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BeeneHue

CoBpemennas ACVYTII (aBromaTH3upoBaHHAs CHUCTEMa  YMPaBICHHUS  TEXHOJIOTUYECKUM
IPOIIECCOM) TIPEACTABISIET COOOH MHOTOYPOBHEBYIO UEIIOBEKO-MAIIMHHYIO CHCTEMY YIIpPaBJICHUS.
Coznanne ACY CHOXKHBIMH TEXHOJOTMYECKHMHU TPOIECCAMH OCYIIECTBISETCS C HCIOJIb30BaHUEM
ABTOMATHUYECKUX MH(OPMAIIMOHHBIX CHCTeM cOOpa AaHHBIX M BBIYUCIUTEIBHBIX KOMIUIEKCOB, KOTOpPEIE
MOCTOSTHHO COBEPIICHCTBYIOTCS IO MeEpEe OHBOJIOIHMHU TEXHUYECKHX CpPEACTB U MPOTPAMMHOIO
obecrieyeHus.

HenpepeiBHyto Bo Bpemenu kaptuny paszButus ACYTII MoxHO pa3nenuTh Ha TpU JTala,
00yCIIOBJICHHbIE TMOSBJIEHUEM KAau€CTBEHHO HOBBIX HAy4YHbIX HJEH M TEXHHYECKUX cpeAcTB. B xone
UCTOPUHM MEHSIETCA XapakTep OOBEKTOB M METOJOB YIpPaBJICHHS, CPEICTB aBTOMATHU3AIMU U APYTUX
KOMIIOHEHTOB, COCTABJISIFOIINX COJIEPYKaHNE COBPEMEHHOM CHUCTEMBI YIIPABJICHUS.

[TepBrIii STanoTpakaeT BHEApEeHHE cucTeM aBTomartuueckoro peryinupoBanus (CAP). O0bexkTtamu
YIOpaBJIEHUS] Ha 3TOM 3Tale SBJSIOTCS OTIENIbHbIE MMapaMeTpbl, YCTAaHOBKH, arperaTbl; pelieHue 3aaad
cTabunm3anuu, IpOrpaMMHOTO YMpaBJICHHs, CIeXeHHs mepexoauT oT udenoBeka Kk CAP. ¥V uenoseka
HOSIBJISIIOTCS] YHKIIMU pacueTa 3aJaHus U TapaMeTpbl HACTPOMKHU PETyJIsiTOPOB.

Btopoit sTan- aBTomMaTtu3anus TEXHOJIOTHYECKUX MporeccoB. OOBEKTOM YIpaBICHUS CTAHOBUTCS
paccpeoToOUeHHas B IPOCTPAHCTBE CHUCTEMA; C TIOMOIIbIO CUCTEM aBToMaTtudeckoro ynpasieHus (CAY)
peanu3yroTcss Bce Ooyiee CIIOKHBIE 3aKOHBI YIPABICHUS, peHIaloTCs 3aJaddl  ONTHMAlIbHOTO U
QIaTITUBHOTO YIIPABIICHHS, TPOBOIUTCS HACHTU(DUKAINS 00bEKTa M COCTOSHHI CUCTEMBI. XapaKTEePHOM
OCOOCHHOCTBIO 3TOTO JTama SBJISETCS BHEAPEHUE CHUCTEM TEJIEMEXaHWKH B  YIpaBJICHUE
TEXHOJIOTHYECKUMH TporieccaMu. YesoBek Bce OOJbIe OTHATSIETCS OT OOBEKTa YIpPABICHHS, MEXKIY
O0BEKTOM U JUCIETYEPOM BBICTPAWBACTCS LEIBIA PSA U3MEPHUTEIbHBIX CHUCTEM, HCIIOTHUTEIbHBIX
MEXaHHU3MOB, CPEJICTB TEIIEMEXaHUKH, MHEMOCXEM U JAPYTUX CPeACTB oToOpakeHus: nHpopmaruu (CON).

Tperuit stan- aBTOMaTH3UPOBAHHBIE CUCTEMBl YIMPABICHHUS TEXHOJOTMUYECKUMHU MPOIECCAMH -
XapaKTepU3yeTCcsl BHEAPEHHEM B YIPABIEHUE TEXHOJIOTMYECKMMM IPOLECCAMH BBIYMCIUTEIbHOU
TeXHUKHU. BHaudase - mpruMeHeHrne MUKpPOTPOIIECCOPOB, UCTIONB30BaHUE HAa OTAENBHBIX (ha3ax yrnpaBiIeHUS
BBIUHCIIUTEIBHBIX CHUCTEM; 3aTéM AaKTHUBHOE pa3BUTHE YEJIOBEKO-MAlIMHHBIX CHCTEM YIIPaBJICHHUS,
WH)XCHEPHOU TCUXOJIOTHH, METOJOB M MOJENEl HMCCIeI0BaHusl onepaluii U, HaKOHEll, AMCIETYEPCKOe
yIpaBJIeHUE Ha OCHOBE WCIOJIH30BAHUS AaBTOMATHYECKMX WH(OPMALIMOHHBIX CHCTEM cOOpa JaHHBIX U
COBPEMEHHBIX BBIUHCIUTEIbHBIX KOMILIEKCOB.

Ot osrama K JTanmy MEHSIUMCh W (YHKIMHM 4YeloBeKa (oreparopa/daucrieTdepa), MPHU3BAaHHOTO
obecrneunTh periaMeHTHOe (PYyHKIIMOHMPOBAHUE TEXHOJIOTMYECKOTO Mpoliecca. Pacmmpsiercst Kpyr 3aaad,
pellaeMbIX Ha ypOBHE YIPaBJICHHS; OIPAHUYEHHBIM MNpsAMOl HEOOXOAMMOCTBIO  YNpaBJICHUS
TEXHOJIOTHYECKUM TIpoIecCOM Ha0Op 3a7ay TMOMOJHSAETCS KauyeCTBEHHO HOBBIMU 3aJauyaMu, paHee
MMEIOLIMMH BCIIOMOTaTENIbHBIN XapaKTep UM OTHOCALIUECS K APYrOMY YPOBHIO YIIPaBJICHHUS.

Jlucrietyep B MHOTOYPOBHEBON aBTOMATHM3WPOBAHHOM CHUCTEME YIPABICHUS TEXHOJIOTUYECKUMU
mpoiieccamMu mostydaeT mHpopmaiuio ¢ MoHuTOpa OBM WM ¢ 3MEeKTPOHHOM CHUCTEMBI OTOOpaKEHHS
uHbOpMaIlMU M BO3JEHCTBYET Ha OOBEKTHI, HAXOJAIIMECS OT HEro Ha 3HAYUTEIBHOM PACCTOSHHUU C
MOMOIIbIO TEJIEKOMMYHHUKAIIMOHHBIX CHUCTEM, KOHTPOJUIEPOB, HHTEJUIEKTYaJIbHBIX HCIOIHUTEIbHBIX
MEXaHHU3MOB.

OcHOBOIA, HEOOXOIUMBIM ycoBHEM 3(P(PEKTHBHON peanu3aliy TUCTIETYEPCKOTO YIPABICHUS,
MUMEIOIIETO SPKO BBIPAKEHHBIM AMHAMUYECKUN XapakTep, CTaHOBUTCS paboTa ¢ HMHQOpMaIMel, T. e.
mpoiiecchl cobopa, mepenadn, 0OpabOTKH, 0TOOpakeHus, TpeacTaBieHuss nHpopmanuu. OT aucneTyepa
yke TpeOyeTcs He TOJNBKO MpodeCCHOHaIbHOE 3HAHUE TEXHOJIOTHYECKOrO MPOIecca, OCHOB YIPaBICHUS
UM, HO U OIIBIT Pa0OTHI B MHPOPMALIMOHHBIX CHCTEMAX, YMEHHE MPUHUMATD penieHne (B quanore ¢ DBM)
B HEMITAaTHBIX W aBapUHHBIX CHUTyallUsIX M MHOroe JApyroe. JlucmeTdyep CTaHOBUTCS TJIABHBIM
JEHCTBYIOIIMM JIMLIOM B YIIPaBJICHUN TEXHOJIOTMUYECKUM IPOLIECCOM.

['oBOpst 0 TUCTIETUEPCKOM YTIPaBICHUHU, HEJIb3s HE 3aTPOHYTH MPOOJIeMy TEXHOJIOTHUECKOTO PUCKA.
TexHoornyeckue mpoueccshl B SHEPreTHKe, HEPTEra30BoOM U psje IPYruxX OTpaciel MPOMBIIIICHHOCTH
SBIIAIOTCS MOTEHIIMAIBHO OMACHBIMU M PU BO3HUKHOBEHUH aBapyil 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 BHIIOJIHEHUS JJAOOPATOPHBIX pabOT OCBAMBAIOTCS CIEAYIOIINE KOMIICTCHIIMU:

Kon, Kon,  dopmymuposka [Tnanupyembie pe3ysabTaThl OO0ydYEHUS
dbopmynrpoBKa HMHJUKATOpa 1o JUCLUIIINHE (Monymt0),
KOMIIETEHLIUH XapaKkTepu3ylomme dTanbl  (HOpMUPOBAHUS

KOMIIETEHIIN M, UHAUKATOPOB

I1K-2. Cnocoben na-1 [1K-2 [IpoekTupyer cucreMy aBTOMAaTH3ALMKU
y4acTBOBaTh B paborax | PaccunthiBaer U | B COOTBETCTBUU C TEXHMYECKH 3a/JaHHEM C
o pacuery U | IPOCKTUPYET cpenctBa U | ucnojs3oBanuem SCADA-cuctem
MIPOCKTUPOBAHUIO CHUCTEMBbl aBTOMAaTH3allUM B
CPEACTB U CHUCTEM | COOTBETCTBHUHU c
aBTOMAaTHU3ALINU C | TEXHUYECKUM 3a/IaHHEM.

HCIIOJIb30BAaHUEM
COBPEMEHHBIX
MH(GOPMaIIMOHHBIX
TEXHOJOTHH, METO/IO0B
u CPENCTB
MIPOCKTUPOBAHMUS.




JlaboparopHasi padora Nel Co3nanue npocreiimiero npoexra B nporpamme TRACE MODE

Heab padoTbl — OCBOMTH METOJUKY CO3JAHHUS CHCTEMbl MOHUTOPHHIA, COJIEPIKAIILYI0 OJUH
y3en APM c ucnonb3oBanueM Mexanusma aBronoctpoenus kananoB TRACE MODE metonom «oT
11abJIoHa HKPaHay.

Co3nanue yzna APM

Pazpabotka 1r000TO  MpOEKTa  aBTOMATH3allMM  BCErja HAvyMHAETCs C  3aIycka
WurerpupoBannoii cpeasl pazpadorku (UCP). s ee 3amycka HEOOXOAMMO BBIMOTHUTH KOMAaHIY
TRACE MODE IDE 6 (base) u3 Tpynmsl YCTaHOBKM HHCTPYMEHTAJIBHOW CHCTEMBI B MEHIO

[Iporpammbr WINDOWS unu nBoitabiM miemukoM JIK Mblmm no mkoHke pabouero cromna
Windows pucyHok 11.

B Mure rpHpoBaHHan cpeaa paipabomeu TRACE MODE 6

Fain [lpoekr Buo OkHo Cropaska

tREB-H @ AL 4|8

Hagurarop np

m-X | oo BR g RE| A E

Pucynok 11— MuTerpupoBanHas cpefa pa3paboTku

Ilocne 3amycka WCP B Menio @Paiin BbiOpats komanny Hacrpoiikm MHMC...B
MOSIBUBIIEMCS OKHE BHIOpaTh YpPOBeHb CJ0KHOCTM M HACTPOUTH Kak IMOKa3aHO Ha puUCyHKe 12, a
3aTeM BbIOpaTh OT/1agKa U HACTPOUTh Kak Ha pUCyHKe 13.
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|l afnoHe 3KpaHoE Tononorkya
WatnoHe oTyeToE TexHoAoria

WatnoHe ceazm o B KM

E asa kaHanos Eutiauoreki

OTkpLIBATE WatnoH
CTpoMTE KOLMPOBKY N0 TEXHOAOMHA

Cosnars 0fbekT NP KONMPOBAHHW M3 BHEAWOTERW

Fepaktop aprymerTos
Eazoeeii pepaktop
Fr.o

PeparTop SOL

Fenpaktop nporparam

’ [oToso l [ OrreHa ] [ MputaerTE ] [3Ha‘-IEHHF| N0 YRON4HHIO

Pucynox 12 — Hactpoiiku UCP

E HacTpoiku [z|
WuC
Tna oTnagky cnegyrows THNOE Y3N0E

D6wwme

HpoBeHs CAoKHOCTH |§ RTH l! Console |& T-Factary |B T-Factory Conzole

Bra —

Coxpanute ana MPE HCNONbE0BATE:

WrmaH

Ornagka (%) Mpogainep ¢ NOALEPHKON rPabUYECK Y 3KPAHOE

Foneeprep vz TRACE MODE 5
() Npogatinep Ges NOLLEPHEM TPAPUUSCEME 3K PEHOE

Peaaktop aprymeHTos
EazoBLIl peaakTop
P.nﬁ ST
Penakrop SOL

Pepakrop nporpatam

I [oToeo ] [ OrreHa ] [ MpureruTe l [3HaquMq M0 YHON4HMID

Pucynok 13 — Hactpoiiku UCP

ITocne npoBenennbix HacTpoek CP HaxaTh kHONKY ['0TOBO.

E:
C momouipl0 MKOHKHU N MHCTPYMEHTAJIBHON MaHEIN CO3[aThb HOBBIM IMPOEKT, IPHU ITOM B
OTKPBIBILIEMCSI Ha 3KPAHE TUAJIOre PUCYHOK 14.
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[MpocToi CraHgapTHem  KomnnekcHei

| Cosgate |[ OTreHa

Pucynok 14 — Co3nanue HOBOTO MPOEKTA

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;

HaeuraTop npoekTa

X 0 BB g BE A E »

T Pecypce [E k.anankl

!';_! s
%8 Climps %,: Jrpanii:l

= d ATM 1

EE K.aHank
g MeTounke | TT pHemH KM

[+
- % EMEAMOTEKM_KOMOOHEHTOE

Cuctera. BTH_1

Pucynox 15 — HaBuraTtop npoexra

Coznanue rpadu4eckoro sKpaHa

JIBoitabiM memukoM JIK Ha komnonente Dkpan#1 OTKPHITH OKHO IpaduIeCcKOTO peaaKkTopa.

Coznanne cTaTHYeCKOro TeKCTa
Pa3smectum B JIeBOM BepXHEM YINIy SKpaHa CTaTUYECKUH TEKCT - HaJAINUCh
«3HaueHue mapamerpa». Ha maHenu HMHCTPYMEHTOB TrpadHUuecKoro perakTopa BBIIEIUTH HUKOHKY

ABE
rpapuueckoro siementa (I'D) , Ha TI0JIe pellakTopa YCTaHOBHUTH MPSIMOYTOJIbHUK ', 1i1s uero
pucyHok 16: 3adukcupoBaTh JIK «TouKy NMpuBS3KM»; pa3BepHYTH NPSIMOYTOJBHUK ABIKEHHEM Kypcopa
U 3a(MKCUPOBATh BBIOpaHHBIN '
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B8] Jrpanttl”

“TEKCT?

Pucynok 16 — Pa3menieHue cTaTHuecKoro TeKCTa

ILJ’ISI nepexoga B PCKUM PCAAKTHPOBAHUSA JJICMCHTA BbBIACIWTL Ha IAaHCIWM HWHCTPYMCHTOB

UKOHKY & . AoitabiM miemukom JIK mo pazmenieHHoMy I'D OTKpBITE OKHO €ro cBOWcTB. B mpasom
nosie cTpoku TekeT HaOpaTh «3HAaUEHHE MMapaMeTpay PUCyHoK 17.

HaguraTop nposkTa x [12] Jrpantil®

ABCTekcT o
=i & = ih <TEKETY
CeaficTen JHaueHHe =
KoHTyp
Janueka [ ]
Tekct 3HaueH1e napame'rpd
Leer TekcTa |
Wkt 15 Shell Dlg.8

BLIpaBHUE aHWE Mo ueHTpy
Crkpbme npu cTapre  False

Moackaska

m
[=]
m
o
=
5

¥ [ CHOBHEA NPHEASKE [

Pucynok 17 — CBolicTBa CTaTUYECKOr0 TEKCTA 3aKPBITh OKHO
cBoiictB, ['D Oyaer uMeTs BUJ pUCYHOK 18:

18] Jrpan1”

e
=

3HEYEHHE NAparETpa

e
=

Pucynok 18 — Bun rpaduueckoro skpana

Ecnu BBenennblii Bamu TekcT HE yMecTuics B IpsIMOYTroJibHUKE ['D, BBIAEIUTE €ro U pPaCTSIHUTE
JI0 HY>KHOTO pa3Mepa ¢ TOMOIIBI0 MBIIITH.

COSHaHI/Ie AUHAMHUYCCKOI'0 TCKCTAa, CO3JaHUEC apTYMCHTA 5KpaHa B ITPOLECCE HﬁCT‘pOﬁKH JUHaAMHUYCCKOI'O
TCKCTa

[loagroroBuM Ha »3KpaHe BBIBOA TUHAMUYECKOIO TEKCTa Uil OTOOpakeHHs YHUCIECHHOTO
3HAYEHUS KaKOro-aiM00 WCTOYHWKA CHUTHaja — BHEIIHET0 WJIM BHYTPEHHETO IyTeM YyKa3aHHS
quHaMuzaiu  atpulyra ['D. OmpenenuM HazHaueHue aprymeHra maOnoHa skpaHa. Co3naTh U

. ABC .
pa3MecTuTh HOBBIM [ cnpasa oT I'D ¢ Hagnuceo «3HaueHWe mapaMmerpa». JIBOHHBIM
menkoM JIK Ha crpoke Teker BbI3BaTh MeHIO Bua maankanmm pucyHok 19.
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ABCT ekcT

S | & | B | &
CeoicTeD AHaveHue s
K.oHTyn
Januea [

EKCT {TERCT

B0, MHT M ALK HeT guHaMUE AL

Liger Texcra —
m WpmgpT kS Shell Dig.8
il || Bl ip aEHHESHIE Mo weHTpy

CkpETE NpH CTapTe Falze

TEa Ok

Moockazka W

1

DcHoBHaA NpHEARSKS [

Pucynok 11 — Hacrpoiika nuHamuzannn9

B npaBom mone crpoku HaxaTh JIK M BBI3BaTh CIUCOK JOCTYIHBIX THUIIOB, BBIOpaTh THUI 3HAYEHHE
pucyHok 20.

HeT guHar Mz auMm
SHaYEHHE

Arg = K.oHoT.

Arg »= KoHoT.

Arg & FoHeT.

Arg in Range

Pucynok 20 — Tun quHamuszanuu

B oTkpbIBIIEMCS MEHIO HACTPOWKM MapaMeTpoB JUHAMU3ALUHN PUCYHOK 21 BBIOpaTh CBOMCTBO
IIpuBs3ska.

Tekct {TEKCT
= B 1Hg e JHaueHMe
MNpuEAska
= Poprar Generic

Generic  %g

Pucynok 21 — Hactpolika napameTpoB IMHaMU3aLUN

B OTKPBIBIIEMCA  OKHEC CBoiicTBO NPUBHA3KH, HaXaB KHOIIKY - Ha €10 Hna”HClIu

MHCTPYMEHTOB, CO3/1aTh apTyMEHT KpaHa PUCYHOK 22.
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B Crobcrea NPHEBA3KH

¥ v X | TR 5% EE | By 0 dh ¥ A
Hran | Tun | Tun garHem | 3Haustve no umonuarmiol Mpveaska | Poarw | Tpynna | Egvareperua | KormeHT apui |
BRG 000 plolN  BMREAL '

[ [oToB H OTreHa H OTeAzaTE l

Pucynok 22 — Co3nanue aprymMeHTa dKkpaHa

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 Irkpanttl”

JHaueHMe napar1eTpa “TEKCT?

Pucynok 23 — Bua rpaduueckoro sxpana

Co3nanme cTpes04HOro npudopa, NPUBA3KA K TOMY K€ apIYMEHTY

[Ipumenum mist oToOpaxkeHus: mapamerpa HOBBIM Turl ['D — Ctpenouynsiii mpudop pUCyHOK 23.

Beinenuts aBoitHbiM mmenukoM JIK Ha MHCTpyMEHTaNbHON NaHEeIH peaakTopa rpauku UKOHKY e u

ﬂhaﬁ

[

BbIOpaTh B TMOSBUBIIEMCS MEHIO HWKOHKY CTPEIOYHOro Mpubdopa VYceranosute [0
Crpenounslii mpubop, BEIOpPAB €ro pasMep TaKuM, 4TOOBI BCE AJIEMEHTHI IpadUKH M TEKCTa HA HEM
OBLIO pa30OpUYMBBI U CUMMETPUYHBI. [lepeiiTh B peXuM pelaKTUPOBAHHUS M OTKPHITH OKHO CBOWCTB
I'D Crpenounsiit npubop. Illemukom JIK nHa kHOnmke OCHOBHAsi NPHUBA3ZKA OTKPBHITH OKHO
TabnmuyHoro penakropa aprymentoB. JIK BeiOpaTh aprymeHT 1mabnonHa okpaHa Ilapamertp.
[MoarBepaute BeIOOp JIK Ha kHOmMKe I'oToBO. JIBOiiHBIM mmemukoM JIK OTKpBITH CBOWCTBO
3arosioBok 1 B ctpoke Teker BBecTu cioBo «Ilapamerp». 3aKpbITh OKHO CBOMCTB.
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3Ha4yeHWe napameTpa <text>

MNapametp
4000 50.00 60.00
30.00 70.00
20.00 USD 80.00
10.00 0.000 o0.00
0.00 100.00

Pucynox 23 — Ctpenounsiii mpubop

ABTONOCTPOEHHE KaHAJIA

Jns cozmaHMs KaHala B y3Je IPOEKTa MO apryMeHTy InabjioHa 3KpaHa BOCHOJIb3YeMCS
npoueaypor apronoctpoeHus. B cioe Cucrema otkpeiTh y3ea1 RTM 1. C momompbto IIK BbI3BaTH
KOHTEKCTHOe MeHI0 U JIK OTKpBITH CBOMCTBa KOMIOHEHTa JKpaH#1 pucyHOk 24.

CozaaTe KOMOOHEHT  k
Cosaate rpynny 3
CosaaTe No wadnoHy...

HHMYT O MTE
Eonuposate [Chil+C]

PepakTuvpoeaTe

PP & Xdg s

PepakTuvpoeaTe WwWatnoH

[NepeMteEHOIBATE. ..

CeoficTEa

L4

Pucynok 24 — Beibop cBOICTB 3kpaHa

BeiOpate Bkiaaky Aprymentsl, BelaenuTh JIK apryment Ilapamerp M ¢ NMOMOIIBIO MKOHKH
co3nath kaHan kiacca Float tuna Input ¢ umenem Ilapamerp.
Co3nanue resepaTopa CHHyCa M IPUBSI3KA €0 K KaHAJLY
BBengem B cocTaB IpoeKTa MCTOYHMK CUTHAJIA — BHYTPEHHUN T'€HEPATOP CHUHYCOWJBI, CBSIKEM
€ro C CO3/aHHBIM KaHAJIOM WU OINpoOyeM BBINOJIHEHHBIE CpeJCTBa OTOOpakeHus. OTKPBITH CIIOH
HUcrounuxku/Ilpuemuuxn u yepes [1K coznate B Hem rpymnmy I'enepaTtopsl pucyHok 25.



E‘ EEF Cuctema

= wd RTH_1
EE K.aHans!
B Yo

|% Cosaare rpgnny b PC-bazed koHTpoAnEpERI

& Q Euidn
By Konuposars [Chrl+l) Pacnpeaenernes_HCO_[DCS)
TR —— [MnaTel_EEBOQA/ERIEOLA
B Ceofictea FLC
aoPC
DDE
MODBLS

Mones0BaTENBCKME_OpaHEEDE

HMarHoCTHES W CepEMC

hiflvagdeagus 9

MeHepaTope!

oo

I
Pucynok 25 — Jlo6aBnenue rpynmsl I eHepaTopbl

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

EE K.aHank

; |¥h Coa0aTh KOMMCHEHT b e
5 % W T ouHAEM T pUERHMEL
7 OtraeHuTe [Chil+E) TpeyronsHur
JU MeHeparopel_] CuHycoMa I

- Q BMEAMOTEK M_KOMNOHEHTOE Berywan_saqHHua

BUTOBRIA_teaHp

%
%
®
%
%
%

CnydaliHoe 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 oOKHE KoMITOHEHTOB RTM 1, Ha xanan Ilapamerp pucyHnok 27. Otnyctuts JIK.

@) Pecypeel & EE KaHank|
E‘ F CucTema
= i E EC 3kpantil
- B gd RTMLI
EE K.aHane! i
-3 W —— 1 ID- (00040001 -> 0400000002
( G : | o Coding: TR
il Il | Hode: CucremaHTH_1
Cuctera ATM_1.Mapamerp Link: Curycounaltl:SnavervelcTounn T puenien T eneparope 1]
@) Pecypeel % Cur
m TE? Chcrema

E‘ % MeTauruus T pueraHIM

e eHeparops! 1

& q EUBNMOTERM_KOMNOHEHTOE

HeTouHuku/ T puerHIk I eHepaTopel_1 |

Pucynok 27 — Ca3p komnonenra Cunycounna ¢ kasaiom Ilapamerp
3anyck npoexkra
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E. Ha

3akpeITh OKHO Tpadudeckoro pemakropa. CoxpaHUTh ni OEKT C MOMOIIbIO UKOHKU

MHCTPYMEHTAIIbHON ~ MaHenu  BbIOpaTb  KOMaHAy U CKOMIIMJIMPOBATh MPOEKT IJIs
3anmycka B peanbHoM BpeMeHH. JIK Bbigenuts B cioe Cucrema y3en RTM 1, BeiOparh HKOHKY

IE HAa MHCTPYMEHTAJIbHOM MaHENIN U 3allyCTUTh PEXHUM HCHOJHEHMsS. B oTkpsiBliemMcs okHe [D
cIpaBa OT HaAlHCH

«3HaueHUe TMapameTpa» JO0JDKHO I10Ka3bIBAaThCS W3MEHEHHME CHUHYCOMJAJbHOrO curHama. To ke
3HA4YEHUE JI0JDKEH 0TOOpaXkaTh U CTPESIOYHBIN IPUOOP PUCYHOK 28.

3Ha4YeHWe NapameTpa |[86.4343

MNapametp

40.00 50.00 60.00

30.00 70.00
20.00 UsD 80.00
10.00 86.434 50.00
0.00 100.00

PucyHok 28 — Pe3ynpTaT MMUTAlMOHHOTO 3aITyCKa IPOEKTa
Job0aBinenue GyHKIMH yIIPaBJICHUS

BBenem B coctaB rpaduueckoro 3KpaHa CpeiCTBO, MO3BOJISAIOIIEE pealn30BaTh BBOJA YHCIOBBIX
3HaueHWi ¢ kimaBuatypbl. Co3MaauM HOBBIM apryMeHT INabiioHA dKpaHa JUIst UX MpHeMa.
Be3Bath rpaduueckuil 3kpaH Ha peJakTHpoBaHHE. BpIOpaTh Ha MHCTPYMEHTAJIbHOM MaHeIu

rpaduueckoro peaakropa ukoHky ' Kuomka - . C MOMOINIBIO MBI Pa3MECTUTh €ro B IOJIE
skpana noa ['D Crpenounslii nmpubop pUCYHOK 29.

18] Jxpant1®
3HaYEHHE napareETpa <TEKCT>
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

| l

Pucynoxk 29 — Bun rpadudeckoro sxpaHa

[lepeiitu B peskuM peaKTUPOBAHUS , Biissats oxwo croiicts I'D PHUCYHOK ]
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|0k |KHonk.a
B | ¢

il

CeoficTED JHauEHME
[Ea cocToaHua Falze
MNpueAska
Mnockan Falze
Tekrcrt UnpagneHue
W pucT M5 Shell Dlg.8
LLeer Tekera I
Janu9ek.a
W zofpaseHue

E MCTHHHEN pastep Waotpateka  False

m

f;-: CEpeMTE NpW CTapTE Falze
Mogcraszka

CeofcTEa |

Pucynok 30 — CBoiicTBa rpaguueckoro sieMeHTa KHOMKa

B mone Teker BBectu «YmpamieHue». OTKpbITh OnmaHk CoObITHS B unx PacKpBITh
meHio Ilo na:kaTuio (pressed). BoiOpare u3 crnucka xomanny /lo6aButs Send Value, packpbITh
MEHIO HACTPOEK BBIOpaHHOM KOMaHAbl PUCYHOK 3 1.

|0k |KHonka
B |

il

CeoiicTED JHaYEHHE
k.o gocTyna 0
Cofkm4a

+ d
= | Hotaeute Send Value

* 1eleazed

Dotaeure Show/Hide Elements
Hofaeure Jump to Screen
Dotasure Send comment

Pucynok 31 — Hacrpoiika rpaguueckoro snemenTta KHomnka

B none Tun nepenauu (Send Type) BoiOpaTh u3 cnucka Beectn u nepenars (Enter & Send)
pUCYHOK 32.
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|DHIKHDI‘IKEI
= (B |

: CeolicTED ' SHAYEHHE (|
F.oa gocTyna 0

!EDﬁbITHH [

= pressed |
MNopTeepxaeHue  False :
CurHan Falze
= Send Yalus I
Send Type l Direct v I
Walue Drirect I
Destination Enter & 3end I
=O0R I
Source OR |
Festore Value| AWD |
- releazed Add
Add Scale %
Fultiply
Divide

Pucynok 32 — Hactpoiika rpadudeckoro snementa Knonka
JIK B mone Pe3yabrar BbI3BaTh TaONWYHBIA penakrop aprymeHtoB. Co3parh elie OJIuH
apryMeHT U 3aJ1aTb eMy ums YmnpasJenue. Mzmenuts tun aprymenta Ha IN/OUT, kHonkoii I'oToBo
MOATBEPAUTD MPUBS3KY aTpudyTa ['D K 7TOMY apryMmeHTy pucyHOK 33.

[ Ceoncrea NPHEAIKH

X B BE (o R R AL ) _ ¥& &
| Hraa | Tun Tun ganter: | Sraustie no ymonuadue | Mpueaska | Foard | puynna [ En.uzreperua [ Kommemi
|Napamerp gl AelREAL

[ [oToBo ” OtmeHa ” OteAzaTe ‘

Pucynok 33 — Co3nanue aprymeHTa YnpaBlieHHE

3akpbITh OKHO cBOMCTB I'D ¢ momombto menuka JIK nmo ukonke =3 Boigenuts JIK I'D Tekcr,
ciyXaiui s oroopaxenust 3HaueHus [lapamerpa pucynox 34

O =
O = ]

Pucynok 34 — I'paguuecknii 371€MEHT TEKCT
C momouipr0 MKOHKHU Ha MaHeJd HWHCTPYMEHTOB Wi KomOuHanueid kinasum Ctrl+C

ckomupoBaTh BbIIeneHHBIH [D Tekcr B Oydep oOMeHa. [lamee ¢ MOMOIIBIO HKOHKH & 17001
komOmHanued imaum Ctrl+V wu3Bineur konmio D w3 Oydepa oOMEeHa M MOMECTHTH €€ Ha
rpapuueckuii dkpan. llepemectuth, yaepxkuBas Haxkartoi JIK, wommto I'D Teker cmpaBa oT
pasmenienHoro Ha 3kpane ['D Knomka. /[BoitHBIM

nienrukoM JIK Ha nepememieHHOM ['D TeKCT OTKPBITH OKHO €ro CBOMCTB pUCYHOK 35. J[BOMHBIM

il

menukoM JIK Ha ctpoke TekCT BKIIaJKM OCHOBHBIX CBOMCTB MEePEeUTH K HACTPOMKE AMHAMM3ALIMU
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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.

ABCT ercT

=i &y B G
CeoficTED JHaueHue
K.oHTyD
Sanqera [

Terct [UnpaeneHn. . <Tekct:

= B, HHOME. ALK 3HaveHKE

thEﬂSKa ( YnpagneHue |
= P opiaT Generic
Generic =0
et Texcra I
Wk M5 Shell Dig.8
BhipaBHHBaHIE Mo ueHTpy

CrpeITE NpM CTApTE Falze

m

=

Mopckaska

1

TES [

1AL

OcHOEHAA NMpHEA3SK.A [

L Ex

Pucynok 35 — CoiictBa rpaduueckoro snementa TekcT 3aKpbITh OKHO
rpau4ecKoro peaakTopa.
[IpuBsizka aprymMeHTa 3KpaHa K KaHAJIy

CozgaauM 1o aprymeHTy YIpaBieHHE Ia0JioHa SKpaHa HOBBIM KaHall, OTPENAaKTUPYEM €ro
npuBs3Ky. B cnoe Cucrema otkpbITh y3ea1 RTM 1. C nomonisto [1K BbI3BaTh uepe3 KOHTEKCTHOE MEHIO

CBOMCTBa KOMIIOHEHTa Dkpan#1 pucyHok 36.
bl MHedoprauma P naru ADryreHTEI ATpUSEYTEl

I I WA |5 é&

Hraa Tun Twn gaHHbIH SHAYEHHE N YrADNHEHMID MpueaAska

Y Naparetp  plalN .Eflﬂ.F!EAL ..F"I'Iapame’rp:F'eaanoe sHaveHue[Cuctema RTM_1]

Pucynox 36 — OKHO CBOWCTB SKpaHa
BI)I6iaTB BKIanAKy ApryMmenTtbl, JIK BplI€TUTP aprymMeHT YmnpaBjeHHe U C IIOMOIIbIO

WKOHKH co3maTh HOBBIM KaHal. B pesymprate, B y3me RTM 1 ,0ymer aBTOMOCTPOEH KaHAT C
MMEHEM YNpaBJieHHe pucyHok 37.
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[E F.aHank

%,: Jkpanitl

PucyHnok 37 — ABTonocTpoeHHbIN KaHai YIpaBieHue

JIBoiiHbIM 1menukoM B nosie IlpmBsi3ka aprymeHTa YmnpaBjeHHMe BbI3BaTb OKHO HAaCTPOMKHU
CBs3M, BbIOpaTh B HeM aTpuOyT BxoaHoe 3HavyeHMe kaHasa YmnpasieHue u kHomnkod IlpuBsska
HNOATBEPAMTh CBsI3b apryMeHTa JKpaHa YmpapjieHue c aTpuOyroM BxoaHoe 3HaueHMe KaHaa

YnpasJienue pucyHok 38.

i CronpHrypHpoeath ceazb AnaCHeTera. RTM _1.9kpan#1:1:¥npaeie nue

= 25 Cucrema ATpHyTEL | AprymerTel

=] ad RTM_1 ; _I'Iu:chne s
|PeancHoe aHaveHue
'C Jrpanitl: |AnnaparHoe sHaveHHs

H
.F Pl {BronHOE SHaYEHWE
|CocToaue

' .,: UnpaeneHue | ocToBepHOCT
|MepHoa nepecyeTa [3HaveHMe]
ETEH,IIEHLI.HH
|Mrrepsan
|MoakaoueHue

|BbiogHos SHaYeHHE .
|
| £ | b

' ATPHEYTELAADrYMEHTEL | Tun aTputyTa

[I'Ipusqaa'rb KaHan] ’I'IpusﬂsaTb anMISgT] ’ [pueAzka I [ OTraeHa

Pucynox 38 — Kondwurypamus cucremsl 3aKpbITb OKHO

CBOMCTB KOMIIOHEHTa DKpan#1.
Pasmemenue I'D Tpenna
JIONOJIHUM CO3/IaHHBIM 3KpaH HOBBIM D I COBMECTHOTO MPOCMOTPAa M3MEHEHHM 3HAYCHMM
KAaHAJIOB y3Jla BO BPEMEHHM M OTCIICKMBAHUM TPEABICTOPUU — TPEHIOM.

B mnpaBoit wactu rpaduyeckoro skpana pasmectumM [D Tpenag nans BbIBoja 3HAYCHHI

Ilapamerp wu VYmnpapaenue. OCHOBHBIE CBOMCTBa I'D OCTaBMM 3aJaHHHE$H 10 YMOIYAHMIO.

il
[lepeiinem Bo BKIagky = wu, BeyieauB JIK ctpoky

Kpussie, ¢ nomonipro 11K co3zgaaum nBe HOBBIE KpuBble. HacTpouM nX NpuUBSA3KH K
apryMeHTaMm, TOJIIIVHY U LIBET JUHUM pUCYHOK 39.

il
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-

Lo
BE=

il

CeolcTED JHauEHME

= Kpueanal [Ilapamerp]

JaronoEok,

MNpueAska MNaparerp

Ueer [ ]
CTHAE AKHMM

T QnWHHE AHHKK 1

Tun MeTok, HeT meTok,

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

Makc. sHaueHUE 100
MuH. sHaqeHMHE 0
HMHTEpNONMpOEaHLE True
= Kpusaa? [Ynpaenevue]
Jaronosok,
MpueAzka YnpaeneHue
liger [
CTHAE AKHMM
TanwwMHa AHHMK 1
E Tun reTok, Het meTok,
é CTHAE AHHMK BHE MPaHML, === =====-======--==-
n Make. sHauEHME 100
i
; MuH. sHa4EHKE 0
E HMHTepnonMpoEaHUE True

Pucynoxk 39 — CpoiictBa rpaduueckoro snementa Tpern ['D nmpumet Bug pucyHnok 40.

YRS AN

b
281204 15:07:29 15,07:44 15,0759 15.08:14 15, 08:2¢
Eil% & ¢ ¢« e
k. puBRE MoTouHME 3naueHue |
——[lapamerp
————————YnpaeneHue

Pucynok 40 — Bun rpadguueckoro snemenrta Tpenn
3anyck npoekra
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COXpaHI/ITB IIPOCKT C IIOMOIIBIO HWKOHKH E . Ha HHCTPYMCHTaJIBHOﬁ HaHCIn BBI6paTB
KOMaHay H CKOMIWJIHMPOBATH TCEM CaMbIM IIPOCKT IJIs1 3allyCKa B pPCajlbHOM BPCMCHH.

BeiOpate  MKOHKY Ha UHCTPYMEHTAJIbHOM IaHENM M 3allyCTUTh PEeXHUM HcroiaHeHus. C
IIOMOIIbI0 KHONKU «YTIPaBJIEHHE» BBECTU BEJIMYMHY «YNPABJISAIOUIETO BO3JACHCTBUS» M HAOII0IATh
pe3yabTaT Ha COCEJAHEM MHIUKATOPE U TPEHJE.

IIpocreiimas 00padoTka JaHHBIX

C mnoMompl0 co3JaHus HOBOTO KOMIIOHEHTa MpPOeKTa — IMa0JioHa MpPOrpaMMbl CBSIKEM
omepalyend CIOXKEHHUs JIBa MMEIOMIMXCSA KaHala. byneM cymMmupoBaTh peajbHbIE 3HAUEHUS KaHAJIOB
[Tapamerp u YmpamieHnue, a pe3yibTaT MOMENIaTh BO BHOBb CO3JaHHBIA aprymMeHT 3kpana Cymma (c
oroOpaxenunem Ha ['D Tekct u Tpenm) 6e3 co3maHus OMOTHATEIHHOTO KaHala B Y3JI€ MPOEKTA.

CxonupoBath JiBa NEpBbIX ['D — «3HaueHWe mapameTpa» M «text» W pa3MecTuTh ux Hike ['D
Knonka pucyHnox 41.

BHayeHWe NnapamMeTpa <text>

MapameTp
4000 50.00 60.00
30.00 70.00
20.00 USD 80.00
10.00 0.00d 50.00
0.00 100.00
‘ ¥npaeneHue ‘-:text:-
=) 1 ]
%HE'—IBHME napameTpa ‘*:text:- o
=) 1 ]
Pucynok 41 - Buag rpaduueckoro »skpaHa M3meHuth

cratuueckuid Tekct nepsoro I'D Ha «Cymma :» pucyHoK 42.

‘ YnpaeneHue <text>

CyMmMa: <text>

Pucynok 42 — Bun rpaduueckoro skpaHa

A nuHamuky BToporo I'D mpuBs3aTh K TpeThbeMy aprymeHty 3kpaHa tumna IN ¢ nmeHem
CymMa, KOTOpBIN CO3/1aTh B IIPOLIECCE MPUBSA3KH PUCYHOK 43.
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[ Ceonicrea NPHEBAZKM

o X|BEE o kBB WAk
||_r'1Mq | T_un _|__T_|:1_n_EE§Hblk !3Hauer—<ue 10 Yr0A4SHHD |I'IpHBﬂ3Ka |CPr|arH Il'pgnna |E,u..u3M9p9Huﬂ |KOMM9l-rrapu|:1 |

Maparerp @IN i HEAL
Ynpagnenne LhIN/OUT BEREAL

Cuma  phglN (S4REAL

’ [oTosn H OTeHa ” OreAsate ]

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

[
L

| CeolicTen i 3HIYEHME
Epuene

¥ Kpusanl [Mapamerp]
- Kpuean?2 [Ynpasaenue]
- Kpupaa3d [Cymmal

Pucynok 44 — CpoiictBa rpaduueckoro snementa Tpena
Cosnanne nporpammsl Ha a3bike Texno ST

Co3maguM mporpamMmy, B KOTOPOHM CyMMa JBYX AapryMEHTOB, CBSA3aHHBIX C aTpuOyTamu
PeasbHoe 3Hauenme kananoB [lapamerp u VYmpasinenue, OyaeT moMeUiaeTcs B TPETHH apryMEHT C
umeneM Cymma. B nanbHeiiiem, BOCIONb3yeMCs BO3MOXKHOCTBIO CBSI3bIBAHHMS apTyMEHTOB IIAOJIOHOB
JUIs BBIBOJIA HA 9KPaH pe3yJbTara paboThl IPOrpaMMbl 0€3 CO3JaHMs JONOJHUTEIBHOIO KaHaa.

JBoiiabiM menukoMm JIK oTkpbeiTh y3en RTM 1 u co3gath B HEM KOMIIOHEHT

IIporpamma pucyHok 45.

|§h Coz0aTh KOMNOHEHT b |E| IkpaH
¥ I.:DS.IJ.EITI: rpYnny b Mborpamiva

A CospaHuTe yzen ana MPB % DowyraerT

B¢ 3arpysre namn MPB Bl Cease_c CYUED

Pucynok 45 — Co3nanue KOMIIOHEHTa IporpaMmma

BbIIeUTh KOMIOHEHT Ilporpamma#l u I1K BbI3BaTh KOHTEKCTHOE MEHIO, BHIOpAaB B KOTOPOM
JIK nynkt PemakTupoBarh madJOH, NEPEUTH B PEXKUM PEIAKTUPOBAHUS MPOTPAMMBI PUCYHOK 46.
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Mporparratil

S

CTpykTypa Nporpardel

I'Ipnrpammaﬂ'l

@.ﬁ.prgmembl
@ﬂDKaﬂbeIE NeperEHHEIE

|rr||:|ﬁaanble NepereHHEIE

|j¢'gHKu.HH
@ETDHKTHDI:I

|E HELWHKE SHAAMOTEKA

PucyHnok 46 — PexxuM peakTupoBaHUs IPOTpaMMBbl
Brinenenunem JIK B nepeBe mabnona Ilporpamma#l cTpoku AprymMeHTbI BbI3BaTh TaOIMYHBIN
penakrop aprymeHroB. VKOHKOMN B - CO3/1aTh B PENAKTOpE apryMEHTOB TPU apryMEHTa ¢ UMEHaMHU
[TapameTtp, Ynpasnenne u Cymma. [Ipu 3ToM nepBoie 2 aprymeHTa JA0bkHBI ObITh THIA IN, a TpeTuit —

OUT pucysnok 47.
- X | EE oo BR M
M Trmx THII TamHEx | SHaYeHMEe II0  FH0ITNSEFE

Mapamerp  plgTH [B4]RELL
Yropaenemme plo TN REAL
Cyioda gl 0UT [ REAL

Pucynok 47 — Co3gaHue KaHajI0B IIPOrpaMMBl
Breinenuts B gepeBe madiaoHa cTpoky [Iporpamma# ] u B OTKpBIBIIEMCS THATIOTE
Bb160p si3bika BbIOpaTh 361K ST puCyHOK 48.

& Boifiop Hzwika [porpataiMpoeaHma

BriSepuTe AZLIK NPOrpartUPOBaHHA SYHILLML;

%) 5T nparpardra
() SFC amarpatiraa
() FED amMarparra
) LD amarpardra

) IL nparpardra

| Cnpaeka | ’ MpHHATE ” OTreHa

Pucynok 48 — Bei0op si3bIKka MpOrpaMMUPOBAHUS
[lo Haxatuio skpaHHON KHONKU I[IPUMHATH B OTKpBIBIIEMCS OKHE pENaKkTopa Mporpamm ¢
OOBSIBJICHHBIMU TTEPEMEHHBIMH HAOpaTh CIEIYIONIYI0 CTPOKY PUCYHOK 49.

PROGEAM
TAER THPUT [lapawmerp : REAL; END VAR
VAR THNPUT ¥roparnermie : BEAL: END VAR
TAE OUTPUT Cymea : BERL; END VAR

Cyrda=Ilapawerp+¥VopaemeHde ;

END_PROGRAM|
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Pucynok 49 — Bug nporpammsl Ha si3bike ST

C noMoIbl0 HKOHKU u Ha WVHCTPYMEHTAJIbHOM IIAHEIW peNaKkTopa WU

«ropsiuet  knasumiei» F7 ckoMnmuiaupoBaTh IporpaMMy U yOeAMTbCcS B yCIEUIHOMN
KOMHI/IJ‘IHLII/II/I B OkHe Bbixox (Output), BBI3BIBAEMOIO M3 MHCTPYMEHTAJIBHOM IAHENH C IOMOUIbIO

UKOHKH pucyHok 50.

b 8 TRACE MODE Scrpt Compiler «1.0

MNporpardraatt tms compiled successfully

F.ornunauma Otnagka

Pucynox 50 — Pe3ynpTat yaaqyHO KOMIWISIIIUN POTPaMMBbI
IIpuBsi3ka apryMeHTOB NPOrpaMMbI

BbinmonHuM npuBSA3KY apryMeHTOB IporpaMMbl K arpuOyTam KaHalioB. BbI3BaTh CBoOIiCTBa
komrnoHeHTta [Iporpamma#1 uepe3 KOHTEKCTHOE MeHIO. BpiOparh BkIaaKy APprymeHTbl. J[BOHHBIM
HaxaTieM B mojie [IpuBsizka mpuBs3aTh apryMeHTHl IPOrPaMMBbl K aTpuOyTaM KaHAJIOB — apryMEHT

ITapamerp x peanpHOMy 3HaueHHMIO Kanana Ilapamerp, aprymeHt VYmpapiieHHME K pealbHOMY
3HAYCHUIO KaHaja YIpaBjeHHe PUCYHOK S51.

@ CroHthurypHpoeats ceazb AnaCueresa.RTM_1.Iporpatwsa#1:4:Mlapate tp @E]
& %f Cuctema ATpUEYTE . APryreHTEl
= wd FTH_1 | ManHoe v ~
: B (PeantHoE SHAYEHME
.C Irpartl:l |AnnapaTHoe EHaueHHe
|BronHoe sHaveHHe
n |
.F Gl |CocToaHue
.F Ynpaeneruqe HocTosepHocTe

fl'lepuo.u nepecyeTa [3HaYeHHe]

| TeHaeHUMA

& 1 HeToummkn T pueraHLgM ;H”TEDBE'”

|Moak amyeHue

|BEI<oaHOE SHaUSHKE v
|

.C Mporpararatii:4

[ ATpHOUTEIAAPrYMEHTEI | Tun ATPHEYTS

Yaanre npueasky [I'Ipusqsa'rb KaHan] [I'Ipusqsa'rb a'rpwﬁg'r] [ MpuEAzKa ] [ OTheHa ]

Pucynok 52 — [IpuBsizka apryMeHTOB ITPOrpamMMbl K aTpuOyTaMm KaHajioB J[IBOWHBIM MIETYKOM B

niosie IlpuBsizka aprymenra nporpaMMsl Cymma BbI3BaTh
OKHO HAaCTpOMKH CBsI3M, BHIOpaTh B JICBOM OKHE KaHajl kiacca BbI3oB Dkpan#l, a B mpaBom

OKHE BBIOpaTh BKJIaJKy APryMeHTbl U yka3aTb B Heil aprymeHT Cymma u kHomnkoil IlpuBsizka
MOJTBEPANUTH CBA3b PUCYHOK 53.
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B ceo Hipurypupoeath ceazb AaACucTesa. RTM_1.Mporpaiasas 1:4:Cyrwsa

= 525 Cucrema ATOMEYTEL | APrYMEHTHI
= wd RTH_T [ Mo [ Tun [Tunganrse | Snausrue noé
|Maparerp  plalM Ru|REAL
L : |
b P p [Urpasnenme b hIM/OUT [BHIREAL
.F Maparerp Cyrirta B,J__:gl“ ASIREAL
.F Ynpaenerue
.C Mporpararaattl .4
2 1 Wer ouHik s T pHeraHuEL
< >
ATPHETEWMAPrUMEHTEL | Tun aTputiyTa
Ynanure NpHEASKY [I'IpHBqaa‘rb KaHan] ['Ipusqaa‘rb aprgmer—r] [ MpuEaAska ] [ OTreHa

Pucynoxk 53 — I[IpuBsizka apryMeHTOB IIPOTrpaMMBbI K aTprOyTaM KaHaJIOB

B pesynbTare, OyjaemM UMETh pUCYHOK 54.

SH)REAL
RHREAL

apameTp  palM
|YnpasnermeptgIN

WHepopmauua Paaru | APrUMEHTE ATpUbYTEl
EIEEIGEL T A v|sh &
| Mg Tun TN AaHHE!R 3HAYEHHE MO YMOTYEHKID | Mpueaszka

g .F-I'I apareTp:PeansHoe sHaveHueCuetera AT 1) i
.F Ynpaenerue: PeancHoe sHaveHue|Cuctera AT _1)

iCyrra

‘CS kpadil:1:CuyramalCucterma RTH_1]

OKHO CBOMCTB KoMMnoHeHTa [Iporpamma##1.

Pucynox 54 — Pe3ynbratsl koH(purypauuu [locie 3akpbITh

3anmyck npoexkra

COXpaHI/ITB IMPOCKT C IIOMOIIBKO HKOHKH |H . Ha HHCTPYMCHTaJIBHOﬁ HaHCJIn BBI6paT]5

KOMaHoy U CKOMIIMJIMPOBATL TEM

CaMbIM TMPOCKT IJid 3alyCka B PpPCaJlbHOM

BPEMEHHU.

BriOpath MKOHKY Ha MHCTPYMEHTAJbHOW MAHENM U 3allyCTUTh peXxuM ucrnosHeHus. C

IIOMOIIBIO KHOIIKH <<praBJ'IeHI/Ie» BBCCTH

«YIIPABJIAOIICE BO3I[CfICTBPI€» u Ha6J'II-OI[aTB COOTBETCTBYIOIICEC N3MCHCHHUE CHUTI'HAJIa

«YmpaBrneHue» u cMmelleHue curaana «Cymma» pucyHok 55.

LR
BHa4eHWe napameTpa |23.288 ﬁnﬁﬂ% b
7 ~
40.00 50.00 £0.00 ‘
750 -
30.00 B 70.00
000 @& usp . 8000 —
10.00 23.288 )'QD.DD i, : ; ; Y
! 260004 15050850521 150536 150551 15050
0.00 100.00 EBlw & €< D D
Curve pattern : Source Value N
YnpaeneHue ‘ 50 = T e
YnpasneHue
Cymma: 73288 || o ,

PucyHok 55 — Pe3ynbpTaT HMUTAaMOHHOTIO 3aIlyCKa IIPOEKTA
Cas3b no nporoxoay DDE ¢ npuioxennem MS Windows Ha npumepe
Excel MPB kak DDE — cepsep
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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.

BHavyeHWe napameTpa (97.543
Mapametp
40.00 50.00 60.00
=0.00 70.00
20.00 UsD £0.00
S 634
10.00 57 543 90.00
u.“u 1["]1["] : Ll i UL L AL el
[ﬁ @ann [Jpaexa EBwa Borgeka @opuar Cepewc  JaHbbl
YnpagneHue ‘15 DEeEa @AV bR - §
R2C1 | = =RTM0|GETI¥npaenexme
. | 1 2 3 4 5
Cymma: 111.478 1 664777
2 15

Pucynok 56 — Pe3ynbraT IMUTALMOHHOIO 3aIlyCKa IIPOEKTa

MPB kak DDE-kinenT

B ToMm cnyuae, korna tpeOyercst mosydaTh JaHHbIE OT BHELIHETO HMPUIOXKEHUS MO MPOTOKOITY
DDE, MPB nomxen Bbictynath B poiu DDE-knunenra. Hampumep, ecnu HE0OXOAMMO BBOAUTH BO
BHOBB CO3/laBaeMblii kaHan (B ero atpuOyT BxonHnoe 3Havenue) M3 Tabmunsl y3na RTM 1 nannble
u3 suedikn R3C3 kuurm MS Excel, mano B cnoe HWcrounuku/IlpmeMHnkn co3gaTh HOBYIO
rpynity DDE, a B Hell — komnoneHT DDE#1 u oTpeaakTupoBaTh €ro cienyromuM 00pa3oM puCyHOK
57.
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OCHOEHEIE

Hrs Excel Sheet1 R3C3

F.ooupoeka Twil

KorraeHT apuii

MapareTpel

Pestian ADVISE w
B i} ~
B 0 =
HanpaeneHue Input
P opraat AHanor W

Pucynok 57 — Co3ganue rpynnsl DDE#1
rae B atpudyre Ums: Excel — ums npunoxkenus; Sheetl — ums nucra kuuru Excel; R3C3 — anpec
STYCUKH.

ADVISE — pexuM DOCBUIKM KIHMEHTY 3HAu€Hus IpU KaKIOM ero usMeHeHuu. Ilocie
HeoOxoaumo co3naTh KaHan kimacca Float tunma Input ¢ uvenem

W3 Tabmunpl M mpuBsi3aTh K HEMy C IOMOIIbI0 MexaHusMma drag-and-drop HCTOYHMK
Excel.Sheet] . R3C3. Ilocne mnpomenyp coxpaHeHHs TPOEKTa W TIOATOTOBKHM €ro K 3alyCcKy B
peanbHOM BpemeHu, 3amyctuM Excel, a 3atem y3en APM RTM 1. BBous B sueiiky R3C3
IIPOM3BOJIbHBIE 3HAYEHUS, UX MOXXHO HaOI01aTh B aTpuOyTax KaHana M3 Tabauipl ¢ MOMOIIBIO OKHA

MpoCMOTPa KOMIIOHCHTOB, OTKPBIBACMOC YCPE3 OCHOBHOC MCHIO OTJIaJYUKA PUCYHOK 58.
=i lNpocpainep - C:/Program Files/AdAstra

Daiin BN AedcTEMA  Cnpaeka

§ | B NonHei skpad Chrl+F

"N [ oMnoHEHTEI Ctrl+0

CTaTyC ¥3noe Chrl+1

Mones0EaTENM Chrl+3
BEMALIBAILHE 3KPaHE. .

Pucynox 58 — Okno mpodaitnepa
Takum oOpazom, B pgﬁynLTaTe OyJeM UMETh CIIeTyIOIIee PUCYHOK 59

ST DOE 0. dbb

tafin B Acficema Cripaska

SETESTEGET | T [E] oaiin (pasra Bua Beraska Dopuat Cepenc
Vis_rabnmue 100 - Adh OO R =l=f %]
Redieve by Autosend [000]100 R ~ ODE % elige 7Aa-7a>

Users [001].. A =
Fast [002] 100 In GERERN| = 100
[003]T0n+T I 2 | 3 AR
[004] T 1
[005] 1 Frg
[oslo  © v

¥CTaHoBMTE

| — T
w ([

AR U T

4] 4[> [ M) Sheet1 / |4]

PucyHnok 59 — Pe3ynpTaT MMUTAalIlMOHHOTO 3aITyCKa IPOEKTa

s coctaBneHUs OT4eTa HEOOXOAMMO B MeHIO Maill BBIMOIHUTHE KOMaHIY
JIOKYMEHTHPOBATH NMPOEKT NMOoTy4YeHHbIH *.html ¢aiin HeoOxoauMOo pacredyaraTs.

KoHnTposbHbIE BOIPOCHI
CucremMbl MOHUTOPUHTA U YIIPABIICHUS TEXHOJIOTUYECKUMHU MTPOLIECCaMU
Drarnbl co3aHus cucteM ynpaniienus Ha 0azae SCADA—cucrem
®yHKIMoHanbHbIe xapakrepuctuku SCADA-cuctem
OYHKIMOHATBHBIE BO3MOKHOCTH

_.hw_[\.w—x
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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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JlabopaTtopnasi paGora Ne2 Peasm3anus Jiorm4eckux (pyHKuui npu nomMou scada—cucremsbl
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 unun

JTBOMHBIM TieTaKoM JIK MBIIH 110 MKOHKE E paboyero crora Windows pucyHok 60;

= WHre rpHpoeaHHan cpeda paapabotiy TRACE MODE 6

Fain [poskr Bua Okno Cnpaska
ERNE-BH Q| A4 48
I Haeurarop npoekta X

o X | BR gl RE | & »

Pucynox 60— MHTterpupoBaHHas cpena pa3padoTKu

[Tocne 3amycka MCP B mento ®aiia BwiOpath komanay Hactpoiikm HC...B nosBuBmemcs oxhe
BEIOpaTh YPOBeHb CJI0:KHOCTH U HACTPOUTH KaK MOKa3aHO Ha pUCyHKe 61, a 3areM BbiOpaTh OT/aaKa
Y HACTPOUTH KaK Ha PUCYHKE 62.

E Hactpofirun

uc

O fwme
HpoBEHs CAOKHOCTH () CraHaapTHsii () Hactpausagmbiii
B

Coxparir s MPE
LWnvon #| Pecypes Cuctema
Otnaaka

Kaoneeprep s TRACE MODE 5

@ NMpocro © Konnnexcrii

BuaumocTe cooss

W aBnoHE! NparpaEtd WerauHmrk/ T piae btk g
aBnoHe 3kpaHoE Tonanorka

WaonoHs oTueTos TerHonorus

WatnoHs! ceasm o B KM

Eaza kaHanos Bufinuorexy

Ok peiBaTE WatnoH
CTPpOMTE KOAMPOBKY MO TEXHOADrHK

Co3naTh OFLEKT NP KOMUPOBAHUN K3 GUGAMOT KM

PenakTop apryMeHTos
EasoBblid penakTop
Fna

_F'enamnp s0L

PenakTon nporpat

L [oToEo J [ OTrieHa ] [ MpHMeHATE. ] [SHauenuﬂ MO YrACHEHMID
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Pucynok 61 — Hactpoiixku UCP

@ HactpoirH E
MC
Odwme

Upagert croiHooTH |b RTM '! e |& By |a T-Factory Consale
Brg o

Coxparite A MPE MCNONE30BATE:
| Wnkon

Jlna oTRANKH CRBAMIOWKK THNOB Y3N08

OTnagka () Mpodgaiinep & NOAAERNKON MPAPHYECKIH 3 KPAHOB
KoHeeprep uz TRACE MODE &

() Npodarinep B3 NOLAEPKKH FRAPHIECKHK 3KPAHOE

Pepaktop aprymenTos
B as0BbIi pEAAKTOD
P‘njj. it
Peaartop SOL

Pepaktop nporpanm

Cnpaeka [ Fotosa 1 [ OTmeHa ] [ MpHMeHHTE ] [3Haqenv|s| N0 YMOTHSHHID

Pucynok 62 — Hactpoiixku UCP

[Tocne npoBenenubix HacTpoek NCP Haxkats kHOTIKY ['0TOBO.

]
C moMombI0 UKOHKU N MHCTPYMEHTAJIBHOW MaHEIH CO3/1a MM HOBBIH MIPOEKT IPH 3TOM B
OTKPBIBLIEMCSI Ha SKpaHE IUaJlore pucyHoK 63.

% Hoebih npoext

MpocTob CraHoapTHe  KomnnekcHeE

| Cosgare |[ OrraeHa

Pucynox 63 — Bei6op Tuna npoekra

Bribepem Ilpocroii ctunbs paspabotku. Ilocne nHaxarus nesod kiaBumu mbimm (JIK) Ha skpanHOM
kHonke Co3garb, B 1eBoM OKHe HaBuraropa mpoekTa HosSBUTCA JAEPEBO IMPOEKTA C CO3JIaHHBIM Yy3JI0M
APM RTM_1. Otkpoem y3zen RTM_1 npoitneiM menukom JIK, B mpaBom okae HaBuraropa
NMpoeKTa OTOOpasuTCs CcoJepkUMoe y3da — myctas rpynna Kavaasl u OJuMH KaHan Kiacca
«Bp13oB» Jxkpaw#l, npemHasHaueHHBIH s oToOpaxkeHuss Ha y3ne APM rpaduueckoro skpaHa
pUCYHOK 64.
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HaguWraTop npoekTa
X oo RB g RBE B E »
@) Pecupce EE K.aHank

B o
i % bt @E Akpanttl:
= md ATM_1

e EE K.aHanel

% W eTouHKK A TTpHERHLE

I
‘% BuBNUOTEKM_KOMAOHEHT OB

Cucrera RTH_1

Pucynok 64 — HaBurarop npoekra
Co3nanne rpapmueckoro 3Kkpana

JIBoitabM 1memukoM JIK Ha kommoneHTe kpan#l OTKPBITH OKHO rpaduuecKoro peaakTopa.
[TonroToBUM Ha 3KpaHEe BBIBOJ JWHAMUYECKOTO TEKCTa Ui OTOOpPaKEHHUS YHCICHHOTO 3HAYCHHS
BXOAHBIX mnepeMeHHbIXx X1, X2, X3, X4 u BBIXOAHOTO 3HA4YCHHUS Y MYTEeM YKa3aHUs TUHAMU3AIIU
atpubyTa rpaduyeckoro snemenTta (I'9). OnpenennM Ha3HaYeHHE apryMeHTa Ma0lIoHa SKpaHa.

ABLC
Cozpaaum u pazmectum uetsipe ['D KaK II0Ka3aHO Ha PUCYHKE 65.

b,

Pucynok 65 — Co3nganue rpaduueckux 3IeMEHTOB
JBoiiabiM mienkom JIK Ha ctpoke Tekct BbI3BaTh MEHIO BuJ MHAMKANMM PHCYHOK
66;
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g & | B &
| CeoticTen | BHaqeHme
EKor—rrgp
|| Zanveka [ ]
|Wpnicpr MS Shell DIg.8
_iBpraBHHBaHME Mo weHTpy
|Terer <TekeT>

| Bug vHguk aupm9 Het auHarMsaLMH

4ge rexcra e
éEKpblTb MpH CTapTE Falze

él'lggcmsxa

;Bbmenewe & MPE Falze

L

'!
i
|
i
|
|
J

OcHoeHaa NPUEASE A I

Pucynok 66 — Hactpoiika unaukanuu
B IIpaBOM IIOJIE CTPOKH HaXXaTb JIK 1 BBI3BATH CIIMCOK JAOCTYIIHBIX THIIOB. BBI6paTI) TUI 3HAYEHHE
PHUCYHOK 67.
HeT gHHarauza0H9
JHaYEHHE
Arg = KaoHeT.
Arg == KoHoT.
Arg & FoHoT.
Arg in Range

Pucynok 67 — Beibop Tuna nuHamMu3anuu
B oTkpbIBIIEMCS MEHIO HACTPOMKHU MTapaMETPOB TMHAMHU3ALUU PUCYHOK 68.

Tekct STEKCT:
= Bug WHOMEALMKH ~— 3HAYEHWE
MNpuBAzKa
= Popmar Generic

Genenc &g

Pucynok 68 — OxHo npuBsizku BeiOpats cBoiicTBo IIpuBsizka.

B otkpeiBiieMcss okHe CBOMCTBO NPHMBA3KHM, Ha)XaB KHOIKY B " ja ero manemn UHCTPYMEHTOB,

CO3aTh IIATb APpTYMCHTOB 3KpPaHa 4 BXOJHBIX U OJMH BBIXOJIHOM PUCYHOK 69.

[ CrojicTea NPHBAIKH

- X || oo R s ] b dh

Wraa | Tun fTHI‘ID.aHHbIH 3HaYEHHE N0 YMOT4EHWD EHDHBQSKB Faaru | [pynna ;En.usmepewq |
21 ol [Rg]REAL |
|2 oM [RE|REAL

3 ghalN [EEREAL

x4 ehalN BHREAL

v ge0uT [BEREAL

E3 el

[ [oToeo ” OTreHa H OTEAZaTE ‘

Pucynok 69 — Co3nanue apryMeHTOB 3KpaHa

JBoitabiM mienukoM JIK BbIIEIUTH MMsI apryMeHTa M WM3MEHUTb €ro, BBEAs C KJIaBHATypbl «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.

E8bea umenn* - MnrerpupoBanHan cpeda paapaGomiy TRACE MODE 6 - LlaGao0Hs1_axpaHos. Sxpani 1

Pain Mposkr Mpaska Cepsuc Bua Okeo Crpaska
fo o SR Rx (AR IO A (R =N OBl BB
E-ERB-H @ 45 8:8-F-
E a x ] 5] kpantin ‘ + i
X |oo RB @ RE AE > -~
@) Pecypce! B Ko I
El s;zfcmama %E e
= wd RTM1
Bl orourmuMpuenian
' G Buborexn_komnonertos _]
o
| Cuctema RTM_1.3xpantl1 < > 1
12,98 [Snap OFF
Pucynok 70 — I'padmueckuii sxpan
IlepeiiTu B peXUM peaakTHPOBAHUS & MIepPBOI KHOTIKH, BBI3BaTh OKHO CBOMCTB D pucyHok 71.

CeofcTea 0fberTa

Koo

‘ = ‘ B¢ |
i CeofcTED IBHENEHHE:
|
|| Nea cocToaHus Falze
|
|Mnockan False
[|Terer 1
|| Wpngr MS Shell Dla.3
ez Terera N
|| 2anueka

WaofpaseHure

MCTHHHBIE pastep waofpakerma  False

|| CkpbiTs npH cTapTe Falze
E Nogcrasks
||BemeneHie 6 MPB Falze

Pucynok 71 — CBoiicTBa rpaduueckoro sjieMeHTa

B none Teker BBecTH «X1». OTKpbITH Os1aHK COOBITHSA B w1k packpsITe MeHio Ilo HamxaTuio
(pressed). Boiopate n3 cnmcka komanny Jlob6aButs Ilepenats 3HaueHHe, PacKpbHITh MEHIO HACTPOEK
BbIOpPaHHOW KOMaH/Ibl PUCYHOK 72.
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CeniicTEa ofbekTa

| CeniicTEO BHadeHue

il

|Kon aocTuna o
EEDﬁbWHﬂ

# mousePressed

- mouseR | Hotaeuts [Nepenares sHaveHHE

Hotaeure [MokazaTe/CEpETE 3 NEMEHTEI
Notaeurs Mepelimd Ha akpaH

Nofaeurs MocnaTe KoreHT apiii
Hotaeurs MocnaTe Nogckasky
Hogaeure MNocnaTe cTpoky

Jotaeure BeinoaHuTE

Pucynok 72 — Hactpolika Tuna nepenayu
B none Tun nepegaun (Send Type) BoiOpath u3 crnucka Beectn u nepeagats
(Enter & Send) pucynok 73.

CeolcTea 0fberTa

| CEofcTED 3HaYeHHE
Ko gocTyna 0
| Cofbmia
= mousePreszed
MogTeepkoEHHE Falze
Curnan Falze
= Nepeare sHAYEHME
Tun nepegaqH | Mparaaa o
SHauEHUE IMparan
e — BeecTi M Nnepegare
= HE-H T4
CTOMHME, MM
BoccTaHaenMESTE SHAYEHME| |4
# mouseReleazed Dodasure
HofaBUTE NPOWLEHT LWK.a)|
YraHomuTe
Pazgenume

Pucynok 73 — Hactpolika Tuma nepenadn

JIK B mone Pe3yiabTaT BbI3BaThb TaOJMYHBIM pPEAAKTOp apryMEHTOB M TPOM3BECTH TPUBAZKY K

aprymenty Xl. Ilocne mpuBsizku okHO CBOHCTBa OOBEKTa BBITJISAMT CIEAYIOIIUM O0pa3oM PUCYHOK
74.
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@KHonKa
s (B | @
| CeoficTED - 3HaueHUE [
;Ku-:unn.—c-ncrgna o -|
| Cofibmia
= mousePreszed
MNoaTeepwaeHUe Falze |
CurHan Falze |
= Nepeare sHAYEHWE
TN nepeaqm BeecTH W nepenaTe
3HaueHue |
Pesynerar =1 |
W cToMHmE

Boccradaenveare sHavenue False
# mouseReleased |
Pucynok 74 — OxoHuaTeNbHbIN BUJ OKHA CBOMCTB rpaduueckoro sjgeMeHTa AHaJOTHYHBIM 00pa3oM
HAaCTPOUTH OCTaJIbHbIE KHOMKHU X2, X3, x4.
IIpuBsi3ka aprymeHTa 3KpaHa K KaHAJLy

Cozmagum 1o aprymentam X1, X2, X3, X4 u Beixomy Y 1mabjoHa JKpaHa HOBBIC KaHAIBI H
oTpenaktupyeM ux npuBsizky. B cioe Cucrema otkpbiTh y3ea1 RTM 1. C nomomsio 1K BbI3Bath

yepe3 KOHTEKCTHOE MEHIO CBOMCTBA KOMIIOHEHTa JKpaH#l pucyHOK 75.
8| MHpopmawma Prard | AprymeHTel _.-;-\Tpuﬁng
|9 | 22 25 | » B & | i dh

Wraa | Tun TN AEHHEI | SHAYSHME MO YHOAHGHMIO | Npueaszra Foaru |
51 el @;ﬂHEAL .FX1:Peaanoe zHaueHue [Cuctema RTh_1) )
2 palM [E_@HEAL '.FX2:F'ear|bHoe zHaueHue [Cuctema R Th_1)

3 ol @HEAL 'FXB:F'eaanoe zHaueHue [Cuctema RTH_1)

;Xd el ’._JEF!EAL '.FX4:Pear|bHoe sHaueHue [Cucterma RTH_1)

ey ,:;EEDUT ﬁlp REAL ‘FY:BHDJJ.HDB 3HayeHue [Cucrema RTM_1]

kpani1:

2

CucremaRTM_1

Pucynok 75 — OKHO CBOWCTB 3KpaHa
Brei6pare Brkiaaky Aprymentsl, JIK Beimenuts aprymentsl X1, X2, X3, X4 u Beixom Y ® C

[IOMOIIBIO UKOHKH co3laTh HOBBIM KaHal. B pesynbrare, B y3me RTM_1 ,0yayT aBTONOCTPOCHBI
CIIEYIOIINE KaHaJIbl PUCYHOK 75.

K.aHank

drpandi:i

1

e

#

I
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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
merakoM JIK otkpeiTh y3en RTM 1 u co3nate B Hem kommnoHeHT Ilporpamma pucyHok 76.

|3m CozgaTe KomMAOHEHT 3 3 3kpan
¥m Cosnate rpynny 3 Mporpania
| CospaHuTe yzen nnA MPE % Dokyraert
B¢ 3arpysure namn MPB Cease_c CHEL

Pucynok 76 — Co3nanue komrnonenra IIporpamma
Boeigenuts kommnonent Ilporpamma#l um IIK BbI3BaTh KOHTEKCTHOE MEHIO, BbiOpaB B KkoTopoMm JIK
nyHKT PepakrumpoBaTh ma0JIOH, MEPEHTH B PEXUM pEIaKTUPOBAHUS IPOTrpaMMBbl PUCYHOK 77.
Mporpararaa

&

CTpykTypa nporpararadel
I'I parpatdrdatt

£ |_'ﬂ.-’-‘-.prl_.|meHTb|
|_'ﬂJ'InKaanb|e NEpEteHHEE
|_'ﬂrn|:|ﬁaanble NepereHHE S
|_'ﬂ¢‘gHKu.HH
ﬂETpgKTgpbl

BHELWHME BHEAKMOTERK

PucyHnoxk 77 — PenaktupoBanue apryMeHToB [IporpaMMebl
Boigenennem JIK B nepeBe mabnona IIporpamma#l cTpoku ApryMeHTBhl BbI3BaTh TaOJIMUHBIN

pelaKTop apryMEeHTOB HMKOHKOM - co3llaThb B pelaKTope

aprymeHToB ueTblpe aprymenra X1, X2, X3, X4 u Boixon Y. IIpu sToM nepseie 4
aprymenTa qojokHbl ObITh THIA IN, a nocnennuit — OUT pucynok 78.

laflx @ =z oo WE &
= ]

Troz T mampmx | SHaYeHMe II0 FMOJH A
®1 plaIV  [EH|REAL
[z paIl  [R¥REAL
[xxa phaIf  [A¥]EEAL
|4 g Il [RE]|REAL
b pm0UT  [BNEEAL

PucyHok 78 — ApryMeHThI IpOrpaMMBbl

Beinenute B nepeBe mabnmona crpoky Ilporpamma#l u B OTKphIBHIeMcs auajnore BriOop s3bika
BbIOpaTh 51361k FBD prcynok 79.
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B Bpi6op Aawia [porpasesHpoBaHHA E]

BrifepuTe AskIk NpOrpaktUpOEaHUS yHKLHM:

{7y 5T nporparsa
() 5FC auarpardria
() LD guarparsa

() IL nparparda

[ Cnpaexa l [ [PHHATE ” Otmena ]

Pucynok 79 — Be16op si3pIka MpOrpaMMHUPOBAHUS

[lo wnHaxatuio »skpaHHOM KHONKU IIpUHATHL B OTKpBIBIIEMCS OKHE peIakTopa MporpaMMm ¢
OOBSBICHHBIMU TEPEMEHHBIMH CO37aTh MPOrpaMMy B COOTBETCTBMM ¢ 3ajaHueM. J[[ns BbiOopa

nanutpel FBD 610k0oB HeoOxoaumo JIK MpImm HaxaTh Ha KHONKY :@ IIOCJE YETo IOSABUTCSA OKHO
BeiOOpa FBD OmoxoB pucynox 80. Ilpu paspabGotku mporpammbl BepxHue Bxoasl FBD 0OiokoB He

HCIIOJIB3YKOTCA  T.K. OHM TPCAHA3HAUCHBI JJII HU3MCHCHUA TIIOpAJKAa IICPCCUHCTaA 6JIOKOB,
PIH(bOpMaI_[I/IOHHBIMI/I BXOOaMM, ABJIAAXOTCA BXOIbl HAUYWMHAA CO BTOPOIO.

T

=

MHEEBpCUA YETEIpE: Noruyeckoe Norudeckoe
ANEMEHTOE UrAHOBKEHME UrAHOKEHME
YETEIDEN
3 NEMEHTOE
—ully =ll
Noryyeck.oe Norudeckos
CADHEHHE CNDKEHHE YETEIDES

ANErMEHTOE

| Norugckie P YHKLHK |I'Ioﬁm'u:usb|e PyHELMH || ApHEHETHYECKME P YHELMK TpuroHoren — #

Pucynox 80 — ITanurpa FBD 6510x0B

a

Jns peanm3aniy  JIOTHYECKON (QYHKIMH BBIOEpEM crlenyromue Onoku: u3 pasnena Jlocuueckue
@ynxyuu FBD 610xm unsepcus (1X), mornyeckoe ymMHO)keHHE (X&&Y u & &), JOrMUYECKOE CIIOKEHUE
(ID. Tlocme pa3memenuss Bcex OJOKOB Jii pacCMaTpUBaeMOro TpuUMepa TMporpamMma Oyner

BBITTISIZICT CIEAYIONIMM 00pa3oM pUCYHOK 81.
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Pucynok 81 — I[Iporpamma Ha si3pike Texno FBD

C noMolmpl0 HKOHKU Ha HHCTPYMEHTAJBHOM MaHEIN peAakTopa WIH
«ropsyeil knaumiei» F7 cxomMmuimupoBaTh mporpaMmy U yOETUTHCS B YCHEIIHOW KOMIWJISIMHM B

;=
okHe Brixoxa (Output), BBI3IBAEMOIrO U3 MHCTPYMEHTAIbHON IMAaHEIH C MOMOIIBIO UKOHKU PUCYHOK
82.

b 8 TRACE MODE Script Compiler 1.0

MNporpararaatt] tmz compiled successtully

K.ornnagua Ornagka

Pucynok 82 — Pe3ynbTaT ycneuHon KOMIUISIUKA TPOTrpaMMBbl
MpuBA3Ka aprymeHTOB NPOrpamMmmbl

BbInonHUM npUBSI3KY apryMEHTOB IporpamMmbl K aTpuOyTaM KaHajloB. BbI3BaTh CBOHCTBAa KOMIIOHEHTA
IIporpamma#l uyepe3 KOHTEKCTHOE MEHIO. BbiOpaTh BKIagKy ApryMeHTbl. J[BOMHBIM Ha)kaTHEM B
nosie IlpuBsi3ka npuBs3aTh apryMeHThI IPOrpaMMbl K aTpuOyTaMm KaHajioB — aprymeHThl X1, X2,
X3, X4 x peanpHOMy 3HaueHuro kaHanos X1, X2, X3, X4 pucyHok 83.



39

=2 Cucrema - | ATOHEYTE! | AprumenTel
B o ATMT 10| Mooz =

iD PeankHoe sHaueHwe

EE K.aHane! |‘| ANNapaTHoe SHaYeHWe 3
|2 BroaHoe sHaYEHWE

.C okl |3 Cocrosue

.F w1 i4 HocToEepHOCTE
|5 Mepuog nepecyeta [sHaveHwe]

.F x2 B TeraeHuma

.F wes = !?" WHrepean
|8 MogkaoMeHHe

& x4 IS BrimoaHoe sHayeHHe e

a . |8 | =

| ATPUEYTEIAAPrYMEHTEI | Tun arputyra

[I'Ipusﬂsa'rb KaHanJ IHDMBFlSaTb a'rpufig'r] ’ MNpueaAska ] | OTtdeHa I

Pucynok 83 — CBs3b apryMeHTOB POTPAMMBbI C ApTyMEHTaMU SKpaHa J[BOMHBIM IIEITYKOM B MOJIE
IIpuBsi3ka aprymeHTa nporpaMmsl Y BbI3BaTb OKHO

HACTPOWKHU CBS3W, BBIOpaTh B JIGBOM OKHE KaHal Kiacca «Bbi3oB» Jkpan#l, a B mpaBoM OKHE
BBIOpATh BKJIAJKy APryMeHTbI U YKa3aTh B HEil apryMeHT Y u kHonkoi IIpuBsi3ka moaATBEpIUTH CBA3b
pUCYHOK 84.

= Crondmrypupogath caaab anaCuctema.RTM_1.Mporpamsma#1:2:3xpan_1_1_Y [E|EJ
=582 Cycrema Al Arputyrel | APryMeHTEl |
=] ﬂ RTM 1 Mma | Tun ITHI‘I,CLaHHbIH ] 3HaueHKHE No yMonyaH
w1 elglN  [RE]REAL
[ Kanansi %2 pholM [BEJREAL
- @ Jkpantit] %3 plalN [@E)REAL
; .F w1 Bt edalN  (BE]REAL
_ e el OUT ¥ REAL
o 2
@3 T
B!
i & .. | 1€ 4
| ATPHEYTELAPryreHTEl | Tun arputyra
[HDHBHSBTb KaHan] ['Ipusqsa‘rb aprgmer—ri [ Mpueazka ] E OTrdeHa i

Pucynox 84 — CBsi3b BBIXOJHBIX apryMeHTOB B pesynbrare, OyieM UMeTh pUCYHOK 85.

x| I‘{HQJDDM&LI.HH. ..C{J-naru |“."—'\|3I'E|ME}-|‘I’I:»I |..ERT|DHIél:|TbI .

I L AL ] v & 4
Hrag |TMI'I_| THM 4aHHEL ESHEHEHME M0 YrAouT4AHMD Ilnp-l-d;ﬂ_ﬁ-g_ |
=1_R ealN FEE.t’-‘-.L '.,:><1:F'eaanoe aHaveHme [Cuocrema RTM_T]
#2 R palM HEAL .F><2:F'eaanoe zHaueHuWe [Cuctema RTR_1]
o EXS_FH palM FHE.t’-‘-.L .FXS:PeaanDe aHaveHke [Cuocrema RT_1]

&T; =4 R zalM FEEAL .,:X4:F'eaan0e zHaveHkHe [CHoTema RTM_T)
iz %HKDEH_'I_'I_YEIEDUT ne|REAL "CEIKpaHtt'I:T'Y' [CucTtema RTH_1]

rmaFTH_1.Mporp

i

T

I E T

Pucynok 85 — OkoHuaTenbHasi HacTporka cBsi3u llocie 3aKpbITh OKHO CBOMCTB KOMIIOHEHTA
Iporpamma#l.

3anycK npoekTa
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COXpaHI/ITL IMPOCKT € TIOMOIIBKO HMKOHKH E . Ha HHCprMeHTaHBHOﬁ IHaHCJIn BLI6paTb KOMaHy

U CKOMIIHIIUPOBATh TEM CaMbIM MPOCKT JUIS 3allyCKa B peaJlbHOM BpEMEHHU. B HaBHTaTope nmpoekTa
BbIZIEUTH Y3l RTM 1 pucynok 86.

HaguraTop npoekTa

Yo W2 BE ) RE & & »
@) Pecypcel [E Kananer
= 5
E_ﬁ. Lyemee %C Arpanfl:l
= mi RTM_1
! =1
[E K.aHane!

% et ouHuk T pryerHmg 2

& Ea B WAAMOTERM_KOMNOHEHTOE 3

i

CEEFE

¢

= Mporpatrattl:2

S

Pucynok 86 — HaBuratop npoexra

BriOpate HMKOHKY Ha WHCTPYMEHTAJIbHOW IIAHEIU W 3allyCTUTh PEKUM HCIIOTHEHUS.
s coctaBneHUs oT4eTa HEOOXOoAMMO B MeHIO Maiil BBINOJHUTH KOMaHIY
JIoOKyMeHTHPOBATH MPOEKT TosrydeHHbId *.html daitn Heobxoaumo pacnedarars.

KonTpoabHbIe BONpochl

1.SCADA cucrema TRACE MODE

2. Ipunnun pa6otsel Monutopa. Kanan TRACE MODE 6
3. O6ecneuenue paboTsl pacnpeneneHasix ACY

4. PesepBUpOBaHHUE

5. ABronioctpoenue

6. Maremarnyeckas 00pabOTKa JAHHbIX

7. ApXBHPOBaHUE KAHAJIOB y3/1a

8. ApXuBHMpOBaHHE KaHAJIOB POEKTA
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Jlaboparopnasi padora Ne3 Peanmzanmsi OXHOKOHTYPHOI 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 WHCTPYMEHTaJbHOM cucTeMbl B MeHio Ilporpamver WINDOWS wim

OBOMHBIM IeTukoM JIK MbIIM o UKOHKE E pabouero crona Windows pucyHok 87.
= HHrerpupoeaHHan cpega paapabGotks TRACE MODE 6 g@@

Faiin [poekt Bug DOkno Copaeka

R E-H O A 3|8

Pucynoxk 87— MHTterpupoBanHas cpena pa3padoTKu

[Tocne 3anmycka UCP B mento @aiin BeIOpath koMmauay Hacmpotiku UC...
B mosiBuUBIIEMCS OKHE BBIOpaTh Ypoeenv crodcHOCmu W HACTPOUTH KakK MOKa3aHO Ha PUCYHKE 88:

@ Hactpokiku

(& Npocran

© Crarazprren

BuammocTe cnoss

Cavpariirs ans MPE
WrwoH Pecypecs
{Ornaaka

KorsepTep us TRACE MODE 5

W atinaHe Aporpai
WatinoHel skparos
Wia6noHe! oT4ETOR:
WatnoHe eesan e B0

Basa kaHanos

OmkpeiBaTs WabaoH

Peaarrop apruvenas
Easossil pedarop
Pa

Penaxrop 50L

Papaktop nporpanivi

() KomnnercHem

© Hacrpansastin

Cucrema
Weraniku/ M prenHkI
Tononoris
TexHonoria

KHMud

EninnoTery

CTPOMTS KOGMRGEKY N0 TERHOROrHM

CoaRaTE GELEKT NP KANWPOEaHIM Ha GHBMaTEKM

)

T

Otmena

I

MpumetiTe

| [Brasenm no wiomarino

Pucynok 88 — Hactpoiixku UCP

3areM BbIOpaTh Omiadka v HACTPOUTH KaK IMOKa3aHO Ha pUCYHKE 89.
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@ Hactpoiinu rzl
uc
O6wwe

Yposens caosHocTH Wy v '! consce Bl Tracten B rracton Consaie
Eua s

Coxparute ana MPB WENOAB30BATE:
WWinuon

J1nA oTABAKM CASAUOLIME TINDE YZA0E

OTnagka (%) MNpogpaiinep © Noaaepsioli rpadHYeck iy 3kpaHos
Koreeprep us TRACE MODE &

() Npodaiinep Ges NOAGERKKH FRAPHIECKIK 3KDAHOE

Fenakrop aprymentos
Basosbi penakTop
PO

Pegarrop SOL

PeaarTop nparpand

[ [aToED I [ OreHa ] [ MpHrMEHMTE ] [SHaueHMsl M0 UMOA4EHHID

Pucynoxk 89 — Hactpoiiku UCP

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

3
HaxxatueM neBoi KJIaBUILIKM MBIIIN IO UKOHKE N WHCTPYMEHTAJIbHOM MaHeNIu CO31aJ1M HOBBIM
MIPOEKT IPU STOM B OTKPBIBIIEMCSI Ha SKpaHe auasiore pucyHok 90.

% HoeblH npoekT

MpocToi CTaHoapTHE  ForinekcHelRE

| Cosnare H OTreHa

Pucynox 90 — Bei6op Tuna npoekra

Bribepem Ilpoctoii ctunbs paspabortku. [locne naxkatust neBoit kmaBumu Meimu (JIK) Ha skpaHHOM
kHonke Co30amp, B 1eBOM OKHe HaBuratopa npoekTa MosiBUTCS I€PEBO MPOEKTA, C CO3/AaHHBIM Yy3JI0M
APM RTM_1. Ortkpoem y3en RTM_1 ngBoitHeiM menukoM JIK, mpu 3TOM, B NpaBoM OKHE
HaBuraropa mpoekra oTOOpasutcs coiepxumoe y3na — mycrtas rpynna Kanaabsl u oauH KaHan
ki1acca «Bp3oB» Jxkpan#l, npeaHasHadeHHBIH Ui oTOOpakeHuss Ha y3ne APM rpadudeckoro
JKpaHa pUCYHOK 91.

Haeuraro P NpoOEkTa

X oo BB g BE & E >

%‘I Pecypoel [E K.anans!

= 5

g E:
%: iy %C Jrpantl:l
B md ATM_T

EE K.aHane

E Mot ourmk i T pHERMHMEKR

B @ BuEaMomerM_KoMNoHeHToE

Crcrema BT _1
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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 MHCTpYMEHTaJIbHOH mMaHenu rpaduueckoro penakropa ukoHky 1D Kuomka - . C
HOMOIIBIO MBIIIM Pa3MECTUTh CEMb AJIEMEHTOB B I0JI€ HKpaHa KakK MOKa3aHO Ha pUCYHKe 92.

oext [paska Cepsuc Bun Orno Crpaeka

oo SR X (A K T A (R =N ONERN I BEEO L -F-=- 5

(2 Kanane

B apantt 1

“
Cucrevis.ATM_1 3rpantl:1 i 0

>

123,266 [Snap OFF

Pucynok 92 — I'padmueckuii sxpan

[TepeiitTn B pexxuM peIaKTHPOBAHHS HaKaTUEM 5 KHOIIKU, 3aTeM JABOWHBIM miemukom JIK BeI3BaTh
OKHO CBOMCTB mepBoro I'D pucyHok 93.

(o Krorica

= [k | & |

; CeolficTED ISHaquHe

|

| Aea cocToaHuA Falze

|

[|Mnocran Falze

| Terer K ogeekra

W prgpT kS Shell g2
|ueeT TorcTa |
|| 2anuekra

| HM=obpaxkeHue

|

M eTHHHEIR paztiep MzoSpakeH4A Falze

|

|| CrpBMTE NpM CTapTe Falze
||Moackaska

||BewiensHue & MFPE Falze

Pucynok 93 — ColicTBa rpadudyeckoro snemMeHra
B nmone Tekcr BBectn «K 00bekTa». OTKphITh OnaHk decTBUS B u (mpaBoii kHOMKOM MbIm) [1K

packpbitb MeHI0O CoObiTus Ilo HaxkaTtuio (mousePressed). BriOpaTte u3 chucka KOMaHIY
No6aButh Ilepenarb 3HaveHMe, PACKPHITh MEHIO HACTPOEK BHIOpAaHHOW KOMaHABI PUCYHOK 94.
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IEJ K.Honka

B &t

[ .EBDHCTBD [ -BHEHEHHE
|K.og gocTyna ]
§|:l:l|5bITHF|

- mousePrezsed

ot ek | Hogaeure MNepenarte sHaYEHWE

HNodaeure MNokasare,/ ckpeMe 3 NEFEHTEI
Hodaeure MNepekimy Ha 3kpaH

HNotaeute [NocnaTe KOrREHT 3QI4EA
Hodaeume MNocnare nogcrasky
Hodaeure Nocnate cTpoky

HNodaeuTe BeinoaHWTE

Pucynok 94 — Hactpolika Tuna nepenayu
B none Tun nepegaun (Send Type) BoiOpath u3 criucka BBecTn u nepeaarn
(Enter & Send) pucyHok 95.

CeoRicTEa ofbekTa

CeokcTE 3HadeHue
|Kog pocTyna u]
|Cofemma
=l mousePreszed
MoaTEep#aeHuE Falze
CurHan Falze
=l Nepegare sHaueHHe
Tun nepegaqu Mparaan v:
AHAuEHUE [Nparan
Fesynorar Beecti 1 nepenare
= HE-MIMK
CTOUHME, T
BoccTaHas HESTE SHaYeHUE | |4
# mouseReleazed Dodaewrs
JoBaBEHTE NPOLEHT WEa,
YrAHO#MMTE
FPazgenme

Pucynok 95 — Hactpolika Tumna nepenadu
JIK B one Pe3yabTaT BbI3BaTh TaOIMUYHBINA peAakTop apryMeHToB. B oTkpeiBmieMcst okHe CBOHCTBO

NPUBA3KH, HAXaB KHOMKY B 7 4a ero nanemn MHCTPYMEHTOB, CO3/1aTh BOCEMb apryMEHTOB 3KpaHa

7 BXOAHBIX U oauH BbIxogHOH. Bxomuoit (IN) mmm Beixomnoit (OUT) Oyzer aprymeHTt, BbIOupaeTcs
U3 HU3MAJAIONIEro MEHI0, MOsBIstoIIerocss npu asoiHoM Imenuke JIK mo tumy aprymeHra (pucyHoOk
96). IBoitabmM memukoM JIK BbIIenUTh UMS apryMeHTa U M3MEHUTh €ro, BBeAs C KiIaBHATypbl «Koby»
(3aBepiinTh BBOJ HaxartueM kiaBuiuu Enter). IloarBepauTh cBA3b € 3THUM apryMEHTOM Ha)kKaTHEM
KHONKH 1'0TOBO AHanoruyHbIM 00pa30M HACTPOUTH BCE OCTAIbHBIE apTyMEHTHI.
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[ Coojicraa MPHBEARIHH

- || EE oo BB A& 000000 sk

| Wraa | Tun | THN AaHHEIR | 3HAYEHME N0 YrADAYEHWID | Mpueaska | Fnaru | Fpgnné--]-én.MSMEDEHuq K.oMMEHT 3P
¥ib [REREAL

Tab [a¥REAL

Tau [R#)REAL

Kr Re]REAL

Ti RH]REAL

Td [R#REAL

Zad pigliN RE]REAL

Wihod ghgOUT REJREAL

[ FoToeo ][ OrreHa H Oreasare I

Pucynok 96 — Co3ganue apryMeHTOB SKpaHa
[Tocne npuBsizku okHO CBOMCTBA 0O0BEKTA BHITIISAIUT CIASAYIOIIMM 00pa3oM pUCyHOK 97.

HCTEa offbekTa

KHDI‘IKa
= B | @

CeoficTED : 3HaueHUE
Kaa aceTyna o
Cofemua

= mousePressed

MNoareep:koeHHE Falze
Curtan Falze

= MNepegate sHaYeHWE

Tun nepegayX EBecTd W Nnepenate
3HayeH1e

Pesynerar kob

McToMH K

BoccTaHasnMears sHaveHve False
# mouzeR eleased

Pucynox 97 — OxoH4aTenbHbIH BUJ] OKHA CBOMCTB Irpa)uuecKoro J1eMeHTa

Zad.
AHanoruuHeiM 00pa3oM HACTPOUTH ocTaibHbIe KHOMKH Tob, Tau, Kr, Ti, Td,

st oTOOpaXKeHUsI YHCIOBOTO 3HAYCHHS BXOJHBIX apryMEHTOB CO3/aJuM U
pa3mecTtum ceMb 11D Kk [I0Ka3aHO Ha pUCYHKE 98.

ABC
Hns storo aktuBupoBaB [ Haxatuem JIK, pucyem oOmactu BbIBOJA TUHAMHUYECKOTO TEKCTA,
3a/1aBasl JEBbIM BEPXHUN U MPaBbIil HYKHUHN yriibl mienukom JIK.
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ai oext Mpaska Cepewc Bun Okno Crpasca

oo SR x (A RITA[R]  wNONBEEe 0 gBE QL -5 -5
RB-EQ A4 8 v--
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e oekra X i‘ﬂ Fnganil | od
-X oo RE ) RE B E >

& Pecipeni 2 Kanam
= S Cucrema

?‘ %: Fpanti1il

= ud RTM1

MR SaNasAEEaH (e
= Kananel

B Weraurkn/TIpHerHacH SAIAHAE Tk

¥ G Bubmaorex_ormonerros

Cucrena ATH_1.3npanttl:1 1€ 5

658, 552 [Snap OFF

Pucynok 98 — Co3nanne rpaduueckux 3JeMEHTOB

[Tocne 3TOr0 HEOOXOIUMO MEPEKIIOUUTHCS B PEXKUM PEIAKTHPOBaHUS akTuBanued D ks . JIBoiHBIM
miesikoMm JIK Ha ctpoke TekcT BbI3BaTh MeHI0O Bua MHIAMKAIUM PUCYHOK 99;

CeolicTEa offeekTa

e Tecr
EREAAED
i CeoiicTEn | 3HaueHHe
| KoHryp
Sanueka | ]
WpmdT M5 Shell Dig.8
BripagHueaHm1e Mo ueHTpy
L= LTEKET?
| Bug vHauk a9 Her auHarvzawmm
luser rexers =
||CKpBME NP cTapTe Falze
|| Noncraska
|
||BenensHue & MPB Falze

EDCHDBH&Q MNPYEASKES [ ]

Pucynok 99 — Hacrpoiika naauKanum

B okne «CgoiictBa 00BekTa», ABoiHbIM miemdkoMm JIK mo cBoiictBy Teker pasBepHyTh ero. B
MOSIBUBLIEMCSI TOANYHKTe BuA MHAMKaNMM MIENKHYB M0 3HadeHHio HeT quHaMmu3zaumm BbIOpaTh €ro
tun 3Havyenue (pucyHok 100).
HeT gMHarHsaLHMY
3HauEHUE
Arg = FoHcT.
Arg == KoHoT.
Arg & FoHeT.
Argin Range

Pucynok 100 — BriGop Timna nuHamMu3anuu
B oTkprIBIIEMCS MEHIO HACTPONKHM IMapaMeTpoB AMHAMHU3AUU pucyHok 101.
Tekct {TEKCT?
= B, MHAMEALIK 3HaueHMHe
MNpuEASKa

= Poprar G enenc

Gererc %0

Pucynox 101 — Oxno npuBsizku Beiopats cBoiictBo IIpuBsizka u cBsizath ¢ Kob.

JlonoaHUM CO3/1aHHBIN 3KpaH HOBBIM D i1 COBMECTHOrO MPOCMOTpa M3MEHEHUM 3HAYEHWI KaHaJlOB
y37a BO BPEMEHHU U OTCIEKHBAHUU MPEIbICTOPUU — TPEHIOM.

Ha »skpana pasmectum I'D Tpena nns BeiBoga 3HaueHuid Zad u Vihod pucynok 102. OcHoOBHbIE

m 15
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Lo
coiictBa ['D ocraBuM 3amaHHBIMH 1O yMmomuanuto. Ilepeiimem Bo Bkmaaky = wu, Beigenus JIK

ctpoky Kpussbie, ¢ nomompro [1IK
CO3Ja1M JB€ HOBbIE KpHBbIe. HacTpouM MX NMpUBSA3KK K apryMeHTaM, TOJILHHY U
[IBET JIUHUU:

Pain [poskr [packa Ceppwc B Do Crpaeka
oo SRR VAR H AR eV ONERE e 0SB E
RB-H @ A%k 8:%-E-
e B[ S|
X oo BB RE M E >

) Pecypci E Ko irarets K perunaropa <reKen
=S Cucreraa
?‘ @: Er T oekra trerem Bpetia HT2rpHROEaHHA srerery
B ud ATM_1
Bpena sanasabEaHA <resoT Bperta A9 @EPEHLPORaHHA <TKer>
[ Kavane:
B, VerouinTIpnemricy <TeKET>

¥ %y Bubmoreru_xomnorertos

\3$ Ll

| 3rauere |

Cucrema ATM_1 Sxparttl 1 i ] s

Pucynok 102 — Pa3memenue tpenaa
JBorinbM memukoMm JIK mbimu B moje TpeHaa oTkpbiBaeM okHO CBoiicTBa TpeHAa W NEPEeXOoauM Ha
Bkianky Kpusble. Haxumas [1IK mpimm B mone kpuBbie 3amaeM aBe kpuBbie Zad u Vihod, a B moine
MIPUBS3KA MPUBSI3BIBAEM CO37aHHBIC KPUBBIE K 3aJaHUIO U BBIXOIYy KaK IMOKa3aHo Ha pucyHke 103.
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Pucynok 103 — CpoiicTBa TpeHaa
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MpuBA3Ka aprymeHTa 3KpaHa K KaHany

Coznpaaum no aprymentam Kob, Tob, Tau, Kr, Ti, Td, Zad, Vihod, ma6nona skpana HOBbIE KaHAIIbI U
oTpenaktupyeM ux npusssky. B cmoe Cucrema otkpeiTh y3en RTM 1. C nomomsto 1K BbI3BaTH
KOHTEKCTHOE MEHIO CBOICTBa KOMIIOHeHTa Dkpan#l u BeiOpath komanay CBoiicTBa pucyHok 104.
Bribpars Bkianky Aprymentsl, JIK, mpu HaxkaTo# kinaBumie Cntrl, Berienuts aprymentsl Kob, Tob, Tau,

Kr, Ti, Td, Zad, Vihod 1 ¢ mOMOIIBI0 HKOHKH CO3JaTh HOBBIE KaHAEI.

Pucynok 104 — OkHO CBOICTB 3KpaHa
B pesynbrate, B y3ne RTM_1, OyayT aBTONOCTPOEHBI CIEAYIOINE KaHAIbl PUCYHOK

105.

Mrpoprianna + naru AprymeHTel ATPUEYTEI
|| == == | B | s b vl e g
| Kram Twn | Tun aaHHe:: ZHIYEHME M0 YMA0AHIHHD MNpreaska P naru Mpunna
kob pdoitd il W Pasnoros shadeie [Lucrerma b .11
| Tob pdalM W Tob Peanchoe shaueriie [CucTera HTM_1]
| Tau elalM W TauPeansHos sHausHrs [Cuctera RTH_1]
Er edkalM ®_ K1 Feanchoe shauere [Cucrera RTH_1)
Ti whalM @ TiFeanchoe snaustme [CuctemaRTM_1]
Td el B Td:PeancHoe sHaueHue [Cuctema ATM_1]
Zad el ®_Zod Peancroe sHaushie [Cucrera RTHM_1]
|wihod = 0UT [REREAL @ ihod:Broanoe sHaverme [Crctera RTH_1)
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Pucynoxk 105 — ABTONOCTpOEHBI KaHaJIbI
Co3paHue nporpammbl Ha A3biKe TexHo FBD
s cosganus FBD-niporpaMMbl U NMOAKIIIOYEHUS €€ K IIPOEKTY HYKHO BBIIIOJIHUTH CIIEIYIOLIUE
olepanuu:
— pasMecTUTh HEOoOXOoJuMble (YHKIMOHAJIbHBIE ONOKM B pabouyem mnoine FBD-
penaxkropa;
— COEJIMHUTH HY’KHbIE BXO/Ibl U BBIXO/bI OJI0KOB, 00pPa30BaB €AMHYIO JUarpaMmy;
— 3aJaTh apIyMEHTBI, ICPEMEHHBIC U KOHCTAHTHI IPOTPaMMBI;
— NpUBA3aTh BXOJBI/BbIX0Jbl FBD-muarpamMmsl K apryMeHTaMm, IHE€pEeMEHHbIM U
KOHCTAaHTaM IIPOrPaMMBbl;
— CKOMITHJINPOBATh IIpOrpammy
CozpmaauM mporpammy, Kotopas OyAeT pealu30BbIBATH OJHOKOHTYPHYIO CHCTEMY aBTOMAaTHYECKOTO
perynupoBanus. nsa storo IIK no y3ny RTM_1 BbI3BaTh KOHTEKCTHOE MEHIO BbIOpPaTh MOIMEHIO
«Co3narb komnoHeHT U BeIOpaTh JIK B Hem kommnoneHnT [Iporpamma pucynok 106.

|ﬁ Coz0aTE KOMNOHEHT 2 |E| Akpan
¥& Cosaate rpynny 3 . e
A CoxpaniTe yzen gna MPE % DokyreHt
F_'-:{- 3arpysuTe garn MPE Cease_c_CHEO

Pucynoxk 106 — Co3znanue komrnonenta [Iporpamma

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

S

CTpykTypa nporpatdel

I'I porpardraatt

£ @.ﬁ.prgmemm
@ﬂDKaanbIE NEpetieHHES
@Fnuﬁaanble NepereHHEIE
@q:":]HKLI.HH
@ETFI';IKTHFII:-I
@BHELIJHHE GUEMOTEK M

Pucynok 107 — PenaktupoBanue aprymeHToB [IporpamMmbl

Boinenenuem JIK B nepee mabimona Ilporpamma#l cTpoku AprymMeHTBI BbI3BATh TaOJIMYHBIN
pEeaKTOp apryMEHTOB HMKOHKOM By CO3/1aTh B PEIAKTOPE APTyMEHTOB CIIEAYIOIINE apryMEHThI
nporpammel Kob, Tob, Tau, Kr, Ti, Td, Zad,. [Ipu stom aprymentsr Kob, Tob, Tau, Kr, Ti, Td, Zad

noipkabl ObITh THHA IN, a Vihod — OUT pucynoxk 108.

X M EZ o RB M

]i']’.m‘.F: | Trmx THII TaHHEx | SHaYeHMe II0  JHOITH SERE

Kb plaIv  [E¥jREAL
Tob gbaIN  [REREAL
[Tau phaIV  [R¥]REAL
Kz phaTH  [R¥]REAL
Ti eI [RH)REAL
|Td pha  [R¥]REAL
|zad pgI¥  [R¥REAL
%T.rih-:-d gg0UT  [RR]REAL

Pucynok 108 — AprymMeHTbI IporpaMmsl

[lenknys JIK B gepeBe mabnona ctpoky IIporpamma#l u B oTKpbIBIIEMCs nuanore Beibop si3pika
BbIOpaTh 361Kk FBD pucyHnok 109.

-] Boi6op Aanika [NporpassvuposaHma @

BiSepuTe ASEIK NPOrPaMMUPOEHHA BYHILMM:

() ST nporpamra

() 5FC amarpana

() LD guarparara

(O IL nparparara

[ Crnpaexa J [ MpuHaTe H OTreHa ]

Pucynok 109 — BeiGop si3bIka porpaMMHUpOBaHUs

Ilo wnHaxaturo »>kpaHHOM KHONKU IIpMHATBL B OTKpBIBIIEMCS OKHE peENakTopa IporpaMMm ¢
OOBSBICHHBIMU TEPEMEHHBIMH CO37aTh MPOrpaMMy B COOTBETCTBMM ¢ 3ajaHueM. Jlns BbiOopa
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nanutpel FBD 6mokoB HeoO6xoxumo JIK MbIIM HakaTh Ha KHOIKY :@ [I0CJI€ YEro IMOSBUTCS OKHO
BeiOOpa FBD 6GmnokoB pucynok 110. Ilpu pa3pabotku mporpammbl BepxHue Bxoawsl FBD 0mokoB He
UCTIONIB3YIOTCA  T.K. OHHM T[peJHasHaueHbl s W3MEHEHHs T[opsjaKa Iepecuera OJIOKOB, a
MH(QOPMALMOHHBIMU BXOJIaMH, SIBJISIFOTCS BXO/bI HAUMHAsS CO BTOPOTO.

T

MHEEPCHA YETRIpEN Noruyeckoe Norkyeckoe
ANEMEHTOE YrAHOKEHHE YMHDHKEHME
YETLIDEX
A AEMEHTOE
—ally =l
Noruyeckoe Noruyeckoe
CADKEHHE CADHMEHHE YETRIDER

INEMEHTOE

[ NMoruyeckue P yHELAM MaofuToebie F yHKLHKM ApHPrETUHECKHE P UHKLHIA TpuroHater ¥

Pucynok 110 — [Tanurpa FBD 61oxoB

Jns co3maHusi CHCTEMBI YIpaBIICHHs BbIOEpEM clenyrolue ONOoKu: W3 pasnena Apugpmemuueckue
@ynxyuu FBD 640k Beiuntanue (X-Y); u3 paznena Peeyruposanue FBD 610k monens o0nwekra (OBJ)
u 3seHo PID (PID). [locne pa3memieHusi Bcex OJOKOB mporpaMma OyJeT BBITJISIAETh CIETYOININM
o0pazom pucyHok 111.

X i PID: H QB

Tad X0 TP NP

: Y e LK :

28:1 KD el AT e} Wihod

: : ! Kl N '
—fmax | —sns
—hn 0:E

1:0
Kr

Td
Ti
Hab
Toh

Pucynok 111 — I[Iporpamma peanuzaiuu CUCTEMBbI YIIPABICHUS

C noMoIpl0 HKOHKU Ha HHCTPYMEHTAJIbHOM MaHeNIu peAakTopa WIH
«ropsiuedt  kiaBuei» F7 ckomMnuiaupoBaTh mnporpamMmy M yOEAWThCS B YCHEIIHOW KOMIWJISLMU B

o =
okHe Brixon (Output), BbI3bBIBACMOI'0 U3 MHCTPYMCHTAJIbHON ITAHCIIH C IOMOIIBKO MKOHKH . PUCYHOK
112.



52

TRACE MODE Script Compiler +1.0

Mporpararatt.tme compiled successiully

F.amnmaALMA Otnagka

Pucynok 112 — Pe3ynbTar ycnenmHoi KOMOWISLIMKA TPOTrPaMMBbI
3.3.4 Tlpuss3ka apryMeHTOB NPOrPaAMMBbI
BbinonHuM npuBSA3Ky apryMEeHTOB MPOrpaMMbl K aTpuOyTaM KaHaioB. BbI3BaTh CBOMCTBa KOMITIOHEHTa
IIporpamma#1 yepe3 KOHTEKCTHOE MEHIO. BbIOpaTh BKIIaAKy APryMeHTHI.
JlBoiinpIM miemukoM B mose IlpuBsizka aprymeHTa mporpammbl Y BbI3BATh OKHO HACTPOHKH CBSI3H,
BHIOpaTh B JIEBOM OKHE KaHan kiacca «Bpi3oB» Jkpan#l, a B mpaBoM OKHE BBIOpaTh BKIIAAKY

ApryMeHTHl U yka3aTb B Heil aprymeHT Vihod u xHomkoi IlpuBsi3ka mOATBEpIUTH CBSA3b PUCYHOK
113.

& Eff CucTema 5 ATpuﬁgTbl | Aprgmemm |
wd FTHM_1 |r'1MF| l | TunaadHsx | 3raueHue no yvon ﬁl
Kob BHREAL
EE K.aHane S FIE.t’-‘«L
€ 3epanttl:1 Tau RE|REAL
K ng|REAL
K.ahb
Ot i REREAL
€ Tob Td REREAL
. Zad oM [BEJREAL
au ;
Vihod e OUT BE]REAL =
.F Kr M
i - ¥| [ | B
| ATPHOYTEIASPrYHEHT I | Tun arpytyTa
IHDHBHSETb KaHanJ ['IpHBﬂsaTb aprgmer—r] ’ MpHeAzka l E OrrieHa ;

Pucynok 113 — CBs13b BBIXOAHBIX apTyMEHTOB

Ananormgao B mosne [IpuBsi3ka mpuBS3aTh apryMEHTHI MPOTpaMMbl K arpuOyTamM KaHAJIOB —
aprymentsl Kob, Tob, Tau, Kr, Ti, Td, Zad x peanbHoMy 3HaueHuto kanaiaoB Kob, Tob, Tau, Kr, Ti,
Td, Zad pucynoxk 114.
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Pucynok 114 — CBsi3p apryMeHTOB IIpOrpaMMBbI ¢ apryMeHTaMu 9KpaHa B pesynbrate, Oynem umeTh
pucyHok 115.

x Hi—cﬁ:opmaqu _¢'naru ApryreHTEl iATpHﬁgTbl
T[22 22 [ o [ B | ) &8 v g &

Twn mTun AAHHBIR [ 3HAYSHWE N0 YMOT4EHMID Mpueaszka “CPnaru

,—A_,ﬂIN i:‘.’:'o RE&L ‘F K.ob:PeaneHoe sHaueHue [Cuctema RTM 1)

1IN [REIREAL Tob:PeansHoe sHaveHue [Cuctema RTHM_1)

]

pdalM E{;‘]HEAL .,: Tau.PeantHoe sHavenme [Cuctera RTM_1)

pdalM i_gl;‘:]HEAL .F KrPeantHoe sHaveHWe [CucTeraa. RTH_1)

pdaglM @HE.&L .F Ti:PeaneHoe sHaueHue [Cuctera BT _1]

pdalM @HEAL .F Td:PeaneHoe aHavenue [Cuctera BT 1)

pdalM E{;‘jHEAL .,:Zad:F'eaanoe sHaveHue [Crerema RTHM_1)
kpar_1_1_Vihod gy DUT [RE]REAL ®_3kpartt1:1:Vikod (Cuctema RTM_1]

Pucynok 115 — OxkonuarenbHasi HaCTpoka cBsi3u [locie 3akpbITh OKHO CBOMCTB KOMITOHEHTA
IIporpamma#1.

3anycK npoekra

CoxpaHuTh MPOEKT C MOMOIIBI MKOHKU IH. Ha uHCcTpyMeHTanbHOM naHenu BBIOpaTb KOMaHIY
(coxpanutp nns MPB) u ckomMnuinupoBath TeM caMbIM MPOEKT JUIsl 3allyCcKka B PeaJbHOM BpeMeHH. B
HaBHUraTope npoekrta BolaeauTh y3ean RTM 1 pucynok 116.

Hagurarop npoekta
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Pucynok 116 — HaBuratop npoekra
Br16paTh HKOHKY Ha MHCTPYMEHTAJIbHOM MaHEeIN U 3allyCTUTh ni odaiinep.

B pexxume HCTOTHEHUS 3aIyCTUTh IPOrPaMMy C IIOMOIIBI0 HKOHKH
Jns coctaBneHus oT4eTa HEOOXOAMMO B MeHI0 Maiiil BBHINOIHUTH KOMaHIY
JIOKYMEHTHPOBATH NMPOEKT NMoTy4YeHHbIH *.html ¢aitn HeoOX0aMMOo pacreyaraTh.
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KonTpoabHbIe Bonpochl

[Tpunmun pabotel Mmonutopa. Kanamn TRACE MODE 6
Ob6ecnieuenue padboThl pacnpeaeneHapx ACY
PesepBupoBanue

ABTONOCTpPOEHME

MaremaTrueckas 00paboTKa TaHHBIX

ApXMBUPOBaHHUE KAHAIOB y3JI1a

ApXMBUPOBaHHE KaHAIOB IPOEKTA

OT4eTr TpEBOT U reHeparys COOOIICHHI

I'paduueckuii untepdeiic onepatopa
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JlabopaTopunas padora Ne4 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
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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:

r— Moaudukatop C o0003Ha4yaeT, YTO MHCTPYKIMS BBIMOIHSIETCS B TOM CIydyae, €Clid pe3yJsbTaT
IIPEbIYIIEN ONepalii CPAaBHEHUS UICTUHEH;

r— Moau¢ukarop X 0003HaYAET, YTO UHCTPYKIIHS BBINOJIHAETCS B TOM ciydae, eciu result = TRUE.

Omnepatopsl 00MeHA ¢ AKKYMYJISITOPOM

B tabaune 1 npeacTaBiaeHsl onepaTtopsl 0OMEHa C aKKYMYJISITOPOM.

Tabnumna 1
CunTakcuc JonycTtumbli JleiicTBue
MoaubuKaToOp
LD operand N result := operand
ST operand N operand := result
3nak ":=" B Tabnuie 1 o003HavaeT onepauio NprUCcBauBaHuUs.

B kauectBe omepaHma MOKET HCIIOJNB30BAaThCS YUCICHHAs WiM OyjeBa repeMeHHas. B kauectBe
onepanzaa oneparopa LD MokeT HCIIOIb30BaTHCS YUCIIO.

OTinyHOE OT HyJIs 3HaUeHHe akKymyJssiTopa uHrepnperupyercs kak TRUE, nyneBoe — kak FALSE,
MO3TOMY 3HAU€HHE AaKKyMyJsITopa MOKET ObIThb TNPUCBOEHO KaK 4YHCIEHHOM, 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 ONIEPaTOPBHI.

Tabauua 2
CuHTakcuc Jonmyctumbli [encTBue
Moaudukarop
S operand operand = TRUE (cm.
MIPUMEYAHHE)
R operand operand = FALSE (cm.
MIPUMEYAHHE)
AND operandl N result ;= operandl := operandl AND
operand2 operand2
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Cunrakcuc JonmycTtumblii [erictBue
MoaubuKaTop
OR  operandl N result := operandl := operandl OR
operand2 operand2
XOR operandl N result := operandl := operandl XOR
operand?2 operand2

ITpumeuanue. OnepaTop BBINOJIHAETCS TOJIBKO TOraa, koraa result = TRUE.

B kaudecTBe omepaH0B MOTYT HCIIOJIb30BaThCs OyJieBbl IlepeMeHHble. BTOpBIM omepaHaoM MOXKET
ObITh YMCIIO (HO HE 4YMCJIECHHAs MEepeMEeHHas), KOTOpOe HHTEPIPETUPYETCs CIEAYIOUIMM 00pa3oM: He
paBuo 0 — TRUE; paBno 0 — FALSE.

Beinonnenue oneparopoB R 1 S He H3MeEHsAET 3HaUEHMS AKKyMYJIATOpa.

Mpumep

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 //IVNAR _002:=TRUE

R VAR 002 //VAR _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 /lresult:=VAR_002:=TRUE

Apudmernuyeckue oneparopsl Texno IL

B taGnune 3 npeacrasieHsl apudMeTUUECKHE ONEepaTOPHI.

Tabauna 3
CuHTaKCcHC JleicTBue
ADD operandl operand2 result := operandl := operand] + operand2
SUB operand]1 operand2 result := operand] := operandl — operand2
MUL operand1 operand2 result := operandl := operand] * operand2
DIV operand]1 operand2 result := operand] := operandl : operand2

B kauecTBe omnepaHJ0B MCHONB3YIOTCS YHCICHHBIE TEPEeMEHHBbIE, B KayeCTBE BTOPOTO OMEpaH/a
MOXET HCIOIb30BAThCS YUCIIO.

Apudmerndeckre onepaTopsl He JOITyCKAIOT UCTIOIB30BaHUS MOAU(DHUKATOPOB.

Mpumep

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

Oneparopsl cpaBHenns Texno IL
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B Tabauie 4 nmpeacraBieHbl OnepaTopbl CPaBHEHMUS.

Tab6mumna 4

CuHTaKcHuc JeicTBue

GT operandl operand2 result := TRUE, ecnu operand1 > operand2

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

EQ operand]1 operand2 result := TRUE, ecim operand] == operand2

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

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

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

B xauectBe OIICpaHaO0B MCIIOJIB3YIOTCA YHUCIICHHBIC TNCPCMCHHBIC, B KAaUCCTBC BTOPOI'O OIICpaHIa

MOXKCT MCIIOJIB30BaATbCA YUCIIO.

Omneparopsl cpaBHEHUS HE JIOMYCKAIOT UCIIOJIb30BAHUS MOAU(DHKATOPOB.
Oneparopsl cpaBHEHUsI, Kak npasuiio, npeamectBytoT oneparopam JMPC, CALC u RETC. Eciu

pe3yibTaT CpaBHEHMS JIOKEH, MHCTPYKUMU CpPaBHEHHS HE HU3MEHSIOT 3HAYEHHUs aKKyMyJaTopa, a
nocienytomuii oneparop JMPC, CALC wiu RETC urnopupyercs (naxe eciu result = TRUE).

IIpumep

VAR VAR 000 : INT :=20; END VAR

VAR VAR 001 : INT :=30; END_ VAR

VAR VAR 002 : BOOL; END VAR

LD 1 //result ;== TRUE

GT VAR 000 VAR 001 //pe3ynbrat cpaBHEHHUS JIOXKEH,
/ITx. (20<30), aKKyMyJISTOP COXpPaHSET CBOE

//3nauenue (TRUE)

RETC //RETC urHopupyertcst

LD VAR 002 //result := FALSE

LT VAR 000 VAR 001 //pe3ynbTar CpaBHEHHS] HICTHHEH
//result :== TRUE

CALC fff(VAR 000) //Bb130B (pyHKIIHH TPOU30HIET

Omneparopsl nepexoaa u Bbi3oBa pynkuuu Texno 1L

B tabnune 5 mpencraBieHbl onepaTopbl NEpexo/ia U BbI30Ba (QYHKIUU.

Tabmuna 5
CuHTakcHuc Jlonmyctumblii JleiicTBue
MOTUPHUKATOP

JMP ums_metku C X repexozn K CTpOKE c
YKa3aHHOW METKOU

CAL C X BBI30B byHKIHH W

umsi_pyskmuu(vall, ... valN) ¢dhyHKIIMH-010Ka

RET C X BBIXOJ u3 [IPOTrPaMMBl,

dbyHKIMY Wi GyHKIUH-0I0Ka

Oneparopsl mepexojia BBIMOJHSIOTCS, €CJIM CTpPOKa C yKa3aHHOW METKOW HAaXOOUTCA B TOM Ke

IIPOrPaMMHOM KOMIIOHEHTE.

CAL u CALL sBast0TCS paBHO3HAYHBIMU OTepaTopaMu. B KpyribIX cKoOKax dYepe3 3arsTyro

YKa3bIBAIOTCS 3HAUEHUS, NepeaBaeMble B QyHKIMI0. Mexay uMeHeM (pyHKIMH U KPYTJIBIMH CKOOKaMH
npoOen HeoOsi3aTeneH. Yucno mepenaBaeMbiX B (YHKIMIO 3HAYCHWHA JODKHO OBITH PaBHO YHCITY
apryMEHTOB, 3a/IaHHBIX JUIA 3TOH (QYHKIIUH.

[Tpu Bemonnenun oneparopa RET u ero paznoBugHocTe# GyHKIIMS BO3BpaIlaeT 3HaueHue result.
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Omnpenenensl cienyromue MOAU(UKAUN TaHHBIX OTIePaTOPOB:

JMP, CAL, RET — COOTBETCTBEHHO orepaTop 0e3yCJIOBHOTO Tepexoia, 0€3yCIIOBHOTO BBI30BA U
0€3yCIOBHOTO BBIXO/IA.

JMPX, CALX, RETX — COOTBETCTBEHHO ONEPATOP YCIOBHOIO MEPEXO0]A, YCIOBHOI'O BBI30BA H
YCIOBHOTO BBIX0OAa. HCTpyKLUS, coeprkalas J000i nX 3THX ONEpaTOpPOB, BHIOIHAETCS TOJIBKO TOT/IA,
korzaa result=TRUE, B npoTBHOM ciTy4ae HTHOpPHUPYETCS.

JMPC, CALC, RETC — cOoOTBETCTBEHHO OIEPATOpP YCIOBHOI'O NEPEX0]A, YCIOBHOIO BBI30BA U
YCIIOBHOTO BBIXOJa. OTHU OMNEPATOpbl CIEIYIOT HENOCPEJACTBEHHO 3a OIEpaTopoM CpaBHEHHS.
WHcTpyKkuus, coaepxanias J1Io00H UX 3TUX ONEpaTOpOB, BBHIMOJIHAETCS TOJIBKO TOT/IA, KOTAAa pe3ysbTar
MpeblyIIel onepaui CpaBHEHUS! UCTUHEH, B IPOTUBHOM CIIy4ae UTHOPUPYETCS.

OmnpenesieHue nepeMeHHbIX 1 KOHCTAHT

Bun koHCTaHTHI WM mepeMeHHOU (TiiobanbHasi, JIOKaldbHas) 3a/aeTCs OMEepaTOpOM, C TMOMOIIBIO
KOTOpPOTO JaHHas TIepeMeHHas (KoHcTaHTa) ompejaensercs. CHHTaKCUC OMNEepaTOpOB ONpeiesieHus
MEPEMEHHBIX Mpe/InoiaraeT 00s3aTebHOE YKa3aHUe TUTIA TaHHBIX:

//oTipeieNieHne JTIOKaIbHOM CTPOKOBOM

//mepemeHHON my Var

VAR myVar: STRING; END VAR

Tun naHHBIX ompenenser pasmep BbyaensemMod mnamsatu. [lnsg ykazanus tuna B Texnmo ST
oTpezieNieHbl CeIyIOIIe KIII0UEBhIe ClI0Ba (B KPYTJIbIX CKOOKAaX yKa3aHO COOTBETCTBUE THMY AaHHBIX C):

BOOL (bool) — 6yneBo 3naueHue pazmMepHocThio 1 6aiT (true (1) wnu false (0));

SINT (__int8) — iemoe co 3Hakom pasmepHocThio 1 OaiT (-128 ... 127);

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

INT (short) — niesoe co 3HakoM pa3zmepHOCThIO 2 Oaiita (-32768 ... 32767);

UINT (unsigned short) — nieioe 6e3 3Haka pazmepHocThio 2 Oaiita (0 ... 65535);

DINT (long) — nienoe co 3uakoM (4 Gaiita) (-2147483648 ... 2147483647);

UDINT (unsigned long) — nienoe 6e3 3Haka (4 6aiita) (0 ... 4294967295);

TIME, DATE, TIME OF DAY, DATE AND TIME - cootrBerctBytor DINT. 3HaucHwms
MEPEMEHHBIX ATHX THIIOB 33/Ial0TCSI aHAJIOTMYHO COOTBETCTBYIOIINM BPEMEHHBIM KOHCTaHTaM;

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

LREAL (double) — BemectBeHHoe uyucio (8  0OadT) (MakcuMajabHOE  3HAUYCHHUE
1.7976931348623158¢+308);

STRING (char []) — 256 cumBoiioB B koaupoke UTF-8 (512 6Gaiir);

HANDLE — cnenudajibHbI THI, UCHOJIB3YEMbIA ISl XpAHEHUSI BHEIIHUX JAHHBIX B BUJE YHCIIA,
UMeEeT pa3MepHOCTh 4 OaiiTa, HE MOXXET OBITh HCTOJB30BAaH B apU(PMETUYECKUX, JIOTUYECKUX U T.II.
orepanusx.

Kpome yka3aHHBIX THIOB, MEPEMEHHONH MOXKET OBITh MPUCBOCH CTPYKTYPHBIN THII, CO3JIaHHBIN
moJib30BaresieM. Takas epeMeHHas SBIISETCS KOHKPETHBIM 00BEKTOM YKa3aHHOTO THIIA.

[Tpu onpeneneHny MEPEeMEeHHON MOXKET OBITh 33JJaHO €€ 3HAUCHHE:

VAR i: INT:=0; END_VAR

Ecnu npu onpenenennu nepeMeHHON ee 3HauUeHUE He 3a/1aHO0, TO ITOW MepeMEHHON M0 YMOTYaHHIO
IpHUcBaMBaeTcs cieayollee HadyallbHOE 3HAUeHHUE:

— yncnoBas nepemeHHas — 0;

—nepemenHas tuna BOOL — FALSE;

—nepeMenHas tuna STRING — nycras cTpoka;

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

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

[Tpu onpeneneHUH KOHCTAHTHI 3aJJaHNE €€ 3HAYCHUS 0053aTeIIFHO:

VAR CONSTANT myConst: INT:=13; END VAR

B oTimame ot mepeMeHHOM, 3HAYCHHE KOHCTAHTHI B IPOrpaMMe H3MEHSTh HEIb3sl.
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Oco0eHHOCTH TPUCBOCHUS 3HAYCHHI NepeMeHHbIM

IIpu npucBoenun 3HaueHuss mnepemeHHod Tuna TYPEI mnepemennoit tuna TYPE2 HyxHO
YYUTBIBATH CIEAYIOLIEE:

r TPUCBOCHUE KOPPEKTHO TOJBKO B TOM ciyuyae, eciau Tun TYPE?2 3akmiodaer B cebe Bce uucna
tuna TYPEL:

VAR a: REAL :=-1564.343; END VAR

VAR b: USINT :=50; END VAR

a =b; //KoppeKkTHas onepauus

b =a; //HekoppekTHas oneparus

r TPUCBOCHUE KOPPEKTHO, eciu oauH u3 TunoB — BOOL, a npyroit — mro00if yucCieHHBIH.
Jlornueckoe 3nauenne TRUE coorBerctByer enunuiie, FALSE — nymto; Hyns coorBercTtByeT FALSE,
1r060e HeHyJIeBOe 3HaUeHUe, B TOM YHCIIe oTpHLaTesbHoe, coorBeTcTByeT TRUE:

VAR a: BOOL; END VAR

VAR b: SINT :=-50; END VAR

a =b; //a=TRUE, xoppekTHas onepauus

b =a; //b =1, KoppeKkTHas onepauus

OmnepaTtopsl

Omnpenenexsl cieayoue oneparopsl, oopasyromue npeypioxennus Texno ST:

return

if

case

while

repeat

for

break

exit

continue

onepaTopsbl onpeaeaeHUs epeMeHHbIX

onepaTop MHACKCHPOBAHHUS 3JICMEHTOB MaCCHBA

goto

Omnepatop return

OnpeneneHsl 2 BapuaHTa 3aJjaHus TaHHOTO OIlepaTopa:

return {BbIpaskeHune}

Heiictue: Boixoq u3 pyHkuu Texno ST. 3HaueHueM GyHKIUY SIBISIETCS 3HAYCHUE {BBIPAKECHMUS | ;

return

HeiictBue: BbIxoa u3 ¢pyHkun-01o0ka Texno ST.

IIpumep

RETURN (2 + ARG _000 ** 2);

Omneparop if-then-else

JlaHHBIN onepaTop HAYMHAETCS ¢ KJIIFOYEBOro cioBa if M 3akaHuMBaeTCs KIIFOUYEeBBbIM ciIoBOM end_if.
Omnpenenensl 3 BapyuaHTa 3aJJaHUs JaHHOTO OllepaTopa:

Bapmuanr 1

if {BbIpa:kenue} then {nmocienoBarenbHOCTH Npenno:xkenunii} end_if

JleiicTBue: ecnu {BbIpaK€HHE} HCTHUHHO, BBIMOJHIETCS {IOCIEI0BATEIbHOCTh MPEIOKEHUH |,
MHA4Y€ HUKAKUX JEUCTBUN HE IPOU3BOAUTCA.

Bapuanr 2
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if {BbIpa:kenue} then {moc;ienoBaTe1bHOCTH NpeaIoKeHUii1}

else {mociiegoBaTeqbHOCTh Npeasio:xkeHuii2} end_if

JeiicTBue: ecau {BblpakeHHel} HMCTHHHO, BBITOJHAETCS {IMOCIENOBATENBHOCTD IMpeIoKeHuitl },
WHAYe BBITIONHACTCS {TIOCIEOBATEIHFHOCTD MPEIOKEHNN 2} .

Bapuant 3

if {BbIpa:kenuel} then {nocienoBarenbHOCTH NpenIoKenniil}

elsif {BbIpa:kenne2} then {noc;exoBaTeIbHOCTH NpeIJIOKEHUIT2}

elsif {BbIpa:xenneN} then {mocjienoBaTeJJbHOCTH NMpeAI0KeHNIHIN}

else {mociiegoBaTebHOCTDH Npeasto:kenuii} end_if

JlelicTBUE: BBIOJIHIETCS MEepBasi MO MOPSAAKY {MOCIEeI0BaTEIbHOCTh MPEITI0KEHUH |, AT KOTOPOM
COOTBETCTBYIOIIEE  {BBIpAKCHHE} WCTHUHHO. Eciu Bce {BBIpaKCHUS} JIOKHBI, BBITIOJTHICTCS
{mocienoBaTeNbHOCTD MPEIOKEHHH |, CIIeyIoMIast 3a KIII0YEBBIM clI0BOM else.

KonnuectBo 6GnokoB "elsif {Bwipakenue} then {mocrmegoBarenbHOCTh MNpeMJIOKEHUN}" He
OTpaHUYEHO.

IIpumep

B pesynbrare BhIMONHEHMs caepyromero koxa nepemeHHod VAR 000 npucBauBaercs 3HaueHUE
200. BbIITONHSETCS TOJBKO OJIHO, NEPBOE MO MOPSAAKY ACHCTBHE, JUISI KOTOPOIO YCJIOBHE HCTHUHHO,
no3Tromy jeiicteue, cienyromee 3a KoHCTpykiueit ELSIF...THEN, BoinonHeHo He OyAeT, HECMOTps Ha
TO, 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;

Omneparop case
Ornpenenensl 2 BapuaHTa 3a/1aHUsl JAHHOTO OIlepaTopa.

Bapmuanr 1
case {BbIpa:keHue} of
{crcoK 3HAYEHMIT }: {MOCIEA0BATEIBHOCTD MIPEAJIOKECHHH }

{crMcoK 3HAYEHMIT }: {MOCIEA0BATEIBHOCTD MIPEAJIOKCHHH }
end_case

Bapuanr 2

case {BbIpa:keHue} of

{crcoK 3HAYEHMIT }: {MOCIEA0BATEIBHOCTD MIPEAJIOKECHHH }

{crMcoK 3HAYEHMIT }: {MOCIEA0BATEIBHOCTD MIPEAJIOKCHHH }

else {mocjie10BATEJILHOCTD NPEIJIOKEHNH }

end_case

Crrcok 3HaueHUH MpeAcTaBIseT cO00N HAOOp LEIBIX YHCEN WU HAa0Op JUAMa30HOB IENbIX YUCE,
pa3/ielIeHHBIX 3anmaTon. /[nama3on 3agaeTcs B BUIE

{HMKHASA rpaHMLA} .. {BepXHSAS IPAaHULIA}

JleiicTBue: eciau pe3ysbTaT BBIYMCICHUS {BBIPAKEHUS} NPUHAUICKUT MHOXKECTBAM 3a/laHHBIM
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{cnMckaMu 3HAYEHUH}, BBIMOJHACTCS COOTBETCTBYIOIIAs {IOCIIEAOBATENbHOCTh NpeasoxkeHuii}. Eciun
pe3yJbTaT BBIYUCICHHUS {BBIPAKEHHS} HE NPUHAIICKAT HH OJHOMY W3 3a/JaHHBIX MHOXECTB,
BBITOJIHSACTCS {I1OCIIEA0BATEIbHOCTD MPEITIOKEHUH |, CIIEAYIOIIas 3a KIIFOUEBbIM CIOBOM else.

IIpumep

B pesynbraTe BeinosiHeHus cienyromero koga VAR 001=500:

VAR VAR 000 : INT; END_VAR

VAR VAR 001 : INT; END_VAR

CASE VAR 000 + 4 OF

0..2: VAR 001 =200;

3,4,5: VAR 001 =500;

END_CASE;

Omneparop while

CuHTakcuc:

while {Bbipa:kenue} do {mocienoBareJbHOCTH NMpeaaoxennii} end_while

JleiicTBure: MOKa {BBIpAKEHNUE} HCTHHHO, BBITIOJHICTCS {ITOCIIEI0BATEILHOCTD MPE/IJIOKECHUN | .

IIpumep

ITocne BemonHeHusa caenyroniero 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 {nmocJjieq0BaTeJbHOCTH Npeaaokennii} until {Bbipaxenne} end repeat

JlelicTBue: TOKa {BBIpa)KEHHE| MCTHUHHO, BBIMOJHAETCS {IOCIEJOBATEIBHOCTh MPEAIOKEHHM}.
Ecnu {BbIpaskeHue} J10’XHO, {I1OCIIE0BATEILHOCT MPEIOKEHH | BhIMONHSIETCS 1 pas.

IIpumep

[Tocne BeimonHenus cneayroniero 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 {MHMUOManu3anusa mnepeMeHHOH uMkiIa} to {BbipaxkeHuel} by {Bbipaxkenue2} do
{mocye10BaTeIbHOCTD NMPeIJIOKEHMI}

end_for

Nunnmanuzanus nepeMeHHOM LIMKIa UMEET BUJ:

{uMs nepeMeHHOIi}:={BbIpa:keHue}

JleiicTBue: TOKa 3HA4YCHHE MEPEMEHHOW IMKJIa MEHbIE WIH PAaBHO 3HAYCHUIO {BbIpakeHHsl}
BBITIOJHSETCS {IIOCIEA0BaTENbHOCTh MpeioxkeHuit . [lo 3aBepumieHNH KaXa0ro HukKia K MEpeMEHHOMN
[UKJIa MPUOABIISIETCS 3HAYCHHE {BBIPAKECHUSZ }; €CIIM OHO HE 3a7aHo, ipubasisiercs 1.

C momomipto omeparopa for Hemb3s MOCTPOUTH LUK C YOBIBAIOIIUM CUYETYHKOM. [ co3maHus
TaKUX LIMKJIOB HY»KHO MCIOJIb30BaTh onepaTopsl while u repeat.
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IIpumep

[Tocne BeimonHenus cneayroniero 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;

Omneparopsl break u exit

Omnepatops! break u exit S5KkBUBaJICHTHBI.

CuHTakcuc:

break

exit

JleiicTBue: BBIXOZ 3a Mpeneibl HUKiIa. B cilydae BIOXKEHHBIX IUKIOB BBIXOJ OCYLIECTBISETCS
TOJIBKO M3 TEKYIIETO IIUKJIA U HE 3aTparuBaeT BHEITHUE.

Omneparop continue

CunTakcuc:

continue

JleiicTBre: mepexoa B KOHEI[ IWKIIA, T.. BBIPAXKEHUS, CICAYIOIIME 3a OmepaTropoM continue 10
KOHIIA LIMKJIA, HE BBITIOJIHSIOTCS.

OnepaTopsbl onpeaeseHus: MepeMeHHbIX

Omneparopsl omnpeAeneHUs] MEPEeMEHHbIX MOTYT OBITh 33JaHbl Bpy4YHYIO (KpoMe OmnepaTtopoB
onpezeneHus TI00aTbHBIX EPEMEHHBIX ) WIIH C TTIOMOIIIBIO TAOJIMYHOTO peJaKTopa.

B s3bike ST onpenenieHsl clieIyoIre oneparopbl JaHHOTO THMA:

var

{onpenenenue nepeMeHHOM |

{onpenenenue mepeMeHHOM |
end_var

var_global
{onpenenenue nepeMeHHOM |

{onpenenenue mepeMeHHOM |
end_var

var_arg
{onpenenenue mepeMeHHOM |

{onpenenenue nepeMeHHOM |
end_var

var_input
{onpenenenue nepeMeHHOM |

{onpenenenue nepeMeHHOM |
end_var

var_output
{onpenenenue mepeMeHHOM |

{onpenenenue nepeMeHHOM |
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end_var

var_inout
{onpenenenue nepeMeHHOM |

{onpenenenue nepeMeHHOM |

end_var

[Tocne kiroueBoro ciioBa end_var TOYKa € 3aNsTOM HE CTABUTCA.

JlelicTBue: ompenenseT HOBYIO NepeMeHHyo. [Ipu ucnonb3oBaHMM COBMECTHO C constant 3amaer
KOHCTaHTY.

Omneparop var ... end_var ucnonb3yercs Uisl CO3JaHMsl JIOKAIbHBIX NEPEMEHHBIX U CTPYKTYp;
MO’KET UCTOJIb30BaThCSI B OCHOBHOM MTPOrpaMMe WIIH €€ KOMIOHEHTE ((PYHKINN).

Omneparop var_global ... end_var ucnons3yercs /Ui CO3/1aHUS TT00ATBHBIX MEPEMEHHBIX; MOXKET
MCIIOJIb30BaThCSl BHE OCHOBHOM MPOrpPaMMBbl U €€ KOMIOHEHTOB ((pyHKIHH).

Omnepatop var_arg(var_input) ... end_var ucnosiab3yercs JUisl ONpeAesIeHUs] apryMEHTOB (OCHOBHOM
nporpaMMbl Wi ee (DyHKUUH), mepeaaBaeMbIX Mo 3HaueHuto. OmpeneneHHe apryMeHTa C MOMOUIbIO
3TOTO OIepaTopa PaBHO3HAYHO 3a/IaHUIO apI'yMEHTa THUIIA BXOJ B TAOJIMYHOM pEIaKTOpE.

Oneparop var_output(var_inout) ... end_var wucnosb3yercd JUisi ONpEACICHUS apryMEHTOB
(ocHOBHOW mporpamMmbl MM ee (YHKIMI), TeperaBaeMbIX MO ccblike. OmnpeseneHue aprymMeHra c
MOMOIIbIO orepaTopa var_output...end_var paBHO3HAYHO 33/J1aHUIO B TaOJMYHOM pEJAKTOpE apryMeHTa
TUIIA BBIXOJ, a ONPEICIICHUE apryMeHTa C IOMOLIbI0 ornepaTtopa var_inout..end_var paBHO3HA4HO
3aJJaHUI0 apTyMEHTa THIa BXOJ/BBIXO/.

Coznanne apryMEeHTOB BpPYUYHYHO C IIOMOIIBIO YKa3aHHBIX OIEPATOPOB MOJKET HCIOJb30BaThCS
TOJIbKO B OTJQJOYHBIX MpOrpaMMax — JJIsi TaKMX apryMEHTOB HeENb3sl 3a/laTh MPHUBSA3KY. ApPryMEHTHI
paboueil mporpamMmBsl ClIeAyeT CO3/1aBaTh C MOMOIIBIO TaOJIMYHOTO PEIaKTOpa.

Bripaxenue {onpenesieHue nepeMeHHONM} UMeeT B!

{uMs1 mepeMeHHOM}: {TUIl IepPeMEeHHO};

{uMs nepeMeHHOIi}: {TUNl NepeMeHHOIi}:={BbIpakeHHe};

{ums mepemeHnHoii}: array [| of {Tun nepemenHoii};

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

{umsi mepemeHHO#i}: array [{pa3mepHocTm MaccuBa}| of {Tun mepemMeHHON}:={HadyajabHbIE
3HAYeHUs };

BripaxkeHust {pa3sMepHOCTH MaccuBa} 3a7al0TCs B BUJIE TUANa30HOB U3MEHEHHs MHJIEKCOB MacCHBa,
pa3IeIICHHBIX 3aIATOM.

Jlnamna3oH N3MEHEHUs UHAEKCOB MAacCUBA UMEET BUJL

{HM:KHASA rpaHuLa} .. {BepXHAS IPAHULIA}

WIH

{pa3mep maccuBa}

obo3Havaromuii Auana3zon ot 0 1o {pa3zmep maccuBa}-1. B ciyuae, ecnu pa3MepHOCTh MaccuBa He
yKa3aHa, OH CYUTAETCS MyCThIM M 0’KHMJIA€TCsl €r0 MHULIMATU3AIMs B XO/I€ BBHIIIOJHEHHS POTPaMMBbI.

BripakeHus: {HauanbHbIe 3HAYCHUS } HUMEIOT BHJI CIIMCKA HavaIbHbBIX 3HAUEHUIl 3JIEMEHTOB MacCHBa,
pazzeneHHbIX 3anaroil. Kaxknoe HauanabHOE 3HAUYEHHE MUMEET BHJ BBIPAKEHUS, BBIUHCICHHE KOTOPOTO
JIa€T peaJIbHOE HayaIbHOE 3HAYEHHE, WM KOHCTPYKLIUN

{uesouncieHHas KOHCTAHTa} ({BbIpakeHue})
rae {IeJoYKCIeHHas KOHCTaHTa} 3a/JaeT KOJMYECTBO JJIEMEHTOB, KOTOPHIM IPHUCBAUBACTCA 3TO
3HayeHue. [Ipu npucBoeHnr HayaNbHBIX 3HAUEHUN 3JIEMEHTaM MacCHUBa MEPBBIM W3MEHSETCS MOCIEeTHUN
MHJIEKC MaccHBa.

O6nacTh 1eHCTBUS UMEHH MIEPEMEHHON ONPeAeAeTCs MO CIEeIYIOIINM MTPaBUIaM:

. rj00ajibHble NIEPEMEHHBIE JCHCTBYIOT B paMKax MPOrpaMMBbl U COXPAHSIOT CBOE 3HAYEHHUE
MEXJTy BBI30BAMH MTPOTPaMMEI. B dacTHOCTH, TTI00ATBHBIMU SBISIFOTCS iepeMeHHbie FBD- 1 LD-6110K0B;
. JIOKAJIbHbIE€ TIEPEMEHHBIE W aPryMEHTbI JEHCTBYIOT B paMKaxX OOBEKTa (IPOrpamMBbl,

(GYHKINU, CTPYKTYpPHI), B KOTOPOM OIPEIECIICHBI.
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IIpu npuBsA3Ke NEPEMEHHON 0 UMEHU OHA UILETCS B CIEAYIOLIEM MOPSAKE: JIOKAJIbHBIE, apTYMEHTHI
(byHKIMY, IEpeMEHHbIE-UJICHbI CTPYKTYPBI, TTI00aIbHbIE.

Oneparop MHAEKCHPOBAHMA 3JIEMEHTOB MacCHBA

CuHTakcuc:

{umsa} | {mugekc 1}, ... {ungexc N}]
rae {uMsA} — UM TepeMeHHOW uiau (QYHKIMH, BO3Bpalaronie maccuB, a {uHaexc K} — menoe
HeoTpularenapbHoe uuciao min uenourciaeHHas nepemenHas (kpome UINT u USINT). KomuuectBo
MHJIEKCOB 3aBUCHUT OT pa3MEpHOCTH MacCHBa.

JlelicTBHE: BO3BPALIAET CCHUIKY Ha 3JIEMEHT MAacCHBa, KOTOPAask MOXKET OBITh UCIIOJIb30BaHa B JICBOU
Y TIPaBOM YaCTH orepaTropa MNprUCcCBauBaHUS.

Omnepartop goto

CuHTakcuc:

goto {MeTKa CTPpOKM}

JleiicTBre: 6e3yCIOBHBIN MEPEX0/] K CTPOKE Koja ¢ ykazaHHOW MeTkoi. Omepatop goto u MeTKa, Ha
KOTOPYIO 3TOT OIIEPATOpP CChUIAETCS, JOJKHBI HAXOUTHCS B OJTHOM M TOM K€ IPOTPAMMHOM KOMIIOHEHTE
(mporpamme, GyHKIUU U T.II.). MeTKa 10JKHA HAYUHATHCSI ¢ OYKBBI U OTAENATHCSA OT KOJa MPOrpaMMbl
JIBOETOUHEM:

goto myLabel2;

myLabel2:
END PROGRAM

YuciaoBble KOHCTAHTLI

JlecsiTUYHBIC 1IETOYUCIEHHBIE KOHCTAHTBHI COCTOSIT W3 HEHYNEBOU IHUQPHI, 32 KOTOPOW CIeayeT
MOCJIETIOBATEILHOCTD ICCSITHUHBIX [UQP:

123, 456, 7890

JIBOMYHBIC TICIOYMCIICHHBIC KOHCTAHThI HAYMHAIOTCA ¢ Tipedukca 2#, 32 KOTOPBIM CIEAYIOT MU(PHI
0 umu 1:

2#1001, 2#1100

BoceMepruuHbIe 11€TT0YUCIICHHBIE KOHCTAHThl HAYMHAIOTCS C mpedukca 8#, 3a KOTOPBIM CIEIYIOT
udpst ot 0 10 7:

8#777, 8#0123

[lecTHamaTepUIHBbIE KOHCTAHTHI HAYMHAIOTCA ¢ mpedukca 16#, 3a KOTOPBIM CIeAyIOT TUGPHI WU
OyksblI a...f. BykBbI MOKHO 33/1aBaTh KaKk B HIDKHEM, Tak U B BepxHeM peructpe (A...F):

16#123, 16#EA7

BemecTBeHHBIE KOHCTAHTHI COCTOSIT U3 LIETI0W U APOOHOM YacTH, pazaeneHHoi Toukoid. JInbo nenas,
60 ApoOHAs YaCTh MOXKET OTCYTCTBOBaTh. Urciia MOTYT 3a/1aBaThCsl B (popmaTe ¢ TutaBaromieil TOUKOMH,
IIPHU TOM OHH COMPOBOXIat0TCs cypdukcom E ¢ ykazaHuem AecITUYHOTO MOPSIKA:

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

BpemenHnbie nHTEpBabl COCTOAT U3 Tpedukca t# wnu time#, 3a KOTOPBIM CIEIYET 3aMKCh B BUJIE

<21Hl/l>d<‘lacl)l>h<MI/[HyTbl>m<CeKyHIlbl>S<MI/l.]].]]l/lceKyH}]bl>mS

Jlrobas cocrapistonias MOXeT ObITh omylieHa (Hampumep, 3anuch t#1h10s sBrseTcs KOPPEeKTHOH U
o3HauaeT 1 yac 10 cexyHnn). BpemeHHo# nHTEpBaI NPUBOJUTCS K LIEJIOYUCIEHHOMY BH]y, O3HAYAIOUIEMY
KOJINYECTBO MUJUIMCEKYH/I B 3aJaHHOM BPEMEHHOM MHTEPBAJIE.

Hata cocrout u3 npeduxca d# nnu date#, 3a KOTOpPBIM ClienyeT 3anuch B Buae yyyy-mm-dd (ros,
MecsI, eHb). [[pUBOAUTCS K 1IEJTOYUCIEHHOMY BHY, O3HAYaIONIEMy KOJIMYECTBO CEKYH]I, MPOIIE/IIIEe C
0 gacoB | saBaps 1971 roga no 0 yacoB 3a1aHHOI AATHI.

Bpemst nHsa cocrout u3 npeduxca tod# wnm time of day#, 3a KOTOpBIM clelyeT 3amuch B BUC
hh:mm:ss (uac, muHyTa, cexyHaa). [IpuBoauTCsS K 1I€IOYUCIEHHOMY BHJy, O3HAYaIOUIEMy KOJHUYECTBO
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ceKyHJ, npouienuiee ¢ 0 4acoB TEKYLIETO JIHS.

Koncranra "Jlata u Bpems" coctout u3 npedukca dt# wim date and_time#, 3a KoTOpsIM ciemyeT
3anmuch B BHie yyyy-mm-dd-hh:mm:ss (rox, mecsau, neHs, yac, MuUHyTa, cekyHna). [IpuBoamrcs x
LEJTOYUCICHHOMY BUY, O3HAYAIOIIEMY KOJWYECTBO CeKyHJ, npomeamue ¢ 0 yacos 1 suBapsa 1971 rona
JI0 3aJIaHHBIX JAAThl U BPEMEHH.

CTpokoBbIe KOHCTAHTHI

CTpOKOBbIE KOHCTAHTHI MPEACTABISAIOT cOO0N HabOp CHMBOJIOB, 3aKJIIOYEHHBIX B OJMHAPHBIC WIIN
JIBOIHBIE KaBBIUKM: ’TepBasi CTPOKa’, ''BTopasi cTpoka". B CTpoke HENOMyCTUMBI YNpPaBISAIOLINE
CHMBOJTBI, BKJIOYAs TICPEBO/IbI CTPOKH, & TAK)KE KaBBIYKU M CUMBOIT $.

Jnis  pa3MmelieHHss B CTPOKaX MPOHM3BOJBHBIX CHMBOJIOB TPHUMEHSETCS MEXaHH3M JICKeHI-
MIOCJIEIOBATEIEHOCTEH, HAYMHAIOIIMXCS ¢ CUMBOJIA $. OnpeienieHb! ClIeIyIONINe TOCIe0BaTeIbHOCTH:

$r — Bo3Bpar kapeTku, kox 16#0D;

$n — nepeBox cTpoku, ko 16#0A;

$t — TaOymsmust, xon 16#09;

$SuXXXX — UNICODE-cumBon (’X’ — mecTHaanaTepudHas nudpa);

$x — cumBoI X (X’ — THOOON CUMBOII).

IIpumep

"Crpoka c kaBelukoii: §°, cumBosom $u0410 u nepeBogoM ctpoku $n"

Oco0eHHOCTH BHIYUCJICHUM

[lemouncneHHOCTh pe3ynbTaTa apUPMETUYCCKUX BBIYUCICHUN B MPOTpaMME HMEET BBICIIHI
MPUOPUTET — JaXe B TOM Cllydae, KOrja 3TOT pe3yJibTaT MPUCBAMBAETCS MEPEMEHHON C IUIaBaroIIei
TOYKOM.

[Tycts, HanpuMep, B mporpamme oObsBiieHa iepeMenHas float:

VAR VAR 000 : REAL; END VAR

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

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

KonTposbHbIE BONIPOCHI
OxapakTepusyiiTe 35K criicka nHCTpyKiui 1L.
B uem HazHaueHue MoauduKaTopoB B si3bike 1L?
HazoBwure Tpu crioco6a asst BeI30Ba (PyHKIIMOHATBEHBIX OJIOKOB B si3bIKe IL.
s gero ciryxaTt MoanukaTops! B s31ke [L?
Uro takoe oneparop B s3bIke [1L?
C mOMOIIBIO KaKOH KOMaH Bl IPOU3BOIAT MPSIMOE OOBSABICHUE aapecoB B si3bIke 1L?

A e
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JlaboparopHas pabora NeS Paspaborka rpaduueckoro nurepgeiica MHHTErpHpOBAHHBIX
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):

BRF:/Trace Mode 6/My_first_project.prj - MHTerpipoBanHas cpeda pa... EJ@@

Paiin Mpoekr Mpaeka Cepewc Bua Okno Crnpaeka
BB-B QO A4 % v YREX (VAR IN-T-
Jz:#l/nacQJDaMuonEElla B051.04 X

| Aiial VBV§. BrIU £15i7=
HaE:HraTu:up MPOEKTa bl | 1] Frpantt! [ Fkpant2 L X |

X oG BB R A
@) Pecypes — Li] Jrpantt] 9’ Q% & B %

IE Watinone_npor
. Jkpani2
m W aBnoHe_akp: 3

£ ¥

W atnoHe)_skpatos Jkpani?

2,04 200617 20:06:32 20547

fToma (rped B9 ¢ ¢ 6 <

Ly
= kpuERIE HeTouHuk

il

CeoiicTao IHaveHHe A
DpHeHTauHA T OpH30HT aNkHO

Llger dona ]
bazoeei wpkgr M5 Shell Dig.8

v
Macuratupyereii False - s

32.00, 16.00|450.00 » 350.00 | 0.00° | snap OM

Puc. 20. Peoaxmop npedcmaenenus 0annvix

Otpe3kn, NpUMBIKaomue K OJOKy cmpaBa, 0003HA4YalOT BBIXOMBI Ojoka (Bo3BpamiaeMble (yHKIHEH
3HAYCHUSA).

I'padmueckuii uaTepdeiic onepatopa paszpabartsiBactcs B PII/L B Buie Habopa rpaduuecKuX IKPAaHOB WU B
ePII/l B Buzie HaOopa rpaduyecKkux naHesiei , SBISIONIMXCS KOMIIOHEHTaMH IPOEKTA.

Pazpabotka niceBnorpaduueckoro nHTepdeiica onepaTopa sl y3JI0B, KOTOPhIC UCTIONHIIOTCS MOHUTOPaMH B
cpene DOS, onucana B paznene MHeMocXeMbl.

Jns co3maHus maGiioHa SKpaHa HY)KHO BBIOJHUTH KOMAaHIy JKpPaH, U CO3MaHMS MIa0JIOHA MaHeIH —
komauay I'paduyeckas maHeab U3 KOHTEKCTHOTO MeHIO ciiosi LIlagJioHbI 9KpaHOB.

C 1enplo0 B3aUMOJCHCTBHS C JIPYrMMH KOMIIOHEHTAMH IPOEKTAa JUIS JKpaHa/MaHe MOTYT OBITh 3aJaHbl
apryMEHTHI.

CoBokynmHOCTh Tpaduieckux HSKpaHOB/MaHenei y3ma oOpaszyerT ero rpaguyeckyrw 06a3zy. COBOKYHHOCTbH
rpaduueckux 0a3 Bcex y3i0B pazpadarsiBaemoro npoekra ACYTII o6paszyeT rpaduueckyio 4acThb POEKTa.


graph.chm::/Mnemoshemw.htm
graph.chm::/Redaktor_predstavleniya_dannwh.htm
graph.chm::/Redaktor_predstavleniya_dannwh.htm
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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 NepexouT B PEKUM pa3MeEIIeCHHS.

s

C OMOIILIO KHOIIKA JTAHHOW TIaHEM MOYKHO TIEPEHTH B PEKUM PEIaKTHPOBAHUS, C TIOMOIIBIO0 KHOTIKA

'g — B PCXKUM SMYJIAALNHA.

Knonka =) IperHa3HAuYeHa Ui TEePeKIIOYEHHs peXnMa OTOOpakeHHs TpadUuecKux HSKPaHOB
(0OBIYHBIN/TIOTHOKPAHHBIN ).

Mento u nanenv uncmpymenmos ’llpasxa’

Menio u naHens vHCTpyMeHTOB IIpaBka cozmepaT psl TUIOBBIX HWHCTPYMEHTOB Uil PENAKTUPOBAHUS
rpadMuecKiX SKpaHoB. JJaHHbIE HHCTPYMEHTHI JOCTYIHBI TAK)KEe U3 KOHTEKCTHOro MeHio I'D. KoHTekcTHOE MeHI0
I'D comepxut Taxke komany Konuposate B n3dpanHoe.

100% » o
B cmucke (MacmTad) MOXHO BBIOpaTh IPEAyCTAHOBICHHBIA MacIuTald WIM BPY4YHYIO 3a/1aTh
NPOU3BOJIBHBINA. [[1s BbIOOpa MpeayCTaHOBICHHOTO MacITada MOKHO TaKKe MCIOIB30BaTh KHOTKH S
win couyeranus kiasuml CTRLAIVIIOC/MUHYC na undpoBoil knaBuatype. lIpu BBIAETCHHH HEKOTOPOH
obmactn AxB skpaHa ¢ TOMOIIBIO MBIIH C yAepKaHueM KiaBumu Z 3xpaH macmrabupyercs B8 MIN{C/A, D/B}
pa3, rne CxD — pa3meps! Bumumoi obmactu. Bo Bcex ciryuasx macmraOupoBaHHe MPOU3BOJUTCS OTHOCHTEIBHO
LEHTPa BUJAUMOM 00JIaCTH.

Menio ’Cepeuc’ u nanenv uncmpymenmos ’Tononozusn sxkpana’

JlaHHBIE TIaHETh MHCTPYMEHTOB M MEHIO COJCPXKAT KOMAHIbI JUIsl TIO3MIMOHUPOBAHUS W THPAKUPOBAHUS
BBIJICJICHHOTO TpapMuecKoro IeMeHTa.

Mento CepBHC COJICPKUT JIOMOTHATENEHO KoMaHay [lapaMeTpbl 3kpaHa.

Ilanenv uncmpymenmos ’llapamempor mexcma’

B pexume penakTHpOBaHHs C MOMOILBIO TUIOBBIX WHCTPYMEHTOB AAHHOW MAHENH 3aJal0TCsl MapameTphl
TEKCTa B BBIJEJICHHOM IrpaduiueckoM deMeHTe (BblIesieHHOH Tpynme ['D). JlaHHbIe KOMaH/bl IPUMEHUMBI TOJIEKO
K TAKOMY TEKCTY, KOTOPBI MOXKET ObITh BBEICH/OTPEAAKTUPOBAH C TIOMOILBIO KITaBUATYPHI.

Bug I'D mpu ero pasmemieHnu B rpad)u4eckoM €i1oe 3aBUCUT OT MapaMETPOB, YCTAHOBJICHHBIX C IMOMOLIBIO
MHCTPYMEHTOB 3TO NaHEeIH.

Ilanens uncmpymenmos ’llapamempol r1unuu’
B pexuMe pesakTUpOBaHUA C OMOIILI0 MHCTPYMEHTOB 3TOM IaHENH 3aJaloTcs HapaMeTpbl JUHUU (JIMHUH
KOHTYpa) BBIJIEIIEHHOTO IrpadndecKoro syieMeHTa (BIIeNeH oM rpymmsl ['D):

— BEIOOD 1BeTa JuHHH. [10 3TO¥ KOMaHIe HA IKpPaH BRIBOJUTCS CTAHIAPTHBIN JUAJIOT BEIOOpA IBETA;

— BblGOp TOJIIHUHBbI JINHUH.

~ — BeIOOp cTHA JuHHH. [1o 3TOif KOMaHIE OTKPHIBACTCS CITUCOK CTHJICH, COACpIKAIMii B TOM YHCIIC
ontuio be3 quHuM (pu BEIOOPE PTOM OMITUY JIMHUS HEBHINMA).
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=_ BBIOOp Kpasi JTUHNHU (IUIOCKHI, KBaAPATHBIN, KPYIJblii). Huke Ha pucyHKax moka3aH OJMH U TOT XKe
rpaduyeckuii sneMeHT TeKeT ¢ pa3InYHBIMEU KpasMU JINHUHM KOHTYpa:

. IJI0OCKHIA;

® KBaJPATHBIN;

® KpYIJIbIii;

Bun I'D npu ero pa3menieHuu B TpaMuecKkoM CJI0€ 3aBHCUT OT MapaMEeTPOB, YCTAHOBJICHHBIX C TOMOIILIO
WHCTPYMEHTOB 3TOM NaHEIH.

Ilanens uncmpymenmos ’llapamempul 3anuexu’
B pexume pemakThpoBaHHUS C TMOMOINBI0 HHCTPYMEHTOB STOM MaHENu 3aJaloTCs MapaMeTphbl 3aJUBKU
BBIJICJICHHOTO rpaduecKoro 3neMeHTa (BBIICICHHON rpynmb [19):

- BI:I60p BE€TA 3AJIMBKH. Ilo sroit KOMaH/ZI€ Ha 9KpaH BbIBOAUTCA CTaH,Z[apTHLIﬁ JAuajaor BLI60pa OBCTA,

b

mi# — BRIOOD CTHJISA 3AJIMBKH.
Bug I'D mpu ero pasmenieHud B rpaduyeckoM ciioe 3aBUCUT OT MapaMeTPOB, YCTAHOBJICHHBIX C IOMOIIBIO
MHCTPYMEHTOB ATOM NAHENH.

Ilanens uncmpymenmoe ’Pecypcnivie oubnuomexu’
WHCcTpyMeHTH JaHHOH MaHe I NpeaHa3HaueHbI Ui onepanrii ¢ OMOIMOTeKaMu CTPOK, PUCYHKOB U IPYTUX
pecypcoB, KOTOPBIE MOTYT OBITh UCIIOJIB30BaHbI IPU pa3padoTKe rpaduuecKux IKPaHOB.

Mentw ’Buo’

KomaHapl 3TOro MeHIO YHpaBIISIOT BHOMMOCTBIO pEAaKkTopa apryMeHTOB SKpaHa, okHa CJiom, TaOiMIbl
rpaduecKuX HJIEeMEHTOB W okHa MWM30paHHoe, a Takke maHeneil WHCTpyMeHToB Tomosaorusi ’3kpaHa u
ITapameTpsl TekcTa.

3agaHue THIOBBIX CBOMCTB rpagu4ecKux 3J1eMeHTOB

B aTOM paznene onmucaHbl THIIOBBIE CBOWCTBA rpa)MuECKUX 3JIEMEHTOB M MHCTPYMEHTHI MX 3a/IaHHS.
Crenuguieckue CBOMCTBA OTACIBHBIX ['D
paccMaTpUBalOTCs IIPU ONMKUCaHUU ATuX ['3.

I'padmaeckue ameMeHTH IMEIOT CIIeIYIOIINe HaCTpanBaeMble CBOICTBA:

. ATpuOyTHI

e JluHAMHMYECKHE CBOMCTBA

e OyHKIUM yIIPpaBJIeHUS

DTH mapaMmeTpsl ONMPEeISIIOT BU TPAPUUECKUX IIEMEHTOB H BBIIIOJHSAEMbIe HMHA (DYHKIIUH OTOOPaKEHUS U
yHIpaBleHus pu paboTe B peaaTbHOM BPEMEHH:

Jns 3apanus cBoiictB I'D (rpynmel I'D) ucnons3yercss okHo CBoiicTBa 00beKTa, cojepiKallee pa3IndHoe
YHCIIO BKJIAJIOK JUIS Pa3HbIX AIeMeHTOB (puc. 21).

UToOBI OTKPBITH 3TO OKHO, HY>KHO BBITIOTHUTHh KOMaHaAy CBoOicTBa W3 KOHTEKCTHOT'O MEHIO BhIlesieHHOTo ['D
(BeImeneHHOM Tpymmbel ['3) wnw aBakabl Haxath JIK Mermm Ha 9. [pu cHsTHH BBIACIeHNs "D OKHO €Tro CBOMCTB
aBTOMaTH4ecku 3akpbiBaeTcs. OxkHO CBoiicTBa 00BEKTAa HEOCTYITHO, €CITH TpadpUUecKuil AIEMEHT PaCcIONOKeH B
CJI0€, peIaKTHPOBAHUE KOTOPOTO 3aMpeIIeHO.

ATpuOYTHI — 3TO TIpOCTeHITNe CBOIcTBa Tpaduueckoro snementa. OHu 3anatorcs Ha BKIaake (OcHOBHbIE
cBoiicTBa) okaa CBoiicTBa 00beKTA.

B okHe CBOHCTB aTpuOyThI MOTYT OBITH CIPYNIIUPOBAHBI — HAWUMEHOBAHUS TaKUX TPYII BBIICICHBI
MOTYepKUBAaHUEM, TIPH TBOMHOM HaxkaTnu Ha HUX JIK packpwiBaeTcst CIECOK CBOWCTB.

CymecTByioT 2 Buja atpuOyToB [9:

o cTaTHYeCKHe — aTpUOyTHI, KOTOPHIE He U3MEHSIOTCS MPH paboTe B pealbHOM BPEMEHH;

o AUHAMH3HPYEMbIe — aTpUOYTHI, KOTOPbIE MOTYT OBITh KaK CTAaTHUYECKUMH, TaK U JUHAMUYECKHUMHU
(M3MeHsroImUMHUC Tipu paboTe B pealbHOM BPEMEHH B 3aBHCHMOCTH OT 3HAYEHHWS MPHUBI3aHHOTO apryMEHTa).
Paznensl KoHUTYpUpOBaHHUS TaKUX aTPUOYTOB BBIICICHBI KPACHBIM IIBETOM M COJEPIKAT MMyHKT Bua MHAUKALMM.
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CEORCTED 3HaueHHE
F.oHTyp
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B g uHoME UMWY HET AMHaMUZEaUMHKM
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EripaEHUBEaHHE Mo weHTpy
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B i 1HAME LA HeT guHardusaIA

et rexcta T
B i 1HAME LA HeT guHardusaIA

CKpLITE NpM CTapTeS Falze

Mogcraska
B i 1HAME LA HeT guHardusaIA

JcHoEHaA NPHEAZKa

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.

HexoTopeie TumoBele cratmdeckue arpuOyTel ['D MoryT OBITH Takke 3alaHbl C TIOMOIIBIO TaHenen
nHcTpyMeHToB PII/T.

Buoumocmu npu cmapme

[Ipu mepexone B pexxuM pealbHOTO BpeMeHH (T.e. TIpH 3aIrycke mpoekTa B MPB nim npu niepexoze B pexum
SAMYJISAIUHN) TpaQUIECKUe HIEMEHTHI 10 YMOITYaHUIO BUANMBL. YTOOBI CKpHITh ['D mpH 3amycke pexuma peasbHOTO
BpPEMEHH, HY>KHO YCTaHOBUTH Ui Hero aTpu0yT CKpPBITh NPH cTapTe.

B pexume penaktupoBanus BuAUMbI Bee [0,

B peasbHOM BpeMEHHM YNpaBIsATH BUAMMOCTBIO ['D MOXXHO ¢ TOMOIIBIO (YHKIUM yrpaeieHus [D u c
nomotisio I'D CBo6oaHbIE (hOPMBI.

Bcenawviearowan noockaska

B pasmene IMoackaska st I'D 3amaercss BeInipIBarommiasl MOJCKa3Ka, OToOpakaemas Ha OJKpaHe IpH
HaBeJEHNHU Kypcopa Ha ['D B pesxuMe peanbHOTO BpEMEHH.

Ileemosvie ampuodymut

Paznensr kondurypupoBanms 11BeToBeIX aTpuoyToB ['D (LlBet, LiBeT unuu, lBet 3aauBku, L{BeT TekcTa

1 T.1.) B okHe CBoiicTBa 00beKTa CoJep)KaT TUIIOBOW MHCTPYMEHT 3a/laHHs [[BETA — KHOIIKY I
[Tpu HaXkaTUU 3TOW KHONKHU Ha 3KpaH BBEIBOAMTCS JUAJIOT BEIOOpaA MpeayCTaHOBICHHBIX BETOB (puc. 22).
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Puc. 22. Jluanoe svibopa ysemos

PackpreiBaromuiics crmucok MeH0 OCHOBHasi MaJUTPa TO3BOJSCT BHIOpATh pa3MUHBIC CTHIH C
MIpeTyCTaHOBJICHHBIM HAaOOPOM 0a30BBIX IIBETOB.

[Tpn Haxatun kHOMKHM BBIOGOP HBeTa 3TOTO JHMajora Ha 3KpaH BBIBOAMTCS CTaHAAPTHBIA AUAIOr BBIOOpA
usera (puc. 23).

Br1OpanHbIii IBET BBIBOAUTCS Ha KHOIIKY COOTBETCTBYIOIIETO pa3/ena:

Cucmemmnbulil ysem

[lonoGubIif aTpubyT MOXeT OBITh KOPHEBBIM B OKHE CBOHCTB ['D mmm pacmonarateCsi B pasgese
KOH(UTYpHUPOBaHUS HEKOTOPOTO IIBETOBOTO aTpruOyTa

Ecnu 3nauenme arpubyra — TRUE, To B mepBoM ciydyae OH 3aJaeT HCIIOJIB30BAaHHE COOTBETCTBYIOMIMX
CUCTEeMHBIX 11BeToB Windows 1ist Bcex
[IBETOBBIX aTprOyTOB "D, BO BTOPOM — TONBKO AJIst aTpUOyTa, B pa3jiesie KOTOPOTo HaXOAUTCS.

Bl EnifpaTs ueer

QCHDBHbIE uBETa .‘ |

LofcTeeHHeE uBeTa
Tom: m Kpac 9

[ (o O /I [ ][ [
[ | Hac: [158 | 3em [183 |

[ 1[5

Brifipare cofcTEeHHEIE UEETE 33 S Can
L ] ] ’ OTreHa l ’ HoGaEuTE K COSCTEEHHEIM WEETaM ]

Puc. 23. 3aoanue napamempos ysema

Ecnu 3nauenue atpubyra — FALSE, ncnone3yroTcs 1BeTa, 3aiaHHbIE B OKHE CBOMCTB I 0.
Toawguna nunuu
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Pasnen kongurypupopanus atpudyra ToammHa cOAECPKUT UHCTPYMEHT BBIOOpA TOJIIUHBI JIMHUU W OKHO
0TOOPaKCHHUS YUCIICHHOTO 3HAYCHHSI TOJIIUHBI (B TTHKCESX ).
Cmuab qunuu

Paznen konpurypupoBanus arpudyTa CTHIL JUHUH COACPKUT KHOMKY E
[Tpu HaXKaTHU 3TOW KHOIIKU Ha SKpaHe MOSBISIETCSl MEHIO BRIOOpA TIMHUW KOHTYPA.
BriOpaHHbIl BUT TMHUW BBIBOAMTCS Ha KHOIIKY pasjela.

Cmunb 3anueku

Paznen konpurypuposanus arpudyra CTHIB 3aIMBKHU COACPIKUT KHOTIKY -

[Tpu HaXkaTUXM STON KHOIKHU Ha SKpaHe MOSBISIETCS] MEHIO BEIOOpA CTUIIS 3JIMBKH.

BrIOpaHHBIi CTHIIB BBIBOAUTCS HA KHOIIKY pa3ziena.

Ilpospaunocmes 3anueéku

[Tpu 3nayennun TRUE (3HadeHue Mo yMOIYaHMIO) STOT aTpUOyT 3aaaeT npo3padyHocts Gona I'D mpu ogHOoM
W3 JIMHEWHBIX cTHiel 3anuBku. Ecinu atpulyt umeet 3nauenue FALSE, user ¢ona I'D — Genpiid.

[Tpu TOYEUHBIX CTHIIAX 3AJIMBKH 3TOT aTpUOyT He padoraeT (¢hou ['D — OenbIit).

Tun 3anueku

Paznen xondurypupoBanus 3aiuBku 'O comepxut arpuOyt Tum 3aauBKH, UIi KOTOPOTO MOXET OBITH
ycraHoBJeHO 3HaueHue LiBer (3HaueHne no ymonuanuro) uin Mzo0paskeHue.

[Tpu 3Hauennu LBeT mapaMeTphl 3aJJMBKH OMPEJIENSIOTCS €€ [IBETOBBIMU aTPHOYTaMH.

[Tpu 3HaueHnn W300pakenne B OKHe CBOHCTB oToOpaxaercs arpudyT U3o0paskenue. [Ipy HaxkaTHH KHOIIKA
B paszelnie ero KOHQHUTYpUPOBaHU Ha dKpaHe MOSBISETCS ITUAIOT BHIOOpA KApTUHKU U3 PECYPCHOM OMOIMOTEKH
n300pakeHui (puc. 24).

B Buibpars pecypc

M5 0 Soap Bubbles 1

lMoToeD || OTreHa || QymcTHTE

Puc. 24. Jluanoe evibopa uzobpasicenus

BreiOpanHass kapThHkKa oToOpakaeTcs B paszeie KoHGurypupoBaHus arpubyra MHM3o0pakeHue u
ycTaHaBIUBaeTcs B kadecTe pona ['D.

Texcmoevie ampuodymuol

Paznmen xondurypupoBanust TekctoBeix atpuOyToB (Teker, Haamueb u T.I.) CONEPKUT OKHO OOBIYHOTO
TEKCTOBOTO pEAaKTopa Uil 3aJaHusl 3HaueHus arpuOyTta (s HeKoTopeiXx [D mogoOHOMY aTpulbyTy IO
YMOJTYaHUIO TIPUCBANBACTCSL HEKOTOPOE 3HAYCHUE).

Hlpugm

Paznen xondurypmpoanus arpuOyra IHIpuT COXSpKUT KHOINKY, NMPU HAKATHA KOTOPOH HA IKpaH
BBIBOAMTCSI MEHIO BEIOOpa mapamMeTpoB mpudra.

ITo xomanne Pa3mepsnl 5TOro MeHIO Ha 3KpaHe MOSBISETCS MEHIO BHIOOpa pazMepa mpHQTa, IO KOMaHJE
I pudT — cTranAapTHHIN TUAIOT 3aJaHus MapaMeTpoB mpudTa (puc. 25).



73

M BriGpars wpMgT E |
Crune wpudTa  Pasmep
Bold Italic 12
ltalic 2110 :
Bold 11
M3 Shell Dig »| |Boldltalic s | |12 W
JppekTEl Mpuraep
[ ] NepeyeprueaTe
Mog4epkHEaTE AEBij 'ZZ
Hatop
NaTHHCEMA A
I Ok l ’ OTraeHa l

Puc. 25. Jluanoe 3a0anus napamempog wipugpma

Bri6pannsie mapameTps! mpudTa 0TOOpaKaroTcs Ha KHOIIKE pasjena.
[To ymomuanuto 3agan mpudt MS Shell DIg ¢ pasmepom 8.
Buipagnusanue

Pasmen xoH(urypupoBanusi arpuOyra BbIpaBHHBaHWe COIECPXXHT CTaHAAPTHBIE HMHCTPYMEHTHI
BbIpaBHUBaHUs TekcTa: Biaeso, I1o nenTpy 1 Bnpaso.

Ilpo3paunocmo

ATpubyT IIpo3padyHoCTh ONpenessieT CTeneHpb npo3payHocTu ['D. JToT mapamerp 3anaetcs B mporenTtax (0-
100), 0 cooTBeTCTBYET a0COIIOTHON HEMPO3PAYHOCTH.

Buwioenenue ¢ MPB

ATtpubyt Bbinesenue B MPB paspemaer/3anpemiaer BbIACICHHE TpagUIecKoro 3JeMEHTa B PEaTbHOM
BpeMeHu 1o Haxatuto JIK.

Brinenenue padoTaeT TOJIBKO B TOM ciiydae, ecin s ['D 3amana QyHKIUS ynpaBieHHs.

Ecmu I'D BxomuT B coctaB rpaduieckoro o0bekra (s 00beKTa JOJDKHO OBITh pa3pelieHo BBIJIEICHUE), TO
o Haxxaturo JIK ma I'D BelmenseTcst OOBEKT.

st okoHHBIX ['D 9Ta QyHKIMS OTKIFOUEHA.

I'mobGanpHOE paspenieHue BBIAENCHUS TpapUUecKUX DOSJIEMEHTOB B peaJbHOM BPEMEHH W TapaMeTphl
BbIIeTIeHns  (I[BET, OTCTYIBL, TONIIMHA W CTHJIb KOHTypa) 3anmatorcsi B (aiime gr_settings.xml (ter
<last_clicked_attrs>), pacnionoxxenHoMm B aupekropun MPB. ITapaMeTpsl BeIZieTICHUSI MOTYT OBITH TAKXKe 3a/1aHbI
npu koHpurypuposanuu PIT/I.

Bpemennsbie aTpu0yThI

JlaTa 1 BpeMst TOJDKHEI 3a/1aBaThes B (popmaTax, 3aIaHHBIX B perHOHANBHBIX HacTpoitkax OC. [l mepexona
K 3a/IaHMIO BPEMEHH HYKHO HaxaTb JIK B cOOTBETCTBYIOIIEM TTOJIE.

[Ipu HAX)XaTUM KHOTIKK OTKpBIBA€TCS MEHIO, cofiepkariee komanasl Copoc (3a1aTh HyIeBOe Bpems,
1.€. 01.01.1970) 1 Tekymee (3amath TEKyIIce BpEMs).

Junamuzanus aTpuldyTa rpadpuyecKux 3J1eMeHTOB
Junamuzanueii atpuOyTa Has3pIBaeTCsl 3aJaHUE YCIOBHUM €ro M3MEHEHHMsS B 3aBUCHUMOCTH OT 3HAYCHHS

MpUBSI3aHHOTO aprymeHTa. llpm nuHamm3ammm aTpuOyTa rpaduyecKHil SIEMEHT CTAHOBHUTCS HHIUKATOPOM
BBITIOJIHCHUS 33JIaHHBIX YCIOBUU.
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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.

CeoncTEa obbekTa

ABCT ercT CeoMCTEa obbexkTa
= oeTercr
= | & | B | e —
ERERIAE
CeolficTeD | IHaveHue |

K CeolicTeo | 3HaYEHKHE | ~
FOHTYR b
Januera [ | formup

Sanuera /1
TekcT CTEECT

TekcT <TEKCT>
LT TekeTa I

leer Tekcta [ARG 000] D

B HHAME ALY HeT auHarduzalmn
v =) Bua, MHOME S Arg = Kaner.
ET OMHAMHSALLHM
Lipuer e e MpueAzKa ARG_000 _
SEBEEIEEE g >= Korer, Ecou MCTUHHO I
CKPBT MPUCTEPTE | arg & Komer, Ecu NOKHD
Moackaska Arg B AHANAZ0HE K.oHCTaHTa 0 w
Arg B MHTEPBAne

[ cHOBHAA NpMBAZEA [_ D CHOBHEA NPHMEASKA [ ]

Puc. 26. [Junamuzayusi ampubymoes
Nuaukanusi 3HAYEHUS

Bun waaukanuy 3HadyeHme MOXeT OBbITh 3ajJaH npu auHamu3aiuu arpuOyra Teker. dopmar BeIBoja
BbIOUpaeTcs B ciricke @opmar (puc. 27).
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ABCTexcr

S e B | o

CEOHCTED IHaveHuE ~
K.oHTyp
JanHEES [
Tekct [ABG 000) <TekcT:

=/ Bug wHaMkawMM  3HaYEHHE
MNpuBAsKa ARG_000

=l Poprar Integer W
Genenc Genernic
UEeT TercTa Inkeger
Float
Wpmer E=ponential b
0 cHOEHaA NPHERSES [_ M YrO4EHMIO _]

Puc. 27. lunamuzayus ampubyma Texcm

Jns xaxmoro opmaTa MOXKHO 3a/1aTh OoJiee TOUHOE ONMCAaHUE B HOTANWU s3b1ka 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 wHAaukanuy Arg B MHTepBaje MOXET OBITh 3aJaH IpH JHHAMH3alWU 1BeToBBIX aTpuOytoB (LIBer
Tekcra, LiBet 3aimBKu 1 1p.). OH CIyXUT Uil BU3YyalIbHOTO OTOOpa)XCHUsS] MHTEpBajia, B KOTOPOM HAaXOIUTCS
3HaueHue kanana kiaacca FLOAT vnu DOUBLE FLOAT.

s BeIOOpa aprymeHTa ciykut arpuOyT IIpuBsi3ka, mpu HaKaTWW Ha 3HAYEHHE KOTOPOTO OTKPBIBACTCS
CTaHIApTHOE OKHO BBHIOOpA apTyMeHTa.

Jis mpaBWibHOM pabOTBHl JaHHOTO BHJA WHIMKAIMKA BBHIOMpAaEeMBbIA apryMeHT IOJDKEH OBITh CBSI3aH C
arpudyrom Untepsad (7, P) kanana kiracca FLOAT win DOUBLE FLOAT.

ITpy HaxOXIE€HUM 3HAUCHMS NPUBSI3aHHOTO KaHaJa B IIpeleiax MperynpeauTenbHbIX rpanun (uarepsai 0),
JUHAMHU3UPYEMBIH aTprOyT NIPUHAMACT BT, YCTAHOBICHHBIN 110 YMOJIYaHHIO.

AtpubyT Ilpenynpesxaenne ciayXuT A BEIOOpa IIBETa MPH HAXOXKACHUM 3HAYCHUS KaHaja 3a IpeaeiaMu
MpeIyTpenTENbHBIX, HO B Ipeiesiax aBapUHHBIX rpaHull (MHTepBai 1 wim 2).

ATpuOyT ABapus CIyXXHUT JIJIs BEIOOpa I[BETa MPY HAXOKIEHUH 3HAYECHUS KaHaja 3a MpeJesiaMi aBapUHHBIX
TpaHMI, HO B IIpeesiax rpaHull MKajbl (MHTEpBal 3 uin 4).

ATpuOyT BHe rpanmiy ciry>kuT Ui BbIOOpa 1IBeTa IPU HAXOXKICHUM 3HAUCHUS KaHaia 3a MpeaesaMy MPaHHILl
Kbl (MHTEepBaI 5 uiu 6).

/Jlpyeue 6uovt unoukayuu

Haboppl MHCTpYMEHTOB KOH(GUIYpHpPOBaHHUS APYTHMX BHIOB HMHIOMKALWU 3aBUCAT OT AWHAMU3UPYEMOTO
atpuOyta. Ecnu mapamerp MHIMKaIMy Npy JUHAMHU3aLMU aTpuOyTa MOXET OBITh 33aJaH Kak BPYYHYIO, TaK H
BBIOpaH W3 pecypcHOW OnOnMMoTexkn, Habop WHCTPYMEHTOB COAEPKHUT Meperitodarens Mcemob3oBaTh pecypebl
(FALSE — Bpyunyto, TRUE — u3 0ubnunorexn).

[Ipu kou(uUrypupoBanuu BuaoB nHANKAIMH Arg = KoHct., Arg >= KoHct. u Arg & Koncr. B monsx Ecan
NCTUHHO u Ecau JIOYKHO 3amarorcs 3Ha4eHHsI, KOTOPHIE JOJDKEH NPUHUMATHh TUHAMHU3UPYEMBIA aTpuOyT
npu BeimonHenun 3ananHoro yciosus (MCTUHHO) u B mpotuBHoM ciydae (JIOXKHO). Ecnu 3agano Jom.
3Hayenue 1jass UICTHHHO (JIOXKHO), To Ha KaKAOM TakTe OOHOBIICHHS Tpaduueckoro 3KpaHa 3HauCHHE
atpubyrta, 3amanHoe B mone Ecam HMCTHHHO (JIOKHO), cmensercss 3HadyeHHWEM, 3aJaHHBIM B
cootBercTBytomeM noine dom. 3Hadenume.... UToOBI OTOOPa3UTh JOMONHUTEIBHOE 3HAYCHUE, HAZO BBHIOJIHHUTH
COOTBETCTBYIONIYIO KOMaHAy W3 KOHTeKCTHOTO MeHo 1o Ecimn HCTUHHO (JIOKHOQO). 3naueHre KOHCTAHTHI,
C KOTOPOH CpaBHUBAETCs apIyMeHT, 3afaercs B noje Koncranra.

I[lpu xoHdurypupoBaHWM BHIA WHAWKAUKM Arg B [HaNa3oHe CTPOKH ONKCaHMS JMANa30HOB
CO3JIAIOTCA/YAANSAIOTCS. C TIOMOLIbI0 KOHTEKCTHOTO MEHIO, BbI3bIBaeMoro Haxkatuem I[IK wmbpimum Ha atpulyre
Jnana3zoHbl — A7 CO3[aHUS HOBOIO OHUAna3oHa, ¥ Ha CO3laHHOM arpudyre JImama3on — 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
Jon. 3HavyeHMe... coAepKaT KHOMKH, MPH HAXKATHH KOTOPBIX OTKPBHIBAIOTCS HABHTATOPHI COOTBETCTBYIOIIMX
oubnmorex ayst BEIOOpa pecypcea (puc. 28).

S Boibpath pecypc

| Bugnorera_TekcTost w |

lNoToeo ” CTraeHa ” OyMcTHTE

Puc. 28. Hasueamop swvibopa pecypca

Jns TumoBeix atpudyTos nonst Ecim HCTUHHO (JIOYKHO) u lon. 3Ha4veHue... couepkaT KHOIKH, IPH
Ha)KaTUU KOTOPBIX OTKPBIBAIOTCS CTaHAApPTHbIE TUANIOTH 331aHKs TapaMeTpa (HalpuMep, LBETA).

OcHOBHasI NPUBA3KA

OKHO CBONCTB HEKOTOPBIX ['D conepkut paszaen OcHOBHASA MPHUBA3KA.

[Ipu HaxxaTHM Ha KHOIIKY BBIBOJMTCS CTAaHAAPTHBIN THANOT BEIOOpA apryMeHTa.

[Ipn guHaMuzanmu aTpuOyTOB OHH, KaK MPAaBHIIO, aBTOMATHUYECKH MPHUBSA3BIBAIOTCS K OCHOBHOW HPUBA3ZKE
(ecnu oHa 3a1aHa), ogHAKO s psina ['D ocHOBHAS mpHBs3Ka UMeeT OoJiee IUPOKOe Ha3HAuYCHHE.

Ilpumep cozoanusa unouxkamopa 3nauenus

B nannoM mpumepe mokazaHa auHamm3anus atpuOytoB Teker u LiBer Tekcra rpaduyeckoro 3jeMeHTa
TexkcT, B pe3ynbraTe KOTOpoil ['D cTaHOBUTCS MHAMKATOPOM TEKYILEro 3HAUEHHUs TeHepaTopa, ¥ MpHU MpeBbIIIEHUH
3aJaHHOT'O OPOrOBOI'0 3HAYCHHS MEHSET LIBET TEKCTA.

[Ipuszats arpudyT I'D k reHeparopy (WU KaHAITy) HAPSAMYIO Hellb3st. YTOOBI HCITOTE30BATh TEHEPATOP IS
JUHAMHU3alUU aTpuOyTa, HY>KHO 3TOT aTpuOyT NPUBS3aTh K apryMEHTY, KOTOPBIH, B CBOIO OYepe.lb, IPUBS3ATh K
reHeparopy (WM KaHamy).

CozmamuM B cioe Uctounuku/IIpuemuuxu rpynmny I'enepaTopsl ¢ renepatopom Iuia.

B cnoe Cucrema coznaaum rpynny RTM, u B Heil kaHanm JkpaH. B pesynprare co3mactcs kanaia Jkpan#l
knacca BbI30B co cepuikoi Ha Ikpan#l B cioe 11laba0HbI 3KpaHoOB.

B tabanyHOM pemakTope apryMeHToB co3aaauM i skpaHa Ikpan#l aprymenT ARG_000 (4ToObI OTKPHITH
TaOIMYHBIN pelaKTOp apryMEHTOB, HY>KHO BBITIONIHUTh KOMaHIy APryMeHThI U3 MeHio Bun) (puc. 29).

ADTYMEHTHI KaHa f

-

b X DEE o6 RE @ i

W Tun | Tompask Jhasersee no yony Mpwensea Pnart | purma | EnavEpetinn Fowhietmapi

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

Ll CroHdmrypuposatk caAzk AnalllabnoHsl_skpanos. SkpaH#1:ARG_000 EIEI

E Eaza_kaHanos ATHEYTEL | AprymeHTbl
Eﬁs CCTeMa MonHoe uMA | Kopotkoe umA | Tun ganHes | Korsel
i3navere  WALLIE REAL
8 E Wemoumurid T pHerHAkH P oprar FORMAT LSINT
B 1 Fomvposka  CODING STRING
FHEpATOREL Kowvermapit COMMENT — STRING
& Munatt! Tun TYPE USINT

MraaTara B_MAME STRIMNG

ATHEYTEARrYMERTEL | Tun aTputiyta

Y0andTe NpHEASKY [pHEAZaTE KaHan] lﬂpwsnaa’rb anHﬁgT] [ MpueAsta ] l [OreHa

Puc. 30. Cozoanue npusszku apeymenma

3anaHHas MPUBS3KA OTOOPA3UTCS B TAOIMYHOM PEJAKTOPE apTyMEHTOB.

Pa3mectum Ha 3xpane I'D TekceT u 3amaguM €ro cTaTHYeCKHe aTpuOyTHI, Kak IMOKa3aHO Ha PUCYHKE (pHC.
31).

UroOs! 1ipu paboTe B peaabHOM BpeMeHH ['D oToOpakan TeKyllee 3HaUYCHHE apryMeHTa, HY)KHO BBITIOJTHHUTH
cieayrolue AeUCTBUS:

r— aBaxabl HaxaTh JIK Mbimm Ha nose TeKkeT B OKHE CBOMCTB — IO 3TOM KOMaHJI€ PaCKPBhIBAETCA CIIHUCOK C
napaMeTpaMy MHIMKauu arpulyTa. B none Tunm mHankanum BeiOpats 3HAUYEHHE.

r— Ha)XkaTh KHOTIKY B noJie IlpuBsizka u 3a1aTh apryMeHr.

[Tpu Haxatun kHomku OK amanor KOHQUTYpPHPOBaHHUS JTUHAMHYECKOTO CBOMCTBA 3aKPHIBAETCS, a IPHUBSI3KA K
apryMeHTy OToOpakaeTcsi B OKHE CBOMCTB I 0.
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BbIpaEHHBaHKE Mo weHTpy
CrpeMe NpM CTapTE Falze

Mogcraska

QcHoEHaA NpHEASKS

Puc. 31. 3a0anue cmamuueckux ampubymos mekcma

Teneps HacTpoUM U3MEHEHHE I[BETa TeKCTa ['D mpu MpeBHIIICHUH 33alaHHOTO MOPOTOBOTO 3HaueHus. Jms
3TOT0 HYHO BBIIIOJIHUTH CIEAYIOLIUE NCUCTBHUSL:

— nBaxpl Haxarh JIK mbimu Ha none IIBer Tekcra B OKHE CBOMCTB — MO 3TOM KOMaHIE pacKpbIBaeTCs
CITUCOK C TapaMeTpaMH MHIUKaIu atpudyTta. B mone Tunm unankamuu Beiopats Arg >= KoHCT.;

— HaXXaTh KHOMKY B nosie IlpuBsi3Ka u 3a1aTh apryMEHT HOSBUBIIEMCS IUAJIOTE.

B mome Koncranra BBecTn moporoBoe 3HadeHue 80, MpU MPEBBIMICHUA KOTOPOW MBI 3a7aJIMM U3MCHCHUE
nBera Tekcra ['0.

B none 3nauenne niass TRUE npu noMoiny cTaHmapTHOTO Iuaiora BEIOOpa [[BETa 3313 JUM IIBET TEKCTa JJIs
3HAaYEHH, MPEBHIIIAIONINX TOPOTOBOe (B TaHHOM ciydae KpacHbIi). B mone 3nauenune ana FALSE 3ananum nset
TEKCTa JIJIsl 3HAYCHH MEHBIIIEe TTIOPOTOBOTO (B TAHHOM CITy9ail YePHBIN).

Teneps COXpaHMM MPOEKT Ui 3allycka B MOHHUTOPE pPEabHOTO BPEMEHH, OTKPOEM H 3allyCTHM €ro B
npodaiinepe ¢ moanepKKoi rpadudecknx 3KpaHoB — ['D 0TOOpa3UT M3MEHSIOIIYIOCS aMIUTHTYIy MAI000pa3HOTro
curHana. [Tpu npeBblllIeHUH 3aJITaHHOTO OPOTrOBOro 3HaueHus 80 1[BET TEKCTa U3MEHUTCA C YEPHOTO Ha KPACHBIN.

JluHaMu4ecKkue CBOiicTBA

JAunamuyeckas 3aauBka ['J

[Ipu wucnonb3oBaHuM AaHHOTO CBoWcTBA ['D oTOoOpaskaeT 3HAUYEHWE MPUBSI3aHHOTO apryMEHTa YHCIOBOTO
dbopmaTa B BHJIE 3aKpaIICHHOM o0yacTu (Takas 00JacTh jajiee HasbiBaeTcs cjoeMm). [loaaepkuBaroTcs aBa BHA
JUHAMHYECKOW 3allMBKH — OJHOCJOIiHAsi (oToOpakaeT 3HAa4YeHHWE OJNHOIO apryMeHTa) W MHOTrocJIoHHAas
(oToOpaskaeT 3HaYeHHs HECKONBKMX aprymMeHToB). O0a BHIa HACTpaumBaIOTCS Ha BKIaake JlmHamMuyeckasi
3aauBka ( B4) okaa CBoilicTBa 00bekTa. /{7151 HCTIOIB30BaHNS JUHAMHUYECKONW 3aJIMBKU HY)KHO HA DTOW BKJIAJIKE
yctaHoBUTH (prar Paspeureno.

Jns moOaBieHus/yaaneHus clIos UCIONIb3yeTcs KOHTEKCTHOE MEHIO, BhI3bIBaeMoe HaxkatueM [IK mbimm Ha
Ha3zBaHUAX MyHKTOB Ciaon/Cioii coorBeTcTBeHHO. HacTpoiiku st BceX CO31aBaeMbIX CIIOEB UMEIOT OJAMHAKOBOE
Ha3zHauYCHHE.

Bknazka cogep:kuT cieayionne HHCTPYMEHTBI KOH(UTYPHUPOBAaHUS 3aJIMBKH.
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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 00beKTa.

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

[Ipu pabore B peasbHOM BpeMeHH TpadUUYecKHil DJIEMEHT IepeMeNaeTCs BJOJb TPACKTOPHH, KOTOpas
3a/1aeTcs KaK JIoMaHast TUHUS (KOJIMYECTBO Y3JIOB JIOMaHOW He orpanuyeHo). Texyiee nmonoxenne I'D 3aBUCHT OT
3HAYEHUsI MPUBS3aHHOTO apryMeHTa (YMCIIOBOM apryMeHT U MPHUBS3KK BbIOMpaeTcs B cnucke IlpuBs3ka), oT
3HAYEHU, 3aJaHHBIX AJIS Y3JI0B TpaeKTopu, U (hiiara [lepememiaTs niaaBHo.

3aoanue mpaekmopuu nepemeujeHus

[lon 3amarreM TpaeKTOpWHU MOHUMAETCS 3aJaHre TIOJIOKEHHS €€ Y3JIOB U 3aJaHre 3HAYCHUN ISl 3TUX Y3JIOB.

[To ymonuaHHIO TpaeKTOpUs ITUHAMUYECKOTO IEpPEMEIICHHsT MpPEeACTaBiIseT CO0O0H OTPEe30K OT TOYKH
npuBs3kd ['D 10 IEeHTpa OrpaHHMYUBAIOIIETO MPSIMOYTOJBHUKA, T.€. MMEET 2 y3/a. 3HaueHHs Uil ITHX Y3JIOB
ycranaBiuBatorcs paBHbIME 0 m 100 cooTBeTCTBEHHO (3HAUEHHWE, 3aJaHHOC I y37a, OTOOpakaeTcs B OKHE
3HaveHHUe y3J1a IPU HaBEJICHUH Kypcopa Ha y3edn).

C nmomompio mMerona drag-and-drop mNoJjoXeHHE Y3JI0B TPAaeKTOPUM HA JKpaHE MOKHO HM3MEHSTH (TpH

HaBeJICHUU Ha y3eJl Kypcop NPUHUMAET BUJL , IUIS BBIICTICHUS Y371a HYKHO Haxath Ha HeM JIK).

UYroOb! 100aBUTH HOBBIH y3€J, HYKHO BBIIEIUTH OJUH U3 UMEIOIINXCS Y3JI0B M Aajiee MCIIOIb30BaTh METO
drag-and-drop npu HaxxaToi knaBumie CTRL (mpu 3Tom U1 y37a-IOTOMKa yCTaHABIMBAETCS 3HAUEHHE, KOTOPOe
3aJ1aHO JJISl y3JIa-POJTUTEIIS).

VY3en, mepBoHAYANBHO pa3MeNIeHHBIH B TOUYKE MPUBS3KU 1D (3TOT y3en o0o03HayaeTcs KpacHOW TOUKOW),
OCTaeTcsl KpalHUM y3JIOM NpH JIOOBIX MAaHUIYJALUSAX C TPACKTOpUEH M B JajJbHEHIIEM Ha3bIBaeTCS IIEPBBIM
Y3JI0M.


mk:@MSITStore:C:%5CDocuments%20and%20Settings%5CLenin.DOM_KOMP%5C%D0%A0%D0%B0%D0%B1%D0%BE%D1%87%D0%B8%D0%B9%20%D1%81%D1%82%D0%BE%D0%BB%5CTrace%20Mode%20help%5Cgraph.chm::/Dinamicheskoe_peremeschenie_GE.htm#B15322Zadanie_rejima_peremescheniya
mk:@MSITStore:C:%5CDocuments%20and%20Settings%5CLenin.DOM_KOMP%5C%D0%A0%D0%B0%D0%B1%D0%BE%D1%87%D0%B8%D0%B9%20%D1%81%D1%82%D0%BE%D0%BB%5CTrace%20Mode%20help%5Cgraph.chm::/Dinamicheskoe_peremeschenie_GE.htm#B15321Zadanie_traektorii_peremescheniya
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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
MHUIMATTU3UPYETCSI OIIEPATOPOM C IIOMOIIBIO MbIIHK. 3afanne GyHKIMA yIpaBaeHHs IS rpa@UIecKUX 2JIEMEHTOB
npuaaeT rpaguyecKuM SKpaHaM CBOWCTBO MHTEPAKTHBHOCTH M 00ECIIEUMBACT OHO M3 BakHEHIInX kadecTB ACY
— YIpaBJIeHUE TEXIIPOLIECCOM C MOMOIIBIO rPahMUECKIX CPEICTB.

OyHKINYU yIIpaBlIeHHs 3a1at0Tcs Ha Biiajke JleilcTBus ( ﬂ) okHa CBolicTBa 00beKTa:

Onpenesensl claeayonye coObITUS, IO KOTOPHIM MHULUATU3UPYETCSl BHIIIOJHEHUE ACHCTBUH B peabHOM
BpPEMEHHU:

o pressed (nHaxkatue JIK na I'D);

o released (oTxkatue JIK Ha ['D);

[ kaxzoro u3 coOBITHI MOKET OBITH HE3aBHCUMO 337]aHO HECKOJBKO (PYHKIMI yNpaBieHHUs, BBIOMPaeMbIX
13 KOHTEKCTHOTO MEHIO (MEHIO OTKpbIBaeTcs mpu HaskaTuu 11K Mply Ha Ha3BaHUM COOBITHSA):

e nepenarthb 3HaueHue (Send Value);

¢ MoKa3aTh/CKPBITH J1eMeHThI (Show/Hide Elements);

e nepeiiTu Ha 3KkpaH (Jump to Screen);
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¢ nocjaatbh koMmMmeHnTapuii (Send Comment);

e nocaath noackasky (Send ToolTip);

¢ nocaath cTpoky (Send String);

¢ BLINOJHUTH (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.

Ilpn HaBenenuu Ha I'D ¢ QyHKOMEH ympaBieHUs Kypcop NPUHMMAET BUA \ﬂrj s I'D ¢ dynknueit
yIpaBJIEeHUS MOXET OBbITh TAK)KE CKOH(PHUTYPUPOBAHO BBIACIICHUE B PEaIbHOM BPEMEHH.

BceTpoennbie rpaguyeckne 31eMeHThI

Jlunua’

I'D JIunns . HE MMeEeT CHelU(pUUECKUX CBOHCTB M pa3MellaeTcs B TpagHUyeckoM cJoe CTaHAApTHBIM
crocobom.

‘Texcm’

I'D Teker = HE UMeeT cnenu(UUecKuX CBOMCTB M pa3MellaeTcs B IpagHuyeckoM CIIo€ CTaHAapTHBIM
crocobom.

[Tpn nuHaMu3anuy aTpuOyThl ABTOMAaTHYECKH IPUBSI3bIBAIOTCS K OCHOBHOI MIPUBSA3KE, €CIIM OHA 3a/1aHa.

[Tpu 3amannu GopMaTa BEIBOA MOKHO JT00ABUTH MOSICHAIOLINNA TEKCT, KOTOPBI OTOOpakaeTcs B peabHOM
BpPEMEHHU.

‘ILnockue puzypot’

B a1y rpynmy Bxomst ciemytomntue 1'9:

IL1ockuii k1anan

TpeyrojbHuk

OBan

Crpenaka

DJINIIC, CEKTOP @)

‘Pecypcut’

B sty rpynny Bxoadr cienyromue ['D:

TexcToBbIN pecypc

PactpoBoe n3o0paxenue

BexTopHoe uzo0pakenue

Buneoxyun

PucyHnok u3 daiina 2

Texcr u3 daiina E |

Otu I'D mpencraBisitor co0oil HEBUAWMBIE OKHA, B KOTOPBIX IO 33JaHHBIM HpaBHJIaM OTOOPaXKaloOTCs
pecypchl U3 COOTBETCTBYIOIINX WIH (aiiioB.

‘Buoeoxnun’
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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:

e IlpuBsizka — mnpeiHA3HAUYEH IJs 33JaHUS YCIOBUS BOCIPOM3BEICHUS BHJICOKIMIA IO
3HAYeHHWIO TPUBS3aHHOTO apryMmMeHTa. Eciom 3HadeHume aprymeHTa He paBHO 0, BHACOKIHII
BOCHIPOU3BOAUTCH, eci () — He BOCTIPOU3BOIUTCS;

e [lay3a — ompexmensier may3y MexXIy KaJpamMH IpH BOCHPOHM3BEACHHWU KIHIMA. ITOT
napameTp 3afaeTcsi B TakTax OOHOBIICHHMS DJKpaHa (3HAa4CHHE CTATUYECKOrO IapaMeTpa IIo
ymomganuio — 0);

e [loka3piBaTh NpU OCTAHOBKE — €CIIM ATOT aTpHOyT MMeeT 3HaueHne True (3HaUeHHE MO
YMOITYaHUIO), TIOCJIe OCTAHOBKH BOCIpou3BeeHus ['D oTobpaxkaer nepBbiil kKaap kinuna; ecnu False,
MOCJIE OCTAaHOBKH BOCTIPOM3BEICHUS KIIUIT CTAHOBUTCS] HEBUIUMBIM;

o HenpepbiBHOEe BOcCHpou3BedeHHE — €CITU OTOT aTpuOyT mMeeT 3HadeHne True (3HadeHHWE IO
YMOJTYaHHI0), KU BOCITPON3BOANTCS IUMKIMYECKH; eciu False, Kium BOCTIpOW3BOINTCS OHOKPATHO.

‘Obvemnuvle gpuzypor’

B sty rpynny Bxoadar cnenyrouue ['D:

Muaung ‘

Cdepa

Konyc

Top

Mupamuga B

EmMkocTh

Kaanan

Tpyoa ||

PeabedHblil KOHYC B

KpuBosiuHeiinblii KoHyc

I'papuent

‘Knonku’

B sty rpynny Bxonst cnenytouiue I'D

Knonka

I'pynna kHomok

KapTunka-kHonka e

‘Knonka’

I'D Knonka pa3MeluaeTC5{ B IpapMIeCKOM CJI0€ CTaHIAPTHBIM CIIOCOOOM.

Jns co3manms B mabmone 3kpana N KHONKH ¢ GyHKITHEH mepexoaa Ha 3kpaH M JT0CTaTOYHO TepeTaniuTh
11abJIOH MM KaHaN BeI30Ba 9KpaHa M U3 HaBUTaTOpa MpoekTa B mabiaoH skpaHa N.

I'D Knonka nmeet cienyromnye cnenunpuuecKiue HacTpOHKH, 3a1aBaeMble B OKHE CBOWCTB!

wa.
Hb..
..

L4 ABa COCTOAHMA — CCJIH OTOT cbnar YCTAHOBJICH, YCTOfIQHBLIMH SIBIITIOTCSL 002 COCTOSIHUSI KHOIIKU
(Ha)i(aTOG n OT)KaTOG), B MIPOTHBHOM CJIy4dac yCTOﬁqHBO TOJIBKO OT>KAaTo€ COCTOSHHC,
L NPUBHA3ZKA — ONPEACIIACT apryMCHT IJId YIPaBJICHUA COCTOAHUEM KHOITKH (Ha)KaTOG n OT)KaTOC) npu

ycTaHoBiIeHHOM atpuOyte JBa coctosinusa. [Ipu 3HaueHun aprymenta () KHOMKa oTXKaTa, MPH JIOOOM APYroM
3HAYCHUU — Ha)Kara.

® IUI0CKAS — [TPU YCTAHOBKE TOTO (pyiara KHOIKa CTAHOBUTCS TUIOCKOIA;

® N300pakeHHe — KHOIIKA BEIOOpA PUCYHKA M3 PECYPCHON OMOIIMOTEKH N300pakeHUH;

® NCTUHHBINA pa3Mep H300pakeHUsl — [IPU YCTAHOBKE ITOTO (uiara KapTHUHKA MPUHUMAET CBOW MCTHHHBIN
pa3mep; eciu (ar He YCTaHOBJICH, PUCYHOK CIKUMAETCS JI0 pa3Mmepa 24*24 nukcerns.

‘I'pagpuxu’

B sty rpynmy Bxomst ciemytomtue ['9:
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o
Tpenn XY [
‘Tpeno’

I'D Tpenn e pasMmeriaercs B rpauecKoM CJI0€ CTaHAAPTHBIM CIIOCOOOM.

I'D Tpenna npennasHaveH A1 0TOOpaXEHUS] H3MEHEHHSI 3HAYCHUS apTYMEHTOB 3KpaHa BO BPEMEHH, a TAKKE
JUTsE 0TOOpakeHus: aHHBIX SIAD, maHHBIX WHIMBUAYAIBHBIX apXUBOB M MCTOPUYECKHUX NAHHBIX, MONYYEHHBIX OT
cepeepoB OPC HDA. AprymMeHTBI ¢ THIIOM JIaHHBIX C IUIABAIOLICH 3alsaTOW OTOOpakaloTCs Ha AHAJIOTOBOW

NMaHeJd B BEpXHEH 4yacTH TpeHAa. APTYMEHTHI C IEJIOYHCICHHBIM THIIOM JaHHBIX Ha JAUCKPETHO NaHe/H,
KOTOpas paclojiaraercs Moj aHaloropoi (puc. 32).

Meander
ch?
IO0B05120630 120640 120650 120700 12071C

EBlEs « ¢ @« 5P P
K puekie WeTouHir, IHauEHWE
pragrami_chZ_in

ch

sand

Puc. 32. I'D Tpeno

[ToMuMO THITOBBIX CBOMCTB TPEH/ UMEET 3HAYUTEIbHOE KOJMUECTBO ClICIM(DUIESCKUX aTpHOYTOB.

OxHo cBoiicTB I'D congepxut Bkiaaku OcH. cBoiicTBa 1 Kpusele.

Ha Bruramke OcH. cBolicTBa KOHPUTYPHUPYIOTCS CIEIYIONTHNE Crien(pruaecKre aTpuOyTHI:

OpueHTaNMA — PacMoOIOKEHIE BPEMEHHO IIKaJIbl TpeHAa (TOPU30HTAITFHOE WM BEPTUKAIBHOE).

Macmradupyemsblii — eciiu TRUE, pa3smepsl TpeHa MOKHO U3MEHATDH B PEaIbHOM BPEMEHHU.

3aroJ10BOK — TEKCT, BBEICHHBIH B ATO 110JIe, 0TOOpa)aeTcsl B 3ar0JIOBKE OKHA TPEHAA.

CeTka — 3TOT pa3/ieN COJEPIKUT TUTIOBBIE HHCTPYMEHTHI 33/1aHUS TTApaMETPOB CETKU TPEHA.

Jlerenaa — 3TOT pa3ien CONEP>KUT THUIOBble MHCTPYMEHTHI 33/IaHUs ITapaMeTpOB JIETeHbl, 0TOOpakaeMoil B
HIDKHEN 4YacTu TpeHJa. Ecnu Ha TpeHae 2 maHenW aHAlIOroBas M AMCKPETHas, JETeH/a MEepPEKITI0YaeTCs] MEXIy
HUMH (U1 TiepeKiTiodeHns HykHo Haxarb JIK Ha maHenu). B nerenay BBIBOAMTCS 3arojOBOK KPUBOW (MM
apryMeHTa, €ClU IJIsi KpUBOM He 3ajmaH aTpuOyT 3aroJioBOK); IBET W 3HAYCHWE B TOYKE, YKa3aHHOW BU3HUPOM.

YroObl B peallsHOM BPEMEHHU TIOKA3aTh/CKPBITH KPUBYIO, Ha/l0 HakaTHeM JIK yCTaHOBHUTB/CHSTH COOTBETCTBYIOIIUI
¢nar B cton6ue Kpussble nerenmp.

Ocpb BpeMeHH — 3TOT pa3Jie COAEPKUT HACTPOMKH BPEMEHHOU OCH:

Hoxa3biBath — eciiu TRUE, Ha ocu 0TOOpaxaroTcs 3HAYCHHS BPEMEHH.

Pa36uenne — konnuecTBO pa3OMEHH BUJUMON YaCTH OCH.

Hepuon moanucu — mepuoa moamnvceid Ha ocu (B pazOueHHsax). JINHUM CEeTKH 0e3 MOAIMCH WMEIOT IBET,
3amaHHbId aTpuOyTom Jlom. nBeT B paziene Cerka.

JAunana3oH — quana3oH 3HadeHuil Buaumont gactu ocu (0-100).

Enununusbl — eAMHATIEI M3MEPEeHHS rana3oHa. BeiOuparoTcs u3 MEeHIO: CeKYHAa, MUHYTA, Yac, 1eHb.

JleBasi rpaHMua — apryMeHT, B KOTOpBIN Iepelaercsl TEKylllee 3HAauye€HHUE JIEBOM BPEMEHHOW T'paHUIIbI
TpeHaA.

IIpaBasi rpaHulla — apryMEHT, B KOTOpBIM mepenaeTcsl TEKyllee 3HAUCHHE MPaBON BPEMEHHOW TpaHMIIBI
TpeHAA.

APTyMEHTHI, XpaHAIIUE TEKYIIHNE BPEMEHHBIC TPAHUIIBI TPEH/Ia, MOTYT OBITH HMCIIONH30BAHBI, B YACTHOCTH,
JUIs BBIBOJA MTHOBEHHOT'O CHHMMKA TpeHAa B TeHepupyeMbli AokyMmeHT. IIpu 3ToM Ha TpeHI B JOKYMEHTE
BEIBOJISITCSL TOJIBKO T€ KPUBBIC, KOTOPBIE OTOOPaXKAIOT AaHHBIE MHIWBUAYyaIbHOTO apxuBa, BEIOOpky OPC HDA,
WM 3Ha4eHUA KaHana, apxuBupyemoro B SIAD.

Ochb 3HaYeHM# — 3TOT pa3/ieNn COAEPKUT HACTPONKH OCH 3HAUECHHUH.

Pa30uenue — konnuecTBO pa3OMEHH BUUMON 9aCTH 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;

— BKJIIOYCHHUE/BBIKIIIOUEHHE PEXUMa MEPEMEICHHsT BH3Hpa M0 METKaM aKTUBHOW (BHIOpaHHOH B JEreHe)
KpPUBOM;

— BXOI B JMANOT PENAaKTUPOBAHUS KPUBBIX TpeHHAa, uAeHTH4YHbIM Bkianke Kpusble oxkHa CaoiicTBa
o0bexkTa. OKHO TpEHA3HAYCHO ISl JTOOABIICHHS/yNANCHUS KPUBBIX W HM3MEHEHUS MX HACTPOCK B PEaTbHOM
BpPEMEHH;

Ecnu Ha sKkpaHe HemoCpeACTBEHHO (HE B OKHE) pa3MelleH Irpaduyeckuil 0OBeKT, COAepKalluil TpeH, TO
JaHHas! QYHKIHMS TPEH/Ia HEJOCTYITHA.

— mepexoJ] K BpeMeHHO# MeTke. [Ipy HakaTHH Ha 3Ty KHONKY TOSBISETCS JHAIOrOBOE OKHO BBOJIA 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)
nosiBsieTcst B Mecte Haxkatus JIK;

— TO0Ka3aTh [aHeJIb MHCTPYMEHTOB. Ecii KHOTIKa He HaXkaTa, TIaHeIb HHCTPYMEHTOB He 0ToOpaxaercs;

— I0KAa3aTh/CKPBITh JICTEHILY;

— MHJUKATOp CUHXPOHHU3AIUU OTOOPa)KaeMbIX JaHHBIX C apXUBOM;

— u — KHONKH JJIsl TIepexofia 0 BpeMeHHOW ocH rpaduka. COOTBETCTBEHHO K Ha4yajdy, Ha JeHb
Ha3aj, Ha Yac Ha3aJ ¥ Ha Ha4aJj10 cjedyIoliero 4aca, Ha Ha4aJjo cjaelyrollero JHs, K KOHLY.

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

YroObl B pealbHOM BpPEMEHH W3MEHHTH MaciuTad mo 0ol u3 ocell, Hano Haxats JIK B obnactu TpeHaa, a
3aTeM HakaTHeM coueranms kiapum CTRL+ =/ =/ ¥/ ‘fyCTaHOBI/ITL TpeOyeMbIif MacImTal.

‘uazpammot’

B sty rpynmy Bxogst cieaytomue ['9:

Kpyrosas gjuarpamma
I'mcrorpamma

‘Tucmozpamma’

I'D I'ucrorpamma “0T06pa>1<aeT 3HA4YEHUs! IPUBA3AHHBIX APIYMEHTOB 9KpaHa B BUJE CTOJIOIIOB.

I'D pa3mermaercs B rpaguIeckoM ciIoe CTaHJAPTHBIM CIIOCOOOM.

OKHO CBOMCTB THCTOTPaMMBI COJIEPKUT BKIaku OcH. cBoiicTBa 1 CTOA01BI.

Ha Bruiangke OcH. cBoiicTBa KOHQUIYpUPYIOTCS CleAyIomue crieruduiaeckue aTpuOyThl THCTOTPAMMBI:

— B pa3zese 3aro/0BOK 3a7ar0TCs TUIIOBbIE IapaMeTPbl BEPXHETO KOJOHTHUTYa ['3;

— B pazzene [Moanucsh 3a1a10TCs TUIIOBBIE TapaMeTPhl HIKHETo KoJoHTuTyaa [0

— B paszzene Jlerenaa 3a1aloTcsl TUIIOBBIE apaMeTpHl JITeHABL. B jerenay BBIBOASTCS Ha3BaHHUA WM IIBETa
CTOJIOIOB ¥ TEKYIIWE 3HAUYCHHSI COOTBETCTBYIOIIUX apIyMEHTOB.

UKcno JecATHYHBIX 3HAKOB 3HAYCHUM, OTOOpakaeMbIX B JIeTeHAE, 3ajacTcs arpulOyrom JIpodHasi 4acTh
3TOTO pas3zena;
aTpuOyT Iloka3pIBaTh ONMMCAHMS MTO3BOJISET BEIBOJUTH B BEPXHEH YacTH cToj011a TeKylee 3HaueHHe
NPUBSA3aHHOTO apTyMEHTA.

KonTpoabHbIe Bonpochl
1. TIpuBenute npuMepsl rpaguaecKux HHTEPQEHCOB
2. B u4em npenmyecTBo rpaguyeckoro HHTepdenca st CUCTEM yIpaBICHUS
3. B uem Hegocratku rpaduueckoro uaTepdeiica A CUCTEM yIpPaBICHHUS
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JlaboparopHasi padora Ne6 PazpaGoTka aBTOMAaTH3MPOBAHHOM CHCTEMBbI YIIPABJICHHS

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_Le¢

[l Hoswm.. Chil+h £ By Wy X
= Ovkpem... Chrl+0 m H Eé =% =] .:QP a
WranopT »
3 e
| SERETE |E3KpaHﬂ1 ‘
B CoxpaHute Chl+5 B =

CoxpaHuTe Eak... Chrl+5Shift+5
3HaYeHUE Napa

=]
@ WMHpoprauma. . »
re

24 Coxpanure anA MPE

=T
Otnagka P

b
% L o+
8

JokyreHTMpoEaTe NpoekT ... Chil+P

HacTpoiiku MC...

MocnegHre daline 3

Brmog

Puc. 1. Ilynxr ®aiia rnaBHoro meHio TraceMode

Taxke BweiOepeM myHKT MeHO PIIJI — OcHoBHBIe cBoiicTBa. B OTKphIBIIEMCS OKHE
YCTaHOBUTH (prakok cieBa OT dneMeHTa OTKPbIBATH CBOCTBA aBTOMATHYECKH U yOpaTh (iakok
cieBa ot nmyHkTa Iloka3aTh ceTKy, Kak MOKa3aHo Ha puc. 2.

Faiin [poekr Npaeka Cepeuc Bua Okno Crpaeka
‘AR D A4 K @0 F BB X [0z v Q
RN EPEEE PR L

L (B8 HacTpoiu

Hagmramo e
i@ - N M 0ACEEYHESTE MPH HAEEAEHMH MEILLM
PenakTop aprymeHTos

@ OTKPEIEATE CEOACTES SETOMATHUECKH
BazoBRI pegakTop
B egs [] Pacnonarats na cetke [] Mokasare cetky
e i

= u War certu |8
| [ CHOBHEIE CEOHCTES

Lleer cetku

LlBET KOHTYPA BEILENEHUA

= E BrIeneHHE NpK PelaKTHPOEaHUM [] Wenonsaoeark yoTapes
F | EreneHue B peantHomM EpemeEHI
% d LLeeT pariki

TonwmMHa parku
CTine pamku

Orerun

Puc. 2. Oxno nactpoiiku MC

Cetka ynpocTut 3a7ady 0oJjiee TOYHOTO M COTJIaCOBAaHHOTO pa3MEUICHMsI OTAEIbHBIX YacTel, U3
KOTOPBIX COCTOST Tpaduueckue 3JaeMeHThl. JlanmbpHeliliee HCIONb30BaHUE CETKU IPHU pa3MelleHUH
rpadMuecKux dJEMEHTOB HEMOCPEJACTBEHHO Ha »JKpaHaX oleparopa OCTaeTcs Ha YCMOTpEHHE
pa3paboTyrKa, Tak Kak B HEKOTOPBIX ClIydasiX €€ HCIOJIb30BAHUE MOXKET IMPHUBECTH K CMEIEHHIO
COCTaBHBIX YacTel rpauuecKux IEMEHTOB OTHOCHTEIBHO APYT Apyra. Eciu Bl pemmnTe NpuMeHsTh €€
IPU CO3/1aHUM OTAETbHBIX IpaUueCKUX 3JIEMEHTOB, TO HEOOXOAMMO K CTpoKe MeHIo BbIOpaTh JIK daiin
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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 HoeblA npoekT

CosgaTe || OTreRa

Puc. 3. OxnHo BeIOOpa THITA MPOEKTA

B TRACE MODE cymectByeT 4 THIIa YpOBHS CIIOKHOCTH pa3pabOTKU MPOEKTa:

— NPOCTOH;

— CTaHJApTHBIN;

—  KOMILJICKCHEIN;

— HacTpauBaEMBbIil.

YPOBHHU CIOXKHOCTH OTIMYAIOTCS CIOSMHU, JOCTYITHBIMU MPHU pa3paboTKe MPOEKTa.

IIpu  ypoBHe cunoxHoctn  «IIpocroit»  moctynmHsl  cinoum  Pecypebl, Cucrema,
Ucrounuku/mpuemuuku, bubamoreka. [lpu ypoBHe cioxHocTH «CTaHIapTHBIN», KpOME CIOEB,
JOCTYIHBIX MHpH ypoBHE cioxHocTu «lIpocToit», noctymssl Takke cion IlladinoHbl mporpamm,
la6aoubl 3xpanoB, llladsonsl otueroB, labaount cBs3m ¢ BbJl. [Ipu ypoBHE croxHOCTH
«KoMmiekcHbI», KpoMe CII0€B, TOCTYIIHBIX MPU YPOBHE CI0KHOCTH «CTaHAAapTHBINY, JOCTYIIHBI TaKkKe
ciou TomoJiorusi, Texnosorusi, KHUIIuA. IIpu ypoBHe cinoxHoctu «HactpauBaemslit» M0OXKHO BBIOpaTh
JocTynHble ciou. Taxke NpU JTaHHOM YPOBHE CJIOKHOCTH MOXKHO CH€NaTh JOCTYNHBIM cioil basza
KaHaJI0B.

[Ipr co3maHMM HOBOTO MPOEKTa NpeasaraeTcs BbIOpaTh OJUMH M3 3 YpOBHEH CII0XHOCTH:
IIPOCTOM, CTaHAAPTHBIN, KOMIUIEKCHBbIM. HacTpanBaemplii ypOBEHB CIOKHOCTH MOYKHO BKIIOYHTH B
HacTpoiikax mHcTpyMmeHTanbHOU cpenpl TRACE MODE uepes menio ®aia—Hacrpoiiku UC... Ha
BKIagke MC—YpoBeHb CJI0KHOCTH.

YpoBeHb CIIOKHOCTH pa3padOTKU MOXXHO H3MEHHTh B JI000M MOMEHT B IyHKTE€ MEHIO,
YKa3aHHOM BBIIIE U MIOKa3aHHOM Ha puc. 4.



90

=

@ HacTtpokiH
MC
Ofwme () MpoeToil (%) KomnnekcHel
‘HpoBeHE CAOHKHOCTH i () CTaHaapTHeIR () HacTpaueastbli
Bua B
CoxpaHuTe ana MPE LAMDETE) 21126
WMo Fecypokl CucTera
0
K;::Z;fep s TRACE MODE 5 Ll afinoHEl nporpatdta M T ouHuE L T pHERHME K
Ll afinoHE! 3kpaHoE Tononorus
W a5noHE! OTYETOE TeEXHOAorHA

L atnoHer ceasyM c B FMAM

Eaza kaHanoe Butnuorern

OTkpEIEATE WataoH
CTROMTE KOAMPOBKY N0 TEXHOOrAM

CozaaTe offbeKT NpH KONMPOBSHWK W3 GUENHOTEKM
PenakTop aprymeHTos

Eaz0EbIM pegakTop
FOA

PenakTop A0KYMEHT OB
Penakrop SHL

PenakTop nporpardr

Cnpaexa [oToED OTtraeHa
] l I

Puc. 4. Hacrpoiika ypoBHsI CJI0)KHOCTH U3 MeHI0 Daiin

B nanHOM ciydae BeiOepeM ypoBeHb ci0KHOCTH « CTanaapTHblit». [Tocie nHaxarust JIK Mbiu
Ha dKpaHHOil kHonke Co31aTh B JieBOM okHe HaBuraTopa mpoekTa mosiBUTCS ISPEBO MPOCKTA.

Iocre co3manms npoexta coxpanuM ero, Haxas JIK @ u ykaszas HeoGxoaumoe ums (B 1aHHOM
npumepe «ASU.prj»).

Co3nanue M0JIb30BATEJIbCKOI O0M0JIMOTEKH KOMIIOHEHTOB

B SCADA/HMI cucreme TRACE MODE 6 6ubnuoTeku moapas3aesissioTcs Ha JiBa OCHOBHBIX
TUIA: peCypCHble OMOINOTEKH 1 OMOIMOTEKH KOMIIOHEHTOB [5].

PecypcHble Ou0JMOTeKH pa30UTHl HAa KOJJIEKUUMU Tpa@UuecKuX MPUMUTHBOB pPa3IHMUHBIX
dbopmaToB:

- aHUMaIus;

- BeKTOpHas rpaduka (Meradaitib);

- pactpoBas rpaduka;

- rpaduuecKre AIIEMEHTHI.

[Tocneanue mnpeacTaBisiOT co0O0il ynoOHOE CpencTBO Ui COCTaBJICHHSI CBOMX (UPMEHHBIX
rpaduueckux anmementoB (I'D) w3 cookymHoctu craHmaptHeix ['D TRACE MODE 6. Mx MoxHO
TUHAMHU3UPOBATh, MPUUEM ISl KaXXAOTO MapameTpa 3a/laeTcsi WHAUBUAyanbHoe nMia. KoHeuHo, rpymnmy
['> MOXHO CKOIIMPOBATH M HE BHOCS €€ B PECypCHYIO0 OMOIHOTEKY, HO 3Ta BO3MOXKHOCTH OBIBAE€T OUCHB
MOJIe3Ha, €CJIM HEeCKOIbKo "D, 00pa3yronux HeKHil CUMBOJ, MPUBSA3aHbI K OJHOMY apryMeHTy. B sTom
ciyyae TEpEenpHBs3KY OJIHOTO dJEMEHTa PECYypCHOM OMOTMOTEKH BBITIOJIHUTH Ha TMOPSAIOK Jierde, 4em
HECKOJIBKO OTIIENbHBIX ['D, K TOMY K€ «CTIPSATAaHHBIX» B MEHIO CBOICTB 3THUX 3JIEMEHTOB.

Bu6anoreka KOMIOHEHTOB IIPEJICTABISCT COOOW MOIIHOE CPEJACTBO JUISl THUPAKUPOBAHHS
TOTOBBIX PEIIEHUH, U HE TOJILKO B 00JacTH OmepaTtopckoro uHrepdeiica. bubIMoTekn KOMIOHEHTOB
COCTOAT M3 OOBEKTOB, KaXKABIH W3 KOTOpHIX mpenctaBnsier coboir 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,

KOTOPBIC 6y,[lyT NIPUMCHCHBI B O(I)OpMJIeHI/II/I CO3a1aBaCMBbIX rpa(bnqecxnx OKpPaHOB, KaK ITOKa3aHO Ha pHUC.
7.

SEWIETOp Npo

& @ BUEAMOTER M KOMAOHEHTOE m Valves
% CucTerHan m Tarks
= 1 MNonksoeaTenscraq B Hotos
=T Libran_1
= 7 Object_1 [ CodingtHeating
& % Resources & Pumps
i wabves M Industrial
m Tarks
m totars
m CoolingtHeating
m Purnps
m Irdustrial

Puc. 5. Haurarop npoekra

= @] Pecypce
EE] AHUrMaLHA
I Sanemsn

m Pesepsyape!

Puc. 6. Crnoii Pecypcebl ¢ 106aBIeHHBIMY IPyTIaMu

) Pecypc-r Al ks
B o ‘ﬁ CozoaTe rpunny b E’E P

£ Ormenurs [Chil+2) |‘-@ K. apTHHKM

M=l Era
&
m e Eh Fonupoeare [Chrl+C) E% HHMaLMA
[ padUYECKHE_ 3 NEMEHTEI
0 MepevmeHoEaTE. . B
= o “4 Ceoiictsa {
m Hal - m m

Puc. 7. Jlo6aenenue rpynmnsl KapTtunku B cnoii Pecypcest

Cozgagum B rpynne KapTuHkm HOBBIT KOMHOHEHT — buOauorexka MH3o0paxenumii#l, kak
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MOKa3aHo Ha puc. 8.

Lﬂ KEIF'THH B
- |1‘i Cozgare KOMNOHEHT  k @ Butauorera Msobpaseni |
=
W atinoHe_T }( U HHYT 0T B m Butnuorera_MeTagalinos
M WasnoHe s £ Ormerurs [ClZ) '
% L atnoHE_;

— By Konuposare [Chi+C)
L atnoHE_;

MNeperreHoBaTE. ..

i Cverera | o CeoilcTEa

T ="
Puc. 8. Co3znganue komnonenra budanorexa_M3o0paskennii B rpynne Kaprunku

OTtkpoeM aBoiHBIM mIemukoM JIK BHOBB co3maHHy0 OMOMMOTEKY s penakTupoBanus. s ee
HATIOJTHEHHS BOCIIOJIb3YeMCsl MKOHKOM M4 Ha manenn WHCTPYMEHTOB. B OTKphIBIIEMcs Ananore BeIOOpa
¢aitnoB 1 UMIopTa ykaxkeMm nojgaupekroputo ...\Lib\Texture. BeiOepem Bce (aiinbl, Kak MokazaHo Ha
puc. 9, 1 HaAXKMEM SKPaHHYIO KHONKY OTKPBITh.

Buibpats chain 4aa HMnopTa

‘ Manka: |—;' Texture ﬂ o ﬁ E2-
| \ ::: y 5
i st lice_016

HeqaeHue e metal_011

A0EYMEHTEI E:& stone_ 001

@ i water 020

Patioudi cton

)

o gokyreHT I

| 58

| Mol korneoTEp
| &«
3

l Cetegne Hraa palina: |"brick_EI22.bmp" "ice_016.bmp" "metal_011.b j Otkpeme |
i Ok PYREHHE

i Jun paiinos: |PHC':|HK.M (".bmp *.png *.xpm *.jpa) ﬂ OrheHa

Puc. 9. JlnanoroBoe okHO BeIOOpa (haidiioB aJist HMITOpTA

Conepxxumoe Oubnnorexkn bubdamnorexka M3o0paxkeHmii#l mocie ykazaHHBIX JAEHCTBHIMA
nmokaszaHo Ha puc. 10.

[To10GHBIM BBIIIIEONMCAHHOMY CIIOCOOOM CO3/1a7iM B ciioe Pecypcebl rpynny AHMManusi, B Heil
- oubmmoreky bubanoreka_Buaeoxiunos#1. B oTkpeiBIIeMcs auanore Beioopa (aiinioB mist uMmopTa
yKaxeM nojaupexkTtopuio ...\Lib\Animation. Beibepem ¢aiin fluid_blue u HaxkmMeM 3KpaHHYIO KHOIIKY
OtkpbITh. Comepxumoe OMOINOTEKN BUACOKIMIIOB ITOKa3aHo Ha puc. 11.

B 3aBucuMoOCTH OT peAakuMy HCHOIb3yeMOM MHTErpUpOBAHHOM cpeabl pa3paboTKu — 6a30BOM
WM TIPO(eCCHOHATBHOM KOJIMYECTBO JOCTYIHBIX TEKCTYP U BHICOKIIUIIOB B OMOIMOTEKE PA3INIHO.
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m Eudnuorer.a_WaodpakenuEil” |

B o '.I

: Tk .i] %‘E_ =__s»! ! £

brick_022 0 ice 0161 [2B6x256] metal 011 2 stone_001 3 water_020 4
[25Ex20E] [256x25E] [2BEx20E] [2BEx257]

Puc. 10. Conepxxumoe 6ubnuoreku bubdaunorexka_M3o0pakennii#l

| Bugnuorera Bugsokaunosl®

fluid_blue 0 32432

Puc. 11. Conepxxumoe 6ubnuorexku budanoreka_ Bugeoxannos#1

B kxadecTBe BUICOKIHIIOB MOTYT OBITh MCIIOJIb30BaHbI MMPAKTUYECCKH JIFOOBIE UMEIOIIHECs (hailibl
dbopmaToB avi wiu mng.

[Tocne mpoBeaeHMS MOATOTOBUTEIHHBIX MEPONPHUATHI COXPAHUM BBITIOJIHCHHYIO pa0doTy, Ha)KaB
JK 3.

JlodaByieHHe cOOCTBEHHBIX KOMIIOHEHTOB B OMOJINOTEKY

Taxxe B OMOIMOTEKE CYIIECTBYET BO3MOXKHOCTH JOOABIICHUS TOJB30BATEIIbCKUX TpadruecKux
JJIEMEHTOB.

Hns sToro HeoOxomumo B cioe Pecypcbl BBIOpaTh CYIIECTBYIONIYIO TPYIIY TpapUUIECKUX
sneMeHToB (I'D) nmubo co3aare HOBYIO. UTOOBI cO31aTh HOBYIO Ipymily, Heooxoaumo HaxaTb [1K mblimm
Ha cioe Pecypebl. B mosBHuBIIEMCS KOHTEKCTHOM MeHI0 BblOpath Co3gaTh rpymmy, 3aTeMm
I'padguueckne_3j1eMeHTBI, Kak MoKa3zaHo Ha puc. 12. B pesynbrate B ciioe Pecypebl Oyner co3nana
rpymnmna I'papuyeckue 3aeMeHTbI_Ne (101 Ne TOHMMAETCsI HOMEP CO3/1aBa€MOU TPYMIIbI), KOTOPYIO MPHU
HE00XOIMMOCTH MO>KHO N€PEUMEHOBATh.

|ﬁ Cospare rpynny - b f% P
h K.onuposare [Cri+C) IE [papuyeckue_a nerdeHTEl |

MepeurdeHoBaTE. .

% Ceoiictea

Puc. 12. KontekctHoe meHto ciost Pecypcsl

YroOrl co3nath rpadguueckuit 0obexT, HeoOxoauMo 1K MbIn HakaTh Ha BEIOPaHHYIO FPYMILY
B TOSIBUBIIEMCS KOHTEKCTHOM MEHIO BBIOpaTh Co31aTh KOMNOHEHT, 3ateM I'paduueckmii_00beKT.
JlanHas onepanus nokaszaHa Ha puc. 13.

g CosaaTb KOMNOHEHT b E Mpadudeckuil_ofberT

ﬁ Cozgare rpynny 3

= Cozpate no watnoHy...
Puc. 13. KoHnTekcTHOE MEHIO TPYIIIHI TpaUueCKUX dJIEMEHTOB

B pesynprare B crmoe Pecypcel B BBIOpaHHOM rpymme OyaeT Co34aH  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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JlaboparopHasi pab6ora Ne7 Pazpadorka mad10HOB rpapuiecKuX IKPAaHOB HHTErPUPOBAHHBIX
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 3arpy KeH.

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 LUaﬁnngL—---_..__ |

ﬁ Cosnare KOMAOHEHRT b Fkpan
B Wasnone -

@ Loanare rpunny g E| IpatKyeckad NaHe Nk
@ [l adnoHel_

£ DTmenue [Chl+Z) MHermockema

25 Cuctema T
By Konuposare [Chi+C)
% McTodHEL

MNepeutieHOBATE

-

%. Eubnuorey o i}
2 CeofcTeS

L

Puc. 14. Coznanne koMmnoneHta Jkpa B cioe llladaonbl 3xkpaHoB
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E [ naEHEIi 3KpaH

&3 Pec

E 3H eHewHel nepekaqkM
& ED3

5 Tpara

E 3H BHYTpEHHES NEpekayku
E Cenapatop

E JkpaH TpeBOrK

Puc. 15. Cnoii llIad/i0HBI_3KpaHOB

Hacrpoiika napameTpoB 3KkpaHa

OTtkpoeM co3naHHbIl 3kpaH ABoWHBIM 1eadkoM JIK no nukrorpamme PBC.

3amaguM pa3Mep sKpaHa U 1BeT (oHa co3gaHHOro skpasHa JIK mo sneMeHTy CTpokH MeHIO
CepBuc — Ilapamerpsbl 3kpaHa.

Tak kak 3aluTa KypCOBBIX NPOEKTOB MO AucHUILIMHE «CHHTE3 TEXHUYECKHUX CHCTEM
YIPaBIEHUSI» NPOUCXOAUT B MYJIBTUMEIUINHON ayAUTOPUU C UCIIOIb30BaHUEM IporpaMMbl PowerPoint,
TO I yA0OCTBA CO3/IaHUs MPE3CHTAIIMH PEKOMEHIYETCS 3a/1aBaTh pa3pelieHre skpana He 6osee 1024 na
768, 4T0OBI BCE AJIEMEHTHI I'pauecKoro AUCIUIes ObLIM YE€TKO BUAHBI M ObUIM TOCTATOYHOM BEIUYHMHBI.
Ucnons3yem paspemienue skpana 800 Ha 600. [Tocne 3agannsi HEOOXOAMMBIX MTAPAMETPOB 3aKPOEM OKHO
JIK no xHonike I'otoBo. [locnenoBarensHOCTh AEMCTBUI IIpeIcTaBlieHa Ha puc. 16.

AJNBTEpHATUBHO MOYKHO BBINOJIHUTH JBOMHON mienyok JIK B mo6oM cBOGOIHOM MecTe 3KpaHa U
B OTKPBIBLIEMCSI OKHE CBOMCTBA 00BEKTA YKa3aTh pa3pelieHue U 1BeT (hoHa.
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Puc. 16. Hactpoiika napamMeTpoB skpaHa

Pasmemenue rpagpuyeckux 3j1emMenToB (I'J) 3xpana u 3ajaHue CTAaTHYECKUX ATPUOYTOB
YroOrl BbIOpaTh I'D 11 pa3MelieHusi, Hy>KHO BBITIOJIHUTH CIIEAYIOIINE AeHCTBHSL:
- Haxxath JIK Ha KkHOnke nmaHenn HHCTpYMEHTOB I'paduyeckne 3j1eMeHThbI, TOKa3aHHOW Ha pUC.
17. Ilpu 3TOM BBIOMpaeTCs TOT JJIEMEHT, Ybsi MKOHKA BBIBEJCHA Ha KHOIKY (3JEMEHT, 3a/laHHBIH MO
YMOJTYaHHUIO JUIsl COOTBETCTBYIONIEH IPYIIIBI, WM YJIEMEHT, BEIOpaHHbII paHee)
PEL B[]~ eec o2 O D @8 BB okl B2 == 20 G .
Puc. 17. Ilanens uactpymentoB I'padpuueckne 31eMeHThI
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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).

Hampumep, Ha puc. 18 nmokazano menro rpynns! [IpsMOyTOIbHUKH.

O & B o
] my=f=]

Puc. 18. Menro rpynnsl IIpsiMmoyroibHuKu

[Tocne BbIOOpa AyI€eMEHTa €ro MKOHKA BHIBOAWTCS HA KHOMKY TPYIIIBI, KaK MOKa3aHo Ha puc. 19.

OSELT

Puc. 19. ITanens unctpymentoB I'papuyeckue 3jieMeHTBI 110OCIIE BHIOOpA COOTBETCTBYOMETO ['D U3
IpYTIIBI

[Tpu BBIOOpPE rpad)UIEecKOro 3MEMEHTa PEAAKTOp MPEACTABICHUS JAHHBIX MEPEXOAUT B PEKUM

pasMelleHts, Ipu 3TOM Kypcop Ha rpaduueckoM 3KpaHe HNpuoOpeTaeT BUJ + HManee B okHe Caou
HeoOxoqumo Haxatuem JIK ykasatb cioil, B KOTOPOM JOJKEH OBbITh pa3MelleH BbIOpaHHbIN
rpapuueckuii snement. Eciu oxHo Cijiom 3akpbiTo, To I'D Oyzmer pasmMelieH B clioe, B KOTOPOM ObLI
pasmemieHn nocneaauii ['D. B ciyuae ecnu cnmoit oiuH, TO HEOOXOIUMOCTh B YKa3aHUM CJIOSI OTIIAAET.
[Tocne pasmemenus I'D ero MOKHO IEpEeMECTUTb B Ipyrod cioi. [lajee NporoOJDKUTH IPOLERYDPY
pasmerienus ['D MoxxHO 1ByMs cioco0aMu:

- meperamuTh I'D ¢ maHenM HMHCTPYMEHTOB Ha 3KpaH (Mmerton drag-and-drop); mocne
pa3Mmernienus ['D nmeet pa3mepsl, 3a1aHHble 10 ymoiadanuto, PI1/] nepexoauT B pexxuM pelakTHpOBaHUS,
OKHO cBOMcTB I'D oTKpbIBaeTcsi aBTOMaTHueckH. lIpu meperackuBaHuM ¢ maHeau MHCTPYMEHTOB ['D
rpymi Pecypebl 1 O0beKTBHI Ha KpaHe pa3MENIaeTcs MePBbId pecypc/00bEKT MEPBOi OMOINOTEKH;

- IEPEMECTUTD KypCOp B HY)KHYIO TOUKY 3KpaHa U HaxkaThueMm JIK ycTaHOBUTBH TOUKY NpUBS3KU
['D. Jlanee neiicTBus 1o pasmernieHuto ['D MOTyT OTIMYaThHCS, OJHAKO Ui OOJILIIMHCTBA rpapuuecKux
AJIEMEHTOB OHU CTaHAAPTHBI — NEPEMEUICHUE MBIIIM [10CJIE€ YCTAaHOBKM TOYKU IPUBS3KM BBIBOJUT Ha
sKpaH o0pa3 I'D, mpu 3TOM OTPE30K OT TOYKHU NMPUBSA3KU 10 TEKYIIETO IMOJIOXKEHUS Kypcopa SBIsSETCs
JIMaroHaNbl0 NPSAMOYTOJIbHUKA, OorpaHuyMBamomero ['D (ecnu mpu mepeMelieHUd MBIILIU YAEpKUBaATh
Haxkaroil kinasuiry CTRL, psin I'D okakercst BiiucanHbIM B kBazpart). [loBropHoe Haxatue JIK npusoaut
K Pa3MEUICHUI0 TpaHUuecKoro 3JIeMEHTa B BBIOpAaHHOM rpaduyeckoM cioe (B psjie ciaydyaeB Jyisd
pa3Mmernienus ['D Ha 3KpaHe JOCTATOYHO YCTAaHOBUTH TOUKY IPUBS3ZKH).

Jns rpaduyeckux sneMeHTOB rpymnibl Jlomanble M KpuBble Kaxjaoe Haxarue JIK mocne
YCTAaHOBKM TOYKHM MPHUBSI3KH 3a/a€T Y3JIOBYIO TOUYKY (MPOMEXKYTOUHYIO BepIIMHY). i yCTaHOBKHU
IOCJIEAHEW BEPIUMHBI M BBIXOJA U3 pekuMa pasMelieHus 3tux ['D HyxHo Haxath [IK. Ilonoxenue
Y3JI0BBIX TOYEK, 3aJJaHHOE MPHU pa3MELICHUH, MOXKHO B JIaJbHEHILIEM U3MEHUTh.

Jlns otmens! pa3melenus 'O B ero npouecce Hazno HaxkaTh ESC.

[Tpu nepeceyennn ['D BO3HHMKAET HEOOXOAMMOCTh Pa3MECTUTh OAMH ['D MOBEpX Apyroro Wiu
Ha000poT. s 3Toro Hy>kHO BbLAEAUTh I'D JIK Mblmu. 3atem BbI3BaTh KOHTEKCTHOE MeHIO [IK mblmm u
BbiOpaTh IlepemecTTh HaBepX [UIsi TOro, YTOOBl MEPEMECTHTh Ha OJUH YpPOBEHb BBEpPX WU
ITepemecTnTh BHU3 Ui NIEPEMEILEHUS HA OAWH YPOBEHb BHU3. KOHTEKCTHOE MEHIO IPEJCTABIEHO Ha
puc. 20. [Ipumep BbITOTHEHNS KOMaH/Ibl ITOKa3aH Ha puc. 21.

B kauectBe 3anBmwkek Oe3 ympasieHus ucnoiabzyeMm ['O valve 1 u3 O6ubimoTeku U3 rpymiibl
3aaBuikku. PezepByap pasmectum Takke U3 6ubanorexu u3 rpynms! PezepByapbl.

[Tocne pazmenienus ['D He0OX0AUMO HACTPOUTH UX CBOUCTBA.
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Puc. 20. Beibop xomanzs! [lepemectuts BHU3

. 6)

b .

a) J10 BBITIOJTHEHUS KOMAHIbI; 0) 1mocJe BRIMOTHEHUST KOMaH/IbI.
Puc. 21. Bemonnenue komauasl [lepemectuts BHU3 ¢ ['D Tpybda

['padmyeckue 3eMEHTH UMEIOT CIIEAYIOIME HacTpauBacMble CBOICTBA:

- aTpuOyTHI (CTaTHUECKUE U JUHAMU3UPYEMBIE);

- TUHAMHYECKHE CBOMCTBA,

- (DYHKIMHU yTIpaBIICHHUS.

OTU mapaMeTpbl ONpPENeNSIIOT BHJ rpapUuecKUX 3JIEMEHTOB U BBIMOJHSAEMblE UMHU (DyHKINU
0TOOpaKeHHs U YIIpaBlIeHHs MTpHU paboTe B peaibHOM BPEMEHHU.

B naHHOM pazgene omucaHoO 3aJaHHE CTAaTUYECKUX aTpuOyTOB. 3a/laHue IUHAMHU3UPYEMBIX
aTpuOyTOB OMMCAHO B MyHKTE 3.6.6, TMHAMHUYECKUX CBOICTB — B IMyHKTE 3.6.7, QyHKIMIA ynpaBieHus — B
nyHkre 3.6.8.

VY I'D Teker 3agaaum cBoiictBo Teker. /s 3Toro nBoiinbiM menykoMm JIK Ha Tekcre BbI30BEM
OKHO CBOMCTB. JTO OKHO IPOJEMOHCTPUPOBAHO HA pUC. 22.

B none 3nauenne croiictBa TekeT BBECTH OTOOpaKaeMbIii TEKCT.

AHaJOru4HO 3a7aTh HeoOXxoaumble mapamerpbl cBoiictB KonTyp, 3anmumBka u LiBer Tekcra.
Jnis 3ajaHus TOTIOJIHUTEIBHBIX TapaMeTPOB JaHHBIX CBOMCTB HE00X0auMo J1Bax bl JIK MbIi HaXxathb B
nojie CBoiicTBO Ha TpeOyeMOM CBOIICTBe.

Bce cBolicTBa, BbIIEICHHBIE KOPUYHEBBIM LIBETOM U MOJYEPKUBAHUEM, UMEIOT JOIOIHUTEIbHBIC
rapameTpsl, KOTOPbIE MOKHO BbI3BAaTh IBOWHBIM HaxkaTueM JIK MbIM Ha Ha3BaHWW CBOWCTBA.
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Puc. 22. OxHo cBoiictB ['D Teker

ITocne pasmenienus I'D u 'O nonyyaem sxpan PBC, nzobpakenHnblii Ha puc. 23.

Puc. 23. 9paH PBCc pa3MemeHHLIM I'oulo

Co31aHne apryMeHTOB KpaHa
B cooTBeTcTBMM C TEXHMYECKMM 3aJaHHEM Ha MPOCKTUPOBAHHWE HEOOXOAMMO HAa3HAYUTH
apryMeHTHI mabiaoHy 3kpaHa — menqok [1K Ha co3maHHOM 11a0iioHe dKpaHa W BBIOOP M3 BBINAIAOIIETO
cnucka myHkra CBoiicTBa, nainee mepexoj BO BKJIAAKY ApPrymMeHTbl. OKHO CBOWCTB C OTKPBITOM
BKJIQJIKOM APryMeHTBbI MTOKa3aHo Ha puc. 24.

WHgaprauma APryraeHTEI
CRE SR IR AR Y. v éh &

Hraa | Tun | Twn gaHHE: | 3HAYSHME MO YrA0NYEHHED | MpueAska | F naru | Ipynna En. HzmepeHuA KotreHT apui
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Puc. 24. OKHO CBOICTB C OTKPBITOH BKJIaJKON APryMeHTbI

Yto6bl CO3MaTh apryMeHT, HeoOXOAMMO HakaTh Ha KHomKy 2. Tlocie sToro Tpebyercs
HaCTPOUTH IMAPAMETPBI APIYMEHTA.

OcHoOBHbIE TapaMeTpPbl apIYMEHTOB M PEAAKTUPOBAHUE UX B I10JIE€ PEJAKTOpPa apryMEHTOB:

- UMs1 — uMs aprymMeHTa, 3aJaeTcs 10 YMOJYaHUIO U MOXKET ObITh M3MeHeHo. [[nst nmepexoaa k
pPENAKTUPOBAaHUIO MMEHU apryMEHTa HyXHO ABaxJpl Haxarb JIK B manHom none. MmeHa aprymeHTOB
OJIHOTO U TOTO 7K€ KOMIIOHEHTA JI0JKHBI ObITh YHUKAIbHBIMU.

- Tun — tun aprymenra (INPUT, OUTPUT u INPUT/OUTPUT). Apryment tuma INPUT
npenHazHadeH s npuema 3HaueHuid, Tuna OUTPUT — g nmepenauu (3TO ClielyeT y4WUTHIBaTh NPU
npussske aprymenta). Tun INPUT/OUTPUT umeer caMOCTOSATENBHBIA CMBICI IIPU BBI30BE IMPOTPAMMBI,
B OCTaJIbHBIX Cily4asix 3TOT Tl paBHo3HaueH Tuiy OUTPUT. Tun aprymeHTa BblOUpaeTcsi B CIHCKeE,
KOTOPBIH OTKpPBIBAETCS NpU ABOWHOM HaxkaTtuu JIK B taHHOM moie.

- Tunm maHHBIX — TUN JaHHBIX apryMeHTa. Tun JaHHBIX BBIOMpAeTCs B CHHCKE, KOTOPBIN
OTKpbIBAeTCs Npu ABoMHOM Haxaruu JIK B naHHOM mosie. DTOT mapaMeTp JOJDKEH YUYHUTBHIBATbCS NPU
IIPUBSA3KE apPTYMEHTOB.

- 3HaYeHMe N0 YMOJYAHHUIO — 3HAUCHHE, YKa3aHHOE B 3TOM I10JI€, UCIIOJIB3YETCSI MOHUTOPOM B
ClIy4yae OTCYTCTBUsS IIPUBSA3KM y apryMeHTa. [ nepexoaa K peaakTUPOBaHUIO ATOrO IapaMeTpa Hy»KHO
nBax bl Hakate JIK B nanHOM mone.

- IlpuBsizka — mpuBsi3ka aprymeHTa K aTpuOyTy OIPEIEJIeHHOr0 KaHajla WIH K apryMeHTY
’KpaHa uiaM nporpammsbl. [Ipu nBoiiHom Haxkatuu JIK B naHHOM 1ojie HAa SKpaHE MOSBISAETCS IUAIOT
BbIOOpA KOMITOHEHTA/apryMeHTa JUIsl IPUBS3KU.

- @uarm — Quard, yCTaHOBJIEHHBIE JUIs apryMeHTa. B chucke, KOTOPBI OTKpbIBaeTCs NpHU
nBoriHOM Hakatuu JIK B manHOM mosie, Ijisi apryMeHTa MOTYT OBITh YCTAHOBJIEHBI ClIenyromue Quiaru:
HW, SL, NP, PO. Ot ¢uaroB 3aBUCHUT pe3yJbTaT aBTONOCTPOCHUS/IIPUBA3KH KaHAIOB. ABTOIIOCTPOEHHE
OIMCAaHO B IMPUJIOKEHHH [

- I'pynna — HomMeEp Tpynimbl, K KOTOPOW NPUHAMIEKUT apryMeHT. [l rpynnupoBaHus HY>KHO

BBIICJIUTh HECKOJIBKO APIYMEHTOB M HaXaTh KHOIIKY & I'pynnupoBarth BblieIeHHbIC APTYMEHTBI —
[0 3TOM KOMaHJE BBIJCIIEHHOW TIpyIle apryMEHTOB aBTOMAaTHUYECKHU IpucBauBaercs Homep. Ot
napaMmerpa I'pynma 3aBUCUT pe3yJbTaT aBTOIOCTPOCHHUS KaHAJIOB W3 PENAKTOpa apryMEHTOB.
ABTONIOCTPOEHUE ONUCAHO B MPUIIOKEHUH I

- Eaunuubl M3MepeHMsi — €QUHULBI U3MepeHus (WM YHU(UUUPOBAHHBIM  CUTHAI)
BBIOMPAIOTCS. B CIHMCKE, KOTOPBIA OTKpbIBaeTcs mpu JBoiiHoM Haxkatuu JIK B mannom mone. OT 3T0TO
napameTpa 3aBUCHUT DPEe3yJIbTaT aBTONOCTPOCHUS/NIPUBA3KU KaHAJIOB y3j1a W3 pEJaKkTopa apryMEHTOB.
ABTONIOCTPOEHUE ONUCAHO B MPUIIOKEHUH I

- KomMeHTapuii — KoMMeHTapuil K aprymeHry. s mepexosa K peAaKTUPOBAaHUIO 3TOTO
napaMerpa Hy»KHO ABak]pl HaxaTh JIK B tannom noste [19].

Te aprymeHThl, 3HaU€HUsI KOTOPBIX OyAyT oToOpaxarbcsi Ha 3kpaHe, umeroT tun IN, a Te, 4ro
3ana0Tcs ¢ KiaaBuaTypsl APM, oToOpaxaroTcsi Ha SKpaHE U IEPECHUIAIOTCSI B KOHEYHOM HTOre B
koHTposuiep, umeror Tun OUT. B mpoueaype aBTonocTpoeHusl KaHaJOB OT IIAOJOHOB aBTONPUBSA3KA
apryMeHTOB OyJeT OCYIIECTBIIATHCS COOTBETCTBEHHO K arpubyram PeanbHoe u BxonHoe 3HaueHume
KaHaJI0B. ABTOIIOCTPOEHHUE ONKUCAHO B NPUWIOKEHHH I

AprymenTsl, Ui KoTopbix 3a7ad Tl IN, He OyayT nepecbuiatbess B KOHTPOJLIED, TaXKe €CIIU Ha
9KpaHe Ul 3TOro OyayT CO3[aHbl HEOOXOAMMBIE MHCTPYMEHTHI. 1103TOMY A1 apryMeHTOB, 3Hau€HHE
KOTOPBIX OyZAEeT 33aBaThCs HA HKpaHe, HeoOxoaumo 3anath Tun OUT.

@uar NP, BbICTaBICHHBIN IS apTyMEHTOB, HE IO3BOJIMT CO3/aBaTh COOTBETCTBYIOIINE KaHAJIbI
IIPU OEpaLUAX ABTOIOCTPOEHUS.

Co3ngaauMm aprymeHnThl i 9kpana PBC. AprymeHTsl IpeACcTaBieHbl Ha puc. 25.

B namewm npumepe st aprymentoB Cocrosinue 3aaB_Ne u Komanaa ynp 3aaB Ne (mog Ne
IIOHUMAETCsl HOMEP 3aJBMXKKM) ycTaHoBIeH ¢uiar NP, Tak kak Juis HUX He TpeOyeTcsl Co3/JaHue KaHaJIOB.

Hacrtpoiika nunamusupyemsix aTpudyTos I'J
Junamuzayueii atpubyTa Ha3bIBAETCS 3aJaHME YCJIOBUH €ro M3MEHEHHs B 3aBHCHUMOCTU OT



101

3HAa4YeHUsl NPUBSA3aHHOrO apryMmeHTa. llpu nunHammsanuu atpulyTa rpaduuecKuil 3JeMEHT CTaHOBUTCS
WHAMKATOPOM BBITIOJTHEHUS 331aHHBIX YCIIOBUH.

[Ipu pasmemenun ['D Ha sKpaHe Bce €ro AMHAMHU3UpPYEMble aTpPUOYThl MO YMOIYaHHUIO
CTaTHYEeCKHUE.

Junamuzupyemble aTpuOyThl BbIZIEICHBI KOPUYHEBBIM 1IBETOM U UMEIOT Moa4YepKruBaHue. UToObI
M3MEHUTh JaHHbIE aTpUOyThl, HEOOXOAMMO HaXaTh ABOMHBIM HaxkatueMm JIK MbImm Ha Ha3zBaHUU
CBOICTBA M BbIOpaTh BUA JUHaMu3aluK, Haxxas JIK mpimu B mosie Het iuHaMu3anuu 1 BEIOpaB HYKHBIN
MYHKT B PaCKpbIBAIOIIEMCS CITUCKE.

Hran Tun TN gaHHE:x 3HAYEHWE MO YrON4aHHMI0 MpueAzka P naru
ErHjlpDCTaTH'-IECKDE_,IlaBJ'IEHHE_,U.Ha|i]|N HEAL

Terneparypa |i1IN F!E.t’-‘-.L

JaEneHHe_rasosori_Lantm |i1IN F!E.t’-‘-.L

YpoBeHs pdaN  [RE]REAL

JpoeeHe_pasgena_tdas |i1IN F!E.t’-‘-.L

Horep_pesepeyapa |i1IN USINT HP
CocToAnue_ 3308 1 idaN REUSINT NP
KomaHaa_unp_sane 1 chyouUT REUSINT NP
CocToAHMe_3a0E 2 idaN REUSINT NP
KomaHaa_unp_sans_2 chyouUT REUSINT NP
CocToAHue_3a0E 3 idaN REUSINT NP
Komanaa_ynp_sane_3 clOUT [REUSINT NP
CocToAHue_saae_d phal  [REUSINT NP
Kamanaa_ynp_sane_4 clOUT [REUSINT NP
CocToAHMe_5aae_5 phal  [REUSINT NP
Kamanaa_ynp_sane_5 clOUT [REUSINT NP
CocTosHue_sais 6 daN  BEUSINT NP
Komanaa_unp_sans 6 chyouUT REUSINT NP
CocToAHMe_3a0E 7 idaN REUSINT NP
KomaHaa_unp_sans 7 chyouUT REUSINT NP
CocToAHue_3a0e 8 idaN REUSINT NP
Kamanaa_ynp_sane_§ clOUT [REUSINT NP
CocToAHue_saae_3 phal  [REUSINT NP
Kamanaa_ynp_sane_d clOUT [REUSINT NP

Puc. 25. AprymenTts! mabnaona sxkpana PBC

CymectByeT 6 BUJOB TMHAMU3ALUU:

- 3HAUEHUE — MHAMKAIMS 3HAUEeHUsl apryMeHTa (ToJabKo 171 atpudyTa Tekcr);

- Arg = KoHCT. — MHIMKAalMs PaBEHCTBA apryMEHTa 3a/laHHON KOHCTAaHTE;

- Arg >= KOHCT. — HHAMKAIUS IPEBBIIICHNUS apTyMEHTOM 33JJaHHOTO [TOpOTa;

- Arg & KoHCT. — MHAMKanMsg COCTOSHMS OWUTOB 3HAYEHMs apryMeHTa, 3aJaHHBIX MAacKOMH
Koncranta. Ecnu xoTst 661 o1uH Tako# Out ycranosieH, nnaunupyetcs MICTUHA, nnaue — JIOXb;

- Arg B 1rana3oHe — MHAMKAIUS HaX0XIEHUs apryMeHTa B 3aJIaHHBIX JHaNa30HaXx;

- Arg B UHTEpBaJIe — UHJUKAIUS HAX0K/IEHUS apTyMEHTa B MHTEpBajiaxX MPHUBS3aHHOIO KaHaJa.

B 3aBucumMocTM OT BBIOpPAaHHOTO BMJA HWHAMKALUU MEHSIOTCS HMHCTPYMEHTBI ~ €ro
koHurypupoBanus. Ha puc. 26 mokasaHbl CBOMCTBa AMHaMu3Mpyemoro arpuOyra Teker ¢ BugoMm
JUHAMHU3aluy 3JHAa4YeHue.

TekcTt {TEKCT:

=) Bun uHAMKAUM  3HAYEHHE
MNpuBAska

= m Generic

Generc %0

Puc. 26. CpoiicTBa tuHaMu3upyeMoro arpuoyrta TekeT ¢ BUIOM TrHaMHU3aIiud 3HaAYeHHe

[Tocne BBIOOpa BHIA JMHAMHU3AIMM HEOOXOJUMO YyKa3aThb NPUBSA3KY TUHAMU3ZHPYEMOTO
atpubyta. Jlns 3TOoro HeoOXoAMMO HaxaTh Ha moje 3HadeHue mnapamerpa IlpuBsska. IlosBurcs
nuanoropoe okHO CBoOMCTBa NPUBA3KH, KaK II0Ka3aHO Ha puc. 27.



102

B CeojicTea NPHBAZKH

- X | g E S By @ & v g
Mria Tun Tun ganHer | 3HaueHWe o ymondaHke | Npueazka | Poarw | Tpynna | Eguzmepenus | KormeHTapu #
EI'W:LpDCTa‘ruqecme_,uasneHwe_,uHaL{J!Hm g | REAL
Temneparypa |i-|IN mo|REAL
JlaEneHue_rasoeoli_wanku [iiIN HE.&L
YposeHs 2N [REREAL
YpoeeHe_pasgena thas i]IN F!EAL
Horep_pesepsyapa i—llN LISINT HP
Coctoanue_saas 1 phgiN - [EEUSINT NP
KomaHna_ynp_sans_1 cgoUT [REUSINT NP
CocToAHue_sas_2 pdaN  [REUSINT NP
K.omaHua_ynp_sang_2 chyouT [REUSINT NP
CocToAnue_sans_3 alN  [EEUSINT NP
Komaraa_ynp_sane 3 chouT [EEUSINT NP
CrrrnaHue =ans 4 clalb [REISINT MNP W
£ >
[ loToso ] ’ OTreHa l [ OTEAzaTE ]

Puc. 27. Inanorosoe 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

3aJINBKAa (‘3“ ), Junamuveckunii Koutyp (') u Jlunamuveckas TpancopmManus (fﬁ') 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)

«Kuomkm» 2! 3arem pasMectuMm KHONKy Ha 3kpaHe 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
HEePeXo/AT, COAECPIKUT XOTs Obl OJUH apTryMEHT.

[ M3 Shell Dig v[t ¥=[E|= B £ U

CeoficTEa ofbekTa x | E 3

[ok|KHonka

=[® ¢

CeofcTen | JHauEHME | 5

Cofemua

= mousePressed
NoateepaeHue  False
CurHan Falze

I Pecypcel ~|
|

. W atnoHE_Nporparded

MNepeiii Ha akpaH B @ WlaBnoHE_sKpaHoE
| E Jrpanitl b
15 Akpantt? ] |

Hagwrarop npoexTa x
a-X & RBROL RS A E >
| E Pecypetl = | FE K.aHane)

Puc. 28. 3aganue coOBITHS MPHU HAKATUH HA KHOTIKY

[Tomy4uBIIMIiCS SKpaH MMOKa3aH Ha puc. 29.

PBC-1 i PBC-2

Puc. 29. Kpa PBCc pa3MeIJ_[HHLMI/I KHOTTKAMH

Co3nanue rpagpuyeckux 00beKTOB
JlobaBum B cioit Pecypchl B HeoOxoaumylo rpymiy Tpaduueckuii oObekt. [lobGaBnenue
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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;

- ®opma KknanaHa= vt ;

- ®opma npusBoga= v .

Hns atpubyrta LlBeT mpuBoAa 3agaauM TUT JUHAMU3AIUMU Arg B auanasoHe. 3agajauM

npuBs3Ky atpudyta. [[nst storo JIK mplmm HaxxmeMm Ha kKHOTKY B monie IlpuBsizka [4]. B nosiBuBIIEMcs

okHe j00aBuM apryMmeHT CocTosiHMe 3aJBHM:KKH, KaKk OIKMCAHO B MyHKTe 3.6.5. 3ajamuM JTaHHOMY
apryMEeHTy CBOICTBA, Kak Moka3aHo Ha puc. 30.

GISE] Tun Tun gaHHeR

COCTOAHME 50 BH3KM kg1 USINT
Puc. 30. CroiictBa aprymenTta ['D valve 2

ITocne aToro Haxxmem kHonky I'oToBo.
Cozpaaum 5 nuanazoHoB. Hactpoum ux, kak nokasaso Ha puc. 31.
= QHEII'IEISDHI:I
+- NuanasoH o0
+- Nuanasox 11
+- Nuanasox 24
+- Nuanasox 4 4 I
+- Nuanasox 55

Puc. 31. /lnanazons! quHamu3anuu ajs atpuodyra LiBeT mpuBoaa

Hns I'D Knonka 3a1a1uM CBOMCTBA, Kak MOKa3aHO Ha puc. 32.

!TEKCT [CocToAnue sanewxku] OTEp/Zakp
= B 1Ha MK a0 Arg B aManazoHe
MpueAzka CoCTOAHME_Sa0EMHKEM
= AuanasaHe
Menonezoeare pecypckl Falze

+- anazoH 0 0 OTkpemE
+- Nanazod 1 4 3akpeme
+- NanasoH 4 B ABapuA

Puc. 32. Atpubyt Teker I'D Knonka

Jns xHomku 3amagum cooObiThe Ilepenars 3Havenue. Tum mepemauu Ilpsimoii. B kauectBe
MPUBS3KUA BbIOepeM aprymeHT Komanpa ynpaBieHusi 3aJBUKKOM, I KOTOPOTO 3aJaJiUM CBOMCTBA,
Mpe/ICTaBICHHbIEC HA pUC. 33.

HMraa Tun TN g.aHHE
CocToAHME_Sa0EMH#EM [ile LISINT

Puc. 33. CpoiictBa aprymenTa I'D valve 2

[Tone 3navyenue 3alaluM paBHbIM 1, qTo 6yz[eT COOTBCTCTBOBATh CMCHC COCTOSAHHA 3aIBHKKH.
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Ha puc. 34 uzo6paxen I'D valve_2 nocie BbIIIICONMCAaHHBIX ONEpalnii.

Puc. 34. I'D valve 2

Pasmectum cosnanusbiii ['D Ha mabnone skpana PBC, kak omucano B myHkTe 3.6.4. B Hamem
npumepe Ha skpaHe PBC nomxHO ObITh 9 ynpaBisieMbIX 3aJJBUKEK.

[locne pa3menienusi ABoiiHbIM Haxkatnem JIK MblliM BhI30BEM OKHO CBOMCTB D valve 2.
ITpuBsxem TS KX 101 3aJBHKKU aTpuOyTHI CocrosiHne 3aiBHKKH 51
Komanaa_ynpaBieHusi 3aJIBUKKOH K COOTBETCTBYIOIIMM apryMeHTam Imabiona oskpana PBC
Cocrosinne 3aa_Ne u Komanga_ynp 3aaB_Ne (mog Ne moHUMaETCss HOMED 3aBUKKH).

KonTpoabHbIe Bonpochl
1. Lemn pa3pabOTKy HHTETPHPOBAHHBIX CUCTEM YIIPABICHUS
2. 3apgaum pa3paOOTKH WHTEIPHUPOBAHHBIX CUCTEM YIPABICHUS
3. Bo03MOXXHOCTH pa3pabOTKH MHTETPUPOBAHHBIX CHCTEM YIPABIICHHS
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JlaGopaTtopnasi paGora Ne8 PazpaGorka mad10HOB NPOrpaMM HHTETPUPOBAHHBIX 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.
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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.

1
—
=. WasnoHe_np [
¥ - p|ﬁ Cosaare KOMNOHEHT  k

M WatnoHe, 3k, %@ Cospare rpynny e

[Nporparra

Puc. 35. Co3nanue mabaoHa nporpaMmsl

Ha3BaHue mporpaMMbl MOYKHO NEPEUMEHOBATh. /[ 3TOro, BBIAEIMB CO3/aHHBIA KOMIIOHEHT
JIK, u3MeHuM ero uMsi Ha Hy’KHOE.

[Iepeumenyem nporpaMmy Ha YnpaBJieHHe 3aBHKKOH.

s ynobcTBa co3iaHHble M1a0JI0HBI IPOTrPaMM MOXKHO TPYHIUPOBaTh. i 3TOro HEOOX0IUMO
I[IK wmpimm Ha cnoe Illad/joHbI_mporpamMm BbI3BaTh KOHTEKCTHOE MeHI0 M BbIOpath Co3aarth
rpynny—I'pynmna. I'pymnisl MOXKHO TakXKe CO31aBaTh BHYTPU APYTUX IPYyIIL.

Co31anue apryMeHTOB IA0JIOHA POrPaMMBbI

B COOTBeTCTBUM ¢ TEXHHYECKUM 33JaHHEM HA TMPOCKTUPOBAHUE HEOOXOJMMO HA3HAYUTH
aprymMeHnTbl mabiioHy mnporpammel. Jlig storo aBoinHbiM menukoM JIK Ha co3ganHoM 11aGrnone
pOrpaMMbl  OTKPOEM OKHO peaakTopa mabioHOB mporpamMm u, BbiaenuB JIK MyHKT ApPrymMeHTbl,
nepeiaeM B TaONMMYHBIA penakrop aprymeHtoB. Co3gaaiuM apryMeHThl [Uisl JaHHOro IabjoHa
IIPOrpaMMBbl, KaK OIMCAHO B ITyHKTE 3.6.5.

AprymenTsl, uig Kotopbix 3amaH Tum IN, He OyIyT MEHSTbCS B Pe3yJibTaTe BBIINOJIHEHUS
pOrpaMMBbI, JaK€ €CIH B Iporpamme OyIyT NPHUCYTCTBOBATh omepamnuu npucBoeHus. [loatomy ms
apryMEHTOB, 3HAYCHHE KOTOPHIX OyJeT 3ajaBaTbcs B mporpamme, HeoOxoaumo 3aaath Tull IN/OUT wim
OUT.

B FBD-nuarpamMmmax apryMmeHThI, TUIT KOTOPBIX 3a/iaH 3HaueHueM IN, MOKHO IpUBS3aTh TOJIBKO
ko0 BxoxaMm FBD-0nokoB; 3HauenneM OUT — k Berxomam FBD-6mokoB; IN/OUT — ko BX0IaM M BEIXOJaM
FBD-6m10k0B.

Ha puc. 36 npencraBieHsl HEOOXOIUMBIE apTyMEHTBI, CO3JaHHbBIE I [MA0JOHA MPOTPaMMBbI
YnpasiieHue 3aJBUKKOM.



108

S Trox Trol I SHHEX

;KDMEIH.]I a_yIIpaeIeHMA [J;TjIHf auT T_TS INT
CDETDHI—E{E_EE.EBPMH&DUT T.TS INT

SEARPETE phour  [R¥]usInT
OTEPETE phour  [R¥jusInT
AEapHE dy1H AfjusINT
OTEpHTA ah afjusINT
SanpHETA dyIH ajusINT

Puc. 36. AprymeHTsI nporpaMMsl Y ipaBJieHHe_3aBHKKOM

Pa3pabdorka nmporpamMmmbl
Ilociae OMPCACIICHUSA BXOAHBIX U BBIXOAHBIX APTYMCHTOB MPUCTYIIMM HCIOCPCACTBECHHO K
pa3paboTKe MPOTrPaMMBI.
B nanHOM npumepe paccMOTpUM HalMCAHHUE IPOrpaMMBbI Ha s3bIKe TporpaMMupoBanus ST.
Hns storo Beimenum JIK ums co3gaHHOro malioHa MporpamMmbl M B TMOSIBUBIIEMCS IHaiore
BBIOOpA s13bIKA MTporpaMMupoBanus ykaxem ST mporpammy, kak nokasaHo Ha puc. 37.

B Bwifiop Azbika [NporpanssyposaHua g|

Bridepure A361k NpOrpatmUpOBaHUA BYHKE LM

() 5T nporparraa
() SFC anarparama
() FBD guarparitia
) LD guarparra

() IL nporpardraa

| Cnpaexa | ’ MpHHATE ” OTreHa l

Puc. 37. OxHo BeIOOpA sI3bIKA TPOTPAMMHUPOBAHUS

[Tocne BBIOOpa SA3bIKA MPOTPAMMUPOBAHUS TOSBIISETCS 3arOTOBKA MPOTPAMMBI, MIPECTaBICHHAS
Ha puc. 38. [Tocne xkmoueBoro cioBa PROGRAM unyT 00BsBICHNS apryMEHTOB IIPOTPaMMBI.

Tekct, BBIIENEHHBIH CEphIM LIBETOM, HENb3d penakTupoBaTh. JlanHbplii Onok  Oyzder
ABTOMATUYECKU OOHOBIISITHCA MIPH J100ABICHUH, U3MEHEHUU WIH YAAJICHUH apIyMEHTOB.

PROGERM

TAE INOVUT EKomamma yopaemerma @ USINT; END VAR
TAE OUTPUT CocToRHMe =ZaTeroeei @ USINT; END VAR
TAE OUTPUT Saxpure : USINT; END VAR

TAE OUTPUT Orxpmre : USINT;: END VAR

YAE INPUT Arpapma : USINT; END VAR

TAR_INPUT Orrpmra : USINT: END VAR

TAER INPUT Sawpumra : USINT; END VAR

END PROGERM

Puc. 38. 3aroroBka nporpamMmel

TekcT mporpamMMBbI 3aHOCUTCS B O€JI0€ ToJIE.

B TRACE MODE 6 ompeneneHsl CIeAyOIIUe ONEpaTopbl, oOpasymoomue npeanoxenus ST-
MIPOTPAMMBI:

— return;

— if;

— case;

—  while;
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— repeat;

— for;

— break;

—  exit;

— continue;

— goto.

Takxke mNpU HAMHCAHWUW TIporpaMMmbl Ha s3bike ST MOXKHO WCIONB30BaTh CHMBOJIBHBIC
OTepaTopPhI:

— apudMeTHUecKue oneparops (+, -, /, *, %, mod, **);

— mobwuTtoBkIe oneparopsl (&, |, *, xor, ~, <<, shl, >>, shr, rol, ror);

—  OMepaTophl CpaBHEHUS (==, |=, <>, <, >, <=, >=);
— Joruyeckue 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 JIMCTHHTE TEKCTOBBIX TPOrPaMM TOUKA OCTaHOBa 00o03HavaeTcs 3HaukoM @. TIpu momarosoit

OTJIaJIKE TEKYIIUI mar 0003Ha4aeTCsl 3HAYKOM h", Kak IMoKa3aHo Ha puc. 39.

h— | if (CocroRmrie =ane S==Cocrormde_oTrp) THEN
¥porens PEC=¥Tporemn PEC-IIprpocT;
end if;
. ¥poeens pazxena paz PEC=Fporenms pazmemna da=z PEC-IlpmpocT;

¥poeeHs PEC=¥porexns PEC-IIprpocT:

Puc. 39. IlporpamMma B pexxume OTJIa KU

B mporpammax, 3ajaHHBIX B Tpa@uecKOM BHUJE, 3aKJIAJKH, TEKYIIUH IIar U TOYKH OCTaHOBA
0003Ha4al0TCsl COOTBETCTBYIOIIMM IIBETOM, KaK MOKa3aHo Ha puc. 40.

Puc. 40. FBD-auarpamma B pexxume OTIaIK1

IaHe/ b MHCTPYMEHTOB OTJIATUYMKA
Mento IIporpamMmma riaBHOTO MEHIO U ITaHENb HHCTPYMEHTOB OTJIaUMKa COJEPKaT ClIEAYyOIIne
KOMaH/IbI JIJIs1 3aImycka TpeOyeMoro pekuMa OTJIaJIKU U HACTPOMKHU IMapaMeTpOB PeIaKTOPOB MPOTPAMM:
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EH - kommunsamms (F7) — 3aIycTHTh KOMITHIIALMIO IIPOrPAMMBI;
- YCTaHOBUTH/yJamuTh TOuKy octaHoBa (F9) — ycTaHOBUTBH/yoamuTh TOYKY OCTAaHOBA
POTPaMMBEI;
- ynanuts Bce Touku octaHoBa (Ctrl+Shift+F9) — ynanute Bce Toukn ocTaHOBa MPOTPaMMBL;

A ctapT (F5) — 3amycTuTh BBHIIOJIHEHUE IPOTPAMMBbI B HETIPEPHIBHOM PEXUME;

¥ - emonnaTe 10 kypcopa (Ctrl+F10) — 3amycTuTh BBIIONHEHHE POrPaMMBbI B HEPEPHIBHOM
pEXKUME 10 TEKYILEH MO3ULIMU Kypcopa;

- rtpaccuposka (F11) — 3amyCTHTh TOWIATOBOE BBIONHEHHE MPOTPAMMBI C IOMIATOBBIM
BBITTOJIHEHHEM BBI3BIBAEMBIX (DYHKITHIA;

0% - mar (F10) — 3amyCTHTB MOIIArOBOE BHINOJIHEHHE TIPOrPAMMBI C BHITIOTHEHHEM BEI3EIBAEMBIX
(GYHKIMH B HEMTPEPHIBHOM PEKUME;

{ - meiitu w3 Qymkium (Shift+F11) — BBIIOTHUTH TEKYIIylo (YHKIMIO/IPOrPaMMy B
HETIPEPHIBHOM PEKUME (JIOCTYITHO B PEKUME OTIIAIKH);

T - cron (Shift+F5) — BeliiTH U3 pexxuMa OTIAAKY;
- mocMoTpeTh 3HaueHue nepemeHHou (Shift+F9) — oTkpeiTh auanor BeicTpblit mpocMoTp
(IoCTYIHO B peXUMeE OTIAAKH);
- IEPEMEHHBIE — OTKPBITH/3aKPBITh OKHO IIEPEMEHHBIX;
- CTEK — OTKPBITH/3aKPBITh OKHO CTEKAa BHI30BOB (DYHKIIHIA;
- COOOIIEHHS — OTKPBITH/3aKPHITh OKHO COOOIIEHUH KOMITHIIATOpA B OTIIa{IHKA.
OKHO MpoCMOTpPa NMEepeMEeHHBIX
JlanHoe OKHO BKJIIOYaeT B ce0s B BHUAE BKIQJAOK 5 OKOH IPOCMOTpa TEKYLIMX 3HAYEHUU
MEPEMEHHBIX U MTOKa3aHo Ha puc. 41.
B okne JlokaabHbIe 0TOOpaXarTCs MEPEMEHHbBIE TEKYIIIETO TPOrPaMMHOTO KOMITOHEHTA.
B oknax AprymenTsl, I'no6anbnbie 1 Tekymas cTpyKTypa OTOOpa)karOTCsi COOTBETCTBEHHO
apryMeHTbl, I100alibHbIe IEPEMEHHbIE U IEPEMEHHbIE 00BEKTA.

Mtaa TunganHer: | Jecarvynos | WecTHaguatypkyHos | JeouyHoE
CoctosHue_sane 1 USINT 1] T1EH#00 2R00000000
CoctosHue_sage 2 USINT 1] T1EH#00 2R00000000
CoctosHue_sage 3 USINT 1] T1EH#00 2R00000000
CocTosHue_sage 4 ISIMNT 0 16H#00 2800000000
CocTosHue_3age b ISIMNT 0 16H#00 2800000000
YpoeeHe PBC REAL I TER#OOO00000 2#00000000000000000000000000000000
YpoeeHe_pazgena_gaz PECREAL I TER#OOO00000 2#00000000000000000000000000000000
CocToAHue_sage B USINT I TEROO 200000000
MpupocT REAL 1 TER#OO0000 2#00000000000000000000000000000007
CocToAHME_oTKp ISIMNT 1 16801 2800000007
CocTosHue_sadg_ 7 SINT 0 16H#00 2800000000
CocTosHue_sags 8 SINT 0 16H#00 2800000000
CocTosHue_sags 3 SINT 0 16H#00 2800000000
CoctosHue_sans_ 10 SINT 0 16H#00 2800000000

NokaneHee [ nofaneHele Tekywan cTpykTypa Mpocrorp

Puc. 41. OxHO nepeMeHHbIX

IIpu nomaroBoil otnaake nporpaMMsl B okHax JlokasabHbie U I'100ajbHbIE MOXXHO BPYYHYIO
3a/1aTh 3HAUYCHHS MEPEMEHHBIX (JIJIs Mepexo0/ia K 3a/IaHUI0 3HAYEHUsI HYXHO ABaxabl HaxaTh JIK B momne
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3HAUEHUS WM BBIIOJIHUTE KOMaHLy MWM3MeHHUTh 3HayeHHe W3 KOHTEKCTHOIO MeH0). Jlnd
BOCCTAHOBJICHUS! 3HAYEHWHW apryMEHTOB I10 YMOJYAHMK) KOHTEKCTHOE MEHI0 OKHAa APryMeHTbI
COJIEPKUT KOMAH/IbI © BoCCTAHOBHTH 3HAYEHHE IO YMOJIYAHHUIO U 2 BoccTaHOBUTDL Bee 3HAdeHHs
110 YMOJIYAaHUIO.

B okue IIpocmoTp otoOpakaroTcsi IepeMeHHbIe U BbIpa)KE€HUs, 3aJJaHHbIE IMoJsib3oBareseM. [lo
YMOJYaHHIO OKHO ITycToe. CIMCOK NEPEMEHHBIX M BBIPAXKEHUH AJI IMPOCMOTpPA 3aJaeTCsl C MOMOULIbIO
nuanora beictpbiii mpocMoTtp. KoppekTupoBaTh CIIMCOK MOXKHO B CaMOM OKHE C ITOMOIIBK) KOMaH[
KOHTEKCTHOT'O MEHIO, KOTOpO€ BBIBOAUTCS Ha 3KpaH npu Haxatuu [1K B obnactu okHa. MeHI0 coaepKuT
CIIEIYIOIINE KOMaH/bI:

BeTaBuTh — 100aBUTH CTPOKY B CIHMCOK;

Yaanute — yJnanuTh BBIIEICHHYIO CTPOKY M3 chnucka (aHamor Haxkatus kiaBumun Del nHa
KJIaBHATYpE);

IlepenmeHoOBaTh — peaKTUPOBATh BBIICICHHYIO CTPOKY CIMCKA.

Komnuniasinust nporpamMmsl

[lepen oTnaakoil M BKIIOUEHHEM B COCTaB IpOEKTa pa3paOOTaHHBIM MIA0JIOH MNpPOrpamMMbl
HEOOXOAMMO CKOMIIIHPOBATh. JUIi 9TOro HCIOIb3yeM HKOHKY E Ha MaHeNd HHCTPYMEHTOB HIIH
Ha)XMMaeM (QyHKUMOHaJIbHYIO KiaBuury F7. PesynbraT koMOwisnuu IOKa3biBaeTcsi B OKHE BbiBog,

=
KOTOPOE MOXET OBITh OTKPBHITO C MOMOLIbIO MKOHKU Ha MaHeJId UHCTPYMEHTOB JMOO0 U3 OCHOBHOIO
MEHIO MHTETPUPOBAHHON Cpe/Ibl pa3paboTKH, Kak IMOKa3aHoO Ha puc. 42.
Bua | Okno Crpaexa

: NaHenu 3

I HaguraTop npoekTa
Crpoka cTatyca
MepereHHeie

Bl Crex ebizoece

i

Manwrpa FBD Gnokoe
|

Puc. 42. BxintoueHne okHa BbIBOI 13 OCHOBHOTO MEHIO MHTETPUPOBAHHON CPEJIbI

B Hamiem ciywyae IaHHOE OKHO COAEPKHUT COOOIIeHHE OO0 YCIENIHOM OKOHYaHHWH Ipoliecca
KOMITWJISILIUY, YTO MOKa3aHOo Ha puc. 43.
b8 TRACE MODE Script Compiler vB.05

Ynpaenenwe_PBC_1#1.tmz compiled succeszsfully

FooranunAagma OTtnagka

Puc. 43. PesynbpraT koMmnwisiiiuu B okHe BeiBojg

V3J1bI NpPoeKTa U 0a3bl KAHAJIOB
[Tocne pa3paboTKH 1MIa0JIOHOB PKPAHOB U MPOTPaMM HEOOXOIUMO CO31aTh Y3kl poekta APM,
JUIsE  KOTOpOro B JanbHediiem Oyaem ¢opMupoBarh 0a3bl  KaHAIOB, HCIONB3YS MEXaHU3M
ABTOMOCTPOCHUS. ABTOIIOCTPOCHHE MOAPOOHO omucaHo B mpmiokeHuu [. IlpoBemem BBIOOp ciiost
Cucrema memukom JIK meimm. [lanee ¢ momomnisto [1K cozgaaum yzen MPB nns APM kak nokazaHo Ha
puc. 44. Onucanue y310B npoekra B TRACE MODE onucano B npunoxenuu B.
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525 Cuce |

‘lﬁ CoznaTe ysen 3

iy ATH
i B _
i £ Otvenums [Chil+2) ﬁ ticraR TH
-

E ooy

D] E.onuposare [Chil+C) i
Tg Butn S EmbeddedRiTM

i
MNepeHMEHOEATE. .. B ManoR TH

Logger

| .
= CeoicTea

e Conzole
ﬁ EmbeddedConzale

Puc. 44. Coznanue y3na MPB nis APM

B pesynbTaTe BBIMOMHEHHBIX NelcTBHA B ciioe Cucrema OyJeT CO3MaH y3ell MPOeKTa, Kak
MOKa3aHo Ha puc. 45.

Hagurarop npoekTa

a- X By @ 2 B2 s B e

) Pecypcol wl BTM 1
@ W afnoHEl_Mporpade
m WatnoHe!_=kpaHoE
B WatnoHe_aokyreHTos
% WatnoHe_ceRzen_c_CHE
= 525 | Cuceng
wd RTM_1

% W T OHHME AT pHEtHMAK M

+
% Einuorerid_kornoHeHTos

Puc. 45. Y31l IpoekTa B HaBUraTOpE MPOEKTA

ITepenmenyem ero B INITITH-8.

Buytpu y3na npoekra IIIIITH-8 nmpucyrcTByet rpymnma kaHaioB KaHaubl, 4To moka3aHo Ha pucC.
46.

= %25 CucTema

Puc. 46. Cnoit Cucrema

[lepeumenyem sty rpynmy B HIIIIH-8. B 310l rpynmne kaHajloB co34aJuM €II€ HECKOJIBKO
rpynn JaJjist Kaxxaoro crpykrypHoro snemenTa LITTTH-8, kak mokazano Ha puc. 47.
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B 52 Cuctema

= wd LUNNH-2
=[S unnH-z
F= DcHosHoM 3kpar
7 [= PesepeyapHeii napk
[= FBC-T
[= FBC-2
¥ [E Te¥HUYECK a7 HAaCOCHAA
= 2H-
= 3H-2
= 3H3
= 3H-4
[= 3H5
= 3HE
= 3H7
= 3Ha
= 3H4
F= EN13

[E Cenapataopel

Puc. 47. I'pynnel kananos ans ysna {ITTTH-8

C noMompb UKOHKH &l CO3JaJ1M JIOIIOJIHUTEJIbHOE OKHO HAaBUIaToOpa MPOEKTa U OTKPOEM B
BepxHeM oOkHe ciioil IIla0JjioHbI_3KpaHoOB, a B HwkHeM — rpynny komrnoHeHToB IIIIITH-8 BHOBb
coznanHoro y3na APM IIIITH-8, kak nokazaHo Ha puc. 48.

3areMm, Bbimensas JIK mabnmonel 3kpaHoB u yaepxkwuBas JIK, meperamum wx B TPYNIbl y3ia
IIIITH-8 meTonom drag-and-drop. Pe3ynbTar BeINOJHEHUS ONEpalliy MOKa3aH Ha puc. 49.
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+ A
@) Pecypcel OcHOEHDE MEHHD
* @ W a610HE_Nporpatdr PRC
m Ll a610HE_3KpaHOE
3H BHEWHEN Nepek.aukM
% W 26 00HE_aokYreHTOE
]
% WatnoHe_ceasel_c_CHEL EL13
I:E Basa_kaHanos E TpaHa
T 5% Cucrema 3H BHYTpEHHEN NEpeka4kM
* wb UNMH-2
=i W E Cenapatop
£ b3

Wl afinoHe_akpaHos [ iadmons: 3xoanos |

= S e s e
% WatnoHe ceased_c CHEI wi LMMHS

I:E Baza_kaHanoe

*

" B Cuctema

= wd UNMH-E
=[S unnH-e
[E [ cHOBHOM 3 kpaH
¥ I:E PesepeyapHElil napk.
= PBC-1
F= PBC2

¥ I:E T exHUYECK A HACOCHARA

= ED13

[E Cenapatopel

Stk

Puc. 48. Y3en RTM_1 ¢ co3naHHbIMU IpyIIaMu

Crnenyromum maroM pa3pa0oTKH MPOEKTa CO3[aJWM KaHajbl IO apryMeHTaM pa3paOOTaHHBIX
1aba0HOB dKpaHoB. st aToro Boiinem B rpymmy kanaaoB APM — ysma IIII1-8 PBC-1 u BbI30BEM
cBoiicTBa kaHaza kiacca BeizoB PBC-1:1, kak moka3ano Ha puc. 50.
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= O T TR e T o

-
@ Wl atnoHe_ceAzer_c CHEO %‘3 FBL-
I:E Basza_raHanoe
= 52 Cuctema
= wmf UMNH-A
= EE UnnH-g
[E D cHOBHDE akpaH
= [E PezepeyapHeIi nape,
| EE PBCA
= PBC-2
Puc. 49. Co3nannsiii 3kpas B rpynne PBC-1

Cos0aTe KOMOOHEHT 3

Cogaate rpynny 3
Coznarte no watnoHy. ..

YHuyToM#MTE

OtraeHuTE [Chil+]

F > X656 6&

K.onupoeare [Chl+C)

+ [EpelTi No BEIZ0BY EHMS

[

E PenarTupoeate
E PenakTupoBaTte watnoH

MNepeureHOESTE. ..
| ﬂ CEoicTES

Puc. 50. Br13oB koHTEKCTHOTO MeHI0 3kpaHa PBC-1:1

[Tepeiinem BO BKIaaky AprymeHTsbl, BoiieanM JIK nepBelil apryMeHT U ¢ noMounpio menuka JIK
MBILIM HA MKOHKE “A CO3/[aiM KaHAIBI B BBIOpAHHOU TPYIINEe ¥ aBTOMAaTUYECKU CBSDKEM MX aTpHOYTHI C
aprymMeHTamu 11a0ioHa »J3kpaHa. JlaHHas omepanusi Has3bIBaeTCsd aBTOINOCTPOEHUEM  KaHAJIOB.
ABTONOCTpOEHHE MOAPOOHO OMHCAHO B MPHIOKEHUHU [. Pe3ynpTaT ero BBINOJHEHUS MPEACTaBIEH Ha
puc. 51.

Jo 3ananus nHGOPMAITMOHHBIX MOTOKOB MEX/Y Y3JIaMHU MPOEKTa MPOBEAEM HACTPOHKY apXuBa U
oTtyeTa TpeBor B APM.

CrnenyromuMm maroM OyAeT co3JaHWe NOporpamMm mo mabnoHam. Jljis 3TOro aHaJIOTUYHO
CO3JIaHHMIO SKPAHOB IO MIA0IOHY HEOOXOJMMO OTKPHITH JBa OKHAa HaBHraTopa. B omgHOM W3 HHMX HaI0
BbIOpaTh cnoil Illad/oHbI_mporpamMmsl, B APYyroM - HEOOXOAUMYIO TPYMITy KaHAJIOB, KaK MOKa3aHO Ha
puc. 52.
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b Whdopmanun | Foaru | ARTUMERTEL | ATpudiTe

BRI Jh A

Hma Tun TunaatHel | JHa4eHME ND UMONYEHUD Mpuesska Parv | oy

T apocTaTHMECk02_naEneHMe_iHa PEC 1 [i]IN HEAL OFI'mpoma‘ruuecme : naenenne_ara PBC1:Peansnoe sHaverme (Chorera RTM_1.PBCA)

Temneparypa PBC_1 i]IN HEAL OF Temneparypa_PBC_1:Peanchos shaveme (Cucrema RTM_1.FBC1)

Iaenerue_razoeon wankw PRC 1 i]IN HEAL OF Nasnerue_razoson wankw PBC_1:Peaneros snaverue (Cuctema RTM_1.PBC1)

Yposete PRC_1 [i]IN HEAL 0FElposeﬂn_PBEj:Pzaaanoe sHavenme (Cucrema RTM_1.PEC1)

\JpoBeHs_pazgena_pas i]IN HEAL OFUpoBeHb_paSﬂena_waa:Peaanoe aHaueHMe (Cucrema ATM_1PBCT)

Mepexauka_soge w3 PRC 1 i]IN USINT 0 HP

Zanonnenme_PBC_1_swakoctem [i]IN USINT 0 HP

Mepexadka_Hegru_ua_PEC_1 i]IN USINT i HP

Janswmra_2_PEC 1 AUt USINT 1 WP

Janswwra_1_PEC1 ﬂIN!DUTUSINT 1 WP

Janswmka_i_PEC_1 iUt USINT 1 WP

Janswka_d_PEC1 AUt USINT 1 WP

Janswwra_5_PEC1 ﬂIN!DUT USINT 1 WP
B Ganevinka 6_PRC_1 ﬂIN!DUTUSINT 1 WP
o [E R HnoUTERUSNT 1 NP
E Janswwra_B_PEC1 ﬂIN!DUTUSINT 1 WP
.: Janswwka_5_PEC1 ﬂIN!DUTUSINT 1 WP
iy Janswmra_10_PBC_1 ﬂIN!DUTUSINT 1 WP
:' [IpEBRILEHME_YDOEHA_HEHTH i]IN USINT 0 HP

Puc. 51. Aprymentsl skpana PBC-1

3areM, Bolnenss JIK maOnonsl nporpamm u yaepxkusas JIK, neperamum ux B HEOOXOAMMBIE

FpiHHBI E?,na IIIITH-8. Pe3iJ'ILTaT BBIIIOJTHEHUS oneﬁaunn nﬁeJJCTaBJIeH Ha iI/IC. 53.

a-xX f B0 o @ e B R

¥ @ WU a6 n0HE_nporparar

& PEC AanonH_pes

= &) Wmrmauus
& PBC
& 3answoxea
[ Cenaparop

M WatnoHe_skpaHos

3anonHenue PEC FED

B WatnoHe_gokymeHTos

Il a6 noHel_nparpatard, M e auaa. PEC
= ggs FS
‘Ef Cucrema %C FBC-1 a,: HpopeHe_pasgena_das
= mf UMNMNH-5
= E2 unnHe

a,: [MapoCTaTHYECK DS AENSHME_IHa %,: JanonH_pes: 22

Terneparypa Mraurauma PEC.23
[E JcHOBHOM akpaH EF paTIR %I:

= [E PesepEyapHLEIi Napk Ia,: J 3B NEHWE_rasoB0ki_Wwanku

[E FBC-1 Ia,: YpoEeHs

= PRC.2 M

Cucteta LLMMH-8.UMMNH-8.PezepeyapHeii napk. PBC-1

Puc. 52. Oxno HaBUT'aTOpa OO BBIITOJHCHUS OIICPpALlUA

3areM Ui Ka)KJ0W MPOrpaMMBbl BBIIIOJIHUM IIPUBSI3KY aTpUOYTOB KaHAJIOB K apryMEHTaM.
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Haeurarop npoekT:

- X R RS e B

- % Il afinoHe_nporpardr WMrdurauua PEC

&) PeC
=" &2 Wrnuraumn
&2 PeC
@ JaneuHka
[ Cenaparop

M W atinoHe_skpaHos

3anonH_pes

SanonHeqwe FEC FED

= 1l 2fanues anvinisoras

< ¥

W atnoHel_nporpatdd, Mearaur auma. PEC

7 E2F Cucrena 2
= md UMMNH-G
= B2 unnH-s

FBC-1 Ia,: YpoBeHe_pasaena_das

MWopoCTaTHYECKOE_0SENEHHE_OHA

B
a,: Tetaneparypa
B

JaEneHHe_ras0Bs0f_Wankm

I:E O cHOEHOM 3 kpaH

¥ I:E PezepeyapHEi napx,

[E FBELC-1 |a,: HpoeeHe

= PRC.2 b

CucTema. LLMMNH-8.UNMNH-8.PesepeyapHei napk. PEC-1

Puc. 53. OxHO HaBUraTOpa MOCIIE BHIIOJHEHUSI ONIEPALIUN

Hns storo Boiinem B rpymnmy kaHaioB APM — y3ma IIIIIH-8 PBC-1 u BbI30BEM CBOICTBA
kaHaia kiacca Boi3oB «ABromatuzauusi PBC:15y, kak nokazaHo Ha puc. 54.

'&BTH..-\.-.-..H-"...H (] m ) e = |

g CozgaTe komnoHeHT  k
%C W i@ Cosnate rpynny b
i3 CoznaTe no watnoHy. .
Hoamme

L)

X

W dnTosTe
ﬁ] Konupogare [Ctrl+C]

[Pl MEpedmi no BRis0sy BHE

E PepakTHpoEate
E PenakTHpoEaTe watnoH

[epeMMEHOBATE. ..

.| CeoficTEa

‘d\--

1
Puc. 54. BpI30B KOHTEKCTHOT0O MEHIO nporpammsl «ABTtoMaruzanus PBC:15»

[lepeiinem BO BKIaaKy ApPrymMeHTbl. 3ateMm [BOHHBIM wienmykoMm JIK Mpimm B cTosnOue
«IIpuBsi3ka» B 1oJjie apryMeHTa BBI30BEM JHAJIOTOBOE OKHO KOH(UTYpHUPOBaHU CBs3H. [[1anoroBoe OKHO
MOKa3aHo Ha puc. 55.

B kauecTBe NpPUBA3KKM MOXET ObITh BBHIOpaH aTpuOyT KaHajla OO AapryMeHT KaHaja.
AprymeHTsl IpUCYTCTBYIOT TOJIbKO Y KaHasoB kiacca CALL (x mpumepy y kKaHaja, CChUIAIOLIETOCS Ha
m1a0JIOH 3KpaHa MM Nporpammbl). B kadecTBe arpuOyTa KaHana MO YMOJYAaHHUIO YCTAHABJIMBACTCS
aTpubyT PeanbHoe 3HauYeHMe.

B nanHOM aManoroBoM okHE BBIOMpaeM HEOOXOIUMBIM KaHall. B qaHHOM ciydae Juis apryMeHTa
Yposens_PBC BriOupaem kaHall YpoBeHb.
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PeaneHoe sHaYEHME
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BuogHoe sHaYEHKE
CocToaHue

JocToBepHOCTE
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@ WYramaura PEC1G
ATPHEYTEL APrYMEHT I | Tun arpu1ayTa

Hpanime npueAzky [anBHSEﬂ'b KaHan] [anBHSETb anHﬁgT] [ MNpuEAzEa l E OTreHa

Puc. 55. /IuanoroBoe 0KHO KOH(YUTYPHUPOBAHUS TPUBSZKH

KonTponbHbie Bonpocsl
1. OO6ume cBeneHUs O A3bIKAX IPOrPaMMUPOBAHUS
2. Mexnaynaponnslii cranaapt IEC 61131-3
3. DOransl pa3paboTKy mabjIoHa Nporpam
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JlaboparopHas padora Ne9 Paszpadorka ACYTII B cpene SCADA cucremsl TRACE MODE 6

Llenb paboTbl

1. U3yunTts OCHOBHBIE TIOHATHS, CTPYKTYPY M Ha3HadeHHE OTACIbHBIX d1eMeHTOB SCADA crcTembl
TRACE MODE 6

2. Uzyuutp nopsaok padotsl mo cozganuto ACY TII ¢ momomsio pemaktopoB SCADA cucteMsr
TRACE MODE 6.

3. Pazpa6orats nmpoekt yuebHoit ACY TII 8 SCADA cucremsr TRACE MODE 6.

MeToauka BbINnonHeHUst paboTbl
1. Usyuuts Teopernueckue ceenenust 0 SCADA cucreme TRACE MODE 6, u3ioxeHHbIe HIKE.
2. V3y4nTh OCHOBHBIC JCHCTBHS TIO CO3/IaHHI0O U PEIAKTUPOBAHUIO MPOSKTOB aBTOMATH3AIlMH B
COOTBETCTBUHM C BBIIAHHBIM IIPENOJABATEIEM BapUaHTOM M YKa3aHUSAMM, CoJepKalluMmucs B (aiine
Yue6bnuk mo TRACE MODE 6 Bapuant X-Y. doc, rae X-Y — HOMep BBIJaHHOTO BapHaHTa.

TEOPETUYECKUE CBELOEHUA
1. CTPYKTYPA CUCTEMbDI

TRACE MODE 6 — 510 nporpaMMHBIi KOMIUIEKC, TPeTHa3HAYCHHBIN JIJIs1 pa3paObO0TKH U 3aImycKa
B pealbHOM BPEMEHHU pacIpe/leIeHHBIX aBTOMATU3MPOBAHHBIX CHCTEM YNPAaBJICHUS TEXHOJOTHYECKUMHU
nporeccamu (ACYTII) u pemenus psina 3amad ynpasienus npeanpustaem (ACYII).

Jlna pewenus 3anad ACYII B TRACE MODE 6 nnterpuposan naker T-FACTORY.

Kommnekc nporpamm TRACE MODE 6 nenurcs Ha 3 yacTu:

= WuTerpupoBanHasi cpeaa pa3padorku npoekra (MC) — eaunas mporpammHas 000JI0YKa,
coJieprkaliasi Bce HE0OX0AUMbIe CpeACTBA JUIsl pa3pabOTKU MPOEKTa.

ITon mpoexktom B TRACE MODE 6 nonumaercs Bcs COBOKYIHOCTb JaHHBIX U QJITOPUTMOB
¢dbynkuuonupoBanusi pacnpeneneHHon ACY (ACYTII w/mmu T-FACTORY), 3agaHHBIX CpeCcTBaMH
TRACE MODE.

Hrorom pazpabotku mpoekta B MC sBnsercs co3manue ¢aiiaoB, coaepKalux HEOOXOAUMYIO
uHpopmanuio 00 anropurmax padotel ACY. OTtr (aiiibl 3aTeM pa3MelaroTcs Ha almapaTHbIX CPeICTBaX
(koMTIBIOTEpAX ¥ KOHTPOJUIEPAX) M BHITIOTHSIIOTCS MO YIIPaBICHUEM UCTIOJHUTENbHBIX Moysiell TRACE
MODE.

B unTterpuposannyto cpeny pazpadorku TRACE MODE 6 BcTpoeHbI Oojiee AeCSITH peaakToOpoB,
ABTOMATHUYECKH OTKPBIBAIOIIMXCS ITPH BBI30BE TOTO WJIM MHOTO KOMITOHEHTa rpoekTta. Cpean HUX:

® penakTop rpaduuecKrx 3KpaHHBIX GOpM;

® peaaKTop MporpaMM Ha BU3yallbHOM si3bike Techno FBD;
® penakTop MporpaMMm Ha Bu3zyasbHOM si3bike Techno SFC;
® pEIaKkTop MpPOorpaMM Ha BU3yalbHOM si3bike Techno LD;
® pelakTop MporpaMM Ha mnporenypHom s3eike Techno ST;
® peIakTop MporpaMM Ha mporenypHom s3bike Techno IL;
® peaakTop mabIOHOB JOKYMEHTOB;

e penaktop SQL-3anpocos;

e pepakTop nacrnoptos obopynoBanus (EAM);

e penakrop nepconana (HRM);

e peaakTop MarepuanbHbIX pecypcoB (MES).

= WcnoanurteabHble moayau (MoHutopbl, MPB) — mnporpamMMHbie MOIYJIH pPa3IU4YHOTO
HA3HAYEHHUs, 110J] YIIPABIEHUEM KOTOPBIX B PE€aIbHOM BPEMEHU BBINIOJIHAKOTCS COCTABHBIE YaCTH MPOEKTA,
pa3meniaeMble Ha OTJEIbHBIX KOMIBIOTEPAX WA B KOHTPOJLIEPaX.
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CocraBHast 4acThb NIPOEKTa, pa3MellacMas Ha OTIEIbHOM KOMIIBIOTEPE WM B KOHTPOJUIEPE U
BBITIOJIHSIEMAs TIO/I YIIPaBJICHUEM OJIHOTO MJIM HECKOJbKHX HUCTONMHUTENbHBIX Moayieii TRACE MODE,
Ha3bIBACTCS y3J10M MPOEKTA.

B o0miem ciiydae pa3MelnieHue y3iia Ha TOM e annapaTHOM CpEICTBE, Ha KOTOPOM OH JOJIKEH
UCTIOJIHATHCS TIOJ] YIPABICHUEM MOHHUTOPA, HE SIBJISETCS 00s3aTEeIbHBIM — MOHUTOPBI MOTYT 3arpy’KarThb
y3JIbl C YAQJICHHBIX allapaTHBIX CPEICTB.

= JlpaiiBepbl oOMeHa — jpaiiBepbl, ucnoasdyemsle MoHutopamu 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
cocraBisomux npoekra. MC nMeeT MHOrOOKOHHBIN MHTEpQENC:

B bez mmenn® - Mure IPHPOEAHHAA cpeda pazpabomcu TRACE MODE 6.- C... |Z||E|E|
Fain MNpoekr Bua Okno Cnpaeka
‘RB-H @ AL 4 &

Haewrarop npoekTa x | [E K aHans! ‘ [ Fxpantt] + i

kX O BB g R o>
@ = HH Conepstoe rpynnk
Pecypcel > e —
- EIKpaHtH Oy |T¥|'=H|
T 2
Wainoret_nparpar Bazosoe uma F.ogHpoeka B=onHo
I8 WatinoHe)_skpatoe F.aHant TCE
B Watinone_ceaseii_ 2 Karanit2 TC2
< I s |l s TIME#3
Il afnoHel 3 kpadoe.dkpanit
T WatinoHe!_akparoe Ixpantt! | | €010 3
Wl afinoHe_cEAzeld_ WV ok X
E% Baza_raHanoe 1 p—— ~
2 Cucrema K. K.oampoetka i = L'
< | ¥ CocToaHue v > w :
Wl a6n0HE! SEPEHOE { Aafnome: 3xpanos | (n............... = T s

B UC noanepxuBaroTcsi CTaHAAapTHBIE ONEepalui U3MEHEHUS pa3MepOB U NEPEMEIIECHUS OKOH.
B HaBuraTope cTpykTypa npoekTa NnpejacTaBieHa B BUJIE JEpeBa:

Haeuratop npoekTa

) o s BBR oy hE & it

% Pecypckl ol BTM 1
W a8 n0HE_nporpardar

E WatnoHe_akpaHos

W agnoHe_ceasei o CHEN

E% Baza_rkaHanoe

. Cuctema
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£t Tononoria
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s
% EWBAMOTERM_KOMNOHEHTOE

CucTera [ Caod £ ongu DHD0SaMT Waaoe qooesra )

KopHueBbie rpymnmbl 3TOro epeBa (€J0M) MpeonpenesieHbl U CO3/Al0TCsl aBTOMAaTHYECKU MpHU
CO3/IaHMHM HOBOTO TpoeKTa (CIoOM OTOoOpakaroTcsi B JIEBOM OKHE HAaBHraTopa). OJIeMEHTapHbIE
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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:

» CO3JIaHUE CTPYKTYpPHI IPOEKTa B HABUTATOPE;

» KOH(QUTYPUPOBAHHE WU pa3padOTKa CTPYKTYPHBIX COCTABISIFOIIMX — HAMpUMep, pa3padoTka
mabJoHOB TrpaUYecKUX HSKPaHOB oOIepaTopa, pa3padoTKa IMIa0JOHOB TPOrpaMM, OMHCAHUE
WUCTOYHUKOB/IPUEMHHUKOB H T.JI.;

» KOHQUTypHUpOBaHHUE WH(OPMALIMOHHBIX IOTOKOB;

» BbIOOD anmapatHbiX cpeacTB ACY (KOMIBbIOTEPOB, KOHTPOJUIEPOB U T.I1.);

» co3aaHue y3ioB B ciioe CucreMa u ux KOHGUTYpUPOBAHUE;

» pacmpeelieHHe KaHaJOB, CO3JaHHBIX B PA3JIMYHBIX CIOSIX CTPYKTYphl, IO Yy3JlaM H
KOH(UTrypHpoBaHUe UHTEP(EICOB B3aUMOJICHCTBUS KOMIIOHEHTOB B HHPOPMAIIMOHHBIX TOTOKAX;

» COXpaHEHHE MpOeKTa B EAMHBIM (ailia AJS MOCIEIYIOLUEro peaakTHUPOBaHUS (C MOMOIIbIO
koMaH 16l Coxpanuth win COXpaHUTh KAK);

» DKCIIOPT y3JI0B B HaOOpHI (paiiioB Ui MOCIEIYIOMIEro 3amycKa IMoJ1 yIpaBlIeHHeM MOHHTOPOB

TRACE MODE (mio xomane Z\E Coxpanurs 1 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.

Knaccudumkauma KOMNoHeHTOB

[To ¢pyHKIMOHANBHOMY Ha3HAYEHUIO KOMIIOHEHTHI MPOEKTa OTHOCATCSA K OAHOMY M3 CIEAYIOLIUX
BUJIOB:

» KaHaJbl — KOMIIOHEHTBI, OINpEAEISIone anroputM padotsl. KaHanel Moryt cosnaBatbes B
Pa3JIMYHBIX CII0SX, OJIHAKO MX OKOHYATEJIbHOE paclpeieieHue 1o y3i1aM B cinoe Cucrema 00s3aTenbHO —
B [IPOTUBHOM CJlyyae OHU He OyayT akcnopTupoBansl 111 MPB;

» IA0JOHbI — KOMIIOHEHTBI, KOTOpbIe NMpU paboTe B peaJbHOM BPEMEHHU MOI'YT BbI3bIBATHCS
KaHaJaMH c repeaayeil mapamerpoB. [lepenauya nmapameTpoB HacTpauBaeTcs IpU pa3pabOTKe IMPOEKTa B
N C nocpeacTBoM NpUBS3KM apryMeHTOB I11a0JI0HA K KaHalaM WM KCTOYHUKAM/TIPUEMHUKAM;

» HCTOYHUKHM/NIPMEMHUKH — KOMIIOHEHTHI, TEM WM UHBIM CIIOCOOOM OIUCHIBAIOIINE 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;

» HA0OpBI pecypcoB — HAOOPHI TEKCTOB, M300PAKCHHUM M BHUACOKIIUIIOB, KOTOPHIE MOTYT OBITh
UCIIOJIb30BaHbl IPU pa3paboTke madI0HOB rpa)uuecKuX SKPaHOB;

» rpadguyeckre 00bEKTbI — KOMIIOHEHTHI, NIPEACTABISIONINE COO0M B 00IEM 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;

» mocJiel0BaTe/IbHbIe NOPTHI — napamerpsl COM-nopTOB;

» CJI0Bapu co001IeHni — HA0OpbI COOOLICHH, TeHEpUPYEMBIX IIPU BOSHUKHOBEHUHU PA3IUYHBIX
COOBITHIA;

» KJeMMbl — OTH KOMIIOHEHTHI, OIHCHIBAIOIINE JICKTPHUECKUE KOHTAKTHI (HAmpumep,
MOHTQ)KHBIX IIKa(OB), SBISIOTCA HJIEMEHTAMHU CXEMBI dJIEKTpuieckux coenuHeHnit ACY.

Knaccudukauumsa cnoes

[IpenonpeneneHHble cI0U CTPYKTYpPbI IPOEKTa UMEIOT CIIEAYIOLIEE Ha3HAUEHUE:!

» Pecypcenl — 17151 co3/1aHus OJIb30BaTEbCKUX HAOOPOB TEKCTOB, M300pakKeHNUN U BUACOKIIUIIOB, a
TaKxke rpaduuecKux 0ObEKTOB;

» Illad10HBI MpOrpamMm — /1715 CO3/1aHus 1a0JI0HOB MPOTPamm;

» II1ab/10HBI IKPAHOB — [T CO3/IaHUS IA0JIOHOB rPa@UUEeCKUX IKPAHOB;

» llladaoubl cBsizeii ¢ BJI — mis co3manms mabIoHOB CBsA3CH ¢ Oa3aMu JaHHBIX;

» II1ab/10HBI JOKYMEHTOB — JIJIsl CO3/IaHus I1a0JIOHOB JOKYMEHTOB (OTYETOB);

» ba3za kaHanoB — ATOT clOW SBISETCS XpaHWIMILEM BCEX KaHAJIOB MpOeKTa. BBIMOIHATH
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 KOMaHJbl yJaJeHHs M YHUYTOXKEeHHs KaHanoB. B crnoe Bba3za kaHajoB MOXHO
HAYMHATH Pa3pabOTKy MPOEKTa;

» Cucrema — Ui KOHQUTYpPUPOBAHUS Y3JI0B U X COCTABIISIOMUX (Y3€Jl CO3/IaeTCsl Kak KOpHEBast
rpyInmna 3Toro cios);

» UCTOYHMKN/MIPUEMHUKH — JUIA CO3JIaHUSI ONMUCAHWUN MCTOYHUKOB/MIPUEMHUKOB B Pa3IMYHBIX
YCTPOMCTBAX W MPOTPAMMHBIX MPUIOKEHHUSIX, OOMEH C KOTOPHIMHU TMOJICPKUBACTCS MOHUTOPAMH, a
TaKke 115 KoHpurypupoBanus cucteMHbIx nepeMeHHbIXx TRACE MODE 6,

» TexHoaorusi — s pa3pabOTKH MPOEKTa OT TEXHOJIOTHHU (T.€. C TPYNIHUPOBKON 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;

» Tonmosnorusi — 11 pa3pabOTKH MPOEKTa OT TOMOJIOTUU (T.€. ¢ TPYNIHPOBKONH KOMIIOHEHTOB I10
MECTY PaCIIOIOKEHHUS);

» KUIInA — nnst onucanus snekTpuueckux coequHeHuit ACY;

» Bu0JMOTEeKH KOMIIOHEHTOB — JUIsl CO3JIaHUSl OMOIMOTEK 00BEKTOB — IMPOEKTHBIX peIIeHUui
OTHENbHBIX  3aJa4. OJTOT CJIOH COAEPXKMUT  THpefonpenencHHsle rpynnbl  CucremMHble 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 manenb nHCTpyMEHTOB VIC BKITIOYAIOT CIEAYIONINE KOMAH/IbI:
B-dy AL 4 &
. y
Hosbiii (Ctrl-N) — co3aath HOBBIN TPOEKT;
B-_ OTKPBITH MPOEKT ((hailil ¢ pacuiupeHueM prj):

=4 O1kpbITh (Ctrl-O) — BeIOpath (ailyi B cTaHAapTHOM IUATIOTE ONEPAIIMOHHON CUCTEMBI;
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" — BpIOpaTh (Al U3 CIMCKA HOCIEIHUX OTKPBITHIX;
HMMnopr — 110 3T0M KOMaH/1¢ OTKPBIBACTCS MEHIO, CONEPIKAILEE CIECLYOIIUE KOMaHIbI:

QI/IMHOPT U3 BepcuH 5 — OTKpBITH NpoekT, pazpadoranHbiii B TRACE MODE 5. Ilo aroii
KOMaHJIe OTKpBIBaeTCs OKHO BblOOpa (aiina *.ctm, u BeIOpaHHBIN npoekT koHBepTHpyeTcss B TRACE
MODE 6. Omnepanusi KOHBepTHpOBaHHsS 3aBHCUT OT (iara OTKJIYUTH KOHBEPTHPOBAHME
rpajpuyeckoi 0a3sl;

= Coxpanurtb (Ctrl-S) — coxpanuts mpoekT B ¢aii prj ¢ TeM ke UMEHEM (IT0Th30BaTEIhCKHE
OnOIMOTEKN KOMIIOHEHTOB COXPAHSIOTCS TI0 3TOM KoMaH e B (aiin tmdevenv.tmul);

Coxpanutrb kak (Ctrl-Shift-S) — coxpanuts npoexkr B ¢aiin prj ¢ 3agaHHeM €ro HUMEHU
(mosip30BaTENBCKUE OMOIMOTEKH KOMIIOHEHTOB COXPAHSIOTCS 110 3TOM KoMaH[e B (paiin tmdevenv.tmul);

N HNudopmanus o nmpoekTe — OTKPHITh OJHOMMEHHBIN THUAJIOT (3Ta KOMaH/a TOCTYIHA TAKKe U3
MeHIO IIpoeKT 1 KOHTEeKCTHOTO MEHIO HaBUTaTOpa MPOEKTA).

B sTom nuanore MOXHO yKaszaTh aBTOpa IMPOEKTa, OPraHU3alUI0 U KOMMEHTapuil K mpoekty. B
JMajore MHANIMPYETCS BpeMs CO3[aHWs W BPEMs IOCIEIHEr0 M3MEHEHUs MpoekTa. B HibkHEHW uvactu
quanora BbIBoAUTCS uH(OpManus 00 OCHOBHBIX BHAAaX KOMIIOHEHTOB TIpOeKTa (MaKCHMajlbHO
BO3MOKHOE YHCJIO KOMIIOHEHTOB JAaHHOTO BHJA B TPOEKTE, HCIIOJH30BAHHOE YHCIIO KOMIIOHEHTOB
JAHHOTO BHUJIA M YUCJIO KOMIIOHEHTOB JIAHHOTO BHJIa, OCTaBIIEECs B paCHOPSHKCHUH pa3paboTunKa);

@ Coxpanuts s MPB — »skcnopTupoBaTh y37bl [UIS TOCIEAYIOIIETO 3alycKka TIOJ
ynpasieHueM ucnoiaHutenbHbix Moayieii TRACE MODE. DkcnopT ogHOro ysia BO3MOXEH U3 MEHIO
IIpoeKT 1 KOHTEKCTHOIO MEHIO HaBUTaTOpa IIPOEKTa;

& Ortaanka — 3arpy3uth BblaeneHHbIH y3en (cioil TexHoJiorusi) B npodaitiep. Ota KomaHaa
JIOCTYIIHA 1ocie BeinojaHeHus: koMaH bl Coxpanuth 1 MPB win Coxpanuts y3ea a1 MPB;

* Inmon — nonyunts B C peanbHble JaHHbBIE C paOOTAIOUINX y3/I0B;

=4 IleyaTsb — TOKYMEHTHPOBATH MPOEKT B (aii;

Hacrpoiiku UC — oTpeiTh Auasor 3aganus ooumx Hactpoek MC u perakTopoB 11a0I0HOB;

IMocaennue ¢aiiapl — MoOKa3aTh CHUCOK NOCieqHUX (aitnoB, oTKpeIThiXx B MC. BriOpaHHbI B
criicke aiin 3arpysxaercs B UC;

BbIXoa — BBIMTH U3 UHTETPUPOBAHHOM CPEJIBI.

MaHenb nepexoagoB mexay okHamu UC

I[JISI NepexXoa0B MCKAY OTKPBITBIMU OKHAMU PCAAKTOPOB HMCIIOJB3YCTCA IMAHCIIb, ITOKa3aHHAasA Ha
PUCYHKC HMIKC. OpaH)KeBaH MOJIOCKA 0003HAYaeT aKTUBHOE OKHO.

L2 3rpanit2 % HokyreHTi Eaza aaHHeRH Mporpararaattl .F Kananfl | ¢# -4

I[J'Iﬂ nepexoaa B HY>KHOC OKHO HY’KHO HaXaTb JIK Ha COOTBGTCTBYI-OH_[eﬁ BKJIAJKEC 3TOH IIaHCIu,
IIpu 5TOM BI>I6paHHOG OKHO CTaHOBUTCs aKTHBHBIM.
ITanens COACPIKUT TAKIKC CIICAYIOIUC NHCTPYMCHTBI:

= y

|_] — CHHXPOHHM3UPOBATh C JEPEBOM IPOEKTa (IO 3TOW KOMaHJAE B HAaBUTaTOpPE MPOEKTa OyaeT
BBIJICJIEH KOMIIOHEHT, OKHO pe/llakTopa KOTOPOro aKTMBHO, a TakXke CJoi (Tpymnmna), coaepikamias 3TOT
KOMIIOHEHT);

|ﬁ| — 3aKpPbITb aKTUBHOC OKHO.
3apaHue o6wmx HacTpoek UC

Hns 3aganus obumx Hactpoek MC W penakTopoB HIaGlIOHOB MpeaHa3HAueH AWANIOT, KOTOPBIH
oTkpbiBaetcs 1o komanjae Hacrpoiiku UC menio daiti:
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MC

Ofwme

] POEEHE CADKHOCTH

Bua

Coxpanime gaq MPE

W rmoH

OTnagka

Foneeprep vz TRACE MOCE &

() Npaeradi
(#) CraHaapTHEN
BuaumocTe coes

Fecypck

W aEncHE NparpaEtdrd

) KarmnaexeHe

O Hacrpaveaeraei

Cuctema

M eTodHIEMA T pUEtaHIK A

W &6n6HE 3 KpEHDE Tononaria

W atnaHe) aTyeToE TexHonarka
WatnaHe) ceazm c B KM,

Easza kaHanos Emtinmoreru

OTKpRIEaTE WaGNoH

CTROMTE KOOMPOBKY N TEXHOADM MM

PegakTop aprytdeHTos

B azoBbIA pegakTop
FnAa
PepakTop SOL

PeaakTop nporpatm

Crpaeka S3HAYEHMA MO YMONYSHMID

Hacrtpoiikn MC 3amarorcs Ha OJHOMMEHHOW BKIJIQJIKE 3TOTO Juanora, HabOp HMHCTPYMEHTOB
KOTOPOW M3MEHSIETCS B 3aBHCHMOCTH OT BBIODAHHOTO B JICBOM CIHCKE pasjeinia, U BKIajake ba3oBblii
penaxkrop.

TpHMEHITE

[ loToeo ] I OTeHa ]

Bknaaka ‘UHTerpupoBaHHas cpena pa3paboTku’

Pazoen ’Ooumue’

[Tpu BBIOOpE 3TOTO pa3zena BKIAAKa CONEPKHUT CIETYIONNEe HHCTPYMEHTHI:

» MEpeKIIoYaTeIn peXuMa OTOOpaXeHUs: PeJaKTOPOB KOMIOHEHTOB — OTKPBIBATh PeJaKTOPbI
kak BrJaaaku, MDI u SDI. B nepBoMm pexxnMe KakIblii OTKPBITBIA PEAAKTOpP 3aHUMAET BCIO pabouyro
obmnacte IC 1 u3MeHeHne pa3MepoB OKHA PEJaKTOPa HEAOCTYIIHO.

B pexxume MDI pa3mepsl OKHa KaXXA0T0 peJakTopa MOTYT ObITh U3MEHEHBI, IPU 3TOM JIOCTYITHBI

CTaHJapTHHIC HHCgﬁ'MCHTH OKOH ( - OTKEHTB MEHIO, COJIepIKalllee CTaHIAPTHBIE KOMAHIIbI IS

paboTHI C OKHOM, — MUHUMM3UPOBATH OKHO, BOCCTaHOBUTH OKHO, . — 3aKpPBITh OKHO).

B pexxume SDI npu BeieneHun o0beKTa CTPYKTYPhl B HABUTATOPE COOTBETCTBYIOIIMM PEIAKTOP
OTKPBIBAETCSI aBTOMAaTUYECKH, 3aHIMast BCIO padouyro obmacts NC.

Pazoen ’Ypoeenv cnoncnocmu’

[Ipu BbIOOpE 3TOrO paszmena BKIAJKA COJIEPKUT MEPEKIIOYATENN YPOBHS CIOXKHOCTH IMPOEKTa
(3amaroT oToOpaXkaeMblii HAOOP CIIOEB):

» mpocTtoii — otoOpaxkatorcs cion Pecypcesl,
bu6anoTeKku KOMIIOHEHTOB;

» CTAHAAPTHBIN (3HAYEHHE 110 YMOJIYAHUIO) — OTOOPAXKAIOTCS TE )K€ CJIOU, YTO U JJISl IPOCTOrO
YpPOBHS, U BCE cIoU 11a0JI0HOB (3KpaHOB, porpamm, cBsazeit ¢ bJ] u nokymeHTOB);

» KOMILJIEKCHBII — 0TOOpakaroTcst Bce ciion, Kpome ciosi ba3za kanasos;

» HAcCTpaumBaeMblii — Tpu BBIOOpPE STOrO YPOBHS B JMAJOre JOCTYIHBI IEPEKII0YATEIH
0TOOpaXeHHMsI BCEX CJIOEB, BKIIOUas clioil ba3a kanaJjios.

Pazoen ’Coxpanumse ona MPB’

[Tpu BBIOOpE 3TOTO pa3zena BKIAAKA CONEPKHUT CIECTYIONNEe HHCTPYMEHTHI:

(braru, ompeneisionIMe CTENeHb JeTalnu3aluu WHGOPMALUU, KOTOPasi BHIBOAUTCS KOHBEPTEPOM
FileCnv32.dll B TekcroBbie (aitnbl <umsa ¢aiiaa prj>_<ordinal>.cnv mpu BBIIOTHEHUH KOMAaHIbI
Coxpanuts 1 MPB:

» KanaJjmsl;

Cucrema, Wcrounuku/Ilpuemunkn u
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» [I1a6J10HBI;

» I'pynnbi;

» Pecypcsr;

» Co3aaTh cTaHAAPTHBIE 00BEKTHI — €CJIM ATOT (hJ1ar yCTaHOBJIEH, KaHANbI y3J1a 0TOOpaxaroTcs B
npodaiinepe CrpynnupoBaHHbBIMU B cTaHaapTHbIe 00bekThl (rpymnmsl) TRACE MODE. Orta rpynnupoBka
MMeEEeT 3HauU€HUe TOJIBKO JIJISl OTIAJIKH;

» IlonpoOnast nuopmanus.

» Crnucok I'myOMHa OTC/IeKUBAHUA MCTOYHUKOB, C TOMONIBI0O KOTOPOTO 3a4aeTCS MOPSIKOBBII
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 MepeKoyaTreNnu Tuma mnpodaiiiepa, KOTOPHIH

OyJIeT 3amyIeH o KOMaHe & Otaaaka (tonpko s oTiaaku y3moB RTM, Console, T-Factory u T-
Factory_Console):

» Ilpodaiisep ¢ noaaepxKoii rpadpuyecKMX IKPAHOB ;

» Ilpodaiinep 0e3 nognep:kku rpapuyecKnx IKPAHOB .

Pa3zoen ’Koneepmep u3z npeovioyuieit gepcuu’

[Ipu BBIOOpEe sTOro pazgena BkiIagka coAepkHUT ¢uar OTKIWYUTH KOHBEPTHPOBaHUE
rpaduyeckoii 6a3bl. YcTaHOBKA 3TOTO (py1ara OTKJIFOYaeT KOHBEPTUPOBaHKE TpaduuecKor 0asbl MPOCKTa
npu ero umnopre B TRACE MODE 6.

CoxpaHeHMe npoeKTa AnsA peaaktupoBaHusA

[To xomanne = Coxpanutpb (Ctrl-S) i Coxpanuth kak (Ctrl-Shift-S) uz meno @aiia
MIPOEKT COXpaHsieTcsi B OMHApHBIA (aiim ¢ pacmmpeHueM prj (B IUPEKTOPHH cepBepa MPOEKTa) s
nocnexayrouero pegakruposanus B C.

B UC mpenycmorpeHo pe3epBUpoBaHUE Hpenblnyiieil Bepcuu ¢ainoB prj u tmul — npu
MOBTOPHOM BBINOJIHEHUH KOMaH /16l COXpaHHUTh paciiupeHue GpaiaoB, COXpaHEHHBIX paHee, U3MEHSIOTCS
COOTBETCTBEHHO Ha ~prj u ~tmul.

B NC MOXHO 3arpy3uTh OIMH IPOEKT.

Ha oHoM KOMITbIOTEpPE MOXKHO 3a1yCTUTh HECKOIbKO VIC 1 3arpy3uTh B HUX pa3HbIE MPOEKTHI.

CoxpaHeHMe npoeKTa And 3anyckKa

ITo komanze Z\E Coxpanutsb asa MPB menro @aiin win nasenu uHctpyMeHToB MC Bee y3ibl
OKCHOPTUPYIOTCS B HAOOPHI (DaiIIOB ISl X MOCIEIYIOMEr0 KOMUPOBAHMS Ha amnmapaTHbIe CPeCTBa, Ha
KOTOPBIX OHHU JOJDKHBI UCTIONHATHCA oA ynpasiaeHueM mouutopos TRACE MODE.

[Ipu Bemonnenun xkomauasl Coxpanuth A MPB B aupekTopuu cepBepa NMpoeKTa CO3JaeTCs
NOJIUPEKTOpHs <uMs (paiyia prj 6e3 paclIMpeHusi™, B KOTOPOH sl KaKJOr0 y3/1a CO3/aeTcs IMarka ¢
HabopoM (aiinos. Ilanka y3na umeer uma <name>_<ordinal + 1>, rie name — ums, 3ajaHHOE JUIS y371a
npu ero koHpurypupoBanuu B VC, ordinal — nopsiikoBelii HoMep y31a B cioe Cucrema, HaunHas ¢ 0
(OpPsIAKOBBIN HOMEP y3J1a B CJIO€ HE CIIEYET MyTaTh C €ro MHANBUIYaIbHBIM HOMEPOM).

Heo0xoauMbIM ycI0BHEM 3KCIIOpTa y371a ABISETCS HAJIMUYKME B HEM XOTs Obl OJTHOTO KaHaa.

[To xomanne Coxpannts y3ea ajasst MPB u3 mMento IIpoekT 1y KOHTEKCTHOTO MEHIO HABUTaTopa
BbIJIeIeHHBIN y3en (win ciaoil TeXHoJ0rus) SKCHopTUpyeTCsl B NPOU3BOJIBHYIO MAIKy, IIPU 3TOM IPH
ITIOBTOPHOM JKCIIOPTE PE3EPBHBIE KOMMHU Y3J1a HE CO3JAI0TCA.

3. PegaktnpoBaHue CTPYKTYpbl NpoOeKTa

Hasurarop umeer ciieyronme cpeacTsa sl peIaKTUPOBAHMS CTPYKTYPBI IIPOEKTA!
» MeHIo IIpoekr;

» IMAHEIN WHCTPYMEHTOB;

» 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 BB 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:

X TaKOW BHJ] MPHOOPETAET THITIOBOW MHCTPYMEHT yIAICHUS X NIpY BBIJIENIeHUH KaHana. [Ipu
Ha)KaTUU CTPEIKU OTKPBIBACTCSI MEHIO, COJIepIKalliee KOMaHIbl Y AAJUTh (YIATUTh 0€3 yAaIeHUs U3 CIos
ba3a kananoB) 1 YHHUTOKUTH (YIAJIUTh C yaaleHneM u3 ciiosi baza kananos);,

&-_ TaKol BUJ MPHOOpPETaeT B HEKOTOPBIX CIIydasX TUIOBONW MHCTPYMEHT BCTaBKU & . [Ipn

HaXaTUU CTPEJIKU OTKPBIBACTCS JAOIOJIHUTEIBHOE MEHIO, COJEeprKallee KOMaHIbI ﬁBCTaBl»ITb u G
BcraBuTth ¢ NIpUBA3KOM;

@HepeﬁTI/I N0 CChLIKe BHHU3/BBePX — I10 3TOW KOMAaHJE OTKPHIBAETCS JOIMOJHUTEIBHOE OKHO
HABUTATOPa, B KOTOPOM:

» BBIACIIACTCA KOMIIOHCHT, C KOTOPBIM CBfA3aH I[aHHBIfI KOMIIOHCHT HJIN KOTOpBIfI BBI3BIBACTCS
JTAHHBIM KOMIIOHEHTOM (B ClIy4ae Iepexo/ia Mo CChUIKE BHU3);

» BBIACIIACTCSA KOMIIOHCHT, CBSI3aHHBIA C JaHHBIM KOMIIOHEHTOM HIJIN BBISI:IBaI-OHII/Iﬁ I[ﬁHHBIf/i
KOMIIOHEHT (B Cllydae repexojia Mo cchbulke BBepX). Eciau mo1o0HBIX KOMIOHEHTOB HECKOJIBKO, OJIUH U3
HUX BBIOMPAETCS B CIIHCKE:

g Jiinaii L.

o #w Create Component (3
Munall 2 4 Crcate from Template

’% Create Group from Template ...

¥ Erase
¥? Undao Chr+e
% Copy Chrl+C

b .,: Cucrema MPB_1 Kanane.KaHani]
B Properties € Eazakananoe. Kananiis
‘ .C CucTetda MPB_1 KaHansl Ak pandt]

Ecmn Y KOMIIOHCHTa HMCIOTCSA CBSI3U/BBI3OBBEI KaK BHU3, TaK M BBEPX, JTAHHBIN HHCTPYMCHT

-
MPUHUMAET BU]I 2 , U TIpU HAXaTUM CTPEJIKH OTKPBIBAETCA JTOMOJHHUTEIBHOE MEHIO, COJepKaliee
komaH bl IlepeiiTu mo cepliike BHU3 U IlepeiiTu mo cebliiKe BBEpX;

IhLPee;eDBImOBaHI/[e — CO3/1aTh PE3E€pPBHBIC Y3IIbI 1JIs1 BBIJCIEHHOIO y3Ja:

» Het — He co3naBaTh (3HaU€HUE IO YMOIYAHUIO);

» Jly01upoBaHHBIH — cO31aTh OJIUH PE3EPBHBIN y3€ll AJs BBIACICHHOTO Y3714,
» TponpoBaHHBI#i — cO31aTh /1Ba PE3EPBHBIX y3J1a JJIS BBIJICICHHOTO Y3I1a;

PegakTupoBaTh — OTKPBITH BBIJEIEHHBII 00BEKT CTPYKTYPHOTO JIEPEBA B COOTBETCTBYIOIIEM
penakrope;
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& PenakTnpoBath mAa0JIOH — OTKPBHITH [IA0JIOH, BBI3BIBAEMBIN JAHHBIM KOMIIOHEHTOM, B
COOTBETCTBYIOILEM PENAKTOPE;

IlepeumeHoBaTh — NepeT K peJaKTUPOBAHUIO UMEHHU BbIIECIECHHOIO 00bEKTa CTPYKTYpbl. Jlis
nepexo/a K peJakTHPOBAHUIO UMEHHU BBIJICJIEHHOI'O 00BbEKTa MOXKHO Takke HakaTh Ha HeM JIK

=) CBoiicTBa — OTKPBITh OKHO CBOMCTB 00BEKTA CTPYKTYPHOTO JICPEBa;

'*? Coxpanutsb y3ea ajas MPB — skcioptupoBaTh BbieneHHbIN y3en (crnoit Texnosorust). 1o
ATOM KOMaHJIe Ha dKpaHe 0TOOpa)KaeTcsl TUajor BEIOOpA MECTa PacTooKeHusl (haiiioB y3ia (C TOMOIIbIO
kHonkM Co31aTh ManKy M KOMaHJI KOHTEKCTHOTO MEHIO 3TOro Jualiora BO3MOXKHO YIIpaBJCHUE
¢aitnoBoil cTpyKTypoi);

3arpy3uTh JaMin y3Ja — BOCCTAHOBUTH COJACPKUMOE U KOH(HUTYpaIio KOMIIOHEHTOB y3IIa U3
ero (paitma BoccTaHOBJICHHS. DTOT (pailyi He ciemyeT myTath ¢ (aitom <umsi_y3zjaa>.dump, KOTOPHIHA
CO3/1aeTCs MO0 YMOJIYAHUIO TPHU IKCTIOPTE Y3IIOB;

‘ﬁfiarpyslnb B KOHTPOJLJIEP — KOMUPOBaHUE y3J1a B KOHTPOJLIED;

i
QI/IH(I)OpMaIII/IH 0 NMpoeKTe — OTKPHITh OJHOMMEHHBIN JHAor. DTa KOMaHJa MOXET OBITh
BBITIOJIHEHA TaKK€ M3 KOHTEKCTHOTO MEHIO HaBUTaTopa MPOEKTa U C MOMOIIbIO MaHEId WHCTPYMEHTOB
4 (O
eI/IMl'IOpT u3 b/l u ﬂf)lccrlopT B B/l — 5T1 KOMaH1bl, TpEHA3HAYEHHBIE JJIS1 B3aUMOICUCTBUSA
C TEXHOJIOTUYECKOM 0a30il TaHHBIX, TOCTYIIHBI TP BbIJEICHUN ci10sl TexHoaorus.

Co3aaHue 06beKTOB CTPYKTYPbl

Jnst co3maHusi OOBEKTOB CTPYKTYpbl (KOMIIOHEHTOB M TPYNI KOMIIOHEHTOB) HCIOJIb3YFOTCS
TUIOBBIE KOMaH bl MeHIO [IpoeKT, KOHTEKCTHOTO MEHIO U MMaHEM MHCTPYMEHTOB HaBUTATOpA .

I[Ipu co3manum kanana kiacca CALL ¢ mnpeaycTaHOBJIEHHBIM CBOWCTBOM  BbI3OB B
COOTBETCTBYIOIIIEM CJIO€ MIAOJOHOB CO37acTcs MIA0JIOH, BBHI3BIBAEMBIM KaHAJIOM. B HaBUTAaTOpEe MOTYT
OBITH CO37IaHBI clIeayronue Kanasl ktacca CALL ¢ npemycTaHOBIICHHBIM CBOWCTBOM BBI30B:

» DKpaH — KaHaJI C BEI30BOM I1a0JIOHA YKpaHa,

» Ilporpamma — kaHaJ ¢ BEI30BOM I11a0JI0HA TIPOTPAMMBI;

» JlokyMeHT — KaHaJl C BBI30BOM IIIa0JIOHA JIOKYMEHTA;

» CBa3b ¢ BJI — kaHaJI ¢ BBI30BOM CBSI3H C 02300 JaHHBIX.

Menio IIpoeKT, KOHTEKCTHOE MEHIO M MaHellb MHCTPYMEHTOB HABUIaTOpa COJEPKAT KOMAaHJbl
CO37IaHUs TOJIBKO TeX 00BEKTOB, KOTOPBIE MOXKET COJIEPIKATh BBIJICJICHHBIN CIIOH/Tpymma.

[Ipu pepgakTUpOBaHUM COXPAHEHHOTO MPOEKTa (B TOM YHKCJIE IOCJIE BBIMOJHEHUS KOMAaHJbI
Coxpanutb/CoXpaHUTh KaK) BHOBb CO3/IaHHBIE CTPYKTYpPHBIE OOBEKTHI U OOBEKTHI, UX COACpIKAIIHE,
BBIJICTISIIOTCSL B HABUTATOPE CHHUM IIPUPTOM:

Project Explarer

X - 0 BB RE & B R |

E wduaAE_LURYMERTUE a

Ebg Codemwed B
% Wl agnoHe_ceqzel_c_CHEN

= EBasa_kaHanos %F Muaat 1
= EEE CucTeta %E Jrkpantt]
~ e AT %,: Jrpanits

© KaHane
Eb,: F.aHanit10
BY Monezoearend Th_2

% Mo ouHuEM T pUetaHmEA

7% Texnonorka o

Cuctera. RTR_1.KaHanke
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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 nepeMenaeMblii 00beKT, Kypcop MpUHUMAET BU L, B IPOTHBHOM Clly4yae — Q.
KonupoBaHue 1 BcTaBKka 06beKTa CTPYKTYpbl

Konupoeanue o6vexma cmpykmyput é 0ycghep oomena
UT0OBI MOMECTUTH KOTIMIO BBIJICJICHHOTO 00BEKTa CTPYKTYPHI B Oy(dep 0OMeHa, Hy»KHO BBITIOJTHUTH

KOMaHay R Konuposats (Ctrl+C).

Ecnu xomupyetcs cioii, B 0ydep oOMeHa moMeIaeTcst KONHst €ro CoIepKUMOro (Bcex J0UYEepHUX
rpynn ¥ KOMIIOHEHTOB).

Ooviunas ecmagka o6vekma cmpykmypuol u3 oygepa oomena

[Ipu 0OBIYHONM BCTaBKE CO3/1a€TCSI HOBBIH OOBEKT, KOTOPBIM SBISETCS KOMUEH OOBEKTa,
noMerieHHoro B Oydep obOmena. Omepaiusi BCTaBKM He ouuiiaer Oydep oOMeHa, Mo3ToMmy mocie
OJTHOKPATHOTO KOITMPOBAHMS 00BEKTa BOBMOKHA €T0 MHOYKECTBEHHAs BCTAaBKa.

Jlnist 0OBIYHOM BCTaBKM HY>KHO BBIJICIUTH IPYHIy (CJI0H), B KOTOPOH MOXKET OBITh CO37jaH OOBEKT

TOTO K€ BHJA, YTO U OOBEKT, MOMELICHHBI B Oydep oOMeHa, U BBINOJHUTH KOMaHIy & BcraButh
(Ctrl+V).

Konupoganue u écmaska 00vekma cmpykmypot ¢ HOMOWbIO MbLULU

Jls KONUPOBAHUS U BCTABKU OOBEKTA HY)KHO MEPETAIINUTh €r0 MBIIIBIO B HYKHYIO TpYMITy (CJI0H)
¢ ynepxxaauem knaBumu CTRL. Ecnu rpynma (cmoif), Ha KOTOPYHO YKa3bIBae€T Kypcop B IpoOIEcCe

NepeTacKUBaHUs, MOXKET COAEP)KaTh KOMUPYEMbI OOBEKT, Kypcop NMPUHUMAET BU , B IIPOTUBHOM

ciyvae — \N} [Ipu BBINIOTHEHUU TaHHOM onepanuu o0OBEKT He nmomeraercs B 0ydep oomeHa.
Cneyuanvhas 6cmagxka 00veKma cmpyKmypbol
B nHaBuratope mpoekrta noJiiepKUBaeTcs NepeTackuBaHne 0OBEKTOB MBIIIBIO C OJTHOBPEMEHHBIM
ynepxxanueM kiaBuiml CTRL u SHIFT. Ecnu 00BbekT, Ha KOTOPBIM yKa3blBaeT Kypcop B Ipoliecce

MNEPETACKUBAHUA, NOIIYCKACT 3aBCPIICHUEC OIICpaAllU, KYPCOp NPUHHUMACT BU/ , B IIPOTUBHOM CJIy4ac —
® . DKBHUBAJIEHTOM 3TOM OIepanuu sBJIACTCA KOIMMMPOBAHUEC U CIICIIMAJIbHAsl BCTaBKa 00BeKTA I10 KOMaHC

& BcraButh ¢ NpUBSA3KO.

C nomouib10 JaHHOM OINEpaluy BBIIOIHSIOTCS CIEAYIOIINE AEHCTBUS:

» IIpU NEpPETACKMBAHUMU KaHaja (TPyNIbl KaHAJIOB) B CJIOHM (Ipymily) — aBTONOCTPOCHUE KaHaja
(rpynmbl KaHAJIOB) ¢ HACTPOSHHBIM CBOMCTBOM CBSI3b (KaXIbI KaHaJ, CO3/JaHHBIA TakKUM 00pazoMm,
CBSI3aH C COOTBETCTBYIOIINM HCXOHBIM KaHAJIOM U UMEET TOT e KJIacc);

» TpHU TEPETACKUBAHWUU HCTOYHHUKA/TIPUEMHUKA (TPYMIbl HWCTOYHUKOB/IPUEMHHKOB) B CIOH
(rpynmy) — aBTONOCTpOEHHE KaHaja (IpyMIbl KaHAJIOB) COOTBETCTBYIOILEIO Kiacca ¢ HAaCTPOEHHBIM
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CBOWCTBOM CBSI3b (KaX/blii KaHaJ, CO3JaHHBIH TakuM o0Opa3oM, CBSi3aH C COOTBETCTBYIOLIMM
HCTOYHUKOM/TIPUEMHUKOM);

» TIPH NEepeTacCKUBAaHUM 11a0JI0Ha (rpyMIibl a0JI0HOB) B €O (IpyIITy) — aBTONIOCTPOCHUE KaHaja
(rpynmel kaHasnoB) kiacca CALL (kaxaplii KaHas, CO3/IaHHBIM TakuM OOpa3oM, HACTPOEH Ha BHI3OB
COOTBETCTBYIOLIETO IAa0JI0HA U UMEET TaKOoe K€ UM, YTO U 1Ia0JIO0H);

» IpU TMEpeTaCKUBAHUU HCTOYHUKA/MPUEMHHMKA WM Ia0JioHa HAa KOMIIOHEHT — HacTpoiika
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
Hraa message K.onupoEka ABC
i
ForaraeHT apuii commentt
[paHuue Oapatorka CuCTEMHEE
MenonksosaTe Mecnonssoeate 0 cHOBHBIE
BN S0 AnepTypa 0 Tun Dutput 5
B, a0 Meie a
PastiepHoCTE -
B E0 Craas. g Mepuong  EQMHUUA USMEDEHKA
HI 40 MHo#uTE s 1.25 1 2| | upen w
Ha, 20 Criel eHHE 0 AETOMOCEEA
HM 10 M acum afiupos aHWe ] Enable
[vcTepesuc 1] M acwr aGHpoEaHWe Index
KEr TS MEenmn A CrieweHqe MHo#MTENE K] Orpaiorars
b ax hd ax
200 250 Ha crapre 1]
+ x =
(g 00 )x[125 125
Min Min
ADRHEALHA
JononHumensHo

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 npoekta B UC

st otnaaku mpoekta C cHaGxkeHa ciienyomuMi MeXaHu3MaMu:
» aBTOHOMHaAsI OTJIaJIKa M1a0JIOHOB;
» 3amycK BblAeNeHHOro y3na (cios TexHos10rusi) moja ymnpaBiI€HHEM OJIHOTO W3 OTJIALOYHBIX

MOHUTOPOB  (mpodaiiiepoB) M3  HHTETPHUPOBAHHOM & Otaagka c

MIPOTOKOJUPOBAHUEM PAaOOTHI B TEKCTOBBIH (aili;

cpeabl 1O  KOMaHJE
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» UCMONB30BaHWE (YHKIMM IINHOH — 3Ta (QYHKIUS 00eCcleyrBacT MOJNyUYEHHUE B PEKUME
pPEIaKTUPOBAHUSI PEAIBHBIX JAHHBIX C PabOTAIOIMMX y3J70B MpoekTa. JJis ee WCMOoJIb30BaHUs HYXKHO

BBITIIOJIHUTH KOMAaHY * HInuon
Mpodrannepsbl

Hnst ortmanku y3na (cmosi TexHosiorusi) ero MokHO 3amycTuTh (B Tom uuciae n3 MC) mopg
YIPaBIEHUEM OJHOIO U3 CIEAYIOUIMX OTIaJ0YHBIX MOHUTOPOB:

» ipoaiisiepa ¢ moaAEPKKOM rpaduIecKux IKpaHoB (rtc.exe);

» ipocaiinepa 6e3 moAep KU rpapuuecKux 3KpaHoB (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.

Mpodannep c noaaepxkon rpachmnyecknx aKpaHoB
I'padpuueckas obosouka 3Toro npogaiiepa COAEpKUT MEHIO, IaHeIb MHCTPYMEHTOB U pabouee
1oJie, B KOTOPOM OTOOpaxaroTcs rpadndecKue SKpaHbl:
el . . 1 1 1
=i IRACE MODE 6 Realtime Debug Monitor - Mot loaded g@g|

File ‘iew Actions Help

B

Menio @aiil ¥ 1aHeNnb HMHCTPYMEHTOB COJAEpXkKAaT KOMaHIbl OTKPBITHS ( e , CTRL+O),

nepe3arpysku U 3amycka ( A, CTRLAR) y31a, a Takke KOMaHy BbIXOJa U3 IPOTPaMMBbl.

Menio OnepaumMm COJEpKUT KOMaHABI aBTOPU3ALMU/OKOHUAHHUS CeaHca, a TaKke KOMaHIy
MIOCBUTKU COOOIIEHHMSI B OTYET TPEBOT.

Mento Bua coaepKuT ciaeayromme KOMaH/Ibl:

» IToanbrit 3xkpan (CTRL+F) — mepexmouenne Buna oroOpaxkeHus rpadudeckuil SKpaHoB (B
OKHE/TIOJTHOOKPAHHBIN );

» Komnonentosl (CTRL+0) — mo 3Toil KOMaH/ie Ha SKpaHe MOSIBISETCS IUAJOT, B JIEBOM 4acTH
KOTOpPOTo OTOOpa)karoTcs KaHAbI y3I1a, a IpaBasi COAEPKUT MHCTPYMEHTHI 3aJjaHusl aTpuOyTOB KaHala,
BBIJICJIEHHOT'O B JIEBOM YaCTH:

Component Yiew Debug

—-_profilers_0 | KaHan#1
Skpan#l ;0 [D0o] R 123 ~
Brizoe#3 : 0 [a0z] In 123
Rerieve by Autosend [oo3] IOn+T
Users [D05] Frg 1
Fast [o0&] D 1]
[007]P ]
[005] W + v

Setking

Input Skate | [
D |0
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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 OTOOpakaroTCsl KaHaJIbI y3J1a:

o _profilers_0.rtp - RTMG32 M[=E3

File User

View Setting Panel Help

faHan#l[ ++]...:0
Skpan#l] ++]...: 0 =

Meno @aiil ¥ TnaHeNh WHCTPYMEHTOB COJAEP)KAT KOMAaHIbI OTKPBITHS ( e , CTRL+O),
nepe3arpysku ( O , CTRL+R) u 3amycka ( e ) y3i1a, a TaK’K€ KOMaH]ly BbIXOJa U3 IPOrPAMMBI.

Menmwo Iloab3oBaTenb COIEPKUT KOMAHJIBI aBTOPU3AIMH/OKOHYAHHS CEaHCa, a TAKXKE KOMaHIY
IToab30BaTe IN.

Mento Bua conepxut ¢uiaru ynpapieHHs] BAAUMOCTBIO CTPOKU CTaTyca, MaHEeJId HHCTPYMEHTOB U
pa3zesieHus] OKHa:

g Untitled - RTMG 32

File User

View Setting Panel Help

B=4 7

= _prafilers_0 ﬂ
Fanan#i[ ++]... 1 123
Skpan#l] ++]1...: 0 j

5. MporpammupoBaHue anroputmoB B TRACE MODE 6

Jlig mporpaMMHUpOBaHUs aNrOpUTMOB (DYHKIMOHUPOBaHMs pazpadareiBaemoro npoekra ACY B
TRACE MODE 6 BkmtoueHbl s3biku Texno ST, Texno SFC, Texno FBD, Texno LD u Texno IL.
Hannbie s3p1ku sABIsIIOTCS Moaudukamusamu s3eikoB ST (Structured Text), SFC (Sequential Function
Chart), FBD (Function Block Diagram), LD (Ladder Diagram) u IL (Instruction List) cranmapra
IEC61131-3.

[IporpaMMbI 1 HEKOTOpPBIE MX KOMIIOHEHTHI (PyHKIMH, 11ary u nepexoasl SFC u T.1.) MOryT OBITH
pa3zpaboTaHbl Ha JIt0OOM U3 BCTPOEHHBIX A3BIKOB B COOTBETCTBYIOIIEM PENAKTOPE, IIPHU ITOM SI3BbIKU JUIS
MPOrPaMMBbI U €€ KOMIIOHEHTOB BBIOUPAIOTCS HE3aBUCHUMO.

Jlist co3anmsi ¥ peAaKTHPOBAHUS CBOWCTB apryMEHTOB, NMEPEMEHHBIX, (DYHKIIUH U CTPYKTYPHBIX
TUTIOB MPOTPAaMMBI, a TaKXe JUIs MCIOJb30BaHUS B Mporpamme (GyHKIUN M3 BHEIIHUX OUOIMOTEK B
MHTETPUPOBAHHYIO Cpeay pa3pabOTKH MPOEKTa BCTPOECHBI CHEMaIbHbIE TAOJUYHbBIE PEJAKTOPHI.
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TRACE MODE 6 nmeer Takxe cpecTBa sl OTIAAKU IPOrpamM.
[IpuMepHBI BUA HMHTETPUPOBAHHOM CpeIbl NPHU PEAAKTUPOBAHUM TNPOrpaMM IIOKAa3aH Ha

CJIEAYIOLEM PUCYHKE:
EX

B Trace Mode 6 - [untitled.tprj*] Z
MpoekT [MNporpamMva  OkKHa
‘BEEHI $0 £ 0HTFEF 1 & | BHEE

x | Mporpardea 1

* b —=

-5}

K.omMNoHEHTEI NpoEKTa |

] ] »
Wy 3kpate > o J
CrpykTypa npor

= [f] Mporpare

E Mporpatdra 1
2 W atinoHe: gokyren...

) Cusrapim aokyre. . @ﬂuﬁan

war_oo|

i BrewHwe B @anﬁa
1 Kanane CnoseHue
[ Pasne
MeperdeHHaA | Tun | JecATHiHEIR | LL [ 3anycTHTE BbN...
| var_000INT 10 16 m
D war_007 IMT 20 16 = nona0...
D war_002 INT 0 T8 noserue e 3 Qo0o, %
z
| APHEMETHYECKME Dyt 4 & g
MNpocraoTp | NokaneHeE | ["nofank 1 r Bl Itnaaka | 4

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.

MNoaknioyeHne NnporpaMmbl K NPOEKTY

I[JISI MOAKIIIOYCHHA MPOrpaMMbBl K IPOCKTY €€ HYXHO BHAYaJIC CKOMIIMJIMPOBATH, a 3aTCM
COXpPaHUTDb IIPOCKT. YT1o06BI CKOMITUJIUPOBATH MPOrpaMMy, HYKHO BBITIOJIHUTE KOMaHIY KOMHI/IJIPIPOBZITB

n3 MeHio IIporpamma, wnu Haxkate knasumy F7 wim Haxate JIK Ha nkOHKe & anen UHCTPYMEHTOB
ornaxuuka. [lepen coxpaneHreM MpoeKkTa Hy>KHO yOEIUThCS, YTO KOMIUJIALMSA MPOIIJIa YCIEHIHO (B OKHE
COOOIEeHNH KOMIMISATOPA B 3TOM CJIy4ae BHIBOAUTCSI COOTBETCTBYIOIIEE COOOIIECHHE).

Otnagka mporpaMMBbl TakK€ BO3MOKHA TOJIBKO TIOCJIE €€ YCIEIHOW KOMITUISLNHN.

BbiGop A3blka NporpaMMMpoBaHUA

S3BIK TPOrpaMMUPOBAHUS MOXKET OBITh HE3aBHUCUMO 3aJ1aH U1l OCHOBHOW MPOTrpaMMbl, (QyHKITUH-
osioka, ¢pynkrun u mara SFC. SI3pIk BEIOUpAETCS B CIEIYIONIEM THAIOTE:
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&8 Buibop AzniHa g|

BriGepHTe ALK pEandEal K Nporpattkl;

(%) Texno ST
() Texno SFC
{3 Te=no FED
() Temno LD
() TemnolL

ok ][ o ]

DTOT [Majsor aBTOMATHUYECKH TMOSABISIETCS Ha »KpaHe npu Haxaruu JIK Ha MMeHM BHOBB
CO3/IaHHOM MPOTpaMMbl WM €€ KOMIIOHEHTA (17151 KOTOPOT'O A3bIK MOKET OBITh 3aJ]aH HE3aBUCUMO) B OKHE
CTPYKTypel —mporpammbl. [locie BwpiOOpa si3pika mporpamMma (KOMIIOHEHT) OTKpPBIBaeTCs B
COOTBETCTBYIOIIIEM PEIAKTOPE.

N3mMeHuTh S3bIK MOKHO TOJIBKO TIOCIIE€ YyJajeHUusi Teja mporpammsbl (kKomroHeHTa). st storo

HYXHO HaXXaTb JIK Ha mKoHKe EJH&HCJ’H/I HHCTPYMCHTOB B OKHE€ CTPYKTYPbI IIPOrpaMMbl, IMOCJIC YCTO
Juajaor BBI60pa SA3bIKa aBTOMATHYCCKU IMOABJISICTCS HA DKpPAHC.

Co3paHue 3anemMeHTOB NpPorpaMmM ¢ NOMOLLbLIO TaGNMUYHbIX pefakTopoB

TabGnuyHble penakTOpbl UCHONB3YIOTCS AJIS CO3/IaHMs CIEAYIOIIMX KOMIIOHEHTOB M 3JIEMEHTOB
IIporpamm:

» apryMEHTHI;

» JIOKAJIbHBIE IIEPEMEHHBIE;

» r100aJIbHbIE IEPEMEHHBIE;

» PYHKIMH-0JIOKU (TIOAIPOrpaMMBbl) U QYHKIIHUH;

» CTPYKTYPHBIE THIIbI.

Kpowme toro, ¢ nomoiipo TabIUMYHBIX PEJAKTOPOB KOHPUTYPUPYIOTCS oOpaleHus K pyHKUUAM U3
BHEIIHUX OMOIHOTEK.

[lepeuncienHple KOMIIOHEHTHI U 371eMeHThI, Hapsiay ¢ jguctunramMu ST u IL u quarpammamu LD,
SFC u FBD, 00pa3ytoT BETBH JiepeBa B OKHE CTPYKTYphI IPOrpaMMBbl.

Jlis BXo/la B COOTBETCTBYIOUIMM TaOIMYHBIA PEAAKTOP HYKHO B OKHE CTPYKTYpPbl IPOrpaMMBI
HaxaTh JIK Ha 11000M M3 epeYrCICHHBIX BBIIIE 3JIEMEHTOB.

Ocobennocmu peoaKmupoeanus

Jns co3paHusi/ynaneHuss CTPOK M TMOHMCKa B TaOJIMYHBIX PENAaKTOpax MCIOJIb3yeTCs TUIOBAs
IIaHEJIb UHCTPYMEHTOB.

s mepexofa K peJaKTUPOBAHUIO OTAENBHOM suelKy TaOauubl HYXKHO ABakIbl HaxaTh JIK Ha
TON suelike. PenaktupoBaHue SYEWKH NPOU3BOAUTCSA JIMOO ITyTEM HENOCPEACTBEHHOIO BBOJAA C
KJIaBHATYPBI, JIMOO IMyTEM BBIOOPA HYKHOI'O 3HAUEHHSI U3 CITUCKA.

[Ipu 3a1aHny yKcna B Ka4eCTBE pa3zesiuTelsl eJon U ApoOHOM YacTH UCIIOJIb3YETCsl TOUKA.

Ecnu B siueiiky ctonbua [| MaccuB BBECTH YMCIIO, PABHOE KOJMUYECTBY 3JIEMEHTOB MAacCUBa, TO B
ATOM sUEHKe OTOOpa3UTCs AMana3oH WHACKCOB 3JeMeHTOB (HaumHas ¢ 0). Hanmpumep, mis aBymepHOro
maccuBa npu BBoJze 9, 8 orobpazurcs 0..8,0 .. 7.

Hekortopeie »s1emMeHTHl (Hampumep, IEpPEMEHHbIE), 3a/JaHHble B TAaOJIMYHBIX PENAKTOpPaX,
ABTOMATHYECKH JOOABJIAIOTCA B JIMCTUHTM TEKCTOBBIX HPOrpaMM B BHJE COOTBETCTBYIOIUX
KOHCTPYKUUH S3bIKAa. OTH KOHCTPYKLIMH BBIACISAIOTCA CEPbIM I[BETOM; OHHM HEJOCTYHHBI JJIs
HEIMOCPEICTBEHHOI'O PEJAKTUPOBAHUS C IOMOILBIO KJIABUATYPBI:
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O o o By B v % &
PROGRAM

VAR UAR_EIEIEI : IHNT := 2: EHD_UAR

VAR ‘i.FJLR_EIEIl : IHNT := 3: EHD_‘EH!.R

VAR VAR 002 : THT:

END VAR

VAR = : STEUCT 000; END VAR

VAR 002 = f££ff (VAR 000, VAR 001);

IF VAR 002 > 10 THEH|

VAR 002 = 10;
ELSE

VAR 002 = 1;
EHD IF;

VAR 002 = s.f_struct (VAR_000, VAR _001);

EHD 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 pedaxmop apzymenmoe npozpammnoz0 KOMROHEHMa
Bupn TabnuyHOro pemakTopa apryMeHTOB MPOTPAMMHOTO KOMITOHEHTa ((PyHKIUH WM (yHKIHUU-

N ARG_000 paexon REINT

N ARG_001 dhexon/eexon [BE]INT

o N ARG_002

£

afo .. 8

Hauy. sHaveHHe F.ordrieHT]

v
V 256

S=]
ALY Y

HMraa Tun Tun panHer | Maccus

il array

b

B stom pepakrope 3amaercs uMs aprymMeHTa, €ro TUI (BXOA, BBIXOJ WIH BXOI/BBIXOI), THUII

Taonuunsvtii pedaxmop nepemeHHbvIx

JAaHHBIX, HadyaJbHOE 3HAaYeHUE U KOMMeHTapuil. Eciu B mose MaccuB CTpOKM apryMeHTa 3a/1aTh YHCIIO,
apryMeHT UHTEPIIPETUPYETCS KaK MacCHB.

Bup tabnuyHOro pegakropa NepeMEeHHbIX OKa3aH Ha CIIEIYIOLIIEM PUCYHKE.
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o X | | of B iR dh[a v &

MMA THN A aHHelx  Maccve HadaneHoe 3HaY4eHHMe | K.OMMEHTapH
N vaR_000[RE]INT Ag]o .. 34 V23 N array
N var_oo1[RE]BooL V TRUE

N YAR_D0Z

] UINT
B uInT

REDINT

3

ab] STRING %

£ | >

B stoM pemakTope 3amaercs uUMs TEPEMEHHOM, €€ THUN JaHHBIX, HAauyajJbHOE 3HAYCHUE 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.

Y- X O of By i dh v| & ¢
Mra THA OaHHEIX MaccHE KomMeHTapHHA

| |FuNCTION_ 001 } function-block
| FUNCTION_o0Z (8 Afjo .2 I function

SDATE AMIY

B sToM penakrope 3amgaercs uMs GyHKIMU (PyHKIUH-0JI0KA) 1 KOMMEHTApHIA.

Ecnu ykasaH Tun BO3BpalllaeMOro 3HadeHus, onpezaensercs (PyHKIMs, €ClIM TUIl BO3BPALIAEMOTro
3HA4YeHHUs He yKa3aH, onpeaensercs QyHKIus-0I0K.

Eciu B mone MaccuB CcTpokM (QyHKUMM 334aTh 4MCIO, (YHKIMS BO3Bpamiaer maccus. s
¢yHkunu-0610Ka nojae MaccuB HEJOCTYITHO.

Taonuunstii pedakmop cmpyKmypHvliX munoe

B sTOM pepakrope 3amaercss UMs CO3/1aBaeMOr0 CTPYKTYPHOTO TUIIA U KOMMEHTapHUil.
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- X 0 | of B B | B v 5 &

A KoMMeHTapHA

®d STRUCT 000 Jf struct 1

bonee mnoxpoGHOe omnucaHue alroOpuTMOB MPOIPAMMHPOBAHHUSA, a TAKKE OINMCAHUE S3BIKOB
IpPOrpaMMUpPOBAaHUS MOXXHO HaiWtu B crnpaBouHoil cucreMe TRACE MODE B pasnene
IIporpammMupoBaHue aJropuTMOB.

6. PaspaboTka rpacuyeckoro nHrepdenca
PepakTop npeactaBneHMA AaHHbIX

I'padmyeckoe mpejpcraBieHHEe XoJa BBIMOTHCHHS TEXIMpoIecca, a TaKkKe yIpaBIeHUE
TEXIMPOIIECCOM C MOMOUIbI0 TpaUUECKUX CPENCTB SBIAIOTCS OJHUMH U3 TJIaBHBIX 3afay, pellaeMbIX
TPEMC MOVl 6. Jlas paspaGotku uutepdeiica ormepatopa B HHTEIPHPOBAHHYIO CPELy BCTPOCH
penakTop npeiacraBaenus aanubix (PI1LN):

BS F:/Trace Mode 6/My_first_project.prj - MHTerpMpoBaHHas cpeaa pa... EI@IEI

Fatin Opoekr [lpaeka Cepeumc Bua Okno Cnpaeka

RP-H O A4k Bioo yRBX EIRARIH-5-

‘oAl /a0 naElug=B041.048 X

[ Avial vt /=== BIU A-iZ-E-=-5-

H-aE:l-ir-aTl:ll:' NpoeKTa [2 Jxpanttl 5] Axpanttz + &

X o BB R > —
) Pecypce | @A

= Jepantl

W afnoHe_npor
@ Jrpanttd
m lafnoHe_a3kpe 3

< >

W adnoHel akpadoe. Jkpanitd

I CeOfCTES DOBEKTA

s 204 20:06:17 20:06:32 20:06:47 2
= Tpera E1% ¢ @ <

= = F.pueRiE HorodHue

Property Walue ~ o

OpueHTaumua Horizontal

UEeT woHa |

Bazoecil wpker M5 Shell Dig.2 2

tacwratupyereid False v - X

32.00, 16.00 450.00 « 350.00 | 0.00° | shap OM

Hutepodeiic oneparopa paspadateiBaeTcsi B BHIe Habopa rpa@)myecKux 3KPaHOB, SBIIFOIIUXCS
KOMITOHCHTaMH IIPOCKTA.

C 1enpI0 B3aUMOCHCTBUS C APYTUMH KOMIIOHEHTAMH MPOEKTA IS TPapUUECKOro IKpaHa MOTYT
OBITh 33/1aHbI APTYMEHTHI.

COBOKYITHOCTh TpauUecKHX SKpPaHOB y3lia o0pazyeT ero rpaduyeckyro 6a3y. COBOKYITHOCTh
rpaduueckux 06a3 Bcex y3noB paspadareiBaemoro mpoekta ACYTII obOpasyer rpaduyueckyr 4acThb
MPOCKTA.

I'padmyeckuit kpaH MOXKET COJEPKaTh OJUH MM HECKOJBKO Tpad)UIeCKUX CJIOeB, KKIBIA U3
KOTOPBIX, B CBOIO OUYEPE/Ib, MOXKET COJIEPXkKATh OJIMH MM HECKOJILKO MOACJI0EB.


graph.chm::/Redaktor_predstavleniya_dannwh.htm
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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!

» PpEXHUM Ppa3MelleHUs] TpeJHa3HAaueH I 3alojHeHHs TIpadUyecKux CJI0eB 3KpaHOB
rpaduyecKkuMu 3aeMeHTaMu. {7 mepexoja B 3TOT peXUM HYKHO HaXaTb OJIHY M3 KHOIOK BbIOOpa I'D
Ha [TaHeIu MHCTpYMEHTOB I'paduyeckue 3j1eMeHThI;

» DPEKUM PpeJaKTHPOBAaHHWs IIPEIHA3HAUEH JUIsl BHECEHMs] M3MEHEHUN B CO3JIaHHBIE paHee
rpadudecKkre dKpaHbl (HampuMmep, I yaaleHus/100aBieHus Tpa@uuecKux 3JIEMEHTOB MW W3MEHEHUS

uX CBOWCTB). Iy mepexoia B 3TOT PEKUM HAJ0 HAXKATh KHOIKY b [JIABHOW IIAHEIH UHCTPYMEHTOB;
» PEXKUM IMYJIALMM UCIOJIb3YETCs JUIsl MPOBEPKH pabOThl rpaUuecKuX 3JEMEHTOB B PEaIbHOM

r

BPCMCHH. I[J'IS[ nepexoga B PCKUM OMYJBIOIMU HaJO0 HaXaTb KHOIIKY MMaHCJIM HWHCTPYMCHTOB

4

I'pajpuyeckne 3jIeMeHTBI; Ul BBIXOJA U3 PEKUMA HAJIO HAXKATh KHONKY ~ IOBTOPHO.
Kpome Ttoro, B PIIJ| mpemycMoTpeHO [Ba pexuMa OTOOpa)KeHUS TIpadUUecKuX 3KPaHOB —
OOBIYHBIH (B OKHE) M MOJHO3KpaHHbIHN. [[11s nepexiitoueHns pexxuma oToOpaKeHUs UCIOIb3yeTCs] KHOKa

i)

NIaHeJIM UHCTPYMEHTOB I'padmueckne 3j1eMeHTHI.
B pexumax paszMmenieHus M pedakTHPOBAHUS TEKyIIHE KOOPAMHATBI Kypcopa oToOpakaroTcs B
CTpOKe cTaTyca (BHU3Y ciipaBa). Tam ke oToOpaxaercs coctosiHue (iara Pacnmosnarars no cerke.

FmaBHOe MeHI0 N naHenu nHctpymeHnToB Pl
IHanenv uncmpymenmos ’l pagpuueckue rnemenmot’
O L/ e [Ja00nmEAMEZBHILII.O4

C nmomomip0 MHCTPYMEHTOB TOM MaHETN BBIOUPAIOTCS IpadUuecKue JIEMEHTHI IS pa3MelCHUs
uX B rpaduueckux ciosix skpaHoB. [Ipu Bei6ope I'D penaktop nepexoaut B pesKUM pa3MeEIleHuUsI.

s

C ITIOMOIIBIO KHOIIKH HaHHOﬁ Ha"HCJINn MOXXHO Hepeﬁm B PCKHUM PCAAKTHPOBAHUA, C IIOMOIIbLIO

9

KHOIIKHX — B PCIKUM OMYJIAIUH.

Knomka J:l:npe,uHasﬂaqua JUISL TIEPEKITIOUEHUST PeXUMa OTOOpaKEHUs TpaduuecKux 3KpaHOB
(OOBIYHBIN/TIOTHOPKPAHHBIN ).
Mento u naneny uncmpymenmos ’Ilpaska’

e o By w100z v |G G
Menro u mnaHens wuHCTpyMeHTOB IIpaBka coxepkaT psiI THUIOBBIX HMHCTPYMEHTOB IS

penakTupoBaHusi TpadUUYecKUX SKpaHOB. J[aHHBIE MHCTPYMEHTBI OCTYIHBI TaKK€ W3 KOHTEKCTHOTO
meHo 0.
2

B crmcke |'9% ¥|(MacmiTa6), a Tak ke mpu MOMOIIH KHOIOK
IIpaBka BbIOMpaeTcss MacTad OTOOPAKEHUS.
Mento ’Cepeuc’ u nanenv uncmpymenmos "Tononozusn sxkpana’

SIS R R kE MW = I W E £ gt
JlaHHBIE TIAHENh WHCTPYMEHTOB M MEHIO COJEPXKAT KOMAHIbl Ui TO3UIMOHMPOBAHHS U

TUPAKUPOBAHHUS BBIACIEHHOTO IpaUUECcKOro 3JeMeHTa.
Mento CepBHC COIEPKUT JOMONHUTENBHO kKoMaHay [lapameTpsol 3kpaHna.

~ " IaHCJIXU MHCTPYMCHTOB
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Ilanens uncmpymenmos ’llapamempor mexcma’

[ ial E v BJruU 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’

SEE v A v
= —

T A1 B
B pexume penakTHpoBaHHsS C IOMOIIBIO MHCTPYMEHTOB 3TOM MaHENW 3aJal0TCs IMapaMeTphl
JUHUM (JJTMHUUA KOHTYpPa) BBIEIIEHHOTO rpauecKoro sieMeHTa (BblaesieHHoM rpynnsl [19):

-

= — BeIOOp nBera JuHuUM. [lo 3TOIl KOMaHAEe HAa PKpaH BBIBOAUTCS CTAHJAPTHBIN AHATIOT
BBIOOpA IBETA;

T

— BBIOOD TOJIMHBI THHUH.

— BBIOOp cTHs JuHHHU. [lo 3TOi KOMaH/IE OTKPBIBACTCS CIHCOK CTHIIEH, COIEpiKalluil B
TOM 4YHcie onnuio be3 JuHHH
— . . .
— BBIOOp Kpasi JIMHUHU (MJIOCKUH, KBAAPATHbIN, KPYIJIbIi).
Bun I'D npu ero pasMenieHnn B TpadU4ecKoOM CIIO€ 3aBUCHUT OT MapaMeTpOB, YCTAHOBICHHBIX C
MMOMOUIBI0 UHCTPYMEHTOB 3TOU MMAHEIH.
Ilaneny uncmpymenmoes ’Illapamempeol 3an1uexku’

H ﬁ - W

B pexume penakTupoBaHHsS C IOMOIIBIO MHCTPYMEHTOB 3TOM MaHENW 3aJal0TCs MapameTphl
3aJIMBKH BBIAEJICHHOT0 rpa)uuecKoro 3jaeMeHTa (BblieeHHON rpynnsl ['D):

2 - BbIOOp mBeTa 3aJMBKHU. [lo 3TOI KOMaHIe Ha KpaH BBIBOAMTCS CTAHIAPTHBIA JUAJIOT
BbIOOpA LIBETA;

by

— BBIOOD CTHJISA 3AJIMBKH.
Bun I'D nipu ero pasMenieHun B Tpad)idecKOM CIIO€ 3aBUCHT OT MapaMeTPOB, YCTAHOBICHHBIX C
MIOMOIIBI0 UHCTPYMEHTOB 3TOH MaHEIH.
Ianens uncmpymenmos ’Pecypcrvie ouonuomexu’

X b oo By

WHcTpyMeHTBI 1TaHHOM MaHenu MpeaHa3HaueHsbl s onepauuil ¢ OMOIMOTEKaMU CTPOK, PUCYHKOB
U IPYTUX PECYPCOB, KOTOPHIE MOTYT OBITh UCIIOJIb30BAHBI MPHU pa3padOTKe rpapuuecKrux 3KpaHOB.

Mento ’Buo’

KoManapl 3TOro MeHIo ymnpaBisiiOT BHAMMOCTBIO TaOJIMYHOTO peJaKkTopa apryMEHTOB JKpaHa,
okHa CJiom 1 Ta0auIEl rpadMYECKUX JIEMEHTOB, a TAaK)Ke MaHeel HHCTpyMeHTOB TomnoJiorust 3kpana u
ITapameTpsI TekcTA.

3apaHue napameTpos P

Oxno Hactpoiiku, BbI3biBacMoe n3 MeHio Maiia, B pazaene PIII comaepxuT auanor 3aaaHus
napamerpos PIT/I.
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X

E¥ HacTpoiikm
WC .
ﬂDﬂDBEHHBaTb NPH HIEEQEHK MBI |:| DTKprBaTb CEOMCTEQ aETOMATHYECEH

FeqakTop aprymeHToE
Pacnonarate no ceTke [] Nokasare cetky

B azoeRii pegakTop
PO

[(CcHOEHEIE CEOMCTES

4

War cetkun |8

LeeT ceTrkM
LlEeT koHTYpa BERENEHHA

M cnonNES0EaTE YoT APEELWIHE PUHKLIMA

PegakTop SGL

PenakTop nporpardrd

[ Cnpaeka I I [oToED l ’ OTmeHa ] MpMrEHHTE [3Ha'—IE!HHF| no gmunanHn:u]

DTOT AUAJIOT COAEPHKUT CIEIYIOIINE HHCTPYMEHTHI:

» IloacBeyuBaTh NMPH HABEJEHMH MBIINIA — €CITU ITOT (pIar ycTaHOBIEH, NMpPH HaBEICHUU
Kypcopa MbIM Ha ['D ero BepimmHbI (y3710Bble TOYKH) BBIIENAIOTCS KpacHbIM IBeToM. He cremyer
nyTaTh 3Ty ¢yHKIMIo ¢ pyHkuueit Beraenenus ['D (.

» OTKpBIBaTh CBOMCTBA aBTOMATHYEeCKH — OT 3Toro (mara 3aBucuT pexkum PIIJ] mocrme
pasMeneHus rpauueckoro 3J1eMeHTa Ha SKpaHe;

» Pacnosiarath mo cerke — eciu 3TOT ¢iar yCTaHOBIJIEH, MPH pa3MEUICHUH, MEepPeMEIeHUN U
MacCIITA0UPOBAHUU BEPIINHBI PSIMOYTOJILHUKA, OTPAHUYUBAIONIETO ['D, pacmoyararoTcsi B y3aaX CETKH.
[Ipu pasmenieHnn B y3ax CETKH pAacloJIaraloTcsl TAKKe y37I0Bble TOUKU 9.

» IToka3aTh ceTKY — eciu 3TOT (hJar yCTaHOBJICH, CETKa 0TOOpakaeTcs Ha TpadUIecKuX dKpaHax;

» IIar ceTku — 3amanue mara cetk B mukcelsix (1-100);

» IIBeT ceTKH — BBIOOp IIBETA CETKH;

» [IBeT KOHTYpa BblAeJeHHUs] — BBHIOOp LIBETa MPSMOYTOJbHUKA, OrpaHuuuBaromiero I'D mpu
BBIJICJICHUH.

» Ucnoub3oBaTh ycTapeBmne (yHKUMHU — IIPU YCTAaHOBKE 3TOro (iara AOCTYMHBI HEKOTOPbHIE
ONUHMHU NPEIBIAYIINX BEPCUI TPEUC MOV/I.

3apgaHue napamMeTpoB rpacpuyecKkoro aKpaHa

[TapameTpsl pegakTHpyeMoro rpaduueckoro dKkpaHa 3a/1al0TCs B IUATOTe, KOTOPBIA OTKPBIBACTCS
npu BbinosiHeHNH KoMaH sl [lapameTpsl 3xkpana mexio CepBuc:
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¥ NapameTpul skpaHa X

FPaztiep akpada | <[No ymondaHdn: | W Twun $oHa
LW prana 1024 <Moo yronyaHu: w
Bricora 7ER

[[] MacwratupoBaTe Takke cogepkMmos 3KpaHa
Fog goctyna |0 =

[opA4an knaeuwa | Her  »

[ManokeHue HoTouHKKka cBeTa (%] ® |25 = ¥ |25 2
[] Benaweaowee okro [ MokasbiBars BCNALIE. OKHO MM SaNYcke

Hau. mozuuma ecnieie. okHa = (200 %) % 200 =

[ 0k } [ OrreHa

DTOT AUAJIOT COAEPHKUT CIIEIYIOIINE HHCTPYMEHTBHI:

» Pa3mep 3kpaHa — 3ajgaHMe pa3Mepa SKpaHa B NHKcensx. Pa3mep MoOXHO BbIOpaTh H3
HECKOJIbKMX CTAaHJAPTHBIX WJIM 3a1aTh CBOM ¢ nmomoubio onuuu IlpousBobHbiii u nonei lllupuna u
Brbicora.

» Tun ¢pona — Be160p TNa pona. Comep>KUT ciaemyronue BAPUAHTHI:

» <Ilo ymo14aHMI0> — (OH 3KpaHa M0 YMOITYAHHIO;

» LIBeT — mpu BbIOOpE ATOM OMIMHU UIS SKpaHa MOXHO 3aJ1aTh IBET ()OHA — JIS STOTO HY>KHO
Ha)KaTh KHOIKY 101 CIIMCKOM M BBIOpATh LIBET B CTAHJIAPTHOM JHAJIOre;

» M3o0paskenue — mpu BBIOOpE 3TOHM ONMIIMHM B KadecTBEe (OHA IKpPaHA MOKHO HCIIOIB30BAThH
PHUCYHOK;

» MacmTadupoBaTh TaK:Ke COJEpPKHMOe HKpaHa — Quar, NpH YCTaHOBKE KOTOPOTO
pasMelleHHbIe Ha 3kpaHe ['D MacmTabupyoTcs NponopLUOHaIbHO U3MEHEHUIO Pa3MEpOB IKPAHa,;

» Kox moctynma — xox gocryna k skpany (0-255). IlpaBa Ha mocTym K SKpaHaM 3aJaroTCsl IS
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;

» lopsiuasi kIaBumIa — MeHIO BBIOOpa (yHKIMOHANBHOH ropsiueit kiaBumm (F2 — F12). Ilpu
3aIlycKe NMPOEKTa B pealbHOM BPEMEHHU Ha)kaTHe 3aJaHHON KJIaBUIIM OYyJEeT COMPOBOXKAATHCS MEPEX0I0M
Ha JTaHHBIN 3KpaH;

» ITosoxenne mcrouynuka csera (%) — IOJIOKEHNE HCTOYHUKA CBETA OTHOCHUTENIBHO JKpaHa
(yroa c ocamu X u Y B nmpoueHnTax). 3HaueHue (50, 50) cooTBETCTBYET paclolOKEHNI0 HCTOYHHUKA CBETa
Ha HOpMaJIU K SKpaHy;

» BenuibiBarolee OKHO — MOKa3bIBaTh SKPaH B CIIACKE BCIUIBIBAIOIMX dKpaHoB MPB;

» [loka3pIBaTh BCILIBIB. OKHO IIPH 3allyCKe — [IOKa3bIBaTh dKpaH NpH 3arpys3ke ysina B MPB;

» Hau. mo3unusi BCIJIbIB. OKHA , X U Y — MOJIOKEHHUE BCIUIBIBAIOIIETO dKpaHa 1Mo 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.

3apaHue dpryMeHTOB rpa(tmquKoro dKpaHa

Jns rpagu4eckoro sKpaHa MOTyT OBITh 33JaHbl APTYMEHTHI C LIEJIbI0 B3aUMOJIEHCTBUS C IPYTUMHU
KOMITOHEHTaMH TpoeKTa. YTOOBI OTKPBITh TAOJUYHBIA PEJAKTOP apryMEHTOB JKpaHa, HYXKHO BBIOpAThH
OINLIHMI0O APIYMEHTBI JKPAHA B MEHIO Bua.
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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:

» Haxarp JIK Ha kHonmke maHenun UHCTpyMeHTOB I'padpuueckme 3iaeMeHTnl. Ilpu 3TOM
BBIOMpAETCSl TOT 3JIEMEHT, Ybsl MKOHKA BbIBEJCHA HA KHOMKY (3JEMEHT, 33JaHHbII MO YMOIYAHUIO IS
COOTBETCTBYIOIIEH IPYMIIbI, UM JIEMEHT, BRIOPaHHBIN paHee);

» nBax bl HaXkatTh JIK Ha kHOTIKE M 3aTeM HaxkaTh JIK Ha mkoHke TpeOyemoro '3 B mosBuBIIEMCS
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
[I0Ka3aHO MEHIO Ipynnsl IIpAMoOyrobHUKH:

N AN moRaN ]  ER=3y- PN -

U=

[Tocne BbIOOpA 371€MEHTA €r0 MKOHKA BBIBOJUTCSI HA KHOIIKY T'PYIIIIBI:
y /e B0 Bl =B 04104

[Ipu BeIOOpE Tpaduueckoro s1IeMeHTa pPeAakTOp MPEICTABICHUS JaHHBIX MEPEXOJUT B PEKUM

pasMelleH s, IPU 3TOM Kypcop Ha rpa)u4eckoM 3KpaHe puoOpeTaeT BHU +.

Hanee B okne Cuom HeoOxoammo Haxkatuem JIK ykas3ath cioil, B KOTOPOM JOJDKEH OBITH
pasMelleH BbIOpaHHbIN rpaduuecKuil 3JIeMEeHT.

Janee mpoAomKUTh IpOLEeaypy pa3MmenieHus: [ MOKHO JBYyMs CITIOCOOAMU:

» mepeTamuTh ['D ¢ maHenu MHCTPYMEHTOB Ha 5KpaH (Meton drag-and-drop); nocie pa3MenieHus
I'D umeer pa3mepsl, 3ajaHHble N0 ymondaHuto, PIIJ[ mepexoautr B pexuM pelakTUPOBAHUS, OKHO
CBOMCTB ['D OTKpHIBAaETCS aBTOMAaTUYECKH;

» MEPEMECTUTH KypcOp B HY)KHYIO TOUKY AKpaHa U HaxkatueMm JIK ycTaHOBUTH TOUKY NPHUBSA3KH
I'D. Manee neiicTBus Mo pa3MelieHuto ['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
JMaroHaJIbl0 MPsSMOYTroJbHUKA, orpaHnnuuBatoniero I'D. (Eciu mpu nepemelnieHuu MbIIM yJIep:KUBATh
Haxkato kiaBumy CTRL, psag I'D okaxercs BmnucanHelM B KkBajpar). [loBropnoe Haxarme JIK
MPUBOJIUT K Pa3MEIICHUIO TPAPHUECKOTO AIIEMEHTa B BRIOPAaHHOM TpaHuECKOM CIIO€.

Hns rpaduueckux snementoB rpynn Jlomansle u KpuBble kaxnoe Haxarue JIK mocne
YCTAaHOBKHM TOYKHU MPHUBSA3KH 33Ja€T Y3J0BYI TOYKY (IIPOMEXYTOUHYIO BepuUIMHY). [l yCTaHOBKH
NOCIIEAHEH BEPIUIMHBI M BBIXOJA M3 pekuMa pasMelieHus 3tux ['D HyxHo Haxath [IK. Ilonmoxenue
Y3JI0BBIX TOYEK, 3aJJaHHOE MIPHU pa3MELICHUH, MO>KHO B 1aJIbHEHIIEM U3MEHUTh.

Pexum PIIJI mocne pasmemienus I'D naHHbIM crocobom 3aBUcHT 0T (uara OTKpbIBaTh
CBOIICTBA ABTOMATHYECKH:

» eciu (uar yCTaHOBJIEH, TO HOCie pa3MelieHuss ['D aBTOMaTHUeCKH OTKPHIBAETCS OKHO €ro
CBOMCTB, a PII/] nepexoauT B pexUM peIaKTUPOBAHUS;

» eciu Quiar He yCTaHOBJEH, To nocie pasMenieHus ['D PIIJ] ocraercs B pexxume pa3MelieHus.
OtoT cnocol ymoOeH IuIsi MHOTOKPAaTHOTO Pa3MEUICHHs Ha JKpaHe OIHOTO M TOTO K& TpaduyecKoro
AJIEMEHTA.

Ilepemewienue u macwumaouposarnue I'2

Jlnis mepeMeleHus Wik U3MEHEeHUs1 pa3MepoB BbleneHHoro I'D (rpymnmnsl D) HyXHO BBIOpaTh B
KOHTEKCTHOM MEHI0 Tpaduueckoro »siemeHTta pexuMm Ilepememars/mMmacmirabupoBaTs U jajee
UCIIOJIb30BaTh CTAHAPTHBIE ONEPALIMH PENAKTUPOBAHMS.

Yoanenue '3
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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,

orpannuuBatoiiero I'D (rpynmy ['9) (Kypcopl IIPY 3TOM IIPUHUMAET BHJL & ):
i

& G
3areM HyxHO HaxaTh JIK 1, ynepxuBas KHOIIKY Ha)KaToM, epeMEeLEHUEM MBbIIIH 3a/1aTh HY>KHBIN
yrou nosopota I'D. [{ns Beixona u3 pexuma Hajno otnyctuts JIK:

[Ipn ucnonwpzoBanum naHHoro meroga I['D (rpymma ['D) Bpamiaercs OTHOCHUTENBHO LIEHTpa
OTrPaHUYMBAIOLIETO MPAMOYTOJbHUKA (LEHTPOM HPSIMOYTOJIBHUKA SBJIETCS TOYKA IEPECEUYEHUsl €ro
JMaroHanen).

IToBopoT 13 Ta0MIbI rPa@UYECKUX ITEMEHTOB

VYron noBopora I'D moxHO 3amath B mnosie Yroa (rpaaycel) nuanora ['eomerpusi. Ilpu
UCIIOJIb30BaHUM 3TOro Merojga ['D moBopaunmBaeTcsi OTHOCUTENIBHO TOYKM TNPUBS3KU (MPU 3aJaHUU
MOJIO’KUTEIBHOTO 3HAYEHHSI — II0 YaCOBOM CTPEJIKE).

Tupaosicuposanue I'3

TupaxupoBaHue — 3TO KONMPOBAHUE BBIJCIEHHOTO TIpapUUecKoro »JJIEMEHTa M €ro
MHOXECTBEHHAasl BCTaBKa C TaOIMYHBIM ymHopsoueHueM. Komuu BCTaBisIOTCS BIOPAaBO M BBEPX/BHU3
OTHOCUTENHHO BbIIeNeHHOTO ['D. TupakupoBanue BbIACICHHON TpymIibl D HE MOIIepKUBACTCS.

Omnepanys TUPaXHUPOBAHUS KOHPUIYpHpYeTCS B JMANOre, KOTOPBIA OTKPBIBAETCS IPH

BBINIOJIHEHMU KOMaHAbl THpamkupoBarh n3 MeHo CepBHC WIM HAKATHM KHOIKM 998 Ha MaHelu
MHCTpyMeHTOB Tomosiorust SKpana:
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B NapameTpr1 THpamHpoBaHHA @[E

Yucno cTonduos 4 [
Yuycno cTpok 3 [
Mpordgswyror norop |2 1=
[MpordesuTor No espr 2 [
HanpaeneHue
(%) Beepx () Bruz
[ 0K ] [ OreHa ]

B sTOM nnanore 3aaaroTcs clieAyrone napaMeTphl:

» Uncesio cT0o10110B — YKCIIO 3JIEMEHTOB B CTPOKE (BKJIIOUYasi IEPBOHAYAIILHO BbIJEIEHHBIN ['D);

» Uncs1o cTPOK — YHCIIO CTPOK;

» IIpoMeKyTOK 10 FOPU30HTAJIH — IPOMEXKYTOK MEXKY KOIMSIMHU 10 TOPU30HTAIH B ITUKCEIIAX;

» IIpoMeKyTOK 10 BEPTHUKAJIM — IPOMEKYTOK MEXAY KOMUSAMH 110 BEPTUKAIU B MUKCESIX;

» BBepx — pa3MHOKEHHE 110 CTPOKAM BBEPX OTHOCHTENBHO BBIAECICHHOTO ['3;

» BHU3 — pa3MHOXEHHE N0 CTPOKaM BHU3 OTHOCHUTENIBHO BblA€TIeHHOr0 [0,

Hwuxe mokazaH pe3ysbTaT THPa)KUPOBAaHUS KHOIKHU (BbIJEJIEHA HA PUCYHKE) IPU CIEAYIOLIUX
napamMeTpax: YMclIO CTOJOIOB — 4, YHCIO CTPOK — 3, MPOMEXYTOK IO TOPU3OHTAIM M BEPTUKAIU — 5,
HalpaBJIeHUE TUPAKUPOBAHUS — BHU3:

{ e o s | |
L__JI

L
L JC _JC_J

3agaHue TunoBbIX cBoncTB M9

B »TOM paznene omucaHbl THUIOBBIE CBOMCTBAa TpaUUecKHX 3JEMEHTOB M HHCTPYMEHTHI HX
3a/1aHusl.

I'padryeckue s3eMeHTHl UMEIOT CIIEAYIONINE HaCTpauBaeMble CBOMCTBA!

» ATpuOyTBI

» J/luHAMUYeCKHe CBOIiCTBA

» OyHKIUM ypaBJIeHUs

OTU mapameTphl ONpeAeNsioT BUA TpapUUeCKUX 3JIEMEHTOB M BBIMOJHSIEMblE MUMU (PYHKIHMU
0TOOpaKeHHs U YIIpaBlIeHHs MpHU paboTe B peaibHOM BPEMEHHU:

s 3apanus cBoiictB I'D (rpynmel D) ucnoneiyercs okHo CBoiicTBa 00beKTa, cojepraliee
pa3IMYHOE YMCIIO BKIAA0K JUISl pa3HBIX 2JIEMEHTOB!
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CeolcTES OGEEKTA

scTesc
= B B e
Property Yalue
K.oHTyp
= Lger ]

B uHaMkaLMK HET AHHAMKSALHKH

CTune

F.pai AL Flat

TonuwpHa 0
JanMers [ |

- | EET ZanHERH

Crue I
Tekct {TEKCTY

Bin HoMEaLMKH HEeT auHarzaLHIH
Leer rexcra I

Bli4a Hg MK AL HEeT gHHarMZaL MK
W M5 Shel DIg.8
BhIpaBHUEaHME Center

CrpeTh NpM cTapTe False

Moackaska

OcHosHan NPHEASES [ ]

UroObl OTKpPBITH 3TO OKHO, HYXKHO BBINOJHUTH KOMaHay CBoOicTBa u3 KOHTEKCTHOTO MEHIO
BbiiesieHHOro I'D (BbiaenenHod rpynmbel ['D) mmm aBaxapl HaxkaTth JIK mpimum wa I'D. Ipu cusaTum
BbIeNEHUS ['D OKHO €ro cBOMCTB aBTOMAaTH4eCKH 3aKkpbiBaeTcs. OkHO CBOMCTBA 00BbEKTA HENOCTYIIHO,
€clI TpaUUECKH 2JIEMEHT PacIIOJIOKEH B CII0€, PEAAKTUPOBAHHE KOTOPOIO 3aIPEIIEHO.

ATpuOyYTHI — 3TO IpocTeiiine cBoiicTBa rpaduueckoro neMenta. OHU 3a/1al0TCsA Ha BKIAAKE —=:
(OcHoBHBIE cBoiicTBa) OkHA CBOIicTBa 00beKTA.

B okHe cBOICTB aTpuOyThl MOTYT OBITH CTPYIITUPOBAHBI — HAUMEHOBAHUS TaKUX T'PYMII BbIJECIICHBI
NO{YEPKUBAHUEM, ITPU IBOMHOM HakaTuu Ha HUX JIK packpeiBaeTcs CIIMCOK CBOMCTB.

CymectBytoT 2 Bujia aTpudyToB ['9:

» cTaTMYecKue — aTpUOyThI, KOTOPbIE HE U3MEHSIOTCS TP padoTe B pealbHOM BPEMEHHU;

» JMHAMM3HMpYyeMble — aTpuOyThl, KOTOpPblE MOTYT OBITh Kak CTaTUYECKHUMH, TaK U
JUHAMUYECKUMHU (M3MEHSIONIMMUCS TpU paboTe B peajlbHOM BPEMEHHM B 3aBUCHMOCTH OT 3HAUYCHUS
MIPUBSI3aHHOTO aprymenTa). Pa3nenbl KOoHQUTryprUpoOBaHUs TaKuX aTpUOYTOB BBIJENIEHBI KPACHBIM IIBETOM
U coJeprKaT MyHKT Bua maaAnKanmm.

CraTtuyeckune aTpmbyTbl D

B nmanHOM paznene onucaHo 3aJaHUE TUTOBBIX CTATHUECKUX aTprOyTOB I'D ¢ MOMOIIBIO BKIAI0K
okHa CBoiicTBa 00beKTa.

Buoumocmv npu cmapme

[Ipn mepexone B pexuM peaqpHOr0 BpeMeHM (T.e. mpu 3amycke mnpoekra B MPB wumu mpu
Mepexo/ie B PEXKUM dMYJISIIIUN) TpahUIECKUE HIEMEHTHI 0 YMOTYaHUIO0 BUAUMBL. UTOOBI CKpBITH ['D mpu
3aImyCcKe peKMMa peabHOr0 BPEMEHH, HY)KHO YCTaHOBUTH JIJIs1 HeTo aTprOyT CKPBITH MPH CTapTe:

CEpBMTE NpH CTAPTE HeT w
&
Het

B pexxume penaktrpoBaHus BUIUMBI Bee [,

B peanbHOM BpemeHU yIpaBisiTh BUAUMOCTBIO ['D MOXXHO ¢ moMolisio GyHKIMK yrnpasienus [
1 ¢ noMoiipio I'D CBodoaHbIe GopMbI

Bcnnwvisarowan noockazka
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B paznene Moacka3ka mist ['D 3amaeTcs BCIUIbIBaIoIas MocKazka, oToOpaskaeMasi Ha DKpaHe MpH
HaBeJICHNH Kypcopa Ha ['D B pexxume peaslbHOro BpEMEHH:

Moockazka Forrn 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 —
KHOTIKY |

Leer Tekets I

Tonwuna runuu

Pasnen xoudurypupoBanus arpuOyra TOJMUMIMHA COAEPKUT HHCTPYMEHT BBIOOpA TOJIIMHBI
JIUHUU U OKHO OTOOpa)KEHHUS YHCICHHOTO 3HAYCHUS TOJIIIUHBI (B ITHUKCEAX ):

TonwuHa i} =

Cmunb nunuu

Pazzien kopurypuposanus arpuGyra CTHIIb JJMHHH COIEPKUT KHONKY L—:
CTHNe

Cmunb 3anueKu

Paznen xoudurypupoBanus arpuOyra CTHIB 3aJJMBKH COACPKHUT KHOKY _J

Cruns I

Texcmoevie ampuoymaol

Paznen kondurypupoBanus TekcToBbix arpuOyToB (Teker, Haamuch ¥ T.M.) CONEPKHUT OKHO
OOBIYHOTO TEKCTOBOT'O PEAAKTOpa Ul 3alaHus 3HaueHUs aTpuOyTa (s HeKoTopbix ['D momobHOMY
aTpuOyTy 10 YMOIJTYaHUIO IPUCBAUBACTCSI HEKOTOPOE 3HAUYCHUE):

TekcT IHaveHue
Hlpugm
Wpkgr MS Shell Dlg.8

Paznen kondurypupoBanusi arpuOyra LIpudT CcomepXuT KHOMKY, NMPU HAKATUM KOTOPOWU Ha
9KpaH BBIBOAMTCS] MEHIO BbIOOpa MmapaMeTpoB Impudra:
A MpHEIRA
H ak.naHHEIR
[Mon4epKHUTEIA

Mo pasmepy 3

BrIGpaTe WRMET..
Buvipasnueanue
BrlpaEHHEaHME Mo ueHTRY w
Bneeo
[NoueHTRY
Bnpaeo

Paznen koudurypupoBanus atpubyra BblpaBHUBaHHMe COJIEP)KUT CTaHIAPTHBIE WHCTPYMEHTHI
BbIpaBHUBaHUSA TeKkcTa: Bieso, Ilo uenrpy u Bnpaso.

OunHamusauyusa atpubyra N9

JuHamu3zanueid aTpuOyTa Ha3bIBaeTCsl 3aJaHHE YCIOBUH €ro M3MEHEHHs B 3aBHCHUMOCTH OT
3HA4YEHUs MPUBSA3aHHOrO aprymenra. Ilpum nuHammsanmu atpulyTta rpagUUecKHil IeMEHT CTaHOBUTCA
WHAMKAaTOPOM BBIIIOJHEHUS 33JaHHBIX YCIOBUI.

[Ipu pasmemenun [D Ha »KpaHe Bce €ro AMHAMH3UPYEMbIe aTPUOYTHI IO YMOJIYAHHUIO
CTaTUYeCKHe, W paszzeibl ux KoHpurypupoBanusi Ha BkiIaake (OCHOBHbIE CBOWCTBA OKHAa CBOWCTB
ColepKaT MHCTPYMEHT 3alaHus COOTBETCTBYIOLIETO CTAaTHYECKOro napamMerpa. Hampumep, npu
pasmemienun I'D Texer paspen aunammsupyemoro atpubyra LIBeT TekeTa COAEPKUT HHCTPYMEHT
BbIOOpA 11BETA L_F

Test color |
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YTo0bI JAUHAMH3UPOBATH anI/I6YT, HYXXHO [BAaXAbl HAXXaTb Ha HA3BaHUU JIK MBIIIIK, U B
PACKPBIBHIEMCA CITUCKE HACTPOUTh TUHAMHWYCCKUEC CBOMCTBA C IIOMOIIBIO pa3aciia Bl/l[[ HHAUKAIHUHU:

Object Properties Object Properties
ABCT et RBCT et
S e B @ = o | B |@
Froperty | "W alue ||| Property | " alue | e
Qutline D utlire
Filling [ | Filling 1
Text <henky Text <terk:
Text color [ARG 000) N Text color [ARG 000] (N
= Indication bype Arg = Const ha = Indication tvpe Arg = Const
Binding Mo dunammization [ ARG_0O0 |
Value for TRUE |9 - Value for TRUE
Arg = Lonst B . =
Walue for FALSE Arg »= Const Walue for FALSE
Constant &g & Const Conztant 05
Fant Arg in Range + | [l|Font M5 Shell Dlg.2 v
Arg in Interval =
Mai Biriding || Main Binding | |

Bun ycnoBus (4, COOTBETCTBEHHO, BUJ MHAMKATOPa, co3aaBaeMoro u3 I'J), BeiOupaercs B pasjene
Bun unaukanuu:

» 3HaYeHHe — MHUKalUs 3HAYCHUS apTyMEHTa;

» Arg = KoHCT. — MHAMKANKs paBeHCTBA apryMEeHTa 3aJJaHHOM KOHCTAaHTE;

» Arg >= KoHCT. — MHMKalKs IPEBBILIEHUS apIYMEHTOM 3a/IaHHOTO 110pOra;

» Arg & KoHcer. — vHauKanusi pesynbTraTta MOOMTOBOTO YMHOKEHMS apryMEHTa Ha 3HaueHUe
3a/laHHOM KOHCTaHTBHI;

» Arg B IMana3oHe — MHIMKAIIUS HaXOXKACHNUS apryMEeHTa B 3a/IaHHBIX JHAara30Hax;

» Arg B HHTepBaJle — UHAUKAIVsI HaXOKJIEHHsI apryMEHTa B MHTEpPBaJIax IPUBSI3aHHOIO KaHaJa.

B 3aBucumoctH OT BBIOPAaHHOTO BHUJAA UHAMKAIMM  MEHSIOTCA  HHCTPYMEHTBI  €ro
KOH(HUTYpUPOBAHHUS.

Huoukayusn 3nauenusn

Bun mnnukanun 3HavyeHme MoOKeT ObITh 33jJaH Npu auHamu3auuu atpubyra Teker. dopmar
BbIBOJIa BbIOUpaeTcd B criucke Mopmar:

Object Properties

ABGT et
ERERLEE
Froperty | Walue | S
Qlutlire
Filling 1

Text [ARG 000] Chemt
= |ndication type Arg

Binding ARG_000
[=) Faorrnat Integer hd
Generic | Generic
= IE—
Float
Font Expanential
Alignment Drefault ||
Main Binding | ]

Ocnoenasa npueaska
OxkHo cBo¥icTB HEKOTOPBIX I'D comepxut pasaen OcHOBHAsI IPUBS3KA.
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[ cHOBHaA NPHERSES [ ]

[Ipu HaXkaTHK HAa KHONIKY BBIBOJUTCS CTAaHIAPTHBIN JUAJIOT BEIOOpA apryMeHTa.
[Tocne ycTtaHOBKM Kakoro-ianbo aprymMeHTa B Ka4eCTBE OCHOBHOW NPUBSI3KH, OH JACHCTBYET IS
BCEX IMHAMU3UPYEMBIX aTpuOyTOB AaHHOTO ['D.

IOvHamunyeckmne ceonctea N

K nuramudeckum cBoHCTBaM rpadUyYecKUX JIEMEHTOB OTHOCATCS AMHAMHYECKas 3ajuBKa, 3
BHUJIa JAUHAMHYECKOH TpaHchopmauuu (mepeMelleHrne, MaclITA0MpOBaHMe U BpallleHUe) U
AMHAMHUYECKUI KOHTYP.

Juunamuueckue cBoiictBa D, Kak W JUHAMH3UPOBAHHBIE AaTPUOYTHI, HUCIOJIB3YIOTCS IS
rpadgudecKkoro oToOpaKeHUs 3HAYCHUH apryMEHTOB dKpaHa IpH padoTe B peaJIbHOM BPEMEHHU.

JlnHamMu4eckre CBOWMCTBA HACTPAaMBAKOTCSI COOTBETCTBEHHO Ha BKiIaakax JIuHamuueckas

3aaMBKa ( &), JAunamuueckasi Tpanchopmamus ( I[s"-'lf’) u Jlunamuuecknii koutyp ( /) okHa
CBoiicTBa 00beKTA.

OvHamunyeckas 3anuBka N9

[Ipu ucnonb30BaHUM JAaHHOTO cBOMCTBa ['D oTOOpakaeT 3HaueHHE MPUBS3AHHOTO apryMEHTa
yuciaoBoro opMara B BHJE 3aKparieHHoW oOmactu (ciost). [TogaepxuBaroTcs ABa BUIa JUHAMUYCCKOM
3aJIUBKH — OJHOYPOBHeBasi (OTOOpakaeT 3HAYCHHWE OJHOTO apryMeHTa) W MHOTOYpOBHeBasi
(oToOpakaeT 3HAYCHUS HECKOJBKUX apryMeHtoB). (O0a BHJa HAcTpaumBalOTCI Ha BKIAJKE

JlnHamu4yeckas 3a1uBKa ( '@;‘) okHa CBoiicTBa 00beKTa. [ NCII0JIB30BaHUs IMHAMUYECKON 3aJIMBKU
HY’KHO Ha 3TOW BKJIaJIKe YCTaHOBUTH (uiar Mcnmo/b30BaTh.

Mo’HO 3a7aTh HECKOJIBKO CJI0€B 3aIMBKU. J1J1s1 100aBIeHUs/y 1alleHUs] HOBOTO CJI0Sl UCTIOJIb3YeTCs
KOHTEKCTHOE€ MeEHI0, BbI3biBaeMoe Haxatnem I[IK wmpimu Ha Ha3Banusx myHkToB Ciou/Caoi
COOTBETCTBEHHO. HacTpoiiku A BcexX cO34aBacMbIX CJIOEB MMEIOT OAMHAKOBOE Ha3HAUYEHHUE.

OnHamuyeckoe nepemelieHue N

Oro cBOHCTBO HacTpauBaeTcss B pasuene Ilepememars Bkiuaaku —JImHammdeckas
Tpanchopmanms ( [ﬁ') okHa CBolCTBa 00beKTa:

& | B | @

il

MNeperew are

Mpueaszka Mana_1_VALLE w [:]
MNepetdelw aTe NNAEHD

[[] WenonbaosaTe SHAUEHHA NPOMEKYTONHEIX Y3006

3HaveHuE yzna:

[PEIEC'-IH'I'EITI:- SHAYEHMA ':IS.I'IEIB] [ HCTaHOBUTE AnA ':IS.I'IEI]

UTo0Ob! UCTIOTB30BATh TAHHOE TUHAMUYECKOE CBOMCTBO, Ha/l0 ycTaHOBHUTH (hiar Ilepememnarts.

[Ipu pabore B peanbHOM BpeMeHHM TpadUyecKuil 3JIEeMEHT IMepeMellaeTcss BIOJIb TPAaeKTOPHH,
KOTOpasi 3aJaeTcsi Kak JioMaHas JIMHHUS (KOJMYECTBO Y3JIOB JIOMAaHOM HE OrpaHHueHo). Tekyiee
nojiockeHue ['D 3aBUCHUT OT 3HAUEHUs MPUBA3AHHOTO apryMeHTa (YMCIOBOM apryMeHT Ajisi MPUBS3KU
BbIOMpaeTcst B crnucke IIpuBsi3ka, OT 3HA4YeHWId, 3aJaHHBIX JUIS Yy3JI0B Tpaekropuu, U (iara
IlepememaTh nIaBHoO.

OnHamuyeckoe macwrtabupoBaHue D

DTO CBOWMCTBO HacTpaumBaeTcsi B pazaene MacmrabupoBarh BkiIaakd J{uHamMudeckas
Tpanchopmanms ( (ﬁ’) okHa CBolicTBa 00beKTa:
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& B | &

il

ri MNeperew ate

M acwradpoeaTe

MNpueaska Muna_1_VALUE L [:]
Hau. pazmep (100 JHaueHwe |0
K.oH. pasme; 120 JHavenwe 100

I OpMZOHT aNEHD B epTHEaneHD

COpocHTE WeHTp

Jns mepexonma B 3TOT pasznen Hamo Haxath JIK Ha 3aronoBke pasmena. UtoObl maHHOE
JTUHAMHUYECKOEe CBOMCTBO OBLIO HCIIOJIB30BAHO MPH padOTe B pealbHOM BPEMEHH, HAJI0 yCTaHOBUTH (har
MacwradupoBarhb.

[Ipumenenue cBoiicTBa MacmTaGupoBaTh H3MEHSET KOOPAMHATHI TOYeK ['D OTHOCHUTEIBHO
LHEeHTPa MaclITa0upPOBaHUsI, KOTOPHII IO YMOJIYAHHUIO pacroiaraercsl B TOUKe NpuBs3ku I'D (B pexume
pEeIaKTUPOBAHUS LICHTP MacIITaOUPOBaHUS OTOOPaXKAeTCs Ha SKpaHE B BUAE KPACHONU TOUKH):

C momomipio Metoga drag-and-drop TeHTp MacmTaOMpPOBAHWS MOXKET OBITH TIEPEMEIICH B
MPOM3BOJILHYIO TOUYKY SKpaHa:

&

[Ipn naxkatun kHOmku COPOCHTH LEHTP IIEHTP MAacCIITAOMPOBAaHHUS YCTaHABIMBAETCA B TOUYKY
nepeceyeH sl IMaroHaiei npsMoyrojabHUKa, OrpaHn4uBaroiero ['0:

OvuHamunyeckoe BpawieHue '

JTO0 CBOMCTBO HacTpauBaeTcs B paszaene Bpamars Bkiaaku JuHamuyeckasi Tpancopmanus (
[ﬁ’) okHa CBolicTBa 00beKTA:

S| > |7 | B |
i MNeperew ate
o M acuratvpoBaTe
Bpaware
Mpueaska Mana_1_VALUE w [:]
Hau. yron I} JHaveHue |0
K.oH. yron 360 SHavenwe 100

CApocHTE LEHTR

Jns mepexoma B 3TOT pazgen Hamo Haxkath JIK Ha 3aromoBke paszgena. UtoObl maHHOE
JTUHAMHYECKOE CBOMCTBO OBLIO HUCIIOJIB30BAHO MPH padOTe B peaibHOM BPEMEHH, HAJI0 YCTAaHOBUTH (har
Bpamars.

Touka, OTHOCHUTENBHO KOTOpOH Bpam@aercs [D (HeHTP BpamleHusi), O YMOIYAHUIO
pacrosiaraeTcsi B Touke HpuBs3ku ['D (B pexxuMe peJakTUPOBaHHUS JAHHOTO JTUHAMHYECKOIO CBOMCTBA
LEHTP BpallleHus: 0TOOpaxkaeTcs Ha YKpaHe B BUJIE KPACHON TOYKH):
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C nomompto Metona drag-and-drop LEHTp BpaleHUsI MOKET ObITh NEpPEeMEIIEH B MPOU3BOJIbHYIO
TOUYKY 3KpaHa (B TOM 4mclie 3a npenenamu ['3):

L

[Ipn nHaxatun kHOnKM COpPOCHTH WLEHTP LEHTP BpAUICHUS YCTAHABIMBACTCS B TOUYKY
NIEpPECEUEHMSI IMaroHaiel MpsMoyroibHHKa, orpaHnduBaromero ['9:

OuHamuyeckum KoHTYp D

JluHamMuuecKuid KOHTYp TPEACTaBIAECT COOOW MPOKPYYMBAEMBIN MO YaCOBOM CTpENKe MyHKTHUD
(Mo MPOKPYTKOM 37€Ch TTOIPAa3yMEBAeTCs JUCKPETHOE MEPEMEILICHHUE C I1aroM, PaBHBIM JIJTMHE IITPUXA).
OTO0 CBOMCTBO HacTpauBaeTcs Ha BkiIaake Jmnamuueckuii koHTyp ( *~) okHa CBolicTBa 00beKTA.:

& | T B | ¢

Froperty Walue

MpuEaska ARG_000

Ueer wrpixa |

Ll geT nporesyTEA

il

JniHa wrps=a ]

MporesyrokAurpux 1

®PyHKUMK ynpaBneHusa N9

Oyukuuu yrnpasineHus ['D — 3To nedcTBUs, 3afaHHbIE A rpa@UuecKUX 3JIEMEHTOB Ha JTare
penaktupoBanus mnpoekra ACY; BbINONHEHHE 3TUX JEHCTBUH Ipu paboTe B pealbHOM BpPEMEHH
MHUIMAIM3UPYETCA ONEPaTOPOM C MOMOILBIO MbIIIH. 3aaHue GyHKUUN yrpaBieHUus JUIs rpapuuecKux
3JIEMEHTOB MPHJIACT TIpadUuecKUM SKpaHaM CBOWCTBO HMHTEPAKTUBHOCTU M OOECIEYMBAET OJHO U3
BakHeHmux kauectB ACY — yIpaBiieHHE TEXIIPOLIECCOM C MTOMOUIbIO I'paUIECKUX CPENICTB.

dyuKIMHu ynpasnenns 3anaorcs Ha pktaake Coobitus ( B2) oxkna CoiicTea 06bekTa:

Access Code 0
Events
= preszed
Confirmation False
Beep Falze
+ released

+ clicked

Omnpenenensl caeayonme co0bITHS, 0 KOTOPHIM MHHUIIMATU3UPYETCS BBINOJHEHUE JIEHCTBUN B
peaTbHOM BPEMEHHU:

» Hasxkatue JIK na I'D;

» oT:katue JIK na I'D;

i KaXa0ro u3 COOBITUN MOXKET OBbITh HE3aBUCHUMO 3aJaHO HECKOJBKO (DYHKIMH yHpaBlIeHHUS,
BbIOMpAEMBbIX U3 KOHTEKCTHOTO MEHIO0 (MEHIO0 OTKpbIBaeTcsi npu Haxkatuu [IK mblmm Ha Ha3BaHUUM
COOBITHS):
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Events

7 pressed | add Send Y alue
Lon ™ Jdd Show/Hide Elements

Bee add Jurip ta Screen
+ releasen add Send comrment
- clicked

» mepeaaTb 3HAYCHHUE,

» MOKA3aTh/CKPBHITH 3JIEMEHTHI;

» IepeiiTH HAa JKPaH;

» IOCJIATh KOMMEHTAPHIA.

OyHKIUM YOpaBJIeHUsS OTOOPa)KalOTCSl B BUJE HOBBIX Pa3/ieloB CHHMCKa CBOMCTB oObeKTa (i
KaKI0W (YHKIIMM CO3/[aeTcs OTAENbHbIN pasgen). g ynaneHus QyHKIMHM yHpaBICHHUS HCIOJb3YyeTCs
KOHTEKCTHOE MEHIO, BbI3bIBacMoe HakatueM [1K Mmplm Ha ee Ha3BaHUU.

JUis kaxzaoro coObITHST MOXHO 3aJaTh NOATBEP)KICHHE U 3BYKOBOM curHan. s a3Toro
ucnonb3ytorcs: atpuOyThl IloarBep:kaenue n Curnani. Ilpu ycraHOBKEe MOATBEPXKACHUS B PEKUME
peanbHOr0 BPEMEHU IIPHU COBEPLICHUH YKA3aHHOIO JIEWCTBHS HA 3KPAaH BBIBOJIUTCS CIEAYIOIIEE OKHO:

=¥ BHumaHue! X

\ql) MogTeepauTe aeficTEHE
-

——

Urto06s! noATBEPANTSH AeiicTBHE HYKHO HaxaTh KiaBuily OK. g otmens: — Cancel.

Ecnn ycranosnen CursaJji, To py COBEPILIEHUN YKa3aHHOIO JEHUCTBUS CUCTEMA BOCIPOU3BOJIUT
CranaapTHbIii 3BYK, 3a1aHHBIH B Windows.

Koa noctyna — xon ngoctyna x ¢pyHkuusM ynpasienus (0-255). IIpaBa Ha goctyn K QyHKIHSIM
yIpaBIeHUS 3aJaloTCsl I MOJb30BaTelss B Buae Macku B paszgene Jlocrynm / dopmbl KaHama
Ioab3oBaTeab. [lpu koppemsiuuu Mackd ¢ KOAOM JOcTyna (pe3ysbTaT MOOHUTOBOTO JIOTHYECKOTO
YMHOXKEHUSI OTIMYEH OT HyJIs) AOCTYN K (DYHKUHMSM YIOpPaBJIE€HUS pa3pelleH, B MPOTUBHOM cCllydae —
3aIpelLeH.

q)yHKLI,Mﬂ nepepnayun 3Ha4v4yeHusA

@OyHKIUA Nepelaun 3HaYeHUs UCTIONIb3yeTCs [ M3MEHEHUs 3HaU€HUs apryMEHTOB SKpaHa.

Jna onHoro I'D MOXHO 3a1aTh HECKOJBKO (YHKIMM Iepenayd 3HAu€HUsi, MPUMEHHUTEIBHO K
pas3INYHbIM apryMEHTaM.

[Ipu no6asnenuu 3ToM QYyHKIUH YIIPaBIECHUS B CIIUCKE CBOMCTB 00BEKTa MOSIBIISIETCS CIIEAYOLIHMA
paszen:

Events
= pressed
Confirmation Falze
Beep Falze
=1 Send Yalue

Send Type  Direct

Walue 1]

Deztination

Source

Restore Value Falze
[Tone Tunm mepegayum COAEPKUT CIEAYIONIME BAPUAHTHI JI MEPEIadyn 3HAYCHUM
» [Ipsimas;
» BBecTu M nepeaarn;
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» HE-WIUN;

» WJIN;

» U;

» [lpuGaBuTs;

» J106aBUTH NPOLIEHT MIKAJIBI;

» YMHOKHUTD;

» Paznenntn;

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 33aJaHHOE COObITHE.

-
=i [Nocnarh aHaye HHE B Ne peMe HHYH

Beecti Horep

1

Cancel

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 ynpaBrieHMAa BUAUMOCTbIo N9

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!

Ewvents
= mouzePrezzed
Confirrnation Falze
Beep Falze

|5h|:uw.n’Hiu:Ie Elemnents ltems count=0
+ mouzeReleazed

Hns BbeiOOpa ympaBngeMblx ['D HyxkHo Haxars JIK Mpimm B mone 3HaveHHWe CTPOKU
IToxa3zaTe/cKpbITH 3j1eMeHThI. [Ipu 5TOM ero 3HaueHue NpUBET BUL:

|5h|:uw£Hide Elements Select items or click, A eszet

[Tocne »atoro Ha rpaduueckoM skpaHe HyxHO JIK wmbimm BoiOpats I'D (mnm Heckonbko [0,
Haxkumast Ha Hux JIK mpim npu Haxkaroil knasuiue Control).

ITocie 3Toro mossButcs Haanuck Beero = N, rioe N — uncio BeiAeaeHHBIX [0,

|5h|:uwx'Hiu:Ie Elernents Ikems count= 3

IIpn 3amycke mnpoekTa B pealbHOM BPEMEHM IPU BO3HUKHOBEHMHM YKaszaHHOro CoObiTusi
BbIOpaHHBIe D CKPBIBAIOTCS C HKpaHa, MPH MOBTOPHOM BOHUKHOBEHHH CHOBA OTOOPAXAIOTCA, U T.JI.

UroObl penakTHpoBaTh BbIOpaHHbIE [D, HYXHO HaxaTh Ha T1ojle 3HA4YeHHe CTPOKU
IMoka3aTh/CKPBHITH 3JIeMeHT M J00AaBUTH/CHITH BBIJCIICHHE JJISI COOTBETCTBYIOIIUX 3J€MEHTOB. [Ipm
3ToM KHomnka COpOCHTb OUYMIIIAeT CIMCOK BIOpaHHBIX 3.

q)yHKU,MSl nepexona Ha 3KpaH

OyHKIMS Mepexoaa Ha SKpaH OCYIIECTBISIET MEPEKITI0YeHNE ¢ TEKYIero SKpaHa Ha Ipyrod mpu
HacTyruieHn# 3agaHHoro CoobITHS.

HpI/I CO31aHHUHN (I)YHKI_II/II/I YHpaBJICHHUSA B CITUCKE HACTPOCK IMOABJIACTCS COOTBECTCTBYIOIAA CTPOUKA:

Events
= mougePressed
Confirrnation Falze
Beep Falze

|,|um|:| to Screen

+ mouzeReleazed

[Tpu naxatun JIK mpimm B nosie 3navenue ctpoku IlepeliTm Ha 3KPaH MOSBIISIETCS CIUCOK, B
KOTOPOM MO>KHO BBIOpATh SKpaH, Ha KOTOPBIA TpeOyeTcs MepeuTH.

= M WafnoHe_3kpaHos

MepefTH Ha 2kpad |E| Jrepani]

[TepexmtoueHreEM SKpAaHOB B PEATbHOM BPEMEHM MOXHO TAKK€ YINPABIISITH C MOMONIBIO KaHala
KJ1acca BbI30B.

7. OnncaHue BCTPOEHHbIX rpadduyecKmMx 3fieMeHTOB
Mpynna 'S ‘JflomaHble’
B a1y rpynmy BxoasT cienytomue 9.

» Jlomanast TMHUA

* MHOTOyroJibHUK o
» Tpyba Ir
I'padmyeckue snementsl Jlomanasi JuHMA W MHOrOyrojibHMK HE UMEIOT CHEIU(PUUECKUX

CBOWCTB M pa3MemaoTcs B rpa)uuecKoM CJI0€ CTaHAAPTHBIM CIIOCOOOM.
193 Tpyoa’
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Hanspiit I'D mo cyTu sBisieTcs SJIEMEHTOM O0beMHOM Tpadukd, W HMEeT Bce oOIue
crienuuuecKre CBOMCTBA C HUMHU.
Crnemuduueckue arpudyTtsl Kpaii 1 u Kpaii 2 3agarot pasHooOpas3Hyto ¢popmy KpaeB TpyObI:

I'pynma I'D ‘IIpssmoyronbsHUKH’
B sty rpynny Bxozdr cnenyromue ['9:

» IIpAMOYroIbHUK

=

» Pamka =
JlaHHBIE 3JIEMEHTHI pa3MelatoTcs B rpa)uueckoM cJI0€ CTaHAAPTHBIM CIIOCOOOM.
Hapsny ¢ tunoBsimu mapamerpamu, ['D Ianeap n Pamka nmeroT psia cnenududecknx arpuOyToB

» [Ianean

(aurke nokaszaHa BKajka =:(OcH. cBoiicTBa) okHa cBoiicTs s I'D IManean u Pamka):
Property Walue
Border &

Border color (N

Fill calar |
Fill Tiue

Inzet Falze
Spstern colors True
Hide at Start Falze
Toolip

» 3aimBKa — eciM Ui JaHHOTO aTpubyTa ycraHosieHo 3HaueHue False, 3anuBka npomnagaer u I'D
cTa”HoBUTCA npo3pauHbiM. Hike nokazansl ['D Ilaneas u Pamka c 3aiuBkoii u 6e3:

» YTomieHHblii — 3T0T aTpudyT onpenenser Bux ['D — Boictynawommii (False) / yronjennsii
(True). Huxe nokazanst I'D Ilaneab u PaMka B 1osiokeHnY BHICTYNAIOMIMA U yTONJIEHHBIH:

» CucremHBbIe 1IBeTa — NpH 3HaueHUH aTpudyTa True mis ['D urHopupyroTcs 1BeTa, 3aJaHHbIE
Hactpoiikamu LiBeT koHTYpa u LBeT 3anmuBKku. Vcnons3yrores cuctemuble 1iBeta MS Windows. Huxke
nokazansl ['D IManeap u Pamka npy ucnonp30BaHUU CUCTEMHBIX LIBETOB U 3alaHHBIX HAaCTpokamu ['D:

Mpynna 'S ‘O6bemHasn rpacumka’
B sty rpynny Bxozdar cienyromue ['9:
» Huaunap
» Chepa o
» Konyc A
» Top o
H

» Ilupamupa

» EMKocTBh
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(2]
» Kitanaun

JlaHHbBIE 37IEMEHTHI Pa3MeIalTcs B rpadUuecKoM clioe CTaHAAPTHBIM CIIOCOOOM.

Hapsiny ¢ tunoBeimu mapamerpamu CkpbITh Ha craprte, Iloackaska u ba3oBblii 1BerT,

o0vemHble ['D uMerT psaj crneuupuyeckux arpuOyToB (HUKE MOKazaHa Bkiagka =:(OcH. cBoiicTBA)
okHa cBoicTB I'D Huaunap):

B Unvrp
B | ¢

Property " alue
EazoBRIl uEET

Koo b MUMEHT APKOCTH guddyzHoro aTpakerus 100

il

K. PopUUMEHT ZEDEANEHOMD OTPEKEHIA 0

K.0m PPUUMEHT APKOCTIH SepRanbHoro aTpaskeH9s [

MNpozpayHocTE 1]

TekcTupa

M acur afupoEaHWE TeK CTYpE Falze
KavecTen (%) 1]

TonwmHa cTeHak 0

K.paii 1 MM par4of
Kpai 2 [ pAroi
OpueHTauMa BeprukaneHo
CEpeME NpH CTAETE Falze
Moocraska

Oowgue cneyugpuueckue ampudymeol 06vemnvix I'2
Crneuunduyeckumu arpubyramu, odmmmu uisi Bcex ['D rpymmbl, SBISIOTCA cleAyromue (Ha
PHCYHKE IMOKa3aHbl 3HAYEHUS aTPHOYTOB 110 YMOJTYAHHIO):
EasoEbIA LEET
K.03 PULMEHT APKOCTH gMEdysHOro oTpakerus 100
F.oa hbMUMEHT SEpKaNEHOrD OTPaKEHHA 0

K.oapbMUMEHT APKOCTH 3epKaneHarD oTpaskeHHs O

MpospauHocTe 1]
TekcTypa

M acwratvpoEaHIHE TEKCTYPE Falze
K.auecteo (%] n
TonWKHa CTeHOK, 0
CHpETE NpM CTapTe Falza

B PIIJ] ucnonw3yercs MOAENs OCBELIEHUS OOBEMHOTO 3JIEMEHTa OJHHM MCTOYHHUKOM OENoro
cBeTa (MOJIOKEHME HCTOYHMKA 3ajgaeTcss B jauanore Ilapamerpsl 3KkpaHa, Npu 3TOM ILBETOBBIE U
oTpakaTeJbHbIE XapaKTePUCTUKH "D 3a1a10TCs ¢ MOMOIIIBIO CIEAYIOUINX aTpUOYTOB:

» Kodppuuuent sipkoctu auddysHoro orpaxenus (dc) — xodpoumument (0-100),
OTpeAeIAIoMUi IPKOCTh AU(PPY3HO OTPaKEHHOTO cBeTa. BO BHYTpEeHHEM MpPE/CTaBICHUM 3HAYCHHS
kodp¢uimenTa AudQPy3HO OTPaKEHHOTO CBETA PAaBHBI COOTBETCTBYIOMIMM 0a30BbIM 3HaueHUsM RGB
(3amarorcs ¢ momoinbio atpudyTa ba3oBblii 1BeT), ymMHOKeHHBIM Ha (.01dc.

» Koappuumenr 3epkajibHoro orpaxkenus (k) — KoJmuecTBEeHHAsI XapaKTEPUCTHUKA 3€PKAIBHOTO
OTpaKeHHUs, 3amaerca Kak uyucino B jguamazone 0-128 (128 coorBerctByer 100-mpolieHTHOMY
OTPaXKEHHUIO).

» KodppuumeHT sipkocTH 3epkajbHOro ortpaxenusi (sc¢) — xodpdumuent (0-100),
ONpEACISAIONMI SPKOCTh 3€pKaJIbHO OTPAKEHHOTO CBETa. BO BHYTpEHHEM IpeACTaBICHUM 3HAYEHUS
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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
HEMPO3PAYHbIA U MOTYIPO3pAYHBIN [IUIMHIPHI:

C nmomompto atpubyrta TekeTypa MmoBepXHOCTh 00BeMHOTO I'D MOKET OBITh TEKCTYpPHpOBAHA.
[lpn HakaTMM KHONIKM B paslene KoH(UrypupoBaHus arpuOyta TekcTypa Ha SKpaHE MOSBISETCS
HABUTaTOP PECYPCHOM OMOTMOTEKM PAaCTPOBBIX PUCYHKOB. B 3TOM HaBuTaTOope BHIOMpAETCS PUCYHOK,
KOTOPBIH MCHOJIB3YETCSl B KAYECTBE TEKCTYPHI:

Testure

ATtpubyr MacmTadupoBaHue TeKCTypbl TIpu 3HaueHuun True wacmrabupyer pasmep
n300pakeHHst TEKCTYpHI 10 pazmepoB 3. Ipu 3Hauennn False TexcTypa nmeeT opurnHalIbHBINA pa3Mep.

AtpubyTt KavectBo (%) onpenenser cTeneHb NPpOPUCOBKU TeKCTyphl. Huke mokazaHa ojiHa U Ta
HeIM kKauectBoM 100, 50 u 20 %:

K€ TEKCTypa ¢ yCTaHOBJICH

IIpu momoumm atpubyra ToaIMHA CTEHOK MOXHO CcJelaTb BUAMMBIMU OTrpaHMYUBAIOIINE
o0bemHbIH ['D cTeHKH.

Cneyughuueckue ampuoymeot I'3 ’Hununop’

AT1pubyThl, cerubuynbie 11 ['D Hnauuap, moka3ansl Ha pUCyHKE:

K.paii 1 MpArdoi
Kpaii 2 Mpar-ob
O pKeHTaumMa BeprukaneHo

C nomoureio koH(purypupoBanusi atpudytoB Kpaiil u Kpaii2 moxHo 3a1aBaTh pa3HOOOpa3HYIO
¢dbopMy OCHOBAHUHN ITMIUHIIPA:

i

Atpubyr OpueHTamusi 3amaer pacrnoiioxkeHue odpasyromeit s I'D Huaunap (ue ciemyer
myTaTh 3Ty QyHKIUIO ¢ moBopoTroM D). [lo yMomuaHuio ycTaHOBJIEHO 3HaueHHEe BepTHKaIbLHO, YTO
COOTBETCTBYET BEPTHUKAIBHOMY PaCIOJIOKEHUIO oOpasytomieid. Hike mokasan oAuH U TOT )K€ IMIHHID,
uig kotoporo arpuOyry OpHeHTanMsi yCTAHOBIEHO 3HaueHHEe BepTHKajJbHO (JIEBBIM PUCYHOK) U
I'opu30oHTaABHO (TIPaBBI PUCYHOK):
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Cneyughuueckue ampuoymur I'9 °Cehepa’

Crennpuaeckum atpudyrom mist I'D Cdepa sBisercs Orodpakaemasi 4acTh. ATpUOYT MOKET
NpUHUMaTh J1Ba 3HaueHus — Yacrb u CeKTop, B 3aBUCUMOCTH OT KOTOPBIX MEHSIOTCS JBAa HUXKHHUX
CIIMCKa!

OTofpaskastad 4acTs Yacte
Maparerp 1 MoAHOCT B
MapardeTp 2 Yacre 1

Orofipasastaad YacTk CekTop
HauaneHeE yron a0
Hron paseopoTa 360

B nepBom ciyuae napamerp YacTh onpezenser, Kakas UMEHHO 4acTh JIOJDKHA ObITh OTOOpakeHa
(mpu BbIOOpe onumu IlomHOCTBHIO 3TOT MapameTp uUrHopupyercs). Ha prucyHkax moka3aHbl BapuUaHTBI
oroOpaxkenust I'D Cdepa npu crenyromux napamerpax (ciea Hamnpano): Ilosnoctbio; IlosioBuna —
Yacrn3; [losoBuna — Yacte 4; YerBepTh — YacTs 2; YerBepTh — Yacrs 1.

Bo BropoMm ciywae mist I'D 3amaeTcs cekTop oTOOpa)keHus. YTOJI pa3BopoTa cekropa (3amaeTcs
napamMeTpoM YToJ1 pa3BopoTa) OTCUUTHIBACTCS OT HEKOTOPOTO HAYAJILHOTO HAMPABIICHUS; YTOJI MEXITY
HayaJbHBIM HANpPaBJICHUEM M TOPU3OHTAJIBHBIM HAINpaBJIEHHMEM K IMpaBOW CTOPOHE 3KpaHa 3a/laeTcs
napamerpoM Hauanbubiii yroa. O0a yrna 3agatorces B rpanycax (0-360) 1 OTCUMTHIBAIOTCS O YaCOBOU
ctpenke. Ha pucyHkax moka3aHbl BapuaHThl oToOpaxenus ['D Cdepa npu cienyromux mnapamerpax
(cneBa Hampapo): 90 u 180, 180 u 270.

aP

Cneyughuueckue ampuoymur I'3 Konyc’

Crneuunduyeckumu atpudyramu ans ['D Konye asrnstorcs Ortodpaxkaemasi yactb, OTHOLIeHHe
OoCHOBaHMUii, % 1 OpueHTalUSA.

WNuctpymenTsl koHurypupoBaHus arpubyta OrtoOpakaemasi 4yacThb NpeIHA3HAYECHBI IS
3amaHus otoOpaxaemoil yactu ['D Konye. ATpuOyr MoxkeT NmpuHMMAaTh JBa 3HaueHUs — YacTb u
CekToOp, B 3aBUCUMOCTH OT KOTOPBIX MEHSIOTCS 1B HIXKHUX CIIHCKA:

OTofpaastiad YacTe YacTe
Maparerp 1 MoAHoCTED
MapareTp 2 HacTe 1

OTofpasastaad YacTe CekTop
Ha4aneHelA yran 90
Hron paseopora 360

B nepBoM cirydae mapametp YacThb onpesenser, Kakas IMCHHO YacTh JJOJDKHA OBITh OTOOpaXkeHa
(mpu BbeIOOpe ommmu IloaHOCTBHIO PTOT mMapameTp UrHopupyetcs). Ha prucyHkax moka3aHbl BapuaHTHI
oroopaxenust ['D Konyc npu crnenyrommx napamerpax (cieBa HamnpaBo): Iloanocthio; IlonoBuna —
Yacrn3; [HonoBuna — Yacteb 4; UerBepth — YUacTh 2; UerBepTh — 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.

3Hayenue atpubyra OTHoOmIeHHWe OCHOBaHHWIl, % 3agaeTcsi B NPOLEHTaX M OIpenenseT
cooTHoueHue auameTrpoB ocHoBaHuil (0-100, 3Hayenne no ymomuanuto — 50, mpu 3HayeHun 100
JIMaMeTp MEHbBILIET0 OCHOBAHUS paBeH 1 pX, npu 3HaueHuH 0 1uamMeTpbl OCHOBAHUH paBHBI):
OTHOWEHME OCHOBAHMEA [#] il

Hwxke moka3aH OJUH M TOT K€ KOHYC TpHU CIEAYIOUIMX 3HAYCHHUSAX JaHHOTO aTpuOyTa (cieBa
Harpaso): 50, 100, 0.

\[VI]

Cneyughuueckue ampuoymuor I'3 *Top’

Crneuunduyeckumu atpudyramu s I'D Top sBisrorest OTodpakaemas yactb 1 Tosuna.

WNuctpymenTsl koHpurypupoBanus arpubyra OtoOpaxaeMasi 4YacThb INpeIHA3HAYEHBI IS
3agaHus orodpaxaemoit yactu I'D Top. ATpuOyT MoXKeT MpuUHUMATh ABa 3HaueHus — Yactb u Cekrop, B
3aBUCHUMOCTH OT KOTOPBIX MEHSIFOTCS JIBa HUKHUX CIUCKA!

OTofpakastian YacTe YacTe
Maparerp 1 MoAHOCT B
MapareTp 2 HacTe 1

OTofipasastdad YacTe CekTop
HauaneHeIE yron a0
Yron paseopoTa 360

B nepBoMm cirydae mapametp YacTh onpenenser, Kakas IMEHHO 4acTh JOJKHA ObITh 0TOOpakeHa
(mpu BeIOOpe ommmu IloTHOCTBHIO PTOT mMapameTp UrHopupyeTcs). Ha pucyHkax moka3aHbl BapUaHTHI
otobpakerust ['D Top mpu crnenyromux mapameTrpax (ciaeBa HampaBo): Iloanoctbio; IlosoBuna —
Yacrtb3; [lonoBuna — Yacts 4; YUerBepth — Yacthb 2; YerBepTh — Yacts 1.

OQN\.J

Bo BropoMm ciywae mist I'D 3amaercsa cekTop oTOOpaxkeHus. YToisl pa3BopoTa cexkropa (3amaercs
napaMeTpoM YToJ pa3BopoTa) OTCUUTHIBACTCS OT HEKOTOPOTO HAYaJbHOI'O HANpaBJICHUS; YIOJ MEXIy
HAYaJbHBIM HAIPaBICHUEM U TOPU3OHTAJIBHBIM HANpaBICHUEM K IpPaBOW CTOPOHE 3KpaHa 3aJaeTcs
napamerpoM Havaabhbiii yros. O0a yria 3agatorcs B rpanycax (0-360) u OTCUMTHIBAIOTCS MO 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):

TowmMHa 20

Hwxe moka3zan oguH W TO K€ TOp C pasMepaMy OTPaHUYMBAIONIETO NpsiMOyroibHHKa 90x90 px

IpU CIIEAYIONIMX 3HaueHux arpuOyta Toamuna (ciaea Hanpaso): 1, 10, 20.

0@

Mpynna I3 ‘I'padukn’

¥y
B sty rpynny BxoauT eauHcTBeHHbi I'D Tpeny == .
I'paduueckuii 31eMeHT pa3MeraeTcs B rpauuecKkoM CJI0e CTaHAaPTHBIM CIIOCOOOM.
I'D Tpena npeanasHaueH aisi oToOpakeHUs Ha rpaduKe W3MEHEHHUs 3HAYCHUS MPHUBS3aHHBIX

apryMeHTOB BO BpeMeHHU. [IpuMepHblil BUJ 3TOro rpaMyecKoro 21eMeHTa IoKa3aH Ha EI/IC}/HKGI
-

S G & [F % 1910/2004 122635102

B0 -

RO.0

250

0.0 b
24.11.04 14:38:57 143912 14:39:27 14:39:42 14:39.57
Ei% % & @« 3D P P
Curve Pattern | Source Walue
Sin 34.9359

—  Fanantt? 3]

— Lot
OxHno cBoiicts I'D comepxur Briaaaku OcH. cBoiicTBa ( =%) u Kpubie ( ==).
Bxnaaka OcH. ¢cBOMCTBA MpeCTaBICHA HA PUCYHKE:
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Yalue

Flrientatil:un

Harizantal

Backaground color INEG—GE

Ease font
Resizeable
Caption
Girid
Ize
Color
Style
Legend
Show
Faont
Cursor color
Tirne axe
Show
Marks
Range
Itk
Walue axe
Marks
Show

Buffer size
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True

Trend 1

True

True
M5 Shell Dig.a
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True
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2EC
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All awes
A00

ATpuOyT OpHeHTAUMSA OIpeesieT TOPU3OHTATLHOE WU BEPTUKAILHOE TMOJIOKEHUE BPEMEHHOMN

IIKaJIbl HAa TpaduKe.

J1711 BO3MOXHOCTH M3MEHATH pa3Mepbl OKHA TPEH/a B PealbHOM BPEMEHH MPEeTyCMOTPEH aTpuodyT

Macmradupyemblii.

Ha3Banue okHa TpeH1a MOKHO 3a/1aTh ¢ TOMOILBIO aTpUOyTa 3aro/10BoOK.
Paznen Cerka mo3BOJIsSi€T C MOMOIIBIO CTaHAAPTHBIX MHCTPYMEHTOB HACTPOMTH IIBET U CTUIIb

JUHUM ceTKU Ha rpaduke.

Pa3nen Jlerenaa ynpasiisieT BUIUMOCTBIO JIET€H/IBI 110/ TPapUKOM, a TAaKXKe MO3BOJIIET HACTPOUTD

IHpI/I(i)T JJIA TEKCTa JICTCHABI.

Paznen Och BpeMeHU COJICPKUT CIICTYOIINE HACTPOMKU BPEMEHHOM OcH rpaduka:

» Iloka3biBaTh — pu ycTaHOBKE 3HaYeHUs True moJamucu BpeMEHHOI OCH BUAHBI Ha rpaduKe;

» PazOuenne — onpezenser, Ha CKOJIbKO YacTel pa30MBaTh BUANMYIO YacTh BPEMEHHOW OCH;

» JInanma3oH — onpeensaeT BUIUMBIN TUamnma3oH 3HadeHuil BpemeHnHoi ocu (0-100);

» EnMHuIBI — eJMHUIBI U3MEPEHNUs Auana3oHa. BelOnparoTcs u3 MEHIO: CeKyH/a, MUHYTA, 4ac,

JIeHb.

Paznen Ochb 3HaYEHUI COACPKUT CISAYIONTNE HACTPOUKH OCH 3HAUYCHUH Tpaduka:
» Pazbéuenne — onpenenseT, Ha CKOJIbKO YacTeil pa30uBaTh BUANMYIO YacTh OCH 3HAUYEHUIl;
» Iloka3biBaTh — 3a7a€T MapaMeTphl BUIMMOCTH 3HaUYEHUI Ha ocu. BriOnpaeTcs u3 MeHIo:

Show Al awes

W

Only active

Al awes

Mone

ATtpuOyt Bygep 3amaer KOIUYECTBO XpaHUMbIX B MaMATH 3HAUEHUN KPUBBIX JAJS BBIBOJA HA
sKpaH B peasibHoM BpeMenHu (500-32000). Ecnu kpuBas otoOpaxaer 3HadeHus: apxuBupyemoro B CITA L
KaHaja, TO Ha rpauK BBIBOASTCS BCE 3allMCaHHbIE 3HAUECHUS U3 apXUBa.

Jist Toro, yTOOBI MOMYYUTh HA dKpaHe Tpaduk, HEOOX0IUMO T00aBUTH XOTs Obl OJHY KpPUBYIO Ha

BKJIagke KpusBbie.
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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.

» IlpuBs3Ka — 3a1aHKEe NIPUBA3KU KPUBOW K apryMeHTy skpaHa. [Ipu Haxxatuu JIK B nanHOM nosne
Ha SKpaHe MOSIBJIAETCS CTaHAAapPTHBIN AUAaJIor BRIOOpa apryMeHTa.

» IIBer — 3amanue nBera KpuBoM; npu Haxaruu JIK B 3ToM mone Ha sKpaHe NOSBIAETCA
CTaHJapTHBIN AUAJIOT BIOOpa I[BETA.

» CTuib JMHUM — 33J]aHde CTWIA JinHUM; npu Haxatuu JIK B 3ToM mosne BBIBOIUTCS
BBITIAZIAIOIIHNIH CITHCOK CTHIIEH.

» TosmuHa JIMHUM — 3a1a€T TOJILIUHY JIMHUY KPUBOHN B ITUKCEIIAX.

» Tun MeToK — onpenesnser, Hy»KHO JIM BBIICIATh TOUKY Ha SKPAHE Ha Ka)JOM TakKTe IepecyeTa.
Tun BbIeNEeHUs BBIOMpAETCsl U3 MEHIO:

Twn reTok Het meTor w

Het raeTok
|
b4
+
»

» CTWJIb JIMHUM BHE I'PAHMIl — CTWIb JIMHUU MIPU MEPEXO0JI€ 3HAYCHUI MPUBS3aHHOTO apryMeHTa
3a TpaHMIIbl, 3aJaHHbIe aTpuOyTamMu Makc. 3HaueHnne 1 MuH. 3Ha4eHue; npu Haxxkatuu JIK B aTom mone
BBIBOJIUTCS] CTAHJIAPTHBIN CIIMCOK CTUJIEH;

» Makc. 3HaYeHHe — IPEICIIbHOE MAKCUMAJIbHOE 3HAYEHNE KPUBOU;

» MuH. 3HaueHue — rpeieIbHOE MUHUMAJIbHOE 3HaUeHHE KPUBOIi;

» UHTepnosinpoBanue — IpHu YCTAaHOBKE 3TOMY aTpuOyTy 3HaueHus True, rpaduk criakuBaercs
METOJIOM MHTEPIIOJISLIHH.

[Tocne 3amycka B peaqbHOM BPEMEHH C IMOMOIIBIO MAHEIM MHCTPYMEHTOB MOYKHO HCIOJIb30BATh
cnenytomue HacTpouku ['D Tpena:

s _ KHOIIKa BO3BpaTa K HCXOJAHOMY MacIITaby TpeH/a;

K _ yBesnnueHue. KHomka MMeeT J1Ba MOJIOXKEHUs — HakaTta U oTkarta. IIpu Haxatoll KHOIke
BKJIIOUEH PEXUM YyBeIHueHus — rnpu Haxxkatoil JIK Hy)KHO BbIIETUTH NPSIMOYTOJIbHBIN AUAana3oH rpaduka
JUISL €70 YBEIIMYEHHOIO IIPOCMOTPA;

% — HepeMeIIaTh 110 TOUYKAM;

£ _ HAaCTPOWKM KpuBBIX. [Ipy Ha)KaTWM 3TOM KHOIKHU BBIBOJAMTCS JUAJIOr HACTPOMKHM KPHUBBIX
TpeHAa, uIeHTUYHbIM BkiIaake Kpusble okHa CBoiicTBa o0bekTa. OKHO MpeaHa3HAYEHO s
n00aBICHSI/ Y JAICHNST KPUBBIX TPEH/IA, a TAK)KE U3MEHEHUS MX HACTPOCK, B pealbHOM BPEMCHH,

S IeperTy K BpeMeHHOW MeTke. [Ipy HakaTuu Ha 3Ty KHOIIKY IOSIBIISETCS JUAJIOrOBOE OKHO
BBO/a aathl U BpeMeHH. Ilocne Haxarus xkHomku OK Ha TpeHJ BBIBOAWTCS HMH(pOpMaIlMs, HauuHas ¢
YKa3aHHOT'O BPEMEHH.

B _ [IOKa3aTh IIaHEJIb MHCTPYMEHTOB. Ecim KHONKa HE Ha)kaTa, NaHEJIb WHCTPYMEHTOB HE
oToOpaXkaeTcs;
73
— WHIUKATOp CHHXPOHM3AaMU OTOoOpakaeMblx mgaHHBIX C apxuBoM CIIAJl. Ilpu

. B
CHUHXPOHU3AIIMU NKOHKA CTAHOBUTCS IBETHOU & )

g u o KHOIIKYU JUIs TIepexo/a 1Mo BpeMeHHOH ocu rpaduka. COOTBETCTBEHHO K
Ha4ally, Ha IeHb Ha3a/], HA Yac HA3a/ 1 Ha 4Yac BIepe/, HA IeHb BIiepe/l, K KOHILY;
Jlj1s cMeInieHus 1o ocsM TPEeHa MOYKHO TaKXKe HCIOIb30BaTh JIMHEHKN MPOKPYTKH.
UTo0bl B pealbHOM BpEeMEHH M3MEHUTH MaciTabd 1mo Jiroboit u3 oceil Hamo Haxath JIK B obmactu
TpeHAa, a 3aTeM HaxkatreM couetanus kiapuil CTRLA<cTpeaku™> ycTaHOBUTH TpeOyeMblii MaciiTao.
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Mpynna 'S ‘NMpnbopsbl’
B sty rpynny BxoasT cneayroniue ['9:

» IonsyHok A4
» CrpesiouHBbIH IpUOOP “
I'3 ’llonsynox’
I'D Moa3yHok ucnonb3yeTcs s 3aJaHus /WM UHIUKAIUY 3HAYCHUS IPUBS3aHHOTO apryMeHTa,
a TaKKe JUIS WHIWKAIMK BBITIOJTHEHHUS 3aJaHHOTO YCIOBUS. [IpuMepHBI BHJ 3TOTO TpaduyecKoro

9JICMCHTA ITOKAa3aH Ha PUCYHKC!:

Atpubytel I'D IMoa3yHok koHpurypupyrorcs Ha Bkimaake (OcH. cBOWCTBAa) OKHAa CBOWMCTB
JAHHOTO TpauIecKOro JIEMEHTA.
Bxianka OcH. cBoiicTBa IIpeACTaBICHA HA PUCYHKE:
314 Slider

i

Property Walue
Hide at Stat  False
b onitored % alue 50
Controlled Y alue
Orientation Right
30 Effects
Slider

Background [

Frame

AT1pubyTel OTOOpaxkaemasi BeJIM4uHA U 3a1aBaeMasi BeJIMYUHA OTPEIICIAIOT GYyHKIIMOHATBHOE
HazHayeHue ['3.

YroOel I'D mHAMIMpOBaNl 3HAYEHHE MPHUBSI3AHHOTO apryMEHTa WJIM BBIIOJHEHHE HEKOTOPOro
YCIIOBHS, HYXKHO IWHAMH3HPOBATH €ro arpudyT OTodpaskaemasi BeJIMYHHA).

IIpu packpbiTun chucka B paszzene KOHQUrypupoBaHus arpubyra 3agaBaemasi BeJMYHHA
NOSBISICTCA HACTPOWKa BhIOOpa apryMeHTa, Ybe 3HAYCHHE IOJIBYHOK OyJeT 3agaBaTh Mpu paboTe B
peaIbHOM BPEMEHH.

Kon mocryma — xox jnoctyna st BO3MOKHOCTH yIpaBiieHUs 3ajaBaeMoil BenumuuHoi (0-255).
[IpaBa Ha nocTyn 3ajgaroTcs s MOJib30BaTeNs B BUAE Macku B paszaene docrynm / dopmbl kaHana
IHoan3oBarean. Ilpu koppensuuum Macku € KOAOM J0OCTyna (pe3yjpTaT MOOMTOBOIO JIOIMYECKOIO
YMHOXKEHUS OTJIMYEH OT HyJIs) JOCTYH K YIIPABJICHUIO Pa3pelleH, B IPOTUBHOM CIIydae — 3alpellieH.

Atpubyt IloJioKeHHe NOJI3YHKA 337aeT TOJIOKEHUE IIOJI3YHKAa OTHOCHTENBHO IIKANbl U
COOTBETCTBYIOIEE PACHOJIOKEHHUE IITPUXOB M yMcen Ha wmkane. Huke mokazaH onuH U TOT ke ['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¢dexTnl npu ycraHoBke arpudyty HMcmosb3oBath 3HaueHHs True nsetoBas
10JI0Ca U TOJI3YHOK MpUHUMAIOT 00beMHbIN BuA. Kpas moJiocbl MoryT ObITh 3a7aHbl Kak KBagpaTHble

wm Kpyrasie:
100 100
75 75
50 50
30 Effects
25 25
Use True
0 0 Band Edges Round

Jns otoOpaXkeHHsl MOJ3yHKA Ha IIKajle HaJlo ycTaHoBHTh aTpuOyTty McmoJib3oBaTh B pasjene

Monsynok 3nauenue True. ®opma nonsynka (KeBagpar =, TpeyroJbHuK -|, JomMuxk =), ero 1BeT u
pa3Mep (B MUKCENSIX) OMPEENIIOTCS COOTBETCTBYomuME atpudyrtamu. Juimna pucku (%) Ha Moyi3yHKe
3aJaeTcsl B MPOLIEHTAaX OTHOCUTEIBHO pa3Mepa MOJI3yHKa.

Slider
sze True
Type Square
Color
Size K]
Hairline Length [&] all]

Paznen IloJioca comepKuT cieayromue aTpuoyThl, OMPEAEIISIONINE TapaMeTPhl IIBETOBOM MOJIOCHI
IKaJbI:

Band
Uze True
Width 10
+|-High Scale Lirnit 100
£ High Lirnit a0
+|- High Alarm a0
+- High ‘W arming 7l
- Lo ‘W arhirg alll
+- Low Alarm 30
+- Lo Lirnit
+- Lo Scale Limit 1
Color [Hw!, L]

Colar [Ha, Hw, [Lw, L&)
Color [HL, HA] (LA LL)
Colar >HL, <LL I
Jlis oToOpa)keHHsl LIBETOBOM IOJIOCHI HIKalbl HYXXHO YCTaHOBUTH arpuOyty HcmoJb3oBaTh
3HauyeHue True (o ymonyanuio ycraHoBieHO). Huke mokasaHa 1mkasa ¢ BETOBOM MMoy1ocoil u 6e3 Hee:
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100 — 100
3 =73

a0 — a0
25 — 25

0 }'— 0

HInpuna 1BETOBOM MOJIOCHI 33/1a€TCS B TUKCEIISX.

[IBeToBass mojoca HWCMONB3YeTCS JUIsl IIBETOBOM  KOJUPOBKM HMHTEPBAJIOB  3HAYCHUH
oToOpaxaemoii/3aiaBaeMoil BenuuuHbl. [lo aHamormm c KaHalOM, WHTEpPBAibl OMNPEACNSIOTCA TpU
MTOMOIIY 3a1aHus 6 TPaHUII.

JI71s1 pa3IUyYHBIX UHTEPBAJIOB MOKHO 33]1aTh CBOM 1IBETA HA IOJIOCE.

Paznen llkagna comep XUt mapaMeTpsl pa3OUECHHS ¥ TIOMUCEN TITKAJIBI.

Marks
ze True
Width 1
Text Calar ]
= Level1
ze True
Partition 5
Length 12
MNumbers True
Font &ial,10,bold
Fractional g
- Level 2
+-Level 3

Atpubyts! lllupuHa (3TOT mapaMmeTp 3a1aeTcs B nukcensax) U LiBeT onpenenstoT COOTBETCTBEHHO
MIMPUHY ¥ [BET IITPUXOB M TEKCTa MOJMHUCEH BCeX ypoBHeW pasOueHus mkanbl. ATpuOyt Illmpuna
OIpeAessieT OJHOBPEMEHHO TOJIIUHY KOHTYpa [IBETOBOM MOJIOCHI IIKAJIBI.

Jlig mikanel MOTYT OBITH 337aHbl 3 ypOBHS pa3z0oueHus. [ Kakaoro ypoBHsl (IPUHAAIEKHOCTh K
YPOBHIO YKa3bIBaeT YHCJIO B HAUMEHOBAHUM pa3/ieia) MOTYT ObITh 3aJJaHbl CIIeIyIOIUe TapaMeTphl:

» Mcnoab30BaTh — pu yCTaHOBKE ATOMY arpuOyTy 3HadueHus: True pa3dueHue JaHHOTO YPOBHS
UCTIOJIb3YETCsI, COOTBETCTBYIOIIUE IITPUXU OTOOPaKAOTCS Ha ILIKAJIe.

» Hncsio gesieHMid — 4MCio ASJCHUN JAaHHOTO YPOBHSL.

» JlIMHA IITpUXa — JUIMHA IITPUXA JAHHOTO YPOBHS (B MUKCEIIAX).

» Iloka3aTh 3HaYeHWsl — IMPH YCTAaHOBKE ATOMYy arpuOyTy 3HadeHuss True oTtoOpaxkaroTcs
YHCIIEHHBIE 3HAYEHMsI, COOTBETCTBYIOIIME IITPUXAM JaHHOTO YPOBHS.

» lpudT — mpudT, HCoIb3yeMblit U1 0TOOpayKEHHST YNCICHHBIX 3HAaYeHUH TaHHOTO YPOBHSI.

» JlecATHYHBIC 3HAKH — KOJIMYECTBO ACCATUYHBIX 3HAKOB B YHCJICHHBIX 3HAYEHUSIX AAHHOTO
YPOBHSI.

Ecnu atpubyty Mcnmoab3oBaTh npucBoeHo 3HaueHue False, octanbhble aTpuOyThl A7 3TOrO
pazOueHnst UTHOPUPYIOTCA.

[Ipu KOHPUTYpUPOBAHUHU FTUX aTPUOYTOB HY’KHO YUUTHIBATh IPHOPUTET YPOBHEH pa3OueHHUs:

» AtpuOyTt Yncso genenmii N 3a71aeT 4ncio JeI€HUN, Ha KOTOpoe pa3douBaeTcs Kaxa0e JejieHne
omwkaiiiero 6osnee Beicokoro ypoBHs (N-1 unu N-2) npu ero ucnons3oBanuu. Eciu Hu oauH U3 6onee
BBICOKMX YPOBHEH pa3OueHus He Ucronb3yeTcs, arpuOyT Yuesao aeaenuii N 3a1aet 4ucio JelIeHui, Ha
KOTOpO€ pa30MBaETCs BECh JMAIA30H LIKAJIbI.

I'3 ’Cmpenounwiit npuoop’

I'D Crpesounblii mpudop mpeaHasHaueH Ui OTOOpaKeHHMs TEKYLIero 3Ha4YeHHs KaHala.
[{BeToBas momoca atoro I'D oToOpaskaeT UHTEpPBaJIbI 3HAYCHUH KaHaja.

Hwxe nokaszansl Bkiagka OcH. CBolicTBa U BUJ CTPEIOYHOTO Nproopa:
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{7} Pointer gage

—
et

Property Walle

Hide at Stat Falze

tonitored % alue 50

Orientation Center

Scale Angle 135 Temnepatypa

Caption
Band

40.00 60.00

Marks

Arrom 20.00 rIi'L.-'J. 80.00
Unit

Current ¥ alue S0.00

Backaground L ]

Frame

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 3HaueHusIMuU atprodyTa Iloso:kenue (cineBa Hampaso): Ilo menTpy, CnpaBa, CieBa.

Temnepatypa Temnepatypa Temnepatypa
40 60 go 100 0 20
60 o ny 40

20 \Kpa,u, 80 40 pag Fpa)u/ 60
35.0 ’ 20 ‘ 35.0 350 ' 80

0 100 0 100

Yroa pasBopoTa 1IKaibl MOKET IPUHUMATh 3Ha4eHus oT 45 1o 135 rpanycos:
Temnepatypa Temnepatypa

40 60 40 60

20 a0
0 100
’\ ~ 20 \KP an 80
MMoan ’
350

35.0 0 100

Pazgen 3arosioBok comepXuT atpuOyTHl IJisi CTaHAAPTHBIE HACTPOMKH TEKCTa 3arojioBKa, €ro
1BeTa u mpudra.

LCaption
Text Temneparypa
Calar ]
Fant Anial 10

Paznenst Mosoca u lkana umerot atpulyThl, aHamorudHbie arpudytam ['D [oa3yHok.
B paznene Ykaszaresib MOXKHO YCTaHOBUTBH IIapaMeTphbl CTpENkH, Takue kak Toumuua, IBer u
LBer ocHoBaHus. ToJuHA CTpENKH 3a1a€TCS B TUKCETAX.
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Arrow

“wfidth 1

Calar ]

Root Caolar
Hacrpoiiku paznena EAMHULBI ONIpEENsIOT TapaMeTphl BBIBOAUMON €IMHULIBI U3MEPEHUS.
Unit

Text usD

Calor ]

Fort Arial 10

[Ipn momonm paznena MHAMKATOP MOKHO pacCIONIOKUTh Ha ['D MHIMKATOP TEKYILEro 3HaYCHUSI.
s Hero moxkHO yctaHoBuTh cBoicTBa LiBer, Ilpudr, JecaTuyHbIe 3HAKH.
Current ¥ alue

Jze True
Color ]
Fant Arial 10

Fractional 3

Paznensr @on u Pamka ¢ mOMOIIBIO CTaHAAPTHBIX MHCTPYMEHTOB ITO3BOJISIIOT PEIAKTUPOBATH
BHeEIIHUN BUI [ 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 CnpaBka — 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. Crpykrypa u coctaB cucteMbl TRACE MODE 6.
2. Ocnogusbie nonstus cuctembl TRACE MODE 6.
3. TI'padwuueckue rmementsl cuctembl TRACE MODE 6.
4. Tlopsinok paboThI C pa3nuuHbIMU penakTopamu, Bxoasmumu B coctaB TRACE MODE 6



MUWHHCTEPCTBO HAVKH U BBICILIET'O OBPA3OBAHNS POCCUICKON ®EJEPALINU
denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE

00pa30BaTe/IbHOC yIPEHKACHUE BBICLIECTO 00pa3soBaHHsL
«CEBEPO-KABKA3CKUU ®EJEPAJIbHbI YHUBEPCUTET»

METOJUYECKHE YKA3AHUSA
K CaMOCTOSITEJIBHON pabOTe CTYIE€HTOB IO TUCLUIIIINHE

«IHTErpUpOBaHHbBIE CUCTEMBI IIPOCKTUPOBAHUS U YIIPABICHUS
Hanpagsnenue noarotosku 15.03.04 ABromaTn3aius TEXHOJIOTMYECKUX MPOLECCOB U IPOU3BOJICTB

Hanpasnennocts (npoduis) "UHpopManmoHHO-yIPaBIsSIONIAE CHCTEMBI"

HeBunnomeicck, 2023



COJAEP XAHME

1 [ToaroroBka K J1abOpaTOPHBIM 3AHITHSIM
2 IloaroToBKa K MpakTUUYECKUM 3aHATUSIM

3 CaMocrosiTenbHOE n3yueHne Tembl. KoHcnekT



Bsenenue

MeTtoaudeckue YKa3aHud IMPEAHA3HAUCHBI U1 CTYACHTOB HAIIPaBJICHUA HanpaBneHI/Ie HOArOTOB-

ku 15.03.04 ABTOMaTu3alusa TEXHOJIOTUYECKUX MTPOLIECCOB U MMPOU3BOJICTB

Hanpasnennocts (mpo¢uip) "ABTOMaTH3alMsg TEXHOJOIMUYECKUX MPOLIECCOB U MPOU3BOJICTB".
OHM conepkaT pEeKOMEHJAllMK 110 OpPraHM3alMU CaMOCTOATENBHBIX pabOT CTyAEHTa Ha IpaBlICHUS

15.03.04 ABToMaTH3aLMs TEXHOJIOTMUECKUX MPOIIECCOB U MPOU3BOJICTB.

Mertoandeckue ykazaHus pa3paboTaHnbl B cooTBeTcTBUU ¢ TpeboaHusamu @I'OC BO B yactu co-
JIep>KaHMs ¥ YPOBHS MOATOTOBKHU BBIITYCKHUKOB HanpasieHus 15.03.04 ABpromaruszanusi TEXHOJIOTUYE-
CKHUX IIPOLIECCOB U MTPOU3BOJICTB.

B pe3yjbTaTe AOJI’KHA OBITh OCBOCHBI KOMIICTCHIIUA

Kon, popmynupoBka KOMIIE- Kon, popmynmupoBka HHAUKATOPA ITnanupyemMsble pe3ynbTaThl
TEHLUU 00yUYeHHS 10 AUCIUILIHHE (MOJTY-
JI0), XapaKTePU3YIOIIIE ITaIlbI
(hOopMHPOBaHHS KOMITCTCHITUHA,
WHJIUKaTOPOB

IIK-2. Cnocoben yuactBo- | UJI-1 TIK-2 PaccuuteiBaer u mpoek- | [Ipoexktupyer cucremy aBToMa-
BaTh B paboTax MO pacyeTy | TUPYeT CPEACTBAa M CHUCTEMBbI aBTOMa- | TU3AllMU B COOTBETCTBUH C TEX-
1 MPOEKTUPOBAHUIO CPEJICTB | TU3ALIUA B COOTBETCTBUU C TEXHWYE- | HUYECKH 3aJaHUEM C HCIOJIb-
U CHUCTEM aBTOMATHU3AlLIMU C | CKHUM 3aJaHHUCM. 3oBanueM SCADA-cucrem
HCIIOJIb30BAaHUEM COBPEMEH-
HBIX HH(POPMAITMOHHBIX TEX-
HOJIOTH, METOJI0B u
CpEJICTB MPOCKTUPOBAHMSI.

CocraButenb KaH[. TexH. HayK O.E. Tuxonos

OTBeTCTBEHHBIN PENAKTOD KaHa. TexH. Hayk J[.B. boiaeipes



1 IloxroToBka K 1a00paTOPHBIM 3aHATUSIM

Jiis Toro utoObl 1a00paTOPHBIC 3aHATUS MPUHOCUIN MaKCHUMAaIbHYIO IMOJIb3Y, HEOOXO-
JTMMO TIOMHHTb, U4TO YIIPOKHEHUE W PEIICHUE 33719 MPOBOJIATCS M0 PACCMOTPEHHOMY Ha JICKITH -
SIX MaTepUaly U CBSI3aHbI, KaK MPABUIIO, C ICTATHHBIM Pa300pOM OTJEIBHBIX BOIPOCOB JICKIIMOH -
HOro Kypca. Cremyer Moa4epKHYTh, YTO TOJBKO TOCIIEC YCBOCHHS JICKIIMOHHOTO MaTephalia C
OTIpeIeIEHHON TOYKH 3peHHS (2 UMEHHO C TOM, C KOTOPOW OH M3JIaraeTcs Ha JICKIHIX) OH Oyaer
3aKPCIUIATECA CTYACHTOM Ha J'Ia60paTOpHBIX 3aHATHUAX KaK B PE3YJIbTATC O6CY)KJIGHI/I$[ 1 aHaJIn3a
JIEKIIMOHHOTO MaTepuana, Tak M ¢ MOMOIILI0 PEIICHUs TPOOIEMHBIX CUTYyaluid, 3a1a4d. [Ipu aTux
YCIOBUAX CTYACHT HE TOJBKO XOPOIIO YCBOUT MATCpuall, HO MU HAYYUTCA MPUMCHATH €TI0 Ha
MIPAKTHUKE, a TAKXKE MOJYIUT JOTIOTHUTEIBHBIA CTUMYI (M 3TO OYSHb BaXKHO) JIJISl aKTUBHOM MPO -
PabOTKH JICKITHH.

[Ipu camMOCTOSTETFHOM pEIICHUH 337a4 HYKHO OOOCHOBBIBATH KaXKIBIA dTall PELICHUS,
HCXO0JI U3 TEOPETUYECKUX MOJ0KEHUM Kypca. Ecinu cTyJeHT BUAUT HECKOIBKO MyTEH PEIICHUs
npoOsieMbl (3aa4n), TO HY»KHO CPaBHHUTh UX U BBIOpaTh camblii pannoHanbHBIA. [lone3no 1o
Hayajia BBIUMCICHUN COCTaBUTh KPATKUM TUTaH pelieHus mpobsieMbl (3amaun). Pemenune mpo-
ONEeMHBIX 3a/la4 WM TMPUMEPOB CIEAyeT H3Naratb MOAPOOHO, BBIYUCICHHUS pacrojiarath B
CTpOIroM Hopsake, OTACIIAA BCIIOMOTaTCIbHBIC BBIYHUCICHHUA OT OCHOBHBIX. Pemenns npu HEOO-
XOJIUMOCTH HY>KHO COTIPOBOXKJIATh KOMMEHTAPHIMH, CXEMaMH, YepTeKaMH U PUCYHKAMHU.

Crnenyet MOMHUTB, YTO PEIICHUE KaXI0W YICOHON 3a/1aui JOJDKHO JTOBOJAUTHCS IO OKOH-
9aTeIbHOTO JIOTUYECKOTO OTBETa, KOTOPOro TPEOyeT YCIOBHE, U MO BO3MOKHOCTH C BBIBOAOM.
[TosrydeHHBIN OTBET CIEAYET MPOBEPHUTH CIIOCO0AMH, BBHITCKAIOIIMMHE M3 CYIIECTBA JTaHHOW 3a/1a-
gn. [Tone3Ho Takxke (€CiIM BO3MOXKHO) peliaTh HECKOJIBKUMHU CIIOCOOaMU U CPABHUTH TMOTyYEH-
HbIE pe3ysbTaThl. Perenne 3a1a4 TaHHOTO TUIIA HYXKHO MPOJOJIKATh /10 MPUOOPETEHUs TBEPABIX
HABBIKOB B MIX PEIICHUH.

2 TloaroToBKa K MPaKTUYECKUM 3aHATUAM

[ToAroToBKy K KaXJa0My MPaKTUYECKOMY 3aHSTHIO CTYJEHT JOJIKEH HauyaTh C O3HAKOM-
JICHUS C METOJMYECKMMHU yKa3aHUSMH, KOTOpPBIE BKIIOYAIOT coJiepaHue paboTel. TmiaTeabHoe
MPOJYMbIBAaHUE M HM3yUYEHUE BOMPOCOB OCHOBBIBAETCS HAa MPOpadOTKe TEKYIIEro maTepuana
JIEKIMH, a 3aTeM M3Y4YEeHHUs 005S3aTeIbHOW U JIOTOJIHUTEIBHOM JINTepaTyphbl, pEKOMEH/I0BaHHYIO
K JaHHOH Teme. Ha ocHOBe MHAMBHIyalIbHBIX MPEANOYTEHUN CTYAEHTY HEOOXOIUMO CaMOCTOS -
TEJILHO BBIOpATh TeMy JOKJIAJa 10 MpobsieMe U 10 BO3MOXKHOCTH MOJATOTOBUTH IO HEMY IIPE3EH -
TalHIo.

Ecin mporpamMmoii TUCHUIUIMHBI IPETYCMOTPEHO BBINOJHEHHE NPAKTHUUYECKOTO 3aja-
HUS, TO €ro HEeOOXOJIMMO BBIMIOJHUTh C YYETOM TMPEAJIOKEHHOM 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
TaKOM paboThI TOJKEH MPOSBUTHCS B CIIOCOOHOCTHU CTYAECHTA CBOOOJHO OTBETUTH HA TEOpETHYE-
CKHeE BOIPOCHI CEMUHAPA, €ro BBICTYIUICHUH U YYaCTUU B KOJUIEKTUBHOM OOCYKJI€HHUH BOIIPOCOB
M3y4aeMOi TeMbl, IPABUIHHOM BBITIOJTHEHUH NMPAKTHYECKUX 33JJaHUN U KOHTPOJIBHBIX paloT.

B 3aBucHMOCTH OT cojep’kaHusi M KOJMYECTBA OTBEJACHHOTO BPEMEHU Ha H3yueHUE
KaKIOW TEMBI IPAKTUUECKOE 3aHATUE MOXKET COCTOATDH U3 YETHIPEX-TISITH YaCTEH:

1. O6cyxkaeHne TEOPETHUECKUX BOPOCOB, ONpPeAeIEHHBIX MPOrpaMMON JUCIUILITUHBI.

2. Jlokna 1/ WK BBICTYIUICHHE C MPE3EHTALMSAMU 110 BHIOpAaHHOH mpolbiieme.

3. O6cyxeHre BbICTYIUIEHUH MO TeMe — TUCKYCCHSL.

4. BpInoJHEHHE MPAKTUYECKOTO 3aJlaHHsl C MOCIEIYIOIUM pPa300poM MOTYYEHHBIX
Pe3yJIbTaTOB WU O0CYXKIEHHE MPAKTUUYECKOT0 3a/IaHusl.

5. IlogBeneHue UTOroB 3aHATHS.

[lepBas 4WacTb — OOCYXJIECHHE TEOPETUUECKUX BOIMPOCOB — TIPOBOJUTCS B BHJIC
¢bpoHTaIBHON Oecesbl co BCEW IpymIoil U BKIIOYaeT BEIOOPOUYHYIO MPOBEPKY MperojiaBaTeiem
TEOPETHUYECKUX 3HAHUM CTyNEHTOB. [IpuMepHas MpoaoKUTENRHOCT, — 10 15 MuHyT. BrOpas



4acTb — BBICTYIIJIEHHE CTYJEHTOB C JOKJIaJJaMH, KOTOPBIE JIOJIKHBI COITPOBOXKAATHCS MPE3EHTa-
LUSMU C LEeJIbI0 YCUJICHUS! HArJSAHOCTH BOCIIPUSTHS, MO OJTHOMY U3 BOIIPOCOB MPAKTUYECKOTO
3aHsATHs. O0s3aTeIbHBIN 2JIEMEHT JI0KJIaja — MPEICTaBICHUE U aHAJIN3 CTATUCTHYECKUX JaHHBIX,
000CHOBaHUE COLIMAIBHBIX MOCIEICTBUH JIF000T0 IKOHOMUYECKOTO (PaKTa, IBIEHUS WK MPOLEC-
ca. [Ipumepnas npopomxutenbHocTs — 20-25 munyT. Ilocne noknanoB cieayeTr ux oocyxnie-
HUE — JUCKyccus. B Xozme 3Toro srama NmpakTHYECKOrO 3aHSATUS MOTYT OBITh 3aJjaHbl YTOY-
HSIOLME BOMPOCH! K JokiaguukaM. [IpumepHas mponomkurenbHocTs — 10 15-20 munyT. Ecnu
MIPOrpaMMOil MPEeayCMOTPEHO BBHIMOJIHEHWE MPAKTUYECKOTO 3a/JaHus B paMKaX KOHKPETHOM
TEMBI, TO TIPENOJABATEIAMH ONPEAEIAETCS €r0 COAEP)KaHNUE U JAETCs BPEMs HA €ro BBINOJIHE-
HUE, a 3aMeT UJIeT OO0CyKJeHHe pe3ynbTaToB. [loaBeeHreM UTOTOB 3aKaHUMBAETCS MpaKTHUe-
CKO€ 3aHSATHE.

B npouiecce moAroToBKM K MPaKTUYECKUM 3aHATHUSAM, CTYJEHTaM HEOOX0IUMO O0paTUTh
0co00e BHUMaHHE Ha CaMOCTOSITEIbHOE M3yUYE€HUE PEKOMEH/I0BaHHOH yueOHO-MeTOIMUecKoi (a
TaK)kKe Hay4yHOUM M momysipHOi) nuteparypbl. CamocTosiTenbHas padora ¢ yueOHUKaMu, ydeo-
HBIMU NTOCOOUSIMU, HAyYHOU, CIPAaBOYHON U MOIYJIAPHOM JIUTEpaTypOi, MaTepHaIaMy MepHoIn-
4yecKuX u3gaHuil u MHTepHeTa, CTaTUCTUYECKUMU JaHHBIMU sBJIsieTCsl Hanbosee 3(pPeKTUBHBIM
METOJIOM TOJIy4E€HHsl 3HAHUH, MO3BOJSET 3HAUUTENIBHO aKTUBU3HUPOBATH IPOLIECC OBJIAACHUS
nHpopmarmei, crmocodcTByeT 0oJiee rITy00OKOMY YCBOCHHIO M3y4aeMOTo MaTtepuaia, GopMHUpyeT
y CTYAECHTOB CBO€ OTHOIIEHHWE K KOHKpeTHOH mpobieme. bonee riyOOKOMy pacKpbITHIO
BOIIPOCOB CHOCOOCTBYET 3HAKOMCTBO C JOMOJHUTEIBHOW JIUTEPaTypoil, pEeKOMEHIOBAHHOM
IIpenoAaBaTeseM M0 KaKJOW TEME CEMMHAPCKOTO WJIM IPAKTUUYECKOIO 3aHATHUS, YTO MO3BOJSAET
CTYJEHTaM MPOSIBUTH CBOIO MHIUBUAYaJIbHOCTh B paMKaX BBICTYIUJICHHSI Ha JAHHBIX 3aHATHSX,
BBISIBUTH IIMPOKUI CIIEKTP MHEHUH 110 H3ydyaeMoii mpobieme.

3 CamocTosTenbHOE n3ydeHne TeMbl. KoHCIeKT

KoHncrniekT — Hanbonee coBepiiieHHas U HanOosiee cioxkHas (hopma 3anucu. CIoBO «KOH-
CIEKT» MPOMCXOAMUT OT JIATMHCKOTO «conspectusy», YTo O3HayaeT «0030p, H3JI0KeHHe». B mpa-
BUJILHO COCTAaBJICHHOM KOHCIEKTE OOBIYHO BBIJIEJIEHO CAMOE OCHOBHOE B M3y4aeMOM TEKCTE, CO-
CPeAOTOYEHO BHUMAaHHE Ha HauboJjee CYIIECTBEHHOM, B KPAaTKUX M YETKUX (POpMyIHUpOBKax
000011IeHbI BaXKHBIE TEOPETHUECKUE MOJIOKEHHUS.

Koncnekt npencraBnsieT co60i OTHOCUTENBHO MOJIPOOHOE, MOCIEI0BATEIbHOE U3JI0XKE-
HUE co/iep)KaHus npounTaHHoro. Ha mepBbIx nmopax enaecooOpa3Ho B 3amHCsIX OJMKe epiKaTh-
sl TEKCTy, Mpuberas 3a4acTylo K IpSMOMY LIUTHUPOBAHUIO aBTopa. B manmpHeiineM, o mMepe BbI-
pabOTKN HAaBBIKOB KOHCIIEKTHPOBAHMUsI, 3alMCH OyayT HOCUTH Oojiee CBOOOIHBIN M CHKAThIM Xa-
paxTep.

KoHcnekT kHuru oObIYHO BeleTcsl B TeTpaau. B camMoM Haudase KOHCIIEKTa yKa3bIBaeTCs
(damunus aBTOpa, MOJIHOE HAa3BaHWE MPOM3BEACHUS, U31aTENbCTBO, TOA U MecTO u3aaHus. Ilpu
LIUTUPOBAHUM 00s3aTeNbHAs CChUIKA Ha cTpaHMIly KHMTrU. Eciu nuraTa B3siTa U3 cOOpaHUs cO-
YMHEHUH, TO HEOOXOJIUMO yKa3aTh COOTBETCTBYMOIMI ToM. CrexyeT MOMHHUTb, YTO YeTKas
CCBIJIKA HAa UCTOYHHUK — HETIPEMEHHOE MPaBIWJIO KOHCIEKTUpoBaHus. Eciin KoHCTIeKTupyeTcs cTa-
ThSl, TO YKa3bIBaeTCs, IJI€ U KOT/1a OHAa OblIa HareyaTaHa.

KoHcnekT noapasnensiercss Ha 4acTH B COOTBETCBTUU C 3apaHee MPOyMaHHBIM IJIAHOM.
[TyHKTHI IU1aHA 3aMMCHIBAIOTCS B TEKCTE MJIM HA IMOJIAX KOHCHEKTa. [IucaTh ero pekoMeHmyeTcs
YeTKO U pa300punBO, TaK KaKk HeOpexKHasl 3aIiCh C TEYEHHUEM BPEMEHU CTAHOBUTHCS MAJIOMOHST-
HOM 11151 ee aBTopa. CyIecTByeT MPaBUiIo: KOHCIIEKT, COCTABICHHBIN JIs ce0st, JOIKeH OBbITh MO
BO3MO>KHOCTH HAIlMCaH TakK, YTOOBI €T0 JIETKO MPOYMUTAT U KTO-THO0 JIPYTOM.

@opMbI KOHCIIEKTa MOTYT OBITh Pa3HBIMH M 3aBUCAT OT €ro IeJIeBOTO0 Ha3HAYCHUS
(u3yueHne MaTepuaia B LIEJIOM WU MO ONpPEAETICHHBIM YIJIOM 3pEHHs], IOJrOTOBKA K JOKIIALIY,
BBICTYIIJICHUIO Ha 3aHATUM U T.J.), a TAKKE OT XapakTepa npousBeneHust (MoHorpadus, craThs,
JOKYMEHT U T.1.). Eciii peub uaet npocto 00 U310KEHUU cofiepaHusl paboThl, TEKCT KOHCIEK-
Ta MOXeET OBITh CIUIOIIHBIM, C BBIAEICHUEM 0CO00 BaKHBIX MOJOKEHUH MOAUYEPKUBAHUEM WU
Pa3IMIHBIMH 3HAYKAMH.



B ciyuae, korna He orpaHMYHMBAIOTCA MEPETOKEHUEM COACpIKaHus, a (GUKCUPYIOT B KOH-
CIIEKTE U CBOU COOCTBEHHBIE CYXICHUA IO JaHHOMY BOIIPOCY HJIKM AOIOJHAKOT KOHCIIEKT COOT-
BETCTBYIOIIMMH MaTepHajlaMd UX JPYI'MX HUCTOYHHUKOB, CIEAYET OTBOAUTH MECTO JJISi TaKOro
ponia 3amuceil. PekoMeHyeTcs pa3ieuTh CTpaHUIIbl TETPAIH MOI0JIaM M0 BEPTUKAIU U B JIEBOI
4acTH BECTU KOHCIEKT ITPOU3BENIECHNUS, a B IPABOM CBOM JOINIOJIHUTENBHBIE 3aIIMCH, COBMEIIAs UX
0 CO/IEPIKAHHUIO.

KoncnektupoBanue B 6osbliieil Mepe, YeM Apyrue BUIbI 3amuceil, MoOMOraeT BbIpabaThl-
BaTbh HABBIKH IPABUJIBHOTO HU3JIOKCHUSA B MMACHEMEHHOMN (bopMe BAXXHBIC TCOPCTUYCCKUX W IIpaK-
TUYECKUX BOIPOCOB, YMEHHE YETKO UX (POPMYJIMPOBATh U SICHO U3J1araTb CBOMMH CIIOBAMHU.

Takum o0Opa3oM, cocTaBieHHE KOHCIIEKTa TpeOyeT BIyMUYUBOM pabOThl, 3aTpaThl BpeMe-
HU U TpyJAa. 3aTo BO BpeMs KOHCIEKTHPOBAHUS NMPHOOPETAIOTCS 3HAHUS, CO3/1aeTcsl (POH 3aIu-
ceil.

KoHcnekT MoXkeT ObITh TEKCTyaJIbHBIM WIIM TEeMaTHYeCKUM. B TeKcTyaqbHOM KOHCHEKTe
COXpPAaHAETCS JOTMKa U CTPYKTYpa U3y4aeMOro IPOU3BEACHMs, a 3alIUCh BEAETCA B COOTBETCTBUU
C PacIoOJIOKEHUEM MaTepuasia B KHUTE. 3a OCHOBY TEMaTHUYECKOIO KOHCIEKTa Oepercs He IJIaH
MIPOM3BEICHNUS, & COJICPKAHNE KAKOW-TNOO0 TEeMBbI UITH TPOOJIEMBI.

TexkcTyanbHbI KOHCIEKT JKEJIATEIbHO HAUMHATB II0CJIE TOT0, KaK BCSA KHUra IPOYUTaHA U
MpOJyMaHa, HO 3TO, K COXKaJ€HHIO, HE BCErJa BO3MOXXHO. B mepByio ouepens HE0OXOIUMO
COCTaBUTh IUIaH MPOU3BEICHUS MNCBMEHHO MM MBICIEHHO, IIOCKOJIBKY B COOTBETCTBUU C ATHM
IUTAHOM CTPOUTCS AanbHelmas padora. KoHCHekT BKItoUaeT B ceOsl TE3UCHI, KOTOPBIE COCTaB-
JAI0T €ro ocHoBY. Ho, B OTiIMUME OT TE€3MCOB, KOHCIEKT COAECPKUT KPATKYIO 3alIUCh HE TOJBKO
BBIBOOB, HO 1 JOKa3aTCJIbCTB, BIIJIOTH 10 q)aKTI/I‘—IeCKOFO Marcpurajia. HNuaue roBOpA, KOHCIICKT —
3TO PACIUMPEHHBIE TE3MCHI, ONOJIHEHHBIE PACCYKICHUSIMH U JOKA3aTEIbCTBAMHU, MBICISMHU U
CO00paXEeHUSIMU COCTABUTENS 3aIHCH.

Kak nmpaBuiio, KOHCIIEKT BKJIIOYAeT B ce0s U BBIMHMCKU, HO B HETO MOTYT BOHTH OTHEIb-
HbIE MECTa, IUTHUPYEMbIE TOCIOBHO, a Takke (haKTbl, IpUMepbl, HUGPHI, TAOTUIBI U CXEMBI, B3S-
Thle U3 KHUTU. ClieyeT MOMHHUTb, YTO paboTa HaJl KOHCHEKTOM TOJBKO Torjaa OyneT TBopue-
CKOH, KOI'/Ia OHa HE OrpaHWYEHA TEKCTOM HM3Yy4aeMOro NpousBeneHusd. HyKHO HOMONHATh KOH-
CIIEKT IaHHBIMM U3 IPYTUMH UCTOUYHUKOB.

B xoHcniekTe H€O6XOHI/IMO BBIACIATH OTACIIBHBIC MECTAa TEKCTA B 3aBUCUMOCTH OT UX 3HA-
YUMOCTU. MOXHO TOJIB30BAThCSA PA3IMYHBIMHM CIIOCOOAMU: MOTYCPKUBAHUSIMH, BOIPOCHUTEINb-
HbIMHW W BOCKIMLATCIBHBIMU 3HAKaMH, PCIUIMKAMH, KPATKHUMH OICHKaMM, IHCAaTbhb Ha IIOJIAX
CBOMX KOHCIIEKTOB CJIOBA: «BaXXHO», OUEHb BAXKHO», BEPHO», «XaPAKTEPHOM.

B KOHCHEKT MOTyT moMenaTbes JuarpaMmbl, CXeMbl, TaOJIUIIbI, KOTOPbIE MPUAATYT EMY
HarJIsJHOCTb.

CocTaBleHHI0O TEMaTHYECKOro KOHCMEKTa MpEeALIEeCTBYET TIIATeIbHOE H3ydeHue Bcell
JUTEpaTyphl, MOAOOpAaHHON Ui pPacKpbITHS AAaHHOW TeMbl. bpIBaeT, 4To Kakas-1Mbo Tema
paccMaTpruBaCTCA B HCCKOJIBKUX I'JIaBax WJIM B Pa3HbIX MCCTAaxX KHUTH. A B KOHCIIEKTe BeCh MaTe-
pHal, OTHOCSIIUICS K TeMe, Oy/IeT COCpe0TOUYEH B OJIHOM MecTe. B Miiane KoHCIeKTa peKOMEeH -
NyeTcsl JenaTh MOMETKH, K KaKUM HCTOYHHMKaM (BIUIOTh JO CTPAHUIIb) MPUAETCS OOpaTHTHCS
JUISL PACKPBITUSL BOIPOCOB. TeMaTH4eCKUit KOHCIIEKT COCTAaBIJIAETCS OOBIYHO JJISI TOTO, YTOOBI
rny6>1<e HN3YUYUTHh onpeneneHHmﬁ BOIIPOC, MOATOTOBUTHCA K JOKJIaAy, JCKIHUHU UIJIH BBICTYIIJICHHUIO
Ha CEMHHApPCKOM 3aHATUU. TakoW KOHCHEKT IO COJEp)KaHUIO NpHUOIIKaeTcs K pedepary,
JIOKJIaJTy 10 U30paHHOM TeMe, 0COOCHHO €CIIM BKIII0OUAeT M COOCTBEHHBIN BKJIAJ B U3yUEHUE MPO-
ONIEMBI.
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