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BeseaeHue

CoBpemennass ACYTII (aBromaTu3uMpoBaHHAas CHUCTEMa  YyMpPaBJCHUS  TEXHOJOTHYECKUM
MPOIIECCOM) TPEACTABISAET CO00M MHOTOYPOBHEBYIO YEJIOBEKO-MAIIMHHYI) CHCTEMY YIIPaBJICHUS.
Coznanne ACY CIIOKHBIMA TEXHOJIOTMYECKMMH IIPOLECCAMU OCYIIECTBIISIETCS C HCIOJIb30BAHUEM
ABTOMATHYECKUX MH(OPMAIMOHHBIX CHCTEM COOpa JAaHHBIX M BBIYMCIIUTEILHBIX KOMIIJIEKCOB, KOTOPBIC
MOCTOSSHHO ~COBEPIIEHCTBYIOTCS IO MEpE DJBOJIOINUU TEXHUYECKUX CPEICTB M MPOrpaMMHOTO
obecriedeHusl.

HenpepoiBHyto Bo BpemMeHu kaptuny pas3Butuss ACYTII MoxHO pa3genuTs Ha Tpu JTana,
00yCIIOBJICHHBIE TOSBJICHHEM KaueCTBEHHO HOBBIX HAYYHBIX HJIEH M TEXHHUYECKHX CpeACTB. B xome
HUCTOPUU MEHSIETCS XapaKTep OOBEKTOB M METOJOB YIpPaBJICHUS, CPEACTB aBTOMATH3AIlMU M JPYTUX
KOMITOHEHTOB, COCTaBJIIOIINX COICPKAHNE COBPEMEHHOMN CHCTEMBI YITPABJICHHUS.

[TepBrIii 3Tanm oTpakaeT BHEAPEHHE cUCTeM aBToMatudeckoro peryiupoBanus (CAP). O6bekTamu
VIOpPaBIICHUS] HA 3TOM dTale SBIISIOTCS OTAENbHBIE MapaMeTpbl, YCTAHOBKHU, arperarbl; pelieHue 3aaad
cTabuin3anuu, MporpaMMHOTO YIpaBleHUs, CIeXKeHUs mnepexonut oT udenoBeka k CAP. YV uenoBeka
NOSIBJISIOTCA (PYHKIIUU pacueTa 3aJaHus U TapaMeTpbl HACTPOMKHU PEryJIATOPOB.

Bropoii sTan- aBromMatu3anus TEXHOJIOTHYECKUX mporeccoB. OOBEKTOM YIpaBieHUS CTAaHOBUTCS
paccpenoTodeHHas B MPOCTPAHCTBE CHCTEMA; C TOMOLIbIO CUCTEM aBToMaTHdecKoro ymnpasiieHus (CAY)
peanu3yloTcsi Bce Oonee CIOXKHBIE 3aKOHBI YIIPaBIEHUS, pEIIaloTcs 3aJadyd ONTUMAIbHOTO H
aJJalITUBHOTO YMPABIICHUS, IPOBOAUTCS HACHTU(UKAIKSI O0BEKTa U COCTOSTHUN CHUCTEMBI. XapaKTEepHOU
OCOOEHHOCTBIO 3TOr0 dTama SBISETCS BHEAPEHHWE CHCTEM TEIEMEXaHWKH B  YIPABICHUE
TEXHOJIOTUYECKUMH Tporeccamu. YenoBek Bce Ooble OTHANsAETCs OT OOBEKTa YIPABICHHS, MEXKIY
O0BEKTOM H JHCIETYEPOM BBICTPAMBACTCS WENbIA DS HW3MEPUTEIBHBIX CHCTEM, HCIOJIHHUTEIbHBIX
MEXaHHU3MOB, CPEJCTB TeIEMEXaHUKH, MHEMOCXEM H IPYTHuX cpeacTB oroOpaxenus nHdopmanuu (CON).

Tpetnii sTan- aBTOMAaTH3UPOBAHHBIE CHCTEMBI YIPABICHUS TEXHOJOTMYECKUMH IMpoleccaMu -
XapaKTepU3yeTcsi BHEAPEHHWEM B YIPABJICHHUE TEXHOJOTMUYECKHMMH IPOIECCAaMU BBIYMCIUTEIHHOM
TeXHUKU. BHaydane - npuMeHeHne MUKPOITPOIIECCOPOB, UCIIOIB30BAHUE HA OTICIBHBIX (ha3aX yIpaBJICHHS
BBIYUCIUTEIBHBIX CHCTEM; 3aTE€M aKTUBHOE pa3BUTHE YEJIOBEKO-MAIIMHHBIX CHCTEM YIPABJICHUS,
WHXEHEPHOM IICUXOJIOTUU, METOJIOB U MOJENeN HCCIedOBaHUs ONEepaluil M, HAKOH ell, AUCIETYEPCKOe
yIpaBJeHHE HA OCHOBE HCIOIb30BAHUS aBTOMATUYECKUX WH(OPMAIMOHHBIX CHCTEM cOOpa JaHHBIX U
COBPEMEHHBIX BBIUMCIUTEIbHBIX KOMILJIEKCOB.

Ot orama k JTamy MEHSUIMCh W (YHKIIMH YeJIoBeKa (orepaTopa/mucrerdepa), MPU3BAHHOTO
00ecreynTh periiaMeHTHOe (PYHKIIMOHUPOBAaHUE TEXHOJOTUUYECKOro mporiecca. Pacmmpsiercss kpyr 3aaad,
pelaeMbpiX Ha YpPOBHE VNPABICHUS, OTPAaHUYCHHBIH TMPSMONH HEOOXOJAMMOCTBIO  YITPABJICHHS
TEXHOJIOTUYECKUM TIPOLIECCOM HA0Op 3aJay IMOMOJIHAETCS KAaueCTBEHHO HOBBIMHM 3aJlayaMU, paHee
MMEIOIIMMU BCTIOMOTaTEeIbHBINA XapaKTep WA OTHOCSIIMECS K IPYTOMY YPOBHIO YIIpaBICHUSI.

Jlucnetdep B MHOTOYpOBHEBOW aBTOMATHU3MPOBAHHOW CHCTEME YINPABICHUS TEXHOJIOTMYECKHUMH
mporeccaMu Mmojy4yaeT uHpopMmaluo ¢ MoHUTOpa OBM wmim ¢ 37eKTPOHHOM CHCTEMBI OTOOpa)kKeHUS
uHGOpMAIMU U BO3JCHCTBYET Ha OOBEKTHI, HAXOASIIMECS OT HEro Ha 3HAUYMTENbHOM DACCTOSIHUH C
MOMOIIBIO TEIEKOMMYHHKAIIMOHHBIX CHCTEM, KOHTPOJUIEPOB, HHTEJUICKTYaJbHBIX HCIOIHUTEIbHBIX
MEXaHU3MOB.

OcHOBOI1, HEOOXOAMMBIM yCIOBHEM 3(PPEKTUBHON peanu3aluy IUCHETYEPCKOTo YIpaBJICHHUS,
MMEIOIIETO SIPKO BBIPAYKEHHBIN TWHAMHYECKHI XapakTep, CTAaHOBUTCA paboTa ¢ mHopManueu, T. €.
nporeccsl coopa, nmepemaadn, oopadboTku, orodpakeHus, mpeacraBieHuss nHpopmanuu. OT nucneryepa
yke Tpedyercss He TONbKO MpodecCHOHANbHOE 3HAHUE TEXHOJIOIMUECKOro Mpoliecca, OCHOB yIPaBICHUS
UM, HO ¥ OIIBIT pabOTHI B MH(QOPMALIMOHHBIX CHCTEMAX, YMEHHE IPUHUMATh pelieHue (B auanore ¢ 3BM)
B HCIITATHBIX M aBapUHHBIX CHUTYyallUsX W MHoOroe apyroe. Jlucmerdep CTaHOBUTCS TJIABHBIM
JEHCTBYIOIIUM JIMIIOM B YIPaBJICHUU TEXHOJOTUYECKUM MPOIIECCOM.

I'oBOps 0 AMCHETYEPCKOM YIIPABIICHUH, HETB3ST HE 3aTPOHYTh MPOOJIEMY TEXHOJOTHYECKOTO pUCKa.
TexHOIOTUYECKUE MPOIIECCH B JHEPreTHKe, HepTera3oBoi U psijie APYTUX oTpaciieil MPOMBIIUICHHOCTH
SBJIAIOTCS] TOTEHIIMAIBHO OMAaCHBIMH U MPY BO3HUKHOBEHUM aBapuil MPUBOIAT K YEIOBEUECKUM KEPTBaM,
a TaKkKe K 3HAUUTEIbHOMY MaTepualibHOMYy U 3KoJormueckoMy yiiepOy. CTaTUCTHKa TOBOPHUT, YTO 3a



TPUALATh JIET YUCJIO YYTEHHBIX aBapuil y/IBauBaeTCs MPUMEPHO KaxKible JEeciTh JeT. B ocHoBe mo0oii
aBapHM 3a UCKJIIOYCHUEM CTUXMMHBIX O€ACTBUI JEKUT OLIMOKa YeloBeKa.

B pesynbrate aHanu3a OONBLIMHCTBA aBapuil M MPOMCLIECTBUI HAa BCEX BHJAAaX TpaHCIOpTa, B
MPOMBILIUICHHOCTH M JHEPreTHKEe OBLIM TMOJIy4eHbl WMHTEpecHble naHHble. B 60 - X rogax ommOka
yesioBeKa Oblila IepBOHAYANLHON NpUUMHON aBapuii uib B 20% ciydaeB, Torja kak kK Koy 80-x goms
«4eoBeuecKoro (akTopay crayna npudimkathes k 80 %.

OnHa W3 NpUYMH OTOW TEHACHLUHU - CTApbId TPAaJULMOHHBIA IOAXOA K IOCTPOEHHUIO CIIOXKHBIX
CHCTEM YIpPaBJIEHUS, T. €. OPUEHTAIMs Ha MpPUMEHEHHE HOBEWIIMX TEeXHUYECKUX U TEXHOJIOTMYECKUX
JOCTM)KEHMM M HEIO0OLleHKa HEeOoOXOIUMOCTH MOCTpOoeHHs! 3()(EKTUBHOTO YEIOBEKO - MAIIWHHOTO
uHTepdelica, OpUEHTUPOBAHHOTO HA YEIIOBEKa (ucreTdyepa).

Takum oOpazom, TpeOOBaHME IOBBIMICHUS HAJEKHOCTU CHCTEM JAUCHETYEPCKOrO YIpPaBICHUS
ABJIIETCS OJHOW M3 MPEANOCBUIOK MOSBJIEHHUS HOBOIO IOAXOJAa IpU pa3paboOTKe TaKUX CHUCTEM:
OpHEHTallMs Ha ollepaTopa/Iucieryepa 1 ero 3a1auu.

Konnenmus SCADA (Supervisory Control And Data Acquisition - nucrneT4epckoe yrpaBjieHHE H
cOop AaHHBIX) MpENOoNpeesieHa BCEM XOAO0M Pa3BUTHS CUCTEM YINpaBICHUS M pe3yJbTaTaMU HAYy4HO -
texaudeckoro mporpecca. I[Ipumenenne SCADA-TeXHONIOTUN TMO3BOJSET JIOCTHYb BBICOKOTO YPOBHS
aBTOMAaTU3allid B pELIEHUHU 3a7ad pa3pabdoTKU CHCTEM YIpaBieHMs, cOopa, oOpabOTKu, nepenauw,
XpaHEHUs U 0TOOpayKeHUs] HHPOPMALIUH.

Jpy’)KecTBEHHOCTb YesioBeKo-MammHHoro uHrepdeiica (HMI/MMI), npenocraBiasiemoro SCADA -
CHCTEMaMHU, TIOJTHOTA U HATJIHOCTh MPEACTaBIsAEMO Ha dKpaHe HHPOPMAIIUH, TOCTYITHOCTh «PBHIYaroB)
yIpaBJeHHs], yI0OCTBO TOJb30BAaHUS TMOACKA3KaMH U CHPABOYHOW CHUCTEMOW M T. JA. - IOBBIIIAET
3¢ EeKTUBHOCTh B3aUMOJICHCTBUS AUCIIETYEPA C CUCTEMON U CBOJUT K HYJIIO €r0 KPUTHUECKUE OUIHOKH
IpU yIIPaBICHUH.

Cnenyer ormeTuTh, 4To KoHUEenuus SCADA, 0CHOBY KOTOPOH COCTaBIISIET aBTOMAaTU3MPOBAHHAS
pa3paboTKa CUCTEM YIpaBlIEHUS, MO3BOJIIET PELIUTh elle psJ 3aJad, JOJAroe BpeMs CUUTABLIMXCS
HEpa3pelIMMbIMU: COKPATUTh CPOKH pa3pabOTKH MPOEKTOB MO aBTOMATH3ALWU M HpsMble (UHAHCOBBIC
3aTpaThl HAa UX Pa3paboTKy.

B mnacrtosmee Bpems SCADA sBisieTCSs OCHOBHBIM M Hamboyiee MEPCIEeKTHBHBIM METOJ0M
ABTOMATU3MPOBAHHOI'O YIPABJICHUSI CIOKHBIMH JUHAMHUYECKUMHU CUCTEMaMU (IIPOI[eccaMu).

VYnpaBiieHHE TEXHOJIOTHYECKMMU Tpoleccamu Ha ocHoBe cucteM SCADA cTano ocyniecTBIATHC S B
nepeaoBbIX 3amajHblx cTpaHax B 80-e roasl. OOIacTh MPUMEHEHMs] OXBATHIBAET CIOXKHBIE OOBEKTHI
SNIEKTPO- W  BOJOCHAOXKEHMSA, XHMHUYECKHe, HepTeXUMHUECKHe |  HedrenepepadaThIBalOmIe
IIPOM3BOACTBA, XKEJIE3HOAOPOKHBIA TPAHCIIOPT, TPAHCIOPT HEPTH U Ta3a U Ip.

B Poccun nucnerdepckoe ynpaBiieHHME TEXHOJIOIMYECKHMHU IIPOLIECCAMU ONUPAJIOCh, TJIaBHBIM
o0pa3oM, Ha OMNBIT ONEPaTHBHO-AMCIETYEPCKOro mnepcoHana. [loaTomy mepexon K YIpaBIEHUIO Ha
ocHoBe SCADA-cucTeM cTall OCYLIECTBIATHCS HECKONIbKO no3aHee. K TpyaHoctsam ocBoeHus B Poccun
HOBOM MH(GOPMALMOHHON TEeXHOJOruH, Kakoi sBisiorcss SCADA-cUCTEMBI, OTHOCUTCS KaK OTCYTCTBHE
AKCIUTyaTallMOHHOI'O ONbITA, TaK U HenocTaTok MH(popmanuu o paznuuHbix SCADA -cucremax. B mupe
HACUMUTBIBAETCA HE OJUH JAECATOK KOMIAHUM, aKTMBHO 3aHUMAIOLIMXCS pa3pabOTKOM M BHEIpPEHHEM
SCADA-cuctem. Kaxxnas SCADA-cucrema - 310 «KnOw-howy KoMIaHUM U TIO3TOMY JaHHBIE O TOW WIIH
MHOU CHCTeME He CTOJIb OOIIMPHBIL.

Bonpiioe 3HaueHue NMpu BHEIPEHUU COBPEMEHHBIX CHUCTEM JMCIETYEPCKOrO YIPABIECHUS HUMEET
pelIeHNe CAEAYIONIMX 3a/1a4:

— BbIOopa SCADA-cucrembl (Mcxons U3 TpeOOBaHUN M OCOOEHHOCTEH TEXHOJOIMYECKOro
npoiiecca);
— KaJpoOBOTr'0 COIPOBOXKJEHUS.

Bri6op SCADA-cuctemMbl TpeACTaBISIET COOOW JOCTATOYHO TPYAHYIO 3a7ady, aHaJOTUYHYIO
IOPUHATUIO PEUICHUH B  YCIOBHUSIX MHOTOKPUTEPUATIbHOCTH, YCJIOXHEHHYIO HEBO3MOXHOCTBIO
KOJIMYECTBEHHOM OLIEHKH Psi/1a KpUTEPHEB U3-3a HeJOCTaTKa HH(OpMaLIUH.

[TonroToBka CHENMAIMCTOB IO pa3paboOTKe M OSKCIUTyaTallud CUCTEM YIpaBieHuss Ha 0Oase
nporpaMmmHoro obecrneuenuss SCADA ocymiecTBisieTcss Ha CHeNMAIM3UPOBAHHBIX Kypcax pa3IMYHbIX
¢upm, Kypcax MOBBILICHUS KBanmu(puKauu. B HacTosmee BpeMs B y4eOHBIC MJIAHBI pAga TEXHUYECKUX
YHUBEPCUTETOB HAdall BBOJUTHCS AMCIUIUIMHBI, cBsizaHHble ¢ u3ydyeHueM SCADA-cuctem. OpHako



cnernuanbHas yutepatypa mo SCADA-cucremMaM OTCYTCTBYET,; MMEIOTCS JIMIIb OTACIBHBIE CTaThbH H
PEKIIaMHBIE POCTIEKTHI.
B pesynbraTe BhIMOMHEHUS Ta00PAaTOPHBIX pabOT OCBAMBAIOTCS CIEAYIOIINE KOMIIETEHIUU:

Kon, popmynupoBka Kon, popmynupoBka [Tnanupyembie pe3ynbTaThl 00 y4eHHUS IO

KOMIIETCHIIUN UHANKATOPA JTUCHUILTIHE (MOIIYIIIO), XapaKTepU3yroIIne
9Tanbl GOPMUPOBAHUS KOMIETCHIIHIA,
WHUKATOPOB

[TK-2. Ciocoben N/-1nk-> PaccuuthiBaer u [IpoekTrpyer cucteMy aBTOMAaTH3allU B

y4acTBOBaTh B pabOTax | MPOEKTUPYET CPEACTBA U COOTBETCTBHH C TEXHUYECKHU 3aTaHUEM C

10 pacuery u CHUCTEMbI aBTOMATU3AIMU B ucnosibzoanueM SCADA-cucrem

MPOCKTHPOBAHHIO COOTBETCTBHH C TEXHUYCCKUM

CPEACTB U CUCTEM 3a/IaHUEM.

ABTOMATH3aLIUH C

MCIO0JIb30BaHUEM

COBpPEMEHHBIX

UH(GOPMAIIMOHHBIX

TEXHOJIOT Ui, METOZ OB U

CpeICTB

MPOCKTHPOBAHMUSI.




TEMA 2. SCADA-CUCTEMbI

JlaGopaTropHnas padora Nel Co3nanue npocreiinero npoexra B nporpamvme TRACE MODE

Leab paboThl — OCBOUTH METOIUKY CO3[IaHUSI CHCTEMbl MOHMTOPWHTA, COJECPKAIIYI0 OJIWH
y3en APM c ucnonp3oBanueM mMexaHuszMa aBrornoctpoenus kananoB TRACE MODE metogom «ot
m1abJIoHa SKpaHay.

Coznanue y3na APM
Pa3pabotka mro0oro mpoekTa  aBTOMATH3allMM  BCErja HA4YMHAETCS C  3alycka

HurerpupoBannoii cpenst pazpadotku (MUCP). [lns ee 3amycka HEOOXOUMO BBHITIOJHUTH KOMaHIY
TRACE MODE IDE 6 (base) w3 rpymmbsl YCTAHOBKH HHCTPYMEHTAJIBHOM CHCTEMBI B MEHIO

[porpammbr WINDOWS wunm gBoiineiM miemakoM JIK MBIIM 1O MKOHKE E paboyero crona
Windows pucynoxk 11.

@ MuterpuposaHHan cpeda padpaboriy IRACE MODE 6 ’ZHEHZ—I
Paiin [poekr Bua DkHo Cnpaeka
iRB-H| Q| AL %8
‘ AEUraTop NPOEKTa

m-X oo B R 7 RE &

Pucynok 11— MurerpupoBanHas cpenia pa3paboTku

IMocne 3amycka WCP B wMento @aiin BoiOpath komanny Hacrpoiiku HC...B
MOSIBUBIIEMCS OKHE BBHIOpaTh Y POBeHb CJIOKHOCTH U HACTPOUTh KakK IOKa3aHO Ha pucyHke 12, a
3areM BBIOpaTh OTJaaaKa U HACTPOUTH Kak Ha pucyHke 13.
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) Npocroii KomnaekcHew
O6wue | © e O
HpoBEHb CADKHOCTU i (O CranaaprHeii () Hactpausaemeit
Bua g
YUAUMOCTE CNoOeB
CoxpaHute ana MPB o
WnwoH Pecypcel Cucrema
Orianka LUl a6 noHe! nporpamm WeToyHukm/ T premHAkiA
anol 0 3l VICTO! KA/ JHE K.
Koneeprep us TRACE MODE 5
a6 noHbl 3KpaHoB Tononorus
lWadnoHel oTyeToB TexHonorua
WatnoHe ceazuc B KhMus,
Easa kaHanos Eutiniorery
OtkpeisaTs watnoH
CTpouTh KOAUPOBKY MO TEXHOAOT MM
CoznaTe 0fbEKT NPW KOMWPOBaHUU W3 GUEAOTEKM

F’enanop aprymMeHToB
EazoBblii peaakTop
Pna

Peaaktop SOL

PegakTop nporpamm

l loToso ] [ OTmeHa ] [ MpuMeryTe ] [3Haqenuq no gmomanmol

Pucynox 12 — Hacrpoiiku UCP

uc
IlnA oTnakW CABAYOLIWE TUNOE Y3N0B
Ofwue
YpoBeHs cAoKHOCTH Ib RTM ‘! Console |§ T-Factory la T-Factory Console
Bua -
Coxpatute ana MPB UCMOALS0BATE:
Wnwon
Otnagka (%) Mpogaiinep c NOAAEPHKKON rPaPUYECKUR 3KPEHOB

Koneeprep us TRACE MODE 5
() Mpogaiinep Ge3 NOAAEPKKMU rPadbUIECKUR 3KPAHOB

PegakTop aprymeHTos
BazoBbii peaakTop
PIn
F'enaKTop SOL

Peaaktop nporpatm

[ [oToBo ] [ OtmeHa ] [ MpuMeHuTE l ’3Haqenun M0 YMOAYSHUIO

Pucynok 13 — Hacrpoiiku MCP

ITocne nposenennbix HacTpoek MCP Haxkate kHOnKy ['oTOBO.

C noMompr HKOHKH
OTKPBIBIIEMCS Ha IKPaHEe IUaJiore pucyHok 14.

HHCprMeHTaHLHOfI IIaHeJIn Cco34aThb HOBBIA IIPOCKT, IMPU 3TOM B



M HoebiH npoekTt @

MpocToii CraHaaptHent  KomMnaekcHeli

L Cozaath I[ OtmeHa ]

Pucynok 14 — Co3nanue HOBOro mpoekTa

Bribepem Ilpoctoii ctunp paspabotku. I[locne wHaxaTtust snepor kiaBwmu Meimu (JIK) Ha
skpaHHOi kHonke Co3garb, B JleBOM OkHe HaBuraropa mnpoekTa MOSBUTCS JOEpPEBO IPOEKTa C
co3nanHbiM y3nmoM APM RTM_1 pucynok 15. Otkpoem y3en RTM_1 nBoitasim memukom JIK, B
npaBoM okHe HaBuraropa mpoekra oToOpasHTCs COAEpKHUMOE y3ia — ImycTas rpynna Kanansl U onuH
KaHaj kinacca Bwi3oB Okpan#l, mpenHasHaueHHBIH aJig oToOpakeHHs Ha y3ine APM rpaduueckoro

OKpaHa,
WX oo RB D RE & B »
@) Pecypesi [S Kanane

= s
R Cleza %C Jxpanil:l

i RTM_1
[= KaHans!

% HMeTouruku M pruemMHIKK

il
* @@ BuGAMOTEKM_KOMNOHEHTOB

Cuctema.RTM_1

Pucynoxk 15 — HaBurarop npoekra

Co3ganue rpaguueckoro sKpaHa

JBoitubim meaukoM JIK Ha kommoHeHTe Dkpan# 1 OTKPBITH OKHO rpaMuecKoro peaakTopa.

COSI[aHI/Ie CTaTHYCCKOI'O TCKCTa

Paszmectum B J1€BOM BCPXHEM YTJIy OJKpaHa CTAaTUYECKUM TEKCT - HAaIIHCh

«3HaueHue mapamerpa». Ha maHenn HMHCTPYMEHTOB TIpadUuecKOro perakTopa BbIIEIUTb UKOHKY

ABE
rpaduyeckoro nsnementa (I'9) , Ha TIOJIe pefaKTopa yCTaHOBUTH MPAMOYTOJIbHUK ['D, i uero

pucyHok 16: 3apukcupoBath JIK «ToUuKy NpUBSA3KH»; Pa3BEPHYTh MPIMOYTOJIBHUK ABUKEHUEM Kypcopa
U 3a(uKcupoBaTh BIOpaHHBIN ['3;

| 12 Jrpantl” |

“TEKCT?

Pucynok 16 — PazmemnieHne cTaTHuecKkoro TeKcTa



I[JIH nepexoga B PpPCEKUM PCAAKTUPOBAHHA JJICMCHTA BbLIACIWTH Ha IMAHCINM HWHCTPYMCHTOB

UKOHKY & . JABoitaeiM menukoM JIK mo pasmenienHoMy I'D OTKpBITH OKHO €ro cBOMCTB. B mpaBom
nosie ctpoku Teker HaOpaTh «3HaueHHE MapameTpay pUCYHOK 17.

Hagurarop nposkTa ol | 1] Ixpantil”

ABCTekcr o
Ei &y B b (TEKET?
CeoiicTen SHaveHME =)
EoHryp
3anuera [ |
Terct 3HaueHHe napaME’rpd
Llger TexcTa ]
W pracer MS Shell Dlg.8

i BripaEHuBaHu1e Mo weHrpy
bl (Crporme npe ctapre. False

N Mogckaska

A OcHoEHan NPHEAZKE [

Pucynok 17 — CBolicTBa CTaTUYECKOI'0 TEKCTa 3aKpbITh OKHO

CBOMCTB, ['D Oyner umeTh BUA puCyHOK 18:

12 Jkpanl”

e
=T

JHaYEHME NapateTpa

=
=)

Pucynoxk 18 — Bua rpadudeckoro skpaHa

Ecnu BBenenHblii Bamu TekcT He yMecTHIICS B IPSAMOYTOJIbHUKE ['D, BBIACIHUTE €T0 U PACTIHUTE
JIO HY’KHOT'O pa3Mepa ¢ TOMOIIbIO MBIIIIH.

CO3JIaHI/IC JAUHAMUYCCKOT'O TCKCTA, CO3AaHUC APpTYMCHTA 5KpaHa B IIPOLECCCC HaCTpoﬁKH JUHAMHUYCCKOI'O
TEKCTa

ITonroroBuM Ha 5KpaHe BBIBOA JUHAMUYECKOTO TEKCTa i1 OTOOpAKEHUS YHUCIEHHOIO
3Hau€HUs] KaKoro-nmbo MCTOYHMKA CHTHaja — BHEIIHErO0 WIM BHYTPEHHEro IIyTEM YKa3aHUs
nuHamuzanuu atpubyra I'D. OmpenenuM Ha3zHadeHMe aprymeHTa mabsioHa skpaHa. CozpgaTh u

. ABC .
pa3MmecTuTh HOBBIM [ cunpaBa or I'D C Hammucero «3HadeHue mnapamerpa». JIBOMHBIM
menkoM JIK Ha crpoke TekeT Bb3BaTh MeHIO Bua HHAMKanuu pucyHok 19,
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ABCTekcr |Cnpaeka

S & | B | ¢

CeolicTso ‘73Haqgr7|g|¢ ~
KoHryp

3anueka | |

Mexer <TeKCT>

Bug uHAKWK UMK Het auHamMuzaumu

Ueer rexcra |
Wpuegr MS Shell DIg,8
BripagHuBaHue Mo ueHTpy

Ckpbmb npu cTapte  False

MNoackazka

| <

)
b4
§
o
m
0
5
=
(=)
o
(i)

OcHoeHaa NPUBASKS [ 65 ]

Pucynoxk 11 — Hactpoiika quHamuzanuu9

B mpaBom mone ctpoku Haxats JIK ¥ BBI3BaTh CIMCOK JOCTYNHBIX TUIOB, BHIOpaTh THUI 3HAYeHUE
pucynok 20.

HeT guHarKsaLMA
JHaYEHHE

Arg = K.oHeT.

Arg »= KoHcr.

Arg & FoHeT.
Argin Range

Pucynok 20 — Tun tuHaMu3anuu

B oTkpbiBIIEMCS MEHIO HACTPOWKHM MapaMeTpoB JAMHAMU3ALMKU PUCYHOK 21 BBIOpaTh CBOICTBO
IIpuBs3ka.

Tekct {TEKCT
= Big WHIMEALMM IHaYEHHE
MNpuEAsKa
= Poprar Eenemc

Generic  %g
Pucynox 21 — Hacrtpoiika mapaMeTpoB JuHAMHU3AIUN

B OTKPBIBIIEMCA  OKHEC CBoiicTBO NPUBA3KH, HaXaB KHOIIKY = Ha €ro mna”HciIu

HHCTPYMEHTOB, CO3/IaTh apI'yMEHT dKpaHa PUCYHOK 22.
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@ CeoHCTEa NPHBASKH @@

| Mma Tun Tun aaHHel: | 3HaueHWe no ymondanuio, Mpueaska ‘ Praru | lpynna | Ea.uameperua | KommeHTapuii

[ [oToBo ][ Ormena ][ Orteazate ]

Pucynok 22 — Co3nanue apryMeHTa JKpaHa

JBonHbiM memykoMm JIK BbLIENWTH UMMS aprymMeHTa M U3MEHHUTh €ro, BBEIs C KJIaBUATypbI
«[Tapamerp» (3aBepuIMTh BBOJ HakaTHeM KiaBuiuu Enter). IlonTBepauTh CBSI3b C 3TUM apryMEHTOM
Ha)kaTueM KHOIKU I'oToB0O. 3akpbITh OKHO cBOWCTB 'O, rpaduueckuii s5kpaH OyeT UMEThb CleyrOnit
BH/JI PUCYHOK 23.

B8 Jrpantl”

SHaYEHME naparieTpa LTEKCT?

Pucynok 23 — Bua rpagudeckoro skpaHa

Co3naHue cTpes104HOro npudopa, NpuBs3Ka K TOMY e apryMeHTy

[TpumenuMm anst oToOpakeHus: mapamerpa HOBBIA TNl I'D — Ctpenounslii mpubop pucyHoK 23.

Breigenuts aBoiHbM miendkoM JIK Ha HHCTpYMEHTABHOM MaHeNH pelakTopa rpaduku HKOHKY (P Hu

[Pl e

]

BbIOpaTh B TMOSBUBIIEMCS MEHIO MKOHKY CTPEJIOYHOro mpubdopa —QI . YcranoBute 1D
Crpenounsblii mpubop, BEIOpaB €ro pasmMep TaKuM, YTOObI BCE AJIEMEHTHI IpaMKu M TEKCTa Ha HEM
ObUI0 pa300pUYMBEI U CUMMETPHUUHEL. [lepeiiTH B peXUM peNakTHPOBAHUS U OTKPHITH OKHO CBOWCTB
I'D Crpenounsiit npubop. Illemakom JIK nHa kHOmKe (OCHOBHAsi NPHUBA3KA OTKPBITH OKHO
TabmuuHoro pemakropa aprymentoB. JIK BeiOpaTh aprymeHT mabnoHa odkpana [lapamerp.
[TontBepautes BbIOOp JIK Ha xHomke IoToBo. JIBoiiHbIM meaukoM JIK OTKpBITH CBOHCTBO
3arosioBok u B ctpoke Teker BBecTH ciioBo «Ilapamerp». 3aKkpbITh OKHO CBOMCTB.

12



BHauyeHWe napameTpa <text>

MNapameTp
40,00 50.00 60.00
30.00 70.00
20.00 USD 80.00
10.00 0.000 50.00
0.00 100.00

Pucynok 23 — Ctpenounslii mpudop

ABTONOCTPOEHNE KAHAJIA

Jnst co3maHus KaHala B y3JI€ MPOEKTa IO apryMeHTy IablioHa SKpaHa BOCHOJb3yeMCs
npouenypoii aBronoctpoenus. B cioe Cucrema otkpbith y3en RTM_1. C nmomompio IIK BbI3BaThH
KOHTeKCTHOE MeHI0 U JIK OTKpBITh CBOMCTBa KOMIIOHEHTa DKpaH#1 pucyHok 24.

Cos0aTe KOMOOHEHT B
Cosnare rpynny 3
Cosnare no WatnoHy. .

HHMYT 0T
Konupoeate [Chil+C)

PepakTHpoBaTe

P & Xdgd

PepaktvposaTte watnoH
MNepeurieHoEaTE. ..
ﬁ CeolicTES

PucyHnok 24 — Bei0op cBOICTB 3KkpaHa

BribpaTth Bkiagky Aprymentbl, BeiaenuTh JIK apryment Ilapamerp M ¢ MOMOIIBIO HKOHKU
co3nathb kaHan kiacca Float tuna Input c umenem IMapamerp.
Co3naHue reHepaTropa CMHYCA U IPUBSA3KA €ro K KaHAIy
BBeneM B cocraB mpoeKkTa MCTOYHUK CHTHAla — BHYTPEHHUM T'€HEPATOpP CHHYCOU[bI, CBSHKEM
€ro C CO3/JaHHBIM KaHAJOM M ONpoOyeM BBIMOJHEHHBIE CpefcTBa OoToOpakeHus. OTKPBITh CIIOM
Hcrounnku/Ilpuemuuku u yepes3 [1IK cozgate B HeM rpynny I'eHepaTopbl pucyHoK 25.

13



E 527 Cucrema

MNonbsoBarensckue_apaisepbl

LuarHocTUKa_u_cepeuc

eHepaTopb!

= ad RTM_1
: g EE KaHane!
%Mcroq - ! ,
: Fa Cosaate rpynny > g PC-based_koHTponnepel
e T Eutny
By Konwposars (Chl+C) | &8 Pacnpeaenerneie_YCO_(DCS)
MepeumeHoBaTL. .. ' MnaTel_ssona/ewiEona
B Ceoiictea @ rc
@ OFC
i DOE
#® MODBUS

Mogenu

.
Pucynoxk 25 — Jlo6aBnenue rpymmsl I'enepaTopsl

JBonnbM memukoM JIK orkpeite rpynmny I'eneparopsl u yepes 11K co3nate B Hell KOMIIOHEHT
Cunycouia piucyHok 26.

= EE KaHank

|31h Co30aTh KOMNOHEHT b & Nuna

E % WeTouHukud T puemMHUKIA

¥? Otmenurs [Chil+Z) @ TpeyronsHuk
Ju
eHepaTopb)_] I. CuHycouaa I
- Q BUOAMOTEKM_KOMNOHEHTOB & FBerywan_eauHuua

@ Burosbii_meaHap

@ Cnyuaiinoe_umcno

Pucynok 26 — Co3manme kommnoHeHTa CuHycomma 3axBaTuth ¢ mnomormipio JIK co3manHbII
UCTOYHHK U, He ornyckas JIK, meperamuth kypcop Ha y3en RTM_1 B cinoe Cucrema, a 3atem, B
OTKphIBIIEMcs OKHe koMrnoHeHToB RTM_1, na kanan Ilapametp pucyHok 27. Otmyctuts JIK.

@) Pecypcsl & (2 Kanan
= 288 Cucrema
% - = EC Ikpantt!
B uf RTM_1 .
EE KaHane! T
& W, Yerouruu/Mpuemtnku 3 ID: 0x00040001 -> 0x00000002
r | )“"—" Coding: TC5
) = — Node:  CucremaRTM_1
Cicrema ATM 1. Mapaverp Link: Curycomaatil: 3r (McTouruku/Mp w.[eHeparopel_1)
@) Pecypcel % it
585 Cycrema

& B, Werourmu/Mprenhiicn

Cnr [eHepatopel_1

& Q BUBAMOTEKIM_KOMMOHEHTOE

Werosrukn/T puemmkilenepaopel_1 |

Pucynok 27 — CBsi3b komnoneHTa CuHycousa ¢ kanayiom [Tapamerp
3anyck nmpoekra
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E. Ha

WHCTPYMEHTAILHOM  TaHEeJM  BBIOpAaTh  KOMAaHIY U CKOMITWJIAPOBATH TPOCKT IS
3anmycka B peambHoM BpeMeHH. JIK Boigenuth B cioe Cucrema y3en RTM_1, BwIOpath HKOHKY

3aKpLITB OKHO rpa(bnqecxoro peaaKTopa. COXpaHI/ITB HiOCKT C IIOMOIIBIO NKOHKH

& Ha MHCTPYMEHTAJIbHOW ITaHEIU U 3allyCTUTh PEKHUM UCHOJHEHus. B orTkpeBmemcs oxkHe [D

CIipaBa OT HaAIlHWCH
«3HaueHue mapaMeTpa» MAOJKHO IIOKAa3bIBATbCA HU3MCHCHUC CHHYCOMJAJIbHOIO CHUI'HAJlla. To xe

3HauEHHE JOJDKEH OTOOPaKaTh U CTPEIOYHBIN MPHOOP pUCYHOK 28.

BHa4eHWe napameTpa (86.4343

MNapametp

40.00 50.00 &0.00

30,00 70.00
20.00 USD 80.00
10,00 86,434 50,00

0.00 100.00

Pucynok 28 — Pe3yibTaT IMUTAlIMOHHOT O 3aITyCKa ITPOEKTa
JobaBieHue (PyHKIIMU YIIPABJIEHUSI

BBenem B coctaB rpadguueckoro skpaHa CpeicTBO, MO3BOJISIOLIEE PEeaM30BaTh BBOJ YHMCIOBBIX
3HaueHuil ¢ kiaBuatrypbl. Co3maauM HOBBIM aprymMeHT ILabJIOHA 3KpaHa JUIsl UX Ipuema.
Bre3Bath rpadudeckuii dKpaH Ha peJakTUpoBaHWE. BpIOpaTh HAa WHCTPYMEHTANIBHON MaHEIH

rpadudeckoro penakropa ukoHky I'D Knomka - . C nomomp0 MBIIIM Pa3MECTUTh €ro B IOJE

skpana nox I'D Crpenounslii mpudop pucyHok 29.
18 Irpani1®

HausHHE NapareTpa <TERCT>

Th Arrow gage

40.00 5000 go.o0

3000 70.00
20.00 80.00
10.00 50.000 90.00

0.00 100.00

| l

Pucynoxk 29 — Bun rpaguueckoro skpaHa

IlepeiiTi B pexuM peTaKTUPOBAHUS , BBI3BATH OKHO CBO¥iCTB D PUCYHOK 3

15



|0k |K:Honka
B | ¢

il

CeoficTED SHAYEHHE

THEa cocToaHKa Falze

MNprEAzKa

[Maockaa Falze

TekcT YnpaeneHue

W pracpr k5 Shel Dlg,&

e TexcTa I
2anNUERS

M zofpaxeHue

WMCTHHHEIN pasmep WsofpakeHus  False

m

=}

Crpeme Npy cTapTe Falze

MNogckaska

TEa Ofs

CEoiic

Pucynok 30 — CpoiicTBa rpaduueckoro 31eMeHTa KHOIKa

B none Teker BBectn «Ympaienue». OTkpbiTh OnaHk CoObITHS B umx PacKpbITh
merno Ilo Haxkatuio (pressed). BoiOpats u3 cnmcka komanay Jlo6asuth Send Value, packpsiTh
MEHIO HaCTPOEK BBIOpaHHOM KOMaH bl PUCYHOK 31.

| ok |k Honka
B | ¢

il

CeolicTED JHa4eHKe
K.on pocTyna 1]
CofkruA

+- preszed |
+- eleazed

DNofasrre Send Yalue

Dodaswre Show/Hide Elements
Nodaeure Jump to Screen
Jodaswre Send comment

Pucynok 31 — Hacrpoiika rpadudeckoro snementa Krnorka

B mosie Tun nepenaun (Send Type) BoiOpath u3 cnucka Bectu m nepeaars (Enter & Send)
pUCYHOK 32.
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| CBOliCTES OfbeKTa

<

Send Type [ Direct

ok |KHonka
g B |

| Ceoiicten Tié;iaqenue \i
Koa aoctyna 0 ‘
‘Coﬁbrmq ‘
= pressed ‘
MoateepskaeHue False ‘
CurHan False ‘
= Send Value ‘
1
\
|

Value Direct

Destination Enter & Send
XOR

Source OR

Restore Value| AND

# released Add

Add Scale %
Multiply
Divide

Pucynox 32 — Hacrpoiika rpaduyeckoro asementa Knomka
JIK B mnone Pe3yabrar BbI3BaTh TaOMMYHBIN penakTop aprymenroB. Co3garh elie OJuH
apryMeHT W 3a/1aTh eMy ums YmnpasJjenue. M3menuts tun aprymenta vHa IN/OUT, kunomkoii ['oToBo
MOATBEPANUTH NPUBS3KY aTpudyTa ['D K 3TOMY apryMeHTy pUCYHOK 33.
- X | |ELE oo RB A & &
[Ma  [Tun | Tunaasses | 3navenie o yonsanio | Mpussiska | Paeru | Tpynna | Eavaveperua | Komviett

}.I;Iapamerp ;ngiN i @HEAL

[ loroso ][ OtmeHa ][ Oreasate ]

Pucynok 33 — Co3nanue aprymenTta YpaBieHue

3akpbITh OKHO cBOMCTB I'D ¢ momomipio menuka JIK mo mkonke o . Beigenuts JIK I'O Tekcr,
CIyani 11t oToOpakenus 3HaueHus [lapamerpa pucyHok 34

Pucynok 34 — I'paduueckuii 21eMeHT TEKCT
C IIOMOIIBIO HKOHKHU HA MaHEJId HHCTPYMCHTOB WM KomOuHarumed kmaBuimn Ctri+C

ckormmpoBaTh BbineneHHb ['D Tekcr B Oydep oOmena. Jlamee ¢ MOMOIIBIO HKOHKH X U
komOuHanuedn kiaBum Ctrl+V wussmeus konumio ['D u3 Oydepa oOMeHAa W TOMECTUTH €€ Ha
rpaduyeckuii sxpaH. Ilepemectuts, yaepxuBas Haxaroi JIK, komuio I'D Teker cmpaBa oT
pa3menieHHoro Ha 3kpane I'D Kuomnka. J[BoHBIM

nremakoM JIK Ha mepememenHoM ['D TekcT OTKPHITH OKHO €r0 CBOMCTB pUCYHOK 35. J[BOWHBIM

il

niesrakoM JIK Ha ctpoke TekceT BKIaJKu OCHOBHBIX CBOMCTB NepelTH K HACTPOMKE AMHAMU3ALNU
nanHoro atpubyra I'D. B mpaBom mone crpoku IlpuBsiska memakoMm JIK OTKpBITH TaOMMYHBIHA
pPEeAaKTOp apryMeHToB I1abiioHa skpaHa. Beigenuts JIK B crucke aprymMeHT YnpapieHHe U IIETYKOM
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JIK no »skpanHHOW KkHomke ['oToBO mnoaTBepauTh mpuBs3ky arpudbyra I'D Tekcr k paHHOMY
aprymeHTy mabioHa 3KpaHa. 3aKpbeITh OKHO cBOMCTB [ TekcT.

m

=

TES Ok

CEoiic

Pucynox
rpauuecKoro peaaxkropa.

ABCT ercT

= & | B |
CeoficTED 3HavEHME
Eaoxryp
2anueka [
Tekct [UnpaeneH.. . <TEkCT:
=1 B MHAME SLHMH SHaveHKE
hpuanaﬁa | YnpaeneHue |
= Poprar Generic
Generic %0
Lier Texcra e
WpkdT tS Shell Dig.8
BripaEHHEAHME Mo weHTpy
CKpETE NpM CTapTe Falze

Mogcraszka

OcHOEHAA NpUEASK.a ’

35 — CgoiictBa Tpaduueckoro sneMeHTa TekcT 3aKkpbITh OKHO

[IpuBsizka apryMeHTa 3KpaHa K KaHATy

Co3ganuM Mo aprymMeHty YIpaBieHHE IIa0JoHa SKpaHa HOBBIM KaHall, OTPEAAaKTHPYyeM ero
npuBsi3Ky. B cinoe Cucrema otkpbiTh y3en1 RTM_1. C nmomoursio T1K BbI3BaTh yepe3 KOHTEKCTHOE MEHIO
CBOMCTBa KOMITIOHEHTa DKpan#1 pucyHok 36.

3

] Wma

11

bl WHeopmMauma

lﬂapame'rp etalN

Pnarn | AprymeHTel | ATpUSYTEI
N B v gh o
Tun | Tun A3HHbIX 3HayeHME N0 YMONYSHUIO Mpueaska
@QHEAL .F MNapamerp:PeancHoe sHavenue(Cuctema RTM_1)

dnpasnerve bl IN/OUT [RE)REAL

[
X
m
2
=
o'
d
"
5
S

Pucynox 36 — OkHO cBOWCTB 9KpaHa
Aprymentsl, JIK BbienmuTh aprymMeHT YmpaBjieHHEe ¥ C IIOMOLIBIO

BriOpaTth BKIaIKY
UKOHKH i co3JaTh HOBBHIM KaHal. B pesynbrare, B y3me RTM_1 ,0yaer aBTOMOCTpOCH KaHAI C
MMEHEM YnpaBJjieHHe PUCYHOK 37.

I:E F.ananke

%,: Arpanii

Pucynok 37 — ABTOIOCTpOCHHBII KaHal YIIpaBleHHE
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JIBoiiHbIM memdukoM B nosie IIpuBsi3ka aprymeHTa YnpabjieHHe BBbI3BaTb OKHO HAaCTPOUMKH
CBsI3M, BBIOpaTh B HeM aTpuOyT BxogHoe 3HaueHHMe kaHanma YmnpaBieHue u kHomkoil IlpuBsizka
MOJATBEPAUTh CBSA3b ApPryMEHTa HKpaHa YmpasjeHHe C arpubyroM BxoaHoe 3HaueHme kaHaia

YupasJienue pucyHok 38.

= 85 Cuctema ATpUBYTEI ‘ AprymeHTel
=] ad RTM_1 ;iﬂonﬂoe uMA b :
|PeansHoe 3HaueHWe |
.C 3kparft:l |{AnnapaTHoe 3HaveHWe |
§
.F MEbaiD iBrogHoe 3HaYeHWe
|CocToanue
.F YnpaeneHue ﬂocrosepnocrb
[Mepuoa nepecyeta (Haverue)
TeraeHuua
|WHTepean
(Moaknoverme
|BbixogHoe 3HaveHWe il
< | 3 |
i ATpUEYTEIAPryMEeHTEI ‘ Tun arpubyra
[anBﬂsaTb KaHan] [ﬂpusﬂsa‘rb a'rpuﬁg'r] [ Mpueazka I [ OTMeHa

Pucynok 38 — Kondurypanus cucrtembl 3akpbITh OKHO

CBOMCTB KOMIIOHEHTa JKpan#1.
Pasmemenue I'I Tpenp
JlonmomHUM CO3AaHHBIA 3KpaH HOBBIM ['D 17151 COBMECTHOrO MPOCMOTPA M3MEHEHUH 3Ha4YEeHHU
KAaHaJIOB y3Jla BO BPEMEHU U OTCIIKUBAHUM IPEIBICTOPUU — TPEHIIOM.

B mpaBoii uactu rpaduueckoro skpaHa pasmectuM [D Tpenn s BbIBoJa 3HaYEHUU

Ilapamerp u VYmpasienuwe. OcHOBHble cBoWcTBa ['D OCTaBMM 3aJaHHE@4M 10 YMOJYAHHIO.

Lo
[lepeiinem BO BKIaaky == wu, BeygenuB JIK crpoky

Kpusslie, ¢ nomomsio [1K co3maanm nBe HOBbIe KpuBbIe. HacTponM MX MPUBS3KH K
apryMeHTaMm, TOJIIMHY U IBET JUHUHN pUCyHOK 39.

il
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Lo
=

il

CeolcTED HaueHHe

= Kpusanal [[lapamerp]

Jaronoeok,

Mpueazka MaparieTp

Ueer |
CTHE MAHMA

T anMHa AHHHA 1

Tun meTak Het metok,

CTUNE MHHMA EHE FPaHML, -~ -~~~ "="=========="-

bakc. sHaveHME 100
bI4H. SHaueHHEe 1]
HMHTepnoAMpoEaHUe True
= KpuBaa? [Ynpaenenue]
Jaronosok,
MpueAzka YnpaeneHue
lger L
CTHE MAHMIA
T o MHE AHHMM 1
E Tun rMeTOK HeT meTok,
E CTUAE AMHMM BHE FPAHML, — === == -==---=-------
.E Makc. sHaveHKE 100
E M1iH. 2HaUEHHE 1]
= MHTEpNoAMpOEaHUE True

Pucynok 39 — Coiicta rpaduueckoro snementa Tpena ['D npumet Bupg pucyHok 40.

YRS A

100.0 -

75.0

50.0

25.0

0.0
28.12.04 15:.07:29 15:07:44 15:.07:59 15:08:14 15:08:2¢
Ei% & € ¢« 5D P P
'KDHBbIe WeTouHuk 3HaveHue |
——[apameTp

—YnpaBneHue

Pucynok 40 — Bua rpadudeckoro snementa Tpenn
3anyck npoexkra

CoxpaHUTh MpPOEKT € IOMOULIbI0 HKOHKHU E. Ha wuHCcTpyMeHTanbHOM maHenu BbIOpaTh

KOMaHOy U CKOMIIMJIMPOBATHL TEM CaMbIM TIIPOCKT [JIA 3allyCKa B pPCaJIbHOM BPCMCHU.
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BriOpath MKOHKY HAa MHCTPYMEHTAJIbHON NaHEeNH M 3alyCTUTh pexuM ucnomHeHus. C
MOMOIIIBIO KHOMKHU «YTIPaBJICHHUE» BBECTH BEIUYMHY «YMPABISIONIETO BO3ACHCTBUS» M HAOIIOIATh
pe3ysabTaT Ha COCETHEM WHIUKATOpPE U TPEHJE.

IIpocreiimas 00padoTKa JTaHHBIX

C noMmoIpl0 CO3laHHMS HOBOTO KOMIIOHEHTAa TMpOEKTa — I1a0JOHa MporpaMMbl CBSIKEM
orepalyell CIOKEeHHs JBa MMEIIIMXcS KaHaia. byneM cymMMmupoBaTh peasibHble 3HAYEHUsI KaHAJIOB
[Tapamerp u VYmpaiieHue, a pe3ysibTaT NOMELIaTh BO BHOBb CO3JAaHHBIN aprymeHT 3kpaHa Cymma (c
orobpaxenueM Ha I'D Tekct u Tpenm) 6e3 co3naHus TOMOTHUTENHFHOTO KaHala B y3JI€ TPOEKTa.

CxonupoBath ABa nepBbix ['D — «3HaueHune mapamerpa» u «text» u pazmectuth ux Huxe ['D
Knornka pucynok 41.

SHayeHWe napamMeTpa <text>

Mapametp
4000 50.00 60.00
30.00 70.00
20.00 USD 80.00
10.00 0.000 90.00
0.00 100.00
‘ YnpaeneHue ‘ﬂtext}

%HEHEHME napameTpa <text> E

=

Pucynoxk 41 — Bun rpadpuueckoro oskpaHa HM3mMeHUTH

cratuyeckuit TekcT nepsoro I'D Ha «CymMa :» pucyHok 42.

‘ YnpaeneHue <text>

CyMMa: <text>

Pucynok 42 — Bup rpagudaeckoro skpaHa

A nunamuky Broporo I'D mpuBsizaTh K TpeTbeMy aprymeHty skpaHa tumna IN ¢ umenem
CymMMa, KOTOpBIH co3/1aTh B ITPOLIECCE MPUBSA3KU PUCYHOK 43.
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[ ceoiicrea NPUBAZKM

X B mE oo kB A LY.

\HMQ ‘Tun ‘TMHA&HHbIK | 3aueHiE N0 YMonuaHHo ‘I'Ipuaﬂsxa ‘CPnarM ‘l'pgnna ‘En.usmepeﬂua ‘Kommemapuﬁ |
{ﬂapamerp ehalN @]HEAL

{Ynpasnetute b IN/OUT BEIREAL

Cyaaa  plglN— BHIREAL !

I [oToso ][ (OrmeHa H Oreasare ]

Pucynok 43 — CBoiicTBa IpHUBSI3KH
Jlo6aBuTS emie 0JJHY KPUBYIO Ha TPEH/ C MPUBSI3KOM K aprymenTy CymMma prucyHOK
44,

CeoicTBa 0fbeKTa

-
ER

]

CeolicTe0 ; 3HaveHWe
Kpusuie

# Kpusasal [[lapameTp]
# Kpusan2 [Ynpasnenue]
#- Kpusaa3 [Cymmal

Pucynok 44 — CpoiicTBa rpadguueckoro snemenTta Tpena
Co3nanue nporpammsl Ha si3bike Texno ST

Co3maguM mporpamMmy, B KOTOPOHM CyMMa JBYX AapryMEHTOB, CBS3aHHBIX C aTpuOyTamu
PeanbHoe 3Hauenue kananoB [lapamerp m VYmpanenue, OyAeT MOMEMIAETCA B TPETUM apTyMEHT C
umeHeM Cymma. B nanpHelinieM, BOCIIOJIb3yeMcsl BO3MOKHOCTbIO CBSA3BbIBAHUS apryMEHTOB IA0JIOHOB
IVl BBIBOJIA HA 3KpaH pe3yjbTaTa paboThl IPOrpaMMbl 6€3 CO3/1aHus JOMOIHUTEILHOI O KaHaJa.

JBoitabiv memukom JIK otkpbith y3en RTM_1 u co3path B HEM KOMIIOHEHT

IIporpamma pucyHok 45.

|’& Co3aaTh KOMMOHEHT )E Akpa

B Cosaate rpynny ' Mporpama
A Cospanurs ysenana MPE | By Tokyment

Ea(- 3arpyaute gamn MPB E Cease_c_CYEN

Pucynox 45 — Co3nanuie KOMIIOHEHTA Iporpamma

BbIeUTh KoMIoHEeHT [Iporpamma#] u IIK BBI3BaTh KOHTEKCTHOE MEHIO, BHIOpAaB B KOTOPOM
JIK nynkt PegakTupoBarh 1madJIOH, EPEiTH B PEXUM pPEeJaKTHPOBAHMS MPOrPaMMBbI PUCYHOK 46.
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Mporpararaatil
S

CTpykTypa Nporpardrds
I'Ipu:urpammam
@ﬂprymembl

| NokansHeE nepeteHHEIS

| [ nofianeHelE NEpErEHHEIR

@‘:PHHKLI.HH
@EprKTgpbl
@BHELIJHHE ALANHMOTEE M

PucyHok 46 — PexxuM peakTHpOBaHUS TPOT paMMBbl
Brinenennem JIK B nepese maGnona Ilporpamma#1l cTpoku AprymMeHTbl BbI3BaTh TaOJIMUHBIN

penakTop aprymMeHToB. MKOHKOMH B co3/1aTh B PEJAKTOpE apryMEHTOB TPH apryMeHTa C UMEHAMU

[Mapamerp, Yupasnenue u Cymma. [Ipu 3ToM mepBbie 2 apryMeHTa A0kHBI ObITh THA IN, a Tperuii —

OUT pucynok 47.
- X | R EE oo B R S
M Trax Tl o amEEx SHaYeHMe II0 FIOJTH SEHE
Mapamery  phyIN [S§]REAL
?II'IJE.BJIEHI{E&IH REAL

Cyiaa glg OUT (G REAL

Pucynok 47 — Coznanue KaHajoB MpOrpamMmbl
Briienuts B fepeBe madiaoHa cTpoky IIporpamMma#1 u B OTKpbIBLIEMCS AHAIOre
Bb16op s3b1ka BeIOpaTh A3bIK ST prucyHOK 48.

] Boi6op Azbika [1porpatsiMpoBaHHA @

BriGepure A3bIK NPOrpaMMUPOBaHUA PYHKLMK;

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

() IL nporpamma

I‘ Cnpaeka J [ MpuHaATE l[ OTtmeHa

PucyHnok 48 — BeiOop si3b1Ka TpOrpaMMHPOBAHUS
[To naxaturo 3kpaHHOM KHONKH IIpMHATHL B OTKpPBIBIIEMCA OKHE PEIAKTOpPA MPOrpamMM C
OOBSIBJICHHBIMM IIEPEMEHHBIMH HAOpaTh CIEIYIOIIYI0 CTPOKY PHUCYHOK 49.

PROGEAM
VYAER INPUT Ilapawmerp - BEAL; END VAR
VAR INPUT ¥opaenermme : BERL; END VAR
YAE._OUTPUT Cyma : BREARL; END VAR

Cynda=Ilapawerp+¥Vpaemere ;

END_PROGEAM|

Pucynok 49 — Bun nmporpamMmsl Ha si3b1ke ST

23



C IIOMOIIBKO HNKOHKH Ha HHCprMeHTaHLHOﬁ MMaHC/In pCAaKTOpa HWIN

«ropsue  kmaBumied» F7 ckoMmuiaupoBaTh HporpaMMy M yOEOUThCS B YCIELIHOM
koM B okHe Boixox (Output), BEI3BIBAEMOro M3 MHCTPYMEHTAIBHOW IMAHEIH C MOMOLIBIO

]
UKOHKHU pucyHok 50.

bl TRACE MODE Script Compiler +1.0

MNporpararati] tms compiled successfully

K.orrmnAauma OTnanka

Pucynok 50 — Pe3ynbTaT yaauHoi KOMIWIALUN POTPaMMBbI
IIpuBsizka aprymMeHTOB IPOrpaMMbl

BoimonHuM TpUBSI3KY apryMeHTOB MporpaMMmbl K aTpuOyTaM KaHaloB. BbI3BaTh cBOMCTBa
komrnoHeHTa IIporpamma#1 uepe3 KOHTEKCTHOE MeHIO. BblOpaTh BKIankKy ApryMeHTbl. J[BOHHBIM
HaxaTueM B nose [IpuBs3ka NpUBSI3aTh apryMEHTHI IPOrpaMMbl K aTpuOyTaM KaHaJIOB — apryMEHT
ITapamerp x peasbHOMYy 3Ha4YeHMIO KaHana [lapamerp, apryMeHT VYIpaBieHHME K pPEAIbHOMY

3HAYEHUIO KaHala YIpaBJieHHe PUCYHOK 51.
= CxoHpurypuposats ceazb AnaCucressa.RTM_1.1porparsa#1:4:Ilapametp

AprymMeHTel

= 525 Cucrema ATPUBYTEI .

S wd RTM_1
.C 3kpantti:l
.F Mapamerp
.F YnpaeneHue
.C Mporpammatil:4

B Werourku/MpuemHuky

MonHoe uma

PeantHoe 3HaueHWe

ANNapaTHoe SHaYeHWe
BroaHoe sHaueHWe

|CocTosHue

| DocTosepHocTs

;l'lepuqn nepecyeTa [3HayeHue)
|Teraenuns

\WHTepean

%ﬂon&moueﬂue

|BbikoaHoe sHaueHUE
(€ |

B

ATpUBYTEIAAPryMeEHTbI ‘ Tun arputyra

Mpueazka ] [ OtmeHa ]

Yaanure npusasky [ﬂpusqsa‘rb Kanan] [ﬂpuamarb anMGgT] [

Pucynok 52 — IIpuBsizka apryMeHTOB IPOrpaMMBbl K aTprOyTaM KaHaioB J[BOWHBIM IIETYKOM B

nosie [lpuBsizka aprymenta nporpammsl CyMMa BBI3BaTh
OKHO HACTPOWKH CBSI3U, BHIOpaTh B JIEBOM OKHE KaHall Kiacca BbI3oB Dkpan#l, a B mpaBom

OKHE BBIOpaTh BKJIAJKy APryMeHThbl U yka3aThb B Heil aprymeHT Cymma u kHonkoil IlpuBsizka

MOJITBEPIUTH CBSI3b PHCYHOK 53.

= CroHurypupoeath ceasb AnaCucrtesa.RTM_1.Tporparssa#1:4:Cyiasa

ATpHGYTE! | ApryMEHTHI

= 525 Cucrema
3HaveHue no

Tun aaHHBIX

= wd RTM_1 jkqu “lTun” | Tun aae
Mapametp  piglN [R¥)REAL
@ : {
GELETL UnpasneHueé.;T;lN/DUT @:{]HEAL [
€ Naparerp ‘Cymma etalN @F{EAL |

.F Ynpaenenue

[

.C Mporpammatil:4 :
| @ q, WeTournkn/ T prerHmku \
|

‘ ATpUBYTEI/ApryMeHTbl ‘ Tun arputyra

Mpueazka ] [ OtmeHa l

Yaanute npusazky

[ﬂpusasa’rb KaHan] ['IpusqsaTb aprgmen‘} [

Pucynox 53 — [IpuBs3ka apryMeHTOB IPOrpaMMBbl K aTpuOyTam KaHaJIOB
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B pe3ynbrate, OyaeM uMeTh pUCYHOK S4.

bl Whdopmaura | Paard | AprymeHTsl | ATputyTel

- EIEEIEEL ALY v & é

.Eu Wma Tun Tun aaHHeIR 3HaYEHUE MO YMONYSHUID MNpueazka

% El'lapamerp palN ] .311 .Fﬂapamerp:Peanbnoe 3HaveHue(Cuctema. RTM_1)
g‘ iUnpasnenneﬁl_.-,lN [ "FanaBneHue:Peaanoe SHBHQHHE[CMC’TEM\BARTM_”V
=4 {Cyvma glmOUT BE]REAL .Caxpaﬂm :1:Cymma(Cuctema RTM_1)

=
=
I
o
o
b
[
5
O

OKHO CBOMCTB KoMITOHeHTa [ Iporpamma##1.
3anyck npoekra

COXpaHI/ITB IMPOCKT C IMOMOIIbKO HKOHKH E . Ha HHCTPYMCHTaHBHOﬁ ITIaHECIN BI)I6paTB

KOMaHy H CKOMIIWJIMPOBATbL TEM CaMbIM IIPOCKT MIJis1 3allyCKa B pPCaJIbHOM BpPEMCHH.

BbiOpaTe MKOHKY Ha MHCTPYMEHTAJbHOW MaHENM U 3allyCTUTh pexuM ucnonHeHus. C
MIOMOLIBIO KHOIKU «YTIpaBJIEHUE» BBECTU

«yHpaBJsIoIIee BO3ACHCTBUE» U HAOJ0IaTh COOTBETCTBYIOIIEE N3MEHEHHUE CUTHAJIA
«YnpaBrneHue» u cMenleHue curaana « CymMMay pucyHOK 55.

BHa4eHWe napameTpa ([23.288 A EAA N

MNapametp

40.00 50.00 60.00

30.00 By, 70.00
20.00 Usp . 80.00
10.00 23.288 ) 90.00 ! : . : :
26.08.04 150506150521 150536 150551  1506:0¢
0.00 100.00 Bk ¢ @« 3D D
Curve pattern Source Yalue N:
Ynpaenenue 50 TTapaEip
YnpaeneHue
Cymma: 73.288 (. pare .

Pucynok 55 — Pe3ynbTaT UMUTAI[HOHHOT O 3aITyCKa MTPOSKTAa
Casi3b o nporokoy DDE ¢ npuiioxennem MS Windows na npumepe
Excel MPB kak DDE — cepBep

Opranuszyem 3ampoc  peaJbHBIX 3HAYEHUH KaHaJOB y371a  pa3pa0OTAHHOTO MPOEKTa
npunoxerrnem MS Windows B kauectBe kotoporo BeiOepem kuury MS Excel.

Banyctute MS EXxcel. 3anmcate B OBYX sueiikax mepBOro ctojliia 3ampochl Ha IMOJTY4YECHHE
TaHHBIX:

=RTMO|GET!Mapamemp
=RTMO|GET!YnpaBaenue

rae 0 — MHaIUBHIYyaTbHBIA HOMEp Y3J1a B IIPOEKTE;
3anyctuth Ha wucnojHenue y3zean APM RTM_1. B wmenio Ttabmuuet MS Excel IlpaBka
BbIOpaTh KOMaH1y CBSI3M, BBIACIUTH BCE TPH MapaMeTpa U HakaTh KHONKY OOHOBHTH, TOCJIE YEro
3akpeITh OKHO KHONKONM OK. YOeautbcs, uTo 3HauyeHHs B sueiikax kHuru EXcel usmenstoTcs
BMECTE€ C COOTBETCTBYIOIIMMHU pEAJbHbIMA 3HAUYEHUAMM KaHAJoOB Yy3Jla (3HAYEHUs KaHaja

ITapameTp MeHsieTCSl NOCTOSHHO, a KaHaja YHNpaBJeHHe — II0CIE BBEJCHUS HOBOIO 3HAYCHHUS C
nomonibio I'D Knomnka) pucynok 56.
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R
BHadveHne napameTpa |97.543 ﬁini}‘ﬂ&
MapameTp
40.00 50,00 6000
30.00 F0.00
20.00 usD £0.00
10,00 9?.545“} 90.00
0.00 100.00 ; .
[‘ﬁ Dann [pasxa Bwa Beraeka Qopeat Cepekc  fadHHbl
HNpaE NEHHE |‘|5 NEEds &RV F @R - @
R2C1 | = =RTWI|GETIYnpaenenue
. | 1 2 3 4 5
Cymna: 111.478 1 ee4rny
2 =]

PucyHok 56 — Pe3yibpTaT IMUTAlIMOHHOT O 3aITyCKa ITPOEKTa

MPB kaxk DDE-kaueHnt

B Tom cimydae, korja TpeOyercs monydaTh JaHHBIC OT BHEIIHErO MPHUJIOKEHHUS MO MPOTOKOIY
DDE, MPB nomxen BbicTynath B ponu DDE-kmmenrta. Hanpumep, eciu HeoOXOIMMO BBOJIUTH BO
BHOBb CO3/1aBacMblii kaHai (B ero atpuOyTr BxoaHoe 3Hauenue) M3 Tabmauubl y3na RTM_1 nanuabie
u3 siueiikn R3C3 kuurm MS Excel, mamo B cimoe HMcrounmku/IIpueMHMKH CO371aTh HOBYIO

rpynny DDE, a B He#l — komnonent DDE#1 u oTpenaktupoBath €ro cienyromuM o0pa3oM puCyHOK
57.

OcHoBHEIE

Hita Excel Sheet1 RIC3

Foauposka Twil

KarAtAeHT ap

Maparerpet

Peira ADYVISE v
A 0 =
B 1] =
HanpaeneHue Input
P opraar AHanor %

Pucynok 57 — Co3znanue rpynnst DDE#1
rae B atpubyte Ums: Excel — ums npunoxenns; Sheetl — ums nucra kauru Excel; R3C3 — anpec sueiiku.

ADVISE — pexuM TOCBUIKM KIMEHTY 3HAaueHUs IpU KaXIOM ero wu3MeHeHuu. Ilocie
HEOOXOAMMO co31aTh KaHan kiacca Float tuma Input ¢ umenem

W3 Tabmuisl ¥ TOpUBsA3aTh K HEMY C MOMOINb0 Mexanusma drag-and-drop wucTOYHHK
Excel.Sheetl.R3C3. Tlocie mpoliieayp COXpaHEHHs MPOEKTa W TOATOTOBKH €ro K 3alycKy B
peambHOM Bpemenu, 3amyctum EXxcel, a 3atem y3en APM RTM_1. Beoas B sueiiky R3C3
NPOU3BOJIbHBIC 3HAUCHHUS, UX MOXXHO HaONIOIaTh B aTpuOyTax KaHaia M3 TaOiMIlbl ¢ MOMOIIBIO OKHA
IPOCMOTpPa KOMIOHEHTOB, OTKPBIBAEMOE Yepe3 OCHOBHOE MEHIO OTJIaJuMKa PUCYHOK 58.
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A [Mpodannep - C:/Program Filesfidistra

AeicTerA  Cnpaeka

Erb“| O Nonde skpan Chrl+F

KOMAOHEHTE Ctrl+0
CTaTye y3nos Chri+1
MNones0EaTEMM Chrl4+3
BCMEIE SHILHE 3KPaHEL. .

Pucynoxk 58 — Oxno npodaiinepa
Taxum o6pa3om, B pe3yabraTe OyaeM UMETh CIEIYIOLIee PUCYHOK 59

". lNpodpainep - C:/Program Files/AdAstra Research Group/Ti r_&t}e,DE 6 Base/TEST_DDE/RTM_1/TEST _DDE_0.dbb

datin Bua Aefictena Cnpaska

i E‘V\

TpocioTp KomnoKe HIos [X] B Microsoft Excel - Kuura1 (< [Ofx]|
= TEST_DDE_O [ Vis_rabnie Qaﬁn Mpaeka Bua Bctaeka ®opmat Cepsuc
Ws_tabnnue ; 100 | daHHble OkHo Cnpaska == x|
Recieve by Autosend [o0] 100 R AlDR s @d 2A-2 52
Users [001]... A == - SR iR P e
Fast [002]100  In < | = 1 >
[003]10n+T C 1 [ 2 3 | 4 =
0411 1 il |
[005] 1 Frq 28 ‘
[oos]o D ¥ I3 100
4
YCTaHOBHTE. o
_in | sc|r | fe
7
In 100 - -/
7T — SSE
O Disheetr/ |« w1
IW - [ oM

PucyHnok 59 — Pe3ynbpTaT IMUTaIMOHHOT O 3aITyCKa MMPOEKTa
Jna cocraBieHuss oTdyera HEOOXOAMMO B MeHIO Maiil BBHINOIHUTH KOMaHAY
JloKyMeHTHPOBATH MPOEKT moaydeHHbiin *.html ¢daiin HeoOXxonuMo pacnevarars.

KoHTpoJibHbIE BONIPOCHI
CucreMbl MOHUTOPHHTA U YITPABIICHUS TEXHOJIOTTUECKUMH TTPOLIECCAMU
Dransl co3aHus cucteM yrpasienus Ha 6azac SCAD A—cucrem
OynknmronansHbie Xapakrepuctuka SCADA-crucrem
@OyHKIIMOHAJIEHBIE BO3MOXHOCTH
ITporpammuo-anmnapatabie miaTdopmbsl SCADA-cucrem
CpencrBa ceTeBoi NOAAEPKKU
BcrpoeHHbBIE KOMaHTHBIC SI3BIKH
[Moxnep>xnBaeMble 6a3bl TaHHBIX
I'paduueckue Bozmoxxnoctu Tpennbt u apxuBbl B SCADA-cuctemax

WoNO WM PE
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JlabopatopHas pa6ora Ne2 Peanuzanms joruveckux GQyHKuui npu noMoum scada—cucremMbl
TRACE MODE

Leab paGoThl: OCBOUTH METOJUKY MpOrpaMMupoBaHus morudeckux Gpynkuuii npu nmomonw SCADA-
cucrembl T RACE MODE Ha s3b1ke Texuno FBD.

IHopsinok BbINOTHEHNS 1200PaTOPHOIT padoTHI

Pa3paborka mrob6oro mpoekTa aBTOMAaTH3alMM BCerja HauMHaeTcd C 3amycka VHTerpupoBaHHOM
cpensl pazpabotku (MCP). [lns ee 3amycka HeoOxoaumo BeimonHUTE komanay TRACE MODE IDE 6
(base) w3 Tpynmel yCTAHOBKM MHCTpyMEHTaJbHOWH cucrembl B MeHio [Iporpammer WINDOWS wim

JMBOWHBIM TIe;T9KkoM JIK MBI 110 MKOHKE E pabouero croaa Windows pucynok 60;

B nure rpMpoBaHHan cpeaa paapabotku TRACE MODE 6 |3@‘®
Paiin [poekt Bua OkHo Cnpaska

= x4 %8

I H-iEHV-iTI]D NpoeKTa x

X oo BBl RE & 8 >

Pucynok 60— MuaTerpupoBanHas cpesa pa3padboTku

IMocne 3amycka MCP B menito @aiin BoiOpars komanny Hactpoiikm MC...B mosBUBIIEMCS OKHE
BBIOpaTh YPOBeHb CJI0KHOCTH M HACTPOUTh KakK IOKa3aHO Ha pucyHKe 61, a 3arem BbiOpats OTJaaka
¥ HACTPOUTH KaK Ha PUCYHKe 62.

= Hactpo#in rz]
uc
D6ine (&) Mpocroit (O KomnaexcHeiit
Yposerb cnoxHocty () CraHaapTHbiii O Hactpausaemeiit
Bua
CoxpatuTe ana MPB Budoorcioes
Wnuon Pecypch! Cucrema
Orasaca W a6n0He) Nporpam Weroyrurud M puemHiki
Korseprep us TRACE MODE § e .
W a6noHel skpaHos Tononorua
W a6noHE! oTyeTos TexHonorua
WaGnonst ceaam c B KMus,
Basa kaHanos Butinvorery
OTKpbIBaTE WatnoH
CTPOMTE KOAUPOBKY MO TEXHOAOTUW
Co3natb 0fbEKT NPU KONWPOBaHUU U3 BUGAUOTERW
PenakTop aprymentos
BasoBeii peaakrop
PNAa
Penakrop SOL
PenakTop nporpanm
l [oToBo ] [ OTmeHa ] [ MpuneruTE. ] {GHaqenm 10 YMOAYGHUIO

Pucynok 61 — Hacrpoiiku UCP
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@ Hactpoiku @

uc
DA 0TNaAKK CABAYIOWME TUNOE Y3N0B.
Ofiwue
YpoBeHe CAOKHOCTI |& RTM - Console I& T-Factory [a T-Factory Consale
Bua = =
Coxpatute ans MPB MCMONB30BATL:
WnoH
Koneeprep us TRACE MODE 5
on Besr rpadu
PegakTop aprymeHTos
Bazoebit peaskTop
Pna
Peaaktop SOL
PegakTop nporpanm
[ loroso ] l Ormena J [ MpuneriTe J [3Ha'ieﬂl4$l 10 YMONHEHUIO

Pucynox 62 — Hacrpoiiku UCP

[Tocne npoBenennbix HacTpoek MCP HaxaTs kHOIIKY ['0TOBO.

E)
C momMo1mIpI0 UKOHKU N WHCTPYMEHTAJIbHOW MaHeIN CO3/1aJJuM HOBBIN MPOEKT MPH 3TOM B
OTKPBIBIIEMCS Ha SKpaHe AUAJIOTe PUCYHOK 63.

" HoebiH npoexT @

MpocToi CranaaptHent  KomnnekcHbeli

L Cozaare j[ OtmeHa ]

Pucynoxk 63 — Beibop Tumna npoekra

Breioepem Ilpoctoii ctuims paspabotku. Ilocne naxatus snepor kinaBuimu Mbimu (JIK) Ha skpanHOU
kHonke Co3narsp, B j1eBoM okHe HaBuraropa mpoekta MOSBUTCS JE€PEBO IMPOEKTA C CO3AAHHBIM Y3JIOM
APM RTM_1. Otkpoem y3zen RTM_1 nBoiineiM memukom JIK, B mnpaBom oxkHe Hasuraropa

NMpoeKTa OTOo0pa3suTCs COACp)KUMOE y3ida — mycrtas rpynmna KaHaasl u oquH KaHanm Kiacca
«BpzoB» Jkpan#l, npenHazHaueHHbIN s oroOpaxeHus Ha y3ne APM rpaduyeckoro skpaHa
pUCyHOK 64.

Hagurarop npoekTa

WX o0 RB ¢ RE & B >

@) Pecypcei = KaHanb
= 5 C
?i: e %C 3kpantl:l
= b ATM_1
EE KaHank!

q; MeTouruku M puenHIkiA

[+
& % BEUGAMOTERM_KOMNOHEHTOE

Cucrema.RTM_1
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Pucynok 64 — HaBurarop npoekra
Co3nanue rpaguyeckoro 3Kkpana

JBoitabiM memukom JIK Ha kommoHeHTe DKkpan#l OTKPHITH OKHO I'paUuecKoro perakTopa.
[ToarotoBUM Ha 5KpaHe BBIBOJ IWHAMHYECKOTO TEKCTa JUIsi OTOOpa)KEHUs YWCIEHHOTO 3HAaYeHUS
BXOAHBIX MepeMeHHbIX X1, X2, X3, X4 u BbIXOAHOro 3HayeHWss Y MyTeM yKa3aHUs JAUHAMU3AIHNH
aTpubyTa rpadudeckoro snementa (I'D). Onpenenum Ha3HAYCHHE apryMEHTA [1a0JI0Ha SKpaHa.

ABC
CoznaguM u pazmectuM veTsipe ['D KaK [TOKa3aHO Ha PUCYHKeE 65.

=R bea umenn® - MiTerpuposannan cpe/a paspatoky TRACE MODE 6 - WaGnonei_akpanos. Ikpani1

Bain [poexr [psexa Cepewc B Qi Crpaexa
oo SRR x YRR HAR/ IV ONEBRMe I ZBEX L -85 -
»

A z

@) Pecypent
= 585 Cucrema
E ad ATM_1
2 Kananet
i, MeroummkunTIpuentiu

# G Bunuorexu_xomnonerTos

CucremaRTM_13xpantil:1

Vi R L3
Pucynok 65 — Co3nanue rpadaecKix 3JIeMEHTOB
JBoiiabiM menkom JIK Ha cTpoke TekcT BbI3BaTh MEHIO BuJ MHAMKANMH PUCYHOK

——

EREAAEN

CeolicTeo ‘ 3HaveHue ‘
Korryp

Sanueka [ |
Wpner MS Shell Dlg.8

BripaeHuBaHue Mo ueHtpy

EKCT <TEKCT>

Bua ungukaumu  Het auHamuzaumi

e rexcra —
CKpbTe NpU cTapTe False

Moackaska

B e 6 MPB False

OcHoBHaA NpUBAZKa [ ]

Pucynok 66 — HacTpoiika nHaukanum
B npaBom none crpoku HaxaTh JIK 1 BeI3BaTh CIIMCOK JOCTYHHBIX TUIOB. BbiOpaTh THI 3HAYeHue
PHUCYHOK 67.
HeT guHarIM3aLMA
JHaYeHHE
Arg = KoHeT.
Arg »= KoHcT.
Arg & FaoHeT,
Argin Range

Pucynox 67 — Beibop Tuna nuHamMu3anuu
B oTkphIBIIEMCS MEHIO HACTPOWKH MTapaMeTPOB TMHAMU3AINH PUCYHOK 68.
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Tekct {TEKCT

1= Bia, WHOME AL SHaveHuE

MpueAzKa
= Popriar Genenc
Genernc g

Pucynok 68 — Oxno npussizku Beiopats cBoiicTBo IlpuBszka.
& L

B otkpeiBmieMcs okHe CBOICTBO NPHUBA3KHM, Ha)XaB KHOMNKY Ha ero MaHeI WHCTPYMEHTOB,
CO3/1aTh MATh aPryMEHTOB dKpaHa 4 BXOAHBIX U OJMH BBIXOAHOH pHCYHOK 69.

ECnoﬁcma NPUBAINM @
X | EE oo BB 8 ¥ A &

Wma ‘Tun [TMnAaHHblx ‘BHaueHMenogmonuaHum iﬂpuaa:-ma ]“Pnaru ]I'pgnna ;Enusmepehuﬂ
1 ehal @REAL

%2 elglN [¥]REAL

X3 elalN [REAL

X4 kalN [RH]REAL

Y gm0uT [RE)REAL

< | >

[ loToso ][ OTmeHa ][ OteAszate ]

Pucynok 69 — Cozanue apryMeHTOB 3KpaHa

JBoiinbiM memukoM JIK BbIIEIMTH MMS apryMeHTa M U3MEHHUTh €ro, BBeIs C KIaBHUATYpbl «X1»
(3aBepiuTh BBOA HaxkatheMm kiasuimu Enter). [MoaTBepauTs CBSA3b € 3TUM apryMEHTOM Ha)xaTHeM
KHOMKHU ['0TOBO; AHAJOTHYHBIM 00pa30M HACTPOHUTH BCE BXOJHBIC U BBIXOHBIE ApT'yMEHTHI.
BBenem B cocraB rpaduyeckoro 5sKpaHa CpeACTBO, MO3BOJIIONIEE pEaM30BaTh BBOJA UYHMCIOBBIX
3Ha4YeHW ¢ KjaBuatypbl. Co3maauM HOBBIH apryMeHT Mma0JoHa dKpaHa il KX IpUeMa.

BriOpath Ha HMHCTpYMEHTAJbHOW NaHeNW Tpaduueckoro pemakropa MKoHKy ['D Kwxomka - . C
IIOMOIIIBIO MBIIIM PAa3MECTUTh €ro B IOJIE SKpaHa Kak MoKa3aHo Ha pucyHke 70.

E¥bea umenu* - Wuterpuposanyas cpeaa paapabomiy TRACE MODE 6 - Lla61oHp1_axpaHos.3upan#1

Paitn Mpoekt Mpaexka Cepeuc Bua Okvo Cnpaska

]d

X oo BB RE & E »

@ Pecipen E Ko
= 585 Cucrems

£ %c Skpanttl:l

= i RTM_1

- [
= Kanane:

B, crourmku/Tpueniku

# G Bubauorexu_KomnonerTos E

[
E SR

| Cucrema RTM_1.3xkpantil:1 3

2,98 |Snap OFF

Pucynok 70 — I'paduuecknii 3xpan

IIepeitTu B pe:KUM pelaKTUPOBAHUS R IIEpBOIl KHOIIKH, BBI3BaTh OKHO CBOMCTB ['D pucyHok 71.
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CeoicTea ofbekTa

(okJKrorwa
EENIE
CeolicTe0 | 3HaveHue
|| Aea cocToaHua False
| ‘nﬂDCKaﬂ False
3iTeKc1' X1
|| Wpmer MS Shell Dla.8
||lleer Texera |
|| Sanueka
| WaobpaskeHue

| McTuHHbIA pasvep usofpakenua  False

|\CrpbiTe Npy cTapTe False
||Mogckaska
|| BeueneHue & MPB False

Pucynox 71 — CBoiicTBa rpauyeckoro 3jieMeHTa

B mnone Teker BBectn «X1». OTKphITh O1aHK COOBITHS B u 1k packpbiTh MeHIo Ilo HakaTHIo
(pressed). BeiOpate u3 crnmcka komanny Jo6aBurh Ilepenarb 3HaueHHMe, PACKPHITH MEHIO HACTPOCK

BBIOPAHHON KOMAaHJIbl PUCYHOK 72.

CeolcTBa ofbekTa

IERLEE
‘ CeoicTeo | 3HaueHue
||Kaa aocTyna 0

|| Cofbrua
#- mousePressed

% mouseR | JloSiaeuTs MNepeaats sHaueHue
Ho6Gaeute MNokazaTe/CKpbTe 3 AEMEHTbI
Ho6aeure MNepelTu Ha 3KkpaH
No6aeure Mocnate KOMMEHTapUI
Ho6aeure MNocnate Nnoackasky
No6aeure MNocnate cTpoky
Jo6asure BeinonHute

Pucynok 72 — Hacrpoiika Tuma nepegauu

B none Tunm mepexaun (Send Type) BeiOpath U3 cricka BBecTH U mepeaarb

(Enter & Send) pucynok 73.
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CeolicTea 0fbekTa

= | ‘
= | "_: \ (ﬁ’
| CeoiicTE0 | 3HaueHue
||Kog aoctyna 0
| Cobbmua
= mousePressed
MoaTeepkaeHue False
CurHan False
= MNepegate 3HaveHUe
Tun nepeaaym | Mparan v
3HaueHue Mpamaa
Peaynurar BeecTtu 1 nepeaate
B HE-MNK
CTOYHUK WK
BoccraHaenueatt 3HaveHue| |4
# mouseReleased HoGasute
Jo6aBuTE NPOLEHT WKa)
YMHOMUTE
Pazgenure

Pucynok 73 — Hacrpoiika Tuna rnepemadu

JIK B mnone Pe3yabTar BbI3BaTh TAaOJUYHBIA pPENAKTOp apryMEHTOB M INPOMU3BECTH HPUBA3KY K
aprymenty X1. Ilocne npuBsizku okHO CBoHCTBAa 00BEKTa BBITJISAUT CIEAYIOUMM 00pa3oM PUCYHOK /4.

CeolicTea 0fbekTa

=T "
=i | t: \ (ﬁ’
| CeoicTe0 | 3HaueHue
||Kog aoctyna 0
|\ Cofbmrua
= mousePressed
MoaTeepxaeHue False
CurHan False

[epegare sHaYeHue

1

Tun nepeaauu Beectu 1 nepeaate
3HayeHue

Pesynerar x1

WeTourmk

BoccTaHaenueaT sHaveHue False
- mouseReleased

Pucynok 74 — OxoHuaTenpHbIN BUJ OKHA CBOMCTB I'payuiyecKkoro 3jeMeHTa AHaJIOTHYHBIM 00pa3oM
HACTPOUTH OCTAILHBIE KHOIKH X2, X3, x4.
IIpuBsi3Ka apryMeHTa 3KPaHa K KaH ALy

Cozmagum mo aprymeHTam X1, X2, X3, X4 wu Beixogy Y 1rabjoHa 3KpaHa HOBBIC KaHAIBI H
oTpenaktupyeM ux mnpuBs3Ky. B cioe Cucerema oTkpbiTh y3en RTM_1. C nomompsio T1K BbI3BaTH

yepe3 KOHTEKCTHOE MEHIO CBOMCTBA KOMIIOHEHTa JKpaH#1 pucyHoK 75.
Ll Wnpopmauis | Paarn | Aprymertel | Atpuyrer |

T EE oo RS al ' V& &

| WMma | Tun ‘ N A3HHBIX [ 3Ha4YeHWe Mo YMONYSHUIO | Npueaska ‘ Pnaru
%1 ealN w@ﬁAL i .F><1 ‘PeanbHoe snaqenueTC»Eem‘;HTM;i] i
!XZ palN @REAL .FXZ:Peaanoe aHaveHue [Cuctema RTM_1)
!XS ptalN  BE]REAL .FXS:Peaanoe 3HaueHue [Cuctema RTM_1)
]><4 palN @{]F’.EAL .F><4:Peanbnoe 3HaveHue [Cuctema RTM_1)
ETEDUT REAL ‘FY:onnnoe aHaveHue (Cuctema RTM_1)

g
o
o
m
|
=
o
@
>3

=

Cucr
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Pucynox 75 — OkHO CBOWCTB dKpaHa
Boibpate Bkimaaky Aprymentsl, JIK Boiaenuts aprymentsl X1, X2, X3, X4 u BeiIxon Y U C

IIOMOIIBI0O MKOHKH co3zaTh HOBBIA KaHall. B pesynbrate, B y3ie RTM_1 ,0yayT aBTonocTpoeH sl
CIIEA YOI e KaHAJIbl PUCYHOK /5.

[E KaHanb!

Jrpan#l:l

]
)

<1

&

R

A3

x4

&£ & F

PucyHok 75 — ABTONOCTpOEHBI KaHAIIBI

3.2.1 Co3nanune nporpammel Ha sizbike Texno FBD

CoznmaguM mporpamMmy, KOTopas OyIeT pealM30BBIBATH 3aJaHHYIO JIOTHYECKYI0 (YHKIMIO. JIBOMHBIM
mierakoM JIK otkpeith y3e1 RTM 1 u co3gate B Hem kommnoHeHT IIporpamma pucyHok 76.

'|*.'D Cosqate KOMNOHEHT b B2 3kper

} #® Cosnars rpynny » Mporpamva
A Coxpanute yzen ana MPB % HokymeHt
B¢ 3arpysure aamn MPB Cease_c_CYEN

-

Pucynok 76 — Coznanue komnonenra [Iporpamma
Breigemuts kommoneHT I[Iporpamma#l u IIK BhI3BaTh KOHTEKCTHOE MEHIO, BhIOpaB B kKoTopom JIK
nyHKT PemqakTupoBarh madJIo0H, IEPEHTH B PEXKHUM PEIaKTHPOBAHUS MIPOTPAMMBI PUCYHOK /7.

Mporpararatt]
S
CTpykTypa Mporpardrel
I'Ipu:urpammam
ks @ﬁprgmembl
@ﬂDKEHbeIE NepereHHES

|an:-ﬁar|bH|:.|e NEpetieHHEIE

|j¢‘ UHE L
@EprKTgpbl

|BHELIJHHE B AHOTEE M

Pucynok 77 — PegaxtupoBanue aprymeHToB [Iporpammsl
Boinenennem JIK B nepeBe maGiona IIporpamma#l crpoku ApryMeHTHl BBI3BaTh TaOJMUHBIHN

pEeaKTOp apryMeHTOB HMKOHKOM B - co3/aTh B PEAAKTOpE

apryMeHToB 4eTbipe aprymenta X1, X2, X3, X4 u Bwixox Y. Ilpu stom nepsrie 4
apryMmenTa noinkHbl Ob1Th TUTA IN, a mocnenanii — OUT pucynok 78.
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falx 7 E oo kB a8

Jham "l‘un ‘Tm’x LEHHEX | 3HaYeHMe II0 §MOIYarao
X1 pboIN  [@8REAL

Xz g IN S8|REAL

X3 plaIl  [RE]REAL

X4 piaIN #9|REAL

' glg0UT  [BS]REAL

PucyHnok 78 — ApryMeHTBI pOrpaMMBbl

Beinenuts B nepeBe mabnoHa ctpoky Ilporpamma#l u B oTKphIBIIeMcs auanore BriGop s3bika
BbIOpaTh 51361k FBD pucynok 79.

& Buoi6op fawika [1porpavsampoBaHma

BriGepure A3bik NPOrpamMMUpOBaHHA PYHKLMA:

() ST nporpamma

(O SFC auarpamma

(O LD auarpamma

(O IL nporpamma

[ Cnpaeka ] [ MpuHaTE ][ OtMena ]

Pucynok 79 — Be16op si3b1Ka IpOrpaMMHUpPOBaHUS

[To naxartuto »SkpaHHoW KHONKU IIPpHMHATHL B OTKpPBIBIIEMCS OKHE pEIaKTopa MporpamMm C
OOBSIBICHHBIMH TIEPEMEHHBIMU CO3/1aTh MPOTpaMMy B COOTBETCTBHHM ¢ 3amaHueMm. J[lms BeiOopa

nanutpsl FBD 6510xk0B Heobxonumo JIK MblmM HakaTh Ha KHONKY @ IIOCJI€ YEero IMOSIBUTCA OKHO
BbiOopa FBD GnokoB pucynok 80. Ilpu paspaboTku mporpammbl BepxHue Bxoibl FBD OmokoB He
UCMONB3YIOTCA T.K. OHM TMpeJHa3HA4YeHbl JUII M3MEHEHUs INopsAgKa IepecyeTa OJIOKOB, a
UH(POPMAITMOHHBIMU BXOJAMH, SBJISIOTCS BXO/bI HAUWHAS CO BTOPOTO.

FED 6noku

1l

1

WHBepcua yetbipex Noruyeckoe Noruyeckoe
3 NEMEHTOB YMHOKEHUE YMHOKEHUE
YeTbIpEX

3NEMEHTOE

1111

“

Noruyeckoe Noruyeckoe
CAOMEHWE CAOKEHWE YETBIPEX
3NEMEHTOB

E

’ Noruseckue PyHKuMA ‘ MNoturoeble PyHKUMM I Apupmetuyeckue Pynkumm | TpuroHomen  »

Pucynox 80 — ITanurpa FBD 610x0B
Hnst peanmuzanmu  jormdeckod (QyHKIMU BbIOEpeM crienyromue OJoku: U3 pasuena Jlocuueckue
@ynkyuu FBD 6moxu unBepcus (1X), norndeckoe yMHOKeHHE (X&&Y u &&), NOrHyeckoe CIOKEHHE
(). Tlocme pasmemnieHuss Bcex OJOKOB JUISL pacCMaTpPUBAaeMOro MpuUMepa Mporpamma OyaeT
BBITJISIIETh CHEAyIOIMM 00pa3oM pucyHok 81.
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Pucynox 81 — IIporpamma Ha si3pike Texno FBD

C noMolpI0 HKOHKH Ha MHCTPYMEHTAJIBHOW IIAHEIM PENAaKTOpa WIH
«ropsiueil knaBuien» F7 ckoMnuinupoBaTh IMporpaMMy U yOeAMTHbCS B YCIEIIHOW KOMIMJISILIMM B

o B2
okHe Brixox (Output), BBI3bIBAEMOr0 W3 MHCTPYMEHTAJIBHOM MaHEIH C MOMOIIBI0 HKOHKU PUCYHOK
82.

b8 TRACE MODE Script Compiler +1.0

Mporpararaatl tmz compiled successtully

K.orannagna | OTnagka

Pucynok 82 — Pe3ynbraT ycrnenHoi KOMIHISLNUN TPOTrpaMMbl
MpuBA3Ka aprymeHTOB NporpaMmmbli

BrinonHuM npHUBS3KY apryMeHTOB MPOrpamMMbl K aTpuOyTaMm KaHasioB. Bri3BaTh CBONCTBa KOMIIOHEHTA
IIporpamma#l uepe3 KOHTEKCTHOE MeHIO. BpiOpaTh BKiIagKy APprymMeHTbl. J[BOIHBIM Ha)kaTHEM B
none IlpuBsizka npuBs3aTh apryMeHTHI IPOrpaMMBbl K aTpuOyTamM KaHaloB — aprymeHtol X1, X2,
X3, X4 k peanpbHOMY 3HaueHHUI0 kKaHaIoB X1, X2, X3, X4 pucyHok 83.

@ CroHpuryprponath ceaas gasCuctema.RTM_1.[1porpamma#1:2:X1_R

B 82 Cucrema A | Atpuytel | Aprymentel
=k ATM_1 1D | Nonvoe a S|l
|0 PeantHoe sHaveHWe
\ [= KaHane! [T Annapathoe sHaveHe
® 2 {2 Broavoe sHaverue
e Ixpanltl:] 3 CocroaHue
.F %1 |4 DocTosepHocte
5 TMepuoa nepecyera [sHaueHue)
.F X2 |6 TenaeHuua
.F %3 ~ |7 Wwrepsan
|8 Noaknoyerue
.F x4 9 BrixogHoe 3Ha4YeHue b ‘
a . v |8 >
‘ ATpUGYTEI/APryMeEHT I Tun arputyra
[I'Ipusﬂsa'rb KaHaJ'I] [I'IpuBﬂaaTb anuﬁy'r] [ Mpueaszka ] [ OtmeHa ;
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Pucynok 83 — CBs3b apryMeHTOB IPOrpaMMBbI C apryMEeHTaMu 3KpaHa J[BOWHBIM IIETYKOM B I1OJIE
IIpuBs3ka aprymenTa nporpaMmsl Y BbI3BaTh OKHO

HaCTpOWKM CBsI3M, BBIOpDAaTh B JIEBOM OKHE KaHal Kkijacca «Bbi3oB» Jkpan#l, a B IpaBoM OKHE
BBIOpATh BKJIAJIKy APryMeHTBI M yKa3aTh B Heil aprymeHT Y u KHOmnKoi IIpuBsi3Ka moaTBepAUTh CBA3b

pucyHOK 84.

= CroHurypuposath cBfab aaaCuctema.RTM_1.11porpamma#1:2:3xpan_1_1_Y @
= _ ;
8 58 Cucrema A | ATpuSyel | ApryMeHTel
=] wd RTM_1 H@g [ Tun— JrTun AaHHeIx 7: 3HaueHue no YMONGH |
X1 plalN  [BH]REAL
B Kananet %2 plgiN BEREAL
®. 3kpantit:l X3 halN  [RE)REAL
® X4 plalN  EHREAL
W2 eln0UT REREAL
& x2
€ 3 7
& x4
- ¥ | .
ATpUOYTEIAPryMEHTEI } Twun arputyra
[I'Ipusﬂsa'rb KaHan] [-|DMBF|36’Tb aprgmer-r] [ Mpueaska ] E OrtmeHa i

Pucynox 84 — CBsi3b BEIXOJHBIX apryMeHTOB B pesynbrate, Oynem uMers pucyHok 85.

b dl| WHpoprauma "‘:ﬁ'rnaru | AprymenTel \'»&Tpuéyrbl

B A v
Wma \ Tun ‘ Tun aaHHbIE 3HayYeHWe Mo YMoAYSHUIO ‘ Mpueazka ‘
®1_R B};IN -@VHEAL j ‘.-F-X1:F';at;r-10e 3HaYeHue [Cuc’re;.RTM_ﬂ
®2_R ealN @REAL .,:XZ:Peanbnoe 3HaueHue [Cuctema RTM_1]
®3_R ealN @REAL .F><3:Peanbuoe 3HaveHue [Cuctema RTM_1]
x4 R eialN - RE)REAL .FX4:F'eaanoe 3HavueHue [Cuctema RTHM_1)
kpaH_1_1_Ygl50UT L-‘@REAL ‘CS kpaHit1:1:Y [Cucrema RTM_1) .

&2

=
e}
P
=
)
g
(=%

CucremaRTM_1.1

Pucynox 85 — OxoHuatenbHast HacTpoiika cBsizu Ilocie 3aKpbITh OKHO CBOMCTB KOMITOHEHTA
IIporpamma#1.

3anycknpoekra

COXpaHHUTh MPOEKT C IMOMOIIBI0 HKOHKH H. Ha uHCcTpyMeHTanbHOW MaHeIM BbIOpAaTh KOMaHAY

U CKOMITHIIMPOBATh TEM CaMbIM MPOEKT ISl 3aIlyCKa B peajbHOM BpeMEHH. B HaBurarope npoekra
BbIeTHTh y3en RTM_1 pucynok 86.
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@) Pecypcel ‘ [E Kanans
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s?i: Cucrenma %ﬁ Jkpanttl:1
= ad RTM_1 :
i &
[= KaHans ‘

[
% WeTourukiu/MpuemHuK I @F o2
" @@ BUBAMOTEKM_KOMNOHEHTOB ‘ X3

%C MNporpammatil:2

Pucynok 86 — HaBurarop npoexra

BriOpath HKOHKY Ha WHCTPYMEHTAJbHOW MaHEIM M 3aMyCTUTh PEKUM HMCIOJHEHHUS.
Jnst coctaBineHust otdyera HE0OXOnAUMO B MeHIO Mailyl BBIMOIHUTH KOMaHIY
JIOKyMeHTHPOBATh MPOEKT Noay4eHHbIN *.html daiin HeoOxoaumMo pacrnedaraTh.

KOHTpOJ’IBH])Ie BOITPOCHI

Matematudeckas 00paboTKa JaHHBIX
ApXUBHpPOBaHME KAaHAJIOB y3J1a

1. SCADA cucrema TRACE MODE

2. Tpunnun pa6ors MonuTopa. Kanan TRACE MODE 6
3. O6ecneuenue paboThl pacrpeneneHasx ACY

4. PesepBupoBaHue

5. Astomoctpoenue

6.

1.

8.

ApXVUBUPOBAHME KAHAJIOB IIPOEKTA
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JlabopaTopHasi pabota Ne3 Peanu3anusi 0IHOKOHTYPHOM CCTeMbl ABTOMATHY€ECKOI0
peryaupoBanus npu nomomm SCADA—cucrembsl TRACE MODE

Iless padoThI: OCBOMTH METOAMKY MPOrPAMMHUPOBAHMS OJHOKOHTYPHOW CHUCTEMbI aBTOMAaTHYECKOTO
perymupoBanus npu nomom SCADA—cucrembr TRACE MODE Ha sizsike Texuno FBD.

IMopsinok BHINOJHEHUS JT1a00PATOPHOH PadOTHI

PaccmoTpuM peanu3anuio OJHOKOHTYPHOH CHCTEMBI aBTOMATHUYECKOTO PETYIUPOBAHUS TPU TOMOIIN
SCADA-cucremsr TRACE MODE Ha si3sike Texno FBD.

Pa3paborka mo0oro mpoekra aBTOMaTU3allMK BCErja HauyMHAETCs C 3amycka VHTerpupoBaHHON cpelnbl
paspabotrku (MCP). [lns ee 3amycka HeoOxomumo BeIMoNHUTH Komanay: TRACE MODE IDE 6
(base) m3 rpynmbl yCTAaHOBKM MHCTPYMEHTalbHOH cucrembl B MeHiO [Iporpammer WINDOWS wmm

“
. -~ .
JNBOWHBIM TieT9KOM JIK MBITIH 110 HKOHKE pabouero croiaa Windows pucyrok 87.

= MuterpupopatHan cpeaa paapaborku TRACE MODE 6 Q@@
Paiin [lpoert Bua OkHo Cnpaeka

BB -H|9[A4 %8
|1
- X oo BR g RE &8 »

Pucynok 87— MaTerpupoBanHas cpena pa3paboTku

[Tocne 3amycka ICP B Mento ®aiia BeiOpaTh komanny Hacmpotiku HC...
B mosBuBIIEMCS OKHE BBIOpAaTh Yposens cnojcHocmu W HACTPOMTH KaK MOKAa3aHO HA pHCYHKe 88:

@ Hactpoiku @

(&) Npocrait ) KomnaexcHblit

() Craraapresit (O HacTpausaembiii

Buaumo

CoxpaHute ana MPB

WnuoH

Ornanka

Koneeprep uz TRACE MODE 5§

bl Cuic

86i0Hb1 MROpaMM kTl pHEMHIKY

Aorua

a

KUMué,

Butniorexu

OrkpeisaTs WabAoH
CTpouTh KOAWPOBKY N0 TERHOAOT MW
Co3aaTb 0bEKT NPU KONMPOBAHWM M3 GUEAMOTEKM
PenakTop aprymeHTos
BasoBeiit peqaktop
PNa
Penakrop SQL
PenakTop nporpam
T T T T

Pucynox 88 — Hacrpoiiku UCP

3ateM BeIOpaTh OmiadKa ¥ HACTPOUTH KaK IMOKa3aHo Ha pucyHke 89.

39



= Hactpoiku E]

uc
o | [0 0T/a0KM CABAYIOLIMK TUNOB Y308
O6wue
Uposens coxHocT (g ~rv B oo (s TREEEH B 1 Factoy Consoe
|Bua = )
|Coxparire ana MPB MCNOAb30BaTE:
®n iinep c i rp:
Koneeprep uz TRACE MODE 5
on iinep Ges p 3KPaHOB
Pegakrop aprymenTos
Bas0Bbit peaakTop
PO
Peaaxrop SOL
Pegaktop nporpanm
I lotoso ] [ OtmeHa ] [ MpumeHuTE ] [3HaMeHMQ M0 YMONYSHUIO

Pucynox 89 — Hacrpoiiku UCP

[Tocne nposenennsix HacTpoek MCP HaxaTh kHONKY ['0TOBO.

B
Haxxatrem neBoW KJIABUIIM MBILIH 110 UKOHKE N WHCTPYMEHTAJILHOM MaHeIu CO3/1aJJUM HOBBIN
MPOEKT IIPU ATOM B OTKPBIBILIEMCS Ha 3KpaHe quanore pucynok 90.

" Hoeviw np

MpocToii CraHaaptHert  KomMnaekcHeIi

L Cospare j[ OTtMeHa ]

Pucynox 90 — Beibop Tumna npoekra

Brei6epem Ilpoctoii ctuis paspabotku. Ilocne naxartus neoi kiaBuimm Mbimm (JIK) Ha sxpaHHON
kHonke Co3zdamp, B 1eBOM oKHe HaBuratopa npoekra MmosiBUTCS A€PEBO MPOEKTA, C CO3AAHHBIM Y3JIOM
APM RTM_1l. Ortkpoem y3zen RTM_1 nBoitasiM memukom JIK, mpu 3ToM, B IpaBOM OKHE
HaBuraropa mpoexra oToOpasurcs colepkxumoe ysna — mycras rpynna Kanwaael u oguH KaHan
kinacca «BbizoB» DJkpan#l, mpenHasHaueHHBIH 11 oToOpaxkeHuss Ha y3ne APM  rpaduueckoro
9KpaHa pucyHok 91.

Hasurarop npoekta

X o BB D RE & B »

@) Pecypesl [E KaHanet
= s
?ﬁ Cucrema %C Ikpant:l
= | md RTM_1
[E KaHane!

q: MeTouHukud T premHIUKIA

+

% BUBAMOTEKW_KOMMOHEHTOB

Cuctema.RTM_1

Pucynok 91 — HaBurarop mpoexra
Co3paHue rpadMyecKoro sKpaHa
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JBoiinbiM memukoMm JIK Ha kommonenTe Jkpan#l OTKphIBaeM OKHO I'pa(UUecKOro peaaKTopa.
[MoaroroBuM Ha 3KpaHEe BBIBOA JAWHAMHYECKOrO TEKCTA [JIsI OTOOPaYKEHHsI YHUCICHHOTO 3HAYCHUS
BXOJIHBIX TICPEMEHHBIX alepPHOIMYECKOro 3BCHA MEPBOr0 MOPsaKa: KO HUIIMEHTa YCHICHHS O0BEeKTa
(Kob), moctosiHHOl Bpemenu oOwvekta (Tob), Bpemenu 3anasapiBanus (Tau); TIM]J] perymstopa:
ko3pdunument  ycunenus  peryasitopa  (Kr),  Bpemenn — unHterpupoBanus  (Ti),  BpemeHu
muddepennupoanus (Td); u Benmuunnel 3ananus (Zad).

BriOpaTe Ha HWHCTpyMEHTalbHOW MaHenu rpaduueckoro pemakropa ukoHky I'D Kuomka - . C
MOMOIIBI0 MBIIIK PAa3MECTHTh CEMb JIEMEHTOB B IOJIe IKpaHa KakK IMOKa3aHo Ha pUcCyHKe 92.

@) Pecypcel E Koo
& s
o B
[ Kananst
B Werourmu/Mpuertui
G Busnuoreru_komnonenTos

Cucrema ATM_1 3xpantil:1 5
1123, 266 [Snap OFF

Pucynok 92 — I'paduueckuii 3xpan

IepeiiTn B pexuM perakTUPOBAHHs HaXaTHEM ks KHOIIKM, 3aTeM IBOWHBIM miemykoM JIK BbI3BaTh
OKHO cBo#cTB nepBoro I'D pucynok 93.

CeocTEa 0GbeKkTa

oilKreorca

= [ | & |

Ceoiicteo } 3HaueHue
Nea cocToaHusa False
Mnockas False

Tercr K ofbexkra

W prigpT FS Shell Dig.8
User Tekcra e ——T. |
Sanueka

HMsobSpakeHue

e & p. P Uso6P. False

CKpbMe NpU cTapTe False
MNoackaska

BvueneHue s MPB False

Pucynok 93 — CpoiicTBa rpadguueckoro 3JeMeHTa

B none Texer BBectu «K o0bekTa». OTKpbITh OnaHk JdeiicTBus B u (npaBoit kHomkoW Mmbimm) I1K
packpbiTh MeHro CoObrtus  Ilo  mHamkatmio (mousePressed). BriOpath ©3 coucka KOMaHIy
JobaButp Ilepenars 3Ha4YeHHe, PACKPHITh MEHIO HACTPOEK BHIOPaHHOM KOMaH/bI pUCyHOK 94.
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@Knonka
B ¢

| 17
CeolicTeo 3HayeHue

il

_iCOﬁbITMFI

[+ mousePressed

% mouseR | JloGaeuTe MNepeaars sHaueHue |
Ho6aeute MNokasare/CKpBTE 3 AEMEHTEI
Hotaeure MNepemu Ha akpaH

|
Kon aoctyna 0 ‘
|
|
|

Ho6aeure MNocnate KoMMeHTapui
Ho6aeute MNocnate Nnoackasky
Ho6aeure Mocaate cTpoky
HotGaeure BeinoaHure

Pucynox 94 — Hacrpoiika Tumna nepegayu

B none Tun mepenaun (Send Type) BeiOpath U3 cricka BBecTn u mepeaarb
(Enter & Send) pucynok 95.

CeoicTEa 06bEKTS

= ¢
s B |
| CeoiicTeo 3HaueHue ‘
||Kog goctyna 0 i
| Cobibmua \
=/ mousePressed \
MoareepkaeHue False 1
Curtan False i
= MNepegate sHaveHue
Tun nepeaayu | Mpaman v |
3HaueHue Mpaman
Peaynurar Beectu 1 nepeaats
" HE-WMNK ‘
CTOYHUK WK
BoccraHaenueaTs 3HaveHue| | \
# mouseReleased DotasuTe ‘
Jo6apuTe NpoueHT wka)|
YmMHOMUTE
Paszgenure

Pucynox 95 — Hacrpoiika Tumna nepegauu
JIK B nosne Pe3yabTaTr BbI3BaTh TaOJMUHBIM pegakTop apryMeHTOB. B oTkpsiBiemMcsi okHe CBo#CTBO

NMPUBA3KH, HaXaB KHOIIKY B Ha €T0 IMaHCJIM UHCTPYMCHTOB, CO3/1aTb BOCEMb apryMmeHTOB 3KpaHa

7 BXoAHBIX U onuH BeixoaHo#. Bxomauoit (IN) mmm Boeixomuoit (OUT) Oymer aprymeHT, BBIOHpaeTCs
W3 HU3MAJAIONIEr0 MEHIO, MOSBIAIONIerocs npu nsoiHoMm miemuke JIK mo tumy aprymenTta (pucyHOK
96). deoitabiM memukoM JIK BbIIeInTh UMS apryMeHTa U M3MEHHTh €ro, BBems ¢ kiaBuatypsl «Koby
(3aBepiMTh BBOI HaxkatheM KiaBuimd Enter). TlonTBepmuTh CBsA3b C ITHM apryMEHTOM Ha)KaTHEM
KHONKH T'0TOBO AHAJIOrHYHBIM 00PAa30M HACTPOUTH BCE OCTATIbHBIC API'YMCHTHI.
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ECnoﬁcma NPHBAIRH E|®
X | BlEE o BB a0 FaA#

Wma [ Tun ‘ Tun aaHHBI: ! 3HaueHWe No YMoNYaHuio | MNpueazka J Paaru I pynna ‘ Ea.uamepeHua l KommeHTapuit

Kob [HREAL
Tob [24]REAL
Tau [RE)REAL
Ke [RE]REAL
Ti [RE)REAL
Td [RE)REAL
Zad [R8)REAL

Vihod glnOUT [REJREAL

L loToso H Ortmena ][ OTeAszate ]

Pucynox 96 — Co3ganue apryMeHTOB KpaHa
[Tocne mpuBsizku okHO CBOMCTBa 00BHEKTA BHITIISANT CICAYIOIUM 00pa3oM PUCYHOK 97.

CeolicTEa ofbekTa

ERLEKEN
CeolicTe0 | 3HaveHue
Kog aoctyna 1]
Cotbmua
= mousePressed
MoaTeepxaeHue False
CurHan False

= MNepegarte sHaueHue

Tun nepeaauun Beectu v nepeaate
3HaueHue

PesyneTar Kob

WeTounuk

BoccraHasnuears sHaveHue False
mouseReleased

Pucynok 97 — OxoHUaTeNbHBIN BUI OKHA CBOMCTB Ipa)uecKoro 3IeMeHTa

Zad.
AHaNoOru4HeIM 00pa3oM HAaCTPOUTH OCTalbHBIC KHOMKH T0b, Tau, Kr, Ti, Td,

I[JI?I OTO6pa)KeHI/I$I YUCIIOBOI'0 3HAYCHUS BXOAHBIX AaprymMcHTOB CO3JaAWM U
pasmecTum cemb ['D Ke# TTOKa3aHo Ha pucyHke 98.

ABC
Hnst storo aktuBupoBaB [ Haxxatuem JIK, pucyem obrmactu BpIBOJA TMHAMHYECKOTO TEKCTA,
3a/1aBas JIEBbIM BEPXHUM W MpaBbli HIODKHUHN yruibl menykom JIK.

R D:/Anexcanap/CTPCA/IaGbl TM6.3//12LR2. prj - MiiTerpuposannas cpeaa paapatoticu TRACE MODE 6 - Wa6/ions_skpanos.kpant 1 (=19
aiin Mpoexr [paska Cepewic Bua Orro Crpasxa
oo Sk x QR HD AR/ U ONEBNE d8BEE=Q1 L S -m-8-
RE-H O Ak 8 -5
Hapurarop npoekra x | T epar ‘ o
B-X o0 BE 0 RE B E » &
@) Pecypont B Ko K ofverra <reken K perymsmopa aexcr: [
= sus
T il o ge— [ o B e P
= wd RTM_1
[ Bpema sanasabisarus <TERET> Bpera AMPPEpeHUHPOBaHUA <TeKCT>
= Karans
B Vcrousmun/Tpuentiau 3ALAHUE <rexer>
# G Bubmoreru_komnoneros
¥
Cucrensa ATM_1 3xpanti:1 < >
658, 552 [Snap OFF

Pucynok 98 — Co3nanue rpadaeckix 31eMeHTOB
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[Tocne sTOro HEOOXOAMMO MEPEKIIOYUTHCSI B PEKUM pPEIaKTHPOBAaHUSA aKTHUBanuei [0 by . IBOIHBIM
menkoM JIK Ha ctpoke Tekct BbI3BaTh MeHI0O Bua mHamkanum pucyHok 99;

ABCTexct
E & | B | ¢
CeolicTe0 3HaveHue
Korrup
3anueka [ ]
Wpmar MS Shell Dig.2
BrbipaBHuBaHue Mo ueHTpy
Texer <Tekers
Bua uHaukaumu Het auHamusaumun
User excra |

CkpbiTe NpU cTapTe False

Moackaska
Bouenerve s MPB False

OcHosHanA NpUBA3KA l ]

Pucynok 99 — Hactpoiika naaukanuu
B oxne «CBoiictBa 00ObekTa», nBoiHbIM ImemukoM JIK mo cBoiictBy TekeT pa3BepHyTh ero. B
MOSIBUBIIEMCS TOANYHKTE BWA MHAMKANMM IIETKHYB 1O 3HadeHHio HeT nmHamu3anmu BeIOpaTh €ro
tun 3Hayenue (pucyrok 100).
HeT guHaruzalmm9
IHIYEHHE
Arg = FoHoT.
Arg »= KoHoT.
Arg & FaoHoT.
Argin Range

Pucynox 100 — BriGop Tvma nunaMuzanuu
B oTKkpbIBIIEMCS] MEHIO HACTPOMKHU ITapaMeTpoB AUHaMHU3auu pucyHok 101.

Tekcr {TEKCT
=" B MHAME SLAIM 3HayeHMe
MNpLenaska
=" P opraat Generic

Generc &0

Pucynok 101 — Okno npussizku Beibpath cBoiicTBo IlpuBsizka u cBsizats ¢ Kob.

JIONOMHUM CO3/IaHHBINA DKpaH HOBBIM ['D IUIsi COBMECTHOTO MPOCMOTpPA M3MECHEHHWH 3HAUCHHI KaHAaJoOB
y3Jla BO BpPEMEHHU U OTCICKUBAHUH TPEIBICTOPHH — TPEHIOM.

Ha oskpana pasmectum I'D Tpenn mius BeiBoga 3Hauenudt Zad u Vihod pucynok 102. OcHoBHBIE

Lo

==y, BeigemuB JIK

cBoiictBa I'D ocTaBUM 3amgaHHBIMU II0 yMonan@. [Tepeiimem BO BKIAIKy
ctpoky Kpusble, ¢ nomompio 1K =
CO3aJIMM JIBE HOBBIC KpUBBIC. HacTpoMM WX MPUBSA3KK K apryMeHTaM, TOJIIUHY U

[BET JIUHHH:
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L-E-=oE-

K perynsropa

Bpema Wrerpuposariia

Bpens auedepenunposatiin

\3=i$l

| Bnaverue

Paiin Mpoekr [paska Cepsuc Bua Okwo Crpaska
ool SRRy QAT AR/ eI OXNERNE = 08BE>9
@) Pecyocs B Kawam <rexcr>
=5 s
?* Cucrehid %r: Bpantil:1 T obmexra <TeKeT>
= ud RTM_1
E F— Bpenn 3anasabisaHis <TeKeT>
B, Merounmku/Mpuemii T
¥ € Bubmorexu_KomnorerTos
Cucrema.RTM_1.3kpanttl:1 <

i

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

JIBoiinbM menukoM JIK Mblmm B mosne TpeHAa oTKpbiBaeM okHO CBOMCTBa TPeHJAA M INEPEXOAUM Ha
BkiIaaky Kpusble. Haxxumas [1K mbimm B mosie kpusbie 3amaeM aBe kpusbie Zad u Vihod, a B mose
IPUBS3Ka MPUBSA3BIBAEM CO3JaHHbIE KPUBBIE K 33/1aHUIO M BBIXOY KaK IOKa3aHo Ha pucyHke 103.

Pucynok 102 — Pa3menienue Tpenaa

CeolcTBa 0fbekTa

| (= Tos gl
EREE
|| CeolicTe0 l 3HaveHue o
Kpusue
= Kpusasal [Zad)]
3aronoBok
MNpueaska Zad
WHTepnpeTupoBaTh Kak 3HaueHUe
lger P
CTune AMHWU
ToAwmHa AUHUM 0
Twun MeTok Her meTok
Popmar Z%aq
Crunb npu I<>0uW=0 ------------mmmmommoe
Crune npul=0uw= ———— — —
Ctunb npul<>0uw=1 —--—--—--—--—o—--
Makc. sHaveHue 100
MuH. 3HayeHUe 0
WHrepnonvposanye (1o nepuyoay peaneHoro Bpeme
= Kpusaa2 [Vihod
3aronosok
MNpueaska Vihod
WMHTepnpeTUpoBaTh Kak SHaYeHue —
lger ——
Crunb AUHWU
ToAWMHE AUHKK 0
Tun MeTok Het meTok
Popmar *%aq -

Pucynok 103 — CBoiictBa TpeHa

Coznmagum mo aprymentam Kob, Tob, Tau, Kr, Ti, Td, Zad, Vihod, ma6iona sxpaHa HOBbIE KaHAJIbI 1
oTpefakTupyeM ux npuBs3ky. B cioe Cuctema otkpbiTh y3ea1 RTM 1. C momombto 1K BI3BaTH

MpueasKa aprymeHTa 3KpaHa K KaHany
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KOHTEKCTHOE MEHIO CBOMCTBA KOMIOHEeHTa DKkpan#l u BbiOpath komanay CBoiicTBa pucyHok 104.
BriOpath Brimaaky Aprymentsl, JIK, npu Haxaroi knasuine Cntrl, Bergenuts aprymentst Kob, Tob, Tau,
Kr, Ti, Td, Zad, Vihod 1 ¢ moMoI1[pt0 HKOHKH CO31aTh HOBBIC KAHAJIBI.

Wneoprmauua Paoaru AprymMeHTel ATputyre!

| 22 ZE | o B 5 & ~] g A
Wma Tun Tun aaHHbIx 3HAUSHUE MO YMOAYSHUIO Mpusaska Fanaru | Fpunna
Kob eigiN | REREAL WK b PeancHoe shavenie (Crorena H1M_1]
Tob elalN [REREAL ®_Tob Peancroe shaverue [Cuctena RTM_1)
Tau elalN REAL @ TauPeansHoe sHauerue [Cuctema RTM_1)
Kr edalN REAL ®_ Kr-PeansHoe sHauerue [Cuctema RTM_1)
Ti elalN fREAL & TiPeansroe snauerue [Cuctema RTM_1)
Td edalN REAL ®_ Td:PeancHoe sHaueHue [Cuctema RTM_1)
Zad edalN REAL ®_Z5d:Peanchoe shavetue [Cuctema RTM_1]
Vihod E=0UT BEREAL @ vihod:Bxoaroe sHaueHue [Cuctema RTM_1)

Pucynok 104 — OxHO CBOICTB 3KpaHa
B pesynbrate, B y3ne RTM_1, OyayT aBTONOCTPOESHBI CIEAYIOIHE KaHAbl PUCYHOK
105.
KaHanb

=
%C Jrpanil:l

Kob

|
'

Tob

Tau

Kr

Ti

Td

SR R g

Zad

Yihod

&

Pucynox 105 — ABTONOCTpOEHBI KaHAJIbI
Co3spaHue nporpammbl Ha A3biKke TexHo FBD

Hnsa cozpanust FBD-nporpaMMbl ¥ MOAKIIOUEHHSI €€ K MPOEKTY HYKHO BBIIOJIHHUTH CIIEAYIOIINE
oreparuu:

- pa3MecTuTh HeoOxomumble (yHKIHMOHAJIbHBIE OJOKM B pabodem mnose FBD-
penakTopa;

- COEIMHUTH HYXKHBIE BXOBI U BBIXO/IbI OJIOKOB, 00pa30BaB €IUHYIO TUATPAMMY;

- 3aJ1aTh apTYMEHTBI, IEPEMCHHBIC U KOHCTaHTHI POTPAMMEI;

- npuBs3aTh BXOHbI/BBIXOAbl FBD-auarpammbl K aprymeHtam, MepeMEHHBIM U
KOHCTAHTaM IIPOTrPaMMBbI;

- CKOMITHIIMPOBATH IPOT PAMMY
CozganuM mporpamMmy, KoTopass OyJIeT pealn30BbIBaTh OJAHOKOHTYPHYIO CHUCTEMY AaBTOMAaTHYECKOIO
perymupoBanus. [nst storo IIK mo y3ny RTM_1 BbI3BaTh KOHTEKCTHOE MEHIO BhIOPATh MOAMEHIO
«Co3nats koMnoHeHT» 1 BbIOpaTh JIK B Hem kommoHeHT IIporpamma prcynok 106.
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|’@ Cozaarte KOMNOHEHT 3 [E] 3kpan
#3 Cozaars rpynny » Nporpamva
A Coxparure ysenana MPE | R Ookyment
B¢ 3arpysurs aamn MPB Cease_c_CYEN

—

Pucynox 106 — Coznanne komnonenta [Iporpamma

Boeigenuts kommonent IIporpamma#l u IIK BbI3BaTh KOHTEKCTHOE MEHIO, BBIOpaB B koTtopom JIK
nyHKT PenakTupoBarh madJIOH, MEPEHTH B PEKUM pelaKTHPOBAHUS MporpamMmsbl pucyHok 107.

Mporpatdrail

S

CTRpYkTYpa Mporpardkel

I'Ipc-rpammaﬂ'l

@ﬁprgmembl
@ﬂDKaanbIE NeperdeHHES
@anﬁaanble NepeteHHEIE
|j¢'gHKu.HH
@ETDHKTHDI:I
@BHELUHHE OUEAHOTER M

Pucynox 107 — PenaktupoBanue aprymenToB [IporpaMmbl

Beinenennem JIK B nepeBe mabnmona IIporpamma#l cTpokn ApryMeHTBI BbI3BaTh TaOIWYHBIN

pPEIaKTOp apryMEHTOB HMKOHKOW By CO37IaTh B PENAKTOPE apryMEHTOB CICAYIOIINE apryMEHTHI
nporpammer Kob, Tob, Tau, Kr, Ti, Td, Zad,. I[Ipu stom aprymentst Kob, Tob, Tau, Kr, Ti, Td, Zad
nomkubl O0biTh THHA IN, a Vihod — OUT pucynok 108.

o - X%z (0o kB[ A

lPIma :Tm Ty mamsmx | SHaYeHMe II0 FMOITY aryao
EKob plaIV  [@HREAL
|Tob paIN  [R¥REAL
%Tau ptaI¥  [R¥]REAL
Rx paIN  [RH]REAL
Ti plgIN  [SHREAL
;Td phaIl  [RY]REAL
zad gV [R¥REAL

Wihod glg0UT  (§G|REAL

Pucynok 108 — AprymeHTBI IporpaMMBbl

[enxnys JIK B gepeBe mabnona crtpoky Ilporpamma#l u B oTKpbIBIIeMcs auanore Beibop si3pika
BbIOpath 51361k FBD prcynox 109.
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& Boi6op fAanika [porpavsnpoBaHma @

BriSepuTe ASbIK NPOrPaMMUPOBEHUA PYHKUMM:

() ST nporpamma
() SFC auarpamma

(O LD auarpamma

O IL nporpamma

[ Cnpaeka ] l MpuHaATE ][ OtMeHa ]

Pucynok 109 — Bri6op si3pika mporpaMMHpOBaHUs

[lo mnaxatuto oskpaHHoW kHonku IIpMHATHL B OTKpBIBIIEMCA OKHE pelakTopa MporpaMm C
OOBSBIICHHBIMA TE€PEMEHHBIMH CO3/1aTh IPOrpaMMy B COOTBETCTBMM C 3amaHueM. Jlius BbeiOopa

namuTpbl FBD 61mokoB HeoOxoaumo JIK MbIm Ha)kaTh Ha KHOTKY :@ [I0CJIE YEro MHOSBUTCI OKHO
BbiOopa FBD GmnokoB pucynok 110. Ilpu pa3zpaborkm mporpammsl BepxHHe Bxoabl FBD 6mokoB He
UCTONB3YIOTCS  T.K. OHU MpPEJHA3HAYCHBI U W3MEHEHHWS TOpsAaKa Tmepecdyera OJIOKOB, a
WH(OPMAITMOHHBIME BXOJaMH, SIBJISIOTCS BXOJIbI HAUHHASI CO BTOPOTO.

FED 6noku E]

1L
1111

WHeepcua YeTbipex Norudeckoe Noruyeckoe
3NEMEHTOB YMHOKEHWE YMHOKEHUE
yeTbIpex

3NEMEHTOB

1111

4

Noruyeckoe Noruyeckoe
cnoxeHue CAOKEHWE YEeThIpex
3EMEHTOB

B

Noruyeckue PyHKUMK " MNo6uroeble PyHkuMKM | ApudmeTuyeckue PyHkuud | TpuroHomer  #

Pucynoxk 110 — [Tanutpa FBD 610k0B

Jnst co3maHusl CUCTeMBbl YIIpaBlieHHs BbIOEpeM creayiolnude ONOKu: H3 pasnena Apugmemuueckue
Oynxyuu FBD 6ok Beruutanue (X-Y); u3 pasaena Peeyiuposanue FBD 6s0k mozenp oobekTa (OBJ)
u 3BeHo PID (PID). ITociie pa3smemeHus Bcex OJOKOB MporpamMma OyJeT BBINIAACTh CIEIYIOIIUM
obpazom pucyHok 111.

ey ] o S Y
Zad j % ofb——mp : NP :
5 Y L —KP DK :
' ' 2B:1 | +—KD Q T Q — Vihod
: ' LK e L :
—Inax | —sns
—iN ' 0.E
1.0 i
Kr

Td
Ti
Kob
Toh
Tau

Pucynok 111 —IIporpamMma peanusaniv CUCTEMBI YIIPABJICHUS
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C moMOUIBI0 HKOHKHU HAa WHCTPYMEHTAJIbHOW MaHENu pelakTopa WIH
«ropsyeil kmaBumei» F7 ckoMmumupoBaTh MporpaMMy U yOeAMTHCS B YCHEIIHOW KOMIUJISILIMM B

o B
okHe Brixox (Output), BBI3bIBAEMOr0 W3 MHCTPYMEHTAJIBHONH MAHEIH C MOMOIIBI0 HKOHKU PUCYHOK
112.

bl TRALCE MODE Scrpt Compiler 1.0

Mporpararatt] .tz compiled successiully

F.aranmaALMA Otnaoka

Pucynok 112 — Pe3ynbTat ycriemrHoi KOMIMIISIIAH TPOTrPaMMBbI

3.3.4 TpuBsizka apryMeHTOB IPOrPaMMBbI
BbinosHUM NpUBSI3KY apryMEHTOB IporpamMmbl K arpuOyTaM KaHajioB. BbI3BaTh CBOMCTBa KOMIIOHEHTa
IIporpamma#1 yepe3 KOHTEKCTHOE MEHIO. BrIOpaTh BKiIaKy APryMeHTHbl.
JBoitubiM memukoM B mnosie IlpuBsizka aprymeHta nporpammbl Y BbI3BaThb OKHO HAacTPOWKM CBSI3H,
BbIOpaTh B JIEBOM OKHE KaHal kiacca «Bbi3oB» Jkpan#l, a B mpaBoM OKHE BBIOpaTh BKJIAJIKY
AprymMeHTHl M yka3ath B Hell aprymeHT Vihod u knomkoii IIpuBsi3ka MoaTBEpANTH CBSI3b PHCYHOK
113.

= CxoHdpurypuposath ceaas anaCucrema.RTM_1.lporpamsa#1:2:3upan_1_1_Vihod @

= 525 Cucrema A | ATpusyel | AprymenTel
= wi RTM_1 __lf1Mq Tunw ._Turpg‘ar_mblx 3HaueHue no gmon*i
Kob  plalN (BSJREAL ‘
ES Karar Tob  plolN [SHREAL
®- 3kpantil:1 Tau plalN (@E)REAL ‘
® Koo K plaiN  REREAL
Ti plalN [BEREAL ‘
€ Tob Td  phgiN  REREAL
® 1. Zod glalN BEJREAL ‘
Vihod gla0UTR8]REAL :
8- ki =
—_ il < |
ATpUEYTEIAAPryMeHTbI 1 Tun arputyra
[I'IpusqsaTb KaHan] flpusqsarb aprgmeri [ Mpueazka l E OtmeHa ;

Pucynok 113 — CBs13b BEIXOJHBIX apI'yMEHTOB
AnanornuyHo B mnosne IlpuBsizka npuBs3aTh apryMEHThl MNpOrpaMMbl K aTpuOyTaM KaHajoB —

aprymentsl Kob, Tob, Tau, Kr, Ti, Td, Zad k peansHomy 3HaueHuto kanaisos Kob, Tob, Tau, Kr, Ti,
Td, Zad pucynox 114,
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= CroHpurypuposath ceaas gnaCucrema.RTM_1.lMporpasma#1:2:Kob R

B 58 Cucrema AL | ArpudyTel l AprymerTs! |
= ad RTM_1 D }l‘lonnoeumn S
2 0  PeantHoe 3HaveHue B
[E KaHane! 1 AnnapaTtHoe 3HayeHue
® : 2 BxoaHoe sHaueHWe
kAt 3 Cocroanue
.F Kob 4 JlocToepHocTe
5 MNepuoa nepecyera [sHayeHue)
.F Tob 6  TeHaeHuua
.F Tiii 7 WHrepsan
8 Moagknoverue
.F Kr 9 BeixogHoe 3HaveHWe v
- v S >
‘ ATpUByTEI/APryMEeHTE ’_lun arputyra 7‘
[HDMBHSEﬂ'b KaHan] [ﬂpuaqsarb arpuﬁyr] I Mpueazka ] E OtmeHa i

Pucynox 114 — CBsi3b apryMeHTOB IMPOTrpaMMBI ¢ apryMeHTaMu 3kpaHa B pesysibTate, Oygaem uMeTh
pucyHok 115.

X }_l-’lnr.i;:opmauun ‘ “Pnaru ‘\ADI’!MEHTbI ivhﬁaéyrbl \

EEEEErEL AL Y v i s

Wma Tun ‘ Twn aaHHbIX ‘ S3HaYEHWE N0 YMONYSHWIO [ Mpueaska ‘ P naru
Keb R BJQIN REAL “F Kob:PeansHoe sHaverue [Cuctema RTM_1)
Tob_R phalN  (BHJREAL ®: Tob:PeansHoe sHauerme (Cuctema ATM_1)

o Tau R palN HEAL .FTau:F’eaanoe zHayeHue [Cuctema RTM_1)

bR KR ealN @HEAL .F Kr.PeaneHoe aHavenue [Cuctema RTM_1)

E TiR palN @{]HEAL .FTi:Peaanoe aHaveHue [Cuctema RTM_1)

S Td R ealN @‘:}REAL .FTd:Peanbﬂoe 3HaueHue [Cuctema RTM_1)

a Zad_R ealN HEAL .FZad:Peanbuoe 3HaveHue [Cuctema RTM_1)

1 3xkpaH_1_1_Vihodglm OUT @REAL .C3KDath :1:¥ihod [Cuctema. RTM_1)

(=3
=
=
=

o

o

Pucynok 115 — OxonuatenbHas HacTpolika cBsa3M [locie 3aKpbITh OKHO CBOMCTB KOMIIOHEHTA
IIporpamma#1.

3anycknpoekra

CoxpaHUTh MPOEKT C MOMOILBI0 MKOHKH = . Ha mHCTpyMeHTanbHON maHenn BBIOPATh KOMaHITy
(coxpanuts 111 MPB) n ckoMnuiaupoBaTh TEM CaMbIM NPOEKT I 3allycka B pealbHOM BpeMeHU. B
HaBUTaTOpe MpoekTa BbyienuTh y3ea RTM_1 pucynok 116.

Hagurarop npoekTa

X oo BB ) RE & B B
@) Pecypcel : [E Kanamw
¢ ?“s Cuctema l: 3rpanil:l

= wd RTM_1 S
. [E KaHanb! QF reb
B Werourmku/Mpuemiru EbF e
¥ @ BubnuoTeKU_KoMNOHEHTOR EbF Tau
EbF Kr
&
B g
B 2

B vinod

C Mporpammatil:2
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Pucynok 116 — HaBuraTop mpoekTa
BbIOpaTh HKOHKY Ha MHCTPYMEHTAJILHOW MaHEeIU U 3alyCTUTh ni odaiinep.

B pexume ucnoyiHeHus 3ayCTUTh POrPaMMy C TOMOIIBIO HKOHKH
Jlnst cocTaBieHUss oTdyera HEOOXOAMMO B MEHIO a1 BBHIOJHUTH KOMaHIy
JIOKyMEeHTHPOBATh NPOEKT Ioay4deHHbIN *.html daiin HeoOxoauMo pacredaraTh.

KoHnTpoJibHBIE BONIPOCHI

[Tpuanun padotsl MonuTopa. Kanan TRACE MODE 6
Ob6ecneuenue paboTsl pacnpeneneHHbIx ACY
PesepBupoBanue

ABTONIOCTpOEHHE

MaremaTnueckas 00padoTKa JaHHBIX
ApXMBHpOBaHUE KaHAJIOB y3J1a

ApXVUBUPOBAHNE KAHAJIOB IIPOEKTA

OTueT TpeBOr U reHepanus coo0IeHn

©oON A~ wDd P

I'paduueckuit muaTEpdEiic oneparopa
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JlabopaTopHas padora Ne4 Cunrakcuc Texuo IL

JIao 4
Cunrtakcuc Texno IL

[Tporpamma Ha s3eike Texno IL mpeacraBiseT co0oi mocinenoBaTeIbHOCT, HHCTPYKIMii. Kaxxnas
WHCTPYKIUS JOJDKHA HAYMHATBCA C HOBOM CTPOKM M JIOJDKHA COAEPKATh OMEPATOp C ONIUOHAIBHBIM
MOIAM(UKATOPOM U, JJI HEKOTOPHIX ONepaluii, O1H WK 0oJjiee onepaHao0B, pa3/IeIeHHbIX TPOOeTaMu.
Mexny HMHCTPYKLUMSMH MOTYT pAacHoJlaraTbCsi IyCTble CTPOKM. KOMIOMIATOp HE YYBCTBUTENIEH K
peructpy, 1.e. unctpykuuu add var_002 u ADD VAR_002 paBHO3HAYHBI.

IIpumeps! |L-uncTpykumii

ADD VAR_000 2.6

LT VAR_000 VAR_001

JMPC labell

GT VAR_001 20

JMPC label2

LD 278

labell: CAL FUNCTION_000(VAR_000, VAR_001)

label2: ST VAR_001

[Ton akkymyasTopom B Texno |L moHumMaeTcst XpaHUIMIIE TEKYIIETO pe3yabTaTa BIYUCICHUN (B
9TOM KauecTBE BBICTYMAeT OAMH M3 PErucTpoB mpoueccopa). [anee B omucanuum sizbika Texuo IL
3HAYCHUE aKKYMYJIsiTopa 0003HauaeTcs cinoBoM result. dynknus Ha s3pike TexHo IL BozBpamaer result.

Texno IL nognepxuBaer onHOaAPECHBIN U ABYXaJAPECHBIN PEKUMBI 3alIMCH MHCTPYKLMH, KOTOPbIE
OIEpUPYIOT C JIBYMs omnepaHaamMu. B mepBoM ciydae NHEpBBIM OIEPAaHIOM SBIAECTCS AKKyMYJIATOD,
KOTOPBII OITyCKaeTCs IPH 3alIMCH, BO BTOPOM CJIydae YKa3bIBarOTCA /1B ONEepaHa.

IIpumep

B nanHOM mpuMmepe npeacTaBiieHa 3anuch Ipoleaypsl & = a + b B oqHoaapecHOM U IByXaapecHOM
pexume. OHOaIPECHBIN PEXKUM:

LDa //result=a

ADD b /Iresult=result + b

ST a /la=result

JIByXaJIpecHbIl peXUM IMO3BOJISIET 3aMIUCATh Ty K€ OIEPALNI0 KOMIIAKTHEE:

ADD ab /fa=a+Db

B IL-nporpamMMe MOT'yT HCIIOJIB30BAaThCS METKU U KOMMeHTapuu. [IpaBuia ux 3aaHus aHaJIOTUYHBI
npasuiam Texuno ST.

Omnepatopsl n Mmoaudukaropsl Texno IL

K aumM otHOCSTCS:

— momudukarops! Texso IL;

— OIIEPAaTOPHI OOMEHA C AKKYMYVJIATOPOM,

— joruyeckue oneparopsl TexHo IL;

— apudmernueckue oneparopsl Texno IL;

— onepatopsl cpaBHedus Texno IL;

— oIepaTopsl nepexoaa M Be3oBa dyukiuu Texmo IL.

Mopuduxaropsi Texno I1L

Momudukaropsr Texno IL — 310 mutepst N, C u X, koTopble MOT'YT OBITH MPUIIKCAHBI CIIpaBa K
UMEHH psijia OepaTopoB.

Moaudukarop N o003HayaeT Joruueckoe oTpulianue onepanaa. Hampumep, HHCTpYKIUS

AND a

uHTepnperupyercs kak result = result AND a, a uncTpyKIius
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ANDN a
uHTepnperupyercs kak result = result AND NOT a.
s onepatopoB JMP, CAL u RET:
— moaudukarop C o0o3HAYaeT, YTO WHCTPYKLHUS BBINOJHAETCS B TOM Cly4dae, €CJU pe3yJbTaT
IpeABITYyIIEeH olepaly CPaBHEHHSI UCTHHEH;
— MoaudukaTop X 0003HaYaeT, YTO MHCTPYKIIKS BBIIOJIHACTCS B TOM citydae, eciu result = TRUE.

OnepaTopsl 00MeHA ¢ AKKYMYJISITOPOM

B Tabmuie 1 mpeacTaBieHsl orepaTopbl 0OOMEHa ¢ aKKyMYJIISITOPOM.

Tabnuya 1
CuHrakcuc JlommycTuMBbIi [HeiictBue
MoAH(UKATOD
LD operand N result := operand
ST operand N operand := result

3HaK «:=« B Tabnuie 1 o603HavaeT onepauuio NpuCcBauBaHus.

B kauecTBe omepaHaa MOXKET HCIOJIB30BaTHCA YHCICHHAs WM OyieBa mepeMeHHas. B kauecte
orepana onepatopa LD mMoxeT ucronb30BaThCst YUCIIO.

OTimuHOE OT HYJI 3HAYCHHE aKKyMyJisiTopa nHTtepnpetupyercs kak T RUE, ayneBoe — kak FALSE,
MOSTOMY 3HAUEHUE aKKyMyJsATOpa MOXKET ObITh MPHUCBOCHO KaK YHUCIEHHOW, Tak U OyieBoil
MEPEMEHHOM.

IIpumep

VAR VAR _000: INT :=10; END_VAR
VAR VAR _001: BOOL := TRUE; END_VAR
VAR VAR _002 : BOOL; END_VAR
LD 8 /lresult := 8

ST VAR _000 //VAR_000:=8

ST VAR 002 //VAR_002 := TRUE
LD O /lresult :=0

ST VAR 001 //VAR_001 := FALSE
LD VAR 001 //result:= FALSE

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

Jlornueckue oneparopnl Texno IL

B taGnuie 2 nmpeacTaBieHbl TOTHYECKUE OMePaTOpPHI.

Tabauya 2
CunTakcuc JonmycTumplit JleiicTBue
MOJIH(PHUKATOP
S operand operand := TRUE (cM. mpumeuanue)
R operand operand = FALSE (cM.
[pUMEYaHue)

AND operandl N result := operandl := operandl AND
operand? operand?

OR  operandl N result := operandl := operandl OR
operand? operand?

XOR operandl N result := operandl := operandl XOR
operand? operand?

53



[Tpumeuanue. OnepaTop BBINOJIHIETCS TOJIBKO TOrAa, Kornaa result = TRUE,

B kaudectBe omepaHI0B MOI'yT MCHOJIb30BaThCs OyJieBbl MepeMeHHble. BTOpbIM onepaHioM MOXeT
ObITh uKCIIO (HO HE YMCIIEHHAs TEPEMEHHas), KOTOPO€ HMHTEPIPETHPYETCsS CIEAYIOUIMM 00pa3oM: He
paBHo 0 — TRUE; pasno 0 — FALSE.

BrmonHenue onepatopoB R u S He U3MEHsIeT 3HaYeHUS AKKyMYJIISITOpa.

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 /IVAR_002:=TRUE

R VAR _002 /IVAR_002:=FALSE

AND VAR _001 VAR _002 //result:=VAR_001:=FALSE
LD 1 /Iresult:=1

S VAR 001 /IVAR_001:=TRUE

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

Apudmerndeckue oneparopnl Texno |L

B taGmuie 3 npeacrasiensl apudMeTHYECKUE ONEPaTOPHI.

Tabnuya 3
CunTakcuc JeiicTBue
ADD operandl operand2 result := operandl := operandl + operand?2
SUB operandl operand?2 result := operandl := operandl — operand?2
MUL operandl operand2 result := operandl := operandl * operand?2
DIV operandl operand?2 result := operandl := operandl : operand2

B kauecTBe oOIepaHIOB HCIOJIB3YIOTCA YMCIICHHBIE IIEPEMEHHBIE, B Ka4eCTBE BTOPOrO OIEpaHAa
MOXCET UCITOJb30BATHCA YHUCIIO.

ApI/I(l)MeTI/I‘IeCKI/Ie OnepaTopbl HE NOIMYCKAIOT UCIIOJIb30BAHUA MO}II/I(i)I/IKaTOPOB.

IIpumep

VAR VAR_000: REAL :=20; END_VAR

VAR VAR_001: LREAL :=30; END_VAR

ADD VAR_00010  //result := VAR_000 := 30

MUL VAR_001 9 /lresult := VAR_001 := 270

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

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

Omneparopsl cpaBHenust Texuno |1L

B Tabnune 4 mpeacTaBieHbl OepaTopbl CpaBHEHUS.

Tabnuya 4
CunHTakcuc JeiicTBue
GT operandl operand2 result :== TRUE, ecau operandl > operand2
GE operandl operand2 result := TRUE, eciu operand] >= operand2
EQ operandl operand2 result :== TRUE, ecnu operand]l == operand2
NE operandl operand2 result := TRUE, ecnu operandl <> operand2
LE operandl operand2 result := TRUE, eciu operand]1 <= operand?2
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CuHTakcuc JeiicTBHe
LT operandl operand? result := TRUE, ecnu operandl < operand2

B kaudecTBe omnepaHI0B HCIONB3YIOTCS YUCIICHHBIE MEpEeMEHHbIe, B Ka4eCTBE BTOPOrO OIepaHja
MOYKET HCIIOIb30BAThCS YUCIIO.

OmnepaTopsl cpaBHEHHSI HE JOMYCKAIOT UCIOIb30BAHUS MOIU(PUKATOPOB.

OmnepaTopsl cpaBHEHUS, Kak MpaBuiio, npeamectsyoT onepatropam JMPC, CALC u RETC. Eciu
pe3yabTaT CpPaBHEHUS JIOKEH, HMHCTPYKIMH CpPAaBHEHHS HE W3MEHSIOT 3HAa4YCHUS AaKKyMyJsiTopa, a
nocnenyronmii oneparop JMPC, CALC uin RETC urnopupyercs (naxe ecnu result = TRUE).

IIpumep

VAR VAR_000 : INT := 20; END_VAR

VAR VAR_001 : INT := 30; END_VAR

VAR VAR_002 : BOOL; END_VAR

LD 1 /lresult :== TRUE

GT VAR _000 VAR _001 //pe3ynbTaT cpaBHEHUS JIOKEH,

/IT.x. (20<30), akKyMyJIATOp COXpaHsET CBOE

//3nauenue (TRUE)

RETC //IRETC urnopupyercs

LD VAR_002 /lresult := FALSE

LT VAR_000 VAR 001 //pe3ynbTat cpaBHEHUSI HICTUHECH

Ilresult := TRUE

CALC fff(VAR_000) //Bbi30B (GyHKIHMH ITIPOU30HIET

Omnepatops! nepexoaa u Boi3oBa pynkuuu Texno IL

B Tabnuine 5 mpeacTaBieHbl omepaTophl Iepexoa U BhI30Ba () YHKIUH.

Tabruya 5
CuHrakcuc JlommycTuMbIi JeiicTBue
Mo U (HUKATOD

JMP ums_metku C, X MEePEXo] K CTPOKE C YKa3aHHOU
METKOH

CAL ums_dynxmun(vall, C, X BbI30B (DYHKIIMU WM (PYHKIIHH -

.. valN) OJ0Ka

RET C, X BBIXOJI 3 MPOTrPaMMBHlI,

GbyHKIMY UM GyHKIUKU-010Ka

OmnepaTtopsl mepexojia BBIMOJHAIOTCS, €CIM CTPOKa C YKa3aHHOW METKOM HaxOAWTCS B TOM e
POrpaMMHOM KOMITOHEHTE.

CAL u CALL sBnstoTcs paBHO3HAYHBIMU oOllepaTopamu. B Kpyribix CKOOKax depe3 3amsTyro
YKa3bIBAIOTCSl 3HAYEHUS, NepeaaBaeMble B QyHKIHO. Mexay nMeHeM QyHKIHUH U KPYTIBIMA CKOOKaMu
npoben HeoOs3aTeneH. Yucno mepegaBaeMblXx B (PYHKIMIO 3HAYEHUH JOHKHO OBITH PaBHO YHCITY
apryMeHTOB, 3a/IaHHBIX JJIs1 9TON (YHKIIHH.

ITpu BemonHeHuu oneparopa RET u ero pasnoBuaHoCcTel GyHKIHS Bo3BpaliaeT 3HaueHue result.

Omnpexnenensl cnenyronme MOAU(GUKAIUU TaHHBIX OMEPaTOPOB:

JMP, CAL, RET — cooTBeTCTBEHHO omepaTtop 0e3yCIOBHOIrO mepexoaa, 0€3yCclIOBHOTO BbI30BA H
0€3yCIIOBHOT'O BBIXO/IA.

JMPX, CALX, RETX — coOTBETCTBEHHO OIEpaTop YCJIOBHOIO IMepexo/a, YCIOBHOIO BbI30BA U
YCIIOBHOTO BbIXoAa. MHCTpYKIIKs, coepskaiias JJro00i UX 3TUX OMEPaTOPOB, BHIMOIHIETCS TOJBKO TOTIa,
korzaa result=TRUE, B npoTuBHOM ciTyuae HTHOPUPYETCSI.

JMPC, CALC, RETC — coOTBETCTBEHHO OIEpaTop YCIOBHOTO IMEpPEeX0/ia, YCIOBHOTO BhI30BA U
YCIOBHOI'O BBIXOJa. OTHU ONEPAaTOpPbl CIEAYIOT HEMOCPEACTBEHHO 3a OINEpaTOpOM CpaBHEHMSL.
Wuctpykius, coaepskamias 000 UX 3TUX ONEepaTOpOB, BBHIMONHAETCS TOJNBKO TOTJa, KOrjaa pe3yibTaT
MPEBIAYIIEH Oepallii CPAaBHEHUSI UCTHHEH, B IPOTHBHOM CIIy4ae UTHOPHPYETCSI.
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Omnpenenenue nepeMeHHbIX U KOHCTAHT

Bun koHCTaHThl uiau nepeMeHHo# (rjo0asibHasi, JIOKaJIbHAS) 3a4aeTCsi OMEepaTOpOM, C IMOMOIIBIO
KOTOpPOro JaHHasi MepeMeHHas (KOHCTaHTa) ompenenserca. CHHTAKCHC OIMEpaTOpOB OIpeeleHUs
MepeMEHHBIX IMPEAIoIaraeT 00sA3aTeIbHOC YKa3aHUE THITA JaHHBIX:

//onpenenenne J0KaJIbHOW CTPOKOBOI

//mepemeHHON myVar

VAR myVar: STRING; END_VAR

Tun naHHbBIX ompenenser pasMmep BeigensieMod mamstH. Jns ykasanus tuna B Texno ST
OIpE/ICIICHBI CJICAYIOIINE KIFOUEBbIC CII0BA (B KPYIJIbIX CKOOKAX yKa3aHO COOTBETCTBHE THIY JaHHBIX C):

BOOL (bool) — 6yneBo 3naueHne pasmeprocteio 1 6aiT (true (1) uwmu false (0));

SINT (__int8) — mestoe co 3HakoM pasmepHocThio 1 Gaiir (-128 ... 127);

USINT (unsigned __int8) — niestoe 6e3 3Haka pasmeproctsio 1 Gaiir (0 ... 255);

INT (short) — iienoe co 3Hakom pasmepHocThio 2 Gaiita (-32768 ... 32767);

UINT (unsigned short) — iiesioe 6e3 31aka pasmeprocthio 2 6aiita (0 ... 65535);

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

UDINT (unsigned long) — rienoe 6e3 3uaka (4 6aiita) (0 ... 4294967295);

TIME, DATE, TIME_OF_DAY, DATE_AND_TIME - cootBerctBytor DINT. 3nauenus
MepEMEHHBIX 3TUX TUIIOB 33J]aI0TCS AHAJIOTUYHO COOTBETCTBYIOIIMM BPEMEHHBIM KOHCTAHTaM;

REAL (float) — BemectBennoe uncio (4 6aiira) (MakcumanbHoe 3HaueHue 3.402823466e+38);

LREAL (double) - BemecrBennoe wumcimo (8  0OaiiT) (MakCMMaabHOE  3HAYCHHUE
1.7976931348623158e+308);

STRING (char []) — 256 cumBosoB B kogupoBke UTF-8 (512 6aiit);

HANDLE — crnenuanbHbIi TUI, UCIOJB3YEMbIH Il XpaHEHUs BHENIHUX JIAaHHBIX B BHUJE YMCIIA,
UMeeT pa3MepHOCTh 4 0aiiTa, HE MOXET OBITh HCIOJH30BAaH B apU(PMETHUECKUX, JIOTMUYECKUX U T.II.
oTeparmsIx.

Kpome yka3aHHBIX THIOB, NEPEMEHHOM MOXKET OBITh MPHUCBOEH CTPYKTYPHBIM THI, CO3AaHHBIN
nojb3oBaTesieM. Takasi mepeMeHHas sIBJSICTCSI KOHKPETHBIM 00BEKTOM YKa3aHHOTO THUIIA.

[Ipu onpenenenuu nepeMeHHON MOXKET ObITh 33/1aHO €€ 3HaUYEHHE:

VAR i: INT:=0; END_VAR

Ecnu npu onpeneneHnu nepeMeHHON €€ 3HaueHUe HE 3a1aH0, TO ATOM MEPEMEHHOMN 10 YMOJYaHHIO
MPUCBAUBACTCA CIEAYIOIIee HaYallbHOE 3HAUCHUE:

— yucnoBas nepemenHas — 0;

— nepemennas tuna BOOL — FALSE;

—nepemennas tTuna STRING — mycras ctpoka;

— nepemennast turta HANDLE — 16#00000000 (0 B popmate HEX);

—nepemennas tuna TIME, DATE, TIME_OF_DAY wm DATE_AND_TIME - 0.

[Tpu onpeneneHny KOHCTAHTHI 3a/IaHNE €€ 3HAUCHUS 0053aTeIBHO:

VAR CONSTANT myConst: INT:=13; END_VAR

B oTnmune oT nepeMeHHOM, 3HaUeHNEe KOHCTAHTHI B IPOTrPaMMe U3MEHSATDH HeNb3sl.

Oco0eHHOCTH MPUCBOEHNSI 3HAYEHU I NTepeMEeHHbIM

[Ipn npucBoenuun 3HaueHuss nepemenHoi Ttuna TYPEl mnepemennoit tuna TYPE2 HyxkHO

YUYUTHIBATH CIEAYIONIEE:
MPUCBOCHHE KOPPEKTHO TOIBLKO B TOM ciiydae, ecnu T | YPE2 3akmouaer B cebe Bce uncia

tuna TYPE1L:

VAR a: REAL :=-1564.343; END_VAR

VAR b: USINT :=50; END_VAR

a=Db; //xoppekTHas onepanus

b =a; //HexoppekTHas onepanus
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MPUCBOCHHE KOPPEKTHO, ecnu onuH u3 tunoB — BOOL, a npyroit — mo0oil YnCIEHHBIN.
Jlornueckoe 3nauenue TRUE coorBerctByer enmnune, FALSE — nymo; Hyms coorBerctByeT FALSE,
1000€e HEHYJIEeBOE 3HaUEHHE, B TOM YUCIIe OTpulaTesibHoe, cootBeTcTByeT [ RUE:

VAR a: BOOL; END_VAR

VAR b: SINT :=-50; END_VAR

a =b; //la= TRUE, koppekTHast oneparus
b =a; //b=1, koppekTHas orneparus

Omneparopsl

OmnpenesneHsl caeayonpe onepaTopsl, oopasyrone npeatoxkenus Texno ST:

return

if

case

while

repeat

for

break

exit

continue

onepaTopsl onpeaeieHUs MepeMeHHbIX

onepaTop UHIEKCHPOBAHUS )J1eMEHTOB MAaCCHBAa

goto

Omnepatop return

Onpenenensl 2 BapyaHTa 3aJaHusl TaHHOTO OIepaTopa:

return {BoipaskeHue}

HeiictBue: Boixoa u3 pynkuuu Texno ST. 3HaueHnemM QyHKIUU SBIISICTCS 3HAYCHHUE {BBIPAKEHUS | ;

return

HeiictBue: Bbixoa u3 pynkuun-6moka Texno ST.

IIpumep

RETURN (2 + ARG_000 ** 2);

Oneparop if-then-else

JlaHHBIIT OepaTop HAYMHAETCS C KIII0YEBOro cioBa if 1 3akaH4uBaeTcs Kito4eBbM ciioBoM end_if.
Omnpenenensl 3 BapuaHTa 3aJjaHus TaHHOTO OMepaTopa:

Bapuanr 1

if {Bbipaxenne} then {mocienoBarenbHocTh npennoxkenuii} end_if

JlelicTBue: eciau {BbIpa)kK€HHE} HMCTHUHHO, BBIIIOJHAETCA {I10CJIEIOBATEIbLHOCTh IPEAIOKEHUN ],
VMHAa4Y€ HUKAKUX JIEUCTBUI HE IPOU3BOAUTCS.

Bapuanr 2

if {Bbipaxenne} then {mociexoBareabHOCTH NpeaIOKeHMIT]}

else {mocyenoBaTeaIbHOCTD Npeato:keHuii2} end_if

HeiicTBue: ecnu {BbIpakeHuel} MCTHHHO, BBIMOJHSETCS {MOCIENOBATEIbHOCTh MpPEIOKEeHUI] },
WHaue BBIMOJHACTCS {IOCIEN0BATEIBHOCTD PEIJIOKECHHM 2 }.

Bapuanr 3

if {BbIpakennel} then {mocieqoBaTeIbHOCTD NMpeAT0KeHU 1}

elsif {Bbipaskenue2} then {mocyieqoBaTeJbLHOCTH NMpPeAI0KEHHIT2}

elsif {Boipa:kenneN} then {nocienoBareabHOCTH NpeaIoKeHMitN}

else {mocienoBaTeabHOCTDb Npeatokenuii} end_if

JlelicTBHE: BBIMOJIHSAETCS MepBas MO NOPSAKY {IOCIeI0BaTEIbHOCTh MPEIIOKEHUMN |, ISl KOTOPOit
COOTBETCTBYIOIIICe  {BBIpOKCHHWE} HMCTHHHO. Eciu Bce {BBIpaXCHHUS} JIOKHBI, BBIMOIHICTCS
{mocnenoBaTeIbHOCTh MPEIIOKEHHH §, CICAYIOIIAs 3 KIIF0UYEBBIM CIIOBOM else.

KomuuectBo OmnokoB «elsif {Beipaxkenue} then {mocnemoBarenbHOCTh TNPEATOKEHUN}» HE
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OrPaHUYEHO.

IIpumep

B pesynbraTe BIMONHEHUs cheayromero koaa nepemenHod VAR 000 mpucBaumBaercs 3HaueHHE
200. BeimomHsieTcss TOJIBKO OJHO, MEPBOE IO MOPSAKY JIEWCTBUE, JJIsI KOTOPOTO YCIOBHE HCTUHHO,
MO3TOMY JIelicTBHE, ciaenyroiiee 3a KoHcTpyknued ELSIF...THEN, BemosiHeHO He OyaeT, HecMOTps Ha
T0, 4yTo ycinoBue VAR_002 < 1 uctuHHO:

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
Ormpenernensl 2 BapuaHTa 3a/laHusl JAHHOTO OIEepaTopa.

Bapuanr 1
case {Bbipaxenue} of
{cnucok 3HaYeHMit }: {IIOCIEN0BATEILHOCTh MPEAJIOKECHHH

{CcIIMCOK 3HAYCHHMH | : {ITOCIEI0BATEILHOCTD MPEIJIOKCHHH |
end_case

Bapuant 2

case {Bbipa:kenue} of

{crMCOK 3HAYEHMUIA | : {ITOCTIEN0BATEILHOCTD MPEIIOKCHHIH |

{cnucok 3HaUeHMUi | : {IIOCIeI0BATENLHOCTh MPEITOKEHHM }

else {moc1en0BaTEILHOCTD NMPEIJI0KEH U }

end_case

Crincok 3HaueHHi mpeacTaBisieT co00il Habop IEeNbIX Ynced Uik Habop AMana30HOB LEJbIX YHCel,
pa3zieneHHbIX 3ansaToi. J{uamnas3oH 3agaercs B BUae

{HMKHAA TPaHUIa} .. {BePXHSAA IPaHUIA}

JlelicTBue: eciM pe3yiabTaT BBIYMCIEHHUS {BbIpAXKEHMsI} INPUHAJIEKHUT MHOXKECTBAM 3aJaHHBIM
{cnuckamMu 3HA4YEHMM |, BBINOJHSETCA COOTBETCTBYIOLIAs {IIOCIEAOBATEIbHOCTh MpenioxeHuit}. Eciu
pe3yJbTaT BBIYUCIECHUS {BBIPAKEHUSA|; HE MNPUHAMICKUT HHU OJHOMY M3 3aJaHHBIX MHOXECTB,
BBIMOJTHICTCS {IIOCIIEIOBATEIbHOCTD MPEJIOKEHHI |}, CICAYIOIIAs 32 KIIFOYEBBIM CIIOBOM €lse.

ITpumep

B pesynbrate BeimonHenus cienyromero koga VAR _001=500:

VAR VAR_000 : INT; END_VAR

VAR VAR _001 : INT; END_VAR

CASE VAR_000 + 4 OF

0..2:VAR_001 = 200;

3,4,5: VAR_001 = 500;

END_CASE;

Omnepatop while

CuHTakcuc:

while {Bbipa:kenue} do {mocaenoBaresbHOCTH Npeaoxkenuii} end while

JleiicTBue: oKa {BhIpaKE€HUE} UCTUHHO, BBIMOJHSAETCS {OCIEI0BATEIbHOCTD MPEAIOKEHHH } .
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IIpumep

[Mocne BrmonueHus cienyromiero 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

CuHTakcuc:

repeat {mocsienoBarejLHOCTh Npeaaokenuii} until {Beipaskenune} end_repeat

JlelicTBHE: TOKa {BBIPAKEHHWE} HCTHHHO, BBIMOJHSAETCS {IMOCIEAOBATEIILHOCTh IPEIIOKCHUM }.
Ecnu {BbIpakeHHE} JOKHO, {ITOCIIEIOBATEILHOCTD MPEII0KEHHUH | BRITOMHACTCS 1 pas.

IIpumep

[Tocne Bemonnenus ciexyromero koga VAR_001=20:

VAR VAR_000 : INT :=10; END_VAR

VAR VAR_001: INT; END_VAR

REPEAT VAR_001 = VAR 001 + 2; VAR_000 = VAR_000 + 1; UNTIL VAR_000 < 20
END_REPEAT;

Omneparop for

CuHrakcuc:

for {mamuumanu3anusi nepeMeHHoii mukiaa} to {BbIpaxkenmel} by {BbIpaxkenme2} do
{nocen0BaTEBLHOCTD MPEAJI0KEHHI }

end_for

Nuunmanuzanus nepeMeHHon [IUKIa UMEET BUJL;

{ums1 nepeMeHHON} :={BbIpa:KeHHE}

JleiicTBue: MoOKa 3HA4YeHHWE IMEPEMEHHON LHWKJIa MEHbIIE WM PaBHO 3HAUYEHUIO {BbIpakeHusl }
BBIMOJIHAETCSA {I1OCIEN0BAaTEIbHOCTh NMpeiokeHnii}. [lo 3aBeplIeHnH KakJI0ro LMKJIa K IMepeMeHHOU
UKJIa TprOaBisieTcs 3HaUeHHe {BbIPaKEHUA2 }; €ClIM OHO He 3a/1aHo, pubdassercs 1.

C momoipto oneparopa fOr Hemp3s MOCTPOUTH IMKI C YOBIBAIOIIMM CYETYMKOM. J[nsi co3maHums
TaKHX [UKJIOB HY)KHO HCIIOJIB30BaTh onepatopsl While u repeat.

IIpumep

[Tocne Bemonnenus ciexyromero koga VAR_001=22:

VAR VAR_000 : INT :=10; END_VAR

VAR VAR_001: INT; END_VAR

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

Omneparopsl break u exit

Omneparopsl break u exit s3kBUBaICHTHBI.

CuHTakcuc:

break

exit

JleWicTBHE: BBIXOJ 3a MpeleNbl MUKJIA. B ciiydae BIOKCHHBIX IIMKJIOB BBIXOJ OCYIIECTBISICTCS
TOJIBKO U3 TEKYIIET0 IUKJIa U HE 3aTParuBacT BHEITHHE.

Omneparop continue

CuHTakcuc:

continue

JleficTBre: mepexon B KOHEIl IUKJA, T.C. BBIPAXKEHHs, CIEAYIOIIME 3a omepatopoMm continue mo
KOHIIA IMKJIA, HE BBITOJHSIIOTCS.
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Omneparopsl onpeie1eHUs MepeMEHHbIX

Onepatopbl OmpeaeaeHUsT MEePEMEHHBIX MOTYT OBITh 3aJaHbl BPYYHYHO (KpOME OIepaTopoB
OIpeeNIeH s TII00aIbHBIX TEPEMEHHBIX) HIIU C TOMOIIBI0 TAOIUYHOTO PEaKTOpa.

B si3p1ke ST ompenesnensl cieayoiye onepaTopbl JaHHOTO THIIA:

var

{ompenenenue nepeMeHHOM }

{onpenenenne nepeMeHHOM |
end_var

var_global
{ompenenenue nepeMeHHOM }

{onpenenenue nepemMeHHOH |
end var

var_arg
{onpeneneHue mepeMeHHOM }

{onpeneneHue mepeMeHHOM }
end _var

var_input
{onpeneneHre MepeMEHHOM }

{onpenenenne nepeMeHHOM |
end_var

var_output
{onpeneneHne nepeMeHHOM |

{onpeneneHne nepeMeHHOM |
end_var

var_inout
{onpenenenue nepeMeHHOH |

{onpenenenue nepeMeHHOM }

end_var

[Tocne kioueBoro cioa end_var To4ka ¢ 3amsToi He CTaBUTCS.

JlelicTBue: ornpenesseT HOBYIO nepeMeHHyto. IIpu ucrnosnb3oBaHuM coBMecTHO ¢ constant 3amaer
KOHCTaHTY.

OmepaTtop var ... end_var WcCHoiab3yercs sl CO3JaHUs JIOKAJTbHBIX MEPEMEHHBIX U CTPYKTYD;
MOYKET HCII0JIb30BAThCSI B OCHOBHOI IporpamMme Uiin €e KOMIOHEHTe ((PYHKIHIH).

Omneparop var_global ... end_var ucnonb3yercs s co3gaHus T100aJbHBIX IEPEMEHHBIX; MOXKET
UCTI0JIb30BAThCS BHE OCHOBHOW ITPOrpaMMBbI U €€ KOMIIOHEHTOB ((pYHKITHI).

Omnepatop var_arg(var_input) ... end_var ucronb3yercs s ONpeieeHUs apryMeHTOB (OCHOBHOM
nporpaMmbl Wi ee (QyHKIUi), mepeaaBaeMblX Mo 3HaueHHIo. OmnpeneneHue apryMeHTa ¢ MOMOIIBIO
3TOrO oIepaTopa paBHO3HAYHO 33/1aHUI0 apryMEHTa TUIa BXO/ B TAOJUYHOM peIaKkTope.

Omnepatop var_output(var_inout) ... end_var wucmonb3yercss [UIsl ONpEnecHHsS apryMeHTOB
(ocHOBHOHM mporpamMmbl WM ee (YHKLIUH), nepegaBaeMbIX MO ccblake. OmpeneneHue aprymeHTa ¢
HIOMOIIIBIO OrepaTopa Var_output...end_var paBHO3HAa4YHO 3aJlaHHIO B TAOJIMYHOM PEIaKTOpe apryMeHTa
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THIa BBIXOJ, a ONpE/CICHHE apryMeHTa C IOMOUIBI0 omeparopa var_inout...end_var paBHO3HaYHO
3a/1aHUI0 apryMEHTa TUIIA BXO/BBIXO/.

Co3gaHue apryMeHTOB BpPYYHYIO C IOMOIIbIO YKa3aHHBIX OIEPATOPOB MOXKET HCIHOJIb30BaThCS
TOJIbKO B OTJaJO0YHBIX IpOrpamMmax — JJsi TaKMX apryMEHTOB HEJb3sl 3a7aTh MPHUBA3KY. ApPryMeHTbI
paboueii mporpaMMBbI cielyeT co37aBaTh C MOMOIIBIO0 TAOIUYHOTO PEJAKTOPA.

Bripaxenue {onpeaesienne nepeMeHHO} UMeeT BUJI;

{ums1 mepeMeHHON}: {TUN IepeMeHHOIi};

{ums1 nepeMeHHOIi}: {TUNl NepeMeHHOM} :={BbIpa:KeHHUeE};

{ums nepemeHnHoii}: array [] of {Tun nepemenHnoii};

{ums mepemMeHHoIi}: array [{pa3mepHocTu MmaccuBa}] of {Tun nepemeHHoii};

{umMsa mepemeHHoii}: array [{pazmepHocTH MaccuBa}] Of {Tum mepeMeHHOIi}:={HavYaJbHbIE
3HAYEeHMS };

Bripaxcenus {pa3MepHOCTH MaccuBa} 3aJal0TCs B BUJIE IMANa30HOB H3MEHEHUS MHIEKCOB MAacCUBa,
pa3IeeHHBIX 3aMsTOM.

Jlnana3oH U3MeHEHUs MH/IEKCOB MacCHBa UMEET BH/]T

{HMKHSAS TPAHMIA} .. {BePXHSA I'PAHUIA}

WIH

{pa3mep maccuBa}

oboznavarommii 1uana3on ot 0 no {pa3zmep maccuBa}-1. B ciydae, eciim pa3MepHOCTh MaccuBa He
yKa3aHa, OH CYMTAETCS MyCThIM U 0’KUJAETCS €ro MHULIMAIN3AIUA B XO/€ BBIIIOJIHEHUS IPOrPaMMBI.

Bripaxenus {HavyalbHbIe 3HAYEHUS } UMEIOT BUJ] CIMCKA HayaIbHBIX 3HAUEHUN JIEMEHTOB MaCCUBA,
pa3neneHHbIX 3ansaTod. Kaxaoe HauanbHOE 3Ha4Y€HHE MMEET BMJI BBIPAXKEHUS, BBIYMCIEHHUE KOTOPOrO
JTaeT peasibHOE HayaJlbHOE 3HAYE€HUE, UJIM KOHCTPYKIIUH

{mesi0unciIeHHAass KOHCTAHTa} ({BbIpaxkeHue})
rae {uenoducieHHas KOHCTaHTa} 3a/JaeT KOJMYECTBO 3JIEMEHTOB, KOTOPBIM IIPUCBAUBAETCA 3TO
3HaueHue. [Ipu npucBoeHnH HavYaIbHBIX 3HAYEHHUH 3JIEeMEHTaM MacCHBA MEPBbIM U3MEHSETCS MOCIEAHUI
MHJIEKC MacCHUBA.

OO6nacTp neiicTBUS UMEHH NTEPEMEHHON OMPeNesIeTCs 1O CISAYIONUM TpaBUIIaM:

o rjo0ajbHble NTEPEMEHHBIE JEHCTBYIOT B paMKaXxX MPOrpPaMMbl U COXPAaHSAIOT CBOE 3HAUEHUE
MEXKY BBI30BaMHU IIPOrpaMMbl. B 4acTHOCTH, r100abHBIME SBIISIOTCS nepeMernbie FBD- u LD-6710Kk0B;
o JOKAJIbHbIE TEpEMEHHBIE M apPryMeHTBI JCHCTBYIOT B paMKax 00BeKTa (TPOrpamMMBbl,

(GYHKIHMH, CTPYKTYPBI), B KOTOPOM OINPEAEICHBI.

[Tpu npuBs3Ke MepeMeHHON 110 UMEHU OHa MILETCS B CIEAYIOIIEM MOpsIKe: JTOKaIbHbIE, apr'yMeEH Th
byHKIMH, TepeMEeHHbIe-YJIeHbI CTPYKTYPbI, TJ100aIbHbIE.

Onepartop MHIEKCHPOBAHUS )J1€eMEHTOB MACCHBA

CuHrakcuc:

{ums} | {magekc 1}, ... {unagexc N}]
rae {uMsi} — uUMs TepeMeHHOW WM (YHKIWHW, BO3Bpallamomieil MaccuB, a {mHaekc K} — memnoe
HEOTpUIIaTeIbHOe 4uciao uian nenouncieHHas nepemenHas (kpome UINT u USINT). KonmuectBo
MHJICKCOB 3aBHCUT OT Pa3MEPHOCTH MacCUBA.

JleiicTBrE: BO3BpAIIa€T CCHUIKY Ha 2JIEMEHT MacCHBa, KOTOpasi MOXKET OBITh MCIIOJIh30BaHA B JICBOU
U MPaBOM YacTH onepaTopa NprcBauBaHUs.

Omneparop goto

CuHrakcuc:

goto {MeTKa cTpOKHU}

JleiicTBre: 0€3yCIIOBHBIN IIepeXxo1 K CTPOKE Koja ¢ yKazaHHOW MeTKoi. Onepatop goto u MeTka, Ha
KOTOPYIO 3TOT OIEPATOP CChLIAETCS, JOJDKHBI HAXOAUTHCS B OJHOM U TOM K€ IPOrpaMMHOM KOMITOHEHTE
(mporpamme, GyHKIHMH U T.I.). MeTKa J0JKHA HAYMHATHCA ¢ OYKBBI M OTHEIATHCS OT KOJIa MPOrpamMMbl
JIBOETOUH EM:

Q.dto myLabel2;

myLabel2:
END_PROGRAM
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YucaoBble KOHCTAHTBI

JlecATHUHBIE IIEJIOYUCIICHHBIE KOHCTAHTBI COCTOSIT W3 HEHYJEeBOM HHM(pPBI, 32 KOTOPOH ciexyer
HIOCJIEZI0BATEIILHOCTD ECATUUHBIX LUD:

123, 456, 7890

JIBOWYHBIC [1ETIOYHCIICHHbIE KOHCTAHTHI HAUWHAIOTCS ¢ pedukca 2#, 32 KOTOPBIM CIENYIOT U(PHI
0wm 1:

2#1001, 2#1100

BocbMepruHble 11eOYMCIeHHbIE KOHCTaHThl HAauMHAIOTC ¢ mpedukca 8#, 3a KOTOPBIM CIIENYIOT
udpst ot 0 10 7:

8#777, 8#0123

[lecTHaanaTepUYHbIC KOHCTAHTHI HAUMHAIOTCS ¢ Tipedukca 16#, 3a KOTOPBIM ClIeAYIOT UGPHI UK
OykBbI a...f. BykBBI MOXKHO 3a/1aBaTh Kak B HIXKHEM, Tak U B BepxHeM peructpe (A...F):

16#123, 16#EA7

BeuecTBeHHbIE KOHCTAHTBI COCTOAT U3 €10 U IpOOHOM YacTH, pa3ieneHHoN Toukoil. JInbo nenas,
160 npoOHast 4acTh MOXKET OTCYTCTBOBaTh. Unciaa MOTyT 3a7aBaTbes B (hopMare C IIIaBaromleil TOUKOM,
IIPY ATOM OHHU CONPOBOXAAIOTCS cy(PukcoM E ¢ ykazaHrem qecATUUHOrO MopsaKa:

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

BpemenHbie HHTEpBaIbl COCTOAT U3 npedukca t# nmm time#, 3a KOTOPBIM ClleyeT 3anuch B BUE

<gHu>0<yacbr>h<MHHYTBI>M<CeKYyHIbI>S<MH/LIMCEKYHIbI>MS

JIro6ast cocraBIsioIIas MOXKeET ObITh OnyleHa (Hanpumep, 3anuchk t#1h10s sBisercs KoppeKTHOH U
o3HauaeT 1 yac 10 cekynn). BpemeHHoli nHTEpBal NPUBOAUTCS K LIEIOUHUCICHHOMY BUAY, O3HAYAIOIIEMY
KOJIMYECTBO MIJIUIMCEKYH]I B 33JaHHOM BPEMEHHOM MHTEpBaJIC.

JaTta cocrout u3 npedpukca d# nam date#, 3a KOTOpeIM clieayeT 3amuch B Bujae Yyyy-mm-dd (rogx,
Mecsl, AeHb). [IpuBOIUTCS K LET0YUCICHHOMY BUY, O3HAYAIOIIEMy KOJMYECTBO CEKYHJ, MPOLIEAIIee C
0 gacoB 1 suBaps 1971 roma no 0 yacoB 3alaHHOM JIATHI.

Bpems aus cocrout m3 mpedukca tod# mnm time_of _day#, 3a koTopsIM ciieayer 3amuch B BHIEC
hh:mm:ss (uac, MunyTa, cexynaa). [IpuBOIUTCS K IEIOYHCICHHOMY BUAY, O3HAYAIOIIEMY KOJIMYECTBO
CeKyH I, mporreanee ¢ ) 9acoB TEKYIIEro JIHS.

Koncranra «Jlata u Bpemsi» cocrout u3 npepukca dt# wim date_and_time#, 3a kotopeiM ciienyer
3anmuch B Buae Yyyy-mm-dd-hh:mm:ss (rox, mecsi, neHs, yac, MUHYTa, CeKyHza). [IpuBOIUTCS K
[ETTOYMCIICHHOMY BHJy, O3HAYalOIIEeMy KOJIMYECTBO CeKyHI, mporeamre ¢ 0 waco 1 saBaps 1971 rona
710 33/IaHHBIX JJaThl U BPEMEHH.

CTpoxoBble KOHCTAHTHI

CTpOoKOBbIE KOHCTAHTHI MIPEJCTABISAIOT COOOH HA0Op CHMBOJIOB, 3aKJIIOYEHHBIX B OJMHAPHBIC MU
JIBOMHBIE KaBBIYKM: ’MepBasi CTPOKA’, «BTOpPasi CTPOKa». B cTpoke HEAOMYCTHMBI YHpaBIISIOLINE
CHMBOJIBI, BKJIFOUAs! IEPEBOJIBI CTPOKH, & TAKIKE KaBBIYKH U CUMBOI §$.

JUis pasMellleHHs B CTPOKax IPOM3BOJBHBIX CHMBOJIOB IIPUMEHSETCS MeEXaHM3M JCKein-
MIOCIIEZIOBATEILHOCTEH, HAaUMHAIOMUXCS ¢ cuMBouia §. OrnpeneseHbl CieayoIue mocie0BaTeIbHOCTH:

$r — Bo3Bpar kaperku, koj 16#0D;

$n — nepeBox cTpoku, kox 16#0A;

$t — tabymsanums, kox 16#09;

SUXXXX — UNICODE-cumBon (° X’ — miectHaaarepuanas nudpa);

$x — cumBon X ("X’ — M0060I CUMBO).

IIpumep

«Ctpoka ¢ kaBbrukoii: $°, cumpoaom $u0410 u mepeBogom cTpoku $Nx»

Oco0eHHOCTH BLIYUCICHU
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[{enoyncieHHOCTh pe3yibTata apu(METHYCCKHUX BBIUHUCICHHH B MPOrpaMMe HMEET BBICIINI
OPUOPHUTET — JaXKe B TOM Cliydae, KOrja 3TOT Pe3yJbTaT MPUCBAUBACTCS MEPEMEHHOW C IUIaBaroIIei
TOYKOM.

ITycte, HaIpuMep, B IporpaMmMe o0bsiBjIcHa mepeMennas float:

VAR VAR_000 : REAL; END_VAR

Torpa:
VAR 000=2/10 //IVAR_000=0
VAR 000=2./10 //IVAR_000=0.2

VAR _000=2./10 +2/10 //VAR_000=0.2

KOHTpOJIbHLIe BOIIPOCHI
OxapaxTepu3yiiTe s3bIK ClTUCKa UHCTpYyKLuit IL.
B uem HazHayeHue MoaudUKaTopoB B si3bike |L?
HazoBure Tpu criocoda [yist BbI30Ba (yHKIIMOHATIBHBIX OJI0KOB B si3bike L.
st wero cimyxat Momudukaropsl B sizbike IL?
Yro Takoe orneparop B si3bike 1L?
C nOMOIIIBI0 KaKOM KOMaH/Ibl TPOU3BOAAT MPSIMOE 00BbsIBIICHHE aJpecoB B si3bike IL?

RN
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JladbopaTopnasi pabora Ne5 Paspaborka rpaduueckoro unrepdeiica HHTErpuPOBAHHBIX
CHCTEM YNpaBJieHUs

JIAB 5§
Pa3zpaborka rpadpuueckoro unrepgeiica

I'padpuueckoe mpesncTaBiaeHHe XoJa BBINOMHEHHS TEXIIPOLECCa, a TAaKXKe YNpPaBIEHHE TEXIPOLECCOM C
MOMOILBIO TpapuuecKux CPeACTB SIBJISIIOTCS ONHMMHU M3 IaBHBIX 3anay, pemaemblix TRACE MODE 6. s
pa3paboTkn rpaduueckoro wuHrepdeiica omeparopa B UHTEIPUPOBAHHYIO CpEAy BCTPOEHBI PeIAKTOp
npencrasJjenus 1anubix (PIIA) u ero moaudukamws — ePIIJ (puc. 20):

BN F:/Trace Mode 6/My_first_project.prj - MHTerpnpoBannas cpeaa pa... EJ@@

Paiin Mpoekr Mpaeka Cepewc Bun Okbo Crpaeka

RP-H O AL @00 FRBX AR
DAL/ =U0aX00 ERNEsETS1.04 X
[ i v[s M=[E= BIU A-1&Z-8-¢

H'E‘E“"r'iT':'F' M) Gl | ] Frpant] [ Fxpanti L X |
X 00 BB 4 R > R

A
@) Pecypee [i] rpanti

& Wasnone_npor
. Jrpanft2
m |.|.|.ailﬁﬂm-|t.|_:-)erV

{ ¥

Wl afinaHe)_3kpaHoe. IkpaHi?

204200817 200632 200847 x

BT (o EEET

e
= kpuERIE HeToummr

111l

Ceoitcte0 IHaueHue A

OpueHT auma [ OpME0HTNEHD

llget pona I
Basoeeit wpuer  MS Shel Dig,8

Macuratupyensii Fale 2 ;

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

Puc. 20. Pedaxmop npedcmagneHust OaHHbIX

Otpe3ku, NpHUMBIKAOIINEe K OJOKY cIrpaBa, 0003HAYaIOT BBHIXOJBI OJOKa (BO3BpalaeMble (QyHKIHEH
3HAUCHUSA).

I'padmueckuii unTepdelic oneparopa pazpadarsiBaercs B PIIJL B Buje Habopa rpadpuyecKnx IKPaHOB UIH B
ePII/I B Buse HaOopa rpadguyecKux maHeJeii , SBISIONMXCS KOMIOHEHTAMH ITPOEKTA.

Pa3paboTka ncesaorpaduyeckoro naTEpdeiica oneparopa Ui y3JI0B, KOTOPBIE HCIOIHSIIOTCS MOHUT OpaMH B
cpene DOS, onmcana B pasnene MHeMOCXeMBbI.

Jlnst coznmaHusl M1a0JioHa 3KpaHa HYXKHO BBITOJHHUTh KOMaHAy JKPaH, JUIs CO3MaHMs NMIa0JIOHA TaHeIn —
komanay I'padmyeckas maneb 13 KOHTEKCTHOTO MeHIO ciosi IIla010HbI IKpaHOB.

C nenpr0 B3aMMOJCHCTBUSI C JPYTUMH KOMITOHEHTAMHM TMPOCKTA JJIsi DKpaHa/lIaHeId MOTYT OBITh 3ajaHbl
apryMeHTEI.

COBOKYIHOCTh TpauuecKHX 3KpaHOB/MaHened ysna obpasyer ero rpaguyeckyro 6a3y. COBOKYITHOCTH
rpaduyeckux 6a3 Bcex y3iioB paspadarsiBaemoro rnpoekra ACYTII oOpasyer rpadumaeckyro 4acThb IIpoeKTa.

I'padmueckuii dSKpaH/MaHeNb MOXET COACPXKaTh OJUH WM HECKOIbKO TpadHuecKHX CJI0eB, KKIbIH U3
KOTOPBIX, B CBOIO OUEPE/Ib, MOXKET COEPKaTh OJUH MJIM HECKOJIBKO MOJIC/I0€B.
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B cnosix rpadudeckoro skpaHa/maHenn pa3MeInaroTcsl rpag)uyeckue 3JIeMeHThI (HIKe COOTBETCTBeHHO 1D
u el'd). I'papuyeckre >MEMEHTHI MMEIOT HAOOpHl HACTPAMBACMBIX ATPHOYTOB, TMHAMHYECKHUX CBOICTB U
(yHKUui ynpaBjieHus1. DTH napaMeTphl OMPENeIISIoT B TpaduuecKux
9JIEMEHTOB M BBINOJHSEMbIE UMH (DYHKIIUM OTOOPaKCHUS U YIPABJIEHUS Ipu pabote B peansHoM Bpemenu. PIIJL u
ePII/I conepxar OoONbIIOE KOJMYECTBO BCTPOCHHBIX I'pa(UUecKUX 3JIEMEHTOB, IO3BOJLIOMIMX H300pa3UTh
MPAKTUYEeCKH JI000W TEXIPOIEeCC, BBIBECTH Ha JUCILICH BCIO HEOOXOMUMYIO HWH(POPMAIMIO O XOAE €ro
BBITIOJTHEHH S, & TAKXKE YIPABIISITH TEXITPOIIECCOM.

I'naBHOe MeHI0 M maHe M HHCTPyMeHTOB PII/{

Hanens uncmpymenmos I pagpuueckue 3nemenmor’
C moMOIIpI0 WHCTPYMEHTOB 3TOW ITaHENN BEIOWPArOTCS TpadUYecKHe SIIEMEHTHI IS pa3MelleHUs WX B
rpaduyeckux ciaosx s3kpaHoB. [1pu BeiOope ['D pemakTop MepexoauT B PeKUM pa3MEICHUs.

C noMoMIbI0 KHOTIKH JTAHHOM TMaHe M MOXHO MEePEeNTH B pexuM peAaKTUPOBAHMUS, C TIOMOIIBIO KHOMKH

'E — B PCIKUM SMYJIAIUNA.

KHorka im) npefHa3Ha4YeHa Ui TMEPEKIOYCHHs] peKuMa OTOOpakeHHs TpadUuecKux IKPaHOB
(OOBIYHBIN/TTOTHOAKPAHHBIH ).

Memnio u nanenv uncmpymenmos ’Ilpaska’

Mento n manenb uHCTpyMeHToB IIpaBka comepkaT psii THUIOBBIX MHCTPYMEHTOB JUIA pEIaKTUPOBAHUS
rpaduueckux 3KpaHoB. JlaHHbIE HHCTPYMEHTHI JOCTYITHBI TaKXKe U3 KOHTEKCTHOrO MeHto I'D. KoHTekcTHOE MEH0
I'D conepxur Takxke komanay KonupoBarh B n30panHoe.

100% o
B crucke (Macmraé) MOKHO BbIOpaTh MPEAyCTAHOBJICHHBIN Macirad WM BPYYHYIO 3a[1aTh

HpOI/I.3BOJ'H)Hl)Il>’I. I[J'DI BI)I60pa IpeayCTaHOBJICHHOI'O Maciirabda MOXKHO TakKKe MCIOJB30BaTh KHOIKHU

+

/=% ym coueranns xnapnm CTRLAIUIIOC/MUHYC Ha nudposoii kiaBuarype. [lpu BbIeneHUH
HeKoTopor obnactu AXB skpaHa ¢ MOMOIIBI0 MBIIM C yAEp)KaHWEM KIaBHIIM Z SKpaH MacliTabupyercs B
MIN{C/A, DIB} pa3, rne CxD — pa3mepsl Buaumoi obmact. Bo Beex citydasix MacITabupoBaHue MPOU3BOIUTCS
OTHOCHTEJIFHO LIEHTPa BUUMON 00JIACTH.

Menio ’Cepsuc’ u nanenv uncmpymenmos *Tononozusn sxpana’

JlaHHbIe TaHeNbh MHCTPYMEHTOB W MEHIO COfIepKar KOMAaHJBI JUIS MO3UIMOHUPOBAHUS M THUPAKUPOBAHUS
BBIIEJIEHHOT O rpa)uuecKOro JIeMeHTa.

Mento CepBHcC CONEPXKHUT AOMOIHUTENBHO KoMaH Ty IlapaMeTphl IKpana.

Ilanens uncmpymenmog ’Ilapamempor mexcma’

B pexume peaakTupoBaHusl C IIOMOIIbIO THIIOBBIX MHCTPYMEHTOB JaHHOW IIAHENW 33 aroTcs HapaMeTphbl
TEKCTa B BBIJICJICHHOM TpauyeckoM 3neMeHTe (BbiaeiaeHHou rpymmne D). JlaHHble KOMaHAbl TPUMEHUMBI TOJIBKO
K TAKOMY TEKCTY, KOTOPBI MOKET OBITh BBEJIEH/OTPEIAaKTUPOBAH C IIOMOILBIO KJIABUATYPHI.

Bun I'D npu ero pasMerieHnu B rpadeckoM CJIO€ 3aBHCHT OT [1apaMeTPOB, YCTAHOBJICHHBIX C IIOMOLIBIO
WHCTPYMEHTOB 3TOU MTaHEIH.

Ianens uncmpymenmos ’llapamempur nunuu’
B pexume penakTHpoBaHHS € TOMOIIBIO UHCTPYMEHTOB ATOM MAHENH 3aJaf0TCs MapaMeTphbl JTUHUK (JIMHUN
KOHTYpa) BBIICJICHHOTO TpadruecKoro 31eMeHTa (BbIICICHHOMN rpymnibsl ['D):

— BBIOOp mBeTa JJMHUMU. [10 310N KOMaH/1e Ha DKpaH BBIBOJUTCS CTaHIAPTHBIN TUaIoT BEIOOpA IIBETA;

— BBI60p TOJIIUHBbI JIUHHUMU.

— BBIOOp cTHJst auHuU. [1o 3TOH KOMaHIIE OTKPBHIBAETCS CIMCOK CTHIJICH, CONEp AU B TOM 4YHCIIC
om0 be3 muHuu (py BEIOOPE 3TOM OMIIUK JMHKS HEBUIUMA).

== _ BrI6Op Kpas uHMM (IJIOCKHIi, KBAAPATHBII, KPYIJblii). Hike Ha pHCYHKAX TTOKa3aH OJMH U TOT JKe
rpaduueckuii sneMeHT TeKeT ¢ pa3nuuHbIMU KpasMy JMHUN KOHTYpa:

. TJIOCKHUIA;

® KBaJPATHBII;
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® KPYIJIbIif;
Bunx I'D npu ero pasMemieHnu B rpauueckoM €JI0€ 3aBUCUT OT IapaMeTPOB, YCTAHOBIEHHBIX C IOMOILBIO
WHCTPYMEHTOB 3TOH MaHEN!.

Ianens uncmpymenmoe ’llapamemput 3anuexu’
B pexuMe penakTUpOBaHUS C TOMOIIBI0O MHCTPYMEHTOB 3TOW TAHENW 3aJIal0TCSl MapaMeTphbl 3ajMBKU
BBIJIEIIEHHOTO TpadyUuecKoro 3JieMeHTa (BhIeIeHHON Tpynibl ['9):

— BBIOOp 1BeTa 3aJMBKH. [10 3TOiT KOMaH/Ie Ha SKpaH BBIBOIUTCS CTAHAAPTHBIN JMaor BEIOOPA IIBETA;

e

wi — BRIOOpP CTUJISA 3AJIMBKH.
Bun I'D npu ero pasMenieHnu B rpadMIecKoM cJIoe 3aBUCHT OT MapaMeTpOB, YCTAHOBJIEHHBIX C MOMOIIBIO
WHCTPYMEHTOB 3TOH MaHEIH.

Ilanens uncmpymenmos ’Pecypcuvte bubruomexu’
WHCTpyMeHThI TaHHOW MaHes M MPeIHA3HAYCHBI JUIS Orepariii ¢ OMOJIMOTEeKaMU CTPOK, PUCYHKOB U JIPYTHX
peCypcoB, KOTOpbIE MOTYT OBITh UCIIONB30BAHbI ITPU Pa3paboTKe rpaduyecKux SKPaHOB.

Menio ’Buo’

Komangp!l 310r0 MEHIO YNpaBisIFOT BHAMMOCTBIO PEJAKTOpa apryMeHTOB 3KpaHa, okHa Ciou, TaOimiibl
rpaguueckux 537IeMEeHTOB M OkHa W30paHHoe, a Takke maHened HHCTpyMeHTOB TomoJorus 3kpaHa u
ITapameTpsl TekcTA.

3aaHue TUIIOBBLIX CBOMCTB rpa(lmqecmlx 3JIECMCHT OB

B sToM pazzene onucaHbl THIIOBBIE CBOWCTBA IpahUECKUX HIEMEHTOB M HHCTPYMEHTHI MX 3aJaHHSL.
Crenuduaeckue cBoicTBa OTAEIBHBIX [1D
paccMaTpUBalOTCs IIpH OMUCAHUK 3TUX ['0.

['padmueckue 3meMeHTH UMEIOT CIIETYOIE HACTPauBaeMbIe CBOWCTBA:

o ATpuOYTHI

e JluHAMHYeCKHEe CBOICTBA

o OyHKUUM yHpaBJIeHUSs

OTH napaMmeTpsl ONpeneIsioT BU IpaUIeCcKuX 3JIEMEHTOB U BBIIOJHSIEMbIE UMH (YHKIIHMH OTOOPaXEHUS U
yhpaBieHus Ipy padboTe B PealbHOM BPEMEHHU:

g 3aganus cBoiicte I'D (rpymmer D) ucnonb3yercs okHo CBOHCTBA 00BbEKTa, COACPIKAIICE Pa3IMIHOS
YUCJIO BKIIAJIOK JIJISl PA3HBIX AJIEMEHTOB (puc. 21).

UTOOBI OTKPBITH 3TO OKHO, HY>KHO BBITOTHUTE KoMaH 1y CBoiicTBa N3 KOHTEKCTHOTO MEHIO BbleieHHOro ['J
(Beroenennoi rpymsl I'D) wm apaxkapl Haxatb JIK mbimun Ha I'D. Ipu cHsatum Beigenenus I'D okHO ero cBOICTB
aBToMaTH4ecku 3akpbiBaeTcsa. OkHO CBoOMCTBA 00BEKTA HETOCTYITHO, €CIU TpadrUuecKUid SIIEMEHT PacloioKeH B
cJi0e, peJaKTHPOBAHKUE KOTOPOTO 3aIPEeIEHO.

ATpHOYTBI — 9TO IpocTeiiime cBoicTBa rpaduueckoro eMenra. Onu 3amai0Tcs Ha Bkiaake (OCHOBHbIE
cBolicTBa) okHa CBOiicTBa 00beKTA.

B okne cBo#cTB arpuOyThl MOrYT OBITH CIPYNIIUPOBAHbI — HAUMEHOBAHUS TAKUX TIPYII BBIICIICHBI
MOAYEPKUBAHNEM, PH IBOMHOM HaxkaTuH Ha HUX JIK packpbIBaeTcsi CIUCOK CBOMCTB.

CymecTBytoT 2 Buaa atpudyroB ['9:

o cTaTH4ecKue — arpulyThl, KOTOPbIE HE H3MEHSIIOTCA IPH paboTe B pealbHOM BPEMEHH;

o AUHAMU3NPYEMble — aTpuOyThl, KOTOPbIE MOTYT OBITh KaK CTATUYECKUMH, TaK U JUHAMHYECKHUMU
(M3MEHSIOIUMUCS TIPH paboTe B peajbHOM BPEMEHH B 3aBUCHMOCTH OT 3HAYEHHs MPUBS3aHHOTO apryMeHTa).
Paznensr koH(UTryprpOBaHUS TaKKX aTpuOyTOB BBIZEIEHBI KPACHBIM LIBETOM M COJEPKAaT IYHKT BUI MHAMKAINM.
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= & | B |
CeoficTED 3HaveHue
F.oHTyp
= Lger I
B vHoME a9 HET AMHarMHEa0MM
CTune
K.paid maHLm Flat
TonwHa 0
Sanuveka [ |
= et sanuekM
B vHoME a9 HET AMHarMHEa0MM
Crune I
W prgpT kS Shell Dig, 12 s#u4pHE
EripaEHIBEaHHE Mo ueHTpy
TekcT layer 2

B 1HAME S0 A HeT guHarasaumMM

Leer Texera I
B 1HAME S0 A HeT guHarasaumMM

CKpLITE NpH CTapTeS Falze

Mogcraska
B 10, MHAME LK HeT auHarMKsaumMI

dcHoEHaA NPHEASK.a [

Puc. 21. 3adanue ceoiicmes epynnot [ D
Crarnyeckue aTpuoOyThl rpad) MUECKUX JIEMEHTOB

B nmanHOM pa3nene ommcaHO 3aJjaHHE THUIIOBBIX CTATUYECKHUX arprOyTOB ['D ¢ MOMOIIBIO BKJIAJOK OKHA
CaoiicTBa 00beKTA.

Hexoropeie TumoBsie cratuueckue arpuOyTel ['D MoryT OBITH Takke 3aaHbl C IOMOILBIO MaHeJen
nHCcTpyMeHTOB PIL/I.

Buoumocmo npu cmapme

[Ipu mepexoze B peskuM peaibHOTO BpeMeHH (T.€. MpH 3amycke mpoekTa B MPB uimu mipu niepexojie B pexumM
AIMYJISINKN) TpapHIECKUe 3JIEMEHTHI 10 YMOTYaHUIO BUIMMBL. UTOOBI CKpbITh ['D mpu 3amycke pekxuMa peasbHOro
BpPEMEHH, HY’KHO YCTaHOBUTbH JJIs Hero aTpuOyT CKPBITH NPH cTapTe.

B pexume penaktupoBaHus BUAUMBI Bee ['D.

B peanpHOM BpeMeHH yNpaBisTh BHAMMOCTBIO I'D MOXKHO ¢ moMombio QyHKOuM ynpasienus [D u c
nomotisio 'O CBodoanbie ¢popmbl.

Bcenavisarowan noockaska

B pasmene IMoacka3ka mus ['D 3amaercss BeIUbIBAKOINasl IOJCKas3Ka, OTOOpaskaeMasi Ha JKpaHE IIpH
HaBelleHUH Kypcopa Ha ['D B pexuMe peanbHOro BpeMeH!.

1leemoevie ampudymot

Pasnensr konpurypuposanus nperosix arpudyros ['D (Hper, et smmanu, et 3aauBku, LiBer Texcra

U T.11.) B okHe CBoiicTBa 00beKTa conepKaT TUIIOBOM MHCTPYMEHT 3aJaHusl LIBETa — KHOIKY I
[Ipu HaskaTHK 3TOM KHOIMKW HA SKPaH BBIBOAUTCS JTUANOT BHIOOpA MPeTyCTaHOBICHHBIX IIBETOB (pHC. 22).
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Puc. 22. [luanoe evibopa yeemos

PackpreiBaromuiics crnmcok MeH0 (OCHOBHasi NaJUTPa TO3BOJSIET BBHIOpaTh pa3iIUYHBIE CTUIH C
Mpe/IyCTaHOBJICHHBIM HA0OpOM 0a30BBIX I[BETOB.

ITpn HaxaTun kHONKM BbIOGOP mBeTa 3TOro nuanora Ha SKpaH BBIBOJHUTCS CTAHJAPTHBIA IHajor BHIOOpa
nBera (puc. 23).

BrIOpaHHbIii IBET BEIBOIUTCS HA KHOIIKY COOTBETCTBYIOILETO pasziena:

Cucmemnulii yeem

[MomoOuei aTpubyr MOXET OBITH KOPHEBHIM B OKHE CBOMCTB D WM pacnomaratecsi B paszene
KOH(HUTYpHPOBaHHsI HEKOTOPOT'O IIBETOBOTO aTpudyTa

Ecmu 3nauenue arpubyra — TRUE, To B mepBoM ciydae OH 3aJa€T HCIIOJIB30BAHUE COOTBETCTBYIOILIUX
cUCTeMHBIX I[BeTOB Windows 1Jist Bcex
[BETOBBIX aTpuOyTOoB ['D, BO BTOPOM — TOJIBKO JUIsl aTpulyTa, B pasjesie KOTOPOro HaXOAUTCSL.

M Britiparb uget

QCHOBHEIE UBETS

CofcTEEHHEIR LESTS

O ] Tow (25| Kpee: (37|
o0 0 JC 0] Hae: (158 | Zen [189 |

BriSpate cofoTEEHHEIE LEETA 33 e et
I 0k l [ OTreHa ] [ NnfaEuTE E coScTEEHHEIM LEET Sk ]

Puc. 23. 3adanue napamempos yeema

Ecnu 3nauenne arpudyra — FALSE, ucnione3yrorcs 1Bera, 3aJaHHbIE B OKHE CBOMCTB I'D.
Tonwuna r1unuu
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Paznen xondurypupoanus arpudyra ToammHAa CONEPKUT WHCTPYMEHT BHIOOpA TOJIIUHBI JIMHUUA U OKHO
0TOOPaKEHHS YN CIIEHHOTO 3HAYCHUS TOJIIUHBI (B TIHKCEISX).
Cmunb 1unuu

Paznen koudurypuposanus arprudyra CTHIb JUHHU COJCPKUT KHOIKY E
[Ipu HaXkaTHM TON KHOIKH HAa SKpaHE MOSBJISICTCS MCHIO BRIOOPA JIMHUU KOHTYPA.
BriOpaHHbIi BYJT JIMHUN BBIBOJAUTCS HA KHOIKY paszelia.

Cmunn 3anueKu

Paznen xondurypuposanus arpudyra CTHIIb 3aJJUBKH COIECPKUT KHOIMKY -

[Ipu HaxkaTHK 3TOI KHOIMKK HA SKpaHE MOSABISETCS MEHIO BBIOOPA CTUJISI 3aJIMBKU.

BriOpaHHbIi CTHIH BEIBOAUTCS HA KHOIIKY pas/iena.

Ilpo3paunocme 3a1ueku

[Tpu 3nauennn TRUE (3HaueHue 1Mo yMoOJ4aHUI0) 3TOT aTpuOyT 3a7aeT mpo3pavyHocTh (oHa I'D npu ogHOM
U3 JMHEeHHbIX cTunel 3anuBku. Ecnu atpubyt umeer 3Hauenne FALSE, niset ¢ona I'D — Genprit.

[Ipu TOUEUHBIX CTHIIAX 3aJIMBKH 3TOT aTpUOyT He padoTaer (don I'D — Oeblit).

Tun 3anuexu

Paznen kondurypupoBanus 3anuBku ['D comepxur aTpuOyr THm 3aJMBKH, JUII KOTOPOTO MOXET OBITh
ycraHoBlieHO 3HaueHue Llper (3HaueHue no ymomuanuio) win U3odpaxeHue.

ITpu 3Hauennn LBeT mapaMeTps! 3aJMBKH OMPENEIAIOTCS €€ IIBETOBBIMU aTpHOyTaMu.

[Tpu 3Hauennn U3o00pakeHune B OKHE CBOWCTB oToOpaxaercs atpuoyr U3odpakenue. [Ipy HaxKaTHH KHOTIKA
B paszesie ero KOH(pUIrypupoBaHUs Ha SKpaHe MOSABJSIETCS AUAJIOr BBIOOpa KapTUHKU M3 PecypcHOW OMOImMoTeKn
uzobpaxkenuit (puc. 24).

ks Boifipats pecypc

M50 Snap Bubbles 1

[oToED || OTreHa || OyMcTHTE

Puc. 24. Jluanoe evibopa uzobpasicenus

BriOpannass kapTuHkKa OToOpakaeTcs B pasaeie KoHGuUrypupoBaHusi arpuOyra MW3o0pakenue u
yCTaHaBJIMBaeTCs B KauecTBe (ona ['D.

Texcmoevie ampudymuol

Paznen kondurypupoBanus tekcroBbix aTpuOyToB (Teker, Hagnmueb M T.I.) COAEPKHUT OKHO OOBIYHOTO
TEKCTOBOTO pEeJaKTOpa Uil 3aJaHusl 3HadeHus atpuOyta (s Hekoropblx ['D momoOHOMY artpuOyTy 110
YMOJTYaHHIO IIPHCBANBACTCSA HEKOTOPOE 3HAUCHHUE).

HlIpugpm

Paznen kondurypupoBanus arpubyra LIpudT comepkuT KHOMKY, TpPH HaXKATUU KOTOPOH HA OSKpaH
BBIBOJIUTCS] MEHIO BBIOOpA MapaMeTpoB mpudTa.

[lo xomanne Pa3mepbl 3TOro MEHIO Ha SKpaHE MOSBISIETCS MEHIO BBIOOpa pasmepa mpudTa, Mo KOMaHIe
HIpudr — crangapTHBIN TUAIOT 3aJIaHus TapamMeTpoB mpudta (puc. 25).
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Puc. 25. [luanoe 3a0anus napamempos wipugma

BriOpannbie mapameTpsl mprQTa 0ToOpakaroTCs Ha KHOIMKE pa3ziena.

Mo ymomuanuto 3aman uipudt MS Shell DIg ¢ pasmepom 8.

Buvipagnueanue

Pasnen koHdurypupoBanuss arpubyta BblpaBHMBaHUE CONEPKUT CTaHIAPTHBIE HHCTPYMEHTBI
BbIpaBHUBaHUs TekcTa: Bieso, Ilo uenrpy u Brpaso.

Ilpo3paunocms

ATpulyt Ilpo3padHocThb onpeaenser cTeneHs npozpadyHoctu ['D. Dtor napamertp 3aaaercs B mpouentax (0-
100), 0 cooTBETCTBYET aOCOMOTHON HETPO3PATHOCTH.

Buvioenenue ¢ MPB

AtpuOyr Boinesenne B MPB paspemiaer/3anpemiaer BbliesieHHe TpaMUecKOro >JeMeHTa B PealbHOM
BpeMeHH 1o Haxxaturo JIK.

Berinenenue paboTaer TOJIBKO B TOM citydae, eciiu i1t I'D 3aiaHa GyHKUus yrpaBieHHs..

Ecmm I'D BxomuT B cocraB rpadudeckoro o0bekTa (it 00BEKTa OIHKHO OBITH Pa3pelieHo BEIACICHHE), TO
o Haxkatnro JIK na I'D BeIgengercsa 00BEKT.

st okoHHBIX I'D 3Ta QyHKIMS OTKIIIOUEHA.

I'nmobanbHOE pa3pellieHUe BbIICICHHS TpaUuecKuX 3JEMEHTOB B pPEAJbHOM BPEMEHH U TMapaMerpsl
BbIZICNICHUsT (IIBET, OTCTYINbI, TOJIIMHA M CTWIb KOHTYypa) 3amaiorcs B (aitie gr_settings.xml (ter
<last_clicked_attrs>), pacrionoxennom B qupekropin MPB. [Tapamerpsl BbIIEICHNS MOTYT OBITh TAKXKE 3a/IaHBI
nipu KoHpurypupoBanuu PI1/I.

BpeMeHnHbIe aTpuOyTHI

Jlata u BpeMsi TOJDKHBI 33/1aBaThCs B popMmarax, 3alaHHBIX B peTHOHAIBbHBIX HacTpoiikax OC. [l nepexona
K 3a/IaHUI0 BPEMEHU HYX HO Ha)kaThb JIK B COOTBETCTBYIOLIEM ITOJIE.

[Ipu HaXKaTUH KHOIKH OTKpBIBACTCSI MEHIO, coziepariee komanapl COpoc (3a1ath HyJIEBOE BpeMs,
T.¢. 01.01.1970) u Tekymiee (3a1aTh TEKyILEE BpeMs).

Junamuzanus arpudyra rpaguyecKkux 3JieMeHTOB

Jlunamuzanmeil arpuOyTa Ha3bIBAETCS 3aJaHUE YCIOBUH €r0 M3MEHEHHsS B 3aBHCHMOCTH OT 3HAuYCHUs
npuBsi3aHHOTO aprymeHrta. [lpm auHaMu3ammy atpuOyra rpa@u4yecKHii 3JIEMEHT CTAHOBHTCS HWHIMKATOPOM
BBITIOJTHEHU S 3aJJaHHBIX YCIIOBHH.

[Ipu pasmemennu I'D Ha 3KpaHe BCe €ro AMHAMU3UPYEMbIE aTpUOYThl MO YMONYaHWUIO CTaTHYECKHE, U
paszensl UX KOHQHUTYpUpOBaHUs HA BKiaake OCHOBHBIE CBOWCTBA OKHA CBOWCTB COZICp)KaT UHCTPYMEHT 3a/1aHUs
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COOTBETCTBYIOLIETO CTaTUUECKOro napamerpa. Hanpumep, npu pasmemiennn ['D Teker pa3zaen IMHAMU3APYEMOTO
atpubyTa LIBeT TekcTa Conep:KUT MHCTPYMEHT BHIOOpA IIBETA .

Uro0bl [UHAMU3NPOBaTh aTpuOyT, HY)KHO ABaXKAbl Ha)aTh Ha Ha3BaHuu JIK MbImm, W B pacKpbIBIIEMCS
CIHCKE HACTPOHUTH JUHAMUYECKHE CBOMCTBA € IIOMOLIBIO pa3zaena Bua unankamuu (puc. 26).

Bun ycioBus (M, COOTBETCTBEHHO, BUJl MHAWMKATOpA, co3llaBacMoro u3 1'D), BeiOMpaeTcs B pazueic Bua
HHIUKALUH:

3HaveHue — MHAVKALIWS 3HAYCHUS apTyMEHTa,

Arg = KoHcT. — MHIMKAIMs paBeHCTBAa apryMEHTa 331aHHOM KOHCTAHTE;

Arg >= KoHcT. — uHAMKaMsl IPEBBILLIECHUS] apTYMEHTOM 3a/IaHHOr 0 110pora;

Arg & KoHcT. — MHIUKANUs COCTOsIHMS OUTOB 3HAYEHHs apryMeHTa, 3ajanHbeix Mackoid Koncranra. Eciu
XOTs OBl OZIMH TaKoi OuT ycranosieH, naumupyercst MICTUHA, nnage — JIOXb;

Arg B quana3oHe — HHIUKAIUA HAXOXK/ICHHsI apryMEHTa B 33JJaHHBIX THANa30HaX;

Arg B MHTepBaJle — UHIUKAIM HAXOXKICHHUS apr'yMEeHTa B HHTEpBaJIaX MPUBS3aHHOIO KaHaa.

B 3aBrucuMoCTH OT BHIOpaHHOTO BWJIa MHIMKAIIMU MEHSIOTCSI MHCTPYMEHTBI €T0 KOH(UTYPHPOBAHHUSL.

CBOMCTEa 0OBEKTA

ABCT excT CeoHCTEa DOBLEKTA
= —
= | Ay B i S—
e B¢

CeokHCTED | 3HayeHuE |
Kb CeofcTED | 3HaveHue | e
SanHEES [ | Lusi

Sanueks 1
Tekct STERCTY

TekcT <TEKCT>
Ueer TekcTa I

lleer Texcta [ARG 000] D

Ba WHOME ALY HeT guHaruzauM
o = BIa, MHOMHE SLUAM Arg = Kaner.
ET OHHAMHSALHM
WP e e Mpueazka ARG_000 -
BepaskuBaHse g = Korer, Ecou MCTAHHD
CKPBITE MPH CTSRTE | g g K oricr. EcwNOXHOD
Moackaska Arg B AWaNasaHe K.oHeTaHT & 0 -
AI] B WHTEpEANE

[ zHOEHaA NpHEASEA [_ DcHOEHaA NpHEASEA [ ]

Puc. 26. Jlunamuzayus ampubymos
HNnaukanus 3HaYeHus

Bun wamukanmun 3Havenwe MoxkeT ObITh 3aiaH mpu avHamm3anuu arpudyra Teker. dopmart BbIBOIA

BbIOMpaeTcs B ciucke Mopmar (puc. 27).
CeoiicTBa obbexTa %]

e
S & | B | @
CeolcTED | JHayeHuE ~

K.oHTup
JanHEEa [ |
Tekcr [ARG 000] <TekcT:

= B g MHaMEALHY 3HadeHue
MpueAzka ARG_000

= P opraaT Irteger b
Generic Genenc )
|EET TERCTS Integer
Flaat
WprgT Expanential | ]
[cHOEHAA NpHBASEA [_ Mo yramane _]
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Puc. 27. Junamuzayus ampubyma Texcm

Jst kaxoro popmara MOXKHO 3a/1aTh OOJIee TOUHOE ONMKCAHUe B HOTAIMH si3bIKa CH.

[Tpu BeIOOpe dopmara [lo ymoauanuio I'D Oyzaer oToOpakaTh 3HaUeHHE apryMeHTa B (opmare, 3aJaHHOM
MPB.

Nupukanus natepBasia 14 3navyenuii kanaiaoB FLOAT u DOUBLE FLOAT

Bun wnmukanyu Arg B MHTepBajie MOXKET ObITh 33JaH NpH AWHAMH3aluH 1BeToBhIX arpuOytoB (LIBer
Tekcra, L{Ber 3amuBku u Ap.). OH CIyKHUT IJs1 BU3YyaJIbBHOTO OTOOpPA)KEHHUsI MHTEpBaja, B KOTOPOM HaXOAUTCS
3Hauenue kaHana knacca FLOAT nim DOUBLE FLOAT.

s BeIOOpa aprymenTa ciykut aTpuOyt IlpuBsi3ka, npu Ha)kaTUM Ha 3HAUYCHHE KOTOPOTO OTKPHIBAETCS
CTaHJAPTHOE OKHO BHIOOPA apryMeHTa.

Jns npaBunbHOM padOTHl JAHHOTO BHJA WHAWKALMM BBIOMpPAEMBIA apryMeHT AOJKEH OBbITh CBS3aH C
atpudbyrom MuTepBan (7, P) kanana kmacca FLOAT wim DOUBLE FLOAT.

[Ipy HaxokneHUM 3HAYEHUS MPUBSI3aHHOIO KaHajla B MpeAeiax MpelylpeauTelbHbIX rpanull (nHTepBai 0),
JTUHAMHU3UPYEMbI aTpOyT NPUHUMAET LBET, YCTAHOBJICHHBIH IO YMOIYAHHIO.

ATpubyt Ilpenynmpe:kaeHue CITy>KUT JJisl BBIOOpa IIBETA MPU HAXOXKJICHUW 3HAUCHUS KaHalla 3a mpeesiaMu
peaynpeauTeNbHbIX, HO B IPe/iesiaX aBapuiHbIX TpaHul] (uHTepBai | wim 2).

ATpuOyT ABapHsl CITy>KHUT I BBIOOpa 1IBETA ITPU HAXOKACHUM 3HAUCHUS KaHaja 3a MpeielaMy aBapHiHBIX
TpaHul, HO B MIpeJiesiaX TPaHull MKkl (MHTepBat 3 uim 4).

ATpuOyr BHe rpaHu ciryuT A1 BBIOOpa IBETa MPU HAXOXKJCHUH 3HAYCHHS KaHaja 3a Mpe/ieslaMU I'PaHuIl
HIKaJTel (MHTEpBa 5 nim 6).

/Jlpy2ue 6uovt unouxkayuu

HaOopbl MHCTpPYMEHTOB KOH(UIYPUPOBAaHHS JPYyTrHX BHJIOB HHIMKAILMH 3aBUCAT OT JUHAMHU3UPYEMOIO
atpubyta. Ecim mapameTp MHAMKAUMH NMpH AWHAMU3ALUH aTpuOyTa MOXKET OBITh 3aJlaH Kak BPYUHYIO, TaKk U
BBIOpaH M3 pecypcHOW OMONMMOTeKH, HAOOp MHCTPYMEHTOB COIEPKHT IepekimodaTers Mcnmoab30BaTh pecypebl
(FALSE - Bpyunyto, TRUE — u3 6u6arorexn).

[Tpu xou¢urypupoBanun BuoB nHaukauu Arg = Koncr., Arg >= Koncr. u Arg & Koncr. B nosix Ecom
NCTHUHHO u Ecau JOKHO 3angarorcs 3Ha4eHUs, KOTOPbIE NODKEH MPUHUMATHh IWHAMU3HPYEMBIH aTprOyT
npu BemonHeHnu 3amanHoro ycioBus (MCTHUHHO) u B nporuBHoMm ciydae (JIOXKHQO). Ecim 3amano Jdom.
3nauenue ais MICTUHHO (JIO’KHO), To Ha KaXAOM TakTe OOHOBIICHHs rpad)uueckoro SKpaHa 3HAYCHHUE
atpuOyta, 3amanHoe B mnone Ecam HCTUHHO (JIOKHO), cmeHsiercsi 3HA4YeHWEM, 3aJaHHbIM B
coorBeTcTBytolIeM moje Jlom. 3Hadenme.... YToObl 0TOOpa3sUTh AOMOIHMTENBLHOE 3HAUYEHHE, HA/IO BBIIOIHUTH
COOTBETCTBYIOIIYIO KOMaHay 13 KouTekcTHOro MeHio ot Ecsmm UCTUHHO (JIOJKHO). 3HaueHne KOHCTAHTHI,
€ KOTOpPOHM CpaBHUBAETCSI apryMeHT, 3aaaeTcs B none Koneranra.

[lpn koHUrypupoBaHMM BUAA WHIVKAIMKH Arg B JAUaNa30He CTPOKHM ONHCAHUS JUANa30HOB
CO3J1AI0TCS/YAASIIOTCA C MOMOIIBI0 KOHTEKCTHOTO MEHIO, BbI3biBaeMoro Haxkaruem IIK Mpimm Ha atpubyte
Jlnana3zoHbl — U CO3/IaHMSA HOBOI'O JMAana3oHa, U Ha CO3JaHHOM arpubyTe Juama3zoH — ans ero yaaneHus. B
nonsix MuH. 1 Makce. 3a7arorcs rpaHuiibl Tuana3onoB (Makce jgoimkHo ObITh Oonbiie Mun). UaaukaTop 3Toro
BHa paboTaeT Mo cieayoleMy aJrOpUTMY: IPH U3MEHEHUH 3HAUCHHSI IPUBSI3aHHOTO apry MEHTa ULIETCS IEPBBIA
MO CIHMCKY JHamna3oH, KOTOpOMY YJoBieTBopsieT aprymeHT (Mun <= arg < Makc) u atpuOyTy NprCBanBacTCs
3Ha4YeHHUE, 33JaHHOE B COOTBETCTBYOLIEM tosie 3HavyeHue. Co3nanue u Ha3HaueHue rnosist [lon. 3HaYeHue — Takoe
e, Kak IIpu KOH(HUTyprupoBaHuH BU0B HHIUKamu Arg = Koner. u Arg >= Koncr..

Ecnu B mosie Mcnosb3oBaTh pecypebl ycranosieHo 3Hadenue T rue, nonst Ecsim UICTUHHO (JIOYKHO) u
Jlon. 3HayeHMe... COAEPXKAT KHOIKU, NMPU HAKATUU KOTOPBIX OTKPBHIBAIOTCS HABHIATOPHI COOTBETCTBYIOLINX
Ooubnmotek s BeIOOpa pecypcea (puc. 28).

= Buibpate pecypc @
EuanuoTera_TekcTost W

F.ou | Crpoka
T BHCTZ
(1] TekcTl

[oToEoD H OTreHa ” QYMCTHTE

Puc. 28. Hasueamop evibopa pecypca
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Jlst TunoBeix atpu6yToB nojis Ecan HCTUHHO (JIOXKHO) u [lon. 3HayeHue... CouepKar KHOIKH, IPH
Ha)KaTUM KOTOPBIX OTKPBIBAIOTCS CTAHJAPTHBIC TUAJIOTH 3aIaHHs TapaMeTpa (HalpuMep, LIBETa).

OcHoBHast IPUBA3KA

OKHO CBOWCTB HEKOTOPBIX 1D conepxut pazaen OCHOBHasi IPUBA3KA.

[Ipu Ha>kaTHK Ha KHOTIKY BBIBOJJUTCSI CTAHIAPTHBIN THAJIOT BEIOOpA apryMeHTa.

IMpn muHaMm3aimu aTpuOyTOB OHHM, KaK MPABHJIO, aBTOMATHYECKU MPUBS3BIBAIOTCS K OCHOBHOM TPHBS3KE
(ecnu oHa 3a1aHa), oqHaKo At psja ['D ocHOBHasI MpUBsI3Ka MMeeT OoJiee IMPOKOe Ha3HAuUEHMUE.

Ilpumep coz0anus uHOUKAmMOpPa 3Havenus

B nmannom mpumepe mokaszaHa guHamu3zanus atpuOyroB Teker n LlBer Tekcra rpadudeckoro smeMeHTa
Texcr, B pe3ynbTare KOTopoi ['D cTaHOBUTCS HHAMKATOPOM TEKYLIEro 3HAUE€HHsI T'€HepaTopa, U MPU MPEBBIIICHIH
3aJIaHHOTO TIOPOTOBOT'0 3HAYEHHS MEHSIET IIBET TEKCTa.

[Ipusszare arpulyT I'D K reneparopy (WM KaHaly) HAIPSAMYIO HeJb3sl. UTOOBI MCIIONB30BaTh TeHEPATOP IS
JUHAMHU3alMK aTpuOyTa, HY>)KHO 3TOT aTpuOyT MPUBA3aTh K apryMEHTY, KOTOPBIA, B CBOIO OY€peb, IPUBS3ATh K
reHeparopy (MM KaHay).

Coznagum B ciioe Uecrounuxku/Ilpuemunku rpynny I'enepaTopsl ¢ renepatopom Iunaa.

B cioe Cucrema coznagaum rpynny RTM, u B Heii kanan IkpaH. B pesynbrate co3nactes kaHan Jxpan#l
kiacca BpI3oB co cceuikoi Ha Ikpan#l B cnoe 111ad10HbB1 IKpaHOB.

B tabmuuHoM pemakrope aprymeHToB co3naaum s okpana Jkpan#l aprymentr ARG_000 (4T00bI OTKpBITH
TaOJIMYHBIN PEIAKTOP apryMEHTOB, HY>KHO BBIIOJIHUTH KOMaHIy APrymeHTbl u3 MeHio Bung) (puc. 29).

b X DEE 00 RE M

W Tun | Tumpanh Jhasetiee no yiony Mowensea Pnars [purma | En isvepetan Kowmetmapi

-

Puc. 29. Cozoanue apeymenmog sxpana

JBaxasl HaxkmeM JIK B mone CBsi3p TaONIMYHOrO pEIAaKTOpPa apryMEHTOB M BBIOGpPEM ISl TPHUBSI3KH
reneparop Iuaa (puc. 30)..

73



kS Crondmrypupoearts ceask AnalllabnoHsl_skpaHos. 3kpani#! :ARG_000 @@

[E baza_rananoe ATHfTel | AprymenTel
E&s CHeTema MonHos A | Kopotkoe uda | TunaadHes | Korsel
g Jnaverve  WALLE REAL
q‘ MeouHukM TTpHErMHKEN Poprar FORMAT LISIHT
B onrr 1 Koowpoera  CODING STRIMNG
EHEPATOREL Kowraerrapah COMMENT — STRING
& Munatt! Tun TPE USINT

Wria tara B_NAME STRIMNG

ATHEYT I/ PrYMEHTE ‘ Twn arputyra

Haanre npHeRsty [HDHBHSaTb KaHan] lﬂpHBHSaTb a'rpHﬁgT] [ Mpueasta ] [ [OTrieHa

Puc. 30. Cozoanue npussizku apeymenma

3aaHHas MpUBsA3Ka OTOOPA3UTCS B TAOJMYHOM PEAKTOPE apryMEHTOB.
Pasmectum Ha 3xpane I'D Teker U 3agamuM €ro CTaTUYecKHue aTpuOyThHl, Kak MOKa3aHOo Ha PUCYHKE (puc.
31).
Uto0OsI ipu paboTe B peasisHOM BpeMeHHU [’ oToOpaxal TeKyliee 3HaueHHue apryMeHTa, Hy>KHO BBITOJIHUTH
cIeAyIolue JeHCTBUS:
— mBaxkapl HaxkaTh JIK Mbrmm Ha mone TekeT B OKHE CBOWCTB — IO 3TOM KOMaHJIE PACKPBIBAETCS CITUCOK C
rapaMeTpaMu HHAUKAUY aTpuOyTa. B moe Tun naaukanmu BeIOpaTh 3HAYEHHE.
— Ha)kKaTh KHOMKY B mojie IlpuBsi3ka u 3a1ath aprymeHr.
[Tpu Haxarun xkHONKKM OK muaior KOHGUTYpUPOBaHUS JUHAMHYSCKOTO CBOMCTBA 3aKPBIBACTCS, a MPUBS3KA
K apryMEeHTY OTOOpa)kaeTcs B OKHE CBOMCTB 0.

CBOMCTEBA 0D BLEKTa E]
ABCTekcT
=S | » | B |
CeoiicTED 3HAYEHHE
Eu:u-rrgg
Leer —
CTHne
K.pali maHMu Mnocki
TonwmHa 0
Sanuek.a |
Ueet sanueku |
Crne I
TekcT {TEKCTS
Bia, HHOMAE AL HeT guHaMUE AL
Lget TereTa |
Bia, HHOMAE AL HeT guHaMUE AL
L pracpr kS Shell Dlg, 20, #1pHEIR
BrIpaBHHBaHHE Mo weHTpy
CEpEME MM CTapTE Falze
Mogcraszka
cHOBEHAA NpHEASKS
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Puc. 31. 3a0anue cmamuueckux ampubymos mexkcma

Tenepsp HacTpouM HM3MEHEHHE LBETa TeKcTa ['D mpHW MpeBBILICHUH 33JaHHOTO MOPOTroBoro 3HaueHus. s
3TOI'0 HY>KHO BBIIIOJIHUTH CIIEAYIOLIUE ACHCTBUSL:

— aBaxabl HaxaTh JIK mbimm Ha mosne LBer Tekera B OKHE CBOMCTB — MO 3TOM KOMaHJE PaCKPHIBACTCA
CITUCOK C TTapaMeTpaMu HHIWKAuu atproyra. B mone Tun nuauxanum Beiopats Arg >= KoHer.;

— Ha)kaTh KHONKY B Tiosie [IpuBsi3ka 1 3a1aTh apryMeHT MOSBUBIIEMCS JHATIOTE.

B none Koncranra BBecTn moporoBoe 3HaueHue 80, IpU MPEBBIIICHUN KOTOPOM MBI 3aJaJIMM H3MEHEHHE
1Bera Texcta [,

B none 3nauenne qisi TRUE nipu momonm cTaHAapTHOTO AuMajiora BeIOOpa IBETa 33auM LBET TEKCTa JIJIs
3HAYEHUH, IPEBBILIAIOIINX IIOPOroBoe (B JaHHOM cirydae KpacHblii). B mone 3navyenne aias FALSE 3ananum et
TEKCTa JIJIs1 3HAUCHUH MEHBIIIE ITOPOTOBOTo (B JAHHOM CITy4aid YepHBIN ).

Tenepp coxpaHMM NIPOEKT AJsl 3allyCKa B MOHHTOPE DPEAJIbHOIO BPEMEHH, OTKPOEM M 3allyCTUM €ro B
npodaiinepe ¢ MoaAepKKoi rpaduuecKux dKpaHoB — ['D 0ToOpa3uT U3MEHSIONIYIOCS aMILTUTYy TTHI000Pa3HOro
curnasna. [Ipy npeBpIIeHuH 3aJaHHOTO TOPOroBOro 3HaueHHs 80 LBET TEKCTa H3MEHUTCSI C YEPHOIO Ha KPaCHBIH.

JAuHamMmnyeckne cBoiicTBa

JAunamuyeckas 3amuBka ['D

[Ipu mcnonp3oBaHuK JaHHOTO cBoWicTBa [’ oroOpakaeT 3HAUEHHE IMPHBSI3AHHOTO apryMEeHTa YMCIIOBOTO
¢dopmara B BUE 3aKpallleHHOW 0o0JacTH (Takas oOJacTh Jajiee Ha3bIBaeTcs cjoeM). IlomepkuBaroTcs ABa BUIA
JUHAMHYECKOH 3aJMBKM — OJHOC/IOWHAsi (OTOOpaskaeT 3HAYEHHWE OIHOTO apryMeHTa) M MHOIOCJIOiHas
(oToOpaxkaeT 3Ha4YeHHsI HECKONBKMX aprymeHroB). O0a Buaa HacTpauBaloTcs Ha BKiIanke JluHammuyeckasi
3anmuBKa ( E) okHa CBolicTBa 00bekTa. /(11 MCTIONK30BaHUS JUHAMUYECKON 3aJMBKU HY>KHO Ha 3TOM BKJIAIKE
ycTaHoBuTh ¢uiar Paspemieno.

Jnst nobaBneHust/yTaleHus CII0Sl UCIONB3yeTCcsl KOHTEKCTHOE MEHIO, BhI3bIBaeMoe HaxkatueM [1K mpmmm na
Ha3BaHusX myHKTOB Ciyion/Cioii cooTBeTcTBeHHO. HacTpoiiku sl BceX CO3/1aBacMbIX CJIOEB HMEIOT OJMHAKOBOE
HazHayeHHE.

Bkrazika conep KUt clieayronme HHCTPYMEHTHI KOH(HUTYpHUPOBAHH S 3aJMBKH.

HanpasJieHue — HanpaBJicHUE 3aJIMBKU (BBepPX, BHU3, BIIPaBO, BJIEBO).

HNms — ums ciost. st nepexoa K pelaKTUPOBAHUIO HY>KHO JABakabl Haxxath JIK B 3ToM moze.

IMpuBsizka — BEIOOp apryMeHTa, K KOTOpoMYy MpuBs3biBaercs cioid. [Ipu naxaruu JIK B maHHOM mone Ha
9KpaHe MOSBJISIETCs qUajior BeiOopa aprymenTa . Cioi, 171s1 KOTOPOro MPUBsI3Ka K apryMEHTY HE 33/1aHa, CYMTAeTCs
npuBszaHHbiM K 0. Ecim 3ammBka MHOTOCHOWHAs, 3HAYCHHsI TPHUBSI3BIBAEMBIX apryMEHTOB JIOJDKHBI OBITH
HEOTPHULATEIbHBIMHU.

Tun 3anuBkuM — BbIOOp Tuma 3aimuBKU. Ha Bkmagke JOCTYIHBI THIOBBIE aTpUOyTHl KOH(PUTYpHPOBaHHS
3aJIMBKH BEIOPAHHOrO THIIA.

MuH, Make — umciia, KOTOpBIE CTaBSITCS B COOTBETCTBHE TIpaHUIaM ['3D, HCHoib3yeMbIM B KauecTBE
npezenoB mkansl. Hampumep, ecim BEIOpaHO HampaBiieHUE 3aJMBKH CIpaBa HasieBo, MHH COOTBETCTBYET NPABOH,
a Makc — nieBoi#i rpanune rpapudeckoro snementa. Ecnu ¢uiar Mun = LL, Make = HL He ycTaHOBIICH, 3HAUCHUS
Mun 1 Makc MOTyT OBITh 33/1aHbI BPYYHYIO.

Mun = LL, Makc = HL — eciu BeIOpaHHBIH apryMeHT IpPUBS3aH K 3HAUYCHHUIO KaHAa, TO MPH YCTaHOBKE
stomy arpuOyty 3Hadenns TRUE mpenensl mikanbl ycTaHABIMBAIOTCS PaBHBIMH COOTBETCTBEHHO HIKHEMY H
BEpXHEMY IpenenaM KaHaja. Eciau 3anuMBka MHOrOCJOMHHAas, TO Mpejaenbl LIKaJIbl YCTAHOBATCS paBHBIMU
coorBercTBeHHO LL n HL mepBoii mo nopsaaxy npuBs3KH.

IIBeTa A1 AMANa30HOB — €CJIM BHIOPAHHBIN apryMeHT NMPHUBSA3aH K 3HAUCHUIO KaHajla, TO NMPH YCTaHOBKE
stomy atpu0Oyty 3HaueHus: TRUE c momompto nBeroBeix arpubytoB Ilpeaynpe:xkaenue, Apapusi, Bue rpanmig
MOKHO 3aJaThb JOIOJHUTENIbHbIE IIBETa 3aJMBKH, COOTBETCTBYIOIIME HAXOXKIEHUIO 3HAUCHHUsS KaHala B
OTIpe/ieJIeHHOM JAuana3oHe - P MHOTOCIOWHOHW 3ajuBKe 3HadeHue arpubOyra LlBera ajsi 1Mana3oHOB JOJKHO
obrre FALSE.

B 3aBucumoctu ot 3Hauennit MuH 1 Makc BO3MOXXHBI 2 BapuaHTa HHAMKATOpA, co3naBaeMoro u3 ['0.

Bapuant 1: Mun=0, Makc 0oJbllle WM paBHO MaKCHUMajJbHO BO3MOXKHOM CyMME apryMeHToB. B 3Tom
ciaydae ['D oroOpaxaer aGCOMIOTHBIA BKJIAJ apryMEHTOB B MX OOLIyI0 CyMMYy (HMKE INOKa3aHO NpPHUMEHEHHE
MHOTOypoBHEBOH 3aimuBKkH K ['D IlpaMOyroabHMK, Kaxablii U3 aprymeHtoB usMeHsercs ot 0 go 100, Tekymue
3HAUYEHUS apPryMEHTOB OTOOpaXaroT rpaduyueckue eMeHTsl Tekcer).

Bapuant 2: MAX > MIN > 0.

OTOT BapWaHT NpelHa3Ha4YeH IJI PEIleHMs CIEeLUUaNbHBIX 3a1ad oroOpaxkenus. IIpumepom Takoi 3amadn
MOJKET CIIy>KUTh OTOOpakeHHE B 33aHHOM JMalla30HE YPOBHEH HECMEIIMBAIOLUINXCS JKUAKOCTEH B €MKOCTH, €CIIU
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B apryMEHTBI IEpefaloTcsl TOMMIMHBI CJIOEeB JKUAKOCTEH (0OpaTnTe BHUMAaHWE HA MHBEPCHBIA MOPSAIOK CJIOEB B
CIHCKE OTHOCHUTENIBHO MX PACIIOJIOKEHHs B eMKOCTH). Jlnamna3zoHn oToOpaskaeMbIX YpOBHEH 3a/1aeTCs MapaMeTpaMu
MMUH n MAKC.

JAunamuyeckoe nepememenue I'J

3ajaHye TPACKTOPUH MTEPEMEIIICHHU S

3ajlaHye peXxUMa MepeMeIeHUs]

D10 CBOWCTBO HacTpamBaeTcs B paszeie Ilepememars Biianku Junamuveckass Tpancopmamus ( .)
okHa CBolicTBa 00beKTa.

UToObI NCTIONIL30BaTh JaHHOE TUHAMUYECKOE CBOMCTBO, HAZl0 ycTaHOBUTH (priar [lepememars.

[Ipu pabGote B peanbHOM BpeMeHH TrpaMUecKHil 3JEMEHT IMEepeMeEIlaeTCs BAONb TPAeKTOPHH, KOTOpas
3aJ]aeTCsl KaK JIOMaHasl IMHUS (KOJMYECTBO Y3JIOB JIOMaHOW HE OrpaHuueHo). Tekymiee monoxenue ['D 3aBUCUT OT
3HA4YEHUS MPUBSI3AHHOIO apryMeHTa (YMCIIOBOM apryMeHT AJIsl NMPUBSI3KH BeiOMpaercs B cnucke IlpuBs3ska), ot
3HA4YEHUH, 33IaHHBIX JUIS y3JI0B TpackTopuu, U (iara [lepememiats miaBHo.

3adanue mpaekmopuu nepemewienun

[on 3amanneM TPaeKTOPUHU MOHUMAETCS 3a/IaHHE TTOJIOKEHUS €€ Y37I0B U 3aJjaHre 3HAYCHUH JIJISI 3TUX Y3JI0B.

[lo ymonmuaHuio TpaekTOpHsi JAWHAMHYECKOTO TEpeMElICHUs MPEACTaBiIseT cOoOOH OTPe30K OT TOYKU
npuBs3KM ['D 70 HEeHTpa OrpaHMYMBAaIOIIErO MPSIMOYTOJIBHHMKA, T.€. UMEET 2 y3ia. 3HadeHus AJIS 3TUX Y3JI0B
ycranaBiuBaroTes paBHbIMEH 0 w1 100 cCOOTBETCTBEHHO (3HAUEHWE, 3aJIaHHOE JUIS y3Ja, OTOOpakaeTcs B OKHE
3HaveHue y3/1a IpU HABEICHUHU Kypcopa Ha y3ed).

C nomomrpto Merona drag-and-drop mosiokeHue y3JI0B TPACKTOPHHM Ha JKpPaHEe MOXKHO H3MEHSTH (IpU

HaBeJIEHUU Ha y3eJl Kypcop IpUHUMAET BUJ + , JUIs BBIIEJIEHUS y3J1a HY>KHO HaxkaTh Ha HeM JIK).

YroOb! 106ABUTH HOBBIM y3€J, HY’KHO BBIIEIUTH OJMH M3 MMEIOIINXCS y3JI0B M Jajee UCIOIb30BaTh METON
drag-and-drop npu Haxaroit knasume CTRL (mpu 5ToM Juist y3/1a-MOTOMKa YCTAHABIIMBACTCSI 3HAYCHHE, KOTOPOE
3aJ1aHO JJIs1 y3J1a-POAUTEIS).

VY3en, nepBoHavYaNbHO pa3MENIeHHBIH B TOYKe MpUBS3KH [D (3TOT y3enm o0o3HAdaeTcs KPacHOW TOYKOMH),
ocTaeTcs KpaiHUM Y3JIOM TpU JIFOOBIX MaHWMYJSIIHUSIX C TPACKTOpHEH M B AaibHEHIIeM Ha3blBAeTCS MEPBBIM
Y3JIOM.

3HavyeHus Ul KpalHUX Y3JI0B TPaeKTOPHH 3a/1al0Tcs Bpy4uHYI0. [l 3TOro Hy»KHO BBIJAETUTH KpalHUH y3el,
BBECTH YMCJIO B OKHE 3HAYEHHe Y3JIa U HAJKaTh KHONKY Y CTAHOBMTH AJIs1 y3.1a.

3HayeHus: AN MPOMEXYTOUYHBIX Y3JIOB TPACKTOPUM MOTYT OBITh 33/IaHbl BPYUHYIO HIHM PAaCCUHTAHBI
ABTOMAaTHYECKH.

UYroObl 3a7aTh 3HAYEHHS Ui MPOMEKYTOUHBIX Y3JI0B BPYYHYIO, HaJ0 yCTaHOBHTH ¢uar HcemoJb3oBaTh
3HAYEeHHs] MPOMEKYTOUYHBIX Y3JI0B U Jlaliee 3a/1aBaTh 3HAUCHHUE [T KaXKI0T0 MPOMEKYTOYHOr0 y371a aHAJIOTHIHO
3aJIaHUIO 3HAUYEHUS U1 KpalHero y3ia.

3HaveHUs JIs1 Y3JI0B JOJDKHBI MOHOTOHHO BO3pacTaTh (yObIBaTh) OT OJHOIO KpaiHEro y3Jia J0 APYroro.

Uro0bl 3a7aTh 3HAYCHUS ISl IPOMEXKYTOUHBIX y3JI0B aBTOMAaTH4YeCcKH, Hafno cOpocuts (paar Ucnosb3oBaTh
3HAYEHHS MPOMEKYTOUHBIX Y3JI0B I ITPH yCcTaHOBJIEHHOM Quiare Mcmoab30BaTh 3HAYEHUST IPOMEKYTOUHbIX
y3J10B HaXaTh KHOMKY PaccunTarh 3HAYeHHs y3J10B — B O0OWX CIIydyasX 3HAUCHHsI JJISl IPOMEKYTOUHBIX Y3JIOB
PacCUUTHIBAIOTCS HCXOS U3 3HAUCHHM, 33/1aHHBIX JJIs1 KPAHUX Y3JI0B, U OOILIEH AJIMHBI TPACKTOPHU.

3adanue pexcuma nepemenjeHu

Ecmu ¢nar IlepeMernaTh NJIaBHO HE YCTAHOBJICH, IIPU padOTe B peajbHOM BpEMEHHU IpaduyecKuid 3JIeMEeHT
CKauKoOoOpa3HO IepeMelaeTcsl OT y3lla K Y37y, pachosiarasicb B KaXKIbli MOMEHT BPEMEHU Ha TOM Y3Je, Ul
KOTOPOTO 33aJ]aH0 3HAYEeHHUE, OIpKaiiiee K TeKyIeMy 3HAUSHHIO PUBSI3aHHOTO apryMEHTa.

Ecmu ¢nar Ilepememiarh NMiIaBHO YCTaHOBJIEH, aBTOMATHYECKU PACCUMTBIBACTCS 3HAYCHHE JUIA KasKAOrO
MUKCEJISl TPACKTOPHUH, TIPU 3TOM pacueT 3aBUCHT OT ¢uiara McnoJib30BaTh 3HaYeHUS MPOMEKYTOYHBIX Y3JI0B!

Ecimu ¢nar Mcnonb30BaTh 3HAYEHHS] MPOMEKYTOUYHBIX Y3JI0B HE YCTaHOBJICH, 3HAUECHHE IS MHKCEIeH
pacCUUTHIBACTCSA UCXO/IS U3 3HAYCHUM, 3aJTaHHBIX JJIsI KPaHHUX Y3JI0B M O0ILEH AJIMHBI TPAaeKTOPUH.

Ecmn ¢nar Hcmoab3oBarh 3HAYeHHS] NMPOMEKYTOUYHBIX Y3JI0B YCTaHOBJICH, 3HAYCHUE ISl IMUKCENeH
paccUUThIBAETCs HA KXKIO0M OTPE3KE TPAEKTOPUM UCXOJIS U3 €0 JUIMHBI U 3HaYeHUH, 3aJaHHBIX JUIS €T0 y3JI0B.

[Ipu ycranonennom ¢umare IlepememiaTh IUIABHO TOJIOKEHHE TPapUUECKOTO BIIEMEHTA MPUBS3aHO K
MIUKCEJII0, 3HAUEHUE KOTOPOro MMEET HauMEHbIlIee OTKIOHEHHE OT TEKYILEro 3Ha4eHuUs IPUBSI3aHHOT O apryMEHTa.

Hunamuueckuii konmyp I'

JuHaMUuecKuii KOHTYp TpeACTaBseT cOOOM MpPOKPYyYMBAEMBIH 1O YacOBOW CTpeNKe MYHKTUDP (MOI
MPOKPYTKOH 371eCh MOAPa3yMeBaeTCs JUCKPETHOE MEPEMEILEHNE C IIAaroM, PaBHbIM JUIMHE IITPUXA). ITO CBOWCTBO
HacTpauBaeTcs Ha BKIaake J{uHaMuveckmii KOHTYp okHa CBoiicTBa 00beKTA.

Ha Bkiagke pa3menieHsl CIeayIoMe HHCTPYMEHTBI HACTPOHKY TMHAMUYECKOT0 KOHTYpa:

IMpuBsizka — 3a/aHre TPUBSA3KKA K apryMEHTy JKpaHa (apryMEHT JOJDKeH UMETh YucioBoil ¢opmart). Ot
3HAYEHUS NPUBSA3aHHOTO apryMEHTa 3aBHCHUT CKOPOCTh MPOKPYTKH KOHTypa. Ecim aprymeHT paBeH 1, KOHTYp
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nepeMeniaercs Ha | mar Ha KakoM TakTe OOHOBIICHUS SKpaHa; €ClId apryMEeHT paBeH 2, KOHTYP MepeMelaeTcs Ha
1 mar 1 pa3 3a 2 Takra, u 1.7. Ecu aprymenT paBeH 0, KOHTYp HE IPOKPYYHUBAETCSL.

LBer mrpuxa — BEIOOp 1BETA IITPUXA.

LIBeT mpoMeskyTKa — BEIOOD IBETa IPOMEKYTKA.

Jnuna mrpuxa— 3aJaHue JUIMHBI IITpUxa (M, COOTBETCTBEHHO, IIara MepeMelieHnsi KOHTYpa) B MUKCEIIX
(2-100).

ITpome:RyTOK/IITPHUX — 33JaHNUE OTHOIICHUS [UTHHBI POMEXYTKA K utuHe mrpuxa (1-10).

@OyHKIHUHA ynpaBJjeHus: rpadpuuecKUMHU dJ1eMeHTaMu

Oynkiu  ynpaBieHuss [D — 3T0 [neicTBus, 3aAaHHbBle A TpadHUuecKHX OJIEMEHTOB Ha JTare
penakrtupoBanus mpoekra ACY; BbIIOJIHEHHE OTHX JEHCTBHH mpu paboTe B peaJibHOM BpEMEHH
WHUITUAJIM3UPYETCS OMEPaToOpOM C ITOMOIIBIO MBIIIH. 3ajaHue PYHKIUH yIpaBIeHUs 1 IpaUuIecKuX JIEMEHTOB
npujaer rpadUuecKuM 3KpaHaM CBOMCTBO MHTEPAKTUBHOCTH U O0ECHEUMBAET OIHO M3 BakHEHIuX kayectB ACY
— yIIpaBJieHHE TEXIIPOLIECCOM C MOMOILBIO IPadUIecKUX CPEACTB.

@yHKIMH yIIpaBJIeHUs 3aJal0TCs Ha BKIaake JledcTBus (ﬂ) okHa CBoiicTBa 00beKTa:

OmnpezeneHsl clienyronue cOObITHSI, 10 KOTOPbIM MHULMAINU3UPYETCS BBIIOJIHEHUE NEUCTBUM B PeajbHOM
BpPEMECHHU:

o pressed (naxatue JIK Ha I'D);

o released (or:karue JIK Ha I'D);

Jiist kKaxmoro u3 coOOBITHI MOXKET OBITH HE3aBUCHUMO 33JJaHO HECKOJIBKO (DYHKIMH yIPaBIICHUs, BHIOMpPaeMbIX
U3 KOHTEKCTHOIO MEHIO (MEHIO OTKpbIBaeTcs pH Haskatuu [1K MpIm Ha Ha3BaHUM COOBITHSA):

. nepenarb 3Havyenue (Send Value);

o MOKa3aTh/cKpBITH diemenTsl (Show/Hide Elements);
o nepeiiTu Ha 3xpan (Jump to Screen);

. nocaatb kommentapuii (Send Comment);

. nocaathb noackasky (Send ToolTip);

o nocJjarh crpoky (Send String);

o BhINOJHHUTH (EXecute).

OyHKIMK YIIPaBJICHUS OTOOPaKalOTCS B BUJIE HOBBIX Pa3leliOB CIMCKAa CBOWCTB OOBEKTa (Ui KaxIoH
(GyHKIMU co3maeTcsl OTAeNbHBIN pasnen). s ymaneHus (QyHKIMU YIIpaBICHHS WM W3MEHEHHS €€ MO3MLIUH B
CIIMCKE MCIONB3YyeTCs KOHTEKCTHOE MEHIO, BbI3biBaeMoe HaxatreM [IK mpim Ha HasBanuu QyHkuuu. Ecnm ams
COOBITHS 331aHO HECKOJIBKO (DYHKIMI, B PEAJIbHOM BPEMEHU OHM OTPalaTHIBAIOTCA IO MOPSAKY B COOTBETCTBHUH C
no3uiuei B ciircke (PpyHKIMS mepexo/ia Ha IKpaH BCET/a BBIOJHIETCS MOCIIETHEN ).

Jnst kaxaoro coObITUs MOXKHO 3a7aTh MOATBEP)KACHHE M 3BYKOBOHM cUrHai. st 3TOro MCmojb3yrTcs
atpubyTsl [loaTBep:kaeHue u Curnadi.

YrtoObl MOATBEPUTH JIeiiCTBUE HYXHO Haxkath KiaBuiry OK. s ormensr — Cancel.

Ecim ycranoBmen CurHajg, TO TpH COBEPIICHUU YKAa3aHHOIO JEHCTBHSI CHUCTEMa BOCIPOHM3BOAHT
CrannapTHbIii 3BYK, 33/1aHHbIH B Windows.

Koa pocryma — kxonm moctynma K ucmosb3oBaHuio QyHkumid ynpasienus (0-255). Ilpaa nHa moctynm k
(GyHKUIMSM ynpaBleHHs 33JaloTCsl JUId IOJIb30BaTesisi B BuJAe Macku B paszuene Jlocrym / ®opmbl kanana
Hoas3oBartenn. [Ipu KoppensuM Mackd ¢ KOJOM JAOCTyna (pe3ysbTaT MOOMTOBOTO JIOTHYECKOTO YMHOKEHHUS
OTJINYEH OT HYJIS) JOCTYH K (YHKIMSAM YIIPaBJICHUS pa3pelleH, B IPOTUBHOM cilydae — 3amperieH. Kox gocryma k
WCIOJIb30BaHMIO0 (DYHKLIMH yIpaBiIeHUs 0ToOpakaeTcs B Tabmie rpad)uuaecKux 3JIeMEHTOB.

Ecau mone3oBateny B cucTeME HE 33JaHbl, 3HAYE€HUE KOJIa TOCTYIa HE YYUTHIBAETCS.

Ecnu vn omme O6ut macku kanaina Iloab3oBaTesib HE BBIIENEH, TOCTYH K (QYHKIMSIM YIPaBJICHUS pa3pelieH
TOJILKO IIPH 3Ha4Y€HHUU Kofa gocryna 0.

[Ipn nHaBemenmu Ha I'D ¢ ¢yHKUMEH ympaBieHHS Kypcop NPHUHUMAET BHJL \”r? Hus IT'D ¢ dynkumei
yIpaBJeHHUs MOKET OBITh TaKKe CKOH(UTYPUPOBAHO BhIJEIEHHE B PEaIbHOM BPEMEHH.

Berpoennsie rpagpuyeckne 3JeMeHThI

‘MTunusn’

1 Jumus W we nveer crnenru(UUecKux CBOWCTB M pa3MelIaeTcsi B rpa)MuecKoM CJ0oe CTaHAapTHBIM
CIocoOoM.
‘Texcm’
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D Texer M ne umeer CrielM(pUUECKIX CBOMCTB M pa3MeIaeTcs B IpadMuecKoM CIIO€ CTaHJIAPTHBIM
CIOCOOOM.

ITpn muHamMu3amy aTprOyTHl ABTOMAaTUYECKHU MTPUBS3BIBAIOTCS K OCHOBHOM ITPUBSI3KE, €CIIM OHA 3afaHa.

[Ipu 3agannm opmara BEIBOJa MOKHO JOOABUTH MOSICHSIIOIINN TEKCT, KOTOPBIA 0TOOpa)kaeTcsi B peajbHOM
BpPEMEHHU.

‘Ilnockue puzypor’

B sty rpynny Bxonsr caenytomue 1'9:

IInockmii KIanan

TpeyroabHuk

Osan

Crpenka

DJIJIMIIC, CEKTOP O

‘Pecypcor’

B ary rpynmy Bxonsr cnenytromue ['3:

TexcTOBBIH pecypc

PactpoBoe nzo0pa:kenue

BekropHoe u3odpakenne

Bupeoxuun

Pucynok u3 gaiiia (=

Teker u3 paiina E

Otu I'D mpencraBisior co0OM HEBUAMMBIE OKHA, B KOTOPBIX IO 33/IaHHBIM MpaBHJIAM OTOOPa’KaroTCs
pecypchl U3 COOTBETCTBYIOIINX HITH (PaiiiioB.

‘Buoeoxnun’

I'D Bugeoxkaun pasmemiaercs Ha TpadudecKkoM dKpaHe CTAaHAAPTHBIM CIIOCOOOM; pecypc U3 OMOIHOTEeKH
BBIOMpaeTCS B HAaBUraTope, KOTOPHIH IMOSBIETCS HA HKpaHe MPH BHIOOPE 3JIEMEHTAa Ha MaHEeNd WHCTPYMEHTOB
I'paduyeckue 3j1eMeHTBI.

BriOpannsiii B xozme pazmemeHust ['D pecypce ycTaHaBIMBaeTCs B KAUECTBE CTATHUYECKOTO 3HaUeHUS aTpulyTa
Buneoxuui.

[Tpu naxartuu JIK B mone 3HaveHus: 3TOro aTpuOyra B OKHE CBOWCTB HAa JKpaHE MOSBISETCS CICAYIOUIAN
JIUAJIor, C TMOMOILBI0 KOTPOr0 MOXKHO 33JaTh JPYroe CTaTM4ecKoe 3HaueHue aTpuOyra Buaeoksmm, B ToM yucie
nycroe (1mo koManae OUUCTHTD).

[Momumo arpubyra Buaeoxsun, ©Ha Bkimagke OcH. cBoicTBa KOHOUTYPHPYIOTCS — CIIETyIOIINE
cnenuduueckue arpudyTsl 1aHHoro I'0:

o IlpuBsizka — mpejHasHaueH A 3aJ@aHUs YCJIOBUSA BOCIHPOHM3BEJICHHS BHUIICOKIWIIA IO
3HAYEHUIO TPHUBSA3AaHHOTO aprymeHta. Ecim 3Hauenue aprymeHta He paBHO 0, BHICOKIHUIT
BOCTIpOU3BOIUTCA, eciii 0 — He BOCTIPOU3BOUTCS,

e [Ilay3a — ompenenser may3y MexXOy KaapamMd NPH BOCIPOM3BEACHHHM KIHIA. JTOT
mapamMerp 3agaercsi B TakTax OOHOBJIGHHS JKpaHa (3HAYEHHE CTAaTUYECKOro mapamerpa IO
ymomuanuio — 0);

e [lloka3biBaTh NpPHM OCTAHOBKE — €CJIM 3TOT aTpUOYT UMEET 3HaueHue | rue (3HaueHue 1o
YMOJTYaHHIO), TIOCIIe OCTAHOBKH BOCIpom3BeaeHus ['D oTobpakaeT nepBbiid kaap kimina; ecau False,
[ocJie OCTAHOBKH BOCITPOM3BEICHHSI KIIUIT CTAHOBUTCS] HEBUIUMBIM;

. HenpepsiBHOEe BOcHpou3BeleHHMe — €CIM 3TOT aTpuOyT MMeeT 3HadeHue |rue (3HaueHue Io
YMOJTYaHUIO), KJIMIT BOCIIPOU3BOAUTCS LMKIIMYECKH; ecii False, ki Bocripon3BOIUTCSs OJJHOKPATHO.

‘Obvemnuie gpuzypot’

B sty rpynmy Bxonst caenytomue ['9:

Muaunn i

Coepa

Konyc

Top |

Iupamupaa

Emkocth

Kiaanan

Tpyba L

PesbedHblil KOHYC B

KpuBosmHeliHbIH KOHYC 1]

I'paguent
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‘Knonku’

B sty rpynmy Bxozgst cienyromue I'D

Knonka

I'pynna kHonok

KapTunka-kHonka i)

‘Knonka’

I'D Knonka pa3MemaeTc;1 B Tpa)uecKoOM CJI0€ CTaHJAPTHBIM CIIOCOOOM.

Hnst co3manus B mabione skpaHa N xkHonku ¢ QyHKIMel nepexona Ha dkpaH M J0CTaTOYHO MepeTamuTh
mabJIoH FITM KaHa BBI30Ba 9kpana M u3 HaBuTaTOpa mpoekTa B mabiioH skpara N.

I'D Knonka nmeer crieayromue cnenuduieckue HacTPOHKY, 3a]jaBaeMble B OKHE CBOWCTB!

wa.
db..
ac..

. ABAa COCTOSIHMSI — €CJIM 3TOT (bar yCTaHOBIICH, YCTOMYMBBIMHU SIBISIFOTCSI 00a COCTOSIHUSI KHOITKH
(HaxkaToe u 0TKaToe), B MPOTUBHOM CIIy4ae YCTOMYMBO TOJIBKO OTXKAaTOE COCTOSIHUE;
o NPUBSA3KA — ONPEJIeNISIeT apryMEHT /ISl YIIPaBJICHUsI COCTOSHUEM KHOIMKH (Ha)XaTOe U OTKAaToe) Ipr

ycraHoBlieHHOM atpuOyte JIBa cocrosinusi. [Ipu 3nadenun aprymenta (0 KHOMKa OTKarta, MPHU JIOOOM IPYyrom
3HA4YEHUH — HaXKaTa.

® IJI0CKAs — NP YCTAHOBKE 3TOT0 (hi1ara KHOMKa CTAHOBUTCS TIIIOCKOH;

e n300paxeHUe — KHOIKA BEIOOPa PUCYHKA U3 PeCypCHON OMOIMOTEKH N300 paKEeHHIA;

® MCTHHHBIN pa3Mep M300paskeHUs — IIPU YCTAaHOBKE 3TOro (hara KapTUHKa NPUHUMAET CBOW MCTHHHBINA
pa3mep; eciu ¢iar He YCTaHOBIICH, PUCYHOK CKUMAETCS JI0 pa3Mepa 24*24 nukcens.

‘I'pagpuxu’

B sty rpynmy Bxoast cienytomue ['9:

Tpenng 2

-
Tpenn XY i
‘Tpeno’

I'D Tpenn 2 pa3mMernaeTcs B rpa)uecKoM CJIoe CTaHIapTHBIM CIIOCOOOM.

I'D Tpena npeHazHa4deH sl OTOOPaKEHHSI N3MEHEHHS 3HAUCHUSI apryMEHTOB SKpaHa BO BPEMEHH, a TaKKe
Ut otoOpaxenus: naHHbIX SIAD, maHHBIX WHAMBUIYaJIbHBIX apXUBOB U MCTOPHUYECKUX JAHHBIX, MOMYYEHHBIX OT
cepeepoB OPC HDA. ApryMeHTBl ¢ TUIIOM JAaHHBIX C IIJIaBAIOLICH 3aIsITOH OTOOPA)XAaroTCsS HAa aHAJIOTOBOI
naHeJd B BEpXHEW 4YacTW TpeHJa. APryMEHTHI C IIEJIOYMCIICHHBIM THIIOM JIAaHHBIX Ha JMCKPETHOH TMaHeJH,
KOTOpas pacIrojaraercs moj aHajaoroBou (puc. 32).

PAdES

teandsr

ch?

310805120830 120540 120880 120700  12071C

ElEs e ¢ ¢« ¥ D P

K phBRE MoTauHME JHauEHHE

progran]_chZ_in
chZ
sawz

Puc. 32. I'D Tpeno

[ToMHrMO THITOBBIX CBOWCTB TPEH UMEET 3HAUUTEIHHOE KOJINIECTBO CIIEIU(PUUECKUX aTpUOYTOB.

OxHo cotictB ['D conepkut Brinagku OcH. cBoiicTBa u Kpusbie.

Ha Bknagke OcH. cBoiicTBa KOHQUTYPUPYIOTCS CIETYIONIHE CeUpUIeCcKre aTpHOYTHI:

OpueHTaNMs — PacroIoKeHNE BPEMEHHOM IIKaJIbl TPeHa (TOPU30HTAIHOE UM BEPTUKAIBHOE).

Macmradupyemblii — eciu TRUE, pazmepn! TpeH1a MOKHO U3MEHSATH B PEAIbHOM BPEMEHHU.

3aroJI0BOK — TEKCT, BBEJICHHBIN B 3TO I10JIE, OTOOPaXKaeTCs B 3arojOBKE OKHA TPEHAA.

CeTka — 3TOT paszell COJIEPKUT THITOBbIE MHCTPYMEHTHI 3a]JaHHsI TAPAMETPOB CETKH TPEH/A.

Jlerenaa — TOT pa3len COAEPKUT TUIIOBbIE MHCTPYMEHTHI 3aJaHUs IapaMeTPOB JIETeH Ibl, 0TOOpakaeMol B
HWXKHEH vactu Tpennaa. Ecnu Ha TpeHae 2 MmaHenu aHaloroBas W JUCKPETHAs, JIETEHJA TEPeKIIouacTcs MEKIy
HUMH (o711 mepexiroueHusi HykHO Haxath JIK Ha manenu). B yierenay BBIBOAMTCS 3arojlOBOK KpUBOH (MMs
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apryMeHTa, eciii A KpuBOW He 3a7aH aTpuOyT 3arojioBOK); IBET M 3HAUCHHE B TOYKE, YKA3aHHOW BU3HPOM.
YtoObI B pealbHOM BPEMEHH M0Ka3aTh/CKPhITh KPUBYIO, HaJ0 HaxkaTueM JIK ycTaHOBUTH/CHATH COOTBETCTBYIOLIUI
¢unar B cronbie Kpusble jereHubl.

Och BpeMeHH — 3TOT pa3/ell COAEPIKUT HACTPOIKH BPEMEHHON OCH:

Moka3biBath — eciit TRUE, Ha ocu oToOpakaroTcst 3HaueHHUS BPEMEHH.

Pa30ueHune — KOJIMYECTBO Pa30UCHUIA BHIUMOM YaCcTH OCH.

Iepuon mognmmucu — mepuoj MOANMUCEN HA och (B pa3OueHusx). JIMHUM ceTku Oe3 MOAIUCH MMEIOT IIBET,
3asiaHHbIi arproyToMm Jlom. nBeT B paszaeine Cerka.

JlnanaszoH — ayrana3oH 3HaueHui BuauMoii yactu ocH (0-100).

Enunanubl — eAMHULBI U3MEPEHHS JUana3oHa. BeiOnparoTcs U3 MEHIO: CeKyH/a, MUHYTA, 4ac, eHb.

JleBasi rpaHuma — apryMeHT, B KOTOpBIA TepenaeTcs TeKyllee 3HAaueHUE JIeBOH BPEMEHHOW T'DaHHIIBI
TpeHza.

IIpaBas rpaHuma — apryMeHT, B KOTOPBIM TNepeqaeTcsi TeKyllee 3HaYeHHWE MpaBOil BPEMEHHOW TPaHHUIIBI
TpeHza.

ApryMeHTHI, XpaHsIIue TeKyIIhe BpeMEHHbIC TPaHUIIBl TPEHJa, MOTYT OBITh MCIIOJNB30BAaHbI, B YACTHOCTH,
JUIA BBIBOJA MTHOBEHHOTO CHMMKA TpPEHIA B TeHEpHUpYyeMbli nokyMmeHT. IIpu 3TOM Ha TpeHA B AOKyMEHTE
BBIBOZSITCSL TOJIBKO T€ KPUBBIE, KOTOPBIE OTOOpaXkaroT JaHHbIe MHAMBUAYaNbHOTO apxuBa, BbIOOpKy OPC HDA,
WJIM 3HAYeHMsI KaHajia, apxuBupyemoro B SIAD.

Ocp 3HaYeHUH — 3TOT pa3fesl COAEPKUT HACTPOUKH OCH 3HAYEHUM.

Pa3z0oueHue — KOIM4eCTBO pa30MEHUI BUIMMOM YaCTH OCH.

Iepuon moanucu — mepuoa moxpmuceld Ha ocu (B pa3dueHusx). JIuaum cerku Oe3 MOANUCH MMEIOT LBET,
3ananHbli atproyrom Jdom. uBer B pa3zaeine Cerka.

Iloka3pIBaTh — BUAMMOCTE OCEH 3HAUCHHH.

Bce ocu — 0ToOpakaroTcst OCH BCEX KPUBBIX.

Tonbko akTUBHASI — 0TOOPaXKAETCS OCh KPHBOM, BBIICIICHHOH B JIETCHJIE.

Bydep — KoIMuecTBO XpaHHUMBIX B MaMSTH 3HAYEHUI KaXIoi KpUBOH 11 BhBoja Ha Tpenn (24-10°, mo
ymomyanuio — 500). Kpome Toro, aToT mapaMmerp 3amgaeT MaKCUMaJIbHOE YHCIIO 3HAUY€HHUH, U3BJIEKaEMbIX U3 apXuBa
1 0TOOpakaeMbIX Ha TPEHE MPH MePexo/ie K 3a1aHHON BPEMEHHON METKe.

Bydep MoxHO COXpaHUTH B (hail1 — I ITOTO y KaHaja, BBI3BIBAIOIIErO IA0JIOH SKpaHa ¢ TPEHIOM, HYKHO
ycranoBuTh apamerp Jlamn kak Read/Write.

Bydep coxpansiercs B ¢aitn ¢ mmenem <ID>.DRG, rne ID — umneHtudukarop kaHaia, BbI3BIBAIOIIETO
mabioH sKkpana ¢ Tperaom. Ilepuon coxpanenus Oydepa ompenensercs napamerpom Ilepuon coxpaneHus Aoim.
uH(popManmm B HacTpolikax y3ia (Bkiaaaka Order TpeBor / Jlamn / [lapameTpsi).

ITpu 3amycke mpoekTa Ha TpeHae OyAyT MOKa3aHbl 3HAYSHUS MOCIIEIHET0 COXpaHeHHOTo Oydepa.

Bydep Tpenna, BXoasiero B cocTaB 00bEKTa, HEJIb3s1 COXPAaHUTh B (haiJl.

Macmtad auckper (%) — 31oT arpuOyT 3a7aeT BHICOTY IOJISA, OTBOAMMOrO Ha JUCKPETHOW MaHEIW MAJIs
oTroOpakeHHs OTHON KpuBoi. Bricora 3amaetcs B mporeHTax (>=100%) oTHocuTeIbHO pasmepa 6azoBoro mpudra
(100%, 3Ha4YeHuE 10 YMOIYAHUIO).

LBera crarycoB — 1Bera AJs LEJIOYMCICHHBIX apryMEHTOB IIPU HX paBeHCTBE cooTBeTcTBeHHO 0...7,
0TOOpa)kaeMbIX Ha TUCKpeTHOH maHesu. /it ncmoss3oBaHMs 3THX 1BeTOB aTpuOyTy MHTepmnpeTHpOBaTh Kak
KPHUBOH JTOJDKHO OBITH YCTaHOBJICHO 3HaueHne Crarye.

UToObI OMyYuTh Ha dKpaHe rpaduk, HeoOXOAUMO CKOH(GHUTIYPUPOBATH XOTS Obl OJJHY KPHBYIO Ha BKIIKE
Kpussie:

Jnst toGaBneHust KpUBOW HYXKHO BBITOJHUTH KOMaHay Jl00aBUTh M3 KOHTEKCTHOrO MeHIo pasnena Kpusble,
JUTS yOAneHus — KOMaHay Y JaJduTh U3 KOHTEKCTHOTO MeHIo pasaena KpusasN.

HaGop cBoiicTB kpuBO# 3aBUCHT OT aTpuOyra UHTEpnpeTHpOBaTh KAaK (CM. PHCYHOK BBIIIE) — €CIU JIs
3TOro arpudyTa 3a1aHo 3HadeHue Crarye, Ui KpHBOH KOH(UTYpHUPYIOTCS TOJBKO MPUBSA3KA M 3ar0JIOBOK.

[lonublii HAOOp WMHCTPYMEHTOB KOH(PUTYPUPOBAHHS MapaMeTpoB KpPUBOW BKIIIOYAET —CIEIYIOLINE
UHCTPYMEHTHI:

3arojioBok — Ha3BaHWE KPWUBOW, MPU 33/IaHUM BBIBOJUTCA B JIETEHIY, B MPOTHBHOM Cilyyae B JIETCHJIE
orobpaxkaer nMs kanana (0, eciim oroOpakaeMblii apryMeHT MPUBS3aH K apIyMEHTY WIIM HE UMEET MTPUBSI3KN ).

IIpuBs3ka — MpuBsA3Ka KPUBOW K apryMeHTy SkpaHa. s oroOpaskeHHs 3HAUeHHsI KaHajla (B TOM 4HCIIe
JaHHBIX 1O 3ToMy KaHamy u3 SIAD) k aprymenty momkeH ObiTh mpuBsizaH aTpu0yt O,R sTtoro kamama; mis
0TOOpaKeHNsT MHIMBUIYaIbHOro apxuBa — atpuoyT 1,A coorBercTByromero kaHaia CALL .

LBeT — 11BET KpUBOIi.

CTHib JIMHMM — CTUJIb KPUBOM.

TosmuHA JUHUHU — TOJIIIUHA KPUBOW B MUKCEIISX.

Tun MeTok — BbIIEIIEHHE TOYKH KPHBOH C MEPHOAOM H3MEHEHHS MPHUBSI3aHHOIO apryMeHTa C IOMOIIBIO
OJIHOW U3 METOK.
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®opmat — GpopmMaT YMCeN Ha OCH 3HAUCHUI;

Cruap npu I<>0 u W=0 — cTiiIb JTHMHWUW TP aNmapaTHOH/IPOrpaMMHON HEOCTOBEPHOCTH 3HAYCHHS
KaHasa, MPUBI3aHHOTO K 0ToOpaxkaemomy aprymenty. [Ipu Haxkatun JIK B 3TOM mosyie BHIBOOUTCSI CTaHAAPTHBIN
CITUCOK CTHJIEH.

Cruab npu =0 1 W=1 — ctus 1515t 0ToOpakeHus1 3HaueHuii kaHasa mpu (8) W =1.

Cruas nipu I<>0 u W=1 — cTuib npu anmnapaTHOH/IporpaMMHON HEJIOCTOBEPHOCTH 3HAYCHHUS KaHaJla B TIPU
(8) W =1.

Makec. 3Ha4eHHNe — BEpXHHUI Tpees OCH 3HaYeHHH.

MuH. 3Ha4YeHue — HI>KHUWA MTPEeAeIl OCH 3HAUYECHUM.

HNuTepnonupoBanue — 3T0T aTprOyT MOXKET IPHHAMATH CJIEAYIOIINE 3HAYCHUS:

. HeT — HET UHTEPIOJALNY;

® 110 MEPHOAY PeATHLHOr0 BPeMeHH — WHTEPIIOINPOBAHNE METOJIOM MPOBENEHUS NPSIMON MEXIY TEKYIIUM
3HaYEeHWEM KaHalla ¥ eT0 3HaueHHEeM Ha MPeAbIIYIIEM TaKTe IIepecueTa;

. npocrasi JIMHeiiHasi — WHTEPIOIUPOBAHUE METOIOM IIPOBEACHUS MNPSAMOH MEXIy TOYKaMH,
COOTBCTCTBYIOIMMU U3MCHCHHMAM 3HAUCHH A KaHalla.

B peanbHOM BpeMeHH JOCTYNHBI cleayonme HHCTpyMeHTs! 'O Tpena:

— BO3BpAr K UCXOJJHOMY MacIITaly TpeH/a;

— yBennueHue. KHoIka nMeeT JiBa mosioKeHns — HaxkaToe (YBEJIMYCHUE BKIIIOUEHO) U OTXKaToe (YBEJIMUEHHE
OTKIJIIOYEHO). {7151 AeTanbHOro mpocMOoTpa HEKOTOPOrO y4acTKa TPeHla HY)KHO B PEXHMME yBEIMUYCHHS BBIICIHUTD
€ro MbIIIbIo, yaepxusas JIK;

— BKJIIOYCHHUE/BBIKIIIOUEHUE PEKUMa MEpPEMEIICHHsS] BU3MpPa 110 METKaM AKTHBHOW (BHIOpAaHHOW B JIETEHE)
KpHUBOW;

— BXOJ B JAMAJOT PEAAKTUPOBAHMS KPUBBIX TpeHAa, uAeHTHUYHBIH Bkianke Kpusble okna CpoiicTBa
o0bekTa. OKHO TpeTHA3HAUYCHO JUI 0OABIECHHS/yJAJICHUs KPUBBIX M M3MEHEHUS MX HACTPOEK B PEaJbHOM
BpEMEHU;

Ecnu Ha skpaHe HemocpeICTBEHHO (He B OKHE) pa3MelleH rpaduiyeckuii 0OBeKT, COAepKaIlnuil TPeH, TO
naHHast QyHKIMS TPeHa HEAOCTYITHA.

— mepexof] K BpeMeHHoi MeTke. [Ipu HakaTHM Ha 3Ty KHONKY MOSABISETCS TUAIOTOBOE OKHO BBOZA JaThl U
Bpemenu. [locne naxxarus kaonku OK Ha TpeH | BRIBOIUTCS HH(POpMALHS, HAUWHAs C YKa3aHHOTO BPEMEHH;

— OKHO OTOOpa)KeHHsI JaThl M BPEMEHHM TOYKH, YKa3aHHOM BH3UpOM. Busup (BeprukaibHash JMHUS)
MosIBIsAETCS B MecTe Haxatns JIK;

— MOKa3aTh MaHeJb MHCTPYMEHTOB. Eciii KHOMKa He Ha)aTa, TaHeIb HHCTPYMEHTOB He 0TOOpakaeTcs;

— IMOKa3aTh/CKPBITH JIETCHTY;

— MHIUKATOp CHHXPOHHU3AIMH 0TOOPaKaeMbIX JAHHBIX C apPXHUBOM;

— u — KHOIIKM JJIsI Iepexojia Mo BpeMeHHON ocH rpaduka. COOTBETCTBEHHO K Ha4yaldy, Ha JIeHb
HA3aJ], HA Yac HA3a/l 1 HA HAYAJI0 CJIeIYIOIIero 4aca, Ha HAYAJIO CJIeAYIOIIero IHs, K KOHILY.

Jiist cMenIeHus 1Mo ocsiM TPeH1a MOXKHO TaKKe HCIOJIb30BaTh CTAHAAPTHBIE HHCTPYMEHTHI TPOKPYTKH.

UroObI B peaJbHOM BpPEMEHH M3MEHHUTH MaciiTal 1o 0ol u3 oceid, Hamo Haxats JIK B obnactu TpeHna, a
3aTeM HaXaTHeM codeTanus knasnm CTRL+ =/ 4=/ ¥/ ““yCTaHOBHTL TpeOyemblii MactiTad.

‘Tuazpammor’

B sty rpynmy Bxonsr cnenytomue ['3:

Kpyrosas quarpamma
I'mcrorpamma

‘Tucmozcpamma’

I'D I'mcrorpamma “0To6pa>1<aeT 3HAUEHUS IPUBS3aHHBIX aPIYMEHTOB SKpaHa B BUAE CTOJIOIOB.

I'D pasmemaercs B rpaMueckoM clioe CTaHAapTHBIM CIIOCOOOM.

OKHO CBOMCTB I'MCTOr'paMMbl COIEP>KUT BKIa ik OcH. cBoiicTBa 1 CTOI01BI.

Ha Bxuiagke OcH. cBOICTBa KOHQUTYPUPYIOTCS CICAYIOIHE Clienu(pHIecKrue aTpHOyTh THCTOIPAMMBI:

— B pazzene 3aroJioBOK 3aJat0TCsl TUIIOBBIE TapaMeTPhl BEPXHETO KOJIOHTUTYNA ['3;

— B paszaene HHoanucep 3a1ar0TCsl TUIIOBBIE TapaMETPbl HUKHET0 KOJIOHTUTY A [19;

— B pazzene Jlerenaa 3a7ar0Tcsl THIIOBBIE NTapaMeTphl JIEreHbl. B jiereHly BBIBOJSATCS Ha3BaHUS U L(BETa
CTOJIOIOB M TEKYIIIUE 3HAYEHHS COOTBETCTBYIOLIUX apTyMEHTOB.

Urcno AecATHYHBIX 3HAKOB 3HAUCHHM, OTOOpakaeMbIX B JIereHJe, 3ajaeTcs atpuOyroMm JlpoOHasi 4acTh
3TOrO pa3jena;
aTpuOyT Iloka3pIBaTh ONMCAHMA [103BOJISIET BBIBOAUTH B BEPXHEH YacTH CTOJIONA TEKYyIIee 3HaUCHUE
MPUBS3aHHOTO apTyMEHTA.
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KonTposabHbie BONPOCHI
1. TlpuBennte mpuMeps! rpadudecKux HHTEPPEHcoB
2. B uem npeumymiecTBo rpaduueckoro uaTepdeiica s CUCTeM yIpaBICHUS
3. B uem HezmocTaTku rpaduueckoro uHTepdeiica it CuCTeM yIpaBIeHUs
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JlabGopaTopHasi padota Ne6 PazpadoTka aBTOMATU3UPOBAHHOM CHCTEMbI yIIPaBJIeHUS

[Ipomiecc co3maHusl CHUCTEM JUCHETYEPCKOrO KOHTPOJIE M YIPaBICHUS TEXHOJIOTMYECKUM
MPOIIECCOM MOXKHO pa30UTh HE CIEIYIOIINE ITATIbL:

a) IeTanu3anusi TeXHUYECKUX TpeOOBaHU Ha CO3aBaeMyI0 AUCIETYEPCKYI0 CHCTEMY KOHTPOJIS
U YIIpaBIICHUS;

0) pa3paboTKa MPOEKTHO — CMETHOW JJOKYMEHTAIlMd B COKPAIICHHOM HJIU TIOJIHOM 00BeME;

B) cOOp M M3yUCHHE UCXOIHBIX TaHHBIX

I') COCTaBJIEHHE MOJHOT O MEPEYHsI TEPEMEHHBIX;

1) KOMIUJIEKTAIIUS CUCTEMBIL;

€) pa3OueHue oOBEKTa YIpaBICHUS HA TEXHOJIOTMYECKHE YYAacTKM M IOCeayroIas
pacrpeneneHne NepeMEeHHBIX M0 Y4acTKaM U IPYIINa;

) co3/laHne 0a3bl JAHHBIX;

1) co37]aHNe CTaTHUEeCKHUX YacTel rpaduyeckux SKpaHoB HHTepdelica onepaTopa;

K) 3aIoJIHeHH e rparuecKkuX 3KpaHoB HHTepdelica onepaTopa JMHAMHYECKUMHU JIEMEHTaMHU;

JI) COCTaBJIEHUE CXEMBI IIEPEXO/I0B MEX Ty IpapuueCcKUMHU IKpaHAMHU OIlepaTopa;

M) COCTaBJIEHHE aJTOPUTMOB YIIpaBJEHUS (AJI1 BCEX BO3MOXKHBIX PEKUMOB pabOThl 00bEKTaA, B
TOM YHCJIE aBAPUHHOTO);

H) FeHepanus Me4aTHbIX TOKYMEHTOB;

1) BepupuKanus 0a3bl JaHHBIX;

P) pa3paboTKa IKCITyaTalli OHHON JOKYMEHTAIIIH;

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

T) MOHTaX;

y) TeCTUpOBaHUE CHUCTEMBI B paboueM pexxume (¢ YCO);

¢) BHeIpeHME, B TOM YHCIIE IIyCK- HajlaJIka U 00ydeHHe NepcoHaIa.

3neck paccmoTpeH nouiHbli nponecc co3nanus ACY TII BHe 3aBHCHMMOCTH OT BBIOPAHHOIO
nakera SCADA mis peanuzauuu cucteMbl. [IyHKTBI ¢ 2K [0 M, a TakXe€ IMYHKT € CHUJIbHO 3aBHUCST OT
BbIOpanHoro s peammzanuun SCADA maketa. B gacTHOCTH, HEKOTOpBIE U3 HUX MOT'YT OTCYTCTBOBATh
BBH/1y BBIIIOJIHEHHSI HEKOTOPHIX U3 BBIIIENEPEUH CICHHBIX ITAllOB BO3MOXXHOCTIMU KOHKPETHOI'O MakKeTa
ABTOMAaTUYECKHU.

Oco0eHHO B TaHHOM CITMCKE CIIeyeT OTMETUTh ATall cOopa U U3yUEHHUs UCXOAHBIX TaHHBIX. JTO
OYEHb OTBETCTBEHHBIH JTal, OT KauyeCTBEHHOI'O BBINOJHEHUS KOTOPOrO 3aBUCAT KaK KauecTBO
HEMOCPEICTBEHHO MTPOEKTUPYEMOI CHUCTEMBI, TaK U CPOK BBINOJIHEHMs pabOT MO €€ CO3JaHuI0. DT JIBa
MIOKa3aTeNs B CBOIO OYepelb BECOMO BIMSIOT Ha KOHKYPEHTOCIIOCOOHOCTHh KaK caMOro MpOEKTa, TaK U
OpraHu3alky — IPOSKTHPOBIIHKA.

VicxonHBIMH TaHHBIMH 3/1€Ch SIBIISIOTCS:

— ¢yskuonanpHas cxema KUInA;

— paszensl periaMeHta (WM paboyux MHCTPYKLIMH) € MaKCUMaJlbHO BO3MOXKHBIM IIO
JeTarn3aluy ONMMCaHNEM TEXHOJIOTUH;

— pasnaMyHOro pona BeaoMocTH u cnenudukanuu cpeacts KUIMuA;

— TIepeueHb KOHTPOJIMPYEMBIX U PEryIUPYEMBIX IapaMeTPOB;

JOKyMEHTAIMs U BHEIIHUH B cyniecTByromux mutoB KUII ¢ BTopuunbiMu iprOopamu;

— pa3BojiKa MapaMeTPOB MO CYIIECTBYIOIIUM BTOPUYHBIM prbOOpaM;

— Qororpaduu, pUCYHKHM U YEpPTEKH OCHOBHBIX TEXHOJOTMYECKHX arperaTroB, IOMOrarouiue
JydIlle HApUCOBAaTh MHEMOCXEMBI;

— 3aIO0JHEHHBIE 00Pa3Ibl OTYETHHIX JOKYMEHTOB Pa3IMYHON MEPUOTUIHOCTH.

Hns SCADA-cucremsl nporpammuoro nakera TRACE MODE co3znanue cucrembsl ACY TII npu
MPOEKTUPOBAHUU JACTUTCS Ha CIEIYIOLINE TAIbL:

- CO3[aHME CTPYKTYPHI IIPOEKTa B HABUTATOPE;

- KOH(HUTYpUpOBAHHE WM pa3paboTKa CTPYKTYPHBIX COCTaBJLSIFOIIMX, HAlpUMep, pa3padoTka
11a0JI0HOB TpaduuecKuX 3KpaHoB MHTep(eiica oneparopa, pa3padoTKa MIaO0IOHOB MPOrpaMM, OMUCaHUE
MCTOYHUKOB/TIPUEMHUKOB H T.1.;

- KoH(purypupoBanue HHPOPMAIIIOHHBIX TOTOKOB (KaHAJIOB);

- BbIOOD amnmapatHbiX cpenctB ACY (KOMIBIOTEPOB, KOHTPOJUIEPOB U T.11.);
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- co3aHue y3i10B B cioe CucremMa 1 UX KOHQUIypUpPOBAHUE;

- pacmpenelieHHe KaHajloOB, CO3/JaHHBIX B pPa3jMUYHbIX CJOAX CTPYKTYphl, IO Yy3JaM H
KOH(QUTypHpOBaHHE NHTEPPEHCOB B3aUMOIEHCTBHS KOMIIOHEHTOB B UH(POPMAIIMOHHBIX [10TOKAX;

- COXpaHEHHE MPOEKTa B €IMHBbIM (aiilin Ay MOCIeAYIOUero peaakTUPOBaHUs (C MOMOIIbIO
koMaH bl CoxpaHuThb Wi COXpaHUTh KaKk);

- BKCIIOPT Y3JI0B B HaOOpPHI (palfioB /75 MOCIETYIOIIEro 3amycKka MoJ yIpaBJIeHueM MOHUTOPOB
TRACE MODE (nio xomanne Coxpauutsb 1t MPB).

Bce mepeuncrienHble 3Tambl (MCKIIOYas JABa 3aKIIOUUTENbHBIX) M BXOJALIME B HX COCTaB
oIepaiyy MOTYT BBIIOJHATHCS B TPOM3BOIHHOM MOPSIKE.

[IpoexTupoBanue cucteM aBTomMaTH3anmuu B TraceMode MOXeT OBITH OCYIIECTBICHO
HECKOJIbKUMHU CIIOCOOaMMU:

- IPOEKTHPOBAHUE «OT IIAOJIOHOBY;

- IPOEKTHPOBAHHUE OT TEXHOJIOTHH;

- IPOEKTUPOBAHUE OT TOIMOJIOTHH;

- CMEIIAaHHOE TPOEKTUPOBAHHUE.

IIpu mpoekTHpoBaHMM aBTOMATH3UPOBAaHHOW cucTeMbl ymnpaieHus (ACY) «oT 1mabiaoHOB»
cHauaja pa3pabarbiBatorcss MHeMocxeMbl HMI, a yxe 3aTem nopOupaet Heo 6xonuMoe 000pyioBaHUE.

IIpu 3TOM cnocobe coznaercst nHpopMaLmoHHas 6a3a MpoeKTa — CO3/1al0TCsl 11a0JI0HbBI SKPaHOB
U IporpamMm, 3aTéM KaHajbl IO apryMeHTaM pa3pabaTbhlBaeéMbIX IIa0JIOHOB SKPAaHOB U IPOrpamm,
JIONIOJIHSASE OCHOBHOM IOIXOJ METOAAMM AaBTOIOCTPOCHHUS U CBSA3BIBAHMS KAaHAJIOB B y3JIlaX IPOEKTA.
MexaHu3M aBTONOCTPOEHUS ONUCAaH B IPUIIOXKEHUH [

B nannoii pabore npencrasiieH criocod npoektrupoBaHus ACY «oT mabioHOBY.

JTansl pa3padoTKH ABTOMATU3HPOBAHHON CHCTEMBbI yIIPABJICHUS

PazpaGoTky aBTOMaTH3uMpoBaHHOW cuctembl yrnpaBieHus (ACY) Oynem mNOpoBOAWTH B
CIIEAYIOILEM NOPSAIKE:

a) CO3aHME IIPOEKTA U COXPAaHEHUE €r0 Ha JAMCKE;

0) co3aHue M0JIb30BATEIbCKOM OMOJIMOTEKH KOMIIOHEHTOB;

B) pa3paboTka mabI0HOB YKPAHOB;

T) pa3paboTka 11abJIOHOB MPOrpaMM U MX OTJIa/IKa;

1) CO3/TaHUE y3JIOB TIPOEKTa U 0a3bl y3JI0B;

€) CO37aHKE apX1Ba U OTYETA TPEBOT;

) pa3paboTKa MporpaMm UMHUTATOPOB U JOOABIEHHUE UX B MPOEKT;

1) OTJIAJKa IIPOEKTa.

[Topsinox pazpabotku ACY MoxHO M3MeHHTh. K mpumepy, MOXKHO cHadasla CO3/1aTh IIaOIOHBI
IpOrpaMM, a IIOTOM - I1a0JIOHbBI SKPAHOB.

Tarxoke K J1I000MY U3 3TaNOB MOXKHO BepHYThes. K mpuMepy, cHadaa co3/1aTh Ma0JI0HbBI SKpPaHOB
U IIPOrpamMM JJIsl OAHOTO0 00BEKTA, a 3aTEM IKpaH U IPOrpaMMy - IS IPYroro oObeKTa.

W3 Boiienepeun ciieHHbIX ATanoB pazpaboTku ACY HeoOs3aTeIbHBIMU SBIISIIOTCS 3TaIbl 0, XK.

Pa3pabotky ACY paccmorpum Ha npumepe npoektupoBanus ACY TII nepexkauku HedpTu B 1iexe
noarotoBku u nepekadku Hedru LITTTH-8 [Tpuodckoro mecropoxacaus OO0 «PH-IOranckuedreras».

Hacrtpojiika HHCTPYMEHTAJIBHOM cpeabl

ITepen co3znannem ACY HeoOX0IUMO IMPOBECTH HACTPOMKY HHCTPYMEHTAIbHOM CpPEJIbl.

Jlis HacTpolKuM HMHCTpyMeHTajJbHOW cuctembl HeoOxoaumo JIK BeiOpath MmeHio dPaiia —
Hacrtpoiiku UC, xak noka3zano Ha puc. 1.

B otkpeiBmemcs oxkane Hactpoiikm BeiOepem Bkianky Pemakrop aprymenToB. B 06ioke
®ynkuun ybepeMm ranouky c napamerpa «llepeMMeHOBBIBATH apryMeHThl 11O HpuBs3ke». JlaHHas
HACTpOiKa 1M03BOJIAeT U30aBUTh OT OIMIMOOK B HA3BaHUH KaHAJIOB IIPU aBTOMOCTPOCHUHU. ABTOIIOCTPOCHUE
MOJPOOHO OMKCAHO B MPUIIOKEHHH I .
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Cerka ynpocTuT 3aauyy 60Jiee TOUHOTO U COIJIaCOBAaHHOI'O Pa3MEIIEeHUs OTIENbHBIX YacTel, u3
KOTOPBIX COCTOAT rpa(bnqecm/le DJIEMCHTHI. Jlaaneﬁmee HCIIOJIB30OBAHUC CETKU TIpU pa3sMCUICHUU
rpaduYecKux SIEMEHTOB HEMOCPEACTBEHHO Ha DJKpaHaX oOmepaTopa OCTaeTcs Ha YCMOTpPEHHE
pa3paboTynKa, TaKk KaKk B HEKOTOPHIX CIIy4asX €€ HCIOJIb30BAaHHE MOKET MPUBECTH K CMEIICHUIO
COCTaBHBIX YacTel rpadMuecKuX 3JIEMEHTOB OTHOCUTEIHHO JAPYT Apyra. Eciu BBl pemmTe MpUMeHSTh €€
TP CO3/IaHHMH OT/IEIBHBIX TpaUIECKUX AIEMEHTOB, TO HEOOXOAMMO K CTpOKe MeHI0 BrIOpaTh JIK M aiin
— Hacrpoiiku UC. B otkpreiBmiemcst okane Hacrpoiiku JIK Beibepem PIIJ — OcHoBHBbIE CBOWCTBA, B
nosiuBmeMcs okHe JIK ycranoBuTh ¢uiaxkku cieBa oT dyeMmeHTa Iloka3siBaTh ceTky u Pacmoaararsb

Puc. 2. Oxno nacrporiku UC
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o CE€TKeE.

Co3nanmne nmpoekra
Otkpoem uHTerpupoBannyto cucremy pazpabotku TRACE MODE. C nomomipio MKOHKH @
MHCTPYMEHTAJIbHOMN MaHENIN CO3/1aIUM HOBBIN ITPOEKT.

[Ipu 5TOM B OTKpBHIBIIEMCS Ha DKpaHE TUaore, MOKa3aHHOM Ha pHC. 3, HEOOXOJUMO BBIOpAThH
YPOBEHB CII0KHOCTH.

% Hoebii npoekt

CosnaTk || OTreHa

Puc. 3. OxHo BbIOOpa THIA IPOEKTA

B TRACE MODE cymiectByer 4 Tuna ypoBHS CJI0XKHOCTH pa3padOTKU MPOEKTa:

— TIPOCTOil;

— CTaHAApTHBIN;

—  KOMILIEKCHBIH;

— HacCTPauBAEMBIN.

VYpOBHU CIOXHOCTH OTJIMYAIOTCS CIIOSIMH, TOCTYITHBIMU U pa3paboTKe MPOeKTa.

IIpu  ypoBHe  cmoxHoctu  «IIpocroit»  moctymHel  cimou  Pecypebl, Cucrema,
HUcrounukn/npuemuuku, bubamorexa. Ilpu ypoBHe cnoxHocTH «CTaHAApTHBIN», KpOME CIIOEB,
JOCTYNHBIX Npu ypoBHE cioxHocTH «IIpocroii», moctymusl Takke ciou IllaGgoHbl mporpamm,
la6aoubl 3kxpanoB, Llaéaonst orueroB, Lladaonst cBsizu ¢ BJI. Ilpu ypoBHEe clOXHOCTH
«KommuieKkcHbI», KpoMe CII0EB, TOCTYIHBIX IPH YPOBHE CI0KHOCTU «CTaHIAapTHBINY, TOCTYIHBI TAKKE
ciou Tomosiorusi, Texnosorusi, KUIIuA. I1pu ypoBHe cinoxHoctu «HacrpanBaeMblii» MOXXKHO BBIOpaTh
JOCTYIIHbIE ciou. Takke Mpu JaHHOM YpPOBHE CIOKHOCTM MOXHO CIeJaTh AOCTYNHbIM cioi ba3za
KAHAJIOB.

IIpu co3gaHuMM HOBOro MPOEKTa Mpeasaraercs BbIOpaTh OAMH M3 3 ypOBHEH CIIOKHOCTHU:
IIPOCTOM, CTaHAApPTHBIM, KOMIUIEKCHBIM. HacTpamBaeMmblli ypOBEHb CIO0KHOCTM MOXKHO BKJIIOYHUTH B
HacTpoiikax umHcTpyMeHTanbHOM cpenbl TRACE MODE uyepe3 menio ®@aitn—Hacrpoiiku UC... Ha
BKJIagKe UC—YPpoBeHb CJI0KHOCTH.

YpoBeHb CIIOKHOCTH Pa3pabOTKH MOXKHO H3MEHHTHh B JI0O0OII MOMEHT B NYHKTE MEHIO,
YKa3aHHOM BBIIIIE U IOKa3aHHOM Ha pHUC. 4.
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i—

B Hactpoiiku

MC
Otume () MpocToi (%) KomniekcHe
UpoEeHs cAokHOCTI ! (O CrataapTHem () HactpaueaebIi
Bug, B
CoxpanuTe gna MPE LEIDETE) 21288
W w4oH Pecypcel CHCTEMa
Otnagka

Ll afinoHE! Mporpatdtd A T o4HAE L T PAERHLAR
Komeeprep s TRACE MODE 5 e -

Ll afinoHEl 3 kpaHoE Tononorua

Ll afinoHE! OTYETOE T exHONOr4A

Ll afinoHel ceazy c B FAM 1,

Baza kaHanoe EugnuoTeri

OTkpEIBATE WatinoH
CTROMTE KOGMPOBKY N0 TEXHON0M MK

Coz0aTe offbekT NPM KOMHPOBAHMH M3 BHONHOTEKH
PenakTop aprymeHTos

EasoBbli penakTop
FNa

PenakTop gokyMeHToE
PenarTop SGL

PenakTop Nporpatdr

Cnpaexa ] [ [oToEO l [ Otrmena

Puc. 4. Hactpolika ypoBHS CI0KHOCTH U3 MeHI0 D a1

B nannoMm ciyuae BeiOepem ypoBeHb ciiokHOCTH «CTanmaptHsbliiy. [Tocne Haxkatus JIK mpimm
Ha SkpaHHOU KHonKe Co3aaTthb B JieBoM okHe HaBuraropa nmpoekra mosBuTcCs 1€peBO MPOEKTA.

ITocne cozmanus mpoekta coxpanum ero, Haxka JIK @ u ykazaB HeoOXxoauMoe umsl (B JaHHOM
npumepe «ASU.prj»).

Co3anue n0JIb30BaTEJIbCKON OM0JIMOTEKH KOMIIOHEHTOB

B SCADA/HMI cucreme TRACE MODE 6 6ubanoTexku mompasaessitoTcsl Ha JIBa OCHOBHBIX
THUTIA: PECYPCHBIE OMOIMOTEKH ¥ OMOIMOTEKH KOMITIOHEHTOB [5].

PecypcHble OuMOJMOTEKM pPa30UTHl Ha KOJJIEKIUH T'padUUEecCKUX MPUMUTHBOB Pa3IUYHBIX
(dopmartos:

- aHUMAIIHS;

- BEKTOpHas rpaduka (Meradaiiisl);

- pactpoBas rpaduka;

- rpauyeckre eMEeHTHI.

[TocnenHue mpeAcCTaBIsAOT cOO0OW yqOOHOE CPEIACTBO MAJIi COCTABJICHUS CBOUX (HPMEHHBIX
rpadpuyeckux snemeHToB (I'D) m3 coBokymHoctu crangaptHeix ['D TRACE MODE 6. Ux mMoxHO
JTUHAMHU3UPOBAThH, MPUYEM U1l KaXKJIOro mapaMerpa 3afaeTcs MHAuBHUIyadbHOe uMs. KoHeuHo, rpynmy
I'D MOXXHO CKONMMPOBAaTh U HE BHOCS €€ B PECYpCHYIO OMOIMOTEKY, HO 3Ta BO3MOXHOCTh ObIBA€T OYEHb
M0JIe3Ha, €CIIM HEeCKOoibKo I'D, 00pa3yronmx HeKUid CUMBOJ, MPUBSA3aHbI K OHOMY apryMeHTy. B stom
cllydae TeperpuBs3Ky OJHOTO AJIEMEHTa PECYpCHON OMONMOTEKH BBHIMOIHUTH HA MOPSAIOK Jierde, yeM
HECKOJIbKO OTIENbHBIX ['D, K TOMY e «CHpATAHHBIX» B MEHIO CBOMCTB 3TUX 3JIEMEHTOB.

Bubéanoreka KOMNOHEHTOB TPEICTABISICT COOOM MOIIHOE CPENCTBO IS THPAKUPOBAHUS
TOTOBBIX pElIEeHHUI, 1 He TOJBKO B 00JacTH OmepaTropckoro mHrepdeiica. bubimorekn KOMIOHEHTOB
COCTOSIT U3 OOBEKTOB, KaXKIbIH M3 KOTOpBIX mpencraBisier coboif mpoekt TRACE MODE 6 B
MUHHATIOPE, OH MOKET BKJIIOYATh HE TOJBKO IKPaHbI, HO M KaHAJIBI, TPOrPAMMBI M TPOYNE KOMITOHECHTHI,
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MEXY KOTOPBIMU COXPaHSIOTCS BCE CBS3H.

JlobaBieHHe 0A30BbIX 2JIEMEHTOB

Bocronb3yemcst mosb30BaTeIbCKON OMOIMOTEKONH KOMIIOHEHTOB. /[t 3TOro ckommpyem aiin
tmdevenv.tmul u3 mogaupexropun %6 TRACE MODE%\Lib B aupexropuro % TRACE MODE%
(mox % TRACE MODE% nonumaeTcst kaTaior, B KOTOpbIi ycTaHoBjeH TraceMode 6.05; mo ymordanuio
sto C:\Program Files\AdAstra Research Group\Trace Mode IDE 6 Base\).

[lepeiinem B cnoii bubdamorekn _KoMmoHeHTOB, r1e B pasaene Ilosb3oBaresbckasi OTKpoem
oubmmoreky Library 1. CoxpanenHsiii B jaHHO# 6ubmmoreke o0bekT Object_1 comepkuT B CBOeM Clioe
Resources HeoOXoauMBIN A AaibHEHIIeH pa3paboTku Habop rpadguuecKkux 0ObEKTOB — U300pak CHHS
KJIAlIaHOB, EMKOCTEW, ABUTATENEH U T.]I., TOKAa3aHHBIM Ha puc. 5.

[TepereceM HYXHbIE TPYIIIBI B clioi Pecypebl TeKyIero npoekTa ¢ momoiibio Mexannsma drag-
and-drop u mepeuMeHyeM KX, Kak MOKa3aHO Ha puc. 6. B q1aHHOM ciydae ObLIM MEPEHECEHBI TPYIIIbI
Valves u Tanks.

3necy ke B cinoe Pecypebl cozmaaum rpynny KapTuHkuM 17 momenieHust B Hee TEKCTYp,

KOTOpbl€ OynyT IPUMEHEHBI B OOPMIIEHUH CO3[aBAaEMBIX Ipa(MuUeCKUX SKPaHOB, KaK MIOKa3aHO Ha pHC.
7.

Haeurarop npoekTa

- QX & & ]
= ﬁ. BWEAMOTEKM_KOMIOHEHTOE [ Valves
) CucterHan B3 Iarks
= '_' NonbzoBaTeNbCk A B Motoss
= ﬁ. Library_1
= o Object_1 T2 CooingtHesing
= % Resources 3 Pumps
M Valves & Industrial
[ Tanks
I Motors
[ CoolingéHeating
IE Pumps
[ Industrial

Puc. 5. Hasurarop npoekra

M Jaaeumen

[ Pesepeyapst

Puc. 6. Crnoii Pecypcebl ¢ 100aBiI€HHBIMU TpyNIIaMu

% PE"':':IF":":} - | B K nanades
B Ko ‘ﬁ CosnaTe rpynmy K E’E

B K apTHHEM
m Era £ OmenuTs [Chil+2) |"ﬁ pT

AHMUraLMA
Y Oe ﬂ] K.onuposare [Chi+C) E%
[ patuyeckiie_aneteHTEl
IE' s MNepeurteHoEaTE. .. ¢ mey
&
s Y
m Hal == FOMETES ‘ 'E] Hacock

Puc. 7. Jlo6aBnenue rpynnsl Kaprunku B cioii Pecypesbl

Cozmanum B rpynne KapruHkm HOBBIM KOMIoHeHT — bubjauorexka M3o0paxenmii#l, kak
MOKa3aHo Ha puc. 8.
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"-@ K.apTiH [ I | |
|7*i Lo304Th KOMNOHEHT b @ EuGnmoTera_MsotpameHi |

[l a5 noHE_T X EI——
M WatnoHe

[l a5 noHE_r
& h Fonupoearte [Ctrl+C)

W agnoHE_:

Bugnuorera_Metadaiinos

£ Ormenurs [Chl+2]

MNepeuMEHOBATE. .

5
EE Cuctera g CEOfcTES

L Eol .4
Puc. 8. Co3nanue komnonenra budanorexa_HN3o0paxennii B rpynne Kaprunku

Otkpoem nBoHBIM TiemukoM JIK BHOBB co3gaHHYIO OMOIMOTEKY A1l penakTupoBanus. Jis ee
HAIlOJIHCHUA BOCIIOJIB3YyCMCA HKOHKOM E Ha MMaHCJIn UHCTPYMCHTOB. B OTKPBIBIHIEMCSA OHUAJIOTe BI:I60pa
(aiiioB 1st UMIIOpTa yKaxkeM nopaupekropuio ...\Lib\Texture. Beibepem Bce daitnibl, kak moka3aHo Ha
puc. 9, 1 HAXXKMEM 3KpaHHYIO0 KHONIKY OTKPBITh.

BuiGpath hakin o8 HMnopTa

- & @k E-

i ljce_ 016
HenasHwe
AOKYMEHTE

&)

Patiouuil cton

&

ko aokyrEHTRI

o

| ok korneoTep

| <

i CeTesos Hraa daiina: |"|:|rick_|:I22.|:|m|:|" "ice_016.bmp" "metal_011.b ﬂ Orepems |
i OK.pY#EHHE
f Tun salinoe: |P|..|CI:|HK|..| [*.brmp * png *.xpm “ jpg) j Ormena

Puc. 9. JlmamoroBoe okHO BbIOOpa (haityioB /Isi UMIIOpPTA

erF mekal_011

ErF skone_001

EF yyaker 020

Conepxumoe Oubmmorekn bubanorexka M3o0pakenumii#l 1ociae yka3aHHBIX JEHCTBUUN
nokaszaHo Ha puc. 10.

[To100HBIM BBIILIEONHCAHHOMY CIIOCOOOM cO37aiuM B cioe Pecypcesl rpynny AHumanusi, B Helt
- bubnmorexky bubdanorexka Buaeoxnunos#1. B orkpbiBiieMcs auanore Bbioopa (ailiaoB uisi uMIopra
ykaxxeMm noamupexroputo ...\Lib\Animation. Beidoepem ¢aiin fluid_blue u Haxxmem 3kpaHHYIO KHOIKY
OTtkpeiTh. Comepxrmoe OMOIMOTEKH BUICOKIUIIOB MIOKa3aHo Ha puc. 11.

B 3aBHCHMOCTH OT pelaKkLMU HUCHOJIb3yeMOW MHTErPHUPOBAHHOM cpenbl pa3paboTku — 6a30BOi
WM Ipo(hecCHOHATBHON KOJIMYECTBO JOCTYIHBIX TEKCTYP U BUICOKIIMIIOB B OMOIMOTEKE pa3IUyHO.

Eutnuorera_Msodpasenmiafl” |

brick_022 0  ice_016 1 [2596x256] metal_011 2 stone_001 3 water_020 4
[2586x206) [25Ex206) [25Ex206) [256x257)
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Puc. 10. Copepxxumoe 6ubmmorexku budanorexa_ N3odpaxennii#l

E Butnuorerka_Buogeoknunosfl”

fluid_blue 0 [32432]

Puc. 11. Conepxxumoe 6ubimmotexu budanorexa_ Buneoxiaunos#1

B kadecTBe BHICOKIIMIIOB MOT'YT OBITh MCIIOJb30BAHBI MPAKTUYCCKH JTFOObIC UMEroIecs (haniibl
dbopMaToB avi wim mng.

[Tocne mpoBeneHus MOATOTOBUTENEHBIX MEPONPUSATHI COXPAaHUM BBITIOTHEHHYIO pa0oTy, HAXKaB
JiK &

Jo0aBiieHre COOCTBEHHBIX KOMIIOHEHTOB B OMOJIMOTERY

Taxxe B 6uOIMOTEKE CyIIECTBYET BOSMOXKHOCTh JOOABJICHUS MOJIb30BATENILCKUX I'padUUeCKUX
3J1EMEHTOB.

s aroro HeoOxoaumo B cioe Pecypebl BbIOpaTh CYLIECTBYIOIIYIO TpyHIy TpapuuecKux
anemenToB (I'D) mubo co3nate HOBYIO. UTOOKI co3aaTh HOBYIO Ipyniy, Heooxoaumo HaxaTh [1K Mbimu
Ha cinoe Pecypebl. B mosBuBIIEMCS KOHTEKCTHOM MeEHIO BblOpaTh Co3garh rpymnmy, 3aTeM
I'paduyeckne 31eMeHTHI, Kak Moka3zaHO Ha puc. 12. B pesynbrare B cioe Pecypebl Oyzaer co3mana
rpynna I'padudeckne 3nemeHTbI_Ne (o7 Ne mOHUMAeTCsl HOMEP CO3aBAE€MOM I'PYIIIbI), KOTOPYIO MpU
HEOOXOAMMOCTH MOKHO T€PEUMEHOBATH.

|‘ﬁ. Cozaate rpynny — k C’E TercThl
R] K.onupoeate [Chl+C] @ [ paHyECK e 3 NEMEHTEI |

MNepeurieHOBATE. ..

i

5 .
2 CeoicTea

Puc. 12. KontekctHoe MeHIo ciost Pecypcsl

YroOs! co3nath rpaduueckuii 00bekT, Heooxonumo [1K Mbim HaxkaTh Ha BRIOpAaHHYIO TPYIIITY U
B TMOSBUBIIEMCS KOHTEKCTHOM MeHI0 BbIOpaTh Co3aarh KOMIOHeHT, 3areM I'paduueckuii_o0bekT.
Jlannas onepanus nokasaHa Ha puc. 13.

@ Cosnare KomMnoHeHT b E [patHYsckMil_ofeekT

f@ Cosnate rpynny 3 '

= Cozaate no wasnoHy...
Puc. 13. KoHTekCTHOE MEHIO TPYIIIbI FPapUUECKUX 3JIEMEHTOB

B pesynmbrare B cimoe Pecypcel B BbIOpaHHOH Tpymme Oyaer co3JaH  KOMITOHEHT
I'paduuecknii_o0bekT 1, KOTOPHIN 3aTEM MOXKHO ITEPEUMEHOBATbD.

UroObl OTpeJaKTHpPOBaTh CO3JAHHBIH OOBEKT, HEOOXOAMMO JaBaxabl Haxath JIK wmblmm Ha
BBIOPAaHHOM KOMITOHEHTE.

Jlanee pa3memaeM Ha TmosiBUBLIEMCs 3KpaHe rpadudeckue saemeHTsl (I'D). Coznanue
rpaduyeckux 0ObEKTOB ONMHUCAHO B MyHKTE 3.6.5.

KoHTpoJibHBIE BONIPOCHI
OxapaxTepu3yiTe A3bIK CITMcKa HHCTpyKIuit IL.
B 4yem nHazHauenne MonudukaTopos B s3bike 1L?
HazoBure Tpu criocoda ist BeI30Ba (hyHKIIMOHATIBHBIX OI0KOB B s3bIKe L.
Jast gero cimyxat MomuduKaTopsl B s3bike |L?

N NS
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5. Yo Takoe omneparop B s3bike 1L?
C NOMOIIIBIO KaKOW KOMaH/bI ITPOU3BOAT MPSIMOE OOBSIBICHHE aJ]pecoB B si3bike 1L?
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JIaboparopHas pa6ora Ne7 Pa3padorka mad10H0B rpagu4eCKUX IKPAHOB HHTEIPHPOBAHHBIX
CHCTEM YIpaBJICHHUS

Jranbl pa3padoTKu mWAGJI0HA rPpaMUecKOro 3IKpaHa

Oransl pa3padoTku mabdyioHa SKpaHa:

a) nobapiicHKE MA0JI0HA PKpaHa;

0) HacTpoiika mapaMeTpoB IKpaHa;

B) pa3MeleHue rpapudeckux ssnemeHToB (I'D) skpaHa 1 3a7jaHle CTATUHYECKUX aTpUOYTOB;

T') CO3/1aHHE apTyMEHTOB dKPaHa;

1) HaCTpoiika AMHaMU3UpyeMbIX aTprOyToB ['3;

€) HaCTpoiiKka JMHAMUYECKUX CBOMCTB ['3;

) pasMelleHN e KHOIOK U HAaCTpoiika COOBITHI Ha UX Ha)XKaTUE;

1) co3JaHmne HeoOXxoMuMBbIX rpadudecknx 00bekToB (I'O) n pa3MeleHre Ha SKpaHe.

JlaHHbBIE ATamnbl MOTYT BBIIOJIHATHCA B JIIOO0OW MocenoBaTelbHOCTH. [Ipy 3TOM 00s13aTeNbHBIMU
ABJIIIOTCA ATAIbI A U B.

ITpumeuanue: Ecnu y skpaHa He OyAeT CO34aHO HU OJHOIO apryMeHTa, TO JaHHBIM SKpaH He
OyzaeT 3arpyxeH.

Paccmotpum npoexkTrpoBaHue 1madioHa 3kpaHa Ha npumepe 3xkpana PBC.

JobaBiieHue madJI0HOB IKPAHOB
[Tepetinsa B cnoit IlllaGa0HBI_3KpPaHOB, co3aauM B HeM KoMIoHEHT Jdkpan#l. /(s storo 11K
mpi Ha cinoe LIaGJioHbI_IKPaHOB BBHI30BEM KOHTEKCTHOE MEHIO, B KOTopoM BbiOepeM Co3narhb
KOMIOHeHT—JKpaH. [locnenoBarensHOCTh AeCTBUI N300 pakeHa Ha puc. 14.
Hanusiii skpan Oyaer rinaBHbiM. Ha Hem Oyner cxematuuecku uzoOpakeH ywacrok LIITITH.
Co3ganuM Takke 3KpaHbl HACOCHOM, pe3epByapHOro Mnapka, CernapaTopoB, ra30BOr0 ypaBHUTENS U 3KpaH
TpeBoru. CrMcoK 3KpaHoB ITOKa3aH Ha puc. 15.

M WatnoHe) fom=== ]
g Co30aTh KOMNOHEHT B o
B WatnoHe_
4@ Cosnare rpynny » 12 Tpaduueckan naHens
B Watinone_
OtmenmTe [Chil+Z) MHEMOCKEMa
E]:Ef CucTema i
By Konmupoears [Chi+C)
% WeTaurues
[eperMEHOESTE. .
* % Butmorer
-_L: I:Bl:ll.:ll:,“TBa

Puc. 14. Co3nanue komnoHeHTa Jkpan B cioe Lllabaonbl_3KkpaHoB

E [ NaBHEIA 3KpaH

59 PEC

3H BHEWHERM NEpEK.aKK

ED13

=

Tpana

=]

3H BHUTPEHHER NEpekaykKH
E Cenaparop

E AkpaH TPEEOrH

Puc. 15. Cnoit IIa610HBI_3KpaHoOB
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Hacrpoiika mapaMeTpoB 3KpaHa

Otkpoem co3nanHbli SKpaH ABOUHBIM wieadkoM JIK mo nukrorpamme PBC.

3agaaum pasMep 3kpaHa u 1BeT (oHa cozmanHoro skpanHa JIK mo anmemMeHTy CTpOKM MEHIO
CepBuc — IlapameTpsl 3kpaHa.

Tak kak 3alMTa KYpCOBBIX MPOEKTOB MO JAucuUIUIMHE «CHHTE3 TEXHUYECKHX CHUCTEM
yIPaBIICHHS» MMPOUCXOAUT B MYJIbTUMEIUIHHON ayTUTOPUU C UCIIOJIb30BaHMEM Mporpammbl PowerPoint,
TO JIJIs1 yI0OCTBa CO3AaHUs IPEe3eHTAlU PEKOMEHAYETCs 3a7aBaTh pa3penieHue skpana ue oosnee 1024 na
768, 9TOOBI BCE PIIEMEHTHI TPAPUIECKOr0 JUCTLIEs ObIIIM YETKO BUIHBI U OBUIM JOCTATOYHOW BEITUYHHBIL.
Ucnonb3yem pazpemenne sxkpana 800 Ha 600. [Tocne 3amanus HEOOXOIUMBIX TTAPaAMETPOB 3aKPOEM OKHO
JIK o kHonke I'oToBo. [locienoBarenbHOCTD JIeHCTBUI MpeacTaBlieHa Ha puc. 16.

AJBTEPHATHBHO MOXKHO BBIITOJHUTH ABOMHOMN 11edoK JIK B m000M cBOOOHOM MECTe 3KpaHa 1
B OTKPBIBIIEMCSI OKHE CBOWCTBA 00BEKTa yKa3aTh pa3pelIeHUE U IBET oHa.

= C:/Program Files/AdAstra Research Group/MeToamuna. prj - MHTe rpHpoBaHHas cpeaa

Pain Npoeer MNpaexa | Cepewc | Bug Orno Crpaeka
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/ RBC % f m
CUMED ¥ Mapae 1pw1 axpana (Bipant2)

S ==
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EE-g 9

TupaHHPOEATE. .
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Paazraep akpara | 128041024 v
WupmHa 1280 User 5

Bricora 1024

L MepemecTnTe BHUS

Hagurarop npoekta
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@) Pecypesl [

EBKpaHﬂQ
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—
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Y |25
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-
*

-
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= Q BWEAMOTERM_KOMNOHEHTOE

[ loToBo H OTmeHa

Puc. 16. Hactpoiika mapaMeTpoB 3KpaHa

Pa3zmemenne rpaguyecknx 3eMenToB (I'J) 3kpaHa v 3a1aHHe CTATUHYECKUX ATPUOYTOB
YroOsl BEIOpaTh ['D amst pa3MerieHusi, Hy>KHO BBIITOJIHUTH CIACTYIOIINE CHCTBHS:
- HaxaTh JIK Ha kHONKe nmaHenu UHCTpyMEHTOB I'padpuyeckne 3j1eMeHThbI, TOKa3aHHON Ha PHUC.
17. Tlpu sToM BBIOMpaeTcss TOT AJIEMEHT, Ubsi UKOHKA BbIBEIEHA HAa KHOIKY (2JEMEHT, 3aJlaHHBIH 11O
YMOJIYAHUIO [l COOTBETCTBYIOIIEH I'PYIIIbI, MU 3JIEMEHT, BHIOpAaHHBIN paHee)
EEINEEEEST=TET Y IS T

Puc. 17. Tlanens unctpymentoB I'paduyeckue 31eMeHTbI

= = 3 |

- nBaxnael HaxaTth JIK Ha kHOmMke W 3atem HaxaTth JIK Ha wukoHke TpeOyemoro I'D B
MOSIBUBIIEMCSI MEHIO (MCHIO HE OTKPBIBACTCS, €CJIIM TPYyMNIa COJASPKHUT TOJBKO OAWH TI'padudecKuid

AIIEMEHT).
Hanpumep, Ha puc. 18 nokaszano meHto rpynns! [IpsMoyronsHHUKY.
X & B o
(wml=)=]

Puc. 18. Menro rpynns! IIpsiMoyroJibHUKH

[Tocne BEIOOpA DIEMEHTA €ro MKOHKA BRIBOJUTCS HAa KHOIIKY T'PYIIHI, KaK TOKa3aHo Ha puc. 19.

/ ee [ X 0

Puc. 19. Ilanens unctpymentoB I'papuueckue 3jeMeHTHI ocie BEIOOpa cooTBETCTBYOMIEro ['D u3
TPyIIIBI
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[Ipu BBIOOpE rpaduuecKkoro 3JaeMeHTa PEeAAKTOp MPEACTaBICHHS JAHHBIX INEPEXOAUT B PEKUM

pa3MelieHus, Ipu 3TOM Kypcop Ha IpaduuecKkoM IKpaHe IMpHOOpeTaeT BHUJ =k Hanee B okHe CJion
HeoOxoaumo HaxkatueM JIK ykaszate crnoil, B KOTOpPOM [OJDKEH OBITh pa3MelleH BbIOpaHHBIN
rpaduueckuit anemenT. Ecnmu okHo Cuiom 3akpeiTo, To ['D Oynmer pasmeiieH B clio€, B KOTOPOM ObLI
pasmemen nocneanuii ['D. B cioyyae ecnu ciioit oguH, TO HEOOXOIMMOCTh B YKa3aHUU CJIOSI OTIIA/aeT.
[Tocne pasmemenuss ['D ero MOXHO NEpeMECTUTh B Jpyrod cioil. Jlamee mpoaOKUTh MPOLENYPY
pasmerienus ['D MOXHO IByMsI crioco0amu:

- meperamuTh [D ¢ maHeNM HMHCTPYMEHTOB Ha dkpaH (merox drag-and-drop); mocie
pa3metenus ['D umeer pa3mepsl, 3alanHble T0 yMoiuyaHuto, PI1/] mepexoqut B pexxum peaakTUPOBAHMUS,
OKHO cBOMCTB I'D oTkpbIBaerca aBTomMatuyecku. lIpu meperackuBaHuM C maHeaM MHCTpyMeHTOB ['D
rpynn Pecypesl 1 O0beKThI Ha SKpaHe pa3MellaeTcs NepBblil pecypc/o0beKT nepBoil Ou0IMoTeKH;

- IEPEMECTUTh KypCOp B HYKHYIO TOUKY 3KpaHa U HaxaTheM JIK ycTaHOBHUTH TOUKY NpPUBSI3KU
I'D. Nanee neiictBus 1o pazMmerieHuo ['D MOryT OTIMYATHCS, OAHAKO A OOJNBIIMHCTBA TpaduyecKux
AJIEMEHTOB OHHU CTaHAAPTHBI — MEPEMELIEHHE MBIIIM MO0CIE YCTAHOBKM TOUYKH INPHUBSA3KH BBIBOAMT HA
’KpaH obpa3 I'D, mpu 3TOM OTPE30K OT TOUKHM HMPHUBSA3KH OO TEKYIIEro IOJOKEHUS Kypcopa SBISETCS
UaroHaJbl0 MPSIMOYTOJIbHUKA, OorpaHuuyuBaromero ['D (eciau mpu mepeMenieHUH MBI yAepKUBaATh
Haxxator kiapuiry CTRL, psin I'D okakercst BnucanHbIM B kBazpart). [loBropHoe HaxaTue JIK mpuBoaut
K pa3MelIeHUI0 T'paduyeckoro sjJeMeHTa B BbIOpaHHOM TIpaduueckoMm cioe (B psAae ciydyaeB Jis
pasmerenus ['D Ha sKkpaHe TOCTaTOUYHO YCTAHOBUTH TOUKY IIPUBSI3KN).

Jlis rpaduueckux sneMeHToB rpynnsl Jlomanble M KpuBble kKaxgoe Haxarue JIK mocne
YCTAaHOBKM TOYKU HPUBSI3KH 3a/aeT Y3JIOBYIO TOUKY (MPOMEXKYTOUHYIO BepHIMHY). JlJIi yCTaHOBKHU
NOCJIEHEN BEpPIIMHBI U BbIXOAA U3 pexuma pasMmemieHus 3tux ['D HyxHo HaxaTh [IK. Ilonoxenue
Y3JI0BBIX TOYEK, 3a/IaHHOE IIPU pa3MELIEHUH, MOYKHO B JaJIbHEUILIEM U3MEHUTh.

s otmensl pa3menieHus ['9 B ero mpoiecce Hago Haxath ESC.

[Tpu nmepeceuennu ['D Bo3HHMKAET HEOOXOAUMOCTh Pa3MECTUTh OAWH D MOBEpX APYroro MIm
Hao0opoT. [{ns sToro HykHO Beiaeantb ['D JIK Mbimm. 3arem BbI3BaTh KOHTEKCTHOE MeHIO [1K Mblmm u
BbiOpath IlepemecTuTh HaBepx /Ui TOro, 4TOObl IEPEMECTUTh HAa OAMH YPOBEHb BBEPX WIU
IlepemMecTHTHL BHM3 [ IIEPEMEILICHUA HA OJUH YpOBeHb BHU3. KOHTEKCTHOE MEHIO IIPEICTABICHO Ha
puc. 20. [IpumMep BbIIOJIHEHUSI KOMAaH/Ibl TOKa3aH Ha puc. 21.

B xauectBe 3amBmxkek 0e3 ympasienus ucrnonbzyem ['O valve_1 u3 OHMONMMOTEKH M3 TPYIIIBI
3anBuikku. PezepByap pazmecTuM Takxke U3 Oubnuorexu u3 rpynns! PezepByapsbil.

[Tocne pasmenenus I'D HeoOX0UMO HACTPOUTH UX CBOWCTBA.

£ DTHEHHTE M3MEHEHME reoMeTprd  Chil+Z

BepHyre Chrl+
@“ Bripesare
By Konuposars
I:é Borasume
¥ Ynans Del
Brigpare ece Chrl+t

Ft Nepemectirs Hagep:
|§¢ [NepemecTHTE BHUS

CEOlCTES OfbekTA

MepetecTiTE B CNoi 3
F.onupogate B MsOpaHHoe

MepetecTHT b MacWT a8HpoEaTE
MNoeepHYTE
FenakTHposart ysnoesie TOMKH

Puc. 20. Bribop komanzs! [lepemectuts BHU3
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a) JT0 BBITIOJTHEHUSI KOMaH/IbI; 0) MocJIe BBIMTOJIHCHUS KOMAaH/IbI.
Puc. 21. Beimmonnenue komanasl Ilepemectuts BHU3 ¢ I'D Tpyda

I'paduueckue 3eMEeHTHI UMEIOT CIENYIOLIME HaCTpauBaeMble CBOWCTBA:

- aTpuOyTHI (CTATUYECKHE U TMHAMHU3UPYEMBIC);

- IMHAMHYECKHE CBOMCTBA;

- pyHKIIUYU yIIpaBJICHHUS.

OTU mapaMeTpbl ONPEACNSIOT BUJA T'PadUUYSCKUX SJIEMEHTOB M BBHIMOJHIEMbIE UMU (DYHKIIUH
0TOOpakeHUs U yIpaBJeHUs IpH paboTe B peaTbHOM BPEMEHH.

B naHHOM pa3zene omucaHO 3a/JaHu€ CTaTUYECKUX aTpUOYTOB. 3ajlaHue IMHAMH3UPYEMBIX
aTprOyTOB OMHUCAHO B MyHKTE 3.6.6, TMHAMUYECKUX CBOMCTB — B IyHKTE 3.6.7, QyHKIMH ynpaBieHus — B
nyHkTe 3.6.8.

VY I'D Teker 3ananum coiictBo Teker. /[ aToro aBoitHbM mienukoMm JIK Ha TeKCTe BBI3OBEM
OKHO CBOWCTB. DTO OKHO MPOAEMOHCTPUPOBAHO Ha puC. 22.

B none 3nauenne cBoiictBa TekeT BBECTH OTOOpaKaeMBbIil TEKCT.

AmnanornyHo 3aaath HeoOxomumblie mapameTpsl cBoiicTB KonTyp, 3aimumBka u LlBer Tekcra.
Jnst 3aaHus TONOJIHUTENBHBIX MTApaMETPOB JAHHBIX CBOMCTB HeoOXxoaumo ABax sl JIK mbimm Haxkath B
nosie CBOMCTBO Ha TpeOyeMOM CBOWCTBE.

Bce cBoiicTBa, BbII€IICHHBIE KOPUYHEBBIM I[BETOM U MOAYEPKUBAHUEM, UMEIOT JIOMOJIHUTEIIbHbIE
MapaMeTpbl, KOTOPbIE MOKHO BbI3BATh ABOMHBIM HaxkathueM JIK Mbllliv Ha Ha3BaHUM CBOMCTBA.

CTEa DOBEETS

AECT ekcT
= & B |

CEOHCTED 3HaveHKHe
F.oHTyD

Januek.a [

W pradr kS Shell Dig.8

BripagHUBaHME Mo weHTpy
Tekct {TEKCTS
Leer TercTa |
CEpBTE NPM CTARTE Falze

MNogcraska

Bewenetue 6 MPB Falze

Puc. 22. Oxno cBoiictB I'D Teker

[Tocne pasmemenus I'D u 'O monyuaem skpan PBC, nuzobpaxkennsiii Ha puc. 23.
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Puc. 3. KpaH PBCc pa3MemeHHM I9urlo

Co3ganne apryMeHTOB 3KpaHa
B cooTBercTBMM € TEXHHYECKHM 3aJlaHHeM Ha MPOEKTUPOBAHHE HEOOXOAMMO Ha3HAYUTh
apryMeHTsl mabioHy skpaHa — mendok [1K Ha co3panHOM 1m1aGiioHe 3KpaHa U BHIOOpP M3 BBINAAIOLIETO
cnucka nyHkra CBolcTBa, jaajee Mepexox BO BKIAAKy AprymMeHTbl. OKHO CBOMCTB C OTKPBITOH
BKJIAJIKOM APryMeHTbI II0Ka3aHO Ha puc. 24.

WHpopMalmMa | APrymeHTel
LA RS B v & dh

Kraa | Tun | TN gaHHER | 3HAYEHME MO YMOAYIHMID | MpueAska | Fnard | Ipynna Eg. uztepeHuR K.OMMEHT 2P

Puc. 24. OxHO CBOHCTB ¢ OTKPBITOH BKJIaJKOH APryMeHTbI

UTo6El CO37aTh ApPryMEHT, HEOOXONMMO HakaTh Ha KHONKy 3. Ilocnme storo TpeGyercs
HACTPOUTH NIapaMeTPhl apryMeEHTa.

OcCHOBHBIE ITapaMETPbl aPITYMEHTOB U PEJAKTUPOBAHUE UX B II0JIE PEJAKTOPA apPIyMEHTOB!

- Ims — ums aprymeHTa, 3aJaeTcsa M0 yMOTYaHHUIO U MOXeET ObITh M3MeHeHo. [l nepexona k
PENAKTUPOBAHUIO UMEHH apryMeHTa HYKHO JIBaxabl HaxaTh JIK B manHoMm mose. MImena aprymeHToB
OJTHOT'O U TOT'0 YK€ KOMIIOHEHTA JIOJKHBI OBbITh YHUKAJIbHBIMH.

- Tun — tun aprymenta (INPUT, OUTPUT u INPUT/OUTPUT). Apryment tuma INPUT
npenHazHadyeH s npuema 3HadeHud, Tunma OUTPUT — nns mepenauu (3TO cienyer y4yUThIBAaTh MPH
npusszke aprymenta). Tun INPUT/OUTPUT umeer caMOCTOSITENBHBIN CMBICI MIPHU BHI30BE MPOrPAMMBI,
B OCTaJIbHBIX Cllydasx 3ToT Tun paBHo3HadeH Tuny OUTPUT. Tun aprymeHTa BeIOMpaercs B CIHCKE,
KOTOPBII OTKpbIBAaETCS NpU ABOMHOM Haxkatnu JIK B taHHOM m0JI€.

- Tunm paHHBIX — TUN JaHHBIX apryMeHTa. TUI JaHHBIX BBIOMpPAeTcs B CIHMCKE, KOTOPBII
OTKpbIBaercsa npu ABOMHOM Haxatuu JIK B naHHOM mose. DTOT mapaMeTp JOJDKEH YYUTHIBATHCA NpPHU
IIPUBSI3KE aPr'yMEHTOB.

- 3HaYeHHMe N0 YMOJIYAHHMIO — 3HAUCHHE, YKa3aHHOE B 3TOM I10JI€, UCIIOJIb3YETCSI MOHUTOPOM B
clly4ae OTCYTCTBUS IPUBS3KM y aprymeHnTa. [{s nmepexona K peAakTUPOBAHUIO HTOr0 MapaMerpa HYKHO
nBakapl HaxkaTh JIK B jaHHOM moe.
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- IlpuBsizdka — npuBsA3Ka aprymMeHTa K aTpuOyTy OIpENeeHHOro KaHajla WIH K apryMeHTy
sKpaHa win nporpammel. [Ipu nBoiiHoM Hakatuu JIK B JaHHOM Mojie Ha 3KpaHE MOSABISETCA AUAJIOT
BbIOOpA KOMITOHEHTAa/apryMeHTa AJis PUBSI3KHU.

- ®jgarn — (aaru, yCTaHOBJICHHBIC I apryMeHTa. B chucke, KOTOpBIM OTKPBIBACTCS IPHU
nBoitHoM Hakatuu JIK B maHHOM mone, Ijs apryMeHTa MOTYT OBITh YCTaHOBJICHBI CIEAYIOUIHE (uiaru:
HW, SL, NP, PO. Ot ¢naroB 3aBUCHUT pe3yIbTaT aBTOIMOCTPOCHU SI/TIPUBSA3KN KaHAJIOB. ABTOIMOCTPOCHHE
OINMCAHO B NpuioxeHuu I'.

- I'pynna — HOMEp TpyNmbl, K KOTOPOW MPUHAIJICKUT apryMeHT. s rpynmupoBaHusi HY>KHO

BBIIEJIUTh HECKOJIIBKO apryMEHTOB M Ha)KaTb KHOIKY & I'pynnupoBarh BblejIeHHbIE APIyMEHThI —
0 O3TOW KOMaHJE BBIACIEHHOW TIpylIe apryMeHTOB aBTOMAaTUYECKU IpHucBauBaeTcss HoMmep. OT
napametpa I'pynmma 3aBUCHUT pe3yslbTaT aBTOINOCTPOEHUs KaHAJIOB M3 pPENakTopa apryMeHTOB.
ABTONOCTPOEHUE OMMCAHO B IPUJIOKEHUH [

- EamHunbl u3MepeHUsi — €AMHUIBI U3MepeHHs (WM YHU(QUIMPOBAHHBIA CHTHAIN)
BBIOMPAIOTCSl B CIMCKE, KOTOPBIM OTKpbIBaeTcs NpH ABoiHOM Haxatuu JIK B nanHoM mose. OT 3Toro
napaMeTpa 3aBUCHT pe3y/lbTaT aBTONMOCTPOSHUS/TMPUBI3KM KaHAJIOB y3J1a M3 pPeAakTopa apryMEHTOB.
ABTOIOCTPOEHHUE OMMCAHO B IPUJIOKEHUU [

- KommeHnTapuii — xomMmeHTapuii K aprymenry. g mepexoja K peJaKTUPOBAHHUIO 3TOTO
napameTpa HyXHO JBaxkJbl Haxkath JIK B nannom none [19].

Te aprymenTsl, 3HaueHUsI KOTOPbIX OyayT oToOpakaTbcsa Ha sKkpaHe, umeroT tun IN, a te, 4To
3amaroTest ¢ knaBuarypel APM, oroOpaxkaioTcsi Ha 3KpaHe U IEPeChUIAlOTCS B KOHEYHOM HTOTE B
KoHTpoiiep, umeror tun OUT. B mpouenype aBTOnOCTpOEHMsS KaHAJIOB OT IIA0JOHOB aBTONPHUBS3KA
apryMeHTOB OyJeT OCYLIECTBIISITHCS COOTBETCTBEHHO K aTpuOyram PeajibHoe u BxogHoe 3HaueHme
KaHaJIOB. ABTOIIOCTPOEHHUE OIMCAHO B IpuUiIoKeHuu I

AprymenTsl, 11 KoTopbix 3a1aH Tull IN, He OynyT nepecbliaThCs B KOHTPOJLIEP, Ja)e eclid Ha
9KpaHe i 3Toro OynyT co3aHbl HEOOXOAUMble MHCTpYyMeHThI. [1o3TOMY 1711 aprymMeHTOB, 3HaU€HUE
KOTOpPBIX Oy/IeT 3aJjaBaThCs Ha SKpaHe, HeoOxoaumo 3aaats Tun OUT.

@nar NP, BbICTaBIEHHBIN 1JIs1 apryMEHTOB, HE IIO3BOJIUT CO3[aBaTh COOTBETCTBYIOIINE KaHAJIbI
IIPU OllepalusiX aBTOMOCTPOEHUS.

Coznagum aprymenTsl s 5kpaHa PBC. AprymeHTsI npecraBieHbl Ha puc. 25.

B namem mpumepe mis aprymeHToB Cocrosinne 3aaB_Ne u Komanaa ynp 3aaB_Ne (mog Ne
MOHHMMAaeTCsl HOMep 3aJIBKKH) ycTaHoBieH ¢iar NP, Tak kak 1711 HUX He TpeOyeTcsl co3JaHue KaHAaJOB.

Hacrpoiika nnHamusupyembix arpudyros I'J

Hunamuzayueii atpudyTa Ha3bIBA€TCs 3a/JaHUE YCIOBUH €ro M3MEHEHMs] B 3aBUCHMOCTH OT
3HA4YeHUs MPHUBSA3AHHOTO aprymenTa. [lpm auHamuzanuu atpubyrta rpadudyeckuil 3JeMEeHT CTaHOBHTCS
MHJMKATOPOM BBINOJIHEHUS 33/JaHHBIX YCIOBUH.

IIpu pasmemenun ['D Ha sSkpaHe Bce €ro JUMHAMU3MpYeMble aTpUOYThl IO YMOJYAHUIO
CTaTUYECKUE.

JHaMu3upyeMble aTpuOyThl BbIIE€IEHbI KOPUYHEBBIM 1IBETOM M UMEIOT Mo 4epkuBaHue. YToob
U3MEHUTh JlaHHble aTpuOyThl, HEOOXOIMMO HaKaTh JABOMHBIM HaxatueMm JIK MblliM Ha Ha3BaHUM
CBOMCTBa U BbIOpaTh BUJ AMHaMM3aluu, HaxkaB JIK mbimm B nosne Her AunaMu3zanmuu v BbIOpaB HYKHBIN
IIYHKT B PACKPBIBAIOIIEMCS CITHCKE.
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Mraa Tun Tun gaHHB 3HAYEHHE MO YrOAYEHHIO MNpuEAzEa P naru
ErH,IJ.DDCTaTH'-IBCKDE_,ELEIBJ'IBHMB_,ELHB[i]lN FHE.QL

Terneparypa dgiN [R¥]REAL

JaeneHve_rasosoli_Wanku [bIN FEEAL

YposeHs alN  [REREAL

YHpoeeHe_paznena_das [i]IN FEEAL

Hormep_pesepeyapa [i]IN USINT MF
CocTonue_saae_] phald [REJUSINT NP
Komaraa_ynp_sae_1 flHOUT [REUSINT NP
CocTonHue_3a0E_2 daiN  [REJUSINT NP
Kamanaa_ynp_sans_2 chouT EEUSINT NP
CocTonme_sane_3 phald [REJUSINT NP
KomaHoa unp_sans 3 CIE0UT [REUSINT NP
CocTonHue_zane 4 daiN  [REJUSINT NP
Komanna_unp_sane_4 chouT EEUSINT NP
CocTonHme_sane_5 phald [REJUSINT NP
KomaHaa unp_sans 5 COUT [REUSINT NP
CocTonHue_zane B daiN  [REJUSINT NP
Komanaa_unp_sane_6 ghaouT EEUsINT NP
CocTonHmue_sane_T ol [REJUSINT NP
KomaHoa unp_sans 7 CHOUT [REUSINT NP
CocToAHWe_sane_ 5 il [REJUSINT NP
Komaraa ynp_sans_8 clgOUT[REUSINT NP
CocTonue_sane 3 dgiN - [REUSINT NP
KomaHoa unp_sas 9 CHOUT [REUSINT NP

Puc. 25. AprymenTs! mabiona 3xpana PBC

CywectByer 6 BUAOB JMHAMU3ALINU:

- 3HaUEHHUE — UHAMKAIUS 3HAaUEeHUs apryMeHTa (ToibKo Juia aTpulyTa Tekcr);

- Arg = KOHCT. — HHMKAIUs PABEHCTBA apIyMEHTA 3a/1aHHOM KOHCTAHTE;

- Arg >= KoHCT. — HHAMKALMS PEBBILIECHUS apTyMEHTOM 3aJaHHOI'O 10pOra;

- Arg & KoHCT. — MHOUKaIus COCTOSHHMS OWTOB 3HAYEHHs apryMeHTa, 3aJaHHBIX MAacKOMH
Koncranra. Eciu x0Tst 061 o1vH Takoit Out ycranosineH, naaunupyercs MCTUHA, nnage — JIOXb;

- Arg B Tuana3oHe — MHAMKAIMsI HaX0KJIEHUsI apr'yMeHTa B 3aJJaHHBIX JIHala3oHax;

- Arg B HHTepBaJie — MHIUKALIMSA HAaXOK/EHUS apryMeHTa B MHTepBajiaX MPUBSA3aHHOTO KaHaa.

B 3aBucuMoOCTM OT BBIOPAaHHOTO BHAA WHIUKALUU MEHSIOTCS HMHCTPYMEHTBI  €ro
KoHpurypuposanus. Ha puc. 26 mokasansl cBoiicTBa nuHaMu3upyeMmoro artpudyra Teker ¢ Buaom
IUHAMU3alUuHd 3HAYEHHE.

Tekcr LTEKCTS

= WHO MK LMK 2Ha4eHHE
MNpuEAsEa

= I‘ﬂm Generic

Generic %0

Puc. 26. CpoiictBa nuHamu3upyemoro arpudyra TekeT ¢ BuaoM AMHaMu3aluy 3HaYeHue

[Tocne BbIOOpa BHAa AWHAMH3AIUH HEOOXOAMMO YKa3aTh IIPUBS3KY JWHAMU3HPYEMOTO
atpubOyTta. [lns sTtoro HeoOXxomuMo HaxkaTh Ha mone 3Hadenue napamerpa Ilpussizka. [losBurcs
nuanoropoe okHo CBolicTBa NMPUBS3KHU, KaK MOKa3aHO Ha puc. 27.
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B CeojicTea NPHBAZKH

'C' - X ‘-3 3 = =] m Eé ﬁ b & d%
Hram Tun Tun ganHer | 3HaveHqe no ymondande | Npueaszka | Poark | Tpynna | Eg.uzmepedua | Kommertapu
Elepoc:Ta‘rmecme_,uasneHwe_,u.HaLh!_r_\_l_______FEEAL
Terneparupa [i-llN HEAL
JaEAeHUE_rasoeni_Wankx &IN FIE.L‘-.L
YposeHs pdgN  REREAL
YpoeeHe_pazaena_dgas [i-llN HEAL
Horaep_pezepeyapa i—lIN USINT MP
Coctoaque_saas 1 phgiN [REJUSINT NP
K.omanna_ynp_sans_1 chgOuT [REUSINT NP
CocToanue_sans_2 ald  [REUSINT NP
KoraHaa_ynp_sags_2 clg0uT REUSINT MP
CocToaHue_sans_3 pdgiN - REUSINT NP
K.omanna_ynp_sans_3 chgOuT [REUSINT NP
CrrrnaHue =ans 4 cdall [REIISINT MP W
< >
I [oToBn l ’ OTmera ] [ OTBAzaTE ]

Puc. 27. InanoroBoe okHO CBO#icTBA NPUBAZKHU

B nanHoMm okHe 0TOOpakaloTcs Bce apryMeHTHI 1adiioHa skpaHa. B HeM HeoOxoaumo BeIOpaTh
HY)KHBI apryMeHT, K KOTOpOMY IIpeirojiaraercs MpUBs3aTh JUMaMu3upyeMmblii aTpuOyt I'D. 3atem
clenyeT HaxaTh Ha KHOTKY ['0ToBO.

[Tocne sToro HacTpanBarOTCs APyrue NapamMmeTpbl AMHAMU3AIIH.

Jns Bupa nuHaMu3anuu «3HA4YeHHE» HeoOxoauMo HacTpouTh mnapamerp Popmat. Tounoe
OIMCaHME JTaHHOI'O IapameTpa 3aaaeTcs B Hotauuu Cu.

O6o3Hauenno GpopmaTa MpeAlecTByeT 3HaK npouenta (%):

- %d nm %i — BBIBOJI 3HAYCHHUSI KaK 11es1oro co 3HakoMm B (popmarte DEC;

- %0 — BBIBOJI 3HAYEHHUS B BOCBMEPHUYHOM (popmaTe O€3 3HaKa;

- %U — BBIBO/ 3HAYEHMSI KakK 1enoro 6e3 3uaka B popmate DEC;

- %X — BbIBOX 3HaueHus B popmate HEX Ge3 3Haka ¢ McCIonb30BaHMEM HMXKHETO perucTpa Juist
OyKB;

- %X — BeiBOJ 3HaueHUs B popmate HEX Ge3 3HaKa ¢ MCIONB30BAHUEM BEPXHETO PETHCTpa IS
OyKB;

- %e — BBIBOJ 3HaueHUs co 3HakoM B Gopme [ — |[D.mmmm e [sign]ddd, rne D — oaun
JNECATUYHBIA 3HAK, MmMmmm — OJWH UJIK OoJiee NecATUUHbIX 3HakoB, ddd — Tpu mecATHYHBIX 3HaKa, Sign —
«+» UIIA «-»,

- %E — ananor %e ¢ ucnons3oBanneM E BMecToO €;

- %f — BeIBOA 3Ha4YeHUs co 3HaKOM B popme [ — |DDDD.mmmm, rare DDDD — onun uim 6onee
JECATUYHBIX 3HAKOB. YMCIIO 3HAKOB Mepes AECATUYHON TOUKOM 3aBUCUT OT BEJIMYMHBI 3HAUCHUS, YUCIIO
3HAKOB I10CJI€ IECATUYHON TOUKH 3aBHCUT OT 3allpollIeHHON TOYHOCTH. Yucino 3HakoB mocie 3anaroit (k)
MOJKeT OBbITh 3a/1aHO MpH yKazaHuH Gopmarta B Buae %.<k>f;

- %Q — BBIBOA 3HAUEHUs cO 3HaKOoM B f umm e popmare (B 3aBUCHMOCTH OT TOTO, B KAKOM U3 3TUX
IByX ()OpPMATOB MPECTABICHNE KOMIIAKTHEE /ISl JAHHOTO YUCIA, M TOYHOCTH). DOpMaT € UCIOIb3yeTCs
TOTJa, KOT/Ia TIOKa3aTeslb CTENEHU MEHbIIe -4 uid OOdbIle WIM PaBEeH TOYHOCTH YMCIA. 3aMBIKAIOLINE
HYJIU yAAJISIOTCS, IECITUYHAS TOUYKA MOSIBIISIETCSA TOJIBKO TOT/1a, KOT/Ia YUCIIO JPOOHO;

- %G — ananor %g c ucnons3oBanueM E BmecTo e.

Hacrpoiika nunamudeckux cpoiicts ['J

K nunamudeckuM cBOWCTBaM rpauecKUX JIEMEHTOB OTHOCSTCS JAMHAMHUYEcKas 3alluBKa, 3
BHJIa IMHAMHUYECKOHN TpaHCchopManuu (mepeMelieHne, MacTabupoBaHue U BPAIICHUE) U JUHAMUAYCCKUMA
KOHTYD.

Jlunamuueckue cBoictBa [D, Kak W JWHAMH3WPOBAHHBIC AaTPUOYTHI, HWCHONB3YIOTCS IS
rpaduyeckoro 0ToOpaXkeHus 3HAYCHUI apryMEHTOB dKpaHa Mpu paboTe B peaTbHOM BPEMEHHU.

JlvHamuueckue CBOMCTBA HACTPAaMBAKOTCS COOTBETCTBEHHO Ha BKiIaakax JIuHamuyeckas

3aJIMBKa (&" ), Junamudeckuii koutyp (*~) u IunamMuyeckas TpancopManus ((ﬁ’) okHa CBoiicTBa
o0beKTA.
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Pa3menenne KHOMOK M HACTPOIKa COOBITHII HA UX HAKATHE
[Tocne cozmanus SKpaHOB IS KAXA0r0 00bEKTa CO3AaAMM KHOMKHU A1t HaBuranuu B HMI.
Hns storo Bocmomb3dyemcs JIK wmbimm, BeiOepeM HKOHKY rpadudeckoro siementa (I'9)

«Knorkn» 2. 3atem pasmectuM KHONKY Ha 3kpane HMI. [lanee B aBTOMaTH4eCKH OTKPBIBILIMUXCS
cpoiictBax ['D “Kuonkn” — OcHoBHBbIe cBoOiicTBa B 00nactu TekeT ykaxeM TeKCT, pacmojlaraeMblii Ha
KHOMKe. 3aTteM oTkpoeM Bkiaaky JleiictBue u menukom [TK B obmactu mousePressed B oTkpbIBIemMcst
BbIMasiaoneM MeHIo BbloepeM nyHKT IlepeiiTh Ha 3kpaH, B KOTOPOM YyKakeM, Ha Kakoi BSKpaH
NEepexXoaUTh B ClIydyae Ha)kKaTHs KHOIKH, Kak Moka3zaHo Ha puc. 28. Kxomka Oyner paboTate B pexume
MPB, ecnu npoekT 3amycTuTh B npodaitnepe. Ilepexon Ha 3KpaH BO3MOXEH, €CIIM KPaH, Ha KOTOPBIN
NEepeXoAT, COAEPKUT XOTs Obl OJTMH apTyMEHT.

[ M5 Shell Dig EEHIE IS
CeolicTea offbekTa X | w3
[ok]KHanka

CeoficTED | JHadEHHE | ‘3

Cofemua
= mousePressed

Moareepwastve  False

-~ Curan Falze
- ) Pecypee e

|
a Il afinoHel_nporpatar _l
MNepediTi Ha 3KpaH B @ Wl a6 noHel_3kpaHoE
E Jkpanitl b
4 Jkpantt2 LA

Haeurarop npoekTa x

w-X & BL g RS AR >

| @) Pecypcei 2 | = Kavane g
Puc. 28. 3ananue coObITHS PU HAXKATUU HA KHOIIKY

[TomyuuBImMiics 3KpaH MOKa3aH Ha puc. 29.

PBC-1 ; PBC-2

Puc. 29. pa PB c paSCHIHHLI/I HOl'IKaI/I

Co3nanue rpadguyeckux 00beKTOB
JlobaBum B cinoii Pecypcebl B HeoOxomammyro rpymmy rpaduueckuii o0wbekT. JloOaBnenue
rpapuueckux o0bexToB (I'O) onmcano B myHkTe 3.5.2.
Paccmorpum coznanue I'O Ha mpumepe 3aABUKKH C TPUBOIOM.
B namem ciiyuae no6aBum B cioit Pecypesl B rpynmy 3aaBu:kku 'O u nepenMenyeM ero Ha
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valve_2.

Pasmemenne I'D u 'O ananornuno pasmenienuto Ha skpane ['D u 'O u moapobHO omucaHo B
nyHkre 3.6.4.

Pasmectum I'D Knanan u Knonka.

Hna I'D Kianan 3a1aium clieiyroIiue CBoMCTBa:

- Marepuan— Marepuaibi=30J10TO;

- ®opMma KianaHa= v ;

- ®opma npuBoa= ? :

Hns atpubyra LlBeT mpuBOAa 3agaluM TUN AWHAMH3AINN Arg B AuHana3oHe. 3anaauM
npuBsi3Ky atpuodyta. g storo JIK mbimm Haxmem Ha kHonky B nojie IlpuBsizka [4]. B nossuBmemcs
okHe nobOaBuM aprymeHT CocTosiHMe 3aIBH:KKH, KaK ONMUcaHO B MyHKTe 3.6.5. 3amaauM AaHHOMY
apryMeHTy CBOMCTBA, Kak ITOKa3aHo Ha puc. 30.

Hraa Tun TN gaHHe!
CoCToAHME_S a0 BHKKM phaIM [EHUSIMT

Puc. 30. CgoiictBa aprymenta I'D valve 2

ITocne aroro Haxxmem kHonky I'oToBo.
CozpanuMm 5 nuana3zonos. Hactpoum ux, kak nokasaHo Ha puc. 31.

= NanazoHe
- Juanason 00—
+- Nuanazon 11
+- NuanazoH 24
+- NuanazoH 44 I
+- NuanazoH 55

Puc. 31. Jlnanazonsl auHamu3amnuu i atpuoOyra [{BeT mpuBoaa

Jna I'D Knonka 3a1a1uM CBOMCTBa, Kak OKa3aHo Ha puc. 32.

!Texc:r [CocToanue sapewxkud] OTepdsarp
=" B MHOMEALIAK AlQ B IMaNazoHE
MNpuenzra CocToaHHE_Sa0Em9imEM
=" Ou1anazsoHel
HMcnonezoeate pecypce Falze

+ Nanason 00 OTEpeME
+- Nanazod 1 4 3akpeme
+ [anasod 4 B Apapun

Puc. 32. Atpubyt Teker I'D Knonka

Jns xaonku 3amaauMm coObitue Ilepenarns 3nauenue. Tun nepenauu Ilpsimoii. B kadectBe
npuBs3KU BeiOepeM apryMeHT Komanaa_ynpaBiieHusi 3aJBMKKOM, 151 KOTOPOro 3aJaJuM CBOWCTBA,
npeicTaBiIeHHbIC Ha puc. 33.

Mran Tun Tw1n gaHHE
CocToAHWE =S80 EL1HKM li'IIN LISINT
K.oraHa_ynpaeneHHa_sanemHE DN rl—,cn_l T @ JSIMNT
Puc. 33. CaoiictBa aprymenta ['D valve_2

[Tone 3navenne 3a7a1M paBHBIM 1, 4TO OyJE€T COOTBETCTBOBATH CMEHE COCTOSHUS 3aABUKKH.
Ha puc. 34 uzobpaxen ['D valve_2 mocie BbIIIEONUCaHHBIX OMEPaIni.
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Puc. 34. TD valve_2

Pazmectu™m co3nannbii ['D Ha mabnone skpana PBC, xak onucano B nmyHkTe 3.6.4. B Hamem
npumepe Ha skpaHe PBC nomxHo ObITh 9 ynpaBisieMbIX 3aIBUKEK.

[Tocne pasmernienuss aBoiHBIM Hakathem JIK MbIimi BeI30BeM OKHO cBoiictB ['D valve 2.
[Tpussoxkem It KaXkgou 3aIBMKKH aTpuOyTHI CocrosiHue 3aIBHKKH "
Komanna_ynpasiieHusi_3aABMKKOW K COOTBETCTBYIOLIMM aprymMeHTam Ima0noHa »skpaHa PBC
Cocrosinue_3an_Ne 1 Komanga_ynp_3aas_Ne (mox Ne moHMMaeTcss HOMep 3aABUKKH ).

KonTposabHbIe BONPOCHI
1. Ilenu pa3pabGoOTKH HHTEIPUPOBAHHBIX CUCTEM YIIPABIICHHS
2. 3ana4u pa3pabOTKH MHTEIPUPOBAHHBIX CUCTEM YNPAaBICHHs
3. Bo3moxHOCTH pa3pabOTKH HHTETPUPOBAHHBIX CUCTEM YIIPABICHHS
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JlabopaTopnasi padora Ne§ PazpadoTka mad10HOB NPOrpaMM HHTETPHPOBAHHBIX CHCTEM
ynpaBJieHuUsI

OO0ume cBeieHus O sI3bIKaX MPOrpaMMHUPOBAHHS

B mpomiom 605b110€ KOJMWYECTBO S3BIKOB IPOrPaMMHUPOBAHUS, CBS3aHHBIX C KOHKPETHBIM
MIPOM3BOJMTENIEM M B TOH MJIM MHOW CTENEHU yJoBiaeTBOpsiromux oomumM crangapram (DIN 19239, DIN
19237, DIN 40719 Part 6 and VDI 2880), mopoxmano maccy mnpobiem. Bce 310 mpuBeno k
BO3HHUKHOBCHHIO Pa3HOOOPA3HBIX pEIICHUI. SI3bIKM MporpaMMUpOBaHMs peleiHbIX auarpamm - ladder
diagram (LD), ¢yHkunonanbHbIXx Oj0kOBbIX nuarpamm - function block diagram (FBD) u cnucox
MHCTPYKIUH - instruction list (IL) chopmMupoBanuch MOCTENEHHO MOJ BIUSHUEM MHOTHX YYaCTHHKOB
pBIHKa BMECTE C Pa3IMYHBIMU BEPCUSMH SI3bIKA MOCIE0BATEIbHBIX (PYHKIIMOHANBHBIX cXxeM - Sequential
function chart (SFC), takux kax Grafcet, GRAPH 5 and CSF to DIN 40719 Part 6. Tem He MeHee
3JIEMEHTHI SI3bIKa Y pa3HbIX MPOU3BOJIUTENEH OTIMYAMCh, U BCErJa CyIIECTBOBAIN MAalIMHO3aBUCUMBbIE
0COOEHHOCTH A3BIKOB, KOTOPBIE€ TPUXOIUIOCH YUUTHIBATb.

Jlng Toro, 4toOBl pPEUTh 3Ty MNpoOJeMy, MEXKIYHAPOIHBIA 3JIEKTPOTEXHHUUYECKUH KOMMTET
(M3K, 1EC) pa3paboran cTaHIapT TE€XHOJIOIMUECKUX SI3BIKOB MporpaMMmupoBaHus koHTposuiepos IEC
61131, TpeThs 4acTh KOTOPOI'O OMMCHIBAET SI3bIKHU NMporpammupoBanus [1JIK.

Mexnynaponuslii cranaapt IEC 61131-3 onuceiBaet cieqyromue a3bIKd IpOrpaMMUPOBAHHUS:
a)rpauecKue A3bIKU:

1) mocnenoBarensHBIX QyHKIMOHATLHEIX cXeM (SFC);
2) peneitapix nuarpamm (LD);

3) ¢dbyHKIHOHATIBHBIX 0710KOBBIX quarpamm (FBD);
0) TEKCTOBBIE S3bIKH:

1) crmcox mucTpykimii (instruction list - IL);

2) crpykTypupoBanHbIii TekcT (Structured Text - ST).

CuHTakcuc 3TUX S3bIKOB JieTaibHO onucad B ctanmapre IEC 61131-3, tak 4to mojb3oBaTeib
HalleT OJMH M TOT )€ CHMHTaKCHUC BO BCEX IaKeTax, MOAACPKHUBAIOIIUX ATOT cTaHAapT. ['paduueckoe
IpesicTaBIeHUE MPUKIAJHBIX IPOrPaMM - 3TO TUIIMYHAs 0COOEHHOCTH mporpammupoBanus PLC. B To ke
BpeMsl TEKCTOBBIE S3BIKM LIMPOKO HCIOJNB3YIOTCS IS MPOrpaMMUPOBAHUS KOMIIBIOTEPOB. SI3BIKU
IPOrpaMMHPOBAHUS ONpeeNeHbl B CTaHAapTe TAKUM 00pa3oM, YTO JOMYCKAIOT pa3paboTKy MpPUIOKEHUS
Ha CMECH ITHX SA3BbIKOB, KOTOpas BIIOCIEACTBUU COOMpAETCs B €IUHYIO HCIIOJIHsIeMYIo TporpamMmy. Kpome
TOr'0, CTAHAAPT OTKPBIT AJIs UCHOJIb30BAHUS IPYTUX A3BIKOB IPOrPaMMUPOBAHUS.

B Trace Mode umeroTcs ciieayromue si3bIKU Tpor paMMUPOBAHUS:

a) ST-nporpamma;

0) SFC-auarpamma;

B) FBD-nuarpamma;

r) LD-nuarpamma;

1) IL-mporpamma.

[Iporpamma Ha s3pike ST mnpeacraBiaser coOOM IMOCIIENOBATENBHOCTh HPEIOKEHUM WU
BeIpakeHU. S3b1k ST nmoxox Ha sA3bIK nmporpammupoBanus C++, Mo3TOMY Ui MPOrpaMMUPOBAHUs HA
ST HeoOXoauMo 3HATh CUHTAKCHUC s3bika CH++.

S3bik SFC no3BosisieT co3aBaTh NpOrpaMMbl B BUJIE alropuTMa, cocrosuiero u3 SFC-maros u
SFC-nepexoioB.

FBD-nporpamma npencrasiisier co0oi LENOUKy (IuarpaMMy) MOcCiIe10BaTeIbHO BBIITOIHAEMbIX
(byHKIMOHANBHBIX 0JI0KOB. Y1006cTBOM co3nanus FBD-mporpamMmsl sIBiIsIeTCS MCIOIb30BaHHE T'OTOBBIX
6J10k0B (BBIOOP M3 CIIMCKA) U HATJISIAHOCTh OTOOpaskeHUs CO3AaHHOMN MPOrpaMMBbl.

LD-nporpamma  mpeicTaBisieT  coOOM  auarpaMMmy — MOCJEIOBATEIbHO  BBIMNOJIHSIEMBIX
dynkunoHanbHBIX OnokoB. Ilporpamma Ha s3pike IL mpeactaBisier co0oil  MOCIEAOBATENHFHOCTD
UHCTPYKLUUH acceMOiepHOro Tuma, HO 0€3 OpUEHTAMHM Ha KOHKPETHYI0 MHUKPOIPOIIECCOPHYIO
apxuTeKkTypy. A3piku LD u IL 0THOCAT K HU3KOYPOBHEBBIM SI3BbIKAM.

Jrtansl pa3padoTKu WA0J0HA POrpaMm

OcHOBHBIE 3Tanbl pa3pabOTKH 1a0I0Ha POTPAMMBbIL:

- co37aHMe M1a0JI0OHa TPOr PaMMBl;
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- CO3/IaHHE apTyYMEHTOB MIa0JI0HA TPOT PAMMBIL;

- BBIOOp sI3bIKA TIPOrPAMMHPOBAHHMS UM CO3JaHUE TMPOTPaMMbl HAa BBHIOPAHHOM  SI3BIKE

MIPOrPaMMH POBAHUS;

- KOMITMJISILIMS U OTJa/1Ka TPOrpaMMBbl.

Kak u B cnmyuae ¢ skpaHamu, JaHHBIE 3Talbl MOT'YT BBIIOJHATHCS B JIFO00M MOCIEA0BaTENbHOCTH.
Takke B 1F000i MOMEHT MOKHO BEPHYTBCS K JIIOOOMY 3TaIry.

Paccmorpum  pazpaborky 1mrabioHa TporpaMMbl Ha MpPUMEpPE MPOrpaMMbl  YIIpaBIICHUS
3aJIBUOKKOM.

Co3nanue madJ0HA NIPOrPaMMbl

[Mpomomxkast pa3paboOTKy MpoekTa, co3AaauM MIabIoHBI mporpamMMm. UToObI 100aBUTH IMIa0I0H
pOrpaMMBbl, B JIeBOM OkHe HaBuraTtopa mpoekta JIK Beioepem cioii IIIad/ioHBI_MporpamMm, 1o ImemdKy
[1K BbI30BEM KOHTEKCTHOE MeHIO U BeiOepeM Co3aarh komnoHeHT— IIporpamma. KoHTekcTHOE MeHIO
MOKa3aHo Ha puc. 35.

I
—
| WasnoHe_np|[E=
- p|1ﬁ Cos0are KOMAOOHEHT

m WatnoHel 3k ﬁ Cosaate rpynny T

Mporpararma

Puc. 35. Co3nanue mabiaoHa mporpaMMel

HaszBanue nporpammbl MOXKHO HEpEeMMEHOBAaTh. J[JIsi 3TOro, BBIIEIMB CO3JAHHBIA KOMIIOHEHT
JIK, u3MeHHUM €ero uMs Ha HYXKHOE€.

[Iepenmenyem nporpamMmy Ha YHpaBJieHUE 3aBHUKKOM.

Jns ynoOGcerBa co3iaHHble MIabIOHBI MPOrpaMM MOXKHO TPYINIUPOBATh. [ 3TOro He0O6X0IuMo
[IK wmpimm Ha cnoe IllagaoHbl_mporpaMm BbI3BaTh KOHTEKCTHOE MeHIO u BbeIOpaTh Co3marh
rpynny—I'pynna. ['pynnsl MOXHO TakKe CO34aBaTh BHYTPU APYTUX CPYIII.

Co3naHue aprymMeHTOB 11a0JI0HA IPOTPaAMMBI

B cooTBeTcTBMM € TEXHMYECKMM 3aJaHHEM Ha MPOEKTHPOBaHUE HEOOXOJUMO Ha3HAYUTH
apryMeHTsl mabnoHy mporpammsel. Jlns aToro aBodHbiM mendykoMm JIK Ha co3maHHOM 1maGiioHe
MpOrpaMMBbl OTKPOEM OKHO pelakTopa abiaoHOB mporpamMMm u, BbigenuB JIK MyHKT ApPrymeHTbl,
nepeiiieM B TaOmMuHbBI pegakTop aprymeHToB. Co3gaauM apryMeHTbl Ui JTaHHOro IabjioHa
IIPOrpaMMBbl, KaK OMKMCAHO B IMyHKTE 3.6.5.

AprymeHTsl, ans Kotopelx 3amaH Ttan IN, He OyAayT MeHATbcS B pe3yJbTaTe BBINOJIHEHUS
IporpamMMsl, Jake €clId B Iporpamme OyayT NPUCYTCTBOBATh omepauuu npucBoeHus. Iloaromy nis
apryMeHTOB, 3HaUCHUE KOTOPBIX OyJeT 3a1aBaThcsi B mporpamme, Heooxoaumo 3aaate tTun IN/OUT wmm
OUT.

B FBD-auarpamMMax apryMeHThl, TUII KOTOPBIX 3a/aH 3HaueHueM |N, MOXHO MpuBSI3aTh TOJIBKO
ko BxogaM FBD-0nokoB; 3HauenneM OUT — k Beixogam FBD-6mokoB; IN/OUT — ko BXOZaM M BBIXOIaM
FBD-06mokoB.

Ha puc. 36 npencraBieHbsl HEOOXOQUMBbIE apryMEHTBHI, CO3/IaHHbIE NI 1Ia0JOHA MPOrpaMMBI
YupasieHue 3aBHKKOM.

Hm Trox TrOl I asmmrx

EKDME.I—I,]I a_yFIIpAaEBIeHME I-J;']']IH,-‘ ouT T_TS INT
CDETDHE{E_EMBMH[—EDUT T_TS INT

SarpETH chout  [RfjusInT
DTEPETE chout  [RfjusInT
AEapHE dq1n AEJusTNT
OTEpETA dq1n AEJusTNT
SawpETA dq1n AEJusTNT

Puc. 36. AprymeHTsl nporpaMMbl Y IpaBJIeHHE 3a/IBUKKOM
Pa3pa6oTka nporpamMmmsl

[Tocne ompeneneHus: BXOAHBIX W BBIXOAHBIX apryMEHTOB MPUCTYIUM HEMOCPEICTBEHHO K
pa3paboTKe MporpamMmal.
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B naHHOM nmpuMepe pacCMOTPUM HAIlMCAHUE IPOrpaMMBI Ha s3bIKe TporpaMMupoBanus ST.
Hnsa sroro BeigenuMm JIK uMms co3paHHOro mabiioHa IporpaMMbl M B IOSIBUBLIEMCS] TUAJIOre
BbIOOpA s3bIKa IporpamMmmupoBanus ykaxem ST mporpammy, kak nokasaHo Ha puc. 37.

& Buibop Azbuca NporparssmpoeaHHa g|

BrIfepHTe AZbIK. NPOrParMHPOEEHHA PYHKLHM:

() 5T nparpatma
() 5FC auarpamma
") FBD guarpatra
() LD guarpamma

) IL nparparraa

| Cnpaexa | ’ MpuHATE H OTmena ]

Puc. 37. OxHo BbIOOpa sI3bIKa IPOrpaMMHUPOBAHUS

ITocne BpIOOpa s3bIKA MPOTrPaMMHUPOBAHUS TOSBIISETCS 3arO0TOBKA IIPOrpaMMBbl, IIPeACTaBICHHAs
Ha puc. 38. [Tocne kmoueBoro cnoBa PROGRAM wunyT 00bsIBIEHHS apryMEHTOB IPOTPAMMBI.

TexkcT, BBIOENEHHBIM CEpbIM IIBETOM, HEIb3sd pedakTHpoBaTh. JlaHHbI Osok Oyner
ABTOMAaTU4ECKU OOHOBIIATHCS IPU A00aBICHUH, U3MEHEHUU WM yJAJIEHUN apryMEHTOB.

PROGBRM

VAR INOUT HKomanma yopasmnerra - USINT; END VAR
VAE OUTPUT CocroRmMe Zanerckrr - USINT; END VAR
VAE OUTPUT Zappures @ USINT; END VAR

VAR OUTPUT Orxpures : USINT; END VAR

VAE INPUT Apapma : USINT; END VAR

VAR INPUT Orxpara : USINT; END VAR

VAE INPUT Sawxpmra : USINT: END VAR

END PROGREAM

Puc. 38. 3aroroBka mporpammsl

TekcT mporpaMMsel 3aHOCUTCS B Oeoe more.
B TRACE MODE 6 ompenenensl cieayronpe oneparopsl, o0pasytommue mnpeminoxenuss ST -
IPOTPAMMBI:

— return;

- if;

— (Case;

— while;

—  repeat;

— for;

— break;

—  exit;

— continue;

— goto.

Taxke mnpw HamUMCaHWUM MpPOrpaMMbl Ha si3bIke ST MOXHO HCIOJIE30BATh CHMBOJIBHEIC

OIepaTophI:

— Ommoka! HemonmycTumslii 00beKT runepcecbuiku. (+, -, /, *, %, mod, **);

— Ommoka! HegonmycTumblii 00bekT runepceeblikm. (&, |, », xor, ~, <<, shl, >> shr, rol,
ror);

— Ommoka! HemonycTuMbIi 00 bEKT rTHIEPCCBUIKH. (==, I=, <>, <, > <= >=);

— Ommoka! HemonmycTumblii 00beKT runepecblikm. (||, &&, !, or, and, not);

— Ommodka! HegomycTuMblii 00beKT rHNEPCChLIKH. (=, (=),

ITonpoGHOE omnucaHuEe BBIIIENEPEYUCIEHHBIX ONEPAaTOPOB MOXKHO HalTh B crnpaBke TRACE

105



MODE B pasnene IIporpammupoBanue anropurmoB—>Onucanue s3pika Texno ST—Omneparopsl
s3bika Texno ST— Omneparops! Texno ST.

Texkct mnporpammbl YnpasieHue 3aJiBHAKKOI, a TakKe BCe OCTalbHble pa3paboTaHHBIE
11a0JI0HBI IPOr'PaMM IpeCTaBIeHbI B MpuiioxkeHuu E.

OTnagka nporpamMmmsl
O01mue cBeIeHAA

CpencrBa OTHaJKM BKIIOYAIOT B €€0S HECKOJBKO PEXKHMMOB HENPEPHIBHOIO U IIOLIATOBOTO
BBITOJTHEHNUS TPOI'PaMMBbl C BO3MOXKHOCTBIO YCTAaHOBKM TOUYEK oOcTaHoBa. Jlis 3amycka TpeOyemoro
pEKMMa OTIIAJKU MOXKHO UCIIOJIb30BaTh KOMaH bl MeHIO IIporpamMmma riaBHOro MEHIO WM aHAJIOTMYHbBIE
KOMaH/bl TaHEeJIW HHCTPYMEHTOB omiaguuka. s BbIBOJA CIYXKEOHBIX COOOIEHHM OTIaguuka u
KOMITUJIATOpA MPEAYCMOTPEHBI CIIEHUATIBHBIE OKHA.

OTtnajgka nporpaMMbl BO3MOXHA TOJIBKO ITOCJIE €€ YCIEeITHOW KOMITHUIISIIINHY.

B nucTuHTE TEKCTOBBIX MPOrpaMM TOYKa OCTaHOBa 00O3HayaeTcs 3HaukoM @ . [Ipu mormaroBoii

OTJIaJKe TeKymuil mar 0003HauaeTcs 3HaYKOM h"', KaK [TOKa3aHo Ha puc. 39.

h— | if (Cocrommre_=z=ane_S==CocroReEre_oTrp) THEN
¥Fporenrs PEC=¥porems PEC-IIprpoce;
end if;
. ¥poepeHs_paznena daz_ PEC=¥porens paznema da= PEC-IIpmpocT;

¥popers PEC=Vporpems PEC-IlprpocT:

Puc. 39. Ilporpamma B pexxume OTIaaKu

B mporpammax, 3aaHHbIX B rpaduyeckoM BHJE, 3aKJIaJKM, TEKYyIIMH HIar ¥ TOYKU OCTAaHOBA
0003HAYaI0TCs COOTBETCTBYIOIUM LIBETOM, KaK MOKa3aHo Ha puc. 40.

3 - R -

i
91
s

e

Puc. 40. FBD-guarpamma B pexume OTIaAKH

IlaHeJib HHCTPYMEHTOB OTJIATYUKA
Menro IIporpaMmma riaBHOrO MEHIO M TIaHEJIb MHCTPYMEHTOB OTJIaTIMKa COJEPKAT CICIYIOIINe
KOMAaHJIBI JIJIsI 3aIycKa TpeOyeMoro pexxuMa OTIaKH U HACTPOHKH NTapaMeTpPOB PEAAKTOPOB MTPOTPAMM:
EY - kommmmsinmst (F7) — 3aIyCTHTh KOMITHIISIHIO IPOrPAMMBL;
O YCTaHOBHUTH/yJaluTh TOUKy ocTaHoBa (F9) — ycraHOBUTH/ygamuTh TOYKY OCTaHOBA
POTrPaMMBbl;
- ynanuth Bce Toukn octaHoBa (Ctrl+Shift+F9) — ynanuts Bce TOukn ocTaHOBa MIPOrpaMMBbl;

7

“# - crapt (F5) — 3amyCTUTh BBIMOJHEHUE TPOTPAMMBI B HEIIPEPHIBHOM PEXKUME;

} - Brmonnsts 10 kypcopa (Ctrl+F10) — 3amycTuTh BBIIIOJIHEHHE IPOrPaMMbl B HENPEPHIBHOM

pexHuMe JI0 TeKylleld MO3ULUU Kypcopa;

o - TpaccupoBka (F11) — 3amycTUTh MOIIaroBo€ BBHINOJHEHHWE MPOrpaMMbl C IMOIIArOBBHIM
BBIINIOJIHEHUEM BbI3bIBAEMbIX (DYHKIIMIA;

0 - war (F10) — 3aIyCTUTH IIOLIArOBOE BBIITOJIHEHUE IIPOrPAMMBI C BBIIIOJHEHUEM BBI3BIBAEMBIX
(GYHKIMI B HENPEPHIBHOM PEXUME;

{* - BoiiTh wu3 ¢ynkuun (Shift+F11) — BBIMOAHUTH TeKyLIyl0 (QYHKIUIO/IpOrpaMMy B
HEMPEPLIBHOM PEKUMeE (JOCTYITHO B PEKUME OTIAJIKH);

T . cron (Shift+F5) — BbIiiTH U3 pexxuMa OTIAIKU;
- mocMOTpeTh 3HaueHue nepemeHHou (Shift+F9) — orkpeite nmanor beicTpblil mpocMoTp
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(IOCTYMHO B peXUME OTIAAKH);

- IEPEMEHHBIE — OTKPBITH/3aKPBITh OKHO MIEPEMEHHBIX;

- CTEK — OTKPBITH/3aKPhITh OKHO CTEKa BHI30BOB (DYHKITHI;
- COOOIIEHUS — OTKPBITH/3aKPhITh OKHO COOOIIEHUI KOMITMJIATOPA U OTJIaI4HKa.
OKHO MPOCMOTpPAa NepeMeHHbIX

JlaHHO€ OKHO BKJIIOYaeT B ce0si B BHJE€ BKJIAJOK 5 OKOH MPOCMOTpa TEKYIIUX 3HAYCHUU
MepEMEHHBIX U TTOKa3aHo Ha puc. 41.

B okne JlokajbHbIe 0TOOpaKaIOTCS MEPEMEHHBIE TEKYIIET0 MPOrPaMMHOI0 KOMITOHEHTA.

B oknax Aprymentsl, ['1o6anbnbie u Tekymasi cTpyKTypa oTOOPa)KarOTCsi COOTBETCTBEHHO
apryMeHTHI, TJIO0AIbHBIC TIEPEMEHHBIE U TTEPEMEHHBIE 00BEKTA.

HMran Tun ganHer: | decaruuHoe | WectHaouaTupkyHoe | [EoMyHOE
CoctoaHue_sans 1 USINT 1] 1EH00 200000000
CocToaHue_s3as 2 SIMNT 0 16800 2800000000
CocToAHwe_sane 3 USIMNT I TEROO ZH00000000
CocToaHue_sage 4 ISINT 0 16800 2H00000000
CoctoaHue_sage 5 USINT 1] 1EH00 200000000
Ypoeere PBC REAL 1] TER#DOOO0O0OD 2#00000000000000000000000000000000
YpoBeHe _pasgena_daz PECREAL I TEROO000C00 2#00000000000000000000000000000000
CocToaHue_sage B ISINT 0 16800 2H00000000
Mpupoct REAL 1 TEHOO00000 2#00000000000000000000000000000007
CocToAHue_oTkp SIMNT 1 16801 2800000007
CocToAHuwe_sane 7 USIMNT I TEROO ZH00000000
CocToAHue_sage 2 USINT 1] T1EHO0 200000000
CoctoaHue_sage 9 USINT 1] 1EH00 200000000
CocToaHue_saae 10 SIMNT 0 16800 2800000000

iAprymieHTel | NokansHee [ nofaneHels Tekyw an cTpykTyYpa Mpocrorp

Puc. 41. OxHoO nepeMeHHbIX

[Ipu nomaroBoit otnaake nporpammsel B okHax JlokanbHble 1 ['J100ajdbHBIe MOXKHO BPYYHYIO
3a/1aTh 3HA4YEHUs NEPEMEHHBIX (111 epexo/a K 3aJaHUI0 3HAYCHMs HY>KHO JBaxabl HaxaTh JIK B mome
3HaY€HMs] WM BBIIOJHUTH KoMmaHay M3MeHMTH 3HAa4eHMe U3 KOHTEKCTHOrO MeHwo). [l
BOCCTaHOBJICHHUS 3Ha;leHm71 apryMeHTOB [0 YMOJNMAHWIO KOHTEKCTHOE MEHIO OKHa ApPrymMeHTHbI
COIEPKUT KOMaHIbl = BOCCTAHOBHMTHL 3HAYCHHE 10 YMOJTYAHHIO U & BoCCTaHOBHTHL Bce 3HAYCHHSA
10 YMOJIYAHHIO.

B okue IIpocmoTp oroOpakaroTcsi mepeMeHHbIE U BBIPAYKEHUS, 3aJJaHHbIE MoJib3oBareiaeM. [lo
YMOJIYaHUIO OKHO Iycroe. CIMCOK IEPEMEHHBIX U BBIPAXKEHUN Ul IIPOCMOTPA 331aeTCid € IMOMOIIBIO
auanora beicTpbiii mpocMoTp. KoppekTupoBaTh COHMCOK MOXKHO B CaMOM OKHE € IIOMOIIBIO KOMaH]
KOHTEKCTHOI'O MEHIO, KOTOPO€ BBIBOJMTCS Ha 3KpaH nmpu Haxatuu I1K B o0nactu okHa. MeHIO COnEep)KUT
CIIEAYIOIME KOMAHIbI:

BceraBuTh — 100aBUTH CTPOKY B CIIUCOK;

Yaanutrh — YAaduTh BBIACICHHYIO CTPOKY W3 CIHCKa (aHajgor Haxkatus kiasuimi Del Ha
KJIaBUATYpe);

IlepenmeHOBATH — PEIAKTUPOBATH BBIJICJIEHHYIO CTPOKY CITHCKA.

Komnuasiuusi nporpamMmmsl

Ilepen oTnankoil M BKIOYEHHEM B COCTaB NPOEKTa pa3paOOTaHHBIM MIA0IOH MPOrpaMMbl
HEOOXOAMMO CKOMIWIMPOBaTh. JlJIi 3TOr0 HMCHOJB3YEM HKOHKY B4 pa nasen UHCTPYMEHTOB WJIU
HaxnuMaeM (yHKUHOHaNbHYIO KiaBuily F7. PesynpTaT KoMOWIsiuMu TNOKa3bIBaeTcsi B OkHE BbIBof,

=
KOTOPOC MOXKET OBITH OTKPBLITO C MMOMOIIIBKO MKOHKU Ha MaHCJIM MHCTPYMCHTOB 1100 M3 OCHOBHOI'O
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MEHIO UHTErPUPOBAHHOM Cpe/bl pa3pabOTKH, KaKk MOKa3aHOo Ha puc. 42.

Bun | Orvo Crnpaeka

! MaHemm b
Haewrarop npoekTa
CTpoka cTaryca

MeperieHHEE 1
Wl Crek BbizoEce
BriEog |

MNanurpa FED dnokoe
1

Puc. 42. BxioueHne okHa BeIBOJ M3 OCHOBHOTO MEHIO HHTETPUPOBAHHON CpEbI

B Hamem ciydae JaHHOE OKHO CONEPKUT COOOIIEHHE 00 YCHENIHOM OKOHYAHHWH IpoIecca
KOMITMJISIIIMU, YTO MMOKa3aHOo Ha puc. 43.

b 8 TRACE MODE Script Compiler w&.05

Ynpaenenue_PBC_T1#1.tmz compiled successfully

K.ornunagma Otnagka

Puc. 43. Pe3ynprar KOMIWIALKYA B OKHE BbIBOI

Y311 poeKTa U 0a3bl KAHAJIOB
[Tocne pa3zpaboTku mabIOHOB YKPAHOB U MPOTrpaMM HEOOXOJUMO CO3/1aTh Y37kl poekta APM,
UL  KOTOpOro B jJanbHedmeM Oyaem ¢GopMupoBaTh 0a3bl KaHAJIOB, WCIOIb3YsS MEXaHU3M
aBTOIMOCTPOCHMs. ABTONOCTPOECHHE MOAPOOHO omucaHo B mpuiokenuu [. IIpoBenem BbIOOp cros
Cucrema menuxkom JIK mpimu. lanee ¢ momomsto [IK coznagum yzen MPB nns APM kak noka3zaHo Ha
puc. 44. Onucanue y310B npoekta B TRACE MODE onucano B npunoxenuu B.

: |
EEEE Cucre ﬁ Cosgate ysen k ﬁ =R ¥

A _
B 2 Ormervre (ChkZ) | B MicroRTM

MeToy N
% By Konuposare [Chl+C) ©r Logger

g Eutnn s EmbeddedRTHM
[NepeureHOEATE. .. a MaroR TH

e & |: .
== EOMCTES _
s Conzole

@" EmbeddedConzole

Puc. 44. Coznanue y3na MPB niss APM

B pesynbTaTe BBIMOJNHEHHBIX AeicTBUN B crnoe Cucerema OyneT cO3laH y3en MpOeKTa, Kak
MOKa3aHo Ha puc. 45.
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Haevrarop npoekta

- - ral Ba @ o B2 & B o

) Pecypcel al BTM 1
Ll afinoHel_nporpardea
M W atinoHs_skpaHos
% LUl a8 A0HE_0okYHEHTOE
% W atnoHe_ceazeid_c CHEL
= 525 Cucremd

w RTH_1

g Mo ouHue AT pHerHIEH

% B LS MMOTERM_KOMIOHEHT OB

Puc. 45. V37abl npoekta B HaBUraTtope npoeKTa

[Tepenmenyem ero B LIITITH-8.

Brytpu y31a npoexta HIIITH-8 npucyTcTByeT rpymnma kaHanoB Kanaabl, 9To mokasaHo Ha puc.
46.

= 525 Cuctema

Puc. 46. Cnout Cucrema

[lepeumenyem sty rpynny B LIIIIH-8. B s3T10if rpynme kaHajaoB cO3/aJuM €Ile HECKOJIBKO
rpynn JJis Kaxjaoro crpykrypHoro aieMmenrta LIITTH-8, kak noka3ano Ha puc. 47.

109



= 52 Cuctema

= wd UNNH-S
= [ unnH-&
I:E OCHOBHOM 3kpaH
7 [= PesepeyapHsii napk
F= PBCA
[= FBLC-2
7 [= Texrueckad HacocHan
= 3H1
= 3H2
= 3H-3
= 3H-4
= 3H5
= 3H6
= 3H7
(= 3H8
= 3H9
= EO13

I:E Cenaparopkl

Puc. 47. I'pynnsl kananoB s y3ua LITITH-8

C noMoImp0 HKOHKH ] CO31alUM JOIOJHUTEIBHOE OKHO HAaBHUraTOpa IIPOEKTa U OTKPOEM B
BepxHeM okHe cioil IlladiaoHbl_3kpaHoB, a B HIkHeM — rpymnny kommnoHeHToB LIIIITH-8 BHOBB
co3ganHoro y3ima APM HIITTH-8, kak mokazaHo Ha puc. 48.

3ateM, BblIenss JIK mabnonbl 3kpaHoB u yaepxkuBas JIK, meperammm ux B Ipynmsl y3ia
LITITH-8 meronom drag-and-drop. Pe3ynbTat BIOMHEHHS ONEPAIlAU MOKa3aH Ha puc. 49.
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>

) Pecypced

* @ Ll atinoHel_nporpardra

JcHOBHDE MEHHKD

PEC
M WatnoHe_skpaHos
3H BHEWHEN NEpEr.a4EKH
B WafnoHe_ookymerTos

@ W afinoHel_ceasel_c_CHEL ED13

I:E Eaza_kaHanoe Tp=Ha

5 Cuctema 3H BHYTPEHHEN NEpEkadkK

* i LNMH-8
a U Cenaparop

£

4 b

W aBnoHel skpaHoE [ adsone: axpanos )

] S S T T g e e

@ WatnoHe!_cessei_c CHEL wi UMMNHE

I:E baza_raHanoe

>

= 52 Cucrema

mf UMNMH-2
= F= unnH-E
[E cHOBHOM 3K paH

¥ [E PezepEyapHEI Napk.

= PBC
[= PBC-2

¥ [E T EesHMYECK.aq HACOCHaA

[E CenapaTopk

o

Puc. 48. Y3en RTM_1 ¢ co3nannbiMu rpynmnamu

CrnenyrommM marom pa3paboTKu MPOEKTa CO3JaquM KaHalbl MO0 apryMeHTaMm pa3paboTaHHBIX
ra0oHoB 3KpaHoB. [y aroro Boiinem B rpymnmy kaHanoB APM — y3ma IIIII-8 PBC-1 u BeI3OBeM
cBoiicTBa KaHana kinacca BezoB PBC-1:1, kak moka3zaHo Ha puc. 50.
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e =
@ Wl atnoHel_ceazei_c_CHE %‘3 FBL-
I:E Basza_raHanoe

= 52 Cucrema

mi UNNH-8
=[S unnH-&
I:E [ cHOBHOMH 2 KpaH
¥ I:E PesepeyapHEIE napk.
| [2 PBC
'[E FEC-2
Puc. 49. Co3znannsblii 3xpad B rpynne PBC-1

I

Coz04aTe EOMIOHEHT 3

Cozpare rpynmy 3
Cosnate No WwWatnoHy...

HH1yT oM

OrraeHuTE [Chl+E)

B 5> Xo5€&

K.onuposate [Ctrl+C)

+ [MEpeliTii No ERIZ0EY BEHUE

]

E PenakTupoeate
E Penaktupoeare watnoH

NepeuMeHDBETE. .

| ﬁ CeolicTES

g —

Puc. 50. Bb130oB koHTEKCTHOTO MeHI0 3kpaHa PBC-1:1

[Tepeiinem Bo BKIAAKy AprymeHTsl, BoineniM JIK mepBblii apryMeHT U ¢ moMoIbto memdka JIK
MBI HA HKOHKE “& CO31a1M KaHATBI B BHIOPAHHOM IPYIIIIE ¥ aBTOMATHUECKH CBSDKEM HX aTPHOYTHI C
aprymeHTamu ma0joHa OJKpaHa. JlaHHas omepauuss Ha3bIBaeTCid aBTOINOCTPOEHHEM  KaHAJIOB.
ABTOIOCTpOEHHE MOAPOOHO ONKMCAHO B MpuJIokeHUU ['. Pe3ynbTaT ero BBINONHEHUS IPEACTABIEH Ha
puc. 51.

Jlo 3ananust UHQOPMALIMOHHBIX IOTOKOB MEXAY y3JaMU IIPOEKTa IIPOBEIEM HACTPOMKY apXuBa U
oryera Tpesor B APM.

CrnenyronmmM 1marom Oyaer co3laHue IporpaMMm Mo malnoHaMm. [[ias 3Toro aHajaoruyHo
CO3JIaHHMIO KPAaHOB IO 1Ia0JIOHY HEOOXOAMMO OTKPBITH JABa OKHA HaBUraTopa. B omHoOM U3 HHUX Hano
BbIOpaTh ciioi 1Iabd0HBI_NPOrpaMMel, B IPYyroM - HEOOXOIUMYIO I'PYIIly KaHAJIOB, KaK MOKa3aHO Ha
puc. 52.
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bl Wnpopmausn | Taard | APUMERTEL | ATputuTe

IR B A i &
Wia Tun Tun et | 3Ha4eHHE N0 YMON4EHHI Mpveszta Prarv | Fpyn]
T MAPOCTATHYECK R AEEAEHHE _p.Ha_PBCj&]\N HEAL OFI'IfulpocnaTw«acme : naenenue_ana_PBC_T:PeancHoe sHaverie (Cuctema RTM_T.PBCA)
Temneparypa_PRC_1 &]\N HEAL OF Temneparypa PBC_1:Peanetoe sHavenue (Cuerema RTM_1.PBC)
[laenenme_razoeod_wankd_PBC_1 [i]\N HEAL GF Naenerme_razoeoi_wanki_PBC_T:Peansoe sHaveme (Cuerema ATM_1.PBC]
Ypoeers_FBC_1 &]\N HEAL OF Yposere_PBC_1:Peanchoe sHasstme [Cuerema RTM_1.PBC1]
'JpoBeHE_paanana_pas &]\N HEAL OF Ypoget,_pasaena_azPeanchos sHaverme (Crerema RTM_1.PEC-1)
Mepexadka_goe_ws_PEC_1 [i]\N US\NT 0 NP
anonHerue PRC_1_suakoctem &]\N US\NT 0 NP
Mepexadka_Hegmd_us_FBC_1 &ﬂN US\NT I NP
Jangwwrka_2_PEC 1 ﬂ\N!DUTUS\NT 1 NP
Jangsnea 1_PRC_T ﬂi\N!DUTUS\NT 1 NP
Jangwwea_d FRC_T fl_-Ti\N!DUTUS\NT 1 NP
Jangwnrka 4 PEC 1 fl_-Ti\Na‘DUTUS\NT 1 NP
Jangsnea i PRC_T ﬂl\N!DUTUS\NT 1 NP
B Zanewea B PBC 1 fl_-Ti\N!DUTUS\NT 1 NP
bl Ganeiica_7_PRC_1 HnouTRgusNT NP
il Jangiea__PRC_T fl_-Ti\N!DUTUS\NT 1 NP
8| Janeunka 9 PEC_1 EJ;TI\N!DUTUS\NT 1 NP
E Janesnea 10_PBC_1 @\NIDUTUS\NT 1 NP
;' [1pEBLILEHHE_YPOBHA_HERTH &ﬂN US\NT I NP
E
Puc. 51. Aprymentsl s3kpana PBC-1

3atemM, Boiaensds JIK maGnonsl nporpamMm u yaepxusas JIK, mepetamum ux B HEOOXOAHMBIE

rpynmsl y3ia HITITH-8. Pe3ynbraT BEIOMHEHUS ONEpaliuy PECTaBIIeH Ha puc. 53.

Haeurarop npoe

e X B @ @

= W a6 noHENporpatdra
L;j FEC
= &) Merrawms
l#z| PEC
@ JEET |
L;j Cenapatop
m I afinoHEl 3 KpaHOE

B Watinone_aokymeHTos

= 52 Cucrema
ad LUNMH-S
= EZ uNnH-s

(= PEC1

& PRC.?

Il a6noHeE_nparpatard. W rararr auma, PEC

I:E CQCHOBHOM 3 KpaH

¥ I:E PezsepeyapHLIA napk.

2|13 Peca

3anonH_pes

3anonHenwe PEC FED

Ia,: YpoEeHe_paznena_das

a,: WO pOCTaTHYECKOE_JaBNEHWE_aHa %C 3anonH_pes:22

lﬁ,: Terneparypa %C Wraurauma FBC: 23

E|: HaEneHWe_rasoeok_LWanku

a,: dpoeeHe

.

Cucrema LMMH-B.UMMH-8.Fesepeyapreis napk. PEC-1

3areM [IIs KaXA0i MporpaMMbl BBITIOTHUM MPHUBSA3KY aTpHOYTOB KaHAIOB K apryMEHTaM.

Puc. 52. OxHo HaBuraTopa 70 BBIIIOJIHEHHUS OINepaIuu
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Haewrarop nposkta
@-X| A0 RR e RE A EE
5 @ LWl a6 noHE_Aporpatde
l&7| PeC
=" [&2) Mrranrauma
(&) PeC
&2 Fanmmra
l;j Cenapatop

M W atinoHe)_3kpaHos

Mraurauwn FEC

JanonH_pes

3anonHenwe PEC FBD

= 1l 2k amus nmeikasorae

£ *

Wl aGnoHel_nporparart. Mraraurauua. PEC

= BES
T Cucrema FRCA Ia,: YpoBeHs_pasaena_das

= wd UNNH-E
< [E unnH-e

[WAPOCTATHYECKOE & NEHWE_1HA
Terneparypa
[E JcHOBHOM akpaH

= [E PesepeyapHEI Napk HaEneHHe_rasoBsol_LUanEM

[= PBC-1

[= PR
Crctera LLNMH-8.LNMH-8. PesepeyapHeii nape. PEC-1

B,
£y
o,
B,

HpoeeHe

W

Puc. 53. Oxkno HaBUT'aTOPa I1OCJIC BBIITOJIHCHUA OIICpalluu

Jnst aToro Boinem B rpymnny kaHainoB APM — y3na HIIITH-8 PBC-1 u BhI30BeM cBoiicTBa
kaHasa kjnacca Bei3oB «ABromaTru3zanusi_PBC:15», kak noka3aHo Ha puc. 54.

b .. AgTosasmissune DDCAR l

g Cosname komMnoHeHT b
%C Wir ﬁ Cosnare rpynny b
Cosnare no WwatnoHy, .
Hoame

YHHUIT oM

[ P

F.onupogare [Chrl+C]
Pl TEpEATH NO BRIS0EY BHWS

@ PepakTupoBare
E PenakTHpoBaTE WwatnoH

[eperMEHOEATE. ..
| ﬂ CeolicTES

1
Puc. 54. BbI30B KOHTEKCTHOTO MEHIO MporpamMmmbl «ABToMmatuzanusi PBC:15»

[lepeiinem BO BKIagKy AprymMeHtbl. 3ateM JBOHHBIM wienmukoM JIK Mbimm B crosnOue
«[IpuBs3Ka» B 1osie apryMeHTa BbI30BEM JIMAJIOrOBOE OKHO KOH(UTypHPOBaHU CBA3U. J[MagoroBoe OKHO
MOKa3aHo Ha puc. 55.

B kadectBe mpuUBS3KM MOXET OBbITh BBIOpaH aTpuOyT KaHaima JHUOO apryMeHT KaHala.
ApPryMeHTHI IPUCYTCTBYIOT TOJbKO y KaHaioB kiacca CALL (k mpumepy y KaHana, CChUIAOLIErocs Ha
n1abJIoH ’KpaHa MIM IporpaMMmel). B kadectBe arpmbyTa KaHaia MO YMOJYAaHUIO YCTaHABJIMBAETCS
aTpulOyT PeasibHOe 3HAYeHUe.

B nanHOM MaioroBoM OKHeE BBIOMpaeM HEOOXOIUMBIN KaHal. B maHHOM ciydyae s aprymMeHTa
Yposenb_PBC BriOupaeM kaHan YpoBeHb.
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3

e CroHpurypuposath ceazs gaaCuctema. LUNMNH-8.UTMH-8. Peze peyapanii napi. PBC-. .. |E|[z|

@- PEC-1 ATPUGYTE | AprYrEHTE

0,: MHapocTATHYECKOR ... ] | ManHoe 1A

PeantHoe sHaveHMe
ANNapaTHOE ZHAYEHME
BxooHoE 3HaveHMHe
CocToAHHE

HNocTosepHOCTE

Mepuon, NepecyeTa [FHaYEHKE]
T eHaEHLMA

MHrepean

Mok moyeHKeE

BeiMogHOE SHaveHME

OF Tetaneparypa

O,: NagneHue_razogob_...
O,: HpoeeHe

O|: HpoeeHe_paznena das
O,: JanonH_pes14

O,: AgTomaruzaumA_PEC:...

0
1
2
3
4
5
[
v
g
9
<

@ Wravrauma PEC:1E
ATPHEYTEL A PrYrEHTEI | Tun arpyoyra

HpaniTe NpHEASKY [I'Ipusﬂsem: KaHan] [anBHSETb anHﬁgT] [ MNprenska l E OTreHa

Puc. 55. JlnanoroBoe oKHO KOH(UTI'YpUPOBaHUS NPUBSI3KU

KonTposabHbie BONPOCHI
1. OOGmwue cBeaeHUs O sI3bIKax MPOrpaMMHUpPOBAHUS
2. Mexnynaponusiii ctangapt IEC 61131-3
3. Drtambl pa3paboTku mabioHa Iporpam
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JlaGoparopHnasi padora Ne9 Pazpadorka ACYTII B cpene SCADA cucrembl TRACE MODE 6

LUenb pa6oTbl

1. V3yunts OCHOBHBIE TIOHSTHS, CTPYKTYPY U Ha3HaueHHE OTACIbHBIX 2eMeHToB SCADA crcTemsbl
TRACE MODE 6

2. Wsyunts nopsaok paborsl mo cozpanuto ACY TII ¢ momomisio pexaktopoB SCADA cucremsl
TRACE MODE 6.

3. Paspa6orars npoekt yueobnoit ACY TII B SCADA cucremsl TRACE MODE 6.

MeToauka BbinonHeHNs paboTbl
1. Myuuts teoperndeckue ceeaerus 0 SCADA cucreme TRACE MODE 6, n3mnoxeHHbIC HUKE.
2. VI3yuuTh OCHOBHBIC JEHCTBHS MO CO3JAHHMI0 W PEIAKTHPOBAHHIO MPOEKTOB aBTOMATH3AI[MH B
COOTBETCTBHH C BBIIIAHHBIM IIpEIojaBaTeieM BapuaHTOM M YKa3aHUSMH, COACPKALIMMUCS B Qaiiie
VYuebnuk no TRACE MODE 6 Bapuaut X-Y. doc, rae X-Y — HOMep BbIJaHHOIO BApPHAHTA.

TEOPETUYECKWE CBEOEHUA
1. CTPYKTYPA CACTEMbI

TRACE MODE 6 — 310 mporpaMMHbIi KOMIUIEKC, TpeIHA3HAYEHHBIH 71 pa3pabOoTKH M 3aIrycKa
B pEaIbHOM BPEMEHH pacCIpellelIeHHbIX aBTOMATU3UPOBAHHBIX CHCTEM YIPABJICHUS TEXHOJOTHMYECKUMU
nporeccamu (ACYTII) u pemenus psaa 3aaad ynpasienus npennpustaem (ACVYII).

st perrenus 3anau ACYII B TRACE MODE 6 unterpupoBan naker T-FACTORY.

Kommneke nporpamm TRACE MODE 6 nenutcs Ha 3 yacTu:

HurerpupoBannasi cpena paspa6orku mnpoexkra (MC) — eaumnas mporpammHas 000iiouka,
cofieprKalias Bce HeoOX0UMbIE CPEICTBA A Pa3padOTKH MPOEKTa.

[Ton mpoektom B TRACE MODE 6 nonumaercs BCsi COBOKYNHOCTb JAHHBIX W aJITOPUTMOB
¢ynkunonupoBanus pacnpeneneHHodl ACY (ACYTII w/umun T-FACTORY), 3amaHHBIX CcpeacTBaMu
TRACE MODE.

Utorom pazpabotku mpoekta B MC sBisercs cosznanue (aiyios, copepik alux HeoOXOIUMYIo
uHpopmaruio 06 anroputmax padbotsl ACY. O1u (aitibl 3aTeM pa3MeIaoTcs Ha alnapaTHbIX CPeJCTBax
(KoMIIBIOTEpPaX U KOHTPOJJIEPAX) U BBITOJIHAIOTCA MO/ YIIpaBlieHueM HcnoaHuTenpHbIX Moayseil TRACE

MODE.
B unterpupoBannyto cpeny pazpadbotrku TRACE MODE 6 BcTpoens! Oonee aecaTu pegakTopos,

ABTOMATUYECKH OTKPBIBAIOIIMXCS IIPU BBI30BE TOTO MJIM HHOT'O KOMITOHEHTa TpoekTa. Cpeau HUuX:

® penakTop rpadUUecKuX IKpaHHBIX QopMm;

® pelaKToOp MporpamMm Ha BH3yaibHOM s3bike Techno FBD;

® peIaKkTOp MporpamMM Ha BU3yaibHOM si3bike Techno SFC;

® peIaKkTop IPOrpaMM Ha BU3yasbHOM si3bike Techno LD;

e peaaKTOp IMporpamMm Ha mporueaypHom si3eike Techno ST,

e peaaKToOp IMporpamMm Ha nporueaypHoM s3bike Techno IL;

® pPEIaKTop MIA0JOHOB TIOKYMEHTOB;

e penaktop SQL-3ampocos;

e pemakTop nacmnoptoB obopynosanus (EAM);

e penaktop nepconaia (HRM);

e penakTop MarepuaibHbIX pecypcoB (MES).

HUcnoanurenbHbie Moayiau (MoHutopbl, MPB) — mnporpaMMHble MOIyNIH pPa3IMUYHOIO
Ha3Ha4Y€HUsI, MOJ] YIPABICHUEM KOTOPBIX B PEAIbHOM BPEMEHU BBITTOJHAIOTCA COCTABHBIC YACTH MPOEKTA,
pa3MeniaeMble Ha OTJEIbHBIX KOMIBIOTEPAX UJIM B KOHTPOJIEpaX.
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CocraBHass 4acTb INPOEKTa, pa3MeliaeMas Ha OTIEJIbHOM KOMIIBIOTEPE WJIM B KOHTPOJUIEPE H
BBITIOJTHSIEMAs T1O] YIPABJICHUEM OJHOTO MM HECKOJbKMX McnosHuTenbHbIX Moayineir TRACE MODE,
Ha3bIBACTCA Y3J10M IPOEKTA.

B o6mem crmyudae pa3MeleHue y3iia Ha TOM K€ anmapaTHOM CpPEICTBE, Ha KOTOPOM OH JOJDKEH
UCTIOJHATHCS MO YIPaBJICHUEM MOHHUTOPA, HE SBIIETCS 005S3aTEIbHBIM — MOHHUTOPBI MOTYT 3arpyKaTh
y3J1bl C YIAJIEHHBIX alllapaTHBIX CPEACTB.

[ApaiiBeppl o0MeHa — gpaiiBepsl, wucnoib3yemble MoHuTopamu TRACE MODE mns
B3aMMOJICHCTBUS C yCTPOHCTBAMU, MPOTOKOJIBI OOMEHa C KOTOPHIMHU HE BCTPOEHBI B MOHUTOPBHI.

MpuHUMNbI paspaboTku npoekta B UC

NC oObenuHsier B eAMHOH 000JOYKE HABMIraTop M HabOp PEAAKTOPOB sl CO3AAHUS BCEX
cocraBisronux npoekra. IC uMeeT MHOrOOKOHHBIN MHTEpdeiic:

B Bez e nn™ - Hume TPHpOBaHHAA cpeda pazpabomky TRACE MODE & - C... |_||E|rz|

Patin MNpoekr Bua OkHo Cnpaeka

‘REP-H O J4 4 &

HaeuraTop npoekTa | [= Kanans ‘ = Fkpantt] - 3
- X 2 BB g R
a HH Conepstoe rpynnk
] ——

) Pecypes s EIKpaHiﬂ . |?¥||'=H|

= =

Illatinane_nporpan Bazosoe umA Kogupoeta BuogHo

m W afnoHe! 3 KpaHoE KaHanitl TCh

% latnoHe! cEAZERN_ Kanan#2 TE2

bt
( I 5 b3 > TIME#3

W afnoHE 3kpaHoE dkpati

I8 WatnoHs)_skpatoe 5 Tepantt! | 1€/ >

% W atnoHe! cEAZEN_ W ok X

EE BEaza_kaHanos 1 p—— ~
EEf CucTema R Kogupoeka W = w
< i ¥ CoctoaHue | w ;
Wl afinoHel_3KpaHoE { iafaone: 3k0amn0e | (n T = | 5

B UC nonnepxuBatoTCsi CTaHAAPTHBIE ONlepalliy U3MEHEHHUS! Pa3MEpPOB U MEPEMEILIEHUS OKOH.
B HaBuraTtope cTpykTypa NpoeKTa IpeICTaBIeHa B BUJAE JepeBa:

Haeurarop npoekrta

X 2o BB g DE & BB

) Pecypctl i BIM 1
W aGA0HE]L Nporpatde

m Il afnoHel 3K pEHOE
WatnoHe_ceazen_c CHE

E% Baza_kaHanos

an
. CucTema

1 Werourueu T prekaHm9g M
31 Texnonorua

&% Tononorus

@ KN

% B HEAMOTER M_KOMAOHEHTOE

CucTema {Cand wosmTRH00saHMT ETE mocerTd |
KOpHeBHe rpynIibel 3TOro AcpeBa (C.]'[OI/I) nopeaonpeacCHibl U CO34al0TCA aBTOMATHYCCKH IIpU
CO3JaHNM HOBOI'O ITPOCKTa (CJ'IOI/I OT06pa}KaI-OTC$I B JICBOM OKHC HaBI/IFaTOpa). :‘)HGMGHTapHBIe
CTPYKTYPHBIC COCTaBJIAIOIIHNEC (J'II/ICTI)SI CTPYKTYPHOI'O zlepeBa) Ha3bIBAIOTCAd KOMIIOHCHTAMHM IIPOCKTA.
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Hampumep, KOMIOHEHTaMH NPOEKTa SBIAIOTCSA: KaHAI;, KaHAJI, BBI3BIBAIOIIMKA I1a0NOH; MI1a0JIOH;
MCTOYHUK JIaHHBIX H T.J.

I'pynnbl KOMIOHEHTOB, KOTOPHIE MOTYT OBITh CO3/IaHBI B CTPYKTYpE MPOEKTA, MpeaHa3HAYCHbI
IUIS CTPYKTYPUPOBAHHUSI TPOEKTA.

B psne ciydaeB rpynmbsl UMEIOT U JIPYroi, BIOJHE OMPENEICHHBIH, CMBICT — HANpPUMEp, Y3JIbI
MIPOEKTa CO3/Iat0TCS KaK KOpPHEBBIE IrpyIbl ciiosg Cucrema.

B nmpaBom okHe HaBUTATOpa OTOOpAX]AETCS COACPKUMOE CJosi (TPYIIIbI), BBIACICHHONW B JICBOM
OKHE, — TAKMM 00pa30oM, KOMIIOHEHTHI MMPOEKTa MOT'YT OBITh OTOOPaXKEHBI TOJIHKO B IPABOM OKHE.

CTpykTypa TpOEKTa pEJaKTHPYETCsS B HaBUTATOpE C MOMOIIBI0 KomaHa wMeHio IIpoekr,
KOHTEKCTHOT'O MEHIO U MaHeJell HHCTPYMEHTOB, a TAK)Ke ¢ MOMOIIIbIo MeToja drag-and-drop.

TexHonorusa paspa6oTku npoekta B NC

Paspabotka mpoekra B IC BKiIFOYaET CIEAYIOIINE TPOIEAYPHI:

» CO3JIJaHUE CTPYKTYpHl IPOEKTa B HABUT'ATOPE;

» KOH(QUIypUpOBAHHE WM Pa3padOTKa CTPYKTYPHBIX COCTAaBJIAIOIIMX — HAIpUMep, pa3paboTka
m1abIoHOB  rpadUYecKuX SKpaHOB omepaTopa, pa3paboTka ImAa0JIOHOB MpPOrpamMM, OIKCaHUE
MCTOYHHKOB/TTPUEMHUKOB U T.1.;

» KOHHUTypHupoBaHHe HH(POPMALIMOHHBIX TOTOKOB;

» BeIOOp anmapaTHBIX cpeacTB ACY (KOMIBIOTEPOB, KOHTPOJIEPOB U T.I1.);

» co3JlaHue y3JI0B B ciioe CucTemMa 1 uX KOH(UTYpUPOBaHUE;

» pacrmpeelieHue KaHaloB, CO3JAHHBIX B Ppa3IMYHBIX CJIOSAX CTPYKTYpbl, MO Yy3JaM u
KOH(QUTypHpOBaHHE HHTEP(PEHCOB B3aUMOAEHCTBHSI KOMIIOHEHTOB B MH(OPMAaLIMOHHBIX TOTOKAX;

» COXpaHEHHE MPOEKTa B €OUHBIA (ailnm 11 MOCIENYIOUIEro PeJaKTUPOBaHHS (C MOMOIIBIO
koMaH bl CoxpaHuThb i COXpaHUTh Kak);

» DKCHOPT y3JI0B B HAOOPHI (ailioB Il MOCIEIYIOMIEro 3amycka Mol yIpaBIeHHEM MOHHUTOPOB

TRACE MODE (1o komanne i Coxpanuts aas MPB).

[TepeuriciieHHbIe POLIEAYPHI (32 UCKIIOYCHUEM JIBYX 3aKIFOUUTEIBbHBIX) U BXOJSIINE B X COCTaB
Olepaluy MOTYT BBINOJHATHCS B MPOU3BOJLHOM MoOpsiAKe. Hampumep, MOXXKHO HauWHATH pa3pabOTKy
MPOEKTa ¢ pa3padOTKH MIa0JI0HOB IpaUIECKUX IKPAHOB OIMEpaTopa, C CO3JaHMS Y3JIOB M X KaHAJIOB B
cinoe Cucrema (ecnu anmnapatsbie cpeactsa ACY U3BeCTHBI 3apaHee), MOXKHO KOH(UTYpUPOBATh KaHAJIbI
¥ UH(OPMAIIMOHHBIE TOTOKH MOCIIE paCHpeieSIeHNs] KaHAJIOB 110 y3J1aM U T.II.

Knaccudmkauma KOMNOHEHTOB

ITo pyHKIMOHATPHOMY Ha3HAYEHUIO KOMIIOHEHTBI IPOEKTAa OTHOCATCS K OJHOMY U3 CIEIYIOLIMX
BU/JIOB:

» KaHaJbl — KOMIIOHEHTHI, ONpEAeIIAIoNIe alropuT™ padoTel. KaHambl MOryT co3aBaTbesl B
Pa3INYHBIX CIIOSIX, OJJHAKO UX OKOHUYATEIbHOE paclpe/esieHue 1o y3iaam B cioe CueremMa o0s3aTenbHO —
B IIPOTUBHOM ClIyyae OHHU He OyIyT SKcropTHpoBaHbl 1yi1 MPB;

» mA0JOHbI — KOMIIOHEHTBI, KOTOpble NpU paboTe B peaJibHOM BPEMEHH MOI'YT BbI3bIBATHCS
KaHaJlaMM C nepenadeil napametpos. [lepenaua mapaMerpoB HacTpauBaeTcs pH pa3padOTKe NPOEKTa B
N C nocpencTBoM NpUBSI3KH APryMEHTOB 11a0JI0HA K KaHaJIaM MJIM HCTOYHUKAaM/TIPUEMHHKAM;

» HCTOYHUKH/TIPMEMHUKH — KOMIIOHEHTHI, TEM UJIM UHBIM CIIOCOOOM ONHCBIBAIOLINE BHYTPEHHUE
HepEeMEHHBIE Pa3IMYHbIX YCTPOHCTB WM MPUIOKEHUH, ¢ KOTOPBIMH TpeOyeTcss OOMEHHUBATHCS JaHHBIMU.
ITox yctpoiicTBamMu 371€Chb TOHUMAIOTCSI KOHTPOJUIEPHI, a TAK)KE BHEIIHHE U BHYTPEHHHE MOJYJIH/IIATHI
pa3aMYHOro Ha3zHaueHus, oOMeH ¢ KoTtopeiMu moaaepxkuBaercs mMmoHutopamu TRACE MODE (B tom
yucne yepe3 mapaiiBepsl). Cucremueie nepemennble TRACE MODE Ttakxke cosmatorcs B MC kak
UCTOYHUKHU/IIPUEMHUKH. VI CTOUHMKN/TIPUEMHUKH SIBIISIOTCS 1a0JIOHAMU KaHAJIOB;

» HAOOpBI pecypcoB — HAOOPHI TEKCTOB, M300PAKEHUN M BHUICOKIHUIIOB, KOTOPHIE MOTYT OBITH
UCTIOJIb30BaHBI PH pa3padoTKe M1a0IIOHOB rpagUyecKuX IKPaHOB;

» rpaguyecKkre 00beKThl — KOMIIOHEHTHI, IPEACTaBIIOINE co00i B 00IIEM CiTydae HECKOJIBKO
rpadMuecKuX 3JIeMEHTOB (M3 MMEIOLIMXCS B PElaKTOpe MPEACTABICHUS JTaHHBIX), CTPYIITUPOBAHHBIX B
onuH. ['paduueckue 00BEKTHI MOTyT OBITH MCHOJB30BAaHBI MpU pa3paboTKe MAOIOHOB rpaduyecKkux
9KPaHOB;

» mocJieoBaTeabHble NOPTHI — napamerpsl COM-nopToB;
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» CJIOBApPHU CO00IEeHN — HAOOPBI COOOIICHH, TeHEPUPYEMBIX NMPH BOZHUKHOBEHUU Pa3IMYHBIX
COOBITHI;

» KJIeMMbl — OTH KOMIIOHEHTBI, ONMCHIBAIOIINE OJJICKTPUUECKHUE KOHTAKTHI (HAIpUMep,
MOHTa)KHBIX IIKA(pOB), SIBISIOTCS SJIEMEHTAMU CXEMbI AJICKTPUUYECKUX coequHennii ACY.

Knaccudmkaumsa cnoes

[IpenonpeneneHHble CIOU CTPYKTYPBI MPOEKTAa UMEIOT CIIEAYyIOlIee Ha3HAYeHHUE:

» Pecypcbl — Ui CO3/1aHUA MOTH30BATENbCKUX HA0OPOB TEKCTOB, N300PaKEHUN M BUCOKIUIIOB,
a Taxke rpaduyeckux 00bEKTOB;

» Illab/i0HBI MpOrpamMm — /1715 CO3/1aHUA M1a0JI0OHOB MPOTrPaMM;

» II1a0/10HBI IKPAHOB — JIJIs1 CO3/IaHUS 1a0JI0HOB IpagUyueCKUX IKPaHOB;

» [llad6moubI cBa3eii ¢ B/ — 1151 co3manms mabIOHOB CBsA3EH ¢ 6a3aMu TaHHBIX;

» II1ab/10HBI JOKYMEHTOB — JIJIsl CO3/IaHUS MIA0JOHOB TOKYMEHTOB (OTYETOB);

» baza kaHano0B — 3TOT CJIOW SIBISIETCS XPAHWIMIIEM BCEX KaHAJIOB IMPOEKTa. BHIMOIHATH
ofepaluy ¢ KaHajdaMmH (B TOM YMCII€ CO37]aBaTh UX) MOKHO B PA3JIMUHBIX CJIOSX, OJJHAKO BO BCEX CIIydasx
9TH OIEpallMd Ha caMOM Jelie pealn3yroTcs B cioe ba3a kanamoB. B moOom apyrom cioe, rae
BBIMOJIHAETCA KOMaH/a JJisi COBEPIIEHHUs Olepalii ¢ KaHalloM, €€ pe3ysbTaT TOJbKO OTOOpa)aeTcs —
MIO3TOMY CYILECTBYIOT KOMaH/bl YJAJICHUS U YHUUYTOXKEHHUs KaHajoB. B cioe Ba3a kaHanoB MOXHO
HAYMHAThH Pa3paboTKy MPOEKTa;

» Cucrema — Uil KOHQUTYPUPOBAHMS Y3JI0B M UX COCTABJIIIOIIUX (y3€ll cO3JaeTcs KaKk KOpHeBas
rpynmna 3Toro cios);

» MCcTOYHMKH/MIPUEMHUKH — /IS CO3JaHUsI OMUCAHUN MCTOYHHUKOB/IPUEMHUKOB B Pa3IMYHBIX
YCTPOMCTBAX M TMPOTPAMMHBIX MPHIIOKEHUAX, OOMEH C KOTOPHIMHU MOAJEPKUBAETCS MOHHTOPAMH, a
TakKe JUIsl KOHUrypupoBaHus cucreMubix nepemenubix 1 RACE MODE 6,

» TexHosorus — ans pa3pabOTKU MPOEKTA OT TEXHOJIOTUH (T.€. C TPYNIUPOBKOM KOMIIOHEHTOB 10
NpU3HAKY WX TMPUHAUISOKHOCTH K TEXHOJOTHYECKOMY 00bekTy). I[lpum oTinanke mnpoekta ciou
TexHoJI0OrMs MOXKET UIpaTh pOJIb y3J1a — JUIs Hero onpezaeneHa komanaa Coxpanuthb ysea aias MPB.
Kpowme Toro, 17151 3TOT0 CI10s1 ONpeeieHbl KOMaH bl B3aUMOJICHCTBUS C TEXHOJIOTMUECKON 0a30il TaHHBIX;

» Tomosorust — 1151 pa3pabOTKU MPOEKTA OT TOIMOJOTHH (T.€. C TPYNIUPOBKOM KOMIIOHEHTOB IO
MECTY pacHoIoKeHus);

» KUIIuA — 11 onricanus snekTpudeckux coenqunennit ACY;

» BubanoTeku KOMIIOHEHTOB — JUISI CO3JaHUs OUOIMOTEK 00BEKTOB — IMPOCKTHBIX PEIICHUI
OTHENBHBIX  3a7ad. OTOT CIOW  COAEPXKUT TpeaomnpenencHabie rpynnbl CHCTeMHBbIE |
IMoab3oBareabckue. B rpynme CucremHble copepkarcs OubGmmoreku, noaxmodeHHbie Kk MC mo
YMOJTYaHUIO.

Knaccudmkaumsa ysnos

V371Bl IpoEKTa co37al0TCsl Kak KopHeBble rpynnsl cinod Cucrema. [IpenomnpeneneHHoe Ha3BaHue
y3/1a YKa3bplBa€T HAa CEMEWCTBO MOHHMTOPOB, JJIsI KOTOPBIX JaHHBIA y3€l INpeJHa3HaueH. Y3el MOXKET
cofiepKaTb TOJBKO T€ KOMIIOHEHTBI, KOTOpbIE IOAJEP)KUBAIOTCS MOHUTOPAMU COOTBETCTBYIOILETO
CEMENCTBA.

B o61mem ciyvae, y371bl MOTYT BBIIIOJIHATHCS [IOJ] YIPABJIEHUEM PA3JIMYHBIX MOHUTOPOB.

Kak rmpaBuiio, y3ei1 BBIIOJIHSAETCS Ha OTJEIbHOM allllapaTHOM CpeAcTBe. B ciydae 3amycka 1ByX U
Oosee y3J0B Ha OJIHOM amlIapaTHOM CPEACTBE OHO JOJDKHO ObITh 0OOPYAOBAHO COOTBETCTBYIOIIUM
KOJINYECTBOM CETEBBIX KapT.

[TapameTpsl y3710B 3aJal0TCSI B COOTBETCTBYIOIIEM PEIAKTOPE.

RTM

V3en RTM mnpenna3zHaueH i 3amycka Ha KOMIIBIOTEpE IO YNPaBJIEHHUEM HCIIOJHUTEIbHBIX
monynei cemeiictea RTM (MPB) — MOHUTOpPOB ¢ moanaepKkoi oroOpaxkeHus TpadudecKux SKpaHOB
oreparopa, MOJACPKKOM oOMeHa Mo TociefoBaTeIbHOMY HHTepdelicy M ceTh C pa3IuyHbIM
000py/I0BaHMEM U BBHITIOJIHSIOMIETO MEPEcUeT KaHAIOB BeeX KiiaccoB, kpome kanano T-FACTORY.

T-FACTORY

V3en T-FACTORY nmnpeana3HadeH /i 3amycka Ha KOMIBIOTEpE TIOA  YIPaBJICHUEM
UCTIOIHUTENBHBIX MonyJieil cemeiictBa T-FACTORY — mounTopoB ams pemenus 3aagady ACYIL
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MicroRTM

V3en MicroRTM mpenHasHaueH mais 3amycka Ha KOMIIBIOTEPE WM B KOHTPOJUIEPE MO/
yIpaBJICHUEM UCIIOIHUTEIbHBIX MonyJiel cemeiictBa Micro RTM. OCHOBHOE OTJIMYKE 3TUX MOHUTOPOB
or MPB — oTcyTCTBHE OIIECPKKH OTOOpaKEeHHSI rpa)uueCKUX IKPaHOB.

Logger

V3en Logger mpeaHasHaueH I 3allyCKa Ha KOMIIBIOTEpE MOA YIPaBICHHUEM HCIOIHUTEIbHOTO
MoxyJisi Logger (perucrtpatop) — MOHUTOpaA, CIIOCOOHOTO BECTH apXUBHI 110 KaHAJIaM BCEX Y3JIOB MIPOEKTa.

EmbeddedRTM

V3en EmbeddedRTM mnpenna3zHauen ajis 3amycka Ha KOMITBIOTEpE WM B KOHTPOJUIEPE MO/
yIpaBJICHHEM HCIOJHHUTEIbHBIX Moayiei cemeiictBa Embedded RTM — MOHHTOPOB ¢ MOIAEPIKKOI
MHEMOCXEM, TMOAJEPKKOW oOMeHa ¢ 00OpyIOBaHMEM IO PA3IMYHBIM MPOTOKOJAM U BBIIOJHSIOIIETO
nepecyeT KaHaJoB.

NanoRTM

V3en NanoRTM mnpeanasHadueH sl 3amycka B KOHTpOJUIEpE TIOJ  yIpaBlIeHHEM
ucnoaauTenpHOro Moaysisi Nano RTM — monutopa, ananorngaoro Micro RTM, Ho npeaHa3HaueHHOTO
JUIst paOOTHI C MAJIBIM YUCIIOM KaHAJIOB.

Console

V3en Console npexna3zHaueH i 3amycka Ha KOMIIBIOTEpPE MOJ YIPABICHUEM HCIOIHUTEIBHBIX
MOZYyJ€EH, KOTopsle, B oTinune oT MPB, He BBINONHAIOT mepecyeT KaHAJIOB, NMPEAHA3HAYEHHBIX I
paboTel ¢ naHHbIMU. KoOHCONM MO3BOJSAIOT HOJy4aTh JaHHbIE OT JPYrHMX Yy3JI0B IPOEKTa IO CETH,
oTo0paXkaTb MX Ha rpadUUYecKUX SKpaHaxX M YNPaBIATh TEXHOJOIMUYECKHUM IPOLECCOM U3 IpaduKu.
Koncomu He MoryT B3aumoselictBoBath ¢ y3iamu T-FACTORY.

TFactory_Console

V3en TFactory _Console mnpennasHauen [uis 3amycka Ha KOMIIBIOTEpE II0J YIIPABICHUEM
UCIOJHUTEIbHBIX MOJYJIEH, aHAJIOTMYHBIX KOHCOJISIM, HO, KPOME TOT'0, CIIOCOOHBIX B3aUMOJIEHCTBOBATH C
y3namu T-FACTORY.

TM_OPC_Server

VY3en TM_OPC_Server mpegna3zHaueH JUisl 3allycka Ha KoMIbloTepe moj ympasienunem OPC-
cepsepa TRACE MODE 6.

2. MeH0 1 naHenb MHCTpyMmeHTOB UC

O6omouka MC mmeeT TaBHOE MEHIO, BKioudaromniee MeHio @aiis, Bua, Oxkna u CnpaBka, u
MaHeNlb UHCTPYMEHTOB.

Penaktopsl, BcTpoenHsie B MIC, MMEIOT CBOM MEHIO W TAHEIM WHCTPYMEHTOB, KOTOpPBIE IMPH
OTKPBITUU 3ITHX PENAKTOPOB YaCTMYHO HJM TOJHOCTBbIO aoOaBisitorcss Kk umetonmmes B UC. Tlpu
OTKPBITUU PEIAKTOPA BOZMOXKHO TaKke MoauduimpoBanue crucka komana mexto UC.

B citydae OTKpBITHSI HECKOJIIBKUX PEIaKTOPOB, MAHEIU UHCTPYMEHTOB U MeHI0 IC cOOTBETCTBYIOT
PENAKTOPYy, OKHO KOTOPOTO B TEKYIIUM MOMEHT SBJISIETCA AKTUBHBIM.

MeH10 U naHesb THCTPYMeHTOB 00010uku IC 1O0CTYIHBI BO BCEX Cydasx.

MeHio ‘Pann’ v rnaBHas naHenb MHCTpymeHTOB UC
I'maBHas maHenn HHCTPYMCHTOB N C Bkmrouarot CIICAYIOIIMEC KOMaH/IbI:
B-HEY A4 4 &
. .
Hoswiii (Ctrl-N) — co3aath HOBBII IPOEKT;
T — OTKPBITH IPOEKT ((paiin ¢ pacimmperueM prij):
=7

OT1kpoITh (Ctrl-O) — BeiOpath (haiia B CTaHAAPTHOM JHAIOre ONEPALIMOHHON CHCTEMBI;

" — BBIOpaTH (aiin U3 CrECKa TMOCTEAHNX OTKPHITHIX;
HMMnopT — 110 5T0 KOMaH/€ OTKPBIBAETCA MEHIO, COJEpKALIECE CIECAYIOIINE KOMAHIbL:

“UMnopTt u3 BepcuH 5 — OTKpPbITH MpoekT, pa3padoranueiii B TRACE MODE 5. Ilo stoit
KOMaHJIe OTKpBIBaeTCsl OKHO BbIOOpa (aitma *.Cctm, m BeIOpaHHBIN mpoekT koHBepTupyeTcs B TRACE
MODE 6. Omnepauusi KOHBEpPTUPOBAaHMUS 3aBUCUT OT ¢uara OTKJIWYUTH KOHBEPTHPOBaHUeE
rpadguueckoii 6a3mpl;
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Coxpanutb (Ctrl-S) — coxpanuts mpoekT B daitn prj ¢ Tem jxe uMeHeM (I0JIb30BaTEIIbCKHE
OUOIMOTEKH KOMIIOHEHTOB COXPAaHSIOTCS 0 3TOM Komaue B daiiin tmdevenv.tmul);

Coxpanuth kak (Ctrl-Shift-S) — coxpanuts npoexkt B (aiia Prj ¢ 3agaHueM €ro HUMEHH
(mosip30BaTENbCKUE OUOIMOTEKH KOMITOHEHTOB COXPAHSIOTCS [0 TOM KoMaH/e B ¢aiin tmdevenv.tmul);

N Nudopmanus o npoekTe — OTKPHITh OJJHOMMEHHBIN AMajor (3Ta KOMaHa JOCTYITHA TaKXKE U3
MeHo [IpoeKT 1 KOHTEKCTHOT'O MEHIO HABUTaTOpa MPOEKTA).

B sToM nmanore MOXKHO yKa3aTh aBTOpa MPOEKTa, OpraHU3aldi0 U KOMMEHTapui K IpoekTty. B
JIAAJIOTe WHAMIUPYETCS BpeMs CO3JaHUsI M BpPEeMs MOCIEAHEr0 M3MEHEHUs MpoekTa. B HuWkHEH vacTu
qUanora BBIBOAMTCS WH(pOpMaIus 00 OCHOBHBIX BHJaX KOMIIOHEHTOB MPOEKTa (MaKCHMAallbHO
BO3MOYKHOE YMCJIO KOMIIOHEHTOB JaHHOTO BHJA B IPOEKTE, HMCHOJIB30BAHHOE YHMCIO KOMIIOHEHTOB
JAHHOT'O BUJIA M YMCJIO KOMIIOHEHTOB JAHHOTO BUJIa, OCTABIIIEECS B PACMIOPSIKEHUH pa3paboTIHKa);

~ Coxpanutb ans MPB — oskcnoptupoBaTh y3ibl JUIS IOCJIEAYIOIIEro 3alycka IoJ
ynpaBiaeHueM ucnogHuTenpHbIX Moayied TRACE MODE. DkcnopT ogHOro ysia BO3MOXEH U3 MEHIO
IIpoeKT 1 KOHTEKCTHOTO MEHIO HaBUTaTopa MPOEKTa;

X Otaanka — 3arpy3uTh BblIeeHHbIN y3en (cnoit Texnosorus) B mpodaiinep. OTa KoMaHaa
JOCTYIHA ocie BelnoiaHeHus komanasl Coxpanuts 1jass MPB nim Coxpannts y3ea ansa MPB;

& IInnon — noiayuuts B IC peanbHble 1aHHbIE ¢ pa0OTAIOIINX Y3JI0B;

= IleyaThb — JOKyMEHTHPOBATH IPOEKT B (hail;

Hacrpoiiku UC — otpsiTh auanor 3aganus oomux Hactpoek MC u penakTopoB 1m1abI0HOB;

IMocaennune ¢aiiabl — noka3aTh CIUCOK HociaeAHUX (¢ailnoB, oTkpbIThiX B MC. BbiOpaHHBINi B
cnucke (aiin 3arpyxkaercs B UC;

BbIx01 — BBIIMTH U3 UHTETPUPOBAHHOMN CPEJIbI.

NMaHenb nepexonosB mexay okHamu UC

Jns mepexonoB Mexay OTKPBITBIMM OKHAaMH PEJAKTOPOB HCIIOJIB3YETCS NaHENb, MOKa3aHHAas Ha
pucyHke Hibke. OpaHkeBas oJiocka 0003HavaeT aKTHBHOE OKHO.

= Fkpanti2 | B okymenTHi E a2 naHHemRE1 MNporpardaatt .F Kananfil | 4% .4

[ns mepexona B Hy)KHOE€ OKHO HYXKHO Haxkath JIK Ha cOOTBETCTBYIOIIEH BKJIAJIKE ATOM MaHENH,
MIPH TOM BBIOpAaHHOE OKHO CTAHOBHUTCS aKTHBHBIM.
[TaHenp COOEpXKUT TAKXKE CIEAYIOIIME UHCTPYMEHTHI:

Aad .

‘_‘ — CHHXPOHHM3UPOBaTh C JEPEBOM MpOEKTa (IO ITOM KOMaHJE B HABUTaTope MpOeKTa OyaeT
BBIJICJICH KOMITOHEHT, OKHO PelaKTopa KOTOPOTO aKTUBHO, a TaKkKe clioi (Tpymma), coaepkamas 3TOT
KOMITOHEHT);

5]
— 3aKPbITb AKTUBHOEC OKHO.
3apaHune o6wmx HacTpoek UC

Jis 3apanus oOmumx Hactpoek MIC m penakTopoB 1IaOJI0HOB IpeIHA3HA4YeH AMAJIOr, KOTOPBIH
otkpeiBaerca 1o koManae Hacrpoiiku UC meHro @aiii:

121



ES Hactpaiinu

UC

O6wue

Y p0BEHE CADHHOCTH

Bua

Coupature ana MPE

LWrmoH

OTnanka

Koneeprep us TRACE MODE 5

() Mpocrai

(%) CTaHaapTHE
BuanmocTe cioes

Pecypoer

W atnoHE! nporpardr
W a6noHE 3 EpEHOE

W atnaHe! oTyeToE
WatinoHe) ceasy o B

Eaza kaHanoe

) KamnnexcHe

() Hactpaveaetdsii

Cuctema

M cmouHmEM T preerHIKMH
Tononorua

TexHONOrHA

MMt

Eutnqorerku

OTkpBIEATE WAGNOH

CTpOMTE KOAMPOBKY NO TEXHOADM WM

PenakTop aprymeHToE

Eazoewii penaktop
Fa
Peaarrop SOL

PenakTop nporpatdr

Crpaeka [ 3HEYEHMA MO YMONYIHHID

Hacrpoiiku MC 3amaroTcst Ha OJHOMMEHHOH BKJIaJKe 3TOro JAManora, Habop HHCTPYMEHTOB
KOTOpPOM H3MEHSETCS B 3aBHCUMOCTH OT BBIOPAaHHOIO B JIEBOM CIIMCKE paszjena, U Bkiajake ba3oBbii
penaKkTop.

[oToED ] l OtreHa ] [ pHtEHHTE

Bknapgka ‘UHTerpupoBaHHas cpena paspabotku’

Pazoen ’Oowgue’

[Tpu BBIOOpE ATOrO pa3aena BKIAAKA COAEPKHUT CIEAYIOINE HHCTPYMEHTHI:

» TIEPEKIIIOYATENI PeKUMA OTOOPAXKEHHS PETaKTOPOB KOMIIOHEHTOB — OTKPBIBATH PeIaKTOPbI
kak BkJagku, MDI u SDI. B nepBoM pexumMe KaKAblii OTKPBITBIA PENAKTOP 3aHUMAET BCIO pabouyro
obmacts UC 1 n3mMeHeHne pa3MepoB OKHa peakTopa HEAOCTYITHO.

B pexume MDI pazmeps! okHa Kax10ro pefakTopa MOTYT ObITh H3MEHEHBI, IPU ITOM JIOCTYITHBI

CTaHAAPTHBIC I/IHCTi rMeHTI)I OKOH ( — OTKiI)ITI) MCHIO, COJACP)KAIICC CTAHAAPTHBIC KOMAHIBI IJIA

paboThI C OKHOM, — MUHHMHI3UPOBATh OKHO, =] — BOCCTAHOBHTH OKHO, (%3] — 3aKpEHITH OKHO).

B pexxume SDI npu BeigeneHnn 00BbEKTa CTPYKTYPbl B HABUTATOPE COOTBETCTBYIOUIMNA PEAAKTOP
OTKPBIBAETCS aBTOMATHUECKH, 3aHUMast BCIo padouyto obsacts UC.

Pa3zoen ’Ypoeenw cnoxcnocmu’

[Tpu BeIOOpE 3TOro pasaena BKJIAJKa COJACPKHUT IMEPEKITI0YaTeNN YPOBHS CIOXXHOCTH IPOEKTa
(3amaroT oToOpakaeMblii HAOOP CII0EB):

» mpoctoii — ortoOpaxkaroTcs ciou Pecypesl,
bubJH0TeKH KOMIIOHEHTOB;

» CTAHJAAPTHBIN (3HaYEHHE M0 YMOJIYAHUIO) — OTOOpaXKarOTCs T€ XKe CIIOM, YTO U Ui [POCTOrO
YPOBHSI, U BCE CJIOM IA0JI0HOB (IKPaHOB, Iporpamm, cBsizeld ¢ b/l u 1okyMeHTOB);

» KOMILIEKCHBIH — 0TOOpakaroTcs Bce CIou, kKpome ciiosi baza kaHalios;

» HacTpamBaeMblii — TIpu BBIOOpPE OSTOrO ypPOBHS B JAHMANOre JOCTYIHBI MEPEKII0YaTeNn
OTOOPaKEHUS BCEX CIIOEB, BKIItoUas cioii ba3za kanajios.

Pa3zoen ’Coxpanums ona MPB’

[Tpu BbIOOpPE 3TOrO pas3zaena BKIAAKa COAEPKHUT CIEAYIONE HHCTPYMEHTHI:

duaru, ompenensoure CTeNeHb AeTalu3alud HHPOPMAIH, KOTOpask BBIBOJUTCS KOHBEPTEPOM
FileCnv32.dll B TekctoBbie (aitnel <umsi ¢aiiiaa prj> <ordinal>.cnv mpu BBINOJTHEHUH KOMaHJIbI
Coxpaunutsp 1y MPB:

» Kananmbr,

» IlIabdaoHSI;

» I'pynnsr;

Cucrema, MHcrounuku/Ilpuemunkn u
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» Pecypcsr;

» Co3aaTh cTaHIapTHBIE 00BEKThI — €CJIM ATOT (hJIar yCTaHOBJIEH, KaHaJbl y3/1a 0TOOpaxaroTcs B
npodaitniepe crpynnupoBaHHBIME B cTaHgapTHBIE 00beKTHI (rpynmsl) TRACE MODE. Ota rpynnupoBka
MMeEET 3Hau€HHUE TOJbKO JUISl OTIAJKU;

» [loapoonast unopmanms.

» Cnucok I'myOuHA OTCJIe:KMBAHUSI HCTOYHHUKOB, C ITIOMOIIBIO KOTOPOrO 3a/1a€TCs MOPSIKOBBIN
HOMEp HCTOYHUKA/NMPUEMHHKAa B IEMOYKaxX CBsA3€M KaHal — HCTOYHUK/mpuemMHukl —
HUCTOYHUK/MPUEMHMK2, KOTOPBIH Oy1eT UCIOIb30BaH MPHU KCIOPTE y3ia

Pazoen ’Omnaoka’

[Tpu BBIOOpE ATOrO pasiuena BKJIAIKA COACPXKHUT IMEpEeKIroYaTeNy Tuna mpodaiinepa, KOTOPHIH

OyIeT 3amyIeH Mo KOMaHe & Oraaaka (tossko s otnaaku y3nos RTM, Console, T-Factory u T-
Factory_Console):

» IIpodaiisiep ¢ moaaepKKoi rpauIeCKUX IKPaHOB

» IIpodaiisiep 6e3 moaaep:KKu rpapuuecKMX IKPaHOB .

Pa3zoen ’Koneepmep u3 npeovidyweit éepcuu’

[Ipu BBIOOpE »TOro pasfena BKIaAKa CcoAepXKUT ¢(raar OTKINYMTHL KOHBEPTHPOBAHME
rpaguyeckoii 6a3pl. YcTaHOBKA 3TOro ¢uiara OTKII0YaeT KOHBEPTUPOBaHUE Ipadudeckoi 0a3bl MpoeKTa
nipu ero umnopte B TRACE MODE 6.

CoxpaHeHue NpoeKTa Ans pegakTMpoBaHus

[To xomanme Coxpanurpb (Ctrl-S) wim Coxpanutns kak (Ctrl-Shift-S) uz menio ®aiin
NPOCKT COXpaHseTcs B OWHapHBIA (aiy ¢ pacmmpeHueM Prj (B AUPEKTOPHM CepBepa MPOEKTA) s
nocienywiero penakrupoanus B UC.

B UC npenycMoTpeHO pe3epBUpOBaHME Mpeablaylneii Bepcuu ¢aitmoB prj m tmul — mpu
HOBTOPHOM BBINOJHEHHH KOMaH1bl COXpaHHMTh pacumperue (ailio, COXpaHEHHBIX paHee, H3MEHSIIOTCS
COOTBETCTBEHHO Ha ~Prj u ~tmul.

B UC MoxHO 3arpy3uTh OJIUH ITPOEKT.

Ha ojHOM KOMITBIOTEpE MOKHO 3aIyCTUTh Heckoubko M C 1 3arpy3uTh B HUX pa3HbIe IPOCSKTHL.

CoxpaHeHue NpoeKTa Ans 3anycka

ITo komanne * Coxpanuthb ajasa MPB meno ®@aiin wim nanenu uactpymentoB MC Bce y3mbl
SKCHOPTUPYIOTCSA B HAOOPHI (PaiiyioB JJIs1 UX MOCIEAYIOUIEr0 KOMMPOBAHMS Ha amlmapaTHbIE CPEICTBa, Ha
KOTOPBIX OHU JIOJDKHBI HCIIONHATHCSA 10J yripaBieHueM MoHuTopoB TRACE MODE.

ITpu Bemonuenun xkoManasl Coxpanuth Aiasi MPB B nupekropun cepBepa mpoekTa co3faercs
nogaupexropus <ums ¢aiijaa prj 6e3 pacmpeHusr™>, B KOTOPOH JJIsl KaXKI0r0 y3ja CO3/1aeTcs IMarnka ¢
Habopom (aiios. [lanka y3ia umeet ums <name>_<ordinal + 1>, rme hame — ums, 3agaHHOE 11 y3J1a
npu ero konpurypupoBauuu B VIC, ordinal — nopsaxoBslii Homep y3na B ciioe Cucrema, Hauunas ¢ 0
(MOpsAKOBBIM HOMEp y3J1a B CJIO€ He ClIelyeT MyTaTh ¢ €ro HHAMBHyaIbHBIM HOMEPOM).

HeoOxoaumbIM yclioBHEM 3KCIIOPTA y3J1a ABISETCS HAJIMYUE B HEM XOTsI Obl OHOIO KaHaja.

[To xomange Coxpanuth y3ea aiasa MPB u3 mento IIpoekT uim KOHTEKCTHOIO MEHIO HaBUTaTopa
BbIIEJIEHHBIN y3en (nau cioli TeXHoJI0rusi) SKCHOPTUPYETCs B MPOU3BOJIBHYIO MMaIlKy, IPU 3TOM IpU
IIOBTOPHOM 3KCIIOPTE PE3EPBHBIE KOIIUU y3J1a HE CO3aI0TCA.

3. PegaktTupoBaHue CTPYKTypbl NpoeKTa

HaBurarop umeer cienyronme cpeacTBa 1Jsl peAakTUPOBAHUS CTPYKTYPhI TPOEKTA:

» meHio IlpoekT;

» ITAHCIIN HHCTPYMCHTOB;,

» KOHTCKCTHOC MCHIO.

KpOMe TOro, B HaBUTaTOPC MOAACPKHUBACTCA MCTOJ NEPETACKUBAHUA 00BEKTOB MBIIIIBIO (MCTO)I
drag-and-drop), a Taxxe ero moaupukaiuu (drag-and-drop ¢ yaepkanuem CirykeOHBIX KJIABHII).

Jis koH(urypanuu/pa3paboTku 00bEKTOB CTPYKTYpPhl B HAaBUTATOPE MPEIyCMOTPEHBI KOMAaH]IbI
CaoiicTBa 1 Pe1akTHpPOBATH, C TIOMOIIIBIO KOTOPBIX I KAXKI0T0 00bEKTa CTPYKTYPHOI'O JAepeBa MOTYT
OBITH OTKPBITHI COOTBETCTBYIOIINE OKHO CBOMCTB U PEIAaKTOP.
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MeHI0 1 rnaBHas naHernb UHCTPYMEHTOB HaBUraTopa npoeKkTa

X oo BE g RE &

Mento Ilpoekr, riaBHas mHaHelb MHCTPYMEHTOB M KOHTEKCTHOE MEHIO HAaBUIaTOpa IPOEKTa
coaepxaT HaOOp KOMaH[, KOTOPbIii COOTBETCTBYET BBIJEICHHOMY OOBEKTY CTPYyKTypHOro jaepena. s
BbIJIeJIEHNs 00beKTa HYxHO HaxaTh Ha Hem JIK. I'pynnoBoe BblaeneHuE OOBEKTOB B HaBUTaTOpe HE
MOJIIEPIKUBACTCSI.

Mento IIpoekT, riiaBHas naHeslb HHCTPYMEHTOB M KOHTEKCTHOE MEHIO HaBUTaTOpa COAEPIKAT Kak
THIIOBBIE KOMaH/bI IS CO3JaHUS KOMIIOHEHTOB (TPYMII KOMIIOHEHTOB), paboTel ¢ Oydepom oOMeHa U
MIOUCKa, TaK U ClelHHIECKHE:

Kl TaKoH BUJ MPUOOpPETAET TUIIOBOM HHCTPYMEHT yIaJIeHUs X IIpY BbIJEICHUH KaHana. [Ipu
Ha)XXaTUU CTPEJIKU OTKPBIBAETCS MEHIO, COJEpKallee KOMaHAbl Y AAMUTh (yIaauTh 0€3 yAaneHus U3 cios
Ba3a kanaioB) 1 YHHUTOXKMTH (YIJIUTh C yaaleHueM u3 ciios ba3a kanajios);

ﬁ i - TaKOI>'I BU/ an/Io6peTaeT B HeKOTOpHX cnyqas[x TI/IHOBOﬁ I/IHCTPYMCHT BCTaBKHU % . HpI/I
Ha)XaTUM CTPEJIKM OTKPBIBAETCS JOMOJHUTEIBHOE MEHIO, COJEprKalllee KOMaH]IbI ] BcraButes u
@ BeTraBuTh ¢ IPUBS3KOH;

@*HepeﬁTn N0 CChLIKe BHU3/BBepPX — 10 3TOW KOMaHJ€ OTKPBIBAETCS JONOJHUTEIBHOE OKHO
HaBUT'aTOPa, B KOTOPOM:

» BBIJEJIIETCSI KOMIIOHEHT, C KOTOPBIM CBSI3aH JAHHBIH KOMIIOHEHT MJIM KOTOPBIA BBI3BIBAETCS
JTAHHBIM KOMIIOHEHTOM (B ClIy4yae Mepexo/a IO CChIJIKE BHU3);

» BBIACIICTCSA KOMIIOHCHT, CBSI3aHHBIA C JaHHBIM KOMIIOHCHTOM HJIA BBISLIBaIOHlI/IfI I[aHHBIfI
KOMIIOHEHT (B Cllydae Iepexojia 1o cchbuike BBepx). Eciiu mogo0HbIX KOMIIOHEHTOB HECKOJIBKO, OAUH U3
HUX BbIOUpAETCs B CIIUCKE:

% L.

#w Create Component [ 3
Munatt
@ [Mnal ¢ g Create from Template

’% Create Group from Template ..

> Erase

w? Undo Chrl+Z

% Copy Chrl+C

@4} Fallows Link Up 8 & CucreraMPB_1 Kanans Kanant]

B Froperties & Eazakanance.Kananiis
‘ .E: Cuctema MPB_1 F.anane 3kpanil

Ecou Y KOMIIOHCHTa HMCIOTCA CBSI3M/BBI30BBEI KakK BHH3, TaK U BBCPX, JIAaHHBIN HHCTPYMCHT

.l‘: -
IMPUHUMACT BU @"" , U TIpU HaXaTHUKU CTPCIKU OTKPBIBACTCA AOMOJHHUTCIIBHOC MCHIO, COACPKAIICC
komaH bl IlepeiiTu o cebliike BHU3 U IlepeiiTu 1o ccbliike BBEpX;

Pe3epBupoBanue — co3gaTh pe3€pBHBIE y3JIbl AJI BbIIEICHHOIO y3Ja:
» Het — He co3aaBaTh (3HaUEHHUE MO YMOJIYAHUIO);
» Jly6impoBaHHbIii — cO37aTh OIMH PE3EPBHBIN y3€I A BbIACIEHHOIO y37a;
» TponpoBaHHbBIii — CO37aTh 1Ba PE3EPBHBIX Yy3JIa AJIS BBIAEICHHOIO y3J1a;

PenakTupoBaTh — OTKPHITH BBICIEHHBI O0BEKT CTPYKTYPHOTO JepEeBa B COOTBETCTBYIOIIEM
peaakrTope;

PenakTupoBarh 1mA06JIOH — OTKPBHITH MIA0JIOH, BBI3BIBAEMBIM JaHHBIM KOMIIOHEHTOM, B
COOTBETCTBYIOLIEM PENAKTOPE;
IlepenMeHoBaTH — MIEPEUTH K PEIAKTHUPOBAHUIO UMEHH BBIJEICHHOTO O0BEKTa CTPYKTYpHL. Jlis
nepexo/ia K peIakTHPOBAHUIO MMEHH BBIJICJICHHOTO 00BEKTa MOYKHO TaKke HaxaTh Ha HeM JIK;

CBoiicTBa — OTKPHITh O0KHO CBOICTB 00BEKTa CTPYKTYPHOTO JIePEBa;
;@ Coxpanntsb y3ea aiasa MPB — skcnioptupoBats BbiieneHHbli y3en (cnoii Texnoqorus). [1o
9TON KOMaH/I€ Ha SKpaHe 0TOOpaXKaeTcs AUajor BhIOOpa MecTa pacnoioxkeHus GaiiinoB y3ia (C TOMOIIBIO
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kHonkn Co3AaTh ManKy M KOMaHJ KOHTEKCTHOTO MEHIO 3TOTrO JMaliora BO3MOXKHO YIIpaBIICHHE
¢ailioBoii cTpyKTypoi);

. 3arpy3uTh AaMII y3J1a — BOCCTAHOBHUTH COJACPKUMOE M KOH(UTypalnio KOMIIOHEHTOB y3J1a M3
ero (aiina BoccraHoBieHUA. DTOT (ailin He ciedayerT myTath ¢ Qailiom <ums_y3iaa>.dump, KOTOpbIH
CO3aeTCsl 10 YMOJIYaHMIO IIPH HKCIIOPTE Y3JI0B;

3arpy3uThb B KOHTPOJLJIep — KOIMMPOBaHUE y3J1a B KOHTPOJLIED;

i

\)I/IH(I)OpMaIIHH 0 MpOeKTe — OTKPHITh OJHOMMEHHBIA IHANOr. DTa KOMaH/Ia MOXET OBITh
BBIMIOJIHEHA TAK)X€ U3 KOHTEKCTHOI'O MEHIO HAaBUraTopa MPOEKTa U C MOMOLIBIO MAHEIU UHCTPYMEHTOB
UG,

!QI/IMnopT u3 b/l u @ Ikenopt B B/ — 5TH KOMaHIbl, TpeIHa3HAYECHHbBIE JJ151 B3aUMOJICH CTBUS
C TEXHOJIOTMYECKON 0a30i JaHHBIX, JOCTYIHbI IIPU BblAEIEHUU c10d TexHo1orust.

Co3pnaHue 06HEKTOB CTPYKTYPbI

Juis co3maHusi OOBEKTOB CTPYKTYpPHI (KOMIIOHEHTOB W TPYNI KOMIIOHEHTOB) HCHOJB3YIOTCS
TUIIOBbIE KOMaH 1l MeHIO IIpoeKT, KOHTEKCTHOrO MEHIO U NIaHEeJIM MHCTPYMEHTOB HaBUTaToOpa .

IIpu cozpanum kaHana kiacca CALL ¢ mpeaycTaHOBIIEHHBIM CBOMCTBOM — BBI3OB B
COOTBETCTBYIOILIEM CJO€ IIa0JIOHOB co3/laeTcs 1a0JoH, BbI3bIBaeMblil KaHajoM. B HaBuratope moryr
OBbITH CO3/1aHbI cieayrome kaHaisl kiacca CALL ¢ npenycTaHOBIEHHBIM CBOHCTBOM BBI3OB:

» DKpaH — KaHaJl C BBI30BOM I11a0JIOHA 3KPaHa;

» Ilporpamma — kaHaJ1 ¢ BBI30BOM I11a0JIOHA PO PaMMBbI;

» JlokyMeHT — KaHaJl ¢ BBI30BOM I1a0JIOHA TOKYMEHTA;

» CBa3b ¢ B/l — kaHa ¢ BRI30OBOM CBSI3H C 0a30ii JTaHHBIX.

Menio IIpoeKkT, KOHTEKCTHOE MEHIO M IMaHEJIb MHCTPYMEHTOB HAaBUraTOpa COAEP)KAT KOMaHJbI
CO3JIaHMsI TOJIBKO T€X 00BEKTOB, KOTOPBIE MOXKET COJIEP KaTh BBIJCIECHHBIN CIION/TpyIIa.

ITpu penakTMpOBaHUU COXPAHEHHOI'O IPOEKTa (B TOM YHUCIE I10CJIE BBIIOJHEHUS KOMAaHJbI
Coxpanuth/COXpaHHTh KaK) BHOBb CO3/IaHHBIC CTPYKTYPHBbIC OOBEKTbI M OOBEKTHI, UX COIEpPIKAIIHE,
BBIJICIISIFOTCS] B HABUTATOPE CUHUM LIPU(TOM:

Project Explarer

X 0 BB g RE &G OB |

E wdurJRel_UURYAMERTUE ~

EbA Cotemued &
% lafnoHe_ceAzel_c_CHELN

F= Basa_kananos %F Munatt 1
= EEE CHCTEra %I: SKpaH#'I
- wd AT %,: Jkpantt?

- Kanane
Izb,: F.aHantt10
BE Monesoearend Th_2

% % HeTouHMEH T PHERMHME

I TexHonorun o

Cucterma RTHM_1.Kanane

YnaneHue o6bekTa CTPYKTYpbl

Jnst ynaneHust BBIAEIECHHOTO OOBEKTa CTPYKTYphI (KOMIIOHEHTA WJIM TPYIIBI KOMIIOHEHTOB)
UCIOJIb3yETCA TUIIOBAsl KOMaHa Y AAJINTh.

[Ipn ynanenun kaHama (TpyNIbl KaHAIOB) U3 JIHOOOro cios, kpome cinos ba3a kananos,
JIOCTYITHBI IB€ KOMaHABl — YIaauTh (ynaiuTh 0e3 yaaneHus u3 cios ba3a kaHaioB) 1 YHHUYTOXUTH
(ymamuth ¢ ynaneHuem u3 cios baza kananoB). Eciu cnoii baza kananoB ckpbIT, KOMaH/a yaaleHUs
KaHaJIa HEAOCTYIIHA — B 9TOM CJIy4da€ KaHaJl MOXXHO TOJIbKO YHUYTOXUTD.

NC aBTOMaTHM4eCKH yAaasieT MPUBSI3KM apryMEHTOB K KOMIIOHEHTY, CCBUIKM Ha KOMIIOHEHT U
BbI3OBbI KOMITOHCHTA MPHU YAAJICHHUHN 3TOI'O0 KOMIIOHCHTA (B CJIy4yac KaHaJla — IMpH €ro YHI/I‘-ITO)KGHI/II/I).
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MNepemelweHne 06HLEKTOB CTPYKTYPbI

Omneparnus nepeMeIieHus: BKIIOYAeT ABa ACHCTBUS — yAaleHne 00beKTa U3 MECTa ero Ha4ajabHOr o
PACIONOKEHHSI U BCTABKY B YKa3aHHYIO TPYIITY (CIIOM).

UroObl mepeMecTuTh OOBEKT, HY)KHO MEpPeTalllUTh €ro MBIIIBI0 B HYXHYIO Tpynmy (cioii),
yaepxuBas knasury SHIFT.

Eciu rpynna (cioif), Ha KOTOpYIO yKa3blBaeT Kypcop B IpOLECCE IEpPEeTaCKUBAHUS, MOMKET

cofiepKaTh MepeMelIaeMblii 00bEKT, Kypcop MpUHUMAET BUJ L, B IPOTUBHOM CIydae — Q.
KonupoBaHue 1 BcTaBKka 06beKTa CTPYKTYpbl

Konuposanue oo6vexkma cmpykmypul é oyghep oomena
YToObl MOMECTUTH KOMHIO BBIZICIIEHHOT 0 00bEeKTa CTPYKTYphI B Oy(ep oOMeHa, Hy)KHO BBIIIOJIHUTD

KOMaHIy R Konupogsars (Ctrl+C).

Ecmu xonupyeTtcs cinoii, B Oydep oOMeHa moMemaercs KOmus ero Coaep>kKuMoro (BCexX J0YEepHUX
IpyNI U KOMIIOHEHTOB).

Ooviunasa ecmaeka 00vekma cmpykmypuot u3 o0ygepa oomena

IIpu o0ObIYHOM BCTaBKE CO3/1a€TCS HOBBII OOBEKT, KOTOpBIM sABJAETCS KONMEH O0OBEKTa,
noMmelnieHHoro B O0ydep obmena. Omeparus BCTaBKM He ouminaer Oydep oOMeHa, MOITOMY IOCHe
OJTHOKPATHOT'0 KOMHMPOBAaHMs 00bEKTa BOZMO)KHA €0 MHOXKECTBEHHAsI BCTaBKa.

Jns oObIUHOM BCTaBKM HY)KHO BBIACIUTH TPYIIY (CJ0i), B KOTOPOW MOXKET ObITh CO3AaH O0BEKT

TOTr'O K€ BHJA, YTO U OOBEKT, MOMEIICHHBIH B Oydep oOMeHa, U BBINOJHUTh KOMaHIY @ BcraButh
(Ctrl+V).

Konupoeanue u 6cmaska 00vekma cmpykmypul ¢ ROMOWbIO MblULU

Jlns KonupoBaHUS U BCTaBKU 00BEKTA HYKHO IIEPETALIUTh €r0 MBILIBIO B HYXKHYIO Ipynny (cJioi)
¢ yaepxanuem kiaBumm CTRL. Ecnu rpynma (cioif), Ha KOTOPYHO YKas3bIBaeT Kypcop B Ipolecce

7

NEepEeTaCKUBAHUsS, MOXKET COAEPKATh KOMUPYEMBIH OOBEKT, Kypcop NPUHUMAET BUJA 1H, B IPOTUBHOM

clyyae — 0. [Ipu BbITOJIHEHUH JaHHOW orepanuu 00bEeKT He oMelnaeTcs B 0ydep oOMeHa.
Cneyuanvnaa ecmagrka 00vbeKma cmpyKmypbol
B HaBuratope mpoexTa mojaJepKHuBaeTcs MepeTackuBaHue 00BbEKTOB MBIIIBIO C OJHOBPEMEHHBIM
ynepkanueMm kiasuml CTRL u SHIFT. Eciu o0bexT, Ha KOTOpHIM yKas3bIBaeT Kypcop B Ipoliecce

NIEPETACKUBAHMS, TOIYCKAET 3aBEPIICHUE ONEPALMH, KypCOp IPUHUMAET BUJL , B IDOTUBHOM ClIy4ae —

® . DKBUBAJICHTOM 3TOH Oonepanuru sABJIACTCA KOIMIMPOBAHUC U CIICIIMAJIbHAA BCTABKa 00BeKTa 110 KOMaHAC

) BeTraBuTh ¢ IPUBA3KOM.

C noMo11bio 1TaHHOM Onepalyy BHINOJIHSIOTCS CIEAYIONNE 1eH CTBUSA:

» IpU NEepeTaCKMBAHWU KaHaja (TPyIIbl KaHAJIOB) B CJIOH (Ipymiy) — aBTONOCTPOEHUE KaHalsa
(TpymIbl KaHAJIOB) C HACTPOEHHBIM CBOMCTBOM CBSI3b (Ka)KIbIH KaHall, CO3AaHHBIM TaKUM 00pa3oMm,
CBSI3aH C COOTBETCTBYIOIIUM MCXOHBIM KaHAJIOM U UMEET TOT K€ KJIacc);

» TpU TEepPEeTACKUBAHWU HMCTOYHUKA/TMIPHEMHHKA (TPYHIbl HUCTOYHUKOB/IPUEMHUKOB) B CIIOU
(rpynmy) — aBTOMOCTpOEHHE KaHana (TpyNmbl KaHajJoB) COOTBETCTBYIOIIErO KJacca C HAaCTPOECHHBIM
CBOWCTBOM CBSI3b (KaX/Ablil KaHaj, CO3JaHHBIH TakuM 0O0pa3oM, CBS3aH C COOTBETCTBYIOLIUM
UCTOYHUKOM/TIPUEMHUKOM);

» IIpU MEPEeTaCKMBAHUHU Ia0I0Ha (TPYIIIBI IIa0JI0HOB) B CIIOH (TPYIITY) — aBTOIOCTPOCHUE KaHaa
(rpynmbl kaHanoB) kiacca CALL (kKaxablii KaHay, CO3JaHHBIM TakKUM OOpa3oM, HACTPOCH Ha BHI3OB
COOTBETCTBYIOIIETO IIa0JI0HA U UMEET TaKOE K€ MM, YTO U 111a0JIOH);

» TpU TNEPeTACKMBAHMM HCTOYHUKA/IPUEMHHMKA MM IIa0JIOHa Ha KOMIIOHEHT — HAaCTpOWKa
KOMIIOHEHTa Ha CBsI3b C MCTOYHMKOM/TIPUEMHUKOM WJIM Ha BbI30B 1a0sioHa. B mocnennem ciaydae kaHail
kiacca CALL npuHrMaeT ums 1mabioHa.

Aemomamuyeckuii 6b160p uda onepayuu 6CMagKu

[Ipn mepemenieHnu 0OBEKTa CTPYKTYphI O0OBIUHBIM MeTomoMm drag-and-drop (0e3 ynepxuBaHHs
CITy’)KEOHBIX KJIABHII) BUJ OIEpAIMN BCTAaBKH (OOBIUHAS WM CIICIHANIbHAS) BHIOMPASTCS aBTOMATHYECKU
(uneHTHQULIMPYETCS IO PopMeE Kypcopa).
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Pepaktopbl KaHanoB

I[J'IH KaXXI0ro Kjacca KaHajla B nC BCTPOCH pCaAaKTOp (HI/I)Ke IIOKa3aH pCAAaKTOp KaHaJla KJjacca
FLOAT):

w? Cu oA

Mrda message KoaupoBka ABC
C
F.orreHT apIi cormmentt
[N=ETIEI Oapadorka CucTerHeE
MenonbsoEaTs Mecnonesosars O CHOBHBIE
BN a0 AnepTupa u] Tun Output =
B 20 Mg, 0
PaztepHocTE w
Br E0 Craa. a MNepuoa, EaMHMLE MSMEpEHWA
HI 40 MHo#HTENE 1.25 12| [umkn -
Ha 20 Crew eH1e o ABTONOCEINEA
HM 10 M acwratuposatue [[] Enable
MMCcTEpE3M: i M acumr atuposaHqe Index
A CHew eHWe MHo#uTens (B}
K.OHTPOE FREHML Orpatiorars
M ax M ax
200 250 Ha crapre u]
(mn 0 )x[1.25 =hz=
i i

DpEHEaLMA

JononHWTeneHo

JIBa pasnena SBISIOTCS OOIIMMH ISl BCEX PEAAKTOPOB KAaHAJIOB — BEPXHHM, COMEPKAIINNA KHOIIKY
BBI30BAa KOHTEKCTHOM CIPaBKM (KOHTEKCTHAs CIIPaBKa BBI3BIBAETCS TAKXKE MO HAKATUIO ()YHKIIMOHATBHOM
kiapumy F1) u mons i 3agaHus UMEHH, KOMMEHTApUs M KOJMPOBKHU KaHana, U pasaen CHUcTeMHbIe,
conepkamuii BKyiaaku OcHoBHbIe, ApxuBauus U JloNoJTHUTEIBHO.

Jpyrue pa3nensl peqakTOpOB COAEPKUT MHCTPYMEHTHI 3aJaHUsl aTpUOYTOB, CIICIUGUIHBIX IS
KaHAJIOB COOTBETCTBYIOIINUX KJIACCOB.

PenakTopsl kKaHATOB cofepkaT Ty K€ IMaHelb HHCTPYMEHTOB JJisi paboThl ¢ OydepoM oOMeHa, 4To
U pEeIaKTOp y3Ja.

4. Otnapgka npoekta B UC

Jnsa ornaaxu npoekta MC cHaOxeHa caenyronMMi MeXaHU3MaMu:
» aBTOHOMHasl OTJIa/IKa 11a0JI0HOB;
» 3amycK BblielieHHOro y3ia (cnos TexHosorus) mox ynpaBj€HHEM OJHOTO M3 OTJIAAOYHBIX

MOHHUTOPOB  (mpodaiiaepoB) U3  HUHTETPUPOBAHHOMN i3 Otaagka ¢
IPOTOKOJMPOBAHUEM pabOThI B TEKCTOBBIN (hail;
» HCHOJIb30BaHHE (YHKUMH IIMMOH — 3Ta (yHKUIUS OOecleyuBaeT IOJIyYEHUE B pPEKUME

pPCaAaKTUPOBAHUA PCAJIBHBIX OaHHBIX C pa60TaI01u1/1x Y3JIOB IIPOCKTA. I[J'ISI €C HCIIOJIb30BAaHUS HYKXHO

CpCbl 10 KOMaH/IC

BBHITTOJIHUTH KOMaHIy % Inuon
Mpodannepsbl

Jna ornmanku ys3na (cimost TexHosorusi) ero MoxHo 3amycTuth (B ToMm uuciae u3z MC) noa
yIpaBICHUEM OJHOIO U3 CIEAYIONIMX OTIaJ0YHBIX MOHUTOPOB:

» npodaiiiepa ¢ moaaepKKoi rpadudeckux s3xKpaHoB (rtc.exe);

» npodaiinepa 6e3 moanepxkKu rpaduaeckux 3xkpaHoB (rtmg32.exe).

[Tpu kouurypupoBanuu MC MmoxHO ykaszats mpodaiinep, KOTOpbIi TomKeH 3amyckaTbest u3 MC.

Hnst mpodaiinepa 6e3 momaepKKd TpaduKd MOXKHO 3a7aTh PEKAM OTOOpaKEHHsI KaHAJIOB
pacrpezieIeHHbIMU IO BHYTPEHHUM CTaHapTHBIM rpymnmnam (o6bsektam) TRACE MODE.

[Tpoaiineps! 3anuchHIBalOT MPOTOKOJ cBOEi paboThl B (paiin <ums daiijaa prj>_ <nopsaKoBbIii
HOMep y3Jaa>.txt, KOTOpbI coxpaHsercd B mnanke y3na. CreneHp JeTaau3aluy OTJaJ0YHOMN
UH(OPMAIH, BEIBOAUMOM B (aii, MOXKET OBITh 3a/1aHa.

127



Mpodannep c nognepxxkomn rpachmyecknx aKpaHoB

I'paduueckas obonouka 3Toro mpodaiinepa COIepKUT MEHIO, MaHelh HHCTPYMEHTOB U pabouee
1oje, B KOTOpOM O0ToOpakatoTcs rpaduyeckre SKpaHbl:

% TRACE MODE 6 Realtime Debug Monitor - Not loaded [2 |[B)[X]
File ‘Wiew Actions Help

=

-
Mento Paiiyi ¥ naHeNb WHCTPYMEHTOB COJEP)KAaT KOMaHAbI OTKPBITHUS ( Df, CTRL+0),

nepe3arpy3ky M 3aiycka ( A CTRLAR) y3n1a, a Takxke KOMaHy BbIXOZA U3 IPOrPAMMBI.

Menio Omnepanum CcoAepXUT KOMaHIbl aBTOPHU3AI[MM/OKOHYAHHS CeaHCa, a TaKKe KOMaHIy
IOCBIIKH COOOIEHHSI B OTYET TPEBOT.

Mento Bua conepxut cieayronme KOMaH bl:

» IMoanswiii 3xkpan (CTRL+F) — nepekmodeHue Buga OTOOpaXKeHUs TpaduyecKuii SKpaHOB (B
OKHE/TI0JTHOAKPaHHBIN );

» Komnonentnt (CTRL+0) — mo 3Toii KOMaHae Ha KpPaHE MOSBISICTCS AMAIIOT, B JICBOH YacTH
KOTOPOr0 OTOOpaXkatoTCsl KaHaNbl y3J1a, a MpaBas COAEPKUT MHCTPYMEHTHI 3aJaHus aTpuOyTOB KaHaja,
BBIJICJICHHOT'O B JICBOM YaCTH:

Component Yiew Debug

—-_profilers_0 | KaHan#1
SkpaH#l 1 0 [o00] R 123 ~
Brizoe#3 : 0 [a0z]In 123
Rerieve by Autosend [oo3]C Ion+T
Users [005] Frq 1
Fask [o0s] D i}
[007] P 0
[o0a] w + E.

Setking

Input Skate | [
D |0

Jlns 3amanust BXOJHOT 0 3HaYeHus kaHana (atpubyta 0, In) Hy»kHO BBecTH TpeOyemMoe 3HaUYeHUE B
noJie cpaBa ot kHonku INnput u naxats JIK Ha 3TO# KHOIIKE.

Jnst 3amaHust 3HaY€HUs TPOU3BOJIBHOIO aTpuOyTa HY)KHO BBIICIUTH aTPUOYT B CIUCKE, BBECTH
TpeOyeMoe 3Ha4YeHHE B TOJI€ CIpaBa OT KHOIKH, Ha KOTOPYIO BBIBOAUTCS KOPOTKOE MM BBHIOPAHHOTO
atpubyTa, n Haxxath JIK Ha 3TOi KHOMKE.

JI71s1 BBIKJTIOYCHHUS KaHala HY>)KHO YCTaHOBUTH (iar B 1moJjie cripaBa oT kHonku State u Haxats JIK
Ha 3TOH KHOIIKE.

Mpodrannep 6e3 noaaepxKu rpacpmyeckmMx aKpaHoOB

I'paduueckas obonouka 3Toro mpodaiinepa COIEepKUT MEHIO, MaHelh HHCTPYMEHTOB U pabouee
1oJIe, B KOTOPOM OTOOPaKaIOTCs KaHAJbI y3J1a:
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g _profilers_O.rtp - RTMG32

Filz User

Wiew  Setting Panel Help

3kpand 1 ++]...: 0

Menio ®@aii1 U maHelb HHCTPYMEHTOB COJEpXKAaT KOMAaHIbl OTKPBHITHUS ( Dﬁ, CTRL+0),

nepe3arpysk ( O , CTRL+R) u 3amycka ( w1 ) y3J1a, a TaKKe KOMaH/y BbIX0J1a U3 TPOrPaMMBI.

MGHIO HOJII)30B3T€JII) COlIep)KI/IT KOMaHAbI aBTopI/ISaHI/II/I/OKOH‘IaHI/Iﬂ C€aHCa, a TaK¥XK¢E KOMaHJIy
IHoan3oBaTesn.

Mento Bua cogepxut ¢uaru ynpaiaeHHUs: BUIUMOCTbIO CTPOKU CTaTyca, IaHEeId HHCTPYMEHTOB U

pa3I[eJIeHI/I$I OKHa.
o Untitled - RTMG32 M(=1E3

File User Wiew Setking Panel
=4 %
=~ _profilers_D

FaHan#1[ ++]...: 123
Sepan#l] ++1...: 0

Help

B profilers 0
KaHan#1[ ++]...: 123

S G

5. NMporpammupoBaHue anroputmoB B TRACE MODE 6

Jis mporpaMMUpOBaHHS aIropuTMOB (DYHKIIMOHUPOBaHMs pa3pabareiBaemoro mpoekra ACY B
TRACE MODE 6 BxmoucHbl s3biku Texno ST, Texno SFC, Texno FBD, Texno LD u Texno IL.
JlanHble s3bIKu sABISIFOTC Momudukamusmu si3eikoB ST (Structured Text), SFC (Sequential Function
Chart), FBD (Function Block Diagram), LD (Ladder Diagram) u IL (Instruction List) cranmgapra
IEC61131-3.

[TporpaMMmBbl ¥ HEKOTOpbIE UX KOMIOHEHTHI ((pyHKuuu, mark u nepexoasl SFC u T.11.) MOTYT OBITh
pa3paboTraHbl Ha JIIOOOM U3 BCTPOEHHBIX S3BIKOB B COOTBETCTBYIOIIEM PEAAKTOPE, MPU 3TOM SI3BIKU IS
MPOrpaMMBbI U €€ KOMITOHEHTOB BBHIOMPAIOTCSI HE3aBUCHMO.

Jnst co3nanust 1 penakTUPOBAHUSI CBOWCTB apryMEHTOB, IEPEMEHHBIX, PYHKIUN U CTPYKTYPHBIX
TUIIOB IPOTpaMMBbl, a TaKKe AJs UCIOJIb30BaHMsS B mporpaMMme (YHKIHMI W3 BHEMIHUX OMOIMOTEK B
MHTETPUPOBAHHYIO CpeNly pa3paboTKU MPOEKTa BCTPOEHBI CIEIHaIbHbIE TA0IUYHbIE PEJAKTOPHI.

TRACE MODE 6 umeer Takxe cpefcTBa JJis OTJIAJKU MPOrPaMM.

IIpumepHBII BHJ MHTETPUPOBAHHOM Cpeapl INpU PEJAKTUPOBAHMM IPOrpamMM IIOKa3aH Ha
CIIEAYIOIEM PUCYHKE:
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B Trace Mode 6 - [untitled.tprj*]

Mpoekt Mporpamma  CKHA

" BFE® D £ 0HEGF T &

Haeuratop npoekTa x | Mporpatdria 1
- N g =t

K.oMNOHEHT I NpOeKTE | -

WP 3kpark s &J (= ﬂ H

= [£] Nporpatdrael CrpykTypa npor
E Mporpatdta 1

2 Wl atinoHer gokyren. .

{3 CueHapim aokyre. .

-

po D R R e 8

FBD-6nok4

A4 Brewnue B
A4 Kanane
| [NeperieHHan |THI‘I |.EI.E|:F|THHH|:.|H |I.L ¥ 3anyeTuTE BbIN...
ﬂvar_[l[l[l INT 10 16 E onon...
avar_EIEﬂ INT 20 1E = oooa...
avar_EIEIE INT 0 L= T S 3 oooa... %
z
| ApABHETUIECKHE g 4+ ]
MpocroTp | NokansHee |rnu:|ﬁanbr 1 ¢ BN JTnagka |<

OcHoBHbIM si3biKOM TNporpammupoBanuss TRACE MODE 6 ssnsercs Texwo ST. IIporpammsl,
paspaboranHnbie Ha s3bikax TexHo LD, Texno SFC u Texno FBD, nepen komnuisinue TpaHCIUPYOTCS
B Texno ST. IL-mporpaMmbl mepea KOMOWIIHEH YaCTUYHO TpaHCIUpYyIOTcs B ST, 4acTH4HO — B

accembuiep. OTcroa cienyer, HanmpuMmep, 4to KimodeBbie cioBa TexHo ST SBASIOTCS TaKOBBIMU U IS
BCEX APYIHUX SI3BIKOB.

Moakno4veHne nporpamMmbl K NPOEKTY

Jns monkmroyeHUsT mporpaMMbl K TPOEKTY €€ HYXKHO BHadale CKOMITWJIMPOBATh, a 3aTeM
COXPaHUTH MPOEKT. UTOOBI CKOMITUIMPOBATH MPOTPAMMY, HY)KHO BBITOIHUTH KoMaHny KomMnuiuposars

u3 MeHto Ilporpamma, nim HaxaTh kinaBumy F7 nim Haxats JIK Ha nkoHke £ IMaHEIU UHCTPYMEHTOB
orinaguuka. [lepen coxpaneHneM MpoeKTa HyKHO yOeTUTHCs, YTO KOMIMIISALINS MPOIUIA YCIEIIHO (B OKHE
COOOIIEHUI KOMITUIISITOPA B 9TOM CITydae BHIBOAMTCS COOTBETCTBYIOIIEE COOOIICHHE).

OT.Ha,HKa MNporpaMmal TaKKE BO3MOXKHA TOJIBKO IMOCJIC €€ yCHGIHHOfI KOMITUJIALIUH.

Bbi6op A3bIKa NporpaMMMUpoBaHusA

SI3bIK pOorpaMMHUPOBaHUS MOKET OBITh HE3ABUCUMO 3aJ1aH IS OCHOBHOM MPOrpaMMbl, (PYHKIUY -
ostoka, pyakuuu 1 mara SFC. S3bIk BHIOUpAETCs B CIEAYIONIEM THAJIOTE:

=] BpiGop A3biKa

Bridepure Astik peanMSawHK Nporpartik!;

(%) TexHo 5T
() Tewro SFC
() Tewro FED
() Tesro LD
() TesnoIL

DTOT Juajor aBTOMATHYECKH IMOSABISAETCS Ha dSKkpaHe npu Haxarun JIK Ha uMMeHH BHOBB
CO3JIaHHOM MPOTrPaMMBbI UJIM €€ KOMIIOHEHTA (7151 KOTOPOTO SI3bIK MOXKET OBITh 3aJ]aH HE3aBUCHMO) B OKHE
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CTpYKTypsl Tmiporpammbl. llocie BbiOOpa s3bika mporpamMma (KOMIIOHEHT) OTKpBIBA€TCS B
COOTBETCTBYIOIIEM PENAKTOPE.
N3MeHUTh S3BIK MOXKHO TOJBKO IOCIE YOAJICHHS Tejla MporpaMMmbl (KOMIOHeHTa). [ 3Toro

Hy’)kHO HaxaTb JIK Ha umKoHKe @]HaHCHI/I UHCTPYMEHTOB B OKHE€ CTPYKTYpPBI IPOrPaMMBI, IIOCIE YETO
JUAJIOT BBIOOpA s13bIKa AaBTOMAaTHUUYECKH TOSBIIIETCS Ha dKPaHe.

Co3gaHue aneMeHTOB nporpamMm Cc noMouWbrO TaGnNu4YHbIX penakTopoB

TabmuuHble PeAaKTOPHI MCIOIB3YIOTCS I CO3JaHUsS CIEIYIOIUX KOMITOHEHTOB M JJIEMEHTOB
IpOrpaMM:

» apTyYMEHTHI,

» JIOKQJIbHBIC TIEPEMEHHBIC,

» TII00aJIbHBIC TIEPEMECHHBIC;

» QYHKIIUH-0JIOKH (OAIPOTrpaMMBbl) U (pyHKITHH;

» CTPYKTYPHBIE THUIIBIL.

Kpome Toro, ¢ moMo1pio TabanyHBIX PElaKTOPOB KOH(DUTYpUPYIOTCS oOpalieHus K QyHKIHUAM U3
BHEIIHUX OUOIHOTEK.

[TepeunciieHHbIE KOMITOHEHTHI U JIEMEHTHI, Hapsany ¢ auctuHaramu ST u IL u qmarpammamu LD,
SFC u FBD, o06pa3yroT BeTBH AiepeBa B OKHE CTPYKTYPhI TPOTrPAMMBI.

Jns BXoa B COOTBETCTBYIOIIMU TAOJUYHBIA PEAAKTOP HYXKHO B OKHE CTPYKTYpPBI MPOTPaMMBbI
HaxxaTh JIK Ha m000M U3 MepeYnCIeHHBIX BBIIIE AJIEMEHTOB.

Ocobennocmu pedaKxmupoeanus

Jna co3nanus/yaaneHuss CTpOK W TOUCKA B TaOJMYHBIX PENaKTOpaxX HCIOJIb3YeTcs THUIIOBAS
naHellb HHCTPYMEHTOB.

Jns mepexosa K pelakTUPOBAHUIO OTAEIBLHON sSYEHKH TaOJIUIlbl HY)KHO ABaK1bl HaxaTh JIK Ha
9TOM sueiike. PemakTupoBaHue siueKM HPOU3BOAMUTCS JIMOO IyTEM HEMOCPEICTBEHHOrO BBOAA C
KJIABUATYPBI, TMO0 MyTeM BBIOOPA HYKHOTO 3HAYEHUS U3 CIIHCKA.

[Ipu 3aganuy Yrcna B Ka4eCTBE pa3AelIMTeNs 1eJI01 U APOOHOM YaCTH UCIIOIB3YEeTCsl TOUKA.

Ecnu B siueiiky cronbua [| MaccuB BBECTH YHCIIO, PABHOE KOJMYECTBY JIEMEHTOB MAaCCHUBA, TO B
ITOU siUelKe OTOOPa3UTCs JHUANa30H MHACKCOB djeMeHToB (HaumHas ¢ (). Hanmpumep, 1151 AByMEpHOTO
MaccuBa nipu BBoje 9, 8 oroopazurca 0..8,0.. 7.

Hekoropeie »nemMeHTH (Hampumep, NEepeMEHHBbIE), 3aJaHHble B TaOJIMYHBIX pPEIaKTopax,
ABTOMATHYECKH JOOABISIOTCS B JIMCTHHTH TEKCTOBBIX TIPOrPaMM B BHJE COOTBETCTBYIOIIMX
KOHCTPYKIIUH 53bIKa. OTH KOHCTPYKIIMH BBIICISIOTCS CEPhIM IIBETOM; OHHU HEIOCTYIHBI IS
HEMOCPEACTBEHHOI'0 PEAAKTUPOBAHUS C ITOMOIIBIO KJIaBUATYPHI:

o of By [ b v| %
PROGRAM

VAR VAR 000 : TIHT := Z; END VAR

VAR VAR 001 : IHT := 3; END VAR

VAR VAR 00Z : IHT; EHD VAR
VAR = : STRUCT 000; EHD VAR

VAR 002 = f£££f (VAR 000, VAR 001);

IF VAR 002 > 10 THEH
VLR 002 = 10;
ELSE
VLR 002 = 1;
END IF;

VAR 002 = s.f struct (VAR 000, VAR 001);

EHD PROGRAM

JocTynHble TUIB AaHHBIX (cTo0er Tun AaHHbIX) U1 TporpaMM Ha BCEX SI3bIKAX OIMHAKOBBI.
HauanbHoe 3Hauenue (crondenr HayanbHoe 3HaueHMe) MOXKET OBITh 3a7jaHO B JI000H U3 dopm,
onpeneneHubix 1 Texno ST.

Taonuunsiii pedakmop apzymenmos npoZpamMmHozo KOMHOHEeHmMa
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Bun TtabnuyHOro penaktopa apryMeHTOB IMPOIPaMMHOIO KOMIOHEHTA ((QyHKUMU WM (YHKIIMH -
0Ji0Ka) IMOKa3aH Ha CJIEAYIOIEM PUCYHKE.

- X ™ B[R A v| % &
Mra Tun Tun panHer  Maccue Hau. sHaveHue Komeen]

N ARG_000 glaexon BEINT 0.8 ¥ It array
N ARG_001 dhexoa/eoixon REINT V 256

o= N ARG_002 [ [[ef] T (%
B INT S

i BEIXOD RE) UINT
R UDIN
B TINE
] DATE
B¥]) TINE
BY¥]DATE
BY)RELL
BY]LREL~ |

? >
—_— —
B aToM penmakrope 3amaeTcs MMsi apryMeHTa, €ro THI (BXOA, BBIXOA WM BXOI/BBIXOM), THII
JaHHBIX, HAYaJbHOE 3HaUeHUE U KoMMeHTapuil. Eciu B moie MaccuB CTpOKHM apryMeHTa 3a1aTh YHCIIO,
apryMeHT HHTePIPETUPYETCS KaK MacCHUB.
Taonuunwlii pedaxmop nepemeHHbvIX

Bug TaOJIMIHOT O CAaKTopa ICPEMCHHBIX ITOKAa3aH Ha CJICAYIONIEM PHUCYHKE.

Y v ¢ w0 w27 By By #h|a v |y

KA THN g aHHelx  MaccHe | HaYaneHoe SHa4veHWe | KamMeHTapH
N vaR_000 REINT B8]0 .. 34 ¥ 23 I array
N ".-'.ﬁ.FL_IIIDlE-CIDL Y TRLUE

N wAR_002| 2] UINT
T UINT

Y| DINT

B2

ab] STRING

—
B 3TOM peﬂaKTope 3a4a€TCAd UMA HepeMeHHOﬁ, €€ THII HdaHHBbIX, HaA4YaJIbHOC 3HAUYCHHC H

koMMeHTapuii. Eciu B mosie MaccuB CTpOKU EPEMEHHOM 3a/1aTh YK CIIO, IEPEMEHHAsI UHTEPIPETUPYETCS
KaK MaccCHB.

Taonuunsrii pedoaxmop ynkuuii u YynKyuii-610K086

Bun tabnmuyHoro pegaktopa QyHKIMM U GyHKIUIA-0JI0KOB MMOKa3aH Ha CIEIYIOIIEM PUCYHKE.
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Y- X | ou of By R dh | b g
lMa THN SaHHEx MaccHE KaoMMeHTapKA

| JFUNCTION_001 } function-block
| FuUNCTION_002| [ Afo .2 } function

fg|DATE_ANIY

B aTtom penakrope 3agaercs ums GpyHkuuu (yHKIIUN-0I0Ka) U KOMMEHTAPHH.

Ecnu ykazaH THI BO3BpamaeMoro 3HaueHus, onpeaesnsercss QyHKIHs, eCId TUIl BO3BpallaeMoro
3HAa4YeHHsI HE yKa3aH, onpenesiseTcss GyHKIus-01I0K.

Ecim B mone MaccuB cTpoku (yHKUIMHM 3aJaTh 4YMCIIO, (YHKIMSI BO3Bpaliaer maccuB. Jlis
$yHkunn-6s10Ka nosie MaccuB HEAOCTYITHO.

Tabnuunslii pedaKmop cmpykmypHslX munoe

B sTOoM penakrope 3aaeTcsi UMs CO3/1aBa€MOT0 CTPYKTYPHOT'O TUTIA 1 KOMMEHTaPHIA.

- X OO o B v|d éh

A F.oMMEHTapHHA
A STRUCT 000 Jf struct 1

bonee moapoOHOE omucaHWe alrOPUTMOB MPOrPAMMHUPOBAHUS, a TaKXKE OIMCAHHE S3bIKOB
IporpaMMHpPOBaHUsS MOXHO HaiTm B chpaBoyHoid cucteme [TRACE MODE B pasgene
IIporpaMMupoBaHue aJITOPUTMOB.

6. PaszpaboTka rpacmueckoro nHrepcpenca
PepakTop npeacraBneHnsa AaHHbIX

I'paduueckoe mpeacTaBieHHWE XOAa BBIMOJHEHUs TeXIpolecca, a TakKe yIpaBJCHUE
TEXIIPOLIECCOM C MOMOMIbIO T'paUUeCKuX CPeACTB SABISIOTCA OAHMMH M3 TJIABHBIX 3a/1ay, pelIaeMbIX
TPEUC MOV 6. Jus pa3paboTku uHTepdeiica omepatopa B HHTEIPUPOBAHHYIO CpPEly BCTPOCH
penakTop npeacrapienusi gaHubix (PTLI):
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B8 F:/Trace Mode 6/My_first_project.prj - MHTerpupoBaHHas cpeaa pa... E@E|

Faiin Oposkr Mpaeka Cepevc Bua OkHo Crnpaeka

i RBP-H Q@ A4 % @i FBB 1z v R X
oAkl /e daK 0 nE@BWEsBT41.048 X
4 arial ~a vgg BIU A-i 2

I Haeuratop npoekTa X 1= Frpantt] B Frpani2 +
wm-X o w BB o R o» A
”~
% Pecypeti [i] Akpanil

W adnoHe_npor
@ Jrpanft
e WasnoHe akpe 2

< ¥
W a810HE 3 kpaHoE. JEpaHE2

I CeoficTEa ofberTa

aal 204 20:06:17 20.08:32 20.06:47 2
= Tpera E% ¢ @ @<

= % K. pHBRIE HeToMHuk

Froperty Walue -~

0 pueHT aumMa Harizantal

User poHa ]

Bazoebil wpuet M5 Shell Dig.8 a2

Macwradupyenen False v < >

32.00, 16.00 | 45000 » 350,00 0.00° | snap QM

WnTepdeiic oneparopa pazpabarbiBaeTcsi B BUAe HaOopa rpaguyecKHX 3KPaHOB, SBIISIOMINXCS
KOMITIOHEHTaMH MPOEKTA.

C nenbio B3aUMOJEHCTBUS C APYTMMH KOMIIOHEHTaMH MPOeKTa Julsl rpadrueckoro 3kpaHa MOryT
OBITh 3a7aHBI APT'YMEHTHI.

COBOKYIMHOCTh Tpa)UUYecKHX SKpaHOB y3i1a oOpasyeT ero rpapuyeckyr 6a3zy. COBOKYITHOCTb
rpaduyeckux 0a3 Bcex y3noB pa3padateiBaemMoro mpoekta ACYTII oOpasyer rpaduyeckyro 4Hacthb
IIPOEKTa.

['paduueckuii 3KkpaH MOKET COAEpk aTb OJAMH WM HECKOJIBKO IpaMuecKHX €J10eB, KaXIbli M3
KOTOPBIX, B CBOIO OU€pe/ib, MOXKET COAEPkKAaTh OJAUH UITH HECKOJIBKO MO/C/I0€B.

B rpaduyeckux cnmosx pasmemarorcs rpagudeckue iemeHTbl (I'J). I'paduueckue smeMeHTHI
UMEIOT HAa0Opbl HACTPAaUBAEMBIX ATPUMOYTOB, IMHAMHMYECKHMX CBOMCTB U (PYHKI M ynpaBJiieHUsl. DTU
napaMeTpsl OMPEIENIOT BUA I'PpaUUecKUX 3JIEMEHTOB U BBINOJIHSAEMbIE UMH (YHKIMH OTOOPa)KeHUS U
yhpaBJeHHs Ipu paboTe B peajibHOM BpeMeHU. PegakTop mpencraBieHHs] JaHHBIX COAEPKHUT OONbIIOe
KOJIMYECTBO BCTPOCHHBIX I'paUuecKUX 3JIEMEHTOB, IMO3BOJISIOMINX H300pa3uTh MPAKTHUUECKHU JHOOOMH
TEXIPOLIECC, BBIBECTU Ha JUCIJIEH BCIO HEOOXOIUMYI0 MH(OPMAILIUIO O XOJE €ro BHIIOJHEHHS, a TaKKe
YIPaBJIATh TEXIPOL[ECCOM.

Pexumbl paboTtbl PMA

PemakTop mpeacraBieHus TaHHBIX MOXKET HAXOAUTHCS B OJJHOM U3 CIEAYIOIINX PEKUMOB!

» peKHM Ppa3MelleHHsl TpeIHA3HA4YeH I 3alOJHCHHS Tpa@UYecKuX CIIOEB OSKPAHOB
rpaduyeckumMu deMeHTaMu. J[Ji1 mepexoa B 3TOT PSKHUM HY)KHO Ha)KaTh OJHY M3 KHOIIOK BhiOopa ['D
Ha MaHelld UHCTpyMeHTOB I'padpuieckne 3JieMEeHTHI;

» pOKHMM PpeJaKTHPOBAHMS TNPEIHA3HAYCH JUIA BHECEHHS H3MEHCHUI B CO3/IaHHBIC paHeEe
rpaduueckue dKpaHbl (HampuMep, Uil yaajaeHus/100aBaeHUs Tpa@UUecKuX 3JIEMEHTOB MM W3MEHEHUS

ux cBoicTB). Iy mepexoaa B 3TOT p&KUM HAJI0 HaXaTh KHOIKY K TJIaBHOW ITaHEIN UHCTPYMEHTOB;
» PEXHUM IMYJIALMHN UCIOIB3YeTCs JJIsl MPOBEPKH pabOThl rpaUuecKruX 3JIEMEHTOB B pEaIbHOM

BpPEMCHU. ,21.]'[5[ nepexoaa B PEKUM OMYIIAOWH HaJO0 HAXaTb KHOIIKY MaHejin HUHCTPYMCHTOB

l"pa(]mqecmle 3JIEMEHTDBI; IJIA BbIX04a U3 pCXKUMaA HaJO0 HAXKaTh KHOIIKY IOBTOPHO.
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Kpome toro, B PIIJl mpenycMoTpeHo naBa pexuma OTOOpakeHUs TrpaUuecKuX HKpPaHOB —
OOBIYHBIN (B OKHE) M TTOJIHOAKPAHHBIN. [[JIs1 mepeximoueHus: pexkuma 0TOOpakeHHsI UCIOJIb3yeTCs KHOMKA
N

O naHenu HHCTpyMeHToB I'paduyeckne 3j1eMeHTHI.
B pexxnMax pasmerieHuss U pelakTHpPOBaHUS TEKyIHME KOOPAUHATHI Kypcopa OTOOpakaroTcs B

CTpOKe cratyca (BHU3Y crpaBa). Tam e oToOpakaeTcs coctosinue (iara Pacmosiarars mo cerke.
FnmaBHoe MmeHI0 M naHenu uHcTpymeHTos Pl

Hanenv uncmpymenmos ’I'pagpuueckue snemenmot’
HA R/ e 0a0nmeweEB0431,.0948

C moMoIIbI0 MHCTPYMEHTOB 3TOM MaHeIn BBIOMPAIOTCS rpaduyeckue 3JeMeHTH Ul pa3MeIleH s
UX B rpaUuecKux ciogx 3kpaHoB. [Ipu Beroope I'D penakTop nepexoauT B peXHM pa3MeIieHusl.

A

C nmOMOIIBI KHOIKH

»
KHOITKHN S — B PCIKUM SMYJIALIUA.

K
Knomnka ‘D:npez[Ha3Haqua JUTSL TIEPEKJTIOUYCHUSI PEKUMa OTOOPaKeHUs TpadUUECKUX SKPAHOB
(OOBIYHBIN/TIOTH 03K PAHHBIH ).
Menro u nanenv uncmpymenmos ’llpaexa’

e o By w100z v |G S
Mento u mnanens uHcTpymeHToB IIpaBka coxepkar psja  TUIOBBIX HHCTPYMEHTOB JUIS

pEeNaKTUPOBAHUS TpaUUIECKUX JKpaHOB. JlaHHBIE MHCTPYMEHTHI JOCTYMHBI TaKXEe M3 KOHTEKCTHOTO
MeHro [D.
S

)IaHHOﬁ IIaHCJINU MOXHO HepeﬁTH B PCXKUM pCAAKTHPOBAHUA, C IOMOUIBIO

B crucke [ 1M% ¥|(Macmra6), a Tak e Ipy OMOIIH KHOIOK
IIpaBka BeiOMpaeTcs MacmTad 0TOOpaK eHUSI.

Menio ’Cepeuc’ u nanenv uncmpymenmos *Tononozus skpana’

ClBy v 3R & MM = = [ M E £ gt

JlaHHBIE TIaHETh HMHCTPYMEHTOB M MEHIO COAEPKAT KOMAaHIbl IS TO3UIMOHUPOBAHUS U
TUPAKUPOBAHUS BBIJICTICHHOTO rpauuecKoro dJIeMeHTa.

Mento CepBuc coAepKUT AONMOTHUTENbHO KoMaHly [lapameTpsl 3kpaHa.
Ilanenv uncmpymenmos ’Illapamempol mexcma’

[ Al v[s v|=] B J7U A-

B pexumMe penakTupoBaHMsI C NOMOIIBIO TUIIOBBIX MHCTPYMEHTOB JaHHOW MAHENU 3aJalTcs
napaMeTpbl TEKCTa B BbIAEIEHHOM rpadrueckoM djeMenTe (BeiaenaeHHou rpynme ['3). Jlanable KoMaH bl
IPUMEHUMBI TOJIBKO K TaKOMYy TEKCTY, KOTOPbIi MOXET OBITh BBEIEH/OTPEAAKTHPOBAH C IOMOIIBIO
KJIABUATYPHI.

Bun I'D npu ero pasmenieHuu B rpapMueckoM CJI0€ 3aBUCUT OT IIapaMETPOB, YCTAHOBJIEHHBIX C
[IOMOIIIBIO HHCTPYMEHTOB 3TOW MaHEH.

Ilanens uncmpymenmos ’Ilapamempuot runuu’

~ Y IIaHeJI MHCTPYMEHTOB

B pexuMe pemakTUpOBaHUs C MOMOIIBI0O MHCTPYMEHTOB ATOM MMaHENIH 3aJal0TCsl HapaMeTphbl
TvHUM (JIMHUW KOHTYpPa) BBIIEIEHHOTO IparuecKoro sieMeHTa (BblaeneHHo! rpymmbl ['9):

-
= — BbIOOp mBeTa JuHHUH. [1o 3TOM KOMaHIE HAa 3KpaH BBIBOAUTCS CTAHIAPTHBIA JHAJIOT

BBIOOpA I11BETA;

-

- BLI60p TOJIIMHBI IUHHUU.

=

— BbIOOp cTujst JuHuHU. [lo 3TOi KOMaHIIe OTKPHIBAETCS CIMCOK CTHUJICH, COIEpKAIIui B
TOM 4Hciie onuuo be3 Junnn

—
v

— BBIOOp Kpast JUHUM (TUIOCKUH, KBaAPATHBIN, KPYTJIbIii).
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Bun I'D npu ero pasmerieHun B rpauueckoM CJI0€ 3aBHCUT OT MapaMeTpOB, YCTAHOBJIEHHBIX C
IIOMOILBIO HHCTPYMEHTOB 3TOM IIaHEIH.
Ilanenv uncmpymenmos ’llapamempuol 3anuexu’

Rt
B pexuMe pemakTUpOBaHUs C MOMOIIBI0O MHCTPYMEHTOB ATOM MMaHENIH 3aJal0TCsl HapaMeTphl
3aJUBKH BBIICNIEHHOTO TpaduuecKoro 3neMenTa (BblaeaeHHol rpymmsl ['9):

& — BbIOOp mBeTa 3aaMBKH. [lo 3TON KOMaHJe HAa SKpaH BBIBOAMUTCS CTaHIAPTHBIA AUAJIOT
BEIOOpA IBETA;

N W

— BBIOOp CTHJISA 3ATUBKH.

Bun I'D npu ero pasmernieHnn B rpaguueckoM CJI0€ 3aBHCUT OT MapaMeTpoB, YCTAHOBJIEHHBIX C
MOMOIIIBIO HHCTPYMEHTOB 3TOM MaHeH.

IHanenv uncmpymenmos ’Pecypcuvie oubnuomexku’

e P X e BB

WHCcTpyMeHThI JaHHOH MaHe M NpeJHa3HaYeHbl 11 onepanuil ¢ 6M0IMoTeKaMu CTPOK, PUCYHKOB
U IPYTUX PECYPCOB, KOTOPBIE MOT'YT OBITh MCIOJIb30BAaHbI IPU pa3paboTKe rpauuecKuX SKPaHOB.

Mento ’Buo’

KomMaHpl 3TOr0 MEHIO YNpaBisIOT BHAMMOCTBIO TaOJIMYHOIO pEelakTopa apryMEeHTOB 3KpaHa,

okHa Cyiom 1 TabauLbl rpaMuecKUX 3JIEMEHTOB, a TaKXkKe MaHesel uHCTpyMeHToB TomoJiorust 3Kkpana u
ITapameTpsbl TeKcTA.

3apaHune napameTtpoB Pl

Oxkno Hacrtpoiiku, Be3piBaeMoe u3 MeHo @aii, B pasznene PIIJ conmepxxut nuanor 3agaHust
napametpoB PIIJI.

[B¥ Hactpoiikn X

MC

MogCEEYMESTE NP HABEAEHHH MEILM || JTKPEIESTE CEOMCTES SETOMATHUECKH

PenatTop aprymeHTos
Pacnonarate no ceTke [] Nakazate ceTky

bazoeeii penakTop
PO

[ CcHOEHEIE CEONCTES

L1

War cetku |8

LeeT ceTku

LleeT koHTYpa BEAENEHIMA

HMEnones0EaTE YoTAPEELME DUHKLMA

PenakTop SOL

PenakTop nporpardrd

[ Cnpagka ] I [oToeo l [ OTmeHa MpUMEHKTE SHAYEHUA MO YrannyaHUH

OTOT AMAJIOT COAEPKUT CIEAYIOIINE HHCTPYMEHTBHI:
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» IloacBeunBaTh NpH HaBeJeHMM MBIIIM — €CIM 3TOT (uar yCTaHOBJIEH, IPU HaBEIEHUU
Kypcopa Mblii Ha ['D ero BepuumHbl (y3/10Bbl€ TOYKHM) BBIAEIAIOTCA KpacHbIM IBeToM. He cienyet
nyTaTh 3Ty QYyHKIMIO ¢ pyHKUUMEN BeiaeneHus [0 (.

» OTKpBIBaTh CBOICTBa aBTOMaTH4YeckH — OT 3Toro (uara 3aBucut pexxum PITJ] mocie
pa3MenieHus rpaduuecKoro J1eMeHTa Ha SKpaHe;

» Pacnosarath mo cerke — eciu 3TOT (uiar yCTAHOBJIEH, IIPU Pa3MELICHUH, MEPEMELICHUN U
MacIITaOMpOBAaHUHU BEPUIMHBI MPSAMOYTOJIbHUKA, OorpaHnduBatoiiero ['D, pacnonararoTcst B y3jax CETKH.
IIpu pa3merieHny B y3/1aX CETKH pacloJiaratoTcs TAKKe y310Bble TOUKH ['0.

» Iloka3aTh ceTKy — ecii 3TOT (pIar yCTaHOBJIEH, ceTKa oToOpaXkaeTcss Ha rpauecKruX IKpaHax;

» Illar ceTku — 3aanue 1rara cetku B nukcensx (1-100);

» I{BeT ceTKM — BBIOOD IIBETA CETKHU;

» IIBeT KOHTYpa BbljleJIeHUs] — BBIOOD IIBETa NMPSAMOYTOJIbHHKA, OTrpaHWduBaromero I'D mpu
BbIJICJICHUU.

» Ucnoab3oBaTh ycrapeBumne (PYHKUMHU — IIPH YCTAaHOBKE 3TOro ¢uara AOCTYIHBI HEKOTOPbIE
ONIINH MPEIBIAYIINX BEPCUI TPEVC MOVI.

3agaHue napameTpoB rpacmyecKkoro 3KpaHa

[TapameTpsl pegakTHpyeMoro rpaduyeckoro sKpaHa 3aJal0Tcsl B TUAIOre, KOTOPbIH OTKPHIBAETCS
npu BeinoJgHeHnu komanabl [lapamerpsl 3xpana meHio CepBuc:

B¥ NapameTpbl akpaHa

Pazrep akpada | <[No ymonqatuo: Tun $oHa
WuprHa 1024 <[ yronuaHum: “w
Bricora 7ES

[[] Macwratupoeare Takxe cogepHHMOe 3EPaHS
.

Fog gocryna (0

[opAyan knaeuwa | Her W
[MonomeHKe MoToMHKEA cBeTa (%] % |25 =o=| I o 2151 =

[] Benneieawwes akro [ | MNokaselBaTs BENALIE. OKHD NPH 3aNycke

Hay. nosyums ecnnele. okHa X (200 & Y (200 2

| ok || omwens

DTOT IUATIOT CONEPKUT CIEAYIOIINE HUHCTPYMEHTHI:

» Pasmep 3kpaHa — 3ajaHue pa3Mepa dKpaHa B MHKcenax. Pasmep MOXHO BBIOpaTh H3
HECKOJIbKMX CTaHJApTHBIX MJM 3aJaTh CBOW ¢ momMoulpto onuuu IlpousBoJibHbiii U noneil lllupuna u
BeicoTa.

» Tun ¢ona — BeiGop Tuna QpoHa. ConepKUT CIEAYIOIIME BAPUAHTHI:

» <ITo ymo1yaHu10> — POH 3KpaHa 0 YMOJIYAHHIO;

» IIBeT — npu BeIOOpE 3TOW ONMUMHU JUIsl SKpaHa MOXKHO 3aJaTh LIBET (OHA — JJIsI STOrO HYXKHO
HaKaTh KHOIKY IO CIIMCKOM M BBIOPATh IIBET B CTAHJAPTHOM JIUAJIOTE;

» N3o0paikenne — mpu BbIOOpEe ATOM OMIMKM B KauecTBe (POHA DKpPaHA MOXKHO HCIIOIH30BATh
PHUCYHOK;

» MacmradupoBaTh TaK:Ke COJep:KHUMOe 3KpaHa — ¢uar, Tpu YCTAaHOBKE KOTOPOTO
pa3MelieHHbIe Ha sKkpaHe ['D MacmTabupyroTcs MpOnopIHOHATbHO U3MEHEHHUIO Pa3MEPOB IKPAHA;

» Koa nocrynma — xon moctyna kx skpany (0-255). IIpaBa Ha mOCTynm K SKpaHaMm 3aIarOTCs IS
nosb3oBatens B Buae macku B pasaene Jocrym / Dxpanbl kanana I[oab3oBarenn. [Ipu koppensuuu
MacKH C KOJIOM JOCTyma (pe3yiabTaT MOOUTOBOTO JIOTHYECKOT0 YMHOKEHUS OTJIMYEH OT HYJSI) JOCTYI K
9KpaHy pa3pellieH, B IPOTUBHOM CIlIyyae — 3alpeleH;
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» Topsiuasgs ki1aBMIIa — MeHIO BBHIOOpa (yHKIMOHANBHOH ropstueit kmasunm (F2 — F12). [pu
3aIlycKe MIPOEKTa B PeaJlbHOM BPEMEHU Ha)kKaTHE 3aJaHHOM KJaBUIIM OyAeT COMPOBOXKIATHCS IEPEXOOM
Ha JaHHBIA JKpaH;

» Ilosnoxenne ucrounnka cera (%) — MoJIOKEHHE HMCTOYHHMKA CBETAa OTHOCUTEJIBHO JKpaHa
(yron c ocsimu X u 'Y B npoueHTax). 3Hauenue (50, 50) cooTBETCTBYET pacnooKeHHI0 HCTOUHHUKA CBETa
Ha HOpPMaJIM K DKpaHy;

» BenuibiBarouee OKHO — IOKa3bIBATh SKPaH B CIIMCKE BCILJIBIBAOIIMX 3KpaHOB MPB;

» Iloka3pIBaTh BCILIBIB. OKHO IIPH 3alyCKe — [TI0Ka3bIBaTh JKpaH MpH 3arpy3ke y3ia B MPB;

» Hau. no3unus BemibiB. OKkHA , X U Y — IOJIO)KEHUE BCIUIBIBAIOIIETO 3KpaHa Mo ocsiM X U Y
npu 3arpyske y3na B MPB. JlanHas omnius He BIMSIET Ha 0TOOpakeHne OOBIYHOTO SKpaHa.

YacTb mapaMeTpoB JJIs CO34aBAEMBIX I'paMueCKUX IKPAHOB MOXKHO 337aTh B PEAKTOPE TPYIIIBI
11a0JI0HOB 3KPAHOB.

3agaHue aprymMeHTOB rpacmMuyeckoro akpaHa

s rpadguueckoro skpaHa MOTYT OBITh 33/IaHBI APTYMEHTHI C I[ETbI0 B3aUMOJICUCTBHS C APYTHUMHU
KOMIIOHEHTaMH MpoekTa. UYTOObI OTKPHITh TaOJIMYHBIA PEJaKTOp apryMEHTOB 3KpaHa, HY>KHO BHIOpaTh
OMNIINI0 APIYMEHTBI 3KpaHa B MeHI0 Bun.

Onepauuun c rpacpmyeckMmmn aneMeHTaMm

Pazmewenue I'3

BeTtpoennble rpaduueckue 3neMeHThl pa3OuThl Ha rpynnbl. Kakaoil rpymnme cooTBETCTBYET
KHOIIKa Ha MaHeau UHCTpyMeHTOB I'paduyeckne dneMenThl. Ha KHONKY BBIBOOUTCS MKOHKA OJAHOIO U3
3JIEMEHTOB JJAHHOW I'PYIIIbI.

YroOs! BeIOpaTh I'D 117151 pa3MeleHusi, Hy>KHO BBIIIOJIHUTH CIEAYIOLINE 1€ CTBUSL:

» Haxatb JIK Ha kHOmke mnaHemu HHCTpyMeHTOB I'paduueckme 3iementnl. Ilpun sTOM
BBIOMpAETCS TOT 3JIEMEHT, Ybs MKOHKA BBIBEICHA HA KHOMKY (RJIEMEHT, 3alaHHBIA M0 YMOJIYAHHIO JIS
COOTBETCTBYIOILEH IPYIIIbI, UM 2JIEMEHT, BBIOpaHHBIN paHee);

» nBax bl HaxkaTh JIK Ha kHOMKe 1 3aTem HaxkaTh JIK Ha nkoHke Tpedyemoro I'D B mosiBUBIIEMCS
MEHIO (MEHIO HE OTKPBIBAETCSI, €CIM I'PyIIa COACPKHUT TOIbKO OJUH I'papUuecKuil SIEMEHT).

[Tocne BpIOOpa 3yeMeHTa €ro MKOHKAa BBIBOAMTCS Ha KHONKY rpynmbl. Hampumep, Ha pucyHke
noka3aHo MeHIo rpynmnbl [IpaMoyrobHuKH:

y /e JOr@lINE=E045.048

U&=

ITocne BbIOOpA 3J1IEMEHTA €r0 NKOHKA BBIBOJUTCS] HA KHOIIKY TPYTIIbI:
NN ToRal ) | RrR=FEY - EiPN - Pt

[Tpu BBIOOpE rpaduyeckoro 3aeMeHTa PedaKkTOp IMPEICTaBICHUs JAAHHBIX NEPEXOAUT B PEKUM

pasMelleHus, IpU TOM Kypcop Ha IpauueckoM dKpaHe NpuoOpeTaeT BUj -+

Hanee B oxHe Ciaom HeoOxomumo HaxkatueM JIK ykaszaTe ciioif, B KOTOpOM JOJKEH OBITH
pa3MelieH BeIOpaHHbIN TpadudecKuil SJIeMeHT.

Jlanee mponoKUTE MPOLENypy pasMeleHus I'D MoXXHO AByMs crioco0amu:

» meperanuth ['D ¢ maHenu HHCTPYMEHTOB Ha 9KkpaH (Meron drag-and-drop); mocie pa3menieHus
I'D mMmeer pa3mepsl, 3amaHHble 10 ymondaHuio, PIIJ] mepexoauT B peXUM pEIaKTHPOBAHMSA, OKHO
cBoicTB I'D OTKpBIBAETCS ABTOMATUYECKH ;

» IEPEMECTUTHh KypCOp B HYKHYIO TOUKY 3KpaHa U HaxkatueM JIK ycTaHOBUTH TOYKY NPHBSA3KH
I'D. Jlanee nericTBHS MO pa3MENIeHHIO ['D MOT'yT OTJIMYAThCS, OJHAKO Il OOJILIIMHCTBA rpadudecKux
AJIEMEHTOB OHU CTAHAAPTHBI — NEPEMEIICHUE MBIIIN IO0CJI€ YCTAHOBKM TOYKU TNPUBSI3KM BBIBOAMT Ha
9KpaH obpa3 I'D, mpu 3TOM OTPE30K OT TOUKH MPHUBSA3KH O TEKYIIEro MOJIOKEHHUS Kypcopa SBISETCS
JMaroHaJbl0 MpPsAMOYTOJbHUKA, orpaHuuuBatoniero ['D. (Eciu nmpu mepemerieHuu MbIIHN yIEp>KUBATh
Haxxator xmaBumry CTRL, psg I'D oxaxercs BnucaHHbIM B KkBaapar). [loBropHoe Haxatue JIK
MPUBOAMT K pa3MEISHHUIO IpaUIecKoro AIeMEHTa B BBIOPAHHOM TpapruecKoM CIoe.

Hus rpaduyeckux snemeHtoB rpynn Jlomanble u KpuBble kaxnoe Haxartue JIK mocne
YCTAaHOBKU TOYKHM MPUBS3KHU 337acT Y3JA0BYH TOYKY (IIPOMEXYTOUHYIO BEpIIMHY). [l ycTaHOBKH
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IIOCJIEHEN BEPIIMHBI U BBIXOAA M3 pexuma pasMmemeHus 3tux ['D HyxHo HaxaTh [IK. Ilonoxenne
Y3JI0OBBIX TOYEK, 33JJaHHOE IIPU Pa3MEIIEHNH, MOYXHO B JJaJIbHEHIIIEM U3MEHUTb.

Pexxum PIIJI mocne pasmemenuss I'D naHHbIM crocoOoM 3aBUCUT OT (iara OTKpbIBaTh
CBOMCTBA ABTOMATHYECKH:

» ecnu (pmar ycTaHOBJEH, TO MOCIE pa3MelieHuss ['D aBTOMAaTHYECKH OTKPBIBAETCS OKHO €ro
cBoMcTB, a PIIJ] mepexoauT B pexXuM peaakTUPOBAHUS;

» ecau (yar He yCTaHOBJIEH, TO mocie pasmemnienus ['D PIIJl ocraercs B pexxume pa3MemieHus.
OT1oT crnocod yno0eH Uisi MHOTOKpaTHOT'O pa3MeEIeHHsl Ha 3KpaHe OJHOTO U TOro e rpaduyeckoro
AJIEMEHTA.

Ilepemewenue u macuwmaoupoeanue '

s mepeMeneHus: MM U3MEHEHHs pa3MepoB BeIAeneHHoro I'D (rpymmsl ['D) HyKHO BBIOpATh B
KOHTEKCTHOM MeHI0 rpadudeckoro nsiementa pexum IlepeMemars/mMacmiTabupoBarh H Janee
UCIOJIb30BaTh CTaHJAPTHHIE ONEPAlluU PEAAKTHPOBAHUSI.

Yoanenue I'D

st ynanenus BoigenenHoro I'D (rpynmsl D) HyxHO HaxkaTs kiaBuiry Del Ha kiaBuaType nim
BBIMIOJIHUTH KOMaHJy YJAJIUTh C IIOMOIIBIO MEHIO UJIM MaHeau UHCTpyMeHToB IlpaBka nium ¢ nomolsio
KOHTEKCTHOI0 MeHIo ['D.

B nonHORKpaHHOM peXHMME pefakTUpOBaHUS i yAajleHus BbiaeneHHoro I'D (rpymmsr D) ¢
HIOMOIIIBIO KJIABUATYPBI HCIIONBb3yeTcss komOuHanums kinasui Ctrl+Del.

Konuposeanue u 6cmasxa I'9

Jis xonupoBaHus BelaeneHHoro I'D (rpynmnsl ['D) B Oydep oOMeHa HYKHO BBIITOJHUT KOMaHIY
Konuposars.

Jnst BcTaBKH copepkuMoro Oydepa oOMeHa B €10 HY>KHO BBIITOJIHU Th KOMaHAy BcTaBUTb.

CxkonupoBath B Oydgep oOMeHa MOXKHO B TOM YHCJIE TPYIITY rpaduuecKuX 3JIEMEHTOB, JIeKAIUX B
Pa3HBIX CJOSAX 3KPaHa, OJIHAKO MPU BCTaBKE TaKOM rpymmsl Bee ee I'D OynyT pa3melleHbl B OTHOM U TOM
XK€ CIIoE.

Boimonnute komanasl KommpoBarh M BeTaBUTH MOXHO € IMOMOIIBIO MEHIO WM TaHENU
uHcTpyMeHTOB IIpaBka Uiy ¢ MOMOIIBI0 KOHTEKCTHOro MeHto 3.

Ilogopom I'9

CymectByer 2 cnocoba moBopora I'D Ha 3KpaHe B pe)KUMe peJaKTHPOBAHMSL.

Pexum ’IloBepHyTn’

Jlng nepexona B 3TOT peKUM HYXKHO BbIOpaTh B KOHTEKCTHOM MEHIO BbIJENEeHHOro I'D (rpymnmbl
I'9) onuuto IloBepHyTrh. Jlamee Hano YCTaHOBUTH Kypcop B OJHY M3 BEpUIMH IPSAMOYTOJbHHKA,

orpannuuBatoiero I'D (rpynmny I'D) (kypcop npu 3TOM IpUHUMAET BUA @ ):
G 'y

& —
3aTeM Hyx)HO Haxatb JIK U, ynepKuBasi KHONKY Ha)KaTOM, IEPEMEILICHUEM MBI 33/1aTh HYKHBIN
yroa nosopota I'D. [l BeIXoja u3 pexuma Hago oTnycTuts JIK:

[Ipu ucnonws3zoBanuu paHHoro Meroxa ['D (rpymma ['D) Bpamaercss OTHOCHUTENBHO IIEHTpa
OTPaHUYMBAIOIIETO MPSAMOYTOJbHUKA (LEHTPOM MPSIMOYTOJIbHUKA SIBISETCS TOUKA MEPECeYEHHUs €ro
JiiaroHarei).

IHoBopoT u3 Tabauubl rpaguvecKnx 3J1eMeHTOB

Yron nosopora I'D moxHO 3amare B moje Yroa (rpaaycwl) auanora I'eomerpms. Ilpu
UCMOJb30BaHUU 3TOro Merona ['D moBopaymBaeTcsi OTHOCHUTENBHO TOYKHM NPUBS3KU (MpU 3aJaHUU
MOJIOKUTENBHOI O 3HAYEHHUS — 10 YaCOBOM CTpEIIKE).
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Tupaosicuposanue I'9

TupaxxupoBaHue — 3TO KONMHPOBAHHME BBIIEICHHOTO TpadUUEcKOro dJIEMEHTa U  €ro
MHOXKECTBEHHAsi BCTaBKa C TaOJIMYHBIM yropsigoueHueM. Komuu BCTaBISIFOTCS BIPaBO W BBEPX/BHU3
OTHOCUTEJIBHO BhIJIeTIeHHOro I'D. TupaxupoBanue BblA€ICHHON rpymnmnbl D He mogaepKuBaeTcs.

Omneparnusi TUpaXUPOBaHUS KOH(UTypUpyeTcss B JAMANOre, KOTOPBIM OTKPBIBAETCS TMpU

ooo
BBIIIOJIHCHUHU KOMaH/bI THpa)KI/IPOBaTb nU3 MCHIO Ceanc WM HaXaTUHU KHOIIKH ] Ha IIaHCIIU
MHCTpYMEHTOB TOmoJI0rus 3kpana:

[ NapameTpe1 THpamMpoBaHHA @@

Yucno crontuos 4 [
Yucno cTpok 3 [
Mpotesyrok norop |2 =
MporaeskyTor. no sepr 2 [
H anpaeneHue
{(*) Beepx () Bruz
[ 0k, ] [ Ormmena ]

B stom AUAJIOT e 3a1al0TCA CIICAYIOIHNC ITapaMETPhI:

» YHci10 cTOJIOIOB — YHCIIO AJIEMEHTOB B CTPOKE (BKJIFOYAsk IEPBOHAYAILHO BhIZCICHHBIH [ D),

» Unes1o CTPOK — YKCIIO CTPOK;

» IIpoMeIKyTOK IO rOPU30HTAIH — IIPOMEKYTOK MEKY KOIUAMHU 110 TOPU3OHTAIIN B IIUKCEIAX;

» IIpoMesKyTOK IO BEPTHKAJIM — IIPOMEXYTOK MEXKY KOIUSMHU 110 BEPTUKAIN B ITUKCEIAX;

» BBepx — pasMHOXKEHME 110 CTPOKAM BBEPX OTHOCUTENIBHO BBIAEIEHHOr0 [0

» BHU3 — pa3MHOX€EHUE IO CTPOKAaM BHU3 OTHOCUTEBHO BhIJIeTIeHHOr0 ['D.

Huwxe mokazan pe3ynbTaT THPaXKUPOBAHUS KHOIKH (BbIACJICHA HAa PUCYHKE) MPHU CIAEAYIOIINX
napameTpax: Yhucio CTOJOOB — 4, YMCIO CTPOK — 3, MPOMEKYTOK IO TOPU3OHTAIM W BEPTHKAIM — 5,
HaIIPaBJICHUE TUPAKUPOBAHUS — BHU3!

(o ) o
]

I
 J_J_J__J

3apgaHue TMnoBbIX cBoUCcTB D

B »TOoM pasmene ommcaHbl THIOBBIE CBONCTBAa TpadUUECKHX 3JIEMEHTOB W WHCTPYMEHTHI UX
3aaHusl.

['paduueckue 3eMEHTHI UMEIOT CIENYIOUINE HacTpauBaeMble CBOMCTBA:

» ATpUOyTHBI

» JIlnHAMHYeCKHE CBOMCTBA

» OyHKIMH YIPABJICHUASA

OTu mapaMmeTpsl ONPENesioT BHUI TpaUuecKUX SJIEMEHTOB U BBINOJHSIEMble UMH (DYHKIUU
0TOOpakKeHUs U yIpaBJeHUs IIPH paboTe B peaIbHOM BPEMEHH:

Hnst 3amanus cBoiictB I'D (rpynmer D) ncnonbiyercs okHo CBoOHCTBA 00beKTa, coaepKaliee
Pa3IMYHOE YK CIIO BKJIAJIOK JJIs1 pa3HBIX 3JIEMEHTOB:
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CEOACTES OfEEKTS

ABCT ket

S | &» | B |
Property W alue
FoHryp
5 Liser I
B, uHaMEAWMM HET GHHarMUEa0MMH
Crne
K.pai maHAmM Flat
TonuuHa a

Januera
*- Ll BeT 3anuEKH
Crune |

Tekct LTEKCT>

B 1o MHoMEa0AI HeT gMHatAEa0HM

Leet Texcra I

Bl1g, uHauk aumm HeT guHaraMzaLM9
WptgpT M5 Shell Dlg.8
BelpagHUBaHWE Center

CKpETE NpW cTapTe False

Mogckaska

OcHoEHaA NPHEASKa [ ]

YroObl OTKpPBITH 3TO OKHO, HYKHO BBINOJHUTH KoMaHAy CBoiicTBa M3 KOHTEKCTHOTO MEHIO
BhiiesieHHOro I'D (BeimenenHoi rpynmnbl ['D) mmm nBaxkasl Haxath JIK mpimm wa I'D. [lpu cHsATHH
BbIJICTIEHUS D OKHO €ro CBOWMCTB aBTOMaTh4yecKu 3akpbiBaeTca. OkHO CBOMCTBA 00bEKTA HEJOCTYITHO,
ecu rpadUIecKuil AIEMEHT PACIIONO0kKEH B CI0€, PEAAKTUPOBAHUE KOTOPOTO 3aIPEIIEHO.

) ATpuGyTBHI — 3TO TpocTelmme cBoiicTBa rpadudeckoro sneMenta. OHM 3a/al0TCs Ha BKIAAKE
=#(OcnoBHbIE cBOiicTBA) 0OkHa CBOICTBA 00bEKTA.

B okne cBoicTB aTpuOyThl MOT'YT OBITH CTPYNITUPOBAHBI — HAUMEHOBAHUS TAKUX T'PYII BbIIACICHbI
MOAYEPKUBAHUEM, IPU ABOMHOM Ha)kaThH Ha HUX JIK packpbiBaeTcst CIUCOK CBOMCTB.

CymectBytoT 2 Buja atpudyTos I'D:

» CTaTHYeCKHe — aTpHOYThI, KOTOPHIE HE U3MEHSIOTCS MPH PaboTe B peaIbHOM BPEMEHHU;

» JAUHAMHM3HPYeMble — aTpuOyThl, KOTOpPbIE MOTYT OBITh KaK CTaTHYECKUMH, TaK U
JTUHAMHYCCKUMH (M3MEHSIOIMUMHUCS TP padoTe B peajbHOM BPEMEHU B 3aBUCHMOCTH OT 3HAYCHUS
MPUBSI3aHHOTO aprymenTa). Pa3aensl KoHQUTypupoBaHUs TaKuX aTpuOyTOB BbIIEIEHBI KPACHBIM IIBETOM
Y COZIEpKAT MMyHKT Bua mHAMKa M.

CraTtuyeckue aTpmbyTbl D

B nanHoM pa3zzenie onucaHo 3aaHUE TUIOBBIX CTATUYECKUX aTpuOyToB I'D ¢ MOMOUIbI0 BKIAI0K
okHa CBolicTBa 00beKTA.

Buoumocms npu cmapme

ITpu nepexome B peKXUM peajbHOrO BpeMeHHM (T.e. Ipu 3amycke npoekra B MPB wmm npu
Hepexo/ie B PEXKUM SMYIIUN) rpaduuyeckre 3IeMEeHThI 10 YMOJIYaHUIO0 BUIUMBL. UT0OBI CKpbITh ['D nipu
3aIlyCcKe peXuMa peajbHOro BpEMEHHU, HyKHO YCTaHOBUTSD /i Hero aTpudyT CKpbITh IPH cTapTe:

CEpPEME MpM CTAQTE HeTt w
Iz
Het

B pexxume penaktupoBanusi BUAMMBI Bee ['D.

B peanbHOM BpeMeHH ynpaBisTh BUIUMOCTBIO ['D M0OXHO ¢ momouibio GpyHKuuM ynpasieHus ['D
u ¢ nomouipto ['D CBoboaHbIe GopMBI

Bcenaviearwowan noockaszka

B paznene Iloackaska i ['D 3agaercs BCmibIBaroliast oAcKaska, 0ToOpakaemasi Ha SKpaHe Ipu
HaBEJCHUHU Kypcopa Ha I'D B pexxrMe peaslbHOr0 BpEMEHU:
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Moackaska Farm 1

Ileemoevie ampuodymot

Paznensr konburypupoBanusi upetosix atpuOyroB I'D (LBer, LiBer aunum, IBer 3aiuBKH,
IBer Texkcra u T.1.) B okHe CBoOMcTBAa 00bEKTA COACPKAT TUIOBOW MHCTPYMEHT 3aJaHUs I[BETa —

KHOIIKY I
Ueet TetcTa |

Tonwuna nunuu

Paznen kondurypuposanus arpuOyra ToJIMHA COXEPKUT HHCTPYMEHT ¥BBHIOOPA TOJIIUHBI
JMHUU ¥ OKHO OTOOpaKeHHs YMCIEHHOIO 3HAYE€HUSI TOJIIIUHBI (B MUKCENAX):

TanuuHa d =

Cmunb tunuu -

Pazzien KoHGUryprpoBaHus aTpu6yTa CTHIIb JHHAH COXEPXHUT KHONKY L—:

Crune

Cmune 3a1u6Ku

Paznen konpurypupoBanus atpudyra CTHIb 3aTUBKHU COIEPKUT KHOIKY -

Crune ]

Texcmogvie ampudymot

Paznen xoH¢urypupoBanus TekcToBblx atpuOyToB (Tewkcer, Haamues u T.I.) COOEPXKHUT OKHO
OOBIYHOTO TEKCTOBOI'O pelaKkTopa JJIA 3aJaHus 3HaueHHs aTpubyra (s HeKoTopblXx I'D mogoOHOMY
aTpuOyTy 110 YMOJUYAHUIO IPHCBANBAETCS HEKOTOPOE 3HAUEHHE):

TekcT SHa4eHHE
LlIpugpm
W pracpr k5 Shell Dig,2

Paznen xondurypupoanus arpuOyra IlpudT conepxut KHONKY, MpU HaXaTUHU KOTOPOl Ha
9KpaH BbIBOJUTCS MEHIO BbIOOpa mapaMeTpoB Lipudra:
A MpHBEIR
H aknoHHEI
MooyeprHYTEE

Mo paztaepy 3

Brifpare wpudT..

Buvipaenusanue

BIpaEHHEaHME Mo ueHTRY w
Bneeo
[0 ueHTRY
Brpaeo

Paznen xonburypupoBanus atpuOyTa BhipaBHMBaHHWe COIEpXHUT CTaHAAPTHbIE HHCTPYMEHTBI
BhIpaBHHBaHUs TekcTa: Bieso, Ilo nenTpy u Bpaso.

OvHamusaumsa atpubyTta N'd

Junamuzanueii atpulyTa Ha3bIBaeTCs 3a/laHUE YCIOBHMH €ro M3MEHEHHS B 3aBUCHMOCTU OT
3HAa4YeHHs MPHUBS3aHHOrO aprymenTa. [Ipu nuHamuzanuu aTpuOyTa rpaduuecKkuil 3IeMEHT CTaHOBUTCS
VMHJIMKAaTOPOM BBINIOJIHEHHS 3a1aHHBIX YCIIOBUM.

[Ipu pasmemenun [D Ha dKpaHe Bce €ro AMHAMU3HPYEMbIE AaTpUOYTHl IO YMOIYAHHUIO
CTaTHYECKHEe, W pa3fesbl X KOHPUrypupoBaHus Ha Bkiagke (OCHOBHBbIE CBOMCTBA OKHAa CBOICTB
coaepKaT HMHCTPYMEHT 3a/JlaHusl COOTBETCTBYIOILErO CTAaTUYECKOro napamerpa. Hampumep, mnpu
pasmemenun ['D Teker pasgen nuHamusupyemoro atpubOyrta L{BeT TekcTa COACPKUT HHCTPYMEHT

BBIOOpA I[BETA LI}
Text color |

UYroObl AMHAMM3UPOBATH aTpPUOYT, HYXKHO JBaXAbl HaxaTb Ha HasBaHuu JIK Mmpimm, u B
pacKphIBIIEMCS] CIUCKE HACTPOUTh JMHAMUYECKHE CBOMCTBA C TOMOILBIO pa3zena Bug nHankanum:
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Object Properties E| Object Properties

ABCT et ABCT ext
S & B @ SERN S
Property | YWalue | A\ || Property | YWalue | i
Dutline Outline
Filling | | Filling I
Text <bents Text <hexty
Text color (ARG 000] I Text color (ARG 000] (N
= Indic:ation type &rg = Const w = Indic:ation type &rg = Const
Binding Ma dynamization &RG_000
Value for TRUE |°'9 — Walus for TRUE
Arg = Congt = 1
Walue for FALSE Arg »= Const Walue for FALSE
Canstant &g & Const Canstant ]
Fant Ang in Range w || [Font M5 Shell Dlg 8 v
Argn Interval =
Main Binding || Main Binding |

Bua ycnoBust (1, COOTBETCTBEHHO, BUJ HHANKATOPA, co3gaBaeMoro u3 ['9), BeiOupaeTcs B pa3zaene
Buag naaukanuu:.

» 3HaYeHHe — UHAMKALMSI 3HAUeHUs apryMeEeHTa;

» Arg = KoHCT. — MHIUKAILMS paBEeHCTBA apryMEHTa 3a/laHHOM KOHCTaHTE;

» Arg >= KoHCT. — UHIMKal1s IPEBBILLIEHUS apIYMEHTOM 33/IaHHOI'0 I10pOora;

» Arg & KoHcer. — uHIuKanus pesynibTaTta MOOUTOBOrO YMHOXKEHMsI apryMeHTa Ha 3HauyeHHe
3aJaHHON KOHCTAHTHI;

» Arg B 1Mana3oHe — MHANKAIAS HaXOXKIECHUS apryMEHTa B 3aJJaHHBIX JHana30Hax;

» Arg B MHTepBaJie — MHANKALNS HAXO0XKJICHHUs apr'yMEHTa B UHTepBaJlaX MPUBS3aHHOIO KaHaa.

B 3aBucmmMocTH OT BBIOPAaHHOTO BHJAAa UWHAWKAIIUM MEHSIOTCS  WHCTPYMEHTBI  €ro
KOH(HUTYPUPOBAHHUSL.

Huouxkauus 3navenus

Bun waankanun 3HayeHue MoXeT ObITh 3ajaH mpu auHamuzanuu atpudyra Tewker. dopmar
BBIBOJIa BBIOMpaeTcs B ciucke Mopmar:

O hiEel::t Fro Jul

ABCT ext
EREALAL:
Froperty |Va|ue | G
Outline
Fillng 7]

Text [ARG 000] Shemts
= |ndication type Arg

Binding ARG_000
= Farmat Integer b
Generic | Generic
S T
Float
Font Exponential
Aligriment Drefault | il
Main Binding [ |

OcHosnas npuesaska
OKHO cBOICTB HEKOTOPBIX 1D copepkut pazaen OcCHOBHAas NMPUBA3KA.

JcHOEHaA NPHEASKS [ ]

[Tpu HaxxaTHM HA KHONKY BBIBOJUTCS CTAHJAPTHBIM uajor BHIOOpa apryMeHTa.
[Tocne ycTaHOBKM Kakoro-iM0o apryMeHTa B KauecTBE OCHOBHOH MPHBSI3KU, OH JEHCTBYET JUIS
BCEX JIMHAMHU3UPYEMbIX aTpHOyTOB 1aHHOrO I'D.
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OnHamunyeckme ceoncrtea Nd

K auHamuueckuM cBOMCTBaM TIpadUuecKUX DJIEMEHTOB OTHOCATCS JAMHAMHUYECKasl 3aJuBKa, 3
BUJa JAWHAMHYECKOil TpaHcopmanum (mepeMenieHue, MacIITAaOMpPOBaHMEe U BpalleHHe) WU
AMHAMHYECKHA KOHTYP.

Junamuueckue cBoiictBa [D, Kak M JUHAMH3UPOBAHHBIC AaTPUOYTHI, HCIOIB3YIOTCS JJIA
rpaduyeckoro 0Toopa)keHus 3HaUeHU apryMeHTOB 3KpaHa Ipu paboTe B pealbHOM BPEMEHHU.

JAvuHamMuyeckne CBOWMCTBA HACTPAMBAIOTCS COOTBETCTBEHHO Ha BKJajkax JIumHamMu4yeckasi

3aimBKa ( &), JNunamuyeckasi Tpanchopmamus ( (ﬁ’) u Jdunammdecknii xoutyp ( /) oknHa
CBoiicTBa 00beKTA.
IOvHamuyeckan 3anuBka IN'd

[Tpu umcnonp30BaHMU AAHHOTO cBoicTBa ['D oToOpaskaeT 3Ha4YEHHE IPHUBA3AHHOTO apryMeHTa
yucnoBoro (hopmara B BUJE 3aKpalleHHOM obmnactu (cnost). [logaepxuBatoTcs ABa BUAa AMHAMHYECKOM
3aJIUBKM — OJHOYPOBHeBasi (OTOOpaka€T 3HA4YEHUE OJHOI0 aprymMeHTa) U MHOTOYpPOBHeBasi
(oTOoOpa’kaeT 3HAuYeHMs HECKOJBKHMX aprymeHToB). O0a Buia HacTpauBalOTCS Ha BKIAAKe
Junamudeckast 3aauBka ( &') okHa CBoiicTBa 00beKTa. /(714 MCroIb30BaHUS TMHAMUYECKON 3aTMBKU
HYKHO Ha 3TOH BKJIaJKe yCTaHOBUTH (hyar McrmoJib30Barh.

MoxHO 3a/1aTh HECKOJIBKO CJI0€B 3aMUBKU. i1 100aBIeHMs/yJaleHns HOBOTO CJI0s UCIOJIb3YETCs
KOHTEKCTHOE MEHIO, BbI3bIBaeMoe HakatheM I[IK wMpimm Ha HasBanusax mnyHktoB Coom/Cioit
COOTBETCTBEHHO. HacTpoliku 1711 BCEX CO3/1aBacMbIX CI0EB UMEIOT OJUHAKOBOE Ha3HAUYEHUE.

OuHamunyeckoe nepemerteHue N

Oro cBoiictBO HacrpauBaerci B pasgene Ilepememars Bkuagku —JIlmHamum4yeckas
Tpancopmanus ( @*) okHa CBolicTBa 00beKTA:

& | B | ¢k

il

MNepereware

MNpueaska Mana_1_VALLE w E]
lNepemew aTe NNSEHD
[] Mcnonk30BaTe SHAaYEHWA MPOMEKYTOYHEIN Y306

JHAYEHHE Y3Nna;

[PEIED'-IHTEITI: SHAYEHHA ':IS.I'IEIEF] [HCTEIHDBHTI: anAa ':IS.I'IEI]

YroObl HCIIONB30BATH JaHHOE IMHAMUUYECKOE CBOMCTBO, HaA0 ycTaHOBUTH (uiar Ilepememars.

[Ipu pabGore B peasbHOM BpeMEHH TIpaUUECKUi 3JIEMEHT MEepeMEUIaeTcsl BJIOJIb TPAEKTOPUH,
KOTOpasi 3ajaeTcs Kak JIOMaHas JMHMA (KOJMYECTBO Y3JIOB JIOMaHOWl He orpaHudeHo). Tekyiiee
nojoxkeHue I'D 3aBUCHUT OT 3HAaYeHHWs NPHUBA3AHHOTO aprymMeHTa (YUCIOBOM apryMeHT ISl IPUBS3KH
BbIOupaeTcs B cnucke IlpuBsi3ka, OT 3HAYeHW, 3aJaHHBIX U1 Y3JI0B TpaekTopuu, u ¢uara
Ilepemeiars niaBHo.

OvHamnyeckoe macwTtabupoBaHue '

DTO CBOWMCTBO HacTpaumBaercs B pazaene MacmradbupoBarb BiIagkd JluHamu4veckas
Tpanchopmanms ( @*) okHa CBolCTBa 00bEKTA:
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& | B | ¢k

il

o MNepermeware

Macwratuposare

MNpueAzka Muna_1_VaLUE w [3
Hau. pastep (100 JnaveHue |0
k.oH. pazme; 120 JHauenwe (100

[ opMZaHT anEHD BeprukansHa

CApOCHTE LEHTR

Jna nmepexoma B 3TOT pasnen Hago Haxarh JIK Ha 3aronoBke pasnena. YrtoObl JaHHOE
JTUHAMHYECKOe CBOWCTBO OBLIO UCIOJIb30BAHO MpPU paboTe B pealbHOM BpPEMEHH, HaJ0 YCTAaHOBUTH (iar
MacmradupoBars.

[Tpumenenue cBoiictBa MacmTabupoBaTh U3MEHSET KOOPAMHATHI TOYeK ['D OTHOCHTENBHO
LHEeHTPa MacIITAa0UPOBAaHUsI, KOTOPBII 10 YMOIYAHUIO pacrojaraercsi B ToUke npuBs3ku I'D (B pexume
pEIaKTHPOBAHMS LIEHTP MacIITAOMPOBaHUS OTOOpaKaeTCs Ha IKPAHE B BUJIE KPACHOM TOUKH):

C nomompio Merona drag-and-drop 1eHTp MaciiTaOMpOBaHUS MOXKET OBbITh IMEPEMEIICH B
MPOU3BOJILHYIO TOUKY SKpaHa:
= B1

= =

m i
i =! b

=

=

[Tpu Haxkatuu kHONKM COPOCHTH WEHTP IEHTP MAcCHITa0OMPOBAHMS YCTAHABIMBAETCS B TOUKY
IIEpPECEUEHNUs TUaroHajiel NpsMOYroJIbHUKA, OrpaHn4uBaromero ['0:

OvHamunyeckoe BpaweHue D

DTO CBOMCTBO HACTPaWBaeTCs B paszzeic Bpamars Bkiaaku JuHamMuveckass Tpancopmamms (
@f') okHa CBoiicTBa 00beKTA:

& || B |

il

d MNepermewars

d b acwratKpoEaTE

Bpaware

Mpueazka Muna_1_VALUE w [:]
Hay. yran 0 3HaueHue |0
K.oH. yran 360 Jnavenwe 100

COpocHTE WEHTR

s mepexoma B 3TOT pasgen Hamo Haxarb JIK Ha 3arosioBke paszaena. YroObl JgaHHOE
JUHAMHYECKOE CBOMCTBO OBLIIO MCITOJIB30BAHO MPH PaboTe B peaibHOM BPEMEHH, HAJI0 YCTAHOBUTH (hiiar
Bpamars.

Touka, OTHOCHUTENHHO KOTOpOW Bpamiaercs [D (meHTP BpamleHHsi), IO YMOJYAHUIO
pacrnonaraeTcss B TOYKe NpuUBs3kd ['D (B pekuMe peJaKTHPOBAHUS JTaHHOTO JMHAMUYECKOTO CBOMCTBA
IIEHTP BpallleHUs 0TOOpaXkaeTcsl Ha SKPaHe B BUJE KPACHOW TOYKH):
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C nomorneio Meroga drag-and-drop meHTp BpalieHuss MOXKET ObITh TEPEMEIIEeH B TPOU3BOJILHYIO

TOYKY 3KpaHa (B TOM uucie 3a npeaenamu ['9):
=) Bl

m m

& = *
[Ipu Haxatun kHonku COPOCHUTH HEHTP LEHTP BpPAIICHUS YCTAaHABIMUBACTCS B TOUKY
NepeceueHus TuaroHaiel npsMoyroJbHUKa, orpaHuuuBatoiero ['9:

AvHamunyeckum KoHTyp I'd
JluHamMu4eckuil KOHTYp NPEACTaBJIAET cOOOH NMPOKpYyYMBAEMbIM IO YacCOBOM CTPENKE IyHKTHUD
(Mo MpOKPYTKOM 37€Ch MOAPa3yMeEBaeTCsl AUCKPETHOE IEPEMELECHNE C IaroM, PaBHBIM JIIHHE HITpUXa).
D10 CBOICTBO HacTpamBaeTcs Ha BKIaake Jnnavudecknii kontyp ( “» ) okHa CBoiicTBa 00beKTA.:

» |7 B | @

Property Walue

MpHEAsEa ARG_000

Ueer wrpixa |

LUeeT npordesuTka

il

JnHa Wrpuxa 5

M pordesyT ok A pmes 1

PyHKUMM ynpaBneHumsa N9

Oyukiuu ynpaeieHus ['D — 310 AeicTBUA, 3aaHHbIC JUIA rpadUyecKuX 3JEMEHTOB Ha 3Tare
penaktupoBaHusi npoekra ACY; BbINOIHEHHE 3TUX JEHCTBMM mHpu paboTe B pealbHOM BpEMEHU
WHULHAIM3UPYETCST OTIEPATOPOM C MOMOIIBIO MBITIH. 3agannue QYHKIMN yrmpaBlieHus s Tpa@uaecKkux
AJIEMEHTOB MpHUAACT rpadUuecKUM SKpaHaM CBOWCTBO WHTEPAKTUBHOCTH W 00OECMEYMBACT OJHO W3
BakHeHmMX kauecTB ACY — ynpaBJIeHHE TEXIIPOIIECCOM C ITOMOIIBIO0 rpad)uuECKUX CPENICTB.

dyukuuu yrnpasieHus 3a1aroTcs Ha BKiaake CoobiTus ( B2) okHa CBoiicTBa 00beKTA:

&ccess Code 0
Events

= prezzed
Confirmation False

Beep Falze
*- 1eleazed
*- clicked

OmnpeneneHsbl CIeayIonpe cOOBITHS, IT0 KOTOPHIM MHHUIIMAIM3UPYETCsl BBHITIOJHCHUE JICHCTBUN B
pearbHOM BpEMEHH:

» Haxkatue JIK Ha I'O9;

» or:katme JIK Ha I'9;

Jlnst Kak1oro u3 COOBITUH MOXKET OBITh HE3aBHCHUMO 3a/IaHO HECKOJbKO (DYHKIMH yIpaBJICHHS,
BBIOMpAEMBIX M3 KOHTEKCTHOI'O MCEHIO (MCHIO OTKpbIBaeTcs npu Haxatuu [IK MbIm Ha Ha3BaHUU
COOBITHS):

Events

- add Send Yalue
Lo ™ 144 Shaw/Hide Elements

Bee add Jump to Screen
+ releazec add Send comment
- clicked
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» mepeaaTrb 3HAYEHHE;

» IOKA3aTh/CKPbITH 3J1€MEHThI,

» mepeiTH Ha IKPaH,

¥ OCJIATH KOMMEHTapHI.

OyHKIMM yIpaBICHUs OTOOpa)karoTCsl B BUJE HOBBIX PAa3JlE€NOB CIHMCKAa CBOMCTB oOBbeKTa (IJis
KXo (YHKIUM CO34aeTCsl OTACNBHBIN pa3zmen). i ynanenus QyHKUMM YHOpaBlIeHUS HCHOJIB3YeTCs
KOHTEKCTHOE MEHI0, BbI3bIBaeMoe HaxkatueM [IK mblm Ha ee Ha3BaHUM.

Jna xaxnoro coObITHSI MOXHO 3aJaTh TNOATBEpXKIAEHHE M 3BYKOBOM curHan. J[lns storo
ucnonb3ytotcst atpubyTel IloarBep:kaenne u CurHan. IIpu ycTaHoBKe MOATBEPKACHUS B pEXKUME
pPEANBLHOr0 BPEMEHH IIPU COBEPILIEHUH YKa3aHHOI'O ACHCTBUS HA DKPaH BBIBOAMUTCA CIEAYIOIIEE OKHO:

\ql) MNooTEEpaMTE AEACTEME
*

5 o ]

Yr1oObl HOATBEPANUTH JciicTBHE HY)HO HaxkaTh kiaBuiry OK. J{ins ormensr — Cancel.

Ecimu ycranoBien CHUrHaj, To nmpu COBEpPUICHHH YKA3aHHOTO JIEHCTBHS CHCTEMa BOCIHPOU3BOAUT
CranpapTHblii 3BYK, 3a/1aHHbI B Windows.

Koa mocryna — kon nocryna k GyHkiusMm yrpasiaeHus (0-255). IIpaBa Ha goctyn K QyHKIHSAM
yhpaBiCHHs 3aJal0TCsA JUIA TO0Jb30BaTels B BHAe Macku B pasupene Jocrym / ®Dopmbl KkaHaia
IMoab3oBareanb. [Ipu Koppemsiuu Macku C KOAOM JOCTyma (pe3yJbTaT MOOUTOBOTO JIOTMYECKOIrO
YMHOXKEHHUSI OTJIUYEH OT HYJA) NOCTYN K (YHKUUSIM YIPABJICHUS Pa3pelieH, B MPOTUBHOM CiIy4yae —
3aIpenieH.

dyHKUMA nepegaymn 3HauYeHus

OyHKUHUS NepeIadyy 3HAYCHHS UCIIOJb3YEeTCs U1l U3MEHEHUS 3HAaUEHUsl apryMEHTOB SKpaHa.

Jna ognoro I'D MOXHO 3a1aTh HECKOJbKO (GYHKUIMH Hepenauyd 3HAueHUs, MPUMEHUTEIbHO K
pa3IMYHBIM apryMeHTaM.

[Tpu moGaBneHUH 3TOM PYHKIIMH YIPABICHHS B CIIICKE CBOMCTB OOHEKTA MOSBISETCS CIEAYIOIINI
pazaer:

Events
= preszed
Confirmnation Falze
Beep Falze
= Send Value
Send Type  Direct
Yalue 0
Destination
Source

Festare Yalue False

IToste Tunm nepegavyu COAEPKUT CICAYIOUIME BAPUAHTHI U IIepeaadyy 3HaUCHUI:
» IIpamas;

» BBecTHn M nepenars;

» HE-WJIMN;

» NJIM,

r U,

» IIpnGaBuTs;

» Jlo6aBUTH NPOLEHT MIKAJIBI,

P YMHOKUTBD,

» Pa3aenurn;
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AtpubyTr McTOYHHK 3a1a€T UCXOAHBIN apryMeHT, C KOTOPBIM IIPOBOAUTCS BbIOpaHHAsSI OllE€paLtsL.
Pesynbrar omepauuu 3anuchiBaeTCs B apryMeHT, 3ajaBaeMblii aTtpubyTtom Pesyabrar. ATpuOyTsl
Hcrounuk u Pe3yabTaTr MOryT UMETh NPUBSA3KY K OJJHOMY U TOMY K€ apryMEHTY.

ATtpubyr BoccTraHaBIMBaTHL 3HA4YeHHE UCIOJIb3YeTCs TONbKO uid I, 3amyckarommx
BBINOJIHEHNE JICHCTBUI 10 Ha)kaTHIO MbIK. Ecian 3T0oT arpulyT nMeeT 3HaueHue True, To 0 HaKaTHIO
JIK 3HaueHue aprymeHnTa Oyaer U3MEHEHO, a 110 OTIIyCKaHHIO — BOCCTAaHOBJIEHO OOPATHO.

3Havenus, popMupyeMbie 10 CPaBHEHUS C MACKOM, 3aal0TCs MPU MOMOIIH 1oyt Tum nepexavu:

Ipamasn

dopmupyemMoe 3HaYeHHE 3a/1aeTCsl HEOCPEICTBEHHO B MoJie 3JHAYeHue.

Beecmu & nepeoamo

dopmupyemMoe 3HaYEHHUE 3a/1a€TCs B AUAJIOTOBOM OKHE, IOSIBJSIFOLIEMCSI TP 3aIlyCKe NMPOEKTa B
MOHHUTOPE PEATBLHOI0 BPEMEHH, €CIIM IPOU30IJIO 3aJaHHOE COOBITHE.

-
=i [Nocaarh aHaueHHe B nNe peMe HHYH

BEECTH HOMER

L

Cancel

HE-U/TH

dopMupyemMoe 3HauEHUE SBJISETCA PE3yJbTaTOM JIOTMUECKOH OIepalMi HCKIIOYAOIIEro
CIIOKEHUS MEXKIY apr'YMEHTOM U YHCIIOM, YKa3aHHBIM B TT0JIe 3HAYEHHe.

Hjin

®dopMupyemMoe 3HAYEHHUE SIBISIETCS PE3YyJbTATOM JIOTHYECKON Omepanuu CIOXKEHUS MEXIY
apryMeHTOM M YHCJIOM, YKa3aHHBIM B 10JIc 3HAYEHMHe.

u

dopMupyeMoOe 3HAYEHHUE SIBJISICTCS PE3YJIbTATOM JIOTHYECKOW OIepalliid YMHOXKCHHS MEXIY
apryMEHTOM M YMCJIOM, YKa3aHHBIM B T10JIe¢ 3HAYeHHe.

Ilpubasumo

dopMupyemMoe 3HAYCHUE SIBISETCS TEKYIIMM 3HAYEHHWEM apryMeHTa, YBEIMYEHHBIM Ha YHUCIIO,
3aJaHHOE B I10JI€ 3HAYEHHUE.

Jlobasums npoyenm wikanvl

dopMupyemMoe 3HaYEHHUE SIBISETCS TEKYIIMM 3HAYE€HHUEM apryMeHTa, YBEIWYEHHBIM Ha MPOLIEHT
OT BEJIMYMHBI Kbl TIPUBSI3aHHOTO K apryMEeHTy KaHaja. [IporeHT mKansl 3a1aercs B mojie 3HaueHue.

Ymuoorcumo

®dopMupyemMoe 3HAYCHHUE SIBISETCS MPOM3BENCHUEM TEKYIEro 3HA4YCHHsS apryMeHTa Ha YHCIIO,
3aJaHHOE B 10JIe 3HAYEHHE.

Pa3zoenumsp

®dopMupyeMoe 3HAYEHUE SIBJISIETCS YaCTHBIM OT JEJIEHHUS TEKYIIero 3HAa4eHWsl apryMeHTa Ha
YHCJI0, 3aJaHHOE B I10JI€ 3HAYEHHE,

®dyHKUMA ynpaBneHna BUAUMocThbio M

OyHKLIMA YIOpaBleHUS BUAUMOCTBIO ['D CIOyKUT [UIsl CKpBITUS W/UIM  OTOOpaxeHus (B
3aBHCHMOCTH OT TEKYIIErO COCTOSIHHMS) OJHOTO HWJIHM HECKOJBKHMX BbIOpaHHBIX ['D Ha rpaduueckoMm
JKpaHe.

[MIpu noGaBnennn ¢yHkunu IloKa3aTh/CKPBLITH 3JI€MEHTHI B CIHCKE HACTPOEK IOSBISETCS
COOTBETCTBYIOIAsl CTPOUKA:

Events
= mougePreszed
Confirnation Falze
Beep Falze

|5h|:uw£Hiu:Ie Elements [tems count=0

+ mouzeReleazed
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Hns BeiOOopa ympaBisembix [D HyxkHO Haxath JIK Mbimm B mone 3HavyeHHe CTPOKH
IMoka3aTw/cKpBITH 3J1eMeHThI. [Ipu 5TOM ero 3HaueHHE MPUBET BUJ:

IShu:uw.-"Hide Elements Select itemns or click Fezat

[Tocne sroro Ha rpaduyeckom skpane HyxHO JIK mpimm BeiOpate ['D (umm Heckombko 1D,
Haxxumas Ha Hux JIK mbliim npu HaxkaToi kiaasuie Control).

ITocne storo mosiButcsa Haanuch Beero = N, rae N — uncno BeIeneHHbIX 10,

ShowHide Elements ltems count= 3

IIpn 3amycke mNpoekTa B peaJbHOM BPEMEHUM IIpM BO3HMKHOBEHMHM YKazaHHoro CoObITHs
BbIOpaHHbIE [ CKpBIBAIOTCS C 9KpaHa, PH MOBTOPHOM BO3ZHUKHOBEHUHU CHOBA OTOOpaXKaroTcs, U T.1.

Urobsl pemakTupoBaTh BblOpaHHbIe [D, HYXHO HaXaTb Ha TMojJe 3Ha4YeHHe CTPOKU
IMoka3aTh/CKPBITH 3JIeMEHT U J00AaBUTH/CHATH BBIACICHUE IJISI COOTBETCTBYIOIIMX dSJeMEHTOB. [lpu
3TOM KHoNKa COpPOCHUTH OYMIAET CIHCOK BHIOpaHHBIX ['D.

®dyHKUMA nepexoaa Ha 3KpaH

OyHKIMSA TIepexoAa Ha dKpaH OCYLISCTBISET MEpEeKIYeHNe ¢ TeKYIIEro SKpaHa Ha IpYyrou mpu
HacTyrieHuu 3aaHHoro CoobITHs.

HpI/I CO3JaHUH Q)YHKHI/II/I YHIpaBJICHUA B CIIMCKEC HACTPOCK MMOABJEICTCA COOTBETCTBYIOIIAA CTPOYKaA:

Events
= mougePressed
Canfirrnation Falze
Beep Falze

|Jum|:| to Screen

+ mouseReleased

[Ipu naxatuun JIK Mbimm B nosie 3Havenue crpoku IlepeiiTm Ha 3KpaH MOSBISAETCS CIHMCOK, B
KOTOPOM MOKHO BBIOPATh IKpaH, Ha KOTOPBIN TpeOyeTcs mepenTu.

= Ml WabnoHe_skpaHos

MMepefTH Ha 3kpaH 1.2 Jrpani

HepeKJ'II-O'—IeHI/ICM BKpaHOB B peaHI)HOM BpeMeHI/I MOXHO TaKXEC yr[paBJ'ISITI) C MOMOIIBKO KaHaJia
Ki1acca BbI30B.

7. OnucaHue BCTPOEHHbIX rpadpnyecknx afieMeHToB
Mpynna 'Y ‘JlomaHble’

B sty rpynny Bxondr cienyroume I'D.

» Jlomanas JuHuA

» MHOTroyrojbHUK b

» Tpy0Oa &

I'paduueckue snementsl Jlomanas auHusi 1 MHOrOYroJlbHHK HE HMEIOT CHEHU(PUUECKUX
CBOMWCTB U pa3MeIaTcs B rpaduuecKoM ClI0€ CTaHAapTHBIM CIIOCOOOM.

I3 ’Tpyoa’

Hanupii ['D mo cyTu sBisieTcss 3JE€MEHTOM OOBEeMHOW Tpaduku, W HUMEeT Bce o00Ime
crennpuuecKrue CBOMCTBA C HUMH.

Crenuduueckue arpuOyTsl Kpaii 1 u Kpaii 2 3a1ar0T paznoodpasnyo Gpopmy kpaeB TpyOsI:

I'pynna I'D ‘IIpsMoyroabHUKH’
B sty rpynny BxogaT cienyromue 1'9:
» IIpAMOYroIbHUK L]

» Maneapr —
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» Pamka =
JlaHHBIE JIEMEHTHI Pa3MENIAtOTCs B TPAPUUYECKOM CJIOE CTAaHAAPTHBIM CIIOCOOOM.
Hapsny ¢ TunoBeiMu mapamerpavu, I'D [Maneab u Pamka umeroT psajg cnenuduueckux aTpuoyToB

(HM>Ke moKa3aHa BKJIAJKa = (OcH. cBoiicTBa) okHa cBoicTB i ['D [aneanb u Pamka):
Property Walue
Border ]
Border color |

Fill ceolar |
Fill True

Inzet Falze
Spstemn colors True
Hide at Start False
Tooltip

» 3aguBKa — eCNIM IS JaHHOTO aTpuOyTa ycTaHOBJIEeHO 3HadeHue False, 3anmmBka mpomamaer u
I'D cranoButcs npo3paynbiM. Huke nmokazansr ['D Ilaneas n Pamka c 3amuBKoii u 6e3:

» YTomieHHbI — 3TOT aTpuOyT onpenenseT Bua ['D — Bpictynawmumii (False) / yronaennbrit
(True). Huxe noka3zausl ['D [Maneab u Pamka B 0J0KeHHY BBICTYNAIOIIHI U YTONJIE€HHbIIi:

» CucremHble IIBeTAa — IIpU 3HaUeHUM aTpudOyTa True anga ['D urHopupyroTcs LBeTa, 3aJJaHHbIC
Hactpoiikamu LlBeT konTypa u L{BeT 3anuBku. Mcnonb3yores cucremuble 1iseta MS Windows. Huxe
nokazanbl ['D [Manean 1 Pamka ripu UCosib30BaHUM CUCTEMHBIX IIBETOB U 3aJaHHBIX HACTpoWKaMu ['9:

Mpynna 'S ‘O6bemHasn rpacumka’

B sty rpynny Bxonar cinenytomme ['9:
» naunap

» Chepa o

» Konyc AL

» Top ©

» ITupamuga O

» Emkocts ©

» Knanan

JlaHHbBIE 37IEMEHTHI pa3MeIalTcs B TpaduyeckoM ClI0e CTaHAaPTHBIM CIIOCOOOM.

Hapsny c¢ tunoBeiMu mnapamerpamu CKpoITh Ha crapre, Iloackaska u ba3oBblii 1BeT,
oobemuble ['D uMeroT paj crnenupuueckuX aTpuOyToB (HMKe MoKazaHa Bkaagka =:(OcCH. cBOlCTBA)
okHa corictB I'D Imaunap):
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B Ui
B | ¢

Property Yalle

EazoERii ueeT
K.03 pULMEHT ApKOCTH ouddysHoro orpakeHqda 100

i

K. e MUMEHT SEpKanEHOrD OTpaKEHHA 0

K.ioa e MUMEHT APKOCTM SEpKanbHOrD oT paseHWA O

MNpozpavHocTE 1]

TekcTypa

M acwratpoEaHWe TekcTYpEl False
K.avecTen [%] 1]

TonWMHA CTEHOK 0

Kpai 1 Mparaok
Kpaii 2 MpAroi

O pueHT auma BeprikansHo
CEpETE NP CTARTE Falze
Moncraska

Oouwgue cneyughuueckue ampudymaot 006vemuwix I'9
CrenuduyeckuMu atpubyTaMu, OOMIMMHU Ui BceX 1D TpymImbl, SBIAAIOTCS Cileayroume (Ha
PHCYHKE ITOKa3aHbl 3HAYEHHSI aTPUOYTOB 10 YMOIYAHHIO):
EazoErIl uEeT
K.0@ pULMEHT APKOCTW aMgpysHOrD aTpakeHma 100
K03 PHuMEHT SEpKANEHOrD OTPakEHHS 0

K03 PepUMEHT APKOCTM 38pKanbHOrD oTpameHmra O

MNpospayHocTe ]
TekcTypa

b acWIT AGHPOEaHME TEKCTYRE Falze
K.auecTeo [%) 1]
TanlMHA CTEHOK, 1]
CrpBITe NpM CTapTE Falze

B PIIJl ucromnb3yercs Mojeib OCBEUICHHS OOBEMHOrO 3JIEMEHTa OJHUM HCTOYHHKOM Oenoro
cBeTa (IOJIOKEHHWE MCTOYHMKA 3ajaercs B auanore IlapameTpsl 3KpaHa, IpU 3TOM IBETOBBIE U
OTpakaTelbHbIe XapaKTepucTUKU [ 3a1a10TCsl C MOMOIIBIO CIEAYIONIUX aTPUOYTOB:

» Kodppumment sipkoctu aud¢ysHoro orpaxenust (dc) — xosdpouunument (0-100),
OIIPENENAIONIMNA SPKOCTh TU(PPY3HO OTPaKEHHOrO CBeTa. BO BHYTpPEHHEM IPEICTABICHUU 3HAYCHHS
kod(pdunmrenta aud@Py3HO OTpa)KEHHOTO CBETA PaBHBI COOTBETCTBYIOMMM 0a30BbIM 3HaueHusiM RGB
(3amaroTes ¢ momoIipio atprdyra ba3oBblii iBeT), ymMHoxkennsiM Ha 0.01dc.

» Koappunment 3epkanbnoro orpaxenns (K) — konmuecTBeHHas XapaKTEPUCTHKA 3EPKATBHOTO
OTpaKEeHUs, 3adaeTcsd Kkak uuciao B auanazoHe 0-128 (128 coorBerctByer 100-mporieHTHOMY
OTPaXXKEHUIO).

» Kodpdpuument sipkocTu 3epkadbHOro orpaxenusi (SC) — xoddounuent (0-100),
OIIPEENSIONINNA SPKOCTh 3€pKaJIbHO OTPAXEHHOr'0 CBeTa. BO BHYTpPEHHEM IpEICTABICHHHM 3HAYCHUS
KOO UIHEHTa 3epKaTbHO OTPAXEHHOT'O CBETAa paBHBI COOTBETCTBYIOIIMM 0a30BbIM 3HaudeHHsiM RGB
(3amaroTest ¢ momortpio atprdyra ba3oBslii uBeT), yMHo)keHHbIM Ha 0.01sc.

Atpubyt IIpo3pauyHocTh ompeaenseT CcTeneHb mpo3payHocTd ['D. DToT mapamerp 3amaercs B
nporenTax (0-100), 0 coorBeTcTBYeT a0COMOTHOM Henmpo3pauHocTH. Ha prucyHke moka3aHbl aOCONOTHO
HETPO3PavHbIN U MOJIYIPO3PAYHbIA IYIINHAPHL:
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C nmomompio atpubyTta TekcTypa MmoBepXHOCTh 00beMHOTo I'D MOXeT OBITh TEKCTYypHpPOBaHA.
[Tpy HaxxaTUW KHONKKA B pasjene KoHurypupoBanus atpuOyra TekcTypa Ha SKpaHe MOSBISICTCS
HABUTATOP PECYpPCHOW OMOIMOTEKH PACTPOBBIX PHCYHKOB. B 3TOM HaBWTaTOpe BBHIOMpAETCS PUCYHOK,
KOTOPBIN MCIOJB3YETCS B KAUECTBE TEKCTYPHI:

Texture

o

e e

ATtpubyr MacmTalupoBaHuMe TeKCTYpbl IIpM 3HaueHUM [rUE MacmTabupyer pasmep
U300paXkeHust TeKCTypbI 10 pazmepoB ['D. [Ipu 3HaueHnn False Tekctypa umeer OpuruHaNIbHBIA pa3Mep.

Atpubyt KauectBo (%) onpeznenser creneHb NPOPUCOBKHM TeKCTyphl. Huke nmokasaHa oHa U Ta
e TeKCTypa ¢ ycTaHOBJIEHHBIM KauecTtBoM 100, 50 u 20 %:

' & > A |

[MIpu momomm atpubyra ToammMHA CTEHOK MOXHO ClelaTh BHIMMBIMH OTPAaHUYHBAIOLINE
00beMHbIN ['D cTeHKH.

Cneyuguueckue ampuoymeor I'9 ’Hunundp’

AT1pubyTtsl, cienuduaabie 1711 ['D Hnauuap, mokasaHsl Ha PUCYHKE:

K.paii 1 MpaAraoi
K.paii 2 MpaAraoi
O preHTauMA BepTukaneHo

C nomourpio KoHpurypupoanus atpudytoB Kpaiil u Kpaii2 moxHO 3a1aBaTh pa3HOOOpa3HYIO
OpMY OCHOBAaHMH LIWJINH]IpA:
pMy P

file

ATtpubyr OpueHTanmus 3a7aeT pacnoyiokeHue oOpasyromiei s [D Hwuamaap (He ciemyer
nyTaTh 3Ty QyHKOU0 ¢ moBoporoMm ['D). [To ymMon4aHHIO yCTaHOBJIEHO 3Ha4YcHHE BepTmKajabHO, 4TO
COOTBETCTBYET BEPTUKAILHOMY PACIOJIOKCHHIO 0Opasyromield. Hirke moka3aH OuH U TOT ke MIJIHHJP,
UL KoToporo aTpuOyty OpueHTanHMsi YCTaHOBJICHO 3HaueHWe BepTHMKadbHO (JICBBI PUCYHOK) H
T'opu30oHTAIBHO (TIPaBBId PUCYHOK):

Cneyuguueckue ampuoymur I'9 °Cehepa’
Crermupuuecknm arpudyrom st I'D Chepa sBiasercs OTodpakaemas 4acTb. ATpUOYT MOXKET

MNpUHUMAThL ABa 3HAYCHUA — Yactp n CCKTOp, B 3aBUCUMOCTH OT KOTOPBIX MCHSAIOTCA JIBa HHKHHX
CIIMCKa:
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OTofpasastiand 4acTk

Mapatderp 1
MapatdeTp 2

OTofpasastiand 4acTk

H ayaneHeId yron

Yron pazeopoTa

HacTe
MonHoCTEG
HacTe 1
CekTop

a0

360

B nepBom cnyuae mapamerp HacTh onpenenser, Kakas UIMEHHO 4acTh JOJDKHA OBITh OTOOpa)KeHa
(mpu BeIOOpe onuuu IloHOCTHIO ATOT MapameTp UrHopupyetcs). Ha pucyHkax mokazaHbl BapHaHTbI
oroopaxkenus ['D Cdepa npu cnenyromux napamerpax (cieBa Hampaso): Iloanoctbio; IlosioBuHa —
Yactb3; [lonoBuna — Yacte 4; YerBepTh — YUacTh 2; YerBepTh — YacTs 1.

Bo BTopom cnyuae ans I'D 3amaercs cekTop oToOpa)keHHUs. YTOJI pa3BOpOTa CEKTopa (3amaeTcs
napamMeTpoM YToJl pa3BopoTa) OTCUUTHIBAETCS OT HEKOTOPOTO HAYAJIbHOI'O HAMPABJICHUS; YTOJI MEKIY
HaYyaJIbHBIM HAIPaBJICHWEM M TOPH3OHTAJIBHBIM HaIlPaBJICHHEM K IMPaBOH CTOpPOHE SKpaHa 3a7aercs
napametpoM HavanbHbiii yroJ. O6a yria 3anatorcs B rpamycax (0-360) U OTCUMTHIBAOTCS 11O YaCOBOM
crpenke. Ha pucyHkax moka3zaHbl BapuaHThl oToOpaxeHus ['D Cdepa mnpu crieqyromux napaMmerpax
(creBa nampaso): 90 u 180, 180 u 270.

adP

Cneyuguueckue ampuoymur I'9 ’Konyc’

Crnenuduueckumu atpudyramu Ui ['D Konye sBisitorcs Orolpaxkaemasi yactb, OTHoLIeHHe
ocHOBaHHUil, % u OpueHTanus.

HNHCcTpyMeHTHl KOHOHUrypupoBaHus aTpuOyta OToOpaxaemMasi 4acTh IpEIHA3HAYCHBI IS
3agaHust oroOpaxkaemoil yactu ['D Konye. ATpuOyT MoXeT NpHHMMATh JABa 3HaYeHHA — YacTh U
CekTop, B 3aBUCUMOCTH OT KOTOPBIX MEHSAIOTCA Ba HUKHUX CIIUCKA:

Orofpasastdaq 4acTe HacTe
Mapatderp 1 ManHoCTER
MapatdeTp 2 Hacte 1

OTofpasastiand 4acTk CekTop
H ayaneHeId yron a0
Yron pazeopoTa 360

B nepBom ciydae napamerp YacThb onpenesser, Kakasg UIMEHHO 4acTb J0JDKHA ObITh 0TOOpaskeHa
(mpu BbIOOpe onuuu IloIHOCTBIO 3TOT mapameTp UrHopupyercs). Ha pucyHkax noka3aHbl BapUaHThI
oroopaxenus I'D Konye npu cnenyronmx napamerpax (cieBa Hampaso): IloaHoctbio; IlosioBuHa —
Yacrb3; IlosoBuHa — Yacth 4; YerBepth — Hacth 2; YerBepth — Hacts 1.

LA AYA

Bo BTopom cimyuae mns I'D 3amaercs cekTop oTOOpaskeHHs. YTON pa3BoOpoTa cekTopa (3amaeTcs
napaMeTpoM YTroJ pa3BopoTa) OTCUUTHIBAETCA OT HEKOTOPOrO HAYaJbHOI'O HAIIPABJICHUS; YTOJ MEXKIY
HayaJbHBIM HAMPABIEHHEM WU TOPU30HTAJIbHBIM HANpPaBJIEHHEM K IIPAaBOM CTOPOHE 3KpaHa 3aJlaercs
napamerpoM HavanbHblii yroa. O6a yria 3agatorcs B rpagycax (0-360) u OTCUUTHIBAIOTCS 11O YaCOBOM
crpenke. Ha pucyHkax mokazaHsl BapuaHThl oToOpaxeHus ['D Konye mpu crieayroomux nmapaMmerpax
(creBa HampaBo): 90 u 180, 180 u 270.
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3naueHue artpubyra OTHOLIeHHe OCHOBaHWi, % 3amaercd B MPOLIEHTAX WU OIpelesseT
cooTHOLIeHHe auameTrpoB ocHoBaHuiM (0-100, 3HaueHue mo ymomuyanuto — 50, npu 3HaueHuu 100
JMaMeTp MEHbIIEro OCHOBaHUs paBeH | px, npu 3HaueHuu (0 AMaMeTpbl OCHOBAHUM PaBHbI):
OTHOWEHWE 0CHOBAHWEA [X] 50
Huxe mokasan ouH M TOT K€ KOHYC IpPH CIIEAYIOIIMX 3HAUEHUSX JAHHOTO aTpuOyTta (cieBa
Harpaso): 50, 100, 0.

\['VII

Cneyuguueckue ampuoymur I'9 *Top’

Crneunduueckumu arpudytamu uisi I'D Top ssistores OTodpaxkaemas yactb 1 Toammua.

WNuctpymeHnThl KOHQUrypupoBanus atpulOyra OtoOpaxkaeMas 4YacTh IIpeJHA3HAYEHbl JUIS
3ananus oroOpaxaemoit yactu I'D Top. ATpubyt MokeT npuHUMAaTh Ba 3HaueHus — Yactb u Cekrtop, B
3aBHCHMOCTH OT KOTOPBIX MEHSIOTCS 1Ba HUJKHUX CIIUCKA:

Orofpamastiad yacTe Yacte
[MapareTp 1 MonHoCTED
Maparerp 2 HacTe 1

Orofipasasrdan YacTk Cektop
H a4aneHeIA yron a0
Hron paseopaoTa 360

B nepBom cnydae mapameTrp HacTh onpenenser, Kakas MIMEHHO 4acTh JOJDKHA OBITh 0TOOpa)KeHa
(mpu BBIOOpe omiuu IMOJHOCTBIO PTOT MapameTp HrHopupyercs). Ha pucyHkax moka3aHbl BapHaHTHI
orobpaxenus ['D Top npu cnenyrommx mapamerpax (cieBa Hampaso): Ioanocrbio; IlonoBuna —
Yactb3; [losoBuna — Yactsb 4; YerBepth — Hacth 2; YerBepth — Yacts 1.

OCQN\J

Bo BTrOpom ciywae g I'D 3amaeTcst cekTop oTOOpakeHus. YToJl pa3BopoTa ceKTopa (3amaercs
napamMeTpoM YToJl pa3BopoTa) OTCUUTHIBAETCS OT HEKOTOPOTO HAYAJIbHOI'O HAMPABJICHUS; YTOJI MEKIY
HaYyaJIbHBIM HAIPaBJICHWEM M TOPH3OHTAJIBHBIM HaIlpaBJICHHWEM K IPaBOH CTOpPOHE SKpaHa 3ajaercs
napametpoM HauvanbHbiii yroa. O6a yria 3agatorcs B rpaaycax (0-360) 1 OTCUMTHIBAFOTCS 110 YaCOBOM
crpenke. Ha pucyHkax mokaszansl BapuaHThl oToOpaxkenusi ['D Top npu cienyronmx napamerpax (ciea
Hanpaso): 90 u 180, 180 u 270.

<D

Atpubyr Toammua onpenenseT TONIMMHY TOpa M 3agaercs Kak uumcio B auamnazone 0-100
(3HaueHuto o ymonmuanuro — 20, mpu 3HaueHuu O TommuHa Topa paBHa 1 px, mpu 3Hadenun 100 — 200
pX):

TonwmHa 20

Huxe nmokasan oJuH U TO ke TOp C pa3MepaMH OrpaHUUYUBAIOLIEro HpsiMoyronbHuka 90x90 px
IpHU CIIEeAYIOMKX 3HaueHusAx atpuoyrta Toammua (cnesa Hanpaso): 1, 10, 20.
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Mpynna '3 ‘'pacdukn’

B sty rpynny Bxonut equHctBeHHbIN ['D Tpeng = .
I'pauaeckuii ameMeHT pa3meniaercss B rpauueckoM ClI0e CTaHIapPTHBIM CIIOCOOOM.
I'D Tpena mpenHazHaueH I OTOOpakeHHMs] Ha rpaduke M3MEHEHMs 3HAUYEHUs MPHUBS3aHHBIX
apryMeHTOB BO BpeMeHH. [IpumepHblii Bu 5TOro rpaMueckoro 3JeMeHTa OKa3aH Ha PUCYHKE:
-

]
# G & [4 % 19/10/2004 12:26:35.102
100.0 - v
750 -
50.0
250
0.0 b
24.11.04 143357 143312 14:3%:27 14:39:42 14:3957
Eil% v & &< 5D D
Curve Pattern | Source Walue
Sin 34,9359
——FKanant? B0

o] fa¥;
Oxkno csoiict I'D conepxut Brnagku OcH. ceoiicTa ( =F) u Kpusbie ( ==).
Bxnagka OcH. ¢cBOicTBA NPECTaBICHA HA PUCYHKE:
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Property Walue

prientatiun Hornzontal
Background color [
B aze fant M5 Shell Dlg,2
Resizeable True
aption Trend 1
Girid

Usze True

Calar

Style
Legend

Show True

Font M5 Shell Dig.2
Cursaor color I
Time axe

Show True

Marks 4

Fange E0

Urits zEC
Walue awe

Markz 4

Show All ez
B uffer size 500

ATpubyr OpueHTalMsl ONpPEAEIseT TOPU30HTAILHOE UM BEPTHUKAIbHOE MOJ0KEHNUE BPEMEHHOM
IIKaJIbI HA TpaduKe.

J171s BOBMOKHOCTH U3MEHSTh pa3Mephl OKHA TPEHa B peaJbHOM BpEeMEHH MPeayCMOTpPEH aTpudyT
Macmrabupyemblii.

Ha3BaHue okHa TpeH1a MOXKHO 33/1aTh C MOMOIIbIO aTpulyTa 3aro10BoK.

Pasnen Cerka mo3BONSET C MOMOIIBIO CTAHAAPTHBIX MHCTPYMEHTOB HACTPOUTH LBET U CTHIIb
JUHUH CeTKU Ha rpaduke.

Paznen Jlerenaa ynpasisieT BUAMMOCTBIO JIET€HAbI IO IpaduKoM, a TakXkKe MO3BOJIIET HACTPOUTD
mpu@T 715 TEKCTa JIETEHIbI.

Paznen Och BpeMeHM COAEpKUT CIEAYIOLIE HACTPOUKY BpPEMEHHON OCH I'paduKa:

» Iloka3pIBaTh — IpU YCTAaHOBKE 3HaU€HUs | FUE MOANMCH BPEMEHHOM OCH BUHBI HA Tpa(UKe;

» Paz0uenne — onpezenser, Ha CKOJIbKO YacTell pa30uBaTh BUAMMYIO YacTh BpPEMEHHOH OCH;

» /Imanma3oHn — onpeessieT BUAUMBIA qUana3oH 3HadeHui BpeMenHoi ocu (0-100);

» EnMHUIBI — eIUHUIBI U3MEPEHU ramna3oHa. BeiOuparoTcs U3 MEHIO: CeKYH/1a, MUHYTA, Yac,
JeHb.

Paznen Ochb 3HaYeHHIl CONEPKUT CIEAYIOIINE HACTPOUKH OCH 3HAYCHHH rpaduka:

» Paz0uenne — onpezenser, Ha CKOJIbKO YyacTell pa30uBaTh BUAMMYIO YacTh OCH 3HAUYEHUI;

» Iloka3pIBaTh — 337a€T MapaMeTpbl BUIMMOCTU 3HAYCHU Ha ocU. BriOupaeTcs u3 MeHIo:

Shiow Al axes w

Only active
Al awes
Haone

ATtpubytr Bydep 3amaer KoIM4YeCTBO XpaHMMBIX B MaMATH 3HAUYE€HUN KPUBBIX ISl BHIBOJA Ha
sKkpaH B peasibHOoM BpemeHH (500-32000). Ecnu kpuBast oToOpaskaer 3nauenus apxuupyemoro B CITAJL
KaHaja, TO Ha rpaduK BBIBOISATCS BCE 3aMMCaHHbIC 3HAUCHIS U3 apXUBa.

s Toro, 4ToOBI MOTYYUTh Ha KpaHe rpaduk, HEOOXOIUMO J0OaBUTH XOTS OBl OJTHY KPUBYIO Ha
BKiIajgke Kpusble.

Jna nobaBneHuss KpuBOW (MM €€ yAaJieHUs]) MCIHOJb3YyeTCsl KOHTEKCTHOE MEHIO, BBI3bIBAEMOE
nakatreM 1K mpim Ha ctpoke Kpusble (v, cootBeTcTBeHHO, KpuBast).
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st penakTrpoBaHus CBOMCTB KPUBOU IPEAYCMOTPEHBI CIEAYIOIIME HHCTPYMEHTHI

» 3aroJ10BOK — Ha3BaHHUE KPUBOIL.

» IIpuBsizka — 3a1aHKe IPUBSI3KU KPUBOM K apryMeHTy sKkpaHa. [Ipu naxatuu JIK B taHHOM moste
Ha 9KpaHe MOSBJSIETCS CTAHJAPTHBIM TUasor BEIOOpa apryMeHTa.

» IBer — 3amaHue 1Bera KpuBoil; npu Haxatuu JIK B 3TOM moje Ha B3KpaHe MOSBISETCA
CTAHAAPTHBIN JHaJIor BIOOPA I[BETA.

» CTuiab JMHMM — 337aHue CTWId JuHUM; npu Haxarun JIK B 3TOM mosie BbIBOOUTCA
BBINIAJJAOIIUI CIIMCOK CTHJIEH.

» TosmuHa JMHUM — 33/1a€T TONIIUHY JMHUU KPUBOU B IIUKCEISX.

» Tun MeToK — onpeneisier, Hy)KHO JIM BBIAEIATh TOUKY Ha DKPAHE Ha KaX<JJOM TAKTE Iepecyera.
Tun BbIeIeHHs BEIOMPAETCs U3 MEHIO:

Twn reTok HeT meTok A

Het meTok,
|
=
+
»

» CTWJIb JIMHUM BHE T'PAaHML — CTUJIb JIMHUM IIPU NIEPEXO/e 3HAYEHUM MPUBSA3aHHOIO apryMeHTa
3a rpaHULIbl, 3a1aHHble aTpuOyTamu Make. 3HayeHue 1 MuH. 3HaYeHue; npu Haxkatuu JIK B aTOM mose
BBIBOJIUTCS CTAHJAPTHBIN CIIMCOK CTHIIEH;

» Makc. 3HaYeHHe — IPEIeIbHOE MAaKCUMAJIbHOE 3HaUYE€HUE KPUBOU;

» MuH. 3HayeHHe — IpeAeIbBHOE MUHUMAJIBHOE 3HaYE€HU € KPUBOM;

» UHTepnosiupoBanune — pu yCTAaHOBKE 3TOMY aTpuOyTy 3HadeHus | rue, rpaduk criakuBaercs
METOJIOM UHTEPHOJISLHUU.

[Tocne 3anycka B peaJlbHOM BPEMEHH C IOMOILBIO MaHEI WHCTPYMEHTOB MOXKHO HCIIOJIb30BATh
cnenyrone Hactporku ['D Tpenn:

s KHOIIKa BO3BpaTa K HCXOJHOMY MaciiTady TpeHaa;

K _ yBenmueHne. KHomka mMeeT Ba MOJOKEHUs] — Haxata U oTkata. [Ipu HaxkaTol KHOIKe
BKIIIOUEH PEKUM yBeIHUeHUsS — MpH HaxkaToi JIK HyKHO BBIIEIHTH MPSIMOYTOJILHBINA AHana3oH rpaduka
JUISL €r0 YBEJIMYEHHOI O IPOCMOTPA;

& — NepeMEeIIaTh IO TOYKaM;

£ _ HAcCTpOMKU KpuBBIX. [Ipu HaxaTuu >TON KHOIMKH BBIBOJUTCS IHAJIOT HACTPOWKH KPUBBIX
TpeHJa, uiaeHTUuYHbli Bkiagke Kpusble okHa CpoiicTBa o00bekTa. OKHO IIpeIHA3HAYEHO JJId
n00aBIIeHHsI/y1alIeHUs. KPUBBIX TPEHA, a TAK)KE U3MEHEHHSI UX HACTPOECK, B PeaJIbHOM BPEMEHH;

- IEePENTH K BpeMeHHOU MeTKe. IIpu HaxkaThyu Ha 3Ty KHOIKY IOSBJISAETCS IUAI0r0OBOE OKHO
BBOAa JaThl U BpeMmeHu. Ilocne nHaxkatus kHonku OK Ha TpeHJ BBIBOAMTCS MH(pOpMaLMs, HauUHAs C
YKa3aHHOI'O BPEMEHHU.

Ef — IIOKa3aTh IaHCJIb HWHCTPYMCHTOB. Ecimm xuomka He HaxaTa, MMaHC]ib MHCTPYMCHTOB HC
0oTOOpaXkaercs;

2

¥ _ YHJMKAaTOp CHHXPOHM3ALMH OTOOpaXkaeMblX JaHHBIX ¢ apxuBoM CIIAJ. Tlpu

. &
CHHXPOHM3AIIMA UKOHKA CTAHOBUTCS I[BETHOMN < ;

L u Lk o KHOIIKH IS Iepexo/ia 1o BpeMeHHOo# ocu rpaduka. COOTBETCTBEHHO K
HAYyajly, HAa IeHb HA3a/l, HA 4aC Ha3a/l 1 Ha 4ac BIepe/l, HA IeHb BIiepe/l, K KOHIY;

Jlns cMelieHns o ocsiM TpeHJa MO>KHO TaKKe UCI0JIb30BaTh JMHEUKH IPOKPYTKH.

YroObl B pealbHOM BpEeMEHH M3MEHUTh MacuTal 1o mo6oii u3 oceit Hano HaxaTh JIK B oOmactu
TpeHaa, a 3areM HaxkatueM coueTanus kinaBum CTRL+<crpeaku™> yctaHOBUTH TpeOyeMblil MaciiTal.

Mpynna 'S ‘NMpunbopsbr’

B sty rpynny Bxondar caenyromme ['9:
» Ion3yHok di<
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» CTpeaounslii npudop 2

I3 ’Iloa3ynok’

I'D MMoa3yHOK MCHOJIB3YETCS A 3aJaHus U/UITM HHAWKAIIMKA 3HaYEHUS MPUBSI3aHHOTO apryMeEHTa,
a TaKXKe IS WHIUKAIMK BBHITOJHEHUS 3aJaHHOrO YyCioBHs. [IpuMepHBIM BUI ATOTO TpaduUEcKOro
JJIEMEHTA [M0Ka3aH Ha PUCYHKE:

Atpubytsl I'D Iloa3yHok xoH@urypupyrorca Ha Bkinagke (OcH. cBoiicTBa) OKHa CBOMCTB
JAHHOT'0 TpaMueCKOro AIEMEHTA.
Bxnagka OcH. ¢BOMCTBA NPEICTABICHA HA PUCYHKE:
3|, Slider

ot
=

Property Wallue
Hide at Stat  False
tanitared Y alue 50
Controlled ' alue
Orientation Right
2D Effects
lider

L

Background

Frame

ATpubyTsl OTo0pakaemasi BeJJHUMHA 1 3aiaBaeMasi BeJIHYMHA ONPEeNioT QyHKIIMOHATBHOE
Ha3HaueHue [ 3.

YroObl I'D mHAMLMpOBaAJ 3HAUYEHUE IMPHUBS3AHHOTO ApPryMEHTAa WM BBHIMIOJHEHHE HEKOTOPOro
YCIIOBHUSI, HY’)KHO TUHAMHU3HPOBATH ero aTpuOyT OTodpaskaeMasi BeJIMYUHA).

[Ipu packpeiTM cnucka B paszfene KOHPUTYPUPOBaHHS aTpuOyTa 3agaBaemMasi BeJHYHHA
NOSBIIAETCS HACTpPOMKa BbIOOpa apryMeHTa, Yb€ 3HAUEHHWE IMOJIBYHOK OyJer 3ajxaBaTh Hpu paboTe B
pealbHOM BPEMEHHU.

Kox mocryma — xoxa jocrtyna Jijisi BO3MOXKHOCTH YIpaBlieHHs 3anaBaeMoii BenmuunHou (0-255).
[TpaBa Ha mgoCTym 3amarOTCs JJIs MOJb30BaTels B BHae Macku B pasaene Jdocrym / dopmbl kaHama
IMoab3oBarean. [lpu koppemsiiuu Macku C KOAOM JOCTyna (pe3yjbTaT MOOUTOBOIO JIOTHYECKOIO
YMHO)KEHHSI OTJIMYEH OT HYJIs) JOCTYII K YIPABJICHUIO pa3pelleH, B IPOTUBHOM ClIydyae — 3allpellieH.

Atpubyt IloJio:KeHMe MOJIByHKA 3aJaeT IIOJIO)KEHUE IIOJ3yHKAa OTHOCHUTEIbHO IIKAIbl U
COOTBETCTBYIOIIEE PACMOJIOKEHUE ITPUXOB U uKcesa Ha mkaine. Huxke mokasan oguH u TOT ke ['D co
creyomuMu 3HaueHusMu aTtpuOyta IloJioxkenme moJi3yHka (cineBa HampaBo): Cmnpasa, Ciesa,

Cgepxy, CHusy.
10 10
T7F = g
0 0 -
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B paznene 3D-a¢dexTsl mpu yctaHoBke atpubyty HMcemosab3oBaTh 3HaueHHS | rUe IBETOBas
[10JI0Ca U MOJI3YHOK NMpUHUMaIOT 00beMHbIN BuJ. Kpasi moJiocbl MoryT ObITh 3a7aHbl kKak KBaaparHble
nm Kpyrasie:

100 100
I 75
a0 50
e e 3D Effects
Ize True
0 0 Band Edges R ound

Jlna orobpaxkeHMs MOJ3yHKa Ha IIKaje HaJo0 yCTaHOBUTH aTpuOyTy HMcmoab3oBaTh B paszerne

IMoa3ynok 3nauenue True. ®opma nomynka (KBagpar =, TpeyrojibHUK ~ ‘, JloMHK T_), €ro IBET U
pasMep (B MUKCENAX) OMPEACISIOTCS COOTBETCTBYIOIIMMHE aTpuOyTamu. Jlauna pucku (%) Ha TOJI3yHKE
3a/1aeTcs B MPOIEHTaX OTHOCUTENIBHO pa3Mepa MoJ3yHKa.

Slider
ze True
Type Square
Calar
Size H
Hairline Length [%] a0

Paznen [losoca conepxut crenyromue aTpulyThl, ONpelesSoLIMe MapaMeTphl [IBETOBOM MOIO0CH
IKAJIbI:

Eand
ET True
"width 10
+High Scale Limit 100
£~ High Lirnit a0
+High Alarnn a0
+- High "W arming 70
- Low W arning alll
+- Low Alarm 30
+ Lawy Lirnit
+- Low Scale Limit 0
Color [Hw!, L'

Color [HA, Hw]. [, L)
Color (HL, HA) LA LU
Colar =HL, <LL I
Ji oToOpakeHus LIBETOBOM IOJOCHI ILIKAjJbl HY)XHO YCTaHOBUTh aTpuOyry Hcemoab3oBaTh
3HaueHue True (1mo yMosdaHuIo yctaHoBiieHO). Hibke moka3aHa 1kasa ¢ BETOBO M0JI0coil u 6e3 Hee:

100 — 100
75 ]

a0 — a0
23 — 23

] h’— ]

IIupuHa 1BETOBOM MOJIOCHI 331A€TCS B MUKCEISX.

[IBeToBasg mojoca UCHOJAB3yeTCS JJs IBETOBOM KOAMPOBKM HMHTEPBAJIOB  3HAYEHUU
oToOpakaeMmoii/3aqaBaeMoil BennuuHbL. [lo aHamorMum C KaHauoOM, HWHTEPBAJbl ONPENCISIFOTCS IMPU
MOMOIIM 3aJjaHus 6 TpaHull.

Jns pa3nmuyHbIX HHTEPBAJIOB MOXKHO 33/1aTh CBOM LIBETA HA I0JIOCE.

Paznen HIkana cogepXuT napameTpsl pa30MeHus U OAMUCEH MIKAJIBI.
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M arkz

ze True
Wwfidth 1
Text Calar ]
= Levell
Uze Triue
Partitiar 5
Length 12
Mumnbers True
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AtpubyTtsl llupuna (3T0T mapameTp 3a1aercs B nukcensix) u L{BeT onpenensioT COOTBETCTBEHHO
HNIMPUHY U I[BET LITPUXOB M TEKCTa MONMUCEel Bcex ypoBHeH pa3OueHus mkaiabl. ATpuOyr Lllupuna
OIpEENseT OJHOBPEMEHHO TOIIINHY KOHTYpa IIBETOBOM MOJIOCHI IIKAJIBI.

Jlns mkanel MOTYT OBITh 3a1aHbl 3 ypoBHs pa3OoueHud. s kaxa0ro ypoBHs (IpHHAAJIEKHOCTD K
YPOBHIO YKa3bIBa€T YMCJIO B HAUMEHOBAHUU pa3/ieiia) MOryT ObITh 3aJjaHbl CIIEAYIOLINE TapaMeTPhL:

» Ucnonb3oBaTh — IIpu yCTAaHOBKE 3TOMY aTpHOyTy 3HaueHus [rue pa3OueHHe TaHHOTO ypOBHS
UCIIOJIb3YeTCs, COOTBETCTBYIOLIME LITPUXH OTOOpakatoTCsl Ha IIKAJIE.

» Uncsio AesieHU — YHCIIO JICJICHUN TAHHOTO YPOBHSI.

» JlamHa WITpUXA — JUIMHA IITPUXA JAHHOTO YPOBHS (B IUKCENAX).

» Ilokazarp 3HaYeHHs] — IIPU YCTAaHOBKE 3TOMYy aTpuOyTy 3HaueHus 1rue oTtobpaxaroTcs
YHUCJICHHBIC 3HAYEHUS1, COOTBETCTBYIOLIME IITPUXAM JaHHOI'O YPOBHS.

» pudTt — wpudT, ucnoab3yemblil st OTOOpaXKEHUS YU CICHHbBIX 3Ha4Y€HUHN TaHHOTO YPOBHS.

» JlecATHYHBIC 3HAKH — KOJMYECTBO JECATUYHBIX 3HAKOB B UMCJICHHBIX 3HAYEHUSAX IAHHOIO
YPOBHSL.

Ecin atpubyry HMcnmoaws3oBars npucBoeHo 3HaueHue False, ocrtanbHbie aTpuOyThl AL 3TOrO
pa30MeHns UTHOPUPYIOTCS.

[Tpu KoHUTYpHpPOBaHUU 3TUX aTPUOYTOB HY>KHO YUUTHIBATh IIPUOPUTET YPOBHEN pa3OUeHUs:

» AtpubyT Umcao neaenuii N 3aaeT uucio J1el1eHU, Ha KOTOpoe pa30MBaeTcs KaxKJoe JelieHue
ommkaitiero 6osee Beicokoro ypoBHs (N-1 umm N-2) npu ero ucnonszoBanuu. Ecnu Hu onuH u3 6oiee
BBICOKHX YPOBHEH pa30MeHMs He ucnonb3yercs, aTpuOyT Umneso gesennii N 3a1aeT 4ucio JeleHui, Ha
KOTOpO€ pa30uBaeTcs BECh AMANA30H LIKaJbl.

I'3 ’Cmpenounwiii npuoop’

['D Crpesounslii npuéop mnpenHa3HaueH s OTOOpakeHHMsI TEKyIIero 3HaueHUs KaHaja.
L{BeroBas nonoca 3toro I'D oro6paxkaeT MHTEpBaJIbl 3HAUEHUH KaHAJIA.

Hwxe mokazansl Bkiajka OcH. CBOiCTBA U BUJ CTPEIOYHOTO MpUOOpa:
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Junamusupyembiii atpudytT OrTodpakaeMasi BeJIJMUMHA 33J1a€T 3HAUYCHUE JUII OTOOpa)KeHHs Ha
npudope.

ATtpubyt IloJioskeHMe 3a7aeT OPUEHTALMIO CTPEJNKU MpuOopa OTHOCHTEIBHO UIKAJbl H
COOTBETCTBYIOLIEE PACHOJIOKEHNE IITPUXOB M uKucen Ha mkaine. Huxe nokasan oguH u tot ke ['D co
cnenyromumu 3HaueHusiMu atpuOyTa IloJio:xkenue (cnesa nHamnpaso): Ilo nenrpy, Cnpaa, CieBa.

Temnepatypa Temnepatypa Temneparypa
10 60 go 100 0 20
60 o y, 40

20 \{pa,u, g0 40 Mpag I'pa};g/ 60
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YroJ pa3BopoTa IIKajabl MOKET IPUHUMATEL 3Ha4YeHus OT 45 10 135 rpaxycos:
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Paznen 3arosoBok comepHUT aTpuOyThI JJIsi CTAaHAAPTHBIC HACTPOMKH TEKCTa 3arojioBKa, €ro
1Bera u mpudTa.

Caption
Text Ternepatypa
Colar ]
Font Arial, 10

Paznensl Ilosoca u lllkana umerot atpudyThl, aHasnoruuusie aTpudytam I'D [Moa3zyHok.
B paznene Yka3zareib MOXXHO YCTaHOBUTH IapameTphl CTpENkW, Takue kak ToamuHa, [Ber u
LBeT ocHoBanus. TosmuHa CTPEIKK 3aa€TCS B MTUKCESIX.
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[Ipu nmomomm pazaena MHANKATOP MOXKHO PACHOJIOKUTHh HA ['D MHAMKATOP TEKYIIEro 3HaYEHUS.
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Paznenst @on u PaMka ¢ MOMOIIBIO CTaHJAPTHBIX MHCTPYMEHTOB TO3BOJISIIOT PEAAKTHPOBATH
BHewmHu| Bug I'0.
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JonoTHUTEILHBbIE CBeleHUsl Ui Oosee riryOokoro m3ydenwsi o pabore B cpene TRACE
MODE 6 HaxomsTcs B CIpaBOYHOM MOCOOMHU HAa PYCCKOM SI3BIKE, BKJIIFOUCHHOM B COCTaB 3TOW CHCTEMBI
(Mento CnpaBka — Cojep:kanue).

Teneppr HEOOXOIMMO U3YUYUTh OCHOBHBIE JEHCTBUS MO CO3JAHUIO U PEIAKTHPOBAHMIO MPOEKTOB
aBTOMAaTU3allMd B COOTBETCTBUM C BBIJAHHBIM [PENOJABAaTE]IEM BapUAaHTOM U  YKa3aHUIMH,
coaepxkarmmucs B ¢aine YueOunuk mo TRACE MODE 6 Bapuant X-Y. doc, rme X-Y — HOMep
BBIJIAaHHOTO BapHaHTA.

BapuanTt cocrout u3 nByx uvacreil (X-Y): mepBas — oOmast st Bapuanta X, Bropas (Y) —
UHAUBUAYaIbHAs JJIS KaX/I0T0 CTYIEHTA.

Co3nanHblil B Xo7e U3yueHus 3Toro (aiina ceoit mpoekT ACY ciiefyeT npe1ocTaBUTh MPH 3aLIUTE
nabopaTopHOI pabOTHI.

KoHnTpoJibHBIE BONIPOCHI
CrpykTtypa u coctaB cucreMsl T RACE MODE 6.
Ocnosuble nousatus cucreMsl T RACE MODE 6.
I'paduueckue sstementsl cuctembl TRACE MODE 6.
[Topsimok paGoTHI C pa3IMUHBIMU penakTopamu, Bxoasimumu B coctaB TRACE MODE 6

PN E
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®I'OC BO B yacTtu cojepskaHusi ¥ YpOBHSI TOJTOTOBKH BBITYCKHUKOB HarpaBJie-
Hus noarotoBku 15.03.04 «ABToMaTu3arusi TEXHOJIOTHIECKUX MPOIECCOB U TPO-
U3BOJICTBY.
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BBEJAEHUE

Jucnumimza « IHTerpupoBaHHbBIE CUCTEMBI IPOEKTUPOBAHMS U YIIPABICHUS»
CTaBUT CBOEH 11es1bi0 (POPMHUPOBAHUE CIEAYIOIIMX KOMIIETEHUUUA Oynymiero Oaka-

JaBpa mo HampabiieHuto noarotoBku 15.03.04 — ABromaTtuzanus TEXHOJOTHYE-

CKHUX IMTPOLECCOB U IMMPOU3BOJCTB.

Kon, popmynupoBka
KOMIIETEHLIUU

Kon, popmynupoBka
UHANKATOpa

[Inanupyemslie
pe3yabTaThl 00y4eHUs 1O
JTUCHUILUIMHE (MOYIIIO),
XapaKTePU3YIOIINe
sTanbl GOpMUPOBAHUS
KOMIIECTCHIIUM,
WHUKATOPOB

ITK-2. CriocoGeH y4act-
BOBaTh B paboTax Mo
pacueTy U IpoeKTUpPOBa-
HUIO CPEJICTB U CUCTEM
aBTOMAaTHU3al1u C UC-

N-1nk-2 PaccunteiBaer
U MPOCKTUPYET CPENICTBA
Y CUCTEMBI aBTOMATH3a-
IIUU B COOTBETCTBUH C
TEXHHUYCCKUM 3aJ]aHHEM.

[IpoexTupyer cucremy
aBTOMAaTH3al1U B COOT-
BETCTBUU C TEXHUYECKU
3a/IaHUEM C UCII0Ib30Ba-
Huem SCADA-cucrem

M0JIb30BAHHEM COBpE-
MEHHBIX HH(OpPMAIMOH-
HBIX TEXHOJIOTUM, METO-
JIOB ¥ CPEJICTB IIPOCKTH-
pOBaHUSI.

['aBHBIMU 3a7]a4aM¥ JUCHUIUIMHBI SBJSIOTCA: O3HAKOMJIEHUE CTYACHTOB CO
CTaAUsIMHM U dTallaMH MPOCKTUPOBAHUS CUCTEM aBTOMATHU3allUM U YIPABJICHUS, C
POEKTHON JOKYMEHTallMel; MPUOOpETeHHE MPAKTUYECKUX HABBIKOB MPOEKTUPO-
BaHMS CUCTEM aBTOMATHU3ALIMU U YIIPABJICHUS.

B pe3ynbrare 0OCBOCHHS AUCHUIUIMHBI CTYICHT JI0JIKEH:

3HATh:

® [POTPECCUBHBIE METOABI JKCIUTyaTalldd CPEJICTB TEXHOJOTMYECKOTO
OCHAILICHUS, aBTOMATH3AllUH U YIIPABIICHHS TPOU3BOJCTBOM B OTPACIIH;

® CTaHJapTbl, MECTOAUYCCKNC U HOPMATUBHLIC MAaTCpHajbl, COIIPOBOXIAa-



IOIUE TPOCKTUPOBAHUE TPOU3BOACTBA M IKCIUTYaTaIUIO CPEICTB TEX-
HOJIOTUYECKOT'0 OCHAIIICHHS], aBTOMATHU3AIIMU U YIIPABIICHUS;
® TIPUHITUIIBI, METOJBI M CIOCOOBI KOMIUICKCHPOBAHHS AamlmapaTHBIX U
MPOrPaMMHBIX CPEACTB TPH CO3JaHUU CHCTEM aBTOMATH3aIUu U
YIIPaBJICHUS,
BJIA/IETh:
® COBPEMEHHBIMH METOJAaMHU TMPOCKTUPOBAHUS TEXHOJIOTUUYECKHX IPO-
IIECCOB, pa3pabOTKX CUCTEM aBTOMATU3AIIMU U YIPABICHUS C MUCTIOJb-
30BaHMEM KOMITHIOTEPHON TEXHHKHU;
® METOJaMH PAIMOHAILHOTO BBIOOpA CPEACTB TEXHOJIOTHYECKOTO OCHA-
IIICHUS, aBTOMATH3AINK U YIIPABJICHUS JIJISl POU3BOJCTBA U3ICIHI OT-
pacnu;
® METOJaMH OCYIIECCTBICHHUS TEXHHYECKOTO KOHTPOJ, pa3pabOTKH TeX-
HUYECKON JOKYMEHTAINH, B TOM YHCJIE TTO COOTIOCHUIO TEXHOJIOTHYE-
CKOM JHUCIUIUIMHBI B YCIOBUSX JIEUCTBYIOIIETO MPOU3BO/ICTBA.
Metonuueckne ykazaHUs TMpeAHA3HAYEHBI U1 BBIMTOTHCHHUS CaMOCTOSTEIh-
HOUM pabore mo aucnuiuimHe «VHTerpupoBaHHBIE CHCTEMbI MPOCKTUPOBAHUS U
yrpaBiaeHus» ¢ yderoM Tpeboanuit ®I'OC BO gyt HampaBiieHHs TOJATOTOBKU
15.03.04 — ABromaTuzanus TEXHOJOTHYECKUX IMPOIIECCOB U MPOM3BOACTB. OHH
CIOCOOCTBYIOT JIydIlIEeMy YCBOEHHUIO CTYACHTaMHU TEOPETHUECKHX TOJOXKCHHH U
oOecreunBaeT NPUOOPETCHNE MPAKTUYECKUX HABBIKOB MO MCCIIECIOBAHUIO dJIEMEH-

TOB U CUCTCM daBTOMATHYCCKOI'O PCTYJIUPOBAHUA U YIIPABJICHUA.



1. OBIIASI XAPAKTEPUCTUKA CAMOCTOSITEJIbHOM PABOTBHI
OBYYAIOIIIUXCA ITPU U3YYEHUU JUCHUIIJIMHBI
«MHTEI'PUPOBAHHBIE CUCTEMbI ITIPOEKTUPOBAHUSA U
YIIPABJIEHU S »

CamocrostenbHas padora ctyaeHToB (nanee — CPC) sBusieTcss HeoTbemJie-
MOH COCTaBJISIIOIIEH O0pa3oBaTEIbHOTO Mpollecca B YHUBEPCUTETE U SBIISACTCS
oOs3aTenbHOM i Kaxaoro cryaeHta. OcHoBHas 1enbs CPC — ocBoeHue B TOJI-
HOM 00beMe o0pa3oBaTeIbHOW MpOrpaMMbl U MOCIEAOBaTeNbHOE (POPMUPOBAHKE
KOMIETeHIMH 3(PPEKTUBHON CaMOCTOATEIbHONW MpOQecCHOHATbHOU (IIpaKTHye-
CKOM M Hay4HO-TEOpEeTUYECKOM) nedarenbHOCTH. CamocTosiTeNnbHas paboTa KOH-
KpETHA 10 CBOEH MPEAMETHON HAIPABICHHOCTH U COMPOBOXK/IA€TCSl HEMPEPHIBHBIM
KOHTPOJIEM U OLIECHKOM €€ PE3YJIbTaTOB.

KonundecTBo 4acoB, OTBOAMMOE Ha CAMOCTOSATEIbHYIO padOTy, ONpEaeNsieTcs
y4eOHBIM TJIAaHOM HampasyieHus noaroroBku 15.03.04.

ConepkatrenbHO caMocTosATeNbHAsE paboTa cTyaeHToB omnpeneisiercs OI'OC
BO wnamnpaBnenuss noarorosku 15.03.04, mporpamMmoit U yueOHO-METOAMYECKUM
KOMIUIEKCOM JTUCHUIUIMHBI «MHTErpupoBaHHBIE CHUCTEMBI MPOCKTUPOBAHUSA U
YIIPABJICHUS.

Mertonuka OpraHM3aIlii CaMOCTOSITENBHOW PabOThI CTYIEHTOB 3aBUCUT OT
CTPYKTYpBI, XapakTepa U 0COOCHHOCTEN AUCHUIUINHBI « THTEerpupoBaHHbIE CHUCTE-
MBI TIPOEKTHPOBAHUS ¥ YIIPABJICHH», 00hEMa YacOB Ha €¢ M3y4YCHHE, BUAA 3aja-
Huid s CPC, uHIUBUIYaIbHBIX BO3MOXKHOCTEH CTYJICHTOB U YCIIOBHM Y4eOHOM
NEeSATENbHOCTH.

@DopMBbI CaMOCTOATEIILHON pabOThI CTYJIEHTOB OIPEACIIIOTCS COJEpPKaHUEM
TUCUUIUIUHBL «IHTErpupOBaHHBIE CUCTEMBI MPOEKTUPOBAHUS M YIPABICHUS,
CTEMEHBIO TOJITOTOBIEHHOCTH CTYAEHTOB. OHU MOT'YT OBITH TECHO CBSI3aHBI C TEO-
PETUYECKUM KYpCOM M MMETh Y4EOHBIM WM y4eOHO-HCCIEI0BATEeIbCKUN Xapak-

Tep. PopMy camMoOCTOATETHLHOM pabOTHI CTYJAEHTOB omnpeaessioT kadeapa UCOA



pu pa3paboTKe MPOrpaMMbl JTUCHUILINHBI «HTErpupOBaHHBIC CHCTEMBI IIPOCK-
TUPOBAHUS U YIIPABIICHUS.
CamocTosiTennbHass paboTa MOXKET OCYIIECTBIATHCS WHIWBUIYATHHO WA
rpynnamMu CTYJICHTOB B 3aBUCUMOCTH OT €)M, 00beMa, KOHKPETHOM TEeMaTUKH ca-
MOCTOSITEIILHOM paOOTHI, YPOBHS CIOXHOCTH, YPOBHS YMEHHH CTYJICHTOB.
CPC, He mpemycMOTpeHHass 00pa30BaTeIbHOM IpOrpaMMoM, Y4eOHBIM IIjia-
HOM M Y4COHO-METOJIUYECKUMH MaTepuajaMH, PAaCKPHIBAIOIIMMH M KOHKPETHU3H-
PYIOIIMMH UX COJIEP)KaHHE, OCYIIECTBISIETCS] CTyJIEHTaMU WHUIIMATUBHO, C LEIBIO
peay3aiuy COOCTBEHHBIX YYCOHBIX M HAYYHBIX HHTEPECOB.
B ydeOHOM mporiecce BBIACISIOT ayIUTOPHYIO M BHEAYIUTOPHYIO CaMOCTOS-
TeJIbHYIO padoTy.
AynuTopHas camocTosTenbHas pabora mo pucnuiuiiae «HTEerpupoBaHHBIC
CHUCTEMBI MPOCKTUPOBAHUS W YIPABIEHUS» BBITIOJIHACTCS HA yYCOHBIX 3aHATHIX
(JIeK1usIX, JJabOpAaTOPHBIX 3aHATUSIX U KOHCYJBTAIIMAX) O] PYKOBOJICTBOM IPEIIO-
JaBaTENs | 110 €0 33JJaHuTO.
BreaynuTopHas camocTosTeNnbHas paboTa CTY/IEHTOB BBITIOJIHSIETCS BO BHEa-
YAUTOPHOE BpEMs IO 33JaHUI0 M TPU METOAMYECKOM PYKOBOJCTBE M KOHTPOJIC
npernojaBaTens, Ho 0e3 ero HernocpencTseHHoro yaactus. CPC Bkirodaer B ceOs:
® [IOATOTOBKY K ayJUTOPHBIM 3aHATHUSAM (JIEKIIMOHHBIM M J1a00OpaTOPHBIM) U
BBITIOJTHEHUE COOTBETCTBYIOIINX 3aJaHUH;

® paboTy HaJ OTIEIHHBIMU TEMaMHU YU4E€OHBIX TUCIUILINH (MOIyJel) B CO-
OTBETCTBHUU C yICOHO-TEMaTHUYECKUMHU TUTAHAMH,

® BBINOJHCHUE KOHTPOJIBHBIX PaldoT;

¢ IIOATOTOBKY KO BCECM BHIAM KOHTPOJIBHBIX HCIIbITAHUH.

1.1. IloaroroBka K JeKIUAM

I'maBHOE B nepuoa ImoAroToBKHU K JICKIIMOHHBIM 3aHATHAM — HAYUHUTBCA MC-

TOAaM CaMOCTOATCIBbHOIO YMCTBCHHOI'O TpyAdd, CO3HATCJIbHO pPa3BUBATbL CBOU



TBOPYECKHE CIIOCOOHOCTH U OBJIaIeBaTh HaBbIKAMU TBOpPYECKOW padoThl. st 3T0-
ro HeoOXOJMMO CTPOro COOJIOJaTh JUCIUIUIMHY y4eObl W ToBeaeHHs. YeTkoe
IJIJAHUPOBAHUE CBOETO pabodyero BPEMEHM M OTAbIXa SIBISAETCS HEOOXOINMBIM
YCIIOBUEM ISl YCTICIITHOM CaMOCTOSATENIbHON paboThl. B OCHOBY €ro HY»KHO TOJIO-
KUTh pabouKe MPOrpaMMbl U3y4aeMbIX B CEMECTPE AUCIIUIUIHH.

Kaxnomy CTyneHTy cCleayeT COCTaBIISITh €KEHEACIbHBIA U CEMECTPOBBIN
IJIaHbl pabOThI, a TaKXKE IJIaH Ha KaKIbId padounii aeHb. C Beuepa Bceraa Hajo
pactupenensaTh padoTy Ha 3aBTpAIIHHUM JIeHb. B KOHIIE KaXXIoro AHS Iienecooopas-
HO MOJIBOJUTH UTOT PabOThI: THIATEIBHO MPOBEPUTH, BCE JIM BHINIOJIHEHO 110 HaMe-
YEeHHOMY IIJIaHy, He ObUIO JIM KaKUX-THO0O0 OTCTYIUICHHUH, a eciau ObUIH, M0 KaKou
IpUYMHE 3TO mpousouuio. HyKHO OCyIIeCTBIATE CAaMOKOHTPOJIb, KOTOPBIN SIBIIS-
eTcsi HeoOXOIMMBIM YCIIOBHEM YCHENTHOW y4eObl. Eciin 4TO-TO OCTanoch HEBbI-
MOJIHEHHBIM, HEOOXOJIUMO M3BICKATh BpeMs JUIsl 3aBEPIICHUS 3TOW YacTH paboThI,
HE YMEHbIIIasg 00beMa HeJIeJIbHOTO MJIaHa.

Crnymianue 1 3anuch JEKIUN — CJIOKHBIA BUJT By30BCKOM ayJUTOPHOMN pabo-
Tbl. BHUMaTenpbHOE CllylllaHuEe W KOHCIIEKTUPOBAHHUE JIEKUIUM MPENoaraet WH-
TEHCUBHYIO YMCTBEHHYIO JESTEIBLHOCTH CTyleHTa. KpaTkue 3amucu JIeKIUM, uX
KOHCIIEKTUPOBAHUE MOMOTaeT YCBOUThH ydeOHbIN Marepuasi. KoHCHeKT sBisercs
MOJIE3HBIM TOT'/Ia, KOTAA 3alIMCaHO CaMO€ CYILIECTBEHHOE, OCHOBHOE U CAEIAHO ITO
caMHM cTyAeHTOM. He Hamo cTpemMuThes 3anucarh JOCIOBHO BCHO JIEKIMIO. Takoe
«KOHCTIEKTUPOBAHKE» MPUHOCUT OOJIBIIE Bpe/ia, YEM MOJIb3bl. 3alUCh JEKUUNA pe-
KOMEHJTyeTCSI BECTH TI0 BO3MOXKHOCTH COOCTBEHHBIMH (popmynupoBkamu. Kema-
TEJIBHO 3aIUCh OCYLIECTBIATh HA OJJHOM CTPAHUIIE, a CIECIYIOIIYIO OCTABIAThH IS
MPOpadOTKH Y4EOHOTO MaTepralia CaMOCTOATENILHO B JIOMAIIIHUX YCIIOBUSIX.

KoHcrekT nekuuit gydiie mojapasaeisaTh Ha MyHKTHI, maparpadsl, coOmroaas
KpacHYI0 CTPOKYy. DTOMYy B OOJBIION CcTeneHu OyayT CIOCOOCTBOBATH ITYHKTHI
nJiaHa JISKIUHU, TPeaJIoKeHHbIE npenoaaBaresisaM. [I[puHuunuaisHbie MecTa, onpe-
nenenusi, GopMyIlibl U JPYroe CienyeT COMpPOBOXKAATh 3aMEUAHUSIMH «BaXKHOY,
«0c000 BaXXHO», «XOPOILIO 3aMIOMHUTH» U T.N. MOXKHO AeNaTh 3TO U C TOMOUIBIO

Pa3HOLIBETHBIX MapKepoB WM pydek. Jlydme ecau oHM OyayT cOOCTBEHHBIMH,
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YTOOBI HE MPUXOUIOCH MPOCUTH UX Y OJTHOKYPCHUKOB U TEM CaMbIM HE OTBJIEKATh
ux Bo Bpems Jjekiuu. llemecooOpaszHo pa3paboTaTh COOCTBEHHYIO «MapKorpa-
¢buro» (3HaUKU, CUMBOJIBI), COKpalieHus cioB. He mumiHuM Oynetr U u3ydeHue oc-
HOB creHorpaduu. Paboras Haj KOHCIEKTOM JIEKIIMW, BCErjla HEOOXOIUMO HC-
MI0JIb30BaTh HE TOJBKO YU4€OHUK, HO M Ty JIATEPATypy, KOTOPYIO JOMOJHHUTEIHHO
pexomMeHIoBal JeKTop. MIMeHHO Takasi cephe3Hasi, KporoTjiuBas paboTa C JIeKIIU-

OHHBIM MAaTCprajoOM I1O3BOJIUT FJ'IY6OKO OBJIAJACTh 3HAHUSIMU.

1.2. lonroroBka K J1a60paTOPHBIM 3aHATUIM

J1st Toro 4To0BI JIabopaTOPHBIE 3aHATHS TPUHOCKUIIN MaKCUMAIbHYIO TI0JIb3Y,
HEOOXOUMO TOMHUTh, YTO YIpPaXKHEHUE W PEIICHUE 3aJad MPOBOJATCS MO pac-
CMOTPEHHOMY Ha JIEKLIUSX MaTepUally U CBsI3aHbl, KaK MPaBUJIO, C JIETAJIbHBIM pa3-
OOpOM OTJZIEJIbHBIX BOMPOCOB JIEKIMOHHOTO Kypca. Creayer MoIuepKHYTh, YTO
TOJIBKO MOCJIE YCBOEHHUS JIEKIIMOHHOTO Marepuala C OMPEIeTCHHON TOUKHU 3PEHUS
(a MMEHHO C TOHM, C KOTOPOI OH M3JIaraercsl Ha JIEKIUAX) OH OyJeT 3aKpenysThCs
CTYJIEHTOM Ha JJa0OPAaTOPHBIX 3aHATUAX KaK B PE3yJbTaTe OOCYX ACHUS U aHAIHM3a
JICKIIMOHHOTO MaTrepualia, Tak U C MOMOIIbIO pelieHus] TPOOJIEMHBIX CUTYaIlUH,
3amad. Ilpu 3TUX yClIOBUSIX CTYJAEHT HE TOJHKO XOPOIIO YCBOMT MaTepuai, HO U
HAaY4YUTCSl MPUMEHSTh €r0 Ha MPAKTUKE, a TAKXKE MOIYYUT JIOMOJIHUTEIbHBIN CTH-
My (M 3TO OYEHb BaXKHO) JIJIsl aKTUBHON MPOPAOOTKH JIEKITUH.

[Ipu caMOCTOSITETPHOM PEIICHUH 3a/1a4 HY>KHO OOOCHOBBIBATH KaXIBIA dTaIl
pEUIEHUs, UCXOI U3 TEOPETUUECKUX MOJ0KEHUN Kypca. Eciii CTyleHT BUAUT He-
CKOJIBKO ITYTE€H pelieHus MpoOaeMbl (3aa4r), TO HY)KHO CPaBHUTh UX M BBIOPAThH
caMblii panuoHanbHbIA. [lone3HO 10 Havana BBIYMCICHUNW COCTABUTH KpaTKUU
IJIaH perieHus npodsieMsl (3agaun). Pemenue npoOieMHBIX 3a/1a4 WIH IPUMEPOB
ClIelyeT u3JaraTh MOAPOOHO, BRIUMCICHHUS PaACIojiaraTh B CTPOTOM MOPSJIKE, OT-
Jiessisi BCIIOMOTaTeIbHbIE BBIYUCIICHUSI OT OCHOBHBIX. PerieHust mpu HeoOXoaumo-

CTHU HYXHO COIIPOBOXKAATH KOMMCHTAPUAMHU, CXEMAMH, YCPTCIKAMU U PUCYHKAMH.



CrnenyeT MOMHHTB, UYTO PEIICHHE KakKJAoW ydyeOHOW 3aJaud JOJIKHO JIOBO-
JUTHCS 1O OKOHYATEJILHOTO JIOTHYECKOr0 OTBETA, KOTOPOTr'o TPeOyeT yCIOBUE, U TI0
BO3MOXKHOCTU C BbIBOJIOM. [loiyueHHBIH OTBET CleAyeT MPOBEPUTH CIIOCOOAMH,
BBITEKAIOIIMMH W3 CYIIECTBAa JMaHHOM 3amaur. [lone3Ho Takke (€ciam BO3MOIKHO)
peraTh HECKOJIBKUMU CIOCO0OAMU U CPAaBHUTH MOJTYyYEHHbIC pe3yibTaThl. Pelenue
3a/1a4 JJAaHHOTO THUIIa HY)KHO MPOAOJIKATh O MPUOOPETEHUS TBEPIbIX HABHIKOB B

WX PELICHUH.

1.3. CamocTosiTe1bHOE M3yYeHHEe MAaTepHaJia TeM

KoncnekT — Hamnbosee coBepIlieHHas B Hanbosee ciokHas (opMa 3arucCH.
CnoBO «KOHCHEKT» MPOUCXOIUT OT JIATHHCKOTO «CONSPECtUS», 9To 03Ha4aeT «00-
30p, U3NIOKEHUE». B MpaBUiIbHO COCTaBICHHOM KOHCIIEKTE OOBIYHO BBIJIEJICHO Ca-
MO€ OCHOBHOE€ B M3y4a€MOM TEKCTE, COCPEJOTOYEHO BHMMaHWE Ha Hambolee Cy-
IIECTBEHHOM, B KPaTKHX U YETKUX (POpPMYyTUPOBKax 0OOOIIECHBI BaXKHBIE TEOPETU-
YECKHUE TOTOKCHHS.

KoHcrnekT mpezacTaBiser co00il OTHOCUTENTHHO MOAPOOHOE, MOCIEI0BATEb-
HOE M3JI0KEHHE COJIepKaHus MpounTaHHOro. Ha mepBhIX mopax 1enecoo0pa3Ho B
3aMmucsIX OJMKe IePKATHCSA TEKCTY, MPUOETasi 3a4acTyio K IPSIMOMY IIUTHPOBAHUIO
aBTopa. B manpHeiimem, mo Mepe BhIpaOOTKH HABBIKOB KOHCIIEKTUPOBAHUS, 3AIICH
OyIyT HOCUTH 00Jiee CBOOOHBIN U CXKATBIN XapaKTep.

KoHcrekT KHUTH OOBIYHO BENETCS B TETpaaud. B caMoM Hauaje KOHCIIEKTa
yKa3bIBaeTCcs (paMIluIds aBTOpa, MOJHOE Ha3BaHWE TPOM3BEACHWS, M31aTEIbCTBO,
roJ ¥ MecTo usnanus. [Ipu nutupoBanuu o0s3aTEIbHAS CChIIKA HA CTPAHUITY KHH-
riu. Ecnu nurara B3dTa M3 coOpaHusi COYMHEHUM, TO HEOOXOIUMO YyKa3aTh COOT-
BeTcTByIommii ToM. ClleyeT MOMHUTH, YTO YETKas CChUIKA HAa WCTOYHHK —
HEMPEMEHHOE MPaBUJIO0 KOHCIEKTUPOBaHUS. EcCiM KOHCHEKTUpYETCs CTaThs, TO
yKa3bIBaeTCs, I/I€ U KOT/la OHa ObljIa HarevyaraHa.

KoHcrnekt moapasnesnsieTcss Ha 4acTH B COOTBETCTBHM C 3apaHee MpPOTyMaH-

HBIM IIJIAHOM. HYHKTBI IIJIaHa 3aIlMChIBAIOTCA B TCKCTC HMIIM Ha IIOJIAX KOHCIICKTA.
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[Tucarh ero pekoMeHyeTcsl YeTKO M pa300opUyMBO, TaK KaKk HEOpekHas 3aluch C
T€YEHUEM BPEMEHH CTAaHOBUTHCS MAJIOMOHSATHOM JiJis ee aBTopa. CyllecTByeT Ipa-
BHJIO: KOHCIIEKT, COCTABIICHHBINA IS ceOsI, MOJDKEH OBITh IO BO3MOXKHOCTHU HAaITH-
CaH TakK, YTOOBI €T JIETKO MPOYUTAT U KTO-TUOO0 IPYTOW.

®opMbl KOHCTIEKTa MOT'YT OBITh Pa3HBIMHU U 3aBUCSIT OT €r0 IIEJIEBOr0 Ha3Ha-
yeHus (M3ydYeHHEe MaTepuaia B II€JIOM WM IO/ ONPECICHHBIM YIJIOM 3pPCHHS,
MOATOTOBKA K JIOKJIaay, BHICTYIUICHUIO HA 3aHSATUM M T.]1I.), @ TAaKXKE OT XapakTepa
npousBeneHus: (MoHorpadusi, cTaThs, JOKYMEHT U T.m.). Eciau peub uaer mpocTo
00 U3JI0KEHUHU COJIep)KaHUsS padOThl, TEKCT KOHCIIEKTa MOXKET OBITh CILIOIIHBIM, C
BBIIETIEHUEM OCO00 BaKHBIX TIOJOXKECHHM TOMYEPKUBAHUEM WM PA3TUIHBIMU
3HAYKaMH.

B cnydae, korma He OrpaHUYHBAIOTCS TIEPEIOKEHUEM COACPKAaHUS, a PUKCH-
PYIOT B KOHCIIEKTE M CBOM COOCTBEHHBIE CYXKJICHHS 10 JAaHHOMY BOIIPOCY WJIU JIO-
MOJIHSIFOT KOHCIIEKT COOTBETCTBYIOIIMMH MaTepuajlaMi UX APYTHX HCTOYHHUKOB,
cienyeT OTBOAUTH MECTO JJIsi TaKOro poja 3amuceid. PekoMeHmyeTcs paslieliuTh
CTPaAHUIIBI TETPAIM ITOMOJIaM I10 BEPTUKAIN U B JICBOH YaCTH BECTH KOHCIICKT MPO-
U3BEJCHUA, a B MIPaBOil CBOM JOMOJHUTEIbHBIC 3alUCH, COBMENIAs UX MO COAep-
YKaHHUIO.

KoncnektupoBanuie B OoJbllie Mepe, 4eM JAPYyrue BUJIBI 3alucel, oMoraeT
BbIpA0aThIBAaTh HABBIKM MPABUJIHLHOTO M3JIOKEHUS B MUCHMEHHOU (hopMe BaKHBIC
TEOPETUUECKUX U MPAKTUUYECKHUX BOIPOCOB, YMEHHUE YETKO MX (OpMYJIHUpPOBATH U
SICHO M3JIaraTh CBOUMH CJIOBAMH.

Takum oOpa3oM, COCTaBJICHHE KOHCIIEKTa TpeOyeT BIYMYHUBOH pabOTHI, 3a-
TPaThl BPEMEHH U TPy/Aa. 3aTO BO BpeMs KOHCIEKTHPOBAHUS IPUOOPETAOTCS 3HA-
HUS, co3aercs GOH I 3aluCei.

KoHcrmekT MOXeT OBITh TeKCTyaJIbHBIM WJIM TEMaTHUYeCKHM. B TekcTyaapHOM
KOHCIIEKTE COXPaHSIETCS JIOTUKA U CTPYKTYpa U3y4aeMoro Mpou3BeICHHUs], a 3aIUCh
BEJIETCS B COOTBETCTBUH C PACIIOI0XKEHUEM MaTepuaia B KHUTE. 3a OCHOBY TeMa-
TUYECKOT0 KOHCIIEKTa OepeTcs He TIJIaH MPOU3BEACHUS, a COJIepIKaHUE KaKOM-T100

TEMBI WJIA TTPOOJIEMBI.
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TekcTyalbHBIN KOHCIIEKT JKEJIATEJIbHO HAYMHATh I10CJIE TOrO, KaK BCA KHUTa
IpOYUTaHa U IPOAYMAHA, HO 3TO, K COXKAJICHUIO, HE BCErla BO3MOXKHO. B nepByro
ouepeib HEOOXOAMMO COCTaBUTh IUIAH MPOU3BEICHUS MMCbMEHHO WJIM MBICIEHHO,
MOCKOJIBKY B COOTBETCTBHM C 3TUM ILIAHOM CTPOMTCA JanbHenmas padora. Kon-
CIIEKT BKJIIOYAET B C€0s TE3UCHI, KOTOPBIE COCTABIAIOT €ro ocHoBY. Ho, B oTimune
OT TE€3UCOB, KOHCIIEKT COJAEP/KUT KPATKYIO 3alMCh HE TOJIBKO BBIBOJOB, HO M JIOKa-
3aTeNbCTB, BIUIOTh 10 (akThuecKoro marepuana. MlHaye roBopsi, KOHCIEKT — 3TO
pacIIMpEHHbIE TE3MCHI, JOMOJHEHHBIE PACCYXACHUSAMU M JOKAa3aTEIbCTBAMM,
MBICIISIMU ¥ COOOPaKEHUSIMU COCTABUTEIIS 3aIIUCH.

Kak npaBuiio, KOHCIEKT BKJIFOYAET B C€0s1 U BBIITUCKHU, HO B HETO MOT'YT BOUTH
OTJEJIbHbIE MECTa, LIUTUPYEMBIE JIOCJIOBHO, a TAKXK€ (PaKThl, MPUMEPHI, LHUPPHI,
TaOJMUIBI U CXEMBI, B35ThIe W3 KHUTU. CiexyeT MOMHUTH, YTO paboTa Haja KOH-
CHEKTOM TOJbKO TOr/a OyIeT TBOPYECKOH, KOrja OHa HE OrpaHHuY€Ha TEKCTOM
U3y4aeMoro npousseneHus. Hy)KHO TOMOJIHATh KOHCIEKT TaHHBIMU U3 APYTUX HC-
TOYHHKOB.

B koHcriekTe HEOOXOIMMO BBIIEIATH OTJENIbHBIE MECTa TEKCTa B 3aBUCUMO-
CTH OT UX 3HAUMMOCTHU. MOXXHO MOJIb30BAaThCs PA3NIMYHBIMU CIIOCOOAMU: TIOIYEP-
KHBaHUSIMH, BOIPOCUTEIBHBIMM M BOCKJIMUATEIBHBIMU 3HAaKaMH, pPEIIMKaMH,
KpaTKUMH OLIEHKaMH, MHUCaTh Ha MOJSIX CBOMX KOHCHIEKTOB CJIOBA: «BAXKHOY,
«OYEHb BAXKHO», «BEPHO», «XAPAKTEPHOM.

B KOHCHEKT MOryT MOMEIIAThCsl AuarpamMMbl, CXEMbl, TaOJUIbl, KOTOpHIE
MPUAATYT EMY HATJIIIHOCTb.

CocTaBiIeHUIO TEMAaTUYECKOIO KOHCIIEKTA MPEAIECTBYET TIIATEIBHOE U3yde-
HUE BCEW JUTEepaTyphl, NOJOOPAHHOM JJIsl pacKpBITUSA JaHHOM TeMbl. bpiBaeT, uTo
Kakas-mMb0 TeMa pacCMaTpUBAETCsl B HECKOJIBKUX TIJlaBaX WM B Pa3HbIX MECTax
KHUTH. A B KOHCIIEKTE BECh MaTE€pHaJl, OTHOCALIUICS K TeMe, OyJIeT COCPeaOTOYEH
B OJJHOM MecTe. B mniaHe KOHCHEeKTa peKOMEHAYeTcs AeNaTh MOMETKH, K KaKUM
UCTOYHHUKAM (BILJIOTh IO CTPAHUIIbI) MPUAETCS 0OpATUTHCS IJIs1 PACKPBITHS BOIIPO-
coB. TemMaTH4YeCKUd KOHCHEKT COCTaBIIACTCA OOBIYHO AJI TOrO, YTOOBI TIIIyOXKe

N3YIUTDH onpeneneHHmﬁ BOIIPOC, MOATOTOBUTLCA K JOKJIAAY, JICKIUH UJIA BBICTYII-
12



JICHUIO Ha CCMHUHApPCKOM 3aHATHH. Takoi KOHCHEKT Mo COOCPIKAHUTO HpI/I6JII/I)KaeT-

csi K pedepaty, AOKIaNy MO U30paHHON TeMe, OCOOCHHO €CIIM BKJIIOYAeT U COO-

CTBEHHBIN BKJIaJl B U3y4E€HUE MPOOIIEMBI.

2. CPEACTBA OHEHUBAHUA YPOBHS COOPMUPOBAHHOCTHU

KOMIIETEHIIUMI OBYYAIOIINXCS ITPU NU3YUEHUU
JANCIHHUIIVIMHBI <MHTET'PUPOBAHHBIE CUCTEMbI
INPOEKTUPOBAHUA U YIIPABJIEHUSD

Bonpocs nist codecenoBanus

Tema 1. IlonsiTue HHTECIPUPOBAHHBLIX CUCTEM MPOCKTHPOBAHMA H YyIIpaBJie-

HUSI AaABTOMATU3UPOBAHHLIX U ABTOMATHYEC€CKHUX IIPOU3BOACTB

1.

© 0o N o O bk~ WD

[HEY
o

11.
12.
13.
14.
15.

Yro Ha3pIBa€TCsI HWHTETPUPOBAHHOM CHCTEMOW ITPOCKTUPOBAHUS U
ynpasienus (UCITY)?

HazoBuTe 0CHOBHYIO OTAMUHTENBHYIO0 0coO0eHHOCTh UCITY.

Kaxue TpedoBanus npeabsasistores k UCITY?

B ueM 3akiroyaeTcs OCHOBHOE Ha3HAYEHUE KOHTpoJuiepa?

B uewm 3aknrouarorcs npeumyiectBa PC-koHTposuiepoB?

Uro Ha3pIBaETCS MPOMBILUIEHHON JIOKAIbHOU CETHIO?

UYto Ha3pIBaeTCA MIUHOW?

HazoBute ocoOeHHOCTH HINH

Kakas mmHa Ha3bhIBacTCs ﬂCTCpMHHHpOBaHHOﬁ?

. Kak pazmensitorcs mexoBble ceTH MO (YHKIIMOHATLHOMY HAa3HAYEHUIO U

o0acTu npuMeHeHus?

Kakwue 3amaun pemarorcs Ha ypoBHE ynpasistonmx OBM?
HazoBure ¢pynkiuu cepsepnoro 110

HazoBute pynkiuu npuknaanoro 110

Haiite onpenenenne ACYTII

Yro nonnmaercs o ooecrneuenrnem ACYTII?
13



16.

17.

18.
19.
20.
21.
22.
23.

24,

25.

UYem oOycnoBieHa MOTPEOHOCTh B BBICOKOI((EKTUBHBIX U BBICOKOHA-
JISKHBIX aBTOMATU3UPOBAHHBIX CHCTEMaX YIPaBJICHUS TEXHOJIOTMYECKH-
MH IIPOLECCAMHU?

N306pazute CTpyKTYpy COBPEMEHHOTO aBTOMATHU3UPOBAHHOTO MPEIPH-
STHS.

KakoBo mecto MCITY B cucTteMe aBTOMaTU3allUM TPEATPUATUS?
N3o6pazute ctpyktypy [JIK

[lepeuncnuTe OCHOBHBIE 3a7]a4H, pEIIaeMble KOHTPOJIEPOM

KaxoBbl criocoObl MOAKIIIOUEHUS KOHTPOJIJIEPOB K JIOKATLHOM ceTH?
[Iposenute cpaBHenue PC- u PLC- konTpOsiepoB

Kakum tpeOGoBaHusIM AODKHA YAOBIETBOPATH OMNEpAIMOHHAs CHCTEMa
KOHTPOJJIEPOB?

[lepeuncnure cpencTBa TEXHOJOTHYECKOTO MPOrPaMMHUPOBAHUS KOH-
TPOJLIEPOB

Yro BrIroUaceT B cedsa obecrieuenue ACYTII?

Tema 2. SCADA-cucremMsl

10.

Uro takoe SCADA -cuctema?

Kakue ¢pynkuun Boinonuser SCADA-cucrema?

Kakune oCHOBHBIE CTPYKTYpHBIE KOMIIOHEHTHI BKIIOYAeT B ceOs yolas
SCADA-cucrema?

Yro no3Bosstetr npumenenne SCADA-cucrem?

Kakue yHKIMU BBIMOMHSET omepaTop (WM AUCHET4ep), padoTaroIui
co SCADA-cucremoi?

Uto oTHOCUTCS K TeXHHYECKUM Xapakrepuctukam SCADA-cuctem?

Yrto oTHOCUTCS K CTOUMOCTHBIM Xapakrepuctukam SCADA-cuctem?
UTo OTHOCHTCA K DKCIUTyaTallMOHHBIM Xapaktepuctukam SCADA-
cucTem?

Ha3zoBute ocHoBHEIE 0coOeHHOCTH KoHIenuuu SCADA

Yro naseiBaercss Remote Terminal Unit (RTU)?
14



11.
12.
13.
14.

15.

16.

17.
18.

19.
20.

21.

22.
23.
24,
25.
26.
21.
28.
29.
30.
31.
32.
33.

Yro naszeiBaercs Terminal Unit (MTU), Master Station (MS)?

Yro HaseiBaeTcs: Communication System (CS)?

HazoBute ocHOoBHBIE 00s1acTu npuMeHenus cucteM SCADA.
IlepeuncnuTe OCHOBHBIE BO3MOXHOCTH M CPEACTBA, MPHUCYIIHE BCEM
SCADA-cucremam

[lepeuncnnte OCHOBHBIE 3TAlbl MPOEKTUPOBAHUSI CUCTEMbI aBTOMAaTU3Aa-
muu Ha ocHoBe SCADA

[lepeuucnure ocHoBHBIE cBoiicTBa SCADA-cUCTEM U XapaKTEepU3YIO-
1Y€ UX TPU3HAKU

VYkaxute ocHOBHBIE 3Tarbl Bioopa SCADA-cuctembl

UYro Ha3bpIBaeTCS aBTOMATHU3WPOBAHHBIM pabOYMM MECTOM JHCIIeTYepa-
oneparopa?

Yro Takoe MHEMOCXEMA?

Kax 1omKHBI OBITH PacnoyioKeHbl CPEJICTBA OTOOpakeHUsI HH(pOpMaIuu
Y OpraHbl yIpaBJICHUS HA MaHENSAX MybTa?

Kakue TpeGoBanus HEOOXOAUMO BBIMOIHATH MPHU TPYIIIOBOM pa3Melile-
HHUM UH]JIUKATOPOB?

UYTo MOHUMAIOT TIO/T €IUHBIM a(paBUTOM?

KaxoBbl TpeOOBaHMS K 3ByKOBBIM CUTHaJIam?

Urto Ha3bIBaeTCsA TPEHIOM?

Uro HazbiBaeTcs amapmoM (Alarm)?

Yro HazbIBaeTcss cOObITHEM ?

UYT0 Takoe TUCKPETHBIE U AHAJIOTOBBIE aJIaPMBbI?

Urto Takoe MpuoOpUTET anapma?

Urto Ha3bIBaeTCA rPyIIoN alapMoB?

Uto Ha3bIBACTCS TEPMUHATIOM ?

Yrto Ha3pIBaeTCA KJIMEHTCKOW CECCUen?

B dewm 3aknroyaercs Ha3HAYEHUE KIMEHTCKUX MPUIIOKEHUHN ?

Kaxko#t s13pIku TporpaMMHUPOBAHUS UCIIONB3YIOTCS JJIsl Pa3pabOTKU MpH-

noxeuut B SCADA-cucremax?
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34.
35.
36.
37.

38.
39.

40.

41.

42.
43.

44,
45.
46.

47.

48.

49.

50.

51.

52.

53.

Kakue tunsl ckpuntoB paznudarotr B SCADA-cuctemax?

N3 kaknX KOMIIOHEHTOB CKJIaAbIBAIOTCS pacxoisl Ha co3aanue [10?
Kakue xputepun Beioopa SCADA -cucTteM BaM U3BECTHBI?

Kakue hakTopbl OKa3bpIBaIOT CYIIECTBEHHOE BJIMSHUE  HAa  BBIOOD
SCADA-cucremsbi?

KaxkoBbl Tennenunn passutust SCADA-cucrem?

Kakas anmaparnas nmiatdopma 1 onepaimoHHasi CUCTeMa CYIIECTBYIO-
uux SCADA-cucteM BaM U3BECTHBI?

Kakue 3amaum noacucremsl anapmoB peain3oBanbl B SCADA -
cucremax?

Kakue 6a3b1 nannbix ucnonb3yrores B cucremax InTouch u Citect?

I'ne mpumenstotest cucremsl InTouch u Citect?

[lepeuncnuTe OCHOBHBIE YPrOHOMHUUYECKHE TPEOOBAHUS, KOTOPBIE JTOJIXK-
HbI OBITH BBIMOJIHEHBI MPH Pa3padOTKE aBTOMATU3UPOBAHHBIX PAOOUMX
MeCT.

KaxoBbl TpeOOBaHMS K TTyJIbTaM YIIPABICHHUS ?

KaxoBbl TpeOOBaHMS K MHEMOCXEMaM?

[IpuBenuTe nONMycTUMBIE HMapameTpbl JUIsl 3BYKOBBIX CHUTHAJIOB pa3ivy-
HBIX THUITOB

Kaxkue TpeH/bl SBIAIOTCA TUHAMUYECKUMU O0bEKTaMMU?

UYro Takoe cTaHlapTHas U paclpeiesieHHasi CHCTEMbI alapMOB?

Kaxkue tumbl cOOBITHIT BAM U3BECTHHI?

Kakue monxoapl HCHONB3YIOTCA pa3pabOTYMKaMH BCTPOCHHBIX B
SCADA-cucteMbl sI3bIKOB IPOTpaMMHUPOBAHUS ?

Kak ocymiectBisieTcs peanu3anusi KIMEHTCKOTO MPUIIOKEHUS B PEKUME
TepMUHAJI-CEPBEP?

Kak ocyiectBisieTcs peanu3aiusi KIMEHTCKOTO MPUIIOXKEHUS B PEKUME
Internet-knuent?

Kakue QyHKIIMU MOKHO OTHECTH K CPEJCTBAM, YCKOPSIOIIUM pa3padoT-

Ky npoekTta’?
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54. Tlpusenute mpumepsl cymectByromux SCADA-cuctem
55. Kakoit rpaduueckuit uaTepdeiic moap3oBaTesis U CpeAcTBa pazpaboTKu
BAaM U3BECTHBI?

56. Kakwue s3pIkM MpOrpaMMHUpPOBaHUs MPUMEHSAIOT B cuctemax InTouch u

Citect?

Kpurepun oneHuBaHus KOMIETEHIUM

OreHKka «OTJIMYHO» BBICTABJISETCS CTYACHTY, €CITU OH TJIYOOKO M TPOYHO
YCBOWJI MPOTrPpaMMHBIA MaTepuall, UCYEPIBIBAIOLIE, MOCJIECI0BATEIbHO, YETKO U JIO-
TUYECKH CTPOMHO €r0 M3JIaraeT, yMEET TECHO YBA3bIBATh TEOPHUIO C IMPAKTUKOW,
CBOOOJTHO CIIPaBIIACTCS C 3ajadaMM, BOIIPOCAMH M JIPYTMMHU BHJIAMHU ITPUMEH CHUSI
3HAHWUM, MPUYEM HE 3aTPYAHSETCS C OTBETOM NPH BUIOM3MEHEHUM 3aJaHUM, HC-
MOJIB3YET B OTBETE MaTeprall MOHOTrpaUIECKON JIMTEPaTyphl, MPaBUIBLHO 000C-
HOBBIBAET IPUHATOE PEIICHUE, BIAJACET PA3HOCTOPOHHUMM HABBIKAMH U IIPUEMaMM
BBITIOJTHEHUS MPAKTUYECKUX 3a7a4.

OlnieHKa «X0poLI0» BHICTABISETCS CTYACHTY, €CJIM OH TBEPAO 3HACT MAaTEepH-
aJ1, TPaMOTHO U TI0 CYIIECTBY U3JIaraeT €ro, He JI0MYyCKas CYIIECTBEHHBIX HETOYHO-
CTE€ B OTBETE Ha BOIPOC, MPABUILHO MPUMEHSIET TEOPETUUECKUE TTOJT0KEHUS TIPU
pelIeHUY MPAKTUYECKUX BOMIPOCOB U 3aja4, BlajeeT HE0OXO0JUMbIMHU HAaBbIKAMU U
MIPUEMAMHU UX BBIITOJTHEHHS.

OueHka «ya0BJIETBOPUTEIbHO0» BBICTABISETCS CTYICHTY, €CJIU OH HMEET
3HAHUS TOJBKO OCHOBHOI'O MaTepralia, HO HE YCBOMWJI €ro JETANIEH, NOMYCKaeT He-
TOYHOCTH, HEJOCTATOYHO IMpaBUIIbHBIC (OPMYIUPOBKH, HAPYIICHUS JIOTHYECKON
MOCJIEAOBATEILHOCTH B HU3JI0XKEHUH NMPOTPAMMHOIO MAaTepuaia, WCHBITHIBACT 3a-
TPYJHEHHS TIPU BBITIOJIHEHUH TTPAKTUUECKUX PadoT.

OueHka «HeyAOBJIETBOPHUTEIbHO» BBICTABISIETCA CTYICHTY, KOTOPBIA HE
3HAET 3HAYMTEIBLHOW YaCTH MPOrPAMMHOI0 Marepuana, JOMYyCKaeT CYIIECTBEHHbIC
OIMMOKHW, HEYBEPEHHO, C OOJBITUMH 3aTPYAHCHUSIMH BBITIONHICT IPAKTUUYECKUE

paboTHL.
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3. OTYETHOCTH IO JUCIIUIIVIMHE

VYcreBaeMocTh CTYAEHTOB 10 JHUCLHMIUIMHE OLIEHHMBAECTCS B XOJE€ TEKYILEro
KOHTPOJISI yCIIEBAEMOCTH U MPOMEKYTOUHOMN aTTeCTaIUU.

[TpomexxyTouHas arrectanus B (popMe 3aueTa C OLIEHKON KakK OT/AeIbHOE KOH-
TPOJIBHOE MEPONPUSATUE HE MPOBOAMUTCS, OLIEHMBAHWE 3HAHUM OO0ydYarolerocs

IMPONUCXOAUT 110 PE3YJIbTaTaM TCKYIICT O KOHTPOJIA.
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