOeKTa

MPB kax DDE-ximent

B Tom cmydae, xorga TpeOyeTcs MOMydaTh aHHBIE OT BHEIIHETO TNPHIOKEHUS TI0 TPOTOKOIY
DDE, MPB nomxken BoicTynath B pomd DDE-wmenra. Hanpumep, ecim HeoOXonumMo BBOIUTH BO
BHOBb CO3/1aBaeMblii KaHas (B ero aTpuoyr Bxoanoe 3Hauenue) V3 Ttabmimpl y3ma RTM_1 nansbie
mw sueiikn R3C3 kmmrum MS Excel, vano B cinoe Ucerounuku/IIpue MHMKH CO37aTh HOBYIO
rpymiry DDE, a B Heil — xommnonentr DDE#1 u orpenakTupoBaTh €ro ciaeayromuM o0pa3oM pUCYHOK
57.
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OcHOEHEIS

Hra Excel Sheet1 R3C3

K.ooupoeka Twill

K.orreHT apui

MapareTpel

Pt ADVISE v
B i} -~
B 0 =
HanpaeneHue Input — w

P oprat AHanar

Pucynok 57 — Co3nanue rpymmsi DDE#1
rae B arpudyre Ums: Excel — ums npunoskerwst; Sheetl — ums mmcta kanru Excel; R3C3 — agpec sueiiku.

ADVISE - pexuMm TOCBUIKM KIWEHTY 3HA4YCHWS TIpU KaXAOM ero mMeHennd. [locie
HeoOXomMMoO co3laTh kKaHan kiacca Float twma Input ¢ umenem

W3 tabmuipl W mpuBsi3aTh K HeMy ¢ ToMompi Mexammsma drag-and-drop ucTounHMK
Excel.Sheetl.R3C3. TIlocie mporeayp COXpaHEHHMS TMpOEKTAa ¥ TOATOTOBKH €ro K 3alycKy B
peajbHOM BpeMmenw, 3amyctum Excel, a 3atem y3zen APM RTM_1. Broas B sueiiky R3C3
MPOM3BOJIFHBIC 3HAUCHHMSA, MX MOXXHO HAOMOIaTh B aTpuOyTrax KaHama M3 TaOmuipl ¢ TOMOIIBIO OKHA
MPOCMOTpPa KOMIIOHEHTOB, OTKpPBIBAEMOE Ye€pe3 OCHOBHOE MEHIO OTJIaIUMKa PUCYHOK 58.

=i lpochannep - C:/Program Files/AdAstra

daiin JEEEN AeficTema  Cnpaeka

5| B Nonver skpad Ctrl+F

PN FoMnoHEHTE! Ctrl+0

CTaTyo ¥3Noe Chrl+1

Monkb30EATENH Chrl+3
BCrneIEaHILHE JpaHE,
Pucynok 58 — OkHo npocaiinepa
Takum 06pa3oM, B pe3yibTaTe OyieM UMETh CJIEYIOIIEee PUCYHOK 59

op - C: | FTEST DOE 0 dhb

Main Bua JefcTenA CnpaBka

E B &
| DCHOT KOIANOHE KOS, .Q@\ bcel - Kimral EE&]
= TEST DDE O | T S mafin Mpsska Bup Beraska Gopuat Cepeic
Vi _rafinmus 1 100 - latrele Qo Crpasxa _|B x|
Recieve by Aukasend 000] 100 [ ~ O n % E ﬂ a » A i
Users a01] ... n T j =TT -
Fast 0021100 In =

[

[

[

[003]TOn+T < T | 2 | 3 i =
[004] T 1

[

[

100

YCTaHoENTE

N —
n [0 :

4] 4[» M} Sheet1 / |4]

Do 01| R

H[]

MUR

PucyHok 59 — Pe3ynbTaT IMHUTAIMOHHOTO 3allycKa MPOeKTa
Jist cocTaBieHuss oTdeTa HEoOXoaumo B MeHIO Maiijl BBHITIONHUTH KOMAaHTY
JlokymMe HTHPOBATH MPoe KT noiydeHHbIi *.html ¢aiin HeoOxoaumo pacreuaTars.

KonTpo/bHbIe BONIPOCHI
CucTeMBbI MOHUTOPHHTA U YTIPABIICHUST TEXHOJIOTMYECKUMU TIPOIIECCaMHU
DOramnel co3nanms cucteM ynpasienus Ha 6azae SCADA-cucTem
OynkimoHanbHele XapakrepucTuku SCADA-cuctem
@OyHKIMOHAIIb HBIE BO3MOYKHOCTH
[IporpammHuo-armapatssie wiaThopmbl SCADA-cucTeM

arwNE
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CpencTBa ceTeBON IO AEPKKU

BcTpoeHHbIe KOMaHIHBIE S3BIKA

[TonnepxuBaemblie 6a3bl JTaHHBIX

['padmueckue BosmoxkHocT Tpennsl u apxuBel B SCADA-cucTemax
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JlaGoparopHas padora Ne2 Peanuszanus jorudeckux QyHKUHMH MpU nomMoum scada—cucre Mbl
TRACE MODE

Ilenb paGoThI: OCBOUTH METOAMKY MPOrpaMMHUpOBaHMs Jiorndeckux (yHkiwmii mpu nomoum SCADA-
cuctembsl TRACE MODE Ha s3pixe Texno FBD.

ITopsi10K BHIMOJIHE HHS JIA00PATOPHOi padoThI

Pa3paborka m000r0 TpPOCKTa aBTOMATH3AIMM BCET/a HAYMHACTCS C 3amycka VIHTerpHpoBaHHON
cpenbl pazpaborku (MCP). [Ins ee 3amycka Heodxonumo BeimonnuTh koMaHay TRACE MODE IDE 6
(base) w3 rpymbl YCTAHOBKM HMHCTpyMEHTalbHOM cucTeMbl B Menio Ilporpammbr WINDOWS wm

IBOMHBIM 1€ 9KOM JIK MBIIIM [0 MKOHKE pabouero croia Windows pucyrok 60;

= WHre rpHpoeaHHan cpe ga paapabotiy TRACE MODE 6

Pain [poskr Bua Orkno Crpaska

ERE-H @ A4 4|8
I Hagurarop npoekta

- X oo BR gl RE & >

Pucynok 60— MurerpupoBaHHas cpeja pa3padboTku

[Mocne 3amycka MCP B mento @aiin BeiOpaTth komanny Hactpoiikm MC...B mnosBuBmIeMCs OKHE
BbIOpaTh YPOBeHb CJIOKHOCTH U HACTPOUTH KaK TOKA3aHO Ha pucyHke 61, a3atem BeIOpaTh OTaaaka
Y HACTPOMUTH KaK HAa PUCYHKE 62.

E Hactpoiun

Mc
O6wwe
UpoBeHE CAOKHOCTH () CraHaspTHei () Hacrpaueasmeii
Bua

CoxpaHuTs ana MPB
WrmonH Fecupcel Cuictenia
Ornaaka

Konseprep 1z TRACE MODE 5§

=

(%) Npacraii () KomnaekeHsii

BrammocTe cnoes

W aBnoHE! nparpane Merauruku TpHerHukM
atnoHel akpaHos Tononarka

WWaonoHE! oT4eTos TexHonorus

Watnonel ceaz o B RMMus

Easa kaHanos EuGnHaTerM

OrkpeBaTE WatnoH
CTROMTE KOQHPOBKY N0 TEXHONOMHH

Cosnare offbeKT NP KOMHPOEEHHH HE GHENHOTERH

PenakTop aprymertos
Basoewi penakTop

P
_P_enamup s0L

PeaskTop nparpare

L loToeo ] [ Otrera ] [ [ pHMEHHTE ] ISHaHEHMR 0 YH0N4EHAID
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Pucynok 61 —Hactpoiiku UCP

= Hactpoikm El
MC
Dfiwe

HpoBEHD CAOKHOCTIA ‘; RTM ‘! Canzole ‘g T-Factory la T-Factory Conzole
B O

CoxpaHuts ana MPB WENOES0BATE:
(Wron

1A oTNAAKM CASAYIOLME THMOE Y3A0E

OTnaaka (3) Mpogaiinep ¢ NogdepIkoi rPapHISCK A 3 KPAHOE
Koneeprep 1z TRACE MODE &

() Npopaitnep Ge3 NOAEPHKM MDAMUIECKHK 3KDAHOE

PenakTap aprymerTos
Baz0Bbii penakTop
FRa

Pepaktop SOL

PeaarTap nporpan

I laroso ] [ OTieHa ] [ [ PUMEHUTE l [SHauaHuq M0 YMONHEHIO

Pucynok 62 —Hactpoiiku CP

[Tocne mpoBenennbix HacTpoek MCP HaxkaTh kHONKYy ['0TOBO.

“ ~ (3
C noMOmnIpI0 MKOHKH N MHCTPYMEHTAJIbHON TMAHEJIM CO3/1aJIMM HOBBIH MPOCKT MPH 3TOM B
OTKPBIBIIEMCS HA SKpaHe JHAJIore PHCYHOK 63.

% Hoebii npoekT

MpocTol CraHoapmHed  KornnekcHend

| Cosnare |[ OTtaeHa

PucyHok 63 — BeiOop Tuma npoekra

Brioepem IIpocToii ctwis paspaborku. [locne naxkatwst seBod kimaBuimd Mbimd (JIK) Ha skpanHHON
kHorike Co3parb, B JieBOM OkHe HaBuratopa mpoekTa MOSBUTCS €PEBO NMPOEKTA C CO3/aHHBIM Y3JIOM
APM RTM_1. Otkpoem y3en RTM_1 npoiaeim memukom JIK, B mpaBom okxne HaBuraropa
NnpoeKTa OTOOpa3urcst CcoAepkuMoe Yy3iaa — mycras rpymma KaHaapl u OaMH KaHan Kiacca
«BozoBy DJkpan#l, npegHa3HayeHHBIH 11 oToOpaxeHus Ha y3ne APM rpaduueckoro skpaHa
prucyHOK 64.



Haeurarop npoekTa

X 20 BB BE A& B o»

2 Pecypeel EE K.aHans
-
f EFi s %,: Jrpanitl:l
=l RTM_1
EE K.aHane

O B MeTounuin /T puesukm

i
‘3 EHENHOTERH_KOMNOHEHTOE

Cuctera RTH_1

Pucynok 64 —HaBurarop npoekra

Co3nanne rpajguye cKoro Jkpana

JBoieiM memukom JIK Ha komnoHeHte JKpaH#l OTKPHITH OKHO IpaHMuecKoro pelakropa.
[TonroroBumM Ha 3KpaHe BBIBOJA JIMHAMHYECKOrO TEKCTa Il OTOOpa)KeHHs YHUCJIEHHOTO 3HAYEHHS
BXONHBIX TepeMeHHbIX X1, X2, X3, X4 w BBIXOAHOrO 3Ha4eHWs Y TyTEeM YKa3aHWs JHHAMIM3AIH
aTpubyra rpaduueckoro 3nemenra (I'D). Onpenenum Ha3HAUSHUE apryMeHTa a0bJoHa SKpaHa.

ABG
Cozmanum u pazmecTuM 4eTbipe ['D KaK TIOKa3aHO Ha PUCYHKE 65.

5 Bea wnaziine® - Miies pupoanivan cpega paspatonis TRACE MODE & - UlaGaomm_mpaiios. wpai |
Paan [poset [Jpaeea Copmuc fum Qoo Crpsess .
oo d kR AR HA R/ e ONEREe 20 EEXQ) L - E-w-E

RE-8 G 7

S:id-=

e A
B Perypons
S B O
= ATM_1
B Fans
[ T

* g Bt covome s

Corersa ATH_1 3npaEnl

66;

31

193,130 | Snap OFF

Pucynok 65 — Co3nanvie rpauueckux 31eMeHTOB
JBoiiHpiM menkom JIK Ha cTpoke TekcT BbI3BaTh MEHIO BUJ MHHAMKAIMH PHUCYHOK
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CeoMcTES nffbekTa

RBCToker
= o B | @
| CeoiicTeD | 3Hauerme
éKoHrgg
.i3anuBKa [
| W pucpr MS Shell Dig.8
_;BbIDaBHHBaHHE Mo weHTpy
T ekt CTERCT>

| Bua WHaMkawuu9 HeT anHamm1salm

liser rexcrs I
EEKDbITb NpK CTapTe Falze

I'I OCKEZEE

IB bleneHHe & MPB False

L

OcHoBHan NPHEASK.a ]

PucyHok 66 — HacTtpoiika nHIuKaimu
B npaBom mone ctpoku HakaTh JIK ¥ BBI3BaTh CIMCOK JOCTYIHBIX THIOB. BhIOpaTh THI 3HAYE HUE
prCcyHOK 67.

HeT ouHaMK3aLHH
JHaYEHHE

Arg = Kaner.

Arg »= KoHCT.

Arg & KoHer.
Argin Range

Pucynok 67 — Beibop Tuna auHaMu3aiym
B oTkpbIBIIEMCSI MEHIO HACTPOMKY MapaMeTPOB AMHAMM3ALMH PUCYHOK 68.
Tekcrt {TEECT?
= Bug wHaMEAUKWKH ~ 3HEYEHWE
[NpuBAsKa
= Poprar Genernc
Generic %0

Pucynok 68 — OxHo npuBsizku BriopaTs cBoiicTBO IlpuBsi3ka.

B OTKPBIBIIEMCA OKHE CBoiicTBO NPUBA3ZKH, HaXXaB KHOIIKY - Ha €T0 IaHEJIM MHCTPYMCHTOB,
CO3aaTh IKITh APryMCHTOB 3KpaHa 4 BXOOHBIX M OOHH BBIXO,HHOﬁ PHUCYHOK 69.

[ CrojicTea MPHBAIKH

Hraa | Tun fTMnnaHHblx 3Ha4EHKE MO YroTHaHMD iﬂpusﬂs&a Pnaru | [pynna ;En.usmepemn |
il phall BHREA .
w2 galN [2¥]REAL
K edalN EHREAL
a Ealt BEREAL
Y ela0UT REREAL
B3 |
[ loToen l ’ OTmeHa ] I OTeAsaTe ‘

PucyHok 69 —Co3nanue apryMeHTOB 3KpaHa

JBoiHbiM memmukoM JIK Beigenurs MMs apryMeHra M M3MEHUTH €ro, BBEAS € KJIaBHATYphl «X1»
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(3aBepumrh BBOJ HaxkatweMm kiaBuim Enter). IMoaTBepmurh CBS3b € 3TUM apryMEHTOM Ha)KaTHEM
KHOMKU ['0TOBO; AHalOrMuHbIM 00pa30M HACTPOHMTH BCE BXOIHBIE M BHIXOAHBIE APTyMEHTHI.
Beenem B coctaB rpadudeckoro SKpaHa CpEICTBO, TO3BOJIIOIIEE pPEajM30BaTh BBOI  UYHCIIOBBIX
3HaueHMA C KiIaBuaTypel. Co3laauM HOBBIM apryMeHT MIa0JIoHA AKpaHa Uil X TpreMa.

BpiOpaTh Ha wWHCTpyMEHTAJ bHOW TaHe M Tpadudeckoro perakropa uMkoHKy ['D KHomka - . C
MIOMOIIBIO MBIIIN Pa3MECTUTh €TO B TOJIE SKpaHa Kak Toka3aHo Ha pucyHke /0.

E Bea nmenu® - Muterpuposatnan cpeaa paapaGones TRACE MODE 6 - Wa6ionbi_sxpanos. 3upand1
Paiin Npoekr Mpaska Cepeuc kHo Crpaska

Ao ARl /  wONBlle 03B EE=S 1
£ SE-RP-HO "5 kE8i% - E-

| [Ha * lﬂm;amﬂ‘ ‘ + K

-X oo BB 0 RE M E >

@ Pecyper FE Karon
= 52 Cucrema

% %E SR

S g ATM

|
[S Kanane

B Merourmu/Mpuentiin

¥ @ Busaureni_kanmorenTos [:]

_]
_]

Cucrena ATM_1 Irparti1 < "

[2.98 [Snap OFF

Pucynok 70 — I'padreckuii sxpan

ITepeitru B pexuM peJaKTUPOBAHMA & NIEPBOM KHOIIKH, BBI3BaTh OKHO CBOMCTB [0 pucyHok 71.

ICTES OfBEkTS x

KHDI‘IKa

ElCAE
i CeoiicTBD ISHaquHe
1
|| Dea cocToAHMA Falze
|
|Mnockan False

=1

M5 Shell Dig.8
||Ueer TereTa |
|| 2anuEka
W zntpakeHus

M CTHHHEIR pastep waofpakenuA  False

CrpEMb Npu cTapTe Falze
Nonckaska
| BeldeneHue & MPE False

Pucynok 71 — CpoiicTBa rpadudecKkoro 3IeMeHTa

B mone Teker BBecTu «X1». OTKpbITh OmaHKk CoObITHA B u1K packpelTh MeHO 1o HaskaTHIO
(pressed). BoiOpate w3 crmicka komaHny Jlo6aButh Ilepenars 3Ha4Ye HME, PACKPHITH MEHIO HACTPOCK
BBIOPAHHOM KOMaHIIbI PUCYHOK [2.
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CEOMCTES OFBEETS

B |

| CeoiicTen SHaueHHE
|K.on aocTuna 0
EECIISI:-ITHF!

[+ mouzePrezsed
(ol iotser | Hotasure MepenaTe sHA4EHHe

Hotaeure MNokazaTe/CKpETE 3 NEMEHTEI
Hotaeure MepelTii Ha akpaH

Hofaeure MNocnaTe KorteHT 3pHE
Hogaeure MNocnare noackasky
Hotaeure MNocnarte cTpoky

JotaeuTe BeinonHuTe

Pucynok 72 —HacTpoiika THna nepeaaqu
B nose Tun nepemaun (Send Type) BeiOpaTh u3 cricka BBecTH U mepeaarsb
(Enter & Send) pucynok 73.

CeofcTEa 0fEekTa

@KHDI‘IKE

| CEOfCTED S3HaveHue
|K.on aocTyna 1]
|\Cofemma
= mousePresszed
MoaTEepwnEHUE False
Curnan False
= [Nepenate sHAYEHWE
TN Nepena-m | Mpartan -
BHaMEHME [Mparan
I BeecTi 1 nepegate
i HE-HIK
CTOMHME T
BoccTaHaEnWEaTE SHaYeHMWE | |4
- mouzeReleased Dotaere
JoB3EMTE NPOULEHT WEA]
YrHo#MTE
Pazgenme

Pucynok 73 —HacTpoiika Tuma nepenayu
JIK B mnone Pe3yabTar BbI3BaTh TaOJMYHBIM pPENakTOp apryMEHTOB U MPOM3BECTU MPHBS3KY K
aprymenry Xl. Ilocne npuBsizku okHo CBoicTBa 00BEKTa BBIMVISLAUT CJIEAYIOIIMM 00pa30M PUCYHOK 74.
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@KHonKa
= B | @
| CeoficTED . 3HaueHUE
:k—iu.a.u,a..u_;ucrgna o
\Cofemua
= mousePreszed
MoaTEepwnEHUE False
Curnan False
= [Nepenate sHAYEHWE
Tun NepeLaqr Beecti M nepegate
3HadeHHE
FPesynctar 1
W cToMHmE

Boccranaeaveare sHaveHuwe Falze

- mouzeReleazed

Pucynok 74 — OxoHuaTenbHBIN B OKHA CBOMCTB IpapuuecKoro sneMeHTa AHaJIOTHIHBIM 00pa3oM
HACTPOUTH OCTAJIbHBIE KHOMKHU X2, X3, x4.
IIpuBsizka apryme HTa 3KpaHa K KaHAITy

Cozmagmm mo aprymentram X1, X2, X3, X4 wu BeiXxogy Y 1a0JioHa SKpaHa HOBBIE KaHAJBl H
oTpenakTupyeM uX mpuBs3ky. B cioe Cucrema otkpeiTh y3en RTM_1. C momousio 1K BbeI3BaTH
yepe3 KOHTEKCTHOE MEHIO CBOWCTBA KOMIIOHEHTa JKpan#1 pucyHok 75.
Ll WHpoprauma Fnaru | APrymMEHTEl | ATPWEYTEI

R A T ——— =R &

Wraa | Tun TN AGHHBIE | SHAYEHWE N0 YMONHEHWIO MpHEAzKS Fnaru
21 oM @HEAL ‘FX1 :Peancroe sHaveHue [Cuctera BT _1) .
z><2 ctalM  [RE]REAL .FXZ: PeancHoe sHayveHue (Cuctema R TH_1)
|3 palM E@HE.&L .FX3: PeaneHoe zHaueHue [Cucterma R T_1)
|24 palM E‘}EHE.&L .FX-’i: PeaneHoe zHaueHue [Cucterma R TH_1)

B Eﬂ‘_—.,DUT RY]REAL ‘FYZBED,ELHDE sHaueHue [Cuctema RTM_1)

kpari:

€|

-ucremaRTh_1

Pucynok 75— OKHO CBOMCTB 3KpaHa

BeiOpars Briaaky Aprymenrsl, JIK Boimenurs aprymentsl X1, X2, X3, X4 u Beixom Y u C

TIOMOIIBI0 HUKOHKH co3maTh HOBBIM KaHal B pesynprarte, B y3me RTM_1 ,0yayTt aBTOmOCTpOCHSBI
CJIe1yIOIIME KaHaJbl PUCYHOK /5.

F.aHankl

¥ ik

drpant1:l

il

s

1

b

3

&£ e e
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PucyHok 75 — ABTOMOCTPOCHBI KaHAJbI

3.2.1 Co3nanne nporpammsel Ha si3pike Texno FBD

CozmaguM mporpaMmy, KOTopasi OyIeT pealM30BbIBATH 3aJIaHHYIO JIOTHIECKYIO (YyHKIWIO. JBOMHBIM
merakoM JIK orkpeite y3enm RTM_1 u co3nats B Hem xomnoneHt Ilporpamma pucyHok 76.

|ﬁ Coz0aTe KOrMOOHEHT b T3 JkpaH

¥=m Cosaate rpynny 3 TiRer |
| CoxpaHiKTe yzen ana MPB E] DNakyraerT

B 3arpysure garn MPB Cease_c CHEN

Pucynok 76 — Co3nanue xommnonenra [Iporpamma
Beinenmurs komnonent Ilporpamma#1 u IIK BbI3BaTh KOHTEKCTHOE MEHIO, BbIOpaB B koropoMm JIK
NyHKT PepakTupoBars malJoH, NEpeiTy B PeXUM peLaKTHUPOBAHUS MPOrpaMMBbl PUCYHOK /7.

MNporpardrattl

=

CTpukTypa Nporpatdriel

I'Ipn:nrpammaﬂ'l

k- |_'ﬂ.-i‘-.prgMEHTb|
|_'ﬂﬂDKaJ'IbeIE NEpereHHEIS

[MnofaneHele NeperMeHHEE

|_Iﬂ¢"_-|HKLLHH
IﬂETpHKTHpr

BHEWHHE BUSAWOTEKIA

Pucynok 77 — PengakrupoBanue aprymenroB [IporpamMmmbl
Boinenennem JIK B gepeBe mabOioHa IIporpamma#l cTpoku ApryMeHTHl BbI3BaTh TaOJMUHBIN

pPEeIaKTOp apryMEeHTOB MKOHKOM =0 co3aTh B peaakTope

apryMeHToB 4deThlpe aprymenra X1, X2, X3, X4 wu Beixon Y. IIpu sTom mepseie 4
aprymenra nobkHbl ObITh THIA IN, a mocieqamii — OUT pricyHok 78.

X mlEE oo BB &
. |

I THII DaEEMX | SHaUSHMES II0 FMOITH SN
®1 oIl [RE|REAL
[z paIV  [R¥REAL
e phaI¥  [RE]REAL
4 kg IN [RY]REAL
B gheoUT  [R¥]EEAL

Pucynok 78 — ApryMeHThI porpaMMBbl

Boiienmurs B nepeBe miabnona ctpoky Ilporpamma#l u B oTkpbiBlieMcs auasiore BeiOop s3bika
BbIOpaTh 51361k FB D prcynok 79.
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] Buibop Aavika [1porpamsapoBaHHA @

BriSepuTe AsbIK NPOrParUPOBSHMA DUHK LM

(3 5T npaorpatataa
(3 5FC auarpardra
) LD gmarpararaa

) IL nparparama

’ Crpaeka l [ MpHHATE H OTteHa ]

Pucynok 79 — Be16op si3bIka porpaMMUPOBAHUS

[lo wnHaxaTtmo »SKkpanHOW KHOMKKA IIpMHATH B OTKpPBIBIHIEMCS OKHE peJaKTopa NporpaMm ¢
O0BSBICHHPIMU TIEPEMEHHBIMU CO3JaTh MPOrpaMMy B COOTBETCTBMM C 3adaHueM. J[ins BwIOOpa

namurpel FBD 6siokoB HeoO6xonumo JIK MbIIM HakaTh Ha KHOIKY @ IOCJI€ YEro MOSBUTCS OKHO
BeiOopa FBD OmokoB prcyHok 80. Ilpu paspa®orku mporpamMmbl Bepxue Bxoasl FBD OGiokoB He
UCTIONB3YIOTCS  T.K. OHM TpeJHA3HAYCHBl [JI1 M3MEHEHMS TMOpsiiKa Tmiepecuera OJIOKOB, a
MHQOPMALMOHHBIMU  BXOIaMH, SIBJISIFOTCS BXOJIbI HAUMHAS CO BTOPOTO.

N by B

WHEEpCHA YETEIpEX Norudecroe Norudecrkoe
3 NEMEHTOE UHHOEHUE YrHOKEHME

HETRIPEX
W o

3 NEMMEHTOE

Norugeckoe Noryyeckoe
CAOHEHME CAOHEHME YETHIPEX
A NEMEHTOE

L | " .
| Noryeckie P yHKLM | Moturoesie PyHkumd | ApudrieTiyeckie P yHKLMM TpuroHomen &

Pucynok 80 — [Tamurpa FBD 6:10k0B
s peammaimm  Jormdeckod (YHKIMA BbIOEpeM  creayromme Oyiokw: w3 pasgena Jloeuueckue
Qynuxyuu FBD oaoxm uaBepcus (!X), normaeckoe ymHoxkeHne (X&&Y u &&), JIOrmuecKkoe CIoXKeHHe
(). Tlocme pa3memienuss Bcex OJIOKOB I pacCMaTpPUBaeMOro MpuMepa TmporpamMmma Oymer
BBITJISJICTh CJICYIOIMM 00pa3oM prcyHOK 81.



Pucynok 81 — [Iporpamma Ha si3pike Texno FBD

C DNOMOIIBIO HKOHKU HA WHCTPYMCHTAJbHOM TMAHENM pPEIaKkTopa WIH
«ropsyel kimaBumei» F7 ckoMmwMpoBaTh MporpaMMy U yOeQuThCS B YCHEIIHOW KOMITWISIMM B

. |2
okHe Brwixox (Output), BeI3BIBAEMOro M3 HHCTPYMEHTAJIBHON MAHENH C MOMOIIBI0 MKOHKH PHCYHOK
82.

bl TRACE MODE Script Compiler +1.0

Mporpararaait.tmz compiled succeszsfully

K.arnanaua Otnagka

Pucynok 82 — Pe3ynbTaT ycrienHol KOMITIALMU TPOrpaMMBbl
MpuBA3Ka aprymeHTOB NPorpammbl

BoImonHauM MpuBsSI3KYy apryMeHTOB MPOrpaMMbl K aTpuOyTaM KaHasioB. BbI3BaTh CBOMCTBa KOMIIOHEHTA
IIporpamma#1 yepe3 KOHTEKCTHOe MEHIO. BwiOpaTh BKIagky ApPrymMeHTbI. J[BOMHBIM Ha’kaTWEeM B
none IlpuBsi3ka mpuBsA3aTh apryMEHTHI MPOrpaMMbl K aTpuOyram KaHaloB — aprymenrsl X1, X2,
X3, X4 x peampHOMYy 3HaueHMIO KaHaioB X1, X2, X3, X4 pucyHok 83.
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: — : |
B B Cucrensa -~ | ATPMEUTEL | APrumeHTEl
=) | A
= ad ATM1 1D | Mowoe wn 8|
|0 PeantHoe sHaveHWe
EE K.aHane! i‘l ANNapaTHoE SHaYeHWe 3
@ n §2 BronHoe sHaueHHE
L 3l |3 CoctosHude
.F 521 i4 JHocToEepHocTE
|5 MNepuog nepecyeta [FHaveHkHe]
'F w2 6 TeraeHuma
.F w3 - E?‘ WHrepean
18 MoaknoyeHde
.F L) !S BerogHoe sHaveHMe i
: - | | &5 | & |
| ATpHEYTEI A PrYMEHTE | Tun arpuiyTa
IHDMBFISEITb KaHanJ lanBFISaTb anHﬁgT] I MNpueaska ] i OTrena i

Pucynok 83 — CBsi3b apryMeHTOB MPOrpaMMBI C apryMEeHTaMH1 9KpaHa [IBOMHBIM IIETYKOM B TIOJE

IIpuBsizka aprymenra nporpaMmbl Y BbI3BaTh OKHO

HACTPOMKHM CBSI3M, BBIOpaTh B JIEBOM OKHE KaHasl Kiacca «Bb3oB» Jkpan#l, a B NpaBoM OKHE
BbIOpaTh BKJIAJKy APryMeHTbI U yKa3aTh B Heil aprymeHT Y u kHomkoi IIpuBsi3ka noaTBEpauTh CBSI3b

pucyHok 84.
= CroHurypHpoBath cBAZb anACucTema.RTM_1.T1porpamesa#1:2:3xpan_1_1_Y
= — ]
& ;l:gis Cuctera A ATputyTe | ApryreHTel |
=] wd FITH_1 Lihﬂ Tun | T_Iril:l QaHHBE | 3HausHWe no YrO0NYaH
%1 phalN BEREAL
S Kavanel %2 oM [REJREAL
O Akpanti] %3 palM [@EREAL
.F - 4 kol BEREAL
_ e Ea0UT EEREAL
o 2
@ T
8
: a . || 3|
| ATPUBYTEIADrYMEHT L | Tun arputyra
’I'IpMqua‘rb KaHan] ['Ipusqsa’rb aprgmer—r] [ Mpueaska ] E OrreHa ;

PucyHok 84 — CBsi3b BBIXOIHBIX apryMeHTOB B pe3yibraTe,0yaeM uMeTh pruCyHOK 85.

x Iﬂ-Hq:-npmau.uq _.‘i‘-naru |AprgME|—rrb| |..E\TpMéHTbI

B A v/
Hraa | Tun | THM BaHHBIA | 3HAYEHME MO YMOAMAHWID | I'Ip;;ﬂ_a-;;_ |
“1_R M F|E.-’-‘-.L .,:X1:F'eaanDe aHaveHmMe [CucTema RTM_1]
;><2_F| ealM FHEAL .,:X2:F'eaanoe HaveHMe [CuoTera RTM_1]
o §><3_F| st FlE.-’-‘-.L .FXS:F'eaanoe sHaueHMe [CucTema RTM_1]
el 4 R eIt F|E.-’-‘-.L .,:X4:F'eaanoe FHAYEHME [CMCTema.FHTM_H_

i Span 11 Y g OUT REREAL

_30pant1 1Y Cucrema AT 1)

i porpal

raFTh_1.1

i

CucT

Pucynok 85 — OxoHuaTenpHast HACTpoiiKa cBs3u [lociie 3aKphITh OKHO CBOMCTB KOMIIOHEHTA

IIporpamma#1.

3anycK npoekTa
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CoXpaHUTh TPOEKT C TOMOILBI0 HKOHKU H. Ha wunCTpymMeHTaNmbHOM MaHenw BbIOpAaTh KOMAaHIY

Y CKOMIIWIMPOBATh TEM CaMbIM TNPOCKT JIJIS 3allycka B peaslbHOM BpeMeHW. B HaBHTaTOpe mpoekTa
BbIIeTHTH Y3es1 RTM_1 pucynok 86.

Haeurarop npoekra

s R e BE g & & »
fﬁ Pecypcel [E Kamans
= %f Crereva %E Jrpani:l
=1 mi RTM_1 il -
l [E K.aHane! QF a
% Werousmtm T pHerHIIH E‘bF &
& % EWE AMOTERM_KOMIOHEHTOE |:&i: 3
|‘?*Ibi: w4
B v
%C MNporpatdratil:2

Pucynok 86 — HaBuraTop npoekra

Br16paTh HMKOHKY HA WHCTPYMEHTAJIbHOM TAaHEJIW U 3aIllyCTUTh PEXKUM HCTIOTHEHUS.
Jnsg coctaBiaeHus oT4YeTa HEOOXOAMMO B MeHIO M aiiJl BBINOIHUTHL KOMaHIY
JIokyMe HTHPOBATh NPOeKT roTydeHHbIi *.html ¢aiin HeoOXxoauMo pacreyararh.

KonTpoabHbie BONpocskl

MatemaTuueckasi 00paboTka TaHHBIX
ApXUBUpOBaHUE KaHAJIOB y3Jia

1. SCADA cucrema TRACE MODE

2. Tlpummyn pa6otsl Monuropa. Kanan TRACE MODE 6
3. O6ecneuenne paboThl pacnpeaeneHHbx ACY

4. Pe3sepruposanye

5. ABToOnocTpoeHue

6.

1.

8.

ApXuBHpOBaHME KaHAJOB IPOEKTA
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JlaGoparopnas pa6ora Ne3 Peanuszanusi 0JHOKOHTYPHO# CHCTeMbI AaBTOMATHYe CKOTO
peryupoBanus npu nomomu SCADA—cucremst TRACE MODE

Leap padoThI: OCBOMTH METOAWKY MPOrPAaMMHPOBAHUS OJHOKOHTYPHON CUCTEMBI aBTOMAaTHYECKOTrO
perymmpoBanuss nipu niomon SCADA-cuctembr TRACE MODE Ha s3bike Texno FBD.

IMopsaaok BbINOJHE HUS JIA0OPATOPHOM PadOTHI

PaccmorprM peanm3aipiio  OXHOKOHTYPHOH CHCTEMBI aBTOMAaTHYECKOTO PETyJIMPOBAHHS IIPH IIOMOIIH

SCADA—cuctemsl TRACE MODE na sa3eike Texuwo FBD.

Pa3paborka 000ro mpoekTa aBTOMAaTH3alMK BCETAa HAYMHAETCS C 3alycka VIHTerpHpoBaHHOM Cpeiibl
paspaborku (MCP). [lnst ee 3amycka HeoOxomammo Bbimonauth komanay: TRACE MODE IDE 6
(base) m3 rpymbl YCTAaHOBKH HMHCTpyMEHTabHOM cucTeMbl B Menio Ilporpammbr WINDOWS wm

JBOMHBIM 11 TdKOM JIK MBIIIH 10 MKOHKE E pabouero crosia Windows pucysok 87.

B e rpHpoBaHHAR cpe da paspabotiy TRACE MODE 6 EJ[EJ
Paiin [lpoekt Bug Okno Crpaeka
EiRE-H|Q AL g
I Hagurarop

X 00 BRI RE & 5 »

Pucynok 87— MurerpupoBaHHas cpeaa pa3paboTKu

[Tocne 3amycka CP B menro @ aiij1 BeIOpaTh komauny Hacmpotiku UC...
B mosiBuBIIEMCS OKHE BBIOpaTh Ypogensv crosicHocmu W HACTPOUTH Kak MOKAa3aHO HAa pUCYHKe 88:

@ Hactpokiku g]
(&) MpocToi () Kornner.cHeli
1 O Crasaaprosi O Hacrpansaemei
Corparmre ans MPE o come
Wriiar Pecupeei CricTena
|2rraaca 1Ula516He1 mp6rpand Werousmiks/TpueHisky
KorsepTep us TRACE MODE § O : L
Watnore aparos Tononarks
=6 nore) oreTos Terronaria
Watnoreicsaan o B, || KMMus
Basa Karfanas Euniareni
Oriprisars wator
CTROMTE KOAUPOBKY NO TEXHOAOM MM
COSAaTE BHBERT MM KOMHPOEAHHH Ha BHEnMaTeNH
PanaKTop aprumenTas
Basoesii paaakTop
ah
Peaarrop $0L
Peaarrop nporpana
T T T T

Pucynok 88 —Hactpoiiku UCP

3aTeM BeIOpaTh OmiiadKka M HACTPOUTH KaK MOKa3aHo Ha pucyHke 89.
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8 Hactpou E|
uc
O6wme

U poesws cooxwocTi \& ATH '! el \& e |B T-Facto Console
Bua o]

Coxparure ana MPB WEMOAB30BATE:
UWinuon

LA o7 AanKkK CASIUOLIMY THNOB Y3N08

OTnaaka (%) Mpospaiinep c Noaaep kol rpapHyeckmy 3kpaHos
Koneeprep us TRACE MODE 5

() Mpowaiinep e NOAAEPAKH PAPHIECKHE 3KDAHOE

PeaakTop aprymeHToE
Eazoesi peaakTop
Pnﬁ AR
Pepakrop SOL

Penakrop nporpan

T T T T

Pucynok 89 —Hactpoiiku UCP

[Tocne mpoBenennbix HacTpoek MCP HaxaTh kHOmKy ['oTOBO.

o N o o
HakaTHeM JIeBoil KIABHI MBIIH 10 HKOHKe M VHCTPYMEHTAJILHOM TMAHEeJIM CO3]a/IMM HOBBIN
NPOEKT TPH 3TOM B OTKPBIBIIEMCS Ha 9KpaHe auajore pucyHok 90.

% HoeblA npoexTt

€ il

MpocToi CTaHoARTHRN  FornnekcHeNE

| Coznare |[ OTkieHa

Pucynok 90 — Be16op Tuma npoekra

Bribepem IIpocToii ctwis paspaborku. [locne naxkatwst neBoi kimaBumm Mbimmm (JIK) Ha skpanHHOM
kHorke Cozdams, B ieBoM OKHe HaBuraTopa mpoekra MosSIBUTCS I€PEBO MPOEKTa, C CO3/IaHHBIM Y3JIOM
APM RTM_1. Ortkpoem y3en RTM_1 nBoiiaeiM memukom JIK, mpu 3TOM, B MpaBOM OKHE
HaBuraropa mpoekTa oTOOpa3urcsi coaepkuMoe y3na — mnyctas rpymia Kanaabsl u oguH KaHan
k1acca «BwoB» DJkpan#l, mnpenHasHaueHHbI a8 oroOpaxkenuss Ha y3ne APM  rpaduueckoro
9KpaHa pucyHok 91.

Haeurarop np

me-X o BB RE & B »

@) Pecypcel [E F.anane

&3
C
L g %C Arpanil:1

= ATM_1

EE KaHane!

g W orouHuk e T pHerHAEKH

]

% B MEMOT 8K M_KOMIDHEHTOE

CucremaRTHM_1
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Pucynok 91 — HaBurarop npoekra

Co3paHue rpapuUecKoro aKpaHa
JBoiiapiM 1iemakoM JIK Ha xommoHeHTe JkpaH#l OTKpbIBaeM OKHO TpaMuecKOro peakTopa.
[ToaroroBuM Ha 5KpaHe BBIBOA JIMHAMHYECKOIO TEKCTa I OTOOPa)KeHHS YHWCICHHOTO 3HAUCHUS
BXOJHBIX T€PEMEHHBIX alepHOAMYECKOro 3BEHa IEpBOro mopsaka: KoddduimeHra ycWwieHus OObeKTa
(Kob), mnocrosinHoii Bpemenun obOwnekta (ToOb), Bpemenn 3amasmeiBamms (Tau); TIM]J] peryssrtopa:
koopdrment  ycwienus — peryiastopa  (Kr),  Bpemens — wmrerpwpoBamus — (Ti),  BpeMeHH
nupdepenimpoBanmst (Td); v Benmuuabl 3ananus (Zad).

BbeiOpath Ha MHCTpyMEHTAJbHOM mNaHenu rpaduueckoro penakropa WkoHky I'D Kxomka - . C
MOMOIIBIO MBIIIM Pa3MECTUTh CEMb 3JIEMEHTOB B IOJIE SKpaHa KakK MOKa3aHO Ha pucyHke 92.

0 ikaewcanaplCTPCAS lafiu TME. JAZARZ.pri* - Hirrerprposansas cpeaa paspaBorcs TRACE MODE & - ladnens: s paan, pani1
Zwin [lpoes Boames Cepowc Bwa Dewo Crpeses
e SRRy AR I e OHEl e s ISR A) .-
BE-B Y Rl E:-0--
T o o
Bex oo RE o BE B -
& Prot [
R ﬁ LAl

Curesaa ATM_1 3rpatt] ) «

Pucynok 92 —I'paduueckuii sxpan

[epeiitn B pekuM peaaKTHPOBAHHMS HAKaTHEM & KHOIIKHY, 3aTeM ABOHHBIM IneakoM JIK BeI3BaTh
OKHO CBOMCTB nepBoro I'D pucynok 93.

CeofcTEa ofEekTa
s

(o Ksorea

(& [m | & |
CEORCTED I SHaueHU:
lOea cocToaHKA Falze
[ Mnockan Falze
TekcT K. ofeexTa
WprgT kS Shell DIg.8
|EeT TekoTa e
Sanuera
HzofGpaseHre
HCoTHHHE pastep HsoSpakeHuWa Falze
CrpeMe NpW CTapTe Falze
|| Doackaska
|| BeldensHue & MPE Falze
|

Pucynok 93 — CgoticTBa rpaduaeckoro 31eMeHTa

B none Teker BBecTu «K o0bexTa». OTKpbITh O1ank delicTBusi B u (mpaBoii kHomkoi Mbim) 1K
packpbiTb  MeHi0 CoObitust Ilo  naxkatmio (mousePressed). BoiOpath w3 crmcka KOMaHIy
Jlo6aButh Ilepenarb 3Ha4YeHHe, PACKPHITh MEHIO HACTPOEK BHIOPAaHHONW KOMaH/bl pUCYHOK 94.



|0k | K Honk

il

B &

[ .EBDHCTBD [ ISHEHEHHE
|K.on gocTyna 1]
iEDﬁbITHFl

F- mouszePrezzed
@ rioccel | Josaeure [epeaaTe sHaYEHWE

Hodaeure [NokasaTe/ckpelle 3 NEMEHTEI
Jogaeure [epeimy Ha akpaH

Hotaeure [Nocnate KorMEHT 3pHEA
HoGaeure [NocnaTe Nogcrasky
Hodaeure [Nocnate cTpoky

JoGaeuTe BeINoAHMTE

Pucynok 94 —Hactpolika Tuna nepegaqu
B nosie Tun nepemaun (Send Type) BoiOpaTh u3 criicka BBecTH U mepeaarn
(Enter & Send) pucynok 95.

CeofcTEa 0fbekTa

= B |6
CEalicTED 3HauEHMHE
|K.on, nocTyna 0
| Cofbmia
= mousePressed
MNogTeepkaeHHE Falze
CurHan Falze

= Nepegare sHaveHUs

Tun nepeaaqd MpAran v:

3HausHHe Mparan

T —— BEECTH M NepenaTe

5 HE-HNK

CTOHHME MM
BoccTaHaENMESTE SHAYEHME | |1
- mouzeReleazed Ho6aEuTE

Lo6aBHTE NPOLEHT WEa
HraHo#MTE
Pazgenure

Pucynok 95 —Hactpolika Tuna niepegadyu
JIK B none Pe3yabTar BhI3BaTh TAOIMUHBIN pe1akTop apryMeHToB. B orkpbiBmiemMcsi okHe CBOHCTBO

NPUBA3KH, HAXKAB KHOMKY T 1 ero nanem HMHCTPYMEHTOB, CO37]aTh BOCEMb apryMEHTOB 3KpaHa

7 BxomHeix W omuH BbixomHoW. Bxomuoit (IN) wm Beixomnoit (OUT) Oymer aprymeHt, BbIOHpaeTcs
U3 HEBIAJAONIET0 MEHIO, TOSBISIONICTOCs mpu ABodHOM Imemdke JIK mo Twumy aprymeHra (pHcyHOK
96). [IpoibiM miemakoMm JIK BBIAETMTH UMsI apryMeHTa W M3MEHHTH €ro, BBEAs C KiaBHaTypsl «Kob»
(3aBepumrh BBOJ Haxkatwem kKiaBuim Enter). IloarBepaurs CBsI3b ¢ 3THM apryMEHTOM Ha)KaTHEM
KHOTKM ['0TOBO AHAJOrMIHBIM 00pa30M HACTPOUTH BCE OCTAJIbHBIC APTYMEHTBI.
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= Croicraa MPHEAIHH

k- X || o oo BB s & &

Wraa | Tun | Tun gaHHER | SHAYEHUE MO YMONYEHWID | Mpueaszka | P naru | [punna | Eg.1zrepeHua | KarareHT apuii |
Kob  pigitl  [SEIREAL
Tob  phglN - [H]REAL
Tau phglN  [BEJREAL
Kro phglN [REREAL
Ti  phgiN - REREAL
Td  plgiN [BHREAL
Zad gl [BH)REAL
Wihod glgOUT REREAL

L loToso J[ OTreHa H OTEAZaTE J

Pucynok 96 — Co3ganne apryMeHTOB dKpaHa
[MTocne mpuBsizkk okHO CBOMCTBA 00BEKTa BBIMJIAHUT CIICAYIOIMM 00pa3oM prcyHOK 97.

CeofcTEa OOEEKTA

KHDI‘IKa
ERLEES
CeoiicTED | 3HavsHue
Koo aocTyna o
Cotbmua
= mousePressed
: MoaTespkaeHWe Falze
“ Curnan Falze
= Nepeparb sHaYeHWE
- Tun nepeaaqu BEEcTH W NepelaTs
3HaueHHe
- PesyneTar Kab
HerouHmk
; " BOCCTAHABAMBATE SHaveHMe False
mouseReleazed

Pucynok 97 —OkxoH4yaTesbHbII BUJ OKHA CBOMCTB IpapuuecKoro 3JieMeHTa

Zad.
AHaJOrMYHBIM 00pa30M HACTPOUTH OCTajbHble KHomku Tob, Tau, Kr, Ti, Td,

JInst oToOpaskeHMsI YWCIIOBOTO 3HAYCHHUS BXOIHBIX apryMEHTOB CO3JaJuM U
pazmectum cemb ['D KAK MOKa3aHo Ha pucynke 98.

ABC
Hnsa  sroro akxtuBupoBaB [ HaxkatueM JIK, pucyem o0nacTy BBIBOA JTUHAMHYECKOTO TEKCTA,

3aJ1aBasi JEBbIM BEPXHUI W NPaBbld HWKHUM yribl miemdkoM JIK.

Do fhnewcannp/CTRCA Natim TME, WAZART. pr] - Mumerpuposasias cpeaa pespadanos TRACE MODE 6 - Hiafiaonm_wpasos. Topaué i

Fain fleoenr [loama Copome Bun Qrw Croaesa

an i hmeayr muaq HAR /el ONEREe 0 aBEEQl L 5-w-a-
Ee-B O 2§ 8:5-2-

'ﬁ:a.wm LA |
B o0 WD L BE M E sy
@ Preoey S ks
T Teoais #‘ Separdl 1
= ad BT
i [ .
[ LIS r—

By Eutmioren nomsieimon
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Pucynok 98 — Co3nanre rpaduuecKux 3JIeMEHTOB

[Tocie 3TOro HEOOXOAMMO MEPEKIIOUHUTHCS B PEKUM PENAKTHPOBAHUA akTuBaimei [ [L% JIBOMHBIM
mesnkoM JIK Ha ctpoke TekcT BbI3BaTh MeHIO Bua mHamkanum pucyHok 99;

CBOACTES OBERTA

ABCT ekcT

E |&» | B | &

CeoficTeo 3HaveHWe
Korrup '
| 3anuera [
|Wpnepr M5 Shell Dig.8
|BripaBHWEaHHE Mo ueHTpy
EM <TEKCTS
[ Bug uHouk auu HeT auHar i zaLmHm
|lger rexcra e —

|CEpEMTE NpH cTapTe Falze

Noackaska
|\Beweneque s MPB Falze

OcHoBHaR NpHEASKa I ]

Pucynok 99 — Hacrpoiika nHIuKamm
B okme «CpoiicTBa oOBekTan, aBoiHbIM miemdukoM JIK mo cBoiictBy Teker pasBepHyrh ero. B
TIOSIBUBIIEMCSI TIOATYHKTe BuWA MHIMKAUMM MICJKHYB 1O 3HaueHWi0 HeT AMHaMM3anmum BeIOpaTh €TO

tun 3Havye nue (prucysok 100).

HeT ouHaMK3aLHH
JHaYEHHE

Arg = Kaner.

Arg »= KoHCT.

Arg & KoHer.
Argin Range

Pucynok 100 — Beibop Tuma auHaMu3aimm
B oTKpBIBIIIEMCSI MEHIO HACTPOIMKH MapaMeTpoB AuHAMm3aIki pucyHok 101.

Tekct {TEKCTS

=1 B0, MHAWE.ALMH IHaueHuE
MNpuEAsKa
= P opraar Genernc
Generic g
Pucynok 101 — OkHo npuBsizku BeiOpaTh cBoticTBo IlpuBsizka u cBsizath ¢ Kob.
JlononHuM co3aaHHBI 3KpaH HOBBIM ['D 1711 COBMECTHOrO NpOCMOTPa M3MEHEHWH 3HAYEHWI KaHAJIOB
y371a BO BPEMEHU U OTCICKMBAHMU IIPEABICTOPUM — TPEHIOM.

Ha oskpana pasmectum I'D Tpenm mns BeiBoga 3Hauenmii Zad u Vihod pucysox 102. OcHoBHbIE
Lo
cBoiictBa ['D ocTtaBMM 3aJaHHBIMU IIO yMonqa@. Ilepeiinem BO BriIaaky = wu, BeigeauB JIK

crpoky Kpusbie, ¢ nmomonpio 1K =
co3zaauM JBe HoBble KpuBble. HacTpoum mx HpI/]BﬂSKI/I K apryMeHTam, TOJMIMHY |
LBET JIMHUI:
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B-X oo RE 0 BE M E »

© Pecspent = L
% G Cuororsa
g B s

[ Fasarm

1y HerresmanMperesen

* g Befmemani_Koenetmon

Ty

Cocreraa TM_1 Jeparti ] ¥
VA, VR O B0« A7 0 QT S OFF

Pucynok 102 — Pa3merienue Tpenna
JBoviaeiM miemakoM JIK ™Mbl B mosnie TpeHma oTKpbiBaeM okHO CBOMCTBA TPeHa W MEPEeXOAuM Ha
BIaaKy Kpusbie. Haxxumas 1K mbimm B mone xpuBble 3amaem aBe kpuBble Zad u Vihod, a B mone
NpYBSI3Ka TPUBSI3bIBAEM CO3JaHHBIC KPUBBIC K 3aJJaHUIO U BHIXOAY Kak Moka3aHo Ha pucyHke 103.

HCTES DOBEKTS

I Toeria

|| CeoficTe0 | ZHAMEHHE ~

|| = Kpueasl [Zad

2aronoeok,
MNpueaska Zad
MHTEpNPETHPOEATE Kak SHAYEHHE
e —

CTHNE NUHMHK

TonHHE AHHMA i
Tun MeTak Her meTok,
“Popriar *a

Crune npu I >0 mhwi=l -------mommommoooo oo
Crune npu I=0w= ————— —
Crune npu [0 miwi=1 —--—--—--—--—--—--
“Makc. sHaveHue 100
PAuH, EHaYEHKE a
: WHrepnonvposanue  [o nepuoay peansHoro Bpere
= Kpueaa2 [Wihod

- aronoeok,

Mpuenzka Yihod
MHTepNpeTHROEATE Kak SHAYEHME —
llger ————

“CTHAE AHHHM

TOnWMHHA AHHKKA 1]
Tun METOE, Her meTok,
“Popmar | w

Pucynok 103 — CgotlicTBa TpeHma
NpuBA3Ka aprymeHTa 3KpaHa K KaHany
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Cozmanmm mo aprymenram Kob, Tob, Tau, Kr, Ti, Td, Zad, Vihod, ma6oHa 3xpaHa HOBbIC KaHAJIBI U
oTpenakTupyeM ux npuBsizKy. B cioe Cuctema orkpeiTh y3en RTM 1. C nomomsto T1K BbI3BaTh
KOHTEKCTHOE MEHIO CBOMCTBA KOMIOHeHTa Dkpan#1 u BeiOpaTh komaHmy CBodcTBa pucyHok 104.
BeiopaTte Braaky Aprymenrsl, JIK, npu HaxkaToit knasume Cntrl, Bernenurs aprymenrst Kob, Tob, Tau,
Kr, Ti, Td, Zad, Vihod u ¢ moMoIp0 UKOHKM CO34aTh HOBBIE KaHAJIbL.

Mhpopraauma Fnaru ApryrieHTE! ATRUGYT B

™| EE ZE | e By ¥ &b | Gy S
| Mran Tun | Tunoanmss 3HausHME MO YronuaHIo Mpreszra Fnarm | Fpunna
Kob el RS WK ob PeantHos sHAUSHME [LHcTema, FTM_1]

Tob T . Tob:Peantroe shauerme [Cucrema ATHM_1]

[Tau etalM B TauPeanshoe snavenne [Cucrema RTH_1]
Kr elalM & KrPeankHos sHausHWe [CeTera RTM_1]

ITi ] & Ti:PeancHoe sHausHue [Cucterma RTHM_1]

Td pdalM ®_TdFeancroe shasenue [Crucrema RTM_1]
| Zad walN  BEJREAL W Zad:Peanchoe snaderie [ChcTema RTH_1]

vihod el OUT BEREAL W vihod:Brogroe sHaueHus [CucTema BT _1]

Pucynok 104 — OxHO CBOICTB 3KpaHa
B pesynbrare, B y3ne RTM _1, OyayT aBTONOCTPOESHBI CJIEAYIONINE KaHAJIbl PUCYHOK
105.

[E Kananel
B Fcpantt
B Kab

& Top

B Tay

&

B 7
14

& Zad

B yihod

Pucynok 105 — ABTONOCTpPOECHBI KaHAJBI
Co3paaHue nporpammbl Ha A3biKe TexHo FBD

s co3panmst FBD-mporpaMMbl ¥ OAKTIOUEHUS €€ K TPOSKTY HY)KHO BBITIONHATE  CJICAYIOIIINES
OTepaLH:

- pa3MecTuTh HeoOXoauMble (YHKIMOHALHBIE OJiokm B pabouem mone FBD-
penaxropa;

- COEJIMHUTH HYy>KHBbIE BXOJIbI M BBIXOABI OJIOKOB, 00pa30BaB €IUHYIO THATPaMMYy;

- 3a/1aTh apryMEHThI, IEPEMEHHBIE ¥ KOHCTAHTHI TIPOrPaMMBI;

- NpYBsI3aTh BXOABI/BbIXOAbl FBD-nuarpaMMmbl K apryMmeHram, NEpeMEHHBIM U
KOHCTAHTaM MPOrpaMMBbl;

- CKOMIIWJIMPOBATH MPOTPaMMYy
CozganuM mporpamMmy, KOTopas OYAET peaau30BBIBATH OJHOKOHTYPHYIO CHUCTEMY aBTOMAaTHYECKOTrO
perympoBanms. J{is storo IIK mo y3my RTM_1 BeI3BaTh KOHTEKCTHOE MeHIO BLIOPATh M0AMe HIO
«Co3narp koMnoHeHT» U BeIOpaTh JIK B Hem kommoneHT IIporpamma pucysok 106.
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|5fn CosaaTe KoknoHEHT 3 & 3rpan
#m Coszaare rpynny 3 T —
b | CoxpaHuTe ysen ona MPB % HoryraeHt
F_'..,:_ Jarpyzure aaran MPB CeAze_c CHEN

Pucynok 106 — Co3nanne kommnonenra [Iporpamma

Boeinenmure kommnoneHnt IIporpamma#1 u IIK BbI3BaTh KOHTEKCTHOE MEHIO, BhIOpaB B KoTtopom JIK
nyHKT PepakTupoBars madJo0H, NEepeiTH B PeXUM peaaKTHUPOBAHUS MporpaMMbl pucyHok 107.

MNporparamati

&

CTpykTypa Nporpatdel

I'Ipl:urpaMM-a#'I

k |_'ﬂ.-‘1'-.prgMEHTb|
|_'ﬂJ'I|:|Kam:.Hb|e NEpErEHHEIE

[ nofaneHeIE NEpEMEHHEIE

|_'ﬂ‘=PgHKLLHH
ﬂﬂmgmpbl
|_'ﬂBHEUJHHe AMEIHOTERM

Pucynok 107 — PenakrupoBanue aprymenroB [Iporpammsr

Boinenenmem JIK B nepeBe mabnona IIporpamma#l cTpokd ApPryMeHTBI BBI3BATH TaOJMIHBIN

pPEAAKTOp apryMEeHTOB HKOHKOM = co3l1aTh B pEAAKTOpE apryMEHTOB CJEIYIOIIUE apryMeHThI

nporpammbl Kob, Tob, Tau, Kr, Ti, Td, Zad, Ilpu stom aprymenrsr Kob, Tob, Tau, Kr, Ti, Td, Zad
nomwkuel ObITh THHA IN, a Vihod — OUT prcynok 108.

- X "R EE o RB M

| M Trmx Tl TaHHEY | SHayeHMe II0  FIO0ITH SHRE
Kb paIN  [R¥]REAL

\Tob phaI¥  [RH]REAL

(Tau paIN  [RE]REAL

Ex phg IV [#]REAL

Ti eI [REjREAL

‘Td phaI¥  [RH]REAL

|zad paIN  [RY]REAL

f?;rihud gm0UT  [RE]REAL

Pucynok 108 — ApryMeHTBI IporpaMMbl

[lenmxuyB JIK B nepee miabioHa ctpoky Ilporpamma#l u B OTKphIBIIEMCs auaniore BerOop si3pika
BBIOpaTh 361K FB D pucynok 100.
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& BriGop Aabika lporpassHposaHHa @

BriGepHTe ASEIK NPOrPatMHPOEEHHA BYHKLNH,

() ST nporparma

() SFC guarparaa

(O LD auarparama

(O IL nporparana

’ Cnpaeka l ’ MpuHATE H OTreHa l

Pucynok 109 — Be16op si3bika mporpamMMUpOBaHUS

[To HaxaTmro »5KpaHHOM KHOMKA IIpUMHATHL B  OTKPBIBIIEMCS OKHE pEIAaKTOpa MpOrpamMM C
OOBSBICHHBIMU TIEPEMEHHBIMU CO3JaTh TMPOrpaMMy B COOTBETCTBMM C 3amaHueM. Jlins BwIOOpa

namurpel FBD OnokoB Heobxommmo JIK MBI HaxaTh HAa KHOIMKY @ IOCJIE YE€ro MOSBUTCA OKHO
BeiOOpa FBD OnokoB pucyHok 110. Ilpu pa3zpaGorku mporpamMmbl Bepxuue Bxoasl FBD 6iokoB He
UCTIONb3YIOTCA  T.K. OHM TNpeJHAa3HaueHbl [JJI1 M3MEHEHUs Topsiika Imepecuera OJIOKOB, a
MHQOPMAIMOHHBIMH  BXOaMH, SIBISIFOTCS BXOJIbI HAUMHASI CO BTOPOTO.

— - - ——

WHEEPCHA YeTEIpE: Norwyeckoe Norwyeckoe

ANEMEHTOE UrAHIKEHME UrHOHEHME

YETHIPEN
ANEMEHTOE
Ll 2 U
Noruyeckoe Norkyeckoe
CADHEHHE CADKEHUE YETEIDEN

ANEMEHTOE

L c . ' b
Norvueckie Puydkumd | Noturossie Pydkusy | Apuprerimeckuse Pykumy | TpuroHomer © #

Pucynok 110 — [Manurpa FBD 6510x0B

Jist co3maHms CHCTEMBl YIpaBICHUs BBIOGpEM ClEAyIONe OJOKW: W3 pasnena Apugmemuueckue
@ynuxyuu FBD 60k Beruuranve (X-Y); w3 pasnena Peeyauposanue FBD 60k monens oobekra (OBJ)
u 38eto PID (PID). Tlocne pasmernenust BceX OJIOKOB TMporpaMMa OyaeT BBIIAACTH CJICIYIOIIM
obpasom pucyHok 111.

WY PID OBl
Tad W0 P NP
: i L o—ikE G :
281 KD el . el wihod
: : L rH— K e :
—Imax I | . N
—dhiird E OE
1:0

kr
Td
Ti
Kohk
Taoh

Tau
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Pucynok 111 — IIporpamMmma peanusaly CUCTEMBI yIIPaBICHUS

C noMOIIBI0 WKOHKU Ha MHCTPYMEHTAJIbHOM TMaHeNIW penakTopa WIH
«ropsuel kmaBumei» F7 ckoMmwMpoBaTh MporpaMMy UM yOEQUThCS B YCHEIIHOW KOMITWISIMM B

o %
okHe Beixox (Output), BeI3BIBAEMOro M3 MHCTPYMEHTAJBbHOW MAHEIU C TIOMOIIBIO MKOHKU PHCYHOK
112.

b ol TRACE MODE Senpt Cornpiler 1.0

Mparpararmatt] . tms compiled successfully

K.ornunauMa OTtnagra

Pucynok 112 — Pe3ynpTaT ycnenHONH KOMIWISALMH TPOrpaMMBbI

3.3.4 IlpussizkaaprymeHTOB IIPOrPAMMBbI
BrImonauM MpuBsSI3KYy apryMeHTOB MpOrpaMMbl K aTpuOyTaM KaHasioB. BbI3BaTh CBOMCTBa KOMIIOHEHTA
IIporpamma#1 uepe3 KOHTEKCTHOE MEHIO. BRIOpaTh BKIaJIKy APryme HThI.
JBoiubiM 1miemukoM B none IlpuBsiska aprymenra nporpaMMbl Y BbI3BaTh OKHO HACTPOMKU CBSI3H,
BHIOpDaTh B JIEBOM OKHE KaHan Kiacca «Be3oB» Jkpan#l, a B mpaBOM OKHE BBIOpPAaTh BKIAIKY
AprymMeHTBl u yka3aTh B Hell apryment Vihod u kHomkoii IIpuBsi3ka NMOATBEPAHTH CBS3b PUCYHOK
113.

@ CroHpHrypHposath ceazb anaCxetesma. RTM_1.T1porpasssa#1: 2:3pan_1_1_Vihod @E]
= 585 Cucrema | ATpHSYTE _l AprymMenTe|

=] wd ATH_T | Mtaa | Tun THN AaHHBIE . 3HaueHHe No gMDJ"i “,
[Kob  plgiM  [BS]REAL |

FE Karane ITob  plgiM [REREAL
€- 3rpanttl:] {Tau  ghalt @HEAL |
ik N [R¥REAL
& kob [ a ,
T plaiN [REJREAL
® 100 ITd oM REREAL .
e 1. [Zad  piaglN  [BEREAL
fWihod  pyOUT EE]REAL |
%5 ;' ¥
& i | 8 |

ATPHEYTEL A PrYHEHTEI : Tun arpubyra

MpuEAZaTE KaHan] ['IpMBﬂaa'rb aprgMEH‘] [ MpueAska ] E OTrieHa i

Pucynok 113 — CBs13b BBIXOIHBIX apryMEHTOB

Amnanornudo B mone IIpuBsi3Ka TpUBA3aTh apryMeHThl MPOrpaMMBI K aTpUOyTaM KaHAJOB —
aprymentsl Kob, Tob, Tau, Kr, Ti, Td, Zad k peanpHoMy 3Hauenmro kanaimoB Kob, Tob, Tau, Kr, Ti,
Td, Zad pucynok 114.
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=] 525 Cucrema 5 | ATPUEYTE | hprgMBr—ﬂ'bl.
=l ATM1 1D Nomioe s 2
2 |0 PeanbHos sHaveHWe
EE K.aHane! i‘l AnnapaTHoE SHaYEHHE 3
® } i2 BrogHoE sHaveHHe
B Ikpantl] 13 CocrosHue
.F Kah 54 HocTosepHOCTE
— |5 MNepuog nepecyeTa [sHaveHMe]
.F Tob & TeHaeHuWA
|
.F Taii |7 MHrepsan
|8 TMogknoyeHde
.F kr !9 BhimogHOE SHAYEHWE Ees
- SN ' )

| ATpHMOYTEL APryMeHTEl | Tun arputiyta

[I'IpHBﬂaa'rb KaHanJ [I'IpuBﬂaa'rb anHﬁgT] [ MNpuEaska ] E OtreHa i

Pucynok 114 — CBsi3p apryMeHTOB NPOrpaMMBbI ¢ apryMeHTaMu 3kpaHa B pesynbrarte,OyneM umethb
pucyHok 115.

x "|r."|-.H;:pU|3MaLLHF| '_ "‘i‘naru i.ﬂDrHMEHTbl i..l;-\TpH-ﬁgTbl 1

EEEE I A v éh &
Htaa | Tun | THN aaHHER | Zauskue no YD AYSHHIO | MpuBazka | P naru
§K0b_F| el FlEAL 'F Kob:PeansHoe sHaveHue [Cuetema RTM_1 ].
Tob R palM SMREAL .F Tob:PeancHoe sHaueHue [Cuctema RTM_1)
o Tau R palt HEAL .,: Tau:PeancHoe sHaveHue [Cuctema RTM_1]
" Ki_R pdall @HEAL .,:Kr:Peaanoe sHaueHue [Crorema RTHM_1)
& Ti_F palM HEAL .,:Ti:F'eaanoe zHaueHHe [Creterma RTH_1)
Td R palM FlEAL .F TdPeaneHoe sHaueHue [CucTera BT 1)
Zad R palM F!E.QL .FZad:Peaanoe sHaveHue [Cuctema BT _1)
gEIK|:E|»—|_1_1_\-’ihoclg1‘mDUT REREAL .CEIKpaHtH A ihod [Cuctema RTR_1]

Pucynok 115 — OxonuaTenbHasi HacTpolka cBsA3M [locie 3aKpbITh OKHO CBOMCTB KOMIIOHEHTA
ITporpamma#1.

3anyck npoekTa

CoxpaHUTh NPOEKT C IOMOIIBIO HMKOHKU H. Ha wuHCTpy™MeHTanbHOW MaHenu BhIOpaTh KOMAaHAY
(coxpanurs 1t MPB) u ckommwpoBaTh T€M caMbIM MIPOEKT JJIsl 3allycka B peajbHOM BpeMeHu. B
HaBuraTope mnpoekra Belgeauth y3en RTM_1 pucynok 116.
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HagMraTop npoekTa

X oo BB o RE A E H
) Pecyposl . [E Kanamw
= Eﬁs e . %C Ikpantil:]
= RTM_1 | =
. [E K.aHane! :&F oo
% WeTourmin/ T pHetaHk e &F T
=) %EH&J‘IHDTEKH_KDMI‘IDHEHTDB Ehi: Tau
Eih‘F Kr
G
Iﬁ‘,: Td
l‘%‘F Zad
E‘b‘F Yihod
l,%c Mporparaaati:2

Pucynok 116 — HaBuratop npoekra
Br16paTh UKOHKY HAa MHCTPYMEHTAJIbHOM NAHEIW W 3aIlyCTHUTh r'.poq)afmep.

B pexume ncnonHeHust 3amyCTUTh IPOrpaMMy C MOMOIIbIO0 UKOHKH
g coctaBieHus oT4eTa HEOOXOAMMO B MeHIO M ailJl BBINOIHUTH KOMAaHIY
JIokyMe HTHPOBATh POeKT roTydeHHbIi *.html ¢aiin HeoOXxoaumMo pacrieyaTarh.

KonTpo/abHbIe BONIPOCHI

[puammm  padotsl Mmonuropa. Kanan TRACE MODE 6
OGecneuenue paboTel pactpeneneHabix ACY
PesepBupoBanne

ABTONOCTPOCHHUE

MaremaTtnaeckasi 00paboTKa JaHHBIX

ApXUBUpOBaHUE KAaHAJIOB y3Jia

ApXMBUpOBaHHE KaHAJOB MPOECKTA

OTueT TpeBOr U reHepaIms COOOIIEHHI

©O© oo~N Ok wbdhPE

["paduaeckuit uaTEpdeiic onepaTopa
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JlaGoparopnas pa6ora Ned Cunrakcuc Texno IL

JIao 4
Cunrakcuc Texuo IL

[Iporpamma Ha si3pike Texno IL mpeacrasisgeT coOoi nocaeaoBaTeIbHOCT, HHCTPYKIUA. Kaxxnas
MHCTPYKIMSL JO/DKHA HAYMHATHCS C HOBOW CTPOKM M JIOJDKHA COAEPXaTh OINePaTop C OIMIMOHAJIbHBIM
MOAU(UKATOPOM U, JUJI1 HEKOTOPBIX ONEpalyii, oMH WK Oosiee omepaHA0B, Pa3ieseHHbIX NpoOeIaMu.
Mexay HHCTPYKLMSAMM MOTYT pacloiaraTbCsl IyCTble CTpPOKM. KoOMIWIATOp HE YYBCTBUTENEH K
peructpy, T.¢. uacTpykimm add var_002 u ADD VAR _002 paBHO3HAYHBI.

IMpumepsl |L-uHcTpyKRIMii

ADD VAR_000 2.6

LT VAR_000 VAR_001

JMPC labell

GT VAR_001 20

JMPC label2

LD 278

labell: CAL FUNCTION_O0O0O(VAR_000, VAR_001)

label2: ST VAR_001

[Ton akkymyasitropom B TexHo IL moHmMaeTcs xpaHwivile TEKyLIETO pe3yibTaTa BbIUHUCICHUN (B
3TOM KauyecTBe BBICTYNAeT OJMH M3 PETUCTpoB mpoueccopa). Jlanee B omucanuM s3bika Texno L
3HAYCHUE aKKyMYJsiTopa o0o3HauaeTcs cjaoBoM result. @ynkims Ha si3bike TexHo IL Bo3epamaer result.

Texno IL nonnepxuBaeT onHOAAPECHBIH U JIBYXaJApEeCHBIH PEXKUMBbI 3aIMCU MHCTPYKLWM, KOTOpPbIE
OIIEpUPYIOT C JByMs omnepaHaaMu. B mepBoMm ciyyae NEpBBIM ONEPAaHIOM SBISETCS AKKyMYJSITOD,
KOTOPBI OIycKaeTcs MpU 3allMcH, BO BTOPOM CIIydae yKa3bIBaIOTCSA JIBa ONEpaHIa.

IIpumep

B nanHHOM mpuMepe mHpejcTaBlieHa 3amKch MpOLEAYphl @ = a + b B 0iHOaIpecHOM U JIByXaJJpeCcHOM
pexume. OaHOAAPECHBIN PEKIM :

LDa /lresult=a

ADD b /Iresult = result + b

STa /la=result

JIByxaJipecHbIi pe’KuM MO3BOJLSIET 3aIMCaTh TY JKE€ ONEpali0 KOMIIAKTHEE:

ADDab /fa=a+b

B IL-nporpamMme MOryT HCHIONB30BATHCA METKH M KOMMeHTapuu. [IpaBuna ux 3a/1aHus aHAJIOTAY HbI
npaBwiam TexHo ST.

Omneparopsl u mogupukaropsl Texno IL

K mmm otHOCSTCS:

— moaudukaTopsl Texno IL;

— OmepaTopsl OOMEHa ¢ aKKYMYIISITOPOM,;

— gormyeckue onepatopsl Texmno IL;

— apudmMmeTnueckue onepatopsl Texno IL;

— onepatopsl cpaBHenus Texno IL;

— orepaTopsl nepexona U BeI3oBa pyaxkipm Texuo IL.

Moaudukaropsl Texno IL

Mogudpukatopel Texno IL — 3to murepsl N, C u X, koTopsle MOTyT OBITH NPUITHCAHBI CTpaBa K
UMEHH DPsiJIa OTIePaTOPOB.

Monudpukatop N o0o3HauaeT Jiormaeckoe OTpullaHue onepanna. Hanpumep, MHCTPyKIMsS


mk:@MSITStore:C:%5CDocuments%20and%20Settings%5CLenin.DOM_KOMP%5C%D0%A0%D0%B0%D0%B1%D0%BE%D1%87%D0%B8%D0%B9%20%D1%81%D1%82%D0%BE%D0%BB%5CTrace%20Mode%20help%5Clang.chm::/Operatorw_i_modifikatorw_Tehno_IL.htm%23B13031Modifikatorw_Tehno_IL
mk:@MSITStore:C:%5CDocuments%20and%20Settings%5CLenin.DOM_KOMP%5C%D0%A0%D0%B0%D0%B1%D0%BE%D1%87%D0%B8%D0%B9%20%D1%81%D1%82%D0%BE%D0%BB%5CTrace%20Mode%20help%5Clang.chm::/Operatorw_i_modifikatorw_Tehno_IL.htm%23B13032Operatorw_obmena_s_akkumulyatorom
mk:@MSITStore:C:%5CDocuments%20and%20Settings%5CLenin.DOM_KOMP%5C%D0%A0%D0%B0%D0%B1%D0%BE%D1%87%D0%B8%D0%B9%20%D1%81%D1%82%D0%BE%D0%BB%5CTrace%20Mode%20help%5Clang.chm::/Operatorw_i_modifikatorw_Tehno_IL.htm%23B13033Logicheskie_operatorw_Tehno_IL
mk:@MSITStore:C:%5CDocuments%20and%20Settings%5CLenin.DOM_KOMP%5C%D0%A0%D0%B0%D0%B1%D0%BE%D1%87%D0%B8%D0%B9%20%D1%81%D1%82%D0%BE%D0%BB%5CTrace%20Mode%20help%5Clang.chm::/Operatorw_i_modifikatorw_Tehno_IL.htm%23B13034Arifmeticheskie_operatorw_Tehno_IL
mk:@MSITStore:C:%5CDocuments%20and%20Settings%5CLenin.DOM_KOMP%5C%D0%A0%D0%B0%D0%B1%D0%BE%D1%87%D0%B8%D0%B9%20%D1%81%D1%82%D0%BE%D0%BB%5CTrace%20Mode%20help%5Clang.chm::/Operatorw_i_modifikatorw_Tehno_IL.htm%23B13035Operatorw_sravneniya_Tehno_IL
mk:@MSITStore:C:%5CDocuments%20and%20Settings%5CLenin.DOM_KOMP%5C%D0%A0%D0%B0%D0%B1%D0%BE%D1%87%D0%B8%D0%B9%20%D1%81%D1%82%D0%BE%D0%BB%5CTrace%20Mode%20help%5Clang.chm::/Operatorw_i_modifikatorw_Tehno_IL.htm%23B13036Operatorw_perehoda_i_vwzova_funkci
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AND a
uHTeprnpeTupyeTcs Kak result = result AND a, a uHCTpyKIWms
ANDN a
uHTeprpeTUpyeTcst Kak result = result AND NOT a.
s onepatopos JMP, CAL u RET:
— monupukatop C 0003HAYAET, YTO HMHCTPYKIWS BBINONHACTCS B TOM Ciydae, €CIH pe3yiabTaT
NpebIIyIIel ONepali CPaBHEHUSI MCTHHEH;
— MonupukaTop X 0003HaUaET, YTO MHCTPYKIMS BBITIONHACTCS B TOM ciiydae, ecim result = TRUE.,

Omneparopbl 00MeHa ¢ AKKYMYJIATOPOM

B TaGmmie 1 mpencTaBiieHbl oniepaTopbl 0OMEHA ¢ AaKKyMYJISITOPOM.

Tabnuya 1
CuHTakcuc JHormycTumbiit JlevicTBHe
MoaupukaTop
LD operand N result := operand
ST operand N operand := result
3Hak "=" B Tabmuie | o003HAYAET OMEPALMIO MPHCBAUBAHUS.

B kauecTBe omepaHga MOXKET HCIOJIb30BAaThCs UYMCIeHHas WM OyneBa nepeMeHHas. B kauectse
ornepanna omneparopa LD moxeT ucronb3zoBaThest 4nCO.

OTimyHOE OT HyJsl 3HAYEHHE aKKyMylsiTopa mHTeprperupyetcs kak TRUE, HyneBoe — xak FALSE,
MOITOMY 3HAUEHHE AaKKyMyJATopa MOXET OBITh TPHCBOGHO KaK YHCJICHHOW, Tak U OyneBoi
TIepPEeM CHHOIA.

IIpumep

VAR VAR _000: INT := 10; END_VAR
VAR VAR_001 : BOOL = TRUE; END_VAR
VAR VAR_002 : BOOL; END_VAR
LD 8 llresult = 8

ST VAR 000 //VAR_000:=8

ST VAR_002 //IVAR_002 = TRUE
LD O llresult =0

ST VAR 001 //VAR_001 = FALSE
LD VAR _001 //result .= FALSE

ST VAR 002 //VAR_002 := FALSE
ST VAR 000 //VAR_000:=0

Jloruyeckue oneparopsl Texno IL

B tabmue 2 npencraBiieHbl JJOTHYECKUE ONepaTophl.

Tabruya 2
CuHrakcuc Jonyctumblii HeiicTBre
MoaupukaTop
S operand operand = TRUE (cm. mpumeuanue)
R operand operand = FALSE (cm.
TPUM €Y aHIIE )
AND operandl N result = operandl := operandl AND
operand?2 operand?2
OR operandl N result = operandl = operandl OR
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CuHrakcuc Jonyctumblii HeiicTBre
MoaupUKaTOp
operand? operand?2
XOR  operandl N result := operandl := operandl XOR
operand?2 operand?2

[Mpumeuanre. OnepaTop BBIIOIHIETCS TOJBKO TOraa, koraa result = TRUE.

B kagecTBe omepaHIOB MOTYT HCIONB30BAaTHCS OyIeBBI MEPeMEHHBIE. BTOPBIM OMEpaHIoOM MOXKET
OBITH YHCIIO (HO HE YMCJICHHAs TMEPEeMEHHas), KOTOPOE HHTEPIPETUPYETCS CIECAYIONIMM 00pa3oM: He
paBHo 0 — TRUE; pasno 0 — FALSE.

Brmmomsenne onepatopoB R u S He m3MeHsET 3HAUCHHS aKKyMYJsTOPA.

IIpumep

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

VAR VAR_004 : INT := 0; END_VAR

LD 1 [Iresult:=1

S VAR_002 IIVAR_002=TRUE

R VAR 002 IIVAR_002:=FALSE

AND VAR _001 VAR_002 //result:=VAR_001:=FALSE
LD 1 [lresult:=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 llresult=VAR_002:=TRUE

Apudpmernueckue oneparopnl Texno IL

B TaGmmie 3 npencTaBieHpl apuMETHIECKIE ONePaTOPHI.

Tabnuya 3
CuHTrakcuc JeticTBue
ADD operandl operand2 result := operandl := operandl + operand2
SUB operandl operand? result := operandl = operandl — operand2
MUL operandl operand2 result := operandl = operandl * operand2
DIV operandl operand2 result ;= operandl := operandl : operand2

B xauectBe OIICpaHaoB HCIIOJIB3YIOTCSA YHUCJICHHBIC IICPEMCHHBIC, B KaUCCTBC BTOPOI'O OIICpaHIa
MOXXET HUCIIOJIB30BATHCA YHUCIIO.

Apudmernueckre onepaTopbl He OMyCKAIOT HCTIOIb30BAHUA MOIU(DHKATOPOB.

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 /lIresult = VAR_001 := 270

SUB VAR_001 VAR_000 //result .= VAR_001 = 240

DIV VAR _001 VAR_000 //result .= VAR_001 = 8

Oneparops! cpapHenust Texno 1L

B TaGmime 4 npencTaBieHbl onepaTopbl CpaBHEHUS.
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Tabauya 4

CuHTakcuc JleiicTBHe

GT operandl operand2 result = TRUE, ecim operandl > operand2

GE operandl operand2 result = TRUE, ecim operandl >= operand2

EQ operandl operand? result = TRUE, ecim operandl = operand2

NE operandl operand2 result = TRUE, ecimu operandl <> operand2

LE operandl operand2 result = TRUE, ecim operandl <= operand2

LT operandl operand? result = TRUE, ecim operandl < operand?

B kayecTBe onepaHmOB HCTONB3YIOTCS YHCIICHHbIE IMEPEeMEHHbIC, B KaueCTBE BTOPOrO ONepaHia
MOKET HCTIOIb30BaThCS YHCIIO.

OmepaTopsl CpaBHEHHSI HE JOIMYCKAIOT HCTIONB30BAHKMS MOIU(DHKATOPOB.

OmnepaTtopsl cpaBHeHMS, KaK TpaBmio, npeamectByioT onepatopaMm JMPC, CALC u RETC. Ecim
pe3ynbTaT CpaBHCHHMS JIOKEH, WHCTPYKIMM CpPAaBHCHHMS HE W3MEHSAIOT 3HAYCHHMS aKKyMyJsaTopa, a
nocienytonwii onepatop JMPC, CALC wm RETC wurnopupyercs (maxe ecym 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 llresult .= TRUE

GT VAR_000 VAR 001 //pe3ymbTaT cpaBHCHUS JIOXKCH,

/1. (20<30), akKyMyJISITOpP COXpaHsIET CBOE

//3nauenne (TRUE)

RETC //RETC urHopupyeTcst

LD VAR_002 /lresult .= FALSE

LT VAR_000 VAR 001 //pe3ynbTat cpaBHCHUsT HCTUHEH

/lresult = TRUE

CALC fff(VAR_000) //BbI30B (pyHKIWK HPOM30MIECT

Omneparops! nepexona u Bbi3oBa pynkuun Texno IL

B tabmme 5 npencraBieHsl onepaTopsl Mepexoa M BhI30Ba (PYHKIMUL

Tabruya 5
CuHrakcuc JlorycTumblii [evictBue
MoaupUKaTOP

JMP nmsa_metku C, X Mepexo/l K CTPOKE C YKa3aHHOU
METKON

CAL wmsa_ dysxkipm(vall, C, X BBI30B (DYHKIMHM WM (DyHKIMH-

.. vaIN) 0J10Ka

RET C, X BBIXOJ] m NPOrpaMMBbl,

by Wi QyHKIH-0J10Ka

OmepaTopsl Mepexofa BBINOIHIIOTCS, €CJIM CTPOKa C YKa3aHHOM METKOW HAaXOIWTCS B TOM JKe
NPOrPaMMHOM KOMTIOHEHTE.

CAL u CALL sBnsroTcss paBHO3HAYHBIMHU OnepaTopaMH. B Kpyrieix ckoOkax yepe3 3aIiTyio
YKa3bIBAIOTCS 3HAUCHUA, NepefaBaeMble B (yHKIm0. Mexay uMeHeM (yHKIMU U KPyIJIbIMH CKOOKaMu
npoben HeoOs3aTeneH. Yucno mepegaBaeMbIX B (YHKIMIO 3HAYCHUH JODKHO OBITH PaBHO YHCIY
apryMeHTOB, 3aJaHHBIX JUJIS ATOW (DYyHKIMU.

[Tpu Bemonsennn onepatopa RET u ero pasHoBunHocTel (yHKIMS BO3Bpalaet 3HaueHue result.

OmnpeneneHsl cienyronme MOAUPUKAIMKA JaHHBIX OMEepaTOpOB:
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JMP, CAL, RET — cooTBeTCTBEHHO omnepaTop 0e3yclOBHOIO Iepexoaa, 0e3yCcIoBHOTO BBHI30BA U
0E3yCIIOBHOTO BBIXO/IA.

JMPX, CALX, RETX — cOOTBETCTBEHHO OIEpaTOp YCJIOBHOIO TIEPEXO/a, YCIOBHOIO BBI30BA U
YCIIOBHOTO BBIXOJA. MHCTpYKIWS, comepKamias JOOO0H MX 3THX ONEPaTOpOB, BBHITIONHACTCS TOJIBKO TOTJA,
xorna result=TRUE, B npoTyBHOM cllydae UrHOPUPYETCSI.

JMPC, CALC, RETC - cooTBeTCTBEHHO OmepaTop YCJIOBHOI'O MEpexoia, YCJIOBHOTO BhI30Ba U
YCIIOBHOTO BBIXOZAa. OTH OMNEPaTOpbl CIEAYIOT HEMOCPEJCTBEHHO 33 ONepaTOpOM CpaBHEHWS.
Wuetpykmmsi, comepxamasi 000 MX 3THX ONEpaTOPOB, BBIMIOJNHSIETCS TOJBKO TOTJa, KOTAa pe3ysbTaT
npebIayeld onepal CpaBHEHUsS MCTHHEH, B MPOTHBHOM CIIydae MTHOPUPYETCS.

OmnpeneJieHne nmepeMeHHbIX U KOHCTAHT

Bun xoHCTaHTHI WM TiepeMeHHOHM (T700abHas, JIOKaJdbHAs) 3a7aeTCsS ONepaToOpOM, C TOMOIIBIO
KOTOPOTrO JlaHHasi TepeMeHHast (KoHcTaHTa) onpenessieTcs. CHHTaKCHC ONepaTopoB  OMpeaesICHUs
NIEPEMEHHBIX TPEATIONAraeT 00sA3aTeslbHOe yKa3aHue THIA JaHHBIX:

//onpeenenue JIOKaIbHOW CTPOKOBOM

//mepemenHor myVar

VAR myVar: STRING; END_VAR

Tun nasHBIX ompenenseT pa3Mep BbiAemsieMod mamsaTd. Jns ykazammst Tvna B Texno ST
OTpe/IeIICHbI CJICIYIONIHE KIF0UEBbIC CJIOBA (B KPYIJIBIX CKOOKax yKa3aHO COOTBETCTBHE THITy JaHHBIX C):

BOOL (bool) — 6yneBo 3HaucHue pasmepHocThio 1 6aiir (true (1) wm false (0));

SINT (__int8) — 1esioe co 3HaKoM pa3mepHocThio 1 Oaiir (-128 ... 127);

USINT (unsigned __int8) — nenoe 0e3 3Haka pazmeprHocThio 1 Oaitr (0 ... 255);

INT (short) — mienoe co 3HaKoM pa3mepHocThio 2 Oaiira (-32768 ... 32767);

UINT (unsigned short) — nemoe 6e3 3Haka pasmeprocthio 2 6aiira (0 ... 65535);

DINT (long) — uenoe co 3HakoMm (4 Gaiira) (-2147483648 ... 2147483647);

UDINT (unsigned long) — tienoe 6e3 3Haka (4 6aiira) (0 ... 4294967295);

TIME, DATE, TIME_OF_DAY, DATE_AND_TIME - coorBerctBytor DINT. 3nauenus
NIEPEMEHHBIX 3TUX THIOB 33aI0TCS aHAJIOTHYHO COOTBETCTBYIOIMM BPEMEHHBIM KOHCTAHTaM;

REAL (float) — BemectBeHHoe yuciio (4 Oaiira) (MmakcumaibHoe 3Hauenre 3.402823466e+38);

LREAL (double) - BemectBenHoe wuwmcio (8  Oaiir) (MakcHMajbHOS  3HAYCHHE
1.7976931348623158e+308);

STRING (char []) — 256 cumBosnoB B koaupoBke UTF-8 (512 Gaiir);

HANDLE - cnemmanbHelii THI, MUCTIONB3YEMBbIN Uil XpaHEHWs BHEIIHMX JaHHbIX B BUIE 4YHCIA,
UMeeT pa3MepHocTh 4 Oalira, HE MOXET OBITh HCIOJIB30BaH B apUPMETHUECKHUX, JIOTMYECKUX U T.IL
orepanvsx.

Kpome yKa3aHHBIX THIOB, TIEPEMEHHOH MOXKET OBITH TPUCBOCH CTPYKTYPHBIH THII, CO3JIaHHBIN
niojib3oBaTeseM. Takas mepeMeHHast SBIAETCS] KOHKPETHBIM O0OBEKTOM YKa3aHHOTO THIIA.

[Ipu onpenenenn MepeMEHHOH MOXET OBITh 3aJ]aHO €€ 3HAUCHHE:!

VAR i: INT=0; END_VAR

Ecmu npu onpeneneHuy nepeMEHHOW €€ 3Ha4Y€HHE HE 3aJ1aHO, TO ATOW MEPEeMEHHOW MO YMOIYaHHIO
NPUCBAMBAETCS CJIEYIOIIEE HaYaJbHOE 3HAUCHUE!

— gucioBas nepemenHas — 0,

— nepemennas tuma BOOL — FALSE;

— nepemennas Tunma STRING — mycras ctpoka;

— nepemennas Tuma HANDLE — 16#00000000 (0 B popmare HEX);

— nepemennas turmla 1 IME, DATE, TIME_OF_DAY wm DATE_AND_TIME - 0.

[Ipu onpeneneHn KOHCTAHTHI 3a/1aHKE €€ 3HaUYEHUs 0053aTeNbHO:

VAR CONSTANT myConst: INT:=13; END_VAR

B ormmaue ot mepeMeHHOl, 3HaueHHWE KOHCTAHTHI B MPOrPaMMeE M3MEHITH HENb3sl.
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Oco0eHHOCTH NpHCBOEHHS 3HAYE HUII 1€ peMe HHbIM

[Ipu npucBoennn 3Hauenust nepemenHod tuna [YPEl mnepemennoii Tuma TYPE2 nHyxHO
YUYUTBHIBATH CJIEYIOIIEE:
NPECBOCHHUE KOPPEKTHO TOJLKO B TOM ciydae, ecym Tum | YPE2 3akmouaeT B cebe Bce ymcia
trma TYPEL
VAR a: REAL = -1564.343; END_VAR
VAR b: USINT = 50; END_VAR
a =b; //xkoppekTHas orepaims
b =a; //HekoppekTHas oneparws
NPUCBOCHHUE KOpPpeKTHO, ecim omamH w3 TunoB — BOOL, a apyroii — mro0o0il dYwCIICHHBI.
Jlormueckoe 3nauenme TRUE coorBercTByeT emunmie, FALSE — nymo; Hyms coorBercTByeT FALSE,
Mr000€ HEHYJIEBOE 3HAUCHHE, B TOM YHCIIE OTpHUIIATENIbHOE, COOTBEeTCTBYeT | RUE:
VAR a: BOOL; END_VAR
VAR b: SINT = -50; END_VAR
a =Db; //a = TRUE, xoppekxTHas onepammst
b=a;//b =1, koppekTHast oreparws

Oneparopsl

OmnpeiesieHBI CIIEAYIONHE ONepaTophl, oOpasyroime npeaoxerns TexHo ST:

return

if

case

while

repeat

for

break

exit

continue

onepaTopsbl ONpe/ieJie HUsI Tie peMe HHbIX

onepaTop HHAEe KCHPOBAHUSA YJIe MEHTOB MacCHBAa

goto

Omneparop return

OmnpenesnieHpl 2 BapuaHTa 3aJjaHusl JJAHHOTO OIepaTopa:

return {Bbipaxxke Hue}

Jeiicteue: Boixonq w3 ¢yHkimu TexHo ST. 3nauenvemM (QyHKIMM SBISICTCS 3HAUYCHHUE {BBIPAXKCHH };

return

JeiictBre: Boixon m3 ¢pyHkimu-610ka Texno ST.

Hpumep

RETURN (2 + ARG_000 ** 2);

Oneparop if-then-else

JlaHHBIN OmepaTop HAYMHACTCS C KIOYeBOro ciopa If u 3akaHumBaeTcs kiroueBbiM cioBoM end_if.
Omnpenesnerpl 3 BapuaHTa 3aJjaHusl JJAHHOTO OIepaTopa:

BapuanTt 1

if {BoIpaskenue} then {mocaexoBarebHOCTH npeaJoxe Huii} end if

JleiicTBue: ecnu  {BBIpaXKCHHE} WCTHHHO, BBITIOJHACTCS {IOCJIEO0BATEIBHOCTD TPEJIOKEHHIA},
VMHAY€ HUKAKHUX JEWUCTBUM HE MPOWU3BOIAUTCH.

BapuanTt 2

if {BbIpackene} then {mocaeoBarebHOCTH Mpe AJ10Ke HUii1}
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else {mocJiefoBareJibHOCTD Npeaioxke HUii2} end_if

JleiicTBue: ecnmu {BbIpakeHHe |} WMCTHHHO, BBITIONHACTCS {IOCIEIOBATEILHOCTD TPEIJIOKEHHMIA },
MHAY€e BBHITIONHACTCS {IOCJICA0BATEIHHOCTh TPEIJIOKEHU 2}.

Bapuant 3

if {Bbipaxenuel} then {mocsienoBaTeIbHOCTH MpeAJI0Ke HUii 1}

elsif {Boipazkenue2} then {mocJie 1oBaTEILHOCTH Mpe1JI0Ke HUIT2 }

elsif {Boipazkenue N} then {mocJie1oBarebHOCTH NMpeaa0sKe HUiTN}

else {mocJsieroBareJibHOCTDH Npeaioske Huii} end_if

JleficTBUE: BBIMONHAETCS TIEPBasi MO TOPSAKY {TOCIIE0BATEIHHOCTh TPEIJIOKCHHI}, I KOTOPOH
COOTBETCTBYIOIIEE  {BbIpa)KE€HHE} WCTHHHO. Ecim Bce  {BBIpaXXCHUS} JIOKHBI, BBITIONHACTCS
{T0CIe10BAaTEIHLHOCTD TPEJIOKEHH I}, CJIeIyoMIast 3a KIFOYEBbIM CJIOBOM €lse.

KommuectBo ©OnokoB "elsif {Beipaxkenme} then {mociemoBaTeNbHOCTH TpeNJIOKCHMIA}" He
OrPaHIYCHO.

IIpumep

B pesynbraTe BbImonHeHMs cienyromero koga nepemenHod VAR 000 mpricBauBaeTcsl 3Hau€HHE
200. BeimonHseTcss TONBKO OJHO, TEPBOE IO TMOPSIKY JAeiCTBHE, A1 KOTOPOro YCIOBHE HWCTHHHO,
MO3TOMY JIeHcTBUE, cienayromee 3a KoHcTpykiwerd ELSIF... THEN, BeimonneHo He OynmeT, HECMOTps Ha
T0, 4To ycaosue VAR_002 < 1 uctunHO:

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 3aJlaHusl JAHHOTO ONepaTopa.

Bapuant 1
case {BbIpaxeHme} Of
{CIMCOK 3HAauYCHWIA}: {MOCIECA0BATEIHLHOCTD TPEIOKCHHUI}

{crmcoKk 3HaueHMil}: {MOCJIeNOBATEIHHOCTDH MPEIJIOKEHHUIN }
end_case

Bapuanr 2

case {BbipaxeHnmue} of

{crmcok 3HaueHMi}: {MOCIeNOBATEIHHOCTD MPEIOKEHHUIA}

{CIMCOK 3HAauUCHWiA}: {MOCIIEA0BATEIHLHOCTD TPEI0KCHHUI}

else {mocJie10BaTEJLHOCTH MPEIJI05Ke HUI}

end_case

Crmcok 3HayeHWid mpeacTaBiIsieT coOOi HAOOp LENBIX YMCeN WM HAOOp JUAIa30HOB LIEJIBIX YHUCET,
pa3/ieNieHHbIX 3arTol. /luana3oH 3amaeTcs B BUIE

{HUKHAS TPAaHULa} .. {Be PXHSISI TPAHUIIA}

JleiicTBue: ecnM pe3yibTaT BBIYUCIICHUS {BBIPAXKEHMS} TMPUHAJICKUT MHOXKECTBAM 3aJ[aHHBIM
{crmcKaMM 3HAYEHMI}, BBINOIHAETCS COOTBETCTBYIOIIAS {MOCJIEAOBATEIbHOCTh MpeasiokeHnid}. Ecmu
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pe3yNbTaT BBIYUCIICHUS {BBIPDXXCHWS} HE TPHHAIJICKAT HA OJHOMY U3 3a/IaHHBIX MHOXECTB,
BBITIOJIHSIETCST {T0CJIEI0BATEILHOCTD TIPEIJIOKEHHIT}, ClIeayroIas 3a KII0UYeBbIM CIIOBOM else.

Ipumep

B pesynerare BemonHennst cieaytomero 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;

Omneparop while

Cunraxcuc:

while {BbipaxeHnue} do {mocJie1oBaTebHOCTH NpeaJioke Huil} end while

JelicTBre: MoKa {BbIpa)KEHHWE } MUCTHHHO, BBITIOJIHAETCS {IOCJIEI0BATEIHHOCTH TPEIJIOKEHHII } .

IIpumep

[Tocne BemomHenus cienytromniero 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

CuHraxcuc:

repeat {mocjexoBareIbHOCTH NpeaJioxe Huii} until {Beipakeue} end repeat

HedicTBre: moKa {BBIpaKEHHE} WCTHUHHO, BBINOIHSIETCS {IOCJENO0BATEIBHOCTD TPEIIOKECHHMN .
Ecmu {BbIpaxkeHue} JOXKHO, {MOCJIEI0OBATEILHOCTD MPEAJIOKEHHI} BhIMONHAECTCS | pas.

IIpumep

[Tocnie BemonHenwst cienyromero 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

CuHraxcuc:

for {uHMUMManM3anMsaA mnepeMeHHOW muKJIa} to {Bbipaxkenmel} by {Bbipakenue2} do
{mocyie10BaTEJBLHOCTD Npe 1J107Ke HU }

end_for

NummamiBanys nepeMeHHON IMKJIA UMEET BUI:

{MMs mepeMeHHOM }:={BbIpake HUE }

JleiicTBue: mOKa 3HAYEHWE IIEPEMEHHOM IWKJIAa MEHbIIE WIM PaBHO 3HAYEHHIO {BbIpakeHusl}
BBITIONHSETCS  {TIOCNIeIOBATENILHOCTh MpesiokeHuid}. [lo 3aBepiieHMM Ka)KIOro IMKJIA K TepeMeHHOM
IMKJIa TIPHOABIISIETCSI 3HAUCHHE {BBIPAXKCHMAZ}; €CJIM OHO HE 3aJaHo, proaBisieTcs 1.

C momorpio oneparopa for Henb3si MOCTPOMTH LMK C YOBIBAIOIMM CYETYHKOM. J[si co3maHus
TaKMX [MKJIOB HYXXHO HCIIOJb30BaTh orepaTopbl While u repeat.

IIpumep
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[Tocne Bemonuenus cnenyromero koga VAR_001=22:

VAR VAR_000 : INT :=10; END_VAR

VAR VAR_001: INT; END_VAR

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

Oneparopsl break u exit

Onepartopsl break u eXit S5KBHBaICHTHEIL.

CuHrakcuc:

break

exit

JleiicTBue: BBIXOJ 3a Tpeleibl IMKIA. B ciydae BIIOXKCHHBIX IMKIOB BBIXON OCYIIECTBISICTCS
TOJIbKO M3 TEKYILETO IMKJIA U He 3aTparkBacT BHEILHHE.

Omneparop continue

Cunraxcuc:

continue

JlelicTBre: TIepexoi B KOHEIl IMKJIA, T.C. BBIPAXKCHHS, CICHYIONIME 3a orepaTopoMm continue mo
KOHIIA IIMKJIa, HE BBITIOIHSIIOTCSI.

Oneparopsl onpejeJie HUs NepeMe HHbIX
Omnepatopbl ompejefieHHss NEPEeMEHHbIX MOryT OBITh 3aJaHbl BpPY4YHYIO (KpOME OIEpaTOpOB

omnpeiesieHrs TI00aIbHBIX NMEPEMEHHBIX) WM C TOMOILBI0 TaOJIUMYHOTO PeIaKTopa.
B s3pike ST ompenenens! ClieAyIOIMIEe OnepaTopbl JaHHOTO THIA!

var
{onpeneneHue

{ornpe neneHue
end_var

var_global
{ornpe neneHue

{onpenenexue
end_var

var_arg
{onpenenexue

{omnpe neneHue
end_var

var_input
{onpe neneHue

{onpenenenue
end_var

var_output
{onpeneneHue

{onpe neneHre
end_var

niepeMeHHOM |

TIepeM eHHOM |

TIepeM eHHOM |

niepeMeHHOM |

TiepeMeHHOM |

TiepeM eHHOM |

TIepeMEHHOM }

niepeMeHHOM |

TIepeMeHHOI |

TIepEMEHHOI }
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var_inout
{ompeeneHre MepeMeHHOM |

{omnpesenenHue mepeMeHHOM}

end_var

ITocne karoueBoro ciosa €nNd_var Touka ¢ 3aIsTOi He CTaBUTCS.

[eiicTBue: ompenessieT HOBYIO mepemMeHHyro. [Ipu ucnosnp3oBaHMM COBMECTHO ¢ constant zamaer
KOHCTAHTY.

Omepatop var ... end_var wucrons3yercs s CO3JaHHs JIOKAJbHBIX TEPEMEHHBIX M CTPYKTYD;
MOXET UCTIONH30BATHCSI B OCHOBHOM TPOTrpamMMe WM €€ KOMTIOHEHTE ((PyHKIMH).

Omneparop var_global ... end_var wcrons3yeTcst 1y Co3qanus TI00abHBIX MEPEMEHHBIX; MOXET
UCIIONIb30BAaThCSI BHE OCHOBHOM MPOrpaMMBbl U €€ KOMIIOHEHTOB ((YHKIIHA).

Omneparop var_arg(var_input) ... end_var ucrnons3yercst s onpe/eeHust apryMeHTOB (OCHOBHOM
nporpaMMbl WM €€ (YHKIWI), NeperaBacMbIXx 1o 3HadeHWo. OmpejerneHne aprymMeHra C TOMOIIBIO
ATOro OnepaTopa paBHO3HAYHO 3aJIaHUIO0 apryMEHTa TUIla BXOJ B TaOJMYHOM peaaKTope.

Omnepatop Vvar_output(var_inout) ... end_var wcnons3yeTcsi JJisl ONpPEJACIICHUS apryMEHTOB
(ocHOBHOM TmporpaMMbl WM €€ (yHKIMIA), NepelaBaeMbIX Mo cchuike. OmpenenieHre apryMmeHra ¢
HIOMOIIIBIO OriepaTopa var_output...end_var paBHO3HAYHO 3aJ]aHUI0 B TAOJMYHOM PEIaKTOpe aprymMeHTa
THIIAa BBIXOJ, a ONpEJCIICHHE apryMeHra C MOMOIIBI0 orepaTopa var_inout...end_var paBHO3HA4YHO
33/IaHUI0 apryMeHTa THra BXO//BBIXO.

Co3gande apryMEHTOB BpPYYHYIO C TOMOIIbIO YKa3aHHBIX OINEPAaTOPOB MOXKET HCIOIB30BATHCS
TONMBKO B OTJIQJOYHBIX TpOrpaMMax — JJIsi TaKUX apryMeHTOB HeJb3sl 3aJaTh NPUBS3KY. ApPryMeHTHI
paboueii mporpaMMbl CJIEAYET CO3/1aBaTh C TIOMOIIBIO TaOJIMYHOTO PETaKTOpa.

BolpakeHue {ompeneseHHue nmepeMeHHON} UIMEET BUIL:

{ums1 nepeMeHHOI}: {THII epeMeHHO};

{MMsl mepeMeHHOM}: {THN MepeMeHHOI }:={BbIpasKke HUE };

{ums mepemeHHoii}: array [] of {Tun nepemeHHoii};

{ums mepemeHHoOIi}: array [{pasmepHocTH MaccuBa}] Of {Tunm nepeme HHOI1};

{ums1 mepemeHHoii}: array [{pasmepHocTu maccuBa}| Of {Tunm nmepemeHHOIi}:={HayanbHbIE
3HAYe HUs};

Bripakenust {pa3MepHOCTH MaccHBa} 3aJal0TCs B BHIE JUAINA30HOB M3MEHEHUS MHIEKCOB MACCHBa,
pa3eeHHbIX 3aMsTOMN.

Jluana3oH M3MEHEHUsI MHIEKCOB MacCHBA UMEET BUJL

{HMKHAA TPaHULA} .. {BePXHAA rPaHULIa}

WIH

{pazmep maccusa}

obo3Havatonmii tuana3od ot 0 o {pasmep maccupa}-1. B ciyuae, ecim pa3sMepHOCTh MaccuBa He
yKa3aHa, OH CYMTAETCS MyCTHIM U OXKHUIAETCS €TO MHAIMAIM3A NS B XOJ€ BBITIOJHEHHS TPOTPAMMBI.

Bolpaxkenust {HauasibHble 3HAYEHMsI} MMEIOT BUJ CIMCKA HayaJbHbIX 3HAYEHWI 3IEMEHTOB MacCHBa,
pazzneneHHbIX 3amsiToil. Kakmoe HadaibHOE 3HAYEHHWE WMMEET BHJ BBIPAXKEHMSI, BBIYHCIICHHE KOTOPOTO
JaeT peajbHOE HauallbHOE 3HAYCHHE, WIM KOHCTPYKIMU

{meJiounc/Ie HHAsA KOHCTAHTAa} ({BbIpaikeHHE })
rae  {IeJoYMCIICHHasT KOHCTaHTa} 3aJaeT KOJMYECTBO DJJIEMEHTOB, KOTOPBIM TIPHCBAaMBAETCS 3TO
3HaueHue. [Ipu MmprcBOeHNMM HAYaJbHBIX 3HAUCHUI JIEMEHTaM MacCHBa MEPBHIM M3MEHSETCS TOCIIE THUM
MHJIEKC MaCCHBA.

OO6sacTp AeHCTBYSI IMEHU TIEPEMEHHON ONpeesIeTC s 10 CIICAYIOIM TpaBHIaAM

o rjo0ajnbHbIe MEPEMEHHbIE JEHUCTBYIOT B paMKax MPOrpaMMBbl U COXPAaHSAIOT CBOE 3HAYECHHUE
MEXIly BbI30BaMHU NporpaMmMbl. B wacTHoCTH, r1o0anbHeIMU SIBISIIOTCS TiepeMenHbie FBD- u LD-0110k0B;
° JOKA/IbHbIe TIEPEMEHHBIE M apPryMeHTbI JCHCTBYIOT B paMKaX O00BEKTa (TPOrpamMMbl,

(GYHKIMM, CTPYKTYpBI), B KOTOPOM OIPEIEIICHBI.
[Ipu mpuBsi3ke NMEepeMeHHOM M0 MMEHH OHA MILETCS B CIEIYIOLIEM MOPSAKE: JIOKAJIbHbIE, ApryMeHT b
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(yHKIMM, TIepeMeHHbIe-YJIeHbl CTPYKTYPHI, III00aTbHbIE.
Omneparop HHAE KCHPOBAHUA 1€ MEHTOB MacCHBa

CunTaxcuc:
{umsa} [ {ungexc 1}, ... {ungexc N}]
rne {umsi} — WM TepeMeHHOM Wi (YHKIMH, BO3Bpaliamomieii maccuB, a {mHaekc K} — menoe

HEOTpHIIATEeJIbHOE YKCI0 Wi nenouncieHHas nepeMenHas (kpome UINT u USINT). KommuecTBo
MHJIEKCOB 3aBHCHUT OT pa3MEPHOCTH MacCHBA.

JleiicTBre: BO3BpaIlae€T CCHUIKY Ha 3JI€MEHT MAacCHBA, KOTOpPasi MOXKET ObITh MCIOJIB30BaHA B JIEBOM
Y MPaBOM YacTH onepaTopa NpUCBaUBAHYS.

Omneparop goto

CuHrakcuc:

goto {MeTKa cCTpOKM}

JeiicTBre: 0e3yCIOBHBIN Mepexol K CTPOKE KoJa ¢ yka3aHHOW MeTkoi. OmepaTtop goto u MeTka, Ha
KOTOpPYIO 3TOT ONEPaTOp CCHUIAETCS, TOJDKHBI HAXOIUTHCS B OAHOM U TOM K€ MPOrPaMMHOM KOMIIOHEHTE
(mporpamme, GyHKIHHM U T.1.). MeTka AO/DKHA HAYMHATHCS ¢ OYKBBI M OTJEISITHCSA OT KOJIa MPOTrpaMMBbl
JIBOETOYHUEM

(:;.(;to myLabel2;

myLabel2:
END_PROGRAM

YucjaoBbie KOHCTAHTHI

JlecsTUUHBIE IIEJIOYUCIICHHBIE KOHCTAHTBI COCTOST M3 HEHyJeBOM IM(pBI, 32 KOTOPOW CIeayeT
TMOCJIEI0BATEIbHOCTh JECATUIHBIX IHQP:

123, 456, 7890

JIBOMYHBIE TETIOYHCIICHHbIE KOHCTAHTHl HAUMHAIOTCS ¢ Tpedukca 2#, 3a KOTOPHIM CIEIYIOT LH(PHI
0wm 1:

2#1001, 2#1100

BocbMmepuyHbie LeNoYHClieHHbIe KOHCTAHTBI HAYMHAIOTCS ¢ mpedukca 8#, 3a KOTOPBIM CIIEAYIOT
dpsr ot 0 10 7:

8#777, 8#0123

HlecTHaanaTepruHble KOHCTAHTHI HAYMHAIOTCS ¢ npedukca 16#, 3a KOTOPBIM CIEAYIOT IH(PHI WIH
OyxBblI a...T. BykBbI MOXKHO 3a/1aBaTh Kak B HWKHEM, TaK U B BepxHeM peructpe (A...F):

16#123, 16#EA7

BermecTBeHHbIE KOHCTAHTBI COCTOSIT M3 1IEJIOW U IPOOHOM YacTH, pa3eieHHON Toukom. JInoo nenas,
00 ApoOHAst YacTh MOXKET OTCYTCTBOBaTh. Yuciaa MOryT 3a7aBaThCs B (hopMaTe C IUIaBAIOIIECH TOYKOH,
IpY 3TOM OHH COTPOBOXKAAIOTCS cyddrrcoMm E ¢ ykasaHumeM necaTHUHOro mopsaka:

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

Bpemennbie nHTEpBabI COCTOAT U3 Mpedukca t# wim time#, 3a KOTOPBIM CIICAYET 3aMKMCh B BHIE

<21HH>d<'laCbl>h<MHHyTbl>m<CeKyH}Ibl>S<MI/I.H.]IPlceKyH}Ibl>mS

JIrobasi cocTaBisitomas MOXeT ObITh omnylleHa (HarmpuMep, 3amch t#1h10S sBisieTcsi KOPPeKTHOW U
o3HavaeT | gac 10 cexynn). BpemenHol vHTEpBan MPUBOIUTCS K IIEJIOYHUCICHHOMY BUIY, O3HAYAIOIIEMY
KOJIMYECTBO MWUIUCEKYH]T B 3aJJaHHOM BPEMEHHOM HHTEpBaJe.

Harta cocrour w3 npedukca d# wimm date#, 3a kotopbM ciieayeT 3amich B Buae Yyyy-mm-dd (rox,
MecsI, JAeHb). [IpuBOaUTCS K HENOYHCICHHOMY BHIY, O3HAYAIOMIEMY KOJIMYECTBO CEKYHI, MpOIIE/IIee C
0 gacoB 1 suBaps 1971 rona no 0 yacoB 3aaHHOM AATHI.

Bpemst aus cocromr m3 mpedukca tod# wm time_of day#, 3a KoTopeIM clelyeT 3amvch B BHIE
hh:mm:ss (uac, munyra, cexkynna). [IpuBoguTCS K IICJIOYHCICHHOMY BHIY, O3HAYAIOMIEMY KOJIMYECTBO
ceKyHa, npoueaiiee ¢ 0 4acoB TEKYLIETO JH.
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Koncranra "[lata u Bpems" coctour w3 npedukca dt# wm date_and_time#, 3a KoTopeM cleayeT
samick B Buae Yyyy-mm-dd-hh:mm:ss (rox, mecsn, aedb, yac, MuHyTa, cekyHma). IIpuBomurcs K
IEJIOYUCIICHHOMY BHIy, O3HAYaIOIIEMy KOJIMYECTBO CeKyH, mpomeanme ¢ 0 gyacoB 1 staBaps 1971 rona
710 3aJIaHHBIX 1aThl ¥ BPEM CHIL

CTpokoBble KOHCTAHTBI

CTpoKOBBIE KOHCTAHTHI TPEJICTABIAIOT COOOW HAOOp CHUMBOJIOB, 3aKIIFOYEHHBIX B OJMHAPHBIC WU
JIBOMHbIE KaBBIUKU: ‘mepBasi CTPoka’, ''Bropas cTpoka". B CcTpoke HEAOMyCTHUMBI YIPaBIISIOIIME
CHUMBOJIBI, BKJTFOUAS TIEPEBOBI CTPOKH, a TAK)KE KaBBIYKU U CUMBOI $.

Jns  pa3MmemieHMss B CTPOKaxX TMPOM3BOJILHBIX CHMBOJIOB TIPUMEHSCTCS MEXaHM3M OCKEHI-
TI0CJIeI0BATEIILHOCTEH, HAUMHAIOIIMXCS ¢ cuMBOja $. OmnpeienieHpl CeIyIOIHe M0CIIeI0BATEIbHOCTH:

$r — Bo3BpaT KapeTkn, kox 16#0D;

$n — mepeBox ctpoky, kox 16#0A;

$t — TabOymsams, xox 16#09;

SUXXXX — UNICODE-cumBon ("X’ — miecTHaanaTepraHas 1udpa);

$x — cumBon X ("X’ — moOGOM cUMBON).

IIpumep

"Crpoka ¢ kaBbukoii: $’, cumBorom $u0410 u nepesomom crpoku $n"

Oco0eHHOCTH BLIYMCJIC HUI

[enounciaeHHOCTh pe3ynabTaTa apuPMETHYECKHX BBIUUCICHWI B MporpaMMe HUMEET BBICIIHI
NPHOPUTET — JIaXXe B TOM Cllydae, KOrja 3TOT pPe3yJbTaT MPHCBAMBACTCS TMEPEMEHHOM C IUIaBarOIICH
TOYKOMN.

[TycTs, HanpuMep, B nporpamMmme o0bsiBiicHa nepemenHas float:
VAR VAR_000 : REAL; END_VAR

Torna:
VAR _000=2/10 IINVAR_000=0
VAR _000=2./10 /IVAR_000=0.2

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

KoHTpo/bHbIe BONIPOCHI
OxapakTepHu3yHTe A3bIK CIIMCKAa MHCTPYKIuii L.
B ueM HazHauyeHHe MO UKATOPOB B si3bIke 1L7?
HazoBure Tpu crioco6a mist BeI30Ba ()yHKIIMOHAILHBIX OJIOKOB B si3bIke L.
J7is 9ero ciyKaT Mo M UKaTOPHI B s13bIKe |17
UYto Takoe omepaTop B s3bIke |L7?
C nmoMomIbI0 KaKOH KOMaH Il POU3BOIAT IPSIMOE 0OBSIBICHNE aIpecOB B sA3bIke |L7?

SukhwdDE
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JlaGoparopnas pa6ora NeS Paspaborka rpaguyeckoro nunrepgeiica HHTEe rpUPOBAHHBIX
CHCTEM YyNpaBJie HUS

JIAB 5
Pa3padoTka rpagmueckoro nuarepdeiica

I'paduueckoe mpencTaBieHWe XoJia BBINOJHEHHS TEXMpOIECCa, a TaKKe YIMpPaBJICHHWE TEXMPOLECCOM C
MOMOIIBI0 TpaUUEeCKUX CPEACTB SBJISAIOTCS OJHUMH W3 riaBHbIX 3aaad, pemaembix TRACE MODE 6. [lns
pa3pabotku rpaduueckoro wuHTepdeiica omepatopa B HHTEITPHPOBAHHYIO CpPEIy BCTPOCHBI peaKTop
npeacrapiaeHus gandbix (PI) u ero momudukarmms — e PIIJI (puc. 20):

BF:fTrace Mode 6/My_first_project.prj - UHTerprpoEaHHas cpeaa pa... Q@@

Pain Mpoexr Mpaeka Cepewc Bua Ordo Crpaeka

‘RB-H O AL 4 @00 FRBRBX YRR -F-
AR/ w000 NEluEsEB041.08 X

| i v[s E[E= BIU A-i2-B ;

H-ElEil-iraTlZ'F' MPOEkTa ol | [ kpanit] 1= 3kparit o 1

X 06 BB R > 5
@) Pecypesi a [i] Jkpanti] 9’ Q& & E/r %

& WatnoHe_npar
. Jrpanlt2
m [l atinoHel_akpe 2

{ b4

\atnoHe! 3¢ paHoe. Jkpaniz

2,04 200617 200532 2010547

EiTous (rpan % % ¢ €<

Jla¥]
= FpuEbIE MeTouHuE

111]

CeoiicTen IHaueHHe ~
OpueHTauma lopuzoHTansHa

leergora I
Bazoeen wpupr M5 Shell Dig,8

v
Macuratupyensii False 3 s

32.00, 16.00) 450.00 » 350.00 | 0.00° | shap ON

Puc. 20. Pedaxmop npeocmagierus OaHHbix

O1pe3kyn, mOpUMBIKalOIIMEe K OJIOKY crpaBa, 0003HAYalOT BBHIXOJBI OJOKa (BO3BpallaeMmble (GYHKIMEH
3HAYCHMS).

I'padmueckuii untepdeiic oneparopa paspadatsBaetcs B PII/L B Bue Habopa rpaguuecKkux 3KPaHOB WIH B
ePII/] B Bune nHabopa rpauyecKux maHeJiei , SBISIIONINXCS KOMIIOHEHTAMU NIPOEKTA.

Pa3paboTka ncesnorpaduueckoro uarepgeiica oneparopa s y3J10B, KOTOPbIE HCTIOIHSAIOTCSI MOHUTOPAMH B
cpene DOS, ommcana B pa3nene MHEMOCXEMBI.

Jnst cozmanus mabiioHa SKpaHa Hy>KHO BBITIOJNIHUTh KOMaHAY JKpaH, I cOo3/JaHus mabjoHa MaHeTu —
koMaHny I'padmueckas maHesb 13 KOHTEKCTHOTO MeHIO c¢Jiosi LIIaG10HbBI IKPaHOB.

C nenpio B3aUMOJCHCTBHS C JPYTMMH KOMIIOHEHTAMH TIPOEKTAa U SKpaHa/TIAHeT MOTYT OBITh 3a/IaHbI
apryMEHTBL.

CoBOKYITHOCTh T'paprIecKUX 3KpaHOB/TIAHENCH y3ja obOpasyeT ero rpagmyeckyro 06a3y. CoBOKYIHOCTbH
rpaduueckux 6a3 Bcex y3noB pazpadateiBaeMoro npoekta ACYTII oOpasyer rpaguueckyro 4acTh MPOCKTa.


graph.chm::/Redaktor_predstavleniya_dannwh.htm
graph.chm::/Redaktor_predstavleniya_dannwh.htm
graph.chm::/Mnemoshemw.htm
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I'paduueckuii sKpaH/maHeThb MOXKET COJIEPkKaTh OJUH WIH HECKONBKO TpapuiecKuX CJI0eB, KKIbIA H3
KOTOPBIX, B CBOIO OYepe/b, MOXKET COJEPKaTh OJUH WIH HECKOJIBKO MOACI0€B.

B cnosix rpaduueckoro skpana/naHenu pa3Menarorcs rpaguyeckue 3JeMeHThl (HIKe cooTBeTcTBEHHO 1D
u eld). I'padmueckue smeMeHTHl MMEIOT HAOOPHI HACTPAaUBAEMBIX ATPHOYTOB, TMHAMUYECKHX CBOWCTB WU
¢yHKumii ynpaBJjieHusi. OTH HapaMeTpbl ONPENENsioT BUA  rpaduuecKux
3JIEMEHTOB W BBINOJHSAEMbIE UMH (PYHKIMH OTOOpaKeHUsI U yTIpaBJieHus Ipu padote B peasibHoM Bpemenu. PINI u
ePII[l conepxar OOJbIIOE KOJMYECTBO BCTPOEHHBIX I'paMUECKHX 3JIEMEHTOB, MO3BOJIIONIUX H300pa3uTh
MPaKTAYECKU JIFO0OW TEXMpoIecC, BBIBECTH HA JUCIUICH BCIO HEOOXOJMMYIO HWH(POPMAIMIO O XOJE €ro
BBINOJTHEHNS, a TAK)KE YIIPABJIATH TEXIIPOLIECCOM.

I'naBHOe MeHI0 U MaHeJu HHCTpyMeHTOB PII/{

Ilanenv uncmpymenmos ’I pagpuueckue nemenmut’
C moMolIpl0 MHCTPYMEHTOB 3TOW MaHeNW BHIOMparoTcsi rpaduuecKue 3JIeMEHTHl i pasMElleHHs hX B
rpaguiecKux ciosix 3kpaHoB. [Ipu BeiOope I'D penakTop mepexoauT B pexiM pa3MeleHHs.

C nomomp0 KHONKU JTAHHOW TTaHENHW MOXKHO MEPENTH B PEKUM PENaKTUPOBAHMS, C TIOMOIIBIO KHOIIKH

A B PEXUM 3MYJISLUM.

Knonka =) NperHa3HaueHa I NEpeKIIoUeHHs pekKnMa OToOpakeHHs TrpaduyecKnxX SKpaHOB
(OOBIYHBIN/TIOTHOAKPAHHBIIA).

Menrwo u nanenv uncmpymenmos ’llpaska’

MeHio u maHenb MHCTpyMeHTOB IlpaBka conepkaT psii TUIOBBIX MHCTPYMEHTOB JUIsl pElaKTUPOBaHMA
rpadMYecKuX SKpaHoB. J[aHHBIE MHCTPYMEHTHI JOCTYIHBI TAKXKE W3 KOHTEKCTHOro MeHio I'D. KoHTekcTHOE MeHIo
I'D conepxut Takke komanny Konmposats B n3dpanHoe.

4 o
B cmmcke 100% (v (MacmiTad) MOXHO BBIOpaTh MpPEIyCTAHOBIICHHBII MacIuTad WM BPYYHYIO 3a/1aTh

HpOH3BOJ'IBHI:II>i. }1.]'[51 BBI60pa npeayCTaHOBJICHHOI'O MacmTaba MOKHO TakKe HCIIOIL30BaTh KHOIIKH

K 2N wmn couetanns kiasuimi CTRLAIUVIFOC/MUHYC na tmdpoBoil kmaBuatype. llpu BbImeneHun
HEeKoTOpoit obmacTn AXB 3kpaHa ¢ TOMOIIBIO MBIIHM C yJepKaHWEM KJaBuIIKW Z 3KpaH MaciuTabupyercs B
MIN{C/A, D/B} pa3, rae CxD — pa3meps! BuanmMoii odaacti. Bo Bcex cirydasx MacmtabUpoBaHKUe MPOH3BOIUTC S
OTHOCHTENIHHO TIEHTpa BHUAMMOMN 00IaCcTH.

Menrwo ’Cepeuc’ u nanenv uncmpymenmos ’Tononozus skpana’

JlaHHBIC TAaHEJIb MHCTPYMEHTOB M MEHIO COJEp)KAaT KOMAaHIbl Uil TIO3UIMOHUPOBAHKS W THPAXKHUPOBAHUS
BBIICJICHHOT O TpaUueCcKOro 3JIeMEHTA.

MeHnro CepBucC COICPKHT JAOTIOTHUTEIBHO KoMaHty [lapameTpbl KkpaHa.

Ilanenv uncmpymenmos ’lapamempor mexcma’

B pexuMe pemakmipoBaHHS C TMOMOIINBIO0 THIIOBBIX MHCTPYMEHTOB JAHHOW TAHENH 3aJaf0TCs MapaMeTphl
TCKCTa B BBIICIICHHOM rpaUuecKoM 3JieMeHTe (BbIIeneHHoH rpynme D). JlaHHbIe KOMaHIbI IPUMEHUMBI TOJIBKO
K TAKOMY TEKCTY, KOTOPBI MOKET ObITh BBEJICH/OTPEIAKTUPOBAH C MOMOIIBIO KIIaBHUATYPHL.

Bun I'D mpu ero pasmernieHnn B rpad)idecKOM CIIO€ 3aBUCUT OT MApaMEeTPOB, YCTAHOBJICHHBIX C MIOMOIIBIO
WHCTPYMEHTOB 3TOM MaHENH.

Ilanenv uncmpymenmos ’lapamempor tunuu’
B pexxume pemakTHpOBaHWS C MOMOIIBIO0 HHCTPYMEHTOB ATOW TMAHENH 33/Ial0TCS MapaMeTphl JIMHUH (JTMHUH
KOHTypa) BBIZICJICHHOTO T'paryecKoro JIeMeHTa (BBIICICHHON Tpymmbl ['9):

— BBIOOp nBeTa JimHUM. [lo 3T0i1 KOMaH/Ie Ha SKpaH BRIBOAWTCS CTAHAAPTHBIN TUAJIOT BHIOOpA IBETA;

- BLI60p TOJIIHHbI TUHHUHU.

— BeIOOp cTmis JuHuu. [lo 3T0if KOMaHAe OTKpHIBAeTCs CIMCOK CTWIEH, COAEpKallhid B TOM YHCIIe
ompto be3 JuHuM (TIpy BBIOOPE TOW OTIMH JIMHUSI HEBUIUMA).
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== — BbIOOp Kpast JuHuH (IUIOCKUiA, KBAAPATHBIN, KPYriblii). Hioke Ha prcyHKax MOKa3aH OJMH U TOT XKe
rpaduaeckuii snemedT TeKCT ¢ pa3aMyHBIMU KpPasiMU JIMHUM KOHTypa!

° IJIOCKMIA;

® KBA/IPATHBIN;

® KPYIJIbIii;

Bug I'D npu ero pasmenieHnd B TpagdecKoM CJIO€ 3aBHUCHUT OT MAapaMETPOB, YCTAHOBICHHBIX C IOMOIIBIO
WHCTPYMEHTOB 3TOW MaHENH.

Ilanens uncmpymenmos ’llapamemput 3a1uexku’
B pexwnme pemakmpoBaHHS C TIOMOINBIO HWHCTPYMEHTOB J3TOM TMaHENW 3aMaloTCcs TMapaMeTphl 3alvBKH
BBIZICJICHHOTO T'parIecKoro 3jieMeHTa (BBIIEICHHON Tpymisl ['9):

— BBIOOD HBeTa 3aduBKH. 1o 310l KOMaHIe Ha SKpaH BBHIBOAMUTCS CTAHAAPTHBIA AUAJIOT BHIOOpA IBETA;

I

s — BRIOOP CTUJIS 3AJTMBKH.
Bun I'D npu ero pasmenieHnd B TpagdecKoM CIIO€ 3aBUCHT OT MapaMeTpOB, YCTAHOBIICHHBIX C TIOMOIILIO
VHCTPYMEHTOB 3TOM MaHENu.

Ilanenv uncmpymenmoe ’Pecypcuoie oubnuomexu’

WHCcTpyMeHThl JaHHOHM MaHeNny NpeaHa3Ha4deHbl AJ1s onepauuid ¢ OMOJTHOTeKaMH CTPOK, PUCYHKOB U JIPYTHX
pecypcoB, KOTOPBIE MOTYT OBITh HCTIONB30BAHBI PH pa3paboTke rpaMIec KX 3KPAHOB.

Menro ’Buo’
Komanmpl 3T0T0 MEHIO yTPaBISIOT BUIUMOCTHIO pElaKkTopa apryMEHTOB dKpaHa, okHa CJiioM, TaOIHIIBI

rpaduueckix DSJIeMEHTOB W OkHa V3OpanHoe, a TakKe maHeneld HHCTpyMeHTOB TomoJsiorusi 3kpana u
IMapameTpbI TekcTa.

3apaHue THNOBBIX CBOMCTB rpaguyecKuX 3J1eMeHTOB

B »T0M pazzene onucaHbl TMIIOBBIE CBOWCTBA IpaMIECKHUX 3JIEMEHTOB M MHCTPYMEHTHI X 3aIaHMSL.
Criermgraeckre CBOCTBA OTIENbHBIX [ D
paccMaTpuBarOTCs MpH onMcaHuu 3ux ['0.

I'paduueckue 3eMeHTHI UMEIOT CIISAYIOIINE HACTPAaUBAEMBbIE CBOWCTBA:

. ATpuOyTHI

e JlunaMH4YeCKHUEe CBOHCTBA

o OyHkuMM ynpasBJie HUsl

DTy mapameTpsl ONPEENSIOT BU Ipa@uIecKrX 3JIEMEHTOB U BBHINOJIHAEMble MU (DYHKIMK OTOOpaKEHUS U
yNpaBJIeHHUs IpH paboTe B peaJbHOM BPEMEHH:

Hns 3apanus cBoiicts ['D (rpynmet ['D) ucnone3zyercs okHo CBoiicTBa 00beKTa, cCoAepiKallee pa3IudyHoe
YHUCJIO BKJIAAOK JJIs Pa3HbIX 3JIeMeHTOB (puc. 21).

YT100BI OTKPHITH 3TO OKHO, HY’KHO BBINOJIHUTE KOMaHTy CBOMCTBA U3 KOHTEKCTHOT'O MEHIO BhIeneHHoro [0
(BeImenenHoi rpymmsl ['D) wim nBax el Haxats JIK menmu Ha 3. [pu cHsmum Beiienennst ['D okHO ero cBOHCTB
aBTOMaTH4IeCKH 3aKpbiBaetcs. OkHo CBoiicTBa 00b€KTa HEAOCTYITHO, €CJIN TpadUueCcKUil HIIEMEHT PacTIOIOKEH B
Clloe, pelakTUpOBaHUE KOTOPOT'O 3anpernieHo.

ATpu6YTHI — 3T0 TIpOCTeiiiue cBoicTBa rpaduueckoro seMenta. OHu 3a1atoTcst Ha BKiIajake (OCHOBHBIE
cBoiicTBa) okHa CBoiicTBa 00bEKTA.

B oxHe cBoiicTB atpuOyTel MOTYT OBITh CTPYNIIMPOBAHBI — HAWMEHOBAHWS TAKUX TPYII BBIIETECHBI
MOJYEPKUBAHUEM, TPH JBOMHOM Haxkatuu Ha HUX JIK packphIiBaeTcsi CIMCOK CBOWCTB.

CymectByroT 2 Buia atpudyToB ['9:

o cTaTHYecKHe — aTpuOyThl, KOTOPBIE HE U3MEHSIOTCS PH paboTe B pealbHOM BPEMEHY;

. AUHAMHU3HpYeMble — aTpuOyThl, KOTOpPble MOTYT OBITh KaK CTATHYECKUMHM, TAK W JTUHAMHYEC KUMHU
(Mm3MeHsrOIIMMUCS. TIpU padoTe B peaJbHOM BPEMEHM B 3aBUCHMOCTH OT 3HAYEHMS MPHUBSI3aHHOI'O apryMEHTa).
Pazensl koHUTYypHUpOBaHHs TaKMX aTpUOYTOB BBIAEIEHBI KPACHBIM LIBETOM M COJEPIKAT MyHKT Bua mHAMKALUH.
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CBONCTEa OOBEKTA

ABCTexcr

= By e (rert
CeoicTED 3HaveHue
Konryp
= liger I
B g vHoME a9 HET GHHARMESaWMM
CTune
K.pait manLm Flat
TonwHa 0
2anuera [
= UeeT sanueku
B g vHoME a9 HET GHHARMESaWMM
Crune I
W prgT kM5 Shell Dig. 1 2 #upHeIi
EripaEH1BEaHHE Mo ueHTpy
TekcT layer 2

B i MHAKE S A HeT auHarAz a9

User rexcra I
B i MHAKE S A HeT auHarAz a9

CKpLITE NpM CTapTE Falze

MNogckaszka
B i MHAKE S A HeT auHarAz a9

OcHoEHaA NPHEASK.a [

Puc. 21. 3aoanue ceovicme epynnot I 9
CraTudeckue aTpudyThl rpauyecKux 3J1eMeHTOB

B nmanHOM pa3zene omMcaHo 3aJaHME THIOBBIX CTATMYECKHX atpuOyToB I'D C MOMOIIBIO BKJIAJOK OKHA
CpoiicTBa 00beKTA.

Hekotoprie mnoBbie ctammueckue atpuOytel [D MOryt ObITh Takke 3aaHbl C IOMOIIBIO MaHenen
uHcTpyMeHToB PII/I.

Buoumocms npu cmapme

[Ipu nepexone B pexXxuM peanbHOTO BpeMeHH (T.e. Tpu 3ammycke npoekta B MPB win npu nepexone B pexxum
SMYJISIIMK) TpaduyecKue 3JIEMEHTHI 0 YMOIYaHUI0 BUAUMBL YTOOBI CKpBITH ['D npu 3amycke pexxuMa peaabHOro
BpEMEHH, HYy>KHO YCTAHOBUTH 151 Hero atpuOyT CKpBITH NMPHU CTApTe.

B pexume pemakmipoBanus BUAUMEI Bce ['D.

B peanbHOM BpemMeHM YMPaBIsAT> BUAUMOCTBIO I'D MOXHO ¢ mOMOIIbI0 (GyHKUIMK yrpasieHus [D u ¢
nomotpio ['D CBoGoaHbie (popMbl.

Bcenavieaowiana noockaska

B pazpene Ilonckadka s I'D 3amaercst BCIUIbIBArOmiasi MOACKa3Ka, OToOpakaeMash Ha JKpaHe MpH
HaBeJleHnH Kypcopa Ha ['D B pexxume pealbHOrO BPEMEHH.

IJeéem o6vie ampuodym ol

Pasnenbt koHbuUrypuposanust 1BetoBbix atproytoB I'D (LseT, LiBeT aunuu, Lper 3anuBku, [{BeT TekcTa

U T.11.) B okHe CBoiicTBa 00beKTa COoAepKaT TMIOBOW MHCTPYMEHT 33/1aHUS LIBETA — KHOTIKY L
[pn Ha’kaTMK 3TOM KHOMKHM HA SKPaH BBHIBOJIUTCS AUAJIOT BHIOOpPA MpPEAyCTAHOBICHHBIX LBETOB (puc. 22).
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Puc. 22. Jluanoe evibopa yeemos

QcHOBHEE LBETA

[ (I I (I (O (| [

I A ] [ [ |

CofcTEEHHEIE LBETS

[ (o o ([ ][] Lo
[} I B A Hae

Brifpare cofcTBEHHEIE UBETE >3

PackpeBatomuiics crmicok MeHro OCHOBHAasi MAJUTPa TIO3BOJIAET BBIOpPATh pPA3NIMYHbIE CTHIN C
Npe/yC TAHOBJICHHBIM Ha0OpOM 0a30BbBIX I[BETOB.

Ilpu HakaTMK KHOTKM BBIGOP 1BeTa 3TOr0 Jquaiora Ha 3KpaH BHIBOAWTCS CTAHIAPTHBIN JMAJIOr BhIOOpA
ngeta (puc. 23).

BriOpanHbIli 1IBET BEIBOAWTCS HA KHOTIKY COOTBETCTBYIONMIETO pa3jena:

Cucmemmnulit yeem

IlonoGHeIl atpuOYyT MOXKET ObITh KOPHEBBIM B OKHE cCBOicTB ['D wmnm pacronaratecs B pasfene
KOH(UTypHPOBaHKS HEKOTOPOT'O [IBETOBOTO aTpHOyTa

Ecnu 3nauenne atpubyta — TRUE, To B mepBoM cily4ae OH 3aJaeT HCIOJL30BAHKUE COOTBETCTBYIOIIMX
CHUCTEeMHBIX 11BeTOB Windows uist Bcex
[BETOBBIX aTprOyTOB ['D, BO BTOPOM — TOJILKO JJIsl aTpUOyTa, B pa3jiene KOTOPOTO HAXOIHUTCS.

M Brifipartb useT X

X
4

[ OF. H Orrera ]

JofaeuTe K coScTEEHHEIM LEET Ak l

Puc. 23. 3a0anue napamempos ysema

Ecnn 3nagenue atpudyta — FALSE, ucnones3yrorcs 1Berta, 3aJaHHble B OKHE CBOHCTB [D.
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Tonwuna nunuu

Paznen xondurypuposanus atpuOyta ToammHa coep>KUT MHCTPYMEHT BBIOOpa TOJILIMHBI JIMHUM U OKHO
OTOOPKEHUS YUCJICHHOTO 3HAYCHUS TOJIIHMHBI (B TIHKCETIsX).

Cmunby nunuu

Paznen xondurypupoBanus atpubyta CTHIbL JUHUHU COJCPKHUT KHOTIKY =l
[pn HaskaTMK 3TOM KHOIIKK HA DKPAHE MOSIBJISETCS MEHIO BHIOOpA JIMHUM KOHTYpa.
BoiOpaHHbIN BUJT JIMHUM BBIBOJUTCS HA KHOIIKY pa3Jeda.

Cmunb 3a1u6Ku

Paznen konpurypupoBanus atpudyta CTHIb 3aJMBKH COJICPKUT KHOTIKY ]

[lpn Ha’kaTMK 3TOM KHOIKHM HA KPAHE MOSBJIAETCS MEHIO BHIOOpA CTHIISI 3JIUBKH.

BrIOpaHHBIN CTWIH BHIBOJUTCS Ha KHOINKY pasjera.

IlIpospaunocmyv 3anuexu

[pu 3navuenn TRUE (3HaueHue Mo yMOIYaHHIO) 3TOT aTpHOYT 3a/1aeT Mpo3padHocTh (hoHa ['D mpu ogHOM
U3 JTUHEHHBIX cTIiel 3anuBku. Ecnu atpulyTt umeer 3nauenne FALSE, uger ¢ona I'D — Oenbiid.

[Ipy TOYEYHBIX CTHISAX 3aJIMBKH ITOT aTpuOyT He padotaet (pon ['D — OembIii).

Tun 3anuexu

Paznen koudurypupoBanus 3amuBku ['D comepxur atpuOytr Tunm 3aamMBKH, IS KOTOPOTO MOXKET OBITH
ycTaHOBJICHO 3HaueHre LlBeT (3HaueHue no ymomuanuio) win M3oopaxeHue.

[pu 3Hayennu LBeT mapaMeTpsl 3aJMBKU OMPEACTISIOTCS €€ IBETOBBIMH aTPHOYTAMHL.

[pu 3HaueHnn M300pakeHue B OKHE CBOHCTB oToOpakaetcs atpubyT U3o0pakenue. [lpyu HaXxaTy KHOIIKA
B pazzieNie ero KOHGHUIypHpOBAHUS Ha dKpaHe MOSBIISCTCS IUAIOT BHIOOpAa KAPTHHKH M3 PECYpPCHON OMOIHOTEKH
n300paxenuii (puc. 24).

B Buifipars pecypc

kS 0 Snap Bubblez 1

[oToED H OTrieHa ” OucTUTE

Puc. 24. Jluanoe evibopa uzodpasicenus

BeiOpanHass kapmiHka oToOpaxaeTcsi B pasjene KoHQUrypupoBaHusi atpuOyta HWM3oOpakenue u
yCTaHaBJIMBaeTCs B KauecTse ¢oHa ['3.

Texcmogvie ampudym v

Paznen kondurypupoBanusi TekcToBbIX atpuOyToB (Teker, Hagmueb W T.IL) CONEPNKUT OKHO OOBIMHOTO
TEKCTOBOTO peJaKTopa Uil 3afaHus 3HaueHus aTtpulOyta (A HekoTopblx ['D mogobHomy atpulyTy 1O
YMOJTYAHHIO TIPUCBANBACTCS HEKOTOPOE 3HAUCHHE).

LlIpugm

Paznen xondurypupoBanus atpuOyta IlpudT comepXUT KHONKY, NPHU HAaXATMd KOTOPOH HA JKpaH
BBIBOJIUTCST MEHIO BBIOOpA MmapaMeTpoB mipudra.

Ilo xomanme Pa3zmepbl 3TOro MeHIO Ha JKpaHe MOSBIISCTCS MEHIO BBIOOpa pasMepa mpuQTa, 0 KOMaH/C
IpudT — cTaHIAPTHRIA AWATIOT 3a/IaHus apaMeTpoB mpudTa (puc. 25).
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B Brifipats mpHdT

W pragr Crunb wpkera  Pasmep
anz Serf Bold Italic 12
5 Sans Senf [talic . 10 -
S Serf Bald 11
#3 Shell Dig w| |Boldltalic s |12 w
dppekTRl Mpurep
[ ] Nepedeptueart
Moo MEpRHESTE A aEb'ﬂ :ZZ
Hatiop
NaTHHCEMRA L4
[ ] l ’ OTriEHa ]

Puc. 25. Juanoe 3a0anus napamempos wipugpma

BriOpanHbie napaMeTpbl mpuTa 0TOOpaXKAIOTCsl Ha KHOTIKE pa3Jiena.
Mo ymomuanuto 3anan mpudpt MS Shell DIg ¢ pazmepom 8.
Buipasnusanue

Paznen xondurypupoBanuss atpubyta BbIlpaBHMBaHWE COJACPKHUT CTaHAAPTHBIE WHCTPYMEHTHI
BhIpaBHUBaHUs TeKcTa: Baeso, Ilo uentpy u Brpaso.

Ilpo3paunocmy

AtpuOyT IIpo3padyHocTh omnpesenseT cTeneHs npo3padnoctd ['D. DT1oT mapametp 3ajaercs B nponentax (0-
100), 0 cootBEeTCTBYET A0COMIOTHON HEMPO3PAYHOCTH.
Buvioenenue ¢ MPB

AtpubyT Bbigesienne B MPB paspernaet/3anpeniaer BoiielicHre TpadUuecKOro >JIEMEHTa B PeabHOM
BpeMeHnH o Haxkamio JIK.
Boinenenre paboTaeT TONBKO B TOM cirydae, eciii uist ['D 3amana pyHKIUS yrpaBiIeHHs.

Ecmu I'D Bxoaut B coctaB rpadudeckoro o0bekTa (M1 00BEKTa JOHKHO OBITh Pa3peIIeHO BhIICICHUE), TO
no Hakatmio JIK Ha I'D BEIIEnseTcst 0ObEKT.

Jst okoHHBIX ['D 318 QPyHKIMS OTKIIIOYCHA.

I'moGanpHOE paspemieHne BBIACTCHHS TpaQUIECKUX JIEMEHTOB B PEATGHOM BPEMEHH M TapaMeTphl
BbIZCICHUs (LBET, OTCTymMbl, TOJIIMHA W CTWIb KOHTypa) 3amalorcst B (aitie gr_settings.xml (ter
<last_clicked_attrs>), pacnonoxensom B aupektopur MPB. TlapameTpsl BbineaeH:s MOTYT ObITh TAaK)KE 3a1aHbl
npu kKoHpurypuposanmu PI1/I.

BpemeHHbIe aTpUOYTHI

Jlata 1 BpeMs JOJDKHBI 3a/1aBaThcs B JopMaTax, 3aJJaHHBIX B perHOHABHBIX HacTpoiikax OC. s nepexona
K 3aJIaHUI0 BpeMeHU HyXHO Haxath JIK B cootBeTcTBY!IOIIEM MTOTIE.

[lpn HaskaTMK KHOTIKK OTKpBIBACTCS MEHIO, cojiepikaiee komanasl COpoc (3a1aTh HyIeBOE Bpems,
T.e. 01.01.1970) u Tekymee (3a1aTh TEKyIIIEC BPEMsI).

JAnnaMu3zanus aTpudyTa rpaduyeckux 31eMeHTOB

Junamusanueid atpuOyTa Ha3blBaeTCs 3aJaHME YCJIOBHUM €ro W3MEHEHHS B 3aBUCUMOCTH OT 3HAYCHHS
NPUBS3aHHOTO apryMeHta. llpm nuHamMm3anmy atpuOyTa rpauuyecKuii 3JIEMEHT CTAHOBHUICS HHAMKATOPOM
BBINIOJTHEHUS 33/1aHHBIX YCIJIOBHUI.
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IMpu pasmemennn ['D Ha sKpaHe Bce €ro AMHAMHU3HpyeMble aTpuOyThl MO YMOJYAHUIO CTATUYECKHE, U
paszensl ux KOHQUrypupoBanus Ha BkJaake OCHOBHbIE CBOWCTBA OKHA CBOWCTB CO/AEPKaT MHCTPYMEHT 3aJaHus
COOTBETCTBYIOLIETO CTATMIECKOT0 napametpa. Hanpumep, npu pasmemennu ['D TekeT pasaen quHaMU3HPYeMOTro
atpuOyTa LIBeT TeKcTa COMEPIKUT MHCTPYMEHT BBIOOpA IBETA .

YtoOBbl UHAMHU3UPOBATH ATPHOYT, HYKHO IBaKIbl HaXKaTh HA Ha3BaHuM JIK Mblmm, u B packpbIBIIEMCS
CIMCKE HACTPOUTh JUHAMHYECKHE CBOMCTBA C OMOILIBIO pa3nena Bug unaukanun (puc. 26).

Bun ycnoBust (M, COOTBETCTBEHHO, BWJ MHAMKATOpa, co3jaBaemMoro u3 ['D), BeiOupaercs B paszuene Bun
WHAMKALMN:

3HayeHMe — UHAMKALMS 3HAYEHUS apI'yMEHTa;

Arg = KoHCT. — nHIuKaIys paBeHCTBa apryMEHTa 3a1aHHOM KOHCTAaHTE;

Arg >= KoHeT. — uHAMKaIWs IPEBBIIICHUS apTyMEHTOM 33/1aHHOTO TIOpOTa;

Arg & KoHcT. — uHAMKAIWMS COCTOSIHUS OWTOB 3HAUEHUS apryMeHTa, 3a/lanHbiXx Mackoi Koncranrta. Ecin
x0T Obl 07MH Takoi out yctanosieH, nagumpyercss UICTHUHA, unaue — JIOXKD;

Arg B 1Mana3oHe — MHAMKAIMSI HAX0XKIECHHUS apryMEHTa B 3aJJaHHbIX JHAra3oHax;

Arg B HHTepBaJe — UHIUKAIUI HAXOXK/ICHUS apryMeHTa B MHTEpBallaX MPUBS3aHHOTO KaHAIIA.

B 3aBucumMocTv OT BRIOPAaHHOTO BH/Ia MHANKAIIMK MEHSIOTC S HHCTPYMEHTHI €0 KOH(PUTypHUpOBaHHSL.

CeoicTBa 0bbekTa

ABCT skCT CeoMcTEBa 0bbEKTA
— ABCT excor
S | k| @
= & | B | &
CeoicTED IHaveHue | |
K oHT CeolicTen 3HaveHuE -~
Sanueka [ | v
1]
Texer TeRTs Januera
TEKCT LTEKCT>
UEeT TexcTa ]
B ¥ lUeer Texcta [ARG 000] N
B, MHOMKSLHK 5 _
MHLHE LMK : ET QHHAMMSALH 2 B WAL AL [y —
ET AWHAMMS LM
:—:F'H':PT o s Koner Mpueaska ARG_000
HIpAEHABaHE | e
#rg 3= Kamer. Ecam MCTHHHO
CKPBME MW CTARTE |8 K oncr, Ecau NOAHO ]
Monckaska Arg B gHanazoHe K.oHCTaHTa a
Arg B MHTEpBAnE
JcHOBHAA NPHEASKA [_ 2 P D cHOBHEA NPHEASKA [

Puc. 26. [lunamuzayus ampubymos
Hnankanusa 3HaYeHUA

Bun wHmukammm 3HayeHHWe MOXKET OBITh 3amaH Tpu auHamu3amum atpudyta Teker. @opmar BeBOMA
BbIOMpaetcs B cricke @opmar (puc. 27).
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S | & B |
CeofcTED JHAYEHHE ~
K.oHTyn
Janveka |

Texct [ABG 0O00) <Tekcr:

=) Bug vHaukawa  SHauEHMe
MpuEaska ARG_000

=l P opraar |nteger W
Generc Genernc
LlEeT TeRCTA Integer
Float
Wpwier E zponential b
OcHOEHAA NPHEASKS [_ M Yr0M4EHID _]

Puc. 27. JJunamuzayus ampubyma Texcm

Jnst kaxxioro ¢popmara MOKHO 3aJaTh 00Jiee TOUHOE ONMMCAHKE B HOTAIMH si3bika CH.

[pu BBIGOpE dopmara Mo ymosuanuto I'D Oyner otoOpaxkaTh 3HaYEHUE apryMeHTa B opmare, 3aJ1aHHOM
MPB.

Hnpukanusi uaTepBana ais 3Havennii kananoB FLOAT u DOUBLE FLOAT

Bun vHnukaimm Arg B MHTepBaJjie MOKET ObITh 3aJaH NPH JMHAMM3AIMH IBETOBBIX atpuOyToB (LlBeT
Tekera, Liper 3aauBku u 1p.). OH CIOYKUT 1Sl BU3YalIbHOTO OTOOPaKEHUsI MHTEPBajia, B KOTOPOM HAXOJWTCS
3HaueHne kaHana kiacca FLOAT wm DOUBLE FLOAT.

Jnst BeIOOpa apryMmeHta ciyxut atpuOyT IIpuBsi3ka, Npu HaXKaTMKM HA 3HAYCHHE KOTOPOT'O OTKPHIBAETCS
CTaHJApPTHOE OKHO BBIOOpa apryMeHTa.

Jnst mpaBwibHOH paboThl AAaHHOTO BHAA WHAWKALMK BBIOMpPaeMbld apryMEHT AOJDKEH ObITh CBSI3aH C
atpuoytom MuTepsas (7, P) kanana knacca FLOAT win DOUBLE FLOAT.

[lpn HaxoXxaeHHM 3HaYeHUsS TPHUBSI3aHHOTO KaHana B Mpejenax NperynpeauTenbHbX rpanul (natepsai (),
JMHAMU3UPYEMBI aTpHOYT NMPUHUMACT IBET, YCTAHOBJICHHBINA MO YMOIYAHUIO.

AtpuOyt IlpenynpexieHue CIyXuT IJis BBIOOpa LBETA MPHU HAXOXACHUM 3HAYCHMS KaHAla 3a MpeaenaMu
npeaynpeIuTeNbHbIX, HO B TIPE/IeNax aBapuiHbIX rpaHull (MHTepBat 1 win 2).

AtpuOyT ABapusl CIyXXHT sl BEIOOpa IBETa MPH HAXO’KJICHNN 3HAYCHHS KaHAJIA 32 MpeieslaMy aBapUiHBIX
TpaHMUIl, HO B TIpeJieNiaX TPaHUIl KBl (MHTepBa 3 Wi 4).

A1puOyT BHe rpaHun ciy>XuT Ajis1 BRIOOpa LBETA PU HAXOXKJICHUH 3HAYCHHUS KaHalla 3a MpeJesaMy TPaHHI
HIKanbl (MHTEpBAT 5 uiu 6).

Jlpyzue euovl unouxayuu

HaGopsl MHCTpYMEHTOB KOH(QUIYpHUPOBaHMS APYTHX BHUIOB HHAMKALMW 3aBHUCIT OT JHUHAMHU3HPYEMOTO
atpulOyta. Ecnu mapameTp MHIMKAIMK MPU JUHAMH3ALMK aTpuOyTa MOKET OBITh 3a/laH Kak BPYYHYIO, TaK U
BBIOpaH M3 pecypcHOM OMOIMOTEKH, HAOOP MHCTPYMEHTOB COJAEPKUT Mepekitouatesib Mcmoib30BaTh pecypesl
(FALSE - Bpyunyto, TRUE — u3 OHOIHOTEKH).

Ipu kondurypuposanun BuaoB unaukauud Arg = Koner., Arg >= Koncr. u Arg & Koner. B nossix Eciau
HUCTUHHO u Ecau JIOKHO 3anaiorcsi 3Ha4eHWs, KOTOPbIE JOJDKEH NPUHUMATh JUHAMU3ZHPYEMBIH aTpuOyT
npu BeimonHeHnn 3ananHoro yciosus (MCTUHHO) u B npomwBHOM ciydae (JIOPKHO). Ecim 3amano Jdom.
3Havenue i MICTUHHO (JIOJKHO), 10 Ha KaXIOM TakTe OOHOBJICHHS I'paHU4ecKOro JKpaHa 3HAUCHHE
atpuOyta, 3amanHoe B moje Ecam HWCTHUHHO (JIOKHO), cMmenseTcss 3HA4YCHHEM, 3a/IaHHBIM B
cootBercTBYyIoeM monie [lom. 3naveHue.... UToObl 0TOOpa3uTh JOMONHHUTENBHOE 3HAYEHHE, HAJ0 BEHIMOJIHHUTH
COOTBETCTBYIOIIYI0 KOMaHIy u3 KoHTekcTHOro MeHio nojsi Ecoim MCTUHHO (JIOKHO). 3HadyeHne KOHC TaHThI,
C KOTOpO#l CpaBHHUBAETCs apryMeHT, 3a1aercs B noje Koncranra.

Ilpu koHpurypupoBanmu BHAAa UHAUKAUMA Arg B /AMaNa30He CTPOKM ONHCAHMS JHMAa30HOB
CO3JIAIOTCS/yANISIOTCS. C TOMOIIBIO KOHTEKCTHOTO MEHIO, BbI3bIBaeMoro Haxkamiem [IK Mbimum Ha atpubyte
Juana3oHbl — Ui CO3JaHKS HOBOTO JIMalia3oHa, M Ha co3JaHHOM aTtpulyte /{mama3on — juig ero ynanenus. B
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nosix MuH. 1 Make. 3a1atorcst rpaHuibl 1uana3zoHoB (Make JommkHO ObITh Oombiie MuH). MHmukatop 310ro0
BHa padOTaeT Mo CJEAYIOIIEMY aJTOPUTMY: PU U3MEHEHUH 3HAYCHUSI IPUBA3aHHOTO apryMEHTa MILETCs IePBBII
MO CIHMCKY JUana3oH, KOTOpOMY yAoBIeTBopsieT aprymeHT (MuH <= arg < Makc) u atpuOyTy NpHCBauUBaeTCs
3Ha4YeHHe, 3a/IaHHOE B COOTBETCTBYIoNIeM Toie 3Hauyenue. Co3nanne 1 Ha3HaueHue nosst Jlon. 3HayeHue — takoe
JKe, Kak Tpu KOH(UTrypupoBaHuy BunoB nHavkammn Arg = Koner. u Arg >= Koncr..

Ecnu B one Mcnosib30BaTh pecypebl ycTaHOBIIeHO 3HaueHue True, noss Ecoim MCTUHHO (JIOYKHO) u
Jlon. 3HAYeHHWe... COACPKAT KHOMKH, MPH HAKATUM KOTOPHIX OTKPHIBAIOTCS HABUTATOPBI COOTBETCTBYIOMIMX
OoubIMoTeK J71st BEIOOpa pecypcea (puc. 28).

B Buibpate pecypc

| Budnuorera_T ekcToei] V|
Koy | CTpoka
t ....... 'I .......................... T
b0 TekcTl
[oToEnD ” OTreHa ” QYHCTHTE ]

Puc. 28. Hasueamop evibopa pecypca

Jis TunoBeix atprdyToB mosist Ecoim ICTUHHO (JIOYKHO) u {on. 3HaveHue... coaepKar KHONKH, TPH
Ha)XaTHH KOTOPBIX OTKPBIBAIOTCS CTAHIAAPTHBIC JUAIOTH 3a/1aHUS MTapaMeTpa (HarpuMep, BETa).

OcHoBHasi MPUBA3KA

OxHo cBoiicTB HEKOTOPBIX ['D comepkut pazaen OcHOBHAS NMPUBSI3KA.

[lpn Ha’kaTMK Ha KHOTIKY BBIBOJAWTCS CTAHIAPTHBIN UaiIor BEIOOpa apryMeHTa.

INpu nuHaMuzammm atpuOyTOB OHM, KaK NMPaBMWIO, aBTOMATHYECKH NMPHBS3BIBAIOTCS K OCHOBHOW INPUBS3KE
(ecyn oHa 3ajaHa), oAHAKO I psina ['D ocHOBHas MpuUBs3Ka UMeeT OoJiee MHUPOKOE Ha3HAUCHHUE.

Ilpumep co30anus unoukamopa 3Hauenus

B nganHom mpumepe mokazaHa nuHampzanms atpuOyTtoB Texer m LiBeT Tekcera rpaduyecKoro 3ieMeHTa
Teker, B pe3ynbTate KOTOpoii ['D CTAHOBUTCS MHAMKATOPOM TEKYIIEro 3HAYEHUS T€HepaTopa, U NP MPEBHIICHAN
3a/IaHHOTO TIOPOTOBOTO 3HAYECHHUS MEHSET LIBET TEKCTA.

[puBszate atpudyT I'D K reHepatopy (Wiu KaHaly) HapsAMYIO Hesb3sl. YToObI HCTIONIB30BaTh TEHEPATOP AJIs
JUHAMP3AIUKA aTpuOyTa, HY>KHO JTOT aTpuOyT MpUBSA3aTh K apryMeHTy, KOTOPBIHA, B CBOIO OYepellb, MPHUBS3aTh K
rerepaTopy (WIn KaHamy).

Cozpanum B ciioe Uctounnku/Ilpuemuuxu rpymmny I'eHepatopsl ¢ renepatopom Iunaa.

B cnoe Cucrema cozaaaum rpynmy RTM, u B Heil kanan Jkpan. B pezynbrate co3zgactcsa kanan Jkpan#l
kiacca Bb130B co ccruikoit Ha Ikpan#l B cioe LIa6a10HbI 3KpaHoOB.

B TabnmuuHOM penmaktope apryMeHToB co3aanum i okpana Jkpan#l aprymenr ARG_000 (41oObI OTKPBITH
TaOJMUYHBIA PEAAKTOP apryMEHTOB, HY>KHO BBIIOJIHUTh KOMaHIy APryMeHTbl u3 MeHio Bun) (puc. 29).

ApryMeHTH 3KpaHa f

-

b-X DEE oo RE @ i

W Tun | Tompanh hasetiee no yaony MTowensea Pnar [pyrma | Eniavepetan Kommetmapi

Puc. 29. Coz0anue apeymenmos sxpana
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JBaxapl HaxMmeMm JIK B mone CBsi3b TaOJNIMYHOTO pPENAKTOpa apryMEHTOB M BBIOEpEM JUIsl TPHBS3KU
redepatop Iuia (puc. 30)..

B8 Crontinrypnposats ceask analllabnonl_skpaHos. Skpan#l: ARG_000 ["El[b‘_?l

[E Basa_kaHanos ATHEYTEL | AprymeHTbl
;igis CHCTEMa MonHoe A | KopoTkoe WA | THR gaHHes | Kotdel
i3naverme  MALLE REAL
@ E etk T IpHeMHHE Popar FORMAT LSINT
B onrr 1 Fogupoera  CODING STRING
EHEPATOREL Komermapui COMMENT  STRING
& Munaf Tun TYPE USINT

WmaTara B_MAME STRING

ArufyreiAprymenTel | Tun arputyra

HnanuTe npueazty MpueAzaTe KaHan] lﬂpHBﬂSaTb a'rpuﬁng [ MpueAzta ‘ l (rrieHa

Puc. 30. Coz0anue npusasku apeymenma

3amanHas NpuBs3Ka 0TOOpa3UTCs B TAOIUYHOM PEJIAKTOPE apryMEHTOB.
Pazmecum Ha skpane ['D Teker u 3agamuM ero cTaTMIECKHE aTpUOYTHI, KaK IMOKa3aHO Ha pUCYHKE (pHc.
31).
Urto0b! pu paboTe B peabHOM BpeMeHd ['D otoOpaxkas Tekyliee 3HaueHHe apryMeHTa, HY)KHO BBITIOJHHUTh
CJIEIyIOUIUE ACUCTBUSL:
— nBaxabl Haxats JIK mbiy Ha nosie TeKeT B OKHE CBOMCTB — MO 3TOM KOMAaHIE PACKPHIBACTCS CTIIMCOK C
napaMeTpaMy UHAUKaimy atprOyTa. B none Tun unaukanuu Beiopats 3HaveHHe.
— HaXkaTh KHONKY B rojie IlpuBsi3ka u 3a1ate apryMeHr.
[pn naskxatin xkHotKK OK amanor KoHGUrypHUpoBaHHs AUHAMHUYECKOT'O CBONCTBA 3aKPHIBACTCS, a IIPHBSI3KA K
apryMeHTy oToOpaxkaeTcsi B OKHe cBOHcTB ['3.
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LEeT TekcTa
Bun, 1HOME AL HeT gHHaMWZatH9
L pracpr WS Shell Dlg. 20, #HpHE

BbIpaBHHEaHWE Mo weHTpy

CEpEME NpM CTapTE Falze

Mogckaska

QcHoEHaA NPpWEASK3

Puc. 31. 3a0anue cmamuueckux ampudymos mekcma

Tenepp HacTpouM M3MEHEHHE LBETa TeKcTa ['D mpu mpeBBIIEHHH 3aJaHHOTO MOPOroBOro 3HaueHwus. [l
9TOTO HY>KHO BBINOJIHUTH CJIEAYIOUINE ACHCTBHS:

— nBaxapl Haxath JIK mbinu Ha mone LBeT Tekera B OkHE CBOMCTB — IO 9TOM KOMaHJE PacKphIBACTCSI
CIIHCOK € TapameTpaMu MHAUKaImy atpulyTa. B mone Tunm maaukanuu Beiopats Arg >= KoHer.;

— HaXKaTh KHOTIKY B nojie IlpuBsi3ka u 3a/1aTh apryMeHT MOSBUBLIEMCS JHAIIOTE.

B nmone KoncranTa BBecTn moporoBoe 3HadeHue 80, MpU MPEBBIICHMH KOTOPOH MBI 3a/1aIuM M3MEHEHHE
nBeta TekcTa [0,

B none 3navyenne pist TRUE npu nomMoIy cTaHIapTHOTO JHANIOTa BBIOOpA IBETA 33aUM IBET TEKCTA JJIs
3HAYECHHUH, MPEBBIIAIONINX IOPOTOBOE (B TaHHOM ciIy4ae KpacHsii). Bmone 3nauenue ais FALSE 3anagum nper
TeKCTa JUIsl 3HAYCHHI MEHBIIIE IOPOTOBOTO (B JTaHHOM CJIy4ai YepHBIN).

Tenepb coXpaHuM IPOEKT [yl 3allyCKa B MOHHUTOPE pPEaIbHOIO BPEMEHH, OTKPOEM M 3allyCTHM €ro B
npodaiinepe ¢ MoAAEePKKOH rpaduuecKux 3KpaHoB — ['D 0ToOpa3uT H3MEHSIONIYIOCS aMIUIUTY Iy MAI000pa3HOro
curHana. [Ipu npeBbIIeHNN 3aJaHHOTO MOPOroBOro 3HaueHus 80 1BeT TeKCTa U3MEHUTCS C YEPHOTO Ha KPacCHbIH.

JAunamunyeckue cBoOiicTBa

Junamudeckan 3aauBka I'DJ

Ipu ucToNb30BaHNK JTAHHOTO CBOWCTBA ['D OoTOOpaXkaeT 3HAYEHWE MPHBSI3AHHOTO apryMEHTa YHCIIOBOTO
(dopMarta B Buje 3aKpalieHHONW o0iacTv (Takas o0iacTs jJajee HazbBaeTCs cjoeM). [lommepkuBarorcs aBa BHUaa
JUHAMHYECKON 3aJMBKM — OJHOCTIOIHAasA (OToOpakaeT 3HA4YEeHHE OJHOTO apryMeHTa) M MHOTOCJIOiHAas
(oToOpakaeT 3HaueHWS HECKOJBKHX apryMmeHtoB). OOa Buma HacTpauBaroTcs Ha BKIaake JInmHamudeckas
3aauBKa ( E) okHa CBoiicTBa 00beKkTa. J[J1s1 HCTIONB30BaHU TUHAMUYEC KO 3aJTMBKHU HY>KHO Ha 3TOW BKJIAJIKE
yCTaHOBHTHL (priar Pa3pemeHo.

Jns nobaBiieHns)/yaaneHusi Cl10si UCTIONIb3YETCsl KOHTEKCTHOE MEHIO, Bbi3biBaeMoe HaxkatieM [IK mpium Ha
Ha3zBaHusX MyHKTOB CJiou/Ciioii cootBercTBeHHO. HacTpoiiku 17ist BCeX CO3/1aBaeMbIX CJIOEB UMEIOT OJTHHAKOBOE
Ha3zHaYEHHE.

Bxagka comepkut clieAytonie HHCTPYMEHThI KOHDUTypUPOBAHKS 3aTHBKH.
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HanpasiieHne — HanpaBJicHHE 3JTMBKY (BBePX, BHU3, BIPAaBO, BJIEBO).

HMms — mms cnod. s mepexoa K peaakTMpOBaHUIO Hy)KHO JBax bl Haxkats JIK B 3TOM moue.

IlpuBsizka — BBIOOp apryMeHTa, K KOTOpOMy mpuBsi3biBaetcs cioid. [Ipu Haxamim JIK B manHom mosne nHa
JKpaHe MOosABIISIeTCs TUaior BeiOopa aprymenTa . CioH, i1 KOTOPOro NMpHUBsI3Ka K apryMEHTy He 3ajlaHa, CUHUTAEeTCs
npuBszanHbiM K 0. Ecnmm 3anmBka MHOTOCIIONHAs, 3HAUEHWS] NPHUBS3BIBAGMBIX apPTyMEHTOB IOJDKHBI OBITh
HEOTpHUIIATEIbHBIMH.

Tun 3anumBkmM — BpIOOp Tuna 3anuBKU. Ha BKJagke MOCTYNHBI TUMOBBIE aTpUOYTHl KOH(PUTYPHUPOBAHUSI
3QIMBKY BBIOPAHHOTO TUTIA.

Mun, Makc — 4ymcia, KOTOpbIE CTaBSTCS B COOTBEICTBHE TpaHWIlaM ['D, UCTONB3yeMbIM B KauecTBe
npezenoB mKanel. Hampumep, eciu BpIOpaHO HampaBJieHUE 3AIMBKH CIpaBa HaieBO, MHH COOTBETCTBYET MPaBOM,
a Maxc — yieBoii rpanutie rpaduaeckoro anementa. Eciu ¢pimar Mun = LL, Makce = HL He ycTaHOBJICH, 3HaYCHUS
Mun 1 Makc MoryT OBITh 33JJaHbI BPYYHYIO.

Mun = LL, Make = HL — eciu BbIOpaHHBIA apryMeHT MPUBS3aH K 3HAYEHHIO KaHajla, TO PU YCTAHOBKE
stoMy atpulyty 3Hadenus TRUE mnpenmensbl IIKanbl YCTAHABJIMBAIOTCA PAaBHBIMH COOTBETCTBEHHO HIDKHEMY H
BEpXHEMYy TipenenaM KaHana. Eciu 3ammBka MHOTOCIHOWHas, TO MpeAesibl MIKalbl YCTAHOBSITCS PaBHBIMH
coomserctBeHHO LL u HL mepBoii 1o mopaaxy NpuBs3KHL.

LBera aJjsi AMaNa30HOB — ecJM BHIOPAHHBIA apryMEHT MPUBS3aH K 3HAYEHHIO KaHaja, TO IPU YCTAHOBKE
stomy atpudyty 3Hauenuss TRUE ¢ momonisio nBetoBrix atpudytoB Ilpenympe:xnenue, Apapusi, Bue rpanmig
MOXKHO 3ajaTh JIOTIOJHUTENIbHbIE 1BETA 3aJMBKH, COOTBEICTBYIONIME HAXOXKJEHWIO 3HAYCHHS KaHala B
OTIPE/ICJICHHOM JTHalia30He - MPU MHOTOCJIOHHON 3aiuBKe 3HaueHue atpuoOyTta LlBeTa 1J1sl AMana3oHOB JOJDKHO
osrms FALSE.

B 3aBucumoctv ot 3HaueHuit MuH 1 Makce BO3MOXKHBI 2 BapHaHTa MHAUKATOpa, co3JaBaeMoro u3 ['0.

Bapuanr 1. Mun=0, Makc Ooibllle WM PaBHO MaKCUMAalbHO BO3MOXKHOW CyMME apryMeHTOB. B stom
ciydae ['D otoOpaskaer aOCOIOTHBIA BKJIaJ apryMEeHTOB B KX OOIIyI0 CyMMy (HIDKE MOKa3aHO MPHUMEHEHHE
MHOTOypoBHEBO#H 3anuBKU K ['D IIpAMOYroiibHUK, KaXIblid U3 aprymeHToB u3Mensiercs ot 0 mo 100, texymune
3HAYCHMS apT'YMEHTOB O0TOOpaXkaroT rpaduieckue seMeHTs Teker).

Bapuant 2: MAX > MIN > 0.

OT0T BapuwaHT NpeJHa3Ha4YeH Ui pelieHHs CIelUalibHBIX 3a1ad otoOpaxkeHus. [lpumepoM Takoil 3agauu
MOJKET CITY>KUTh OTOOpaXKeHHE B 3aIaHHOM JTHaria30He YPOBHEH HECMEIIMBAIONIUXCS KUIKOCTEH B eMKOCTH, €CITH
B apryMeHTbl MepenaroTcsl TOJNIINHBI CJIO0EB KHUAKOCTeH (0OpatiTe BHUMaHHE HA MHBEPCHBIA MOPSIOK CJIOEB B
CIIMCKE OTHOCHTENIFHO MX PACIONIOKEHHS B eMKOCTH). J(nama3zon otoOpakaeMbIX ypOBHEH 3a/1aeTcs napameTpamMu
MHUH un MAKC.

Jdunamunyeckoe nepememenue I'J

3ajlaHue TPaeKTOPUU NepeM el eHUs

3amanue pexuMa rnepeMenieHus

D10 cBOKMCTBO HacTpamBaetcs B paszzeie Ilepememars Bkianku JuHamudeckas Tpancopmanms ( .)
okHa CBoiicTBa 00beKTa.

Yr10o0bI HCTIONB30BATH IAHHOE TUHAMHYECKOE CBOHCTBO, Ha0 YCTaHOBHUTH ¢uiar [lepememars.

Ilpu paGote B peanbHOM BpeMEHM TrpadUUuEcKUil SJIEMEHT NepeMeniaeTcs BIOJb TPACKTOPHH, KOTOpas
3a/1aeTcs Kak JIoMaHast JTUHUA (KOJIMYEeCTBO Y3JIOB JIOMaHOW He orpanuueHo). Tekymiee nonoxenue ['D 3aBucur ot
3HAYEeHUs NPUBSI3aHHOTO apryMeHTa (YHCIIOBOW apryMeHT IJisl MpUBS3KU BbiOMpaetcs B criucke IlpuBsizka), ot
3HAa4YCeHHH, 3aJJaHHBIX JUIS y3JI0B TpaekTopuH, U ¢uiara [lepememars miaBHo.

3adanue mpaekmopuu nepemeuieHus

[ox 3amanneM TpaeKTOpUK HMOHUMAETCS 3aaHKe TOJOKEHHUS €€ Y3JI0B U 3a/IaHHe 3HAUEHUH IS 9THX Y3JI0B.

Ilo ymom4aHuio TpaeKTOpWsl JMHAMHUYECKOTO TEpeMeIleHHsl TMpeACTaBsieT CO0OH OTpe30K OT TOUYKHU
npuBs3KU ['D /10 LEeHTpa OrpaHMYMBAIONIET0 TPSMOYTOJBHHUKA, T.€. MMeeT 2 y3ya. 3HaueHus Ui 9TUX Y3JI0B
ycTaHaBnuBarorcss paBHbiMH 0 1 100 cooTBeTcTBEHHO (3HAYCHHWE, 3ajaHHOE ISl y37a, OTOOpakaeTcs B OKHE
3HaveHHe y3.J1a TIPY HABEACHUH Kypcopa Ha y3el).

C momomipto Metoga drag-and-drop mosoxeHue y3J70B TPacKTOPHUH Ha SKpaHE MOXKHO H3MEHSTH (TpH

HaBeJIEeHWH Ha y3€Jl Kypcop NPUHUMAET BUJ , JUISL BBIIENIEHNS y3J1a HY»KHO HaxkaTh Ha Hem JIK).

YtoOb! 100aBUTH HOBBIM y3€l, Hy>KHO BBIICIHTH OJUH M3 MMEIOMIMXCS y3JI0B U Jlajiee UCTIONIB30BaTh METO
drag-and-drop npu Haxxaroii kinapuiie CTRL (mpu 3ToM 7151 y371a-MIOTOMKA yCTAHABJIMBACTC S 3HAUCHHE, KOTOPOE
3Q/IaHO IS y3J1a-POIUATENIN).

VY3en, mepBoHaYabHO pa3MEUISHHBIM B TOUKe MpHUBM3KH ['D (3TOT y3en oOo3HavyaeTcs KpacHOH TOUYKOH),
ocTaeTcsl KpaHUM Y3JIOM IIPH JIIOOBIX MAHUITYJSIMAX C TPAeKTOpPHEH M B JalbHEHIIEM Ha3bIBaeTICs MEPBBIM
y3J0M.


mk:@MSITStore:C:%5CDocuments%20and%20Settings%5CLenin.DOM_KOMP%5C%D0%A0%D0%B0%D0%B1%D0%BE%D1%87%D0%B8%D0%B9%20%D1%81%D1%82%D0%BE%D0%BB%5CTrace%20Mode%20help%5Cgraph.chm::/Dinamicheskoe_peremeschenie_GE.htm%23B15321Zadanie_traektorii_peremescheniya
mk:@MSITStore:C:%5CDocuments%20and%20Settings%5CLenin.DOM_KOMP%5C%D0%A0%D0%B0%D0%B1%D0%BE%D1%87%D0%B8%D0%B9%20%D1%81%D1%82%D0%BE%D0%BB%5CTrace%20Mode%20help%5Cgraph.chm::/Dinamicheskoe_peremeschenie_GE.htm%23B15322Zadanie_rejima_peremescheniya
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3HavyeHus IS KpalHUX y3JI0B TPAeKTOPHH 33Jal0TCs BPYUYHYIO. J[JI1 3TOTO HY’>KHO BBIIEIUTh KpalHU y3e,
BBECTU YHCJIO B OKHE 3HAYeHHe Yy3J1a 1 HAKaTh KHOIIKY Y CTAHOBMTH ISl y3Ja.

3HavueHus OIS MPOMEXKYTOUYHBIX Y3JIOB TPAGKTOPUM MOTYT OBbITh 3aJaHbl BPYYHYIO WM PacCUUTAHBI
aBTOMATHYECKHU.

YtoObl 3a1aTh 3HAUYEHMS JUIS MPOMEXYTOUHBIX Y3JI0B BpPYUYHYyIO, Hano ycTaHoBuTh (ar MemoJib3oBaTh
3HAYeHUs MPOMESKYTOUHBIX y3JIOB U ajiee 3a1aBaTh 3HAUCHNE TSI KAKI0T0 MPOMEXYTOYHOTO Y3J1a aHAJOTHIHO
3aJlaHUI0 3HAYEHUS U1 KpalHero y3Jia.

3HaueHus IS y3J10B JIOJDKHBI MOHOTOHHO BO3pacTath (yObIBaTh) OT OJTHOTO KpalHETo y3Jia 10 JIpyroro.

UTtoOb! 3a/1aTh 3HAUCHUS YIS TIPOMEXYTOUHBIX Y3JIOB aBTOMATHIEeCKH, Hajo copocuts ¢uiar Menosin3oBaTh
3HAYeHUs NPOME KYTOUHBIX Y3JI0OB WIH IPH YCTaHOBJIEHHOM ¢uiare Mcno/ib30BaTh 3HAYEHUS POM €KY TOUHBIX
Y3JI0B HAXAaTh KHOIIKY Paccyurarh 3HaYeHHUs y3J10B — B 000MX CIIydasx 3HAUSHUS JUIs MPOMEKYTOUHBIX y3JI0B
PacCUNTHIBAIOTC ST UCXO/1S M3 3HAUCHUH, 3aaHHBIX JUISl KPaHHUX Y3JI0B, ¥ OOIIeH JTMHBI TPAeKTOPHN.

3adanue pexicuma nepemeuienun

Ecnu ¢nar IlepememiaTh mJIaBHO HE YCTAHOBJICH, IIPH paboTe B pealbHOM BpeMeHU Ipadruuec KUl 3JIEeMEHT
CKa4yKooOpa3HO MepeMelnaercs OT y3ia K y3iy, pacroyiarasch B KaKJblii MOMEHT BPEMEHH HA TOM Y3Je, s
KOTOPOTO 337aHO 3HAYCHHUE, ONDKaiiiIee K TeKyIeMy 3HaUYCHHIO PUBSI3aHHOTO apTryMEHTa.

Ecimu ¢unar IlepememaTs IMJIABHO YCTAHOBJICH, aBTOMATUUECKH PACCUYHUTHIBACTCS 3HAYECHHE TSI KaXKJOTO
MIAKC IS TPACKTOPUH, TIPH 3TOM pacyeT 3aBUCUT oT ¢uiara Mecnmoab30BaTh 3HAYEHUS TPOM €KYTOUYHBIX y3JI0B!

Ecnu ¢nar Ucnonib30BaTh 3HAYEHHs MPOMEKYTOUYHBIX Y3J10B HE YCTAHOBJICH, 3HAUEHUE IS MHKCeNei
pacCcUUTHIBACTC S UCXO/IS M3 3HAYCHHH, 3aJaHHBIX IS KPalHUX Y3JI0B M OOIIEH JUTHHBI TPAeKTOPHHL.

Eciu ¢nar HMcnosib30BaTh 3HAYeHHs] NMPOMEKYTOYHBIX Y3J10B YCTAHOBJIEH, 3HAUEHHE Ui IHKCeEen
paccUMUTHIBACTCS HA KaXIOM OTpe3Ke TPAaeKTOPUH UCXOJsl U3 €T0 JJIMHBI U 3HAUCHHUH, 33/IaHHBIX JIJISl €0 Y3JIOB.

Ilpu yctanoBnenHom ¢uare IlepeMemarh IUIABHO MOJIOKEHHE TpadUUEcKOro 3JIEMEHTA NPUBSA3AaHO K
MHUKCEJII0, 3HAYEHHUE KOTOPOro UMEET HAMMEHBIIIee OTKJIIOHEHHE OT TEKYIIEro 3HAUYCHHUS! MPUBSI3aHHOT'O apryMEHTa.

Hunamuyeckuii konmyp I'9

JuHamMuyueckuii KOHTYp MpPEACTABISIET COOOH MPOKPYYMBAEMbId MO YacOBOW CTpenke IMyHKTHp (Tof
NPOKPYTKOH 3[1eCh NOAPa3yMeBaeTICs AUCKPETHOE NIEPEMELLICHUE C 1IaroM, paBHBIM JJIMHE IITpHXa). IT0 CBOMCTBO
HacTpauBaeTcs Ha BKiuaake JuHamuyeckuil KOHTYp okHa CBolicTBa 00beKTa.

Ha Bxyagke pa3MenieHsl cienyronue HHCTpYMEHTbI HACTPONKH TUHAMHYECKOTO KOHTYpa:

IlpuBsizka — 3ajaHKMe MPUBS3KU K apryMEHTy SKpaHa (apryMeHT JOJDKEH MMeTh uuciioBod ¢opmar). Ot
3HAYEeHUs MPUBSI3aHHOI'O apr'yMEHTa 3aBHCHUT CKOPOCTb NMPOKPYTKH KOHTypa. Eciu aprymeHT paBeH 1, KOHTyp
nepeMeniaeTcs Ha | mar Ha KakJIoM TakTe OOHOBJICHHUS SKpPaHa; €CJIM apryMEHT paBeH 2, KOHTYp HepeMeliaetcs Ha
1 mar 1 pa3 3a 2 TakTa, u T.1. Eciu aprymenT paBeH 0, KOHTYyp HE MPOKPYUHBAETCSI.

IBeT mTpuxa — BEIOOp IBETA IITPHXA.

IIBeT mpomMe:KyTKa — BHIOOp IBETAa IPOMEKYTKA.

JiimHa mTpuxa— 3ajaHue JIUHBI ITpuxa (M, COOTBETCTBEHHO, IIara MepeMenieHus] KOHTYpa) B IUKCEJIsX
(2-100).

IIpomeKyTOK/IITPUX — 331aHUEC OTHOIICHUS JJTHHBI IPOMEXYTKA K JutnHe mtpuxa (1-10).

@OYHKINMHU yIpaBJjeHUs rpaguyecKHMH 3JieMeHTAMH

Oynkimy  ympasieauss ['D — 310 neiictBus, 3amaHHble ISl Tpa@UYecKWX DSJIEMEHTOB Ha JTare
penakmipoBaHusi npoekta ACY; BBIIONHEHHE JTUX JAeWCTBHA mpu paboTe B  peaJbHOM BpEMEHH
MHULHATTU3UPYETCS] OTIEPaTopoOM C MOMOIIBIO MBIITH. 3aJanue (GYHKIMHA yrpaBiIeHus sl rpadMIec KUX 3JIeMEHTOB
npuiaet rpaguIecKuM dKpaHaM CBOWCTBO MHTEPAKTHBHOCTH M 00ECTICUMBAET OJIHO M3 BaKHEHmUX kauects ACY
— YIpaBJIEHUE TEXIPOLECCOM C HOMOIIBIO I'paUIECKHUX CPEACTB.

OyHKIMK yrpaBIlieHHs 3a1at0Tcst Ha BKuiaake JeiicrBus ( ﬂ) okHa CBoiicTBa 00beKTa!

Omnpenenensl cienyromye cOObITHSI, TI0 KOTOPhIM HHULMAIU3UPYETCS BHITIOIHEHHE AECHUCTBUM B pealbHOM

BPEMCHH:
o pressed (na:karue JIK Ha ['D);
. released (or:kaTue JIK Ha I'D);

J st Kaxk1oro n3 coOBITHT MOKET OBbITh HE3aBUCHMO 33JJaHO HECKOJIBKO (DYHKILMH YIPaBICHUS, BHIOMPAEMBbIX
W3 KOHTEKCTHOTO MEHIO (MEeHIO OTKphIBaeTcs npu Hakatuu [IK Mbiy Ha Ha3BaHUM COOBITHS):

o nepenars 3uavenue (Send Value);

. MOKa3aTh/CKPbITH j1eMenThl (Show/Hide Elements);

o nepeiiTu Ha 3kpan (Jump to Screen);
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nocaath kommeHnrtapuii (Send Comment);
nocjaarh noackasky (Send ToolTip);
nociaars crpoky (Send String);
BoInoaHuTh (EXecute).

OYHKIMK yHOpaBJIEHUs OTOOpaKaroTCsl B BUJAE HOBBIX PAa3/AEiOB CIMCKAa CBOWCTB OOBEKTa (AJS KaxZOH
¢GbyHKIIMM co3JaeTcst OTAeNbHbIA pazaen). st ynanenus GyHKIMM YOpaBJICHUS WM U3MEHEHHs €€ MMO3UIMH B
CITMCKE HCIONB3YyeTCs] KOHTEKCTHOE MEHIO, BbI3biBaeMoe HakatveM [IK mbium Ha HazBanum ¢yskimm. Ecnum ms
COOBITHS 33JaHO0 HECKOJBKO (DYHKIMIA, B pEalbHOM BPEMEHH OHU OTpadaThIBAIOTCS MO MOPSIAKY B COOTBETCTBUU C
no3uumed B cimcke ((pyHKIMS nepexoaa Ha 3KpaH BCErJa BBIOIHACTCS MOCTeTHEN).

Jas xaxaoro coOBbITUS MOXHO 3a3/1aTh MOATBEPXKICHHE W 3BYKOBOW CHrHal. JlJisi 9TOrO MCTONB3YIOTCS
atpuOyTs! IoaTBepkaenne u Curnad.

Yr100bI MOATBEPANTD IelicTBUE Hyx)HO Haxats kiaBuiry OK. J{ns omvenst — Cancel.

Ecnmn yctaHoBnen CHrHajd, TO TpU COBEPIICHHH YKA3aHHOTO JISHCTBUSI CHUCTEMa BOCTIPOU3BOJIUT
CranaaprHbiii 3BYK, 33/1aHHbIH B Windows.

Kon moctyma — xon mocTyma K wucronb3oBanmio (yHkmmii ynpasienus (0-255). I[paBa Ha moctynm k
(GYHKLIMAM yTpaBJICHUs 3a/A0TCs JUIS TIOJb30BaTesdss B Buae Macku B paszzene docrym / dopmbl KaHaia
Moaws3oBartenn. [Ipu kKoppensiu Macku ¢ KOJOM JOCTyna (pe3yibTaT MOOUTOBOTO JIOTHYECKOTO YMHOXEHHUS
OTIMYEH OT HyJIsI) AOCTYT K (PyHKIHMAM YIIpaBJICHHS pa3perieH, B MPOTUBHOM cirydae — 3ampemnieH. Kox goctyma k
WCTIOIh30BAHUIO (PYHKIMH YIIPaBICHHUS OToOpaxkaeTcs B Tabmuile rpaguaecKux IeMEHTOB.

Ecnu nonp3oBatenu B cucTeMe He 337aHbl, 3HAYEHHE KOAA JOCTyIa HE YUUTHIBACTC L.

Ecnu au ogun Out macku kaHana Ilosib30BaTesb He BBIICTCH, JOCTYI K (PYHKIMSIM YIIPaBIeHUS pa3perieH
TOJIBKO TPW 3HaYEeHHHU KoJa nocTtymna 0.

Ilpn maBenennmn Ha I'D ¢ ¢yHKuMeR ympaBieHUS Kypcop HPHUHHUMAET BHL \”7 Hus I'D ¢ dynkuueit
YHOpaBJICHHUS MOXKET ObITh TAK)KE CKOH(OUTYPUPOBAHO BBIICICHHE B PEATbHOM BPEMEHH.

BerpoeHHble rpauueckue 3JieMeHThI

‘Tunus’

D Junns W ne umeer crienMprIecKuX CBOWCTB M pa3Melaercsi B rpapuieckoM ciioe CTaHAaPTHbIM
crocoboM.

‘Texcm’

1D Texer WM ue mveer crien(pUIecKuX CBOWCTB M pa3Memaercsi B rpauueckoM cJioe CTAHAAPTHBIM
CIIOCOOOM.

[Tpu aAuHAMU3aIMK aTpHOYTHI ABTOMATAYECKHU MPUBA3BHIBAIOTCS K OCHOBHOM MPHBS3KE, €CJIM OHA 33JaHa.

[pu 3ananum Gopmata BHIBOJA MOXKHO JIOOABUTH TMOSICHSFOIIUIA TEKCT, KOTOPBI OTOOpayKaeTcsi B peabHOM
BpEMEHHU.

‘IInockue ¢uzypor’

B a1y rpymmy Bxoznsr cneaytomiue I'0:
Iliockuii K1anaH

TpeyronbHuK A |

OBan

Crpeka

DJINIC, CEKTOP O

‘Pecypcot’

B a1y rpymmy Bxoast cneaytoriue I'0:
TekcTOBBI pecype =

PactpoBoe n3o0pakeHue
BexkTopHoe n3o0pakenmne
Buneoxann

Pucynok u3 gaiina (=

Texcr u3 gaiina &

Om ['D npeacTaBisior co0OH HEBHAMMBIE OKHA, B KOTOPBIX MO 3aJaHHBIM NpaBWIaM OTOOPaXaroTcs

PECYpPCHI U3 COOTBETCTBYIOIIUX WU (haiiyioB.
‘Buoeoxnun’
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I'D Bupeokaun pasmeniaercs Ha rpaguueckoM 3KpaHe CTAHAAPTHBIM CIOCOO0M; pecypc U3 OHOIHOTEKH
BBIOMpaeTcsi B HABUraTope, KOTOPBIA MOSBISIETCS HA SKpaHe MPU BBIOOPE 3JIEMEHTA Ha MAaHEeTHd WHCTPYMEHTOB
I'padguueckne 3jieMeHTHI.

BeiOpannblii B x0/1e pa3menieHus I'D pecypc ycTaHaBiIMBaeTCsS B Ka4eCTBE CTATHUECKOTO 3HAUSHHUS aTprOyTa
Buneoxium.

[lpn naxamim JIK B mosje 3HaueHus 3T0ro atpuOyTa B OKHE CBOMCTB Ha SKpaHE MOSBIISETCS CIETYOLINN
JIMAJIor, C MOMOIIBI0 KOTPOTO MOHO 33JlaTh JPYroe cTaTMieckoe 3HadeHue atpuOyTa Bumeoxaum, B ToM uncie
nyctoe (1o komanae OYHCTHTD).

[omumo atpubyra Bupeokamn, Ha Bkiagke OcH. CcBOWCTBa KOHPHTYPHUPYIOTCS —CJICAYIOIIHE
crierduyeckue atpulyThl JanHoro 1'0:

e [IlpuBsizka — mpenHa3HadeH I/ 3aJaHusl YCJIOBUSI BOCIPOM3BENEHHSA BUICOKJIMIA IO
3HAYCHUIO MPHBSI3aHHOTO apryMeHta. Ecnu 3HaueHwe aprymenta He paBHO 0, BHACOKIHI
BOCTIpOM3BOUTCS, ecsii () — He BOCTIPOM3BOIUTCS;

e [Ilayza — ompenenser may3y Mexay KaapaMd IpH BOCIPOU3BENEHUM KJUMA. ITOT
mapameTp 3aJaercsi B TakTaX OOHOBJIEHMS O3KpaHa (3HAUEHHE CTaTMYECKOro Iapamerpa IIo
ymouryanuio — 0);

e [lloka3pIBaTh NpU OCTAHOBKE — €CJIM 3TOT aTpuOyT UMEET 3HaueHue 1rue (3HaueHue 1o
YMOJTYAHHIO), TIOCJIE OC TAHOBKH BOCTIpOU3BeIeHIs [ D 0ToOpaxkaeT nepBblit Kajap kiumna; eciu False,
MOCJIE OCTAHOBKY BOCTIPOU3BEJECHNUS KITUI CTAHOBUTCS HEBUIUMBIM;

. HenpepbiBHOe Bocnpou3BeJeHMe — €CIU 3TOT aTpuOyT MMeEeT 3HaueHue Irue (3HaueHWe Mo
YMOJTYAHHIO), KJIUIT BOCTIPOU3BOIUTCS IMKJIMYECKH; ecyin False, Kium BoCTpOu3BOANTCS OJJHOKPATHO.

‘Oovemnule uzypot’

B a1y rpymmy Bxonsr caenyromue ['9:

uiamaap

Coepa ]

Konyc 4]

Top |

IInpamupaa B

Evkocrs [

Knanan B

Tpyoa

Pesbedublii KoHyC B

KpuBoanHelinblil KOHYC

I'paguent k|

‘Knonku’

B a1y rpymmy Bxonsr cienyromue ['D
Knonka [0

a.
b..
.

I'pynna xHomok : ]

Kaprunka-kHonka &

‘Knonka’

I'D Knonka @p%MGH.I&GTCSI B TpadMueCcKOM CJI0€ CTAHAAPTHBIM CIIOCOOOM.

Jns co3nanust B 1mabioHe 3kpaHa N kHoONkM ¢ (yHKIMeH nepexona Ha 3kpaH M nocTatouHo meperamuTs
1a0JIOH WM KaHal BhI30Ba ’kpaHa M 13 HaBHrartopa npoekTa B 1mabioH 3kpana N.

'S Knonka uMeer cienyronye crermpuiecKue HacTpOUKH, 3a/1aBacMble B OKHE CBOUCTB:

. ABA COCTOSIHMS — €CJIM 3TOT (bjar yCTAHOBJIEH, YCTONUYMBBIMU SBJISIOTCSA 00a COCTOSIHUSA KHOIKH
(HaxxaToe M OTKATOE), B MPOTUBHOM CJIy4yae YCTOHYMBO TOJIBKO OTKATOE COCTOSHUE;
. NPUBS3KA — ONpENeNseT apryMeHT ISl YIPaBJICHUs] COCTOSHUEM KHOIIKY (Ha)XaTtoe M 0TKAToe) MpH

yCTaHOBJICHHOM atpuOyTte JIBa cocrosinms. [Ipu 3nauennn aprymenta 0 KHOIKa ODKaTa, HpH JIFOOOM APYroM
3HAUEHUH — HaXKaTa.

® IJIOCKasl — MPU YCTAHOBKE ATOr0 hyiara KHOMKa CTAHOBUTCS TIOCKOM;

e M300paskeHUe — KHOIIKA BbIOOpa PUCYHKA U3 PeCypCcHO OMONMHMoTeKH N300paskeHHN;

® HCTHHHBIH pa3Mep U300paskeHUs1 — NIPU YCTAHOBKE ATOro (uiara KapTMHKA MPUHUMAET CBOM MCTUHHBIN
pa3mep; eciu ¢uiar He YCTaHOBJICH, PUCYHOK CIKHMaeTCs 10 pazMepa 24*24 mmkcest.

‘I'pagpuxu’

B sty rpymmy BxoasT caenyromue 1'9:
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Tpenna i

'I_F
Tpena XY 2
‘Tpeno’

I'D Tpenn B pa3mMeniaercs B rpad)uuecKoM CJI0€ CTAHAAPTHBIM CIIOCOOOM.

I'D Tpena npemHa3zHaueH JUIS OTOOpaKCHUS U3MEHCHHUS 3HAYCHUS apI'yMEHTOB SKpaHa BO BPEMEHH, a TaKKe
Juist otoOpaxkeHnst TaHHbIX SIAD, JaHHBIX WHAWBUIYaTbHBIX APXUBOB W MCTOPUYECKUX JAHHBIX, TIONyYEHHBIX OT
cepeepoB OPC HDA. AprymeHTHI ¢ TWIIOM JaHHBIX C IUTABAIOMIEH 3arsitoll OTOOpaXKaroTCs Ha AHAJIOTOBOM

MaHeJM B BEPXHEW YacTH TPEeHAA. APTYMEHTHI C IETIOYMCIICHHBIM TUIIOM JIaHHBIX HAa JUCKPETHOI MaHeJIH,
KOTOpas pacriojiaraetes o] aHajaoroBok (puc. 32).

ZXYR

Meander
ch?
308051206830 120640 120850 120700  12071C

EiEs e ¢ ¢« ER N

KpuBbie MeTouHwE 3HaueHWe

program1_chd_in
ch2
3aw2

Puc. 32. I'D Tpeno

[loMuMO TMIOBBIX CBOMCTB TPEHI UMEET 3HAUUTEIIHHOE KOJIMYECTBO CIIEIMPHIECKUX aTpHOyTOB.

OxkHo cBoiicts I'D coxepxur Bkinagku OcH. cBoiicTBa 1 Kpussble.

Ha Bxitagke OcH. cBoiicTBa KOHPHUIYpUPYIOTCS CICIyIOMIKE CrelduIecKue aTprOyThI:

OpueHTanMs — pacroyioKeHrne BPEMEHHOM KAkl TpeH/1a (TOPU30HTATFHOE MITH BEPTUKAIBHOE).

Macwradupyembiii — ecnun TRUE, pa3meps! peHIa MOKHO U3MEHSTh B pEaJIbHOM BPEMEHH.

3aroJ1oBOK — TEKCT, BBEJIEHHBII B ATO I0Jie, OTOOpayKaeTcsi B 3arojOBKE OKHA TPEH/A.

CeTka — 3T0T pa3Jiesl COAEPKUT TUIIOBbIE HHCTPYMEHTHI 3a[JaHusl TapaMEeTPOB CETKH TPEHA.

Jlerenaa — 310T pa3zen COAEPKUT THIIOBBIE MHCTPYMEHTHI 3a[JaHusI TAPaMETPOB JIETEHIBI, 0TOOpa)kaeMoi B
HIDKHEH vacTy TpeHnga. Ecnm Ha TpeHne 2 maHenu aHajaoroBas M JUCKPETHAs, JereHga MEePeKIIoYacTCs MEexXIy
HUMU (A7 TepekyitoueHus HyxHo Haxkate JIK Ha manenu). B nereHmy BBIBOAWTCS 3aroioBOK KPHBOW (MMt
apryMeHTa, €CJM Uil KPUBOH He 3a/aH atpuOyT 3aroJioBOK); IBET W 3HAYCHHE B TOUYKE, YKA3aHHON BU3HPOM.

YT100BI B pealbHOM BPEMEHH MOKA3aTh/CKPBITh KPUBYIO, Ha0 HaxamieM JIK ycTaHOBHUTH/CHATH COOTBETC TBYIOIIUIA
¢nar B cton6ue Kpusble iereHpl.

Ocp BpeMeHH — 3TOT pa3eln COJIEPKUT HaCTPOUKH BPEMEHHON OCH:

Moxa3siBath — ecit TRUE, Ha ocu oT0OpakaroTcst 3HAYSHHST BPEMEHH.

Pa30ueHue — KonuuecTBO pa3OueHril BUIUMOM YacTH OCH.

Iepuon moanucu — mepuoj moanuceld Ha ocu (B pazOuenusx). Jlunum cetku 6e3 MoINMCH UMEIOT IIBET,
3aianHbli atproyTom Jdom. nuBet B pasnene Cerka.

Jlnana3oH — uana3oH 3Ha4eHuii BuauMoi yac ocu (0-100).

Eaunuupl — eMHAIBI M3MEpPEHUs! Tuana3ona. BeiOuparoTes: U3 MEeHIO: CeKyH/1a, MHHYTA, 4ac, J1eHb.

Jlepasg rpaHuma — aprymMeHr, B KOTOpBIM IepenacTcsi TeKyllee 3HAYEHWE JIEBOM BPEMEHHOW T'paHMIIbI
TpeHaa.

IlpaBasi rpaHuMma — apryMeHT, B KOTOPBIM IEpefaeTcs TeKyllee 3HAYEHHE NMPaBOd BPEMEHHOW I'DaHMLIBI
TpeHAaA.

ApryMeHThl, XpaHslie TeKyllue BPEMEHHbIE TPaHMIbI TPEHIa, MOTYT OBITh HUCTIONB30BaHbl, B YAaCTHOCTH,
JUId BBIBOJIA MIHOBEHHOI'O CHMMKa TpEHIAa B TE€HEpUPYEMBbIl AOKyMeHT. IIpum 3ToM Ha TpeHI B JOKyMEHTE
BBIBOJISTCS TOJIBKO Te KPHUBBIE, KOTOPbIE OTOOpa)KaloT JaHHBbIE MHAMBUIYAILHOrO apxmBa, BeIOOpKY OPC HDA,
WIN 3HAaYEHUs KaHana, apxuBupyemoro B SIAD.

Ocp 3HaYeHMH — 3TOT pa3jieNl COJIEP>KUT HACTPOUKH OCH 3HAUEHUH.

Pa30ueHue — KonuuecTBO pa3OueHHi BUTUMOM YacTh OCH.
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Mepuon moanmucu — mepuo]; moanuceld Ha ocu (B pazOuenusx). JIuaum ceTku 6e3 MOJINHUCH UMEIOT IIBET,
3ajaHHbni atpudytom Jlom. uBeT B pasaene CeTka.

Iloka3pIBaTh — BUANMOCTb OCEH 3HAYCHHUM.

Bce ocu — oT0Opaxarorcsi OCH BCeX KPHUBBIX.

ToabKko aKTHBHAS — 0TOOpaXKaeTCst OCh KPUBOM, BBIJICIICHHOW B JICTCHIIC.

Bydep — KOIMUECTBO XPAaHUMBIX B NAMSTH 3HAYEHHH KO KPHBOI JUIA BeIBOJA Ha Tpenn (24-10°, mo
ymoiruanuto — 500). Kpome Toro, 310T napaMmeTp 3aaeT MaKCUMaJIbHOE YUCJIO 3HAUYCHHMN, U3BJICKAEMbIX U3 apXHUBa
¥ 0TOOpa’kaeMbIX Ha TPEHIE MPH Mepexoie K 3aaHHON BPEMEHHON MeTKe.

Bydep MoxxHO cOXpaHUTh B (haiin — Ui 3TOr0 Y KaHalla, BBI3BIBAIOIIETO MIA0JIOH dKpaHa ¢ TPEHIIOM, HY>KHO
ycTaHOBUTH mapametp Jdamm kak Read/Write.

Bydep coxpansiercs B daiin ¢ mmenem <ID>.DRG, rae |ID — upenmdukatop kaHana, BBI3BIBAIOIIETO
m1abyoH 3Kkpana ¢ TpeHnoM. [lepuon coxpanenus Oydepa omnpenensercst napametpoM Ilepuoa coxpaneHus 1om.
uHpopManuu B HacTpoiKax y3ia (Bkiaaaka Oruer tpeBor / Jamn / IlapameTpsi).

[pu 3amycke npoekTa Ha TpeHae OyoyT MoKa3aHbl 3HAYCHUS TIOCJIEHEr0 COXpaHeHHOTo Oydepa.

Bydep Tpenna, BXxoasmiero B cocTaB 00beKTa, HENb3sI COXPAaHUTh B (aid.

Macmrad muckper (%) — 3T10T atpuOyT 3aJa€T BHICOTY IOJISI, OTBOAWMOIO Ha JMCKPETHOW MaHETH JUIS
oToOpakeHus ogHOI KpuBoil. BeicoTa 3amaetcs B nponeHtax (>=100%) otHOCUTENBHO pazMepa 0a30Boro mpudTa
(100%, 3Ha4YEeHUE 1O YMOJYAHHIO).

IIBeTa crarycoB — 1BeTa MJjs IIEJOYMCIICHHBIX apryMEHTOB INPU HMX paBEeHCTBE cOOTBEeTCTBEHHO O...7,
oToOpakaeMbIX Ha TUCKpeTHOW maHenu. Jlyis MCTONB30BaHMS 3THX IBETOB atpulyTy WHTeprnpeTHpoBaTh KakK
KPHUBOM JOJKHO OBITh yCTAaHOBJIEHO 3HaueHue Crartyec.

YtoObl momyunTs Ha dKpaHe rpaduk, HeOOXOAUMO CKOH(MUTYpUPOBATh XOTI Obl OJJHY KPHUBYIO Ha BKIIQJKE
Kpussbie:

Jnst noGaBneHnst KPUBOI HY»KHO BEITOJTHUTH KOMaHAY Jl06aBUTH M3 KOHTEKCTHOTO MeHIO pa3jena Kpusbie,
JUISL yAATIEHUSI — KOMaHAy YIaJUTh U3 KOHTEKCTHOTO MeHo pa3nena KpusasN.

Habop cBoiicTB KpuBOIi 3aBUCHUT OT atpuOyTa UHTEeprnpeTHPOBATH KaK (CM. PHCYHOK BBIIIE) — €CIIN IS
3TOTO aTpudyTa 3a7aHo 3HaueHue CTaryc, Ui KpUBOM KOHOUTypHPYIOTCS TOJIBKO MPUBS3KA U 3ar0JOBOK.

[onuplii HabOp MHCTPYMEHTOB KOH(PUIYpHpOBaHHMA TapaMeIpOB KpPUBOM BKJIIOYAET CJICAYIOIINE
WHCTPYMEHTHI:

3aroyioBOK — Ha3BaHWE KPUBOW, MPH 3aJaHUM BBIBOAWTCS B JIETE€HAY, B NPOTUBHOM CIlydae B JIETEHIE
otoOpaxaeTr nms kanana (0, ecian oToOpakaeMblil apryMeHT NPHUBSI3aH K apryMEHTy WA HE UMEET MPUBSI3KH).

IlpuBsizka — NpuBs3Ka KPUBOM K apryMeHTy 3kpaHa. st oToOpaskeHusi 3HaYeHMsI KaHaja (B TOM YHCJIIE
JaHHBIX 1Mo 3ToMy KaHainy w3 SIAD) k aprymeHty nomkeH ObiTh mpuBsizaH atpuOyt O0,R atoro kanama; mms
O0TOOpaKEeHVsT MHAUBUIYAILHOTO apxuBa — atpuoyT 1,A cootBerctBytoriero kanana CALL .

IBeT — UBET KPUBOIL.

CTuiab JIMHUM — CTUIb KPUBOM.

TonmmuHa JTUHUM — TOJIIMHA KPUBOW B TIMKCEIISX.

Tun mMeTOK — BbLIEJIIEHHE TOUKM KPUBOW C MEPUOJIOM W3MEHEHHs NPHBS3aHHOIO apryMeHTa C IOMOLIbIO
OJTHOM M3 METOK.

®opmat — hopmar Ynuces Ha OCU 3HAUCHUIA;

Crunp nmpu [<>0 u W=0 — cTwib NMHMM TIPU anmapaTtHOW/MPOTPaMMHONW HENOCTOBEPHOCTH 3HAYCHUS
KaHalia, MPHUBSI3aHHOTO K OTOoOpakaeMomy apryMmenty. [lpm Hakamiu JIK B 3TOM mosie BHIBOJWTCSI CTaHAAPTHBIN
CTIMCOK CTHJIEH.

Cruasb npu [=0 1 W=1 — cuib i1 otoOpakeHus 3HaYeHui kanana mpu (8) W =1.

Ctuab mpu [<>0 u W=1 — cTvib TIpu anmapaTtHOH/POrpaMMHON HEZIOCTOBEPHOCTH 3HAUCHHUS KaHAIa U TIPU
(8) W =1.

Makc. 3HaYeHHMe — BEPXHUI NpeAes OCH 3HAYCHHUM.

MpuH. 3HaYeHHe — HIDKHUN MPeesl OCH 3HAUEHHH.

HuTepnionupoBanmue — 310T aTpuOyT MOXKET IPHHUMATDH CIIEAYIONINE 3HAUYCHUS:

o HET — HET UHTEPIIOJISIINIL

® 110 MePHOAY PeaIbHOI0 BpeMEeHHU — UHTEPIIOIMPOBAHNE METOJOM MIPOBEACHUS MPSIMON MEXTy TeKYLIUM
3HaYCHHEM KaHaJla ¥ ero 3HaUYCHUEM Ha NPENbIIyIIeM TaKTe Iepecyera;

. npocrasi JHHeHHasi — UHIECPIOIMPOBAHUE METOAOM IPOBEIEHUSI MPAMOM MEXIY TOUKaMH,
COOTBETCTBYIOIIMMHY U3MEHEHUSIM 3HAUCHHUS KaHaa.

B peanbsHOM BpemMeHH JOCTYNHBI clieayonue HHeTpyMeHTsl 'O Tpena:

— BO3Bpar K UCXOJHOMY MacIlTaby TpeH/a;
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— yBenuuenue. KHomka uMeeT JjBa Mook eHus — HayKaToe (yBEINUSHHE BKIIIOUEHO) M OTKaToe (yBeInueHUEe
OTKIIFOUEHO). JJIs MeTabHOro MpocMOTpa HEKOTOPOTO Y4acTKa TpeHJa HY)KHO B PEKUME YBEIMUYCHHS BBIICIUTH
€ro MbIbto, yaepxusas JIK;

— BKJIFOUYCHHE/BBIKIIIOUCHUE PSKUMA TIEPEMEIICHHs BU3Mpa 10 METKaM aKTUBHOW (BBHIOPAaHHOW B JIETCHJIC)
KpPHBOI];

— BXOJA B [IHAJIOT pEeNaKTHPOBAHWsS KPUBBIX TpeHIa, MIACHTHUHBIA Bkianke KpuBble okHa CBoiicTBa
odbekTa. OKHO TpeNHA3HAYCHO UIs J00aBJICHHS/YIATCHUS KPHUBBIX W M3MCHCHHS WX HACTPOCK B PEabHOM
BpPEMEHY;

Ecinn Ha skpaHe HENMocpelnCcTBEHHO (HE B OKHE) pa3MelieH rpadudecKuil 0OBEKT, COAEpKaIIUNA TpeH I, TO
JaHHasg (YHKLUA TpeHAa HEAOCTyIHA.

— mepexo]l K BpeMeHHON MeTke. [Ipy Hakamiy Ha 3Ty KHOIKY TOSIBJISICTCS TUATOTOBOEC OKHO BBOJIA NAThl U
Bpemenu. Ilocne maxatns kHonku OK Ha TpeHn BeIBoAWTCS MH(OpMAanys, HAYMHAS C YKa3aHHOTO BPEMEHU;

— OKHO OTOOpaXeHHS IaThl M BPEMEHH TOYKH, YKa3aHHOH BIBZHPOM. Bm3up (BepTHKanbHAs JIUHHS)
MosIBJIsIETCSl B MecTe Haxkatus JIK;

— TI0Ka3aTh MaHeb MHCTPYMEHTOB. ECii KHOIKa He HakaTta, aHelb HHCTPYMEHTOB HE OTOOpakaeTcs;

— TMOKAa3aTh/CKPHITh JICTCH/LY;

— VHJIMKATOp CHHXPOHHM3AINN 0TOOpa)KaeMbIX JIAHHBIX C apXHBOM;

- u — KHOTIKM JUIsl TIepexojia Mo BpeMeHHOW ocH rpaduka. COOTBETCTBEHHO K HAYaJly, Ha JeHb
Ha3ajl, Ha Yac Ha3a] ¥ HAa HA4aJI0 CJIeyILIero 4aca, Ha Ha4aJjo cJeJylLero JHs, K KOHIY.

Jiist cMelIeHus 1o OCSIM TPEHJIa MOYKHO TaK)Ke MUCTIONIb30BaTh CTAHIAPTHBIC HHCTPYMEHTHI POKPYTKH.

UTto0bI B peaJIbHOM BPEMEHH M3MEHHTh MaclITad 1o 000l u3 oceid, Hamo Haxkats JIK B oOnac tpenna, a
3aTeM HaKaHeM coueTanms kinapum CTRL+ =/ =/ ¥/ “"yCTaHOBPm, TpeOyeMblii MacIuTad.

‘Nuazpammor’

B a1y rpymmy Bxozasar cneaytomiue I'0:

Kpyrosas gnarpamma
I'mcrorpamma

‘Tucmozpamma’

I'D I'mcrorpamma ﬂomGpamaeT 3HAa4YCHUA MPUBS3aHHBIX apTYMEHTOB 3KpaHa B BHE CTOJIOIOB.

I'D pasmemaercst B rpadUdecKoOM CJI0€ CTAHIAPTHBIM CIIOCOOOM.

OKHO CBOHCTB THCTOTpaMMBI COAePKUT BKIaaku OcH. cBoiicTBa u CTOa0IBI.

Ha Bkianke OcH. ¢BOiicTBa KOHPUTYPUPYIOTCS CIEAYIOMNE CTIelM(pUIecKHue aTprOyThl THCTOT PAMMBIL:

— B pazziene 3aroJioBoOK 33/1a10TC s TUIIOBBIE TTApaMeTphl BEpXHero KoJoHtutyna [

— B pazzaene [oanuces 3a1at01cs TMIOBBIE TApaMETPhI HIDKHETo KoJloHTHTyIa [

— B pazzene Jlerenaa 3aaroTCs THIIOBBIC MAapaMeTphl JIETeHbl. B JiereHny BBIBOISTCS Ha3BaHWS W IBETA
CTONOIOB ¥ TEKYIINE 3HAYEHHS COOTBETCTBYIOMIMX apTyMEHTOB.

Yucsio AecSTMYHBIX 3HAKOB 3HAYCHHWH, OTOOpayKaeMbIX B JIETCHJE, 3amactcs atpuOytoM /[podHasi yacTh
3TOTO pa3Jiena;
atpuOyT Iloka3pIBaTh ONMCAHMS TIO3BOJIET BHIBOIUTH B BEPXHEW YacT! CTOJIOIA TeKyIiee 3HaUCHUe
TPUBSI3aHHOTO apT'yMEHTA.

KoHTpoJiIbHBbIE BONIPOCHI
1. TIlpuBemute mpuMepHl rpaduueckux vHTEpPeiicoB
2. Budem mpeuMmymiecTBo rpadudecKoro HHTEpdeiica Wil CUCTEM YIIPaBICHIS
3. Buewm HenocTaTku rpaduueckoro nHTEpdenca I CUCTEM yIPaBICHHAS
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JlaGoparopnas pa6ora Ne6 PazpaGoTka aBTOMaTU3MPOBAHHOM CHCTEMBbI yIpaBJie HUsI

[Iporecc co3pgaHust CHUCTEM JUCNIETYEPCKOrO KOHTPOJISL W YIPABJICHHS TEXHOJIOTMYECKUM
MPOLIECCOM MOYKHO pa30UTh HE CJIEYIOIUE ATAllbl:

a) JAeTanm3alysi TEeXHMYECKUX TpeOOBaHMI Ha CO34aBAaEMYIO JUCIIETUYEPCKYIO CHUCTEMY KOHTPOJI
U yTIPaBJICHS;

0) pa3paboOTKa MPOEKTHO — CMETHOM JOKYMEHTAIIM B COKPAIICHHOM WM TIOJIHOM O00beMe;

B) cOOp M M3y4YEHHE MCXOIHBIX JTaHHBIX;

I') COCTaBJICHUE TIONHOIO TNEPEeYHs MePeMEHHbIX;

1) KOMIUICKTAIsl CUCTEMBI,

€) pa30bueHMe OOBEKTa VYIOPaBJICHHS HA TEXHOJOIMYECKHE YYAaCTKHM U TIOCIEIYIOIas
pacmpe/iesieHie NIEPEMEHHBIX 10 y4acTKaM U IpyIa;

) co3anue 0a3bl JaHHBIX;

1) CO3JJaHMe CTAaTUYECKHX YacTel rpadmuaecKux SKpaHOB MHTep(elica omepaTopa;

K) 3am0JHeHHe TparaecKuX SKpaHOB MHTepdeiica oneparopa THHAMHUYECKUMH dJIeMEHTaMU;,

J) COCTABJICHHE CXEMBI MIEPEXOI0B MEXKAY TpapuaecKuMu IKpaHaMu OrepaTopa;

M) COCTaBJICHHE AJTOPUTMOB YMpaBjieHMs (JUJIsI BCEX BO3MOXKHBIX PEKUMOB pPabOThI 0OBEKTa, B
TOM YHCJIe aBAPUHHOTO);

H) TeHepalys TNeYaTHBIX JOKYMEHTOB;

1) Bepudukammsi 0a3bl JaHHBIX;

p) pa3paboTKa KCIUTyaTalIOHHOM JTOKyMeHTalWy;

C) TECTHUPOBAaHUE CHCTEMBI B aBTOHOMHOM pexume (0e3 YCO);

T) MOHTaX;

y) TECTUPOBAaHUE CUCTEMBI B paboueM pexume (¢ YCO);

() BHeApeHHe, B TOM YHCJIE MyCK- HajaJka U 0Oy4eHHe MepcoHaa.

3neck paccmorpeH moiHbld mpouiecc co3manusi ACY TII BHe 3aBUCUMOCTH OT BBIOPaHHOTO
naketa SCADA nns peammBaimu cucTeMbl. IIyHKTBI ¢ 2% MO M, a TaKkKe MyHKT € CWIbHO 3aBUCST OT
BbIOpanHOro 1yt peammami SCADA maketa. B 9acTHOCTH, HEKOTOpBIE M3 HHX MOTYT OTCYTCTBOBATh
BBU/lY BBINONHEHNUSI HEKOTOPBIX M3 BBINICTIEPEUHCIICHHBIX ATANOB BO3MOKHOCTSMH KOHKPETHOTO TMakKeTa
aBTOMATHIECKU.

Oco0eHHO B IaHHOM CIHMCKE CJIEyeT OTMETHTh 3Tal cOopa M M3y4eHUs] NCXOHBIX JaHHBIX. JTO
OYCHb OTBETCTBEHHBIM 3Tam, OT KAaYeCTBEHHOTO BBITIOJHEHWSI KOTOPOrO 3aBUCAT KaK KadyecTBO
HETIOCPE/ICTBEHHO MPOSKTUPYEeMOW CHCTEMBl, TaK M CPOK BBIMOIHEHHS paboOT Mo e€e CO3JaHuio. DTH JBa
NoKa3aTessi B CBOIO OYEpPEb BECOMO BIMSIOT Ha KOHKYPEHTOCHOCOOHOCTH KaK caMoro NpoekTa, Tak W
OpraHM3aly — MPOEKTHUPOBIIHKA.

VcXOnHBIMU TaHHBIMU 371€CH SIBISIFOTCS:

— ¢ynximonanbHas cxema KUITHA;

— pazzmensl  periamMeHra (WM pabodyMX MHCTPYKIMI) C MaKCHMalbHO BO3MOXKHBIM IO
JeTau3aliy ONMCAHUEM TEXHOJIOTHY;

— pasnMYHOTO poja BeIoMOCTH U crieimdukanuu cpeacts KUITuA;
nepeyeHb KOHTPOJIMPYEMBIX M PETYIUPYEMbIX MapaMeTpoB;
JIOKyMEHTaIWsl M BHEIHUI BUA cymecTByroumx nmroB KUII ¢ BTopudHeIME npubopamu;
pa3BOJKa MAPAMETPOB TI0 CYIIECTBYIONIMM BTOPHYHBIM TPHOOpaM;
¢dororpaduy, PUCYHKH M YEPTEKU OCHOBHBIX TEXHOJNOIMYECKUX AarperaTtoB, [OMOTrarolye
Jy41Ile HApHCOBaTh MHEMOCXEMBI;

— 3aroNHEHHbIE 00pa3Ipl OTYETHBIX JIOKYMEHTOB PA3JIMIHON TEPUOTUIHOCTH.

s SCADA-cuctemsbl nporpamMuoro naketa TRACE MODE co3nanue cuctembsl ACY TII npu
MPOSKTHUPOBAHUN JI€JIUTCS HA CIICAYIOIIHE 3Tarbl:

- CO3/IaHUE CTPYKTYpPHI MMPOEKTA B HABUTATOPE;

- KOH(QUIypuUpOBaHHWE WIM pa3padOTKa CTPYKTYpPHBIX COCTABIIOLMX, HANpUMeEp, pa3paboTka
mabJIoOHOB rpaduuecKuX SKpaHOB HHTepdelica omepaTopa, pa3paboTka MIa0JOHOB MPOrpaMM, ONKCaHUE
WCTOYHUKOB/TIPUEMHUKOB H T.[I.;
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- KOHQUIypHpOBaHHUE MH(POPMAIMOHHBIX TIOTOKOB (KaHAJIOB);

- BbIOOp armmapaTHeIX cpeAcTB ACY (KOMIbIOTEpPOB, KOHTPOJLUIEPOB U T.IL.);

- co3anue y3710B B cioe CucTeMa U uX KOHQUryprpoBa HUE;

- pacmpeiieieHHe KaHAJOB, CO3JAaHHBIX B Pa3JIMIHBIX CJOSX CTPYKTYphl, MO y3JaM H
KOH(UrypupoBanue uHTEp(EHCOB B3aUMOJIEHUCTBUS KOMIIOHEHTOB B MH()OPMAILMOHHBIX TIOTOKAaX;

- COXpaHEHHE IPOEKTa B €IMHbII (aill AN MOCIEeAYIOIEro peAaKTUPOBAHMS (C MOMOLIBIO
koMaHIsl CoxpaHuTh Wi COXPaHUTH KaK);

- SKCTIOPT Y3JI0B B HAOOpHI (hailioB IJI TIOCIIETYIOIIETO 3aIycKa IO YIpaBJICHHEM MOHHTOPOB
TRACE MODE (1o kxomanne Coxpanuth 1isi MPB).

Bce mnepeducienHble sTambl (MCKIIOYas JiBa 3aKIIOUMTENIbHBIX) W BXOASIIME B MX COCTaB
Olepalii MOTYT BBITIONHATHCS B IPOM3BOJILHOM TOPSIZIKE.

[IpoextupoBanne cuctem aromaTmsammu B TraceMode MoxeTr OBITH OCYIIECTBICHO
HECKOJIbKMMU CIIOCO0aMu:

- IPOEKTUPOBAHUE «OT I1a0JIOHOBY;

- IPOSKTUPOBAHUE OT TEXHOJIOTUH,

- MPOEKTUPOBAHKUE OT TOIOJIOTUH;

- CMeIlIaHHOE TPOEKTHUPOBAHHE.

[Ipn mpoeKkTHpOBaHMM aBTOMATH3UPOBAHHOW cucTeMmbl ympaBieHus (ACY) «or m1abioHOB»
cHavasa pa3pabatsiBatorcst MHeMocxeMbl HMI, a yxe 3aTeM nondOupaet HeoOXoanmMoe 000py10BaHHE.

[Tpu sTOM criocobe co3maeTcs MHpOpMAIMOHHAsE 0a3a MPOEKTa — CO3/AI0TCs MIAOJOHBI SKPAHOB
U TporpaMM, 3aTe€M KaHajbl IO apryMeHTaMm pa3pabaThlBaeMbIX IIA0JOHOB SKPAaHOB U IPOrpaMM,
JIOTIONIESIST  OCHOBHOM TIOJIXOJ] METOJAaMHU aBTOTIOCTPOCHHMSI W CBSI3bIBAHMSI KaHAJOB B Y3JaxX IPOEKTA.
MexaHm3M aBTONOCTPOCHUSI OMMCAH B MPWIOKEHUU [

B nanHoii pabore npencrasieH criocod npoektupoBaHusi ACY «OT mabJIoHOBY.

Jranbl pa3padoTKN aBTOMATU3HPOBAHHON CHCTEMbI yIIPaBJie HUS

Pa3zpaborky aBrOomMarm3upoBaHHOM cuctembl ympaBienus (ACY) OyaeM mpoBOIHUTH B
CJIEIYIOILEM TOPSIKE:

a) Co3/1aHue MPOEKTa U COXpAaHEHHE €ro Ha JIUCKE;

0) co3gaHue TOJIb30BATEIHCKON OMOJMOTEKH KOMIIOHEHTOB;

B) pa3pa0boTKa 11a0J0OHOB KPaHOB;

I) pa3paboTKa MmabJIOHOB MPOrpaMM M MX OTJIAJIKa;

1) CO3/IaHUE Y3JIOB MPOEKTa U 0a3bl y3IIOB;

€) CO3JIaHNe apXyBa U OTUETa TPEBOT;

) pa3paboTKa IporpaMM UMUTATOPOB M JOOABJICHHE HMX B MPOEKT;

M) OTJIaJIKa MPOEKTA.

[Topsimokx pa3paborkn ACY moxkHO m3MeHHTh. K mpuMepy, MOXKHO CHadajga CO37aTh Ia0JIOHbI
nporpamMM, a MOTOM - IIA0JIOHBI SKPaHOB.

Taroke K MmOOOMY M3 3TAnoB MOXKHO BepHYThcs. K mpumepy, cHauana co3qaTh M1a0JI0HBI 3KPAHOB
Y TIPOrpaMM JIJIsl OTHOTO OOBEKTa, a 3aT€M 3KpaH U MPOrpaMMy - JJIs IPYroro o0beKTa.

N3 BeImenepeuncieHHbIx dTanoB pa3padborkun ACY HeoOs3aTeabHBIMU SBISTFOTCS 3TaTIbI 0, K.

Paspabdorky ACY paccmorpum Ha npumepe npoektupoBanust ACY TII nepexauku nedTu B 1iexe
noaroroBku u nepexkauku Hedru L{IITTH-8 ITpuodckoro mectopoxaenns OO0 «PH-KOrancknedrerasy.

HacTpojiika HHCTPYMEHTAIBHOM Cpe bl

ITepen cozmanmem ACY HE0OXOMMMO MPOBECTH HACTPOWKY MHCTPYMEHTAJIBHOW CpEIIbI.

JUii HacTpoWKM HMHCTpyMeHTajdbHOM cucTtembl HeoOxonumo JIK BeiOpate meno ®aitan —
Hactpoiikn UC, xak noka3aHo Ha puc. l.

B orkpeiBmemcs okne Hactpoiiku BeiOepem BkiIaaky PemakTtop aprymenToB. B Oioke
@dyuknum yodepeM ranouky c mapamerpa «llepeMMeHOBBIBATH apryMeHTHl MO TNpuBsi3Ke». JlaHHas
HAacTpoWKa MO3BOJSIET M30AaBUTH OT OIIMOOK B HA3BaHHMHM KaHAJIOB IMPHU aBTONOCTPOSHHUH. ABTONOCTPOCHHE
NoJIpOOHO OMMcaHoO B HpwiokeHuu I
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Fain Opoewr Npaeska Ceperc Bug OkHo Cnpaeka

[l Hoswi... Clrl+M & By Iy X

B2 Orepems... Clrl+0 ﬂ H E—% =% ull CQP; a
MranopT »

| 3akpere |7E Jepantt] |

CospaHuTe Ctrl+S B »

CoxpaHuTe Kak. .. Crl+5Shift+5
3HauYeHHe napal

=
@ WHpoprauma...
<3

24 Coxpanure ana MPE

&= OTnapgka
* W o+
=1

JTokyreHTHpoEaTE NpoekT ... Chl+P

Hactpobiku HC....

MocaegHuWe dadink 3

Bixog,

Puc. 1. Ilynkr daiia rmaBroro mento TraceMode

Taxxke BeiOepeM mnyHKT MeHIO PIIJT — OcHoBHbIe cBoOiicTBa. B OTKpBIBIIEMCS OKHE
yCcTaHOBUTH (prakok cieBa oT snemMeHra OQTKpbIBaTh CBOCTBA aBTOMATHYeCKHM U YOpaTh (ia)ok
cnesa or nyHkTa Iloka3are ceTKy, Kak MOKa3aHo Ha puc. 2.

C:a'Prugram Files/AdAstra Research Group/Trace Mode IDE 6 Base/QS_Lesson1.prj - Muterpup

Paiin Opoektr MNpaeka Cepewc Bun Okno Crpaeka
iAB-0 9 AL % 8:i0 N |F R XA Q
AR/ e ONE e 030 5% I s

L - @Hacrpu'ﬁl{u

Haeuraro

] )( L MogceeuHEaTE NpH HAESZEHHH MBI

PenakTop apryreHToe

@ [(TKpLIEATE CEORETEA ABTOMATHYECKH
EazoBbii pegakTop
- = [[] Pacnonaratk no ceTke [] Nokasars cetky
=] 4 War ceTkm |8
[lCHOBHEIS CEOMCTES
LEer ceTku

LLEeT KOHTYPa BEENEHHA

= E BrigeneHiie npu pegakTHpOEaHMIA [] Henonesoeate yeTapes
r BrineneHi1e B peankHOM EDEMEHI
% : LlEeT parkn

TonlWKHa patdki
CTHAE parku

Orerun

Puc. 2. Oxno HacTpoitku NC

Cerka ynpocTur 3aady 0oliee TOYHOTO M COTJIACOBAHHOTO Pa3MEINEHUs OT/CIIbHBIX YacTeH, u3
KOTOPBIX COCTOAT Tpaduueckue osneMeHThl. JlanbHeilliee WCHOAb30BAaHUE CETKU TPH pa3MEIleHUU
rpadMuecKuX OSJIEMEHTOB HEMOCPEICTBEHHO Ha HKpaHaX orepaTopa OCTaeTcs Ha YCMOTpPEHHE
pa3paboTumka, TaK KaK B HEKOTOPBIX CIIydasX €€ HCIMOJIb30BaHHE MOXKET NPUBECTH K CMEUICHHIO
COCTaBHBIX YacTel rpauuecKux 3JIeMEHTOB OTHOCHUTEJILHO APYr JApyra. Eci BeI pemmre NMpUMEHATH e¢
NPU CO3aHUU OTJENHHBIX TparuecKuX dJIEMEHTOB, TO HEOOXOIUMO K CTpoke MeHo BbiOpaTh JIK daiin
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— Hactpoiiku UC. B orkpeiBiiemcsa okne Hactpoiiku JIK Beioepem PIIJI — OcHoBHBbIe cBOlicTBa, B
nosiuBIIeMcst okHe JIK yctaHoBurh (raxku cneBa or snemenra IlokaswbiBarh ceTKy U PacmoJararb
o ceTKe.

Co3nanue npoekra
Otkpoem wuHTErpupoBanHyt0 cuctemy paszpaborku TRACE MODE. C mnomormisio MKOHKH b
MHCTPYMEHTAJIBHOW TAaHEeNM CO3/1aIMM HOBBIW TIPOEKT.
[Ipu 5TOM B OTKpBIBHIEMCSI Ha JKpaHe Iuajore, MokKa3aHHOM Ha puc. 3, HEOOXOIMMO BHIOpAThH
YPOBEHb CIIOKHOCTH.

% Hoebii npoekT

Cosgark || OTieHa

Puc. 3.  OxnHo BBIOOpa THMA TPOEKTa

B TRACE MODE cymectByeT 4 THna ypoBHS CJIOKHOCTH pa3paOOTKU MPOEKTa:

— TPOCTOIL;

— CTaHAApTHbIY;

— KOMIDIEKCHBIH;

— HACTpauBaeMBbIi.

YPOBHH CIIOHOCTH OTJIMYAIOTCS CJIOSMH, TOCTYIHBIMU TIpU pa3paboTKe MpOoeKTa.

IIpu  ypoBue  cnoxkHoctu  «IIpocToin»  nmoctymHel  ciou  Pecypebl, Cucrema,
Hcrounnku/npuemMauku, budmorexa. Ilpu ypoBHe cioxsHocTH «CTaHOApTHBIY, KPOME CIIOEB,
JOCTYIHBIX TpH YypoBHe cioxkHOcTU «lIpocToi», noctymHel Takke cion LladaoHbl mporpamm,
Il a6aoubl 3xkpanoB, Lla6aoubl otuetoB, Lladaonubl cBsizu ¢ BJl. Ilpu ypoBHE CIIOKHOCTH
«KOMIUIeKCHBII», KpoMe CJI0EB, JOCTYIHBIX MPU YPOBHE CIIOKHOCTU «CTaHIApPTHBIDY, TOCTYIHBI TaKXKe
ciou Tonmosorus, Texunonorus, KUIIuA. Ilpu ypoBHe cioxnocTu «HacTpanBaemblid» MOXKHO BHIOpaTh
JOCTYIHbIE CJIoM. Takke Mpu JaHHOM YpOBHE CJIO)KHOCTH MOXHO cJejaTh JOCTYNHbIM ciioil ba3a
KaHAJIO0B.

[Ipn co3manmu HOBOrO TMpOEKTa TMpeJJiaraeTcst BbHIOpPaTh OAMH W3 3 YpPOBHEH CJIOKHOCTH:
NPOCTOW, CTAaHAAPTHBIM, KOMIUIEKCHbIM. HacTpamBaemblil ypOBEHb CJIOKHOCTH MOYKHO BKIIOUUTH B
HacTpoiikax MHCTpyMeHTalbHOW cpeabl TRACE MODE uepe3 meno ®@aia—Hacrpoiiku UC... Ha
BKiajike UC—YpoBeHb CJI0KHOCTH.

YpOBEHb CIOKHOCTH Pa3pabOTKM MOXXHO W3MEHHTh B JFOOOH MOMEHT B IYHKTE MEHIO,
YKa3aHHOM BBIILIE U NTOKa3aHHOM Ha puc. 4.
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@ Hactpoiikm
MC
Ofume () MNpocToi (*) KomnaekcHe
*HpoBEHE CADKHOCTH {1 (O CraHaaprHei () HacTpaveasmeii
Eug B
CoxpanuTe anA MPE CEAMBETE, 21225
U raH Fecypckl CucTema
Ornagka LUl afnoHE! Mporpardrd M T oHUE AT pHERAHIKI
Komeeprep ws TRACE MODE 5 e -
Ll afinoHe! 3 kpaHoE Tanonaria
Ll afinoHE! oTYETOE TexHonorua

L afnoHe! ceazM ¢ B M,

Baza kaHanoe BuanqoTekIH

OTkpEIBATE WatinoH
CTROMTE KOGMPOBKY N0 TEXHONOM MM

Coz0aTe offbekT NPM KOMMPOBaHKK 13 GWOAMOTEEH
PenakTop apryrmedTos

B azoeeil pegakTop
PO

PegakTop gokymeHTos
Pegartop SOL

PenakTop nporpatdm

Cnpaek.a ] [ [oToBO l ’ OttaeHa

Puc. 4. HacTtpoiika ypoBHS CIOXKHOCTU M3 MeHIO @D aifj

B nanHoM ciydae BbIOEpeM ypoBeHb CIOKHOCTU «CTanaaptHbiiiy. [Tocie Haxxkatus JIK mpim
Ha 5kpaHHOM KHomke Co3aars B JieBoM okHe HaBuraropa mpoekTa nosiBUTCS €pEBO MPOEKTA.

[Mocne cosmanus npoekta coxpanum ero, Haxas JIK E u ykasas neo6xomumoe nms (B JaHHOM
npumepe «ASU.prj»).

Co3nanue nmoJb30BaTeIbCKOM OMOJIMOTE KM KOMIIOHEHTOB

B SCADA/HMI cucreme TRACE MODE 6 6ubmmoTeku noapa3aessiioTesl Ha JBa OCHOBHBIX
THMA: pecypcHble OUOIMOTEKH M OMOJIMOTEKH KOMIIOHEHTOB [5].

PecypcHble OubOIMOTEKH pPa30UThl HA KOWICKIMH TpauueCKuX TPUMHUTHBOB Pa3JIMdHBIX
dopmaToB:

- aHUM aLls;

- BeKTOpHas rpaduka (MeTadaiiib),

- pacTpoBasi rpaduKa;

- rpadugecKre 2JIeMEHTHI.

[Tocnennue mpeacTaBISIIOT COOOM YAOOHOE CPEICTBO JJsI COCTAaBJICHUS CBOMX (PUPMEHHBIX
rpapmaeckux smemenroB (I'D) m3 coBokymHocTm craHmapteeix [D TRACE MODE 6. Mx moxHO
TUHAMUZUPOBATH, MPHYEM JJI KaKIOro MapameTrpa 3aJaeTcs HHAuBHUIyaibHOe uMs. KoneuHo, rpyrmmy
['> MOXHO CKONMPOBATh M HE BHOCS €€ B PECYPCHYIO OMOJHMOTEKY, HO 3Ta BO3MOKHOCTH OBIBAE€T OYECHb
TIOJIE3HA, €CJIM HEeCKOJbKO D, 00pa3yrommx HEKHil CHMBOJ, TPHUBSI3aHBI K OJHOMY apryMeHry. B srtom
cllydae TepenpHBsS3Ky OJHOIO 3JIEeMEHTa PEeCYPCHOM OMOJMOTEKH BBHITIONHUTH HA TOPSIOK JieTde, 4eM
HECKOJIBKO OTJIENBHBIX [ D, K TOMY 7K€ «CIPATaHHBIX» B MEHIO CBOMCTB ATHX 3JI€MEHTOB.

bubinoTreka KOMIOHEHTOB TMPEACTABISIET COOOW MOIIHOE CPEACTBO I THUPAKUPOBAHUS
TOTOBBIX PEIICHHH, W HE TOJBKO B O0OJACTH oOmepaTopckoro uHTepdeiica. budimorekn KOMTIOHEHTOB
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COCTOAT M3 OOBEKTOB, KAXKABIH M3 KOTOpBIX mpencraBisier coboir mpoekt TRACE MODE 6 B
MUHHMATIOPE, OH MOXKET BKIIOYaTh HE TOJIBKO SKpaHbl, HO U KaHaJbI, IPOrpaMMbl U MPOYHE KOMIIOHEHTBHI,
MEKIY KOTOPBIMU COXPAHSIIOTCSI BCE CBS3U.

Jlo6aBjieHHe 0a30BBIX AJIeMEHTOB

Bocrnonb3yemcst monb30BaTeNbCKONM OHOJIMOTEKOW KOMTOHEHTOB. J[mst 3Toro ckormpyem aiin
tmdevenv.tmul m noxaupexropmu %6 TRACE MODE%\Lib B nupexropuro % TRACE MODE%
(mom % TRACE MODE% mnonumaeTcst KaTajior, B KOTOpsIid yctaHoBieH TraceMode 6.05; o ymomuanuro
sro C:\Program Files\AdAstra Research Group\Trace Mode IDE 6 Base\).

[Tepeiinem B cioii bu6auoTe KM _KOMIIOHEHTOB, I1ie B pasnene Iosb3oBareibckast OTKpoeM
ouosmoreky Library 1. Coxpanenssiii B nanHO# Oubmoreke oobekr Object 1 comepikur B cBoeM ciioe
Resources HeoOXomuMbIi Ul TallbHEHIIICH pa3paboTKu HAOOp TpaduuecKux 00BEKTOB — M300paKeHHSI
KJIA[IAHOB, €EMKOCTEH, IBUraTese U T.1., HOKa3aHHbI Ha pHUC. S.

[TepeHeceM HyKHbIE TPYINIBI B CJIOK Pecypebl TeKyIero mpoekra ¢ moMoIpio MexanmmMa drag-
and-drop u mepenmMeHyeM MX, KaK MOKa3aHO Ha puc. 6. B maHHOM ciydae ObUIM TIEPEHECEHBI TPYIIIBI
Valves u Tanks.

3neck ke B cioe Pecypewl cozmanum rpyrmmy KapruHku miis moMmenieHuss B Hee TEKCTYD,
KOTOpble OyAyT TpUMEHEHbI B O(OPMIICHHMH CO37aBacMbIX I'paMuecKuX SKPaHOB, KaK TMOKAa3aHO HA PHC.
7.

Haeurarop npoekTa

@ - A REB xR DM £l
= % BLBAMOTERM_KAMIOHEHTOE M Walves
2] CucTenas B Tanks
=
= '-;1 Monkzoearensckaq m Motors
= % Libramy_1
= o Objeat_1 G2 Coolngtiealing
= % Resouces T Pumes
[ Walves M Industrial
I Tarks
[T Moters
[ CoolingéHeating
Il Purnps
I Industrial

Puc. 5. Hasurarop npoekra

= % Pecypckl
B AHuMauma
[ Saasumkm

m Pesepeyape

Puc. 6. Cioit Pecypcebl ¢ 100aBI€HHBIMY IPyIIIAM U

% F'EC':II:IC":.’ 25 | B K nanane
B Ko 'ﬁ Cozgare rpynny - b c’ﬁ T ek oThl

£ OTMenuTe [ChivZ) |‘-@ F.apThHKM

M= Em
A
M= Oe By Konupoears [Ctri+C) E% e
[ patuyeck e o neteHTE
0 MNepeureHOEATE. .. ¢ men
m ! % Ceoiictea ‘
M Hal = M& Hacocw

Puc. 7. [ob6aBnenue rpymsl Kaprunku B cioii Pecypesbl
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Coszgangum B rpymme KapruHkm HOBbIM KomnoHeHT — buOimorexka_ WM3o0paxeHmii#l, xak
NOKa3aHo Ha puc. 8.

Lﬁ F.apThH [
® |ﬁ LO304Tb KOMNOHEHT b @ EutinHoTera_ M sotpaseHi |
W aGnoHE_T
- X JHUNTOHMTE m Budnvorera_Mertadalinos
'E‘ adinore 3 £ Ormenve [Cil+2)
B WatnoHs_

Fonupogate [Chri+C]
Il atinoHE_;

MNepeuMeHOBATE. ..
55 Cuctema | .on
e
Puc. 8. Coznanne xomnonenra bubymorexka_ M3o0paxe nunii B rpymme Kaprunkn

CeolicTEa

OTtkpoem aBoiHbIM mieaukoM JIK BHOBB co3faHHyto OMONMOTEKYy NI peaakTupoBanus. s ee
HATIONHEHHS BOCTIONb3yeMcsl MKOHKOH ¥ Ha maHei M MHCTPyMEHTOB. B OTKphIBIIEMCS Jmasore BhIGOpa
GbaiinoB 1 MMIopTa yKaxkeM mogaupekroprro ...\Lib\Texture. Beibepem Bce (aiiibl, Kak moka3aHo Ha
puc. 9, M HAXKMEM PKpaHHYI0 KHONKY OTKPBIThH.

BuiGpars thain 418 HMnopTa

[ank.a: |_} T exture j &= EF Ed-

HegaeHme
AOEYMEHTEI

)

Patiouudi cton

2

Mou goKyreHTEI

+,8
ok kormneoTER
.
CeTegne Mr4a palina: |"brick_022.bm|:u" "ice_016.bmp" "metal_011.b j OTKpETE
DK PUYHEHHE
Tun paiinoe: |F'H|:9HKH [*.brap *.prg *.#pmn ~.jpg) ﬂ OtreHa

Puc. 9. lmanoroBoe okHO BhIOOpa (haiyioB I MMIIOpPTA

Conepxumoe OuOmorexkn bubdaunorexa M3o0paxenmii#l 1mocie yka3aHHBIX —JICHCTBUIA
nokaszaHo Ha puc. 10.

[Tono6GHBIM BBIIIEONMCAaHHOMY CHIOCOOOM co31aauM B cioe Pecypceswl rpymmy AHUManus, B Heil
- oudmoreky bubdaunorexa Bumeokaunos#1. B oTkpeiBIIeMcs quanore Beioopa (ailioB i1 UIMIIOpTa
ykakeM nofaupexropuio ...\Lib\Animation. Beibepem daiin fluid_blue u Haxkmem skpaHHyr0 KHOIKY
OT1kpeITh. Comepxnmoe OMOMOTEKN BUIECOKIIMIIOB TIOKa3aHo Ha puc. 11.

B 3aBucuMOCTH OT pefakiMi HCTOIb3YyeMOW HHTETPUPOBAHHON Cpeabl pa3paboTKu — 0a30BOM
WM Mpo(eCcCUOHATIbHOM KOJMMYECTBO JOCTYIHBIX TEKCTYP U BUICOKIMIIOB B OMOJIMOTEKE Pa3IMIHO.
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m Budnuorera_ M zodpaskeHuiiil® |

brick_0220 ice ME1 [266x256) metal_ 011 2 stone 001 3 water 020 4
[2BEx256] [2BEx25E] [2BEx20E6] [2BExZ57]

Puc. 10. Cogepxumoe Oubmorekn budanorexa M300paske Huii# 1

| Bugnuorera_Bugeoknunoel®

fluid_blue 0 [32:32)

Puc. 11. Conepxumoe 6ubmorexu budamorexka_ Buaeoximnos#1

B kauecTBe BHIEOKJIMIIOB MOTYT OBITh HMCIOJB30BAaHbI MPAKTHYECKH JIFOObIC UMEroIecs (ailibl
dopmMaToB avi Wi mng.

[Toce mpoBeneHNs MOATOTOBUTEILHBIX MEPOIPUATHI COXPAHHM BBITIOJHEHHYIO padoTy, HakaB
JKE

JobGaBieHue coOCTBe HHBIX KOMIIOHEHTOB B 0MO/JIMOTEKY

Takxe B OUOIMOTEKE CYIIECTBYET BO3MOXHOCTH J100aBJICHHS MONBb30BATEIbCKUX TpaduyecKux
DIIEMEHTOB.

Hnst sroro HeoOxomuMo B cioe Pecypebl BBIOpaTh CYIIECTBYIONIYIO TPYIIy TpadudecKux
smemeHToB (I'D) mmubo co3gaTe HOBYIO. UTOOBI CO31aTh HOBYIO TpyIly, HeoOXonuMo Haxath 1K mbimm
Ha cioe Pecypcbl. B mosBuBIIEMCS KOHTEKCTHOM MeHIO BbIOpaTh Co3mpare rpynmy, 3arem
I'padpuyeckne 31eMeHTHI, Kak TOKa3aHo Ha puc. 12. B pesynbrate B cioe Pecypebl OyneT co3mana
rpymma I'padpuyeckue 3dnemMeHTHI_Ne (Tioq Ne moHMMAaeTCsl HOMEP CO37]aBaeMOid TPYIIIBI), KOTOPYIO MPH
HEOOXOAMMOCTH MOYKHO TePEeUMEHOBATH.

|ﬁ Cozgarte rpynny -k % TekoTel
i h F.omvposare [Cti+C) IE [patyecke_a NEMEHTEI

MNepeHMeHoBaTE. ..

! ‘:E' CeoiicTea

Puc. 12. KonrexctHoe meHio ciosi Pecypcebl

Utobsl co3naTh rpaduaeckuii 00bexT, Heooxoaumo 11K MpInm HaxaTh Ha BEIOPaHHYIO TPYIITy U
B MOSIBUBILEMCS KOHTEKCTHOM MEHIO BbIOpaTh Co3aaTh KOMIOHEHT, 3aTeM I'paduyeckuii_o0beKT.
[lanHast omepaiwsi moka3aHa Ha puc. 13.

g CosnaTe KOMNOHEHT  k |E T —

ﬁ Cos0aTe rpynny 3

W=, Coznare no wafnoHy. ..
Puc. 13. KoHrekcTHOE MEHIO Tpymmbl Ipa(uIecKux 3JIE€MEHTOB
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B pesymprate B cioe Pecypcel B BblOpaHHOH rpymme OygeT CO3laH  KOMIIOHEHT
I'padpuyecknii_o0beKkT_1, KOTOPBI 3aTEM MOXHO [IEPEUMEHOBATD.
UToOBl OTpeAaKTHPOBATh CO3/IaHHBIA OOBEKT, HEOOXOAMMO ABaXKAbl Haxath JIK MpIm Ha

BbIOpaHHOM KOMIIOHEHTE.
Hlanee pa3memniaeM Ha TosBUBLIEMcCsl dKpaHe rpaduueckue smeMentsl (I'9). Co3nanme
rpaduuecknx 0ObEKTOB OIMKMCAHO B MyHKTE 3.6.5.

KoHTpoJiIbHBbIE BONIPOCHI
OxapakTepu3yiTe S3bIK CIFCKA HHCTPYKIui IL.
B ueMm HazHaueHHe Mo UKaTOpOB B A3bIKe |L7?
Hazosure Tpu cmioco6a 11 BeI30Ba () yHKIIHOHAJIBHBIX OJIOKOB B si3bike IL.
Jlns gero ciysxat MoauUKAaTOPHI B si3bike 1L?
Yto Takoe omepaTop B s3bIKe |L7?
C moMonipro KaKoi KOMaH/Ibl IPOU3BOIAT IPSIMOE 00bSBICHHUE aAPECOB B si3bike |L?

akrowbdE



9%

JlaGoparopHasi padora Ne7 PazpaboTka mad/i0HOB rpaduye CKMX IKPAaHOB HHTETPUPOBAHHBIX
CHCTEM ylnpaBJieHusl

Jranbl pa3padoTKu mMAadJoHAa rpaduye cKOro IKpana

Oranel pa3paOoTKy 1abI0Ha 3KpaHa:

a) nobaBneHUE MA0JI0HA dKpaHa;

0) HacTpoiiKa MapaMeTPOB IKPaHa;

B) pa3mMenieHre rpadguueckux 31emMenToB (I'D) skpaHa u 3a7aHie CTaTUHECKHUX aTpUOYTOB;

') CO3JJaHHE apTyMEHTOB JKpaHa;

1) HACTPOMKa AMHAMMZHPYEMbIX aTpuOyToB ['3;

€) HACTpOMKa TMHAMWYECKUX CBOMCTB ['3;

) pa3MeEILEeHUEe KHOMOK M HACTPOMKA COOBITHI Ha UX HaXaTHE;

M) CO3JlaHre HeOOXOnMMMBIX rpadraeckux 00bekToB (I'O) 1 pa3MelneHre Ha SKpaHe.

JlaHHBIE 3Tambl MOTYT BBINONHATHCS B JIIOOOHM mociiefoBaTedbHOCTH. IIpu 3TOM 0053aTesbHBIMU
SBIISIIOTCSI OTallbl a U B.

[Ipumeuanve: Eciu y skpaHa He OyneT CO34aHO HU OJHOTO apryMeHTa, TO JIaHHBIA 3KpaH He

Oyner 3arpyxeH.
Paccmorpum npoekTupoBaHue madiioHa dKpaHa Ha mpuMmepe skpana PBC.

Jo0aBjieHue MAOJOHOB 3KPAHOB
[lepeiins B cinoil Il a610HBI_3KpaHOB, CO3/1aiuM B HEM KoMIOHEHT Jkpan#l. /{nsa sroro 1K
Mpi Ha cioe LlaGaoHbI_IKpaHOB BBHI30BEM KOHTEKCTHOE MEHIO, B KOoTopoM BbiOepem Co3aarh
KoMnoHe HT—IKpaH. [locnegoBaTensHOCTD eiCTBUI H300pakeHa Ha prc. 14.
Hanaenii skpan Oyaet rmaBHeIM. Ha Hem Oyner cxemartmdecku m3oOpakeH ydactok L[ITITH.
Co3manuM TakXKe 3KpaHbl HACOCHOMW, pe3epBYapHOro Mapka, CErnapaTopoB, TA30BOr0 YpaBHUTENS M SKpaH
TpeBoru. CIMCOK SKpaHOB TMOKa3aH Ha puc. 15.

m L”aﬁ.l'lI:IHbL':.;—_.___ |
@ Coaname komnoHeT v Jrpan
B Watnone_ -
@ 030aTh Fpynny r El [ paduyeckan NaHens
Wl afinaHe_
OrraeHAT [Chi+Z) MHEMOCHEME
EE:::a CucTema )
K.ompoeare [Chl+C)
% HDTD"'HHKL
nEpEHME-'HI:IBaTb___
* % Butmorer
“2" CeoiicTea

Puc. 14. Co3znanve xomnoneHra Jkpan B cioe Ll adsoHbI_3KpaHoOB
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[ NaEHEIH 3K paH

FEC

3H BHewHel nepek.adky
EO13
Tpana

3H BHyTpEHHEIR NEpek.aqkL

Cenaparop

JEpaH TPEBOrH

Puc. 15. Cunoii Il a6/10HBI_3KpaHOB

g

Hacrpoiika napame TpoB 3KpaHa

OTtkpoem co3ianHbii 5kpaH ABOMHBIM miemukoM JIK no mikrorpamme PBC.

3amaauMm pasmep dKpaHa M IBeT (oHa co3gaHHoro skpaHa JIK mo sneMeHTy CTpOKHM MEHO
Cepsuc — Ilapame Tpbl 3KpaHa.

Tak Kkak 3ammra KypcoBbIX MPOEKTOB MO AucIMIUIMHE «CHHTE€3 TEXHHMYECKUX CHUCTEM
YIPABJICHUS TPOUCXOAMT B MYJIbTUMEIMIHON ayIUTOPHHM C HWCIOJb30BaHHEM Mporpammbl PowerPoint,
TO ISl yIoOCTBa CO3AaHUs MPE3CHTAIMKA PEKOMEHIYETCS 3a7aBaTh pa3peleHue dkpana He 6onee 1024 na
768, 94TOOBI BCE ANEMEHTHI TpapuuecKoro QucIuiess ObUIM YETKO BUIHBI M ObUIM JOCTATOYHOW BEJIMYHUHBI.
Ucnonszyem paszpemenrie skpana 800 wa 600. [Tocie 3aganus HEOOXOAUMBIX MAPaMeTPOB 3aKPOEM OKHO
JIK mo xHorke I'otoBo. IlocnenoBaTenbHOCTD EMCTBUM MpeicTaBleHa Ha puc. 16.

ATNBTEPHATUBHO MOXKHO BBITIONHUTH JBOMHON mmiemdok JIK B moOoM cBOOOTHOM MECTe dKpaHa W
B OTKPBIBILIEMCSI OKHE CBOMCTBa 00BEKTa yKa3aTh pa3pelieHue U IBET (oHa.

™ C:/Program Files/AdAstra Research Group/MeToawuka. prj - MkTerpuposaHHas cpeaa

Paiin NMpoext Npaeka Cepeuc | Bug Okho Cnpaeka

2 Bﬁ % BripoBHsTE 4 / RBCR\JDM@I. g

=  llewmpupoars haskpae b [ [lapameTpbl 3KpaHa (Ixpani2)
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-8 @ Pastep skpana | 1280x1024 v Tun aHa
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@ Pecypcel ‘ [NapareTpel 3k paHa.
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Hau. nosvuma ecrinele. okHa % (2000 | Y (200 %
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Puc. 16. Hactpoiika napaMeTpoB 3KpaHa

Pazmemenue rpadguyeckux viemeHTOB (I'J) 3kpana u 3aqaHue cTaru4yeCcKUX aTrpudyTroB
UYrto6s! BBIOpaTh ['D 111 pa3MeleHus, Hy>)KHO BBITOJIHUTE CJIEIYIOLME JeHCTBYS:
- HaxaTh JIK Ha kHOmnke manesnu mHCTpyMeHTOB I'padmyeckue 3j1e Me HTBI, TIOKa3aHHOM Ha pUC.
17. Tlpu sToM BBIOMpAeTCs TOT IEMEHT, YbS WKOHKA BBIBEJ€HA HAa KHOIKY (RJIEMEHT, 3a/laHHBIA IO
YMOIYAHUKO JUISL COOTBETCTBYIOIIEH IPYIIbI, WIM IEMEHT, BLI6paHHLm panee);
EEINEEISET Y I T

Puc. 17. Ilanesns MHCTPYMEHTOB Fpa(l)nquKne 3J1e Me HTbI

- S It
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- mBaxael HaxaTth JIK Ha kHomke u 3arem Haxath JIK Ha wmkoHke TpeOyemoro ['D B
TOSIBUBIIIEMCSI MEHIO (MEHIO HE OTKpPBIBACTCS, €CJIM TPYINa COASPKUT TOJNBKO OAWH TpadudecKuid
AIIEMEHT).

Hamnpumep, va puc. 18 nokazano meHto rpymmbl [IpsMoyronsHUKH.

O™ & Bk
OO0 o =)

Puc. 18. Mento rpymms! IIpAMoyroJibHUKH

ITocne BBI60pa QJICMCHTA €TI0 MKOHKA BBIBOJAMWTCA HA KHOIIKY I'PYINIbI, KaK IIOKa3aHO Ha PHUC. 19.

NS

Puc. 19. [lanens uncTpymenroB I'padmyeckue 3j1e Me HTBI 1ocjie BEIOOpa COOTBETCTBYIOIIETO [0 13
IpyIIIbI

[Ipu BBIOOpE Tpaduueckoro sIeMeHTa PelakTop MPeJCTABICHUS] AAHHBIX MEPEXOAUT B PEKUM

pa3MenieHysi, Py 3TOM Kypcop Ha TpaduuecKOM SKpaHe MPUOOpPETAEeT BHI + Hanee B okue CJiom
HeoOxonqumo Haxatuem JIK ykazaTh cjoi, B KOTOPOM JODKEH OBITH pa3MeleH BbIOpPaHHBII
rpaduueckuii snement. Ecimm okHo CJjiom 3akpeiTo, To I'D Oyzmer pasMelneH B cjoe, B KOTOPOM ObLI
pasmenieH nociaeanuii ['D. B ciydae ecim ol oiuH, TO HEOOXOAMMOCTh B YKa3aHWM CJIOS OTTAacT.
[Tocne pasmemienuss ['D ero MOXXKHO TiepeMecTHTh B JApyrod ciiod. Jlajee MpomOIKHUTH TPOLEAYPY
pasmenienust ['D MOXHO 1ByMsi ciocOOaMu:

- meperaumrb D ¢ maHenMm WHCTPyMEHTOB Ha dkpaH (Mmeron drag-and-drop); mocie
pasmenieHus ['D uMeeT pa3Mepsl, 3aJlaHHbIe 0 ymMomdanuio, PI1/] nepexoaur B pexuM pelakTUpOBaHMS,
OKHO cBOMCTB ['D oTkpeIBaeTcs aBromarmdecku. [lpu meperackuBaHuMM € MaHENIM HMHCTPyMEHTOB [0
rpymn Pecypesl 1 O0beKThI Ha SKpaHe pa3MelaeTcs NepBblil pecypc/00BEKT NnepBoi OUOIUOTEKHY;

- TIEPEMECTUTh KYpCOp B HY)KHYIO TOUKY 3KpaHa W HaxkaTveM JIK ycTaHOBUTH TOUKY NPHUBSI3KU
I'D. Jlanee nmeicTBUSI TO pa3MelIeHHIO '3 MOTyT OTJIMUATHCS, OMHAKO JJIi OOJNBIIMHCTBA Tpaduyueckux
AIIEMEHTOB OHM CTaHAAPTHBI — TMEPEMEIICHHE MBIIIN TOCJIE YCTAHOBKM TOYKHW TPUBSI3KK BBIBOJIUT Ha
9KpaH o0pa3 I'D, mpu 3TOM OTPE30K OT TOYKU IMPUBSI3KU 10 TEKYILETO MOJIOKEHUS Kypcopa SBISIETCS
JIMarOHAIIBIO0 TPSMOYTONIbHUKA, OrpaHuumBaroniero ['D (eciau mpu TEepeMelIeHHMHd MBIIH yIepPKUBATh
Haxkator kiaBuity CTRL, psg I'D okakercs BmicanHbIM B kBaapat). [loBropHoe Haxkatue JIK mpuBomut
K pa3MelieHn0 rpaUaecKoro 3JIeMeHTa B BBIOpaHHOM TpaduueckoM cjoe (B psjae ciydaeB I
pa3Mmernenust ['D Ha sKpaHe JOCTATOYHO YCTAHOBUTH TOYKY MPHBS3KH).

Jns rpadudaeckux sneMeHtoB rpymibl Jlomanble M KpuBble Kaxaoe HaxaTtue JIK mocre
YCTAaHOBKM TOYKHM TNPUBSI3KM 3aJla€T Y3JIOBYI0 TOYKY (IPOMEKYTOUHYIO BepiuuHy). [l ycTaHOBKU
NOCJIEHEH BEpIIMHbI U BbIXOJA W3 pexkuMa paszMelenust 3tux [I'D HyxHo HaxkatTh [IK. Ilonoxenue
Y3JIOBBIX TOYEK, 33JaHHOE MPU Pa3MEIICHUH, MOKHO B JaJbHEHIIIEM U3MEHUTD.

st ormensl pazmetenust ['D B ero nporecce Hamo HaxaTh ESC.

IIpn mepeceuennm ['D BO3HMKAaeT HEOOXOAMMOCTH Pa3MECTHTh OAWH IO MoBepX IpPyroro Win
Hao0opoT. st aToro HyxkHO BeiAenuTh ['D JIK Mpimm. 3aTem Bb3BaTh KOHTeKCTHOE MeHtO [1K mpim u
BbIOpaTh IlepeMecTHTh HaBepxX [JsI TOro, 4TOOBI TIEPEMECTUTh HA OJWH YPOBEHb BBEpX WIH
IlepemecTHTHh BHM3 /I NEpEMEILIECHUS HA OAMH YpPOBEHb BHHM3. KOHTEKCTHOE MEHIO NPEICTAaBJICHO Ha
puc. 20. IIpumep BBITIONHEHUST KOMAaHIIbI NOKa3aH Ha puc. 21.

B kauectBe 3aaBmwkek Oe3 ympaBienus ucnoabdyeM ['O valve 1 w3 OHMOIHMOTEKH W3 TPYIIIBI
3aaBu:kku. PesepByap pazMecTnM Takke U3 OMOJIMOTEKH U3 rpymibl Pe3e pByapsbl.

[ocne pazmemnienust ['D HEOOXOIUMO HACTPOUTH MX CBOWCTBA.
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MNepeMecTiTe/ MacWT aMpOEaTE
MNoeepHYTE
FenakTHpoBaTE YSNoBEIE TONKM

Puc. 20. Bwi6op komanns! [lepeMecTurh BHI3

; 0)
a) J10 BBITIOJIHCHUS KOMAaHIIbI; 0) mocJie BBITIONHEHUST KOMAaHIbI.
Puc. 21. Brmonuenue xomannsl [lepemecturs BHE3 ¢ ['D TpyOa

I'paduueckuie 31eMEHTHI IMEIOT CIIEYIOIINE HACTpauBaeMble CBOWCTBA!

- aTpuOYTHI (CTATUYECKUE U TUHAMM3UPYEMbIC);

- IMHAMUYECKHE CBOWCTBA;

- (DYHKIMM  yTIpaBIICHYS.

DTU mapamMeTpbl OMNpeNessIoT BUI TpaduUuecKuxX 3JI€MEHTOB M BBINOIHSIEMbIE UMW (DYyHKIMH
OTOOpaXKCHHS U YNpaBJeHUs Npu paboTe B peaJlbHOM BPEMEHHU.

B nanHOM paznene omicaHO 3a/laHME CTAaTUUECKUX aTpUOyTOB. 3aJaHue JTUHAMUZHPYEMBIX
aTpHOYTOB OINMCAHO B IMyHKTE 3.6.6, TMHAMWYECKHX CBOMCTB — B MyHKTE 3.6.7, (QYHKIMI yrpaBiICHHSI — B
nyHkTe 3.6.8.

YV I'D Teker 3anaaum cBoiicTBo TekeT. Jlist aToro aBoiHbIM mierakoM JIK Ha TE€KCTE BBIZ0BEM
OKHO CBOWMCTB. DTO OKHO TPOJAEMOHCTPUPOBAHO Ha pucC. 22.

B none 3nayenue cpoiicTBa TeKCT BBECTH OTOOPAXKAEMBIN TEKCT.

AHaNorniHo 3ajath HeoOxomamMblie mapameTpbl cBodMcTB Koutyp, 3anuBka u LlBeT Tekcra.
Jlnst 3a7aHus TOTIONHUTEIBHBIX MAapaMeTpoB JaHHBIX CBOMCTB He0OXoauMo nBaxkabl JIK MbIm HaxkaTh B
nosie CBOMCTBO Ha TPeOyeMOM CBOICTBE.

Bce cBolicTBa, BbIJI€JICHHBIE KOPMUHEBBIM LIBETOM U NOJYEPKHBAHUEM, UMEIOT JOMNOIHUTEIIbHBIE
IapaMeTpbl, KOTOPbIE MOYKHO BBI3BATh JBOMHBIM HaxxaTueM JIK MbIllIM Ha Ha3BaHUM CBONCTBA.
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Puc. 22. Oxuo csoiictB ['D Teker

ITocne pazmemenust I'D u 'O nonmydaem skpan PBC, n3o0pakenHblii Ha puc. 23.

Prc. 23. KpaH PBC ¢ pa3Me111e1M rouro

Co3nanne apryMeHTOB 3KpaHa
B coorBeTcTBMM C TEXHMYECKMM 3aJaHMEM Ha NPOEKTHPOBaHME HEOOXOIMMO HA3HAYUTh
apryMeHrsl mabioHy skpaHa — merdok I1K Ha cozmanHOM maGuioHe 3KpaHa M BHIOOP M3 BBINAJAIOIIETO
crMcka myHkra CBolcTBa, Jajnee NEpexon BO BKIaAKy ApPrymMeHTbl. OKHO CBOICTB C OTKPBITOM
BKJIAJIKOH ApPryMeHTbI NIOKa3aHO Ha puc. 24.

HHrpopraauua APryreHTEl

LI ARSI N W) v|dh &

Hraa | Tun | Tun aaHHE | 3HAYEHME MO YrAONYAHMIO | MpueAzka | P naru | [pynna Ea. uzmepeHua K.ordraeHT apii
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Puc. 24. OkHO CBOICTB ¢ OTKpPBHITON BKJIQJKOW ApPryme HTbI

UTtoObl CO3/aTh apryMeHT, HeOoOXOAMMO HakaTh Ha KHomkKy 3. Ilocie storo TpeGyercs
HACTPOUTH MapaMeTphl ApryMeHTa.

OcCHOBHbIE MTapaMeTpbl apryMEHTOB U PeIaKTUPOBAHUE UX B IOJIE peAaKTOpa apryMeHTOB:

- Umsa — nMs aprymenra, 3ajaeTcsi 0 YMOTYaHUIO M MOXKET ObITh M3MeHeHo. [l mepexona K
PEIAKTUPOBAHUIO MMEHHM apryMEeHTa HYXHO ABaxkabl HaxxaTh JIK B mamHOoM mnose. MiMeHa aprymeHTOB
OJTHOTO M TOr'O K€ KOMIIOHEHTa JIOJDKHBI OBITh YHUKAJIbHBIMU.

- Tun — T aprymenra (INPUT, OUTPUT u INPUT/OUTPUT). Aprymenr tuma INPUT
npenHazHadueH i npuema 3Haudenwil, Tuma OUTPUT — nns nepepauum (3TO claenyeT y4WTBIBaTh IPH
npuBsizke aprymenra). Tunm INPUT/OUTPUT mmeeT camMOCTOATENbHBIA CMBICT TIPH BBI30BE NPOTPaMMBbI,
B OCTaJbHBIX cilydasx 3TOT Tur paBHo3HaueH Tury OUTPUT. Tum aprymenra BblOMpaeTcsi B CIHCKE,
KOTOpPBIN OTKphIBaeTCs Npu ABoMHOM Haxkatuu JIK B manHOM more.

- Tun AaHHBIX — THUN JAHHBIX apryMeHTa. TWN JaHHBIX BBIOMpAeTCs B CIHMCKE, KOTOPBIN
OTKpbIBa€TCA NpH ABOMHOM HakaTuu JIK B maHHOM mosie. DTOT mapaMeTp MODKEH YYUTBIBATHCS TPHU
NPUBSA3KE apryMEHTOB.

- 3HayeHHMe MO YMOJYAHHWIO — 3HAUECHME, YKa3aHHOE B 3TOM IIOJIE, UCTIONIL3YETCS MOHUTOPOM B
Cilydae OTCYTCTBMS NpPUBA3KU y aprymeHra. sl mepexoia K peAaKTHPOBAHHMIO ITOrO NapameTpa Hy)KHO
nBaXXIhl HaXaThb JIK B maHHOM TOJIE.

- IlpuBs3ka — mpuBsA3Ka apryMeHra K aTpuOyTy OMNpEIENICHHOTO KaHajda WIM K apryMeHTy
9KpaHa Wi nporpaMmbl. IIpu nBoiHOM Hakatmu JIK B 1aHHOM Ione Ha HSKpaHEe MOSBISIETCS JHAJIOT
BbIOOpa KOMTIOHEHTa/apryMeHTa sl IPHBSI3KH.

- ®aaru — ¢uary, yCTaHOBJICHHbIE JI1 apryMeHra. B crmcke, KOTOpBI OTKpbIBaeTcs Mpu
nBoiHoM Hakatuu JIK B 1aHHOM more, Al apryMeHTa MOTYT OBITh YCTaHOBJICHBI Cienyoume ¢raru:
HW, SL, NP, PO. Ot ¢rnaroB 3aBucur pe3yibTaT aBTONOCTPOCHHS/TPHUBA3KH KAaHAJIOB. ABTOINOCTPOCHHE
OIMcaHo B mpwiokeHuu .

- I'pynna — HOMeEp Ipymmbl, K KOTOPOM IPUHAJICKUT apryMeHr. /[ rpymmmpoBaHus Hy’KHO

BBIJICJIUTH HECKOJIILKO apryMEHTOB M Ha)aTh KHOIKY & I'pynnupoBars Bbliele HHbIe apryMeHTbI —
IO JTOM KOMaHAE BBIJEJICHHOW TIpyIe AapryMeHTOB AaBTOMATHYECKU IpucBamBaeTcs Homep. Ot
napamerpa I'pymma 3aBucuT pe3yibTaT aBTONOCTPOCHMS KAHAJIOB M3 peAakTropa apryMeHTOB.
ABTONOCTPOEHHE OIMCAHO B MpwiokeHuu I

- EauHunbl u3MepeHMsi — eIuUHMIBI MepeHus (WM YHUDUIMPOBAHHBIA  CHTHAM)
BbIOMpAIOTCSl B CIMCKE, KOTOpBIM OTKpbIBaeTcs mpu ABoiHOM Hakatuu JIK B nanHom mone. OT 3roro
napaMeTpa 3aBUCUT pe3yjibTaT aBTONOCTPOCHUS/TIPUBSI3KM KAHAJIOB Y3Ja M3 pPEIaKkTopa apryMeHTOB.
ABTOINOCTPOEHHUE ONMCAHO B MpwiokeHuH I

- KommeHnTapuii — xomMMeHTapuii K aprymenry. s mepexona K peJakTUPOBAHHIO 3TOr0
rapameTpa Hy)KHO JBakabl HaxkaTh JIK B nanHom mone [19].

Te aprymeHTsl, 3HaU€HUsI KOTOPBIX OyIyT oToOpakaThcs Ha SKpaHe, mmeroT Tun IN, a te, yto
3amaTes ¢ KiaBuaTypsl APM, oToOpa)aroTcsi Ha HSKpaHe M TEPechUIAlOTCS B KOHEYHOM WTOre B
KoHTposuiep, mveror tun OUT. B mpoueaype aBTONOCTPOSHMS KaHAJOB OT IIA0JIOHOB aBTOMNpPHUBSI3KA
apryMeHTOB OyJIeT OCYLIECTBISIThCS COOTBETCTBEHHO K aTpuOyram PeanbHoe u Bxoanoe 3HaueHue
KaHAJIOB. ABTONOCTPOEHUE OINMCAHO B NPIWIOKEHUM [

AprymeHTsl, 1511 KOTopbix 3anaH Tvl IN, He OynyT nmepecbulaThes B KOHTPOJUIEp, J1aKke €ClIM Ha
9KpaHe IJIsi 3TOro OyAyT cO3/laHbl HEOOXOJUMbIE MHCTPYMEHTHI. [103TOMY 711 aprymMeHTOB, 3HAUCHHE
KOTOPBIX OYyJIeT 3a/1aBaThCs HA dKpaHe, HeoOxoauMo 3aaaTh Tun OUT.

@nar NP, BeIcTaBIeHHBIN A1 apryMEHTOB, HE TMO3BOJUT CO3/1aBaTh COOTBETCTBYIOIIME KaHAJIbI
IIPU OIepalysaX aBTONOCTPOCHUS.

Coznanum aprymentsl 111 5kpaHa PBC. AprymeHTsl npeicTaBiaeHbl Ha puc. 25.

B namem mpumepe nist aprymentoB Cocrosinue 3aaB_Ne u Komanga ynp 3aaB_Ne (mog Ne
MOHUMAETCsl HoMep 3aJIBIKKH) ycTaHoBieH (uar NP, Tak kak JJi1 HUX He TpeOyeTcsl CO3/1aHHe KaHaJIOB.

HacTtpoiika ntnaamMmu3npyembix arpudyros I'J
Jlunamuzayueit aTprOyTa Ha3bIBa€TCS 3a/laHUE YCJOBUM €ro M3MEHEHHS B 3aBUCUMOCTH OT
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3HAYCHHUS TPHUBSI3aHHOTO aprymenra. [lpu nuHammzaimy aTpuOyTa TrpauuecKuil JIEMEHT CTaHOBUTCS
VHJIAKaTOPOM BBITIOJIHEHUS 3a/IaHHBIX YCJIOBUM.

IIpn pasmemennmn ['D Ha dKkpaHe BCe €ro JUHAMIBUPYEMbIE aTPUOYTHI IO YMOIYAHHIO
CTaTHYECKHE.

JluHamm3upyemble aTpuOyThl BBIJEICHB KOPUYHEBHIM IIBETOM M MMEIOT NoA4YepKuBaHUe. YTOObI
M3MEHUTh JJaHHbIE AaTpUOYThl, HEOOXOAMMO Ha)XaTh JABOMHbIM HaxkatueM JIK Mblnm Ha Ha3BaHMU
CBOICTBa U BbIOpaTh BUI AuHamusalmy, HakaB JIK mpiim B none HeT nnHaMu3anmu 1 BbIOpaB Hy>KHBIH
IIyHKT B PACKPBIBAIOLIEMCSI CIIUCKE.

Hraa Tun TN GaHHETK 3HAYEHWE MO YMOAHEHWID Mpuesska P naru
El'w:lpomaTMuecme_.uaBneHMe_,u.Ha|i1IN HEAL

Terneparypa |i1IN HEAL

[ aENEHWE_raz0B0H_LUarkK [i]IN HEAL

HpoeeHs idaiN  [RE]REAL

JpoeeHe_pazgena_das |i1IN HEAL

Homep_pesepeyapa |i1IN LISINT HP
CocroAnue_sane 1 daiN [REUSINT NP
KomaHaa_ynp_zane 1 by 0uT [REUSINT NP
CocToaHMe_3a08_2 gl REJUSINT NP
Koraraa_unp_saas_2 clOUT EEUSINT NP
CocToAnue_saas_3 daiN  REUSINT NP
KomaHaa unp_sas 3 by 0uT [REUSINT NP
CocTosHue_3ane_4 gii EEUSINT NP
Koraraa_unp_saas_4 clOUT EEUSINT NP
CocToAnue_sans_5 phai [EEUSINT NP
KomaHaa_unp_saas 5 iy 0uT [REUSINT NP
CocToAnue_sans B daiN REUSINT NP
Komanaa_unp_sae_f clgouT BEUSINT NP
CocToAnue_sans_T phai [EEUSINT NP
KomaHaa_unp_saas 7 gl 0UT [REUSINT NP
CocToAnue_sans B daiN REUSINT NP
Karanas_unp_sae_8 ch0uT REJUSINT NP
CocroAnue_sans_3 phai [EEUSINT NP
KomaHaa_unp_sas 9 clg0UT REUSINT NP

Puc. 25. Aprymentsl mabioHa skpana PBC

CymiecTByeT 6 BUIOB JTHHAMM3AIM:

- 3HAUCHUE — MHIMKAIMA 3HAYEHUsS apryMeHTra (TojibKo 1t aTpudyra Tekcr);

- Arg = KoHCT. — HAMKalWsl paBEHCTBA apryMeHTa 3aJaHHON KOHCTAHTE;

- Arg >= KOHCT. — MHIMKaIWs TPEeBBIIICHUS] apryMEHTOM 3a/aHHOTO TOpora;

- Arg & KoOHCT. — WHAWKAIWsl COCTOSIHMSI OWTOB 3HAYEHHS apryMEeHTa, 3aJaHHBIX MaCKOW
Koncranra. Eciu xotst Ob1 oivH Takoi 6ur ycranoBneH, naaumpyetcss UCTUHA, mnaue — JIOXb;

- Arg B 1Mana3oHe — MHAWKAIMA HAXOXIECHUSA apryMeHTa B 3aJaHHBIX JUAIla30HAX;

- Arg B UHTEpBaJie — MHIUKAIMA HAXOXKIEHHS apryMeHTa B MHTEpBaJlaX NPUBSI3aHHOIO KaHaja.

B 3aBucumMocTH OT BBIOpaHHOIO BHAAa MHAMKALMM MEHSIOTCSI MHCTPYMEHTBI — €ro
KkoH(purypupoBanuss. Ha puc. 26 mokazaHbl cBoicTBa JuHammsupyemoro atpudyra TekeT ¢ BUgom
IUHAMIBAIMA 3Ha4Ye HUe.

Tekct {TEECT

= B WHOME AWML 2HaYEHHE
MNpueaszka
= l'ﬂm Generic
Generic  #g
Puc. 26. CaoiicTBa nuHammsupyemoro atpuOyra TekeT ¢ BumoM nuHaMmzalmy 3HavYe HUe

[Tocie BbIOOpa BHEa [OMHAMU3ALMM HEOOXOAMMO YyKa3aThb MPUBSI3KY JIHUHAMM3HUPYEMOIO
atpuOyra. /[lnsa sToro HeoOxonuMo HakaThb Ha mnone 3HavyeHue mapamerpa IlpuBsizka. IlosiBurcs
nuanoropoe okHO CBoOMCTBA NPHBA3KH, KaK NIOKa3aHO Ha puc. 27.
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@ CBOHCTEA NPHEAZKH

- x|@| B B A &
Mraa Tun Tun AaHHBE | 3Ha4eHWe No YwondaHiia | MNpueaska | Praru | Fpynna | EqustepeHla | KobdeeHTapu #
EI'M.qpomamqecn(oe_,uasneme_p.ﬂaLb!_r_\_l_mFIEAL
Terneparypa ol FIEAL
DaBneHue_rasosoi_LWankKH [i]IN FIEAL
HYpoeeHs gV [REJREAL
HpoBeHE_pasnena_gas [i]IN FEEAL
Horep_pezepeyapa [i]IN USINT MP
CocToAHue_sa0e_1 dald [REUSINT NP
Komaraa_ynp_saae: 1 claouT [REUSINT NP
CacToAHWe_3308_2 N REUSINT NP
KomaHaa_ynp_sags 2 glyouT REUSINT NP
CocToaHue_ =308 3 N [REUSINT NP
K.omaHna_ynp_sans_3 gy ouT [REUSINT NP
Cormnanue sank 4 rdaiN [REISINT NP bt
< >
I loroeo ] [ OTtmena ] l OTEAzaTE ]

Puc. 27. JlnanoroBoe okHO CBOMCTBAa NPUBSI3ZKHU

B nanHOM OKHE OTOOpa)karOTCsl BCE apryMeHTHI 11abJioHa skpaHa. B HeM HeoOxoamMo BeIOpaAThH
HYXXHBIIl apryMeHr, K KOTOpOMY IpeAroiaraeTrcsi MpuBsi3aTh AUMaMM3UpyeMblil atpuoyr ['D. 3arem
clenyeT HakaTb Ha KHOIKY I'oToBo.

[Tocnie 3TOr0 HacTpaUBaIOTCS IPYTHE MapaMeTphl TUHAMU3AIMN.

Jnst Bupma nuHAMUBaImHM «3Ha4ueHHe» HeoOXommmo HacTpourh mapameTrp Popmar. Tounoe
OIMMCaHWe JaHHOTO TMapameTpa 3aaaeTcs B HoTaiwu CH.

O6o03nauenno (opMaTta MpeAlecTByeT 3HaK nporeHra (%):

- %d wm %1 — BBIBOJ 3HAYECHMS Kak 1ejoro co 3HakoM B opmate DEC;

- %0 — BBIBOJ] 3HAUCHHUS B BOCBMEPUIHOM (opmaTe 0e3 3HaKa;

- %U — BBIBOJ 3HaUeHMA Kak Iienoro 6e3 3naka B opmate DEC;

- %X — BeIBOx 3HaueHus B ¢opmate HEX 6e3 3Haka ¢ MCMONb30BaHUEM HIDKHETO PETHCTpa IS

- %X — BeiBOn 3HaueHus B popmate HEX 6e3 3Haka ¢ UCMONB30BaHUEM BEPXHETO perucTpa JJis

- %e — BbBOm 3HaueHus co 3HakoM B (opme [ — |D.mmmm e [sign]ddd, rne D — omun
JNEeCSATUIHBIM 3HAK, MMMmm — OJWH Wik Ooee MeCATHIHbIX 3HaKoB, ddd — Tpu nmecATHIHBIX 3HAaKa, Sign —
"+" WIn ll_";

- %E — ananor %e c ucnons3oBanuemM E BMecToO €;

- %f — BBIBOA 3HAaueHuWs co 3HAKOM B popme [ — |DDDD.mmmm, rne DDDD — onun win 6onee
JNECSITUIHBIX 3HAKOB. UWCJIO 3HAKOB Tepe]] MECSITUIHOW TOYKOH 3aBHUCHT OT BEJIMYHUHBI 3HAYCHUS, YUCIIO
3HAKOB TIOCJIC JIECSATUYHOM TOYKH 3aBUCHUT OT 3ampOIICHHONW TOYHOCTH. Uucio 3HakoB mocie 3amsiToi (k)
MOXET OBbITh 3a/1aHO TpU yKka3anmu Qgopmata B Buae %.<k>f;

- %Q — BBIBOX 3HAaueHUA cO 3HaKOM B f wim e gopmarte (B 3aBUCUMOCTH OT TOTO, B KAKOM W3 ATHX
IBYX (hOpMAaTOB TPECTABJICHHE KOMITAKTHEES I JIAHHOIO YHWCJIA, U TOYHOCTH). DopMaT € UCTIONb3yeTcst
TOrJa, KOrjaa roka3aTellb CTETeHd MEHbIe -4 Wik OONbIle WM paBeH TOUHOCTHU YHCIA. 3aMBIKAOIHe
HyJIM yJaJSIIOTCSA, IECATUYHAS TOYKA MOSBISIETCSA TOJNBKO TOTa, KOTrJla YHUCJIo APOOHO;

- %G — ananor %g ¢ ucnionb3oBanueM E BMecTo e.

Hacrpoiika nunamuye ckux cBoiicTs I'D

K nuramudeckuMm cBoicTBaM rpaUuecKuX JIEMEHTOB OTHOCSTCS HHAMHMYECKAas 3ajviBKa, 3
BUIa JAMHAMHYECKOM TpaHchopMmalni (nepeMenieHie, MaciTabupoBaHie U BpalleHHe) U AUHAMHYECKUA
KOHTYP.

Junamudeckue cBoiictBa ['D, Kak W JUHAMUBHPOBAHHBIE ATPUOYTHI, HCMONB3YKOTCA IS
rparaecKoro OToOpaKeHUsI 3HAYSHUI apryMEHTOB 3KpaHa Npu paboTe B peaJbHOM BPEMCHIL

JuHaMideckue CBOMCTBA HACTpPAMBAIOTCS COOTBETCTBEHHO Ha BKJIaakax JImHammyeckas

3asmmBKa ( 3"), Juuamuve ckuii KOHTYp () u [luHamMuye ckasi Tpancdopmanust ('ﬁ') okHa CBolicTBa
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00bLeKTA.

PazmMemieHue KHONOK M HACTPOHKa COOBITHI HA UX Ha’KaTHe
[Tociie co3manmst SKPAHOB IS KAXKIOT0 00BEKTa CO3/1aIMM KHOTKH JiJisl HaBuraimm B HM L.
Hnst sroro Bocnonb3dyeMcst JIK wmbimm, BbiOepeM HKOHKY rpaduueckoro snemenra (I'9)

«Kuorxm» %! 3arem pa3smecTuM KHOINKYy Ha skpaHe HMI. [lasee B aBTOMaTH4ECKHA OTKPBIBLIMXCS

cBoiicTBax I'D “Kuorki”” — OCHOBHBIE CBOICTBA B

obnmactu TeKeT ykaxkeM TEKCT, pacrioiaraeMblii Ha

KHOTKe. 3aTeM oTkpoeM BkIanaky JdeiicTBue u memakom [1K B o6mactu mousePressed B oTkpbIBIIEMCS
BBIMAJIAIONIEM MeEHIO BblOepeM NyHKT IlepeidiTH Ha 3KpaH, B KOTOPOM YKa)X€M, Ha KaKOM SKpaH
NIEPEXOIUTh B CiTydae Ha)KaTWs KHONKH, KaK TNoka3zaHo Ha puc. 28. Kuomka Oymer paboTaTh B pexuMe
MPB, eciu mpoekT 3amycTurh B mpodaitnepe. [lepexom Ha SKpaH BO3MOXEH, €CJIM SKpaH, Ha KOTOPBII

NIEPEXOJIAT, COACPKUT XOTS ObI OMH apryMEHT.

| M5 Ghell Dig

v[e v=[=E|= B 7 I

CeolcTES OfbErTS

x’ﬁ

= [E [¢ |

KHDI‘IKa

CeoficTen | 3HauEHWE

Cofiemra
= mousePressed
-~ Mogreepaaenme  False

- CurHan False

ﬁ Pecypos |
ﬁ Ll aBnoHE_Nporpatdr _|

MMepeHTH Ha akpaH E] @ Ll a6N0HE_3KpaHoE

4 Jkpanttz

Hagurarop npoekra

e X e

CRE R A E

e

| @) Pecupcel

| F= Kananw

Puc. 28. 3amanve coObITUI

[TomyuuBumiicss »KpaH mMokas3aH Ha puc. 29.

Puc. 29. Dxpan PBC c pa3

IpY Ha)KaTHM Ha

KHOIIKY

MEIIEHHBIMH KHOTIKAMH

Co3nanue rpaguyecKkux 00beKTOB

HobGaBum B cnoii Pecypebl B HEOOXOOUMYIO Tpymily rpaduuecKuii 00bEeKT

. JlobaBneHue
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rpadpuueckux 00bekToB (I'O) ommcano B myHkTe 3.5.2.

Paccmorpum cozpanre I'O Ha npuMepe 3aBKKH C TIPUBOIOM.

B nHamem ciiyaae no6aBum B cioit Pecypebl B rpymmy 3agBuskku 'O u nepenmeHyeM €ro Ha
valve 2.

Pasmemenrie I'D u 'O ananormuHo pasmenienno Ha dkpane ['D u 'O u nonppoOHO ommcaHo B
nyHkre 3.6.4.

Pasmectum I'D Knanan u Knonka.

T I'D Kaanan 3aganum clie Iyrolime CBOMCTBA:

- Marepunan—Marepuaab=30I10T0;

- @opMa KJanaHa= v ;

- dopma mpusona= T .

Jlis arpuOyra LlBeT mpuBoAa 3amaguM THIl JUHAMI3AIMA Arg B JUana3oHe. 3aaaguM
npuBs3Ky atpuoyra. s sroro JIK mpimm HaxkmeMm Ha KHOTKY B monie IlpuBsizka [4]. B nosiBuBLIeMcs
okHe n00aBuM aprymeHT CocTosiHMe 3aJ]BHMKKH, KaK OIKMCaHo B myHKkTe 3.6.5. 3amanuM JaHHOMY
apryMeHTy CBOMCTBa, Kak mokazaHo Ha puc. 30.

Hram Tun Tun paHHER
COCTOAHHE _ Sa0EHHIKH rdg1M LISINT
Puc. 30. CgoiicTBa aprymenra I'D valve_2

[Tocne sToro HasxkmeM kHOTKy I'oToBO.
Cozganum 5 nuanasoHoB. HactponM Hx, kak nokazaso Ha puc. 31.
=" dWanasoHe
4 [nanazoH oo _
+ Nuanazod 11
+ QuanazoH 24
+- NuanazoH 4 4 I
+- [uanason 35 I

Puc. 31. /lnanazonsl auHammsaipum it aTpuOyra LiBeT mpuBoaa

Jns I'D Knonka 3agaauM CBOWCTBA, Kak TIOKa3aHO Ha puc. 32.

!Tem:T [CocToanue sapeuxku] OTepisarp
=" Baa, WHm Ak AL AW Arg B AManasoHe
MNprEAzka CocToAHME_SanBMHHKM
= NuanazoHe
Mononezosate pecypce Falze

+- Nuanazod 00 OTEpeme
+- AunanazoH 1 4 Zakpeme
+- Nanazod 4 B AEapua

Puc. 32. Atpudyt Teker I'D Knonka

Jns xHomku 3agaaum coObitve Ilepenars 3Havenme. Tum mepenauu Ilpsimoii. B kauecTBe
NpUBS3KKA BbIOEpeM aprymenT KomaHaa ynpasiie HMSI 3aJIBHKKOM, JUJIT KOTOPOro 3aJaJuM CBOMCTBA,
npeCTaBJICHHbIE Ha puc. 33.

HMtan Tun Tun naHHER
CocToAHME _San EMHKM [ile LISINT
K.OMaHLS_UNpaBneHA_sanewkkodr i OUT BEUSINT
Puc. 33. CaoiictBa aprymenra I'D valve 2

[Tone 3nayeHue 3a1anuM paBHBIM 1, 4TO OyIET COOTBETCTBOBATH CMEHE COCTOSHUS 33 IBIDKKH.
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Ha puc. 34 m3obpaxen ['D valve_2 mocie BBIIICONMCAHHBIX ONEepalIHii.

d

Orepdzakp

Puc. 34. TD valve 2

Pasmectum coszmannbiii I'D Ha mabnone skpana PBC, xak ommcano B myHkre 3.6.4. B Hamem
npumepe Ha dkpane PBC momkHO OBITH 9 ympaBiseMbIX 3aJBIDKEK.

ITocne pasmernenus aBoMHBIM HakaTeM JIK Mbimm Bb3oBeM OKHO cBoiictB I'D valve 2.
[TpuBsixeM A KaXKIou 3aIBIDKKU aTpUOYTHI CocTosinue 3aBUHKKH u
Komanna ynpaBieHusi 3aiBMKKOl K COOTBETCTBYIOIIMM aprymeHram 1mabioHa »kpana PBC
Cocrosinue_3an_Ne u Komanaa_ynp_3aas_Ne (mog Ne noHnMaeTcst HoMep 3aBIKKH).

KoHTpoJibHBbIE BONIPOCHI
1. Ilemm pa3paOOTKH HHTETPUPOBAHHBIX CHCTEM YIIPABIICHIS
2. 3amauu pa3pabOTKH HHTETPUPOBAHHEBIX CHCTEM YIIPaBICHUS
3. Bo3moxnHOcTH pa3paboTKi HHTETPUPOBAHHBIX CUCTEM yIIPaBICHUS
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JlaGoparopuas padora Ne§ PazpaboTka mad/i0HOB IPOrpaMM HHTETPHUPOBAHHBIX CHCTEM
ynpasJjie HUsl

OO6mive cBesieHus O SI3bIKaX MPOrpaMMHUPOBAHUS

B mponuiom 06onblioe KOMMYECTBO S3BIKOB TMPOIPAMMHUPOBAHMS, CBS3aHHBIX C KOHKPETHBIM
MPOM3BOJIUTEJIEM M B TOW WIM MHOW CTETICHH yaoBJeTBOpsromux ooummM ctangapram (DIN 19239, DIN
19237, DIN 40719 Part 6 and VDI 2880), mopoxmanmo maccy mpobiem. Bce 310 mpuBesno k
BO3HMKHOBEHHIO Pa3HOOOPA3HBIX PEICHUA. SI3bIKM TpOrpaMMHUpOBaHMS pesichHbIX auarpamm - ladder
diagram (LD), ¢ynkimoHansHeIx OsokoBbIX auarpamMm - function block diagram (FBD) u cmmcok
MHCTpYKImi - instruction list (IL) cdopmupoBammch mMOCTENEHHO MO BIMSIHAEM MHOTHX Y4YaCTHHKOB
PbIHKa BMECTE C Pa3JIMYHBIMHU BEPCHSMU sI3bIKA IOCJICOBATEIBHBIX (DYHKIMOHAIBHBIX cxeM - Sequential
function chart (SFC), rakux kax Grafcet, GRAPH 5 and CSF to DIN 40719 Part 6. Tem He McHee
AJIEMEHTHI SI3bIKAa Y pa3HbIX MPOM3BOAMTENICH OTIMYAIMCh, U BCETAa CYIIECTBOBAIM MaIlMHO3aBUCHMbIE
0COOEHHOCTH A3BIKOB, KOTOPbIE MPUXOAWIOCH YUHUTHIBATH.

Jnst Toro, 4toObl pemmMTh 3Ty MNPOOJIEMY, MEXKIYHAPOIHBIM HIEKTPOTEXHUYECKU KOMUTET
(MBK, IEC) pazpaboran cTaHmapT TEXHOJOIMUECKHX SI3BIKOB IporpamMMupoBaHus KoHrpouiepoB [IEC
61131, TpeThs 4acTh KOTOPOTrO OIMCHIBAET sI3bIKHM NMporpamMmMupoBanus [1JIK.

Mexnynaponssiii crannapt IEC 61131-3 onmceiBaeT clie1yromme sI3bIKK IPOrpaMMHUPOBAHUSA :
a)rpaduuecKue sS3bIKHU:

1) nocnemoBatensHbIX dyHKIMOHANBHEIX cxeM (SFC);

2) peneimpix auarpamm (LD);

3) (GyHKIMOHAL HBIX  0JI0KOBBIX quarpamm (FBD);

0) TEKCTOBBIE SI3BIKU:

1) cmicox mmcrpykmmit (instruction list - 1L);

2) crpykrypupoBaHHbI# TekcT (Structured Text - ST).

CuHTakcuc 3TUX SA3BIKOB JeTalbHO ommcad B craHmapre IEC 61131-3, tak 4TO monb3oBaTesb
HalIeT OJUH M TOT K€ CHHTAKCUC BO BCEX MaKeTax, MOJJEPKMBAIOLMX 3TOT craHaapr. ['paduueckoe
NPeJICTaBICHUE TPUKIIAHBIX NMPOTPAaMM - 3TO TUIHMYHAST 0COOEHHOCTH mporpammupoBanusi PLC. B To xe
BpeMsl TEKCTOBBIC SI3BIKM IIMPOKO WCIONB3YIOTCS JJIS TMPOrPAMMHPOBAHHS KOMIIBIOTEPOB. SI3BIKH
NPOrpaMMHUPOBAHKSI OTPE/ICNICHbl B CTaHAApTE TaKUM 00pa3oM, 4TO JOIMYCKAIOT pa3pabdOoTKy MPHIOKEHUS
Ha CMECH 3THX SI3bIKOB, KOTOpas BIIOCJICJCTBHH COOUPAETCS B CIUHYIO HCTIONHSIEMYIO mporpammy. Kpome
TOr0, CTAaHAAPT OTKPHIT JJIS UCTIONIL30BAHUS JIPYTUX SI3BIKOB MPOrpaMMHUPOBAHUS.

B Trace Mode umeroTcst ciieyroIme sI3pIKA MporpaMMHUPOBAHUS :

a) ST-nporpamma;

6) SFC-nuarpamma;

B) FBD-nuarpamma;

r) LD-nuarpamma,;

1) IL-nporpamma.

IIporpamma Ha si3pike ST mpencrtaBiser co0Oi MOCIETOBATEIbHOCTh TPEIJIOKEHANA HITH
BbIpakeHnil. SI3pik ST TOXOK Ha A3BIK mporpamMmmupoBanusi C++, TOITOMY AJisi MPOrPAaMMHPOBAHKS Ha
ST HeoO6xoquMO 3HaTh CHHTaKcHC si3bika C++.

S3pik SFC mo3BossieT co3pgaBaTh MNporpaMMbl B BUIE ajdropurma, coctosuiero m3 SFC-maros u
SFC-nepexomoB.

FBD-mporpamMmma mpejacTaBisieT coOOi LEToYKy (quarpaMmy) TMOCIEI0BATENFHO BBITOTHIEMBbIX
(YHKIMOHATBHBIX OJIOKOB. Y 100cTBOM co3nanmsi FBD-mporpaMmbl sIBISIETCS MCTIONB30BAaHUE TOTOBBIX
0710KOB (BBIOOpP M3 CIHCKA) W HATJISITHOCTH OTOOPAXKEHHSI CO3/JaHHON MPOTPaMMBI.

LD-mporpaMmma  mpeAcTaBiseT  COOOH  AWarpaMmy — TOCJTEIOBATENHHO  BBINOIHAEMBIX
¢byHKimoHanbHbIX  OnokoB. Ilporpamma Ha si3bike IL  mpencTaBmsieT coOol MOCHEIOBATEIbHOCTD
MHCTPYKIMII acceMOJiepHOro Tuma, HO 0€3 OpUeHTalM Ha KOHKPETHYI0 MHMKPOIPOLECCOPHYIO
apxurektypy. SA3biku LD u IL OTHOCAT K HU3KOYPOBHEBBIM SI3BIKAM.

JTtanbl pa3padoTKu MA0JI0HA IPOrpaMM

OcHoBHbIE ATanbl pa3paboTKy M1a0JI0HA TPOrPAMMBI:
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- co3/1aHKe MabJIoHa MPOrPaMMBbl;

- CO3JJaHHe apryMEHTOB IIA0JI0HA MPOrPaMMBbI;

- BBIOOp s3bIKa TNPOrPaMMUPOBAHMSI U CO3JAHWE TPOrpaMMbl Ha BBIOPAHHOM  SI3BIKE

HporpaMMHUPOBaHNS;

- KOMIIWIAIMS | OTJIAJKa MPOrPaMMBL.

Kak u B cimydae ¢ skpaHaMu, TaHHbIE STallbl MOTYT BBITIONHATHCS B JIFOOOM MOCIIEI0BATEIHHOCTH.
Taxxke B OO0 MOMEHT MOYKHO BEPHYTHCS K JTFOOOMY dTamy.

Paccmorpum  pa3paborky mabioHa TporpaMMbl HAa TMPUMEPE MPOrpaMMBbl  yIPaBIICHUSI
3aJIBIKKOM.

Co3panue mad10HAa NPOrpaMMbl

[Mpomomkast pa3pabOTKy mpoekTa, co3aaauM MabJioHbl mporpaMM. UToOBI 100aBUTH MMIA0JIOH
nporpaMMEbI, B JIeBOM OKHe HaBuratopa npoekra JIK Beidepem cioit LIl a610HbI_mporpamm, 1o IerdaKy
[1K BbI30BEM KOHTEKCTHOE MEHIO U BhiOepeM Co3xarh kKomMnoHe HT—IIporpamma. KonrekcTHoe MeHIO
MOKa3aHo Ha puc. 35.

|
—
£ WatnoHe np [
= p|1-.ﬁ CosaaTe KOMNoHEHT  » | (G5

M= WatnoHe_ak ﬁ CosaaTe rpynny I

Mporpatdaraa

Puc. 35. Co3nanve mabsoHa mporpaMMbl

HasBanme nporpaMmMbl MOXHO NEpeMMEHOBaTh. JlJIT 3TOro, BBIAEIMB CO3JAaHHBIA KOMIIOHEHT
JIK, m3MeHnM ero uMsi Ha Hy»HOE.

[IepenmenyeM nporpaMMy Ha YHpasjie HUe _3a]BHKKOIA.

Jnst ynobcTBa co3/1aHHbIE MIAOJIOHBI MPOrpaMM MOMKHO IpyHIMpoBaTh. s 3TOro HEOOXOIHUMO
[IK mpimm sHa cnoe IlladJjioHbl_mporpamMm BbI3BaTh KOHTEKCTHOE MeHIO U BbIOpath Co3parb

rpynny— I'pynmna. ['pymmbel MOXKHO Taxkke CO31aBaTh BHYTPH APYTUX IPYIIL

Co3naHue apryMeHTOB IIa0JI0HA NPOTPAMMBI

B cooTBeTcTBMM C TEXHMYECKMM 3aJlaHMEM Ha NPOEKTHPOBaHME HEOOXOIMMO HA3HAYUTh
apryMenrsl 1malyioHy mnporpammbl. Jlig storo naBoiubiM mienukoM JIK Ha co3nanHoM 1maGuioHe
NpOrpaMMbl OTKPOEM OKHO pellakTopa IabioHOB mporpaMM H, BblaeauB JIK NHyHKT AprymeHTsl,
nepelneM B TaOMMUHBIA penakTop aprymenroB. Co3gaauM apryMeHTbl Uil JAHHOTO IabiioHa
MpOrpamMMbl, KaK OIMMCAHO B MyHKTE 3.6.5.

Aprymenrsl, 1y Koropblx 3axaH Tun IN, He Oynyr MEHATHCS B PpE3yJIbTATE BBIIOIHEHUS
NporpaMMbl, J1a)ke €CJIM B MporpaMme OyayT MpHCYTCTBOBAaTh onepaimu npucBoeHusi. Ilostomy nis
apryMeHTOB, 3HaYCHHE KOTOPBIX OyIeT 3aJaBaThCsi B porpaMmme, Heooxoammo 3aaath Tl IN/OUT wm
OUT.

B FBD-guarpammax apryMeHThl, THIl KOTOPBIX 3a4aH 3HaueHueM |N, MokHO npuBsi3aTh TOJNBKO
ko BxogaM FBD-610koB; 3HauenneM OUT — k Beixonam FBD-610k0B; IN/OUT — ko BXomaM U BbIXOgaM
FBD-6:10K0B.

Ha puc. 36 mpencraBieHbl HEOOXOAWMBIE apryMEHTHI, CO3JIaHHBIC JIJIS ITaOJIOHA TPOrpaMMbI
YnpasiaeHue_3a1BHKKOM.

M T THII X aHERX

;Knma}m & VITDAETSHMA I£]i IN/OUT T.TS INT
CDETDHE{E_BMBMHI—EDUT T_TSII-IT

SaRpHETEH flgour  [REjrsINT
OTEPETE phour  [AjUsINT
Araprm dy1n RYr=INT
OrRpETa dy1n RYr=INT
SampmTa dym RE|T=INT

Puc. 36. AprymeHTsl nporpaMMbl Y IIpaBJie HHE _3aiBHKKO M
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PazpaboTka nporpamMmmsl
[Tocne ompeneneHust BXOAHBIX M BBIXOAHBIX AapPryMEHTOB MPUCTYIUM HEMOCPEACTBEHHO K
pa3paboTKe MPOrpaMMBEI.
B nanHoM mpumepe paccCMOTpUM HallMCaHUE IMPOrpaMMBbl Ha si3blke mporpammupoBanus ST.
Hust osroro Beimemim JIK mMmsi co3maHHOro maliioHa MPOrpaMMbl M B TIOSBHUBIIEMCS JHAJIOTe
BBIOOpA sI3bIKA TIpOorpaMMupoBanms ykakeM ST mporpammy, kak rmoka3aHo Ha puc. 37.

& Buiop Azbika [porparaiHpoEaHKA g|

BrifiepuTe ASEIE NPOrpartHPOEaHMA BYHKLHM:

(&) 5T nporparra
() 5FC amarparra
(") FED auarpardma
() LD guarparra

) IL nporpararma

| Crpaeka | ’ MpUHATE H OtreHa ]

Puc. 37. OxnHo BBIOOpA SI3bIKa TPOrPaMMHUPOBAHKS

[Tocne BbIOOpa sI3bIKa MPOrPaMMHUPOBAHKS MOSIBISETCS] 3arOTOBKA MPOrpaMMBbl, MPeICTaBICHHAS
Ha puc. 38. Ilocne xmoueBoro cnioBa PROGRAM unyT 0O0BsIBIICHUS apryMEeHTOB TIPOTPaMMBL.

TekcT, BBIZCICHHBIA CEpbIM IBETOM, HeNb3s pelakTupoBaTh. JlaHHblii Oiok  OymeT
ABTOMATHUYECKU OOHOBIATHCS MPU OOABIICHHH, M3MEHECHUN WIN yJAJICHAM apryMEHTOB.

PROGERM

VAR THOUT EKoMamna yopaenerma : USINT; END VAR
VAR OUTPUT CocToREMe Zanerokri - USINT: END VAR
VAR OUTPUT Zawpurs : WUSINT: END VAR

VTAE OUTPUT OrrxpuTe : WSINT; END VAR

VAR INPUT Aspapmrs : USINT: END VAR

TAE INPUT Orxpmra : USINT: END VAR

VAR INPUT Zawpura : USINT; END VAR

END PROGERM

Puc. 38. 3aroroBka nporpaMMbl

TekcT mporpaMMBbl 3aHOCUTCST B GeJtoe Toje.

B TRACE MODE 6 onpenenensl cleAyoomuie ONepaTopbl, oOpasyronme mnpeaioxkenns ST-
pOrpaMMBbl:

—  return;

- i

— Case,

—  while;

—  repeat;

— for;

— break;

- exit;

— continue;

— goto.

Tarxke mnpM HamMcaHMM [pOrpaMMbl Ha s3biKe ST MOXKHO WCIONB30BAaTh CHMBOIBHEIE
OIIEPaTOPBI:

— apudmermueckue omepaTtopsl (+, -, /, *, %, mod, **);

— moburoBeie omeparopsl (&, |, Xor, ~, <<, shl, >>, shr, rol, ror);
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— orepaTopsl cpaBHeHus (==, I=, <>, <, >, <=, >=);

— gormaeckue onepatopsl (||, &&, !, or, and, not);

— omeparopsl mprcBauBaHus (=, =).

[TonpoOHoe ormMcaHue BBINICTICPEYNUCIICHHBIX OMEPaTOPOB MOKHO Haittu B cmpaBke TRACE
MODE B pazgene IlporpammupoBanune aaroputmoB—> Onucanue s3pika Texno ST— Omneparopsl
si3bika Texno ST— Oneparopsl Texno ST.

Texct mnporpamMMmbl YmnpaBjieHHe 3aABHKKON, a Takke BCE OCTaJbHblE pa3paboTaHHbIE
1a0JIOHBI TIPOrpaMM TIPEICTABICHBI B Mpwiokennu E.

OTtnanka nporpamMmbl
O0ume cBenenust

CpencTBa OTJIAQJKU BKIIOYAIOT B C€0sl HECKOIBKO PEKUMOB HENPEPHIBHOTO U TOIIATOBOrO
BBITIOJIHEHHST TIPOTPAaMMBI C BO3MOXKHOCTBIO YCTAHOBKM TOYEeK ocTaHoBa. [l 3amycka tpebyemoro
pekuMa OTJIaJKU MOYKHO MCTIONBb30BaTh KoMaHnbl MeHI0 IIporpamMma riaBHOro MeHIO WM aHAJIOTUIHbIE
KOMaHIbl TaHeJIM MHCTPYMEHTOB oOTjJaauuka. J[iag BbIBOAa CiIyeOHBIX COOOIICHHMI OTJIag4yuka Hu
KOMIWIATOpA MpPEeAyCMOTPEHbI CHEMAIbHBIE OKHA.

Otnagka nporpaMMbl BO3MOXKHA TOJILKO MOCJIE €€ YCIICIIHOW KOM WIS L.

B IHCTHHre TEKCTOBBIX NPOrpaMM TOYKa OCTaHOBa o0o3zHauaercs 3Haukom @. IIpu nomarosoit

OTJIaJIKe TeKYIHil 1mar 0003Ha4aeTcs 3HAUKOM h", KaK MoKa3aHo Ha puc. 39.

h— | if(Cocrommme =Zane S==CocromRmme oTEp) THEN
¥porers PEC=¥popeHn_PEC-IIprpocT;
end if:
. ¥porens_ pazgemna daz PEC=¥Vporens_pazxena $a=z_ PEC-IIpmpocT;

¥porenms PEC=¥porpemes PEC-IIpmpocT;

Puc. 39. Ilporpamma B pexxuMe OTJIAJKH

B mporpammax, 3aJaHHBIX B rpaMuecKoM BUIE, 3aKIaJKH, TEKYIH IIar U TOYKH OCTAHOBA
0003Haual0TCsl COOTBETCTBYIOIMM IIBETOM, KaK Moka3aHo Ha puc. 40.

1 1 1
= e = = -_——d - - - - -

3iSE-'
a9
0.

Puc. 40. FBD-auarpamma B pexxume OTJIaIKU

IlaneJib HHCTPYMEHTOB OTJIATYHKA
Mento IIporpamma riaBHOro MEHIO U NAHEIb MHCTPYMEHTOB OTJIaJUMKa COAEPXKAT CIIEAYIOLIHeE
KOMaHJIbI U1 3aIlycKa TpeOyeMOoro pexuma OTJIaJKd U HACTPOUKU MapaMeTpoB PelaKTOPOB IPOrpaMM:
EY - xommumamma (F7) — 3amycTHTS KOMIMIAIMIO TIPOrPaMMEL;
W - ycraHoBuTH/ymamurh TO4Ky ocTaHoBa (F9) — yCTAHOBHTB/yIalHTh TOYKY OCTAHOBA
HporpamMMBbl;
- ynamurb Bce Touku octaHoBa (CtrH-Shift+F9) — ymamurs Bce TOUKM OCTAHOBA MPOrpaMMBbl;

A . ctapt (F5) — 3amycTurh BHINOMHEHHE MPOrPaMMBbI B HETIPEPHIBHOM PEXKHUME;
} - BemonsATs 10 Kypcopa (CtrH+F10) — 3amyCTHTh BBINOIHEHHE MPOTPAMMBI B HETIPEPHIBHOM
peKUMeE 10 TeKYIIEH MO3UIMU  Kypcopa;
# - rtpaccuposka (F11) — 3amycTWTh MOMIATOBOE BBINOTHEHME MPOIPAMMEI C IIOMIATOBBIM
BBITIOJTHEHHEM BBI3bIBA€MbIX (DYHKIUIA,
% - mar (F10) — 3anycTUTh NOMIATOBOE BHIIONHEHHUE NPOrPAMMbI C BBITIOTHEHUEM BhI3HIBAEMBIX
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(YHKIMIT B HETIPEPHIBHOM PEXKHUME;

{# - Boittu w3 Qymxpm  (Shift+F11) — BHMOMHUTE TeKyIIyo (QyHKIMIO/IPOrpaMMY B
HETIPePBIBHOM DPEKUME (JOCTYIHO B PE)KUME OTJIAJKH);

T - crom (Shift+F5) — BbIfTH U3 pesKHMa OTIIAKIL
- TOCMOTpeTh 3HaueHue nepemenHo (Shift+F9) — oTkpeITh nuanor BeICTphIA mMpocMOTp

(IOCTYIHO B peXHME OTJIAJKH);

- IEPEMEHHbIE — OTKPBIThH/3aKPBITh OKHO MePEeMEHHBIX;

#l - cTek — OTKPBITH/3aKPHITH OKHO CTEKA BHI30BOB (DYHKITHIL,

(3 - cOOOMmEHNT — OTKPHITH/3aKPHITh OKHO COOOIIEHMH KOMITIATOPA M OTJAI4HKa.

OKHO MpocMOTPAa e peMe HHbIX

JlaHHOE OKHO BKJIIOYaeT B ce0s B BHAE BKIAJOK 5 OKOH INPOCMOTpa TEKYUIMX 3HA4YEHWH
MIEPEMEHHBIX U MOKa3aHO Ha puc. 41.

B okne JlokanbHbIe 0TOOpaxaroTcs NEpeMEHHbIE TEKYILETO MPOrPAMMHOIO KOMIIOHEHTA.

B okxHax AprymenTsl, ['1o6anbuble 1 Tekymas cTpykTypa oToOpa)katoTcsi COOTBETCTBEHHO
apryMeHThI, ITI00aJIbHbIe TIEPEMEHHBIC M NePEeMEHHbIE 00BEKTA.

Mrm TunganHer | Jecanudoe | Wecthaguarvpuudoe | OeoudaHoe
CocToanye_zaae_1 USIMT 1] 1EH#00 2R00000000
CocToarwe_zane 2 USIMT 1] 16400 2R00000000
CocToadye_sans_3 JSINT I 16400 200000000
CocToAnye_sane 4 USIMNT 0 TEHO0 2800000000
CocToaHwe_zane B USIMT 1] 16400 2R00000000
Ypoeere_PELC REAL i 16HO0000000 2R00000000000000000000000000000000
Ypoeere_pazaena_odas_PBCREAL 1] 1EH#00000000 2R00000000000000000000000000000000
CocToAnqe_sane b USINT 0 TEHO0 2100000000
Mpupoct REAL 1 1EHO0000001 2R00000000000000000000000000000001
CocToAHWe_aTkp USIMT 1 16H#01 2R00000001
CocToaHqe_sans_7 JSIHT I 16400 200000000
CocToAHqe_sane 8 USINT 0 T1EH00 2100000000
CocToarwe_zange 9 USIMT 1] 16400 2R00000000
CocToAnwe_zaas 10 USIMT 1] 16800 2R00000000

NokaneHele [ nofaneHels Terywan cTpukTYpa MNpoctoTp

Puc. 41. OxHO mepeMeHHbIX

[Ipn momaroBoyt ornanke mporpamMMbl B OKHax JlokaiabHbie u I'100ajbHbIe MOXXHO BPYYHYIO
3a7aTh 3HAUYEHUSA NEPEMEHHBIX (U1 NEepexofa K 3aJaHUI0 3HAUYE€HUs HyXXHO JBakapl HaxkaTh JIK B momne
3HAUYEHWS] WIM BbINOJHUTE KoMaHny MWM3MeHHMTh 3HAa4YeHHMe U3 KOHTEKCTHOro MmeHwo). Jlns
BOCCTAHOBJICHVSI 3HAYCHUM apryMEHTOB [0 YMOJIYAHMIO KOHTEKCTHOE MEHIO OKHA APIryMeHTBI
COIIEP’)KUT KOMaHIIbI % BOCCTAHOBHTH 3HAYEHHE IO YMOTYAHHIO U © BoccTaHOBHTD Bee 3HAYEHHSI
10 YMOTYaHHIO.

B oxne IIpocmMoTp 0TOOpakaroTCsi MEPEMEHHBIE U BBIPAXKEHMS, 3a/aHHble Mosb3oBaTeseM. [lo
YMOTYaHUIO OKHO IycToe. CIMCOK NEPEMEHHBIX M BBIPAXKECHUH 11 MPOCMOTpPA 3aJaeTCsl C MOMOIIBIO
nuanora beicTpbiii mpocMoTp. KoppeKTHpoBaTh CIMCOK MOXKHO B CAMOM OKHE C IOMOIIBIO KOMaHJ
KOHTEKCTHOTO MEHIO, KOTOpPOE BBIBOAUTCSA Ha 3KpaH npu Haxatuu [IK B obnactu okHa. MeHto conepkur
CIENYIOIIME KOMaHIbIL:

BcTaBuTh — 100aBUTH CTPOKY B CIMCOK;

YaammTs — yJamurh BBIJCJICHHYIO CTPOKY W3 ChHcKa (aHanmor Haxkatms kiaBumm Del wHa
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KJIaBHATYpeE);

IlepeumMe HOBaTh — Pe1aKTUPOBATh BBIJIEJICHHYIO CTPOKY CITUCKA.

Komnuasiuus nporpaMmmsi

Ilepen ornmankol M BKIIOYEHMEM B COCTAB NPOEKTa pPa3pabOTaHHbI MIAOJOH HPOrpaMMBbI
HEOOXOMMO CKOMIIAIMPOBATh. [l 3TOTO HCTONb3yeM HKOHKY EY HA IAHEIM HMHCTPYMEHTOB WIH
Ha)KUMaeM (yHKIMOHAJIbHYIO KiaBuily F7. PesymbTaT KOMIWIALMM IOKa3bIBaeTcs B OKHE BbIBoj,
KOTOPOE MOXET OBITh OTKPHITO C TMOMOIIBIO MKOHKU Ha TAHEJM MHCTPYMEHTOB JHMOO M3 OCHOBHOT'O
MEHIO HHTETPUPOBAHHON CpeJbl pa3paboTKy, KaK MOKa3aHO Ha puc. 42.

Bua | Okvo  Crpaeka
MaHem b
I Haeurarop npoekTa
- LCTpoka cTatyca
G MepemetHee

W Crek EBniz0BCE

[Mamirpa FBD Gnokos

|
Puc. 42. Bxmodenue okHa BBIBOJ M3 OCHOBHOIO MEHIO MHTETPUPOBAHHOW CPEJIbI

B Hamem ciydae maHHOE OKHO CONEPXKHT COOOIIEHHE OO0 YCTICITHOM OKOHYAaHWM TIpoIecca
KOMITIWIALIMK, YTO TOKa3aHo Ha puc. 43.
b8 TRACE MODE Script Compiler vB.05

Ynpaenenue_PBC_TH1 tms compiled successfully

Komnunauua OTnagka

Puc. 43. Pe3ynpTaT KOMIWIsilMKA B OKHE BBIBO

V3ibl npoeKkTa U 0a3bl KAHAJIOB
[Mocne pa3paboTky MAGIOHOB SKPAHOB M MPOrpaMM HEOOXOIMMO CO3/aTh Y3ibl mpoekTta APM,
IJIsL  KOTOporo B JanbHedinmem Oyaem ¢opMupoBaTh 0a3bl KaHAJOB, WCIONB3Ys MEXaHIBM
ABTOMOCTPOEHUSI. ABTOIOCTPOCHHE TOApPOOHO ommcaHo B mpmwioxkeHud [. [IpoBenem BbeIOOp criost
Cucrema memakom JIK mpemm. lanee ¢ momomipio 1K cozpanmm y3en MPB s APM kak nokazaHo Ha
puc. 44. Omucanue y3108B npoekra B TRACE MODE omicano B npwioxenuun B.

: |
EEES CucTe ﬁ Cosnate ysen L ﬁ =R ¥

i B _

=T Ormerrs (ChkZ] | B MicroRTM

% MoToy B Logger
EE

K.onuposate [Chl+C)

+

Ty Eutin fm EmbeddedRTM
[NepEUMEHOEATE. .. B ManoR TH
CeolicTEa _
s Console

@" EmbeddedCaonzole

Puc. 44. Coznanue y3na MPB nns APM
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B pe3ynpraTe BBHIMONHEHHBIX NekcTBUA B cinoe CucTema OyaeT cO3MaH y3en MpoeKTa, Kak
MOKa3aHo Ha puc. 45.

Haeurarop npoekTa

@ - o B g R E e B

) Pecypcel i BTM 1
Wl atinoHe!_nporparded
m Ll afnoHe_akpaHos
% LU a@noHE_ o0k YMEHT OB
% WatinoHe_ceazed_c_CHE
= 52 |Cucremd
' md RTM_T

@: WeTouHHk T pHEMHMERN

T BMEMOTEKM_KOMNOHEHTOE

Puc. 45. VY37l npoekTa B HaBUraTope MpoeKTa

[Tepenmenyem ero B LITITTH-8.
Buytpu y3na npoexra IIITITH-8 mpucyrctByeT rpymma kaHajgoB Kanambl, 4To moka3aHo Ha puc.
46.

=" 55F Cucrema
= my UMMNH-G

= | aHANE

Puc. 46. Crnoii CucteMa

[Mepemmenyem oty rpymmy B LIIIIH-8. B 5T0ii rpymme kaHAloOB CO3AaAuM eIle HECKOIBKO
rpymn i Kaxxaoro ctpykrypHoro sneMmenra LIITITH-8, kak nmokazano Ha puc. 47.
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= 528 Cuctema

= wd UNNH-8
= [2 UNnH-8
F= OcoBHoi 3KpaH
7" = PesepeuyapHeii napk
[= PBCA
F= PBC2
7' [E Texruueckan HacocHan
= 3H1
= 3H-2
= 343
= 3H4
= 345
= 3HE
= 347
= 3H-8
= 319
= EQA13

[E Cenaparopkl

Puc. 47. T'pymmbl kananoB muis yzna LIITTTH-8

C NOMOIIBI0 MKOHKH L] CO31aMM JONONHHTEIEHOE OKHO HABUraTopa MPOEKTa U OTKPOEM B
BepxHeM okHe cioi Il aGaoHbI_3kpaHoB, a B HiwkHeM — rpymny komnoHentoB LIIIITH-8 BHOBb
co3manHoro y3ma APM IIITTH-8, kak moka3aHo Ha puc. 48.

3arem, Beigensia JIK miabmonsl skpanoB u ynepxwuBas JIK, meperanmmM ux B Tpymmbl y3ia
HIITH-8 metonom drag-and-drop. Pe3ysbTaT BBINONHEHUS ONEpaliy TOKa3aH Ha puc. 49.



113

¥ e

% Pecypcer CHOBHODE MeHHD
* @ Ll afinoHB_Nparpards

- 5 PBC
m W a8 noHE] 3K paHOE
3H BHEWHER NEpEK.a4EKH
% Ll afnoHE_AokYrEHTOE
]

% W atinoHe_ceazel_c_CHEN ED13

[= Baza_kaHanos B3 Trpewa
- EE?_-E CucTema 3H BHYTpEHHER NEpekaukM

' wd UNMH-8

= U w E Cenaparop

£ >
Wl afinoHel_akpaHos § Madaone: 3xpanos |

TR =

[ Watinons_ceaseii_c_CHEQ wi LAMH-

I:E Baza_raHanoe
= EEf CHETEMA

=" md UNMNH-2

= Fg unnH-E

I:E cHOBHON 3KpaH

T I:E PezepEyapHER Napk

= PBC-1
= PBC-2

¥ I:E T e¥HMYECK AR HACOCHARA

I:E Cenapatopel

Puc. 48. ¥3en RTM_1c¢ cozna;;IaLIMH rpyrmaMu

CrnenyromuM ImaromM pa3pa0OTKH TPOEKTa CO3JaJuM KaHalbl M0 apryMeHTaM pa3paboTaHHBIX
mabJIoHOB dKpaHoB. J[ns 3Troro Boimem B rpymmy kaHaioB APM — ysma LIITI-8 PBC-1 u BeI30BEM
cBoiicTBa kaHasa kimacca BerzoB PBC-1:1, kak nokazano Ha puc. 50.
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=] O o T T T T e T o

-
@ Wl atnoHel_ceazei_c_CHE %‘3 FBLA
I:E Basza_raHanoe
52 Cuctema
= md UNMH-8
F= LNNH-8
I:E [ cHOBHOMH 2 KpaH
[E PezepsyapHeli napk
| [2 PBC
'[E PBC-2
Puc. 49. Coznannpiit 3xpan B rpyme PBC-1

Caz0aTh KornoHEHT 3

- PE

Cosaate rpynny 3
CosnaTe no watnoHy...

HHUTORMTE

OTraeHHTE [Ci+s)

B 5> Xo€&

Eonmpogats [Chi+C)

MepEHTH NO BEIZ0EY BHHE

[
+-

@ PenakTvposaTh
E PenakTposaTe waknaH

[epeumeHDEaTE. ..
| ﬂ CeoficTES

§ —

Puc. 50. Bri30B koHTEKCcTHOrO MeH:o 3kpana PBC-1:1

[IepeiineM BO BKIaaKy ApryMeHTbl, BoliesmM JIK mepBblil aprymeHT u ¢ noMoupro nieraka JIK
MBIIIM HA MKOHKE 8l CO3Ma[MM KaHAJIbI B BHIOPAHHON IPyINe ¥ aBTOMATHICCKH CBSKEM HX aTPHOYTHI C
aprymMeHramMu ImabioHa o9kpaHa. JlaHHas onepaimsi Ha3bIBA€TCA  aBTONOCTPOCHHEM  KaHAJIOB.
ABTONOCTpOEHNE MOAPOOHO OMMCAHO B MpWIOKEeHWM ['. Pe3ynbTaT ero BbINOJHEHWs MPeCTaBleH Ha
puc. S1.

Jlo 3anaHus MHOPMALMOHHBIX NOTOKOB MEXAY y3JIaMU MPOEKTa MPOBEJEM HACTPOMKY apXuBa U
oruera TpeBor B APM.

CrnenyrouM maroM OyAeT co3faHue nporpaMM Mo mabjgoHaMm. Jlosg 3TOro aHaJIOrHyHO
CO3[JaHMIO SKPaHOB IO MIA0JIOHY HEOOXOOMMO OTKpBITH JIBa OKHA HABHraTopa. B ofHOM W3 HUX Hamo
BbIOpaTh ciioi IllabaoHbI_nmporpaMmsbl, B JIpyroM - HEOOXOAMMYIO IpYIIly KaHAJIOB, KaK MOKAa3aHO Ha
puc. 52.
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Y Whipopmawss | Taar | ApryvedTel | ATpudTe
AEE B M v & éh
(L] Tun TunAaHHBN | 3H34EHUE NO YHOMEHKIO MpueAzka Prarn | Tpyn
T ugpocTaTHMECKaE_aaeneHke_aHa_PBC_1 &]\N HEAL oFrbupoma'rwuecme : nagnekme_Ha_PBC_T:PeancHoe sHaverve (Cucrema ATM_1.PBCA)
Temneparypa PBC_1 [i]\N HEAL 0,: Temneparypa_PEC_1:PeancHoe shaverwe (CucremaRTM_1.PBCA)
Naenerue_razsosol_wanku_PBC 1 &] N F\ EaL OF Dasnerue_rasosoii_warky PBC_T:Peansoe siavenwe (Cucema ATM_1.PBCA)
Ypogers_PEC_1 &]\N HEAL 0,:HpUBE!Hb_F‘BEj:PE!aﬂbHue aHauehke (Crotema RTM_1.PBC)
YpoeeHe_pasnena_ oas [i]\N HEAL QF YpoeeHs_paznena_taxPeansHoe sHavstie (Cuctema RTM_1.PBCA)
Mepexauka Bogel_us_FBC_1 &]\N US\NT 0 NP
3anonHerme_PBC_1_#wakocTeio &]\N US\NT i NP
Meperayka_ HegTi_us_PBC_1 [i]\N US\NT 0 NP
3ansumka_2_PRC 1 Ehmaout US\NT 1 NP
Jansumra_1_PEC fl_-TI\NfDUTUS\NT 1 NP
3aneuka_3_PEC_1 @\NJ’DUT US\NT 1 NP
Jansumra_d_PEC_1 Ehmaout US\NT 1 NP
Janeumra_b_PEC EJLTI\N,"UUT US\NT 1 NP
B Janewixa_6_PBC_1 ﬂ\NﬁDUTUS\NT 1 NP
o aneinsa_7_PAC_! AnouTREusNT NP
i Jansura_B_PRC EJ;TI\NEDUTUS\NT 1 NP
1Y Janeura_9_PRC 1 ﬂ\Nr’DUTUS\NT 1 NP
il Janemmra_10_FBC_1 ﬂ\N:’DUTUS\NT 1 NP
:' [pEBRILEHME_YDOEHA_HEDTH [i]\N US\NT 0 NP

Puc. 51. Aprymenrs! 3xkpana PBC-1

3arem, Beimesss JIK mabmonsl mporpamm u yaepxkuBas JIK, meperammM ux B HEOOXOIUMBIC
rpymmsl y3ima HIITITH-8. Pe3ynprat BeINONHEHNST onepaiyi TMpeACcTaBiIeH Ha puc. 53.
Hagurarop npoekT:

ae X BE e RS e B

= % W aBnoHel_Nporpatded

& PEC JanonH_pes

= B Wrrmawm
l&z| PBC
[&2] Faammmra
L;j Cenaparop

& WainoHs_akpaHns

JanonHenue PEC FED

B Watinone_aokymerTos

W a8noHe_nparpatard. Araraurauwn, PEC
= £ ~
‘ﬁ Lucrera %C FEC- Ia,: HpoEeHe_paznena_das
= md LUNNH-B
7 B2 unnH-e

I3,: [HOPOCTATHYECKDE_13BNEHHE_QHS %,: JanonH_pes: 22
Ia,: Terneparypa %C Wruraumn FBC: 23
I:E OcHOBHOW 3KpaH

= [E PesepeyapHei Napk Ia,: JaEneHWe_rasoBok_LWarku

I:E FRC- Ia,: HpoeeHe

£ PRC-? (v

Cucreraa LMNH-8.UMMH-8. PezepeyapHeii napk. PBC-1
Puc. 52. OxnHo HaBuraTopa A0 BBITIOJIHCHHMS OTCpaIin

3aTeM I Ka)KA0M POrpaMMbl BBINOJIHUM TIPUBSI3KY aTpUOYTOB KaHAJIOB K apryMEHTaM.
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HaeuraTop nposkTa
E IR TG By o o & B e
¥ @maﬁnngl_npnrpaMM
@F‘BE
= l;jHMMMTaLLMﬂ

‘&) PEC

3=| Sanemka
@ Cenapartop

M W atnoHe! 3 kpaHos

raurauma FEC

JanonH_pes

SanonHenwe PEC FED

= 1l 2famus nmekaacrae

< ¥

L anoHeE_nporpatart. U ranir auma. PEC

= BHES
S Cuctema FRC &F YpoBeHs_pazaena_gas

< wd UNNH-E
¥ [E unnH-e

[WApOCTATHYRCKOR_ASENEHUE_OHE
N TermnepaTypa
[E JcHOBHOM 3k paH

= [E PesepeyapHoii napk, LaEneHHe rasoeoii_Wanku

(= FBC1

F= PRC.2
Cucreraa LLNMH-8.LIMMH-8. PesepeyapHei napk. PEC-1

£
b,
B,
B

YpoeeHs

hd

Puc. 53. OxHo HaBHraTOpa IOCJIE BBINOIHEHUS Olepalyn

s aroro Boimem B rpymy kaHaioB APM — y3ma IIIITH-8 PBC-1 u BbI30BeM CBOICTBa
kaHana knacca Bei3oB «ABromarusanus_PBC:15», kak nokazaHo Ha puc. 54.

'lnj,'BTn..-w—..nq....n (] m ) e = |

‘g Cos0are komnoHedT b
%C W ﬁ Coznare rpynny *
Cosate no watnoHy...
Hoanure

HHWyT oMM

w X A g

K.onupoeare [Chil+C)
[#l+ MNepeiiti no BEIS0EY BHUE

@ PenakTupoBare
E PenakTupoBaTe WwatnoH

[epeuMEHOESTE. ..
|5 CEoicTES

1
Puc. 54. BpI30B KOHTEKCTHOr0 MEHIO nporpammbl «ABTomatmaims_PBC:15»

[lepeiineM Bo BkIaAKy AprymMeHTbl. 3aTeM ABodHbIM wiemukoM JIK Mbinmm B crondue
«[IpuBsi3ka» B moie apryMeHTa BbI30BEM JHAJIOrOBOE OKHO KOH(UIYpUpOBaHMsS CBS3H. J{MaloroBoe OKHO
MOKa3aHo Ha puc. 55.

B kauecTBe mpHBS3KM MOXET OBbITH BBIOpaH aTpuOYT KaHajga JMOO apryMeHT KaHaja.
ApryMeHTHI TIPUCYTCTBYIOT TOJBKO y KaHaioB kmacca CALL (k mpumepy y KaHajia, CCBUIAIOIIETOCS Ha
mabJIoH 9KpaHa WIM OporpaMMbl). B kadecTBe aTpuOyTa KaHala MO YMONYAaHUIO YCTaHABJIMBAETCS
atpuOyT PeanbHoe 3HaveHMe.

B nanHOM 1ManoroBoM OKHE BbIOMpaeM HeOOXOIMMBIM KaHajl. B naHHOM cilydae i1l apryMeHra
YpoBens_PBC BbiOupaeMm kaHasl YpoBeHb.
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e CroHdmrypHposatk ceazn 4aaCHcTesa. INNH-B.LUNNH-8. Peze ppyapHbii napk. PBC-. .. |E|[z|

@ PBC A0 | ATpuGyTel | ApryMEHTEI
OF [MMopocTaTHYeCKOS 0. D | MaonHoe Wra e
OF T emMnenaTIDa 0 PeaneHoe sHaYeHME —
RATIR 1 ANNapaTHOE SHAYEHME
@ Naenerwe_rasosoi . 2 BrogHoe sHaueHME
3 CocToAHue
0F Hpoesae 4 JocToEepHOCTE
OF UpnseHe, pasnena pas 5 TNepuon nepecyeTa [SHadveHHE)
- - — |& TeHaeHUMA
G,: SanonH_pes:14 ¥ Wurepean
2 [MogkmodeHue
[#] b
- AETomatksaura PBC:.. 9 BomogHos sHauSHME v
@ Wrrauna PECTE ) 8 | L
ATPHEYTEL S prYMEHTEI | Tun arprayTa
Hpanime npuEASEY [anBHSElTb KaHan] [anBHSETb anHﬁyT] [ MpuEAzEa ] E OTrEHS

Puc. 55. /lnanoroBoe OKHO KOHGUTYpHUPOBaHMS TMPUBS3KU

KoHTpoJiIbHBbIE BONIPOCHI
1. OO6mme cBeneHUs O SA3BIKAX MPOrPAMMHUPOBAHUS
2. Mexnaynaponnslii crannapt IEC 61131-3
3. Dtamnbl pa3paboTKy madIoHa TIporpam
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JlaGoparopnast padora Ne9 Pazpaborka ACYTII B cpene SCADA cuctemst TRACE MODE 6

LUenb paboTtsl

1. V3yuurb OCHOBHBIC MOHATHUS, CTPYKTYPY M Ha3HaueHHE OTIejbHBIX meMeHToB SCADA crcTembl
TRACE MODE 6

2. N3yunrs mopsgok paborel mo co3mammo ACY TII ¢ momompio pempakropo SCADA cucTemsl
TRACE MODE 6.

3. Paspaborats npoekrt yueoHoit ACY TII 8 SCADA cuctemsr TRACE MODE 6.

MeToauka BbINOMTHEHUA paboThI
1. Usyuurs Teopernueckue cBeaeHus o SCADA cucreme TRACE MODE 6, m3iio)eHHbIC HIDKE.

2. 3y4uth OCHOBHBIC [EHCTBUS MO CO3MAaHUI0 M PEIAKTHPOBAHHMIO MPOCKTOB aBTOMATH3AIMU B
COOTBETCTBHM C BBIJAHHBIM TIPETIOlaBaTEJIeM BAPHAHTOM WU YKa3aHWSIMH, COIepKanmMwucs B (ailie
VYueonuk no TRACE MODE 6 Bapuanr X-Y. doc, rne X-Y — HoMep BbIJJaHHOI'O BapHaHTa.

TEOPETUYECKWUE CBEOEHUA
1. CTPYKTYPA CUCTEMbI

TRACE MODE 6 — 310 nporpaMMHbIif KOMIUIEKC, PeIHa3HAUSHHBIN 111 pa3paOOTKU U 3aIycKa
B peaJlbHOM BpPEMEHU DPACIpPE/IeNICHHbIX aBTOMATH3MPOBAHHBIX CUCTEM YIpPAaBJICHUS TEXHOJIOIMYECKUMU
nporieccamu (ACYTII) u pemienust psiga 3anau ynpasienus npeanpusitueM (ACVYII).

s perwennst 3ana4 ACYII 8 TRACE MODE 6 unrerpuposan naketr T-FACTORY.

Kommnekc nporpamm TRACE MODE 6 nemmurcs va 3 yactu:

HNuterpupoBanHasi cpeaa paspadorku npoekra (MC) — eaunas mporpaMmHas 00O0IIOYKa,
coepxaniasi Bce HeOOXOIUMBbIE CpeICTBa JJIsl pa3pabOTKH MPOEKTA.

ITon mpoexktom B TRACE MODE 6 nonumaercst BCS COBOKYIHOCTb JJaHHBIX U aJITOPUTMOB
dbyaximonnpoBanust  pacapeneneHHorn ACY (ACYTII wwm T-FACTORY), 3amaHHbIX cpeicTBamu
TRACE MODE.

Hrtorom pazpaborku mnpoexta B MC sBusieTcs co3ganue (ailioB, copepkaliux HEOOXOAUMYHO
uHpopMmaimo 00 anropurmax paborsl ACY. DT (aiiibl 3aTeM pa3MeIIaloTcs Ha anmapaTHBIX Cpe/icTBax
(KOMIIBIOTEpax M KOHTPOJUIEpax) M BBINOMHAIOTCS MOJ YHpaBieHHeM HcnonHUTeIbHbIX Monyneit TRACE
MODE.

B wnrerpupoBannyto cpeny paszpaborku TRACE MODE 6 BctpoeHsl Oonee ecsiTu pelakToOpoB,
ABTOMATHYECKU OTKPBIBAIOIIMXCS MPH BBI30BE TOIO WIM MHOTO KOMIIOHEHTa rpoekTa. Cpeau HuX:

e pemakTop rpaduuecKux SKpaHHBIX (hopM;

® peaakTop MporpaMMm Ha B3yasibHOM si3bike Techno FBD;
® peIaKTop MporpaMM Ha BH3yajbHOM si3bike Techno SFC;
® pelaKTop MporpaMM Ha BH3yajbHOM si3bike Techno LD;
® peIaKTop MPOrpaMM Ha TMporeaypHoM si3bike Techno ST;
e peIaKkTop MporpaMM Ha mporeaypHoMm s3bike Techno IL;
® penakTop MabJIOHOB JTOKYMEHTOB;

e pemakrop SQL-3ampocos;

® peaakTop macnoproB odopynoBanus (EAM);

e penakrop nepconaga (HRM);

® peIakTop MaTepuadbHbIX pecypcoB (MES).

UcnoanureabHbie Moayiaum (MoHutopbl, MPB) — mnporpamMMHble MOJYJIM Pa3IddHOTO
HAa3HAYEHMS, TIOJT YMPaBJICHAEM KOTOPBIX B PEajlbHOM BPEMEHH BBHITIOJHSIIOTCS COCTABHBIC YaCTH MPOCKTA,
pa3MelaeMble Ha OTAEIbHBIX KOMIBIOTEPAaX WIM B KOHTPOJUIEPaAX.
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CocTaBHasi 4acTh MpPOEKTa, pa3MellaeMas Ha OTJEJBHOM KOMIILIOTEpE WIM B KOHTPOJUIEPE M
BBITIOJIHSIEMAs TIOJ] YMPaBJICHUEM OJIHOTO WIM HECKOJIbKUX ucnomHuTebHbIX monayieii TRACE MODE,
Ha3bIBACTCS Y3JIOM MPOEKTA.

B o0mem ciydae pa3meneHde y3i1a Ha TOM JK€ armapaTHOM CPEICTBE, HA KOTOPOM OH JIOJDKEH
UCTIONHATHCS IO/ YIPABICHUEM MOHUTOpA, HE SIBISIETCS 00S3aTEbHBIM — MOHUTOPBI MOTYT 3arpyKaTh
y3JIbl C yJIaJICHHBIX alllapaTHBIX CPEICTB.

JpaiiBepbl o0MeHa — gpaiiBepbl, wucnonbdyembie wmonuropamu TRACE MODE gnsa
B3aUMOJICHCTBHS C YCTPOMCTBAMHU, TPOTOKOJIBI OOMEHA ¢ KOTOPBIMU HE BCTPOCHBI B MOHHTOPEI.

MpuHuunbl pa3paboTkn npoekta B UC

HNC ob0benunsieT B eauHON 000NOYKE HABHUIaTop M HaOOp peJaKkTOpOB Jisi CO3/JaHUs BCEX
coctaBysromux mnpoekra. MC mMeeT MHOTOOKOHHBIA HHTEphEHC:

B Bez uime nu® - Hute TPMpOBaHHAA Ccpeda pazpabomey TRACE MODE 6 - C... |Z||E|E|

Faiin MNpoekt Bua OrHo Cnpaeka
BB-H & A4 4 &
Haeuratop npoexTa

| = Kanans | [ Fxpantt] k3
o v X P

BE R >

HH Coaepstumos rpynns!

~ v B

) Pecypctl s axparttl || o oo |?’EI "a“l

= L

\asnort_nporpar: Bazosoe UmA KogMpoEka BroaHo

m WU a6n0HEL_ 3 KpaHoE K.aHani1 TCE
Kanan#2 TC2

W afnoHe cEAZERN_ Z

a6 noHe_akpaHos. dkpaqi

T WakinoHe_skpanoe Inpantt! | €010 5

Il afinoHel cEAZEN_ I

EE Baza_kaHanos | Ep—— ~
25 Cucrema 2 K.onupoeka | = v
¢ | s CocToaHu1e B v :
Wl afinoHe_akpaHos { adaons: 3xpanos | (n"" — = T 3

B UC nonnepxuBaroTcsi CTaHAApTHBIE ONEpalil M3MEHEHHUs] Pa3MEpoB U NEPEMEIICHHST OKOH.
B HaBuraTope cTpykrypa mnpoekra MpeJCTaBlIEHa B BUIE JEpeBa:

Hagurarop npoekta

X oo BE g E & BB

) Pecypel i BT 1
LU &6 n0HE_Nporpardr

m L&t noHE_3 kpaHoE
WatnoHe_ceazen_c CHEL

E% Baza_kaHanoe

. CucTema

E M e oMHUE M TT pUERHIE L
TIT TesHonorua

£&, Tononorua

@ KN

% BUEAMOTERM_KOMIOHEHT 0B

CHCTEME [ Cad 8O L0 I8 amias o morarra !
KopHeBbie Tpymmbl 3TOro jaepeBa (CJIOM) MpeONpe/iesiCHbl W CO3JAOTCS aBTOMATHYECKU MpU
CO3/1aHMM HOBOTO TMpoeKTa (CJIOM OTOOpa)aroTcs B JIEBOM OKHE HAaBUraTopa). OJeMeHTapHbIe
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CTPYKTYpPHBIC COCTAaBISIIOIINE (JIMCThSI CTPYKTYPHOTO JEpeBa) HA3bIBAIOTCS KOMIOHEHTAMHU IPOCKTA.
Hampumep, KOMIOHEHTaMH TIPOEKTa SIBISIIOTCS: KaHAL, KaHAJ, BBI3BIBAIOIIMN IA0JOH, MIA0JIOH;
UCTOYHUK OAHHBIX U T.IH.

I'pynnbl KOMIOHEHTOB, KOTOPBIE MOTYT OBITh CO3JIaHBI B CTPYKTYpE MPOSKTA, MpeTHA3HAY CHBI
JUTSL CTPYKTYPUPOBAHKS TIPOCKTA.

B psnme ciyuaeB rpymmbl UMEHOT M JIPYroOi, BIOJHE OINPEIENICHHBIA, CMBICI — HANPUMEp, Y3JIbI
NPOEKTa CO3AI0TCS KaK KOPHEBBIE TPyl cjios CucTema.

B mpaBoM oOkHe HaBHraTopa OTOOpa)kaeTCsi COACPKUMOE CJIOsi (TPYIIbI), BBIICICHHOW B JIEBOM
OKHE, — TaKUM 00pa30M, KOMIIOHEHTHI TPOEKTa MOTYT OBITh OTOOPa’KEHBI TOIHKO B TIPABOM OKHE.

CTpykTypa mpoeKTa peJaKTHPYeTCsl B HABHTATOpe C TOMOIIbI0 KomaHn wmeHio [IIpoekr,
KOHTEKCTHOI'O MEHIO M IaHEJeH MHCTPYMEHTOB, a TaKkkKe ¢ MoMoIipio Metoaa drag-and-drop.

TexHonorus paspabotku npoekta B UC

Pazpaborka npoekra B UC BIIIOYaeT clieAyOHe IPOLETYpHhI:

» CO3JIaHKE CTPYKTYpHI MPOEKTa B HABUTATOPE;

» KOH(MHTypHpOBaHHE WIM pa3padOTKa CTPYKTYPHBIX COCTABIIIONIMX — HANpHMeEp, pa3padorka
mabJIoOHOB  rpauuecKuX OSKpPaHOB  oOmepaTtopa, pa3paboTka MIA0JIOHOB  MPOTrpaMM,  OMHMCAaHHUE
MCTOYHUKOB/TIPUEMHHUKOB U T.1.;

» KOHQHUTypHpOBaHUE HH(POPMAIMOHHBIX TOTOKOB;

» BBIOOp armapaTHbiX cpeacTB ACY (KOMIBIOTEpPOB, KOHTPOJUIEPOB U T.IL.);

» co3aHue y3JioB B ciioe CucTeMa 1 ux KOHPUTyprpoBa HUE;

» pacmpelelicHHe KaHAlloB, CO3JaHHBIX B PAa3JMYHBIX CIIOSX CTPYKTYphl, MO y3JIaM |
KOH(pUTYpUpOBaHUE HHTEpP(EiicOoB B3aUMOAECHCTBHS KOMIOHEHTOB B MHGOPMAIMOHHBIX TOTOKAX;

» COXpaHeHME TMpOEKTa B €AWHBIA (a1 sl TOCIETYIOUIEr0 PeJaKTHPOBaHUSA (C TOMOIIBIO
koMaHIbl CoxpaHuTh Wi COXPaHUTH KaK);

» DKCIOPT Y3JI0B B HAOOpBI (paiioB IJIA MOCJEAYIOIIETO 3aIyCKa IOJ YIpPaBICHHEM MOHHUTOPOB

TRACE MODE (o xomanze ~H Coxpanuts pjs MPB).

[lepeuncnennsie MporeAYpsl (32 UCKIIOYEHHEM JBYX 3aKIIOYUTEIbHBIX) U BXOSIIME B MX COCTaB
Olepallii MOTYT BBINOJHATHCA B MPOM3BOJIBHOM Mopsiike. Hampumep, MOXHO HaymHATh pPa3pabOTKy
NpOeKTa C pa3paboTKH MAaOJIOHOB TpaUuecKHX SKPAHOB OINEpaTopa, C CO3JaHMI Y3JI0B M WX KaHAJOB B
cioe Cucrema (ecym anmapaTHbele cpefctBa ACY U3BECTHBI 3apaHee), MOKHO KOH(PUIYpUpPOBATh KaHAJbI
¥ MHPOpMAIMOHHBIE TIOTOKU TIOCJIE paclpe/ieeHus KaHAJIoB M0 y3J1aM M T.IL

Knaccud mkauma KomnoHeHTOB

[To ¢QyHKIMOHATLHOMY HAa3HAYEHUIO KOMIIOHEHTHI TPOEKTa OTHOCATCS K OIHOMY M3 CJIEAYIOLIHUX
BUJIOB:

» KaHAJIbl — KOMIIOHEHTHI, OMpeAeIoNye aaropurM paborbl. Kanamel Moryr cosmaBaThbesl B
Pa3IMYHBIX CJIOSAX, OJTHAKO MX OKOHUATEJbHOE pacrpejesieHue 1o y3iaaMm B cioe Cucrema 00g3aTeNbHO —
B [IPOTUBHOM Clly4ae OHM He OynyT 3KcropTupoBanbl At MPB;

» AOJOHBI — KOMIIOHEHTHI, KOTOpbIE Npu padoTe B pealbHOM BPEMEHU MOTYT BbI3BIBATHCS
KaHaJlaMH ¢ mepefadeil mapameTtpoB. llepegauya mapamMeTpoB HACTpauMBaeTCs MpU pa3paboOTKe MpOeKTa B
N C mocpencTBOM MPUBA3KKA apryMeHTOB Ia0JI0HA K KaHAallaM WIM UCTOYHUKAM/TIPUEMHUKAM;

» HCTOYHMKHU/TIPUE MHUKH — KOMIIOHEHTBI, TEM WIM UHBIM CIIOCOOOM OIMMCHIBAIOIIME BHYTPEHHHIE
NEPEMEHHbIE Pa3IMUHBIX YCTPOICTB WM NPWIOKEHH, C KOTOPIMU TpeOyeTcsi 0OMEHUBATHCS JAHHBIMU.
[Tox ycTpoiicTBaMu 3/1€Ch TOHUMAIOTCS KOHTPOJUIEPBI, a TAKK€ BHEIIHHE W BHYTPEHHHE MOIYJIWTIUIATHI
Pa3IMYHOTO Ha3HAYEHHs, OOMEH ¢ KOTOphIMH TomjaepkuBaeTcsi Monuropamu TRACE MODE (B Tom
yucie depes papaiBepsl). Cuctemusie nepemennsie TRACE MODE taxxke co3gatorcs B UC kak
UCTOYHUKW/TIpYEeM HUKU. VCTOYHUMKWIPUEMHUKH SIBJISIIOTCS 1IA0JI0HAMU KaHAJIOB;

» Ha0OpbI pecypcoB — HAOOPHI TEKCTOB, M300pakKCHWI M BUICOKJIMIIOB, KOTOPbIE MOTIYT OBITh
UCTIONIF30BaHbI TpU pa3paboTKe MmabJIoHOB rpaduecKuX HKPaHOB,;

» rpadgmyecKkue 00beKThl — KOMIIOHEHTbI, PEICTABIIAIOINE CO0O0M B OOLIEM Ciydyae HECKOJIbKO
rpauuecKkux SJIEMEHTOB (M3 MMEIONMXCS B PEIAKTOpEe MPEJCTAaBICHUS JaHHBIX), CTPYIIHPOBAHHBIX B
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onuH. ['padmueckre 00BEKTHI MOTYT OBITh HCIONIB30BAaHBI NPH pa3pabOTKe IabJIOHOB TrpadHuecKux
9KPAHOB;

» mocJjea0BaTeIbHbIe MOPThI — mapamerpsl COM-TIOpTOB;

» cJI0BapH coo00ImeHUl — HAOOPHI COOOIICHMI, T€HEPUPYEMBIX NPH BO3HUKHOBEHMH DPa3INIHBIX
COOBITHI;

» KJeMMbl — OTH KOMIIOHCHTHI, OICBHIBAIOIIME OJIEKTPHYECKHEe KOHTAKTHI (HampuMmep,
MOHTAXHbIX IIKa(OB), SABIAIOTCS AIEMEHTAMU CXEMBbI AeKTpuieckux coenuHennii ACY.

Knaccudmkauma cnoes

IIpenonpeneneHHbIe CIOM CTPYKTYPBI IPOEKTA UMEIOT CJIENYIOIIEE Ha3HAU CHUE!

» Pecypcebl — 114 co3aaHus MOJIb30BATENHCKUX HAOOPOB TEKCTOB, M300PaKEHNI U BUICOKIIUIIOB, a
Takxe rpaduaecKux 00BbEKTOB;

» LIl aG10HBI MpOorpaMm — J1JIs CO3/1aHus 1Ia0JIOHOB MPOrpaMM;

» LIl a610HBI IKPAHOB — /IS CO3aHUS MA0JIOHOB rPaUIECKIX SKPAHOB;

» Il a6sonbI cBsi3eid ¢ B/ — 1151 co3manms mabJIOHOB CBs3eH ¢ 0a3aMM JaHHBIX;

» L1 a0/10HBI JOKYMEHTOB — JJIsI CO3JIaHKs 111a0JIOHOB TOKYMEHTOB (OTUYETOB);

» ba3a kaHa/JoB — 53TOT CJOM SBISETCS XPAaHWIMILEM BCEX KAHAJIOB NPOEKTAa. BBINONHATH
orepalyy ¢ KaHajJaMu (B TOM YHCJIE CO3[1aBaTh MX) MOXKHO B Pa3JIMUHBIX CJIOSX, OHAKO BO BCEX CIydasix
ATH OMEpalii Ha caMoM Jele peamnyiorcs B cioe ba3za kananoB. B mobOom apyrom croe, rae
BBINOJHAETCS KOMaHIa JJIl COBEPLICHUS ONEpalMi C KaHajIoM, €€ Pe3ylbTaT TOJbKO OTOOpa)aeTcs —
MO3TOMY CYIIECTBYIOT KOMaHIbl yIaJeHUs M YHHUTOXEHUs KaHaioB. B cioe ba3za kaHanoB MOxHO
HAYMHATH Pa3pabOTKy MPOEKTa;

» Cucrema — i1 KOHQUIYpUPOBAHUS Y3JIOB M MX COCTAaBIISIONIMX (y3€JI CO3/1aeTCs KaK KOpHEBas
rpyIma 3TOro CJIos);

» UcTOoYHUKH/MIPUEeMHUKHN — U CO3JaHUsS OMMCAaHMI MCTOYHUKOB/TIPUEMHHKOB B Pa3JIM4HbBIX
YCTpOHCTBAX M TPOTPAMMHBIX TIPWIOKEHUSIX, OOMEH C KOTOPBIMHU TIOJJCPKUBACTCS MOHUTOPAMH, a
Taxxke 119 KoHpurypupoBaHusi cucTeMHbIX niepeMeHHsix TRACE MODE 6,

» Texnosnorusi — 11 pa3pabOTKU NPOEKTa OT TEXHOJIOTMH (T.€. C TPYIIHPOBKOI KOMIIOHEHTOB I10
NpU3HAKy MX TMPHHAJJIE)KHOCTH K TEXHoJormdyeckomy o0bekTy). [lpu ornanke mpoekra cioi
TexHOJI0rHsI MOXET UrpaTh poib y3Ja — JUId Hero omnpenesieHa komaHna Coxpanuts y3ea ajass MPB.
Kpome Toro, a1t 31010 cios onpeesaeHsl KOMaHAbl B3aUMOAECHCTBYS C TEXHOIOTMUECKOW 0a30i JaHHBIX;

» Tonmosorust — s pa3paboTKU NpPOEKTa OT TOHOJOTWU (T.€. ¢ IPYNIMPOBKONM KOMIIOHEHTOB IO
MECTY pacTIOJIOKEHHs );

» KUTIuA — 111 omvcanust anekrpuaeckux coeavHennii ACY;

» Bu6JMOTeKH KOMIOHEHTOB — I CO3/JaHKUI OHMOJIMOTEK 00beKTOB — TPOSKTHBIX PEIICHHUI
OTJENbHBIX  3aJa4. OTOT CJOM coAepkur npenonpefeneHHple  rpymmbl CHCTeMHBIE U
[oan3oBaresbckue. B rpymme Cucremuble comepxkarcs OubOmmorekd, mogkmodeHasie Kk MC mo
YMOTYaHHUIO.

Knaccudumkaums ysnos

VY3Ibl mpoekTa co3/4ar0Tcs Kak KOpHeBble rpymibl ciiosi Cuerema. [IpenonpeneneHHoe Ha3BaHUe
y3Jla yKa3blBa€T HA CEMEHCTBO MOHHMTOPOB, JUII KOTOPBIX JAaHHBIM y3€JI TMpEeJHA3HAYEH. Y3€J MOXET
CONIEepKaTh TONBKO T€ KOMIIOHEHTBI, KOTOpbIE TOAACPKUBAIOTCS MOHHUTOPAMHU COOTBETCTBYIOIETO
ceMeicTBa.

B obmem ciydae, y3ibI MOTYT BBIIOHATHCS MO/ YIPABICHASM Pa3JIMIHBIX MOHHUTOPOB.

Kax npaBuiio, y3e BBINOMHAETCS HA OTAEJIbHOM alllapaTHOM cpelcTBe. B ciyuae 3amycka AByX U
Oomee y3NOB HAa OFHOM armapaTHOM CPEJCTBE OHO JODKHO OBITh OOOpPYAOBAaHO COOTBETCTBYIOIINM
KOJIMYECTBOM CETEBBIX KapT.

[TapameTpsl y3510B 3a4al0TCSI B COOTBETCTBYIOIIEM PEJAKTOPE.

RTM

VY3en RTM mpennazHaueH Ans 3amycka Ha KOMIBIOTEpPE TOJ YMPABICHUEM HCTIONHUTEJILHBIX
Moxayneit cemeiictea RTM (MPB) — MOHMTOpOB C TOAAEPKKOM OTOOpa’keHHs] TpauuecKHX SKPaHOB
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orepaTtopa, TOIACPXKKOW oOMeHa TI0 TIOCJIEI0BAaTEIbHOMY HHTEepdeiicy M CeTH C pPa3IMuHBIM
000pyI0BaHHEM W BBITIONIHSAOIIETO TepecUeT KaHaJloB BeeX KiaccoB, kpoMme kaHaioB T-FACTORY.

T-FACTORY

V3zen T-FACTORY mpennasHaueH [Uisl 3alycka Ha KOMIBIOTEpE TION  YIpaBICHUESM
ucnoHUTeNIbHBIX Moxaynei cemelictBa T-FACTORY — monuropo ans pemenus 3agaud ACYILL

MicroRTM

V3en MIicroRTM nmpenHa3HaueH sl 3amycka Ha KOMIBIOTEPE WWIM B KOHTPOJUIEPE TOM
yIpaBIICHAEM HCTIONHUTEIBHBIX MOyt cemeiictBa Micro RTM. OcHoBHOE OTJIHYKE STHX MOHHTOPOB
ot MPB — orcyrcTBHe noAaepKKu 0TOOpaskeHust rpaMuecKiX SKPaHOB.

Logger

V3en Logger mpenHazHayeH I 3allyCKa HA KOMIBIOTEpE TIOJ YNPABICHHEM HCTIONHUTEIBHOTO
Monyist Logger (peructpaTop) — MOHUTOpA, CIOCOOHOIO BECTH apXUBbI IO KaHajlaM BCEX Y3JIOB IPOEKTA.

EmbeddedRTM

V3en EmbeddedRTM mpeaHasHaueH i 3alycka Ha KOMIIOTEPE WIM B KOHTPOJUIEPE IO
yIpaBJICHHEM HCTIONHUTENILHBIX Monyiel cemeiictBa Embedded RTM — MoHMTOpOB C mMOIICpKKOM
MHEMOCXEM, TIOAJCPKKOH OOMEHa ¢ O0OpyJOBaHMEM IO Pa3JMYHBIM TPOTOKOJAM M BBITIOJHSIONIETO
nepecyeT KaHaJloB.

NanoRTM

V3en NanoRTM npennHazHauen Ay 3amycka B KOHTPOJUIEpE IO YIPaBIIEHUEM
ucronauTebHOr0 Moyt Nano RTM — monuropa, ananoruasoro Micro RTM, Ho mpeaHa3Hay€HHOTO
IJ1s1 paOOThI ¢ MaJIbIM YUCIIOM KaHAJIOB.

Console

V3en Console mpenHa3sHaveH I 3alycka Ha KOMIIBIOTEPE IOJ YIPABICHHEM HWCTIOMHUTEIBLHBIX
MoOAyJeH, Kotopble, B orimuue or MPB, He BBINONHAIOT nepecdyeT KaHAJOB, IPEJIHA3HAYEHHBIX I
paboTrel ¢ nanHpIMH. KOHCONMM TMO3BOJNSIIOT MONy4YaTh JAHHbIE OT JPYTUX Y3JIOB MPOEKTa MO CETH,
0TOOpakaTh HMX HAa TpPapUIECKUX JKpaHaAX M YOPABIATH TEXHOJIOTMUECKHAM TIPOIECCOM W3 TpaduKu.
Koncomu He moryT B3aumopaeiicTBoBath ¢ y3namu T-FACTORY.

TFactory_Console

V3en TFactory_Console mpennasHaden s 3amycka Ha KOMIBIOTEpE MO YIpaBJICHHEM
WCTIOJIHATEJILHBIX MOMYJICH, aHAJIOTMYHBIX KOHCOJSM, HO, KPOME TOr0, CTIOCOOHBIX B3aMMOJCICTBOBATH C
y3namu T-FACTORY

TM_OPC_Server

V3en TM_OPC_Server npegna3znadeH i 3alycka Ha KOMIbioTepe moja ympaBieHueM OPC-
cepsepa TRACE MODE 6.

2. MeHo n naHenb nHctpymeHtoB UC

O6omnouka MC mmeer rmaBHOe MeHIO, BKmouaromee meHro @aiii, Bua, Oxna u CnpaBka, u
MaHe b MHCTPYMEHTOB.

Penaxropei, BcTpoennbie B MC, MMEIOT CBOM MEHIO W TAHEIM HHCTPYMEHTOB, KOTOpBIC IpU
OTKPBITUM 3THX PEJAaKTOPOB YaCTHUYHO WWIM TOJTHOCTRIO aobOaBisarorcs k umeronmmcs B UC. Ilpu
OTKPBITUH PEIaKTOpPa BO3MOXKHO Tarkke MoguduimpoBaHue crmcka komang mento VC.

B ciiydae OTKpBITHS HECKOJBKHX PEAAKTOPOB, NMAHEIU MHCTPYMEHTOB U MeHI0 IC COOTBETCTBYIOT
pEeAAKTOpPy, OKHO KOTOPOTO B TEKYILMHA MOMEHT SIBJIIETCS AKTUBHBIM.

MeHto u naHellb MHCTpyMeHToB obOonodku MC mocTymHbI BO BCeX ClIydasx.

MeHto ‘©ann’ n rnaBHas naHenb UHcTpymeHToB UC
I'nmaBHas nmavenp vmHCTpyMEeHTOB MC BKIIOYAIOT CJIEYIOIIME KOMaHIbI:
B-BY A2 4 &
HoBsbrii (Ctrl-N) — co3mats HOBBIN IPOEKT;
=

" — OTKPBITH MPOEKT ((aiin ¢ pacmmpeHueM Prj):

a'OTKpblTl) (Ctrl-O) — BeiOpaTh (haiin B CTaHIAPTHOM JIHAJIONe ONEPAIMOHHON CHCTEMBI,
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" — BHIOpATH (paiil M3 CIMCKA TOCJIEIHUX OTKPBITHIX;
HMmnopt — 1o 3T0ii KOMaHAe OTKPHIBACTCSI MEHIO, COZIEpKaIlee CIEIYIONHe KOMaHIbI:

QI/IMHOPT U3 BepcHMU 5 — OTKpBITH NpoekT, paspadboranHbliii B TRACE MODE 5. Ilo sroi
KOMaHJI€ OTKpBIBAE€TCS OKHO BbIOOpa (aifma *.Ctm, u BbIOpaHHBIN NpoekT KoHBepTHpyeTcsi B TRACE
MODE 6. Omeparmus KOHBEpPTHpPOBaHHMS 3aBUCHUT OT (¢uara OTKJIOYATHL KOHBEPTHPOBAHHE
rpadguueckoii 0a3bl,

] Coxpanutsp (Ctrl-S) — coxpanurs npoekt B ain pPrj ¢ Tem ke uMeHeM (T0Ib30BaTEIbCKHE
OMOJIMOTEKM KOMIIOHCHTOB COXPAHSIOTCS TI0 3TOi KoMaHze B ¢ain tmdevenv.tmul);

Coxpanutb kak (Ctrl-Shift-S) — coxpanurs mpoekt B ¢aiim Prj ¢ 3agaHdeM €ro HUMEHH
(monb30BaTENbCKHE OMOIMOTEKM KOMIIOHEHTOB COXPAHSIOTCS 1O 9TOi KoMaHnne B ¢aiin tmdevenv.tmul);

Ir\léI/IH(bopMam»m 0 MPOeKTe — OTKPHITh OJHOMMEHHBIN JUAJIOr (3Ta KOMaHAa AOCTYIHA TAKKE U3
MeHIO IIpoe KT 1 KOHTEKCTHOIO MEHIO HaBUTaTOpa IMPOEKTA).

B »TroM amanmore MOXHO yKa3aTh aBTOpa NPOEKTA, OPraHM3ALMI0 U KOMMEHTapuid K IMpoekTy. B
JMajiore MHAMIMPYETCS BpeMs CO3[aHHMs U BpeMs IMOCJIEHEro M3MEHEeHHs NpoekTa. B HwkHel uyacTtu
nyanora BBIBOAWTCS wuHMOpMalmsi 00 OCHOBHBIX BHIAaX KOMIIOHEHTOB TPOeKTa (MaKCHUMAaJIbHO
BO3MOJKHOE€ YHCJIO KOMIIOHEHTOB JAaHHOTO BHIA B IIPOEKTE, MHCIOIb30BAHHOE YMHCJIO KOMIIOHEHTOB
JAHHOTO BUJIa U YHCII0O KOMIIOHEHTOB JAHHOTO BHIA, OCTABIIEECS B PACOPSHXKEHUH pa3paboTyuKa);

*? Coxpanuts aaa MPB - oskcnoprupoBaTh y37ibl JUJI1  MOCHEAYIONIETO 3aIlyCcKa TIOJ
ynpaBieHrueM ucnomHuTeNbHbIX Moaysied TRACE MODE. Dkcnopt ogHOro y3jia BO3MOXKEH W3 MEHIO
IIpoe KT 1 KOHTEKCTHOIO MEHIO HAaBUraTopa IpOEKTa;

& OTaaaka — 3arpy3urh BbIJIEJIEeHHBIA y3en (cior TexHosiorusi) B npodaiiep. Ota KoMaHIa
JIOCTYIHA Tiocjie BbInoyHeHUsT koMmaHabl Coxpanuth aJss MPB wm Coxpanuts y3eua aiasa MPB,;

Il muon — momyunts B UC peanbHbie JaHHBIE ¢ pabOTAIONIMX Y3JIOB;

= IleyaTb — TOKYMEHTHPOBATH MPOEKT B (hailm;

Hactpoiixkun UC — oTpeITh auajor 3aaanus oommx HacTpoek MC 1 pe1akTopoB madI0HOB;

IMocnenuue ¢aidjabpl — MoOKa3aTh CIMCOK MocjeaHux (aiioB, oTKpeIThIX B MC. BriOpaHHBINA B
crmcke (aitn 3arpyxaetcs B UC;

BbIX0a — BBIMTY U3 UHTETPUPOBAHHON CPEJBIL.

MaHenb nepexonoB Mexay okHamu UC
Jlnsi miepexofoB MEXIy OTKPBITBIMH OKHAMHU PEIAaKTOPOB HCIONBb3YeTCs TaHeNb, NMOKa3aHHAs Ha
pucyHke Hwke. OpamkeBas MojJocka 0003Ha4aeT aKTUBHOE OKHO.
La3kpantt2 | By dokymentHi Baza gaHHeni] [ Nporparamati & Kanantl | ¢+ 4

Jlns mepexojia B Hy)KHOE OKHO Hy:KHO HaxaTh JIK Ha cOOTBETCTBYIOIIEH BKJIAJKE ATOM MaHEeH,
NPU STOM BBHIOPAHHOE OKHO CTAHOBHTCS aKTUBHBIM.
[Tanenb conepXuT Takke CleAYIOUME HHCTPYMEHTbL:

|ﬂ] — CHHXPOHM3HMpPOBAaTh C JE€PEBOM IpoeKTa (0 3TOW KOMaHjAe B HABUraTOpe NpoekTa OyneT
BbIJICJIEH KOMIIOHEHT, OKHO pPEJaKTopa KOTOpPOro aKTHBHO, a TakKXke cJIoN (Ipymma), coiepkaiias 3TOT
KOMIIOHEHT);

|E — 3aKpPbITh AKTUBHOC OKHO.
3apaHue obwmx Hactpoek UC

Jia 3aganms oonmx HacTpoek MC W pemakTopoB IIAOJOHOB TpeJHA3HAYEH JHAJIOT, KOTOPBIH
otrkpbiBaeTca 1o komanae Hacrpoiiku UC meno @ aiiir:
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B8 Hactpaiiku -
MC
Ofwue (O NpoeToii () KornnercHsiii
SR (%) CraHaapTHoN () Hacrpaueaensiit
Eua

EugurocTe cioes
Caspatute anA MPB 1

AuoH Pecypcet CucTema
OTnagka

Koreeprep us TRACE MODE 5 W a6noHE! MROrpEkd WerauHmknd T pHeraHm kg

a6 noHE aKkpaHoE Tononaria
lz6noHE oT4EToR TexHonarus
WatinoHe ceqzv c B KM s,

b aza kaHanoe Entnqoreru

OTkpEIBaTE WatnoH

CTROMTE KOOHPOBKY N0 TEXHDNOrMM

PenakTop aprymeHToE

basoekId peaakTop
Ao
PenakTop SOL

PepakTop nporpatdra

Cnpaska [ [oToen ] I OTreHa ] [ A HITE SHEHEHMA MO YMOAYSHHID

Hacrtpoiiku WMC 3amaroTcss Ha OXHOMMEHHOW BKIQJKE O3TOrO JHajiora, HAOOp HMHCTPYMEHTOB
KOTOpOW M3MEHSETCS B 3aBUCUMOCTH OT BBIOPaHHOTO B JIEBOM CIMCKE pasjena, W BkiIaake ba3oBblid
peaaKTop.

Bknapgka ‘UHTerpupoBaHHasn cpepna paspabotku’

Pazoen ’Obwue’

ITpu BEIOOpPE 3TOrO pasjena BKIAJAKa COASPXKUT CIECAYIOIME HHCTPYMEHTHI:

» NEPEKITIOYaTEIN pekrUMa OTOOPaKeHU PelaKTOpOB KOMIIOHEHTOB — OTKPBIBATH peJaKTOPbI
kak BkJIaaku, MDI u SDI. B nepBom pexxume KaxIblii OTKPBITHII pelakTOp 3aHUMAET BCIO pabodyIo
obnacte C 1 m3MeHeHre pa3MepoB OKHA pPellaKTopa HeJAOCTYIHO.

B pexume MDI pa3Mepsl OkHa Ka)kAoro peJakTopa MOTyT ObITh M3MEHEHBI, IIPU 3TOM JJOCTYIHbBI

CTaHAapTHBIC I/IHCTPYMCHTBI OKOH ( — OTKPBITb MCHIO, COACPKAIICC CTAHAAPTHBLIC KOMAHIbLI JIA

paboThI C OKHOM, — MUHUMH3UPOBATh OKHO, ’E] — BOCCTAHOBUTH OKHO, . — 3aKpBITh OKHO).

B pexume SDI mpu BeigeneHun o0bekTa CTPYKTYphl B HABUTaTOPE COOTBETCTBYIOIIMI peaaKToOp
OTKpBIBAETCSI aBTOMATHIECKH, 3aHIMasi BCIO pabouyto obmacts UC.

Pa3zoen ’Ypoeenw cnoxcnocmu’

IIpu BBIOOpE 3TOrO paszgena BKIAJAKA CONCPKUT NEPEKIIOYATEIM YPOBHS CIOKHOCTH IMPOCKTA
(3amaroT oToOpakaeMblii HAOOP CIIOEB):

» mpoctoii — oroOpaxatorcs ciou Pecypebl, Cucrema, HUctounuku/IlpmeMHuKH 1
Bu6.1moTe Ku KOMIIOHEHTOB,

» CTAHAAPTHBIN (3HAUCHUE N0 YMOJYAHHIO) — OTOOPa)KaroTCsl T€ K€ CIJIOH, YTO U JJI MPOCTOrOo
YPOBHsI, ¥ BCE CJIOM IA0JI0HOB (IKpaHOB, MporpaMm, cBszeit ¢ bl u nokyMmeHToB);

» KOMILJIE KCHBIH — 0TOOpakaroTcsi Bce cjion, Kpome cios ba3za kanaiios;

» HAcTpaumBaeMblii — Tpy BBHIOOpPE 53TOrO YPOBHA B JAHANOre JOCTYIHBI MEPEKIIOYATENN
O0TOOpa)keHHsl BCEX CJIOEB, BKIMOUas cioi ba3za kananos.

Pazoen ’Coxpanume ona MPB’

[Tpu BBIOOpE ATOrO pasesna BKIAJKa COACPKUT CIICIYIONIEe HHCTPYMEHTHI:

¢nary, onpeeNsOUMe CTENEeHb JeTaju3aliy HHPOpMAIWK, KOTOpas BBIBOAMTCS KOHBEPTEPOM
FileCnv32.dll B TtekcroBbie Qaitiel <umsi ¢aiijga prj>_<ordinal>.cnv T1pu BBINOJHCHMH KOMaHIbI
Coxpanutsb a1 MPB:

» Kanansr;
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» 111 2a0J10HEI;

» I'pynnbi;

» Pecypcsi;

» Co3narb cTaHAapTHBIE 00BEKTHI — €CJIM ATOT (UIar yCTAaHOBJIEH, KaHAJbI y3J1a OTOOpakaroTcs B
npodaitiepe crpymmpoBaHHEIMU B cTaHnaprHele 00bekThl (rpymisl) TRACE MODE. Ota rpymmmpoBka
UMeeT 3HaUeHUE TONBKO JIJI OTJIa KM,

» [logpooHas nupopmanus.

» Crmcok I'iryOuHAa oTc/ieKMBAHUSI HCTOYHMKOB, C TIOMOIIBIO KOTOPOro 3a/1a€TCs MOPSAKOBbII
HOMEp HCTOYHMKA/NPHEMHMKa B  IIEMOYKaX CBA3ed KaHal — HMCTOYHUK/mpueMHukl —
HCTOYHHMK/TIPHEe MHUK2, KOTOPbIi Oy/1eT HCTIONb30BaH IpU SKCIIOPTE y3J1a

Pa3zoen ’Omanaoka’

[Ipn BBIOOpEe STOrO pazmena BKIAJAKa COASPKUT TMEPEKITIOUaTeN Tura Tmpodailiepa, KOTOPHIH

OyneT 3amyIieH Mo KOMaH/e & Oraaaka (Toipko 1t otianku y3iaos RTM, Console, T-Factory u T-
Factory_Console):

» IIpoaiisiep ¢ moaae p:xkKoi rpapuye CKUX IKPAHOB ;

» Ilpodaiisiep 6e3 moaae p:kku rpadpuye CKUX IKPAHOB .

Pa3zoen ’Koneepmep u3 npeovidyueii eepcuu’

[Ipu BbIOOpe »3TOro pasgena Bkimagka copepxur ¢uar OTKINYATH KOHBePTHPOBAHHE

rpajpuyeckoii 6a3bl. YCcTaHOBKA 3TOro (uiara OTKIIIOYAaeT KOHBEPTUPOBaHKE rpaduueckoil 6a3bl MPOeKTa
npu ero umnopre B TRACE MODE 6.

CoxpaHeHue nNpoeKTa AnA peaakTMpoBaHus

ITo xomaHme ECoxpa}mn, (Ctrl-S) wm Coxpanuter kak (Ctrl-Shift-S) m memo ®aiia
NPOEKT COXpaHsICTCsA B OMHAPHBIN (aill ¢ pacimupeHdeM Prj (B JAHPEKTOPHHM CepBepa MPOEKTa) IS
nocienytomero pexakrupoBanusi B VC.

B HC mnpemycMOTpeHO pe3epBHpOBaHME MNpeablAylned Bepcun QaiioB prj u tmul — mpu
TIOBTOPHOM BHINONTHEHMM KOMaHAbl COXPaHUTH paciuvpeHue (aiyioB, COXpPAHCHHBIX paHee, M3MEHIIOTCS
COOTBETCTBEHHO Ha ~Prj u ~tmul.

B 1C moxHO 3arpy3uTh OIMH TPOEKT.

Ha onHOoM KOMTIBIOTEpE MOXKHO 3alyCTHUTh HecKolbko M C 1 3arpy3urh B HUX pa3HbIE MPOCKTHI.

CoxpaHeHue npoeKTa Ans 3anycka

ITo xomanme %‘ Coxpanuts ajasa MPB mento ®@aita wm nanemu uHctpyMeHtroB MIC Bce y3ibl
AKCTIOPTHPYIOTCS. B HAOOpPBI (haifioB NJIsI MX TOCJEIYIOIIETO KOMMPOBAHMS Ha amapaTHbIE CpeJCTBa, Ha
KOTOPBIX OHM JIOJDKHBI UCTIONHATHCS mon ynpaiieHneM MoHutopoB TRACE MODE.

[Ipu BemomHernn koMmauabel Coxpanuth s MPB B nupexTopmn cepBepa MpoeKkTa Co3aaeTcs
noxaupekTopus <ums aiisia prj 6e3 pacmmpe HHS™, B KOTOPOM ISl KaXKI0ro y3J1a CO3JaeTCs MNalka ¢
HabopoM (aitmos. ITamka y3i1a umeer mMst <name>_<ordinal + 1>, rme hame — uMsi, 3aJaHHOE I y3J1a
npu ero koHpurypupoBanuu B MC, ordinal — nopsakoBsiit Homep y3ia B ciioe Cucrema, HaumHas ¢ 0
(MOpsiIKOBBI HOMEP Yy3J71a B CJIOE HE CIEAYET MyTaTh C €r0 MHAMBUIAYaJbHbIM HOMEPOM).

Heo0xoquMbIM yCI0BHEM SKCTIOpTa y37a SBJSIETCS HAJWYUE B HEM XOTsI ObI OTHOTO KaHaJja.

[To xomanne Coxpanuth y3eJ ajasa MPB 3 mento IIpoe KT Wi KOHTEKCTHOIO MEHIO HaBUTraToOpa
BbIJICJICHHBIN y3ell (W ciioll TeXHOoJ0rusi) SKCIOpTHpyeTCsl B NPOM3BOJIBHYIO MANKy, NPU 3TOM MpU
MOBTOPHOM JKCIIOPTE PE3EPBHBIE KOMMU Y3J1a HE CO3A0TCsl.

3. PepakmpoBaHuMe CTPYKTypbl MpoeKTa

HaBuraTtop umeer cienyrooume cpeacTBa AJIs peAaKTUPOBAHUS CTPYKTYpPhl IPOEKTA:
» meHwo IIpoexr;

» MIAHEJIM UHCTPYMEHTOB;

» KOHTEKCTHOE MEHIO.


proj.chm::/Profayler_s_podderjkoy_graficheskih_ekranov.htm
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Kpome Toro, B HaBUraTOpe MOANEPIKUBACTCS METOJ MEPETACKUBAHMSA OOBEKTOB MBIIIBIO (METOA
drag-and-drop), a taxke ero moaupukamm (drag-and-drop ¢ yaepskaHHeM CITy)K€OHBIX KJIABHIII).

Jns xoHpurypaimw/pa3paboTkid 00BEKTOB CTPYKTYpPbl B HABUTaTOpPE MPEyCMOTPEHbI KOMaHIIbI
CpoiicTBa 1 Pe 1akTHPOBATH, C TIOMOIIHIO KOTOPBIX JJISI KQXK0T0 00BEKTa CTPYKTYPHOTO JIepeBa MOTYT
OBITH OTKPBITHI COOTBETCTBYIOIIME OKHO CBOICTB 1 pe 1aKTop.

MeHIo ¥ rnaBHasi NaHeslb MHCTPYMEHTOB HaBuratopa npoekTa

X oo BR g RE &

Mento IIpoeKT, TiaBHasi TaHEIb WHCTPYMEHTOB M KOHTEKCTHOE MEHIO HABHIaTopa IPOCKTa
colepxatr HabOp KOMaHII, KOTOPBI COOTBETCTBYET BBIJEICHHOMY OOBEKTY CTPYKTYypHOro aepesa. [l
BbIJICJICHUST O0BbEKTa Hy)XHO HakaTh Ha Hem JIK. I'pymmoBoe BbifeneHHe OOBEKTOB B HABHTATOpE HE
O/ TS P’KUBACTCSL.

Menro IIpoekT, riiaBHasi MAHEb MHCTPYMEHTOB M KOHTEKCTHOE MEHIO HABHTAaTOpa CONMEpKAaT Kak
THUIOBBIE KOMAHIBI JJI CO3/IaHUsI KOMIIOHEHTOB (TPYINT KOMIIOHEHTOB), paboThl ¢ Oydepom oOMeHa u
MOKCKA, TaK U CTieTMpIIECKUe:

o

K-l TaKOW B MPUOOPETAET THUIOBOM MHCTPYMEHT yIaJICHUS X NpY BbIJI€JICHMH KaHana. [Tpu
HAXXaTHH CTPEJIKU OTKPHIBAETCS MEHIO, COAepKallee KOMaHaAbl Y AAIMTh (yAaauTs 0e3 yaaleHus u3 clos
Ba3a kaHai0B) 1 YHHUTOKUTH (yJAIUTh C yiajleHueM u3 ciiost ba3a kananos);

- TaKoOM BUJ MPHOOPETAaET B HEKOTOPBIX CIyYasiX THUIOBOM MHCTPYMEHT BCTaBKU % IIpn

Ha)KaTHA CTPEJIKM OTKPBIBACTCS JOMNOIHUTEIBHOE MEHIO, COAEpPKAIIEe KOMAaHIBI aBCTzua.MTb u %
BcraBuTh ¢ IPUBA3KOM,;

Fv-E""tHepep”llel Mo CChblJIKe BHHM3/BBEPX — IO 3TOM KOMAaHIE OTKPBIBAETCS JIOMOIHUTEIHHOE OKHO
HABUTaTOpa, B KOTOPOM:

» BBIAEJSIETCS KOMIIOHEHT, C KOTOPbIM CBSI3aH JAaHHBIM KOMIIOHEHT WIM KOTOPBI BBI3BIBAETCS
JIaHHBIM KOMIIOHEHTOM (B Cllydae Tepexojia 1o CChIJIKE BHH3);

» BBIJIEIETCS KOMIIOHCHT, CBSI3aHHBIM C JaHHBIM KOMIIOHCHTOM WM BBI3BIBAIONTNM JTaHHBIA
KOMIIOHEHT (B cilydae Mepexoia Mo cChUike BBepX). Ecim mogoOHBIX KOMIIOHEHTOB HECKOJBKO, ONHH W3
HUX BBIOMPAETCS B CIIHCKE:

% mm L

#= Create Component [
Muna¥ 2 4o Crogie from Template

’Q% Create Group from Template .

. Erase

w? Undo Chil+Z

Chil+C

b .F Cucrema MPB_1 K.ananel F.anani
B Propeties € Eaca kananoe.Kananis
‘ .C Cucrema MPB_1 K.aHanel3kpani

Ecim y KOMIOHEHTa WMEIOTCSI CBSA3WBBI30BBI KaK BHHM3, TaK W BBEpX, JAaHHBIA HHCTPYMEHT

|ﬁ|. -
NPUHAMAET BUJ 2 , U TIPU HaXXaTHUM CTPEJIKH OTKPBIBACTCs JOMNOJIHUTEJILHOE MEHIO, COAEpKallee
komannsl IlepeiiTi mo cepliike BHU3 U IlepeTH 1O CCbLJIKE BBEPX;

[hPer;eanpOBaHne — CO371aTh Pe3epPBHBIC Y3JIbI JJISl BBIICJICHHOTO y3J1a:

» HeT — He co3aBath (3HaU€HHE M0 YMOTYAHHIO);

» Jly0JmMpoBaHHBIN — CO3/1aTh OJIMH PE3EPBHBIN y3€J1 JIJIsl BBIJICJICHHOTO Y3J1a;
» TponpoBaHHBIil — CO31aTh J1Ba PE3E€PBHBIX Y3J1a /JISl BBIIEJICHHOIO y3J1a;

PenakTHpoOBaTh — OTKPBITH BBIJCICHHBI O0BEKT CTPYKTYPHOIO JI€PEBa B COOTBETCTBYIOIIECM
pelaKTope;
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&Pe}laKTl/lpOBaTb A0JOH — OTKPBITH IA0JIOH, BBI3BIBAEMBIH JaHHBIM KOMIIOHEHTOM, B
COOTBETCTBYIOLIEM PEIAKTOPE;

IlepeumMeHOBATh — MEPETH K peAaKTUPOBAHMIO MMEHH BBIJICJICHHOIO 00BEKTa CTPYKTYphL. [l
nepexosia K peJaKTHUPOBAHUIO MMEHH BBIJIEJICHHOIO O0BEKTa MOXKHO Takke HakaTh Ha HeM JIK;

B CBoilicTBa — OTKPHITH OKHO CBOMCTB 00BHEKTa CTPYKTYPHOTO JIepeBa;

Q?Coxpamnb y3ea aiast MPB — skcrioprupoBaTh BbIeneHHbIN y3ea (cioi Texunomaorus). ITo
ATOI KOMaH/e Ha 3KpaHe O0TOOpakaeTcs Auajor BhIOOpa MecTa pacToiokeHus (GaiioB y3ma (C MOMOIIbI0
kHorku Co3garp manmkKy M KOMaHA KOHTEKCTHOTO MEHIO 3TOro Juajiora BO3MOXKHO YIPABJICHHE
(hailnoBoil CTPYKTYpOii);

3arpy3suTh 1amMn y3Jja — BOCCTAHOBUTH COJEPXKHMMOE U KOHDHIypalMIO KOMIIOHEHTOB Y37a M3
ero (aitta BoccTaHoBieHWA. DTOT (ail He cienyeT HyTaTh ¢ QaiioM <ums_y3ja>.dump, KOTOpHIi
CO3JJaeTCS TI0 YMOIYAHHIO TIPU IKCIIOPTE Y3JIOB;

3arpy3uTh B KOHTPOJUIE P — KOIIMPOBAHKE y3Jia B KOHTPOJLIED;

i
C}I/ImbopMam/m 0 MpoeKTe — OTKPHITh OJHOWMEHHBIM JHAJIOr. JTa KOMaHIa MOXET OBITh

BBINOJIHCHA TaKXKe W3 KOHTEKCTHOTO MEHIO HABHTaTOpa MPOEKTa W C TMOMOINBIO MAaHEIH MHCTPYMEHTOB
UcG,;

lgI/IMnopT u3s b/l u ﬂ3lccnopT B b/l — 51 KOMaHBl, IpeIHA3HAYCHHBIE 1711 B3AUMOZEHUCTBH
C TEXHONIOTMYECKOW 0a30il TaHHBIX, TOCTYIHBI MPH BbIIEICHIN C10g TeXHOJI0rus.

Co3naHne 06bEKTOB CTPYKTYpPbI

Jns co3manusi OOBEKTOB CTPYKTYpbl (KOMIIOHEHTOB M TPYII KOMIIOHEHTOB) MCTIONIb3YIOTCS
THIOBBIC KOMaHabl MeHIO IIpoe KT, KOHTEeKCTHOrO MEHIO U MAaHEJM WHCTPYMEHTOB HaBUTATOpA .

IIpu cozpammm kaHama knacca CALL ¢ mpegycTaHOBIEHHBIM — CBOWCTBOM — BbI3OB B
COOTBETCTBYIOIIEM CJIO€ IMIAOJIOHOB CO3/aeTCs MIa0JIOH, BRI3BIBAEMBIN KaHAJIOM. B HaBHTaTope MOryT
OBITH cO3/1aHbI cieyromme kananbl knacca CALL ¢ mpeaycTaHOBICHHBIM CBOWCTBOM BBI3OB:

» DKpaH — KaHaJ ¢ BBI30BOM MIA0JI0OHA IKpaHa;

» [Iporpamma — KaHaJ C BEI30BOM IIA0JIOHA TPOrPaMMBL;

» JlokyMeHT — KaHaJ ¢ BBI30BOM IIa0JIOHA JJOKYMEHTA;

» CBs3b ¢ B/ — kaHa ¢ BEI30BOM CBSI3U C 0a30i1 JaHHBIX.

Menro IIpoeKT, KOHTEKCTHOE MEHIO M TAHEJIh MHCTPYMEHTOB HABUraTOpa COAEPKAT KOMAaHIbI
CO3/IaHUS TOJILKO TE€X 0OBEKTOB, KOTOPBIE MOXKET CONEPKATh BBIICICHHBIN CJIOW/ TPyIIIA.

[Ipn pemakTHpoBaHWM COXPAHCHHOTO TPOEKTa (B TOM 4YHCJE TIOCJE BBIMOJIHCHUSI KOMAaHIBI
Coxpanuth/COXpaHUTHh KaK) BHOBb CO3JAHHBIE CTPYKTYPHBIC OOBEKTHI U OOBEKTHI, X COACpIKAIIHE,
BBIJICJIIIOTCS] B HABHTATOPE CUHAM THPUDTOM

Froject Explorer

- X v e 0 BB o RE & B %

E wdidAel_dUrgrERT UE P

Eb'a' Cotemuett 5
% WatnoHe_ceazei_c_CYEI

= Easa_kananos %F Munat 1
= E25 Cucrema %I: Akpantt
o ATHL %,: Jkpants

* KaHans
Eb,: K.aHani10
BY NonezoeaTend_T_Z

% MeTouHMEHA T pHEMHMEL

T3 TewHonorua o

Cuctema RTM_1.Kanank
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YaaneHune o6beKTa CTpyKTyphbl

Jlns ynaneHuss BBIIEJNEHHOTO OOBEKTa CTPYKTYphl (KOMIIOHEHTAa WIM TpPyHIbl KOMIIOHEHTOB)
UCTIONIb3YETCS THUMOBask KOMaHAa YAAIMTh.

IIpu ynanennn kaHama (Tpymmbl KaHaJloB) M3 Jo0oro ciios, kpome cios ba3a kananos,
JOCTYIHBI 1B€ KOMaHAbl — YaamuTh (yaamurs Oe3 ynaneHus w3 ciosd ba3a kaHanoB) 1 YHHUYTOXUTH
(ymamurs ¢ ynanenueMm m3 cios basa kananoB). Eciu cioif baza kaHanoB CKpbIT, KOMaHaa ynaJieHUs
KaHaJla HEJJOCTYIIHA — B 3TOM CJIy4ae KaHaJl MOYKHO TOJIbKO YHHUUTOXHUTb.

NC aBroMaTH4ecKd yAajsieT MNpPHUBSA3KM apryMEHTOB K KOMIIOHEHTY, CCBUIKM HAa KOMIIOHEHT U
BbI30Bbl KOMIIOHEHTA IPH YAAJIEHAN TOr0 KOMIIOHEHTA (B Cydae KaHajla — IIPH €ro YHU4TOXKECHUH).

MepemelieHne 06LEKTOB CTPYKTYPbI

Omneparwsi iepeMeleHUs1 BKIFOYAeT ABa ACHCTBUS — yaalieHHe 0ObEeKTa U3 MECTa ero HauallbHOro
pacToIOKEHUs] M BCTABKY B YKa3aHHYIO Ipyrmity (CJIoi).

UTo0Bl TEepeMeCTUTh OOBEKT, HY)KHO MEpPETAlMTh €ro MBIIBLI0 B HYKHYIO Tpyrmy (CIIOH),
ynepxkuBas kimaBury SHIFT.

Ecmu rpymma (cioi), Ha KOTOPYIO YKa3blBaeT Kypcop B TMpoIecce MEepeTACKUBAHMSA, MOXKET

CoZepXaTh NepeMelaeMblii 00BEKT, Kypcop NMPUHUMAET BHJ £, B IPOTUBHOM CIIy4ae — Q.
KonupoBaHue 1 BcTaBKka 06beKTa CTPYKTYpbI

Konuposanue oovexkma cmpykmypuot ¢ 0ychep oomena
UToOBI MOMECTHUTh KOMHIO BBIICJICHHOTO O0BEKTA CTPYKTYpHI B Oydep oOMeHa, Hy)KHO BBITIOJHHUTD

KOMaHIy o Konuposars (Ctrl+C).

Ecmu xommpyeTcs cioid, B Oydep oOMeHa moMenaeTcsi KOus €ro COAEePKUMOro (BCeX JOYePHHX
IPYIIT ¥ KOMIIOHEHTOB).

Ooviunaa ecmaska o6vekma cmpykmypul uz oyghepa oomena

[Ipn OOBIYHON BCTaBKE CO37a€TCS HOBBIH OOBEKT, KOTOPBIM SBISETCA KONHMEH OOBEKTa,
nomenieHHoro B Oydep oOmena. Omepaimsi BCTaBKM He ouwumaetr Oydep oOMeHa, TMOITOMY TOCie
OITHOKPAaTHOTO KOTMPOBAaHKS OOBEKTa BO3MOXKHA €T0 MHOKECTBEHHAS] BCTaBKa.

JInst 0OBIYHOM BCTABKHM HY>KHO BBIIENMTH IPyHIy (CJIOi), B KOTOPOH MOXET OBITh CO3/1aH OOBEKT

TOTO K€ BHUAA, YTO M OOBEKT, MOMEUICHHbIH B Oydep oOMEHa, M BBINOJHUTH KOMaHIY aBCTaBlleL
(Ctrl+V).

Konuposanue u 6cmaexa odvekma cmpykmypul ¢ HOMOUWLbIO MblULU

Jlnst KonMpoBaHUsS M BCTABKM OOBEKTa HY)KHO NEPETALIUTh €r0 MBIIIBI0 B HyXKHYIO TpyIy (CJIOH)
¢ ynepkanmem wimaBumi CTRL. Ecim rpymma (cioif), HA KOTOpYHO yKa3bIBaeT Kypcop B Tporecce

TIEPETACKMBAHKA, MOXKET COIEPKATH KOIMMPYEMBIH OOBEKT, Kypcop NPMHAMAET BHJI 4, B NPOTHBHOM

ciyqae — . [Tpu BBITIONHEHMM TAaHHOM orepalmy OOBEKT He momeraeTcsi B Oydep oOMeHa.
Cneuyuanvnan écmagka odveKma cmpyKmypol
B HaBuratope mpoekta MoxJep)KHBACTCS MEPeTACKUBAHUE OOBEKTOB MBIIIBIO C OJHOBPEMEHHBIM
yaepxanvem kmaBumi CTRL u SHIFT. Eciu 00bexT, Ha KOTOpBIA yKas3blBaeT Kypcop B Iporecce

NEpeTaCKUBAHUA, OOIYCKACT 3aBCPIICHUC OICPpalMK, KYpCOp NpUHUMACT BU/ , B IIPOTUBHOM CJIy4dac —
@. DKBHMBAJICHTOM J>TOMH orncpanmu sABJIKICTCA KOMMPOBAHUC U CIICHMAJIbHASL BCTaBKa o0BEKTa 10 KoMaHac

& BcTaBuTh ¢ NPpUBA3KOI.

C nomouipro JaHHOM ONEpalMK BBINOJIHAIOTCS CIEAYIOIIME JEHCTBUA:

» IpU NEepeTacKUBAHMM KaHaja (TPYyNbl KaHAJloB) B CJIOM (Ipymmy) — aBTONOCTPOEHHE KaHalla
(rpymnmbl KaHaJloOB) C HACTPOCHHBIM CBOWCTBOM CBSI3b (KaXKIbIH KaHajd, CO3JIaHHBI TakuM 00pa3oM,
CBA3aH C COOTBETCTBYIOILMM HCXOJHBIM KAHAJIOM U MMEET TOT JK€ KJIacc);

» IpH TEPEeTACKMBAHMM WCTOYHHKA/NPUEMHHKA (TPYyMIbl HCTOYHUKOB/TIPHEMHUKOB) B  CJIOH
(rpymmy) — aBTONOCTPOEHHME KaHaja (IpyMbl KaHAJIOB) COOTBETCTBYIOIIETO KJIACCAa C HACTPOSHHBIM



129

CBOWCTBOM CBsI3b (KaXIbI KaHAJ, CO3JAHHBIA TakuM OOpa3oM, CBS3aH C COOTBETCTBYIOIIUM
HCTOYHHUKOM/TIPHEM HUKOM )

» TIPH MepeTacKrBaHMU IabJioHa (TPymmbl MA0JOHOB) B CJIOHM (Ipyrily) — aBTONOCTPOSHHUE KaHalia
(rpyrmbr kaHasoB) kimacca CALL (kaawlii KaHall, CO3JAHHBIA TakuM OOpa3oOM, HACTPOSH HAa BBI3OB
COOTBETCTBYIOIIIETO MIa0JI0HA ¥ UIMEET TaKOE )KE UMsI, UTO U Ia0JIOH);

» TpU TEepeTacKMBaHMM HCTOYHHKA/TPHEMHHKA WIM IIa0JIoHa HAa KOMIIOHEHT — HAcTpOWKa
KOMIIOHEHTa Ha CBSI3b C MCTOYHHMKOM/TIPUEMHMKOM WIM Ha BbI30B Ia0joHa. B mocienHem ciydae kaHal
kimacca CALL npunnmaeT ums malJsioHa.

Aemomamuueckuii 6b100p 6uda onepauuu 6CMasKu

ITpu mepemeineHnn 00bEKTa CTPYKTYphl OOBIYHBIM MeTomoMm drag-and-drop (0e3 ymepkuBaHms
CIIy’K€OHbIX KJIaBHII) BHJ ONEpalli BCTaBKU (OObIYHAS WIM CIeLMabHAsl) BHIOMpAeTCsl aBTOMAaTHYECKU
(upenrudumpyetcs no Gopme Kypcopa).

PepakTtopbl KaHanos

ZIJ'IH KaXXa0ro Kjacca KaHaJla B HncC BCTPOCH PCAAKTOP (HI/DKe IMOKa3aH PCAAKTOP KaHaJia KilaccCa

w? Tu A
Hrag meszage Kogupoeka AHBC
C
E.orataeHT apui cammentt
[ paH1uEl OdpadoTia CuCTerHBIE
Henonesoears Henonesoeare DcHOEHEIE
Ein a0 ANepTYRS d Tun Output ~
B a0 Mk 0
PasmepHocTe ~
Bl E0 Craa:. o Meprog, EgHHMLA HEMEpeHMa
HI 40 MHoHTENE 1.25 12| [ umen -
Ha, 20 CrelweHqe ] AETONOCEES
HM 10 M acwT atkposaHLIe [] Enable
[vcTepesuc 0 M acumatHpoEaHHE Index
TR FRERN A CreweHyie  Muowurens ¥ Orpasorars
b & hd ax
200 2580 Ha ctapte i]
+ = =
( 100 0 ) 1.25 125
Min Min
ApHHESLMA
JonanHuTEAEHD

JIBa paszaena SBIAIOTCA OOIIMMH JIJII BCEX PEIAKTOPOB KaHAJIOB — BEPXHHUM, COMEPKAIIMA KHOTIKY
BbI30Ba KOHTEKCTHOM CTPaBKH (KOHTEKCTHAsl CIpaBKa BBI3bIBAETCS TAKXKE MO HAXKATHIO (PYHKIMOHAJILHOU
kiaBmum F1) m mons g 3agaHus MMEHH, KOMMEHTapusl U KOJUPOBKY KaHaja, U pa3nen CucreMHsble,
coaepxxanmii Bkiaaku OcHoOBHBIE, ApxuBanus 1 Jl0NMOJHUTEIBHO.

Jlpyrue pazzenbl pelakTOpOB COAEPXKUT MHCTPYMEHTHI 3aJaHusi aTpuOyTOB, CHEIM(UIHBIX 1JIs
KaHAJIOB COOTBETCTBYIOLMX KJIACCOB.

PenaxTopsl KaHAJIOB CoAEpXKaT Ty e IMaHe]b MHCTPYMEHTOB JI1 paboThl ¢ Oydepom oOMeHa, 4To
U peaKTop y3Ja.

4. OTnapka npoekta B UC

Jis ornanku npoekta MC cHaGkeHa ClenylonmMu MeXaH3MaMu:
» aBTOHOMHASI OTJIaJKa [1a0JIOHOB;
» 3amycK BbIIeNieHHOro y3na (cioss TeXHOJorwmsi) mMoxm YNpaBlICHHEM OJHOTO W3 OTJIAJOYHBIX

MOHUTOPOB  (mpoaiiepoB) W3~ MHTETPHUPOBAHHON
MPOTOKOJIMPOBAHUEM PAa0OTHI B TEKCTOBBIN (haili;

;
cpeapl MO  KOMAaHIe 13’:'OT.Hazuca c
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¥  HCIIOJIb30BaHUC (I)YHKI_H/II/I IMAOH — 0JTa (I)YHKI_[[/I}I obOecrieyrBaeT MOJIy4YCHUC B PCIKUMC
PEAAKTHUPOBAHMA PCAJIbHBIX MdaHHBIX C pa6OTaIOH_[I/IX Y3JIOB IIPOCKTA. ZIJ'IH €€ HCIIOJIb30OBAHUA HY>XKHO

BBIIIOJIHUTHL KOMAHIY * HInuon
Mpodannepobl

Hns ornagku y3na (cios TexHosorusi) ero MoxHo 3amycturb (B Tom umcie w3 MC) moa
YIIPaBJICHAEM OJTHOTO M3 CIICAYIOIIMX OTJIaJ0YHBIX MOHUTOPOB:

» podpaiiiiepa ¢ moaepIKKON rpaduueckux dKpaHoB (rtC.exe);

» podpaiiiepa Oe3 moamepKku rpaduueckux skpaHoB (rtmg32.exe).

[Ipu xondpurypupoBanuu MC MoxHO ykazaTh npodaiiiep, KOTOpblii gomkeH 3amyckatbes u3 MC.

I mpodaiiepa 6e3 mogaepKKH TpaduKM MOXKHO 3aJaTh PEXHM OTOOpa)KEHHMS KaHAJIOB
pacrmpeieieHHBIMH TI0 BHYTPEHHUM cTaHmapTHeIM rpymiaM (oobexram) TRACE MODE.

[Tpodaiinepbl 3amMCcHIBAIOT MPOTOKOJI CBOSH paboThl B (aim <ums (aiiaa prj> <mopsiaiKoBblii
HOMep y3ua>.txt, KOTOpbIi coxpansercs B manke y3ma. CremeHp JeTaim3alld  OTJIaJ0YHOU
uHQOpMaIWK, BBIBOAUMON B (aifll, MOXKET OBITH 3a/1aHa.

Mpodcdannep c nogaepxKon rpachnyecKknx aKpaHoB

I'padmueckas obonouka 3Toro mpodaitnepa COAEPKUT MEHIO, TAHEIh MHCTPYMEHTOB M pabouee
1ojie, B KOTOPOM OTOOpakatoTcs rpadudecKre dKpaHb:

% TRACE MODE 6 Realtime Debug Monitor - Not loaded [= |[B)[X]
File Wiew Actions Help

=

Mento @aiiy1 U MaHENb HHCTPYMEHTOB COJEp)KaT KOMAHIBl OTKPBITHS ( el CTRL+O),

niepe3arpy3Ku U 3amycka ( A CT RLA+R) y3na, a Taxke KoMaHIy BbIXOJa U3 POrPaMMBl.

Menio Omepaumm COIEpKUT KOMAaHAbl aBTOPM3ALMIW/OKOHUAHUSA CEaHca, a TakkKe KOMaHIy
TOCBHUTKA COOOIICHUS B OTYET TPEBOT.

Meno Bua conepxur cieayromue KOMaHbL:

» IMoumsbrit 3xpan (CTRL+F) — mepexmouenre Buaa OTOOpaskeHHs rpaduuecKuii SKpaHOB (B
OKHE/TIOJTHO9KPa HHBI )

» Komnonentnt (CTRL+0) — mo 3T0i KOMaHIe Ha DKpaHE MOSBISICTCS THAJIOT, B JICBOW YacTH
KOTOPOT0 OTOOpa)KaroTCsl KaHaJbl y371a, a NpaBasl COACPKUT MHCTPYMEHTHI 3a/aHUs aTpHOYTOB KaHala,
BBIJICJICHHOTO B JIEBOW YacCTH:

Component Yiew Debug

-1 _profilers_0 | Kanan#1
Skpan#l 1 0 [o00] R 123 A
Brizos#3 1 0 [00z2] In 125
Recieve by Autosend [oo3]C Lon+T
sers [005] Frg 1
Fast [D0&] u}
[007] P 0
[008] W + Z

Setting

Input State | [
D |0
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Jlns 3amaHusi BXOMHOTO 3HaveHWs kaHana (atpuoyra 0, In) HyxHO BBecTH TpeOyeMoe 3HAUCHHE B
nosie crpaBa oT kHonku INput u Hakats JIK Ha 3TOM KHOTIKE.

Jlns 3ajaHus 3HAYEHUS NPOW3BOJIBHOIO aTpuOyTa HY)KHO BBIJEIMTH aTPUOYT B CICKE, BBECTH
TpeOyeMoe 3Haue€Hue B MOJIE CIpaBa OT KHOIKH, HA KOTOPYIO BBIBOJUTCSI KOPOTKOE MMsI BBIOpPaHHOIO
aTpuOyra, u HaxkaTh JIK Ha 3TOi KHOIKE.

JIyi BBIKITIOUEHMST KaHajla HYXKHO YCTAHOBHTH (iar B mojie crpaBa oT KHomnkH State u maxath JIK
Ha 3TOH KHOIIKE.

Mpodannep 6e3 noaaepxku rpad M4ecKnNx aKpaHoB

I'paduueckas obonmouka 3TOro mpodailiepa COAEPKHUT MEHIO, MAHEeIb WHCTPYMEHTOB M pabouee
Tosie, B KOTOPOM OTOOpakaroTCs KaHAJbI y3J1a:

a _profilers_0.rtp - RTMG32 M=E3

File User Wiew Setting Panel Help
=

SR profilers_0
KaHan#1[ ++]...:0

SkpaH#l] ++]...: 0 _

Mento @aiiy1 U IaHENb HHCTPYMEHTOB COJEp)KaT KOMAHIBl OTKPBITHS ( el CTRL+O),

niepe3arpy3ku ( O , CTRL+R) u 3amycka ( 3 ) y371a, a TaKke KOMaHIy BBIXOa U3 TIPOrPaMMBI.
Mento IloJib30BaTetib CONEPKUT KOMAaHIbI aBTOPHM3ALMI/OKOHUAHHMS CEaHCa, a TaKkKe KOMaHTY
IHoab30Baren.

Mento Bua comepkur draru ynpasieHHs] BUIMMOCTBIO CTPOKH CTaTyca, NaHeI HHCTPYMEHTOB U
pa3aeneHus OKHa:

arr Untitled - RTMG32

File User

Wiew Setting  Panel
=
=1~ _profilers_0

Fanan#l[ ++]... 1 123
Skpan#l] ++]...: 0

Help

SE profilers_0
Fanan#l[ ++]... 1 123

A

5. MporpammupoBaHue anroputm™oB B TRACE MODE 6

Jlns mporpaMMHpOBaHUs aidropuTMoB (YHKIMOHUMpOBaHUs pa3pabarbiBaemoro mpoekra ACY B
TRACE MODE 6 Bxmouensl 5361k Texno ST, Texno SFC, Texno FBD, Texno LD u Texno IL.
Jannble s3bIKM SBISIOTCS MoaudukammsiMu si3bikoB ST (Structured Text), SFC (Sequential Function
Chart), FBD (Function Block Diagram), LD (Ladder Diagram) u IL (Instruction List) cranmapra
IEC61131-3.

[IporpaMMBbI U HEKOTOphIE MX KOMTIOHEHTHI ((pyHKImH, mark u nepexoas! SFC u T.1.) MoryT OBITH
pa3paboTaHbl Ha JIOOOM W3 BCTPOSHHBIX SI3BIKOB B COOTBETCTBYIOIIEM pPEIAKTOpPE, MPU 3TOM SI3BIKH JIJIS
NPOrpaMMbl U €€ KOMIIOHEHTOB BBIOMPAIOTCS] HE3aBUCHMO.

Jist co3maHus W PelaKTUPOBAHUS CBOWCTB apryMEHTOB, MEPEMEHHBIX, (PYHKIMA U CTPYKTYPHBIX
THIIOB TIPOTPAMMBI, @ TaKKe U1 WCIONB30BAaHWSI B mporpamMme (yHKIWIT W3 BHEIIHMX OMOJMOTEK B
MHTETPUPOBAHHYIO Cpey pa3paOOTKH MPOEKTa BCTPOCHBI CIiCIMAbHbIC TaOIMYHBIE PEaKTOPBI.
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TRACE MODE 6 umeet Takxe cpeAcTBa Il OTIAAKU MPOrPaMM.
[IpumepHbIi  BUI  HMHTETPUPOBAHHOM Cpellbl TPH PEIaKTUPOBAHWM TpOrpaMM [OKa3aH Ha
CIIEAYIOIIEM PUCYHKE:
B Trace Mode 6 - [untitled.tprj*] |Z||E|[z|
NpoekT Tporpakda  CkHa
BB H S 89 A0H0¢ | & BRE S

Haeurarop nposkTa | Mporpardaa 1

- X BE e

|Ké

[Nporpamsa 1

K.OoMAOHEHTRI NPOEKT A

- k4
Wy 3kpate J &J [ J
CrpykTypa npar

= [f] Mporparme:

2 L agnoHer aokyreH. .

= AR
£} Cuerapum nokyme. . @ﬂnKan

+
#- 434 BrewHwe B @rnuﬁa
1 Kanans CnoseHue
[ MPazae
LA [NeperdeHHan |THI‘I |£leu:s|Tw-|Hb|ﬁ |LL i b4l 3ENYCTHTE BEIN...
D war_000 [MT 10 16 m onao...
D wvar_001 INT 20 16 = nonn...
D var_002 INT 0 T8 osemue JETEIDEX 2 000, %
z
| ADUPMETHYECEME Gyt £ & b
MpocraTp | NokansHelE | [ nofanes 1+ Pl ITnanka | 4

OcHoBHeIM s13b1KOM TiporpamMupoBannsi TRACE MODE 6 ssnsercs Texno ST. Ilporpammel,
pa3paborannbie Ha s3bikax Texno LD, Texno SFC u Texno FBD, nepen kommusiimeid TpaHCIHPYIOTCS
B Texno ST. |L-nporpamMmbl mepea KOMIMISAIMEH YacTUIHO TpaHCIUPYIOTCA B ST, 4acTUYHO — B
accemOnep. OTcrofa cremyer, HanpuMep, 9To KiroueBbie cioBa TexHo ST sSBISAIOTCS TaKOBBIMH U IS
BCEX JIPYTHX SI3BIKOB.

MopakniovyeHne NporpaMmmbl K NPOEKTY

Jns mopkoYeHWs NporpaMMbl K TMPOEKTY €€ HY)KHO BHayaje CKOMIWIMPOBAaTh, a 3aT€M
COXPaHHUTh TMPOEKT. UTOOBI CKOMIMIMPOBATH TPOrpaMMy, HY)KHO BBITIOJHATH kKoMaHny Komnuimposarb

mw MmeHio Ilporpamma, wm HakaTh kimaBuiry F7 wm Haxats JIK Ha mKoHKE S manerm WHCTPYMEHTOB
ortnaauuka. Ilepen coxpaHeHHEM IMPOEKTa Hy)KHO YOEIUTHCS, YTO KOMIWIALMS MpOLUIa YCIEUIHO (B OKHE
COOOIICHNH KOMIWIATOPA B 3TOM CJIy4ae BBIBOJUTCSI COOTBETCTBYIOIIEE COOOILECHHE).

OTnagka nporpaMMBbl TaKKe BO3MOXKHA TOJIBKO MOCJIE €€ YCTICITHON KOMIWIALIMN.

Bbi6oOp Ai3bika NporpaMmM1MpoBaHuUsA

SI3BIK TPOrpaMMHUPOBAHKMST MOJKET OBITH HE3aBUCHMO 3aJaH JJISI OCHOBHOHM NPOrpaMMBbl, (pyHKIN-
6usioka, ¢pyskimu ¥ mara SFC. SI3bIk BEIOMpaeTCs B CISAYIOIEM JHAJIOTe:
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& Boibop Aabka E|

BrIGepUTE AZEIK DEANMSALMK NPOrpatdrb;

(%) TemHo ST
() Tewno SFC
() TexHo FBD
() Teswo LD
() TesmoIL

5] (o |

OTOT nAuanor aBTOMAaTHMYECKU MOSBIETCS Ha JKpaHe npu HaxaTtuu JIK Ha KMeHM BHOBb
CO3J1aHHOM MPOrpaMMBbl WM €€ KOMIIOHEHTa (AJIs1 KOTOPOro s3bIK MOXET OBITh 3aJlaH HE3aBHCUMO) B OKHE
CTpyKTypbl —mporpammbl. [locie BblOOpa si3plka mporpamMMa  (KOMIIOHEHT)  OTKpBIBae€Tcs B
COOTBETCTBYIOLIEM PEIAKTOPE.

W3MeHuTh S3bIK MOXHO TOJIBKO IOCHE YyJAJeHUs Tejla IporpaMMbl (KOMIOHeHTa). g aroro

HykHO HaxkaThb JIK Ha uWKOHKe [_.IE_-JHaHeHI/I MHCTPYMEHTOB B OKHE CTPYKTYpbl IMPOrpaMMBbI, MOCJE YETrO
JHAJIOT BHIOOpA sI3bIKAa aBTOMATHYECKH MOSBISIETCS HA DKpaHe.

Co3naHue aneMeHTOB nporpaMm C NnoMoLbO TaGnNunYHbIX peaaKkTopoB

TabmmyHble pegakTopbl HCTIONB3YIOTCS JJISI CO3/IaHUs CJEIYIOIIMX KOMIIOHEHTOB U JJIEMEHTOB
MpOrpaMm:

» apryMEHTHI;

» JIOKaJbHBIC TIEPEMEHHBIC;

» mIo0abHBIE TIepeMEeHHbBIE;

» GyHKIMH-0JT0KH (TIOATIPOrpaMMBbI) M (DYHKIIMH;

» CTPYKTYPHBIC THIIBL.

Kpome Toro, ¢ momornpo TaOIMIHBIX PEeIaKTOPOB KOHPUTYPUPYIOTCS OOpamieHus K (QyHKIMAM 13
BHEIIIHUX OHOJMOTEK.

[TepeuncieHHbie KOMIIOHEHTHI U AJIEMEHTHI, Hapsaay ¢ ymctunramMu ST u IL u nuarpammamu LD,
SFC u FBD, 00pa3yroT BeTBH JiepeBa B OKHE CTPYKTYPBI TPOrPaMMBI.

Jlnst BXOZa B COOTBETCTBYIOLMHA TAaOJMUHBIM peakTOp HYXKHO B OKHE CTPYKTYPbI NPOrpaMMbl
HaxkaTh JIK Ha moO0oM M3 MepeyrClIeHHBIX BBIIIE 3JIEMEHTOB.

Ocobennocmu peoaxmupoeanus

Jnst co3maHwsi/yaajeHusi CTPOK M TIOMCKAa B TAOJMYHBIX PEJTaKTOpax HCTONB3YETCSl THIOBAs
TMIAHEJIb UHCTPYMECHTOB.

Jlis mepexona K peJaKTUPOBAHMIO OTASIBHOM SYEHKM TaOJMIbl HYy)KHO JBakabl HaxkaTh JIK Ha
oTOM siueike. PenakTupoBaHue sSUYEHKM TPOMBBOAWTCS JMOO TIIyT€M HEMOCPEACTBEHHOIO BBOIA C
KJIaBHATYyphl, JIMOO MyTeM BbIOOpa HYXHOTO 3HAYEHMS M3 CIMCKA.

[Ipu 3aganMM yucna B KA4€CTBE Pa3AesUTelIs 1IeJIoi U APOOHONM YacTH UCTIONb3yeTCs TOYKA.

Ecmm B sueiiky ctonbna [| MaccuB BBECTH YHCIIO, pABHOE KOJMYECTBY JICMEHTOB MacCHBa, TO B
ITON sueiike OTOOpA3WTCs NHATia30H MHIEKCOB 3eMeHTOoB (HawywHasi ¢ 0). Hampumep, myis 1ByMepHOToO
MaccuBa mpu BBoze 9, 8 orobpasurcs 0 .. 8,0 .. 7.

Hexkoropble osnemeHrsl (HampuMmep, TepeMEHHbIE), 3aJaHHble B TAaOJMYHBIX pPEIaKTOpax,
ABTOMATHYECCKA JOOABJIIIOTCS B JIMCTHMHIH TEKCTOBBIX TIPOrpaMM B BHJIC COOTBETCTBYIOIIHX
KOHCTPYKIMA sI3bIKa. OTHU KOHCTPYKIMH BBIJCISIIOTCS CEPhIM IBETOM; OHH HEIOCTYIHBI  JIJIS
HETIOCPEICTBEHHOIO PEIaKTHPOBAHUS C TIOMOIIBIO KIIaBUATYPHI:
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v|'R &

A o By B #

PROGRAM
VAR vAR_DDD IHNT := Z: EHD_FER
VAR vAR_DDI IHT := 3: EHD_FER
VAR vAR_DDZ INT: EHD_FER
VAR s : STRUCT 000; END VAR
WAR 002 = fff(UAR_DDD; UAR_DDIJ;

IF VAR 00z » 10 THEH|

VAR 002 = 10;
ELSE

VAR 002 = 1;
EHD IF;
VLR 002 =

EHD PROGRAM

s.f struct (VAR 000, VAR 001):

JlocTymHple TUIBI JaHHBIX (cTonOen Tum JaHHBIX) IS MPOrpaMM Ha BCEX SI3bIKAX OJTUHAKOBEHI.
Hauvanbnoe 3nauenue (cTondern HauyaibHoe 3HaYeHHMe) MOXKET OBITH 33/1aHO B JIFOOOW M3 (hopM,

onpeneneHapix st Texno ST.

Taonuunstit pedaKmop apZymMeHmos npozpammHoz0 KOMHOHEHMA
Bun TabmmuHOro pegakropa apryMeHTOB MNPOrPaMMHOTO KOMIMOHEHTa ((yHKIMM wid (yHKIWMH-

0JI0Ka) MOKa3aH Ha CIEAYIOUIeM PUCYHKE.

X O F BB M VAR

HMraA Tun

N ARG_000 plaexon BEINT
N ARG_001 dhexon/eexon RE]INT
= N ARG_002 [ |28 T

A UINT
A4 DINT
AfUDIN
g TINME
Y] DATE
Y] TINME
Y DATE
Y REAL
< Y)LREL

BRIX DI

Tun ganHer  Maccus

o .. 8

b

W

Hau. sHaveHue FomreHT]
Yy N array
YV 256

b

B srom pepakrope 3amaercss MMsi apryMeHTra, €ro THUll (BXOJ, BBIXOJA WIM BXO0/BbIX0]), THI

Tabnuunsiit pedakmop nepemeHHbIX

JTaHHBIX, HauaJbHOE 3HaUY€HHe W KoMMeHTapuil. Eciu B nose MaccuB CTpOKM apryMeHTa 3a7aTh YHCIIO,
apryMeHT UHTEPIPETUPYETCs KaK MacCCHUB.

Bun TaGauyHOro penakropa NepeMEeHHBIX MOKa3aH Ha CIEAYIOIEM PUCYHKE.
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EEX
- X OO SRR f v dh ¢

A THN paHHelx  Maccve  HadaneHoe 3HadeHWe | KoMMeHTapH
N vaRr_000[RE]INT B8]0 . 34 V23 I array
N var_oo1[RE]eooL V TRUE

N YAR_D0Z

LIINT

i LIINT

|

2 ab] STRING @

— =
B »sToMm PCOAKTOPE 3adacTCd UM HGpGMGHHOﬁ, €€ THIl AaHHBIX, Ha4YaJIbHOC 3HAYCHHEC U

koMMeHTapuid. Ecim B mone MaccuB CTPOKH TIEPEMEHHOH 3a7aTh YHCIIO, TIEPEMEHHAS. HHTEPIPETUPYETCS
KaK MacCUB.

Tabonuunstit pedakmop ynkyuii u hynKyuii-610K08

Bun taGamuHoro penakropa GyHKIMEA U (QYHKIMI-OJOKOB MOKa3aH HA CIEAYIOIIEM PUCYHKE.

FEX]

dm e X O o By | B v dh ¢
KMra THN OaHHEx MaccHE KaMMeHTapKA

| |FUNCTION_001 N function-black
|j FLINCTIDN_EIEIE_L._‘_‘.}_:‘ INT w I:I o2 i function

B stom penakrope 3amaercs ums GyHKimn ((QyHKIMH-0JI0Ka) ¥ KOMMEHTaPHIA.

Ecim ykazaH TN BO3BpaliaeMoro 3HaueHWsl, onpenessercs (yHKIHS, €CIM THI BO3BpAIaeMOro
3HAYEHMWS] HE YKa3aH, OnpeelsieTCst (PyHKIMS-0I0K.

Ecim B mome MaccuB CTpokH (YHKIMH 33a/1aTh 4YHCIO, (YHKIMS BO3Bpamaer Maccus. [l
¢yHKIMU-0710Ka mosie M accuB HEJTOCTYIHO.

Taoénuunvtit pedakmop cmpyKmypHuvIxX nunoeg

B stom penakrope 3agaeTcs UMs CO34aBa€MOro CTPYKTYPHOTO THIIA U KOMMEHTAPHA.
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X X Cu of By G| dh v dh o
A KommeHTapHA
= STRUCT 000 if struct 1

bonee mompoOHOe ormcaHWe aNrOPUTMOB TPOTPAMMUPOBAHKS, @ TAKKE OIMCAHWE S3BIKOB

NMpOrpaMMHUPOBAaHMs ~ MOXKHO Haith B cmpaBoyHor cucteme [TRACE MODE B pasnmene
ITporpaMmmMupoBaHue aIrOpuTMOB.
6. PaspaboTtka rpadunyeckoro uHtepdeunca
Pepaktop npeacraBneHusi 4aHHbIX
I'padraeckoe mpeacTaBleHMe XoAa  BBITIONHEHWS TEXMpoIecca, a Takke YIpaBJICHHUE

TEXMPOLIECCOM C TIOMOIIBI0 TpadHHIecKuX CPEJCTB SIBISIIOTCS OJHAMH W3 TJIABHBIX 33124, PellacMbIX
TPEUC MOVY]J 6. [na pa3paborku wunHTepdeiica omepaTopa B HHTETPUPOBAHHYIO CpeAy BCTPOCH
peaaKkTop npeacraniie Hus naiubix (PIII):

=1

B8 F:/Trace Mode 6/My_first_project.prj - iHTerpipoEaHHas cpeaa pa...

Faiin Npoekr MNpaeka Cepeuc Bua Okno Chopaeka

BB -H @ AL 4 @0 FBRBBX [0 vRRA:ID-T-
o2/ wda o0 neBlwEsE041.948 =

| il v[s v==]= iy &-;;g-—-ﬁ = -

| Hagurarop npocira 2 kparitl | 3 Axpantt2 +

X o BB R —
@ Pecypen 2| 8 5 ,f A& FS

W afnoHe_npor
I WadnoHe: skpe
w

Jrpani2

4 ¥

lafinoHe!_akpanoe. Jepantt?

I CeobicTEa ofbexTa

B az0BLIi WpHET

M5 Shell Dig.3

-~ 2.04 20:0617 200532 20:08:47 2C
== TpeHa Eg ORI P

= == Kpuetie WeTouHuk

Froperty W alue A

OpueHTaLMA Harizantal

User soHa |

Macwratupyeraei False 2

32.00,16.00 | 450.00 » 350.00|0.00° | shap OM

Wurepdeiic onepatopa pa3pabarbiBaeTCs B BHjae HaOOpa rpaguyecKHX 3KPaHOB, SBISIOINIMXCS
KOMIIOHCHTAMHU TIPOEKTA.

C 1enpio B3aUMOJCHCTBUS C JIPYTMMH KOMIIOHEHTAMU TPOEKTa ISl TpahMuecKoro KpaHa MOTYT
OBITH 331aHBI APTYMEHTHI.

COBOKYIHOCTh TpadUuecKHX 3KpaHOB y3lia oOpasyeT ero rpaguyeckyr 06a3y. COBOKYIHOCTH
rpaduueckux 06a3 Bcex y3noB paspabarsiBaemoro npoekra ACYTII obpasyer rpaguyeckyio 4acThb
IPOCKTA.

I'paduaeckmii S5KpaH MOXKET COAEPkKAaTh OAMH WIM HECKONBKO IpauyecKuX C€Ja0eB, KaXIbIi 13
KOTOPBIX, B CBOIO OU€pE/Ib, MOXKET COIEPKATh OJMH WIN HECKOIHLKO MO/ACJI0€B.


graph.chm::/Redaktor_predstavleniya_dannwh.htm
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B rpaduueckux crnosix pazmemniaiorcs rpagpuyeckue dvieMeHTsl (I'J). I'paduueckue sneMeHTs
UMEIOT HAOOpBI HACTPAMBACMBIX AaTPUOYTOB, IMHAMHYE CKUX CBOWCTB U (PyHKIM ynpaBJjie HUSA. OTH
mapaMeTpbl OMPENENIIOT BUI TPaUISCKUX DJIEMEHTOB U BBINOIHIEMbIE MMM (DYHKIMM OTOOpPa)KEHHS U
yhpaBjeHUs NpU paboTe B peaJibHOM BpeMeHU. PenaxkTop mpejcTaBieHUs] AaHHBIX CONEPKUT OOJbIIOoe
KOJIMYECTBO BCTPOCHHBIX TI'paMUecKux »3IEMEHTOB, MO3BOISIONMX H300pa3UTh NPAKTUUECKH JIHOOOM
TEXMpPOLIECC, BHIBECTH HA ANCIUIEH BCIO HEOOXONMMYIO MH(POPMAIMIO O XOAE €ro BBITIOJHEHUS, a TaKKe
YIPaBJIATH TEXIPOLECCOM.

Pexumbl pabotsl PMNA

Penakrop npencraBieHus JaHHBIX MOXET HAXOIHUTHCS B OTHOM U3 CIIEAYIOUHMX PEKUMOB:

» peXMM pa3MelleHUsl TpeIHA3HAUCH JUIA 3alloNHEHUs TpaduuecKuX CJIOEB DKPAHOB
rpaduueckumMu dMemMeHTaMu. s mepexoma B ATOT PEeKHM HY)XKHO Ha)KaTh OIHY M3 KHOMOK BbIOOpa D
Ha MMaHe M MHCTpyMEHTOB I'paduueckue e MeHTHI;

» peKUM PpeNaKTHPOBAHUA TIPEIHA3HAUCH /Ui BHECEHHMS W3MEHCHHH B CO3/IaHHBIC paHee
rpaduueckre SKpaHbl (HAampuMep, U yaaseHus/1o0aBiaeHus TpadrIeCKUX AIEMEHTOB WIM M3MEHEHHUS

UX CBOMCTB). Iy mepexona B 3TOT peXHUM HAJl0 HaKaTh KHOIKY 3 IVIABHOW ITAHEJM MHCTPYMEHTOB;
» PEKUM IMYJIALMH HCTIONB3YETCS IS MPOBEPKU paboTHl rpaduuecKux 3IEMEHTOB B PeallbHOM

-

BpeMeHd. Jlnsg mepexoma B PEXUM OMYJSIIMM  HAJ0 HaXkaTh KHOIKY MAHEM WHCTPYMEHTOB

r

I'padpuyeckme 31e Me HTBI; [IJIS BBIXO/IA U3 PEXKUMA HAJIO HAXKATh KHOMKY ~ TOBTOPHO.
Kpome toro, B PIIJl mpemycmorpeHo nBa pexuma OTOOpaskeHUs] TrpaMuecKuX HKpaHOB —
OOBIUHBIN (B OKHE) W TOJHOOKPAaHHBIA. J[1s mepeximodyeHusi peskuMa OTOOpaKeHHs! MCTIONb3yeTCsl KHOIKA

A=)

NaHeIM MHCTpyMeHTOB I'padgmyeckue 3jieMEHTHI.
B pexnMax pa3MelleHus M peAakTUPOBAHMS TEKYIIME KOOPAMHATHI Kypcopa OTOOpa)karoTcsi B
CTpOKe cTaTyca (BHU3Y crpaBa). Tam xke oToOpakaeTcs coctosiHue ¢uara PacmoJiarars mo ceTke.

nmaBHOe MeHI0 U naHenu nHctpymeHToB Pl
Ilanenv uncmpymenmog ’I'pagpuuecxkue snemenmut’
O K/ Mo 0 nmeWEHISI.098

C moMoIIpI0 MHCTPYMEHTOB 3TOM MaHEIM BHIOMPAIOTCS TpauuecKue >IeMEHTHI ISl pa3MelIeHUs
uX B rpaduueckux ciosix 3kpaHoB. [Ipu BeiOope I'D penakTop nepexoaur B peskuM pa3MeIleHHs.

s

C noMoupo KHOMKU
KHOTIKU »_ B PEKUM SM YIISIUN.

Knorxa :D:npe;[Ha:;Haqua JUI TIEPEKITIOYEHUS] PEeKUMa OTOOpakKeHHs TpaPuuecKux HKPaHOB
(OO BIYHBII/TIOTHOIK pa HHBI 1).

Memnto u nanenv uncmpymenmos ’llpasxa’

e B ¥ [0z v G &

Menro w mnasens wHCTpyMeHToB IIpaBka comepkar psJ THUIOBBIX HMHCTPYMEHTOB  JUISA
pelaKTHpoBaHus rpaMUecKHX OSKpPaHOB. JlaHHbIE HMHCTPYMEHTBI JOCTYIHbI TAKXKE W3 KOHTEKCTHOI'O
MeHto ['0.

K

JTAHHOM MaHeIM MOXKHO NEpEeTH B PEXUM PENAKTHUPOBAHMUS, C TIOMOIIBIO

B cmicke |197% ¥|((Macmra6), a Tak e TpH TIOMOITH KHOTIOK
IIpaBka BbIOUpaeTcst MacITad OTOOPAKCHUS.
Mento ’Cepesuc’ u nanensv uncmpymenmos ’Tononozus sxpana’

B E M= = 0 i E £ gt
Z[aI-H-IBIe MMaHCJIb HHCTPYMCHTOB W MCHIO COACPXKAT KOMAaHAbI IJII TIO3MIUMOHHUPOBAHMA U

THUPAKUPOBAHKS BBIJIEJICHHOTO Ipa)uecKoro 3IeMeHTa.
Mento CepBHc conepkur AononHuTebHo KomaHny IlapameTpsbl 9kpana.

~ ¥ [JaHeJM MHCTPYMEHTOB
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Ilanens uncmpymenmos ’l[lapamempot mexcma’

[ il v[e v B7U A-

B pexume penakTHpoBaHMS C TOMOIIbIO THIOBBIX HHCTPYMEHTOB JAHHOM NaHENH 3a7al0TCs
napamMeTpsl TEKCTa B BBICICHHOM TIpaduueckoM aneMeHTe (BoiaeneHHoi rpymme ['9). JlanHpie KoMaHIbI
NPUMEHAMBI TOJIBKO K TaKOMY TEKCTY, KOTOPBIM MOXET OBITh BBEIACH/OTPEIAKTHPOBAH C TOMOIIBIO
KJIaBUATYPBHIL.

Bun I'D mpu ero pasmenieHns B rpauueckoM CJI0€ 3aBHCUT OT MAapaMeTPOB, YCTAHOBJICHHBIX C
MIOMOIIbI0 MHCTPYMEHTOB 3TOI MaHEeH.

Ilanens uncmpymenmos ’llapamempot 1unuu’

B pexume pemakTHpoBaHUS C TOMOIIBI0 WHCTPYMEHTOB OSTOM TAHENM 3aar0TCs TNapameTphbl
JVHAM (JIMHUM KOHTYpPA) BBIJEJICHHOTO TpaudecKoro 3jaeMeHTa (BbIAeIeHHON rpymmbsl [9):

L - . .
= — BbIOOp uBeTa JuHuM. [lo 3TON KOMaHIE HAa SKpaH BHIBOJWTCS CTAHIAPTHBIA JIHAJIOT

BbIOOpA 1BETA;

-

—
== — BHIOOp TOJIMHBI JIMHHUM.

=

— BBIOOp cTuJst JmHuM. [1o 3TOI KOMaHIE OTKpPBIBACTCS CIMCOK CTIICH, CONEp KAl B
TOM 4Hcje om0 be3 JUHUH

- .
"= — BpIOOp Kpasi MHUM (NJIOCKUIi, KBAIPATHBIN, KPYIJIbIii).

Bun I'D mpu ero pasmenieHnd B TpapuuecKoM CJIO€ 3aBUCHUT OT MAapaMEeTPOB, YCTAHOBJICHHBIX C
MIOMOIIIbI0O MHCTPYMEHTOB 3TOM MaHEIH.

Ilanenv uncmpymenmos ’llapamemput 3a1ueku’
B pexume penakTupoBaHus C TOMOLIbI0 HMHCTPYMEHTOB OSTOM IAHENM 3aJaloTcsi NapameTpbl
3QJIMBKU BBIICJICHHOTO TPaUuIecKoro aieMeHTa (BhlaeseHHoW Tpymbl [19):

2 - _ BbIOOp mBeTa 3aduBKH. [lo 3Toif KOMaHAe Ha KpaH BBIBOAUTCS CTAHIAPTHBIN Juajor
BbIOOpA LBETA;

e T
HiHH

— BBIOOp CTHJIA 3ATHBKH.

Bun I'D npu ero pa3menieHnn B TpaduueckoM CJioe 3aBUCHUT OT MApaMeTPOB, YCTAHOBICHHBIX C
TIOMOIIbI0 MHCTPYMEHTOB 3TOW TIAHEIH.

Ilanenv uncmpymenmos ’Pecypcuvie ouonuomexu’

X ohoo By

WNHcTpyMeHTHl TaHHOW TAHEN TpeJIHA3HAYCHBI JJI Onepalyii ¢ OHOIMOTeKaMU CTPOK, PHCYHKOB
U APYTHX PECYpPCOB, KOTOPbIe MOTYT OBITH UCTIONB30BaHBI MPH Pa3padoTKe rpaduuecKux HKPaHOB.

Memnto ’Buo’

KomaHnpl 3T0ro MeHI0 ympaBisiOT BHAMMOCTBIO TaOJIMYHOIO pPElaKTOpa apryMeHTOB SKpaHa,
okHa CyioM ¥ TaOnMIBI TpagUUECcKUX IEMEHTOB, a TAKKE TaHeNel MHCTpyMeHToB Tomosorus 3xkpana u
ITapameTpsbl TEeKCTA.

3apaHue napameTpos Pl

Oxno Hactpoiiku, Bei3biBaecmMoe w3 MeHio @aiia, B paznene PIIJ comepkur aumanor 3amaHust
nmapametpos PII/I.
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X

B HacTpoiikm
MC

PenakTop apryreHToE

MogcEEUMESTE NPH HABEAEHMH MelwM || OTKPEIBATE GEOMCTES SETOMATHIECKH

Pacnonarate no cetke [] Nokazate ceTky
E azoBkii pegakTop

FOO

QJcHoBHEIE CEOMCTEA

i

War ceTkw (8

UeeT ceTku

Ul BeT KoHTYpa BROENEHMA

HMEnNoNbS0EaTE YCTAPEELLUME SyHKLMM

PegakTop SLL

PenakTop nporparar

[ Cnpagka ] I [oToEn \ [ OTreEHa I MpUMEHWTE [SHa'-IEHMﬂ no gMDnuaHunj]

DTOT AMAJIOr COAEPIKUT CIIEAYIOIIME UHCTPYMEHTHI:

» IloacBeunBaTh NMpPH HaBeJ€HUH MBIIIM — €CIIM 3TOT (Jar yCTaHOBJICH, NMPHU HABEICHHN
Kypcopa Mbim Ha ['D ero BepumHbl (y3/10Bble TOYKH) BBIICISIIOTCS KpacHbIM IBeTOM. He cremyer
nyTaTh 3Ty QYHKIMIO ¢ QyHKIWEeH BbigeneHus 1D (.

» OTKpbIBaTH CBOMCTBAa aBTOMATHM4YeCKM — OT drtoro ¢uara 3aBucur pexkum PIIJ[ mocie
pa3MerneHus rpadaecKoro 3MeMeHTa Ha JKpaHe;

» Pacnmojarats mo ceTke — eciu 3TOT (iar YCTAaHOBJICH, NIPU pa3MEIICHHH, MEPEMEICHUH 1
MacIITaOUpOBaHUM BEPUIMHBI MPSIMOYTOIbHKKA, OrpaHHMYMBaoIIero ['D, pacronaraioTcsl B y3/lax CETKHU.
[Tpu pazMelieHnH B y3/1aX CETKH paclonaraloTcs Takke Y3JoBble Touku ['0.

» [Toka3aTh ceTKY — e€Clii ATOT (JIar YCTAHOBIICH, CETKa OTOOpaX)KaeTCs Ha TpauieCcKuX IKpaHaX;

» lllar ceTkM — 3aanue mara ceTku B mikcessix (1-100);

» lBeT ceTKHM — BBHIOOD I[BETA CETKY;

» IlIBeT KOHTYpa BblaeJleHMsl — BBIOOp LBETa MPSMOYrojbHHKA, OrpaHumumBaomero I'D mpu
BbIJICJICHUN.

» Ucnoan3oBarh ycTapeBume (GYHKIHM — TPH YCTAHOBKE 3TOroO (hara JOCTYIHBI HEKOTOPHIE
OMIUM TPEJIBIYIIMX BEPCHUIA TPEUC MOV/I.

3apaHue napameTpoB rpadyu4eckKoro aKpaHa

[TapameTpsl pegakTHpyeMoro rpauuecKkoro 3KpaHa 3aJaloTCs B JHAJIOre, KOTOPBIH OTKPhIBACTCS
npy BbINoNHeHMM KoMmasnbl Ilapame Tpbl 3kpana MeHio CepBuc:
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@naPEMETPhI 2KpaHa @
Pazmep akpana | <o ymondaHum: | W Tun doHa
W mpHiHa 1024 < Mo yraonuaHuo: w
Bricora =t

[] Macwratuposars Takke cagep#HMos 3KpaHa
Koo goctyna |0 B

[opAdan knaemwa | Her  w
MonoseHue MCTouHMES ceeTa [%] = |25 = ¥ [25 =

[] Bennegatowee okHo [ MokaskiEaTs BCRIE. OKHD MPH Sanycke

Hay. nosWuuA BcnneiE okHa & (200 5 Y 200 2

I Ok } [ OTreHa

DTOT IHAJIOT COACPIKUT CIIEAYIOIINE UHCTPYMEHTHI:

» Pa3mep nskpana — 3amaHme pasMmepa dJKpaHa B THKCENsX. Pasmep MOXHO BBIOpaTh M3
HECKOJIbKMX CTaHAAPTHBIX WIM 3a/aTh CBOW ¢ momoiipbio ommy IlpousBosbHblil 1 nioneil Hlupuna u
Beicora.

» Tun ¢pona — Bri6op THma ona. Coaep>kuT CeaYIONHE BapHAHTHI:

» <ITo ymo/T4aHNK0> — (DOH PKpaHA 10 YMOIYAHHIO;

» IIBeT — mpu BbIOOpE 3TOM OMMM AJI SKpaHAa MOXKHO 3a7aTh IBET (OHA — I ATOTO HyXKHO
Ha)kaTh KHOIKY TOJ] CIIMCKOM M BBIOpATh IBET B CTAHAAPTHOM JHAJIOTE;

» U3o0paikenme — mpu BHIOOpPE 3TOM OMMM B KadecTBE (POHA IKpaHA MOXKHO HCIIONb30BAaTh
PHCYHOK;

» MacmrabupoBarb TakK:ke CcOJAep:KUMoOe OJKpaHa — (uar, Tpud YCTaHOBKE KOTOPOTO
pa3MelleHHble Ha dkpaHe ['D MacmTabupyroTcs MPONopIMOHATbHO W3MEHEHHIO pa3MepoB SKpaHa;

» Koa mocryma — xonm moctyna K skpany (0-255). [IpaBa Ha JoCTyIl K 3KpaHaMm 3aJaroTcs IS
nojib3oBaTess B Buae Macku B pasaeie Joctym / Dkpanbl kanaita Iloab3oBarensn. [Ipu koppesnsimm
MAacKd ¢ KOJOM JOCTyma (pe3yibTaT MOOUTOBOrO JIOTHYECKOTO YMHOKEHUSI OTJIMYEH OT HyJsl) JOCTYI K
SKpaHy pa3pellieH, B IPOTUBHOM ClIydae — 3alpelieH;

» Iopsiuaa kjaaBuma — MeHIO BbIOOpa (yHKIMOHANBbHOU ropsueit kmammm (F2 — F12). Tlpu
3aIyCcKe MPOEKTa B peajbHOM BPEMEHM Ha)KaTUe 3aJ[aHHOW KJIABHIIM OYAET COMPOBOXKIATHCS MEPEXOI0M
Ha JJAHHBIN SKpaH;

» Ilosio:keHue mcrouyHuka cBeTa (%) — MOJIOKEHHE WCTOYHHMKA CBETA OTHOCUTEILHO SKpaHa
(yron ¢ ocsimu X u Y B mporenrax). 3Hauenue (50, 50) cOOTBETCTBYET PaCIONIOKEHUIO UCTOYHHKA CBETA
Ha HOPMAaJM K KpaHy;

» BenuibiBaloe e 0KHO — TIOKa3bIBATh SKPaH B CIMCKE BCIUIBLIBAIONIMX SKpaHOB MPB;

» Iloka3pIBaTh BCILUIBIB. OKHO NPH 3allyCKe — MOKa3bIBaTh AKPaH Mpy 3arpy3ke ysiaa B MPB;

» Hau. mo3uumsi BCIJbIB. OKHA , X U Y — IOJIOKEHUE BCIUIBIBAIOIIETO 3KpaHa Mo ocsiM X U Y
npu 3arpy3ke y3na B MPB. JlanHast ommst He BIMSET HA OTOOpa)KeHHE OOBIYHOTO SKpaHa.

YacTp mapamMeTpoB IJisl CO3aBaeMbIX IpaHuecKuX SKPaHOB MOXHO 3aJaTh B PEIaKTOPE TPYIIIbI
111a0JIOHOB 3KPAHOB.

3agaHue aprymeHTOB rpad)uuyecKkoro aKpaHa

Jns rpadudgecKkoro 3kpaHa MOTYT OBITh 3aJaHbl API'YMEHTHI C LIEJIbI0 B3aUMOJICHCTBHS C IPYTUMU
KOMIIOHEHTaMH TIpoeKTa. UTOOBI OTKPBITH TAaOJMYHBIA peIAKTOpP apryMEHTOB DKpaHa, HYXXKHO BBIOpATh
OIIMI0 APryMeHTBI DKPaHa B MeHIO Bua.
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Onepauuu c rpacn4eckMmm aneMmeHTaMmm

Pazmewenue I'3

Berpoennsle rpaduueckue 3iaeMeHTHl pa3Oursl Ha rpymbl. Kaxaol rpymme cooTBETCTBYET
KHOIKAa Ha TMaHeJu MHCTpyMeHTOB I'padmueckue 3ieMeHTHI. Ha KHONKY BBIBOJUTCS MKOHKA OJHOTO W3
AJIEMEHTOB JAHHOW I'PYINIBI.

Yro0s! BBIOpaTh ['D 1151 pa3MelneHust, Hy)KHO BBITIONIHATH CJIETYIOIIME AeHCTBUA:

» Haxath JIK Ha kHomke maHemu wuHCTpymMeHTOB I'padgmyeckme 3ieMeHThI. [lpu 3TOM
BBIOMpAETCsl TOT IEMEHT, Ybsl MKOHKA BBIBEJE€HA HA KHONKY (2JI€MEHT, 3aJlaHHbII N0 YMOJIYAHHMIO JJIS
COOTBETCTBYIOLIEH IPyIIIbl, WIM 3JIEMEHT, BEIOpaHHbII paHee);

» nBaxnbl HaXKaTh JIK Ha xHOmke m 3aTem HaxkaTh JIK Ha mkoHke TpeOGyemoro ['D B mosiBUBIIEMCst
MEHIO (MEHIO He OTKPBIBAETCS, €CIIH IPYIIa COACPXKUT TOJIBKO OJMH TpapuuecKuii /eMeHT).

ITocne BbIOOpa »rMEeMeHTa €ro MKOHKA BBIBOJUTCS Ha KHONKY rpymibl. Hampumep, Ha pucyHke
NoKa3aHo MeHio rpymbl [IpsiMoyroibHUKH:

/w00 ElNE=E041 04

U=

ITocne BBI60pa QJICMCHTA €TI0 MKOHKA BBIBOAMWTCS Ha KHOIIKY I'PDYINIbI:

y /e EHO  ElNE =B 04184

[Ipu BbIOOpe Tpaduueckoro »MeMEeHTa pPeJaKTOp Npe/ICTaBJICHHS MAHHBIX MEPEXOJUT B PEXKUM

pa3MelleHus, PH 3TOM Kypcop Ha rpadMuecKkoM 3KpaHe NpuoOpeTaeT BHI .

Hanee B okne Caom nHeobOxonumo HaxatweM JIK yka3zaTe ciiol, B KOTOPOM JIOJDKEH OBITh
pa3MeleH BEIOpaHHbI rpaduiecKuil JeMeHT.

Jlanee mpopomkuTh Mporeypy pasmenieHus ['D MoKHO AByMsI criocobamu:

» mepeTaimmTh ['D ¢ maHe M MHCTPYMEHTOB Ha 3kpaH (Meton drag-and-drop); mocie pa3MernieHus
I'D wmmeer pasmepsl, 3amanHple 10 ymonmuanuto, PIIJ] mepexomwr B pexkuM penakTHPOBAaHUS, OKHO
cBOMCTB ['D OTKpBIBaeTCSI aBTOMATHUYECKH;

» NIEPEMECTUTh KypCOp B HY)KHYIO TOUYKY SKpaHa M HaxaTueMm JIK ycTaHOBUTH TOYKY NPHBS3ZKH
I'D. Jlanee nmeicTBUSI MO pa3MelIeHHIO ' MOryT OTJIMUATHCS, OMHAKO JJI1 OONBINMMHCTBA Tpaduyueckux
AJIEMEHTOB OHU CTAaHAAPTHbI — MEpPEMEIICHUE MBIIIM I0CJIE€ YCTAHOBKM TOYKU IPHUBSA3KU BBIBOAUT Ha
9KkpaH o0pa3 I'D, mpu 3TOM OTPE30K OT TOYKU MPHBSI3KU 10 TEKYILETO MOJIOKEHUS Kypcopa SIBISIETCS
JIMaroHaJIbI0 TPSMOYTONIbHUKA, orpannumBatouiero I'D. (Ecium mpu mepemenieHMd MBIIM yIEp:KUBATh
Haxkatod kmauiry CTRL, psg I'D okaxkercs BmicanHeIM B KBajnpaT). IloBropHoe Haxkatwme JIK
NPYBOJIAT K Pa3MEIICHHIO TpauuecKoro dJIeMEHTa B BHIOPAHHOM TpauIecKOM CIIOe.

Hns rpaduueckux osnemenroB rpymn Jlomanble u KpuBble kaxnoe Haxatwe JIK mocrne
YCTAaHOBKM TOYKH TMPHBSI3KH 337a€T Y3J0BYI0 TOYKY (TPOMEXYTOUHYIO BepimHy). sl ycTaHOBKH
MOCJICIHEN BEPIIMHbI U BBIXOJA W3 pekuma pazMenieHus »tux ['D HyxkHo HaxaTh [IK. Ilonoxenue
Y3JIOBBIX TOYEK, 3aJaHHOE MPU pa3MEIIEHUH, MOXKHO B JJaJbHEHIIIEM U3MEHUTD.

Pexxum PIIJ[ mocne pasmemenus ['D npanHeiM crnocoboMm 3aBucur oT (uiara OTKpbIBATh
CBOMCTBA aBTOMATHYE CKU:

» ecnu (iar YCTaHOBJIEH, TO Tociie pa3MmemnieHuss ['D aBTOMaTHYECKH OTKPHIBAETCS OKHO €ro
CBOWCTB, a PIIJ] nepexoaur B pexuM pelakTUPOBAHMS;

» eciu (ar He ycTaHOBIEH, TO mocie pasmerneHus I'D PII/] octaercst B pexxume pa3MelCHUS.
OTtor crnocod ymoOeH AJii MHOTOKpaTHOTO Pa3sMEIIeHUs Ha SKpaHe OIHOr0 M TOro ke rpaduaeckoro
AIIEMEHTA.

Ilepemeuienue u macuimaoupoeanue I'9

Jlns mepemMenieHusi WM W3MEHEHUs pa3MepoB BbiesaeHHoro I'D (rpymmbsl D) HyXHO BRIOpaTh B
KOHTEKCTHOM MeHI0 rpaduueckoro nsnemenra pexum Ilepememarb/mMacmrabupoBarb U jajee

HCTIOJIb30BaTh CTAHIAPTHBIC ONepalii PeIaKTHPOBAHKS.
Yoanenue I3
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Jlns ynanenus Beigeniensoro I'D (rpymmbl ['D) HyxHo Haxath kiaBumry Del Ha xnmaBmatype wm
BBITMOJIHUTH KOMaHIy YAAIMTh C TIOMOIIBI0O MEHIO WIM MaHeJu MHCTpyMeHToB IIpaBka win ¢ MOMOIIBIO
KOHTEKCTHOro MeHio ['D.

B monHORKpaHHOM pexuMe pedaKTUpOBaHus g yaaneHus BbigeneHHoro ['D (rpymmsr ['9) ¢
NIOMOIIBIO KJIaBHATYpPBI MCTIONb3yeTcs: komOuHaims kinaBum Ctrl+Del.

Konuposanue u ecmaexa I'

Jnst xormpoBanmst BeiAesneHHoro ['D (rpymmbr D) B Oydep oOMeHa HyXHO BBITIONHHTH KOMaHIY
Konuposars.

Jnst BcTaBKuU copepkumoro O0ydepa oOMeHa B CJION HY)KHO BBITIONHUTH KOMaHAy BeTaBHTh.

CxkormpoBath B Oydep oOMeHa MOXKHO B TOM YHCJIE TPyIly IpaduaecKux 37eMEHTOB, JISXkKAIUX B
Pa3HBIX CJIOSX SKpaHa, OAHAKO TPU BCTAaBKE TAKOW Ipymmsl Bce ee ['D OyayT pa3MenieHsl B OJJHOM U TOM
e CII0e.

Bemonautes komannel KonmumpoBars u BeTaBUTH MOXHO C TOMOIMIBIO MEHIO WIM TAHEIH
uHCTpyMeHTOB [lpaBka Wi ¢ MOMOINIBIO KOHTEKCTHOrO MeHwo ['0.

Ilosopom I'9

CymecTByeT 2 criocoba nioBopora '3 Ha dKpaHe B peKUME peaKTHPOBAHS.

Pe:xum 'IloBe pHyTH’

Jlna mepexoma B 3TOT PEeXUM HYKHO BBIOpaTh B KOHTEKCTHOM MEHIO BBIZI€JICHHOTO ['D (Tpyrimb
I'D) ompmo IloBepHyrh. Jlanmee HamIO YCTAHOBUTH KypcoOp B OJHY M3 BEpIIMH MPSMOYTOJbHHKA,

orpaamduBatomiero ['D (rpymy ['D) (kypcop mpy 3TOM MPUHIMAET BUTT G4 ):
e 1

& {5
3areM HyxHO HaxaTh JIK u, ynepuBasi KHOIKY Ha)KaTOH, MIEPEMEICHAEM MBIIIH 3a/1aTh HY>KHBIN
yron noBopora ['D. Jlnst Beixona u3 pexkuma Hago ormycturh JIK:

IIpu wcnonb3oBanmu paHHoro Metona ['D (rpymma I'D) BpamjaeTcss OTHOCHUTENBHO IIEHTpa
OrPaHMYMBAIOIIETO MPSAMOYTOJbHUKA (LEHTPOM MpPSIMOYTOJbHHMKA SIBIETCS TOYKA IEPecedyeHus ero
JUaroHase).

IMoBopoT U3 TabUUBI rpaduye CKUX IIeMEHTOB

VYron mnoBopora I'D MoxHO 3amaTth B noine Yroa (rpaaycbl) auanora I'eomerpus. Ilpu
UCTIONIb30BAaHUM 3TOro Merona ['D moBopauMBaeTCs OTHOCUTENBHO TOYKM MPHBSI3KU (IpU 3aJaHUU
THOJIOXKUTEJILHOTO 3HAUEHHUS — 10 YaCOBOM CTPEJIKE).

Tupasicupoeanue I'9

TupakxupoBaHue — 3TO KONUPOBAHHWE BBIJCJICHHOTO TIpauUUEcKOro »JIeMeHTa U €ero
MHOKECTBEHHasi BCTaBKa € TaOJMYHBIM YyrnopsjoueHueM. Komim BCTaBIAIOTCS BOPAaBO U BBEPX/BHU3
OTHOCUTENILHO BblAeaeHHoro I'D. TupaxupoBanue BblleNIeHHON Ipymbl ['D He mojpjiepkuBaeTcs.

Omnepaimsi  TUpa)KMpoBaHUsS  KOHQUIypupyeTcss B  Juajore, KOTOpbIM OTKpbIBa€TCS MpH

ooo
BBINONMHEHMM KoMannbl TupaxkupoBarh m3 MeHio CepBHC WM HAKATUM KHONKM 598 Ha [AHEJH
vHCTpyMenToB Tomosiorus sKpana;
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¥ Napame Tpb1 THpammposaHHA @@

Yoo cTonduos 4 [
Yo crpo 3 [
Mparaestyror no rop (2 [
[MporeskyTok Nno espr 2 [
HanpagneHue
(%) Beepx () Bruz

| ok || Omess |

B aTom nuanore 3aiaroTcs cleAyOUMe NapaMeTphl:

» UncJio ¢To0110B — YKCIIO 3JICMEHTOB B CTPOKE (BKJIIOYAs NIEPBOHAYAILHO BhIJICICHHBIH [D);

» UncJio ¢cTPOK — YHCIIO CTPOK;

» [IpoMe:KyTOK IO TOPU30HTAIU — MIPOMEKYTOK MEXK1Y KONMUSIMHU [0 TOPU3OHTAIIN B MHUKCEJIAX;

» IIpoMe KyTOK IO Be PTUKAJIM — IPOMEXKYTOK MEKAY KOMMAMH 110 BEPTUKAIN B NUKCEIIAX;

» BBepx — pa3MHOXKEHHE TI0 CTPOKAM BBEPX OTHOCHUTEJBHO BblesieHHOro ['9;

» BHM3 — pa3MHOXKEHHe TI0 CTPOKaM BHU3 OTHOCHUTEINILHO BhIAeNeHHoro ['0.

Hwke mnokazaH pe3yabTaT THUPaKUpPOBaHUS KHONKHM (BbIIEJIEHA HA PHCYHKE) MPH CJIEAYIOLHX
napaMeTpax: 4ucio CTOJOLOB — 4, YUCIO CTPOK — 3, MPOMEXKYTOK MO TOPM3OHTAIM M BEPTUKAIM — 5,
HaIpaBJIeHUE THUPAKUPOBAHUS — BHIH3:

o o o | |
I

J__J__J
. J_J_J_J

3agaHume mMnoBbIX cBoMucTB M

B »TOoM paznene omicaHbl THIOBBIE CBOMCTBAa TIpaMUEeCKUX HJIEMEHTOB M HMHCTPYMEHTHI MX
3a/1aHus.

I'paduueckue 3meMeHTH IMEIOT CIEIYIOIIE HACTpauBaeMble CBOMCTBA!

» ATpuOyTHI

» IuHAaMHM4Ye CKHe CBOMCTBA

» @ yHKIUH yIPaBJie HUS

OTH mapaMeTpbl OMNpPEeAeNAIOT BUI TIpaUUecKuX 3IEMEHTOB U BBINOMHAEMbIE MMU (YHKIMH
OTOOpaKEHHsI M YIPaBJICHUS TPH paboTe B pealbHOM BPEMEHH:

Jis 3amanus cBoiicTB ['D (rpymmber ['D) ucnonmbiyercs okHo CBoiicTBa 00beKTa, copepKaliee
Pa3IMIHOE YUCIIO BKIIAIOK JUI1 Pa3HBIX 3JIEMEHTOB!
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CEokicTEa ofbeKkTa

ABGT ey
S | & B | @
Froperty Yalue
FoHTyp
= llger I

B, MHaMEaMKH HET AHHAMHS ALK

Ctuine

K.pail mdHKm Flat

TonwwHa 1]
3anMera [ |

H- U geT sanqeku

Crune |
TekcT {TEKCT>

Bli4a Hg Mk AL L HET gHHAMMI AL
Leer rexcra I

Bt wHa MK aLML HeT auHaMHEaLHKH
WptgT M5 Shel Dlg.8
BelpasHuBaHuHe Center

CrpbTe NpH cTapTe False

Moackaska

OcHoeHan NPHEASE.S [ ]

UT0OBI OTKPBITH 3TO OKHO, HY)KHO BBINOMHUTH KoMaHny CBOMCTBAa M3 KOHTEKCTHOIO MEHIO
BbiieaeHHoro ['D (BeigenenHod rpymmbl ['3) wim naxknasl HaxkaTh JIK mbmmm Ha 1'D. Ilpu cHITHM
BbIIeNieHUs ['D OKHO €Tr0o CBOMCTB aBTOMaTHUeCKH 3akphiBaeTcsi. OkHo CBOMCTBA 00b€e KTA HEJTOCTYIHO,
ecnu rpaduaecKuii AIEMEHT PACTONOKEH B CIIOE, PEIAaKTUPOBAHUE KOTOPOTO 3arpelieHo.

ATpHOYTBHI — 5TO NpoCcTeHme cBOMcTBa rpaduueckoro snemenra. OHU 3aal0TCS Ha BKJIAJKE =:
(OcHoBHbBIE cBoiicTBa) okHa CBOIiCTBa 00BEKTA.

B okHe cBOICTB aTpuOyThl MOTYT OBITH CTPYIIIMPOBAHBl — HAUMEHOBAHUS TAKUX T'PYINI BbIAECIICHbBI
NOTUEPKUBAHUEM, IIPU JIBOMHOM HakaTuM Ha HUX JIK packpeiBaeTcs CIMCOK CBOMCTB.

CymectByroT 2 Buaa atpudyToB ['D:

» cTaTH4YeCKUe — aTpuOyThl, KOTOPbIE HE M3MEHSAIOTCS IPU paboTe B peajbHOM BPEMEH;

» JWHAMH3HpyeMble — aTpUOyTHI, KOTOpble MOIYT OBITh KaK CTaTHUYECKUMHM, TaK U
JUHAMHMYECKMMU (M3MEHSIOUIMMHUCS TpU paboTe B peajbHOM BPEMEHM B 3aBUCHMOCTH OT 3HAUCHUS
NPUBSI3aHHOTO aprymMenta). Pasnmensl KOHGUrypHpoBaHHS TaKHX aTPHOYTOB BbIIEJIEHBI KPACHBIM ILIBETOM
U colepkaT MyHKT Bua nHaukanum.

Ctamuyeckue atpubytbl N9

B nanHOM paznene ommcaHO 3a/laHUE THUIOBBIX CTATHUECKUX aTpuOyTOB I'D ¢ moMOIIbI0 BKIAI0K
okHa CBOMCTBa 00BbEKTA.

Buoumocmv npu cmapme

IIpu mepexone B peXuUM pealbHOrO BpeMeHH (T.e. Mpu 3amycke npoekta B MPB wm mpu
nepexoie B PEKUM AMYJISAIHHM) rpadruecKue SJIEMEHTHI 10 YMOTYaHUIO BUAMMBL. UT0OBI CKpbITh ['D mpu
3amycKe pekruMa peajibHOro BPEMEHH, HY)KHO YCTAaHOBUTH 71l Hero aTpuOyT CKpbITh NPH CTapTe:

CkpETE NpH CTapTE HeTr w
Ha
Het

B pexxume penaxtupoBanus BUAUMBI Bee 0.

B peansHOM BpeMeHH yNpaBisITh BUIUMOCTBIO ['D MOXHO ¢ momolnbio (yHKImM yrnpaienust 1D
u ¢ niomorpio I'D CBodoanbie Gopmbl

Bcenavisarwwan noockaska
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B paznene IMoackaszka nns I'D 3amaeTcs BCIUIbIBAIOMIAS MOACKA3Ka, OTOOpakaeMasi Ha SKpaHe Mpu
HaBeJIeHHM Kypcopa Ha ['D B pexuMe peasibHOro BpeMEHHU:

Monckaska Form 1

Ilsemogvie ampudymui

Paznensl kondurypupoBanusi 1BeToBbix aTpuOytoB I'D (LBeTt, l{BeT Juuu, [{BeT 3a1uBKH,
[Bet Tekcra u T.1.) B okHe CBoOMCTBAa 00bEKTA COIEpKAT THUIOBOW MHCTPYMEHT 3aJaHus IBETa —

S A——
LLeer TexcTa I

Tonwuna runuu

Pasnmen xondurypupoBanms atpuOyra ToJmmMHAa COIEPKUT HHCTPYMEHT *BbIOOpA TOJIIIMHBI
JMHAM ¥ OKHO OTOOpaKCHUSI YMCJICHHOTO 3HAYEHHS TOJIIIMHBI (B MMKCEISIX):

TanwmHa a =

Cmuns 1unuu

Paznen koudurypupoBaHus atpudyra CTHIL JHHHHM COTEPXKHT KHONKy |—_1:

CTHNk

Cmunb 3a1u6Ku

Paznen xoudurypupoBanus atpudyra CTHIIBb 3aJMBKH COJEP)KUT KHOIKY i

Crune I

Texcmogvie ampudymaut

Paznen xonpurypupoBanusi TekcToBbIXx aTpuOyToB (Teker, Hagmueb ¥ T.IL) COOEPKHUT OKHO
OOBIYHOIO TEKCTOBOIO pEJaKTopa Ul 3aJaHus 3HaueHus aTpuOyra (i1 HEeKOoTopblx I'D momoOHOMY
aTpuOyTy TI0 YMOJYAHUIO MPUCBAMBAECTCS HEKOTOPOE 3HAYCHHE):

TekcT 3HaveHHe
HlIpugpm
W prgpr M5 Shell Dlg,2

Paznen xondurypupoBanust atpubyra ILIpu¢T comepkur KHONKY, NMPU HAXKaTHHM KOTOPOM Ha
9KpaH BBIBOIMTCSI MEHIO BEIOOpa MmapamMeTpoB Lipudra:

S MpHEIR
Hak.noHHEE
Mog4eprHUTEIR

Mo pazwepy 3

BriSpate wpweT..

Buipaenueanue

B bipaBHuEBaHME Mo ueHTRY w
Bneeo
[a ueHTAY
Bnpaeo

Paznen kondurypupoBanus atpuOyra BbIpaBHHBaHHMe CONCPKUT CTAaHIAPTHBICE HHCTPYMEHTHI
BbIpaBHMBaHUS TekcTa: Buaeso, I1o nenTpy u Bnpaso.

OvHamusauma atpudbyra N9

JuHammszaipet aTpuOyTa Has3blBaeTCsl 3aJaHuME YCJOBMIL €ro W3MEHEHus B 3aBUCHUMOCTU OT
3HAUEHWS MpHBSI3aHHOrO aprymenra. Ilpum auHammsamym atpuOyTa TpadUuecKuil JEMEHT CTaHOBHUTCS
MHIMKAaTOPOM BBINOJIHEHUS 3aJaHHBIX YCJIOBUM.

IIpu pasmemenmn ['D Ha oSKpaHe Bce €ro JIWHAMM3UPYEMbIe AaTpUOYTHI MO YMOJIYAHHIO
CTaTHYECKMe, W pa3fensl MX KOH(urypupoBaHus Ha Bkiajgke (OCHOBHBbIE CBOMCTBAa OKHA CBOWCTB
ColIepKaT MHCTPYMEHT 3aJaHusd COOTBETCTBYIOHIETO CTaTHYECKOro mnapamerpa. Hanpumep, mnpu
pasmemiennt I'D Teker pasgen nuHammupyemoro atpuoyra L{BeT TeKCTa COACPKUT HHCTPYMEHT

BbIOOpa rpera (NI
Text color ]
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YroObl IHMHAMUBHMPOBATH aTpPUOYT, HY)KHO JBaXKIbl HakaTb Ha Ha3zBanmu JIK ™Mb, u B
PaCKpBIBIIEMCSI CITMCKE HACTPOUTH JUHAMMUYECKHE CBOMCTBA C MOMOIIBIO pa3zesia Bua mHankanuu:

Object Properties
ABCT ext ABCT et
S & B | e = & | B¢
Froperty | Walle | A1 Property | Walue | L
Qutline Qutline
Filling [ | Filling 1
Text <hemk Text <henks
Text color (ARG 000] I Text color [ARG 000) [N
=1 |ndication bype &rg = Const “ =1 |mdicatiomn bype &rg = Congt
Binding Ma dynamization [ ARG_O000 |
Value for TRUE |°'2 — Walue for TRUE
Arg = Lonst B . =
Walue for FALSE Arg »= Const Walue for FALSE
Conztant &g & Const Conztant ]
Fart Arg in Range w | || |Fant t5 Shell Dig,B w
Arg in Interyal =
Main Binding ||| Main Binding | |

Bun ycnoBust (M, COOTBETCTBEHHO, BUI HHAUKATOpA, co3aaBaemMoro m ['9), BEIOUpaeTcs B pa3aene
Buag naaukanumn.

» 3HayeHNe — MHIMKAIWs 3HAYCHHUS] apryMeHTa;

» Arg = KoHCT. — MHIMKaIMsA PaBEHCTBA apryMeHTa 3a/1aHHOM KOHCTAHTE;

» Arg >= KOHCT. — HHIUKaIWs NPEBBIIICHUS] apryMEeHTOM 3a/IaHHOTO TI0pOra;

» Arg & KoHeT. — wHauKaims pe3yiabTaTa MOOWTOBOrO YMHOXEHMS apryMeHTa Ha 3HauyeHHe
3aJaHHOM KOHCTAHTHI;

» Arg B Inana3oHe — WHIMKAIWs HAXOXK/ICHUS apryMeHTa B 3a/IaHHBIX JHaNa3oHax;

» Arg B HHTepBaJjle — MHAMKAIWS HAXOXKACHUS apryMEeHTa B MHTEpBasax MpPHBS3aHHOTO KaHaJja.

B  3aBucumoctH OT  BBIOpaHHOIO  BHUIA  MHAMKAIMA  MEHSAIOTCS  MHCTPYMEHTBI  €ro

KOH(HUTypUpOBa HUSA.
Hnouxkauus 3nauenusn
Bun vHaukamvm 3HayeHWe MOXeT OBITh 3ajJaH mpu AuHammsaimu atpuoyra Teker. dopmar

BbIBOZIa BbIOMpaeTcs B crmcke M opmar:

ABCT ext
g | B |¢
Property |Value | G
Outling
Filling ]

Text [ARG 000] Cheuty
= Indication type Arg

Binding ARG_000
=) Farmat Integer v
Generc | Generic
T e
Float
Font Exponential
Alighment Drefalt | )
Main Binding | ]

OcHogéHnas npugaska
OKkHO cBOMCTB HEKOTOpbIX 'O comeprkur pasaen OcHOBHAs NPUBA3KaA.
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cHOEHaA NpuEAzEa [ ]

[Tpn Ha>kaTHM Ha KHOTIKY BBIBOAMTCS CTAaHIAPTHBIN JHMAJIOT BHIOOpA apryMeHTa.
[Tocne ycTaHOBKM KaKOro-inOO apryMeHTa B KaueCTBE OCHOBHOW MNPUBS3KH, OH JEHWCTBYET IJIs
BCEX JIMHAMI3UPYEMBIX aTpuOyTOB JanHoro ['0D.

OvHamunyeckune ceouctea N9

K nuHammdeckuMm cBOMCTBaM rpaMUecKuX 3JIEMEHTOB OTHOCATCA AMHAMHYECKAas 3aluBKa, 3
BHIa JIHHAMHUYeCKoil TpaHchopmannu (mepeMemieHne, MaclITAOUpPOBaHWe U BpalleHHe) H
AMHAMHUYe CKUI KOHTYP.

JuHammdyeckue cBoiicTBa ['D, Kak W JMHAMUBHPOBaHHbIE AaTPUOYTHI, HUCIONB3YIOTCA JJIS
rpauuecKoro oToOpa>keHus 3HaYEHWH apryMeHTOB 3KpaHa Npu paboTe B peajbHOM BPEMEHH.

JluHaMHW4EeCKHEe CBOWCTBA HACTPaWBAIOTCS COOTBETCTBEHHO HAa BKIaAkax JlMmHamMmyeckas

3ammBKa ( @'), JunHamudveckasi Tpancopmanus ( ':ﬁ’) u Jdunamuueckuii koutyp ( ) okma
CaoiicTBa 00BbEKTA.

OvHamunyeckan 3anuBka N9

IIpn wucmonp30BaHMM JAHHOTO CBoWicTBa ['D oTOOpa’kaeT 3HAUEHME TPHBSI3AHHOTO ApryMeHTa
4uCcIIOBOrO (opMaTa B BHAE 3aKpalleHHOW obnacTu (cios). [lonaepxkuBatoTcst 1Ba BUAA JUHAMHYECKON
3aJIMBKM — OJHOYPOBHeBasg (OTOOpa)kaeT 3HA4YCHUWE OJIHOTO apryMeHTa) U MHOTIOYPOBHeBasi
(oToOpaxaeT 3HA4YCHMs HECKONbKMX aprymenroB). (O0a Buma HacTpaMBalOTCA HAa  BKJIQJKe
JuHaMuye ckasi 3aauBKa ( &) okHa CBoiicTBa 00beKTa. J[151 HCTIONb30BAaHKS AMHAMHMYECKOM 3aIMBKU
HY)KHO Ha 9TOW BKJIaJKe ycTaHOBUTH ¢uiar Ucnob30Barh.

MOoXHO 3a/1aTh HECKOJIBKO CJIOEB 3aJMBKU. [l moOaBieHus/yjajaeHuss HOBOTO CJI0sl UCTIONb3YyeTC sl
KOHTEKCTHOE MEHIO, BbI3bIBacMoe HaxaTueM I[IK wmbpimm Ha HasBanusax nyHkToB Cuon/Cooii
COOTBETCTBEHHO. HacTpolku 11 BCEX CO3/1aBaEMBbIX CJIOEB UIMEIOT OJMHAKOBOE HA3HAUYCHHE.

OvHamuyeckoe nepemelieHue NI

D10 cBoOWcTBO HacTpauBaeTcsi B pasfaene Ilepememars Briagku JlmHamuyeckas
TpaHchopmamusn ( ':ﬁ’) okHa CBoiicTBa 00bEKTA:

& | B | @

il

MNepeteware

MNpueazka Muna_1_WALLE w [:]
Mepetel 3T NNaEHo

[] Mcnonezoeate 3HAYEHWA MPOMEKUTONHEI YSI0E

JHaYEHKE Yzna:

[PEICC'-IH'I'EITI:- SHA4YEeHHA ':IS.I'II:IB] [':ICTEHEIBH'I'I:- anAg ':IS.I'IEI]

UT00BI UCTIONB30BATH TAHHOE JUHAMUYECKOE CBOWCTBO, HaJ0 ycTaHOBUTH ¢uar Ile pemenars.

[Ipu paGore B peajdbHOM BpeMeHH IpaHUECKUil 3JIEeMEHT NepeMellaeTcs BIOIb TPAaCKTOPHUH,
KOTOpasi 3aJaeTcs Kak JioMaHas JiMHMSA (KOMMYECTBO Y3JIOB JIOMAaHOM He orpaHmdeHo). Tekyilee
nosioxkeHue ['D 3aBUCHUT OT 3HAYEHHS NPHUBA3AHHOIO apryMeHTa (YHUCJIOBOM apryMeHT il TPHUBA3KU
BblOMpaeTcss B cmicke IlpuBsi3ka, OT 3HAuYeHWil, 3aJaHHBIX i1 Yy3JI0OB TpaekTopu, U ¢rara
IepeMewaTh NMJIaBHO.

OvuHamnyeckoe macwrabuposaHue 9

OTO CBOWCTBO HacTpamBaeTcs B pasgene MacmradupoBars BkiIaaku JluHamuyeckas
TpaHchopmanus ( ‘:‘ﬁ’) okHa CBoiicTBa 00beKTa!
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& | B |

il

d MNepeteware

M acumatupoEaTE

MNpreaska Mana_1_WALUE W [:]
Hau. paswmep  |100 3HaveHqe |0
KoH. pasmep (120 SHaueHwe 100

[ OpME0HT aNEHED BeprukansHo

CApoCHTE LEHTR

Jns mepexoma B 3TOT pasfen Hano HaxaTe JIK Ha 3aromoBke pasmena. YUToObl naHHOE
JMHAMUYECKOe CBOWCTBO OBLIO HCIONH30BAHO MpU paboTe B peajbHOM BPEMEHH, HAaJl0 YCTAHOBUTH (iar
MacmradbupoBarhb.

[Ipummenenre cBoiicTBa MacmrabupoBaTrb M3MEHIET KOOPAWMHATHI TO4YeK ['D OTHOCHUTEIHHO
HeHTpa MacIITA0MPOBAHUS, KOTOPBIN 10 YMOIYaHHUIO PaclioylaraeTcs B TOUKe NMpuBsA3KU I'D (B pexume
pEeIaKTUPOBAHUSI IIEHTP MAcCIITaOMPOBaHM OTOOpa’kaeTcs HAa SKpaHe B BHE KPaCHOM TOYKH):

C nomomnpto Merona drag-and-drop neHrp MacmTaOUpOBaHHS MOXET OBITH TNEPEMEIICH B
HPOM3BOJIBHYIO TOYKY JKpaHa:

&

[Ipu vaxkatvm kHomku COPOCHTH HEHTP LEHTP MaclITaOMpOBAaHMS YCTAHABIHMBAETCS B TOUKY
nepeceyeHns TUaroHaiell mpsiMOyroiibHUKa, OrpaHmduBaomiero ['9:

OuHamunyeckoe BpaweHue D

DTO CBOWCTBO HaCTpamBaeTcs B pasjeie Bpamars Bkiaaku JuHamude ckas Tpancdopmanus (
(ﬁ’) okHa CBoOMcTBa 00bEKTA!

[
@

, @:: [a%

] MNepetewaTe

i M acwratupoEaTs

Bpaware

Mpueazka Mana_1_VALUE e [:]
Hau. yron 1] JHaueHwe |0
K.oH. yran 360 JHaveHwe 100

CApacHTE LEHTR

Jns mepexoma B 3TOT pasfen Hano HaxaTh JIK Ha 3aromoBke paszmena. UToObl naHHOE
JMHAMMYECKOE CBOMCTBO OBLIO HCIOJBb30BAHO MpU paboTe B peaibHOM BPEMEHH, HaJI0 YCTaHOBUTH (hiar
Bpamars.

Touka, oTHOcHTENHPHO KOTOpoW Bpam@ercs [D (HeHTp BpalmeHHsi), TO YMOITIAHHIO
pacnonaraercsi B TOYKE NIpuBs3KU ['D (B pexuMe peJaKTHpOBAaHMSA JAaHHOIO JAMHAMMYECKOIO CBOMCTBA
LIEHTP BpalleHus O0TOOpa)kaeTcsl Ha SKpaHe B BUJIE KPACHOM TOUKH):
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C momorwsio MeToma drag-and-drop neHTp BpallieHHsS MOXET OBITh IMEPEMEINCH B MPOM3BOJILHYIO
TOUKY 3KpaHa (B TOM uwucie 3a npeaenamu ['9):

@
IIpu Haxatun kHOKM COpPOCHMTH NEHTP ILEHTP BpAILEHUWS YCTAHABIMBAETCS B TOUKY
NiepeceyeHrsl IMaroHasiell MpsIMOYTOJIbHUKA, OrpaHuMduBaromero 1'0:

OvHamuyeckun KoHtyp M'd

JInHAMWYEeCKUA KOHTYp TPEICTaBISIET COOOI TNPOKPYYMBAEMBIM M0 YacCOBOW CTpPEJKE IyHKTHD
(o MPOKpYTKOM 37eCh MOApa3yMeBaeTcsl AUCKPETHOE MepeMeleHHe ¢ IIaroM, paBHbIM JIJIMHE INTPHXA).
DTO CBOKMCTBO HACTpaMBaeTcs Ha BKIagke Junamudeckuii koutyp ( ') oxna CBoiicTBa 00beKTA.:

& | T B &

Froperty " alue
MNpuBEA3EA ARG_000

Ueer wrp=a L

Ueer npomesyrra

il

JAuHa Wrpuxa 5

M pordestyT ok Aurpes 1

P yHKUun ynpasneHua N9

Oyakimm ynpasiaeHus ['D — 9To neicTBuUA, 3aJaHHBIE U TpaduuecKux 3JIEMEHTOB Ha JTare
penaktupoBanusi npoekra ACY; BbINOJHEHWE OSTUX JEWCTBUH Npu paboTe B peajbHOM BpPEMEHH

VHULAATIBUPYETCSl ONEpaTOPOM C TOMOIIBI0 MBIIHM. 3afaHue (YHKIWMHA ynpaBieHHs A rpadraecKux
NIEMEHTOB MpHAAET Tpa(UUecKUM SKpaHaM CBOICTBO MHTEPAKTHBHOCTH U OO€CHedMBaeT OJHO M3

BakHeimx kadecTB ACY — ympaBieHHe TEXMPOLECCOM C MOMOIIBIO TpadUuIecKuX CpeJCTB.
®ynkimu yrpapienus 3anarorcs Ha Bkaajgke CoobiTus ( B) okna CpoiicTBa 06bekTa:
Aeocess Code 0
Events
= pressed
Confirmation Falze
Beep Falze
- released
*- clicked
OmnpenenieHpl cleAyronye COOBITHS, MO KOTOPHIM HHHIMAJIM3UPYETCS BBHITIOJIHEHUE JEWUCTBUN B
pEebHOM BPEMCHHU:
» Haxkatue JIK ma I'D;
» oT:katue JIK Ha I'D;
Jlnst KaX7moro u3 COOBITHH MOXKET OBITh HE3aBUCHMO 33JaHO HECKOJbKO (YHKIWMIA YNpaBIICHUS,
BEIOMpAEMBIX M3 KOHTCKCTHOTO MEHIO (MEHIO OTKphIBaeTCs mTpu Haxatuu [IK MBImm Ha Ha3BaHWM

COOBITHSA):
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Events
T biessed | add Send Yalue
Lo ™ 2dd Show/Hide Elements
Bee add Jurnp ta Screen
- releasec add Send comment
+ clicked

» MepeaaTh 3HAYEHUE,;

» MOKA3aTh/CKPBITh JJIEMEHTHI,

» HepeiiTH HA IKPaH,

» mocJaaTh KOMMEHTapUil.

OyHKIMKM yIpaBJIeHUS OTOOpa)kaloTCs B BHAE HOBBIX DPa3felioB CIMCKA CBOMCTB OOBEKTa (IJIs
KOKI0M (YHKIMH CO3JAeTCs OTACIbHBIM pazaen). s ymaneHus QyHKIMH yNpaBJICHUS HUCTIONB3YETCS
KOHTEKCTHOE MEHIO, BbI3bIBaeMoe HakaTrieM [1K MbIm Ha ee Ha3BaHUU.

JIns  xakaoro COOBITHSL MOXHO 3aJaTh TOATBEP)KIEHHE M 3BYKOBOW curHail Jlins storo
ucrionb3ytorcss aTpuOyThl [oarBep:xaenue uw Curnan. [lpu ycTaHOBKE TOATBEPKICHUS B PEKHME
peasbHOr0 BPEMEHH NPU COBEPIICHAN YKa3aHHOTO JCHCTBUS HAa SKpaH BBIBOAUTCS CJIEAYIOIIEE OKHO:

= BHumaHue! X

\c:) MonTEEpAMTE AEHACTEMHE
L]

r—

Yro0bl MOATBEPIUTH JeHCTBYE Hy)HO HaxaTh kinaBuiny OK. Jlnst ormenst — Cancel.

Ecim yctanoBneH CHrHaj, TO NPU COBEPUICHHM YKa3aHHOTO JEHCTBMSI CHUCTEMa BOCHPOU3BOAMT
CranaapTHbIi 3BYK, 3a7aHHbI B Windows.

Koa nocryna — xox goctyma k ¢yHkimsam ynpasienus (0-255). [IpaBa Ha mocTyn K (QyHKIMAM
yOpaBlieHUs 3aJal0TCs s Tonb3oBaTens B Buae Macku B pasgene Jlocrym / dopmbl KaHana
IMonn3oBarenn. Ilpu koppensdlmM Mackd € KOIOM JOCTyma (pe3ylbTaT MOOMTOBOIO JIOTMYECKOro
YMHOXEHUs OTJMYEH OT Hyjsd) AOCTYN K (PYHKIMSAM yIpaBi€HHS pa3pellieH, B MPOTUBHOM Cllydyae —
3arnpelreH.

D yHKUMA Nepenavm 3Ha4YeHUs

OyHKIMA TIepeavyy 3HaUCHUS UCTIONB3YEeTCS JJI M3MEHEHUsI 3HAUCHHUS apryMEHTOB DKpaHa.

Jns omHoro I'D MOXKHO 3aiaTh HECKONbKO (YHKIWMHM Nepefayd 3HA4€HUs, MPUMEHHUTEIbHO K
Pa3IMYHBIM apryMEHTaM.

[Tpn moGaBneHnn 3TOM (PyHKIMKM YTIPaBJICHHS B CIIMCKE CBOKMCTB OOBEKTA TMOSBISETCS CJICTYFOIIUIA
pas3ien:

Everts
= pressed
Confirmation Falze
Beep Falze
=1 Send Value

Send Type  Direct

" alue 1]

Destination

Source

Festore Yalue Falze
[Tone Tumn mepexauu COASPKUT CICAYIONIME BAPUAHTHI TS NIepeauy 3HAY CHUI:
» Ilpsimas;
» BBecTn u nepeaars,
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» HE-WJIH;

» NJIN,

» U,

» [IpudaBuTh;

» lo60aBUTH NPOLEHT HIKAJbI;

» YMHOKUTD,

» PaznesnTn;

ATprOoyr McTOYHHK 3a/1aeT UCXOJHBIM apryMeHT, ¢ KOTOPbIM IPOBOAUTCS BbIOpaHHAs ONepaiys.
Pesynbrar omepaimy 3ampchIBaeTCs B apryMeHT, 3ajaBaeMblii aTpuOyrom Pesyabrar. ATpHOyTHI
HcTounnk u Pe3yabTar MOryT IMEThH NPUBA3KY K OTHOMY U TOMY JKE€ apryMEHTY.

ATpuoyr BoccranaBimBaTh 3Ha4YeHHe HCIONb3yeTCs TONbKO 11 'O, 3amyckaroummx
BBHITIOJTHEHHE JICHUCTBU MO HaXaTurO MbIIM. Eciu 3TOT aTpuOyT mMeeT 3HadyeHue |rUe, TO 0 HaKaTHIo
JIK 3HaueHue aprymeHra OyJeT U3MEHEHO, a TI0 OTIYCKAHHI0 — BOCCTAHOBJIEHO OOPATHO.

3HaueHus1, GopMHUpyeMble 110 CPABHEHMsSI ¢ MACKOM, 3a/1at0TCsl P oMoy 1ot Tumn mepenayuu:

Ilpamasn

®opMupyeMoe 3HaUE€HUE 3aJa€TCsl HEMOCPEICTBEHHO B T0jie 3HAYe HHeE.

Beecmu & nepeoamp

dopMHUpyeMoOe 3HAYEHHE 3aJaeTCs B JUAJIOTOBOM OKHE, NOABIIIOLIEMCS IIPU 3aIlyCKEe IPOEKTa B
MOHHUTOpE PEAJILHOTO BPEMEHH, €CJIM MPOM30ILIO 3a/1aHHOE COOBITHE.

zi [Nlocaath 3HaA4E HHE B Ne pemMe HHY

BeecTi HomMep

1

HE-U/IH

dopMupyemMoe 3HAUEHHE SIBISICTCS PE3Y/IbTaTOM JIOTMMECKOW OMepaly HCKIIOYAIOIIEro
CJIOKEHMSI MEXKIy apryMEHTOM U YKCJIOM, YKa3aHHbIM B ToJie 3HaYe HUe.

Hjimm

dopMupyeMoe 3HAYCHUE SIBISIETCS pPE3yJIbTaTOM JIOTMMECKOM Omepaly CIOKEHUS MEXIY
aApryMEHTOM M YHCJIOM, YKa3aHHbIM B TOJICc 3HAYE HHE.

u

dopMupyemMoe 3HAUYCHHE SIBIICTCS PE3YIbTaTOM JIOTHUIECKOW OIepamyii yYMHOXKCHUS MEXIY
ApryMEHTOM M YHCIJIOM, YKa3aHHBIM B TOJIc 3HAYE HUE.

Ilpubaeumo

dopmupyeMoe 3HAUCHUE SIBISICTCS TEKYIIMM 3HAYCHHEM apryMeHTa, YBEJIMYCHHBIM Ha YHCJIO,
3aJlaHHOC B II0JIc 3HAYEHHE.

Jlobasums npoyenm wikanvl

dopMupyemMoe 3HAUCHHE SBIACTCS TEKYIIMM 3HAUYCHHEM apryMeHTa, YBEJIWYCHHBIM HA TPOICHT
OT BEJIMYMHBI IIIKAJIbl TIPUBS3AHHOI'O K apryMeHTY KaHana. [IponeHT mmkaibl 3amaeTces B nosie 3Havye Hue.

Ymnuoorcumo

dopMupyeMoe 3HAUYCHUE SIBISIETCSI TMPOM3BEACHHEM TEKYIETO 3HAYECHUS apryMeHTa Ha YHCJIO,
3aJlaHHOE B Mojic 3HAYe HHUe.

Pa3zoenumo

dopMupyeMoe 3HAUCHUE SIBISCTCS YaCTHBIM OT JEJICHUS TEKYIIeTO 3HAYCHMSI apryMeHTa Ha
YHCJI0, 3aJaHHOE B I0JIE 3HAYEHMeE.

D yHKUMA ynpaBneHus BuammocTtbio 9

OyHKIMS ~ yOpaBJICHUS BUAUMOCTBIO [D  CIOyXHT 11 CKPBITHI WWIM OTOOpakeHus (B
3aBUCHUMOCTH OT TEKYIIETO COCTOSHMSI) OJHOTO WIM HECKOJBKMX BBIOpPaHHBIX D Ha TpaduaeckoM
DKpaHe.
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ITIpu noGaBiaennn ¢yHkimu IloKka3aTh/CKPBITH 3MeMEHTHI B CIHMCKE HACTPOCK TOSBISAETCS
COOTBETCTBYIOIIAs CTPOUKA:

Events
= mouzePrezzed
Confirrnation Falze
Beep Falze

|5h|:anHil:|e Elements ltems count=0

+ mouzeR eleazed

Jns BeiOopa ympaBimsiemMblx ['D HyxHo Haxkarh JIK Mbimm B mone 3HayeHHe CTPOKH
[Moka3aTb/cKpHITH 3eMeHThI. [Ip1 3TOM ero 3HaUeHUe MPUBET BUI:

|5h|:uwx'Hiu:Ie Elements Select itemsz or click R eszet

[Tocne sroro Ha rpaduueckom skpaHe HyxHO JIK Mpimm BeiOpats I'D (wm Heckombko I'D,
HaxknMast Ha HuX JIK mbiim npu HaskaToi kinaBuiie Control).

ITocne storo nosiBurcd Hagmich Beero = N, rae N — unciio BeigesieHHBIX 10,
|5h-:uw;"Hiu:Ie Elemnents ltemz count= 3

[Ipu 3amycke mpoekTa B peaJbHOM BPEMEHUM IMPH BO3HUKHOBEHMM Yyka3zaHHOro CoObITHS
BblOpaHHbIe ['D CKphIBaIOTCS C 3KpaHa, MPHU MOBTOPHOM BO3HMKHOBEHHWHU CHOBAa OTOOpa)karoTcs, U T.[.

UtoObl pemakTUpoBaTh BBIOpaHHBIE [D, Hy)KHO HakaThb Ha Toie 3HAYeHHE CTPOKHU
IMoka3aTb/cKpBITH IeMEHT M J00aBUTH/CHATH BBIJEICHHE ISl COOTBETCTBYIOUIMX 3JeMeHTOB. [lpu
9ToM KHOMKa COPOCUTH OYHIIACT CTIMCOK BRIOpPAaHHBIX [,

P yHKLMA Nnepexoaa Ha aKpaH

OyHKIMS Mepexofa Ha SKpaH OCYHIECTBISIET MEPEKIIOYEHHE C TEKYIIETO 3KpaHa Ha APYrou mpu
HacTyrieHnn 3aaaHHoro CoObITHSA.

HpI/I CO3JaHN1 (bYHKHI/II/I yYHpaBJICHHA B CIIMCKE HACTPOCK IOABJEICTCA COOTBCTCTBYIOIIAS CTPOYKA:

Events
= mouzePrezsed
Confirmation Falze
Beep Falze

|Jum|:u to Screen

* mouzeH eleased

ITpu Haxxatm JIK Mbinm B none 3HadyeHue ctpoku IlepeiiTu Ha IKpaH MOSABISIETCA CIMCOK, B
KOTOPOM MOXKHO BBIOpATh 9KpaH, HA KOTOPBIN TpeOyeTCs NepenTH.

= M WatnoHs)_3kpaHos

MNepeimy Ha akpaH (18] Fkpaniil

[lepexmoueHnemM 5KpaHOB B PEAlbHOM BPEMEHH MOXKHO TaKXKE YNPABIATH C MOMOIIBIO KaHaja
Ki1acca BbI30B.

7. OnncaHune BCTPOEHHbIX rpacunyeckKkux anneMeHToB
pynna D ‘JlomaHble’
B sty rpymiy BxoasT cienyrone 1'0.
» Jlomanast TuHHUSA R
» MHOrOyroJlbHUK -
» Tpyoa I

I'paduueckne snementsl Jlomanass JuHust 1 MHOTOYroJlbHUK HE HUMEIOT CICIUA(PUIECCKHX
CBOWCTB U pa3MeInaloTcs B TpaguuecKoM CJIoe CTaHIAPTHBIM CTIOCOOOM.
I3 Tpyoa’
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Hamaetii ['D mo cyrm sBisieTcss 2MeMEHTOM OOBEeMHOW Trpadukd, W UMEET BCe OOmme
crerMprIecKue CBOKCTBA C HUMH.
Cremmgpmaeckue aTpuOyTsl Kpaii 1 u Kpaii 2 3a1at0t pazHooOpa3Hyto (popMy KpaeB TPyObl:

I'pymma I'D ‘IIpsaMoyronsHUKH
B oty rpymmy BxozAr cienyronpe 1'9:

» IIpaMoyroabHuK L]
» Maneas —

—
» Pamka [

JlaHHBIE 3IE€MEHTBl pa3MelaoTCs B TpauuecKkoM CJIoe CTaHAapTHBIM CIIOCOOOM.

Hapsny ¢ tvmoBbiMu mapamerpamy, I'D [laneab u Pamka umeror psaj crelmpuueckux aTpudyToB

(mmke mokaszana BKiagka =:(OcCH. cBoiicTBa) OKkHA cBOMCTB 1y I'D Tanes u Pamka):

Property Walle
Baorder 5

Barder color [

Fill caolar ]
Fill True

Inzet Falze
System colors True
Hide at Start False
T ooltip

» 3aMBKa — ¢CJIM JIUIS JAHHOTO aTpuOyTa yCTaHOBJIECHO 3HaueHue False, 3anmmBka nporagaer u D
cTaHoBHTCS Tpo3paunbiM. Hike mokazansl 'O Ilanens u Pamka c 3amuBKoil u 6e3:

» YTomieHHBIH — 3TOT aTpuOyT onpeaessier Bua ['D — BeicTynawoummii (False) / yronsie HHbI#
(True). Hwke nokazanel ['D [Maneas u Pamka B nonokeHIM BBICTYNAIOLIMI U yTOTJIe HHBII:

» CucteMHBIe HBeTa — IPYU 3HAUEHUM aTpuOyTa True ams I'D urHopupyroTcs 1BeTa, 3a/1aHHbIE
HacTpoiikamu LiBeT koHTypa u L{BeT 3a:mBKu. Vcnons3ytorcsa cucteMuble 1Beta MS Windows. Hinke
nokazassl ['D ITanesb u PaMka npy MCcronb30BaHMM CUCTEMHBIX LIBETOB M 3aJaHHBIX HacTporkamu ['0:

Fpynna 'S ‘O6bLeMHas rpacuka’
B oty rpymmy Bxoxdr cienyronpe 1'9:
» Huaunap
» Chepa o
» Konyc A

» Top ©

» [lupamuga

» EMKOCTH 0
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» Knanan
JlaHHBIE 2IEMEHTBI pa3MEIAOTCs B Tpa(pUIECKOM CJIOE CTaHAAPTHBIM CIIOCOOOM.
Hapsany ¢ tunoBeiMu mapamerpamMu CkpbiTh Ha crapre, Iloackaska u basoBblii nBer,

I

o0beMubie ['D UMEIOT psAa CrelMpUIeCKUX aTpHOYTOB (HIDKE MOKa3aHa BkIagka =:(OCH. CBOHCTBA)

okHa cBoiicTB ['D Ilmamuap):
B
B | o

Froperty Walue

B azoERIN LEET
K03 P HUMEHT APKOCTH QHEdysHoro aTpakerma 100

il

Koo pUULMEHT S&PKANEHOMD OTPaMEHMA 0

k.03 PMUKMEHT APKOCTH 320KankHOrD oTpateHKA O

NpospayHoCTE 1]

TekcTypa

M acwratHpoEaHLUE TEKCTUPE Falze
k.avecTeo (%) 1]

TonlMHA CTEHOK 0

K.pai 1 MpAroi
K.pati 2 Mparaod

[ pHEHT ALMA BepTikaneHo
CkpETE NpH CTapTe Falze
Moackaszka

Oowue cneyugpuueckue ampudymeol 0ovemuvix 1’9
Cremmpraeckumu aTpuOyTamMy, oOmmMU aisi Bcex ['D Tpymmel, SBISIOTCS Cleayronme (Ha
pPUCYHKE TIOKa3aHbl 3HAYCHHS aTPUOYTOB MO YMOIYAHHIO):
EazoBei uEeT
K03 PULMEHT APKOCTH gWEdyzHoro oTpaxeHqa 100
F.03 e MUMEHT SEpK.AaNEHOrD OTPaEHMA 0

K.0m pHUMEHT APKOCTH SEpKansHOro oTpaskeHKa 0

MpozpayHOCTE 1]
TekcTypa

b SCWIT AAMPOESHWE TEKCTYREI Falze
K.auecten (%] n
TonMHa CTEHOE, 0
CKpeTe NpM CTapTe Falze

B PIIJ] ucmomb3yercsi Monmesib OCBEIICHHS OOBEMHOrO 3JIeMEHTa OJIHMM HCTOYHUKOM OEJoro
cBera (MOJNIOKEHWE WCTOYHUKA 3ajaeTcs B auanore IlapameTpbl 3KpaHa, TpU 3TOM IIBETOBBIC U
OTpakaTeJbHbIC XapaKTEePUCTHKH D 3a4aI0TCs C TIOMOIIBIO CJICAYIOIINX aTPUOYTOB:

» Kosppunuent spkocrtu nauddysnoro orpaxenuss (dc) - xodppummenr (0-100),
ONPENIETISIONMIA  IPKOCTh JAUP(Y3HO OTpakeHHOro cBeTa. Bo BHYTpPEHHEM TPECTABICHHM 3HAYCHHS
kod(dpmmenra nupQPy3HO OTPaKCHHOTO CBETAa PaBHBI COOTBETCTBYIONIMM 0a30BbIM 3HaueHwsIM RGB
(3amaroTcs ¢ oMonpio atproyTa ba3oBblii BeT), yMHOKeHHBIM Ha 0.01dC.

» Koadpunuent 3epranbuoro orpaxenus (K) — kommiecTBeHHAS] XapaKTEPUCTHKA 3¢ PKAJIbHOTO
OTpakeHws, 3ajaeTcss Kak uywucio B jawamaszone 0-128 (128 coorBerctByer 100-mporieHTHOMY
OTPaXKEHHIO).

» Kodppunuent spkocTH 3epkaibHoro ortpaxkenusi (SC) — xkodddrmment (0-100),
OTPEICISIIONIMI SIPKOCTh 3€PKAJbHO OTPaXCHHOIO CBEeTa. BO BHYTPEHHEM TMPEJACTABICHUM 3HAYCHUS
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KOO pUIFeHTa 3epKabHO OTPa’KEHHOTO CBETa PaBHBI COOTBETCTBYIOIIMM 0a30BbIM 3HaueHwsiM RGB
(3amarorcs ¢ omoInpto aTpudyra ba3oBbiii uBeT), ymHo)KeHHBIM Ha 0.01ScC.

Atpuoyt IIpo3pauHocThb ompejaenseT CTeneHb npo3padyHocTd I'D. DTOT mapamerp 3amaeTcs B
nporiearax (0-100), 0 cooTBeTCTBYeT aOCOMOTHONW Hempo3pauHOCTH. Ha pucyHKe moka3aHbl abCOOTHO
HETIPO3PauHbli ¥ NOIYIPO3PAYHbIA LIWIMHIPHI :

C momomrpio atpudyra TekcTypa MOBEpPXHOCTh 00beMHOr0 ['D MOXET OBITh TEKCTYpPHUpPOBAHA.
[Ipn HakaTMM KHONKM B paszjene KoHpurypupoBanwsi aTpuOyra TekeTypa Ha JKpaHe TOSBISIETCS
HABUTATOP PECYPCHONM OMOJIMOTEKH PACTPOBBIX PHCYHKOB. B 3TOM HaBUraTope BBIOMPAETCS PHUCYHOK,
KOTOPBIA UCTIONIBL3YETCS B KAYECTBE TEKCTYPHI:

Texture

ATpubyr MacmrabupoBanne TeKCTYpbl TpH 3HAYEHWM [rUE MacmrabupyeT pasmep
M300paXKeHns: TeKCTypbI 0 pa3mepo ['D. [pu 3HaueHnn False TekcTypa nMeeT OpHrHHANIBHBINA pa3Mmep.

Atpudyr KauectBo (%) ompezenser cTeneHb NPOPUCOBKU TEKCTYyphbl. Hibke moka3zaHa onHa u Ta
JKe TeKCTypa ¢ ycTaHoBieHHbIM KauecTBOM 100, 50 u 20 %:

[MIpu momomm arpudbyra ToJIMHA CTEHOK MOXHO CIENIaTh BHIMNMBIMHU OTPaHHYHBAIOIINC
00BbeMHbI ['D CTEHKI.

Cneyuguueckue ampuoymot I'3 ’Lununop’
ATpuOyThl, cietmduunbie s ['D HuamHap, nokazaHbl Ha PUCYHKE:

K.paid 1 MpAroi
K.pai 2 MpAroi
QpueHT LKA BeprukaneHD

C nomourpto koHurypupoBanus aTpuOyroB Kpaiil u Kpaii2 moxHO 3a7aBaTh pa3HOOOpa3HYyrO
(dopMy OCHOBaHMI IUIMHIpPA:

i

Atpuoyr OpueHTamusl 33JaeT pacriojokeHue odOpasyromed nus D Huauuap (He ciemyet
nyTaTh 3Ty QyHKIMIO ¢ noBoporoM ['3). Ilo ymomuaHmio ycTaHOBICHO 3HaueHne BepTUKaIBHO, YTO
COOTBETCTBYET BEPTHUKAILHOMY pacHONOXKEHHIO oOpa3yromieil. Hike mokazaH ofuH U TOT K€ IUIUHID,
IJsi KoToporo aTpudyty OpHeHTamusi YCTAHOBJICHO 3Ha4YeHHEe BepTHKaibHO (JIEBBIH PHUCYHOK) H
I'opu30HTAIBHO (TIPaBbIN PUCYHOK):
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Cneyuguueckue ampuoymotr I'3 *Cehepa’

Cremudprmaeckum atpudyrom st ['D Cdepa snsietcs OTodpaxkaemasi 4acTb. ATpuOyT MOXET
npuHMMaTh JABa 3HadueHus — YacTtb u CeKTOp, B 3aBUCUMOCTH OT KOTOPBIX MEHSIOTCSI JBa HIDKHHX
CITHCKa:

Orofpatastan 4acTE YacTe
Maparerp 1 MonHOCTERD
Mapamerp 2 HacTe 1

Orofpatastan 4acTE CekTop
Ha4aneHeIA yron a0
Hron paseopaora 360

B mepBom ciydae mapamerp YacTh onpenenseT, Kakas IMEHHO 4acTh JO/DKHA OBITH OTOOpakeHa
(mpu BeIOOpe ommu IlOoJHOCTBIO 3TOT MapaMeTp WrHopupyeTcs). Ha prcyHkax Toka3aHbl BapUaHTBI
oroopaxkennss D Cdepa mpu cienyronmx mnapamerpax (cieBa Hamparo): IloaHocThio; IosioBuHA —
Yactbp3; [HooBuna — Yacte 4; YeTBepth — Yacts 2; YeTBeprh — YacTs 1.

Bo BTopoMm ciyqae nist I'D 3ajmaercst cekTop oToOpakeHus. YTOJI pa3BoOpoTa ceKropa (3anaercs
napaMeTpoM YTroJ pa3BOpPOTAa) OTCUMTHIBAETCS OT HEKOTOPOrO HAYaJbHOTO HATPABJICHUS; YTOJ MEXKIY
HAaYaJbHBIM HANpaBIICHUEM ¥ TOPH3OHTAJbHBIM HATPABICHAEM K TMPAaBOH CTOPOHE SKpaHa 3a/aeTcs
napamerpoM Havansublii yroa. O6a yrina 3agatorcs B rpanycax (0-360) u OTCYUTHIBAIOTCS 10 YaCOBOM
crpenke. Ha pucyHkax mnokas3anel BapuaHTbl oroOpaxkeHus I'D Cdepa mpu crieayromux napaMmerpax
(cmeBa HampaBo): 90 u 180, 180 u 270.

aP

Cneyugpuueckue ampuoymut I'9 ’Konyc’

Cremmdprmaeckumu atpudyramu 1t ['D Konye sBnstorcst OTodpaskaemast yacth, OTHOIe HUe
ocCHOBaHMi, % 1 OpueHTaANNS.

WNuctpymenrsl koHpurypupoBanust aTpuoyra OtToOpaikaemasi 4YacThb MpeHA3HAYCHBI IS
3aganus oroopakaemor yactu ['D Konyc. ATpuOyT MOXET NpUHMMATh JBa 3Ha4eHWs1 — YacThb u
CexkTop, B 3aBUCUMOCTH OT KOTOPBIX MEHSIOTCS JIBA HIDKHHX CIIHCKA:

OTofpaskastdad YacTe YacTe
Maparerp 1 MonHOCTERD
MapareTp 2 Yacre 1

Orofpatastan 4acTE CekTop
Ha4aneHeIA yron a0
Hron paseopaora 360

B nepBoMm cnydae mapamerp HacTh onpesesseT, Kakasi IMEHHO YacTh JODKHA OBITH OTOOpakeHa
(mpu BbIOOpe ommm [loJHOCTBIO 3TOT MapaMeTp HWrHopupyetcsi). Ha pucyHkax moka3aHbl BapHAHTBI
oroopaxennss ['D Konyc npu cienyronmx napamerpax (cieBa Hampapo): Ilosmoctbio; IMosioBuna —
Yactbp3; [HosoBuna — Yacte 4; YeTBepth — Yacts 2; YeTBeprh — YacTs 1.



157

LA AYNA

Bo BTOopoMm ciyqae nmist I'D 3amaercst ceKTop oToOpakeHus. YTOXI pa3BopoTa ceKropa (3amaercs
napaMeTpoM YroJ pa3BOpOTAa) OTCUHTHIBACTCS OT HEKOTOPOrO HAYALHOTO HATIPABIICHUS; YTOJN MEXKIY
HAayallbHBIM HATIPABIICHUEM U TOPH3OHTAIBLHBIM HATPABJICHHEM K TMPABOM CTOPOHE SKpaHa 3aJaeTcCs
mapameTpoM Hawansublit yroa. O6a yria 3agatorcs B rpaaycax (0-360) u OTCUUTHIBAIOTCS 1O 4aCOBOM

cTtpenke. Ha pucyHkax mnoka3zansl BapuaHThl oroOpaxenus ['D Konye mnpu crepyronmx napaMmeTpax
(cnieBa HanpaBo): 90 u 180, 180 u 270.

3nauenne atpuOyra OTHOUWIeHMe OCHOBaHMi, % 3amaeTcs B MPOLEHTAX U ONpelelsieT

cooTHomrenre auamMeTpoB ocHoBanuii (0-100, 3Hauenme mno ymomdanmo — 50, mpu 3Hauenun 100
JIMaMeTp MEHBIIIETO OCHOBaHKS paBeH | px, mpu 3HaueHnd () AMaMeTphl OCHOBAHHI PaBHBI):
OTHOWEHME DCHOBaHMEA [ 50

Hwke mokasaH OMWH M TOT K€ KOHYC TPH CIEIYIONIMX 3HAYCHHMSIX JaHHOrO aTpuOyTa (cjeBa
HarpaBo): 50, 100, O.

\['VII

Cneyuguueckue ampuoymot I'3 *Top’

Cremmdprmaecknmu atpudyramu 1t ['D Top sBisitorcst OTo0paxkaemast yacthb 1 TosmmmHua.

NuctpymenTsl  koHpurypupoBaHust aTpuoyra OrToOpaikaemasi 4YacTh MpeJHA3HAYCHBI IS
3aganust orobpaxkaemoir yactu I'D Top. ATpuOyT MOXKET MpUHMMAaTh JBa 3HaUeHus — YacTb 1 CeKTOp, B
3aBHCUMOCTH OT KOTOPBIX MEHSIOTCS /{BA HDKHHX CIMCKa:

Orofpamastiad 4acTe YacTe
Maparerp 1 MonAHoCTED
MapareTp 2 HacTe 1

OTofpasasrad YacTe CekTop
H a4aneHeIA uran 90
YHron paseopora 260

B nepBoMm cnydae mapamerp HacThb onpesesseT, Kakasi IMEHHO YacTh JAODKHA ObITH OTOOpakeHa
(mpu BBIOOpe ommm [l0JHOCTBIO 3TOT MapaMeTp HWrHopupyeTtcsi). Ha pucyHkax moka3aHbl BapHAHTBI
oroopaxkennss ['D Top mpu crnexyromux mapamerpax (cineBa Hampaso): IlosnocTbio; [losoBuHa —
YacTe3; [losoBuna — Yacte 4; YeTBeprb — Yacth 2; YeTBeprh — Yacrs 1.

OCQN\.J

Bo BTopoMm ciywae nust I'D 3ajmaercst cekrop oroOpakeHuss. YTosl pa3BopoTa ceKkropa (3axaercs
HapaMeTpoM YTo0J1 pa3BOPOTA) OTCUMUTHIBAETCS OT HEKOTOPOrO HAa4yasbHOIO HAIPABIICHUS; YOI MEXIY
HAayaJbHbIM HAINPABJICHUEM M TOPM3OHTAJbHBIM HAMpPABICHHEM K IIPaBOM CTOPOHE HKpaHa 3aJaeTcs
napameTpoM Havansublil yroa. O6a yrina 3agatorcs B rpanycax (0-360) u OTCUUTHIBAIOTCS O YaCOBOM
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cTpenke. Ha pucyHkax mokazaHel BapuaHThl oToOpakenws ['D Top npu cienyrommx mapamerpax (cieBa
Harpapo): 90 u 180, 180 u 270.

<=

Atpubyr Toaumua onpenesnseT TOMIMHY Topa M 3anaercs Kak yuciao B auama3zone (0-100
(3HaueHmro mo ymomuanuo — 20, npu 3HadueHnn () TommmHa Topa paBHa 1 px, mpu 3Hauenmn 100 — 200

pX):

TonwuHa 20
Hwxke mokazaH oguH M TO K€ TOp C pa3MepaMy OrpaHMYMBAIOLIETO MpAMoyroiabHuka 90x90 px
pu cnenylonmx 3HaueHusIX atpuoyra Tommmua (cieBa vanpaso): 1, 10, 20.

0@

Fpynna '3 ‘T'pacdukn’

iTa¥y
B sty rpymmy Bxomut emuHcTBeHHblid I'D Tpena == .
['paduueckuii dMeMEHT pa3MeIaeTcs B TpauaecKoM CII0e CTaHIAPTHBIM CIIOCOOOM.
I'> TpeHa mpeaHa3HauYeH ST OTOOpaKeHMS Ha TpauKe M3MEHEHHs 3HAYCHHS TPHBSI3aHHBIX

apryMeHToB BO BpeMeHH. [IpuMepHbIii BUI 3TOro rpaMyecKkoro 31eMeHTa MoKa3aH Ha PUCYHKE:
~ ]
T -
& G0 & [A s 19102004 12:2635102
750 o
B0.0
25.0
0.0 o4
24.11.04 14:38:57 14:39:12 14:39:27 14:39:42 14:39.57
Ei% % & ¢« 5D D B
Curve Pattern | Source Yalle
Sin 34.9359
——KaHani? G0

— Lo
Oxwo cBoiicTB I'D conepxur Briaaku OcH. cBoiicTBa ( =%) u Kpusbie ( =),
Bxnanka OcH. cBoiicTBa NpeICTaBICHA HA PUCYHKE:
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Property Walle
prientatil:un Horizontal
Background color [
Baze font bS5 Shell Dlg,2
Resizeable True
Captian Trend 1
Grid

Uze True
Color
Style
Legend
Show True
Font S Shell Dlg.2
Curzor color ]
Time axe
Show True
M arkz 4
Range B0
Units FEC
Walue ane
Marks 4
Shaow Al aues
Buffer size a00

ATpudyr OpueHTANusl ONpe/e/sieT TOPU3OHTAILHOE WIM BEPTHUKAJIBLHOE MOJOKEHHE BPEMEHHOMN
IIKaJbl Ha rpaduke.

JI71s1 BO3MOKHOCTH M3MEHSTH pa3Mephbl OKHA TPEHIa B PeaJlbHOM BPEMEHH NPelyCMOTPEH aTpulOyT
Macmrabupye MbIid.

Ha3Banue okHa TpeHma MOXKHO 3a/1aTh C MOMOLIBIO aTpudyTa 3aro/i0BoOK.

Paznen CeTka Mo3BOMSE€T € NOMOLIbKO CTAHIAPTHBIX MHCTPYMEHTOB HACTPOUTH LIBET U CTWIb
JIMHUK CETKU Ha rpaduke.

Paznen Jlerenaa ympaBiseT BUAMMOCTBIO JISTEHIBI MO rpaUKoM, a TaKkKe MO3BOJISIET HACTPOUTD
mpudT U1 TEKCTa JIETEHIBI.

Pazgen Och BpeMeHM COIEPXKUT CIICAYIOIINE HACTPOMKH BpEMEHHOM ocH rpaduka:

» [Toka3bIBaTh — NPH YCTAHOBKE 3HAYEHUS | FUE TIOAMHMCH BPEMEHHON OCH BHAHBI Ha rpaduke;

» Pa3Ouenue — onpesesseT, Ha CKOIBKO YacTel pa30uBaTh BUIMMYIO YacTh BPEMEHHOI OCH;

» lnanasoH — onpeaesieT BUAMMBIN AHana3oH 3HadeHuii BpeMentoi ocu (0-100);

» EnMHuNBI — euHMIBI M3MEpeHns Huana3oHa. BeIOuparoTcst U3 MEHIO: ce KyH/1a, MUHYTA, Yac,
A€Hb.

Paznen Och 3HaYe HUI CONEPXKHT CIICAYIOIINE HACTPOWKH OCH 3HAYECHHI Tpaduka:

» PazOnenue — onpesesseT, Ha CKOIBKO YacTel pa30uBaTh BUIUMYIO YaCTh OCH 3HAYCHHUIL;

» [loka3piBaTh — 3a7a€T NMapaMeTpbl BUIUMOCTH 3HaYEHUI HA OCH. BBIOHMpaeTcs U3 MEHIO:

Shiow Al axes b

Ornly active
Al anes
Maone

ATpubyr Bydep 3amaeT KOIMUECTBO XpaHMMBIX B MAMSATH 3HAYCHHH KPUBBIX JJI BBIBOJA HA
sKkpaH B peanbHoM Bpemenu (500-32000). Ecm kpuBas oroOpaxkaeT 3Hadyenust apxuBupyemoro B CITAJL
KaHaJla, TO Ha rpauK BBIBOASTCS BCE 3aIMCAHHbIC 3HAUCHUSI U3 apXUBa.

Jlnst TOoro, 4TOo0BI MOMYYHTh HAa SKpaHe Ipaduk, HEOOXOAUMO JT00AaBUTH XOTSI OBl OAHY KPHBYIO Ha
BKiIanke Kpusble.
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Jns nobaBnenus KpuBoi (WM ee yaajeHWs) HCTONb3YeTCs KOHTEKCTHOE MEHIO, BBI3BIBAEMOE
HaxxatrieM [TK Mbrmm Ha crpoke KpuBble (wim, coorBeTcTBeHHO, KpuBas).

JU1 penakTUpOBaHKUs CBOMCTB KPMBOM IPEAYCMOTPEHBI CJIEAYIOLUE UHCTPYMEHTHI

» 3aroJI0BOK — Ha3BaHUE KPUBOM.

» IlpuBsizka — 3a7aHe NPUBA3KU KPUBOM K apryMeHTy 3kpasa. IIpu Haxkatum JIK B naHHOM mone
Ha HKpaHe MOSIBIIIETCS CTAHIAapTHBIN AHAJIOr BBIOOpA apryMeHra.

» IBer — 3ananme 1Bera KpuBoW;, npu Haxatuu JIK B 3TOM mone Ha 3KpaHe MOSABIAETCS
CTaHJIApTHBII HAJIOr BBIOOpA LIBETA.
» CTuap JUHMHM - 3aJaHue CTwid JuHUM; npu Haxkatmu JIK B 3TOM monme BbIBOOUTCS

BBIIAAIONIMI CIHCOK CTWIEH.

» Tosmmmua JMHUM — 3a71a€T TOMIIMHY JJMHAM KPUBOU B TIMKCEJIISX.

» Tunm MeTOK — ompesesieT, Hy>KHO JIM BBIJICJSITh TOYKY HA DKpaHE HA Ka)JIOM TaKTe IepecueTa.
Ty BBIZETICHUS BHIOUPACTCS M3 MEHIO:

Tun METOK HeT reTok b

HeT merok
[ |
ot
+
»

» CTHJb JMHUM BHEe TPaHMIl — CTWIb JIMHUY IPU NIEPEXO0/1€ 3HAUEHUM MPUBSI3aHHOIO apryMeHTa
3a rpaHulpl, 3a1aHHble aTpuOyTaMu Makc. 3Haue HMe 1 MuH. 3Ha4e Hue ; ipu HaxxaTun JIK B 3TOM mone
BBIBOJUTCSI CTAHIAPTHBIM CIIMCOK CTHIEH;

» Makc. 3Ha4e HHe — IPeeIbHOC MAKCUMAaJIbHOE 3HAYECHUE KPUBOL,

» MuH. 3Ha4eHUe — npejieIbHOE MUHUMaJIbHOE 3HAUEHHUE KPUBOIL;

» UHTepnojmpoBanue — Npu YCTAHOBKE ITOMY aTpUOYTy 3HaUCHHS | FUE, rpaduK Criia)kKuBaeTcs
METOZOM HHTEPIIOJIS LN

ITocne 3amycka B peaJlbHOM BPEMEHHM C NOMOLIBIO IAHEIM MHCTPYMEHTOB MOXHO HCIIOJIb30BaTh
cneayromme HacTpoiiku ['D Tpenn:

— KHOIIKa BO3BpaTa K UCXOJIHOMY MacIuTady TpeHaa;

K yBeamueHue. KHomka vmeeT /1Ba MOJNOKEHHMs — Ha)kaTa W orxata. [Ipu HakaTol KHOMKe
BKIIIOYCH PEKUM YBeIMUeHWs — mpu HaxkaTo JIK Hy)XHO BBIIENUTH MPSIMOYTOJNBHBINA JUana3oH Trpaduka
JUISL €r0 YBEJIMYEHHOTO MPOCMOTPA;

% — [IEpEMEeIIaTh 10 TOYKaM;

Ef — HACTPOWKHM KpHBBIX. [IpH Ha)kaTWM ATOW KHOIKH BBIBOJMTCS JHAJIOT HACTPOWKH KPHBBIX
TpeHna, wuieHTHIHbIM BkiIajgke Kpusble okHa CpoiicTBa o00bekTa. OKHO TMpeHA3HAYEHO JIJIS
no0aBneHMs/yaaaeHusT KPUBBIX TPEHIA, a TAKKE M3MEHEHHS MX HACTPOCK, B peajibHOM BPEMEHH;

N NIEpEeNTH K BpeMEHHOM MeTKe. [Ipu Ha)aTnu Ha 3Ty KHOIKY MOSIBISIETCS! TMAJIOTOBOE OKHO
BBOJA AaThl U BpeMeHu. [lociie naxatms kHomku OK Ha TpeHn BeIBoauTCS MHGOpMAalys, HAUMHAS C
YKa3aHHOT'O BPEMECHHU.

= MOKa3aTh MAHEJIb MHCTPYMEHTOB. ECIM KHONKA HE Ha)kaTa, MAaHEJIb HHCTPYMEHTOB HE
oro0pakaercs;

£

=+ WHIIMKATOp CHHXpOHM3AIMU oOToOpakaembix naHHeix ¢ apxuBoM CIIAl. Tlpu

.
CHHXPOHM3AIIMHM HKOHKA CTAHOBHTCS IBETHOH & |

K @ « u e KHOIIKU ISl TIepexo/ia o BpeMEeHHOM ocH rpaduka. COOTBETCTBEHHO K
HaYyajy, Ha JeHb HA3aJ, HA Yac Ha3aJ 1 HA 4Yac BIepe], HAa JeHb Bepe/i, K KOHLY,
JUI cMeleHnst o OCsIM TPEHIA MOKHO TAKKE UCTIONb30BATh JIMHEMKU TPOKPYTKU.
UTo0BI B pea’bHOM BpEMEHU M3MEHUTH MacmTab 1o moboil m3 oceil Hamo Haxath JIK B o0nactu
TpeHza, a 3aTeM HaxatueM codeTanus Kiapuil CTRLA<cTpesku> ycTaHOBUTH TpeOyemblil MacmTad.
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Mpynna 'S ‘NMpunbopbl’
B oty rpymy Bxondr cienyroupe 1'9:

» Iossynok e
» CTpesiouHblii IpUdOP 2

I'3 ’llon3ynox’

I'D Moa3yHok HcToNb3yeTcs Ul 3aaHusl WM WHIWKAIMA 3HAYCHMS TIPUBSI3aHHOTO apryMeHTa,
a TakKe NI WHIMKAIMA BBITIONHEHWS 3aJlaHHOrO YCNoBWs. [IpuMepHbI Bum 3TOro rpaduueckoro

QJICMCHTA IIOKa3aH Ha PUCYHKC:

Atpudyrsl I'D Iloa3yHok koHurypupyrorcs Ha Bkiajgke (OcCH. cBoiicTBa) OKHAa CBOICTB
JTAHHOTO TpauuecKoro 3JIEMEHTa.
Bxnagka OcH. cBoiicTBa MpeICTaBlIEHa HA PUCYHKE:
3|4 Slider

=

Property Walle
Hide at Starit  Falze
tonitored b alue 50
Controlled ' alue
Orientation Right
3D Effects

Slider

B ackground

Frame

ATpudytel OTOOpakaeMasi BeJUYMHA 1 3aJaBaeMasi BeJJUUMHA ONPEEISIIOT (PYHKIMOHAIBLHOE
Ha3Hauenue ['D.

Yrobsl I'D wHOMIWpOBasl 3HAYEHHWE TPHUBA3AHHOIO ApPryMEHTa WIM BBINOJHEHHE HEKOTOPOro
YCJIOBUS, HY)KHO TMHAMU3HPOBATH €ro aTproyT OToOpakaemasi Be JMUMHA).

IIpu packpbiTuM cmmicka B pa3fene KoHpurypupoBanus aTpuOyra 3agaBaeMasi BeJIHYMHA
NOSIBIISIETCSl HACTpOMKa BbIOOpa aprymMeHra, 4Yb€ 3Hau€HHE TOJI3YHOK OyneT 3ajaaBaTh IpU paboTe B
pEaJIbHOM BPEMEHN.

Kox moctyma — kom JocTyma Juiss BO3MOXKHOCTH YIpaBJieHHs 3ajaBaeMoil BeimduHou (0-255).
[lpaBa Ha DOCTYN 3aJalOTCs JJISI TONMBb30BaTeNsl B BUie Macku B paszene Joctym / dopmbl kaHaia
MMoan3oBarens. I[lpu KoppensiimM Mackd € KOIOM JOCTyma (pe3ysibTaT TNOOWTOBOTO JIOTMYECKOTO
YMHOXKEHUS. OTJIMUEH OT HyJIs) JOCTYII K YIPABJICHHIO pa3pelleH, B MPOTUBHOM CJIydae — 3alpelleH.

Atpubyr Ilosio’keHHMe MOJ3YHKA 3aJaeT TIOJOXKECHHE TMOJ3YHKA OTHOCUTENbHO IIKAJIbl |
COOTBETCTBYIOIIECE PACTONIOKEHUE IITPUXOB M yuced Ha mmkane. Hwke mokazan onuH M TOT ke ['D co
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cienyoumMu 3HadeHusMH aTpuOyta IlosioskeHue mos3yHka (cieBa HampaBo): Cmpasa, Cuaesa,

Cgepxy, CHu3sy.
10 10 H
T°F | =g
AL e =

B paznene 3D-3¢pdexThl mpu ycTaHoBKe atpuOyry McmoJsb3oBaTh 3HaueHus |rUE [BETOBas
ToJioca | TMOJI3YHOK NMpUHUMAaIoT o0beMHbIN BUA. Kpasi mosockl Moryt ObITh 3a1anbl kKak KBagpaTHubie

wm Kpyrisie:
100 100
75 75
a0 a0
3D Effects
25 25
se True
0 0 Band Edges Round

JIinst oToOpakeHHs TONM3YHKA HA INKaje HAJ0 yCTAHOBUTh aTpuOyTy Hcmouib3oBarh B pasiere

IMomyHok 3naucHue True. @opma nomyrka (Kaapar ., TpeyrojbHuK -|, Jomuk =_), ero 1BeT U
pa3mep (B MHKCEJSAX) OMPEACIIAIOTCS COOTBETCTBYIOMMMHU aTpudyTamu. Jyimmua pucku (%0) Ha noa3yHke
3a71a€TCA B NPOIEHTaX OTHOCUTEJILHO pa3Mepa MOoI3YyHKa.

Slider
Usze True
Type Square
Color
Size A
Hairline Length %] 50
Pasznen Ilosioca comepur cieayrouye aTpHOyThI, ONpeIeOIIe TapaMeTpbl BETOBON TOJIOCHI
HIKaJIbI:
Band
Use True
Width 10
+-High Scale Limit 100
+I- High Lirnit a0
+-High Alarm an
+- High *#farning il
4 Lo W arhing a0
+- | ow Alarm a0
£ Low Lirnit
+- Lo Scale Limit 0
Color [Hw, L'

Colar [HA, HW, (LW, LA
Color [HL, HAL (LA, LL)
Colar >HL, <LL I

Jns oroOpakeHMs LBETOBOM TOJOCHI IIKaJbl HYXKHO ycTaHOBUTH aTtpuOyty HMcemosb3oBarb
3HaYeHue |rue (1o yMol4aHWIO YCTaHOBJIEHO). Hipke mokasaHa Imikajia ¢ IBETOBOM TMOJIOCON U 0e3 Hee:
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100 — 100
i 73

a0 — a0
25 — 25

] ’— ]

I upuHa uBETOBOM MOJOCH! 331a€TCS B MUKCETIAX.

[[BeToBass mojmoca  UCTHONB3YeTCS  JJ1  [BETOBOM  KOJAWPOBKM  HMHTEPBAJIOB  3HAYECHUI
oroOpakaemoi/3ajaBaeMoli BeJIMIMHBL. [lo aHanmormM ¢ KaHaJIoOM, HHTEPBAJbl OIPEACISIOTCS TPH
MOMOILM 3aJaHusi 6 TPaHuLL

JIJist pa3nIHBIX MHTEPBAJIOB MOXKHO 3a7]aTh CBOM I[BETA HA TIOJIOCE.

Paznen I kana cogepxur napamMeTpbl pa30UeHUs U MOAIMCEN IIKAJIBI.

Marks
lJze True
"width 1
Text Calor ]
= Level 1
Idze True
Fartition 5
Length 12
Murmbers True
Fant Anial 10, bold
Fractional 2
- Level 2
- Level 3

Atpuoytsl LIl upuna (370 mapameTp 3aaaercs B mukcesix) u LiBeT onpenenstoT coOOTBETCTBEHHO
IIMPUHY M I[BET IUTPUXOB M TEKCTa MOAIMCEl BceX ypoBHeH pa3Ouenus mkansl. ATpuOyr Lllmpuna
OmpeJIesIieT OAHOBPEMEHHO TOJIIMHY KOHTYpa IBETOBOM MOJOCHI HIKAJbI.

Jlns mkansl MOTYT OBITH 3a/laHbl 3 ypoBHA pa3OueHus. [ ka)Xmoro ypoBHs (MPHHAIJIEKHOCTH K
YPOBHIO YKa3bIBAaeT YKCJIO B HAMMEHOBAHHHM pa3Jiesia) MOTYT OBbITh 3a/1aHbl CIIeAYIOIIME MapaMeTphl:

» Ucnoab30BaTh — Mpu YCTAHOBKE 3TOMY aTpuOyTy 3HadeHus |rue pa3OweHHe JaHHOTO YPOBHS
UCTIONTE3YETCS, COOTBETCTBYIOIIHE IITPUXH OTOOPAKAFOTCS HA IIKAJIE.

» UncJio xeJie HMI — YKCIIO JIEJICHUA JAHHOTO YPOBHSI.

» lnuHa mTpuxa — JJMHA [ITPHUXa JaHHOTO YPOBHS (B MUKCEISX).

» Ilokasarp 3HaYeHHs — IpU YCTAHOBKE STOMY aTpuOyTy 3HadyeHuWsl |rue oToOpakarTcs
YUCJICHHbIE 3HAYEHUs, COOTBETCTBYIOIIME IITPUXaM JaHHOTO YPOBHS.

» I pudt — mpudr, ucronb3yemblil 1711 0TOOPa)KEHHST YHCICHHBIX 3HAYEHHWH JTAHHOTO YPOBHS.

» JlecATHYHbIEe 3HAKM — KOJNMYECTBO JECATHUYHBIX 3HAKOB B UMCJICHHBIX 3HAYECHUSX JTaHHOTO
YPOBHS.

Ecmu arpudyry Mcmoaw3oBarh mnpucBocHo 3HaueHue False, ocTajbHbie aTpuOyThI il 3TOTO
pa30ueHs] UTHOPHUPYIOTCS.

[Tpu xoHGUTypHUPOBAHUM 3THUX ATPHOYTOB HY)KHO YUHTHIBATH MPHOPUTET YPOBHEW pa3OueHus:

» AtpuOyT Yucsio aesienui N 3a7aeT 4UCIIO JEJICHU, HA KOTOPOE pa30MBAETCs KaKI0€ JICIICHUS
ompkaiimero 6onee Bbicokoro ypoBHs (N-1 wm N-2) mpu ero ucnosnb3oBanuu. Ecim Hu onuH u3 Oonee
BBICOKHMX YPOBHEH pa3OMeHMs HE HCIIONb3yeTcs, aTpuoyT Umcesao neseHuid N 3a1aeT 4uCiIo JEJICHUH, HA
KOTOpoe pa3duBaeTcsi BeCh JAMAmna30H MIKAJIBL.

I'3 ’Cmpenounstii npuoop’

I'D Crpesiounblii mpuop mnpegHAa3HAYEH AN OTOOpa)KCHUS TEKYIIero 3HAYEHUS KaHala.
LIBeToBas momnoca 3toro I'D oTo0pakaeT MHTEpBabl 3HAUCHUI KaHaJa.

Hwxke mokazanpl BkIagka OcH. CBOMCTBA U BUJ CTPEJIOYHOTO MpUOopa:
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JyHammupyeMbiid aTproyT OToOpaskaeMasi BeJIMUYMHA 337a€T 3HAUCHUE I OTOOPaKEHHS HA
npudope.

Atpuoyr IloJioskeHHe 33aacT OpPUCHTAIMIO CTPENKH TMPHOOpPa OTHOCUTEIHHO MIKAIBI U
COOTBETCTBYIOIIEE PACIONOKEHHE INTPUXOB M 4YMces Ha mmkaie. Hwke moka3zan oguH u TOT e ['D co
crneayomuMu 3HaueHmwIMu atpudyta I[loJio:ke nue (crieBa Hamnpao): [lo nenrpy, Cnpasa, CieBa.

Temnepatypa Temnepatypa Temnepatypa
10 60 go 100 0 20
60 o ny 40

20 \Kpa,u, 80 40 [pan Fpa}/ 60
30 ’ 20 % 30 0 & 80

0 100 0 100

¥YroJ1 pa3BopoTa mIKajibl MOXKET NPUHUMATh 3HaueHus ot 45 1o 135 rpagycos:

Temnepatypa Temnepatypa

70 40 60 f0 40 60
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MMan
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Paznen 3arosioBok comepXur aTpuOyTHl JJIsi CTaHZAPTHBIE HACTPOWKH TEKCTa 3aroJioBKa, €ro
1BeTa u mpudra.

Captian
Test Temneparypa
Color I
Fant Arial 10

Paznenst Mosnoca u L kama umeror atpubyTsl, aHasornususle aTpuoyram ['D Ilom3yHok.
B pasgene Ykaszareab MOXHO YCTaHOBUTH NApaMETpbl CTpEsKH, Takue Kak Toummua, I{BeT u
LiBeT ocHoBanus. To/MHAa CTPEJIKU 3a4a€TCS B IMKCEIAX.
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Foot Colar
Hactpoiiku paznena ExuHHIbI ONpe eS0T napaMeTpbl BBIBOAUMON €JUHULBI U3MEPEHVS.
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Text uso

Calor I

Fant Arial, 10

[Ipn momonm paznena MHAMKATOP MOXHO pacroNoXuTh Ha ['D MHIMKATOp TEKYIIEro 3HAYCHMUS.
Jnst Hero moxkHo yctaHoBurh cBoiicTBa LiBeT, I pudr, JlecaTuynbie 3HAKH.

Current Walue
Uze True
Colar I
Font Arial 10

Fractional =2

Pasnenst @on n Pamka ¢ moMoupr0 CTaHIAPTHBIX MHCTPYMEHTOB TMO3BOJLSIIOT PENAKTHUPOBATH
BHemHui Bun ['0.



166

JomoJHUTe/IbHbIE CBeJeHUs JUIi Oonee riryOokoro mydenms 1o pabore B cpene TRACE
MODE 6 nmaxomsaTcsi B CIIPaBOYHOM IOCOOWM Ha PYCCKOM SI3bIKE, BKIIFOUCHHOM B COCTaB 3TOW CHCTEMBI
(Mento Cnpaska — Cojep:kanue).

Tenepr HEOOXOAMMO W3YUHTh OCHOBHBIC IEHCTBHSI 1O CO3JAHUIO W PEAAKTUPOBAHHIO TPOSKTOB
aBTOMATH3allid B COOTBETCTBMM C BBIJAHHBIM TMPETIOfaBaTEIeM BapHaHTOM M YKa3aHWSIMHY,
conepxammmucs B Qaiie YueOnuk mo TRACE MODE 6 Bapuanr X-Y. doc, rme X-Y — Homep
BBIJIAHHOTO BapHaHTA.

Bapuanr cocrour w3 nByx uacrteir (X-Y): mepBas — obOmas juis Bapuanra X, Bropas (Y) —
WHIUMBUyaJbHASl JUUIS KXKIOTrO CTY/CHTA.

Co3naHHBIN B X0/1¢ M3ydeHus 3Toro ¢aitia cBoii npoekt ACY cieqyeT mpeoCcTaBUTh MPH 3aIUTE
71ab0paToOpHON pabOTHI.

KoHTpobHBIC BONIPOCHI
Crpykrypa u coctaB cuctembl T RACE MODE 6.
2. Ocnosnbie TiorsaTuss cuctemsl T RACE MODE 6.
3. TI'padmaeckue snementsl cuctembl T RACE MODE 6.
4

[Topsimok paGoThI ¢ pa3MUHBIMU penakTopaMu, Bxoasummu B coctaB TRACE MODE 6

=

JluTeparypa
IlepeyeHb OCHOBHOI JIUTE PaTypPhI:

1 [{udpoBbie cucTeMBl aBTOMATH3UpOBaHHOTO TpockThpoBanmsi. SCADA-cucTeMbl : yaeOHOE
nocoowe / M. A. Emmapo, A. A. TperbsixoB, A. H. ITuemmnueB [u np.]. — TamOoB :
TamOoBCKuMii rocynapcTBeHHBI TexHMaeckuii yauBepcuretr, ObC ACB, 2015. — 160 ¢c. —
ISBN 978-5-8265-1469-6. — TekcT : 31eKTpOHHBIN // DIIEKTPOHHO-OMOIMOTEeYHAs] CHUCTEMa
IPR BOOKS : [caiir]. — URL.: http//www.iprbookshop.ru/63849.html

2 KoMIbIoTepHbIC TEXHOJIIOTUHA TIPH MPOSKTUPOBAHUK U AKCIUTyaTaIMd TEXHOJIOIMYECKOro
obopynoBanms : yueOHoe nocooue / I'. B. Anexcees, U. U. bpunenko, B. A. I"'onoBankwuii, E.
. Bep6ono3. — CapatoB : By3oBckoe obpazoBanue, 2017. — 171 c. — ISBN 978-5-4487-
0004-0. — TeKcT : 2MeKTPOHHbIN // DiekTpoHHo-0ubaroTeuHas cuctema IPR BOOKS :
[caiir]. — URL.: http//www.iprbookshop.ru/65620.html

IlepeyeHb TONMOJMHUTEJIBHOM JIMTEPATYPHI:

1 AnekceeB, I'. B. BO3MOXHOCTH MHTEPAKTHBHOIO TPOSKTHUPOBAHHSA TEXHOJIOTHICCKOTO
obopynoBanus : yudeOHoe mocoduwe / I'. B. AmekceeB. — 2-¢ m3a. — CapartoB : By3oBckoe
obopaszoBanme, 2021. — 263 c. — ISBN 978-5-4487-0377-5. — TeKCT : BIEKTPOHHBIA //
OnekrponHo-Oubimoreunas  cuctema  [PR BOOKS : [caitr]. — URL:
http//www.iprbookshop.ru/79618.html

2 boiikos, B. W. L{udpoBeie cHCTEMBbI aBTOMATHU3UPOBAHHOTO TpoekTupoBanusa / B. W. boiikos,
I'. U. bonryroB, O. K. MancypoBa. — CII0. : YauBepcurer U'TMO, 2010. — 161 c. — ISBN
2227-8397. — TekcT : 3NeKTPOHHBIN // DnekTpoHHo-Onomoreurnas cuctema [IPR BOOKS :
[caiir]. — URL.: http//www.iprbookshop.ru/68653.html
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