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BeegeHue

CoBpemennas ACVYTII (aBromaTu3upoBaHHas cHUCTEMa  YNPABICHUS  TEXHOJOTMYECKUM
IPOLIECCOM) TPEACTaBIsIET COOOH MHOIOYPOBHEBYIO UEJIOBEKO-MAIIMHHYIO CUCTEMY YIPaBJICHHUS.
Coznanne ACY CHOXHBIMH TEXHOJIOTMUECKUMHU IPOLIECCAMU OCYIIECTBISETCS C HCIOJb30BaHUEM
aBTOMAaTHYECKUX HMH(OPMALMOHHBIX CUCTEM cOOpa JaHHBIX U BBIYMCIUTEIbHBIX KOMILJIEKCOB, KOTOpPbIE
IIOCTOSIHHO ~COBEpLIEHCTBYIOTCA [0 MEpPE HBOJIOIMM TEXHUYECKUX CPEACTB U I[POrpaMMHOIO
obecreyeHusl.

HenpepeiBHyto Bo BpeMeHu kaptuHy paszButug ACYTII MoxHO pasaenuTs Ha TpU ITama,
00YCJIOBJIEHHbIE MOSBICHHUEM KadeCTBEHHO HOBBIX HAyYHBIX HMJEH M TEXHUYECKUX CpelcTB. B xoze
HCTOPUU MEHSIETCS XapakTep OOBEKTOB M METOAOB YIPABIEHUS, CPEACTB aBTOMATH3aLUU M JIPYTHX
KOMIIOHEHTOB, COCTaBJISIOIINX COJIEPKaHHE COBPEMEHHOM CUCTEMBI yIIpaBJICHUS.

[lepBbIif 3TanoTpaXkaeT BHEApEHUE cucTeM aBromarndeckoro peryiupoBanus (CAP). O0bexTamu
YIpaBJIECHUS Ha 3TOM 3Tale SIBISAIOTCS OTAEIbHBIC MapaMeTpbl, YCTAHOBKH, arperarsl; pelleHue 3aaad
CTa0MIIN3alluH, TPOTPaMMHOTO YIPABJICHUS, CIEKECHUs mepexoauT oT denoBeka Kk CAP. Y uyemoseka
HOSIBJIAIIOTCS (DYHKLIMU pacueTa 3aJaHus U apaMeTpbl HACTPOHKHU PEryssiTOpOB.

Bropoii 3tan- aBromarusaius TEXHOJIOIMYECKHUX IpoleccoB. OObEKTOM YIIpaBIEHUsS CTAaHOBUTCS
paccpeloToueHHas B IPOCTPAHCTBE CUCTEMA; C MIOMOLIbI0 CUCTEM aBTOMaTHdeckoro ynpasieHus (CAY)
peanu3yroTcs Bce Oosiee CIOXKHBIE 3aKOHBI YIPABJICHHS, PEIIAIOTCS 3aJadyd  ONTHMAIBHOTO U
aJlalTUBHOIO YIIPABJIEHUS, IPOBOIUTCS UACHTU(DHUKALMSA 00bEKTa U COCTOSIHUNA CUCTEMBl. XapaKTepHOM
0COOEHHOCTBIO  ATOTO dJTama SBISAETCS BHEIPEHHWE CHCTEM TeJEMEXaHWKH B  yIpaBIICHHE
TEXHOJIOTHYECKUMH IporieccaMu. YenoBek Bce Oouiblile OTAANSAETC OT OOBEKTa YNpaBJICHUS, MEXKIY
OOBEKTOM M JHCIETYEPOM BBICTPAWBACTCA LEIBIH DA WU3MEPUTENBHBIX CHCTEM, HCIIOJHUTEIBHBIX
MEXaHU3MOB, CPEJICTB TEIIEMEXaHUKH, MHEMOCXEM U JIPYTHX cpeacTB oToOpaxenus nunpopmanuu (CON).

Tperuii sTan- aBTOMaTU3MPOBAHHBIE CUCTEMBl YINPABICHMUSI TEXHOJIOIMUECKHMU MPOLECCAMU -
XapaKTepU3yeTcss BHEJAPEHUEM B YIPaBJIEHUE TEXHOJOIMUECKUMH IIPOLIECCAMHM  BBIYMCIMTEIbHOM
TEeXHUKU. BHauane - mpuMeHeHne MUKPOIIPOIIECCOPOB, HCIIOIB30BAaHUE Ha OTACIBHBIX (ha3ax yIpaBIeHUS
BBIUUCIIUTENIBHBIX CHCTEM; 3aTe€M AaKTHUBHOE pPa3BUTHE 4YEJIOBEKO-MAIIMHHBIX CHUCTEM YIIPABICHMS,
WHKEHEPHOW ICUXOJOTHH, METOJIOB M MOJENIel HCCIeA0BaHUs ONepaluil ¥, HaKOHEI, JUCIETYEepPCKOoe
yIpaBJIeHUE Ha OCHOBE HCIOJb30BAHUS aBTOMATMUYECKMX MH(POPMALMOHHBIX CHCTEM cOopa JaHHBIX U
COBPEMEHHBIX BBIUMCIUTEIbHBIX KOMIUIEKCOB.

Ot »sTama K »Talmy MEHsUIMCh W (PYHKIMM 4YeJoBeKa (omeparopa/Jucrerdyepa), MPU3BAaHHOIO
o0ecneunTh perasaMeHTHOe (PyHKIIMOHMPOBAHUE TEXHOJIOTMYECKOT0 Ipouecca. Pacmupsercst Kkpyr 3aaad,
peliaeMbIX Ha YpOBHE YIPABJIEHUS; OrPAaHUYEHHBIH MNpPSAMONH HEOOXOIMMOCTBIO  YIPABICHUS
TEXHOJIOTHYECKUM IpoleccOM HaloOp 3adady TMOIOJIHAETCS KAaueCTBEHHO HOBBIMU 3ajjauaMu, paHee
MMEIOIIMMH BCTIOMOTaTeNbHbIN XapaKTep WINM OTHOCAIIMECS K IPYTOMY YPOBHIO YIPABJICHUS.

JlucrieTuep B MHOTOYPOBHEBOM aBTOMAaTHM3MPOBAHHOM CHCTEME YIIPAaBJICHUS TEXHOJIOTMYECKHMHU
nporeccaM MojdydaeT uHpopMmanuoo ¢ MoHUTOpa OBM MM ¢ 37IeKTpOHHOH cHCTEeMbl OTOOpa)kKeHUs
nH(pOpMaLlUM U BO3JEHCTBYET Ha OOBEKTHI, HAXOMAAILIUECS OT HEro Ha 3HAYUTEIbHOM PACcCTOSHUU C
MOMOIIBI0 TEJIEKOMMYHHUKAIIMOHHBIX CHUCTEM, KOHTPOJUIEPOB, HWHTEIEKTYaJIbHBIX HCHOIHUTEIbHBIX
MEXaHU3MOB.

OcHOBOM, HEOOXOIUMBIM yciaoBHEM 3(P(PEKTHBHON peann3aluu JUCIETYEPCKOro YIpaBiIeHUs,
MMEIOLIETO SIPKO BBIPRXKEHHBIN TUHAMHUYECKHM XapakTep, CTaHOBUTCA paboTa ¢ MHpoOpmanmen, T. e.
mporieccsl coopa, mepenadn, o0padoOTKU, OTOOpakeHus, npeAcTaBiaeHuss nHbpopmanuu. OT nucrneryepa
yke TpeOyeTcsi He TOJIbKO NMPpo(hecCHOHAIbHOE 3HAaHHE TEXHOJIOTMYECKOTO MPOIIecca, OCHOB yIpaBJIEHUS
UM, HO U OTIBIT paboThl B UH(POPMAIIMOHHBIX CHCTEMax, yMEHUE MPUHUMATh perieHue (B auanore ¢ 9BM)
B HEIUTAaTHBIX W AaBapuUHHBIX CUTyalUsX W MHOroe jpyroe. Jlucmerdep CTaHOBHUTCS TIJIaBHBIM
JEHCTBYIOIIMM JIUIIOM B YIIPaBJICHUU TEXHOJIOTMUECKUM MPOILECCOM.

['oBOpst 0 IUCHETYEPCKOM YIIPABICHUU, HEJIb3sI HE 3aTPOHYTh NMPOOJIEMY TEXHOJIOTHYECKOTO PUCKA.
TexHonornueckre Mpouecchl B SHEPreTHKe, HePTera3oBoil U psAae APYTUX OTpacieil MpOMBIIIIEHHOCTH
SBJISIIOTCSI IOTEHLMAIBHO OMIACHBIMU U NIPH BOSHUKHOBEHUHU aBapuil MPUBOJAT K YEIIOBEUECKUM JKEPTBaM,
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a Takke K 3HAUUTEIbHOMY MaTepHallbHOMY M 3Kojlorudeckomy ymiepOy. CtaTucTtuka TOBOPUT, YTO 3a
TPUALIATH JIET YUCJIO YYTCHHBIX aBapUil y/IBaWBaeTCs MPUMEPHO KaxAble AeCSTh JieT. B ocHOBe nr000#
aBapuHy 3a UCKIIFOUEHUEM CTUXUIHBIX OCACTBHI JIEXKUT OIIMOKA YETTOBEKa.

B pesynbrate ananmza OONBIIMHCTBA aBapuil M IMPOUCIIECTBHHA HAa BCEX BUAAX TPAHCIOPTA, B
MIPOMBIIIJICHHOCTH U JHEpPreTuke ObUIM MOJy4YeHbl MHTEepecHble naHHble. B 60 - x romax ommumbOka
YeJioBeKa Obljia IepBOHAYATIBLHON MPUYMHOM aBapuii uib B 20% ciay4aeB, Toraa Kak K KoHIy 80-X mois
"yenoBeueckoro (akropa" crana npudmkatecs kK 80 %.

OpHa U3 NPUYMH 3TOM TEHAECHLUUU - CTApbli TPAAMLMOHHBIM MOJAXOJA K MOCTPOEHHUIO CIIOKHBIX
CUCTEM YIpPAaBIIEHUS, T. €. OPUEHTAllMs HAa MPUMEHEHHE HOBEHIIMX TEXHUYECKUX M TEXHOJIOTHYECKUX
JIOCTIDKEHUM M HEIOOIeHKa HEOOXOIUMOCTH TOCTPOCHHUs 3((HEKTUBHOIO YEIOBEKO - MAIIUHHOTO
uHTepdeiica, OpuEHTUPOBAHHOTO HA YEJIOBEKa (IUCIETIEpa).

Takum oOpa3oM, TpeOoBaHHME NOBBIIICHUS HAJEKHOCTH CHCTEM TUCIIETYEPCKOTO YIPABICHUS
SBJIETCS OJIHOM M3 MPEANOCHUIOK TOSBIEHUS HOBOIO IMOAXO0JA MpU pPa3pabOTKE TaKUX CHUCTEM:
OpHEHTAIMs Ha OllepaTopa/Iucreryepa u ero 3a/1auu.

Konnenmuss SCADA (Supervisory Control And Data Acquisition - aucneTdepckoe ynpaBieHHE U
cOOp JMaHHBIX) MpPEIOIpeaesieHa BCEM XOJ0M Pa3BUTHs CHUCTEM YIPABICHUS M Pe3yjibTaTaMH HAy4YHO-
TexHuueckoro mporpecca. IIpumenenne SCADA-TeXHOJIOTUI TO3BOJISET JOCTUYH BBICOKOTO YPOBHS
aBTOMATH3allUM B PELICHUM 3aJad pa3pabOTKU CHUCTEM YIpaBiieHus, cOopa, oOpabdOTKH, Nepenaud,
XpaHeHus: U 0ToOpakeHus HHGOPMALIUK.

JIpy>KeCTBEHHOCTh uYesoBeKo-MammuHoro uarepdeiica (HMI/MMI), npenocrasisiemoro SCADA -
CUCTEMaMH, MOJIHOTA U HATJISAHOCTh MPEACTaBIsEMOM Ha 3KpaHe UH(pOpMaLUK, TOCTYITHOCTh "pbryaron”
yIpaBiieHUs, yJOOCTBO IOJIb30BaHMS IOJACKa3KaMHU W CIPAaBOYHOM CHCTEMOM M T. J. - IOBBIIIAET
3¢ (HEeKTUBHOCTh B3aUMOACHCTBUSI TUCHIETUYEpPA C CUCTEMOW U CBOJUT K HYJIO €r0 KPUTHYECKHE OMIHUOKU
MIPU YTIPABJICHUHU.

Cnenyer ormeTuth, uyTo KoHuenuus SCADA, oCHOBY KOTOpOH COCTaBisieT aBTOMaTU3UPOBAaHHAS
pa3paboTKa CHUCTEM YIPABICHHS, IMO3BOJIICT PEIIUTh €Ie s 3a4ad, JIOJroe BpeMs CUUTABIIUXCS
HEPa3peLUIMMbIMU: COKPATUTh CPOKH Pa3pabOTKH MPOEKTOB MO aBTOMATHU3AIMH U MpsMble (PUHAHCOBBIC
3aTpaThl Ha UX pa3paboTKy.

B Hnacrosimee Bpemst SCADA sBnsercss OCHOBHBIM M HaumOoJiee MEPCHEKTUBHBIM METOJ0M
aBTOMATHU3HPOBAHHOTO YIPABJIEHUS CIIOKHBIMHU IMHAMUYECKUMH CUCTEMaMHU (TIPOoLieccaMu).

YnpaBiieHne TEXHOJIOTHYECKUMU TIpolieccaMy Ha ocHOBe cucteM SCADA cTano ocyIecTBiIsThCS B
MepeoBbIX 3amagHbix crpaHax B 80-¢ romsl. O0nacTh MPUMEHEHUS! OXBATHIBAET CJIOKHBIE OOBEKTHI
JIEKTPO- M BOJIOCHAOKEHMs, XUMHUUYecKue, Hedrexumuyeckue U  HedrenepepadbaThIBaroIe
IIPOM3BO/ICTBA, JKEIE3HOJOPOKHBIN TPAHCIIOPT, TPAHCIIOPT HE(PTH U ra3a u Jip.

B Poccum aucnerdepckoe ynpaBiieHHE TEXHOJOTMYECKMMH IPOLECCAMU OINHPAJIOCh, TJIABHBIM
o0pa3oM, Ha ONBIT OINEpPaTHUBHO-AMCIETYEPCKOro nepcoHana. [loaToMy mepexon K yHpaBiIeHUIO Ha
ocHoBe SCADA-cucTem cran oCylecTBIAThCS HECKONIBKO no3aHee. K TpynHocTsam ocBoenus B Poccun
HOBOW MH(OPMAIMOHHONW TeXHOJOoruu, Kako saBistoTca SCADA-cucTemMbl, OTHOCUTCS KaK OTCYTCTBHE
AKCIUTYaTalMOHHOTO OMbITa, TaK U HeAOoCTaTok uH(opMmaruu o paznuiHbix SCADA-cucremax. B mupe
HAaCUMTHIBACTCSI HE OAMH JIECATOK KOMIAHWM, aKTHBHO 3aHUMAIOLIUXCA pa3pabOTKON M BHEIpPEHHEM
SCADA-cuctem. Kaxnas SCADA-cucrema - 310 "know-how" xommanuu v mo3ToMy JaHHBIE O TOM WM
MHOM cucTeMe HE CTOJIb OOIIMPHBI.

bonpuioe 3HaueHue npu BHEAPEHHH COBPEMEHHBIX CHCTEM AMCHETYEPCKOrO YIPABJICHHUS HMEET
pellIeHre CIeayoIMuX 3a1au:

— BbIOOpa SCADA-cuctemsl (Mcxons u3 TpeOOBaHUN M OCOOEHHOCTEH TEXHOJIOTHYECKOTO
mpoiiecca);
— KaJpoBOT0 COIIPOBOXKIEHUS.

Bri6op SCADA-cucteMbl NpeACTaBiIsSeT COO0OM JOCTaTOYHO TPYIHYIO 3a71ady, aHAIOTHYHYIO
NPUHATUIO PEHIEHUH B  YCIOBUAX MHOTOKPUTEPHAIBHOCTH, YCIOKHEHHYIO HEBO3MOMXHOCTHIO
KOJIMYECTBEHHOM OIEHKU psAJla KPUTEPUEB U3-3a HEAOCTATKa HHPOpPMAIUH.

[ToaroToBka CHEeNMATUCTOB MO pa3paboTKe U OKCIUTyaTalldd CHUCTEM YMpaBleHWs Ha Oasze
nporpaMMHoro obecrniedueHusi SCADA ocyiecTBisieTcs Ha CHEUAIM3HPOBAHHBIX KypcaX pazIudHbIX
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¢bupM, Kypcax MOBBIINIEHUS KBaTU(pUKauuu. B Hacrosiee BpeMs B ydeOHbIC IUIAHBI PsiJla TEXHUUECKUX
YHUBEPCUTETOB Hayalll BBOAWUTHCA AMCLHUIUIMHBI, cBsi3aHHble ¢ n3ydeHueM SCADA-cucreM. OnHako
cneuuanbHas jguteparypa no SCADA-cucteMaM OTCYTCTBYET; MMEIOTCS JIMIb OTAEIbHBIE CTaTbU U

PCKIIaMHBIC ITPOCIICKTEI.



JlabopaTopnasi pa6ota Nel Co3nanue npocreiinero npoexta B mporpamme TRACE MODE

Heab padoTsl — OCBOUTh METOAMKY CO3JaHUS CHCTEMbl MOHUTOPHHIA, COAEPIKAIIYIO OJHH
y3en APM c ucnonb3oBanreM Mexanuszma apronoctpoenusi kanaaoB TRACE MODE metonom «ot
111a0JI0HA SKpaHay.

Cozpnanue y3na APM

Paspabotka 00Oro  mpoekra aBTOMAaTH3allMM  BCErJa HAYMHACTCS C  3alycKa
WurerpupoBannoii cpenst paspadborku (UCP). [lins ee 3amycka HEOOXOIMMO BBIMOIHUTH KOMAHIY
TRACE MODE IDE 6 (base) u3 rpymmbl YCTaHOBKM HHCTPYMEHTAIBHOW CHUCTEMBI B MEHIO

IMporpammer WINDOWS wnmm aBoitaeiM menukoMm JIK Mblmm mo mKoOHKe E pabouero crona
Windows pucynok 11.

B Uure rpupoBaHHas cpeaa pa3pabotku TRACE MODE 6 ’ZH§|E|

Paiin [lpoekt Bua OkHo Cnpaeka

iRB-B @ A% %8

Hagurarop npoekTa

- X oo BB g RE & E >

Pucynoxk 11— MHTerpupoBanHas cpeqa pa3paboTku

IMoce 3amycka WCP B wMenio @aiin BeiOpate komaHny Hacrpoiiku HC...B
MOSIBUBIIEMCSI OKHE BBIOpaTh YPOBEHb CJIOKHOCTH U HACTPOUTHh KaK MOKa3aHO Ha pUCYyHKe 12, a
3areM BBIOpaTh OTJIaaKa ¥ HACTPOUTH Kak Ha pucyHke 13.



= Hactpoiku
uc
O6wue ‘ (& Mpocroi () KomnaekcHii
SRS ARG i1 O CraraaprHsiii (O Hacrpansaembiit
Bua
Coxpanurs ans MPB BuaumocTe cnoes
Wrvion Pecypck! Cuctema
Otnaaka

W a6n0HE) Nporpamv Weroyruku/ T premHuKkiI

Koneeprep uz TRACE MODE 5

a6 noHel skpaHos Tononorua
Wa6noHe! oTYeToB TexHonorusa
Watnone ceazuc 611 KUMus,

Easa kaHanoe Eutnuoreru
OTKpBIBaTE WAGA0H
CrpouTh KOAUPOBKY M0 TEXHOAOTWM

CozaaTe OGBEKT NPU KONMPOBAHWW U3 GUEAUOTEKM

Pepaktop aprymeHToB
EazoBeiii peaaktop
Pna

Penaktop SOL

Pepaktop nporpam

loToso ] [ OtmeHa ] [

|

MpumeHuTE ] {BHaquuﬂ M0 YMOoNYaHUIO

Pucynok 12 — Hactpoiiku UCP

@ Hactpoiku

ucC

Ofwue

YpoBeHb CAOKHOCTH

Bua

Coxpanute ana MPB

WrnuoH

OTnagka

Koneeprep us TRACE MODE 5

[nA oTAAAKK CABAYIOWWE TUMOB Y3N0E

|& RTM ‘- Console |& T-Factory ‘a T-Factory Console
= -5

UCNONL30ESTE.

(%) Mpodaiinep c NOAAEPIKKON rPaPUISCKUR 3KPAHOB

() Mpogaiinep Ge3 NOAAEPHKKM MPaPUIECKUR 3KPAHOB

PegakTop aprymeHTos
BazoBbii peaaktop
I
i’ena&‘rop SoL

Pegakrop nporpamm

l loToso l [ OTmeHa J [

MpumeruTe J (BHaqenuﬂ no gmonuanwoJ

Pucynok 13 — Hactpoiiku UCP

ITocne nposenenHpix HacTpoek MCP HaxkaTh kHONKy ['0TOBO.

T
C OOMOIIBI0 MKOHKH N
OTKPBIBIIIEMCSI HA SKpaHe TUAJIOTe pUcyHOK 14.

HHCprMeHTaHBHOﬁ IMaHENIM CO34aTh HOBBIM IMPOCKT, IpHU 3TOM B
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% Hoebik npoexkT @

MpocToi CraHaapTHelt  KomMnaekcHeIM

L Coznare j[ OTtmeHa ]

Pucynok 14 — Co3gaHue HOBOTO IPOEKTa

Bribepem IIpoctoii ctuns paspabotku. [locme Haxkartus neBoit kimaBumm Meimu (JIK) Ha
skpaHHOW kHomke Co3aaTh, B JIeBOM OKHe HaBuratopa mpoekTa IOSBUTCS IEPEBO IMPOEKTa ¢
co3nanHbiM y3moM APM RTM_1 pucynok 15. Otkpoem y3zen RTM_1 aBoitnbim menukom JIK, B
mpaBoM okHe HaBuraropa mpoekTa 0TOOpasHTCs COJCPKUMOE y3lia — mycTas rpymma Kanamel u oquH
KaHaJ kjacca Bwi3oB Okpan#l, mpenHasHaueHHBIA sl oToOpakeHus Ha y3ine APM rpaduueckoro

SKpaHa;
WX o0 RB 7 RE & B »
@) Pecypeel [E KaHanbi

= s
?} Didezena %C 3kpanfl:1
= md RTM_1
[E KaHane

B MeTounuku/ M puemHuku

[ rx]
- Q BunuoTeru_KomMnoHeHToE

Cucrema.RTM_1
Pucynoxk 15 — HaBuraTtop npoekra

Coznanue rpaduueckoro sKpaHa

JBoitubim memukom JIK Ha koMrionenTe Dkpan# 1 OTKPBITH OKHO TpauuecKOro peaaKkTopa.

COS)IaHI/Ie CTaTUYCCKOI'o TCKCTa
Pazmectum B 1eBOM BEPXHCM YIJIy OSKpaHa CTaTUYECKHUM TEKCT - HaJIIHCh
«3HaueHHe napameTpar. Ha mnanenu HHCTPYMCHTOB Fpa(l)I/I‘leCKOFO peaaKTopa BBIACIUTH HWKOHKY

ABEC
rpapuueckoro saementa (I'D) , Ha ToJie peJlakTopa YCTaHOBUTH MPSIMOYToiabHUK ['D, /i uero
pucyHok 16: 3aduxcupoBats JIK «Touky MpHBsI3KN»; pa3BepHYTH MPSMOYTOJILHUK JIBIKEHUEM Kypcopa
1 3apUKCUPOBaTh BEIOpaHHbIH ['3;



10

12 Jrpantl”

LTEKCT?

Pucynok 16 — Pa3menienue craTH4eckoro TekcTa

I[J'ISI nepexoga B PEKUM PEAAKTUPOBAHUA OJOJIEMCHTA BBIACIWTH HaA IIAHCIHM HWHCTPYMCHTOB

HUKOHKY & . JIBoitnbM memykoM JIK mo pasmenieHHOMy I'D OTKpBITH OKHO €ro CBOMCTB. B mpaBom
nosie cTpoku Teker HabpaTh «3HaueHHe mapaMeTpa» pucyHok 17.

Haeurarop npoekTa x [ Ixpantl®

ABGTekcT o
E 3 i & LTERCT:
CeoficTe 3Ha4eHuHe =)
KoHruyp
Sanuera [ ]
Terer 3HaueHKe napame‘rpc{
LeeT TercTa |
W puagr M5 Shell Dlg,8

BripaeHHEaHie Mo ueHTpy
CKpbTe NpK9 cTapTe Falze

Mogckazka

m
£
2
n
o
E
5

=N [ CHOBHaA NPUBASKS [

Pucynok 17 — CBoiicTBa cTaTU4e€CKOro TeKCTa 3aKpbITh OKHO

CBOHCTB, D Oymer numeTh BUj puCyHOK 18:

2] Jrpantl”

=l
=

3HaYEHHe NapareTpa

-
=

Pucynok 18 — Bun rpadudeckoro sxpana

Ecnu BBeneHHbIN BaMu TEKCT HE yMecTHiICS B IPSIMOYToJibHUKE [, BBIIENINUTE €ro U pacTSIHUTE
JI0 HY>KHOT'O pa3Mepa ¢ TOMOIIBIO MBITIIH.

C03I[aHI/I€ AWMHAMHUYCCKOI'0 TCKCTAa, CO3IaHNEC apryMCHTA 5KpaHa B IMPOLCCCC HaCTpOfIKPI JUHaAMHUYCCKOI'O
TCKCTa

[loaroroBuM Ha »5KpaHe BBIBOJ JWHAMUYECKOTO TEKCTa JJsi OTOOpa)XKeHHsl YHCICHHOIO
3HAYEHUS KaKoro-aubo WCTOYHMKA CHUTHaja — BHEIIHEro WM BHYTPEHHEro IyTeM YKa3aHUA
auHamuzaiuu atpulyra ['D. OmpenenuM HazHaueHue aprymeHnrta maOnoHa skpaHa. Co3mate u

. ABC .
pa3MecTuTh HOBbIM 1O cnpaBa oT I'D C Hagnucelo «3HaueHue mapamerpa». J(BOHHBIM
menkom JIK Ha crtpoke Teker BbI3BaTh MeHIO Bua muanmkanuu pucyHok 19.
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ABCTekcT

= |& | B | ¢
CeolicTeo 3HaveHue Bl
KoHryp
3anueka | |
eKCT <TEKCT>

Bug WHaMK aumuu Het auHamMuzaumuu

ILer Texcrs —
o WpugT MS Shell Dig,8
i |BripasHWBaHWe Mo ueHTpy
‘% Ckpbme npu ctapre False
5 Noackaska v
E OcHoBHaa NpuBAsKa [ ]

Pucynok 11 — Hactpoiika nunamuzanun9

B npaBom nosne ctpoku Haxatb JIK u BbI3BaTh CHHMCOK JOCTYMHBIX THUIIOB, BBIOpaTh THUIl 3HAYEHHE
pucyHok 20.

HeT guHarauzan0M
JHAYEHHE

Arg = KoHeT.

Arg »= KoHoT.

Arg & KoHeT,
Argin Range

Pucynok 20 — Tun nuaamMu3anuu

B oTkpsIBIIEMCS MEHIO HACTPOWKM MapaMeTpoB AMHAMU3ALUHN PUCYHOK 21 BBIOpaTh CBOICTBO
IIpuBs3ka.

Tekct {TEKCTS
= B, MHAMEALAK SHAYEHME
MpuEASKa
= Poprar Generic
Generc %0

Pucynok 21 — Hactpoiika mapaMeTpoB AMHAMHU3ALHH

B orkpeiBmieMcs okHe CBOWCTBO NPHMBA3KHM, HAaXaB KHOIIKY B g2 ero mamemn

WHCTPYMEHTOB, CO3/IaTh apT'YMEHT dKpaHa pUCYHOK 22.
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@ CBOMCTRA NPHBAZKH @@
WX | EE o R B A , M
| Mma | Tun | Tun aaHHe | 3raverue no gmomanuﬁ Mpueaska | Praru | [pynna ‘ Eqa.usmepeHua : KommeHTapuii ‘

ARG_O00  plalN  (RS|REAL

’ [oToBo ” OrtmeHa H Orteazate l

Pucynok 22 — Cozanue aprymMeHTa sKpaHa

JBonHbM miemukoM JIK BbIIEIUTH MMs apryMEHTa M HM3MEHUTh €r0, BBEAS C KIABHATYPBI
«[Tapamerp» (3aBepIINTh BBOJ HakaTueM kiaBuiuu Enter). [ToarBepanTh CBsI3b C 3THM apryMEHTOM
HaxaTueM KHONKH ['0ToBo. 3akpbITh OKHO cBOMCTB 'O, rpadudeckuii SKkpaH OyeT UMETh CIeAyOInit
BU/JI PUCYHOK 23.

B2 Jkpartl®

JHAYEHME napareTpa “TEKCT?

Pucynok 23 — Bupa rpadudeckoro sxkpaHa

Co3nanne cTpe104HOro Npudopa, NPUBA3KA K TOMY K€ aPryMEHTY
[Tpumenum asst oToOpakeHus1 mapamerpa HOBbIA T I'D — CTpenodHslii npruOop prucyHOK 23.

Brigenuts nBoitabM miemykoM JIK Ha MHCTpyMeHTaIbHOU MaHeNnu peaakTopa rpaduku UKOHKY i u

.98

BBIOpaTh B TMOSBUBIIEMCS MEHIO HKOHKY CTPEIOYHOro mpubdopa @—l@-! . YcranoButs [D
Crpenounblii mpubop, BEIOpaB €ro pa3Mep TakKUM, YTOOBI BCE BJEMEHTHI IpaMKyd M TEKCTa HAa HEM
ObUIO Pa300pUYMBBEI U CUMMETpPUUHBL. [lepelTH B pexuM pelakTHPOBAaHHUS M OTKPBITH OKHO CBOWCTB
I'D Crpenounsiit npubop. lemuxkom JIK Ha kHOmke OCHOBHAs NPHMBA3KA OTKPBITH OKHO
TabauuHoro penaktopa aprymeHtoB. JIK BbiOpath aprymeHT maOinoHa oskpaHa Ilapamerp.
[oarBepautrs BbIOOp JIK Ha kHomke I'oroBo. JIBoiiHbM miemukoM JIK OTKpBITE CBOHCTBO
3arosioBok u B ctpoke Teker BBecTu cioBo «IlapameTp». 3aKpbITh OKHO CBOWCTB.
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BHayeHWe NnapameTpa <text>

Mapametp
4000 50.00 G0.00
30.00 70.00
20.00 UsD 80.00
10.00 0.000 590.00
0.00 100.00

Pucynok 23 — Crpenounsiii mpubop

ABTOIIOCTPOCHUE KaHAJIa

Jnis co3naHMsl KaHaia B y3Je IPOEKTa IO apryMeHTy IIa0JIoHa SKpaHa BOCIHOJIb3yeMcCs
nporenypoil apronocrpoenus. B cinoe Cucrema otkpbith y3en RTM_1. C nomomsro IIK BbI3BaTh
KoHTeKcTHOEe MeHI0 U JIK OTKpBITH CBOMCTBa KOMIOHEHTa DKpaH#1 pucyHok 24.

Co3aaTe KOMOOHEHT b
Cozaate rpynny 2
CozaaTe No WasnoHy...

HH1YT O MTE
K.onupogate [Chrl+C]

PepakTuvposare

PP & Xdgd

PepakTuposare watinoH

[NepeUrEHOEATL. ..

CeoicTEa

L]

Pucynox 24 — Be160p CBOHCTB 9KpaHa

BriOpats Briiazxky Aprymentsl, BelaenuTh JIK apryment Ilapamerp u ¢ MOMOIIBbIO MKOHKH
co3nath kaHai kinacca Float tuma Input ¢ umenem [apamerp.
Co3nanne reHepaTopa CHHYCa M IPUBA3KA €ro K KAHAJTY
BBeneM B cocTaB MpoeKTa MCTOYHUK CHTHAJa — BHYTPEHHUH Te€HEpaTop CHHYCOMJIbI, CBSDKEM
€ro C CO3JaHHBIM KaHAIOM M ONpoOyeM BBHIMOJIHEHHBIE CpeACTBa O0TOOpakeHUs. OTKpBITH CIIOH
Hcrounnku/Ipuemuuxu u gyepes [1K co3nate B Hem rpynmy ['eHepaTopbl pucyHoK 25.



E 27 Cucrema
B i RTM_1
EE KaHane

Bl Wcroy

F@ Cospare rpynny - » PC-based_koHTponnepei

=} T Eudn
N Konuposare [Ctrl+C) Pacnpeaenenrpie_HCO_(DCS)
Mepesaenosars Mnatel_eB0aa/BbiB0Aa
B Csoiictea PLC
OPC
DDE
MODBUS

MNonbsoeaTensckue_apalisepb

JuarHocTuka_u_cepeuc

eHepaTope!

Bfvadewuagus 9

Mogenu

Pucynok 25 — Jlo6aBnenwue rpymibl ['eHepaTops

JBorinbv memukoM JIK otkpeith rpynmny I'enepaTopsl u uepes [IK co3pgarh B Hell KOMIOHEHT
Cunycouga pucyHok 26.

= EE KaHank

Fh CozgaTb KOMMOHEHT b & Nuna

B % WeTouHuku/ T pueMHUKI

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

@ Burosbii_mearap

& CayyaiiHoe_umcno

Pucynok 26 — Coszpmanme kommoHenta CuHycoupa 3axBaTuTh ¢ mnomornbio JIK co3manHbIi
UCTOYHUK M, He ormyckas JIK, meperammuts kypcop Ha y3en RTM_1 B cnoe Cucrema, a 3arem, B
OoTKpbIBIIeMCsl okHe komroHeHToB RTM_1, Ha xanan ITapametp pucynok 27. Ormyctuts JIK.

@) Pecypcel = B Keanw

5 525 Chcrema

i H » = EC 3kpanit!

B gd RTM1

: " 2 Karansi T '¥: g

= ‘ Werourmku/NpuemHiku 3 1D: 000040001 -> 0x00000002
. . | & = Coding: TC5

d = = Node: Cucrema RTM_1
Cucrema RTM_1.Mapaverp Link: Cunyconaattl: 3naverme( crourmku/ M puemink.Menepatopel_1)
@) Pecypcsl l% o

¥ 535 Cyerema

=B, Merourmu/Mpuemmnin

JU Teneparopel_1

& Q EUEAMOTEKI_KOMNOHEHTOB
Werouruku/Tpuemtmkileneparope: 1

Pucynok 27 — CBs13p komnonenTa Cunycouia ¢ kanainom [Tapamerp
3anyck npoekTa



15
[ Ha

MPOEKT C MOMOIIBIO0 HKOHKH .
WHCTPYMCHTAJIBHONH  MaHenW  BbIOpaTh  KOMaHIY i U CKOMITHJIMPOBATH MPOEKT IS
3anmycka B peanbHOM BpemeHH. JIK Bwimenuth B cioe Cucrema y3en RTM_1, BeIOparh WKOHKY

IE Ha MHCTPYMEHTAIBHOW MaHEIH U 3allyCTUTh PEXUM HCIONHEeHus. B orkpbBmemcs okne [
crpaBa OT HaJAIUCH

«3HaueHHe MapaMeTpa» JOJDKHO IIOKa3bIBAaThCS M3MEHEHHE CHHYCOWAAIBHOTO CHTHama. To ke
3HAa4YEeHHUE JOJDKEH 0TOOpaXkaTh M CTPEIOYHBIN IpUOOp pUCYHOK 28.

3aKkpbITh OKHO Tpaduueckoro penakropa. CoXpaHHUTh

BHa4YeHWe napameTpa (86.4343

MNapametp

40.00 50.00 60.00

30,00 70,00
20.00 USD 80.00
10,00 56434 50,00
0.00 100.00

Pucynox 28 — Pe3ynbraT IMHTAIIMIOHHOTO 3aITyCKa IPOEKTa
JoGaBJieHHe PYHKIMH yIIPABJICHUSA

BBeneM B coctaB rpauueckoro 3KpaHa CpeiCcTBO, IO3BOJISAIOLIEE PEAIM30BaTh BBOJ YHCIIOBBIX
3HaueHU C KiaaBuatypbl. Co3MaiM HOBBIA apryMEHT IIa0JIOHA YKpaHa JJis UX IpUeMa.
Boi3Bath rpaduueckuil SKpaH Ha penakThpoBaHue. BpiOpaTh Ha MHCTPYMEHTAJIbHOW MaHENu

rpaduueckoro penakropa ukoHky I'D Knomka - . C noMompl0 MBIIIU Pa3MECTUTh €ro B IIOJIE
skpaHa noj I'D Crpenounslii mpubop pucyHok 29.

B8 Jrpantl®
3Ha‘-leHHE.' NapareTpa STEKCT>
Thi Arrow gage
40.00 5000 g0.00

30.00 70.00

20.00 80.00
10.00 50.000 90.00
0.00 100.00

|

Pucynok 29 — Bug rpaguueckoro sxkpaHa

IlepeitT B pexxuM peakTUPOBaHUS | dBi3Bats okHO cBoiteTs D PUCYHOK 30
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|0k |KHomka
B | &

1

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

E METHHHRIR pastiep Msofpaxenqyna  False

;.‘.E' CrpLTE NpH CTapTE Falze

m MNogckazka

CTEA T

C o

Pucynok 30 — CBoiicTBa rpagueckoro 3JeMeHTa KHOTKa

B mone Teker BBectn «YmpapneHue». OTKpbITh Onank CoObITHSA B u ok PacKpbITh
merHio Ilo naxaruio (pressed). BeiOpath u3 crucka komanay Jdo6aButh Send Value, packpbiTh
MEHIO HAaCTPOEK BHIOpAHHO KOMaH bl pUCyHOK 31.

|0k |K.Honka
B |

il

CeoiicTED 3HaveHuE
K.on aocTyna 1]
Cofikbrua

Hp d
Lo | JosaeuTe Send Yalue

+- releazed

Jodasure Show /Hide Elements
JoSaeuTe Jump to Screen
Jodaeure Send comment

Pucynox 31 — Hactpoiika rpagudeckoro snementa Knomnka

B none Tunm nepenaun (Send Type) BeiOpaTh U3 criucka BBecrn u mepenars (Enter & Send)
PHCYHOK 32.
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| CeOlicTES OfbexTa

|0k |KHonka
= B | ¢
CeolicTeo r3ﬁrr|.5|~«3HMe
Kog aoctyna 0
Cofbmua
= pressed

Moareepxxaenue False

CurHan False

= Send Value

Send Type Direct v

Value Direct

Destination Enter & Send
XOR

Source OR

Restore Value| AND

# released Add

Add Scale %
Multiply
Divide

Pucynok 32 — Hactpoiika rpaduueckoro snemenra Knomka
JIK B mone Pe3yabTaT BbI3BaTh TaOMWYHBIA penakTtop aprymentoB. Co3mars emie OIuH
apryMeHT ¥ 3a7aTh eMy uMs Yrnpasienue. 3menuts tun aprymenra va IN/OUT, kHonkoit I'oToBo

MOJITBEPAUTH MPHUBS3KY aTpruOyTa I'D K 3TOMY apryMeHTy pHC

HOK 33.

S Croncrea npusszky

- X B

29 25
- ]

C R

M [T
|Napamerp gdglN

TunaaHHel | 3HaveHie no YMOAYSHUIO \ﬂpusﬂs&a Paaru
[RE)REAL

[pynna ‘En.usmepenm | Konnder

I oroso H OrmeHa H OtenAzate ]

Pucynok 33 — Co3znianue aprymeHTa YpaBJicHHE

3akpbITh OKHO cBOWCTB ['D ¢ momompo mienuka JIK mo
CITy>KaIui Ut oToOpaxkenns 3HaueHus [lapamerpa pucynox 34

Lt =

MKOHKE o . Beimemute JIK I'D Tekcr,

Pucynok 34 — I'paduueckuii 3eMeHT TeKCT

C INOMOIIBIO HMKOHKHU Ha MaHCJINW HWHCTPYMCHTOB HJIN KOMGI/IHaLIHeﬁ

ckonupoBaTh BblieneHHbI ['D Tekct B Oydep oOmena. Jlanee ¢ MOMOIIBIO HKOHKH

komOuHanmen knaum Ctrl+V wuseieur komuro I'D us
rpaduueckuit skpan. IlepemecTuTh, ynep)KuBas Ha)xaToi
pa3mernieHHoro Ha skpane ['D Knomka. /[BoiHBIM

menykoM JIK Ha nepememienHom ['D TekcT OTKpBITH

MICITYKOM JIK na CTPOKC TekcT BKIaJKH OCHOBHBIX CBOMCTB

il

ximasum Ctrl+C

ﬁ nim

Oydepa oOMeHa W TMOMECTUTH €€ Ha
JIK, xommto I'D Teker cmopaBa oOT

OKHO €ro CBOMCTB PUCYHOK 35. JIBOMHBIM

HepeﬁTH K HaCTPOﬁKe JUHaMu3allunu
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nanHoro atpubyra I'D. B mpaBom mone crpoku IlpuBsiska menukoMm JIK OTKpBITE TaOIWYHBIN
penakTop apryMeHToB mabioHa 3kpaHa. Beinenuts JIK B crimcke apryMeHT YmnpaBiieHMe U IIETYKOM
JIK mo »kpanHOi KHOmMKEe [0TOBO moOATBEpAUTH NpPUBS3KY arpubyra ['D Teker Kk gaHHOMY
apryMeHTy 11a0s0Ha 9KkpaHa. 3akpbITh OKHO cBoWCTB ['D Tekcr.

AseToxer [Cpamed
» B | @

CEoMCTED JHa4eHME

[

F.oHTyD
SanHEES |

Terct [Unpagne. . <Tekct:

= HHIME AL IHayeHME

hpuansma | HnpaeneHue |
=1 P opraat Generic
Generic =0
Leer Texcrs I
WpmgT t5 Shell Dlg.8
BbIpaEHWEaHME Mo ueHTpy

CrpeMTE NpM CTapTeE Falze

m

=]

MNoackaska

g

:TEA [

1AL

[ zHoEHAA NpMEAZSES [

Cer

Pucynok 35 — CpoiictBa rpaduueckoro snementa TekcT 3akpbiTh OKHO
rpau4ecKoro peaakTopa.

IIpuBsizka aprymeHTa 3KpaHa K KaHAJIy

Co3gamum 1mo apryMeHTy YmpapieHue Ma0joHa SKpaHa HOBBIA KaHaJ, OTPEJAKTHPYEM €ro
npuBs3Ky. B cnoe Cucrema otkpbiTh y3en RTM_1. C nomomsto TIK BbI3BaTh Yepe3 KOHTEKCTHOE MEHIO

CBOMCTBa KOMITOHEHTa DKpan#1 pucyHok 36.

bl WHeopmauua | Paaru | ApryMedTel | ATpubyrel

] oEE oo S s v o

1 Wma Tun | Tun aaHHbIX 3HayeHME N0 YMONYSHUIO Mpueaska

|Mapametp pdalN @;‘;’]REAL .Fﬂapame'rp:Peaanoe sHaveHue(Cuctema RTM_1)

panitl:1

3
]
=
o
o
5
5
]

Pucynox 36 — OkHO CBOMCTB 3KkpaHa
BI)I6iaTI) BKIanKy ApryMmenTtbl, JIK BbIeIUTE aprymMeHT YmnpaBjeHHe U C IOMOUIBIO

WKOHKH co37aTh HOBBIM KaHal. B pesymbrare, B y3me RTM_1 ,0yaer aBTOMOCTpOEH KaHAl C
UMEHEM YTpaBJieHHe pUcCyHok 37.
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I:E F.anank

%,: Jrpaniti

Pucynox 37 — ABTONOCTpOCHHBIH KaHall YTIpaBJIeHue

JBoiiHbiM 1ienukoM B moJie [lpuBsi3ka apryMeHTa YmpaBjleHHe BbI3BaTb OKHO HACTPOMKH
CBsI3M, BBIOpaTh B HeM aTpuOyT BXxogHoe 3HaueHWe KaHana YmnpasijieHue u kHomkoi IIpuBsizka
MOATBEPAUTh CBSI3b apryMeHTa S5KpaHa YipaBjeHue c arpubyrom BxoaHoe 3HaueHWe KaHaia

YupasJjeHue pucyHok 38.

s Croncburypuposatb ceazb A1aCucTema. RTM_1.3kpan#1:1:¥npaene uue

= 85 Cycrema ATpubyTel | AprymeHThl
= ad RTM_T i_ﬂonuoe uMa = ‘
|PeantHoe sHaueHue
€. 3kpantti:1 |ANNapaTHoE 3HaYeHUe
.F A iBrogHoe sHayeHWe
|CocToanue
.F YnpaeneHue |HocTosepHocTe
{Mepuoa nepecyeta [sHaueHue)
|Teraeruua
|WHrepean
[Moakntouerme
|BbixogHoe 3HaveHue N
< | E
‘ ATpUEYTEIAPryMeHTEI ‘ Tun arpuéyra
[I’Ipusﬂseﬂ'b KaHan] [ﬂpusﬂsa’rb a'rpwﬁy'r] [ Mpueazka ] [ OTtmeHa

Pucynok 38 — Kondwurypamus cucremsl 3akpbITh OKHO

CBOMCTB KOMIIOHEHTa DKpaH#1.
Paszmemenue I'D Tpenn

JIOTIOJIHMM CO3JAaHHBIN 3KpaH HOBBIM ['D 1711 COBMECTHOrO NMPOCMOTPA M3MEHEHUN 3HA4CHUN
KaHAJIOB y3JIa BO BPEMEHHU U OTCIIC)KMBAHUU IMPEABICTOPUHA — TPEHIOM.

B mpaBoit uactu rpaduueckoro skpaHa pasmectuM [D Tpena ans BeIBOAA 3HAYCHMH

IMapamerp u Ynpasaenwe. OcHoOBHBIE cBoMicTBa ['D oCTaBUM 3aJaHHE@EM 110 YMOIYaHMIO.

il

Lot
[Mepeiinem Bo BKmamky = u, BoymenuB JIK crpoky
Kpussie, ¢ nomomsto 11K coznaaum ase HoBble KpuBble. HacTponm mx NpUBS3KH K
apryMeHTaM, TOJIIIIHY U [BET JTHHAN PUCYHOK 39.
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-

Lo
==

il

CeoHCTED 3HaYEHME

= kpueanal [[lapamerp]

Jaronosok.

MNpuEAzEa MapareTp

Ueer I
CTHE M4HMK

TonWMHE AHHMM 1

Tun reTOK HeT meTok,

CTUE S4HMK BHE FPAHKMY, === = -==-=======---="-

Makc. sHaYeHHe 100
P, sHa4eHME 1]
MHTEpNoIMpOEaHL1E True
= KpusanZ [YUnpaenenue]
Jaronosok,
MNpuenzka YrpaeneHue
Llger [
CTuE M4HMK
TonWMHa AHHM 1
= Tun reTak HeT reTok,
é CTHAE fHMM BHE FREHML, === == === =======-----
:ﬁ Makc. sHaYEHME 100
@
E A, sHa4eHME 0
EJI MHTepnoWpoEaH4e True

Pucynok 39 — CroiictBa rpadudeckoro snementa Tpena ['D npumer Bun pucynok 40.

YRS AN

100.0 -

0.0
261204150729 150744 15:07:59 15:08:14 15:08:2
Ei% & € ¢« o
_Kpnsble WeTouHuk 3HaueHue |
————[NapameTp

———Ynpaenerue

Pucynox 40 — Bun rpaguueckoro snementa Tpena
3anyck npoekra
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CoxpaHuTh MNPOEKT C IOMOIIBIO HKOHKH E. Ha wuHCTpyMeHTanbHOW maHenu BBIOpATH
KOMaHIy U CKOMIIWJIMPOBATH TEM CaMbIM IPOEKT I 3allyCKa B pPEaJlbHOM  BPEMEHHU.

BriOpatb  MKOHKY HAa MHCTPYMEHTAJIbHOM MaHEIW M 3alyCTUTh pexuM wucrnosnHeHus. C
MOMOUIbI0 KHOINKH «YTpaBlieHHE» BBECTU BEIIMYMHY «YIPABISIOLIETO BO3JICHCTBUS» W HAOIIONATh
pe3ysIbTaT Ha COCEIHEM MHJNUKATOPE U TPEHJIE.

IIpocreiimasi 00padoTKa TaHHBIX

C mnomompl0 CO3/aHUS HOBOTO KOMIIOHEHTa NPOEKTa — INA0JOHAa TMPOrpaMMBbl CBSKEM
orepaiuen CJIOXKEHHUs JBa HMMEIONIMXCA KaHala. bynemM cymMMupoBaTh peajibHble 3HAUYE€HUSI KaHAJIOB
[Tapamerp u YmpaBienue, a pe3yjbTaT MOMEIIATh BO BHOBb CO3JIaHHBIN apryMeHT skpaHa Cymma (c
orobpaxennem Ha I'D Tekct u Tpenm) 6e3 co3maHus JONOTHUTEILHOTO KaHaa B y3JIe TPOEKTa.

CkonupoBarh ABa nepBbix ['D — «3HaueHue mapameTpa» U «text» U pa3MecTuTh UX Huxke 1D
Knonka pucynoxk 41.

3HayeHWe NnapamMeTpa <text>

MapameTtp
4000 5000 60.00
30.00 70.00
20.00 USD 80.00
10.00 0.000 50.00
0.00 100.00
‘ YnpaeneHue ‘ﬂtexb
= 1 1]
%HE'—IEHMB napameTpa ‘{text:r u
=) 1 ]
Pucynox 41 - Bun rpaduueckoro oskpaHa 3meHuts

cratnieckuii TekcT rnepsoro ['D Ha «CymMma :» pucyHOK 42.

‘ YnpaeneHue <text>

CyMMma: <text>

Pucynox 42 — Buj rpaguueckoro 3kpaHa

A nuHamuKy BTOoporo I'D mpuBsizaTh K TperbeMy apryMeHTy skpaHa tuma IN ¢ umeHem
CymMma, KOTOpBIN CO3AaTh B IPOLIECCe MPUBSI3KH PUCYHOK 43.
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@ CBOHCTBA NPHBA3KH

o X || EE oo RB @A & &

Wma ‘Tun ‘TMHnaHHbIX 13Ha~|enueno YMOAYEHMID ‘ﬂpusma Pnar | Mpynna | Eq.uamepeHus ‘Kommemapuﬁ ‘
El;lapamerp QN 7@7HEAL .
Ynpasnere Ly IN/OUT BEIREAL
Cyva  plalN [SHREAL

[ loToBo ” (Ormena ]I OrenAsare l

Pucynox 43 — CBolicTBa IpUBS3KH
Jlo6aBuTS e1ie 0JTHy KPUBYIO Ha TPEH]I C MPUBSA3KOH K aprymeHTy Cymma pruCyHOK
44,

CeoicTEa 0fbeKTa
-

& |

I

=

CeolicTe0 “ 3HayeHue
Kpusnie

# Kpusaal [[MapameTp]
i+ Kpusan2 [Ynpasaenue]
- Kpusaa3 [Cymmal

Pucynok 44 — CoiictBa rpaduueckoro anemenTa TpeHn
Co3nanue nporpammsl Ha si3bike Texno ST

Co3gagum mporpaMmy, B KOTOpOM CyMMa JBYX apryMEHTOB, CBSI3aHHBIX C aTpuOyTaMu
PeasbHoe 3Hauenme kaHanoB [lapamerp u Ympasienue, OyneT NOMELIAETCS B TPETUN apryMEHT ¢
umerneM Cymma. B nanbHelieM, BOCIIosIb3yeMcsl BO3MOKHOCTBIO CBSI3bIBAaHUSI apryMEHTOB IIa0JIOHOB
Il BBIBOJA HA DKPaH pe3yibTaTa padoThl IPOrpaMMbI O€3 CO3/1aHHs JOMOJIHUTEIBHOTO KaHala.

JBoiiabiM menukoM JIK otkpeiTh y3en RTM_1 u co3gath B HEM KOMIIOHEHT
IIporpamma pucyHoxk 45.

|*.'D Co3naTe KOMNOHEHT > 3 3xkpan
¥gm Cosaars rpynny » ' Mporparva
A Coxparure ysenana MPE | B Tokyment
B¢ 3arpysure aamn MPB F& Cease_c CYED

Pucynok 45 — Co3janre KOMIIOHEHTa porpaMmma

BbIeUTh KoMNoHEHT [Iporpamma#] u IIK BbI3BaTh KOHTEKCTHOE MEHIO, BHIOpAB B KOTOPOM
JIK nynkt PemakTupoBaTh mad/a0H, NEpeiTH B PEXUM pPEIaKTHPOBAHUS MPOTrPAMMBbI pUCYHOK 46.
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Mporpararaatl
ESET
CTpykTypa Nparpardede

I'Ipnrpammaﬂ'l
@ﬂprgmembl

NokaneHeE nepeteHHBIE

[ nofianeHeIe NepeMEHHEIE

|j¢' YHE LM
@ETDHKTHI:II:I
@EHELIJHHE AUENMOTERKI

Pucynox 46 — PexxumM pe1akTHpOBaHUs PO PAMMBI
Brinenennem JIK B nmepeBe maGiona IIporpamma#l cTpokun APryMeHTBI BBI3BaTh TaOJWYHBIN

penakTop apryMeHToB. MKoHKoM B - CO37aTh B PENAKTOPE apryMEHTOB TPH apryMEHTa C UMEHaMU

[Tapamerp, Ynpasnenue u Cymma. [Ipu 3Tom nepBble 2 aprymenTa qoxHbI ObITh THHA IN, a TpeTuii —

OUT pucynok 47.
X M EBE o BR M
ki Trox THII DasHEY | SHAaYeHMEe II0 5H0JTH SHFE
Napamerp phyIN [GH]REAL
anaBne:—n{e&IH REAL

Cyroa gm0 [RE]REAL

Pucynok 47 — Co3anue KaHajioB IpOrpaMMbl
Boigenuts B nepese madiaoHa ctpoky [IporpamMma#1l u B OTKpbIBLIEMCS JUaIore
Bo160p si3bika BEIOpATh s136IK ST prucyHOK 48.

] Boi6op Azbika [porpatsiMpoBaHua @

BriGepure asbik NporpaMMUpOBaHUA PYHKLMK,

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

() IL nporparma

|x Cnpaeka I [ MpuHaTe ][ OTmeHa

Pucynox 48 — Bei6op s3bIka IporpaMMHpPOBaHUS

Ilo Haxaturo SKpaHHOM KHONKM IIpHMHATE B OTKPBIBIIEMCS OKHE pPEAAKTOpa IpOrpaMm ¢
OOBSIBIICHHBIMU TIEPEMEHHBIMH HAaOpaTh CIEAYIONIYI0 CTPOKY pUCYHOK 49.

PEOGERM
VAR INPUT Ilapawmerp : RERL; END VAR
VAR INPUT ¥opaepnermee : BERL; END VAR
YAE OUTPUT Cyroda : BERL; END VAR

Cyada=Ilap awerp+¥paemermde ;

END_PROGRAMN|
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Pucynox 49 — Bua nporpamMmsl Ha si3bike ST

C nomolIpl0 HMKOHKHU Ha HHCTPYMEHTAJIbHON IIAHEIM peAaKTopa WIH
«ropsiyeil  kiaBuuiel» F7 ckoMmuiaupoBaTh MporpaMMmy U yOeOUThCS B YCHEUIHOM
koM B okHe Bbixox (Output), BhI3pIBAEMOro M3 MHCTPYMEHTAIBHOW MAHEIH C MOMOIIBIO

a1
WKOHKH pucysok 50.

"8 TRACE MODE Script Compiler +1.0

MNporparaati] tmz compiled successtully

K.orrmnAuLa OTnanka

Pucynok 50 — Pe3ynbpTat y1auHO# KOMITUAJISIIME TPOTPAMMBI
IIpuBsi3ka apryMeHTOB POTrPaMMbl

BbImomHMM NpUBSA3KY apryMEHTOB NpOrpaMMbl K arpuOyTaM KaHajoB. BbI3BaTh cBoiicTBa
komnoHeHTa [Iporpamma#l uepe3 KOHTEKCTHOE MeHIO. BriOparh BKiIagKy ApPrymeHTbl. J[BOHHBIM
HaxatueMm B moisie IIpuBs3ka mpuBsS3aTh apryMeHTHI IPOrpaMMbl K aTpuOyTaM KaHaJOB — apryMEHT
ITapamerp k peanbHOMY 3HaueHUIO0 KaHaina I[lapamerp, aprymeHT VYmnpaBlleHHE K pealbHOMY
3HAQUEHMIO KaHaia YIpaBjeHHe pUCYHOK 51.

@ Crondmrypupoath ceAsb anaCucressa.RTM_1.1porparsa#1:4:Mapametp @
& 525 Cucrema ATPUOYTEl | AprymeHThl
= wd RTM_1 MonHoe uma »
- iPeanbHoe 3HaueHWe
.C Irkpanttl:l AnnaparHoe 3HayYeHue
BrogHoe sHaueHue
n
clbin |CocToaHue
.F YnpaeneHue JNocrosepHocTe

Mepuoa nepecyeta [3HaueHue)

TeHaeHus

\MHrepean

MoaknoueHue

BeixonHoe 3HaveH1e A
< >

.C Mporpammattl:4

= % MeTouHukn/ M pUemMHMKU

ATpUBYTEI/APryMeHTbl Tun arputyra

Yaanure npusasky [ﬂpusﬂsaﬂ: KaHanJ [I'Ipusﬂsarb a’rpuﬁgr] [ Mpueazka l [ OTtmeHa J

Pucynoxk 52 — [IpuBsizka apryMeHTOB IIPOTpaMMBbI K aTpUOyTaM KaHAIOB J[BOWHBIM MIETYKOM B

nosie IlpuBsizka aprymenra nporpammsl CyMMa BbI3BaTh
OKHO HAacTpOWKHU CBSI3W, BBIOpATh B JIEBOM OKHE KaHai kjacca Bbi3oB Dkpan#l, a B mpaBom
OKHE BbIOpaTh BKJIAJKy APryMeHThl M yKka3arth B Heil aprymeHT Cymma u kHomkoil IlpuBsska
MOJITBEPNTD CBA3b PUCYHOK 53.



25

= Croncpurypupoeath ceasb anaCucresa.RTM_1.Tporparisa71:4:Cyrasa

= 585 Cucrema ATpUGYTEI ‘VADFHMSHTbI
& wi RTM_1 M 3 ij 3 7‘ .T_ym ASHHBIR 3naverue norgj‘
Mapametp  pdalN [R8]REAL ‘
® . |
LR YnpaenenueddIN/OUT @:]REAL |
€ Naparerp Cymma etalN E._g]REAL \
€. Unpasnerme ‘
.C Mporpammatil:4 :
® 1 WeTauHuk /T puerHuK U \
T
) £l
ATpUBYTEI/ApryMeHTbI | Tun arputyra
Yaanute NpuBAsKY [ﬂpusﬂsa‘rb KaHafll ['Ipusﬂaa'rb aprgmen'] [ Mpueaszka ] [ OtmeHa ]

Pucynok 53 — [IpuBsizka apryMeHTOB IPOrpaMMBbl K aTprOyTaM KaHaAJIOB

B pesynbrare, Oyjaem uMeTh pUCYHOK 54.

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

[Maparerp pdalN  EHREAL
|YnpaeneHiepdIN @REAL

porpammatil:4

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

Cynma [R¥)REAL

.Cakpanm :1:Cymma(Cuctema RTM_1)

=
>3
=
e
o
o
5
o

OKHO CBOWCTB KoMITOHeHTa [Iporpamma## 1.

Pucynok 54 — Pe3ynbratsl KoHpurypauuu Ilocne 3akpbITh

3anyck npoekra

COXpaHI/ITb IMPOCKT C IIOMOIIBbIO HWKOHKH H Ha HHCTPYMGHTaHBHOﬁ IHaHCIn BLI6paTI>

KOMaHOy -

BriOpath MKOHKY

IIOMOIIBIKO KHOIIKH <<anaBneHHe» BBCCTHU

U CKOMIIMJIMPOBATD TEM CaMbIM IIPOCKT JUIA 3allyCKa B pPCaJIbHOM

BpPCMCHHMU.

Ha HHCTPYMGHTaHLHOﬁ MaHeJINn U 3allyCTUTb PCKUM HUCIOJHCHUA. C

«YTIPABJIAOIICC BO3JICHCTBUE» U Ha6J'IIOI[aTL COOTBCTCTBYIOIIICC N3MCHCHNEC CUTHAJIA

«YnpasieHue» U cMelieHue cursana «CyMMay pucyHok 55.

B
BHa4YeHve napameTpa |23.288 ﬁ:o%ﬂ% >
. ~
MNapametp 1125 - "“-
40.00 50.00 60.00 m
750 -
30.00 % 70.00 I'l' "
20.00 UsD 80.00 375 - ' '
1000 N 23288 ’ 90.00 sE ; ; : =
26.08.0415:05:0615:05:21 150536 150551  15:06:0€
0.00 100.00 @ Kk & d«¢ YD D
Curve pattern | Source Yalue N
YnpaeneHue ] 50 I} Mapavierp 1
YnpasneHue
Cymma: 73.288 (‘ Dane .
|

PucyHok 55 — Pe3ypTaT IMUTaIMOHHOTO 3aITyCKa POeKTa
Casi3b 110 npotokoay DDE ¢ npunoxennem MS Windows Ha npumepe
Excel MPB kak DDE — cepBep
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OpranmzyeM 3ampoc  peajbHBIX 3HAUYCHHH KaHAIOB y3/1a pa3padOTaHHOIO IPOEKTa
npuioxxkerneM MS Windows B kauectBe xotoporo BeiOepem kuury MS Excel.

3anyctute MS Excel. 3anmcare B AByX sdeiikax MEpBOro CTONOIA 3alpochl Ha MONTy4YCHHUE
JIAHHBIX

=RTMO|GET!Tapamemp

=RTMO|GET!¥YnpasJenue
rae 0 — HHAUBH Ty alIbHBI HOMEP y3J1a B IIPOCKTE;

3anyctuth Ha wucnonHenue yszen APM RTM_1. B wmento tabauner MS Excel IlpaBka
BbIOpaTh KoMaH1y CBSI3M, BBIICIUTH BCE TPU NapamMerpa M HaxaTb KHONKY OOHOBHMTB, IOCJIE YEro
3akpeITh OKHO KHoOmkoi OK. YOemurhcs, uTo 3HaucHHMs B sueiikax Kuuru Excel umsmensiorcs
BMECT€ C COOTBETCTBYIOIIMMU pEAIbHBIMU 3HAUYCHUSAMH KaHAJIOB Yy3ja (3Ha4YeHUA KaHala
[IapameTp MeHsiETCSI MOCTOSIHHO, a KaHajla YNpaBjieHHe — I10C/Ie BBEACHHS HOBOTO 3HAYEHHUS C
nomotipio I'D Kxomnka) pucyHok 56.

BHavyeHWe napameTpa (97.543
Mapametp
40.00 50.00 60.00
70.00
20.00 B0.00
10.00 9?543 ’ 50.00
100.00 Y rrra—
[ﬁ Darn [(paexa Bwa Boraewa Doppat Cepewc  JasHbl
YnpagneHuE |15 DEEaS @AY bR - @
R2C1 | = =RTMO|GETIYnpaenenns
. | 1 2 3 4 5
Cymnaa: 111.478 | o477
2 15

Pucynoxk 56 — Pe3ynbraT MMHTAIIMOHHOTO 3aITyCKa MPOEKTa

MPB kak DDE-knuent

B ToMm cnyuae, xorga TpeOyeTcs MOdydaTh JAaHHBIE OT BHEIIHEro MPHJIOKEHHs MO MPOTOKOIY
DDE, MPB nomxen BbicTynate B ponu DDE-knuenta. Hanpumep, ecnu HE0OX0AMMO BBOJIUTH BO
BHOBb CO3/aBaeMblii kaHall (B ero atpuOyt BxomHoe 3navenme) M3 Tabmuupl y3na RTM_1 nannbie
u3 sueiiku R3C3 xuurm MS Excel, mamo B cinoe Hcrounukn/IIpueMHHKH CO371aTh HOBYIO
rpynnny DDE, a B Heii — komnonenT DDE#1 u oTpegakTupoBath €ro cieayronum o0pa3oM pUCyHOK
57.
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OcHOEHEE

Mnis |Excel Sheet1.RIC3 |
K.oauposta |TWD |
F.omreHT apuii | |
MapareTpr

Pesian
A
:
HanpaeneHue
-

Pucynoxk 57 — Coznanue rpymmsl DDE#1
rae B atpudyte Ums: Excel — ums npunosxenus; Sheetl — ums mucra kauru Excel; R3C3 — anpec sueiiku.

ADVISE — pexuM TOCBUIKM KJIMEHTY 3HAUCHHs MpH KaxaAoM ero wu3MmMeHenuu. llocie
HeoOX0oAUMO co3aaTh KaHan kinacca Float Tuma Input ¢ umenem

W3 Tabmuipsl W mpHBS3aTh K HEMy C TOMOIIbi0 Mexanu3ma drag-and-drop wucrodHuk
Excel.Sheetl.R3C3. Ilocie mnpoueayp COXpaHEHHs TPOEKTa M TOATOTOBKHM €ro K 3alycKy B
peanbHOM BpemeHH, 3amyctum Excel, a 3arem y3en APM RTM_1. Beoas B sueiiky R3C3
MIPOM3BOJILHBIC 3HAUCHHUS, UX MOXXHO HaOJII0/aTh B aTpuOyTax KaHana M3 TaOiwibl ¢ MOMOIIBIO OKHA

MpocCMOTpa KOMIIOHCHTOB, OTKPbBIBACMOC YC€PE3 OCHOBHOC MCHIO OTJIaAUNKA PUCYHOK 58.
i [pochaine p - C:/Program Files/AdAstra

mafin BN JefcTEMA  Cnpaska

IEFS‘| O MonHer akpan Crr+F

Ul FomMnoHeHTEl Chrl4+0

CTaTyC y3N06 Chrl+1

MoNE30BaTENM Ctri+3
BrnnbIEaHLHE SKpEHEL .

Pucynok 58 — OxHo nipodaiinepa
Taxum oOpa3om, B p%zynLTaTe Oy/1eM HMETD CIIEYIOIIEE PUCYHOK 59

dakin Bua AefictenAa Cnpaska

LAY

| : Lol
& ot
= TEST_DDE_O | Vis_Tabrue] ®abin Mpaska Bua Bcraeka ®opMaT Cepeuc
Vis_Tabmuel : 100 darrele Okho Cripaska =la| x|
Recieve by Autosend [000]100 R A DE| % Bwe 2A-” 52
Users [001]... A ] LI ST
Fast [002]100 In =
[003]10n+T C 1 2 3 4 S|
[004] T 1 1 £l
[00s]1  Frg 2
[0s]o D v 3 100
4
YCTEHOBNTE 5
In St ) B
7
i |wo a =
14/ <[> [»}\Sheet1 / i O
UM 7

Pucynox 59 — Pe3ynbraT IMHTAIIMIOHHOTO 3aITyCKa IPOSKTa

Jnst coctaBieHus oTdera HeoOXOoAuMo B MeHI0 a1 BBINOIHUTH KOMaHIY
JIOKyMeHTHPOBATh MPOEKT roiy4deHHbId *.html ¢aitn HeoOxoanmo pacnieyarars.

KoHnTpoJbHbBIE BOPOCHI
CucTeMbl MOHUTOPUHTA U YTIPABIICHHS TEXHOJIOTUIECKUMHE TPOIIECCaMU
Ortansl co31aHus cucreM yrpasieHus Ha 6azae SCADA—cucrem
®OynknuonanpHble XapakTepuctuku SCADA-cucrem
@OyHKIMOHATbHBIE BO3MOKHOCTH
[Tporpammuo-anmapathsie miatpopmbel SCADA-cuctem

agrownE
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CpencrtBa ceTeBOM MOIIEPKKHI

Berpoennble KOMaH/IHBIE SI3BbIKU

[TonnepxuBaemble 6a3bl JaHHBIX

I'padpuueckue BozmoxHocT Tpenzst u apxuBsl B SCADA-cuctemax
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JladopaTopnasi padora Ne2 Peanm3anus jJorudeckux (PyHKIUH npu noMouu scada—cucreMsl
TRACE MODE

Leanb paGoThl: OCBOUTH METOAMKY MPOTPAMMUPOBAHUS JIoTH4ecKuX QyHKuui npu momoun SCADA-
cucrembl TRACE MODE Hna si3p1xe Texno FBD.

IMopsinok BbINOJTHEHH S JIA00OPATOPHOI padoThI

Pa3paboTka nr000r0 mMpoeKTa aBTOMATH3allMM BCErJa HAuyMHACTCs C 3amycka VHTerpupoBaHHON
cpenbl pa3padotku (MCP). [is ee 3amycka HeoOxoaumo BeimosiHUTh, komanay TRACE MODE IDE 6
(base) w3 rpymmel YCTAaHOBKM HHCTPYMEHTaJ bHOH cuctembl B MeHio I[Iporpammbr WINDOWS wmun

OBOMHBIM IiemukoM JIK MBIIIM Mo NKOHKE pabouero crosa Windows prcynok 60;

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

iRB-EH| Q| A% %8

I Hagurarop npoekra X

o X oo BB RE & >

Pucynox 60— MHTerpupoBanHas cpea pa3paboTku

[Tocne 3anmycka MCP B menio @aiia BbiOpath komaHny Hacrpoiikm HC...B nosBubmemcs oxHe
BbIOpaTh YpOBeHb CJ0KHOCTH U HACTPOUTH KaK MOKa3aHO Ha pucyHKe 61, a 3areM BrIOpaTh OTiIaKa
Y HaCTPOMTH KaK Ha PHCYHKe 62.

= Hactpoiky

5]

uc
O6ume
HposeHs cAoXHoCTU (O CraHaaptHeiit O Hactpausaemelii

() NpocToi () KomnaekcHeit

CoxpaHute ans MPB DR

Wruon Pecypce! Cucrema
Ornanka

Koresprep us TRACE MODE § (Ll aioHe! Nporpamm Weraynurun/ M pruemMHIkU

WabnoHb! 3KkpaHos Tononorua
WWa6noHe! oTyeToB TexHonorus
Watnons! ceazu c 61 KU

Easa kaHanos Butimiorery

OTKpbIBaATE WABAOH
CrpouTh KOAWPOEKY NO TEXHOATHM

Co3aaTe 0FLEKT NPU KONMPOBAHWW U3 BUBAUOTEKW

PepakTop aprymeHTos
Eac0Bbit peaakTop
PNa

PeaakTop SQL

PepakTop nporpanh

l loToso ] [ OTMeHa ] { MpumeruTE. l [3Hauenm 10 YMOAYGHUIO




30

Pucynok 61 — Hactpotiku MCP

@ Hactpoiku @

uc
Ofiwme

YpoBEHE CADKHOCTH Is RTM ‘- Console l& T-Factory ‘a T-Factory Console
Bua e o

CoxpauTe ana MPB UENOAL30BATE:
WruioH

L0 0TNAAKK CABAYIOWIKE TUMOE Y305

(%) Mpodaiinep ¢ NOAAEPKKON rPAPUIECKIK SKDAHOB

[Koneeprep us TRACE MODE 5 |
‘ (O NMpodaiinep Ge3 NOALEPKKH rPAPUIECKHR 3KPAHOE

: PegakTop apryventos
Bazobiit peaakTop
Pna
i:’enamop SoL
PeaakTop nporpamm

[ lotoso l [ OtmeHa ] [ MpuMeHUTE: ] [3Hauenu;l N0 YMONYSHUIO

Pucynoxk 62 — Hactpoiixku UCP

[Tocne nmpoBenennbix HacTpoek MCP Haxkats kHOTIKY ['0TOBO.

L
C IIOMOIIBO HKOHKH . HHCTPYMCHTAJIbHOU MAHCIIN CO3JaUM HOBBIW ITPOCKT IIPHU 3TOM B
OTKPBIBHIECMCA Ha 3KpaHC JUAJIOre pUCYHOK 63.

% Hoebii npoext @

MpocToit CranaapTHeli  KomMnaekcHbIi

L Cospate j[ OTtMenHa ]

Pucynok 63 — Beibop Trma mpoekra

Bribepem Ilpoctoii ctmip pazpabotku. Ilocne Hakatus neBoit kimaBumm Mbimm (JIK) Ha sxpanHOM
kHonke Co3aaTh, B 1eBOM OKHe HaBuratopa mpoekTa MOSBUTCS I€PEBO MPOEKTa C CO3JaHHBIM Y3JIOM
APM RTM_1. Otkpoem y3zen RTM_1 npoiineiMm memukom JIK, B mpaBom okHe HaBuraropa
NMpoeKTa OTOOpa3uTCi CoJepKuMoe y3na — mnycras rpynna Kawanel ¥ oIWMH KaHanm Kiacca

«Bp130B» Jkpan#l, npenHazHaueHHBIH s oToOpaxkeHuss Ha y3ne APM rpaduueckoro skpana
pHUCYHOK 64.
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Haeurarop npoekta

*» v X

? Oy

BE D RE & B »

@) Pecypcel
= S8 Chucrema

[E KaHanb!

B xpantt:

= wd RTM_1

= Kanane
% MeTouHmukn T pueMHIukU

e q BEubauoTeku_KoMnoHeHToB

| Cuctema RTM_1

Pucynok 64 — HaBuratop npoekra

Co3nanne rpad)uuecKoro IKpana

JBoitapiM memukoM JIK Ha kommoHeHTe Ikpan#l OTKPBITH OKHO TrpaduuecKoro peaaKTopa.
[ToaroroBUM Ha 3KpaHEe BBIBOJ JWHAMUYECKOTO TEKCTa JUIsi OTOOpa)KeHHsI YHUCICHHOTO 3HAYEHUS
BXOAHBIX mepeMeHHbIx X1, X2, X3, X4 u BBIXOJAHOTrO 3HA4YCHHs Y IyTEM yKa3aHUs AMHAMU3AIUH
aTpubyTa rpadudeckoro snementa (I'9). Onpenenum Ha3HaYEHNE apryMeHTa 1abJ0Ha SKpaHa.

ABC
Cozpaaum u pasmectum yetoipe ['D KaK [IOKa3aHO Ha PUCYHKE 65.

BR bea ume uu® - MiTerpuposannas cpeaa paspaGotky TRACE MODE 6 - lla6/ioHm_3kpanos.Ikpan#1 EEX

aiin Mpoexr Mpacka Cepowc B Oxvo Cropaska

Eid
o BB RE M
@ Pecipen - i
=S Cucrenna
?’ B a1
= wd RTM_1
[ Kanans
B eroummu/Mpuentaan
¥ G Busnorer |_KOMIOHEHTOB

[y RTM_13xpantti:1

< I T

393,130 [Snap OFF

0 B

JBoiinbv menkoM JIK Ha ctpoke TekcT BrI3BaTh MEHIO BuJ MHAMKANMH PUCYHOK

66;

VEEQE

% WG D& &

Pucynok 65 — Co3nanue rpaduaeckux 3IeMEHTOB
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CeoiicTea ofbekta

=
g & | B | ¢

| Ceoricteo ‘ 3HaveHue [
||Korryp i
|| 3anuexa [ ]|
{ Wpwgr MS Shell Dig.8 i
:iBblpaBHMBaHHe Mo uentpy 1
||Texer <TeKcT> ‘
‘ Bug uraukaumu  Her auHamusaumu 1
e rexcra e ——————
|| CkpbTb NpU cTapTe False 1
||Nogckaska i
|[Bouenenve s MPB False 1

OcHoBHas NpUBA3Ka [ ]

Pucynok 66 — HacTtpoiika nHauKamnmum
B IIpaBOM II0JIC CTPOKHU Ha)XaTb JIK u BbI3BAThH CIIMCOK JAOCTYIIHBIX THIIOB. BI)I6paTB TUII 3HAYECHHUE
PHUCYHOK 67.
Her auHarausauuH
JHaYeHHE
Arg = KoHoT.
Arg »= KoHcT.
Arg & KoHoT.
Arg in Range

Pucynok 67 — Beibop Trria tuHaMu3anuu
B oTKpBIBIIEMCSI MCHIO HACTPOMKY MTapaMeTPOB JHHAMU3AINH PUCYHOK 68.
Tekct {TEKCT

=" B MHOMEALMM 3HaveHve
Mpu1BAsEa
= P opraar Genernc

Genernc g

Pucynox 68 — OxHo npussisku Beiopats cBolicTBo IlpuBs3ska.

B OTKPBIBIIEMCSI OKHE CaoiicTBO NMPpUBA3ZKU, HaXXaB KHOIIKY B - Ha €ro IIaHCJIn MHCTPYMCHTOB,

CO311aTh MATH apPTYMEHTOB dKpaHa 4 BXOJTHBIX M OJWH BBIXOJHOM PUCYHOK 69.

[ CroiicTaa npuasziy @
- X | E oo RB A ] b dd

‘ Wma | Tun Tun aaHHbIX 3HaYeHWe N YMONYSHWID Mpueazka | Poaru | Fpynna | Ea.uzmMeperus I
1 ehalN [Rg]REAL

%2 eglN [B¥)REAL

%3 etalN [RE)REAL

X4 kalN [RH]REAL

Y glm0UT BE)REAL

< >

[ loToBo H OtmeHa ” OteAsatb J

Pucynok 69 — Co3tanne apryMeHTOB 3KpaHa

JBorinbiM mienmukoMm JIK BbIIEIUTH MMS apryMeHTa W HM3MEHUTh €ro, BBEIsS C KiIaBUATypbl «X1»
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(3aBepuIMTh BBOJA HakaTweM kiaBuinu Enter). IToaTBepauTh CBA3b C 3TUM apryMEHTOM HaKaTHEM
KHONKHU ['0TOBO; AHAOTMYHBIM 00pa30M HACTPOUTH BCE BXOJIHBIC U BHIXO/IHBIC APTyMEHTHI.
BBenem B coctaB rpaduuyeckoro 5SKpaHa CpeICTBO, IO3BOJIAIOIIEE peaJnu30BaTh BBOJ UYHMCIOBBIX
3Ha4eHUH c kiaBuaTypbl. Co3mazuM HOBBIM apryMeHT mabjoHa SKpaHa JJis UX IpUeMa.

BriOpare Ha WHCTpYMEHTaJIbHOM MaHenu rpaduveckoro penakropa mkoHky I'D Kxomka - . C
MOMOIIBIO MBIIIA Pa3MECTHTh €0 B TOJE KpaHa Kak Mmoka3aHo Ha pucynke 70.

E bea ume iu* - UnterpyuposanHan cpeaa paapabomey TRACE MODE 6 - Llla6aoHbi_akpaHos.3xpan#1

Paitn Mpoekr Mpaska Cepeuc Bua Okvo Crpaska

oo SR BRX QA A R/ e OXNBERlNe IS8 E XS I

L E-iRB-HQ A4 4 8i8-T-

| [ Hagvrarop a X |E3Kpamﬂ‘ i o
B-X oo BB o RE A E »

@) Pecyoon 2 Kenam
= 585 Cucrema
" B spant1
= Karanei
Bl Wcrouru/Mpuentik
¥ @ BusmoTeku_KomMnoHeHTOs E

<TeKCT> W
[j e

E

v

Cucreva RTM_1.3xpantt1:1 | >
2,98 [Snap OFF

Pucynox 70 — I'paduueckuii sxpan

[lepeiiTi B pe&XuM peaaKTUPOBAHUS & NepBOM KHOIIKH, BbI3BaTh OKHO CBOWCTB [0 pucyHok /1.

CeolcTea ofbekTa

[ok]KHonka

g (B |¢ |

CeolicTeo t SHaveHue

Mea cocToaHua False

Mnockaa False

Teker X1

Wpner MS Shell Dlg.8

LUser Tekcra 1

Sanueka
Wzobpakerue

McTuHHbIA pasMep usotpakeHua  False

CKpbiTe NpY cTapTe False
MNogckazka
Beuenenuwe s MPB False

Pucynok 71 — CoiicTBa rpadyudeckoro ajieMeHTa

B mone Teker BBectn «X1». OTKpbITh OMaHK CoObITHS B u ok packpbiTh MeHIO [lo HaxaTHIO
(pressed). BeiOpars u3 crucka komanay lodaButh Ilepenats 3HauyeHuWe, pacKpbiTh MEHIO HACTPOCK
BBIOpPaHHOM KOMaHbl PUCYHOK /2.
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CeolicTBa ofbekTa

LK

| Ceoitcteo | 3HayeHWe

‘ I Koa aocTyna 0

|| Cobmus

- mousePressed

= mouseR | HotGasurs MNepenate sHaveHWe
HNo6aeute MNokazaTe/CKpbMTE 3 AEMEHTLI

HNo6aeure Mepeiftu Ha 3KkpaH
HNo6aeure MNocaate KOMMEHTaPUIA
JNo6aeure Mocnate noackasky
No6aeure MNocnate cTpoky
Jo6aeute BeinoaHute

Pucynok 72 — Hactpoiika Tra nepenadn
B none Tun nepenaun (Send Type) BeiOparh u3 crrcka BBecTn u nmepeaarh
Enter & Send) pucynok 73.

CeoicTEa 0fbekTa

= B | @
CeoricTeo - | 3HaveHue
| Kag goctyna 0
| Cofbmua
= mousePressed
MoaTeepsaeHue False
CurHan False

= MNepegare 3HaveHUe

Tun nepegayu Mpamaa v

3HaueHue Mpaman

Peaynurar Beectu 1 nepegarte

" HE-UNK

CTOYHUK WK
BoccraHaenueaTe 3HaveHue| |4
# mouseReleased HobasuTe

Jo6aBuTE NPOLEHT WKa
YMHOKUTE
Pasgenute

Pucynok 73 — Hactpoiika Tuna nepenadn

JIK B mnone Pe3yabTaT BbI3BaTh TAOJMUYHBIA PEAAKTOp apryMEHTOB W MPOM3BECTH MPUBSZKY K
aprymenty X1. Ilocne npuBssku okHo CBolicTBa 00BEKTa BBITJISIUT CIEAYIOIUM 00pa3oM PUCYHOK /4.
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CeolcTEa 0fbekTa

@Knonka
= | B | @
1 CeolicTeo | 3HaueHWe
"’Kon AocTyna 0
||Cofbrua
= mousePressed
MoaTeepkaeHue False
CurHan False
= MNepeaare 3HaveHWe
Tun nepegauu Beectu u nepeparte
3HaueHue
Peaynetar x1
MeTouruk
BoccTaHaenueatk sHaveHue False
# mouseReleased

Pucynox 74 — OkoHUaTeNbHBIN BU] OKHA CBOWCTB IPauECKOro IeMEHTa AHAIOTUYHBIM 00pa3oM
HAaCTPOUTh OCTAJIbHbIC KHOIKH X2, X3, x4.
IIpuBsi3ka aprymeHTa 3KpaHa K KaHaJLy

Cozpagum mo aprymentam X1, X2, X3, X4 u Beixogy Y 1ma0JoHa »KpaHa HOBbIE KaHalbl H
oTpenakTupyeM ux npuBsa3Ky. B cioe Cucrema otkpwiTh y3en RTM_1. C nomompio I1K BbI3BaThH

4yepe3 KOHTEKCTHOE MEHIO CBOMCTBAa KOMIIOHEHTa JKpaH#1 pucyHOK /5.
x I/lrnqaopmauuq P naru \ AprymeHTh \ .&Tpuég'rbl [

k2 L WA & d
Wma | Tun Tun aaHHBIR ﬁSHaquue MO YMONYSHUIO | Npueaska ‘ Pnaru
1 QJIN i @EAL il ‘FX1 :PeancHoe 3HaﬂenueTC»EeM;HTM_1] i
X2 palN @HEAL .FXZ:Peanbhoe 3HaveHue [Cucrema RTM_1)
X3 ealN [@]HEAL .F><3:Peanbnoe 3HaveHue [Cuctema RTHM_1)
x4 ealN E’.E]HEAL .FX4:F'eaanoe aHaveHue (Cuctema RTM_1)
auT H EAL ‘FYZBKDAHOE aHaveHue [Cuctema RTM_1)

g
o
=
M
g
=
o
e}
=
o
£
5
s

Pucynok 75 — OxHO cBOICTB 5KpaHa
BriOpars BKkIanky AryMeHTH, JIK Bbpienuts aprymentol X1, X2, X3, X4 u Beixox Y U C

MIOMOULIBI0 MKOHKH co3zaTh HOBBbIM kaHan. B pesynbrare, B y3nme RTM_1 ,0yxyT aBTomocTpoeHsl
ClIeyIoIlKe KaHaJlbl PUCYHOK /5.

KaHanb!

Jrpanit1:l

X1

X2

FFRFF PR
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PucyHok 75 — ABTOIIOCTPOCHBI KaHAJIBI

3.2.1 Cosnanune nporpammel Ha sizbike Texno FBD

CozmaauM mporpamMmy, KOoTopas OyJIeT peaiM30BBIBATh 3aJaHHYIO JIOTHYECKYIO (QYHKIHIO. J[BOWHBIM
memukoM JIK otkpbith y3enm RTM 1 u co3nate B Hem kommnoHeHT Ilporpamma pucyHok 76.

‘lla& Co30aTe KOMNOHEHT 3 T3 3kpan

| 3@ Cozpare rpynny » Mporpara I
A Coxparure ysenanaMPE | B Hokyment

‘ FJ(- 3arpysuTe gamn MPB Cease_c_CYBM

Pucynok 76 — Co3nanue komrnonenta [ Iporpamma
Boinenute kommnoneHT Ilporpamma#l u IIK BbI3BaTh KOHTEKCTHOE MEHIO, BbIOpaB B KoTopom JIK
nyHKT PegakTupoBaTh Ia0JIOH, NEPEHTH B PEXUM PEJAKTHPOBAHUS IPOrPaMMbI PUCYHOK /7.

Mporpararaati

X

CTpykTypa Nporpatddel

I'Ipcurpamma#'l

2 @.ﬂ.prgmembl
@ﬂDKaﬂbelE NEpereHHEIE

[ nofaneHele NepemMeHHEIE

@CF' YHE LM
@ETDHKTHDI:-I

BHELWHKE SHENMOTER KM

Pucynoxk 77 —PegaktupoBanue aprymeHToB [ Iporpammsl
Boigenenuem JIK B nepee mabnona IIporpamma#l cTpoku ApryMeHThl BbI3BaTh TaOMUYHBIN

peaAaKTOp apryMeHTOB HKOHKOM e CO31aTb B PCIAKTOPC

aprymeHToB ueTbipe aprymenra X1, X2, X3, X4 u Boixon Y. IIpu sTom nepseie 4
aprymenTa oyxHbI 06Tk TUNA IN, a mocneanuit — OUT pucyHok 78.

EBX HIEE O R B &
| Mram

‘ T Tymr maremIx | SHaYeMMe II0 FMOITY AR
X1 plaIN  [SHREAL
e etalV  @EJREAL
ixa phaIN REREAL
x4 pdaIN [RY]rEAL
¥ gm0UT  [BY]REAL

Pucynox 78 — ApryMeHTbI IpOrpamMMbl

Boeinenute B gepeBe mabnoHa crtpoky IIporpamma#l u B OTKpbIBHIeMcs auanore Buibop si3bika
BEIOpaTh 1361k FBD pucynox 79.
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& Bui6op Aapia Mporpammmposanus @

Brifepure A3bIK NPOrpamMMUpOBaHUA DYHKLMM:

() ST nporpamma
(O SFC auarpamma

(O LD auarpamma

(O IL nporpamma

[ Cnpaeka ] [ MpuHaTE ][ OtmeHa ]

Pucynok 79 — BeiGop si3pIka IporpaMMHUpPOBaHUS

[lo wnaxaruto »sKkpaHHOM KHONKKM IIPpUHATH B OTKPBIBIIEMCS OKHE PEAAKTOpa MPOrpaMm C
OOBSIBICHHBIMU TIEPEMEHHBIMH CO37aTh MPOrpaMMy B COOTBETCTBMM C 3adaHueM. J[ias BbiOOpa

namutpel FBD GnokoB HeoO6xoaumo JIK Mblmm HaxaTh Ha KHOIKY :@ [OCJIE YEro MOSIBUTCSI OKHO
BeibOpa FBD O6mokoB pucynok 80. Ilpu pa3zpaboTku mporpammbl BepxHue Bxoabl FBD 6GiokoB He
UCTIIONB3YIOTCS T.K. OHHM TpEIHA3HAYCHBI IS W3MCHCHHS TIOpsIKa Iepecuera OJOKOB, a
MH()OPMALIMOHHBIMU BXOJIaMH, SIBIIIIOTCS BXO bl HAYMHAS CO BTOPOTO.

FED 6noku

1

E 8 4

WHBEpcuUa yeTbipex Noruyeckoe Norudeckoe
3NEMEHTOB YMHOMEHWUE YMHONEHUE
YETLIPEX

JNEMEHTOE

1l

Noruyeckoe Noruyeckoe
CAOKEHWE CAOKEHWE YEThIpEX
3NEMEHTOB

H

’ Noruyeckue PyHKuMMH }I‘loﬁu‘rosble Pykumd | Apudpmeruyeckue PyHkumd | TpuroHomer  #

Pucynox 80 — [Tanurpa FBD 6iioxoB
Jlis peanu3aluy JIOTMYECKOM (QyHKUMU BbIOepeM crenyromue OJIoku: u3 paszaena Jloeuueckue
@ynkyuu FBD 6a0km unsepcus (!1X), norudeckoe ymHokeHHe (X&&Y u &&), TOrHYECKOe CIIOKEHHE
(). TMocme pa3merueHuss Bcex OJOKOB sl paccMaTpuBaeMOro IpuMepa ImporpamMma Oyaer
BBITJISIZIETh CIIEIYIOIUM 00pa3oM pHuCyHOK 81.
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Pucynok 81 — IIporpamma Ha si3bike Texno FBD

C IIOMOIIBKO HKOHKH Ha HHCTPYMCHTaHLHOﬁ IIaHCJIN PCAAKTOpa WU
«rop;meﬁ knasuieiy F7 CKOMITUJIUPOBATh IIpOrpamMmy H Y6CI[I/ITBCH B YCHCMHOﬁ KOMIIMWJISIIUKU B

o =
okHe Brixoa (Output), BbI3bIBAEMOr0 W3 MHCTPYMEHTAILHON MAHENN C IOMOIIBIO HKOHKH PHUCYHOK
82.

b8 TRACE MODE Script Cornpiler »1.0

Mporpararaadt] tmz compiled zuccessfully

FornnAuLA OTnagka

Pucynox 82 — Pe3ynpTat ycneurHoi KOMOMIALUN TPOTPAMMBI
MpuBA3Ka apryMeHTOB NPOrpammbl

BbinonHuM MpHUBS3KY apryMEHTOB IIPOrpaMMbl K aTpuOyTaMm KaHaioB. BbI3BaTh CBOMCTBa KOMIIOHEHTA
IIporpamma#1 yepe3 KOHTEKCTHOE MeHIO. BblOpaTh BKIalKy ApPrymeHTbl. J[BOMHBIM HakxaTHeM B
nosie IlpuBsi3ka mpuBs3aTh apryMeHTHI IPOrpaMMbl K aTpuOyTaM KaHaloB — aprymeHtsl X1, X2,
X3, X4 x peanbHOMY 3HaueHHIO kaHayoB X1, X2, X3, X4 pucyHok 83.
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@ Crondmrypuposath ceaas gasCuctema.RTM_1.[1porpamva#1:2:X1_R

& 585 Cucrema AL | ATpubyrel ‘VAprgMEHTbT‘
=) ok RTM_1 !‘I‘D_J_Ijlgnnoe uMa &
|0 PeantHoe sHavenve
| [E KaHane! i1 AnnapaTHoe 3HaYeHue 3
® H1: f2 BxoaHoe sHayeHWe
B Ixpauit] |3 Cocrosmue
.F X1 :4 HocTosepHocTs
i5 Mepuoa nepecyeta [3HaveHue)
.F x2 |6 TeraeHuua
— |
.F %3 !7 WHrepean
|8 MoaknoyeHue
.F x4 |9 Bbioaoe sHaveHue Ly
|
( a . v | ¥
| ATPUBYTEI/APryMEHTEI LTun arputiyra 7‘
[I'Ipuaﬂsa'rb KaHan] [ﬂpuBﬂsaTb anuégT] [ Mpueaska l E OtmeHa ;

Pucynok 83 — CBsi3b apryMeHTOB [TPOrpaMMBbI C apryMEeHTaMU 3KpaHa JIBOMHBIM IEITYKOM B IOJIE
IIpussizka aprymenTa nporpaMmMsl Y BbI3BaTh OKHO

HACTPOMKU CBsI3M, BbIOpaTh B JIEBOM OKHE KaHal kiacca «Bwi3oB» Jkpan#l, a B mpaBoM OKHE
BBIOpATh BKJIAIKy APryMeHTHI U yKa3zaTh B Heil apryMeHT Y u kHomnkoi IIpuBsi3Ka moaATBEpIUTH CBSI3b
pucyHOK 84.

@ CroHurypuposath cefab anaCuctema.RTM_1.Tporpamma#1:2:3kpan_1_1_Y

a Eﬁs Cuctema o A'rpuﬁyﬁ t“VADryMEHTbI ‘
=] = RTM_1 H!@ _‘_’I"ul'»l“_“_Tw_lEjaﬂﬁblx _' 3HaueHue no yMonyaH

%1 plalN  (@S)REAL

il Kavem %2 gaN BEREAL

®- 3kpanttl:l X3 phalN  [REREAL

e i X4 plalN  BS)REAL
Y elm0UT REREAL

& 2

& x3 Ti

& x4

a ¥ £ >

‘ ATpUBYTEI/ApryMeHTbI ‘ Tun arpuéyra

[l'lpusﬂsam KaHan] I‘\pusﬁsaTb aprgM&H‘] l Mpueaska ] E OTtmeHa i

Pucynox 84 — CBsi3b BBIXOJHBIX apryMeHTOB B pe3ynbrare, OyneM nuMeTh pUCyHOK 85.

B A v| @ d
Wma | Tun ‘ Tun aaHHbIR ; 3HayYeHWe Mo YMoNYaHUID ‘ Mpueazka |
X1_R ealN  BEJREAL ®_:1:Peaneroe sHaverme (Crcrema RTM_1)
x2_R ealN @REAL .FXZ:Peanbnoe 3HaveHue [Cuctema RTM_1]
. <3_R ealN REAL .FXB:Peaanoe 3HaveHue [Cuctema RTM_1]
x4_R ealN REAL .FX4:F'eaanoe 3HaueHue [Cuctema RTM_1)
kpar_1_1_ e OUT [SH)REAL ®_3xpant1 1Y (Cucrema ATM 1) ‘

o

o

k=3
o
T
oy
=}
=

uctemaRTM_1.M

[

Pucynok 85 — OkoHuatenpHas HacTporika cBsi3u [locie 3aKphITh OKHO CBOHCTB KOMITOHEHTA
IIporpamma#1.

3anyck npoekTa
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CoxpaHUTbh MPOEKT C IMOMOIIBI0 HKOHKH lH. Ha wuHCTpymeHTanbHOW mNaHenu BbIOpaTh KOMaHAy

¥ CKOMITWJIMPOBATh TEM CaMbIM IPOEKT JJIS 3allyCKa B pealbHOM BpeMeHHU. B HaBurarope nmpoekra
BbIenuTh y3en RTM_1 pucynok 86.

Yo v X |0 B RE & E >»
@) Pecypcol [E Kanans
‘_7 3
9.3{ Cuctema : C Jrpanttl:1
={ ud RTM_1 =
= { &
[S Kanans

[
B WerourukudTpuemHiKi JF °e
® ?'g BUBAMOTEKW_KOMNOHEHTOB EbF X3

B
& v

;;. = Mporpammatl:2

Pucynok 86 — HaBuratop mpoekra

BriOpats HKOHKY Ha HMHCTPYMEHTAJbHOM IaHENIM M 3allyCTUTh PEXUM HCIIOIHEHUS.
Jns coctaBiaeHus ordera HEoOXoAMMO B MeHI0 MaiiJl BBINOJIHUTH KOMaHIY
JIOKyMeHTHPOBATb MPOEKT moiy4deHHbIN *.html ¢daitn HeoOxoanmo pacrieyarars.

KonTposbHbie BONpochl

Marematnueckas 00padboTKa JaHHBIX
ApXUBUPOBaHHUE KAHAJIOB y3J1a

1. SCADA cucrema TRACE MODE

2. Tlpuniun pa6otsl MonuTopa. Kanan TRACE MODE 6
3. O6ecneuenue pabotsl pacupeeneHHbIX ACY

4. PesepBupopanue

5. ApronocTpoeHue

6.

7.

8.

ApXUBUpPOBaHME KaHAJIOB IPOEKTA
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JlaGoparopHas padora Ne3 Peanmzanusi 0THOKOHTYPHOI CHCTEMbI ABTOMATHYECKOT0
peryaupoBanus npu nomomu SCADA—cucrembl TRACE MODE

Leab padoThi: OCBOMTH METOIHMKY MPOrPAaMMHUPOBAaHUS OJHOKOHTYPHOW CHUCTEMbI aBTOMAaTHYECKOTO
perymupoBanus npu nomonm SCADA—cuctemsr TRACE MODE na si3sike Texuno FBD.

IMopsinok BbINOJTHEHM S JIA00OPATOPHOI padoThI

PaccMoTpuM peannzanuio OJHOKOHTYPHOH CHCTEMBI aBTOMATHYECKOTO PErYJIMPOBAaHUS IMPH MOMOIIU
SCADA-cuctemst TRACE MODE na s3pike Texno FBD.

Pazpabotka m000ro mpoekTa aBTOMaTHU3allMK BCETAa HAYMHAETCS ¢ 3amycka VIHTerpupoBaHHOM cpeabl
paspabotku (MCP). Jlns ee 3amycka HeoOXxoaumo BeIMojgHUTH koMmaHay: |TRACE MODE IDE 6
(base) w3 rTpynmbl yCTaHOBKM HMHCTpYMEHTaIbHOW cucteMbl B MeHto [Iporpammer WINDOWS wnm

S .
NBOMHBIM 1eTdkoM JIK MbIIH 0 HKOHKe B2 pabouero ctoa Windows pucyrok 87.

{8 Murerpuposannan cpeaa paspaborku TRACE MODE 6 Q@@

Pain [lpoert Bua OkHo Cnpaeka
I Haeurarop npoekta x

X | oo BB e RE & »

Pucynok 87— MuterpupoBannasi cpena pa3padoTku

ITocne 3anmycka ICP B meHto @aiin BeiOpaTh Komanay Hacmpotixu UC...
B mnosiBuBIIEMCSI OKHE BBIOpaTh Yposensv cnodcHocmu W HACTPOUTH Kak MOKAa3aHO HA pHCyHKe 88:

= Hactpoinu @

(& Npocroit O KomnnexcHeit
oc i Ot

Buaumo

Coxpanute ana MPB
Wrmon

Ornaaka
Koreeprep us TRACE MODE 5

KhMua,

Eubauorery

OTKpbIBaTE WaBA0H
CTPROMTE KOAUPOBKY MO TEXHOAO MM
Co3zaaTs ofbexT NpW KONUPOBaHUW U3 BUBAUOTEKU
Penakrop aprymenTos
BazoBbiit peaakTop
Pna
Penaxrop SOL

PenakTop nporpamm

( Toroso ][ Orvera [ Nowemms | [3uavern o yonsario
Pucynox 88 — Hactpoiixku UCP

3areM BbIOpaTh Omiadka M HaCTPOUTH KaK TIOKa3aHo Ha pucyHke 89.
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= Hactpoiku @
uc
Ofiwme

Uposets cowHoeT \& RATM ‘- et \g it ‘a T-Factory Console
Bua = Lo

CoxpatuTe ans MPB MCMONb30BATL:
|Wruon

L0 0TNAAKM CABAYIOLIME TUNOE Y30E

®n cr rpadu
on inep Ges p

Koneeprep us TRACE MODE 5

PenakTop apryMeHToB:
BasoBbii peaskTop
Pna

i"enakrup soL
Peaakrop nporpanm

[ lotoso ] [ OrtmeHa ] [ MpumeruTe ] [3Ha‘42HIAE 0 YMON4EHUIO

Pucynox 89 — Hactpoiiku UCP

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

:
HavkaTHeM JeBoM KIABHIIH MBIIIH 10 HKkoHKe M UHCTPYMCHTAJIBHOU MMaHEIH CO3/1a/IMM HOBBIi
MIPOEKT P 3TOM B OTKPBIBIIIEMCSI Ha 3KpaHe auanore pucyHok 90.

% Hoebii npoekT @

MpocToii CranaapTHewt  KomMnaekcHbIi

L Cozpare j[ OtmeHa ]

Pucynok 90 — Beibop Trra mpoekra

Bribepem Ilpocrtoii ctunbs paspabotku. Ilocne Haxarus neBoi kiaBuimu Mbimu (JIK) Ha skpanHON
kHonke Co3damps, B 1eBOM OkHe HaBuraropa mpoekra mosiBUTCS I€PEBO MPOEKTa, C CO3JaHHBIM Y3JIOM
APM RTM_1. Ortkpoem y3en RTM_1 npoitaeiM memukom JIK, mpu 3TOoM, B NpaBOM OKHE
HaBuratopa mpoekrta oroOpa3utcs coiepxumoe ysia — myctas rpynna Kananael m oquH KaHan
kinacca «Bp3oB» Jkpan#l, npeaHa3sHayeHHbIM Uit oToOpaxkeHuss Ha y3ne APM rpaduueckoro
sKpaHa pucyHok 91.

- X oo RB D RE & E >
@) Pecypeel [E KaHane
2 s [
?}A ST %‘: 3kpan#l:l
=l RTM_1
[E KaHane!

B Meroumku/Mpueniku

@
"t‘ i% BuBAMoTEKM_KOMNOHEHTOB

Cuctema RTM_1
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Pucynok 91 — HaBuraTop npoekra

Co3pgaHue rpadpuyecKkoro sKpaHa
JBoitapiM miemukom JIK Ha kommoneHTe Jkpan#l OTKphIBaeM OKHO TpadUyecKOro pelakTopa.
[ToAroToBUM Ha SKpaHe BBIBOJ JAMHAMHYECKOTO TEKCTa ISl OTOOpPaKCHHs YHCICHHOTO 3HAYCHUS
BXOJIHBIX MEPEMEHHBIX alePUOIUYECKOT0 3BEHA MEPBOr0 Mopsaka: Kod(h(HUIMEHTa YCHUICHUS 00bEKTa
(Kob), mocrosiuHOi Bpemenun oOwbekta (TOb), Bpemenu 3amasmeiBanust (Tau); TIMJ peryssitopa:
ko3ddunment  ycunenus  perymsaropa  (Kr), Bpemenu  uwnrerpupoBanus  (Ti),  BpeMeHH
muddepentmposanus (Td); u Bennuunnbl 3aganus (Zad).

BoiOpaTe Ha WHCTpyMEHTaNbHOM maHenu rpaduyeckoro penakropa ukoHky I'D Kuomka - . C
MTOMOIUIbIO MBIIIM Pa3MECTUTh CEMb 3JIEMEHTOB B IOJI€ IKpaHa KaK MOKa3aHO Ha pUCyHKe 92.

[ D:/Anencanap/CTPCA/ 16 TM6. 3/12/LR2. pri* - Murerpuponannas cpepa paspabomiy TRACE MODE 6 - lla6/ions)_axpanos. dxpanfil
ain Mposkr [paeka Cepeuc Bua Owio Crupaeka
ool (VAT AR/ =AONBRH:03BEXO L -S-=-3-
B-H@ AL % &:id-
e B[ s | e
- X cRE o RE M E >
@) Pecypcsi = Ko
s E:H Lcrsie || B 3epantn1
= w3 ATM ‘
[ Kamanst
B, Meroumu /MpuentHaky
& G Bunuoreru_komnonenTos
Cucrema ATM_1 3xpantil:] = < >
i 123,266 [Snep OFF

Pucynok 92 — I'paduueckuii s3kpan

[lepeiiTn B peXUM pEeIAKTUPOBAHUS HAXKaTUEM b KHOIIKHY, 3aTeM ABOMHBIM IeirukoM JIK BeI3BaTh
OKHO cBO#cTB repsoro ['D pucynok 93.

CeofcTEa OGbEeKTa

[ox]Krora

|2 [k | & |

CeoticTso 1 3HaueHue
Nea cocToaHua False
Mnockas False

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

HMzobpaskeHue

Wer G p P UsoGp. 1: False

CrpbeMe Npu cTapTe False
MNogcraska

EvueneHue s MPB False

Pucynok 93 — CoiicTBa rpaduaeckoro 3jJeMeHTa

B nmone Teker BBectn «K 00BbekTan. OTKphITh Onank JeiicTBus B u (mpaBoit kHomKkoM MbimH) [1K
packpeitb  MeHio CoObitmss  ITo  Hamkarumio (mousePressed). BriOpaTth W3 chUCKa KOMaHIY
Job6aButh IlepenaTh 3HaueHHe, PACKPBHITh MEHIO HACTPOEK BHIOPAHHOU KOMaHbI pUCYHOK 94.
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|0k |KHonka |Cnpaska
e —
| CeolicTeo 3HaueHue |
|| Cofbmua

- mousePressed

B mouseR I No6aeure MNepeaate sHaYeHue I
Ho6aeute MNokasaTe/CKpbTE 3 AEMEHTBI
Hotaeure MNepeiru Ha 3kpaH

\
\Koa aoctyna 0 l
|
|
|

Ho6aeure MNocnate KoMMeHTapui
Ho6aeute MNocnate Nnoackasky
Ho6aeute MNocnate cTpoky
Ho6aeure BeinonHute

Pucynok 94 — Hactpoiika Tuma nepeaadu
B nosie Tun nepenaun (Send Type) BoiOpath u3 criucka BBecTn u nepenarn
Enter & Send) pucynok 95.

CeolicTea 06bekTa

— | g
= B | &
| CeolicTBo 3HaueHue
||Koa aocTyna 0
|| Cofibmrua
= mousePressed
MoaTeepxaeHue False
CurHan False

= MNepegate sHaueHue

Tun nepeaayu | Mpaman v |

3HaveHue Mpaman

Paaunorar Beectu 1 nepeaate |

i HE-WITK

CTOYHUK WK
BoccraHagnueaTs 3HaveHue| |4
- mouseReleased HoGasute

Jo6aeuTe NpoueHT wka)
YmMHOMUTE
Pazgenure

Pucynox 95 — Hactpoiika Tuna nepenaun
JIK B none Pe3yabTaTt BbI3BaTh TaOJMYHBIN peJakTop apryMeHToB. B oTkpeiBuieMcsi okHe CBoiicTBO
= -

NPUBA3KH, Ha)XXaB KHOIKY Ha €ro MaHeJId UHCTPYMEHTOB, CO3JaTh BOCEMb apryMEHTOB JKpaHa
7 BXxomHBIX M oauH BbixogHOoW. Bxommoi (IN) wmu Beixognoit (OUT) Oyaer aprymeHT, BbIOMpaeTcs
U3 HU3MAJAIOUIET0 MEHI0, MOsBIsIoNIerocs mpu JaBoiHoM mienuke JIK mo Tumy aprymenra (pucyHOK
96). [IBoiiHbM mierukoM JIK BeIIETUTH MMs apryMeHTa M U3MEHUTh €ro, BBeIs ¢ KiaBuatypel «Koby
(3aBepiInTh BBOJ HakarheM kiaBuinu Enter). IToarBepmuTh CBA3bp C 3TUM apryMEHTOM HaKaTHEM
KHONIKM ['0TOBO AHanoruuHbIM 00pa3oM HACTPOUTH BCE OCTAJIbHBIE apTYMEHTHI.



45

[ CpoiicTea NPHBAIKH E|®
- L T —

Wra ‘Tun lTunnaHbex [3Hauenue M0 YMOAYSHUIO Iﬁpusﬂsxa ]@naru ‘prnna [En.usmepenuﬂ ‘Kommen‘rapuﬁ
Kob  pigiN  BSREAL
Tob phalN  [SHJREAL
Tau gialN [SEREAL
Ki phalN  [BE)REAL
Ti  phalN  [REREAL
Td  phgiN  [EE)REAL
Zad gialN  [REJREAL
Vihod glnOUT REREAL

[ loToso ][ OTmena ][ Oreaszars ]

Pucynok 96 — Co3nianue apryMeHTOB 9KpaHa
[Tocne nmpuBsizku okHO CBoicTBa 00BEKTA BBHITTIANUT CIEIYIOIUM 00pa3oM pucyHok 97.

CeolicTea 06beKTa

[ok]KHonka
ERLEES
CeolicTeo ] 3HaveHue
Koa aoctyna o
Cofibmrua
=) mousePressed
MoaTsepskaeHue False
CurHan False
= Mepegare sHaYeHUE
Tun nepeaayu BeecTtu 1 nepeaare
3HaueHue
Pesynerar Kob
HMeTounruk
BoccraHaenueate sHaveHue False
mouseReleased

Pucynok 97 — OkoHYaTeNbHBIN BUJ OKHA CBOKCTB IpauIecKoro JieMeHTa

Zad.
AHanoruYHbIM 00pa30M HACTPOMTH OCTalbHBIE KHOMKK TOb, Tau, Kr, Ti, Td,

Jns oToOpakeHHs YUCIOBOTO 3HAYCHHUS BXOJHBIX apTyMEHTOB CO3JaJUM H
pasmecTuM ceMb D k@E¢ moka3aHo Ha pucyHke 98.

ABE
Hnst storo axtuBupoBaB [ HaxarueM JIK, pucyem obnactu BbIBOJAa TMHAMUYECKOTO TEKCTa,
3a7aBas JIEBBI BEPXHUU U NMPaBbIi HIHKHUN Vbl meirdykoM JIK.

[ D:/Anexcannp/CTPCAY a6 TM6. 3/12/LR2. prj - Minterpuposantas cpea paspaomku TRACE MODE 6 - lla6/ionsi_kparos.Ikpantl
Pabin Mpoexr Mpaska Cepeuc Bun Oxno Cnpaska

foo SR x (AR ODAR]/ e ONERNe I 4BE=Q1 L-B-=-5-
‘Re-E AL % Bid-T

BE . RE &

@) Pecypes [E Kaan K ofexra <rexer> K perynsmopa
& g
?1‘ Chcrebe %C Bepantl-l | T obmexra <rexers I Bpemsa uHTerpupoBaria
E ud ATM_1
=« Bpewn sanasasiearis <resc> BpeM Up@EpEHUIPOBIHIA
2 Karanei
B, McroursmuMpuentim 3ALAHWE <rexer>

# @ Bubmorexu_kamnonenTos

Cucrema ATM_1 3kpantt]:1 | [

>

658, 552 [Snap OFF
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Pucynoxk 98 — Co3nanue rpaguaecKkux 3J€MEHTOB

[Tocne 3TOr0 HEOOXOIUMO MEPEKIIOYUTHCS B PEKUM PEIAKTUPOBAHUS akTUBammen ['D b . JIBOMHBIM

menkoM JIK Ha CT‘OKG TexkcT BbI3BaTh MEHIO Bua mHaukamuu pucyHok 99;
CeolcTEa ofbekTa x

ABCTekcT

= & | B | &

CeolicTeo | 3HaveHue
|Kotmyp
|Janueka [ ]
Wpyar MS Shell Dlg.8
BreipaBHuBaHue Mo ueHTpy
Texer <Teker>

Bug unaukaumu Het auHamuzaumm

User Texcra e —————

|\CkpbiTe NpU cTapTe False

MNogckaska
|Bouenenve s MPB False

OcHosHaA NPUBASKA l ]

Pucynok 99 — Hacrpoiika nHIukanuu
B oxne «CpoiictBa oObekTa», nodHbiM ImemukoMm JIK mo cBoiictBy Teker pa3BepHyTh ero. B
MOSIBUBIIEMCS] TIOANYHKTe Bua MHAMKANMM [IENKHYB 10 3HaYeHHio HeT nmHamMmu3aumu BbIOpaTh €ro
tun 3navyenne (pucynok 100).
HeT nuHarMKIanM
3HaYEHHE
Arg = K.oHoT.
Arg »= KoHcT.
Arg & KoHoT.
Argin Range

Pucynok 100 — Bei6op Tina auHamMusanuu
B oTkpbIBIIEMCSt MEHIO HACTPOHKH MTapaMeTPOB AUHAMU3AIH pucyHok 101.
Tekct {TEKCT
= Big uHg e aumg 3HaYEHWE
MpuEAzKa
= Poprar Generic
Generic  %g

Pucynok 101 — OkHo nipuBsizku Beiopats cBoiictso IlpuBsizka u ceszats ¢ Kob.
JIoToJIHUM CO3JIaHHBINA 3KpaH HOBBIM ['D U1 COBMECTHOro MpocMOTpa MU3MEHEHHH 3HA4eHHUN KaHaJoB
y371a BO BPEMEHHM M OTCIEKHUBAHUHU MPEABICTOPUU — TPEHIOM.
Ha »skpana pasmectuim I'D Tpena mans BeiBoga 3nauenuit Zad u Vihod pucynok 102. OcHoBHBIE

L

== n, Beenus JIK

cBoiictBa D ocrTaBuM 3amaHHbiMU 10 ymondayito. IlepeiiieM BO BKIAIKy
ctpoky Kpusslie, ¢ nomoursio [IK =:
CO3/1aIUM [[BC HOBbIE KpuBBIe. HacTpOMM WX TPHUBSI3KK K apryMEHTaM, TOJIIMHY U

BT JIMHUM:
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aiin Mpoexr [pasra Cepeuc Bua Oxvo Crpaska

oo ek xvQR O AR/ aJIONERNe sl ZBEZ L-S-=-5-
=4 QALK BED
BB RE A E >
| @ Pecypont [ Ko <rekers K perynropa
| ' 25 Cucrema 2
i %C Iepanttl:1 T ofeekta <reKets. Bpeta WHTErpHpOBaHA <rercT
= ud ATM1
= Bpenn sanasnsiearyin <reker> T — <rekcrs
= Karansi

B, Vicrouru/Mpuentiku

G Busnorexu_komnonenTos

228 3N
@Esméeg

3ALAHUE

<rexcT>

Qé*

[Kpvewe | Merownac

| Bnaverve |

Cicrenda RTM_1 3kpartl:-1 <

.

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

CeolicTea ofekTa

Pucynok 102 — Pa3memienue Tpenaa
JBoiinbim memukoM JIK mbimu B mosie TpeHaa oTKpeiBaeM OKHO CBOMCTBA TPeHAA U IEPEXOJuM Ha
Bkiaaaky Kpusble. Haxxumas TIK mbimu B mojie kpuBbie 3amaem ase kpusbie Zad u Vihod, a B mone
MIPUBsI3KA MPHUBA3LIBACM CO3/IaHHBIC KPUBBIC K 33JaHHIO U BBIXOy KaK MOKa3aHo Ha pucynke 103.

(= Tom
=ENGE
{ CeolicTe0 ‘ 3HayeHue ~
| Bgusue
= Kpusasl [Zad
3aronosok
Mpueaska Zad
WHTepnpeTUpoBaTh Kak 3HaveHue
lger R |
Crune AWHWA
ToAWmMHaE AUHKWK 0
Twun mMeTok Het meTok
Popmar %q
Crunb npu <30 UW=0 -----=--=---mmmmommomee
Ctune npul=0uw= — — — — — —
Crunb npul<>0uw=1 —--—--—--—--—-—--
Makc. sHaueHue 100
MuH. sHaveHue 0
WHrepnonuposarie (10 nepuoay peanbHoro Bpeme
=l Kpusaa2 [Vihod
3aronosok
Mpueaska Vihod
WHTepnpeTUpoBaTh Kak 3HaveHue —
lger D ———]
Crune AuHWA
ToAWKHA AUHKA 0
Tun MeTok Het meTok
Popmar *%aq -

Pucynok 103 — CoiicTBa TpeHIa

MpuBA3Ka aprymeHTa sKpaHa K KaHany
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Cosmamum o aprymentam Kob, Tob, Tau, Kr, Ti, Td, Zad, Vihod, mra6iona sxpana HOBbI€ KaHAJIbI K
oTpenakTupyeM ux npusssky. B cnoe Cucrema otkpeiTh y3e1 RTM 1. C nomomsto 1K Bb3BaTh
KOHTEKCTHOE MEHIO CBOMCTBA KOMITOHEeHTa DKpaH#1 u BeiOpaTh koMmaHay CBoiicTBa pucyHok 104.
BriOpath BiIaaKy Aprymentsl, JIK, npu Haxartoi kiasume Cntrl, Bernenuts aprymentst Kob, Tob, Tau,
Kr, Ti, Td, Zad, Vihod u ¢ moMoupr0 HKOHKH CO31aTh HOBBIE KAHAJIBI.

Wnepopmauua P naru AprymeHTe! ATpubyre!

3| 22 ZE | W B ¥ ab ~| b 8
Uraa Tun | Tun aanHex 3HAUSHUE MO YMOAUSHUIO MNpusaska “Pnaru | Fpynna
Kob elglN (@ WK ob PeancHoe shaverie (Crorena FTM_1]
Tob TS ®_Tob Peancroe shaverve [Cuctena RTM_1)
Tau edalN @ TauPeanshoe sHauerue [Cuctema RTM_1)
Kr edalN @ Kr-Peancroe sHaueHue [Cuctema RTM_1)
Ti elalN S Ti:PeancHoe snauerue [Cuctema RTM_1]
Td edalN @ Td:PeancHoe sHauerue [Cuctema RTM_1)
Zad T ®_>5d PeancHoe shavere (Cucrema RTM_1)
Vihod elm0UT BEREAL ®_ vihod:Bxoaroe sHauerue [Cuctema RTM_1)

Pucynok 104 — OxHO CBOMCTB dKpaHa
B pesynbrarte, B y3ne RTM_1, OyayT aBTOMOCTPOEHBI CISAYIONINE KAaHATBI PUCYHOK
105.
KaHane

5 i

Jrpanit1:l

Kob

B EFFEE

Tob

Tau

Kr

Ti

Td

Zad

&

Vihod

Pucynoxk 105 — ABTONOCTPOEHBI KaHAJIbI
Co3spgaHue nporpammbl Ha A3bike TexHo FBD

st cozmanust FBD-niporpaMMel 1 IOJKITFOUEHHSI €€ K MPOEKTY HY)KHO BBITIOJHUTH CIIEAYIOIINE
oTepaLuu:

— pa3MecTUTh HEOOXOoJMMble (QYHKIHMOHAJIbHBbIE OJOKM B pabouem mnone FBD-
penakropa;

— COEIMHUTH HY>KHBIE BXO/Ibl U BBIXO/IbI OJIOKOB, 00pa30BaB €AMHYIO JUarpaMmy;

— 3a7aTh apryMEHTHI, IEPEMEHHBIE i KOHCTAHTHI IPOTPAMMBI;

— MpUBSA3aTh BXOABI/BbIX0Abl FBD-muarpammbl k aprymeHTtaM, NepeMEHHBIM U
KOHCTaHTaM IpOrpaMMBl;

— CKOMITHJTMPOBATH TPOTPAMMy
Co3magum mporpaMmy, KoTopas OyAeT peaau30BbIBaTh OJHOKOHTYPHYIO CHUCTEMY AaBTOMAaTHYECKOIO
perymupoBanus. Jns storo IIK mo y3my RTM_1 BbI3BaTh KOHTEKCTHOE MEHIO BbIOPATh MOJAMEHIO
«Co3nath koMnoHeHT» U BbIOpatTh JIK B Hem komnoneHT IIporpamma pucyHnok 106.
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|’E’a Co3aaTh KOMNOHEHT » [E] 3kpaH

#® Cosznars rpynny 3 Mporpamva

A Coxpanute yzen ana MPB % DNokymert

B¢ 3arpysure aamn MPB Cease_c_CYBN

Pucynok 106 — Coznanue kommnonenta [IporpamMma

Boinenute kommnoneHT Ilporpamma#l u IIK BbI3BaTh KOHTEKCTHOE MEHIO, BbIOpaB B KoTopom JIK
nyHKT PegakTupoBaTh 1a0JIOH, NEPEHTH B PEXUM PEJaKTHUPOBAHUS IPOrpamMMbl pucyHok 107.

Mporpararaati

X

CTpykTypa Nporpatddel

I'Ipcurpamma#'l

@.ﬂ.prgmembl
@ﬂDKaﬂbelE NepereHHBIE

[MnofaneHelE NepeMeHHEIE

@CF' UHE LI
@ETDHKTHDI:-I

BHELWHKE SHENHMOTERKM

Pucynok 107 — PenaktupoBanue aprymeHToB [IporpamMmbl

Boigenenuem JIK B gnepeBe mabnona IIporpamma#l cTpoku ApPrymMeHTBHI BbI3BaTh TaOJUYHBIN

peaAaKTOp apryMmMeHTOB HKOHKOM B - U CO3aaTb B PCHAKTOPEC apryMCHTOB CJICAYIOIIUC apTyYMCHTHI

nporpammbel Kob, Tob, Tau, Kr, Ti, Td, Zad,. IIpu srom aprymentst Kob, Tob, Tau, Kr, Ti, Td, Zad
nomkubl ObiTh THHA IN, a Vihod — OUT pucynok 108.

X || EE (oo DM

:I'Imz :Tx»m Tirn maHHuX | SHaYeHMe II0 FMOITY a0
Kob oIV [@HREAL
|Tob plaIN @REAL
[Tau g IN [RS]REAL
Kr ptaI¥  [R¥)REAL
T4 phaIN  [RE]REAL
Ta plaIl  [R¥]REAL
Zad paIN  [REREAL
ihod clg0UT  [§G]REAL

Pucynox 108 — ApryMeHTBI TporpamMMbl

MenkuyB JIK B nepese mabiona crpoky Ilporpamma#l u B oTkpbiBlIeMcs auanore Boibop si3bika
BEIOpaTh s1361k FBD prucynok 109.
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B Bui6op fabika [1porpavvupoBaHys @

Brifepure A3bIK NPOrpPaMMUPOBAEHUA BYHKLWM:

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

O IL nporparma

[ Cnpaeka J [ MpuHATE ][ OtmeHa ]

Pucynox 109 — Bri6op si3b1ka porpaMMUpOBaHUS

[lo wnaxaruto »sKkpaHHOM KHONKKM IIPpUHATH B OTKPBIBIIEMCS OKHE PEAAKTOpa MPOrpaMm C
OOBSIBICHHBIMU TIEPEMEHHBIMH CO3[aTh MPOrpaMMy B COOTBETCTBMM ¢ 3adaHueM. J[ias BbiOopa

namutpel FBD 6mokoB Heobxonumo JIK MbImM Ha)kaTh Ha KHOIKY :@ [OCJIE YEro IIOSABUTCS OKHO
BbiOopa FBD 6nokoB pucynox 110. Ilpu paspaborku mporpammbl BepxHHe Bxoasl FBD GmokoB He
UCTOJB3YIOTCST  T.K. OHM TMpeIHA3HAYCHBI Ui M3MCHCHHUS TIOpsIKa IiepecueTa OJIOKOB, a
MH()OPMAMOHHBIMU BXOJIaMH, SIBIISTFOTCS BXO bl HAYMHASI CO BTOPOTO.

T

FED Gnoku

11

1

WHBepcua YeTbipex Noruyeckoe Noruyeckoe
3NEMEHTOB YMHOKEHWE YMHOKEHWE
yeTbipex

3INEMEHTOB

3

Noruyeckoe Noruyeckoe
CAOXEHWe CAOXEHWE YETBIPER
3NEMEHTOB

K

Noruyeckue Pydkumn | Moburosble PyHKUMM “ Apudmeriyeckue Pydkumd | TpuroHomer

Pucynox 110 — ITamurpa FBD 6i1oxoB

st co3pgaHusi CHUCTEMBI YINpaBlieHWs BBIOEpEM cieayromue ONoKu: W3 pasnena Apugmemuueckue
@ynryuu FBD 60k Boruntanue (X-Y); u3 pazaena Pezyruposanue FBD 60k mozaens oobexta (OBJ)
u 38eHo PID (PID). Ilocne pa3memieHuss Bcex OJIOKOB mHporpamMma OyJIeT BBIIVISACTh CIEAYIOIINM
obpaszom pucyHok 111.

ey . T oBJ
Zad .t o} — NP INP
E iy e A Do E
i 2z Pdo o T Qf—+> Vinod
i ' LK I s L] '
—max || —sns
g 0:E
1:0 !

Kr
Td
Ti
Kob
Toh
Tau
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Pucynoxk 111 — I[Iporpamma peanu3anuu CUCTEMBI yIIPABICHUS

C noMoIpl0 MKOHKU Ha WMHCTPYMEHTAJbHOM IIaHEIU peNaKkTopa WU
«ropsiuedt  kiaBuiei» F7 ckoMmuimupoBaTh MporpamMmy M yOEAWTHCS B YCHEIIHOW KOMIMJISIMH B

o k2
okHe Beixox (Output), BbI3bIBAEMOr0 M3 MHCTPYMEHTAILHON MAaHENU C IOMOILIbIO HKOHKH PUCYHOK
112.

b TRACE MODE Serpt Compiler +1.0

Mpaorpararat] . tms compiled successfully

F.arnunagma Otnagka

Pucynok 112 — Pe3ynbrar ycnemsoi KOMIWIALUY TPOTrpaMMBI

3.3.4 IlpuBsizka apryMeHTOB IPOrpPaMMbI
BhinmosHUM NpUBSA3KY apryMEHTOB MPOrpaMMbl K aTpUOyTaM KaHalIoB. BbI3BaTh CBOWCTBA KOMITOHEHTA
IMporpamma#1 uepe3 KOHTEKCTHOE MEHIO. BBIOpaTh BKIIaIKy APryMeHTHI.
JIBoiiHbIM 1iemukoM B nosie IlpuBsizka aprymeHta mporpammsbl Y BbI3BaTh OKHO HAaCTPOWMKH CBSI3H,
BHIOpaTh B JIEBOM OKHE KaHan Kiacca «Bp3oB» Jkpan#l, a B mpaBoM OKHE BBIOpaTh BKIIAJKY
ApryMeHTBl U yka3zaTb B Heil apryment Vihod u kHonkoii IIpuBsI3Ka NOATBEPIUTH CBSI3b PUCYHOK
113.

= CroHpurypHpoBath cefab anaCuctema.RTM_1.lMporpasa#1:2:3xpan_1_1_Vihod

= 525 Cucrema A1 | ATpubyrer | ApryvenTe)
= ud RTM_1 M ‘ Tun | Tunganksix | 3nadenue no yvon A
Kob  plgiN [REJREAL ‘

\ ES Karans Tob  galN [SEREAL
®- 3kpantt:1 Tau plalN  [BEJREAL ‘

® Ko Ki plaiN  REREAL
T phglN [BHREAL ‘

L Td  phgiN  REREAL
® 1. Zad  pgiN @REAL |
Vihod  glq0UT [REJREAL |
& v
a - i (iS4 - [

ATPUBYTEI/APrYMEHTBI 1 Tun arpubyra

Mpueazate KaHan] thBﬂSa‘Tb aprgmeﬂi [ MNpueaska l [ OtmeHa i

Pucynoxk 113 — CBs3b BBIXOHBIX apTyMEHTOB

Amnamornuno B moje IIpuBsi3ka n0pUBA3aTh apryMEHTHI NPOTPaMMbl K aTpuOyTaM KaHAJIOB —
aprymentel Kob, Tob, Tau, Kr, Ti, Td, Zad k peanpHomy 3HaueHuto kananoB Kob, Tob, Tau, Kr, Ti,
Td, Zad pucynok 114.
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= CroHpurypupoBath cefas anaCucrema.RTM_1.lMporpamma#1:2:Kob R

| B 58 Cucrema A | ATpubyT! | AprymerTsl |
= al RTM_1 D !ﬂonhoe UMA &
& ‘IJ PeankHoe sHaveHue
| [E KaHane! i1 ANNapaTHoe 3HaYeHue § 7
| BrogHoe 3HaueHWe
I ®- 3kpanttl 12
C.ZkRa {3 CocrosHue
’ .F Kob {4  HocrosepHocte
T iS MNepuoa nepecyeta (3HaveHue)
.F Tob |6 TeHaeHuuA
|
.F Tait 57 WHrepean
|8 MoakmwoyeHue
.F Kr | BrizoaHoe sHaueHue b
|
I/ —_ AR >
| ATpUBYTEI/APrYMEHTE ‘ Tun atpubyra |
{ﬂpusgsa'rb KaHan] ’I’lpusqsarb a'rpuﬁgT} [ Mpueazka I [ OrmeHa i

Pucynok 114 — Csi3b apryMeHTOB IPOrpaMMbl C apryMEeHTaMu 3KkpaHa B pesynbrare, OyJeM uMeTh

pucyHok 115.

X _l-d-;:zaopmauuﬂ

=
=
=
o
5

W EE oo R M v &
Wma ‘ Tun ‘ THnAaHHBK | SHaueHue o YMOAYEHWID ‘ MNpueazka ‘ Pnaru
Kob_R ﬁINREAL “F Kob:PeantsHoe sHaveHue [Cuctema RTM_1)
Tob R ealN REAL .FTob:F'eaanoe zHayeHue [Cuctema RTM_1)

| Tau_R ealN REAL -F TauPeaneHoe zHaveHue (Cuctema RTHM_1)

s Ki_R ealN REAL .F Kr:PeansHoe zHaveHue (Cuctema RTM_1)

E TLR kol [REREAL @ Ti:PeansHoe sHauerme (Cucema RTM_1)

'Ei Td R ealN HEAL .FTd:Peaanoe zHayeHue [Cuctema RTM_1)

a Zad_R palN REAL .FZad:Peaanoe aHaveHue [Cuctema RTM_1)

N 3kpan_1_1_VihodglmOUT [REREAL ®-3xpantt1:1:Vihod (Cucrema RTM_1)

Pucynok 115 — OxonuatenbHast HacTpoiika cBs3u [locie 3aKpbITh OKHO CBOWCTB KOMITOHEHTA

IIporpamma#1.

CoxpaHUTh MPOEKT C MOMOIIbI0 HWKOHKH H. Ha mHCTpyMeHTanbHON NaHeIu BbIOPAaTh KOMaHIY
(coxpanuth 111 MPB) u ckomMnuiupoBaTh TeM CaMbIM IPOEKT JAJIS 3allycka B pealbHOM BpeMeHH. B

3anycK npoekKrta

HaBUTaTOpe MpoekTa BeiaenuTh y3eid1 RTM_1 pucynox 116.
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Pucynok 116 — HaBurarop npoekTa
Br10paTh HKOHKY HA MHCTPYMEHTAIBHOMN ITAHETN U 3aITyCTHTh Hi odaiinep.

B pexunmMe ncnosHeHus 3ayCTUTh IPOrpaMMy € MOMOILBIO HKOHKH
Jlyis cocTaBieHHs OTYeTa HEOOXOAMMO B MEHIO Maiijl BBIMOIHUTHL KOMAHIY
JIOKyMeHTHPOBATh MPOEKT moiy4deHHbId *.html ¢aiin HeoOxoanmo pacrieyarars.

KOHTpOJ’[beIe BOITPOCHI

[punnun padoter Mmonuropa. Kanan TRACE MODE 6
Ob6ecrieuenne padboTsl pactpeneneHHbix ACY
PesepBupoBanue

ABTOIIOCTpPOCHUE

MaremaTrueckas 00paboTKa JaHHBIX
ApXUBUpPOBaHHE KaHAJIOB y3J1a

ApXUBUpPOBaHHE KaHAJIOB IPOEKTA

OTuer TpeBor U reHepanus CooOIIeHU

©o~N O A~wWwd -

I'padpuueckuii unTepdeiic onepatopa
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JlabopaTopHas padora Ned Cunrakcuc Texno IL

J1ao 4
Cunrakcuc Texno IL

ITporpamma Ha si3bike Texno |L npencrasisger coboii nociaenoBaTenbHOCT, HHCTPYKIMiE. Kaxnas
MHCTPYKLHS JOJDKHA HAUYMHATBCSA C HOBOM CTPOKM U JIOJDKHA COAEpXKaTh ONEpPaTop ¢ ONLHMOHAIBHBIM
MOIM(PUKATOPOM U, JUTSI HEKOTOPBIX OIepalyii, OMH WK Oosiee onepaHa0B, pa3/IeiICHHbBIX IpodenaMu.
Mexny HMHCTPYKLMSAMHM MOTYT pacIojlaratbCs IIyCThle CTPOKH. KOMIMIATOp HE 4YyBCTBHUTEIEH K
peructpy, T.e. unctpykimu add var_002 u ADD VAR _002 paBHO3HAUHBI.

Ipumepsl |L-uHcTpYyKIMIA

ADD VAR_000 2.6

LT VAR_000 VAR_001

JMPC labell

GT VAR_001 20

JMPC label2

LD 278

labell: CAL FUNCTION_000(VAR_000, VAR_001)

label2: ST VAR_001

[Ton akkymyasaTopom B Texno |L nmoHumaeTcst XxpaHWINILE TEKYIIETO pe3yJIbTaTa BEIYMCICHUN (B
3TOM KayecTBE BBICTYNACT OAMH W3 PErucTpoB Ipoueccopa). [lamee B omucanuu sizbika Texwo IL
3HAYCHHE aKKyMYJIsITopa o003Hauyaercs cinoBoM result. @yukius Ha s3pike Texno IL Bo3Bpamiaer result.

Texno IL nmoanepxuBaeT oAHOAIPECHBINA U IBYXaJAPECHBIN PEXUMBI 3aIIUCH UHCTPYKLUN, KOTOPbIE
ONEpUPYIOT C JABYMs omnepaHjamMu. B mepBoMm ciydyae NHEepBBIM ONEPAaHIOM SBISIETCS aKKyMYJSATOD,
KOTOPBIN OIyCKaeTcs MU 3allMCH, BO BTOPOM CIIydae yKa3blBalOTCA [Ba ONEpaH/a.

IIpumep

B nanHOM mpuMmepe MpeacTaBieHa 3amuch mpoueaypsl @ = a + b B onHoaxpecHOM U IByXaJIpecHOM
pexxume. OAHOAAPECHBIN PEXUM:

LDa /lresult=a

ADD b /lresult =result + b

STa /la=result

JIByXaapecHBbIi peXxUM MTO3BOJISIET 3aKCATh Ty e ONEpalfio KOMITIAKTHEE:

ADDab /fa=a+Db

B IL-nporpamme MOryT HCNONB30BaTHCSI METKH U KOMMeHTapuu. [IpaBuina ux 3aganus aHaJOTUYHbI
npasuiaMm Texno ST.

Oneparops! u mogudukarops! Texno IL

K aum oTHOCATCS:

— moudukarops! Texuo IL;

— oepaTopsl 0OMeHA C AaKKYMYJISITOPOM;

— noruyeckue oneparopsl Texuo IL;

— apudMernyeckue orneparopsl Texno IL;

— oneparopsl cpaBuenns Texuo IL;

— oIepaTopkl nepexoa 1 Bei3oBa @yakiun Texno IL.

Moauduxaropsi Texno IL

Momudukaroper Texno IL — sto mutepsr N, C u X, KOTOpble MOTYT OBITH NPHUIHACAHBI CIpaBa K
MMEHH PsiJia OIIepaToOpOB.
Monudukarop N 0603HagaeT joruueckoe oTpuiianue onepanga. Hampumep, HHCTPYKIUS


mk:@MSITStore:C:/Documents%20and%20Settings/Lenin.DOM_KOMP/Рабочий%20стол/Trace%20Mode%20help/lang.chm::/Operatorw_i_modifikatorw_Tehno_IL.htm#B13031Modifikatorw_Tehno_IL
mk:@MSITStore:C:/Documents%20and%20Settings/Lenin.DOM_KOMP/Рабочий%20стол/Trace%20Mode%20help/lang.chm::/Operatorw_i_modifikatorw_Tehno_IL.htm#B13032Operatorw_obmena_s_akkumulyatorom
mk:@MSITStore:C:/Documents%20and%20Settings/Lenin.DOM_KOMP/Рабочий%20стол/Trace%20Mode%20help/lang.chm::/Operatorw_i_modifikatorw_Tehno_IL.htm#B13033Logicheskie_operatorw_Tehno_IL
mk:@MSITStore:C:/Documents%20and%20Settings/Lenin.DOM_KOMP/Рабочий%20стол/Trace%20Mode%20help/lang.chm::/Operatorw_i_modifikatorw_Tehno_IL.htm#B13034Arifmeticheskie_operatorw_Tehno_IL
mk:@MSITStore:C:/Documents%20and%20Settings/Lenin.DOM_KOMP/Рабочий%20стол/Trace%20Mode%20help/lang.chm::/Operatorw_i_modifikatorw_Tehno_IL.htm#B13035Operatorw_sravneniya_Tehno_IL
mk:@MSITStore:C:/Documents%20and%20Settings/Lenin.DOM_KOMP/Рабочий%20стол/Trace%20Mode%20help/lang.chm::/Operatorw_i_modifikatorw_Tehno_IL.htm#B13036Operatorw_perehoda_i_vwzova_funkci
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AND a
uHTeprperupyercs kak result = result AND a, a uncTpyKIIHS
ANDN a
uHTepnperupyercs kak result = result AND NOT a.
s onepatopoB JMP, CAL u RET:
— mogudukarop C o6o3HAYaeT, YTO WHCTPYKIMS BBIIOJHIETCS B TOM CIIy4ae, €CIU Pe3yJbTaT
IpeabIAyLIeH onepaluu CpaBHEHNUS UCTUHEH;
— Moudukarop X 0003HAYACT, YTO HHCTPYKIIMS BBITIOJIHSACTCS B TOM citydae, eciu result = TRUE.

Oneparopbl 00MeHa ¢ AKKYMYJISITOPOM

B taGnuie 1 nmpeacraBieHsl onepaTopbl 0OMEHA C aKKYMYJIATOPOM.

Tabnuya 1
CuHrakcuc JlomycTumbli [encreue
MoauuKaToOp
LD operand N result := operand
ST operand N operand := result
3Hak ":=" B Tabnuiie 1 0003HAYAET ONEPaLUIO IPUCBAUBAHUS.

B kauectBe omepaHja MOXET HCIOJIb30BaThCS YMCIEHHAs WU OyseBa mepeMeHHas. B kauectse
ornepanja oneparopa LD mMoxeTr ucronb30BaThCs YUCIIO.

OTnu4HOE OT HyJISI 3HAYCHHE aKKyMyJsiTopa naTepnperupyercs kak TRUE, nyneBoe — kak FALSE,
[IO3TOMY 3HAYEHUE AaKKyMyJsTOpa MOXXET ObITh IPUCBOCHO KaK UHCIEHHOW, Tak U OyieBoi
IIEPEMEHHOM.

IIpumep

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

ST VAR 000 //VAR_000:=8

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

ST VAR 001 //VAR 001 :=FALSE
LD VAR _001 //result := FALSE

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

Jloruyeckue oneparopnl Texno |L

B tabnuue 2 npeacraBaeHbl JI0rM4e€CKHE ONEPaTOPHI.

Tabnuya 2
CuHrakcuc Honyctumslii [erictBue
MOJIU(PUKATOD
S operand operand ;= TRUE (cM. mpuMeuaHue)
R operand operand = FALSE (cm.
MIpUMeyaHue)
AND operandl N result := operandl := operandl AND
operand?2 operand?
OR  operandl N result := operandl := operandl OR
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CuHrakcuc JomnycTumslii [enictBue
MoaubuKaTop
operand?2 operand?
XOR operandl N result := operandl := operandl XOR
operand?2 operand?

[Mpumeuanue. Oneparop BBIMOJIHSAETCS TOJIBKO TOraa, koraa result = TRUE.

B kauecTBe omepaH/10B MOT'YT UCIIOJIb30BaThCsl OyJieBbl IEpeMEHHbIE. BTOPBIM ONepaHioM MOXKET
OBITH YMCIIO (HO HE YHCJICHHAs MEpEeMEHHas), KOTOPOe MHTEPIPETHPYETCS CIEAYIOUIMM 00pa3oM: He
paBHo 0 — TRUE; paBao 0 — FALSE.

Brimonnenue oneparopoB R u S He u3MeHSET 3HAUCHUST aKKYMYJIATOPA.

IIpumep

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

VAR VAR_004 : INT :=0; END_VAR

LD1 [Iresult:=1

S VAR_002 IIVAR_002:=TRUE

R VAR _002 /IVAR_002:=FALSE

AND VAR _001 VAR _002 //result:=VAR_001:=FALSE
LD1 [Iresult:=1

S VAR 001 IIVAR_001:=TRUE

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

Apudmerndeckue oneparopbl Texno IL

B Tabnuue 3 npencraBieHsl apupMeTHIecKue orepaTophl.

Tabnuya 3
CuHTaKcuc JlewicTBue
ADD operandl operand?2 result := operandl := operandl + operand?2
SUB operand1 operand?2 result := operandl := operandl — operand2
MUL operandl operand?2 result := operandl := operandl * operand?2
DIV operandl operand2 result := operandl := operandl : operand2

B kauectBe OIICPpaHAOB HCIIOJIB3YIOTCA YHCJICHHBIC TIEPECMCEHHBIC, B KaUCCTBC BTOPOI'O OIICpaHa
MOXKET HUCIIOJIB30BAaTHCA YUCIIO.

ApI/Iq}MeTI/I‘ICCKI/IC OnepaTopbl HEC JOITYCKAOT UCIIOJIb30BAHU A MO,Z[I/I(l)I/IKaTOpOB.

IIpumep

VAR VAR_000 : REAL :=20; END_VAR

VAR VAR_001 : LREAL :=30; END_VAR

ADD VAR_000 10  //result := VAR_000 := 30

MUL VAR_001 9 /result := VAR_001 := 270

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

DIV VAR _001 VAR_000 //result := VAR _001 :=8

Onepatopsl cpaBHenust Texno 1L

B tabnuue 4 npencraBieHbl onepaTopbl CPABHEHMUS.
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Tabauya 4

CuHTaKcuc JeiicTBue

GT operandl operand2 result := TRUE, eciu operandl > operand2

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

EQ operandl operand?2 result := TRUE, eciu operandl == operand2

NE operandl operand? result := TRUE, ecniu operand1 <> operand2

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

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

B kauecTBe omepaHJIOB MCHOJIB3YIOTCS YHCICHHBIC IEPEMEHHBIC, B Ka4yeCTBE BTOPOTO OMNEpaHa
MOKET UCIOJIB30BATHCS YUCIIO.

OnepaTopbl CpaBHEHHUS HE JIOMTYCKAOT UCIOIB30BAHUS MOJU(PHUKATOPOB.

Omneparopsl cpaBHEHUS, KaK mpaBuio, npeamectByioT oneparopam JMPC, CALC u RETC. Eciu
pe3yabTaT CpaBHEHUsS JIOKEH, WHCTPYKIMU CPABHEHUS HE H3MEHSIOT 3HAYCHHS AaKKyMyJsiaTopa, a
nocnexaytomwuii oneparop JMPC, CALC niu 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

LD1 Ilresult := TRUE

GT VAR_000 VAR 001 //pe3ynbTat cpaBHEHHSI JIOKEH,

//T.k. (20<30), aKKyMyJISITOp COXPaHSET CBOE

//3nauenue (TRUE)

RETC //RETC urnopupyercs

LD VAR_002 /lresult := FALSE

LT VAR_000 VAR _001 //pe3ynbTaT cpaBHEHUSI HCTUHEH

Ilresult := TRUE

CALC fff(VAR_000) //BbI30B GyHKIIHH TIPOU30HICT

Onepartopsbl nepexoaa u BbizoBa pynkuun Texno 1L

B tabnuue 5 npeacraBineHsl onepaTopsl EPEXo1a U BbI30Ba PYHKIIMH.

Tabnuya 5
CuHrakcuc Honyctumslii [evictBue
MOJIU(UKATOP

JMP ums_metkn C, X Iepexo K CTPOKE C YKa3aHHOU
METKOU

CAL ums_¢ynxmuu(vall, C, X BbI30B (DYHKIIMH WIH QYyHKIIUU-

... valN) 0Ji0Ka

RET C, X BBIXOJI u3 MIPOrpaMMBl,

¢yHKIMK Wi GyHKIUMU-0I0Ka

OmnepaTopbl nepexoja BBIIOIHIIOTCSA, €CIM CTPOKa C YKAa3aHHOM METKOW HaXOJUTCA B TOM e
IPOTPaMMHOM KOMIIOHEHTE.

CAL u CALL sBasttoTcs paBHO3HAUHBIMU OIlepaTopaMu. B Kpyribix CKOOKax uepes 3aIsiTyio
YKa3bIBAIOTCS 3HAYCHUS, IepeaaBaeMble B QyHKIHIO. Mexay MMeHeM (YHKIHMU U KPYTJIBIMA CKOOKaMHU
npoben HeoOsa3areneH. Uucno mnepenaBaeMblX B (DYHKIHMIO 3HAUYEHHH JOJDKHO OBITH PAaBHO YHUCIY
apryMEHTOB, 3aIaHHBIX JUIST ATOH (QYHKITUH.

[1pu Bemonnennn oneparopa RET u ero pazHoBuaHOCTeH (QyHKIUS BO3BpaliaeT 3HaueHue result.

Ornpenenensl cienyonye MoAu(GUKAIIMN TaHHBIX OIEPaTOPOB:
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JMP, CAL, RET — cooTrBercTBeHHO omepaTop 0€3yCIOBHOTO Tepexoja, 0e3yCIOBHOTO BhI30BA U
0€3yCIOBHOTO BBIXO/IA.

JMPX, CALX, RETX — COOTBETCTBEHHO ONEPaTOp YCIOBHOTO MEPEX0Ja, YCIOBHOTO BHI30BA U
YCIIOBHOTO BBIXOJa. IHCTPYKIHS, coiepkaiias JI0OOH MX ITHX OIepaTOPOB, BBEITIONHSIETCS TOIBKO TOT/IA,
koraa result=TRUE, B ipoTHBHOM CJIy4ae UTHOPUPYETCH.

JMPC, CALC, RETC — cOOTBETCTBEHHO OIMEpaTop YCIOBHOTO MEpeXoja, YCIOBHOTO BBI30BA U
YCIIOBHOTO BBIXOJa. ODTH ONEPAToOpbl CIEAYIOT HEMOCPEJACTBEHHO 3a OIEepaTopoM CpaBHCHUS.
WucTpykuus, coaepxkamiasi 10001 UX 3THUX ONEPAaTOPOB, BBHIMOIHICTCS TOJIHKO TOT/A, KOTAA Pe3yibTar
NpebIAyIIeH ONepaluy CPAaBHEHUSI UCTUHEH, B IPOTHBHOM CJTy4ae UTHOPUPYETCH.

OrlpeL[e.HeHne NEPEMECHHBIX U KOHCTAHT

Bun koHCTaHTHI WM TIepEeMEHHOH (ryio0anbHasi, JIOKAIbHAs) 3a/1aeTCsl ONEpPaToOpOM, C TTOMOIIBIO
KOTOpPOTrO JaHHas TNepeMeHHas (KOHcTaHTa) ompenensercs. CUHTAKCHC OIEpaToOpoB OIPEIEIICHUS
NEPEMEHHBIX IPEATonaraeT 00s3aTebHOE YKa3aHUEe THIIA JaHHBIX:

//onipeieNieHre JIOKAIBHOM CTPOKOBOM

//mepemeHHON myVar

VAR myVar: STRING; END_VAR

Tun paHHBIX ompexaessieT pasMep BbimenseMoir mnamstd. Jns ykasanms Ttuma B Texno ST
OIpeIeIICHBI CIICAYOIIE KIFUEeBbIC CIIOBA (B KPYIIIBIX CKOOKAX yKa3aHO COOTBETCTBUE TUIY JaHHBIX C):

BOOL (bool) — 6yneBo 3Hauenue pasmeprocTbio 1 0aiT (true (1) wiu false (0));

SINT (__int8) — uemnoe co 3HakoM pa3MepHocThIO 1 Gaiir (-128 ... 127);

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

INT (short) — nenoe co 3HakoM pasmepHOCThIO 2 Gaiita (-32768 ... 32767);

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

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

UDINT (unsigned long) — nenoe 6e3 31aka (4 0aiita) (0 ... 4294967295);

TIME, DATE, TIME_OF_DAY, DATE_AND TIME - cootBerctBytor DINT. 3Hauenus
MEPEMEHHBIX ATHX TUIIOB 33JJAI0TCSI aHAIIOTUYHO COOTBETCTBYIOIIMM BPEMEHHBIM KOHCTAHTAM;

REAL (float) — BeriectBenHoe uuncio (4 6aira) (MakcumanbHoe 3HaueHue 3.402823466e+38);

LREAL (double) — BemectBenHoe wuwmcino (8  Oaiit) (MakcMMajgbHOE  3HAYEeHHE
1.7976931348623158e+308);

STRING (char []) — 256 cumBonoB B koaupoBke UTF-8 (512 Oaiir);

HANDLE - cnenmanpHblii THI, UCHIONB3YEMBI A1 XpaHEHHUS BHEIIHUX JAHHBIX B BUJE UYHUCIA,
uMeeT pa3MepHOCTh 4 OaliTa, HE MOXXET OBbIThb HCIOJB30BaH B apU(PMETHUYECKHUX, JOTHYECKHX M T.II.
orepaLusx.

Kpome yka3aHHBIX THIOB, NEPEMEHHONW MOXKET ObITh NMPUCBOEH CTPYKTYPHBIA THI, CO3JaHHBII
nojip3oBaresieM. Takas nepeMeHHas sBISETCS KOHKPETHBIM 0OOBbEKTOM YKa3aHHOTO THIIA.

[Tpu onpenenenny nepeMeHHON MOXKET OBITh 33JJaHO €€ 3HAUCHUE:

VAR i: INT:=0; END_VAR

Ecnu npu onpeneneHuy NepeMeHHON €€ 3HaUYE€HUE HE 33J1aH0, TO ATOW NEPEMEHHOM IO YMOIYaHUIO
IIPUCBAaUBAETCs ClIeAyIOlIee HaualbHOE 3HaYeHHUE:

— yucioBas nepemerHast — 0;

— nepemenHas Tuma BOOL — FALSE;

—nepemenHas Tuna STRING — mycras cTpoka;

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

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

[Tpu onpeneneHuN KOHCTAHTHI 3aJJaHNE €€ 3HaUCHUs 0053aTEeNIbHO:

VAR CONSTANT myConst: INT:=13; END_VAR

B oTnuuune ot nepeMeHHOMN, 3Hau€HNEe KOHCTAHThI B IPOTrPaMMe U3MEHSAThH Helb34.
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Oco0eHHOCTH IPHCBOCHUS 3HAYCHHI NTepeMeHHbIM

IIpu npucBoeHun 3HaueHuss nepemeHHod Ttuna TYPEI mnepemennoit tuna TYPE2 nHyxHO
YUUTBIBATh CIIEAYIOIIEE:
NPUCBOCHUE KOPPEKTHO TOJBKO B TOM ciiydae, eciau tum | YPE2 3akmouaer B cebe Bce uucia
tuna TYPEL:
VAR a: REAL :=-1564.343; END_VAR
VAR b: USINT :=50; END_VAR
a="D; //koppexTHas oneparus
b =a; //aexoppekTHas oneparus
NPUCBOCHUE KOPPEKTHO, eciau ofauH u3 turnoB — BOOL, a ppyroii — mo0oi YMCIEHHBIH.
Jlornueckoe 3nauenue TRUE coorBerctByer enmnune, FALSE — nymto; Hynb coorBeTcTBYyeT FALSE,
J11000€ HEHYJIEBOE 3HAUYEHNUE, B TOM YHCJIE OTpULIaTelnbHOE, cooTBeTcTBYeT TRUE!:
VAR a: BOOL; END_VAR
VAR b: SINT :=-50; END_VAR
a="b; /la = TRUE, xoppekTHas onepanus
b =a;//b =1, koppekTHast oneparus

Omnepartopsl

Onpezenens! cienyrolue onepaTopsl, oopasyromue npepioxenus Texno ST

return

if

case

while

repeat

for

break

exit

continue

onepaTopsbl onpe/ejeHus epeMeHHbIX

onepaTop HHAEKCHPOBAHHUS IJ1eMEHTOB MacCUBA

goto

Omnepatop return

Omnpezenensl 2 BapuaHTa 3aJJaHNUs JaHHOTO oreparopa:

return {Boipa:xenue}

HeiictBue: Boixoa u3 ¢pyHkiuu Texno ST. 3HaueHnem QyHKIUM SABISETCS 3HaUCHUE {BBIPAYKEHMUS };

return

HeiictBue: BoIxoa u3 ¢pyHkiuu-6moxa Texno ST.

IIpumep

RETURN (2 + ARG_000 ** 2);

Omneparop if-then-else

JlaHHBIN onepaTop HAUYMHAETCS C KIFOUEBOTO ciioBa If n 3akaHuMBaeTcs Kito4eBbIM ciioBoM end_if.
Onpenenensl 3 BapuaHTa 3aJjaHus JAHHOTO Olleparopa:

Bapmuanr 1

if {Bpipaxenue} then {mocaenoBarenbHocTs Npenokenuii} end_if

JeiicTBue: ecnu {BbIpak€HHE} HMCTUHHO, BBINOJHIETCA {MOCIENOBATEIBHOCTDh IPEIOKEHUN },
VMHa4Ye HUKAKUX JIEHCTBUI HE MPOU3BOIUTCS.

Bapmuanr 2

if {Bpipaxkenune} then {mocsexoBarebHOCTD NpeATOKeHMiil}
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else {mocsienoBareabHOCTD Npeaaokennii2} end if

HeiictBue: ecnu {BblpakeHuel} HMCTUHHO, BBIMOJHSETCA {IIOCIIEAOBATEIBLHOCTh MPEIIOKEHHI ]},
WHAue BBIMOJHACTCS {ITOCIIEIOBATEIBHOCTD MPEIOKEHUH 2 } .

Bapuant 3

if {BpIpaxkenunel} then {mocienoBaTeILHOCTH MPeEIIOKEeHUIT1}

elsif {Bbipa:kenne2} then {mocien0BaTeJHLHOCTD MPENJIOKEHUI2}

elsif {Bbipa:xxenneN} then {mociexoBareabHocTs NpenioxkenuitN}

else {mocexoBareabHOCTh Npeaaoxkennii} end if

JleiicTBue: BBIMOMHSCTCS MEPBasi MO MOPSAIKY {IIOCIEAOBATEIBHOCTh MPEATIOKECHHMN |, U KOTOPOI
COOTBETCTBYIOLIlEE  {BbIpa)keHHE} HCTUHHO. Ecim Bce {BbIpaKEHHUs} JIOKHBI, BBINOJIHACTCS
{moce10BaTeIbHOCTD MPETIOKEHUH |, CIIEAYIOIIAs 32 KIFUEBBIM CIIOBOM else.

Komuyectso OmokoB "elsif {Beipaskenme} then {mocmemoBarenbHOCTh MNpemIOXKeHUi}" He
OTpaHUYECHO.

IIpumep

B pesynbrare BhimonHeHus cienyromero koga nepemeHHod VAR 000 mpucBauBaeTcsl 3Hau€HUE
200. BeImonHsgeTcss TOJNBKO OJHO, NEpBOE MO MOPSAKY AECUCTBUE, Ui KOTOPOrO YCJIOBUE HCTHUHHO,
Mo3TOMY JeiicTBHe, cienyromiee 3a koHcTpykuueid ELSIF... THEN, Beimonneno He Oyaer, HecMoTps Ha
10, yTo 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
Omnpenenensl 2 BapyaHTa 3aJlaHus JAHHOT'O olleparopa.

Bapmuanr 1
case {Bbipa:kenue} of
{cnucok 3HaUeHuH }: {MOCIeI0BATENFHOCTD MPEATOKEHUN |

{cnucok 3HaUeHui }: {MOCIeI0BaTENFHOCTD MIPEATOKEHUH }
end_case

Bapmuanr 2

case {Bbipa:kenue} of

{cnucok 3HaUeHui }: {MOCIeI0BaTENFHOCTD MIPEATOKEHUH }

{cnucok 3HaUeHUH } : {IOCIeI0BATENFHOCTD MIPEATIOKEHUH }

else {mocs1en0BaTEILHOCTD NPENJIOKEHMIT}

end_case

Crnucok 3Ha4Ye€HU MpeACTaBisieT co00i HA0Op LENbIX YUCEN WM HA0Op IMana3oHOB LENbIX YHCeT,
pa3aesieHHbIX 3anaToil. /lnana3oH 3amaercs B BUe

{HM:KHSASA TPaHULIa} .. {BepXHss IPaAaHULA}

JlelicTBue: ecnu pe3ysibTaT BBIUMCICHUS {BBIPAKEHHs} NPHHAJICKUT MHOXKECTBAM 3a/aHHBIM
{cnuckaMu 3Hau€HUI}, BBIMOJIHSAETCS COOTBETCTBYIOIIAs {MOCJIENI0BATEIbHOCTh NpeioxeHuit}. Ecnu
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pe3ynbTaT BBIYHCICHUS {BBIPQOKEHHS} HE MPHHALICKHT HH OJHOMY M3 3aJaHHBIX MHOXECTB,
BBITIOJIHSIETCSI {ITOCIIEJ0BATEIBHOCTD MPEIOKEHHH |, CIEIYIOIIas 32 KIIFOUYEBBIM CJIOBOM €else.

IIpumep

B pesynbrare Beimonnenus cuenytomiero 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

CuHrakcuc:

while {Bbipa:kenue} do {nociienoBaresbHOCTH NMpeaJioxkennii} end while

JleiicTBre: MOKa {BbIpa)KEHUE} UCTUHHO, BHIMOIHSIETCS {IIOCIEI0BATEILHOCTD MPEATOKEHUM | .

IIpumep

[Tocne BeimonHeHUs cnenyroniero koga VAR_001=16:
VAR VAR_000 : INT :=10; END_VAR

VAR VAR_001: INT; END_VAR

WHILE VAR_000 > 2 DO VAR_000 = VAR_000 - 1,
VAR_001 = VAR_001 + 2;

END_WHILE;

Omneparop repeat

CuHrakcuc:

repeat {mociexoBaTeIbHOCTh nMpeaaokenunii} until {Beipaskenue} end_repeat

[HetictBue: moka {BbIpaXKE€HHUE} HMCTUHHO, BBIMIOJHICTCS {IOCIEAOBATEIBHOCTh MPEIOKEHUM }.
Ecnu {BbIpaskeHue} J0KHO, {IIOCIEI0BATENLHOCTD MIPEATIOKEHUH | BBIMOIHIETCS 1 pas.

IIpumep

[Tocne Beimonuenus cienyromero koga VAR_001=20:

VAR VAR_000 : INT :=10; END_VAR

VAR VAR_001: INT; END_VAR

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

Omneparop for

CuHrakcuc:

for {mHuumaauzauusi nepemenHoid umkiaa} to {Bbipaxkenumel} by {BbIpaxenue2} do
{nmocnenoBaTeILHOCTH NMPeIJIOKEHM }

end_for

NHnnmanu3anus nepeMeHHON IMKIa UMEET BU:

{ums nepeMeHHOI } :={BbIpaKeHHNEC}

JeiicTBue: moka 3HaYeHHE MEPEMEHHON IUKIa MEHbIIE WM PaBHO 3HAYCHMUIO {BbIpakeHUsl}
BBINOJIHSAETCS {TIOCIIEJOBATEILHOCTh MpeiokeHuit}. 1o 3aBepiieHNH KaXa0ro IMKIAa K MepeMeHHOMH
LUKJIa TpubaBIsieTcs 3HaueHUe {BhIpaXKeHUsI2 }; €CIM OHO He 3aJlaHo, Tpubasisercs 1.

C nomompto omepatopa for Hemb3st MOCTPOUTH LUK € YOBIBArOIMM cueTdyukoM. [l cozmaHus
TaKUX IMKJIOB HY)KHO HCIIOJIb30BaTh ornieparopsl While u repeat.

IIpumep
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[Tocne BeimonHeHUs cnenyromero koga VAR _001=22:

VAR VAR_000 : INT :=10; END_VAR

VAR VAR_001: INT; END_VAR

FOR VAR _000=10TO 20 DO VAR_001 =VAR_001 + 2; END_FOR;

OmnepaTopsl break u exit

Omnepatops! break u exit 3KkBUBaJICHTHBI.

CuHTakcuc:

break

exit

JleiicTBre: BBIXON 3a TpEIeNbl IUKIa. B ciydae BIIOKEHHBIX [HKJIOB BBIXOJ OCYIIECTBISETCS
TOJIBKO M3 TEKYIIET0 UKJIA U HE 3aTparuBacT BHEIIHHE.

Omneparop continue

CuHTakcuc:

continue

JleiicTBUE: TEpexoa B KOHEIl LUKJA, T.C. BBIPAXKCHHS, CIEAYIONIME 3a oreparopoM continue mo
KOHIA I[MKJIa, HE BHIIOJIHSIIOTCS.

Omnepartopsbl onpeaeeHus MepeMeHHbIX

OmnepaTopbl oOIpeseNeHusl MEPEeMEHHbIX MOTyT OBITh 3aJaHbl BPYYHYH (KpOMeE OIepaTopoB
orpezeneHus rI00anbHbIX IEPEMEHHBIX) WM C IOMOIIbIO TAOJIMYHOTO PEJaKTOpa.

B s3p1ke ST ompeneneHsl ciieayroye oneparopsl JaHHOTO TUIIA:

var

{onpeneneHne NepeMEHHOM }

{onpeneneHne NepeMEHHOM }
end_var

var_global
{ompenenenue nepeMeHHOM |

{ompenenenue nepeMeHHOM |
end_var

var_arg
{ompenenenue nepeMeHHOM |

{ompenenenue nepeMeHHOM |
end_var

var_input
{ompenenenue nepeMeHHOM |

{omnpenenenue nepeMeHHOM }
end_var

var_output
{omnpenenenue nepeMeHHOM }

{omnpenenenue nepeMeHHOM }
end_var
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var_inout
{ompenenenue nepeMeHHoOH }

{ompeenenue nepeMeHHoOH }

end_var

[Mocrne kitoyeBoro ciioBa end_var Touka ¢ 3arsIToi He CTABUTCSL.

[eiictBue: ompenenser HOBYIO IepeMeHHyro. IIpu ncnons3oBanuu coBMecTHO ¢ constant samaer
KOHCTaHTY.

Omneparop var ... end_var wucnojb3yercs IS CO3JaHUs JIOKAIBHBIX MEPEMEHHBIX U CTPYKTYD;
MO3KET UCIOJIb30BaTHCSl B OCHOBHOM MIPOrpaMMe WIIH €€ KOMIOHEHTE ((PYHKIMH).

Omnepatop var_global ... end_var ucnons3yercs is co3fganus riio0albHBIX MEPEMEHHBIX; MOKET
HCIIOJIb30BaThCSl BHE OCHOBHOM MPOrpaMMbl U €€ KOMITIOHEHTOB ((yHKIIHI).

Omnepatop var_arg(var_input) ... end_var ucnosib3yercs sl ONpeAeICHHs apryMEHTOB (OCHOBHOM
porpaMMbl Wi ee (pyHKIMIi), meperaBaeMblX MO 3HaueHH0. OmnpeneneHue aprymeHTa ¢ IOMOIIbIO
3TOTO OIEepaTopa PaBHO3HAYHO 33/1aHUI0 apIyMEHTa THIIa BXO/1 B TaOJIMYHOM pEAaKTope.

Omneparop var_output(var_inout) ... end_var wucrnonb3yercs Ui ONPEACICHUS apryMEHTOB
(ocHOBHOM mporpamMmbl WM ee (YHKIHI), TepenaBaeMbix Mo cchuike. OrmpenesieHne apryMeHTa C
MIOMOIIIBIO oreparopa var_output...end_var paBHO3HAYHO 33JaHUIO B TAOJMYHOM PEIAKTOPE apryMeHTa
TUNA BBIXOH, a OIpE/CICHHE apryMEHTa C MOMOIIBI0 orepaTopa var_inout..end_var paBHO3HaYHO
3aJIJaHUI0 apTyMEHTa TUIAa BXOJ/BBIXO/.

CoznlaHue apryMeHTOB BpPYYHYIO C IIOMOIIBIO YKa3aHHBIX ONEPAaTOPOB MOXKET MCIIOIb30BaThCs
TOJILKO B OTJIJJOYHBIX IMPOrpaMMax — JJig TaKUX apryMEHTOB Helb3s 33JaTh MPUBI3KY. APryMeHTHI
paboueii mporpamMMbl CIIEAyEeT CO3AaBaTh C MOMOIIBIO TAOJUYIHOTO PEAKTOpa.

Bripaxkenue {onpenesienne nepeMeHHo} uMeeT BU/L;

{uMsl mepeMeHHOIi}: {TUN NIepeMeHHOIi};

{uMs mepeMeHHO¥i}: {THII IepeMeHHOIi } :={BbIpasKeHue};

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

{uMs1 mepeMeHHoIi}: array [{pasmepHoctu maccuBa}] of {Tun mepemennoii};

{umMsi mepemeHHoii}: array [{pa3mepHocTH MaccuBa}] Of {TuMm mnepemMeHHOIi}:={HaYaJbHbIE
3HAYCHUS};

Bripakenust {pa3MepHOCTH MaccuBa} 3a/1al0TCs B BUJE IMANla30HOB U3MEHEHUs MH/IEKCOB MacCHUBa,
pa3/ieeHHBIX 3ansATOM.

Jnamna3oH u3MeHEeHUs HHIEKCOB MacCUBa UMEET BU/T

{HMKHASA TpaHULA} .. {BepXHSAS rPAHNLIA}

WJIn

{pa3mep maccuBa}

obo3Havarommii guanazod ot 0 70 {pa3mep maccuBa}-1. B cinyuae, eciim pa3sMepHOCTh MaccHBa He
yKa3zaHa, OH CYMTAETCS MYyCThIM U 0’KHUJIAETCs €70 MHUIIMAIN3AIS B X0/1€ BBHITIOTHEHUS MPOTPaAMMBI.

Bripaxenust {HavanbHbIE 3HAUYEHHUS } UMEIOT BHUJI CIIMCKA HAYaJIbHBIX 3HAYEHUN SJIEMEHTOB MacCUBa,
paszeneHHbIX 3amaTtod. Kaxaoe HavyalbHOE 3HAUEHUE MMEET BHUJ BBIPAKEHHUSI, BBIUHUCIEHUE KOTOPOTO
JlaeT peajibHOe HayaJIbHOE 3HAYEHUE, WIH KOHCTPYKLIHUN

{mesiounc/ieHHasi KOHCTaHTa} ({BbIpa:keHHe})
rae {uenovuciieHHas KOHCTAaHTa} 3aJaeT KOJMYECTBO JJIEMEHTOB, KOTOPHIM MPHCBAaUBAETCS 3TO
3HaueHue. [lpu mprcBOeHNN HaYaIbHBIX 3HAYEHUH 3JI€MEHTaM MAaCcCHUBA MEPBbIM U3MEHSETCS MOCIETHUN
MHJIEKC MaccHBa.

OO6nacTp AelicTBUS UMEHU TIEPEMEHHOM OTMPEIENIeTCs IO CIEIYIOIINM MPaBUIaM:

. rjo0ajbHbIe TIEPEMEHHBIE JCHCTBYIOT B paMKaxX MPOTPaMMbI U COXPAHSIOT CBOE 3HAYEHUE
MEXy BBI30BaMU IIporpamMmsbl. B qacTHOCTH, TII00aTbHBIMU SBIISTFOTCS TiepeMeHHbie FBD- n LD-6510k0B;
. JIOKAJIbHbIE TIEPEMEHHBIE M apPryMeHTbI JEHCTBYIOT B paMKax OOBEKTa (IPOTrpaMMBI,

(GYyHKINHU, CTPYKTYpPBI), B KOTOPOM OIPEIEIICHBI.
IIpu npuBs3Ke MEPEMEHHON IO UMEHU OHA MILETCA B CIECAYIOLIEM MOPSIKE: JOKAIbHbIE, APTYMEHTHI
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GbyHKIUY, TIepeMEeHHbIe-UJICHbI CTPYKTYPBbI, I100abHBbIE.

OmnepaTop MHIEKCUPOBAHNS 3JIEMEHTOB MACCHBA

CuHrakcuc:

{ums} | {ungexc 1}, ... {ungexc N}]
rae {MMsi} — UMS TEpEMEHHOM WaM (YHKIMH, BO3Bpallamolieii maccuB, a {uHaekc K} — meroe
HeoTpuLaTenbHoe uyucio win neiouncienHas nepemenHas (kpome UINT u USINT). KommuectBo
MHJICKCOB 3aBUCHUT OT pa3MEpHOCTH MacCHBa.

[eticTBre: BO3BpAILlAET CCHUIKY HA AJIEMEHT MAacCHUBa, KOTOPAst MOXKET OBITh UCIIOJIb30BaHA B JIEBOU
Y IIPaBOM YacTH orepaTopa MpUCBauBaHUSI.

Omneparop goto

CuHrakcuc:

goto {mMeTka cTpoKkM}

JeticTBre: 6€3yCIIOBHBIN MEPEX0]l K CTPOKE KoJia ¢ YKa3zaHHOW MeTKoi. Omnepatop goto u MeTka, Ha
KOTOPYIO 3TOT ONEPATOP CCHLIAETCS, JOKHBI HAXOAUTHCS B OJHOM M TOM K€ IMIPOrPaMMHOM KOMITOHEHTE
(nporpamme, GyHKUIMU U T.I.). MeTKa 10JKHA HAYUHATHCS ¢ OYKBBI U OTIEIATHCS OT KOJIa MPOTrpaMMBI
JIBOETOUYHEM:

Q.éto myLabel2;

myLabel2:
END_PROGRAM

Yucy10BbIe KOHCTAHTDI

JlecsiTUUHBIE 1IEJIOYUCIIEHHBIE KOHCTAHThI COCTOAT W3 HEHYJIEeBOW LU(pPBI, 32 KOTOPOH cliemayer
[10CTIeI0BATENbHOCTD JECATUYHBIX IUPP:

123, 456, 7890

JIBOWYHBIE 1IEIOUUCIIEHHbIE KOHCTAHThl HAYMHAIOTCA ¢ MpeduKca 2#, 3a KOTOPBIM CIEAYIOT HU(PBI
0 nmm 1:

2#1001, 2#1100

BocemepuuHbIe 11e109nCIIeHHBIE KOHCTAaHTHl HAYMHAIOTCS ¢ Tpedukca 8#, 3a KOTOPBIM CIIEAYIOT
udpsl ot 0 10 7:

8#777, 8#0123

HlecTHaauarepuyHble KOHCTAHTHI HAYMHAIOTCS ¢ Mpedukca 16#, 3a KOTOPBIM ClIeAyIOT HU(PBI UIIH
OykBbI a...f. BykBBI MOXKHO 3371aBaTh Kak B HIDKHEM, Tak U B BepxHeM peructpe (A...F):

16#123, 16#EA7

BeniecTBeHHBIE KOHCTAHTBI COCTOSIT U3 IEJION U APOOHOI YacTu, pa3aeneHHon Toukoi. JInbo menas,
1100 ApoOHast 4aCTh MOYKET OTCYTCTBOBATh. UMClIa MOTYT 33/1aBaThCsl B pOopMaTe ¢ IUIABAIOLIEH TOUKOM,
IIPU 3TOM OHH COIIPOBOXKAI0TCA cyPpdukcoM E ¢ ykazaHueM aecaTUYHOTO MopsIKa:

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

BpemMenHble HHTEpBaIbl COCTOAT U3 Mpedukca t# wu time#, 3a KOTOpPBIM CIIeIyeT 3aluCh B BUJIC

<mHI>d<4acbI>N<MHHYTBHI>M<CeKYHIbI>S<MHJLUIHCEKYHIABI>MS

JIrobast cocTaBstolias MOKET ObITh OMyIiieHa (Harmpumep, 3anuck t#1h10S sBiseTcs KOppeKTHOW U
o3Hayaet 1 gac 10 cexyHn). BpemeHnHoI nHTepBai NPUBOIUTCA K IIETOYMCICHHOMY BUY, O3HAYAIOIIEMY
KOJIMYECTBO MUJUTMCEKYH/] B 33JJaHHOM BPEMEHHOM HHTEpBAJIE.

Hara cocrout u3 npedukca d# nim date#, 3a koTopsIM ciieayer 3anuch B Buae Yyyy-mm-dd (rozx,
Mecsl, JeHb). [[puBoAUTCS K LIETOYUCIEHHOMY BHAY, 03HAYAIOIIEMY KOJIMUYECTBO CEKYH]I, MPOIIEAIIee ¢
0 yacoB 1 suBaps 1971 rona no 0 yacoB 3aaHHOI 1aTHI.

Bpems nust cocrout u3 npedukca tod# wnm time_of _day#, 3a koTopsIM ciiefyeT 3amuch B BHIC
hh:mm:ss (wac, munyta, cekynna). [IpuBOAMTCS K IIETOYMCICHHOMY BHUIY, O3HAYAIONIEMy KOJIUYECTBO
CeKyHJI, mporesmiee ¢ ) 4yacoB TEKYIIETo JTHS.
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KoncranTa "Jlata u Bpems" coctout u3 npedukca dt# wiu date_and_time#, 3a koTopbIM ciieayer
3amuch B Buae YYyy-mm-dd-hh:mm:ss (roa, mecsm, nens, uac, MuHyTa, cexkyHna). [IpuBoautcs K
LIEJIOYMCIIEHHOMY BHUJly, O3HAYalolIeMy KOJUYECTBO CeKyHJ, npomeamue ¢ 0 yacos 1 suBaps 1971 rona
710 3aJIaHHBIX JIaThl U BPEMCHH.

CTpoxoBble KOHCTAHTBHI

CTpoKoBBIE KOHCTAaHThI MPEACTABIAIOT cO00M HAOOp CHUMBOJIOB, 3aKJIIOUYEHHBIX B OJUHAPHBIC WIH
JIBOMHbIE KaBBIUKU: ’NepBasi CTPOKa’, '"Bropasi cTpoka". B CcTpoke HEIOMyCTUMBI YNpaBIISAIOLINE
CHMBOJIBI, BKITFOYAsl IEPEBOIBI CTPOKHU, & TAKXKE KABBIYKH U CHMBOJ $.

Jns  pa3MmemieHusi B CTPOKAax IPOU3BOJIBHBIX CHMBOJIOB TIPUMEHSETCS MEXaHHU3M OJCKEHUII-
MIOCJIEA0BATENbHOCTEH, HAUMHAIOIIUXCS ¢ CUMBoJa $. Onpeienie bl CIeayoIune Mocae10BaTeIbHOCTH:

$r — Bo3Bpar kaperku, ko 16#0D;

$n — mepeBoa cTpoku, ko1 16#0A;

$t — Tabynsanus, xox 16#09;

SUXXXX — UNICODE-cumBoun ("X’ — mecTHaanaTepuyHas mudpa);

$X — cumBoa X (*X’ — 06O CUMBOI).

IIpumep

"Ctpoka ¢ kaBbIukoii: $°, cumsosom $uU0410 u mepesogom ctpoku $n"

Oco0eHHOCTH BBIYUCICHUI

LlenouncaeHHOCTh pe3ysibTaTa apU(PMETHYECKHX BBIYMCICHHH B MPOrpaMME HMEET BBICIIHIA
NPUOPUTET — JaKe B TOM Cilydae, KOraa STOT Pe3yJbTaT MPUCBAUBACTCS TEPEMECHHON C IUIABAOIICH
TOYKOH.

[Tyctb, HatIpuMep, B iporpamme o0bsiBiIcHa nepemenHas float:

VAR VAR_000 : REAL; END_VAR

Torna:
VAR _000=2/10 IIVAR_000=0
VAR 000=2./10 /IVAR_000=0.2

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

KoHnTpoJsbHbBIE BOPOCHI
OxapakTepu3yiTe S3bIK CIIHCKa HHCTPYKIHit IL.
B yem Ha3zHaueHHEe MOTUPUKATOPOB B si3bIke |L?
HazoBwure Tpu criocoba st BBI30Ba QYHKITHOHAIEHBIX OJIOKOB B si3bIKe L.
Jast gero ciyxat MoaudukaTops! B sizbike 1L?
Yro Takoe onepatop B s3bike I1L?
C noMmolibio Kakoil KOMaH bl IPOU3BOJIAT HPsIMOE 0OBSIBIICHUE a/IpecoB B si3bike L7

RN S
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JlaGoparopuas padora NeS Pa3padorka rpadpuyeckoro unrepgeiica MHTErpUPOBAHHBIX
CHCTeM YNPaBJICHUS

JAB 5
Paszpaborka rpadmueckoro unrepdeiica

I'paduueckoe mpenacraBieHHe XOAa BBIMOJIHEHHUS TEXMpOIlecca, a TakkKe YNPaBICHHE TEXIPOLIECCOM C
TTOMOINBIO TPahUIECKUX CPEICTB SBISIOTCS OTHUMH M3 TJIaBHBIX 3amad, pemaeMbix TRACE MODE 6. s
pa3paboTku rpaduueckoro wuHTepdeiica omepaTopa B HMHTETPUPOBAHHYIO CpEly BCTPOCHBI PEIAKTOP
npencrapiaenus nanubix (PIIA) u ero moaudukamnus — ePILI (puc. 20):

BRF:/Trace Mode 6/My_first_project.prj - MHTerpupoBanHas cpeaa pa... EJ@@
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Puc. 20. Peoaxmop npedcmasienusi OaHHbIX

OTpe3ky, NpHUMBIKAIOIME K OJOKY chpaBa, O003HAYalOT BBIXONBI OJOKa (BO3BpamiaeMbie (YHKIUEH
3HAYCHUSA).

I'padmueckwuii naTepdeiic oneparopa paspadareiBaercs B PIIJL B Bune Habopa rpaguuecKuX IKPaHOB WK B
ePII /1 B Buze HaOopa rpaduyecKux MaHesiei , SBISIOMIMXCS KOMIIOHEHTaMH TIPOEKTa.

Paspaborka ncesaorpaduyeckoro nutepdetica orneparopa i y3j10B, KOTOPbIE UCIIOIHAIOTCS MOHUTOPAaMH B
cpene DOS, onucana B paznene MHeMOCXeMBbI.

Jns coznanmst mabioHa SKpaHa HY)KHO BBITIOJIHUTH KOMaHTy JKPAaH, Uil CO3AaHMsA malbjoHa MaHemu —
koMaHay I'padgmyeckas naneab 13 KOHTEKCTHOro MeHIo ciiosi llladoHbI 3KpaHoOB.

C menpio B3aMMOJICHCTBUSI C JAPYTMMH KOMIIOHEHTaMH TPOEKTa JJIS 3KpaHa/TlaHedd MOTYT OBITh 3aJaHBbl
apTyMEHTHI.

CoBOKYIHOCTh TpaduuecKux JKpaHOB/MaHenel ysna obOpasyeT ero rpaguyeckyio 6a3y. COBOKYITHOCTb
rpaduueckux 0a3 Bcex y37oB pazpadateiBaemoro nmpoekra ACYTII oOpasyeT rpaduyeckyro 4acTh IpOEKTa.
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I'padmaeckmii skpan/maHeTb MOXET COJCpP)KaTh OIWH WIIM HECKOIBKO TpadUuecKux ¢J0eB, KaKIbIH H3
KOTOPBIX, B CBOIO OUEPElb, MOXKET COAEPKaTh OJUH WIN HECKOJIBKO IO/IC/I0€B.

B cnosx rpaduyeckoro skpaHa/maHeny pa3MeIIaloTcs rpaduyeckue 3j1eMeHTbI (HIKE COOTBETCTBEeHHO 1D
u el'd). I'paduueckue smeMeHTH MMEIOT HAOOPHI HACTPaWBAaEMbIX ATPHOYTOB, JMHAMHMYECKMX CBOWCTB U
(yHkumii ynpasjenus. OTU HapamMeTpbl ONPEIEoT BUI TIpapuyeckux
3JIEMEHTOB U BBINOJIHAEMbIE UMU (QYHKIUM OTOOpa’KeHUS U YIIpaBJeHus Ipu padbote B peaabHoM Bpemenu. PILJI u
ePIIJI comepxaT O0OJbLIOE KOJIMYECTBO BCTPOCHHBIX TpaUUECKHX SJIEMEHTOB, MO3BOJSIOUINX H300pa3suTh
MPAaKTUYECKU 000K TEXIpOLecC, BBIBECTH HA AWUCIUIEH BCIO HEOOXOAMMYIO HMH(OpPMALKMIO O XOIE €ro
BBINOJIHEHHUS, @ TAK)KE YIIPABIIATh TEXIIPOLIECCOM.

I'naBHoe MeHIO 1 naHe U HHCTPYMeHTOB PIIL

Ilanens uncmpymenmos ’I'paghuueckue 3nemenmor’
C moOMOIIBbI0O MHCTPYMEHTOB 3TOW IMAaHENW BBIOWMPAIOTCS TpapUuecKHe JEMEHTHI Ui pa3MelleHHs HX B
rpaduIecKux ciaosx skpaHoB. [Ipu BeIOOpe ['D pemakTop IEPeXoanT B PEKUM pa3MEIICHHS.

by

C mTOMOIIBI0 KHOIKH JMAaHHOM TTaHeI MOXHO TIEPEUTH B PEXKUM PEAAKTHPOBAHUS, C TIOMOIIBIO KHOTIKH

;_ B PEXHUM SMYJIALUH.

Knonka i} npefHasHaYeHa Uil TEPEKIIOUeHHS pEeKUMa OTOOpaKeHHS TIpaUuecKuX HSKPaHOB
(OOBIYHBIN/TIOTHOIKPAHHBIA).

Menio u nanenv uncmpymenmos ’Ilpaska’

MeHo u naHens MHCTpyMeHTOB IIpaBka conepkar psii THUIOBBIX HHCTPYMEHTOB JUIsl PENAKTUPOBAHUS
rpaduyecKux 3KpaHoB. J[aHHBIE HHCTPYMEHTHI JOCTYITHBI TaK)Ke M3 KOHTEKCTHOTO MeHIo ['D. KoHTekcTHOE MEHIO
I'D conmepxut Taxke komanay Konuposars B u3bpanHoe.

100% o
B cnucke (MacmTaé) MOXXHO BbIOpaTh NMPEAyCTaHOBICHHBI MaciTad WM BPYYHYIO 33]aTh

HpOPISBOJ'IBHBIfI. I[J'ISI BI>I60pa peayCTaHOBJICHHOI'O MacimTaba MOXHO TaKKe HCIOIB30BaTh KHOMKH

2N ! g‘ wm codetanus kimaBuml CTRLAIIVIOC/MUHYC Ha mudpoBoii kiaBuarype. llpu BeigemeHun
HekoTopoii obmactu AXB skpana ¢ TOMOIIBIO MBIIIM C yIepXKaHWEM KIaBUIIM Z DKpaH MacIiTabupyercs: B
MIN{C/A, D/B} pa3, rne CxD — pa3mepsl BuanmMoii obsacti. Bo Bcex citydasix MacIiTabMpoOBaHUE TPOU3BOIUTCS
OTHOCHTEIILHO LIEHTPA BUANMOMN 001acTH.

Menio ’Cepsuc’ u nanenv uncmpymenmos *Tononozusa sxkpana’

JlaHHbIC TIAHEJIh MHCTPYMEHTOB M MEHIO COJAEPKAT KOMAHIBI I TMO3UIHOHHUPOBAHUS M THUPAKUPOBAHUS
BBIJICJIEHHOTO TPa)uiIecKoro dJIEMEHTa.

Menro CepBHC COJEPKHT JIOTOJIHUTEIBHO KoMaH 1y [lapameTpsl skpaHa.

Hanens uncmpymenmos ’llapamempor mexcma’

B pexxume pemakTHpOBaHHSA C MOMOIIBIO THUIIOBBIX WHCTPYMEHTOB JAaHHOW MaHETH 3aJar0Tcs MapaMeTpbl
TEKCTa B BBIJICJIEHHOM TpaduyeckoM aieMeHTe (BbiaeneHHol rpymme D). JlanHble KoMaHAbl IPUMEHUMBI TOJIBKO
K TAaKOMY TEKCTY, KOTOPBII MOXKET ObITh BBEJCH/OTPEJAKTHPOBAH C OMOIIBIO KIIABUATYPHI.

Bug I'D mpu ero pazmenieHnr B TpauyeckoM ciioe 3aBHCUT OT MMapaMeTpPOB, YCTAHOBJIEHHBIX C MIOMOIIBIO
WHCTPYMEHTOB 3TOM IaHEH.

Hanens uncmpymenmos ’llapamempur runuu’
B pexxume penakTHpOBaHUS C MOMOIIBI0 MHCTPYMEHTOB TOW MaHENH 33Jar0TCa MapaMeTphl JIMHUHU (JTMHAN
KOHTYPA) BBIJICJIEHHOTO rpaduuecKoro 3eMeHTa (BblAeIeHHON rpynbl [19):

— BeIOOp 1BeTa JJUHMH. [10 3TOi1 KOMaH e Ha 3KPaH BBIBOJAUTCS CTAaHIAPTHBIN JUaIOr BIOOpA IBETA;

- BBI60p TOJIHUHBI JINHUMU.

~ — BBIOOp cTwis JuHMHA. [0 3TOH KOMaHIe OTKPBIBACTCS CHHCOK CTHJICH, COJEpIKAIlUid B TOM YHUCIIC
ommuto be3 muHuM (pu BEIOOPE ATOM OIIIUY JIMHUS HEBUIUMA).
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== _ BpI6Op Kpas JuHuY (II0CKH, KBAAPATHBIN, Kpyr/blii). Hike Ha puCyHKaX MOKa3aH OJMH U TOT XKe
rpaduyeckuii s1eMeHT TeKeT ¢ pa3InIHBIMU KPasMU JIMHAU KOHTYpa:

. TJIOCKUIA;

® KBaJIpaTHBIIi;

® KPYIJIbIii;

Bun I'D npu ero pasmenienny B rpadUdecKoM CIIO€ 3aBUCUT OT IapaMeTPOB, YCTAHOBJICHHBIX C TIOMOIIBIO
WHCTPYMEHTOB 3TOU MaHemu.

Ilanens uncmpymenmos ’llapamempot 3an1uexku’
B pexume penakTHUpoBaHUS C TOMOIIBI0O HMHCTPYMEHTOB JTOW MaHENH 3aJal0TCS HapaMeTphl 3allUBKH
BBIJICJICHHOT'O TPaduuecKoro 3JIeMeHTa (BBIACICHHON rpymisl [1D):

- BI>I60p nBETAa 3AJIMBKH. IIo sToit KOMaH/JI€ Ha 3KpaH BBIBOAUTCS CTaHI[apTHLIfI Juaiaor BI>I60pa OBCTA,

T

s — BEIOOD CTHJIS 3aJIMBKH.
Bun I'D npu ero pasmenienny B rpadUdecKoOM CIIO€ 3aBUCUT OT HapaMeTPOB, YCTAHOBJICHHBIX C TIOMOIIBIO
WHCTPYMEHTOB 3TOU MaHeNu.

Ilanens uncmpymenmos ’Pecypcuvie oubauomexu’
WNHCTpyMEHTHI JaHHOHW MaHeIN MpeJHa3HAuYeHBI TSl ONlepaliii ¢ OMOIMOTEKaMHu CTPOK, PUCYHKOB U IPYTUX
pecypcoB, KOTOPBIE MOTYT OBITh HCIIONB30BaHbI MPH Pa3paboTKe rpadUuecKiX IKPaHOB.

Menio ’Buo’

KomaHApl 3TOro MEHIO YHpaBIAIOT BHIMMOCTBIO PEIakTopa apryMeHTOB 3KpaHa, okHa CJioW, TaOIHIIbI
rpaduyeckux dmeMeHTOB W okHa WM30paHHoe, a Takke maHenedl WHCTpyMeHTOB TomoJiorusi 3kpaHa u
IMapameTpsbl TeKkcTA.

3a11alme THIIOBBIX CBOIICTB rpaquecmlx 3JIEMCHTOB

B aToM paszene onucaHbl THIIOBBIE CBOHCTBA TpaUIECKUX IIEMEHTOB U HHCTPYMEHTHI HX 3a/IaHHS.
Creuunguyeckue cBONCTBa OTACIBHBIX [[D
paccMaTpuBarOTCs pu onucanuu 3tux ['0.

I'paduueckne 31eMEHTH UIMEIOT CIIEIYIOLIIE HacCTpauBaeMble CBOWCTBA:

. ATpuOYTBI

e /luHaMuUYeCKHE CBOMCTBA

e OYHKIUH YIIPABJICHHSA

OTH napaMeTpsl ONPENEISIOT B TpapuIeckux 3JIEMEHTOB W BBIMOJIHsIEMbIE HMH (DYHKIIMK OTOOPaXKEHUs U
yHpaBJICHUs [IpH paboTe B PeaTbHOM BPEMEHH:

Juns 3aganus cBoiictB I'D (rpynmsl 1'D) ucnons3yercst okHo CBoiicTBa 00beKTa, copepskallee pa3InyHoe
YHUCJIO BKJIAJIOK JIJISI Pa3HBIX DJIEMEHTOB (puc. 21).

UToOB!I OTKPBITH 3TO OKHO, HY’KHO BBIIMTOJIHUTE KOMaHy CBoOcTBAa U3 KOHTEKCTHOTO MEHIO BbIIeJIeHHOTO [0
(BermenenHoi rpynmsl ['0) mm qaxnel Haxkath JIK Memmm Ha 9. Tlpu cHATHY BhIneneHns ['D okHO ero CBOWCTB
aBToMatuiecku 3akpbiBaetcs. OkHo CBOMCTBa 00beKTA HEJIOCTYITHO, €CIIH rpadUUeCKUil SIIEMEHT PaCIOIOKEH B
CcJIo€, pelakTHPOBAaHNE KOTOPOTO 3aMpeIIeHO.

ATpHOYTBI — 3TO MpocTeiire cBoicTBa rpaduyeckoro anementa. OHu 3a1ar0Tcst Ha BKiIaake (OCHOBHBIE
cBoiicTBa) okHa CBoiicTBa 00beKTA.

B okHe CBOHCTB arpuOyThl MOTYT OBITH CIPYNIIUPOBAHBI — HAUMEHOBAaHUS TAKHX TPYII BBIACIICHEI
[IOAYEPKUBAHUEM, IIPU IBOMHOM Ha)kxaThu Ha HUX JIK packpeIBaeTCsi CHMCOK CBOMCTB.

CymecTByIoT 2 Buga atpudyToB ['3:

o cTaTH4YecKue — aTpuOyThl, KOTOPBIE HE U3MEHSIOTCS P padoTe B peajJbHOM BPEMEHH;

o ANHAMU3HMPYeMble — aTpUOYTHI, KOTOPbIE MOTYT OBITh KaK CTATUYECKUMH, TaK U JUHAMHUYECKUMHU
(m3meHsIFOIMMUCS TIpU paboTe B peaJbHOM BPEMEHHM B 3aBUCHMOCTH OT 3HAUEHHS MPUBA3AHHOTO apTyMEHTA).
Paznensr koHQUTYPHUPOBaHHUS TAKHX aTPUOYTOB BBIJIEIICHBI KPACHBIM I[BETOM U COZIEpKaT MyHKT Bua mHankanmum.
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Puc. 21. 3aoanue ceoticme epynnot 1 3
CraTndeckue aTpulyTHI rpa)MIeCKUX JIECMEHTOB

B nmanHOM paszene ommMcaHO 3aJjaHHE€ THUIOBBIX CTATHYECKHX aTpuOyToB I'D C mOMOIIBIO BKJIaJOK OKHA
CBoiicTBa 00beKTA.

HexoTopsle TumnoBble crarhdeckue aTpuOyTel ['D MOryT OBITH TakXke 3afjaHbl C IIOMOIUIBIO MaHeNeiH
nHcTpymeHTtoB PIT/T.

Buoumocms npu cmapme

IIpu mepexose B pexuM peanbHOTO BpeMeHH (T.€. MpH 3amycke npoekta B MPB nnu npu nepexozie B peskum
OIMYJISIINKN) TpadUIecKre SIEMEHTHI [0 YMOJTYaHHI0 BHIUMBIL. UT0OBI CKpBITh ['D mpH 3amycke pexXuMa peasbHOro
BPEMEHH, HYKHO YCTaHOBUThH JUIs Hero aTpuOyT CKpBITH NPH cTapTe.

B pexxumMe penakTupoBaHus BUIUMBI Bee 170,

B peanbHOM BpeMeHM yNpaBiATh BHAMMOCTBIO ['D MOXXKHO C MOMOIIBIO (QYHKIMH yhpasieHus ['D u c
nomoteio ['D CBoGoaHBIE (POPMBI.

Bcnnavisarowan noockaska

B pazmene Ilomckaska mns ['D 3amaeTcst BCIUTbIBaroInas IOACKa3ka, OToOpakaeMas Ha JSKpaHe MpH
HaBeJeHNH Kypcopa Ha ['D B pexxuMe peabHOr0 BPEMEHH.

1L]eemogvie ampuodymot

Paznens! konpuryprupoBanus npetoBeix atpudyToB ['D (LBet, LiBeT munum, LBet 3anuBkn, LBeT Tekcra

1 T.11.) B okHe CBoOMCTBa 00bEeKTa COIEP)KaT THITOBOM MHCTPYMEHT 3aJJaHHA [[BETa — KHOTIKY I
[Ipu Ha>kaTHM 3TOM KHOTIKM HA 3KPaH BBIBOJUTCS AUAIIOT BBIOOPA IPELyCTAHOBIEHHBIX [IBETOB (pHC. 22).
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Puc. 22. Jluanoe svibopa ygemos

PackpoiBatomuiics crnucok MeH0 (OCHOBHasi NAJUTPa TMO3BOJSIET BBHIOpATh pa3iM4yHbIE CTHIM C
MpeayCTaHOBICHHBIM HaOOpOM 0a30BBIX I[BETOB.

[Ipu Haxkatun kHONKM BBIGOP mBeTa 3TOro nuanora Ha SKpaH BBIBOIUTCSA CTAHAAPTHBIA IUaior BbIOOpa
ngera (puc. 23).

Br1OpaHHBIi IIBET BBIBOAUTCS Ha KHOTKY COOTBETCTBYIOIIETO pa3/iena:

Cucmemmnplit yeem

[lonoGHBIN aTpuOyT MOXET ObITh KOPHEBBIM B OKHEe cBOHCTB ['D wmim pacmonarateCsi B paszese
KOH(HUTYPHPOBaHUsI HEKOTOPOT'O IIBETOBOTO aTpuOyTa

Ecnu 3nauenue arpubyra — TRUE, To B mepBoM cilyuae OH 3alaeT HMCIOJB30BAHHUE COOTBETCTBYIOIMX
cUCTeMHBIX 11BeTOB Windows 1t Bcex
LBETOBBIX aTpuOyTOB I'D, BO BTOPOM — TOJIBKO ISl aTpudyTa, B pasjiesie KOTOPOro HaXOAUTCSL.

M Britipars uger
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I_ ] J [ OTreHa ] [ JoSaEuTE K COBCTEEHHEIM LEETaM l

Puc. 23. 3aoanue napamempos ysema

Ecnu 3nauenue atpubyra — FALSE, ncnosns3yroTcs 1iBeTa, 3aaHHble B OKHE CBOMCTB [0,
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Tonwuna nunuu

Paznen xondurypuposanus arpudyrta ToJIuHA COACPKUT MHCTPYMEHT BBIOOpPA TOJIIMHBI JUHHUM H OKHO
OTOOpaKCHUS YUCIICHHOTO 3HAYCHUS TONIIUHBI (B ITUKCEISX).

Cmunb nunuu

Paznen kondurypuposanus arpudyra CTHIb JIMHUM COACPKHUT KHOIIKY E
ITpu HaXkaTHK PTON KHOTIKH Ha 3KPaHE MOSBIISETCS MECHIO BEIOOpA JIMHUU KOHTYpA.
Br1OpaHHbIi BUJT JIMHUH BBIBOIUTCS Ha KHOTIKY pasjena.

Cmunb 3anueku

Paznen xondurypupoBanus arpudyra CTHIB 3aJMBKH COJIEPKUT KHOIIKY -

[Ipu Ha>kaTHM 3TOM KHOTKK HA IKPaHE MOSIBIISIETCS MEHIO BEIOOPA CTHIIS 3aJIUBKH.

BriOpanHbIii CTHUIIb BEIBOAUTCS HA KHOIIKY pasjiena.

IIpo3paunocms 3a1ueKku

IIpu 3nauennn TRUE (3HaueHre Mo yMOIYaHWIO) 3TOT aTpuOyT 3a/1aeT mpo3padHocTh ¢ora ['D mpu ogHOM
W3 IMHEHHBIX cTuiel 3anuBku. Ecnu atpubyT umeet 3naueHne FALSE, uset gona I'D — Genbiid.

IIpu TOYEUHBIX CTHIISIX 3aJIMBKH 3TOT aTpuOyT He padotaet (Ppou I'D — Oenbrit).

Tun 3an1ueku

Paznen kondurypupoBanust 3anuBku [D comepxkut arpuOyt Tum 3aJMBKH, A7 KOTOPOIO MOXKET OBITh
ycraHoBjeHO 3HadeHue LBer (3HaueHne o ymonuanuio) uiu U3o6pazkenue.

IIpu 3Hauenun L{BeT mapaMeTphl 3aJIMBKY OMPEACIISIOTCS €€ IBETOBBIMU aTPHUOyTaMHU.

[Tpu 3Hauennn U300pakenne B OkHe CBOWCTB oToOpakaetcs atpu0OyT M3o00pakenne. [1py HaxxaTUN KHOMKH
B pasjelie ero KOH(GUTYPUPOBAaHUS HA DKPAaHE MOSBISICTCS TUAJIOT BHIOOpAa KApTHHKU U3 PECYPCHON OMOIMOTEKU
n3o0paxkenuit (puc. 24).

B Buifipars pecypc

kS 0 Soap Bubbles 1

[MoToED || O1reHa || OyucTHTE

Puc. 24. JJuanoe svibopa uzobpadicenus

BreiOpanHast kapTuHKa oToOpakaeTcss B pasjeie KoHpurypupoBanus arpuOyra HW3o0pakeHue u
yCTaHaBIMBaeTCs B kadecTBe oHa ['3.

Texcmogvie ampuoymuol

Paznen xondurypupoBanust texctoBeix arpubytoB (Teker, Haamues u T.1.) COACPKUT OKHO OOBIYHOTO
TEKCTOBOTO penakTopa s 3afaHus 3HadeHus arpulOyrta (ans HekoTopbix D momoOHOMY aTpuOyTy 10
YMOITYaHHUIO MTPHCBANBAETCS HEKOTOPOE 3HAUEHHE).

HlIpugm

Paznen wxondurypupoBanus atpuOyra LIpudT comep uT KHOMKY, NMpPU HAKATHH KOTOPOH Ha 3KpaH
BBIBOAMTCS] MEHIO BBIOOpA MMapaMeTpoB MpUPTa.

[To xomanie Pa3mepbl 3TOro MEHIO Ha DKpaHe TOSBISIETCS MEHIO BBIOOpa pasmepa mpudra, o KoMaHJe
pudT — cTanmapTHBINA JUATOT 3aTaHM TapaMeTpoB mpudTa (puc. 25).
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Puc. 25. Jluanoe 3a0anus napamempos wpugpma

Bri0pannsie mapameTpsl mprudTa 0ToOpakarTCs Ha KHOMKE pasneda.
[To ymom4anuto 3anan mpudt MS Shell DIg ¢ pazmepowm 8.
Buvipasnusanue

Pazmen koudurypupoBaHus arpuOyra BbIpaBHUBaHHE COIEPXKHUT CTaHJAPTHBIE HHCTPYMEHTHI
BbIpaBHUBaHus Tekcta: Baeso, Ilo uentpy u Bupaso.

IIpo3paunocms

ATpubyT IIpo3padyHoOCThb OmpenenseT cTeneHs npo3padHoctu ['D. DToT mapameTp 3amaeTcs B mporenTtax (0-
100), 0 cooTBeTCTBYET a0CONIOTHON HETIPO3PAYHOCTH.

Buioenenue ¢ MPB

ATpubyt Bbinenenne B MPB pasperiaer/3anpeniaet BblaeleHHE rpapUIecKoro 3JeMEHTa B PeaibHOM
BpemeHH 1o HaxaTuio JIK.

Beienenue paboTtaer TONBKO B TOM citydae, eciii Juist ') 3aana QyHKIMs ypaBieHHS.

Ecnu I'D Bxoaut B coctaB rpaduueckoro o0bexra (it 00beKTa JOKHO OBITh pa3pelleHo BbIIEIEHUE), TO
o Haxxatnro JIK ma I'D BeIIenseTcst 0OBEKT.

st okoHHBIX ['D 3Ta QyHKIMS OTKIIIOUEHA.

I'moGanpHOE paspelieHne BbLACICHUS TIpadUUecKUX HIIEMEHTOB B PEATbHOM BPEMEHH W IapaMeTphl
BbiIeNieHUsT (LBET, OTCTYIbI, TOJIIMHA W CTWIb KOHTypa) 3amatoorcs B (aiime gr_settings.xml (rer
<last_clicked_attrs>), pacronoxensom B aupekropud MPB. [TapameTps! BbIIeICHNS! MOTYT OBbITh TAKXKE 3a/IaHbI
npu kKoHurypuposanuu PI1/I.

Bpemennsblie aTpudyTHI

[arta u BpeMsi JOJKHBI 3a7aBaThCsl B hopMarax, 3aaHHbIX B PerHOHaIbHBIX HacTpoiikax OC. lns nepexona
K 3aJJaHUI0 BPEMEHU HYKHO HaxkaTb JIK B COOTBETCTBYIOILLIEM I10JIE.

IIpn Ha)KaTUM KHOIIKH :JOTKpHBaeTc;[ MeHI0, cozepikariee koman sl Copoc (3a1aTh HyJIeBOE BpeMms,
1.€. 01.01.1970) 1 Tekymee (3a1aTh TEKyIIIEe BPEMSI).

JAunamuzanus aTpudyTra rpadgpuueckux 371eMeHTOB

I[I/IHaMI/ISaI_[I/ICﬁ anI/I6YTa Ha3bIBACTCA 3aJaHUC yc.]'IOBI/Iﬁ €ro MU3MCHCHUA B 3aBHCHUMOCTH OT 3HAYCHUA

MPUBS3aHHOTO apryMmeHTa. [Ipw auHamu3anuu atpuOyTa Tpaduyeckuidl SIeMEHT CTaHOBUTCS WHIUKATOPOM
BBIIIOJIHEHHUS 3a1aHHBIX YCIOBHIA.
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IIpu pasmemenuu I'D Ha sKkpaHe Bce €ro AMHAMM3UpYyEMble aTpUOYTHI MO YMOJIYAHHIO CTATUYECKUE, U
paszensl uX KoHQUTyprpoBaHUs Ha BKIagke OCHOBHBIE CBOMCTBA OKHA CBOMCTB COIEPKAaT MHCTPYMEHT 3a/laHUs
COOTBETCTBYIOILETO CTaTH4Yeckoro napamerpa. Hanpumep, npu pazmemennu ['D TekeT pasaen AMHaMU3HPYEMOTo
atpuOyta LlBeT TekcTa COAepKUT MHCTPYMEHT BBIOOpa LIBETA .

Uro0bl JUHAMU3UPOBATH aTpUOYT, HY)KHO IBaKAbl HAXaTh Ha Ha3BaHuu JIK MbIM, M B pacKpbIBLIEMCS
CITHCKE HACTPOUTH THHAMHUYIECKHUE CBOMCTBA C TIOMOIIIBIO pa3zaciia Bua unaukanuu (puc. 26).

Bupg ycnoBust (M, COOTBETCTBEHHO, BUJ MHAMKATOpa, co3maBaeMoro u3 I'D), BeiOupaeTcs B pasznene Bupg
HHIUKALUH:

3HayeHMe — HHANKALYS 3HAYCHUS apTyMEHTa;

Arg = KoHcT. — HHIUKAIMs paBeHCTBA apryMeHTa 33JJaHHOM KOHCTaHTe;

Arg >= KoHCT. — UHIUKaIUs NPEBBILIEHUS apryMEHTOM 33/1aHHOTO 1T0pPOra;

Arg & KoHcT. — nHAMKAIMA COCTOSHUS OMTOB 3HAYEHHS apryMeHTa, 3aaHHbIX Mackoi Koncranra. Ecim
XOTs OBl OJJH Takoi OuT ycraHosieH, unauuupyercss MCTUHA, nnave — JIOXKb;

Arg B Anana3oHe — MHIUKAIUI HAXOKACHNUS apr'yMEHTa B 33/IaHHBIX IMaNa3oHax;

Arg B MHTEpBaJle — MHIUKAIM HAXOXKACHHUs apryMeHTa B MHTepBalax IIPUBA3aHHOIO KaHaja.

B 3aBucumocTy OoT BBIOpPAaHHOTO BUA MHAMKALIMHA MEHSIOTCSI HHCTPYMEHTHI €r0 KOH(UTypUPOBaHUSI.

CBDOHCTEA 0O bEKTA

ABCT excT CeoMCTEa oDLEKTA
= T
= | & | B | & —
ERERRRE
CeoicTED | IHaueHue |
v S

KoHT CeoicTED | 3HaveHHe | .
Janvera [ | Formyp

Sanuera 1
TekcT {TEHCT

Tekct <TEECT>
UeeT TercTa I

et Tekcta [ARG 000]

B g MHOME AL HEeT oMHaMMZauH
i = Bug WHa kS Arg = KoHeT.
ET QHHAMUZALLAM
Wipwicpr g =R Mpueaszka ARG_000 —
HEPEETIEE g >= Korer EcouMCTUHHO I
CKPBTE MPU CTAPTE | rg & Ko, Ecu NOCKHO
MNogckazka Arg B AWanazoHe K.oHCTaHTa 0 w
AIg B MHTEpBAne

[ cHOBHaA NpUEASKa [_ QcHOBHAA NpHEASEA [ ]

Puc. 26. Jlunamuzayuss ampubymog
Nuaukanus 3HaYeHus1

Bun maaukanuyn 3HavyenHwe MoXXeT OBITh 3afjaH npu AuHammu3auuu atpudbyra Teker. Popmar BbIBOzAA
BeIOHMpaeTcs B criucke @opmar (puc. 27).
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ABGTexcr

= & B | &

CeofcTED JHaveHHE ~
K.oHTyp
SanvEka [

Texct [ABG D00)  <TekcT:

=/ Burg wHaukauuM  3HaYEHME
MpuEazka ARG_000

= Poprar Integer W
Generc Generic
L EeT TeRCTS Integer
Float
Wpwer Exponentizl o
JcHOEHAA NpHEAZK.A [_ Mo yronaHM _]

Puc. 27. JJunamuzayust ampudbyma Texcm

s kaxxgoro opmaTta MOXKHO 3a/1aTh 0oJiee TOYHOE ONUCAHKE B HOTALUH si3bIKa CH.

ITpu BeIOOpe Popmara Mo ymoauanuio I'D Oyner oroOpaxkaTh 3HaUEHHE apryMeHTa B ¢opmare, 3aJaHHOM
MPB.

Nnpuxanusa nHTepBasia ais 3navennii kananos FLOAT u DOUBLE FLOAT

Bun wHaukanuu Arg B MHTEpPBaJjie MOXET OBITh 3a/aH NpH JWHAMU3AlUK [BETOBHIX arpuOytoB (LiBer
Tekcra, LiBer 3aiuBku u 1p.). OH COYXHUT Ui BH3YaJIbHOTO OTOOpaKEHHSI MHTEpBaia, B KOTOPOM HaXOAUTCS
3HauyeHue kanana knacca FLOAT unu DOUBLE FLOAT.

s BeIOOpa aprymenTa ciy>kuT aTpuOyt IlpuBsi3ka, nmpy Ha)kaTMM Ha 3HAUYCHHE KOTOPOTO OTKPBIBAETCS
CTaHIApTHOE OKHO BHIOOPA apryMeHTa.

Jns nmpaBunbHOM pabOTHl JaHHOTO BUAA WHAMKALUKM BBIOMpPAeMbI apryMEHT IOJDKEH OBITh CBSI3aH C
arpubyTom Murepsau (7, P) kanana knacca FLOAT mimm DOUBLE FLOAT.

IIpu HaxOoXIEHWU 3HAUEHUS MPUBS3aHHOTO KaHaja B Mpenaeiax MpeaylpeauTeNbHbIX rpanull (natepsai 0),
JMHAMHU3UPYEMbIid aTprOyT MPUHUMAET I[BET, YCTAHOBJICHHBIH 110 YMOIYaHUIO.

AtpubyT Ilpenynpe:kaeHne ciyXuT A BHIOOpa IBeTa NPU HAXOXKICHUM 3HAUEHHS KaHAIa 3a MpeaeiIaMu
MpelynpeaAuTEIbHbBIX, HO B TIPE/eNiaX aBapuiHbIX TpaHull (MHTEepBal 1 uiu 2).

ATpuOyT ABapus CITy>KUT JUIS BBIOOpA [[BETA MTPH HAXOXKJCHUHW 3HAUCHUS KaHaja 3a MpeesiaMy aBapHiHBIX
IpaHML, HO B IIpeeax IPaHull MIKaIbl (HHTepBal 3 uiu 4).

ATpulOyT BHe rpanmi Ciry>KuT [ BEIOOpa IIBETA PU HAXOXICHUM 3HAYCHUS KaHajla 3a MpeiesiaMy IPaHull
HIKaJbl (MHTEpBal 5 win 6).

/Jlpyeue euowt unoukayuu

Habopbl mHCTpYMEHTOB KOH(MIYpHpOBaHMS APYIMX BHAOB HHAMKALUHM 3aBUCSIT OT IUHAMHU3UPYEMOTO
arpubyta. Ecnu mapaMeTp WHAWMKAUHM MPH JTUHAMU3AIMHA aTpuOyTa MOXKET OBITh 3a/laH Kak BPYYHYIO, TaKk H
BBIOpaH M3 pecypcHOi OMOIMOTEKH, HA0OP MHCTPYMEHTOB COJIEPXKHT IMepekiovaresir MUcenmosib30BaTh pecypebl
(FALSE - Bpyunyt, TRUE — u3 6ubanorexn).

[Mpu koHdurypupoBanuu BuaoB nHaukanuu Arg = Koner., Arg >= Koncer. u Arg & Koncr. B nonsix Ecin
NUCTHUHHO u Ecau JIOKHO 3amaroTcs 3Ha4eHHS, KOTOPHIE JODKCH MPUHUMATh TUHAMH3UPYEMBIH aTpuOyT
npu BeimonHeHnu 3aganHoro yciosus (MCTHUHHO) u B mpotuBHoM ciydae (JIOKHO). Ecnu 3amano dom.
3navyenne piass UCTUHHO (JIOKHO), To Ha KaXIOM TakTe OOHOBICHUS TIpauUYecKoro JKpaHa 3HAUYCHHE
arpubyta, 3amanHoe B moide Ecm HWCTHHHO (JIOKHO), cMeHsercs 3HAa4YeHHEM, 33/laHHBIM B
cooTBeTcTBYIOIeM mosie Jlom. 3HayeHme.... YTOOBI OTOOPa3UTh MOTOIHHUTEIHHOE 3HAYCHHE, HA/JO BBITIOIHHUTH
COOTBETCTBYIOIIYIO KOMaHy U3 KoHTekcTHOTO MeHto mojisi Ecau HCTUHHO (JIOYKHO). 3HaueHHe KOHCTAHTEI,
C KOTOPO# cpaBHUBAETCS apTyMEHT, 3aaaercs B nosie Koneranra.

IIpu xoH(urypupoBaHMHM BHJAa WHAWKAIAA Arg B JAUAaNa30He CTPOKH OIHMCAaHUS [HWANa30HOB
CO3JIAIOTCA/yNANAIOTCS. C TIOMOLIbI0 KOHTEKCTHOTO MEHIO, BbI3bIBaeMoro Haxaruem IIK wmbimm Ha atpulyte
Juana3zoHbl — 1151 CO3/laHMsI HOBOTO JAMana3oHa, U Ha CO3JaHHOM arpuOyte Jmuama3on — ang ero yaanenus. B
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moyiix MuH. 1 Make. 3a1aioTcsl rpaHuilbl quana3onoB (Make 10mkHO ObITh Oosibiie MuHu). MHauKaTop 3TOTO
BU/Ia paboTaeT Mo cIeMyIoNIeMy allTOPUTMY: TIPU M3MEHEHHY 3HAYCHUS TPUBI3AHHOTO apryMEHTa UIIETCS ePBbhIi
MO0 CIUCKY JHMaIa3oH, KOTOPOMY YIOBIETBOpseT apryMeHT (MuH <= arg < Makc) u aTpuOyTy IpHCBauBaeTCs
3Ha4YeHUe, 3aJaHHOE B COOTBETCTBYIOIIEM mojic 3HayeHue. Co3anue u Ha3HaueHue nois Jom. 3Hauenue — Takoe
xKe, Kak Ipu KoH(purypupoBarnn BuaoB nHaukanmu Arg = Koner. u Arg >= KoHcT..

Eciu B mone Mcnosib30BaTh pecypcebl ycraHoBieHo 3uadeHue True, mons Ecoim MCTUHHO (JIOKHO) u
Jon. 3Ha4YeHMe... COJCPXKAT KHOINKH, NMPH HAKATHH KOTOPBIX OTKPBIBAIOTCS HABUTATOPHI COOTBETCTBYOIIUX
O6ubmoTeK Aust BEIOOpa pecypca (puc. 28).

B Buibpatb pecypc

| Buonuorera_Tekcroei] V|

[MoToEO ” OTreHa H OumcTiTe

Puc. 28. Hasueamop evibopa pecypca

s Tunoseix atpuOyto noist Ecoim HCTUHHO (JIOKHO) u on. 3HayeHue... coaepxaT KHOMKH, IIPH
Ha)XaTUX KOTOPBIX OTKPHIBAIOTCS CTaHAAPTHHIE TUAIOTH 3aJaHus MapaMeTpa (Hanpumep, I[BETa).

OcHoBHast NpUuBA3Ka

OKHO CBOWCTB HEKOTOPBIX I'D comepkuT paznen OcHOBHasI MPUBA3KA.

[Tpu HaXkaTHW HA KHOIIKY BBIBOJMTCS CTAHAAPTHBIN TUAOT BEIOOpA apTyMeHTa.

[Mpu muHamuzanyu aTpuOyTOB OHM, KaK MPABUIIO, aBTOMATHYECKU MPUBS3HIBAIOTCS K OCHOBHOHM MpPUBS3KE
(ecru oHa 3aaHa), OTHAKO IS psfa I'D ocHOBHasI MPUBsI3Ka UMEET OoJiee MIMPOKOE Ha3HAUCHHE.

Ilpumep co3z0anua unoukamopa 3HaueHus

B nanHoM mpumepe mokazaHa auHamuzanus aTpuOyToB Teker u LiBeT TekcTa rpaduyueckoro sneMeHTa
TexcT, B pe3ynpTare KOTOpod I'D CTAHOBUTCS MHAMKATOPOM TEKYLIETO 3HAUEHUS TeHEPaTopa, U Py NPEBBILIECHIH
3aJJaHHOT'O NOPOT'OBOT'0 3HAYCHMSI MEHSIET LIBET TEKCTA.

[MpuBsizath atpudyT ['D K reHepaTopy (Wi KaHAIly) HanpsMyIo Helb3sl. UToOBI UCTIONIb30BaTh TEeHEPATOP IS
JMUHAMHU3AIMHA aTpUOyTa, Hy’)KHO 3TOT aTpUOyT MPHUBA3aTh K apryMEHTY, KOTOPBIH, B CBOIO OdYepe/lb, MPUBS3ATh K
redepaTopy (WiIu KaHaIy).

Coznanum B cnoe Uctounuku/Ilpuemunkn rpynmy I'enepatopsl ¢ renepatopom Inaa.

B cnoe Cuerema coznanum rpynny RTM, u B Heil kanan Jkpan. B pesynbrare coznactesa kaHan Jkpan#l
Kyacca Be13oB co ccpikoil Ha Ikpan#l B cnoe Ilad10HBI 3KpaHOB.

B tabnuuHOM penakTope apryMeHToB co3aaauM ais skpaHa Jkpan#l apryment ARG_000 (4To0bl OTKpHITH
TaOIUYHBIN peakTOp apryMEHTOB, HYKHO BBIITOJIHUTH KOMaHTy APrymMeHThl u3 MeHio Bua) (puc. 29).

ADrYMEHTHI 3K paka 0

-

X DEE A0 RE @ i

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

Puc. 29. Cosoanue apeymenmog sxpana
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JBaxapl HaxmeMm JIK B mone CB#i3b TaONMYHOTO peAakTopa apryMEHTOB W BbIOEpEM IS TMPHUBSI3KH
rereparop Iumaa (puc. 30)..

= Crontmrypriposate cease AnslllabnoHsl_skpaHos. 3kpan#1:ARG_000 E|E|

[E Basa_kaHanoe ATHEYTEL | AprymeHTbl
EEf CucTema MonHoe WA | Fopotkos MvA | THN gaHHes KDMMBIl
i3Haverie  MALLE REAL
8 E Mo T puenHkT P oprar FORMAT LSINT
2 1 Fomvposka  CODING STRING
FHEpATAREL Kowvermapwt COMMENT  STRING
& Munat! Tun TYPE USINT

Hran Tara B_MNaME STRING

AmutyreibprymenTel | Tun atputiyTa

UnaniTe npueAzky [pHEAZaTE KaHanl ll'lpusqsa'rb anHﬁgT] [ MpueAzka ‘ l (rieHa

Puc. 30. Coz0anue npussizxu apeymenma

3ananHas MPUBSA3Ka 0TOOPA3UTCS B TAOJIMIHOM PENaKTOPE apryMEHTOB.
Pasmectum Ha skpane ['D TekcT u 3aaauM ero cTaTUYeCKHe aTpUOYThl, KaK MOKa3aHO Ha PUCYHKE (pHC.
31).
Urto6s! 11pu padoTe B peaibHOM BpeMeHHu ['D oToOpaxkan Tekyliee 3Ha4eHne apryMeHTa, Hy)KHO BBITIOJTHHUTH
cleyIolre JeUCTBUS:
— aBakabl Hakath JIK mbimm Ha monte TekeT B OKHE CBOMCTB — IO 3TOH KOMaHJIE PACKPHIBAECTCS CITUCOK C
napaMeTpaMu WHAUKauK aTpuoyTa. B moe Tun nHaukanuu BEIOpaTh 3HAYEHHE.
— Ha)xxaTh KHONKY B noJie IlpuBsizka u 3a1aTh apryMeHT.
[pu Haxxatuu kHonku OK auanor koHGUrypupoBaHUs TUHAMHUYECKOTO CBOMCTBA 3aKPHIBACTCS, a IPUBS3KA K

apryMeHTy oToOpakaercs B OKHeE cBOicTB [3.
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lger TekoTa
Ba, WHOME AL HeT auHarMzaumm
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BrlpaeHHEaHME Mo weHTpy
CEpEME NpM CTapTE Falze

Moackaska

QcHoEHaA NpHEASKA

Puc. 31. 3a0anue cmamuueckux ampudymog mexkcma

Teneps HacTpouM HU3MEHEHHE I[BETa TeKCTa ['D MpH MPEBBIICHUU 33JaHHOTO MOPOrOBOr0 3HAaueHUs. [
3TOr0 HY>KHO BBIIOJHUTH CIEAYIOIINE NEHCTBUSA:

— nBaxkapl HaxkaTh JIK meimm Ha mosne LBer Tekcra B OKHE CBOMCTB — MO 3TOH KOMaH/AE PACKPHIBACTCS
CIIMCOK C TIapaMeTpaMu UHIuKaluu arpulyTa. B none Tunm uaankanum Boiopath Arg >= KoHCT.;

— Ha)xaTh KHONKY B nojie IlpuBsizka u 3a1aTh apryMeHT NOSIBUBLIEMCS JUAJIOTE.

B none Koncranra BBecTH noporoBoe 3HaueHue 80, Npu MPEBHIIEHUH KOTOPOM MBI 3alaJuM H3MEHEHUE
BeTa Texkcra ['0.

B none 3nauenne s TRUE npu momormu ctaHAapTHOTO Auaiiora BRIOOpa I[BETA 3a1aiM IIBET TEKCTa JJIs
3HAYEHU, TPEBHIIIAIONINX TOPOTOBOE (B JAHHOM ciiydae KpacHbIi). B mone 3nauenue pusa FALSE 3ananum niset
TEKCTAa JIJIsl 3HAYCHUH MEHBIIIE TIOPOTOBOTO (B TAHHOM CITydai YEPHBIH).

Teneps COXpaHHM MPOEKT JUIsI 3allyCKa B MOHHUTOPE PEATBHOTO0 BPEMEHM, OTKPOEM M 3aIllyCTUM €ro B
npodaiiiepe ¢ MOIePKKON rpaduuecKux SKpaHoB — ['D 0TOOpa3UT M3MEHSIONIYIOCS aMILTUTYAY MII0O00pa3HOTO
curHaina. [Ipu npeBpllIeHnH 3aIaHHOTO TOPOTrOBOro 3HayeHus1 80 BET TEKCTa UBMEHUTCA C YEPHOTO HA KPaCHBIM.

JunamMmuveckue cBoiicTBa

JAunamunyeckas 3aauska ['J

IIpu ucnonp3oBaHMM JaHHOTO CBOMCTBa I'D OTOOpaXkaeT 3HAYEHHWE MPHUBA3AHHOTO apTyMEHTa YHUCIIOBOTO
dbopmara B BHIE 3aKpaImIeHHON 00iacTH (Takas 0OJacTh Janee Ha3bIBaeTCs cjoeM). IlogmepxuBaroTcs aBa BUAA
TUHAMAYECKON 3aIMBKA — OJHOCHOIHAsE (0ToOOpakaeT 3HAYCHHWE OJJHOTO apryMeHTa) W MHOTOCJIoiHAas
(oToOpakaeT 3HAYeHHsS HECKOJBKMX apryMeHToB). O0a BUAa HACTpPaWBAaKOTCA HAa BKIaake JlMHamMH4Yeckasi
3anuBka ( E4) okna CBoiicTBa 00bekTa. J[J151 NCMONB30BaHKS JMHAMHUYECKON 3AJTMBKU HY)XHO HA 3TON BKJIAJIKE
ycTaHoBuUTH ¢uiar PaspemieHo.

Jnst moGaBneHus/yaaneHus CIIosl HCIIOJIb3YETCsl KOHTEKCTHOE MEHIO, BhI3biBaeMoe HakatueM [IK mbimm Ha
Ha3BaHUsIX MyHKTOB Ciou/Cioii coorBeTcTBeHHO. HacTpOHKY /ISl BCEX CO3/1aBaeMbIX CIIOEB MMEIOT OJIMHAKOBOE
Ha3HaYCHHE.

Bxnanka colepKuT claeayronmue HHCTPYMEHTHI KOH(UTYPUPOBaHUS 32 THBKU.
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Hanpasienue — HarpaBJieHHUE 3aJMBKU (BBePX, BHH3, BIIPABO, BJIEBO).

Nms — ums crost. s mepexojia K peJakTUPOBaHUIO HYKHO JBaXK/Ibl HaxkaTh JIK B aTOM moJe.

IpuBsizka — BEIOOp aprymMeHTta, K KOTOpoMy IpuBs3biBaeTcsi cinoil. [lpu naxaruun JIK B manHOM moje Ha
9KpaHe MOSBISETCS Juajor BeiOopa aprymenTa . CIioi, 7Sl KOTOPOTo MPHBSI3Ka K apryMEHTY He 3a/laHa, CUUTaeTcs
npuBszaHHbiM K 0. Ecim 3anmuBka MHOTOCHONHAsi, 3Hau€HHWs INPUBS3BIBAEMBIX apryMEHTOB JOJDKHBI OBITH
HEOTPHULATEIbHBIMU.

Tun 3anuBKkM — BbIOOp THMa 3aquBKU. Ha BKiIagke AOCTYNHBI THIOBBIE aTpUOYTHl KOH(OUTYPUPOBAHHUS
3aJIMBKH BHIOPAHHOIO THIIA.

MunH, Makc — uymcna, KOTOpblE CTaBATCS B COOTBETCTBHE rpaHHIaM ['D, HCIOIb3yeMBIM B KauecTBe
npenenoB mkansl. Hanpumep, eciam BeIOpaHO HampaBieHUE 3aIMBKH CIIpaBa HalleBO, MHH COOTBETCTBYET NPaBOH,
a Makc — neBoii rpanutie rpaduueckoro snementa. Eciu dimar Mun = LL, Make = HL He ycTaHOBJICH, 3HAYCHUS
Mun 1 Make MOTyT OBITh 3aJaHBI BPYUHYIO.

Mun = LL, Makc = HL — ecnu BoIOpaHHBIN apryMEeHT HpUBS3aH K 3HAYCHHIO KaHalla, TO MPH YCTaHOBKE
sToMy arpuOyTy 3Hauenuss TRUE mpenmensl mikanbsl yCTaHABIMBAIOTCS PAaBHBIMH COOTBETCTBEHHO HIDKHEMY H
BEpXHEMY IIpefieslaM KaHajla. Eciu 3anMBKa MHOTOCIOWHAs, TO TMPENENbl IIKAIBl YCTAHOBATCS pPaBHBIMH
cootBeTcTBeHHO LL 1 HL mepBoii mo mopsaxy mpuBsI3KH.

LBera 1Jisi AMANA30HOB — €CIM BHIOPAHHBINM apryMeHT MPHBS3aH K 3HAUCHHIO KaHaia, TO MPHU YCTaHOBKE
stomy aTpuOyTy 3HadueHuss TRUE ¢ momomsto nBetoBeix aTpuOyToB Ilpenympe:xnenue, ABapusi, Bue rpanun
MOKHO 3aJaThb JOINOJIHHUTEIbHBIE IBETAa 3alUBKH, COOTBETCTBYIOINME HAXOXICHUIO 3HA4YCHHsA KaHala B
OTIpeJIeICHHOM JWara3oHe - MPH MHOTOCIOWHOH 3anvBke 3HadeHue aTpuOyTta LiBeTa muisi 1Mana3oHOB OHKHO
obiTh FALSE.

B 3aBucumoctu ot 3HaueHuil MuH 1 Makce BO3MOXKHBI 2 BapUaHTa HHAUKATOpA, co3aaBaemMoro u3 I'9.

Bapuanr 1: Mun=0, Makc OoJibllie MM PaBHO MaKCHMMaJlbHO BO3MOXXHON CyMMe apryMeHTOB. B »ToMm
crydae ['D oroOpaxkaeT aOCONMIOTHBIM BKJIaJ apryMEHTOB B HX OOMIyl0 cymMMy (HIKE TOKa3aHO NpPUMEHEHHE
MHOTOypOBHEBOU 3aiuBKU K ['D IIpsiMOyroJibHUK, Kaxablid U3 apryMeHToB u3Mmensercs ot 0 go 100, texyniue
3Ha4YCHHsl ApPTYMEHTOB 0TOOpaxkaroT rpaduueckue dneMeHTsl Tekcer).

Bapuant 2: MAX > MIN > 0.

OTOT BapHaHT MpenHa3HAueH AJIsl pelleHHs CIEeUUaNbHBIX 3a7ay oToOpakeHHs. [Ipumepom Takoil 3agauu
MOJKET CIYKHUTb OTOOpakeHHE B 33JaHHOM JHANa3oHe YPOBHEH HECMELIMBAIOLINXCS KUIKOCTEH B EMKOCTH, €CIIH
B apryMEHTHI MEpeAaloTCsl TOMIIMHBI CIOEB JKUAKOCTeH (0OpaTnTe BHUMaHWE HAa MHBEPCHBIA TOPSJOK CIOCB B
CIHCKE OTHOCHUTEIIFHO MX PACHOJIOKEHHUS B eMKOCTH). /Inanazon oToOpakaeMbIX YPOBHEH 3a/1aeTCsl apaMeTpamu
MMHH u MAKC.

Junamnveckoe nepememenne I'J

3ajilaHue TPaeKTOPUH [IEPEMEIICHHS

3ajilaHue peXrMa NepeMEIIeHUs

D10 CBOWCTBO HacTpamBaercsi B pasjene Ilepememiarsh Bkiaaku Junamudeckas tpanchopmanust ( .)
okHa CBolicTBa 00beKTA.

UToObI HCTIONIB30BaTh IAHHOE JTUHAMHYECKOE CBOMCTBO, HAZl0 ycTaHOBUTH (hiar [lepememars.

[Ipu pabore B peanbHOM BpeMeHH TrpaduuecKWil IJIEMEHT NepeMelIaeTcsi BIOJIb TPAEKTOPHH, KOTOpas
3aJ1aeTcsl KaK JIoMaHas JTMHUS (KOJIMYECTBO y3JI0B JIOMAaHOW He orpaHn4eHo). Tekyee nonoxxenue 'O 3aBUCHT OT
3HAYEHUsI TIPHUBSI3aHHOTO apryMeHTa (YMCIIOBOWM apTyMEHT JUIs TIPUBSI3KM BbIOMpaeTcs B crnucke IlpuBsizka), oT
3HAYEHW, 3aJJaHHBIX IS y3JI0B TpaeKTopuH, u (iara [lepemeniaty nmiaBHo.

3adanue mpaexmopuu nepemenieHus

Ilon 3amanmeM TpaeKTOpHUU MOHUMAETCS 3aJaHHe MTOJIOKEHHUS €€ y3JI0B U 33/1aHHe 3HAYEHUH JIJIs 3TUX y3JI0B.

[lo ymonuaHWIO TpaeKTOpPUS TUHAMHYECKOTO IEPEeMENIeHHs] MPEICTaBIsIeT COOOH OTPe30K OT TOYKH
MpuBs3kH ['D 110 IIeHTpa OrpaHWYMBAIONIETO IMPSMOYTOJbHUKA, T.€. MMEeT 2 y3ia. 3Ha4yeHHs A ITHX Y3JI0B
ycranaBnuBaroTcst paBHBIMEH 0 u 100 cooTBeTCTBEeHHO (3HaueHHWE, 3aJaHHOE I y3ja, OTOOpakaeTcs B OKHE
3HayeHue y3J1a IpU HABEJCHUU Kypcopa Ha y3en).

C nmomomipto merona drag-and-drop mosokeHue y3JI0B TPASKTOPUH Ha JKpaHE MOXKHO HM3MEHATH (TIpH

HaBEJICHUH Ha y3€J Kypcop NPUHUMAET BUA , IUIsl BBIIIGTICHUS y371a HY>KHO Haxatb Ha Hem JIK).

Uto0B1 100aBUTHh HOBEIN y3€Jl, HY)KHO BBIIEIHUTH OJMH M3 UMEIOIINXCS Y3JI0B M JaJiee€ HUCIIOIb30BaTh METO]]
drag-and-drop npu Haxkaroii kinasume CTRL (mpu 9TOM [UIs y371a-TIOTOMKA YCTaHABIMBACTCS 3HAYCHUE, KOTOPOE
3aJaHo JUIA y3J1a-POJUTEINS).

Y3en, mepBOHAYAIBHO pPa3MEIICHHBINM B TOYKe MPUBA3KH ['D (3TOT y3enm o0o3HadaeTcsi KPacHOM TOYKON),
OCTaeTCsl KpallHUM Y3JIOM TpH JIIOOBIX MaHUMYJSIHSAX C TPAaeKTOprWed W B JaJIbHEHIIEM HAa3bIBA€TCS MEPBBIM
Y3JI0M.
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3HaveHMs I KpaHUX y3J710B TPACKTOPUHU 3aAI0TCS BPYUIHYIO. JIJIS 3TOTO HY>KHO BBIJCIUTD KpalHUH y3ed,
BBECTH YMCJIO B OKHE 3HAYEeHHe y3J1a U HAXKaTh KHOIIKY Y CTAHOBMTB /ISl y3J1a.

3HavyeHusT AN NPOMEXYTOUHBIX Y3JI0B TPACKTOPUH MOTYT OBITH 3aJaHbl BPYYHYIO HJIM PacCUUTaHBI
ABTOMATHUYECKH.

UroObl 3a1aTh 3HAYEHMs ISl IPOMEXYTOUHBIX Y3JIOB BPYUYHYIO, HalO ycTaHOBUTH (uar McmoJib3oBarhb
3HaYeHMs MPOMEKYTOUYHBIX y3J10B U Aajiee 3a7aBaTh 3HAUEHHUE Ul KaXI0To IPOMEKYTOYHOI0 y3J1a aHAJIOTUYHO
3aJIaHUI0 3HAUYEHUs I KpalHero y3na.

3HaueHus IS Y3JI0B JOJDKHBI MOHOTOHHO BO3pacTaTh (YOBIBATh) OT OJJHOTO KpaifHETo y3ia 0 APYTOoro.

UtoO0bI 3a1aTh 3HAYEHUS VI IPOMEXYTOUHBIX Y3JI0B aBTOMAaTHUECKH, Haao cOpocuts ¢iuar Mcnoan3oBarhb
3HAYeHHs] MPOMEKYTOUHBIX Y3JI0B HJIH [IPHU yCTaHOBJIIEHHOM Quiare Menoib30BaTh 3HAUEHUS] TPOMEKYTOUHBIX
y3JI0B HaXaTh KHONKY PaccunTaTrh 3HaYeHMsl y3J10B — B O0OUX CIIydasiX 3HAUYEHHS IJIsl TIPOMEXKYTOUHBIX Y3JI0B
PacCUMTHIBAIOTCS] UCXOAS U3 3HAUYCHUH, 3aJaHHBIX ISl KPaHUX y3JI0B, U 001N AJIMHBI TPAEKTOPHH.

3adanue pexicuma nepemeuieHus

Ecnu ¢nar Ilepememiats N1aBHO HE YCTaHOBIICH, IPH pabOTe B PealbHOM BPEMEHHU IpapUUuECKHid SJ1€MEHT
CKa4uKOOOpa3HO NEepeMeIlaeTcss OT y3Ja K y3ly, paclojarasich B KaKAblii MOMEHT BpPEMEHH Ha TOM Y3ie, Ul
KOTOPOTO 33JaHO 3HaYeHue, ONvpKaiiee K TeKyleMy 3HAUYSHNIO IPUBSI3aHHOTO apryMEHTA.

Ecnun ¢nar IlepememnaTh MJIaBHO YCTaHOBICH, aBTOMAaTHYECKH PACCUMUTHIBACTCS 3HAUYEHHE Ui Ka)KIOTO
MTUKCEJISl TPAEKTOPUH, IIPU 3TOM pacyeT 3aBUCUT OT (tara Mcnoib30BaTh 3Ha4YeHHUs NIPOMEKYTOUYHBIX Y3JI0B!

Ecnn ¢nar Mcnosib30BaTh 3HA4YeHMs1 MPOMEKYTOYHBIX Y3JIOB HE YCTAHOBJICH, 3HAYCHHE JUIS IMHUKCEJeH
paccUMTHIBACTCSI UCXO/IS 3 3HAYCHUH, 3aJaHHBIX [T KpallHUX Y3JI0B M 001Iel AJIMHBI TPACKTOPHH.

Ecnmu ¢mar Mcnonp3oBaTh 3HA4YeHHs] NMPOMEXKYTOUYHBIX Y3J10B YCTAHOBJICH, 3HAYCHUE ISl IMHUKCeENeH
PaccUUTHIBACTCS HA KaXKAOM OTPE3KE TPACKTOPUH UCXOJS M3 €r0 JUIMHBI U 3HAYCHUH, 3aJaHHBIX U1 €0 y3JI0B.

IMpu ycranoenenHom ¢nare IlepememaTh MJABHO TMOJOXCHHE TPa@UUECKOro 3JIEMEHTa NPUBSA3aHO K
MUKCENI0, 3HaU€HHe KOTOPOTo UMEeT HauMeHbIlIee OTKJIOHEHHE OT TeKYIIero 3Ha4YeHHs! MPUBSI3aHHOTO apryMEHTa.

Junamuyeckuit konmyp I'9

JuHaMudecKuit KOHTYp TPEICTaBISET COOOH TPOKPYYMBAEMBIN 110 YacOBOH CTpelke MyHKTHP (ITOX
MIPOKPYTKOH 3/1eCh TOPa3yMEBACTCsI TUCKPETHOE TIEpEMEIIEHUE C I1IaroM, PaBHBIM JJIMHE IITpHUXa). ITO CBOHCTBO
HacTpanBaeTcs Ha BKiIaake {uHamMuyeckmnii KOHTYp okHa CBoiicTBa 00beKTA.

Ha Bxnanke pasmenieHs! ClIeayomye HHCTPYMEHTBl HACTPOWKH AUHAMUYECKOTO KOHTYpa!

IpuBsizka — 3a7aHue TPUBI3KKA K apryMEHTy dKpaHa (apryMeHT JOJDKEH WMETh 4MCIOoBOW ¢opmar). OT
3HaYeHMs MPUBSA3AHHOTO apryMEHTa 3aBHUCUT CKOpPOCTh NMPOKPYTKH KOHTypa. Ecim aprymeHT paBeH 1, KOHTYp
nepemeraercs Ha | mar Ha KaKIoM TakTe OOHOBIICHHS PKPaHa; €ClIM apryMEHT paBeH 2, KOHTYp IepeMeIaeTcs Ha
1 war 1 pa3 3a 2 takta, u T.4. Ecnu apryment paseH 0, KOHTYp HE IPOKPYUHUBAETCS.

LBeT mTpuxa — BEIOOp 1IBETA IMITPUXA.

LiBeT mpomMe:KyTKa — BBIOOD IIBETAa IPOMEXKYTKA.

Jl1uHa mTpuxa— 3aJaHue JJUHBI ITpuXa (M, COOTBETCTBEHHO, IIara MepeMeleHNs] KOHTYypa) B MUKCEIISX
(2-100).

IMpoMe:KRyTOK/IITPUX — 3aITaHUE OTHOIICHHS JJIMHBI IPOMEXYTKa K JutnHe mtpuxa (1-10).

@OYHKIHUH YIPABJIeHUA rpadpuiecKUMHU dT1eMeHTaMHU

Oynkuuu ynpasieHuss [D — sto neiictBusi, 3amaHHble A Tpa@HUUYecKHX JJIEMEHTOB Ha 3Tale
penaktupoanusi npoekta ACY; BHIIONHEHWE JTHX JCUCTBUA mpu paboTe B pealbHOM BpPEMEHHU
WHULUAIN3UPYETCS ONIEPaTOPOM C ITOMOILBIO MBI, 3ajaHue QyHKIMN yIipaBiaeHus Ajsl rpauuecKuX JIEMEHTOB
npuaaer rpadMuecKUM 3KpaHaM CBOMCTBO MHTEPAKTUBHOCTH M 00ECIIEUMBAET OAHO M3 BakHEHIIUX kadecTB ACY
— yIpaBJieHUE TEXIPOIECCOM C MOMOIIBIO rpad)uIeCKUX CPECTB.

DyHKIMN yIpaBIEHUS 3a1at0Tcsl Ha BKiaake JleiicTeus (I:) okHa CBolicTBa 00beKTa:

Omnpenenensl Cleayomue cOObITHS, 10 KOTOPhIM MHULUAIM3UPYETCS BBINOJHEHHE ACHCTBUN B peaJbHOM
BpPEMEHH:

o pressed (naskarue JIK ua I'D);

o released (orxkartue JIK na I'D);

s kaxmoro u3 coObITHI MOXKET OBITh HE3aBUCHMO 33/1aHO HECKOJIBbKO (DYHKIMH yIpaBieHMs, BRIOMpacMbIX
13 KOHTEKCTHOTO MEHIO (MEHIO OTKpBIBaeTcs pu HaxaTuu [1K mMbIm Ha Ha3BaHUM COOBITHS):

o nepenath 3Hauenue (Send Value);

o NMoKa3aTh/CKpbITH 31eMeHTHI (Show/Hide Elements);

o nepeiiTi Ha 3xpan (Jump to Screen);
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nocjaats kommentapuii (Send Comment);
nocjars nojackasky (Send ToolTip);
nocjars cTpoky (Send String);
BeinoanuTh (Execute).

@OyHKIUM yrpaBieHUs OTOOPaXAIOTCS B BUAE HOBBIX pa3/eNiOB CIIMCKA CBOMCTB O0O0BEKTa (Ul KaXKIou
GyHKIMU co3maeTcst OTACTbHBIN pasnen). i ynaneHus (QYHKIMH YHOpaBICHUS WIM M3MEHEHUS ee MO3WIHNU B
CIHCKE UCTIONB3YeTCs KOHTEKCTHOE MEHIO, BhI3bIBaeMoe HakatheM I1K mpimm Ha Ha3zBanuu QyHKuuu. Ecnmu mis
COOBITHSI 33/1aHO HECKOJIBKO (DYHKIHI, B pealbHOM BPEMEHHU OHU OTPaOaTHIBAIOTCS IO TIOPSIKY B COOTBETCTBHH C
MO3UIHei B criucke ((pyHKINS mepexoa Ha 9KpaH BCETAa BBITIOMHAETCS MOCIETHEH ).

Jns xaxaoro coObITHS MOXKHO 3aJaTh MOATBEPXKACHHWE M 3BYKOBOHM CUTHaN. [l 3TOro HMCHONB3YIOTCS
atpuOytsl [loaTBep:kaenne u CurHad.

YroObl MOATBEPIUTH IeiicTBHE HYKHO HaxaTh KiaBumry OK. Jlist ormensr — Cancel.

Ecin ycranoBnen CHIHajd, TO TpPU COBEPIICHHH YKAa3aHHOTO JEWCTBHS CHCTEMa BOCIIPOHM3BOJIUT
CrangapTHblii 3BYK, 3a1aHHbIH B Windows.

Koa nmocryma — xon moctyma K ucmonb3oBanuio (yHkumid ymnpasineHus (0-255). IlpaBa Ha moctynm K
(GYHKUUSIM yIpaBlIeHHUs 3aJal0TCsl U IOJNb30BaTeNsi B BUIe Macku B pasgene Jdocrym / dopmbl KaHana
Moab3oBaTens. [Ipu Koppensuuu Macku ¢ KOAOM J0cTyna (pe3yiabTaT MOOMTOBOTO JIOTHUECKOTO YMHOMKECHHUS
OTJIMYCH OT HyJIS) TOCTYI K (DYHKIIMSAM YIPABJICHHUS Pa3pelieH, B IPOTUBHOM citydae — 3anperieH. Koy goctymna k
WCTIONIE30BAaHMIO (DYHKIIMU YIIPABICHUST 0TOOpaskaeTcs B TAOMuUIlEe rpaduecKuX HIEMEHTOB.

Ecnu nonp30BaTeny B cucreMe He 33/1aHbl, 3HAUYCHUE KOJIa TOCTYTIAa HEe YUUTHIBACTCS.

Ecnu vu omun OuT Macku kanana I[oJib3oBaTesIb HE BBIJCIICH, JOCTYN K (DYHKIMSAM YIIPABICHUS pa3pellcH
TOJIBKO TIPH 3HaYEeHUH KoJa jpoctyrma 0.

IMpu HaBenenmn Ha I'D ¢ ¢yHKUUWeH ymnpaBieHHS Kypcop MNPHHUMAET BHI {h-j Hdus T'D ¢ dynkuueit
YHPaBJICHUS MOKET ObITh TAK)K€ CKOH(UTYPUPOBAHO BBIJICICHHE B PEAIbHOM BPEMEHH.

BCTpoeHHBIe rpa(l)nquKne 3JEMECHTbI

Ylunua’

I'D JIunns . HE MMeeT crenu(uIecKuX CBOWCTB M pa3Menlaercsl B rpa)MuecKoM CIIO€ CTaHJapTHBIM
CII0COOOM.

‘Texcm’

I'D Teker B HE WMeeT crenu(HuYecKux CBOWCTB M pa3Melaercsi B rpaduyeckoM ciioe CTaHAapTHBIM
crocobom.

[Tpu nuHamMu3anmy aTprOyTH aBTOMATUYECKH NPUBSI3BIBAIOTCS K OCHOBHOM NMPUBS3KE, €CIIM OHA 33JaHa.

[Tpu 3amannu Gopmata BbIBOJIa MOXKHO J00aBUTH MOSCHSIOIINI TEKCT, KOTOPBIH 0TOOpa)kaeTcsl B pealbHOM
BpPEMEHH.

‘Ilnockue ¢uzypor’

B sty rpynmy Bxonat ciemytomnue 1'9:

IInockmii kyIanan

TpeyroJbHUK

OBan

Crpenxka

DIUINIIC, CEKTOP O

‘Pecypcet’

B sty rpynmy Bxoast cienyromue ['9:

TekcTOBBII pecypc

PactpoBoe u3odpaxenue

BexTopHoe n3o0paxenune

Buageoxaun

Pucynox u3 daiiia A

Texcr u3 daiiia .

Oru I'D mpencraBnsior coboil HEBUIAMMBIE OKHA, B KOTOPBIX MO 3aJaHHBIM IIPaBUIaM OTOOpa)karoTcs
Pecypchl U3 COOTBETCTBYIOIIUX MU (ailiioB.

‘Buodeoknun’
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I'D Bupeoknun pasmernaercs Ha rpad)MdecKoOM 3KpaHE CTaHIAAPTHBIM CIIOCOOOM; pecypc u3 OHOJHOTEKH
BBIOMpAeTCS B HAaBUraTope, KOTOPHIM MOSBIIACTCS HA SKpaHE NMPH BBHIOOpPE HJIEMEHTAa Ha MaHEIHd WHCTPYMEHTOB
I'padguyeckue 3jIeMEHTHI.

BriOpannsiii B xoze pasMereHust ['D pecypce ycTaHaBIMBaeTCs B KAUECTBE CTATUYECKOTO 3HAYCHUS aTpuOyTa
Buneoxsuin.

IIpn Haxxatum JIK B mome 3HadeHus 5TOro aTpuOyTa B OKHE CBOWCTB Ha DKpaHE MOSABISETCS CIETYFOIINN
JIMAJIoT, C MOMOIIBI0 KOTPOTO MOXKHO 33JaTh JPYroe CTaTU4ecKkoe 3HadeHue aTpuOyTa Bumgeoksmm, B TOM uucie
nycroe (1o koMangae OYHCTHTD).

ITomumo arpubyra Bugeoxnun, na Bikiaagke OcCH. CcBOiCTBa KOHPUTypUPYIOTCS CJeIyIOIIne
cneuuduueckue aTpudyThl JanHoro ['D:

e IlpuBs3ka — mpeaHa3HaueH AJsl 3aJaHUs YCJIOBHS BOCIIPOW3BEACHHUS BHUICOKIUIA II0
3HAUEHUIO TPUBA3aHHOTO apryMeHTa. Ecnn 3HadeHuwe aprymeHta He paBHO 0, BHJICOKIHII
BOCIIpOU3BOIUTCS, ecu ) — HE BOCTIPOU3BOANTCS;

e [Ilay3a — ompenenser may3y MEXIy KaApaMyd I[PH BOCIPOU3BEACHUHM KIHMA. OTOT
napameTp 3afaeTcss B TaKTaX OOHOBIIGHHMs OJKpaHa (3HaueHHE CTATHYECKOrO Iapamerpa Io
ymoidanuio — 0);

e [loka3pIBaTh NPHM OCTAHOBKE — €CIIM TOT aTpUOYT MMeeT 3HaYeHue | rue (3HayeHue 1o
YMOJTYaHHIO), IOCIEe OCTAHOBKH BOCIpOM3BeAeHHs I'D oToOpaskaeT nepsblii Kaap kiumna; ecau False,
10CJIe OCTAaHOBKU BOCIPOM3BEACHUS KIIUIT CTAHOBUTCS] HEBUINUMBIM;

o HenpepbiBHOEe BoCNpou3BeqeHHEe — €CIM JTOT aTpuOyT MMeEeT 3HaueHue 1rue (3HaueHue o
YMOJTYQHHUIO), KJIUI BOCIIPOU3BOIUTCS UKIINUECKH; eciu False, kium Bocripon3BOAUTCS OTHOKPATHO.

‘Obvemnunie uzypot’

B sty rpynny Bxoasr caeayromue ['9:

g i

Cdepa

Konyc

Top

ITupamuga

EmxocTb

Kaanan

Tpyoa ||

PeabedHblil KOHYC £

KpuBosauHeiinblii KoHyc

I'paguent

‘Knonku’

B oty rpynny Bxozsr cienyromue I'D

Knonka

I'pynna kHomok

KapTunka-kHonka )

‘Kuonka’

wa.
b
ac..

I'D Knonka paBMeH_IaeTCH B IrpayMIecKOM CJIO€ CTaHIAAPTHBIM CIIOCOOOM.

Jns co3nanms B mabnone skpaHa N kHonku ¢ QyHKnuei nmepexoja Ha 3kpaH M J0CTaTOYHO TepeTalinuTh
mabJIOH MM KaHa BBI30Ba dkpaHa M 3 HaBuraTopa mpoekra B mabiioH skpana N.

I'D Knonka nMeeT cneaytomme crernudrueckue HaCTPOHKH, 3aJaBaeMble B OKHE CBOWCTB:

o ABAa COCTOSIHMSI — €CJIM 3TOT (uiar yCTAaHOBJIEH, YCTOWYMBBIMH SIBIISIIOTCSA 00a COCTOSHHUSI KHOIKH
(HaXxaTO€ M OTXKATOE), B MPOTHBHOM CIIy4ae YCTOHYHMBO TOJIBKO OT)KATOE COCTOSIHUE;
. NMPUBSA3KA — ONPEAEISAET apTyMEHT IS YIPaBIEHH COCTOSTHUIEM KHOMKHK (Ha)KaToe M O0TXKaToe) IpH

ycraHoBJieHHOM aTpuOyte /IBa cocrostHus. IIpu 3Hauenun aprymenta (0 KHOIIKa OTKara, MpU JIIOOOM JIpyrom
3HAUEHUH — HaXKaTa.

® IJIOCKAs — IPH YCTAHOBKE 3TOT0 (hy1ara KHOTKa CTAHOBUTCSI IIIIOCKOI;

e n300pakeHHe — KHOIMKA BEIOOpa PUCYHKA U3 peCypCcHON OMOIMOTEKH N300paKeHNH;

® HCTUHHBIA pa3Mep M300pasKeHUs] — IPU YCTAHOBKE 3TOTO (pyiara KapTHHKAa MPUHUMAET CBOM MCTHHHBIN
pasMep; eciu (Jar He YCTaHOBJICH, PUCYHOK CXKHMMAETCs 10 pa3zMepa 24*24 mukcers.

‘I'pagpuxu’

B oty rpynmy BxozAat cienyromue ['9:
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o
Tpena XY i
‘Tpeno’

I'D Tpenn i pasmeraercs B rpa)MuecKoM CII0€ CTaHAAPTHBIM CIIOCOOOM.

I'D Tpenn npexna3HaueH A 0TOOpaKEHNS H3MEHEHUS 3HAaYeHHU apryMEHTOB dKpaHa BO BPEMEHH, a TaKkKe
Ut oToOpakeHns AaHHbIX SIAD, maHHBIX MHIWBUIYAJIHHBIX apXHWBOB M MCTOPHUYECKUX JTAHHBIX, MTOMYYEHHBIX OT
cepeepos OPC HDA. AprymMeHTBl C TUIIOM JaHHBIX C IUIABAMOIICH 3amsITOH OTOOPaXKAIOTCS HAa AHAJIOTOBOM
NaHeJu B BEpXHEH 4yacTH TpeHJa. APryMEHTHl C ILIEIOUYHUCICHHBIM THUIIOM JaHHBIX Ha AUCKPETHON MNaHeJH,
KOTOpasi pacIiojiaraeTcs Mo aHajJoroBoi (puc. 32).
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Puc. 32. I'D Tpeno

[ToMUMO THITOBBIX CBOMCTB TPEH UMEET 3HAUUTEIBHOE KOJIMYECTBO CIIEHUPHUECKIX aTPHOYTOB.

OxkHo cBoiicTB ['D comepxkut Bkinanku OcH. cBoiicTBa 1 Kpusble.

Ha Bxnanke OcH. cBoiicTBa KOHPUTYPUPYIOTCS CIEAYIONIHE CIeH(IIecKrue aTpuOyTHI:

OpueHTanms — pacroyio’keHNue BpeMeHHOH IIKaJIbl TpeHa (TOPU30HTAIBHOE WM BEPTUKAIBHOE).

Macmradupyemblii — eciiu TRUE, pa3smeps! TpeHa MOKHO U3MEHSTH B PEaIbHOM BPEMEHH.

3aroJ10BOK — TEKCT, BBEACHHBIN B ATO T0JIe, 0TOOpakaeTCs B 3ar0JIOBKE OKHA TPEHIA.

CeTka — 3TOT pa3Jen COACPKUT TUMOBbIE HHCTPYMEHTHI 3a1aHUsI TAPAMETPOB CETKHU TPEHA.

Jlerenaa — »TOT pa3feln COAEPIKUT TUITOBBIE MHCTPYMEHTHI 3aJJaHusI TTapaMeTPOB JIETE€HIbI, 0TOOpakaeMoil B
HIWKHEN YacTu TpeHna. Eciu Ha TpeHJe 2 maHelM aHajioroBasi U JUCKPETHAas, JIETEHAA MEPEKII0YacTCsl MEXIY
HUMHU (Ui TIepeKiTioueHusl Hy)kHO Haxkath JIK Ha manenu). B nereHmy BBIBOAWUTCS 3arojoBOK KPHBOW (MM
apryMeHTa, eClM JJIs1 KPUBOH HE 3ajaH aTpuOyT 3arojoBOK); IIBET W 3HAYCHHE B TOUYKE, YKa3aHHON BH3HPOM.
Uto0bl B pealbHOM BPEMEHU T0Ka3aTh/CKPHITh KPUBYIO, Haj0 HaxkatreM JIK yCTaHOBUTH/CHATH COOTBETCTBYIOIINI
¢nar B cronbue KpuBble nereHmap.

Ocb BpeMeHHU — 3TOT pa3Aesl COIEP>KUT HACTPOUKU BPEMEHHON OCH:

IHoxka3sbiBaTh — eciu TRUE, Ha ocu oToOpaxaroTcs 3HaUYE€HUS BPEMEHH.

Pa36uenue — konmuecTBO pa3OMeHUI BUIUMOM YacTH OCH.

Ilepuon moanmucu — meproa MoaNuUcei Ha ocu (B pa3OueHusx). JluHum ceTku Oe3 MOANMCH WMEIOT IBET,
3ajlaHHbIld aTpuOyToM Jlom. uBeT B paszene CeTka.

Jmana3oH — 1uana3oH 3HaueHuil BuauMon yactu ocu (0-100).

Enununs — eAMHAIBI N3MEPEHHS JUarna3oHa. BeiOuparoTcs 13 MEHIO: CeKYH/a, MHHYTA, 4ac, A1eHb.

JleBasi rpaHMma — apryMeHT, B KOTOpBIA Mepelaercsi TEeKylllee 3Ha4eHUE JIEBOM BPEMEHHOW TpaHMUIIbI
TpeHa.

IIpaBasi rpaHulla — apryMEHT, B KOTOpBIM MNepenaeTcs TEKyllee 3HAaYeHUE MPaBOM BPEMEHHOW T'paHMIIBI
TpeHa.

ApPTyMeHTHI, XpaHsIIie TeKyIlne BpeMEHHbIE PaHUIBI TPEHNIa, MOTYT OBITh MCIIONB30BAHbI, B YACTHOCTH,
JUIs BBIBOJAA MTHOBEHHOTO CHHUMKA TpEHJa B TIeHEpUpyeMblid TOKyMeHT. llpn sTomM Ha TpeHn B AOKyMeEHTE
BBIBOZSITCSL TOJIBKO T€ KPHUBBIE, KOTOPHIE OTOOpaXKaroT JaHHbIE MHIMBHIYAIbHOTO apxuBa, BEIOOpKy OPC HDA,
WJIM 3HaYeHHsI KaHaja, apxuBupyemoro B SIAD.

Och 3HaYeHUH — 3TOT pa3Aes COACP>KUT HACTPOUKH OCH 3HAYECHHI.

Pa30ueHue — KonMuecTBO pa3doUEHN BUANMON YaCTH OCH.
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Iepuon moanmmucn — nepuoa HoAanucei Ha ocu (B pa3OueHusx). JIMHUM CeTkH Oe3 MOIIMUCH UMEIOT IIBET,
3amaHHbIi aTpuOyToM Jlom. uBet B pazneine CeTka.

IToxa3bIBaTh — BUJIMMOCTEL OCEH 3HAUCHUM.

Bce ocu — 0TOOpakarOTCs OCH BCEX KPHUBBIX.

ToJbKO aKTUBHANA — OTOOPAKAETCS OCh KPUBOM, BBIACIICHHOM B JIETCH/E.

Bydep — KOIM4ECTBO XPaHMMBIX B MAMATH 3HAYECHHH KaXJIOW KPHMBOM 1 BBIBoAa Ha Tpena (24-10° mo
ymomyanuio — 500). KpomMe Toro, »ToT mapaMmerp 3aJaeT MaKCUMAJILHOE YHCIIO 3HAYCHUH, N3BJICKAEMBIX U3 apXHUBa
1 0TOOpakaeMbIX Ha TPEHAE IPU MEPEX0e K 3aJaHHON BPEMEHHOH METKE.

Bydep MoxkHO coxpaHuTh B (ailn — 41 3TOro y KaHaja, BbI3bIBAIOLIETO MA0I0H 3KpaHa ¢ TPEHAOM, HYKHO
ycraHoBuTh mapametp Jlamm kak Read/Write.

Bydep coxpansercs B ¢aiin ¢ umenem <ID>.DRG, roe ID — uaenTudukatop KaHama, BBI3BIBAIOILIETO
11abJioH ’KkpaHa ¢ TperaoM. Ilepuon coxpanenus Oygepa onpenensiercs napamerpom Ilepuon coxpanenust aom.
nHpopManuu B HACTpOiKax y3na (Bkiaaka Or4der TpeBor / Jlamm / [lapameTpsi).

[Tpu 3amycke mpoekTa Ha TpeH e OyAyT MoKa3aHbl 3HAYEHUS MMOCIIEIHEr0 COXpaHeHHOTo Oydepa.

Bydep tpenna, Bxomsmiero B coctaB 00beKTa, HEb3s1 COXPAaHUTH B (paiii.

Macmrtad guckper (%) — 3TOT aTpuOyT 3amaeT BBHICOTY IOJA, OTBOAMMOTO HA ITUCKPETHOW TMaHENW s
otoOpaxxeHUs1 OJHOH KpuBO. BricoTa 3amaetcs B mponenTtax (>=100%) oTHOcHTENbHO pa3Mepa 6a30BOro mpudTa
(100%, 3HAYEHNE TIO YMOTYAHHIO).

IiBera crarycoB — mBera A LIEJOYHMCICHHBIX apryMEHTOB IIPH UX paBeHCTBE coorTBeTcTBeHHO 0...7,
oTroOpakaeMbIX Ha AMCKpEeTHOW maHenu. s MChonp30BaHHs 3TUX IBETOB aTpuOyTy UHTEpHNpeTHpoBaTh Kak
KpHUBOM TOJKHO OBITH yCTaHOBIIEHO 3HaueHue Crartyec.

Uro06b! OMyYuTh Ha 3KpaHe TpaduK, HEOOXOANMO CKOH(PHUTYpHUPOBATH XOTS OBl ONHY KPHBYIO HA BKIIAJIKE
Kpusbie:

Jnst nobGaBneHnst KPUBOHM HYKHO BBITIOHUTH KOMaHIy 1o0aBUTH N3 KOHTEKCTHOTO MEHIO pasnena Kpusbie,
JUISL yJAJICHHs] — KOMaHAy Y JaJuTh U3 KOHTEKCTHOrO MeHIo pasaena KpusasN.

Habop cBoiicTB kpuBO#i 3aBucHT OT aTpuOyTa MHTepnpeTHpPOBaTh KaK (CM. PHCYHOK BHINIE) — €CIU IS
3TOrO aTpudyTa 3a7ano 3HaueHue CraTyc, A1 KpUBOH KOH(UTYPUPYIOTCS TOJBKO MTPHUBS3KA U 3aT0JIOBOK.

[Monublii Ha0Op HMHCTPYMEHTOB KOH(UTYpHUPOBaHHS MapaMeTpOB KPUBOW BKJIIOYACT  CIEIYIOIIHE
WHCTPYMEHTBI:

3aro10BOK — Ha3BaHWE KPUBOH, MpH 3aJaHUM BBIBOJUTCS B JIETEHIy, B NPOTHBHOM Cilydae B JIET€HJIE
orobOpaxaet ums kaHana (0, ecu 0ToOpa)kaeMblil apryMEHT MPHBSI3aH K apIYMEHTY WM HE UMEET TPUBSI3KH).

IlpuBsizka — npuBsA3Ka KPUBOM K apryMeHTy dkpaHa. {1 oToOpaxkeHHs 3HauCHMs KaHaja (B TOM 4YHCIE
JNaHHBIX 1O 3ToMy KaHaimy u3 SIAD) k aprymenty nomkeH ObiTh mpuBsizan arpuOyt O,R sToro kanama; mms
oToOpakeHUs1 HHIUBHIyaNbHOTO apxuBa — aTpulyT 1,A cooTBercTByromero kanana CALL .

IBeT — 1BET KPUBOIL.

CTiib JIMHUHU — CTUIb KPUBOH.

ToJUHA JUHUHU — TOJIILIMHA KPUBOM B IMUKCETISX.

Tun MeToK — BbIJIENIEHHE TOYKH KPHBOM C MEPHOJOM U3MEHEHUS MPUBS3aHHOI'O apryMeHTa C TOMOUIBIO
OJTHOI U3 METOK.

dopMmar — opMar Yuces Ha OCH 3HAUCHHUIA;

Ctuas mpu I<>0 u W=0 — cTuib JWHUU TIPH ammapaTHON/IPOrpaMMHON HEIOCTOBEPHOCTH 3HAYCHHS
KaHasa, NPUBI3aHHOTO K oToOpakaemoMmy aprymenty. [Ipu Haxkatuu JIK B 3TOM mone BBIBOAMTCS CTaHIAPTHBIN
CIIUCOK CTHJICH.

Cruab npu I=0 u W=1 — cTusib st oroOpaskeHus 3HaueHuii kanana mnpu (8) W =1.

Cruis npu I<>0 u W=1 — cTuip nipy anmnapaTHOH/IpOrpaMMHON HEIOCTOBEPHOCTH 3HAUCHUS KaHasa U MIPU
(8) W =1.

Makc. 3HAYEHHEe — BEPXHUI IpeJie] OCH 3HAYEHUI.

MuH. 3HaYeHHe — HIDKHUM TIpejiesl OCY 3HAaYEHUH.

HHTepnompoBanue — 3TOT aTpuOYT MOXKET IPUHUMATD CJICAYIOIINE 3HAYCHHUS:

o HEeT — HeT UHTEPIOJIALHH;

® 110 NepPHOAY PeaTbHOr0 BpeMeHH — WHTEPIOIMPOBAHNE METOAOM MPOBEICHHS MPSIMON MEXIY TEKYIIUM
3HaYeHHEM KaHaja U €r0o 3HaU€HHUEM Ha IMPEIbIAYIIEM TaKTe IIepecdeTa;

o npocrasi JIMHeiHasi — WHTEPIOJUPOBAHUE METOIOM IPOBEACHUS NPAMOH MEXIy TOUKaAMH,
COOTBETCTBYIOIIIMMH U3MEHECHHUSIM 3HAYCHUS KaHala.

B peanbHOM BpeMeHH 1OCTYNHBI cineayronye nHCTpyMeHTsl ['D Tpenna:

— BO3BpaT K UCXOJHOMY MacuITaly TpeH a;
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— yBenuueHue. KHollka uMeeT Ba IOI0XKEHUs — HakaToe (YBEIMYEHUE BKIIOUEHO) M OTKaToe (YBEJINYEHUE
OTKJIFO4EHO). [l AeTajJbHOIo MPOCMOTPa HEKOTOPOI'O Y4acTKa TPEHJa HY’KHO B PEXHUME YBEIWYCHUS BBLACIUTH
ero MbIIbIo, yaepxusas JIK;

— BKJIIOYCHHE/BBIKIIIOUEHHE PEKHUMa MEepeMelleHHsT BU3Upa 10 METKaM aKTUBHOH (BBIOpaHHOH B JiereHe)
KpUBOI;

— BXOJ B AMalOl PEAAKTUPOBAHMS KPUBBIX TpEHAA, MACHTHUYHBIN Briaake Kpusble okna CpoiicTBa
o0bexkTa. OKHO MpeAHa3HA4YCHO AJs1 J00aBIEHUs/yAaJICHUS! KPUBBIX M W3MEHEHHUS MX HACTPOCK B PEATbHOM
BpPEMEHU;

Ecnm Ha skpaHe HemocpeACTBEHHO (HE B OKHE) pa3MelicH rpaduiecKuii 00BEKT, COACpIKaIIuii TPEHI, TO
naHHas QyHKIHS TPEHAa HEAOCTYIIHA.

— mepexoJ] K BpeMeHHO#M MeTke. [Ipy HaxaTuu Ha 3Ty KHOIIKY MOSIBIISICTCS AUAIOTOBOE OKHO BBOJA JAaThl U
Bpemenu. Ilocne Haxkatus kHonku OK Ha TpeHn BeIBoaUTCA HH(POpMALMS, HAYMHAS C YKa3aHHOTO BPEMEHH;

— OKHO OTOOpaKeHHs JaTbl M BpPEMEHHM TOYKHM, YKa3aHHOW BH3UpOM. Busup (BepTHKambHas IJTUHHSA)
nosBisiercs: B Mecte Haxatust JIK;

— IO0Ka3aTh aHeJIb MHCTPYMEHTOB. Eciii KHOIIKa He Haxara, IaHellb HHCTPYMEHTOB HE 0TOOpaxkaeTcs;

— IOKAa3aTh/CKPBITH JICTEHY;

— UHJUKATOp CHHXPOHHU3AIMN OTOOpaKaeMbIX JAHHBIX C apXHBOM;

- " Ep— KHOIIKM JJIs1 TIepexo/a 10 BpeMeHHOW ocu rpaduka. COOTBETCTBEHHO K HAYally, HA JeHb
HAa3aj, Ha Yac HA3a/l ¥ HAa HAYAJI0 CJIeyI0NIero 4aca, Ha HA4YaJIo0 cJaeayIOLIero AHs, K KOHILY.

JJ1s cMeleHus Mo ocsiM TPeH1a MOXKHO TaK)Ke MCIIONIb30BaTh CTaHAaPTHBIE HHCTPYMEHTHI MPOKPYTKH.

Uro0bI B peabHOM BpEMEHH M3MEHHUTH MacmTab 1o 000 u3 oceid, Hago HaxkaTh JIK B oOmactu Tpenma, a
sateM HakaTHeM coueranns kapum CTRL+ =2/ =/ ¥/ +y0TaHOBI/ITL TpebyeMbIii MacuITad.

‘uazpammot’

B sty rpynny Bxoasr ciaeayromue ['9:

Kpyrosas juarpamma
I'mcrorpamma

‘Tucmocpamma’

I'D I'ucrorpamma ﬂlOTo6pa>i<aeT 3HAYCHUS IPUBSA3aHHBIX apTYMEHTOB SKpaHa B BHJIE CTOJIOLOB.

I'D pasmerniaercs B rpadiaeckoM CII0€ CTAaHAAPTHBIM CITOCOOOM.

OKHO CBOHCTB I'MCTOI'PaMMBI CONEPKUT BKIaAku OcH. cBolicTBa 1 CTONO1BI.

Ha Bknagke QcH. cBolicTBa KOHPUTYPHPYIOTCS CIEeAYIOUINE CIeNUPHUEcKie aTpHOyThl THCTOTPaMMBI:

— B pa3zese 3aroJioBoK 331at0TCs TUIIOBbIE TapaMeTphbl BEPXHETo KOJMoHTUTYa ['3;

— B pa3zene HHoanues 3agar0Tcst THIOBBIE TApaMETPbl HUXKHETo KoJoHTUTY A ['9;

— B paznene Jlerenga 3ajaroTcsi TUIOBBIE MMAapaMeTphl JieTeH Ibl. B jiereHly BBIBOASTCS Ha3BaHUA U L[BETA
CTOJIOLIOB M TEKYIIIHE 3HAYEHHSI COOTBETCTBYIOIINX aPTYMEHTOB.

Yucno necSiTMYHBIX 3HAKOB 3HAYCHHMH, OTOOpakaeMbIX B JIETeHAE, 3aaaeTcs atpuOytom JIpodHas yacTb
3TOTrO pa3zena;
atpuOyT [loka3pIBaTH OMMCAHMS MTO3BOJISET BEIBOJUTH B BEpXHEH YacTh cToNOIA TEKyIlee 3HAUCHUE
MPUBS3aHHOTO apryMEHTa.

KOHTpOJII)HbIe BOITPOCHI
1. TlpuBeaure npumepsl rpaduueckux nHTEpheiicon
2. B uem npeumyiectBo rpaduueckoro HHTepdeiica 1t CHCTEM YIIpaBIeHUS
3. B uem Henocratku rpaduueckoro nHrepdeiica Uit CUCTEM yIpaBlIeHHs
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JlaGopaTtopHasi padora Ne6 PazpadoTka aBTOMATU3MPOBAHHOM CUCTEMbI YIIPABJIEHUS

[Ipouecc co3maHusl CUCTEM JAMUCIETYEPCKOTO KOHTPOJS U YIPABICHUS TEXHOJOTUYECKUM
IIPOLIECCOM MO>KHO pa3OUTh HE CIEAYIOLIUE 3TAIIbI:

a) JeTanu3alus TeXHUYECKUX TpeOOBaHUM Ha CO3/1aBaeMyI0 TUCIETUYEPCKYIO0 CUCTEMY KOHTPOJIS
U yIpaBIICHHUS;

0) pa3paboTKa MPOEKTHO — CMETHOM IOKyMEHTAllUM B COKPAILICHHOM I MTOJTHOM 00beMe;

B) COOp M U3YUYEHUE UCXOTHBIX JAHHBIX;

I') COCTaBJIEHUE MOJIHOTO NEPEYHS ePEMEHHBIX;

1) KOMIUIEKTAllUsSI CUCTEMBI;

€) pa3OueHue OOBEKTa YNpaBiICHHS Ha TEXHOJOTMYECKHE YYacTKU M IOCIeayoIas
pacnpeziesieHue IEPEMEHHBIX 10 y4acTKaM U TPYIa;

) co3/1aHKe 0a3bl JaHHBIX;

1) CO3/IaHNE CTAaTHUECKUX YacTel rpad)uueckux SKpaHOB HHTepdeiica oneparopa;

K) 3aroyiHeHue rpaduyeckux SKpaHoB HHTepdeiica onepaTopa IMHAMUYECKUMU dJIEMEHTAMU;

JI) COCTaBJICHUE CXEMBI IIEPEX0I0B MEXK Iy rpa)uueCKUMHU SKpaHaMH OTIepaTopa;

M) COCTaBJICHHE aJTOPUTMOB yHpPaBIEHUS (I BCEX BO3ZMOXKHBIX PEXKHUMOB pabOThl 00bEKTa, B
TOM YHCJI€ aBapUHHOTO);

H) reHepalus MeYaTHbIX JOKYMEHTOB;

11) Bepuuxanus 0as3bl JaHHBIX;

p) pa3zpaboTKa IKCIUTyaTalMOHHOM IOKyMEHTAIINH;

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

T) MOHTaX;

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

¢) BHenpeHHe, B TOM YHUCIIE MTyCK- HajlaJka U 00y4eHHe MepcoHana.

3nech paccMoTpeH mnonHbid mpouecc co3nanus ACY TII BHe 3aBUCHMOCTH OT BBIOPAHHOTO
nakera SCADA misa peanuzauuu cucteMbl. [IyHKTBI ¢ % MO M, a TakKe MYHKT € CHJIBHO 3aBUCST OT
BbIOpanHoro s peanusanuu SCADA makera. B 4acTHOCTH, HEKOTOpPBIE M3 HUX MOTYT OTCYTCTBOBATH
BBH/Iy BBIIIOJIHEHUSI HEKOTOPBIX M3 BBILICTIEPEUHCICHHBIX 3TAllOB BO3MOKHOCTSIMH KOHKPETHOTO IMaKeTa
aBTOMATHUYECKHU.

Oco0eHHO B IaHHOM CIHCKE CIIEeAYyeT OTMETUTH dTamn cOopa U N3YUYeHHs HCXOIHBIX JaHHBIX. DTO
OYEHb OTBETCTBEHHBIM 3Tal, OT KayeCTBEHHOI'O BBIMOJIHEHHMS] KOTOPOTO 3aBHUCAT KaK KadeCTBO
HEMOCPEJACTBEHHO MPOEKTUPYEMOM CUCTEMBI, TaK M CPOK BBIMOJTHEHUS paboT MO ee CO3MaHui0. JTH JIBa
MIOKa3aTessl B CBOIO OUEpe/lb BECOMO BIUSIOT Ha KOHKYPEHTOCIIOCOOHOCTh KaK CaMoro MpoeKTa, Tak U
OpraHu3alKy — MIPOECKTUPOBILKKA.

HcxonHpIMU TaHHBIMU 371ECH SIBJISFOTCS:

— ¢ysknuoHanbHas cxema KUIuA;

— pazgensl peryiamMeHTa (WM pabOYuMX WHCTPYKIMH) € MaKCUMaJIbHO BO3MOXXHBIM TIO
JeTaNnu3aluyd OMMCAaHUEM TEXHOJIOTHH;

— pas3nu4HOro poja Benomoctu u cnenudukanuu cpeacts KUIMKA;

— TIepeUYeHb KOHTPOIHPYEMBIX U PETYIUPYEMBIX TAPAMETPOB;

— JIOKyMEHTalMs ¥ BHEUIHUM B cymiecTByromux mutoB KUII ¢ BropuunbiMu Tpudbopamu;

— Ppa3BOJKa [IapaMeTPOB M0 CYILIECTBYIOIUM BTOPUUYHBIM Hprubopam;

— ¢ororpaduu, pUCYHKH U UYEPTEKU OCHOBHBIX TEXHOJOTHYECKHX arperatoB, MOMOTAlOIIHe
Jy4lille HapUCOBaTh MHEMOCXEMBI;

— 3amoJIHeHHbIe 00pa3Ibl OTYETHBIX JOKYMEHTOB Pa3INYHON MEPUOTUIHOCTH.

Hns SCADA-cucremsl nporpammuoro nakera TRACE MODE co3znanue cucrembl ACY TII ipu
MIPOEKTUPOBAHUU JICJIUTCS HA CIEAYIOIINE STaIbI:

- CO3J]aHNe CTPYKTYPHI IPOEKTa B HABUTATOPE;

- KOHQUTYpPHpPOBAHUE WIH pa3padOTKa CTPYKTYPHBIX COCTaBISIONINX, HAMpUMEp, pa3paboTka
mabI0HOB TpaduUecKrX dKpaHoOB HHTepdeiica oneparopa, pa3padoTka MadbIOHOB MPOrpaMM, OMTHUCAHUE
HMCTOYHUKOB/TIPUEMHHUKOB U T.JI.;
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- KOHGUTYpUpOoBaHUE HHHOPMAITMOHHBIX TTOTOKOB (KaHAJIOB);

- BbIOOp anmapatHbix cpeacTB ACY (KOMIBIOTEPOB, KOHTPOJIEPOB H T.I1.);

- co3anue y3JoB B cioe CucreMa 1 UxX KOHGUTYpUPOBaHHE,

- pacmpeleleHHE KaHaJOB, CO3JaHHBIX B pa3JIMYHBIX CIOSIX CTPYKTYpbl, MO Yy3Jl1aM U
KoH(puUrypupoBanue HHTepeicoB B3auMOICHCTBUS KOMIIOHEHTOB B MH(OPMAIIMOHHBIX [TOTOKAX;

- COXpaHEHHE NPOEKTa B €IWHBIA (ailyl JUIs MOCIEIYIOMEro pPelakTUPOBAaHUs (C MOMOIIBIO
koMmaH 1l CoxpanuTh wid COXpaHHTh KaK);

- BKCTIOPT Y3JI0B B HAOOPHI (ailyioB AJIsl MOCIEAYIOUIETO 3aMyCcKa MOJ yIpaBIeHUEM MOHUTOPOB
TRACE MODE (10 komanae Coxpanuts ajisa MPB).

Bce mnepeuuncnennsie srTamnbl (MCKIOYas JBa 3aKIIOYUTENBHBIX) M BXOJSIIME B HX COCTaB
oTepalii MOTYT BBIMOJIHITHCS B IPOU3BOJILHOM MOPSIZIKE.

[IpoexTnpoBanue cucrteM aBTroMatu3anuu B TraceMode Moxer OBITH OCYIIECTBICHO
HECKOJIbKUMH CII0CO0aMu:

- IPOEKTUPOBAHKE «OT MIa0JIOHOBY;

- IPOEKTHUPOBAHUE OT TEXHOJIOTUU;

- IPOEKTUPOBAHHUE OT TOIOJIOTUY;

- CMEeIIaHHOE TPOEKTUPOBAHHUE.

[Ipn mpoexkTHpoBaHMM ABTOMAaTU3UPOBAHHOM cucTeMbl yrpasieHus (ACY) «oT 1maliaoHOBY
cHauaza paspabareiBatoTcss MHeMocxembl HMI, a yrke 3aTtem mogdupaet Heo6xoauMoe 000py10BaHuE.

[Tpu sToM cniocoOe co3maercst nHGOpMaMOHHAsE 0a3a MPOEKTa — CO3JAI0TCA IAOIOHBI SKPAHOB
U Tporpamm, 3aTeM KaHallbl [0 apryMeHTaM pa3pabaTbIBaeMbIX IIA0JIOHOB 3KPaHOB M IPOTPAMM,
JIOTIOJIHSISI OCHOBHOM IMOJXOJ METOJaMHU aBTOIOCTPOEHMSI M CBS3bIBAaHUS KaHAJIOB B Y3JlaX IPOEKTA.
MexaHu3M aBTOMOCTPOCHUSI ONTMCAH B MPUIIOKEeHUH [ .

B nannoii pabote npeacrasien cnocod npoektupoBaHus ACY «OT mabaoHOBY.

JTanbl pa3padoTKH ABTOMATH3HPOBAHHOMH CHCTEeMbI YIIPaBJIeHHSA

Pa3zpa®oTky aBTOMartu3upoBaHHON cuctembl ympasiaeHus (ACY) OyaeM NOpoBOAMTH B
CJICAYIOLIEM HIOPSIZIKE:

a) cO3/laHue MIPOEKTa U COXPAHEHHE €ro Ha JIUCKE;

0) co3aHue Moab30BaTEIHCKONW OMOIMOTEKH KOMIIOHEHTOB;

B) pa3paloTKa I11a0JIOHOB YKPAHOB;

r) pa3paboTka mabIoOHOB MPOrPaMM U UX OTJIAIKA;

1) CO3/1aHU€ y3JI0B POEKTa U 0a3bl y3JI0B;

€) CO3JJaHKe apXKBa U OTYETa TPEBOT;

) pa3paboTka MporpaMM UMUTATOPOB U JOOABJIEHHE UX B IIPOCKT;

1) OTJIaJIKa MPOEKTa.

[Topsinok paspabotku ACY MoxHO M3MeHUTh. K mpumepy, MOXKHO cCHayasa co3/1aTh IAOJOHBI
IIPOrpaMM, a MOTOM - I11a0JIOHBI SKPAHOB.

Taxoke Kk 1I000My M3 3TaroB MOXHO BepHYThes. K mpumepy, cHauana co3iaTh ma0I0HbI SKPaHOB
U IPOrpaMM JJIsl OJTHOTO 00BEKTa, a 3aTEM 3KPaH U Iporpammy - AJis Apyroro o0ObeKTa.

W3 BeIIEnIepeunciieHHbIX 3TanoB pa3paboTku ACY HeoOs13aTeIbHBIMU SBIISIOTCS TaMbl 0, XK.

Pa3pabotky ACY paccmorpum Ha npumepe npoektupoBanus ACY TII nepekauku HepTH B 11exe
nojarotoBku u nepekauku HedTu LIITITH-8 ITpno6ekoro mecropoxaernus OO0 «PH-FOranckuedTerasy.

Hacrpoiika HHCTPYMEHTAIbHOM Cpeabl

Ilepen coznanuem ACY He00X0AUMO MTPOBECTH HACTPONUKY MHCTPYMEHTAIBHOM CpeIbl.

Jlnst HACTpOWKHM HWHCTpyMEHTaabHOU cuctemMbl HeoOxomumo JIK BwiOpare meHio ®@aiia —
Hactpoiikn UC, xak nokaszaHo Ha puc. 1.

B otkpeiBmiemcs oxkHe Hactpoiikm BbiOepem Bkiaaky Pegakrop aprymentoB. B Omoxe
@yukuuu ybOepeM ranouky c mapamerpa «llepeMMeHOBBIBaTH apryMeHTHI IO MpHBs3Ke». JlaHHas
HACTpOIika Mo3BOJIAET N30aBUTh OT OMIMOOK B HA3BAaHUU KAaHAJIOB IIPU aBTONOCTPOECHUHU. ABTOIIOCTPOCHHE
MOJIPOOHO OMKMCAHO B MPUJIOKEHUH [ .
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3akpbTE TR
| ‘ E Arpanitl |
LCoxpaHiTs Chl+5 B o»

CoxpaHiTe Kak... Chrl+Shift+S
3HaveHMe napal
HHpoprtawma. .
CoxpaHuTe ana MPB
Otnaoka

W o+

G & 5u & @

JHokymeHTUpoBaTE NpoekT ... Chl+P

Hactpotikn MC..

MNocnegHwe dafne 3

Bemon

Puc. 1. Ilyskr ®aiia rnaBHoro Menro TraceMode

Taxke BbiOepeM nyHkT MeHI0 PIIJI — OcHoBHBIe cBoiicTBa. B OTKpbIBIIEMCS OKHE
yCTaHOBHUTH (hraskok cieBa oT anneMeHTa OTKPBIBATh CBOHCTBA aBTOMATHYECKHM U YOpaTh (uiaok
cieBa oT nnyHkra Iloka3aTh ceTKy, Kak I10Ka3aHo Ha puc. 2.

=
-

Pain [Opoext [paeka Cepevc Buo Okdo Cnpaeka
‘AE-H D AL R @iFAN £ BB X [0z ¥AQ
HEAM/ =N OKBRlN UL D88 X ) s

il - @Hampui‘il{u

Haguraro

W
i - [M0QCEEMHESTE NP HAEELEHHH MEILLM
PenakTop aprytveHTos
@ (TKpLIBATE CEOMCTES SETOMATUYECKM
BasoBwii pegakTop
o ems ] [] Pacnonarare no cetke [] Mokasare cetky
%Y ron
- War cetkm |8
(=] [ CHOEHKIE CEOMCTES
LlEeT ceTkm

LlBeT KoHTYpa BEOENEHHS

= 1 H BrineneHie NoM peq akTUPaEaHHM [] HenanesoBars yeTapes
] BhileneHie B peankHOM BREteHM
% d LLeeT parkm

TonwmHa pardki
CTune paraku

OreTyn

Puc. 2. Oxno nactpoiiku 1C

Cetka ynpocTut 3a7ady 0oJjiee TOYHOTIO M COTJIaCOBAHHOTO pa3MEUIeHHs OTAEIbHBIX YacTel, u3
KOTOPBIX COCTOST Tpaduueckue sJaeMeHTHl. JlanpHeillee HCIONb30BaHUE CETKH INPH pPa3MEICHUU
rpaduyecKkux 5SJIEMEHTOB HEMOCPEJICTBEHHO Ha »JKpaHaX oOIepaTropa OCTAaeTCsi Ha YCMOTpEHHE
pa3paboTuyMKa, TaK KaK B HEKOTOPBIX CIIydasX €€ HCIOJb30BAHHWE MOXKET IMPHUBECTH K CMEIIECHUIO
COCTaBHBIX YacTell rpayUuecKux 3JIEMEHTOB OTHOCUTENLHO ApPYT Apyra. Eciu Bel peninre npuMeHsTh e€
IIPU CO3AaHUU OTACIBHBIX IPpa)UUeCKUX 3JIEMEHTOB, TO HEOOXOUMO K CTpOoKe MeHI0 BhIOpaTh JIK daiin
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— Hacrtpoiiku UC. B otkpriBmiemcst okae Hactpoiiku JIK Beioepem PIIJ — OcHoBHBIE cBoiicTBa, B
nosBuBmemMcs okHe JIK yctanoBuTh ¢uaxku cineBa ot anementa Iloka3siBath ceTky u Pacnosnaratb
10 CeTKe.

Co3nanue npoekra
OTtkpoeM uHTerpupoBannyio cuctemy paszpabotku TRACE MODE. C noMompio UKOHKA @
MHCTPYMEHTAJIILHON MTaHEIU CO3aJUM HOBBIN ITPOEKT.
[Ipu 3TOM B OTKpBIBIIEMCSI HA HKpaHe AMUajore, MOKa3aHHOM Ha puc. 3, HEOOXOIUMO BHIOpPATh
YPOBEHB CIIOKHOCTH.

% HoebiH npoekT

Cospark | | OtrmeHa

Puc. 3.  OxnHo BbIOOpa THIIA TPOEKTA

B TRACE MODE cyuiectByer 4 TrIia ypoBHS CII0)KHOCTH pa3pabOTKU IIPOEKTa:

— IPOCTOH;

— CTaHJapTHBIN;

—  KOMILJICKCHEIH;

— HacTpauBaeMbIN.

VYPOBHHU CIOXKHOCTH OTIMYAIOTCS CIOSMH, TOCTYITHBIMU IIPH pa3pabOoTKe MPOEKTa.

IIpu  ypoBHe cnoxHoctn  «lIpoctoit»  moctymHel  cinom  Pecypenl, Cucrema,
Ucrounuku/npuemunku, bubdamorexa. I[lpu ypoBHe croxnHoctH «CTaHIapTHBIN», KpPOME CIIOEB,
JOCTYNHBIX IpH ypoBHE cioxHocTu «lIpocToit», noctymnsl Tarxke ciou Illadaonbl mporpamm,
la6aoub1 3xpanoB, [lladsonsr otueroB, Ilabaoust cBa3um ¢ BJl. [Ipu ypoBHEe ciloxHOCTH
«KoMIekcHbIi», KpoMe CJ10€B, TOCTYIIHBIX NPU YPOBHE CI0KHOCTH «CTaHAApTHBIN», JOCTYIHBI TaKKe
ciou TomoJiorus, Texnosorusi, KHIIuA. Ilpu ypoBHe cinoxHoctu «HacTpanBaeMmblii» MOXHO BbIOpaTh
JNOCTYIIHbIE CJIOU. TakKe NMpHU NaHHOM YPOBHE CIIOKHOCTM MOXHO clenarb AOCTyIHBIM ciod basa
KAHAJIOB.

IIpn co3zmaHum HOBOTO NIpOEKTa MpejiaraeTcss BbIOpaTh OAMH W3 3 YPOBHEHM CIOKHOCTHU:
IIPOCTOM, CTaHIAPTHBIN, KOMIUICKCHBIA. HacTpauBaeMmblii ypOBEHb CIOKHOCTH MOXKHO BKJIKOYHUTH B
HacTpoiikax umHcTpyMeHTanbHON cpenbsl TRACE MODE uepes menio ®aiin—Hacrpoiiku HUC... Ha
BKkiagke MC—YpoBeHb CI10/KHOCTH.

YpoBeHb CIIO)KHOCTH pa3pabOTKH MOXHO H3MEHUTh B JHOOOW MOMEHT B IYHKTE MEHIO,
YKa3aHHOM BBILIE U [TI0Ka3aHHOM Ha puc. 4.
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= Hactpoiin

ML
O6wme {3 NpacToi %) KaornnekcHeld
*dpoBsHE CAOHHOCTH (O CTaHoapTHI () HacTpaqeastbii
Bua
Co=panure gna MPE BT s e
WrmoH FPecypcel CHcTEMa
Uraaaxa [l afinoHE! Nporpardt AT ouHMEL T pAERHIAR A
F.oneepTep us TRACE MODE &
ll afinoHE! 3 KpaHoE Tononarua
W afnoHE! OTYETOE T exHOAOrHA

WafnoHe! ceasu c B A,

b aza kaHanos BuanuoTern

OTKpEIBSTE WatnoH
CTROMTE KOOMPOEKY N0 TEXHOMOMAM

Coznare 0FBERT NPH KONMHPOEEHHH M3 GHENMOTERH
PeaakTop apryMeHTos

Baz0BRIi penakTop
F.ao

PenakTop ookyreHTOE
PenakTop SEL

PenakTop nporpardr

Cnpaeka ] [ [oToED l ’ OTreHa

Puc. 4. Hactpoiika ypoBHS CI0KHOCTH U3 MeHIO Dal1

B nannom ciydae BeiOepeM ypoBeHb C0XHOCTH «CtanaapTHblii». [Tocne naxartus JIK mpimm
Ha ’kpaHHoM kKHomnke Co3aaTh B 1eBoM okHE HaBuraropa npoekra nosBUTCs J€pEBO MPOEKTA.

Tocne cosmamust mpoekTa coxpanum ero, naxas JIK @ n ykasas neoGxommmoe nms (B 1aHHOM
npumepe «ASU.prj»).

Co3nanne moJb30BaTeIbCKOM OMOJINOTEKH KOMIIOHCHTOB

B SCADA/HMI cucteme TRACE MODE 6 6u0nnoteku moapasaensioTcsi Ha JBa OCHOBHBIX
TUIA: pecypcHble OUOINOTEKH U OMOIMOTEKH KOMIIOHEHTOB [5].

PecypcHble OmOamorexkm pa3OuThl Ha KOJUIEKIMHM TpadUyecKuX MPUMHUTHUBOB PA3IUYHBIX
¢dbopmaros:

- aHUMaIus;

- BeKTOpHas rpaduka (meradaitnib);

- pactpoBas rpaduka;

- rpau4ecKre JIEMEHTHI.

[Tocnennune mpeacTaBisitOT cO00M yAOOHOE CPEACTBO JUIsl COCTaBIEHUS CBOUX (DUPMEHHBIX
rpaduueckux smemeHToB (I'D) 3 coBokymuoctu crangaptHeix ['D TRACE MODE 6. Mx moxHO
JUHAMHU3UPOBATh, MPUYEM JUISl KaXXJ0Tr0 MapameTpa 3alaeTcss MHAuBUAyaibHoe uMs. Koneuno, rpynmy
I'D MOXHO CKOMMPOBATH M HE BHOCS €€ B PECYPCHYI0 OMOIMOTEKY, HO 3Ta BO3MOKHOCTH OBIBACT OUYECHb
T0JIE3HA, €CJIM HECKOJbKO ['D, 00pa3yrommx HEKHil CUMBOJI, MPUBS3aHbl K OJHOMY apryMeHTty. B atom
cllyyae TepenpHuBsI3KYy OJHOTO 3JIEMEHTa PEeCypCHOM OMOIMOTEKH BBINOJHUTH HA TMOPSIOK JIerye, 4yem
HECKOJIBKO OT/ETbHBIX ['D, K TOMY )K€ «CIPSATAaHHBIX» B MEHIO CBOICTB 3THX 3JIEMEHTOB.

bubnoTexka KOMIIOHEHTOB IPEACTaBIsIeT COOOW MOIIHOE CPEACTBO Ul TUPAXKHPOBAHUS
TOTOBBIX PEIIEHUH, U HE TOJILKO B 00JacTH orepaTopckoro uHTepdeiica. bubnanoreku KOMIOHEHTOB
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COCTOAT W3 OOBEKTOB, KaXABIH W3 KOTOpBIX mpencraBiser coboit mpoekt TRACE MODE 6 B
MHWHHUATIOPE, OH MOXKCT BKJIIOYATh HE TOJIBKO 3KpaHbl, HO U KaHAJIbI, IPOTpaMMBbI U IMTPOYNC KOMIIOHCHTHEI,
MEX/1y KOTOPBIMU COXPAHSIOTCS BCE CBS3H.

JlodaBiieHHe 60A30BBIX 3J1IEMEHTOB

Bocnonb3yemcsi 1mosib30BaTeNbCKOW OMONMMOTEKOH KOMIOHEHTOB. J[iIst 3TOro ckomupyem aiin
tmdevenv.tmul u3 mommupextopun %6 TRACE MODE%\Lib B mupekroputo %TRACE MODE%
(mox % TRACE MODE% nonumaetcst kaTajior, B KoTopsiii ycraHosieH TraceMode 6.05; mo ymosuanuio
sto C:\Program Files\AdAstra Research Group\Trace Mode IDE 6 Base)).

Ilepeiinem B cioii bub/aMoTeKH KOMIIOHEHTOB, rie B paszeine Ilosb3oBaTeabckasi OTKpoeM
oubnmoreky Library 1. CoxpaHeHHbIH B qaHHO#N Oubmnoreke 00bekT Object 1 comep:kut B CBOeM ciioe
Resources HeoOXoauMbIii /Ui AajbHEWIIeH pa3paboTku HaOOp rpaduyeckux 0ObEKTOB — N300PAKEHUS
KJIalIaHOB, EMKOCTEM, IBUTATEJICH U T.J., IOKa3aHHBIN Ha pUC. 5.

[Tepenecem HyXHBIC TPYIIIBI B CJI0i Pecypcenl TeKyIero nmpoekTa ¢ moMouso Mexanusma drag-
and-drop u mepenMeHyeM HX, KaK [OKa3aHO Ha puc. 6. B 1aHHOM ciy4ae ObUTH MEPEHECEHBI IPYIIIbI
Valves u Tanks.

3necb ke B cioe Pecypewl cozpaaum rpynny KapTuHkmM Uil mOMeELIEHUsS B HEE TEKCTYD,
KOTOpBIE OYAyT MpUMEHEHBI B 0(DOPMIICHUN CO3AaBaeMBIX TpapUUecKuX IKPaHOB, KaK MMOKA3aHO HA PHLC.
7.

Haeurarop npoekTa

@ - AYRE o R &R il
= % B WEAHOT 8k M_KOMNOHEHTOR M Valves
) Cucrerman B Tanks
= '_‘ MNonbansaTenbckan B Motoss
= % Libram_1
= o Obiject_1 B3 Coolingtiealing
= % Resources G2 Pumps
M Valves M Industrisl
e Tanks
[ Matars
rﬁ CoolingHeating
e Pumps
M Industrial

Puc. 5. Haurarop npoekra

Pecupckl
Eﬁ AHUMALMA
M Janewwkn

@ Pesepeyapel

Puc. 6. Cnoii Pecypcsl ¢ 1006aBI€eHHBIMY FpyHIIIaMu

T Pecypc-. A| B K nanade
= K g Cosnate rpunny v c’ﬁ TekeThl

T3 Em £ OtmenuTe [Chl+Z) |"-@ K apTHHEM

AHMMaLMA
rﬁ i By Konuposars [Chil+C) [%
[ patHYECKIME 3 NEMEHT R
@ s MNepevteHoBaTL. . ¢ emon
&
e
m Hal == BOMETEA { rm Hacockl

Puc. 7. o6asnenue rpynmnsl KapTunku B cioii Pecypcesbl
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Cozgagum B rpynne KapTuHkum HOBBI KOMIOHEHT — buOamorexka M300pamenmii#l, kak
MOKa3aHO Ha puC. 8.

@ KapTUH I |
il |ﬁ LosaaTe KOMNOHEHT b @ EutnmoTera M eopaseHyi |

W atnoHe!_1
- x I HIANT oK MT m Butnuorer.a_MeTadainos

M WatnoHes_s £ Otmeruts [CHl+Z) '
B WatnoHe_;

% Ll afnoHe_x
525 Cucrema

1T ="
Puc. 8. Coznanue xomnonenta budanorexa HN3o0paxenuii B rpynne Kaprunkn

By Konupoears [Chi+C)

MepeMrEHOBATE. ..

- .
2] CeolicTea

OTtkpoem nBoitHBIM T1ieTukoM JIK BHOBB CcO3/1aHHYI0 OMOIMOTEKY IJIs penakTupoBanus. /(s ee
HAIOJIHEHHS BOCIIOJIb3yeMcsl NKOHKOI ¥ Ha maHeInm MHCTPYMEHTOB. B OTKpBIBIIEMCS auajIore BhIOOpa
GbaiinoB 11 UMIoOpTa yKakeM nojaupexroputo ...\Lib\Texture. Beibepem Bce daiinbl, Kak moka3aHo Ha
puc. 9, 1 HAXMEM PKPaHHYIO0 KHONKY OTKPBIT.

BuiGpath thakia 408 HMNopTa

Manka: |_." Testure ﬂ ] |‘j€ v

————

HegaeHwe
AOKYMEHTEI

:HF skgne 00
@ Ere water 020
Patioumi cron

b oM gokyrEHTEI

| 58

[ Fol korneloTED
| @«

5 »

l Ceresoe Hraa paiina: |"I:uriu:k_D22.I:um|:u" "ize_016.bmp" "metal_011.b ﬂ OTkpeTE |
i Ok pY#EHHE

i Tun dralinos: |PuchKM [*.brop *.phg *.«pm *.jpg) ﬂ Orivera

Puc. 9. JluanoroBoe okHO BbIOOpa (paitioB At UMIIOpTa

Copepxumoe Oubnmuorekn bubanoreka_M3o0paskenmii#l 1ocie yka3aHHBIX JeHCTBUI
MokaszaHo Ha puc. 10.

[Tono6HBIM BhIIIEONMCAHHOMY CIIOCOOOM CO3/1a1uM B cioe Pecypebl rpynny AHMManms, B Hell
- 6ubnmuotexy budaunoreka_Buaeoxiaunos#1. B oTkpeiBiiemMcs auanore BeiOopa (aiiinoB aias uMmopTa
yKkakeM mojiupekropuio ...\Lib\Animation. Beibepem daiin fluid_blue u Haxxmem skpaHHYyI0 KHOTKY
OtkpbITh. CofiepkuMoe OMOIMOTEKH BUICOKIUIIOB IIOKa3aHo Ha puc. 11.

B 3aBucHMOCTH OT peakIuu HCIOJb3YeMOM MHTETPUPOBAHHON cpeabl pa3paboTku — 0a30BOit
WIH TIPO¢eCCUOHATBHOIN KOJIMUYECTBO IOCTYIHBIX TEKCTYP U BUICOKJIUIIOB B OMOIMOTEKE Pa3InyHO.
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m Butnuorera_Hsodpasenuntl”

e

e
TR
frn
G Jops
N

» i ¥ '.-_ :-_ a1, Erl _j- I'

ES R
brick_022 0  jce 061 [2596x256] metal_011 2 stone_001 3 water_020 4
[25Ex206) [25Ex25E] [25Ex256) (256257

Puc. 10. Cogepxxumoe 6ubanotexn budaunorexka_ H3oopaxenuii#l

| Butnuoreka_Buaeoknunosfl®

fluid_blue 0 [32:32]

Puc. 11. Conepxxumoe 6ubnuoreku budanorexa Buaeoxiaunos#1

B kauecTBe BUICOKIMIIOB MOTYT OBITh MCIIOJIb30BAaHBI MIPAKTHUYECKH JII0OOBIE UMEIOIIHecs (ailibl
¢dbopmaroB avi uiau mng.

[Tocne npoBeneHns NOArOTOBUTEIBHBIX MEPOIIPUSTHII COXPAaHUM BBINOJIHEHHYIO padoTy, HaXaB
JK E.

Jo0aBienne coOOCTBEHHBIX KOMIIOHEHTOB B OMOJIMOTEKY

Taxke B OMOIMOTEKE CYIIECTBYET BO3MOXHOCTH JTOOABJICHHUS MOJB30BATEIBCKUX I'papUUIECKUX
3JIEMEHTOB.

st sToro HeoOxoamMo B cioe Pecypcbl BBIOpaTh CyIHIECTBYIONIYIO TPYIIy rpaduyeckux
ateMeHToB (I'D) nmbo coznarh HOBYIO. UTOOBI CO3/1aTh HOBYIO TpyIiy, HeoOxoauMo Haxarh 11K mbIimn
Ha cnoe Pecypebl. B mosiBUBIIEMCS KOHTEKCTHOM MeHIO BbIOpath Co3aaTh rpynmy, 3aTeM
I'pajguyeckne_3i1emMeHTBI, Kak MOKa3aHO Ha puc. 12. B pesynbrare B cnoe Pecypebl Oyner co3mana
rpynna I'paguyeckue_31emeHTbI_Ne (11oa Ne moHMMaeTCsi HOMEP CO3/1aBa€MOi TPYIIIbI), KOTOPYIO MPU
HE00XO0IMMOCTH MOXHO IePEUMEHOBATb.

|ﬁ Coznate rpynny -k % TeroThi
h Konupogate [Chi+C) E [ padUuECEHe_3 NEtEHTE |

MepeutdeHoBATE. ..

% CeoiicTea

Puc. 12. KonrekctHoe MeHto ciosi Pecypcsl

Urto6s! co3aath rpaduueckuii 00bekT, Heo0xoaumo [TK MbIm HakaTh Ha BBIOpaHHYIO TPYITY U
B TIOSIBUBIIEMCS KOHTEKCTHOM MeHIO BbIOpaTh Co31aTh KOMIOHEHT, 3areM I'paduyeckuii_o0beKT.
JlanHasi onepaius nokaszaHa Ha puc. 13.

’*i CoS0aTe KOMOOHEHT Bk |E N —
g Cosnate rpunny 3

W=, Cosnarte no watnoHy..,
Puc. 13. KOHTEKCTHOE MEHIO TPYIIIbI TpaQUIECKUX 3JIEMEHTOB
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B pesymprare B cmoe Pecypcel B BBIOpaHHOM Tpymnme OyIeT CO3l1aH KOMIIOHEHT
I'padpmuecknii_o0beKT 1, KOTOPHIN 3aTEM MOKHO IEPEUMEHOBATD.

YroObl OTpeNakTHUPOBATh CO3/JaHHBI OOBEKT, HEOOXOAMMO ABaxAbl HaxaTh JIK wmblmm Ha
BBIOPAaHHOM KOMIIOHEHTE.

Jlanee pa3memiaeM Ha MOsBUBIIEMCS 3KpaHe rpaduueckue snemeHTsl (I'D). Cosnanue
rpaduuecKkux 0OBbEKTOB ONMUCAHO B MyHKTE 3.6.5.

KOHTpOJ]LHbIe BOITPOCHI
OxapakTepu3yiiTe s3bIK ClTUCKa HHCTPYKuuit L.
B 1em HazHaueHne MoaudUKaTOPOB B s3bIKE |L7?
Hasosute Tpu cioco6a 1 BbI30Ba (QyHKIIMOHAIBHBIX OJIOKOB B si3bIke L.
st gero ciyxat MoaudukaTops! B si3bike |L?
Yro Takoe omneparop B sa3bike IL?
C HOMOIIBIO KaKOH KOMaH/Ibl IPOU3BOIAT MIPSIMOE OOBSIBIICHHE aapecoB B si3bike |L?

akrwbdPE
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JlaGopaTtopHasi padora Ne7 PazpadoTka mad10HOB rpadpuyecKuX IKPAHOB HHTErPHUPOBAHHBIX
CHCTEeM YNPaBJIEHUS

Jranpl pa3padoTky madJoHa rpaduIecKoro IKpaHa

Ortanbl pa3paboTKu 1a0I0Ha YKpaHa:

a) noOamsieHUE 11a0JI0HA SKPaHa;

0) HacTpoiika mapamMeTpoB dKpaHa;

B) pa3MeleHue rpaduaeckux 3meMeHToB (') skpaHa v 3ajaHUE CTAaTHYECKUX aTpUOyTOB;

T') CO3/IaHKE apTyMEHTOB IKPaHa;

1) HACTPOIKa TMHAMHU3UPYEMBIX aTpuOyToB ['D;

€) HaCTpOMKa JUHAMHUYECKUX CBOUCTB ['0O;

) pa3MelIeHne KHOMIOK M HaCTpOHKa COOBITHI Ha UX HaXaTHe;

1) co3anue HeoOXoauMbIX Tpaduueckux 00bekToB (I'O) 1 pazMerieHue Ha SKpaHe.

JlaHHbIE ATanbl MOTYT BBINOIHATHCS B JII000i1 mocnenoBarenbHocTu. [Ipu aToM 00g3aTenbHBIMU
SIBIISTFOTCSI OTAIbl 4 U B.

[Ipumeuanue: Ecnu y skpana He OyJeT CO3JaHO HM OJHOTO apryMeHTa, TO JaHHBIA 3KpaH He
OyZIeT 3arpysKeH.

Paccmotpum npoektupoBanue madioHa 3KpaHa Ha mpumepe skpana PBC.

JobaBjieHue madJI0HOB IKPAHOB
Ilepeiins B cnoii IlladnoHbI_3KpaHOB, CO3/1aJuM B HEM KOMIOHEHT Jkpan#l. Jlnsa storo IIK
Mplm Ha cioe IIad0HBI_3KpPaHOB BbI30BEM KOHTEKCTHOE MEHIO, B KOTOpoM BbiOepeM Co3naTh
KOMNOHeHT—JKpaH. [lociienoBarenbHOCTh NEHCTBUI H300pakeHa Ha puc. 14.
Jannblit 5kpan Oyner rnaBHbIM. Ha Hem Oyner cxemarmyecku uzoOpaxkeH ywactok LITTITH.
Coznaaum TaKKe 3KpaHbl HACOCHOM, pe3epByapHOro Mapka, CenapaTopoB, Ia30BOI0 YPABHUTENS U dKpaH
TpeBoru. CIMCOK 3KpaHoOB I0Ka3aH Ha puc. 15.

m ”JEIﬁJ'II:IHbL—-_-—_..__ l

@ COZ0aTh KOMOOHEHT b Tkpan
B Watnose_
@ Cosaars rpynny v E| I paPLYEcKan NaHENR
W afnoHe! |
OTreHuTe [Chil+) MHerdocKEra
525 Cuctema .
F.onuposare [Chil+C]
% MoTouHuKL
MepeumeHOBATE. ..
& % Eutnmorer o
2 CeofcTea

| =

Puc. 14. Co3nganne komnonenra Jkpan B cioe lladsoHbI_3KpaHOB
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FBC

E Cenaparop

E JkpaH TREEOrM

[ NaEHBIN 3KpaH

2H BHEwHEN Neperakid
EQ13
Tpang

3H BHyTpEHHEN NEpek.aJkiH

Puc. 15. Cnoii llla6s10HBI_3KpaHOB

Hacrpoiika napameTpoB 3KpaHa
OTtkpoem co3naHHbIN 3kpan 1BoMHBIM HienykoM JIK mo nukrorpamme PBC.

3amaauM pa3Mmep dKpaHa U 1BeT (oHa co3gaHHOro 3kpana JIK mo sneMeHTy CTpPOKH MeEHIO

CepBuc — Ilapamerpsbl 3kpaHa.

Tak kak 3amuTa KypCOBBIX MPOEKTOB MO AucuUIIUHE «CHHTE3 TEXHHUYECKUX CHCTEM
YIPaBJICHUD MPOUCXOIUT B MYJIbTHMEIMIHON ayAMTOPUH C UCIOJIb30BaHHEM IIporpamMmMbl PowerPoint,
TO JI71s1 yI00CTBa CO3/IaHuUs MIPEe3eHTAIIMN PEKOMEHIyeTCs 3a/1aBaTh pa3pelieHue skpana He oonee 1024 Ha
768, 9T00BI BCE 3JIEMEHTHI IPpaUuecKoro TUCIUIes OBUTH YeTKO BHIHBI U OBLITH JJOCTATOYHOW BEITHUYUHBI.
Hcnonbszyem pazpemenue sxkpana 800 Ha 600. Ilocne 3amanus HeoOXOIUMBIX MTapaMETPOB 3aKPOEM OKHO

JIK o kunomke I'oToBo. [locnenoBarensHOCTh ACHCTBUM MIpEACTaBICHA HA puc. 16.

AJ'ILTCpHaTI/IBHO MOKHO BBIIIOJIHHUTH ,Z[BOfIHOfI MICITY0K JIK B mro00oM CBO60,Z[HOM MCCTC DKpaHa U

B OTKPBIBIIEMCS] OKHE CBOMCTBA 00BEKTA yKa3aTh pa3pelnieHne u 1BeT (oHa.
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Puc. 16. Hacrtpoiika napameTpoB sKpaHa

Pa3memenue rpadpuuecknx 3jemMenToB (I'J) 3xpana u 3ajaHue cTaTHYeCKUX aTPUOYTOB

Urto6s! BeIOpaTh ['D A pa3menienus, Hy>KHO BBITIOTHUTH CIEAYIONINE TeHCTBHUS:

- HaxaTh JIK Ha KkHOonke naHenu HHCTpYMeHTOB I'paduyeckne 3j1eMeHThI, TOKa3aHHOW Ha pUC.
17. Tlpu >TOM BBIOMpaeTCs TOT 3JEMEHT, Ybsl MKOHKA BBIBEJCHA HA KHOMKY (3JIEMEHT, 3aJaHHbIM 10

YMOJYaHUIO JIJIsl COOTBETCTBYIOLIEH IPYIIIbI, UJIH 3JIEMEHT, BEIOpaHHbIN paHee);

EEINEEESEEEE T ETN T

= = Jit

Puc. 17. Ilanens nuactpyMeHnToB I'paduyeckne 31eMeHTHI
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- nmBaxnabl HaxaTh JIK Ha kHomke W 3arem Haxarh JIK Ha wmkoHke TpeOyemoro I'D B
MOSIBUBIIEMCSI MEHIO (MEHIO HE OTKPBIBACTCS, €CIIM TPYIIa COMACPKUT TOJBKO OIWH TpadudecKuit
AJIEMEHT).

Hanpumep, Ha puc. 18 nokazano meHto rpynisl [IpsMOyroabHUKH.

O™ @& B [
[w]mf=)=]

Puc. 18. Mento rpynns! IIpsiMmoyrosibHuKu

ITocme BBI60pa OJICMEHTA €T0 MKOHKAa BBIBOJAUTCSA Ha KHOIIKY I'PYIIIIBI, KaK IIOKa3aHO Ha pUc. 19.

/e I 4

Puc. 19. Ilanenp uactpymenToB I'paduueckue 3j1eMeHTHI 11OCIIE BEIOOpa cOOTBETCTBYIOMmEro ['D 13
TPYIIIBI

[Ipu BBIOOpPE rpaduueckoro 3MeMeHTa PEJAKTOP MPEACTABICHUS JAaHHBIX MEPEXOAUT B PEKUM

pasMeleHust, Ipyu 3TOM Kypcop Ha rpadU4ecKoM dKpaHe HMpuoOpeTaeT BUI + Hanee B okne Ciom
HeoOxonuMo HaxarueMm JIK ykasatb cioH, B KOTOpOM JOJDKEH OBITh pa3MelleH BbIOpaHHBIN
rpaduueckuii dnmeMeHT. Ecou okro CJiom 3akpeiTo, To ['D OymeT pasMemieH B CIIO€, B KOTOPOM OBLT
pasmeleH nocnenuuit I'D. B ciydae eciu cioit oiuH, TO HEOOXOIUMOCTh B YKa3aHUM CJIOS OTMAJaeT.
[Tocne pasmemienus ['D ero MOXXKHO MepeMecTUTb B JIpyroil cioil. Jlasee MpoOAOIKUTH MPOUEAYPY
pasmerienust ['D MoxxHO 1ByMst crioco0amu:

- meperamuTh ['D ¢ mMaHenId WHCTPYMEHTOB Ha 3kpaH (Merton drag-and-drop); mocie
pasMenienus I'D umeer pasmepsl, 3aaHHble 110 yMoa4anuio, PIIJ] mepexonut B pexxuM peaakTUpOBaHus,
OKHO cBOMcTB I'D oTKpbIBaeTcsi aBTroMaTHuecku. lIpu meperackuBaHMM C NaHENIW MHCTPYMEHTOB ['D
rpyni Pecypesl 1 O0beKTbI Ha SKpaHe pa3MelaeTcs NepBblil pecypc/00beKT nepBoil OMOIMOTEKH;

- IEPEMECTUTh KYpPCOp B HY)KHYIO TOUKY 3KpaHa U HaxkatueM JIK yCcTaHOBUTH TOUKY HpUBS3KU
I'D. [lanee neiictBus mo pasMeuieHuto ['D MOryT oTiMyarbes, OJJHAKO JUld OOJBIIMHCTBA IpadUuecKux
AJIEMEHTOB OHM CTAHJAPTHBI — MEPEMEIEHNE MBIIIN IOC]IE YCTAHOBKM TOYKM MPHUBS3KH BBIBOJUT Ha
9KpaH obpa3 I'D, mpu 3TOM OTPE30K OT TOUKM MPUBSA3KH J0 TEKYIIEro MOJIOKEHHUS Kypcopa sBISETCs
JMaroHaJIbl0 MpPsIMOYTOJIbHHMKA, OrpaHUuuBaromiero I'D (ecnu mpu nepeMenieHud MBIIIM yIep>KUBaTh
Haxxatoi knaBuiry CTRL, psan I'D okaxkercs BnucaHHbIM B kBajapat). [loBropHoe HaxkaTue JIK mpuBoaut
K pa3MENICHHIO TpauyuecKkoro 3JieMEHTa B BBIOPAHHOM TrpauueckoM cioe (B psAe ciaydyaeB aiis
pasMenieHus ['D Ha 3KkpaHe JOCTATOYHO YCTAHOBUTB TOUKY IPUBS3KN).

Jia rpapuueckux snemeHTOB Tpynnbl Jlomanble W KpuBble Kaxjgoe Haxarue JIK mocie
YCTAaHOBKM TOYKM TPHBSI3KU 33/7a€T Y3JO0BYI0 TOUYKY (IPOMEXYTOUHYIO BepuiuHy). s ycTaHOBKH
MOCJIEIHEM BEpLIMHBI M BbIXOJAa M3 pexxuma pasmenieHus 3Tux ['D HyxkHo Haxarb [IK. [lonoxenue
Y3JI0BBIX TOUYEK, 3aJaHHOE IIPU Pa3MELICHUH, MOKHO B JaJIbHEUILIEM N3MEHUTD.

Jlnst otmensl pa3menienus ['3 B ero nporecce Hano HaxaTh ESC.

IIpu nepeceyennn I'D BO3HHKaeT HEOOXOAMMOCTh pa3MecTUTh OauH ['D moBepx Ipyroro Wiu
Hao0opoT. [l 3Toro HyxHO BeLienuTh [ JIK mbimu. 3aTeM BbI3BaTh KOHTEKCTHOE MeHIo [1K Mbrmm u
BbIOpate IlepemecTuTh HaBepx JUIsI TOro, YTOOBI MEPEMECTUTh HA OJMH YPOBEHb BBEPX WIIHU
IlepemecTTh BHU3 Ul MEpeMENICHNUs Ha OJUH ypoBeHb BHU3. KOHTEKCTHOE MEHIO NMpEACTaBIECHO Ha
puc. 20. [Ipumep BbINOIHEHNUS] KOMaH bl IOKa3aH Ha puc. 21.

B kauectBe 3amBmkek Oe3 ympasieHus ucnonbsyem 'O valve 1 u3 OHONMOTEKH W3 TPYMIIbI
3aaBukku. PezepByap pasmecTuM Takke U3 OMOIMOTEKH U3 rpynnsl PesepByapsl.

[Tocne pa3memnienus ['D HE06X0AMMO HACTPOUTDH UX CBOMCTBA.
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£ OTHMEHUTE USMEHEHWE FEOMETPHM  Chi+Z

BepHyTe Chrl+v
o Boipesats
By KonupoeaTe
[f Bcrasums
X Ypanure Del

Bridpate BCE Clrl+d,

Ft Nepemecturs Hagepx

|§¢ MNepemecTTE BHWS

CeobcTEa OOEEKTS

MNepetecTTE B CA0H 3
K.onupoEaTe B HeSpaHHo:

MepemecTuTe MacTatupoBAaTE
MNoeepHyTE
PeaakTUpoBaTE Y3N0BLIE TOUYKM

Puc. 20. Breibop xomanzs! [lepemecTuTs BHU3

. 6)

b

a) J10 BBITIOJTHEHUS! KOMaH/IbI; 0) mocie BBIMOTHEHUS] KOMaH/IbI.
Puc. 21. Bemonnenne komans! [lepemectuts BHU3 ¢ D TpyoOa

I'paduueckue 31eMeHTH UMEIOT CIIEAYIOLINE HacTpauBaeMble CBOWCTBA!

- aTpUOYTHI (CTAaTHUECKUE U JHHAMU3UPYEMBIE);

- TUHAMHUYECKHE CBOWCTBA;

- (QyHKIMH yTIpaBICHUS.

OTH mapaMeTpsl ONpPENeNAoT BUJA IpaUUecKUX 3JI€MEHTOB M BBINOJHSAEMblE UMHU (DYyHKIUH
0TOOpaXeHUsI U yIPaBIIEHUs MPU paboTe B peabHOM BpEMEHHU.

B nanHOM pa3zgene omucaHo 3aJaHMe CTaTHUECKUX aTpuOyTOB. 3ajjaHue TUHAMU3HUPYEMBIX
aTpuOyTOB OMKMCAHO B MyHKTE 3.6.6, IMHAMHUYECKUX CBOWCTB — B IyHKTE 3.6.7, GyHKUUHN yrpaBiIeHUs — B
myHKTe 3.6.8.

VY I'D Teker 3amaaum cBoiictBo TekceT. s atoro noitHeiM memdkoM JIK Ha TekcTe BhI30BEM
OKHO CBOMCTB. DTO OKHO ITPOJEMOHCTPUPOBAHO Ha pUC. 22.

B none 3nauenne coiictBa TekeT BBeCTH 0TOOpaxkaeMblil TEKCT.

AHaNOru4HoO 3a/1aTh HeoOXonumble napameTpsl cBoiicTB KonTyp, 3anuBka u LlBer Tekcra.
Jlii 3a1aHMs TOTOJTHUTEIbHBIX TAPAMETPOB JIaHHBIX CBOMCTB He0OxoauMo Baxkab! JIK MbIm HaxkaTh B
nosie CBoiicTBO Ha TpeOyeMOM CBOICTBe.

Bce cBolicTBa, BbIJI€JIEHHBIE KOPUYHEBBIM 1IBETOM U MOJAYEPKUBAHUEM, UMEIOT JIOTIOJHUTEIbHBIE
IIapaMeTpsl, KOTOPBIE MOKHO BbI3BaTh IBOMHBIM HaxkatreM JIK MbIlIv Ha Ha3BaHUM CBOMCTBA.
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Puc. 22. Oxkno cBoiicts I'D Teker

ITocne pasmemenns I'D u 'O nonyyaem sxpan PBC, n3o0pakeHHbIi Ha puc. 23.

Puc. 23. Okpan PBC ¢ pasmemenssiMu IO u 'O

Co31aHue apryMeHToOB JKpaHa
B cooTBeTCTBMM C TEXHHMUYECKUM 3aJaHUEM Ha NPOEKTUPOBAHHE HEOOXOAMMO Ha3HAYHTH
apryMeHTHI malioHy 3kpaHa — miendok [1K Ha co3manHOM 11a0iioHe dKpaHa W BBIOOP M3 BBINAIAIOIIETO
cnucka myHkta CBoiicTBa, Janee mepexo] BO BKIAAKy ApPryMeHTbl. OKHO CBOWMCTB C OTKPBITOM
BKJIAJIKON APryMeHTbI [TI0Ka3aHO Ha puc. 24.

MHpopraatua APryMeHTEl
e | B8R N | B R v b @

Hraa | Twn | Tun gaHHes | 3HAYEHME MO YRADTHIHMID | MpueAska | P naru | pynna Eg. vzmepeHHA F.orAMEHT 3pIi
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Puc. 24. OKHO CBOMCTB ¢ OTKPBITON BKJIaJAKOH APryMeHTbI

YroOsl CO37aTh apryMeHT, HEoOXOAMMO HakaTh Ha KHOmKy 2. Ilocme storo Ttpebyercs
HaCTPOUTH IapaMeTphl ApIryMEHTa.

OcCHOBHBIE TapaMETPbl APTYMEHTOB U PEJAKTUPOBAHUE X B M0JIE PEAAKTOPA APIYMEHTOB:

- UMs — uMs aprymenTa, 3a/1aeTcsl 10 YMOJTYaHUIO M MOXKET ObITh m3MeHeHo. [l mepexoxaa K
pEOaKTUPOBAaHUIO MMEHHM apryMEHTa HY>KHO JABaxabl Haxarb JIK B manHom none. MimMena apryMeHTOB
OJTHOTO ¥ TOTO K€ KOMIIOHEHTA JIOJKHBI OBITh YHHUKAJIbHBIMU.

- Tun — tun aprymenta (INPUT, OUTPUT u INPUT/OUTPUT). Apryment tuma INPUT
npenHasHaueH s npuema 3HaueHuid, tTuna OUTPUT — nns nepepaum (370 cieayeT YyYUTBIBAaTH IIPU
npussske aprymenta). Tun INPUT/OUTPUT umeeT caMOCTOSATEIbHBIN CMBICH ITPH BBI30BE ITPOTPaAMMBI,
B OCTJIbHBIX Cilydasix 3TOT Tun paBHo3HaueH Ty OUTPUT. Tun aprymeHTa BeIOMpacTcs B CIIUCKE,
KOTOPBIN OTKpBIBAEeTCS NpH 1BOKMHOM HaxaTtuu JIK B qanHOM more.

- Tun paHHBIX — TUI JAHHBIX apryMeHTa. TwUn JaHHBIX BBIOMpAETCSl B CIUCKE, KOTOPBII
OTKpbIBaeTcs npu ABoMHOM Haxkatuu JIK B naHHOM mose. DTOT mapameTp JOJKEH YUYUTHIBATHCS IpU
IIPUBSA3KE apPIYMEHTOB.

- 3HaYeHHe M0 YMOJYAHUI0O — 3HAUYCHUE, YKA3aHHOE B 3TOM I0JI€, UCIOIb3YETCS MOHUTOPOM B
Cllyyae OTCYTCTBUS IIPUBS3KH y apryMeHTa. [ nepexona K peJakTUPOBAHHUIO 3TOI0 IIapamMeTpa HYKHO
nBax bl HaxaTh JIK B 1aHHOM 107I€.

- IlpuBsizka — npuBs3Ka apryMeHTa K aTpuOyTy OINpEAEIEHHOr0 KaHajla WM K apryMEHTY
sKpaHa uiu nporpammsbl. [Ipu aBoitHom Haxkatuu JIK B 1aHHOM mosie Ha SKpaHE MOSBIAETCS THUATIOT
BbIOOpa KOMITOHEHTA/apryMEeHTa JJIsl IPUBS3KH.

- ®aarun — ¢nary, yCTaHOBIIGHHBIC Ji1 apryMeHTa. B cmucke, KOTOpBIM OTKpBIBae€TCS MpU
nBortHoM Haxxatuu JIK B maHHOM mosie, IJIsi apryMeHTa MOTYT OBITh YCTAHOBJIEHBI Clieqytonue Quaru:
HW, SL, NP, PO. Ot ¢naroB 3aBUCHT pe3yJbTaT aBTOMOCTPOCHUS/IPUBSI3KH KaHAJIOB. ABTOIIOCTPOCHHE
OIMCAaHO B NpUioxeHuH [

- I'pynna — HOMep IpyIIibl, K KOTOPOH MPUHAUICKUAT apryMeHT. JlJig rpynnupoBaHusl HYKHO

BBIIEJIUTh HECKOJIBKO apIyMEHTOB M Ha)XXaTh KHOIIKY & I'pynnupoBath BbleIeHHbIE APIYMEHThI —
II0 3TOM KOMAaHJAE BBIJCJIICHHON TIpyMNIle apryMEHTOB aBTOMATHYECKU IpUcBauBaeTcs Homep. Ot
napamerpa I'pynma 3aBUCUT pe3ysbTaT aBTONOCTPOEHMSI KaHAJIOB W3 pEAaKTOopa apryMEHTOB.
ABTONOCTPOEHUE ONKCAHO B MPHIIOKEHNH I

- EnmHuubl wu3MepeHMsi — €IUHUIBl U3MepeHUs (WIM YHU(PUIMPOBAHHBIA CHUTHAN)
BBIOMPAIOTCS B CIMCKE, KOTOPBIM OTKpbIBaeTcsa mpu JaBoiHOM HaxkaTuu JIK B manHom moie. Ot 3T0ro
napaMerpa 3aBUCUT pPE3YyJbTaT aBTOIOCTPOCHUS/TIPUBA3KM KaHAJIOB Yy3Jla M3 PENaKkTopa apryMEHTOB.
ABTONOCTPOEHUE ONKCAHO B MPHIIOKEHNH I

- KommenTapuii — KoMMeHTapuil K aprymenty. Ui mepexoaa K PEeNaKTUPOBAHUIO HTOTO
rapaMerpa HyHO ABakJbl HaxaTs JIK B tanHOoM moste [19].

Te apryMeHThl, 3Hau€HUSI KOTOPBIX OyIyT OTOOpaxkaThcsl Ha 3kpane, umeroT taun IN, a te, uto
3ajatloTca ¢ KinaBuatypsl APM, oroOpakaroTcsi Ha 3KpaHe M IEepechUIaloTCs B KOHEYHOM HUTOre B
koHTposutep, umeroT T OUT. B mpomenype aBTOMOCTpOEHUSI KaHAJIOB OT MIA0JIOHOB aBTOIPHBS3KA
apryMeHTOB OyJIeT OCYILECTBIISATHCS COOTBETCTBEHHO K arpulytam PeasbHoe n BxonHoe 3HaveHume
KaHaJIOB. ABTOIIOCTPOEHHUE OMKUCAHO B MPUIIOKEeHNH I

ApryMmeHTsl, 111 KOTOpbIX 331aH Tul IN, He OyayT mepechliaTbes B KOHTPOJIIEp, JaKe eclid Ha
9KpaHe Juis 3TOro OyIyT co3/1aHbl He0OXOIuMble MHCTPYMEHTHI. [loaTOMy 1UIsi apryMeHTOB, 3HAUE€HHE
KOTOPBIX OyZeT 3a7aBaThCs Ha HKpaHe, HeoOxoaumo 3anath Tun OUT.

@nar NP, BbICTaBI€HHBIN /11 apIryMEHTOB, HE MO3BOJIHUT CO37aBaTh COOTBETCTBYIOIINE KaHAJIbI
IIPU ONEPALUAX ABTOIOCTPOCHHUS.

Cozpaaum aprymeHTsl aiis 9kpana PBC. AprymeHTsl nnpeacTaBieHsl Ha puc. 25.

B namem npumepe 1t aprymentoB Cocrosinue 3aas_Ne u Komanpa_ynp 3ags Ne (mox Ne
MMOHMMAaEeTCs HOMep 3aJBMKKHN) ycTaHoBieH ¢uiar NP, Tak kak 15 HUX He TpeOyeTcs co3/laHne KaHaJOB.

Hacrpoiika nuHamusupyemsix aTpudyTos I'J
Junamuzayuen atpubyta Ha3bpIBa€TCS 3aJaHHE YCIOBUH €ro M3MEHEHUS B 3aBUCHUMOCTH OT
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3HAYeHUs MPUBS3aHHOrO aprymenta. llpu nuHamu3zanuu atpubyTta rpapUuecKkuil 3JeMEeHT CTaHOBHUTCA
WHMKATOPOM BBITIOJTHEHUS 3aJJaHHBIX YCIOBHH.

IIpn pasmemiennu ['D Ha sSKkpaHe Bce €ro AUHAMHU3UpYyeMble aTpUOyThl MO YMOJIYAHHUIO
CTaTUYECKUE.

Junamusupyembie aTpuOyThl BbIIETICHBl KOPUUHEBBIM IIBETOM U UMEIOT MoAuepKkuBanue. YToOsl
W3MCHHUTH JAaHHBIE aTPUOYThI, HEOOXOJUMO HaXaTh IBOMHBIM HakarheM JIK Mpl Ha Ha3BaHUU
CBOICTBa U BbIOpaTh BUA quHamu3anuu, HaxkaB JIK mbimm B mose Her AuHaMu3anuu 1 BEIOpaB HY>KHBIH
MYHKT B PACKPBIBAIOIIEMCSI CITHCKE.

Hran Tun TN 8aHHEL 3HAYEHHE MO YH0AHEHHID MNpresaska F naru
Erunpocra'rMuecxoe_,qasnEHue_p.Ha[i]IN FEEAL

Terneparypa [iilN FHEAL

JaEneHue_rasosoi_Wanku [iilN FHEAL

YpoEaHs kN [REREAL

YHpoeeHe_paznena_das [i]IN FEEAL

Horep_pesepeyapa [iilN USINT MHF
CocTonme_saae_] ol [REJUSINT NP
KomaHoa ynp_sane 1 fhouUT [REUSINT NP
CocToAHue_3anE_2 kN [REJUSINT NP
Komana_ynp_sane_2 chaouT EEUSINT NP
CocTonme_sane_3 ol [REJUSINT NP
KomaHaa ynp_sans 3 (I 0UT [REUSINT NP
CocTonHue_zane 4 kN [REJUSINT NP
Kamanaa_ynp_sane_4 chaouT EEUSINT NP
CocTonHme_sane_5 ol [REJUSINT NP
Komaraa ynp_sans 5 fI50UT [REUSINT NP
CocTonHue_zane & kN [REJUSINT NP
Kamanaa_ynp_sans_6 chaouT EEUSINT NP
CocTonHmue_sane_T ol [REJUSINT NP
KomaHaa ynp_sags 7 fI0UT [REUSINT NP
CocTonHue_zane B kN [REJUSINT NP
Komaria_ynp_sans_8 fouTREUSINT NP
Coctonme_sane_3 ol [REJUSINT NP
Komaraa ynp_sans_3 cIOUT [REUSINT NP

Puc. 25. Aprymentsl mabnona skpana PBC

CymecTByeT 6 BUJIOB TUHAMU3AIUH:

- 3HaQUEHUE — WHIUKAIUS 3HAUCHUS apryMeHTa (TOJbKOo Amis aTpudyTta Tekcr);

- Arg = KoHCT. — MHIMKaIMs paBEHCTBA apryMEHTa 3aJaHHOM KOHCTAaHTE;

- Arg >= KOHCT. — MHIUKaLMs NPEBBILIEHUS apTYMEHTOM 33/IaHHOTO [10POra;

- Arg & KoHCT. — MHIMKalMs COCTOSIHMSI OMTOB 3HAUEHUS apryMEHTa, 3aJaHHBIX MAacKOU
KoncranTta. Ecnu xots 661 oiuH Takoit 6ut ycrtanosneH, unauiupyercss MICTUHA, nunage — JIOXKD;

- Arg B Iuana3zoHe — HHAUKAIMS HaXO0XK/ICHUS apryMEHTa B 33IaHHBIX JHara3oHax;

- Arg B MHTEpBaJe — MHJMKAIUsl HAXOKJEHUsI apTyMEHTa B MHTEpBajaxX MPUBI3aHHOIO KaHaa.

B 3aBucumoctM OT BBIOPAaHHOTO BHAA HMHAMKAIIUM MEHSIOTCSA HMHCTPYMEHTHI  €r0
koH(purypupoBanus. Ha puc. 26 mokasaHbl cBolcTBa AuHamu3upyemoro arpudyra TekeT ¢ BHIOM
IUHAMHU3AIN JHAYEHHE.

Tekct {TEKCT

= B vHaME ALK 3HaueHHe
MNpueaska

= m Generic

Generic g

Puc. 26. CpoiictBa auHamuzupyemoro arpulyta Teker ¢ BUoM IuHaMHU3aluyd 3HaYeHne

[locne BbIOOpa BHMJA JIWHAMU3ALMU HEOOXOIMMO YyKa3zaTh MPUBSI3KY JUHAMH3UPYEMOTO
aTpubyta. Jlns aToro HeoOXoAMMO HakaTh Ha mone 3HaveHue mnapamerpa IlpuBsizka. [losBurcs
nranoroBoe okHO CBOMCTBA NMPUBA3KHU, KaK MTOKa3aHO Ha puc. 27.
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[ CrojicTea NPHMBAZKH
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Termneparypa [i-lIN HEAL
JaEneHHe_rasosof_Wank [i-lIN HEAL
YposeHs N REREAL
YpoeeHe_pasaena $as [i]IN FIEAL
Haorep_pesepeyapa [i]IN USINT HP
CocToAHue_sans_1 N REUSINT NP
K.omanna_ynp_sans_1 chyouUT REUSINT NP
CocToAHHe_sans_2 dgN REUSINT NP
Kararoa_uynp_saae_2 ghyouT [REUSINT NP
CocTonmme_saae_3 dalN [REUSINT NP
Kararoa_unp_sae_3 claouT [REUSINT NP
CarTrarue sans 4 cdalh [REISINT MP st
< ¥
I [oToEC l [ OTreHa ] l OTEAZETE l

Puc. 27. InanoroBoe okHo CBOiCcTBAa NPUBSA3KHA

B nanHOM OKHE 0TOOpaXarOTCsS BCe apryMeHTHI IabjoHa 3KpaHa. B HeM HEoOXoauMo BeIOpATh
HY>KHBI apryMeHT, K KOTOpOMY IpeJrojiaraeTcs MpUBs3aTh AUMaMu3upyemslii arpulyt I'D. 3arem
cllelyeT HaxkaThb Ha KHONKY I'oToBo.

[Tocne 3TOrO0 HaCTPaUBaKOTCA APYrHe NapaMeTphl JUHAMU3ALUH.

Jns Buaa nuMHaMH3alMU «3HaueHHe» HeoOxoaumo HacTtpouth mapamerp @Dopmar. Tounoe
OIMCaHME JAHHOTO NapameTpa 3anaercs B Hotauuu Cu.

O6o3HaueHuo (hopMara mpeIIecTByeT 3HaK mporeHTa (%):

- %d unmm %1 — BBIBOJI 3HAUEHUS KaK 11eJ0ro co 3HakoM B (hopmate DEC;

- %0 — BBIBOJI 3HAUCHUS B BOCBMEPUIHOM (hopMate 0e3 3HaKa;

- %u — BBIBOJI 3HAUEHUS Kak 1iesoro 6e3 3Haka B popmate DEC;

- %X — BeIBOA 3HaueHUs B popmare HEX Ge3 3Haka ¢ MCIOIB30BAHUEM HU)KHETO PETUCTpa IS
OYKB;

- %X — BeiBoA 3HaueHus B popmate HEX 0e3 3HaKka ¢ MCmoib30BaHUEM BEPXHETO PEerucTpa Jjist
OyKB;

- %e — BBIBOJ 3HaueHHsI co 3HaKoM B (opme [ — |D.mmmm e [sign]ddd, rne D — oaun
JEeCATUYHBIM 3HaK, mmmm — OJMH UK OoJiee AeCATUYHBIX 3HAaKOB, ddd — Tpu necATHYHBIX 3HAKa, Sign —
V!+ll Winu "_";

- %E — ananor %e ¢ ucnons3oBanueM E BMecTO €;

- %f — BBIBOJ 3HAUCHHUS cO 3HAKOM B opme [ — [DDDD.mmmm, rae DDDD — ogun uiu Gosee
JECSITUUHBIX 3HAKOB. YUCIIO 3HAKOB Mepes JECATUYHON TOUYKOW 3aBHCHUT OT BEIMYUHBI 3HAUEHUS, YUCIIO
3HAKOB TOCJIE AECITUYHON TOUKU 3aBUCHUT OT 3alpOIIEHHON TouHOCTU. Ynciao 3HakoB nocie 3ansatoi (k)
MOJKET OBITh 33/1aHO MpH yKa3zaHuu ¢opmata B Bujae %.<k>f;

- %Q — BBIBOJ] 3HAUEHHUS CO 3HAKOM B f unu e popmarte (B 3aBUCUMOCTH OT TOTO, B KAKOM M3 ITHX
IBYX (opMaToB MpECTaBICHHE KOMIIAKTHEE JUIsl JaHHOTO YUCla, M TOYHOCTH). DopMaT e ucronb3yercs
TOTJa, KOrJa MoKaszareib CTENEeHU MEHbIe -4 iy OoJibllle WIM PaBeH TOYHOCTH YMCia. 3aMbIKAIOIIUE
HYJIU YAAISIOTCS, JECATUYHAS TOYKa MOSBIIETCS TOJBKO TOT1a, KOIIa YUCIIO JPOOHO;

- %G — anaror %g c ucrons3oBaHueM E BMecTo €.

Hacrpoiika tmaamMmuveckux cBoicTs I

K nuHamMuyeckum cBoilcTBaM rpauuecKux 3JI€MEHTOB OTHOCATCS TUHAMHUYEcKas 3alMBKa, 3
BUJIa TUHAMUYECKON TpaHCOopMaluu (epeMelieHne, MaciTabupoBaHue U BpallleHHe) U AUHAMHUYECKHI
KOHTYP.

JluHamuueckue cBoictBa ['D, Kak WM JAMHAMU3UPOBAHHBIE AaTPUOYTHI, HCIOJIB3YIOTCS JUIS
rpaduyeckoro oToOpakeHus 3HaYeHUI apryMeHTOB SKpaHa Mpu padoTe B pealbHOM BPEMEHHU.

JluHaMuuecKkue CBOWMCTBA HACTPAaMBAIOTCS COOTBETCTBEHHO Ha BKIaAKax JImHamMmueckas

3aJMBKA (&), JMunamuueckuii kouTyp () u Junamudeckas Tpancopmauus ((ﬁ') okHa CBoiicTBa
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00beKTA.

Pa3menieHue KHONOK M HACTPOIKA COOBLITHII HA UX HAXKATHE
[Tocne co3manus SKpaHOB TSl KAXKIOTO 00OBEKTa CO3/aIMM KHOIIKH Jyist HaBuraruu B HMI.
s storo Bocnonsdyemcs JIK wbimm, BbiOepeM HMKOHKY rpaduueckoro snementa (I'9)

«Kuonkm» %! 3arem paszmecTuM KHONKy Ha skpaHe HMI. [lanee B aBTOMaTW4yecKW OTKPBIBIIMXCS
cBoiictBax ['D “Kuonku” — OcHOBHBIE cBOiicTBa B 001acTi TeKeT ykakeM TEKCT, pacrojaraeMblii Ha
KHOTKe. 3ateM oTKpoeM BKiajiky JledicTBue u menukom 1K B o6mactu mousePressed B oTKpbIBIIEMCS
BBIMAJatoeM MeHI0 BbiOepeM NyHKT IlepeiiTH Ha 3KpaH, B KOTOpPOM yKakeM, Ha KakoW H3KpaH
NEPEeXOANTh B ClIydyae HaaTus KHOIKH, KakK Moka3aHo Ha puc. 28. KHonka Oyner paboTats B pexxume
MPB, ecnu npoekt 3amycTuTh B npodaiinepe. [lepexon Ha skpaH BO3MOXKEH, €CJIM 3KpaH, Ha KOTOPBIH
NEPEXOAST, COACPIKUT XOTS OB OJJMH aPTyMEHT.
v|s w|E

KHDnKa

= [E [¢ |

CeoficTen

%] M5 Shell DIg

CeoficTea offeekTa

Cofemua

m

| 3HaueHHe

= mousePressed

~Mogreepsaenue  False

CurHan

MepedT Ha akpaH

False
) Pecypcs

Wl afinaHE_nparpatdrd

A
|

E‘ M) WatnoHe_skpaHoe

B Frpani
- 54 koan2

Haeurarop npoekTa

w-xX f 0 Bk e R e E
) Pecypce o | B2 o
Puc. 28. 3ananue coObITUS NPU HAXKATUU HA KHOMKY

[TonyuuBIniics 3KpaH MMokaszaH Ha puc. 29.

PBC-1 ; PBC-2

Puc. 29. KpaH PBC ¢ pa3MeHIHHBI/I KHOMKAMH

Co3nanue rpaguuecKux 00beKTOB
JNloGaBuM B ciioii Pecypchl B HeoOxomuMmyro rpymnmy Tpadudeckuii oObekt. [loOaBicHwme
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rpadudeckux o0bekToB (I'O) onucano B myHkre 3.5.2.

Paccmotpum coznanue I'O Ha npuMepe 3aiBUKKH € TPUBOJIOM.

B namewm ciygae no6aBum B cioii Pecypcebl B rpynmy 3aaBu:kku 'O u nmepernMeHyeM ero Ha
valve_2.

Pazmemenue I'D u 'O ananorunvno pasmemieHuto Ha 3kpaHe I'D u 'O u moapoOHO ommcaHo B
nyHkTe 3.6.4.

Paszmectum I'D Kitanan u Knonka.

T I'D Knanmau 3a1aiuM cieayromnue CBOMCTBa:

- Matepuan—Marepuanbi=30J10TO;

- @opma KJaraHa= vi;

- ®opma npusBoga= ? .

Hus arpubyra LlBer mpuBoja 3agaiuM TUN AWHAMH3AIMH Arg B JAuUana3oHe. 3a1aauMm

npuBs3ky atpudyta. [[is atoro JIK Mbimm HaxkMem Ha kHOmNKy B mosie IlpuBsizka [4]. B nosBuBmeMcs

okHe n00aBuM aprymeHT CocTosiHMe 3aJBM:KKH, KaK OMHCaHO B MyHKTe 3.6.5. 3amaguMm IaHHOMY
apryMeHTYy CBOMCTBa, Kak moka3aHo Ha puc. 30.

HMria Tun THn gaHHER

CocToAHWE_SalBMKKM [iﬂN LISINT
Puc. 30. CaoiictBa aprymenra I'D valve_2

ITocne aroro HaxxmeM kHONKY I'oTOBO.
Co3znanum 5 nuana3onoB. Hactpoum ux, Kak mokazaHo Ha puc. 31.

= N1anazoHe
+- NuanasoH 00
+- NwanazoH 11
#- NuanazaH 24
+- NuanasoH 4 4 I
+- NwanazoH 55

Puc. 31. JIlnamazonsl nunamuzanuu s atpuoyta LiBeT npuBoaa

Jns I'D Knonka 3agaauM cBOMCTBa, Kak MOKa3aHo Ha puc. 32.

!TEKE-‘T [CocToanue sapeuxkud] OTepdsarp
= B 1HAME AWM Arg B AManazoHe
MpueAska CocToAHUE_SanEM#KEM
= AuanazoHel
Menonesoeate pecypcel False

+- Nanasod 00 OTRpemE
+- NanazoH 1 4 Zakpems
+- Nanazod 4 B AEapMA

Puc. 32. Atpubyt Teker I'D Knonka

st xHonku 3amaaum coOwbiTue Ilepenarnh 3Havenme. Tum mepemaun Ilpsimoii. B kadectBe
MpUBSI3KH BbIOepeM aprymeHT KomaHaa_ ynpaBiieHUsi 3aJIBHKKOWM, I KOTOPOTO 3a/1aJliM CBOICTBA,
IIpEeACTaBICHHBIE HA pUC. 33.

Mrdm Tun Tun gaHHE
CocToaHHe_SanBHHEM |i1IN LISINT
KaoraHna ynpaeneqa_sanswswkoa i OUT BEUSINT
Puc. 33. CaoiictBa aprymenra ['D valve_2

[Tone 3navyenue 3a1auM paBHBIM 1, 9TO OyI€T COOTBETCTBOBATH CMEHE COCTOSIHUS 3aIBHIKKH.
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Ha puc. 34 uzobpaxen I'D valve_2 mociie BBIICONMCAHHBIX OICPALHIA.

L

OTepdzakp

Puc. 34. ITD valve_2

Pasmectum co3nannbiii I'D Ha mabione skpana PBC, kak omucano B myHkTe 3.6.4. B Hamem
npumepe Ha 3kpane PBC nomkHO ObITh 9 ynipaBiseMbIX 3aBHKEK.

[Tocne pasmernenusi nBoWHbIM Haxkathem JIK wmblmm BbI30BeM OKHO cBoiictB ['D valve 2.
[IpuBsixem JUTSL KK 101 3a/IBMOKKU aTpuOyThI CocrosiHne 3a1BUKKH u
Komanna_ynpasijieHMsi_3aIBH2KKOH K COOTBETCTBYIOIIMM apryMeHTaMm Imabimona »skpana PBC
Cocrosinne 3aa_Ne u Komanga_ynp 3aaB_Ne (1o Ne moHUMaeTCss HOMEP 3aIBUKKH ).

KOHTpOJ’[beIC BOITPOCHI
1. llenu pa3paOOTKH UHTETPUPOBAHHBIX CHCTEM YIPABICHHS
2. 3anauu pa3paOOTKH MHTETPUPOBAHHBIX CHCTEM YIPaBICHHS
3. Bo3moxxHOCTH pa3paboTKH MHTErPUPOBAHHBIX CHCTEM YIpPaBICHUS
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JlaGopatopHas padora Ne§ PazpadoTka madj0HOB NPOrpaMM HHTETPUPOBAHHBIX CHCTEM
ynpaBJeHHus

OO01ue cBeACHUS O A3bIKAX MPOTPAMMUPOBAHUS

B mnpouuiom 6oibInoe KOJMYECTBO S3BIKOB NPOTrPAMMHUPOBAHMS, CBA3aHHBIX C KOHKPETHBIM
MIPOU3BOJIUTENIEM U B TOW MM MHOW CTENEHM YJOBJIeTBOpsomux oomum crannapram (DIN 19239, DIN
19237, DIN 40719 Part 6 and VDI 2880), mopoxkmamo maccy mpobiem. Bce sTo mpuBeno
BO3HMKHOBCHHUIO Pa3HOOOpa3HBIX pelleHH. SI3bIKM MpOrpaMMUpPOBaHUs peieiHbIX auarpamm - ladder
diagram (LD), ¢byHkmuoHambHBIX OJIOKOBBIX auarpamMm - function block diagram (FBD) um crnucoxk
MHCTPYKIMHU - instruction list (IL) chopmMupoBamuch MOCTENEHHO MO BIUSHHEM MHOTHX yYaCTHHUKOB
PBIHKa BMECTE C pa3JIMYHBIMU BEPCHUSIMH sI3bIKa MOCIIEIOBATEIbHBIX (PYHKIMOHATIBHBIX cXeM - sequential
function chart (SFC), takux kak Grafcet, GRAPH 5 and CSF to DIN 40719 Part 6. Tem He MeHee
3JIEMEHTBHI SI3bIKA y Pa3HbIX IPOM3BOAUTENEH OTJIMYAINCh, U BCErJa CyIIECTBOBAIM MALIMHO3aBUCUMbIE
0COOEHHOCTH S3BIKOB, KOTOPBIE MPUXOANUIOCH YUUTHIBATS.

Jns Toro, ytoOBl PEIIUTh ATy MPOOJIEMY, MEXIYHAPOAHBIM 3JIEKTPOTEXHUUYECKUI KOMMTET
(M3K, IEC) pa3paboTan cTaHgapT TEXHOJOTUYECKUX S3BIKOB MPOrpaMMUpoBaHHs KoHTposuiepoB IEC
61131, TpeTbs 4aCTh KOTOPOTO OMHUCHIBACT SA3bIKU ITporpammupoBanus [1JIK.

Mexnynapoanbiii crangapt IEC 61131-3 onuceiBaer cienyromue a3bIKH IPOrpaMMUPOBAHMUS:
a)rpad)UUECKHE SI3bIKU:

1) mocnenosatenbubIX GyHKIHOHATBHBIX cxeM (SFC);

2) peneitnbix auarpamm (LD);

3) ¢yukuuonansHbIX 610K0BBIX Auarpamm (FBD);
0) TEKCTOBBIC S3BIKU:

1) crucox unctpykuwmii (instruction list - IL);

2) crpykrypupoBanHsiii Tekct (Structured Text - ST).

CuHTakcuc 3THX S3BIKOB JeTanbHO onucaH B ctanaapre [EC 61131-3, tak yTo mosb3oBaTelb
HallleT OlMH U TOT K€ CHHTAKCHC BO BCEX IaKeTaX, MOAJCPKHMBAIOIIUX 3TOT cTaHaapT. I'paduueckoe
MPEeJCTaBICHUE MPUKIIAJHBIX IPOTPaMM - 3TO TUIIMYHAsE 0cOOeHHOCTH porpammupoBanus PLC. B To xe
BpeMs TEKCTOBbIE S3bIKM ILIMPOKO MCIIOJIB3YIOTCS Ul IPOrPaMMHUPOBAHMS KOMIIBIOTEPOB. SI3bIKH
[IPOrpaMMHUPOBAHUS ONIPEJEIICHBI B CTaHAAPTE TAKUM 00pa3oM, YTO JOMYCKAIOT pa3paboTKy MPUII0KEHUS
Ha CMECH 3THUX S3bIKOB, KOTOpast BIIOCIEACTBUU COOMpPAETCs B €IMHYIO HCHOIHsIeMYIo mporpammy. Kpome
TOT0, CTAaHJAPT OTKPBIT JUISl UCIIOJIB30BAHUSI IPYTHUX S3bIKOB IIPOrPaMMUPOBAHUS.

B Trace Mode nmerorcs clieAyIonye 31K IPOrpaMMHUpPOBaHUS:

a) ST-nporpamma;

6) SFC-nunarpamma;

B) FBD-aunarpamma;

r) LD-nuarpamma;

n) IL-nporpamma.

IIporpamma Ha s3bike ST mpenctaBinseT co0oil MOCHEIOBATEIbHOCTh IMPEUIOKEHUN HIIH
BbIpakeHUH. S3bik ST moxox Ha s3bIK mporpaMMmupoBanust C++, Mo3TOMy AJsl IPOTrpaMMHUPOBAHUS Ha
ST He0OX0AUMO 3HATHL CUHTAKCUC s13bIka C++.

S3pik SFC no3BossieT co3aaBaTh NPOrpaMMbl B BHJIE aroputMma, coctosuiero u3z SFC-maros u
SFC-nepexooB.

FBD-nporpamma npezcrasiser co0o0il Henouky (auarpammy) HOCa€A0BaTEIbHO BBITOIHAEMBIX
(byHKIHMOHATIBHBIX OJ0KOB. Y106cTBOM co3nanust FBD-nporpaMMel siBisieTcss UCIOIb30BaHUE TOTOBBIX
0JI0KOB (BBIOOD M3 CMHCKA) U HATJISAHOCTh OTOOpaKEHUS CO3JJaHHON IIPOrPaMMBI.

LD-mmporpamma  mpexacrtaBiseT  coOOW  auarpaMMmy  MOCJEIOBATENbHO  BBITOJIHSIEMBIX
¢byHkmoHanpHBIX OokoB. [Iporpamma Ha s3pike IL mpeacraBnsier coOoit MOCIEnOBaTENbHOCTD
MHCTPYKIIMHA acceMOJIepHOro THMa, HO 0e3 OpHEeHTAllMM Ha KOHKPETHYIO MHUKPOIIPOILECCOPHYIO
apxuTekTypy. A3piku LD u IL oTHOCAT K HU3KOYPOBHEBBIM S3BIKAM.

Jrtansl pa3padoTku mWadJaI0Ha IPorpamMm

OcHoBHBbIE 3TaIbl pa3paboTKy 11a0JI0Ha IPOrPaMMBL:
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- co3aHue maboHa MPOTrPaMMBbI;

- CO3/1aHUE apTyMEHTOB 1Ia0JI0Ha POrPaMMBI;

- BBIOOp S3bIKa NPOrPaMMHUPOBAHHUA U CO3JAHHE MPOrpaMMbl Ha BBIOPAHHOM SI3bIKE

IIPOrpaMMHUPOBAHNS;

- KOMOWISAIUS U OTJIAJKA IPOTPAMMBI.

Kak u B ciydae ¢ 9KkpaHaMmu, JaHHBIE 3TAIbl MOTYT BBIMOJIHATHCS B JII000M MOCIIEI0BATEIHHOCTH.
Taxxe B 110001 MOMEHT MOKHO BEPHYTHCS K JTI0OOMY 3Tamy.

PaccmoTpum  paszpaboTky miaGnoHa mporpaMMmbl Ha TPUMEpPE MPOrpaMMbl  YIIPaBICHHS
3aIBHKKOM.

Co3nanne madJ0HAa NPOrpaMMBbI

[Iponomxast pa3paboOTKy MPOEKTa, CO3AaAUM IA0IOHBI mporpamm. UToObl 100aBUTH 11a0JI0H
porpaMMsl, B JJeBOM OKHe HaBuraropa npoekta JIK BeiOepem cioii 1l1adsioHbI_nporpamm, 1mo mieadKy
IIK BBI30BEM KOHTEKCTHOE MeHI0 U BbhiOepeM Co3aath kommnoHeHT—IIporpamma. KoHTekcTHOE MEHIO
MOKa3aHo Ha puc. 35.

I
—
#= WasnoHe np [
- p|1ﬁ CozgaTe KOMAOHEHT b

'E] W adnoHe_ak @ Cosgare rpynny »

Mporparara

Puc. 35. Coznanue mabioHa nporpaMMbl

Ha3Banue mporpaMmbl MOKHO NEpEMMEHOBATh. il 3TOro, BBIAEIMB CO3JAHHBIA KOMIIOHEHT
JIK, u3mMeHuM ero uMsi Ha Hy>KHOE.

[lepeumenyem nporpammy Ha YnpaBJjieHHe 3aIBUKKOIA.

s yno6cTBa co3gaHHbIe MAOIOHBI IPOrPaMM MOXKHO TPYyHIHpPOBaTh. [[jist 3TOr0 HE0OX0IMMO
I[IK wmpimu Ha cnoe IIa0JjioHbI_MporpamMM BbI3BaTh KOHTEKCTHOE MeHI0O u BbIOpath Co3aarth
rpynny—I'pynna. ['pynnbl MOKHO Takke CO3/1aBaTh BHYTPH APYTUX TPYIIL.

Co31aHue apryMeHTOB MIA0JI0HA TPOrPaMMBbI

B cooTBeTCTBMM € TEXHMYECKMM 33JJaHHEM Ha TPOCKTHPOBAHHUE HEOOXOIUMO HA3HAYUThH
apryMeHTbl 1malioHy nporpammbl. Jlns storo aBoiHbeM 1memukoMm JIK Ha co3naHHOM 1miabioHe
IIPOrpaMMbl OTKPOEM OKHO pefakTopa MabJoHOB mporpamm H, BbiaenuB JIK NMyHKT AprymeHTsl,
nepeiieM B TaOMMuUHBIA peaakTop aprymeHTtoB. Co3gaiuM apryMmMeHThl A JaHHOro IalioHa
IIPOrpaMMBbl, KaK OMKCAaHO B MyHKTE 3.6.5.

AprymeHTsl, ans KoTopbiXx 3agaH Tun IN, He OyayT MeHsSTbCs B pe3yjbTaTe BbIMOJTHEHUS
MPOTpaMMBbI, JIaXe €Cld B Mporpamme OyAyT MpPHUCYTCTBOBATH OmNepanuu TpucBoeHus. [lostomy mms
apryMeHTOB, 3HAYCHUE KOTOPBIX OYJAET 3a/aBaThCs B mporpamme, Heooxoanmo 3aaate tun IN/OUT umm
OUT.

B FBD-nuarpaMMax apryMeHTbI, TUIT KOTOPBIX 3aaH 3HaueHueM |N, MOXHO mpuBs3aTh TOJIBKO
ko BxonaMm FBD-610ko0B; 3HauenneM OUT — k Beixogam FBD-061mokoB; IN/OUT — ko BXo1aM U BBIXOAaM
FBD-6s10K0B.

Ha puc. 36 npencraBieHbl HEOOXOAMMBIE apTyMEHTHI, CO3/IaHHBIE JUIs I1a0JI0HA MPOrPaMMBI
YnpasJjieHue_3a]BHKKOM.

A T TIII X aEEER

;Kama}m & ¥IIDAEBMSHMA I-Ji]iII-L-‘ ouT T.TS INT
EDETDHI—B{E_BEU:BMH[—EDUT T_TS INT

SaRpPHTE flgoutr  [REjusINT
DTEPHTE flgoutr  [REjusINT
AEapHA A1 RE|UsINT
OTHpETS dy1m E|r=INT
SaMpHTE dy1m E|r=INT

Puc. 36. AprymeHTsI nporpamMMsl Y ipaBJieHHEe_3aBHKKOI
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Pa3pabGorka nporpammbl
ITocie OonpeacICHUA BXOJHBIX W BBIXOJHBIX APrymMCeHTOB IIPUCTYIIUM HCHOOCPCACTBCHHO K
pa3paboTKe IporpaMMBbl.
B nanHOM npuMepe paccMOTpUM HalMCaHHWE ITPOrpaMMBbl Ha si3bIKE ITporpaMMmupoBanus ST.
Hisa storo Beimenum JIK ums co3maHHOro miaGioHa MporpaMMmbl M B TOSIBUBIIEMCS AHAaliore
BBIOOPA s13BIKA MporpamMMupoBanus ykakeM ST mporpammy, kak nmoka3aHo Ha puc. 37.

—_— ——_———————
& BoiGop Azbika [1porpaksiHpoEaHHA g|

BrifepiTe AZLIK NPOrPaMMAPOESHMA BYHKLMK

(%) 5T nporparara
) SFC guarpamraa
() FBD anarpara
() LD auarpardra

) IL nporpanraa

| Crpaexa | [ MpHHATE ” OTreHa ]

Puc. 37. OkHo BbIOOpA SI3bIKA IPOTPAMMHPOBAHUS

[Tocne BbIOOpA SI3bIKA MPOrPAMMUPOBAHHS MOSIBIISICTCS 3arOTOBKA IPOrPAMMBI, ITPEACTABICHHAS
Ha puc. 38. ITocne kmoueBoro cnoBa PROGRAM uayT 00bsBICHNS apTyMEHTOB IPOTPAMMBI.

Tekct, BBIICNCHHBII CepbIM  I[BETOM, HEJb3sl peAakTHpoBarh. JlaHHbIA ONOK  Oy;eT
ABTOMATHYECKH OOHOBIISTHCS pu I[OGaBJICHI/II/I, N3MCHCHHWU WJIN YAAJICHUNW apIryMCHTOB.

PROGERM

VAR THOUT EKomamna yropaepmnemma : USINT; END VAR
VAR OUTPUT CocromRime sanerckmr : USINT; END VIR
VAR OUTPUT Zawpurr : WSINT; END VAR

VAR OUTPUT Orxpurs @ WSINT; END VAR

TAER INPUT Apapma : USINT: END VAR

TAR. INPUT Orepara : USINT: END VAR

VAR INPUT Sawpmra : USINT; END VAR

END PEOGERM

Puc. 38. 3aroroBka nmporpaMmsl

TexkcT mporpamMmbl 3aHOCHUTCS B Oelioe moe.

B TRACE MODE 6 omnpenenensl cienyrolye ornepaTopbl, oOpasyromme mnpemioxenus ST-
MPOrPaMMBI:

— return;

- if;

— Case;

— while;

—  repeat;

— for;

—  break;

— exit;

— continue;

— goto.

Takke mNpu HAMUCAHWW TporpaMMbl Ha s3bike ST MOXKHO WCIOJB30BaTh CUMBOJIBHBIC
OTepaTopBhl:

— apudmerndeckue onepatopsl (+, -, /, *, %, mod, **);

— mobuToBsie onepaTopsl (&, |, , Xor, ~, <<, shl, >>, shr, rol, ror);
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— omepatopsl cpaBHeHus (==, I=, <>, <, >, <=, >=);
— norudeckue onepatopsl (||, &&, !, or, and, not);
— omepaTopbl MpUcBauBaHus (=, :=).

[TogpoGHOe omnucaHue BBIIIEIEPEUMUCICHHBIX ONEpaTopoB MOXHO HaiTu B crpaBke TRACE
MODE B pazgene I[IporpammupoBanune ajaroputmoB—>Onucanue sisbika Texno ST—>Onepartopbl
si3bIka Texno ST— Onepartopsl Texno ST.

TekcTt mporpammbl YmnpaBiieHHE 3aJBHKKOH, a TakkKe BCE OCTadbHBIC pa3pabOTaHHBIE
11a0JIOHBI MPOTrpaMM MPeACTaBIEHBI B MpHiokeHuu E.

OTtaaaka nporpamMmsl
OO01mue cBeneHus

CpenctBa OTHAJKU BKJIIOYAIOT B CceOS HECKOJIBKO PEKUMOB HEMPEPHIBHOTO W IONIATOBOTO
BBITIOJTHEHUST MPOTPaMMBI C BO3MOXKHOCTBIO YCTaHOBKHM TOuYeK ocTaHoBa. J[nsi 3amycka TpeOyemoro
pexuMa OTJIAJIKU MOKHO MCIOJIB30BaTh KOMaH sl MeHI0 IIporpaMmma riiaBHOro MEHIO WJIM aHAJIOTUYHBIE
KOMaHJbl IAaHETU HWHCTPYMEHTOB oTjiaauuka. [[ns BbBoJa CIoy>KEOHBIX COOOIICHMH OTIaJAuyuKka |
KOMITHJIATOPA MPEyCMOTPEHBI ClIeIIMaIbHbIE OKHA.

OTtnanka nporpamMmbl BO3MOKHA TOJIBKO MOCIIE €€ YCIEeIIHON KOMIUJISLUH.

B JIMCTHHIE TEKCTOBBIX IIPOrPaMM TOYKA OCTaHOBA 00603Hauaetcs 3Haukom @. TIpu momaroBoii

OTJIa/IKEe TEKYUIUH 1ar 0003HaYaeTcsi 3HaUKOM b", KakK MOKa3aHo Ha puc. 39.

h— | if (Cocrommrie =zane S==Cocropmrie orep| THEN
¥porers PEC=¥popens_PEC-IIprpocT;
end if;
. ¥poreHs paznena ba= PEC=¥FporeHR paznena da= PEC-IIpmHpocT:

¥porers_ PEC=¥porens_PEC-IIpmpocT;

Puc. 39. Ilporpamma B pexxume OTIagKU

B mporpammax, 3aiaHHBIX B rpa@MueckoM BUAE, 3aKJIaJK{, TEKYLIUI 1Iar U TOYKU OCTAaHOBA
0003HaYar0TCs COOTBETCTBYIOIIMM I[BETOM, KaK [10Ka3aHO Ha puc. 40.

Puc. 40. FBD-auarpamma B pexxume OTIaIKN

IIaHe1b MHCTPYMEHTOB OTJIAIYUKA
Mento IIporpamma ri1aBHOrO MEHIO U ITAHENb MHCTPYMEHTOB OTJIaJuUKa COIEP)KAT CIENYIOLINE
KOMaH/Ibl JJIs 3aIlycKa TpeOyeMOoro pexuma OTJIaJK1 U HaCTPOMKU mapaMeTpoB PelaKTOPOB MPOrpaMM:
EH - xommumsamms (F7) — 3a1yCTHTh KOMITHIISIMIO TIPOTPAMMBI;
- YCTaHOBUTH/yJaIuTh TOUKy octaHoBa (F9) — ycTaHOBHUTH/y#aduTh TOYKY OCTaHOBA
MIPOrpaMMBbl;
- yaanuTh Bce Touku octaHoBa (Ctrl+Shift+F9) — ynanuTh Bce Touku ocTaHOBa MPOrpPaMMBI;

A ctapt (F5) — 3amycTuTh BBINOJIIHEHUE POTPaMMbl B HEIIPEPHIBHOM PEKUME;

U} - BemonnaTe 10 kypcopa (Ctrl+F10) — 3amycTuTh BHINOJIHEHHE TIPOrPAMMbI B HENIPEPHIBHOM
peXHUMe 10 TEeKYyIIel MO3UIUHN Kypcopa;

# - rtpaccuposka (F11) — 3amyCTHTB NOIIArOBOE BBIIOJHEHHE IMPOrPAMMBI C IOIIATOBBIM
BBITIOJTHEHUEM BbI3BIBAEMBIX (YHKIIHII;

0} - mar (F10) — 3amyCTHTh MOIIArOBOE BBINOTHEHHE IPOrPAMMbI C BBIITOHEHHEM BbI3bIBAEMbIX
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GyHKIUI B HEIPEPHIBHOM PEXUME;
{¥ - Boiitm w3 dymkuum (Shift+F11) — BBIIONHHTE TeKyIIylo (YHKIMIO/MPOrpaMMy B
HETMPEPHIBHOM PEXHUME (JIOCTYITHO B PEKUME OTIIAJKH );

T - cron (Shift+F5) — BeIiiTH U3 peXrMa OTIIAIKY;
- MOCMOTpeTh 3HaueHue nepemeHHo# (Shift+F9) — oTkpeiTh amanor beicTpeiii mpocMoTp
(mOCTYIHO B pexXuMe OTIIAJIKH);
- IEPEMEHHBIE — OTKPBITh/3aKPBITh OKHO TIEPEMEHHBIX;
- CTEK — OTKPBITH/3aKPBITh OKHO CTEKa BHI30BOB (DYHKITHIA,
- COOOIIEHHS — OTKPBITH/3aKPBITh OKHO COOOIICHUH KOMITMJISITOPA M OTJIAIYUKA.
OKHO MpocMOTpa NMepeMeHHBIX
JlaHHOE€ OKHO BKJIOYAaeT B ceOs B BHJC BKIQJOK 5 OKOH IPOCMOTpA TEKYIIUX 3HAUCHHM
IIEPEMEHHBIX U II0Ka3aHo Ha puc. 41.
B oxHe JlokanabHbIe 0TOOpaXKarOTCS IEPEMEHHbBIE TEKYIIET0 POrPaAMMHOTO KOMITOHEHTA.
B oknax Aprymentbl, ['1060anbHble 1 Tekymasi CTPYKTypa oTOOpaKalOTCs COOTBETCTBEHHO
apryMEHTBI, TJI00AIbHbIC IEPEMEHHBIC U TIGPEMEHHBIC 00BEKTA.

Hran Tun padner: | Jdecariunoe | WectHaguarvpiyHoe | [EoMyHOE
CoctoaHqe_zane_1 USIMT 1] T1EH#00 2H00000000
CocToAnwe_zage 2 JSINT I TEHOO 2800000000
CocToAHKe_sage 3 USIMNT 0 16H#00 2H00000000
Coctoanwe_zage 4 USIMT 1] T1EH#00 200000000
Coctoanwe_zage B USIMT 1] T1EH#00 2H00000000
Ypoeere_PBC REAL 1] TE#ODOOOOOO 2#00000000000000000000000000000000
YpoeeHe_pasaena_$az FECREAL I TEROOOOOOO0 2H#00000000000000000000000000000000
CocToanwe_zage B USIMT 1] T1EH#00 200000000
MpupocT REAL 1 TER#OOOO00C 2#000000000000000000000000000000C07
CocToAHKe_oTkp USIMT 1 16801 2400000007
CocToAHwe_zage 7 JSIHT I TEROO 2H00000000
CocToAHKe_sage 8 USINT 0 16H#00 2#00000000
CoctoaHwe_zage 9 USIMT 1] T1EH#00 2H00000000
CoctoAHwe_zane 10 USIMT 0 16H#00 2400000000

Nok.aneHee [ nofaneHels TekyWw an cTpYkTYRa Mpoctorp

Puc. 41. OxHO nepeMeHHBIX

IIpn momaroBoil omiagke MporpaMMsl B okHax JlokaabHbie U I'100aabHBIE MOXHO BPYUYHYIO
3aJlaTh 3HAUYEHUS MEPEMEHHBIX (71 Mepexo/a K 3aJaHUI0 3HAUeHUs HY>KHO JABakJbl Haxath JIK B mone
3HAUEHUS WIM BBIIOJIHUTE KOMaHLy M3MeHHTh 3Ha4eHHMe M3 KOHTEKCTHOro MeHo). [lnd
BOCCTAHOBJICHUSI 3HAYECHHWM AapryMEHTOB [0 YMOJYaHUIO KOHTEKCTHOE MEHI0O OKHAa APIyMeHTBI
COJIEPKUT KOMAH]IbI © BOCCTAHOBHTH 3HAYEHHE 1O YMOJIYAHHUIO U ® BoCCTAHOBHTH Bee 3HAUEHHS
110 YMOJIYAHUIO.

B okne IIpoecmoTp oTOOpakaroTcsi IEpEMEHHbIE U BBIpAaXKEHUs, 3aJaHHbIe MmoJib3oBaTeneM. [1o
YMOJIYaHUIO OKHO ITycToe. CIHMCOK MEPEMEHHBIX M BBIPAXKEHUHN I MPOCMOTpPA 3a4Aae€TCsl C IMOMOIIBIO
nuanora beicTpeiii mpocvorp. KoppekTnpoBaTh CIMCOK MOKHO B CaMOM OKHE € IOMOUIbIO KOMaHJ
KOHTEKCTHOTO MEHI0, KOTOPO€ BBIBOAUTCS Ha dKpaH npu Haxkatuu [1K B o0nactu okHa. MeHI0 cofepkut
CJIEIYIOLE€ KOMAHIBI:

BceraBuTh — 100aBUTH CTPOKY B CIIHCOK;

YnaauTh — yAaduTh BBIICICHHYIO CTPOKY M3 chucka (aHajor Haxartus kiasumu Del na
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KJIaBHATYypE);
IlepenmMeHOBATH — PEIAKTUPOBATDH BHIIEICHHYIO CTPOKY CIHCKA.
Komnuasiuusi nporpaMmsl
Ilepen oTnmaakoll M BKIIOYEHHEM B COCTAaB IPOEKTa pa3pabOTaHHBIA IIAOJIOH HPOTPAMMBI
HEOOXOIMMO CKOMITHIMPOBATh. JUIs 9TOr0 HCIONb3yeM HMKOHKY E¥ Ha MaHend MHCTPYMEHTOB HIIH
HaXuMaeM (yHKUMOHaNbHYH KiaBumly F7. Pe3ynbraT KOMOWIALMM NOKa3bIBaeTCs B OKHE BbIBoA,
KOTOPOE MOXKET OBITh OTKPBITO C OMOIIBI0 UKOHKH Ha TaHeIH WHCTPYMEHTOB JHOO U3 OCHOBHOTO
MEHIO HHTETPUPOBAHHOM Ccpebl pa3paboTKH, Kak MOKa3aHo Ha puc. 42.
Bua | DkHo Cnpaeka

] MaHenu »
I Haeurarop nposkTa
- Crpoka cTatyca

fid MepereHHbe

M CTek BbIS0EOE

‘E Beigog,

Manurpa FBD Gnokoe
[

Puc. 42. Bkitouenue okHa BbIBOI M3 OCHOBHOT'O MEHIO HHTETPUPOBAHHON CPEJIbI

B namem cnydae maHHOE OKHO COJEPKUT cOOOIIeHHE 00 YCHEeNTHOM OKOHYaHWHU IIpoliecca
KOMIIWJISLIMM, YTO TTOKa3aHo Ha puc. 43.

b8 TRACE MODE Scrpt Compiler wB.05

Hnpaenenue_PBC_1#1 tms compiled successfully

K.omnuaauma Otnagka

Puc. 43. PesynbpTaT KomMnumsiiuy B okHe BbiBoa

¥Y3abI IpoeKTa 62361 KAHATIOB
[Tocne pa3paboTku M1a0I0HOB 3KPaHOB U MPOrpaMM HEOOXOAMMO CO3/1aTh Y3Jibl poekta APM,
JUIi  KOTOpOro B JanbHeiimeM Oyaem ¢opMupoBaTh 0a3bl KaHAJIOB, MCIOJIB3YS MEXaHH3M
aBTONOCTPOEHUS. ABTONOCTPOCHHE MOAPOOHO omucaHo B mpuiokeHuun I'. IlpoBemem BbIOOp ciost
Cucrema menuxom JIK mpimm. lanee ¢ nomouisto [IK cozpanum yzen MPB nins APM kak nokasaHo Ha
puc. 44. Onucanue y3n0B npoekta B TRACE MODE onucano B npusnoxxeHuu B.

. |
£t Cucre ‘ﬁ CoznaTe yzen 3 ﬁ FTH

P R .
Rl 2 Ormerurs [CtsZ] | 'BE MicroRTM

Werioy B L
% F.onuvpogate [Chil+C) il

+

Tgy Buti. fm EmbeddedRTHM
MNepeureHOBaTE. . a ManoR T
CeoiCcTES )
e Console

ﬁ EmbeddedConszale

Puc. 44. Coznanue yzna MPB nns APM
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B pesynbrare BBIIOJIHEHHBIX ACUCTBUI B cioe Cucrema OyaeT co3faH y3en MPOEKTa, Kak
MOKa3aHo Ha puc. 45.

Haeurarop npoekTa

Q- L R g BE s B R

) Pecypel wi RTM 1
@ Ll a8 AoHE_Nporpatde

M W atinoHs_3kpaHos
% LUl a8 A0HB_0okYHMEHTDE
% W agnoHe_ceazeti_c_ CHEL

= 52 |Cucremd
* md RTM_T

@. Mok T P rpHkE H

¥
% B 1B MMOTERM_EOMNOHEHT 06

Puc. 45. V3n1bl npoekTa B HaBUraTope NpoeKTa

[Tepeumenyem ero B LITTITH-8.
BuyTtpu y3na npoekra LIITITH-8 npucyrctByeT rpynna kananoB KanaJjibl, 4To OKa3aHo HA pHC.
46.

= 525 Cuctema
= mg UMMNH-8
[E F.aHank

Puc. 46. Cnoit Cucrema

[Tepenmenyem oty rpymmy B LIIIMH-8. B 3T0#i rpynmne kKaHaIoOB CO3aJuM €Ie HECKOJIBKO
Ipynn Ui Kaxaoro crpykrypHoro anemenTa L{ITITH-8, kak noka3ano Ha puc. 47.
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5 52 Cuctema

= wd UNMNH-B
= = unnH-e
I:E OHOBHOM 3K paH
= [E PesepeyapHeii napk
F= PBC-T
[= PBC-2
T = Tewmueckan HacocHan
(= 3H41
= 3H-2
= -3
= 3H-4
= 3H5
= 3HE
= 3H7
(= 3Hs8
= 3H9
S EO3

I:E CenapaTopel

Puc. 47. I'pynmel kananoB ans y3na L{ITITH-8

C nomouibl0 UKOHKHU ] CO3JaJUM JIOIIOJIHUTEIBHOE OKHO HAaBUIaTOpa IPOEKTa U OTKPOEM B
BepxHeM OkHe cioi IladaoHbl_3kpanHoB, a B HIkHeM — rpymnmny kKommoHeHToB LIIIITH-8 BHOBB
coznanHoro y3na APM HIIITH-8, kak nmoka3zaHo Ha puc. 48.

3arem, Bbiiensas JIK mabmonsl skpaHoB u ynepxkuBas JIK, meperamiuM ux B Ipynmsl y3ia
ILIIITH-8 metomom drag-and-drop. Pe3ynbTat BBIMONHEHHS ONIEpaIlii MOKa3aH Ha puc. 49.
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¥ ”
% Pacypcel CHOBHOE MEHHD
* lll afinoHB_Nparpardsd
- - % PBC
m W aBnoHE]_3KpaHoE
3H BHEWHER NEpekaukM
% W aGnoHE]_aokYrEHTOE
&
% W afinoHel_ceazei_c_CHEN EN-13
= Baza_kaHanos B Trona
3 EEEE Cuereraa 3H BHYTPEHHER NepekavkM
* wd UNMH-8
= U w E Cenaparaop
£ >
W afinoHel skpaHoe [ admose: 3xpanos !
=TRSO = .
[ Watnone_ceases_c_CHED wi LMMH-8
I:E bBaza_raHanoe
= %5 Cucreraa
= m UNMNH-3
= B2 unnH-e

I:E cHOBHOM 3KpaH
# I:E PezepeyapHEIN Napk,
= PBC-1
[= PEC-2

¥ I:E T EMHMYECKaA HACOCHEA

I:E Cenapartopel

St

Puc. 48. Y3en RTM_1 ¢ co3nanHbIMH rpynnamMu

Crnenyronmm maroM pa3paboTKH MPOEKTa CO3AaJUM KaHAIbl MO apryMeHTaMm pa3paboTaHHBIX
mabJI0HOB dKpaHoB. [ aToro BoimeMm B rpynmy kanamoB APM — yzma IIITI-8 PBC-1 u BbI30BEeM
cBolicTBa KaHaia kiacca BeizoB PBC-1:1, kak nmoka3zano Ha puc. 50.
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e =
@ Wl atnoHel_ceazei_c_CHE %‘3 FBL-
[E Basza_raHanoe

= B2 Cucrema

mi UNNH-8
=[S unnH-&
I:E [ cHOBHOMH 2 KpaH
¥ [E PesepeyapHeIi napk
| [2 PBC
'[E FEC-2
Puc. 49. Cosznaunnsiii 3xpan B rpynne PBC-1

Cospate KOMNOHEHT 3
Cospate rpynny 3
Cosaate no wWatnoHy...

Y HWYT O3 TR

OrraeriTe [Chil+Z)

w Y XFee

K.onupogare [Chl+C]
[#+ [NepeiTi no BeIz0Ey BHUS

E PenakTupoeate
E PenakTvposaTs watinoH

[1epeMMEHOBATE. ..
| ﬂ CEofcTES

—

Puc. 50. Bb130B KOHTEKCTHOrO MeHIo 3kpaHa PBC-1:1

[Iepeiinem Bo BKiIagKy AprymMeHTsl, BeiienumM JIK nepBbiii apryMeHT U ¢ oMo memndka JIK
MBIIIN HA HKOHKE “& CO3/IalAM KAHANEI B BBIOpaHHOMN IpymIe U aBTOMaTHYECKH CBSKEM MX aTpUOYTHI C
apryMeHTamMu Ima0jaoHa »JKkpaHa. JlaHHas omepaunus Has3bIBaeTCS aBTONOCTPOCHHEM  KaHAJIOB.
ABTOIOCTpOEHUE MOJIPOOHO ONMUCAHO B NpuiiokeHuu I'. Pe3ynbTaT ero BBINOJHEHHUS NPECTaBlIEH Ha
puc. 51.

J1o 3a1aHust HTHPOPMAIIMOHHBIX TOTOKOB MEX/1y y3JIaMU MPOeKTa IMPOBEAEM HAaCTPOMKY apXuBa U
oruera TpeBor B APM.

Craenyromum 1maroM OyzneT co3faHue mporpamm mo mabigoHam. [lyis 3TOro aHajqoru4HO
CO3/IaHHIO HKPAHOB IO 1IA0JOHY HEOOXOAMMO OTKPBITH JBa OKHAa HaBUraropa. B ogHoM M3 HUX Haao
BbIOpath cioil 1laGioHBI_NporpamMmsl, B IpyroM - HEOOXOJMMYIO IpyMIly KaHAJIOB, KaK IMOKa3aHO Ha
puc. 52.
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bl Whpoprausn | Paard | APTUMEHTEL | ATpwtytel
SEERRIOD i &
Hrn Tun ThnaaHHE | 3HaYEHME N0 YMOn4EHHI Mpveszta Prarv | Tpum
T wapocTaTHuEcK 0e_aaenerne_ana PELC 1 &]IN HEAL OFI'Hupocm‘rHwecme : naenene_ana PBC_T:PeansHoe sHaverme (Cvcrema ATM_1.PBC1]
Temneparypa FEC_1 &]IN HEAL OF Temneparypa_PBC_T:PeancHoe sHavenwe [Cvrema RTM_1.PBC-1)
Napnenve_rasoeoii_wankd_PEC_1 &]IN H Eal GF Nagnenve_rasoeai_wanky_PBC_T:Peanckos sHaverme [Cvcrema RTM_1.PECA]
Ypoeee PRC 1 &]IN HEAL OF Yposere_PBC_1.Peaneroe aHaveHue (Cuctema RTM_1.PBC-1)
YpoeeHs_pasnena_das &]IN HEAL OF YposeHe_pasnena das PeantHoe sHausme [Cherera ATM_1PBC]
Meperawka_Bonsl ks FEC_T &]IN USINT I NP
Sanonerie_PBC_1_suakocTen &]IN USINT I NP
Mepexauka_Hegmu_w1a_PEC_1 &]IN USINT I NP
Janewmra_2_PRC_1 iUt USINT 1 NP
Janswwra_1_PRC iJ;TIINfUUTUSINT 1 NP
Janewra_3_PBC_1 i.]LTIINfDLIT USINT 1 NP
Janewmra_d_PEC_1 iUt USINT 1 NP
Janswwra_5_PRC iJ;TIINfUUT USINT 1 NP
B Janewixa_6_PBC_1 i.]LTIINfDLITUSINT 1 NP
o e 7_PAC! U RSN NP
i Janewra_B_PEC iJ;TIINfUUTUSINT 1 NP
Y| 2angia 9 PRC 1 @INJ’DUTUSINT 1 NP
£ Janewmra_10_PBC_1 iJiIIINfDUTUSINT 1 NP
:‘ [ PEBRILEHUE_YDOEHA_HEDTH &]IN USINT 0 NP

Puc. 51. AprymenTtsl s3kpana PBC-1

3areM, Boienss JIK mrabionsr nporpamm u yaepxkuas JIK, mepetamuM ux B HEOOXOIMMbIE

FpiHHI:I y3na IIITITH-8. Pe3ynpTar BBIOIHEHHS ONIEpAIliU MPEJCTABIICH Ha puC. 53.

@-X A RL e R & B
= [ Watnons_nporpanr
l&7 PBC
= &2 Mramurauma
I PEC
l&5| Sanemmra
Ej Cenaparop

M WanoHe)_3kpaHos

JanonH_pes

3anonHenwe FBC FED

B WarinoHe_aokymertos

W afnoHe_nporpara. Hearur auma. FEC
= ggs ~
—Ei Lucrema %,: FBC Ia,: YpoEeHe_paznena_das
= wd LUNNH-E
= (= unnH-s

a,: [MHApOCTATHYECKOE A&BNEHME_AHS %,: JanonH_pes: 22

a,: TetnepaTypa %C Wraurauma PEC: 23
[E JCcHOBHOM 3 KpaH

B [E PesepeyapHeil napk EF JAENEHWE_Ta30B00_LWAankH

[E FBC- a,: HpoeeHe

= PRC.2 ¥

Cucrema U MMH-8.UMMH-8 PesepeyapHeii napk. PEC-1

Puc. 52. OxHo HaBHUraTopa /10 BBIIIOJIHEHHUS ONEpaluu

3areM Ui KaKJJ0 MPOrpaMMBbl BBIITOJIHUM MPUBSI3KY aTpUOYTOB KaHAJIOB K apryMEHTaM.



Haeurarop nposkra
X of Ry RS A E
¥ @ Ll & noHE_Nporpatde
l&7 PeC
= [&2) Mrurauma
&) PaC
2] Fanmmoera
l§2| Cenaparop

M WaenoHe) akpaHoe

Mraurauwn FEC

JanonH_pes

3anonHenwe PEC FBD

= 12k amunt amvikiaorae

Wl a6noHel_nparpatard, M rardrauna. PEC
= 525 Cucrema o
= md UNNH-E
7 [E unnH-6

FBC-1 Ia,: YpoEeHe_paznena_das
[MapOCTATHYECKDE_ASENEHHE_AHS
Termneparypa

[E JcHOBHOIM akpaH

= [E PesepByapHoii napk LaBneHHe_rasoeoki_WankH

[= FEC

F= PRC.7
Cucrera, LMMH-8.UMMH-8. PesepeyapHei napk. PEC-1

YpoEeHE

&,
B,
B
B

b

Puc. 53. OkHo HaBUraTropa nocje BbIIIOJIHEHUS Olepaluu

s storo Boiaem B rpymnmy kaHaaoB APM — y3na HIIITH-8 PBC-1 u BbI30BEM cBoOlicTBa
kaHana kiacca Boi3oB «ABromatuzanusa PBC:15», kak noka3ano Ha puc. 54.

ﬁ'mn..w..nq....n ] n ] e = |

g Cosname komMnoHeHT b
%C Wt ﬁ Cosnare rpynny b
& Cozgate no LWEAN0HY. .
Hoame

i)

X

3 YrudTomATE
m K.onupoeate [Chrl+C]

[l TEpEATH NO BRIS0EY BHS

@ PenakTupoBate

E PenakTHpoBaTe WwatnoH
[eperMEHOEATE. ..

|ﬂ CeolicTEa

1
Puc. 54. BbI30B KOHTEKCTHOTrO MEHIO iporpammel «ABroMarusauus PBC:15»

[lepeiinem BO BKJIaaKy ApryMeHTbl. 3aTeM JBOMHBIM mienykoMm JIK Mpimm B cTomnOue
«IIpuBsizka» B 1oJie apryMeHTa BbI30BEM JHAJIOTOBOE OKHO KOH(UTYPHUPOBaHUS CBsI3U. [[1anoroBoe 0KHO
MOKa3aHo Ha puc. 55.

B kadecTBe NpUBA3KKM MOXET OBbITh BBIOpaH aTpuUOYT KaHama JUOO0 apryMeHT KaHaua.
ApryMeHTBI TIPUCYTCTBYIOT TOJIBKO y kKaHaoB kiacca CALL (k mpumepy y kaHalia, CChUIAIOMIETOCS Ha
m1abJIOH 3KpaHa WM Nporpammbl). B kadecTBe arpmbyTa KaHaia MO YMOJYAaHHUIO yCTAHABJIMBACTCS
aTpuOyT PeasibHOe 3HaYeHHe.

B naHHOM 1ManoroBoM OKHE BBIOMpaeM HEOOXOIUMBIM KaHall. B 1aHHOM ciyvae JUist apryMeHTa
Yposenb_PBC BriOupaem kaHain YpoBeHb.
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r

s CroHpuryprpoeath cefab anaCuctema. INNH-B.UTNH-B. Pe e peyapHbii napx. PBC-... |1|[z|

@- PECA ATPHEYTE | ApryrEHTE

OF [MapocTaTHECKDE_Q. .. IO | MonHoE MkaA

PeantHoe sHaveHHe
ANNapaTHoE SHAYEHME
BrogHoE sHaveHME
CocToAHuE

HocToEepHOCTE

Mepuon nepecyeTa [SHaYeHKE]
TeHaeHUMA

MHTEpEan

MogknoyeHuE

BrisogHOE SHaYEHHE
|

OF Terneparypa

0,: NaeneHue_razoeob_...
0,: HpoeeHe

0,: YpoBeHe_paznena_gas
O,: JanonH_pes14

O,: ApTomarusauma_PEC:...

IAI'_I:IU:I"-\-JCI'JU'I-I"-'-I'.AJI\J—lI:I

@ Wrarauia PEC1E
ATPHEYTEL A PrYMEHTEI | Tun arpu9ayra
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JlabGoparopuasi padora Ne9 Pazpadorka ACYTII B cpene SCADA cucrembl TRACE MODE 6

Llenb paboTbl

1. VI3yuuth OCHOBHBIE MMOHATHS, CTPYKTYPY M Ha3Ha4eHHEe OTAeIbHBIX dieMeHToB SCADA cucTeMsbl
TRACE MODE 6

2. U3yunts nopsagok padotsl mo cosmanuo ACY TII ¢ momompio penakropos SCADA cucreMsl
TRACE MODE 6.

3. Paspa6orars npoekr yueonoit ACY TII B SCADA cucremsr TRACE MODE 6.

MeToauka BbinonHeHUs1 paboTbl
1. Usyuuts Teopernueckue ceepenns o SCADA cucreme TRACE MODE 6, u3ji0KeHHBIE HIKE.
2. V3y4nTh OCHOBHBIE JICUCTBHS IO CO3JAHUIO W PEAAKTHPOBAHUIO MPOEKTOB aBTOMATH3AllMH B
COOTBETCTBUM C BBIJIAHHBIM IIPEINOJIABATEIeM BAPUAHTOM W YKa3aHHUSIMH, COACpXAIIUMUCSA B (aiiie
Vueonuk mo TRACE MODE 6 Bapuant X-Y. doc, rae X-Y — HOMep BbIIaHHOTO BapHUaHTa.

TEOPETUYECKUE CBEOEHWUA
1. CTPYKTYPA CUCTEMbDI

TRACE MODE 6 — 3To nporpaMMHBIii KOMILUIEKC, TpeIHAa3HAYEHHBIN ISl pa3pab0TKH U 3aIrycKa
B pEaIbHOM BPEMEHHU paclpe/lelIeHHbIX aBTOMAaTH3UPOBAHHBIX CHUCTEM YIPABJICHUS TEXHOJIOTHYECKUMHU
npoueccamu (ACYTII) u pemenus psaa 3anay ynpasinenus npennpustuem (ACVYII).

Jns pemenus 3agau ACYII B TRACE MODE 6 unrterpuposan naketr T-FACTORY.

Komnekc nporpamm TRACE MODE 6 nenutcs Ha 3 yactu:

HurerpupoBanHasi cpeaa paspadorku mpoekta (MC) — eaumnas mporpammHas 000J0YKa,
coJieprkaliiasi Bce He0OX0IMMbIE CpesICTBa JJis pa3pabOTKU IPOEKTa.

[Tog mpoektom B TRACE MODE 6 nonumaercsi BCS COBOKYIHOCTb JIaHHBIX U aJTOPUTMOB
¢yakunonnpoBanusi pacnpeneneHHodn ACY (ACYTII w/mmu T-FACTORY), 3amaHHBIX CpeacTBaMu
TRACE MODE.

Utorom pazpabotku npoekta B MC sBusercs co3manue (¢aiiios, coiepik aliux HEOOXOAUMYIO
uHpopmanuto 06 anropurmax padotsl ACY. OTH Qaiiasl 3aTeM pa3MeNialoTcs Ha allapaTHbIX CPeACTBaX
(KOMIIbIOTEPAx M KOHTPOJUIEPAX) U BBINOIHSIIOTCS MOJI yIpaBIeHUEM UCTIONHUTENbHBIX Moayielt TRACE
MODE.

B unTerpupoannyto cpeny paspadorku TRACE MODE 6 BcTpoensl 6osee JecsiTH pelakTopoB,
aBTOMATUYECKU OTKPBIBAIOUINXCS TP BBI30BE TOTO MJIM MHOTO KOMIIOHEHTA NpoekTa. Cpeau HUX:

® penakTop rpadUyecKuX dKpaHHBIX GOpM;

e peIaKTop MporpaMM Ha BU3yalibHOM si3bike Techno FBD;
e peaaKkTop IMporpaMM Ha BH3yaibHOM si3bike Techno SFC;
e peaaKkTop MporpaMM Ha BH3yalbHOM si3bike Techno LD;
e peIaKTop MPOrpaMM Ha MpoIeaypHOM s3bike Techno ST;
e peaaKkTop MporpaMM Ha MpoleaypHoM s3bike Techno IL;
® penakTop MIabJIOHOB JOKYMEHTOB;

e penakrop SQL-3ampocos;

e penakTop nacrnoptoB obopynoanus (EAM);

e penaktop nepconana (HRM);

e penakTop MarepuanbHbIX pecypcos (MES).

Hcnonnureabnbie moayau (monutopsi, MPB) — mnporpammuble MOAYIM pPa3iIMYHOTO
Ha3HA4Y€HMsI, 0] YIPABJICHUEM KOTOPBIX B p€aJIbHOM BPEMEHH BBIITOIHAIOTCS COCTABHBIE YAaCTH IIPOEKTA,
pa3MelaeMble Ha OTAEIbHBIX KOMIIBIOTEpAX WA B KOHTPOJLIEpaX.
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CocraBHas 4YacTh NMPOEKTA, pa3MeniaeMas Ha OTACIBHOM KOMIBIOTEPE WJIM B KOHTPOJUIEpE W
BBITIOJTHSIEMAs TI0]] YIIPABICHUEM OJHOTO WJIM HECKONBbKUX HcronHuTenbHBIX Moayieir TRACE MODE,
Ha3bIBACTCS y3JI0M MPOEKTA.

B obmiem ciydae pasMelieHHe y3j1a Ha TOM JKe allapaTHOM CPEICTBE, Ha KOTOPOM OH JIOJKEH
WCIIOTHATRCS T0J] YIPaBICHUEM MOHHUTOpPA, HE SBJSETCS 00S3aTeIbHBIM — MOHUTOPBI MOTYT 3arpy’karh
y3JIbI C YIAJICHHBIX allapaTHbIX CPEJICTB.

JpaiiBepbl o0MeHa — jpaiiBepnl, wucnoyibdyeMbie MoHuTopamMmu TRACE MODE nns
B3aMMOJICHCTBUS C YCTPOMCTBAMH, TPOTOKOJIBI OOMEHA C KOTOPHIMU HE BCTPOCHBI B MOHUTOPHI.

MpuHUKMNbI pa3paboTku npoekta B UC
HUC o0beaunser B eauHON 000JI0YKE HABHIaTOp M HAOOp PENaKkTOpPOB JUISl CO3JAHHS BCEX

coctapsironux npoekra. MC umeeT MHOTOOKOHHBINA HHTEpGEHC:
B Bes mmenn” - Mute IPHPOEAHHAA cpeda pazpaborim TRACE MODE 6 - C... |:||E|E|

Parin Mposkr Bug Okno Crpaeka
RB-H Y A2 % &

Hagurarop npoexra x ‘ [= Kavane | 3 Fkpantt + i

- X o BB R o»
= i Coaepsdmos rpynnel
@ Pecypcel — 3KpaHﬂ1 o |EIE|
W adinonet_nparpat-— B azoB0e Hma Kogupoeka BrogHo
e WasnoHe_akparoe F.aHani TCE
Kanan2 TC2

W aBnoHE! cEAzER_ K
¢ T 53 TIME#3

W agnoHe_akpaHos.dkpani]

M W atinoHe: =k panoe * Axpanttl || €0 5

Wl afinoHel_ceRzek_ W o X

Eg Basza_raHanoe 1 Boe THL! L
B Cucrema v, Koaupoera v=
P | 3 CocToAHKE B w :
Wl afinoHel_akpaHos ¢ Hatnore: axparos ) <n_ — T A

B UC nognepxuBaroTcsi CTaHAAPTHBIE ONEPallUd U3MEHEHHUS Pa3MEpPOB U NIEPEMEILICHHS OKOH.
B naBuraTtope cTpykTypa mpoekTa mpeicTaBlieHa B BUIE JIEpPeBa:

Haeuratop npoekTa

X oo BBy LE & s

) Pecypoe i BTM 1
L a8n0HE_nporparar

A WatnoHe_3kpanoe

% WatnoHe_ceAzei o CHEM

E% Baza_kaHanos

=
. LuoTema

q; HerouHme T preraHmg A
31 TewHonorua

%, Tononarus

@ kMM

% B LB AMOTER 1_KOMOOHEHT 0B

CucTema § CAod Ko TDMI0S3n4T WET08 MPoerTa |
KOpHeBI)Ie T'pyHaIibl 3TOTO ACpPEBa (C.]IO]/I) npeaonpeaciaCHbl U CO3JAar0TCA aBTOMATUUYCCKH IIPU
CO3JaHNN HOBOI'0O IIPOCKTa (CJ'IOI/I OTO6pa)KaIOTCSI B JICBOM OKHE HaBI/IFaTOpa). 3J’IeMeHTapHBIe
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CTPYKTYpPHBIE COCTABJIAIOLINE (JUCThbS CTPYKTYPHOIO JAEpeBa) HA3bIBAIOTCS KOMIIOHEHTAMH IIPOEKTA.
Hanpumep, KOMIIOHEHTaMH NpOEKTa SBISAIOTCSA: KaHal, KaHal, BBI3BIBAIONIMH I1a0IOH; 11a0iIoH;
UCTOYHUK JAHHBIX U T.J.

I'pynnbl KOMIIOHEHTOB, KOTOPbIE MOTYT OBITH CO3/1aHbl B CTPYKTYpE MPOEKTa, MpeaHa3HAYECHbI
11l CTPYKTYPHUPOBAHUS IIPOEKTA.

B psge ciayuaeB rpymnmbsl UMEIOT U JIPYroM, BIIOJIHE ONpPEAEICHHBINH, CMBICI — HalpuMep, y3ibl
IIPOEKTa CO3AAI0TCs KaK KOpHEBbIe IpyIibl cinost Cucrema.

B npaBom oxHe HaBUraTopa oToOpa)kaeTrcs COAEpPKUMOE CJIOsi (TPYIIbI), BBIICICHHOW B JICBOM
OKHE, — TAKUM 00pa30oM, KOMIIOHEHThI IPOEKTa MOTYT ObITh OTOOPAXKEHBI TOJIBKO B IIPABOM OKHE.

CrpykTypa IpO€KTa pPEJaKTUpPYeTCs B HaBUraTope ¢ IoMoIibio koMaHJ MeHI IIpoekr,
KOHTEKCTHOT'O MEHIO U MaHeNeil HHCTPYMEHTOB, a TakkKe ¢ oMol Meto/a drag-and-drop.

TexHonorusa paspaboTtku npoekrta B UC

Pa3pabotka npoekra B UC Bkito4aeT cieayomuye npoueayphl:

» CO3JIaHUE CTPYKTYPHI MPOCKTA B HABUTATOPE;

» KOHGUTYpHpPOBaHHE WM Pa3pabOTKa CTPYKTYPHBIX COCTABJISAIONIMX — HAIpUMeEp, pa3paboTka
mabJoHOB TpaduuecKux OdKpPaHOB omeparopa, pa3paboTka 1IabJOHOB MPOrpaMM, OIHUCAHHE
MCTOYHUKOB/TIPUEMHUKOB U T.J.;

» KOHQUTypHUpOBaHHE HH(OPMALIMOHHBIX IOTOKOB;

» BeIOOp anmapaTHbIX cpeacTB ACY (KOMIIbIOTEPOB, KOHTPOJUIEPOB U T.11.);

» co3zlaHue y3JIoB B ciioe CucreMa U uX KOH(QUTYPUPOBAHUE;

» pacmpelielieHHe KaHalOB, CO3JaHHBIX B Pa3JIMYHBIX CJIOAX CTPYKTYpbl, IO y3JaM U
KOH(UTYpUpOBaHUE UHTEPPEHCOB B3aUMOICHCTBHSI KOMIIOHCHTOB B MH(OPMAIIMOHHBIX TTOTOKAX;

» COXpaHEHHME MPOEKTa B EOUHBIA (ailll I MOCHEAYIOLEro PEeAaKTHPOBaHUS (C MOMOIIbIO
komaH 15l CoxpaHuTh wid COXpaHHUTh KaK);

» DKCIIOPT y3J70B B HaOOpHI (ailioB ISl MOCIEAYIOUIETO 3alycka MoJl YIpaBIeHHEM MOHUTOPOB

TRACE MODE (o komane 3 Coxpanuts ajasa MPB).

[TepeunciieHHbIC IPOIEAYPHI (32 HCKIIFOYCHUEM JBYX 3aKIIOYHTEIBHBIX) M BXOSIINE B UX COCTaB
orepalii MOTYT BBINOJHSITHCS B MPOU3BOJILHOM Topsiake. Hampumep, MOKHO HadyMHATh pa3pabOTKy
MPOEKTa C pa3pabOTKu MabIOHOB rpadUueCcKrX SKPAHOB OMEPaTopa, C CO3JaHUs y3JIO0B M X KaHAJOB B
cioe Cucrema (ecnu annapatasie cpeactBa ACY u3BeCTHHI 3apaHee), MOKHO KOH(DUTYpHUPOBaTh KaHAJIbI
1 MHPOPMAITMOHHBIE IIOTOKH ITOCIIE pacipeaesieHUs] KaHAIOB 110 y3JaM | T.I1.

Knaccudmkaumsa KOMNOHEHTOB

[To ¢pyHKIMOHANBHOMY Ha3HAUEHUIO KOMIIOHEHTHI MPOEKTa OTHOCATCS K OAHOMY M3 CIIEAYIOIIUX
BHJIOB:

» KaHaJbl — KOMIIOHEHTHI, ONpEAeNsolre alroput™M padboTel. KaHanbl MOryT co3maBaTbes B
Pa3NUYHBIX CIOSAX, OJHAKO MX OKOHYATEIbHOE paclpeieneHne 1o y3iaM B cioe Cucrema 00s3aTenbHO —
B [IPOTUBHOM ClTy4ae OHU He OyAyT 3KcropTupoBaHsl st MPB;

» IA0JOHbI — KOMIIOHEHTHI, KOTOpble IpU paboTe B pealbHOM BPEMEHH MOTYT BBI3bIBATHCS
KaHajlaMH c nepeaayeil mapamerpoB. [lepenaya mapaMeTpoB HacTpauBaeTcs MpH pa3pabOTKE MPOEKTa B
NC nocpencTBom NpuUBS3KKM apryMeHTOB I1a0JI0HA K KaHAJIaM WA UCTOYHHKAM/TIPUEMHHUKAM;

» HCTOYHUKH/MIPHEMHHUKH — KOMIIOHEHTHI, TEM MJIM UHBIM CIOCOOOM OMMCHIBAIOIINE BHYTPEHHHUE
MIEPEMEHHbIE PA3INYHBIX YCTPOUCTB UM MPUIIOKEHHH, C KOTOPBIMU TpeOyeTcss 0OMEHUBATHCS TaHHBIMH.
ITon ycTpoiicTBaMu 3/1€Ch MOHUMAIOTCS KOHTPOJUIEPHI, @ TAK)KE BHEUIHHE M BHYTPEHHHE MOYJIH/TIIAThI
pa3IMYHOrO Ha3zHadyeHMs, 0OMEH ¢ KoTopbiMH nojaepxuBaeTcs monutopamu TRACE MODE (B Tom
yucine uepe3 apaiiBepsl). Cuctemubsie nepeMeHHsle TRACE MODE takxke co3patorcss B MC kak
MCTOYHUKU/TIPUEMHUKH. VICTOUHUKI/TIPUEMHUKH SBISIOTCS 11a0JI0HAMU KaHAJOB;

» Ha0opbl pecypcoB — HaOOPHI TEKCTOB, M300pPaKEHUH M BHJICOKJIUIIOB, KOTOPHIE MOTYT OBITH
MCIOJIb30BaHbI MPHU pa3padboTke 11a0I0HOB IrpaduIecKiX HIKPaHOB;

» rpaduyecKkre 00beKTbl — KOMIIOHEHTHI, IPEJCTaBIAIOINE c000il B 00IIeM ciaydae HECKOIBKO
rpadUyecKux 3JIEMEHTOB (M3 MMEIOIINXCS B pedaKTOpe IMPeACTaBICHUs JaHHbBIX), CTPYIIHUPOBAHHBIX B
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onuH. ['padudeckne oOBEKTHI MOTYT OBITH HCIIONB30BAaHBI MPH pa3pabOTKe MIabJ0HOB rpaduyecKux
HKPAHOB,;

» mocJea0BaTebHbIe NOPTHI — apaMmeTpbl COM-1IOpTOB;

» CJIOBapH co00lIeHUIl — HAOOPBI COOOIICHNH, TeHEPUPYEMbIX IPU BO3HUKHOBEHUH Pa3IMYHBIX
COOBITHI;

» KJEeMMbl — OTH KOMIIOHEHTHI, OIMCBHIBAIOIIME JJIEKTPUUYECKUE KOHTAKTHl (HAIpUMep,
MOHTaKHBIX IIKa(OB), ABISIOTCS HIIEMEHTAMU CXEMBI dJIeKTpuuecKux coeauHeHuii ACY.

Knaccudumkaumsa cnoes

[IpenonpeneneHHble CI0U CTPYKTYPhI POEKTa UMEIOT CleIyIollee Ha3HauYeHHE:

» Pecypcebl — 17151 co3/1aHUS MTOJIB30BATEIIBLCKUX HA0OPOB TEKCTOB, U300paKCHHI U BUICOKIIUIIOB, &
TaKke rpaduIecKuX 0ObEKTOB;

» IIIadJ10HBI MPOrpaMM — JIJIsl CO3/IaHUS TA0JIOHOB IPOTPaMM;

» IIlad/10HBI 3KPAHOB — /715 CO3/1aHUA Ia0JIO0HOB IpaduUeCKUX HIKPAHOB;

» Ila6aonbI cBs3eii ¢ B/ — 115 co3nanus madIoHOB CBsA3CH ¢ 0a3aMu JTaHHBIX;

» II1a0d/10HBI JOKYMEHTOB — JIJIsl CO3/1aHUs Ia0JIOHOB JOKYMEHTOB (OTYETOB);

» ba3a kaHaji0oB — 3TOT CJIOW SIBIAETCS XPAHWIMILEM BCEX KaHAJIOB MPOEKTa. BBINMOIHATH
orepaly ¢ KaHalaMu (B TOM YMCIIE CO3[]aBaTh UX) MOKHO B PA3IMUHBIX CJIOSX, OJHAKO BO BCEX CIyYasx
9TH ONEpaly Ha caMOM Jiele pealn3yroTcs B cioe ba3a kananoB. B mo0Oom apyrom cioe, rae
BBITIOJTHSIETCS. KOMaHa JUIsl COBEPIICHUS OMEpalluyd C KaHAllOM, €€ Pe3ylbTaT TOJbKO OToOpaxaercs —
MOATOMY CYIIECTBYIOT KOMAaHIbl yAQJICHUs M yHUYTOXKEHUs KaHaioB. B crmoe ba3a kanajioB MOXHO
HAYMHATH Pa3pabOTKy MPOEKTa;

» CucremMa — U1t KOHQUTYPHPOBAHUS y3JI0B M UX COCTABJISIFOIIMX (y3€JT CO3/IaeTCsl KaK KOpHEBast
rpyImmna 3Toro ciosi);

» UcTOYHUKN/TIPUEMHHUKH — JUTSI CO3JaHMSI ONMUCAHWA HMCTOYHUKOB/TIPUEMHHKOB B Pa3IUYHBIX
YCTPOMCTBAX M MPOTPAMMHBIX MPUIOKEHHUSIX, OOMEH C KOTOPHIMHU TMOJAEPKUBACTCS MOHUTOpaMH, a
TaKxKe U1 KoHPHUrypupoBanus cuctreMHbix nepeMeHHsix TRACE MODE 6,

» TexHonorus — 17151 pa3pabOTKU MPOEKTa OT TEXHOJIOTUH (T.€. C TPYNIHPOBKOIl KOMIIOHEHTOB 11O
MpPU3HAKY WX MPUHALICKHOCTH K TEXHOJIOTHYECKOMY 00BekTy). [lpum oTimagke mpoekTa ciou
TexHoJIOrMs MOXKET UTPaTh POJib y371a — JAJs1 HEero omnpeneneHa komanga Coxpanurs y3ea aias MPB.
Kpome Toro, nsist 3Toro ciiost onpeieseHbl KOMaH bl B3aUMOICUCTBHS C TEXHOJIOTUYECKON 03011 TaHHBIX;

» Tomosorust — a5 pa3pabOTKU MPOEKTa OT TOMOJOTUU (T.€. C TPYNIUPOBKONW KOMIOHEHTOB 1O
MECTY PAaCIOJIOKEHHUS ),

» KUIInA — 11 onucanus snekTpuieckux coequueHunii ACY;

» BubauoTekn KOMIOHEHTOB — ISl CO3/IaHUSI OUOTHMOTEK 00BEKTOB — MPOCKTHBIX PEIICHUM
OTHIENBHBIX  33Jady. OTOT CIOH  COIEPXKHUT mpenomnpenenaeHHble rpynnsl  CHCTeMHBbIE U
[Moab3oBaTenbckue. B rpynne CucremHble cojepkarcs Oubnuoreku, mnoakiatoueHHeie k MC 1o
YMOJTYaHUIO.

Knaccudukauums ysnos

VY31Bl IpoeKTa CO3/AI0TCs KaK KOpHEBble rpynisl ciost Cucrema. [IpenonpenencHHoe Ha3BaHue
y371a yKa3bIBa€T Ha CEMEHCTBO MOHUTOPOB, Ul KOTOPBIX JAHHBIN y3€l MpeJHa3HAueH. Y3ell MOXKET
COJIEP/KaTh TOJBKO T€ KOMIIOHEHTBI, KOTOpBIE IOJICPKUBAIOTCS MOHHMTOPAMU COOTBETCTBYIOILETO
CeMENCTBA.

B o0miem citydae, y37161 MOTYT BBIIOJIHATBCS MOJ] YIPABICHUEM PA3IMYHBIX MOHUTOPOB.

Kak npaBuiio, y3en BbINOIHIETCS Ha OTAEIBHOM afmnapaTHOM cpeicTBe. B citydae 3amycka IByX H
Oosiee y37I0B Ha OJHOM amIapaTHOM CPEICTBE OHO JOJDKHO OBITH OOOpPYZOBAaHO COOTBETCTBYIOIIUM
KOJIMYECTBOM CETEBbIX KapT.

[TapameTpsl y3/10B 3aJal0TCSI B COOTBETCTBYIOILEM PEIAKTOPE.

RTM

V3en RTM npennHazHaueH Ui 3alycka Ha KOMIIBIOTEPE IMOJ YIPABICHHUEM HCHOIHUTENbHBIX
Monynel cemeiictBa RTM (MPB) — moHuTopoB ¢ mojaepxkoil oToOpaskeHus: rpaduyeckux SKpaHOB
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oreparopa, NOJJAEPKKOH oOMeHa IO MOC/IeA0BaTeIbHOMY HHTEpQeiicy U CeTH C pPa3InYHbIM
000pYyIOBaHUEM U BBIMOJIHAIOLIETO MIEPEcUeT KaHaJIoB BCeX KiaccoB, kpome kaHanoB T-FACTORY.

T-FACTORY

V3en T-FACTORY npennasHaueHn [uig 3amycka Ha KOMIIBIOTEpPE TIOJ  YIpPaBICHHEM
UCTIOTHUTENBbHBIX Moayiel cemerictBa T-FACTORY — monutopoB aist pemenunst 3agad ACYII.

MicroRTM

V3en MicroRTM mnpennasHadeH s 3alycka Ha KOMIIBIOTEPE WM B KOHTPOJUIEPE IIOJ
yIPaBICHUEM HCIIOTHUTEIBHBIX Moaysel cemeiictBa Micro RTM. OcHoBHOE oTiIMYHE 3TUX MOHUTOPOB
oT MPB — orcyTcTBHE MOAIEPKKN OTOOPAKEHUS IpaPUUECKUX IKPAHOB.

Logger

V3en Logger npeaHasHayeH JUlsl 3allyCKa Ha KOMIIbIOTEpE IOJ| YIPABICHUEM HUCIOJHUTEIbHOTO
Mmosynst Logger (peructpaTop) — MOHUTOpA, CHOCOOHOTO BECTH apXUBBI IO KaHAJIaM BCEX Y3JIOB MTPOEKTA.

EmbeddedRTM

V3en EmbeddedRTM mnpennasnaveH uis 3amycka Ha KOMIIBIOTEPE WJIM B KOHTPOJUIEPE IO
yIpaBJICHHEM HCIIONHHUTEIBHBIX Mofyleil cemeiictBa Embedded RTM — MOHHTOPOB ¢ HOAIEpIKKON
MHEMOCXEM, HOJJIEPKKOH oOMeHa ¢ 00OpyZOBaHUEM IO Pa3IMYHBIM MPOTOKOJIAM U BBITOIHSIOLIETO
nepecyeT KaHaJoB.

NanoRTM

V3en NanoRTM npeanasHaden Juis 3amycka B KOHTpoOJUIepe IOJA  YIPaBICHUEM
ucnonHuTenbHoro Moyt Nano RTM — monutopa, ananornusnoro Micro RTM, Ho npenHa3HaYeHHOTO
111 pabOThI C MaJIbIM YHCIIOM KaHAJIOB.

Console

V3en Console npenxasHaueH Aisl 3amycka Ha KOMITBIOTEPE I0J] YIIPABICHHEM HCIOJHHTEIbHBIX
MOAyJIeH, KOTOpele, B orinuue oT MPB, He BBINONHAIOT IepecdeTr KaHaIOB, IPEIHA3HAYCHHBIX IS
paGoTbl ¢ gaHHbIMHU. KOHCOJM MO3BONAIOT MOJIydaTh JAaHHBIE OT APYTUX Y3JOB IPOEKTa IO CETH,
oroOpakaThb WX Ha TpapHUUECKUX IKpaHAX W YIPABIATh TEXHOJOTMYECKHM IPOIECCOM W3 TrpaduKu.
Konconu He moryT B3aumoaeiictsoBath ¢ yznamu T-FACTORY.

TFactory_Console

V3en TFactory_Console mnpeanasHaueH [uisi 3amycka Ha KOMIIBIOTEpPE IMOJ  YIPABICHHEM
WCTIOJTHUTENBHBIX MOJIYJIeH, aHAJIOTHYHBIX KOHCOJISIM, HO, KDOME TOTO, CIIOCOOHBIX B3aMMOEHCTBOBATH C
y3namu T-FACTORY.

TM_OPC_Server

V3en TM_OPC_Server npeaHa3HadeH Ui 3allycka Ha KomIbloTepe moj ympasieHuem OPC-
cepsepa TRACE MODE 6.

2. MeHto u naHenb MHcTpymeHToB UC

O6onouka C mumeer rmaBHOoe MeHIo, BKiItouaromee MeHio Maiija, Bua, Oxkna u CnpaBka, u
MaHeJlb HUHCTPYMEHTOB.

Penakropsl, BcTpoennbie B MC, uMEIOT CBOM MEHIO M TMaHEIM HHCTPYMEHTOB, KOTOpPbHIE MpHU
OTKPBITHH 3THX PEJAKTOPOB YAaCTUYHO WM TOJHOCTHIO AoOaBisitorcss k umeromumes B WC. Tlpu
OTKPBITUU PEAAKTOPA BO3MOKHO Takke MoAuduIIMpoBaHue crucka komaua meHio NC.

B cnyuyae OTKpBITHS HECKOIBKHUX PEIaKTOPOB, AHENIU HHCTPYMEHTOB M MeHI0 IC cooTBETCTBYIOT
penaKTOpy, OKHO KOTOpOFO B TGK}’HH/Iﬁ MOMCHT ABJISICTCA aKTUBHBIM.

MeHto 1 na"ens UHCTPYMEHTOB 0005104ku MIC TOCTYIIHBI BO BCEX CIydasix.

MeHro ‘@ann’ n rmaBHasi naHenb UHCTpymMmeHTOB UC
['naBHas naHess HHCTPYMEeHTOB M C BKIIIOUAIOT CIICTYFOIINE KOMAH/IbI:
B-dE A4 4 &
, y
Hoswrii (Ctrl-N) — co3aath HOBBI TPOEKT;
=
=7

— OTKPBITh MPOEKT ((aiii ¢ pacmmpenuem prj):

OtkpoITh (Ctrl-O) — BBIOpaTh daiin B CTaHAaPTHOM JHAIIOTE ONEPAIHOHHON CHCTEMBI;
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" — BBIOpaTh (a1 M3 CIHCKA MOCIEIHUX OTKPHITHIX;
HNMnopT — 110 3T0i KOMaH/Ie OTKPBIBAETCS MEHIO, CO/IEpIKAIee CIETyIONIe KOMaH/IbL:

laI/IMII()pT U3 BepcuM 5 — OTKpHITH NpoekT, paspadboranubii B TRACE MODE 5. Ilo stoit
KOMaH/JIe OTKpPbIBA€TCsA OKHO BbIOOpa (aiina *.ctm, u BeIOpaHHBIA npoekT koHBepTHpyercss B TRACE
MODE 6. Omepanusi KOHBEpTHpPOBaHHSA 3aBUCUT OT (iara OTKIOYAUTHL KOHBEPTHPOBAaHHE
rpaguyeckoi 0a3wpl;

Coxpanutb (Ctrl-S) — coxpauuts npoekT B (aiin Prj ¢ Tem e uMeHeM (I01b30BaTEIbCKHE
OMOIMOTEKH KOMITOHEHTOB COXPAHSFOTCS 110 3TOM KoMaH e B ¢aiiin tmdevenv.tmul);

Coxpannth kak (Ctrl-Shift-S) — coxpanute npoekr B ¢ain prj ¢ 3amaHueM ero HMMEHHU
(MoJIb30BATENILCKHE OMOITMOTEKH KOMITOHEHTOB COXPaHSIOTCS 110 3Tol KoMaH e B (aitn tmdevenv.tmul);

¢ HNudopmanus o npoekTe — OTKPHITh OJHOMMEHHBIN JHAIOT (3Ta KOMaHAa JTOCTYITHA TaKXKe U3
MeHIO IIpoeKT 1 KOHTEeKCTHOTO MEHIO HaBUTaTOpa MPOEKTa).

B sTOM nuanore MoXHO yka3aTh aBTOpa MPOEKTa, OPraHU3AIMI0 U KOMMEHTapHil K mpoekty. B
uanore MHAMIMPYETCS BpeMsi CO3JaHUs W BpeMs MOCIEIHEro MU3MEHEHHUs MpoekTa. B HuxkHell dactu
auanora BBIBOOUTCS uHGOpManus o0 OCHOBHBIX BHJIAaX KOMIIOHEHTOB TMPOEKTa (MaKCHMAalbHO
BO3MOKHOE YKCJIO KOMIIOHEHTOB JaHHOTO BHJA B MPOEKTE, HMCIOJIb30BAHHOE YHCJIO KOMIIOHEHTOB
JAHHOTO BUJA M YUCJIO KOMIIOHEHTOB JIAHHOTO BHJIa, OCTaBIIIEeCs B PAaCHOPSHKEHUH pa3paboTurKa);

Coxpanutre ana MPB - oskcnoprupoBarh y3mbl [Ulsl HOCIHEAYIOLIETO 3allyCcKa IIOJ
ynpasiaeHueM ucnoaHuTenbHbix Moayieii TRACE MODE. DkcnopTt ogHOro y3ia BO3MOKEH M3 MEHIO
IIpoeKT ¥ KOHTEKCTHOIO MEHIO HaBUTaTOpa IIPOEKTa;

03 Otnaaka — 3arpy3uth BblieneHHBIN y3en (cinoil TexHoJiorusi) B npodaitiep. Ota KomaHaa
JOCTYIHA 110cJie BbInoaHeHUst koMaHn el Coxpanuts 1 MPB i Coxpannts y3en aisa MPB;

- Inuon — mony4nts B IC peanbHbIe TaHHBIE ¢ paOOTAONINX Y3JI0B;

= ITeyaTh — 1OKyMEHTHPOBATh NPOEKT B (aii;

Hactpoiiku UC — otpeITh auasnor 3axanus ooumx Hactpoek MC u penakTopoB M1abIoHOB;

IMocnennme ¢aifabl — Moka3aTek COMCOK HocieaHux ¢aitnos, oTkpbIThiX B MC. BeiOpaHHbIN B
cniucke Qaitn 3arpyxaercs B UUC;

BbIX01 — BBINTH U3 UHTETPUPOBAHHOMN CPEJIBI.

MaHenb nepexonoB Mexay okHamu UC

Jlis mepexo/IoB MEXAy OTKPBITBIMM OKHAMH PEJAKTOPOB MCIIOJB3YeTCs MaHelb, MMOKa3aHHas Ha
pucyHke Huxke. OpaHkeBasi 10J10cKa 0003Ha4aeT aKTUBHOE OKHO.

= Fkpantt2 | B HokymenTH1 Easa panHem MNporparaatt] .F Kananftl | &% 24

[ns mepexona B Hy>)KHOE€ OKHO HY>KHO HaxxaTh JIK Ha cOOTBEeTCTBYyIOIIEH BKJIAJKE 3TOW MaHENH,
MIPH 3TOM BBIOpPAHHOE OKHO CTAHOBUTCS AaKTUBHBIM.
[TaHenb CONEPKUT TAKKE CIAETYIOIINE HHCTPYMEHTHI:

> o

‘__J — CHHXPOHU3UPOBATh C JIEPEBOM TPOEKTa (IO ATOH KOMaHJIEe B HABHTaToOpe MpOeKTa OyneT
BBIJICJICH KOMITOHEHT, OKHO pPEIaKTOpa KOTOPOTO aKTHBHO, a TAaKKe CJIOoH (Tpyma), comepkamasi 3TOT
KOMITOHEHT);

lé‘ — 3aKPBITh aKTUBHOC OKHO.
3apgaHue obwux HacTpoek UC

Jns 3apanus obumx Hactpoek MC M penakTopoB MmIAaOJOHOB MpeAHAa3HAYEH UAior, KOTOPBIN
otkpsiBaercs no komanae Hacrpoiiku UC mento Daitir:
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E& Hacmpaiinu (%]
MC

Owme
HpoBEHE CNOKHOCTH (&) CTaHaapTHE () Hactpansassiii
Bua

Cospanure ana MPB
W o+ Pecypck CucTema
OTnagka

F.oneeprep uz TRACE MODE 5

() Mpoctai ) KamnnercHbI

BHgHmocTE cnose

Wl 56A0HES MO paEtdra MeTouHmEHA T pHEmHMEM
WUl 560HES 3 K PaHOE Tononorua

Wl atinaHEs aTyeToE TexHonorua

W atnoHel cEazM ¢ B KM

Eaza kaHanos Butauorekm

OTkpeIEaTE WatnoH

CTpOMTE KOGHPOERY N0 TEXHOADM MM

PenakTop aprymeHToB

B azoeeii pegakTop
PN
Penatrop SAL

PenakTop nporpatam

Crpaera [ [oToeo ] ’ OrreHa ] MpuraeHLTE 3HAYEHWA ND Yr0THEHUID

Hactpoiiku NMC 3apgatorcss Ha OJHOMMEHHOW BKIAQJKE 3TOTO JUanora, Habop HHCTPYMEHTOB
KOTOPOW M3MEHSIETCS B 3aBUCHUMOCTH OT BBIOPAHHOTO B JIEBOM CIIUCKE pasjenia, U BKIajgke ba3oBblid
peaaKTop.

Bknaaka ‘UHTerpupoBaHHan cpena pa3paboTku’

Pazoen ’Oowgue’

[Tpu BBIOOpE TOTO pa3nena BKIAAKa COACPKHUT CIETYIONEe HHCTPYMEHTHI:

» MEpEeKIIoYaTeNId peXXnuMa 0TOOPaKEeHHsI peIakTOPOB KOMIIOHEHTOB — OTKPBIBATH PelaKTOPbI
kak Brjaaaku, MDI u SDI. B nepBoM pekuMe KaKIblid OTKPBITBIM PEAAKTOP 3aHUMAET BCIO Pabodyio
obnacts IC 1 u3MeHeHne pa3MepoB OKHA peJaKTopa HEOCTYITHO.

B pexxume MDI pa3mepbl okHa KakJ0ro pelakTopa MOTYT ObITh U3MEHEHBI, TIPU 3TOM JOCTYIHbI

CTaHJapTHbIE I/IHCTii’MeHTBI OKOH ( — OTKiLITL MEHIO, COJEpIKallee CTAHAAPTHBIE KOMAHIbI IS
paboThI C OKHOM, @ — MUHHMHA3HPOBATh OKHO, &= — BOCCTAHOBUTH OKHO, [&83] — 3aKpBITH OKHO).

B pexume SDI npu BeigeneHnn o0beKTa CTPYKTYPhl B HABUTaTOPE COOTBETCTBYIOLIUM pellakTop
OTKPBIBACTCS] aBTOMATHYECKH, 3aHUMasi BCIO pabouyro obmacts UC.

Pazoen ’Yposens cnoncnocmu’

[Tpu BBIOOpE 3TOTO paszjena BKJIAIKa COACPKHUT IMEPEKIIOYaTeN ypPOBHS CIIOKHOCTH IPOEKTa
(3amaroT oToOpaxkaeMblii HAOOP CIIOEB):

» mpocroii — oroOpaxatorcs cinou Pecypebl, Cucrema, MHWcrounuku/IlpuemHnkn u
Bu6/H0TeKN KOMIIOHEHTOB;

» CTAaHIAPTHBIN (3HAUCHHE 1O YMOJYAHUIO) — OTOOPAKAIOTCS T€ K€ CIIOHM, YTO U JJISl IIPOCTOTO
YPOBHSL, ¥ BCE CJIOM 11a0JI0HOB (3KpaHOB, IporpaMM, cBszeil ¢ b/l 1 J0KyMeHTOB);

» KOMILIEKCHBIH — 0TOOpakaroTcst Bce ciiou, kpoMe ciosi baza kananos;

» HacTpauBaeMblii — Tpu BBIOOpE S3TOrO0 YpPOBHS B JHAaJoOre JOCTYNHBI MEPEKII0YaTeIn
O0TOOpaKEeHHS BCEX CIIOEB, BKIIOYast ciioi ba3za kanaios.

Pazoen ’Coxpanums ona MPB’

[Tpu BEIOOpE ATOTO pa3nena BKIAaKa COICPKHUT CIETYIONIEe HHCTPYMEHTHI:

¢utaru, ornpenensoNne CTeNeHb AeTalIn3alul UH(OpMAIMK, KOTOpask BHIBOJUTCS KOHBEPTEPOM
FileCnv32.dll B TekcroBbie ¢aitnel <umsi ¢aiiyia prj> <ordinal>.cnv mnpu BBITOJIHESHUHA KOMaH[IbI
Coxpanurs 11a MPB:

» KanaJjsr;
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» [I1ads0HBI;

» I'pynnsi;

» Pecypcni;

» Co3aTh cTaHapPTHBIE 00bEKTHI — €CIIM 3TOT (hJar yCTaHOBJICH, KaHAJIBI y3J1a OTOOPaXKAroTCs B
npodaiinepe crpynnupoBaHHBIMU B cTaHAapTHBIE 00beKTHI (rpynmbl) TRACE MODE. Ota rpynmnupoBka
MMEET 3HAYE€HUE TOJIBKO /ISl OTJIA/IKY;

» [loapoOHasi unpopmanus.

» Cnucok I'myOuHa oTciieXnBaHUsA MCTOYHHMKOB, C TIOMOIIBIO KOTOPOT'O 334a€TCs NOPSAIKOBBIN
HOMEp HCTOYHUKA/PUEMHHMKAa B  IEMNOYKaX CBS3ed KaHaJl — HCTOYHUK/mpueMHuKl —
HCTOYHHUK/IIPMEMHHUK2, KOTOPbIN OyAET NCIIOJB30BaH IPU IKCIIOPTE y3J1a

Pazoen ’Omnaoka’

[Tpu BBIOOpE 3TOrO paszjiena BKJIAAKa COACPKUT MEPEKIIouaTeNd TUHa npodaiinepa, KOTOPHIH

OyJeT 3aIyIIeH Mo KOMaH/e a3 Oraanka (tosbko it otiaaku y3noB RTM, Console, T-Factory u T-
Factory_Console):

» IIpogaiinep ¢ moaaepKKoil rpapuuecKUX IKPaHOB ;

» IIpodaiinep 0e3 mogaep:kkn rpapuuecKuX IKPAHOB .

Pazoen ’Koneepmep u3 npeovioyuieii eepcuu’

[Ipu BBIOOpEe »STOrOo paszaena BKIagKa coaepkHuT ¢uar OTKIWYUTH KOHBEPTHPOBAHUE
rpaguyeckoii 6a3pl. YcTaHOBKA 3TOTO (hj1ara OTKJIFOYAET KOHBEPTUPOBaHHE rpaduueckoii 6a3pl mpoekTa
nipu ero umnopre B TRACE MODE 6.

CoxpaHeHue npoeKTa AN pefakTMpoBaHUA

[To xomanne Coxpanntb (Ctrl-S) mwim Coxpanurs kak (Ctrl-Shift-S) u3 menio @aiin
MIPOCKT COXpaHsAeTCS B OMHApHBINA (aiy ¢ pacmmpeHueM Prj (B TUPEKTOPUH cepBepa MPOEKTa) s
nocienyouero pegakruposanus B C.

B UC npemycMoTpeHo pe3epBHpOBaHKME mpeablaymield Bepcuu ¢aitoB prj u tmul — npu
MTOBTOPHOM BBITIOJTHEHUH KOMaH 16l COXpPaHUTH paciiupeHue ailioB, COXpaHEHHBIX paHee, U3MEHSIOTCA
COOTBETCTBEHHO Ha ~Prj u ~tmul.

B MC M0xHO 3arpy3uTh OAMH MPOEKT.

Ha ogHOM KOMITBIOTEpE MOXHO 3aIyCTUTh HecKoIbKO VC 1 3arpy3uTh B HUX pa3HbIC IPOCKTHI.

CoxpaHeHMe npoeKTa And 3anyckKa

ITo xomanne * Coxpanutb ana MPB mento ®aiin wnm nanenu uactpymeHToB MC Bee y3ibl
HKCHOPTUPYIOTCS B HAOOPHI (DaifiioB ISl UX MOCIEYIOIIEro KOMMPOBaHHs Ha alnapaTHbIE CpeCTBa, Ha
KOTOPBIX OHU JIOJKHBI UCTIONHATHCS oA ynpasieHueM MoHuTopoB TRACE MODE.

ITpu BemMonHeHun komanasl Coxpanuts 1 MPB B aupexkropun cepepa mpoeKTa CO31aeTcs
noJAUpeKTOpHs <ums (paiisia prj 6e3 pacmimpeHuss™, B KOTOPOH JUIsl KaXI0ro y3Jla CO3AaeTcs Manka ¢
HabopoM ¢aiinoB. [Nanka y3na umeer umst <name>_<ordinal + 1>, rae name — ums, 3a1aHHOE 15 Y3712
npu ero koHpurypuposanuu B MC, ordinal — nmopsakoBsiii Homep y3ma B cioe Cucrema, HaunHas ¢ 0
(MOpsAIKOBBIN HOMED y3J1a B CJI0€ HE CIEAyeT MyTaTh C €r0 HHAWBUAYAIbHBIM HOMEPOM).

Heo0OxonuMbIM yciioBHEM 3KCIIOPTA y3J1a SIBJISETCS HaJM4Ke B HEM XOTsI Obl OJHOTO KaHaJa.

ITo xomanne CoxpanuTtb y3ea aasa MPB u3 mento IIpoeKT nim KOHTEKCTHOIO MEHIO HABUTaTopa
BbIIeTICHHBINA y3en (win cioil TexHos10rusi) SKCopTupyercss B MPOU3BOJIBHYIO MAnKy, MpU 3TOM IpH
ITIOBTOPHOM JKCIIOPTE PE3EPBHBIE KOIMH Y3JIa HE CO31at0TCs.

3. PepaktnpoBaHue CTPYKTYpbl NpoOeKTa

HasuraTtop umeer cnenyromue cpeicTsa Al pelaKTUPOBaHUS CTPYKTYpPBI IPOEKTa:
» meHo IIpoekT;

» MIaHEJIM UHCTPYMEHTOB;

» KOHTEKCTHOC MEHIO.
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Kpome Toro, B HaBUraTope MOJAEPKUBACTCS METOJ IEPETACKHBAHUS OOBEKTOB MBIIIBIO (METO
drag-and-drop), a Taxxe ero moaudukamuu (drag-and-drop ¢ yaepkaHueM CiTyKeOHBIX KITaBHUIII).

Jns koHuUrypamun/pa3paboTKu 0OBEKTOB CTPYKTYphl B HABHIaTOpe HPETyCMOTPEHBI KOMaH[IbI
CpoiicTBa 1 PejakTHpOBaTh, C TOMOIIBIO0 KOTOPBIX JUI K&KAOTO 00BEKTa CTPYKTYPHOTO JepeBa MOTYT
OBITH OTKPBITHI COOTBETCTBYIOIINE OKHO CBOCTB 1 PeJaKTop.

MeHro 1 rnaBHasi naHesib UHCTPYMEHTOB HaBUraTopa npoekKTa
X0 BR g RE &

Mento IIpoekT, TiaBHas MaHelb HHCTPYMEHTOB M KOHTEKCTHOE MEHIO HaBUTaTOpa IPOEKTa
cojiepKaT HabOp KOMaHJ|, KOTOPbI COOTBETCTBYET BBIJICIICHHOMY OOBEKTY CTPYKTypHOro nepesa. Jlis
BbIJICJICHNsT 00beKTa HYKHO HakaTh Ha HeMm JIK. I'pymmoBoe BbiieneHHEe OOBEKTOB B HABUTATOpE HE
MOJIICPYKUBACTCSL.

Mento IIpoekT, riaBHas naHejab HHCTPYMEHTOB U KOHTEKCTHOE MEHIO HABHraTopa COJCpiKaT Kak
TUTIOBBIC KOMaHJBI JUIsl CO3AaHHUSI KOMIOHEHTOB (TPyHI KOMIIOHEHTOB), paboThl ¢ Oydepom oOMeHa u
MOMCKa, TaK U creruduieckue:

K TakoW BUJ MPUOOpETaeT TUMIOBOW MHCTPYMEHT yAalCHUS X npu BblAeNeHUN kaHana. [Ipu
HaKaTUU CTPENIKH OTKPBIBAETCS MEHIO, COJIeprKalee KOMaH bl ¥YAAJuTh (yIaluTh 0e3 yJaleHus u3 ciaos
Ba3a kaHa10B) 1 YHHYTOXKUTH (YAQTUTh C yaaleHHEeM U3 ciiosi baza kaHajioB);

& Takod BUJ MPUOOPETAET B HEKOTOPBIX CIydyasiXx TUIIOBOM MHCTPYMEHT BCTABKU & . IIpn

Ha)KaTUU CTPEJIKU OTKPBIBACTCS JOIOJIHUTEIBHOE MEHIO, COJEpIKallee KOMaHIbI @ BcraButh n )
BcraBuTh ¢ NpUBA3KOI;

@HepeﬁTu N0 CChLIKe BHU3/BBEPX — 10 3TOM KOMAaHJIe OTKPBIBAETCS JOMOJIHUTEILHOE OKHO
HaBUTaTOpa, B KOTOPOM:

» BBIACIIACTCA KOMIIOHCHT, ¢ KOTOPBIM CBA3aH ZIaHHI)If/'I KOMIIOHCHT HJIU KOTOpI:IfI BBI3BIBACTCS
JAHHBIM KOMIIOHEHTOM (B ClIydae Iepexo/ia 1o CChbUIKE BHU3);

» BBIACIACTCA KOMIIOHCHT, CBSI3aHHBIN C JaHHBIM KOMIIOHCHTOM HIJIN BBIBI:IBaIOHII/Iﬁ IlaHHI)If/'I
KOMIIOHEHT (B Cllydae repexoja Mo cchbuike BBepX). Eciu mo1o0HBIX KOMIOHEHTOB HECKOJIBKO, OJIUH U3
HUX BBIOMPAETCS B CIHCKE:

% mm L

#¥= LCreate Component b
Munalt 2
@ [Hnall & g Create fom Template

’% Create Group from Template ...

>, Eraze
¥? Undo Chrl+Z
% Copy Chrl+C

b .,: Cucrema MPB_1.K.aHane. F.anamti

B Properties .,: Easa kananos Kanani4
‘ .C Cucrema MPB_1 K.aHanei3kpanit]

Eciu Y KOMIIOHEHTa HMCIOTCA CBSI3U/BBI30OBBI KakK BHU3, TaK H BBCPX, JaHHBIN HHCTPYMCHT

-
IIPUHUMAET BUJ L , 1 TP HAXXaTUU CTPEIKH OTKPBIBACTCS IONOJHUTEIBHOE MEHIO, COAEpIKallee
koMan bl IlepeiiTu o cebliike BHU3 U IlepeiiTu 1o ccbliKe BBepX;

2 Pe3epBupoBaHue — CO3/1aTh PE3EPBHBIE Y3JIbI Ul BBIICIEHHOTO y3JIa!

» Her — He co3aaBath (3HaU€HNE 10 YMOIYAHHIO);

» JlyGsimpoBaHHBIN — CO3aTh OJUH PE3E€PBHBIN y3€I ISl BBIICIEHHOTO Y371a;
» TpoupoBaHHBIii — CO3/1aTh /1Ba PE3EPBHBIX Yy3JIa JUISl BBIIECICHHOIO y3I1a;

PenakTupoBaTh — OTKPBITH BBIJEIIEHHBIH O0BEKT CTPYKTYPHOIO JI€PEBA B COOTBETCTBYIOIIEM
peaaxkrope;
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RPenaKTnpOBaTL Aa0JOH — OTKPHITh INAOJOH, BbHI3BIBAEMBIH JaHHBIM KOMIIOHEHTOM, B
COOTBETCTBYIOILIEM PEIAKTOPE;

IlepenMeHOBATH — MEPEUTH K PEJAKTHPOBAHUIO UMEHH BBIICICHHOTO O00BEKTa CTPYKTYpHhI. s
1epexoaa K peJakTUPOBAHUIO UMEHHU BbIJICIIEHHOIO 00BbEKTa MOKHO TaKKe HaxkaTh Ha HeM JIK;

& CBoiicTBa — OTKPBITh OKHO CBOMCTB 00BHEKTA CTPYKTYPHOT'O JIEPEBa;

"? Coxpanutpb y3ea ajass MPB — skcnoptupoBaTh BbIZeaeHHBIN y3en (cnoii Texnosorus). I1o
3TOM KOMaHJIe Ha dKpaHe 0TOOpakaeTcsi TMaJIor BEIOOpa MecTa pacrioiokeHus (ailyioB y3ia (C TOMOLIbIO
kHonku Co3aaTh MAaNKy M KOMAaHJ KOHTEKCTHOTO MEHIO 3TOr0 JHaliora BO3MOXKHO YIIpaBJCHHE
¢baitnoBoii CTpyKTypoii);

“3arpy3uThb AaMIl y3J1a — BOCCTAHOBUTDH COACPKUMOE U KOH(PUTYPALIMIO KOMIIOHEHTOB y3/1a U3
ero (baitma BoccTaHOBJICHUA. DTOT (pailn He ciexyer myTaTh ¢ (aiaoM <ums_y3jaa>.dump, KOTOPHIi
CO3/1a€TCs IO YMOJIYAHHUIO MPHU IKCIOPTE Y3JIOB;

£3arpy3nTL B KOHTPOJLJIep — KOIIUPOBAHKE y3J1a B KOHTPOJLIED;

\)I/In(bopmalmﬂ 0 NMpoOeKTe — OTKPHITh OJHOMMEHHBIM Iuaior. JTa KOMaHJa MOXET OBITh
BBINOJHEHA TAK)KE M3 KOHTEKCTHOIO MCHIO HAaBUraTopa MPOEKTa M C MOMOINbBIO MaHEId WHCTPYMEHTOB
UcG,;

,‘gI/IMnopT u3 b/l u @ Jkcnopt B B/l — 511 KOMaH 1bl, TIpeIHa3HAYEHHbIE JIJIS1 B3aUMOICUCTBUS
C TEXHOJIOTUYECKON 0a301 TaHHBIX, TOCTYIIHBI IIPU BblAeNeHNH ciiosl TexHoaorus.

Co3paHue 06BEKTOB CTPYKTYpbI

Jns co3maHusi OOBEKTOB CTPYKTYpbl (KOMIOHEHTOB W TPYI KOMIIOHEHTOB) HCHOJB3YIOTCS
TUIIOBBIE KOMaHAbl MeHIO IIpoeKT, KOHTEKCTHOrO MEHIO U MTAHETTM MHCTPYMEHTOB HaBUTaTopa .

[Ipu co3manum kananma knacca CALL ¢ mnpeaycTaHOBICHHBIM CBOMCTBOM BBI3OB B
COOTBETCTBYIOIIEM CJ0€ IIabJOHOB co3JaeTcs 1Ia0JIOH, BBHI3bIBAEMBIM KaHaloM. B HaBurarope mMoryr
OBITH CO3/1aHBI cienytone kananbl knacca CALL ¢ mpenycTaHOBICHHBIM CBOWCTBOM BbI30B:

» DKpaH — KaHaJ ¢ BEI30BOM 1a0JI0OHA SKpaHa;

» IIporpamma — KaHai ¢ BBI30BOM IIa0JIOHA MTPOTPaMMEI;

» JIoKyMeHT — KaHaJl ¢ BBI30BOM I1a0JIOHA JIOKYMEHTA;

» CBa3b ¢ BJ1 — kaHaIT ¢ BBI30OBOM CBSI3H C 02301 JaHHBIX.

Mento IIpoeKT, KOHTEKCTHOE MEHIO M IaHENIb MHCTPYMEHTOB HAaBUIATOpPa COJEPIKAT KOMaHMbI
CO3/IaHUS TOJIBKO T€X 00BEKTOB, KOTOPbIE MOXKET COAEPKATh BbIACIEHHBIN CIO0W/Tpynna.

[Ipy penakTUpOBaHMU COXPAHEHHOTO MpPOEKTa (B TOM YHCIE IIOCIE BBIMOJIHEHUS KOMaHIbI
Coxpanuth/CoXpaHUTh KAaK) BHOBb CO3JJaHHBIC CTPYKTYPHBIC OOBEKTHI U OOBEKTHI, UX COJCpIKAIIINE,
BBIJICJIAIOTCS B HABUTaTOPE CUHUM HIPUDTOM:

Fraject Explorer

- X - 2 BB g EW&EE-EE |

E wdurdAe_durgyrsRT e

Eb Coferuelt 5
% WatnoHe_ceazei_c_CYHEL

I:E baza_kaHanoe %F Munat 1
= 525 Cucrema %,: Akpanit]
= md ATM_I %,: Arpani?

© KaHank
IEbi: Kananf10
By Monssoearend THM_2

g M T ouHME AT pUEraHME L

IT8 TewHonorua b

CucTera. BT _1.FaHane
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YaaneHne o6bekTa CTPYKTYpbl

Jlnst ynaneHusl BBIACIIEHHOTO OOBEKTa CTPYKTYphl (KOMIOHEHTa WM TPYIIBl KOMIIOHEHTOB)
HCIIOJIB3YETCS TUIIOBAsA KOMaH1a Y 1AJIMTh.

[Mpu ynanenun kaHanma (TPYNIbl KaHAIOB) W3 JIIOOOTO cjos, Kpome ciosi ba3a kaHaios,
JOCTYIHBI ABE KOMaHJIbl — YAaJuTh (yIanuth 6e3 ynanenus u3 cios ba3za kaHa/ioB) 1 YHHYTOKUTH
(ynanuth ¢ yaanenueM u3 ciost baza kanasos). Eciu cioit Baza kaHajioB CKpbIT, KOMaH/Ia yaJICHUS
KaHaJIa HEJJOCTYITHA — B 3TOM CJIy4ae KaHaJl MOXHO TOJIbKO YHUYTOXKHUTb.

NC aBroMartuuecku yAajisieT MPUBA3KU apryMEHTOB K KOMIIOHEHTY, CChUIKM Ha KOMIIOHEHT U
BBI30BBI KOMIIOHEHTA MPH YAAJIEHUU 3TOT0 KOMIIOHEHTA (B Cily4yae KaHajla — PU €ro YHUUYTOXKEHHH).

MepemelueHne 06LEKTOB CTPYKTYpbI

Omnepanust nepeMeneHns BKII0YaeT J1Ba JeHCTBUS — yaneHue o0beKTa U3 MecTa €ro HayajabHOIro
PacrosoKEeHUs U BCTABKY B YKa3aHHYIO Ipyniy (cioi).

YroObl NepeMecTUTh OOBEKT, HYKHO MEpEeTAlIUTh €ro MbIIIbI0 B HYKHYHO TIpynmy (cioi),
yaepxwuBas kinapuiry SHIFT.

Ecnu rpynma (cnoif), Ha KOTOPYHO yKa3blBaeT Kypcop B IpOLECCEe IEepeTACKUBAHUSA, MOMKET

COACPIKATDb nepeMemaeMLIﬁ O6’beKT, KypCop NpUHUMACT BULL , B IPOTUBHOM CJIy4ac — ®
KonupoBaHue 1 BcTaBKa 06beKTa CTPYKTYpblI

Konupoeanue oovekma cmpykmypul 6 oyghep oomena
UTOoOBI TOMECTUTH KOIHUIO BBIICTICHHOTO 00BEKTa CTPYKTYPHI B Oy(dep oOMeHa, Hy>KHO BBITIOJTHHTH

KOMaH[y R Komuposats (Ctrl+C).

Ecnu xonupyetcs cioi, B 0ydep oOMeHa moMenaeTcsi KOMus ero coAepKUMoro (Bcex JOYEPHUX
Ipyni ¥ KOMIIOHEHTOB).

Ooviunan ecmaska o0vekma cmpykmypuot u3 oygpepa oomena

[Ipy OOBIYHON BCTaBKE CO3MACTCS HOBBIM OOBEKT, KOTOPBIA SBISETCS KOMHEH OOBEeKTa,
nomemnieHHoro B Oydep oOmena. Omepanusi BCTaBKM He odyHIaeT Oydep oOMeHa, MOITOMY IMOCHe
OJTHOKPATHOTO KOITMPOBAHMSI 00EKTa BOZMOKHA €T0 MHOYKECTBEHHAs BCTABKA.

Jlist 0OBIYHOM BCTaBKM HY)KHO BBIIEIMTH TPYIIY (CJOM), B KOTOPOH MOXET ObITh CO3/1aH OOBEKT

TOTO K€ BHJIA, UTO U OOBEKT, MOMEIIEHHBI B Oydep oOMeHa, ¥ BBITOIHUTH KOMaHIY @ BcraButh
(Ctrl+V).

Konupoeanue u 6cmaska 06veKkma cmpykmypol ¢ HOMOULbIO MblULU

Jlns komupoBaHUS M BCTaBKU O0BEKTa HY)KHO MEPETANIUTE €r0 MBIIIBIO B HY)KHYIO TPpyIy (CiI0i)
¢ yaepxanuem knasumum CTRL. Ecnau rpynma (ciioif), Ha KOTOPYIO YKa3bIBaeT Kypcop B TIpoIecce

TIEpETACKMBAHMS, MOKET COJEPKATh KOMMPYEMBIH OOBEKT, Kypcop NMPMHUMAET BHJ -, B NPOTHBHOM

ciydae — \N} [Ipu BBITIOJIHEHUH TaHHOM onepanuu o0BEKT He nomeriaercs B 0ydep oomeHa.
Cneyuanvhasa ecmaska 00veKma cmpyKmypot
B HaBurarope mpoekta moJaepKUBaeTCs MepeTacKuBaHNE OOBEKTOB MBIIIBIO C OJHOBPEMEHHBIM
ynepxanueM kinasum CTRL u SHIFT. Ecnn 00bexkT, Ha KOTOpBIN yKaszbIBaeT Kypcop B Ipolecce

IIepeTaCKUBaHUs, JOIYCKAET 3aBEPIICHHUE ONEpallii, Kypcop IPUHUMAET BUJI 2], B IPOTUBHOM CIIy4ae —
O Sxeusanentom s1oit OTepaluy SIBJISIETCS] KOMUPOBaHUE U CIIEIHaIbHAsl BCTaBKa 00BEKTA MO0 KOMaH 1€

% BcraBuTh ¢ NIPUBA3KOH.

C nomol1pI0 JaHHOH OIepalvy BBITOJIHAIOTCA CIEYIOIINE JEHCTBUS:

» MpU MepeTacKMBaHWU KaHaya (TPYIIbl KaHAJIOB) B CJION (TpyIIy) — aBTONOCTPOEHHE KaHaia
(rpynmbl KaHaJOB) C HAaCTPOEHHBIM CBOMCTBOM CBSI3b (KaXKIbl KaHall, CO3AAHHBIA TakuM 00pa3oM,
CBs3aH C COOTBCTCTBYIOIIUM HMCXOJHBIM KaHAJIOM U UMECT TOT KC KJ'IaCC);

» IpU NEepeTacCKUBAaHWU MCTOYHHUKA/TMPUEMHHMKA (TPYHIbl HMCTOYHUKOB/TIPUEMHUKOB) B CIIOU
(rpymiy) — aBTONOCTpOEHHE KaHajla (TPYIIbl KaHAJOB) COOTBETCTBYIOLIETO Kjacca C HAaCTPOEHHBIM
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CBOMCTBOM CBfI3b (KaXIbI KaHal,
MCTOYHUKOM/TIPUEMHHUKOM );

» TIPU TIEPETACKUBAHMH I11a0JI0HA (TPYIIIBI Ia0JI0HOB) B CIIOH (TPYMIly) — aBTOIOCTPOCHHUE KaHaIa
(rpynmer kananoB) kimacca CALL (kaxnaelii KaHam, CO3JaHHBIM TakMM OOpa3oM, HACTPOCH Ha BHI3OB
COOTBETCTBYIOILIETO 1a0JI0OHA U UMEET TAaKOe K€ UM, UTO U IabJIOH);

» TIpPU TEPETACKUBAHWW HCTOYHUKA/TIPUEMHUKA WM IMa0JioHa HAa KOMIIOHEHT — HAcTpOWKa
KOMITOHEHTa Ha CBSI3b C MCTOYHUKOM/IIPUEMHUKOM HJIM HA BBI30B I1a0ioHa. B mocneanem ciiydae xaHai
kinacca CALL mpuHuMaeT nuMs mabioHa.

Aemomamuueckuil 6vl00p 6uda onepayuu 6CmasKu

[Ipu mepemernieHnn 00BEKTa CTPYKTYpbl 0OBIYHBIM MeTojoM drag-and-drop (0e3 ynepskuBaHus
CITY>K€OHBIX KJIABMIII) BUJ OIlepaIliy BCTABKW (OOBIUHAS WJIW CHEIHaIbHAs) BRIOUPACTCS aBTOMATHUYCCKU
(unenTuduIUpyeTcs mo hopmMe Kypcopa).

CO3/IaHHBII TakuM 00pa3oM, CBf3aH C COOTBETCTBYIOIIUM

PepakTopbl KaHanos

Jns xaxaoro kinacca kanana B VIC BcTpoeH pemaktop (HMKE MOKa3aH PedaKTop KaHaja Kiacca

w? Tu A
Mrda message K.oaupoEka ABC
C
F.orraeHT apui cormmentt
[ paHMuE Oépatorka CucTEMHBIE
Henonssosate Menonssoeate 0 cHOBHBIE
EM a0 AnepTupa u] Tun Dutput 3
Ba a0 M 0
PastiepHoCTE w
Br &0 Craas:. a Mepog, EduHHLa HSMEpEHKA
HI 40 M HO T N 1.25 1 2| [umrn -
HA 20 CrelweHue ] AETOROCEIKS
HMN 10 M acwratpoEaHue [] Enable
MicTepesic i] I acwT aGHpOBaHKE Ihdex
EEnTEEAD (R A CrigweHyie Muowurens P Orpagorars
b ax [ER]
200 2580 Ha cTapre u]
+ x =
( 100 0 ) 1.25 125
i i
ApRUBSUMA
JononHHTensHD

JIBa pazzaena SBIAIOTCS OOIIMMHU JJIsi BCEX PENaKTOPOB KAHAJIOB — BEPXHHI, COJepKAIIUNA KHOTKY
BBI30BA KOHTEKCTHOM CITPaBKH (KOHTEKCTHAs CIPABKa BBI3BIBACTCS TAKXKE MO HAKATHIO (PYHKIIMOHAIBHON
knaBumy F1) u monst 1y1s 3aAaHusi UMEHH, KOMMEHTapus U KOAUPOBKU KaHama, U pa3zen CucTeMHbIe,
coaepkamuil BKiaaku OcHoBHbIe, ApxuBauus U {0NOJHUTEIBHO.

Jpyrue pa3aensl pelakTOpoB COJEPKUT MHCTPYMEHTHI 3a/laHus aTpuOyTOB, CeU(DPUUHBIX IS
KaHAJIOB COOTBETCTBYIOIIUX KJIACCOB.

PenakTopsl kKaHAOB coepKaT Ty ke MaHelb HHCTPYMEHTOB AJisi paboThl ¢ Oydepom oOMeHa, 4To
U PENAKTOp y37a.

4. OTnapka npoekrta B UC

Hnst otnagku ipoekta C cHabxkeHa clenyomuMi MEXaHu3MaMu
» aBTOHOMHAS OTJIaJIKa TaOJIOHOB;
» 3amycK BblAeNeHHOro y3ia (cnos TexHosaorus) moja ymnpaBi€HHEM OJHOTO M3 OTJIaJ0YHBIX

MOHHUTOPOB  (mpodailiepoB) U3  HUHTETPUPOBAHHOU i3 Oraagka ¢

MIPOTOKOJIMPOBAHUEM PAOOTHI B TEKCTOBBIN (aiii;

Cpeabl 10 KOMaH/JI€
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» WCIOJIb30BaHHWE (YHKIHMHM IIMHOH — 3Ta (QyHKUMA oOecreurBaeT MOJIY4YeHHE B PEXHUME
pPEIaKTHPOBAHUS PEATbHBIX JTaHHBIX C Pa0OTAIOMIMX Y3J0B MpoekTa. (s ee MCIoNb30BaHUS HYIKHO

BBIIIOJIHUTH KOMaHIY % IInuon
Mpodannepsbl

Hns ortnanku y3na (cinosi Texnosiormsi) ero MoxHO 3amyctuth (B ToM umcie u3z WC) non
YIPaBIEHUEM OJTHOTO U3 CIAECAYIOUIUX OTJIAJOYHBIX MOHUTOPOB:

» npodaiiziepa ¢ moIepKKOi rpaduyeckux 3kpaHoB (rtc.exe);

» npodaiizepa 63 moaepKKU rpadruecKux sKpaHoB (rtmg32.exe).

[Tpu kondurypupoBannu MC MoxkHO yka3ats npodaiinep, KOTOpbIii JoKeH 3amyckaTbes u3 MC.

Jns mpodaiinepa 0e3 moaIepKKH TpadUKH MOXKHO 3a/1aTh PEXKUM OTOOpaKEHUS KaHAJIOB
pacripesielIeHHBIMU 110 BHYTPEHHUM cTaHAapTHRIM rpynmnaM (oosexktam) TRACE MODE.

[Tpodaiinepsl 3aMMCHIBaIOT MPOTOKOJ CBOEH paboThl B (aitn <ums (aiiiaa prj> <nopsiAKOBbIi
HOMep Yy3Ja>.txt, KOTOpbIii coxpaHsercs B manke y3na. CreneHb JeTajau3aldd OTIAJOYHOMN
nH(popMaIuu, BEIBOAUMON B (aiin, MOXKET ObITh 3a/1aHa.

Mpodrannep ¢ nopgaepKkomn rpadnyecKMx aKpaHoB

['padmyeckas obonouka sToro mpodaiiaepa COACPKUT MEHIO, MaHEIb UHCTPYMEHTOB U pabouee
110JIe, B KOTOPOM O0TOOpa)aroTcsi rpapuuecKkue SKpaHbl:

5i TRACE MODE 6 Realtime Debug Monitor - Not loaded [Z |[B1][X]

File ‘iew Actions Help
=

Menio @aiin ¥ NaHeldb HMHCTPYMEHTOB COJEPKAT KOMAHJIbl OTKPBITUS ( Bf, CTRL+0),

nepes3arpys3Kku u 3amycka ( A CTRL+R) y3na, a Takyke KOMaH/ly BbIX0Jla U3 IPOrPaMMBI.

Menro OnepanuM COJIEPKUT KOMaH/Abl aBTOPW3AIMM/OKOHYAHHUS CEaHCa, a TaKKe KOMaHIy
MOCBUIKH COOOIIEHUS B OTYET TPEBOT.

Mento Bua coepx uT cneayromnmue KOMaH/Ibl:

» Hoanpiii 3kpan (CTRL+F) — mepekitoueHne BHIa OTOOpakeHHs TpadHUuecKuil SKpaHOB (B
OKHE/TIOJTHOKPAHHBIH);

» KommnonenTnl (CTRL+0) — mo 3T0ii KOMaH/e Ha SKpaHe MOABISIETCS TUAIOT, B JIEBOW YaCTH
KOTOPOTO O0TOOpayKaroTCsl KaHaJbl y3I1a, a MpaBasi COACPKUT MHCTPYMEHTHI 33/1aHUsI aTpUOYTOB KaHaua,
BBIJICJIEHHOTO B JIEBOM YacTu:

Component Yiew Debug

= _profilers_0 | Kanan#i
SkpaH#l ;0 [000] R 123 ~
Brizoe#3 1 0 [a02] In 123
Recieve by Autossnd [003] C 1on+T
|sers [005] Frg 1
Fast [00&] O 1]
[007] P 0
[oos]w  + Z
Setting

Input Skate | [
D |0
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Jnst 3amanus BXOAHOTO 3HaUYeHHs KaHana (atpubyTta 0, IN) Hy)XHO BBeCTH TpeOyeMoe 3HAUCHHUE B
nosie crpasa oT kHonku INput u Haxkates JIK Ha 3TOi KHOTIKE.

Jns 3amaHusi 3HAYEHUS MPOU3BOJBHOTO aTpuOyTa HYXKHO BBIACIUTH aTpUOYT B CIHCKE, BBECTU
TpeOyemMoe 3Ha4YeHHE B MOJIE CIpaBa OT KHOIKH, Ha KOTOPYHO BBIBOJAMTCS KOPOTKOE MMSI BEIOPAHHOTO
atpubyTta, n Haxkath JIK Ha 3TO# KHOTIKE.

Jlyist BBIKITFOUEHUS KaHaJla HY>)KHO YCTaHOBHUTH (hjiar B moJjie cripaBa oT kHonku State u Haxars JIK
Ha 3TOU KHOIIKE.

Mpodrannep 6e3 nogaepxku rpacpmyecknx aKpaHoB

['padmyeckas obonouka 3Toro mpodaiiaepa cOACPKUT MEHIO, MaHEIb UHCTPYMEHTOB U pabouee
1oJie, B KOTOPOM OTOOpPaxaroTcs KaHAIIbI y31a:

File User Wiew Setting Panel Help

KaHan#l[ ++]...:0
Sxpan# 1] ++]...: 0 o

|

Menio @aiin ¥ MaHeldb HHCTPYMEHTOB COJEPXKAT KOMAHJIbI OTKPBITUS ( Dﬁ, CTRL+O),

nepe3arpysku ( (B , CTRL+R) u 3anmycka ( % ) y371a, a TaK)Ke KOMaH1y BBIX0JIa U3 TPOrPAMMBI.
Mento Iloab30BaTe/ib COAEPKUT KOMaH/bl aBTOPU3ALMU/OKOHUAHUSI CEaHCa, a TaKKe KOMaHIy
IHoab30BarTenn.

Menio Bug COACPIKUT (bnam yYHpaBJIC€HUA BUANMOCTBIO CTPOKHU CTATYyCa, [TAHCIIN NHCTPYMCHTOB U
pasaciICHUA OKHaA:

arr Untitled - ETMG 32

File User

Wiew Setting Panel Help

B4 ?

= _prafilers_0 ﬂ
FaHan#l[ ++]... : 123
Skpan#l] ++]...: 0 j

=8 rrofilers_0
KaHan#1[ ++]...: 123 :lﬂ
3

5. MporpammupoBaHue anroputmoB B TRACE MODE 6

Jlns mporpaMMHpOBaHUs aJrOPUTMOB (PYHKIIMOHMpPOBaHUS pa3pabaTtsiBaeMoro mnpoekrta ACY B
TRACE MODE 6 Bxmrouens! s36lku Texno ST, Texno SFC, Texno FBD, Texno LD u Texuno IL.
Jlanuble s3bIKH ABISIOTCS Moaupukanusamu s3eikoB ST (Structured Text), SFC (Sequential Function
Chart), FBD (Function Block Diagram), LD (Ladder Diagram) u IL (Instruction List) cranmapra
IEC61131-3.

[IporpaMMbI 1 HEKOTOPBIE UX KOMIIOHEHTHI (DYHKINH, maru u nepexoasl SFC u T.11.) MOTYT OBITh
pa3paboTaHbl Ha JIIOOOM U3 BCTPOEHHBIX S3BIKOB B COOTBETCTBYIOIIEM PENAKTOPE, MPHU 3TOM SI3BIKH IS
MPOrPaMMBbI U €€ KOMIIOHEHTOB BBIOMPAIOTCSI HE3aBUCUMO.

st co3gaHust U peIaKTUPOBAHUSI CBOMCTB apryMEHTOB, NMEPEMEHHBIX, PYHKIIUN U CTPYKTYPHBIX
TUIIOB MPOTPAaMMBI, a TakK)Ke JUIsi UCIOIB30BaHUs B MporpaMMe (QPyHKIMA W3 BHEIIHUX OHOIHOTEK B
MHTETPUPOBAHHYIO Cpey pa3pabOTKU MPOEKTa BCTPOECHBI CHelHallbHbIe TAOJNYHbIE PEJAKTOPHI.
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TRACE MODE 6 umeet Takxe cpeicTBa sl OTJIAAKU MPOrPAMM.
IIpuMepHBI1 BUA MHTETPUPOBAHHOW CpeAbl IIPU PENAKTUPOBAHUU IIPOrpaMM IIOKa3aH Ha

CJIELYIOIEM PUCYHKE:
=3

M Trace Mode & - [untitled.tprj*] Z

MpoekT MMporpamma  OKHa

‘PP EIx 80 £0HT0 1 & BEE S

rATOR NPOEKT 3 x | Mporpardtaa 1
- b =f
o X B E [ Mporparssa 1

K.oMAOHEHTEI NpOEKT A |

WF3kpaHe il ﬂ

= [f] Mporparme CrpykTypa npar
E [porpataraa 1

2 W atinoHe! gokyte...

{7 CueHapim aokyme. .

var_ooj

4ii BrewHue B @Fnuﬁa
i Kanane CnoseHHe
I:nnF'as.u.e.
LY [NepetdeHtan |Tun |.D.ECF|THLIHbI171 |LL 3anycTuTe Bein...
| var_ 000 INT 10 18 m
[ var_001 INT 20 16 = %
D var_00ZINT 0 8 Choxere YETEIPEN W %
z
| ApUDHETUYECKEME Gyt 4 g
[Mpocrorp | NokaneHee | [ nodSank g |Tnanka |<

OcHoBHbIM s13bIkOM IIporpammupoBanus TRACE MODE 6 ssnsercs Texno ST. Ilporpammsi,
pa3pabotannbie Ha s3bikax Texno LD, Texuno SFC u Texno FBD, nepen komnuisiueit TpaHCIHUPyOTCS
B Texno ST. IL-mporpammbl mepen KOMIWISAIKEH YaCTUYHO TpPaHCIUpPYIOTCs B ST, 4acTHYHO — B
acceMbuiep. OTcrozia cienyer, Hapumep, 4To KiroueBble ciaoBa TexHo ST sBIsIOTCS TaKOBBIMH M JJIS
BCEX JIPYI'HX S3bIKOB.

MoakntoyeHne nporpamMmmbl K NPOEKTY

JIJ'I?[ IMOAKIIIOYCHHA IIpOoTrpaMMbl K IIPOCKTY €€ HYXHO BHa4aJIC CKOMIIMJIMPOBATH, a 3aTCM
COXPAaHUTH MPOCKT. YUto0BI CKOMITWJIMPOBATH NPOTPpaMMy, HYKHO BBIITIOJIHUTH KOMaHy KOMHI/IJII/IPOBZITB

u3 meHto Ilporpamma, wnn Haxarts kiaapumy F7 unm Hakats JIK Ha ukoHKe S anemn UHCTPYMEHTOB
ornaguuka. Ilepen coxpaneHrneM MpoeKkTa Hy>KHO yOeAUThCS, YTO KOMIMIISALMS MTPOIILIa YCIENIHO (B OKHE
COOOIIIEHNI KOMIWIATOPA B 3TOM CIIy4ae BBIBOJIUTCS COOTBETCTBYIOIIEE COOOIIEHNE).

Otnagka mporpaMMsbl TakK€ BO3MOKHA TOJIBKO TIOCJIE €€ yCIEITHOW KOMITMISLUH.

BbIGop A3blka NporpaMmMmupoBaHus

S3bIK IpOrpaMMHUPOBAHUS MOKET OBITH HE3aBUCHMO 33/1aH /I OCHOBHOM MPOTpaMMBbI, (PYHKITHH-
osoka, pyukiuu u mara SFC. SI3bIk BeIOMpaeTcs B CAEAYIOIMIEM TUAJIOTE:
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& Bumbop Aznika E|

BridepiTe A3EIK pESNHEALMM NPOrpattk;

(%) Tewno ST
() TewrHo SFC
() Tesno FED
() Tesno LD
() Tesmo L

) (o |

OTOT Aualor aBTOMAaTHYECKH NOSIBISETCS HAa 3KpaHe npu Haxatuu JIK Ha MMeEHM BHOBB
CO3JIaHHOM MPOrpaMMbl WIIM €€ KOMIOHEHTA (AJ1s1 KOTOPOTo S3bIK MOKET OBITh 33/1aH HE3aBUCUMO) B OKHE
CTpyKTypbl mnporpammbl. Ilocne BbiOOpa s3plka mnporpaMma (KOMIIOHEHT) OTKpBIBaeTcs B
COOTBETCTBYIOLIEM PEIAKTOPE.

W3MeHUTh S3bIK MOXHO TOJIBKO IOCJE yAaJeHUs Tejaa ImporpaMMmbl (KommoHeHTa). s atoro

HYXXHO HaKaTb JIK Ha HMKOHKe HaHCHI/I HHCTPYMCHTOB B OKHC CTPYKTYPBI IIPOrpaMMBbI, IMOCJIC YCTrO
Juajior BI)I60pa A3bIKA aBTOMATHYCCKU MMOABJISACTCA HA SKpPaHC.

Co3paHue aneMeHTOB nporpamMmm Cc noMoulbiro TabNMYHbIX peaakTopoB

TabnuuHble PEeJaKTOPBl UCHOIB3YIOTCS UL CO3IAHUS CIEAYIOIMX KOMIOHEHTOB U JJIEMEHTOB
[IpOrpaMM:

» apTyMEHTHI,

» JIOKQJIbHBIE TIEPEMEHHBIE;

» r1100aJIbHbBIC IEPEMEHHBIE;

» GYHKIMH-0JI0KH (OANPOrpaMMBbl) U PYHKIUH;

» CTPYKTYpPHBIE THIIBI.

Kpowme Toro, ¢ moMoI1ipto TabIMUYHBIX PETaKTOPOB KOH(MUTYPUPYIOTCS oOpalieHus: K QyHKIMSIM U3
BHEIIHUX OMOIHOTEK.

[lepeuniciieHHbIE KOMITOHEHTHI M DJIEMEHTHI, Hapsay ¢ auctuaramMu ST u IL n nuarpammamu LD,
SFC u FBD, 00pa3yroT BeTBH JiepeBa B OKHE CTPYKTYPbI IPOIPaMMBI.

Jlis BXOZa B COOTBETCTBYIOMIMK TaOJMUYHBIA PEIAKTOP HY)KHO B OKHE CTPYKTYpBI IPOTPaMMbI
HaxaTh JIK Ha m11000M U3 epeynciIeHHbIX BhIIIE 3JIEMEHTOB.

Ocobennocmu peoakmuposanus

Jns co3naHus/yaanieHuss CTPOK M TOUMCKAa B TaONMMYHBIX PEJAKTOPaxX HCIOJIb3YETCsl TUIOBas
MaHeJIb UHCTPYMEHTOB.

Jlis mepexoa K peJaKTUPOBaHMIO OTAETBHOM sSUeHKM TaOMUIbl HY>KHO JBaxbl Haxath JIK Ha
TOl suyeiike. PenaktupoBaHue sS4YEMKHM NPOM3BOAMUTCS JHOO IMyTEM HEMOCPEICTBEHHOIO BBOJA C
KJIaBUATYyPBl, TUOO0 MyTeM BbIOOPA HYKHOT'O 3HAUEHUS U3 CITUCKA.

[Tpu 3ananuy yncna B Ka4eCTBE pa3AeuTeNs Leaon U ApoOHOM YaCTH UCIIONIb3YETCsl TOUKA.

Ecnu B siueiiky ctonbua [| MaccuB BBECTH YMCIIO, paBHOE KOJUYECTBY 3JIEMEHTOB MacCHBa, TO B
ITOM sUeiike 0TOOpa3UTCs AMana3oH WHJIEKCOB 3JieMeHTOB (HauuHas ¢ 0). Hampumep, ans nBymepHOTO
MaccuBa pu BBojie 9, 8 orobpasurcs 0 .. 8,0 .. 7.

HekoTtoprie »3ieMeHTHl (HampuMmep, IEpEeMEHHbIE), 3aJaHHble B TaOJIMYHBIX pPENaKTOpPax,
aBTOMAaTHYEeCKH JO00aBJIAIOTCA B JIMCTUHTH TEKCTOBBIX HPOrpaMM B BHJE COOTBETCTBYIOIIHUX
KOHCTPYKIMH SI3bIKa. OTH KOHCTPYKIIMM BBIACTSIOTCS CEPHIM I[BETOM; OHH HEIOCTYITHBI IS
HEMOCPEJCTBEHHOTO PEJAaKTUPOBAHMS C TIOMOIIBIO KIIaBUATYPHI:
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O of By B 4 v| % & |
PROGRAM

VAR ‘.ULR_DDD : IHNT := 2: EHD_?ER

VAR VFLR_DD 1 : IHT := 3: EHD_?ER

VAR VAR 002 : THT: EHD VAR
VAR = : 3ITRUCT 000; EHD WAR

WAR 002 = f£ff (VAR 000, VAR 001):

IF VAR 002 > 10 THEH
VAR 002 = 10;
ELSE
VAR_00Z = 1;
EHD IF;

VLR 00z = s.f_struct (VAR 000, VAR 001}

EHD PROGRAM
JoctynHble TUNBI AaHHBIX (cTonOen Tun AaHHbIX) 1715 IPOrpaMM Ha BCEX S3bIKAaX OJMHAKOBBI.
HavaneHoe 3naueHue (ctonden HayanbHoe 3HaYeHHMe) MOXKET OBITH 33JaHO B JIF000H U3 (hopm,
onpexaeneHubix 1 Texno ST.

Tabauunslii pedaKmop ap2Zymenmos npPozpammHo20 KOMROHEeHma

Bun taGnmuuHoro pemakropa apryMEHTOB MPOTPAMMHOIO KOMIOHEHTa ((PYHKIMH WId (PpyHKIHUU-
0JI0Ka) IMOKa3aH Ha CIICIYIOIIEM PUCYHKE.

Si=]
X O SRR A va#a

WA Tun Tun ganHers  Maccus Hay. sHaveHue FardraeHT]
N ARG_000 glgexon [REINT ffo.s ¥ i array
N aRG_001 dhexon/sexon REINT V 256

= N ARG_002

4

»

|
B stom penmaktope 3amaercss MMs apryMeHTa, €ro Tl (BXOA, BBIXOA WJIM BXOA/BBIXOM), THI
JaHHBIX, Ha4YaJbHOE 3HAYeHHE M KoMMeHTapuii. Eciau B mone MaccuB CTpOKH apryMeHTa 3a1aTh YHCIIO,
apryMeHT UHTEPIPETUPYETCS KaK MacCHB.
Tabauunwlii pedaxmop nepemeHnbvIX
Bun tabnuyHoro peakropa nepeMeHHbIX MOKa3aH Ha CIEAYIOLEM PUCYHKE.
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FEIX]
- X [ O of B R Bh[a v #h dh

limA THn B aHHelx | MaccHE  HadaneHoe 3HadeHWe | K oMMEHTapH
N var_00oREINT B8]0 . 34 V23 } array
N vaRr_0o01[ageooL V¥ TRUE

N vAR_002

Y] UINT
B uInT

AEDINT

3

2 ab]STRING w B

—_— —
B stOoM pemakTope 3amaercs HMMs NEPEMEHHOW, €€ THUIl JAaHHBIX, HA4YaJbHOE 3HAYCHUE U

koMMeHTapuid. Ecniu B mone MaccuB CTpOKM IEpEeMEHHOM 3a/1aTh YHCII0, IEPEMEHHAs HHTEPIPETHPYETCS
KaK MacCHB.
Taobauunwii pedaxkmop ynkyuil u ynkyuii-o610K06

By tabnmaroro ieaaKToia iiHKunﬁ " iiHKuHﬁ-6n0KOB MOKa3aH Ha CJIG)IﬁIOHIeM iI/ICYHKe.

- X o of B v| b b
lma THN A aHHBIX Macche KomMeHTapHA

| FUNCTION_001 } function-block
| FuNCTION 002 | 5 (- } function

ne| DATE _ANIY

B arom penaxTope 3agaerca uMs GyHKUUU (PyHKIMHU-010Ka) 1 KOMMEHTapHil.

Ecnu yka3an Tun BO3BpalaeMoro 3HadeHus, onpeaesnsercs QyHKIMs, €ClId TUIl BO3BPAIaeMOro
3HAYCHMsI HE YKa3aH, onpeaesieTcs: GyHKIus-0JIoK.

Ecnmu B monme MaccuB cTpokM (DyHKIMHM 334aTh 4MCIO, (YHKIMS BO3Bpamaer maccuB. s
¢byHkuu-010kKa noie MaccuB HEOCTYITHO.

Tabauunwlii pe0aKmop cmpyKmypHslX munoe

B aTrom pepakTope 3aaercsa uMsi CO31aBa€MOI0 CTPYKTYPHOT'O TUIIa U KOMMEHTapHUH.
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- X | 0SSR R & | dh dh

A K oMMeHTapHA

= STRUCT 000  Jf struct 1

bonee moxpoOHOE omucaHWe aIrOPUTMOB IIPOrPAMMHUPOBAHUS, a TAKKE OIMCAHUE S3BIKOB
IpOrpaMMHPOBAaHUS MOXKHO Haiith B copaBouHoi cucreme [TRACE MODE B pasnene
IIporpamMmMupoBaHue aJJrOpuTMOB.

6. PaspaboTka rpacuyeckoro nHrepdenca
PepakTop npeactaBneHMA AaHHbIX

I'padmueckoe mpepcraBieHUE XOJa BBHINIOJHEHHS TEXIpoIlecca, a TaKkKe YIPaBJICHUC
TEXMPOIIECCOM C MOMOIIBI0 TPapUUECKUX CPEACTB SIBISIFOTCS OJHMMHU W3 TJABHBIX 3a/1ay, peliaeMbIX
TPEMC MOVl 6. Jlns paspaGoTku uHTepdeiica omepaTopa B HHTEIPUPOBAHHYIO CPEIy BCTPOCH
penakrTop npeacrapiaeHus ganubix (PII):

B F:/Trace Mode 6/My_first_project.prj - MHTerpMpoBaHHas cpeaa pa... EJ@IEI

Faiin Oposkr Mpaeka Cepeuc Bun Owno Cnpaeka

BB-H O AL F &l FBEBX YA D -Z-
oA/ eyda O nElWUEsB8 041,098 X

[ Ava vs ¥IE[E]=Z= BI U A-iZ-5-=-=-
| HaguraTop npoexra ol | [[F] Jxparttl | [ Irpanti2 + i
WX o BB B> =
@ Pecypeer 2| B 5 PN IAN
1@ Wasnors npor n— . I R

e WasnoHer_akp: v
< >

Wl afinaHeL = kpaHos Jkpant s

I CEoHcTES ofbekTa

S 204200607 200632 20.05:47 x
e % & & @<

= = K puebie MeTouHME

Froperty Walle -~

0 pueHTauua Harizoktal

Lger doHa ]

Bazoeeilt wpudt M5 Shell Dlg,8

M acur afiupyerei False w ¢ 5 st

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

Hurepdeiic onepatopa paspabaTsiBaeTcs B BUIe HaOoOpa rpadpuuecKux IKPaHOB, SBISIONUXCS
KOMITOHCHTaMHU IIPOCKTA.

C uenbro B3aUMOJICUCTBUS C IPYTUMHU KOMIIOHEHTAMH MPOEKTa AJis Tpadudeckoro sKpaHa MOTYT
OBbITh 3aJ]aHbl APTYMEHTHI.

CoBOKyNHOCTh TpaUuecKux IKpaHOB y3ia oOpasyer ero rpaduyeckyo 6a3y. COBOKYMHOCTb
rpadguueckux 06a3 Bcex y3noB paspabateiBaecmoro mpoekta ACYTII oOpasyer rpaduueckyro 4yacrthb
MPOEKTA.

['padpuaeckuiit sKkpaH MOXKET COAEPKATh OJWH WU HECKOIBKO rpadUyeCKHX CJI0eB, KaXKIbIA W3
KOTOPBIX, B CBOIO OUYepEIb, MOXKET COJIEPKATh OJIMH WJIH HECKOJBKO MOJCII0€EB.
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B rpaduueckux crnosx pasmemiarorcs rpagudeckue daeMeHTbl (I'). I'padmueckue snemMeHTHI
UMEIOT Ha0OphI HACTPAUBAEMBIX ATPUOYTOB, TUHAMHUYECKUX CBOWCTB U (PYHKUMIiI ynpaBjieHus. DTU
napaMeTpsl ONPENENSIOT BUJ TPaQUUECKUX AJIEMEHTOB M BBINIOJIHIEMbIC MU (DYHKIIUU OTOOPAXKCHUS U
yIpaBieHus: pu paboTe B pealbHOM BpeMeHH. PemakTop mpeacTaBiIeHusl JaHHBIX COJEPKHUT OOJbIIOe
KOJIMYECTBO BCTPOCHHBIX TI'paUUYECKUX DIIEMEHTOB, IMO3BOJISIONIMX H300pa3UTh MPAKTUYECKH OO0
TEXIIPOLECC, BLIBCCTH Ha I[HCHJIGP'I BCHO HCO6XOI[I/IMyIO I/IH(bOpMaI_[I/IIO O X0J€ €TI0 BBIIIOJIHCHHUA, a TAKXKC
YIPABIATH TEXIPOIIECCOM.

Pexumbi paboTbi Pl

PenakTop npenctaBieHus JaHHBIX MOXKET HAXOJAUTHCS B OJHOM U3 CIEIYIOMINX PEKUMOB:

» pPEeXHM Ppa3MellleHHsl TIpEJAHA3HAYCH [UIA 3alOoJHEHUS TpapUyuecKuX CJIOEB OSKPaHOB
rpaduyeckuMu 3neMeHTamu. i nepexona B 3TOT PEKUM HY>KHO Ha)xaTh OAHY M3 KHOMOK BbIOOpa ['D
Ha [TaHEeIu UHCTPYMEHTOB I'padguyeckue 3j1eMeHTHI;

» PEKUM PpeJaKTHPOBAHUSI TMpEIHA3HAUYEH JUIsl BHECEHUS H3MEHEHUN B CO3/IaHHbBIE paHee
rpaduyeckue dKpaHbl (HampuMmep, U yaalleHus/1o0aBaeHus TpaduIecKiX IEMEHTOB WIH U3MCHEHHUS

ux cBoicTB). [y mepexosa B 3TOT PEKUM HaJI0 HaKaTh KHOIIKY R IJIABHOW IaHEJIM UHCTPYMEHTOB;
» PEXKHUM IMYJIALUH UCIOIB3YETCS ISl MPOBEPKH pabOTHI TpagUUECKUX IJIEMEHTOB B PEATbHOM

»
&
BpCMCHHU. I[J'IH nepexoga B PEKHUM OMYJIINHUU HAAO0 HAXATb KHOIKY INaHCJIN HWHCTPYMCHTOB

»
&
Fpaqmqecmle 3JEMEHTDI; JJIs1 BbIXOJa U3 PEKHUMaA HaJl0 HaXXaTb KHOIIKY IIOBTOPHO.

Kpome toro, B PIIJ] mpemycMoTpeHO 1Ba pexkuMa OTOOpa)keHUs IpadUyecKUX JKPaHOB —
OOBIYHBIH (B OKHE) ¥ MOJHOIKpaHHBIHN. [ mepexiitoueHns pexxuma 0ToOOpaXeHHS UCIIOIb3YETCsl KHOTIKA

i0

MaHenau MHCTpyMeHTOB I'paduyeckue 3j1eMeHTHI.
B pexumax paszMenieHuss U pedakTUPOBaHUs TEKyIIME KOOPIMHAThl Kypcopa OTOOpakaroTcsl B
CTpOKe cTaryca (BHHM3Y cripaBa). Tam ke oroOpaxkaercs coctosinue ¢uara Pacnosiarates no cerke.

FmaBHoOe MeHIo U naHenun nHctpymeHTtoB Pl
Ilanens uncmpymenmos I pagpuueckue 3nemenmaot’
o2 Rl a0 nuEaneEzBIL1L.04

C nomo1ipi0 HHCTPYMEHTOB 3TOU MaHeNn BBIOMparoTCs rpaduyuecke 3JeMeHThI Ul pa3MelleHus
uX B rpaduueckux ciosix skpaHoB. [Ipu Beioope I'D penakrop nepexoanut B peKUM pa3MeIleHusl.

N

C MOMOIIBI0 KHOIKHU

3
e
KHOIIKHU — B PCIKUM SMYJIALUU.

n
Knomka :D‘npenHa:;Haqua JUTSL TIEPEKITFOYCHUS PeKUMa OTOOpakeHUs TpadUIecKUuX SKPaHOB
(OOBIYHBIN/TIOTHOAKPAHHBII).
Menrw u nanenv uncmpymenmos ’llpaska’

e o By ¥ [100% | @ G
MeHIO W DaHEIb HHCTPYMCHTOB HpaBKa CoACpKaT piad THUIIOBBIX HWHCTPYMCHTOB JUIA

pemaKTHpOBaHUS TpadUIeCKUX 3KpaHOB. J[aHHBIE WHCTPYMEHTHI JOCTYITHBI TaKXe W3 KOHTEKCTHOTO
meHo ['D.
S

JaHHOM MaHEeId MOXKHO HepeﬁTH B PCKHUM PCAAKTUPOBAHUA, C IOMOIIBIO

B crimcke |19 ¥ |(MacmiTa6), a Tak ke IpH IOMOIIM KHOIOK
IIpaBka BeIOMpaeTcs MacITad OTOOPaKEHHUS.
Menrw ’Cepeuc’ u nanenv uncmpymenmos ’Tononocusa sxkpana’

S5 YE R B MM = = 0 HEE £ gt
JlaHHBIC TIaHEIh MHCTPYMEHTOB M MEHIO COJEpPKAT KOMAHABl I TO3MIHMOHUPOBAHUS H

TUPAXUPOBAHHUS BBIJICIIEHHOTO TPapUUECKOro JIEMEHTA.
Menro CepBHC COAEPKUAT JONOJHUTENRHO KoMaHay [lapamerpsl 3kpana.

~ Y IIaHeIu WHCTPYMEHTOB
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Ilanenv uncmpymenmos ’llapamempot mexcma’

| il v[s v[S] BIfU A-

B pexume penakTMpOBaHMs C IOMOIIBIO THUIIOBBIX MHCTPYMEHTOB JAaHHOW IAHENIM 3a4ar0TCA
napaMeTpsl TEKCTa B BbIJICIIEHHOM I'padMuecKoM 3JeMeHTe (BblaeneHHOoM rpynne ['3). /lanHble KOMaH bl
INPUMEHUMBI TOJIBKO K TaKOMY TEKCTY, KOTOPBIH MOXET OBITh BBEIEH/OTPEIAKTHPOBAH C ITOMOIIBIO
KJIABUATYPBI.

Bun I'D mpu ero pa3menieHnn B rpa)udeckoM CIIO€ 3aBHCUT OT MapaMETPOB, YCTAHOBIICHHBIX C
IIOMOUIBI0 HUHCTPYMEHTOB 3TON IIaHEIIN.

B pexume penakTupoBaHHS C MOMOIIBIO MHCTPYMEHTOB AITOW IMAHEIH 3aJal0TCs MapaMeTphl
JTUHUAN (JTMHUHM KOHTYpPa) BBIIECIEHHOTO TpaaecKoro 3jeMeHTa (BbIACIICHHON Tpymiibl [D):

-
- — BBIGOp uBeTa JIMHHUH. IIo »toit KOMaHAC Ha 3KpaH BBIBOJUTCA CTAHAAPTHBIM AHUAJIOT

BbIOOpA 11BETA;

-

— BBI60p TOJIIHMHBbI TUHUH.

~"  — BpIOOp cTuas JuHEH. [To 5Toif KOMaHIe OTKpHIBAETCS CIMCOK CTHIIEH, COJIep Kalluii B
TOM 4uciie onmuio be3 aunun
I

-
| E—

— BBIOOp Kpast IMHUHU (IJIOCKHUI, KBAPATHDII, KPYIJIbIii).

Bux I'D npu ero pasmenieHur B TpadMuecKOM CIIOE 3aBUCHT OT MApaMeTPOB, YCTAHOBICHHBIX C
IIOMOILBI0 HUHCTPYMEHTOB 3TOM MaHEIH.

IManens uncmpymenmos ’llapamempot 3a1uexu’

LA oy o
B pexunMe peaakTUpOBaHHS C TOMOIIBI0 HHCTPYMEHTOB JTOW MAHEIH 3aJar0TCs IapaMeTphbl
3aJIMBKH BBIJIEJIEHHOTO IpaMuecKOro 31eMenTa (BbIIeIeHHON rpyibl ['9):

= — BbIOOp mBeTa 3aJMBKH. [lo 3TOi KOMaHIIe Ha KpaH BBIBOJUTCS CTaHMAAPTHBIN IUATIOT
BBIOOpA LIBETA;

el

— BBIOOp CTHJIS 3aTUBKH.
Bun I'D npu ero pazMeniennu B rpadu4eckoM CJI0€ 3aBUCHT OT MapaMeTpOB, YCTAHOBIEHHBIX C
MTOMOIIBI0 HHCTPYMEHTOB TOW TTAHEIIH.
Ilanens uncmpymenmos ’Pecypcuvie ouonuomexku’

X oo By

WHCcTpyMEHTBI TaHHOW MaHeNIu MpelHa3HayeHbl 171 onepaluil ¢ OnbInoTeKaMu CTPOK, pUCYHKOB
U JIPYTHX PECYPCOB, KOTOpPBIE MOT'YT OBbITh HCIOJIb30BaHbI IPU Pa3paboTKe rpaduuecKux SKPaHOB.

Menro ’Buo’

KomaHapl 3TOro MEHIO YHpPAaBISIOT BHJIMMOCTBIO TaOJIMYHOTO pelakTopa apryMEHTOB HKpaHa,
okHa CJyoM 1 TabyuLbI rpa@UUECKUX SJIEMEHTOB, a TaKXe rnaHesne nHcTpyMeHToB Tomosorust 3kpana u
ITapamerpsl TekcTa.

3apaHue napameTtpos PN

Okno Hactpoiiku, Bb3biBaeMoe 13 MeHio @aiin, B pazaene PIIJL conmepxut auanor 3agaHus
napamerpos PII/I.
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X

B Hactpoikm
WC

PenakTop aprymeHToe

MogcEeIMBATE NP HABEAEHHM Muiw || DTRpEIBATE CEOMCTES SETOMATHIECKM

Pacnonarate no cetke [] Norasare cetky
B as0BbIA pegakTop

Fr.a

O cHOEHEIE CEONCTES

4

War cetku |8

UEeT ceTku
Ll BeT KOHTYPa BRWENEHWA

MEnoneE0EaTE YoTApEELME BUHKLMM

PenakTop SOL

PenakTop nporpardrd

[ Cnpagka ] [ [oToBo \ [ OTrEHa ] MpArEHKTE [SHaqEHMq no gMDJ'ILIaHHID]

OTOT AMAJIOT COJEPHKUT CIETYIOUE HHCTPYMEHTHI:

» IMoacBeuuBaTh NMPH HABEAEHHWH MBIIIM — €CIH JTOT (ar yCTaHOBIICH, NPU HaBEeICHUH
Kypcopa MbIiM Ha I'D ero BepuinHbl (Y370Bble TOYKHM) BBIICNIAIOTCS KpacHbIM IBeToM. He criemyer
myTaTh 3Ty QyHKUHUIO ¢ pyHKIuMel Beiaenenus [0 (.

» OTkpbIBaTH CBOMCTBA aBTOMAaTHM4eCcKH — OT 3Toro (mara 3aBucut pexxum PIIJI mocne
pa3MenieHus rpaguueckoro 3JeMeHTa Ha SKpaHe;

» Pacnosiarate mo cerke — eciau 3TOT ¢uiar yCTaHOBIJIEH, NMPH pa3MEIIEHUH, MEPEMEIIEHUN U
MacIITaOUPOBaHUU BEPIIMHBI MPSIMOYTOJIbHHUKA, OTpaHUuKBaolero I'D, pacrnonaratorcs B y3/1aX CETKH.
IIpu pazMenieHnH B y31aX CETKU PACIIONIAraloOTCs TAKXKeE y3J10Bble TOUKU [ 0.

» IlokazaTh ceTKy — eciu 3TOT (pyiar yCTaHOBJIEH, CETKAa 0TOOpaXkaeTcst Ha rpaUyecKuX dKpaHax;

» Illar cerku — 3aganue mrara ceTku B mukcensx (1-100);

» IIBeT ceTkH — BBIOOp 1IBETA CETKHU;

» IlBeT KOHTYpa BblJejeHMs] — BBIOOp IIBETa MPSIMOYTOJIbHHMKA, OrpaHHuMBarouiero I'D mpu
BBIJICTICHUM.

» Ucnonb3oBath ycrapeBmne (pyHKIMH — MIPU YCTaHOBKE 3TOro ¢uiara JOCTYIHBI HEKOTOpHIE
oy peprymmx Bepeuit TPEUC MOV,

3apgaHve napameTpoB rpacmyecKkoro aKpaHa

[TapameTpsl penakTHpyeMoro rpauueckoro sKpaHa 3a/laloTcsl B AUAI0re, KOTOPBIA OTKPbIBAETCS
Ipu BbINoJHeHNH KoMaH bl IlapameTpsl 3kpana MeH0 CepBHC!
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B Mapamerpel akpaHa X]
Paztep skpana | <[lo yrondadum: | W Tun eoHa
(WiprHa 1024 <10 YrAonyaHMKD> w
Bricora =t

[] Macwratuposare Tak#e cogep#MMoe 3akpaHa
Koo goctyna (0 -

[opA4an knaeuwa | Her  »
[MonoseHre MoTouHMKa cBeTa (%] = |25 = T2 [

[] Bennuiearowee okno [ MokassiBars BCAALIE. OKHO MpM Sanycke

Hau. mosuuma ecnaeie. okHa & (200 %) % 200 =

[ Ok l [ CTraeHa

OTOT IUAOr COACPKUT CIAEAYIOLUINE UHCTPYMEHTBI:

» Pa3mep 3kpaHa — 3ajzaHue pa3Mepa SKpaHa B HHUKcelsiX. Pasmep MoXHO BbIOpaTh U3
HECKOJIBKMX CTAHJAPTHBIX WX 334aTh CBOM ¢ nomoiubto onuuu IlpousBobHbii u noser Iupuna u
Bricora.

» Tun ¢ona — BeiGop Tuna Gona. CopepKuT Cleayrore BapuaHThl:

» <Ilo yMo.14aHNI0> — OH 3KpaHa 110 YMOJIYAHUIO;

» IIBeT — npu BeIOOpE 3TOM OMUMM AJI dKpaHa MOXKHO 334aTh IBET (poHA — JUIs 3TOrO0 HY’KHO
Ha)KaTh KHOIIKY 10/l CIIMCKOM M BBIOpaTh I[BET B CTAHJIAPTHOM JMAJIOre;

» H3o00pakenue — mpu BHIOOpE ATOM OMIMU B KadecTBe (POHA 3KpaHA MOXKHO MCIOJIB30BATh
PHUCYHOK;

» MacmTadupoBaTh TakK:Ke COJep:KHMoOe 3KpaHa — ¢uar, NIpd YCTAaHOBKE KOTOPOTO
pa3MelleHHbIe Ha 3kpaHe ['D MacTabupyroTcs IpONOPILHMOHATIEHO H3MEHEHHIO Pa3MepPOB IKPaHa;

» Koa mocryma — xox nmoctymna k skpany (0-255). [IpaBa Ha mocTyn K 3KpaHam 3a7aloTCs JUIst
nosp3oBatenst B Buae Macku B paszaene Joctynm / Dkpanbl kanana Iloab3oBarens. [Ipu koppensiun
MacK{ ¢ KOJIOM JIocTyna (pe3ysibTaT MOOUTOBOIO JIOTHYECKOTO YMHOKEHHUS OTIMYEH OT HYJIA) AOCTYI K
9KpaHy paspelleH, B IPOTUBHOM Cllydae — 3alpelicH;

» lopsiuas kJaBuIIAa — MEHIO BBIOOpa (YHKIHMOHANBHOW ropstued xmaumm (F2 — F12). [pu
3aIlycKe MPOEKTa B pealbHOM BPEMEHHU HaXkKaTue 3aJaHHOM KJIaBUIIM OyJIeT COIMPOBOXKAATHCS NEPEX010M
Ha JJaHHBIN JKpaH;

» ITosoxkenne ucrounuka ceera (%) — IMOJIOKEHHE MCTOYHMKA CBETA OTHOCHTEIBHO 3KpaHa
(yron c ocamu X u Y B npouenTax). 3HaueHue (50, 50) cOOTBETCTBYET pacloioKEHUIO HCTOYHUKA CBETa
Ha HOpMAaJIU K DKpaHy;

» BenuibiBalolee 0KHO — IIOKa3bIBATh OKPAH B CIMCKE BCIUIBIBAIOIIMX 3KpaHoB MPB;

» Iloka3pIBaTh BCILIBIB. OKHO NPH 3alyCKe — ITI0Ka3bIBaTh DKpaH IIpH 3arpyske y3na B MPB;

» Hau. no3unus BemiibiB. OKHA , X 1 Y — IOJIOKEHUE BCIUIBIBAIOIIETO 3KpaHa Mo ocsiM X U Y
npu 3arpyske y3na B MPB. JlanHast onuys He BIUSET HAa 0OTOOpaXeHHe OOBIYHOTO SKpaHa.

YacTe mapaMeTpoB AJisl CO3/1aBa€MbIX TpapuuecKUX IKPAaHOB MOKHO 3aJ1aTh B PEAAKTOPE IPYIIIbI
11a0JIOHOB YKPAHOB.

3apgaHne apryMeHToB rpacpmyeckoro aKpaHa

Jlnst rpadudeckoro 3KpaHa MOTYT OBITh 3aJJaHbl APTYMEHTHI C IENbI0 B3aUMOICUCTBUS C APYTHMH
KOMITOHEHTaMU TpoeKTa. UTOOBl OTKPHITh TAOMUYHBINA pEJaKTOp apryMEHTOB JKpaHa, HY>KHO BBIOPATh
ONIII0O APIrYMEHTBI JKpaHa B MeHI0 Bua.



tf.chm::/Argumentw_ekrana.htm

141

Onepauuu ¢ rpadpmyecKkMmMm anemMeHTaMmm

Pazmewenue I'3

Berpoennble rpaduueckue sneMeHThl pa3OuThl Ha rpymmbl. Kaxnoi rpymnme cooTBETCTBYET
KHOTIKA Ha naHenau uHCTpyMeHTOB ['padgmuueckue 3s1eMeHThI. Ha KHOMKY BBIBOJUTCS MKOHKA OJTHOTO U3
AJIEMEHTOB JIaHHOM TPYIIIIHI.

Uto06s1 BEIOpaTh ['D 11 pa3mMenieHus, Hy>KHO BBITOJHUTE CIICIYIOIINE ACHCTBUS:

» Haxate JIK Ha kHomke maHenun wuHCTpymMeHTOB I'paduueckme 3iemeHThl. [Ipu 3TOM
BBEIOMPAETCSI TOT DJIEMEHT, Ybsi MKOHKA BBIBEJCHA HA KHOMKY (DJIEMEHT, 33J[aHHBIA 10 YMOIYAHHIO IS
COOTBETCTBYIOILIEH TPYIIIbI, UK 3JIEMEHT, BHIOpAHHBIN paHee);

» aBakael HaXKaTh JIK Ha kHOTKE M 3aTeM Haxath JIK Ha ukoHke TpeOyemoro ['D B mosBUBIIEMCS
MEHIO (MEHIO He OTKPBIBAETCS, €CIIU TPYIIIa COAEPKUT TOJIBKO OJIUH TpaduUeCcKHil 3JIEMEHT).

[Tocne BBIOOpaA FJIEMEHTa €ro MKOHKA BBIBOJIMTCS Ha KHOMKY rpymnmnbl. Hampumep, Ha pUCYHKe
MOKa3aHo MeHIo rpynibl [IpsiMoyroJibHUKM:

y /Yo r@lNE =B 04104

U=

[Tocne BeIOOpa 371eMEHTa €r0 MKOHKA BHIBOJIUTCS HA KHOIIKY TPYIIIIBL:

y /e dEO ElNEzE 051,048

[Tpu BeIOOpE rpaduueckoro 3MeMeHTa PEAaKTOp MPEICTaBICHUS JAHHBIX MEPEXOAUT B PEKUM

pasMelleH s, IPU 3TOM Kypcop Ha rpaduyeckoM 3KpaHe npuodpeTaeT BUuj -+

Manee B oxkHe Caom HeoOxonumo Haxkatuem JIK ykasaTh ciol, B KOTOpPOM JOJDKEH OBITh
pa3MelleH BbIOpaHHbIN rpaduuecKuil 3JIEMEHT.

Jlanee mpoaoInKUTh Mponeaypy pazmenieHus ['D MokHO 1ByMst crioco0amu:

» meperanuth ['D ¢ maHenu HHCTPYMEHTOB Ha dkpaH (Metox drag-and-drop); mocie pa3MenieHus
I'D umeer pa3mepsl, 3agaHHble 10 ymosyaHuto, PIIJ] mepexoauT B pexuM peJakTUPOBaHUS, OKHO
cBOMCTB ['D OTKpBIBAaETCSI aBTOMaTHYECKY;

» MEPEMECTUTh KypPCOp B HY>KHYIO TOUKY 3KpaHa U HaxaTtueM JIK ycTaHOBUTH TOYKY NPUBSI3KH
I'D. [lanee neiictBus mo pasMenieHuto ['D MOryT omiMyarbes, OJHAKO Ul OOJBIIMHCTBA IrpauuyecKux
AJIEMEHTOB OHM CTAHJAPTHBI — IMEPEMEIEHNE MBIIIN IOC/IE YCTAHOBKM TOYKM HPHUBS3KH BBIBOJUT Ha
9KpaH obpa3 I'D, mpu 3TOM OTPe30K OT TOUKU MPHUBSA3KH A0 TEKYILEro IMOJIOKEHHUs] Kypcopa SBISETCS
JMaroHaliplo MpsSMOYToJbHUKA, orpannuyuBatoniero I'D. (Ecnu npu nepemenieHnn MbIIM yIep>KUBATh
Haxatoi kmaBumy CTRL, psg I'D okaxercs BmucanHbIM B kBajpar). IloBtopHoe nHaxkarue JIK
MPUBOJUT K Pa3MEILEHUIO Ipa)UuecKoro 3JeMEeHTa B BHIOpaHHOM IrparuecKkoM CIIoe.

Jnsa rpaduueckux snementoB rpynn Jlomansie u KpuBble kaxnoe Haxarue JIK mocne
YCTAaHOBKM TOYKH IPUBSA3KU 3a/1a€T Y3JIOBYK TOYKY (NPOMEXKYTOUHYIO BeplIuHy). i1 yCTaHOBKHU
IIOCJIEAHEW BEPIIMHBI M BBIXOAA M3 pexuma pasmelneHus 3tux I'D HyxHo Haxars lIK. Ilonoxenue
Y3JI0BBIX TOYEK, 3a/IaHHOE ITPU pPa3MEILLEHNH, MOKHO B JaJIbHEHIIIEM U3MEHUTb.

Pexxum PIIJ] mocne pasmemienus I'D naHHBIM crocobom 3aBUCHT OT Quiara OTKpbIBATh
CBOIICTBA ABTOMATHYECKHU:

» ecnu (Quar ycTaHOBJEH, TO IOCie pa3MelleHus ['D aBToMaTWyecKH OTKPBIBAETCS OKHO €ro
CBOMCTB, a PII/] nepexoauT B peKUM peaaKTUPOBaHUS;

» ecnu ¢uiar He ycTaHoBIIeH, To mnocie pa3menieHus I'D PIIJ[ ocraercs B pexxume pazMmereHus.
OT1oT cnocol ynoOeH [isi MHOTOKPAaTHOTO pa3MEIIEeHUs Ha 3KpaHe OJAHOIO U TOro ke rpaduueckoro
JJIEMEHTA.

Ilepemewienue u macuumaouposanue I'>

Jlnis mepemenieHust UM M3MEHEHHs pa3MepoB BbiiereHHoro ['D (rpynmsl ['D) HyxHO BBIOpaTh B
KOHTEKCTHOM MeHI0 Tpadudeckoro »siemeHTa pexum Ilepememars/macmirabupoBars U jajee
HCII0JIb30BaTh CTAH/IaPTHBIE ONIEPALIMH PENAKTUPOBAHMSL.

Yoanenue I'9
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s ynanenus Boiaesaennoro I'D (rpymmer ['D) Hy)HO HakaTh kinasuiry Del ma kimaBuatype wnm
BBINOJIHUTh KOMaHAy YAQJUTh C IOMOIIBIO MEHIO WM MaHenu nHCTpyMeHToB IlpaBka mwim ¢ momMousio
KOHTEKCTHOro MeHto ['3.

B nonHO3KkpaHHOM peXuMe peJaKTUPOBAaHMS s yjaajneHus BbiaeneHHoro I'D (rpymnmsl I'D) ¢
HOMOIIBIO KIIABHATYPHI HCIIOJB3yeTcs: komOuHarwms kiasum Ctrl+Del.

Konupoeanue u ecmaska I'9

Jns konupoBanus BeiieaeHHOTO I'D (rpymmsl ') B Oydep oOMeHa HY»KHO BBITOTHUTH KOMaHIY
Konuposarts.

Jliis BCTaBKM cozepkumoro O0ydepa oOMeHa B ClIOM HYKHO BBINOJIHUTh KOMaHly BeTaBHTS.

CkonpoBats B Oydep oOMeHa MOXKHO B TOM YHCIIE TPYIITY Ipa)MuecKUX 3JIE€MEHTOB, JEKaIIUX B
pas3HbIX CIOSAX KPaHa, OJHAKO NP BCTaBKe Takoi rpymnmnsl Bce ee ['D OyayT pa3meleHbl B OTHOM U TOM
XKe CJI0€.

Bemonuute komangasl KonmpoBaTth M BeTaBHTBL MOXHO € IMOMOINBIO MEHIO WIM IaHENIU
nHcTpyMeHTOB IIpaBKa Uiy ¢ MOMOIIBI0O KOHTEKCTHOrO MeHIo ['0.

Ilosopom I'3

CymectByeT 2 criocoba moBopota ['D Ha sKpaHe B pe)KUME peIaKTUPOBAHUSI.

Pexum ’IloBepuyTs’

Jlns nmepexona B 3TOT PEKUM HYKHO BbIOpaTh B KOHTEKCTHOM MEHIO BblAeleHHOro ['D (rpymnmsl
I'D) onuuio IloBepHyTh. Jlajee Hano YCTaHOBUTH Kypcop B OJHY M3 BEpIIMH MPSIMOYIOJIbHUKA,

orpannuuBatoiiero I'D (rpynmy I'9) (Kyp(:opl IIpY 3TOM IIPUHHUMAET BUJL & ):
[

& {
3areM HyxHO HaxkaTh JIK U, ynep)kuBasi KHOIIKY Ha)XaTol, IEpPEMEIIEHUEM MBI 33]1aTh HYKHBIN
yrou nosopota I'D. /lns BeIxoaa u3 pexuma Hago otnyctuts JIK:

[Ipu ucnonpzoBaHuM JaHHOro Meroaa IO (rpymma I'D) Bpamiaercs OTHOCHTEIBHO ILIE€HTpa
OrPaHUYMBAIOLIETO MPSAMOYTOJIbHUKA (LIEHTPOM NPSIMOYTOJIbHUKA SBISETCS TOYKAa IEPECEYeHUs €ro
JuaroHarnen).

IToBopoT u3 TadMubI rpaguIeCKUX JICMEHTOB

Yron moBopora I'D moxHO 3amaTh B mone Yroa (rpaaycel) nuanora I'eomerpusi. Ilpu
UCIOJIb30BaHUU 3TOro Mmeroga ['D moBopauMBaeTcs OTHOCUTENIBHO TOYKH TNPUBA3KU (MpU 330aHUU
MOJIO)KUTEIBHOTO 3HAYEHUS — IO YaCOBOM CTPEJIKE).

Tupasicuposanue I'9

TupaxupoBaHue — 3TO KOIUPOBAHHE BBIIEICHHOIO TIpadUyYecKoro »3JIeMEHTa U  €ero
MHOKECTBEHHAsl BCTaBKa C TAOIMYHBIM yropsjiouyeHrueM. Komuu BCTaBiSIOTCS BIPAaBO U BBEPX/BHU3
OTHOCHUTENBHO BblJeTeHHOTO0 ['D. TupaxkupoBanue BbIIETCHHOM rpynmbl ['D He mogaepKkuBaeTcs.

Omnepanust TUPAKUPOBAHUS KOHPUIYpUpPYeTCs B JAMANOre, KOTOPBIM OTKpBhIBAE€TCS IpHU

BBINOJHEHUH KoMaHabl TupakupoBaTh n3 MeHro CepBHC WIM HaXAaTUM KHONKM 598 Ha TIaHENH
nHCTpyMeHTOB TomoJiorusi 3kpana:
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¥ Napame Tpm THpamuposanHHA @@

Yoo cTonduyos 4 [
Yucno crpok 3 [
Mpordesyror no rop 2 1=
MporekyTok Nno espr 2 [
HanpaeneHue
(%) Beepx () Bruz
[ (]4 ] [ OreHa ]

B sTOM nmanore 3aaarorcs cieayromye napamMmeTphl:

» Uncsio €cTo1010B — YKCIIO 3JIEMEHTOB B CTPOKE (BKJIIOYAsk IEPBOHAYAILHO BbIJENIEHHBIN ['D);

» UK cJ10 CTPOK — YUCIIO CTPOK;

» IIpoMe:KyTOK 110 TOPHU30HTAIN — IPOMEKYTOK MEXAY KOIUSAMU 10 TOPU3OHTAIH B IIUKCEIIAX;

» IIpomMeKyTOK N0 BEPTHKAJIN — IPOMEKYTOK MEKAY KOMUAMU 110 BEPTUKAIN B UKCEIIAX;

» BBepx — pa3MHOKEHUE 110 CTPOKaM BBEPX OTHOCUTENIBHO BBIJIEIEHHOTO ['9;

» BHU3 — pa3MHOKEHHE 10 CTPOKaM BHU3 OTHOCHUTENIBHO BblAEICHHOTO 3.

Huxe nmokasan pe3ynbTaT THpPaXKMpPOBaHMSI KHONKM (BBIIEIEHA HAa PUCYHKE) IPU CIETYIOIMIMX
napameTpax: 4uciio CTOJOLOB — 4, YMCIO CTPOK — 3, MPOMEKYTOK 110 TOPU30HTAIU U BEPTUKAIH — S,
HaIpaBJIEHUE TUPAXKUPOBAHUS — BHU3!

[ ) e
[ JI

J_JL__J
. J J_JL_J

3apaHue TMnoBbIX cBoucTB M

B sToM pasnene omMcaHbl TUIOBBIE CBOMCTBA TpaMUECKUX 3JIEMEHTOB M MHCTPYMEHTHI HMX
3alaHusl.

I'paduueckue 3meMeHTb UMEIOT CIIEAYIOIINE HacTpauBaeMble CBOMCTBA:

» ATpuOYTBI

» /luHAMUYeCKUe CBOMCTBA

» @yHKIUM yIPaBJIEHUs

OTU mapamMeTpsl ONPEACNSIOT BUJ TpapHUUECKUX 3JIEMEHTOB M BBINOJHSIEMble MMM (PYHKLIUHU
0TOOpaXeHUsI U yIpaBlIeHUs Npu paboTe B pealbHOM BPEMEHHU:

Jns 3apanus cBoiictB I'D (rpynmsl D) ucnonbdyercs okHo CBoiicTBa 00beKTa, cojaepikaliee
Pa3IMYHOE YNCIIO BKIAAOK JUIS Pa3HbIX 2JIEMEHTOB:
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CeoficTea ofbekTa

wseTercr
S & B | ¢
Froperty Walue
FoHTyp
= Ueer |

B, uHaMkawdn HeT auHamus a9

CTune

K.pai auHML Flat

TonAwmHa 0
Sanveka [ |

+ U EeT sanuEkM

Crus I
Tekct CTEKCTS

Bun, MHOME S0 HeT guHarM3 a0
Leer rexcr I

B uHaMk w9 HeT aMHamMHsaLHKH
W phipr S Shell Dig B
BripaeHuBaHME Center

CrpbTe NpM cTapTe Falze

Mopckaska

OcHoeHan NPHEASKa [ ]

YToObl OTKPBITH ATO OKHO, HY)XHO BBIIONHUTH KOoMaHay CBoiicTBa U3 KOHTEKCTHOTO MEHIO
BbieneHHoro I'D (BbiaeneHHoW rpymnbsl ['D) wnm aBaxkasl Haxars JIK mbimm Ha I'D. Ilpu custum
BbIesIeHHs ['D OKHO ero cBOWCTB aBTOMaTH4eCcKU 3akpbiBaeTcs. OkHO CBoMcTBa 00beKTa HEAOCTYITHO,
ecli TpaUIeCKUi JIEMEHT PACIIONIOKEH B CJIOE, PEAAKTUPOBAHUE KOTOPOTO 3aMPEIICHO.

I
|

ATpuOYTHI — 3TO IpocTeiiine cBoicTBa rpadguueckoro anemMenTa. OHU 334al0TCsl HA BKJIAJIKE =
(OcHoBHbIe cBolicTBa) OkHAa CBOiiCTBAa 00bEKTA.

B okHe cBOMCTB aTpuOyThl MOTYT OBITH CTPYNIUPOBAHbl — HAUMEHOBAHUS TaKUX TPYII BbIIEICHBI
MOUEPKUBAHUEM, ITPU IBOMHOM HaxkaTuM Ha HUX JIK packpeiBaeTcs ClIMCOK CBOMCTB.

CymectBytoT 2 Buaa atpudyTtoB ['9:

» cTaTMYecKHue — aTpUOyThl, KOTOpPbIE HE U3MEHSIOTCS NP paboTe B pealbHOM BPEMEHH;

» JAWHAMHM3MpYeMble — aTpuUOyThl, KOTOpblE MOTYT OBITh KaK CTaTHUYECKUMH, TaK H
JUHAMUYECKUMHU (M3MEHSIONIMMUCS NpU paboTe B pealbHOM BPEMEHU B 3aBHCHUMOCTU OT 3HAUCHHS
MIPUBS3aHHOTO aprymMeHTa). Pa3aensl KoHQUTyprpoBaHUs TaKUX aTpUOyTOB BBIJIEIEHBI KPACHBIM I[BETOM
U COJEpIKaT MyHKT Bua maaukanmu.

CraTtuyeckune aTpmbyTtbl D

B nanHOM paszzene onucaHo 3a/laHUE THUIOBBIX CTaTHYECKHX aTpuOyToB I'D ¢ MOMOIIBIO BKJIaI0K
okHa CBolicTBa 00beKTa.

Buoumocmov npu cmapme

[Ipu mepexone B pexXHUM peaJbHOr0 BpeMeHM (T.e. mpu 3amycke npoekra B MPB wunu npu
NEPEeX0/i€ B PEXKUM IMYJISIIUN) TpapUUeCcKUe 3JIEMEHTHI [0 YMOTYaHUI0 BUAMMBL. UT0ObI CKpbITh ['D npu
3aIycKe peKuMa pealbHOro BpEMEHH, HY>)KHO YCTaHOBUTH /711 HETo aTpuOyT CKpBITH NPH cTapTe:

CEpPEME NpM CTAQTE HeT w
Ha
Het

B pexume penaktupoBaHus BUAMMSBI Bee ['D.

B peanbHOM BpeMeHHU ynpaBisTh BUAUMOCTBIO ['D MOXHO ¢ moMolbio (GyHKIMU yrpasiaeHus ['D
u ¢ nomoupto ['D CBodoaubie popmbl

Bcnawvisarowan noockaska
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B paznene IMoackaska ms ['D 3amaercst BCIUIBIBAOIIAsl MOJIcCKa3ka, 0ToOpaxkaeMasi Ha SKpaHe Mpu
HaBeJIeHUH Kypcopa Ha ['D B pexxume peaibHOro BpeMEHH:

Moockaska Farm 1

1Llgemoevie ampudymot

Paznenbr kondurypupoBanus mneetoBeix arpuOytoB ['D (LlBer, LiBer gunum, LiBeT 3a1uBKH,
[Ber Tekcra u T1.11.) B okHe CBoiicTBa 00bEKTa COJEPKAT THUIOBOM MHCTPYMEHT 3aJaHusl LIBETa —

kuonky N
User Texcra L

Tonwuna runuu

Pasnen xoupurypupoBanuss arpuOyra ToJIIHHA COAEPKUT HHCTPYMEHT +BbIOOPA TOJIIIHHBI
JIMHUW U OKHO OTOOPa)KEHUS YMCIICHHOTO 3HAYEHUS TOJIIIUHBI (B ITUKCETIAX ):

T ok d -

Cmunb aunuu

Pazzen koHurypuposanus arpuGyra CTHIb JIHHHHA COIEPXKUT KHONKY L—:
CTune

Cmunb 3a1uexku

Paznen xondurypuposanus arpudyra CTHIb 3aJUBKH COACPKUT KHOIIKY G

Crune I

Texcmoswie ampudymul

Paznen xondurypupoBanusi tekcroBeix arpuOytoB (Tewxer, Haamueb U T.I.) COAEPKUT OKHO
OOBIYHOTO TEKCTOBOI'O PEAAKTOpa [UId 3a/aHusl 3HAueHUs aTpuOyTa (JUIsl HEKOTOpbIX I'D momoOHOMY
aTpuOyTy IO YMOJIYaHUIO IIPUCBANBAETCSI HEKOTOPOE 3HAUCHUE):

Tekct JHavueHue
Hlpugpm
WpugT MS Shell DIg.8

Paznen xondurypupoBanus arpubyra LIpudT comepXuT KHONKY, MPU HaXKaTUU KOTOPOW HA
9KpaH BBIBOAMTCS MEHIO BbIOOpA MapaMeTpoB MIpUQTa:
ApHEIN
H ak.noHHEI
MonyeprHYTEIR

Mo pazmepy »

BriGpaTe WpMeT..
Buipasnusanue
B bIpaEHHEaHMHE Mo ueHTpY w
Bneeo
[NoueHTRY
Bnpaeo

Pasnen xondurypupoBanus atpuOyra BblpaBHUBaHMe COAEPKHUT CTaHIAPTHBIE MHCTPYMEHTBI
BbIpaBHUBaHMA TeKcTa: Baeso, I1o uenTpy u Bonpaso.

AnHamusauma atpubyra N9

Junamu3zanueii atpuOyTa Ha3bIBaeTCsl 3aJaHHE YCIOBUU €ro W3MEHEHHs B 3aBHCHMOCTH OT
3HAYeHUs MpUBS3aHHOrO aprymenta. llpu nuHamu3zanuu atpubyTta rpa@uuecKkuil 3J€MEeHT CTaHOBUTCA
MHJIUKAaTOPOM BBIITOJIHEHHUS 3aJaHHBIX YCIOBUHU.

[Ipu pasmemennu [D Ha »KpaHe BCe €ro AMHAMH3UPYEMBIE aTPUOYTHI 1O YMOJYAHHUIO
CTaTHYEeCKWe, W paslenbl ux KoHpurypupoBaHus Ha BkIaake (OCHOBHBbIE CBOWCTBa OKHAa CBOICTB
colepKaT HMHCTPYMEHT 3aJaHusl COOTBETCTBYIOIIETO CTAaTHYECKOro mapamerpa. Hampumep, mnpu
pasmerienun I'D Texer paspen mauHammsupyemoro atpubyra LBeT TekeTa CONEPXKUT HHCTPYMEHT
BbIOOpa 11BETa (-

Text color |
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UroObl OUHAMHU3UPOBATH aTpUOYT, HYKHO ABaXIbl HakaTb Ha Ha3zBaHuu JIK wmbimm, u B
PACKpBIBIIEMCS CIUCKE HACTPOUTH AMHAMUYECKHE CBOMCTBA C MTOMOIIBIO pa3zesia Bua mHAuKanum:

Object Properties [¥] | Ohbject Properties
ABCT ext ABCT ext
S | a B | s & B |
Froperty | Y alue # 1| Property | Walue | L
O utline Outline _—
Filling [ | Filling I
Text <tent> Text <hemts
Text color [ARG 000) N Text color [ARG 000] N
= Indication type Arg = Const w =) Indication bype Arg = Const
Binding N dyrarization [ ARG_OO0 |
Value for TRUE |2 — alue for TRUE
Arg = Lansk B . =
Walue for FALSE #rg »= Const Walue for FALSE
Conztant g & Const Constant 5
Fart Arg in Range w | | |Fant M5 Shell Dig,B w
Argin Interval =
Main Binding | || Main Binding |

Bun ycnoBust (11, COOTBETCTBEHHO, BUJT MHAUKATOPA, co3faaBaemMoro u3 ['D), BeIOupaercs B pazzene
Buja nnaukanum:

» 3HAYeHHe — UHIUKALIMS 3HAUEHUSI apryMEHTa;

» Arg = KoHCT. — MHIUKAaILMs paBEeHCTBA apryMEHTa 3aJJaHHON KOHCTAHTE;

» Arg >= KoHCT. — MHAUKALMSI IPEBBIIIEHUS QpTYMEHTOM 33/IaHHOTO TIOpOra;

» Arg & KoHer. — mHIUKamMs pe3yibTara MOOMTOBOTO YMHOXCHHS apryMEHTa Ha 3HAYCHUE
3aJIaHHOHN KOHCTAHTHI;

» Arg B I1Mana3oHe — MHANKALNS HAX0XKICHUS apTyMEHTa B 33JJaHHBIX JUAINa30HAX;

» Arg B MHTepBaJie — UHANKALIM HAX0XK/ICHHS apryMEHTa B MHTEpBaJIaxX NPUBA3aHHOIO KaHaja.

B 3aBucumoct OT BBIOPAaHHOTO BHAA WMHAUKAIMA MEHSIOTCS WHCTPYMEHTBI  €ro

KOH(UTYPUPOBAHUS.
Huouxayusn 3nauenusn
Bun wanukanuy 3HadyeHue MoOKeT OBITh 3aiaH mpu auHamuzanuu atpudbyrta Teker. dopmar

BbIBOJIa BbIOUpaeTcs B criucke dopmar:

Object Prop
ABCText
| =i | & | B | b
Property | Walue | A
Outline
Filling I

Text [ARG 000) Lhemts
= Indic:ation type Arg
Binding ARG_000
=+ Farmat Integer w

Generc Generic

i S _3
Text color

Float
Font Exponential
Alignrment Default | )
Main Binding [ |

Ocnosnas npuéaska
OxkHoO cBOICcTB HEKOTOPBIX IO copepxut pazaesn OcHOBHAs NPUBSA3KA.
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cHOEHaA NPpHEASES [ ]

[Tpu HaXkaTHK Ha KHONIKY BBIBOAMTCS CTAaHAAPTHBIN JUANIOT BEIOOpA apryMeHTa.
[Tocne ycTtaHOBKM Kakoro-inbo aprymMeHTa B Ka4eCTBE OCHOBHOW MPUBS3KU, OH JEHCTBYET st
BCEX IMHAMU3UPYEMbIX aTpuOyTOB AaHHOrO ['D.

AnHamunyeckune ceomnctBa N

K nuHammueckuM CBONCTBaM rpauMuecKuX 3JIEMEHTOB OTHOCATCA AUHAMUYeCKasi 3ajJuBKa, 3
BUJa JAMHAMHYecKoi TpaHchopmanuu (nmepeMenieHHe, MacIITAOMPOBaHHWE U BpalleHUWe) U
AMHAMHYECKHH KOHTYP.

Junamudeckue cBoiictBa ['D, kKak W JUHAMU3UPOBAHHBIC AaTPUOYTHI, WCIONB3YIOTCS IS
rpaduyeckoro oToOpakeHus 3HaYeHUI apryMeHTOB SKpaHa Mpu padoTe B pealbHOM BpEMEHHU.

JlnvHamuyeckue CBOWMCTBA HACTPaMBAKOTCA COOTBETCTBEHHO Ha BKIaakax JIuHamuueckast

3ajauBKa ( &), Nuuamuyeckass tpancopmanus ( (ﬁ‘) u Junamuueckuii koutyp ( /) okna
CBoiicTBa 00beKTA.

OwHamunyeckasn 3anumBka N9

[Ipu ucronb30BaHMM JAHHOTO CBOMCTBA 1D oTOOpa)kaeT 3HAauE€HHWE MPUBSI3aHHOTO ApryMEHTa
9rCcI0BOrO (popMaTa B BHIE 3aKpamieHHON obmactu (cnos). [lognepxkuBarorcst 1Ba BUAa JMHAMUYECKOM
3aJJMBKM — OJHOYpPOBHeBasi (OTOOpakaeT 3HAuY€HHE OJHOTO aprymMeHTa) U MHOIOYpOBHeBasi
(oToOpakaeT 3HA4YEHUsT HECKOJBKUX aprymeHToB). (O0a BuIa HaCTpaMBalOTCA Ha  BKJIAJAKE

JlnHaMuYecKas 3aauBKa ( &') okHa CBoiicTBa 00beKTa. [l HCIIONb30BaHNs AMHAMUYECKOMN 3aIMBKU
HY>KHO Ha 3TOM BKJIaJIK€ yCTaHOBUTH ¢uiar Mcnosib30BaTh.

MoOXHO 3a7aTh HECKOJIBKO CII0€B 3aJIMBKU. JlJ1s1 100aBIeHNs/y1alleHNsl HOBOTO CJI0S UCIIOIb3yEeTCs
KOHTEKCTHOC MEHI0, BbI3biBacMoe HaxkatueM I[IK wmbimm Ha HaszBanusx myHkToB Cuomn/Cuioii
COOTBETCTBEHHO. HacTpoliku ais BCeX cOo34aBacMbIX CJI0EB UMEIOT OJIMHAKOBOE HA3HAUYCHHUE.

OunHamuyeckoe nepemelteHue NI

Oro cBoWcTBO HacTpauBaercs B paszgene  Ilepememars Briagku —{nHaMu4eckasi
Tpanchopmaunus ( @‘) okHa CBoiicTBa 00beKTa:

B | B | &

il

Mepemewars

MpueAska Muna_1_WALUE w [:]
MNeperel aTe NASEHD
[] MenonbaoeaTe 3HAYEHMA MPOMEKYTOMHEIX Y3006

3HaYEHUE Y3na:

[PEDD'-IHTEITb SFHAYEHHA ':IS.I'II:IEF] [HCTEIHDBHTI:- anAa ':IS.I'IEI]

UtoObl NCTIOIB30BATh JaHHOE TUHAMHYECKOE CBOMCTBO, Ha/l0 ycTaHOBUTH (hiar Ilepemeniats.

[Ipu paGote B peaslbHOM BpeMEHU TIpapUUYECKUN DIEMEHT MEPEeMEIIaeTCs BAOJIb TPACKTOPHUH,
KOTopasi 3aJaercsd Kak JioMaHas JMHUA (KOMMYECTBO Y3JIOB JIOMAaHOW HE orpaHuueHo). Tekyiee
nosiokeHue I'D 3aBUCUT OT 3HAYEHMsI NMPUBSI3aHHOTO apryMeHTa (YHCIOBOW apryMEHT JUIsl MPUBSI3KU
BbIOUpaeTcst B crnucke IIpuBsi3ka, OT 3Ha4YeHWid, 3aJaHHBIX IS Yy3JI0B Tpaekropuu, u (uara
IlepeMemiaTh MJIaBHO.

OvwHamunyeckoe macwtabupoBaHue D

OTO CBOWMCTBO HacTpauBaeTcsa B paszgene MacmrabupoBarh Bkiaakd JuHamuyeckas
TpaHcopmanus ( (ﬁ’) okHa CBOMCTBA 00BbEKTA:
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& | B |

il

] [epemewaTe

M acwratupoeare

MpueAska Muna_1_WALUE W [:]
Hau. pazraep (100 JHaveHue |0
K.oH. pazeer 120 JHaveHue 100

[ OpHSOHTANEHD BepTikantHo

CApOCHTE LEHTR

Jns mepexonma B 3TOT pasznmen Hamo Haxars JIK Ha 3aronmoBke pazgena. UrtoObl maHHOE
JTUHAMHUYECKOE CBOMCTBO OBIJIO MCITOJIB30BAHO MPHU paboTe B peajlbHOM BPEMEHHU, HAJI0 YCTAaHOBUTH uiar
MacwmradupoBarhb.

[Ipumenenue cpoiictBa MacmrabupoBaTb HU3MEHSET KOOPJAMHATBHI TOYEK [D OTHOCUTEIBHO
LHEeHTPa MacIITA0MPOBAHMS, KOTOPBIA MO YMOJIYaHHUIO PACIIOJIAraeTcsl B TOUKE MpUBS3ku [ (B pexume
peIaKTUPOBAHUS LICHTP MacIITaOUpOBaHUs OTOOpakaeTCs Ha SKPaHE B BUJIE KPACHON TOUKH):

C nomomsio Merona drag-and-drop meHTp MmacmTabUpOBaHHMS MOXKET OBITH IMEPEMEIICH B
IPOU3BOJIbHYIO TOUKY SKpaHa:

[Tpu Haxatum kHomku COPOCHTH LEHTP LEHTP MaclITaOUpOBaHMs YCTaHABIMBAETCS B TOUKY
IepeceyeHusl IuaroHaiei npsMoyrojabHUKa, orpaHnuuBatoiero ['0:

OunHamuyeckoe BpaiwieHue N

DTO CBOMCTBO HAacTpamBaeTcs B pasaeic Bpamars Bkiaaku Junamudeckass Tpanchopmamus (
@’) okHa CBOMCTBA 00bEKTA:

= & | 7B |

o Meperewart

o b acuratupoEaTE

Bpaware

MNpueaszka Muna_1_WALUE w [:]
Hay. yron 0 JHaueHue |0

K.oH. yron 3E0 JHavenwe 100

COpocHTE WEHTP

Hns mepexoma B 3TOT pasnmen Haao Haxath JIK Ha 3aronoBke pasmena. UtoObl maHHOE
JMHAMHYECKOE CBOMCTBO OBLIO MCIIOJIL30BAHO MPH PadOTe B pealbHOM BPEMEHH, HAJI0 YCTAaHOBUTH (hiar
Bpamars.

Touka, OTHOCUTENBHO KOTOpOW Bpamaercs [D (umeHTP BpalleHHs), IO YMOJIYAHHUIO
pacnosaraercss B Touke mpuBs3ku ['D (B pexume pelakTHUpOBaHHS JAHHOTO JMHAMUYECKOTO CBOMCTBA
[IEHTP BpaIICHUs 0TOOpaXkaeTcsi Ha HKpaHe B BUJIE KPACHOM TOUKH):
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C nomorsio Metona drag-and-drop ueHTp BpallleHUs] MOKET ObITh IIEPEMELICH B IPOM3BOJIBHYIO
TOUYKY 9KpaHa (B TOM yucie 3a npeaeinamu ['9):

&

ITpu Haxaruu kHonkd COpPOCHTH WEHTP LIEHTP BpalllEHUs YCTAHABIMBACTCS B TOUKY
[epeceyeHus TuaroHaiei npsiMoyrojabHHUKa, orpanuduBatomniero ['9:

AunHamuyeckum koHTYp NI

JluHaMu4eckuil KOHTYp MpeAcTaBiseT co0OM MpPOKpYyYMBAaEMbIH O YAaCOBOH CTpeENIKE ITyHKTHUP
(Mo MpOKPYTKOM 3/1eCh MOIpa3yMeBaeTcs JUCKPETHOE MEPEMEILEHHUE C 111arOM, PaBHBIM JUIMHE LITPUXA).
DTO CBOICTBO HacTpauBaeTcs Ha BKiIaake JmHamMmudeckuii KoHTYp ( **) okHa CBoiicTBa 00beKTA.:

& | T B | ¢

Froperty Walue

MNpueAska ARG_000

UBeT wrpisa |

LlEgeT nporeskuTE.a

il

TnkHa WrpH=a 5

Mpamesyrokrps 1

PyHKUUM ynpasneHus N

Oynkuuu yrpasieHust ['D — 310 nedcTBus, 3aJaHHBIC IS TpaQHUUECKUX IJIEMEHTOB Ha JTare
penaktupoBanusi mnpoekra ACY; BBINONHEHUE AITHX JEHCTBUN MpH paboTe B pealbHOM BPEMEHH
WHULMAIIM3UPYETCST ONIEPATOPOM C TMOMOIIBI0 MBIIIK. 3a/lanne PYyHKIMA yIpaBiaeHUs IS TpaduuecKux
AJIIEMEHTOB TpHUAaeT TpadUYecKUM SKpaHaM CBOMCTBO HHTEPAKTUBHOCTH W OOECIEUMBaeT OJHO U3
BakHeHMx kauyecTB ACY — ympaBieHHe TEXIPOIIECCOM C MTOMOIIBIO TpaUIecKuX CpeICTB.

DyYHKIMA yIpaBiIeHus 331at0Tcst Ha BKiiaake CoobiTust ( E:) okHa CBOHCTBA 00BEKTA:

Access Code 0
Events
= pressed
Confirmation False
Beep Falze
*releazed
- clicked

Ornpenenensl cleayoume coOObITHS, 110 KOTOPbIM MHUIMAIN3UPYETCS BBHINOJTHEHUE JIEWCTBHUI B
peaTbHOM BPEMEHHU:

» HaskaTtue JIK na I'D;

» oT:kaTHe JIK Ha I'O;

Jlist KaXKIoro U3 COOBITUN MOXET OBITh HE3aBHCHMO 33/1aHO HECKOIbKO (DYHKIMU YIpaBIICHUS,
BBIOMpAEMBIX U3 KOHTEKCTHOIO MEHIO (MEHIO0 OTKphIBaeTcs npu Haxartuu [IK Mplmim Ha HazBaHUU
COOBITHSA):
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Eventz

ol add Send Yalue
Con ™ Jdd Show/Hide Elements

Bee add Jump ta Screen
+ 1eleazec add Send comment
- clicked

» IepeJaTh 3HAYECHHUE,;

» MOKA3aTh/CKPBITH 3JIEMEHTHI,

» MepeiTH HA IKPAaH,

» OCJIATh KOMMEHTapHil.

OYHKIMK YIPaBJICHUS OTOOPa)KalOTCS B BHJIE HOBBIX PAa3/IeNiOB CIKCKA CBOMCTB OObekTa (s
KOKI0W (YHKIUM CO3JacTCs OTACNbHBIN pasnen). s ynanenus GyHKIUU YIPABJICHUS UCTOIb3YETCS
KOHTEKCTHOE MEHIO, BbI3bIBaeMoe HaxkxatreM [IK Mblm Ha ee Ha3BaHUH.

Jist xaxmoro coOBITHST MOKHO 3aJaTh MOATBEPXKIEHHWE W 3BYKOBOW curHail. Jlis 3Toro
ucnons3dytorcsa atpuOyTthl [loarBep:kaenue u Curnan. [Ipu ycTtaHOBKE MOATBEPHKIEHUS B pPEXKHME
peanbHOr0 BPEMEHU IIPU COBEPLICHUH YKA3aHHOI'O JECHCTBHS Ha SKPaH BBIBOJUTCS CIEAYIOIIEE OKHO:

¥ BHumMaHne! X

\cl;) MoaTEEpAMTE ASHCTEME
Ll

——

UYroObl MOATBEpAUTSH JeiicTBUE HY)HO HaxaTh kiaBuiy OK. /lis ormensr — Cancel.

Ecin ycranosien CHrHaJi, To IpU COBEPILIEHUN YKa3aHHOI'O JEWUCTBUS CUCTEMA BOCIPOU3BOIUT
CranaapTHblii 3BYK, 3a1aHHBIH B Windows.

Koa nocryna — xoxn gocryna k ¢pyHxkuusiMm ynpasienus (0-255). IlpaBa Ha noctyn K GyHKIHAM
yIpaBJIeHHs 3aJaloTcs JUIS NOJNb30BaTelNst B BHAE Macku B pasgene Jocrym / ®opmbl kaHama
IMoab3oBartean. Ilpu kxoppemsuuu Mackd ¢ KOAOM JjaocTyna (pe3yibTaT MOOMTOBOIO JIOTMYECKOI'O
YMHOKEHUSI OTJIMYEH OT HyJIA) JOCTYN K (PyHKUMSM YIpaBJIEHHs pa3pellieH, B NMPOTUBHOM ciydae —
3alpellieH.

DyHKUMA Nepeaavm sHauYeHus

@yHKIMS epeAadn 3HaYeHNs UCIIOJIb3YETCS U1 M3MEHEHUS 3HaUCHUsI apTyMEHTOB KpaHa.

Jns onHoro I'D MOKHO 3a1aTh HECKOJIBKO (YHKIUHN Iepefayd 3HA4Y€HHUs, NPUMEHUTENbHO K
Pa3IMYHBIM apryMEHTaM.

[Tpu noGaBneHuy 3TON (GYHKIUU YIIPABICHUS B CIIUCKE CBOMCTB OOBEKTA MOSBISETCS CIEAYIOLIUI
paszaen:

Events
= pregsed
Confirmation Falze
Beep Falze
=l Send Walus

Send Type  Direct
Yalue 0
D estination
Source

Restare ¥alue Falze
[Tone Tun nepegayum COACPKUT CICAYIOUIUE BAPUAHTHI JIJIs NEpe1adn 3HAYECHU
» [Ipsamas;
» BBecTn M nepenarn;
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» HE-WJIN,

» WIN;

» U,

» IlpnGaBuTs;

» J100aBUTH NPOLEHT LIKAJIbI;

» YMHOKHUTD,

» Pa3zneaurn;

ATpubyT MCTOYHMK 32/1a€T UCXOIHBIA apPTyYMEHT, C KOTOPBIM IMPOBOJIUTCSI BRIOpAHHAS OTIepaIlusl.
PesynbpTar omepanuu 3amuchiBaeTcsl B apryMeHT, 3aaaBaeMblii atpuOytom Pesyabrar. ATpuOYTHI
HcTounuk u Pe3yabTat MOTYT UMETh MIPUBS3KY K OHOMY U TOMY K€ apryMEHTY.

Atpubyr BoccTaHaBJMBATHL 3HaYeHHEe UCIOJIB3YeTCs TOJNbKO Uil IO, 3amycKarommx
BBITIOJIHEHUE JIEHCTBUN MO HAXATHUIO MbIIU. Eciiu 3TOT atpulyT nMeeT 3HadeHue T rue, To 1o Ha)KaTuio
JIK 3nauenue aprymenTa OyeT U3BMEHEHO, a M0 OTIYCKAHHUIO — BOCCTAHOBJIEHO OOPaTHO.

3naueHus1, popMUpyeEMbIC 10 CPABHEHUS C MACKOH, 3a/1al0TCS ITPH IMOMOIIH 1o Tum nepenayvu:

Ilpamaa

dopmMupyeMoe 3HaYCHUE 33]Ja€TCsl HEMOCPEICTBEHHO B 1MOJIC 3HAYEHHE.

Beecmu & nepeoams

dopMupyeMoe 3HaYCHUE 33/1a€TCSI B TUAJIOTOBOM OKHE, MOSIBISIONIEMCS TIPH 3aMyCKe MPOCKTa B
MOHUTOPE PeabHOrO BPEMEHH, €CJIM TPOU3O0ILIO 3aJaHHOE COObITHE.

e
= [locnath aHaue HMe B ne pemMe HHYH

BeecTi Horep

L

HE-U/IH

dopmupyeMoe 3HAYCHHE SIBISICTCS PE3YyJIbTaTOM JIOTUYECKOW OMNEpaluyd  HCKITIOYAIOIIETO
CIIOKEHUSI MY apTyMEHTOM U YUCIIOM, YKa3aHHBIM B T0Jic 3HAYeHHe.

Hjin

dopmupyeMoe 3HAUYECHUE SBISETCS PE3yIbTaTOM JIOTMUECKON OMepanuu CIOXKEHHUS MEXIY
apryMEHTOM W YUCJIOM, YKa3aHHBIM B TI0JIc 3HAYEHHE.

u

dopmupyemMoe 3HAYCHUE SIBIISCTCS PE3yJbTATOM JIOTUYSCKOW OIEpalid YMHOXKEHUS MEXIY
apryMEHTOM M YUCJIOM, YKa3aHHBIM B TI0JIc 3HAYEHHeE.

Ilpubasumo

dopmupyeMoe 3HAYCHHE SBISIETCS TEKYIIMM 3HAaUY€HHWEM apryMeHTa, YBEIWYEHHBIM Ha YHUCIIO,
3aJJaHHOE B M0OJIe 3HAUEHHE.

Jlobasums npoyenm wikanvl

dopmupyemMoe 3HAYCHHE SBISICTCS TCKYIIUM 3HAYCHHUEM apryMEHTa, YBEIUYCHHBIM Ha MPOICHT
OT BEJIMYMHBI IIKAJBI IPUBS3aHHOTO K apTyMEHTy KaHaua. [IporeHT mkasnbl 3aaeTcs B nojie 3HaueHue.

Ymuoscumo

dopmupyemMoe 3HAYCHUE SIBISIETCS MPOU3BEICHUEM TEKYIIETOo 3HAYCHHsS apryMEHTa Ha YHUCIIO,
3aJaHHOE B I10JI¢ 3HAYEHHE.

Pazoenumsp

dopmupyemMoe 3HAUYCHHE SBJIICTCS YaCTHBIM OT JCJICHUS TEKYIIero 3HAYCHHs apryMeHTa Ha
YHUCJI0, 33J]JaHHOE B 10JIe 3HAYEHHE.

PyHKUUA ynpaBneHMa BMAMMocTbio M9

OyHKLUS yNpaBI€HUS BUAMMOCTBIO ['D CHyXMT [UIs CKpBITUS W/WIKM OTOOpakeHus (B
3aBHUCHUMOCTH OT TEKYIIEro COCTOSHUSI) OJIHOTO WJIM HECKOJbKHUX BbIOpaHHBIX ['D Ha rpaduyeckom
JKpaHe.
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[TIpu noGapnenun ¢yHkiun Iloka3aTh/CKPHITH 3JIEeMEHTbI B CIHCKE HACTPOEK IOSBIISAETCS
COOTBETCTBYIOIIAS CTPOYKA:!

Events
= mougePreszed
Confirrnatiorn Falze
Beep Falze

|5h-:uw;"Hiu:|e Elernents ltems count=0
+ mouzeH eleazed

Hns BeiOopa ympaBisembix D HyxHOo Haxkare JIK wmpimm B mone 3HavyeHMe CTPOKH
IMoka3aTeh/cCKpBITH 31eMeHTHhI. [Ipy 3TOM ero 3HaueHue NPUBET BU/L:

|5h|:|w£Hiu:Ie Elements Select iterms or click Reszet

[Tocne sroro Ha rpaduueckom 3kpaHe HykHO JIK mbimm BwIOpath I'D (mimm Heckonbko 1D,
Hakumas Ha HuX JIK mbimm npu Haxarou kiasuie Control).

ITocne 3Toro nosiButcsa Haamuck Beero = N, roe N — uncio BeigeneHHsx [0,

|5h-:uw.-"Hiu:|e Elements ltems count= 3

[Ipm 3amycke mnpoeKkTa B pPEaJbHOM BpPEMEHHM IMPH BO3HUKHOBEHMHM YKazaHHOro CoObITusA
BbIOpaHHBIe ['D CKPBIBAIOTCS C 3KPaHa, IPHU MOBTOPHOM BO3ZHUKHOBEHHUH CHOBA OTOOPAXKAIOTCS, U T..

UroObl penakTupoBaTh BbhIOpaHHbIE [D, HYXHO HaXaTb Ha Tojle 3Ha4YeHUHe CTPOKHU
IMoka3aTh/CKPBITh 3JIeMEHT U J00aBUTH/CHATH BBIICICHHUE JII COOTBETCTBYIOIIUX AJIeMEHTOB. [Ipm
3TOoM KHOMKa COPOCHTH OYUIIAET CIUCOK BBIOpaHHBIX [,

PyHKUMA nepexoaa Ha aKpaH

OyHKIMS Mepexojia Ha SKpaH OCYIIECTBISET MEePeKIoYeHUE ¢ TeKYIIero KpaHa Ha Apyroi mpu
HacTyIuieHUH 3aaHHOTO CoObITHS.

HpI/I CO31aHUHN (I)YHKI_[I/II/I YHpaBJICHUA B CIIUCKE HACTPOCK IMOABJIIACTCA COOTBCTCTBYIOIAA CTPOUKA:

Events
= mougePreszed
Confirrnatiorn Falze
Beep Falze

|,|um|:| ko Screen

+- mouzeR eleazed

[Tpu naxxatuum JIK Mmpimu B nosie 3Havyenue crpoku IlepeliTm Ha 3KpaH MOSABISETCS CIUCOK, B
KOTOPOM MOXKHO BBIOpaTh 9KpaH, Ha KOTOPBIN TpeOyeTcs nepeiTy.

= M0 W afnoHe_3kpaHoE

lMNepelTi Ha 3kpaH 12 Irparitl

[TepekntoueHrEM 3KpaHOB B pPEAIbHOM BPEMEHM MOXHO TaK)KE YNPABIATH C MOMOIIBI KaHaia
Kjacca BbI30B.

7. OnucaHue BCTPOEHHbIX rpadPnyecKmMx arieMeHToOB
Mpynna 'S ‘JflomaHble’
B sty rpynny Bxoast cienyromniue ['3.
» JlomaHas JuHUS R

» MHOroyroJibHuK e

» TpyOa I
I'papuueckue snements! Jlomanasi JuHMsE U MHOroyrolbHHMK HE HUMEIOT cCleNU(pUIECKUX

CBOWCTB M Pa3MeIAOTCs B TPaUIeCKOM CII0€ CTaHAAPTHBIM CITIOCOOOM.
I3 ’Tpyoa’
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Hauupii I'D mo cyTu sBISeTCs DSJIEMEHTOM OObeMHOW TrpaduKu, W HMEET Bce oOIue
crenupuIecKre CBONCTBA C HUMHU.
Cnemuduueckue arpuOyThl Kpaii 1 u Kpaii 2 3agatot pazHooOpa3Hyro ¢GopMmy KpaeB TpyOBHI:

I'pynna I'D ‘IIpsmoyronsHuku’
B sty rpynny Bxoaat cieayroniue ['9:

» [IpsAsMOYTOJILHUK L]
» [lanean —

» Pamka =
JlaHHBIE 3JIEMEHTHI pa3MEILAOTCs B rpa)uuecKoM CII0€ CTaHIAPTHBIM CIIOCOOOM.
Hapsany ¢ tunoBsimu mapamerpamu, I'D Ianenb u Pamka uMeroT psija ceruuyueckux aTpuoyToB

(HMKe moKa3aHa BKJIaJIKa ::—:é(OCH. cBoiicTBa) okHa cBoicTB i ['D [Manean u Pamka):
Property Walle
Barder 5
Border color |

Fill calor |
Fill True

Inzet Falze
System colors True
Hide at Start Falze
Tooltip

» 3aamBKa — eciu [UIsl TaHHOTO aTpuOyTa ycTaHOBiIeHO 3HayeHue False, 3anuBka npomanaer u ['D
cTaHoBHTCA po3pauHbiM. Hrxe mokazanst I'D Manenan n Pamka ¢ 3anuBkoit u 6e3:

» YTomieHHblil — 5TOT aTpuOyT onpenesser ua ['D — Beictynarommii (False) / yroniaennsiii
(True). Huxe nokazansl ['D IManean 1 PaMka B 10J10)KEHUH BHICTYNAKIIMIA U yTONJIE€HHbII

» CucreMHBIe 1IBeTa — IPU 3HAUYeHUM aTtpudyTta True mist I'D urHopupyroTes 1BeTa, 3aJaHHbIE
HacTpoiikamu LlBer koHTypa u LBer 3aiuBku. Mcnons3ytorcs cucremusie nera MS Windows. Huxe
nokasansl ['D Ianens u Pamka npu ncnosib30BaHNN CUCTEMHBIX LIBETOB M 33JaHHBIX HAacTpoiikamu ['0:

Mpynna 'S ‘O6bemHas rpacuka’
B sty rpynny Bxozdr cienyromue ['9:
» [naunap
» Chepa ©
» Konyc A
» Top o
O

» I[lupamuga

» EMKkocTh
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>4
» Knanan

JlaHHBIE 3JIEMEHTHI pa3MEIAOTCs B rpa)uueckoM CI0€ CTaHIAPTHBIM CIIOCOOOM.

Hapsiny ¢ tunossiMu mapamerpamu CkpbiTh Ha crapre, Iloackaska u ba3oBblii nBer,

obbeMHbIe ['D umeroT psaa cnenuduyeckux arpuOyToB (HWKE MOKa3aHa BKiIagka =:(OCH. cBOICTBA)
okHa cBoiictB I'D Huaunap):

B Linvrap
B | ¢

Froperty Walue

B az0ELIN UEET
K03 b MEHT APKOCTH AMdy3Horo oTpaserwa 100

il

K.0@ P MEHT ZEDKANEHOMD OTPaKEHMA 1]

F.cca PUMEHT APKOCTH 3EpKanbHoro arpakeHia O

[MpozpayHoCTE ]

TercTypa

M acwratpoBaHie TercTYpE! Falze
K.auecTeD [%] 1]

TonWwMHa cTeHoK, 0

K.paii 1 MpaAroi
K.pah 2 Mparao

[ pHEHTALUMA BepTikaneHo
CEpETE NP cTapTe Falze
Monckazka

Oobuwue cneyugpuueckue ampudymul 06vemnvix I'2
Crneuuduueckumu atpubyramu, OOmMIMMHU AN Bcex ['D Tpynmbl, SBISIOTCS cleayroume (Ha
PUCYHKE ITOKa3aHbI 3HAYCHUS aTPUOYTOB MO0 YMOJIYAHHUIO):
B azoBeii uper
K. pPHLMEHT APKOCTH aMgdysHoro oTpakeHyra 100
F.coa hohUMEHT SEpRANEHOMD OTPAHEHMA 1]

k.03 PhMUKMEHT APKOCTH 3E0KaneHora oTpasieHHA 0

MNpospayHocTE 1]
TekcTypa

b acIUT aGHMpOEaHIE TEKCTYDE Falze
K.auecteo %] 0
ToAlMHA CTEHOEK 0
Ckpbme NpM CTapTe Falze

B PIIJI ucnonp3yercst Mozenb OCBEIIEHUS OOBEMHOTO 3JEMEHTa OJHUM HCTOYHHKOM O€loro
cBera (MOJIOKEHHE HCTOYHMKA 3ajgaercs B juanore IlapaMmerpbl 3KpaHa, Npu 5TOM I[BETOBBIE U
OTpakaTeJIbHbIE XapaKTEPUCTUKHU "D 3a1ar0TCs C TOMOIIBIO CIETYIOIIUX aTPUOYTOB:

» Kodppuuuent sipkoctu auddysnoro orpaxenuss (dc) — xoddpdunment (0-100),
OTIPENIENSAIONINI SIPKOCTh NU(P(GY3HO OTPAKEHHOTO cBeTa. BO BHYTpEHHEM NpEACTABICHUU 3HAYCHHS
kodpduurenta nup¢y3HO OTPakKEHHOI'O CBETa PaBHBI COOTBETCTBYIOMIMM 0a30BbIM 3HaueHHsIM RGB
(3amarotcs ¢ momolpo aTprudyra bazoBbiii nuBer), ymHoxeHHbIM Ha 0.01dC.

» Koadpunment 3epkanbnoro orpa:kenusi (K) — konndyecTBeHHas! XapaKTEPUCTHKA 3ePKATLHOTO
OTpaXeHHus, 3ajgaercss Kak uucio B jauanazoHe 0-128 (128 coorBerctByer 100-mpouieHTHOMY
OTPAKEHHIO).

» Kodpduuuent spkocTtu 3epkajibHoro orpaxenusi (SC) — koddoumment (0-100),
OTIPENIENIAIONINI SAPKOCTh 3€PKAJIBHO OTPAXXEHHOTO CBeTa. BO BHYTpEHHEM NpEACTaBICHUU 3HAYCHUS
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Koa¢dulMeHTa 3epKadbHO OTPa)KEHHOTO CBETa PaBHBI COOTBETCTBYIOMIMM 0a30BbIM 3HaueHusiM RGB
(3amaroTcst ¢ momorteio atpudyta ba3zoBblii uBer), ymaoxeHHbsM Ha 0.01scC.

Atpubyt IIpo3padyHocThb omnpeaeisieT CTeneHb mpo3padyHoctd ['D. DTOT mapaMerp 3aaaeTcs B
nporentax (0-100), 0 cooTBeTcTBYeT abCONIOTHON Hempo3padyHocTH. Ha puCyHKe MmoKa3aHbl aOCOTIOTHO
HEMPO3pavyHbIN U MOJTYIPO3PAUHbII LIUITUHAPHL:

C nomompto atpubyra Tekerypa moBepXHOCTh 00beMHOro I'D MOXKET OBITh TEKCTYpHpPOBAHA.
[lpn HakaTMu KHONKM B pasnene KoHdurypupoBanusi aTpuOyra TekcTrypa Ha dKpaHE MOSBIISETCS
HABUTATOP PECYpPCHON OMOIMOTEKHM PacTPOBBIX PUCYHKOB. B 3TOM HaBHraTope BBIOMpaeTCs PHCYHOK,
KOTOPBIN MCIOJIB3YETCS B KAUECTBE TEKCTYPhIL:

T exture P ™ Select a resource item |E|g|

E 3

e e

ATpubyr MacmrabupoBanue TeKCTypbl IpU 3HA4YeHUH [rUE wMacmTabupyer pasmep
n300pakeHus TEKCTypsI 10 pazmepoB ['D. [Ipu 3nauenun False Tekctypa uMeeT OpurHHaNIbHBINA pa3mep.
ATtpubyt KauectBo (%) onpenenser cTeneHb NpOpUCOBKU TeKCTYphl. Hike mokazana ogHa u Ta

[Tpu momomm atpubyTta ToJMHA CTEHOK MOXHO CHAENaTh BUAMMBIMH OTPaHUYMBAIOIINE
o0beMHbIHN ['D cTeHKH.

Cneyugpuueckue ampuoymeor I'3 ’Hununop’

ATtpubytsl, cnerupuunsie s ['D Huaunap, mokazaHbl Ha pUCYHKE:

K.pai 1 MpAroi
K.pati 2 Mparaoi
QpuEHTAUMA BepTikaneHo

C nomomrpto koH(urypuposanus arpudyto Kpaiil u Kpaii2 MoxxHO 3a1aBaTh pa3sHOOOpa3HYyIO
(dbopMy OCHOBaHUHN IMIUH]IPA:

i

ATtpubytr OpueHTanusi 3a7aeT pacroyiokeHue odOpasyromeit ans I'D Huaumnap (He cienmyer
myTaTh 3Ty QYyHKIHUIO ¢ noBopoToM ['9). Ilo yMomuaHuio ycraHOBIIEHO 3HaueHue BepTukajbHO, 4TO
COOTBETCTBYET BEPTHKAIBHOMY PAcIOJIOKEHUI0 oOpasyromieid. Hike mokaszan oAMH M TOT ke LUIMHID,
JUIsl KOTOporo arpuOyty OpHeHTalusi yCTaHOBJICHO 3HaueHHWe BepTukajJbHO (JEBBI PUCYHOK) H
I'opu3oHTATBHO (TIPaBbI PUCYHOK):
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Cneyuguueckue ampuoymot I'3 ’Cepepa’

Cremmuduueckum arpulbyrom s ['D Cepa spnsercs Orodpakaemasi yacTb. ATpuOyT MOXeET
npuHUMaTh JBa 3HadeHus — Yactb u CeKTOp, B 3aBUCHMOCTH OT KOTOPBIX MEHSIOTCS JBa HMKHHUX
CIIHCKA:

OTofpakastas 4acTs YHacTb
MNaparteTtp 1 MaaHoCTED
MapareTp 2 Hacte 1

OTofpaxastdan 4acTh CekTop
Ha4aneHEIR yran a0
Yron pazeopora 360

B nepBom ciyuae napamerp YacTh onpezenser, Kakasi UMEHHO 4acTh JIOJDKHA OBITH OTOOpakeHa
(mpu BBIOOpE ommumu IMOHOCTBIO PTOT mMapaMmeTp UrHOpUpyeTcs). Ha pucyHKax moka3aHbl BapHaHTHI
oroOpaxkenust ['D Cdepa npu cienyromux napamerpax (ciesa Hampaso): Iloanocteio; IlosoBuna —
Yacrn3; [losoBuna — Yacte 4; YerBepTh — Yacth 2; YerBepTh — Yacts 1.

Bo BTOopoMm cnydae mist ['D 3amaercst cektop oToOpakeHHs. YTON pa3BoOpoTa CEeKTopa (3amaercs
napamMeTpoM YTroJl pa3BopoTa) OTCUUTHIBAETCS OT HEKOTOPOTrO HAYAJIbHOTO HAMPABJICHUS; YTOJ MEXIY
HaYaJIbHBIM HAIIPABJICHHEM W TOPU30HTAJIBHBIM HAINPaBICHHEM K IMPaBOW CTOPOHE 3KpaHa 3aaeTcs
napamerpoM HavanbHubiil yroa. O6a yria 3agarorcs B rpagycax (0-360) u OTCUMTBHIBAIOTCS 1O YAaCOBOM

cTpenke. Ha pucyHkax mokaszanbl BapuaHTbl oToOpaxkeHusi ['D Cdepa mpu crienyrommx napamerpax
(cneBa Hampapo): 90 u 180, 180 u 270.

aP

Cneyugpuueckue ampuoymur I'3 Konyc’

Cremnduueckumu atpudyramu g I'D Konyce ssistorcss Orodpakaemasi yactb, OTHOILIeHUE
OCHOBaHMii, % 1 OpueHTALMA.

WNHcTpymeHTsl KoH(purypupoBanus arpubyra OtoOpaxaeMasi 4YacThb INpeAHA3HAYECHbl JUIs
3amaHusl oroOpaxaemoil yactu ['D Konye. Atpubyr MoxeT NmpuHMMAaTh JBa 3HaueHus — Yactb u
CekToOp, B 3aBUCUMOCTH OT KOTOPBIX MEHSIFOTCS JIBa HUKHHUX CIIMCKA!

OTofpaastag 4acTe HacTe
MNapareTp 1 MoAHoCTEoD
MaparteTp 2 YacTe 1

OToApasact4aq YacTh CekTop
HauaneHei yron a0
Hron pazsopora 360

B nepBom cityuae mapamerp Yacth onpenenser, Kakass HMEHHO 4acTh JIOJDKHA OBITh OTOOpakeHa
(mpu BbIOOpe ommuu IlosHOCTBHIO PTOT MapaMeTp urHopupyercs). Ha pucyHkax moka3zaHbl BapUaHTHI
otobpakenns ['D Konye npu cienyromux napamerpax (cieBa Hamparo): IlosHocTsio; IlosioBuna —
Yacrn3; [loosuna — Yacte 4; YerBepTs — Yacts 2; YerBepTh — Yacts 1.
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LAAVA

Bo Bropom ciyuae mist ['D 3amaercst cektop oToOpaskeHHs. YToJ pa3BOpoTa CeKTopa (3agaercs
napaMeTpoM YToJ1 pa3BoOpoTa) OTCUUTHIBACTCS OT HEKOTOPOI'O HAYAJIBLHOTO HAMPABICHUS, YTOJI MEXKIY
HAYyaJbHbIM HANpaBJICHUEM M TOPU30HTAIBHBIM HAIpPaBICHUEM K IPaBOM CTOPOHE 3KpaHa 3aqacTcs
napamerpoM HavaabHblii yroa. O6a yria 3agarorcs B rpagycax (0-360) U OTCUMTBHIBAIOTCS 1O YaCOBOM
crpenke. Ha pucynkax mokasanbl BapuanThl oToOpakenusi ['D KoHyc mpu cienyromux mapamerpax
(cneBa Hampapo): 90 u 180, 180 u 270.

3HayeHue arpubyra OTHOLIeHHe OCHOBAaHMIl, % 3ajaeTcd B IMPOLEHTAX U OINpenesser
cooTHoweHue auamerpoB ocHoBaHuil (0-100, 3nauenue no ymomyanuro — 50, npu 3Hadenun 100
JAMaMeTp MEHBIIET0 OCHOBAaHMSA paBeH | pX, npu 3HaueHnu O AuamMeTpbl OCHOBAHUH PAaBHBI):
OTHOWEHME OCHOBaHMEA [5) 50

Hwxke mokasaH OJMH M TOT XK€ KOHYC IpPU CICIYIOIUX 3HAYCHHSX JaHHOTO arpuOyrta (cieBa
Harpaso): 50, 100, 0.

\['VI]

Cneyugpuueckue ampuoymur I'3 *Top’

Crnenuduuecknmu atpudytamu mist I'D Top sisirorcest OTodpaskaemas yacth v ToJrnuHa.

WNHcTpyMeHTsl KoH(purypupoBanus arpubyra OtoOpaxaeMass 4acThb IpeJHA3HAUYEHBl IS
3aaHus oroopaxaemoit yactu I'D Top. ATpuOyT MokeT mpuHUMaTh Ba 3HaueHus — Yactb u Cekrop, B
3aBHCHUMOCTH OT KOTOPBIX MEHSIFOTCS JIBa HUKHHUX CIIUCKA!

OTofpaastas 4acTe YacTe
MaparaeTp 1 MoAHoCTEoD
MaparteTp 2 Yacte 1

OTofpasask4aq YacTe CekTop
HauaneHei yron a0
Hron pazeopora 360

B nepBom ciydae nmapamerp Yacth onpesenser, Kakas HMEHHO 4acTh JIOJDKHA OBITH OTOOpakeHa
(mpu BbIOOpe ommuu IlosHOCTBIO 3TOT MapaMeTp urHopupyercs). Ha pucyHkax moka3aHbl BapUaHTHI
orobpakenuss ['D Top npu cienyronux napamerpax (cieBa Harpao): Iloanoctbio; I[lonoBuna —
Yacrtb3; lHonoBuna — Yacts 4; YerBepTsh — YacTs 2; YerBepTh — Yacts 1.

OQN\J

Bo BTopoMm ciywae mist ['D 3amaeTcst ceKTop OTOOpakeHMs. YTOJ pa3BopoTa ceKropa (3amaercs
napamMeTpoM YTroJ1 pa3BopoTa) OTCUUTHIBAETCS OT HEKOTOPOro HAYaJIbHOTO HAMPABJICHUS; YTOJI MEXITY
HaYyaJbHBIM HANpaBJICHHEM M TOPU30HTAIBHBIM HAIpaBJIE€HUEM K IPaBOM CTOpPOHE HKpaHa 3aJaercs
napamerpoM Havaabhbiii yroa. O0a yria 3agatorces B rpajaycax (0-360) 1 OTCUMTBIBAIOTCS 1O 4aCOBOM
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ctpenke. Ha pucyHkax moka3aHbl BapuaHThl oToOpaxenus ['D Top npu crneayromux napamerpax (ciaeBa
Hanpaso): 90 u 180, 180 u 270.

<D

Atpubytr ToJmMHa omnpenenser TONIIMHY Topa M 3amaercs Kak uucio B auanazone 0-100
(3Hauenuto o ymonvanuio — 20, npu 3Havenun O TonmuHa Topa paBHa 1 px, mpu 3HaveHun 100 — 200

pX):

TanwmHa 20
Huxe nmokazan ouH M TO K€ TOp € pa3MepaMy OrpaHMYMBAIOLIEro0 IpsiMoyrosibHUKa 90x90 px

MIpH CJIENYIOMKUX 3HaueHusAX arpuoyTa Tosmuna (cneBa Hanparo): 1, 10, 20.

0@

Mpynna I3 ‘I'pacdumkn’

ifa¥s
B sty rpynny Bxoaut eauHcTBeHHbIN 'O Tpenn =,
I'paduueckuil a1eMeHT pazmelaercs B rpa@uecKoM CJI0€ CTaHAAPTHBIM CIIOCOOOM.
I'D Tpenn npenHazHaueH Ui OTOOpaKeHHMS Ha TpaduKe W3MEHEHHs 3HAUCHUS NMPUBS3aHHBIX

apryMCHTOB BO BpCMCHHU. HpI/IMepHHﬁ BUJ 3TOI'O rpaQ)quCKoro OJICMCHTA IMOKa3aH Ha PUCYHKE:
= i

|
7 G & (A~ 1941072004 12:26:35.102
1000 - v
750 -
50.0
25.0
0.0 L
2411.04 143857 143912 14:39:27 14:3%:42 14:3%57
Ei% v ¢ @« D D P
Curve Pattern | Source Yalue
Sin 34,9359
——Kanan#t? B0

== Jrays
OxkHo cBoiictB I'D conepsxur Briaaku OcH. cBoiicTBa ( =) u Kpusbie ( ==).
Britanka OcH. cBoiicTBa IpeCTaBlIeHa HA PUCYHKE:
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Property W alue
Flrientaticun Horizontal
Background color [
Baze font M5 Shell Dlg,2
Resizeable True
Caption Trend 1
Grid

Ilze True

Color

Style
Legend

Show True

Font M5 Shell Dig.8
Curzar colar I
Time axe

Show True

b ark s 4

Fange E0

it IBC
Walue axe

b ark s 4

Show Al aues
Buffer zize 500

ATpubytr OpHeHTalus OnpeesieT rOPU30HTAIBHOE WM BEPTUKAIBHOE 0JI0KEHHE BPEMEHHON
KBl Ha rpaduke.

Jlj11 BO3MOYKHOCTH U3MEHATh Pa3Mepbl OKHA TPEHJa B peajlbHOM BPEMEHHU MPEYyCMOTPEH aTpudyT
Macwradupyemsblii.

Ha3BaHue okHa TpeHa MOXKHO 3a]1aTh ¢ IOMOIIbIO aTprOyTa 3aro10BoOK.

Paznen Cerka mo3BoJileT ¢ NMOMOIIBIO CTaHAAPTHBIX MHCTPYMEHTOB HACTPOUTH LIBET M CTHIIb
JMHUN CETKH Ha rpaduke.

Paznen Jlerenaa yrpasisieT BUIMMOCTBIO JIETEH IbI IO TpaMKOM, a TaKKe MO3BOJISIET HACTPOUTD
HPpUQT [T TEKCTA JETSHIBI.

Paznen Och BpeMeHH COIEPKUT CIIEYIONINE HACTPOUKH BPEMEHHOM ocH rpaduka:

» Iloka3pIBaTh — IPU YCTAaHOBKE 3HaU€HMs T rUe MmoJMUCH BpEMEHHOM OCH BUAHBI Ha TpaduKe;

» Paz0uenue — onpenenser, Ha CKOJIBKO YacTell pa30uMBaTh BUAUMYIO YaCTh BPEMEHHOM OCH;

» lnana3oH — onpeeseT BUANMBIN Trana3oH 3HaueHuid BpemenHoi ocu (0-100);

» EnMHMIbI — eTuHUIBI U3MEPEHUs Auana3oHa. BeiOuparoTcst U3 MEHIO: CeKyH/Aa, MUHYTAa, 4ac,
JACHb.

Paznen Ochb 3HaYeHHH COEPKUT CIEAYIONINE HACTPONKH OCH 3HaUCHUM Tpaduka:

» Pa3zbouenue — onpeenser, Ha CKOJIbKO YacTel pa30MBaTh BUAMMYIO YaCTh OCH 3HAaYECHUH;

» IlokasbiBaTh — 33/1a€T MapaMeTpbl BUIUMOCTH 3HaU€HUI Ha ocu. BriOupaercs u3 MeHto:

Shows Al axes W

Only active
Al axes
MHone

ATtpubyt Bydep 3amaer xonuuecTBO XpaHMMBIX B MaMsSITH 3HAYEHUM KPHUBBIX IS BBIBOJA Ha
9KpaH B peasibHoM BpeMeHH (500-32000). Ecnu kpuBas oroOpakaet 3HaueHus apxusupyemoro B CITAJL
KaHaja, TO Ha rpaduK BBIBOJSATCS BCE 3alMCAHHbIE 3HAUCHUS U3 apXUBa.

Jis Toro, 4TOOBI MOJMYYUTH Ha dKpaHe rpaduk, HE0OX0IUMO 100aBUThH XOTs ObI OJITHY KPUBYIO Ha
BKkiagke Kpusbie.
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Jns noGaBneHus KpUBOM (WM ee yJaleHUs) HCIONb3yeTcs KOHTEKCTHOE MEHIO, BbI3bIBAEMOE
HakatueM [1K mbim Ha crpoke KpuBsbie (1m, coorBercTBeHHO, KpuBas).

s penakTupoBaHUs CBOMCTB KPUBOM IIPETYCMOTPEHBI CIEIYIOIINE HHCTPYMEHTBI

» 3aroJI0BOK — Ha3BaHUE KPUBOMU.

» [IpuBs3Ka — 3a1aHKe TPUBI3KU KPUBOM K apryMeHTy 3kpaHa. [Ipu Haxxatuu JIK B janHOM nosie
Ha HKpaHe MOSBISETCS CTAaHJAPTHBINA JUAIOT BEIOOpa apryMeHTa.

» IIBer — 3amaHue uBeTa KpuBoW; npu Haxartuu JIK B 3TOM Mojie Ha 3KpaHe MOSABIAETCA
CTaHJIAPTHBIN JUAJIOT BRIOOpA IIBETA.

» CTuiab JMHMHM — 3aJaHue CTWI JuHUM; npu Haxaruu JIK B 3ToM mose BbIBOAMUTCS
BBIIIAJAIOLIUI CIIUCOK CTUJIEH.

» TosmuHa JTHHUM — 337a€T TONIIHUHY JUHUU KPUBOU B ITUKCEIISX.

» Tun meTok — onpezenseT, HY>KHO JIM BBIJICTSATh TOYKY HAa DKpaHE HA KAXKJOM TaKTe Mepecuera.
Tun BeieneHus: BBIOUpaeTcs U3 MEHIO:

Tun reTok Het meTok A

Het meTok,
|
b4
-+
»

» CTnJb JIMHUM BHe TPAHML — CTUJIb JIMHUM IIPU NEPEX0/i€ 3HAYCHUI NPUBSI3aHHOTO apryMeHTa
3a rpaHMIlbl, 3a/1aHHbIe aTpuOyTamMu Make. 3HaYeHue 1 MuH. 3Ha4YeHue; npu Haxxatuu JIK B aToM nosne
BBIBOJIUTCS] CTAHJIAPTHBIN CIIMCOK CTUJIEH;

» Makc. 3HAYEHHE — [IPEIETIbHOE MAaKCUMAaJIbHOE 3HAUYEHUE KPUBOM;

» MuH. 3Ha4eHue — peieIbHOE MUHUMAIbHOE 3HAaUEHUE KPUBOM;

» UHTepnoinpoBaHue — Ipy yCTAaHOBKE 3TOMY aTpuOyTy 3HadeHus | rue, rpadyuk CriaxuBaeTcs
METOJ0M MHTEPIIOJISILUH.

ITocne 3amycka B peaJlbHOM BPEMEHM C IIOMOIIBIO NIAHEJIM MHCTPYMEHTOB MOYHO MCIIOJIb30BaTh
cienyromue HacTpoiiku I'D Tpena:

s KHOIIKa BO3BpaTa K UCXOJAHOMY MaciITady TpeHa;

K _ yBenudeHue. KHomka umeeT 1Ba MOJIOKEHUS — HakaTa W orTkara. [Ipu HaxaTol KHOIKE
BKJIIOUEH PEXUM YBEIHMYEHHUs — npu HaxaTol JIK Hy»HO BBIIENINUTH NMPSIMOYTOJIbHBIN IHana3oH rpaduxa
JUISL €70 YBEJIIMYEHHOT'O IIPOCMOTPA;

& — [nNepeMelIaTh IO TOUKAM;

E HacCTpPOWKM KpuUBBIX. [Ipyn Ha)kaTWM 3TOM KHONKM BBIBOAMTCS IHAJIOr HACTPOWMKH KPHUBBIX
TpeHJa, WAEeHTUYHbIN Bkianake Kpusble oxkHa CpoiicTtBa o00bekTa. OKHO TNpegHA3HAYEHO JUISA
no0aBieHMsl/yJalleHNs KPUBBIX TPEH/IA, a TAK)KE U3MEHEHUS UX HACTPOEK, B pealbHOM BPEMEHH;

. NEepeNTH K BpeMeHHOM MeTke. [Ipn HakaTuu Ha 3Ty KHOIKY IOSBIIIETCS JUAIOrOBOE OKHO
BBOJla naTel U BpemeHH. [locne Haxartus kHonku OK Ha TpeHn BBIBOAMTCS MH(OpMalMs, HaYMHAS C
YKa3aHHOTO BPEMEHU.

= II0Ka3aTh IIaHEJIb MHCTPYMEHTOB. Ecin KHONKa HE Ha)kaTa, MaHENIb WHCTPYMEHTOB HE
oToOpaxkaercs;
F
~#  _ YHZUKAaTOp CHMHXPOHM3AIMM OTOOpakaeMbIX JaHHBIX ¢ apxusom CITAJl. Tlpm
RN
CHHXPOHHM3AIIHH HKOHKA CTAHOBUTCS [IBETHOH 3 |

D G u B KHOIIKU IS TIepexo/ia o BpeMeHHoM ocH rpaduka. COOTBETCTBEHHO K
HA4yaJly, HAa IeHb HAa3a/l, HA YaC HA3a/l 1 HA 4ac BIepe], HAa IeHb BIiepe/l, K KOHILY;

s cmemenns no ocsiM TpeHAa MOYKHO TaKKe UCIIOJIb30BaTh JIUHENKH TPOKPYTKH.

YroObl B peabHOM BpEMEHHM M3MEHHUTh MaclITad mo Jito0oi u3 ocelt Hajo Haxarth JIK B obmactu
TpeHa, a 3aTeM HaxaTtheMm coueranus kiaaBuil CTRL+<cTpeaku> ycTaHOBUTH TpeOyeMblil MaciiTal.



161

Fpynna 'S ‘NMpubopbr’
B oty rpynny Bxoadr caenyromue ['O:

» IoszyHoK 1P

» CrpeJiounblii npudop 2

I'3 ’llon3ynox’

['D IoJ3yHOK UCTIONB3YETCs TS 3a/IaHMsI W/WIH WHAWKAIMY 3HAUYCHUS TPUBSI3aHHOTO apryMEHTa,
a TAaKXC i1 HWHAUWKAOWU BBIIIOJIHCHUA 3aJaHHOI'O0 YCJIOBHA. HpHMepHBIﬁ BHUO 3TOI'O I’pa(bI/I‘-IeCKOI‘O
3JIEMEHTA TIOKa3aH Ha PUCYHKE:

Atpubytel ['D IomsyHok koHpurypupyroTcs Ha Bkiaake (OcH. cBoiicTBa) OKHa CBOWCTB
JaHHOTO Ipa)uIecKOTo JIEMEHTA.
Bkiaaka OcH. cBO#CTBA IIPECTaBIICHA HA PUCYHKE:
3|4 Slider

Froperty " alue
Hide at Start  False
b onitared *alue 50
Contralled Value
Orientation Right
3D Effects
Slider
Bat
Marks
Backaground [ ]

Frame

[

ATpubyTel OTOOpakaemMasi BeJIMYMHA U 3ajaBaeMasi BeJJHYMHA ONPECIAIOT (PYHKIMOHAIBHOE
HazHauyeHue ['D.

YroOsl I'D mHAMLIMpOBaN 3HAuU€HHE MPHUBSI3aHHOTO ApPryMEHTa WM BBIMOJHEHHE HEKOTOPOTo
YCIIOBUSI, HY)KHO TUHAMHU3HPOBATh ero arpuoyT OTodpakaemMasi BeJIMUHHA).

[Ipu packpeiTuH cnucka B paszzgene KoH(urypupoBanus arpulyra 3agaBaemMasi BeJMYHHA
MOSIBJISIETCS. HACTpOiKa BbIOOpa aprymMeHTa, 4Ybe 3HaueHue MOJ3YHOK OyneT 3ajaBaTh Npu paboTe B
peaJlbHOM BPEMEHU.

Koa pocryma — ko jgocTyma s BOSMOKHOCTH YIpaBIIEHHS 3aaaBacMoi BenmnuuHOo# (0-255).
[lpaBa Ha HOCTYyN 3aAar0TCs JUIS MONb30BaTeNs B Bujae Macku B paszaene Jdoctym / ®opmbl kaHana
IMoan3oBaTtenn. [Ipu Koppensuuu Macku € KOJAOM JocTyna (pe3ysibTaT MOOUTOBOTO JIOTHYECKOTO
YMHOXEHHS OTJIIMUEH OT HyJIs) TOCTYI K YIIPABICHUIO pa3pelIeH, B IPOTUBHOM ClIy4ae — 3aIllpelleH.

Atpubyt Ilos0:keHue MOJI3YHKA 3a/ae€T TMOJOXKEHHE IIOJI3YHKAa OTHOCUTENBbHO IIKalbl U
COOTBETCTBYIOILIEE PACIIOJIOKEHUE HMITPUXOB U uucen Ha mkane. Huke mokazan onuH M TOT ke I'D co



162

cnenyromuMu 3HaueHusMH atpuOyTa Ilosioxkenue moJs3yHka (cieBa HampaBo): Cmpaa, CuieBa,

Caepxy, CHusy.
10 10
TE = g
0 0 i ﬁ

B paznene 3D-3¢dexTnl npu ycraHoBke atpulyTty Mcmosib3oBaTh 3HavyeHHS [rUE IBETOBas
M0JIOCA W TMOJI3YHOK MPUHUMAIOT 00heMHBIH By, Kpasi mosochl MoryT ObITh 3a1aHbl Kak KBajpaTHbIe

unu KpyrJnble:
100 100
75 75
50 a0
a0 Effects
25 25 e
Ilze True
0 0 Band Edges Fiound

I[J'ISI OTO6pa)KeHI/IH INOJI3yHKa Ha HKaJIC HAAO0 YCTAHOBUTH anI/I6y'Ty Hcnoan3oBath B pas3aciic

IMoasynok 3unauenue True. ®opma nmomsyuka (KBagpar =, Tpeyroapuuk -, JIoMuk ~_), €ro 1Ber u
pa3Mep (B TUKCENSAX) ONPEICSISIFOTCS COOTBETCTBYIOIMMH atpudytamu. Jauna pucku (%) Ha ON3yHKE
3a/1aeTcsl B MPOIIEHTaX OTHOCUTEIHHO pa3Mepa MoJI3yHKa.

Slider
ze True
Type Square
Calor
Size K]
Hairline Length [3) 50

Paznen IoJioca cogepxuT cienyromue aTpuOyThl, ONpeeNioNIre MapaMeTpsl IIBETOBOM MOIOCHI
IIKAJIBI:

Band
Uze True
"Width 10
+- High Scale Limit 100
£ High Lirnit a0
+|- High Alarrm a0
+- High ' arning 70
- Low W arhing a0
+- Low Alarm a0
+1 Lo Limnit
+ Lowe Scale Limit 0
Calar (HW, L'w]

Color [Ha, Hw, L, LA)
Color [HL. HA] (LA, LL) N
Colar >HL, <LL I
Jlnst oTOOpaXKeHUsI [BETOBOW TMOJIOCHI IIKANbl HYXHO YCTaHOBHTh artpuOyTy HcmoJib3oBaTh
3Ha4yeHue True (o yMOJTYaHHIO YCTaHOBJIEHO). Hibke mokaszaHa mikania ¢ BETOBOM MOIOCOM U 6e3 Hee:
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IIupuHa 1BETOBOM NOJIOCHI 331a€TCS B IUKCEIIAX.

I[BeroBass mojoca HCHONB3yeTCA JUIsl  LBETOBOM  KOJHMPOBKM HMHTEPBAJIOB  3HAYCHUMU
oroOpakaeMmoii/3anaBaemMoil BennuMHbl. [lo aHasorum ¢ KaHajaoOM, HHTEPBaJbl OINPECNAIOTCA IPH
MIOMOIIIHX 331aHUs 6 TPAHUILL.

JI14 pa3nvYHBIX HHTEPBAJIOB MOXHO 33JaTh CBOU LIBETa Ha I1OJIOCE.

Paznen kana conepXUT napaMeTpsl pa3OueHus U MOIIMICEH Kb
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|Jze True
"wfidth 1
Text Color ]
7 Levell
ze True
Partition 5
Lenigth 12
MNurnbers True
Fort &rial,10,bold
Fractional 2
- Level 2
- Level 3

AtpubyTel lllupuHa (3T0T napameTp 3a1aeTcs B NUKcessx) U LBeT onpenenstoT COOTBETCTBEHHO
IIMPUHY M IBET MITPHXOB M TEKCTa IMOANHUCEH BceX ypoBHeW pa3oumenus mkaiasl. AtpulOyr Llupuna
OIIpeAEIIAeT OJHOBPEMEHHO TOJIIUHY KOHTYpa LIBETOBOH MOJIOCHI IIKAJIbI.

Jlns mikanel MOTYT OBITh 3aJaHbl 3 ypoBHs pazoueHus. s kaxxaoro ypoBHs (IPUHAUIEKHOCTD K
YPOBHIO YKa3bIBa€T YHUCIIO B HAMMEHOBAHUM pa3ziesia) MOT'YT ObITh 3aJJaHbl CJIeIyIOIue TapaMeTphl:

» Ucnonb30BaTh — NpU yCTAaHOBKE ATOMY aTpuOyTy 3HadeHHs | rue pa30neHHe JaHHOTO YPOBHS
UCMOJIb3YETCsl, COOTBETCTBYIOIINE IITPUXH OTOOPaXKAIOTCS Ha IIIKAJIe.

» YncJio gesieHMH — 4nCIio AeJICHUN JAaHHOTO YPOBHS.

» JliuHa WTpUxa — IJMHA IITPUXa JAHHOTO YPOBHS (B MUKCEIIAX).

» Iloka3aTb 3HayeHHs] — IPU YCTAaHOBKE ATOMY aTpuOyTy 3HadeHHs] [rue oToOpakaroTcs
YHCJICHHBIE 3HAYEHUS], COOTBETCTBYIOLINE IITPUXaAM JIaHHOTO YPOBHSI.

» pudTt — mpudt, ucrnonb3yemblil 17151 0TOOpaKEHUs YUCIIEHHBIX 3HAaYEHUI JaHHOTO YPOBHSI.

» JlecATHYHBIC 3HAKH — KOJMYECTBO JECATHYHBIX 3HAKOB B YHMCIIEHHBIX 3HAYEHUSAX JaHHOTO
YPOBHS.

Ecnu atpubyry Mcnosb3oBaTh mpricBoeHO 3HaueHue False, ocranpHbie aTpuOyThI ISl 3TOTO
pa30ueHst UTHOPUPYIOTCS.

[Tpu KOHPUTYpPUPOBAHUHU 3TUX ATPUOYTOB HY’KHO YUUTHIBATh IPUOPUTET YPOBHEN pa3OueHHMS:

» Atpulyt Uuciao aenenuii N 3a7aeT 9UCIIO eJIEHUN, HA KOTOPOE pa30MBaeTCs KaKI0€ JCICHHE
ommwxkaiiiero 6onee Beicokoro ypoBHs (N-1 unu N-2) mpu ero ucnonb3oBanuu. Eciau HE ouH u3 Oonee
BBICOKHMX YPOBHEW pa3OueHus He ucnoibiyercs, aTpuOyT Uucenao nesenuii N 3a1aet yncio AejaeHuil, Ha
KOTOpOE pa30MBaeTCs BECh JMAra3oH IIKabI.

I'D ’Cmpenounwiit npuoop’

D Crpesounblii mpudop mpeaHazHaueH JUId OTOOpaKeHHs TEKYyIIero 3HaueHHs KaHaua.
[{BeToBast mosoca storo I'D oToOpaskaeT HHTEpPBAJIBI 3HAYCHUH KaHaa.

Huxe nokaszans! Bkinagka OcH. CBoicTBa U BUJ] CTPETIOYHOTO MpUbdOpa:
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Junamusupyembiii atpuOyt OTo0pakaeMasi BeJIMYMHA 33/1a€T 3HAYCHUE JUII OTOOpaXCHUsS Ha
npuoope.

Atpubytr IlosioxkeHue 3ajaeT OPUEHTALMIO CTPEJIKH MpUOOpa OTHOCUTEIBHO IIKAIbl WU
COOTBETCTBYIOIIEE PACIOJIOKEHHE LITPUXOB M yuces Ha mkane. Huwke mokaszan onuH u TOT ke ['D co
crenyomumMu 3HaueHussMu arpudyta Iosos:kenue (cnesa Hampaso): I1o nentpy, Cnpasa, CiieBa.

Temnepatypa Temnepatypa Temnepatypa
10 60 go 100 0 20
60 " y 40

20 \KPEI,D, B0 40 [pag Fpa)u/ 60
5.0 ’ 20 ‘ 35.0 320 ' 80

0 100 0 100

YroJ pazBopora mKaibl MOXKET NPUHUMATh 3HaueHus1 oT 45 1o 135 rpanycos:
Temnepatypa Temnepatypa

40 60 10 G0

20 80
0 100
’ ~ 20 \Kpa,u, 80
[han

3a.0 ’

35.0 0 100

Paznen 3arosioBok copepkuT aTpuOYTHI JUIS CTaHIAPTHBIE HACTPOWKM TEKCTAa 3arojoBKa, €ro
1BETa U MIpHuQTa.

LCaption
Text T erneparypa
Colar I
Fant Arial 10

Paznenst Mosoca u tkana umeroT arpudyThl, aHanoruyHble atpudytam ['D IoazyHok.
B paspene Yka3areab MOXXHO yCTaHOBUTH IapaMeTpbl CTPENIKH, Takue kak ToJummuua, LiBer n
IBeT ocHoBaHus. ToJIMHA CTPENKH 334a€TCSI B TUKCEIISX.



165

Arrow
Wwidth 1
Colar ]
Root Colar

Hacrpoiiku paznena EAMHUIBI OPEENAOT TapaMeTpbl BBIBOAUMON €IMHUIIBI U3MEPECHMUS.

Uit
Tent uso
Caolar ]
Fant Arial 10

ITpu nomomu pasznena UHANKATOP MOXKHO PacIoyioKUTh HAa I'D MHAMKATOpP TEKYILEro 3HauYEHUsI.
st Hero MoxkHO yctaHoBuTh cBoiicTBa LiBer, LlpudT, decaTnunbie 3HAKH.
Current Yalue

Ilze True
Color ]
Faont Anial, 10

Fractional 3

Paznenst @on u Pamka c MOMOIIbIO CTaHAAPTHBIX MHCTPYMEHTOB IO3BOJIIOT PEIaKTUPOBATH
BHewmHuil Bux ['D.
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JlonoJiHUTe/IbHBIE CBeleHHMs I Oosiee riyOokoro m3ydenus mo padore B cpene TRACE
MODE 6 naxonsaTcsi B CIpaBOYHOM MTOCOOWH HA PYCCKOM SI3bIKE, BKIIOYEHHOM B COCTaB 3TOW CHCTEMBI

(Menio CnpaBka — Coaep:kaHue).

Teneppr HEOOXOAMMO M3YYUTh OCHOBHBIE JEHCTBHS MO CO3JAHMIO U PEAAKTUPOBAHUIO MPOECKTOB
ABTOMATH3AallMM B COOTBETCTBHMM C BBJIAHHBIM TIPEMOJaBaTE]IeM BapHAHTOM W  YKa3aHUSIMH,
comepxkanumucs B (¢aitne Yueonuk mo TRACE MODE 6 Bapumant X-Y. doc, rae X-Y — HOMep
BBIJIAHHOTO BapHaHTA.

Bapuant cocrout m3 aByx uacteir (X-Y): mepBas — oOmas aias Bapuanta X, Bropas (Y) —
WHIVUBUAYATbHAS TSI KQXKIOTO CTY/ICHTA.

Co3maHHbIl B X07€ U3y4eHHs 3Toro ¢aina cBoit mpoekT ACY cieayer npeaocTaBuTh P 3alUuTe
nabopaTopHOi pabOTEHI.

KoHTpoJibHbIE BOMPOCHI
1. Crpykrypa u coctaB cuctembl T RACE MODE 6.
2. OcHogusbie nousaTus cucremsl T RACE MODE 6.
3. TI'padmueckue s3nements cuctemsl 1 RACE MODE 6.
4. Tlopsimok paboTHI ¢ pa3IMYHBIMU peAakTopaMu, Bxoasimmmu B coctaB T RACE MODE 6



