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BeeneHue

Cospemennas ACVYTII (aBromaTu3upoBaHHas CHUCTEMa  YIPaBICHUS  TEXHOJOTHYECKUM
MPOIIECCOM) TPEJCTABIsIET COOO0H MHOTOYPOBHEBYIO YEJIOBEKO-MAIIMHHYIO CHCTEMY YIpaBJICHHUS.
Coznanne ACY CHOXHBIMH TEXHOJIOTMYECKMMHU IPOLECCAMHM OCYLIECTBIISIETCS C HCIOJb30BAHUEM
ABTOMATUYECKUX MH(POPMAIIMOHHBIX CHCTEM cOOpa JaHHBIX M BBIUHUCIUTEIHHBIX KOMIUIEKCOB, KOTOPHIE
IIOCTOSTHHO COBEpIICHCTBYIOTCS 110 MEpE OHBOJIIOIMHU TEXHUYECKHX CpPEACTB U IPOTrPaAMMHOIO
obecrieyeHus.

HenpepeiBHyto Bo BpeMeHu kaptuny paszButus ACYTII MoxHO pa3nenuTb Ha Tpu 3Tara,
00yCIIOBJICHHbIE TMOSBIEHUEM KAaueCTBEHHO HOBBIX HAyUHBIX HJAEH M TEXHHUYECKUX CpeacTB. B xome
UCTOPUU MEHSETCSl XapakTep OOBEKTOB W METOJOB YIPABJICHHUS, CPEACTB aBTOMATH3alMU M JPYTUX
KOMITOHEHTOB, COCTABIISIFOLIUX COAEPKaHUE COBPEMEHHON CUCTEMBI YIIPaBJICHUSI.

[lepBbIit sTanoTpaXkaeT BHEApPEHUE cUCTeM aBTomaTudeckoro peryiupoBanusi (CAP). O6bexTamu
YIpaBJIEHUS HAa TOM 3Talle SBISIIOTCA OTACNIbHBIE MapaMeTpbl, YCTAHOBKHU, arperaThl; pelICHUE 3aaad
cTabuian3anuy, IpOrpaMMHOIO YNpaBJIEHMs, CIEKEHHsI nepexoauT oT udenoBeka k CAP. V uenoseka
MOSIBJISIIOTCST QYHKIIMU pacueTa 3aJaHus U apaMeTpbl HACTPOMKHU PETyIsTOPOB.

Bropoii sTan- aBTomMaru3anus TEXHOJIOTMYECKUX IpoueccoB. OOBEKTOM YIpaBIIEHUS CTAHOBUTCS
paccpeoToueHHasi B IPOCTPAHCTBE CUCTEMA; C MIOMOIIBIO CHCTeM aBToMatudeckoro yrpasienus (CAY)
peanu3yroTcss Bce Ooyiee CIOXKHBIE 3aKOHBI YIPABJICHUS, pPEIIAlOTCS 3a7aydl  ONTUMAIBHOTO |
aJaNTUBHOTO yNpaBJICHHUs, POBOIUTCS UACHTU(DUKALINA 00bEKTa U COCTOSHUIN CUCTeMBbI. XapaKTepHOH
OCOOCHHOCTBIO 3TOTO JTama SBJISETCS BHEAPEHUE CUCTEM TEJIEMEXaHWKHM B  YIIpaBJICHHE
TEXHOJIOTHYECKUMHU Tporieccamu. YenoBek Bce Oouibliie OTAANSETCS OT OOBEKTa YIpPaBIICHUS, MEXKIY
O0OBEKTOM M JUCHETYEPOM BBICTPAMBAETCS LEIBIA PSAA U3MEPUTEIbHBIX CUCTEM, HCIIOIHUTEIbHBIX
MEXaHHU3MOB, CPEJICTB TEIIEMEXaHUKU, MHEMOCXEM U JAPYTUX cpeAcTB oToOpaxkeHus: unpopmaruu (COU).

Tperuil 3Tan- aBTOMaTU3UPOBAHHBIE CUCTEMBI YIPABICHUS TEXHOJIOTMUECKHMH MpPOLECCaMM -
XapakTEepPU3yeTCs BHEAPEHHEM B YIPABICHUE TEXHOJOTMYECKMMHU MPOLECCAMH BBIYMCIUTEIIBHON
TEeXHUKHU. BHauase - mpuMeHeHrne MUKpONPOLIECCOPOB, NCIIOIb30BaHUE Ha OTACIBHBIX (ha3ax yrnpaBieHUs
BBIYMCIIUTEIIBHBIX CHUCTEM; 3aT€M AaKTUBHOE pPAa3BUTHE YEJIOBEKO-MAIIMHHBIX CHUCTEM YIIpaBJICHUS,
MH)XCHEPHOW ICUXOJIOTMH, METOJ0B M MOJEJEH MCCIEeI0BaHUs ONepalyil U, HAKOHEL, AMCIIETYEPCKOe
yOpaBlieHHE Ha OCHOBE HCIIOJIb30BAHUS aBTOMATHUECKUX WH(POPMAIMOHHBIX CHUCTEM cOopa JaHHBIX U
COBPEMEHHBIX BBIUNCIUTEIbHBIX KOMIIEKCOB.

Ot »srama K JTamy MEHsUIMCh M (YHKUIMU YeJoBeka (omepaTopa/aucrierdepa), MPU3BAHHOTO
o0ecreynTh perJaMeHTHOe (HYHKIIMOHMPOBAHUE TEXHOJIOTHUYECKOTO Mporecca. Pacmmpsiercs: Kpyr 3aaad,
pelaeMbIX Ha YpOBHE YIPABJICHHUS; OTPAaHUYEHHBIM MPSAMOM HEOOXOAWMOCTHIO  YINpaBICHUS
TEXHOJIOTMYECKUM IpoleccoM Ha0oOp 3ajady MOIOJHAETCS KAauyeCTBEHHO HOBBIMM 3aJauyaMu, paHee
MMEIOIIMMH BCIIOMOTaTEIbHBIM XapaKkTep WIM OTHOCSIIHUECS K APYTOMY YPOBHIO YIIPaBIICHUS.

JlucrieTyep B MHOIOYPOBHEBOM aBTOMAaTHU3MPOBAHHOM CHUCTEME YIPABJICHUS TEXHOJIOTMYECKUMU
npolreccaM noiydaeT uHbopManuioo ¢ MoHUTOopa DBM miM ¢ 37MeKTPOHHOI CHUCTEMBI OTOOpa)KEHUS
UHPOPMALIMU U BO3JCHCTBYET Ha OOBEKTHI, HAXOJAIIMECS OT HEr0 Ha 3HAYUTEIHHOM PACCTOSIHHU C
MOMOILBIO TEJIEKOMMYHHUKAIIMOHHBIX CHUCTEM, KOHTPOJUIEPOB, HHTEIUIEKTYyalIbHBIX HCIIOTHUTEIBHBIX
MEXaHHU3MOB.

OcHoBOH, HEOOXOAMMBIM ycloBUEM 3(PGEKTUBHON peanu3aluu AUCIETYEPCKOro YIpaBlIeHUs,
UMEIOIETO SPKO BBIPAKEHHBIH TUHAMUYECKUN XapakTep, CTaHOBHTCS paboTa ¢ MHQOpManuei, T. e.
mporecchl coopa, mepenadn, oOpabOTKH, O0TOOpaxkeHus, npeacraBieHus napopmanuu. OT gucneTyepa
yke TpeOyeTcsi He TOJNBKO MpodecCHOHAIbHOE 3HAHHE TEXHOJIOTMYECKOTO MPOIIecca, OCHOB yIpaBJICHUS
UM, HO U OIBIT paboThl B MH(OPMALIMOHHBIX CUCTEMaX, yMEHHE MPUHUMATD pelieHue (B auaiore ¢ OBM)
B HEWITATHBIX M aBAapUIHBIX CHUTyalUsX M MHOroe Jpyroe. Jlucnerdyep CTaHOBUTCS TIJIABHBIM
JIEHCTBYIOILIMM JIMIIOM B YIPABJICHUH TEXHOJIOIMYECKUM ITPOLIECCOM.

I'oBOpst 0 TUCHIETUEPCKOM YTIpaBJICHUH, HEIb3s HE 3aTPOHYTh MPOOJIEMY TEXHOJIOIMUECKOTO PUCKA.
TexHoMOrUYECKHE MPOIECCHl B SHEPreTHKE, HEPTETa30BOM U psijie IPYTHUX OTpaciel MPOMBIIIJICHHOCTH
ABIIAIOTCS MMOTEHIIMAJIBHO OMACHBIMU M IIPU BO3SHUKHOBEHUH aBapuil MPUBOIAT K YEJIOBEUECKUM KEPTBAM,
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a TaKXke K 3HAUYUTEeIbHOMY MaTepHalbHOMY M 3KOJIOTHYecKoMy yuiepOy. CTaTHCTUKa TOBOPUT, YTO 3a
TPUILATH JIET YUCJIO YYTEHHBIX aBapvil yJBauBaeTCsl MPUMEPHO KaxKIble JecsATh jeT. B ocHoBe moboit
aBapuu 3a UCKIIOYCHUEM CTUXMUHBIX O€ACTBUH JIEXKUT OLIMOKA YeTIOBEKa.

B pesynbraTe aHanuza OOJIBIIMHCTBA aBapuil M MPOUCIIECTBMI Ha BCeX BUIAX TpPaHCIOPTa, B
NPOMBIIIJICHHOCTH M SHEpreThke OBbUIM TOJy4YeHbl HHTEpecHble JnaHHble. B 60 - X romax ommoOka
YyeJioBeKa OblIa MepBOHAYAIBHOM MPUYWHON aBapuid mumib B 20% ciydaeB, Torja Kak K KoHIty 80-x goms
"yenmoBeyeckoro ¢akrtopa" crana npubimxarscs K 80 %.

Onna W3 NpUYMH 3TOM TEHAEHUMH - CTapbld TPAJULIMOHHBIA MOAXOJ] K IMOCTPOEHHUIO CIIOMKHBIX
CUCTEM YIIpaBJICHHUA, T. €. OPUEHTALUsl HAa NPUMEHEHUE HOBEMIINX TEXHUYECKHX M TEXHOJIOTMUECKUX
JOCTHKEHUM U HEJOOIEHKAa HEOOXOJMMOCTH MOCTPOEHUS 3PPEKTUBHOTO HYEIOBEKO - MAIIUHHOIO
uHTepdeiica, OpHEeHTHPOBAHHOTO HA YeJIOBeKa (JIucreryepa).

Takum oOpa3om, TpeOOBaHUE TMOBBIINICHUS HAJEKHOCTH CHCTEM JHCIETYEPCKOrO YIpaBICHUS
ABIISICTCS OJHOW M3 MPENNOCHUIOK TOSIBIEHUS HOBOI'O IOAXOJA MpPH pa3pabOTKe TAaKUX CHUCTEM:
OpHEHTAIMsI Ha oTlepaTopa/AucIeTyepa 1 ero 3aJauu.

Konuenmust SCADA (Supervisory Control And Data Acquisition - 1ucneT4epckoe ynpaBieHUE U
cOOp NTaHHBIX) MPEAOIpPEIETIeHa BCEM XOJOM Pa3BUTUS CUCTEM YIPABIIEHUS U pe3ysibTaTaMu Hay4yHO-
TexHuueckoro mnporpecca. llpumenenne SCADA-TeXHONOTMI MO3BOJSET JOCTHYb BBICOKOTO YPOBHS
aBTOMATHU3allMid B pELICHUM 3aj1ad pa3pabOTKH CHUCTEM YIIpaBieHus, cOopa, o0paboTKH, mNepenayd,
XpaHEeHUs ¥ OTOOpakeHUsI HHPOPMAITUH.

Jlpy>XecTBEHHOCTh 4esloBeKo-MamuHHoro nuntepdeiica (HMI/MMI), npenocrasisiemoro SCADA -
CHCTEMaMH, MOJIHOTA U HAIJISITHOCTh MPE/CTaBIsIeMOi Ha 3KpaHe MH(OpMAIH, JOCTYITHOCTh "phlyaron”
yIOpaBieHus, yA0OCTBO IOJIb30BaHUS MOJICKa3KaMU M CIPaBOYHOM CHUCTEMOW W T. J. - TOBBIIIAET
3P PEKTUBHOCTh B3aMMOJCHCTBHS JUCIIETYEpPa C CUCTEMON M CBOAMT K HYJIO €0 KPUTHYECKHE OLIHMOKU
IIpU yIpaBIEHUH.

Cnenyer ormeruts, uTo KoHuenuus SCADA, ocHOBY KOTOPOH COCTaBJII€T aBTOMaTU3UPOBAHHAS
pa3paboTKa CHUCTEM YIpPaBIICHUS, MO3BOJISIET PEUINTh €IIe psJ 3a/4ay, JOJTroe BpeMsl CUUTABIIMXCS
Hepa3peluMbIMU: COKPAaTUTh CPOKH pa3pabOTKU MPOEKTOB MO aBTOMATU3ALMHM U NpsSMble (PMHAHCOBbIC
3aTpaThl Ha UX pa3paboTKy.

B mnacrosimee Bpemss SCADA sBnsieTcs OCHOBHBIM M HauOoJiee TEPCIEKTUBHBIM METOI0M
ABTOMATHU3HPOBAHHOTO YIPABJIEHUS CIIO)KHBIMHU IMHAMUYECKUMH CHCTEMaMHU (TIpolieccaMu).

VYnpaBiieHHe TEXHOJIOTNYECKUMU TporieccaMy Ha ocHOBe cucteM SCADA cTaio oCyIecTBIsIThCS B
NepeoBbIX 3amaaHbIX cTpaHax B 80-e roabl. OOIacTb NMPUMEHEHUSI OXBATHIBAET CIIOKHBIE OOBEKTHI
BJIEKTPO- M BOJOCHAOXKEHMs, XUMHUYECKHe, HedTeXuMUUeckue U HedTenepepadbaThIBaOINe
IIPOU3BO/ICTBA, JKEJIE3HOJOPOKHBIN TPaHCIIOPT, TPAHCIIOPT HEDTH U ra3a u Jp.

B Poccun pucrerdepckoe ynpaBlIEeHUE TEXHOJIOTMUECKMMH IPOLECCAMH ONHUPAIOCh, TJIABHBIM
0o0pa3oM, Ha ONBIT OINEPATUBHO-AMCIIETYEPCKOro mnepcoHana. [loaTomy mepexon K YIpaBJIEHHIO Ha
ocHoBe SCADA-cucTem cran ocyIIecTBIATbCS HECKOJBKO No3aHee. K TpyaHocTsm ocBoenus B Poccun
HOBOW MH(pOpMalMOHHOW TexHoJoruM, kakoi saBistorcs SCADA-cUCTeMbl, OTHOCUTCA KaK OTCYTCTBUE
HKCIUTYyaTaIl[MOHHOTO OMbITA, TaK U HelocTaTok MHpopMmaimu o paznuuHbix SCADA-cuctemax. B mupe
HACUMUTHIBACTCSI HE OJMH JECSATOK KOMITAaHWM, aKTUBHO 3aHUMAIOMIMXCS Pa3pabOTKOW W BHEIPEHUEM
SCADA-cucrem. Kaxnas SCADA-cucrema - 310 "know-how" KOMIIaHHM M TIOATOMY JIaHHBIE O TOM WK
WHOM CHUCTEME HE CTOJIb OOLINPHBI.

bonbuioe 3HadeHHWE MpU BHEIPEHUH COBPEMEHHBIX CHUCTEM JUCIETYEPCKOTO YIPABIEHUS HUMEET
pelleHne CIeayoIuX 3aay:

— BbIOOpa SCADA-cuctembl (Mcxoass u3 TpeOOBaHWHW W OCOOEHHOCTEH TEXHOJIOTHYECKOTO
npoiiecca);
—  KaJpOBOT0 COIPOBOXKJICHUSI.

Beibop SCADA-cucTemMbl TNpencTaBiasieT COOOH JOCTAaTOYHO TPYIHYIO 3a/ady, aHAJIOTHYHYIO
NPUHATHIO pEIIeHUH B  YCIOBUSX MHOTOKPUTEPHAIBHOCTH, YCJIOKHEHHYIO HEBO3MO>KHOCTHIO
KOJINYECTBEHHOH OLICHKH psiia KPUTEPHUEB M3-3a HeJlocTaTKa MH(OPMAIIHH.

[lonroroBka crneuuaducToB MO pa3pabOTKe W SKCIUIyaTallud CUCTEM YIpaBieHHs Ha Oasze
nporpammHoro obecnedenuss SCADA ocymiecTBiaseTcs Ha CIEUUATU3UPOBAHHBIX KypcaxX pa3iMYHbIX
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¢bupmMm, Kypcax moBbllleHUs KBanuduKkanuu. B HacTosiee BpeMsi B yueOHbIE IUIaHBI psfa TEXHUYECKUX
YHUBEPCUTETOB Hadyajld BBOJAWUTHCSA JUCUUIUIMHBI, cBs3aHHble ¢ u3zydeHueM SCADA-cuctem. OpnHaxo
cnenuanpHas aureparypa no SCADA-cucreMaM OTCYTCTBYET; MMEIOTCS JIMIIb OTAEIbHBIE CTaTbU U
PEKIIaMHBIE TIPOCIIEKTHI.

B pesynbraTe BHIIOIHEHUS JJAOOPATOPHBIX pabOT OCBAMBAIOTCS CIEAYIOIINE KOMIICTCHIIUMU:

Kon, popmymnuposka Kon, popmymuposka nanukaropa | Ilmanupyemsie pe3ysbTaTbl 00y4eHHsI O AUCHUIUIMHE
KOMITIETCHIIUN (Mozmyr0), XapakTepH3yIOIIHe 3Tarbl HGOPMUPOBAHUS
KOMIIETEHIIU I, NHIUKAaTOPOB

TIK-2. Cmocoben | UJI-1 TIK-2 PaccunteiBaer u | IIpoektupyer CUCTEMY aBTOMaTH3aIHN B
y4acTBOBaTh B paboTax IO | MPOEKTUPYET CPEACTBA U CHUCTEMBI | COOTBETCTBUM  C  TEXHWYECKH  33JaHHMeM  C
pacdeTy ¥ MPOSKTUPOBAHHUIO | aBTOMATH3allMK B COOTBETCTBUM C | mcrosbs3oBaHneM SCADA-cucrem

Cpe/CTB " CUCTEM | TEXHUYECKHM 3aJaHHEM.
aBTOMAaTH3aLUU c

UCIIOJIb30BaHHEM

COBPEMEHHBIX

WH(POPMATNOHHBIX

TEXHOJIOTHH, METOJOB U
CpENCTB MPOEKTUPOBAHMSL.




JlaboparopHasi padora Nel Co3nanue npocreiimero npoekra B nporpamme TRACE MODE

Leap padoTbl — OCBOMTH METOJIUKY CO3[aHUSI CUCTEMBl MOHHUTOPHUHIA, COACPIKAILYI OIUH
y3en APM c ucnonb3oBanueM Mexannsma aBronoctpoeHus kaHanoB TRACE MODE metonom «ot
11120JI0HA SKPaHay.

Coznanue yzna APM

PazpaGoTrka 11000r0  mpoekTa aBTOMATH3allMM  BCErjJa HAuyMHAEeTCs C  3alycka
WuterpupoBanHoii cpeast pazpadorku (MCP). s ee 3amycka HEOOXOAMMO BBITIOJHUTH KOMaHIY
TRACE MODE IDE 6 (base) u3 rpynmbl YCTaHOBKM HMHCTPYMEHTAJIBHOW CHUCTEMBI B MEHIO

IIporpamMer WINDOWS wnu nBoiiabiM miemykoM JIK MblmM nmo mkoHke pabouero crona
Windows pucysok 11.

B Mure rpMpoeaHHan cpega paapaborem TRACE MODE 6

Paiin [lpoekr Buo OrHo Chpaeka

iRB-H Y AL %8
Haeurarop npoekTa

m-X | oo BR iy RE B E

Pucynok 11— MuTerpupoBanHas cpefa pa3paboTku

Ilocne 3amycka WCP B Menio @Paiin BbiOpats komanny Hacrpoiikm MHC...B
MOSIBUBIIEMCS OKHE BBIOpaTh YpPOBeHb CJ0KHOCTM M HACTPOUTH Kak IMOKa3aHO Ha puUCyHKe 12, a
3aTeM BbIOpaTh OT/1agKa U HACTPOUTh KaK Ha pUCyHKe 13.
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F.oHeeprep us TRACE MODE 5

PenakTop aprymMeHTos
Eazoewii pegakTop
Pro

PenakTop SOL

PenakTop nporpatm

(%) MpocTail ) KomnaekcHeis
(O CraHaapTHeii () HacTpaueasmeii

BuaumocTs cnoss

Pecypcel CucTerma

a8 n0HEI Mporpatdr WeTosHkEm T pHEHAEM
a6 noHEI 3KpaHOE Tononoris

WWafnoHe oTyeToE TexHonorua

WatnoHe ceazmc B KMMud

Eaza kaHanos Euiauoreky

OTkpLIBaTE WatnoH
CTpoMTE KOAMPOBKY Na TEXHOAGMHMA

Coznars ofbekT NP KONMPOBaHMW 13 BHEAHOTERW

’ [oTosn l [ OtreHa ] [ M pHMEHMTE ] [3HaHEHMﬂ M0 YMONYaHUH

@ HacTpoium
HC

Ofiwue

YpoEEHE CACHKHOCTH
Bua

CoxpaHuTe gna MPB
WrnoH

COTnaagka

K.oHEepTep Mz TRACE MODE 5

PegakTop apryreHTos
Basoebii pegakTop
p.nﬁ il
Penakrop SOL

FenakTop nporpatd

Pucynoxk 12 — Hactpoiixku UCP

LA oTnagku CAEAYHOLW ML TUNDE Y3006

|m RTH |! Console |$ T-Factary |B T-Factory Console
5

HENONEZ0EaTE:

-!E) Mpadalinep ¢ Nogaep:HKkol rpahHISCK HE 3KPAHOE

() Mpoatinep fes NoaaspmkM rpadHISckHs 3KPaHIE

[ [oToen l ’ OTrieHa ] ’ MpUHMEHMTE ] ’3Ha‘-IEHHﬂ M0 YrADNYEHKHD

Pucynok 13 — Hactpoiiku ICP

[Tocne mpoBenenubix HacTpoek CP Haxkath KHOTIKY ['0TOBO.

&
C nomoupl0 MKOHKU N MHCTPYMEHTAJIbHOM MaHEeNIM CO3/aTh HOBBIM MPOEKT, NMPH TOM B
OTKPBIBIIEMCS Ha DKpaHe JUaJIore pUCyHOK 14.



% HopwiA npoexT

& i

MpocToi CraHoapTHem  KomnnekcHe

| Losnare |[ OTreHa

Pucynok 14 — Co3ganue HOBOro npoexTa

Beibepem IIpocrtoii ctune paspabotku. Ilocne nHaxartus neBod kmaBumu Meimm  (JIK) Ha
skpaHHOM kHomke Co3aaTb, B JeBOM OKHe HaBuratopa mnpoekra MOSBUTCS JEpeBO IMpPOEKTa ¢
cosmanHbiM y31oM APM RTM 1 pucynok 15. Otkpoem y3en RTM 1 nBoiineim memukom JIK, B
npaBoM okHe HaBuraropa mpoekra oToOpasuTcsl cofepX umoe y3ia — mycras rpynna Kanansl u onux
KaHal Kiacca Bwi3oB Okpan#l, npeaHasHayeHHBIM 171 oToOpaxkeHus Ha y3ne APM rpaduueckoro
DKpaHa;

HaguraTop npoekTa

X 00 BB BE & E »

©) Pecypcel [E k.aHank

!';_! 5
% iR %,: Arpanil:l

= b RTM_T

EE K.aHank

g M eTouHMEHA T pHERHMEK

[+

% BUEAMOTERM_KOMOOHEHT OB

Cuctera RTR_1

Pucynok 15 — HaBuraTtop npoekra

Cosznanue rpaduueckoro 3KpaHa

JBoitHbIM 1memukoM JIK Ha komnoHeHTe DKpan#1 OTKPBITH OKHO rpa)uyeckoro peaakTopa.

CO3)13.HI/IG CTaTHYCCKOI'O TEKCTAa
Pasmectum B J1€BOM BCPXHCM YIJIy 3KpaHa CTaTUYECKUM TEKCT - HaJIIHUCh

«3HaucHHe napamMeTpar». Ha nanenu HHCTPYMCHTOB rpa(l)nquKoro pe€aaKkTopa BBIACIUTb HKOHKY

ABEC
rpaduueckoro amementa (I'9) , Ha TI0JIe pelaKTopa yCTaHOBUTH MPSAMOYTOJNbHUK [, muist uero

pucyHoK 16: 3apukcupoBats JIK «TOUKy MPUBSI3KN»; pa3BepHYTh NPSMOYTOJbHHUK JABHKEHUEM Kypcopa
1 3aKCHPOBATH BBIOpaHHBIN [
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B2 Ixpantil”

LTEKCT?

Pucynok 16 — Pa3menieHue cTaTHuecKoro TeKCTa

ILJ’ISI nepexoga B PCKUM PCAAKTHUPOBAHUSA JJICMCHTA BbBLACIWTL Ha IMAaHCIWM HWHCTPYMCHTOB

UKOHKY & . JABoriabM memukoM JIK no pasmenieHHoMy ['D OTKpBITH OKHO €ro CBOMCTB. B mpaBom
nose ctpoku Teker HaOpaTh «3HaueHUe MapaMeTpay pUCyHOK 17.

Haguratop nposkTa Ll | 1] 3kpanttl”

T -

E & F i STERET:
CeokcTe0 3HAYEHHE =
K.oHmyp
3anueka [ ]
Teker SHaveHue napaMETpe{
Leer TexeTa |
WpkaeT M5 Shell Dlg .8

BbipaBHUBaHMe Mo ueHTRY
CkpeMe NpW cTapTe False

Monckaska

m
o
=]
m
]
5
5

ol (cHOBHAA NPHEAZKS [

Pucynok 17 — CBoiicTBa CTaTUYECKOTO TEKCTA 3aKPbITh OKHO
CBOMCTB, I'D Oyner umeTs BUA pucyHoK 18:

2] Jrkpanfl®

]
=

3HAYEHUE NapateTpa

e
T

Pucynox 18 — Bun rpadudeckoro sxpaHa

Ecnu BBeneHHbIit Bamu TeKCT He yMecTUIICS B IPSMOYToJbHUKE [, BBIACTUTE €ro U pacTsIHUTE
JI0 HY>KHOTO pazMepa ¢ OMOIIBI0 MBIIIH.

CO3I[aHI/Ie AWHAMHUYCCKOI'0 TCKCTA, CO3JaHUEC apTYMCHTA 5KpaHa B ITPOLECCE HﬁCTpOﬁKH JUHaAMHUYCCKOI'O
TCKCTa

[lonroroBuM Ha »5KpaHe BBIBOJ JMHAMHUYECKOIO TEKCTa JUIsi OTOOpaKeHHS YHUCICHHOTO
3HAYCHHs] KaKoro-iu0O WCTOYHHWKA CHTHAJIA — BHENIHETO WJIM BHYTPCHHETO IIyTEM YKa3aHHs
nuHamuzaiuu atpubyra ['D. Ompenenum HazHayeHHe apryMeHTa mabiona skpaHa. Co3nate H

. ABC .
pa3MecTUTh HOBBIM [ cnpaBa oT I'D ¢ Haamucelo «3HaueHWe mapaMerpa». JIBOMHBIM
menkom JIK Ha crtpoke Tekcer BbI3BaTh MeHIO Buj mHaMKanum pucyHok 19.
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pecTarer

= & | G
CEolcTED AHaveHue i
KoHTyp
Januera [

EECT {TEKCT

B g, MHAME ALK HeT guHarUEaLMHM

Liger Texera —
e WpmeT WS Shell Dlg.2
il | B bipaBHWEaHHE Mo ueHTpy

CkpemE NpW cTapTe Falze

TEd D

MNogckaska W

A

CHOBHaA NpHEASES [

Pucynok 11 — Hacrpoiika nuHamuzannn9

B npaBom none crpoku Haxath JIK u BbI3BaTh CIHCOK JOCTYIHBIX THUIIOB, BHIOpaTh THUIl 3HAYeHHe
pucyHok 20.

HeT gHHarHIauHKH
JHaYeHHE

Arg = KoHcT.

Arg = KoHoT.

Arg & KoHcT.

Arg in Bange

Pucynoxk 20 — Tun nuHamuszanuu

B oTkpbIBIIEMCS MEHIO HACTPOWKM MapaMeTpoB TUHAMU3ALMUHN PUCYHOK 21 BBIOpaTh CBOMCTBO
IIpuBsizka.

Texct {TERCTS
=" B, MHAMEALIM JHaveHuE
MNpueaszka
=I- Poprmar Generic

Gererc g

Pucynok 21 — Hactpolika mapaMeTpoB TMHaAMU3AIUN

B otkpeiBmiemMcsi okHe CBOWCTBO NPHUBA3KHU, HaXaB KHOIKY B 42 ero mamenn

MHCTPYMEHTOB, CO3/1aTh apIyMEHT dKpaHa PUCYHOK 22.
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B Crowcrea MPHBAZKH

X || 8 E e B 0 i A
Hran [ Tun | TunaanHes | 3Havere no HMD.FI‘-IEIHHIDE Mpuenzka | Pnaru | Tpynna Eg. 1staepeHia ; F.oraraeHT apuii I
BRG_O00  plglN  [BMREAL '

[ [oToE0 H OTraeHa ” OreAzare l

Pucynox 22 — Co3znanue apryMeHTa sKpaHa

JBortHpM mienmukoM JIK BelIenuTh MM aprymMeHTa M U3MEHHTh €ro, BBEIsS C KJIaBHUATYpbI
«ITapameTp» (3aBepIIUTh BBOJ HaxkatueM kiaBuiiu Enter). IloaTBepAuTh CBSI3b C 3TUM apryMEHTOM
HaxaTueM KHOMKH I'oToBo. 3akpeiTh OKHO cBoWcTB ['D, rTpadwuueckuwii skpaH OyIeT HMEThH
CJEAYIOINNA BUJ PUCYHOK 23.

B2 Ixpantil”

JHaueHMe napareTpa ATEKCT?

Pucynox 23 — Bun rpadguueckoro sxkpana

Co31aHue CTPEJIOYHOr0 NpUOOpa, NPUBSI3KA K TOMY Ke apryMeHTy
[Mpumenum s otoOpakeHus mapamerpa HOBbIA TN ['D — CTpenouynsiid mpubop pucyHok 23.

Boigenuts aBoitHbM mienukoM JIK Ha MHCTpyMeHTabHON MaHenn peAakTopa rpa@uKd UKOHKY e 51

gliaﬁ

[

BBHIOpaTh B TMOSBUBIIEMCS MEHIO MKOHKY CTPEIOYHOro mpudopa 4‘ . YcranoButs IO
Crpenounslii mpubop, BIOpaB €ro pa3smep TakuM, 4TOOBI BCE DJIEMEHTH TpadHWKH W TEKCTa HAa HEM
OBLIIO pa30OpUYMBEI U CUMMETPUYHBI. [lepeiiTh B peXuM pelaKTUPOBAHHUS M OTKPHITH OKHO CBOWCTB
I'D Crpenounsiii mpubop. Illemukom JIK wHa kHOmKe OCHOBHAsi NPHUBA3KA OTKPHITH OKHO
TabMMYHOTO penakropa aprymentoB. JIK BeiOpaTh aprymeHT 1ma0noHa »dkpana Ilapamerp.
[MonrBepaute BeIOOp JIK Ha knHOmke I'otoBo. JIBoiHBIM mienukoMm JIK OTKpBITH CBOHCTBO
3arosioBok 1 B ctpoke Teker BBecTu cioBo «Ilapamerp». 3aKpbIThb OKHO CBOMCTB.
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BHayeHWe napameTpa <text>

[Napametp
4000 50.00 60.00
30.00 70.00
20.00 USD 80.00
10.00 0.000 50.00
0.00 100.00

Pucynox 23 — Ctpenounsiii mpubop

ABTONOCTPOEHHE KaHAJIA

Jig co3maHusi KaHala B y3J€ NPOEKTa MO apryMeHTy IIalioHa HKpaHa BOCHOJIb3yeMCs
npouenypoi aBronoctpoenus. B cioe Cucrema otkpbiTh y3en RTM 1. C nomoursto TIK BbI3BaTh
KOHTeKcTHOe MeHi0 U JIK OTKphITh cBolicTBa KOMIOHEHTa JKpan#1 pucyHok 24.

Co30aTe KOMOOHEHT
Cozaate rpynny 3
Cos0aTe No WasnoHy...

HHLYT O HTE
Komuposare [Chi+C]

PenakTHpoEaTE

PP & Xdgd

PenakTHpoEaTE WaknoH

[NepeuEHOEATE. ..

CeoicTea

)

Pucynok 24 — Bb16op cBOHCTB 9KpaHa

BriOpats Bkimanky AprymeHTshl, BoienutTh JIK apryment Ilapamerp u ¢ MOMOIIBIO HUKOHKU
co3nath kaHan kinacca Float tuna Input ¢ umenem Ilapamerp.
Co3nanue resepaTopa CHHyCa M IPUBS3KA €ro K KaHAJLy
BBeneM B cocTaB NpoeKTa UCTOYHMK CHIHAJla — BHYTPEHHHMM I'€HEpaTOp CHUHYCOW[BI, CBSKEM
€ro C CO3/aHHBIM KaHAJIOM WU ONpoOyeM BBINOJIHEHHBIE CPeJCTBA OTOOpaxkeHus. OTKPBITh CIIOH
HUcrounuxkn/Ilpuemuuxn u yepes I1IK coznate B HeM rpynmy I'enepartopsl pucyHok 25.



E‘ EF Cuctema
= m RTH_1
EE K.aHak
-

& ﬁ Bucin

|% Cosaare rpgnny ¥ PC-bazed koHTpoAnepel

E K.onuposate [Chr+C) Facnpegenendeie HCO_[DCS)

[MnaTel_EBO0A/BRIEODA
FLC

apPC

DDE

MODBLS

MM onbS0EaTENECKME_ApaHEEDE

[NepEMMEHOESTE. ..
B' Ceociictea

HuarHoCTHES W CEpEMC

leHepaTope!

Bfwageccgus 9

tonenu

Pucynok 25 — JloGaBnenue rpynmsl I eHepaTopbl

JBoiHbeM memukom JIK oTkpeiTe rpynmy I'eHepaTopsl n yepes IIK co3maTe B HEHl KOMIIOHEHT
Cunyconpaa pucyHok 26.

EE K.aHank

i |*i‘n COGAaTE KOMOOHEHT b i
E‘ % M cTounmk T pHerHHER
¥? Orrenure [Chl+Z) TpeyroncHk,
T MeHepaTopel_1 Erironis I

- Q B HOAMOTEKM_KOMNOHEHTOE Berywan_aauHmILE

BWTOBRIA_MeaHap

CayyakiHoe_yucno

Pucynox 26 — Cozmanue xommoHeHTa CuHycomnma 3axBaTuTh ¢ momoribio JIK co3maHHBIM
UCTOYHUK U, He ormyckas JIK, meperammts kypcop Ha y3en RTM 1 B cimoe Cucrema, a 3areM, B
OTKphIBIIEMCsT OKHE KoMITOHEHTOB RTM 1, na xanan Ilapamerp pucyHnok 27. Otnyctuts JIK.

@) Pecypee & EE KaHank|

- s CucTema

= ' E EC 3kpantil

- B gd RTMI

EE KaHane! T

El % Wierasrutu T penuen 3 D: (00040001 -» 0x00000002
{; | i = Coding: TC5

i il

< I = Node: Cucrema RTH_1
Cuecrera R THM_1.Mapamerp Link: Curyconn st 3naverieMer oy T puetduen Neneparope)_1)
@) Pecypcel % ot

E 5 Cucrema

E‘ ‘ MeTouHuk /T pHerHIKI

 JU Teneparoper 1

& q EMEAMaTERM_KOMIOHEHT OB

Werounmknd T pueranisi [ eneparoper 1 |

Pucynoxk 27 — CBsi3b komnonenta Cunycoujia ¢ kanaiaom [lapamerp
3anyck npoekra
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=]

nioeKT C HOMOIIBI0 MKOHKU . Ha
MHCTPYMEHTAJIBHOW  MaHenu  BbIOpaTh  KOMaHIy E U CKOMIWJIMPOBATb IMPOEKT MAJs
3anycka B peasbHOM BpemeHu. JIK Beinenuts B cinoe Cucrema y3zen RTM 1, BbIOpaTh HKOHKY

IE Ha MHCTPYMEHTAJIBHOW MAaHENH U 3alyCTUTh PEXUM HCHOJHEHUs. B oTkpeiBmieMcs okne D

CIipaBa OT HaAAIIHMCHU
«3HaueHue napamMeTpa» OOJKHO IIOKAa3bIBATHCSA HM3MCHCHHUE CHHYCOMIAJIBHOT'O CHTHAJIA. To xe

3HAYEHUE JIOJDKEH 0TOOpaKaTh U CTPEIIOYHBIN PUOOp pUCYHOK 28.

3aKpbITh OKHO rpaduyeckoro pegakropa. CoxpaHUTh

BHa4YeHWe napameTpa (86.4343

MapameTp

40.00 £0.00 60.00

30,00 70,00
20.00 USD 80.00
10,00 86,434 50,00
0.00 100.00

PucyHok 28 — Pe3ynbTaT IMUTALMOHHOIO 3aIlyCKa ITPOEKTa
JlobaBieHue PyHKUMH yIIpaBJIeHUs

BBenem B coctaB rpaduueckoro skpaHa CpelCTBO, MO3BOJISIOLIEE PEaTu30BaTh BBOJA YHCIOBBIX
3HaueHu# ¢ kiaBuatypbl. Co3qauM HOBBIM apryMEHT Ia0JIoHa 3KpaHa JJis UX MpHeMa.
BrzBate rpaduyeckuil 3KpaH Ha penakTupoBaHue. BpiOpaTh Ha HHCTPYMEHTAIbHON MNaHEIH

rpadudeckoro pemakropa ukoHky I'D Kxormka - . C moMOUIBI0 MBIIIA PA3MECTUTh €ro B IOJE
skpana mox I'D CrpenodHslii mpuboOp puCyHOK 29.

18] Jrpanil®
3HaueHHE napareETpa <TEKLCT>
Thi Arrow gage
40,00 50.00 g0.00

30.00 70.00

20.00 80.00
10.00 50.000 50.00
0.00 100.00

|

Pucynok 29 — Bug rpaduueckoro skpaHa

[IepeiT B pesxuM peakTUPOBAHUA , Btrssare oxro caoiicts I'D PHUCYHOK .
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|0k |KHomka
B | &

il

CeofcTED SHAYEHME:

IEa cocToAHMA Falze

MNpHEaska

Mnockaa Falze

TekcT YnpaeneHie

W pragpr k5 Shel Dlg.8

Leer Tercta |
2anuEk.S

WM zofpaseHus

MCTHHHEN pasmep waobpaseHda  False

m

=}

Crpeme Npy cTapTe Falze

15

. TEAQ I

MNogcrazka

CEofic

Pucynox 30 — CBoiicTBa rpaduyeckoro seMeHTa KHOIKa

B mnone Teker BBectu «YmpamieHue». OTKpbiTh OnaHk CoObITHS B u ok PAacKpBITh
meHio Ilo naxkaTmio (pressed). BoiOpare u3 cnucka xomanny /lo6aBute Send Value, packpbITh
MEHIO HAaCTPOEK BbIOpaHHON KOMaH/bl pUCYHOK 31.

|0k |KHonk.a
B

il

CeoficTen 3Ha4eHuE
F.on gocTyna 0
Cofkmua

+ d
= | Hotaeute Send Walue

* releazed

Dodaeure Show/Hide Elementz
Hofaeure Jump to Screen
Dotasure Send caomment

Pucynoxk 31 — Hactpoiika rpaduueckoro snementa Knomka

B none Tun nepenauu (Send Type) BeiOpaTh u3 criucka BBectu u nepenathb (Enter & Send)
pucyHOK 32.
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|0k |KHomka
= B | &
:-Esnﬁm’so ' [ R—— i
F.oa gocTyna 0

!EDﬁbITHH |

= pressed |
MNopTeepxaeHue  False :
CurHan Falze
= Send Yalus I
Send Type | Dirsct v
Walue Drirect |
Destination Enter & Send I
®OR |
Source OR |
Restore Value| aWD |
- releazed Add
Add Scale %
ruiltiply
Diwide

Pucynok 32 — Hacrpoiika rpaguueckoro snemenTta Kxornka
JIK B mone Pe3yabTaT BBI3BaTh TAOIWYHBIA penakTop aprymeHtoB. Co3marh eIe OJWH
apryMeHT U 3aJ1aTb eMy ums YmnpasJenue. Mzmenuts tun aprymenta Ha IN/OUT, kHonkoii I'oToBo
MOATBEPAUTD MPUBSA3KY aTpudyTa ['D K 7TOMYy aprymeHTy pucyHOK 33.

B-X M2 oo kB @[ ]
Hraa Tun Tun ganter: | 3raustme no ymonuadue | Mpuesska | Foard .I'pgnna .En.usmepewq .Kommemf

[Naparterp phalN  [BEIREAL

|

I [oroBo H OtmeHa ” Oreazare ‘

Pucynok 33 — Co3nanue aprymMeHTa Y paBJieHUE

3akpbITh OKHO CBOMCTB I'D ¢ momomipio mienmuka JIK mo vkonke -1 . Bergemmus JIK I'D Tekcr,
CITy>Kalui Aiist otoOpaxxenus 3Hauenus [lapamerpa pucynok 34

Pucynok 34 — I'padmueckuii 21€MEHT TEKCT
C momoupl0 MKOHKHU Ha TaHeNM WHCTPYMEHTOB wiu KomOuHammed kiasum Ctrl+C

ckonupoBaTh BeieneHHBIM ['D Tekct B Oydep oOmena. Jlamee ¢ MOMOIIBIO HKOHKH = 158101
komOuHanuend kinaBum Ctrl+V u3Bneur konmiro ['D u3z Oydepa oOMeHa U MOMECTUTH €€ Ha
rpaduyeckuii skpaH. Ilepemectuts, yaepxkuBas Haxaron JIK, xomuio ['D Teker cmpaBa oT
pa3MmenieHHoro Ha skpane I'D Knomka. J[BolHBIM

menukoM JIK Ha nepememieHHOM 'O TeKCT OTKPBITH OKHO €ro CBOMCTB PUCYHOK 35. /[BOIHBIM

il

menukoM JIK Ha ctpoke TekCT BKIIaJKu OCHOBHBIX CBOMCTB MEPEUTH K HACTPOWKE JUHAMH3ALMHU
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nanHoro arpubyra I'D. B mpaBom mnone crtpoku IlpuBsizka memdkoM JIK OTKpBITH TaOMUYHBINA
penaKTop apryMeHToB ImabioHa 3kpaHa. Beimenuts JIK B crimcke aprymeHT YnpaBieHHe W IIETIKOM
JIK mo »skpaHHOil kKHOmke ['0TOBO moaTBepauTh MNpHBA3KYy arpulOyra I'D Tekcr Kk JaHHOMY
apryMeHry 1abiioHa dkpaHa. 3aKpbITh OKHO cBOMCTB I'D TekcT.

BBCTercT

= & | B | ¢
CeoficTED JHaveHue
K.oHTyn
SanqEkS [

Texct [Unpaenen. . <Tekct:

= MHIME AL 3HaveHHE

"Ipusﬂsraa ( HnpagneHue |
= Poprar Generic
Genernc En
Lier Texcrs I
W priger kS Shell Olg,2
BripaEHHEaHHE Mo weHTpy

CrpeiTe NpW CTapTE Falze

m

=]

Maogckazka

iy =

TEa

WAL

O zHOBEHAA NpHEAZE.A ’

|: [=])

Pucynox 35 — CgoiictBa rpaduueckoro ajnemMeHTa TekcT 3akpbiTh OKHO
rpaduueckoro pegakTopa.
[IpuBsizka apryMeHTa 3KpaHa K KaHaJly

Co3maguM 10 apryMeHTy YIpaBieHHe a0JioHAa JKpaHa HOBBIA KaHaJ, OTPEIaKTHPYEeM €ro
npuBs3Ky. B cinoe Cucrema otkpbITh y3ea1 RTM 1. C nomomsto T1K BeI3BaTh Uepe3 KOHTEKCTHOE MEHIO

CBOICTBa KOMIIOHEHTa DKpaH#1 pucyHok 36.
bl | MHeopmauua Paaru | APrumeHTbl | ATPMEYTEI

EEEIERILY & &

Hraa Tun THn AaHHEIR 3HAYEHME MO YMOI4EHWD Mpueaska

= :I'Iapame‘rp ealN .@_ﬂ.HEAL ..F"I'Iapame’rp:F'eaanoe sHaveHHe(CroTema AT _1]

Pucynok 36 — OkHO CBOMCTB 3KpaHa
BLI6iaTL BKJIagKy Aprymenrtbl, JIK Bblienurhs apryMeHT YmpasieHHe U C IIOMOILBIO

WKOHKH co3maTh HOBBIM KaHan. B pesynbprate, B y3me RTM 1 ,0yzmeT aBTOMOCTPOEH KaHal C
MMEHEM YTNpaBJjieHue pucyHokK 37.
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I:E F.aHank

%,: Arpanil

PucyHok 37 — ABTONOCTPOEHHBIN KaHa YTpaBlIeHHUE

JBonHpIM 1wwenukoM B nosie IlpuBsi3ka aprymeHTta YnpaBjieHHe BbI3BaTb OKHO HAaCTPOWMKH
CBSI3U, BBHIOpaTh B HeM aTpuOyT BXxoaHoe 3HaueHWe KaHaita YmnpaBjieHue W kHomnkoil IlpuBsizka
NOJATBEPANTh CBSI3b apryMeHTa OJKpaHa YmpaBjieHuHe c aTtpuOyroM BxoaHoe 3HauyeHHMe KaHaa

YnpaBieHue pucyHok 38.

) CroHHrypHpoBath ceAzb AnAtHeTera. RTM_1.3kpan#1:1:¥npaene n1e

= EES Chorema ATPMEYTEL | AprymeHTEl

= ad RTM_1 _I'IDnHoe S
;F'eaanu:ue SHAYEHHE
'E Jrpanii:] |AnnaparHoe sHaveHKE

]
& Naparerp BrogHoe SHaYEHHE
|CacTonAnue

: .F YHnpaeneHue | DocToEepHOCTE
|MepHon nepecyeta [3HaveHHe]
Teraeruma
fMHTepBan
M oaknoueHve
;BbIHDﬂHDE 3HAYEHWE ,
€ | ¥

' ATPHEYTELSARrYMERTEL | Tun aTputiyTa

[I'Ipusﬂaa'rb KaHan] ’anBHSElTb anHISHT] ’ MpHeazka I [ OTreHa

Pucynox 38 — Koudwurypamus cucremsl 3aKpbiTb OKHO

CBOMCTB KOMIIOHEHTa DKpan#1.
Pasmemenue I'D Tpena
JIomoaHUM CO3JaHHBIN 3KpaH HOBBIM ['D JUIsi COBMECTHOrO IMPOCMOTPA W3MEHEHWUH 3HAYEHUH
KAHAJIOB y3Jla BO BPEMEHM U OTCIICKUBAHUM IIPEABICTOPUU — TPEHIOM.

B nmpaBoii uactu rpaduueckoro skpaHa pasmectum ['D TpeHn s BbIBOJA 3HAYEHHM

Ilapamerp u Yuopasiaenue. OcHoBHble CBOMCTBa ['D oCTaBMM 3aJaHHHE4M [0 YMOIYAHHUIO.

[la¥y
[lepeiinem Bo Bmamky *“— wu, BeyienuB JIK crpoky

Kpussie, ¢ nomomsto [1K co3gaaum nBe HOBbIE KpHBble. HacTpouM UX NpHUBSA3KH K
aprymMeHTaMm, TOJILIHUHY U IBET JUHUI pUCYHOK 39.

il
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T

jray)
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il

CeolfcTED 3HaveHuE

= Kpueanal [Ilapamerp]

Jaronosok,

MNpueAska [NapareTp

Uger I
CTHAE AMHMM

T anMHA AHHMK 1

Tun rMeToK, HeT meTok,

CTHAE AMHMM BHE FPaHML, -~ -=--==~-=--========-"~

Makc. sHauEHHE 100
MuH. sHaveHME 0
M HTEpNONMpOEaHLE True
= Kpusaa?Z [Ynpaenevue]
Jaronosok,
MpueAzka YnpagneHue
liger [
CTHAE AMHMM
TanwMHA AHHMK 1
= Tun rMeTok, HeT meTok,
é CTHAE AMHMM BHE MPaHML, === - =====-======-=---
:1:-: Makc. sHaueHUE 100
@
Q MuH. sHaveHMeE 0
EJI HWHTepnonMpogaHLe True

7h.0

A0.0

280

0o b
281204 15:07:29 15:07:44 15:07:59 15:08:14 15:08:2
Ei% & ¢ ¢ < D P P
F.puBbIE M eTaiHmME ZHaveHve |
———[apamerp

———————HYnpaeneHue

Pucynok 40 — Bua rpaduueckoro snementa Tpeny
3anmyck npoekra
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CoxpaHUTh MPOEKT C MOMOIIBIO HKOHKH E. Ha wuHCTpyMeHTanbHONW maHenu BbIOpaTh
KOMaHay U CKOMIIWJIMPOBAaTb TEM CaMbIM IIPOEKT JJIs 3allyCKa B pEaJbHOM  BpPEMEHH.

BeiOpath  HMKOHKY Ha MHCTPYMEHTAJIbHOM IaHEIW M 3allyCTUTh peXuM ucnoaHeHus. C
MOMOIIbI0 KHONKU «YTIpaBJ€HHE» BBECTU BEIIMYHHY «YMPABJISIOUIETO BO3JACHCTBUS» M HaAOIIOIATh
pe3yibTaT Ha COCEQHEM HMHIUKATOPE U TPEHJE.

IIpocreiimas 00padoTKa TaHHBIX

C mnoMomplo co3JaHUsT HOBOTO KOMIIOHEHTa IIpOeKTa — Ia0JioHa MpOrpaMMbl CBSIKEM
ornepalnyen CIOXKEHMs JBa MMEIOIIMXCS KaHala. byneM CyMMHpOBaTh pealbHbIE 3HAYEHHs KaHAJIOB
[Tapamerp u YmpaBieHue, a pe3yibTaT MOMENIATh BO BHOBb CO3JaHHBIA apryMeHT 3kpaHa Cymma (c
oroOpaxkenneM Ha I'D Tekct u Tpenna) 6e3 co3aaHus JOMOIHUTEILHOTO KaHaNIa B y3JIe MPOEKTa.

CxonmpoBate 1Ba nepBbix ['D — «3HaueHue mapamerpa» M «text» M pa3MecTuTh HUX Hike 'O
Knonka pucyHox 41.

BHa4yeHWe 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
‘ YnpaeneHue ‘-:text:-

%HE'—IEHME napameTpa <text> E

H

Pucynox 41 — Bung rpadpuueckoro »skpana M3MeHUTH

cratnueckuid Teket nepsoro I'D Ha «Cymma :» pucyHok 42.

‘ YnpaeneHue <text>

CyMmMa: <text>

Pucynoxk 42 — Bun rpadgudeckoro skpana

A nuHamuky BToporo I'D mpuBs3aTh K TpeTbeMy aprymeHty 3kpaHa tumna IN ¢ umeHem
CymMa, KOTOpBIM CO3/1aTh B IPOIIECCE MTPUBSI3KU PUCYHOK 43.
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@ CEOHCTES NPHEAZKH

w-X 9 EEonRB A Fak

| Wraa | Tun | TN AaHHel | 3HausHie o YMON4aHHID | Npueaska | P naru | pynna ‘ En.usmepeHHa | K.obbaEHT 3pHi |

MNapaterp @IN i HEAL
Yrpasnene LhIN/OUT FEREAL

Cumva  pglN [SHREAL

’ [oToen ” Orrena ” OreAzare ]

Pucynok 43 — CpoiicTBa NpUBSI3KU
Jl06aBUTH elie OJJHy KPUBYIO Ha TPEH] ¢ MPUBA3KON K apryMeHTy CyMMa pHCyHOK
44.

[
i

i
| CrolicTen | BHaqeHMe [

Epusune

#- Kpueanal [Mapamerp]
#- Kpuean? [Ynpasneque]
#- Kpusan3d [Cymmal

Pucynox 44 — CoiictBa rpaduyeckoro snementa TpeHn
Cosnanne nporpammsl Ha a3bike Texno ST

CozpaauM mporpamMmy, B KOTOPOM cymMMa JBYX apryMEHTOB, CBS3aHHBIX C aTpuOyTaMu
PeanbHoe 3HayeHme kananoB Ilapamerp u VYmpasieHue, OyIeT MOMEUIAETCS B TPETHH apryMeEHT C
umeHeMm Cymma. B nanbHelinem, BoCIoib3yeMcss BO3MOKHOCTBIO CBS3bIBAHUS apTyMEHTOB 11a0JIOHOB
JUIS BBIBOJIA Ha HKpaH pe3yJbTara paboThl IPOTrpaMMBbl 0€3 CO3JaHMs JOMOJHUTEIBHOTO KaHaja.

JBoitabiM mienukoMm JIK oTkpeiTh y3enm RTM 1 u co3nath B HEM KOMIIOHEHT

IIporpamma pucyHok 45.

|% Cosnarte KornoHEHT

Y 3 Jkpar
¥m Coznats rpynny 3 ' Tobrame
A CospaHuTe yzen gna MPB % DokygteHt
F_'-::— 3arpysuTe gamn MPE ﬂ Cease_c CHEN

Pucynox 45 — Co3ianne KOMIIOHEHTa MporpaMmMma

BbIIeUTh KOMIOHEHT Ilporpamma#l u I1K BbI3BaTh KOHTEKCTHOE MEHIO, BHIOpAaB B KOTOPOM
JIK nysnkr PemakTupoBaTh MA0JOH, NIEPEUTH B PEXKUM pEAAKTHUPOBAHUS MPOTPaMMbl PUCYHOK 46.
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MNporpararaatl

[

CTpykTypa nporpare

I'Ipcurpammaﬂ'l

@.ﬁ.prgmemm
IjﬂDKaﬂbeIE NeperMEHHEIE

| [MofianeHeIE NEpEMEHHBIE

@ P yHK LM
@ CTpykTYpEl

| BHEWHME SUANHOTEKM

Pucynok 46 — Pexxum pegakTupoBaHusi MPOrpaMMbl
Brinenennem JIK B nepeBe maOiona IIporpamma#l cTpokn APrymMeHTBI BbI3BaTh TaOIMYHBIN

penakTop aprymeHroB. VIKOHKOHI - CO3JaTh B PENAKTOpPE apryMEHTOB TPHU aApryMEHTA C UMEHAMU
[Tapametp, Ynpasienue u Cymma. [Ipu sToM nepBbie 2 aprymeHnTa A0JkHbI ObITh THNA IN, a Tpetuit —

OUT pucynok 47.
eI L
Hun Trmx Trrl DamHEy | SHaYeHMEe IO FH0JIH SHFH
Mapawerp  phgIN [GH]REAL
Yopaeneme plo TN REAL
Cytoa gy 0UT [ REAL

Pucynok 47 — Co3gaHue KaHaIOB IIPOrpaMMBbl
Beinenuts B nepese mabnona ctpoky [Iporpamma#l u B OTKpBIBIIEMCS 1UAIOTe

Bb160p s13b1Kka BeIOpaTh 361K ST pucyHok 48.
& Buiiop Azbika [porpaiaiMpoEaHHA

BrIGepuTE AZLIK NPOrpatdtAUPOEEHAR BUHK L,

(%) 5T nparpardra
() SFC amarpatdraa
{3 FED amMarpardra
) LD gmarpardra

(3 IL nporpardraa

| Cnpaek.a | ’ MpHHATE H OTreHa

Pucynoxk 48 — Be16op si3pIka MpOrpaMMHUPOBAHUS
Ilo HaxkaTuro sKkpaHHOM KHONKM IIpHMHATH B OTKpBIBIIEMCA OKHE pPENAKTOpa IpPOrpaMM C
OOBSBJICHHBIMU MEPEMEHHBIMH HAOpaTh CIEIYIONIYI0 CTPOKY PUCYHOK 49.

PROGEAM
YAE TNPUT Ilapawmerp : EEAL: END VAR
VYAE THPUT ¥opaemeroie : BERL: END VAR
TAE OUTPUT Cymda : BERL; END VAR

Cyrmrda=Ilapawe rp+¥IpaeneHe ;

END_PROGRAM|
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Pucynok 49 — Bug nporpammsl Ha si3bike ST

C noMoIbl0 HKOHKU Ha MHCTPYMEHTAJIbHOM IIAHEIU peNaKkTopa WU

«ropsiuet  knasumiei» F7 ckoMnmuiaupoBaTh IporpaMMy U yOeAMTbCcS B yCIEUIHOMN
KOMIWIIIMKA B OKHEe BpIxox (Output), BEI3BIBAEMOrO M3 MHCTPYMEHTAJIBHOM IAHENIHU C IOMOUIbIO

a1
UKOHKHU pucyHok 50.

8 TRACE MODE Scrpt Compiler +1.0

MNporparaati] tmz compiled successfully

K.orrmanauLa OTnanka

Pucynok 50 — Pe3ynpraT y1auHON KOMIWISALUU IPOTPaMMBbI
IIpuBsi3Kka apryMeHTOB IIPOrpaMMbl

BbImonnHUM TIPUBS3KY apryMEHTOB MpOrpaMMbl K arpuOyTam KaHaiioB. BpI3BaTh CBOICTBa
komnoHeHTa [Iporpamma#1 uepe3 KOHTEKCTHOE MeHIO. BpIOpaTh BKIIaAKy APrymMeHTbI. J[BOHHBIM
HaxkatueM B nosie [IpuBsi3ka NpuBSI3aTh apryMEHTHI IPOTPAMMBI K aTpuOyTaM KaHalOB — apryMEHT

ITapameTp Kk peanbHOMYy 3HaueHMIO KaHana [lapamerp, aprymeHT VYmpaBiieHHE K pealbHOMY
3HAUCHMIO KaHaja YTpaBJeHHe PUCYHOK 51.

@ CxOH(PHIYpHPOERaTh CBAZL ANACKHCTera. RTM_1.Iporpamasas 1:4:Mlapatetp @E]
& E2F Cuctema ATpHENTE | APrymeHThl
= g ATM_1 | MeaHoe s ~
: PeantHOE ZHAYEHME
.C 3kpanfil |AnnapaTHoe sHaveHHe
.F e sets éBHD.U.HUE! SHAYEHHE
|CocTonHme
.F YnpaensHue JHocTosepHOCTE

|Mepuon nepecyeta [sHaveHme)

| TeHaEHUMA

& 1 Merouruku T puEtaHMIK ;HHTEDBaﬂ

| Mok modeHre

|BrmoaHos sHaueHUe w
£ >

.C Mporpatatatil:4

| AtputurbifbpruserTer | Tun ATPpHEYTE

Y anie NpHeAsky [I'IpuBﬂaa’rb KaHan] [I'Ipusqsa‘rb anHﬁgT] [ Mpueazka ] [ OTreHa ]

Pucynok 52 — [IpuBsi3ka apryMeHTOB ITPOrpamMMbl K aTpuOyTaMm KaHajaoB JIBOWHBIM HIETYKOM B

nosie IlpuBszka aprymenra nporpaMMmbsl CymMma BbI3BaTh

OKHO HaCTpOMKH CBs3M, BHIOpaTh B JIEBOM OKHE KaHajl Kiacca BbI3oB Dkpan#l, a B mpaBom

OKHE BBIOpaTh BKJIaJKy APryMeHTbl U yka3aTb B Heil aprymeHT Cymma u kHonkoil IlpuBsizka
MOATBEPAUTH CBA3b PUCYHOK 53.
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= CiontpurypHpoBath ceazb anaCuctema. RTM_1.Mporparsas 1:4:Cyrasa

=] 525 Cucrema ATPHEYTE .ADFHMEHTbI
= aj RTM_T ::.|r':|MF| "i_ulj ] _: T_Hn;.él-!Hbm .:.3HENE-'HHB no_gi
TE— %BapaMETp gl I[.:jf_{]HExxL
| npaBnEHHe@INJDUT@HEAL
'.,: MNaparieTp fCynra B#gl“ AYIREAL
'.,: Ynpaenerue
.C Mporpararaatl:4
) q; HeTouHHEHA T pHERHUEK
le 2|
[ ATpUSUTEWAPrUMEHTEL | Tun aTpudyTa
Yaanme npueasky [I'Ipwsqsa'rb KaHan] ['Ipusqsa'rb aprgMBH‘i [ MpuEazka ] [ OTreHa

Pucynok 53 — IIpuBsizka apryMeHTOB IPOTrpaMMBbl K aTpuOyTaM KaHaloB

B pesynbrare, Oyaem uMeTh pUCYHOK 54.
| MHboprauma Paaru | APrUMEHTE ATpUbYTEl
EIEEIERIL T AL v|5h &

| Mg Tun TN AaHHE!R 3HAYEHHE MO YMOTYEHWID | NpueAzka
.F Mapartetp:PeancHoe zHaverue(Cuctera RTH_1]
.F YnpaeneHue: PeancHoe sHaveHue(Cuctera RTH_1]
‘CSKpaHﬂ‘I:‘I:Egmma[EMc:Tema.F!TM_‘I]

Mapametp plglN  BE]REAL
YnpaenermeptglN - [RE]REAL

 Curra ci0UT B¥]REAL

OKHO CBOMCTB KoMMnoHeHTa [Iporpamma##1.
3anmyck npoexkra

CoxpaHUTh MPOEKT C IOMOLIBI0 HKOHKU H. Ha wuHCTpyMeHTanbHON IaHENIu BHIOpATh

KOMaHOy U CKOMIIMJIMPOBATh TEM CaMbIM IIPOCKT I 3allyCKa B pPCaJlbHOM BpPECMCHH.

BeiOpate HMKOHKY Ha MHCTPYMEHTAJIbHOW MNaHEIM U 3allyCTUTh pexuM ucnoiHeHus. C

IIOMOIIBIO KHOIIKH <<YHpaBJ'IeHI/I€>> BBCCTH
«YIPABJIAOIICC BOSJICﬁCTBHG» n Ha6J'II-OlIaTB COOTBETCTBYIOIICC N3MCHCHNE CUT'HAJIA

«YnpasieHue» u cMelleHre curaaina «CymMmmay pucyHOK S55.
PASEENI Y

BHaueHWe napameTpa |23.288 T s— T_
Mapametp 1125 -Illll ‘ ‘1-
40.00 50.00 60.00 ml -

30.00 B 70.00 I'I' "
2000 & usp . 80.00 - ' ' '
10.00 23288 )'QD.DD i : . . .
- 26.08.04 15:05:0615:05:21 1505368 150551  15:06:06

~
v

0.00 100.00 B & @ 4« Y D

Curve pattern | Saurce :\;’:al.ﬁe : N

YnpaeneHue ‘ 50 = TaBEeE . H—
YnpagneHue

Cymma: 73.288 (' ol S

PucyHok 55 — Pe3ynbraT MMUTAallMOHHOTO 3aI1yCKa IIPOEKTa
Cas3b no nporokoay DDE ¢ npuioxennem MS Windows Ha npumepe
Excel MPB kak DDE — cepsep



26

OpranuzyeMm 3ampoc  pealbHbIX 3HAYeHMH KaHaJoB y3/1a  pa3pabOTaHHOIO MPOEKTa
npunoxkenneM MS Windows B kauecTBe KoToporo BbiOepem kHury MS Excel.

3anmyctuth MS Excel. 3anmucate B 1ByX suelikaXx MEpBOTO CTOoJOIA 3ampochl Ha MOJIY4YEHHE
JTAHHBIX:

=RTMO|GET!INMapamemp

=RTMO|GET!¥Ynpasienne
rae 0 — MTHAMBHUIYaIbHBIM HOMED y3J1a B IIPOEKTE;

3amyctuth Ha wucnonHeHue y3en APM RTM 1. B wmento tabmuuer MS Excel IlpaBka
BbIOpaTh koMaH1y CBSI3M, BBIIEIUTh BCE TPU IapameTpa M Haxarb KHONKY OOHOBMTH, IOCIE Yero
3akpbeITh OkHO KHOmkoM OK. VYbemutscs, uto 3HayeHuss B sueiikax KHUrm Excel wu3MeHstoTcs
BMECT€ C COOTBETCTBYIOIIMMH pEaJIbHbIMM 3HAYCHHUSMH KAHAJIOB Yy3/a (3HaueHWs KaHaja
ITapameTp MeHs€TCSI NOCTOSIHHO, a KaHajla YHpaBJleHHWe — I10CJi€ BBEACHUS HOBOTI'O 3HAYEHMS C
nomoipio I'D KHomka) pucyHok 56.

BHa4eHWe napameTpa (97.543
Mapametp
40.00 50.00 60.00
20,00 70.00
20.00 USD £0.00
N 634
10.00 57 543 90.00
0.00 100.00 Y rrra—
[ﬁ Darn [(paexa Bwa Boraewa Doppat Cepewc  JasHbl
YnpagneHuE |15 DEEaS @AY bR - @
R2C1 | = =RTMO|GETIYnpaenenns
. | 1 2 3 4 5
Cymnaa: 111.478 | o477
2 15

Pucynok 56 — Pe3ynbTaT IMUTAIIMOHHOTO 3aIlyCKa MIPOEKTa

MPB kaxk DDE-knuent

B Tom ciyuae, xorga TpeOyeTcsl moiydarh JaHHBIE OT BHEIIHETO MPUIIOKEHHS M0 MPOTOKOIY
DDE, MPB nomxen Bbictynath B ponu DDE-knmenra. Hampumep, ecnu HE0OXOAMMO BBOAUTH BO
BHOBb cO37laBaeMblil kaHail (B ero atpuOyt Bxomnoe 3Havenme) M3 TaGnuubl y3na RTM 1 nanubie
u3 sueriku R3C3 kuurm MS Excel, Hano B cinoe Hcrounuku/IlpueMHMKH cO37aTh HOBYIO
rpymity DDE, a B Heii — komnoneHT DDE#1 1 oTpegakTupoBaTh €ro ciexyromnuM 00pa3oM puCyHOK
57.
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O cHOEHEIE

Hra Excel Sheet1 R3C3

K.ooupoeka Twi

K.orreHT apui

MapareTpel

Pestir ADVISE v
A 0 =
B 1] =
HanpaeneHue Input  w
F opraat AHanor v

Pucynok 57 — Co3nanue rpynnst DDE#1
rne B atpudyre Ums: Excel — ums mpunoxkenns; Sheetl — ums nmucra kauru Excel; R3C3 — ampec
SAYEHKH.

ADVISE — pexuM NOCBUIKM KIWEHTY 3Hau€Hus 0IpU KaXIoM ero usMeHeHuu. Ilocne
HeoOxonuMo co3faTth KaHan kiacca Float tuma Input ¢ uMeHem

N3 Tabnumbl W TmpuBs3aTh K HEMYy C IOMOIIbI0 MexaHusMa drag-and-drop wWCTOYHHK
Excel.Sheet].R3C3. TIlocne mnpomenyp coxpaHeHHMs HpOEKTa M MOJArOTOBKM €ro K 3allycKy B
peampHOM BpemeHH, 3amyctuM Excel, a 3arem y3zemn APM RTM 1. BBoms B sueiiky R3C3
IPOM3BOJIbHBIE 3HAUEHMS, UX MOXKHO HaOdronaTh B arpulyTax kaHana M3 Tabnuibl ¢ MOMOLIBIO OKHA

MMpOCMOTPa KOMIIOHECHTOB, OTKPLIBAECMOC YCPE3 OCHOBHOC MCHIO OTJIaJYUKa PUCYHOK 58.
1 lNpotpainep - C:/Program Files/AdAstra

daiin BN AdefcTEMA  Cnpaska

B"l O MNonHeir skpan Chel+F

Pl KomnoHEHTE! Chrl+0

CTaTyC Y2N0E Chrl+1

MonesosaTenm Chrl+3
BCNNBIEAKILME 3KDaHSI .

Pucynok 58 — Oxno npodaiinepa
Takum o6pa3om, B pe3ysbTate OyeM HMETh ClIeAyOIIee PUCYHOK 59

EST DDE O.dbb

®aiin Bua AsiicTerA Cnpaska

B4
= TEST_DDE_O T T [E] tafin Opaeca B Berasea doppar Cepsnc
Us_tabmiuel : 100 LanHble OkHo Cnpaeka == x|
Recieve by Autosend [ooojio0 - R A OE 3 e A »
Users [ooi.. A = .
Fast [002]100  In | =

[003]10n+T © i 2 3 4 =
o041 T 1

[00s] 1 Frg

[oslo D v

YCTEHOBHTE

ErE] (e
|

bR MG T

W 4 p[mhsheets /|«

PucyHnok 59 — Pe3ynbraT IMUTALIMOHHOTO 3aIlyCKa IIPOEKTa

Jns coctaBneHus oT4yeTa HEOOXOAMMO B MeHIO Maiiyl BBHINOJHUTH KOMaHIy
JIOKYMEHTHPOBATH NMPOEKT MOoTy4YeHHbIH *.html ¢aiin HeoOxouMOo pacreyaraTh.

KonTpoabHbIe Bonpochl
CucremMbl MOHUTOPUHTA U YIIPABIIEHUS! TEXHOJIOTUYECKUMH MTPOLIECCaMU
Ortansl co3aHus cucteM yrnpasieHus Ha 6azae SCADA—cucrem
OyHknoHanbHble XapakTepucTuku SCADA-cuctem
@YHKIMOHAJIBHBIE BO3MOKHOCTH

:hw!\)_.
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[Iporpammuo-anmnapathsie matgopmel SCADA-cuctem

CpenctBa ceTeBOM MOAAEPKKA

BcerpoeHHbIE KOMaHHBIE A3BIKH

[TognepxuBaeMbie Oa3bl TaHHBIX

I'papuueckue Bosmoxxnoctu Tpennsl u apxussl B SCADA-cucremax
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Jlaboparopnasi paGora Ne2 Peasm3anms Jormvyeckux pyHkumii npu nomomu scada—cucremMbl
TRACE MODE

Leanb paGoThI: OCBOMTH METOAMKY MPOTPAMMHUPOBAHUS JIoTHUecKuX QyHKuuil npu nomouw SCADA—
cucreMbl TRACE MODE Ha s13b1xke Texno FBD.

ITopsinok BhINOJIHEeHHs 1a00pPaTOPHOI padoThI

Pa3zpaboTtka mr000ro mnpoekra aBTOMAaTH3allMM BCErJa HauyMHaeTcss ¢ 3amycka MHTerpupoBaHHOMN
cpenst paspadorku (MCP). [lns ee 3amycka HeoOxoaumo BeImoHUTE Komanay TRACE MODE IDE 6
(base) u3 rpynmel yCTaHOBKM HHCTpyMEHTalIbHOH cuctembl B MeHo [Iporpammser WINDOWS wunu

IBOWHBIM IteTukoM JIK MBIIH 110 UKOHKE E pabouero crona Windows pucyHok 60;

= Mure rpMporaHHan cpeda paipabotiy TRACE MODE 6
Faitn [poekt Bua Okdo  Cnpaska

ERB-H Q| A g8

I H-E!Eil-il'-E!Tl:IFI NPOEKTa x

X | o B R\ g RE & E »

Pucynox 60— MHTerpupoBaHHas cpena pa3padoTKu

[Mocne 3amycka UCP B menio @aiin BoiOpath komanny Hacrtpoiikm HC...B mosiBuBIIEMCS OKHE
BbIOpPAaTh YPOBeHb CJI0KHOCTH M HACTPOMTH KaK MOKa3aHO Ha pucyHke 61, a 3aTeM BbIOpaTh OT/1agKa
Y HACTPOUTH KaK Ha PUCYHKE 62.

o = 3
[ES HacTpojuy [x]
MC

OfwHe
HpoBeHE CADKHOCTH () CranoapTHeii () Hacrpausaemeiit
Bug

CoxpaHure ana MPE
WWnuaH #| Pecuposl CvcTema

Otnanka
Koneeprep vz TRACE MODE 5

() Mpocrait () RamnnexcHei

BuoumocTs cross

W a8noHE nporparm WerauHukmd T pHetHi
a8 noHe ZKkpaHoE Tononorua

WagnoHe oT4eToE TerHonorus

WatinoHe: ceasmc BT KMy

Basa kaHanos Buimorerin

OTKpLIBATE WatnoH
CTPpOMTE KOAMPOBKY MO TEXHOAOMHK

CoznaTs offbekT NPk KOMAROBAHW 1S SHEAHOTERK

PenakTOp SpryMeHTos
Bas0BbIA peaakToR
PO

_Feﬂ.amnp SOL

PenarkTop nporparm

L [orosn J [ OTmeHa ] [ MpmtEHUTE ] [SHaueHun 0 YrOA4EHMD
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Pucynok 61 — Hactpoiixku UCP

@ Hactpokiku E
uc
Odwme

UposeHE COGKHOCTH |& ATH '! oneoie \& bt o |a T-Factory Console
B ]

CoxpaHiTe ana MPE MCNONES0EATE:
|Wrion
OTnagka Q: MNpogalinep © NOAASMKKON FPAPHYECKHY 3 KPSHOB
Koneeprep us TRACE MODE 5

JLns oTRaKK CASAMIOWHK THNOB Y308

() NMpodarinep B3 NOAAEPAKA TRADHIECKHK 3KPAHOE

FenakTop aprymeHTos
Baszoenii pegakTop
P‘ﬂjl LR
Peaskrop SAL

FenakTop nporpaw

I Fotoso 1 l Ormera ] l MpkreHUTE ] [SHaueHMn N0 YrOHEHUID

Pucynok 62 — Hactpoiixku UCP

[Tocne npoBenenHbix HacTpoek MCP Haxath KHONIKY ['0TOBO.

M
C IIOMOIIIBKO MKOHKU . HHCTPYMCHTAJIbHOM IMAHCIIN CO3JaIUM HOBBLIU MPOCKT IIPU 3TOM B
OTKpPBIBILIEMCS Ha SKpaHe AUaiore pucyHok 63.

% Hoebli npoekT

MpocTob CTaHoapTHEIR  KomMinekcHeH

| Cozaars |[ OTrieHa

Pucynok 63 — BeiOop Tumna npoexta

Bribepem Ilpoctoii ctinmps paspabortku. [locne naxkatust neBoi kmaBumu Meimm (JIK) Ha skpaHHOMN
kHonke Co3aath, B 1eBOM okHe HaBuratopa mpoekta MOSIBUTCS JEPEBO MPOEKTa C CO3JaHHBIM Y3JIOM
APM RTM_1. Otkpoem y3zen RTM_1 npoitneiM menukom JIK, B mpaBom okHe HaBuraropa
NMpoeKTa oOToOpasuTcs colepkuMoe y3ida — myctas rpynna Kanaasl u oJuH KaHan Kiacca
«Bp3oBy OJkpan#l, npegHazHAUYCHHBIM I OTOOpaxkeHWs Ha y3i1e APM rpadudeckoro sKpaHa
pUCYHOK 64.
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X 20 BB D BE & B o»

i) Pecupcel [= Kanane
EI "6 Cverera %,: Jkpaniil
- gl RTM_1

EE K.anane

% Mo ouHME M T PHERHIE L

‘E BHEAMOTER_KOMNOHEHTOE

Cucrera BT _1

Pucynok 64 — HaBuratop mpoexra
Co3nanme rpapuueckoro 3Kpana

JBoiineiM memukoM JIK Ha xomrnoHeHTe DkpaH#l OTKPBITH OKHO IpaMuecKoro peJakTopa.
HOI[FOTOBI/IM Ha OJKpaHE BBIBOJ IAWHAMHWYCCKOI'0 TCEKCTa JJIA OTO6pa)KeHI/I$I YUCJIICHHOT'O 3HA4YCHUS
BXOAHbIX mnepeMeHHbIXx X1, X2, X3, X4 u BBIXOAHOrO 3HAa4eHHUs Y MYTEM YKa3aHUs JUHAMU3AIUU
aTpubyTa rpadudeckoro snemenTta (I'9). OnpenenuM Ha3HaYCHUE apryMEHTa Ma0JI0Ha dKpaHa.

RBG
CoznmanuMm u pazmectum deteipe ['D KaK TTOKa3aHo Ha PUCYHKE 65.

BEE

B ad RTM_T
| S Kavansi
B Herourm Mpwemi

B G EunaTer_KamnaHerTos

Cuctera RTM_1 3xpanttl:1

DEHOQE £# %0 0B {7} n
Pucynok 65 — Co3nanue rpauieckux 3J1eMEeHTOB
JBoiiabiM menkom JIK Ha ctpoke Tekct BbI3BaTh MEHIO BUJ MHAMKAUMM PUCYHOK
66;
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2 & | B | ¢
| CeoticTen | 3Hauetme
| 2anuera [ I
(Wpptcpr MS Shell Dig.
_iBbIDaBHHBaHHB Ma ueHtpy
|Terer <TEKCTS

| Bug vHgukauH9 Het guHarrsatmm

Ler rexcrs I
|Nogckaszka
iBbulB.ﬂeHHe & MFE Falze

I
|
|
|
|
|
|
|
i
|
|
|
- !
|Crkpeme npu crapre Falss |
| |
|
|
|

OcHoeHan NpHEASKa I

Pucynok 66 — Hactpolika nHaukanuu
B npaBom none crpoku Haxatb JIK 1 BBI3BaTh CIMCOK JOCTYIHBIX THMOB. BbiOpath T 3HavyeHne
PUCYHOK 67.
HeT guHarH3aLHA
JHauEHuE
Arg = FoHeT,
Arg == KoHcoT.
Arg & KoHeT,
Argin Range

Pucynok 67 — BeiOop Tuna nuHamMu3anuu
B oTkpeIBIIEMCSI MEHIO HACTPOMKHU MapaMeTpOB TUHAMH3AIIMN PUCYHOK 68.

Tekcrt STRECT?
= Bug MHOMEALMK ~— 3H3YEHME
MNpLeAzka
= Poprar Generic

Generic g

Pucynok 68 — OxHo npuBsizku BeiOpats cBoiicTBo IIpuBsizka.

¥ -

B otkpeiBimiemcs okHe CBOWCTBO NPUBA3KH, HAXXaB KHOIKY Ha €ro MaHelu UHCTPYMEHTOB,
CO3/1aTh MATH aPTYMEHTOB AKpaHa 4 BXOIHBIX W OAWH BBIXOJHOW PUCYHOK 69.

B Caoticraa NPMBAINH

k- X | 2EEE | e o B BB ¥[dhoéh
Hraa | Tun Tun aaHHER 3HaYEHHE N0 YMOT4SHWD Mpueazka | Pnar | Fpynna En vamepeHia |
Kl gl BHREAT _
52 ehalN RREAL
" ealM BEREAL
e ehalN REREAL
v e 0uT REREAL
B3 J
[ [oToeo ” OTreHa H OTEAZETE J

Pucynok 69 — Co3nanne apryMeHTOB 3KpaHa

I[BOﬁHBIM IICJIITYKOM JIK BBLACIUTL UM aprymMeHTa U HU3MCHHUTBL €ro, BBCIAA C KIIABUATYPHI «X1»
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(3aBepmTh BBOJA HakaTuem kiaBuimu Enter). IloaTBepauTh CBS3b € ITHM apryMEHTOM HakKaTHeM
KHONIKM ['0TOBO; AHaJOrMYHBIM 00pa30M HACTPOUTH BCE BXOJHBIC U BHIXOJHBIC APTYMEHTHI.
BBenem B coctaB rpaduyeckoro sKpaHa CpeICTBO, IO3BOJISIONIEE pEANTU30BaTh BBOJ YHCIOBBIX
3HaueHuil ¢ kiaBuatypbl. Co3gaauM HOBBIM apryMeHT IIablioHa dKpaHa Jjis UX MpHeMa.

BreiOpath Ha MHCTpyMEHTaJIbHOM mNaHenu rpaduyeckoro penakropa MkoHky I'D Khomka - . C
MOMOIIbIO MBILIN Pa3MECTUTh €ro B I0JI€ dKpaHa Kak MMOoKa3aHo Ha pucyHke 70.

EB&: MMe HH™ - MHTe rpHpoBaHHan cpeaa paapaGomim TRACE MODE 6 - Wa6aoHbi_3kpaHos. Jkpand 1

Paan Mpoekr Mpaeka Cepeuc Bua OkHo Cnpaska

oo S Rx (A IHA (R =N ONERMNr I SBE =
o E-iRB-H G A4 % 8id-E-

B a X ]Eﬂxpanm‘ ‘ i
X | BB ) RE & E »

@ Pocupen B eon
= EE5 Cucrema
%E rer i
B ud RTMI
-
= Kanane

B Mcrourmtcu/ TpuemHiey

[ @ Budnioreru_KkomMnonerTos E

I

_]
E

v
| Crcrema RTM_T. 3rpartl 1 & ¥

12,98 [Snap OFF

Pucynok 70 — I'padudaeckwnii sxkpan

IlepeliTu B peXKUM peaaKTHPOBAHUS & MepBOI KHOIIKHU, BBI3BaTh OKHO CBOMCTB D pucyHok 71.

HCTES ofeerTa .

2 [(E]e |

i CeolcTED I3HaueHue

|| NEa cocToaHua Falze

|

||Mnackan False

. Terct 1

{| Wpseer MS Shell Dig.8

leer rexcra E—

|| 2anueka
W sotpaseHude

METHHHRI pasmen waofpakerua  False

||\ CkphiTe NpW cTapTe Falze
E Moackazka
|| Bewenerie 6 MPB Falze

Pucynox 71 — CpoiicTBa rpadyuueckoro 3JeMeHTa

B mone Teker BBecTH «X1». OTKpbITH OiiaHK CoOOBITHA B u1x packpbiTh MeHIO 1o HaxaTHIO

(pressed). BriOpats u3 crucka xomanay lo6aButh Ilepenarh 3HaueHHe, PACKPHITh MEHIO HACTPOCK
BBEIOpAaHHOW KOMaH/bl PUCYHOK 72.
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| CeoiicTen BHadeHuE

[K.on nocTuna o
écuﬁbﬁwﬂ

[+ mouzePreszed

- mouseR | Hotaeute [epenares sHaveHWE

Jotaeure [MokazaTe/CLpEME 3 NEMEHTEI
Jotagure [Mepeimi Ha akpaH

Jodagure [MocnaTe KOMMEHT 3pHE
Hogaeure MNocnare nogcokasky
Nodaeurs Mocnate cTpoky

Nofaeure BeinonHuTE

Pucynok 72 — HacTtpolika Tuna nepenayu
B none Tun nepexaun (Send Type) BeiOpath u3 cnricka BBecTtn u mepenartn
Enter & Send) pucynoxk 73.

CeoMcTEa O T
@KHDI‘IKE
= B | &
| CEOMCTED . 3HadeHHe
kon A0CTYNG 0
|\ Cofbmin
= mougePressed
MoaTeepkaeH e Falze
Curnan Falze

= Mepegare sHaveHKHe

Tun nepeaqM | MpAran v

3HaueHuE Mparan

Pesynctar BE&CTI 1 NEpEAaTE

" HE-HIMH

CTOMHUE MM
BoccraHaenvears sHaveHWe | |4
- mouseReleased HofaeuTe

JoGaBHTE NPOWEHT wWi.a)|
YraHo#uTE
Fazgenure

Pucynok 73 — Hacrtpoiika Tumna nepemgauu

JIK B mnone Pe3yabrar BbI3BaTh TAOIMYHBIM DPEJAKTOP APryMEHTOB M IPOU3BECTH MPHUBSZKY K

aprymenty X1. [locne mpussisku okHO CBOHCTBa 0OBEKTa BBINIAIUT CICAYIOIIMM 00pa3oM PUCYHOK
74.
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@KHonKa
s (B | @
| CeolficTED - 3HauEHUE
;Ku.:unn.ﬁcrgna o
|\CoSemma
= mousePressed
MNoaTeenwaeHUE Falze
Curnan Falze
= Nepenars sHAYEHME
T UM Nepeaaqu BeecTi 1 nepegare
3HaueHUE
PezyneTaT ®1
WeTouHue

BoccraHaenvEaTe sHaueHue False

- mouzeR eleazed

Pucynok 74 — OxoHUaTeNbHBIN BUJ OKHA CBOMCTB rpaduecKoro 3JeMeHTa AHAIOTUYHBIM 00pa3oM
HACTPOUTH OCTATbHBIC KHOTIKU X2, X3, x4.
I[IpuBsizka aprymMeHTa 3KpaHa K KaHAJLY

Cozmamum mo aprymentam X1, X2, X3, X4 u Beixogy Y ma0JoHa SKpaHa HOBBIE KaHalIbl M
oTpenaktupyeM ux mnpuss3ky. B cimoe Cucerema otkpbeiTh y3en1 RTM 1. C nomomisio TIK BbI3BaThH

yepe3 KOHTEKCTHOE MEHIO CBOMCTBA KOMIIOHEHTa JKpaH#1l pucyHOK 75.
| MHpoprauma Paard | AprymeHtel | -‘;-\TDHﬁgTbI

-QfE! iE 2% | O ﬁ &ﬁl ﬁ | LJlrQ l.’»“FQ

Mma | Tun TN AEHHEI | SHAYSHME MO YHOAHGHMID MNpueaska P naru
i palM @HEAL ‘FX1 :PeancHoe sHaveHwe [Cuctera BT _1) .
2 palM [:_EEHEAL .,:X2:F'eaanoe aHaveHue [Cuctema AT _1)

3 palM !'_:_}L REAL .FXS:F'eaanoe aHaveHue [Cuctema BT _1)

;X4 palM BHREAL .FX4:Peaanoe aHaveHue [Cuctema RTH_1)

e ci=0uT [BHREAL .FYZBHD.CLHDB aHaueHve [Cuctema RTM_1)

kpanil:l

2

cTeraa RTH_1

Pucynok 75 — OkHO CBOWCTB dKpaHa
Bribpate Bkianky Aprymentsl, JIK Boigenuts aprymentsl X1, X2, X3, X4 u Beixon Y U C

IIOMOLIBI0 MKOHKH co3/1aTh HOBBIM kaHan. B pesynprare, B y3nme RTM 1 ,0yayT aBTOMOCTPOEHBI
CIEQYIOIINE KaHAJIbl PUCYHOK 75.

= Kanan
B Fkpantl:]
&
&«

B

B

B v
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PucyHok 75 — ABTOIIOCTpOEHBI KaHaJIbI

3.2.1 Co3nanne nporpammsl Ha si3bike Texno FBD

CozmaanM mporpaMmy, KoTopas OyJeT peain30BBIBATh 3aJaHHYIO JIOTHUECKYIO (YHKIHIO. J[BOWHBIM
memukoM JIK otkpeiTh y3en RTM 1 u co3nate B Hem kommnoHeHT Ilporpamma pucyHok 76.

|’m Cos0aTe KOMOOHEHT 3 T3 Jrpan
¥m Coznate rpynny 3 FEBr PR
A CoxpaHuTe yzen anA MPB % Dokyrert
E-::— 3arpysuTe gamn MPE Cease_c CHEL

Pucynok 76 — Co3nanue komrnonenra IIporpamma
Boeinenuts kommoneHT Ilporpamma#l m IIK BbI3BaTh KOHTEKCTHOE MEHIO, BbIOpaB B koTopom JIK
NyHKT PegakTupoBaTh mAad/J0H, NEpETH B peXUM peJaKTUPOBAHUS IPOrpaMMbl PUCYHOK 77.

Mporpararaai

B

CTpykTypa Nporpatdkel
I'Ipcurpammaﬂ'l
% |_'ﬂ.-'-‘-.|:|rgMEHT|:.|
|_'ﬂ]'|nriaanb|e NepereHHEIE

| | ["nofaneHelE NepemMeHHEIE

|_'ﬂCF'gHKu.HH
dETDHKTHDbI

| | BHELWHKE SHANMOTERKM

Pucynoxk 77 — PenakrupoBanue apryMeHToB [IporpaMMel

Beinenennem JIK B nepese mabnona Ilporpamma#l cTpoku AprymMeHThl BbI3BaTh TaOJIMYHBIN
pPENAaKTOp apryMEHTOB HMKOHKOMW B - CO3/1aTh B PEIAKTOpE

aprymeHToB uetbipe apryMenta X1, X2, X3, X4 u Beixon Y. IIpu stom mepBeie 4
aprymenTa qojokHbl ObITh THNA IN, a nocnennuit — OUT pucyHnok 78.

falx = E=eEle o k@

TATT THIT T ATTEIRIY SHayeHME II0 §HOITH SR
W1 paTH  [REJREAL
[z plaIM  [R¥]REAL
[z phaI¥  [RE]REAL
x4 pkaIH [RE]REAL
g glm00T  [BEEAL

PucyHnok 78 — AprymMeHTbI TpOorpaMMmbl

Boeimenute B gepee mabsmoHa crpoky Ilporpamma#l u B OTKpbIBIIEMcs nauajgore BpiOop s3pika
BbIOpath 51361k FBD pucynok 79.
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-] Bpi6op Aapia [porpasearpopaiva @

Brifepure AsbIk NPOrparbUPOBaHMUA hyHK AL

() 5T nporpatataa
() 5FC auarpardra
) LD guarparraa

) IL nparparama

[ Cnpaexa l [ MpHHATE H OTreHa l

Pucynox 79 — Bb16op s3bIka IpOorpaMMUpPOBAHHS

[To Haxatuio »SkpaHHON KHONKKM IIpUHATH B OTKpBIBIIEMCS OKHE pEJaKkTopa MOporpamMm c
OOBSIBIIGHHBIMH TI€PEMEHHBIMH CO37aTh MPOrpaMMy B COOTBETCTBMM C 3amaHueM. Jlius BbiOopa

nanutpel FBD 610k0B HeoOxomumo JIK MpImm HaxaTth Ha KHONKY @ [IOCJE YEro IOSABUTCA OKHO
BeiOOpa FBD GmokoB pucynok 80. Ilpu paspabotku mporpammbl BepxHHe BXonbl FBD 0mokoB He

HCIIOJIB3YKOTCA  T.K. OHM TPCAHA3HAUYCHBI JId HU3MCHCHUA TIOpAJKa ICPCCUHCTaA 6JIOKOB,
I/IH(bOpMaI_[I/IOHHI)IMI/I BXOJaMHU, ABJISIFOTCSA BXOJbl HAYMHAs CO BTOPOTO.

MHEBEPCHA YETEIDER Noruyeckoe Jlorvdeck.oe
A NEMEHTOE UHHOKEHME UHHOEHME

HETEIPE:
INEMEHTOE

Noruyeck oe Noruyeckos
CADHEHHE CADMEHME YETHIDES
ANEMEHTDE

| Noruyeckke P yHrLH :I'Ioﬁwrcusble FPUHKLAKM | ADHPMETHYECKHE T YHEL A TpuroHarer — *

Pucynox 80 — ITamurpa FBD 6iioxoB

a

Jns  peanu3anuy  JIOTHYECKOM (QYHKIMM BBIOEpEM clenyromue Onoku: u3 pasnena Jlocuueckue
Qyukyuu FBD 010xu unsepcus (1X), noruueckoe ymHoxkeHne (X&&Y u &&), 1Ooruyeckoe CrioxeHue
(I). Tlocme pa3memnieHuss Bcex OJOKOB JMJIsi paccMaTpUBaeMoro Ipumepa mporpamma Oyjaer

BBITJISIZICT  CIICAYIONIMM 00pa3oM pHUCYHOK 81.
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Pucynok 81 — I[Iporpamma Ha si3bike Texno FBD

C noMolmpl0 HKOHKU Ha HMHCTPYMEHTAJIbHOW IIaHEIW peNaKkTopa WU
«ropsiuelt  knaBumei» F7 ckomMnuiupoBaTh mporpamMmy M yOeAWThCS B YCHEIIHOW KOMIWJISIMM B

okHe Bbixox (Output), BbI3bIBAEMOTr0 U3 MHCTPYMEHTAIBHON MaHEIH C MOMOIIBI0O HKOHKU PUCYHOK
82.

b8 TRACE MODE Scrpt Compiler +1.0

Mporpatardal ]tz compiled successiully

F.orrana9a Otnagka

PucyHnok 82 — Pe3ynpTaT ycnemHon KOMIUISALINN TPOrpaMMBbl
MpuBA3Ka apryMeHTOB NPOrpammbl

BrIMoHUM MIPUBSI3KY apryMEHTOB MpPOTpPaMMBblI K aTpuOyTaMm KaHajoB. BbI3BaTh CBOWCTBa KOMIIOHEHTA
IIporpamma#1 4yepe3 KOHTEKCTHOE MEHIO. BbiOpaTh BKIagKy ApryMeHTbl. J[BOMHBIM HakaTMEeM B
none IIpuBsi3Ka TpUBS3aTh apryMEHTHI MPOTPaMMBI K aTpuOyTaM KaHajioB — apryMeHThl X1, X2,
X3, X4 k peanpHOMY 3HaueHUIo kaHayioB X1, X2, X3, X4 pucyHok &3.
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B 5 Cyerema o~ | Aputurel | Apruvents
5 g ATH_I 10| Mooz -
iD PeankHoe sHaveHuHe
EE F.aHane! |‘| ANNapaTHOE 3HAYEHME 5
® ) §2 BrogHoS FHEYEHHE
L 13 CocToaHqe
L i4 NocTosepHocTe
|5 Mepyog nepecyeTa [ZHaveHwWe]
.F bt B TeraeHuma
.F % = i? WMHTepean
18 [NogkmoveHde
.,: w4 !El BhixodHoE sHAYEHHE st
; - ., A 3 I i
| ATPHEYTEIAAPrYMEHTEI | Tun arputyTa
[I'Ipusﬂsa'rb KaHan] [I'IpusqsaTb anHﬁg'r] [ MpuEAsKa ] E OTreHa 1

Pucynok 83 — CBs3b apryMeHTOB POTrpaMMBbI C apryMEHTaMM dKpaHa J{BOMHBIM LIETYKOM B I10JIE

IIpuBsi3ka aprymeHTa nporpaMmsl Y BbI3BaTb OKHO

HACTPOMKM CBS3M, BBIOpAaTh B JIEBOM OKHE KaHan kiacca «Bb3oB» Jxkpan#l, a B mpaBoM OKHe
BbIOpaTh BKJIAJIKy APryMeHThI U YKa3aTb B Heil aprymeHT Y u kHomnkoi IIpuBsi3ka noAaTBepaIuTh CBSI3b

pUCyHOK 84.
= CroHHrypHpoBath cBA3L aaACHcTema.RTM_1.Tporpamma#1:2:3kpan. 1_1_Y 1E|E]
& 57 Cuctema A ATputyTE I.Aprgmerrrm |
= wl RTM_1 Wna | Tun | :r_l'il:l AaHHBI | 3HaueHMe no yrianyaH
®1 o glalN  [RE]REAL
ES Karansi %2 ploN BEJREAL
@ 3kpantil %3 plalN [RE]REAL
e W4 plalN  [REJREAL
i gl 0UT REREAL
82
o T
8
- a N & 2
| ATpHEYTELADryreHTEl | Tun arputyra I
[I'Ipusqsa‘rb KaHan] ['IpMqua’rb aprgMEH‘] [ Mpueazka ] E OrreHa i

Pucynok 84 — CBs3b BBIXOJHBIX apryMeHTOB B pesynbrare, OyzneM UMeTh pUCYHOK 85.

x| _|r"|-H¢D|3M-E|LlMF|. _"i‘-narm | APryteHTEl |l.aTDHIégTbI '

EIEEIREL AL v &

Mran | Tun | Tun gaHHeI . 3HaYEHWE N0 YraonYaHUo | MpUEAZEE |
=1_R &IN HEAL .,: #1:PeaneHoe sHadeHME [CucTema RTH_T]
we R pkalM FIE.-’-‘-.L .F><2:F'eaanoe sHaueHHe [CuoTerma RTM_1]

;XE_FH palM FHE.t’-‘-.L '.,:X3:F'eaanoe aHaveHuHe [CucTea RTM_1]
%4 R M HEAL .,:X4:F'eaanoe EHayeHMe [CucTera RTM_1]

A kpan 17 e OUT BHREAL

S nardi 1 1 [Cuctema A TM 1]

2

_1.Mpo

ra B Th_1.11

TE

LM

Pucynok 85 — OkoHuaTenpHast HacCTpolKa cBsi3H [locie 3aKphITh OKHO CBOMCTB KOMITOHEHTA

IIporpamma#1.

3anycK npoekTa
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COXpaHI/ITL IMPOCKT € TIOMOIIBKO HMKOHKH IH . Ha HHCprMeHTaHBHOﬁ IHaHCJIn BBI6paTL KOMaHy

Y CKOMITUJIMPOBATh TEM CaMbIM MPOEKT IS 3allycka B peajlbHOM BpeMeHHU. B HaBUraTope rnpoexra
BbIJIETUTD y3e1 RTM 1 pucynok 86.

Hagurara P APOEET S

o v X RE D g & & »
) Pecypcel (= Kanans
= 5
5&_ Chcrena %C Jkpanftl;l
= RTM_1
i =1
[E KaHane!

% WeTouHkE T prerdHIEM s

W, BUBMMOTERIM_ KOMNOHEHT OB #3

w4

I

3¢

= Mporpararattl:2

B

Pucynox 86 — HaBuratop mpoekra

BriOpath HMKOHKY Ha HMHCTPYMEHTAJIBHOM MAaHEIW M 3allyCTUTh PEXUM HCIIOIHEHUS.
Jns coctaBneHus ordera HEOOXOAMMO B MeHI0 a1 BBINOJHUTH KOMaHIy
JloKyMeHTHPOBaTh MPOEKT Noy4eHHbIN *.html ¢aiin HeoOxoaumMo pacrneyaTars.

KonTpoabHbIe BOnpochl

1. SCADA cucrema TRACE MODE

[Tpunuun padotsl Mouutopa. Kanan TRACE MODE 6
Obecneuenue paboTsl pacrpenesneHHbx ACY
PesepBupoBanue

ABTOIIOCTpPOCHHE

Matemarnueckas 00paboTKa JaHHBIX
ApXHUBHpOBaHHE KaHAJIOB y3J1a

e i

ApXHUBHpPOBaHHE KaHAJIOB MPOEKTa
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Jlaboparopnasi padora Ne3 Peanu3zanus OfHOKOHTYPHON CHCTeMbl aBTOMATHYECKOI0
peryaupoBanus npu nomomu SCADA—cucrembl TRACE MODE

ILleanr padoThI: OCBOMTH METOAMKY HPOTrPaMMHUPOBAHMS OJHOKOHTYPHOW CHUCTEMBbI aBTOMAaTHYECKOTO
perynupoBanus npu nomoum SCADA—cucremsl TRACE MODE Ha s3b1ke Texno FBD.

IHopsinok BHINOJHEHUS JTA00PATOPHOH PadoThI

PaccMoTpuM peanuzanuio OAHOKOHTYPHOM CHCTEMBI aBTOMATHUYECKOI'O PETYJIMPOBAHUS IPU MOMOUIU
SCADA—cucremsr TRACE MODE Ha s3pixke Texno FBD.

Pa3pabotka m000ro mpoekTa aBTOMaTH3aIMK BCETJa HAYMHAETCS C 3amycka MHTerpupoBaHHOW Cpebl
pazpadotku (MCP). Jlns ee 3amycka HeoOxoaumo BeImoaHuUTh kKomaHay: TRACE MODE IDE 6
(base) W3 Tpynmbl YCTAaHOBKM WHCTPYMEHTaJIbHOM cucTeMbl B MeHio Ilporpamver WINDOWS wim

JIBOMHBIM TieakoM JIK MBIIH 110 MKOHKE E pabouero croia Windows pucyHok 87.

= WuTerpuposantan cpeda paipabomin TRACE MODE 6

Faiin [poskr Bug Okno Cnpaska
T IFIEEE
I Haevrarop npoekTta

- |0 B R RE & »

Pucynoxk 87— MHTerpupoBanHas cpeia pa3paboTKu

ITocne 3anmycka UCP B Menro @aiin BeiOpaTh koManny Hacmpouixu UC...
B mosiBUBIIEMCsST OKHE BBIOpaTh Ypogewsv crodicHocmu M HACTPOUTH KaK MOKa3aHO Ha pUCYHKe 88:

@ Hactpohkn @
uc _ o
(A 11 (& Npocroi () KomMnnekcHei
fHpoBeHE CnokHOCTY 4 (O CrannaprHei (O HacTpaueaeteit
|Bua |
[EXT—— BuaimacTe Cnoss
|Wrwon Pecupesi Cherema
|1 WaBitare! npar pat WerosrmdTpHer
Karieprep ue TRACE MODE § ReE ' "
Ul ) 3KpaHES Tananorua
WatnoHe oryeTos TexHonoria
WatnoHe ceazm o B LI
Ba3a KaHaos BUiMaTERH
OrrpeiEaTe watnoH
CTPOHT KORMROBKY 1D TEXHaADTA
C3AETE OFBEKT NP KOMMPOEEHUM K3 BHEAMOTERM
P akTOp apryveHTos
EBazoswii penaktop
PNL
Penarrop SAL
PenarTop nporpar
T T T

Pucynok 88 — Hactpoiixku UCP

3ateM BbIOpaTh Omiadka N HACTPOUTh KaK IMOKa3aHO Ha pUCYHKe 89.
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@ Hactpoiiku E
uC
OSwme

SpoBene caoxH0cTH ‘& RTM l! Console |& T-Factory ‘B T-Factary Consale
Bua =

Coxparire ana MPE MENOAB30BATE:
Wnuon

JnA oTABAKH CASAYOLIME THNOE YZA0E

Ornagka CS: MNpogalinep © NOAASPHION FPAPHYECK WY SKPAHOE
Konseprep vs TRACE MODE 5

() Npodaiinep Ge3 NOAERKKH FRAPHIECKIK 3KDAHOE

Pegakrop aprymeHToE
Bazoswi penakTop
P‘ru] EEAREG
Pepakrop SOL

Penakrop nporparam

T T T

Pucynok 89 — Hactpoiixku UCP

[Tocne npoBenenubix HacTpoek MCP Haxats kHOnKy ['0TOBO.

L
HaxxaTrem J1€BOM KJIABHIIHM MBI 110 MKOHKE . HHCTPYMCHTAJIbHOHW MMaHCIIN CO3aAUM HOBBIU
IMMPOCKT IIPpHU 3TOM B OTKPBIBIIEMCA Ha 3KPAHC JUATIOTC PUCYHOK 90.

% HoeblA npoekT

MpocToi CraHoapTHem  KomnaskcHe

| Coznate |[ OTrenHa

Pucynoxk 90 — Bei6op Tuna npoekra

Bribepem Ilpocroii ctunbs paspaborku. [locne naxatus neBoi kimaBumu Meimu (JIK) Ha skpaHHOMN
kHonke Co3d0amps, B 1eBoM okHe HaBuraropa npoekra mosiBUTCS JI€PEBO MPOEKTa, C CO3JaHHBIM Y3JIOM
APM RTM_1. Ortkpoem y3en RTM_1 ngBoitHbiM menukoM JIK, mpu 3TOM, B NpaBOM OKHE
HaBuraTtopa mpoekrta oToOpasuTcsi coaepkuMoe y3na — mycras rpynna KaHajasl ¥ OIMH KaHal
ki1acca «Bp3oB» Jkpan#l, npeaHasHadeHHBIH Uil oToOpakeHuss Ha y3ne APM rpaduyeckoro
9KpaHa pUCYHOK 91.

Haeurarop npoekTa

WX oo BB g BE & E >

@) Pecypee I:E KaHank
= 5
: % s %C Jrpanl:l
B uk ATM_T
EE KaHane!

% Mot ourmk T pHEmMHMER

® @ EMEAMaTERM_KoMNOHEHTOE

Cucrera RTHM_1



43

Pucynok 91 — HaBurarop npoekra

Co3spaaHune rpapuuecKoro sKpaHa
JBoiineiM menukoMm JIK Ha komnoHeHTe DkpaH#l OTKpbIBaéM OKHO Ipa(pMuecKoro perakTopa.
[lonroroBuM Ha »KpaHe BBIBOJ AMHAMHYECKOTO TEKCTa ISl OTOOPaXEHHsS YHWCICHHOTO 3HAYEHUS
BXOJIHBIX NEPEMEHHBIX alepHOMUYECKOro 3BEHa MEepBOro Hopsjaka: koddduuuenra ycuneHus oObeKTa
(Kob), mocrosunoii Bpemenu oObekta (Tob), Bpemenn 3amasapiBanus (Tau); [N perynsaropa:
kodpduuuent  ycunenuss  perynstopa  (Kr), Bpemenn  uHrerpupoBanus  (Ti), BpeMeHH
muddepentmposanus (Td); n Bennuunel 3ananus (Zad).

BriOpath Ha WHCTpYMEHTAJIBHOW MaHenW rpadudeckoro pemaktopa HMKoHKYy IO Kuomka - . C
MIOMOIIIBIO MBIIIA Pa3MECTUTh CEMb JJIEMEHTOB B IMOJIE PKpPaHa KaK MOKa3aHO Ha pUCYHKE 92.

eka Cepsuc Bun Okno Crpaska

(2 Katam

B aomnti1

Cucrema ATM_1 3xpartil.1

=

123, 266 [Snap OFF

Pucynox 92 — I'paduueckwnii sxpaH

[lepeiitn B pexxuM peAaKTHPOBAHHS Ha)KaTHEM & KHOTIKHM, 3aTeM JBOWHBIM Ienykom JIK BbI3BaTh
OKHO CBOMCTB mepBoro I'D pucyHok 93.

(oK e

= |k | « |

; CeobicTED I3Ha‘-IBHHB

|

I Oea cocToAHMA Falze

|

[|Mnocran Falz=

| Terer K oftexkTa

| W e MS Shell Dg.8
e ]
|| Saameka

| WM=odpameHus

|

M eTHHHEIR pastep MzoSpakeHHA Falze

|| CrpbMe NpH CTapTe Falze
||Doackaska

| |Bewmenshie & MPE Falz=

Pucynox 93 — CpoiictBa rpadyuueckoro 3aeMeHTa

B none Texker BBectu «K o0bektay. OTKphITh O1aHk leiicTBUS B (nmpaBoit kHomko# Mmbimm) ITK
packpbitb  MeHi0 CoObitust  Ilo HaxkaTtuio (mousePressed). BriOpate u3 chucka KOMaHIY
Jlob6aBute IlepenaTs 3Ha4YeHHe, PACKPHITh MEHIO HACTPOEK BBIOpAHHON KOMAaH[bl PUCYHOK 94.
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I@ K.Honka

-4 G

[ Ceoncren [ BHaverne
|K.on gocTyna ]
EEDﬁbWHH

#- mousePressed

B miousel | Hogaeute MNepenarte sHaYEHWE

Hotaeute MNokasare/ckpeTE 3 NEMEHTEI
Hodaeure MNepefimy Ha akpaH

Nogaeume MNocnaTe KorrEHT pMEE
Hodaeure MNocnare nogcrasky
Nodaeume MNocnare cTpoky

HodaeuTe BeinonHuTE

Pucynok 94 — Hacrtpoiika Tuna nepenaqu
B none Tun nepenaun (Send Type) BeiOpaTh u3 criucka BBecTn u nepenarb
Enter & Send) pucynok 95.

CeokcTEa ofbekTa

CeokicTe0 S3HaqeHHe
Koo goctyna 0
|\CoSem9a
= mousePregzed
MooTeeptaeHHe Falze
CurHan False
= Nepegare sHa4eHWe
Tun nepesayM Mparan |
SHAYEHUE [Npardan
oo BEECTH U NepenaTe
i HE-HMNK
CTOYHME T
BoccTaHaENHEATE SHAYEHME | |1
*# mouzeR eleazed Haotaeute
JoGaeuTE NpoLeHT weka
YraHO#MTE
FPazgenme

Pucynok 95 — Hacrpoiika Tuna nepemauu
JIK B mone Pe3yabTaT BbI3BaTh TAOJWYHBIA PEAAKTOpP apryMeHTOB. B oTkpwiBIieMcs okHe CBOICTBO

NMPUBA3ZKHU, HaXXaB KHOIIKY - Ha €ro naHeJii HHCTPYMCHTOB, CO34daTb BOCCMb apryMCHTOB 3KpaHa

7 BXOAHBIX U ofuH BeIxogHOW. Bxomuoit (IN) umum Beixomnoit (OUT) Oyner aprymeHT, BeIOMpaercs
U3 HU3MAJAIOUIET0 MEHIO, MOSBIISIIOIIErocs npu aBoiHOM mendke JIK mo Tumy aprymeHnTa (pucyHOK
96). [BoitabiM mienukoM JIK BeIIenuTh UMs apryMeHTa U U3MEHHUTh €ro, BBels ¢ KiaBHaTtypbl «Koby»
(3aBepmuTh BBOJ HaxatueM kiaBuiuu Enter). IloaTBepauTh CBA3b € ITHM apryMEHTOM Ha)kKaTHEM
kHOnKM ['0TOBO AHanormyHeIM 00pa3oM HaCTPOUTH BCE OCTAIbHBIE ApTyMEHTHI.
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e X MR35 5 o o B B M v &

Wra | Tun | Tun aaHHER | 3HEYEHWE N YMOTHSHHID | MNpueAska | Fnaru | pynna | Eg.HstepeHua | K.orMEHT 3pHi |

Kob  plgiN - [BEIFEAL

Tob  plalMN  [R¥]REAL
Tau  halN  [REJREAL
ki phalN  [REREAL
Ti  phalM  [REREAL
Td  phalN  [REJREAL
Zad phgiN  [REREAL
Wihod gln0UT REREAL

L loToso ” OTreHa H OTEAZaTE J

Pucynok 96 — Co3nanue apryMeHTOB dKpaHa

[Tocne mpuBsizku okHO CBOICTBa 00BEKTA BHITTISAUT CIEAYIOMIUM 00pa30M PUCYHOK 97.

= Nepeaare sHaveHWe
- Tun nepeaaqu
3HaueHue
- PesuneTar

- MeTounuk

mouzeReleased

- BOCCTaHAEAMEATE SHavsHuWe False

(Ko [Copeera)

ERLEER
CeolfcTED | 3HaueHHe
F.oa aoctyna 0]
Cotbmua
= mousePressed

MoaTeepxoeHue Falze

“ Curnan Falze

BeecTii M Nnepenate

Kob

Pucynok 97 — OkoHuYaTenbHbIN BU OKHA CBOMCTB IpaMuecKoro 3JeMeHTa

Zad.

AHaNOTUYHBEIM 00pa3oM HACTPOUTH OCTalbHBIe KHOMKK Tob, Tau, Kr, Ti, Td,

I[J'Iﬂ OTO6pa)KeHI/I$I YHUCJIOBOTO 3HAUCHHUA BXOAHBIX aprymeHTOB CO3JaAvM U
pazmecTum cemb 1D K TTIOKa3aHO Ha pUCYHKe 98.

ABC
I[JISI OTOro AaKTHBUPOBAB |§C) HaXaTUucM .HK, pucyem o0actu BbIBOJA JUHAMHUYCCKOI'O TCKCTAa,

3a7aBast JIEBBIM BEPXHUU U NPaBBIM HHKHUHM yIribl memrykoM JIK.

BE o RE &

@) Pecypcer = Ko
= S Cucrema
?‘ @: Bkpantil ]
= md RTM_1
S Kananel

B, Meroummu/Mpuensime

G BuSAHaTER_KaMNoHEHTOR

Cucrera ATM_1 Srpaniit:1

crercrs € peryreopa crexcn

T offeesra (rerery [ Bpetin HererpHposania sreReTy

T — <rexe> [ — <rexer>

JAIAHHE <rercrs

-

1658 562 [Snep OFF
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Pucynox 98 — Co3nanue rpauieckux 3J1eMEHTOB

[Tocme 3TOr0 HEOOXOIUMO TEPEKIIOUYUTHCS B PEKHM PEIAKTUPOBAHHS aKTUBAruen 1D b . JIBOMHBIM
niesikoMm JIK Ha ctpoke TekcT BbI3BaTh MEHIO Bua MHIMKauM pUCYHOK 99;

CeolcTEa 0fEEKTa

ABCT ekcT

E |» | B | ¢

CeoAcTED -3HaquHe
:m{; St
| 3anueka [
|Wpseer MS Shell Dlg 3
|BbIpaBHUEaHHE Mo ueHTpy
fm TERCT
| B WHaMKauMM Her aMHat s almHm9
\Leer rexera —

|CEpBITE NpW cTapTE Falze

Noackaska
|Bemenstue 6 MPE Falze

OcHoeHan NPHEASKS I ]

Pucynoxk 99 — HacTtpolika nHAMKauu

B okne «CsoiictBa 00ObekTa», ABoiHbIM mienukoMm JIK mo cBoiictBy Teker pasBepHyTh ero. B
MOSIBUBIIEMCSI TOANMYHKTE BUA MHAMKANMM IIENKHYB MO 3HaueHHto HeT quHaMmu3zaumm BbIOpAThH €To
tun 3uavenue (pucynok 100).
HeT guHarKEaL A
JHavEHuE
Arg = K.oHcT.
Arg »= KoHoT.
Arg & KoHcT.
Argin Range

Pucynox 100 — Beibop trmna nuHaMu3aniu
B oTkpbIBLIEMCS] MEHIO HACTPOMKHU [TapaMeTPOB JUHAMU3aLuu pucyHok 101.

Terct {TEECTY
= BAm, MHAME AL JHayeHME
Mpueaszka
= P oprar Genernc

Generic  %g

Pucynox 101 — Oxno npussizku Beiopats coiictBo IIpuBsizka u cBsizath ¢ Kob.

JlomonHUM co3aHHBINA 3KpaH HOBBIM ['D ISl COBMECTHOrO MpOCMOTpa MU3MEHEHMM 3HAUYE€HUN KaHaJOB
y371a BO BPEMEHH M OTCJIEKUBAHUM NPEABICTOPUUA — TPEHIOM.

Ha »skpana pasmectum ['D Tpenn nns BeiBoja 3HaueHuid Zad u Vihod pucynox 102. OcHoBHbIE

Loy

==

cBoyictBa I'D ocTaBUM 3aJaHHLIMH IIO YMOJ'I‘IaI-@. ITepeitnem BO BKIAIKy n, BeaeauB JIK

ctpoky Kpussblie, ¢ nomompio [1K =:
CO3/1aJIUM JIB€ HOBbIe KpuBBIC. HacTpOouM WX NMPUBSI3KM K apryMeHTaM, TOJIIHHY W
LIBET JIMHUM:
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Paiin Opoerr [paska Cepevc Bun Dwro Crpaska

QAL BED
o X ]_E-E"-KD:“_‘;_‘
o RE M E >

" Kanamel

foe Ry mAARIE A (R e ONERN e = 0SB E

crexers

K perynsmopa

<rexcTy

@) Pecypcel B Keaw
= 58 Cucrema

?i @: Srparit1 T oBwerta
L el ATMA

Crexers

Bpema Hirerpiposaria

<rercTs

Bpen aanaanopors

Crerers

Bpens audrbeperpoBarR

<rexeT>

B, WrounmnTpverruian

# G Budnorers_romMnonenTos

CveTemia ATM_1.3kpant1:1

crexerd

| Bnaverme |

| >

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

JBorinbM memukoMm JIK mbimu B mose TpeHaa oTkpbiBaeM okHO CBoiicTBa TpeHAa W TEPEeXOAUM Ha
Bkianky Kpusble. Haxumas [1IK mbeimm B mone kpuBbie 3amaem aBe kpuBbie Zad u Vihod, a B moie
MIPUBS3KA MPUBSI3BIBAEM CO37aHHBIC KPUBBIE K 3aJaHUIO U BBIXOIYy KaK IMOKa3aHo Ha pucyHke 103.

CTEA DEEeKTE

Pucynok 102 — Pa3memienue tpenaa

2 Toeran

g |= |
CeoRcTEn | 3HaueHHE )
| EEHBHB
: = Kpusanl [Zad
Jaronoeok
MNpuenzka Zad
MHTEpNPETUROBATE Kak JHEHEHHE
liser I
“CTune AWHUM
T OAWMHA AAHMI 1]
Tun meTok. Her reTok
P opraar %n
Crune npu [0 M=l --------mmmmmmmmeaeem o
Ctime npu =0 1wl ———— — —
Crune npM 120 M=l —--—--—--—--—-—--
“Makc. sHaveHHE 100
MUH. sHaveHMe 0
WHTepnonMposadke (10 NEpHOAY PEaneHorD BRete
= Kpusan? [Vihod]
Jaronoeok,
MNpuEAska Yikhod
MHTEpNPETUPOEATE Kak JHEHEHHE =
liser s ——
“CTUAE MHHMM
TonwmHa AuHML ]
Tun reTok, Her reTok
~ P opraar #n =

Pucynok 103 — CpoiicTBa TpeHaa

MpuBA3Ka aprymeHTa 3KpaHa K KaHany
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Coznpaaum o aprymentam Kob, Tob, Tau, Kr, Ti, Td, Zad, Vihod, ma6mona skpaHa HOBbIE KaHAIBI U
OTpeaaKkTupyeM ux npussizKy. B cioe Cuctema otkpsiTh y3ea1 RTM 1. C nomomisio T1K BbI3BaThH
KOHTEKCTHOE MEHIO CBOICTBa KOMIIOHEHTa DKpan#1 u BbIOpaTh KomaHay CBoiicTBa pucyHok 104.
Bribpate Bkianky Aprymentsl, JIK, npu Haxaroit kinasuie Cntrl, Beigenuts aprymentsl Kob, Tob, Tau,
Kr, Ti, Td, Zad, Vihod 1 ¢ mOMOIIBI0 UKOHKH CO3/1aTh HOBBIC KaHAJIbI.

HMrubopraaumsa P nar ApryreHTEL ATpLSyTEl

= | 22 ZE | By & ab | ~| g B

| Mra Tun THN AaHHE IHAUSHUES MO UMOAUSHUK | Npreazra Faaru | Fpunna
o igiM | [REJREAL W Kob Peancnoe shauetie [CrcTera HTM_1]

Tob pkalM REAL ®_ Tob:PeantHoe sHausHue [Cuctera RTH_1]

(1 Tau pkalM REAL W TauPeanchoe sHauetie [Cuctera RTH_1]

| Kr elalM SIREAL B KrPeanerHos sHavsHue [ChoTema RTM_1)

T ] REAL W TiPeancHoe sHausrue [Cuctema RTH_1]

Td pkalM REA&L W Td:FPeanchoe shavetre (Cuctema RTH_1]

=ad kalN  [BEJREAL W Zad:PeanbHos sHausHWs [CucTtera RTH_1]

“ihod el=mOUT [REREAL B \/ihod ErogHoe sHaverue [Cucterma RTH_1]

Pucynok 104 — OkHO CBOICTB 3KpaHa
B pesynbrate, B y31e RTM 1, OyayT aBTONMOCTPOEHBI CIIETYIONTHE KaHATbl PUCYHOK
105.
K.aHank

Jrpantl:l

o ]

k.ob

Taob

Tau

k.r

Ti

= L

Td

1]

Zad

ﬁ

Yihod

Pucynok 105 — ABTonocTpoeHs! KaHasbl
Co3paHue nporpammbl Ha A3biKke TexHo FBD
Jna coznanus FBD-nporpammsl ¥ MOAKIIIOUEHUS €€ K MPOEKTY HYKHO BBIIIOJIHMUTD CIIEAYIOLIUE
oreparuu:
— pasMecTUTh HEoOXoJuMble (YHKIMOHAJIbHbIE OJOKM B pabouem mnozne FBD-
penakropa;
— COEJIMHUTH HYHbIE€ BXOJIbI U BBIXO/bI OJIOKOB, 00pa30BaB €AMHYIO JUAarpamMMy;
— 3aJaTh apIyMEHTBI, IICPEMEHHBIE U KOHCTAHTHI IIPOTPaMMBI;
— IpUBA3aTh BXOJbI/BbIX0Jbl FBD-muarpamMmsl K apryMeHTaMm, IHE€pEeMEHHbIM U
KOHCTAaHTaM IPOrPaMMBbI;
— CKOMIIWJIMPOBATH NMPOTPAMMY
CozpmaauMm mporpammy, Kotopas OyAeT pealu30BbIBATH OJHOKOHTYPHYIO CHCTEMY aBTOMAaTHYECKOTO
perynupoBanus. g storo IIK no yz3ny RTM_1 BbI3BaTh KOHTEKCTHOE MEHIO BbIOpPaTh MOIMEHIO
«Co3aarb komnoHeHT U BoIOpaTh JIK B Hem komnonent [Iporpamma pucynok 106.
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|5m Cos0aTe KOoMNOHEHT 3 B3 3kpan
#= Coznare rpunny 3 Hborparva
| Coxpanure yzen gna MPE % DNakyreHT
E_'-::— 3arpysuTe garin MPE Ceaze_c CHED

Pucynox 106 — Co3znanue komrnonenta [Iporpamma

Boeigenuts kommnonent Ilporpamma#l u IIK BbI3BaTh KOHTEKCTHOE MEHIO, BbiOpaB B koTopoMm JIK
NyHKT PegakTupoBars ma0/o0H, NEPENTH B pEXHUM pEeJaKTUPOBAaHUSA IPOrpaMMbl pucyHok 107.

Mporpardra

B

CTpykTypa nporparde
I'Ipu:urpammam
£ |_'ﬂ.-'l'-.pryMEHTb|
|_'ﬂ]'|nr<aanb|e NEpEtEHHEIE

| | [ nofaneHeE NEpErEHHEIS

|_'ﬂq:":|HKLI.HH
dEprKTgpbl

| | BHELWHKME SHANMOTERKM

Pucynok 107 — PenaktupoBanue aprymenToB IIporpammsl

Boigenennem JIK B gepeBe mabnona I[Iporpamma#l cTpoku APryMeHTBbI BbI3BaTh TaOIMYHBIN

pellakTOp apryMEHTOB HKOHKON By co3JlaThb B PEAAKTOPE apryMEHTOB CIEAYIOIIUE apTyMEHTbI

nporpammel Kob, Tob, Tau, Kr, Ti, Td, Zad,. [Ipu 3tom aprymentsr Kob, Tob, Tau, Kr, Ti, Td, Zad
nomkHel 6bITh THHA IN, a Vihod — OUT pucynok 108.

X "R ELE o R M

| M Trm Troi mamsux | SHavyeHMe II0 VIO SEFE
Kok eIV [R¥]REAL

Tob eIl [RH]REAL

Tau g [RE|REAL

Ex eIl [RH]REAL

Ti sall  [R¥|REAL

T4 plgIN  [SMEEAL

Zad phaIH  [RH]REAL

f?;rihud gm0UT  [RE|REAL

Pucynok 108 — AprymMeHThI mporpamMMBbl

[llenkays JIK B gepeBe mabmona ctpoky IIporpamma#l u B oTKpbhIBIIEMCs nuajiore Beioop si3bika
BbIOpath 51361k FBD pucynok 109.
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& BriGop Aabika [porparsupoBaHHa [E

BriSepuTe ASEIK NPOTPAMMUPOESHHA SUHELMW:

() ST nporpamma
() SFC auarparma

() LD guarpamraa

(3 IL nparpararaa

’ Crpagka ] ’ MpuHATE H OTreHa ]

Pucynox 109 — Bei6op si3bika mporpaMMUpOBaHUS

[To Haxatnio »SkpaHHON KHONKKM IIpUHATH B OTKpBIBIIEMCS OKHE peJaKkTopa MOporpamm c
OOBSIBIIGHHBIMH TI€PEMEHHBIMH CO37aTh MPOrpaMMy B COOTBETCTBMM C 3amaHueM. Jlius BbiOopa

nanutpel FBD 6mokoB HeoO6xoaumo JIK MbIIM HakaTh Ha KHOIKY Q [IOCJE YEro IOSBUTCI OKHO
BeiOOpa FBD GmnokoB pucynok 110. Ilpu paspabotku mporpammbl BepxHue Bxoawsl FBD 0mokoB He
UCTIONIB3YIOTCA  T.K. OHHM TMpeJHasHaueHbl s M3MEHEHHWs TMopsjaKa Iepecuera OJIOKOB, a
MH(QOPMALMOHHBIMU BXOJIaMH, SIBJISIFOTCS BXO/bI HAUMHAs CO BTOPOTO.

by

f}

MHEEPCHA YETHIpEN Norkyeckoe Noruyeckoe
ANEMEHTOE YrAHOKEHHE YrAHOHEHHE
YETBIPEX

ANEMEHTOE

D

Noruyeckoe Noruyeckoe
CADHKEHKE CADHKEHHE YEThIDER
ANEMEHTOE

| T T |
Norwseckie Pudcudy | Nodimoese FyHkude | ApHemeTiieckue Pydkudl | TpuroHomen - »

Pucynok 110 — [Tanurpa FBD 6510x0B

Jns co3maHMs CHUCTEMBI YIpaBJICHUS BBIOEpeM cleayromue ONoKHM: W3 pazaena Apugmemuueckue
Qyukyuu FBD 60k Beruntanue (X-Y); u3 paznena Peeyruposanue FBD 610k monens o0vekta (OBJ)
u 3BeHo PID (PID). Ilocie pa3memieHusi BceX OJOKOB MmporpaMma OyJET BBITJSIIETh CIIETYFOIIHM
obpa3zom pucyHok 111.

Wy PID fel=N]
Tad ¥ o P NP
; Y L kR Lok :
: | KD G AT el Yihod
: 5 ' Kl e L1 :
—Max | —ens
b 0E
1:0 ¥

Hr
Td
Ti
Kaob
Tok
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Pucynok 111 —IlporpamMmma peanusanuy CUCTEMbI YIIPABICHHS

C NOMOIIBIO HKOHKHU Ha MHCTPYMEHTAJIBHOM MAHEIN peAaKTopa WIH
«ropsiuet knasuiuei» F7 ckoMnuiaupoBaTh MporpaMMmy U yOEOUTbCS B yCHEIIHOW KOMIWJISIMM B

. [
okHe Brixox (Output), BbI3pIBAEMOTr0 U3 MHCTPYMEHTAIBHON MaHEIH C MOMOIIBI0 HKOHKU . PHUCYHOK
112.

oo TRACE MODE Script Compiler +1.0

Mporpararatt.tme compiled successiully

K.arannau e Otnagka

Pucynok 112 — Pe3ynbTar ycnenHoi KOMOWISILIUKA TPOTPaMMBbI

3.3.4 IlpuBs3ka apryMeHToB NPOrpaMMbI
BbInoiaHuM MpUBSI3KY apryMEHTOB HMpPOTrpaMMbl K aTpuOyTaMm KaHajoB. BbI3BaTh CBOWCTBa KOMIIOHEHTA
IIporpamma#1 yepe3 KOHTEKCTHOE MEHIO. BpiOpaTh BKJIajKy ApPryMeHTBI.
JBoiinpiM memukoM B mone IlpuBsizka aprymeHTa mporpammbl Y BbI3BaTh OKHO HACTPOMKH CBSI3H,
BbIOpaTh B JIEBOM OKHE KaHal kiacca «BbzoB» Jxpan#l, a B mpaBoM OKHE BBIOpaTh BKIAJKY
AprymeHThl M yKka3zaTb B Hell aprymeHT Vihod u knomkoii IlpuBsi3ka MOATBEPAUTH CBSI3b PUCYHOK
113.

@ CroHurypuposath cefdbn aasCuctema.RTM _1.I1porpamssa#1:2:3kpan_1_1_Vihod @EJ

= 525 Cuorema A0 ATpudyTel . AprymMedTEl |

= wd RTM_1 JHMH | TMI‘I ._T.MI'.I,_CI:F?II-.i.r-ibI:-: . 3HaueHKE No gmon";
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Pucynok 113 — CBs13b BBIXOAHBIX apryMEHTOB

Ananormuno B mone IIpuBsizka mpuBs3aTh apryMeHThl MPOrpaMMbl K aTpuOyTam KaHAllOB —
aprymentsl Kob, Tob, Tau, Kr, Ti, Td, Zad x peansHomy 3HaueHuto kaHaioB Kob, Tob, Tau, Kr, Ti,
Td, Zad pucynok 114.



52

B Crondurypupopath cefzs aaaCucrema.RTM 1.T1porpamsad#1:2:Kob R
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Pucynok 114 — Cs3b apryMeHTOB [IpOrpaMMBbI C apryMeHTaMu SKpaHa B pesynbrare, Oynem uMeTh
pucysok 115.
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Pucynok 115 — OxkonuarenbHas HacTpoiika cBsizu [locne 3akpbITh OKHO CBOMCTB KOMIIOHEHTA
IIporpamma#1.

3anycK npoekTa

CoxpaHuTh MPOEKT C MOMOIIbI0 MKOHKU H. Ha umHCTpyMeHTanbHON mNaHenn BHIOpATh KOMaHIY
(coxpanutph mis MPB) u ckoMnmuimupoBaTh TEM caMbIM TPOEKT JJIA 3allyCka B pealbHOM BpeMeHH. B
HaBUrarope npoekra BolaeauTh y3ea RTM 1 pucynok 116.



Hagurarop npoekta

X oo RE 0 RE & B il
2 Pecypesl : [E Kanan
=] Eﬁs CucTtema : %C Bparitl:1
= wd RTM_1 i
' e ,LQF Kab
B MorouredT puemHbiu B 1o
¥ B Eugnuorexu_komnoreros Eb,: Tau
B i
EbF Ti
&F Td
LQF Zad
B vibod
EC Mporparaati] 2

Pucynok 116 — HaBuratop npoekra
Br16path UKOHKY Ha MHCTPYMEHTAJIbHOMN MaHeNId U 3alyCTUTh ni odaiinep.

B pexxume HCTOTHEHUS 3aIyCTUTh TPOrPaMMy C IIOMOIIBI0 HKOHKH
Jns coctaBneHus oT4eTa HEOOXOAMMO B MeHIO Maiiil BBHINOIHUTHE KOMaHIY
JIOKYMEHTHPOBATH NMPOEKT NMOTy4YeHHbIH *.html ¢aiin HeoOX0aMMOo pacreyaTaTh.

KOHTpO.]'[I)HI)Ie BOITPOCHI
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ApXUBHpOBaHUE KAHAJIOB y3J1a

ApXMBUPOBaHHE KAHAIOB IPOEKTA

Otuet TpeBOT U reHeparysi COOOIEeHHH

N N

I'paduueckuii untepgeiic onepatopa



54

JlabopaTopunas padora Ned Cunrakcuc Texno IL

JIao 4
Cunrakcuc Texno IL

[Tporpamma Ha si3pike Texno IL npexacraBiser coboil mocienoBarenbHOCTh HHCTPYKIMA. Kaxnas
MHCTPYKLUS JOJDKHA HAYMHATBCS C HOBOW CTPOKM M JIOJDKHA COAEP’KATH ONEepaTop ¢ ONIMOHAIBHBIM
MOIM(PUKATOPOM U, JIJIsI HEKOTOPBIX ONepalyii, OMH WK Oojiee ONMepaHI0B, pa3AeieHHbIX poOeIaMu.
Mexy HMHCTPYKIMAMHM MOTYT pacIOJaraTtbCs IIyCTble CTPOKH. KOMIWIATOp HE YyBCTBUTEIECH K
peructpy, T.e. uHcTpykiuu add var_002 u ADD VAR 002 paBHO3HAaYHBI.

IMpumepsl IL-uHCTpYKIMIA

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

ITon akkymyasTtopom B Texno IL nmoHumaeTcst XpaHWINILE TEKYIIETO pPe3yIbTaTa BEIUMCICHUN (B
9TOM Ka4yeCTBE BBICTYNAeT OAWH M3 PErucTpoB mporeccopa). Jlamee B ommcanuu s3eika Texno IL
3Ha4YeHUE aKKyMyJsITopa o0o3Havyaercs cioBoM result. @ynkius Ha si3pike Texno IL Bo3Bpariaer result.

Texno IL nmogaepxuBaeT OAHOAAPECHBIM U ABYXAAPECHBIM PEKUMBI 3aIMHCH UHCTPYKIUMA, KOTOPBIE
ONEpUPYIOT C JABYMs OllepaHjaMu. B mepBoM ciayuyae NEpBBIM ONEPAHIOM SBISETCS AKKyMYJIATOD,
KOTOPBIN OIyCKAETCs IIPH 3alMCH, BO BTOPOM CIIy4ae yKa3bIBalOTCA [Ba ONEpaH/a.

IIpumep

B nanHOM mpuMepe npejcTaBiieHa 3aluch OpoLeaypsl a = a + b B 0JHOAAPECHOM U JBYXaJPECHOM
pexxume. OIHOAAPECHBIM PEXUM:

LDa //result=a

ADD b //result =result +b

STa //a=result

JIByXaapecHbIi peKUM MO3BOJIAET 3allUCaTh Ty )K€ ONEPALMI0 KOMIIAKTHEE:!

ADDab //a=a+b

B IL-nporpamme MOT'yT HCIIOJIB30BAaThCS. METKH U KOMMeHTapuu. 1IpaBuia ux 3agaHus aHaJIOTUYHBI
npaswiam Texuno ST.

Oneparopsl u moaudpukarops! Texno IL

K HuM oTHOCSTCS:

— momubukaropsl Texno IL;

— OIepaTophl OOMEHAa ¢ AKKYMYJISITOPOM;
— gorudeckue oneparopsl Texno IL;

— apudmernyeckue onepatopsl Texno IL;
— onepaTopksl cpaBHeHHT TexwHo IL;

— olepaTopsl nepexojia 1 BeizoBa hyHkmu Texno IL.

Moau¢puxaropsl Texno IL

Momuduxaropsl Texno IL — sto murepst N, C u X, KoTOpble MOTYT OBITH MPHUIIMCAHBI CIpPaBa K
MMEHHU psifia ONIEPATOPOB.
Moaudukarop N 0603Ha4aeT 1oruueckoe OTpulianue onepanaa. Hampumep, HHCTPYKIHS



55

AND a
nHTepnperupyercs kak result = result AND a, a unCTpyKIMS
ANDN a
nHTepnperupyercs kak result = result AND NOT a.
[ns oneparopos JMP, CAL u RET:
— moaudukatop C 0003HaYaeT, YTO UHCTPYKIIHUS BBIMIOJIHAETCS B TOM Cllydyae, €l pe3ysibTaT
IIPEbIYIIEN ONepalii CPAaBHEHUS UICTUHEH;
— Moaudukatop X 0003HAYaeT, YTO MHCTPYKIIMS BBINOJHSIETCS B TOM ciydae, eciau result =
TRUE.

OmnepaTtopbl 00MeHa ¢ AKKYMYJIATOPOM

B Ta6J'II/II_Ie 1 MMPEACTAaBJICHBI OIICPATOPHI oOMeHa ¢ AKKYMYJIATOPOM.

Tabnuya 1
CuHTakcuc JomycTtumslit HeiicTBue
MouduKaTop
LD operand N result := operand
ST operand N operand := result
3nak ":=" B Tabnuie 1 o003HaYaeT onepauio NprUCcBauBaHNUs.

B kauectBe omepaHma MOKET HCIIOJNB30BaThCS YUCICHHAs WM OyjeBa nepeMeHHas. B kauectBe
onepanzaa oneparopa LD MokeT HCIIOIb30BaTHCS YUCIIO.

OTiyHOE OT HyJIs 3HaUeHHe akKymyJssiTopa uHrepnperupyercs kak TRUE, nyneBoe — kak FALSE,
MO3TOMY 3HAU€HHE aKKyMyJsATopa MOKET ObIThb TNPUCBOEHO KaK 4YHCICHHOM, Tak u OyleBoii
IIEPEMEHHOM.

IIpumep

VAR VAR 000 : INT :=10; END VAR

VAR VAR 001 : BOOL := TRUE; END VAR
VAR VAR 002 : BOOL; END VAR

LD 8 /[result := 8

ST VAR 000 //VAR 000 :=8

ST VAR 002 //VAR 002 := TRUE

LDO //result :== 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 oneparopsl Texno IL

B tabnuue 2 npencraBieHbl JIOTHYECKUE ONIEPaTOPBbI.

Tabnuya 2
CHHTaKCHC HomycTumplii HencTBue
MOAM(DHUKATOP

S operand operand := TRUE (cM. npumMedaHue)

R operand operand := FALSE (cM. mpuMeuanue)

AND operand1 N result := operandl := operandl AND
operand2 operand2

OR operand| N result := operand] := operandl OR operand2
operand2

XOR operandl N result = operandl := operandl XOR
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CuHTakcHuc Homyctumslii JleiicTBue
Mo (UKaTOP
operand2 operand2

[Tpumeuanue. OnepaTop BBINOIHAETCS TOJIBKO TOrAa, koraa result = TRUE.

B kauecTBe omepaH/I0B MOT'YT HCIIOJIb30BaThcs OyJieBbl NEpeMEeHHbIE. BTOpbIM onepaHaoM MoxeT
OBITh YMCIIO (HO HE YHCIIEHHAs TIEPEeMEHHas), KOTOpOe HHTEPIPETUPYETCA CIEAYIOmUM o0pa3oM: He
paBHO 0 — TRUE; pasno 0 — FALSE.

Brinonnenue oneparopoB R 1 S He n3MeHsET 3HaUSHUs aKKyMYJIsITOpa.

IIpumep

VAR VAR 001 : BOOL := TRUE; END VAR
VAR VAR 002 : BOOL; END VAR

VAR VAR 004 : INT :=0; END_ VAR

LD 1 //result:=1

S VAR 002 //'NAR_002:=TRUE

R VAR 002 //'NAR _002:=FALSE

AND VAR 001 VAR 002 //result:=VAR 001:=FALSE
LD 1 //result:=1

S VAR 001 //NAR_001:=TRUE

OR VAR 002 VAR 001 //result:=VAR 002:=TRUE
XOR VAR 002 VAR 001 //result:=VAR 002:=FALSE
OR VAR 002 10 //result:=VAR_002:=TRUE

Apudmernyeckue oneparopnl Texno IL

B TabGauue 3 npencraBieHbl apupMeTH4ecKue ornepaTophl.

Tabauya 3
CuHTaKCHC JlewicTBue
ADD operand] operand2 result ;= operandl := operandl + operand2
SUB operandl operand2 result ;= operandl := operand] — operand2
MUL operandl operand2 result ;= operandl := operandl * operand2
DIV operandl operand2 result ;= operandl := operand] : operand2

B kadecTBe omepaHIOB HCIIONB3YIOTCSl YHCICHHBIC NEPEMEHHBIC, B KaueCTBE BTOPOTO OMNepaHa
MOXET MCIOJIb30BAThCs YUCIIO.

Apudmernueckre ornepaTopsl He JOMYCKAIOT UCIIOIB30BaHUS MOIU(BHKATOPOB.

IIpumep

VAR VAR 000 : REAL :=20; END VAR

VAR VAR 001 : LREAL :=30; END_ VAR

ADD VAR 00010  //result := VAR 000 := 30

MUL VAR 0019 //result := VAR 001 :=270

SUB VAR 001 VAR 000 //result := VAR 001 :=240

DIV VAR 001 VAR 000 //result := VAR 001 :=8

Omneparopsl cpaBHenusi Texno IL
B tabnune 4 npencraBieHbl OnepaToOpbl CPABHEHMS.

Tabnuya 4
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CUHTaKCHC JeticTBue

GT operand] operand2 result := TRUE, ecau operand1 > operand2
GE operandl operand?2 result := TRUE, ecnu operand] >= operand?2
EQ operandl operand?2 result := TRUE, ecnu operand] == operand?2
NE operand] operand2 result := TRUE, ecau operand]l <> operand2
LE operandl operand2 result := TRUE, ecau operand] <= operand2
LT operand] operand2 result := TRUE, ecau operandl < operand2

B kauecTBe omepaHJ0B MCHONB3YIOTCS YHCICHHBIC TEpPEeMEHHBbIE, B KayecTBE BTOPOTO OMEpaH/a
MO3KET UCTOIB30BATHCS YUCIIO.

Omnepatopbl cpaBHEHHUS HE JOITyCKAIOT UCTIOIB30BaHUS MOAU(DHUKATOPOB.

Oneparopsl cpaBHEHUsI, Kak npasuiio, npeamectBytoT oneparopam JMPC, CALC u RETC. Eciu
pe3ynbTaT CpaBHEHMsS JIOKEH, MHCTPYKLIMH CPaBHEHUS HE W3MEHSIOT 3HAYCHHS AaKKyMyJsaTopa, a
nocnexaytoiuii oneparop JMPC, CALC unu 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 //result := TRUE

GT VAR 000 VAR 001 //pe3ynbTat cpaBHEHHS JIOKEH,

/IT.x. (20<30), aKKyMyJISTOP COXPAHSET CBOEC

//3nauenue (TRUE)

RETC //RETC urHopupyeTtcst

LD VAR 002 //result .= FALSE

LT VAR 000 VAR 001 //pe3ynbTar CpaBHEHUSI HICTHHEH

//result ;== TRUE

CALC fff(VAR _000) //Bb130B (pyHKIIHH TPOU30HIET

Omnepartopsl nepexoaa u BbizoBa pynkuum Texno IL

B tabnune 5 nmpencraBieHbl onepaTopsl Nepexo/ia U BbI30Ba (QYHKIUH.

Tabnuya 5
CHHTaKcHC HomycTumbli JlelictBue
Mo dUKaTOp

JMP umsa_MmeTku C X mepexof K CTPOKE C YKa3aHHOU
METKOM

CAL wumsa_ ¢yuxouu(vall, ... C X BbI30B (YHKIMH WM  (yHKIHHU-

valN) 0JI0Ka

RET C X BBIXOA W3 NPOrpaMMbl, (YHKIHH

Wi QyHKIMKU-6J10Ka

Omneparopsl nepexoaa BBIIOTHSIOTCS, €CIU CTPOKa C yKa3aHHOM METKOW HaXOAWUTCS B TOM Ke
MPOrpaMMHOM KOMITOHEHTE.

CAL u CALL sBis0TCS paBHO3HAYHBIMU OIepaTopamMu. B KpyribIX cKoOKax dYepe3 3arsTyro
YKa3bIBAIOTCS 3HAYCHHUS, MepeIaBaeMble B QYHKIHIO. Mexay uMeHeM (DYHKIUU U KPYTJIBIMH CKOOKaMu
npoben HeoOs3areneH. Yucio mnepenaBaeMblX B (DYHKIHIO 3HAYEHUH JOJKHO OBITH PaBHO YHUCITY
apryMEHTOB, 33JaHHBIX JUISI 3TOW (PyHKIIHH.

[Tpu Bemonnenun oneparopa RET u ero paznoBugHoCTe# GyHKIIMS BO3BpallaeT 3HaueHHUE result.

Omnpenenensl cienyromue MOAU(UKAUN TaHHBIX OTIEPaTOPOB:

JMP, CAL, RET — COOTBETCTBEHHO oIepaTop 0€3yCJIOBHOTO Iepexoia, 0e3yCIIOBHOTO BBI30BA U
0€3yCIIOBHOTO BBIXO/1A.

JMPX, CALX, RETX — COOTBETCTBEHHO OIEpPaTOp YCIOBHOIO MEPEX0]Ia, YCIOBHOI'O BBI30BA U
yCJIOBHOTO BbIx0/a. UHCTpyKIUs, copeprKalias JJro00i UX ITUX ONEPATOPOB, BHIMOIHSAETCS TOJIBKO TOT/IA,
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korga result=TRUE, B IpOTUBHOM Clly4yae UTHOPUPYETCS.

JMPC, CALC, RETC — cOOTBETCTBEHHO OIEpPaTOp YCIOBHOIO MEPEX0]Ia, YCIOBHOIO BBI30BA U
YCJIOBHOTO BBIXOJA. OTH OMNEPATOPbl CIEAYIOT HEMOCPEACTBEHHO 3a OINEpaToOpoOM CpPaBHEHUSI.
WNHcTpykius, coaepikamas JIF000H MX 3TUX OMEPATOPOB, BBHITIOIHAETCS TOJBKO TOT/A, KOT/Ia pe3yjabTaT
MpeabIayIIel onepaluy CpaBHEHUSI UCTUHEH, B IPOTUBHOM CITy4ae UTHOPUPYETCS.

OnpenesieHue nepeMeHHbIX H KOHCTAHT

Bun koHCTaHTBI WM nepeMeHHOU (ryiobanbHasi, JIOKaldbHas) 3a/1aeTcs ONepaToOpoM, C MOMOIIBIO
KOTOPOTO JaHHas NepeMeHHas (KoHCTaHTa) ormpenensercs. CHHTAKCHUC OINEpaToOpoB OMpeeTCHUS
MEPEMEHHBIX MpenoiaraeT 00s3aTeIbHOE YKa3aHUEe TUIA TaHHBIX:

//onipeiesieHre JTOKAIbHOM CTPOKOBOM

//nepemeHHON myVar

VAR myVar: STRING; END VAR

Tun paHHBIX ompenenser pasmep BwlaenseMor namsaTd. g ykazanus thna B TexHo ST
OTIpeJIeNIeHBI CIIEIYIOIIHE KITF0UEBbIE CJI0BA (B KPYIJIBIX CKOOKaX YKa3aHO COOTBETCTBUE TUITY JaHHBIX C):

BOOL (bool) — 6yneBo 3HaueHne pazmepHocThio 1 6aiT (true (1) wiu false (0));

SINT (__int8) — enoe co 3HakoM pazMepHocTbio 1 Oaiit (-128 ... 127);

USINT (unsigned __int8) — niennoe 6e3 3Haka pazmepHocThio 1 6aiT (0 ... 255);

INT (short) — ienoe co 3HaKOM pa3MepHOCTHIO 2 Oaiita (-32768 ... 32767);

UINT (unsigned short) — nenoe 6e3 31aka pasmepHoctbio 2 6aita (0 ... 65535);

DINT (long) — uenoe co 3HakoM (4 Oaiita) (2147483648 ... 2147483647);

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

TIME, DATE, TIME_OF DAY, DATE_AND_TIME - coorBerctBytor DINT. 3Hauenus
MEPEMEHHBIX ATHX THIOB 3a/Ial0TCSl aHAJIOTMYHO COOTBETCTBYIOUINMM BPEMEHHBIM KOHCTaHTaM;

REAL (float) — BemectBeHHOe uncio (4 Oaiita) (MakcumansHoe 3HaueHue 3.402823466e+38);

LREAL (double) - BemectBeHHoe wuyucio (8 0alT) (MakcuMajabHOE  3HAUYCHHE
1.7976931348623158e+308);

STRING (char []) — 256 cumBomnoB B kogupoBke UTF-8 (512 Gaiit);

HANDLE - cnenuaibHblid TUI, UCHIOJIB3YEMbIN I XpaHEHUs] BHEIIHMX JaHHBIX B BUJE YMCIHA,
uMeeT pa3MepHOCTh 4 OaifTa, HEe MoOKeT OBITh HCMOJb30BaH B apU(PMETUUYECKUX, JIOTUYECKUX U T.II.
ornepanusx.

Kpome yka3aHHBIX THIOB, NMEPEMEHHONM MOKET ObITh NMPUCBOEH CTPYKTYPHBIN THII, CO3/IaHHBIN
nojb3oBareneM. Takas nepeMeHHas SBJISIETCS KOHKPETHBIM OObEKTOM YKa3aHHOTO THIIA.

[Ipu onpeneneHnn nepeMeHHON MOXKET OBbITh 3aJJaHO €€ 3HAaYCHUE:

VAR i: INT:=0; END VAR

Ecnu nipu onpeneneHuy nepeMeHHOM €€ 3HaYeHUe He 3aJJaH0, TO ITOW MEPEMEHHON MO0 YMOIYAHHIO
IIpUCBaMBaETCA CIEAYIOLIEe HadyaJIbHOE 3HAUEHNUE:!

— yucnoBas nepemenHas — 0;

— nepeMenHas tuna BOOL — FALSE;

—nepemenHas tTuna STRING — mycras cTpoka;

—nepemenHas Tuna HANDLE — 16#00000000 (0 B popmare HEX);

—nepemenHas tuna TIME, DATE, TIME_OF_DAY uiu DATE_AND_TIME - 0.

[Tpu onpeneneHU KOHCTAHTHI 3aJJaHKE €€ 3HaYCHHUs 0053aTeNbHO:

VAR CONSTANT myConst: INT:=13; END VAR

B oTninune oT nepeMeHHOM, 3HaYEHUE KOHCTAHThI B IPOrpaMMe U3MEHATh HEJIb3sL.

Oco0eHHOCTH NIPHCBOEHHS 3HAYECHHH NlepeMEeHHbIM

IIpn npucBoennn 3HaueHuss nepeMeHHod Tuna TYPEI nepemennonn tuma TYPE2 nHyxHO
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YYUTBIBATH CIEAYIOLICE:
MIPUCBOEHUE KOPPEKTHO TOJBKO B TOM ciayyae, eciau i TYPE2 3aximtouaeT B cebe Bce uucna
tuna TYPEL:
VAR a: REAL :=-1564.343; END VAR
VAR b: USINT :=50; END VAR
a=Db; //xoppekTHas onepanus
b =a; //HekoppeKTHas omepanus
MIPUCBOEHUE KOPPEKTHO, eciau oauH u3 TunoB — BOOL, a npyroi — mo0oil YMCIEHHBIH.
Jlornueckoe 3naueHne TRUE coorserctByer enmuuie, FALSE — Hymto; Hyns coorBercTtByeT FALSE,
m000e HeHyJIeBOE 3HaUeHNe, B TOM YHCIie oTpuliateabHoe, cooTBeTcTByeT TRUE:
VAR a: BOOL; END VAR
VAR b: SINT :=-50; END VAR
a =b; //a=TRUE, koppekTHas onepauus
b=a; //b=1, koppekTHas omnepaus

Onepartopsl

Omnpenenensl cienyomue onepaTopsl, oopasyrouue npegioxenus Texno ST:

return

if

case

while

repeat

for

break

exit

continue

onepaTopsbl onpeaeaeHUs epeMeHHbIX

onepaTop MHAEKCHPOBAHHUS 3JIEMEHTOB MacCUBAa

goto

Omnepatrop return

Omnpenenexsl 2 BapyuaHTa 3aJJaHus JaHHOTO OIlepaTropa:

return {BbIpaskeHue}

HetictBue: Bbixoa u3 ¢pyHkuuu Texno ST. 3HaueHuem QpyHKINM SABISETCA 3HAUCHUE {BBIPAKEHUS };

return

JeticTBue: BbIxoa u3 ¢pyHkuuu-6iaoka Texno ST.

IIpumep

RETURN (2 + ARG_000 ** 2);

Omneparop if-then-else

JlaHHBIN omnepaTop HAYMHAETCS C KJIIOUEBOTO ci1oBa if ¥ 3akaHuMBaeTCs KitoueBbIM ciioBoM end._if.
Omnpenenensl 3 BapuaHTa 3aJlaHusi JAHHOTO Olleparopa:

Bapmuanr 1

if {BbIpa:kenue} then {nocienoBarebHOCTb Npeano:kenuii} end if

JlelicTBUe: eciaM {BBIpaXCHHE} HCTHHHO, BBIMOJIHACTCS {MOCIIEI0BATEIILHOCTh MPEATOKEHUMN},
MHa4Ye HUKAKUX JIEHCTBUM HE MPOU3BOIUTCS.

Bapmuanr 2

if {BbIpa:kenue} then {noc;iegoBare1bHOCTH NpeaJI0KeHUI1}

else {mocienoBareapHOCTh Npeanokenni2} end_if

JleiicTBue: ecnu {BblpakeHuel} HMCTUHHO, BBINOJHSETCS {MOCIEA0BATEIBHOCTh IMpeaoKeHuill },
MHaye BBITIOJHIETCS {IOCIEeI0BATEIbHOCTD MPEUIOKEHUH 2} .

Bapuanr 3
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if {BbIpa:kenuel} then {mocsenoBaTeqbHOCTH NMpeAJIOKeHNI1}

elsif {Bbipa:xenune2} then {nocaexoBare;IbHOCTH NMPeENJIOKEHNH2}

elsif {Bbipa:kenueN} then {nocaexoBarebHOCTH NpenI0KeHUITN}

else {mocienoBaTeJbHOCTh Npeastokennii} end_if

JleiicTBHE: BBIMIOJIHSAETCS MEpBasi MO MOPAIKY {IIOCIEIOBATEIBHOCTh MPENIOKEHHUI}, AN KOTOPO
COOTBETCTBYIOIleE  {BbIpakeHHWEe} HUCTHMHHO. Ecim Bce {BBIpaXXeHMs} JIOKHBI, BBINOJHACTCS
{nmocnenoBaTeNbHOCTh MPEIOKEHHH |, CIIEAYIONIast 3a KII0YEBBIM CIOBOM else.

KomnuectBo OnokoB "elsif {Beipaskenue} then {mociemoBaTenbHOCTh MpeIOKEHUI}" He
OTPaHUYEHO.

IIpumep

B pesynbprare BbInoNHEHMs cienyromero koaa nepeMeHHod VAR 000 mpucBamBaercs 3HaueHUe
200. BrpimosHsAETCA TOJBKO OJHO, NMEPBOE MO MOPAIKY AEHCTBHE, UIsI KOTOPOTO YCIOBHE HCTHHHO,
nmod3ToMy jeicTBue, cienyromiee 3a kKoHcTpykiueir ELSIF...THEN, BoimosiHeHO He OyJeT, HECMOTpPST Ha
T0, uTO ycnoBue VAR 002 <1 uctunHO:

VAR VAR 000 : INT; END VAR

VAR VAR 002 : REAL :=0.5; END VAR

IF VAR 002 <2 THEN

VAR 000 = 200;

ELSIF VAR 002 < 1 THEN
VAR 000 = 500;

ELSE

VAR 000 = 300;

END _IF;

Omnepartop case
OnpeneneHsl 2 BapuaHTa 3aJjaHus TaHHOTO ONepaTopa.

Bapmuanr 1
case {BbIpa:keHue} of
{cmucok 3HaUeHUi }: {MOCIeI0BaTEILHOCTD MPETOKEHUH }

{cnucok 3HaUeHUi }: {OCIeI0BaTEILHOCTD MPETOKEHUH §
end_case

Bapmuanr 2

case {BbIpa:keHue} of

{cmucok 3HaUeHUi }: {MOCIeI0BaTEILHOCTD MPETOKEHUH }

{cnucok 3HaUeHUi }: {OCIeI0BaTEILHOCTD MPETOKEHUH §

else {moc/ie10BaTEJILHOCTD MpeIJI0KEeHNI }

end_case

Crincok 3HaueHUM MpeacTaBisieT co00M HaOOp LEIbIX YHCEN UM Habop JUana30oHOB LENbIX YUCEIl,
pa3esIeHHBIX 3anaToi. /lnanas3oH 3a1aeTcs B BUAC

{HM:KHASA rpaHuNa} .. {BepXHsAs IPAHULIA}

JlelicTBUE: €ClM pe3ysIbTaT BBIYUCICHHS {BBIPAXEHHUS} NPUHAIICKUT MHOXKECTBAM 33JaHHBIM
{cnuckamMu 3HAauYEHUIl}, BBIMOJHIETCS COOTBETCTBYIOLIAS {MOCIIENIOBATENbHOCTh MpeuiokeHuid}. Ecmu
pe3yabTaT BBIYUCICHHUS {BBIpAKEHHA} HE NPUHAAICKUT HHU OJHOMY M3 3a/JaHHBIX MHOXECTB,
BBITIOJTHSIETCSI {TTOCJIEIOBATEILHOCTD MPEIJIOKEHUM |, CIISTYIOIIas 3a KIIFOYEBBIM CIIOBOM else.

IIpumep

B pesynpraTe BbInonHeHua ciaenyroniero koga VAR 001=500:
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VAR VAR 000 : INT; END VAR
VAR VAR 001 : INT; END_VAR
CASE VAR 000 + 4 OF

0..2: VAR 001 = 200;

3,4,5: VAR 001 = 500;

END CASE;

Omneparop while

CuHTakcuc:

while {Bbipaxenue} do {mocjienoBarejsbHOCTh npeaio:keHuii} end while

JleiicTBHe: MOKa {BBIpaKEHUE} UCTHHHO, BBITIOJIHACTCS {IIOCIIEIOBATEILHOCTD MIPEITIOKCHHIIH | .

IIpumep

[Tocne BeimonHenus cneayroniero 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 {nocJjie10BaTeJbHOCTH NpeAaokennii} until {Bbipaxenne} end_repeat

JlelicTBre: moka {BBIpa)KCHHE} WCTUHHO, BBITIOJHSACTCS {IIOCIIENIOBATEILHOCTh MPEITIOKCHHI .
Ecnu {BeIpaskeHHe} J10KHO, {IIOCIE0OBATEIbHOCTD MPEAIOKEHH } BBITIONHAETCS 1 pas.

IIpumep

ITocne BemonHeHusa caenyroniero 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

CuHTakcuc:

for {MHMOManM3anusa nepeMeHHOM unMKIa} to {BbIpa:xkenuel} by {Bbipaxkenme2} do
{nocien0BaTeIbHOCTH NMPeIJI0KEHMI}

end_for

Nuannmanuzanus nepeMeHHON UKIa UMEET BUJL;

{ums1 mepeMeHHOI } :={BbIpaKeHNE}

JleiicTBue: TOKa 3HAaYeHHME MEPEMEHHOW IMKJIa MEHbIIE WIM PAaBHO 3HAUEHUIO {BbIpaxxeHHs ]}
BBITOJIHSACTCS {TIOCJIEI0BATEILHOCTh MpeuiokeHuit}. [1o 3aBepIIeHnn KaXIoro LUKIa K HNepeMEeHHOM
[UKJIa pUOaBIIIeTCs 3HaUCHHE {BBIpaXKEHUS2 }; €CIM OHO He 3aJjaHo, Ipubassiercs 1.

C nomomrsio omneparopa for Henb3s MOCTPOUTH LUK C YOBIBAIOUIMM cUeTYMKOM. [l co3maHus
TaKMX MKJIOB HY»KHO HMCIOJIb30BaTh onepaTopsl while u repeat.

IIpumep

ITocne BeimonHeHusa caenyroniero koga VAR 001=22:

VAR VAR 000 : INT :=10; END VAR

VAR VAR 001 : INT; END VAR

FOR VAR 000=10TO 20 DO VAR 001 = VAR 001 +2; END FOR;
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Omnepartops! break n exit

Oneparopsl break u exit 5KBUBaJIE€HTHBI.

CuHTakcuc:

break

exit

HeﬁCTBHeZ BBIXOJ 3a MNpCACibl LUKIIA. B CJIydac€ BJIOKCHHBIX IUKIOB BBIXOA OCYMICCTBIACTCA
TOJIBKO M3 TEKYIIETO IIMKJIA U HE 3aTparuBaeT BHEUIHUE.

Omneparop continue

CuHTakcuc:

continue

JleiicTBue: mepexoa B KOHEI| LHMKIA, T.e. BBIPAXKEHUS, CIEAYIOIIME 3a OmeparopoM continue 10
KOHIIa ITUKJIa, HE BBIITOJIHAIOTCA.

OmnepaTtopsbl onpeeieHus MepeMeHHbIX

Omnepartopbl oIpeaesieHUs] TEePEeMEHHBIX MOTYT OBITh 33JaHbl BpPYYHYIO (KpOME OIepaTopoB
ornpezeneHus T00anbHbIX IEPEMEHHBIX) WIH C TOMOIIbIO TAOIMYHOTO peJaKTopa.

B sa3sike ST onpenenens! cienyromue onepaTopsl JaHHOTO TUIA!

var

{ompenenenue nepeMeHHOM }

{omnpenenenue nepeMeHHOM }
end_var

var_global
{ompenenenue nepeMeHHOM }

{ompenenenue nepeMeHHOM }
end_var

var_arg
{ompenenenue nepeMeHHOM }

{omnpenenenue nepeMeHHOM }
end_var

var_input
{ompenenenue nepeMeHHOM }

{omnpenenenue nepeMeHHOM }
end_var

var_output
{ompenenenue nepeMeHHOM }

{omnpenenenue nepeMeHHOM }
end_var

var_inout
{ompenenenue nepeMeHHOM }
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{ompenenenue nepeMeHHOM }

end_var

ITocne xnroyeBoro ciaoBa end_var TOuka ¢ 3aIlTOM HE CTaBUTCSL.

JleiicTBue: ompesenseT HOBYIO nepeMeHHyo. [Ipu ucnonb3oBaHMM COBMECTHO C constant 3amaer
KOHCTAHTY.

Omneparop var ... end_var HcHoib3yeTcs JUIsl CO3JaHMs JIOKAIbHBIX MEPEMEHHBIX U CTPYKTYP;
MOYKET UCIOJIb30BATHCS B OCHOBHOM MPOTrpaMMe WK ee KOMIOHEHTE ((PYHKILUH).

Omnepatop var_global ... end_var ucnonbs3yercs ajisi CO3aHUS TI00ATBHBIX TIEPEMEHHBIX; MOXKET
UCTIOJIb30BaThCsl BHE OCHOBHOM MPOrpaMMbl U €€ KOMIIOHEHTOB ((DyHKIIHIA).

Omnepatop var_arg(var_input) ... end_var UCroab3yeTcs JUIsl ONpeACIICHHUs] apTyMEHTOB (OCHOBHOM
nporpaMMbl WK ee (pyHKIMIA), mepeaaBaeMbIX Mo 3HaueHUto. OmnpezeneHue apryMeHTa ¢ MOMOIIBIO
ATOrO OrepaTopa paBHO3HAYHO 33JIaHUIO apTyMEHTa TUIa BXO/ B TAOJIUYHOM PEIaKTOpE.

Omneparop var_output(var_inout) .. end_var wucnosb3yercs Uisl OIpPENEICHHUsS apryMEHTOB
(ocHOBHOHM mporpamMmbl WiH €€ (yHKIUN), TMepeaaBaeMbIX IO cchlike. OmnpeneneHrne aprymMeHTa ¢
MOMOIIIBIO oreparopa var_output...end_var paBHO3HAYHO 33/IaHUIO B TAOJIMYHOM PEJaKTOpe apryMeHTa
TUIIA BBIXOJ, a OINpeEesieHue apryMeHTa C IMOMOLIbI0 orepaTtopa var_inout..end_var paBHO3HAuHO
3a/IaHUI0 apryMEHTa TUIIAa BXOJ/BBIXO/.

Co3naHure apryMEeHTOB BpPYUYHYIO C TOMOIIBIO YKa3aHHBIX ONEPATOPOB MOXKET HCIOJIB30BaThCS
TOJIbKO B OTJIAJJOYHBIX Mporpammax — JUIsl TaKMX apryMEHTOB HEJNb3s 3a/JaTh MPUBSA3KY. APryMEHTbI
paboueii mporpaMMBbl clieAyeT CO3/1aBaTh C OMOIIBIO TAOJIUYHOTO PEAaKTOpa.

Bripakenue {onpeneneHue nepeMeHHOM} NUMEET BU:

{uMs nepeMeHHOIi}: {TUN NepeMeHHOIi};

{uMsl mepeMeHHOIi}: {TUIl IepeMEeHHO } :={BbIPa:KeHHE};

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

{ums nepemenHoii}: array [{pa3mepHocTn MaccuBa}| of {Tun nepemeHnHoii};

{umsa nepemeHHoOIi}: array [{pasmepHocTH MaccuBa}| of {Tum mnepeMeHHOIi}:={HauyajlbHbIE
3HAYEHHS};

Bripaxkenus: {pa3MepHOCTH MaccHuBa} 3aJal0TCs B BUJIE AMANa30HOB U3MEHEHUS! MHAECKCOB MAacCHBa,
pa3eNIEHHBIX 3aIATOM.

Jlnamna3oH U3MEHEHUsI HHAEKCOB MacCHBa UMEET BUJL

{HMKHASA rpaHMLA} .. {BepXHSAS TPAHULIA}

WIH

{pasmep maccuBa}

o0Oo3Havaromuii Auamna3oH ot 0 1o {pasmep maccuBa}-1. B ciayuae, ecnmu pa3sMepHOCTh MaccuBa HE
yKa3aHa, OH CYMTAETCS IIyCThIM M 0XKMJIA€TCs €70 MHULIMAIN3ALHs B XO/€ BBIIIOJHEHHS IPOTPaMMBl.

Bripaxkenusi {HayalbHbIe 3HAUEHUS } UMEIOT BHJI CIIMCKA HavyaJbHBIX 3HAUEHU 3JIEMEHTOB MacCHBa,
paszeneHHbIX 3anaroil. Kaxnoe HauaabHOE 3HAUEHUE MMEET BHUJ BBIPAKEHUS, BBIUHUCICHHE KOTOPOTO
JIaeT pealbHOE HayalbHOE 3HAYeHHE, WM KOHCTPYKILIHUU

{uesiounc/IeHHasi KOHCTaHTa} ({BbIpa:KeHHe})
rae {ue’oYyHuclieHHass KOHCTaHTa} 3aJaeT KOJIMYECTBO JJIEMEHTOB, KOTOPHIM MPHCBAaUBACTCS 3TO
3HaueHue. [Ipyu npucBoeHNM HavanbHBIX 3HAYEHHUH 3JIEMEHTAM MacCHBa MEPBBIM MU3MEHIETCS NOCIEAHNUN
MHJIEKC MaccHBa.

OO6nacTe AeUCTBUS UMEHH NTEPEMEHHOM OIpeeIsieTCs MO CIeTyIOIUM MpaBuIaM:

. rj00ajJibHble TIEPEMEHHBIC JICUCTBYIOT B paMKax MPOTrpaMMBbl U COXPAHSIOT CBOE 3HAUCHUE
MEXy BBI30BaMU IPOrpaMMbl. B 4acTHOCTH, T7100abHBIMU ABISIIOTCS iepeMeHHbie FBD- u LD-06110K0B;
. JIOKAJIbHBbIE TIEPEMEHHBIE U APryMEHTHI JEHCTBYIOT B paMKax OO0BeKTa (IIPOrpaMMBI,

(GYHKIMH, CTPYKTYpbI), B KOTOPOM OIPEJIEICHBI.

IIpu npuBsA3Ke NEPEMEHHON 0 UMEHHU OHA UIETCS B CIEAYIOLIEM MOPSAKE: JIOKAJIbHBIE, apTYMEHTBI
(byHKIMY, TIEpeMEHHbIE-UJICHbI CTPYKTYPBI, TTI00aIbHbIE.

Oneparop MHAEKCHPOBAHMA 3JIEMEHTOB MacCHBA

CuHTakcuc:

{umsa} | {magekc 1}, ... {ungexc N}]
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rae {MmMsi} — KMMs TIepeMEeHHOM WM (yHKIMM, BO3Bpamaromeil maccuB, a {uHaekc Kk} — mernoe
HeoTpulareapbHoe yucino win uenourcieHHas nepemeHHas (kpome UINT u USINT). KommuuectBo
MHJIEKCOB 3aBUCHUT OT pa3MEPHOCTH MacCHUBa.

JleiicTBHe: BO3BpAIllaeT CCHUIKY Ha 3JIEMEHT MacCUBa, KOTOpasi MOXET OBITh UCIIOJIb30BAHA B JIEBOM
Y TIPaBOM YacTH ollepaTopa NpUCBauBaHUS.

Omneparop goto

CuHTakcuc:

goto {MeTKa CTPpOKM}

JlelicTBue: O6e3yClIOBHBIN Mepexo1 K CTPOKe KoJla C yKa3aHHOU MeTKoi. Omnepatop goto u MeTka, Ha
KOTOPYIO OTOT OIICPATOP CCHIIACTCA, NOJIPKHBI HAXOAUTHCA B OJHOM U TOM K€ IMPOrpaMMHOM KOMITIOHCHTC
(mporpamme, GyHKIMHU U T.IL.). MeTKa JOKHA HaYMHATHCS ¢ OYKBBI U OTAETATHCA OT KOJa MPOrpaMMbl
JTIBOETOUYHEM:

goto myLabel2;

myLabel2:
END PROGRAM

YucioBble KOHCTAHTBI

JlecsiTUYHBIE LIE€IOYUCIEHHBIE KOHCTAHTBI COCTOSIT M3 HEHYJEBOM IUQPHI, 32 KOTOPOW cleayeT
MOCJIEI0BATENBHOCTD JECATUYHBIX IIU(P:

123, 456, 7890

JIBOWYHBIE 1IETOYNCICHHbIE KOHCTAaHTHl HAUMHAIOTCS ¢ npedukca 2#, 3a KOTOPBIM CIEAYIOT U(PHI
0 mm 1:

2#1001, 2#1100

BoceMepuuHble 11€70YUCIIEHHBIE KOHCTAHThl HAaYMHAIOTCS C mnpedukca 8#, 3a KOTOPBIM CIENYIOT
udpst ot 0 10 7:

8#777, 8#0123

[ecTHaanarepuyHble KOHCTAHTHl HAYMHAIOTCS ¢ npedukca 16#, 3a KOTOPHIM cleaytoT HU(PBl UK
OykBblI a...f. BykBbl MOKHO 3a/1aBaTh Kak B HIDKHEM, Tak U B BepxHeM peructpe (A...F):

16#123, 16#EA7

BemecTBeHHBIE KOHCTAHTHI COCTOAT U3 IIEJION U APOOHOM YacTH, pa3AeIeHHONW TOUKou. JInbo menas,
1100 ApoOHast 4YacTh MOXET OTCYTCTBOBaTh. Yucna MOTYT 3a/1aBaThes B (hopMaTe C IUIaBaIoIIel TOUKOiA,
IIPU TOM OHH CONPOBOXKIat0TCs cypdukcom E ¢ ykazaHuem AecaITHYHOro MopsIKa:

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

Bpemennbie uHTEpBaibl COCTOAT U3 Npedukca t# wiu time#, 3a KOTOPBIM CJeIyeT 3alKcCh B BUIE

<gHr>d<4achI>h<MHHYTBHI>mM<CeKYHABI>S<MHJINCEKYHIbI>MS

JIto6as cocrapistonias MOXKeT ObITh OMylIeHa (Harnpumep, 3anuch t#1h10s sBiaseTcss KOppeKTHOH u
o3HauvaeT 1 yac 10 cexynn). BpemeHHO# nHTEpBaI NPUBOAUTCS K LIEJIOYMCIEHHOMY BHy, O3HaYaloLIeMy
KOJIM4YECTBO MWJIJIMCEKYH/I B 33ITaHHOM BPEMEHHOM HMHTEpBAJIE.

Hara cocrout u3 npedukca d# unu date#, 3a KOTOPBIM CleIyeT 3aMuch B Buae yyyy-mm-dd (rof,
Mecs1, JeHb). [[puBoaANTCS K LIEJTOYMCIEHHOMY BHY, O3HAYalOlEMy KOJIMYECTBO CEKYH]I, MPOIIEAIIEe C
0 vacoB 1 suBaps 1971 roga no 0 yacoB 3aJaHHOI ATHI.

Bpewmst mus coctout u3 mpedukca tod# wim time of day#, 3a KOTOpbIM CienyeT 3amuch B BUJE
hh:mm:ss (dgac, MunyTa, cekyHzaa). [IpuBoanTCS K LIEIOUNCIEHHOMY BHUAY, O3HAYaIOLIEMY KOJINYECTBO
CeKyHJ, npouieaniee ¢ 0 4acoB TEKyLIETO JHS.

KoncranTa "/lata u Bpems" cocrout u3 npedukca dt# unu date_and_time#, 3a KOTOpBIM clieayer
3amuch B Bune yyyy-mm-dd-hh:mm:ss (rox, mecsi, neHs, 4ac, MUHYTa, cekyHna). llpuBomutcs k
LIEJIOYMCIEHHOMY BHJly, O3HAYarolEMy KOJIMUYECTBO ceKyHJ, npomenmue ¢ 0 gyacos 1 suBapsa 1971 rona
JI0 3aJIaHHBIX JaThl U BPEMEHH.
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CTpoKoBbIe KOHCTAHTBI

CTpokoBbIE KOHCTAHTBHI MPEACTABISAIOT cO00M HaOOp CHUMBOJIOB, 3aKIIOYCHHBIX B OJMHAPHBIC WU
JIBOMHBIE KaBBIYKW: ’NepBasi CTPOKa’, "'Bropasi cTpoka". B cTpoke HEAONMyCTUMBI YIPaBJISAIOIINE
CHMBOJTBI, BKJIIOYasl IEPEBO/IBI CTPOKH, a TAK)KE KaBBIYKU M CUMBOII §.

Jlisg  pasmelieHuss B CTPOKax IPOU3BOJIBHBIX CHMBOJIOB TIPUMEHSIETCS MEXaHU3M ACKeHI-
HIOCJICIOBATEIHOCTEW, HAUMHAKOIIMXCS ¢ CUMBoJa $. OnpeneneHsl cieyomue MociaeJ0BaTeIbHOCTH:

$r — Bo3Bpar kapeTku, kox 16#0D;

$n — nepeBox cTpoku, ko 16#0A;

$t — Tabymarms, kox 16#09;

$uXXXX — UNICODE-cumBon ("X’ — mecTHaanaTepuyHas mudpa);

$x — cumBoI X (X’ — 000K CUMBOIT).

IIpumep

"Crpoxka c kaBeiukoii: §°, cumBosom $u0410 u nepeBogom cTpoku $n"

Oco0eHHOCTH BBIYUCJICHMI

L{e0unCIIEHHOCTh pe3yJsibTaTa apuU(PMETHUECKUX BBIYHUCICHUH B TNpOrpaMMe HMEET BBICHIMN
MPUOPUTET — AK€ B TOM ClIy4ae, KOI/la 3TOT pe3ysbTaT MPHCBaUBaeTCsl MEPEMEHHOW C IIaBarolleit
TOYKOM.

[lycts, HannpuMep, B mporpamme oObsBiieHa nepeMeHHas float:

VAR VAR 000 : REAL; END VAR

Torna:
VAR 000=2/10 //NAR_000=0
VAR 000=2./10 //VAR 000=0.2

VAR 000=2./10 +2/10 //VAR 000=0.2

KonTpoabHbIe Bonpochl
OxapakTepu3ynTe sI3bIK CIHCcKa HHCTpyKuui IL.
B yem Ha3zHaueHWEe MOTUPUKATOPOB B si3bike 117
Hasosute Tpu crioco6a juts BeI30Ba (yHKIIMOHAIBHBIX OJIOKOB B si3bIke 1L.
Jist wero ciryxat MoauuKaTopsl B sizbike 1L?
Uro Takoe orneparop B s3bike [L?
C mOMOIIBIO KaKOM KOMaH bl IPOU3BOIAT MIPSIMOE OOBSABICHUE aapecoB B s3bIke IL?

ANl S e
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JlaboparopHas padora NeS Paspaborka rpadguyeckoro nurepgeiica MHTErpupOBaAHHBIX
CUCTEM YIIpaABJICHUS

JIAB 5
Pa3paboTka rpauyeckoro nurepeiica

I'padmueckoe mpepcTaBiIcHWE XOAa BBHIMOJHEHUS TEXIPOIECCa, a TAKXKE YIPaBICHUE TEXMIPOIIECCOM C
MOMOIIBI0 TpaUUECKUX CPEICTB SBISIOTCS OJHHUMH W3 TIaBHBIX 3amad, pemaeMbix TRACE MODE 6. s
paspabotku Tpadudeckoro uWHTepdeiica omepaTopa B HHTCTPHUPOBAHHYIO CPEIy BCTPOCHBI pPeXaKTOpP

npencrapiaenns nanubix (PIII) u ero mogudukamms — ePIL (puc. 20):

(R F:/Trace Mode 6/My_first_project.prj - NHTerpupoBanHas cpeaa pa... B@BI

Pain Opoekt Mpaeka Cepewc Bug Owkno Cnpaexa
EE-H® At 4 &ive FRBEX MmVARid-5-
MI/*WDaNoomula, H047.08 X

| Arial V8V§. BriU £15i7=
H-aE:HraTu:up MpaEKTa G | [ Akpart! [ Fkpant2 + L

X oo RB R A
@) Pecypes — [i] Jrpantt] 9’ Q%& B %

[E Watinone_npor
. Jkpan2
m WUl afinoHe)_skps 2

£ bd

1l afinoHel_akpatoe Jkpanit?

3 0BLEKTS

2,04 200617 20:06:32 200547

B Tom g EUTEE

Jla¥]
= KpuEbIE HeTouHuE

i}

CeoficTen IHaueHue A
OpmenTauma [opka0HT ansHa

leerooss N
Bazoeet wpugr M5 Shel Dig,8

Macuratinpyerei Falze v 2 .

32.00,16.00 | 450.00 » 360.00)0.00° | shap ON

Puc. 20. Peoaxmop npedcmasnenus 0anHbIx

OTpe3kn, TpHUMBIKAONIME K OJOKY chpaBa, 0003HayarOT BHIXOABI ONoKa (BO3BpaliaeMmble (QYHKIHEH
3HAYCHUS).

I'paduueckuii uaTepdeiic oneparopa paspadarsisactcs B PII/L B Buae HaOopa rpadMuecKUX IKPAHOB WK B
ePII/I B Buze Habopa rpadguyecKux naHeseii , IBISIOMIMXCS KOMIIOHEHTaAMU TIPOEKTA.

Pa3paboTtka nceBnorpadudeckoro nHTEpdeiica onepaTopa uist y3JI0B, KOTOPIE UCTIOTHIIOTCS MOHUTOPAMU B
cpene DOS, onmcana B paznene MHeMoOCXeMBbI.

Jns cozmanms mabioHa 3KpaHa HYXKHO BBITIOJHHUTH KOMaHAYy JKPaH, I CO3/IaHUs MIa0IOHa TaHenH —
koMaHay I'paduyeckasi maHes b U3 KOHTEKCTHOrO MeHIo ciiosi lIla610HbI 3KpaHoB.

C OEJIbIO BSaHMOHCﬁCTBHﬂ C JpyruMMu KOMIIOHCHTAaMH IHPOCKTa IJIsd :-)KpaHa/HaHC.HI/I MOTYT 6I:ITI) 3aJaHbl
apryMEHTBHL.

CoBOKYITHOCTh TpadUUIeCKUX IKpaHOB/MaHenel y3iaa obOpasyeT ero rpadguyeckyrw 6a3zy. CoBOKYITHOCTP
rpadgudeckux 6a3 Bcex y3ioB paspabdareiBaemoro npoekra ACYTII oOpasyer rpaduueckyio 4acTh MPOCKTA.
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I'paduuecknii skpan/maHenb MOXKET COJCpPKaTh OJWH WIH HECKOJIBKO TpaMuecKHX CJI0eB, KKIBIA W3
KOTOPBIX, B CBOIO OYepeb, MOKET COICPIKATh OJUH WM HECKOJIEKO MO/IC/I0EB.

B cnosix rpadudeckoro sxkpaHa/maHeNIn pa3MemmaTcs rpagudeckue 3jeMeHThl (HIke cooTBeTCTBeHHO I
n el'd). I'paduueckue >MeMEHTH MMEIOT HA0OPHI HACTPaWBAEMbBIX ATPHOYTOB, AHHAMUYECKUX CBOWHCTB H
(ynkumii ynpasaenusi. DT napamMeTpbl ONPEeNsSIoT BUI Tpaduieckux
AJIEMEHTOB W BBHITIOHIEMbIe HMU (DYHKITUH OTOOpaXEHHSI M yIpaBJIeHHs Ipu paboTe B peanbHOM BpeMeHH. PIIJL n
ePII/] comepxar OONBIIOE KONHYECTBO BCTPOCHHBIX TpadUUecKWX 3JIEMEHTOB, MO3BOJSIONINX H300pa3uTh
NPaKTHYECKH JII0OOH TexXmpolecc, BHIBECTH Ha JHUCIUIEH BCIO HEOOXOAMMYI0 HH(OpPMALHUI0 O XOJE €ro
BBITIOJTHEHUS, & TAKXKE YIPABISATh TEXIIPOIIECCOM.

I'naBHoe MeHIO 1 maHe i HHCTpYMeHTOB PITJ{

Ilanens uncmpymenmos I pagpuuecxkue snemenmaor’
C moMOIIBI0 MHCTPYMEHTOB 3TOH MaHEIH BBIOMPAIOTCS rpadUuecKue BIIEMEHTBI IS pa3MEIleHHS UX B
rpaduiecKux ciaosx sKkpaHoB. [Ipu BeiOope ['D pemakTop NepexoauT B PEKUM pa3MeIICHHS.

&

C IIOMOIIBKO KHOITIKH ZLaHHOﬁ IIaHCJINu MOXXHO HCpCﬁTI/I B PCXKHUM PCAAKTUPOBAHUA, C IOMOMIIBIO KHOIIKN

»_ B PEXXHUM SMYJISILIVU.

Knonxka imy npefHa3HAauYeHa Ui TEPeKIIOYeHHs pexXuMma OTOOpakeHHs TpadUuecKuX OSKPaHOB
(OOBIYHBIN/TIOTHOSKPAHHBIN ).

Menio u nanenv uncmpymenmos ’llpasxa’

Mento u maHenbs wHCTpyMmeHToB IIpaBka cozep)karT psal THIOBBIX HHCTPYMEHTOB IS PEOaKTHPOBAHHA
rpadMuecKiX SKpaHoB. JJaHHbIE HHCTPYMEHTHI JOCTYIHBI TAKKe U3 KOHTeKCTHOro MeHio I'D. KoHTekcTHOE MeHIO
I'D comepxut Taxke koma"ry Konuposars B n3bpanHoe.

100% » .

B cmucke (MacmTad) MOXKHO BbIOpaTh NpPEdyCTAHOBJIEHHBIH MacliTa® MM BPYy4YHYIO 3a1aTh
IPOU3BOJIBHBINA. [[1 BbIOOpa MpeayCTaHOBICHHOIO MaciiTada MOKHO TAaKKE€ MCIOJIb30BaTh KHOIKH & ,o=
wi coderanus kiapuil CTRLAMIIJIFOC/MUHYC nHa uudpoBoi kiaBuatype. [lpu BBIIEIIEHUM HEKOTOPOH
obmactu AxB 3kpaHa ¢ MOMOIIBIO MBIIIH ¢ YAEp:KaHHeM KiaBuinn Z skpan Macmradbupyercs B MIN{C/A, D/B}
pa3, toe CxD — pasmeps! Buaumoi obmactu. Bo Beex ciydasx macmTaOupoBaHHE MPOU3BOIUTCS OTHOCHUTEIHHO
[IEHTpa BUAUMOMN 00JIaCTH.

Mento ’Cepeuc’ u nanenv uncmpymenmos ’Tononozun sxpana’

JlaHHblEe TIaHETh MHCTPYMEHTOB M MEHIO COJAEp)KaT KOMaHIbI IJs TMO3ULIHMOHMPOBAHUSA U TUPAKUPOBAHHS
BBIJICIIEHHOTO I'paMueCKOro 3JICMEHTA.

Mento CepBuc conepXUT JONOIHUTENbHO KoManay [lapamerpsl 3xkpana.

Ilanens uncmpymenmos ’llapamemper mexcma’

B pexxume penakTHpoBaHHUS C MOMOIIBIO THUIOBBIX MHCTPYMEHTOB JAAHHOM MaHENM 3aJaloTcsl MapameTphl
TEKCTa B BBIJICJICHHOM TparuecKoM diieMeHTe (BbiAeNeHHOH rpynme ['D). JlanHbIle KOMaHIbI TPUMEHUMEBI TOJIBKO
K TAaKOMY TEKCTY, KOTOPBII MOXKET OBITh BBE/IEH/OTPENaKTHPOBAH C MIOMOIIBIO KIIABHATYPHI.

Bug I'D mpu ero pasmenieHud B rpad)u4eckoM CiIoe 3aBUCUT OT MapaMETPOB, YCTAHOBJICHHBIX C MOMOLIBIO
WHCTPYMEHTOB ATOU MaHENH.

Ilaunenv uncmpymenmog ’ILlapamempot runuu’
B pexuMe pesakTUpOBaHUS C MOMOIILIO HHCTPYMEHTOB 3TOM MaHEN 3aJaloTcs napamMeTpbl JMHUU (JIMHUH
KOHTYpa) BBIJEICHHOT0 IrpahuecKoro 3j1eMeHTa (BblAeIeHHO! rpynmnsl [9):

= — BpIOOp mBeTa JuHUH. [1o 3TON KOMaH/Ie Ha PKPaH BHIBOJUTCS CTAHIAPTHBIN JUAJIOT BRIOOpA IIBETA;

- BLI60p TOJIIHUHBbI JIMHHUMU.

— BbIOOp cTuiast JuHUHU. [10 3TOI KOMaHJe OTKPBIBACTCS CIHCOK CTHIICH, COAEpKAIUil B TOM YHCIIe
omtuio be3 quHuM (IpH BEIOOPE STOM OIITUY JIMHUS HEBHINMA).
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=_ BBIOOD Kpasi JMHUHU (TUIOCKMIi, KBaJpaTHBIN, KPYIJblii). Huke Ha prucyHKax Mmoka3aH OJUH U TOT XKe
rpaduueckuii aeMeHT TeKeT ¢ pa3TuiIHbIMU KpasiMH JIMHUHA KOHTYpa!

® IJIOCKMIA;

® KBA/IPATHBII;

® KPYIJIbIif;

Bun I'D mpu ero pasmemeHuu B rpad)u4eckoM Ci10e 3aBUCUT OT NAapaMETPOB, YCTAHOBJICHHBIX C HOMOLIbIO
WHCTPYMEHTOB 3TOM MaHeNu.

Ilanens uncmpymenmos ’llapamempeol 3anuexu’
B pexume pemakTHpoBaHHS C IOMOINBI0 HHCTPYMEHTOB OSTOM IMaHENW 3aJal0TCS MapaMeTphl 3aTHBKU
BBIZICIICHHOTO TpadUIecKOTo dIeMeHTa (BhIIeIeHHON rpymsl ['3):

— BBIOOp 1BeTa 3aauBKH. [10 5TOM KOMaH e Ha SKpaH BEIBOJUTCS CTAHAAPTHEIN TUAIIOT BEIOOpA IIBETA;

B

&= _ BELIOOP CTHJIA 3aJTUBKH.

Bun I'D mpu ero pazmemeHu B TpaueckoOM CIIO€ 3aBHCUT OT MapaMeTPOB, YCTAHOBJICHHBIX C TTOMOIIBIO
MHCTPYMEHTOB ATOU MaHENH.

IHanenv uncmpymenmos ’Pecypcnuvie oubnuomexu’
WHCcTpyMeHThI JaHHOHM MaHENX MpeaHa3HAYCHBI [T Onepaiuii ¢ OMOJIMOTEKaMU CTPOK, PUCYHKOB U JPYTUX
PECYPCOB, KOTOPBIE MOTYT OBITh UCIIOIB30BAHEKI IIPH pa3padoTKe rpauIecKruX IKPAHOB.

Menio ’Buo’

KomaHnapl 3TOro MEHIO YIpPaBIsSIOT BUAMMOCTBIO PEIaKTOpa apryMEHTOB d3KpaHa, okHa Ciiom, TaOIHIIbI
rpadguyeckux dmeMeHTOB W okHa M30paHHoe, a Takke TNaHened wWHCTpyMeHTOB TomoJiorusi 3kpaHa u
ITapamMeTpsbl TeKcTA.

3agaHue TUIOBBIX CBOICTB rpa)u4ecKuX 3JeMEHTOB

B sToM paznene omnrcaHbl THTIOBBIE CBOMCTBA rpapUueCcKUX HIIEMEHTOB M HHCTPYMEHTHI X 3aJJaHHUA.
Crienududeckne CBOMCTBA OTICIBHBIX [1D
paccMaTpHUBalOTCS MPH ONMCAHUH 3THX ['3.

I'paduueckue 3eMEHTH HIMEIOT CIIEAYIONINE HACTpauBaeMble CBOMCTBA!

e ATpuOyTBI

e lunaMuyecKHe cBoiicTBA

e OyHKIMH YNIPABJIEHHS

OTH mapaMeTpbl ONMPEAeIIOT BUA rpa)UuecKUX IEMEHTOB U BBHIMOTHIEMbIe HMU (DYHKIHUN OTOOpaXKeHUs U
ynpasiieHHus Ipu paboTe B peaJbHOM BPEMEHU:

Jns 3amanus cBoiictB I'D (rpymmer 1'D) ucnone3yercss okHo CBoiicTBa 00beKTa, cofepiKaliee pa3IndHoe
YHCIIO0 BKJIAAOK AT Pa3sHbIX 3JIeMEeHTOB (puc. 21).

YToOBI OTKPBITH 3TO OKHO, HYKHO BBIIIOJIHUTH KoMaHay CBolcTBa U3 KOHTEKCTHOT'O MEHIO BblAEIeHHOro I'D
(BermenenHo# rpynmsl D) nnn aBakas! Haxath JIK merimum Ha ['3. Tlpu cHaTum Beinenenus ['D okHO ero cBOMCTB
aBToMatuiecku 3akpbiBaeTcs. OkHo CBoMCTBAa 00beKTA HEAOCTYITHO, €CIIH rPaUUSCKUil JIEMEHT PACIIOIOKEH B
CclI0€, PeAaKTUPOBAHUE KOTOPOT'O 3alpeneHo.

ATpuOYTHI — 3TO TIpOCTeimue cBoiCcTBa rpaduieckoro snemMenta. OHu 3anatorcs Ha BKiIaake ((OCHOBHBIE
cBoiicTBa) okHa CBoiicTBa 00beKTA.

B okHe cBOHCTB arpuOyThl MOTYT OBITH CIPYNIHPOBaHbl — HAaWMEHOBAHUS TAaKMX TPYI BBIICICHEI
MO JYEPKUBAHUEM, TP JIBOMHOM HaxaTuu Ha HUX JIK packpbIBaeTcsi CIUCOK CBOMCTB.

CymecTByroT 2 Buaa atpuoyToB [ O:

. cTaTHYeCKHe — aTpuOyThI, KOTOPHIE HE U3MEHSIOTCS MPH paboTe B pealbHOM BPEMEHH;

J AUHAMU3MpPYeMble — aTpuOyThl, KOTOPBIE MOT'YT OBITh KaK CTaTHUYECKUMHM, TaK U AMHAMHYECKHMHU
(u3MeHsIOIMMUCS IIPU PaboTe B peaJbHOM BPEMEHM B 3aBHCHMOCTH OT 3HAYEHUs NPHUBSI3aHHOTO apryMEHTa).
Paznensr koHQUTYpHpPOBaHHS TaKUX aTPUOYTOB BBIJEIEHBI KPACHBIM IIBETOM H COJIEpKaT MyHKT Bua muHAMKanuu.
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Puc. 21. 3aoanue ceoticme epynnot 19
Crarnyeckue aTpudyThl rpaguyecKux 3JIeMEeHTOB

B nmanHOM paziene OMUCAaHO 3a/JlaHHE TUIOBBIX CTATHYECKUX aTpuOyToB ['D ¢ MOMOLIBIO BKIAJOK OKHA
CBoiicTBa 00beKTA.

Hexoropsle TumoBble craTHyeckue aTpuOyThl I'D MOryr ObITh TakXKe 3aJaHbl C IIOMOLIBIO IaHeNIeH
nHcTpyMeHToB PII/T.

Buoumocmu npu cmapme

[Ipu mepexone B pexuM peajbHOTO BPEMEHH (T.e. IpH 3aiycke mpoekta B MPB nnu npu nepexone B pexum
SAMYJISAIUHN) TpaQUIECKUe HIEMEHTHI 10 YMOITYaHUIO BUANMBL. YTOOBI CKpHITh ['D mpH 3amycke pexuma peasbHOTO
BpPEMEHH, HY’KHO YCTaHOBUTH JAJIs HeTo aTpuOyT CKPBITH NPH cTapTe.

B pexume penaktupoBanus BuAUMbI Bee [0,

B peanpHOM BpeMeHHW YIpaBISATh BHIUMOCTBIO ['D MOXHO ¢ momomibio (GyHKIMU ynpaeineHus [D u c
nomotisio I'D CBo6oaHbIE (hOPMBI.

Bcennviearowaa noockasxa

B pasmene Iloackaska nns ['D 3amaercs BCIUIbIBaroIIas IIOJICKa3Ka, OToOpakaeMas Ha JKpaHEe IpU
HaBeJIeHUU Kypcopa Ha I'D B pexxuMme peasbHOTO BPEMEHH.

Ileemosvie ampuodymut

Pasnensr konpurypuposanus nseroBbix arpudyTos I'D (LBer, LiBer Junuu, Ll{Ber 3amnBku, LlBeT TekcTa

U T.11.) B okHe CBoiicTBa 00beKTa CoJep)KaT TUIIOBOM MHCTPYMEHT 3a/laHHS [IBETa — KHOIIKY I
[Ipu HaxxaTHM 3TOI KHONKK Ha SKpaH BBIBOAWTCS AUANOT BEIOOpA PEyCTaHOBIECHHBIX I[BETOB (puc. 22).
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Puc. 22. Jluanoe evibopa ysemos

PackpeiBaromuiicss cnucok MeHI0O (OCHOBHAasi NaJWTPa MO3BOJIAET BHIOpPAaTh pa3lMyHbIE CTHIM C
MIpeTyCTaHOBJICHHBIM HAaOOPOM 0a30BBIX IIBETOB.

[Ipn Hakatuu KHONKHM BBIOOP LBeTa 3TOro AuMayora Ha SKpaH BBIBOAUTCS CTaHAAPTHBIM AMAor BeIOOpa
usera (puc. 23).

Bri0OpaHHBIi LIBET BEIBOJUTCS HA KHOIIKY COOTBETCTBYIOILETO pa3zena:

Cucmemmnbulil ysem

[MonoOubIf aTpuOyT MOXeT OBITh KOPHEBHIM B OKHE CBOMCTB ['D WM pacmonaraTeCsi B paszesc
KOH(UTYpHUPOBaHUS HEKOTOPOTO IIBETOBOTO aTpruOyTa

Ecmn 3navenme arpubyta — TRUE, To B mepBoM ciydae OH 3a7ja€T HCIIOJIB30BAaHUE COOTBETCTBYIOIIUX
CUCTEeMHBIX 11BeToB Windows 1ist Bcex
LBETOBBIX aTpuOyTOB ['D, BO BTOPOM — TOJIBKO AJIsl aTpuOyTa, B pa3zene KOTOpOro HaXOJUTCsl.

v
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Puc. 23. 3a0anue napamempos yeema

Ecnu 3nauenue atpubyra — FALSE, ncnone3yroTcs 1BeTa, 3aiaHHbIe B OKHE CBOMCTB 0.
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Toawguna nunuu

Pasnen xon¢urypupoBanus atpudyra ToammHa comepXKUT HHCTPYMEHT BBIOOpa TOJNIIMHBI JIMHUU W OKHO
OTOOPaKEHUS YUCIICHHOTO 3HAYCHUS TOJIIIIHBI (B TUKCEIIAX ).

Cmuno nunuu

Paznen konpurypupoBanus atpndyta CTHIB JUHUM COACPIKUAT KHOTIKY E
[Tpu HaXkaTUU 3TOW KHOIIKU Ha SKpaHe TOSBISIETCSl MEHIO BEIOOpA TMHUN KOHTYPA.
Br1OpaHHbIl BUT TMHUW BBIBOAUTCS Ha KHOIIKY pa3jena.

Cmunb 3anueKu

Paznen konpurypupoBanus atpudyta CTHIb 3aJMBKH COJEPKUT KHOIIKY -

[Tpu HaXkaTUU 3TON KHOIKHM HA 3KpaHe MOSBISIETCS] MEHIO BEIOOpA CTUIIS 3JIUBKH.

BriOpaHHBI CTHIIB BBIBOOUTCS HAa KHOIIKY pasjena.

IIpospaunocms 3anueku

[Tpu 3nayenun TRUE (3HaueHue 1o yMoJYaHHIO) 3TOT aTpUOYT 3aJaeT MPOo3payHoCcTh (oHa ['D mpu ogHOM
U3 JIMHEWHBIX cTHieH 3anuBku. Ecnu atpulyt nmeet 3nauenue FALSE, user ¢ona I'D — Genpiit.

[Ipu TOUEUHBIX CTHIIAX 3aJMBKH ATOT aTpuOyT He padoTaeT (dhon ['D — Oemnbrit).

Tun 3anueku

Paznen xondurypupoBanus 3anuBku ['D cogepxut arpuOyT Tum 3aauBKH, Ui KOTOPOTO MOXET OBITh
ycTaHOBIIEHO 3HaueHHe L{BeT (3HaueHue o ymomdannio) wim M3o0paxenue.

ITpu 3Hauenun LBeT napaMeTphl 3aJIMBKH ONPEEIIIOTCS €€ LIBETOBBIMU aTpUOyTaMH.

[Tpu 3Hauennn W300pakenne B OKHe CBOHCTB oToOpaxaercs arpudyT U3o0paskenue. [Ipy HaxkaTHH KHOIIKA
B pazzesie ero KOH(GHUIrypHpOBaHUs Ha IKpaHE MOSBIISETCS JHAJOr BHIOOpA KapTHHKH U3 PECypCHOI OMOIMOTEeKH
n3o0paxkeHui (puc. 24).

B Buibpars pecypc

kS 0 Soap Bubbles 1

loToeon ” CTrEHa ” OYHCTWTR

Puc. 24. Jluanoe svibopa uzobpasicenust

BeiOpanHast kapTuHKa oOToOpaskaercsi B paslesne KoH(urypupoBanus atpuOyra M3o0pakenue u
ycTaHaBNMBaeTcs B kadecte hoHa 3.

Texcmoguvie ampuoymul

Paznen xondurypupoBanus TexcToBbix arpuOyToB (Tewxer, Hagmueb u T.0.) COOEpKUT OKHO OOBIYHOTO
TEKCTOBOTO peJaKTopa JUIA 3aJaHus 3HA4YCHHWsI aTpuOyTa (s HEKOTOpeIX ['D momoOHOMY aTpubyTy 110
YMOJTYaHUIO TIPUCBANBAETCS HEKOTOPOE 3HAYCHUE).

HlIpugpm

Paznen xondurypupoBanus atpubyra IlpudT comepkuT KHOIKY, NMpH HAXXKaTHM KOTOPOM Ha 3KpaH
BBIBOJIMTCSI MEHIO BEIOOpa mapameTpoB mpudra.

ITo xomannme Pa3mepsl 5TOro MEHIO Ha KpaHEe IMOSIBISIETCS MEHIO BHIOOpa pazMepa mpHQTa, IO KOMaHJE
I pudT — craHAapTHIN TUAIOT 3aJaHus apaMeTpoB mpudTa (puc. 25).
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Puc. 25. Jluanoe 3a0anus napamempos wpugpma

BriOpannbie napameTpsl mprudTa 0ToOpa)karoTcs Ha KHOIIKE pasena.

ITo ymomuanuto 3agan mpudt MS Shell DIg ¢ pazmepom 8.

Buvipasnusanue

Paznen kondurypupoBanus arpubyra BbIpaBHHBaHHMe COACPKUT CTaHAAPTHBIE WHCTPYMEHTHI
BbIpaBHUBaHUs TekcTa: Baeso, I1o uentpy u Bupago.

Ilpo3paunocmyp

ATpubyT IIpo3payHocTh onpeaenseT CTeneHpb npo3paynoctu ['D. DToT mapameTp 3agaercs B nponentax (0-
100), 0 cOOTBETCTBYET aOCOIFOTHON HEITPO3PATHOCTH.

Buvioenenue ¢ MPB

Atpubytr Beigenenue B MPB paspemaer/3anpeniaetr BbieneHHe TpadUYecKoro 3JIEMEHTa B pPEabHOM
BpeMeHH 1o Haxatuto JIK.

Beinenennie paboTaet TOJILKO B TOM ciiydae, eciu Juist ['D 3amana GyHKIUS yIpaBieHUs..

Ecmu I'D Bxogut B coctaB rpaduueckoro o0bekra (sl 00BbeKTa JOIKHO OBITh Pa3pelleHo BBIICICHHUE), TO
o Haxkaturo JIK Ha I'D BeInenserca 0OBEKT.

st okoHHBIX ['D 3Ta QPyHKINS OTKITIOYEHA.

I'moGanbHOE paspelieHHe BBIIENEHUS TpapUUecKHX 3JIEMEHTOB B peallbHOM BpPEMEHH M MapaMeTphl
BbIJCNIeHHs (IIBET, OTCTYNBI, TOJIIMHA W CTWIb KOHTypa) 3amaioTcs B (aitnme gr_settings.xml (ter
<last_clicked_attrs>), pacmonoxxenHoMm B nupekropun MPB. [lapamerps! BeieneHHsI MOTYT OBITh TaKXKe 3aJaHbl
pu kKoHpuUTrypupoBanuu PIT/I.

Bpemennsblie aTpudyThI

[arta u BpeMsi JOJKHBI 331aBaThcs B popMaTax, 3aJlaHHbIX B perHoHaNbHBIX HacTpoiikax OC. I nepexona
K 33JIaHUI0 BPEMEHHU HY>XHO HaxkaTh JIK B cOOTBeTCTBYIOIIEM ITOJIE.

[Ipu Ha)xaTUM KHOIKU :JOTKmeaeTcg MEHIO, cojieprkaiiee koman sl COpoc (3a1aTh HyJIEBOE BpeMms,
T.€. 01.01.1970) u Tekyuiee (3a1aTh TEKyIIIee BpeMs).

JAunamMmu3anus aTpudyTa rpadpuuecKux 3J1eMeHTOB
Junamuszanueil atpuOyTa Ha3plBaeTCsl 3aJaHUE YCIOBUM €ro M3MEHEHHsS B 3aBUCHUMOCTH OT 3HAYEHHS

MMPUBA3AHHOTO AapryMCHTA. HpI/I JUHaMH3allun anI/I6yTa rpa(bnqecxnﬁ 3JICMCHT CTAHOBUTCA HWHAUKATOPOM
BBITIOJTHCHUSA 3aJaHHBIX YCHOBHﬁ.
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[Ipu pasmemiennu 'S Ha sKkpaHe Bce ero AMHAMU3UPYEMble aTpUOYTHI MO YMOJSYAHHIO CTaTUYECKHE, U
paszensl nX KOH(QUTYPUPOBaHUS Ha BKIagke OCHOBHBIE CBOMCTBA OKHA CBOICTB COJIEpKAT MHCTPYMEHT 3aJaHUS
COOTBETCTBYIOIIETO CTaTH4ecKoro mapamerpa. Hanpumep, npu pasmenieanu ['D TekeT paznen tnHAMH3UPYyeMOTO
atpubyra LIBeT TekcTa cofep>KUT MHCTPYMEHT BHIOOpA LIBETA .

YroObl AMHAMH3UPOBATH aTpPUOYT, HYKHO IBaXKIbl Ha)kaTh Ha HazBaHMM JIK MBIIM, U B pacKpbIBLIEMCS
CITMCKE HACTPOUTH TMHAMHYECKHE CBOMCTBA C TOMOIIEIO pasnena Bua maaukamum (puc. 26).

Bun ycioBust (v, COOTBETCTBEHHO, BHJ HHIWKATOpa, co3maBaemoro w3 ['D), BeIOMpaercs B paszene Bup
HHAUKALWHU:

3HavYeHHe — MHIUKALM 3HAUCHUS apIyMEHTA;

Arg = KoHcT. — HHAUKAIWS PaBeHCTBA apTyMEHTa 3aJaHHON KOHCTaHTE;

Arg >= KoHCT. — HHIUKaIUs PEBBIICHUS apTyMEHTOM 3a/laHHOTO TIOpOra;

Arg & KoHceT. — nHAMKALUS COCTOSHUS OUTOB 3HAYCHUS apryMeHTa, 3ajaHHbIX Mackoil Koncranrta. Ecnn
X0TsI OBl OJTH Tako# OuT yctanosieH, naauipyercs MCTUHA, nnage — JIOXb;

Arg B Anana3oHe — MHIUKAIUS HAXOXKACHUS apTyMEHTa B 3a/laHHBIX JTHala30Hax;

Arg B HHTepBaJle — MHIUKAIUA HAXOXKICHNS apTyMEHTa B MHTEpBajiaX MPUBA3aHHOTO KaHaa.

B 3aBucuMocTr 0T BEIOpaHHOTO BU/Ia MHAWKAIUMN MEHAIOTCS WHCTPYMEHTHI €r0 KOH(PHUTYpUPOBAHHSL.

CeoHCTBa 0bbeKTa

ABET excr CeoMCTEBa obbekTa
= AseTercer
= | & | B | ¢ —
ENER A
CeoiicTED | IHaveHue |
K CeoficTED | 3HaueHMe | ~
OHTYD 3
JanuEka [ | E
Sanuera 1
TekrcT LTEKCT>
TekcT <TEKCT>
Leet TercTa I
B H leer Texcta [ARG 000) D
B wHavkauu ET AMHEMM3ELM Y
T & - = B, b ki &g = KaoHeT.,
ET AHHEMHSALMM
Wpmepr Y MNpueaska ARG_000 =
BripaEHEaHe Arg »= KaHer, Ecou MCTUHHO
CRPBITE B CTARTE | 41 & K owcr. EcoaNIKHD
Monckaska Arg B AWaNasoHe K.aHcTaHTa o w
Arg B UHTEpEane
cHOBEHaA NpHEAZKA [_ [ cHOBHAA NpHEAZEA [ ]

Puc. 26. [Junamuzayus ampudymos
HNnaauxanua 3HaYeHUus

Bun wHaukanuu 3HaveHue MOXET OBITh 3ajaH Tpu jauHamu3anuu atpuOyra Teker. dopmar BBIBOJA
BbIOUpaetcs B ciricke @opmar (puc. 27).
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ABGToxcr

= & B &

CEOHCTED JHaveHuE ~
K.oHTyp
Janveka [

Tekct [ABG D00) <TekcT:

= Bug WHaMkAUMM  3HaYEHWE
MNpueaska ARG_000

=l Popraat Integer W
Generc Generic
LEeT TereTa Inkeger
Float
Wpwter E=ponential v
0 cHoEHAA NPHEASK.A [_ Mo yroaHmo _]

Puc. 27. lunamuzayus ampubyma Texcm

s kaxxgoro gpopMaTa MOXKHO 3a/1aTh Oojiee TOUHOE ONMCaHue B HOTauuu si3bika CH.

[Ipu BeIOOpE opmaTa Ilo ymomauanuio ['D Oyner oroOpakaTh 3HaUeHHE apryMeHTa B opmare, 3aJaHHOM
MPB.

Nupnkxanus uaTepBana ais 3HaveHuii kanajgoB FLOAT u DOUBLE FLOAT

Bun wHaukanun Arg B MHTepBaJjie MOXeET ObITh 3aJaH IpH JUHAMH3aUWU 1BeTOBBIX aTpuOyToB (LlBer
Tekcra, LiBet 3aimBKu 1 1p.). OH CIyXUT Uil BU3YyalIbHOTO OTOOpa)XCHUsS] MHTEpBajia, B KOTOPOM HAaXOIUTCS
3HayeHue kaHana kjnacca FLOAT unn DOUBLE FLOAT.

s BeIOOpa aprymeHTa ciykut arpuOyT IIpuBsi3ka, mpu HaKaTWW Ha 3HAYEHHE KOTOPOTO OTKPBIBACTCS
CTaHIAPTHOE OKHO BBIOOpA apryMeHTa.

Jis mpaBWibHOM pabOTBHl JaHHOTO BHJA WHIMKAIMKA BBHIOMpAaEeMBbIA apryMeHT IOJDKEH OBITh CBSI3aH C
atpudyrom Uurtepsau (7, P) kanana xiiacca FLOAT win DOUBLE FLOAT.

ITpy HaxOXIE€HUM 3HAUCHMS NPUBSI3aHHOTO KaHaJa B IIpeleiax MperynpeauTenbHbIX rpanun (uarepsai 0),
TUHAMHU3HPYEMBIil aTpr0yT MPUHUMAET LIBET, YCTAHOBJICHHBIH MO0 YMOIYAHUIO.

AtpubyT Ilpenynpesxaenne ciayXuT A BEIOOpa IIBETa MPH HAXOXKACHUM 3HAYCHUS KaHaja 3a IpeaeiaMu
npeaynpeaAnTeNbHBIX, HO B IIpeJeiax aBapuiHbIX IpaHuLl (MHTepBa 1 wiu 2).

ATpuOyT ABapus CIyXXHUT JIJIs BEIOOpa I[BETa MPY HAXOKIEHUH 3HAYECHUS KaHaja 3a MpeJesiaMi aBapUHHBIX
TpaHUIl, HO B MIpeJeNIax TPAHuUI] KAkl (MHTEepBa 3 wiu 4).

ATpuOyT BHe rpanmiy ciry>kuT Ui BbIOOpa 1IBeTa IPU HAXOXKICHUM 3HAUCHUS KaHaia 3a MpeaesaMy MPaHHILl
IIKaNTbI (MHTEpPBAI S5 uiH 6).

/Jlpyeue 6uovt unoukayuu

Habopel MHCTPYMEHTOB KOH(HUIYpHpPOBaHUS IPYTHMX BHIOB HMHIMKALWU 3aBUCAT OT JWHAMHU3UPYEMOTO
atpuOyta. Ecnu mapamerp MHIMKaIMy Npy JUHAMHU3aLMU aTpuOyTa MOXET OBITh 33aJaH Kak BPYYHYIO, TaK H
BBIOpaH M3 pecypcHON OMONMmoTekHn, HabOp MHCTPYMEHTOB COIEPKUT Mepekimodareias Mcemosin30BaTh pecypehl
(FALSE — Bpyunyto, TRUE — u3 0ubnunorexn).

[Tpu kondurypupoBanuu BuaoB uHIuKanuu Arg = Koner., Arg >= Konet. u Arg & Koner. B nomsix Eciun
NCTUHHO u Ecau JIOYKHO 3amarorcs 3Ha4eHHsI, KOTOPHIE JOJDKEH NPUHUMATHh TUHAMHU3UPYEMBIA aTpuOyT
npu BeimonHernu 3agaHHoro yciaosuss (MCTUHHO) u B npotuBHoM ciydae (JIOZKHO). Ecnu 3amano Jdom.
3Hayenue 1jass UICTHHHO (JIOXKHO), To Ha KaKAOM TakTe OOHOBIICHHS Tpaduueckoro 3KpaHa 3HauCHHE
atpubyrta, 3amanHoe B mone Ecam HMCTHHHO (JIOKHO), cMeHsercs 3HadeHWEM, 3alaHHBIM B
cootBercTBytomeM noine dom. 3Hadenume.... UToOBI OTOOPa3UTh JOMONHUTEIBHOE 3HAYCHUE, HAZO BBHIOJIHHUTH
COOTBETCTBYIOIYIO KOMaH Ty U3 KOHTeKCTHOTO MeHIO ToJisi Ecoim MCTUHHO (JIOYKHOQO). 3naueHre KOHCTAHTHI,
C KOTOPOH CpaBHUBAETCs apIyMeHT, 3afaercs B noje Koncranra.

IIpn xoHurypupoBaHuu BHIAa WHAMKALUM Arg B [HMAaNa30He CTPOKM ONKCaHMSA JAMAIa30HOB
CO3JIAIOTCA/YAANSAIOTCS. C TIOMOLIbI0 KOHTEKCTHOTO MEHIO, BbI3bIBaeMoro Haxkatuem I[IK wmbpimum Ha atpulyre
Junana3zonbl — A7 CO3[aHUsl HOBOTO OWAana3oHa, ¥ Ha co3laHHOM artpuOyTte Jmamazon — mis ero ynaneHus. B
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nosisx MuH. 1 Make. 3a1aroTcsi TpaHMIlbl auana3oHoB (Makc J0kHO ObITh Oosibiie MuH). MHIukaTop 3TOrO
BHJa pa0OTaeT 10 CIEAYIONIEMY aITOPUTMY: TIPH U3MEHEHUH 3HAUYCHUS NPUBA3aHHOTO apryMEHTa HIETCS MePBBIN
M0 CHIHCKY IWamna3oH, KOTOPOMY yAOBiIeTBopseT aprymMeHT (MuH <= arg < Makc) u arpudbyTy mpHCBanBaeTcs
3Ha4YeHHeE, 33JJaHHOE B COOTBETCTBYIOIIEM rosie 3HavyeHne. Co3naHne U HazHaueHue noist Jlom. 3HaYeHne — Takoe
e, Kak Ipu KOHGHUryprpoBaHun BuaoB nHANKauuu Arg = Koner. u Arg >= Koncr..

Ecnu B mone Mcnmoab3oBaTh pecypebl ycranosiieHo 3HaueHne True, ot Ecaiu MCTUHHO (JIOKHO) u

I[Ol'[. 3HAYCHHE... COACPKAT KHOIIKM, IIPH HAXATHUU KOTOPBIX OTKPBIBAIOTCA HABUI'aTOPbl COOTBETCTBYIOIUX
oubnmorex ayst BEIOOpa pecypcea (puc. 28).

= Bbifipate pecypc [‘S__<|
| Butnuorera_TekcTosi] vl
Crpoka
""ETEKCTE
Tekctl
[MoToeo l ’ CTraeHa ] ’ OyucTiTE

Puc. 28. Hasueamop swvibopa pecypca

Jns TumoBeix atpudyTos nonst Ecim HCTUHHO (JIOYKHO) u lon. 3Ha4veHue... couepkaT KHOIKH, IPH
Ha)KaTHX KOTOPBIX OTKPBIBAIOTCS CTAHIAPTHBIE AUAJIOTH 3alaHKs [TapaMeTpa (HalpuMep, LIBETa).

OcHOBHasI NPUBA3KA

OKHO CBONCTB HEKOTOPBIX ['D conepkut paszaen OcHOBHASA MPHUBA3KA.

[Ipu HaXkaTUM HA KHONIKY BBIBOAMTCS CTAaHAAPTHBIIM JUajor BEIOOpa apryMeHTa.

[Ipn guHaMuzanmu aTpuOyTOB OHH, KaK MPAaBHIIO, aBTOMATHUYECKH MPHUBSA3BIBAIOTCS K OCHOBHOW HPUBA3ZKE
(ecnu oHa 3aaHa), oiHAKO JUIA psfa ['D OCHOBHAs MPUBS3Ka UMEET O0JIee IIMPOKOE Ha3HAUCHHE,

Ilpumep cozoanusa unouxkamopa 3nauenus

B nanHoM mpumepe nokasana auHammzauus atpuOytoB Teker u LiBer Tekcra rpaduueckoro 3jaeMeHTa
TexkcT, B pe3ynbraTe KOTOpoil ['D cTaHOBUTCS MHAMKATOPOM TEKYILEro 3HAUEHHUs TeHepaTopa, ¥ MpHU MpeBbIIIEHUH
3aJJaHHOT'O TIOPOTOBOTO 3HAUEHUS] MEHSET IIBET TEKCTa.

[Ipuszats arpudyT I'D k reHeparopy (WU KaHAITy) HAPSAMYIO Hellb3st. YTOOBI HCITOTE30BATh TEHEPATOP IS
JUHAMHU3aluu aTpulyTa, HY’KHO 3TOT aTpuOyT NPUBS3aTh K apryMEHTY, KOTOPBIH, B CBOIO OY€pelb, IPUBA3ATh K
reHeparopy (WM KaHamy).

CoznanuM B cioe Uctounnkn/Ilpuemuukn rpynny I'enepatopsl ¢ renepatopoM Inia.

B cnoe Cucrema coznaaum rpynny RTM, u B Heil kaHanm JkpaH. B pesynprare co3mactcs kanaia Jkpan#l
kacca BbI30B co ccputkoii Ha Dkpan#l B cioe 111a6a0HbI IKpaHOB.

B tabanyHOM pemakTope apryMeHToB co3aaauM i skpaHa Ikpan#l aprymenT ARG_000 (4ToObI OTKPHITH
TaOJIMYHBIN PETaKTOp apTyMEHTOB, HY>KHO BBITIOJTHHTH KOMaHy ApryMeHTsI 13 MeHio Bun) (puc. 29).

h-X DEL 06 RE A v i

Wim  Tun TompaH Jeasesme no oy (pvenaka Poar [pumna | En wavenetan Komerap

Puc. 29. Cozoanue apeymenmos sxpana
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Jeaxnel HaxkmeM JIK B mome CB#A3b TAa0NIMYHOTO pEAaKTOpPa apryMEHTOB U BBIOGPEM Ui TPUBS3KH
rereparop Iuaa (puc. 30)..

ks CroHpurypyposatk ceAzk AnalllabnoHel_skpanos. SkpaH#1:ARG_000 E|E|

[E Basa_kaHanoe ATHEYTEL | AprymeHTbl
Eﬁs CHCTema MonHoe uA | Kopotkoe umA | Tungannes | Kasel
g i3naverie  WALLIE REAL
E Heroumen TTpHemHAkT o oprar FORMAT LISINT
@ nrr 1 Fomvposka  CODING STRING
EHEpATAREL Kowvermapin COMMENT  STRING
& Munalt! Tun TYPE USINT

Hran Tara B_MNaME STRIMNG

ATfyTelbpryvenTel | Tun atpuiyTa

HnanuTe npHeAzky [pHEAZaTE KaHanl ll'lpusqsa'rb anMﬁng [ MpuEAzKa ‘ [ [TreHa

Puc. 30. Cozoanue npussasku apeymenma

3anaHHas MPUBSA3KAa OTOOPAZUTCS B TAOIUYHOM PEJAKTOPE apryMEHTOB.
Pazmectum Ha skxpane ['D Teker u 3aganuM ero craTHueckue aTpUOyThI, Kak MOKa3aHO Ha PUCYHKE (pHC.
31).
UroOb! 1ipu paboTe B peaabHOM BpeMeHH I'D oToOpaXkai TeKyllee 3HaYCHHE apryMEHTa, HY)KHO BBITIOJIHHUTh
cIeayrolue 1eUCTBUS:
— nBax bl HaxkaTh JIK Mpimm Ha none TekeT B OKHE CBOMCTB — MO 3TOI KOMaH[ie pacKphIBAETCs CIHCOK
C MapaMeTpamMu UHIUKauy atpudyTa. B mone Tun muaukanuu BeIOpate 3HaueHuHe.
— Ha)kaTh KHOMIKY B rosie IIpuBsi3ka 1 3a71aTh apryMeHT.
ITpu naxkatuun xkHonku OK nuanor KOHGHUTypHUpPOBaHUS JUHAMHYECKOT'O CBOMCTBA 3aKPHIBAETCS, a MPHUBSI3KA K
apryMeHTy OToOpakaeTcsi B OKHE CBOMCTB I 0.
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Moackaska

QcHoEHaA NpHEASKA

Puc. 31. 3a0anue cmamuueckux ampubymos mexcma

Tenepp HacTPOMM HM3MEHEHHE I[BETa TeKcTa I'D mpu IpeBBIIEHUM 3aJaHHOTO MOPOroBoro 3HauyeHus. s
3TOTO HYKHO BBITOJIHUTG CIEAYIOUINE NeHCTBUSA:

— nBaxapl Haxats JIK mpimm Ha nosne IlBer Tekcra B OKHE CBOMCTB — IO 3TOM KOMaHIE pacKphIBACTCS
CITHCOK C TIapaMeTpaMH MHIANKAIu atpubyTa. B mone Tun unaukanuu Beiopats Arg >= KoHcT.;

— Ha)KaTh KHOTIKY B 1ojie IIpuBsi3Kka 1 3a71aTh apryMeHT HOSBUBILIEMCS THAIIOTE.

B none Koncranra BBecTH noporosoe 3HadeHHe 80, MpH NPEBBIICHUH KOTOPOH MBI 337aJUM HM3MEHEHHUE
nBera Tekcra ['D.

B none 3nauenue nist TRUE npu nomoiny cTaHmapTHOTO Juaiora BEIOOpa I[BETa 3313 JUM IIBET TEKCTa JJIs
3Ha4YeHMH, PEBBIIIAIONINX TOPOroBOE (B JaHHOM citydae KpacHbIil). B mone 3nauenne past FALSE 3ananum nser
TEKCTa IJIs1 3HAYCHUH MEHbILE TIOPOTOBOTro (B TaHHOM CiTydail YepHbIil).

Tenepp COXpaHUM NPOEKT U 3allyCKa B MOHHTOPE PEAJBHOTO BPEMEHHM, OTKPOEM M 3allyCTHM €ro B
npodaiiiepe ¢ NogAEPKKON rpaduieckux 3KpaHoB — ['D 0TOOPa3UT U3MEHSIOIIYIOCS aMIUIUTYy MHIO00pa3HOro
curHazia. [Ipu npeBbIIeHNH 3a1aHHOTO MOPOroBoro 3HaueHus 80 IBET TEKCTa U3MEHUTCS C YEPHOTO Ha KPACHBIM.

JAuHamuyeckue cBoiicTBa

JAunamuyeckas 3aauBka ['J

[Ipu wucnonb30BaHUU AaHHOTO CBoWcTBA ['D oTOOpaskaeT 3HAUYEHHUE MPUBSI3AHHOIO apryMEHTa YHCIOBOIO
¢dopmaTa B BU/Ie 3aKpallleHHOU oOnacTu (Takas o0nacTh jqanee Ha3piBaeTcs ciaoem). [lommepkuBaroTcs aBa BHIA
TUHAMHYECKOW 3aJMBKH — OJHOCJOWHAsE (OTOOpakaeT 3HAYEHWE OIHOTO apryMeHTa) W MHOTOCJI0iiHAA
(oToOpakaeT 3HAYCHUS HECKOJIbKMX aprymeHtoB). O0a BHJa HACTpauBalOTCS Ha BKIaake JlnmHamMu4veckasi
3anuBka ( E4) okaa CpoiicTBa o0bekTa. J[15 MCIIONB30BaHMS TUHAMUYECKON 3aIMBKUA HY>KHO Ha 3TON BKJIAJKE
ycTaHOBUTH (prar Pazpemneno.

Jns mobGaBieHns/yaaneHus ciIos UCIONIb3yeTcs KOHTEKCTHOE MEHIO, BhI3bIBaeMoe HaxkatueM [IK mbimm Ha
Ha3BaHusAX MyHKTOB Caomn/Cioii coorBeTcTBeHHO. HacTpoiiku Juisi BceX CO31aBaeMbIX CIIOCB UMEIOT OJMHAKOBOES
Ha3HAYEHUE.

Brutagka comepxuT cieayrone HHCTPYMEHTH KOH(PUTYPHUPOBaHHS 3aJTUBKH.
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HanpasJienune — HanpaBieHue 3a/IMBKY (BBepX, BHU3, BIPaBO, BJIEBO).

Hmsa — nms crost. g nepexoa K peIakKTHPOBAaHUIO HYKHO ABaXkbl HaxkaTh JIK B aTOM more.

IIpuBsa3ka — BEIOOp apryMeHTa, K KOTOpoMy TpuBs3eiBaeTcs ciod. [Ipu Haxkatum JIK B manHOM moine Ha
9KpaHe MOSIBIISIETCS AUANOT BIOOpa aprymenTa . CoH, Uil KOTOpOTo MPUBS3Ka K apryMEHTY He 3a/laHa, CUUTAeTCsI
npuBszaHHeiM K 0. Ecnm 3anmBka MHOrocioiiHas, 3Ha4eHUS MPUBSA3BIBAEMBIX apryMEHTOB JOJKHBI OBITH
HEOTPHLIATEIbHBIMH.

Tun 3aauMBKM — BeIOOp Tuna 3anuBKU. Ha BKmagke MOCTYMHBI THUIOBBIE aTPUOYTHI KOH(MHTYPUPOBAHUS
3aJIMBKH BEIOPaHHOTO THIIA.

Mwun, Makc — 4ncia, KOTOPBIE CTaBSATCA B COOTBETCTBHE TIpaHHMIaM ['D, HCHOIB3yeMBIM B KadecTBe
npeenoB mKkansl. Hanmpumep, eciiv BEIOpaHO HalpaBiieHHE 3aIMBKH CIpaBa HalIeBO, MHMH COOTBETCTBYET IPaBOil,
a Maxkc — neBoii rpanuiie rpaduyeckoro snementa. Ecnu dpiar Mun = LL, Makc = HL He ycTaHORBIJICH, 3HAYCHUS
Mun 1 Makc MOTyT OBITh 3aJ1aHbl BPYUYHYIO.

Mun = LL, Makc = HL — ecnu BrIOpaHHBIH apryMeHT NPUBSA3aH K 3HAUYECHUIO KaHaa, TO MPH YCTAHOBKE
stomy arpuOyty 3Hadenus TRUE mpenenbl mikajibl yCTAaHABIMBAKOTCS PAaBHBIMH COOTBETCTBEHHO HIDKHEMY H
BEpXHEMY TMpenenaM KaHaja. Eciau 3aJMBKa MHOTOCIONHAs, TO Mpeaeisl IIKalbl YCTaHOBATCA pPaBHBIMHU
cootBercTBeHHO LL 1 HL nepBoii o nopsiiKy NpUBS3KU.

IiBera 1uIsi AMANa30HOB — €CIM BHIOPAHHBIM apryMeHT NPHUBSA3aH K 3HAYEHUIO KaHalla, TO IPU YCTAaHOBKE
sromy atpubyty 3Hauenuss TRUE ¢ momouisio nuBetoBbix atpudytoB Ilpexynpeskaenue, Apapusi, Bue rpannu
MOJKHO 337aThb JIOTIOJHUTENBHBIE I[BETa 3aJMBKH, COOTBETCTBYIOIIME HAXOXICHUIO 3HAUCHHsS KaHajla B
OTIpEIETICHHOM JHMala3oHe - MpYW MHOTOCIIOWHOM 3anmBKe 3HadeHue arpuOyta LiBeTa /sl AMana3oHOB JTODKHO
owsrTe FALSE.

B 3aBucumocTu ot 3HaueHuit Mun 1 Makc BO3MOKHBI 2 BapuaHTa MHIMKATOPa, co3aaBaeMoro u3 0.

Bapuant 1: Mun=0, Makc Oojbllle WIH PaBHO MaKCHUMaJIbHO BO3MOXKHOW CyMME apryMeHTOB. B sToMm
cimydae ['D oroOpaxkaeT aOCONIOTHBIM BKJIAJ apryMEHTOB B MX OOIIyl0 cyMMy (HMXKE TOKa3aHO NMPHMEHEHHE
MHOToypoBHeBOH 3auBkH K ['D IIpAMoOyroabHuK, Kaxaelii U3 aprymeHToB usmensercs ot 0 mo 100, Texyuue
3HA4YEHUS apTyMEHTOB OTOOpakaroT rpaduueckue ieMeHTsl Teker).

Bapuant 2: MAX > MIN > 0.

DTOT BapHaHT IMpeJHa3HA4YeH Ui PELIeHUs CHelUaNbHBIX 3a7ad oToOpakeHus. [IpuMepom Takod 3amaun
MOYKET CIYXHTh OTOOpa’KeHHE B 3alaHHOM AMAaNa30He YPOBHEH HECMEIIUBAIOIIUXCS KHUIKOCTEH B EMKOCTH, €CIIH
B apryMEHTHI IepellaloTcs TONIIMHBI CJI0EB XHUIKOCTEH (0OpaTuTe BHMMaHWE HAa MHBEPCHBIH IOPAJOK CJIOEB B
CITUCKE OTHOCHUTEIHHO MX PACIIOJIOKEHHUS B eMKOCTH). J{nanma3zon oroOpaskaeMbIX YPOBHEW 3a/aeTcsl mapaMeTpaMu
MMWH n MAKC.

JAunamnyeckoe nepememenne I'J

3ajaHue TPaCKTOPHUH NEPEMEIICHUS

3ajaHue pexxruMa nepeMenieHus

OTto cBOHCTBO HacTtpauBaeTcs B paszaene Ilepememars Bkinanku Junamuuyeckasi TpaHchopmanms ( .)
okHa CBolicTBa 00beEKTA.

YroOBI UCTIONB30BATH IaHHOE TUHAMUYECKOE CBOHCTBO, HA/IO0 ycTaHOBUTH (hiiar [lepemernars.

[lpu pabore B peanbHOM BpeMeHH TpaduyecKkuil 3IEMEHT TepeMelaeTcs BIOJIb TPACKTOPUH, KOTOpas
3aJaeTcs KaK JIoMaHas JTMHMS (KOJMUYECTBO Y3JI0B JIOMAHOH He OrpaHH4eHo). Tekymee nojoxenue I'D 3aBUCHT OT
3HA4YEHUS [IPUBSA3aHHOIO apryMeHTa (YMCIOBON apryMeHT AJsl NPUBS3KK BbIOMpaercs B cnucke IlpuBsizka), or
3HAYEHU, 3aJaHHBIX AJIS Y3JI0B TpaeKTopu, U (hiiara [lepememiaTs niaaBHo.

3adanue mpaekmopuu nepemeuienus

Ilon 3anaHneM TpaeKTOPUM OHUMAETCS 3aJaHKE TTOJIOKEHHUS €€ y3JI0B U 3a/laHie 3HAYEeHUH AJIS 3THX Y37I0B.

[lo ymonuaHUIO TpaeKkTOpHs IUHAMHYECKOTO TEPEMEIICHHsI TPEACTaBIsAeT CcO00H OTPE30K OT TOYKH
npuBs3kd ['D 10 IEeHTpa OrpaHHMYUBAIOIIETO MPSIMOYTOJBHUKA, T.€. MMEET 2 y3/a. 3HaueHHs Uil ITHX Y3JIOB
ycraHaBnuBatoTcss paBHbIME 0 1 100 COOTBETCTBEHHO (3HauYCHME, 3aJaHHOE UL y3J7la, OTOOpakaeTcs B OKHE
3HaveHHUe y3J1a IPU HaBEJICHUH Kypcopa Ha y3edn).

C nomompio MeTona drag-and-drop monoXeHHEe Y3JI0B TPAaeKTOpPUM Ha JKpaHe MOXKHO H3MEHSTHh (Ipu

HaBEJCHUU Ha y3el Kypcop MPUHUMAET BUJ , JUTSI BBIIETICHHA y371a HY>KHO Haxath Ha HeM JIK).

YroObl 100aBUTH HOBBIN y3€J, HY)KHO BBIJICIIUTH OJUH U3 UMEIOIINXCS Y3JI0B M Aajiee MCIIOIb30BaTh METO]
drag-and-drop npu Haxkatoit knaBumie CTRL (mpu 3ToM [u1st y37a-MOTOMKa yCTaHABIMBAETCS 3HAYCHNE, KOTOPOE
3a/1aHO JUTS y3J1a-POJAUTEIS).

V3eln, mepBoHAYAILHO Pa3MEIICHHBIN B TOUKe MpHBS3KU ['D (3TOT y3enm 0003Ha4YaeTcsi KpaCHOM TOYKOM),
ocTaeTcsl KpallHUM Yy3JIOM NpH JIOOBIX MaHUIYJALMSX C TPAGKTOpHEeH M B JalbHEWIIEM HAa3bIBaeTCA IEPBBIM
Y37I0M.
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3HaueHus A1 KpallHUX Y3JI0B TPAaeKTOPUU 3aJal0TCsl BpYyYHYH0. [[1s 3TOro HY’>KHO BBIJIENUTH KpaitHU y3ed,
BBECTH YHCJIO B OKHE 3HAYEHHE y3J1a ¥ HAXKATh KHONKY Y CTAHOBHUTB IS y3JIa.

3HadyeHus] Al HPOMEXYTOUHBIX Y3JI0B TPACKTOPUM MOTYT OBITh 3aJaHbl BPYUYHYIO WM PacCUMTaHbI
ABTOMATHYECKH.

UYroObl 3amaTh 3HAYEHMS Ui MPOMEKYTOUYHBIX Y3JIOB BPYUHYIO, Hafo ycTaHOBUTH ¢uar Mcmosb3oBathb
3HaYeHHUs MPOMEKYTOYHBIX Y3JI0B U Jallee 3a7aBaTh 3HAUECHUE ISl KaXKI0T0 IMPOMEKYTOUYHOIO y3J1a aHAIOTUIHO
3aJJaHUIO0 3HAUYEHUS JIJIsl KpalHeTo y3ia.

3HavyeHus Ui y3J10B JOJDKHBI MOHOTOHHO BO3pacTarh (YOBIBaTh) OT OAHOIO KpaiHero y3ia 10 APYroro.

YroOb! 3a1aTh 3HAUYEHUS AJISI IPOMEKYTOUYHBIX Y3JI0B aBTOMaTHUECKH, Hajo cOpocuTh (iar Memosb3oBaThb
3HaYeHHUs MPOMEeKYTOYHBIX y3J10B WU IPH YCTAaHOBJICHHOM ¢uiare Menoab3oBaTh 3HaYeHUS MPOMEKYTOUHbBIX
y3JI0B HaXaTh KHONKY PaccuMTaTh 3HAUeHHUS Y3JI0B — B 000MX CIy4asx 3HAYCHHUS JUIS MIPOMEXYTOUYHBIX Y3JIOB
PacCUUTHIBAIOTCS UCXOS U3 3HAYCHUI, 3aJaHHBIX IJIs1 KpallHUX Y3JI0B, U OOLIEH JJTMHBI TPACKTOPHH.

3adanue pexcuma nepemeuienus

Ecnu ¢nar IlepememiaTs MJIaBHO HE YCTaHOBIICH, P paboTe B pealbHOM BpeMEHH TpadpuiecKkuil dIeMeHT
CKa4YKOOOpa3HO IepeMelaeTcsi OoT y3Jia K y3Iy, pacnojarasch B KaXIbli MOMEHT BPEMEHH Ha TOM Y3Ie, JUIA
KOTOPOTO 3a7]aHO 3Ha4YeHue, OirKaiiiee K TeKyIleMy 3Ha4eHHIO [IPUBA3aHHOIO apryMEHTa.

Ecnn ¢uar Ilepememiarh NJIaBHO YCTaHOBJICH, aBTOMAaTH4ECKH PACCUUTHIBACTCS 3HAUCHUE AT KaXKAOTO
MUKCENS TPACKTOPHH, TIPH 3TOM pacueT 3aBUCHT OT ¢uara Mcnoab3oBaTh 3HaUeHHSI IPOMEKYTOUHBIX Y3JI10B:

Ecmu ¢nar Ucnosib30BaTh 3HAYeHHs] NMPOMEKYTOYHBIX Y3JI0B HE YCTAHOBJICH, 3HAYCHHE U IHKCEIeH
paccUuTHIBAETCS UCXO/S M3 3HAUEHUH, 3aJaHHBIX U KPAHHUX Y37I0B U OOIIEeH ATMHBI TPASKTOPHH.

Ecmu ¢nar Mcnonp3oBaTh 3HAYeHHs] MPOMEXKYTOUHBIX Y3JI0B YCTaHOBJICH, 3HAUYCHHUE ISl THKCelen
paccUMTBIBAETCS Ha KaX/10M OTPE3Ke TPAEeKTOPUH UCXOAS U3 €ro AJUHBI U 3HAUYEHUM, 3aJaHHbIX JJIS €r0 Y3JIO0B.

IIpu ycranoBienHoM (iaare IlepemelmaTh NJIABHO NOJOXEHHE IpadUUecKOro 3JEMEHTa IMPHUBA3AHO K
MTUKCEII0, 3HaYeHNE KOTOPOro MMeET HalMEHbIIIee OTKIIOHEHHE OT TeKYIIero 3HaU€HUs! MPUBA3aHHOTO apryMeHTa.

Junamuyecxkuii konmyp I'9

JluHaMuuecKHii KOHTYp MpEACTaBIsIeT CcOOOM MNpPOKpYyYMBAEMbId IO YacOBOW CTpENKEe ITyHKTUDP (TOX
HPOKPYTKOH 34€Ch NOApa3yMeBaeTcsi AUCKPETHOE IEPEMELICHHUE C 1IIaroM, PaBHBIM JJIMHE IITPHXa). ITO CBOHCTBO
HacTpauBaeTcs Ha BKiIajake [{nHaMudeckuii KOHTYpP okHa CBoiicTBa 00beKTAa.

Ha Bknanke pazmeleHsl Cleyonue HHCTPYMEHTH! HACTPOHKN AMHAMUYECKOT0 KOHTYpa!

IIpuBsizka — 3amaHue TPHUBSA3KK K apryMEHTy JKpaHa (apryMeHT JODKEH MMETh unciaoBod (opmar). Ot
3HAa4YeHHs TPHUBSI3aHHOTO aPTyMEHTa 3aBHCHT CKOPOCTh NMPOKPYTKH KOHTypa. Ecim aprymeHTt paBeH 1, KOHTYyp
nepemeniaercs Ha | mar Ha KaXJ0M TakTe OOHOBJICHHS SKpaHa; eClli apIyMEHT paBeH 2, KOHTYp MepeMelaeTcs Ha
1 war 1 pa3 3a 2 TakTa, u T.1. Eciii apryMeHT paBeH 0, KOHTYp HE IPOKPYUYUBAETCS.

LBeT mTpuxa — BEIOOp IBETA MITPUXA.

LBeT mpomexkyTKka — BBIOOp IIBETA IPOMEXKYTKA.

JiMHa mTpuxa— 3aJaHue AJMHBI IITpHXa (M, COOTBETCTBEHHO, IIara IMepeMeIleHs] KOHTYpa) B MHUKCENIAX
(2-100).

IIpome:kyTOK/IITPHUX — 33/]JaHNE OTHOIICHHUS JJIMHBI IPOMEXKYTKa K JynHe mrpuxa (1-10).

DYyHKUMHU ynpaBJjeHUs rpaguyecKuMHM 3j1eMeHTAMU

Oynkiun  ynpaBneHus D — 3T0 aAedCTBHA, 3aaHHBIE Ui TpadHUueCKHX JIIEMEHTOB Ha JTare
pemaktupoBanusi mnpoekta ACY; BBINOJHEHHWE OTHUX JAEHCTBUII Tpu paboTe B peaJbHOM BpEMEHH
WHHUIMATM3UPYETCS ONIEpaTOPOM C TIOMOUIBIO MBIIIH. 3aJaHne QYHKIMHA yIpaBIeHuUs sl rpaduuecKuX dJIEMEHTOB
npuaaeT rpaguyecKuM SKpaHaM CBOWCTBO MHTEPAKTHBHOCTH M 00ECIIEUMBACT OHO M3 BakHEHIInX kadecTB ACY
— YIpaBJIeHUE TEXIIPOLIECCOM C MOMOIIBIO rPahMUECKUX CPEICTB.

OyHKINYU yIIpaBlIeHHs 3a1at0Tcs Ha Biiajke JleilcTBus ( E) okHa CBojicTBa 00beKTa:

OmpeneneHsl cieayore cOObITUS, TI0 KOTOPBIM HHUIMAIH3UPYETCS BBHINIOJIHEHHE JIEHCTBUI B peabHOM
BpPEMEHHU:

. pressed (Haxatue JIK na ['D);

° released (oT:xatue JIK Ha ['D);

Jist KaxIoro U3 COOBITHI MOKET OBITh HE3aBHCUMO 33J]aHO HECKOJBKO (PYHKIMI yNpaBiIeHHUs, BBIOMPaeMbIX
13 KOHTEKCTHOTO MEHIO (MEHIO OTKpbIBaeTcs mpu HaskaTuu 11K Mply Ha Ha3BaHUM COOBITHSA):

o nepeaats 3Hauenue (Send Value);

® MOKa3aTh/CKPBITH 3jeMeHThl (Show/Hide Elements);

e mepeiiTu Ha YkpaH (Jump to Screen);
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nocjath komMmeHTapuii (Send Comment);
nocjaathb noackasky (Send ToolTip);
nocjaaTth cTpoky (Send String);
BbINOIHUTH (Execute).

OyHKIMK yNpaBiIeHUS OTOOpa)KaroTCs B BHJE HOBBIX Pa3ZelioB CIMCKA CBOMCTB OOBeKTa (Al KaxIOu
GbyHKIMHM co3maeTcs OTAETbHBIM pasznein). s ymaideHus QyHKIUM YIPaBICHUS WM W3MEHEHHUS ee MO3ULHUH B
CIIMCKE HUCIIONIB3YETCs] KOHTEKCTHOE MEHIO, BbI3biBaeMoe HaxkatueM IIK Mbimm Ha HazBanum ¢yHkumu. Ecnm mis
COOBITHS 32/1aHO HECKOJBbKO (PYHKIMH, B peaJbHOM BPEMEHH OHHM OTpabaThIBAIOTCS 1O MOPSIIKY B COOTBETCTBHH C
no3uuuei B cnucke (QyHKUUS mepexoa Ha S9KpaH BCET/Ia BHIIOIHSACTCS MOCIeHEeN).

i KaXooro coObITHS MOXKHO 3aJaTh IOATBEP)KAECHHE W 3BYKOBOW cHrHai. [lJif 3TOro HCHONB3YHOTCS
atpubyTs! [loaTBepxkaAeHue u Curnasn.

YT1oOBl MOATBEPANTD ACHCTBHE HYXHO HaxkaTh kinasuury OK. J{ns ormens: — Cancel.

Ecnmn ycranosnen CHrHajd, TO 0IpU COBEPLUICHWH YKa3aHHOTO JACHCTBHS CHCTEMa BOCIPOU3BOAUT
CranaapTHblii 3BYK, 3a1aHHbIH B Windows.

Koa mocryma — xon moctyma k wucmonb3oBaHuto (yHkuuii ympasienus (0-255). IIpaBa Ha moctym k
GYHKUMSM YIpaBieHUS 3aJaroTcs Ul IIOJIb30BaTeiss B BUAEe Macku B paszuene Jdoerym / dopmsbl KaHama
IHoab3oBarens. [Ipu koppemsiunu Macku ¢ KOIOM JOCTyHa (pe3ynbTaT MOOHUTOBOTO JIOTMYECKOTO YMHOXKEHHS
OTJIMYEH OT HYJA) AOCTYN K (DYHKIHMSAM YIpaBJIeHUs pa3pelleH, B TPOTUBHOM cilydae — 3ampenieH. Kon qoctyna x
WCIIOJIb30BaHMIO (DYHKIUH yrpaBiieHHs: 0ToOpaxkaeTcst B Tabnuie rpadiuecKix JIeMEHTOB.

Ecnn nonp3oBarenn B cucreMe He 3a/1aHbl, 3HAYCHUE KOA AOCTYIa HE yUYUTHIBAETCS.

Ecnyn Hu oqun Out macku kaHana IloJib3oBaTenb He BBIJENCH, TOCTYI K (QYHKLUSIM yIIPABICHUS paspelieH
TOJILKO NP 3HaYSHMHU KoJa Joctyna 0.

IMpn HaBenennu Ha I'D ¢ QyHKIMEH ynpaBieHUS Kypcop NPUHHMAET BUJI {h-j Hdus TD ¢ ynknueit
yIpaBJIeHHS MOXET OBbITh TaKKe CKOHHUTYPHPOBAHO BBIJICTICHUE B PEabHOM BPEMEHH.

Bcerpoennbie rpaguyeckne 3j1eMeHThI

Jlunua’

2 s W we nveer crenu(prUECKUX CBOMCTB M pa3MemaeTcss B rpaduyeckoM ClIoe CTaHIapTHHIM
crocobom.

‘Texcm’

I'D Teker N HE UMeEeT crenu(UUecKuX CBOMCTB M pa3MeIlaeTcs B IpaUyeckoM ClOe CTaHAaPTHBIM
crocobom.

ITpn nuHaMu3anuy aTpuOyThl AaBTOMAaTHYECKH IIPUBSI3bIBAIOTCS K OCHOBHOM IIPUBSA3KE, €CIIM OHA 3a/1aHa.

[Tpu 3amannu GopmaTa BEIBOAA MOKHO 100ABUTH MOSICHAIOLINNA TEKCT, KOTOPBIA OTOOpakaeTcs B peabHOM
BpPEMEHHU.

‘IInockue ¢uzypor’

B sty rpynmy Bxoasar cnenyromtue ['3:

Inocknii kIanan

TpeyrojabHuxk A

OgBau

Crpeaka

DJIAINIC, CEKTOP @)

‘Pecypcot’

B oty rpynmy BxomsT ciemytomntue ['9:

TexcToBbIi pecypc

PactpoBoe n3o0paxenue

BexTopHoe n3o0paxxenue

Buaeoxiaun

PucyHnok u3 daiina (=

Texcr u3 daiina E |

Ot I'D mpencraBisor co0olf HEBUAWMBIE OKHA, B KOTOPBIX IO 33/IaHHBIM TIpaBHJIaM OTOOpPaKaroTCs
pecypchl U3 COOTBETCTBYIOIINX WIH (aiiioB.

‘Buoeoxknun’
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'S Bupeokaun pa3Memmaercs Ha rpadUuecKoM 3KpaHe CTaHAAPTHBIM CIOCOOOM; pecypc M3 OMOIMOTEKH
BEIOMpaeTcs B HABUTATOpE, KOTOPBIM IMOSBISIETCS HA DKpaHe MpPHU BBHIOOpE AJIeMEHTa Ha TMaHeNd WHCTPYMEHTOB
I'padmueckue 3jaeMeHTHI.

BriOpanHbIil B X0/1€ pazMmenienus ['D pecypc ycTaHaBIMBAETCsl B KAUECTBE CTATHYECKOTO 3HAYCHUS aTprOyTa
Bugeoxnum.

[Ipu maxxatuu JIK B mose 3HaYeHMS ATOTO aTpuOyTa B OKHE CBOMCTB Ha DKpaHE IOSBIISETCS CIICTYFOIIHMA
JTHAJIOT, C MTOMOIIBI0 KOTPOTO MOXKHO 3aJaTh JPYroe CTaTHYecKoe 3HaueHue aTpuOyTta Buaeoxuaumn, B TOM dncie
nyctoe (1o komanae O4YuCTUTD).

[lomumo arpubyra Bumeokamm, Ha Briagke (OcH. cBoHcTBa KOH(PUTYPHUPYIOTCS — CIEIYIOIIUE
cnenuguueckre aTpudyThl JanHoro ['3:

o IpuBsa3ka — mpenHa3Ha4YeH IS 3aJlaHUS yCIOBHSI BOCIIPOW3BENEHUS BUICOKIHUIA IO 3HAYCHUIO
MPUBSI3aHHOTO apryMeHTa. Ecnu 3Hadenume aprymenTta He paBHO (, BUAECOKIHI Bocmpom3Bomutcs, ecimu 0 — He
BOCTIPOU3BOJIUTCS;

e Ilay3a — onpenenser may3y MeXAy KaJpaMmH IpU BOCHPOHM3BEACHHH KIIMMA. JTOT MapaMmeTp 3ajgaercsd B
TaKkTaX OOHOBJICHHUS dKpaHa (3HAUCHUE CTATHUECKOTO MmapaMerpa mno ymoadanuio — 0);

e Iloka3pIBaTh MPHU OCTAHOBKE — €CIM 3TOT aTpuOyT MMeeT 3HaueHHe True (3HAYCHHE MO YMOITYAHUIO),
1ocjie OCTAaHOBKU BocmpousBeneHus [D oroOpaxkaer mepBblii Kanp kinuma; ecnu False, mocie octaHOBKM
BOCTIPOM3BEICHUS KIIUIT CTAHOBUTCS HEBHIUMBIM;

o HenpepoiBHOEe BoCTpou3BedeHHE — €CITU 3TOT aTpuOyT mMeeT 3HadeHne True (3HadeHHWe IO
YMOJYaHHI0), KITUT BOCITPOM3BOANTCS IUKIHYECKH; ecii False, Kium BOCTIpOW3BOINTCS OHOKPATHO.

‘Obvemnvte puzypot’

B sty prHlﬁBXO,[[}lT cnenyromue ['D:

Muanng

Cdepa ﬁ

Konyc

Top

IMupamuga

Emxkocth

Kaanan

Tpy6a L1

PeabedHblil KoOHYC £

KpuBosuHeiiHbIi KOHYC

I'paguent

‘Knonku’

B oty rpynmy Bxomst ciemytomtue ['9

Knonka

I'pynna kHomok

KapTunka-kHonka 33

‘Knonka’

I'D Knonka pa3MeLuaeTca B rpa)MIeCcKOM CJIOE€ CTAaHAAPTHBIM CIIOCOOOM.

Jnst coznanms B mabione skpana N kHomku ¢ QyHKIMEH nepexoaa Ha 3kpaH M JOCTaTOYHO MEPETAIIUTh
mabJIOH WK KaHaJl BBI30Ba 3kpaHna M u3 HaBUTaTOpa IMpoeKkTa B mabiioH 3kpana N.

I'D Knonka uMeeT cieayromue crnenu@uyecKiue HaCTPONKH, 3a/1aBaeMbIC B OKHE CBOMCTB:

wa.
k..
..

J ABAa COCTOSIHMSI — €CJIM OTOT (yiar YCTaHOBIICH, YCTOWYMBBIMHU SIBIISIIOTCS 002 COCTOSIHUSI KHOTIKH
(HaxaToe M 0TXKATOE), B IPOTUBHOM CITy4ae yCTOWYHMBO TOJIBKO OTKATOE COCTOSHHE;
. NMPUBS3KA — OIPEIENIeT apTyMEHT [T YIIPaBIECHUS COCTOSHHEM KHONKM (Ha)KaToe W 0T)KAaToe) MPH

ycraHoBJieHHOM atpubyrte [IBa cocrosinus. [Ipu 3HaveHnn aprymenta (0 KHONKa OTKaTa, IPH JIOOOM JPyrom
3HAYEHUH — HaXara.

® IUI0CKAS — [IPU YCTAHOBKE 3TOTO (pylara KHOIKa CTAHOBUTCS TNIOCKOIA;

® N300paskeHUe — KHOITKA BBIOOPa PUCYHKA U3 PECYpCHOM OMOIMOTEKN M300paskeHHIA;

® HCTHHHBINA pa3Mep M300paskeHUs1 — IIPH YCTAHOBKE ATOTO (rara KapTHHKA IPUHUMAET CBOH MCTHHHBIN
pasmMep; ecim (pyar He YCTAaHOBIICH, PUCYHOK CKHMAETCS 110 pasMepa 24%24 mukcerns.

‘I'pagpuxu’

B sty rpynny Bxoadar cnenyrouue I'D:



Tpenn @

o
Tpena XY 2
‘Tpeno’

I'D Tpenn Ed pasmeniaercs B rpaduecKoM cJI0€ CTaHIAPTHBIM CITOCOOOM.

I'D Tpenn npenHa3Ha4yeH st OTOOpaKEHUS U3MEHCHHMSI 3HAUCHUSI apTYMEHTOB 3KpaHa BO BPEMCHH, a TAKXKE
JUTst 0TOOpakeHus NaHHBIX SIAD, NaHHBIX WHMBHIYAIBHBIX APXUBOB M UCTOPUYCCKUX JIAHHBIX, MMONYYCHHBIX OT
cepsepoB OPC HDA. AprymMeHTHl C THIIOM JaHHBIX C IIIaBaromled 3aIsaToil OTOOpa)karoTCs Ha aHAJOTOBOIi

NMaHeJd B BEpXHEH yacTH TpeHAa. APryMEHTHI C IEJIOYHCICHHBIM THUIIOM JAaHHBIX Ha JAUCKPETHOH NaHe/H,
KOTOpas pacrojiaraeTcs Hoj aHaloroBoi (puc. 32).

PA&ES

teander
ch?
30805720630 120640 120850 120700 12071C

B8 e ¢ ¢« 3P P o
K pHERE MoTouHuME SHaueHKE
program]_che_in

ch2

LR

Puc. 32. I'D Tpeno

[ToMHUMO THITOBEIX CBOWCTB TPEH]I UMEET 3HAYUTEIFHOE KOJIMUECTBO CTICU(PHIICSCKIX aTprOyTOB.

Oxno cBoiicTB I'D comepxut BkiIaaku OcH. cBoiicTBa 1 KpuBble.

Ha Bxnanke OcH. cBoiicTBa KOHPUTYPUPYIOTCS cleayronue cuenuduieckiue aTpuOyThI:

OpueHTanusa — pacnoiioKeHHe BPEMEHHOH IIKaJbl TpeHAa (TOPU30HTAIFHOE WM BEPTUKAIBHOE).

Macmradbnpyemsblii — eciiu TRUE, pa3smeps! TpeH1a MOKHO U3MEHATDH B PeajbHOM BPEMEHH.

3aroJ10BOK — TEKCT, BBEICHHBIH B ATO 10Jie, 0TOOpa)kaeTcsl B 3ar0JIOBKE OKHA TPEHAA.

CeTka — 3TOT pa3zAeil COAEPKUT TUIIOBbIE HHCTPYMEHTHI 3aJJaHUs IapaMETPOB CETKU TPEHA.

Jlerenaa — »TOT pa3ien CONEP>KUT THUIOBbIE MHCTPYMEHTHI 33/IaHUS [TapaMeTPOB JIEreH I, 0TOOpakaeMoil B
HIDKHER yactu TpeHga. Eciau Ha TpeHze 2 MaHedad aHajoroBas M JIUCKPETHAas, JIEFEHAA MEPEKIYacTCs] MEXKIY
HUMH (U1 TiepeKiiodeHns HykHO Haxarb JIK Ha maHenmu). B nerenmy BBIBOAHWTCS 3arojOBOK KPUBOW (MM
apryMeHTa, eCld JJIsi KpUBOH He 3a7aH aTpuOyT 3arojioBOK); IIBET M 3HAYCHHE B TOYKE, YKa3aHHOW BU3HUPOM.

Uro0bI B pealTbHOM BpeMEHH ITOKa3aTh/CKPBITh KPUBYIO, Hano HaxatneM JIK yCTaHOBUTB/CHITH COOTBETCTBYIOIITHIA
¢aar B crondorie KpuBble JeTeHIB.

Ocb BpeMeHHU — 3TOT paszie COJAEPKUT HACTPOMKH BPEMEHHOU OCH:

Moxka3zbiBaTh — ec1 TRUE, Ha ocu 0ToOpaxaroTcst 3HaYSHUS BPEMEHH.

Pa30ouenue — xonuuecTBO pa3doreH BUAUMON YaCTH OCH.

Iepuox mogmucu — nepuof noAanuceil Ha ocu (B pazouenusx). Jluaun ceTkn 6e3 MOANMCH MMEIOT IBET,
3aaHHbIi atpuoyToM Jlom. nBeT B pasnene CeTka.

JAuana3on — quana3oH 3HadeHU BuauMoi gactu ocu (0-100).

Eaunuusl — enuHULBI U3MEpeHHs Arana3oHa. BeIOUpaloTcs U3 MEHIO: CeKyH1a, MUHYTA, 4ac, 1eHb.

JleBasi rpaHMIla — apryMeHT, B KOTOPBIM NepenaeTcs TEKyllee 3HAUCHUE JIEBOM BPEMEHHOW TIpaHUIIbI
TpeHja.

IIpaBasi rpaHuIia — apryMEHT, B KOTOPBII IEPEJAcTCs TEKyllee 3HAUCHHE NPAaBOH BPEMEHHOW I'DAHMIIBI
TpeHAA.

ApryMeHTHI, XpaHAIIe TeKyI[ie BPEMEHHBIE TPAHUIBI TPEHAa, MOTYT OBITh HMCIOJH30BAHBI, B YACTHOCTH,
JUIsL BBIBOJA MTHOBEHHOTO CHHMKAa TpEHJa B TIeHEepUpyeMblil JokyMeHT. IIpm 3TOM Ha TpeHJ B JTOKYMEHTE
BBIBOAATCSI TOJBKO T€ KPHUBBIE, KOTOPBIE OTOOpaXKaloT JaHHBIE WHAWBUAYaJbHOTO apxuBa, BEIOOpKY OPC HDA,
WJIN 3HAYCHMSI KaHaIa, apxuBupyemoro B STAD.

Ocp 3HaYEHNH — ATOT Pa3AeI COACPKUT HACTPOUKHU OCH 3HAYEHUH.

Pa30uenue — xonuuecTBO pa3doreHH BUAUMON YacTH OCH.
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Mepuon moanucu — nepuoa Noanuceld Ha ocu (B pa3OueHHsX). JIMHUM CETKU 0€3 MOJANMCH UMEIOT IBET,
3amaHHbIi atpudyToM Jlom. uBet B pazzuene CerTka.

Iloxa3bIBaTh — BUAUMOCTb OCEH 3HAYCHUI.

Bce ocu — 0TOOpakaroTCsl OCH BCEX KPUBBIX.

TosbKO akTHBHAs — OTOOpaXkaeTcs OCh KPUBOM, BBIZICTICHHOW B JIETEHIE.

By(ep — KONMYECTBO XpaHUMBIX B NAMATH 3HAYEHWH KaKIOW KPHMBOM Ui BeIBoAa Ha TpeHn (24-10°, mo
ymomrgauuio — 500). KpoMe Toro, 3ToT mapameTp 3aacT MaKCUMaIbHOE YHCIIO 3HAUCHHMA, H3BICKAEMbIX U3 apXHUBa
M 0TOOpakaeMbIX Ha TPEHIE MPH Mepexo/ie K 3aJaHHON BPEMEHHOH MEeTKe.

Bydep MokHO coxpaHHUTh B (aiii — A 3TOro y KaHaia, BBI3BIBAIOIIETO MIa0J0OH 3KpaHa ¢ TPEHAOM, HY)KHO
ycTaHoBuTH mapametp Jamm kak Read/Write.

Bydep coxpansiercs B daiin ¢ umenem <ID>.DRG, rne ID — uneHTudukarop KaHana, BBI3BIBAIOIIETO
m1abioH 3kpaHa ¢ TpenaoM. Ilepuos coxpanenus Oydepa onpenensiercs napamerpom Ilepuon coxpaHenus gom.
uHdopManuH B HacTpoikax y3na (Bkiaaka Order Tpesor / Jamn / IlapameTpsbi).

[Mpu 3amycke nMpoekTa Ha TpeHAe OyAyT MOKa3aHbl 3HAUEHHS MOCIEIHEr0 COXpaHeHHOTo Oydepa.

Bydep Tpenna, Bxoasiero B coctaB 00beKTa, HeNb3sl COXPaHUTD B (aii.

Macmrtad guckper (%) — 3TOT arpuOyT 3alaeT BBICOTY IOJIA, OTBOJAWMOTO Ha AWCKPETHOW TMAaHEIH I
0TOOpakeHUs1 OHOM KprBOil. BricoTa 3amaercs B nporeHTax (>=100%) oTHOCHTENHHO pa3Mepa 6a3oBoro mpudTa
(100%, 3HaUeHNE IO YMOTYaHHIO).

IBera crarycoB — 1BeTa U LEJIOYHMCICHHBIX APryMEHTOB IPH HMX pPAaBEHCTBE COOTBETCTBEHHO O...7,
0oTOOpakaeMbIX Ha AMCKPETHOW MaHend. s MCroip30BaHMSA ATHX LBETOB arpuOyTy MHTepmpeTHpOBaTh Kak
KPUBOM JJOJDKHO OBITH ycTaHOBIIEHO 3HaYeHne Crarye.

YroObl MOMYYHUTH Ha KpaHe rpaduk, HEOOXOIUMO CKOH(MUTYPHUPOBATH XOTS Obl OJHY KPHBYIO Ha BKJIAJKE
Kpusbie:

Jis nobaBieHUsT KPUBOM HYKHO BBIMOJNHUTE KOMaHAy [J06aBUTh U3 KOHTEKCTHOTO MEHIO pasiena Kpussie,
JUTSL yajeHus — KOMaHAy YaJuTh U3 KOHTEKCTHOro MeHio pasaena KpusasaN.

HaGop cBoiicTB KpuBOi#l 3aBHCHUT OT aTpubyra MHTepnpeTHpPOBaTh KaK (CM. PUCYHOK BBIIIE) — €CIH UIS
3TOro0 aTpudyTa 3aaHo 3HaueHue CraTyc, 11l KPUBOH KOH(GUTYPUPYIOTCS TOJIBKO IIPUBSA3KA U 3ar0JI0BOK.

[lonuplii HaO0Op MHCTPYMEHTOB KOH(QUTYpUPOBAaHMS TapaMeTpOB KPHUBOH BKIIOYAET CIIEAYIOIIUE
UHCTPYMEHTBI:

3aro/10BOoK — Ha3BaHWE KPHUBOM, IPU 3aJaHUU BBIBOAWUTCS B JIET€HAY, B IIPOTMBHOM Clly4dae B JIETCHJE
otobpaxaet ums karana (0, eciii oTroOpaskaeMbIil apTyMEHT MPUBSA3aH K apTYMEHTY WM HE UMEET MPUBSI3KH).

IIpuBsizka — npuBsS3Ka KPUBOM K apryMeHTy 3kpaHa. [[ns oToOpakeHUs! 3HAUYeHUs KaHaia (B TOM YHCIC
JaHHBIX 1O 3ToMy KaHaimy u3 SIAD) k aprymeHty nomxkeH ObITh mpuBszaH atpudyTt 0,R storo xamnama; mis
0T0OpaXeHUs! MHIMBHUYIbHOTO apxuBa — aTpuOyT 1,A cooTBetcTByromiero kanana CALL .

IIBeT — 1IBET KPUBOIA.

CTljib JIMHMYU — CTUJIb KPUBOM.

ToJsmuHa JMHUY — TOJNIIMHA KPUBOM B IUKCEIISIX.

Tun mMeTok — BbIIETICHHE TOYKM KPHUBOM C MEPHOJOM M3MEHEHHUS NPUBA3aHHOTO apryMeHTa C MOMOIIbIO
OJIHOM U3 METOK.

dopmat — GopMaT YHceN Ha OCH 3HAUCHUI;

Ctuas npu I<>0 u W=0 — cTwip JWHWM TIPU anmapaTHOH/TPOrpaMMHON HEAOCTOBEPHOCTH 3HAYCHUS
KaHaJla, IPUBA3aHHOTO K OToOpaxkaeMoMy aprymenty. Ilpu Haxatuu JIK B 3TOM mosie BBIBOAWTCSA CTaHIapTHBIN
CIIHCOK CTHJIEH.

Ctuas npu I=0 u W=1 — ctuis 111 oToOpakeHns 3HadeHni kaHana pu (8) W =1.

Ctuab npu I<>0 1 W=1 — cTiib npu anmnapatHoi/IporpaMMHON HEJIOCTOBEPHOCTH 3HAYCHUS KaHaa U MpH
) W=l

Makc. 3HaYeHHe — BEpXHUH Npeen OCH 3HAYSHUI.

MuH. 3HaYeHHe — HIKHUHM IIpesien OCU 3HaYEHU.

HuTepnosimpoBanne — 5TOT aTpUOYT MOKET MPUHUMATH CIICIYIONINE 3HAUCHHS:

. HeT — HET UHTEPIOJISIINY;

® 110 NMEepPHOAY PeabHOr0 BpeMEeHM — MHTEPIIOJIMPOBAHUE METOJIOM MPOBEACHUS MPSMONA MEXIY TEKYIIHM
3HaYeHHEM KaHalla ¥ ero 3Ha4YeHHeM Ha MpeIbIIyIeM TaKTe Mepecyera;

. npocTasi JiMHeiliHasA — WHTEPIOJIMPOBAHHE METOAOM TMPOBEACHHUSA TIPSAMOM MEXIY TOYKAMH,
COOTBETCTBYIOUIMH N3MEHEHHSIM 3HAYCHHS KaHaja.

B peanpHOM BpeMeHH AOCTYIHEI clieqyromue nHCTpyMeHTs! 'O Tpenna:

— BO3BpaT K UCXOJHOMY MaclITaly TpeH.a;
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— yBenndyeHrne. KHoMKa uMeeT /1Ba MOJIOKEHUS — HakaToe (yBeJIMYeHHe BKIIIOYEHO) U OTKaToe (yBeTH4eHue
OTKJIF0OUEHO). [y AeTanbHOro mpocMOTpa HEKOTOPOTO Y4acTKa TPEHAA HYXKHO B PEKUME YBEITMUCHHS BBIACIUTH
€ro MblIlbLo, yaepxuaas JIK;

— BKJIIOYCHHE/BBIKIIOUEHHE PEXUMa MEPEMEICHNs] BU3Hpa MO0 METKaM aKTUBHOW (BBIOpaHHOH B JiereHze)
KpPUBOM;

— BXOI B JMANOT PENAaKTUPOBAHUS KPUBBIX TpeHHAa, uAeHTH4YHbIM Bkianke Kpusble oxkHa CaoiicTBa
o0bexkTa. OKHO TIpeAHa3HA4YeHO M A0OaBIIEHUS/yJANeHUS KPUBBIX W W3MEHEHHsS] MX HACTPOEK B PEaTbHOM
BpPEMEHH;

Ecnu Ha sKkpaHe HemoCpeACTBEHHO (HE B OKHE) pa3MelleH Irpaduyeckuil 0OBeKT, COAepKalluil TpeH, TO
nMaHHas (pyHKIUS TpEeHAa HeTOCTyIHA.

— mepexoj K BpeMeHHOl MeTke. [Ipu HakaTHHM Ha 3Ty KHOMKY MOSBIISIETCS AMAJIOrOBOE OKHO BBOJA JIATHI U
BpeMenH. Ilocne Haxarus kaonku OK Ha TpeHA BIBOAWUTCS WHGOPMAIHs, HAUYMHAS C YKa3aHHOTO BPEMEHH;

— OKHO OTOOpakeHHsI IaThl M BpPEMEHH TOYKH, YKa3aHHOH BU3MpoM. Busup (BepTukanbHas JHHUSA)
nosiBiiieTcs B Mecte HaxkaTus JIK;

— II0Ka3aTh MaHeJIb MHCTPYMEHTOB. Eciin KHOMKa He Ha)kaTa, TaHeJIb MHCTPYMEHTOB He 0TOOpakaeTcs;

— I0KAa3aTh/CKPBITh JICTEHILY;

— MHJIUKATOp CUHXPOHU3AIUU OTOOPa’KaeMbIX AaHHBIX C apXUBOM;

— u Ep— KHOTIKH JJIsl TIepexo/a 1Mo BpeMeHHOH ocu Tpaduka. COOTBETCTBEHHO K HAYaJly, HA JAeHb
HAa3a/l, HA Yac Ha3a/J U HA HAYAJI0 CJIeAYIOIero yaca, Ha Ha4aJjo cJeAyImero s, K KOHILY.

Jliis cMereHust 1o 0csM TPEH1a MOKHO TaKKE€ UCII0JIb30BaTh CTAHJAPTHBIE MHCTPYMEHTHI IPOKPYTKU.

Uto6bI B pealbHOM BpEeMEHHM M3MEHHUTH MacmTal 1mo a000i u3 ocelt, Hano Haxarh JIK B obmactu Tpenza, a
3aTeM HakaTHeM couetanns kiapum CTRL+ 3/ 4=/ ¥/ +yCTaHOBI/ITI> TpeOyemblii MaciTaO.

‘Muazpammor’

B sty rpynmy Bxomst ciemytomntue 1'9:

KpyroBasa quarpamma
I'mcrorpamma

‘Tucmocpamma’

I'D I'ucrorpamma “0T06pa>1<aeT 3HA4YEHUs! IPUBSI3aHHBIX aPTYMEHTOB 9KpaHa B BUJE CTOJIOIOB.

I'D pa3zmerniaercs B rpaguueckoM cioe CTaHJapTHBIM CIIOCOOOM.

OKHO CBOWMCTB T'MCTOIpPaMMBbI COJIEPKUT BKIAAKH OcH. cBoiicTBa 1 CTOJIONBI.

Ha Bxiagke OcH. cBoiicTBa KOHPUTYPUPYIOTCS ClEAyIOMmue crierudruiaeckue arpuOyThl THCTOTPAMMBIL:

— B pazzene 3aroJioBOK 3aJIal0TCS TUIIOBBIE TapaMETPhI BEPXHETro KOJOHTUTYHA ['3;

— B pazzene [lognuck 3a7ar0TCs TUMIOBBIE TApaMeTPhl HIDKHET0 KOJIOHTUTYA ['9;

— B paszgene JlereHaa 3aialoTcsl THIIOBBIE HapaMeTphl JIreHAbl. B jereHay BBIBOASTCS Ha3BaHHUA WM IIBETa
CTOJIOLOB M TEKYLIHE 3HAUCHHS COOTBETCTBYIOIUX apI'yMEHTOB.

Yucno mecsATUYHBIX 3HAKOB 3HAYCHWH, OTOOpaskaeMbIX B JIET€HZE, 3aaaeTcst arpuOytom JIpoOHasi yacThb
3TOrO pas3ziena;
aTpuOyT Iloka3pIBaTh ONMCAHMS [I03BOJISET BHIBOJUTEH B BEPXHEH YacTu cTojI01a TeKylee 3HaueHHe
IPUBSA3aHHOTO aPTyMEHTA.

KOHTpOJ'[])HbIe BOIIPOCHI
1. Tlpuenute npumepsl rpadudeckux uHTEpEiicoB
2. B uem npenmyiecTBo rpaguyeckoro HHTepQenca 1yisi CUCTEM yIpaBIeHUs
3. B uem Henmocratku rpaduueckoro nHrepdeiica 1t CHCTEM YIpaBIeHHUS
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JlaboparopHasi pabora Ne6 PazpaGoTrka aBTOMAaTH3HPOBAHHOM CHCTEMBbI YIIPABJICHHSA

IIpouecc co3gaHMsl CHUCTEM JMUCIETYEPCKOTO KOHTPOJISL M YHPABIEHUS TEXHOJIOTMUYECKUM
MPOLIECCOM MOXKHO pa3OUTh HE CIEAYIOLIUE ITaIbI:

a) JeTanu3anys TeXHUUYECKUX TpeOOBaHUN Ha CO3/1aBaeMyI0 JIMCIETYEPCKYIO CUCTEMY KOHTPOJIS
U yTIpaBJICHUS;

0) pa3paboTKa MPOEKTHO — CMETHOM JOKYMEHTAIlMM B COKPAIEHHOM WJIU TIOJIHOM 00BbeMe;

B) COOp M U3YYCHUE UCXOHBIX JaHHBIX;

I') COCTaBJICHUE MOJIHOTO MEPEYHs EPEMEHHBIX;

1) KOMITJICKTAIUs] CUCTEMBI;

€) pa3OueHMe OOBEKTa YIpPaBICHUS Ha TEXHOJOTHMUECKHE YYAaCTKH U TOCIEAyIoIas
pacnpeziesieHne IepPeMEHHBIX 10 y4acTKaM U TPYIa;

’K) co3manue 0a3bl JaHHBIX;

1) CO3JaHNE CTAaTHUECKUX YacTel rpaduueckux 3KpaHoB uHTEp(eiica onepaTopa;

K) 3a0JIHEeHUe rpaduyeckux 3KpaHoB HHTepdeiica oneparopa IMHAMUYECKUMHU JIEMEHTaMU;

JI) COCTaBIIEHUE CXEMBI IIEPEX00B MEX Ay TpaduuecKUMH 3KpaHaMu OlepaTopa;

M) COCTaBJICHHE QJTOPUTMOB YIpaBJICHHUs (151 BCEX BO3MOXKHBIX PEXKHMOB pabOThl 00BEKTa, B
TOM YHCJIC aBapUIHOTO);

H) TeHepalus eYaTHbIX JOKYMEHTOB;

1) Bepu(uKkanus 0a3bl TaHHBIX;

p) pa3paboTKa 3KCILTyaTallMOHHOM TOKYMEHTAllUY;

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

T) MOHTAX;

y) TeCTUpOBaHUE cUCTEMBI B pabodem pexxume (¢ YCO);

¢) BHeapeHHe, B TOM YHUCIIE MyCK- Hala Kka U 00ydYeHue rnepcoHaa.

3nech paccMoTpeH monHbIA Tporecce co3manus ACY TII BHe 3aBUCHMOCTH OT BBIOPAHHOTO
nakera SCADA nns peanuzanuu cucteMsl. IIyHKTBI ¢ K 10 M, a TakXe MYyHKT € CHJIBHO 3aBHUCAT OT
BbIOpanHOTO 1151 peanu3anuu SCADA mnakera. B 4acTHOCTH, HEKOTOpBIE M3 HUX MOTYT OTCYTCTBOBATh
BBH/JIy BBIIIOJIHEHUSI HEKOTOPBIX W3 BBILIENIEPEUUCICHHBIX 3TAllOB BO3MOXHOCTSMU KOHKPETHOTO IaKeTa
ABTOMATUYECKHU.

Oco0eHHO B IaHHOM CIHCKE CJeyeT OTMETHTh 3Tal cOopa U U3yueHHs UCXOAHBIX JaHHBIX. DTO
OYEHb OTBETCTBEHHBIM 3Tam, OT Ka4eCTBEHHOI'O BBIMOJIHEHHUS] KOTOPOTO 3aBUCAT KaK KadeCcTBO
HETOCPEACTBEHHO MPOEKTHUPYEMOM CHUCTEMBI, TaK M CPOK BBIIIOJHEHUs PabOT MO ee CO3/laHHuI0. DTH JIBa
MOKa3aTeNsi B CBOIO OYepe/lb BECOMO BIUSIOT Ha KOHKYPEHTOCIIOCOOHOCTh KaK CaMOro MpOEKTa, TaK U
OpraHM3aly — IPOEKTUPOBIIUKA.

HcxoaHbpIMU JAHHBIMU 37€ChH SBIISIOTCS:

— ¢yukuuonansHas cxema KUITuA;

— pasnmensl pernameHTta (wiau pabodMx WHCTPYKIMH) € MaKCHUMajibHO BO3MOXHBIM TIO
JeTaln3aliy ONMCAHUEM TEXHOJIOTHUH;

— Ppa3IUMYHOro poja Begpomoctu u cnenuduxamu cpeacts KUIuA;

— TepedYeHb KOHTPOIUPYEMBIX U PETYJINPYEMBIX IapAMETPOB;

— JIOKyMEHTalus U BHEIIHUN BUJ cymiecTByomux mutoB KUII ¢ BropuunsiMu ipubopamus;

— pa3BoOJKa MapaMeTpoB IO CYUIECTBYIOIIUM BTOPUYHBIM Iprubopam;

— ¢ororpaduu, pUCYHKH U UYEPTEKU OCHOBHBIX TEXHOJOTHUECKHX arperaToB, MOMOTArOIINe
Jy4llle HApHCOBAaTh MHEMOCXEMBI;

— 3aI0JHEHHbIE 00pa31bl OTUETHBIX JTOKYMEHTOB Pa3IMYHON MEPUOTUIHOCTH.

s SCADA-cucremsl nporpammuoro nakera TRACE MODE co3nanue cuctemsr ACY TII npu
MIPOEKTUPOBAHUH JICJIUTCS Ha CIEAYIOLIUE ITallbI:

- CO3JJaHME CTPYKTYPbI IIPOEKTa B HABUTATOPE;

- KOH(pUTypUpOBaHHME WJIN pa3paboTKa CTPYKTYPHBIX COCTaBJISIOUINX, HallpUMep, pa3padoTka
11a0JIOHOB TpaHUUECKUX KpaHOB MHTepdeiica oneparopa, pazpaboTka MAaOIOHOB MPOrpaMM, OMHUCAHHUE
MCTOYHUKOB/IIPUEMHUKOB H T.J.;
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- KOHpUTypUpOBaHUE UHPOPMALMOHHBIX IOTOKOB (KaHAJIOB);

- BbIOOp anmapaTHbiX cpecTB ACY (KOMIBIOTEPOB, KOHTPOJLJIEPOB U T.I1.);

- co3zianue y3710B B ciioe CucreMa U UX KOH(QUTYpUPOBaHHE;

- pacripenelneHHe KaHalIOB, CO3JaHHBIX B pa3IMYHBIX CJIOSX CTPYKTYpBI, IO y3J1aM |
KOH(pUTypHpoBaHUEe UHTEP(PEHCOB B3aMMOACHCTBUS KOMIIOHEHTOB B HMH(POPMALIMOHHBIX MTOTOKAX;

- COXpaHEHHE TPOEKTa B €IUHBIN (ail Ui TMOCIEAYIONMEero pPeJaKTHPOBAaHUS (C TTOMOIIHIO
koMmaH bl CoxpanuTh Wi COXpaHUTH KaK);

- DKCTIOPT Y3JIOB B HAOOPHI (PaiiIOB /IS TTOCTIEIYIOIIETo 3aIycKa 1Mo/ YIPaBIeHHEM MOHUTOPOB
TRACE MODE (no komanne Coxpanuth a1 MPB).

Bce mepeuuncnenHple STambl (MCKITIOYas J1Ba 3aKIIOUMTENFHBIX) W BXOISNIME B HMX COCTaB
OTIEepaLMU MOTYT BBITIOJHATHCS B IIPOU3BOIBHOM IMOPSIKE.

[IpoexTrpoBanne cucteM aBToMaTH3amuu B TraceMode MoxkeT OBITH OCYIIECTBICHO
HECKOJIBKUMH CIIocoOaMu:

- IPOEKTHUPOBAHUE «OT Ia0JTOHOBY;

- IPOEKTUPOBAHUE OT TEXHOJIOTUH;

- IPOEKTHUPOBAHUE OT TONIOJIOTHH;

- CMEIIaHHOE MPOEKTUPOBAHHUE.

[Ipy mpoeKkTUpOBaHWU aBTOMATH3UPOBaHHOM cuctembl ymnpasieHus (ACY) «oT mabioHOB»
cHauasia pa3pabatsiBatorcsi MHeMocxembl HMI, a yxe 3ateM nozdupaer Heo6xoaumoe 000pya0BaHHE.

[Tpu sTOM criocobe coznmaercs nHpopmanmoHHasi 6a3a MPOEKTa — CO3/IAI0TCS MAOIOHBI YKPAHOB
U TporpamM, 3aTeM KaHajJbl 10 apryMEHTaM pa3padaTbiBaeMbIX IIa0JIOHOB 3KPAaHOB U IPOrpam,
JIOTIONTHSIST OCHOBHOM IOJXOJ METOJaMH aBTOIIOCTPOSHUSI M CBS3BIBAHHS KAHAIOB B y3JlaX IMPOEKTA.
MexaHH13M aBTOMOCTPOCHUS OIUCAH B MPUJIOKEHUH [

B nannoit pabote mpenacrasieH crnocod npoektupoBaHusi ACY «OT 111a0JI0HOBY.

JTansl pa3padoTKU ABTOMATH3UPOBAHHON CHCTEeMbI YIIPaBJIeHHSA

Pa3zpaboTky aBTOMaTu3upoBaHHON cucteMbl ympasineHus (ACY) OyaeM NOpoBOAWTH B
CJIETYIOIIEM MOPSJIKE:

a) CO3/1aHue MPOEKTa U COXPAaHEHHE ero Ha JHUCKE;

0) cozmaHue MoJIb30BaATEIHCKON OMOINOTEKH KOMITOHEHTOB;

B) pa3paboTKa I1a0JIOHOB YKPAHOB;

) pa3paboTKa mabIOHOB IPOTPAMM M BX OTJIAJIKA;

) CO3/1aHuE y3JI0B POEKTa U 6a3bl y3JI0B;

€) co3JlaHue apXHBa U OTYETa TPEBOT;

) pa3paboTKa MporpaMM UMUTATOPOB U J0OABJIEHUE UX B ITPOEKT;

1) OTJIaJIKa MIPOEKTA.

[Topsinok pazpabotkun ACY MoxkHO M3MeHUTh. K mpumMepy, MOKHO CHavaja co3aTh MIa0JIOHbBI
IIPOrpaMM, a MOTOM - I11a0JIOHBI SKPAHOB.

Taxoke K 1000My M3 3TarioB MOXHO BepHYThes. K nmpumepy, cHavyana co3ath 1M1a0JIoHbI SKpaHOB
U TIpOTpamMM JIJIsl OJTHOTO 0OBEKTa, a 3aTeM 3KpaH U MporpamMmmy - AJisl APYyroro oObeKTa.

W3 BeIIETIEpEUUCIIEHHBIX TarnoB pa3paboTku ACY HeoOs3aTeIbHBIMU SABISIOTCS TAlbI 0, XK.

Pa3pabotky ACY paccMmoTpuM Ha npumepe npoektupoBanust ACY TII nepexauku HeDTH B 1iexe
noarotoBku u nepekauku Hetu LIITITH-8 IIpro6ekoro mectopoxkaenuss OOO «PH-HOranckuedrerasy.

Hacrpojiika HHCTPYMEHTAJIbHOM Cpelbl

[Tepen cozpanuem ACY He00X0IMMO MPOBECTH HACTPOUKY MHCTPYMEHTAIBHOM CPEIbI.

Jns HACTpOWKH HWHCTpyMEHTaldbHOW cucTemMbl HeoOxomumo JIK BeiOpate Menro daia —
Hacrpoiiku UC, xak noka3aHo Ha puc. 1.

B otkpeiBmiemcs oxHe Hactpoiikm BeiOepem Briianky Pemakrop aprymenToB. B Groke
®ynknuu ybepeM rajouky c mapamerpa «llepeMMeHOBBIBaTH apryMeHTBHl MO MpUBA3Ke». JlaHHas
HACTpOIiKa M03BOJIsIET N30aBUTH OT OIIMOOK B Ha3BaHUH KaHAJIOB IIPU aBTOMOCTPOEHUH. ABTOIIOCTPOCHUE
noJpOoOHO OMKMCAaHO B MPUIIOKEeHUH |
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E C:/Program Files/AdAstra Research Group/Trace Mode IDE 6 Base/OS_| 4
Faiin| Opoekr [paeka Cepeuc Bug OkHo Cnpaeka

[l Hoewis.. Chrl+M J_Jf" By I:é ww
= Otepeme... Cirl+0 Wl W B -z o Jr B @l

Hranopr 3

3akpeme

|E3KpaH#1 |
CospaHuTe Chrl+5 B o»

CompaHire kak... Clrl+Shift+5

3HaYeHWe napar
WHgopraaums...

Coxparure gna MFE
OTtnanka

W AkoH

O & 5% & @0

LokyreHTupoeaTe npoekT ... Chl+P

Hactpokiku MC....

MocnegHue gaine 3

Bri=og

Puc. 1. Ilynxt daiia riiaBaoro meHio TraceMode

Takxe BbiOepem nyHKT MeHr PIIJI — OcHoBHble cBoiicTBa. B OTKphIBIIEMCs OKHE
YCTaHOBUTH (prakok ciieBa OT 3jeMeHTa OTKpbIBAaTH CBOWCTBA aBTOMATHYeCKH U yOpaTh (uiaxok
cieBa oT nyHKTa [loka3aTh ceTKy, Kak OKa3aHO Ha puC. 2.

E C:/Program Files/AdAstra Research Group/Trace Mode IDE 6 Base/QS_Lesson1.prj - Huterpup

Faiin Opoexr MNpaexa Cepeuc Bug OkHo Cnpaeka
‘AB-H Q@ AL 4 &0 4 B B X |100%
BAR/ VOB NEE =088

[ M5 Shell DIy

T T -
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Haeuraro
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- M Monceewrsats npu HagegeHd Mo IEGINITR
PeaakTop aprymeHTos

@R (TKpEIEATE CEOMCTEA ABTOMATHYECKMH

EazoBEbli penakTop

g- [[] Pacnonarars no ceTke [] Nakasare cetky

%0 Fnn

=] u llar cetkm |8
"l DcHoetele ceoiicTEa

LlBeT caTky P

U,BET KOHTYPE BEGENEHMA P

=5 % Bblnenesye NpH pELEKTHROBAHKM [] Menonesoeats yerapest
N BrineneHue B peantHat BpEMeHH
@ ‘a i UeeT patdku

ToNWKHE pamEm
CTHNE paraku

Creryn

Puc. 2. Oxno nactpoiiku UC

CeTka ynpocTuT 3aauy 0ojiee TOYHOTO U COTJIACOBAaHHOTO pa3MeEIIEHUs! OTIENbHBIX YacTeH, U3
KOTOPBIX COCTOSIT rpaduueckue s3iaeMeHThl. JlanmpHeiflllee HCIONb30BAaHUE CETKH IPH pPa3MelleHUU
rpaduuecKux SJEMEHTOB HEMOCPEJACTBEHHO Ha »JKpaHaX oleparopa OCTaeTcs Ha YCMOTpEHHE
pa3zpaboTunka, Tak KaK B HEKOTOPBIX CIydyasX €€ HCIOJb30BaHHE MOXKET MPUBECTH K CMEIEHHUIO
COCTaBHBIX YacTel rpauuecKux JIEMEHTOB OTHOCUTENBHO APYT Apyra. Eciu Bbl pemmure NpuMeHsTh e€
MIPH CO3JIaHUU OTAEJBHBIX TpadUUeCKUX 3JIEMEHTOB, TO HEOOXOIUMO K CTpoKe MeHIo BeIOpaTh JIK Maiin
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— Hactpoiikn UC. B otkpsiBiiemcs: okae Hacrpoiiku JIK Beioepem PIIJI — OcHoBHbIe cBoOlicTBa, B
nosiBuBiieMcst okHe JIK ycranoButs Quaxku cieBa ot snementa Iloka3bpiBaTh ceTky u Pacnosnarars
10 CeTKe.

Co3nanne npoekra
OTtkpoem uHTerpupoBaHHyio cucremy pa3padotku TRACE MODE. C nomomuisio MKOHKH @
MHCTPYMEHTAJIIBHOM MTaHEIN CO34aJ UM HOBBIN ITPOEKT.
[Tpu 3TOM B OTKpBIBIIEMCSI HAa SKpaHe Juajore, MoKa3aHHOM Ha puc. 3, HE0OXOIUMO BHIOpAThH
YPOBEHB CII0KHOCTH.

Y Hoewik npoekT

CosnaTe || OTreHa

Puc. 3. OxHo BbIOOpa THIIA TPOEKTA

B TRACE MODE cymiectByer 4 Tuna ypoBHsI CJI0’KHOCTU pa3pabOTKH MPOEKTa:

— MpPOCTOH;

— CTaHJapTHBIM;

—  KOMILJICKCHBIH;

— HacTpauBaeMBbIN.

YPOBHU CI0KHOCTH OTIMYAIOTCS CIOSMH, JOCTYITHBIMU IPU pa3paboTKe MPOEKTa.

I[Ipu  ypoBue  cnoxnoctu  «[Ipocroit»  moctynmHsl  ciou  Pecypebl, Cucrema,
HUcrounnkun/npuemunkn, buéamorexa. I[Ipu ypoBHe cnoxHoctH «CTaHIApTHBII», KpPOME CIIOEB,
JOCTYIHBIX MpH ypoBHE cioxHocTu «IIpocToit», noctymusl Takke cion IlladiaoHbl mporpamm,
la6aoubl 3xpanoB, llladgsonbr otueroB, Hladaonst cBsazm ¢ BJI. [lpu ypoBHEe cnoxxHOCTH
«KoMITIeKCHBII», KpOME CJI0€B, TOCTYIHBIX IPU YPOBHE CIOKHOCTH «CTaHAapTHBINY, JOCTYIHbI TaKKe
ciou Tonousiorus, Texnosorus, KMUIIuA. Ilpu yposse cinoxHoctu «HacTpanBaemblin» MOKHO BBIOpATh
JIOCTYIIHbIE CJOH. TakKe NpH JTaHHOM YpPOBHE CIIOKHOCTH MOYKHO CHENaTh JOCTYNHBIM ciioil ba3sa
KAHAJIOB.

[Ipu co3znaHuM HOBOTO NpPOEKTa NpeuIaraeTcss BbIOpAaTh OJAMH U3 3 YPOBHEW CIOXHOCTH:
IIPOCTOM, CTaHJIAPTHBIN, KOMILIEKCHBIM. HacTpamBaeMblil ypOBEHb CIIOKHOCTH MOXHO BKJIIOUUTH B
HacTpoiikax uHcTpyMmeHTanbHOU cpenpl TRACE MODE uyepes menio ®aiiii—Hacrtpoiiku UC... Ha
BKi1agKe MC—YpoBeHb CI0KHOCTH.

YpoBEHb CIIOKHOCTH pa3pabOTKH MOXKHO H3MEHUTh B JIOOOH MOMEHT B ITyHKT€ MEHIO,
YKa3aHHOM BBIIIE U I0Ka3aHHOM Ha puc. 4.
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@ Hactpoiin
MC
Ofwme ) NpocToil (#) KomnnekcHeid
‘HpoBete CAOKHOCTH i (O CraHaaprHei () HacTpaueastbi
Bua B
CoxpanuTe gna MPE HELOETS BIILEE
W roH FPecypcel CHCTEMa
Ornaaka Ll afinoHe! Nporpardta e ouHuEH T pHerHAR L
Komeeprep us TRACE MODE 5 HAE p
Ll afinoHel 3K paHOE Tononorud
L a5noHE! oTYETOE T EXHOAOMHA

L atnoHel ceazu c B F M,

b aza kananos Bugnuorerm

OTEpEIESTE WatnoH
CTROMTE KOGHPOEKY N0 TEXHONDMMW

CoznaTe 0FBEKT NPH KOMHMPOEAHHM HS GHENMOTERH
PeaakTop aprymeHTos

B asnBkIN pelakTOp
FOAa

PenakTop goKyMEHTOE
Penaktop SOL

PenakTop nporpatdmm

Cnpaeta ] [ [oToEO l [ OtmeHa

Puc. 4. Hactpoiika ypoBHS CJI0XKHOCTH U3 MEHIO Daii

B nanHOM ciyuae BeIOepeM ypoBeHb clOKHOCTH « CtangapTHsblib»y. [Tocine Haxxatus JIK mbimmm
Ha sKpaHHOH KHOonke Co3aaTh B JieBoM okHe HaBuraropa nmpoekra nosBUTCs AEpEBO MIPOEKTA.

[Tocne co3manus mpoekTa coxpaHuM ero, Haxas JIK H u yKa3zaB HeoOxoaumoe uMs (B JaHHOM
npumepe «ASU.prj»).

Co3aanue MoJbL30BaTeIbLCKON 0M0JIN0TeKH KOMIIOHEHTOB

B SCADA/HMI cucreme TRACE MODE 6 6u0anoTeku moapa3lensioTcs Ha JBa OCHOBHBIX
THUIIA: PECypCHBIE OMOINOTEKN U OMOJIMOTEKH KOMIIOHEHTOB [5].

PecypcHble OuOIMOTeKH pPa30UTHl HAa KOJUICKUMH TpadUUecKUX HPUMHUTHBOB pa3IMYHBIX
dbopmartos:

- aHUMaLus;

- BEKTOpHas rpaduka (Metadaiiibl);

- pactpoBas rpaduka;

- rpauyecKre IeMEHTHI.

[Tocnennue mpeAcTaBIAIOT COO0M ymoOHOE CPENCTBO JUIS COCTABICHHS CBOUX (UPMEHHBIX
rpadudeckux saemeHToB (I'3) m3 coBokymHocTu crangaptaeix [ TRACE MODE 6. Mx moxHO
JUHAMU3UPOBATh, TIPUYEM I KaXKAOT0 Mapamerpa 3aJaeTcss MHAMBUAyanbHoe nMsa. KoHeuHo, rpymimy
['D MOXHO CKONHMPOBATh U HE BHOCS €€ B PeCypCHYI0 OMOIMOTEKY, HO 3Ta BO3MOXKHOCTb OBIBAE€T OYEHBb
NoJIe3Ha, €CJIM HECKOJbKO ['D, 00pa3yromux HeKHid CUMBOJI, MPHUBSI3aHbI K OJHOMY apryMeHTy. B sTom
clly4ae TMepenpuBsI3KYy OJHOTO 3JEMEHTa PeCypCHOM OMOIMOTEKH BBIMIOJHUTH Ha MOPSIOK Jerdye, 4yem
HECKOJIBKO OTIENBHBIX ['D, K TOMY )K€ «CIPSITaHHBIX» B MEHIO CBOMCTB ATHUX 3JIEMEHTOB.

bubmoTeka KOMIIOHEHTOB INPEJCTABISIET COOON MOIIHOE CPEACTBO Ji TUPAKUPOBAHUS
TOTOBBIX PEIICHHWH, U HE TOJBKO B OOJIACTH OlepaTopckoro uHTepdeiica. BHOIMOTEKHM KOMIIOHEHTOB
COCTOAT W3 OOBEKTOB, KaXIBIH W3 KOTOPHIX mpesacrtaBisier coboit mpoektr TRACE MODE 6 B
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MUHHATIOPE, OH MOXKET BKJIKOYaTh HE TOJIBKO JKPaHbI, HO U KAHAJIBI, IPOrPaAMMBI U IIPOYME KOMIIOHEHTHI,
MEXy KOTOPBIMH COXPAHSIFOTCSI BCE CBSI3H.

Jlo6aBj1eHHe 6A30BBIX 3JIEMEHTOB

Bocnonb3yemcsi mosib30BaTeNnbCKOM OMONMMOTEKOH KOMIIOHEHTOB. J{jst 3TOro ckomupyem (aiin
tmdevenv.tmul u3 nmogaupekropun % TRACE MODE%\Lib B mupextopuio %TRACE MODE%
(mon %TRACE MODE% nonumaercst kaTajor, B KOTOpbIi yctaHoBjieH TraceMode 6.05; mo ymonuaHHio
sTo C:\Program Files\AdAstra Research Group\Trace Mode IDE 6 Base\).

Ilepeiinem B cnoii budauoTrekn_KoMNOHeHTOB, rae B pasnenc Ilouab3oBaTeabckasi OTKpOEM
oubnuorexky Library_ 1. CoxpaHneHHblil B 1aHHOM OnbinoTteke o0bekT Object 1 comep:kuT B cBOeM cioe
Resources HeoOX0MuMBIN 17151 JanbHeimeil pa3paboTku Habop rpaguuecKkux 00BEKTOB — N300paKEeHUS
KJIaaHOB, EMKOCTEH, IBUraTeIel U T.JI., TOKa3aHHBIM Ha pUC. 5.

IlepeneceM HyskHbIE TPYIIIBI B clI0M Pecypcebl Tekylero npoekra ¢ oMol Mexanusma drag-
and-drop u nepeuMeHyeM HX, KaK IOKa3zaHO Ha puc. 6. B maHHOM ciydae ObLIM MEPEHECEHBI TPYIIIbI
Valves u Tanks.

3nech ke B cinoe Pecypewl cozmaaum rpynny KapTuHkM Ui 1oMenieHuss B Hee TEKCTYD,
KOTOpbIe OyAyT MPUMEHEHbI B 0()OPMIIEHUH CO3/1aBaEMbIX TpapUUECKUX 3KPAHOB, KaK MMOKa3aHO Ha pHC.
7.

HaBurarop npoekTa

Q- A By RS & e ]

-
= % B WAAMOTEKM_KOMIOHEHTOE

) CucterHan

-

-

] Monka0BaTeNkCEan

e
i
= ﬁ. Library 1 m
G2
e
i

.

tatars

= ) CoolingéHeating
= ¢J_:} Object_1

=) Resources Pumps

M Valves

M Tarks

[ Motors

8 CoolingéHeating

M Pumps

[ Industrial
Puc. 5. Hasurarop npoexra

Industrial

5 @ Pecypct
............. %Awmau”ﬂ
M Saasuseu
m Pezepeyaptl

Puc. 6. Croii Pecypcnl ¢ 106aBIeHHBIMU TPyTIIIAMH

% PE”:':IF":":___ + | B K nanade
B Ka @ Cosaarerpynny v C’E TekcThl

B Em £ Orrenums [Chil+Z) |"-@ F.apTHHEL

AHMMALMA
m N By Konuposare [Chl+C) [%
paduecke_3 NereHTh
'ﬁ s MNepeureHOBaTE. .. ¢ mr
-
A Ceni
M Ha FORETES M= Hacocel

Puc. 7. Jlo6asnenue rpynnsl KapTtunku B cioii Pecypcesi

Cozpagum B rpynne KapTuHkm HOBBIM KOoMIOHEHT — buOamorexa HM3o0paxenmii#l, xax
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MOKa3aHo Ha puc. 8.

Y& KapTuH [
|ﬁ Cosnare koMNoHeHT b @ Eutinuomer.a_ M sofpakeHul |

L aGnoHE_T
K Hrmore m B uEnuoTer a_MeTadanioe

M WatnoHe)_s £5 Ormerre [ChlZ) '

Wl atinoHel_;
By Komuposars [Chil+C)

EES
Ewal

Puc. 8. Co3znanue komnonenta budanorexka MN3o0pa:kenuii B rpynne Kaprunku

LU adnoHE_t
MepeutEHOBATE. ..

CucTera . | .
2 CeofcTea

OTtkpoem aBoiHbIM memukoM JIK BHOBB co3anHyto OMOIMOTEKY JUIs penakTupoBanus. /s ee
HATIONHEHHUs BOCIIONb3yeMcs MKOHKOH ¥ Ha TmaHenu MHCTPYMeHTOB. B OTKpEIBIIEMcs muanore BEIGOpa
¢aiinoB a1 UMIopra ykaxkeMm nogaupextopuio ...\Lib\Texture. Beidepem Bce ¢aiibl, Kak MmokazaHo Ha
puc. 9, 1 HAXMEM SKPaHHYI0 KHONKY OTKpPBITH.

Buibpath chakin ona HMNopTa

Nanka: | I Tesdture

Q

HenagHue
AOKYMEHTEI

&)

Patiounit cton

2

Mom gokymeHTEI

- e @&k E-

Mok kormneoTEp

<

Ceteroe Hraa dalina: |"I:uriu:k_|]22.bm|:u" "ice_016.bmp" "metal_011.b j OTkpbTE |
Ok pYKEHWE
Tun $aknoe: |F'Hu:gHKH [*.brap *.phg *.xpm " jpg) j Orraeha

Puc. 9. JlmanoroBoe okHO BbIOOpa (paidiIoB AJisi HMITOPTA

Conepxxumoe OuOimorekn bubanorexka M3o6paxenmii#l mocne yKa3aHHBIX —JICUCTBHUI
nokaszaHo Ha puc. 10.

[To0GHBIM BBIIEONMCAHHOMY CIIOCOOOM CO3/1a7iuM B ciioe Pecypcbl rpynny AHMMAanusi, B Hell
- bubmmorexky bubamnoreka_Buaeoxiunos#1. B oTkpeiBiieMcs auanore BeiOopa (aiiiioB 1ias uMnopTa
YKKEM MOJIUPEeKTOpHUIO ...\Lib\Animation. Brioepem ¢aiin fluid_blue n HakmeMm sKpaHHYIO KHOIIKY
OtkpbITh. Comepxumoe 6MOINOTEKN BUACOKIMIIOB IMOKa3aHo Ha puc. 11.

B 3aBucuMoOCTH OT peAakuMu HCHOIb3yEMOM MHTErpUPOBAHHOM cpeabl pa3paboTKu — 06a30BOM
WIN TPO(EeCCHOHATBHOMN KOJIMYECTBO JIOCTYIHBIX TEKCTYP U BHICOKIUIIOB B OMOINOTEKE PA3IUIHO.
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m Budnuorera_sotpakeriit] |

brick_ 0220 ice MB1 [2B64256]) metal 011 2 stone 001 3 water_ 020 4
[2BEx256] [2BEx25E6] [2BExZ25E6] [2BE=257]

Puc. 10. Conepxxumoe 6ubmmorekn bubdauorexka_ M3o0pakenuii#l

| Budauorera Bugeokaunoetl™ ‘

flid_blue 0 [32:32]

Puc. 11. Conepxumoe 6udbnmorexkn budanoreka  Buneoxsimnos#1

B kadecTBe BUICOKIHMIIOB MOTYT OBITh HUCIIOJIb30BaHbI MPAKTUYCCKH JIFOOBIC UMEIOIIHECs (Haiibl
dbopMaToB avi wim mng.

[Tocne nmpoBeneHNs TOArOTOBUTEIBHBIX MEPOTIPUSTHN COXPAHUM BBITIOJIHEHHYIO pa0OTy, HaXkaB
JIK E

JlodaByieHHe cOOCTBEHHBIX KOMIIOHEHTOB B OMOJINOTEKY

Taxoke B OMOIMOTEKE CYIIECTBYET BO3MOXHOCTH J100aBJIE€HHUS MOJb30BATEIbCKUX I'paUuecKux
DJIEMEHTOB.

s storo HeoOxoaumo B cioe Pecypebl BbIOpaTh CYIIECTBYIOLIYIO TPYIIy TrpadudyecKux
anemeHToB (I'D) mubo co3aare HOBYHO. UTOOBI cO31aTh HOBYIO Ipymiry, HeoOxonumo HaxkaTh [1K mbrmm
Ha cioe Pecypcbl. B mosBuBIIEeMCS KOHTEKCTHOM MeHIO BbIOpath Co3gaTe rpynmy, 3arem
I'padpuyeckne 3jeMeHTHI, Kak TMOKa3aHo Ha puc. 12. B pesynbrare B cioe Pecypcebl Oyzer co3maHa
rpynna I'padguyeckne_3aemeHTH_Ne (1o Ne HOHUMAaeTCss HOMEp CO3/1aBaeMOM IPyMIIbl), KOTOPYIO MpU
HEOOXOMMOCTH MOKHO N€PEUMEHOBATD.

|’Ta Cozgate rpynny b Eﬁ T et ET

|h F.omviposare [Chil+C) IE [pafuyeckHe_3 NeteHTEl |

MNepermeHoBaTE...
! 2% Ceodctea
Puc. 12. KonrekctHoe meHIo ciost Pecypcsl

Uto06s1 co3nath rpaduyeckuii 00beKT, Heobxoaumo [TK MbIm HakaTh Ha BRIOpaHHYIO TPYIITY U
B TIOSIBUBIIIEMCSI KOHTEKCTHOM MeHI0 BbIOpath Co31aTh KOMMOHEHT, 3aTeM I'paduyeckuii 00beKT.
JaHHas onepanus nokaszaHa Ha puc. 13.

g CosnaTe KOMNOHEHT k |E [paduyeckuil_ofbekT
g Coznate rpynny 3

W=, Cospare no watnoHy,..
Puc. 13. KoHTekcTHOE MEHIO Ipymiibl rpau4ecKux 3J1€MEHTOB

B pesynmprare B cmoe Pecypcel B BbIOpaHHOW rpymme OyIeT co3laH  KOMIIOHEHT
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I'papuyecknii_o0beKT 1, KOTOPBIN 3aT€EM MOKHO IEPEUMEHOBATD.

UtoOBl OTpenakTUPOBATh CO3JaHHBIA OOBEKT, HEOOXOAUMO IBaXKIpl Haxarh JIK mbimm Ha
BbIOPAaHHOM KOMIIOHEHTE.

Janee pasMmeniaeM Ha mosBHUBIIEMCS dKpaHe Tpadudeckue osneMeHTol (I'3). Co3zganue
rpaduueckux 0ObEKTOB OMMUCAHO B IMyHKTE 3.6.5.

KonTpoabHbIe Bonpochl
OxapakTepu3ynTe sI3bIK CIHMCKa HHCTpyKuui IL.
B yem Ha3zHaueHWEe MOTUPUKATOPOB B si3bike 117
Hasosute Tpu crioco6a juis BeI30Ba (QyHKIIMOHAIBHBIX OJIOKOB B si3bIke 1L.
Jist wero ciryxat MoauguKaTopsl B sizbike 1L?
. Yo Takoe onepatop B s3bike [L?
C 1OMOILIBIO KaKOi KOMaH/Ibl IPOU3BOIST MIPSIMOE OOBbsIBIICHNE apecoB B si3bike [L?

O
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Jlaboparopnasi pab6ora Ne7 Pazpaborka ma0a10H0B rpapuuecKnX IKPaHOB HHTETPHUPOBAHHBIX
CUCTEM YIIpaABJICHUS

Jrtansl pa3padoTku mada0Ha rpadgpuueckoro 3KpaHa

Oransl pa3paboTKy 111a0JI0Ha SKpaHa:

a) nobapneHue mablioHa dKpaHa;

0) HacTpoiiKa mapamMeTpoOB dKPaHa;

B) pa3MmelnieHue rpagpudeckux 3nemMenToB (I'J) skpaHa U 3a7jaHne CTaTUYECKUX aTpUOyTOB;

T') CO3/IaHUE apTyMEHTOB YKpaHa;

1) HaCTpOHKa JMHAMU3UPyeMbIX aTpudyToB ['3;

€) HacTpolKa TUHAMHUYECKUX cBOMCTB [3;

) pa3MeleHne KHOTIOK U HaCTpoika cOOBITHI HAa UX Ha)KaTHe;

1) co3aaHue HeoOXoMuMbIX rpadudeckux 00bekToB (I'O) u pa3mernieHne Ha SKpaHe.

JlaHHBIE 3Tanbl MOTYT BBITIOJIHATHCS B JIIOOOH MocienoBaTeIbHOCTH. [Ipu 3TOM 00s3aTebHBIMU
SIBIISTIOTCSI ITAIbI a U B.

[Tpumeuanue: Ecnu y skpanHa He OyJeT CO3JaHO HU OJHOTO apryMeHTa, TO JIaHHBIH JKpaH He
OyIeT 3arpyxeH.

PaccmoTpuM npoekTupoBaHue m1adioHa sKkpaHa Ha npuMepe skpana PBC.

JobaB1eHue a0 10HOB IKPaHOB
[lepeiins B cnoii LllIadaoHbI_3KpaHOB, cO31aauM B HeM KoMMOHEHT Jkpaun#l. J{ns storo [1K
Mblm Ha cioe LIadaoHbBI_3KpaHOB BBI30BEM KOHTEKCTHOE MEHIO, B KOTOpoM BbiOepeM Co3naTh
KoMInoHeHT— IJKpaH. [lociaenoBarenbHOCTS ASHCTBUN H300pakeHa Ha puc. 14.
Jannelii skpan Oyzaer rinaBHeIM. Ha Hem Oyner cxemarudecku uzoOpaxen ywactok LIITITH.
Co3maanM Takxke dKpaHbl HACOCHOM, pe3epByapHOro mapka, CernapaTopoB, Fra30BOr0 YpaBHUTENS U SKPaH
TpeBoru. CMCOK 9KpaHOB MOKa3aH Ha puc. 15.

M WatnoHe 7 ==m= |

F CoznaTe KoMMOOHEHT B Axpan
B Watnone_ -
g Losaars rpunny r E| I payeckan NaHe:
@ W adnoHe
OrtteHuTh [Chi) MHerockera
525 Cuctema T
Eonmpogare [Ctr+C)
% M cTouHMKL
MNeperreEHOEATE. ..
+
BudnuoTer
% “* Ceoiictea

Puc. 14. Coznanne koMmnoneHta Jkpa B cioe llladaonbl_3xkpaHoB
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E [ NEBHEI 3KpaH

9 PEC

E JH BHEWHERN NEpek.aYkM

TERIIRE
B Trera

E JH BHUTPEHHEN NEpEKaYEN

E Cenaparop

E 3kpaH TpEBOrH

Puc. 15. Cnoii ll1adJioHBI_3KpaHOB

Hacrpoiika napameTpoB 3kpaHa
OTtkpoeM co3naHHbIi 3kpad ABoKHbBIM mienukoM JIK mo nukrorpamme PBC.

3aganuM pa3Mmep 3KpaHa M 1BeT (oHa coszgaHHOro skpaHa JIK mo sneMeHTy CTpOKM MeHIo

Cepsuc — IlapameTpbl 3kpana.

Tak kak 3amMTa KypCOBBIX NPOEKTOB MO AUCHUIIIMHE «CHHTE3 TEXHMUYECKHX CHCTEM
YIOpaBlIeHUs» NPOUCXOAUT B MYJIBTUMEIUINHON ayAUTOPUU C UCHIOJIB30BaHuEM IporpamMMbl PowerPoint,
TO JUIs y10OCTBA CO3/1aHUs NMPE3CHTALMU PEKOMEHIYeTC s 3a/1aBaTh pa3pelieHne 3kpaHa He 6osee 1024 Ha
768, 9T0OBI BCE IIEMEHTHI TpaUIeCKOTo JUCTUISs ObUTM YETKO BUIHBI M OBUTH JOCTATOYHON BEITMIMHEI.
Hcnonsizyem pazpemienue sxkpana 800 Ha 600. ITocie 3aganus HEOOXOAUMBIX TApaMETPOB 3aKPOEM OKHO

JIK o xunomike I'otoBo. [locinenoBarensHOCTh AEUCTBUI TIpeICcTaBlIeHa HA puc. 16.

AHBTCpHaTHBHO MO>KHO BBINIOJIHUTDH JABOMHOM HIETUYOK JIK B mro0oM CBO60,I[HOM MECTC DKpaHa U

B OTKpBIBIIEMCSI OKHE CBOICTBA 0OBEKTA yKa3aTh pa3pelieHue U BET (hoHa.

Pain Npoekr Mpaexa | Cepewc | Bua Orno Cnpaeka
4 By B BripoBHATE 3
Ll eHTPHPOB AT Ha 3KpaHE b

THpa#HpOBaTE. .

L MNepemecTHTE BHUS

Hagurarop npoekta
E T e B
@) Pecypesl [

B =T Nepemecrure naseps

IapameTpil 3kpaHa.

— T

Wl afnoHel_nparpanm %E o
m Wl afinoHel_akpaHos
B Wabnors_ackymerTos
WatnoHe_ceasen_c_CHEO
= 5 Cucrema
=" wd RTM_1
[E Kanamw

BL WerossmrudTTpuenrm

& Q BMEAMOTERM_KOMNOHEHTOE

E Jrpanfi2

B na pameTpbl SKpaHa (Ixpan# 2)

Pazrep akpana | 1280x1024 v Tun aHa
1280

1024

WpuHa Uger

Bricora

[] MacuratipoeaTe Takme cORep#HMOE 3KpaHa
Kog gocryna |0 e

[opayan knaemwa | Her  »

-
»*

-
»*

MonokeHue WoTouHHKa ceeTa (%] X |25 Y28

[] Bennwigaiowes okHo [ MokaskiBaTs BCNARIE. 0KHO MPM SEMYCKE

¥ (200 Y |200

Y
»*

Y

Hau. NO3HLHA BCANEIE. OKHA ¥

[ oToso H Otrena

Puc. 16. Hactpoiika mapameTpoB 3KpaHa

Pasmemenue rpagpuyeckux 31eMeHToB (I'J) 3xpana M 3ajaHNe CTATHYECKUX ATPUOYTOB

UtoO6s1 BEIOpaTh ['D miist pa3Menienus, Hy>KHO BBITIOJIHUTH CIICTYIONTUE TCHCTBUS:

- HakaTh JIK Ha KHOIIKe MaHenu MHCTPYMEHTOB I'padguyecKkue 3JIeMeHTBI, I0Ka3aHHON Ha pHC.
17. IIpu 3TOoM BbIOMpaeTCs TOT JIEMEHT, Ybsl UKOHKA BbIBEJECHAa Ha KHOIKY (3JIEMEHT, 3aJaHHbIN 10

yMonanmo JJIA COOTBeTCTBy'IOIJ_IeI/I I'pYIIIbI, UK 3JICMCHT, BLI6paHHBII/I paHee)

B[] e O @ B o Wl b =

s o x| H = = 3

Puc. 17. Ilanens uacrpymenton I' padmtlecmle 3JIEMEHThI
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- pBaxapl Haxarh JIK Ha kHomke u 3areM Haxath JIK Ha wmkonke tpebyemoro I'D B
MOSIBUBIIEMCSI MEHIO (MEHIO HE OTKPBIBAC€TCA, €CIIM TIPYIIa COACPXKHUT TOJbKO OJUH rpaduyueckuit
AJIEMEHT).

Hamnpumep, Ha puc. 18 nmokazano MeHro rpynns! [IpsMOyTroiabHUKH.

O/X @& B [
] mf=)=]

Puc. 18. Mento rpynnsl IIpsimoyroibHuKu

[Tocne BbIOOpa AyI€eMEHTa €ro MKOHKA BHIBOAUTCS HA KHOMKY TPYIINBI, KaK MOKa3aHo Ha puc. 19.

/ ee [ 4 €

Puc. 19. Ilanens unctpymentoB I'padpmueckne 3;1eMeHTHI 110Cie BEIOOpa cOOTBETCTRYOMIETO ['D U3
IpyIIbl

[Tpu BBIOOpPE rpaduuecKkoro 3JeMeHTa PEeJaKTOp MPEACTABICHUS JAHHBIX MEPEXOJUT B PEKUM

pasMeIeHusi, Ipu 3TOM Kypcop Ha rpadu4eckoM SKpaHe NmpuoOpeTaeT BHI + Hanee B okHe Ciom
HeoOxonumo HaxartueMm JIK yka3ath ci0H, B KOTOpPOM JOJDKEH OBITh pa3MelleH BbIOpaHHBIH
rpaduueckuii smementT. Ecmu okro Cuiom 3akpbeiTo, To ['D Oyner pasMemnieH B clioe, B KOTOPOM OBLI
pasmenieH nociaeauuit ['D. B ciyuae ecnu cioit oguH, To HEOOXOAMMOCTh B YKa3aHUU CJIOSI OTHA/aeT.
[Tocne pasmerenuss I'D ero MoOXXKHO TMEpeMECTUTh B Apyroi cioi. [lanee mpoaoIDKUTH TPOUETypy
pasmenieHus ['D MOXXHO JBYyMs crioco0amu:

- meperamuTh ['D ¢ maHenWm WHCTPYMEHTOB Ha 23kpaH (Meron drag-and-drop); mocie
pasMmernienus ['D nMeet pa3mepsl, 3aaHHble 10 ymondanuto, PI1/] nepexoauT B peskuM pelakTHPOBAHHUS,
OKHO cBOMcTB I'D oTKkpbIBaeTcsi aBTOMaTHueckd. llpu meperackuBaHuM ¢ maHeau MHCTpyMeHTOB [
rpynn Pecypebl 1 O0beKThI Ha 3KpaHe pa3MelaeTcs MepBblil pecypc/o0beKT nepBoi ONOINOTEKH;

- IEPEMECTUTH Kypcop B HY)KHYIO TOUKY 3KpaHa U HaxkaThueM JIK ycTaHOBUTH TOUKY NPUBSI3KU
I'D. Manee neiicTBus Mo pazMelieHuto ['D MOTyT OTJIMYAThCs, OJHAKO Ui OOJNBIIMHCTBA IpadUuecKux
AJIEMEHTOB OHU CTaHAAPTHBI — MEPEMEUICHHE MBIIIM [O0CJIE€ YCTAaHOBKM TOYKU IMPHUBS3KH BBIBOJUT Ha
9KpaH obpa3 I'D, mpu 3TOM OTPE30K OT TOUKHU NMPHBS3KU 10 TEKYIIEro MOJOXKEHUs Kypcopa sBIseTcs
JUaroHaJIbl0 MPSIMOYTOJIbHMKA, OrpaHHuuBarouiero I'D (ecnu mpu nepeMeleHud MBbIIIH yIep>KUBATh
HakaToi knasuiry CTRL, psan I'D okaxkeTcs BnucaHHbIM B kBajpar). [loBropHoe Haxatue JIK npuBogur
K Pa3MEUICHUIO TpaHuuecKoro 3JIEMEHTa B BBHIOpaHHOM rpaduyeckoM cioe (B psue ciydaeB JUIs
pasmenieHus ['D Ha skpaHe 10CTaTOYHO YCTAHOBUTH TOUKY NPHUBSI3KN).

Jna rpapuyeckux snemeHTOB rpynmbl JlomMaHble W KpuBble kaxjaoe Haxarue JIK mocie
YCTAaHOBKM TOYKM TPHUBSI3KU 337a€T Y3JI0BYI0 TOYKY (IPOMEXYTOUHYIO BepUIMHY). 1S ycTaHOBKH
NocleAHe BEpIIMHBI M BbIXOJAa M3 pexxkuMa pasmemieHus 3tux ['D HyxHo Haxath [IK. Ilonmoxxenue
Y3JI0BBIX TOYEK, 3aJaHHOE ITPU Pa3MELICHUH, MO’KHO B IaJbHENIIEM NU3MEHUTD.

st otmensl pazmenienus ['D B ero nporecce Haao Haxats ESC.

ITpu nepeceyennu ['D Bo3HMKAeT HEOOXOIUMOCTh pa3MecCTUTh OJuH I'D moBepx Ipyroro wiu
Haoboport. s aToro HyxHO BeiienuTh ['D JIK mbimum. 3aTeM BbI3BaTh KOHTEKCTHOE MeHIo [1K Mbrm u
BbIOpath IlepemMecTuTh HaBepx [UIs TOro, 4YTOOBI NEPEMECTUTh HAa OAMH YPOBEHb BBEpPX WM
IlepemecTTh BHU3 JIs NEPEMEILEHUS HA OAWH YPOBEHb BHU3. KOHTEKCTHOE MEHIO MPEJCTABIEHO Ha
puc. 20. IIpumep BbINIOTHEHUS] KOMaH/bI IOKa3aH Ha puc. 21.

B kauectBe 3anBmkek Oe3 ympasieHust ucroinbzyem ['O valve 1 u3 OuOIMOTEKH W3 TPYMIIBI
3aaBuxkku. PezepByap pasmecTum Takxke U3 OMOIMOTEKH U3 rpynnsl PeepByapsbi.

[Tocne pa3menienus ['D HE0OX0IMMO HACTPOUTH UX CBOMCTBA.
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£ OTMEHUTE M3MEHEHUE FEOMETPHY Tz
BepHyte Chrl+y

o Boipesars

By Eonupopare

[ Beraswme

X Ypanme Del
BrifpaTe BCE Clrl+d,

Ft MNepemecture Hagep:

|§i [epemecTiTE BHUS

CeoficTEa ofberTa

[epetacTyTE B Cnoi 3
K.onMpoBaTE B ME0paHHOE

MNepermecTUTe MacT atMpoBaTE
MoBEpHYTE
PeaakTUPOBATE Y3N0EbIE TOUKM

Puc. 20. Bri6op xomanas! [lepemecTuts BHU3

; .
a) J10 BBIIIOJIHEHUSI KOMaHIbl; 0) rmocJie BBIMOJTHEHNUS KOMaH/Ibl.
Puc. 21. Beimmonnenue komanasl [lepemectuts BHU3 ¢ ['D Tpyda

['padrueckue 31eMeHTH IMEIOT CIIEAYIOINE HACTpanBaeMble CBOWCTBA:

- aTpuOyTHI (CTATUYECKUE U TUHAMU3UPYEMBIE);

- IMHAMHWYECKHE CBOMCTBA;

- (DyHKIMHU yTIpaBIICHHUSL.

OTH mapaMeTphl ONPENENSIOT BUI TpaUIeCKHX SJIEMEHTOB W BBINOJHSEMbIE UMHU (DYyHKIHA
0TOOpakeHHs U yIIpaBlIeHHs MTpHU paboTe B peaibHOM BPEMEHHU.

B nmanHOM pa3zzene ommcaHO 3aJaHWe CTATHYECKUX aTpHOYTOB. 3afaHue IHHAMHU3UPYEMBIX
aTpuOyTOB OMKMCAHO B MyHKTE 3.6.6, IMHAMUYECKUX CBOWCTB — B MyHKTE 3.6.7, QYHKIMIA yrpaBleHUs — B
nyHkTe 3.6.8.

V I'D Tekcr 3agagum cBoiictBo Teker. s 3Toro aBoHbIM IieaukoMm JIK Ha TekcTe BEI30BEM
OKHO CBOMCTB. DTO OKHO ITPOJEMOHCTPUPOBAHO Ha puc. 22.

B none 3nauenue cpoiicta TekeT BBeCTH 0TOOpakaeMblil TEKCT.

AHAJIIOTUYHO 33/1aTh HeoOXxonumble mapamerpsl cBoiicTB KonTyp, 3anuBka u LlBeT Tekcra.
Jis 3aaHus TOTIOJIHUTEIIBHBIX TapaMeTPOB JaHHBIX CBOMCTB HE00XoauMo 1Bax /bl JIK Mbln Haxathb B
nosie CBoiicTBO Ha TpeOyeMOM CBOIICTBE.

Bce cBolicTBa, BBIICTICHHBIE KOPUYHEBBIM LIBETOM U NIOJYEPKUBAHUEM, UMEIOT JOMOIHUTEIbHBIE
IapameTpsl, KOTOPBIE MOKHO BBI3BAaTh IBOWHBIM HaxkatueM JIK MbIM Ha Ha3BaHWU CBOWCTBA.
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CEoiCcTEa OfbekT a

AECT ekcT

S [ B | &
CeoRCTED | 3HaHEHHE
K.oHTyp
JanueLa [ |
W praster k5 Shell Dig.B
BripaBHUBaHUE Mo ueHTpy
TekcT STEKCT
Leer Texcrs |
CEpBTE NpM CTaRTE Falze
MNogckaska
Brwenstue 5 MPE Falze

Puc. 22. Oxno cBoiicts I'D Teker

ITocie pasmemenus I'D u 'O monyuaem sxpan PBC, uzoopakeHublii Ha puc. 23.

Puc. 23. KpaH PBCc pa3MemeHHM I'9ulo

Co3nanue apryMeHTOB KpaHa
B cooTBercTBUM € TEXHMYECKMM 3aJaHHEM Ha IPOEKTUPOBAHHE HEOOXOIMMO Ha3HAYUTH
apryMeHThl mabioHy 3kpaHa — mendok [1K Ha co3maHHOM 1ra0iioHe dKpaHa u BEIOOP U3 BBIMAIAIONIETO
cnucka myHkra CBoiicTBa, Jajee nepexoi BO BKJIAAKy ApPrymMeHTbl. OKHO CBOWCTB C OTKPBITOH
BKJIQJIKOM APryMeHTBI [T0OKa3aHo Ha puc. 24.
m ApryreHTEl
@-X|@ | EE S R R s | ¢ b

Hraa | Tun | TN naHHe! | 3HaYEHUE MO YrOIYAHHD | MpueAzka | Fnaru | Ipynna En. uztepeHUn F.orraeHT apii
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Puc. 24. OKHO CBOICTB C OTKPBITOH BKJIaJKONH APryMeHTbI

UroObl CO3/aTh apryMEHT, HeoOXOAMMO HaXaTh Ha KHomky *2. Ilocme storo TpeGyercs
HACTPOMTb [1apaMETPhl APIyMEHTA.

OcHoBHbIE TapaMeTpPbl apTYMEHTOB M pEAAKTUPOBAHUE UX B MOJIE pEJaKTOpa apryMEHTOB:

- Umsa — ums aprymeHTa, 3aJlaeTcs 0 yYMOJIYaHHUIO U MOXeT ObITh M3MeHeHo. [ mepexona K
PEIAaKTHPOBAaHUIO MMEHM apryMEHTa HY>KHO ABaxabl Haxarh JIK B nanHom mone. MiMena apryMeHTOB
OJTHOT'O ¥ TOT'0 K€ KOMIIOHEHTA JIOJKHBI ObITh YHUKAJIbHBIMU.

- Tun — tun aprymenrta (INPUT, OUTPUT u INPUT/OUTPUT). Apryment tuma INPUT
npeaHasHadeH Juid npuema 3HadeHud, Tuna OUTPUT — mig nepepaum (3T0 cienyeT YYUThIBaTh MpPU
npussizke aprymedTta). Turm INPUT/OUTPUT umeeT caMOCTOSATENBHBIA CMBICI TIPU BBI30BE TPOTPAMMBI,
B OCTJBHBIX ciydyasx 3ToT Tl paBHo3HadeH Tuiy OUTPUT. Tun aprymeHnrta BolOMpaeTcsi B CIHCKE,
KOTOPBIN OTKpPBIBAETCS MpH ABOMHOM Haxkatnu JIK B naHHOM mose.

- Tun AaHHBIX — TUN JaHHBIX aprymMeHTa. TuUO JaHHBIX BBIOMpAeTCs B CIUCKE, KOTOPBIN
OTKpbIBaeTCs npu ABoMHOM Haxartuu JIK B naHHOM mosie. DTOT mapaMeTp JOJKEH YUYUTBHIBATbCS MPHU
IIPUBSI3KE apIyMEHTOB.

- 3HaYeHMe MO YMOJYAHHMIO — 3HAUCHHE, YKa3aHHOE B 3TOM I10JI€, UCIOJIb3YETCsl MOHUTOPOM B
clly4ae OTCYTCTBMS NPUBS3KHM y aprymenTa. [ nmepexoja K pelakTUPOBAHMIO 3TOr0 MapaMeTpa Hy>KHO
nBaxel HaxxaTh JIK B manHOM T107TE.

- IlpuBsi3ka — npuBsA3Ka apryMmeHTa K aTpuOyTy ONpEAe]IeHHOro KaHajla MM K apryMeHTy
9KpaHa Wi nporpammsl. IIpu nBoiiHoM Haxatuu JIK B naHHOM 1oOJie Ha DKpaHE MOSBISAETCS AUAJIOT
BbIOOpa KOMIIOHEHTA/apryMeHTa JUIsl IPUBSI3KU.

- @uarm — Quard, yCTaHOBJICHHBIE JUIsI apryMeHTa. B crmcke, KOTOPBIH OTKpPBIBAE€TCS TPHU
nBoiiHoM Haxatuu JIK B maHHOM mojie, JUlsl apryMeHTa MOTYT ObITh YCTaHOBJIEHBI clenyrolue (uaru:
HW, SL, NP, PO. Ot ¢uaroB 3aBUCHT pe3yJbTaT aBTONIOCTPOCHUS/TIPUBA3KH KaHAIOB. ABTOIIOCTPOCHHE
OIMCAHO B MPUIOKEHUH [

- I'pynnma — HOMEp Tpynnbl, K KOTOPOW NPHUHAMIEKHUT apryMeHT. /[ rpynnupoBaHus HY’KHO

BBIJICJINTh HECKOJIBKO APIYMEHTOB U Ha)KaTh KHOIIKY & I'pynnupoBaTth Bbl/ieJIeHHbIe APTYMEHThI —
[0 ATOM KOMaHJE BBIJCICHHOW TpyNIe apryMEHTOB AaBTOMATHYECKH IIpucBamBaercs Homep. Ot
napamerpa I'pymma 3aBUCHUT pe3ylbTaT aBTONOCTPOCHUSI KaHAJIOB M3 PEAaKTOpa apryMEHTOB.
ABTONOCTPOCHUE OMUCAHO B MPUJIOKEHUH [

- EnuHMubl u3MepeHMsl — IUHHIBI U3MEpeHus (WM YHUQUIIMPOBAHHBIM CHUTHAI)
BBIOMPAIOTCSl B CIHCKE, KOTOPBIM OTKphIBaeTCs npu aBoitHOM Haxkatuu JIK B manHom moise. OT 3TOTO
napaMerpa 3aBUCUT Pe3yJIbTaT aBTONMOCTPOCHUS/TIPUBSI3KM KAaHAJIOB y3j1a M3 pPeJaKkTopa apryMEHTOB.
ABTONOCTPOCHUE OMUCAHO B MPUJIOKEHUH [

- KomMeHnTapuii — xomMMeHTapuil K aprymeHty. Ui mepexoia K peAaKTUPOBAHUIO 3TOTO
napamMeTpa Hy>KHO JBax1bl Haxkath JIK B manHom mosie [19].

Te apryMeHThl, 3HaU€HUSI KOTOPBIX OyAyT oTOOpaxarbcsi Ha 3kpaHe, umeroT Tun IN, a Te, 4to
3amaTcs ¢ kinaBuatypsl APM, oroOpakaroTcsi Ha JKpaHE U TEPEChUIAIOTCS B KOHEYHOM HTOTe B
koHTposuiep, umeroT Tun OUT. B mpouexype aBTomocTpoeHHs] KaHAJOB OT IIAOJOHOB aBTONPHUBS3KA
apryMeHTOB OyJeT OCYIIECTBISTHCS COOTBETCTBEHHO K aTpulOyram PeanbHoe 1 BxoaHoe 3HaueHue
KaHaJ0B. ABTOIIOCTPOEHHUE ONUCAHO B NMPUIIOKEHUH I

AprymenTsl, uis KoTopbix 3afad Tin IN, He OyayT mepecbuiatbes B KOHTPOJLIED, TaXke €ClId Ha
9KpaHe UL 3TOro OyIyT CO3JaHbl HEOOXOAWMBIE MHCTPYMEHTHIL. 1103TOMY A apryMeHTOB, 3Hau€HHE
KOTOPBIX OyJIeT 3a7aBaThcs Ha dKkpane, Heooxoaumo 3aaath Tan OUT.

®nar NP, BeICTaBICHHBIN 711 apTyMEHTOB, HE TIO3BOJIUT CO3/1aBaTh COOTBETCTBYIOIINE KaHAJIbI
IIPH OTIepalUsAX aBTONOCTPOECHUSI.

Cozpaaum aprymenTs! Aiis 9kpaHa PBC. AprymeHTsl npeacTaBieHsl Ha puc. 25.

B namewm nmpumepe mist aprymentoB Cocrosinue 3aaB_Ne u Komanaa ynp 3aaB Ne (mox Ne
MMOHUMAETCSl HOMEp 3aJBMKKH) ycTaHoBIeH ¢uiar NP, Tak Kak 17s HUX He TpeOyeTcs co3/laHue KaHAIOB.

Hacrpoiika nnHamu3upyembix aTpudyToB I'J
Junamuzayueii atpubyTta Ha3bIBACTCS 3aJaHHE YCIOBUH €ro M3MEHEHHsS B 3aBHCHUMOCTH OT



100

3HAa4YeHUsl NPUBSA3aHHOrO apryMmeHTa. llpu nunHammsanuu atpulyTa rpaduuecKuil 3JeMEHT CTaHOBUTCS
WHAMKATOPOM BBITIOJTHEHUS 331aHHBIX YCIIOBUH.
[Ipu pasmemenun ['D Ha sKpaHe Bce €ro AMHAMHU3UpPYEMble aTpPUOYThl MO YMOIYaHHUIO

CTaTUYCCKHUC.

JuHamu3upyembie aTpruOyThl BBIACIECHBI KOPUYHEBHIM I[BETOM M UMEIOT MOAYEpKUBaHUE. UTOOBI
W3MCHHUTH JaHHBIC aTpUOYThI, HEOOXOIMMO HaXaTh JBOWHBIM HaxkatueM JIK MbImm Ha Ha3BaHHUH
CBOIICTBa U BBIOpATh BUA quHamu3auu, Haka JIK mbimm B mone Her nuHamMu3anuu v BEIOpAB HYKHBIH

IIyHKT B PACKPBIBAIOIIEMCSI CITUCKE.

Puc. 25. AprymenTts! mab6nona skpana PBC

Cy1ecTByeT 6 BUIOB IMHAMU3AIUU:
- 3HaYEeHUE — UHJIMKALMs 3HAUYCHNUs apryMeHTa (Toibko A arpulyTta Tekcr);
- Arg = KoHcT. — mHAMKAaLMs paBEHCTBA apryMEHTa 3aJJaHHOM KOHCTAHTE;
- Arg >= KOHCT. — HHAMKaIUs IPEBBIIICHNAS apryMEHTOM 33JaHHOTO [TOpOTa;
- Arg & KoHCT. — MHOuKanus COCTOSHUS OWUTOB 3HAYEHMsI apryMEHTa, 3aJaHHBIX MAacKoOi

Koncranrta. Eciii xoTs 661 oiuH Takoi O0uT ycranosieH, uaaunupyercs MICTUHA, nnaue — JIOXb;

Hran Tun TN 8aHHEL 3HAYEHHE MO YH0AHEHHID MNpresaska F naru
EFHu.pocra'rMuecxoe_,annEHue_p.Ha[i]IN FEEAL

Terneparypa [iilN FHEAL

JaEneHue_rasosoi_Wanku [iilN FHEAL

YpoEsHs kN [REJREAL

YHpoeeHe_paznena_das [i]IN FEEAL

Horep_pesepeyapa [iilN USINT MHF
CocTonme_saae_] ol [REJUSINT NP
KomaHaa ynp_zans 1 (I OUT [REUSINT NP
CocToAHue_3anE_2 kN [REJUSINT NP
Kamanaa_ynp_sane_2 chaouT EEUSINT NP
CocTonme_sane_3 ol [REJUSINT NP
Komaraa ynp_sans 3 fI50UT [REUSINT NP
CocTonHue_zane 4 kN [REJUSINT NP
KamaHaa_ynp_sans_4 fouT REUSINT NP
CocTonHme_sane_5 ol [REJUSINT NP
Komaraa ynp_sans_5 cIOUT [REUSINT NP
CocTonHue_zane & kN [REJUSINT NP
KomaHoa ynp_sans 6 fhoUT REJUSINT NP
CocTosHue_sane_7 daiN EEUSINT NP
Komaraa ynp_sans_7 cIOUT [REUSINT NP
CocTonHue_zane 8 phalN  [REJUSINT NP
KomaHoa ynp_sags 8 fhoUT REJUSINT NP
CocTosHue_sane_3 N EEUSINT NP
Komaraa ynp_sans_3 cIOUT [REUSINT NP

- Arg B Tuana3zoHe — MHIMKAIUsl HaXO0K/ICHUS apryMEHTa B 33JaHHBIX JUANa30Hax;
- Arg B uHTEpBaJie — MHJMKAIMS HAXOK/ICHUS apryMEeHTa B MHTEpBajiax MPUBA3aHHOIO KaHAJIA.

B

3aBUCHUMOCTH

oT

BHUJA

BBIOPAHHOTO

WHIUKAIIA

MCHAIOTCA

MHCTPYMEHTHI

€ro

koHurypupoBanus. Ha puc. 26 mokazaHbl cBOHCTBa AuMHaMH3Mpyemoro arpubyrta Teker ¢ BHIOM

TUHAMU3AINY JHAYEHHE.

Tekct {TERCT:
=" Big, uHOME S JHEYEHUE
Mpueazka
= I'ﬂm Generic

Genernc

%g

Puc. 26. CpoiictBa auHamusupyemoro arpulyra TekeT ¢ BUaoM IuHaMHu3aluy 3HaYeHne

[Tocne BpIOOpa BHAAa JOWHAMU3AIUMU HEOOXOIMMO YKa3aTh NPHBSA3KY JTUHAMU3HPYEMOTO
atpubyta. Jlns 3TOoro HeoOXoAMMO HakaTh Ha moje 3HadeHue mnapamerpa Ilpussizka. IlosBuTcs
nuanoroBoe okHo CBoMCTBA NMPUBA3KH, KaK TIOKa3aHO Ha puc. 27.
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[ Croficea NPHBAZKH

- X|@ 8 8 R Y& &
Hraa Tun Tun aaHHer: | 3HaveHue no yonuanun | Mpueaska | Paarw [ Tpunna | Eoovsmepedua | KommeHTapd &
Erlftupoma‘rqucme_,uasneHue_,u.HaL}J!_r_\_l_______HEAL
Teraneparypa [i-lIN FEEAL
JTaEneHHe_rasosof_WarkH [i-lIN FEEAL
YpoeeHs dgN  [REJREAL
YpoBeHe_pasgena tas ﬁIN F!EAL
Homep_pesepsyapa ﬁIN LISINT HP
CocToaHue_sa08 1 phaiN - [REJUSINT NP
K.omaHaa_ynp_zans_1 gl 0UT REUSINT NP
CocToAHHe_sans_2 pdgN - [REUSINT NP
K.omMaHna_ynp_zans_2 chyOuT [REUSINT NP
CocToAHHe_sans_3 pdgN - [REUSINT NP
KomaHaa_unp_saqe 3 claouT [REUSINT NP
CarTnaHue sans 4 clall [REISINT MNP MY
< >
I loToeo ] [ OTtmexa l [ OTEAzaTE ]

Puc. 27. Jlnanorosoe okHO CBO#CTBA NPUBA3KH

B nanHOM OKHE 0TOOpaXaroTCsl BCe apryMEHTHI ITa0IoHa 3KpaHa. B HeM HeoOX0oaMMO BHIOPATH
HYXKHBI apryMeHT, K KOTOpOMY IpeJmnojaraeTcs NpUBA3aTh AUMaMu3upyemblil atpubyt I'D. 3atem
ClIeZlyeT Ha)xaTh Ha KHONKY I'oToBO.

[Tocre 3TOrO HacTpauBarOTCs APYrHe napaMeTpbl AMHAMHU3ALHH.

Hns Buga nuHaMm3anuu «3HaueHHWe» HeoOxoaumo HacTtpouthb mapamerp dDopmar. Tounoe
OlMCaHMe JAaHHOTO MapaMeTpa 3aaaercs B Hotauuu CH.

O0603HaueHuIo (hopMara mpeaIIecTByeT 3HaK mporeHTa (%):

- %d nnm %1 — BBIBOJ 3HAUEHMSI KaK 11e710r0 co 3HakoM B ¢opmare DEC;

- %0 — BBIBOJI 3HAYEHUS B BOCBMEPUYHOM (hopMaTe Oe3 3HaKa;

- %u — BBIBOJI 3HAUEHUS Kak 1iesoro 6e3 3Haka B (hopmate DEC;

- %x — BeIBOX 3HaueHHs B popmare HEX 6e3 3Haka ¢ MCIONb30BaHHEM HIDKHETO PErHcTpa Js
OyKB;

- %X — BeIBOJ 3HaueHUs B (hopmate HEX 6e3 3HaKa ¢ UCTONBb30BaHNEM BEPXHETO PETUCTpa s
OyKB;

- %e — BBIBOJ 3HadeHHUs co 3HakKoM B (opme [ — |D.mmmm e [sign]ddd, tme D — omun
JECATUYHBIM 3HAaK, mmmm — OAWH WK OoJiee NeCATUYHBIX 3HaKoB, ddd — Tpu necsTMUHBIX 3HaKa, sign —
Vl+l' WIn H_";

- %E — ananor %e c ucnonszoBanueM E BMecTo e;

- %f — BBIBOJ 3HAUYCHHS cO 3HAKOM B popme [ — [DDDD.mmmm, rae DDDD — ogun wim 6osiee
JIECATUYHBIX 3HAKOB. YHCIIO 3HAKOB Mepes AECATUUHOW TOYKOW 3aBUCUT OT BEJIWYHMHBI 3HAYEHHUS, YUCIIO
3HAKOB IOCJIE AECATHYHONW TOUKH 3aBHCUT OT 3aIPOLICHHON TOYHOCTH. Yncio 3HakoB mocie 3amstoit (k)
MOJKET OBITh 3a/1aHO MPU yKa3aHuU opmata B Buae %.<k>f;

- %g — BBIBOJI 3HAYCHHUS CO 3HAKOM B f mim e popmare (B 3aBHCHMOCTH OT TOTO, B KAKOM U3 ATHX
JBYX (hOpMaTOB MPECTABICHUE KOMIIAKTHEE JUIs JaHHOTO Yucia, 1 TOYHOCcTH). DopmaT e ucnosb3yercs
TOT/Ia, KOTJa TI0Ka3aTeNb CTENeHH MEHbIe -4 Wi OOJbIIe WM PaBEH TOYHOCTH YHCIA. 3aMBIKAIOIIHNE
HYJIH YAQISAI0TCA, AeCATHYHAs TOUKA MOSABISAETCS TOJIBKO TOT/AA, KOTAA YUCIIO0 APOOHO;

- %G — ananor %g ¢ ucnonp3zoBanueM E BMecToO e.

Hacrpoiika tmHamMun4yeckux cBoicts I'J

K nuHaMuveckuM cBOMCTBaM TpaMUECKUX 3JIEMEHTOB OTHOCSTCS JUHAMUYECKas 3alMBKa, 3
BUJA JTUHAMUYeCKoll TpaHchopmaru (nepemereHie, MaciTabupoBaHie U BpallleHUe) U TUHAMUYEeCKUH
KOHTYD.

Junamuueckue cBoiictBa ['D, Kak M JAMHAMU3UPOBAHHbIE AaTPUOYTHI, HCIOJIB3YIOTCS JUIS
rpadu4ecKoro 0TOOpakeHUs 3HAUEHHUI apryMEeHTOB SKpaHa Ipu paboTe B peaJbHOM BPEMEHH.

JluHamMuueckue CBOICTBa HACTPaMBAIOTCS COOTBETCTBEHHO Ha BKJIagkax JIMHamMu4yeckas

3aJIMBKA (&' ), Aunamuveckuii Koutyp () u lunamuveckast Tpancopmanus ([ﬁ’) okHa CBoiicTBa
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o0BLeKTA.

Pa3melmienne KHONOK M HACTPONKa cOOBITHI HA NX Ha’KaTHe
[Tocne co3manust 5KpaHOB ISt KAXKJ0TO O0OBEKTA CO3/auM KHOTIKH Jist HaBuraiui B HMI.
Jns storo Bocmonbzyemcs JIK wbimm, BbiOepeM HKOHKY Tpadudeckoro snementa (I'D)

«Kuonkm» 2! 3arem pasMectuM KHONKYy Ha 3kpane HMI. Jlanee B aBTOMaTH4eCKH OTKPBIBLIMXCS
cBoiictBax ['D “Kuonku” — OcHoBHBbIE cBoiicTBa B 00macTu TeKkeT ykakeM TEKCT, pacIiojiaraéMblil Ha
KHoTKe. 3aTteM oTkpoeM BKIaaky [leiicTBue u menukom [IK B ob6nactu mousePressed B oTkpbIBIIEMCS
BBIMAJafOIEeM MeHI0 BbiOepeM myHKT IlepeiiTH Ha ’KpaH, B KOTOPOM YyKakeM, Ha KakOW OJKpaH
NEePeXOUTh B CIy4ae HakKaTUsl KHOIKH, KaK IOKa3aHo Ha puc. 28. KHomnka Oyzaer paboraTh B pexume
MPB, ecnu npoekT 3amycTuth B npodaitiepe. [lepexon Ha skpaH BO3MOKEH, €CIHM dKpaH, Ha KOTOPBIHA
HEePexoAT, COACPIKUT XOTs Obl OJMH apryMEHT.

[ M3 Shel Dig v[t vIs[E|E B 7 1
CeolicTES offeekTa x | Ea"

KHDI‘IKa Cnpaeka

ERLECS

| CeobicTED | 3HaueHHE | -~

m

Cotbmra
= mousePressed
MogTeepkaenqe  False

Curnan False

Mepeii Ha 3KpaH Ml WatinoHe) 3k panoE

53 3kpant -

" 123 Irpantiz ol |

Haeurarop npoekTa X

aexX o B g RS & E »
| E Pecypos! 2 | F= Kanans g

Puc. 28. 3amanue coObITUS IPU HAXKATUU HA KHOTIKY

[TonyuuBiuniics 3KpaH 1okazaH Ha puc. 29.

PBC-1 ; PBC-2

Puc. 29. Kpa PBCc pa3MeIJ_IHHLI/I KHOTTKAMH

Co3nanue rpagpuyeckux 00beKTOB
JlobaBum B cioii Pecypchl B HeoOXoauMmyro rpymiy Trpaduueckuii oObekT. [lobGaBienue
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rpapuueckux oobvekToB (I'O) onucano B myHkre 3.5.2.

Paccmotpum cosganue I'O Ha npumepe 3aIBUKKH C IPUBOJIOM.

B namem ciyuae no6aBum B cioif Pecypest B rpynny 3aaBuskku 'O u nepenMeHyeMm ero Ha
valve 2.

Pa3zmemenue I'D u I'O ananornyno pasmerenuto Ha skpane ['D u 'O u noapoOHO ommcaHo B
nyHkre 3.6.4.

Pasmectum I'D Knanan u Knonka.

Hnsa I'D Knanman 3aaqum cieayronme CBoMCTBa:

- Marepuan—Marepuanbi=30J10TO;

- ®opMma KnanaHa= i ;

- ®opma npuBoga= P .

Hns atpubyra LlBeT mpuBoAa 3agaAvM TUI JUHAMU3AIUMU Arg B auanasoHe. 3a1aJuM
npuBs3Ky arpubyta. st aroro JIK mbimm HaxkmeMm Ha kHOTKY B mojie IlpuBsizka [4]. B mosBuBmemcs
okHe j00aBuM apryMeHT CocTosiHMe 3aJBHM:KKH, KaK OMHCAaHO B MyHKTe 3.6.5. 3aiaguM JaHHOMY
apryMeHTy CBOMCTBA, Kak MOKa3aHo Ha puc. 30.

Mraa Trn TN paHHER
CoCTOAHME S a0 B HE M l'i'llN LISINT
Puc. 30. CpoiictBa aprymenTa I'D valve 2

[Tocne 3Toro HaxMeM KHOTIKY I'0TOBO.
Cozpaaum 5 nuanazoHoB. HactpouM ux, kak nokasano Ha puc. 31.
=1 AuanasoHe

+- Nuanason 00 D
+ NuanazoH 11
+ NanazoH 24
+- NuanazoH 4 4 I
+- NuanazoH 55

Puc. 31. JInamazons! nuHaMu3anuu s arpuoyTta LiBeT npuBoaa

Hns I'D Knonka 3agaauM cBOMCTBA, Kak MOKa3aHO Ha puc. 32.
!Text:T [CocToanue sapewxkud] OTepdsakp

=" Bug WHOME SLAK Arg B AManasoHe
MNpueazta CocToaHKE_3a0BMHEM
= [1anazoHe
HMcnonesosate pecypct Falze
+- N1anazoH 00 Otkpems
4 Nuanazod 1 4 3akpeme
+- Nanasod 4 B ApapuA

Puc. 32. Atpubyt Tekcr I'D Knonka

Hns xuonku 3amaaum coObiTue Ilepenarnh 3Havenme. Tumn nepenaun I[lpsimoii. B kadectse
npuBs3ku BbiOepeM aprymeHT Komanaa_ ynpasiieHUsi 3aJIBMKKOM, /111 KOTOPOTO 3aJaJM CBOMCTBA,
IIpeJICTaBJICHHbIE Ha pHC. 33.

Hraa Tun Tun gaHHbR
CocToaHWe_sagEM#EN [i]ll‘wl LISINT

F.omanna_ynpaenenka_saneuskobr g 0UT RE|USINT
Puc. 33. CsoiictBa aprymenTa I'D valve 2

[Tone 3navyenue 3a7a7UM paBHBIM 1, 9TO OyI€T COOTBETCTBOBATH CMEHE COCTOSIHUS 3aBUKKH.
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Ha puc. 34 uzo6paxen I'D valve_2 mocse BbIIIICONUCAaHHBIX ONEpalnii.

L

OTep/zarp

Puc. 34. I'D valve_2

Pasmectum coznannbsiii ['D Ha mabnone skpana PBC, kak onucano B nmyHkre 3.6.4. B Hamem
npumepe Ha 3kpane PBC nomkHO ObITh 9 yIpaBisieMbIX 3aIBHKEK.

[Tocne pasmemnienust aBoitHbIM Hakatrem JIK wmbimy BeI30BEM OKHO CBOHMCTB D valve 2.
[Tpussxem JUISL KaKI01 3aJIBUKKU aTpuOyThHI Cocrosinune 3aJBHKKH u
Komanna_ynpasiieHusi_3aIBUKKOH K COOTBETCTBYIOIMM aprymeHTam Ima0ioHa »skpaHa PBC
Cocrosinue_3aa_Ne u Komanaa_ynp_3aas_Ne (mog Ne moHMMaeTcst HOMep 3a/ABUXKKH).

KOHTI.)O.]'[])HI)IC BOIIPOCHI
1. Lenu pa3pabOTKH MHTETPUPOBAHHBIX CUCTEM YIIPABJICHUS
2. 3apaun pa3pabOTKH WHTEIPHUPOBAHHBIX CUCTEM YIPABICHUS
3. Bo3MoxHOCTH pa3pabOTKH HHTETPHPOBAHHBIX CHCTEM YIIPABICHUS
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JlaboparopHnas pabora Ne8 Pazpadorka ma010HOB IPOrpaMM HHTETPHPOBAHHBIX CHCTEM
ynpasJaeHHus

OO01me cBeCHUS O A3bIKaX MPOTrPAMMHUPOBAHUS

B mpomuoM 60ib1I0€ KOMMYECTBO SI3BIKOB IPOrpaMMHMPOBAHUS, CBS3aHHBIX C KOHKPETHBIM
NPOM3BOJUTENIEM U B TOW MJIM MHOM CTENEHHU yIOBJIeTBOpsoumx oommum crtangapram (DIN 19239, DIN
19237, DIN 40719 Part 6 and VDI 2880), mopoxmamno maccy mpooOiem. Bce 3To mpuBeno x
BO3HHKHOBEHHUIO Pa3HOOOpa3HBIX pelIeHHH. SI3bIKM MpOrpaMMHpOBAHUS peledHBIX auarpamm - ladder
diagram (LD), ¢dynknuonansHbIXx OJI0KOBBIX auarpamm - function block diagram (FBD) m cmmcok
UHCTPYKUUH - instruction list (IL) cdopmupoBamich MOCTENEHHO MOJA BIMSHUEM MHOTHMX YYaCTHHKOB
PBIHKA BMECTE C Pa3IMYHBIMM BEPCUSMU SA3bIKA MOCIEI0BATEIbHBIX (YHKIMOHAIBHBIX CXEM - sequential
function chart (SFC), takux kak Grafcet, GRAPH 5 and CSF to DIN 40719 Part 6. Tem He MeHee
AJIEMEHTHI SI3bIKA y Pa3HBIX NPOU3BOJUTENIEH OTIMYAIMCh, U BCETAa CYIECTBOBAIM MAaIIMHO3aBUCHMBIE
0COOEHHOCTH S3BIKOB, KOTOPBIE MPUXOINUIOCH YUUTHIBATH.

JUis Toro, ytoOBl PEIUTh 3Ty NPOOIEMY, MEXKIYHAPOAHBIH 3JIEKTPOTEXHUYECKUH KOMHUTET
(M3K, IEC) pa3paboTan craHaapT TEXHOJOTHUECKUX S3BIKOB NporpaMMHpoBaHus KoHTposuiepoB [EC
61131, TpeTbst 4aCTh KOTOPOTO OMUCKHIBAET SI3bIKK TTporpamMmmupoBanus [1JIK.

Mesxnynaponansiil crangapt IEC 61131-3 onucsiBaer cienyromue A3bIKH IPOrpaMMUPOBAHMUS:
a)rpaduuecKue S3bIKH:

1) mocnenosarenbubix QpyHKIMOHATBHBIX cxeM (SFC);
2) peneiinpix quarpamm (LD);

3) ¢ynxumonanbHbIX 6110K0BBIX guarpamm (FBD);
0) TEeKCTOBBIE SI3BIKH:

1) cnmcok mncTpykmwmii (instruction list - IL);

2) crpykrypupoBanHbiii Tekct (Structured Text - ST).

CuHTakcHuc 3THUX SI3BIKOB JeTanbHO omnucaH B crangapre IEC 61131-3, tak 4To monb3oBaTelb
HallIeT OJIMH U TOT K€ CHHTAaKCUC BO BCEX MakKeTax, MOJJAEePKUBAIOIIMX 3TOT CTaHAapT. I'paduueckoe
NpeCcTaBICHNEe NPUKIIAJIHBIX POTPaMM - 3TO TUIIMYHAsE 0COOEHHOCTh nporpammuposanusi PLC. B to xe
BpEMsSI TEKCTOBbIE SI3bIKM IIMPOKO HCIONB3YIOTCS JJIsl MPOrpaMMHPOBAHUS KOMIBIOTEPOB. SI3bIKK
IpOTrpaMMHUPOBAHU ONPE/IeNICHbI B CTaHAApTe TAKUM 00pa30M, YTO JOMYCKAIOT Pa3paboTKy MPHIOKEHHS
HAa CMECH 3THUX fA3BIKOB, KOTOpasi BIOCIEACTBUU COOUpAETCs B €AMHYIO HCIIONHIEMYIO IporpamMmy. Kpome
TOT'0, CTAaHAAPT OTKPHIT ISl UCIIOJIB30BAHUS JPYTHX S3bIKOB IPOTPaMMHUPOBAHUS.

B Trace Mode nmeroTcst cienyromnye s36IKH IpOrpaMMHUPOBAHMUS:

a) ST-nporpamma;

0) SFC-auarpamma;

B) FBD-n1unarpamma;

r) LD-auarpamma;

1) IL-nporpamma.

[Iporpamma Ha s3eike ST mnpeactaBisier coOOW TMOCIENIOBATEILHOCTh MPEATOKCHUN WIIH
BbIpakeHUH. S3bik ST moxok Ha s3bIK porpammupoBaHus C++, mo3ToOMy JUIsl IPOTPaMMHUPOBAaHUS Ha
ST HeoOX0aMMO 3HATH CUHTAKCHUC SI3bIKa CH++.

Azpik SFC no3BossieT co3aaBaTh NPOrpaMMbl B BHJIE aIropuTMa, cocrtosuiero u3 SFC-maros u
SFC-nepexonos.

FBD-nporpamma npezcrasisieT co00i HEMouKy (IuarpamMmy) Mmocie1oBaTeIbHO BBITOTHAEMbIX
GyHKIIMOHANBHBIX OJI0KOB. Y 100cTBOM co3fanuss FBD-nporpamMmsl siBiisieTcss MCIOIb30BaHHE TOTOBBIX
0710KOB (BBIOOD M3 CIMCKA) M HATJISAHOCTh OTOOPa)KEHHsI CO3aHHON MPOTPaMMBI.

LD-nporpamma  mpeicTaBisieT  co0OW  auMarpaMMy — MOCJIEAOBATEIbHO  BBIMOJIHAEMBIX
¢dyHkunoHanbHbIX OnokoB. Ilporpamma Ha s3bike IL mpexacraBiser co0oil MOCiENOBaTENBHOCTh
MHCTPYKUMH acceMOJepHOro Tuma, HO 0e3 OpHeHTallMd Ha KOHKPETHYI0 MHUKPOIPOLIECCOPHYIO
apxuTeKTypy. S3biku LD 1 IL 0THOCAT K HU3KOYPOBHEBBIM SI3BIKAM.



106

JTtanel pa3padoTKu mWAadJI0Ha POrpaMm

OcHoBHBIE 3Tanbl pa3padboTKU M1a0JI0HA TPOTPaMMBI:

- co3/1aHue 1mabdaoHa MPOrpaMMBbl;

- CO37JaHKe apryMEHTOB 11a0JI0OHA TPOTPaMMBI;

- BbIOOp s3bIKa MPOrpaMMMPOBAHUS M CO3/aHUE TMPOrpaMMbl Ha BBIOPAHHOM  SI3bIKE

IPOrpaMMHUPOBAHNS;

- KOMIIWISLYS U OTJIAJKa IPOrPaMMBL.

Kak u B cimyyae ¢ 3kpaHaMu, JaHHbIE 3Tallbl MOTYT BBINOJIHATHCA B JIFO00M MMOCIEA0BATEIBHOCTH.
Taxoke B 110001 MOMEHT MO>KHO BEPHYThCSI K JIIOOOMY ATaIty.

PaccmoTrpum pa3paboTky mabioHa mporpaMMmbl Ha HpHUMEpPE NPOrpaMMBbl  YIPaBIICHUS
3aIBUXKKOMN.

Co3nanue madJI0Ha NPOrpaMMbl

[Tpomomxkast pa3pabOTKy MpPOEKTa, CO3AaTUM INAOIOHBI mporpamMM. UToObI 1006aBUTH IIa0JIOH
IporpaMMel, B JIeBOM OKHe HaBuraTtopa npoekrta JIK Beioepem cioii LlladioHbI_nporpamm, no mesdKy
1K BBI30BEM KOHTEKCTHOE MeHIO U BbiOepeM Co3nath komnoHeHT—IIporpamma. KonTekcTHOe MeHIO

MoKa3aHo Ha puc. 35.
|

= =
Weishitris iy |ﬁ Cosnare komnodedt  + |53
M WatnoHs_ak %@ CosaaTe rpunmy T

Mporpararaa

Puc. 35. Coznanue mabioHa nporpaMmbl

Ha3BaHnue mporpaMMmbl MOYKHO MEPEUMEHOBATh. /[ 3TOro, BBIAEIMB CO3/IaHHBI KOMIIOHEHT
JIK, n3MeHuM €ro uMs Ha HyKHOE.

[lepeumenyem nporpaMmy Ha YnpaBJieHHe 3aBHKKOMH.

Jnst ynobcTBa co3nanHble MIa0J0HBI TPOTPaMM MOKHO TPyHIupoBath. st 3T0ro HeoOXoaumo
[IK wmpimm Ha cnoe Illad/ioHbI_mporpamMm BbI3BaTh KOHTEKCTHOE MeHIO u BbeIOpath Co3aarth
rpynny—I'pynna. ['pymnmbsl MOKHO Take cO31aBaTh BHYTPHU APYTHX IPYIIIL.

Co3nanne apryMeHTOB 1a0JI0HA IPOTrPAMMBI

B cooTBercTBMM C TEXHHYECKHMM 3a/laHUEM Ha IPOEKTUPOBAHHWE HEOOXOJMMO HA3HAYUTh
apryMeHTbl mabjoHy mnporpammsbl. Jlns storo aBoiHbIM memukoM JIK Ha co3manHOM 11aGiione
IpOrpaMMbl OTKPOEM OKHO pEJaKTopa INabJOHOB Iporpamm H, BblaenuB JIK NyHKT AprymeHTsl,
nepeiiieM B TaOMMuUHBIA pemakTop apryMeHToB. Co3ganuM apryMeHThl Jjsl JaHHOTO IIa0ioHa
MPOTPaMMBbI, KaK OMMUCAHO B MyHKTE 3.6.5.

ApryMeHTsl, ansi KOTopbiX 3amaH Tun IN, He OyAayT MEHATbCS B pe3yJbTaTe BBIMOJIHEHHS
IPOTrpaMMBbl, JaXe €cld B Nporpamme OyAyT HPUCYTCTBOBATh omepanuu npucBoeHus. Ilostomy s
apryMEHTOB, 3HaY€HHE KOTOPHIX OyJeT 3a7aBaThes B mporpamme, Heodxoaumo 3anath Tun IN/OUT unu
OUT.

B FBD-nmuarpammax apryMeHTBI, TUIT KOTOPBIX 3a7aH 3HadeHreM IN, MOXHO IIpuBsA3aTh TOJIBKO
ko BxojgaMm FBD-0nokoB; 3HauenneM OUT — k Beixomam FBD-6okoB; IN/OUT — ko BX0oJaM U BeIXOJaM
FBD-6110K0B.

Ha puc. 36 mpencraBieHsl HEOOXOIUMBIE apryMEHTBI, CO3[AaHHbIE Ul I1a0JIOHA MPOrpaMMbl
YnpasJiieHue_3aJBHKKOH.
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Ianm Trax

THII X aHERX

;Kama}m & _ ¥IIDAEBISHMA l—JLTjIH,-‘ ouT T.TS INT

CocToRMEIMe SanEMCHEM & ouT

SEMPHTR l—b auoT
OTHpPHTER l—b auoT
LEapHMA lﬁIH
OrepeETAa |i1 IN
SampRETa |i1 IN

T.TS INT

RYUSINT
RYUSINT

Pa3paborka nporpammsl
ITocne OMpCACICHUSA BXOAHBIX MW BBIXOAHBIX APTYMCHTOB IIPHUCTYIIMM HCIOCPECACTBECHHO K

Puc. 36. AprymeHTsI IporpaMMbl Y IpaBjieHHe _3aABUKKOMN

B ntaHHOM mpumepe paccMOTPHUM HaMCaHUE IPOrPAMMBI Ha A3BIKE IPOrpaMMHUpoBanus ST.
Hns sroro Beigenum JIK uMs co3gaHHOro mraGioHa HMporpaMMbl M B TOSBUBLIEMCS JHAnore
BbIOOpA sA3bIKA MMporpaMMupoBanus ykaxem ST nmporpammy, kak nokasaHo Ha puc. 37.

I Bwibop Azbica [porpaisspoeanKa

(=) 5T nporparra
() SFC auarpanitda
() FBD auarparama
() LD auarparraa

) IL nporparra

BrifepuTe ASbIk NPOrPaMMWPOEAHHA SYHKLLAK:

X

| Crpaeka | [ TMpHHATE H OTMeHa ]

Puc. 37. OxHo BbIOOpa sI3bIKA TPOTPAMMUPOBAHUS

I[Tocie BbIOOpa sI3bIKA MPOTPaMMHPOBAHHMS TOSIBIISICTCS] 3aTOTOBKA MIPOTPAMMBI, TIPEICTaBICHHAS
Ha puc. 38. [Tocne kmoueBoro cnoBa PROGRAM unyT 00bsBICHUS apTyMEHTOB IPOTPAMMBI.

Texcr,

BBIZICJICHHBIA  CEPBIM  IIBETOM,

HENb3sl PEelaKTUPOBATh.

Janubrii 610k Oyner

aBTOMAaTHYECKH OOHOBIISTHCS npu HOGaBHeHI/IH, N3MCHCHHU HUJIU YAAJICHUU apTyMCHTOB.

PROGERY

VAR THNOUT EoMamna yIIpaEIIeHMA
TAE OUTPUT CocToRHME & EROKRM
VAR OUTPUT Zampurs @ WUSINT; END VAR
VAR OUTPUT Orekpure @ WSINT; END VAR

VAR INPUT Arpapma : WSINT: END VAR
TAE INPUT Ormxpura : USINT: END VAR
VAR INPUT Sawpura : USINT; END VAR

END PEROGERM

Puc. 38. 3aroroBka mporpaMMsbl

Tekct mporpaMMel 3aHOCUTCS B Oeloe moie.
B TRACE MODE 6 onpeznenensl cieayoolie oneparopsl, odpasyroue npeagoxenus ST-

IIPOTrpaMMBI:

: USINT; END VAR
: USINT; END VAR
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— repeat;

— for;

— break;

—  exit;

— continue;

— goto.

Takxke mNpU HAMHCAHWUW TIporpaMMmbl Ha s3bike ST MOXKHO WCIONB30BaTh CHMBOJIBHBIC
OTepaTopPhI:

— apudMeTHdecKue oneparops (+, -, /, *, %, mod, **);

— mobuTtoBbIe oneparopsl (&, |, *, xor, ~, <<, shl, >>, shr, rol, ror);

—  OMepaTopsl CpaBHEHUSA (==, |=, <>, <, >, <=, >=);
— Jnoruyeckue omneparopsl (||, &&, !, or, and, not);
— omeparopbl IpUCBaUBaHUA (=, :=).

[TonpoOHOe omMcaHKME BBINIENEPEUNCIEHHBIX ONEpaTopoB MOXHO HalTH B crnpaBke TRACE
MODE B pazgene IIporpammupoBanne aaroputmMoB—>Onncanue sisbika Texno ST—>Omnepartopsl
si3bika Texno ST— Onepatopsl Texno ST.

Tekct nporpamMMbl YmpaBjieHHe 3aJBH/KKOH, a TakKe BC€ OCTajJbHbIE pa3padOTaHHbIE
1a0JIOHBI TIPOTPAaMM TIPE/ICTaBICHBI B IPUIIOKEHUH E.

OTaaaka nporpamMmMbl
O0mme cBegeHus

CpencTBa OTIaJKM BKJIIOYAIOT B Cce0sl HECKOJIBKO PEXHUMOB HENPEPHIBHOIO U IOIIArOBOTO
BBITIOJIHEHHUSI TIPOTPAMMBI C BO3MOXXHOCTBIO YCTAHOBKHM TOYEK ocraHoBa. Jlysi 3amycka TpeOyemoro
peKuMa OTJIaZIKU MOXHO UCIIOJIb30BaTh KOMaHbl MeHI0 IIporpamma riaBHOro MEHIO MM aHAJOTMYHbIE
KOMaH/bl TaHEIM HWHCTPYMEHTOB oTianuuka. [lnsg BbIBojga CIy>KEOHBIX COOOIIEHMH OTJIaguuKa U
KOMITMJISITOPA MPEYCMOTPEHBI CIIEIMaIbHbIE OKHA.

OTtnagka mporpaMMbl BO3MOYXHA TOJIBKO ITOCJIE €€ YCHEIHON KOMITUIISALIUY.

B NIMCTHHIE TEKCTOBBIX HPOrPaMM TOUKa OCTaHOBA 00o3Hauaetcs 3Hauxom @. TIpu momarosoii

OTJIadKe TGKYHlHﬁ mar 0603_HaqaeTc;1 3HaAYKOM h, KaK IIOKa3aHO Ha puc. 39,

h— | if(Cocrorme =zZame S==CocroRmme oTrp) THEN
¥porers_ PEC=¥porens_PEC-IIpmpocT;
end if:
. ¥poreHs paznerna daz PEC=Vporens pazgerna daz PEC-IIpmpocT;

¥porens PEC=¥popems PEC-IIprpocT;
Puc. 39. Ilporpamma B pexume OTJIAIKH

B nporpammax, 3agaHHBIX B TpadUuecKoM BUE, 3aKIaJK{, TEKYIIUH IIar ¥ TOYKH OCTaHOBA
0003HAYaIOTCsl COOTBETCTBYIOIIMM IIBETOM, KaK MoOKa3aHo Ha puc. 40.

Puc. 40. FBD-auarpamma B peskume OTIIa K1

IlaHeb HHCTPYMEHTOB OTJIAAYUKA
Menro IIporpamma riiaBHOrO MEHIO M MTaHEJIb HHCTPYMEHTOB OTJIaIuMKa COEPKaT CIEAYIOIINe
KOMaH/Ibl JJIS1 3aIyCKa TpeOyeMoro pexxrMa OTJIa K M HACTPOWKH MapaMeTPOB PEIaKTOPOB MPOrpaMM:
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E - kommunsanus (F7) — 3aIyCTHTh KOMITHIIALMIO IIPOrPAMMBI;
- YCTaHOBWTH/YHaIUTh TOYKy ocTtaHoBa (F9) — ycraHOBHTBH/yJamuTh TOUYKY OCTaHOBA
IPOTPaMMBlI;
- yaanuTh Bce Touku octaHoBa (Ctrl+Shift+F9) — ynanute Bce Touku ocTaHOBA IPOTPAMMBI;

A ctapt (F5) — 3anmycTuTh BBINIOJIHEHUE IPOrPaMMbl B HEIIPEPHIBHOM PEKUME;

A% - pemonnaTe 10 kypcopa (Ctrl+F10) — 3amycTUTh BHINOIHEHHE HPOrPAMMBI B HEIPEPHIBHOM
peKuMe 10 TeKYyILIEeH MO3UIMU Kypcopa;

o - TpaccupoBka (F11) — 3amycTuTh nomaroBo€ BBIIIOJIHEHUE IMPOIPaMMBbI C IOIIArOBBIM
BBINTOJIHEHUEM BBI3bIBAEMBIX (DYHKIIHIA;

% - war (F10) — 3amyCTHTh MOIIArOBOE BHINOJTHEHHE IPOrPAMMBI C BBITIOTHEHHEM BEI3HIBACMBIX
(GYHKIUH B HEMIPEPHIBHOM PEKUME;

{¥ - BeiiTy w3 Qymkmum (Shift+F11) — BBIONHMTL TEKYIIyIo (YHKIMIO/IPOIpaMMY B
HENPEPBHIBHOM PEKUME (JOCTYITHO B PEKUME OTIAIKH);

T _cron (Shift+F5) — BbIfTH U3 pexuMa OTIAIKH;
- mocMoTpeTh 3HaueHue nepemeHHoOM (Shift+F9) — orkpeite amanor beicTpbiit mpocMoTp
(IOCTYIIHO B peXUME OTIAAKH);
- IEPEMEHHBIE — OTKPBITH/3aKPBITh OKHO ITEPEMEHHBIX;
- CTEK — OTKPBITH/3aKPBITH OKHO CTEKa BBI30BOB (DYHKIIUA;
[ - coobIenns — OTKPHITE/3aKPEITH OKHO COOOIICHMI KOMITHIISTOPA H OT/IaIUUKA.
OKHO pocMOTpPa NMepeMeHHbIX
J/laHHO€ OKHO BKJIIOYAaeT B ce0s B BHUJAE BKIQJAO0K 5 OKOH IPOCMOTpa TEKYLIMX 3HAYEHUN
MEPEMEHHBIX U MOKa3aHo Ha puc. 41.
B okne JlokajabHbIe 0TOOpaxarTcs MEPEMEHHbBIE TEKYIIETO TPOrPaMMHOTO KOMITOHEHTA.
B oknax Aprymentsl, I'1o6anbubie 1 Tekymas cTpyKTypa oTOOpa)KaroTCs COOTBETCTBEHHO
apryMeHTbl, II100alIbHbIe IEPEMEHHBIE U IEPEMEHHBIE O0BEKTA.

Ma Tun gaHHel: | decAtuydos | WectHaguatHpkyHos | JEoMYHOE
CocToanye_zaas_1 USINT I TEH#00 200000000
CocToAHWe_sane 2 ISIMNT 0 T6H#00 2800000000
CocToaHWe_zane 3 USINT 1] T1EH#00 200000000
CocToAnwe_zane 4 SIMT 1] T1EH#O0 2R00000000
CocToadye_sans_5 USINT I TEH#00 200000000
Ypoeere_PBEC REAL 1] TE#O00000000 ZRH00000000000000000000000000000000
Ypoeere_pazaena_oas_PBCREAL I TEHOO000000 2H00000000000000000000000000000000
CocToArwe_zane B SIMT 1] T1EH#O0 2R00000000
MpupocT REAL 1 TE#00000007 2H00000000000000000000000000000007
CocToAHWE_OTkEp ISIMNT 1 164801 2800000007
CocToAHWe_zane 7 USINT 1] T1EH#O0 200000000
CocToarwe_zane 8 USINT 1] T1EH#00 200000000
CocToAnue_sane 9 SIMNT 0 16H#00 2800000000
CocToAnqe_sane 10 ISIMNT 0 T6H#00 2800000000

NokaneHee [ nofaneHels Tekywan cTpyYkTYRa Mpocrorp

Puc. 41. OxHO nepeMeHHBIX

ITpu momaroBoi oTiaake nmporpaMmel B okHax JlokajabHble 1 I'J100ajbHBIE MOKHO BPYUYHYIO
3a7laTh 3HAUYEHUs NEPEMEHHBbIX (A7 NMepexoa K 3aJaHUI0 3HAUEHUs HYKHO ABakAbl Haxath JIK B mone
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3HAUEHUS WM BBIIOJIHUTE KOMaHLy MWM3MeHHUTh 3HayeHHe W3 KOHTEKCTHOIO MeH0). Jlnd
BOCCTAHOBJICHUS! 3HAYEHWW apryMEHTOB I10 YMOJYAHWK) KOHTEKCTHOE MEHIO OKHa APryMeHTbI
COJIEP’)KUT KOMaHJIbI © BOCCTAHOBHTD 3HAYEHHE 110 YMOJTYAHHUIO U % BocCTaHOBHTL Bee 3HAYEHUS
0 YMOJIYAHHIO.

B okne IIpocmoTp oTOOpakaroTcsi IepeMEHHbIE U BBIpAaXXEHUs, 3aJaHHble MoJb3oBareneM. [1o
YMOJYaHHIO OKHO IycToe. CIMCOK MEPEMEHHBIX M BBIPAXKEHUN AJI MPOCMOTpa 3aJaeTCsi C MOMOUIbIO
quanora beicTpbiii mpoecMoTp. KoppekTrpoBaTh CIMCOK MOXXKHO B CaMOM OKHE € IOMOUIbIO KOMaH]
KOHTEKCTHOTO MEHIO, KOTOpO€ BHIBOAUTCS Ha KpaH npu Haxatuu [1K B ob6mactu okHa. MeHI0 comep uT
CJIEIyIOIINE KOMaH/bI:

BceraBuTh — 100aBUTH CTPOKY B CIIHCOK;

Yaaauth — yJanuTh BBIJCIEHHYIO CTPOKY U3 chucka (aHajor HaxkaTus kiaBumu Del Ha
KJIaBUaType);

ITepenMeHOBATBL — pEJAKTUPOBATh BBIIEICHHYIO CTPOKY CIIMCKA.

KoMnuasiuust nporpammsbl

[lepen oTnaakod M BKIIOYEHHEM B COCTaB MPOEKTa pa3pabdOTaHHbBIM MAa0JIOH NpOrpaMMmbl
HEOOXOMMO CKOMIMJIUPOBaTh. [l 3TOro MCHoOIb3yeM MKOHKY EY pa manenn UHCTPYMEHTOB WJIN
Ha)kUMaeM (yHKIMOHAIBHYIO KiaBumry F7. Pe3ynmpTaT KOMOMISIMM TTOKa3bIBaeTCsl B OKHE BhIBOL,

KOTOPOE MOXKET OLITH OTKPBITO C MMOMOIIBO MKOHKH Ha MaHEJIN MHCTPYMCHTOB MO0 U3 OCHOBHOTO
MEHIO MHTETPUPOBAHHON Cpebl pa3pabOTKH, Kak IMOKa3aHO Ha pHc. 42.
Bua | OkHo Cnpaeka
MaHenu 3
I Hagurarop npoekTa

- Ctpoka cTatyca

fd MMepererHse

Tl Crek seizoeoE

Manmurpa FBD Gnokoe
1

Puc. 42. Bxitouenue okHa BbIBO/ M3 OCHOBHOT'O MEHIO UHTETPUPOBAHHON CPEJIbI

B Hamiem ciyyae naHHOE OKHO COAEPKHUT COOOIIEeHHE OO0 YCIENIHOM OKOHYaHWH Ipoliecca
KOMITWJISILIUM, YTO MOKa3aHOo Ha puc. 43.
b8 TRACE MODE Scrpt Compiler +6.05

Ynpagnenue_PBC_T1#1.tmz compiled successfully

F.ormnAuLMA Ornagka

Puc. 43. Pe3ynbraT koMmnuisiiuu B okHe BeiBojg

Y371 npoekTa U 6a3bl KAHAJIOB
[Tocne pa3paboTku 111a0JIOHOB 3KPAaHOB U MPOrpaMM HEOOXOJIMMO CO31aTh y3ibl poekta APM,
UL KOTOpOro B JanbHeimeMm Oynem GopmupoBarh 0a3bl KaHAJIOB, WCIONB3YS MEXaHHU3M
aBTOIIOCTPOCHHS. ABTOIOCTPOCHHE MNOAPOOHO omucaHo B npuwioxkeHuu [. [IpoBexgem BbIOOp cios
Cucrema memykom JIK mprmm. [lanee ¢ momompio 1K coznagum yzen MPB nnss APM kak moka3aHo Ha
puc. 44. Onucanue y310B npoekra B TRACE MODE onucano B npunoxenuu B.
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: ||

g Cosnare yzen 3 & RTM

i R .

i £ OmenuTe [ChilvZ) ?,E MicroR T
@t Heroy & Logger

K.onupogare [Chil+C)
Ty Butin. fm EmbeddedRTM

[NepeutEHOESTE. . B MarnoR TH

T CucTe

¥ | .
-~| CeofcTea .
s Conzole

ﬁ EmbeddedConszole

Puc. 44. Coznanue y3na MPB mis APM

B pesynbrate BBINONHEHHBIX AeiicTBUl B cinoe Cucrema OyaeT cO3[aH y3en MPOeKTa, Kak
MOKa3aHo Ha puc. 45.

Hagurarop npoekTa

@ - x| By 1 o B2 4 B o

% Fecypchl wi FTH 1

LUl afnoHE_nporparde
L a8 noHE_3KpaHoE
LUl afinoHeI_aoKytEeHTOE

W atnoHe_ceaser_c_CHEL

CucTemd

O WSS

T omd ATM_T
B WoToummem/ T puemHIkM

-
% BHANMOTER_KEOMNOHEHTOE

Puc. 45. VY3nbl npoekTa B HABUraTope IpoeKTa

Ilepeumenyem ero B LIITITH-8.
Buytpu y3na npoexra IIIIITH-8 npucyrcTByet rpynna kaHanos Kanasbl, 4To I0Ka3aHO Ha puc.
46.

= 525 Cuctena

Puc. 46. Cnoit Cucrema

[lepeumenyem sty rpynmy B HIIIIH-8. B 5310l rpynmne kaHajloB co34aJuM €€ HECKOJIBKO
rpynn A Kaxjaoro crpykrypHoro anementa L{ITITH-8, kak nokazano Ha puc. 47.
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5 52 Cuctema

= wd UNNH-E
= [E unnH-a
I:E OcHoBHOM 3 KpaH
" I:E PezepEyapHeIi napk
F= PBC-
[= FBC-2
T [= Tewmueckan HacocHan
= 3H1
= 3H-2
= 3H-3
= 3H-4
[= 5
= 3H-6
= 7
= 3H-8
= 3H9
[= EO13
I:E CenapaTopel
Puc. 47. I'pynnsl kananoB s y3naa LITTTTH-8

C nomouipr0 MKOHKH ] CO3/1aJUM JIOIIOJHUTEIBHOE OKHO HAaBHUTraTOpa MPOEKTa U OTKPOEM B
BepxHeM okHe ciioi IllabsoHbl 3KpaHoB, a B HWxHeM — rpynny komnoHeHToB LIIIITH-8 BHOBB
cosnanHoro y3i1a APM HIIITH-8, kak noka3aHo Ha puc. 48.

3atem, Boimensis JIK maGmonsl skpaHoB u yaepkuBas JIK, meperammum ux B rpynmbl y3ia
IIIITH-8 metonoMm drag-and-drop. Pe3ynbrar BINOIHEHHS ONEpaliiy OKa3aH Ha puc. 49.



113

+ s
@) Pecypcel OcHOBHODE MEHID
* Ll afinoHBL_Nporpardta
- - 54 PBC
m lll afinoHel_3kpaHoE 0
3H eHewHERH Nepek.avkM
% Wl afinoHB_AokYMEHT R
C
% W atinoHe_ceAsel_c_CHEN EL13
[= Basa_kaHanos B Trena
5% Ducrema 3H BHYTpEHHEI Nepek.adkM
* i LNNH-3
= U v E Cenaparop
£ >
Wl afinoHel_akpaHos [ dadaose: 3xpanos )|
e e =
% Wl atnoHel_ceAzes_c CHE ad LMOHS
I:E Baza_kaHanoe
= EEf CHETEMA
=" md UMNMNH-2
= B unnH-a

[E CcHOBHON 3KpaH

2 I:E PezepeyapHEIN Napk,

F= PBC-1
= PBC-2

s I:E T e¥HMYECK 3R HACOCHAA

= EN13

I:E Cenapatopel
Puc. 48. Y3en RTM _1 ¢ co3gaHHbIMU rpynnaMu

CrnenyromuM maroM pa3padOTKH MPOEKTa CO3AaJUM KaHAIbl M0 apryMEeHTaM pa3pa0OTaHHBIX
mabsoHOB AKpaHOoB. [[ns sToro Boiaem B rpynmy kaHaaoB APM — y3ma IIIII1-8 PBC-1 u BbI3OBEM
cBolicTBa KaHana kinacca BeizoB PBC-1:1, kak moka3zaHo Ha puc. 50.
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=r=eeTE AT TS =
@ Wl atnoHel_ceazei_c_CHE %‘3 FBL-
I:E Basza_raHanoe
52 Cuctema
mi UNNH-8
F= LNMH-8
I:E [ cHOBHOMH 2 KpaH
I:E PezepsyapHEl Napk.
| [2 PBC
'[E FEC-2

Puc. 49. Co3znannsiii sxpan B rpynne PBC-1
|

CoznaTe KatnoHEHT 3

Cosnate rpynny 3
Coznate no watnoHy...

HH1yTo#MTE

OrrenuTe [Chl+)

w oY Xee &

Eomvposats [Chil+C)

MNepefTy No BRIZ0EY BHUS

[
=

E PeaakTuposath
E PepnakTupoEaTe WatnoH

[EepEMMEHOBATE. ..
| j CeoicTEa

Puc. 50. Bp13oB koHTEeKCTHOTO MEHIO 3kpaHa PBC-1:1

§o—

ITepeiinem BO BKIaaKy AprymeHTsl, BoiieuM JIK mepBeiil apryMeHT U ¢ moMouIbko mmemuka JIK
MBILIM HA MKOHKE Y8 CO3/[aiiM KaHAIBI B BBIOpAaHHOU TPyIINe U aBTOMATUYECKU CBSDKEM MX aTpUOYTHI C
aprymeHTaMu 1a0ioHa »3kpaHa. JlaHHas omepanusi Has3bplBaeTCsd aBTOIOCTPOEHUEM  KaHAJIOB.
ABTONOCTpOEHHE MOAPOOHO OMMCAHO B MpHIOKeHUU [. Pe3ynpTaT ero BBINOJIHEHUS MPEACTaBICH Ha
puc. 51.

Jo 3ananus nHGOPMAITMOHHBIX TOTOKOB MEXK/1Y Y3JIaMU MPOEKTa MPOBEAEM HACTPOHKY apXuBa U
oTuera TpeBor B APM.

Crnenyromum maroM OyAeT co3JaHue nporpamMm mo mabnoHam. Jljis 3TOro aHaJOTUYHO
CO3JIaHHMIO SKPAHOB IO MIA0JIOHY HEOOXOJMMO OTKpPBITH JBa OKHA HABUraTopa. B omgHOM W3 HHMX Hal0
BbIOpaTh cioil Illad/ioHbI_mporpaMmsl, B APYyroM - HEOOXOAUMYIO TPYMITy KaHAJIOB, KaK MOKa3aHO Ha
puc. 52.
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LY Wrooprauma | Frarw | AprymenTel | ATpudumel

il 3 m B &%’ dh v i
Hria Tun TunAaHHBN | JHEYEHUE N0 YHOMMEHMIO MpEAzHa aaru | Mpyne
TwapocTaTusectos_faenerie_ata PBC 1 &]\N HEAL %Fmpoc‘ra‘rwecme : naeaenue_ana_PBC_1:PeantHos sHaverue [Cuerema RTM_T PBC)
Temneparypa_PBC_1 &]\N HEAL OF Temneparypa PBC_T:Peanetoe sHavenwe (Cverema RTM_1 PBC-1)
Naenere_razosof_wansy PEC_1 [i]\N HEAL 0; Daenerme_razoeoi_wanku_PBC_T:Peanenoes sHavenue (Cucrema RTM_1.PECT)
Yposene_PEC_1 &]\N HEAL OF Ynoees_PBC_1:Peantos sHaverme (Cuctena RTM_T PRCA)
YposeHs_pasiena_as &]\N HEAL OF YYpoBe,_pasaena_wazPeanchoe shaverie [Cucrema RTM_1.PEC)
Mepexaia_eoae_us_PEC_T [i]\N US\NT 0 NP
3anonHerue_PBC_1_suakocTeio &]\N US\NT 0 NP
Mepexadwa_Hegry_wa FRC_1 &]\N US\NT i NP
Janewnrka_2_PBC 1 ﬂi\N!DUT US\NT 1 NP
Japewenra_1_PBC_1 ﬂl\NIDUTUS\NT 1 NP
Janewenra_3_FBC_1 #hmaut US\NT 1 NP
Janewnra_d_PBC_1 ﬂi\N!DUT US\NT 1 NP
Japewenra__PBC_1 ﬂl\N!DUT US\NT 1 NP
B 3anewia_B_PBC_1 ﬂi\N!DUTUS\NT 1 NP
bl Janeinika_7_PEC_1 Hmoutfusmr NP
E Janevenra_f_PBC_1 ﬂl\N!DUTUS\NT 1 NP
.: Janewenra_3_PBC_1 ﬂi\N!DUTUS\NT 1 NP
68 336 10 FBC_1 EJ;‘]]\N!DUTUS\NT 1 NP
:' [pEBsILEHHE_YDOBHA_HEdTH &]\N US\NT 0 NP

=
=

Puc. 51. Aprymentsi 3xpana PBC-1

3areM, Beinenss JIK mabionsl nporpamm u yaepxkuas JIK, meperamum ux B HEOOXOAMMBIE

I‘pEHHI:I ésna LITITH-8. Pe3iHI>TaT BBIIIOJIHCHUS oneﬁamm HﬁeﬂCTaBﬂeH Ha BI/IC. 53.

L= IR T BE RS A B
¥ @ Ll aBnoHE_Nporpardd
Iz7) FEC
= &2 Vs auma
l#7/ PEC
&7 3anemra
l;j Cenaparop

M8 WatinoHb)_5kpaHoE

3anonH_pes

3anonHenwe PEC FED

2 WatinoHs_aokymentos

Il a6 noHe_nparpatdtd. et aumsa, PEC
= BEs Y
“—‘Ef Cucrena %,: FBC &F YpoEeHe_pazaena_tas
wf UMNMH-A
¥ [E unnH-8

a,: [MapocTaTHYECckoe_agneHHE OHA %C 3anonH_pesx22

Terneparypa Mbaurauma PBC; 23
[E OcHOBHOM 3KpaH IaF PaTR %I:

= [E PesepeyapHLIl napk a,: LaBneHue_razosoi_WwankK

[E FBC-1 laF YpoeeHs

= PRC.Z b

Cucrera LLNTMH-E.UMMNH-8 PezepeyapHes napk. PEC-1
Puc. 52. OxHO HaBHTaTOpPa JI0 BBHIITOJHEHUS ONEPAIHH

3areM Ui KaKJ0W IPOrpaMMbl BBIITOJIHUM IPUBSI3KY aTpUOYTOB KaHAJIOB K apryMEHTaM.



Hagurarop npoekta
R R RS e s
= L afinoHE_nporpardra
l#7 PBC
= &2 Wramurauma

&) PBC

&2 Janevra

Ej Cenapatop

M WatnoHe_skpaHos

MrauTauma PEC

JanonH_pes

3anonHenwe PEC FED

= 1l 2B anus amcimasorae

< *

Il a6inoHe_nporpatard. Msravurausa. PEC

= BEs
2 Cuctema FRCA a': HpoeeHs_pazaena_gas

= ud LMNH-E
[= LNnH-8

[ HAPOCTATMYECKOE_EENEHME_IHa
Terneparypa
I:E CcHOBHOM 3 KpaH

B [E PesepsuapHeii napk HaEneHHe_rasos0f_LWankd

[= PBC-1

F= PRC.2 b
Cucrema UMMNH-8.UMMNH-8.PezepeyapHeni napk. PEC-1

HpoeeHe

B,
£y
o,
B,

Puc. 53. OkHO HaBHTraTOpA MOCIIE BHITOIHEHUS ONIEPALUN

g sroro BoiineM B rpynmny kaHanoB APM — ysna INIIIIH-8 PBC-1 u BhI30BEM cBoiicTBa

.":".BTF“ amrim s DOCAF

g Cosname komMnoHeHT b
%C Wt ﬁ Cosnare rpynny b
Cosnare No WatnoHy, ..
Hoame

HHMTOHMTE

T

K.onupoeate [Chrl+C]
[l TEpEATH NO BRIS0EY BHS

@ PenakTupoBate
E PenakTHpoBaTe WwatnoH

[eperMEHOEATE. ..

| 2| CeolcTea

1
Puc. 54. BbI30B KOHTEKCTHOTO MeHIO niporpammsel «ABToMarusanus PBC:15»

[lepeiinem BO BKIaaKy AprymMeHTbl. 3ateMm [BOHHBIM wienmukoMm JIK Mpimm B cTosnOue
«IIpuBsi3ka» B 1oJsie apryMeHTa BbI30BEM JUAJIOTOBOE OKHO KOH(UTYpHUPOBaHUs CBsI3H. [[1ManoroBoe OKHO
MOKa3aHo Ha puc. 55.

B kauecTBe NpUBA3KM MOXeT ObITh BbIOpaH aTpuOyT KaHajma MO0 apryMeHT KaHaja.
AprymeHTsl IpUCYTCTBYIOT TOJBKO Y KaHaioB kiacca CALL (x mpumepy y kKaHajia, CChUIAIOLIETOCS Ha
m1a0JIOH 3KpaHa MM Mporpammbl). B kadecTBe aTpuOyTa KaHaia MO YMOJYAaHHUIO YCTAHABJIMBAETCS
aTpuOyT PeasibHOe 3HAYeHUE.

B nanHOM nuanoroBoM okHe BeIOMpaeM HEOOXOAMMBIN KaHai. B naHHOM citydae ass apryMeHTa
Yposens_PBC BbiOupaem kaHall YpOBeHb.
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s CroHurypHpoeath ceazb gaaCuctema. LTH-B.UNNH-B. Peae peyapHnii napi. PBC-... |E|[z|

@:- PBC-1 Al ATpUEYTE | ApryreHTEI
OF [MopocTarydeckoe_o... ] | MonHoE kA e
0 PeankHoe sHaYeHMe —
OF Terneparypa
1 ANnNapaTHoE HaYEHKE
@ Naenerme_rasosoii_.. 2  BrogHoe sHaveHME
3 CocToaHue
OF Yposetb 4 JocrosepHocTe
OF UposeHs,_pasnena_has 5 [Nepuon nepecyeTa [SHaveHKHE]
- - — |6 TeHaeHUMA
0,: JanonH_pes=:14 ¥ Wurepean
2 [MogknoyeHue
D b
- ABTomaTuzaurA_PBC:. . 9 BomogHoe sHausHHe v
@ Wrarausa PEC:16 b’ < | ?
ATPHEYTEL A PrYrEHTEI | Tun arpyayra
Hpanime npyEAsEY [anBHSETb KaHan] [anBHSETb anHﬁgT] [ MpuEAzEa l E OTreHa

Puc. 55. JlnanoroBoe oKHO KOH(UTYPUPOBAHUS TTPUBSI3KH

KoHnTpoJibHbIE BONIPOCHI
1. OGmue cBeneHHs O SI3bIKaX MPOrPaMMHPOBAHUS
2. Mexnaynapoanbiii crannapt IEC 61131-3
3. Dramsl pa3paboTKy mabdIoHa mporpam
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JlaboparopHas padora Ne9 Paszpadorka ACYTII B cpene SCADA cucremsl TRACE MODE 6

Lenb paboTbl

1. VI3y4uTh OCHOBHBIC MMOHSTHUS, CTPYKTYPY M Ha3Ha4YeHHE OTACIbHBIX d1eMeHTOB SCADA cucteMsl
TRACE MODE 6

2. U3yuuts mopsaok pabotsl mo cozganuto ACY TII ¢ momomsio pemaktopoB SCADA cucTeMsl
TRACE MODE 6.

3. Paspaborats nmpoekt yueonoit ACY TII B SCADA cucremsr TRACE MODE 6.

MeToauka BbINONHeHUs paboTbl
1. Uzyuuts Teopetnueckue ceepenns o0 SCADA cucreme TRACE MODE 6, u3nnoskeHHbIE HIXKE.
2. V3y4nTh OCHOBHBIC NCHCTBHS 1O CO3JAHHI0O W PEIAKTHPOBAHUIO MPOEKTOB aBTOMATHU3AIlMH B
COOTBETCTBUHM C BBIIAHHBIM IMPEINOJABATEIeM BapUAHTOM M YKa3aHUSMH, COJEpXKalluMHcS B (aiiie
Yyeonnk mo TRACE MODE 6 Bapuant X-Y. doc, rie X-Y — HOMep BBIJJaHHOTO BapuaHTa.

TEOPETUYECKWUE CBEOEHUA
1. CTPYKTYPA CUCTEMbI

TRACE MODE 6 — 570 nporpaMMHBIil KOMIUIEKC, TPEeIHa3HAYCHHBIHN ISl pa3paOOTKU U 3aIycKa
B pEalbHOM BPEMEHHU paclpe/leIeHHbIX aBTOMATU3UPOBAHHBIX CHCTEM YNPAaBJIECHUS TEXHOJOIMYECKUMHU
npoueccamu (ACYTII) u pemienns psaa 3anad ynpasienus npeanpustueM (ACYII).

Hns pemenus 3agau ACYII B TRACE MODE 6 unterpupoan naket T-FACTORY.

Kommnexc nporpamm TRACE MODE 6 nenurcs Ha 3 yactu:

HNurerpupoBannasi cpeaa paspadorku npoekra (UC) — equHas nporpaMmHas 000JI0YKa,
cojJepariiasi Bce He00X0AMMBbIE CPEACTBA ISl pa3pabOTKH MPOEKTA.

I[Ton mpoektrom B TRACE MODE 6 noHumaeTcs BCS COBOKYHNHOCTh JAHHBIX M aJIrOPUTMOB
¢ynkunonupoBanus pactpeneneHHon ACY (ACYTII w/unu T-FACTORY), 3agaHHbIX cpencTBamMu
TRACE MODE.

Hrorom pazpaborku mpoekra B MC sBnsiercs coznanue (ailyioB, coAepiKalmx HEOOXOAUMYIO
uHpopmanuio o0 anropurmax padorel ACY. O1u (aiiibl 3aTeM pa3MelatoTcs Ha allapaTHbIX CPeiCcTBax
(KoMIIbIOTEpAX M KOHTPOJUIEpax) U BBIIOIHAIOTCS M0/ YIIpaBI€HUEM UCHIOJHUTENbHBIX Moaysed TRACE
MODE.

B unrerpupoBannyio cpeay pazpaborku TRACE MODE 6 Bctpoens! 6osee AecsiTH peIaKTOpOB,
ABTOMATHUYECKH OTKPBIBAIOIIMXCSI ITPHU BBI30BE TOIO WJIM MHOT'O KOMITOHEHTa npoekra. Cpean HUX:

® penakTop rpaduyecKrux 3KpaHHBIX GOpM;

® peIakTop MporpaMM Ha Bu3yalbHOM s3bike Techno FBD;
® peIakTop MmporpaMM Ha Bu3yasibHOM si3bike Techno SFC;
® peaaKTop MporpaMM Ha BH3yaJIbHOM si3bike Techno LD;
® peIakTop MporpaMM Ha mporenypHom s3eike Techno ST;
® pelIakTop MporpaMMm Ha mporeaypHom s3bike Techno IL;
® peaakTop mabIOHOB JOKYMEHTOB;

e penakrop SQL-3ampocos;

e penaktop macnoptoB obopynosanus (EAM);

e penakrop nepconana (HRM);

® penakTop MaTepuaiabHbIX pecypcoB (MES).

HUcnoanurenbHbie Moayau (MoHMTOpbl, MPB) — mporpammHbie MOIynH pa3inHMYHOIO
HAa3HAYEHHUs, 110]] YIIPABICHUEM KOTOPBIX B PE€AaJIbHOM BPEMEHH BBIIIOJIHAKOTCS COCTABHBIE YAaCTH MTPOEKTA,
pa3MelaeMble Ha OTAEIbHBIX KOMIIBIOTEPAX WM B KOHTPOJIIEPAX.
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CocraBHasi 4acThb NMPOEKTa, pa3MellaeMas Ha OTACIbHOM KOMIIBIOTEpPE WJIM B KOHTpOJUIEpE M
BBITIOJIHSIEMAs TIO/I YIIPaBJICHUEM OJIHOTO MJIM HECKOJbKHX HUCTONMHUTENbHBIX Moayieii TRACE MODE,

Ha3bIBACTCA y3JIOM MPOCKTA.

B oOrmiem ciiyyae pa3melieHie y3jia Ha TOM JKe anmapaTHOM CPEJCTBE, Ha KOTOPOM OH JIOJDKEH
UCTIOJTHATHCS TIOJ] YIPABJICHUEM MOHHUTOPA, HE SIBJIICTCS 00sI3aTEIbHBIM — MOHUTOPBI MOTYT 3arpy’aTh

Y3JIBI C YAAJICHHBIX allllapaTHBIX CPCACTB.

JpaiiBepbl o0MeHa — npaiiBeprl, ucnonb3dyemble MoHuTOpamMu TRACE MODE npns

B3aMMOJIEHCTBUS C yCTPOMCTBAMHM, TPOTOKOJIBI 0OMEHA C KOTOPHIMU HE BCTPOEHBI B MOHUTOPBI.

MpuHuMnbI pa3paboTku npoekta B UC

HUC oObenunser B eauMHONH 0O0OJOYKE HABHUIaTOpP U HAOOp pEIaKTOpPOB Ui CO3/IaHUSl BCeX

COCTaBJIAKOIIUX ITPOCKTA. W C umeeT MHOTOOKOHHEIN HHTEpdEIIC:

B Bez misenn™ - Mure ITPMpPOBaHHAA cpeda pazpafomku TRACE MODE & - C... |Z||E|E|

Pain Mpoekt Buog OkHo Cnpaeka
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B UC nognep:xuBaroTcsi CTaHJapTHBIE ONIEPALlUU U3MEHEHUS Pa3MEPOB U NEPEMEILIEHUS OKOH.

B HaBuraTtope cTpykTypa npoexTa npejacTaBieHa B BUJE JepeBa:
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KopueBpie Tpynmel 3TOTO jAepeBa (CJIOM) MPEIONPENeaeHbl U CO3JAI0TCSI aBTOMATUYECKH IPHU
CO3aHUM HOBOTO TIpOoeKTa (CIOM OTOOpakaroTCsi B JIEBOM OKHE HABHUraTopa). JJIEeMEHTapHbIE
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CTPYKTYPHBIE COCTABIISIOLINE (JIUCTbS CTPYKTYPHOTO JAEpeBa) Ha3bIBAIOTCS KOMIIOHEHTAMH IIPOEKTA.
Hanpumep, KOMIOHEHTaMU TPOEKTa SBJSIOTCSA: KaHall; KaHaJl, BbI3bIBAIOIIUN 11a0JOH; I11a0JIOH;
VCTOYHUK JAHHBIX U T.J.

I'pynnbl KOMIIOHEHTOB, KOTOPbIE MOTYT OBITH CO37]aHbl B CTPYKType MPOEKTa, MpeAHa3HAUEHBI
JUISL CTPYKTYPHUPOBaHMsI IPOEKTA.

B psge ciaywaeB rpymnmbl UMEIOT U JIPYTOM, BIIOJIHE OINpPENETICHHbIN, CMBICI — HalpUMEp, Y3JIbl
IIPOEKTA CO3/1AI0TCS KaK KOPHEBbIE IpyIIbl cost Cucrema.

B mpaBoM oxHe HaBUTraTopa OTOOpa)kaeTcsi COAEPKUMOE cJos (TPYIIIbI), BBIIEJICHHON B JIEBOM
OKHE, — TAaKUM 00pa30oM, KOMIIOHEHTHI IIPOEKTa MOTYT OBITh OTOOPaKEHBI TOJIBKO B IIPABOM OKHE.

CtpykTypa MpOeKTa penakTUpyeTcsi B HaBUraTope ¢ Momompio Komana MeHio IIpoekr,
KOHTEKCTHOT'O MEHIO U MTaHeJIel HHCTPYMEHTOB, a TakXkKe ¢ oMoIIbio Metosa drag-and-drop.

TexHonorusa paspabotku npoekta B UC

Pazpabotka npoekra B IC BKIItOYAET ClEAYIOUINE MPOLETypHhI:

» CO3/IaHHE CTPYKTYpbI IPOEKTa B HABUTATOPE;

» KOH(QUTYPHpPOBAHUE WIN Pa3pabOTKa CTPYKTYPHBIX COCTaBISIONIMX — HampuMmep, pazpaboTka
mabJoHOB TrpaUYecKUX HSKPaHOB oOIepaTopa, pa3padoTKa IMIa0JOHOB TPOrpaMM, OMHCAHUE
WUCTOYHUKOB/IPUEMHHUKOB H T.JI.;

» KOHGUTYpHpOBaHHE UHPOPMAIIMOHHBIX TOTOKOB;

» BbIOOp anmapaTHbIX cpeacTB ACY (KOMIBIOTEPOB, KOHTPOJUIEPOB U T.I1.);

» co3naHue y3J0B B cioe CucremMa u ux KOH(PpUTyprpoOBaHuUE;

» pacnpelereHHe KaHalOB, CO3JaHHBIX B pPa3dUYHBIX CIOSX CTPYKTYpbl, IO Y3JIaM H
KOH(UTrypHpoBaHUe UHTEP(EICOB B3aUMOJICHCTBUS KOMIIOHEHTOB B HHPOPMAIIMOHHBIX TOTOKAX;

» COXpaHEHHME MPOEKTa B EIUHBIN (ailnm A MOoCIeayIOUEero peJakTUPOBaHUS (C MOMOIIbIO
koMaH 16l Coxpanuth win COXpaHHUTh KaK);

» DKCHOPT y3J10B B HAOOPBI (aiijIoB I MOCIEAYIOIIEro 3amycKa Moj yIpaBIeHUEM MOHUTOPOB

TRACE MODE (mio xomane ‘? Coxpanurs 11 MPB).

[Tepeunciennbie IPOIEAYPHI (32 HCKIIFOUSHUEM JBYX 3aKJIFOUYUTEIBHBIX) M BXOSIINE B X COCTaB
ofepany MOTYT BBIMONHITHCS B MPOU3BOJIBLHOM Topsiake. Hampumep, MOKHO HauMHATH pa3paboTKy
MPOEKTa C pa3pabOTKH MIabIOHOB TpadUUeCKuX SKPAHOB OMEPaTOpa, C CO3JaHUS y3JIOB M MX KaHAJOB B
cnoe Cucrema (ecnu anmapatabie cpeactBa ACY U3BeCTHBI 3apaHee), MOKHO KOH(DUTYpUpPOBaTh KaHAJIbI
¥ MTH(POPMAITMOHHBIC IIOTOKH ITOCIIC paclpeaesieHUs] KaHAIOB IO y3JIaM | T.II.

Knaccudmkaumsa KOMNoHeHTOB

[To ¢pyHKIMOHANBHOMY Ha3HAYEHUIO KOMIIOHEHTHI MPOEKTa OTHOCATCSA K OAHOMY M3 CIEAYIOLIUX
BUJIOB:

» KaHAJIbl — KOMIIOHEHTBI, ONpENENAoIIne anroputM padotel. KaHanbl MOryT co3gaBaTbCsl B
Pa3JIMYHBIX CII0SX, OJIHAKO MX OKOHYATEJIbHOE paclpeieieHue 1o y3i1aM B cinoe Cucrema 00s3aTenbHO —
B [IPOTUBHOM CJlyyae OHU He OyayT akcnopTupoBansl 111 MPB;

» mAadJOHbI — KOMIIOHEHTBI, KOTOpble IpU paboTe B pealbHOM BPEMEHH MOTYT BBI3BIBATHCS
KaHaJaMH c repeaayeil mapamerpoB. [lepenauya nmapameTpoB HacTpauBaeTcs IpU pa3pabOTKe IMPOEKTa B
N C nocpeacTBoM NpUBS3KM apryMeHTOB I11a0JI0HA K KaHalaM WM KCTOYHUKAM/TIPUEMHUKAM;

» HCTOYHUKH/TIPUEMHUKHU — KOMIIOHEHTBI, TEM UM UHBIM CIIOCOOOM OIKCHIBAIOIINE BHYTPEHHUE
HepEMEHHbIE PA3IMYHBIX YCTPOUCTB WIIM MPUIOKEHUH, C KOTOPBIMU TpeOyeTcst 0OMEHUBATHCS TAHHBIMH.
[Ton yctpoiicTBaMu 3/1€Ch TOHUMAIOTCS KOHTPOJIJIEPHI, a TaK)Ke BHEIIHUE M BHYTPEHHUE MOJYJIN/TIIAThI
pa3IMYHOrO Ha3HayeHus, oOMeH ¢ KoTopbiMH moanepxuBaercss Monutopamu TRACE MODE (B Tom
yucie 4epe3 npaiBepnl). Cuctemubsie nepemennsle TRACE MODE taxke cozmarorcst B MC kak
UCTOYHUKU/TIPUEMHHUKH. VICTOUHUKH/TIPUEMHUKH SBJISIFOTCS 11a0JIOHAMU KaHAJIOB;

» HaboOpbI pecypcoB — HAOOPHI TEKCTOB, M300paXKEHUN W BUICOKIUIIOB, KOTOPHIE MOTYT OBITH
UCIIOJIb30BaHbl IPU pa3paboTke madI0HOB rpa)uuecKuX SKPaHOB;

» rpaduyeckue 00beKThl — KOMIIOHEHTBI, MPEACTABISAONINE COO0N B 00ILEM Cllydyae HECKOJIBKO
rpauuecKux 3JIEMEHTOB (M3 UMEIOIUXCSA B PEIAKTOpe MPEICTaBICHUs AAHHBIX), CTPYNIHUPOBAHHBIX B
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onuH. I'paduueckne 0OBEKTHI MOTYT OBITH MCIOJB30BAaHbI MPHU pa3paboTKe MAaOIOHOB TpadUuecKux
HKPAHOB;

» mocJieioBaTeIbHbIe NOPThI — mapameTpsl COM-nopToB;

» cJI0BapH co00IeHul — HaOOpbl COOOIEHUH, TeHEPUPYEMbIX NPH BO3HUKHOBEHHH Pa3IMYHBIX
COOBITHIA;

» KJIeMMBI — OTH KOMIIOHCHTHI, OIUCHIBAIOIINE DJICKTPUYECKHE KOHTAKTHI (HaIpuMep,
MOHTQ)KHBIX IIKa(OB), SBISIOTCA HJIEMEHTAMHU CXEMBI dJIEKTpuieckux coenuHeHnit ACY.

Knaccudukauumsa cnoes

[IpenonpeneneHHbie CI0U CTPYKTYpPbI TPOEKTa UMEIOT CIAEAYIOIIEEe Ha3HAUCHHE:

» Pecypchl — 117151 CO3/1aHMS TTOIB30BATEILCKIUX HA0OOPOB TEKCTOB, M300paXEHUN M BUICOKIIUIIOB,
a Takke rpaduyeckux 0ObEeKTOB;

» lIabaoHbI mporpamMm — 115 CO3AaHMs MIA0JIOHOB MPOTPaAMM;

» LIIa6/10HBI IKPAHOB — /IS CO3/1aHUs A0JOHOB TpadUIECKUX IKPAHOB;

» [lIa6aoubl cBa3eii ¢ B/l — m1s co3manms ma0IoHOB CBs3el ¢ 6a3aMU JTaHHBIX;

» LIIa6J10HBI JIOKYMEHTOB — JJIs CO3aHUS IaOJIOHOB JOKYMEHTOB (OTYETOB);

» ba3za kaHa/lOB — OTOT CJOW SBISETCS XPAHWIMIIEM BCEX KaHAJIOB MPOEKTA. BBHITOIHATH
ONepalMy C KaHajgaMu (B TOM YHCIIE€ CO3/1aBaTh UX) MOXHO B Pa3JIMYHBIX CJIOSX, OJTHAKO BO BCEX CIydasiX
STH ONEpallid Ha caMOM Jieie peaiu3yroTcs B cioe ba3a kanasoB. B mobGom npyrom crioe, rue
BBITIONTHAETCSI KOMaHAa Ui COBEPIICHHs OTEepallii ¢ KaHaJIOM, €€ Pe3yJbTaT TOJIbKO OToOpaskaeTcs —
MO3TOMY CYIIECTBYIOT KOMAaH[Ibl yJajieHWs W YHUUYTOXXKCHHs KaHaloB. B cioe ba3za kaHanoB MOXXHO
HAYMHATH Pa3pabOTKy MPOEKTa;

» Cucrema — 151 KOHGUTYPUPOBAHUS Y3JI0OB M UX COCTABIISIIONIUX (y3€]1 CO37aeTCsl KaKk KOpHEeBas
rpyInmna 3Toro cios);

» MCTOYHUKU/MIPUEMHUKH — JUTSI CO3/IaHUS OMMCAHWNA HMCTOYHHKOB/TIPUEMHHUKOB B Pa3IMUHBIX
YCTPOMCTBAX W MPOTPAMMHBIX MPUIOKEHHUSIX, OOMEH C KOTOPHIMHU TMOJICPKUBACTCS MOHUTOPAMH, a
TaKke 115 KoHpurypupoBanus cucteMHbIx nepeMeHHbIXx TRACE MODE 6,

» Texnosorus — 17151 pa3paObOTKH MPOEKTA OT TEXHOJIOTUH (T.€. C TPYMIUPOBKON KOMIIOHEHTOB 10
MPU3HAKy WX TMPUHAICKHOCTH K TEXHOJOTHYecKoMy o0BekTy). [lpm oTimaake mpoekTa croit
TexHo0rusl MOXET UrPaTh poib y3i1a — JJIs Hero omnpezeneHa komanaa Coxpanuts y3ea aiass MPB.
Kpome Toro, myst 3TOro ciost onpeeaeHbl KOMaHIbl B3aUMOJICHCTBHS C TEXHOJIOTHYECKOM 02301 TaHHBIX;

» Tomosnorust — s pa3pabOTKH MPOEKTa OT TOMOJOTUH (T.€. C TPYNIHUPOBKON KOMIIOHEHTOB IO
MECTY PaCIIOIOKEHHUS);

» KUIInA — n51g onucanus snexktpudeckux coenuuennii ACY;

» BuGanorexkn KOMIOHEHTOB — JJIsl CO3/1aHUs OMOIMOTEK 00BEKTOB — MPOEKTHBIX pPELICHHM
OTHENBHBIX  3aJady. OJTOT CIOH  COJNEPXKHUT mpejonpeneneHHbie rpynmnsl  CHcTeMHBbIE U
IMonb3oBaTeabckue. B rpynme CucremHble coaepkarcs Oubmuorexu, noakimodeHHeie k MC mo
YMOJTYAHHUIO.

Knaccudmkaumsa yanos

VY31Bl IPpOEKTa CO3JA0TCS KaK KOpHEBbIe rpynibl ciost Cucrema. [IpenomnpeneneHHoe Ha3BaHUE
y37a yKa3bIBaeT Ha CEMEHCTBO MOHHTOPOB, AJIi KOTOPBIX JAaHHBIM y3es MpeAHa3HaueH. Y3el MOXKET
COJIep/KaTh TOJBKO T€ KOMIIOHEHTBI, KOTOpBIE NOJAECPKHUBAIOTCS MOHUTOPAMHU COOTBETCTBYIOLIETO
CEeMEHCTBA.

B o0miem citydae, y37161 MOTYT BBIIOJIHSTHCS O] YIPABICHUEM Pa3IMYHBIX MOHUTOPOB.

Kak npaBuiio, y3en BBIIOJTHSAETCS Ha OTJEJIBHOM allapaTHOM cpefcTBe. B ciydae 3amycka AByX U
Ooyiee y37I0B Ha OJJHOM alllapaTHOM CpEICTBE OHO JIODKHO OBITh OOOPYJOBAHO COOTBETCTBYIOIUM
KOJIMYECTBOM CETEBbIX KapT.

[TapameTpsl y3710B 3a/1at0TCS B COOTBETCTBYIOIIEM PENAKTOPE.

RTM

V3en RTM npenHasHaueH A 3allycka Ha KOMIIBIOTEPE IOJ YIIPABJICHHUEM HCIIOIHUTEIbHBIX
monynei cemeiictea RTM (MPB) — MoHUTOpOB ¢ mojanepKkoit oToOpakeHus rpaduyueckux 3KpaHoB
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oreparopa, MOJAEPKKOH oOMeHa MO TOCJIe0BaTeIbHOMY HUHTEpdeiicy M CceTH ¢ pa3IndHbIM
000pyTIOBaHHWEM M BBITIOTHSIONIETO MTEPECUYeT KaHAIOB BCeX Kiacco, kpome kanHasioB T-FACTORY.

T-FACTORY

V3en T-FACTORY npennazHadeH s 3alycka Ha KOMIbIOTEpE IO/ YIpaBJIEHUEM
ucnonHutenbHbIX Moayiei cemeiicta T-FACTORY — monuTopoB nns pemenust 3agady ACVYILL

MicroRTM

V3en MicroRTM npennasHaueH a1 3allycka Ha KOMIBIOTEpPE WJIM B KOHTPOJUIEPE O]
YIIPaBICHUEM HCIOJIHUTENBHBIX MOoaysieil cemeiictBa Micro RTM. OCHOBHOE OTJIMYHME 3TUX MOHUTOPOB
oT MPB — oTcyTcTBHE MOIIEPKKH OTOOpaKEHUs TpapUUeCKUX IKPaHOB.

Logger

V3en Logger npenHasHadeH I 3aIllyCKa Ha KOMIIBIOTEPE IOJ YIPABICHUEM HCIIOJHUTEIBHOTO
monynsa Logger (peructpaTop) — MOHUTOpA, CIIOCOOHOTO BECTH apXMBHI 10 KaHaIaM BCEX Y3JIOB IIPOEKTA.

EmbeddedRTM

V3en EmbeddedRTM npennazHaueH Uil 3alycka Ha KOMIBIOTEPE WIM B KOHTPOJIIEPE IOL
YIIPAaBJICHUEM HCIIOIHUTENBHBIX Moxayien ceMmelictBa Embedded RTM — MOHMTOPOB ¢ NOAAECPKKOU
MHEMOCXEM, MOJJEPKKOH 0OMeHa ¢ 00OpyJOBaHUEM IO PA3NUYHBIM MPOTOKOJIAM U BBIMOJHSIOLIETO
repecyeT KaHaJloB.

NanoRTM

V3en NanoRTM npenHasHadeH Ui 3amycka B KOHTpOJUIEPE  IIOJ  YIIPABJICHUEM
ucrnosHuTeNbHOro Moaysist Nano RTM — monuTopa, anamornunoro Micro RTM, HO npenHa3HaYeHHOTO
JUIs pabOThI C MaJIBIM YHCJIOM KaHaJIOB.

Console

V3en Console npenHazHadueH A7 3allyCKa HAa KOMIIBIOTEPE IOJ YNPABICHUEM HMCIIOIHHUTEIbHBIX
MOJyJIei, KOTopble, B oTiinune OoT MPB, He BBINONHAIOT nepecuer KaHajaoB, MPEeAHA3HAYEHHBIX IS
paboTel ¢ AaHHBIMU. KOHCONM MO3BOJIAIOT MMOJy4yaTh JaHHBIE OT JAPYIHX Y3JIOB IPOEKTa MO CETH,
oToOpaxaTh MX Ha TpaUUecKuX HSKpaHaX U YNPaBIsATh TEXHOJOTHYECKHM IMPOIECCOM U3 TpadUKH.
Konconu He MoryT B3anmozaelictsoBath ¢ y3namu T-FACTORY.

TFactory Console

V3en TFactory_Console mnpenHazHaueH /uid 3amycka Ha KOMIIBIOTEPE IIOJ YIPABICHUEM
WCIIOJTHUTENbHBIX MOAYJIEH, aHAJIOTMYHBIX KOHCOJISIM, HO, KPOME TOT0, CTIOCOOHBIX B3aUMO/IEHCTBOBATh C
y3namu T-FACTORY.

TM_OPC _Server

V3en TM_OPC_Server npenHazHaueH JUisl 3allycka Ha KoMIbloTepe mnoj ympasiaeHuem OPC-
cepepa TRACE MODE 6.

2. MeHr0 1 naHenb MHCTpyMeHTOB UC

O6omouka C umeer miiaBHOE MeHIO, BKiIrodaroniee MeHo @aiij, Bua, Oxkna u CnpaBka, u
MIaHEJIb UHCTPYMEHTOB.

Penakropel, BcTpoeHHble B MC, MMEIOT CBOM MEHIO M TaHEIW HHCTPYMEHTOB, KOTOpBIE MpPH
OTKPBITUM 3THX PEIAKTOPOB YAaCTUYHO WIM TOJHOCTBIO JoOaBisitorcss k umeromumcs B UC. Ilpu
OTKPBITHH PEAAKTOPa BO3MOXKHO Takke MoauuIupoBanue cnrcka komana mexto MC.

B ciydae OTKpBITHSI HECKOJIBKUX PENIAKTOPOB, AHEIN HHCTPYMEHTOB U MeHIO MIC coOTBETCTBYIOT
PEIaKTOpy, OKHO KOTOPOTO B TEKYLIHI MOMEHT SIBJISIETCS aKTHBHBIM.

MeHr0 1 naHeab UHCTPYMeHTOB 000104k MC 10CTyIHBI BO BCEX CITydasix.

MeHio ‘®ann’ u rmaBHasa naHenb MHCTpyMeHTOB UC
I'maBHas nanens nHCTpyMeHTOB MIC BKIIOYAIOT CIEAYIOUINE KOMAaH/BI:
B-BY A4 4 &
. .
Hossiii (Ctrl-N) — co3natb HOBBII IPOEKT;
B-_ OTKPBITh MPOEKT ((aii1 ¢ pacIpeHreM prj):

24 OtkpbITh (Ctrl-O) — BEIOpaTh ¢aiin B cTaHAapTHOM JUaiore ONepaliiOHHON CUCTEMBI;
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" — BBIOpaTh (Al U3 CIUCKA HOCIEIHUX OTKPBITHIX;
HMMnopr — 110 3T0M KOMaH/1€ OTKPBIBACTCS MEHIO, CONEPIKALLEE CIECLYOIIUE KOMaHIbI:

QI/IMHOPT U3 BepcHM S — OTKpBITH NHpoekT, paspaboranHbii B TRACE MODE 5. Ilo stoit
KOMaH/Ie€ OTKpbIBAETCsI OKHO BbIOOpa (ailna *.ctm, u BbIOpaHHBIA npoekT KoHBeptupyercs B TRACE
MODE 6. Ormepauusi KOHBEPTHPOBAaHUS 3aBUCUT OT ¢unara OTKIKYATL KOHBEPTHPOBAHHE
rpaguyeckoi 0a3mpl;

d Coxpanurtb (Ctrl-S) — coxpaHuTs IpoekT B ¢ailsl prj ¢ TeM *ke UMeHeM (TI0JIb30BaTENIbCKHE
OMOIMOTEKH KOMIIOHEHTOB COXPaHSIOTCA 0 3TOM KoMaHe B ¢aiin tmdevenv.tmul);

Coxpanntb kak (Ctrl-Shift-S) — coxpanuts mpoext B (aiinm prj ¢ 3agaHueM ero HMEHHU
(mosib30BaTENbCKUE OMOIMOTEKH KOMIIOHEHTOB COXPAHSIOTCS 10 3TOM KoMaH[e B (paiin tmdevenv.tmul);

& HNudopmanus o npoekTe — OTKPHITH OJTHOMMEHHBIN IUAJIOT (3Ta KOMaH/Ia JOCTYIIHA TaKXKe U3
MeHIO IIpoeKT 1 KOHTEKCTHOTO MEHIO HaBUTaToOpa MPOEKTA).

B »TOM nmumanore Mo)KHO yka3aTh aBTOpa MPOEKTa, OPraHMU3AIMI0 U KOMMEHTapuil K mpoekTy. B
JMajore MHANIMPYETCS BpeMs CO3JaHUs W BpEeMs MOCIEIHEr0 M3MEHEHUsl mpoekTta. B HibkHel uactu
quanora BbIBoguTCS uH(OpManus 00 OCHOBHBIX BHAAaX KOMIIOHEHTOB TIpoeKTa (MaKCHUMajbHO
BO3MOXKHOE YHCJIO KOMIIOHEHTOB JAaHHOTO BHJA B TMPOEKTE, HCIOJB30BAHHOE YHCIIO KOMIIOHEHTOB
JAHHOTO BUJIA M YUCJIO KOMIIOHEHTOB JIAHHOTO BHJIa, OCTaBIIeeCs B paCOPSHKEHUH pa3paboTunKa);

. Coxpanute i MPB — »skcnoptupoBaTh y3ibl Ul IOCIEAYIOLIErO 3alycka o[
ynpasieHueM ucnoaHutenbHbIX Moayieii TRACE MODE. DkcnopT ogHOro y3jia BO3MOXEH M3 MEHIO
IIpoeKT 1 KOHTEKCTHOIO MEHIO HaBUIaTOpa MPOEKTa;

& OTtaaaka — 3arpy3uTh BblAeNeHHBIN y3en (cnoii TexHosorusi) B npodaitnep. Dta KomaHaa
JIOCTYyIIHA 11ociie BbInoaHeHus: koMan el Coxpanuts Aas MPB niu Coxpannts y3ea aisas MPB;

& HInuon — nonxyuuts B MC peanbHble JaHHBIE ¢ pabOTAIONINX Y3IIO0B;

S IleyaThb — JOKYyMEHTHUPOBATh MIPOEKT B (paii;

Hactpoiiku UC — otpbiTh n1uanor 3aganus odumx Hactpoek C u perakTopoB 11a010HOB;

Iocnennune ¢aiiapl — NMoka3aTte COMCOK HocieqHux ¢aitnos, oTkpeIThix B MC. BbiOpaHHbIN B
criicke aiin 3arpysxaercs B UC;

BbIXoa — BBINTH U3 UHTETPUPOBAHHOMU CPEBI.

NMaHenb nepexonoB Mexay okHamu UC

Jlisl mepexoioB MeX/1y OTKPBITBIMU OKHaMH PEAAKTOPOB HCIOJIb3YETCs MaHesb, MOKa3aHHas Ha
pucyHke Huxe. OpaHxeBasi 10J10CKa 0003Ha4aeT aKTUBHOE OKHO.

L= Fkpantiz | By dokymenTHi B aza aaHHeRiH Mporpataraat] & Kananttl | ¢ 0

[ns nmepexona B HY>)KHOE€ OKHO HYX)HO HaxkaTh JIK Ha COOTBETCTBYIOIIEH BKJIAJIKE STOM IMAHEIIH,
[IPU STOM BHIOPAHHOE OKHO CTAHOBUTCS AKTHBHBIM.
[Tanenb COAEPKUT TAKKE CICTYIOIINE HHCTPYMEHTHI:

“» y

|_J — CHHXPOHHU3UPOBATh C JAEPEBOM IPOEKTa (IO 3TOM KOMaHAE B HAaBUIaTOpPE IMPOEKTa OyAer
BbIJIEJIEH KOMIIOHEHT, OKHO pelakTopa KOTOPOro aKTMBHO, a TakXke Cloil (Tpymnmna), coaepikaias 3TOT
KOMIIOHEHT);

|E — 3aKPBITh aKTUBHOC OKHO.
3apaHue ob6wmx HacTtpoek UC

Jns 3amanus oOmux Hactpoek MC u penakTopoB MmaOIOHOB MpEAHA3HAYEH TUAIIOT, KOTOPBIHA
oTkpbiBaeTcs 1o komanjae Hacrpoiiku UC menio daita:
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E& Hactpaiinm &3
MC

Oewme
:dpoBeHs CAOKHOCTH i (3 Cranaaprhen () HacTpaneaerkii
Bua

CowpanuTe gia MPB
WroH Pecypckl CucTera
Otnanka

Foneeprep uz TRACE MOLDE 5

) Mpocroi ) KaranaexcHe

BuaumocTe cnoee

Wl 46A5HES NporpaEtdkd WeTouHut T pueHIK A
Wl 56 n5HE 3K paHoE Tononoria

Wl atinoHEs aT4EToE TexHonorka

W atnoHel ceazM ¢ B KM

Eaza kaHanos EutauoTerm

OTkpeIEaTE WatnoH

CTPOMTE KOGHPOERY N0 TEXHOADM MM

PenakTop apryreHTas
BasoBii pegakTop
PN

Penatrop SOL

PegakTop nporpatam

Crpaeka [ [oTaEn l [ OTrieHa ] M pHtEHITE S3HAYEHMA N0 YrCTHaHMID

Hactpoiiku MC 3apmatorcsi Ha OZHOMMEHHOW BKJIAQJKE ATOTO Juajora, HabOp HMHCTPYMEHTOB
KOTOPOIl M3MEHSeTCsl B 3aBUCUMOCTH OT BBIOPAHHOIO B JIEBOM CIIMCKE pasjelna, U BkiIanke ba3oBblil
peaaxKTop.

Bknaaka ‘UHTerpupoBaHHas cpena pa3paboTku’

Pazoen ’Oowue’

[Ipu BBIOOpE 3TOTO pasnena BKIAIKa COAECPKUT CIETYIOIINE HHCTPYMEHTHI:

» TIEPEKIIIOYATENIH PEKUMA OTOOPAKEHUSI PEIAaKTOPOB KOMIIOHEHTOB — OTKPBIBATH PeAaKTOPbI
kak BkJaaaku, MDI u SDI. B nepBoMm pexnMe KakIblii OTKPBITBIA PEAAKTOpP 3aHUMAET BCIO paboUyro
obnacts IC 1 u3MeHeHne pa3MePOB OKHA pPeJaKTopa HEJLOCTYIIHO.

B pexxume MDI pa3mepsl 0OkHa KaXAOTO peJakTopa MOTYT ObITh U3MEHEHBI, IPU 3TOM JTOCTYITHBI

CTaHJAPTHBIC I/IHCTiirMeHTH OKOH ( — OTKELITB MCHIO, CoACpiKalcC CTaHAAPTHBIC KOMAHIALI JJI

paboThI ¢ OKHOM, — MUHUMM3UPOBATh OKHO, BOCCTaHOBUTH OKHO, . — 3aKPBITh OKHO).

B pexxume SDI npu BeigeneHnn o0beKTa CTPYKTYPhl B HABUTAaTOPE COOTBETCTBYIOIIMM PEIaKTOP
OTKPBIBAETCSI aBTOMATUYECKHU, 3aHUMasi BCIO pabouyto obmacts MC.

Pazoen ’Ypoeenv cnoncnocmu’

IIpu BBIGOpE 3TOrO paszzaena BKJIAAKa COACPKUT MEPEKIIoYaTeId YpPOBHS CIIOKHOCTH IPOEKTa
(3amaroT oTOoOpaXkaeMbIii HAOOP CIIOEB):

» mpocroii — otobpaxatorcsi ciou Pecypebl, Cucrema, Hcerounuku/IlpmeMHuKkn u
Bu6anorekn KOMIIOHEHTOB;

» CTAHJAPTHBIN (3HAUEHHUE 10 YMOJIYAHUIO) — OTOOPAXKAIOTCA TE YK€ CJIIOH, YTO M JUIS MPOCTOTO
YpPOBHS, U BCe cI0U 1a0JI0HOB (3KpaHOB, Mporpamm, cBsaseil ¢ BJ] u nokymeHTOB);

» KOMILIEKCHBIH — 0TOOpakatoTcsi Bce €10, kKpoMe ciiosi ba3a kanaJios;

» HACTpauBaeMbli — TpU BBHIOOPE 3TOTO YPOBHS B JAMAJIOre JOCTYIHBI MEpeKIYaTeIn
oToOpakeHHsI BceX cJI0eB, BKIouas cioil ba3za kananos.

Pazoen ’Coxpanumse ona MPB’

ITpu BbIOOpE 3TOTO pa3zena BKIAAKa COJNEPKHUT CIETYIONNEe HHCTPYMEHTHI:

(raru, ompenensionIMe CTENeHb JeTalu3aluu WH(OPMAalUU, KOTOpas BBIBOAMTCS KOHBEPTEPOM
FileCnv32.dll B TekcroBble (aitnbel <ums ¢aiiaa prj>_<ordinal>.cnv mpu BHIIOTHEHUH KOMAaHJbI
Coxpanurs s MPB:

» Kanaapr;
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» Illab/10HBDI;

» I'pynnsbi;

» Pecypcsr;

» Co3aaTh cTaHAapTHBIE 00BEKTHI — €CJIA ATOT (JIar yCTaHOBJICH, KaHAJIBI y3J1a 0TOOpaXaroTcs B
npodaiinepe CrpynnupoBaHHbBIMU B cTaHaapTHbIe 00bekThl (rpymnmsl) TRACE MODE. Orta rpynnupoBka
MMeEEeT 3HauU€HUe TOJIBKO JIJISl OTIAJIKH;

» IlonpoOHas nupopmanms.

» Ccok I'nyOuHa oTciieskMBaHUsA MCTOYHMKOB, C IIOMOLIIBIO KOTOPOIO 33/1a€TCs MOPSAKOBBII
HOMEp HUCTOYHMKA/IPUEMHUKAa B LIEMOYKaX CBsA3ed KaHaJl — MCTOYHUK/MpueMHMkl —
HUCTOYHUK/IPUEMHMK2, KOTOPbIN OyAeT NCIOJIB30BaH MIPU IKCIIOPTE y3I1a

Pazoen ’Omanaoka’

[Ipu BBIOOpE 3TOrO paszjmena BKIAJKa COJIEPKUT MepeKIoyaTreNu Tuma mnpodaiiiepa, KOTOPHIH

OyJIeT 3amyIeH o KOMaHe & Otaaaka (tonpko s omiaaku y3moB RTM, Console, T-Factory u T-
Factory_Console):

» IIpodaiiinep ¢ mogaep kKol rpapuIecKUX IKPAHOB ;

» IIpodaiinep 6e3 moanepKKu rpaguIecKUX IKPAHOB .

Pa3zoen ’Koneepmep u3z npeovioyuieit gepcuu’

IIpu BbIOOpEe »3TOro paszzmena BriIaAKa coiepkuT ¢(iaar OTKINYUTE KOHBEPTHPOBAHHE
rpaduyeckoii 6a3bl. YcTaHOBKA 3TOTO (py1ara OTKJIFOYaeT KOHBEPTUPOBaHKE TpaduuecKor 0asbl MPOCKTa
npu ero umnopre B TRACE MODE 6.

CoxpaHeHue NpoeKkTa Ansl peAakTUPOBaHUA

IIo xomanne £ Coxpanurb (Ctrl-S) niu Coxpanuth kak (Ctrl-Shift-S) uz menio ®aiia
IPOEKT COXpaHseTcs B OMHapHbIM ¢ailn ¢ pacmupeHueMm prj (B JUPEKTOPHM cepBepa NMPOEKTa) AJs
nocnexayouero pegakruposanus B UC.

B UC npenycMoTpeHO pe3epBUpOBaHHME Mpenblayniel Bepcuu (ainoB prj u tmul — npu
MIOBTOPHOM BHITIOTHEHUH KOMaH/1bl COXpPaHMTh paciupeHue GaiioB, COXpaHEHHBIX paHee, N3MEHSIOTCS
COOTBETCTBEHHO Ha ~prj u ~tmul.

B UC mMoxHO 3arpy3uTh OJIMH IPOEKT.

Ha otHOM KOMITBIOTEpPE MOYKHO 3aIyCTUTh HECKOIBbKO MIC 1 3arpy3uTh B HUX pa3HbIE POEKTHI.

CoxpaHeHue npoekTa Ans 3anycka

ITo xomaHne ~3 Coxpanurtsb aiass MPB mento @aiin wnn nanenn uactpymentoB MC Bce y3ibl
HKCIIOPTUPYIOTCS B HAOOPHI (PailioB A MX MOCIEIYIONIero KOMMPOBAaHUS Ha ammapaTHbIE CPEACTBa, Ha
KOTOPBIX OHHU JOJKHBI UCTIONHATHCA 1107 ynpasieHuem mouutopos TRACE MODE.

[Ipu BeimonHeHun komanasl Coxpanuth a1 MPB B nupekTopuu cepBepa IMpOeKTa CO30aeTcs
HNOJTUPEKTOpUs <uMs (paiiyia prj 6e3 paclIMpeHus:™, B KOTOPOH JJIsl KaKJ0T0 y3J1a CO3/1aeTcsl Marnka ¢
HabopoM (aiinos. [lanka y3na umeer uma <name>_<ordinal + 1>, rie name — ums1, 3ajaHHOE IS y3I1a
npu ero koHpurypupoBanuu B VC, ordinal — nopsiikoBelii HoMmep y31a B cioe Cucrema, HaunHas ¢ 0
(TOpsIAKOBBIN HOMEP y371a B CJIO€ HE CIIEeyeT MyTaTh C €ro MHAWBUIYaTbHBIM HOMEPOM).

Heo0xo1uMbIM ycii0BHEM 3KCIIOPTA y3J1a SIBJISIETCS HaJM4YKe B HEM XOTsI Obl OHOTO KaHaja.

ITo xomanne Coxpanutsh y3ea aiasi MPB u3 mMento IIpoekT uiiym KOHTEKCTHOTO MEHIO HaBUraTtopa
BbIICJICHHBIN y3en (uau cioil TexHoJIorusi) SKCIOPTUPYETCSl B NMPOU3BOJIBHYIO MAIKy, IpU 3TOM IpU
MTOBTOPHOM 3KCIIOPTE PE3EPBHBIE KOMHHU Y3J1a HE CO3JAI0TCA.

3. PegaktnpoBaHue CTPYKTYpbl NpoeKTa

HaBurarop umeer cienyromue cpeicTBa sl pelakTUPOBaHUS CTPYKTYpPbI IIPOEKTA:
» MeHIO IIpoekT;

» TIAHEJIU UHCTPYMEHTOB;

» KOHTEKCTHOE MEHIO.
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Kpome Toro, B HaBUTaTOpe MOIACPKUBACTCS METO]| MEePETACKUBAHMS OOBEKTOB MBIIIBIO (METOL
drag-and-drop), a Takke ero moaudukaiuu (drag-and-drop ¢ yaepkanueM ciyKeOHBIX KJIaBHUII).

Jns koHburypammu/pa3paboTku 00BEKTOB CTPYKTYPhl B HaBUTaTOpPE MPEAyCMOTPEHBI KOMAaHJIbI
CpoiicTBa 1 PegakTupoBath, ¢ IOMOIIBI0 KOTOPBIX ISl KaX/I0T0 00BEKTa CTPYKTYPHOTO JepeBa MOTYT
OBITh OTKPBITHI COOTBETCTBYIOIINE OKHO CBOICTB U PEIAKTOP.

MeH10 1 rnaBHasi naHesib UHCTPYMEHTOB HaBUraTopa npoekTa
X o BR g RE &

Mento IlpoekT, TnaBHas MaHelh WHCTPYMEHTOB M KOHTEKCTHOE MEHIO HABUTATOpa IMPOEKTA
cozepat HabOp KOMaHJ], KOTOPBIii COOTBETCTBYET BBIJICIIECHHOMY OOBEKTY CTPYKTYpHOTO AepeBa. Jlis
BbIJIETICHUS] 00BEeKTa HYKHO HaxkaTh Ha HeMm JIK. I'pymmoBoe BbigeneHHe OOBEKTOB B HABUTAaTOpPE HE
MIOJ/ICP’KUBACTCH.

Mesnto IlpoekT, riaBHas naHelb HHCTPYMEHTOB U KOHTEKCTHOE MEHIO HABUTATOpPa COJEPIKAT KaK
TUTIOBBIE KOMaHBI JJI CO3JaHUsI KOMIIOHEHTOB (TPYIIT KOMIIOHEHTOB), paboThl ¢ OydepoM oOMeHa u
MOMCKA, TaK U CHeIH(PUIECKUe:

K _ TaKOW BUJ] MPHOOpETAET TUIIOBOW MHCTPYMEHT yIAIeHUS S [IpU BbIJIeNIeHUN KaHata. [Tpu
Ha)KaTHUU CTPEJIKU OTKPBIBAETCS MEHIO, COJIeprKalliee KOMaHIbl ¥YAAJUTh (YIaIuTh 0€3 yAaaeHus U3 cios
Ba3a kaHa/10B) 1 YHMYTOXUTH (yAJIUTh C yAaJeHueM u3 ciosg ba3a kananos);

@-_ TaKOW BUJ MPHOOPETAET B HEKOTOPBIX CIIydasiX TUIOBOM MHCTPYMEHT BCTAaBKU @ . Ipun

Ha)KaTUU CTPEJIKHA OTKPBIBAETCS JOIOJIHUTEIBHOE MEHIO, COAEpIKAllee KOMaHIbI %BCTaBHTb u G
BcraBuTh ¢ IPUBA3KOM;

iFv--f"*'tlIepeﬁTu N0 CChLIKe BHU3/BBepPX — I10 3TOW KOMaHJE OTKPBIBAETCS JOIMOJIHUTEIBHOE OKHO
HaBUraTopa, B KOTOPOM:

» BBLICTACTCA KOMIIOHCHT, C KOTOPBIM CBA3aH ﬂaHHLIﬁ KOMITIOHCEHT HJIH KOTOpLIfI BBI3BIBACTCs
JTAHHBIM KOMIIOHEHTOM (B ClIy4ae Iepexo/ia M0 CChUIKE BHU3);

» BBIJCIIICTCA KOMIIOHCHT, CBSI3aHHBIM C JaHHBIM KOMIIOHCHTOM HJIN BI>I3I)IB3.IOHII/II71 IIaHHBIf/'I
KOMIIOHEHT (B Cllydae nepexojia Mo cchbulke BBepxX). Eciu mo100HBIX KOMIIOHEHTOB HECKOJIBKO, OJIUH U3
HUX BBIOMPAETCS B CIIUCKE:

% I L

. #w Create Component [
Munatt & 4o et from Template

’% Create Group from Template ..

¥ Eraze
¥? Undo Chl+e
By Copy Chil+C

b .,: Cucrema MPB_1.Kanane.K.aHanil

E' Propeties .,: Eama kaHanos KaHanid
‘ .C Cucrema MPB_1 Kanane.dkpanitl

Ecm Y KOMIIOHCHTAa HMCIOTCA CBSI3W/BBI3OBEI  KakK BHHU3, TaK M BBEPX, )IaHHBII\/'I HHCTPYMCHT

-
IIPUHUMAET BUJ L , I TIPM HAXXaTUU CTPEJIKH OTKPBIBAECTCS IOMOJHUTEIBHOE MEHIO, COAEprKalee
koMaH[ibl IlepeiiTi o cebliike BHU3 U IlepeiiTH 10 cCbLIKe BBEpX;

mPeseanpOBaHne — CO3/1aTh PEe3EpPBHBIE Y3IIbI JIJIs1 BBICICHHOTO Yy3Ja!

» Hert — He co3niaBath (3HaAUYCHUE IO YMOIYAHHUIO);

» Jly0JMpoBaHHBI — CO3/1aTh OJUH PE3EPBHBIN Y3€JI /ISl BBIJICJICHHOTO Y314,
» TponpoBaHHbBIii — CO3/1aTh JIBA PE3EPBHBIX Yy3J1a JUJIS BBIICJICHHOTO y3J1a;

PenakTHpoBaTh — OTKPBITH BBIJICICHHBIN 00BEKT CTPYKTYPHOTO JIepeBa B COOTBETCTBYOIIEM
pelaKTope;
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%Pe}laKTI/IPOBaTb A0J0H — OTKPBHITh IIAOJIOH, BBI3BIBAEMBIM JaHHBIM KOMIIOHEHTOM, B
COOTBETCTBYIOIIEM PEIAKTOPE;

IlepeumeHoBaTh — NepeT K peJaKTUPOBAHUIO UMEHHU BbIIECIECHHOIO 00bEKTa CTPYKTYpbl. Jlis
nepexo/ia K peJakTHPOBAHUIO UMEHHU BBIJICJIEHHOI'O 00BbEKTa MOXKHO Takke HakaTh Ha HeM JIK;

=) CBojicTBa — OTKPBITH OKHO CBOMCTB 00BEKTA CTPYKTYPHOTO JI€PEBA;

'*? Coxpanuthb y3ea aiasa MPB — skcnioptupoBaTh BbleneHHbIN y3en (cioil Texnousorus). Ilo
ITOM KOMaH/ie Ha YKpaHe 0TOOpa)xkaeTcs JUajIor BEIOOpa MecTa paciookKeHus (aiinos y3mna (¢ HOMOIIbI0
kHonku Co3gaTh NHamKy M KOMaHJ KOHTEKCTHOIO MEHK0 3TOr0 JAMAjIora BO3MOXKHO YIIPABIICHUE
¢aitnoBoil cTpyKTypoit);

3arpy3uTh JaMI y3Ja — BOCCTAHOBUTh COJEPKUMOE U KOH(PUTypaluio KOMIIOHEHTOB y3J1a U3
ero ¢aiia BOCCTaHOBJIEHUA. JTOT (pailm He ciexyeT myTarh ¢ Qaitiom <ums_y3iaa>.dump, KOTOpPHIH
CO3J1aeTCs [0 YMOIYAHUIO MIPU SKCIOPTE Y3JIOB;

3arpy3uTh B KOHTPOJLJIEP — KOIIMPOBAaHUE y3J1a B KOHTPOJLIED;

i
HNudopmanusi 0 mpoekTe — OTKPBITH OJAHOMMEHHBIH AUANOr. DTa KOMaHJa MOXET OBbITh
BBIIIOJIHEHA TaK)K€ M3 KOHTEKCTHOIO MEHIO HAaBUIaTopa IIPOEKTa W C IMOMOIIBIO MAHEIU MHCTPYMEHTOB
Uc,;
“QI/IMnopT s b/ n ¥ Jkcnopt B B/l — 5TH KOMaH b1, IpeIHA3HAYEHHBIE JJIs1 B3aUMOACHCTBUSA
C TEXHOJIOTHYECKOI 0a30i TaHHBIX, IOCTYIHBI IIPH BbIEICHUH c10s TexHosiorus.

Co3paHue 06 BHLEKTOB CTPYKTYPbI

Jns cozmanusi OOBEKTOB CTPYKTYpPhl (KOMIIOHEHTOB M TPYII KOMIIOHEHTOB) HCIOIb3YIOTCS
TUMOBBIE KOMaH 1bl MEHIO IIpOeKT, KOHTEKCTHOTO MEHIO M MAaHEIU UHCTPYMEHTOB HAaBUIaTopa .

I[Ipu co3manumn kananma knacca CALL ¢ mpeaycTaHOBIEHHBIM —CBOMCTBOM BBI3OB B
COOTBETCTBYIOIIEM CJIO€ MIA0JIOHOB CO3/1aeTCs IMa0JIOH, BBI3BIBAEMBIM KaHajioMm. B HaBurarope mMoryt
OBITH cO3MIaHbI caenytome kananel kinacca CALL ¢ npeaycTaHOBIEHHBIM CBOMCTBOM BBI30B:

» JKpaH — KaHaJl C BEI30BOM I1a0JI0HA IKpaHa;

» IIporpaMmma — KaHai ¢ BEI30BOM I1a0JIOHA MIPOTPAMMBI;

» JIOKyMEeHT — KaHaJl C BEI30BOM II1a0JI0HA IOKYMEHTA;

» CBs3b ¢ B/ — xaHan ¢ BEI30BOM CBSI3U ¢ 0a30 JTaHHBIX.

Mento IIpoekT, KOHTEKCTHOE MEHIO M IMAHEIb WHCTPYMEHTOB HABHUIaTOpa COJEPHKAT KOMAaHIbI
CO3/IaHUA TOJIKO TeX 00BEKTOB, KOTOPHIE MOXKET COACPKATh BBIJCICHHBIN CIOW/Tpymma.

[Ipu pemakTUpoBaHWMM COXPAHEHHOTO MPOEKTa (B TOM YHCJE IIOCJIC BBIMOJHEHUS KOMAaHJIbI
Coxpanutb/CoXpaHHUTh KAaK) BHOBb CO3/IaHHBIC CTPYKTYpHBIE OOBEKTHI M OOBEKTHI, UX COAEpIKAIIUE,
BBIJICJISIFOTCSL B HABUTATOPE CUHUM HIPU(PTOM:

Project Explarer

- X - o By RE & BB

E W AuIHE LURYRERTUE A

EbA Cofemuett 5
% WatnoHe_ceazei_c_CYE

= Easa_rananos %F Munatt 1
= E]?f CuCTErMa %I: Akpanttl
I %,: Jrpani2

- EaHane
Eb': F.anantt10
BT Monezosareny Th_2

+
% HeT oMk T peerHME

T17 Texnonorus o

Cucrerma RTHM_1.KaHane
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YaaneHue o6beKTa CTPYKTYpbl

Jns ynaneHusi BbIAGIEHHOTO OOBEKTa CTPYKTYphl (KOMIIOHEHTa WM TPYIIbl KOMIIOHEHTOB)
UCTIOJIb3YEeTCs TUTIOBAsi KOMaHa Y JaJIMTh.

[Ipn ynanenun kaHana (Tpymmbl KaHajioB) W3 Jro0oro cios, kpome cios ba3a kaHanos,
JOCTYIIHBI JIB€ KOMaHIbl — ¥YaaauTh (yIanuTh 0e3 yaaneHus u3 cios ba3a kaHalioB) U YHMYTOXKHUTH
(ymamuth ¢ ynaneHuem u3 ciosi ba3za kanasioB). Eciiu croit baza kaHa/IoB CKpBIT, KOMaH/a yIajaeHUs
KaHaJla HeJIOCTYTIHA — B 3TOM CJIy4ae KaHaJl MOYKHO TOJIBKO YHUUYTOXXHUTh.

NC aBromatnyecku yaanaseT NMPUBS3KH apryMEHTOB K KOMIIOHEHTY, CCBUIKM Ha KOMIIOHEHT U
BBI30BbI KOMIIOHEHTA MIPH yIAJIEHUH 3TOT0 KOMIIOHEHTA (B CiIy4ae KaHalla — IPU ero YHUYTOXKECHUN).

MNepemelleHre 06BHLEKTOB CTPYKTYPbI

Omnepanus nepeMenieHns BKIIOYaeT J1Ba JeHCTBUS — ylaleHue 00bEeKTa U3 MECTa €ro HauyalabHOTO
PacroI0XKEeHHs U BCTaBKY B YKa3aHHYIO IpymILy (cioif).

UroObl mepeMecTuTh OOBEKT, HYXKHO MEpEeTALIUTh €ro MbIIbI0 B HYXHYIO Tpymnmy (cioi),
yaepxkuBas knasuiry SHIFT.

Ecmu rpynma (cioif), Ha KOTOpYIO YyKa3blBaeT Kypcop B Ipoliecce MEepeTacKUBAHUS, MOXKET

coJiepkaTh nepeMeniaeMblii 00BEKT, Kypcop IPUHUMAET BUA L, B IPOTUBHOM CiIy4ae — \N}
KonupoBaHue 1 BcTaBKka 06beKTa CTPYKTYpbl

Konuposeanue oo6vexma cmpykmyput 6 0yghep oomena
UT0oOBI TOMECTUTH KOTIHIO BBIJIETICHHOTO 00BEKTa CTPYKTYPHI B Oydep oOMeHa, Hy»KHO BHITIOTHUTH

KOMaHJy R Konuposats (Ctrl+C).

Ecnm xonupyercst cioi, B Oydep oOMeHa moMenaeTcsi KOmusi €ro COAEPKUMOro (BCeX JTOYSPHUX
rpyInn ¥ KOMIIOHEHTOB).

Oobviunana ecmaska 00veKkma cmpykmypul u3 0yghepa oomena

IIpu oOBIYHON BCTAaBKE CO3JaeTcs HOBBIM OOBEKT, KOTOPBIM sBIseTcs Komuell oObeKTa,
nomenieHHoro B Oydep obmena. Omepainys BCTaBKM HE odvHIIaeT Oydep oOMeHa, MOITOMY MOCTE
OJTHOKPATHOTO KOIUPOBAHMsI 0OBEKTa BOZMOKHA €T0 MHOYKECTBEHHAs BCTABKA.

Jl1s 0ObIYHOM BCTaBKM HY’KHO BBIJIEIUTH IPYyMILy (CJIOM), B KOTOPOM MOXKET ObITh CO3[1aH OOBEKT

TOTO € BHJA, YTO M OOBEKT, MOMEUICHHBIH B Oydep oOMeHa, W BBIOJHUTH KOMaHIY %BCTaBHTb
(Ctrl+V).

Konuposanue u 6cmaska 00vekma cmpykmypsl ¢ HOMOUWbIO MbIULU

Jl71s KONUPOBAHUS U BCTABKU OOBEKTA HYXKHO MEPETAIIUTh €r0 MBIIIBIO B HYXKHYIO TPYIITy (CIIOH)
¢ ynepxxanuem knaBumm CTRL. Ecnu rpynma (crioif), Ha KOTOPYIO YKa3bIBaeT Kypcop B IpOIECCE

NEPCTACKUBAHUA, MOXKET COLCPIKATH KOHpreMLIﬁ 06LCKT, KypCOop MNPUHHUMACT BUI , B IIPOTHBHOM

ciyvae — \N} [Tpu BBIIONHEHUN TaHHOM omepary 00bEKT He oMentaercs B Oydep ooMeHa.
Cneyuanvnas 6cmaska 00veKma cmpyKkmypol
B HaBurarope mpoekTa moJIepKUBAETCS MEPETaCKUBAHHE OOBEKTOB MBIIIBIO C OAHOBPEMEHHBIM
ynepxxanueM kiasuml CTRL u SHIFT. Ecnn 00bekT, Ha KOTOpPBIM yKa3blBaeT Kypcop B Ipolecce

[IEPETACKUBAHMS, JOIIYCKAET 3aBEPILICHUE Ollepalui, Kypcop IPUHUMAET BUJ 1, B IPOTUBHOM Clly4ac —
O . SxeusanenTom s1oit oTiepaliy SIBJISETCS KOMUPOBAHUE U CIeLMaIbHAs BCTaBKa 0OBbEKTa 110 KOMaH e

% BcraBuTh ¢ NIpUBA3KOM.

C nomouip10 JaHHOH ONEPALMU BBIIOJIHAIOTCS CIEAYIOINE ACUCTBUSA:

» IpU NEepeTacKMBaHMU KaHaia (TPYMIbl KaHAJOB) B CJIOW (TpyIIy) — aBTOINOCTPOCHUE KaHala
(rpynmbl KaHajoOB) ¢ HACTPOCHHBIM CBOICTBOM CBSI3b (KaKIbIi KaHaj, CO3/JaHHBIA TakUM 00pazoMm,
CBf3aH C COOTBETCTBYIOIIUM HCXOJHBIM KaHAJIOM U UMEET TOT K€ KJlacc);

» IpPU MEPeTaCKHUBAHUM HMCTOYHHUKA/MPUEMHHMKA (TPYNIbl HCTOYHUKOB/TIPUEMHUKOB) B CIIOU
(rpymnmy) — aBTONOCTPOEHHE KaHaja (rpylibl KaHaJOB) COOTBETCTBYIOIIETO KJlacca C HACTPOECHHBIM
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CBOWCTBOM CBSI3b (KaX/blii KaHaJ, CO3JaHHBIH TakuM o0Opa3oM, CBSi3aH C COOTBETCTBYIOLIMM
HCTOYHUKOM/TIPUEMHUKOM);

» TIpU NIepETaCKUBAHUU 11a0JI0HA (TPYNIIHI IAOIOHOB) B IO (TPYIILy) — aBTONOCTPOCHUE KaHalla
(rpynmel kaHasnoB) kiacca CALL (kaxaplii KaHas, CO3/IaHHBIM TakuM OOpa3oM, HACTPOEH Ha BHI3OB
COOTBETCTBYIOLIETO IAa0JI0HA U UMEET TaKOoe K€ UM, YTO U 1Ia0JIO0H);

» IpU TEepeTaCKMBAaHWU HCTOYHUKA/TIPUEMHHUKA WM Ia0JioHa HAa KOMIIOHEHT — HacTpoika
KOMITOHEHTa Ha CBA3b C UICTOUHUKOM/TIPUEMHUKOM WJIM Ha BBI30B I1a0JIoHa. B mocnenHeM ciyyae kaHal
kiacca CALL mpuHMMaeT ums 1madioHa.

Aemomamuyeckuil 6b160p uda onepayuu 6CMageKu

[Ipn nepemeniennn oO6beKTa CTPYKTYpbl 0ObIYHBIM MeToAoM drag-and-drop (0e3 yaepuBaHUS
CIIy>)K€OHBIX KJIaBMII) BUJ ONEpallMU BCTAaBKM (OOBIYHAS MU CIIEIMajbHAasl) BHIOMpAETCs aBTOMATHUYECKH
(uneHTHUQUIMpPYETCS 110 hopMe Kypcopa).

PepakTopbl KaHanos

Jns xaxxaoro kinacca kanana B MIC BcTpoeH pepaktop (HHKE MOKa3aH pelakTop KaHaia Kiacca

FLOAT):
w? Cu A
Hrda message K.oaupoEka ABC
C
F.oraraeHT apii commentt
[paHHuE Oépatorka CrcTEMHBIE
Wenanssoeate Henonssosate O cHOBHRIE
BN 50 Aneprypa 0 Tun Dutput =
Ba, a0 M a
PastiepHOCTE w
Br E0 Ernas. g Mepuon  EQuHHULA MEMEPEHWA
HI 40 MHo#HTENE 1.25 12 | umen v
Has 20 Crieww eH1e 0 AETONOCEINKEA
HM 10 M acwr atuposaHue [] Enable
MicTepesuc 1] M acWT aGHpOEaHHE Index
e TaEs (EEnD A CrieweHqe MHo#MTENE K] Orpatarars
b ax hd ax
200 2580 Ha crapre u]
+ x =
(o0 [0 )x[125 125
Min Min
ApHHEaLHA
JononHeTensHD

JIBa pazzaena SBISIOTCS OOIMIMMHU JJISl BCEX PEAaKTOPOB KaHAIOB — BEPXHUH, COJIEPIKALINI KHOTIKY
BBI30BAa KOHTEKCTHOM CIIpaBKH (KOHTEKCTHAs CIIpaBKa BBI3BIBACTCS TAKXKE 10 HAKATHIO (PyHKIIMOHATHHOM
kinapuiid F1) u mons 1uis 3ajaHus UMEHH, KOMMEHTapHsi U KOAUPOBKHU KaHaia, u pasaen CucremMHble,
coaepkamuil BKiaaku OcHoBHbIe, ApxuBauus 1 JonmoTHUTEIBHO.

Jlpyrue pasziensl pelakToOpoB COJEPKUT MHCTPYMEHTHI 3a/aHus aTpuOyTOB, CHeNU(DUUHBIX IS
KaHaJIOB COOTBETCTBYIOIIUX KJIACCOB.

PenakTopsl kKaHATOB cofiepKaT Ty ke MaHellb UHCTPYMEHTOB AJisi paboTel ¢ Oydepom oOMeHa, 4To
Y PEIAKTOp y37a.

4. Otnapgka npoekrta B UC

st otnaaku mpoekta C cHaGxkeHa ciienyomuMi MeXaHu3MaMu:
» aBTOHOMHAS OTJa/IKa MAaOI0HOB;
» 3amycK BbIIENEHHOro y3ia (cnos TexHosorus) moj ympaBieHHEM OJHOTO M3 OTJIAJIOYHBIX

MOHHUTOPOB  (mpogaiiiepoB) W3  MHTETPUPOBAHHOMN & Otiaaaka ¢

IPOTOKOJIMPOBAHUEM PAOOTHI B TEKCTOBBIN (haili;

Cpeanl 1o KOMaHAC
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» HCIOJIb30BaHME (YHKIMHM IIMUOH — d5Ta (YHKIMS OOEecmeuynBaeT IMONYYCHHE B PEKUME
pPEIaKTUPOBAHUSI PEAIBHBIX JAHHBIX C PabOTAIOIMMX Yy370B mMpoekTa. JJis ee HCMOoJIb30BaHUs HYXKHO

BBITIIOJIHUTH KOMAaHY * HInuon
Mpodannepobli

Hnst ortmanku y3na (cmosi TexHosiorusi) ero MokHO 3amycTuTh (B Tom uuciae n3 MC) mopg
YIPaBIEHUEM OJHOIO U3 CIEAYIOUIMX OTIaJ0YHBIX MOHUTOPOB:

» Tipodaiiiepa ¢ moAIEPKKOM rpaduuecKux SKpaHoB (rtc.exe);

» npodaiinepa 0e3 noaepKKU rpaduuecKux SKpaHoB (rtmg32.exe).

[Ipu xondurypuposannn UC MoxxHO yKa3aTh npodaiiiep, KOTopblil 1oixkeH 3anyckarbes usz UC.

Jns mpocdaitnepa 6e3 HOJAEPKKU TpadUKU MOXKHO 33JaTh PEXKHUM OTOOpaKEHHMS KaHaJoB
pacnpeeseHHbIMY 110 BHYTPEHHUM cTaHAapTHeIM rpynnam (oobekram) TRACE MODE.

[Ipodaiinepsl 3anKCHIBAIOT MPOTOKOI CBOEH paboThl B (hailn <ums ¢aiina prj>_ <nopsiAKoBbIH
HOMep y3Ja>.txt, KOTOpbIi coxpaHsercs B mnanke y3ia. CreneHb JeTaau3aluy OTJIaJ04HOMN
UH(OPMAaLIUK, BEIBOJUMOH B (aii, MOKET OBbITh 33aHa.

Mpodrannep ¢ nopgaepxkon rpachnyecKux aKpaHoB

I'padpuueckas obosouka 3Toro npogaiiepa COAEpKUT MEHIO, IaHeIb MHCTPYMEHTOB U pabouee
1oJie, B KOTOPOM O0TOOpaaroTcsi rpauuecKre SKpaHbl:

5i TRACE MODE 6 Realtime Debug Monitor - Not loaded [Z |[B1][X]

File ‘iew Actions Help
C

Menio @aiil ¥ TaHENb HMHCTPYMEHTOB COAEpXkKAT KOMaHIbl OTKPBITHS ( L , CTRL+O),

nepesarpysku u 3amycka (2, CTRL+R) y31a, a TakKe KOMaHLy BBIXOJA U3 IPOTPAMMBI.

Menro Onepanum COIEPKUT KOMaHIbl aBTOPU3AIMH/OKOHYAHHS CeaHca, a TaKkKe KOMaHIy
HOCBUIKU COOOIIEHHUS B OTYET TPEBOT.

Menro Bua conepKut cienyromyue KOMaH bl

» Ioansiii 3xkpan (CTRL+F) — nepexitoueHue Buzpa otoOpaskeHHs rpaduyeckuii skpaHoB (B
OKHE/TIOJTHOKPAHHBIH);

» Komnonentsl (CTRL+0) — o 3Toii KOMaHae Ha SKpaHe MOSBISIETCS JUAJOT, B JEBOM YacTH
KOTOPOT'O OTOOpPAKAIOTCS KaHAIBI y3I1a, a IpaBasi COJCPKUT MHCTPYMEHTHI 3aJaHus aTpuOyTOB KaHaja,
BBIJICJIEHHOT'O B JIEBO yacTu:

Component Yiew Debug,

-l-_profilers_0 | KaHan#1
Skpad#l ;0 [000] R 123 s
Brizoe#3: 0 [a0z]In 123
Recieve by Autosend [m03] C 1On+T
Users [D05] Frg 1
Fast [D0&] O 1]
[007] P ]
[005] W + v

Setking

Input Skate | [
D |o
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Jnist 3aaHusl BXOAHOTO 3HaueHus kaHana (arpudyra 0, In) Hy>kHO BBecTH TpeOyeMoe 3HaueHUE B
noJie cripaBa oT KHOnkH Input u Haxkate JIK Ha 3TOM KHOMIKE.

s 3aaHusl 3HaYCHUS TPOM3BOJBHOTO aTpuOyTa HY)KHO BBIIEIUTH aTpuOyT B CIIMCKE, BBECTH
TpeOyemMoe 3HaueHHE B IOJIE CIpaBa OT KHOIKH, Ha KOTOPYIO BBIBOJUTCS KOPOTKOE MMSI BBIOPAHHOTO
aTpubyTa, u Haxatb JIK Ha 3T0il KHOTIKe.

Jlyg BBIKITFOUEHHS KaHajia HY>KHO YCTAaHOBHTH (uiar B 1oJie crpaBa OT KHoNkHU State u HaxkaTh JIK
Ha YTOU KHOIIKE.

Mpodrannep 6e3 nogaepxkKm rpacpu4ecknx IKpaHoB

I'paduueckas obonouka 3Toro npogaiiepa COAEpKUT MEHIO, IaHeIb MHCTPYMEHTOB U pabouee
1oJie, B KOTOPOM O0TOOpakaroTCsl KaHAJIbI y3J1a:

g _profilers_0.rtp - RTMG32

Flle User

View Setting Panel Help

KaHan#1[ ++]...: 0
Skpan# 1 ++]...: 0 b

Menio @aiil ¥ TaHeNnb HMHCTPYMEHTOB COAEpXKAT KOMaHIbl OTKPBITHS ( & , CTRL+O),
nepe3arpysku ( O , CTRLAR) u 3amycka ( & ) y371a, a TaK)Ke KOMaH/1y BBIXOZA U3 IPOTPaMMBI.

Menro Iloab3oBaTenb COMEPKUT KOMAH/IBI aBTOPU3AIMI/OKOHYAHHS CEaHCa, a TAKXKE KOMaHIY
IToan30BaTenn.

Mento Bua conepxut ¢uiaru ynpasieHHs] BUAUMOCTBIO CTPOKU CTaTyca, MaHEeJI HHCTPYMEHTOB U
paszeneHus OKHa:

g Untitled - RTMG32

File User

Wiew  Setting Panel Help

= g

= _prafilers_0 ﬂ
Kanan#1[ ++]...: 123
SkpaH#l] ++1... 50 ﬂ

=R _profilers_0
Kanan#i[ ++]... 1 123 :lﬂ
3

5. MporpammupoBaHue anroputmoB B TRACE MODE 6

Jlis mporpaMMHUpOBaHMs aNTrOpUTMOB (DYHKIIMOHMpOBaHMs pazpadbareiBaecmoro npoekta ACY B
TRACE MODE 6 Bkmtouensl s3eiku TexHo ST, Texno SFC, Texno FBD, Texno LD u Texno IL.
Hannbie s3p1ku ABISIIOTCS Moaudukamusamu s3eikoB ST (Structured Text), SFC (Sequential Function
Chart), FBD (Function Block Diagram), LD (Ladder Diagram) u IL (Instruction List) ctanmapra
IEC61131-3.

[TporpaMMbI 1 HEKOTOpPBIE MX KOMITIOHEHTHI (PyHKIMH, 1mary u nepexoasl SFC u T.1m.) MOryT OBITH
pa3paboTaHbl Ha JTIOOOM U3 BCTPOCHHBIX S3BIKOB B COOTBETCTBYIOIEM PEIAKTOPE, MPU ITOM SI3bIKU JJIs
MIPOrPaMMBbI U €€ KOMIIOHEHTOB BBIOUPAIOTCS HE3aBUCHMO.

Jlis co3manusi U peAaKTUPOBAHUS CBOMCTB apryMEHTOB, NMEPEMEHHBIX, (DYHKIUN U CTPYKTYPHBIX
TUTIOB MIPOTPAaMMBI, a TaKXe JUIs MCIOJIh30BaHUS B MporpamMme (DYHKIUN M3 BHENIHHX OWUOJIMOTEK B
MHTETPUPOBAHHYIO Cpedy pa3pabOTKH MPOEKTa BCTPOCHHI CelMaIbHble TAOIUYHbBIE PEJAKTOPHI.
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TRACE MODE 6 nmeer Takxe cpecTBa sl OTIAAKU IPOrpamM.
[IpuMepHBI BUA HMHTETPUPOBAHHOM CpeIbl NPHU PEAAKTUPOBAHUM TNPOrpaMM IIOKAa3aH Ha

CIIEAYIOIEM PUCYHKE:
EX

B Trace Mode 6 - [untitled.tprj*] Z

MpoekT Mporpamma  CKHA

‘PP HEHIm 40 £0HT0 1 & BEE S

x | Mparpardea 1
- x =f

K.OrMNOHEHT I NpOeKTA |

WF3kpate il ﬂ

=[] Mporparrs CrpykTypa npar
E Mporpatdra 1

2 W atinoHer aokyren. .

{73 CueHapmm aokyre. .

var_of

44 BrewHwe B @Fnuﬁa
i Kanane CnoseHe
I:nnF'aau.e.
[eperieHHaA | Tun | JecATyHEIRH | L I 3anycTuTe k...
| var_000 INT 10 18 =
D war_001T INT 20 16 = n0oa...
D war_D0ZINT 0 L [T — YETLIPEX 3 RULL %
z
| ApUpETHYECKME Dyt 4 2
NpockoTp | NokaneHee | [ notanes ¥ P&l Itnaaka |<

OcHoBHbIM s13b1kOM TporpammupoBanuss TRACE MODE 6 sBasercs Texno ST. IIporpammsl,
pa3pabotannbie Ha s3bikax Texno LD, Texno SFC u Texno FBD, nepen komnuisiniuel TpaHCTUPYIOTCS
B Texno ST. IL-nporpammsl nepen xkomnwidnued yacTuyHo TpaHciaupytorcs B ST, dactuuHo — B
accemOuiep. OTcrofa cienyer, Hanpumep, 4to KitoueBble ciaoBa Texno ST sABIAOTCS TaKOBBIMHU M /IS
BCEX APYIUX SA3BIKOB.

Moaknio4vyeHue nporpamMmmbl K NPOEKTYy

I[JISI MOAKIIIOYCHHA MPOrpaMMbBl K IPOCKTY €€ HYXHO BHAYaJIC CKOMIIMJIMPOBATH, a 3aTCM
COXpPaHUTDb IIPOCKT. YT1o06BI CKOMITUJIUPOBATH MPOrpaMMy, HYKHO BBITIOJIHUTE KOMaHIY KOMHI/IJIPIPOBZITB

3 meHto Ilporpamma, unu Haxate kiaBumy F7 unu Haxarts JIK Ha nkoHke E anen WHCTPYMEHTOB
otnamauuka. [lepen coxpaneHneM MpoeKTa HY)KHO YOSTUTHCS, YTO KOMITHUIISIIHS TIPOIIUIA YCTICITHO (B OKHE
COO0IIIeHN KOMIIMIATOPA B TOM CIIy4ae BHIBOJAUTCS COOTBETCTBYIOIIEE COOOILEHHUE).

Otnaaka mporpaMmbl TAaK:KE€ BO3MOKHA TOJIBKO MOCIIE €€ YCIEIIHON KOMITUJISIIUU.

BbIGop A3blka NporpaMMMpoBaHUA

S3bIK IPOrpaMMUPOBAHUS MOXKET OBITh HE3aBHCHMO 3aJIaH JUISi OCHOBHOW MPOTrpaMMBbl, (QyHKITUH-
6soka, pynkuu u mara SFC. SI3bIk BEIOMpaeTCs B CIASAYIOIIEM TUAJIOTE:
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& Buibop AzniHa E|

BriSepuTe AZLIK PEAMMZaLMK NPOrpattk;

(%) Tewno ST
() Te=no SFC
() Te=no FED
() Tesno LD
() Te=nall

&) Coven |

OTOT AManor aBTOMAaTHUYECKH TNOABIsAETCS Ha dSkpaHe npu Haxatuu JIK Ha KMMeHH BHOBB
CO3/IaHHOH MPOTPaMMBI WM €€ KOMIIOHEHTA (/711 KOTOPOTO SI3bIK MOKET OBITh 33]]aH HE3aBUCUMO) B OKHE
CTpyKTypbl mporpammbl. [locie BbiOOpa s3blka MporpamMma (KOMIIOHEHT) OTKpbIBaeTcsi B
COOTBETCTBYIOILIEM PENAKTOPE.

N3MeHuTh S3bIK MOXHO TOJBKO MOCIE yAaleHUs Teia MmporpamMMmbl (KommoHeHTa). s storo

HykHO HaxaTh JIK Ha mKOHKe [E_”naHeJm WHCTPYMEHTOB B OKHE CTPYKTYpPBI MPOTPAMMBI, MOCIE YETO
JTUAJIOT BHIOOPA SI3bIKA AaBTOMATHYECKH TOSBIISIETCS] Ha SKpaHe.

Co3pnaHune anemMeHToB nporpamMmm C noMoLWbIO TaGNUYHbIX peaakTopoB

TabGnuyHble penakTOpbl UCHONB3YIOTCS AJIS CO3JaHMs CIEAYIOIIMX KOMIIOHEHTOB M 3JIEMEHTOB
porpamm:

» apTyYMEHTHI;

» JIOKaJIbHbIE IEPEMEHHBIE;

» TI00abHBIE IEPEMEHHBIE;

» YHKUIMU-O0IOKHU (TOATIPOTpaMMBbI) U PYHKIINH;

» CTPYKTYPHBIE THIIBI.

Kpome Toro, ¢ momMoIipio TabIUYHBIX peAaKTOPOB KOHPUTYPHPYIOTCs 00pameHns K pyHKIHSIM 13
BHEIIHUX OMOIHOTEK.

[lepeuncnennble KOMIIOHEHTHI U 371eMeHTHI, Hapsiay ¢ guctuHramMu ST u IL u quarpammamu LD,
SFC u FBD, 06pa3yoT BeTBH JiepeBa B OKHE CTPYKTYPhI POTPAMMBI.

Jlig BXo/ia B COOTBETCTBYIOUIMM TAaOIMYHBIA PEAAKTOP HYXHO B OKHE CTPYKTYpbl IPOrpaMMBI
HaxaTh JIK Ha 110060M U3 epeyrCIeHHBIX BBILIE 3JIEMEHTOB.

Ocobennocmu pedakmuposanus

Jns co3paHus/yaneHust CTpOK M TOHMCKa B TaOJIMYHBIX pElaKTopax MCIOJIb3yeTCs TUIOBAs
MaHEeJIb UHCTPYMEHTOB.

s mepexofa K peJaKTUPOBAHUIO OTIENBbHOM suelKu TaOiauubl HyKHO ABakabl HaxaTh JIK Ha
TON suelike. PenaktupoBaHue SYEWKM NPOU3BOAUTCSA JIMOO ITyTEM HENOCPEACTBEHHOIO BBOJAA C
KJIaBHATYPBI, JIMOO IMyTEM BbIOOPA HYKHOI'O 3HAUEHHsI U3 CITUCKA.

[Ipu 3aganny yncia B Ka4eCTBE pas3esuTeNs IeJIoN U IpOOHOM YacTh UCTIONIB3YeTCsS TOUYKa.

Ecnu B siueiiky crosnbna [| MaccuB BBECTH YUCIIO, PAaBHOE KOJIMUYECTBY JIEMEHTOB MacCHBa, TO B
ATOH siueiike oToOpa3HuTCs AUana3oH MHICKCOB 3eMeHToB (HaumHas ¢ 0). Hampumep, mist 1BymepHOTO
MaccuBa npu BBojie 9, 8 oroopazutca 0..8,0.. 7.

Hekoropeie a1eMeHTH (Hampumep, IEpPEMEHHbIE), 3aJaHHble B TAaOJIMYHBIX PENAKTOPAX,
ABTOMATHYECKH J00aBJIAIOTCA B JIMCTUHTU TEKCTOBBIX MpPOrpaMM B BHJE COOTBETCTBYIOIIUX
KOHCTPYKUUH 53bIKa. OTH KOHCTPYKIMM BBIACISAIOTCA CEPbIM I[BETOM; OHM HEJOCTYHHBI JJIs
HEINOCPENCTBEHHOTO PEJAKTUPOBAHNUS C IOMOIIBIO KIaBUATYPBI:
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O of By B #A| v| % |
PROGRAM

VAR ‘.ULR_DEID : IHNT := 2: EHD_?ER

VAR vELR_I:lEIl : IHNT := 3: EHD_?ER

VAR VAR 002 : THT: EHND VAR
VAR = : 3ITRUCT 000; EHD VAR

WAR 002 = f£ff (VAR 000, VAR 001):

IF VAR 002 > 10 THEH|
VAR 002 = 10;
ELSE
VAR_00Z = 1;
EHD IF;

VLR 002z = s.f_struct (VAR 000, VAR 001);

END PROGRAM
JoctymnHble THITBI JaHHBIX (cToOer; THm JaHHBIX) IS MPOTrpaMM Ha BCEX SI3bIKaX OJMHAKOBEI.
HauanpHoe 3naueHue (ctonder; HauanbHoe 3HaYeHHe) MOKET OBITh 3aJ1aHO B JIt000H U3 GopmM,
onpezaeneHHbIx s Texno ST.

Tabauunslii pe0aKmop ap2ymeHmos npocpammHozo KOMHOHEHMA

Bun tabimyHOrO pemaktopa apryMEHTOB MPOTPAMMHOTO KOMITOHEHTA (PYHKIHMH Wi (QYHKIUHU-
0JI0Ka) TIOKa3aH Ha CJIeIYIOIIEM PUCYHKE.

- X OO o By G M v %
Mraa Tun Tun gaHHer | b accue Hau. sHaueHKe K.orkeHT,
N ARG_000 ghyexon BEINT 0.8 ¥ I array
N ARG_001 dhexoa/sexon REINT V 256

= N ARG_D02

g

*

—
B stom pemaktope 3amaeTcs MMsl apryMeHTa, €ro THUN (BXOM, BBIXOA HJIM BXO/BBIXOM), THII
JaHHBbIX, HA4aJIbHOC 3HAYCHHUEC U KOMMGHTapHﬁ. Ecnu B moire Maccus CTPOKH aprymMecHTa 3aaaTtb 4uclio,
apryMEHT HHTEPIPETUPYETCsI KaK MACCHB.
Tabauunwiii pedakmop nepemeHHbvIX
Bun TabnmvHOTO penakropa nmepeMeHHBIX MOKa3aH Ha CIAYIONIEM PHCYHKE.
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B=1y
- X (O S BB v éh éh

mA THN AaHHElx | MaccHe  HadaneHoe 3HaY4eHHe | K.OMMEHTapH
N var_ooo@E]iNT Ag)0 . 34 V23 N array
N var_oo1fggeooL V TRUE

N YAR_002

g UINT
B uInT
REDINT
RE]UDINT
A% TIME
REDATE
AY TIME_O|
RE|DATE_A
RYREAL
AYILREAL
3 ab]STRING |

— —
B 3TOM peﬂ;aKTOpe 3a1acTCa UM HepeMeHHOfI, €€ THUII HOaHHBIX, HAYaJIbHOC€ 3HAUYCHUC U

koMMeHTapuil. Ecnu B mosie MaccuB CTpOKU NepeMEHHON 3a/1aTh YHUCII0, IEpeMeHHasi HHTePIPEeTUPYeTCs
KaK MacCHB.
Taoauunstii pedakmop ynKkyuil u QynKyui-010K06

Bun TabnuaHOTO ie);(aKToia iilﬂcunﬁ u iiHKunﬁ-6n0K0B IOKAa3aH Ha CHeHﬂIOHIGM incyHKe.

- X | o By dh v|éh &
lMMa THN B aHHBIX MaccocHe KomMeHTapHA

| FUNCTION 001 } function-block
| FUNCTION_00Z [34] INT g0 .2 I function

%

fe|DATE_ANIY

B stoMm penakTope 3amaercs ums GyHKIUA (HyHKIHH-0I0Ka) 1 KOMMEHTapHi.

Ecnu ykasaH TN BO3BpalaeMoro 3HadeHus, onpeaensercs (PyHKIMS, €CIIM THUIl BO3BPALIAEMOTr0
3HAUCHHUS HE YKa3aH, onpeaensieTcs GyHKInusI-0I0K.

Ecnmu B monme MaccuB CcTpoku (QyHKIMHM 33aTh YHMCIO, (YHKIMS BO3BpamiaeT maccuB. Jlis
byHkMu-610Ka nojie MaccuB HEAOCTYITHO.

Tabauunwlii pedaKmop cmpyKmypHslX MUnoe

B sTtom penakTope 3a1aercst UMs CO3/1aBa€MOT0 CTPYKTYPHOTO THUIIA 1 KOMMEHTaPHIA.
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- X | O o B B g v & &

lmA KoMMeHTapHA

= STRUCT 000 Jf struct 1

Bonee mompoOHOE ommcaHWe aJIrOPUTMOB MPOTPAMMUPOBAHHS, a TAKKE OIMCAHUE S3BIKOB
MporpaMMHUpOBaHUsl MOXHO Haitu B copaBoyHoil cucreme TRACE MODE B pasnene
IIporpaMmmupoBaHue aJropuTMOB.

6. PaspaboTka rpacnueckoro nHrepdemnca
Pepaktop npeactaBneHust AaHHbIX

I'padmyeckoe rmpeacraBieHHe XoJa BBINOJIHEHHUS TeEXIpolliecca, a TakkKe yIpaBlIeHHUE
TEXIMPOIIECCOM C MOMOIIBI0 TpaUUECKUX CPEICTB SBISIOTCS OJHUMH W3 TJIABHBIX 3a7ad, PEIlaeMbIX
TPEUC MOVl 6. Jins paspaGoTku uHTepdeiica omepatopa B HHTEIPUPOBAHHYIO CPELy BCTPOCH
penakrtop npeacrapiaenus naHubix (PI1):

ESF:/Trace Mode 6/My_first_project.prj - MIHTerpipoEaHHas cpeaa pa... Q@@

Faiin Nposkr Mpaeska Cepeuc Bug Okno Crpaska

RB-HQ Ai 4 8o sREBX EIARX IS -S-

oA/ a0 nElWEB041.048 X

[ el B v%é BruU A-Z2-S-=-&-

| Hagurarop npoexra fodl | [ 3xparttl | [ Ikpantiz +

X 0 BB R ~
@) Pecypce ° H2! 3cpant / Q@ & 4 ‘%

IE WL atinoHe:_npor
. Jrkpanit2
m W a8n0HEL 3 Kps 2

4 >

W atnoHel_akpaHos.dkpaHit2

I CeofcTEa 0fbekTa

_— 2.04 20:0617 20:06:32 20,0547
il B% & ¢ @«
=: = K.puBLIE MeTounuk
Froperty Yalue Ll
OpueHTaumMa Harizantal
Liger @ona E—
Eazoeeidt wpudt M5 Shell Dlg.8
Macuradupyerasii False hd 3 . s

32.00, 16.00 | 450.00 « 350000 | 0.00° | shap O

Nurepdeiic omeparopa paspabaTpiBaeTcsi B BUJe HaOopa rpadgpuueckux IKPaHOB, SBISIONINXCS
KOMIIOHEHTaMU IPOEKTa.

C uenbro B3aUMOJICHCTBUS C IPYTHMH KOMIIOHEHTaMHU TPOEKTA JJIsl TpaduuecKoro dKpaHa MOTYT
OBITh 3aJ]aHbl APTYMEHTHI.

CoBOKYIHOCTh TpauUecKHX SKpaHOB y37a o0paszyeT ero rpapuyeckyro 6a3y. CoBOKYITHOCTh
rpadudeckux 0a3 Bcex y3ioB paspabarteiBacmoro mpoekta ACYTII oOpasyer rpaduueckyro 4acthb
IIPOEKTA.

I'padmyeckuit sxkpaH MOXKET COJEP:KaTh OJUH WM HECKOJIBKO IpaUyecKuX CJI0eB, KaKIbli U3
KOTOPBIX, B CBOIO 04EPE/b, MOXKET COJIEPKATh OJIUH WM HECKOJIBKO MOACI0EB.



137

B rpaduueckux crnosix pasmemiatorcsi rpaguyeckue 3emMeHTsl (I'J). I'padmueckue 3meMeHTHI
UMEIOT HaOOpbl HACTPaWBaEeMbIX ATPUOYTOB, IMHAMMYECKMX CBOMCTB 1 (PYHKUMIl ynpaBjeHusi. OTH
napamMeTpsl ONpeNeNsioT BUJ rpaUyecKux 3JIEMEHTOB U BBIMOIHAEMbIe UMH (DYHKIIMH OTOOpaKEHUS U
yIOpaBlieHus Mpu padoTe B peaJbHOM BpeMeHH. PenakTop mpeacTaBiieHHs NaHHBIX COAEPIKHUT OOJbIIOe
KOJINYECTBO BCTPOEHHBIX TI'paMUeCKUX 3JIEMEHTOB, IMO3BOJSIOMIMX HM300pa3uTh MPAKTHUYECKU JHO00M
TEXIPOIIecC, BHIBECTH Ha JUCIUICH BCIO HEOOXOIUMYIO HH(MOPMAIIMIO O XOJIE€ €ro BBIIIOJIHEHUS, a TaKXKe
YIIPABIIATH TEXIPOLIECCOM.

Pexumbl paboTbi Pl

Penakrop npencraBieHNs JaHHBIX MOXKET HAXOJUTHCS B OJJHOM U3 CIEAYIOIIMX PEKUMOB!

» peXHUM pa3MellleHMsl [IpeJHa3HA4YeH [UIsl 3allOJIHEHUS Trpa@HUuecKux CJIOEB HKPaHOB
rpaduyecKkuMu 3aeMeHTaMu. {7 mepexoja B 3TOT peXUM HYKHO HaXaTb OJIHY M3 KHOIOK BbIOOpa I'D
Ha [TaHeIu MHCTpYMEHTOB I'paduyeckue 3j1eMeHThI;

» pEKHUM PeJAKTHPOBAHUSI INPEIHA3HAUYEH JJIs BHECEHUS H3MEHEHHUH B CO3/IaHHBIE paHee
rpadudecKkre dKpaHbl (HampuMmep, I yaaleHus/100aBieHus Tpa@uuecKux 3JIEMEHTOB MW W3MEHEHUS

uX CBOWCTB). Iy mepexoia B 3TOT PEKUM HAJ0 HAXKATh KHOIKY b IJIABHOW MaHEJIN UHCTPYMEHTOB;
» PEKUM IMYJISIIMHU KCIOJIB3YETCs JJI IPOBEPKU pabOThl TpaduueCcKUX JIEMEHTOB B pPeaJIbHOM

4

BPCEMCHH. I[J'IH nepexoga B PEKHUM OMYJIUKW HAAO0 HAXKATh KHOIIKY IMNaHeJI1 HHCTPYMCHTOB

L

I'paduyeckne 31eMeHTHI; 1)1 BHIX0/1a U3 PEKUMA HAJI0 HAKATH KHOTIKY MOBTOPHO.
Kpome Ttoro, B PIIJ| mpemycmMoTpeHO 1Ba pexXuMa OTOOpaKeHUS TpadUYecCKUX 5KPaHOB —
OOBIYHBIN (B OKHE) W MOJTHOAKPAHHBIN. J[J1s1 IepeKIrroueHust pekiuMa 0TOOPaKEHHUS UCITONIb3YETCsl KHOITKA

H

MaHeJn HTHCTpYMeHTOB I'paduyeckue 31eMeHTHI.
B pexumax pasMernieHuss ¥ peJaKkTHPOBAHUS TEKYIIHE KOOPAWHATHI Kypcopa oToOpakarTcs B
CTpOKe cTaTyca (BHHU3Y ciipaBa). Tam ke oroOpaxaercs cocTosinue ¢ara Pacmosiarats nmo cerke.

FnaBHOe MeHI0 N naHenu nHctpymeHToB Pl
Ilanenv uncmpymenmos ’l pagpuueckue rnemenmot’
O2 ||/ M0 nuEANEZBHISIL.ORK

C nomoIip0 HHCTPYMEHTOB 3TOM MaHeIN BBIOUPAIOTCS IpadUuecKue 3JIEMEHTHI s pa3MeleHUs
uX B rpaduueckux ciosix skpaHoB. [Ipu Bei6ope I'D penaktop nepexoaut B peKUM pa3MeIleHuUsI.

b

C nomo1pk0 KHOIKH
KHOTIKH 2 — B PEXKUM IMYJIALINH.

Knomnka :EEnpeI[HaaHaqua JUTISL TIEPEKITIOUEHUST peXuMa OTOOpaKeHUs rpaduuecKux 3KpaHOB
(OOBIYHBIN/TIOTHOAKPAHHBIN ).

Menrw u nanenv uncmpymenmos ’Ilpasxa’

e o By w100 v |G G
Meno u mnaHens wuHCTpyMeHTOB IIpaBka coxepKaT psiI TUIIOBBIX HWHCTPYMEHTOB IS

penakTHupoBaHus TpadUIeCKUX SKpaHOB. JlaHHBIE MHCTPYMEHTBI JIOCTYIHBI TaK)Ke W3 KOHTEKCTHOTO
meHo 0.
AL

JaHHOM MaHEeJIH MOXKHO HepeﬁTH B PCKUM PCAAKTUPOBAHUS, C IIOMOIIBIO

B crmcke |19%% ¥|(Macmita6), a Tak ke mpH IOMOIIH KHOIOK
IIpaBka BbIOMpaeTcss MacITad OTOOpaKEHUSI.
Menrw ’Cepeuc’ u nanenv uncmpymenmos *Tononocun sxkpana’

a3 Jal 3T i WM = = I M E £ gt
JlaHHBIE TaHeNhb MHCTPYMEHTOB M MEHIO COJEPKAT KOMAHIbl JUIS MO3ULIMOHUPOBAHMS H

TUPAKUPOBAHUS BBIACIEHHOTO rpaUecKoro 3JeMeHTa.
Mento CepBHC COIEPXKUT AONOIHUTENbHO KoMaHay IlapaMeTpsl 3kpaHa.

~ " IaHCJHU MHCTPYMCHTOB
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ITanens uncmpymenmos ’llapamempor mexcma’

[ il E v B7fU A-

B pexume penakTUpoBaHUS C MOMOIIbIO THIOBBIX MHCTPYMEHTOB JaHHOM MaHEIW 3aJaroTcst
napaMeTpbl TEKCTa B BbIJICIEHHOM Tpa@ruecKoM 3j1eMeHTe (BblieneHHo rpynmne ['9). JlanHble KoMaH bl
NPUMEHUMBI TOJIBKO K TaKOMY TEKCTY, KOTOPBIH MOXET OBITh BBEICH/OTPEIAKTHPOBAH C ITOMOIIBIO
KJIAaBUATYPBI.

Bun I'D mpu ero pasmenieHnu B TpadUuecKoM CJI0€ 3aBUCHUT OT IapaMeTpOB, YCTAHOBJICHHBIX C
MIOMOIUIbI0 HTHCTPYMEHTOB 3TOM MaHEIH.

Ilanenv uncmpymenmog ’llapamempor nunuu’

ESE v
[ —

L5
B pexume penakTHUpoBaHUS C MOMOILBIO WHCTPYMEHTOB 3TOW IAHEIW 3aJaloTcs IMapaMeTpsl
JMHUY (JJMHUM KOHTYPA) BBLICICHHOTO IpauuecKoro 3j1eMeHTa (BblIeIeHHON Tpynnsl I'D):

-

= — BpIOOp mBera JuHHM. [0 3TOH KOMaHje Ha SKpPaH BBIBOJUTCS CTAHJIAPTHBIN TUAIIOT
BEIOOpA 1IBETA;

=

— BBIOOD TOJIMHBI JTHHUH.

- BBI60p cruis JaHum. [lo >Toii koMaHe OTKPBIBACTCA CIIMCOK CTPIJ'IGIZ, coz(epxcamnﬁ B
TOM 4HCIe oniuio be3 JuHun

i v
—

— BBIOOp Kpasi TUHUM (MJIOCKUI, KBAAPATHBIN, KPYIJIbI).

Bun I'D mpu ero pasmenieHnu B rpadMuecKoM CJI0€ 3aBUCHUT OT IapaMeTpOB, YCTAHOBJICHHBIX C
MIOMOIIBI0 UHCTPYMEHTOB 3TOM ITaHEeIH.

ITanens uncmpymenmos ’Ilapamempur 3anueku’

™ & - W
== =

B pexume penakTHpOBaHUS C MOMOILBIO WHCTPYMEHTOB 3TOW IAHEIW 3aJal0TCs IMapaMeTpsl
3aJIMBKH BBIJICIEHHOTO rpauuecKoro 3neMenTa (BblAeIeHHON rpymisl [19):

& — BeIOOp mBeTa 3ajuBKM. [[o 3TOM KOMaHJe Ha dKpaH BBIBOJMUTCS CTAHIAPTHBIA JHAIIOT
BEIOOpA 1IBETA;

e W

— BBIOOp CTHJISA 32 TUBKH.
Bun I'D npu ero pasmenieHnu B rpaMuecKoM CJ0€ 3aBUCHUT OT MapaMeTpoB, YCTAHOBJIECHHBIX C
MIOMOIIIBI0 HHCTPYMEHTOB 3TOH MaHEIH.
Ilaneny uncmpymenmoe ’Pecypcnvie ouonuomexu’

X oo By

WNHcTpyMeHTH! 1aHHOM MaHenu MpeaHa3HaueHbl s onepauuil ¢ OMOIMOTeKaMu CTPOK, PUCYHKOB
U JIPYTHX PECYpCOB, KOTOpPbIE MOTYT OBITh HCIIOJIb30BaHbI IIPU pa3paboTke rpauuecKux SKPaHoB.

Menrwo ’Buo’

KomaHpl 3TOro MEHIO YIpPaBISIOT BHIUMOCTBIO TAaOIMYHOTO pelakTopa apryMEHTOB JKpaHa,
okHa Cyom 1 TabnuLbl rpa@UUecKUX 3JIEMEHTOB, a TaKXKe MaHesne nHcTpyMeHToB Tomosiorus 3xkpana u
ITapameTpsbl TEkCTA.

3apaHue napameTpos Pl

Okno Hactpoiikn, Bb3biBaeMoe u3 MeHo @aiinn, B paznene PILJL comepxut auanor 3agaHust
napametpos PIT/I.



139

X

B Hactpoikm

MC 7
MogeEEUMESTE NPH HEBEAEHMH Meiwk || OTKpBIBATE CEOMCTES SETOMATMYECKH

FeqakTop aprymeHTos
Pacnonarate no ceTke [] Nokasare cetky

B asnBbIT penakTop

Fr.a

[ CcHOEHEIE CEONCTES

4

War cetku |8

UEeT ceTku
UEeT koHTYpa BRENEHHA

Menone20EaTE YoTApEELME BUHKLMM

PegakTop SOL

PenakTop nporpardrd

[ Cnpaera ] I [oToBo } [ OtreHa ] MprEHKTE [SHaHEHHﬂ no HMD.I'I‘-IEIHHID]

OTOT JUAJIOT COAEPKUT CIIETYIOIINE HHCTPYMEHTBHI:

» IloacBeuuBaTh NpPH HaBeJeHMU MBIIIM — €CIU ATOT (rar ycTaHOBJIEH, IPU HaBEIEHUU
Kypcopa MbIM Ha I'D ero BepumHbl (Y370Bble TOYKH) BBIACISIOTCS KpacHbIM IBeToM. He cnemyer
nyTath 3Ty GyHKIUIO ¢ GyHKIHel Boiaenenus [0 (.

» OTKpbIBATh CBOHCTBA aBTOMaTH4YecKH — OT 3Toro (mara 3aBucut pexxkum PIIJ mocne
pa3MerieHus rpauueckoro 31eMeHTa Ha SKpaHe;

» Pacnosarath mo cerke — eciau 3TOT ¢uiar yCTaHOBIJIEH, NMPH pa3MEIIEHUH, MEPEeMEIIeHUN U
MacIITaOMPOBAaHUU BEPLIMHBI IPSIMOYTOJIbHUKA, OTpaHUYUBatoero I'D, pacmonaratoTcsi B y3jaaxX CETKH.
ITpu pazMenieHnH B y31axX CETKU PACIIOIAraroTCs TAKXKE y3J10Bble TOUKU [ 0.

» Iloka3aTh ceTKy — eciii 3TOT (pyiar yCTaHOBJIEH, CETKa 0TOOpaXkaeTcsl Ha rpaUyecKuX dKpaHax;

» Ilar ceTkm — 3aanue mara ceTku B nmukcensx (1-100);

» LIBeT ceTkM — BHIOOD IIBETA CETKH;

» IIBeT KOHTYpa BblJeJeHUs] — BHIOOp I[BETa NPSMOYTOJIbHUKA, OrpaHmuuBaroniero I'D mpu
BbIJICTICHUH.

» Ucnoab3oBaTh ycrapeBmne (YHKIMH — IPU YCTAaHOBKE 3TOTrO (hjara JOCTYHHBI HEKOTOpHIE
oy pepLymx Bepeuit TPEUC MOV,

3agaHve napameTpoB rpachMyecKoro 3KkpaHa

[TapameTpsl penakTupyeMoro rpauueckoro 3KkpaHa 3a/1aloTcs B IUanore, KOTOPbId OTKphIBaeTCA
1py BbIoJHEHUH KoMaH bl [lapameTpsl 3kpana meHio CepBuc:
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B Mapamerpel akpanHa 3
Paztiep akpada | <[o yronuaHum: W Tun ®oHa
WiprHa 1024 <Mo yronyaHun: w
Bricora RS

[] MacwratupoBaTe Tak#e cogep#kMMos 3KpaHA
Fog goctyna |0 =

[opA4an knasuwa | Her

Mono#eHue MoTouHMES cBeTa ] = |25 = ¥ [25 =~

[] Bennuieatowee okno [ ] MokassiBars BCAALIE. OKHO NpH SaNycke

Hau nosuumA Bcnaele. okHa X (200 & Y 200 =

[ Ok I [ CrraeHa

DTOT AUAJIOT COAEPHKUT CIIEIYIOIINE HHCTPYMEHTBHI:

» Pa3mep skxpaHa — 3ajaHue pa3Mepa B3KpaHa B MUKceNnsX. Pasmep MOXHO BbIOpaTh U3
HECKOJIbKMX CTAaHJAPTHBIX WJIM 3a1aTh CBOM ¢ nmomoubio onuuu IlpousBobHbiii u nonei lllupuna u
Brbicora.

» Tun ¢ona — Bei6op Tumna Gona. ComepKUT CleAyIONINe BApUAHTHI:

» <ITo yMo14aHU10> — (OH FKpaHa 10 YMOJIUAHUIO;

» LIBeT — npu BBIOOpPE 3TOW OMIMM JJIsl PKPaHA MOKHO 33/1aTh LBET (JOHA — YIS 3TOTO HYKHO
Ha)KaTh KHOIKY 101 CIIMCKOM M BBIOpATh LIBET B CTAHJIAPTHOM JHAJIOre;

» N3o00pa:kenne — mpu BbIOOpE ATOM ONMIMU B KadecTBe ()OHA dKpaHa MOKHO HCIIOIB30BaTh
PHUCYHOK;

» MacmTadbupoBaTh TakK)Ke COJep:KMMOe 3KpaHa — duar, NpH YCTAaHOBKE KOTOPOTO
pasMelleHHbIe Ha 3kpaHe ['D MacmTabupyoTcs NponopLUOHaIbHO U3MEHEHUIO Pa3MEpOB IKPAHa,;

» Kon mocryma — xox moctymna k skpany (0-255). IlpaBa Ha mOoCTym K SKpaHaMm 3aIatoTcs st
nojb3oBarens B BUJe Macku B pasnene Joctynm / Dxpanbl kaHana Iloas3oBartens. [lpu koppensuun
MacK{ € KOJIOM JlocTyna (pe3ysibTaT MOOMTOBOIO JIOTHYECKOTO YMHOKEHHUS OTIMYEH OT HyJIs) TOCTYH K
DKpaHy pa3pellcH, B IPOTUBHOM Cllydae — 3alpellicH;

» T'opsiuas kJaBuIa — MeHIO BbIOOpa (yHKIMOHANBHOU ropsiuer kinasumu (F2 — F12). Ilpu
3aIlycKe NMPOEKTa B pealbHOM BPEMEHHU Ha)kaTHe 3aJaHHON KJIaBUIIM OYyJEeT COMPOBOXKAATHCS MEPEX0I0M
Ha JTaHHBIN 3KpaH;

» Ilonoxkenne ucroyHuka cpera (%) — MoNOXKEHME MCTOYHHMKA CBETAa OTHOCUTEIBHO 3KpaHa
(yroa c ocamu X u Y B nmpoueHnTax). 3HaueHue (50, 50) cooTBETCTBYET paclolOKEHNI0 HCTOYHHUKA CBETa
Ha HOpMaJIU K SKpaHy;

» BenuibiBalomee 0KHO — ITOKa3bIBaTh 3KPAaH B CIIMCKE BCIUIBIBAIOIINX dKpaHOB MPB;

» Iloka3bIBaTh BCILUIBIB. OKHO NPH 3aIIyCKe — IIOKa3bIBaTh 3KpaH IIpu 3arpys3ke y3ina B MPB;

» Ha4y. mo3uums BCIibIB. OKHA , X U Y — IOJIO)KEHHME BCIUIBIBAIOLIETO DKpaHa o ocsiM X U Y
npu 3arpyske y3iaa B MPB. JlanHas onuus He BIUsieT Ha OTOOpakeHHne OOBIYHOTO SKpaHa.

YacTte mapaMeTpoB UIS CO3JaBaeMbIX TpapUUECKHX SKPaHOB MOXKHO 33JaTh B PEAAKTOPE TPYIIITHI
11120JIOHOB KPAHOB.

3agaHue apryMeHToOB rpacpuyeckoro aKpaHa

Jns rpagu4eckoro sKpaHa MOTyT OBITh 33JaHbl APTYMEHTHI C LIEJIbI0 B3aUMOJIEHCTBUS C IPYTUMHU
KOMITOHEHTaMH TpoeKTa. YTOOBI OTKPBITh TAOJUYHBIA PEJAKTOP apryMEHTOB JKpaHa, HYXKHO BBIOpAThH
OINLIHMI0O APrYMEHTBI JKPAHA B MEHIO Bua.




141

Onepauum c rpacpmyeckMmm afieMeHTaMm

Pazmewenue I'2

Berpoennble rpaduueckue 3IeMEHTHl pa3OuThl Ha rpymmbl. Kaxioil rpymme cooTBETCTBYET
KHOIIKAa Ha NaHeJu MHCTpYMEHTOB I'padguyeckue 31eMeHThI. Ha KHONIKY BBIBOJUTCS MKOHKA OJHOIO U3
JJIEMEHTOB JITaHHOU I'PYIIIIBIL.

Urto6s! BbIOpaTh ['D 11 pa3menieHus, Hy>KHO BBIIIOJIHUTH CIIEAYIOIINE ACHCTBUS:

» Haxath JIK Ha kHoOmke mnaHenu HHCTpyMeHTOB I'padmueckme 3iementnl. [Ipu sTOoM
BBIOMpAETCSl TOT 3JIEMEHT, Ybsl MKOHKA BbIBEJCHA HA KHOMKY (3JEMEHT, 33JaHHbII MO YMOIYAHUIO IS
COOTBETCTBYIOIIEH IPYMIIbI, UM JIEMEHT, BRIOPaHHBIN paHee);

» nBaxael HAkaTh JIK Ha kHOTIKE M 3aTeM HaxkaTh JIK Ha mkoHke TpeOyemoro I'D B mosBUBIIEMCsI
MEHIO (MEHIO HE OTKPBIBAETCSI, €CJIU TPYIINa COAEPKUT TOJIBKO OJAMH I'papUUECKUIl SJEMEHT).

[Tocne BbIOOpa 31€MeHTa €ro MKOHKa BBIBOJWTCS Ha KHOMKY rpymnmnsl. Hampumep, Ha pucyHke
[IOKa3aHO MEHIO Ipynnsl IIpAMoOyrobHUKH:

VAN moRaN ] | FE=FY - -t - -\

U=

IIocne BbI60pa QJICMCHTA €0 MKOHKA BLIBOAUTCA HAa KHOIIKY I'DYIIIIBI:
N /e dEO  ElNE=E 04184

[Ipu BBIOOpE rpadUvecKoro >IEeMEHTa PENAKTOp MPEACTABICHUS JAHHBIX MEPEXOAUT B PEKUM

pa3MeIIeHus, IPU 3TOM Kypcop Ha rpaduueckoM dKpaHe NpruoOpeTaeT BU +.

Hanee B okne Cuom nHeoOxoammo Haxkatuem JIK ykasath cioil, B KOTOPOM JOJDKEH OBITH
pa3MeleH BbIOpaHHbIN rpaduuecKuii 31eMeHT.

Janee npoAomKUTh IpoUeaypy pa3menieHus: [’ MOXHO JBYyMs CITIOCOOaMU:

» TIepeTamuTh ['D ¢ maHeau HHCTPYMEHTOB Ha kpaH (Metoa drag-and-drop); mocie pa3mMenieHus
I'D umeer pa3mepsl, 3ajaHHble N0 ymondaHuto, PIIJ[ mepexoautr B pexuM pelakTUPOBAHUS, OKHO
cBOMCTB ['D OTKpBIBaETCS aBTOMAaTUYECKH;

» TIEPEMECTUTH KypcOp B HYXKHYIO TOUKY 7KpaHa U HaxkatueM JIK yCTaHOBUTH TOYKY NPHUBS3ZKH
I'D. [anee neiicTBUs MO pa3MenieHH0 D MOTYT OTJIMUATHCS, OHAKO ISl OOJBIIMHCTBA rpadUUECKUX
AJIEMEHTOB OHHM CTaHJAPTHBI — NEPEMEIICHUE MBIIIN IOCIEe YCTAHOBKM TOYKHU IMPUBS3KU BBIBOJUT HA
sKkpaH obpa3 I'D, mpu 3TOM OTPEe30K OT TOUKHU MPUBSA3KU JI0 TEKYIIETO IMOJIOKEHUS Kypcopa SBIsSETCS
JIMAarOHANIbI0 TPSIMOYTOJIbHUKA, orpaHuuuBatomiero I'D. (Ecnu npu mnepeMenieHuu MBI yIepKUBAThH
Haxato knaBumy CTRL, psng I'D okaxkercs BnucaHHbIM B KBajgpat). [loBropHoe Haxkatme JIK
NPUBOJUT K Pa3MEIICHUIO TPAPHUECKOTO JIEMEHTa B BBIOPAHHOM IpaUuecKOM CIIoe.

Hns rpadpuuecknx snemeHtoB rpynn Jlomanble u KpuBble kaxnoe Haxatue JIK moce
YCTAaHOBKM TOYKH MPHUBS3KU 337a€T Y3JI0BYI0 TOYKY (IIPOMEXKYTOUHYIO BepiIuHY). [ns ycTaHOBKH
MOCJIEAHEN BEpUIMHBI M BBIXOJA M3 pexkuMma paszmeineHuss 3tux ['D HyxHo Haxath [IK. Ilonoxenue
Y3JI0BBIX TOYEK, 3aJJaHHOE MPU Pa3MEIEHNUH, MOKHO B JIaJIbHEHIIIEM U3MEHUTbD.

Pexxum PIIJI mocne pasmemienus ['D maHHBIM crocoOoMm 3aBHCHT OT (uiara OTKpBIBATH
CBOIICTBA ABTOMATHYECKU:

» ecnu (uar yCTaHOBJEH, TO Mocjie pa3MmelieHdus ['D aBTOMaTH4YeCKHd OTKPBIBACTCS OKHO €ro
CBOMCTB, a PII/] nepexoauT B pesxUM pelaKTUPOBAHUS;

» ecnu (pyiar He ycTaHOBIJIEH, TO mocie padmenieHus ['D PIIJl ocraercs B pexume pa3MelICHHUs.
3toT cnocol yno0eH IIsi MHOTOKPAaTHOTO Pa3MEUICHHs Ha 3KpaHe OAHOTO M TOro K€ rpaduyeckoro
AJIEMEHTA.

Ilepemewienue u macwumaouposanue I'3

Jlnst mepeMeleHust Wik U3MEHEHUsT pa3MepoB BbiesieHHoro ['D (rpynmel ['D) HyXHO BHIOpaTh B
KOHTEKCTHOM MEHIO Tpadudeckoro siemeHtra pexnm IlepememaTs/MacmiTabupoBaTs © Jajee
MCIOJIb30BaTh CTAHIAPTHBIE ONEPALIUMU PEIAKTUPOBAHHUS.

Yoanenue I'9
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Jna ynanenus BoiaesneHHoro I'D (rpynmsl I'D) HyxHO Haxars kiaBuiry Del Ha knaBuatype win
BBITIOJTHUTh KOMaHy ¥YAQJMTh C TOMOLIbI0 MEHIO WU NaHelu nHcTpyMeHToB IlpaBka nin ¢ moMopto
KOHTEKCTHOTrO MeHro ['D.

B nonHOsKpaHHOM pexuMe peJakTUpOBaHUs NI ynaieHus BblaeneHHoro ['D (rpymmsr [9) c
MOMOIIBIO KIaBHATYphl UCTIONb3yeTcs komOuHams kinasuil Ctrl+Del.

Konupoeanue u ecmasxa I'2

st xorupoBaHus BblienenHoro I'D (rpynmsl I'D) B Oydep oOMeHa Hy)KHO BBITIOJIHUTH KOMaHLy
KonupoBarts.

Jl1st BCTaBKH coziep>kumoro oydepa oOMeHa B ClIO HY>KHO BBIIIOJIHUTh KOMaHy BeTaBuTh.

CkonnpoBats B Oydep oOMeHa MOXKHO B TOM YHCJIE TPYMITy IrpaduyecKuX 3JEMEHTOB, JeKalIiX B
pa3HbBIX CIOAX HKpaHa, OJJHAKO IPH BCTABKE TaKoil rpymmsl Bce ee ['D OyayT pa3MerieHsl B OJJHOM U TOM
XK€ CII0€.

Beinonnute komanasl KonmupoBarh M BETaBHTBH MOXHO C NOMOIIBIO MEHIO WIM IAaHEIH
MHCTpYMeHTOB IIpaBKka Wiy ¢ TOMOIIBIO KOHTEKCTHOTO MEHIO ['D.

Ilosopom I'9

CymectByeT 2 crioco6a moBopota ['D Ha skpaHe B pexuMe peJaKTHPOBaHUSI.

Pe:xum ’IloBepHyTh’

Jlig mepexoia B 3TOT PeXHUM HYXHO BBIOpaTh B KOHTEKCTHOM MEHIO BbleleHHOro ['D (rpymisl
I'D) onmuto IloBepHyTh. [lajiee Hajo YCTaHOBUTH Kypcop B OJHY M3 BEPIIMH NPSIMOYTOJIBHUKA,

orpannumBatomero I'D (rpymmy ['9) (Kypcopl MIPH 3TOM ITPUHUMAET BU/T @ ):
@

& (
3areM HyxHO HaxaTh JIK H, ynep:xnBas KHOIIKY Ha)KaToil, IEPEMEILIEHUEM MBIIIH 3a/1aTh HYKHBIN
yrou noBopota ['3. J{ns Beixoaa u3 pexuma Hajo otnyctuts JIK:

[Ipn ucnonwpzoBanuu pnaHHoro meroga I'D (rpymma ['D) Bpamaercs OTHOCHUTENBHO LIEHTpa
OTPAaHUYUBAIOLIETO MPAMOYTOJbHUKA (LIEHTPOM MPSIMOYTOJIbHUKA SBIISETCS TOYKA IMEPECEUEHHUs €ro
JuaroHanen).

IToBopoT 13 Tab6 MBI rPaUUYECKUX IJIEMEHTOB

VYron nosopora I'D mMoxHO 3amath B mnosie Yroa (rpaaycel) nuanora I'eomerpusi. Ilpu
UCIONB30BaHUU 3TOro Meroda ['D moBopaumBaeTCsi OTHOCHTEIBHO TOYKHM MPHUBS3KH (MIPH 3a/laHuU
MOJIO’KUTEIBHOIO 3HAYEHUSI — II0 YaCOBOM CTPEJIKE).

Tupasicuposanue I'

TupaxxupoBaHue — 3TO KOIUPOBAaHHME BBIJCIICHHOTO TpaUYeckoro »dJeMEeHTa U  €ro
MHO>KECTBEHHAsi BCTaBKa C TaONWYHBIM YyropsaoueHueM. Komuu BCTaBISIOTCS BIPaBO U BBEPX/BHU3
OTHOCUTENBHO BbIIesieHHOTO ['D. TupakupoBanue BbICIICHHON Tpymiibl D He MOiepKUBAETCS.

Onepanys TUPaKUPOBAHUA KOH(PUTYypUpYyeTCSs B JUaliore, KOTOPBIM OTKPBIBAECTCA IMPH

BBIIIOJIHCHUH KOMAaHIbI THpﬂ)KHpOBaTb n3 MCHIO Ceanc WIN HaXaTuM KHOIIKH 8a5 Ha IIaHCIIN
HHCTPYMCHTOB TomoJiorust IKpaHa:
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¥ NapameTpm THpamuposaHHA @@

Yoo cTondiyos 4 L%
Yucno cTpok 3 2%
MporeseyTor norop (2 [
MporeskyTor No sepr 2 L%
HanpaeneHue
%) Beepx () Brmz
[ Ok ] [ Orraeta ]

B stoMm auanore 3agatoTces cieayronie napaMmeTpsl:

» Uncsio cT0JI0OB — YHCIIO 3JIEMEHTOB B CTPOKE (BKJIFOUAs TEPBOHAYAIBHO BBIJCICHHBIN [ 9);

» Uncs10 CTPOK — YUCIIO CTPOK;

» HpOMe)KYTOK 0 TOPU3O0HTAJM — IIPOMEKYTOK MEKIY KOIMUAMH 110 TOPU3OHTATIN B ITMKCEIIAX,

» IIpoMeRyTOK 110 BEPTHKAIU — IIPOMEKYTOK MEXKAY KOIUAMMU 110 BEPTUKAIIN B IIUKCEIISIX;

» BBer — Pa3MHOKCHHUEC 110 CTPOKAM BBEPX OTHOCUTCIIbHO BBIACIICHHOT'O FB,

» BHu3 — pa3MHOXEHHE 110 CTPOKaM BHU3 OTHOCUTEIIBHO BbIEJIEHHOro ['D.

Hwxe mokazan pPE3YyJbTaT THUPAKUPOBAHHUA KHOIIKH (BLII[GJ'IeHa Ha pI/ICYHKe) npu CJICAYIOHIUX
napameTpax: 4YHcJIO CTOJNOIOB — 4, YUCIIO CTPOK — 3, MPOMEKYTOK MO TOPU3OHTAIM U BEPTUKAIH — 5,
HanpaBJICHUC THPAXKXUPOBAHUA — BHU3!

(o o o |
CJI

I JL__J
_J_J_J_J

3apgaHue TMnoBbIX cBoncTB D

B sTroM paznene ommcaHbl THIIOBBIE CBOMCTBAa Tpa)UYeCKHX AIIEMEHTOB W WHCTPYMEHTHI HX
3a7laHusl.

I'paduueckue 31eMEeHTH UIMEIOT CIIEAYIONINE HACTpanBaeMble CBOMCTBA!

» ATpuOYTBI

» IuHaMUYecKUe CBOCTBA

» OyHKIMH yIpaBJIeHUs!

OTH mapameTpsl ONpEeAeTSIOT BUA TpaHUUecKHX SJIEMEHTOB W BBITIOJIHSIEMbIE MU (DyHKIHH
0TOOpa’keHHs U yIpaBlIeHHs IIpHU paboTe B pealbHOM BPEMEHHU:

g 3ananust cBoiictB I'D (rpynmel I'D) ucnonbiyercs okHo CBoiicTBa 00beKTa, cojepraliee
pas3InYHOE YUCIIO BKJIAJOK JJISl PA3HBIX 3JIEMEHTOB:
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CeoficTea ofbekTa

e
E | & | B | ¢
Froperty Yalue
FoHTyp
= Lger ]

B uHaMEawM HET glHamUsamm

CTune

F.pai auHLg Flat

TonwuHa ]
Sanera [ |

LT SanuEkH

Cris I
Tekct {TEKCT>

B o MHOME S HET guHaMKZaLMH
Lieer Texcra I

B, WHaME S HeT auHamHsaLHH
W piepr M5 Shel Dig 8
BripasH1BaHMe Center

CrpbMe NpW CTapTe Falze

Mopcrazka

OcHoEHaA NPHEASES ’ ]

UTOOBI OTKpPBITH 3TO OKHO, HY)XHO BBINOJTHUTH KOMaHIy CBOMCTBA M3 KOHTEKCTHOTO MEHIO
BbiienieHHOro D (BbimeneHHo rpymmbel ['D) unm aBaxapl HaxaTh JIK mpimu wa [D. Ipu cHsaTum
BhIZIesIeHHs [ OKHO ero CBOMCTB aBTOMAaTH4eCKH 3akpbiBaeTcs. OkHo CBoiicTBa 00beKTa HEIOCTYITHO,
ecnu rpadUyecKuil AIEMEHT PacIoNiO’KEH B CIIOE, peAAKTHPOBAHNE KOTOPOTO 3aIPEIIeHO.

ATpHMOYTBI — 3TO MpocTeiie cBoHcTBa rpadguueckoro 3neMenTa. OHU 3aal0TCsl Ha BKJIAJKe =:
(OcHoBHBIE cBoOlicTBa) OKkHa CBOICTBA 00bEKTA.

B oxHe cBOHMCTB aTpuOyThl MOTYT OBITH CIPYNIIUPOBAHBI — HAUMEHOBAHMSI TAKUX TPYIIT BbIIEICHBI
IIOYEPKUBAHUEM, TIPU IBOMHOM Ha)kaTuu Ha HUX JIK packppIBaeTCsi CIMCOK CBOWCTB.

CymectBytoT 2 Bua aTpudyToB ['D:

» cTaTHYecKHe — aTpuOyThl, KOTOPbIE HE U3MEHSIOTCS IIPU paboTe B peallbHOM BPEMEHU;

» JMHAMU3MpyeMble — aTpuOyTbl, KOTOpbIE MOTYT OBITh KaK CTaTHUYECKUMH, TaK U
JTUHAMUYECKUMU (M3MEHSIOIUMMUCS TpU paboTe B peaJlbHOM BPEMEHU B 3aBHCHUMOCTH OT 3HA4YEHUS
NPUBSA3aHHOTO aprymMeHTa). Pa3aensl KOHUTIypUpOBaHUs TaKUX aTpUOYTOB BbIIEIEHBI KPACHBIM 1IBETOM
U coJiepKaT MyHKT Bua mHaAnkanmum.

CraTtuyeckue aTpmbyThbl D

B nanHom paznene onucaHo 3aJaHHE TUIOBBIX CTaTMUECKUX aTpuOyTOB I'D ¢ MOMOIIBIO BKJIAJI0K
okHa CBoOIiCTBa 00beKTa.

Buoumocmv npu cmapme

[Ipu mepexone B pexuM peampHOr0 BpeMeHH (T.e. MpH 3amycke mpoekta B MPB umm mpu
MePEX0JIE B PEKUM SMYJISINHN) TpadhuuecKre MIEeMEHTHI 110 YMOJIYaHUI0 BUAUMBI. YTOOBI CKpBITh [ mipn
3aIlyCKe PeKMMa peaJbHOro BpEMEHH, HY)KHO YCTaHOBHTH ISl HeTo aTpuOyT CKPBITH NPH CTApTe:

CKpBME NpH CTapTE HeT w
da
Het

B pexxume penaktrupoBaHus BUAUMBI Bee [,

B peanbHOM BpeMeHHU yIpaBlIATh BUAUMOCTHIO [ MOXHO ¢ moMomibio GyHKIMH yrpaBieHus [
u ¢ noMouipio I'D CBodoaHbIe GopMbI

Bcnavigarowaa noockaska
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B paznene Moacka3ka mist ['D 3amaeTcs BCIUIbIBaIoIas MocKazka, oToOpaskaeMasi Ha DKpaHe MpH
HaBeJICHNH Kypcopa Ha ['D B pexxume peaslbHOro BpEMEHH:

Moocrkaska Farm 1

Ileemosvie ampuodoymuoi

Paznensl koHpurypupoBanusi 1setoBeix atpuOytoB I'D (LlBer, LiBer Jmuuu, LiBeTr 3aauBKH,
LBer Texkcra u T1.1.) B okHe CBOICTBA 00bEKTAa COACP)KAT TUIIOBOM MHCTPYMEHT 3aJlaHUS I[BETA —

T A —
Ueer Texcra L

Torwuna nunuu

Pasnen koH¢urypupoBanus aTpuOyTa TOJMIMIMHA COAEPKUT HHCTPYMEHT *BBHIOOpA TOJIIMHBI
JIUHUU U OKHO OTOOpa)KEHUs YMUCICHHOTO 3HAYEHUS TOJIIUHBI (B MTHUKCENAX ):

TanuuHa q =

Cmunb tunuu

Paznen xondurypupoBanus arpruOyra CTHIb JMHUHM COJEPKUT KHOTKY =J:
CTHne

Cmunb 3anuexu

Paznen kondurypupoBanus atpudyta CTHIb 3aJMBKH COJCPKHUT KHOTIKY B

Crine I

Texcmogvie ampudymot

Paznen kondurypupoBanusi TekcToBbix aTpuOyToB (Teker, Hagnmuch u T.m.) COIEpKUT OKHO
O0OBIYHOTO TEKCTOBOTO pENaKTopa Ui 3aJaHus 3HaueHWsl aTpuOyTta (s HeKoTopblx ['D momobHOMY
aTpulyTy MO YMOJTYAHUIO MIPUCBANBAETCS HEKOTOPOE 3HAUCHUE):

TekcT JHaveHHE
Hlpugm
WptT MS Shell Dig.2

Paznen xondurypupoBanus atpubyra LIpu@T comepKUT KHONKY, MPH HaXaTUU KOTOPOW Ha
9KpaH BBIBOAWTCS MEHIO BEIOOpA IMapaMeTpoB MpUQTa:
ApHEIR
H ak.AoHHEIN
MogueprHYTEIE

Mo paztepy 3

BrIGpaTe WRHET..
Buipasnuseanue
B bIpABHME aHMWE Mo ueHTpy v
Bneeo
[a ueHTAY
Bnpaeo

Paznen koudurypupoBanus atpuOyra BbIpaBHUBaHHMeE COJICPKHUT CTAHIAPTHBIC WHCTPYMEHTHI
BhIpaBHUBaHUA TekcTa: Baeso, Ilo uenTpy u Bnpaso.

OuHamusauyusa atpubyra N9

Junamuzanueld atpuOyTa Has3bIBaeTCs 3aJaHHE YCIOBHH €ro M3MEHEHHS B 3aBUCHMOCTH OT
3HA4YCHUsl TPUBS3aHHOTO apryMeHTa. llpum nuHammzanuu atpulyta rpadUuecKuil 371eMEHT CTAaHOBUTCS
WHIMKaTOPOM BBITIOJTHEHHS 33JaHHBIX YCIOBHH.

[Ipn pasmemennn [I'D Ha dKpaHe Bce €ro JIMHaAMHU3UpyeMble aTpUOYTHI IO YMOJIYAHHIO
CTaTHYEeCKHe, W pasZeibl MX KOoH(UTrypupoBaHus Ha BKiIaake OCHOBHBbIE CBOMCTBA OKHa CBOWCTB
colepKaT HMHCTPYMEHT 3aJaHus COOTBETCTBYIOLIETO CTAaTHUECKOro mapamerpa. Hampumep, mpu
pasmemennn I'D Teker pasmen nuHamusupyemoro atpuOyra LlBeT TekeTa CONEPKUT MHCTPYMEHT
BbIOOpA 11BETA L_F

Text color |
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YTo0bI JAUHAMH3UPOBATH anI/I6YT, HYXXHO [BAaXAbl HAXXaTb Ha HA3BaHUU JIK MBIIIIK, U B
PACKPBIBHIEMCA CITUCKE HACTPOUTh TUHAMHWYCCKUEC CBOICTBA C IIOMOIIBIO pa3aciia Bl/l[[ HHAUKAIHUHU:

Object Properties [%] | Object Properties
ABCT ext ABCT ext
= o | ;@ = o B @
Froperty | W alue # 1| Property | Y alue | A
Outline Outline
Eilling I | Filling I
Text <hets Text <hewts
Text color [ARG 000] D Text color (ARG 000] (D
= |ndication bype &rg = Const ha = Indication twpe Arg = Const
Binding Mo dynarnization [ ARG_OO0 |
Volue for TRUE |om o ) Walue for TRUE }
Walue for FALSE .-'1'-.r = Const Walue for FALSE
Conztant firg & Comzt Constant a5
Fart Arg in Flange w | | |Fant #5 Shell Dig,B v
Main Binding all m.!.ntewal || Main Binding | |

Bun ycnoBust (1, COOTBETCTBEHHO, BUJT MHIUKATOPA, co3aaBaemMoro u3 ['D), BeiOupaercs B pasjiene
Buja vHaukanuu:

» 3HaYeHHe — MHIUKAIMS 3HAYCHUST apTyYMEHTa;

» Arg = KoHcT. — MHIUKaIKs paBeHCTBA apryMeHTa 3a/1aHHOM KOHCTaHTE;

» Arg >= KOHCT. — MHHUKaI¥s PEBBIIICHUS apTYMEHTOM 3a/IaHHOTO TIOPOTa;

» Arg & KoHcT. — uHAuKanus pesyibTara MOOMTOBOTO YMHOXKEHHS apryMEeHTa Ha 3HAUYCHUE
3aJaHHON KOHCTAHTHI,

» Arg B Inana3oHe — UHAUKAIM HAXOXKICHHSI apryMEHTa B 33/IaHHBIX JUAa30HaX;

» Arg B HHTepBaJle — MHIUKAIM HAXOXJACHUS apryMEHTa B MHTEpBajlaxX MPUBSI3aHHOTO KaHaJA.

B 3aBucumocTM OT BBIOPAaHHOTO BHUJAA HWHAWKAIIMM  MEHSIOTCA WHCTPYMEHTBI  €ro
KOH(UTYpUPOBaHUSL.

Huoukauusn 3nauenus

Bun wngukanun 3HavyeHHe MOXeT ObITh 3a1aH npu AuHamusanuu atpudyra Teker. dopmar
BBIBOJIa BbIOUpaeTcs B criucke Mopmar:

Object Prop

ABCT ext
g |» B¢
Property | Yalue | "~
Outline
Filling 1

Text [ARG 000] {hemb>
=) Indication type Arg

Binding ARG_000
1= Farrnat Integer bt
Generic | Generic
o =—
Float
Font E xponential
Alignment D efault | )
Main Binding [ ]

OcHognasa npueaska
OkHO cBOMCTB HEKOTOPBIX ['D conmepkut pazaesr OCHOBHAS NPUBA3KA.
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[ cHOEHaA NPHERSES [ ]

[Tpu Ha)kaTHH HA KHOIIKY BBIBOJUTCS CTAHAAPTHBIN JHAJIOT BEIOOPA apryMEHTa.
[Tocne ycTaHOBKM KakKoOro-aMOO apryMEHTa B KaueCTBE OCHOBHOM NPUBS3KH, OH JCHCTBYET IS
BCEX AMHAMHU3UPYEMbIX aTpuOyTOB AanHoro ['D.

IOvHamunyeckmne ceonctea N

K muaamudeckuM cBOWCTBaM TpadUUEeCKHX AJIEMEHTOB OTHOCATCS AHMHAMHYECKasl 3aJIMBKa, 3
BHJIa JHHAMHYeCKOH TpaHchopmauuu (mepeMellleHre, MacIITA0MpoBaHHMe U BpallleHHe) U
AUHAMMYECKUI KOHTYP.

Junamuueckue cBoiictBa ['D, kak W AMHAMU3UPOBAHHBIE aTPUOYTHI, HCIOJB3YIOTCA IS
rpaduueckoro oToOpakeHus 3HAYCHUH apryMEHTOB dKpaHa Ipu padoTe B peaibHOM BPEMEHHU.

JluHamuueckre CBOMCTBa HACTpPaWBAIOTCS COOTBETCTBEHHO Ha BKiIaakax JI{uHamMuueckasi

3aJmBKa ( a"), JAunamnueckas tpanchopmanus ( [ﬁ') v Juaamudeckmii kontyp ( ‘) okHa
CBoiicTBa 00beKTA.

OvuHamunyeckasn 3anmBka N3

[Ipn ucnonb3oBaHMM JAaHHOTO CBOMCTBA I'D 0TOOpa)kaeT 3Hau€HHWE MPUBSI3aHHOTO apryMeHTa
4quCcI0BOro (popmata B BUJE 3akpalieHHOU oOmactu (ciost). IlojmepxkuBaroTcst 1Ba BUA AUHAMHYECKON
3aJJUBKM — OJHOYpPOBHeBasi (O0TOOpa)kaeT 3HAUYE€HUWE OJHOTO AaprymMeHTa) U MHOTIOYpOBHeBasi
(oToOpakaeT 3HAUYEHUS HECKONbKMX apryMeHToB). OO6a BHJAa HAcTpaMBalOTCS Ha  BKJIAJKE

JIuHaMnyecKkas 3ajJuBKa ( &') okHa CBoiicTBa 00beKTa. J[J1s1 NCMIOIB30BAHUS JUHAMUYECKON 3aJIUBKU
HY’KHO Ha 3TOW BKJIaJIK€ YCTaHOBUTH (uiar Mcnmosib30BaTh.

Mo3kHO 33aTh HECKOJIBKO CIIOEB 3aJIUBKH. J{71s1 106aBieHus/y1ajJeHusi HOBOTO CJIOSl UCTIOIb3YeTCs
KOHTEKCTHOE MEHIO, BbI3bIBaeMoe Haxatuem IIK wMpmmm Ha Ha3Banusax nyHkroB Ciiou/Clioit
COOTBETCTBEHHO. HacTpoiiku asist Bcex co37aBaeMbIX CIIOEB UMEIOT OJMHAKOBOE Ha3HAUEHHUE.

OuHamunyeckoe nepemelyeHume NI

Oto cBoWcTBO HacTpauBaercsi B pazznene Ilepememiars Bkiaaku  JmHamMuueckas
Tpanchopmanus ( @’) okHa CBolicTBa 00beKTa:

& B | i

il

Meperewarke

Mpueaska Mana_1_WaLUE W [:]
Mepemew aTe NAAEHD

[] MenonbaoeaTe 3HAYEHMA MPOMEKYTO4HEIX Y3006

JHaveHuE yzna:

[PEICC'-II-"I'I'EITI:- SHAYEHKWA HSHDB] [ HeCTaHoeuTE anA ':IS.I'IEI]

UYroObl HCHOIB30BATH JAHHOE AMHAMHUUYECKOE CBOMCTBO, Ha/10 YCTaHOBUTH (hiar IlepemMemiaTs.

[Ipn pabore B peanbHOM BpeMeHM IpadUyecKuil 3JIEMEHT IMepeMeIlaeTcss BIOJb TPAaeKTOPHH,
KOTOpasi 3a/JaeTcsl Kak JIoOMaHas JUHHUS (KOJMYECTBO Y3JOB JIOMAHOM He orpaHuudeHo). Tekyiiee
nojio’keHue ['D 3aBUCUT OT 3HAu€HUs NMPUBA3AHHOIO apryMeHTa (YMCIOBOM apryMeHT JJjisl MPUBS3KU
BbIOupaercst B cnucke IIpuBsi3ka, OT 3HAa4YeHUH, 3aJaHHBIX JUIS Y3JI0B TPAaeKTOpUM, M ¢uara
IlepememiaTh MJIABHO.

OuHamnyeckoe macwrtabuposaHue D

DTO CBOWCTBO HacTpawBaeTcsi B pasneine MacmradupoBaTh BKIaaku JuHaMudecKas
Tpanchopmanus ( ‘ﬁ’) okHa CBoOlCTBa 00beKTA:
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& | B | b

i

] MNeperewaTs

b acwratupoeaTe

Mpueaska Muna_1_VALUE b [:]
Hau. pazrep (100 JnaveHue |0
K.oH. paztep 120 3Havenue 100

[ OPME0HT &nkHG BepTHEankHo

CApOCHTE LWEHTR

Jns mepexona B 3TOT pasgen Hago HaxkaTh JIK Ha 3aromoBke pasgena. UroObl JaHHOE
JUHAMUYECKOE CBOWCTBO OBLIO MCIIOIB30BAHO MPH paboOTe B peabHOM BPEMEHH, HAaJl0 YCTAHOBUTH (uiar
MacuradupoBaTh.

[Ipumenenue cBoiicTBa MacmITaOMpoBaTh H3MEHSET KOOPAUHATHI TOYEK ID OTHOCUTENIBHO
HeHTPa MaclITAOMPOBAaHUs, KOTOPBIM 10 YMOJIYaHUIO pacroyaraercs B Touke npusssku ['D (B pexume
pelaKTUPOBAHMSA LIEHTP MACIITAOMPOBAHUS OTOOpaKaeTCsl Ha SKPaHe B BU/IE KPACHOM TOUKH):

C momompio Merona drag-and-drop LeHTp MacmITAaOMPOBAaHUS MOXET OBITH IEpPEMENICH B
MIPOU3BOJILHYIO TOUKY AKpaHa:

*

[Ipn naxatunm kHOmku COPOCHTH LEHTP LEHTP MacHITaOMPOBAaHHUS YCTaHABJIMBAETCA B TOUYKY
NepeceyeH sl IUaroHaiel npsMoyrojabHUKa, OrpaHu4MBaroiero 1'9:

OuHamunyeckoe BpawieHue '

DT0 CBOMCTBO HacTpauBaeTcs B pa3zaene Bpamars Bkiaaku {unamuyeckas Tpancopmanus (
lf‘-‘lF’) okHa CBolcTBa 00bEKTA:

& |3 | B |

-
-

il

o MNepereware

o b acuratupoBaTE

Bpatw ate

Mpueaska Mana_1_VALUE L [:]
Hau. yron 1] IHaveHue |0
F.oH. yron 360 Snaveqwe (100

CApoCHTE LEHTP

Jnis mepexona B 3TOT pasznen Hago Haxarth JIK Ha 3aronoBke pasnmena. YtoObl naHHOE
JTUHAMHYECKOE CBOMCTBO OBLIO HMCIIOJIb30BAHO MPH PabOTe B pealibHOM BPEMEHH, HAJI0 YCTAHOBUTH (har
Bpamars.

Touka, OTHOCHUTENIBHO KOTOpOH Bpamaercss [D (HeHTp BpamleHus), O YMOJIYAHUIO
pacrosnaraeTcsi B Touke NpuBsi3ku ['D (B pexkuMe peJakTUPOBaHHUS JaHHOTO JTUHAMHYECKOrO CBOMCTBA
[EHTP BpallleHUs1 0TOOpakaeTcs Ha YKPaHE B BHJIE KPACHON TOYKH):
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C nomomrsto metonia drag-and-drop eHTp BpallleHUsI MOXKET OBITh IEPEMEIICH B MTPOU3BOIHHYO
TOYKY dKpaHa (B TOM 4yHclie 3a npenenamu ['3):

&

IIpn Haxatun kHonku COpPOCHTH NEHTP LEHTP BpAlICHUS YCTAHABIUBACTCSI B TOUYKY
NepeceyeH sl IuaroHaiei npsMoyrojibHUKa, OrpaHnuuBaroriero I'9:

OuHamuyeckum koHTYyp D

JluHamMuuecKkuil KOHTYp MPEICTaBIISAET COOON NMPOKPYy4YMBAEMBbIN 10 YacCOBOM CTPENKE IYHKTHUD
(o MPOKPYTKOH 371eCh OPa3yMeBaeTCs TUCKPETHOE TIEPEMEIICHHE C [IIaroM, paBHBIM JJTUHE IITPHUXA).
DTO CBOMCTBO HacTpawBaeTcs Ha BKiajake Jnnamuveckuii koHTYp ( ) okHa CBoiicTBa 00beKTA.:

& | J B | &

Froperty Walue

MNpuEAska ARG_000

Ueer wrpi=a |

Ll geT nporeskuTEa

il

JLnuHa Wrpksa ]

MNporeskyTor wrpes 1

®yHKUMM ynpasneHus N9

Oynkiun ynpasneHus ['D — 3To neiicTBus, 3aaHHBIe IS Tpad@UYeCKUX JIEMEHTOB Ha JTare
penaktupoBanusi mpoekta ACY; BBINOJHEHHE JTUX ACHCTBHI Npu paboTe B pealbHOM BpEMEHU
MHHUIUAIA3UPYETCS OMEPaTOPOM C TIOMOIIBIO MBIHU. 3aganue (YHKUUH YIpaBlIeHHUs Ui TpadruecKux
AIIEMEHTOB MpHUAaeT TpadUUYeCKHMM SKpaHaM CBOWCTBO HMHTEPAKTHUBHOCTH M OOECleYMBaeT OAHO W3
BakHeHMX kauecTB ACY — ynpaBiieHHE TEXIPOLECCOM C MOMOIIBIO TpaUuIeCcKuX CPECTB.

®yHKIUHK yrpaBieHus 3aaaiotcs Ha Bkiagke Coobitus ( B2) oxna Cpoiicra o6bexra:

Aoocess Code 0
Events

=" pressed
Confirmation False
Beep Falze
- releazed
- glicked

Omnpenenensl cieayonme coObITHS, 10 KOTOPBIM MHUIUATU3UPYETCS BBIOJHEHHUE NIEHCTBUN B
peaTbHOM BPEMEHHU:

» HaxkaTtHe JIK na I'D;

» oT:xatme JIK Ha I'D;

Jist KaKI0ro U3 COOBITHUI MOXKET OBITh HE3aBUCHMO 3a/1aHO HECKOJIBKO (DYHKLUI ympaBiieHus,
BBIOMPAEMBIX M3 KOHTEKCTHOTO MEHIO (MEHIO OTKphIBaercsi npu Haxatuu [IK mplmm Ha Ha3zBaHWMU
COOBITHS):
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Eventz

palf 2= add Send Value
Con ™ Ldd Show/Hide Elements

Bee add Jump ta Screen
+ releazec add Send comment
- clicked

» nepeaaTh 3HAYCHHE;

» NMOKA3aTh/CKPBITH 3JICMEHTHI,

» MepelTH HA JKPaH;

» MOCJIATH KOMMEHTApPHH.

OYHKIMU YyOPaBJIEHUS OTOOpPa)karOTCS B BHJIE HOBBIX pa3/IejOB CIMCKAa CBOWCTB 00beKTa (i
KaX/10M (YyHKIMU CO3AAaeTCsl OTHAENbHBIA pazzen). i ynaneHus GyHKIMHU YHOPaBICHUS HCIIOJB3YeTCs
KOHTCKCTHOC MCHIO, BbI3bIBACMOC HAXAaTUCM TIK mpImm Ha ee Ha3BaHUM.

JUis Kaxaoro CoOBITHS MOXHO 33JaTh MOJTBEPXJAEHUE M 3BYKOBOM curHan. Jlns 3toro
ucnoine3ytorcst arpuOyTsl [HoarBep:xkaenne u CurHan. Ilpu ycTaHOBKe HOATBEPKICHHS B PEXKHUME
peasbHOr0 BPEMEHU IIPU COBEPLICHUHN YKA3aHHOIO JEHWCTBYS HAa DKPAH BBIBOJUTCSA CIEAYIOIIEE OKHO:

= BHHmaHKe! X

::) MMogTEEpaMTE QEfCTEHE
L ]

——

YToOBI MOATBEPANTH CHCTBUE HY)KHO HaxkaTh kinaBuiry OK. [[ns ormenst — Cancel.

Ecnau ycranosnen CurnaJji, TO py COBEPIIEHUN YKAa3aHHOTO JCHCTBUS CHUCTEMa BOCIPOU3BOJIUT
CranaapTHbIii 3BYK, 3a1aHHBIH B Windows.

Kon pocrynma — kox noctyna k ¢yHkiusm ynpasienus (0-255). IlpaBa Ha noctyn K QpyHKUMAM
YIOpaBJICHUS 3aqal0TCs I TIOJb30BaTeNls B BHjae Macku B pazzaene Jdocrym / dopmbl KaHama
[oab3oBarenan. [lpu koppensiuu Macku ¢ KOAOM joctyna (pe3ysbTaT MOOUTOBOTO JIOTHYECKOTO
YMHOXXCHHS OTJIMUYEH OT HyJs) JOCTYyN K (YHKIMSIM YIPABJICHHs pa3pelicH, B MPOTHBHOM Ciydyae —
3amnpereH.

DYHKUMA Nepeaavun 3Ha4YeHust

OyHKIMSA NTepeadun 3HAUCHUS UCTIOJIb3YETCs Il U3BMEHEHUS 3HaUeHUsl apryMEHTOB SKpaHa.

Jns omnoro I'D MoOXHO 3a/aTh HECKOJNBKO (YHKIMM Tepenadyd 3HAueHUs, MPUMEHUTEIBHO K
Pa3IUYHBIM apPTYMEHTaM.

[Ipu no6asnenuu 3Toi QYHKIIUHN YIIPABJICHUS B CIIUCKE CBOMCTB 00BEKTa MOSIBISIETCS CISAYIONIHIA
paszzen:

Events
= pregszed
Confirmation Falze
Beep Falze
=I-Send Yalue
Send Type  Direct
Yalue 0
Destination
Source

Restore Yalue Falze
[Tone Tun mepexaym CONECPKUT CIEIYIOLIME BAPUAHTHI U1 NIEPEIaYd 3HAUCHUN:
» Ilpsamas;
» BBecTH M nepeaars;
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» HE-WJIU;

» NJIN;

» U;

» [IpubdaBuTh;

» JI00aBUTH MPOLEHT LIKAJIbI;

» YMHOXKHTD;

» Paznenurn;

AT1pubytT MCTOYHMK 3a/1a€T UCXOAHBIA apTyMEHT, C KOTOPBIM TIPOBOIUTCSI BRIOpaHHAsS OTIepaIiusl.
PesynbpTar omepamuu 3amMchIBaeTCS B apryMeHT, 3aJaBaeMblii aTpuOytoMm PesyabTaT. ATpUOYTHI
HUcTounuk u Pe3yabTar MOTyT UMETh MPUBS3KY K OJTHOMY U TOMY K€ apTyMEHTY.

ATpubOyr BoccranaBauBaTh 3HAYeHHe WCIOJB3yeTCss Toibko it ['D, 3amyckarommx
BBITIOJITHEHHE JICHCTBUN TIO0 HAXXaTHIO MBIIK. Eciu 3TOT arpuOyT nmeeT 3HadeHue True, To o HaXaTHIO
JIK 3HauyeHne aprymeHTa OyneT U3MEHEHO, a M0 OTIYCKAaHUIO — BOCCTAHOBIIEHO OOpAaTHO.

3HaueHus1, opMupyemble 10 CPaBHEHUS ¢ MacKOil, 3a1at0Tcs Ipu oMoy nojis Tun nepegaymn:

Ilpamasn

dopMupyeMOe 3HAUEHHUE 33aJJa€TCSI HEITOCPEICTBEHHO B 10JIE€ 3HAYEHHE.

Beecmu & nepeoams

dopMupyeMOe 3HAYEHUE 33/1a€TCA B AUAIOIOBOM OKHE, MOSBIISIFOLIEMCS MIPU 3aIyCKE MPOEKTa B
MOHUTOPE PEAIbHOTO0 BPEMEHH, €CJIM MTPOU30IILIO 33JaHHOE COObITHE.

;i [Nochath 3HaYE HHE B NE pemMe HHYH

BeecTi HomMep

1

HE-U/IH

dopMupyeMoe 3HAUCHHUE SBISACTCA PE3yJbTaTOM JIOTHUYECKOW ONEpalyi  HCKIIOYAIOIIETO
CJIO’KE€HHUS MEXK]Ly apTyMEHTOM M YMCJIOM, YKa3aHHBIM B T0Jie 3HaAYeHHe.

Hjia

®opMupyeMoe 3HAUEHUE SBISETCA PE3YyJbTaTOM JIOTMUECKOW OINepaldd CIOXKEHUS MEXIY
apryMEHTOM U YHCJIOM, YKa3aHHBIM B T10Jie 3HAYeHMHe.

u

dopMupyemMoe 3HAYEHHUE SIBISETCS PE3YIbTAaTOM JIOTHYECKOW OMepaluu YMHOXKEHUS MEXITy
apryMEHTOM U YHCJIOM, YKa3aHHBIM B 110Jie 3JHAYEHHe.

Ilpuoasumo

®opMHpyeMOe 3HAUEHUE SIBIISETCA TEKYIIMM 3HAYEHHEM apryMEHTa, YBEJIMYEHHBIM Ha YHCIIO,
3aJaHHOE B II0JIE 3HAYECHHE.

Jlobasums npoyenm wiKanvl

dopMupyemMoe 3HaUCHUE SBISETCS TEKYIIMM 3HAYCHHEM apTyMEHTa, YBEJIWYEHHBIM Ha TPOIEHT
OT BEJIMUMHBI IIKAJIbI IPUBA3AHHOTO K apryMeHTy KaHana. [IpoleHT uikanel 3aaeTcs B 1ojie 3HaYeHue.

Ymuoscumo

®opMHpyeMOe 3HAUCHHUE SIBISETCS MPOU3BEACHUEM TEKYILEro 3HAUEHHs apryMEHTa Ha YHCIIO,
3aJaHHOE B IIOJI€ 3HAYEHHE.

Pazoenumsp

dopMupyemMoe 3HAaYEHWE SIBJISETCS YACTHBIM OT JCJIICHHMsI TEKYIIEro 3HA4YeHHS apryMeHTa Ha
YHCIIO, 3aJJaHHOE B I10JIC SHAYEHHE.

PyHKUMA ynpaBneHMa BMaMMocTbio M9

OyHKIUSA yNOpaBleHUs BUAUMOCTBIO [D CIy’)XUT A CKPBITHS HW/HMIM OToOpaxkeHus (B
3aBHCHUMOCTH OT TEKYIIETr0 COCTOSIHHSI) OJHOTO WM HECKOJIbKMX BbIOpaHHbIX ['D Ha rpaduueckom
JKpaHe.
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IIpu nobGasnennn ¢yHkuu Iloka3aTh/CKPBITH 3JIEMEHTbI B CIMCKE HACTPOCK TMOSBISAETCS
COOTBETCTBYIOIAsl CTPOYKA!

Events
= mouzePrezzed
Confirrnation Falze
Beep Falze

|5h|:uw.-’Hiu:Ie Elements ltems count=0

+ mouzeReleazed

Hns BeiOOpa ympaBnsgemblx [D HyxkHO Haxats JIK Mpimm B mone 3HavyeHHe CTPOKH
IHoka3aTh/CKpBITH 3j1eMeHTHhI. [Ipy 5TOM ero 3HaueHue NpuBET BU!

|5hn:-wx'Hide Elements Selact items or click Reset |

[Tocne storo Ha rpaduueckom skpane HyxkHO JIK Mmpimm BeiOpare I'D (wnm Heckosnbko 13,
Haxumast Ha Hux JIK mbimm npu Haskatoi kinasuire Control).

ITocne sroro nosiButTcs Haamuch Beero = N, rae N — unciio BeIAeICHHBIX [0,

|5h|:|w.-"Hi-:|e Elements Items count= 3

[Ipn 3amycke mnpoekTa B pealbHOM BPEMEHM IpPU BO3HUKHOBEHMHM YKa3aHHOro CoObITHsi
BbIOpaHHBIe D CKpBIBAIOTCS C 3KpaHa, MPY MOBTOPHOM BO3HUKHOBEHUH CHOBA OTOOpAXaroTCs, U T.J.

UtoObl penmakTupoBaTh BbIOpaHHBbIE [D, HYXHO HaxaTh Ha Tmoje 3Ha4YeHHe CTPOKH
IToka3aTh/CKpBITH 3JIeMeHT U J100aBUTH/CHATH BBIIEJICHHE JJII COOTBETCTBYIOUIMX 3JieMeHTOB. [lpu
7TOM KHONKa COpPOCHTH OUYUINAET CIIMCOK BBIOpaHHBIX [,

q)yHKLI,VISI nepexona Ha 3KpaH

OYHKIMSA Mepexo/ia Ha SKpaH OCYIIECTBISAET MEPEKIIOUCHUE C TEKYIEro dKpaHa Ha JAPYrod mpu
HacTyIJIeHUH 3a1aHHoro CoObITHS.

[Ipu co3nannu QyHKIMH yIpaBIeHUS B CIIUCKE HACTPOEK MOSBIISIETCS COOTBETCTBYIOMIASI CTPOYKA:

Events
= mouzePrezzed
Confirmation Falze
Beep Falze

|Jump to Screen

+ mouzeReleazed

[Ipn naxxatuum JIK bl B nosje 3nayenue ctpoku IlepeiiTu Ha 3KpaH NOSBISETCS CIUCOK, B
KOTOPOM MO>KHO BBIOpaTh 9KpaH, Ha KOTOPbII TpeOyeTcs mepenTu.

= M WatnoHe! 3kpaHos

MepeiTH Ha 2kpaH [1.8] FEpanii

[lepexiroueHneM 3KpaHOB B peajlbHOM BPEMEHHM MOKHO TAKXKE YIPABISATH C MOMOIIBIO KaHaIa
Kiacca BoI3oB.

7. OnucaHue BCTPOEHHbLIX rpadhnyecKkux afnieMeHToB
Mpynna 'S ‘JflomaHble’
B sty rpynny Bxozsdr cienyromue I'9.

» Jlomanast TuHMSA

» MHOroyroJibHuK o
» TpybOa Ir
I'paduueckue snementsl Jlomanasi JuHMA M MHOrOyroJlbHMK HE HUMEIOT CHEIUPUUECKUX

CBOWCTB M pa3MelaoTcs B rpa)uueckoM CI0€ CTaHAAPTHBIM CIIOCOOOM.
I3 ’Tpyoa’
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Hanspiit I'D mo cyTu sBisieTcs SJIEMEHTOM O0beMHOM Tpadukd, W HMEeT Bce oOIue
crienuuuecKre CBOMCTBA C HUMHU.
Crnemuduueckue arpudytsl Kpaii 1 u Kpaii 2 3agarot pasHooOpa3Hyto ¢popmy KpaeB TPyObI:

I'pynna I'D ‘IIpsmoyronpHukn’
B sty rpynny Bxondar cienyromue ['9:

» IIpsiMOYTroJILHUK
» Ilanean -

—
» Pamka -

JlaHHBIE 3JIEMEHTHI pa3MelatTcs B rpa)uuecKoM cJI0€ CTaHAAPTHBIM CIIOCOOOM.

Hapsany ¢ tunossimu napamerpamu, ['D Manenab u Pamka umerot psaja cnenuduyeckux arpuOyToB

(aurke MokaszaHa BKaaka =:(OcH. cBoiicTBa) okHa cBoiicTs mis I'D Manean u Pamka):
Property W alue
Barder i

Border color |

Fill calar ]
Fill Tiue

Inzet Falze
Swstern colors True
Hide at Start  Falze
Toaoltip

» 3aJuMBKA — eCIU U JTAaHHOTO aTpulyTa ycraHoBieHo 3HaueHue False, 3anuBka nponanaet u ['D
cTaHOBHUTCS Npo3padnbiM. Hike nokasansl [0 IManenas u Pamka ¢ 3aimBkoi u 6e3:

» YTomieHHsblil — 3ToT atpudyT onpenenser sua ['D — Bpictynawomuii (False) / yronjieHHbIH
(True). Hwxke nokasansl ['D Ianesas 1 Pamka B 0JI0KCHUH BHICTYNAKOIIMIA 1 YTONJIEHHbII

» CucremHble nBetra — npu 3HayeHun atpudyta True mig ['D urnopupyrortces 1BerTa, 3aJaHHbIE
HacTpoiikamu LlBetr koHTYpa u LBeT 3amuBKu. Vcnonb3ytoTes cuctemuble 1iBeta MS Windows. Huxke
noka3ansl ['D Ilaneas u Pamka npu HCNOJIb30BAHMU CUCTEMHBIX IIBETOB U 33JJaHHBIX HacTpoiikamu ['D:

Mpynna 'S ‘O6bemHas rpacumka’
B oty rpynny Bxozdr cnenyromue ['9:
» Hunuuap
» Chepa ©
» Konyc A
» Top o
H

» Ilnpamuga

» EMKOCTEL
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B
» Kinanan

JlaHHbBIE 37IEMEHTHI Pa3MeIalTcs B rpadUuecKoM clioe CTaHAAPTHBIM CIIOCOOOM.

Hapsiny ¢ tunoBeimu mapamerpamu CkpbITh Ha craprte, Iloackaska u ba3oBblii 1BeT,

obvemuble ['D mMeT psf crnenupuyeckux arpuOyToB (HUKE MOKazaHa Bkiagka =:(OcH. cBOiicTBA)
okHa cBoricTB ['D uaunap):

B Ui
B | ¢

Froperty W alue

b azoErih uEeT
K00 PHUMEHT APKOCTH aMgdysHora oTpaterya 100

il

Koo ppHUMEHT ZEPEANEHOMD OTPaMEHMA 0

K03 ppMUMEHT APKOCTH 3epKaneHarD oTpasieH9A O

MNpospayHocTe ]

TekcTypa

M acwratupoEaHL1E TEKCTYDE Falze
K.auecteo (%] ]

T o mHHa CTEHOK ]

F.paii 1 Mpar-ob
K.pai 2 MpAroi

D pueHT aumHA BeprukansHo
CEpEME NpH CTApTE Falze
Mopckaszka

Oowgue cneyugpuueckue ampudymeol 06vemnvix I'2
CreniupraeckuMu  aTpuOyTamMu, oOmMMH JUIsl Becex ['D TPyIImbl, SBISIOTCSA CleAyromuye (Ha
PHUCYHKE MMOKa3aHbl 3HAYCHUS aTPUOYTOB MO0 YMOITYAHHIO):
BasoBei UEET
K.oa P MUMEHT APKOCTH GHPdyzHoro aTpasermra 100
k.03 ppULMEHT SEPKANBHOND OTPAKEHMA 0

F.03 @PUHUMEHT APKOCTH SepRanbHoro oTpateqmHa 0

MNpozpayHoCTE 1]
TekcTypa

b acwT adHpoEaHHE TEKCTYPERI Falze
K.auecTen (%) 1]
TonwmHa cTeHok, 0
CEpBMTE NP CTApTE Falze

B PIIJl ucnonb3yercs MOJENbh OCBEIICHHS OOBEMHOTO JJIEMEHTa OJHUM HCTOYHHUKOM Oeoro
cBeTa (MOJIOKCHHE HWCTOYHWKA 3amaeTcss B nuanore IlapameTpsl 3KpaHa, MpU 3TOM IIBETOBBIE H
oTpakaTeJbHbIE XapaKTePUCTUKH "D 3a1a10TCs ¢ MOMOIIBIO CIEAYIOUINX aTpUOYTOB:

» Kodxpduuuent sipxkoctn auddysnoro orpaxenuss (dc) — xoapduuument (0-100),
OTpeAeAomUi IPKOCTh AU(PPY3HO OTPaKEHHOTO cBeTa. BO BHYTpeHHEM MpE/CTaBICHUM 3HAYCHUS
kodd¢uimenta audQy3HO OTPaKEHHOTO CBETA PAaBHBI COOTBETCTBYIOMIMM 0a30BbIM 3HaueHUs M RGB
(3amarorcs ¢ momoInbio atpudyTa ba3oBblii 1BeT), ymMHOKeHHBIM Ha (.01dc.

» Ko punuent 3epkanbHoro orpaxenns (k) — konmuecTBeHHasi XapaKTEPUCTHKA 3€PKaIbHOTO
OTpakeHHus, 3amaerca Kak uyucino B jguanazone 0-128 (128 coorBerctByer 100-mpolieHTHOMY
OTPaKEHHUIO).

» Koddppunuent sipkoctu 3epkajbHOro orpaxkeHusi (s¢) — xkodpdurmument (0-100),
OTIPECTISIONINN SPKOCTh 3€PKaTbHO OTPAKEHHOTO CBeTa. BO BHYTpEHHEM MpEACTaBICHUHM 3HAYCHUS
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K03 uiMeHTa 3epKalbHO OTPAKEHHOT'O CBETa PaBHBI COOTBETCTBYIOIIMM 0a30BbIM 3HaueHUsM RGB
(3amarorcs ¢ momoIpio atpudyTa ba3oBblii BeT), ymMHOKeHHBIM Ha (.01sc.

Atpubyt IIpo3payHocTh ompenenseT CTeneHb Mmpo3payHocTH I'D. DToT mapamerp 3amaeTcs B
npoueHTax (0-100), 0 cooTBeTcTBYeT aOCOMOTHOM Hempo3pauHocTH. Ha pucyHke nmokasaHsl abCONIOTHO
HENPO3PAYHbIA U MOTYIPO3pAYHBIN [IUIUHIPHIL:

C nomomrsto atpubyta Tekcrypa moBepXHOCTh 00beMHOTO ['D MOXKET ObITh TEKCTYpHpPOBaHA.
[Ipy HaxaTuu KHONKH B paszzaene KoH(urypupoBanus arpuOyra TekcTypa Ha dSKpaHe MOSBISIETCS
HABUTATOP PECypCHOM OMOIMOTEKH PACTPOBBIX PUCYHKOB. B 3TOM HaBuUratope BhIOMpAeTCs PUCYHOK,
KOTOPBIN UCIOJIB3YETCS B KAUECTBE TEKCTYPHI:
)X

Texture

ATtpubyr MacmrTadupoBaHne TeKCTYpbl T1pu 3HaueHuH True wacmrabupyer pasmep
n300pakeHHst TEKCTYpbl 10 pazmepoB 3. Ilpu 3Hauennn False TekcTypa nmeeT opurnHajlIbHbINA pa3Mep.

AtpubyTt KauectBo (%) onpenenser cTeneHb NPOPUCOBKU TEKCTYphl. Huke mokazaHa ojiHa U Ta
HbIM kKadecTBoM 100, 50 u 20 %:

K€ TCKCTypa C YCTAHOBJICH

[Ipu momommu atpubyra ToJIMHA CTEHOK MOXHO CHAENaTh BHJIWMBIMH OTPAHHYHBAOIINC
00BvemHBII ['D cTeHKH.

Cneuughuueckue ampuoymot I'3 ’Hununop’

ATpuOyThl, cienuduunbie i ['D Huauuap, mokazaHel HA PUCYHKE:

K.paii 1 MMpar4of
K.pai 2 [ pAroii
D pueHT auMHA BeprukansHo

C nomompio KoHpuUrypupoBanus atpuOytoB Kpaiil u Kpaii2 moxHO 3a1aBaTh pa3HOOOpa3HYIO
(GopMy OCHOBAaHUI LMIMHIPA:

i

Atpubytr OpueHTanusi 3ajaer pacnojioxkeHue odOpasyromeit s I'D Huaunap (ue ciemyer
nyTath 3Ty QyHKOMIO ¢ noBoporoM [3). [lo ymonyanuio yctaHoBiIeHO 3HaueHHEe BepTukajbHO, 4TO
COOTBETCTBYET BEPTHUKAIBHOMY PacIOJIOKEHUI0 oOpasytomieid. Hike mokasan oiuMH M TOT K€ LMIUHID,
JUist KoTtoporo atpulyty OpueHTanmMsi YCTaHOBJIEHO 3HaueHHEe BepTHkaabHO (JIEBBIH PUCYHOK) U
I'opu3oHTaNBHO (TIPaBBI PUCYHOK):
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Cneyudghuueckue ampuoymur I'9 °Cehepa’

Cnenuduyeckum arpudytoM s I'D Coepa ssisercs Orodpaxkaemasi yactb. ATpuOyT MOXKET
npuHUMAaTh JBa 3HaueHus — Yactb U CeKTOp, B 3aBUCUMOCTH OT KOTOPBIX MEHSIOTCS JBa HIKHHUX
CITHCKa!

OTofpaskastiad YacTe Yacte
Maparserp 1 MoAHoCTED
Maparmerp 2 HacTe 1

Orofpa:tastian YacTe Cerrop
H a4aneHeA yron all
Yron pazeopota 3E0

B nepBoMm ciydae mapametp YacTh onpenenser, kKakas IMEHHO 4acTh JOJKHA ObITh OTOOpakeHa
(mpu BbIOOpe omuuu IloaHOCTBIO 3TOT mapameTp UrHopupyercs). Ha pucyHkax moka3aHbl BapHaHTHI
otobpakeruss ['D Cdepa npu crnenyromux napamerpax (cieBa Hampao): IloaHocTbio; IlosioBuHa —
Yactn3; [HonoBuna — Yacthb 4; UerBepTh — YacTh 2; UerBepTh — YacTs 1.

Bo BTopoMm ciywae mist I'D 3amaetrcs cektop oToOpaxkeHus. YTosl pa3BopoTa cekropa (3amaeTcs
napamMeTpoM YToJ1 pa3BopoTa) OTCUUTHIBAETCS OT HEKOTOPOTO HAYAJIBLHOTO HANPABJICHUS; YTOJ MEXIY
HayaJbHBIM HANpaBIICHHEM M TOPHU3OHTAILHBIM HAalpaBICHHEM K MpaBOW CTOPOHE 3KpaHa 3a/1aeTcs
napamerpoM Havanabnbiii yros. O0a yria 3amatorcst B rpagycax (0-360) 1 OTCUMTHIBAIOTCS IO YaCOBOMA
ctpenke. Ha pucyHkax noka3aHsl BapuaHThl oToOpaxeHus ['D Cdepa npu cienyromux mnapaMmerpax
(cneBa Hamparo): 90 u 180, 180 u 270.

aP

Cneyughuueckue ampuoymut I'3 ’Konyc’

Crnemuduueckumu arpubyramu s ['D Konye asnstorcs Orodpakaemasi yactb, OTHoIIeHHe
ocHOBaHMii, % 1 OpueHTALMA.

WuctpymenTsl koHpurypupoBanus arpubyra OtoOpaxkaeMasi 4YacThb INpEJIHA3HAYEHBI IS
3agaHus orobpaxaemor yactu ['D Konye. AtpubyT MokeT nmpuHHMMAaTh JBa 3HadeHus — YacTh u
CekToOp, B 3aBUCUMOCTH OT KOTOPBIX MEHSIOTCS [1Ba HIDKHUX CIIHCKa:

Orofpakastiad YacTe YacTe
Maparerp 1 MonHoCTED
Mapamerp 2 HacTe 1

Orofpasastdad YacTe CekTop
HauaneHeE yron 90
Hron paseopoTa 360

B nepBom ciyuae napamerp YacThb onpezenser, Kakasi UMEHHO 4acTh JTOJDKHA ObITH OTOOpakeHa
(mpu BbIOOpe omnmmu IloHOCTBIO 3TOT mMapameTp urHopupyercs). Ha pucyHkax mokasaHbl BapuaHTbI
oroOpaxkenus ['D Konye npu cienyromux napamerpax (cieBa Hampaso): IlosHoctsio; IlosioBuHa —
Yacrn3; [lonoBuna — Yacte 4; YerBepTh — Yacts 2; YUerBepTsh — Yacts 1.
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LAAYA

Bo Bropom ciywae mist ['D 3amaercst cekTop oToOpa)keHus. YToJI pa3BOpOTa CEKTopa (3amgaeTcs
napaMeTpoM YToJ1 pa3BopoTa) OTCUUTHIBACTCS OT HEKOTOPOTO HAYAIBHOI'O HANpPaBJICHUS; YIOJ MEXIY
HAYaJbHBIM HAIPaBJICHUEM W TOPU3OHTAJIBHBIM HANpaBiICHHEM K IMpPaBOW CTOPOHE JKpaHa 3aJaeTcs
napamerpoM HavanabHbiii yros. O0a yria 3amatorcs B rpagycax (0-360) u OTCUMTHIBAIOTCS 1O YaCOBOM
crpenke. Ha pucyHkax mokaszaHbel BapuaHThl oToOpaxkeHuss 'O KoHyc mpu criemyronmx mapameTpax
(cneBa Hanparo): 90 u 180, 180 u 270.

3nauyenne atpubyra OTHoOlIeHUWe OCHOBaHHWil, % 3amaeTcs B TPOIEHTAX M OIpEIeIseT
cooTHomeHne auameTtpoB ocHoBaHuii (0-100, 3nayenne mo ymomuanuto — 50, mpu 3HaveHun 100
JMaMeTp MEHbBIIIEr0 OCHOBAHUA paBeH | pX, npu 3HaueHuu 0 1uaMeTpbl OCHOBAaHUI paBHBI):
OTHOWEHME oCHOEaHWEA [%] 50
Hwxke mokazaH OJUH M TOT K€ KOHYC IpHU CIEAYIOUIMX 3HAYCHHUSAX JaHHOTO aTpuOyTa (cieBa
Harpaso): 50, 100, 0.

\[VI

Cneyugpuueckue ampuoymuor I'3 *Top’

Crnemuduuecknmu atpudytamu st I'D Top sBisrores OTodpaxkaemast yacts 1 Tosuna.

WnctpymenTsl koHpurypupoBanus arpubyra OtoOpaxaeMasi 4YacTh IpeJIHA3HAUYEHBbl IS
3aganus oroopakaemont yact ['D Top. ATpubyT MokeT npuHUMATH 1Ba 3HaueHHs — YacTh 1 CeKTop, B
3aBUCUMOCTH OT KOTOPBIX MEHSIOTCS 1BA HUKHHX CIIUCKA!

Orofpasastiad 4acTe YacTe
Maparerp 1 MoAHOCTERD
Maparserp 2 YacTe 1

Orofpasastdad YacTe CekTop
HauaneHeE yron 90
Hron paseopoTa 360

B nepBom ciyuae napamerp YacTh onpezenser, Kakas UMEHHO 4acTh JIOJDKHA ObITh OTOOpakeHa
(mpu BbIOOpe omumu IlomHOCTBIO 3TOT MapameTp UrHopupyercs). Ha prucyHkax mokasaHbl BapuUaHTBI
oroOpaxkenuss I'D Top mpu cineayromux mnapamerpax (ciaeBa Hampao): IlosHocTblo; IlostoBMHA —
Yacrn3; [losoBuna — Yacte 4; YerBepTh — YacTs 2; YerBepTh — Yacrs 1.

O N\.J

Bo Bropom ciywae mist ['D 3amaercst cekTop oToOpa)keHUs. YToJI pa3BOpOTa CEKTopa (3amgaceTcs
napaMeTpoM YToJ1 pa3BopoTa) OTCUUTHIBACTCS OT HEKOTOPOTO HAYAJIBHOI'O HANpAaBJICHUS; YIOJ MEXIy
HAYaJbHBIM HAIPaBICHUEM W TOPU3OHTAJIBHBIM HANpaBJICHHEM K IMpPaBOW CTOPOHE 3KpaHa 3aJaeTcs
napamerpoM HavanabHbiii yros. O0a yria 3amatorcs B rpagycax (0-360) u OTCUMTHIBAIOTCS 1O YaCOBOM
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ctpenke. Ha pucynkax mokaszansl BapuaHTbl oToOpaxkenus I'D Top npu cienyronmx napamerpax (cieBa
Hanpaso): 90 u 180, 180 u 270.

<D

Atpubytr TosmmuHa ompenenseT TOMIMMHY TOpa M 3aJaeTcs Kak 4ucio B auamazone 0-100
(3HaueHuto 1o ymomuanuio — 20, npu 3HaueHuu 0 TonmmHa Topa paBHa 1 px, mpu 3HaueHuun 100 — 200

px):
TonuwmHa 20
Hwuxe mokazan OOWH MU TO K€ TOp C pasMCpaMH OIpaHUYUBAIOLICTO MPAMOYTOJIBHUKA 90X90 pX

MIpH CJIeyIoNMX 3HadeHus X atpudyra Toammuna (cnesa nampaso): 1, 10, 20.

0@

Mpynna I3 ‘I'padukn’

B sty rpynny Bxoaut enuHcTBeHHBIN ['D Tpena = .
I'paduueckuii 37eMeHT pazMelaeTcs B rpauuecKkoM CI0e CTaHAAPTHBIM CIIOCOOOM.
I'D Tpenn npeanasHaueH aisi oToOpaskeHUs Ha rpaduKe M3MEHEHHUs 3HAYeHUs IMPHUBS3aHHBIX
apryMeHTOB BO BpeMeHHU. [IpuMepHbIii BUJ 3TOro rpadMueckoro 31eMeHTa IoKa3aH Igncymce:
-

s A & [A % [19/10/200412:26:35.102

0.0 g3

50.0

250

0.0 b
24.11.04 14:38:57 14:39:12 14:39:27 14:33:42 14:39:57
Ei% v & &< 5D D o
Curve Pattern | Source Walle
Sin 34,9389

— Kavanit? &0

—= Lot
Oxkno cBoiicts I'D comepxur Bkaaaku OcH. cBoiicTBa ( =) u Kpusbie ( ==).
Bxitanka OcH. cBoiicTBa IpeACTaBICHA HA PUCYHKE:
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ATpubyr OpHeHTanus OnpeesieT rOPU30HTATFHOE I BEPTUKAIBHOE MOJIOKEHUE BPEMEHHOMH

HIKaNbI Ha rpaduke.

J111 BO3MOXXHOCTH M3MEHSATh Pa3Mephl OKHA TPEH/a B pealIbHOM BPEMEHHU MPEIYCMOTPEH aTpudyT

Macmradupyemblii.

HasBanue okHa TpeHaa MOKHO 33J]aTh C TOMOIIBIO aTpuOyTa 3arojioBoK.
Paznen CeTka Mo3BOJISIET C TIOMOIIBIO CTaHIAPTHBIX HHCTPYMEHTOB HACTPOUTH IBET M CTHIIb

JUHHHA CeTKH Ha Tpaduke.

Paszlen Jlerenaa yopaBiId€T BUAUMOCTBIO JICTCHABI 1101 Fpa(i)I/IKOM, a TaKXKC IMO3BOJIACT HACTPOUTH

MPUQT I TEKCTA JIETCHIBL.

Pazgen Och BpeMeHH CONEPKUT CIICTYIONTUE HACTPOHKH BPEMEHHOM ocH rpaduka:

» Iloka3pIBaTh — IpU yCTaHOBKE 3HaueHUs True moamnucu BpEMEHHOM OCH BUAHBI HA TpaduKe;

» Pa3Ouenue — onpenenser, Ha CKOJIBKO YacTell pa30UBaTh BUJUMYIO YaCTh BPEMEHHOI OCH;

» Jluana3zoH — onpeaesnsieT BUAUMbBIN Juana3oH 3HaueHui BpemeHHou ocu (0-100);

» EnnHuubI — eMHUIBI U3MEpeHusl [uarna3ona. BeiOuparoTcst U3 MEHIO: CeKyHAa, MUHYTA, 4ac,

ACHb.

Pazgen Ochb 3HaYeHHMI CONEPIKUT CIEAYIOIINE HACTPOMKHA OCH 3HaUYCHUH rpaduka:
» Pa3buenue — onpeensier, Ha CKOJIBKO YacTel pa30uBaTh BUIUMYIO YaCTh OCH 3HAUCHHIA,
» I[loka3bIiBaTh — 3a/1a€T MapaMeTpbl BUANMOCTH 3HaUYE€HUHN Ha ocu. BriOupaercs u3 MeHIo:

Show All awes

'

Only active

Al awes

MHone

Atpubyt Bydep 3amaer KOIMUECTBO XPaHUMBIX B MaMITH 3HAYEHUH KPUBBIX JIs BbIBOJA Ha
skpaH B peasibHOM BpemeHu (500-32000). Ecniu kpuBasi otoOpakaet 3HaueHus apxuupyemoro B CITAJL
KaHaJla, TO Ha Tpa(uK BBIBOJISATCS BCE 3allMCAHHBIE 3HAYCHUS U3 apXUBa.

Jlig Toro, yToOBl MOIYYUTh HA dKpaHe rpaduk, HEOOXOAUMO 100aBUTh XOTs Obl OJHY KPUBYIO Ha

BKiasike Kpusble.
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Jns noGaBieHus: KpUBOW (WM €€ YAaJeHHs1) HCHOJIb3YeTCs] KOHTEKCTHOE MEHIO, BBI3BIBAEMOE
HaxxatueM 1K mpimm Ha ctpoke KpuBble (unu, coorBercTBeHHO, KpuBasi).

Jl1st perakTHpOBaHUsl CBOMCTB KPUBOM MPEyCMOTPEHBI CIIEIYIOLUE HHCTPYMEHTHI

» 3aroJI0BOK — Ha3BaHUE KPUBOM.

» IIpuBsizka — 3aaHNe NPUBA3KU KPUBOM K apryMeHTy 3kpaHa. [Ipu nHaxarun JIK B nanHOM nosne
Ha SKpaHe MOSIBJIAETCS CTaHAAapPTHBIN AUAaJIor BRIOOpa apryMeHTa.

» IIBer — 3amaHue nBera KpuBoi; npu Haxatuu JIK B 3TOM Iosie Ha 3KpaHE MOSBISAETCS
CTaHJapTHBIN AUAJIOT BIOOpa I[BETA.

» CTtup JMHHMM — 33JaHME CTWIA JMHMK; Opu Haxatuu JIK B 3TOM mone BbIBOIUTCS
BBITIAZIAIOIIHNIH CITHCOK CTHIIEH.

» ToymMHA THHUM — 337a€T TOJIIIMHY JIUHUU KPUBOU B ITUKCEJISX.

» Tun MmeTok — ornpezenser, Hy’KHO JIM BBIJIEIATh TOUKY HA DKpaHE Ha KaXKJOM TaKTe Iepecyera.
Tun BbIeNEeHUs BBIOMpAETCsl U3 MEHIO:

Tun meTor Het meTor A

Het meTok,
|
4
-+
»

» CTWJIb JIMHUU BHE I'PAHUI — CTUJIb JJMHUM IIPU NEPEXOE 3HAYCHUN NPUBSI3aHHOIO apryMEHTa
3a rpaHuULbl, 331aHHble aTpuOyTamMu Makc. 3HadeHue 1 MuH. 3HayeHue; npu Haxkatuu JIK B aToM mose
BBIBOJUTCS CTAHAAPTHBIN CIIUCOK CTUIIEH;

» Makc. 3Ha4YeHHe — [IPEACIIBHOE MAKCUMAJIBHOE 3HAYEHUE KPUBOI;

» MuH. 3Ha4eHHe — IpeieIbHOE MMHUMAaJIbHOE 3HAUYEHUE KPUBOU;

» UHTepnosiupoBaHue — pu yCTaHOBKE 3TOMY aTpuOyTy 3HaueHus True, rpaduk criaxupaercs
METOJOM MHTEPIOJISALIHH.

[Tocne 3amycka B pealbHOM BPEMEHHU C MOMOUIBIO MAHEIW MHCTPYMEHTOB MOXHO HCIIOJIB30BaTh
cienyromue HacTpoiiku 'O Tpenna:

y — KHOIIKa BO3BpaTa K HCXOOAHOMY MacmTaGy TPEHAA,

& yBesnnueHue. KHomka nMeeT J1Ba MONOXKEHWsI — Haxkara ¥ oTkara. [Ipu HakaTtoil kKHOmIke
BKJIIOUEH PEKHUM YBEIMYEHUs — Mpu Haxkatoil JIK Hy)KHO BbIIETUTH NPSIMOYTOJIBHBIN AMANa3oH rpaduka
JUISL €70 YBEJIMYEHHOTO ITPOCMOTPA;

% — NepEMEIIATH IO TOUKaM;

£ _ HAaCTPOMKM KpHUBBIX. [Ipu Ha)xaTUW STON KHOINKHU BBIBOJUTCS AHAIOT HACTPOUKHU KPHUBBIX
TpeHaa, uaeHTU4YHbIM BkiIagke Kpusble okHa CBoiicTBa o0bekTa. OKHO TMpeAHa3HAYEHO st
no0aBieHMs!/yJalleHNs KPUBBIX TPEH/Ia, a TAK)Ke U3MEHEHUS X HACTPOEK, B pealbHOM BPEMEHH;

A NeperTH K BpeMeHHOW MeTke. [Ipy HakaTuu Ha 3Ty KHOIIKY IMOSIBIISETCS JUAIOrOBOE OKHO
BBO/Ia aathl U BpeMeHH. Ilocne naxarus xkHomku OK Ha TpeHJ BBIBOAWTCS HMH(pOpMalMs, HauuHas C
YKa3aHHOTO BPEMEHH.

E — IIOKa3aThb IMAaHCJIb HHCTPYMCHTOB. Ecin xdomka He HaXara, MaHCJIb MHCTPYMCHTOB HC
oToOpaxaercs;
%
— UWHAAKATOp CUHXPOHM3AIMKA OTOOpakaeMblx mgaHHBIX ¢ apxuBom CIIAJl. Ilpu

.
CUHXPOHHU3AIMU NKOHKAa CTAHOBUTCA LIBECTHOU = )

i u i KHOIIKHU ISl Iepexoia o BpeMeHHOU ocH rpaduka. COOTBETCTBEHHO K
Ha4ally, Ha IeHb Ha3aJ], HA Yac HA3a/ 1 Ha Yac BIepe/, HA IeHb BIiepe/l, K KOHILY;

Jly1s cMenieHus 1o ocsM TPEeHIa MOYKHO TaKXKe MCIOIb30BaTh JIMHEHKN IPOKPYTKH.

UroObl B pealbHOM BpPEMEHHM M3MEHUTh MacIiTad 1o Jo0oi u3 oceit Hamo Haxats JIK B obnactu
TpeHaa, a 3aTeM HaxkatreM couetanus kiapui CTRLA<cTpeaku™> ycTaHOBUTH TpeOyeMblii MacIiTao.
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Mpynna 'S ‘NMpnbopsbl’
B sty rpynny BxoasT cneayroniue ['9:

» Ioszynok Y
» CTpesiounblii npudop «
I'3 ’llonsynok’
I'D Ioy13yHOK MCTIONB3YETCS ISl 3aJaHMsI W/WITH WHAWKALUY 3HAUYSHHS IPUBSI3aHHOTO apryMEHTa,
a TaKKe Uil MHIMKAIMM BBIIOJIHEHUS 3aJaHHOro YCioBus. lIpumepHBI BHJ 3TOro rpaduyeckoro

9JICMCHTA IMOKa3aH Ha PUCYHKC!

Atpulytel ['D IMlos3yHok koHpuUrypupyioorcs Ha Bkiaake (OcH. cBoiicTBA) OKHAa CBOMCTB
JTAHHOTO Ipau4ecKoro 3JeMeHTa.
Bxitanka OcH. cBoiicTBa IpeACTaBICHA HA PUCYHKE:
3| 4 Slider

et
ft

Froperty Walle
Hide at Stat  Falze
b onitored ' alue 50
Controlled Y alus
Orientation Right
30 Effects

Slider
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Frame
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=
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ATpuOyTsl OTOOpakaemasi BeJHYUHA U 3alaBaeMasi BeJIHYNHA ONPECNIOT GyHKIIMOHATIbHOE
HazHadyeHue ['3.

Uro6sl ['D uHauIMpoBan 3HaYeHHE NPUBA3aHHOIO apryMEHTa WM BBIOJIHEHHE HEKOTOpPOTro
YCIIOBHS, HYXKHO IHHAMHU3HPOBATH €ro arpudyT OTodpaskaemasi BeJIMUHHA).

[Ipn packpeiTHM coucka B paszjaene KoHpurypupoBaHusi arpuOyTta 3agaBaemasi BeJIHYHHA
NOSBISICTC HACTpOWKa BhIOOpa apryMeHTa, Ybe€ 3HAUYCHUE IOJIBYHOK OyJeT 3agaBaTh MpHU paboTe B
pealbHOM BpEMEHHU.

Koa mocrynma — kon noctyma Jjisi BOBMOXHOCTH YTpaBiieHUs 3afaBaeMoi BenmuuHou (0-255).
[IpaBa Ha nocTyn 3ajaroTcsl Ui MOJb30BaTeNs B BUAe Macku B paszaene Joctynm / ®@opmbl KaHana
Moab3oBaTeab. [lpu Kxoppensiiuu Mackd ¢ KOAOM JIOCTyna (pe3ysibTaT MOOHUTOBOTO JIOTHYECKOTO
YMHOKEHUS OTJIIMYEH OT HYJIS1) IOCTYIl K YIPaBICHHUIO pa3pelieH, B IPOTUBHOM Cllydae — 3alpelieH.

Atpubyt IloJioKeHHe NOJI3YHKA 33JaeT IOJIO)KEHUE IIOJI3yHKAa OTHOCHTENBHO IIKANbl U
COOTBETCTBYIOIIEE PACHOJIOKEHHE ITPUXOB M 4Hcesl Ha mkane. Huwke mokaszaH oauH u TOT %e I'D co
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cienyouMMu 3HaueHussMu atpuOyta Ilostoskenume mossyHka (cineBa HampaBo): Cmnpasa, Coaesa,

Csepxy, CHusy.
10 10
TF =g
0 0 ) ﬁ

B paznene 3D-3¢pdexTnl ipu ycranoBke atpulyty Mcnosb3oBath 3HaueHus True 1seroBas
MoJIOCA U MOJ3YHOK MPUHUMAIOT 00beMHbIN Bua. Kpasi moJiocbl MoryT ObITh 3a7aHbl Kak KBagpaTHbie

ni Kpyrisie:
100 100
= 3
50 50
20 Effects
23 23
Usze True
0 0 Band Edges Round

s oToOpaxkeHUsI MOJI3yHKA Ha ILIKaje HaJo yCTaHOBUTH aTpuOyty HMcmoub3oBaTh B paszjele

ITouzynok 3uauenue True. ®opma nonsynka (Keagpar —, TpeyroabHuk -|, JloMHK "), ero 1BeT 1
pa3Mep (B MUKCENSIX) OMPEeNIoTCsS COOTBETCTBYomUME atpudytamu. JJumna pucku (%) Ha moisyHke
3aJaeTcsl B MPOLIEHTAaX OTHOCUTEIBHO pa3Mepa MOJI3yHKa.

Slider
Uze True
Type Square
Color
Size A
Hairline Length [%] a0

Pazgen IHoaoca COACPIKUT CJICAYIOIIUC anI/IGyTBI, OIPCACIIAIOINEC TapaMETPhI LIBETOBOM MOJOCHI
HIKaJIbI:

Band
Ize True
Width 10
+-High Scale Limit 100
+ High Lirnit 90
+|- High Alarm a0
+- High " arning 70
+- Lo ' arning 50
+- Lows Alarm 30
4 Low Lirnit
+- Lowy Scale Lirnit 0
Color [Hw!, L]

Colar [Ha, Hw], [, LA)
Calar [HL, HA)L [La, LU
Calar >HL, <LL I
s oToOpa)keHHsl LIBETOBOM MOJIOCHI HIKalbl HYXXHO YyCTaHOBUTH aTpuOyTy MHcemoJb3oBaTh
3HayeHue True (o ymonuanuio ycraHosieHo). Huke mokasaHa 1mikasa ¢ 1BETOBOM 1moJiocoil u 6e3 Hee:
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00— 100
75 ]
50 |50
25 25
0o Pl

IIIupuHa IBETOBOM MOJIOCHI 331a€TCS B UKCENAX.

[BeroBass monoca HMCHOJNB3YETCA A LBETOBOM  KOJUPOBKM  WHTEPBAJIOB  3HAYEHUU
oToOpaxaemoii/3a1aBaeMoil BenuuuHbl. [lo aHamoruu c KaHaloM, WHTEpPBAJbl ONPEACISAIOTCA MpU
IIOMOUIY 3a/1aHus 6 TPaHMUIL.

Jlig pa3nuyHbBIX MTHTEPBAJIOB MOXKHO 33J]aTh CBOU I[BETa Ha I10JIOCE.

Paznen kana coaep kUt napaMeTpsl pa3OMeHHs U MOAMHUCEH IIKaIbI.

Marks
ze True
"width 1
Text Colar ]
= Level1
Ize True
Partition g
Lenath 12
Murnbers True
Faort Arial 10,bald
Fractional 2
- Level 2
- Level 3

AtpuOyTtsl lllmpuna (3ToT napameTp 3aaaercs B nukcensax) u L{BeT onpenensitoT COOTBETCTBEHHO
MIMPUHY M LBET IITPUXOB M TEKCTa MOJMHUCEH BCeX ypoBHeW pa3Ouenus mkansl. AtpuOyt Illumpuna
orpezesnsieT OJHOBPEMEHHO TOIIIUHY KOHTYpa IIBETOBOM MOJIOCHI IIKAJIBI.

JUnist mKael MOTYT OBITH 3a/1aHbl 3 ypOBHS pazOueHus. s Kaxa0ro ypoBHS (IPUHAICKHOCT K
YPOBHIO YKa3bIBA€T YKCJIO B HAMMEHOBAHUU Pa3ziesia) MOTYT ObITh 3aJaHbI CIIEAYIOIINE TapaMeTphl:

» Ucnosib30BaTh — IpU YCTAHOBKE 3TOMY aTpuOyTy 3HaueHus True pazOueHne TaHHOTO YPOBHS
HCIOJIB3YETCSI, COOTBETCTBYIOIIME IITPUXH OTOOpaKaloTCs Ha IIKaJIe.

» YucJ10 Aes1eHui — 91CIIo JIeIIeHUH JaHHOTO YPOBHS.

» JIIMHA IITPUXA — IJIMHA [ITPUXA TaHHOTO YPOBHSA (B MUKCENSIX).

» Iloka3aTh 3HAYeHUS] — TIPU YCTAHOBKE 3TOMY aTpuOyTy 3HaueHus True oroOpaxkaroTcs
YHCIICHHbIEC 3HAYEHHSI, COOTBETCTBYIOIIME IITPUXAM JIAHHOTO YPOBHS.

» Hlpu¢Tt — mpudr, ucnonb3yemplit 1st OTOOpaKEHUs YUCIICHHBIX 3HAYEHUH TaHHOTO YPOBHSI.

» JlecaTMUHBbIE 3HAKM — KOJMYECTBO JECATHUYHBIX 3HAKOB B YHMCICHHBIX 3HAYEHUSX IAHHOTO
YPOBHS.

Ecnu arpubyty Mcmoab3oBaTh npucBoeHo 3HadeHue False, ocranbHble aTpuOyThl A 3TOTO
pa3OueHust HITHOPUPYIOTCS.

[Ipu koHPUTYypUPOBAHUHU FTHX aTPUOYTOB HYKHO YUUTHIBATh IPUOPUTET YPOBHEH pa3OueHus:

» AtpubyT Yucso aesennii N 3a1aeT 4uciio ASICHUN, HA KOTOpOe pa3OMBaeTCs KaKaoe JAeTICHUE
ommkaimero 6osee Beicokoro ypoBHs (N-1 miam N-2) npu ero ucrnonb3oBanud. Eciv HU ouH U3 Oosee
BBICOKMX YPOBHEH pa3OueHus He ucnosb3yercs, arpu0yT Yuesio aejaenuii N 3a1aeT yucio JelIeHUi, Ha
KOTOpOE pa30uBaeTcsi BECh TUANA30H LIKaJIbI.

I'3 ’Cmpenounwtit npuoop’

I'D Crpesounblii mpuOOp mpeaHa3HAYeH Il OTOOPaKEHUS TEKYIIero 3HAYCHHUS KaHaua.
[{BeToBas nonoca 3toro ['D oToOpakaeT UHTEpPBaJIbl 3HAYCHUI KaHaja.

Hwxke mokasans! Bkiaaka OcH. CBoMCTBA ¥ BU CTPEIOYHOTO TTprbOpa:
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(=) Pointer gage

Property Walle

Hide at Stat Fale

b onitored % alue 50

Crientation Center

Scale Angle 135 Temnepatypa

Capl
- 40.00 60.00

M arks
Ao 20.00 =i} 80.00
L it

Current Value a0.00

Background
BEE - 0.00 100.00

Juuamusupyemsbrii atpuoyT OTobOpaxkaemMasi BeJIMUMHA 33/1a€T 3HAYEHUE I OTOOPaKCHUS Ha
npudope.

Atpulyt Iloso:keHMe 3a7aeT OpPUEHTAIMIO CTPEJNKH Mpudopa OTHOCUTENBHO IIKalbl U
COOTBETCTBYIOIIIEE PACIIOJIOKEHUE MITPUXOB M YHced Ha Imkane. Hike mokazan oguH u ToT ke ['D co
cienyromumu 3HaueHusIMU atprodyTa Iloso:kernue (cineBa Hampaso): Ilo menTpy, CnpaBa, CieBa.

Temnepatypa Temneparypa Temnepatypa
10 60 go 100 0 20
60 - [5S 40

20 \Kpa,u, g0 40 [pag Fpsgx/ 60
350 ’ 20 ‘ 350 3A.0 ' 80

0 100 0 100
Yroa pa3Bopora mKaibl MOKET IPUHUMATh 3Ha4YeHUs OT 45 10 135 rpamycos:
TemnepaTypa Temnepatypa
20 40 60 80 40 60

0

0 10
’ ~ 20 \Kpa,ﬂ, a0
[man ’
350

35.0 0 100

Paznen 3aroJioBok comepXUT aTpuOyThl AJs CTaHAAPTHBIE HACTPOMKH TEKCTa 3aroJioBKa, €ro
1BeTa u mpudTa.

Caption
Test Terneparypa
Calar ]
Font Anal10

Pazgenet Moaoca u Hlkana umerot atpulyThl, aHaorudabie arpudytam ['D [oa3yHok.
B paznene Ykaszaresib MOXKHO YCTaHOBUTH HapaMmeTpbl CTpenku, Takue kak Toammuua, [Ber n
LIiBer ocHoBaHusA. ToJIMHA CTPEIKYU 337]a€TCS B MUKCETAX.
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Arrow

Y/idth 1

Calar ]

oot Calar
Hacrpoiiku paznena EAMHULBI ONIpEENsIOT TapaMeTphl BBIBOAUMON €IMHULIBI U3MEPEHUS.
Uit

Text ush

Calor [ ]

Font Arial 10

IIpn nomomum pasznena UHANKATOP MOYXKHO PacIOJIOKUTh HAa I'D MHIMKATOpP TEKYIIEro 3HAUEHUS.
s Hero moxxHO yctaHoBuTh cBoicTBa LiBer, Ilpudr, JlecaTuyHbIe 3HAKH.

Current Y alue
Uze True
Calor [ ]
Font Arial 10

Fractional 2

Paznenst ®@on u Pamka ¢ MOMOIIBIO CTaHIAPTHBIX MHCTPYMEHTOB TO3BOJSIOT PEIAKTHPOBATH
BHEIIHUHA BuUx [D.
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JononHuTeIbHBbIE CBeleHUsi I Oosee riyOokoro m3yueHus mo pabore B cpeae TRACE
MODE 6 naxonstcs B CIpaBOYHOM MOCOOMH Ha PYCCKOM SI3bIKE, BKJIIFOUEHHOM B COCTaB 3TOM CHUCTEMBbI
(Mento CnipaBka — Coaep:xaHue).

Teneppr HEOOXOAMMO HU3YYUTh OCHOBHBIE JACHCTBHS MO CO3/IaHUIO M PEIAKTHUPOBAHHIO MPOEKTOB
aBTOMATU3allMM B COOTBETCTBUM C BBIJIAHHBIM MpENOAaBaTE]IeM BapUaHTOM H  YKa3aHUIMH,
conepxamumucs B daine Yueonuk mo TRACE MODE 6 Bapuwant X-Y. doc, rae X-Y — HOMep
BBIJJAHHOTO BapUaHTA.

Bapuant cocrout u3 aByx uacter (X-Y): mepBas — oOmas ais Bapuanta X, Bropas (Y) —
WHUBUTyJIbHAS T KaXKIOTO CTY/ICHTA.

Co3naHHbBIN B X0/1¢ H3y4eHus 3Toro (aitna cBoit mpoekt ACY ciemyeT mpeIoCTaBUTh MPHU 3aIUTe
nabopaTopHOI PabOTHI.

KonTposbHbIe BONpochl
1. Ctpyktypa u coctaB cuctembl TRACE MODE 6.
2. Ocnogusbie nonstus cuctembl TRACE MODE 6.
3. TI'paduueckue snementsl cucteMbl TRACE MODE 6.
4. Tlopsinok paboOTHI C pa3nuuHbIMU penakTopamu, Bxoasmumu B coctaB TRACE MODE 6
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MUWHHCTEPCTBO HAVKH U BBICILIET'O OBPA3OBAHNS POCCUICKON ®EJEPALINU
denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE

00pa30BaTE/IbHOC yIPEHKACHUE BBICLIETO 00pa3oBaHHsL
«CEBEPO-KABKA3CKUU ®EJNEPAJIbHbI YHUBEPCUTET»

METOJUYECKHE YKA3AHUSA
K CaMOCTOSITEJIbHOM pabOTe CTYIEHTOB IO TUCLUIIIINHE

«IHTErpUpOBaHHBIE CUCTEMBI IPOCKTUPOBAHUS U YIIPABICHUS
Hanpasnenue noarorosku 15.03.04 ABTomaTn3anys TEXHOJIOTMYECKUX MPOLECCOB U POU3BOJICTB

Hamnpasnennocts (mpoduins) "MHpopManinoHHO-yIIPaBISIOMIAE CUCTEMBI"

Hepunnomsicck, 2024
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2 IloaroroBka K IPaKTUYECKUM 3aHITHAM

3 CaMoCTOsTENbHOE N3YUYeHUE TeMbl. KOHCIIEKT
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Bsenenue

Mertoanueckue yKazaHusi TpeJAHAa3HAYeHBbl I CTYJIEHTOB HampasiieHus Hanpasienue
noarotoBku  15.03.04  ABromaTuzanus ~— TEXHOJOTMYECKMX  TMPOIECCOB U  MPOU3BOJICTB
Hanpasnennocts (nmpodminb) "ABTOMATH3AIMS TEXHOJIOTHYECKHX MPOIECCOB M Mpou3BOACTB". OHU
COJIEpPIKAT PEKOMEH/IAINU TI0 OPTaHU3AIUUA CAMOCTOSTEIBHBIX paboT cTyneHTa Ha mpasieHus 15.03.04

ABTOMaTI/ISaIlI/ISI TCXHOJIOTMYCCKHUX MPOUCCCOB U MPOU3BOACTB.

Meronudeckue yka3aHus pa3padoTaHbl B cooTBeTCTBUU ¢ TpeboBanusmMu O@I'OC BO B wactu
COJIEpKaHUs U YPOBHsI MMOJTOTOBKH BBIMMYCKHUKOB HarnpasiieHus 15.03.04 ABromaTtuzanus
TEXHOJIOTHUECKHUX MPOIECCOB U MPOU3BOJICTB.

B pesynbrare qomxHa ObITH OCBOSHBI KOMITETCHIIHS

Kon, popmynupoBka Kon, hopmynupoBka HHAUKATOPA [Inanupyemsbie pe3yabTaThl
KOMIIETEHIIN T 00ydJeHus 10 AUCITUTLINHE
(MoTyITI0), XapaKTepU3yIOIIHe
9Tarsl GOPMUPOBAHUS
KOMIICTCHIIUH, HHIUKATOPOB

[IK-2. Cnocoben yuactBoBath B | UJI-1 TIK-2 PaccumrteiBaer u mpoextupyer | IIpoextupyer CUCTEMY
paborax 1o pacuery W | cpeAcTBA M CHCTEMBI aBTOMATH3alMM B | aBTOMAaTH3allMM B COOTBETCTBHU C
MPOEKTUPOBAHUIO  CPEACTB U | COOTBETCTBUU C TEXHHUECKUM 3alaHHEM. TEXHUYECKU 3ajaHuEM c
CUCTEM aBTOMAaTHU3aLUu1 c ucnons3oBanueM SCADA-cuctem

WCIOJIb30BAHUEM  COBPEMEHHBIX
HH(POPMALMOHHBIX ~ TEXHOJIOTHUH,
METOJI0B u CpEICTB
IIPOEKTUPOBAHMUSL.

CocTtaBuTenb KaHj. TexH. HayK O.E. TuxoHos

OTBETCTBEHHBIN pEIAKTOP KaHz. TexH. HaykK [[.B. bonabipes



1 IloxroToBka K 1a00paTOPHBIM 3aHATUSIM

Jns Toro 4toObl J1abopaTOpHBIC 3aHATHS MPHUHOCWIA MAaKCUMAIBHYIO TOJb3Y,
HEO0OXOAMMO TTOMHHUTH, YTO YIPAKHEHUE U PEIICHUE 3a7a4 TPOBOISATCS IO paCCMOTPEHHOMY Ha
JEKIUSAX MaTepHualy W CBSI3aHbI, KaK MPaBUIIO, C JACTaIbHBIM Pa300pPOM OTIECIBHBIX BOIPOCOB
JMEeKIMOHHOTO Kypca. Creayer MOa4epKHYTh, YTO TOJBKO TIOCJI€ YCBOEHHUS JIEKIIMOHHOTO
Marepuana ¢ ONpEACeIICHHOW TOYKHM 3peHHus (a MMEHHO C TOM, ¢ KOTOpPOM OH H3/Iaraercs Ha
JEKNUsIX) OH OyJeT 3aKpeIuIsIThCs CTYACHTOM Ha JIA0OPAaTOPHBIX 3aHATHSX KaK B pe3yJbTaTe
OOCYXXJIEHUSI ¥ aHaju3a JICKIIMOHHOTO MaTepualia, TaK U C MOMOIIBI0 PEIICHUs MPOOIEMHBIX
cuTyanui, 3amad. [Ipy 3TUX YCIOBHSAX CTYJACHT HE TOJIBKO XOPOIIO YCBOUT MaTepHas, HO H
Hay4YMUTCsSl MPUMEHSATh €r0 Ha MPAKTHUKE, a TaKXKe MOJYUYUT JOMOJHUTEIbHBIA CTUMYN (M 3TO
OYCHb BXKHO) /I aKTUBHOM MIPOPAOOTKH JICKITHH.

[Ipu camMOCTOSTETFHOM pEIICHUH 337a4 HYKHO OOOCHOBBIBATH KaXKIBIA dTall PELICHUS,
WCXOJI U3 TEOPETUUYECKUX TOJOKEHUI Kypca. Ecinu cTyZeHT BUAUT HECKOIBKO MyTEH PEIICHUS
npoOsieMbl (3aa4n), TO HY»KHO CPaBHHUTh UX U BBIOpaTh camblii pannoHanbHBIA. [lone3no 1o
Hayajia BBIYHCICHUNW COCTaBUTh KpATKU IUJIaH perneHus mnpobiemMbl (3amauu). Permenue
MpOOJIEMHBIX 3aj7]ad WIM MPUMEPOB CIEAYEeT M3Jarath MOAPOOHO, BHIUMCICHHS pacrojaraTh B
CTPOTOM TIOPSIIKE, OTACNSII BCIIOMOTATENbHBIC BBIYMCICHHUS OT OCHOBHBIX. PemieHuss mpu
HEO0OXOIUMOCTH HY>KHO COMPOBOXKIATh KOMMEHTAPUSIMHE, CXEMaMH, YepTeKaMH U PUCYHKAMHU.

Crnenyer MOMHHTH, YTO PEIICHHE KaXIOW Y4eOHOW 3amadydl JOJHKHO JOBOIUTHECS [0
OKOHYATENFHOTO JIOTUYECKOTO OTBETa, KOTOPOro TpeOyeT YCIOBHE, M IO BO3MOXKHOCTH C
BBIBOJIOM. [loTydeHHBIN OTBET ClIEyeT MPOBEPUTH CIOCOOAMH, BBITEKAIOIIMMHU W3 CYIIECTBA
nanHoM 3amaun. [loje3Ho Takke (eciaM BO3MOXKHO) peliaTh HECKOJBKUMH CIIOCO0aMU |
CpPaBHUTH TOJIYUCHHBIC pe3yjbTaThl. PemieHue 3amad JaHHOTO THMA HYXKHO TPOJOJDKATH 0
MPUOOPETEHUS TBEPIBIX HABBIKOB B UX PEIICHUH.

2 TloaroToBKa K MPaKTUYECKUM 3aHATUAM

[lonroroBKy K KaXIOMy MPAKTHUECKOMY 3aHSATHIO CTYJICHT JIOJDKEH HaudaThb C
O3HAKOMJIEHUSI C METOJMYECKUMHU YKa3aHMAMH, KOTOpbIC BKJIIOYAIOT COJAEp)KaHUE paboTHI.
TimarenbHOE MPOJYMBIBAHUE M M3y4YEHHE BOIPOCOB OCHOBHIBAETCS Ha MPOPA0OTKE TEKYIIETo
MaTepuaia JIeKIMH, a 3aTeM H3y4eHHUs 0O0s3aTeNbHOM M JOMOJIHUTEIBHOW JIMTepaTyphbl,
PEKOMEH/IOBaHHYIO K JaHHOM Teme. Ha ocHOBe MHOMBUIYadbHBIX MNPEANOYTEHHH CTYAECHTY
HEOOXO/IMMO CaMOCTOSITEIbHO BBIOpAaTh TeMy JOKJaza Mo MpobiieMe M 1O BO3MOXKHOCTH
MOJATOTOBUTH 110 HEMY MPE3EHTALIUIO.

Ecin mnporpaMMol  AUCHMIIIMHBI  NPEAYCMOTPEHO  BBIIIOJHEHUE IPAKTHYECKOTO
3aJjaHusl, TO €ro HeOOXOJIMMO BBIMIOJHUTH C YUYETOM MPEAJIOKEHHON MHCTPYKUUU (YCTHO WIIH
UCbMEHHO). Bce HOBBIE MOHATHS O U3yYaeMOi TeMe HEOOXOIMMO BbIyUYHUTh HAU3yCTh U BHECTH
B IJIOCCapHii, KOTOPBIN LiedecooOpa3HO BECTH C CaMOro Hayala M3y4yeHHus Kypca. Pesynprar
Tako pabOThl JOJDKEH TPOSIBUTBCA B CIIOCOOHOCTH CTYJEHTa CBOOOJHO OTBETHTh Ha
TEOPETUUECKHE BOIIPOCH CEMHHAPa, €0 BHICTYIJICHUH M YYaCTUU B KOJUIEKTUBHOM 00CYKJIEHUU
BOIIPOCOB M3y4aeMOil TEMBI, IPAaBUJIBHOM BBINIOJHEHUM NPAKTUUECKUX 3aJaHUI U KOHTPOJIbHBIX
pabor.

B 3aBHCMMOCTH OT cOJEp)KaHUS M KOJMYECTBA OTBEJACHHOTO BPEMEHM Ha HM3y4EHUE
KaKJOU TEMBbI IPAKTHUECKOE 3aHATUE MOXKET COCTOSAThH U3 YETHIPEX-TISITH YaCTEH:

1. ObcyxaeHne TEOPETHUECKUX BOMPOCOB, ONPEACICHHBIX TPOrPAMMOM JTUCIIUTUINHBL.

2. JloxJsiag v/ Uy BBICTYIUIEHUE C MPE3EHTALMSIMU 110 BEIOpaHHOM mpodieme.

3. O6cyxaeHne BBICTYIUIEHUH 110 TeMe — IUCKYCCHSI.

4. BbINoJHEHHE NPAKTHUYECKOTO 3a/laHusl C MOCHEAYIOUUM pa30opoM MOTyUYEHHBIX
Pe3yIbTaTOB UM 00CYKACHUE MPAKTHUECKOTO 3aJaHHA.

5. IloaBegeHNE UTOTOB 3aHITHS.

[lepBass 4acTp — 0OCYXIEHHE TEOPETUUYECKUX BOIPOCOB — TIPOBOJUTCA B BHUJIEC
(bpoHTanbHOM Oeceqbl cO BCell TPYNION U BKIIOYAET BHIOOPOUHYIO MPOBEPKY MpEIoiaBaTeieM



TEOPETHUECKUX 3HAHUM CTyAEHTOB. [IpuMepHas MpoIoKUTENLHOCTE — 10 15 MuHyT. BrOpas
4acTb — BBICTYIJICHHE CTYJIEHTOB C JIOKJIaJaMH, KOTOpBI€ JOJKHBI COMPOBOXKIATHCS
MPE3CHTALUSIMU C UENbI0 YCHUJIEHUS HArJIAIHOCTH BOCIPHUATHS, MO OJHOMY M3 BOMIPOCOB
npakThHueckoro 3aHsATus. OOs3aTenbHBIA DJIEMEHT [OKJIaga — TMpEeACTaBIEHHE M aHAIN3
CTaTUCTUYECKHX JaHHBIX, 0OOCHOBaHME COIMAJBHBIX MOCIEACTBUN JHOOOr0 SKOHOMHUYECKOTO
¢dakrta, aBineHus wiam mpouecca. I[lpumepHas nponomkurenbHocTh — 20-25 Munyt. Ilocne
JIOKJIaJIOB CIIelyeT uxX oOCyKIeHue — AUCKyccHs. B xoje 3Toro srama mpakTHYECKOro 3aHATHUS
MOTYT OBITh 3a/1aHbl YTOUHSIOIIME BOMPOCHI K JoKJIaguukam. [IpumepHas npoaomKUTeTbHOCTD —
10 15-20 munyt. Eciiu nporpamMmmMoil mpelyCMOTPEHO BBINOJHEHUE MPaKTUYECKOro 3aJaHHs B
pamMKax KOHKPETHOM TeMbl, TO MpernojaBaTeNs MU OMNPENENIeTCs €ro CoAepKaHHe U JaeTcs
BpeMs Ha €ro BBINOJIHEHHE, a 3aMeT MJET OOCyXJeHue pe3ynbTaToB. [lojBeneHHEM MTOTOB
3aKaHYMBAETCS MIPAKTHUECKOE 3aHSTHE.

B nporiecce moAroTOBKY K MPAKTUYECKUM 3aHSATHUSM, CTYJCHTaM HEOOX0IUMO 00paTUTh
0c000€¢ BHUMaHHUE HA CAMOCTOSITEIbHOE M3YyUeHHE PEKOMEHIOBAaHHOW y4eOHO-METONMIECKOn (a
TakKe HAYYHOW M TMOMyJspHON) nuteparypbl. CamocrosiTensHas paboTa ¢ ydyeOHUKaMH,
y4eOHBIMUA TTOCOOUSIMH, HAyYHOM, CIPAaBOYHOW W TOMYJSPHOW JIUTEpaTypou, Marepuaiamu
MEePUOANYSCKUX U3MaHui u VHTepHeTa, CTAaTUCTUYECKUMH JAaHHBIMH SIBISIETCS HaubOojee
3¢ (EeKTUBHBIM METO/IOM MOJyUYEHHUs 3HAHUM, MTO3BOJISET 3HAYUTEIbHO aKTUBU3UPOBATh MPOIIECC
OBJIa/ieHUs nHpopMalreH, cnoco0CTByeT 0ojiee TIIyOOKOMY YCBOCHHIO H3y4aeMOro MaTepuara,
dbopMHUpyeT y CTyJCHTOB CBO€ OTHOIICHHWE K KOHKpeTHOW mpobieme. bonee rmybokomy
PAcCKpBITUIO  BOIPOCOB  CIIOCOOCTBYET 3HAKOMCTBO C  JIOTIOJIHUTENIBHOW — JIUTEPATypOH,
PEKOMEH/IOBAaHHOW TMperojaBareyeM I0 KaKIOM TeMe CEeMHUHApCKOro WM MPaKTUYECKOTro
3aHATHS, YTO MO3BOJSIET CTYACHTAM MPOSBUTH CBOK MHIMBUIYAIbHOCTh B PAMKaX BBICTYIUICHUS
Ha JaHHBIX 3aHIATHUIX, BHIIBUTH IIMPOKUN CIIEKTP MHEHHH 10 M3y4aeMoil poosieme.

3 CamocTosTenbHOE n3yueHue TeMbl. KoHCIekT

Koncnekt — Hambonee coBepiieHHass ¥ HauOonee ciokHas (opma 3amucu. CioBo
«KOHCIIEKT» MPOUCXOJUT OT JIATUHCKOTO «conspectus», 4YTo 03HadyaeT «0030p, u3ioxeHue». B
MPAaBUJILHO COCTABICHHOM KOHCIIEKTE OOBIYHO BBIJEIICHO CaMO€ OCHOBHOE B M3y4aeMOM TEKCTE,
COCpEeIOTOYEHO BHMMAaHHE Ha HambOosee CYyIIECTBEHHOM, B KPaTKUX M YETKUX (OPMYJIHPOBKAX
00001IIeHBI BaXKHBIE TEOPETHUECKUE MOJIOKEHUS.

Koncnekt mnpexacraBinsier €000l  OTHOCHUTENBHO MOAPOOHOE, TMOCIEeI0BaTEIbHOE
M3TIOKEHUE COJACpIKAHMS MPOYUTAHHOTO. Ha mepBhIX mopax Ienecoo0pa3Ho B 3alucsaX Oymke
JepKaThCsl TEKCTY, puberas 3a4acTyio K MpsIMOMY IIUTHPOBaHHIO aBTopa. B nanbHeiieM, 1o
Mepe BBIPAOOTKM HABHIKOB KOHCIIEKTHPOBAHHS, 3amMUCH OyAyT HOCUTH Oojiee CBOOOJHBIA H
CKaTBIN XapakTep.

KoHcrniekT kHUTH OOBIYHO BEAETCS B TeTpaau. B camMom Havane KOHCIEKTa YKa3bIBAeTCs
(dbamunus aBToOpa, MOJIHOE Ha3BaHUE MPOU3BENECHUS, U3AATEIbCTBO, T/l U MecTo u3nanus. [lpu
UTUPOBAHUM 00s3aTeNbHAsl CChUIKA HAa CTpAaHUIly KHUTH. Ecnu mutara B3dTa U3 cCOOpaHUs
COYMHEHMH, TO HEOOXOJUMO yKazaTh COOTBETCTBYIOIIMN TOM. CienyeT MOMHHUTb, YTO 4YeTKas
CChUIKA Ha HMCTOYHUK — HENPEMEHHOE MPaBUJIO KOHCHEKTHMpoBaHUs. Ecim KoHcmekTupyercs
CTaThsl, TO YKa3bIBaeTCs, I M KOI/1a OHa Obljla HareyaTaHa.

KoncnekT nospazaensiercss Ha 4acTU B COOTBETCBTHH C 3apaHee MPOyMaHHBIM IJIAHOM.
HYHKTI)I TJIaHa 3aIACHIBAIOTCS B TEKCTE WIIM Ha MOIAX KOHCcIekTa. IlmcaTth ero PEKOMCHAOYCTCA
4eTKO W pa30opuMBO, TaK KaKk HEOpeKHas 3amuch C TEUEHUEM BpPEMEHU CTaHOBUTHCS
MaJIOTIOHATHON 1711 ee aBTopa. CyIecTByeT MpaBUJIO: KOHCIIEKT, COCTaBJICHHBIA ISl ceos,
JIOJKEeH OBITh TI0O BOBMOYKHOCTH HAMKCAH TaK, YTOOBI €T0 JIETKO MPOYUTAN U KTO-THOO IPYTO.

q)OpMI)I KOHCIICKTa MOT'YyT OBITH Pa3SHBIMHM MW 3aBHCAT OT €ro LCJICBOI0O HA3HAYCHUIA
(M3ydeHue MaTepuaia B 1IeJIOM WU MOJ] ONPEAESICHHBIM YIJIOM 3pEHHs, TOATOTOBKA K JIOKJIALy,
BBICTYIUICHHUIO Ha 3aHATUH U T.J.), a TAaKXKe OT XapakTepa Npou3BeaeHus (MoHorpadus, cTaTbs,
JOKYMEHT ¥ T.I.). Eciam peub uaeT mpocTo 00 HU3IOKEHUU COACp)KaHUS pPabOThl, TEKCT
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KOHCIIEKTa MOJET OBbITb CIUIOIIHBIM, C BBbIJEJICHHEM 0C000 BaXKHBIX IOJOXKECHUH
MMOAYCPKUBAHUEM WU PA3JIMYHBIMU 3HAYKAMMU.

B cnyuae, korma He OrpaHHUYMBAIOTCS MEPENOKEHHUEM COZICp)KaHUs, a (UKCHPYIOT B
KOHCIIEKTE U CBOM COOCTBEHHLIE CYXKACHUA IO JAaHHOMY BOIIPOCY WM AOIIOJHAIOT KOHCIICKT
COOTBETCTBYIOLMMHU MaTepHajlaMM HUX APYTUX HCTOUYHUKOB, CIEAYeT OTBOJUTH MECTO JUIA
TAKOTO poja 3amuceil. PekoMeHIyeTcsl pa3nenuTh CTPAHUIIBI TETPAIH TOIMOJIaM M0 BEPTHKAIN H
B JICBOW YacTW BECTH KOHCIIEKT IMPOU3BEICHHUS, @ B MPaBOW CBOM JOMNOJHUTENILHBIC 3alllCH,
COBMEMIAast UX MO COJICPKAHUIO.

KoncnektupoBanue B Oonblieil Mepe, YeM Jpyrue BHIbl 3alUceil, IMOMOoraer
BI)Ipa6aTI)IBaTB HaBbIKW IPaBUJIBHOT'O U3JIOKCHUA B MMUCHEMEHHOM q)opMe BAXXHBIC TCOPECTUUCCKHUX
U TPaKTHYECKUX BOIMPOCOB, YMEHHE YETKO HMX (OPMYIHPOBaTh M SICHO H3JIaraTb CBOUMH
CIIOBaMH.

Takum 00pa3oM, COCTaBJICHHE KOHCIEKTa TpeOyeT BIyMUYMBOW pabOTHI, 3aTpaThl
BPEMEHH U TpyZa. 3aTO BO BpeMs KOHCIIEKTHPOBAHMS MPUOOPETAIOTCS 3HAHUS, CO3/MaeTcs (HOHT
3anucei.

KoHCIIeKT MOKET OBITE TEKCTYAJIBHBIM WJIK TEMATUYCCKHUM. B TCKCTYAJIbHOM KOHCIICKTC
COXpaHseTcs JIOTHKA U CTPYKTYpa U3y4yaeMOro Mpou3BeIeHUs, a 3alUCh BEJIETCS B COOTBETCTBUU
C PacIoNIOKEHHEM MaTepuasia B KHUTE. 3a OCHOBY TEMaTHUYECKOTO KOHCIEKTa OepeTcs He IUIaH
MIPOM3BEICHUS, a COJCPKAHNE KAaKOH-THOO0 TEMBbI HITH MPOOIIEMBI.

TeKCTyaHBHBIﬁ KOHCIICKT XEJIAaTCJIbHO HAYMHATB ITIOCJIC TOIr'0, KakK BCA KHUT'A ITpOYXNTaHa U
IpojJyMaHa, HO 3TO, K COXKaJIEHHIO, HE BCerja BO3MOXHO. B mepByio ouepens HEOOXOAMMO
COCTaBUTH IIJIaH MPOU3BCACHUA MMCbMEHHO HJIM MBICJIICHHO, ITOCKOJIBKY B COOTBECTCTBHU C OTUM
IUIAaHOM CTpOMUTCS JanbHeimas paborta. KoHcmekr Bkmouaer B ceOs TE3UCHI, KOTOpbHIE
COCTABIISIIOT €ro OcHOBY. Ho, B oTiiM4me OT TE3MCOB, KOHCHEKT COACPKUT KPATKYIO 3allUCh HE
TOJILKO BBIBOJIOB, HO M JIOKAa3aTeJbCTB, BIUIOTh 0 (hakTHUecKOoro marepuana. MHadye roBops,
KOHCIICKT — 3TO PACIIMPCHHBIC TC3UCHI, JOIMOJIHCHHBIC PACCYXIACHUAMU U JOKa3aTCIIbCTBAMMU,
MBICIISIMUA U COOOPaXKEHUSMHU COCTABUTEIIS 3aIHCH.

Kax IMpaBUJIO0, KOHCICKT BKJIFOYACT B cedst u BBITIMCKHM, HO B HETO MOTIYT BOUTH
OTACNbHBIE MECTa, IUTUPYEMBbIE JIOCIOBHO, a Takxke (DaKThl, MpUMeEphl, HU(PHI, TaOIUIBI U
CXEMBI, B3ATHIC U3 KHUT'H. CnenyeT IIOMHUTBH, YTO pa60Ta HaJ KOHCIICKTOM TOJIBKO TOrJia 6y21€T
TBOPYECKOH, KOT/Ia OHAa HE OTPaHUYEHA TEKCTOM H3ydaeMoro npousseaeHus. HyKHO JONOIHATH
KOHCIICKT JaHHBIMHU U3 JPYTMMU UCTOYHHUKOB.

B koHcrekTe HE0O0XOAMMO BBLAETATH OTJENbHBIE MECTa TEKCTa B 3aBUCHUMOCTH OT UX
3HA4YNMOCTH. MoskHO I10JIB30BAaThCA Pa3sInYHbBIMU CIIoco0amu: MOAYCPKUBAHUAMMU,
BONPOCUTENFHBIMU U BOCKJIMLATEIbHBIMU 3HAKaMH, PEIUIMKaMU, KPATKUMH OLIEHKaMH, MMHCATh
Ha TTOJISTX CBOMX KOHCIIEKTOB CJIOBA: «BAYKHO», «OUYECHBb BAXKHOY», «BEPHOY, «XaPAKTCPHO.

B KOHCIIEKT MOTYT MOMEIIATHCS UarpaMMbl, CXeMbl, TaOJIUIIbl, KOTOPBIE MPUIAAYT EMY
HarjisiAHOCTb.

CocCTaBeHHI0 TEeMAaTHYECKOTr0 KOHCIEKTa MpEeALIeCTBYET TIIATENbHOE H3y4YeHHE BCel
JUTEepaTyphl, MOJOOpPaHHOM IJs PAcCKpBITUS JaHHOM TeMmbl. bbiBaer, uro kakas-nubo Tema
paccMaTpuBaeTCs B HECKOJBKHX IJIaBaX MM B pasHbIX MeCTaX KHUIHM. A B KOHCIIEKTE BECh
MaTepHall, OTHOCSAIIMUCS K TeMe, OyIeT COCpeIOTOYeH B OJHOM MecTe. B IuraHe KOHCIeKTa
peKOMeHyeTcsl JeiaTh TMOMETKH, K KaKUM HCTOYHHMKAM (BIUIOTH JI0 CTPAHMIIBI) HPUAETCS
00paTUThCS ISl PACKPBITHS BOMPOCOB. TeMaTHuecKuil KOHCIEKT COCTABISAETCS OOBIYHO IS
TOT0, 4TOOBI IIy0Xe M3YUYUTh OINpEesIeHHBIN BOIPOC, MOATOTOBUTHCS K JOKIALY, JEKIUU WU
BBICTYIIVICHUIO Ha CEMHUHAPCKOM 3aHATUU. Taxol KOHCHIEKT IIO COACPIKAHUTO HpI/I6J'II/I)KaeTCSI K
pedepaty, nokiagy Mo M30paHHON TeMe, OCOOEHHO €cClIM BKJIIOYAaeT M COOCTBEHHBIH BKIaJa B
U3y4EHUE POOIIEMBI.
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