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1 O nporpamme

1 O nporpamme

Owen Logic — cpeaa nporpammMupoBaHus, NpegHa3HadeHHas Ans CoO34aHus anropMTMoB paboTbl KOMMYTaLNOHHbIX
NpnbopOoB, OTHOCALLMXCSA K Krnaccy nporpaMmmupyembix perne, B 4acTHocTu, npubopos cepun MP1xx, MP200 wu
naHenu UMM120 nponssoacTtea komnaHmm OBEH.

®yHkumoHan Owen Logic otnmMyaetcs onsa cnegyowmx rpynn npubopos:

* npubopbl nepBoro nokonenus — NP100, NMP102, NMP110, NMP114, NMP200 n naHenu UIMIM120;
* npubopskl BTOporo nokoneHusi — [NP103, ¢ rpacdhmnyeckum useTtHbIM XKKU (MP205, MP225).

OcHoBHoNn yHKumMoHan Owen Logic goctyneH anst Bcex npubopoB, oyHKUMOHaN u nHTepdencsl ana npnbdopos
BTOPOrO MOKOMNIEHMS HEAOCTYMHbI A8 APYrMX NpubopoB.

Owen Logic noseonsieT nonb3oBaTento paspaboTarb nporpamMmmy aBTOMaTu3aumMmM CUCTEMbI MO COBGCTBEHHOMY
anropuTMy 1 3anucatb ee B SHEProHe3aBUCUMYIO NamsiTb npubopa. [ns coctaBneHUs nporpammbl UCMONb3yeTcs
rpacmyecknii sa3bik FBD ctaHgapta MOK 61131-3.

MepeyveHb NpubopoB, AN NPOrpaMMUMPOBaHUSI KOTOPbIX MOXET ucrnonb3oBaTbcss Owen Logic, npeactasneH Ha
cante komnaHum OBEH.

1.1 CuctemHble TpeboBaHua ana pad6otbl Owen Logic

Oﬂean,I/IOHHaFI cucrtema:

* Windows 7 (SP1+);
*  Windows 8.1;
*  Windows 10;
*  Windows 11.

CuctemMHble OUbnMoTeku:

* Microsoft .NET Framework 4.8;
* Microsoft NET Desktop Runtime 6.0.8;
* Microsoft Visual C++ 2015-2022

CucrtemHble TpeboBaHus:

* npoueccop Intel Core i3 21Ty
* onepaTtuBHas namsTb 4 ['6;
» cBobogHoe mecTo Ha ancke 700 MO;

MopkntodeHne K VIHTepHeTy TpebyeTtcs Ans crieqyowmnx 4eNCTBUi;

» 0bHoeneHne Owen Logic;
+ 3arpyska WabrnoHOB CETEBbLIX YCTPOWCTB;
+ 3arpyska makpocoB B MeHeaxepe KOMNOHEHTOB.

1.2 Ucnonb3yemMble abbpeBuaTypbl U TEPMUHbBI

Drag and drop — mexaHn3M nepemeLlLeHns anemMeHToB MHTepdenca, KOTOPbIN NO3BOMNSET NepeTacknBaTb
HY>KHbIN 3NEMEHT, yaepKmMBasi ero KHOMKOW MbILIW, U3 OOHON obnacTu B APYryio.

FBD (Function Block Diagram) — rpacduyecknii A3bik gnarpamm oyHKLMOHarbHbIX 610KOB, KOTOPbLIV
npeAHasHayeH Ans BU3yanbHOro nporpaMMmnpoBaHus.

OwenCloud — o6nayHbI cepeuc komnanum «OBEH», npumeHsembii ans yganeHHoOro MOHUTOPWHIA,
yNpaBneHnst U XpaHeHUs apXMBOB OaHHbIX NPUBOPOB, NCNOMb3YyEMbIX B CUCTEMAxX aBToMaTtusauun. [loctyn K
CepBUCY OCYLLECTBNSIETCHA C MOMOLLbIO web-Opaysepa unu mobunsHoro npunoxexus (nogpobHee cm. owen.ru/
owencloud).

Owen Configurator — MO ons HacTporiku 1 3agavv napameTpoB ycTponcteam komnaHum « OBEH».

ST (Structured Text) — s3bIk nporpammupoBaHus ctangapta IEC61131-3. NpegHasHaveH

AN NporpamMMupoBaHUs NPOMbILLMEHHbIX KOHTPOMNNEPOB U ONepaTopCKUX CTaHLNIA.

XKW — >xnaKoKprUCTananyeckuin MHaMKaTop.

KommyTaunoHHas nporpamma, nporpaMmma — pa3paboTaHHbIN Nofb3oBaTefieM Ha CXeME NPOoeKTa anropuTm

paboTbl AN nocneayoLen sanucu B npubop.


https://owen.ru/owencloud
https://owen.ru/owencloud

1 O nporpamme

KoHTeKkcTHOe MeHI — areMeHT rpadmdeckoro nHtepdenca, npeactaBnstoLwmin cobor cnmcok koMaHg,
BbI3bIBaEMbI MONb30oBaTenem Ans Bbibopa Heo6xoaMMoro AencTemsa Hag BblibpaHHbIM 06bekToM. B

Owen Logic Bbi3biBaeTcs Haxkatuem NKM no o6bekTy.

Norunyecknn curHan («curHan») — guckpeTHas puanyeckas BennunHa (HanpskKeHme unm Tok),
NPUHUMatoLLasi TONbKO [Ba 3HAaYEHUSI: BKITFOYEHO — COOTBETCTBYET JTIOMMYECKON «1» (FOr. «1»), N OTKIOYEHO —
nornyeckomy «0» (nor. «0»).

NKM — neBas kHonka MbiLn.

Makpoc — (pyHKUMOHaNbHbIN 6rok, paspaboTaHHbIA Nofnb3oBaTeNneM.

O3Y (OnepatuBHOe 3anoMuHaroLee YCTPOMCTBO) — 3HEpProsaBMcmMasi 4YacTb NaMsTi npudopa, B KOTOPOW
BO BpeMs paboThbl XpaHUTCS BbINONHAEMbIN KOA4 NPOrpaMmsbl, a Takke BXOOHbIE, BbIXOA4HbIE U MPOMEXYTOUYHbIE
OaHHble, obpabaTbiBaeMble NPOLIECCOPOM.

N3Y (MoctosiHHOe 3anomuHarowee YCTPONCTBO) — SHEProHe3aBnCcUMas NnamsaTb, KOTOpasa UCNoNb3yeTcs
ONS XpaHEeHUs MaccmBa HEM3MEHSIEMbIX AaHHbIX.

MK — nepcoHanbHbI KOMNbIOTEP.

NMKM — npaBas KHOmMKa MbiLun.

MO — nporpammHoe obecneyveHue.

Mpeob6pa3oBaTenb — yCTPOWCTBO, Yepes KoTopoe npubop nogkntoyaercd K IMK.

Mpubop — nporpammmpyemoe ycTpomncTeo, Hanpumep MNP200.

Mpubopbl BTOporo nokoneHuna — NMNP103, ¢ rpadudeckum LBeTHbIM KK (MP205, NP225);

Mpn6opbl nepBoro nokonenna — [NP100, NMP102, NMP110, NMP114, NMP200 n naHenn UMIM120;

MpoekT — chaiin, cosganHbii B Owen Logic, Bkntovatowmin B cebst nporpaMmy 1 HacTpOnKM Ansi NocneaytoLero
xpaHeHus Ha [K.

CnoTt — pasbeM B Npubope AN NOAKIIYEHNS HTepdeca CBS3N UM MOAYNS pacLUMPEHus.

YcTaBka — 3agaHHOe 3HaYeHve napameTpa PyHKLUMOHabLHOro 6roka (YCTaHOBMNEHHbLIN PEXUM).
PyHKUMOHanbHbIN 610k (PB) — CTPyKTYypHas eanHuLa nporpammbl, KOTopas Nocre BbiNOMHEHNS BbiAAET
0fOHo unu donee 3HavyeHU. MoxeT ObITb CO30aHO MHOXECTBO MOUMEHOBAHHbIX 3K3EMMIAPOB (KONWiA)
PyHKUMOHanbLHOro 6noka.

PYHKUUNA — CTPYKTYPHasa eguHuLIa NporpaMMbl, KOTopasi NOCIE BbIMOMHEHWS BbIAAET TONbKO O4HO 3Ha4YeHUe.
DYHKLMSA HE XPaHUT MHPOPMALIMIO O CBOEM BHYTPEHHEM COCTOSIHUU, TO €CTb BbI30B OYHKLIMM C OOHUMU U TEMU
Xe hakTn4eckMMm napameTpamMu BblOAET TO XKe 3HAYEHNE.

XoncrT, cxema — norne g5is pasMeLleHns rpacdmyecknx KOMMOHEHTOB NMPOEKTa U peaakTUpOBaHUS
COeOUVHUTENBHBIX Lenen Mexay HAMMU.

Linkn — Bpems BbINONHEHNsI NpnbOpOM 3agaHHOM NPOrpaMmbl (3aBUCKT OT KONMYECTBA BbINMOSTHAEMbIX
onepauuin B nporpamMmMHbIX Liensix).

3CMNN3Y (AnekTpoHHO-CTUpaemoe MNMporpammmpyemoe NocrtossHHoe 3anoMmuHalwLlee YCTPOMCTBO) —
YacTb MHTErpasnbHOM CXEMbl MUKPOMPOLIECCOPA, KOTOPasi UCMONb3YeTCst AN XPaHEHUS OaHHbIX.



2 YcTaHoBKa

2 YcTtaHOBKa
1.

CkavanTe Ha MK 1 3anyctute dann Owen Logic.exe.

2. OTKpoeTCcs OKHO MacTepa ycTaHoBKU. O3HaKOMLTECH C MHJ)OpMaLMen n HaxxmuTe kHorky [danee.

8 YcraHoska — Owen Logic — X

Bac npuBercrByeT Mactep
yctaHoBku Owen Logic

)) Mporpamma ycradHoeut Owen Logic 2.10.3924 va saw
KOMMBHOTEP.

PekoMeHZyeTCA 38KPLITE BCE NMPOYME NPUIDKEHUA Nepeq
TEM, KaK NPoOJoM#HTE.

HamuTe «[anees, ytobel NPOAOMKUTE, HAKW «OTMEHE»,
yToGkl BEIFTH W3 NPOrpaMMel YCTEHOBKH.

VIBI:H

PucyHok 2.1 — OKHO macTepa yCTaHOBKMU

3. O3HaKkoMbTECb C NINLUEH3NOHHBIM COrnaLleHNeM U, B Clny4ae cornacwums, Bbl6epMTe A npuHUMar ycnoBus

cornaweHus. Haxmute KHOMKY Danee.

8 YcraHoska — Owen Logic =

>
TNMuuex: Cor.
MoxanyiicTa, NPoUTHTE CNEAYHILLYH) BEXKHYH MHOPMALWKD Nepes TEM, Kak

NpoaomEUTb.

MoxanyiicTa, NpouTHTe ciegylLlee NnueHauoHHoe Cornawenne. Bel AOMKHEL
NPWHATE YCNOBWSA 3TOTO COTNALUEHUA Nepes TeM, Kak NpogonxuTh.

Mepes WCNONL30BAHMEM AAHHOTO nporpamMmHoro ofecneueHns, noxanyicra, A
|D3HAKOMBTECH C YCIOBHAMM HINKECIEIYHILLErD NHLEHINOHHOID COMNALLEHMS.
Mioboe Mcnonb3oBaHke Bamu nporpaMMel 03Ha4aeT nonHoe 1 GezorosopoyHoe
|MpUHATHE BaMK ero ycnoBwil.

Ecnu Bel He NPUHUMAETE YCNOBUA NMUEH3WOHHOTD COFNALLEHHA B NOJHOM
lo6reme, Bl He WMeeTe Npaea MCMoNL30BaTL NporpamMHoe obecneyeHue B
|KaKi-nubo Lensx.

AnsA 3awmTel Bawwx npae 000 «OeeH Uudpossle pewenna» (ganee —
MpaeoobnanaTens) ocTaenaeT 3a coboil aBTOpCKME NpaBa Ha AaHHoe
|nporpammHoe obecnedexue n npegnaraet BaMm MCNONL30BATE HACTOALLYH
JIMUEH3WK, B COOTBETCTBUN C YCNOBUAMK KOTOPOI Bbl BNpaBe MCNONL30BATh bl

(@) A1 npUHUMAKD YCNOBWS COrNaLIeHUA

e
(_J Al HE MPHHUMAK: YCNOBMA COTNALLEHHS

Hazag Hanee OTMeHa

PucyHok 2.2 — OKHO NULIEH3UOHHOro cornalleHus

Boibepute nanky ans yctaHosku Owen Logic 1 nanky Ans sprbika B MeHto Nyck. HaxxmuTe kHonky fanee.

Mpu HeobxoguMOCTH co3aaHus sprbika Ha pabo4eM CTone 1 B NaHenun BbICTPOro 3anycka, co3gaHus CBA3U
ansa dannos ¢ pacwmpeHmeM .owl n .owle ¢ Owen Logic n yctaHoBkn 6ubnuotekn .NET6 SDK anga
co3gaHusa MacTepa TupaxupoBanus ansa OC Linux, ycTaHOBUTE COOTBETCTBYHOLLME YeKOOKChI. HaxmuTe

KHomMKy Oanee.


https://owendigital.ru/solutions.html#id_3

2 YcTaHoBKa

8 YcraHoska — Owen Logic — X

Boibepute oy 3agaun
Kakue AoNoNHUTENbHBIE 334a4M HeoBX0aUMO BEINONHUTE?

BeifepuTe AONONHUTENEHEIE 38Aa4M, KOTOPLIE AOMMHEl BEINOJHUTECA NPH YCTAHOBKE
Owen Logic, nocne 3Toro HaxMuTe «/lanee»:

JononHUTENEHBIE 3HAYKN:

CozpaTe ApnbIK Ha Pabouem cTone

[] cozpats spnsik 8 Nanenu GeicTporo sanycka

Accoumauna c daiinamu:

Ceazate Owen Logic ¢ haiinamu, MerLuMy paciumpenue .owl, .owle
JononHutensHoe nporpaMmMHoe obecneyeHue:

|:| YcraHoeuts .NETE SDK ana cosgaHuA MacTepa TMPaXupoBadna ana OC Linux

Hazag Hanee OTmMeHa

PucyHok 2.3 — Bbi6op gononHuTenbHbIX 3aaay

6. OsHakoMbTeCh C MH(popMauwmel 06 yCTaHOBKE Y HAXXMUTE KHOMKY YCTaHOBUTD.

8 YcraHoska — Owen Logic — X
BCE roToBO K yCTaHOBKe
Mporpamma yCTaHOBKW rOTOBA HAYaTL ycraHoeky Owen Logic Ha eaw
KOMABHOTEP.

HamMUTe «YCTaHOBUTb®, UToBLI NPOAONKWTE, WM «Ha3ag», eCNW Bbl XOTHTE
NpOCMOTPETE WKW W3MEHWTE OMUMM YCTAHOBKM.

Manka ycTaHoBKM:
C:\Program Files\Owen\OWEN Logic

Manka B MeH «MTyck»:
Owen\OWEN Logic

Hazag YCTAHOBHTE OTmMeHa

PucyHok 2.4 — OKHO 3anycKa yCTaHOBKMU

7. OTKpoeTCﬂ OKHO, B KOTOPOM 6yp,eT OTO6pa)KaTbCF| npouecc yCTaHOBKW.



2 YcTaHoBKa

8 YcraHoska — Owen Logic —

X
YcraHoBKa...
Noxanyiicta, nogoxaute, noka Owen Logic YCTAHOBMTCA Ha Ball KOMMBHITEP.

Pacnakoeka dainoe...
C:\Program Files\Owen\OWEN Logic\ProgramRelayFBD.dll

OTmMeHa

PucyHok 2.5 — Npouecc ycTtaHOBKM NporpaMmmbl

8. [loxamTechb OKOHYaHWUs YCTaHOBKW U NMpU HeOBX0AUMOCTM ycTaHoBUTe Yekboke 3anyctutb Owen Logic.

8 YcraHoska — Owen Logic e

3asepweHune Mactepa
yctaHoBku Owen Logic

Mporpamma Owen Logic yCTAHOBNEHE HA BaAL KOMNLHOTEP.

MpunoxeHne MOMXHO 3aNYCTUTE C NOMOLLLHD
COOTBETCTEYHILLErD IHaUKa.

HakMuTe «3aBeplnTee, yTobsl BRIFTH U3 NporpamMMel
YCTAHOBKM.

3anyctute Owen Logic

VIBI:H

PucyHok 2.6 — 3aBepLueHue ycTaHOBKU

9. HaxmwuTe kHOnky 3aBepunThb.

10



3 Onucanne nHTepdgenca

3 OnucaHue nHtepdeunca

Mocne 3anycka Owen Logic Ha moHuTope [NK oTkpbiBaeTcst [MaBHOE OKHO:

3 Owen Logic

Oain Bwa Mpweop Cepewc Pacwwmpenuns

00

Naxent NepeMeHHbX

®

Ceouika Ha Cxemy nepemeHHos ™

Mas oTOBpaXeHWs CColNoK BeibepuTe
NepeMeHHyI0

[MmaBHOE OKHO COAEpPXUT:

Momowe

PucyHok 3.1

* rnaBHoe MeHto: ®aun, Bug, Mpubop, CepBuc, PacwumperHus, NMomoub;

* NaHenn MHCTPYMEHTOB;

= O X
BHGNHMOTEKA KOMMOHEHTOB 5 ox
CBOWCTES 5 Eox
¢ MNpwBop He nogknouen | + OrcyTcTEYeT

* naHenu bubnuoteka komnoHeHToB, CBOMCTBA U I'IepemeHHble (,D,O OTKPbITUA U Co30aHnA NpoekTa B HNUX

HeT nHdopmMauun);

+ pabouyto obnactb NpoekTa — norne peaakTUpoBaHWUs NPOrpaMMbl (40 OTKPLITUSA UMW CO34aHMSA NpoeKTa

nycroe);

* CTPOKY COCTOSIHUSI B HV)XKHEN YacTy rMaBHOIo OKHa, MOoKa3sbiBaloLLyo MHOpMaLms 0 AOCTYMHbIX pecypcax
npubopa u nogkntoveHnn kK Owen Logic.

* MeHeKep 3KpaHOoB

3.1 'naBHOE MeHIo

dann

HoBbi npoexT

CospgaHue HoBoOro npoekKTa. TeKyLLI,I/Iﬁ NPOEKT 3aKpbIBAETCA, Nnepea 3akpbitnem

OyaeT NpeanoXeHo COXPaHWUTb NPOEKT

CmMeHa ueneBow
nnaTtcopmbl

BbI30B OKkHa cMeHbl Mogudmkaumm npnbopa anis npoekTa

OTKpPLITb NPOEKT

OTKprTVIe paHee co34aHHOro n COXpaHEeHHOro nNpoeKkTa

CoxpaHuTb TEKYLLMIA
AOKYMEHT

CoxpaHeHue TekyLLero npoekTa

CoxpaHWUTb NPOEKT

MepecoxpaHeHye NpoekTa Nog TEKYLWUM UMEHEM

CoxpaHWUTb NPOEKT Kak

CoxpaHeHMe npoeKTa noga HoBbIM UMEHEM UM B JPYyroMm MecTte

Cospartb thann ¢ Kno4om

CospgaHue canna c knoyom (nogpobHee cM. 3awumra npoekTa knoyom 4.2.1)
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3 Onucanne nHTepdgenca

CBeaeHuUA 0 NnpoekTe

Bbli3oB OkHa cBegeHuin o npoekte 4.9

CospaTb Makpoc

Bbli3oB pegaktopa makpocos 4.11

Umnopt un3 canna

MmnopT makpoca, yHKUMM unu pyHKLmMoHansHoro 6rnoka Ha ST 13 ¢hanna B
6UBNMOTEKY KOMMNOHEHTOB

AkcnopT B chann

OkcnopT Makpoca YHKLMKN U OyHKUMOHanbHoro 6noka Ha ST ansi coxpaHeHust
Ha K

MeHeA)Kep KOMMNOHEHTOB

Bbi3oB okHa MeHexepa komnoHeHToB 4.10

MevyaTtb

MeyaTb CXxembl OTKPLITOro NpoekTa

MocneaHue NpoeKkTbI

Cnuncok HegaBHO OTKPbITbIX MPOEKTOB

Bbixoa Bbixog n3 Owen Logic

Bua

OTMeHUTb OTmeHa nocnegHero AencTBNs B MPOEKTe
BoccTtaHoBUTL BoccTtaHoBneHne oTMEeHEHHOro AeNCTBUSA

MHanKaTopbl COCTOSAHMIA

BkntoveHne/oTkIo4YeHe MHANKaTOPOB B CTPOKE COCTOsIHUN 3.7

MaHenb bubnuoTtek

CkpbITb/0TOOpa3nTb NnaHens bubnunorteka komnoHeHToB 3.3

MaHenb cBOUCTB

CkpbITb/0TOBpa3uTbL naHens Ceonctea 3.4

NMepemeHHbIe

CkpbITb/0TOBpPa3nTb NaHenb NepemMeHHble 3.5

MeHepxep 3kpaHoB

CkpbITb/0TOBpa3nTb MeHekep akpaHoB 4.4 (MEHHO AOCTYMHO A5t NPUOOpPOB C
aucnneem)

C6pocuTb pacnonoxeHue
naHeneun

C6poc nonb3oBaTeNbCKUX HACTPOEK MOSNOXEHNSI MAaHenew 1 Bo3BpaT K HacTpolikam
Mo yMOM4aHuto

Mpn6op

3anucatb nporpammy B
npubop

3anyck 3anvcu cosgaHHo nporpammsbl B Npubop (KHoMKa HeakTMBHa, Noka He
noakIoYeH npuéop)

O6HoBUTL BcTpoeHHoe MO

3anyC|< 0OHOBMEHMS npoLwwnBKN NOAKITHOYEHHOIO npm6opa

UHdopmauusa

BbI30oB OKkHa ¢ MHdopmauueit 8.1 o nogknto4eHHOM npubope

Ta6nuua nepeMeHHbIX

Bbli3oB okHa Ans pa6OTbI C nepemMeHHbIMU 6B npoekKkTe

KOcTtupoBka Bxogos/
BbIXoOoB

BbI30B OKHa 0CTUPOBKM 8.4 (KHOMKa HeaKTBHA, NoKa He NoAKmoveH npnéop)

HacTpowka npubopa

Bbi3oB OkHa HacTponku npubopa 5

HacTtpoika nopta

BbI30B OKHa HacTponkm nopta 4.6 cesian ¢ npnbopom

CepBuc

MNepeHymepoBaTb
KOMMOHEHTbI

M3meHeHune Hymepaunmn ®b B pabouen 30He npoekTa

Pexxum cumynsatopa

3anyck pexuma cumynsaumm 4.5

Pexum OFFLINE

BkntoyeHune/oTknoueHne 3anpeTa onpoca npmubopa no USB

PacwupeHus
NMPUMEYAHUE

MeHio PaclumpeHus no ymonyaHuio coaepXnT oanH NYHKT — YnpaBneHue pacumpeHuamu. [ipyrve
MYHKTbI NOABMATCH MO Mepe YyCTaHOBKWU paclunpeHun, nogpobHee cM. pasgen Paclwmpermns 9.

YnpaBneHue
pacwmpeHusiMmm

BbI30B OkHa ynpaBneHus paclumpeHusamm 9

AkcnopT yctpounctea B OPC

3anyck pacwmpeHnusa kcnopt yctpornctsa B OPC 9.1

JKCNopT yCTpoUcTBa B
OwenCloud

3anyck pacwmpeHnus kcnopt ycTporictea B OwenCloud 9.3

MacTep TMpaxunpoBaHuA

3anyck pacwmpeHus Mactep TupaxumpoBaHms 9.1

12



3 Onucanne nHTepdgenca

Momowb

ABTONpoBepKa HOBOrO

penusa

BkntoueHne/oTKNo4YEHNE aBTOMATUYECKOW NPOBEPKN HOBbIX BEPCUI N PENW30B
Owen Logic Ha cepBepe 06HOBNEHNS

MpoBepuTbL 0OGHOBMNEHMUS. ..

BbI30B OKHa ANg NpoBEpPKM 1 YCTaHOBKM HOBbIX Bepcun 1 pennsos Owen Logic

CnpaBka

BbI30B OKHa cn paBKkn

UcTopus Bepcumn

Bbi3oB B 6paysepe cTpaHuubl co cnvckom Bepcuii MO n onncaHmem

O nporpamme

Bbi3oB okHa nHopmaumm o TekyLen Bepcun Owen Logic

3.2 NaHenun MHCTPYMEHTOB

NMaHenb MHCTPYMEHTOB

DOEGDER -~ 09G

D

HoBbIn npoekT

CosgaHune HoBOro npoekTa. TekyLMn NPoeKT 3aKpbiBaeTCs, nepeq
3aKkpbITeM ByadeT NpeanoXeHo COXpaHUTb NPOEKT

OTKpbITb NPOEKT

OTKprTI/Ie paHee Cco30aHHOIo N COXpaHeHHOro npoekTa

CoxpaHUTb NPOEKT

CoxpaHeHue TekyLLero npoekta. lNpu nepBomM CoOXpaHEeHUN BbI3bIBAET OKHO
AOnsi IPUCBOEHNS UMEeHW cbanny

Mevatb MeyaTb CXeMbl OTKPbITOrO NPOEKTa

KonupoBatb KonvpoBaHue BbigeneHHoro B paboyert obrnactu aneMeHTa
BcTaButhb BcTaBka ckonMpoBaHHOTO 3rieMeHTa

OTMeHUTb OTmeHa nocrnegHero AecTBus B NpOeKTe

BoccTaHOBUTL BoccTaHoBneHNe OTMEeHeHHOro AeicTBuIS

3anucaTb nporpammy B
npubop

3arnyck 3anvcu cosgaHHoi nporpaMmel B npruéop

NHdopmauma

BbI30B OKHa ¢ MHGOpMaLUMen o NOAKMYeHHOM npubope

2Q| o) 2 | 7 |6F 0o By

HacTpownkn npu6opa

BbI30B OKHa C HacTpoiikamu npubopa

Vel

Tabnuua nepemMeHHbIX

BbI30B OkHa 115t paboTbl C NePeEMEHHbBIMU B MPOEKTe

MaHenb oTNnagku

N g =g

Pexum cumynaTtopa

3anyCK pexunma cnmynaummn

OHnawH oTnagka

3anyck pexvima oHnainH oTrnagku

Mopsaaok ucnosiHeHus

N3meHeHve nopsiaka BbIMUCIIEHUS] 3HAYEHWI Ha BbiIXogax nporpaMmbl Unn
Makpoca v nopsiaka nepegayun s3HadeHui no o6paTHbLIM CBS3SIM

(]| Do | b | W

MepeHymepoBaTb
KOMMOHEeHTbI

N3meHeHne Hymepaumm b B paboyen 30He npoekTa

MaHenb BcTaBKU

vV V

O -

C

N N W R B —l F ¥ I
N et T N A N -
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3 Onucanne nHTepdgenca

Brnok KommeHTapueB [obGaBneHne kKOMMeHTapusa Ha cxeMy NpoekTa
v HU K
Cozpna eﬁno a . | Co3pgaHue bnoka ang 3anncu 3Ha4eHus B NepeEMEHHYH0
=] BbIXOOHOW NepeMeHHOM
v Cosnanne Gnoka CospaHue 6noka Ans c4MTbiBaHNSA 3HA4YEHNS N3 NEPEMEHHON
(- BXOAHOW NepeMeHHOMN P
C
) CoszpaHue Gnoka CosaaHue brnoka ¢ pmkcMpoBaHHbLIM YACNOBLIM 3HAYEHNEM
KOHCTaAHTbI
B JIInHna 3apgepxkn CospaHue 3agepxku Ha 1 umkn
N Cosnanme ceresoi CospaHue 6noka nepemMeHHoON, 3Ha4YeHne KOTOpPOW 3adaeTcs No ceTn
L | BbLIXOAHOW NepeMeHHON ’
N Cos3paHune ceteBOMn . .
o . HWe Broka NnepemMeHHoONn, 3Ha4YeHne KOTOPOM CYMUTLIBAETCA N ™
- BXOZHOM NEPEMEHHOM CosgaHune brnoka nepeMeHHON, 3Ha4YeHne KOTOPOW C aeTcs no ce
W Co3paHue 6noka 3anucu | Co3ganve broka onsa 3anucy 3HavyeHus nepemeHHon db, Ha cxeme MoXeT
+J B ®b He 0ToBpaXaTbCs COeaUHUTENbHAs NMHUSA LIENW NepeJaYn curHana
R Co3spaHue 6noka uteHus | CosgaHue bnoka Ans cuntblBaHUS 3Ha4YeHns nepemeHHon ®b, Ha cxeme
(. n3s ®b MOXET He oTobpaXaTbCsl COeaNHUTENbHAsA NUHNUS Lenu nepegadn curHana
}'? B gyﬁggg(a:::::g::e KoHBepTauns 3HaueHust curHana B 6ynesckoe 3HavyeHne
I MNpeoGpa3oBatens B
X LenoyncrieHHoe KoHBepTauns 3Ha4eHns: curHana B LieNloMUCIIEHHOE 3HaYeHne
3Ha4YyeHune
~F Mpeobpa3oBaTens B
X Yucno ¢ NnaBaroLLen KoHBepTaLus 3Ha4eHNsi cMrHana B YUCIO C NiaBatoLLEen TOHKOM
TO4YKOM
[
;E. CospaTb Makpoc Co3gaHune HOBOro Makpoca B NpoekTe
Coszpatk (hyHKLMIO Ha CosgaHue yHkLMKU Ha a3bike ST Ans UCNONb30BaHNUS B NPOEKTE
Coiﬁ‘(a"::)”a BHBIN 61IOK CospaHue yHKUMOoHanbHoro 6rioka Ha s3blke ST Ans Mcnonb3oBaHUs B
ﬂ?s.r” n NOK | npoekTe

3.3 NaHenb Bubnmnorteka KOMNOHEHTOB

BkntounTb/BbIKNOUNTE OTOGpaxeHne naHenn Bubnuoteka KOMNOHEHTOB B paboyen 06NacTu MOXHO B MaBHOM
MeHio Bua.
Ecnu B Owen Logic oTKpbIT NpoekT, To Ha naHenv Bubnuoreka kOMNoHeHTOB OTOGpaxaloTcs ee pasaensl:

o OyHKUMA 7.1;

*  ®DyHKUMOHamNbHbIN 6ok 7.2;

* Makpocesl npoekra 7.3;

o OyHKkuMM Ha ST 4.12.1;

*  ®yHKUMOHanbHble Onoku Ha ST 4.12.2.

Pasgen BbiOMpaeTcs B HXKHEN YacTy NaHenu.
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3 Onucanne nHTepdgenca

BMbNMOTEKa KOMMNOHEHTOB

vl &
DOYHKUNA fx
£ u -

Norvueckan dyHkuua M

£} nnu

Noruueckan dyHkuyua MM

=+ HE

Nomueckan dyHkuua HE

{=} Wckmovarowee UMK

Norwueckan dyHKUKA
Mexkmouawwee WA

P LT =

fx DYHKUNA

fb WYHKLUMOHANBHBIA 6nok
M Makpock! npoexTa

f)(ST OYHKLIMK HA ST

thT OYHKLIMOHANBHbIE 6NOKK Ha ST

PucyHok 3.2

Bua
B Bblnagawowem MeHK MOXHO BblﬁpaTb B pacnonoXxXeHnAa KOMMNOHEeHTOB:

gV il &

Moapobho

MauTia

Cnucok

800 1010 OO

PucyHok 3.3
Cnoco6 oTobpaxkeHnsi KOMNOHEHTOB MOXHO BblGPaTh C MOMOLLIbHO KHOMOK B BEPXHEW YacTu NaHenu:
*
. :l MokasaTb BCe KOMMNOHEHTbI — 0TODpaXKatoTCsl BCE KOMMNOHEHTbI BbIOPaHHOIO pasaena;

BrOnMoTEKS KOMIOHEHTOE
o- .
o-7 i l &

PYHKLMA fx

W
unu
HE
Mekneouaowes MW
ADD
SUB
MUL
DIV
MOD
EQ
GT
SEL

SHL
SHR

0O 000000000 6 0

PucyHok 3.4

o ﬁ-:ﬂ prnnMpOBKa no nankam — 0T06pa>|<ar0Tc;| nanku, coaepxawme KOMMOHEHTbI pa3HbIX TUMOB.
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3 Onucanne nHTepdgenca

BMENMOTEKS KOMIOHEHTOE
o- -
o-7 1 l (]

OYHKLWUA fx

m Norwueckwe dyHKLM

m ADMDMETUHECKME DY HKLMKM
m PYHKLMM CPEBHEHWA

m COBMMOBLIE PYHKLMM

m BuToBbIE doyHKLM

PucyHok 3.5

OnucaHune pa3genos 1 KOMNOHEHTOB NaHenu bubnuoteka KOMNOHEHTOB NpuBeAeHo B pasgene bubnuoteka 7.

3.4 NaHenb CBouncTBa

BkntounTb/BbIKNOUNTE OTOGpaXkeHne naHeny CBoncTBa B paboyert 06nactn MOXHO B rmaBHOM MeHio Bup.

Ha naHenu oToGpaxatoTcs U pedakTupyoTcs:

* napaMeTpbl 31IEMEHTOB NpPOrpaMmbl;

* pasmepbl XOncTa;

* 4acTo MCnosb3yemble CBONCTBA BXOAOB M BbIXOAOB (MOMHbINA NepeyYeHb CBOMCTB HAaXo4UTCA B pasgerne
Bxopgpl 5.5 HacTpoek npubopa);

* rapameTpbl KOMMEHTapusi, CBOOOOHbBIX MEPEMEHHBIX, OrTOKOB NpeobpasoBaTenen.

Ecnu anemeHT He Bbl6paH, TO Ha NnaHenn OTO6pa)KalOTCFI CBOWCTBA XoricTa.

[ns oTobpaxxeHnsi CBOMCTB aremMeHTa B NaHenu cnegyeT Haxatb Ha Hero JIKM.

CeoficTea TP
=4
“ [lapameTps
cex v

OnutencHocTs MMnyneca 3
“ [lpouee

KorreHTapiia

Macwitab Bpemern

PucyHok 3.6

Cnocobbl oTobpaxxeHns napamMeTpoB B NMaHENMN:
Al
o Z+ — B andaBUTHOM NOPAAKE;
v —
« ™ T __no kateropusm.

3.5 NaHenb nepeMeHHbIX

BKOUYNTL/BLIKHOUNTD 0T06pa)KeHMe Manenun nepemMeHHbIX B pa6oqe|7| obnacTtn MoXHo B rnaBHOM MeHo Bua,.

16



3 Onucanne nHTepdgenca

Ha MaHenu nepemMeHHbIX 0TOGpaXxatoTcs NepemMeHHble U3 Tabnuubl NepeMeHHbIX 6.

e

MaHenb NepeMeHHbIX

Mownck

El CepBHCHLI2 @
ICEKyH,JJ,u
Il"'lHHyTI:I
I'-Iacu
IJ],EHI:-
IMECHu
|ron
El CTaHoapTHbe
|r1
|r2
El KaTtanor
|variable-g
El MogkaTanor
| variable
| variable-1
| variable-2
| variable-3
D Katanor-1
| variable-7
El MogkaTanor
| variable-6

Cceinka Ha Cxemy nepemeHHOM "

Cceuinok HeT. [lepemeHHan He
MCnonb3yeTca Ha Cxeme

PucyHok 3.7 — OkHo MNMaHenb MNepeMeHHbIX

Co3aaHue 6noka nepeMeHHOU
[nsa cosgaHmsa 6noka BXogHOM NepeMeHHOM criefyeT nepetawnTbe nepeMeHHyto (metogom drag & drop) Ha XOrcCT.

[ns cosnaHns 6noka BLIXOAHOW NepeMeHHOM criefyeT nepeTallmTb NepemMeHHyIo Ha XONCT, YAepXuBas KnasuLLy
Shift.

Ecnn nepeMeHHyl0 nepeTawuTb K KOHHEKTOPY 3neMeHTa cxembl, To OyaeT cosgaH Onok nepemMeHHOW,
NPUCOEANHEHHBIN K 3TOMY KOHHEKTOPY.

Ccbinku

Ons otobpaxeHus GNOKOB, K KOTOPLIM MPUBSI3aHa NepeMeHHasi, crnegyeT HaXkaTb Ha UMS NepeMeHHON B naHenu. B
obnacTu ccbInok NaHenyn otobpasaTcsa cCbifiki Ha 6noku. Ecny KNUKHYTL NO CCbInke, TO Ha XoncTe OyaeT BblAenNeH
6ok, K KOTOpOMY NpuBsi3aHa NepemMeHHasl.
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3 Onucanne nHTepdgenca

MaHeNk NepeMeHHbIX =R Cxema*

aic (||| %8 & 32 @, 100% ~

DEEDBHCHHE @ z L
|CEKyH,.'J.e.|
| MamyTea randomS
Levb
| Mecay e .
beoa l L T e L
[ cranpapTHue
|r,1 randomé
| vari - - c2
i\'ar‘] E/ %

Coninka Ha Cxemy nepemerHod r1”
Enox YTEHMA W3 NepeMeHHoW rl
ENOK YTEHWA W3 NepeMmeHHon ril 123
BnoK MTEHWA M3 NepemedHod ril a2a
Enok YTEHHMA W3 NepeMeHHod rl

PucyHok 3.8 — Ccbifnika Ha nepeMeHHyto

C NoOMOLLBIO KOHTEKCTHOrO MEHI0 NEPEMEHHOM MOXHO HaWTW nepemMeHHyo B [MaHenu nepemeHHbIX, Ansi 3Toro
cneagyet BbiOpaTb NyHKT Hamtm B laHenu nepemeHHbIX. [MpuBA3KM MepeMeHHOW K ApyrMM O6rokam MOXHO
npocmoTpeTb B NyHkTe lNoka3aTb CCbIIKM KOHTEKCTHOro MeHio 6rioka nepemeHHon. Ecnu HaxaTb Ha CCbinky B
KOHTEKCTHOM MeHI0, To ByaeT coBepLUeH nepexop K BblopaHHoMy Brioky.

l 34 I—)(—)(—IEZ ||
e

[;1 kM Cosaate makpoc Ctri+M =
BriBpaTe NepemMeHHy .. &
Haidti B MaHen nepemeHHex E
e ] MokasaTe cCeKK ]
a2 E . ¥panuTe
E Konupoeate B

1 fﬁ BrTaEuTE

CecHcTES

PucyHok 3.9 — KOHTEeKCTHOEe MeHI0 nepeMeHHOM

3.6 Pabouyas obnacTtb

[Nocne cospgaHus npoekTa UnM OTKPbITUS COXPaHEHHOro npoekTa B paboyver obnactu nosiBNAETCs XOncT Ans
pa3paboTku nporpaMmbl Ha si3bike FBD.

Ecnu npubop nopgoepxmeaet paboTy ¢ yHKUMAMN Ha s3bike ST, oTobpa3utcs Bknagka Pegaktop oyHKUMN.
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Cxema* | Pagaxrop dyHrme functonl” ' PR | pufmecTera ROMNOHEHTOE Y B X

S 00 E 0k - -k

DyHKUMA ]
b =
Thariseckan oyHeL K

£ WM
— TNanmecko pyHcU WA

B
EE

—
=}
I
=]
e}

— = HE -
' 3
¥ eynkums

b @ynrumonanuiLi Grox

B makpock npoexta

£ @ysenn s 5T

Coodct ta Coeme P e
~ lowymenr

Wirs qraitna & =

LupuHa xoaeT 255

Bucora xoncti 15)

[ = — [ =
BB E B E
{fo
(¥

[
(22}
L
-
o=}

WrA pafng ¢ Kmouom

[0 Peanenure 2] OfeanuHaTs

PucyHok 3.10

Ha xoncrte pasmelwiaroTca anemeHTbl M 6rnokum 13 naHenun bBubnvoTeka KOMMOHEHTOB 3.3 M MaHenu BCTaBKW.
M3mMeHUTb pasmepsbl Xoncta MOXXHO Ha naHenn Ceonctea 3.4.

Bxoabl 1 BbIxoabl
BXO,D,bI M BbIXOAbl rlpM6opa o603HayeHbl B BMae KBaapartos C MapKI/IpOBKOVI HOMEPOB:

* BJONb JTIEBOIO Kpas XorcTa pacnonoxeHsl Bxoabl (Ix — anckpeTHble, FIx — GbicTpble AnckpeTHble, Alx —
aHarnoroBble);

* BOOMb NPABOro Kpas XOricTa pacrnonoXeHbl BbixoAbl (X — guckpeTHble, AOX — aHanoroeble, K — kntoun,
Fx — cetoguoapl).

Lincppbl B 0603HaYEHNsIX COOTBETCTBYIOT HOMepaM hU3NYECKUX BXOAOB U BbIXOO4OB npubopa. Bxoabl u Bbixogbl
MOXHO nepeTackMBaTb BBEPX/BHM3 BAOMNb xoricta Metogom drag & drop, yganatb u gobaenatb onsa ygobcrea
KOMMOHOBKM CXEMBbI.

PucyHok 3.11

YnpaBneHue
Hap, XOIiCTOM pacnoaratoTCA KHOMKU:

Mpw BKIHOYEHHOW CETKE Ha XOJICTe OTOOpaKatoTCsl BepTMKanbHas 1
rOPU30HTanbHasa MUHENKN 1 ceTka. AnemMeHTbl U MMHUK CBSA3W Npu
pa3MeLLeHUN NMPUBA3LIBAOTCA K CETKE

ﬁ BknounTtb/BbIKNIOYNTL
CeTKy

S,

YMeHbLWUTb MacwiTad | YMeHblueHne macwtaba Ha 10 % OoT nepBoHa4aneHOro
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3 Onucanne nHTepdgenca

11 OpurvHanbHbIN pasmep | Bosepart k ucxogHomy Maclutaty

@ YBenuuuTtb maclutab YBenunyeHne macwtaba Ha 10 % OT nepBoHa4anbLHOro

3apatb TpebyeMbin MacLuTad MOXHO C MOMOLLbIO BbiNagaloLero MeHIo crnpasa OT ONMCaHHbIX BbILLEe KHOMOK.

B HWXXHEN YacTu XoncTa HaxXoaaTCa KHOMKM:

[T Paspenwte | Vicnonb3yeTcsa Ans ogHOBPEMEHHOro oTobpaxeHus AByx obnactemn oHOM CXeMbl B pasHbIX OKHax

™ Ctweawmwme | MicnonbayeTtca ons otobpakeHnsi CXeMbl B OLHOM OKHe

3.7 CTpoKa cocToiHUA

B cTpoke cocTosHus oToGpaxkaeTcs MHopMaLms 0 AOCTYNHbIX pecypcax NpuGopa v NoaKNioYeHUm.

Bua

B 3aBucumocTu oT npubopa, BbIGpAaHHOrO MpU CO3[aHWM MPOEeKTa, NepedeHb MHOAMKATOPOB B CTPOKE COCTOSIHUS
MOXET pasnm4yaTbCs.

®6:0% | Mepewm:0% [fpcnnaviiaz | nmavirn || 03v:6% | 4 Mpusop ve nomkmmosen i, COM3
Pb: 0% II'Iepem.:E?":i I':TEKZ L N3y 1% 03y 0% 1. MNpwuBop He NogknoyeH 1. COMS

PucyHok 3.12

MuaukaTopbl

HacTpoiika oTobpaeHWss WHOMKATOpPOB B CTPOKE COCTOsIHUA [fAocTynHa depe3 [naBHoe meHw — Bug —
UHavkaTopbl COCTOAHUM.

B cTpoke cocTosiHusA MoxeT oTobpaxaTbes creaytoLlas MHgopMaums:

*  ®B — JoCTyNHOE KONMYECTBO 3K3EMMNISIPOB (PYHKLMOHANbHbIX GIOKOB;

* [Mepem. — JOCTYNHOE KONMMYECTBO NEPEMEHHBIX;

* CTeK — ypOBeHb UCMOMNb30BaHUA NAaMATH BbiAeNeHHON nog cTek. CTek ncnonb3yeTcs s NPOMEXYTOYHbIX
BbIYMCMEHWUI B NPOrpamme;

* Cwucr. ACMNN3Y — gocTynHoe KONMMYeCTBO CUCTEMHOW SHEProHE3aBUCUMON NamsTu. iHgmkaTop
3anonHaeTcs B Criyyae MCMnornb30BaHWsi CETEBbIX MEPEMEHHbIX HA CXEME, NMPUBSA3KM NEPEMEHHbIX K
BM3yanusauuun n napameTpam npudopa n gobaBneHnsi B NpOeKT Mogdyrnemn paclunpeHuss;

+ JCIMNN3Y — gocTynHoOe KONMMYECTBO 3HEProHE3aBUCMMOM NamMATh. VIHaAMKaTop 3anonHaeTca B crnyvae
NCMNOMNb30BaHUSl HAa CXEME CTaHOAPTHLIX SHEPrOHE3aBUCUMbIX NEPEMEHHbIX;

* N3Y — poctynHoe MN3Y npubopa B npoueHTax ot obuiero obbema: «M3Y: 0...100 %»;

* Cucrt. O3Y — goctynHoe cuctemHoe O3Y npubopa.

* 03Y — goctynHoe O3Y npubopa B NpoueHTax oT obuero oovema: «O3Y: 0...100 %». Yem GonbLue
ncnonb3yeTcs B NporpaMmme 6rokoB 1 yHKLMIA, Tem Bonblue namaTn Tpebyetcst ansa paboTsel B Npubope.
Owen Logic aBTOMaTMyecKkn paccunTbiBaeT AOCTYMNHYIO NaMsiTb Npubopa 1 B Cryvae KpUTUYECKOro 3Ha4YeHus
BbIBOAWT COOTBETCTBYIOLLEE NpeaynpexaeHue;

* Cucrt. N3Y Bu3yan. — poctynHoe MN3Y Bu3yanusauum npudopa B NpoLieHTax oT obLero oobemMa (TonbKo
ans npmbopos ¢ rpadudecknm uBeTHbIM XKKN);

* Monb3s. N3Y Bu3yan. — goctynHoe MN3Y Bu3yanunsaumm Ans pacTpoBbIX M3006paKeHnin (TONbKO Ans
npmnbopoe ¢ rpadmnyveckum UBeTHbIM XKKN);

+ 03Y Busyan. — gocrynHoe O3Y Busyanusauum npnbopa B npoueHTax ot obuiero obbema. Pacuet Begetcs
1151 camMoro Harpy>KeHHOro akpaHa (Tonbko Ans npubopos ¢ rpadgudeckum LBeTHbIM XKKN);

*  [Pxxx-xxx — Mofenb NoAako4eHHoro npubopa. Ecnv npubop He NogknioyeH, Ha nHaMKaTope
oTobpaxaetcsa Hagnuck Mpubop He noakntoveH. HaxaTtne Ha MHANKATOP BKIOYAET/BbIKIMIOYAET PEXNM
OFFLINE;

+  COMx — HoMep BbIOpaHHOrO Nornb3oBaTeneM nopta AN NogknoyeHrs npubopa. HaxaTtue Ha nHgukatTop
OTKPbIBAET OKHO HACTPOWKM nopTa.

(D NPEOYNPEXOEHUE

Ecnu kakon-nnbo 13 nHankaTtopoB nokasbiBaeT 3anonHeHne 6onee 100%, To 3anucb Nporpammbl B npubop

6y/:|,eT 3anpetleHa, npu nonbiTke 3anncu nporpamMmmvbl NOABUTCA coobLeHne o npesbilLEeHNN pa3mMepa
namMAaTn.

Mpn HaBegeHWM MbILWKN HA WHOUKATOp OTobpaxaeTcs BCnnbiBakwllee cooblieHne ¢ uHopmaumen o 3arpyske
namsTv npubopa.
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3 Onucanne nHTepdgenca

Pexxum OFFLINE

B pexume OFFLINE ycTaHaBnuBaeTcs 3anpeT Ha CBA3b C NpubopomMm.

Ona nepexoga B pexum OFFLINE cnegyetr HaxaTb Ha uHOUKAToOp mogenu npubopa B CTPOKE COCTOSAHUS WU
BblOpaTb B rmaBHoM MeHio CepBuc — Pexum OFFLINE. Bug wHgukatopa nameHutcs Ha OFFLINE. NosTopHoe
HaxaTtune oTkrtodaeT pexxum OFFLINE.

MoppobHee cm. B pasgene 3arpyska B npubop.

3.8 MeHexep 1 peaakTop 3KpaHOB

MeHenxep 3kpaHoB

Ecnun npubop ocHalleH gUcniieeM, TO Ha HEro MOXHO 3anporpammyMpoBaTh BbIBOA MHGPOPMAaLUM U3 NporpaMMbl.
WHcTpyKums no paboTe ¢ akpaHamMu nNpueeaeHa B pasgene MNMporpammupoBaHve akpaHa npubopa.

BkntounTb/BhIKIIOUNTL OTOBparkeHne Bknagkm MeHepxep 3akpaHoOB B paboyein obnact MOXHO B [MaBHOM MEHHO
Bug.

MeHeaxep 3KpaHOB OTKPbIBAETCSA HaXXaTUeM Ha OQHOMMEHHYIO BKNaaKy B NEBOM Kpae paboyen obnactu.

% Cxema* MereJxep 3KpaHos - %
Brnanka z
MeHemKep 3KpaHOB % $ C L9 100% v i .
R s = & Mpynnw @
& = & fpynna 1
g B 3kpan 1
8
Il E ~ MapamerTpsi
WMmn lpynna 1
Onucarue

PucyHok 3.13

MeHepxep 3KpaHOB COCTOUT 13 epeBa 3NIEMEHTOB B BEPXHEN YaCTM U NOMeN CBOMCTB B HUXKHEN YacTu.
B nepeBe akpaHOB 0TOOpaXatlTCs U pegakTUpYTCS rpynnbl 3KPAHOB M 3KPaHbI.
OcHOBHbIE hyHKLMK:

Ij [do6aBuTb 3KpaH (HaxoouTCH B BEPXHEW YacTu MeHea)Xepa 3KPaHOB Y B KOHTEKCTHOM MEHIO rpynmbl
+ 3KpaHoB NpnbopoBs ¢ rpadumyeckum ueTHbIM 2KKI)

W YoanuTtb aneMeHT (HaxoguTcs B BEPXHEN YacTU MeHemXKepa 9KpaHOB, B KOHTEKCTHOM MEHI0 3KpaHa
W rpynmnbl 3KpaHoB Np1BopoB ¢ rpacpmyecknm LBeTHbIM XKKI)

YAanuTb 3KpaH (B KOHTEKCTHOM MEHIO 3KpaHa)

.
If’ I PepaktupoBaTtb 3KpaH (B KOHTEKCTHOM MEHIO 3KpaHa)
]

PepakTupoBaTb rpynny (B KOHTEKCTHOM MEHIO Ipynbl 3KPaHOB, AOCTYNEH TONbKO Ansi NpMbOopoB C
) MOHOXPOMHbIM TeKCToBbIM XKKWN)

Mpu BbIGOPE aKpaHa UK rpynnbl KPaHOB B HKHe YacT MeHemkepa aKpaHOB 0TOGpaXaloTcsa UX CBOMCTBA.

Pepaktop 3kpaHoB

Pepaktop 3KpaHOB OTKpblBaeTcsi BbIOOpOM KomaHabl PeaakTMpoBaTb 3KpaH B KOHTEKCTHOM MEHKO 3KpaHa B
MeHepxepe 3KpaHOB Unu 4BoNHbLIM HaxkaTueM JIKM no akpaHy B AepeBe 3KpaHoB.
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3 Onucanne nHTepdgenca

CxeMa™ || 3kpan "IxkpaH 1" x
(SR @‘ e -

L

PucyHok 3.14 — Pepgaktop 3kpaHa ans npubéopa ¢ MOHOXPOMHbIM TeKCTOBbIM XKKU

CxeMa | IkpaH 1 X

8, ¥ @, 100% ~

KoMnoHeHThE 3KpaHa

(=) Kronkm ®
A || « || v || s || Bc

oK

PucyHok 3.15 — Pepgaktop 3kpaHa gnsi npubopa c rpadhmyeckum XK

MoppobHo paboTta ¢ 3KpaHaMy pacCMOTpeHa B pasgenax:
*  MOHOXPOMHBbIN TekcToBbIN XKKU;
* rpaduyeckmin usetHom XKKWU.

Ina npuGopoB C MOHOXPOMHbIM TekcToBbiM XKW Takke [OCTyneH pedakTop rpynnbl 3KPaHOB, KOTOPbIN
OTKpbIBaeTCcs BbIGOPOM komMaHAbl PefgakTupoBaTh rpynny B KOHTEKCTHOM MEHIO rpynrbl 3kpaHoB B MeHegxepe
3KpaHoB.
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3 Onucanne nHTepdgenca

Cxema™ | Fpynna skpavos "Tpynna 1" |

E!‘ :1:1: @‘ 100 - n m

Skpat 1

FrpaH 2

SkpaH 3

B BerHeIZ 4YacTu pegakTtopa 3KpaHOB U rpynnbl 3KPaHOB pacnonoXeHbl KHOMKU:

COXpaHMTb AOKYMEHT

YMeHbLWUTbL MacluTab

Jolm

r.l
L

OpuruHanbHbIN pa3smep

®‘ YBennuuTtb Maclutab

MacwTab MOXeT ObITb M3MEHEH C MOMOLLIbIO BbINaAatoLLEero MeHo crnpasa OT KHOMOK.

PucyHok 3.16

23



4 BasoBble cBegeHUs

4 Bba3oBble cBeaeHUs

B HacTosILEeM pa3nene onncbiBarOTCA OCHOBHbIE MOHATUA pa6OTbI npu60pa n npuHUuMn
co34aHuA nporpamMmmbl Ans 3arpy3kum B anI60p:

MpuHLMN BbINOMHEHUSA NporpaMmsl 4.1;
PaspaboTka npoekTa 1 nopsiaok pabotbl 4.2;
PaspaboTtka nporpammsi 4.3;
MporpammunpoBaHne gucnnes npubopa 4.4;
Pexxum cnmynstopa 4.5;

HacTtpolika nopTa 1 nogkntoyeHne npubopa 4.6;
3anuck nporpammbl B npubop 4.7.

OunnanH otnagka 4.8;

CsepeHus o npoekTe 4.9;

MeHenxep komnoHeHToB 4.10;

Pa6ota ¢ makpocamu 4.11;

CosgaHue cyHkumn Ha a3bike ST 4.12.1.

4.1 NMpuHUMN BbINOSTHEHUA NPOrpamMMmMbl

Mporpamma ans npubopa COCTaBMSIETCS C YYETOM KONMYECTBA MMEIOLLMXCS Y HEro BXOAOB, BbIXOAOB U HanMuus
YyacoB pearibHOro BpeMeHu.

dyHKUMOHanbHasa cxema paboTbl npubopa:

Mpubop (nporpammupyemoe pene)

DO1
D02

DO3

DO4

PucyHok 4.1

Pa6oty npnbopa MoXXHO NpeacTaBUTb B BUAe NOCNeAoBaTeNbHO BbINOMHAEMbIX LWaros (paboumnii umkn):

1.

Jlornyeckoe cocTosiHne BXO4OB aBTOMATUYECKN 3anMCbIBAETCS B SYENKN NaMSATU BXOAOB (KONMYECTBO
siYeek paBHO uncny Bxogos — I1...1n).

MporpamMmma cunTbIBaeT 3HAYEHMUS U3 S4eek NaMATH BXOLOB U BbINOSHAET HaZ4 HUMM FIOrMYeckue onepauum
B COOTBETCTBMM C anropuTMom paboThl.

Mocne 06paboTku Bcel NporpamMmmMbl pe3ynbTaThl 3annckiBaloTcs Ha donsnyeckre Boixodbl Npubopa (ans
BKITIOYEHUS BbIXOAHBIX aneMeHToB Q1...Q4).

Mepexopn k WWary 1 (nocne BbINONHEHWSI BCEX NpeablayLLnX Wwaros 06paboTkun nporpaMmmsl LMK paboThbl
nprbopa NoBTOpsIETCA C NEPBOrO Luara).

Bpems BbINOMHEHWsI BCEX LUAroB 3aBUMCUT OT CIIOXHOCTU anroputma nporpammbl (nogpobHee cMm. pasgen Bpewms
uukna 8.2).

4.2 Pa3paboTKa npoeKkTa 1 nopsifok pabotbl

Co3faHue 1 peaakTMpoBaHuWe NpoekTa
,D,J'Iﬂ CcOo3aaHnA HOBOIO NpoeKTa:
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4 BasoBble cBegeHUs

1. HaxmwuTte KHOMKY D Ha NaHenun UHCTPYMEHTOB Ui BbibepuTe B rmaBHOM MeHio Pann — HoBbin
NpPOEKT....

2. OTKpoeTcs OKHO Bbl6opa Mogenu co cnvckoM npubopos. MNpu BeiGope npubopa B norne cnpasa NosiBUTCS
n3obpaxeHne npmbopa, ero xapakTepucTukn n mogudukaumm. Beilbepnute mogens n mogudukaumo
npubopa n Haxmnte CospaTthb.

T3 Baibop magen [ME200-24,1.%] e O b
nrzoo XapaKTcpMCTHKM
= Mogyies0e NEOTpaMMsDyence
=g N2 ¢ ABYCTROUHEIR AwCnasen = MoHOoXpOMHLIA ABYCTROYHEIR rpaduruscknid ancnaei no 16 cimeonos, [oatepKs KMPUARKMLULL M TETHHALLE,
* & MEXBHWNHBCKWK KHOMOK C S03MOMKOCTER NOMLI0BETENLCKONA HAaCTROMIKK.
B e * 2 NONL2ORATENECKK CEETOANOAA
nP2os ; A .. s 5
== « YBENWUYEHME UNCAE BXOADE W BRIXOA0R € NOMOWER Mosyned paciumpeswd TTIM (10 2 moayneid)
= G e « lo 2 x wHrepdiesicos RS 485, pesam Master/Slave, Modbus RTU
== E.Ethcrr:c:m st it = Yacul peantliono opeMeiy
= BCTpocHHLIA MCTOUHRK MHTalkA =24 B 108 MHT2Hna LaT9MEos C 81IaACT0BLIM DLXCIOM (0 MOLMBVKALIWAK 1A
e nr2zs _ 230 B c avanon J
LLKToBDE NpOTpatMApYENOE * USB-nopt —
) RS £ IDRIMUEIKHM JACIASEM  TankHaHwiecknn pazeraa: Brogos ao 2830 8
v Ethernet
neio0 Moauduraimn
e Kowna - pEMOE [ o ETHEE  AHAM ARANC =
" |m:: KTHOE NEOrpamMsiipyesc (T i aiiiis ,.:wttc;elnm: 2[;::.&»: Hbd ::: Hfosole B::gcr?bmr Virepgeici
= = | | oA | Een 04, s
MP200-220.2330 230 1 10 4 [ A0 2 R5485
neio2
o = Panynasoe NparpamMuepyssos NP200-220.25X 230 2 1 4 & Ao 2 R5485
 —— e L BEICOKDRA A THOLTBIG
K3HANOB BEONA/BEIBOAS TTE200-220.28.% 230 & 10 ] 2 A0 2 H5485
nri03 | -
= MB200-220.5X 230 8 a0 4 4 An 2 RS485
B | Maynssoe NROrpaMMEOYEIne.
o pene ¢ Ethemnet
MPZ00-24.5.X 24 2 B o o v 2 Re485
nrtio TIE200-24.2(4).% 24 & 0 4 2 A0 2 RS4A5
FOMNBKIHOE NEOT PaMMBpyemes
=02 [CHAT © NPOMEEQICTES) ME200-24.3.% 2 a n 4 o Ao 2 RS485
MP200-24.5X 24 8 10 4 4 40 2 R5485
S nr114
'% KOMRaKTHOE NParpanMUpyemoe TIF200-24.8X 24 = 10 g 2 40 2 B5485
Co3gats Grmeta

PucyHok 4.2 — OkHo BbIGOpa npubopa

NMPUMEYMAHUE .
Ecnu k MK nogkntoueH npubop, To Owen Logic npeanoXvT Mogens u Mogudmkaumio NogKntioYeHHOro
npubopa B okHe BbIbOpa.

B rnaBHom okHe Owen Logic oTOGpasnTCst XOMNCT NPOEKTa, CTaHYyT aKTMBHbIMW CTPOKa COCTOSIHUS, MaHenu
Bubnnoteka komnoHeHToB, CBONCTBA M [epeMeHHbIe.

Ecnu y BbIGpaHHOro npmbopa ectb Aucnnen, To B rMaBHOM OKHe OTobpasuTcs Bknagka MeHeoxep akpaHoB, rae
MO>HO HacTpouTb BbIBOA MHGOPMALIMK Ha ANCTINEN.

CoxpaH1Tb TEKYLLMIA UM OTKPbITb COXPaHEHHbIN NPOEeKT MOXHO C MOMOLLbH COOTBETCTBYHOLLMX KHOMOK Ha NaHenu
WHCTPYMEHTOB WIW B MaBHOM MeHio daun.

Mopsigok nporpammupoBaHus npubopa B NpoekTe:
1. PaspaboTtka nporpaMmbl.
2. Otnagka nporpammsi.
3. TMopkntoveHune npubopa k MK.
4. 3arpyska paspaboTaHHON nporpammbl B npudop.

PaspaboTtka nporpamMmmbli

Ha xoncte NpOEKTa co3aaeTcd nporpamMmma Ha A3blke FBD c NOMOLLbIO ONOKOB 1 aNeMeHTOB BCTaBKN U3 bnbnunoteku
KOMIMOHEHTOB.

OTtnapgka nporpammbl

Mocrne co3gaHusi MOXHO CMOAENnMpoBaTb paboTy nporpaMmbl B pexume cumynsitopa. Bo Bpemsi nposepku
npaBunbHOCTU PaboTbl NPOrpaMMbl MOMb30BaTENb MOXET M3MEHATb COCTOSIHUE BXOAOB, KOHTPOMMPYS COCTOSIHME
BbIXOZOB Ha COOTBETCTBME HYXXHbIM YCIOBUsIM. [Tocre BbisIBNeHWs! oLIMGOK MOXHO BEPHYTHLCS K MPaBKe NporpaMmbi.
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4 BasoBble cBegeHUs

MoakntoyeHne npubopa Kk MK

Ons nopgkntoyeHus npubopa k MK cnegyet HacTpouTb nopT B Owen Logic 1 ¢ nomoLlbio kabens nogcoeanHuTb
npnbop. [Nanee Ha npubop nogaeTcss nuTaHue (ecnn TpebyeTcs), U NPou3BOAATCA HACTPOWKM Mpubopa B
Owen Logic.

3arpy3ka nporpaMmmbi B npubop
Mocne HacTpoOnKM CoeamMHEHUS MOXHO 3arpy3uTb Nporpammy B npubop n3 Owen Logic.

OHnanH oTnaaka

3arpy>xeHHylo MNporpaMMy MOXHO MpPOBEPUTL B PEXMME OHMAWH OTNadku C  pearnbHbIMU  3HAYEHUAMU,
nocTynawoLmmm 13 npmdopa.

4.2.1 3awmTa npoeKTa Kno4yom

Co3aaHue dpanna c Kno4Yom
[na co3gaHua canna ¢ Knyom criegyer:

1. Bbibpatb B rmaBHoM MeHi0 Pann — Co3aaTtb dpams € KIHYOM...

5 Owen Logic
@awn Bwra lpwbop Cepewc Pacwwp
D Heewiii npoekT... Ctrl+N

D CTKPEITE NPOEKT. . Ctrl+C

Cozaate daiin C KNoYoM...

PucyHok 4.3
2. B oTKpblBLUEMCSH AMANOrOBOM OKHE BBECTU MMS (haina u creHepmpoBaTb koY, Koy MOXXHO U3MEeHUTb

HaXaTem KHomnkn =% nnu spyunyro.

Cozganue faina c Knrodom >

Beeomte vma daiina: | PR_key

Beeoute 32-Bumeii knioy: | 38662dcl t;_
CoxpatmTe Otrmena
PucyHok 4.4

3. Coxpanutb dhavn. ®awin ¢ Krn4om no yMonyaHuto coxpaHsietcs B nanky C:\Users\[umsanons3oeamensi]
\HokymeHmbi\Owen Logic\Keys.

Mpueaska cpanna-knova
[nsa npuBaskun danna-kroya K NnpoekTy cnegyer:

1. Ha naHenu ceoncTe CBoncTBa Cxema B CBOWCTBE (haiina HaxaTb UKOHY «...».
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4 BasoBble cBegeHUs

CBOMCTBa Cxema = x

B4 | =

v JoKymeHT

Mma daina c knoyom
LnpwHa xoncTa, Mm 321

BricoTa xoncrta, Mm 150

WMma daiina c knrouom

PucyHok 4.5
2. B oTkpbiBWIEMCS OKHE BbIOpaTh hann-KIiou.
Lol Buibepmte dakin ¢ knrouom X
T « flokymeHTel » Owen Logic > Keys v O 2 NMowck: Keys
Ynopagoumts ¥ Hosas nanka = ~ il | e
s JlaTa u3MeHeHWA Tun Pasmep
3 Boictpuiii goctyn
0 Key1l.olkey 07.05.2024 5:27 Maiin "OLKEY" 1
9 3roT KOMNBHOTER
W Cets
< >
Wms darina: V‘ Dainel karouen (*.olkey) ~
omers
PucyHok 4.6
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4 BasoBble cBegeHUs

Ecnu B nanke C:\Users\[umsinons3oeamensi]\[JokymeHmb\Owen Logic\Keys He HangeHo HWU OOHOro

El NPUMEYAHUE
danna-kntoya, Owen Logic npegnoXxuT co3aaTtb HOBbIM KITHOY.

T8 Owen Logic ¥
@ He cospaHo Hu ogHoro daina Knwua.

XOTWTe co3aaTb dain ceruacy?

la ‘ ‘ Het

PucyHok 4.7

3. HaxaTb KHOMKY OTKPbITb.

4.3 Pa3paboTka nporpamMmmbl

Pa3paboTKky nporpammbl peKkOMeHAyeTCsi HayaTb C nnaHvpoBaHus. [naH AOormkeH onucbiBaTb BCE BO3MOXHblE
COCTOSHMSA npubopa BO Bpems (QYHKUMOHUPOBaHMS (B BuAEe AuarpaMMbl PEeXMMOB, Tabnuubl COCTOSHMA,
3MNEKTPUYECKON UMK (PYHKUMOHANBHOW CXeMbI U/vnn ap.).

[Nocne TOro kak npoaymMaHbl BCe 3agayvun, KOToOpble A0 KHbI BbINONMHATLCA I'IpVI60pOM, cnegyetT coCTtaBuUTb NporpamMmmy
Ha XOJicTe npoeKkTa C NOMOLLbK 3JIEMEHTOB BrnbrnnoTekn KOMMNOHEHTOB 7.

Pa3melueHne KOMMNOHEHTOB U Co3aHune CBsi3en

KoMnoHeHTbI pasmeLlatoTcst Ha cxeMe nyTemM Bblibopa Hy>KHOro KOMMOHEHTa B NaHenun bubnunorteka KOMMNOHEHTOB 7 1
nepemMeLLeHnsa Ha xoncT metogom «drag & drop».

X | | BUANMOTEKA KOMNOHEHTOE

ar il &

OYHKLMA fx

a8 W

o [

= HE

& Hcrnioyapwes MITH
] 2 8 ADD

8 SuUB

8 MUL

| fx oynkuma
S Q3 ﬂD OYHKUWOHaNbHLIA Bnok

M Makpockl npoekTa

,_i.é_k_-
8 B2

PucyHok 4.8

Bxoabl 1 BbIxodbl NpMbopa 1 KOMNOHEHTOB credyeT coeauHWUTL, MPOBeas MeXay HUMKU NMUHUK cBaA3W. [Ina co3aaHus
COeaNHUTENBHON NMUHUK creadyer:
+ HaxaTb JIKM Ha Bbixoa nepBoro KOMNoHeHTa. JIMHWS NPUCoeauHUTCS K HeMY M NOTSHETCA BCreq 3a
KYPCOPOM MbILLIK;
+ AnsA co3naHusa uarmba NUHUK credyeT HaxaTb Ha XOrcTe Ans OTMETKM TOYKM MOBOPOTa MUHWMK;
*  MPOTAHYTb NTIMHMIO [0 BXOAa BTOPOro KOMMOHEHTA M HaxaTb Mo Hemy. JIMHUA CBA3M co3faHa.
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4 BasoBble cBegeHUs

PucyHok 4.9

Ecnu Tvnbl Bxoga v Bbixoda KOMMOHEHTOB HE COBMafatloT, TO NMMHUSA He co3pacTcs. [ogpobHee cm. pasgen Tunbl
nepemMeHHbIX 6.1.

[nsa BblaeneHus 6noka unu KOMMOHEHTa Ha cxeme criegyeT HaxaTb no Hemy JIKM. YTo6bl BbIAENUTbL HECKONLKO
3NNIeMEeHTOB CXeMy, MOXXHO BOCIMOJ1Ib30BaTbCA «J1TaCCo» — 3aKIIOYNUTb HYXHble 3NTIeMeHTbl BHYTPb pacTdrmearoLleroca

BCrea 3a KypcopoM MbILLK NPAMOYronbHuKa, yaepxusas JIKM.

TO FLOAT
. | DIV t_on_blink_s_f

e o o o

PucyHok 4.10

Ecnn nepeMeHHas nnu Bbixod yHKUMW/YHKLMOHaNbLHOIo 6rioka He MpuBA3aHbl K BbIxogy npubopa nnm He
3anucbiBaeTCs B SHEProHE3aBUCHMYIO MePEMEHHYI0, TO OHa He YUMTBIBAETCH NPU KOMMUNSALUUN U He

VCMOJTHAETCS B IOTUKe.
HacTponka napameTpoB KOMMNOHEHTOB
UTtoObl OTpeaakTMpoBaTb NapameTpbl, CreayeT BblAENUTb HYXXHbI KOMMOHEHT UM Orok Ha CXeme M HacTpouUTb
3HavyeHus Ha naHenu CeoncTea 3.4.

El NPUMEYAHUE
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4 BasoBble cBegeHUs

CeoicTea TP
= A

+ [lapametps

MacwTal spemeri

TP1

DDE-
+ [lpouee

0,05m} T

KomMmeHTapui

[maTensHOCTE MMNYNLCE
JanaeT ANWTENBHOCTE GOPMMDYEMOrO
MMMYNECAE.

PucyHok 4.11

CBowicTBa KOMMOHEHTa UM Brioka MOXHO OTKPbITb C NOMOLLbKO KOHTEKCTHOIO MEHH0.

| on_blink s f ] TO BOOL

D Konwposate
BribpaTe nepemerHy...

[MoKasaTe CCRINKK b

. YaanuTe KoMNOHEHT

CeEOWCTES

PucyHok 4.12

[ns pa3paboTky NporpaMmmbl UCNONb3YHTCS criedytoLme 6nokn 1 yHKLUK, Bbi3biIBaEMbIE HA NaHENN BCTaBKM:

Bnok kommeHTapues 4.3.1

Pa3smeLleHne TekCTOBOro KOMMEHTapua Ha cXxeme

Bnok nepemenHom 4.3.2

PasmelleHve Groka nepeMeHHoN A4S 3anvMcu UNv YTEHUSI 3HaYeHMiA
nporpamMmbi

Bnok koHcTaHTbl 4.3.3

Pa3meLleHne 6noka ¢ UKCUPOBAHHBIM YNCITOBLIM 3HAYEHUEM

JIvHun 3agepxkn 4.3.4

CosgaHue 3aEpPXKXKMN Ha OAnH UMK nepegadyn 3Ha4eHnsa ¢ BbiXxoda
KOMMNOHEHTa Ha BX0oA4

briok ceteBon nepemeHHon 4.3.5

PasmelueHve 6rnokos obmMeHa gaHHbIMK C APYTMMY YCTPOMCTBaMU,
NOAKIOYEHHbBIMK K MpUBopy no ceTn

Bnok yteHne/zanucu B ®b 4.3.6

3anucb/yTeHne 3HaYeHWI OTAENbHBIX NapameTpoB 13 Ob B nepeMeHHyo
n HaobopoT

bnok npeobpasoBaHus 4.3.7

KOHBepTaLI,I/IFl 3Ha4YeHUN Pa3nnUYHbIX TUNOB ONA nepenayn

lMepeHymepoBaTb KOMMNOHEHTHI 4.3.8

MNepeHasHavyeHne nopaaKkoBbiX HOMepoB ®Pb cxembl

Mopsaok ncnonHeHna 4.3.9

N3meHeHune nopsAgka BblHUCINEHNA 3HaYeHUIN BbIXO4OB nporpamMmmbl

4.3.1 Bnok kKOMMeHTapueB

briok KOMMeHTapueB No3BONAEeT OCTaBIATb 3arnnc U KOMMEeHTapun Ha cXxemMme npoekta.
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4 BasoBble cBegeHUs

UT06bl 4O6ABUTL TEKCTOBLIA KOMMEHTapUIA Ha CXEMY, CriefyeT HaxaTb Ha KHOMKY Ha naHenu BCTaBkW. 3aTem
yoepxuBast JIKM HauepTuTb npsiMoyronbHyto obnactb 6rnoka KOMMEHTapuMeB Ha TOM MECTE CXeMbl, r4e OOMKeH

pacnonaraTbCa KOMMEHTapuMn.

BeeguTe KOMMEHTapPHIA Beegure -
KEOMMeHTapKK

PucyHok 4.13

[ns BblaeneHHoro 6noka KOMMeHTapuneB MOXXHO NU3MEHUTb HaCTp0I7IKI/1 BBOJA TEKCTa Ha NaHenu CBOUCTB.

CEOACTES TeKCTOBLIA Dok

HEN

WpwmdT

Upet texcTa
v  PPon

Hanwume poHa

UgeT Sopaopa

LeeT poHa

BbIFIEIBHHBEIHHE-' TEKCTE

MNpozpayHocT: doHa

Texcr

B ueHTpe
Arial, 9
[R=0, G=0, B=0]

Oa

[R=0, G=0, B=0]
[R=255, G=255, B=255]
0

PucyHok 4.14

UTo6bI LUBET (poHa Grioka KOMMeHTapueB Obil BUAEH, CrieqyeT 3aaaTth 3HadeHne napameTpy Mpo3pavyHocTb hoHa

6onee 20.

[lns BBOAa TekcTa crniegyet ABaXKabl HAaXXaTb JIKM Ha 6nok KOMMEeHTapueB 1 BBECTU HOBBbI TEKCT.

Beegute
KOMMEHTAPKIA

-

Text

- Text

PucyHok 4.15

4.3.2 bnok nepeMeHHOMU

Briok nepemeHHon CNY>XUT ONA ncnosfb3oBaHUA nepemeHHO|7| Ha CXeMe npoekKTa.

YTto6bl 40OGaBUTL Brok nepemeHHO|7| Ha CXemy, cnefyet Ha)KaTb Ha ero nNMKTorpamMmmy Ha naHesnn BCTaBKU:

v

+ [+ BxogHas nepemeHHas — ans nepeaayyn 3HaYeHUs B NPOrpammy;

v

® "G BbIXOAHasA nepeMeHHass — A4 3anncu B Hee 3Ha4eHna n3 nporpamMmmebl.

3aTem HaxaTb Ha Cxeme B TO MecCTO, KyAa HYy>XHO NOMEeCTUTb onok.
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4 BasoBble cBegeHUs

PucyHok 4.16

Bnok nepemeHHoOM Takke MOXHO 106aBUTb Ha cxemy u3 naHenu NepemeHHblie 3.5.

[ns npuBsskn nepemeHHoM K 610Ky NnepemMeHHo cnegyerT:

1. Bblgenutb 6Griok nepemMeHHoMN.

2. B cBoiicTBax 6rioka nepeMeHHON HaxaTb KHOMKY «...» B none MNepemeHHasa nnu gBa pasa HaxaTb Ha Orok

nepeMeHHOM Ha CXeme.

CeOWCTBa i -
=|a

M=LTN

v [lapameTp
MNepemenHan

w [Ipouee

KomreH Tapuii

< He BeifipaHa =

MNepemenHan

PucyHok 4.17

3. B oTkpbiBEMCS okHe Tabnuupbl nepeMeHHbIX 6 BbibpaTh Un co3aaTb HOBYIO NMEPEMEHHYIO U HaxaTb
kHonky OK. BeibpaHHasa nepemeHHas byaer npmesasaHa K 6noky.

=D

CeolCcTEa var3 B x

~F1 ||| =4

v [lapametps
MepemenHan [var3 ]
Tun nepemenHoi  C nnaeaowei sanATol
JHeproHesaswoun Het

+ [lpouee

KommeHTapii

MNepemenHan

-

PucyHok 4.18
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4 BasoBble cBegeHUs

Ecnn nocne npuBsiskm Onok nepemMeHHOW BbIOENSIETCS KpacHbIM LBETOM, 3HAYMT, NPUCYTCTBYeT oLunbka.
CoobuieHne 06 owmnbke oTobpakaeTcs B CTPOKE COCTOSIHUS.

PucyHok 4.19

[ns 6noka BbIXOQHON NepeMeHHON AOCTYMHa HacTpolka 3anucb B KOHLUE LMKIa, KOoTopas CAYXWT Ans 3anucu
3Ha4YeHWs B MEPEMEHHYI0 Nocre Bcex onepauun YyteHns B pabovem unkne 4.1,

CeolicTEa Var 1 B x
2=2] |
w  [Napametpo
MNepemeHHaA Varl [0]
3HaYEHWE N0 YMONYEHHHD 0
TWn NepemMeHHoI Bynesckoe
w [pouee
KommaeHTapui
*  PaciumpEHHBIE HECTPORIo
Her

‘.El.a
Januch B KOHLE LKna

[apaHTMpYET SaNKce B NEPEMEHHYH) NOCNE ECEX ONEDALIA YTEHMA.

PucyHok 4.20

4.3.3 BNOK KOHCTaHTbI

D,J'Iﬂ BKIMIO4HEHNA B nNporpamMmy >XeCTKO 3adaHHOro 4YMCNoBOro 3Ha4veHuAa ucnonb3yetcsa ONOK KOHCTaHThI. D,J'IH
C

pasmMmeLlleHunsa ©Ornoka KOHCTaHTbl Ha cxeme cnefyetT HaXkaTb Ha KHOMKY D" Ha naHenun BCTaBKu, 3atTemM — B MECTO Ha
cxeme, rge AOMKeH ObITb pacnonoxeH Ornok.

B0

Ha naHenu cBoicTB BbIGpaHHOro 6roka ykasblBaeTCsl TUN AaHHbIX ANst KOHCTaHTbl U BBOAMTCS 3HaYeHue. 3HaveHue
Oynet otobpaxeHo B 6rioke Ha cxeme.

B N N WR  ~B —l ~F
0200+ X X X

PucyHok 4.21
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4 BasoBble cBegeHUs

CeoicTea 15 B x
=|p

z=[2l |

 [lapameTpws

3Ha4YeHWe KoHoTaHTel 15
TN KOHCTaH T Llenowmcnenqoe

15 4  [lpouee

KorreHTapuia

3HaueHWe KOHCTaH T

PucyHok 4.22

3Ha4yeHne KOHCTaHTbl MOXHO oTpeaakTunpoBaTb OBOWHBIM HaXkaTem Ha OroK KOHCTaHTbl Uin BbI60pOM N3meHuTb
3Ha4YeHue B KOHTEKCTHOM MeHH0 Broka.

| e Kk
|ﬁ Keonwposate
WsmeHTe sHaueHne
M ¥oanuTe KCMNoHEHT
T Cosaatt makpoc

CEOMCTES

PucyHok 4.23

,D,OFIYCTVIMbIe 3Ha4YeHnda ona TMNoB KOHCTAHTbI:

bynesckoe or0 g0 1
LlenouncneHHoe |ot 0 go 4294967295

C nnaBawwen |oT—3,402823E+38 go 3,402823E+38
3ansTon

3Ha4yeHne KOHCTaHTbI He noapepraeTcda NSAMeHeHNAM Ha BCEM MPOTAXKEHNUN p360TbI nporpamMmmsbl.

4.3.4 JInHnAa 3apepxKu

INuHua 3agepKn UCNonb3yeTcsa AN Co3aaHns 3a0epPXKKU Ha OOUH LIMKN Nepedadn 3HaueHus! C BbIXo4a KOMMOHeHTa
Ha BXOA.

[ns cosganuna nuHum 3aEpPXKn crnenyet Haxatb Ha KHOMKY B Ha naHenn BCTaBKMU U MOCTPOUTb JIMHUIO MeXOy
BbIXO4OM 1 BXOAOM KOMIMOHEHTA. By,u,eT npoeeaeHa KpacHasa NyHKTUpHaa NnHuA.
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4 BasoBble cBegeHUs

~B =l oF
X X

PucyHok 4.24

Mpumep

Ha Bxop 11 6noka apudmeTnyeckoro CnoXxeHusi (LENOYUCTEHHbIA TUM) NOAAETCS KOHCTaHTa, 3HaYeHne KOTopour
paBHO 1. Ha Bxopg 12 no nuHMM 3agepXkn NogaeTcsa 3HavyeHue C Bbixoda bnoka Q, koTopoe 6bifio BbIYMCIIEHO B
npeablayLemM Lukne.

11
[ 1+ Q
12 :
PucyHok 4.25

3Ha4vyeHus Ha BXxoAax 1 Bbixogax broka:

Ne uukna 1 2 3 4 5 6 7 8 9 10
12 0 0 1 1 2 2 3 3 4 4
Q 1 1 2 2 3 3 4 4 5 5

4.3.5 Bnok ceteBon NnepeMeHHOM
Brnoku ceteBbIx nepemMeHHbIX CcrnyXat AOnd nepegadn M nonyyYeHuda 3Ha4YeHUn no MHTepcbeﬁcaM CBA3N U
Mncnonb3oBaHUA X B nNporpamMmme.

[Ons no6aBneHus Ha cxeMy Brioka CeTeBoii NepeMEHHON CrieayeT HaxaTb Ha KHOMKY:
M
« 4] - nepepaya 3HauyeHVst U3 NPOrpaMMmbl MO CETU;
N

« [ — nonyyenue sHaueHMs B nporpamMmmy o ceTy.
NMpuBaA3ka nepeMeHHON K 610Ky ceTeBOW NnepeMeHHOU
[ns npuBsskn nepemeHHon K 6r1oKky ceTeBol NepeMeHHOW Crneayer:

1. Bbibpatb Ha cxeme Brok ceTeBon NepemMeHHON.

2. HaxaTb Ha KHOMKY «...» B nore MNepemMeHHas B cBovicTBax 6rioka ceTeBON NepeMeHHON nnu asa pasa
HaXkaTb Ha BNOK CETEBOWN NEPEMEHHON Ha CXEME.
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4 BasoBble cBegeHUs

CBONCTEa
= A
+ [lapametps
<He Beibpatia > L.

AHavyeHwe no yMonuadmo 0
+ [lpouee

KomMmeHTapui

MNepemennan

PucyHok 4.26

3. B oTkpbiBLUelcA Tabnuue nepeMeHHbIX 6 BbIOpaTh UM co34aTh HOBYIO NEPEMEHHYIO NS NPUBS3KU U
HaxaTb kHonky OK.

CeolicTeEa Varl g 8 x
= A
“ [lapameTps

[NepermenHan Varl [512]

3HAYEHWE MO YMONYEHAHD (
Pexora paboTw exopa LenouncnenHoe

“ [lpouee
X—' Var1 KormeHTapui

PucyHok 4.27

4. TpucoeamHUTb Bbixoa/Bxop brioka ceTeBov NnepeMeHHON K HEOBXOAMMOMY KOMIMOHEHTY.

f‘"ﬁ‘ EQ F1

-~ F2

PucyHok 4.28
BbiweonuncaHHbIi anroputm paboTbl ¢ NepeMeHHbIMU MHTEPdENCOB CBA3M yaobeH, ecny nonb3oBaTenb HauYMHaeT
paboTy ¢ NpoekTom ¢ HacTpowku npubopa. Ecnu cnncok napametrpos Mactepa cetu Modbus yxxe nssecteH, paboty

yoobHee HauvHaTb C onpeferneHnsi MepeMeHHbIX B Tabnvue nepemeHHbix 6. MNMogpobHee cm. pasgen Paborta no
npotokony Modbus 5.3.2.1.

NMPUMEYAHUE
El Henb3s npunBasatb nepemMeHHyto K GnoKy, ecnu B HacTporikax npnbopa 5 HeT nHTepdencos CBA3M.
PacwmpeHHble HAaCTPOMKH

[lns npubopoB BTOPOro NoKosieHWsl 4OCTYMNHa HAaCcTpoWKa AOMYCTMMOrO OTKITOHEHWS A4St TepeMEHHbIX C NnaBatoLen
ToYKoM B Brioke mepefayn 3HaveHuss U3 nporpammel no cetu. Ecnu Bxogsiwee B 6ok 3HayeHWe He NpeBbllAeT
JOMYyCTMOe, TO 3HaYeHUe MEepPeMEHHOW He Mepes3anucbiBaeTCs Kaxabl LWKM, 4YTO MO3BOMSET 3KOHOMUTb
annapaTHble pecypcbl Npubopa. [JonycTMoe OTKIIOHEHWEe 3afaeTcsl B CBOWCTBaxX Orioka CeTeBON NepeMeHHOM.
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4 BasoBble cBegeHUs

CeoicTsa Variable n | ox
252! |
FI4|x v MNapameTpu:
MNepemenHan Variable [16384]
3HaYEHWE MO YMONYEHWHD 0
Twn nepeMeHHoR C nnaeatowed sanaToil
MNopagok pervcTpos MpAroi
AT1 MNoprook GadT MpAroi
+ [pouee
KommeHTapui
o L : : v PaciMpeHHbie HaC TPOHRKM
AT2|- o o | | 10

PucyHok 4.29
4.3.6 Bnok uteHus/3anucu B b

bnok urteHus/zanucn B ®B uncnonb3yeTcs ANA 3ajadyM unu 4YteHus 3HadeHus napameTtpa ®b B npouecce
BbINOSTHEHWSI NMPOrpamMMbl.

Ha cxemy moryT 6bITb fO06aBNEHbI GNOKK:

w
« *#[J — 3anucu sHaueHus B O6;
R
« [J* — yteHus sHaueHus n3 Ob.
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4 BasoBble cBegeHUs

Mpumep
B 3aBucumMoctTn oOT 3HadeHus Ha Bxoge |1 B dyHkumoHanbHoM 6noke BLINK1 3HadeHue napametpa
AnNuTenbHOCTL BKI1. COCTOAHMA OyaeT nmeTb 3HavyeHue 2 unum 10.

1
H wl SEL |« [Writeto FB
—
BLINKA
|2 [ Q
Oc| Th
Oc| Tl
PucyHok 4.30

Ons HacTponku Onoka 3anucyn 3HadeHuss B OB cregyeT Ha naHenu CBOWCTB Oroka Bbibpatb ®b n mms
rnepemMeHHON, B KOTOPYO ByAeT 3anncbiBaTbCH 3HAYEHNE.
[NaHens BCTABHM
VvV V C W R ~B —l ~F
Al -O - 0200+ X X X

\

‘Write to FB
CeoicTea Write to FB B x
- = Al |
w [lapameTps

PyHKLMOHANEHRIA Gnok. BLINE

Hran nepEMEHHuﬁ lnuTeneHoCTE oK. CDCTCIFIHHH.

NnuTensHOCTE OTKN. COCTOAHKWA
}{DMMEHTapMH NnuTensHOCTE BKN. COCTOAHWA

PucyHok 4.31

4.3.7 bnok npeo6pa3oBaHus

JInHna ceaaun mMexay KOMMNoHeHTaMu nporpamMmmbl MOXeET ObITb CcO34aHa TOMNMbKO 4SS BXOA4A M BbiIXO4a OfHOMO U TOro
Xe Tuna: 6yJ'IeBCKOFO, LeNoOYNCIIEHHOrO UM C NnaBaloLwen To4Kon. [ons co3gaHus NUHUKA CBA3N Mexay BXo4oM U
BbIXO4OM pa3HbIX TUNOB creayeT NCnojib30BaTb onokum npeo6pasoBaHMﬂ.

UTto6bl nobaBute 6ok npeo6pasoBaHM;| Ha CXemy, cnenyert Bbl6paTb Hy)KHbIIZ TN 6noka Ha naHenu BCTaBKW U
3aTeM HaxaTb B TO MECTO CXEMblI, [4€ OH AOIMKEH ObITb PacnonoXxeH.
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4 BasoBble cBegeHUs

MaHent BCTABKK

Al (Tom0

PucyHok 4.32

Tunbl 6GrnokoB NnpeobpasoBaHWs:

% | Mpeobpa3soBaTenk B 6ynesckoe 3HaYeHne KoHBepTauusi 3HaueHusi curHana B 6ynesckoe 3HaveHue.
Ecnu 3HauyeHune Ha Bxoae 6noka 6onblie nnbo paBHO 1, TO Ha
Bbixogde byaeT 1 (True). B ocTtanbHbIX cnyyasx Ha Bbixoge
oygert O (False).

7' |Mpeobpa3oBaTerib B LleNIOYMCIIeHHOe KoHBepTaums 3Ha4yeHns curHana B LIeNoYncrieHHoe
3Ha4YeHue 3HayeHuve. Ecnn Ha Bxoge brioka Gynesckoe 3HaveHne 0
(False), To Ha Bbixoge Oyaet 0, ecnu Ha Bxoae 1 (True), To Ha
Bbixoge byaeT 1. Ecnu Ha Bxoge 6roka 3HadeHue ymcna ¢
nnasaroLlen 3ansTon, TO Ha BbIXOA4E OHO OKPYITSeTCs C
HepocTaTkom. OTpuLaTenbHble 3HaYEHNs C NNaBatoLLEeN
3anaToun KoHBepTupytoTcs B 0.

©F| Mpeobpa3oBaTenk B YMCNO C NNaBaroLen KoHBepTauus 3Ha4yeHus curHana B YMcno C nraBatoLLen
3anaTon TouYkon. [Ins npeobpazoBaHms LLEEMOYNCIIEHHOIO B YMCHIO C
nnaesatoLlen Todukon gobaenseTcsa gpobHas yactb (int=5 —
float = 5,0000). Ecnu Ha Bxoge 6rnoka Bynesckoe 3HayeHne 0
(False), To Ha BbIxoge 6yaet 0,0000, ecnu Ha Bxoae 6rioka 1
(True), To Ha Bbixoge 6yaet 1,0000.

4.3.8 NepeHymepoBaTb KOMMNOHEHTbI

1]
[na nepeHasHayeHUs1 NOPSAKOBLIX HOMEPOB KOMMOHEHTOB Ha CXEME criefyeT HaxaTb KHOMKY sk Ha naHenu
WHCTPYMEHTOB Mnu BblGpaTb B rnaBHOM MeHi CepBuc — [epeHymepoBaTb KOMMOHEHTbl. OOHOTWMHbIE
KOMMOHEHTbI HYMEPYIOTCS MO NOPSAKY CBEPXY BHU3 1 CrieBa Hanpaeo.
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4 BasoBble cBegeHUs

SR3 SR2 SR1 SR2
w— R — R — R — R
SR1 SR3
et
RTRIGZ2 —_5 — RTRIG1 —_ 5 Q=
w— | Q= — R w— | Q= — R
RTRIG1 RTRIG2

4.3.9 NMopanok ucnonHeHus

PucyHok 4.33

3HayeHnst Bcex BbIXOAOB WM 0OpaTHbIX CBA3EW B Mporpamme BbIMUCHSIOTCA B OnpedernieHHoM nopsiake. [Ans

N3MEeHeHNs NopsaKa BbIYMCAEHUS criedyeT HaxaTb Ha KHOMKy - Ha maHenu oTnagku 1 B BbINAAaKLWEM MeHIo
BbibpaTb O6paTHbIe cBA3M 1 Beixoasbl.

Owen Logic nepergeT B pexxnm HaCTPOMKN Nopsiaka UCMOMHEHUS — Ha BbiIXxogax U 0bpaTHbIX CBA3SAX O0TobpassaTcs
nopsagkoBblie HOMepa oYepenn UCNOoJTHEeHUA.

[ns nameHeHns o4yepegHOCTU NCNOJTHEeHNA crnenyeT ABa)XKabl HaXaTb JIKM Ha Hy)KHbIl7I BbIX0o4 Uinn 06paTHYIO CBA3b N
BBECTW YMCINO, KaKoW Mo CYEeTYy AO0J1KHa BbINONMHATLCA AaHHaA onepauna.

Bt 1

-

PucyHok 4.34
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4 BasoBble cBegeHUs

Mocne YCTaHOBKM Heobxogmmon o4yepegHOCTU crieayetr OTKITHOHUTb PEeEXUM HaCTDOVIKM nopAagka WUCNoJiHeHUA

NOBTOPHBIM HaXaTUeM Ha KHonky .

4.4 lNMporpaMmmMmupoBaHue 3KpaHa npubopa

Ecnn npubop ocHalleH aucnneemM, TO AUChnel MoXeT OblTb MCMOofb3oBaH AN OTOOpakeHUsl pasnnyHON
MHpopMaLIMK, COriacHo 3agaHHOMY anropuTMmy B nporpammMe. Ha akpaHe MoXeT oTobpakaTbCs TEKCT, rpadhmyeckue
KOMMOHEHTbI 1 3HaYEHUsI NepeMeHHbIX NPorpamMmbl.

[ns nporpammMmumpoBaHus akpaHa ucnonb3yetrca MeHemkep akpaHoB. YTobbl OTKPbITE MEHEAXEP IKPAHOB, HAXKMUTE
Ha 3arofnoBOK BKaAK/ B NEBOW YacTu paboyen obnactu.

Cxema*

## © 0@ 100% ~

Brnanka
MeHemxep 3KpaHoOB

goHedye daxaHE

PucyHok 4.35
Mo ymonuaHuio B MeHegkepe aKkpaHOB OTODpaXxaeTcsa OauH 3KpaH.

MeHe¥Eep 3KPaHOB

= & Tpynnbl @®
= & Mpynna 1
O 3xpaH 1

Mmn JkpaH 1
Onwucaxwne
CkpeiBaTh cTpoKKM Het

MapameTphl

PucyHok 4.36

[No6aBneHue 3KpaHoOB

B meHeOkepe 3kpaHOB MOXHO A06aBUTb HECKOJbKO 3KpaHOB. BO3MOXHO HACTpOMTL Nepexomd Mexay dKpaHaMu Ha
avicnnee npubopa no HaXkaTuio KHOMKN U MO M3MEHEHWIO NepeMeEHHOM.

Ons pobaeneHns akpaHa HaxmuTe NMKM Ha anemeHT Fpynna 1 n B KOHTEKCTHOM MeHO BbibepuTe [lo6aBuUTb
3KpaH.
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4 BasoBble cBegeHUs

MEeHEIHED IKPAHOB

®|

= & Tpynnel ®

Pepaktiposate rpynny

ﬁ Kenupoeate skpari
fﬁ BcraewTe

PucyHok 4.37
Ons yoaneHus akpaHa HaxkmuTe NMKM Ha Hy>XHbI 3KpaH U B KOHTEKCTHOM MEHI0 BbibepuTe YaanuTb.

MeHEMHEep SKPaHOB

= & pynnbl 0]
-1- & Ipynna 1

PenakTupoEaTE 3KpaH

Konupoeats

BrTaEMTE

¥nanute

=

PucyHok 4.38
[nsa cmeHbl No3numm akpaHa ncnonb3ynte metog Drag and drop, yaepxwueas knasuiy Shift.

MEHEQWED SKOAHOE

— a [pynnel @

PucyHok 4.39

I'Ipw nepeHoce HoBOE NonoXeHne 6yp,eT OT06pa)KaTbCF| B B1A€E ropn3oHTaribHOro Mmapkepa.

[ns npubopoB ¢ MOHOXpPOMHbIM TekcToBbIM KK fOCTYNHO pepgakTMpoBaHve rpynn akpaHoB. B cBoncTeax rpynnbl
3KpaHOB 3a4aeTcs MMS U OnncaHue.

CBoncTBa 3KpaHa
,D,J'Iﬂ 0T06pa)KeHI/IFI CBOWCTB 9KpaHa Ha naHenn CBOWCTB ABaXabl HAXKMUTE Ha Hy)KHbIl7| 9KpaH B MEeHe)Kepe 3KPpaHOB.

*  Wma — ona otobpaxkeHns B MeHeKepe 3KPaHOB 1 B 3arofloBKe peakTopa 3KpaHoB;

+ OnucaHue — TEKCTOBOE OMNMUCaHUE 3KPaHa;

+ CKpbIBaTb CTPOKM — CKpblTUE/0TOOpaXKeHne nycTbiX CTPOK Ha aKkpaHe npubopa (4ocTynHOo Ans npubopos
NepBOro NOKONeHUs).
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4 Ba3zoBble cBeJeHUs

Cxenz | IkpaH "IKpaH 1" |

B8, 308 e v

PucyHok 4.40

PepakTop 3kpaHa
(DyHKLI,I/IOHaJ'I penakTopa 3KpaHa 3aBMCUT OT TUNa aucnnea B npwﬁope:

*  MOHOXPOMHbIN TekcToBbIN XKKU;
* rpaduyeckmin usetHom XKKWU.

4.4.1 MoHOXpOMHbIN TeKkcTOBbIN XKKU

PepakTop akpaHoB

CROACTRA Jxpas 1 2= ox
Elg | =
g HkpaH 1

Oncanue
CkphiRaTh cTpakk Het

Ons HaCTDOVIKM BblBOAA VIHCbOpMaLI,VII/I Ha 3KpaH cnenyet OTKPbITb peaakTop 3KpaHa [OBOWHbIM HaXaTuem no 3KpaHy

B MeHekepe 3KpaHOoB UMK Ha)XaTuem Ha KHOMKY m PepakTupoBaTb 3KpaH 13 KOHTEKCTHOIO MEHIO 3KpaHa.

Cxenz | IkpaH "IKpaH 1" |

B8, 308 e v

PucyHok 4.41

CROACTRA Jxpas 1 2= ox
Elg | =
g HkpaH 1

Orikcanme
CkphiRaTh cTpakk Het

3KpaH MOXeT cofepkaTb HECKOIIbKO CTPOK, Mepexo K KOTOPbIM OCYLLECTBISIETCS C MOMOLLbI0 KHOMOK npubopa. [4ns

nobaBneHna unu yAaneHua CTpOK cnenyeTr HaXxaTb Ha KHOMKY :é KoHTekcTHOe MeHIo CTPOKUN U” Bbl6paTb

HEOBXOAUMYI0 KOMaHAY.

PucyHok 4.42

=
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4 BasoBble cBegeHUs

B cTpokax pacnonaraloTcsi 9fieMeHTbl YnpaBneHus, KOTopble MepeTackMBaloTca w3 naHenu Bubnuoteka
KOMNOHeHToB MeTogom drag & drop. OnucaHns 6rokoB npuBegeHsl B pasaene SneMeHTbl ynpaBneHus 7.6.

NMPUMEYAHUE i
El Ha6op cvmBonoB peanunsoBaH B pamkax kognposkn Windows-1251.
KonupoBaHue akpaHoOB

B MeHemxepe aKpaHOB MOXHO KOMMPOBATb 3KPaHbl A1 BCTaBKW B TEKYLUMIA Uy ApYyron npoekT. [Ans konnpoBaHus
BblZENEeHHbIX 3KpaHOB crieayeT BbibpaTe KomaHay KonupoBaTb B KOHTEKCTHOM MEHIO0 3KpaHa WUiv rpynnbl 3KpaHoB,
nnbo Haxatb codeTaHue knasuw Ctrl + C. Heckonbko 3KpaHOB MOXHO BblAENUTb C MOMOLLLIO 3a)XKaTOM KrnaBuLIK
Ctrl nnn Shift.

— a [pyminel {:D

....................

[ Penaktupoeats 3kpaH

|ﬁ Kenwposate

£ Yaaaute

PucyHok 4.43

[ns BCTaBKM CKOMMPOBAHHLIX 3KPAHOB credyeT BblOpaTb B KOHTEKCTHOM MEHK 3KpaHa WNM rpynnbl 3KpaHoB
komaHay BetaBuTb, NMbo HaxaTb codeTaHue knasui Ctrl + V.

BmecTe C 9KpaHOM KOMMUPYIOTCA BCE pasMELLUEHHble Ha 9KpaHe 3MeMeHTbl YNpaBrneHUs U CBOWCTBA JKpaHa.
MpuBA3aHHblE K 9KpaHy NepeMeHHble KOMMPYITCS B APYroi NPoeKT cornacHo pasgeny KonvpoeaHue nepeMeHHbIX.

Ecnun Mexay BblAENEeHHbIMU 3KpaHaMu eCTb nepexofbl, TO OHU KOMUPYKTCA BMeCTe C 3KpaHaMu. Ecnu Y 3KpaHa
€CTb nNepexoa 3a npeaenbl BblaeneHHomn obnacTu, To Takon nepexoa yoandaeTca.

Mepexon K aKpaHy

Ecnm B npoekTe y4yacTBylOT ABa WnuM Gonee 3KpaHOB, TO HeoGXoOMMO HacTpouTb nepexodbl (YCrnoBus
NepeKYeHns) Mexay HUMN.

[ns cosgaHns nepexoda cnenyert:

1. Haxartb KM no anemeHTy Npynna 1 B gepeBe MeHeaxepa akpaHoB 1 BbibpaTe PegakTtupoBaTth rpynny B
KOHTEKCTHOM MeHi0. OTKpoeTcs BKnagka pegakropa rpynmbl SKpaHoB.

BbiGpaTh cTapTOBbLIN 3KpaH B pedakTope rpynrbl 3KpaHoB.
B cBoiicTBax akpaHa Haxartb «...» B napametpe Mepexon k akpaHy. OTKpoeTCA MeHI0 Co3aHus nepexoaa.

B Bbinagatolem MeHio CNUCOK 3KPaAHOB BbIOpaTh APYrov 3kpaH Ans nepexoaa K Hemy.

CozgaHue nepexcaa >

Beifop akpana

@ CnWCcoK SKPBHOB | < oTCYTCTEYET > -
< OTCYTCTBYET =
wpaH_BLIMK

Yenosne nepexona 3xkpaH_TON

|:'IE','LI.I.'F'.-'IETBJ'I ATE NEpQEXON B CNYHaAX:

@ [eHepaumu coSbimuil oT NpuGopa BesycnoBHBIA Nepexon -

Mzmenetna sHEYSHKUA NEPEMEHHO

oK

PucyHok 4.44
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4 BasoBble cBegeHUs

B none Ycnoeue nepexopa BbiGpaTh NyHKT FeHepauusa cobbITHil OT Npubopa U B BbiNagatoLeM MeHI0

YKa3aTb KHOMKY npmﬁopa ONA BbINOJTHEHUA nNepexoaa unum Bbl6paTb NYHKT N3meHeHnsA 3HavYeHunA
nepemeHHoﬁ OnA yka3aHusa nepemeHHoﬁ 6y1'IeBCKOFO TUna, B cCny4yae NaMeHeHna 3Ha4eHnq KOTOpOIZ 6yp,eT

BbIMOJTHEH Nepexoa.

Co3gaHve nepexcaa

BriGop akpana

@ Cnmcok IKpaHOB < OTCYTCTBYET >

Yeonoswe nepexona

OcywecTENATL NEpEXDA B CAYYSRAN

@ [enepawm cobbimai oT nprbopa

MzmereHA sHaYEHMA NEpEMEH HOM

BesycnoBHBIN Nepexon
Haxamie "Beepx"
OmyckaHue "Beepx”
¥oep#anwe "Beepx”
Haxame "Brus"
Omyckanue "Brns"
Ynepwanue "BHuz"

Haxamie "Beon”

BesycnoBHeI nepexog

oK

a K

-

PucyHok 4.45

Co3paHue nepexoaa

Brifiop skpaqa

@ Cnmcok IKpaHoB < OTCYTCTBYET >

Yenoeue nepexona

CcyuecTBNATE NEPEXDL B CNYYSHR:

[eHepaiumn cobbimwid oT npuSopa

@ M3MeHEHWA SHEYEHKA MNEPEMEHHO

[sd]

oK

PucyHok 4.46

NPUMEYAHUE ) )
Be3yCJ'IOBHbIVI nepexoa CnyxuT anda HaCTpoukn nepexoaa, ecrni Hh ogHO U3 CcoObITU NN

N3MEHEHWI 3HaYEHNs1 NEPEMEHHON HE NPOUCXOQUT, HaNpuMep, ANs Nepexofa Ha 3KpaH aBapuii.

6. [locne co3naHus nepexon Byoet oTobpaxeH Ha cxeme B peflakTope rpynnbl SKpaHOB U B CBOMCTBaX

aKpaHa.
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4 BasoBble cBegeHUs

Cxema* | SkpaH "SkpaH_BLINK" | SkpaH "3xpaH_TON" | SkpaH "3KpaH CTapTOBbIl
e @ 0%~ P

I'pynna skpaHos "I'pynna 1"

CBOIICTBa JKpaH CTapTOBbIi = ox
| i |

v TlapameTpbl

Wma JKpaH cTapToBbIA
OnucaHue
3I(pa H_B |_| N K CkpblBaTh CTPOKKW Her
v Tlepexoasl < Konnekuus nepexogos >
Mepexoa K 3KpaHy < OTCYTCTBYeT >

Mepexoa k 3kpaHy  ZkpaH_TON
Mepexoa k 3xkpady  JkpaH_BLINK

Wma

JKpaH cTapTo...

JkpaH_TON

PucyHok 4.47

Mepexod OT 9KpaHa K 3KpaHy MOXET MPOVCXOAUTb MO PasfiMYHbIM COOBLITUAM, ANl 3TOr0 MOXHO HacTPOWUTb
HecKornbKko (Konnekumio) nepexonos. MNMepexoabl 406aBNAKTCS aHanorMyHo ONMcaHuIo BbiLLE.

Ona pedakTMpoBaHUst WM yoaneHus nepexoda crieqyeT BblbpaTb €ro B CBOMCTBaxX 3KpaHa W HacTPoOUTb
COOTBETCTBYIOLUME NapameTpsl. Mepexon GyaeT yaaneH, ecnv B none CNMCOK aKPaHOB MEHIO CO3aHUs nepexoaa
OyaeT CToATb 3Ha4YeHVe < OTCYTCTBYeT >.

CBOICTEA JKpaH CTapTOBLIA B ox

[EE]4% |

v [apameTphbl

Kma JKpaH CTapTOEBLIA
OnwvcaHue
CKpbiBaTb CTRPOKM Het

v [lepexoanl < Konnekuwsa nepexoaos =

Mepexod K 3KpaHy < OTCYTCTBYET -

Mma

PucyHok 4.48
4.4.2 'pacdhmnyeckum usetHon KK

Ina npubopoB ¢ rpacdmyeckum uBeTHbiM XKW BbiBOO MHOpMaUMM Ha 3KpaH NpPOrpaMMMpPyeTcsl C MOMOLLbIO
rpadpnyecKnx anemMeHToB.
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4 BasoBble cBegeHUs

Cxema* 3upa 1

6, 7 @, 140% ~

KoMnoHeHTEI 3KpaHa
Tekctr (Tekct)

WHankaTop esinonHeHus  (MHAWKETOP BRINOAHEHWA)

YpoBeHb
Teket (TekcT)

Teker (Tekcr)

Teker (Tekcr)

Whavkatop (MHawkaTop)

WHauvkatop (MHawkatop) .
Whavkatop (MHAwkaTop)

@ Kronku

R «

«

SEL

ESC OK

PucyHok 4.49
O6nacTtu pegaktopa akpaHa:

naHenb 3M1IEMEHTOB 3KpPaHa CIYXUT A5 0TOGPaKeHNUs Cnmcka pacrnosioKeHHbIX Ha Nnore KoMnoHeHToB. Ha
naHenv aNeMeHTOB 3KpaHa MOXHO MEHSATb NOPSAOK rpadMyecknx aNeMeHTOoB U 3aaaBaTbh UM UMeHa;

nore 3KpaHa CMyXuT A5 pacrnonoXeHns rpaduyeckmnx anemMeHToB;

KHOMKM CryxaT Ans NporpaMMUpOBaHns KHOMOK Npubopa.

FpachHeCKvle ANEeMEHTbl ONnA pacnofioXXeHnA B MoJie 3KpaHa Bbl6|/|paPOTCF| n3 BUOGNMOTEKN KOMMOHEHTOB.
OnuncaHus anemeHToB npmuBeneHbl B pasgerne BasoBble anemMeHThI.

B pexunme cnmynaTtopa OCTYNHO OKHO CUMYNALNKN 3KpaHa.
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4 BasoBble cBegeHUs

MNMone 3kpaHa

YpoBeHb

PucyHok 4.50

I'Ipm nepemelleHnmn rpaq)mqecmx 3NeMeHTOB Ha Mnone nodaBndarTCA MOACKA3KM C KoopauHataMm n pasmepamum
AnemMeHTa 1 Hanpasndwmne JIMHUM OTHOCUTESTbHO APYTUX 3J1€EMEHTOB.

Ons rpaq)wqecmx ANeMeHTOB U rpynn Fpa(bl/l‘-leCKI/IX 3NneMeHTOB OOCTYNHbI cneaywwne OENCTBUSI B KOHTEKCTHOM
MEHIO:

*  KOMUPOBAaHWUE;
e BCTaBKa;
* yaaneHue;
* MepemelleHne Ha NnepeaHnii U 3agHUM Nnakx;
* BblpaBHUBaHUE.
[eorHoe HaxaTue JIKM no rpadmyeckum snemeHTam:

* TekcT v [INHAMUYECKUI TEKCT - aKTMBMPYET PEXMM BBOAA TEKCTA;

* KHonKa - oTKpbIBaeT OKHO NPOrpaMmMupoBaHns COObITUIA AN KHOMKMK;

* WN306paxeHune - OTKpbIBAET OKHO BbIGOpa MONb30BaTENBCKOrO N300paXKeHs;

* MeH10 - OTKpbIBaeT OKHO pegakTupoBaHus CTPOK;

» Tpadhuk - oTkpbIiBAET OKHO Cnncok nNuHuI Mpadmk, AnNs HacTPONKM OToBpaXxeHUs rpaduka;
* [N OCTalnbHbIX 3MIEMEHTOB OTKPbIBAETCSH OKHO MPUBSA3KU NEPEMEHHOMN.

FpacbmquKme 3N1eMEeHTbl MOXKHO nepemMeLllaTb C NOMOLLbKO CTPESIOK Ha KnaBuaTtype 1 coBepllatb gpyrue DencTems c
NMOMOLLbIO COMETaHNI KNaBULL.

CBoucTtBa rpapmyecKux afieMeHToB
CeolicTBa rpadhnyeckoro afieMeHTa oTobpaxxaroTcs npu:

* BblAeneHun rpacpMUecKoro aneMeHTa, pacrnorioXXeHHOro Ha rnore aKkpaHa;

* BblaeneHmn rpad)wquKoro anemMeHTa, pacrnoroXeHHOoro Ha naHenm KoMMOHEHTHI JKpaHa.
O6wme cBoricTBa A4ns Bcex rpadonmyecKkmx arieMeHTOB:

*  NMS 3NEeMeHTa;
* pasmep — LUMPUHA U BbICOTA B MUKCENSX;
* KoopAuHaTbl — No ocaM X 1 Y, TOYKOM OTCHETa ABMNSAETCHA BEPXHUI NEBbLIN KpaKn arieMeHTa.
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4 BasoBble cBegeHUs

CeoicTea TewcT B x
=
:: Zl |
“  BHewHwd Bua
Fazmep wpupta 16

W ﬂﬂ-“-.,e
TekeT Tekct Texkct
~  KoopmHams
x 50
Y: 50
+ lNosenerme
Bumarmocts < He Bwbpana >
v  [pouee
Wrag Tekct
/v Pasmepot
WpiHa 200
BricoTa 50

PucyHok 4.51

Co3aaHuve nepexonoB MeXAay 3KpaHaMu
Cos.anMe nepexoga 3KpaHa no UAMEeHeHuro nepemeHHoﬁ

1. Haxmwute MNMKM no anemeHTy 3KpaH B AepeBe MeHeakepa 3KpaHoB 1 BoibepnuTe HacTpouTb nepexoabl B
KOHTEKCTHOM MeHio unu BbigenuTe JIKM cBoricTBo akpaHa Nepexonbl Ha naHeny CBOWCTB 3KpaHa, U
HaXXMUTE Ha KHOMKY .... OTKpPOETCHA OKHO pegakTopa nepexodos. BelbpaHHbIN akpaH 6yaeT oTnpaBHoOM
TOYKOW ANa nepexoga.

18 Mepexoa 3kpana "Jkpan 1" - O d

=+ foBasums nepexca | X

Mepeiitn Ha 3kpaH Mo M3MEHEHMIO NepEMEHHOMA

1 [< He Buibpan > - < He suibpana >

OK OtmeHa

PucyHok 4.52

B BbinagatoLeM MmeHio ctonbua NepenTn Ha 3kpaH BbIbepuTe Apyron akpaH Ans nepexona K Hemy.

B cton6ue Mo nameHeHUto NepeMeHHON HaXXMUTE Ha KHOMKY ... U BbibepuTe 13 Tabnuvubl nepeMeHHbIX
nepemMeHHyto BynescKkoro Tuna, B cnyvyae n3aMeHeHus 3Ha4eHus KoTopou ByaeT BeinonHeH nepexog,. [Nocne
WCMOMHEHWs nepexoga 3HauyeHns NpuBA3aHHON NepeMeHHON n3MeHseTcsa Ha «O».

4. [Ons nobaBneHust Opyroro nepexoga Haxmumrte I Ho6aBuTtb nepexona, AnA yganeHua Bblaef1eHHOro
nepexoaa HaXxmuTte x
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4 BasoBble cBegeHUs

HaxmuTe OK. Co3gaHHble nepexofbl 6yayT oTobpaxaTbCsi Ha NaHeny CBOMCTB akpaHa. Nopsaok
BbIMOSTHEHWSI NEPEX0O0B COOTBETCTBYET MX MOPSAKY B CBOMCTBAX IKpaHa.

w [lpouee
Wran Jxpan 1
 [lepexoge < 3apavo >
lpynna skpanoe 1.3kpan 2 Varable
Ormcanwe Jwpan

PucyHok 4.53

CospaHue nepexonoB Mexay 3KpaHaMu No KHOMkKe

B HwkHen yacTu pegaktopa Busdyanusaumm pacronoxeHa naHenb "KHonku", Ha KOTOopow oTobpaxarTca Bce
nmetoLmecs B npnbope pursndeckmne KHoMKu:

@ KHonkwn @

A «

«

SEL ESC OK

PucyHok 4.54

OeonHoe HaxaTne JIKM no KHomke OTKpbIBAET OKHO MPOrpaMMMpOBaHnNst COBbITUI AN KHOMKW. [ns Kaxgoro akpaHa
KHOMKN NPOrpaMMupYyrOTCS OTAENbHO.
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4 BasoBble cBegeHUs

¥8 Ipynna skpanos 1.3kpan 1, Beepx — 0O x
@ KopoTtkoe Hamatie V0

MepexoauTtb Ha 3KkpaH

< He Bulbpan = i b4

MN3meHaTb 3HaueHwna nepemMeHHbIX

< He eolfpana > X

+ [OoBasute nepemerHyo

@ JnMHHOE HAMAETHE V:0

Mepexoautb Ha 3KkpaH

< He BulbpaH = - b4

N3meHATL 3HaUeHKA nepemMeHHbIX

< He Bulbpana > x

+ [doBasuTe nepemerHyo

@ Ypepmanue V:0

M3meHATb 3HaUeHKA nepemMeHHbIX

< ne eulfpana = X

+ [loBasuTe NepeMerHyo

oK Otmena

PucyHok 4.55

[ns nporpaMMMpoBaHNsi KHOMKM AOCTYMHbI CrieayoLme cobbITus:

* KOpOTKOe HakaTtume (MeHee 3 CeKyHa);
* ponroe Haxatue (3 cekyHabl u bonee);
* yaepxaHue (0T 5 cekyHn).

[1ns KOPOTKOro 1 JONroro HaXkaTusi MOXHO 3anporpaMMMpoBaTh HECKOIbLKO AeNCTBUI (MepexoaoB Ha Apyrne aKpaHbl
N N3MEHEHWI 3HadYeHus OyneBCKMX NnepeMeHHbIX). [ns yaepxaHus MOXHO 3anporpaMmMuMpoBaTh TONMbKO OENCTBUE
N3MEHEHNs1 3Ha4YeHnI ByneBCcKkMX NnepemMeHHbIX. [leNCcTBUA BbIMOMHATCS B NporpaMme B nopsgke gobasneHus.

[na no6aBneHns nepemeHHoW HaXmuTe I [do6aBuTb nepeMeHHy0. [Ina yaaneHusi 3anporpamMMyMpoBaHHOIO
[EeNCTBIS HaXMUTe <.

HacTpoeHHble coObITUSI ANsi KHOMOK SBMNSANTCA MPUOPUTETHBIMUM UM MEpPeonpedensaoT MNoBeAeHUe KHOMOK Mo
ymon4daHuto. [Ins Bo3BpaTta K MOBEOEHMIO KHOMOK MO YMOMYaHuio yganute OeNCTBUSA MO COObITMIO M 3anuwunTe
nporpammy B npubop.

Ecnu ans kHonok BBepx u BHU3 cOGLITMS HE HACTPOEHbI, TO NMPU HaXkaTUKM Ha HUX Npubop OyaeT ocyLlecTBRsATL
nepexonbl Ha Apyrne aKkpaHbl B COOTBETCTBUM C NOPAOKOM B OKHE MEHEMKepa 9KPaHOB.

[nsa kaxxgon KHOMKn oTobpakaeTcs KONMYECTBO HACTPOEHHbIX COBLITUIA:
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4 BasoBble cBegeHUs

@KHOHKM @
SEL ESC OK

A «

«

PucyHok 4.56

4.5 Pexxum cumynsitopa

KoppekTHOCTb paboTbl CO34aHHOW MpOorpamMmbl MPOBEPSIETCS C MOMOLLUBIO PeXUMa CUMYNSTopa, B KOTOPOM
MOENUPYETCA M3MEHEHWE COCTOSIHWIA BLIXOOOB B 3aBMCMMOCTU OT M3MEHEHMsl COCTOSIHUIA BXOAOB. CUMymRsLUS
No3BOMsEeT NpoaHanM3MpoBaTb COCTOSIHE CUrHaNoB BHYTPU NPOrpaMMbl.

[nsa nepexona B pexvMm CUMYNSUMK CNefyeT HaxaTb KHOMKY b Ha NaHenu MHCTPYMEHTOB UK BblBpaTh B MaBHOM
mMeHio CepBuc — Pexxum cumynaTopa. OTKpoeTcs naHenb CUMYNSLMN.

MaHenb cumynsauum

o B | Nepwon mc: 100 ~ Bpemauwnkna: 100 * mc 0w |=:|I
h‘ HYCK SanyCK cumynaunm B pearnibHOM BpeMeHun
(Y LWar Ha oauH LUMKn MolaroBas CUMyNALWS, BbINOMHAET 1 LMK NPorpaMmb|
1 Mayza Maysa cumynsLmmn, NOBTOPHOE HaXaTue NPoAoKaeT CUMYMALMIO
. OcTtaHoBKa OcTaHoBKa cnMyndaunn, nepesognT pexxmm cCMmMynaumm B
cnMmynaTtopa nepeoHa4alilbHOe COCTOAHME
Mepuopa, mc Mone BBOAa AN 3a4aHWa nepyoaa 0BHOBMEHNS MHOPMaLIK Ha

CcXeme B MuninmcekyHgax

[Nonsa BBOOa Ans 3agaHus BpeMeHn LUnKna BbINMOMTHEHNA NporpamMmmvbl B

BpeMH unkna pexume cnmynatopa un Bbl60pa eANHNL n3aMmepeHna BpeMeHun Lmkna

n= OKHO NpocMoTpa OTKpbITL/3aKPbITh OKHO ArS NPOCMOTPa 3Ha4YeHNIN NepeMeHHbIX Ha
oo Ka)KOOM Luare BbINOMHEHUS NPorpammbl

| b"? Cumynsauma aucnnena | OTKPbITb OKHO CUMYTALMKX AUCes

BHUMAHUE

Bpemsi LMkna B pexume CUMyNSALUK He TO XXe camoe, YTO BpPeMs Lukna 8.2, paccunTbiBaemoe
HenocpeacTBeHHO B npubope. Bpems uukna moxet 6biTb BbIGpaHO Npon3BonbHO 1 TpebyeTcs Ans
cumynsuumn pabotsl BpeMeHHbix @b — TON 7.2.2.2, TOF 7.2.2.3, BLINK 7.2.3.1. Bce ycTaBku BpemMeHHbIX Ob
OyayT oTpaboTaHbl B MPOMEXYTOUHbIX Luarax cuMmynatopa.

CumynupoBaHue paboTbl 6NMOKOB YacoB

Ona npubopoB € yHKLUMEN YacoB peanbHOro BPeEMEHW OTKPbIBAETCH AOMOMHUTENbHAA MaHernb, C MOMOLbIO
KOTOpPOW MOXHO cumynupoaTtb nosegeHne @b CLOCK 7.2.2.4 n CLOCK WEEK 7.2.2.5 Bo BpemeHu.

[ata w epema; |'I'|:3-4:3D 26map 2019 [E- |

nOCJ'IeAOBaTeanOCTb n npasuna pa6OTbI B peXunme cumynsaummn
Mopsiaok cUMyNSALMM NPOrpaMMbl:

1. 3anyck cumynatopa B 04HOM U3 PEXMMOB: peanbHOro BpemeHu ( > ) M1 B NOLLIAroBoM ( = ).

2. 3apaHue 3Ha4yeHUn BXOOHbIX CUrHaMoB Ha Brokax nporpamMmmbli:
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4 BasoBble cBegeHUs

0 —
0

AND |0 Q6

' 1
= >
1 r
M Paszerwme [ Ofvemmws

CKHO NpoCMOTRa BB x
Mran 3HaueHe Tun nepemeHHoA
az 1 Bynesckoe

PucyHok 4.57
3. [MNopbop 3HaveHun napametpos MNepuon, mc 1 Bpemsa uukna ons ygobctea cumynsaummn.
4. Bbixog 13 pexuma CMMynauum A11s KOPPEKTUPOBKU NPOrpamMmbl.

Pexxum cnmynauunm pa60TaeT no cnegyrowmm npasmnam:

* nporpamma (Bknagka Cxema) n MakpoCbl MOAENUPYIOTCA NO OTAENBHOCTY;

+ paboTa 611okoB, HEe UMEIOLLMX CBA3W HX C OOHWUM U3 BbIXOA0B Npubopa nnu BeIXogHbIM Br10KOM ceTeBOM
nepeMeHHON, He CUMYnMpyeTCs;

* cuMynauus He BygeT paboTtaTb AnNs 9HEPro3aBUCUMbIX U HEKOPPEKTHO NPUBSA3AHHBIX NEPEMEHHbIX.

OkHO npocmoTpa

OkHO NPOCMOTPAa MOXHO OTKPbITb UITN CKPbITb HAaXXaTnemM KHOMKU [Ub Ha naHenun cumynauun. OkHO npegHasHa4vyeHo
Anda npocmoTtpa 3HadYeHui nepemMeHHbIX Unn BXO40B/BbIXOA0B Ha KaXXAOM Luare BbIMNOMHEHNS nporpamMmmsil.

[o 3anycka cUMynsiLymM OKHO NyCToe.

OKHO NpocMoTPRa

GIEE] 3HaueHwe Twn nepemMeHHoA

PucyHok 4.58

[ns nobaBneHns nepeMeHHoN Ans oTobpaxeHusl CriegyeT HaxaTb B NMycToe none B konoHke Ums, 3aTem Ha KHOMKY
Kawa .

MR

PucyHok 4.59

OTkpoeTcsa Tabnuua nepeMeHHbIX. B Hel MoryT 6biTh BbIOpaHbl NepeMeHHbIe NpoeKTa, BXOAb! U BbIXOAbI.
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4 Ba3zoBble cBeJeHUs

BribepuTte nepeMeHHy X
Bxoawl | Bexoawl | CTaHAapTHEIE |CepBMCHb|e || Cetesbie, Cnot 1 |
[oN N =10 mlSl + B XEE Mowuck X || >>
[ Cranpapthele (3) " . T . 3 3HaueHue no Wcnonssoeakne B K =
MA NepeMeHHOK WN NepeMeHHON HEPrOHE3aBUCHMOCTE yMonuaHuio npoekTe OMMEHTaPKUH
Variable-1 Bynesckoe o [ 0 Het
Variable-2 Eynesckoe - | 0 Het
< He gsifpaHa > bynesckoe b ] 0 Het
PucyHok 4.60
Bbl6paHHbIe nepemMeHHbIe }J,O6aBF|TCF| B OKHO npocMoTpa.
OkHo npocroTpa B %
Mran | 3rHaueHne Twun nepemeHHoIA
wvari 0 bByneackoe

PucyHok 4.61

Takke nepeMeHHyl0 MOXHO J06aBuUTb B OKHO npocMoTpa Haxatmem KM Ha nepemeHHyo Ha cxeme n BbIGopom
kHoMkn [1o06aBUTb B OKHO NPOCMOTpPA B KOHTEKCTHOM MEHIHO.

13 vrw| TOBOOL

o 13 o TOBOOL

a JoBaEnTE B CKHO NPoCMoTRE I

PucyHok 4.62

Bo Bpewms CcUMynaunn aHavyeHna nepemMeHHbIX MOXXHO 3ajaBaTb B OKHE MPOCMOTpa B KOJIOHKe 3HauyeHus.

Ons nepemMeHHbIX TakXe MOXHO yKa3blBaTb 3HA4€HUA Ha CXeMe. [1BonHOe HaxaTune Ha nepemMeHHyH BbI3bIBAE€T OKHO
C nornemM BBoga HOBOIo 3Ha4eHuA.
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varz2

o
m
=
=
3
T
=
—

IZMEHEHME 3HAYEHWA ot

Hosoe sHaueHwe: 1]

PucyHok 4.63

B pexume cumynstopa MOXHO U3MEHATb 3HaYeHWs1 BXOOOB Npubopa, Haxunmas Ha Hux. Mo HaxaTuio OUCKPETHbIE
BXOAbl MEHSIOT LBET U OyneBCKOe 3HayeHWe, [ANs aHaroroBbiX BXOAOB 3HaYeHWEe 3afaeTcsl aHanorm4Ho
nepemMeHHbLIM B OKHE C Nornem BBoAa.

13 L.
15 °
A B

PucyHok 4.64
4.5.1 Cumynsauunsa Busyanmsauymm

B pexvme cumynaTtopa ans npubopoB ¢ rpadmyecknm uBetHbiM XKKW gocTtynHa cumynsaumst gucnnes n KHOMok
npubopa.
NMPUMEYAHUE
El Pabota anemeHTa Busyanusaumm Fpadumk B pexxMme cumynaummn He NnoaaepXnBaeTcs.
Mocne Bxoga B pexum OTKPOETCSA OKHO, OToBpakatoLLee CTapToBbIN akpaH npubopa.

55



4 BasoBble cBegeHUs

T Cunynauma gucnnes — | X
e, ¥ @ 155% v M g
4 [pynna skpaHos 1
b Sxpan 1
A
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PucyHok 4.65

B neBom BepxHeM yrny oKHa pacnornoXeHbl KHOMKU MacluTabupoBaHus.
B neBow YacTu okHa pacnonoXeH CNMCOK 3KPaHOB, AOCTYMHbIX B NPOEKTE.
B LieHTpanbHOM YacTn okHa oTobpaxaeTca CUMynALUs 3KkpaHa npuopa.

B HpaBOVI 4YacCTn OKHa HaxogATCA KHOMKU And CUuMynaumum DEencTBui ¢ pearibHbIMX KHOMKaMu npl/l6opa.

PaGota c akpaHoOMm
B pexume cnmynaumm 0OCTynHO pefakTtupoBaHue 3Ha4YeHNA nepemMeHHbIX cnegyrLlinx anemMeHToB Busyann3aummn:

e [nHaMn4eckui TEKCT;

+  ®opwmbl BBOAa/BbiBoAa int/float;

»  ®opmbl BBOAA/BLIBOAA BPEMEHMY;
+  ®opmbl BBOga/BbiBOAA IP;

*  MHOroyromnbHuK;

* Kpyr;

* KHomMka.

Pabota c kHonkamu
KHoMKM B NnpaBon 4YacTu OKHa NpefHa3HayYeHbl 4518 CUMYNALMM eNCTBUIA C peanbHbIMU KHONMKaMu npubopa.

[encTBusi KHOMOK 3adaloTca ANA Kaxaoro akpaHa. [eicTBus kHonmok obpabaTtbiBaloTcst ONs aKkpaHa, KOTopbld B
TeKyLlen MOMEHT oTODpaXxxaeTca Ha OCHOBHOW 0BnacTu okHa.

YnpaBneHne KHoMkaMy CUMYISLMU MOXET OCYLLeCTBIATLCSA knasuwamn Q, W, E, A, S, D, Z, X, C. HaxaTue KHoOnok
Ha KrnaBmMaType aKTMBHO TOMbKO €CIIN OKHO CUMYNSLIMM BU3yanu3auumn HaxoamTes B ookyce.

Mpun nowaroBow CMMyNAUUK yaepKaHue KHOMOK He paboTaer.

4.5.2 Cumynsauusa ST koaa

B Owen Logic goctynHa cumynauusa koga pyHKUmMm munm pyHKLMoHanbHoro 6noka, HanmcaHHoro Ha asbike ST. [ins

aToro nepengute B okHo PepakTop dyHKumm (Mnu PegakTop (pyHKUMOHANLHOrO 6510Ka) M HAXXMUTE KHOMKY ’ Ha
naHenu MHCTPYMEHTOB, UNn B rMasBHOM MeHio CepBuc — Pexum cumynsatopa. OTKpoeTcs naHens cumynsaumm. B
okHe Pepaktopa 3HayeHusi nepemMeHHbix OyaoyT oToOpaXkeHbl B OKHaxX MPOCMOTPa, PacnofioXKeHHbIX psaoM C
nepemeHHon. Ecnu B nporpamMmme o6bABNEHbLI MaccuBbl, TO B OKHE NPOCMOTpa oTobpaxaeTcs croso U3MeHuUTb.
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() Cxema | (7] PenakTop (hyHKuUMoHansHOro 6noka "functionblock1”

1 function_block functionblockl //wma dyHkumonansHoro Bnoka.

2

3 var_input //obvABnenme BXOAHLIX NepeMEHHBIX

4 U| FALSE | : bool; //exopnas nepeMeHHasa ¢ TUNOM AaHHbiX bool

5 Res [FALSE| : bool; //BxoaHas nepemeHHasa C TUnom AadHbix bool

6 N /%] : udint; //Bx0AHaA nepemeHHas ANA 3HaYeHWA cHeT4Mka nocne cbpoca
7 end_var

8

9 var_output //obvAeEnenme BHIXOOHBIX NEPEMEHHBIX

18 Q %] : udint; //BeIXOAHaA nepemMeHHasA C Tunom gadHex udint

1 end_var

12

13 var //obbAEneHWe NOKaNbHBIX NEpPEeMEHHBIX

14 CounterValue 2] : udint; //nepemeHHas ANs TeKyWero IHaYEeHWA CHeTHWMKa
15 RTrig | FALSE | : bool; //nepemennas anAa onpepeneHwA nepegHero QpoxTa Ha Bxoge al»
16 fb2 : functionblock2;

17 arrl | Mamenute | : array [0..4] of udint;

18 end_var

20 CounterValue Q := arrl[8] 8 |;

21 CounterValue 2} 1= arrl[N e 1 8 s

22 CounterValue Q9 := arrl[N 2] + 1] [MamenuTs |3

23 CounterValue 5} := arrl[fb2.Q e ] 8 ;

24 CounterValue %) := arrl[bool to udint(U [FALSE |}] [ UamenuTs |;

25

26 end_function_block

PucyHok 4.66 — OkHo PepakTtop (hyHKLUMOHaNbLHOro 610Ka B peXXume cumynsitopa
LiBeToBble 0603Ha4YeHUSA OKOH NpPOCMOTpa:
13.3 | — Tekyllee 3HaYeHe nepeMeHHoN;
— 3HayeHVe NepeMeHHON N3MEHEHO NOMb30BaTENEM;
13.3 | — 3HavyeHue nepeMeHHoN 3adKCUPOBaHO MoMb3oBaTenem;
— 3HaYeHWe O4HOTO UMW HECKOMNbKNX 3NeMEHTOB MaccuBa (He BCex) 3apmMKCMpoBaHO Nonb3oBartenemM;

(3% — owwbka: HeBepHOe 3HauYeHWe NepeMeHHOI (HanmpuMmep, KOraa C MOMOLLbI MepeMeHHON 3aaaeTcs
HECYLLECTBYIOLLMI SNEMEHT MaccuBa).

Mpwn HaxxaTnm JIKM Ha OKHO NpocMOTpa Ans BBOAA 3HAYEHUs LienovncneHHon nepemeHHon (udint) nnn nepemeHHomn
C nnaeatowen 3anaTon (real) B pexkMme CUMynNsAUMM MOSIBUTCSA OKHO, B KOTOPOM MOXHO BBECTM HOBOE 3HAYeHue
NnepemMeHHON 1, ecnn Heobxoanmo, 3adnKCUPOBaTh 3HAYEHME.

T8 WameHenue 3HaueHus X

Mepemennasn: localVariable

Hosoe 3HaueHne: | 12 |

3abukcmporaTs 3HayeHue: ||

[MpuHATE OTmMeHa

PucyHok 4.67 — U3meHeHMe 3Ha4YeHusi nepeMeHHom udint

NMPUMEYAHUE 3
Ecnu 3HayeHne nepemeHHo Tna real npesbilLaeT 8 3HAKOB, TO 3HaYEHMEe OKPYIMAETCS.

Ecnu 3HayeHne nepemeHHol Tuna real npeBbllaeT 9 3HAKOB, TO 3HAYEHWE NEPEBOANTCSA B
3KCnoHeHumManbHyto hopmMy. Hanpumep, 3HaveHne 1234567891 6yaet otobpaxaTtbces, kak 1.2345678E+09.

Mpu HaxaTtum JIKM Ha oKHO npocmoTpa Anis BBoAa 3HaveHus OynesBckon nepemeHHon (bool) B pexxume cumynaumum
MOSIBUTCA OKHO, B KOTOPOM MOXHO BblbpaTb 3HayeHue true wnu false n, ecnm Heobxogmmo, 3adumKcMpoBaTb
3HaveHue.
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T8 WameHenve 3HadeHms X
MepemenHas: inputVariable

Hoeoe 3HayeHue: \ TRUE FALSETI

3abukcnpoeaTs 3HaueHue: ||

MpuHATL OtmMeHa

PucyHok 4.68 — U3ameHeHMe 3Ha4YeHus nepeMeHHom bool
Mpun HaxaTtum JIKM Ha okHO npocmoTpa AN BBOAA 3Ha4YeHUs BpemeHHoln nepemeHHon (time wnu DT) B pexume

CYMYIISILUKN NOSIBUTCA OKHO, B KOTOPOM MOXHO BBECTM 3HadeHue B cpopmare TH#OdOhOmMOsOms (gonsa time) wnu
DT#2000-01-01-0:00:00 (gns dt), u, ecnn Heobxoammo, 3achMKCUPOBaTb 3HAYEHME.

18 Wamenerue sHaueHna et
Mepemennan: timeVariable
Hosoe sHaueHwe: T#0ms

JadMKCMpOBaTE SHaHEHME: ||

MpWHATE OTmena

PucyHok 4.69 — UsmeHeHue 3Ha4YeHNUA nepemMmeHHon time

Bpemsa nepecunThiBaeTCA aBTOMaTMYECKN NOcne HaxaTus kHonku MpuHaTe. Hanpumep, BBegeHHoe
3Ha4yeHue nepemeHHor T#80m npu NOBTOPHOM OTKPbLITUKM OkHa U3MeHeHue 3HaYeHus NpumeT Bua
T#1h20m.

B cnyvae BBOAa HEKOPPEKTHOTO 3HAYEHUS UK OTCYTCTBMSA 3HaYeHUs NosiBUTCA cooblueHne o6 owwmbke. KHomnka
MpuHaTb Oyaet HeakTVBHA.

El NMPUMEYAHUE

?3 |smeHEeHWE SHaYEHMA >

Mepemennan: localVariable

Hosoe sHausHwe: !

JadWKCHPOBaTE SHaueHne: ||

InaueHme gonwHo Bete ot 0 go 4294967295

IHATE CTasHa

PucyHok 4.70 — Ounbka BBOAA 3Ha4YeHuUA

[ns BBOAA 3HA4YeHWn B anemeHTax MmaccuBa HaxkmuTe JIKM Ha okHO npocmoTpa ¢ Hagnucbio U3meHuTb:
* ecnv MHAEKC areMeHTa 3a4aeTcsa KOHCTaHTOM UM C NOMOLLbIO NEPEMEHHOM, TO NOSIBUTCS OKHO 3MeHeHne
3HaYeHUs A5 KOHKPETHOro afieMeHTa MaccuBa;
* eCcnu MHAEeKC arneMeHTa MaccuBa 3a[aeTcd Kak pesynsrtaT MaTeMaTU4eCcKoro BblpaXeHus Unu Kak pesynsrat

hYHKUMW/DYHKUMOHAMBbHOIO GrioKa, MOSIBUTCSA OKHO CO BCeMM dfieMeHTaMu JaHHOrO MaccKBa U 3Ha4YeHUsIMU
nepemeHHbIX, AOCTYMHbIMU AN BBOAA:
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?E KsmeHeHHE SHaYEHKMA

X

JINEMEHT MaCCMEA 3HaueHWe [] ®urcuposate  Tun nepemeHHoR

realfrray{0] 13.5 |:| real

realfrray{1] 3.5 ] real

realArray[2] 5.9 ] real
MpwuHaTs OTmena

PucyHok 4.71 — UameHeHMe 3Ha4YeHUI aNeMeHTOB MaccuBa ¢ nepeMeHHbIMU real

?E MzmeHeHe sHaYEHKA

it

ZREMEHT MACCWED 3HaqeHne [ ] ®ukcuposams

boolArray[0] |: TRUE FALSE :I ] bool

boolArray[1] | TRUE FALSE ] bool

boolArray[2] | TRUE FALSE ] bool
MpuHATE Ormena

Tun nepemeHHo#

PucyHok 4.72 — amMeHeHne 3Ha4YeHUN 3JIeMeHTOB MaccuBa ¢ nepemMeHHbIMu bool
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18 WMamenenne sHaqeHns >
JINSMEHT MECCMBa JHaueHKe [] ®urcuposats  Tun nepemeHHoR
arr3[5] DT#2000-01-01-0:00:00 L] dt

arr3[6] DT#2000-01-01-0:00:00 ] dt

arr3[7] DT#2000-01-01-0:00:00 ] dt

arr3[5] DT=2000-01-01-0:00:00 ] dt

arr3[9] DT#2000-01-01-0:00:00 ] dt

MpwHATE Crrmena

PucyHok 4.73 — ameHeHne 3Ha4eHUN 3afieMeHTOB MaccuBa C nepeMeHHbimu dt

B cnyyae BBOAa HEKOPPEKTHOrO 3HAYEHWS1 UMK OTCYTCTBUSI 3HAYEHUs NOSIBUTCSE cooblueHne o6 owwnbke. KHonka
MNpuHATL ByaeT HeakTMBHa.

_ T8 VsmeHerme sHaueHms >
INeMEHT MACCHES 3HaueHue [ ] @wkcuposats  Tun nepemenHoi
| Ar2[0] 0 ] udint
Arr2[1] 1 [ udint
Arr2[2] 2 [ udint
Arr2[3] 3 [ udint
Arr2[4] | | b O udint

FHaueHKe gonwHo Beime ot 0 go 4294967295

PHHATH OTMeHa

PucyHok 4.74 — Ownbka BBoga 3Ha4eHUs

4.6 HacTpouka nopTta u noaknoveHue npmdopa

YT0o6bl OTKPbLITL OKHO HacTporkun nopTa, crnegyet BblibpaTh B rnmaBHOM MeHto Mpubop — HacTporku nopta unu
HaxkaTb Ha nHaukatop COM B cTpoke cocTosiHuA 3.7.

B okHe HacTpoiika nopra BbiGupaeTcs Homep ucnonb3dyemoro COM-nopTta u agpec nogkniodaemoro npubopa,
ocTasibHble HAaCTPOMKM (OMKCMPOBaHHbIE U BLIBOOSTCS A4St CNIPaBKU.
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Hacrpoiika nogeniovenus npubopa
Tun coemmetna
MocneposaTensHbIA NopT -
+  [lapamMeTps NoAKMoYEHMA
OrcyreTayer
CropocTe ofmMeHa 9600
[niHa cnoBa aaHHLDx 3
KoHTpONE YeTHOCTH OtcyTcTBYET
KomuyecTso cTon-GuT 1
Anpec npubopa 16
Mopt
Brifiepute nopT anA cBAsM © npubopom.
OK OTrmeha

MopgknioyeHue npubopa no USB

PucyHok 4.75

Ins nogknioveHus npubopa k NK yepes nopt USB cnepgyer:

1. YctaHoBuTb apariBep USB, KOTOPbIM MOXHO CkayaTb Ha canTe www.owen.ru.

2. TMoakntounTb Npubop k MK 1 BkNtountb NUTaHue (ecnu Tpedyetcs). B 3aBMcMMocTn oT Mogenu npubopa ans
COeAMHEHUS UCMONb3YETCA KOMMNEKT Ans nporpammunpoBanns MP-KM20 nnn kabene ans
nporpaMMmnpoBaHns U3 KoMmekTa noctasku npudopa. Homep amynupyemoro COM-nopTa MOXHO y3HaTb B

Oucnetyepe yctponcts OC Windows.

Tamn

&= T E H=

g Jducnetuep yoTpolcTe — O

Jedctene  Bug  Cnpaeka

e

W

[ Komnsrotep
g Kontponnepe IDE ATASATAP
i Kontponnepe USE
<, KoHTponnepel 3anomMuHaoWwmE yCTpoRcTe
=1 Monutope
El', MEILIN 1 MHEIE yKaIBIEHILLME YCTPORCTES
= Ouepean nevatw
KB MeperocHbie ycTpoiicTea
" Noptel (COM n LPT) e
2" Owen PR200 (COM3)
2 Mopt npunTepa (LPT1)
"I? Mocnegoearensreiii nopt (COMT)
[l MporpammHele ycTpoicTea
D Mpoueccope
£ Cereerie aganTepel

PucyHok 4.76
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CeodcTea: Owen PR200D

OBwwe  apametpel nopra  Opaiieep CeepetmA  CoBeimas

Owen PR200 (COM3)

Tun yctpoiicTea:  Moptel {COMu LPT)
WsroToButens: Proizvodstvennoe obedinenie OWEN LLC

Pasmewerie: Port_#0001.Hub_#0003

CocToAHue yoTpolcTES

MeTpoicTeo paBoTaeT HOpMAaNLHO.

Omvera

X

PucyHok 4.77

MopgknioyeHmne npubopa no Ethernet/Wi-Fi

Insa nogkntoveHus npubopa k MK no nHtepdericy Ethernet unu ¢ nomowbto Wi-Fi crniegyer:
1.
2.

MogkniounTb NPUBOP K TOM e NoKanbHOW CeTU, B KOTopon Haxoautcs MK,

62

B okHe HacTpomka nopTa B Bbinagatowiem cnucke Tun nogknioveHns BoidpaTth NocnegoBaTtenbHbIN

Besectu Homep COM-nopta un agpec npubopa (no ymonyaHuio — 16) B okHe HacTpownka nopTta n HaxaTb
OK. Ecnu nogkntoyeHne KOppeKTHO, TO B CTPOKE COCTOSIHMSA 0TOOPa3nTCa HaMMeHoBaHWe NOAKIMIOYEHHOro

Y3Hatb IP-agpec nogkntoveHHoro npubopa. IP-agpec no ymonyaHuto ykasaH B Pykosodcmee 1o
akcryamayuu npubopa. Tekywmn IP-agpec npubopa MoxxHO nocmoTpeTb ¢ nomoLlbio Owen Configurator.

B okHe HacTpomka nopTa B BbinagatoLieM crnucke Tun nogknroveHus Buibpats Ethernet/Wi-Fi.
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Hacrpoiika nogentouenna npuBopa >

Tun coemmerma

Ethemet / Wi-Fi -
+ [NapameTps NoAKMoYEHMA

|P appec 127.0.01
IP appec

IP appec npubopa onA NogKnoyeHIA

QK Ctmena

PucyHok 4.78

4. Bsectu IP-agpec nogkntoveHHoro npubopa B rpadpe IP agpec v Haxatb OK. Ecnn nogkntodeHme
KOPPEKTHO, TO B CTPOKE COCTOSIHNA 0TOBpasnTCca HaMMeHOBaHWeE NOAKMYEHHOro npubopa.

4.7 3anucb nporpamMmmbl B npubop

3anucb nporpammsbi B npudop

A Eynwvéﬁgglkiroqewom npubope yxe ecTb paHee 3anvcaHHasi nporpaMmma, T0 OHa 3aMEeHSIETCS HOBOW.
CospgaHHas nporpamma 3anucbiaetcs B [13Y npubopa.
[nsa 3anvcu nporpammel B npubop cneayert:

1. TMogkntoumTb Npubop K MK.

2. TlMogaTb nuTaHwe Ha Nnpubop, ecnu TpebyeTcs.

3. HacTpouTb napameTpbl COEAUHEHUS], €CIN B 3TOM €CTb HE0OX0AMMOCTb.

4. 3anucaTtb nporpammy B Npnbop, HaxaB KHOMKY £| Ha NaHenn MHCTPYMEHTOB UM BbIGpaB B rMaBHOM
mMeHto Mpubop — 3anucaTb Nnporpammy B npubop.

NMPUMEYAHUE

Mepepn 3anuckio nporpammel Owen Logic npoBepseT COBMECTUMOCTb € Bepcuer BCTpoeHHoro MO
npnbopa. Ecnu oHn He coBnagatoT, To 3anycTuTtcst obHoBneHne BctpoeHHoro N0 8.3 npubopa,
3aTeM nporpamma 3anuLieTcs B npnoop.

Mporpammupoeadne npuiopa

Jan1ck HACTPOEK MPOSKTA. ..

PucyHok 4.79

Ecnu 3anucbiBaeTcs nporpamma C HacTpolkamu Ons Opyron mogenu npubopa, TO MosIBUTCHA crieayoulee
cooOLLieHue:

8 Owen Logic >

[na sanvck NpoekTa B Nprbop AoAxeH bbiTe Nnogkntoded MP200-220.1.X
. Ha naHHbIA MomedT nogkntoded MNMP205-24.1211.06.X.0.

PucyHok 4.80
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Ecnun npnGop 3awyiieH naponem (cM. pasgen Maponb 5.6), To Ans 3anncy nporpammel B Npubop TpebyeTcs BBECTH
naporb.

Beectv napens X
YeTpoiicTeo SalwvweHo naponem

Beegate napons

OTmena

Otmena
PucyHok 4.81

CooTtBeTcTBYyIOLLEE YBEOOMITEHNE NOSBUTCA BO BpeMs noakniodeHus npubopa k MNMK. BeegeHne napons Tpebyetca
TONMbKO OOUH pa3 Ha Bce Bpems ceccun paboTbl ¢ Owen Logic. [Ina NOBTOPHOM 3anucy nporpamMmbl (faxe nocrne
nogcoeanHeHus 3aHoBo npunbopa k MNK) BBegeHne napons He noTpebyeTcs.

Owen Logic x

Ha BalleM YCTpOMCTEE YCTEHOENEH Naponk.

HekoTopble hYHKUMW HEAOCTYMHBI. Bbl
MOETE BBECTM €70 CPasy U NPOAOIKUTE

DEEDTY WK BBECTH €0 NO3HE.

PucyHok 4.82

NMPUMEYAHUE .
El Cpasy nocne 3anucy npubop nepexoanT B pabounii pexmm 1 nporpaMmMa 3anyckaercs asToMaTu4ecku.

MepeknioyeHne Owen Logic B pexxum OFFLINE

Pexxum OFFLINE cnegyeT ucnonb3oBaTtb, e€cnu B ABYX unu 6onee npunoxeHusix Owen Logic Ha ogHom [MK
HacTpoeHa nepefaya AaHHbIX B 0auH npubop. MpunoxeHua ByoyT noovepenHo 3aHMMaThb NopT, 3arpyska B npubop
B TakoM Cry4yae npepBeTcs.

MpunoxeHus, KOTopble He AOMKHbI OCYLLECTBNATL 3arpy3ky, cregyet nepesecTtu B pexum OFFLINE.

Pexxkum OFFLINE BkntoyaeTcsa/BbIKIIOYAETCA KIMKOM MO MMEHM Npubopa B CTPOKE COCTOSAHMS 3.7 UK B [MABHOM
meHo CepBuc — Pexxunm OFFLINE.

4.8 OHnawnH oTnaaka

PexvM oHnamH oTnagku CryxuT ons TeCTUPOBaHNSA NPOrpaMMbl C pearnbHbIMU 3Ha4YeHUsiMU ¢ BXxogoB npubopa. Ans

2
3anycka pexuma OHNarH OTMagku criefyer HaxaTb Ha KHOMKY = Ha naHenu umHcTpymeHtoB, Owen Logic
nepenaeT B PEXMM OHNAaWH OTNaAK1M, B HEM HEBO3MOXHO BHOCUTL M3MEHEHNS B NpoekT. OTKPOETCs NaHernb OHManH
oTnagku. OHNarH oTnagka NpoBOAMTCS TONMLKO C NoAKoYeHHbIM K K npubdopom.

NocnepoBaTenbLHOCTHL U NpaBua padboTbl B peXXMmMe OHNanuH oTnagku

OHnaiH oTnaaKky MOXHO NMPOBOAMTL TONbKO MOCHe 3arpy3ku nporpaMmmel B npubop. Mporpamma B npubope AomkHa
COOTBETCTBOBATb Nporpamme Ha cxeme npoekTa. B npubope gormkHa 6biTb COOTBETCTBYOLLAA BEPCUsi BCTPOEHHOIO
Mo 8.3.

Ons npoesegeHunsa OHMNaWH oTNnagKkn cnenyert:

o
1. 3anycTuTb OHManH OTNaAKy HaXXaTUeM Ha KHOMKy = .

2. [poBepuTb Norvky paboTbl NporpaMmMbl ¢ peanbHbIMU 3Ha4YEHUSIMK Ha Bxodax npubopa , kotopble
oTobpaxarTcs Ha CXxeme.
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PucyHok 4.83

Y
3. [na BHeceHusi KOPPEKTNPOBOK BbINTU 13 pexnma OHMNaWH OTNaaKn HaXxaTuem Ha KHoOMKy *=.

OHnainH oTnagka AOCTYMHa TONbKO AN CXeMbl NPoeKTa (A5 NpoBepku paboTbl MAKpPOCOB CrieayeT UCMNonb30BaTh
pexum cumynsumm 4.5).

PyyHas 3apaya 3HaYeHUM

B pexxume oHnanH otrnagky Ha Bxodbl pyHkunn, @b 1 MakpocoB MOXHO 3agaBaTb COBCTBEHHbIE 3HAYEHUS, KOTOpble
He OydyT 3aBMCETb OT 3HaYeHWn C BXOAoB npubopa. Ons 3agaym cCoOCTBEHHOTO 3HaYeHWs B pexvMe OHMamnH
OTnajKun cnepyeT HaxaTb Ha Bxog 6noka n BBECTU HOBOE 3HAYeHMe.

lzmeHEHE 3HAYEHKA n

HoBoe sHaueHWe: 1 =

?}E{F‘HKCHDOBETI: SHIYEHWE

[pHHATE OTmena

PucyHok 4.84

Ecnn He YCTaHOBUTb rarioyky 3a(*)MKCVIpOBaTb 3Ha4YeHune, TO HOBOE 3Ha4YeHue 6yp,eT JencTeoBaTb B TeYeHue
oaHoro paﬁoqero LMKIna " No OKOHYaHUn CGDOCI/ITCH [0 3Ha4YeHudA c npm6opa NI NCXOOHOro 3Ha4yeHna.

B TeyeHne gencTansa HOBOIO 3HAYEHUSA OHO BbIOENAETCS XKeNTbIM LIBETOM.

PucyHok 4.85
Ecnu 3adoukcupoBaTh HOBOE 3Ha4YeHMe, TO OHO ByaeT A4EeNCTBOBaTh Kaxabl paboyumii UMK 40 U3MEHEHMUS BPYUYHYHO

Ha gpyroe unu A0 OTKMYeHus dukcauun. dukcaumsa 3HadeHun cbpacbiBaeTcs B Crnydae BbIXO4a M3 pexuma
OHManH oTnagku. 3aduKcMpoBaHHOE 3HaYeHne OTMeYaeTCs Ha CxeMe criedyoLwmm obpasom.

PucyHok 4.86
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YcTpaHeHue Henonaaok

B cny4yae o6pbiBa CBS3M ¢ NpMOOPOM peXnmMm oHMnarH oTnagku copocutcs Yepes 10 cekyHa, u npnbop nepenger B
pabounn pexum. Ecrnm ycnetb BOCCTAHOBUTbL CBSA3b, TO OHMAWH OTNagka NPOAOIHKUTCH, HO 3adMKCMpOBaHHbIE
3HaveHus byayT cOpoLLEHbI.

BoccTaHoenenwe cessn ¢ npubopom — O >

B mpouscce oHnaiiH oTNagKK NpoM30LWINa NoTepA cBA3W ¢ NpuBopom. MaeT nonbima
BOCCTEHOBWTE CBASE.
MNonpoGyiiTe BRINOAHWTE Clegyowme JeRCTEMA ANA BOCCTAHOBMNEHWA CBASW C NpuBopom:

1. MNpoBepeTE COSOMHEHWE C NpWEOpaM
2. MNepezarpysute npubop
3. Ecrw peficTewA 1-2 He nomorni, HaxmuTe KkHonky " danee”

Nanee CmaeHa

PucyHok 4.87

NPUMEYAHUE . .
El [ns kaxgon moandukaLmm npubopa ectb Npeaen nepegaBaeMblX 3HaYEHUA B PEXXMME OHMalH OTNagKu.

Ecnu Ha cxeme oTobpaxatoTcs NycTble A4ENKN 3HaYEeHUI, 3HaUMT cpabaTbiBaeT orpaHuyeHne, u criegyet

yBENMUYNTb MacluTad cxembl, HTOObI MEHbLLE 3HAaYEHUI Nonagany B «BUANMOE OKHO». 3adhmkcupoBaHHble
3HayeHUs ocTalTcs 3adUKCUPOBAHHBIMU, €CNX HE MonaaatoT B «BUAUMOE OKHO», HO COKpaLLaloT npeaen
nepegaBaeMbiX 3HA4YEHWUI, TaK Kak 3aHMMatloT 0brnacTn namsaTy.

4.9 CBegeHuns o NpoeKTe
,U,J'Iﬂ 3anycka OKHa CBe,quVISI O NpoekKTe crieayert Bbl6paTb B rflaBHOM MeHio ®ann — CBeAEHMH O NpoekKTe....

Bknaaka «O6wue»

Ha Bknagke O6wme cogepxutcst nHgopmauus o Bepcusix Owen Logic, B KOTOpbIX co3gaBarncst U U3MeHsncs
NPOEKT.

CBEAEHHA D NPOEKTE >
OBwwe | Anropuma
Bepcua cpenbl paspafioTiW, CoOSAABWEA NPOEKT: 1.13.184.1734
Bepowua cpenkl pazpabo ThK, WSMEHWBLLAA NPOSKT: 1.13.184.17394
oK CTmena
PucyHok 4.88

Bknagka «<Anroputm»

Ha Bknagke ARMropuTM MOXHO YKa3aTb M MOCMOTPETb MHGOPMAaLUIO O rpyrnne, HOMEpPe U BepCuMn nNporpamMmbl Ans
oTobpaxkeHnsa B okHe MHdopMauun 8.1 0 nogktodeHHOM Npubope nocre 3anucu.
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4 BasoBble cBegeHUs

CBEAEHWA O NPOEKTE ot
Ofwme | Anropu
[pynna: TRM1033
Homep: 0101
Bepcun: 0 : 2 . 1
oK CTmena
PucyHok 4.89

+ [pynna - onpegensiet rpynny (CEMeENCTBO) anropuTMoB;

* Howmep — onpefenseT HOMep 1 NO3BOMISIET OTNINYATL CXOXME anropuUTMbl B pamKax rpynmbi;

+ Bepcus — onpegensieT Bepcuto anroputma. PekomeHgyercs Ang 3agaHus Bepcumn UCnonb3oBaTtb hopmaTt
Semantic Versioning.

[lns npM6opoB BTOPOro NOKONeHUst AOCTYNeH Napametp Ums.

CBEAEHMA O NPOEKTE x

OBwme | Anroputm

Mnas:
lpynna:
Homep:

Bepcua: 0 . 0 . 0

OK CTmeHa

PucyHok 4.90

4.10 MeHeaXXep KOMMOHEHTOB

MeHeoxep KOMMOHEHTOB CIYXXWT ANS 3arpy3ku B MPOEKT KOMMOHEHTOB U3 OHnanH-6a3bl komnanmm OBEH (Tpebyet
nogkrtoyeHne K MIHTepHeTy) 1 ynpaBneHus KOMNoHeHTaMu, KoTopble xpaHaTcest Ha K.

[ns sanycka MmeHegxepa KOMNOHEHTOB creayeT BblopaTh B rMaBHOM MeHio Pann — MeHeaep KOMMNOHEHTOB.

Bknagka «OHnanH-6a3a»
Ha Bknagke OHnanH-6a3a otobpaxkaetcs CNMCOK KOMMNOHEHTOB M3 OHNarH-6a3bl komnaHum OBEH.
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TR Meneakep komnuHeug

OHnafs 6233 | hudanoTera

( Komncnen
| Bee

Tpynna-
Wabinuns cer e
AHONOIOEEE NPED...
TaMTSpOTYIHES [
TlMcxprTinie npRa
Han Benrunmgw
Torscane snem....
e
TARKGRH B CHATY
Ynpanankugme 1 p
Tesepaiope
Lara nepems
Panmnarope
Tlen dryieumn
R ——
PaloTa ¢ Bxngon

Pezynbtar onepauri

ML mom o

o

[ 3arpysain b buSavcieky npoekta | B Sapyivin & aussisnyi Brinroreey

L] | o

= Dnecatwe
| ™ | Ain-to-var Makpoe NOIoaseT S3nHCaTD I NEREMEHHYIT CRTHE L.,
L] M | arccasiy BRAHCNEHME AREKOCHEYTA
O [ .arcsin-_':c BLiuncneHme apacHyca
O m | arcigin Bravminerne apeianesta
| |I| M | fvG BrisvCneHne CPeiHera 3pHEMETHURCKOMD
(] | 'ne COMVE.20_ Marpce nozgoaser oTMacTalaponaTs SHARIMOOLH C.
| O] ™ | eosin Bl IEHAE KOO0 HYCR
01 M reaton Mpeatp conpaTHenakie 8 pary
| | w |icutoo0; MpeoGpagyer conpoTHIASHAT 0 TEMNEpaTyDy
L) M | icusm Tpeafpasyer canpOTUANEHHE B TEMMBRATYTY
]l | M [ [CuS0m Mpeopa3yeT CONpOTHEASHWE 8 TEMNERSTYRY
I | | icusz NEeofpasye) Conpuivienne 8 emnepaypy
||| M | CMxF JE4yNaTUNASKEND BRIBCTEEHHER
i | M | fLimit Makpoc noInoAReT OTPaHVUATE JHIUSHME NEPEMEHHD..
1O ™ | recor CIKEIYT AEHHOR B B BIUYHD CTOROHY 0 BIMKARLIETD e
1| ™ [ save G c zannTof
B | 'm fSel7_ BLefiop yOT30RA A0R JHAUCHNA C MAZIRWCH 3anATof
L M | inte [peatp, 16 £ Uit 4 finat
in] |w .INF__BOCL KoHeepTop usnoro 8 Gynesoe
[0 M | Limit Marpie al Sraerie
E Owwsion: 0 [ YenewHo eeinosxeno: 0

Nk

Bwfnnone| Mpoek

| Broa

XE
H5
X4
X3
x

0

’i KycouyHo-nuHeRHaa annpokceumauua Ha 10 Touek PLA

JHars cogaanwr: 20 aprycra 2018 1. AaTop: petera
Dars wzmewenwa: 20 aerycra 2018 1. Tpymna: AHasoroBsie npectpaz

Hoctyn: Bea napoar

Tan

C naasakLed zanamod
C nnapaioweé zanstai
C MAABAKIILER ARTOR
C nnasanwedh zanmmoi
C nnavawwea a0
C naaRamEd sanaToR
C nnasatowei zanaToi
Cinasanwea sniof

C nnasanued zanmmai

Cinncanue

JAKDETE

PucyHok 4.91

Bbinagatowee meHio KOMNOHEHTbI No3BoNnisieT OT(*)VIJ'IprOBaTb CMMCOK Mo Tnny:

MaKDOCbI AononHnTenbHO pasaernexHbl Ha KaTeropmn B 3aBUCUMMOCTU OT Ha3HA4YEeHUA:

?E MeHeg#ep KOMNOHEHTOE

CHnaiH G333 | BuBnvoTexa

KomMnoHeHTRI

Bce

Bce

Makpock

lllaBinoHe! ceTeBkn yCTpORCTE

PucyHok 4.92

KaTteropua

Aranoroeele Npeobpasos. ..

WabnoHe! ceTeBLX yCTRO. ..
LckpetHeie npecbpazos. ..
Morvyeckne anemMeHTEI
Lna BenmanAwan

Ofiume

[eHepaTOpkI

YMpaBnALLWE W perynMp. ..
Lata v spemn

Perynatope

TalmMept! 1 CHETHMKM
Don. dyHKLa
PafoTa ¢ Bxogamm

PafoTa ¢ 3kpaHom

PucyHok 4.93

[ —

me-h-h-h-f.ﬂf.ﬂm*dm-h-mg

lMonHoe onncaHme KOMMNOHEHTa MOXHO MpoYnTaTh, BblAenus ero B cnucke. OnucaHne KOMNoHeHTa oTobpaxaeTcs B
npaBou YacTu okHa. [inst otobpaxkeHnsi NONHOM JOKYMEHTaLMK K KOMMNOHEHTY TpebyeTca Acrobat Reader.
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R Meneawep komnoHerog - Ll 3

OHnafs 6233 | hudanoTera

[ 3arpysain b buSavcieky npoekta | B Sapyivin & aussisnyi Brinroreey T— %

PacueTt BpemeHun unkna. Bepcua 1.00 CycleTime

| KomncHenTu L] Mg = | Qnacarine BBl Mpaekr |
Bee - M

O

B_SEL ButapHi poifop. Bepows 1.00
pyna
Wb corsmp.. 57
AHANOIOSEE NPeo... 7
TaMTSpOTYIHES [ 25
TicxpRTHRE IR 14
s B S

O
z

code Fredd | DOpUMWpOEARME AUTOEOR MACKK RRANKA, MNAMA HANKYWR K.,
M

leTima_ Pacusr Bpemenn Uakaz Bepcis 100
o o B Jara cozgakns; 30 asrycra 2008 Aptop: Jeel
M

Evenl_Lug | Sypnan cobonnd na 24 sanaoe, Bepois 102

&} =

Aata wameHennr: 20 asrycta 2018 . Fpynna: Ofuyse

|| M |Graf dpnt_ | Mpagsk no dr Toukam. Bepown 104

IDIMECR e SEM... M | CperTimer_ | Tafmep napatares + cusTuns Brmicuctni. Bepona 1.00 Hocryr Bez napona

e

TARKGRH # tUATY

O

L

Ynpanankugme 1 p
T'ssipaiop
Lara nepems
Parynatope

Aen . drykuma

L Tp—

Bxag Tun OnucaHue

Eyneeckos

— hoR &g

PaloTa ¢ Bxngon

Buixag Tar Ornmcarse

ul_Cycle{nms] | C nagtarowed sanAios

Pesynurar onopauwd =+ E Owpsin: [ ¥enewHo eenoaHeHo: 0 AAKDHTH

PucyHok 4.94

YT06bl KOMMNOHEHTHLI CTanu AOCTYMHbI 6€3 NoaknioYeHUst K MIHTEpHETY, crneqyet Ux OTMETUTL rarioukor U HaxaTb
KHOMKY 3arpy3uTb B JOKaribHYyl0 GMOGNMNOTEKY — KOMMOHEHTbI 3arpy3sitcs B JiOKanbHOe XpaHunuwie un oyayTt
oTobpaxartbcs Bo Bknagke bubnuoreka.

UTtoObl cpa3dy 3arpy3vMTb KOMMOHEHTbl B TEKYLMA MPOEKT, credyer UX OTMETUTb raroyKkOM M HaxaTb KHOMKY
3arpy3utb B 6MGNMoTeky npoekta — KOMMNOHEeHTbl ByayT aobasneHsl B naHens Bubnuoreka KOMMNOHEHTOB B
pasaen Makpochbl npoekTa.

YcnelwHasa 3arpy3ka KOMMOHEHTOB B fOKanbHOE XpaHumnuvLle Unu TekyLwun npoekT byaet otobpaxeHa B Crvcke
3eneHom rano4komn B rpagax Bubnuoteka v NMpoeKkT COOTBETCTBEHHO.

[na noaknioyeHuss ceTeBoro LabnoHa K KoHdurypauum npubopa criefyeT BOCMONb30BaTbCA pPeKoMeHgaumsiMu
pasgena CeTeBble WabnMoHbl YCTPONCTB.

Bknagka «bnbnuoteka»

Ha Bknagke bubnuoreka otobpaxkaeTcs cogepXnMmoe NokanbHOro XxpaHunuiia komnoHeHToB Ha MK nonb3oBarens.
[nsa 3arpy3ky KOMMOHEHTOB B TEKYLUUIM NPOEKT crieayeT BblAenuTb HEOOXOAMMbIE KOMMOHEHTbI U HaXaTb KHOMKY
3arpy3utb B 6MGnuMoteKky npoekra — KOMNOHeHTbl ByayT nobasneHbl B naHens Bubnuoreka KOMMNOHEHTOB B
pasgen Makpocbl npoekTa. YcrnelwHasi 3arpy3ka KOMMNOHEHTOB B TEKyLLMIN NpoekT GyaeT otobpakeHa B Cnucke
3eneHou ranoykomn B rpage Mpoekxr.

TF Mensgsep kounoseHTos a b4
Owimaiies Gaza | Bubmnciers
[ 3arpyaums B GuBauotery npoekta | | [ B | £ |lamar S M4y [MD1 ] T
Kamnonesm O Wi | Ondcasue JaTa vameHeHIAR Mpoer & @1 cosaaHiR: 13 anpend 2004 T,
B - L 0 | ME110-16% V062221103
2 I £| P [P 3: SR Barg wamensnws 27 anpens 2023 1,
L L] | M - 17.06.2022 11
(Fpynna
e O O |me10-41d 25052023 5
Bt rpyminu 15
1@ miio-ax TLORZEZ THOG Aapec
= T T t Vg (EpEsMerHoA Then darHns o Keimeriapai
[ @ | My110-16% 25.05.2023 G40 perHCIpE
| | O O My 32 35.05.3023 341 KOMEHAHOE CAOED Lgnounciessne 12289 KOMAHAA YIP2ENEHAR d8NT
00 0 | myrio-ax 25.05.2009 940 | | CnoEo cocTomHmn Uencwicnersoes 12290 Ko cOCTORHMA U3CTOTHOMS
e = T | |3aszuve no witepdeiicy RS 485 | Lencwncneiince 12288 3a3318E 13 TROPOCTL
[1/9 | meti0-28 bRk || MeHusansHoE saaH#He llencuarnesrne 264 KR PRSI UBCTOTH
O O |MB1102AC 17.06.2022 11:03 Makcuimanssoe 3203H1e Uencuncnennos 268 Bepimnii npesen yacToTy
O O |meno-ga 0.06,2052 1616 o | Beprrnd npegen st Uegnesmacnernoe 12202 MaKCHMENEHER BRXULREH |
IT | 0 | MB1I0-8AC 17062022 1103 I WCTOMRAK MDA CHHANS Samycea | Llenowacnendoe 257 WICTOMHMK KDMAKLE YTPARA
WcTounak 3agaHws, kaHana A Usnouwacnennos 258 WicTouknK 3a8aHWR ECTOTH
O @ nuet moil 27.042023 13:19 J
| WICTOuRAK SaaaHs, kaHaia B Lignismiiennce 260 WACTONEMK Sa88HME HALTON
| oo | YerpoRcien 26052023 1543 BRIBOP BITOUHNKE 3303HMA Ligncuncnessoe 263 BriBOn KOMBKHALIAK KaRaT
[], @ |AFD-E 26082022 1396 Kog memcnpagmocrie M4 Uenowncnernce 12201 K04 HeMCnpagHocma YacTor
O O | MET0-4x4% 17.06.2022 1103 o COEL00 Ligncuntiensce 8448 danaHean vacTaT2
. - Ll oo Lenouncnetsos 8449 B 137 G3CTOTE i
‘ PeayneTar onepauui 4 2 Ouusbi: 0 [ Yeneuko ennonnesn: O FARORITS

PucyHok 4.95

JlokanbHOe XpaHunuLLe KOMNOHEHTOB pacnonaraetca no agpecy: C:\Users\[ums nonb3oeamensij\Documents

El NPUMEYAHUE
\Owen Logic\Library\

MeHe/:pKep KOMMOHEHTOB noaaep>Xuneaet crieayouijme (byHKU,I/IVI ynpasiieHna KOMMNoOHEeHTaMu:

. E‘— UMNOPT dpaina B okarnbHoe XpaHUIuLLE;
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4 BasoBble cBegeHUs

* g— JKCNopT cba|7|na N3 JTOKanbHOIo XpaHmnnuiia;
o M=l yoaneHune Bbl6paHHbIX KOMMOHEHTOB.

MmMnopT KOMNoHeHTa

C NoMOLLIbI0 UMMOPTa MOXHO 3arpy3nTb XpaHsimecsa Ha MK KOMMNOHEHTLI, HO He BXOAsLLMe B COCTaB NOKanbHOro
XpaHunuia.

Ons MMIMopTa KOMIMOHEHTa cleayeT:

1. Haxartb KHOnKy E .

2. B nosiBuBLIEMCS OKHe BbIOpaTb Goannbl AnNg uMnopTa.

3. HaxaTtb kHonky OTKpbITh. Parinbl oTobpassaTcs Ha Bknagke Bubnuoreka.
3KCI10pT KOMIMOHEeHTa
C nomoLpbio 3KkCnopTa MOXHO COXpaHuTb Ha K KOMNOHeHTbI ANs AanbHEeNLWero n3MeHeHUs Unn nepegayu.
[ns akcnopTa KOMMNOHeHTa crnegyer:

1. OTMeTUTb ranoykon HeobxoamMmbliA KOMNOHEHT BO Bknaake bubnuorteka.

HaxaTb KHOmMKy g
B nosiBuBLUEMCS OKHE BbIOpaTh NyTb AN AKCnopTa.
HaxaTtb kHonky OK. KOMNOHEHT coxpaHuTcs B BUAe darina no ykasaHHoMy nyTu.

Mpoyee

[na gokyMeHTaumm K KOMNOHEHTY AOCTYNHbI OYHKLMN B COOTBETCTBUM C YCTaHOBIEHHOW Bepcuen Acrobat Reader,
B TOM ymncre coxpaHeHue danna B popmare pdf n nevatsb.

,D,J'Iﬂ OTO6pa)KeHVIF| pesynbratoB onepauMVl B MeHe[Kepe KOMMNOHEHTOB clieQyeT HaXaTb - KHOMKY
PesyneTar onepaumit = - . .

— B HWXKHEWN HaCTn OKHa pacCKpOETCA CTpOKa COO6IJJ,eHI/IVI.

PesyneTat cnepaumid = OwmGicn: 0 Yenewno spinonseno: 5

(100M}) - Makpoc 3arpy¥eH B NpoeKT
SEL_FLOAT - Makpoc 3arpyxeH B NpoEKT
(10007) - Makpoc sarpyxeH B npoexT
(10M) - Makpoc sarpy*eH B NpoeKT
(500M) - Makpoc sarpyxeH B npoekT

PucyHok 4.96

4.11 PaboTta ¢ makpocamu

MaKDOC — 3TO NONb30BaTENbLCKNIA anropuTMm Aand ncnonb3oBaHUA B NMPOEKTE.

OcCHOBHbIE OENCTBUSI C MaKpoCaMu:
* COXpaHeHue B Bubnnorteke KOMNOHEHTOB 7 ana p,aaneVlmero NCMOJIb30BaHNA B NMPOEKTE;
* JKcnopTupoBaHue B hann Ans UCNonbL30BaHUS B OPYrMX NPOeKTax;
*  MMMNOPTUPOBaHUE CO3aHHbIX paHEE MAKPOCOB;
* 3arpys3ka 13 OHnarnH-6a3bl B MPOEKT.
CospgaHue MaKpoca
[ns cospgaHusa makpoca cnegyert:

1. Bblbpatb B rmaBHoM MeHio @ann — Co3gatb Makpoc. B oTkpbIBLUEMCS ANarnioroBOM OKHe 3a4aTb
KONM4YecTBO BXOA0B U BbIXOAOB B Makpoce:
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Coszga

HWE BXCA0E W EbIXO40E

KonuwyecTeo BXOO0B: 5

Kommuecteo BblX0006: H

COtmexa

NPUMEYAHUE

[i]

nporpamMmmbl Ha CXeme.

PucyHok 4.97

3 Owen Logic

@an Bwa Tlpubop Cepewuc

DORm 0K

Cxema | Makpoc "be3 uMeHn"*

£ damTaHs

BEE # S e 00% v

PucyHok 4.98

KonnyecTtBo BXOOOB 1 BbIXOAOB MOXHO U3MEHUTL NOCre co3aaHns MaKpoca

PaspaboTtatb anroputm paboTbl Makpoca BO Bknaake PegakTop MakpocoB, aHanormyHo paspabortke

KonunyecTtBo BX040B M BbIXO4OB MOXHO yBENMNYNTb C NOMOLLbKO KOHTEKCTHOIO MEHK0 pejakTopa unm c

Q

MOMOLLIbKO KHOMOK + n + .

Q3

P
hapiHa xon
BeicoTa xom

v Makpoc

JQ4

Mran
Ormcanwe
ABTOD
Mrn rpynn

Mapone ooc

|.|. JobaenTe EXOO
Q+ JoBaEnTe Bmxoa

CeolcTES
I
PucyHok 4.99

Q3

Q4

Q5

YT06bl yOanuTb BXOA UMK BbIXof, crieayeT HaxaTb no Hemy MKM v BbiGpaTb koMaHay YoanuThb.

3. 3apaTtb MmMs 1 onucaHue onsg Makpoca Ha naHenv CBOMCTB.
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CeoncTea Makpoc "Bes mMeHn”

=

=| A
z=/4l |
w  [NokymeHTt
Wwpwha xoncta, mm - 358
Bwicota xoncta, mm 100

v Makpoc
Hran Bes umetn

Ormcanwe

OrcytoteyeT

AeTop
WA rpynnes
MNapone gocTyna

Wimn
Beeaw

TE MMA Makpoca ao 10 cumeonos.

PucyHok 4.100

BseneHHoe vMs ByaeT ykasaHo B 3arofioBKe pefakTopa MakpoCoB 1 Ha CXeme.

4. [Onsa onpeaeneHnda tTmna n UMeHn BXOO0B/BbIXOO0B BbI6paTb BXOA4 U BbIXO4 U HACTPOUTbL €ro Ha naHenu

CBOWCTB.

Ceo

=
=

Q4

w

W

Q5

—

icTea 04 =

Al|
Maxpoc

rA Bexona B Makpoce
Twn BeIBOOA

lMpouee

KorMmeHTapHiA

Q4
Bvnescros

PucyHok 4.101

5. [danee MOXHO 3agaTb «BUOUMOCTb» U3 nporpamMmmbl yCTaBOK b, ncnonb3oBaHHbIX B MakKpoce.

Q4

i

Q5

YT06bI ycTaBku BbiGpaHHoro ®b 6binv 4ocTynHbI BO BpeMs ucnonb3oaHus ®b B nporpamme, cneayet

=

n x

CeoncTea TP

2z[4l |
v Makpoc
Her
MapameTpw Oa \
MacwTal spereti
InuTensHoCTE MMAYNECE )
v [Npouee

KommeHTapri

PucyHok 4.102

W

HacTpPouUTb Ha NaHenu cBoncTB brnoka napameTp Mcnonb3oBaHue B Makpoce — [la.

lMocne BbIGopa BapmaHTa da nossuTCcs BbinagatoLmi cnucok NepenmeHoBaHMe nepeMeHHbIX C
nepeyvmcrieHMeM oCTynHbIX nepeMeHHbIX. Hanpmumep, ons b BLINK:

72



4 BasoBble cBegeHUs

CeoicTea BLIMK B x
= h
+  Makpoc
lMNepevmMmeHoBaHME NEpEMEHHLIX < CRMcoK uMeH... v
Menonesosanue B ma SO OToBpaxeHue B
 [lapametp Th p MaKpoce
Macwrali sBpemer | Magwral BpemeHm MacwTab spemeHK
[n1TeneHoCTs BKN. C
v i Tl OnuteneHocTe BKN. cocTo... | JANWTENEHOCTE BKN. COCTO...
MacwTal spemern | MacwTal spemenn MacwTat spemetin
HnuTensHocTs oTkn. ¢ OnutencHocTs oTkn. cocT... | [dnuTensHocTe oTkn. cocT...
+ [lpouee
KorraeHTapui

MNepermmerosalme NEpEMEHHLDC

PucyHok 4.103

6. [locrne co3gaHns Makpoca 3anycTuTb pexum cumynsaTopa 4.5 n npoBepuTb NOTMKY ero paboThbl.

7. Tllepen coxpaHeHMeM Makpoca MOXHO 3anonHuTb nonga: Uma, Onucanue, ABTop, Ums rpynnel u MNaponb
pocTtyna.

CeE0ACTES Makpor "Bes MMeHn™ M X

25l |
w  [lokymeHT

LllMpHa xoncTa, MM 358
BricoTa xoncTa, mMm 100

w Makpoc
Mran Bes umeHn
Onucanue OtcyToTBYET
ABTOD

Mapone pocTyna

Hma rpynns
3apaeT WMA rpyNnbl Mo KOTOpoMy Makpoc B
AMONMOTEKE KOMMOHEHTOE By OET CrpyNMMpoBaH.

PucyHok 4.104

PekomeHayeTcs 3afaBaTh HeANMHHOE M NOHATHOE UMA Makpoca. Cogepxumoe nona OnucaHue
oTobpakaeTcs nNoa n3obpaxkeHneM makpoca B naHeny Bubnmoreka KOMNOHEHTOB.

Ecnu naponb He 3aaaH (none Maponb He 3anofiHeHo), To AOCTYN K PEAAKTMPOBAHUI0 Makpoca OTKPbLIT AnNs
BCEX.

Ecnu He 3anonHeHo none Ums rpynnbi, To Makpoc coxpaHsieTcst B G1MbnvoTteke npoekTa B rpynne Opyrue.

Makpoc MOXXHO COXpaHuUTb, BbIbpaB B rmaBHOM MeHo ®dann — CoxpaHuUTb MakpoC Kak U Haxkas Ha

KHOMKY E] Ha naHenn peagakropa MakpocoB.

CoxpaHeHHbI MakpoC AOCTYMEH TOMbKO AN OTKPLITOro NPOeKTa, AN OTKPbITUSA Makpoca B ApYyrmx
NpoeKTax ero crefyeT aKCnopTUpoBaTh.

8. BbibpaTb pasgen Makpochl npoekTa Ha naHen Buénuoreka KOMMNOHEHTOB Y NEPEHECTU MAKPOC Ha
XOICT NpoekKTa.
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4 F X || BWANMOTEKE KOMNOHEHTOR L
8w il & | X
Lo ad “ Makpocbl NpoeKTa M
o J W Macros 1
CheeresiTl ' Orcyrorayer
| o
____________ -
wdll B Q1L Q
A= Macros 2
OrreyToTeyer
Q3
: 'F}{ DYHKLMA
s fb oyurxumonanbuwil Gnox
. M Makpocel npoekTa
M
w25 |

PucyHok 4.105

CospnaHune MaKpoca Ha cxemMme

MaKPOC MOXHO C034aThb, BbiAennB 3rieMeHTbl Ha CXeMe NnpoeKkTa n Bbl6paB B KOHTEKCTHOM MeHo Co3paTtb MaKpocC.
Ha mecTe anemeHTOB NosBUTCS BOK Makpoca.

|

. OR :
—_— :
Bes nmenn1
AND | I a1

) Konupoeats 12

13

¢ ot 14

M ¥panuTe KoMNoHEHT

| £ Cozmate makpoc

CEOHCTES

PucyHok 4.106
Bxoabl 1M BbIXOAbI Makpoca UMEHYIOTCA COrflacHO MOACOeAMHEHHbIM BO BPEMSsi CO3[aHWsi Makpoca aremMeHTam u

6rnokam. Ecnu k Beixogy mMakpoca NpucoeanHEHO HECKOMbKO SMEMEHTOB, TO BbIXOL MMEHYETCS Mo ymonyaHuto (Qn,
rae N — NopsaKoBbIN HOMEp BbiXoda Makpoca).
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I - o oqa L o RN - Q@

R R — [ Makpoc1l L

12 |nm| — 2 12 |-~ —»'Iu 04 Q2
E {7 Cosnars makpoc i ah h13 L . S

C | M ¥aaauTb KoMNoHEeHT : | o o )

13 ﬁ Konupoeate ~ Q3 I3 | ~ Q3

e CeoiicTea . . .

R 5 —1 0 R - ]

PucyHok 4.107

Co3aaHHbIi MakpoC U Ha3BaHWA BXO[AOB/BLIXOAOB MOXHO OTPedaKTUpoBaTh B pefaKTope MaKpocoB, Bbibpae B
KOHTEKCTHOM MeHIo 6rioka PegakTupoBatb Makpoc.

KonnyectBo BX0OO0B M BbIXOA0B MakKpoca 6y/:|,eT COOTBETCTBOBATb KOJINYECTBY COEAMHEHHbIX BXOAHbIX U BbIXOOHbIX
CBA3eln B BblAENEHHOM y4dacCTKe CXeMbl. B crniy4dyae BblaerneHnda 3J1eMeHTOoB 0e3 cBsa3en cosgaercs MaKpoC C OAHUM
BXOOOM U BbIXOOOM.

OnemMeHTbl, He nonagaroLume B MakKpocC npu co3gaHnm Ha cxeme:

*  BXOAbl M BbIXOAbI;
* CepBUCHble NepeMeHHbIEe;
* CEeTeBblE NEPEMEHHBIE;

* [MAA-perynatop.

Ecnu BblweykasaHHble 3NeMeHTbl Obinv BblOeneHsl Mpu co3gaHMM Makpoca, TO OHM OyaoyT CoefuHeHbl C
COOTBETCTBYIOLLMM BXOOOM/BbIXoAOM Oroka makpoca. Ecnu B BblgeneHHyto obnacte nonan db, B KOTOpbIN
3anncbiBaeTCsl UMM CYMTLIBAETCS 3HaYeHWe, TO B MakKpoc BxoauT Onok 3anucu/vyteHust us ®b, gaxe ecnu oH
HaxoguTcs BHE BblaeneHHom obnacTtu.

B cnyyae nonagaHuna ctaHOapTHbIX NepeMeHHbIX B 06nacTb BblAENEHNs, OHM KOMUPYHOTCSA BHYTPb Makpoca nog Tem
e umeHeM. [lepeMeHHble B MaKpoce He TOXOAECTBEeHHbl MepeMeHHbIM Ha cxeme. Ecnv Bce 6noku ogHoin
nepemMeHHO NonaaakoT BHYTPb Makpoca, TO OHU MCHE3atoT CO CXEeMbI.

MPUMEYAHUE ) ) ) ;
Ecnu B BblAENEHHYIO obnacTb nonagarT BXOOHOU U BbIXOOAHOU Onoku OAHOU nNepeMeHHOoNn, KoTopas

MCMonb3ytoTcs 3a NpeaenaMm o6rnacTi Ha cxeme, TO BrI0KM KOMUPYHOTCS oA, TeM Ke UMEHEM BHYTPb
Makpoca 1 Ha CXemMe OCTaeTCsl TONbKO GIOK BbIXOAHOW NepeMeHHOM.

O6HoBRNeHne makpoca B nporpamme

Ecnu y ucnonbayemoro B nporpamme Makpoca Obinuv M3MeHEHbl MMSI, TWM, KONMUYECTBO BXOLOB/BLIXOZOB MK
fobaBneH anemMeHT (NepemMeHHasi, KOHCTaHTa) co cBoiicTBom Ucnonb3oBaHue B Makpoce — [la, To Owen Logic
notpebyeT ero oGHOBUTL M OTMETUT LIBETOM Ha XoricTe. Makpoc cuMTaeTcsl USMEHeHHbIM Nocre COXpaHeHusl NpaBok
B PegakTope MakpocoB.
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8 Owen Logic e O X

®an Bua MNpueop Cepeuc Pacwwupenua [Momows

DO @ DG ~~ 1998 G888l BNSS8 40 060

#| [Cxema® « b x| BUBNHOTEKE KOMNOHEHTOB RO x
I
m = .
E|| B Q0 @ a0% - S~il & X
sl
g 1 - - Makpocbkl npoekTa M
1}
b
8 m Makpoci
OrecyTeTeyer
ﬂ 5M
§ OreyTeTeyer
B
fx oyukuua

fb @ynkunonansHbiii 6nox

M Makpocsi npoexra

" oyxumm Ha ST

1 » 'fbST DyHKUNOHANbHBIE 6r1oKn Ha ST

[T Pasgenuts [ OBbeamHUTh

®B: 0%

. Mepem.: 0% ‘3CI'II'i3Y: 0% | n3v:1% ‘ 03Y: 0% | 1 Mprbop He nogkntoueH | v OTcyTcTBYET . 5

PucyHok 4.108

[ns oGHOBNEHUs Makpoca Ha XoncTe crieayer:
1. HaxaTtb no oTMe4yeHHOMY LiBeToM Makpocy MNKM 1 B nosiBuBLLEMCS MEHIO BbiIGpaTb OGHOBUTL MaKpoC.

Coszpate makpoc  Ctrl+M
PenakTupoeate
CBHOBUTE

3ameHuTe
YaanmTe

Kenupoeate

BcraewTe

PO X Nz

CeoucTeEa

PucyHok 4.109
NPUMEYAHUE

B cny4yae BnoxeHHoro makpoca Owen Logic npegnoXxvt nepentu K Hemy. [1eNCTBUSA C BIIOXEHHbIM
MaKpOCOM aHarnornyHbl.

[i]

2. [locne obHoBneHus makpoca Owen Logic aBToMaTMyecKky NepenaeT K creayoLeMy Makpocy, TpebyoLuemy
obHoBnNeHMs.

Makpoc 0GHOBISIETCS B NPOEKTE MO CrieayoLWwum npasuniam:
* eCInu B Makpoce U3MEHEH TUM UNN UMSA BXxoda/Bbixoga C NPUCOEOUHEHHON CBSI3bO, MPU OGHOBNEHMM CBA3b
Oyner pa3opBaHa;
* ecnu B Makpoc fobaBneHbl Bxodbl/Bbixodbl, Mpy 0GHOBNEHMM CBA3N YXKE CYLLECTBYIOLLNX BXOA0B/BLIXOL0B
He pa3pblBatoTCs.
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Owen Logic naeHTudnumpyeT CBs3N C BXogaMu/BbIXogamMm Makpoca no umenun n tuny. Ecnv B makpoce
N3MEHMTb UMS U TUMN BXOA4A/BbIX0Aa C MPUCOEANHEHHON CBA3bI0 M CO3A4aTh HOBbIN BXOA/BbIXOA, C TAKNM e
UMEHEM U TUMNOM, TO Npu obHoBNeHnn makpoca Owen Logic aBToMaTnyeckn NnepecoeamHnNT CBsi3b K HOBOMY

BXOAY/BbIXOAY.

El NMPUMEYAHUE

BbicTpas 3ameHa Mmakpoca
Ecnn HeobxogMmo 3aMeHWTb MakpoC Ha ApYyron M3 MakpoCcOB MpOeKTa, criedyeT HaxaTb KHOMKY 3aMeHUTb
ANIeéMEeHT B KOHTEKCTHOM MEHIO MaKpoca.

Makpocll

+— I1 “

Beragute

01

M Cospate makpoc  Cirl+M
| # Peaaktuposate

2 3ameHuTe
| X Yaanute
. Iﬁ Kenuposate

&

CecicTES

PucyHok 4.110

OTKpOE‘TCFI OKHO «3aMeHUTb MaKpoC».

3aMEHWTE MaKpOC >

Makpocbl NpoeKTa M
= :Makpoci 4 Makpoc2

OTcyTCTEYET OTcyToTeYET
4 Makpocl

OToyToTeYET

M MakpoChl NnpoeKkTa

OTrmena

PucyHok 4.111

Ecnun B MakKpoce MU3MeHeH Tun unn nma BXoga/Bbixoda C I'IpVICOG,D,I/IHeHHOI7I CBA3blO, TO MNMpU 3aMeHe CBA3b 6y.qu
pa3opBaHa, oCTalibHbl€ CBA3U 6yﬂ,yT COXpPaHEHbLI.

JKCNOPT MaKpoca
OkcnopTMpoBaTb Makpoc B hain BO3MOXHO TOMbKO MPM OTKPbITOM OKHE pedakTopa makpoca. [nsa akcnopra
Makpoca crnegyet BblOpaTb B IMaBHOM MeHo ®dann — JKcnopt B dansn.

Ons 9KCMNopTa MakKpoca 13 naHenu OMONMOTEKN KOMMOHEHTOB cnepnyert:

1.  OTKpbITb MaKpOC B pefakTope.
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Ecnn nepen coxpaHeHnem MmakpocC Hy>XHO OTpeaKTupoBaTb, TO €ro crieayeT nepertanTb Ha XOncTt
npoekTa n B KOHTEKCTHOM MEHIO MaKpoca Bbl6paTb Pe,anTI/IpOBaTb N BHECTU NU3SMEHEHUA.

2. BblbpaTb B rmaBHOM MeH0 ®Dann — JkenopT B daunn.

®ann Bua [lpubop Cepeuc |

D Hoewiii npoekT... Ctrl+M
D CTKpEITE NPOEKT... Cirl+O

CoxpanuTe Tekywnid gokyment  Ctrl+Alt+5
@ CoXpaHuTE NPoeKT Cirl+5

CoxXpaHWTE NPOEKT KaK..,
Cosnate daiin C KnodomM..,

CBE,![EHMQ O NPOSKTE..

Cosnate Makpoc... Ctrl+5Shift+M

3KCNopT B Gaitn..

lﬁl Meyate... Ctrl+P
MocnepHne NpoekTe 4
Briog

PucyHok 4.112

3. B OTKpbIBLUEMCSI OKHE BbIOpaTb MECTO PACMONOXEHMSA Y COXPaHUTL hain Makpoca ¢ paclumpeHunem *.tpl.
lMocne coxpaHeHust oTobpasnTcsi coobLeHme 06 yCnewHOM 3KCnopTe Makpoca.
UmnopT makpoca

Ecnun gnst cosgaHnsa nporpaMmmMbl TpebyeTcst NCronb3oBaTb MAKpOC, CO3AaHHbIN B APYTrOM NPOEKTE, TO HeOBXOAUMbIIA
MaKpOC MOXXHO MMMOPTUPOBATL B MPOEKT.

[ns umnopTa makpoca cnegyet BolbpaTh B rnasHom MeHio Pann — Umnopt 3 channa.

NPUMEYAHUE
El MyHkT UMnopT U3 charna akTMBeH TOMNbKO Npu pokyce Ha pefakTope CXeMbl.

®ain  Bua Mpwbop Cepeuc F
D Hoewii npoekT... Ctrl+N

D CTKpBITE NPOEKT... Ctrl+0
CoxpaHuTe Tekywnid aokyment  Cirl+Alt+5
@ CoxpaHuTe Npoekt Ctrl+5
ConpaHuTe NPOEKT Kak...
Coznate hain C KIJYoM...

CBEAEHMQ O NPOEKTE..

Coznate Makpoc... Ctrl+Shift+M

WMmnopt us daiina...

MeHEaKEp KOMNOHEHTOE Ctrl+Shift+C

(51 Mevate... Ctrl+P
MocnegHne npoekTe ]
Brixeg

PucyHok 4.113

B oTkpbiBLEMCS OKHe BblOpaTb HyXHbI bann M Haxatb kHonky OK. Makpoc Oygetr pobGaBneH B naHenb
Bubnunorteka kKOMNOHEHTOB B pa3fen Makpochkl NpoekTa, Tenepb ero MOXXHO UCMONb30BaTh B NPOEKTE.

KonupoBaHue makpoca

MaKDOC MOXHO CKONMMpoBaTb M3 MNpoeKTa B NPOEKT ANld NOBTOPHOIo UCMOJS1b30BAHUA U COKpalleHUa BpeMeHU Ha
pa3pa60TKy. Ons KOnnpoBaHuUA MaKkpocCa crneagyert BbloennTb 6nok MaKpocCa B NCXOOAHOM NPOEKTE N HaXXaTb KHOMKY

D Ha naHennm WHCTPYMEHTOB WIU Bbl6paTb KOMaHay KOHVIpOBaTb B KOHTEKCTHOM MeHI0 Oroka. MaKpoc

BCTaBnAeTCcd B ,El,perVI NPOEKT HaXaTnem Ha KHOMKY D Ha naHenn MHCTPYMEeHTOB Ui C NMOMOLLUbHO Bbl60pa
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KomaHabl BcTaBUMTb B KOHTEKCTHOM MEHI0 XoncTa. [ns KonuMpoBaHUSA M BCTaBKW TakKKe MOXHO BOCMONb30BaTbCA
coyeTaHuAMM knaBuLl, cM. pasgen CoyetaHus knasuw 10.

lNocne BcTaBky, MaKpoC 6yp,eT AOCTyneH B pa3gene MaKpOCbI npoeKTa Ha naHenn BrnbnnoTteka KOMNOHEHTOB.

4.12 PaboTa c anemMeHTaMu Ha a3blke ST

4.12.1 PaboTta ¢ chyHKUuaAMM Ha A3bike ST

B Owen Logic goctynHo cosgaHue nonb3oBaTenbCkux yHKUMA Ha a3blke ST (kpome npubopoB NuHeek npubopos
MP100 (ucknoyas [M02]), MP110, MP114, MP-Kur).

(D NPEAYNPEXOEHUE

OyHkLMKM Ha ST pesepBupytoT Mmecto B namaTu N3Y nocne ux gobasneHusa B 61bnmvoTeky NpoekTa,
HE3aBUCMMO OT TOrO UCNOfb3YOTCA OHU B NPOEKTE UM HET.

Cos3aaHue pyHKUMM

[na cozgaHusa dyHKUUKM cnegyer:

1. BbibpaTb Ha naHenu nHcTpymeHToB Co3patb pyHkuuio Ha ST. OTkpoeTcs Bknagka “Peaaktop doyHKunn.

Cxema® | PegakTop dyHKUMOHaNEHOro 6noka "functionblockl” | Pegakrop dyHkumk "function1” x

function functionl: udint;

(W}

var_input
inputVariable : bool;
end_var

L RV Y

var
localVariable : real;
end_var

[N Q-]

o)

end_function

Bce AOKYMEHT! v @ 0 Owmbok

Owwnbka Crpoka Cronbeu [JokymeHt

PucyHok 4.114

NMPUMEYAHUE
El Mo ymonuaHwuio nepsble 0AMHHaALATb CTPOK peaakTopa 3anonHeHb! WabnoHoM (yHKLMK.

3apatb Ms YHKUMM 1 TUN BbIXOAHbBIX AaHHBIX B NEPBOI CTPOKE pedakTopa.

3apatb HeobXooMMOe KOMMYECTBO BXOLHbIX NEPEMEHHBIX B Or1oKke 00bABNEHNsI BXOOHbLIX NEPEeMEHHbIX
(var_input).

4. 3apaTtb He06X0AMMOE KONMMYECTBO NOKarnbHbIX NepeMeHHbIX B 6rioke 06bABNEHNst NokarnbHbIX NEPEMEHHbIX
(var).

5. PaspabortaTb anroputm paboTbl (PyHKLMM B COOTBETCTBMM C CUHTAKCUCOM sA3blka ST.

NPUMEYAHUE
El MoapobHee cMm. A3bik nporpammupoBaHus ST.

6. [epenTn BO BKNagky Cxema unu 3akpbiTb BKkagky Pegaktop hyHKUuN. OyHKLMA COXPaAHUTCA
aBTOMaTUYECKMN.

7. BblbpaTtb pa3gen ®yHkumMm Ha ST Ha naHenn Bubnnoteka KOMNOHEHTOB U NEPEHECTU PYHKLUMIO HA XONCT
npoekTa.
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av il &
@YHKLMM Ha ST v
_ £ function1
functionll
Ceeind o - | -
sl M2 P
X ®ynxkums
o Q3 §
fb DYHKLIHOHANbHBIA ON0K
M Makpoce npoekra
T
‘B X" @ynkunm na ST
PucyHok 4.115
PepakTtop chyHKUMUM
CxeMa®  PeaakTop gyHKUMOHaNEHOro Groka “functionblockl” | Pepakrop dyHKUMK “functionl™ i F X%

1 function functionl: wdint;

var_input
inputVariable : bool;
end_var

Homepa cTpok | wan

localVariable : real;
end_wvar

11 end_function

Bce nokymeHThl ~ @ 0 Ownbok

Owwubka Crpoka Cronbeu [okymeHt
Cnucok owmboK

PenakTop Koga
PucyHok 4.116

3neMeHTbl pegakTopa yHKUMM:

* Homepa cTpok — 3anonHsieTcs aBToMaTUYECKN MO KONMYECTBY HamnMcaHHbIX CTPOK Koaa.
+ PepakTop Kopga — obnacTb pegakTMpoBaHus koaa ¢ pyHKLMEN NOACBETKM CUHTAKCKCA.
*  CnMcoK oWn60oK — obnacTtb 0TobpaxeHMs1 OLLINMOOK.

CHunneTbl

Ons ypobcTBa HanmucaHust koga B pedakTope (byHKUWMIA peanu3oBaHbl cHUNMNETbl. CHUNNET — dparMeHT Koaa
nporpamMmsbl, KOTOPbI BCTaBnseTca B Ko aBToMaTudecku. B cryyae BBegeHUs nepBoro CMMBOMAa B pedakTtope
OTKPOETCA KOHTEKCTHOE MEHI0 C (DOKYCOM Ha nepBOW CTpoke. [nsi BblbOpa cHUMMETa MCNOMb3yTCA KNaBULLIM
ynpaBrneHnst KypcopoM. YTobbl BCTaBUTb BbIOPaHHBIN CHUMMNET B KO, crieayeT HaxaTb knaesuwy Enter unu Tab vnu
ABaxabl HaxxaTb JIKM no nyHKTY cnvcka.
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fu localVariable
13 G inputVariable
14 o 12 () functionl

@ continue

9 exit

O if

@' while

(£ ] bool_to_udint
{} udint_to_beool
{ﬂ- udint_to_real
{?- real to udint

{+( inputVariable: bool

PucyHok 4.117

Cnucok cHMnneToB hopMupyeTcs no rpynnam:

nokarnbHble NepeMeHHble PyHKLUK;
KoHcTpyKumm (while, forn . g.);
BblpaxkeHus (true, false);
BCTPOEHHbIE DYHKLINN;

apyrve yHKUMM NpoekTa.

BHyTpI/I rpynn CHUNNEeTbl PacrnofioXXeHbl Nno aﬂd)aBVlTy.

Mepexoa kK mecTy 06 bABNEHUA UTU UCNONIb30BaHUSA

Ons y,El,O6HOl7I pa60TbI C d)yHKLI,MﬂMVI n nepemMeHHbiIMM OOCTyNneH nepexonq K MecCtamMm Wux oObsiIBNEHNs unn
ncnonb3oBaHUA.

Ons nepexoaa K MecTty 00ObsIBNEHNS:

1.
2.
3.

YcTaHoBUTL Kypcop Ha UMS DYHKLUUU MU NEPEMEHHON B KOAE NPorpaMmel.

Haxatb NKM Ha umsa dyHKuumn nnm nepemMmeHHOMN.

B oTKpbIBLUEMCS] KOHTEKCTHOM MeHI0 BblbpaTh NyHKT MepeiTn K 06 bABNEHUIO.

18 functio EI’

I'Iepew MEHOBaTh

12 end_functio ‘*')_EI

Mepeith K 06BABAEHWID

3
D
G

Ons nepexona K Mecty UCnojib30BaHNA:

1.
2.
3.

YCTaHOBUTb KYpCop Ha MMSA OYHKUUN nn nep

MNepeith K MecTy WCNOAbL30BaHWA
Konupogsate
Bcraeute

Boipezate

PucyHok 4.118

€MeHHON B Koge nporpamMmmeil.

Haxatb NKM Ha umsa dyHKuumn nnm nepemeHHOoMN.

B oTKpbIBLUEMCSI KOHTEKCTHOM MeHI0 BblbpaTh NykT MepeinTn kK MecTy ucnonb3oBaHuA. OTKpoOETCs CNNCOK
MECT, B KOTOPbIX UCMOMNb3yeTcs BbibpaHHas nepemMeHHast Unm yHKUmsI.
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Cxema* | Pegaxtop dyHkumn "function1”

1 function functionl: udint; //uwmAa QyHKUMM W TUN AaHHBIX BHIXOA4A

2 var_input //obvAeneHne BXOOHBIX MEepemMeHHBIX

3 inp C TWNOM AaHHbix bool

4 end var EIJ MNepenmeHoBaTL

5 |—E| MepelTh K MeCTy MCNONb30BaHWA >|| |function1 1= bool_to_udint{inputVariable);
6 var [/o S 1

7 loce D Konwpogats nepeMeHHan € TWUMOM AaHHwx real u HavanbHeM =Haqedwem 13.3
8 end_var fE: BcTaBuTh

q

18 functio Fotaals

11

12 end_function

PucyHok 4.119

4. Haxatb JIKM Ha BbiGpaHHOe MecTo ncnornb3oBaHus. Kypcop nepemectutcs Ha CTPOKY, B KOTOPOW
ncnonb3yercsa PYHKUUS UM NnepeMeHHas.

NepenmeHoBaHMe nepeMeHHOU UNU (PYHKL NN
[ns yno6Hoit paboThl ¢ MMeHamu OYHKLIMIA 1 NepeMEHHbIX JOCTYMHO LEHTPanu3oBaHHOE NepenMeHoBaHme.
[ns nepeumeHoBaHusA cnegyer:

1. YcTaHOBUTb KypCcop Ha MMSI PYHKLMWM UK NepPEMEHHON B Koae NporpamMmbl.

2. Haxatb NMKM Ha umMs doyHKLUMM Uv nepeMeHHOMN.

3. B OTKpbIBLLEMCA KOHTEKCTHOM MEHIO Bbl6paTb NYHKT I'IepeumeHOBaTb. Mms BbigennTca 3eneHbIM BO BCEX
MecCTax UCnorib3oBaHU4A.

18
11 functionl := bool to udint(ir=
12 functionl := bool_to_udint(i |E]j MepermeHoBaTh
13 49 Nepeiitv k o6bsBAEHMIO
14 end_function = _
-E MNepelT K MecTy MCNONL30BaHWA 2
[ﬁ Konupoeats
Ifﬁ Beraeute
BoipezaTts

PucyHok 4.120

4. BBecTu HOBOE UMS nepemeHHoﬁ B obnacTtun o6bsaBneHus nepeMeHHbIX.

Cxema* | PegaxTop dyHrumn "functionl”

1 function functionl: udint; //wuma QyHKUMM WM TUN QaHHBX BLXO4a

2 var_input //obbAEneHne BXOAHLIX NepeMeHHBIX

3 inputl : bool; //exogHana nepemenHas ¢ Tunom gadHex bool
4 in2 : bool; //exogHans nepemenHas ¢ TunoMm gadHex bool

5 end_var

7 var //o0bABneHue NOKaNbHLIX NEepeMeHHbIX

8 localVariable : real := 13.3; //nokancHas nepeMedHasa € TUNOM fAaHHex real W HadansHveM IHaqeduem 13.3
9 end_var

16

11 functionl := bool_to_udint(inputl);

12 functionl := bool_to_udint(in2);

13

14 end_function
PucyHok 4.121

5. TlepemecTuTb Kypcop Ha ApYryto CTPOKY B pegaktope yHkumi. lNepemeHHasa byget nepenmeHoBaHa BO
BCEX MeCcTax MCNOfb30BaHMs.
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Cnuncok ownbokK
B obnacTtu otobpaxeHns owmbok dhopMmpyeTcs Tabnuua ¢ ONMcCaHNEM M PacroNOXEHNEM OLUMBOK, AONYLLEHHBIX B
koge. [lnst nepexoga B MecTo ownbkn cneayet aABaxabl HaxaTb JIKM no cTpoke ¢ oLmnbKon.

Bee gokymentsi ¥ () 2 us 2 owmBok

Ownbka Crpoka CronBey [okymeHT

MNepemerHas Variable He o6bsBneHa 10 32 function1
10 18 function1

HesepHble aprymeHTsl doyHKumn bool_to_udint

PucyHok 4.122

AkcnopT PyHKUMKU Ha ST
OkcnopTupoBaTbh OYHKUMIO B (bain BO3MOXHO TOMbKO NpU OTKPLITON BKMagke peaaktopa dyHkuuun. [ng akcnopta
yHKLUMM cnenyeT BoiOpaTh B rMaBHOM MeHi0 Pann — JkcnopT B dpann.
[nsa akcnopTta makpoca u3 naHenu 6MbnuoTekn KOMMOHEHTOB cneayerT:
1.  OTKpbITb PYHKUUIO B peaakTope.

2. Bbibpatb B rnaBHOM MeHo Pann — JkcnopT B chann.

®ann Bua [Mpubop Cepeuc |
D Hoewiii npoekT.., Ctrl+M

D OTKpEITE NPOEKT... Cirl+ O
CoxpaHuTe Tekywnid gokyment  Cirl+Alt+S
@ CoXpaHuTE NPoeKT Ctrl+5
CoxpaHuTe NPoeKT KakK.
Cosnate daiin C KnodomM..,

CBE,![EHMQ O NPOEKTE...

Co3nate MaKkpoc. Ctrl+5Shift+M

2KCNOPT B daiin...

Meyate... Ctrl+P

aji

MocaegHWE NPoEKTE »

Brixog

PucyHok 4.123

3. B oTKpblBLLEMCS OKHE BbIOpaTh MECTO pacnonoXeHUs U COXpaHUTb dann yHKUUKN C paclumpeHnem *.fst.
Mocne coxpaHeHns oTobpasnTtcs coobLyeHre 06 ycneLwwHoM KcnopTe yHKUNN.

UmnopT cpyHKuMn Ha ST
Ecnu gns cosgaHust nporpaMmbl TpebyeTcs ncnonb3oBath PYHKLMIO, CO3OaHHY0 B APYrOM MPOEKTE, TO €€ MOXHO
UMMOPTMPOBAThL B MPOEKT.

[ns nmnopTa yHKUMM cneayeT BeibpaTth B rmaBHOM MeHio @ann — UmnopT n3 dhanna.

NPUMEYAHUE
El MyHKT AMnopT 13 hanna akTMBEH TONbKO Npy hOKyce Ha pegakTope CXeMbl.
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4 BasoBble cBegeHUs

®aiin  Bua lMpwbop Cepeuc F

D Hoewit npoekT... Cirl+N
D CTKpBITE NPOEKT... Ctrl+0

CoxpaHuTe Tekywnid gokyment  Ctrl=Alt+5
@ CoxpaHuTe NpoekT Ctrl+5

CoxpaHUTE NPOEKT KaK...
Cosaate gain ¢ kirodom...

CBE,![EHMH O NPoekTe..

Coznate Makpoc... Ctrl+Shift+M

Wmnopt us daiina...

MeHenep KOMNOHEHTOE Ctrl+Shift+C

Iﬁl Mevatk... Ctrl+P
MocnegHre NpoekTe »
Brixog

PucyHok 4.124

B oTKkpbiBLIEMCSH OKHE BblOpaTb HYXHbIM hain M HaxaTb kHornky OK. ®yHkumsi 6yget gobaeneH B MNaHenb
BubnunoTteka KOMNOHeHTOB B pa3gen ®yHkumum Ha ST, Tenepb ero MOXHO MCNOMb30BaTh B NMPOEKTE.

4.12.2 Pa6oTta ¢ pyHKUMOHaNbHbIMU G1oKaMu Ha A3bike ST

CosgaHve nomnb3oBaTenbCKMX (OYHKUMOHamNbHbIX OMOKOB Ha 43blke ST He AOCTymHO Ans npubopoB JMHeek
npunbopos MNP100 (kpome [M02]), MP110, MNP 114, NP-KunT.

Co3gaHue pyHKUMOHaNbLHOro 6noka
[ns cospaHusa dyHKUMOHanNbHoro brnoka cnegyer:

1. BblbpaTtb Ha NnaHenu nHcTpymeHToB Co3paTthb (PyHKUMOHaNbHbIN 650K Ha ST . OTkpoeTcs Bknagka
“PepakTop dyHKUmMoHanbHoro 6rnoka”.

Cxema*® | PegaxTop ¢dyHkumoHansHoro 6noka "functionblock1™ *

1 function_block functionblockl

2

3 var_input

4 inputVariable : bool;
5 end_var

7 var_output

8 Q : udint;

9 end_var

10

11 var

12 localVariable : real;
13 end_var

14

15 end_function_block

Bce AOKyMeHTbI ~ @ 0 Owubok

Owmbka Crpoka Cronbey, [okymeHT

PucyHok 4.125
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4 BasoBble cBegeHUs

NPUMEYAHUE
El Mo ymonuaHuio nepsble NATHaALUATb CTPOK peAaKTopa 3anofHeHb! WabnoHoM yHKLMK.

3apatb MMs yHKLMOHanNLHOro 6rnoka B NepBon CTPOKe peaakTopa.

3apatb HeobX0AMMOE KONMYECTBO BXOAHBIX NEPEMEHHBIX B Brioke 06bABNEHNS BXOAHBIX MEPEMEHHbIX
(var_input).

3apatb Heobx04MMOE KONMMYECTBO BbIXOAHBIX NEPEMEHHLIX B 610ke 00bSBNEHNS BXOAHbLIX NePEMEHHbIX
(var_output).

3apatb HeobxoaMMoe KONMYECTBO JNTOKarbHbIX NepeMeHHbIX B O6rioke 06bABNEHMS NoKanbHbIX NEPEMEHHbIX
(var).

PaspaboTtatb anroputm paboTbl (OyHKLMOHANBLHOrO 6r10Kka U B COOTBETCTBMM C CUHTAKCUCOM si3blka ST.

NPUMEYAHUE
El MoapobHee cMm. A3bik nporpammmupoBaHus ST.

MepenTn Bo BKNagky Cxema munuv 3akpbiTh BKNaaky PegakTop hyHKUMOHaNbLHOro 6noka.
DYHKLIMOHANbHbIN BrOK COXPaHUTCA aBTOMaTUYECKM.

BbibpaTb pasgen ®yHKunoHanbHble 6noku Ha ST Ha naHenn BUbnmoTeka KOMNOHEHTOB U NepeHecTn
PYHKLMIO Ha XOrCT NpoekTa.

POyHKUMOHaNbHbIE 6Gnoku Ha P

ST
functionblockll
m
o o 8 £
x=d RES
s N functionblock1  functionblock2
X ®ynxkums

b ®ynkumonanehbii Grok
M Makpocwl npoexra

5T
fX' ®yHkumm Ha ST

o'’ @OYHKLIHOHANbHbIE 6N10KM Ha ST

PucyHok 4.126
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4 BasoBble cBegeHUs

PepnakTop ¢hyHKUMOHanbHOro 6noka

Cxema* Penaxtop yHKUuMoHansHoro Gnoxa "functionbleckl” L

1 function_block functionblockl

var_input
inputVarisble ; bool;
end_var

7 wvar_output
Homepa cTpok : Q : udint;

end_var
var
localVariable : real;

end_var

5 end_function_block

Bce aokymeHTsl > @ 0 Ownbox

Owwbka Crpoka Cronbeu [loxymeHt

Cnucok owmbok

‘PegakTop Koga
PucyHok 4.127

OnemeHThI pedakTopa yHKLMOHaNbHOro brnoka:

* Homepa cTpok — 3anonHsieTcs aBTOMaTUYECKN MO KONMYECTBY HamnMcaHHbIX CTPOK Koaa.
+ PepakTop Kopga — obnacTb pegakTMpoBaHus koaa ¢ pyHKUMEN NOACBETKM CUHTAKCKCA.
* CnucoK oWwmnboK — obnacTtb 0TobpaxeHus OLLINMBOK.

NMPUMEYAHUE
AHanornyHo pegakrtopy yHKUMM peaakTop PyHKUMOHaNneHoro 6noka nogaepxueaeT QyHKUUN CHAMNNETOB ,

OTCINEXMBAHMSA MecTa 00bsABNEHNS U UCMOMb30BaHUS nepemMmeHoBaHNA N OTCIEXBaHNA owmnboK .

AkcnopT PpyHKLUMOHaANbHOro 6noka Ha ST

OkcnopTupoBaTth (PyHKUMOHAnNbHLI Orioke B hann BO3MOXHO TONMbKO MNPW OTKPLITOW BKMagke peaakTopa
dyHKUMoHanbHoro 6noka. [na akcnopTta gyHKuMoHanbHoro 6rnoka crnenyeT Bbl6paTb B rMaBHOM MeHio Pann —
AkcnopT B dhaun.

[ns akcnopTa dyHKUMoHansHoro 6roka 13 naHenu 6ubnnoTekn KOMNOHEHTOB creayerT:
1.  OTKpbITb PyHKUMOHANbBHbLIV 60K B peakTope.

2. BbibpaTb B rmaBHOM MeH0 Dann — JkenopT B dann.
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4 BasoBble cBegeHUs

®anun Bua [pubop Cepeuc |

D Hoewiii npoekT... Ctrl+M
D OTKpEITE NPOEKT... Ctrl+0

CoxpaHuTe Tekywnid gokyment  Ctrl+Alt=5
@ CoXpaHuTE NPoeKT Ctrl+5

CoxpaHWTE NPOEKT Kak...
Cosnate qaitn c kYoM,

CBE,![EHMQ O NPOSKTE..

Cosnate Makpoc... Ctrl+5Shift+M

3KCNopT B Gain..

Iﬁl Meuare... Cirl+P
MocaegHue NpoekTe »
Brixog

PucyHok 4.128

3. B oTKpbIBLUEMCS OKHE BbIOpaTh MECTO PACMONOXEHNUSI U COXPaHUTL dain pyHKUmMoHanbHoro 6rioka ¢
pacwmpeHneM *.fbst. Nocne coxpaHeHus oTobpasnTcsi coobLleHre 06 yCnewHoMm aKenopTe
PyHKLUMOHanbLHoro bnoka.

UmnopT cbyHKuMoHanbHoro 6noka Ha ST

Ecnun ansa cospgaHus nporpamMmmbl Tpe6yeTC$| ncnonb3oBaTb (byHKLIMOHaJ'IbeIIZ Onok, co3ngaHHbIi B Opyrom npoekTe,
TO €ro MOXXHO MMIMOPTUPOBAThb B MNMPOEKT.

Onsa nmnopTa dyHKUMOHanbHOro 6noka cneayet BolbpaTh B rmasHoM MeHio @ann — UmnopT u3 channa.

NMPUMEYAHUE ,
El MyHKT UMNopT 13 cbaitna akTBeH TONbKO Npu hOKyce Ha peaKTope CXEMbI.

®ann Bua [Mpwbop Cepewnc |
D Hobwii npoekT.., Ctrl+N

D OTKpEITE NPoEeKT... Cirl+ O
CoxpaHuTe Tekywmid gokyment  Cirl+Alt+S
@ CoxpaHuTE NpoekT Ctrl+5
CoxpaHUTE NPOEKT Kak...
Cozaate dain ¢ KIHYoM..

CBE,![EHMQ O NPOEKTE...

Coznate Makpoc.. Ctrl+5Shift+M

Mmnopt us daina..

MeHepxep komnoHeHToE Ctrl+Shift+C

Iﬁl MeyaTb.., Ctrl+P
MecnesHue npoekTE »
Brixog

PucyHok 4.129

B oTkpbiBlIEMCHA OKHE BblIOpaTh HYXHbIA hanin u HaxaTb kHonky OK. ®yHkumoHanbHbI 6rnok 6yaet nobasneH B
naHens Buénuoreka KOMNOHeHTOB B pa3fen ®yHKUMOHanbHbIe 6nokn Ha ST, Tenepb ero MOXHO MCNOb30BaTb
B NMpOEKTE.
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5 Hactpolika npubopa

5 Hactpownka npnbopa

YT106bl OTKPbLITb OKHO HACTPOEK NpMbopa HaXXMUTE KHOMKY |;| Ha NaHenu NHCTPYMEHTOB MUK BbiGEpUTE B rMaBHOM
mMeHto NMpubop — Hactponka npubopa.

Hacrpoiika npubopa — O >

—}- MinTeppeiics
—1-R5485, Cnot 1, Slave
Cam, 16
Momynu paclunpetna
—1- Bxogm
1+ AHamoroBbie
[} dmuckpeTHeie
—1- Brixoas B e

(+}- [dmckpeThbie

MNpounTaTe J3KpLITE

PucyHok 5.1
B nesow 4yacTy okHa HacTpoek npnbopa coaepXuTcs AepeBo ¢ pasaenamm:
+  OkpaH;
* Yacsl;

*  WHTepdpeiicyi;
*  Mopaynu paclumpeHus;
e Bxopgbl 1 BbIXxoAdbl.
NPUMEYAHUE .
El MNepeyeHb pasgenos MOXET OTNMYaTbCs Anst pasHbix Mmogernen npnbopos.

B npaeoli YacTu okHa HacTpoek Npubopa oTobpakatoTcst HACTPONKN BbIGpPaHHOMO pasaena.

Bce ycTaHoBneHHble HacTpoWkM AnA npubopa, 3a WCKMYEHUMEM YacoB, COXPaHAIOTCA BMeECTe C MPOEKTOM.
Hactpoliikn npubopa He TpebytoT nogknodeHms npubopa.

HacTponkn gna npubopoB BTOPOro NOKOneHus
[na npnbopoB BTOPOro MOKOMEHMS OKHO HacCTpoek npubopa MMeeT Opyron uHTepdeinc n cogepxut 6Gonblue
pasgenos. [lapameTpbl B NpaBon YacTu OkHa oTobpaxaroTcsi B TabrnvyHoM Buae.

B neBoi YacTu okHa HacTpoek npubopa B AepeBe NOMMMO OCHOBHbIX FPYMM A4OCTYMHbI AOMOSIHUTENBHO HACTPOWKM:

* Ethernet;
* [logkntoyeHne k OwenCloud;
* [lapons;
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5 Hactpolika npubopa

Hactpoiika npuEopa

# [IMCKpPETHO-aHAN0TOBLIE BXOAbI
(4] AHanoroesie BIXO4bI
- BLICTPBIE AMCKDETHLIE BXOAB
# [dMcKpeTHbIe BXO bl
= OuckpetHeie IWMM-aoixogw
Nonb3oBaTensCckMe CBETOAMOARI (Fn)
# [JmckpeTHBIe BRIXDAB
& OwenCloud
Noruvka
Modbus Slave
Hactpo#kw nopta RS-485 1
Hactporkm nopra RS-485 2
batapen
Hacrpo#ixw npubopa
Cratyc npubopa
Apxwe
12} Yacw peansHOro BpemMeHn
Macrep Modbus
Napone
Yacw
CeteBnle HACTPORKK
Moaynm paclumpeHms

HacTpoiiki OTcyTCTBYIOT

33KPLITh

5.1 SkpaH

HaCTpOVIKM 3KpaHa AOCTYMHbI TOJIbKO AnA I'Ipl/l60p03 C ancnneem.

PucyHok 5.2

HacTtpoiika npuopa

MopcBeTka sKpaHa:

Yacw

Avera A c

-WnTepdeice P

[=}-RS485, Cnor 1, Slave
) KoHtpacT:
----- Momynu paclumperua
-Bxonbi
E}--Ana:mroaue

[+}- OwckpeThie

- Beotonst

E}",D.HBKDBTHHB

-

0%

Mpountats

3akpeiTe

MepeyeHb NapaMeTpoB 3aBUCUT OT TuMa npubopa.

PucyHok 5.3
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5 Hactpolika npubopa

MoacBeTka 3kpaHa — B BbiNagaloleM MEHI0 MOXHO BblOpaTb ANUTENbHOCTL PaboThl MOACBETKM C MOMEHTa
MocreaHero AencTBnA nonb3oBaTterns.

ApKocTb — HacTpoika ApkocTu akpaHa, ot 0 o 100 %.
KoHTpacT — HacTpolika KOHTpacTHOCTU oToBpaxkaembix cumeornos, oT 0 4o 100 %.

KHonka npO‘WITaTb ncnonb3yeTca Ana CHNTbiIBaHNA TEKYLLUMX HACTPOEeK 3KpaHa 13 NoAKNn4YeHHOoro r|p|/|60pa.

5.2 Yachbl

B pasgene Yacbl HacTpamBaloTcs 4achl peanbHOro BpemMeHu npubopa. HacTpomnkm 4acoB pearbHOro BpeEMEHMU
TpebytoTca Ang paboTbl CUCTEMHbIX NepeMeHHbIX 1 @b nporpammel.

Hactpoiika npnbopa — O *
—} MNpuSop Data v Bpema
Swpan Oata: |[05.03.2019 Bpema: (11:27:26 =

—t- Mnepdeitch CMHXPOHUIBUMA © KOMMLITEDROM JanucaTe

—}-R5485, Cnot 1, Slave

Cam, 16 Koppekuma

Momynm paclwmpenna Omknorenme: 0 cex/mec 3anucate

—1- Bxoge

(+} Avamoroebie

(+} [WCKpETHLIE
—}- Brixxoosl

[+ [dmnckpeTHbie

[pouKTaTh JaKpLITE

PucyHok 5.4

Hdata v Bpems
,El,aTa N BpemMd 3agaroTcA B COOTBETCTBYHOLLNX NMOJIAX.

Ons CUHXPOHM3aLUMM 4YacoB pealibHOro BpeMeHU npm6opa c vacamu [1K cnegyetr OTMETUTb  rallo4ky
CVIHXpOHVI3aL|VI$I C KOMMNbOTEPOM — NOoJid Hatan BpeMﬂ CTaHYT HEaKTUBHbI.

Lata v spema

Oara: |[05.03.201% - Bpema: (11:28:4% =

CI-"IHKDOHHSELI.I-"I.H C KOMNBOTERDM JaNKCaTb

PucyHok 5.5
YUT106bl 3a4aTb HOBbIE 3HAaYEHUS A8 YaCOB peanbHOro BpeMeHu npubopa, criedyeT HaxaTb KHOMKy 3anucaThb.

Koppekuus

None OTKNOHeHue CNyXUT Ond ykas3aHuda norpelHoOCTn Xod4a 4acoB pealibHOro BpemMeHu npm6opa B CeKyHOax.
Ecnn vacel pearnbHOro BpeMeHu an6opa cnewart, ToO 3Ha4eHune yKa3blBaeTCA CO 3HaKOM MUHYC. KOppeKLI,VIFI Ha
YKa3aHHYyK BEJNTMYUHY NPOUCXOAUT paBHOMEPHO B Te4YeHne Mmecqaua.
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5 Hactpolika npubopa

Koppekuwma

CmenoHerne: 0 cek/mec JanmucaTb

PucyHok 5.6

UTtoObl 3agaTtb HOBOE 3HAYEHWE KOPPEKLUUW AMsi YacOB peanbHOro BpemeHun npubopa, cnegyet HaxaTb KHOMKY
3anucartb.

KHonka npO‘-IVITaTb ncnonb3yeTtca Ana CYHUTbIBAaHUA TEeKyLWMX HaCTpOeK 4acoB peanbHOMo BpemMeHU U3
NOAKITKO4YEHHOIo an6opa.

HacTponkn gna npubopoB BTOPOro NOKoneHus

NPUMEYAHUE
El Cnmncok npnbopoB BTOPOro NokoneHusi cM. B pasgene O nporpamme.

OKHO HacTpoWiku 4YacoB Ansi NpubopoB BTOPOro MOKOMEHUS MMEET OpPYro UHTepenc n He MMeET KoppeKuuu
BpemeHn (Mpubopbl annapaTtHO To4yHee). HacTpoika yacoBoro nosica TpebyeTrca Ans KOPPEKTHOro oTobpaxeHus
MECTHOro BpeMeHU, TakK Kak B npubope 3HayeHue BpPEMEHM XpaHUTCS B BuAe cpegHero BpemeHu no [puHBuuy
(GMT). BknioyeHne napameTrpa YCTaHOBUTbL 4acOBOM MOSIC KOMMbIOTEPA CUHXPOHU3UPYET Yacbl pearnbHOro
BpemeHn npmbopa ¢ yacamu [K.

Hactpoiika npubopa - O *

—t Mpusop
Noruka
[WcKpeTHEIE BXOALI ’D'aTa W BpeMA
—}- [IcKpeTHEIE BLXOObI
BezonacHoe COCTORHUE 17.03.2022

Nata:
Monb30BaTENLCKUE CBETOMANC

o
=

J
>
1k

Bpema:

— Madbus Slave YCTaHoBWTE AaTY W BpEMA KOMNLKTEPa
[Npaea yaaneHHoro AocTy!

HacTtpoiiku nopra RS-485
Apxue
—} CeTeBkle HACTPOHKM
HacTpoiiku Ethernet
HacTpoiiki noaknkueHKs
—}-Yackl peansHOro BpEMeHK
lNepereHHele 0aTLl M Bper
Batapen
Cratyc npuSopa

Yacoeoi noAc

YCTaHOBWTL YAcoBOA NOAC EOMNBHTERE

3anucate MNpountaTe

Onk

.'r;uﬂom;'nu PaCcLUMPEHHA
3aKpbITh

PucyHok 5.7

5.3 ObmeH no ceTHn

* WHTepdpericbl 5.3.1;
* Modbus 5.3.2

5.3.1 UnTephencol
B paspene UHTepdenchl HacTpamBaloTca napameTpbl MHTEPdENCOB CBA3U nNpubopa ¢ ApyrumMu yCTpOMCTBaMU B
cetu.

JocTynHbl cnegytoLlmne nHTepdenchbl:

« RS-485;
* Ethernet.

WHTepdericol cBa3m paboTtatoT no npotokony Modbus.
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5 Hactpolika npubopa

[loGaBneHune, 3ameHa 1 yaaneHue nHTepdeiica OOCTyNHO Ans Npubopos NepBoro nokonexus. B npubopax BToporo
MOKOMNEHNS BCe AOCTYMNHblE MHTEPMENChI HaXoOAaTCsA B AepeBe HAaCTPOeK.

[Ho6aBuTtb MHTepcenc

UTto6bl 06aBunTh MHTEPdENC cBA3M, crieayeT HaxaTb [MKM Ha pasnen UHTepdenchl B fepeBe HAacTPOeK U BbibpaTb
[Do6aBuTb HTepcenc.

MHTepmeiick
Moy g JobaeuTe MHTepdeic ¥ R5-485
—|- Bxonsl

+} AHENoroBLe

+}- [WCKpPETHBIE
—}- Bricogbl

+}- [WCKpPETHBIE
PucyHok 5.8

WHTepdernic byaet nobaeneH B AepeBO C napameTpamu no ymonyaHuto. msa mHTepdperica coctont M3 Homepa
3aHMMaeMoro B npubope crnoTa u pexuma nHrepdenca.

=} MuTepdeicw
—}-R5485, Cnor 1, Slave

PucyHok 5.9
KonnyectBo MHTepdeicoB cBA3M Ans Nnpubopa He MOXET MPEBbILLATL KONMYECTBO CIOTOB B Npubope.

3ameHalypaneHue nHtepdenca

[nsa 3ameHbl unNu yaanennst HTepdenca cnegyet Haxatb KM Ha nms nHTepdelica B AepeBe HacTpoek U BbibpaTb
Heobxoaumoe gencTeme.

—} MuTepdeico

—|- R5485, Cpor ™™ -
Cane. 16 & 3Jamenute untepdeiic L

Moy pacimp ¥aanuTe uHTepdelic
—1- Bxonw
+}- AHanoroBbie
+}- duckpeTHiie
—} Beioooel

+}- [JwcKpeTHbIE
PucyHok 5.10
5.3.1.1 RS-485

MapameTpbl MHTEphenca

Ons n3ameHeHnss napameTpoB UHTepdpenca ero cnegyet BbibpaTb B AepeBe HacTpoek. B mpaBom yactm okHa
HacTpoek npubopa oTobpassaTcs napameTpbl MHTepdeiica.
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5 Hactpolika npubopa

Hactpoiika npuBopa — O *
—t MNpwBop MomygynnekcHeii weTepdeiic nepenaun AakHex. JnuHa nuske go 1200 M (Be3 noeTopuTensii), MOXHO NoSKMYHTE A0 16
Skpan yCTROMACTE.
Yack
=} MrTepdeitce ﬁé CrenaTs no yMondaHuo E|J. 33BONCKKE HACTPOAKK
Cam, 16 Twn wHTeppeiica: R5-435
Momynmn paclumpenna Homep cnota: 1 -
=t Bxome: Pexum:  Slave -
(+} AHamoroBbie T
+}- OuckpeTHeie
= Per Ckopocte: 115200 -
—|- Beixoosl
() OrckpeThble Uemocts: | Het i
Yucno cron-Gur: 1 -
BuThl gaHHe: 8 A
10
KommerTapui:

MpoykTaTe 38KPEITE

PucyHok 5.11

Homep cnota onpegensiet kakow cnot npnbopa 3aHMMaeT nHTepdeic.

Pexumbl nHtepdenca:

+ Slave 5.3.2.3 — npunbop siBNsieTcs BeAOMbIM, 3HAYEHMS KOTOPOro OnpaLunBaKTCs APYrMM YCTPOMCTBOM.
+ Master 5.3.2.2 — npubop CUMTLIBAET 1 3aMUCbIBAET 3HAYEHUS BEAOMbIX YCTPONCTB, NOAKIOYEHHbIX MO
UHTepdency cBA3u.

KHonka @ Coenartb no YMON4YaHUK — COXpaHAEeT BBeAeHHbIe B NoJiA AaHHblI€ KaK napaMeTpbl MO yMON4aHuio.

KHonka E“’ 3aBofAcKMe HacTpoMku — oTobpaxaeT B MOMsAX BBOAA 3aBOACKME HACTPOMKM Ans MOAENnu
NOAKIOYEHHOro Npubopa.

OcTanbHble NapameTpbl BBOASTCA B COOTBETCTBUM C 3a4a4aMm NPOEKTa U TEXHUHECKMMW XapakTEPUCTUKAMU OPYTUX
YCTPOWCTB B CETU.

NPUMEYAHUE
MapameTpsbl «lMpoTokon» n «MHTepBan Mexay 3anpocaMmun» akTUBHbI TONbKO B pexunme Master.
KHorka MpounTtaTb CUMTBIBAET TEKYLLME NapameTpbl MOAKIHOYEHHOTO Npubopa.

Mocne 3agaHna napameTpoB MHTepderica criedyeT HaxaTb KHOMKY 3aKpbITh. [TapameTpbl BCTYNatoT B CUIy nocre
nepesarpy3sku npuéopa no NUTaHWo UK Nocrne 3arpysku NnporpaMMel B NpuGop.

MapameTpbl MHTepcenca ansa NpubopoB BTOPOro NOKONEeHUs

NMPUMEYAHUE
El Cnucok Npubopoes BTOPOro nokoreHust cM. B pasaene O nporpavme 1.

Ons npnbopos BTOPOro nokoneHus napameTpbl UHTepdenca Haxogatcs B pasgene Hactpomnku nopta RS-485 B

nepeBe HacTpoek. B npaBon 4actu okHa HacTpoek npubopa oTobpaxarTca napameTpbl MHTepdenca. OkHO
HaCcTpOEeK UMEET BU KaK Ha PUCYHKE HUXKE.
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5 Hactpolika npubopa

HacTtpoiika npwbopa

[Npaea ynaneHHoro ooc
- OwenCloud
HacTpoiiku nopra RS485
- APXUB
[=F CeTerbie HACTPORKK
- Hacrpoitku Ethernet
HacTpoiiku nonknoyer
~Yackl peansHoro BperMeHy
Batapen
- CraTyc npusopa
Mapank
~Yack!
Momynu pacluMpeHun
L] 3

Pexnm COM-nopta
Modbus peructp: 520

= O >

=i OXOM D "
THcKpeTHLIA pe Kma 3HaueHne MNepemenHan
“ AHanoroeeii pe: |Pexum COM-nopTa RS485 < He Bbibpana >
= Bxocn 6 | CkopocTe COM-nopTa 9600 < He BeibpaHa >
- [IMCKPETHbI pe | Paamep naHHbIx 8 Byt < He Bbl_ﬁpaHa >
 Ananorossii pe | Kon. cron-Gutos 1cton < He Builipara >
WzMepeHHbie 2HaueHks KoHTpons 4éTHoCTH Het < He suifipata >
i S |RSDL o < He suifipana >

38KpPLITh

PucyHok 5.12

RSDL - 3agepxka oTBeTa npubopa no cetn RS-485.

5.3.1.2 Ethernet

Hactpoiikn Ethernet goctynHbl ans npubopoB BTOporo nokoneHust B MeHto Hactpowkn Ethernet B paspene
CeTeBble HACTPOMKM JepeBa HACTPOEK.
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Hacrpoiika npubopa — O =
=} Bxon5
= |Aran Hauerne MepererHan
- IIMCKpETHBIR THN
- Terywwit IP appec < He BeifipaHa =
|- o0 I f 1
TerylWwan Macka NoaceT < He BeifipaHa =
- [ WCKPETHBIA TIN | T - T
Tekywmi IP agpec wnioza < He BeifpaHa =
- Wzmepettsie sHayekwA float | T T
DMS cepeep 1 0.0.0.0 < HE BeifpaHa >
—| AHENOroBLIE BELXODk! T - T
DMS cepeep 2 0000 < He BoifpaHa
—}- KoHthury pauma | T T
B 1 ¥cTaHoewTe IP agpec 10.211.0 < He BbifpaHa =
BIXOO ! : ) |
o " YCTaHoBWTE MACKY NOgCeTH 255.255.00 < He BeifpaHa >
BIXO I - T T
¥eTaHoewTs IP agpec wnosa 0211 < He BeifipaHa =
- PoprMupyemMble aHaustuA float = T - T
Pescara DHCP Beikn. < He BbifipaHa =
—} Modbus Slave ! - 4
-lNpaea yoanéssoro poctyna ks Owen Cloud
- LUINM CLOUD
- HacTpoikn nopra RS-485
- ADUME
- {oCToORHKE SaTapen
—}-Cerepme wactpoiks. || v
-Hactpowku Ethernet Texyuwit IP anpec
-Hactpoitkm noorniouequn k Owen Cloud Mirmmanetos shavenne: 0.0.0.0
” Makcumanetoe sHauenme: 255 256 255 255
- Craryc npuopa Modbus permcTp: 26
MNaponk
Yack
ZaKpbiTe
Mogynu paclukpernus -

PucyHok 5.13

B okHe HacTpoek oToOpakaloTcsi TEKYLLME CeTeBble NapaMeTpa npubopa, a Takke 3a4atoTcsi HOBbIE.
Mocne 3anncu HacTpoek ¢ HoBbIM IP-agpecom Npnbop credyert nepesarpysunTb.

NPUMEYAHUE
Mocne 3apaHusa Hooro IP-agpeca npubopy notepsietcs coeanHeHmne ¢ MNMK. [nst HOBOro CoeaMHeHns! HyXXHO

ykasaTb HoBbIN IP-agpec (cM. HacTporka nopta u nogknioveHue npmubopa).

5.3.2 Modbus

« Pabota no npotokony Modbus;
¢ Pexunm Master;
* Pexum Slave.

5.3.2.1 Pab6ota no npotokony Modbus

O6wue ceBegeHus

WHTepdericbl cBasn pabotator no npotokonam Modbus-RTU (Master/Slave) unun Modbus-ASCIl (Master/Slave).
YcTporicTea B pexume Slave onpegensaioT NpoTOKON aBToMaTtuyeckn, aAng yCTPOUCTB B pexnme Master Heobxogmumo
BbIOpaTh NPOTOKOM B HACTPOMKaX.

[nsa opraHnsaumm obmeHa JaHHbIMK B CETU Yepes3 UHTepdenc ceasm Heobxogmm MacTtep ceTu — yCTPOWCTBO B
pexume Master. OcHoBHas yHKUMSA MacTepa ceTn — nHMuumnpoBaTe OOMEH AaHHbIMM.

Ha nuHumn ceasm 00nycKaeTca Hann4yme TorbKo O4HOro yCTpOIZCTBa B pexunve Master.

NPUMEYAHUE
El Mpubopsbl NP110 n MNP 114, npu nogkntodeHHoM Mogyne MNP-MW485, moryT paboTaTb TONbKO B pexuve
OcobeHHoCTU paboThbl B pexxume Master

Slave.
Ecnu npubop pabortaet B pexvnme Master, TO AN MUHMMU3aLMKM BPEMEHW MOMYYEHUS AaHHbIX CO BCEX YCTPOMWCTB
pekomeHayeTcs:
* €CIu OfHO MIN HECKOMbKO Slave-yCTponCcTB He NOAKMIOYEHbI UM HEQOCTYMHbI, TO PEKOMEHOyeTCs
npegycMOTpeTb B NporpaMme GroKMpoBKY Onpoca 3TMX YCTPOWCTB Ui COKPaTUTb 4O MUHUMYMa napameTp
«TanmayT oTBETa» ANs 3TUX YCTPOMCTB. B NnpoTMBHOM crnyyae Bpems onpoca byaet pactm
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NPONOPLIMOHanbHO KONMUYECTBY HEMOAKMIOYEHHbLIX YCTPOWCTB U BENIMYMHE YCTAaHOBIIEHHOIo napamMerpa
«TanmayT oTBETa» AN 3TUX YCTPOWUCTB;

* BO BpeMs yCTaHOBKM napameTpa «/HTepBan mexay 3anpocaMmm» crnefyeT y4nTbiBaTb KONM4ecTso Slave-
YCTPOWCTB 1 obLlee KonNMyecTBo 3anpocoB. Ecnun Bpemsi 06paboTku Bcex 3anpocoB 3aHMMaeT 6onbLue
BPEMEHMN, YeM YyCTaHOBMEHO napameTpoMm «HTepBan mexay 3anpocamu», To AaHHbIN napameTp byaet
UrHopmpoBaTbCsl.

Owen Logic no3sonseT 3anporpaMMmpoBaTb onpoc Ao 32 yCTPOWCTB N0 OQHOMY UHTepdency cBa3m Ans npubopos
BTOPOro nokoneHusi, n o 16 ycTpoucTB No OAHOMY WHTepdency Ans ocTanbHbix npubopos. [onyckaeTcs
NCMNonb30BaHNe OAMHAKOBbIX a4pecoB Y UMEH NepeMEHHbIX Afsl KaX4oro yCTponcTBa.

KonnuectBO NHTEepchencoB cBA3UN

KonnyectBo wuHTepdencoB cBs3n npubopa 3aBUCUT OT KOMWYECTBO CMOTOB nogkmiouveHus. Ecnm npmbop
nogaepXmeaet paboty A0 OBYX UHTEPdENCOB CBA3WN, TO MX MOXHO HAcTpouTb Ha paboTy B ABYX HE3aBUCUMMbIX
ceTsix.

Ocob6eHHOCTM HacTpoukn npmbopos ¢ nnartoun MNP-UM485

Ecnu npubop ¢ yctaHoeneHHon nnarton lMP-UIM485 HacTpoeH Ha paboTy B pexume Master, To pekomeHayeTcs
NOAKMOYNTE NOATAMMBAIOLLNE PE3NCTOPLI NMNHUIA CBA3M A 1 B € NOMOLLIbIO YCTAHOBKM NepemMbIYek Ha nnarte
MP-MW485. [ina pexuma Slave pekomeHayeTcs OTKMoYeHE NOATAMMBaLWUX PE3UCTOPOB.

I'Iop,mrmaarou.me pe3ncTopbl yCTaHaBNMBaKOTCA ANA 3adaHna onpeaeneHHoOro CoOCToaHuA TIMHUN CBA3U, KOrga B cetun
HEeT nepegayun. Pe3VICTOpr yCTaHaBnnBakTCA B OOHOM MeCTe CETU, KaK npasuiio, Bo3ne np|/|6opa B pexunve Master.
KoHdurypupoBaHue nnatbi NMP-UMN485

lMocne koHgUrypvpoBaHus Bcex napameTpoB B Owen Logic cnegyer npoBepuTb MOMOXEHWE [KaMnepoB Ha
cetesou nnate NP-UM485. Ans paboTel B pexxume Master no nHtepdericy RS-485 gxamnepbl crnegyeT ycTaHOBUTL
B nonoxeHve MST.

Yps ~ £ °E3 ESlog

XS1 DA1—| ogg [BJo<

= XP4 PRR12B02 CL1

vl

PucyHok 5.14

CraHgapTHbie Kogbl owmnbok Modbus

e 01 — nNpuHATLIN KO PYHKLUUN HE MOXET ObITb 0OpaboTaH;
* 02 — agpec gaHHbIX, yKa3aHHbIN B 3anpoce, HeJOCTYNeH;
* 03 — 3HauyeHwue B Norne AaHHbIX 3anpoca, ABNSEeTCs HeAONYyCTUMOW BEMUYNHON.

®DYHKLMUN N 061aCcTU AaHHbIX

Mpwn 3anpoce Master obpalaerca k ogHon 13 obnacten namaTu Slave ¢ nomoLlblo hpyHKuMn. O6nacTb namATn
XapakTepu3yeTcs TUMOM XPaHSILLUXCS B HEW 3HAYEHUN (OUTbI/perncTpbl) 1 TUNOM AOCTYNa (TONbKO YTEHNE/MTEHME U
3anuchb).

Tabnuua 5.1 — O6nactu gaHHbIX npotokona Modbus

O6nacTb AaHHbIX O6o3HavyeHue Tun paHHbIX Tun poctyna
Coils (Peructpbl donaros) 0x ByneBbin UrteHune/3anucb
Discrete Inputs (dunckpeTHble BXoabl) 1x ByneBbin TonbKo YTeHUe
Input Registers (Peructpbl BBoaa) 3x LlenouncneHHoin Tonbko uTeHve
Holding Registers (Pernctpbl 4x LienouncneHHsin UrteHune/3anucb
XpaHeHus)

Kaxxgas obnacte namMaTn COCTOUT U3 onpeaeneHHoro (3aBUCSLLLEro OT KOHKPETHOMO YCTPOMCTBA) KONMYECTBa S4eek.
Kaxpgas Aavenka nmeer yHuKanbHbI agpec. [Ansi KOHPUIypupyemblX YCTPOWCTB MPOU3BOAMTENb MPesocTaBnseT
KapTy PermcTpoB, B KOTOPOW COOEPXUTCH MHAOPMaLUA O COOTBETCTBUM NMapamMeTpoB YyCTPOWCTBA U UX agpecos.
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5 Hactpolika npubopa

[ns nporpaMMupyembix YCTPOWCTB Morb3oBaTernb hopMUPYET Takyl KapTy CaMOCTOATENbHO C MOMOLLLI cpeabl
nporpaMmmmnpoBanns. CyLLeCTBYOT YCTPONCTBA, B KOTOPbIX COYETAOTCA 00a PacCMOTPEHHBIX Crny4vasi — y UX KapTbl
perncTpoB ectb (PUMKCMpPOBaHHAs 4aCTb U 4acCTb, KOTOPYK NONb30OBaTefb MOXET AOMOMHUTL B COOTBETCTBMM CO
CBOEeW 3aga4ven .

B HekoTOpbIX yCTpoMcTBax o0b6nactu namaty HanoXxeHbl Apyr Ha gpyra (Hanpumep, 0x 1 4x) — T. e. Nonb3oBaTernb
CMOXET obpalatbesi pasHbiMU PYHKLMAMU K OOHUM 1 TEM XKe permctpam.

®DyHKUMA onpegensdeTr onepaumio (4TeHwe/3anucb) M obrnacTb namsaTW, C KOTOpon 3Ta onepaums 6yger
npounssegeHa.

Tabnuua 5.2 — OcHoBHble yHKLMM npoTokona Modbus

Kon cdbyHkumm Uma dyHKunn BbinonHsaemas komaHaa
1 (0x01) Read Coil Status UTeHne 3HaYeHuin U3 HECKOMbKNX PErncTpoB cnaros
2 (0x02) Read Discrete Inputs | YTeHne 3HA4YEHMIN N3 HECKOMNbKNX OUCKPETHLIX BXOO0B
3 (0x03) Read Holding Registers |YTeHne 3HauYeHMn U3 HECKOMNbKUX PErMCTPOB XpaHeHNs
4 (0x04) Read Input Registers | YTeHne 3HauyeHUIn U3 HECKONbKMX PETMCTPOB BBOAA
5 (0x05) Force Single Caoil 3anuvck 3HadeHns B oaunH perncTp dnara
6 (0x06) Preset Single Register | 3anuncb 3Ha4yeHNss B 0OOUH PErUCTP XpaHeHUs
15 (0OxOF) Force Multiple Coils 3anu1cbk 3Ha4YeHWI B HECKOSbKO PerncTpor draroB
16 (0x10) Preset Multiple Registers | 3annck 3Ha4eHWI B HECKOMNBbKO PErMCTPOB XpaHEHUS

B pasnunuHbIX JOKyMeHTaxX MAEHTUYHble 0603HaYeHUs MOTYT MMETb PasHbIli CMbICI B 3aBUCUMOCTM OT KOHTEKCTa.
Hanpumep, npedumkc 0x 4acTo MCMONb3YT Kak YkasaHWe Ha LuecTHaaLUaTePUYHY0 CUCTEMY CUMCIIEHUS, NMO3TOMY B
ogHom cnyvae 0x30 moxeT obosHayate «30-Mm 6uT obnactm namstu coils», a B gpyrom — «agpec 30 B
wecTHaguaTtepuyHon (HEX) cucteme cuncneHus» (Npu STOM AaHHbIN afpec MOXET OTHOCUTLCA K ntoborn obnactu
namsTu).

Onpoc Slave MoXeT 6bITb OAUHOYHBIM UK FPYNNOBbLIM. [py oAMHOYHOM onpoce Master cunTbiBaeT Kaxabln U3
napameTpoB Slave oTAenbHOM KOMaHOOoMN.

Mpu rpynnoBom onpoce Master cuMTbiBaeT 04HOW KOMaHAo Cpasy HeCKONbKO NapaMeTpoB, YbW afpeca B KapTe
PEerncTpoB pacnofiokeHbl CTPOro MNOCMeAoBaTeNbHO UM He MMEIOT paspbiBOB. [PynmnoBoi onpoc no3sonsieT
YMEeHbLINTb TpadnKk B CETU M BPEMs, 3aTpayMBaemMoe Ha OMnpoc YCTPOWCTBA, HO B HEKOTOPbIX Cryvasx ero
npuMeHeHe HeBO3MOXXHO (MM BO3MOXHO C OrpaHNYeHUsIMUN) U3-3a MHAMBUOYamNbHbIX 0COGEHHOCTeN Npubopa.

Bpems onpoca n Tanm-ayT oTBeTa

Mpubop chopmuUpyeT 3anpockl C NEPUOAMYHOCTBIO, 3aJaHHON B NnapameTpax onpalumsaemoro ycrpoiictea Mepuoa
onpoca. Bpemsi oxugaHus oTBeTa Ha 3anpoc 3afdaetcs B napameTpe TanmmayT oTBeTa. Ecnun 3a 310 Bpemsi oTBeT
He nocTynaert, To npubop noeToput 3anpoc N pas, rae N — napametp Kon-Bo nonbITok. Mpu oTCyTCTBMM OTBETA
nepemeHHas CtaTtyc npumet 3HadeHue O (False).

Tunbl ceTeBbIX nepemMeHHbIX

Tun gaHHbIX Pa3mep B pexume Slave Pa3mep B pexxume Master

LienouncrneHHbin UINT 16 6uT (1 pernctp) 16 6uT (1 peructp)
UDINT - 32 6ura (2 pernctpa)

C nnaBaroLen 3anaTon REAL 32 6ura (2 pernctpa) 32 6uTta (2 peructpa)

Bynesckui BOOL - 1 6ut

Mopsaaok perucTpoB v NOPAAOK 6anT
Mpn pabote npubopa B pexume Slave HacCTpPoWkM Mopsiaka crefoBaHWS pPerncTpos/6anT BAUSIOT TOMbKO Ha
cunTbiBaHNEe MacTepoM CUCTEMHBIX CETEBbLIX MEPEMEHHBIX C NMaBaloLLeln 3ansaTon (aHanoroBble BXOAbl/BbIX04b!).
[nsa nonb3oBaTenbCKMX CETEBbLIX MEPEMEHHbIX B pexunme Slave AaHHble Bceraa nepegatotcs B hopmare:

+ CTapLumm pernctpom Bnepea— Her;

+ Crapwwmum 6anTom Bnepeg— Aa.
ABTOI‘IOACTpOﬁKa BpeMeHUn uukKna nporpamMmmbl

Mpubopbl MoOryT mogcTpavBaTe BpeMs paboTbl LMKNa MporpaMMbl B 3aBMCUMMOCTW OT CIIOXHOCTM anroputma.
ABTOMOACTPOMKA BPEMEHM UMKMNA nNporpaMmbl BNUAET Ha paboTy uHTepdpenica CBA3W, Tak Kak 3anpochl
06pabaTkiBatoTCs B OCTaBLUEECS MOCIE BhINOMHEHWS NPOrpamMMbl BPEMS LIMKIa.
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CornacHo anroputMmy NoACTPONKM BPEMEHM LIMKIA, MUHUManbHOE Yncrno Bbi3oBoB Master coctaensiet go 50 pas B
cekyHay. Ecnin Master He ycneBaeT onpocuTb BCe YCTPOMCTBA, TO HEOOXOOMMO BHECTU U3MEHEHWS B anropuTm As
onTUMU3aLMN KONNMYECTBa 3anpoCoB.

Mepuop onpoca u npaBuna ero HasHa4eHUs

Mpunbop Bce 3anpockl CTaBuT B odepenb. Ecnu ouepenb KopoTkas, To Npubop BLIMOMHUT BCE LKLl 3anpoca-oTBeTa
M OCTaHOBWUTCA B OXWOAHUM MOKa He MOAOWAET K KOHLUY 3adaHHblin nepvog. Ecnv odepedb AnvHHas o He
yKnaabiBaeTcs B 3afjaHHbI nepuog, To npubop ByaeTt onpawmeate Bce HeOOXoAMMbIE NapaMeTpbl C MakCMansHO
BO3MOXXHbIM NEepMOJOM, HO 3TOT nepuogd Byaet 6onbLue 3a4aHHOro B HACTPOMKaX.

BpemeHHasa gnarpamma onpoca:

WHTEpPBAN
TaimayT MEXay
OTBETA 3anpocamMun
3ani omei 3an2 (1) ):7. 3ani omi
nepvof, onpoca
—f o

PucyHok 5.15

Ons makcumanbHon ckopoctu 115200 6ut/c onpoc aByx nepeMeHHbix Tuna FLOAT B «uaeanbHbIX» YCrNoOBUSIX
(kopoTKasi NMHMS CBA3M, OTCYTCTBME MOMEX) y OOHOIO NOAYUHEHHOIO YCTPONCTBA CeayeT YyCTaHOBUTh!

* BpeMms OoTBeTa OT Ha4yana 3anpoca — 2,64 Mmc;
* CcreayroLmKn 3anpoc Ha4YMHaeTCs He paHbLue, YeM Yyepes 12 mc;
» obuwee Bpems Ha 3anpoc 1 pernctpa FLOAT — 3,4 mc.

B BbllwenepeyncneHHbIx ycnosusix, npubop cmoxet otnpaenAtb 83 3anpoca B cekyHay. [laHHoe 3HaveHue
cnpaBeanvBo WM Ans Apyrux NpnbopoB ¢ NogobHbIMKM BPeMeHHbIMU XapakTepuctukamu. B npouecce paspaboTku
anropvTtma, Korga norvka ycrnoxHsieTcs, TO yBenMyMBaeTCa BpeMs LiMKna 1 Konm4ecTBO 3anpocoB 3a cekyHay byaet
CHWXKaTbCS.

3HayeHne nepuopa onpoca 3aBUMCMT OT anroputMa, Kak 4acTo WM Kakve napamMeTpbl Hago onpawmveaTth.
PekomeHayeTcs BbiCTaBnATb nepuog onpoca pasBHbiM 1 c¢. B atom cnyvae npubop cmoxer onpocuTtb Ao 50
nepeMeHHbIX.

Mopsaaok onpoca HeCKONMbLKUX YCTPOUCTB Ha LUMHE

YcTponcTea onpalumBaroTCs cornacHo cdhopmMupoBaHHon ovepean. Onpoc Nponcxoaut OT HavMeHbLLEero agpeca K
Hambonblwemy. B npumepe Ha unnocTpauum Hke nepebiM OyAeT ONPOLLIEHO YCTPONCTBO C agpecom 8, nocrnegHumM
— c agpecom 32.

—1iRS485, Cror 1, Master:
NMETI00(NETI0), 16
My 110-X.8FX, 8
CMK2, 32

PucyHok 5.16

MoxHo 3agaBaTb pasHbIil Mepuog onpoca MOAYMHEHHbLIX YCTPOWCTB. KOHKpeTHoe 3HayeHue OyaeT 3aBuceTb OT
pellaemon 3agadu.

Pacuet agpeca n 6uta ans cuntbiBaHUA 6yneBon nepeMmeHHon B pexume Master

B HekoTOpbIX crnyyasx TpebyeTcs BbMMCNNTL agpec perncrtpa M Homep BuTa nogyvMHeHHoro ycTtpowcTtea. [Ong
onpedeneHns agpeca pernctpa M Homepa OuTa U3 [OKYMeHTaumMuM Ha onpawmBaemMbii npubop 6Gepetcs
pacnonoxeHue GutoBon nepemMeHHoN, Hanpumep, bum 1400, nanee cnegyer:

1. Bblumcnutb agpec peructpa: 1400 + 16 = 87.
2. Bbluucnutb Homep 6uta 1400 mod 16 = 8.

Mony4yeHHble agpec n Homep BBOASATCA B nons «Pernctp» n «brut» Bo Bpems HacTporiku onpoca yCcTpomcTea.
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+OX# o
Mma: Var1
MMA nepemeHHOR Appec peructpa KomMmeHTapuii
Tun:  bynesckoe -
i | e | s |
Pervcrp: 87 BuT: 0
DyHeumA uteHwa: w01 -
DyHKumMA 3anmcn: | 0x05 -

3anuck NO N3MEHEHWHD

PucyHok 5.17
5.3.2.2 Pexxum Master

B pexume Master npubop onpawmsBaeT NoAKMOYEHHbIE MO MHTepdency apyrne nogvyvMHeHHble ycTponctea. [Ong
onpoca OAHOTUMHbBIX NapamMeTpoB NoaknioYaeMbix Slave-yCTponcTs AOCTYNEH FPYNNOBOM ONpoc.

NPUMEYAHUE

El pynnoBo onpoc NO3BOMSET CYUMTaTb Cpasy HECKOMNbKO NapamMeTpoB OAHOM KOMaHaown. Agpeca napamMmeTpoB
B KapTe perncTpoB OOMKHbI ObITb pacnonoXeHbl CTPOro NOCNeaoBaTenbHO N HE UMETb Pa3pbIBOB, KOA
YHKLMN 1 peXUM onpoca coBnagaTtb. B crniyyae HapyLleHus ogHOro u3 ycrioBuii aBToMaTu4ecku
dopmupyeTca cneayoLLmi rpynnoBon onpoc.

Mpw rpynnoBoM onpoce MakcumanbHOe KONMMYECTBO Perncrpos 3asumcut oT obbema Bydepa ycrpownctsa, Tvna
npotokona Modbus n dyHKUMM YTeHus/3anmcu. [ns yCcTPOWCTB MEPBOro MOKOMEHWUS MakCuMarnbHbIA pasmep
rpynnoBOro onpoca cocTaBnsieT 48 perncTpoBs, 4N yCTPONCTB BTOPOro MNOKOMNEeHNst - 16 perncTpos.

[nsa onpoca cneayet no6aBuTb M HACTPOUTb YCTpoMCTBA. YUTOObLI A06aBUTL yCTponcTBO Haxmute NKM Ha nmsa
nHTepdenca Master B okHe HacTponku npubopa - Ans npubopoB MEepBOro MOKOMEHWs, UM Ha NyHKT Mactep
Modbus - ans npubopoB BTOPOro nokosneHuns, u Boibepnte [Jlo6aBUTb YCTPONCTBO B KOHTEKCTHOM MEHHO.

= TNpubop
- [IACKPETHO-@HaN0or0BbIE BXO b
#} AHaANOroBbIE BBIXOAbI
#BbICTpbIE AWCKPETHBIE BXOAbI
# [IMCKPETHBIE BXOAbI
[Monb3oBaTENRCKME CEETOAMOAEI (FN)
# IMCKPETHBIE BbIXOAbI
- OwenCloud
Noruka
Modbus Slave
Hactporikm nopta R5-485 1
Hactporiku nopta R5-485 2

=t MNpubop batapes
SKpaH Hactpoiikv nprbéopa
Hacel Cratyc npuGopa

= WHTepdercel

Apxue

RE185 Thar ], Maser " ) '—IaCbl pEEU'IbHOfD BpEMeHK
Moaynu paclumpeHms +  [LoBaBute yCTRORCTBD | | | g
Jobaeute uz WabacHes., | [ 1 B
» I'Iapcmb

=1 Bxoabl + [oBaeuTe ycTpoiicTee
#  3amenuTe uHTepdeiic
X Yoanute wntepdeiic Hacel

CeTeBble HaCTPOHKK

- [AuckpeTHble Jobaente 1z WabnoHoe...

= Brixoasl

- [INCKpETHBIE Moaynu paciupeHma

PucyHok 5.18 — [lo6aBuTb ycTpoMcTBO B UHTepcenc PucyHok 5.19 — [lo6aBUTb ycTponCcTBO B UHTepdenc
npu6opa nepBoOro NOKoneHus npu6opa BTOPOro NOKosieHUs
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HobaBneHHoOe yCTpoONCTBO ByaeT oTobpaxeHo B AepeBe B BMAE HOBOW BETKU A1 COOTBETCTBYHOLLIETO MHTEpPdeNca.
HanmeHoBaHMe yCcTpoMCTBa COCTOMT M3 UMEHU, adpeca YCTPOMCTBA U UHTepdenca cea3n (ons npubopoB BTOPOro
nokoneHus).

= WHTepdeicol #-Yackl peanbHOTo BPEMEHK
=1-RS485, Cnot 1, Master --Mactep Modbus
' YerpoiictBo-1, RS1-485, 1
PucyHok 5.20 — [lobaBneHHoe yCTpOMCTBO B PucyHok 5.21 — [lo6aBneHHOe YyCTPONCTBO B
uHTepdenc npmbopa nepeoro NOKoneHus nHTepdenc npubéopa BTOPOro NOKoneHus

Pexum Master ans npu6opoB NepBOro NoKoseHus
NPUMEYAHUE
El Cnmncok npnbopoB NepBoOro 1 BTOPOro NokoreHus cM. B pasaerne O nporpamme.

MapameTpbl onpawiMBaeMoro ycTpoucraa

[ns n3MeHeHus1 mapameTpoB YCTPOWCTBA CEAYET HaxaTb Ha ero HaMMEeHOBaHWe B JEPEBE HAacCTPOeK — B MpaBon
4acTuM OKHa HacTpoek Npubopa oTobpassaTcs napameTpsbi.

Mas: Ycrpodcreo Cratyc: | < He BuibGpaHa >
Aapec 16 Onpoc, | < He Beibpana =
Mepvoa onpoca, Mc 100 lpynnWposate 3anpocst;  fla -
TadmayT oTeeTa, MC; 100 Kon-80 perucTpos B 3anpoce; 100
Kon-Bo NonbImoK 3
Nopraok 6adr: ¥ Crapuwivm 6aiTom Bnepes CTapiuum pericTpom Bnepes
Float: 2 1 4 3

KommenTtapni

PucyHok 5.22

*  WUma — umsa ycTponcTea ons oTobpaKeHns B AepeBe HAaCTPOEK,;

+ Apapec — ceTeBoW agpec YCTPOUCTBa;

+ Tlepuopg onpoca, MC — BpEMEHHOW MHTEPBAr, Yepe3 KOTOPbIV MOBTOPSIETCS Onpoc. [JonyCcTUMbINA AnanasoH
ot 0 go 65535 mc;

+ TaumayT oTBeTa, MC — BPEMS, MO UCTEHYEHUN KOTOPOTO MOMbITKA ONpOCca CYATAETCS HEeYAa4YHOMN.
Honyctumbln gnanasoH ot 0 go 65535 mc. TarimayT oTBeTa pekoMeHayeTcs 3agaBaTth B gnanasoHe 300-500
MC;

+ Kon-Bo nonbITOK — KONMYECTBO HEyAa4HbIX MOMNbITOK ONpoca, NPY OCTUXEHUN KOTOPOTO M3MEHSIETCS
Crartyc ycTtponictea. [Jonyctumbin ananasoH ot 0 go 255;

+ CTaTtyc — ykasaHue OyneBcKO NepeMeHHON, B KOTOPYHO 3anucbiBaeTcs cTaTyc npubopa: 1 — yCTpoOnCTBO
PYHKLMOHMPYET HopMarnbHO, 0 — cBA3b C YCTPONCTBOM NMoTepsiHa. [NepeMeHHas BbiIOpaeTcs B Tabnvue
nepemMeHHbIX, KOTOPasi BbI3bIBAETCSH HAXATUEM KHOMKN «...»;

* Onpoc — ykasaHue ByneBcKOn NepeMeHHON, koTopas onpegensaeT 4ocTyn K onpocy: 0 — 3anpeT onpoca, 1
— pa3spelueHune onpoca. lNepemeHHas BbibupaeTcsi B Tabnue nepeMeHHbIX, KOTopas Bbl3bIBAETCS
HakaTMeM KHOMKM «...»;

NPUMEYAHUE
MpuBsizaHHble k NnapameTpam CtaTtyc 1 Onpoc nepemMeHHbIE MOXXHO UCMONb30BaTh B NOrMKe paboThbl
nporpammei.

+ [pynnupoBaTtb 3anpockl — onpoc 6ornee ogHOWM NepeMeHHOWN;

* Konu4yectBO peructpoB B 3anpoce — oT 2 10 48;

* MNopspok 6anT — onpegensietT ouepegHOCTb crnegoBaHns 6aiToB B NakeTe;

* CTapI.IJVIM perucTpom Bnepen — onpegendet o4epegHOCTb NOCbIJTIKM PErmMcTpoB BO BpeMA paGOTbI C

OBYXPErMcTpoBbIMU NEPEMEHHBIMU;

+ Crapwumm 6anTom Bnepep — onpegenser o4epefHoCTb CriefoBaHns 6anToB B MOCHINKE;
+ KoMmeHTapui — TeKCTOBOe OnumcaHmne yCTponcTBa.
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5 Hactpolika npubopa

Mpumep
TpebyeTcs cuntatb Yncrno «—250.123».

B 3aBuCUMMOCTM OT HACTpOMKM MOpsifka criefoBaHWs PerMcTpoB/6aiT oHO OyneT nepedaBaTbCsi PasfMyHbIM
obpasom.

HacTtpowka nopsigka cnegoBaHuA peructpoB/6anT MepepaBaemMoe 4ncno
Maaawmin Gant Crapwini SanTt Mnaawwia Gant Crapwmi BaiT
Nopaaox Gaar: [ ] CTapiunm 6aAToM Bnepes Craplumm perucTpom enepen | | 1 1 o ' '
Foat ! - : : 01111101 00011111 01111010 11000011
I Mnaalwmi perncTp Crapwwi pervcTp I
PucyHok 5.23 PucyHok 5.24
Crapumi BailT Mnaaw9ia 8anT Craplunii Gant Mnaaawmi Baiat
Mopraok Gaat; b Crapwemm SaikTom enepes Crapwwm perncrpom enepen | L sl v '
Foat 2 ‘ ¢ : 00011111 01111101 11000011 01111010
I Mnaalwmi perncTp Crapwwi pervcTp I
PucyHok 5.25 PucyHOK 5.26
Maaawmin Gant Crapwini SanTt Mnaawwia Gant Crapwmi BaiT
Mopaaock 6adm: || Crapwem 6aATom enepes i Crapuium perucTpom enepes | ' v ' '
Foat 3 3 f 2 01111010 11000011 01111101 00011111
I CTaplumii permcTp Mnanwwi pernctp I
PucyHok 5.27 PucyHoK 5.28
Crapumi BaiT Mnaaw9ia BanT Craplunii Gant Mnaaawmi Baiat
Nopagok GadT; ¥ Crapwim GadTom snepes [ Crapiumm perdcipom snepea | 1 1 1 1
Foat 3 : - 11000011 01111010 00011111 01111101
I CTaplumii permcTp Mnanwwi pernctp I
PucyHok 5.29 PucyHOK 5.30

MepeMeHHbIe onpalnBaemMoro ycTpoucTea
B HWXHewn yacTn okHa pacnonaraetcd Ta6J'IVILI,a nepemMeHHbIX onpalwimnBaemMmoro yCTpOI?ICTBa.

YTtobbl 4O6aBUTL NepeMeHHyto, CriedyeT HaxaTb KHOMKY I . NMepemeHHas Byget nomelleHa B Tabnuuy, Kak Ha
PUCYHKE HIXe.

+ 0O X #
Viras Anpec KommeHTapwi
nepeMeHHOR perucTpa
R e
Var2 LlenoyncnerHoe 513

PucyHok 5.31
Y106kl CO3aaTb HECKONBKO NMEepPeMEHHbIX CO CXOXMMW HacTporKkamu, cnedyeT BblibpaTb nepemMeHHyo B Tabnuue u

HaXxaTb KHOMKY D TupaxupoBaTb.

NMPUMEYAHUE
El TupaxupoBaHue nepemMeHHoN AOCTYMNHO TOMbKO AN NPMOGOPOB NEPBOrO NMOKOMEHMS.
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5 Hactpolika npubopa

1® TupaxvposaHve nepemenHo s
MapameTpol
Wms: Var1l
HauanbHeld |4 S

Konwuecteo: |3

War agpeca: 2 =
OK Otmena
PucyHok 5.32

HacTpoiku TupaxmpoBaHus nepemMeHHON:

*  UmA — nma nepemeHHoOR, koTopas ByaeT TUPaXnpoBaHa;

« HavanbHbI i HOMep — HayarnbHoe Y1CIo, koTopoe ByaeT 406aBNEHO K UIMEHU TUPaXUPYEMOW NepeMeHHOI;
« KonuuecTBOo — KONIMYECTBO NEPEMEHHBIX, KOTOPbIE HY>KHO A06aBUTD;

+ LWar agpeca — Lwar, c KOTopbIM ByAeT yBenMunmsaTbCcs 3HayeHve napameTpa Pernctp.

MNepemeHHble ByayT fobaBneHsbl B Tabnuuy.

+0OX ¢
nep:Mleoﬁ Tun peArJ:P;Cpa KommeHTapui
LlenoumcnenHoe

Var2 LlenouncneHHoe 513

Var3 LUenouncnenHoe 514

Var1i LlenouncneHHoe 516

Var12 LUenouncnenHoe 518

Varl3 LlenouncneHHoe 520

PucyHok 5.33

Ons yoaneHuna n3 Tabnuubl cnepnyer BblOENNUTb H606XO,D,I/IMle nepemMeHHy 1 HaXaTb KHOMKY x
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5 Hactpolika npubopa

CBouncTBa ceTeBbIX NepeMeHHbIX OnpalnBaemMoro ycCTpomcrea

Mrag: Warl

Tun: | Uenowwcnenqoe -

Perwctp: 515
Pyrripa utenan: | 03 -

Pynkimn samack: | 06 -
3aNKCh Mo KSMEHEHWID

-

KonwiecTeo pervcTpos:

Janyck YTeHWA: ApaHa >

1
1
2
Janyck samvck: | = AE BEIOpaHa >

Cratyc: | <He Boifpana =

KormeHTapIiA:

PucyHok 5.34

CBolicTBa NepeMeHHol onpallvMBaeMoro YCTpOCTBa HacTpanBatloTCs cnpaBa oT Tabnuubl:
*  WUm#A nepemeHHOWN — HavMeHOBaHWe ANsi OToGpaXeHusl B Tabnuue nepemMeHHbIX;

NMPUMEYAHUE
CosnaHue nepeMeHHbIX C OMHaKOBbIMU MMEHAMWN HE PEKOMEHAYETCS.
*  Tun — TMN NnepeMeHHoN:; OyNeBCKN, LLENOYMNCIIEHHbIN UK C NaBaloLLEN 3anaToNn;
+ BuT (TonbKo Ans nepeMeHHbIX OyfeBCKOro Tuna) — Homep buta Ang yTeHus;
* PerucTtp/Agpec perucrtpa — 3HaueHue peructpa, K Kotopomy obpatlaetcs npubop, oTobpakaeTcsi B

Tabnuue;
*  DyHKUUA YTeHUs/(pYyHKLUA 3anUCKu — OTKIMOYEHME UK BbIGop yHKUUN 3annucu/yTteHus;

NMPUMEYAHUE
3anucb No N3MEeHeHUIo — ecrnu 3Ta (PYHKUMSA akTUBUPOBaHa, TO B Clyvae U3MEHEHUS 3HaYeHus
nepemMeHHON MacTep MHULIMMPYET 3anncb 3HaYeHNs1 NnepeMeHHoN B Slave-yCTponcTBo.

* KonunuyecTBO (TONbLKO ANA LIENIOYUCIIEHHbIX NePEMEHHbIX) — KOMMYECTBO 3aHMMaeMbIX NepeMEHHON
peructpos: 1 unu 2;

+ 3anyck YTeHuss — Ha3Ha4aeTcsa nepemMeHHasi ByneBcKoro Tuna (KomangHas nepeMeHHas) ansi
NPUHYAUTENBHOIO YTEHMA HacTpamBaeMon NepemMeHHON: ecriv 3HayeHne KOMaHaHOW NepeMeHHON MeHsAeTCA
¢ 0 Ha 1, macTep MHULMUPYET 3anpocC Ha YTeHWe, NOCne YCMNeLIHOro BbINOMHEHWS 3anpoca 3HadeHue
KOMaHAHOW nepeMeHHOn aBToMaTnyeckn meHsieTcs ¢ 1 Ha 0;

+ 3anyck 3anucu — HasHa4YaeTcd KOMaHaHasa nepemeHHas byneBckoro Tuna (komaHgHas nepemeHHasi) Ans
NPUHYAUTENBHOW 3anMcy HacTpanBaeMomn NepeMeHHOoN: eCnn 3Ha4eHne KOMaHAHON NepeMeHHON MeHsieTCcA
¢ 0 Ha 1, macTep MHULUUPYET 3anpoc Ha 3anuck, NOCIIE YCMNeLHOro BbIMOMTHEHNS 3anpoca 3HaYeHne
KOMaHAHOW NepemMeHHON aBToMaTn4eckn meHsietcd ¢ 1 Ha 0;

+ CraTyc — Ha3Ha4aeTcsl LenovncreHHas nepeMeHHasi, B KoTopyto yaet 3anucaH kog owmnbkm Modbus, B
cnydvae ee rnosiBNeHus;

+ KommeHTapui — TekCcToBOE onncaHne nepemMeHHoOn Ans oTobpakeHns B Tabnye nepeMeHHbIX;

NMPUMEYAHUE .
YTeHne 1 3anmck No KomaHae No3BosseT NPUHYAUTENBHO YATaTb UMW 3aMUCbiBaTh 3HAa4YEHUs NepeMeHHON 1

Oonee rMbko HacTpamBaTb YTEHME U 3aMNUCh.
Bo3MOXXHO KOMOMHUPOBATL pasnnyHble BapuaHTbl YTEHUS U 3anUCK:
* YTeHue no Tanmepy;

* YyTeHue/3anuchb no cobbITuio;
* 3anucb No M3MEHEHUIO (MCMONb3YETCS MO YMOMYaHUIo).
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5 Hactpolika npubopa

Pexxum Master gnsa npubopoB BTOPOro noKosieHus

[ns HacTpowkn napaMeTpoB ONpoca NOAKMHYEHHBLIX YCTPOMUCTB criedyeT BblOpaTb B JepeBe napameTpoB npubopa
y3en Modbus Master.

NMPUMEYAHUE . .
El MakcrumanbHoe KOnM4YecTBO YCTPOUCTB Ha BCeX MHTepdencax — 32.

Ons wnameHeHus napameTpoB onpalmnmBaemMmoro yCTpOVICTBa cnegyetr Haxatb Ha ero Ha3BaHue B [epeBe

napameTtpoB. B npaBow 4yactu okHa oTObBpasATcsa AOCTyNHble MapameTpbl: B BEPXHEW 4YacTu — napameTpbl
YCTPOMCTBA, B HMKHEW YacTu — CeTeBble NepeMeHHbIe YCTPOUCTBA.
NMPUMEYAHUE 5
[OCTyNHO N3MeHeHne CeTeBbIX HACTPOEK onpalunBaeMblX YCTPONCTB 13 BHeLHero MO (Hanpumep,
OwenConfigurator).

MapameTpbl onpawiMBaeMoro ycTpoucTaa

Bewxog 1 = X @
Brixog 2

Brixoa 3 Wms:  [Yerpoiicrso-1 Cratyc: | < He BbibpaHa > i
Boxoad Whtepdeiic:  RS1-485 - Onpoc: ‘E‘

Agpec: |1 Ipynnuposate 3anpocer:  Her =

Beixog 5

Brixog 6

Braxon 7 Taiin-ayT oeera: 100 Kon-so pernctpoe B sanpoce: |16

Brixon 8 Mpotokon: | RTU - Moprnok Bai: [+ Crapluunm Balitom enepea [ ] Crapwum peructpom enepes

Brixog 9

Bexog 10 Kon-so nonemok; 3 2 5| 4 3
Neruka

= Modbus Slave

Mpaea yaanéHHoro 4octyr + ot

Kommentapuit:

Hactpoiikn nopra RS-485 1

HacTpoiiku nopra RS-485 2 Wan Tan Perncp Bur PymapA | Tepvon | oMmMeHTapwi

Llenouncnentoe
Batapes

Cratyc npubopa
Apxus
=lYacw peansHoro epemetn
Mepenmentsie AaTe U Bpel ; k03
=t Mactep Medbus
¥crpoucteo-1, R51-485, 1
MNapone < HE BoliBpana =
Yacw
CeTeBbie HAcTpoHKN

Moaynu pacwmperua - =
AYIN P P 3akpuTs

PucyHok 5.35

*  Wma — nmsa ycTponcTea Ans otobpaxxeHusi B JepEBE HACTPOEK;

*  WHTepdenc — nHtepdenc, no KOTOPoMy NOAKIIOYEHO onpalumMBaemoe ycTponcTo. OT BbIOpaHHOro
nHTepdenca 3aBUCUT CMMCOK AOCTYMNHbLIX NapamMeTpoB.

+ Appec — ceTeBol agpec YyCTPONCTBA;

+ TammayT oTBeTa, MC — BPeEMS, MO UCTEYEHNN KOTOPOTO MOMbITKA ONpOCca CYATAETCS HEeyaAa4YHOMN.
Honyctumein guanasoH ot 10 go 10 000 mc;

* [lpoTokon

* KonunyecTtBO NONbLITOK — KONMUYECTBO HEYAAYHbIX NOMbITOK onpoca. JJonyctumeln gnanasoH ot 0 o 3;

+ CTaTyc — yka3aHue ByneBcko NnepeMeHHOM, B KOTOPYHO 3anucbiBaeTcs ctaTyc npubopa: 1 — yCTponcTBO
PYHKLMOHMPYET HopMarnbHO, 0 — cBA3b C yCTPONCTBOM noTepsiHa. [lepeMeHHas BbiIbpaeTcs B Tabnvue
nepeMeHHbIX, KOTopasi BbI3bIBAETCS HAXaTUEM KHOMKU «...»;

+ Onpoc — ykasaHue ByneBcKON NepeMeHHON, KoTopas onpeaensaeT 4oCTyn K onpocy: 0 — 3anpeT onpoca, 1
— pa3speLueHue onpoca. lNepemeHHas BbibupaeTcs B Tabnue nepeMeHHbIX, KOTopas Bbl3bIBaeTCS
Ha)kaTMEeM KHOMKM «...»;

« [pynnupoBaTtb 3anpockl — onpoc 6onee ogHoOWM NepemMeHHOWN;

* KonuyectBO peructpoB B 3anpoce — o1 2 o0 16;

+ lMNopspok 6anT — onpegenseT o4epeaHOCTb criefoBaHns 6anToB B NakeTe;

*  KommeHTapuit — TekcToBOE ONnMcaHue yCTponcTBea.

Cneundurdeckne napameTpbl ONpaLliMBaemMoro yCTponcTea, NOAKMYEHHOro no nHtepdpency Ethernet:

+ |IP agpec — yHuKanbHbIA CETEBOW aapec YCTPOUCTBA, AonycTuMbln ananasoH ot 0.0.0.0 go
255.255.255.255.;
* TMopTt— HOoMep nopTa, AonycTumMbI AmManasoH ot 0 go 65535.
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Wurp: Yorpo#icrso Cramnyc; [< we seibpana >
WuTepdedc:  Ethemet - Onpoc: | < He BbibpaHa >
Aapec |1 lpynnuposats Na -
Tadm-ayt oteera: 100 Kon-po pervcTpoB B 16
Mpotokan:  TCR/IP - MNopaaox Gadr b2 CTapwrm 6adTom enepes [ CTapuwKm perucTpoM Bnepes
Kon-so nonmtok. 3 2 1 4 3
IP agpec: 0000 KommeHTapui:
Nopr: 302
PucyHok 5.36

CBouncTBa ceTeBbIX nepemMeHHbIX onpawuBaemMoro yCTpOﬁCTBa

Wima Varl
Tun Uenouncaerroe
Peructp 1

Kon-80 perucTpoB 1

OyHkuma Modbus 06
Mepwog sanack, Mc 100

Mo komanae < HE BuibpaHa

Mo uaMeHeHHD

KommeHrapui

PucyHok 5.37

*  WmsA — HanmeHoBaHWe Ans oTobpaxeHus B Tabnuvue nepeMeHHbIX ;
NPUMEYAHUE
CospgaHuve nepeMeHHbIX C OAMHAKOBbIMU MMEHaMWN HE PEKOMEHAYETCS.
*  Twun — TN NepemMeHHon: ByNeBCKNA, LIENOYMCIIEHHBIN UK C NNaBaloLLEN 3ansaTou;
* Pernctp — 3HauyeHwne peructpa, K KoTopoMmy obpatiaeTtcsa npnbop, oTobpaxaeTca B Tabnuue;
*  BbuT (TONbKO ANA NnepeMeHHbIX OyneBCcKoOro Tuna) — HoMmep 6uta Ans YteHus;
+ KonuyectBO pernctpoB (TONbKO ANA LeNOYUCTIEHHbIX NepPeMEHHbIX) — KONMYECTBO 3aHMMaeMbIX

nepemMeHHoOn perncTpoB: 1 nunu 2;
*  MYHKUMNA — OTKITHOYEHNE UNN BbIOOP (OYHKLUK 3anUCH/ITEHNS.

OT BbIGOpa yHKUMM 3aNUCK/YTEHNSI 3aBUCUT CNINCOK NapamMeTPoB ANt HACTPOWKM.

MapameTpbl OYHKUNUA YTEHUS:

* Mepuopg YTeHUs — BpeMeHHON MHTepBan MexXxay 3anpocamu;
+ KomaHpa Ha YTeHne — nepemeHHasi 6yneBCcKoro Tmna, rno U3MeHeHuo KOTOPOM NPOVCXOAUT YTEHME
napametpa.

MapameTpbl yHKUMIA 3anmcu:

+ T[lepuopa 3anucu — BpeMeHHOWN MHTepBan Mexay onepaunsMy nepesanuncu;

+ KomaHpga Ha 3anucb — nepemMeHHas ByneBcKoro Tmna, no U3MeHeEHM KOTOPOWM MPOUCXOAMUT 3anuchb
napameTtpa.

+ 3anucb NO UIMEHEHUI0 — eCNU 3Ta PYHKLMS akTUBUPOBaHa, TO B CllyYae U3MEHEHUS 3HaYeHUs
NnepemMeHHON MacTep MHULMUPYET 3anncb 3HAaYEHUs1 NepeMeHHON B Slave-yCcTponcTao.

+ KommeHTapui — TekCToBOE onncaHne nepemMeHHoOn s oTobpakeHns B Tabnuvue nepeMeHHbIX.
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5 Hactpolika npubopa

5.3.2.3 Pexxum Slave

B pexume Slave npubop npegocTtaBnseT AaHHble ANA CYUTbIBAHUS APYTMM YCTPOUCTBOM B CETU, CAMOCTOSATENbHbIV
onpoc He BefeT.
Pexxum Slave ana npubopoB nepBOro NoKoseHus

YT06bI HaCcTpOMTbL MapamMeTpbl Nepegayn AaHHbIX, CNeayeT HaxaTb Ha ums npubopa (Mo ymonyaHuio — Cam, 16)
noa HaumeHoBaHWeM nHTepdenca B Aepese HaCTPOeK.

=} MuTepdeice
—|-R5485, Cnot 1. Slave
Cam, 16
PucyHok 5.38
MapameTpbl npubopa

Wms: Cam Anpec: 16
MNopsaok 6aAT: Crapwum 6adTOM Bnepes Crapwum perucTpom Bnepes

Float: 2 ! < .
KommeHTapwii:

PucyHok 5.39

B npaBo# 4acTu OkHa HacTpOeK pacnonoxeHbl NnapaMeTpbl npubopa obLme Ansg Bcex nepemMeHHbIX:

*  UmAa — umsa npmnbopa ans otobpaxeHus B JepeBE HACTPOEK;
+ Appec — ceTeBol agpec npubopa;
* KoMmeHTapui — TeKCToBOE onucaHue nputopa.

NPUMEYAHUE
El B pexume Slave HacTponku Ctapwum peructpom Bnepea 1 Ctapwmm 6antom Bnepen BNUSAIOT Ha

NnopsaoK YNakoBKU perncTpoB/0anT TONbKO ANst CUCTEMHbIX CETEBbIX NEPEMEHHBIX YCTPOMCTBA.
[lns nonb3oBaTENbCKNX CETEBbLIX MEPEMEHHbIX MPOEKTa B peXxnme Slave gaHHble BCcerga nepenaroTcs B
dopmare:

* CTrapmm permcTtpom Bnepen— Her;

* Crapwwum 6anTom Bnepeg— aa.

Insa npubopa B pexume Slave gonyckaertcst onpoc 4o 64 perrcTpoBs Npuy rpynnoBom onpoce.

NMepemeHHbIe Nnpubopa

B HwkHem 4acTu okHa pacnonaraetcsi Tabnuua nepemMeHHbIX npubopa, 3HaYeHWst KOTopbIX OyayT CuMTbIBATbCHA
OpYyrum yCTpOMCTBOM.

UTobbl 106aBUTL NEPEMEHHYIO, CrefyeT HaxaTb KHOMKY I . MNepemeHHas Gynet nomelleHa B Tabnuuy, kak Ha
PUCYHKE HIXE.

+OX #
Virs Anpec KommeHTapui
nepemMeHHon perucTpa
T T B —
Var2 LUenouncnerHoe 513

PucyHok 5.40
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YTtob6bl co3aaTb HECKONbKO nepemMeHHbIX CO CXOXNMU HaCTpOVIKaMM, cnenyetr Bbl6paTb nepemMeHHyr B Tabnuue n

HaXaTb KHOMKY I:I TupaxupoBatb.

NMPUMEYAHUE
El TupaxvpoBaHve NepeMeHHOM JOCTYMHO TOMbKO Ars NpMBopOB NEPBOTo MOKONEHUS.

¥ TupaxvpoBaHwe nepeMeHHOR s
MapameTpol
ILITER Var1
HauanbHeld |4 S

Konwuecteo: |3

War agpeca: |2 =
OK Otmena
PucyHok 5.41

HacTpoliku TupaxxmpoBaHnsa nepeMeHHoN:

*  Uma — umsa nepemeHHon, koTopas ByaeT TUpaXMpoBaHa;

* HavanbHbIM HOMep — HavanbHOe YncIo, KoTopoe byaeT 40OaBNEHO K UMEHN TUPAXMPYEMOW NEPEMEHHON;
+  KonunyecTBO — KONMYECTBO NEPEMEHHBIX, KOTOPOE HYXXHO 06aBUTb;

+ Lar agpeca — Liar, ¢ KOTopbIM ByAET yBENNUMBATLCS 3HaYeHWEe napameTpa Peructp.

MepemeHHble 6yayT AobaBneHbl B Tabnuuy.

+B X #

I'IE'.‘pE'.‘MMr‘;iHDH peﬁpc?rcpa KDMME‘.‘HT&DHH
T B
Var2 LlenoyncnerdHoe 513
Var3 Lenouncnenxoe 514
Varli LlenoyncnerdHoe 516
Var12 Lenouncnenxoe 518
Varl3 LlenoyncnerdHoe 520

PucyHok 5.42

Ons yoaneHuna n3 Tabnuubl cnepnyet BblOENNUTb H606XO,EI,I/IMyI'O nepemMeHHy N HaXatb KHOMKY x
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5 Hactpolika npubopa

CBouncTBa nepeMeHHoOM npnbopa

Mram:
Twn: -

PerucTp: 1

KorreHTapuiA;

PucyHok 5.43

CsowicTBa nepemeHHon npnbopa HacTpaneatoTcs crpasa oT Tabnuubl:

*  WUmA nepemeHHON — nms nepemeHHon npubopa (3agaeT nonb3oBaTenb);
* Tun — TMN NnepeMeHHoNn Npubopa: LeNoYMCNeHHbIN U C NNaBatoLwen 3ansToun;

s | |[IPUMEYAHUE
ByneBckre nepemeHHble MOXHO CYUTATL B LIENOYNCIIEHHYI0 nepemeHHyo. CocTosiHMe AUCKPETHOrO

BXO4a MOXHO M3Brieydb ¢ nomoLbio 6noka EXTRACT unu nogxoasuiero makpoca u3 MeHnegxepa
KOMMOHEHTOB.

« Agpec peructpa — agpec peructpa nepemeHHon npubopa (3agaet nonb3osaress). QuanasoH AOCTYMHbIX
afpecoB yka3saH B pykosodcmee 1o 3Kcryamayuu npueopa;
+ KoMMeHTapum — TEKCTOBOE OMNucaHue 3Ha4eHUs nepeMeHHon ana oTobpaxeHuns B TabnuLe nepeMeHHbIX.

Pexxum Slave gana npubopoB BTOPOro noKoneHus

Mpunbopbl BTOpOro NokoneHust paboTtatoT B pexume Slave no ymonuaHuio. HacTpolika nepemeHHbiXx npubopa
nponcxoamT Yepes Tabnuuy nepemMeHHbIX, Bkragka CeteBble, Slave.

BriGepuTe CeTeBYH NepeMeHHYH WK CO34aiTe HOBYHD *

CrangapTHele | CeTeBble, Slave

oG + W XBE Mownck <<
D CeTeeble, Slave Slave (3) Wmna Tun Appec 3uaueHue nNo WMecnons3oeaHue B .
p ~ 4eproHe3aeMCcMMocT KDMME}HTﬁpHH
nepemMeHHon nepeMeHHON perncTpa YMONUaHUKD npoexkTe
Variable Uenouncne... - ] 16384 0 Het
Variable-1 Llenouncnen.. ~ (] 16385 Her
Variable-2 Llenouncien.. - ™ 16386 Het
< He & Llenouncnen.. - |:| 16387 Het

OK

PucyHok 5.44 — Tabnuua nepeMeHHbIX

*  WmsA nepemeHHON — MMSA NnepeMeHHo Npubopa (3agaeT nonb3oBarerb);
*  Tun nepeMeHHON — LIeNIOYNCIIEHHbIN UK C NNaBaloLLEN 3anaTon;

NMPUMEYAHUE
ByneBckue nepeMeHHble MOXXHO CYUTaTh B LIENIOYMCIIEHHYO NepeMeHHyto. COCTOsHME AUCKPETHOro

BXO4a MOXXHO u3BreYb ¢ noMmoubto 6noka EXTRACT mnnm nogxoaswero Makpoca ns MeHegxepa
KOMMOHEHTOB.

+ OHeproHe3aBUCUMOCTb — MpPU BKIOYEHMUN YeKOOKCa DHEProHe3aBNCUMOCTb NEPEMEHHAs pa3meLLaeTcs B
obnactu cuctemHoro QCCII3Y. NMpu coxpaHeHnn npoekTa nHopmaLms 06 3HeProHe3aBNCUMOCTU
nepeMeHHbIX COXPaHSAETCS;

+ Appec perncrtpa — agpeca CeTeBbIX MEPEMEHHbIX B Anana3oHe oT 16384 oo 20479;

+ 3HayeHue NO YMOM4YaHUK — 3HaYeHne nepemMeHHon, Kotopoe ByaeT MHMLIMMPOBAaTLCH BO BpEMSA Havana
paboTbl NporpaMmei;

* WUcnonb3oBaHue B NpOeKTe — MHAMKALMS NPUBA3KKU K Briokam B nporpamme. Ecnm nepemeHHas
npuesa3aHa, To 3HavyeHne — Aa;

+ KoMmeHTapumn — TeKCTOBOE ONMMCaHNE NepeMeHHON Ans oTobpakeHns B Tabnvue nepeMeHHbIX.
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5 Hactpolika npubopa

Mocne nogkntovennst npndopa k Owen Configurator unn OwenCloud ceTeBble NnepemeHHble OyayT oTobpaxaTbes B
Aepese napameTpoB.

=
Ina HacTpolnkn oToGpakeHWsa criedyeT BblopaTh NepeMeHHyo B Tabnuue U HaxkaTb Ha KHOMKY HacTpoiiku

napameTpa B NPaBOM BepxXHEM yriy okHa. MNosiButcs naHenb HacTpoika napameTpa.

HacTpoiika napameTpa

s napaverpa JEHEEIE
MwWHKUManbHOe 3HayeHne

MakcMmanbHOe 3HaueHMe

Buammoctb Buamm

[NyTL K NapamMeTpy

Dopmat oTobpaxeHua daHHblX [ecATYHbIA
PenaktvpoBaHWe No CeTH PaspelleHo
ApXWEWPOBAaTL 3HaYeHWe Het

Wma napametpa

Buewdee MO (Owen Configurator, OwenCloud)
ByaeT Mcnonb3oeaTte Mima napameTpa ans
oToBpaXeHMA NapaMeTpa.

Kma NnepemMeHHOR He MOKaXETCA BO BHELUHEM...

PucyHok 5.45 — HacTtpoika napameTpa

*  Wmsa napameTpa - Ha3BaHWe NapameTpa, KoTopoe ByaeT oTobpaxaTbCcs B AepeBe NapaMeTpoB nNpu paboTe
¢ Owen Configurator n OwenCloud;

*  MuHMManbHoe 3Ha4YeHue - MMHUMarbHOE 3Ha4YeHne napameTpa ansa otobpaxerHust B Owen Configurator n
OwenCloud, He BnMsieT Ha NOrMKy UCNONHEHWSI NPOrpamMMbl;

+  MakcumanbHoe 3Ha4YyeHue - MaKcmarbHOe 3HayeHre napameTpa ans otobpaxeHusa B Owen Configurator
n OwenCloud, He BNMSIET Ha NOrMKY UCMOSNTHEHNSI NPOrpaMmMbl;

*  BuaumocTb - BUaumocTb napameTpa npu pabote ¢ Owen Configurator 1 OwenCloud: Bugum — napameTtp
oTobpaxaeTcs B fepeBe napameTpoB, CKpbIT — NapameTp He oTobpakaeTcs B AepeBe NapaMeTposB;

+ [yTb K NnapameTpy - napameTp BygeT otobpaxkatbcsa npu pabote npmdopa ¢ BHewwHUM [10. BnoxeHHOCTb
kaTanoros [obaBnsieTcst npu NomMoLLm obpaTHoro criewa — \;

+  ®dopmaTt oTobpaxeHnA AaHHbIX - hopMaT, B KOTOpPOM OyaeT oTobpakaTbCsa 3Ha4YeHne napameTpa,
aKkTyarneH ans LenovmcrieHHbIX NepeMeHHbIX, 4OCTYMHble (hopMaThl: AECATUYHbBIN, BOUYHbIN
(oTobpaxaetcsa B Owen Configurator kak 6uToBas macka), hex (LwecTHagLaTMpUYHbIA) 1 enum
(nepeumncneHune, TonbKo Ans uint16);

+ PepakTupoBaHue Mo ceTu - BO3MOXHOCTb peaakTMpoBaHus 3HavyeHns napametpa n3 Owen Configurator n
OwenCloud;

* ApxuBMpOBaTb 3Ha4YE€HUE - He0HXOOUMOCTb apXMBUPOBaHUA 3Ha4YeHUs NapameTpa: [la — 3HayeHne
napameTpa 3anucbiBaeTcs B apxus npubopa, HeT — 3HayeHne napamMeTpa He 3anncbiBaeTCs B apXxvB
npubopa.

5.3.2.4 LLIaGnoHbI ceTeBbIX YCTPOMUCTB

LLlabrnoHbIl ceTeBbIX yCTpOﬁCTB

Ona nHTepdencos, paboTatowmx B pexume Master, 4ocTynHO co3gaHve M ucnonb3oBaHue LWabroHOB CeTeBbIX
yCTponcTB. MapaMeTpbl U NepeMeHHbIE HACTPOEHHOIO YCTPOMCTBA MOTyT ObiTb COXpaHeHbI B Buae davina wabnoHa.
Cos3pgaHue wabnoHa

[ns co3pgaHusa wabnoHa BeibepuTe COXpaHUTb YCTPOMCTBO Kak LHAGNOH B KOHTEKCTHOM MEHIO YCTPOMCTBA Unn B
BEPXHEN YacTu OKHa HaCTpOWiKK npmbopa.
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5 Hactpolika npubopa

= TNpubop
JKpaH
Yachol

= WHTepdercel
=I-R5485, C

Moaynu paclupe
= Bxoakl

1 @ CoxpaHuTe yCTRPORCTED Kak WabnoH

X ¥YaanWTe yCTpoicTED

Wmn:
[Nepwoa onpoca, Mmc:
eTa, MC:

Cratyc:

PucyHok 5.46

B oTkpbiBLIEMCS OKHe MPOBOAHWKA BblbepuTe pacrnorfiokeHne M BBeauTe UM paina. daiin OynoeTr coxpaHeH ¢
paclumnpeHuem *.dvipe. CoxpaHeHHbIi WabrnoH MOXHO UCMOoSb30BaTh ANs APYrMX UHTepPdENCOB 1 NPOEKTOB.

[ns ucnonb3oBaHUsi coxpaHeHHoro wabnoHa Haxxmute NMKM Ha HaMmeHoBaHWe UHTepdenca B fepeBe HacTpoek 1
BbiOepute [lo6aBuTb M3 LLIaGnoHOB... B OTKpbIBLLEMCS OKHE MPOBOAHMKA BbiDepuTe hain cogepxaluunin abroH.

=} MpuBop
FKpaH
Yachl
= Wepeercy
RS485, Cnot 1, Maptar
Moy nm paECIIMpEHIR 4+ JoBaeuTe yoTpoicTES
[+} Bxogsi JobBaente 1z WabnoHoe...
(+} Berxoas & 3amenuts uHtepdeiic ]
¥ ¥oanute unTepdelic
PucyHok 5.47

K nHtepdeincy nobasutcsa yCcTpomncTBO U3 LWabnoHa BMeCTe CO BCEMU NapameTpamu.

Onsa psga yctponcTtB npoussoactBa komnaHun OBEH ecTb rotoBble LWabnoHbl, KOTOPblE MOXHO 3arpy3uTb K3

OHNarH-6a3bl C NOMOLLBIO MeHe/:pKepa KOMIMOHEHTOB.

Mpu rcnonb3oBaHUK LWaGNOHOB CETEBLIX YCTPOWCTB, CO3AaHHbIX B NPOEKTaxX Ans NpMbopoB NepBOro NoKONeHus!, B

npoeKkTtax c np|/|60paMM BTOPOIO NMOKOJ1eHNA:

* npv BbIBOPE rPyNMnoBOro onpoca Kon1yecTso PerMcTpoB B 3anpoce Mbo coxpaHuT sHadeHue (npu
BBEEHHOM 3Ha4YeHum oT 2 1o 16), Nnbo NpumeT 3HadeHne 16, ecnm coxpaHeHHoe B LLabroHe 3HaYyeHne

6onblue 16:

MMapameTps! ONpaLMEaemMoro
YCTPOMCTBA
Nepeoro NOKOE HUA

MapameTpsl ONPALLIMBAEMOTO
YCTPOWCTBA
BTOPOrO NOKOJ/IEHMA

PucyHok 5.48

* nepeMeHHas ¢ yHKUUEN YTEHNS U 3anucu pasgenseTcs Ha ABe nepeMeHHble: ¢ PyHKumnen yteHmsa _read uc

dyHKUMEN 3anncu _write:
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5 Hactpolika npubopa

Tabnmua nepeme HHbIX TabnMua nepeme HHbIX
OMPALUMBAEMOrD YCTPOICTBA ONPaLIWBAEMOrO YCTPOMCTEA
NMEepPBOro NOKONEHHA BTOPOTO MOKONEHAA
+BX s +X #

Hran Tun

BuT @yrkuun | Mepwon CoMmanTapW

Varl_read Byn e 0 Ofbexrl

Bynescxoe ! Ofvext! | Varl_write | GBynescxoe 0 0 0x05 100 OBbext]

Var2 | bBynescxoe a Ofvexr2 !\farz_read [ Bynegcxoe [ 0 1 0x01 . 100 . OBbexT2
| Var3 | Bynescxoe a Ofvext3 i‘.rarz_wnte -E.ynesrme- Q 1 005 | 100 | Ofuexr2
E‘-I'ard Bynescxoe 0 Otsexrd i\fae_read Bynescxoe /] 2 [ 100 OFbexT3
Vars Byaescxoe 0 Obrexts ; Var3_write | Byaescxoe 1] 2 0x05 100 OEwoxtd
. i‘-"al-i_read [ Bynescroe [ 0 3 0=l . 100 . O6wextd

:‘.I'ap!_mlte | Byneackoe [ (1] 3 =05 . 100 . DOfwexrd

i‘."aIS_read | Bynescxoe | i} 4 Ox01 | 100 | OEbexTs

| VarS_write | Bynescxoe 1] 4 005 100 Obwexts

PucyHok 5.49

Mpun ncnonb3oBaHMKM WABNOHOB CETEBLIX YCTPOWCTB, CO3AaHHLIX B MPOeKTax Ans npubopoB BTOPOro NMoKofeHus, B
npoekTax ¢ npubopamm NepBOro NOKONIEHNS NapameTp nepuog onpoca NpPUMET 3Ha4YeHne no ymonyanumio (100 mc).

prnnoaoe nepenMmeHoBaHue nepemMeHHbIX
[ns rpynnoBoro nepeMmMeHoOBaHWsl MepeMEHHbIX B Tabnvue MepeMeHHbIX OMpalliMBaemMoro YCTPOWCTBA OKHa
HacTpoWKM NpMGopa HaXMUTE KHOMKY 'é

+ X I%
lNepenMeHoBaTL NepeMeHHbIe Peructp | But | ®@yukuma | [Mepwog |ommenTapw| ™

i # TMNepeMMeHoBaTh NepeMeHHbIe T
Cnoso cocToAHMA LenouncnerHoe | 12290 Ox03 100 Koa cocT...
3apanve no wHTtepdeicy RS-4.. |Lenouncnennoe | 12288 0x03 100 3ananwe..
3apanve no wHtepdeicy RS-4... |Lenouncnennoe | 12288 0x06 100 3a0aHKMe...
MwHMManbHOe 3aaaHMe _read | LlenouncneHHoe 269 0x03 100 HuxHWA...
MuHMMansHoe zagadme _write | LlenouwcnerHoe | 269 Ox06 100 HvmxHWA..,
MakcumansHoe saganve read |LlenouncnenHoe | 268 0x03 100 BepxHu...
MakcumaneHoe 3aaadme _write | LlenouncnerHoe 268 0x06 100 BepxHu...

PucyHok 5.50

B nosiBMBLUEMCS OKHE BBEOMTE TEKCT Ansi 0T06pa>|<eva nepen nveHem, n nocrne MMeHu nepeMeHHoﬁ, N HaxXmMute
KHOMKY anMeHMTb.

¢8 lpynnosoe nepenmeHoBaHMe X

Tekct nepes: |Block1_

TekcT nocne: ‘_ad re ‘

Mpwmep: Block1_Variable_adri1é

MNpUMeHUTE ‘ ‘ OTtMena ‘

PucyHok 5.51

B pesynkTrarte Bce nepeMeHHble NeperMeHyHTCsi COracHo BBeAEHHbIM AaHHbIM:
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5 Hactpolika npubopa

+ X &
Pervctp But DyHKUMA Meprog, Kommentapuin | ™

o Souanwoscusosits | eroweremos |t | | ots |10 oanian
Block1_Cnoso coctoanma_adr16 LenoumcneHHoe 12290 0x03 100 Koa coctosH..
Block1_3ananwe no wHTepdercy RS-485_read_adr16 LenouncnerHoe 12288 0x03 100 3ajaHve Ha ..
Block1_3asaHwe no wHTepdericy RS-485_write_adr16 LlenoumcnerHoe 12288 0x06 100 3a08HWE Ha ...
Block1_MwuHmMMmansHoe 3aaaHue _read_adr16 LlenoumcnerHoe 269 0x03 100 HukHWiA np...
Block1l_MuHMMansHoe 3aaaHue _write_adr16 LenoumncnenHoe 269 0x06 100 HukHWiA np...
Block1_MakcumansHoe 3aaaHue _read_adr16 LenouncnenHoe 268 0x03 100 BepxHwi np...
Block1_MakcumansHoe 3aaaHme _write_adri6 LenouncnenHoe 268 0x06 100 BepxHwid np...

PucyHok 5.52

Mpu TMpaxunposaHun nepemMeHHon, NnepenmMmeHOBaHHOW C MOMOLLLIO IPYNMNOBOro NepenmeHoBaHus, "TekcT nocne" He
N3MEHUTCH, Ha4YanbHbIN U NocneayloLwme HoMepa 406aBATCS K UMEHN TUPaXNPYEMON NePEMEHHOMN.

HacTpoWiku rpynnoBoro nepevMeHOBaHUS COXpaHsitoTCs B LWabnoHe, M OOCTYMHbI AN pedakTMpoBaHUs npwu
nocnepnyLleM UCMNornb30BaHUM LabnoHa.

MeperMeHoBaHWe KaXao NepemMeHHON Mo OTAENbHOCTM AOCTYMHO B TabnuLe nepeMeHHbIX U B Kode Nporpammbl.

5.4 Moaynu pacwmpeHus
B pasgene Moaynu paclumpeHuUsa HacTpamBaloTCH NOAKIIOYEHHbIE K Np1bopy MOAYNM pacluMpeHnst BBO4a/BbiBOAA.

Hdo6aBuTb Moaynb paclunMpeHus

YTtobbl goGaBuTE MOgynb pacwwupeHus, crnegyetr Haxatb KM Ha pasgen Moaynu pacwimpeHusi B gepeBe
HacTpoek u BbibpaTb [lo6aBMTb MoAy b pacwumnpeHus — < Mogenb Moayns pacliMpeHus >.

Hacrpoiika npnBopa — O >

—}- MpuGop
SkpaH
Yacs
WuTeptheict
Monynw pacuivpes [oBaENTE MOgYNE paciuperns b MPM-220.3
— Bxonsl ' MPM-24.3
MPM-220.1
MPM-24.1

[}~ Avanorosbie
[} DuckpeThbie
—|- Buixons

[+}- OwckpeThble

MNpoymTaTe 38KpLITE

PucyHok 5.53

Moaynb paclmpeHuss oToGpasuTCs Kak OTBETBMEHMe pasfena B OepeBe HacTpoek. HaumeHoBaHve moayns
pacLUMPEHUsi COCTOUT 13 Moderny Moayns U HoMepa 3aHMMaeMoro croTa.

Mogynb paclwmpeHns MoxHO yganuTb, HaxaB [MKM Ha ero HaumeHoBaHMe B JepeBe HACcTpoek U BbliOpaB
COOTBETCTBYIOLLYIO (DYHKLMIO.
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5 Hactpolika npubopa

MapameTpbl MoAyns paclMpeHus
I'Iapameprl BblAermieHHOro Moaynsa pacumpeHns OTOGpa)KaIOTCﬂ B npa|30|7| 4acCTun OKHa HaCTpoOekK.

Hactpoiika npuBopa — O *
—}- MNpuGop
Jxpan Homep crota: 1 -
Yack
WHTeppeaicn S

Maomynu paclumpetiua

(4} Bxopsl
[+} Beixons

33KpPLITE

PucyHok 5.54

B ebinagatowiem meHio Homep cnoTa ykasbiBaetcs HoMep crota B npu6ope, saHMMaeMblii MOAYNeM PacLLUMpPeHus.
KonunyecTBo Moayrei paclumpeHmnsi He MOXeT NpeBbIlwaTb KONMYecTBO CIIOTOB B NpUGope.

CTtaTyc NoOAKMoYEHNs MOAYNS PaCLUMPEHNsT MOXKET COXPaHATLCA B NepemMeHHyto Oynesckoro Tuna. Ecnu cBsasb ¢
MopyrfieM yCTaHOBIEeHa, TO NepeMeHHasi XxpaHuT 3HadeHue True, ecnu cBA3b He ycTaHoBneHa — False. [Ins Beibopa
nepemMeHHOWN, B KOTOPOK ByaeT XpaHUTLCA CTaTyC, HAXKMUTE KHOMKY «...».

OTKpoeTCﬂ Tabnuua nepemMeHHbIX, B KOTOpOVI MO>XHO Bbl6paTb nepemMeHHyr 13 npoekTa nimn co3gaTtb HOBYHO.

BribepuTe nepeMeHHyH WAW CO3LaMTe HOBYHD X

CranaaptHble

e@aCc: + B XEE Momck
[ Cranaapthbie (1) . . 3HaueHWe no WcnonesoeaHne B .
MMA nepemeHHOI Tun NepemMeHHo# IHEpProHE38BUCHMOCTE KomMMeHTapui
yMOnuaHnio npoekTe

b1 Bynesckoe - ] 0 Aa
! - 1 Het

OK

PucyHok 5.55

BbibpaHHas nepemeHHas Gyaet otobpaxaTscs B none seoga Crartyc.
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5 Hactpolika npubopa

Hacrpoiika npubopa _ - .
—|- MNpwuSop
Skpat Homep cnota: 1 -
Yacw -
WrTepheich CraTyc:

—|- Momynu pacluupeHlA
MPM-220.1. Crot 1

[} Bxomw

+}- Beixopsl

33KpBITE

PucyHok 5.56
[ns BbIXO4OB MOAYNS paclUMpeHust MOXeT ObiTb HACTPOEHO 6e30nacHoe COCTOsIHME.

HacTpounkn ana npubopoB BTOPOro NoKoneHus

NMPUMEYAHUE
El Cnuncok NpubopoB BTOPOro NokoseHust cM. B pasaerne O nporpaMme.

OkHO HacTpoviku gnsi npubopoB BTOPOro MOKOMEHUS MMEET ApYron MHTepdenc v napameTpbl ohopMieHbl B
TabnuyHom Buae.
NMPUMEYAHUE

MHdopmauus o noaknodeHHbIX K nprbopy Moaynsax paclunmpeHnst otobpaxaeTtcst B okHe ViHdopmaLms o
npubope.

UTtobbl 0o6aBuTb MOAynb pacluupeHusi, cnegyet Haxatb [NKM Ha paspen Moaynu pacwupeHusi B gepese
HacTpoek u BblbpaTh lo6aBUTL MoAaynb pacwupeHns — < Mogenb Moayns paclumpeHus >.

HacTpoiika npubopa - O *
- Mpusop
Mapone
Yacki
MMY"HPECLL JoBaEUTE MOAYE PACcLUWPEHWA [ EI.J MPM-220.1
' B, neM-2202
B\, nPm-220.3
Ep npm-24.1
B\, npm-24.2
Eﬁ\ MPM-24.3 HacTposikmn oTcyTCTEYIOT

3aKpeiTe

PucyHok 5.57

114
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Moaynu paclmpeHusi HacTpauBaloTCs aHanorMyHo ApyrvM npuGopam, TOMbkO MEHI HacTpoek 6esonacHoro
COCTOSIHMS BbIXOLOB HaxoAMTCS B OTBETBMNEHWUN [06aBNeHHOro Moayns paclUMpPEHUsi, CM. 6esonacHoe COCTOsIHME.

5.5 Bxoabl 1 Bbixoabl

B pasgenax Bxoabl n Bbixoabl HacTpanBaloTCa MapameTpbl U KOMMEHTapuu Ansi BXO4OB/BbIXO4OB npubopa u
MoAynemn paclmpeHus.

MapameTpbl 3aBUCAT OT TMNa BXOAOB/BLIXOAOB BbIOpaHHOro npmbopa.

Bxogbl/Bbixoabl Moaynein paclumpeHusi oTobpaxaloTcs B AepeBe HacTpoek C HOMEPOM 3aHMMAaeMOro crorta B
ckoDOKax.

[ns npaBunbHON HaAcCTPOWMKM BXOLOB/BLIXO4OB Mpubopa crenyeT obpaTuTbCs K pykoeodcmey o aKcrayamayuu
npmnbopa.

[Ho6GaBneHne KOMMeHTapueB
KommeHTapun anga Bxoga/Bbixoga MOXHO Hanmucatb B norne KommeHTapui unu Ha naHenu CBOWCTB.

Hactpoiika npubopa — O >

MpuGop o
JKpat

KomMreHTapwit:

Yachl

Wurepdeiicn

E3

Mogynw pacwwperiun

3

—}- Bxomw
[+}- AHanoroewie

—|- wcKpeTHbE

I JaKpBITE

PucyHok 5.58

TeKkcT BBeAEHHOro KoMMeHTapus Byaer oTobpaxaTbCa BO BCMMblBatoLLei NOACKaske MNpu HaBedeHWM Kypcopa Ha

BXO[/BbIX0[ Ha CXeMe:
11 m—l

(i) Bxoa I
|2 oTceeTumka 1

Ang nosyuerus Sonee nodpobhol ungdopumauuy Raxmuume F1

PucyHok 5.59

Be3onacHoe COCTOsIHME BbIXOAOB MoAynen pacluMpeHus

[ns BbIXOgoB MoOAyfen pacluMpeHUss MOXHO HacTpouTb GesonacHoe cocTosiHue. Bbixog OGyner npuHumathb
©e3onacHoe CoCTosiHME B Crly4ae noTepu CBA3n ¢ npubopom.
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Hactpoiika npubopa

Qs
Qs
Q7
Qs
F1

F2

Qa{1)
Q5(1)
Qs(1)
Q7
Qa1 -

HaumeHosaHue napameTpa
BesonacHoe cocTosHne

KommeHTapuit

3HaveHne

Q2(1) WmA napameTpa: d.Ini
Q3 Twun napameTpa: Cnicok DESoNackeIX COCTOAHKI

Onwcarne

YeTanoeute sHaverve «ls -

JE43HITE KOMMEH TSN, KOTODEWT (YO8 T BHEEH HE CXEME

JEKPEITE

PucyHok 5.60

HacTpoiiku ons npu6opoB BTOPOro NoKosieHus

OKHO HacTpoViku BXOAOB M BbIXOAOB 4SS NPMOOPOB BTOPOro MOKOMIEHNS UMEET ApYyron uHTepdenc, n napameTpbl B
npaBon YacTu okHa 0hopMIeHbI B TabnNu4HOM Buae.

Hactpoiika npuBopa

[=}-Mpubop
| = [uckpeTHbie BX0as!
—} Kondunypawuma
Bxon 1
Bxon 2
Bxon 3
Exon 4
Bxon &
Bxonb
[} BhicTpElE AMCKPETHLIE BXOOK!
—} Kontpurypawmwa
' Bxoa 1
Bxon 2
Bxon 3
Bxon 4
L MiEMEpeHHbIE SHEYEHNA
[ucKpeTHbIE BLOOab!
- Nramkawms
[=}- [wckpeTHo-aHaNoroBLIE BXOak!
—} Koty pawn
=} Bxon 1
: - [IWCKPETHBIR TIN
= Bxon 2

| Vma
Pesxam pabioTsl
PuneTp aHTMapetesra (pexum [ckpeTHs)

InyBHa annapaTHOR NG TRELMKA

PpOHT 3axBaTa MMNYNECa

CBpoc 3HaYEHWA CYUETUMKE MMMYNLCOB

| OuarHocTaka

Pexaw pabor
Modbus perwcmp: 12

3raveHne

NepemeHHan

LyckpeTHeid sxon < He BblBpaHa

10 < He BbifpaHa >
Bk, < He BolfpaHa >
Bocxonawmi < He BoifpaHa >

He cBpacoisats < He BolfpaHa >

< He Bei0paHa >

JaKpLITE

PucyHok 5.61

Ons I'IpI/I60pOB BTOPOIo MNMOKOJIEHNA MEHI0 HaCTpOEK ©e30MacHOro COCTOSIHUS BbIXOOOB HaxoOoMTCsl B OTBETBIEHUM

[06GaBneHHOro MOAyns pacLUMpeHust.
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5 Hactpolika npubopa

HacTtpoiika npwbopa

DESUNEUADE COCTORF
-

3HayeHne

= O >

+[Nonk3oBaTENLCKUE CRET W MepemeHHan
=+ Modbus Slave ‘Beixoa 1 Bea uzmeHenui < He BhIGpaHa >
. - [paea ynansHHoro :.Bhlmﬂg Bes nzmeHeHui < He BhIGpaHa >
Hactpoiiku nopra R5-48! : Bexon 3 _Bez nameHeHn# < He BEIfpaHa >
- ApxuB |Beixon 4 Bes uzmeHeHWA < He BeiGpaHa >
(=} CeTesbie HACTPOAKM | Buxon 5 Bes uameHeHui < He BEIGpaHa >
. - Hactpoiku Ethemet |Beixon 6 Bez narmeHeHuMi < He BeiGpaHa >
HacTpoitci noakioy |Bexon 7 Bea uarenenn < He BriGpaHa >
—|-Y&Ck! PEENLHOID BPeMEH Brxon 8 Bez uzmeHeHmi < He BeiGpaHa >
lMNeperMeHHbIe DaTkl 1
Barapen
Cratyc npuoopa
- Mapons
Yack
= Mogynu pacumpeHus Buxog, 1
E-Cnot 1 Modbus pervctp: 6208
= MPM-220.1 SHEUYEHWA:
=} [INCKPETHBIE BbX 0-0.1-1.2- bez nameHeHniA
Bezonachoe ¢
NucKpeTHee BXO, ™ E——
L] 3
PucyHok 5.62
5.6 NMaponb

Ons I'IpVIGOpOB BTOPOIo NMOKOJIEHNA MOXXHO YCTaHOBUTb NMaposib A4 3allnTbl yCTpOVICTBa.

NPUMEYAHUE
El Cnncok npnbopoB BTOPOro NokoneHusi cM. B pasgene O nporpamme.

I'Iaponb 3agaeTcAd B pa3gerne I'Iaponb B AepeBe HAaCTPOEK TONMbKO ANA NOAKIKYEHHOrIO K MK yCTpOVICTBy.

Co3paaHue napons

Ecnun B npubope He ycTaHOBIEH Maposib, TO B OKHEe HacTpoek OyaeT akTMBHO cospaHue napons. [ns yCTaHOBKM
cnepyet BBECTM W NOATBEPANTL Naporib.
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5 Hactpolika npubopa

Hacrporika npuBopa - O *
o R a | | MogkmoyeHHsr NpuBop NoAIEPAVEaET BOSMOXHOCTE SaWMTEI AaHHB(X Naponem. [pw Hanuwm Napons ero TpeGyeTCA BEOMMTE B
IWcKpETHLIR TN QOWEN Configurator 11 OwenCloud.
—|- Bxon 4
LwckpeTHBIR Tun
—|-Bxon 5
LWcKpeTHEIR TN MNogteepmpMTe Napons | |
—} Bxon &
wckpeTHBIR THR

HoBbiid napons | |

Vzmepettbie sHauennn floi
=} Medbus Slave
[paeEa yoanEHHOM DOCTYNE
Hactpoiiku nopra RS-485
Lpxwe
CocTornwe GaTapen
—}- CeTestle HaCTpolKkK
Hactpoiiku Ethernet
HacTpoiiky NooknoyeHtA K

CraTtyc npwBopa

-q Em;.l.......

Momynm pacluupetua

JEKpLITE

PucyHok 5.63
MN3meHeHMe u copoc napona
Ecrnn s npl/|6ope Yy>Ke yCTaHOBJ1EH NMaposib, TO €ro MOXHO U3MEHUTL UITN CGpOCI/ITb.
,D,J'Iﬂ M3MEeHEeHNA Napona cneayet BBECTU TeKyLLI,VIl7I naposib n HOBbIN naposib B rpad>ax N3meHeHne napons.

[nsa cbpoca naponsa cneayet BBECTU TEKYLLUIM naponb B rpade Copoc napons.

Hacrporika npuBopa - O *
=GR
a | | MopxnioyerHsnt NpuBop NoAAEPXMESET BOSMOXHOCTL SaUMThI AaHHLX Naponem. [pk Hanum Napona ero TpebyeTcA BEOMMT B
LwckpeTHBIR Tun QOWEN Conrfigurator 1 OwenCloud.
—|- Bxon 4
Wsmererme napona
HuckpeTHbii THR *
Tewywmii napons
Lo s it napon | |
LlMCKPETHEIR TN Hoskiii napons | |
=} Bon§ Moasepaute napone | |
LwckpeTHEIR THR

Wamepettbie snauerna floi
—} Modbus Slave CBpoc napona
paea yoanéHHor SocTyn:

Texywmii napone

HacTpoikk nopra RS-485
Apxue
CocToRHuwe Satapen
—}- CeTeBble HECTPOMKK
Hactpoiiku Ethernet
HacTpoiikw nooknioyerun K
Cratyc npwBopa
MNaponk
Yach
Momynm pacluupetun

3aKphITE

PucyHok 5.64

B crniyyae ytepu napons ans ero cbpoca cm. Pykogodcmeo no sKcriyamauyuu npubopa.

Ona sawwuueHHoro naponem npubopa BO Bpems 3anucu nporpamMmbl TpebyeTca BBO4 naposns, cMm. 3anucb
nporpaMmebl B npmubop.
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5 Hactpolika npubopa

Maponb 06s3aTenbHO Tpebyetca Ans noakntodeHus npudopa k OwenCloud, nogpo6Hee cm. MogkntodeHme K

El ‘I‘IPI/IMEHAHVIE
OwenCloud.

5.7 NopknroyeHune kK OwenCloud

C nomouybto wino3oB nuHenkn Mx210 k OwenCloud MoXXHO noakntoYaTb NpMbopbl NEPBOro M BTOPOro NMOKOMEHUS.
Mpsimoe nogkntodeHre k OwenCloud 4OCTYNHO TOMbKO A8 NpMBopPOB BTOPOro NOKOMEHMS!.

NPUMEYAHUE
El [ns nogkntodennsa k OwenCloud npubop o6s3aTensHO AomKeH ObiTb 3almeH naponem. bes napons

npmbop He nogkntoumTcs K OwenCloud. O6 yctaHoBKe napons cM. pasgen MNapone.

Mepen Hactpomkon nogkntodeHmss k OwenCloud cnepyetr HacTpouTb asTopusauuio npubopa B OwenCloud,
nogpobHee cm. PykoBopcteo nonb3osatens OwenCloud n Pykosodcmeo rno akcrisiyamauuu npubopa. Bo Bpems
paboTbl NpMbop JormkeH BbiTe NOAKMYEH K IHTepHETY ANnd nepegayn gaHHbIX.

B pasgene HacTtpoiku nopgknioueHua k OwenCloud fgepeBa HacTpoek 3agaeTcsi MOAKMOYEHME M cTaTyc
nogkntodeHnsa k OwenCloud.

Hactpoiika npubopa - O *
=1 Mpusop Ma 3HaYeHWe MNepemeHHan
Tornka MogknwdyeHne Kk Owen Cloud Brikn. < He BeIGpaHa >

[WcKpeTHEIE BXOALI
—}- [IcKpeTHEIE BLXOObI
BezonacHoe cocToAHne

CraTtyc nogkniodeHna kK Owen Cloud < He BhIGpaHa >

MonkzceaTenscKue CBETOMANC
—I-Modbus Slave
Mpaea yAaneHHoro 4oCTY
HacTtpoiiku nopra RS-485
Apxue
—}- CeTeBkle HRCTPORKHN
HacTpoiiku Ethernet
HacTpoiiku noaknioyeHus
—}-ackl peansHOro BpeMeHH
lNepereHHbie naTLl U Bper
Batapen
Cratyc npuSopa

Mogknwuenune kK Owen Cloud

Modbus peructp: 35
SHaYeHWA:

Mapone 0-Buikn., 1-Bkn.
Hack!

+Moaynu paciumpeHna

3aKpbITb
1 »

PucyHok 5.65

B pasgene MNMpaBa yganeHHoro goctyna n3 OwenCloud gepeBa HacTpoek 3agatotcsi ypoBHu goctyna OwenCloud
K npubopy.
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5 Hactpolika npubopa

HacTtpoiika npwbopa

- [IMCKPETHLIE BXOALI
- [luCKpeTHbIE BoXOAk!
- BesonacHoe CoCToRHIe
~[onb30oBaTENbCKIE CBETOAMC
—I-Modbus Slave
lNpaea yaaneHHoro oocTy!
-~ HacTpoiiku nopra RS-485
-Apxue
—|- CeTeBbiE HaCTPORKM
| Hactpoiiku Ethermnet
* HacTpoiikn NoaKNKYEHUA
|-Yacki peansHOrD BOEMEHM
“-MepeMeHHble A8TH U Bper
-Barapen
- CTatyc npueopa
- apons
- Yackl
& Moaynu paclumpenua

L] 4

= O >

Wra

3HaueHne
3atnoKMpoBaHo

MepemeHHas
| < He BLIGpaHE >

| ¥npaBneHue 1 3anmce 3Ha4eHMi

3abnoKMpoBaHo

| < He BulfipaHa >

|Boctyn & perncTpar Modbus

[NonHeif 2anpeT

| < He BLIGpaHa >

Pazpewenne koHtpburypupoeaHua

Modbus permctp: 701
SHaYEHWA:
0 - 3acnokmpoeaHo, 1-PazpeweHo

3aKpbTh

PucyHok 5.66

Mpumep paboTtbl ¢ OwenCloud cMm. B pa3gene lNpsimoe noaknoyeHne npubopos BToporo nokoneHunst kK OwenCloud.
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6 MNepemeHHbIEe

6 lMepemeHHbIe

I'IepemeHHble cnyxart and 3annucu n CHUTbIBaHUA 3Ha4YeHUNin Ha cxeme npoeKkTa 1 nNpu nporpaMmmMmmMpoBaHnn 3KpaHOB.

YTo6bl MCMONb30BaTh NepeMeHHyIo B NpoeKkTe, cHayana creayeT co3aaTh ee B Tabnuue nepemMeHHbIX.

Vi
Onsa 3anycka Tabnuubl NEPEMEHHBIX HAXMUTE KHOMKY @ Ha naHenu WUHCTPYMEHTOB UMK BblIbEpUTE B rMaBHOM
MeHio Mpubop — Tabnuua nepemMeHHbIX.

Tabnuua nepeMeHHbIX COOEPXUT ,El,epeBo KaTasioroB nepemMeHHbIX, a TakKe BKINnaaKku:

* CTaHgapTHble NepeMeHHbIe;

» CepBUCHbIE NEPEMEHHbIE;

+ CerteBble NepeMeHHble (NepeMeHHbIe MHTepderica CBA3N) — ANS KaXaoro uHTepdenca cea3un otaensHas
BKMagka.

HepeBo KaTanoroB nepemMeHHbIX

MosBonseT cosgaBaTb pasderbl KaTarioroB Ans pasMelleHusi NepeMeHHblX. ONns Kaxgoro Tuna nepemMeHHbIX
oTobpaxaeTca CBOE aepeBO Katanoros. [ns cTaHgapTHbIX UM CETEBbIX MNEpeMEeHHbIX BO3MOXHO CO3daBaTb
[ONONHUTENbHbIE pasdenbl KaTanoroB (MakcumarnbHas BroXeHHocTb — 3). Katanorm cepBUCHBIX NepeMeHHbIX
HensMeHsiemble.

CTraHaapTHble | CepewcHble | Cetesnie, Cnc

LD

=[] CranpaptHeie (5)
=[] Katanor1 (3)
[ Bnok1 (4)
[ Bnok2 (4)

[ katanor? (2)

~

Havmenoeadwn Bnok3 v

PucyHok 6.1 — [lepeBo KaTanoros nepeMeHHbIX

BknoYNTL/OTKNIOYNTDL 0T06pa)KeHl/Ie BJTOXXEHHbIX NepeMeHHbIX

OTO6Opa3nTb BrOXeEHHbIE pasgensl

CBepHYTb BrOXeHHble pasgenbl

Cospatb pasaen katanora nepemMeHHbIX.
Takke cos3gaHue pas3gena goCTynHO Yepe3 KOHTEKCTHOE MEeHI0 KaTtanora.

0 &g

Odyb6nupoBartb katanor — BbibpaHHas nanka npogyonupyercsi B pOAMTENbCKMIA KaTarnor Co BCEMU
BMOXEHHbIMU pasaenamu n 4obaBneHHbIMU NepeMeHHbIMU.

Takke KonnpoBaHWe pasgerna 4OCTYMHO Yepes KOHTEKCTHOe MeHIo kaTanora. Beibepute KonupoBatb,
3atem BblbepuTe KaTanor, B KOTOpbIi He06XxoaMmo J06aBUTbL CKONMMPOBaHHbLIN pa3aen, Haxmute NKM n
BblbepuTe BeTaBuTh

NMPUMEYAHUE
El Kartanor onsa go6aeneHus nHgpopmauum ormkeH ObiTb Ha YPOBEHb BbilLe KOMUPYEMOTO.
YpanuTtb kartarnor.

E-' Takxke yoaneHue pasgena Kartanora oCTynHoO 4Yepe3 KOHTEKCTHOE MEHI0 KaTarora.
o

NMPUMEYAHUE .
El Pasgen katanora, cogepaliuin nepeMeHHble, yaanuTe HEBO3MOXHO.

[na nepemelleHus pasgena katanora HaxMnTe 1 yaepxmnsanTe knaesuwy Shift, 1 ¢ TOMOLbIO MbILLK NepemecTuTe
pasgen Ha HoBOe MeCTO.

d
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6 NepemeHHbIE

NMPUMEYAHUE
MNepemelleHne pa3genos AOCTYMNHO TOMLKO B Npeaenax poauTenbeKoro Karanora.

Ons nepevmeHoBaHWsA pasfena kartanora BBeAMTe HOBOWM UMsi B cTpoke HammeHoBaHue, pacnornoXeHHon B
HWXHel yacTn [lepeBa KaTanoroB NepemMeHHbIX.
NMPUMEYAHUE
MNMone HanmeHoBaHme He MOXET ObITb NyCTbIM UNK Ay6NMPOBaTL MMSA APYroro pas3aena B npeaenax
poauTenbcKoro katanora. B cnyvyae BBoga HEKOPPEKTHOrO MMEHM NOSIBUTCS OKHO € coobLeHnem o6 owimbke.

UTtob6bl onpeaenuTb pasden kKartanora, B KOTOPOM HaxoaWUTCS NepeMeHHasi, BblAenuTe NepeMeHHyo B Tabnuue u
HaxmuTe Ctrl+H. Pasgen, B KOTOPOM Haxo4ouTCs NepeMeHHasd, B AepeBe KaTanoroB BblAEMUTCS CUHUM LIBETOM,
HavMeHOBaHWE pa3gerna oTobpas3nTcs B CTPOKE CHWU3Y, B Tabnuue MNepeMeHHbIX OTKPOeTCs TOT pasgen, rae
pacnosnoxeHa nepemeHHasi. inn HaBegute MbIKY Ha NepeMeHHy0 — BO BCMbIBalOWEM OKHe 0TobpasnTcs ums
nepemMeHHON 1 ee pacnonoxeHue.

NMepemMeHHblIe
I'IepemeHHble npoeKkTa 0To6pa>|<a+0Tc;| B Ta6n|/|u,e nepemMeHHbIX.

BoibepyTe NepemMeEHHYI0 AW CO34aNTe HOBYID x

CraHaapTHele | CepewcHble | CeTeswle, Cnor 1

eaah +BXBE Momck
[J Cranaapbie (4) Wma i Tun i T TR TR 3Hauenne no WMcnoneaosauue ST TR
nepeMeHHoN nepeMeHHo! YMONUaHHHY B NpoeKTe
rl LlenouncnelH... - 1 Aa
r2 LlenouncnenHHoe - 0 Aa
Varl bynesckoe - | Her
Var2 Bynesckoe - ] Her
< He abifpaHa > Bynesckoe = O Her

OK

PucyHok 6.2 — Tabnuua nepeMeHHbIX

[nsa co3paHma nepeMeHHON HaXXMUTE KHOMKY I B NEBOV BEPXHEN YacTun Tabnuupl, Unv BBEAUTE UMsI NEPEMEHHON
B cronbue “Ums nepemeHHon”. 3aganTe TuUN, 3anMoNHUTE OCTalbHble MNapameTpbl B 3aBUCUMOCTM OT
aKCnnyaTaumMoHHON NOTPEBHOCTU.

*  WNmsA nepemMeHHON — uMs ansa otobpaxeHust Ha MNaHenu nepeMeHHbIX 1 Ha 6rioke NnepeMeHHON B NPOEKTE;

*  Tun nepeMeHHOMN — MOXET BbITb HAa3HaYeH OAVH N3 TPEX TUMNOB: ByNeBCKUI, LENOYNCTIEHHbIW, C NNaBatoLLen
3anaTon. CM. nogpobHee pasaen Tvnbl NepeMeHHbIX;

+ OHeproHe3aBUCUMOCTb — 151 COXpaHEeHNs 3Ha4eHnsa nepemeHHon B MN3Y npnbopa B cnyyae oTko4YeHUs
3ANEKTPONUTaHWA crieqyeTt BKNoUYnTbL YeKOOKC B none HacTporiku. Bpemst xpaHeHus nepemeHHom B M3Y
3aBMCUT OT TUNa npubopa, CM. pyKko8oACcmeo Mo KcIyamayuu npubopa;

NMPUMEYAHUE
El Ansa npnbopos BTOPOro NOKONEHWs, NPy BKIOYEHUM B Tabnuue nepemMeHHbIx Yekbokca

OHeproHe3aBMCUMOCTb, pa3MeLLeHe 3HaYeHNs NepeMeHHON NPOVNCXOAMT:

— B cuctemHoe QCIM3Y — ansa ctaHaapTHOM NepeMeHHON, NPUMBS3aHHON K NapaMeTpy npubopa unm
K anemeHTy Bu3yanusauuu. [ina ceteson Slave nepemeHHoON;

— B OCIM3Y - anga ctaHOapTHOW NEPEMEHHON, HE NPUBA3aHHOM K NnapameTpy npubopa unu K
3NEeMEHTY BM3yanu3auum.

Mpw coxpaHeHun NpoekTa NHopmaLms 06 SHEProHE3aBNCUMOCTU NEPEMEHHBIX COXPAHSAETCS.

+ 3Ha4yeHue Mo yMOS4YaHUIo — 3Ha4YeHMe, KOTOPOe ByAEeT XpaHUTb NEPEMEHHas, NoKa B Hee He byaeT
3anucaHo HOBOe 3Ha4YeHue;

* Wcnonb3oBaHue B NpoekTe — NHAMKALMS NPUBA3KM K Griokam B nporpaMme. Ecnmn nepemeHHas npussizaHa,
To 3Ha4yeHne — Aa;

*  KoMMmeHTapui — TEKCTOBOE onncaHue Ans oTobpaxkeHus BO BCMIbIBaKOLLIEN NoACcKa3Ke Ha CXeMe NpoekTa
npv HaBe4eHUn Kypcopa Ha Grok NepeMeHHOMN.

UTo6bl yOanuTb NnepemMeHHyto 13 Tabnuubl, HaxxmuTe NKM Ha CTpoKy nepemMeHHO 1 B KOHTEKCTHOM MEHIO BbiGepuTte
YAanuTb NepeMeHHYI0 Ui HaXMUTE KHOMKY ~& B BepXHelt YacTu TabnuLbi.
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6 MNepemeHHbIEe

Ons pybnupoBaHusi nepemeHHon HaxmuTe KM Ha CTpoKy NepemMeHHOM U B KOHTEKCTHOM MEHK Bblbepute

-

Oyb6nupoBaTb NepeMeHHY U HAXXMUTE KHOMKY B BEPXHEW YacTn Tabnuupl.

Tabnuua nepemeHHbIX NoAAepXKMBAET MOWUCK U unbTpaumio no umeHn. Cumeon «[poben» BbINOMHAET PoOsb
norudeckoro UMW n nossonset punstpoBaTe NEPEMEHHbIE MO HECKOMBKUM KPUTEPUSIM.

BrIBepuTe NEpEMEHHYHD MW CO3LAATE HOBYHY X
CranpapTHeie  CepeucHble CeTeswie, Caot 1
eF8 G + & 4 X
[ CranpaptHbie (4) = . 3Hauexue No Wenonszosaune 8 -
Wma nepemaeqHon Tun nepeMeHHoR FHEpProHEsasNcUMOCTE KomMmenTapui
YMOMYaHN NpoeKTE
varl Bynesckoe . O Het
vara Bynesckoe - O Het
0K

PucyHok 6.3 — Nonck nepeMeHHbIX

Ecnun BBeeHHOI B CTPOKE MoucKa NepeMeHHOW He CYLLECTBYET, TO €€ MOXXHO CO3[aTb HaXaTem Ha KHOMKY I B
BEpXHel YacTu Tabnuupl. lMepeMeHHON aBToMaTUYeCKN MPUCBOMTCS BBEAEHHOE B CTPOKE MoMcKa UMSL.

Badlapire PEfenbeiny e Wi DONSEITE ROBY x |
i w®  [eplscrer Citoiaer, Cact 1
& ieeucuia] "
[ Cramaapmwms (4] v = Teamvcmmrsem 2 e S— i
[T — - L pieririon Foricsm P s
T
Flrm Corueme sppmmimsms © e ymssa e 1o m e S e | e SRt o]
o
Enrfepirte Pepeasenie/n e COMARTE ROBYY *
Fas e Cepmacese Ceteswe (oot |
T P X0 0 e ‘
arsspewe (5 o - e TR B .
[T R— T It e D BRI T . T re——
Trpwmenin Bynencxon - L] (] Het

PucyHok 6.4 — Co3pgaHune nepemMeHHOM ¢ 3afaHHbIM UMEeHEeM

Tabnvua nepemMeHHbIX LOMyCcKaeT COPTUPOBKY MO 3HadeHuaM. [ns copTUpoBku 3HaveHun Haxmute KM Ha
Ha3BaHWe KOSOHKM Tabnuupbl 1 BblIbepuTe B KOHTEKCTHOM MEHIO MOPSAOK COPTMPOBKM (MO BO3pacTaHUIO UNu no
ybbIBaHUIO).
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6 MNepemeHHbIEe

BriBepuTe NepeMeHHy e NN CO3A3NITE HOBYHE

CrangapTHeie | Cepeuchbie | Cetesbie, Cot 1

(o = +EXBE
= O Crangapthbie (5) s e . Tt - .
= [ Karanor (0) 81 SortAscending
[J Noakatanar (1)  Mepemennan ByneBckoe | i) SortDescending
[ Karanor-1 (0) varl Bynesckoe Best fit
var2 Byneeckoe Best FitAll
Bynesckoe Choose Columns...
Variable Byneeckoe - O
rl Uenouncrensoe -
r Lenouncnennoe -

*
Mowck
g 3HaueHne No Henonszosaxne 8 KoMMeHTapwil
YMOMHaHHID npoexTe
0 Het
Het
Her
Het
Het
1 la
0 fa

PucyHok 6.5 — CopTupoBKa nepeMeHHbIX

YUToObl HAaWTK MecTa UCMNONb30BaHUSA NepeMeHHon B npoekTe HaxmuTe NMKM Ha cTpoKy nepeMeHHon B Tabnuue u

BblGepuTe MokasaTb CCbIKMU.

BriBepwTe NEpeEMEHHYHD MW COSAANTE HOBYHD it
CraHpapTHeie | CepeucHbie Cetepbie, CnoT 1
e@e@a G +BXEE Mowck
[ CrangaptHsie (5) o . 3uaueHne No Wcnonsaosadne 8 .
Wma nepel Tun nep 0W | SHePrOHESABKCUMOCTE SRR npoexTe KomMmeHTapwin
rl urRsuULUAS - [ 1 Aa
{ @ Mokasats coounkm
NepemenHan BEa Hert
| wy Aybmposate nepemendy  Cirl+D
r2 Len X Ypanume nepessenHy Delete 0 la
varl Bynesckoe . O Het
var2 Eynesckoe O Het
Bynesckoe - (| Het
OK
PucyHok 6.6

B oTKpbIBLLEMCS OKHE 0TOGpa3snTCca MHopmaLums O BbiIbpaHHOW NepeMeHHON.

Ccbinkn Ha nepementyro "r1"

Ha AdHHYH NEPEMEHHYHD WMEKTCA CChLTKK B CReay oMy

MECTax NpoexTa:

| Bnok uteHwa u3 nepemMeHHoM rl
| Bnok uteHna u3 nepeMeHHoM r1
b Bnok uteHmA M3 nepemexHOoM rl
b Bnok uteHMA M3 nepemeHHOoNM rl

3aKpeITh

PucyHok 6.7 — CcbIfIKM Ha NepeMeHHyo

UT06bI yaanutb NpuBA3Ky K GIIOKY NepeMeHHON B NMPOEKTe OTMETbTE HYXKHble NMepeMEHHbIE rarioukaMn U HaXKMUTe
KHOMKY YaanuTtb. [epemMeHHas ocTaHeTcs B Tabnuue, HO He ByaeT UCMonb30BaTbCs B MPOEKTE.
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6 MNepemeHHbIEe

AKcnopT nepeMeHHbIX B hann
,D,J'Iﬂ 9KCNopTa BKNagku nepemMeHHbIX B Buae Ta6J'II/ILI,bI B cbopmaTe .CSV:

w— y y
1. Haxmute E AkcnopTupoBaTtb nepemMeHHble B CSV chann B BepxHen Yactu Tabnuubl.
2. B OTKpbIBLUEMCSH OKHE YKaXXUTE MECTO BbIrPy3ku channa.

3. Haxmute kHonky CoxXpaHuTb.

<1 |MIPUMEYAHME .
1 | [msa caiina hopmupyeTcs B 3aBUCUMOCTM OT 3KCNOPTMPYEMON BKNaaku no cxeme Umslipoexkma_Bknadka_
— |lMepemeHHbIe.
> | | IPUMEYAHUE
l ,D,J'IFI I'IpVI60pOB BTOPOIO MNMOKOoJ1IeEHNA BKNaaKka Slave ceTeBbIX nepemMeHHbIX 3KCNopTUpyeTcd BMecCTe C
— |MaHenbl nepeMeHHbIX.
BriBepuTe NepeMEHHYHD MK CO34aATE HOBYHY X
CranpaprHeie | Cetesble, Slave
@@d L +XBE Mowuce
[ CravpapiHsie (4) Vs ne IHCNOPTHPOBATE BIIAAKY NepeMentsix 8 CSV dhaitn | 3uauenne No Mcnons3oeanne 8 TR
B IONOPTHPOBATE BKNAAKY NepeMexmsix B CSV daiin YRRt b S
Variable=T—"T " ByneBcROE  ~ 0 Her
Variable-2 Bynesckoe |l Hert
Variable-3 Bynesckoe - O Her
Variable-4 bynesckoe O Hert
Bynesckoe v £l Het
oK
PucyHok 6.8

MMnopT nepemMeHHbIX U3 channa

! s

Ons wmnopTta Tabnuubl nepemMeHHbix M3 danna B dopmare . CSV HaXMWUTE KHOMKY E MmnopTtupoBaThb
nepemMeHHble u3 CSV cpanna B BepxHelh vacTu Tabnuubl. Bbibepute ain un3 kotoporo Heobxoammo
UMMOpPTUPOBaTbL AaHHble M HaxMuTe OTKPbITb. Katanmorn, npy Hanuuuu, Takke WUMMOPTUPYHOTCS U3 daina ¢
COXpaHeHNEM BMNOXEHHOCTU NepeMeHHbIX. B cnyyae npucyTcteus B chaine HEKOPPEKTHBIX OaHHbIX, HANPUMeEpP Npu
OTCyTCTBUM cTONbUa C MMEHEM, TUMOM MEPEMEHHOWN UMK pernctpom, byaet otobpaxeHo coobuieHne o6 owwmbke.
Mocne ycTpaHeHusi oWMOKM BbINOMHUTE MMMNOPT 3aHoBO. lNpu coBnageHUn MMeH W/Uin PerncTpoB NEPEMEHHLIX B
npoekTe n MMnoptTupyemom daine, nosBuMTCA MHPOPMALMOHHOE OKHO C coobLieHneM 060 Bcex nepeceveHusix
WUMEH U/vnu perncTpoB ¥ NpeasioKeHMeM NpoJoimKMTe NMMBO OTMEHUTbL UMNOPT

6.1 Tunbl nepeMeHHbIX

B Owen Logic ncnonb3ytotcst Tpy TMna NnepeMeHHbIX:

*  OyneBcCKuUi (ABOWNYHBIN);
*  LeNOYUCNEHHbIN;
* C nnasaroLen 3anaTon (BeLeCTBEHHbIN).

3HaveHusi OT OHOMN NepeMEHHON K ApYro MOryT NnepeaaBaTbCs TOMbKO NpYU COBMaAaroLWMX TUNax nepeMeHHbIX.
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6 MNepemeHHbIEe

ByneBckui Tun
MepemeHHasa GyneBCcKOro TMna MoXeT NPUHMMaThL O4HO M3 AByX 3HadveHui: 1 (True) unm O (False).

Ha cxeme nepemMeHHbIe 6yJ'IeBCKOFO TNna coegnHATCA YepHbIMU NTUHUAMW:

PucyHok 6.9

LlenoyncneHHbIn TUN
lNepemMeHHas Leno4YncrneHHOro TMna MoXeT NPUHUMAaTbL 3Ha4YeHne Lenoro Ynucna B gnanasoHe ot 0 oo 4294967295.

Ha cxeme nepemMmeHHble LeJlo4YUCIieHHOoro Tmna coegnHATCA KpaCHbIMU JIMHUAMWA!

>

PucyHok 6.10

Twvn c nnaBatoLwien 3anaTon

lMepemeHHas Tvna ¢ nnasatoLLein 3anATon MOXeT NPUHMMAaTh 3Ha4YeHWe BeLLeCTBEHHOrO Yucrna B auanasoHe oT —
3,402823E+38 o 3,402823E+38.

Uncna oamMHapHOM TOYHOCTW C MnaBaioLlelr 3ansaTor obecrneunBaloT OTHOCUTENbHYI0O TOYHOCTb 7—8 AeCATUYHBbIX
undp B gnanasoHe ot 10-38 o npumepHo 1038,

Ha cxeme nepemMeHHble Tuna c nfaBaloLLen 3ansiTon COeanHSTCA (*)VIO.I'IeTOBbIMVI JIMHNAMN!

PucyHok 6.11

6.2 CepBUCHbIE NepeMeHHble

CepBlCHble NepeMeHHble CBSi3aHbl C HacTPOWKOM NpubBopa M MOryT TOMbKO CYMTbIBATLCA. 3amnvcb B CEPBUCHbIE
nepemeHHble HegocTynHa. Habop cepBUCHBIX NepeMEHHbIX MOXET OTNNYaTbCS B 3aBUCUMOCTM OT npubopa.

BriBepuTe nepeMeHHyo X

CranpapiHble  Cepeuchsie Ceteswie, CaoT 1

[ Cepeuchrie (6) Wms THN NepeMeHHoR
=| Hackl peanbHOro BpeMeHy
CeryHap Lenoumncnentoe
MuHyTbi Llenouncrentoe
Yacul Leaouncnentoe
JUEETS Lenouucnentoe
Mecau Lenouncnentoe
foa Leaoumncnentoe

oK

PucyHok 6.12 — Bknagka CepBUCHbIe NepeMeHHbIe

Ha cxeme CcepBUCHblIe NepeMeHHble obo3Ha4vatoTcs CepbiM LIBETOM:

126



6 MNepemeHHbIEe

log,

PucyHok 6.13

CepBUCHbIe NepeMeHHbIN AN NPMGopPOoB BTOPOro NoKoneHus

B npubopax BTOPOro MOKOMNeHWUs! HET CEePBUCHbLIX MepeMeHHbIX. BMecTo cepBUCHBIX NepeMeHHbIX MCMNOonb3yeTcs
NpuBsi3ka NepeMeHHbIX K NapameTpam npubopa (cM. pasaen MNpuesiaka NepeMeHHbIX kK napamMeTpam).

6.3 lNepemeHHble UHTepdenca cBa3n

B Tabnuue nepeMeHHbIX ANs KaXaoro uHtepdenca cBs3n co3gaeTcsl OTAeNbHas BKMNagka ¢ OnUcaHWeM CeTEBbIX
nepemMeHHbIX. B 3aronoske Bkragku ykasblBaeTCa TUM UHTepdenca u Homep 3aHMMaemoro crnoTa.
Pexxum Master

Onsa wHtepdenca ceasun B pexume Master Tabnvua cogepXnt BKNagkn ¢ CETEBbIMU MEPEMEHHBbIMU OIS KaXK4oro
onpaluvMBaemMoro ycTponcTBa.

BhiBepuTE CETEBYHO NEPEMEHHYHD WK CO3AATE HOBYHD X
Cranpapreie Cepeucheie  Ceteswie, Cnot 1| Ceteswie, Chot 2
@eFan +HB XEE Mowck

[ Cereswie, Crot 2 Ycrpoiicteo (2) (—
Ycrpoiicteo, 16

WMma nepemennoi | Tun nepemenron | Oyukuma utesnn | Oyukums s3annckn | Agpec pernctpa | Appec Guta (oB) KommenTapui
Variable-1 Bynesckoe - 0x01 - Ox05 - o 0
Variable-2 Bynesckoe - w01 B 0x05 L 0 1
Bynesckoe - 0x01 = 0x05 - 0 1
0K

PucyHok 6.14
O HacTpoikax nepemMeHHbIX cM. noapobHee B pasgene Pexum Master.

Pexum Slave
,U,J'Iil MHTepd)eﬁca CBA3U B pexnme Slave Ta6nv|u,a 0To6pa>|<aeT CYMTbIBaeMble ceTeBble NepeMeHHbIe.

BribepwTe ceTeByto NEpeMEHHYI0 MAWM CO3AaATe HOBYID X

CraHaapTHele | CepeucHble | CeTessie, Cnot 1

eA@IR + LB XBE Mowck
[J Cetesrie, Cnot 1 Cam (2) WMA nepeMeHHOR Twn nepeMeHHon Appec peructpa WMcnonk3oeaHne B NpoeKTE KommeHTapuia
Variable LlenouncneHHoe © 513 da
Variable-1 LlenoumcnenHoe @ 514 Het
Variable-2 Llenouncnentoe @ 515 Het
< He geifpaHa > LlenoumcnenHoe @ 512 Het

OK

PucyHok 6.15
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6 MNepemeHHbIEe

O HacTpoWkax nepemMeHHbIX cM. nogpobHee B pasaene Pexum Slave.

6.4 NpuBasKa nepeMeHHbIX K NapamMmeTpam

NMPUMEYAHUE

anIBFI3Ka nepemMeHHbIX K napamMmeTpamM OOCTYMNHa TOJbKO AnA I'Ipl/l60pOB BTOPOro NOKoJeHuA. Cnucok
ﬂpMGOpOB BTOPOIro NoOKoneHma CM. B pasgene O nporpamMmme.

B np|/|6opax BTOPOro noOKoNneHnA MOXHO MNpuBA3aTb NepeMeHHble K napamMmeTpam an6opa N ncnonb3oBatb B
nporpamMmme. HepemeHHble, npmBA3aHHbIe K NapamMeTpaM, AOCTYNHbI ANnA YTeHUA U UBMEHEHNA.

[na NnpuBssku NnepemMeHHON K NnapameTpy npubopa cnenyer:

1.

OT1kpbITb HacTpoiku npubopa.
m APUMEYAHUE

an/IBFl3Ka nepemMeHHbIX OOCTyNnHa He And BCeX NapaMeTpoB.

BbibpaTtb napameTp 4N NpUBSA3KN U HaXaTb Ha KHOMKY «...» B rpade NepemMeHHasi OkHa HaCTpOeK.

HacTpoiika npnbopa
=} Buom 3
L wcKpETHEIR THA
—|- Buon 4
LuckpeTHeIi TN
—}-Bxon 5
Muckperhil Twn
=} Buon 6
L wcKPETHEIR THA
Wamepektbie shaderna float
—}- Modbus Slave

UNM CLOUD
Hactpoitkw nopta R5-485
Apxue
CocTonnwe Gatapen
—}- CeTeBtie HaCTpofKkK
Hacrpoiikn Ethernet
Hacrpoiiku noakniouetn k Owen Cloud
CraTyc npubopa
MNaponk
Yach

Mogynm pacumpetna

MNpaea yaanénnoro aoctyna us Owen Cloud

Mma 3HaveHue

Taﬁl\-'la','T NepeExona B Be30NacHOE COCTORHME, CEK

Cteyteteyet cetesol o6men mo MODBUS

TaiimayT nepexona B GesonacHoe COCTORHWE, CEK

MuHumaneHoe sHaverne: 0
MakcumaneHoe sHaderwe: B0
Modbus pernctp: 700

- O X
MepemerHan

0 <He BbiBpana > ..
"

< He Brifipaqa =

JaKphITE

PucyHok 6.16

B OTKpbIBLLEMCA OKHE I'IepemeHHblx Bbl6paTb nnn co3gatb NnepemMeHHy 414 NPpUuBA3KA. BbloeneHHble
cepbiM NepeMeHHble OOCTYMHbI TONbKO ANA YTEeHUA.

BribepuTe NepeMeHHY UAK CO3AaIATE HOBYHD

CraHaapTHble
e@ak
[J Crangapthwe (1)

Variable

HMmA nepemMeHHOR

Mowck

3HaueHue No

Twun nepemeHHOR
YMONUEHM

SHSDFDHE.':I&BM CHUMOCTE

LlenouucnenHoe - [] 0

v O

Mcnonssosanve B

KommeHTapui
npoexTe

Het

Het

OK

PucyHok 6.17

Nwmsa npuBasaHHOM nepemeHHon byaeT otobpaxartbes B rpade «epeMeHHas» HanpoTuB napameTpa.

Mocne NPUBA3KN K NapaMeTpamM nepeMeHHble MOXHO MCMNOJ1b30BaTh B nNporpamMmme. Takum o6pa30M,
3Ha4YeHnd napaMeTpoB MOXHO YNTaTb U UISMEHATL B NporpamMmme.
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6 NepemeHHbIE

Ecnu npmesizaHHas k napaMeTpy nepeMeHHas UCnonb3yeTcs Ans 3anncu ¢ noMoLbto 6noka, a 3HadeHme
napameTtpa He N3MEHWSOCh, TO 3anMcaHHOEe Yepe3 OoK 3Ha4YeHne ByaeT XpaHUTLCSA B NEPEMEHHON OAMH
umkn. B cnegyowem Lmkne 3Ha4eHMe nepeMeHHon ByaeT npovmMTaHo M3 napameTpa.

El NPUMEYAHUE

6.5 KonnpoBaHue nepeMeHHbIX

lMepemeHHbIE MOXHO KOMMPOBAaTb U3 MPOEKTa B MPOEKT A1 NOBTOPHOIO NCMOMb30BaHNS U COKPaLLEHNS BPEMEHU Ha
pa3paboTky. [1na konupoBaHusa nepemMeHHoON cneayeT BblAenvTb OroK ¢ NnepeMeHHON B UCXOAHOM NPOEKTE U HaXaTb

KHOMKY D Ha naHenn WUHCTPyMEHTOB WIn Bbl6paTb KOMaHAay KOHMpOBaTb B KOHTEKCTHOM MeHI0 Onoka.

I'IepemeHHaﬂ BCTaBIAeTCA B /J,pyr0|7| NPOEKT HaXXaTuem Ha KHOMKY D Ha naHenn MHCTPyMEHTOB Ui C NOMOLLbHO
Bbl60pa KoMaHabl BcTaBUTb B KOHTEKCTHOM MEHIO XOriCTa.

NMepeMeHHbIe

Bo BpeMsi BCTaBKM CKOMMPOBAHHOIO Orioka nepeMeHHON B NPOEKT NPOBEPSIOTCS BCE CBOMCTBA NepeMeHHbIX. Ecriv B
NpoeKTe eCcTb NepemMeHHas C NOMHOCTbIO CoBNagalLwumMmn CBoOMCTBaMU, To oHa aybnupyertcs B 6nok. lNepemeHHble ¢
OTNMYaKLLMMNCS CBOMCTBaMM aBTOMAaTUYECKM co3patoTca B npoekte. Ecnn MmeHa nepemeHHbIX COBMagatoT, HO
Apyrve CBOMCTBa OTNIMYAKOTCH, TO CO30AETCH HOBasd NEepeMeHHasi, HO KOHMMNWKT MMeH oTobpaxeH B Tabnuue
nepemMeHHbIX, 1 TpebyeTCst CMEHUTb UMsi OAHOW U3 NEePEMEHHbIX.

1 [IPUMEYAHME ) ) )
B NPOEKT Ana npl/l6opa, KOTOPbIN HE NOAAEP>XMBAET TUN AaHHbIX C NiaBakowen 3andTon, HeBO3MOXHO

BCTaBUTb NepeMeHHble Tuna C nnaearoLlen 3ansiTon.

=1 | MTPUMEYAHUE .
1 | |OHeproHesaBricMble nepeMeHHble HEBO3MOXHO BCTaBUTb B NMPOEKT Ans npubopa, KOTopbIi UX He
—= |noaaepxuBaer.

CepBMCHbIe nepemMeHHblIe

B npoekt ons npubopa, KOTOPbIA He MNOAAEPKMBAET 4Yacbl pearibHOr0 BPEMEHWU, HEBO3MOXHO CKOMUPOBATb
CEepBUCHbIE NEPEMEHHbIE.

NMepemeHHbIe HTEepdenca ceasmn

B opyroi NpoekT MOXHO CKOMMPOBaTh TONBKO NEPEMEHHbIE HTepderica CBA3N B pexnme Slave Ans MAEHTUYHOro
HomMmepa cnoTa. [lepemeHHble MHTepdenca ceasn B pexxume Master cnegyet cosgasaTb BpyyHyto. Bo Bpems BcTaBku
CKOnupoBaHHOro Grioka ceTeBoW NepemMeHHON B MPOEKT NPOBEPSAIOTCA BCe CBOWCTBA NepemMeHHbIX. Ecnu B npoekTe
€CTb MepemMeHHasi C MOSHOCTbI0 COBMagalwLwuMn CBOWCTBaMU, TO OHa Aybnupyetcsa B 6nok. lNepemeHHble ©
OTNMYaLLMMNCS CBONCTBAMW aBTOMAaTUYECKM CO3A4aloTcs B npoekTe. Ecnu umsa wnn pernctpbl nepemeHHbIX
COBMajalT, HO JpyrMe CBOWCTBa OTMMYAIOTCH, TO CO3[AaEeTCs HOoBas MepemMeHHasl, HO BO3HMKAeT KOHMMUKT
permcTpoB nnu umeH. KoHnNnkT MOXXHO yCTpaHUTb B Tabnvue nepeMeHHbIX, 3a4aB OpYroe MMsi Uiv permcTpsi.
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7 bubnunoteka

7 bubnunorteka
BHMMAHUE .
[ns pasHblx Mogenel NpubopoB CNNCOK AOCTYMHbLIX 3NEMEHTOB BUONNOTEKM KOMMOHEHTOB MOXET
OTNMYaTbCS.
B oTkpblTOM npoekTe Ha naHenu Bubnuoteka komnoHeHToB 3.3 OOCTYMHbl pasgenbl C KOMMAOHEHTamMu AOns
pa3paboTku nporpammsl 4.3.

Paspgenbl 6ubnmoTekn KOMNOHEHTOB:

o OyHKUMKM 7.1 ciyxaT A5 BbINOSIHEHWS SIOrMYECKMX, apudMeTUYEeCKMxX onepaumi n ap. PyHkumn He
COXPAaHSIIOT COCTOSIHUS CBOMX BHYTPEHHUX NEPEMEHHbIX. YNCrO ncnonb3yemMbiX PyHKLUMIA OrpaHUYEeHO TOMNbKO
06beMoM NaMsTu NpmModopa;

*  OyHKUMOHanbHble 6roku (PB) 7.2 criykat ans BbIMONHEHNs onepauunii, TpebyoLmx COXpaHeHNs COCTOSIHUS
CBOUX BHYTPEHHUX nepeMeHHbIX. K ®b oTHOCATCA Tpurrepbl, CHETUMKKN, TanMepbl 1 apyrue. Kaxaas mogens
npmubopa umeeT cOOCTBEHHOE OrpaHNYEHNE Ha KONMYeCTBO ncnonbayembix @b (cM. pykosodcmeo o
aKcryamayuu npubopa);

+ pasgen Makpocbl npoekTa 7.3 cogepXuT Co3AaHHble NoMnb3oBaTenemM unm 3arpy>KeHHble C MOMOLLbIO
MeHemxKepa KOMNOHeHTOB 4.10 Makpochl;

+ OnemeHTbl ynpaBneHus 7.6 cryxar ans nporpammMmpoBaHms aucnnes npubopa 4.4 n otobpaxatoTcs Ha
naHenu Bo BpeMsi paboTbl ¢ NpMBoOpPoOM C MOHOXPOMHbIM TekcToBbIM YXKKU 4.4.1.

7.1 DyHKUMM

* Jlornyeckune cpyHkummn 7.1.1;

*  ApudmeTtnyeckue yHKunmn 7.1.2;
*  ®yHKUMM cpaBHEHMSA 7.1.3;

+ CpBuroBble oyHKUMK 7.1.4;

+ butoBble pyHkLMK 7.1.4.

7.1.1 Jlornyeckue cpyHKLUMN

* N(AND)7.1.1.1

« WIN(OR)7.1.1.2

« HE(NOT)7.1.1.3

*  Wckntovarowee NN (XOR) 7.1.1.4

OcobeHHOCTbI0 paboThl 6rOKOB NOrMYeckUx OYHKLUMIA SBMSIETCSt MX CamMOHACTpoWiKka Ha TN AaHHbIX. Ecnu k Bxogy
6noka 6bina noacoeAnHEHa LienodmcrieHHasi nepeMeHHas, To 6ok aBToMaTUYecKu nepecTpamBaeTcs Ha paboTy ¢

LENOYNCIEHHBIMW 3HAYEHUSMU.
I
: AND

324425 % -
AND |

82,39 . .
AND |-

PucyHok 7.1

Ona cdoyHkuun U n UNWN cnepyet yuuTbiBaTb, YTO HEMOOKMNIOYEHHbIE BXOAbl GNOKOB 6GyayT MMETb cneayoline
COCTOSAHMS:

o ansa dyHKumm U — normyeckas «1»;
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7 bubnunoteka

*  ana doyHkumm UMW — norudeckuin «Ox».

B atom cny4yae Orokn BbINOMHAOT d)yHKLI,MIO NoBTOPUTENA CUrHana. Ons yBEINU4EeHnA 4ncna BxogoB Yy J1IOrM4YeCKmnx
beHKLJ,VIVI NCNoNnb3yeTCA NX KaCKkagHOE BKITHOYEeHMe:

11— 11—

e— "0 apt—a = R—{AND|-q

13 —1 13 —
PucyHok 7.2

7.1.1.1 U (AND)

D D= e )

PucyHok 7.3

Ecnu Ha oba Bxoma 6rnoka yHKLMM MOCTYNawT cuUrHanbl forndeckort «1» (Bce BXodbl BKIMIOYEHBI — KOHTaKThI
3aMKHYTbI), TO HA BbIXOAE MOSABMNAETCS CUrHAM NOrMYECcKon «1» (BbIXOA BKITOYEH).

Pa6oTte yHKLUM COOTBETCTBYET TabniuLa COCTOSIHUI:

"1 12 Q
0 0 0
0 1 0
1 0 0
1 1 1

Ecnn Ha Bxoabl 6noka beHKLI,I/II/I NoCTynarwT LeNnovYncreHHble 3HadyeHund, To onepauund 6y/:|,eT npouv3eeneHa Hapg
KaxkablM OUTOM 3Ha4YeHUs1 B OTAENbHOCTMW.

0011
n | 0101
0001

7.1.1.2 N (OR)
I1

PucyHok 7.4

Ecnu Ha oguH 13 Bxo4oB 6roka yHKUUKM NOCTYNaeT CMrHan formyeckon «1» (KOHTakTbl 3aMKHYThI), TO Ha BbiXoAe
anemeHTa nosBnsieTcs nornveckas «1» (BbiIxod BKITHOYEH).

Pabote (pyHKUMM cooTBETCTBYET Tabnuua COCTOSHUIA:

1 12 Q

0
1
0
1

aAlalalo
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7 bubnunoteka

Ecnu Ha Bxogbl Gnoka q)YHKLI,VII/I NoCTynakwT LeNIoYUCIeHHble 3Ha4YeHud, To onepauund 6yp,eT npoun3sengeHa Haa
KaXkabIM OUTOM 3HaYeHUs B OTAENbHOCTU.

0011
I | 0101
0111

7.1.1.3 HE (NOT)

(DyHKLI,MFI ncnonb3yeTca Anda MHBepTupoBaHMA CUrHana.

11

ki |
===\ Q

v

PucyHok 7.5

Ecnn Ha Bxoad 6Gnoka (yHKUMM MocTynaer curHan normdeckoro «0» (KOHTaKTbl Pa3oMKHYTbl), TO Ha Bbixode
areMeHTa NosIBMSIETCS formyeckas «1» (BbIXO4 BKIOYEH), U HAOGOPOT: CUrHaM MHBEPTUPYETCSI.

Pabote (byHKLI,I/IM COOTBETCTBYET Tabnuua CoCToSHUIA:

1| Q
0|1
110

Ecnu Ha Bxopg 6rnoka d)yHKLI,VIVI nocTynaeT LuenovyncrieHHoe 3HadyeHune, 1o onepauna 6y,u,eT npon3seneHa Haa KaxxabiMm
OMTOM 3Ha4YeHMs B OTAENBbHOCTM.

01
10

HE
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7 bubnunoteka

7.1.1.4 Ucknovarwee UJTUN (XOR)

7
=

I1

XOR

PucyHok 7.6

Ecnu Tonbko Ha oauH 13 BxogoB Onoka yHKLMK NOCTYNaeT fornyeckast «1», TO Ha BbIXOAE 3fIeMeHTa MosiIBNsSeTCS
nornyeckast «1» (BbIXOA BKIOYEH).

Pa6oTte yHKLUM COOTBETCTBYET TabnuLa COCTOSIHUN:

1 12 Q
0 0 0
0 1 1
1 0 1
1 1 0

Ecnn Ha Bxogpl (byHKLI,Ml/I NnoCTynarT UeNnoYuCneHHble 3Ha4YeHnd, To onepauuna 6yp,eT npon3segeHa Haa KaxabiMm
OMTOM 3Ha4YeHMs B OTAENBbHOCTM.

0011
XOR | 0101
0110

7.1.2 ApncpmeTnyeckme pyHKLUM

BHUMAHUE

A\

ApndmeTnyeckme OyHKLMN C NaBatoLLEeln 3ansaTon He A0CTYNHbI Ans npubopos nuHenkn MP110.

Onepauun apudmeTnyecknx yHKLUM MOTyT NPOM3BOANTBLCS TOMbKO Had 3HAYEHMSIMU LIENOYMCIIEHHOIO TUMa U
Tuna ¢ nnasatoLLlen 3anaTon.

HasBaHue LlenouncneHHbin | Tun c nnaBawoLen
T™n 3ansaTon

CnoxeHune ADD 7.1.21 fADD 7.1.2.1
BbluntaHme SUB7.1.2.2 fSUB 7.1.2.2
YMHOXeHNe MUL 7.1.2.3 fMUL 7.1.2.3
[enexne DIV7.1.2.4 fDIV7.1.24
[eneHune c octaTtkom MOD 7.1.2.5 -
BoaBeaeHue B

A - fPOW 7.1.2.6
Mogynb oT uncna - fABS 7.1.2.7
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7.1.2.1 Cnoxenue (ADD, fADD)

V1+V2=Q =P

PucyHok 7.7

Ons onepaunii Hapg LUENOYUCIIEHHLIMU 3HAYeHMAMU ucnonb3yetca 6nok ADD, Hapg 3HayYeHusIMKM C NnaBaroLlen
3anston — fADD.

Pe3yﬂbTaTOM onepauunn (*)YHKLI,VII/I Ha BbIXoAe ABIAETCA CyMMa BXOAHbIX 3HaYEHUN.

Ecnu Bo BpeMs BbINOMHEHWUSI onepauMn 3HadeHue yncna nomnyyaetcsa 6onblie 4294967295 (32 6uta), TO OUThI,
BbIXOAsILLME 3a pa3psaHOCTb 32 BuTa, oTceKatoTCs.

Mpumep

[MpumeHeHne GNOKOB yHKLUM OIS CROXeHUst umcen 24 +2 +2 +7 = Q = 35.
24
| 24 = ryy
e} 26 26
SEEEVISSE B e = I o P
| 2 | T , k 7| ADD @

PucyHok 7.8

7.1.2.2 BoiuntaHue (SUB, fSUB)

v1v2Q—> )=

PucyHok 7.9

Ons onepauni Hag UENOYMCIEHHBIMU 3HAYeHUAMU ucnonb3dyeTcs 6nok SUB, Hag 3HadeHusiIMM C nnaBatoLlen
3ansaton — fSUB.

PesynsratoM onepaumm oyHKLUMM Ha BbIXOAe SIBASIETCA Pa3HOCTb BXOAHbLIX 3HAYEHU.
Ecnu Bo BpeMsi BbINONHEHUs onepaunn pyHKLMn Ha Bxoae V1 3HavyeHue ymcna MeHblue 3HavyeHusa Ha Bxoge V2, 1o

pe3ynsratoM OydeT 4ncno, nonyyYyeHHoe crnoxeHneM mnagwero yucrna nmoc 0x100000000 (4294967296) muHyc
3Ha4veHue uncrna 6onbwero: (V1 + 0x100000000) - V2 = Q.
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Mpumep

MpumeHeHue 6rnoka OyHKUMM AN BblYUTaHWA Yncen 24 — 2 = 22;

L2 - 22 22
| | 2|SUB |~ a |
| 2 le,x I

PucyHok 7.10

lMpumeHeHus 6noka yHKUMM ANng BelYMTaHus yncen, rae V1 mexblie V2: 2 — 24 = Q = 4294967274.

. 4294967274 4204967274
24| SUB | - . " @

L2
| 24 ﬁf‘ I

PucyHok 7.11

7.1.2.3 YMHoXxeHue (MUL, fMUL)

e
V1XV2=Q* iMULx-x@

PucyHok 7.12

Ons onepaumii Hag LENOYUCIIEHHBIMU 3HAYeHMsAMKU ucnonbayetca 6nok MUL, Hag 3HayeHusiMM € nnaBaroLlen
3anaTton — fMUL.

Pe3yanaTOM onepauunn (*)YHKLI,I/II/I Ha BbIXo4e ABINAETCA npon3BeaeHne BXOOHbIX 3HaYEHUN.

Ecnu BO BpeMs BbINOMHEHUS onepaunm yHKLUMM 3HadeHre Yncna nonyyaetcs 6onblie 4294967295 (32 6uta), 1O
6uUTbI, BbIXOASLWMNE 3a paspsgHocTb 32 6uTa, oTcekaloTcs.

Mpumep

MpumMeHeHne 6oKoB YHKLUN 1S NEPEMHOXEHMUS Yncen 24 -2 - 2-7=Q = 672.

-2 MUL | gﬁ g

e
48 4 _ _
MUL : :

PucyHok 7.13
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7.1.2.4 Denexue (DIV, fDIV)

>y
V1V2=Q =p Jov]——<3
.

PucyHok 7.14

[na onepaunii Hag UENOYUCNEHHBbIMM 3HAYeHMAMMU ucnonb3yeTcsa 6nok DIV, Hag 3HadeHMsaMM C nnaBatoLLemn
3anaton — fDIV.

PesynsraTom onepaumn yHKLMW Ha BbIXOAE ABMAETCH YAaCTHOE OT AeneHUs BXOAHbIX 3HaYeHUIA.

Ecnu Bo BpeMA ncnornb3oBaHUA onoka DIV B pesynbrarte geneHna nony4yarTca gonu uenoro 4Ynucra, To Ha Bbixoae
npon3BoanNTCA OKpYyrneHne 3Ha4YeHna a0 Lernoro Ymcna B MEHbLLUYHO CTOPOHY.

B cnyyae geneHus Ha 0 Ha Bbixoae anemeHTa Oyaet 3HadveHue 0.
Mpumep

lMpumeHeHne 6rnoka oyHKUMK aNns geneHns Yicen 24 +2=Q =12

PucyHok 7.15

7.1.2.5 [leneHune c octatkom (MOD)

V1 e

o]
(V2

PucyHok 7.16

PesynbratoM onepaumm yHKUMM Ha BbIXOAE SBMSIETCA OCTATOK OT AENeHWsS BXOAHbIX LIENOUYNCITIEHHBIX 3HAYEHWUA.
B cniyyae genenuns Ha 0 Ha Bbixoge b6roka dyHkuumn 6yaet 3HadeHume 0.

Mpumep

[MpumeHeHne 6rnoka OyHKUMM NS BbIOENEHUSA LEMNOro ocTaTka oT AeNneHust ymcna 22 Ha 3.

22 %2--22
) 1 1
3|MOD | ——. Ql
BN

PucyHok 7.17
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7.1.2.6 Bo3BegeHue uucna B cteneHb (fPOW)

i
v -

V2 ]

V12 = Q == P <

PucyHok 7.18

PesynstatomM onepauun yHKLUMKU Ha Bbixode siBnsieTca nepemeHHas tuna float, pasHas umicny V1, Bo3segeHHOMY B
cteneHb V2.

Brnok paboTtaeT TONbKo CO 3Ha4YEHUSIMM C MIaBatoLLEN 3anaTown.
Mpumep

MpumeHeHue 6rnoka yHKLMM ANA BO3BEAEHMSA Yncna 3 B cTeneHb yncna 4.

3
3 - 3 3
: — a1 81
4| fPOW ] 0
[:4 4 11

PucyHok 7.19

7.1.2.7 Baatne moaynsa ot yucna (FABS)

V]=Q=p [V (EES) o]

PucyHok 7.20

Bnok pa60TaeT TOMbKO CO 3HAYEHMSIMU C NaBatoLLEn 3ansaTon.

Pe3yanaT0M onepaunn beHKLI,I/II/I Ha BbIXo4e ABNAeTCA MoAyrnb nogaBaeMoro Ha BXo4 3Ha4eHua.
Mpumep
MpumeHeHWe GrokoB yHKUUM NS onpeaeneHus mogynewn yncen: |-3,4| = Q = [-3,4/, [6,7] = Q =6,7

34 | %8s 3;4'_354@

PucyHok 7.21
PucyHok 7.22

7.1.3 DYyHKUNM CpaBHEHUA
+ PaBHo (EQ) 7.1.3.1;

+ bBbonbwe (GT, fGT) 7.1.3.2;
* Bbibop (SEL) 7.1.3.3.
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7.1.3.1 PaBHo (EQ)

W

V2 e

»

PucyHok 7.23

PGSyJ'IbTaTbI BbIMNOJTHEHNA onepaunn onoka Ha BbIX04e CpaBHEHUNA BXOOAHbIX 3HAYEeHUN:
e V1=V2-5Q=1;
c VI>V2—-Q=0;
- V1<V2-Q=0.

Mpumep
[ % u
. 1 1
24 | EQ Q1
| o B — (|
- 24 24 24 1 B . .
1 0 0
29| EQ | —— Q2
. slEe
- 23 % - . _
PucyHok 7.24
7.1.3.2 bonbue (GT, fGT)
[ V2 | _ _
PucyHok 7.25

Pe3yJ'IbTaTbI BbIMNOJIHEHNA onepaunmn 6noka Ha Bbixoge npwn CpaBHEHNN BXOOHbIX 3HaYEeHWN:

+ V1=V2-5Q=0;
« VI>V2-5Q=1;
+ Vi<V2-Q=0.

[na cpaBHEHUS LENOYUCIIEHHBIX 3HA4YeHUN ucnonbdyerca 6rnok GT, Ang 3Ha4YeHUN C nNnaBarLWwen 3ansaTon — Bnok

fGT.
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Mpumep

24 24 .24

. 0 0
AES ——( a1 ]

24 24 24

- 1 1
23| GT ——m— Q2
o E (@2 |

24

BEE

23

PucyHok 7.26

7.1.3.3 Bbi6op (SEL, fSEL)

NPUMEYAHUE )
El ®yHkumsa Beibop (SEL, fSEL) B Owen Logic Ha3biBaeTca TepHapHas ycnoBHas onepauusa CpaBHEHUS.

PucyHok 7.27

Ecnu V1 paBeH nornyeckomy «0», TO pe3ynsTatoM BbINOMHEHUSA onepauny Onoka Ha BbiIXode SBMSETCA BXOOQHOW
curHan V2. Ecnu V1 paBeH normyeckon «1», To pesynsTtaTtoM BbIMONTHEHWST onepaumy G6roka Ha Bbixoge SABNsSieTcs
BXOAHOM curHan V3.

+ V1=0-Q=V2

+ V1=1-5Q=V3.

[nsa Beibopa LenoymcneHHbIX 3HadyeHun ucnonbsyerca 6rnok SEL, ons sHavyeHun ¢ nnasaioLlen 3anatom — Bnok
fSEL.
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r
e R
95]

[Tl

—

X

P Lo
@

LA

Mpumep
(VT 00—y
d
PucyHok 7.28
(V1 —
[ 2 |-

PucyHok 7.29

7.1.4 CaBuroBble PyHKLUM

« Jlornyeckunii casur Brieso (SHL) 7.1.4.1;
Jlornyecknin casur Bnpaeo (SHR) 7.1.4.2.

~N

7.1.4.1 NobuToBbLIN nornyecknn casur Bneso (SHL)

MobwuToBbIN norndeckunin casur Bneso (SHL) ucnonb3yetcs Ans BbINOMHEHMSA onepauun nobUTOBOrO SIOrMYECKOoro
casura onepaHaa X sneso Ha N BuT ¢ JoNonNHeHMeM HynsaMu cnpasa.

PucyHok 7.30

Mpumep
MpumeHeHue onsa casura yncna 38 (gecatnyHoe) = 00100110 (gBon4yHOE).

00100110 — 10011000

- 19 [ sHL '
n 8 152 152
ol " o2 B 1o, Q1
2 2 |

PucyHok 7.31
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7.1.4.2 NMo6buTtoBbLIN nornyeckumn casur snpaso (SHR)

Mobutosbin normdeckun casur snpaso (SHR) ucnonb3yetcs Ans BbINOMHEHWUS onepaumn NobnToBOro NornYecKkoro
casura onepaHga X Bnpaso Ha N 61T ¢ JononHeHneM Hynsamu crieea.

PucyHok 7.32

Mpumep
MpumeHeHue ana casura vncna 152 (aecatmnyHoe) = 10011000 (gBonyHoe).

10011000 — 00100110

— 152 | SHR '
~—— 152 38 38
2 1% s B Q1
2 2 |

PucyHok 7.33

7.1.5 butoBble hyHKUUMN

* YteHune 6uta (EXTRACT) 7.1.5.1;
+ 3anwuce buta (PUTBIT) 7.1.5.2;

*  [Hewwndpatop (DC32) 7.1.5.3;

* Lwndppatop (CD32)7.1.5.4.

7.1.5.1 YreHue 6uta (EXTRACT)

UteHune outa (EXTRACT) ncnonb3yeTcs A51s BbINOMHEHWS onepaumm YteHus 3HadeHms 6uta N B uncne Ha Bxoge X.
BuTbl HymepytoTca ¢ koHUa. Yucno Ha Bxogde X 3agaetcsl B AeCATUYHOM cucTeme. BbixogHoe 3HadeHve Q Bcerga

aBovyHoe (0 unm 1).

EXTRACT

o)

—
o

PucyHok 7.34
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Mpumep
[MpumeHeHus 6rnoka ans YteHus natoro 6uta ns yucna 81 (gecatmyHoe) = 1010001 (gBOMYHOE).

1010001

S Slacs
—{ N

PucyHok 7.35

7.1.5.2 3anucb 6uTta (PUTBIT)

3anuce 6uta (PUTBIT) ucnonbsyercs ons BeinonHeHWs onepaumm 3anncu B ymcne X s3HadeHus 6uta N B coctosiHue,
ykasaHHoe Ha Bxoge B (nornyeckme «0» unu «1»). Yucno Ha Bxoge X 3agjaetcs B AeCATUYHOM cucTeme. BoixogHoe
3Ha4yeHve Q — LenoYncneHHoe.

. (PutaiT |
| M —— | gl < a |

T_B

[va

PucyHok 7.36

Mpumep

lMpumeHeHus 3anucu 4YeTBepToro Guta B curHame nornyeckonm «1» ansa yucna 38 (mecatnyHoe) = 100110
(oBOMYHOE).

rl

| ¥

I 100110

I 110110

|

| 38 PUTBIT

I | 38 38 ix—qgm 54{_ o J
I — 4 T
i |

|

I

|

PucyHok 7.37

7.1.5.3 Oewundpatop (DC32)

Hewndpartop (DC32) ucnonbayetrca ans BbINOMHEHUSA onepauun npeobpa3oBaHNsl 4BOMYHOIO koga Ha BXxode B
MO3MLIMOHHBIA KOA Ha Bbixode. [leped BbINONMHEHMEM onepauMyM Hagd 3Ha4YeHMeM Ha BXoAde npeaBapuTernbHO
BbIMNOHAETCS NodMTOBas nornyeckas onepaums «M» c onepaHgom Ox1F (11111b).
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PucyHok 7.

38

Pabote gelumndpartopa COOTBETCTBYET NpMBEAEHHAs Tabnuua COCTOAHMIA:

Mpumep

33

7.1.5.4 lincpbpaTop (CD32)

NBOMYHBIA KO, Mo3KILMOHHBIA KO,
5 4 3 2 1 32 31 G 5 4
o 0 o o o o 0 o o o
0 0 o o 1 o 0 o o o
o 0 o 1 o o 0 o o o
0 0 o 1 1 o 0 o o 1
1 o o o 0 1
1 1 1 a0 1 0 0 o 0 0
1 1 1 1 o o 1 o o o
1 1 1 1 1 1 0 o o o
PucyHok 7.39

100001b & 11111b

_...

DC32

| 010b

PucyHok 7.

40

LLndpatop (CD32) mncnonb3yeTcsa A5is BbINOMHEHUSA onepauun npeobpas3oBaHMs NMO3MLMOHHOMO Koda Ha BXode B

OBOWYHbIN KOO, Ha BbIXOae.

PucyHok 7.

41

Ecnu BxogHoe ABouMyHOe 3HadeHue nmeeT Goree ogHoM nornyeckow «1» B paspsgax, To pabota wwudpartopa
BeLleTCS TONbKO CO CTapLUUM eANHUYHBIM Pa3psaoM.
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Pa6ote wmndpaTopa cOOTBETCTBYET TAabnMLa COCTOSHUM.

NBoMYHBIA KO,

Mo3SKILMOHHBIA KO,

7.2 PyHKUMOHAarNbHbIE OfIOKU

Tpurrepbl 7.2.1;
Tanmepbl 7.2.2;
leHepaTopbl 7.2.3;
Cuetumnkn 7.2.4;
PerynaTtopbl 7.2.5.

7.21 Tpurrepbl

D-tpurrep (DTRIG) 7.2.1.5.

7.2.1.1 RS-Tpurrep ¢ npMopuTETOM BbIKITHOYEHUS

RS-tpurrep ¢ npnoputetom BoikntoyeHus (RS) 7.2.1.1;
SR-Tpurrep ¢ npuoputeTom BkMtoyeHus (SR) 7.2.1.2;
OetekTop nepegHero gpoHTa umnynsca (RTRIG) 7.2.1.3;
HetekTop 3agHero dppoHTa nmnynsca (FTRIG) 7.2.1.4;

5 4 3 2 32 31 G 5 4 3
0 0 o o o 0 o o o 0
o 0 o o o 0 o o 0 o
0 0 o 1 o 0 o o o 1
o 0 o 1 o 0 o o 1 o
1 o o 0 1
1 1 1 o o 0 o o o 0
1 1 1 1 o 1 o o o o
1 1 1 1 1 0 0 0 o 0
PucyHok 7.42

RS-Tpurrep ¢ npuopmMTeTOM BbIKIIOYEHUS UCMONBb3YETCA ANS NepeknodeHns ¢ ukcaumen cocTosHUs BO Bpems
MOCTYNMEHNS KOPOTKUX MMMNYMbCOB HAa COOTBETCTBYOLWMIA BXoA. Ha Bbixoge Q noasuTtcs nornyeckas «1» no poHTy

curHana Ha Bxoge S.

RS1
| v -
R [ a— o
5
| v2
PucyHok 7.43

Pa60Ty Tpurrepa noACHAET npuBeeHHaA Ha PUCYHKe HUXe uarpamMmma.
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Bxon S ]

Bxono R

Boixon Q

PucyHok 7.44

B cnyyae ogHoOBpeMEHHOr0 NOCTYMNMEHMS CUrHanNoB Ha 0ba Bxoga NPUOPUTETHLIM SIBNSieTCst curHan Bxoaa R.

7.2.1.2 SR-TpUrrep ¢ npMopuTeTOM BKITHOYEHUS

SR-Tpurrep ¢ NpUOpMTETOM BKITHOYEHUS MCMONb3YETCS ONS MEPEeKnodeHns ¢ uKcaumen COCTOsHMSA B cryyae
NOCTYNNEHNs1 KOPOTKUX MMMYbCOB HA COOTBETCTBYIOLWMIA BXoA. Ha Bbixoge Q nosButcs normyeckas «1» no opoHTy

curHana Ha Bxoge S.

[w

SR1
s o]
R
PucyHok 7.45

Paboty Tpurrepa NosiCHSIET NPUMBEAEHHAs Ha PUCYHKE HUXKe auarpammva.

Bxon S ]

1

Bxoa R

Bohixon Q

1

PucyHok 7.46

B Ccny4yae o gHOBpPEMEHHOIO NOCTynreHna CMrHanoB Ha oba Bxoaa NPUOPUTETHLIM ABNAETCA CUITHa BXxoaa S.

7.2.1.3 [letekTop nepepHero chpoHTa umnynbca (RTRIG)

Hetektop nepegHero gpoHTa mmnynbca (RTRIG) ucnonbsyerca B crnyvyae HeobBXOOUMOCTM MMETb peakuuio Ha
M3MEHEHNE COCTOSIHUSI OUCKPETHOrO BXOAHOrO curHana. Ha Beixoge Q reHepupyeTcs eQuHWYHBIN MMMYNbC Mo

nepegHemy cpoHTy Bxoga l.

-

RTRIG1

| Q

—<_a ]

PucyHok 7.47

Paboty getektopa 06bsCHSET NpMBEAEHHAs Ha PUCYHKE HUXKe guarpamma.
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Bxon 1

Boixopn Q

Uwkn nporpaMMel

PucyHok 7.48
7.2.1.4 [letekTop 3agHero ¢ppoHTa umnynbca (FTRIG)

Hetektop 3agHero ¢poHTa mmnynsca (FTRIG) ncnonbsyetca B crnydyae HeobxoAMMOCTM WMMETb peakuuio Ha
N3MeHeHNe COCTOSHUS AMCKPETHOro BXOOHOro curHana. Ha Bbixoge Q reHepupyeTcd €4uMHWYHBbIA MMNYfbC Mo
3agHemy opoHTy Bxoga l.

FTRIG1

v

Q—<_ a |

PucyHok 7.49

Pa60Ty AeTeKkTopa oObsICHsIET npuBeneHHad Ha pUCyHKe HMXKE JuarpamMmma.

Bxon 1l

Boixon Q

Uwkn nporpamMmMel

PucyHok 7.50
7.2.1.5 D-tpurrep (DTRIG)

D-tpurrep (DTRIG) ucnonb3yeTca ans OpMUPOBaHWS UMMyMbCa BKIHOYEHWUS BbiIXOd4a Ha WHTEpBan BpeMeHu
nMnyneca Ha Bxoge D, BbIxogHON MHTepBan 6yaeT CMHXPOHU3MPOBAH C TAKTOBOW YacToTou Ha Bxofde C.

Ha Bbixoge Q Tpurrepa MosIBUTCSA CUrHan forMyeckoi «1» Mo ¢opoHTY TaKTOBbIX MMMYNbCOB Ha Bxode C npw
HanuuMu curHana norudeckol «1» Ha Bxoge D. BosBpat Bbixoga Q B curHan norudeckoro «0» npousoigeTt no
(PpPOHTY TaKTOBbLIX MMMYNbLCOB Ha BXxoAe C npu HannymMm curHana normdeckoro «0» Ha Bxoae D.

Bxog S NPUHYANTENbHO YCTaHaBJIMBAET BbIXOQ Q B COCTOSIHME NOrMyecKom «1».

Bxoa R aBnsietcs NPUOPUTETHBLIM U YCTaHaBNIMBAET BbIX0O4 Q B cocTosiHMe normyeckoro «0».

DTRIG1

o]

H :'I::/
M —

<
(X

oo o W

E
oy

PucyHok 7.51
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Pa60Ty Tpurrepa oObsCHSET npmeeaneHHad Ha pUCYHKe HUXKe aunarpamMmma.

Bxon C _| _l _|

]

1T,

Bxon D

Boixon Q)

PucyHok 7.52

7.2.2 Tanmepbl

* mnynbc BKMoYeHUs 3agaHHon anutenbHocTn (TP) 7.2.2.1;

» Tanmep c 3agepxkon BkntodeHms (TON) 7.2.2.2;

+ Tanmep c 3agepxkon otknodenus (TOF) 7.2.2.3;

*  WHTepBanbHbIn Tanimep (CLOCK) 7.2.2.4;

* VHTepBanbHbI Tanmep ¢ HegenbHbIM Luknom (CLOCKWEEK) 7.2.2.5.

7.2.2.1 Umnynbc BKNOYEHUA 3agaHHon anuTtenbHocTu (TP)

MMnynbC BKMOYEHUA 3agaHHom anuTenbHoctu (TP) ucnonb3yetrcs Ansa OpMMPOBaHUS MMNyfbCa BKIIOYEHUS
BblIXO4a Ha 3afdaHHbln MHTepBan BpeMeHn. Ha Bbixoge Q 6rmoka nosiBAsieTcs curHamn normdeckon «1» no poHTy
BxogHoro curHana l. MNocne 3anycka Bbixod Q He pearnpyeT Ha U3MEHEHWE 3HaYeHUs BXOQHOro CUrHana B Te4eHune
nutepsana Tuun. [10 ncTeyenne nHtepsana Tuwn BEIXOAHOW CUrHaN copacbiBaeTCs B ornyeckunii «0».

TP1

ER

1| T

—<_2 |

PucyHok 7.53

Paboty umnyrnbca 0GbSCHSET NPUMBEAEHHAs Ha PUCYHKE HUXKe auarpammva.

Bxopn 1

Il

Boixon Q

PucyHok 7.54

Jonyctumblin AnanasoH 3HadeHun Tamn o1 0 fo 4147200000 mc nnu 48 aHen.

[nutenbHOCTb nMmnynbca n eguHULLbl UAMepeHna BpeMeH HaCTpanBalkoTCA Ha NaHenm ceonicTB Pb.
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CeoicTea TP B x
= A
728l |
+ [lapameTpw
| Macwrat spevern Y

OnutencHocTe vMnyneca 1
+ [Ipouee

KorraeH Tapuii

Macwrab spemetn

PucyHok 7.55

7.2.2.2 Tanmep c 3apgepxkon BkrnroveHus (TON)

Tanimep ¢ 3agepxkon BkritodeHus (TON) ncnonb3ayetca ang onepauum 3agepxku nepegadn curHana. Ha seixoge Q
TanMepa nosIBUTCA CWUrHam Jnorn4yecko «1» C 3aOepXXKOW OTHOCUTENbHO (POHTa BXOA4HOro curHana |
NPOAOIMKUTENBHOCTbLIO HE MEHEE ANUTENBHOCTM Ton 1 BLIKMIOYMTCA MO cnagy BXOAHOro curHana.

TON1

v >l (G ]

bel Ton

PucyHok 7.56

Paboty Taimepa o6bsiCHAET NpUBeAEHHast Ha PUCYHKE HbKe guarpaMmma.

Bxon 1l

Boixon Q

Tunn

THMI'I__

PucyHok 7.57

Honyctumbln gnanasoH 3HadeHun T ot 0 go 4147200000 mc unu 48 gHen.

BpeMﬂ 3aEePXKN BKITIOYEHNA N €OUHULIbI USMEPEHUA BPEMEHN HACTpanBaloTCA Ha NaHenn ceoncTB Ob.

CeoicTea TOM 0 x
7z/21 |
 [lapameTps
MacwTah spereHi CEK
5
% [Ipouee
KorreHTapiii

Bpemna safepxKM BKMOYEHWUA
3apnaeT BpeMA 330EPHKM BHIKYEHA

PucyHok 7.58
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7.2.2.3 Tanmep c 3apgepxkon otknroveHus (TOF)

Tanmep ¢ 3agepxkon otknoyveHus (TOF) ncnonbsyetca Ans 3agepky oTkNYeHns Bbixoga. Ha Beixoge Q Tavimepa
NOSIBUTCS CUrHamn normyeckor «1» no ppoHTy curHana Ha Bxoge |, oTcueT BpemeHu 3apepxku oTknoveHus Toff
HayHeTCs Mo KaXAoMy crafgy BXOAHOro curHana. locne OTKMoYeHWsI BXOOQHOTO CurHama Ha BbIXode MOsIBUTCSH
curHan noruveckoro «0» ¢ 3agepxkon Toff.

TOF1

be| Toff

o ",

PucyHok 7.59

Pa60Ty Taﬁmepa obbsacHaeT npmeeneHHada Ha pUCyHKe HMXe aunarpamMmma.

Bxon 1l . _”_
n | t

Bboixon Q
t
T3an Tzan
PucyHok 7.60

Honyctumbln gnanasoH 3HadeHun T3ag ot 0 go 4147200000 mc unu 48 gHen.

BpeMﬂ 3a0EePXKN BbIKITKOYEeHUA U eAnHNL bl N3MEepEHNA BpeMeHN HaCTpanBaroTCA Ha NaHenun ceoncTB Ob.

CeoicTea TOF
=4
v [NapameTtp
cek  |v
Bpemna zanep¥kM BelKMoYEHWA 5
v [lpouee
KommeHTapui
Maciitab Bpemern

PucyHok 7.61
7.2.2.4 NutepBanbHbin Tanmep (CLOCK)

NMPUAMEYAHUE

WuTepBanbHbin Tanmep (CLOCK) goctyneH Tonbko Anst (pubopoB ¢ YacaMu pearnibHOro BpEMEHMU.
WHTepBaneHbin Taimep (CLOCK) ncnonb3yetcs ana opMmpoBaHns nMmnynbca BKIOYEHMS Bbixoda Q no yacam
peanbHoro BpemeHun. Bpems BkntoyeHns Th n otknioveHusa Tl Bbixoga ycTaHaBnNuBalOT B KayecTBe napameTpos
Tanmepa.

CLOCK1

13.03 11:05:40| Th QH@

14.03 11:05:40| TI

PucyHok 7.62
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Pa60Ty Taﬁmepa oObsICHsIET npmeeneHHad Ha pUCYHKe HUXKe guarpamMmma.

Boixon Q)

TE l TDTIU'I

PucyHok 7.63

Ecnun 3ajaHHOe 3HadyeHne BpeMeHU OTKNHYEeHUA MeHblle BpeMeHU BKIMHYeHUdA, TO AuMarpamMmma I'IepeKJ'HO‘-IeHI/IVI
Oynert umeTb BUA;

BRI EHN

0:00:00 0:00:05 25:59:50 0:00:00

cpena yeTBEpr NATHULE
24y

PucyHok 7.64

Jonyctumblin AnanasoH 3HaYeHUN Tein. U Torkn. OT 0,00 ¢ 4o 24 u.

,El,aTa N BpeM4a BKIMKOYEHNA N OTKIMIOYEeHUA HacTpanBaeTCcA Ha NaHenun cBoncTB OB.
CeoicTea CLOCK 3 3
LY

+ [lapametps
13.0311:0540 [+

Data v spema sewniovenwa 14,03 11:05:40
+ [lpouee

KomMmeHTapui

[Nara » BpemMA BKMOYEHWA

PucyHok 7.65

7.2.2.5 NHTepBanbHbIN Tanmep ¢ HeaenbHbIM yuknom (CLOCKWEEK)

% | IPUMEYAHUE
1 | [WHTepBanbHbIn Taimep ¢ HeaenbHbIM Lmknom (CLOCKWEEK) goctyneH Tonbko Ans npubopos ¢ Yacamu
—=— | peanbHOro BpeMeHM.

WHTepBanbHbI Tamep ¢ HegenbHbiM umknom (CLOCKWEEK) ucnonb3yetcs ana chopMupoBaHUA UMMNynbca
BKITIOYEHWS Bbixoda Q no Yacam peanbHOro BpeMeHW ¢ y4eToM aHen Hegenw. Bpems Bknioyernns Th n oTknodeHns
Tl Bbixoga Q v gHK Hegenu paboTbl yCTaHaABMNMBAIOT B Ka4eCTBE NapaMeTpoB Tanmepa.

CLOCKW1

13.03 11:05:40| Th Q@

20.03 11:05:401 TI

PucyHok 7.66

Paboty Tanmepa 06bACHSIET AMarpamma Ha PUCYHKE HUXKe.
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1-geHb (244)  2-geHb (244)

Boixopn Q

Tern Toten Texn Totkn

PucyHok 7.67

BHYTpeHHsIA CTpyKTypa Tarimepa UMeeT crieayoLmin Bua,.

ThicLock

[Tona

&

PucyHok 7.68

Jonyctumblin AnanasoH 3Ha4eHUN Ten U Torn OT 0,00 € 00 24 u.

HacTtpolika BpeMeHM BKITHOYEHMS N OTKIIOYEHNSI U yKa3aHWe AHEN HeAenv NpouM3BOANTCS Ha naHenu ceoncTs Pb.

CeoicTea CLOCK WEEK 8 x
=4
7=l
w [lapameTps
v

INaTa 1 BpEMA BKNHYEHWA 13.03 11:05:40
DNata v pemA seiknousHA 2003 11:05:40
v [lpouee

KommeHTapiA

i nepenn

PucyHok 7.69
7.2.3 leHepaTOpbI

» [eHepaTtop npsimoyronbHbix uMnynbcos (BLINK) 7.2.3.1.

7.2.3.1 FeHepaTop npaAMoyronbHbiXx MnynbcoB (BLINK)

leHepaTop npsimoyronbHbix uMnynbcoB (BLINK) ncnonb3yetca onst dhopmMupoBaHUs MpsiMOYTofibHbIX UMMYIbCOB
nynscaunn. Ha Bbixoge Q reHepaTopa hOPMUPYHOTCA MMMNYNbCbl C 3agdaHHbIMW NapameTpamu OIMTEeNbHOCTU
BKMOYEHHOTO (Ten — CUrHaAN normdeckon «1») u OTKNMOYEHHOro (Tomn — curHan nornyeckoro «0») cOCTOAHUA Ha

BPEMS OENCTBUA yrpaBnsitoLero curHana Ha exoge | (curHan norndeckon «1»).
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BLINKA1

1c| Th
-2c| Tl

PucyHok 7.70

Paboty reHepaTopa NosiCHAET NpUBEAEHHAs Ha PUCYHKE HIbKe AuarpaMma.

Bxopn 1

Bbixon

Jonyctumbln AnanasoH 3Ha4YeHUN Tgn U Torkn: OT 0 0 4233600000 mc nnu 49 aHen.

OnuTensHOCTb BKIMIOYEHHOTO Y OTKITHOYEHHOIO COCTOSHUIM HAcTpamBatoTCs Ha naHenu ceoncts Pb.

MapameTp Th cooTBeTcTBYET Tk

MapameTp Tl coorBeTCTBYET Torvn.

7.2.4 CyeTUYMKHN

-

Toten| Tern

PucyHok 7.71

CEoNCTEa BLINK
=|A
7=s1|

 [lapameTtp Th
MacwTal spemeHi CEK
1
+ [lapamerp Tl
MacwTal spemeHi CEK
[nuTensHoOCTe OTKN. COCTOAHMA 2
w [lpovee

KormeHTapui

[muTensHOCTE BEKN. COCTORAHMEA

JapaeT AMWTENEHOCTE BKMIDYEHHOMD COCTOAHKA
CcHrHana

PucyHok 7.72

*  VIHKpeMeHTHbIN cyeT4mk ¢ aBTocbpocom (CT) 7.2.4.1;
*  YHuBepcanbHbin cHeTumk (CTN) 7.2.4.2;
*  VIHKpeMeHTHbIN cyeTumk (CTU) 7.2.4.3.

7.2.4.1 "HKpeMeHTHbIN c4eTUYuK ¢ aBTocopocom (CT)

MHKpeMeHTHBIN cyeTunk ¢ aBTocopocom (CT) ucnonb3yercs ans nogcyeTta 3agaHHoro yncna umnynscoB N (Bxog N
— yCTaBka u4ucrna umnynbcoB). Ha Bbixoge Q cyeTyMka MOSBUTCS MMMYMbC CUrHana norundeckom «1» ¢
AnuTenbHOCTbIO paboyero umkna npubopa (Tumkn), ecnu ynucno npuxoaslimMx Ha Bxoa C UMNYynNbLCOB AOCTUrHET

YCTaHOBJIEHHOIO 3Ha4YeHNA N.
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10| N

PucyHok 7.73

Pa60Ty CYEeTYMKa NoACHAET NpuBeaeHHaa Ha pUCYHKe HMXe anarpamMmma.

1 2 345 N

sont _[][][]]] L.

Bobixon Q

t

Tumien

PucyHok 7.74

[onyctTumbln gnanasoH 3HadeHunin ymcna nmnynscos N: ot 0 o 65535.

Yucno umnynecoB N 1 napameTtp coxpaHeHus coctosiHus B INM3Y 3agatoTca Ha naHenu ceorcts Ob.

CeoicTea CT 1 3

= A
= l|
w [lapameTps
| Coxparerme coctosrna  Jigll v

YoTaeka 10
v [lpouee

KormeHTapuiA

CoxpaHeHwe COCTORHWA

':I:IHDEHHE-'T BHYTPEHHEE COCTOAHWME KOMMOHEHTA B
IHEQrOHE3EBMCMMOA NaMATH

PucyHok 7.75

7.2.4.2 YHnBepcanbHbIn cyeTyuk (CTN)

YHuBepcanbHbii cyetunk (CTN) umcnonb3yeTca aond npsamoro M obpatHoro cyeta. Onepauus «npsAMON CHET»
BbINOSTHAETCA NO nepeaHemy (poHTY MMMyrnbca Ha Bxoge npsMoro cyeta U, 4To yBenuumnBaeT 3Ha4YeHne BbIXOOQHOIO
cvurHana Q. Umnynbebl, npuxogdawne Ha Bxog D («obpaTHbIf cyHeT»), ymMeHbLUAoT 3HadYeHne Bbixoga Q. B cnyyae
nocTynneHuns Ha Bxog R curHana nornveckon «1», BbIxof cyeTymnka Q yctaHaBnvMBaeTcs B 3HadeHme Bxoga N.

CTN1
V1

Q—x

~<_a |

W

o

[
‘ZIIDC

PucyHok 7.76

Pa60Ty CYEeTYMKa NoACHAET NpmuBeaeHHaa Ha pUCYHKe HMXe anarpamMmma.
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1 2 3456 _
il
HEERERER t
1 2 3 _
Bxon D -I -I ¢
Bxon R ¢
Boixoa Q 6 3
1 1 ¢

PucyHok 7.77

B cnyyae ogHOBpeMEHHOro NOCTynneHms curHanos Ha Bxoabl U n D npuoputeTHbIM aBnsieTca curHan exoga U.
Jonyctumbln ananasoH 3Ha4eHnn uncrna nmnynscos N: ot 0 o 65535.
3HayeHune N 1 napameTp coxpaHeHus coctosiHus B [3Y 3agatoTca Ha naHenu ceoncTB Pb.

CeoicTea CTH B x
25l |
w [lapameTps
Het ~
YeoTaeka 1
w [lpouee
KormmeHTapiA
CoxpaHeHwe cCoOCTORHMA

CDXDEHHE-‘T BHYTpEHHEE COCTOAHME KOMMOHEHTA B
IHEQrOHE3EEMCHMMOA NAMATA

PucyHok 7.78

7.2.4.3 NHKpeMeHTHbIN cyeTyuk (CTU)

WHkpemeHTHbIN cyeTvrk (CTU) ncnonbayetcs Ana noacyera yvcna nMnynbcoB, Npuxoasiux Ha Bxog, C. Ha Bbixoae
Q c4yeTyMKa NOSBMTCS MMMYIbC CUrHama JIormyeckomn «1», ecnm Yncno NpuxogsawmMx Ha BXO4 UMMNyNbCOB AOCTUTHET

ycTtaHoBneHHoro 3HaveHust Ha Bxoge N (N — ycraBka).

V1 >_T )

CTu1

Q—<_ Q|

V.

|z:l:lf.'>

0

PucyHok 7.79

Pa60Ty CYETYMKa NOACHAET nNpuBeaeHHaa Ha pUCYHKe HMXe amnarpamMmma.
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12 345 N
sxon 1 _[][][]]] I
A INENENES t
Bxon R
A t
Boixopn Q)
t
PucyHok 7.80

NPUMEYAHUE
Bnok 3anuck B ®b ana CTU He paboTtaeT. Bmecto CTU pekomeHayeTcs NCnonb3oBaTb YHUBEPCATbHbIV

cyetymk CTN 7.2.4.2.
HonycTumbii gnanasoH 3HaveHun yncna nmnynscos N: ot 0 go 65535.

Cuyetumk copacbiBaetcs B 0 no nepegHeMy hpoHTY MMMynbca Ha Bxode R. B cnyyae ogHoBpeMeHHOro NocTynieHust
CUrHanoB Ha BXObl NPUOPUTETHLIM ABNSAETCH curHan exoda R.

Yucno nmnynbcoB N 3agaetcsi Ha naHenu ceoncTs Pb.
Ceoictea CTU
= A
S25l |
+  [lapametps
50
+ [lpouee

KommeHTapui

Ycraexa
JagaeT yoTaBky

PucyHok 7.81
7.2.5 PerynaTtopbl

+ MNO-perynatop gns npubopos nepsoro nokonexus (PID)
» MNO-perynatop gns npubopos BToporo nokonexus (PID REG)

7.2.5.1 NMAO-perynatop ans npuéopos nepeoro nokoneHus (PID)

Enable >_T . = Ao E— x;{ @
SP > >p

PucyHok 7.82

MNO-perynatop ucnonb3yeTcs Ans peanusaumym MNponopumMoHanbHO-MHTerpanbHo-guddepeHumansHoro (MAL)
3aKoHa perynmpoBaHus.
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®yHKuMoHanbHbIA 6nok MUO-perynaTtopa

3apnavue |+ WUcnonnutensHoe
—_—1 MU0 | OrpaHnumtens > Ny
YCTPOMUCTBO
PucyHok 7.83
Bxoabl 6noka
Tabnuua 7.1 — Bxoabl 6noka
HasBaHwue Tun OnucaHwue 3HauveHus
E Bynesckun PaspelueHune Ha paboTty 6noka. B | 0 — Beikntoven;
BbIKITIO4EHHOM COCTOSAHMW Ha 1 — BkntoyeH
BbIXxoA Ornoka nogaetcs 3HavyeHue,
3alaHHOE B CBOWCTBE «BbIXOAHAas
MOLLLHOCTb»
Pv C nnaeatoLuen TekyLlee 3Ha4YeHUe perynmpyemon
3anaTon BEMNMUYMHbI
Sp C nnaBatollen 3apgaHHoe 3HavYeHue
3anaTton perynmpyemMon Benn4mHbl
Bbixoabl 6noka
Tabnuua 7.2 — Bbixoabl 6510ka
HasBaHue Tvn Onucanwue 3HaueHusn
Pwr C nnaatollen BbixogHas MmoLHOCTb, % 0...100
3anaTton
CBoucTBa
Ta6nuua 7.3 — OnucaHne cBOUCTB
HasBaHue Tun OnucaHwue 3HaueHun
Pexxum pabotbl | Bynesckui Pexxumbl paboTbl perynatopa: 0 — HarpeBatens;
perynsaTopa *  pexuM «HarpesaTterby, 1 — XonoaunbeHuk
ncnonb3yertcs Ansi
yrnpaeneHnsi
NCMONHUTENbHBIMU
MexaHn3mamu,
BO3eNCTBMNE KOTOPbIX
NpuBOAUT K pOCTY
3HaYeHUs perynmpyemMon
BEMUYMHBDI;
*  PEXUM «XONOAUITbHUKY,
ucnonb3yertcs Ansi
ynpasneHusi
NCMONHUTENbHBIMU
MexaHn3mamu,
BO3eNCTBMNE KOTOPbIX
NPUBOANT K CHUXKEHUIO
3Ha4YeHUsa perynmpyemMon
BEMUYMHBI
BbixogHas C nnaBarwllen BbixogHast MOLLHOCTL B 0..100
MOLLIHOCTb 3ansTon BbIKITIO4YEHHOM COCTOSAHUN, Y%
Oundpdpepen- C nnaBatoLen OundepeHumnanbHbIn
LmanbHbIn 3ansaTon KO3 PULMEHT C KOTOPbLIM -3,402823E+38...3,402823E+38
K03 PMUMNEHT pab6otaet NMN[
WHTerpanbHbii | C nnaBatoLlen MHTerpanbHbIi KO3 HUUMEHT C
KoadhpuumeHT | 3anaTon KoTopbim paboTaet M4 —3,402823E+38...3,402823E+38
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MpogomkeHue Tabnuubl 7.3

Ha3BaHue Tun OnucaHue 3HayeHus

Mponopuwuo- C nnaBatoLLien MponopunoHanbHbIn
HamnbHbLIN 3ansTon KO3(h(PMLMEHT C KOTOPbLIM 0...100
K09 PUUMNEHT pabotaet M1
MuHumaneHas | C nnaBatoLlemn HwxHee orpaHuyeHne
MOLLHOCTb 3anaTon BblAaBaemon MoLwHocTh, % 0...100 (20)
(3Ha4eHme no
YMOSYaHuto)
MakcumaneHas | C nnaBatoLlem BepxHee orpaHnyeHune
MOLLIHOCTb 3ansaTon BblAaBaemoin MoLLHOCTU, % 0...100 (80)
(3Ha4eHue no
YMOI4aHumio)
3anyck AHP Bynesckun MNepemeHHas, koTopas reHepupyeT |0 — CTom;

3anyck aBTOHaCTPOWIKM perynatopa | 1 — 3anyck

B Cry4ae nogadu 3HavyeHuns «1».

3HayeHne gaHHON NepeMEHHON

3apaeTcs ¢ NoMoLLbo bnoka

«3anuncb B ®b»
ABTOHacTpouka

W
AsToHacTpoiika M[-perynsatopa NpoBoaNTCS ¢ NOMOLLbIO BrokoB YTeHns 1 sanucn OB (*, [19).

R

nable
e T Ao ]
S
EDSE-

' Write to FB Read from FB
Wnte to FB Read from FB
Wnteto FB Read from FB
Write to FB Read from FB
Wnte to FB
Wnte to FB
Wrnte to FB

PucyHok 7.84

[lna 3anycka aBTOHaAcTponkn cnegyet obaentb 6rok 3anucb B ®B v npueasath ero k nepemeHHon 3anyck AHP
Mna-perynatopa.
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Ceoictea Write to FB
= A
z=/4l |

+ [lapameTpws
PID1 v

Wrar nepemenHon Janyck AHP
+ [lpouee

KorreHTapui

PyHELMOHANLHEE GnoK
BriGepute us crmcka Ph.

PucyHok 7.85

3HayeHusi ocTanbHbIX napameTpoB @B MOXHO 3apaBaTb C Momolubto G6rnoka 3anucb B @B, kak nokasaHo Ha
pUCYHKe Bbllle, MMb0o HacTpamBaTb Ha NaHerny CBOMCTB.

C nomouybto 6riokoB YteHne ns ®b cumTbiBalOTCA 3Ha4YeHUs napaMeTpoB PaccuyuTaHHbIM NPONOPLUOHANbLHbLIN
koadppmumeHT, PaccuuTaHHbIA UMHTErpanbHbii  Ko3adduumeHT, PaccuuTaHHbIn AunddepeHUnanbHbIN
Ko3adppuumeHT 1 Pnar OKOHYaHUA aBTOHACTPOMKMW.

[na ctapTa aBTOHACTPONKM cneayeT nofgaTe curHan nornyeckon «1» Ha sxog E.

Mo 3aBepleHUn npouecca aBTOHACTPOWMKU ANA YTeHUA [OCTYMHbl HOBble 3HavyeHus1 KO3(MULMEHTOB:
PaccuuTaHHbIM nponopuuoHanbHbIn KO3 huumeHT, PaccunTtaHHOe BpeMs UHTErpupoBaHus 1
PaccuutaHHoe Bpems auddcepeHunpoBaHua. lNapametp ®Pnar oKOH4aHUA aBTOHACTPOWMKMU BLICTABNSAETCA B
3Ha4eHue nornyeckon egnHuubl. Ecrnv nocne aBtoHacTponkm copocutb Bxog 3anyck AHP B 3HaueHue normyeckoro
Hyns, To cOpocuTca 1 donar OKOHYaHus.

BHUMAHUE . .

driar OkOH4YaHUSA aBTOHACTPONKM HAXOAUTCHA B COCTOSIHMM NTOTMYECKON €AMHMULbI OAMH LMK,
Ecnun cbpocute Bxog 3anyck AHP B 3HauyeHue nNormyeckoro Hyns OO OKOHYaHWS HacTPOMKW, TO MpoLece
OCTaHaBnMBaeTcs, corar OKOH4YaHUS He BbICTABMSETCS, HOBbIE 3HAaYeHMS KO3 PULMEHTOB HE BBIYUCTIAIOTCS.

Bo Bpemsa npouecca HacTpouku Ha Bbixog [NW[-perynatopa nogaetcsi TecTtoBasi MOLLHOCTb, OrpaHudeHHas
3Ha4yeHVsAMKU napameTpoB MakcumanbHasi MOWHOCTb U MUHUManbHasi MOLWHOCTb.

MNocnepoBaTenbHOCTb aBTOHaCTp0I7IKI/I Anda pexunma «HarpeBaTenb»:

1. Tekyluee 3HavyeHne MeHbLLEe YCTaBKM, Ha BbIXoA 6rioka nogaeTca MakcMMarnbHas MOLLHOCTL (B
COOTBETCTBUM C HACTporKamu).

2. Kak TonbKo Tekyllee 3HauyeHue cTaHeT bonblue ycTaBkW, Ha Bbixod 6rioka nogaetcst MUHUMarbHas
MOLLIHOCTb.

3. [losTopeHue waros 1 u 2 eLle oauH pas.

PaccunTtanHble napametpbl MAO-perynatopa nogaroTcs Ha COOTBETCTBYHOLLME BbIXOAbI, M BbICTaBNSAETCS
donar OkoH4YaHus1.

Ecnu B HacTpoiikax yka3aHO 3Ha4yeHWe MaKCMMaribHOW MOLLHOCTW, NMpU KOTOPOM HEBO3MOXHO OOCTUYb YCTaBKW,
NpOoLIeCC aBTOHACTPOMKN HE 3aKOHYMTCS, MOKa OH He OyaeT cOpOLLEH BPYUHYIO.

7.2.5.2 NO-perynaTtop ansa npubopoB BToporo nokoneHus (PID REG)

NPUMEYAHUE
El B nuHelike npnbopos NP103 PID REG gocTtyneH Tonbko anst mogudmkaumm NMP103[M02].
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rPv

rSp

xEnable >

PID REG1

L Pwr —;—'_< FPWR

— Pv

5P

PucyHok 7.86

MNO-perynatop ucnonb3yeTcs Ans peanusaumy MNponopLmMoHanbHO-UHTerpanbHo-guddepeHumansHoro (ML)

3aKoHa peryrnvmpoBaHus.

BbixogHas mowwHocTb MNMN-perynsatopa BbicHMTLIBaETCA no dopmyne:

1 de(t)
MV(t) = —| e(t) + — e(r)d‘r +Tyg——
X dt
, rae

Xp — nonoca NponopLuoHanbHOCTU (EAMHULBI U3MEPEHNS);

Ti — nHTerpanbHbIn koahduLmeHT [ ¢ J;

Td — pndpdepeHumanbHbIi KO3 MUUMEHT [ C ];

e (t) —paccornacoBaHue;

MV (t) — Bbixog NNA.

Bxopabl 6noka

Tabnuua 7.4 — Bxoabl 6noka

Ha3BaHue Tun OnucaHue 3HauyeHus

E Bynesckun PaspelueHune Ha paboty perynsitopa. | 0 — Bbikntoyer;
B BbIKIIOYEHHOM COCTOSIHUN Ha 1 — BkntoyeH
BbIXOZ NOAAETCsl 3HaYEHwe,
3aJlaHHoe B cBoMCTBE «BbixogHas
MOLLIHOCTb B BbIKIMIOYEHHOM
COCTOSIHUNY

Pv C nnaBatowien 3ansaton | Tekylee 3HadeHue perynupyemon | —9999...9999*
BEJTNYUHBI

Sp C nnaBatoLlen 3anaton | 3agaBaemoe 3HadYeHue
perynvpyemon Benn4nHbl

*Ecnu Ha Bxod OyaeT nmogaHo 3HaveHuwe, BbixoAsllee 3a guanasoH, TO Bbixog Pwr perynatopa GygeTt cOpolleH Ha
3Ha4YeHne MOLHOCTK, YKa3aHHOE B NapamMeTpe «BbIXO,EI,HaH MOLLHOCTb B BbIKITFOMEHHOM COCTOAHUU».

Bbixoabl 6noka
Tabnuua 7.5 — Bbixoabl 6110ka

HasBaHue Tun

OnucaHue

3HaueHun

Pwr C nnaBatoLen 3ansatomn

BbixogHas MOLHOCTb peryndartopa
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Bxoabl, gocTynHble yepe3 Write to FB
Tabnuua 7.6 — Bxoabl, poctynHble Yyepe3 Write to FB

nodTta

ceK

Ha3BaHue Tun OnucaHue 3HayeHus
Pexum pabotbl | Bynesckuii Pexuvmbl paboThl perynsatopa: 0 — HarpeBartens;
perynsaropa *  PexXuM «Harpesarernby, 1 — XonoaunbeHwk

ucnonb3yerca Ans
yrpaBneHns
NCNONHUTENbHBIMMU
MexaHu3mamu,
BO3ENCTBNE KOTOPbIX
NPVBOAMUT K POCTY 3HAYEHUsI
perynupyemomn BeNnYnHbI;
*  PEXUM «XONMOAUIBHUKY,
ucnonb3yetcs ans
yrnpasneHns
NCMOSTHUTENBHBIMY
MexaHu3mamu,
BO30eNCTBUNE KOTOPbIX
NPVBOAMT K CHUXXEHUIO
3HaYeHWs perynupyemon
BENMUYNHbI
3anyck AHP Bynesckun YnpasneHne aBToOHaCTPOWNKOM 0 — ABTOHaCTpOWiKa BbIKITHOYEHA
perynatopa 1 — ABTOHacCTpoOWKa 3anyLueHa
Monoca C nnaeatoLuen 3anaTton | [Monoca nponopumoHanbHOCTH 0..9999
nponopuuoHarnb- MO perynatopa, eq.nsm.
HOCTU
WHTerpanbHas C nnaBatollen 3anaTon | VIHTerpanbHas noCTosiHHasA 0..4000
NoCcTOsiHHas BpEMEHMU, cek
BPEMEHMU
Oundpdbepen- C nnaBatowen 3anaTton | QuddepeHunansHas noctosHHasa | 0..4000
umanbHas BPEMEHMU, CeK
NoCTOSIHHAs
BPEMEHMU
BeixogHas C nnaBatoLen 3anaTtoun | CocTosHMe Bbixoga Pwr npu -9999..9999
MOLLIHOCTb B 3HaveHuu 0 Ha Bxope E
BbIKITHOYEHHOM
COCTOSIHUM
MakcumansHasa | C nnasatowen 3anaton | BepxHee orpaHuyeHne -9999..9999
MOLLIHOCTb BblJaBaeMOW MOLLIHOCTU
MuHumanbHas C nnasatowuen 3anaTton | HmxHee orpaHnyeHuve BolgaBaemoin | -9999..9999
MOLLHOCTb MOLLIHOCTH
30Ha C nnaBatoLlen 3anaTon | [lensra oT yCTaBkn/2, B KOTOPOK
He4yyBCTBUTENb- BbIXOZHAas MOLLHOCTb perynsatopa
HOCTU OCTaeTCsA HEU3MEHHOW, e41.U3M
Tun BbIXOAA Bynesckui Bbibop BbIXOAHOrO curHana 0 — MowHocTb
perynatopa 1 — K3P guckpeTHbI
MonHoe Bpema | C nnasatollen 3anator | Bpema nepemelueHmns WwWtoka 5..999**
xoQa KnanaHa 13 nosIHOCTbH 3aKPbITOro
B MOJTHOCTLIO OTKPbITOE COCTOSIHME,
cek
MuHmanbHoe C nnasatowen 3anaton | MuHumansHas AnuTenbHOCTb 0,001..100
BpeMS MMMynbca MUMNyrbca ynpaeneHnsi 3a0BWKKON,
cek
Bpewms BbiGopku | C nnasatollen 3anatour | Bpemsa Boibopku nodpta knanana, |0..10

CkopocTb
N3MEHEHNS
yCTaBKku

C nnaBatoLer 3ansaton

CKOpOCTb N3MEHEHMS YCTaBKK, e,
nam/cek

0 — ®yHKLMA OTKIIOYEeHa
0...9999
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MpogomkeHue Tabnuubl 7.6

KOpPPEKTHOIO NpoBeAeHs
aBTOHACTPOMKK

Ha3BaHue Tun OnucaHue 3HayeHus
Py4yHou pexxum | Bynesckuii dnar nepeBoga perynatopa B 0 — ABTOMaTUYECKUI PEXMM
paboTbl PYYHON pexunm 1 — Py4Hou pexum
perynsaTtopa
Py4yHoe Bynesckui B py4yHoM pexume komaHaa nogayum
ynpaeneHune curHana «bonblwe» Ha BbIxoa
BbIXOA0M onoka
«bonbLwe»

Py4yHoe bynesckuii B py4YHOM pexmme komaHga nogayum

ynpaeneHue curHana «MeHbLue» Ha BbIXof

BbIXOAOM bnoka

«MeHbLe»

HavansHoe C nnaBatoLLen 3anaTon | 3Ha4yeHne perynmpyemom -9999..9999
3HayeHune BENNYUHBI, KOTOpOe ByaeT Ha

perynvpyemowm Bxofe Pv npu nogaye Hyneson

BENWYMHbI AN MOLLIHOCTU (OBBEKT B COCTOSIHMM

AHP (Pv_0) nokos). MapameTp Heobxoaum Ans

**ONs NpUMEHEHUsT HOBOTO MOMHOMO BPEMEHW Xoda 3a[BWKKM HYXHO nepesanyctutb 6nok npy nomoLuu
p p A A y p Yy p w

nepekn4eHna curHana Ha sxoge E.

Bbixoabl, aoctynHble Yepe3 Read from FB
Tabnuua 7.7 — Bbeixoabl, poctynHble Yepe3 Read from FB

HasBaHue Tun OnucaHwue 3HaueHusn
®dnar okoH4aHus | bynesckui dnar okoH4YaHUSA aBTOHACTPONKM 0 — AHP He 3aBepLueHa
aBTOHACTPOWKM 1 — AHP 3aBepLueHa
PaccuntanHas | C nnasawollen PaccuuTtaHHasa nocne 0..9999
nonoca 3ansaTon aBTOHACTPOWKK nornoca
nponopumo- nponopuunoHansHoctn NN
HanbHOCTU perynsaropa, ea.n3m.

PaccuntanHHas | C nnasaioLlen PaccuutaHHasa nocne 0..4000
WHTerpanbHas | 3ansaToun aBTOHACTPOWKM UHTErparnbHas

NOCTOSsIHHas NOCTOsIHHasA BPEMEHW, CEK

BPEMEHMN

PaccuntanHHas | C nnasaroLlen PaccuutaHHasa nocne 0..4000
andpdepen- 3anaTon aBTOHACTPOWKM

unanbHasi onddepeHumaneHas NoCTosHHasA
NOCTOSIHHas BPEMEHM, CEK

BpEMEHU

Cuvrnan Bynesckui CwvrHan Ha OTKpbITME KranaHa

«bornbLue»

Cwurnan Bynesckun CwurHan Ha 3akpbITue KnanaHa

«MeHbLue»
ABTOHacTpouka

AsToHacTpovika NMNO-perynartopa NnpoBOANTCS C MOMOLLbIO B6rOKOB UYTeHNS 1 3anucu B Ob.
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PID_REG1
[ XEnable —E Pwr rPWR ]
[ rPy - B
— — | Sp

: ¥ANR_end
r¥p_ANR
rTi_ANR

rTd_ANR

Read from FE [

Read from FE
Read from FE

rsp 4

rxp #——— Write to FE
Ti Write to FB
Td

—

| write to FE
|
- s—s| Write to FB

| | Write to FB

PucyHok 7.87

Read from FE

w——s| Write to FE

[ns 3anycka aBToHacTponku cnegyet fobasutb 6rnok Write to FB 1 npusasate ero k nepemeHHon 3anyck AHP
MNAO-perynatopa.

PID_REGL
v E Fur
= F¥ CeolicTea Write to FB B ox
= S A

Y

) v [lapametpm
) \ dyHkunoHansier PID_REGT
Mraa nepemennol 3anyck AHP
v [lpouee
Kommentapuii < PegakTmpoeate >

PucyHok 7.88

3HayeHns ocTanbHbIX NapameTpoB ®b MoXHO 3agaBaTh ¢ nomoLlbio 6rioka Write to FB, kak nokasaHo Ha pucyHke
Bbille, MO0 HacTpamBaTb Ha NaHenM CBOMCTB.

C nomowpbto OnokoB Read from FB cuutbiBaloTcd 3HayeHuss napameTpoB PaccuuTaHHas nonoca
NPONOPLUOHANIbHOCTH, PaccuutaHHas UHTerpanbHas NOCTOsIHHasA BpeMeHMU, PaccuutaHHas
andpcpepeHumanbHasa NOCTOAHHaA BpeMeHun 1 dnar OkOHYaHUA aBTOHACTPOMKM.

[na ctapTa aBTOHACTPOWKM criegyeT noaaTh CUrHan rnorudeckoi «1» Ha Bxop E.

Mo 3aBepleHUn npouecca aBTOHACTPOWMKU ANA YTeHUS [OCTYMHbl HOBble 3HavYeHus1 KO3(PMULMEHTOB:
PaccuutaHHbI  nponopuMoHanbHbin  Ko3adppuumeHT, PaccuuntaHHoe BpemMs WUHTErpupoBaHust U
PaccuntaHHoe Bpema auddepeHumpoBaHus. NapameTp ®Pnar OKOH4YaHMA aBTOHACTPOWMKW BbICTABMSIETCS B
3Ha4YeHne Norn4ecKon eanHnLbI.

BHUMAHUE . .

drnar okoH4YaHUs aBTOHACTPONKM HAaXOAUTCHA B COCTOSIHMM NOTMYECKON eAMHULbI OAMH LMK,
Ecnun cbpocute Bxog 3anyck AHP B 3HaueHue nNoOrmyeckoro Hyns OO OKOHYaHWS HaCTPOMKW, TO MpoLece
OCTaHaBnMBaeTcsl, hrnar OKOH4YaHUs He BbICTaBMNSETCS, HOBblEe 3Ha4YeHMs1 KO3 PULMEHTOB HE BbIYUCTIAKOTCS.

BHUMAHUE
[Ina KoppeKTHOro NPoBEAeHUs1 aBTOHACTPONKN He0BXoANMO 3aaaThb NapameTp «HayanbHoe 3HaveHue

perynupyemou BenuuuHbl ans AHP». OH fgonxeH 6bITb paBeH perynupyemMon BenuimHe, Kotopoe
COOTBETCTBYET HYNIEBOMY BO3OENCTBUIO (OOBEKT HAXOAUTCS B COCTOSIHUM MOKOS).

Bo Bpemsi mpouecca HacTpoiiku Ha Bbixog MNWO-perynatopa nogaeTcs TecToBas MOLWHOCTb, OrpaHUYeHHas
3HaYeHuaMK napameTpos MakcuManbHas MOWHOCTb 1 MUHUManbHas MOLWHOCTD.

[NocnepoBaTenbHOCTb aBTOHACTPOMKKM AN1s pexxmuMa «HarpesaTtenby:
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I

Per I t, cex
|
|

Maxc Pwr T "——-JI'
|
|
Mun Pwr : >

: t, cCK

I »Tan Il »ran
PucyHok 7.89

1. Tekyllee 3Ha4yeHMe MeHbLLE YCTaBKM Ha Benun4uHy, 6onbLuyto yem X = 0,04*(Sp-Pv_0), Ha Bbixog 6noka
rnogaeTcst MakcuMarbHast MOLLHOCTb (B COOTBETCTBUM C HACTPOMKaMK).

2. Kak Tonbko Tekyllee 3Ha4YeHne CTaHeT bonblue YCTaBku Ha BENUYMHY, 6onbLuyto yeM X = 0,04*(Sp-Pv_0),
Ha BbIX0[ onoka nogaetcd MMHMMarnbHaa MOLLHOCTDb.

MoBTOpeHue waros 1 1 2 ewle 0anH pas.

PaccuntanHble napameTpsl [MU[-perynaTopa nogaTca Ha COOTBETCTBYIOLLME BbIXOAbI, U BbICTaBNSAETCA
donar oKoHYaHUa (Ha OgWH LMK).

Ecnu B HacTpoikax yka3aHO 3Ha4yeHuWe MakCMMaribHOW MOLLHOCTW, MPU KOTOPOW HEBO3MOXHO [OCTUYb YCTaBKW,
NpoLiecC aBTOHACTPOMKN HE 3aKOHUYMTCS, MOKa OH He ByaeT cOpOoLLEH BPYUHYIO.

Pab6ota c auckpetHbiMm K3P

Ona paboTbl C AMCKPETHOW 3aABMXKOM Heobxoammo B cooTBeTcTByloleM napameTtpe (Tun Bbixoga) ykasarb
3HavyeHne «K3P puckpeTHbIn», Nnbo, npu pabote ¢ AaHHbIM NapameTpom yepe3 Write to FB 3anucaTtb B Hero
3HaveHune «1».

[na koppekTHOM paboTbl HeoOxoouMO 3adaTb MapamMeTpbl 3aaBwkki: Bpems nonHoro xopa, MuHumanbHoe
Bpems umnyrnbca u Bpems Bbi6opku nrodTa.

Hoctyn k ynpaenswowmM curdanam (bonbwe/MeHbLUe) OCyLLEeCTBASIETCA Yepe3 COOTBETCTBYyHLWME Bbixogbl Read
from FB 6noka perynsitopa.

Ha Bbixoge Pwr B aHHOM pexvMe oTobpakaeTcs BUPTyarnbHOe MOfoXKeHne 3aABMKKM (OHO MOXET OTnn4yaTbCs OT
hakTn4eckoro).

Mpu cHATUKM norndeckon «1» co Bxoda E 3agBmxkka oCcTaeTcs B TEKYLLEM MOMOXKEHUMN.

Ons 6bICTp0I2 HaCTpOVIKM pekomMmeHgyem BOCnoJ1b30BaTbCA roTOBbIMM MakKpoCaMu 13 MeHe,u,)Kepa KOMIMOHEHTOB!:

+ [ns ynpaBneHns MowHocTbio — 6nok PID AT_;

*  Makpoc C NofnHbIM PyHKLNOHANOM B pexmme ynpasneHms MmowHocTeio — PID AT_F_;

« [na ynpasneHusa guckpeTtHbim K3P — 6nok PID Valve_;

» Makpoc ¢ nofnHbIM YHKLMOHANoM B pexvmMe ynpaeneHunst guckpetHbim K3P — PID Valve_F_.

Py4yHown pexum
Pabota B pexume ynpaBreHusi MOLLHOCTbIO: MPU NepeBode perynatopa B pyyHou pexum (Bxod Py4yHow pexum
paboTbl perynsatopa yCTaHaBMMBaETCs B 3HaYeHMe 1) nponcxoaunt oukcauust BbIMUCIEHHOMO 3HAYEHNSE MOLLHOCTW.

Pabota B pexume ynpaBneHusi guckpeTHoiM K3P: npu nepeBoge perynstopa B pyyHOM pexum (Bxog Py4yHom
pexXum paboTbl perynartopa yCcTaHaBNMBaeTcHa B 3HadeHue 1) npoucxoguT omkcaums BbIYMCNIEHHOTO MONMOXEHUS
3a[BUXKKU U CTAHOBATCSA AOCTYMHbIMM BXOAbI N0 PYYHOMY YrpaBneHUio OTKPbITUEM/3AKPbITUEM KanaHa.
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7.3 Makpochbl npoeKkTa

Pa3sgen Makpocbl npoekTa COAEpXWT CO3[AaHHble Monb3oBaTenem WM 3arpy>KeHHble C MOMOLLbI MeHeaXepa
KoMnoHeHToB 4.10 makpocsl.

BMONWOTEKS KOMNOHEHTOE 8 x
vl & X

MakpocCbl NpoexKTa M

= Macros 1
Orcyrcteyer

A= Macros 2

OToyToTEYET

fx DYHKLMA

[ ﬂ'J DYHKUHOHANEHBIH Bnok

| M Makpocel NpoeKkTa

| y
PucyHok 7.90

Ons pobaBneHus makpoca B NPOEKT criegyeT nepeTawmTe Makpoc M3 naHenn bubnvoteka komnoHeHToB 3.3 Ha
XOSCT.

4 b X || BUBNMOTEKE KOMNOHEHT OB L

8:vil & X

B T | - MaKpOoChbl NpoeKTa M
MCiacrosi ] — OrcyTeTayer
___________ it 2
BRIT vt Q
___________ Fo A4 Macros 2
Oroyroteyer
— Q3
fx DYHKLNA

M Makpockl NpoeKTa

L Q4 fb eynkumonanshwii Gnox
Q&

PucyHok 7.91

YTtoObl yOoanutb MakpocC U3 naHenu, cnenyet BblAennTb Hy)KHbII7I MaKpOC N HaXaTb Ha KHOMKY x

PekomMeHzaLmm no co3gaHnto MakpocoB NpuBEAEHbI B pasgene Pabota ¢ makpocamm 4.11.
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7.4 PyHKUmMA Ha ST

Ecnu B npoekTe co3gaHbl yHKUUN Ha s3bike ST 4.12.1, oHn ByayT AOCTYNHbI B 61bnnoteke KOMNOHEHTOB.

BMBNMOTEeKa KOMNOHEHTOB

e~ &

OyHKUMKM Ha ST

i

== function1

== function2

X oynkums
fb ®yHkumoHanbHBIN Gnok
M Makpocel npoekra

ST
X' ®ynkummn va ST

PucyHok 7.92

MecTa ncnonb3oBaHus hyHKLUMU
[lns npocmoTpa Bce MECT MUCMONb30BaHUS (DYHKLMW Crieayer:

1. Haxatb [MNKM Ha ums doyHkumun.

2. BblbpaTb NyHKT *‘E MokasaTb MecTa UCMONIb30BaHMA....

165

il



7 bubnunoteka

BMBNMOTEKA KOMNOHEHTOB B x
2 il &
@DYHKLUMK Ha ST ol

&7 [okasaTk MecTa WCNOAE30E2HMA...
#  Pegaktupoeate dyHKLMD

: ¥ ¥aanuTe KoMNOHEHT
== function2 ,

X oyuxkums
fb @yukumonanehblii 6nok
M Makpocel npoexra
X" oyHkumm na ST
|
|

PucyHok 7.93

B HWXHEeN YacTu okHa oTKpoeTcsi NaHenb MecTa ncnonb3oBaHUA (pyHKLUMN, HA KOTOPOW OTOOpasaTca
MecCTa UCNofb30oBaHUSA PYHKLUN HA CXEME U B pedakTope OYyHKLNIA.

MeCTa MCNoNL30BaHWA MyHKUMK functionl B x
function12
—| PYHKL MK
function2[line 10, pos 17]: function2 := function1{inputVanable);
PucyHok 7.94
Haxatb NMKM Ha cTpoKy ¢ MECTOM UCMOMNb30BaHUSA OYHKLNN.
BbiBpaTtb nyHKT H MepenTn K MECTY NCMNONb30BaHUA.
MecTa Mcnons3o8aHKA dyHKUMK functionl B x
—}-Cxema
function11
function12
—} PYHKL MK

functionZ[line 10. pas 1/]: functionZ = function1iinputVanab | Mepeiit k mecTy ucnonbsoeais

) OBHOBWTL BCE MECTE MCMOALSOE3HNA F5

PucyHok 7.95

dokyc cMeCTUTCSt B MeCTa UCMOSb30BaHNS (OYHKLMM HA CXEME UNn B peaakTope yHKLMN.
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NPUMEYAHUE
[sonHon knuk JIKM npuBoauT K TOMY Xe pesynesrary.

[i]

Ecnu B xoae pa6OTbI C I'IpOFpaMMOIZ MecTa UCMNonb30BaHUA (byHKLI,MI/I N3MEHUINNCb, crneayeT o6HoBuT naHenb MecTta
ucnonb3oBaHuNA d)yHKLI,VIVIZ

1. Haxartb KM Ha niobyto cTpoky naHenw.

2. BbibpaTb NyHKT ) OGHOBUTBL BCe MeCTa MCMONb30BaHMS.

Mepexopn Kk peaakTopy hpyHKLUN
[nsa nepexona k Pepgaktopy dpyHkummn 4.12.1 cnenyer:
1. Haxatb NMKM Ha nma dyHKUmK.

2. Bblbpatb nyHKT PepgakTupoBaTh thyHKUUIO.

| BMBNWOTEKa KOMMNOHEHTOB =

|8 il &

| ®@yHKUuM Ha ST ol

&7 [oKasaTk MecT2 MCNOAE30EZHMA...
#  Pegaktupceate dyHKUNID

; ¥ ¥aanuTe KoMNoHEHT
== function2 T

X oyuxkums
b DOYHKLMOHANBHBIA 6nok
_ M Makpochl npoexra
X" oyHkumm na ST
| o
PucyHok 7.96
OTkpoeTca pegakTop yHKumMm 4.12.1.

YnaneHue chyHKumK
[ns yoaneHusa yHKUMKW U3 NpoeKTa crneayer:
1. Haxatb [NKM Ha ums dyHKuun.

2. BbibpaTb NYHKT YAANUTb KOMMOHEHT.
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BMBNUOTEKa KOMMNOHEHTOB =

e il &

| ®@yHKUuM Ha ST " '

&7 [oKasaTk MecT2 MCNOAE30EZHMA...
#  Pegaktupoeate dyHKLMD

R ¥ ¥aanuTb KoMNOHEHT
== function2 T

X oyuxkums L

fb eyHkumoHanbHbIl 6ok

M Makpochl npoexra

X" oyHkumm na ST

! fx“' “hn - oA o
J T T

PucyHok 7.97

NPEAYNPEXOEHUE
Ecnun coyHKUMA MCNornb3yeTcst Ha cxeme U/Unu B ApYrux YHKUMSIX, yaaneHue MOXeT NPUBEeCTH K

owmnbKam KoMNUIALUK.

7.5 ®yHKUMOHANbHbLIN 6MOK Ha ST

Ecnn B npoekte cosgaHbl (pyHKUMOHanbHble Orokn Ha asbike ST 4.12.2, oHuM OygyT AOCTYNHbI B GMGnunorteke
KOMMOHEHTOB.
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BMBNMOTEeKa KOMNOHEHTOB

8- il &

@OyHKUMOHaNbHbIe 6noku Ha ST "

£T1 functionblock1

£T1 functionblock2

X oynkums

fb @yHkumonanshblii 6nok
M Makpocsl npoexra

X' oyHxumn va ST

o' @OYHKLMOHANbHbIE GMOKKW Ha ST

PucyHok 7.98

MecTta ucnonb3oBaHus PyHKLMOHANbLHOro 6noka
[ns npocmoTpa BCeX MeCT MCNOMb30BaHNA (OYHKLMKN CregyeT:

1. Haxatb MNKM Ha ums dyHKLmMoHansHoro 6rnoka.

2. BblbpaTb NyHKT *‘E NMokasaTb MecTa UCMONIb30BaHMA. ...
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BUBNMOTEKa KOMNOHEHTOB

3~ il &

®yHKUNOHaNbHbIe 6ok Ha ST 7 |
I
8 functionblock1 47 [loKa3aTE MECTE MCMOABSOEEHMA...

#  PenakTupoeaTe byHKUMOHAREHEIR Brok

¥ ¥paEMTE KOMOGHEHT

£T1 functionblock2

X oyuxkums

fb @yukumonanehblii 6nok
M Makpocel npoexra

X" oynkumm na ST

ol QOYHKLMOHANbHBIE GMO0KK Ha ST

PucyHok 7.99

B HWxHel yacTu okHa oTkpoeTcs naHernb MecTta Mcnonb3oBaHUsA pyHKLMK, HA KOTOPOW oTobpasaTcs
MecTa MCNonb30BaHUs YHKLMN Ha CXEME U B peakTope.

MeCTa MCNonB30BaHWA dyHKUMOHaNEHOro 6noka functionblock2

-1 Cxema
functionblock2
functionblock22
functionblock23

PucyHok 7.100
3. Haxatb NMKM Ha cTpoKy C MECTOM MCMofb30BaHMsA YHKLMOHaNbLHOro 6roka.
4. BbIGpaTb NyHKT H MepenTn K MECTY NCMONb30BaHUA.

MecCTa Mcnone3osaHua @yHKUMOHaNneHoro 6noka functionblock2

=} Cxema

1
functionblock _El MNepelT K MECTY MCNCAES0EIHMS
) OBHOBWTL BCE MECTE MCMOALSOE3HNA F5

functionblock

PucyHok 7.101

‘DOKYC CMEeCTUTCA B MeCTa UCNoJfib30BaHNA beHKLI,VIOHaJ'IbHOFO bnoka Ha cxeme unu B penakTope.

NPUMEYAHUE
El OsonHon knuk JIKM npuBoauT K TOMY Xe pesynesrary.
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Ecnu B xoge paboTbl ¢ nporpamMmor MecTa WMCNONb30BaHWUs QYHKUMOHAIbHbLIX OMOKOB WM3MEHWNUCbL, CrnepyeTt
06HoBUT NnaHenb MecTa ncnonb3oBaHus PYHKLMOHANIbHOIO GJl0Ka:

1. Haxartb MNKM Ha niobyto cTpoky naHenw.
2. Bblbpatb nyHKT ) OBHOBUTL BCE MECTa UCTONb3OBaHUA.

Mepexopn Kk peaakTopy (hbyHKLUMOHaANbLHOro 6roka

Insa nepexoaa k PegakTtopy dyHKUMOHanbHoro 6rnoka 4.12.2 cnegyer:
1. Haxatb MKM Ha umsa dyHKumn.
2. Bbibpatb nyHKT PegakTupoBaTh (pyHKLMOHANbHbIN GNOK.

BMBNMOTEKA KOMMNOHEHTOB

vl &

DyHKUMOHaNbHbIe 6noKkKn Ha ST i’

| @ functionblock1

E Mokasate MECcTa WCNOAESCEaHWA. ..

#  PegakTupoBaTe GyHKUMOHANEHEIR BA0K

T . ¥panuTe KOMNOHEHT

X ®ynxkums

fb @oyukumonanbHbiii 6rok
M Makpocel npoekra

X' @yukumm va ST

o'’ @OYHKLIHOHANbHbIE 6N10KM Ha ST

PucyHok 7.102
OTKpoeTca pefakTop yHKUMOHanbHoro 6rnoka 4.12.2.

YaaneHue hyHKUUN

[nsa ynaneHus yHKLMM N3 NpOeKTa crieayer:
1. Haxatb NMKM Ha nma dyHKumm.
2. BblbpaTb NyHKT YAanuTb KOMMOHEHT.
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BMBNUOTEKa KOMMNOHEHTOB =

e il &

| ®@yHKUuM Ha ST ol

E Mokasate MecTa MCNoAL3CEaHWA. ..

#  Pegaktupoeate dyHKLMD

R ¥ ¥aanuTb KoMNOHEHT
== function2 :

X oyuxkums
fb eyHkumoHanbHbIl 6ok
M Makpocel npoekta
X" oyHkumm na ST
| B -
PucyHok 7.103

NPEAYNPEXOEHUE
@ Ecnun coyHKUMA MCNornb3yeTcst Ha cxeme U/Unu B ApYrux YHKUMSIX, yaaneHue MOXeT NPUBEeCTH K
oLInBKamM KOMNUMALMN.

7.6 dnemMmeHTbI ynpaBneHus

* Mertka;

+ Beoga/BbiBog (int/float);

+ Bsog/BbiBoa (Boolean);

e [nHaMmnyeckum TeKkcrT;

*  KombuHupoBaHHbIn cnncok (ComboBox).

OneMeHTbI NCNoMb3yHTCA Ans opopMNneHnst gucnnes npubopa nuHerkn npudopos MP200 n MM 120.

7.6.1 MeTka

AnemMeHT MeTka npeagHasHadeH ans pasMeLLleHns TEKCTOBOro Brioka B CTpoKe aKkpaHa.

HacTtponka cBoucTB

[lns KoppeKkTHoro oToGpaXkeHUsl Ha akpaHe Npubopa cregyeT ykasaTb KOOPAUHATHLI PACMONOXEHUS Y BBECTU TEKCT
Ha NnaHenu CBOWCTB.
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CeolCTBa MeTKal B ox

[EE]4% |

v KoopgwHatbl

X 0
Y: 0
v [apameTphbl
NnvHa 5
Tekct Tekct
Buammoctb < He BblbpaHa >
Bugumocts

HacTpolika ynpaBneHWA BUAMMOCTBH

PucyHok 7.104

KoopauHaTtbl
[ns pacnonoXxeHus NepBoro cumBosa anemeHTa no ocam X n 'Y cnegyeTt ykasaTb koopauHatbl. OTcHeT koopavHat
no o6enm ocam HaumHaetcs ¢ 0:

* 1o ocu X — cnesa Hanpao oT 0 go 15 (B 3aBMCMMOCTM OT cBONCTBa [AnuHa);

* noocu Y — cBepxy BHM3 (B 3aBUCUMOCTM OT KONMYECTBA CTPOK 3KpaHa, yCTaHOBMNEHHOIo B peakTope

3KpaHoB).

3HadyeHve koopauHaT (Lenoe 4YmMcrio) MOXHO 3ajaTh B BbiNagalolemM MEeHI B CTpoke koopauHatbl (X u Y
HacTpanBaloTCA OQUHAKOBO):

+  KoopmmHans
3 v
Y 1]
PucyHok 7.105

B Bbinagarowem MeHto MOXHO BbibpaTb cnocob 3agaHusi KOOPAMHAT: KOHCTaHTa unu nepemeHHas. [ns BbiGopa
HEeM3MEeHHOro PacrooXeHWs aNeMeHTa crieyeT ykasaTb 3Ha4eHVe KOOpAMHaThI B Nnosie BBoAaA.

[na cospaHua Gerywen cTpoku crnegyet BblopaTe BapuaHT lMepemeHHaa n Haxatb kHonky Bbibop. OTkpoertcs
Tabnuua nepemeHHbIX 6, B HeW crieqyeT BblOpaTh NEpeMEeHHY0 LIeNoYMCNeHHOro Tnna, kotopast OyaeT onpegensaTb
3Ha4YeHne KoopaMHaThl, U HaxaTtb kHonky OK. BeibpaHHas nepemeHHast byaeT otobpaxaTbCcs B norne BBoga:

KoncTaHTa

o Tlepemennan [a] BriSop

PucyHok 7.106

MapameTpbl
+ TeKcT — B none BBOAUTCH TEKCT, KOTOPLIN ByaeT otobpaxaTtbcs Ha akpaHe npubopa. [nvHa TekcTa He
OOMXKHa NpeBbIWaTh 3HaYeHne, ykasaHHoe Ans napamerpa AnuHa.
*  [OnuHa — MakcumarbHOE KOnM4ecTBO 0TobpaxkaemblX CMMBOSOB Groka.
+ BuammocTtb — K NapameTpy npuBsa3biBaeTcs OyneBckas nepeMeHHas, Kotopas onpegensieT BUGuMocTb
anemMeHTa.
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CeolCTBa MeTKal B ox

[EE]4% |

v KoopgwHatbl

X: [var ]
Y: 1
v [apameTphbl
NnvHa 6
Tekct TEKCT1
Buammoctb < He BblbpaHa >

Y:
KoopawHaTa No ocKM opavHaT

PucyHok 7.107

OTob6paxeHune
B penakTope akpaHoB oTobpaxaeTcs, kak OyaeT BbIrmageTb anemeHT MeTka Ha akpaHe npubopa.

TEKCT 1

PucyHok 7.108
7.6.2 Beoa/BbiBop (int/float)

OnemeHT BBoa/BbiBOA (int/float) npegHasHaveH onsa BbiBOAa Ha 3kpaH npubopa unm YTeHUsa ¢ 3KpaHa 3HayeHus
LLeNOYNCIEHHOM U BELLECTBEHHON NEePEMEHHON.

HacTtponka cBoucts
[ns KoppekTHOM paboTbl anemMeHTa creayeT ykasaTb KOOpAMHaThl pacnoioXXeHUs U HacTpouTb NapaMeTpbl BBoda/
BblBOAA Ha NaHenun CBOWCTBA.
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CeolicTea Beoa/swieon (int/float)2 = ox
E=]2k |

v  fOwanasoH

KoHTpons Na

Makcumym 65535
MuHWUMYM 0

KoopguHaTthl

X 0

Y: 0

MapameTpbl

[NepemeHHan < He BulbpaHa >

Tun NnepemeHHoR
3Hakoe
[MNocne 3anATORA

BelecTeeHHBIA
3
1

TekcT Ao

TekcT nocne

Pepaktnpyemo [a

NnvHa 5

Buammoctb < He BolbpaHa >
PepakTupyemo

Pepaktupyemocte CBOWCTBA

PucyHok 7.109

Owana3oH

® KOHTpOnb — OorpaHun4yeHune 3Ha4yeHuda, KoTopoe nosnb3oBaTesib BBOOAUT C nuueBon NaHenu npm6opa.
OrpaqueHme He pacnpocTpaHAeTCA Ha 3Ha4yeHune, nony4eHHoe B Xxo4e pa6OTbI nporpamMmmsbil;

* MaKCMMYM — MaKCnMalibHO€E 3Ha4YeHune napameTpa anda BBoAa;

* MMHVIMyM — MWHUManbHOe 3Ha4YeHune napamMmeTpa anda seoaa.

KoopauHaTtbl

Ons pacnonoXxeHna nepBoro CMMBOJ1a arieMeHTa no OCAM XnyY cnenyet ykasartb KOopAuHaThbl. Otcuer KoopaunHat
no o6enm ocsim HaunHaeTcs ¢ 0:

* 1o ocu X — cnesa Hanpaso oT 0 go 15 (B 3aBMCMMOCTM OT cBONCTBa [AnuHa);
* Mo ocu Y — cBepxy BHU3 (B 3aBMCMMOCTU OT KONTMYECTBA CTPOK 3KpaHa, YCTaHOBIIEHHOIO B pefakTope
3KpaHoB).

3HayeHne koopauHaT (Lenoe 4MCrio) MOXHO 3aAaTb B BbiMadalolleM MeHo B CTpoke koopauHatbl (X n Y
HacTpamnBaloTCs OQUHAKOBO):

w  KoopmHamn
3 v
i 1]

PucyHok 7.110

B BbinagatolemM MEHK MOXHO Bbl6paTb cnocob 3apgaHus KoopAuHaT:. KOHCTaHTa UM nepemMmeHHas. Ons Bbl60pa
HEeN3MeHHOro pacnosioXeHua arnemMeHTa crieayeT ykasaTb 3Ha4eHne KoopanHaTthl B rnosfie BBoAa.

Ina cosnaHusa Gerywiei cTpoku criedyeT BbiopaTb BapuaHT MepeMeHHas n HaxaTb KHomnky Bbi6op. OTkpoetcs
Tabnvua nepemMeHHbIx 6, B Hell criedyeT BblbpaTh NepeMeHHYHo LienoYMCcieHHOro Tuna, kotopasi byaeT onpeaensaTb
3HayeHne KoopaMHaThbl, U HaxaTb kHonky OK. BeibpaHHas nepemeHHas ByneT oToGpaxaTbcs B none Beoaa:

KaoncTanTa

a T‘] [a] BriGop

PucyHok 7.111
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MapameTpbl

NMepemMmeHHass — nNpuBA3Ka K NepeMeHHON NpoeKTa (LenovYmMcneHHon nnu ¢ nnasatoLLen Todkon). Ans
BbIOOpa NepeMeHHON cneayeT HaxaTb KHOMKY «...» U BblOpaTh B Tabnvue nepeMeHHbIX 6;

Tun nepemeHHON — BbIOOP TMMNa NEPEMEHHON: LIENOYUCNEHHBIN NN BeLLleCTBEHHbIN. Ecnu nepemeHHas
ellle He NpuBsidaHa, TO HeoOXo4MMO 3a4aThb TUM;

3HakKkoB — CyMMapHOe KONM4yeCcTBO OTOOpaXaeMbix 3HAKOB A0 M NOCHe 3andTown;

Mocne 3anATOM — KONMYECTBO 3HAKOB NOCIEe 3anATon: 40 6 3HAKOB UNK onpeaensieTcs aBToMaTtuyeckm
(ABTO). Bonee nogpobHyto MHOPMaLMIO YATaNTe B pykogoOcmee 1o 3KClyamauyuu npubopa;

TekcT [0 — TEKCT crneBa OT YNCIOBOIO 3HAYEHNS;

TeKkcT nocne — TEKCT cnpaBa OT YUCMOBOrO 3HAYEHNS;

Pepaktupyemo — ecnv BbibpaHo [la, To 3Ha4yeHne Np1Bsi3aHHON NEPEMEHHON MOXHO N3MEHATb C
MOMOLLbIO KHOMOK Ha NMLEeBon naHenu npnbopa;

OnuHa — obLaa makcumanbHas AnvHa nons, BKNoYakoLasa TeKCT 40 M Nocne 3HadYeHUsl NnepeMeHHOoN 1
CaMO 3HayeHVe NepeMeHHON.

BupnmocTb — Kk napameTpy npvBsA3bIBaeTca OyneBckas nepeMeHHas, Kotopas onpegenseT BUanMocTb
anemeHTa.

v AwanasoH

KoHTponb [a
Makcumym 65535
MuHUMYM 0
v  KoopgwHathl
X 0
Y: 0
v [lapameTpbl
[NepemeHHan [ varl ]
Tvn NnepemeHHOM BellecTBeHHBIA
3HakoB 3
MNocne sanAaToM 1
TexcT no T=
TekcT nocne c
Pepaktupyemo Na
NnvHa 8
Buavmocte < He BolbpaHa =

PucyHok 7.112

OToGpaxeHune

B pegakTope akpaHoB oTobpaxkaeTcs, kak byaeT BbirmsaaeTb anemeHT Boa/BbiBoA (int/float) Ha akpaHe npubopa.
=)
T=+00,0C
B

PucyHok 7.113

7.6.3 BBoa/BbiBOA (boolean)

OnemeHT BBoa/BbiBOA (boolean) npeaHasHaveH ANs BbIBOAA HA SKpaH UMW YTEHUS! C 3KpaHa 3HayYeHus1 OyneBckon
nepemMeHHOMN.

HacTtponka cBoucTB

[N koppekTHOW paboThl areMeHTa criedyeT ykasaTb KOOPAUHATLI PacnonoXeHUst U HaCcTpoWUTbL NapamMeTpbl BBogda/
BblBOAA Ha NaHenu CBOWCTBA.
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CeolicTea Beoa/ewiBon (Boolkan)l B x
E=]2b
v KoopgwHatbl
X 0
Y: 0
v [apameTphbl
MepemeHHaa < He BblBpaHa =
Tekct "True”  Pyu
Tekct "False” AsTo
TexcT no Pexmm_
Tekct nocne !
Pepaktnpyem: la
NnvHa 11
BuavmMocTe < He BoibpaHa »

Bugumocts
HacTpoika ynpasnedma BMAMMOCTEI

PucyHok 7.114

KoopauHaTtbl
[ns pacnonoxeHus NepBoro cMMBoMa aremMeHTa no ocsm X 1 Y crneayeT ykasaTtb koopauHaTtbl. OTcyeT koopauHaTt
no o6eum ocam HaumHaetcs ¢ 0:
* 1o ocu X — cnesa Hanpao oT 0 go 15 (B 3aBMCMMOCTM OT cBONCTBa [AnNuHa);
* noocu Y — cBepxy BHM3 (B 3aBUCUMOCTM OT KONMYECTBa CTPOK 3KpaHa, yCTaHOBMNEHHOIo B peakTope
3KpaHoB).

3HadyeHne koopauHaT (Lenoe 4ucrio) MOXHO 3ajaTh B BbiNagalolemM MEHI B CTpoke koopauHatbl (X u Y
HacTpanBaloTCA OOUHAKOBO):

+  KoopmmHans
3 v
Lije 1]

PucyHok 7.115

B Bbinagatowem MeHto MOXHO BblbpaTb cnocob 3agaHusi KOOPAMHAT: KOHCTaHTa uUnu nepemeHHas. [ns BbiGopa
HEM3MEHHOTrO PacrooXEHMS SNEMEHTA CrieyeT yKasaTb 3Ha4eHne KOOpAMHaThI B Nose BBoAa.

[na cospaHua Gerywien cTpoku crnegyet BbiOpaTe BapuaHT lMepemeHHaa n Haxatb kHOnky Bbibop. OTkpoertcs
Tabnuua nepemeHHbIX 6, B He crieqyeT BblOpaTh NEepeMEeHHY0 LIeNoYMCneHHOro Tnna, kotopast OyaeT onpegensaTb
3HaveHue koopauHarthl, 1 HaxaTtb kHonky OK. BeibpaHHasa nepemeHHas 6yaeTt otobpaxkaTtbes B nosie BBOAA:

KoncTaHTa

@ {lepementan [a] BriSop

PucyHok 7.116

MapameTpbl

+ [lepemeHHas — npuBs3ka K OyneBckon nepeMeHHon npoekTa. [ns Bbibopa nepeMeHHoN criegyeT HaxaTb
KHOMKY «...» 1 BblbpaTb B Tabnuue nepemMeHHbIX 6;

* TekcT «True» — TEKCT, COOTBETCTBYIOLLNA 3HAYEHWNIO NepeMeHHON, paBHOM «1»;

» TekcT «False» — TeKCT, COOTBETCTBYIOLLUIA 3HAYEHNIO NEPEMEHHON, paBHOM «0»;

+ TekcT 4O — TEKCT creBa OT BbIBOANMOIO 3HAYEHUS;

+ TeKcT nocne — TEKCT cnpaBa OT BbIBOOUMOIO 3HaYEeHUS;

* PepakTtupyemo — ecnv BbiGpaHo 3Ha4yeHne la, To 3Ha4YeHne NPMBA3aHHON NePeMEHHON MOXHO U3MEHSITb C
MOMOLLbIO KHOMOK Ha NMLUEeBoR naHenu npnbopa;

*  [OnuHa — obLias MakcumanbsHas AfIMHa Nors, BKYaloLwas TeKCT 40 M MOCHe 3HaYeHUs MepPeMEHHOM U
CaMo 3Ha4YeHne nepemMeHHoNn.
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* Bugnmoctb —K napameTpy npmnBA3biBaeTCA 6y1'IeBCKaﬂ nepemMeHHas, Kotopasa onpenendetr sBMaMMocCTb

AnemMeHTa.
CeoiicTEa Beon/Beigon (Boolean)2
=|a

z=l2l |

*  KoopmHarns
X 0
Y: 0

“  [lapametps
[NepemenHan < He BolipaHa =
Tekct "True" Pyu
Tekct "False" AeTo
Tekct oo Pesm_
TekcT nocne !
Pepakmipyemo Oa
T

Nmma

MakcumaneHaA AnvHa 3neMeHTa

PucyHok 7.117
OTo6paxeHune
B penakTope akpaHoB oTobparkaeTcs, kak GyaeT Buirmaaetb aneMeHT Beoa/BbiBog (boolean) Ha akpaHe npuGopa.
8 E --------------- Fl_-l
Pexunm _ ABTO!
I:I_.I

PucyHok 7.118
7.6.4 InHaMn4eCcKnn TeKCT

OnemMeHT INHaMN4YeCKMN TEeKCT npeaHasHadyeH ana BbiBOAa Ha 3KpaH r|p|/|6opa OLHOW M3 HECKOSbKMX TEKCTOBbIX
CTPOK B 3aBUCMOCTU OT 3HAYEHUA I'IpVIBﬂ3aHHOl7I rlepemeHHon.

HacTtponka cBoucts
[na koppekTHOro otobpaxkeHus Ha akpaHe npubopa crnegyeT ykasaTb KOOpAMHATbI PacnofioXeHNst 1 BBECTU TEKCT
Ha naHenu CBONCTB.
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CeoCTBa JAWHAMWUYECKMA TekcT2 B x

[EE18L |
W

KoopguHaTthl
X 0
Y: 0

v [apameTphbl
MepemeHHaa < He BblBpaHa =
v (Cnucok cTpok < PeaakTvposats =
0 TexcT
NnvHa 5
BUAMMOCTE < He BblBpaHa =

Bugumocts
HacTpoika ynpasnedma BMAMMOCTEI

PucyHok 7.119

KoopauHaTtbl

[ns pacnonoXeHus NepBoro cumBosa anemeHTa no ocam X n 'Y cnegyeTt ykasaTb koopauHatbl. OTcHeT koopavHat
no o6eum ocam HaumHaetcs ¢ 0:
* 1o ocu X — cnesa Hanpao oT 0 go 15 (B 3aBMCMMOCTM OT cBONCTBa [AnNuHa);
* noocu Y — cBepxy BHM3 (B 3aBUCUMOCTM OT KONMYECTBa CTPOK 3KpaHa, yCTaHOBMNEHHOIo B peakTope
3KpaHoB).

3HadyeHne koopauHaT (Lenoe 4ucrio) MOXHO 3ajaTh B BbiNagalolemM MEHI B CTpoke koopauHatbl (X u Y
HacTpanBaloTCA OOUHAKOBO):

+  KoopmmHans
3 v
Lije 1]
PucyHok 7.120

B Bbinagatowem MeHto MOXHO BbibpaTb cnocob 3agaHusi KOOPAMHAT: KOHCTaHTa unu nepemeHHas. [ns BbiGopa
HEM3MEHHOrO PacrooOXEHWS aNEMEHTAa crieyeT yKasaTb 3Ha4eHe KOOpAMHaThI B Nnose BBoAa.

[na cospaHua Gerywien cTpoku crnegyet BbiopaTe BapuaHT lMepemeHHaa n Haxatb kHoOnky Bbibop. OTkpoertcs
Tabnuua nepemMeHHbIX, B HeWN crieqyeT BblOpaTh NepeMeHHY0 LenoYncrneHHoro Tuna, kotopasa byaer onpegenstb
3Ha4YeHne KoopamMHaThl, U HaxaTtb kHonky OK. BeibpaHHas nepemeHHas byaeT otobpaxaTbCcs B none BBoa:

KoncTaHTa

@ {lepementan [a] BriSop

PucyHok 7.121

MapameTpbl

* MMepemeHHas — NpuBA3Ka K LENOYMCreHHON nepeMeHHon npoekTa. [1nsa Bbibopa nepemeHHoNn crieqyet
HaXaTb KHOIMKY «...» 1 BblOpaTh B Tabnuie nepemMeHHbIX;

+ Cnucok cTpok — Tabnuua, 3Ha4yeHue CTPOKN KOTOPOW BbIBOAMTCS HA 3KPaH Npu COOTBETCTBMN HOMepa (Ne)
CTPOKM 3HAYEHWIO MPUBA3aHHOW LiernodncrneHHon nepemeHHon (MepemeHHasn). B ctonbue CumBonos
yKasblBaeTcs KONM4ecTBO CUMBOSIOB B CTPOKe. MukTorpamMma & BbIBOAWUTCS B Criyyae NpeBbiLeHs
3HaveHus napameTpa dnuHa, Npy HaBegeHUN Kypcopa Ha NMMKTorpammy oTobpasnTcs nogckaska ¢
onvcaHvem oLInBKu.
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———— CB0oWCTBa JINHAMWYECKWIA TEKCT2 =
A

o RElE
X 0 ~
Y: 0

v [lapameTpsbl
MNepemMeHHas < He BblibpaHa >

v ol e ool 4N 'egaKTUPOBATh > ™

Ne 3HaueHwne Cumeonose
0 Pexwum AsTO 10
1 Pexum 1 7
2 Pexum 2 7
3 OTrn. 5
BrnwoueHwne W
4 aBapyitHOro 27 L]
peEXUMa —I'?,ﬂﬂxlﬂa CTPOKW NMPEeBLILLAET 33laHHOE ANA INEeMEHTa OrpaHnyeHme!
5 0

PucyHok 7.122

+ [OnuHa — makcumanbHas gnvHa nons. B Cny4yae npesbllleHnda OANMNHbI TEKCT 6yp,eT 0T06pa)KaTbCﬂ He
NONMHOCTbHO.

* Buammoctb — K napameTpy npmBA3biBaeTCA 6yJ'IeBCKaF| nepemMmeHHasa, Kotopad onpenenaetr BMaMMoOCTb
aneMeHTa.

OT1obpaxeHune
B pepakTope akpaHoB oTobpaxaeTcs, kak OyaeT BbIrMAAeTb arneMeHT JlJuHaMu4yeckum TeKCT Ha akpaHe npmbopa.

I:_I.|

oP e XX unuwm A B T 05¢

I:I_.|

PucyHok 7.123

7.6.5 Kom6buHnpoBaHHbIM cnucok (ComboBox)
OnemeHT KombuHupoBaHHbIN cnucok (ComboBox) vcnone3yetca ans Bblbopa OQHOW CTPOKM M3 HECKONBbKUX
TEKCTOBbIX CTPOK KHOMKamMu npubopa v 3anvcu B NPUBSA3AHHYIO NEPEMEHHYIO 3HAYEHNS, COOTBETCTBYIOLLLErO BbIGOPY.

HacTpounka cBoucTB

[na KoppeKkTHOW paboTbl aneMeHTa criedqyeT ykasaTb KOOPAMHATHbI PACMOMOXEHMs U HacTpoUTb napameTpbl
nepemMeHHbIX U CTPOK Ha NaHerny CBOMCTBa.
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CsoitcTBa ComboBox2 =
E=2b |
v KoopgwHatbl

X 0

Y: 0

v [apameTphbl
MNepemeHHaa < He BuiGpaHa =
v Cnwucok ctpok = Pepaktmposats =

0 Tekct
NnvHa 5
Buammoctb < He BolbpaHa >
Buagnmocte

Hactpoiika ynpaeneHya EMAMMOCTEH

PucyHok 7.124

KoopauHaTtbl

[lna pacnonoxeHus nNepBoro cMMBona anemeHTa no ocam X u Y crneayet ykasartb koopauHatel. OTcueT koopauHat
no o6enm ocam HaumHaeTcs ¢ O:

* 1o ocu X — cnesa Hanpaso oT 0 go 15 (B 3aBMCMMOCTM OT cBONCTBa [AnuHa);
* Mo ocu Y — cBepxy BHU3 (B 3aBMCMMOCTM OT KONMYECTBA CTPOK 3KpaHa, YCTaHOBIIEHHOIO B pefakTope
3KpaHoB).

3HayeHne koopauHaT (Lenoe 4YMCro) MOXHO 3adaTb B BbiMadalolemM MeH B CTpoke koopauHatel (X n Y
HacTpanBaloTCs OQUHAKOBO):

W

KoopmHans
3 v
i 1]
PucyHok 7.125

B Bbinagatowem MEH MOXHO Bbl6paTb cnocob 3apgaHus KoopAuHaT. KOHCTaHTa UM nepemMmeHHas. Ons Bbl60pa
HEeN3MEeHHOIo pacrnosioXXeHua arnemMeHTa crieayeT ykasaTb 3Ha4eHne KoopanHaTthl B nosie BBoAa.

Ons cosgaHusa Gerywen cTpoku criegyeT BblbpaTe BapuaHT lNMepemMeHHas u HaxaTtb kHonky Bbi6op. OTtkpoertcs
Tabnvua nepemMeHHbIX, B HEN criedyeT BbibpaTb NEPEMEHHYI0 LIENTOYMCIIEHHOrO Tuna, Kotopas OydeT onpedenstb
3HaveHune KkoopauHathbl, 1 HaxaTtb kHonky OK. BeibpaHHasa nepemeHHas 6yaeTt otobpaxkatbcsa B none BBOAA:

KoHCTaHTE

a T‘]e [a] BbiGop

PucyHok 7.126

MapameTpbl

* MNepemeHHasa — npuBsA3Ka K LENOYNCNEeHHON NnepeMeHHoNn npoekTa. [ns Boibopa nepeMeHHon crieayert
HaXXaTb KHOMKY «...» 1 BblbpaTb B Tabnuue nepemMeHHbIX.

+ Cnucok cTpok — Tabnuua, Homep (N2) Kaxgomn CTPOKM KOTOPOW CIYXXMT AN 3anncu B NPUBA3aHHYIO
LLeNnoYnCrieHHyo nepeMeHHyto npuv Bbibope 3HaveHunsa Ha gucnnee npubopa. B ctonbue Cumeonos
yKasblBaeTcs KONM4YecTBO CUMBOSIOB B CTPOKe. MukTorpaMma @ BbIBOAMTCA B Crlyyae npeBbilleHNs!
3HayeHus napamMeTtpa [inuHa, Npu HaBedeHMN Kypcopa Ha NUKTorpaMMy oTobpasnTcs NoAckaska ¢
onvcaHuem oLInBKu.
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CeoiicTea ComboBox2 o ox

[E=]2) |
v  KoopguHaTthbl
X 0
Y. 0
v [MapameTphbl
MNepemeHHa < He BnlbpaHa =

v JO o] Taeli 'eAaKTUPOBATD > ™

Ne 3HaueHne Cumeonoe
0 TekcTt 2
1 B pexum ABTO 12
2 YetaHoBuTe Pexum 18
1 %ﬂﬂﬂ—!a CTPOKW NPeBbllaeT 3alaHHOe ANA 31eMeHTa orpaHuueHme!
3 OTKNHYNTE
4

PucyHok 7.127

+ [nuHa — makcumanbHasa gnvHa nons. B Cny4yae npesbllleHnAa ONMNHbI TEKCT 6yp,eT 0T06pa)KaTbCﬂ He

MOJTHOCTbIO.
+ BuammocTtb — K NnapameTpy npvBsa3biBaeTcs OyneBckas nepeMeHHasi, Kotopas onpegensieT BUGUMoCTb
anemMeHTa.
OT1obpaxeHune

B penaktope akpaHOB oToOpaxkaeTcsl, kak OyaeT Bbirnsaetb anemeHT Kom6uHupoBaHHbIN cnucok (ComboBox)
Ha 3KpaHe npubopa.

B p e X U M A B TO

I:I_.|

PucyHok 7.128

7.7 Ba3oBble 3N1eMeHTbl

* TekcT;

*  WNHpgukarop;

*  VHaukaTop BbINONHEHUS;
*  [OnHaMn4eckui TEKCT;

* BBoa/BbiBog int/float;

* BBoa/BbiBOg BpeEMEHMY;

« Bsoa/BbiBog IP;

e JlnHunsg;

*  MHOroyronsHuk;

* Kpyr;

» KHonka;

* [lepekntovarensb;

* [pynna nepekntovarenen;
* V3o6paxeHue;

¢ MeHto;

* [paduk.

[aHHble anemeHTbl UCMOoNb3yTca Ans oopMIieHnst ancnnes npnbopos ¢ rpacdudeckum LBeTHbIM KK, Ecnv Ha
3KpaH Jo6aBNeHO HECKOMNbKO AOCTYMHbIX ANS pegakTUpOoBaHWs SEMEHTOB BU3yanu3aumu, To Nopsiaok ux Beibopa
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npu nomoLum kHonku SEL ByaeT onpenensaTscs nopsgkoM B cnvcke « KOMMOHEHTBI 3KpaHa» CHM3Y BBEPX (NepBbIMU
OyoyT BbIAENATLCA HUKHUE SNIEMEHThI):

KomMnoHeHTsl 3KpaHa

Teker (Tekct)
Texer (Tekcr)
MpAMOYronEHUK
Texer (Tekcr)
MpAMOYronEHUK
Texer (Tekcr)
MpAMOYronEHUK
Texer (Tekcr)
MpAMOYronEHUK
Texer (Tekcr)
MpAMOYronEHUK
Texcr (Tewcr)
MpamoyronsHuk

MpamoyroneHnK

(MHoroyronsH1k)

(MHoroyronsH1k)

(MHoroyronsH1k)

(MHoroyronsH1k)

(MHoroyronsH1k)

(Mucroyroastnk)

(MHoroyronsHnk)

PucyHok 7.129
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Kenwpoeats (Ctrl + C)
Beragwme (Ctrl + V)
Yaanute (Delete)

lNepemectuTte Boiwe (Chrl+])

%
Ha 3agHWi nnax .__I| Mepemectite Ha nepegHyid naad (Ctrl+Shift+])

BriposHaTE 3 blﬁ QKEH

Ha nepegHuiA nnax

-

PucyHok 7.130
7.71 TekcT

OnemeHT TeKCT NpeaHa3HayYeH aAnga pasmeLLeHns TEKCTOBOro 6rioka B aKkpaHe Bn3yanmnsaumu.

HacTtpowka cBoncTB

Ons KOPPEKTHOIo OT06pa)KeHVIF| Ha 3KpaHe an60pa cnegyeTr ykasaTb KOOpAMHAaTbl pacnorioXeHud, pasmepbl
3NneMeHTa, BBECTU TEKCT U 3a4aTb Apyrme napamMeTpbl Ha NaHenu CBOWCTB.
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KoopauHaTtbl

CeoiicTea Tekcr =1k
iad
¥ BHewHwnii Bug
Pazmep wpudra 48
BripaBHMBaHue Mo ueHTpy
Ueetwpudta [ (R=0 G=0, B=0]
Hanuuue pona Het

Lieet doHa I:l [R=242, G=242, B=2
ToawwHa pamkn 0
LigeT pamki B -0 G=0 8=0]
v  JlaHHbie
Tekcr < Pepaktupoearts >

v KoopauHaTtbl

TekcT z

¥ lMoeegenue

Buaumocts < He BulbpaHa >
¥ Tpouee
Wma Tekcr

¥ Pasmepsbi
lnpwuHa 207
Bricota 7

Pasmep wpndra
Pasmep Haanvcy Ha 3nemMeHTe

PucyHok 7.131

PacnonoxeHne anemeHTa onpegendeTtca no ocam Xny. KOOpLIMHaTbI 3a4alTCca Ha MNaHenu CBOWCTB WNK
nepemMeLlleHnem aremMeHTa no noJsito 3KpaHa. Ortcuer KoopAauHat no 06eunm ocsim HaunHaeTtcs ¢ 0:

* o ocu X — cneea HanpaBo, KOHEYHOE 3Ha4YeHne onpenendeTcqa pasMmepamm arieMeHTa n UJVIpVIHOVI 9KpaHa;
* noocnY — CBEpPXy BHM3, KOHEYHOE 3Ha4YeHne onpeaendeTca pasMmepamMm anemMeHTa n BbICOTOMN 9KpaHa.

Pa3mepbl

Pa3mepbl aneMeHTa onpeaenarTca No ocAM X 1 Y n 3agaloTcs Ha naHenum CBOWUCTB MU U3MEHEHUEM rpaHuny
AreMeHTa Ha norie aKpaHa.

MapameTpbl

Mpynna

MapameTp

OnucaHue

BHewHu BuA

Paswmep wpudTa

Pasmep otobpaxxaemoro B anemeHTe TekcTta: 16, 32, 48

BbipaBHMBaHue

BbipaBH/BaHWE 0TOBPaXXaeMOro B 3arieMEHTE TEKCTa: MO JIEBOMY
Kpato, Mo LEHTPY, MO NpaBoMy Kpato

LiBeT wpudra

LiseT oTo6pakaemoro B aneMeHTe TekcTa

Hanun4yue c¢oHa

doH oTOGpakaemoro B arieMeHTe TekcTa

Liset choHa LiBeT ooHa oToBpakaemoro B afieMeHTe TekcTa
TonwuHa pamMku TonuwmHa pamMkn anemeHTa
LiBeT pamku LiBeT pamMku anemeHTa
HaHHble TekcT B none BBoAMTCA TEKCT, KOTOPLIN ByAeT 0ToOpaxaTbCsl B arieMeHTe
MoBeneHme BuauMocTb K napameTpy npuBs3biBaeTca OyneBckasi nepeMeHHas!, kotopasi
OyaeT onpefensitb BUAMMOCTb 3rieMeHTa
Mpouee Uns OTobpaxkaeTcs B CNMCKE UCNOMb3yEMbIX 3NIEMEHTOB B JIEBOW YacTy

pefakTopa BM3yanusauum
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7.7.2 Unpukatop

OnemeHT WHAMKaTOp npegHasHavyeH pAns  OToOpaeHwss 3HadveHust OyneBCKOW MNEepeMeHHOM B 3KpaHe
BM3yanusauun. Ecnn 3HavyeHve nepemeHHOM paBHO 1, TO MHOUKATOpP NPUHMMAET UBeT «True». Ecnu 3HaveHue
nepemMeHHou paBHo 0, TO MHAMKATOP NPUHUMAET LBET «False».

HacTponka cBoucTB

[N KOppeKTHOro oToGpakeHust Ha 9KpaHe npubopa cregyeT ykasaTb KOOPAMHaTbl PacrofioXeHus, pasmepsbl
anemMeHTa 1 3aaaTb NapameTpbl Ha NaHernM CBOMCTB.

CBoﬁcma NHawnkaTop 0 ox
%
v

BHewHuiA Bupg,

Leer "True” . [R=76, G=175, B=8C
Liger "False" - [R=136, G=136, B=1
TonwwHa pamkn 0
LiseT pamku B r-0 G-=0 B=0]
v  [DaHHble
MNepemeHnHan < He BblbpaHa >
v Koopauhathbi
X: 60
¥ 50

¥ TlloeegeHwne

Buaumocts < He BbibpaHa >
V¥ Tlpouee

Ama WHawvkatop
¥ Pasmepsl

Uupuna 50

BhicoTa 50

Liser "False”
LlBeT uHAMKATOPA, KOTAa 3HaUeHue
npueAzaHHON NepemeHHoM - False

PucyHok 7.132

KoopauHaTtbl

PacnonoxeHue anemeHTa onpegensercda no ocam X u Y. KoopauHaTtbl 3agaloTcA Ha naHenu CBOWCTB wnu
nepemeLllieHeM anemMeHTa no nosto akpaHa. OTcyeT koopanHaT no obemm ocsam HaunHaeTces ¢ 0:

* 1o ocu X — cresa Hanpaso, KOHEYHOE 3HaYeHne onpeaenseTca pasmepamm areMeHTa 1 LMPUHO 3KpaHa;
* M0 OCcK Y — CBEpXy BHU3, KOHEYHOE 3HAYEHMe ONpPEeaersaeTcs pasMepamm arieMeHTa U BbICOTON aKpaHa.

Pa3mepbl

Pa3amepbl anemeHTa onpegenstotcsa no ocam X n Y M 3a4atoTCs Ha NaHenu CBOWCTB UMW M3MEHEHWEM rpaHuL
3NeMeHTa Ha nore akpaHa.

MapameTpbl
Mpynna MapameTp OnucaHue
Lget “True” LiBeT anemeHTa, ecrnv 3HadeHue NpMBA3aHHON NepeMeHHON paBHO
TRUE
BET aNeMeHTa, ecrnv 3Ha4yeHne NpnBsa3aHHON NepeMeHHON paBHo
v BeT “False” L
BHewHun Bnp, U FALSE
TonwwmHa pamkn | TonwmHa pamkm anemeHTa
LiBeT pamku LiseT pamku anemeHTa
[aHHble MepemenHas K napameTpy npuBsa3sbiBaeTcsa OyneBckas nepeMeHHas ansi
oTobpaxxeHns
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Mpynna MapameTp OnucaHue
NoeneHue BUAMMOCTE K napameTpy npvBsiabiBaeTcs OyrneBckasi nepeMeHHasi, kotopasi
A A OyaeT onpefensitb BUAMMOCTb 3reMeHTa
OT0o6paxaeTcs B CnmMcke UCNonb3yeMbIX aNEMEHTOB B NEBON YacTu
Mpouee Uma P Y/

penaktopa su3yanumsaumn

NMPUMEYAHUE
El Ecnu k napameTpy MepeMeHHas He NpuBsa3aHa nepemeHHasi, To LiBET anemMeHTa scerga Gyaet True.

7.7.3 NHgnkaTop BbINONHEHUSA

OnemeHT MH,DMKaTOp BbINOJIHEHUA NpeaHa3HavYeH and 0T06pa>|<eH|/|;| 3Ha4YeHUNs Lierno4mMcneHHon nepemeHHon nnn
nepemeHHon C NnaBaoLen TOYKON B BUAE LWKanbl Ha 9KpaHe Bu3yannsauun.

HacTtponka cBouctB

[na KoppeKkTHOro oToGpaXKeHWsi Ha 3KkpaHe npubopa crieqyeT ykasaTb KoopauHaTbl pacrofioXeHusl, pasmepbl
anemMeHTa 1 3afatb napameTpbl Ha NaHernM CBONCTB.

Ceolictea MHAMKATOP BbIMONHEHWA B %
A

i |

v  BHewwHWH BUA, ~

LigeT B R=76, G=17
Hanuuwme don. [la
Liger pona | | [R=242, G=2-

[ . : | LigeT pamku - [R=0, G=0, B-

v  [aHHble

[epemenHas < He BbibpaHa >

Tun nepement LlenouncnerHoe
¥  3HaueHue
MuHumMmyMm 0
Makcumym 4294967295
Buammocte  [a
Paamep wpud 16
¥ KoopauHatbl
X 33
¥: 16
v [lloBegeHwe

Buammocts < He BhibpaHa >
Vv Tllpouee
ma WHavkaTop BEINOS
¥ Pasmepbl
MepemenHas
Buibop npuesazsieaeMoii nepemeHHo’

PucyHok 7.133

KoopauHaTtbl

PacnonoxeHvue anemeHTa onpegenserca no ocsM X u Y. KoopauHaTbl 3a4aloTcs Ha NaHenu CBOWCTB UNu
nepemeLLeHVeM arieMeHTa Mo nosito akpaHa. OTcYeT koopaMHaT No 06enm ocsim HaumHaeTcs ¢ O:

* Mo ocu X — cneea HanpaBo, KOHEYHOE 3Ha4YeHne onpenendeTcqa pasMmepamm arieMeHTa n LUVIpVIHOVI 9KpaHa;
* noocnY — CBepXy BHU3, KOHEYHOE 3Ha4YeHne onpeaendaeTcda pasmepamuy arnemMeHTa n BbICOTOMN 9KpaHa.

Pa3smepbl

Pasmepbl nemMeHTa onpenenarTca No ocCAM X n Y n 3apaloTcst Ha naHemnuM CBOWCTB UIM U3MEHEHUem rpaHuny
reMeHTa Ha none 3KpaHa. Ons BepTI/IKaJ']bHOVI opueHTauunmn anemMmeHTa 3Ha4eHne Y A0OMXKHO ObITb Bonblue 3HAYEHUS
X.
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MapameTpbl
Mpynna MapameTp OnucaHwue
LUBeT LiBeT wkanbl anemeHTa
Hanuuwue cdoHa ®oH oToGpaXkaemMoro anemeHTa
BHelwHu® BUA LiBet choHa LiBeT ooHa oTOGpakaemoro arieMeHTa
TonwuHa pamMku TonuwmHa pamMku anemeHTa
LiBeT pamku LiBeT pamku anemeHTa
MepemeHHasn K napameTpy npu1Bs3biBaeTCA LIENoOYMCrIeHHas NnepeMeHHas unm
I nepemMeHHas C nnasatoLLien TOYKOM Ans oTobpaxeHns
aHHble — — - —
TUn nepemeHHoN Tun NPUBSA3aHHOM K 3NIEMEHTY NEPEMEHHOM: C NIaBakoLLEN TOHKOMN,
LLernoYmnCrieHHoe
MuHumym 0 % wKanbl aneMeHTa
Makcumym 100 % wkanel n3amepeHus
3Ha4vyeHue
BuaumocTtb OTobpaxeHne 3Ha4YeHns LWKanbl B 3NIEMEHTE
Pasvep wpudta |Pasmep wpndra otobparkaemoro B anemeHTe TekcTa: 16, 32, 48
NoseneHme BUAMMOCTE K napameTpy npuBsasbiBaeTca OyneBckasi nepeMeHHasi, kotopasi
A A OyaeT onpefensitb BUAMMOCTb areMeHTa
OTobpaxxaeTcs B CIMCKE MCNOMb3yeMbIX 3NIEMEHTOB B JIEBOWN YacTy
Mpouee Uma P y

pefakTopa BM3yanusauum

7.7.4 AnHaMU4eCKNN TEKCT

OnemeHT [AMHaAMMYeCKUM TEKCT npedHasHavyeH pnns Bblbopa M OTOOpaXKeHWst 3HA4YeHWUs LeNOvMCIIEHHON
nepemMeHHON M3 BbiMAgaloLEero CnMcka Ha 3KpaHe Buayanusauuu. LlenodyncneHHoMy 3HaYeHWM MOXHO 3ajaTb
TeKcToBOe 0003Ha4YeHne, KoTopoe OyaeT oTobpaxaTbCs B BbiNagatoLeM CIUCKE.

HacTponka cBoucts

[lna KoppekTHoro oTobpakeHust Ha SKkpaHe npubopa crnegyeT ykasaTb KOOPAWHATbLI PacrofioXeHusi, pasmepbl

AneMeHTa U 3agaTtb NapamMeTpbl U AaHHbIE Ha NaHENn CBOJWCTB.

CeoicTBa JIMHaMMYECKMIA TekeT & X
A
E=]4L |
v BHewHWi BUA -

Pasmep wpw 16
User wpndT[| R=0,G=0,E

TekcTt

Hanuuwe do [a

Lser dora || [R=242, G=2

TomumHa pa 1

Lleet pamkmn - [R=0, G=0,B
v [JaHHble

MepeMeHHa: < He BulbpaHa =

Twun nepeme LlenouncneHHoe
v Cnucok cTpc < PellakTupoBaTt

0 TekcT

PR ¥ B

3anpeTuTb pegaKTUpoBaHWe
3anpeT/cHATWE 3anpeTa Ha
peAaKTMPOBaHWE 3HaUeHWA C AWC...

PucyHok 7.134
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KoopauHaTtbl

PacnonoxeHvue anemeHTa onpegensietca no ocsM X u Y. KoopauHaTbl 3a4aloTcs Ha MNaHenu CBOWCTB UNK
nepemeLLeHVeM arieMeHTa Mo nosio akpaHa. OTcYeT koopaMHaT No 06enm ocsim HauymHaeTcs ¢ O:

* MO0 ocu X — crieBa HanpaBo, KOHEYHOE 3HAYEHNE ONPeaENnseTCs pasmepamm SNIEMEHTAa U LUMPUHON 3KpaHa;

* noocu Y — cBepxy BHM3, KOHEYHOE 3HaYEeHNe onpeaenseTcs pasmepamMm arieMeHTa U BbICOTON aKkpaHa.
Pa3mepbl
Pa3smepbl anemeHTa onpegenstotcs no ocsam X M Y M 3agalTcs Ha NaHenuM CBOWCTB WM U3MEHEHUEM rpaHuL
anemeHTa Ha norsie aKkpaHa.
MapameTpbl

Mpynna MapameTp OnucaHue

Pasmep wpudcdta |Pasmep otobpaxkaemoro B anemeHTe Tekcta: 16, 32, 48

LiseT wpudra LiBeT oToGpaxkaemoro B arieMeHTe TeKCTa

Hanwuuue cboHa ®oH oTOGpaXkaemMoro B afieMeHTE TEKCTa

BHewHu BuA

LiBeT choHa LiBeT ooHa oToGpakaemoro B arieMeHTe TekcTa
TonwuHa pamMku TonuwmMHa pamMKku anemeHTa
LiBeT pamku LiBeT pamMku anemeHTa
MepemenHas K napameTpy NpnBA3LIBAETCA NepemMeHHas Ans XpaHeHus
3HaYeHUN

Bri6op TMNa gaHHbIX NPUBSA3aHHOWM NepeMEHHON: LlenoYnucreHHoe
n byneBckoe

NMPUMEYAHUE A 5 5
Tun nepemMeHHoOM Ecnu BbIGpaH ByneBckvin TN NnepeMeHHow, TO BbinagaoLwni
AaHHble CMNCOK 3rieMeHTa MOXET cofieprKaTb TONMbKO ABE CTPOKMU.
Ecnu BbiGpaH LENOYMCNEHHBIN TUN NEPEMEHHON, TO

BblMNaatoLLnn CNNCOK MOXKET coaepkaTb Makcumym 128
CTPOK.

B TabnnyHoM BuAe 3HaYEHWS NEPEMEHHON U COOTBETCTBYOLLMNE UM
Cnucok cTpok HanMeHoBaHUsi, KoTopble ByayT oTobpaxaTbCs B BbinaatoLLleM
CMMCKe aremMeHTa

YcTaHoBKa/CHATUE 3amnpeTa Ha U3MEHEHUE 3HAYEHWSI MPUBSA3AHHOM
nepemMeHHON ¢ 3KkpaHa npubopa:

3anpeTuThb * €ecnu ycTaHoBrneHo 3HaveHue [a, To 3HayeHne

KoHTponb BBOAA NpuBSA3aHHOW NepeMeHHON MOXHO TONbKO npocMaTpmusBaTth

peaakTMpoBaHue pUBSI3aHHOM NEPEMEHHON MOXHO TONbKO NPOCMaTpuBaTh,
onuus Beoga byneTt HeQoOCTYMNHa;

* ecnu ycTaHoBneHo 3HavyeHune Het, To BBOA 3HaYeHus B
anemMeHTe nepesanncbiBaeT 3HaYeHne nepemMeHHon
NoseneHme BUAMMOCTE K napameTpy npuBsiabiBaeTcs OyneBckasi nepeMeHHasi, kotopasi

A A OyaeT onpenensitb BUAMMOCTb 3reMeHTa

Mpouee Unisi OTobpaxaeTcs B CMCKE NCNOMb3yeMbIX 9NIEMEHTOB B NIEBOWN YacTu

penaktopa susyanumsaumn

[na nobaBneHnst HOBOWM CTPOKM B BbINALAOLLNIA CUCOK SrIEMEHTa Crieyer:
1. [Oaxapbl knukHyTb JIKM no anemeHTy JMuHaMM4eCKU TEKCT B peflakTope aKpaHa.
2. B otkpbiBwEMca okHe knukHyTb NMKM no ogHom 13 cTpok Tabnuue.

3. BbibpaTtb nyHKT [lo6aBUTL CTPOKY CHU3Y.

189



7 bubnunoteka

HaumeHoBaHve 1

Tekcr 3HadeHue
HauwmeHoBaHue 1 1
HawmeHoBaHwe 2 2
HaumeHosaHue 3 2
Bcrasuts CTPOKY CHU3Y Ctrl + Shift + N
Yaanums cTpoky Delete

PucyHok 7.135

Mpumep
Tabnuua 7.8 — CNUcok CTPOK
0 Cton
10 Crapt
500 Maysa

7.7.5 Beoa/BbiBop int/float

OnemeHT BBoa/BbiBOA int/float npegHasHaveH onsi BBoga n 0ToOpaXKeHUst 3HaYeHNs LIENOYMCNEHHON NEPEMEHHOMN
NN NEPEMEHHOM C NITaBatoLLLEN TOYKOM Ha aKpaHe BU3yanusauum.

Hactpowka cBoncTB

[ns koppekTHOro oTobpaxeHus Ha akpaHe npubopa crnegyeT ykasaTb KOOpPAWHATbI PacrornoXeHus, pasmepbl
3rnemMeHTa U 3afaTb NapameTpbl M JaHHbIE HA NaHenn CBONCTB.

KoopauHaTtbl

PacnonoxeHue anemeHTa onpegensercda no ocam X u Y. KoopauHaTtbl 3agaloTcA Ha naHenu CBOWCTB wnu
nepemeLLeHneM arnemeHTa no nonto akpaHa. OTcyeT koopamHaT no obenm ocsiM HaumHaeTcs ¢ 0:

* M0 ocn X — cneea Hanpaeo, KOHEYHOE 3Ha4YeHNEe OnpeaensieTcs pasMmepamm aNeMeHTa 1 LUMPUHON 3KpaHa;
* noocnY — CBEpPXy BHM3, KOHEYHOE 3Ha4YeHne onpegendeTca pasMmepamMm anemMeHTa n BbICOTOM 9KpaHa.
Pa3mepbl

Pa3amepbl anemeHTa onpegenstoTcs no ocam X n Y M 3a4atoTCa Ha NaHenu CBOWCTB UMW M3MEHEHWEM rpaHuL
3NeMeHTa Ha nosne akKpaHa.

190



7 bubnunoteka

MapameTpsil (int)

CeolicTea Beoa/BbiBop int

G254 |
W

x

BHewHui Bug A
Hanvuue dona [la
Lger pona || [R=242, G=242,
TonwmHa pamii 1
Ueerpavkv | [R=0, G=0, B=0]

v  [aHHble

| [ MepemeHHaa < He BulbpaHa >
| 00 000 l Tun nepemenHc LlenouncnenHoe
1 v 3HaueHue

Konuuecteo 3H: 5
Otobpaxars Hy [la
Pazmep wpudt: 16
Leer wpuora [ R=0, G=0, B=0]
BuipaeHueaHue [lo ueHTpy

¥ KouTponb BBOAA
3anpetuts pesac [a
MuHumym 0
Maxkcumym 4294967295

v KoopawnHaTthbl
X 37
Y: 19

¥ TloBegenwne
Buaumocrs < He BLIbpaHa >

¥ Tlpouee
Wima Beoa/esieog int i

BHewHui Bug

PucyHok 7.136
Mpynna MapameTp OnucaHue

BHelwHu BuA

Hanuuue c¢hoHa

doH 0To6pa>KaeM0ro B 3J1IEMEHTE TeKCTa

LiBeT choHa

LiseT cpoHa oToBpaxaeMoro B anemeHTe TekcTa

TonuwumHa pamku

TonuwmHa pamMku anemeHTa

LiBeT pamku LiBeT pamku anemeHTa
NMepemeHHas K napameTpy npuBsA3bIBaeTCA NepeMeHHasix
HAaHHble TN nepeMeHHoN [ns BBOAa/BbIBOAA LIENOr0 3HAYEHUS CrieayeT ykasaTb TUM
LlenouncneHHoe
KonuyectBo 3HakoB | KonnyectBo oToOpaxaeMbix B 3NIEMEHTE 3HaKOB
OTobpaxaTb Hynu |HacTporika oTo6paXeHnsa HeaHavaLL X Hynen
3HauyeHue Pasmep wpudTa Pasmep otobpaxkaeMoro B anemMeHTe TekcTta: 16, 32, 48

LiBeT wpudra

LiseT oTo6pakaemoro B aneMeHTe TekcTa

BbipaBHMBaHue

BblpaBHVIBaHI/Ie 0T06pa>|<aeM0ro B 3J1IEMEHTE TeKCTa

KoHTponb BBOoAa

Ecnn yCTaHOBJ1€HO 3HAa4YeHne [a, To 3Ha4YeHune I'IpMBFlSGHHOIZ

3anpetutb nepemMeHHON MOXHO TOSIbKO MPOCMAaTpUBaTh, ONuUUsa BBOAA He
pepakTupoBaHue | b6yaet goctynHa. B npoTuBHOM crnyvae BBOA 3HAYEHUS B ArieMeHTe
nepesanncbiBaeT 3Ha4YeHNE NEPEMEHHON
MuHnMym MuHMManbHoe 3Ha4YeHne Ond BBoAa B aneMeHTe
Makcumym MakcumanbHoe 3Ha4eHue Ans BBoAa B aneMeHTe
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Mpynna MapameTp OnucaHue
NoeneHue BUAMMOCTE K napameTpy npvBsiabiBaeTcs OyrneBckasi nepeMeHHasi, kotopasi
A A OyaeT onpefensitb BUAMMOCTb 3reMeHTa
OT0o6paxaeTcs B CnmMcke UCNonb3yeMbIX aNEMEHTOB B NEBON YacTu
Mpouee Uma P Y/
penakTopa Bu3yanvsauum
NMPUMEYAHUE

Ecnu nepemeHHast Ans BbiBoAa BbIXOAWT 3a rpaHuULbl, ykazaHHble B napameTpax MuHumym / Makcumym, To
Ha nprBope anemMeHT oToBPa3nT Tekylliee COCTOSHE NePeMEeHHON 1 BbIOENUT KpacHbIM pamKy 3TOro

anemMeHTa.
MapameTpsil (float)

CeoiicTtea Beop/Bbiog float = ox [
4|
v  BHelwHu" Bug, A

Hanuuwe dona [a
User dona | | [R=242, G=242,
TonwmHa pamki 1
Ueer pavkv | [R=0, G=0, B=0]
v  DaHHble
MepemeHHaa < He BuibpaHa >
Tun nepemerHc C nnaeatoLLen anaTto
¥ 3HaueHune
Koanuecteo 3H: 5
Konuuecreo 3He 2
Otobpaxats Hy [la
Pazmep wpudTt: 16
Ueer wpudta [ R=0. G=0, B=0]
BripaeHueanue [lo ueHtpy
¥ KoHTpone BEOgA
3anpetuTb peae Het
-99999
999999

MuHumym
Makcumym
¥ KoopauHaTtsi
X: 37
Y: 19
¥ [llosegeHune
Buaumocts < He BuibpaHa >
| ¥ Tpouee
Tun nepemMeHHoOMN
Tun NpueAsEIBaEMON NepeMeHHOM

PucyHok 7.137

Mpynna

MapameTp

OnucaHue

Hanunuwue cdoHa

®oH oToGpaXkaemMoro B afiIeMEHTE TEKCTa

. LiBeT choHa LiBeT ooHa oToBpakaemoro B arieMeHTe TekcTa
BHewHun Bug
TonwmuHa pamkn | TonwmnHa pamMkun anemeHTa
LiBeT pamku LiBeT pamku anemeHTa
MepemeHHasn K napameTpy npuBsiabIBaeTCa NnepeMeHHas
AaHHble Tun nepemeHHoi [ins BBOAa/BbIBOAA LIENOrO 3HAYEHUA CreayeT yKasaTb TUM
LenouncneHHoe
KonuuectBo 3HakoB | KonnyectBo oTobpaxxaeMbix B afIEMEHTE 3HAKOB
3HaveHue KonuyectBo 3HakoB

nocrne 3anaToun

KonuuecTBo 3HaKoB B pO6HON YacTu 0TobpaXKaemoro B 3fieMEHTe
3Ha4YeHus
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Mpynna

MapameTp

OnucaHue

OTo6paxaTb Hynu

HacTtpolika oTobpaxKeHnst HeaHavalmnx Hynen

Pa3smep wpudra

Pasmep otobpaxxaemMoro B anemeHTe TekcTta: 16, 32, 48

LiBeT wpudTa

LlBeT 0T06pa>KaeM0ro B 3J1EMEHTE TeKCTa

BbipaBHMBaHue

BbipaBHuBaHMe 0TOGpaXKaeMoro B afieMeHTe TekcTa

Ecnu yctaHoBneHo 3HayeHune [la, To 3Ha4YeHne NpnBsa3aHHON

3anpetutb nepeMeHHON MOXHO TOMbKO MPOCMaTpuUBaTh, ONUUSA BBOAA He
peAakTupoBaHue | Oyget goctynHa. B npoTMBHOM criyqae BBOA 3HAYEHUS B ArieMEHTE
KoHTponb BBOAa nepesanncbIBaeT 3Ha4YeHne nepemMeHHOn
MuHumym MunHnmanbHoe 3Ha4yeHue ans BBoga B dnemMeHTe
Makcumym MakcumanbHoe 3Ha4eHue Ans BBoAa B ANeMeHTe
MoBeneHue BuaMmocThb K napameTpy npuBssbiBaeTca OyneBckasi nepeMeHHas!, kotopasi
Oynet onpeaenaTb BUAUMOCTb Sr1EMEHTaA
OT0b6paxaeTcs B cnmcke UCNonb3yeMblX NEMEHTOB B EBON YacTu
Mpouee Uma P y

pefakTopa BM3yanusauum

7.7.6 BBoa/BbiBOA BpeMeHU

OnemeHT BBOA/BbIBOA BpEMEHM NpeaHasHayeH a5is BBoAa U 0TOOpaXKeHNsa 3Ha4YeHus gaThl U BPEMEHU Ha SKpaHe
BM3yanusaumun. [Ina xpaHeHus 3HavyeHns aTbl U BPEMEHU UCMONb3yeTCs LienovncneHHas nepeMeHHas, Kotopas
xpaHuT konndecteo cekyHa ¢ 00:00:00 01 saHBapsa 2000 r.

HacTtponka cBoucts

[lna KoppeKTHOro oToGpaXKeHWsi Ha 3KpaHe npubopa criegyeT ykasaTb KoopAMHaThl pacrofioXeHusl, pasmepbl
aneMeHTa 1 3afaTb NapameTpbl U faHHble Ha NaHenu CBOWCTB.
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CeolicTBa Beoa/BbiBoj BpeMeHU =
A
%
v

BHewHui BUA,

Hanmume doHa [a
LieeT doHa |:| [R=242, G=242, B=2
TonwwuHa pamia 1
Ueer pavcv | R=0, G=0, B=0]
dopmar lata (DD.MM.YYYY)

v  [laHHble

MNepemenHas < He euibpaHa >

' 01.01.2000 % rrre

Pazmep wpudTe 16

Ueer wpudta [ R=0, G=0, B=0]
BripaeHueaHwe [lo ueHTpy

v KoHnTtponb BBOAa
3anpetuts peas Het
¥ KoopawuHatbi

X: 39

Y: 32
¥ TloeegeHne

Buammocts < He BblbpaHa >
¥ [pouee

ima Beoa/esiBOn BpemMeHun
v Pasmepbl

WnpwuHa 100

BricoTa 30

3anpeTuTe pegaKTUpoBaHue
3anpet/cHATHE 2anpeTa Ha PeAaKTUPOBaH...

PucyHok 7.138

KoopauHaTtbl

PacnonoxeHne anemeHTa onpegensietca no ocam X u Y. KoopguHaTbl 3agaloTcs Ha naHenu CBOWCTB WUNu
nepemMeLLeHMeM anemMeHTa no nomt akpaHa. OTcyeT KoopanHaT nNo obemm ocam HavmHaeTcs ¢ 0:

* 10 ocn X — cneea Hanpaeo, KOHEYHOE 3Ha4YeHNEe OnpeaensieTcs pasMmepamm aNeMeHTa 1 LUMPUHON 3KpaHa;
e noocnY — CBEpPXYy BHM3, KOHEYHOE 3Ha4YeHne onpegendeTca pasMmepamMmm aneMeHTa n BbICOTOMN 9KpaHa.
Pa3mepbl

Pa3Mepr AreMeHTa onpenendarTcAa no ocCAm X 1Y n 3apaloTcs Ha naHenuM CBOWCTB UM U3MEHEHUeM rpaHuny
ANeMeHTa Ha noJie 3KpaHa.

MapameTpbl
Mpynna MapameTp OnucaHue
Hanunuue doHa ®oH oTOGpaXkaemMoro B afieMeHTE TEKCTa
. LiBeT choHa LiseT poHa oToGpakaemoro B anemMeHTe TekcTa
BHewHun Bnp,
TonwuHa pamkn | TonwmuHa pamMmkun anemeHTa
LiBeT pamku LiBeT pamku anemeHTa
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Mpynna MapameTp OnucaHue
Bbi6op 13 BbinagatoLero cnvcka popmara otobpaxeHusi gatbl n
BpemeHun. O6o3HayeHns ona popmara:
* §S — CeKyHAabl;
dopmat * MM — MUHYTbI;
* hh-vachb;
* DD - geHb;
« MM — mecsu;
* YYYY -rog.
HaHHble MepemeHHasn K napameTpy npuBs3biBaeTCcs NnepemMmeHHasi
Pasmep wpudta |Pasmep otobparkaemoro B anemeHTe TekcTa: 16, 32, 48
3HayeHue LiBeT wpudTa LiBeT oTo6parkaeMoro B anemMeHTe TekcTa

BbipaBHMBaHue

BblpaBHMBaHI/Ie 0T06pa>|<aeM0ro B 3J1IEMEHTE TeKCTa

Ecnu yctaHoBneHo 3HayeHune [la, To 3HaYeHne NpnBsa3aHHON

KoHTpons BEOAA 3anpeTutb nepeMeHHON MOXHO TONbKO NpocMaTpuBaTh, ONLUMs BBOAA He
penakTMpoBaHue | OyadeT AocTynHa. B npoTMBHOM criyyae BBOZ 3HAYEHUS B ANIEMEHTE
nepes3anucbiBaeT 3HaYEHNE NEPEMEHHOW
NoBeneHune BUaNMOCTE K napameTpy npussidbiBaeTcs bynesckas nepemeHHas, kotopasi
A A Oyaet onpenensaTb BUAMMOCTb 3NieMeHTa
Mpouee Uns OT06paxaeTcs B CNMCKE NCMOMb3yeMbIX 3NIEMEHTOB B JIEBON YacTu

pefdakTopa Bu3yanusauum

7.7.7 Beoa/BbiBop, IP

OnemeHT BBop/BbiBOA IP npegHasHaveH Ons BBoda M oToOpaxeHust 3HadeHusi IP-agpeca (IPv4) Ha akpaHe
BM3yanusauun. [na xpaHeHus 3HadveHus IP-agpeca ncnonb3yeTtcs LenoYncneHHas nepeMeHHas, 3HadyeHme KoTopom
paccunTbiBaeTcs no popmyrne:

int = ol % 256% + 02 * 2562 + 03 % 256" + 04 * 256°,
PucyHok 7.139

rae int — 3Ha4yeHune LenovmcrieHHon NepemMeHHoMN;

o1, 02, 03, 04 — okTeThl IP-agpeca.

HacTtponka cBoucts

[na KoppekTHOro oToGpaXKeHWsi Ha 3KpaHe npubopa crieqyeT ykasaTb KoopauHaTbl pacrofioKeHusl, pasmepbl
aremMeHTa 1 3afaTtb napameTpbl U JaHHble Ha NaHenu CBOWCTB.
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| Coiicrea Beon/ebiBoa IP anpeca 0 x

S

¥  BHewHwni1 BUg,

Hannuwe dona [la
LieeT doHa |:| [R=242, G=242, B=¢
TonwwmHa pamki 1
Ueer pamcn | R=0 G=0, B=01
v  [NaHHble
MepemenHas < He BoibpaHa >

¥ 3HaueHwue

| |

| 000000000000 | Pazmep wpudT: 16

| Ueer wpudra [ R=0 G=0, B=01
BuipaeHueanue o ueHTpy

v Kontponb BBOg2
3anpetuTs peae Hert
v KoopauHathi

X 32

Y: 34
v [losepgeHue

Buanmocrs < He BbibpaHa >
v T[lpouee

ma Beoa/erieoa IP agpeca
v  Pasmepnl

WupuHa 135

BricoTa 30

3anpeTuTb peaaKkTUpoOBaHUe
3anpert/cHATWeE 3anpeTa Ha peaakTUPOBaH...

PucyHok 7.140

KoopauHaTbl

PacnonoxeHne anemeHTa onpegensietca no ocam X u Y. KoopguHaTbl 3agaloTcs Ha naHenu CBOWCTB WUnu
nepemMeLLeHMeM anemMeHTa no nomt akpaHa. OTcdeT KoopauHaT nNo o6emm ocam HavmHaeTcs ¢ 0:

* no ocu X — crneBsa Hanpaso, KOHeYHOe 3Ha4YeHue onpenenseTcs pasMepami ANemMeHTa 1 LMPUHON aKpaHa;
* o ocu Y — cBepxy BHM3, KOHEYHOE 3HaYeHWe onpeaenseTcs pasmepamMm afieMeHTa U BbICOTOM aKpaHa.

Pa3mepbl

Pa3Mepr AreMeHTa onpenendarTcda no ocCAm X n 'Y n 3apaloTcs Ha naHenuM CBOWCTB UM U3MEHEHUEM rpaHuny
oNieMeHTa Ha noJie aKpaHa.

MapameTpbl

Mpynna MapameTp OnucaHue
Hanwunuue coHa ®oH oTOOpaXkaemMoro B aflIeMEHTE TeKCTa

LiBeT choHa LiBeT cpoHa oToBpakaeMoro B anemeHTe TekcTa

BHewHun BuA
TonuwmHa pamku TonwmHa pamkn anemeHTa

LiBeT pamku LiBeT pamku anemeHTa
MNepemeHHas K napameTpy npuBa3biBaeTcs nepemMeHHast
HAaHHble [ns BBOAa/BbIBOAA LIENOr0 3HAYEHMUS CrieayeT ykasaTb TUM

Tun nepeMeHHOM
LlenouncneHHoe

Paamep wpudcdta |Pasmep otobpakaemoro B anemeHTe Tekcta: 16, 32, 48

Liset wpudra LiseT oToGpakaeMoro B arieMeHTe TekcTa

BbipaBHMBaHue BblpaBHUBaHMe oTobpaaemoro B afieMeHTe TekcTa
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Mpynna MapameTp OnucaHue
Ecnu yctaHoBneHo 3HayeHue [la, To 3Ha4eHne nNpuBsisaHHow
3anpeTutb nepemMeHHON MOXHO TOMbKO NpocMaTpMBaTh, ONUUS BBOAA He

KoHTponb BBOAa

pepakTupoBaHue | 6yaet 4ocTynHa. B npoTuBHOM criyyae BBOA, 3HAYEHUS B ArieMeHTe
nepesanuceiBaeT 3HaYeHe NepeMEHHON
MoBeneHwe BUANMOCTE K napameTpy npuesiabiBaeTca Gynesckas nepeMeHHasi, Kotopas
A A Oynert onpenensTb BUAMMOCTb 3reMeHTa
Mpouee st OToGpaxaeTcs B CNUCKe UCMOMNb3YEMbIX 3MEMEHTOB B JIEBOW YacTu

penakTtopa su3yanusauun

7.7.8 NNuHunsa

HacTtpounka cBoucTB

Ons KOPPEKTHOIo OTO6pa)KeHMF| Ha 3KpaHe anGOpa cnegyeTr ykasaTb KOOpAMHAaTbl pacnorioXeHud, pasmepbl
AnemMeHTa 1 3agaTtb NapamMeTpbl Ha NaHenn CBOWCTB.

KoopauHaTtbl

CeoifcTea NpaMas =1
=2 |
W

BHewHWA Bug,

Mopma MNpamas
TonwwHa 1
Lser B r-0.G=0,B=0]
v KoopguHaTbl
v Toukm
X1 52
Y1 50
X2: 152
Y2 50
v TloBegeHune
BuavmocTs < He BhibpaHa >
v [pouee
Wma MNpamas
Qopma

Dopma AMHKUK

PucyHok 7.141

PacnonoxeHne I'IpFlMOI;I NIMHUK onpefendeTcd ABYMA TOYKaMU, KOOPAUHATbl KOTOPbIX NO OCAM X n'Y 3agarTtcsa Ha
naHenn CBOMCTB UNK nepemMeLlleHnemM To4eK no nosko aKpaHa. Otcuer KoopauHat no 0beunm ocam HaumHaeTcs ¢ 0:

* o ocu X — cneea HanpaBo, KOHEYHOE 3Ha4YeHne onpenendeTca pasMmepamm arieMeHTa n LUVIpVIHOVI 9KpaHa;
* noocnY — CBepXy BHU3, KOHEYHOE 3Ha4YeHne onpeaendaeTcd pasmepamuy arnemMeHTa u BbICOTON 9KpaHa.

PacnonoxeHne nomaHon nuHum onpegendeTca 4YeTblpbMA TOYKaMW.

MapameTpbl
Mpynna MapameTp OnucaHue
. Popma dopma oTobpaxxaeMor NMMHUK: NpsMas, TIoMaHas
BHewHun Bug
TonwmnHa TonwmHa nuHnK
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Mpynna MapameTp OnucaHue
LseTt LiBeT anemeHTa
MNoseaeHme BUAMMOCTE K napameTpy npuBsisbiBaeTcsa OyneBckas nepemMeHHasi, Kotopas
A A OyOeT onpenensitb BUAMMOCTb 3rieMeHTa
OTobpaxkaeTcs B CNIMCKE UCNONb3yEMbIX 3NIEMEHTOB B JIEBOWN YacTy
Mpoyee Uma
peLakTopa BM3yanusauum

7.7.9 MHOroyrosibH1K

HacTtpounka cBoucTB

Ons KOPPEKTHOIo OTO6pa)KeHMF| Ha 3KpaHe anGOpa cnegyeTr ykasaTb KOOpAMHAaTbl pacnorioXeHudA, pasmepbl
neMeHTa n 3agaTtb NapamMeTpbl Ha NaHeNn CBOWCTB.

KoopauHaTtbl

PucyHok 7.142

CeoWCTBa MpAMOYTONEHUK B x

EE]4 |

v  BHewHWi BUg o
Dopma [pAMOYroAbHKK
TonwwmHa 1
Liset I R-0G-=08-=
3anveka Her

Leet zanmekm "TFLD [R=0, G=255, |
LieeT sanmuekm "Falﬁ [R=136, G=13

Bpawenwne 0
v [NaHHbie
lMepemeHHan < He BulbpaHa =

v [fencTBuA
HacTpowTs aeicte < PegakTMpogats :
KopoTtkoe Haxatv < He 3agaHo >
NnHHOe Haxatwi < He 334aHo =
Yaepwanwe "OK" < He zagaHo =

v  KoopauHatbl

®opma
Dopma Gurypol

PacnonoxeHne MHOroyrofibHMKa OnpefensieTcs KOoOpAuMHaTaMu ero fieBoro BepxHero yrma no ocam X u Y.
KoopauvHaThl 3a4aloTcs Ha NaHeny CBOWCTB MW NepemelleHneM oGbekTa no nosnto akpaHa. OTcyeT koopauHaT no
obenm ocam HaumHaetcs ¢ 0:

* 1o ocu X — cnesa HanpaBo, KOHeYHOe 3Ha4YeHne onpeaendaeTcda pasmepamm anemMeHTa un LIJMpMHOI7I 9KpaHa,
* noocnY — CBEpPXy BHM3, KOHEYHOE 3Ha4YeHne onpegendeTca pasMmepamMm anemMeHTa n BbICOTON 9KpaHa.

Pa3mepbl

Pa3Mepr AnemMeHTa onpenendrTca no ocAm X n Y n 3apaloTcs Ha naHenuM CBOWCTB UM U3MEHEHUeM rpaHuny

ANneMeHTa Ha noie 3KpaHa.

MapameTpbl
Mpynna MapameTtp OnucaHwue
BHewWHWi BuA ®opma dopma oTobpakaeMoro MHOroyronbHUKa: TPeyronbHUK,

NPAMOYrofibHUK, pOM6
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Mpynna MapameTp OnucaHue
TonuwmHa TonwmHa KOHTYypa MHOIOyronbHUKa
LiseTr LiBeT kOHTypa MHOroyronbHuka
3anuBka Hannuune 3anueku courypel
LiBeT 3anuBKn LiBeT 3anuBku courypsbl, €CnNun 3Ha4YeHMe NPUBA3aHHON NepeMEHHON
«True» «True»
LiBeT 3anuBKK LiBeT 3anuBku ourypsbl, €CnNun 3Ha4yeHne NpUBA3aHHOM NepeMeHomn
«False» «False»
BpaweHue BpalLeHue anemeHTa BOKpYr LEeHTpa B rpagycax
[aHHble MepemeHHasn K napameTpy npuBs3biBaeTcA nepemeHHasi
Hactpoutb .
~ Bbibop gencTeusa gns nepexoga Me 3KpaHamu
nencTens pA A pexon KOy 3Kp
KopoTtkoe HaxaTtue |CnucOK AENCTBUIA, BbINOMHAEMbIX MO KOPOTKOMY HaXaTuio Ha
DenctBus “OK” kHorky “OK”
OnuHHoe HaxaTtue |CnnCcoK AecTBUIN, BbINONHAEMbIX MO AJIMHHOMY HaXaTuio Ha
“OK” kHonky “OK”
YaepxaHue “OK” | Cnucok AeCTBUI, BbINOMHAEMbIX Npy yaep»aHun kHorku “OK”
MoBeneHue BuaumocTs K napameTpy npuBsa3sbiBaeTca OyneBckas nepeMeHHas!, kotopasi
Oynet onpeaenaTe BUAUMOCTb Sr1EMEHTa
Mpouee st OTobpaxaeTcs B CIMCKE MCNOMb3yeMbIX 3NIEMEHTOB B JIEBOW YacTy
pefakTopa Busyanusauum
7.7.10 Kpyr

HacTtponka cBoucTB

[na KoppekTHOro oToGpaxeHuss Ha aKkpaHe npubopa criedyeT ykasaTb KOOPAMHATbl PacCronoXeHUs, pasmepsi
anemMeHTa 1 3a0aTb napaMeTpbl Ha NaHeny CBONCTB.
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CeoitcTBa Kpyr =
E2]4) |
v BHewHwiA Bug i
Mopma Kpyr
TonwwuHa 1
LigeT pamxm - [R=0, G=0, B=
3anveka Het
LleeT zanmeKK "TrL[j [R=0, G=255, 1

/ \ LiseT 3anmekn "Fal [R=136, G=13

v [aHHble
\ / MepemeHHan < He BblbpaHa >

AeAcTBuAa
v KoopguHathbl

X 61

¥ 50
v [loBegeHune

Buammocts < He BblbpaHa »
v [lpouee

| 5 s 7 R

deicrBua

PucyHok 7.143

KoopauHaTtbl

PacnonoxeHne Kkpyra onpefensieTcs KoopauHaTamyM BEpXHEro feBoro YrrnoBoro mapkepa no ocam X u Y.
KoopauHatbl 3agatTcs Ha naHenu CBOWCTB MM nepemMelleHmem obbekTa no nomnto akpaHa. OTcyeT koopamHaTt no
obeunm ocam HaumHaetes ¢ 0:

* noocu X —cneea HanpaBo, KOHEYHOE 3Ha4YeHne onpenendaeTca pasMmepamm arieMmeHTa n LIJVIpVIHOVI 9KpaHa;
e noocnY — CBepXy BHU3, KOHEYHOE 3Ha4YeHne onpeaendaeTcd pasmepamuy arnemMeHTa n BbICOTOMN 9KpaHa.
Pa3smepbl

Pasmepbl anemMeHTa onpenenarTca No ocCAM X n Y n 3apaloTcst Ha naHenuM CBOWCTB UM U3MEHEHUeM rpaHuny
AneMeHTa Ha norie aKpaHa.

MapameTpbl
Mpynna MapameTp OnucaHue
®dopma dopma oTobpakaeMoro Kpyra: Kpyr, CEKTOp Kpyra
TonwuHa TonwwmHa KoHTypa durypsl
LiBeT pamku LiBeT koHTYpa durypsl
BHewHun BuA 3anuBka Hannuune 3anueku courypeol
LiBeT 3anuBku LiBeT 3anmBku durypel, ecrnv 3HadeHue npuBs3aHHON NepemMeHHom
«True» «Truey»
LiBeT 3anuBkm LiBeT 3anmBkmn ourypbl, eCnv 3Ha4eHne npmMBa3aHHON NepemMeHomn
«False» «False»
[aHHble MNepemeHHas K napameTpy npuBs3biBaeTcA nepemMeHHasi
Hactpoutb .
_ Bbibop gencTeus gns nepexona Me 3KpaHamu
5 neicTBUS pA a pexon KOY SKP
OenctBus - -
Kopotkoe HaxaTue | Cnucok AenCcTBUI, BbINOMHAEMbIX MO KOPOTKOMY HaxKaTUIo Ha
“OK” kHonky “OK”
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Mpynna MapameTp OnucaHue

OnvHHoe HaxaTtue |CnnCok AercTBUIN, BINONHAEMbIX MO ANIMHHOMY HaXaTuio Ha

“OK” kHonky “OK”
YaepxaHue “OK” | Cnucok AercTBMI, BbINOMHAEMbIX Npy yaep»kaHum kHonku “OK”
MoBeneHue BUAUMOCTS K napameTpy npuBsisbiBaeTca OyneBckas nepeMeHHas!, kotopasi
Oynet onpeaenaTe BUAUMOCTb Sr1EMEHTa
Mpouee " OTobGparkaeTcsi B CUCKE NCMONb3yeMbIX 3NIEMEHTOB B JIEBOW YacTuh
M pefaKkTopa BU3yanusaLumn

7.7.11 KHonka

OnemeHT KHONKa npefHa3sHayeH st NePeKITioYeHns COCTOSHMS nepeMeHHon Tuna Bool.

Teker

CeolicTea KHonka =1

E=]a |

L4

BHewHwWit BNA Loy
Mopma TMNpAMOYroONBHKUK
TonuuHa pamrm 1

3akpyrneHuve 0

LseT pamew "True'- [R=0, G=0,B=0]
LiseT pamkm "False- [R=0, G=0, B=0]
LiBet 3anrBkM "TrLl:l [R=192, G=192, B=
Leet sanveku "Fal|:| [R=192, G=192, B=

HacTtponka cBoucts
,D,J'IFI HaCTpOVIKVI HEOGXOD,VIMOFO Bunaa anemMeHTa KHonka Ha 9KpaHe npm6opa OOCTYynNHbI cneaywuine CBOWCTBA:

~  [aHHbIE

MNepemennas < He BolbpaHa =

v DeiictBua

HacrpowTe nelicte < PegaktupoBats >

KopoTkoe HaxaTy < He 3apaHo >
[nuHHoe HaxaTue < He 3agaHo >
Yaepwanue "OK" < He sapaHo »

v KoopauHatei
X 35
¥ 45
v Hacrpoiiku Texcra
BripaeHweanue mi Mo ueHTpy
@opma
Hactpoiika Gopmbl KHOMKA

PucyHok 7.144

Mpynna

MapameTp

OnucaHue

JononHutenbHble
BO3MOXHOCTU

BHewHun BnO

Popma

dopma oTobparkaeMon KHOMKK:
NPAMOYTrOJIbHUK U KPYT

TonwuHa pamMku

TonwmHa KOHTYpPa KHOMMKK

HPVIMEHAHVIE 5 o
OCTYMHO TONbKO Npwu BbiGope hopmbl
3akpyrnetue «lMpsAMOYronsHUK»

CkpyrrneHue yrnoB pamku
uB:;r‘l":'X'K" LIBeT KOHTYpa PUrypbl, CIv KHOMKa HaxaTa
ul?('?all)saeh;m LiBeT KOHTYpa ourypbl, eCriv KHoMka oTxarta
Ll.Be(I_IS:-?jJ:;BKVI LiBeT 3anuBku durypebl, €Criv KHOMKa Haxkata
U'B'ZTF:T:::FK" LiBeT 3anmBku courypbl, €Crnv KHOMKa oTxata
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7 bubnunoteka

JdononHutenbHbIe

Mpynna MapameT nucaHu
Py P P Onucanve BO3MOXHOCTU
[aHHbIe MepemeHHas K napameTpy npuBsa3sbiBaeTca nepemMeHHasi
Tvna Bool
HacTtpoutb Beibop gencreusa ons nepexoga Mexay
AencTBus 3KpaHamm
KopoTkoe Cnuncok gencTenii, BbIMONHAEMbIX MO
. HaxaTue “OK” | KOPOTKOMY HaxaTuio Ha kHonky “OK”
OencrtBus — -
[OnuHHoe HaxaTue | CNNCOK AeNCTBUIA, BLINOMHSAEMbIX MO
“OK” ONMHHOMY HaxaTuto Ha kHorky “OK”
Cnuncok OencTBuii, BbINOMHAEMbIX NPU
[13 3 H
Yaepxatue “OK yaepxaHum kHonku “OK”
3HadeHne NoNoXeHus anemeHTa no ocu X.
PacnonoxeHue anemeHTa onpeaensercs
X KoopauHaTamu BepxHero neBoro yrna. OTcyer
KoopauHat HaumHaeTcs ¢ 0 M nget cneea
HanpaBo, KOHEYHOE 3HaYeHKe onpeaenseTcs
pa3MepamMu 3rieMeHTa 1 LUMPUHOI 3KpaHa KoopanHaTel MOXHO
KoopauHaTtbl 3apaTb NepemMeLLeHnem
3HadeHune NonoXxeHus anemeHTa no ocu Y. 06beKTa No nonko akpaHa
PacnonoxeHue anemeHTa onpeaensiercs
Y KoopauHaTamu BepxHero nesoro yrna. OTcuer
KoopamHaTt Ha4dnHaetcs ¢ 0 u et ceepxy
BHM3, KOHEYHOE 3HA4YeHne onpegenseTcs
pasMepamu afieMEHTa U BbICOTOM 3KpaHa
BLipaBHUBAHNE BblpaBHMBaHWe oTOOpakaemMoro B arieMeHTe
no FFC))pVI3OHTaJWI TeKcTa: Mo fIEBOMY Kpato, Mo LIEHTPY, NO
npaBoMy Kpato
BbIpaBHUBaHME BblpaBHUBaHue otobpakaemoro B arieMeHTe
o BebTukanu | TEXCTa: MO BEPXHEMY Kpato, MO LEHTPY, Mo
P HWKHEMY Kpato
HacTpoiiku Paamep wpudTa Pasmep oTobpaxxaeMoro B arieMeHTe TeKCTa:
TekcTa 16, 32, 48
TekcT «True» OToGparkaeMbli TEKCT, €CIn KHOMKa HaxaTa
TekcT «False» | OTOGpakaemblin TEKCT, €CNK KHOMKa oTXXaTa
LiBeT TekcTa LiBeT oToBpakaemoro TekcTa, ecrnm KHomka
«True» HakaTa
LiBeT TekcTa LiseT oTo6pakaemoro TekcTa, eCnm KHomka
«False» oTXxarta
K napameTpy npuBsisbIBaeTCA NnepeMeHHas
NMoBeneHue BuanmocTb Tvna Bool, koTopas onpegensieT BUOMMOCTb
anemeHTa
OTtobpaxaeTcs B CnMCKe UCNOMb3yeMblX
Mpouee Uma 3NEeMEHTOB B NEBOM YacTu peaakTopa
BM3yanusauuu
LUnpunHa LLnpuHa anemeHTta no ocn X Pa3mepbl anemeHTa
Pasmepb! MOXHO 3afaTb
BbicoTa BbicoTa anemeHTa no ocn Y N3MeHeHueM rpaHumLy,

obbekTa Ha nore 9KpaHa

7.7.12 MNepeknroyaTtenb

OnemeHT lMepekntoyatenb npegHasHayYeH ANs yrnpasBneHus COCTOsHMEM nepemeHHow Tuna Bool, a Takke ans
OTOBPaXKeHUs COCTOSHUSA 3TON NePEMEHHON.
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7 bubnunoteka

'R CBOACTEa MNepexnioHaTent FOx

E5]4k
~  BHewHwil BUA
Monoxexue

TonuwmHa pamem
LgeT pamia

v [daHHbie
MepemexHan

~ KoHrpons BEOAR
3anpeTvTe peaakTu

v KoopaMHaTbl
X:
Y:

v MosegeHue
Buaumocts

v [pouee
s

~  Pasmepbl
WnpwHa
BricoTa

Nonowexne

BeprMkansHoe

Liset 3anuexm "True[ | [R=255, G=255, B=255]
User zanuexm “Faise[_] (R=192, G=192, B=192]

1

I (r-0,G=0 B=0]
LiseT ne:Jemroua?e,- [R=42, G=140, B=121]
Ueer nepexnovare, ]l [R=64, G=128, B=128]

Vanable

Het

204
44

< HE BbibpaHa >

Mepexnmuatens

49
98

BeIBOp NONOXEHWA NEPEKAHIUATENR

PucyHok 7.145 — BHewHui Bug 1 naHenb CBoncTBa anemeHTa lNepeknioyartens

HacTtpounka cBoucTB
[Ona HacTporikn Heobxoammoro Buaa anemeHTa lMepekntovatenb Ha 3kpaHe npubopa AOCTYNHbI cneaylolime

CBOWCTBA:

Mpynna

MapameTp

OnucaHue

OononHutenbHble
BO3MOXHOCTU

BHelwHun Bug,

MonoxeHue

BepTukanbHOe Unmn ropusoHTanbHoe
pacrornoXxeHune nepexnoyarens

LiBeTt 3anuBku «True»

LlBeT 3arinBKn anemMeHTa, ecnm
nepekn4varternb BKIO4YEeH

LBeT 3anuBku «False»

LlBeT 3aliMuBKu arnemMeHTa, ecrnm
nepekn4aresb BbIKIo4YeH

TonwuHa pamMku

TonwmHa KoHTypa anemMeHTa

LiBeT pamku

LiBeT kKOHTYpa anemeHTa

LiBeT nepekntoyartens

LiBeT nepekntovaTens B COCTOAHUN

OTtcuet koopanHat HaunHaeted ¢ 0 u nget
cnesa HarnpaBo, KOHEYHOE 3HaYeHNe
onpegensieTca pasMmepamu afieMeHTa 1
LLIMPUHON 3KpaHa

«True» "BKIOYEeH"
LiBeT nepeknioyatens LiBeT nepekntoyaTens B COCTOAHUA
«False» "BbIKnto4eH"
[aHHbIe MepemeHHas K napameTpy npuBs3biBaeTcs
nepemeHHas Tuna Bool
KoHTpons 3anpetuTs YcTaHoBKa/CHATUE 3anpeTa Ha U3MEeHeHne
BBOAA PEAaKTMPOBaHMe 3Ha4YeHns nepeknioyaTens ¢ 9kpaHa
npubopa
3Ha4veHne NonoXeH1s areMeHTa no ocu
X.
KoopauHaTbl MOXHO
PacnonoxeHne anemeHTa onpegensercs 3amarth
KoopanHaTb! X KoopauHaTaMy BEpPXHEro fieBoro yrna. nepemeLLeHnem

obbeKkTa no normto
3KpaHa.
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7 bubnunoteka

pynna MapameTp Onucanne [dononHuTtenbHbIE
BO3MOXXHOCTH
3HayeHune nonoXXeHus aremMeHTa rno ocu
Y.
PacnonoxeHue anemeHTa onpeaensercs
Y KoopAMHaTaMun BepXHEro neBoro yrna.
OTcueT KoopamHaT HaumHaeTes ¢ 0 u uget
CBEpPXY BHU3, KOHEYHOE 3Ha4YeHne
onpegensieTcs pasmepamm afieMeHTa 1
BbICOTON 3KpaHa
K napameTpy npuBsiabiBaeTcs
MoBeneHue BuaumocTb nepemeHHas Tuna Bool, koTopas
onpenensieT BUANMOCTb 3fEMEHTa
OTobpaxkaeTcs B CUCKE UCMOMb3yeEMbIX
Mpouee Nmsa 3/1EMEHTOB B JIEBON YacTu pedakTopa
BMU3yanusaumm
LupunHa WnpuHa anemeHTa no ocn X Pa3mepbl anemeHTa
MOXHO 3aaaTb
N3MEeHEeHNEM rpaHuL
obbekTa Ha none
aKpaHa.
Mponopuun
nepekntoyarens
COXPaHATCA C
cobnogeHnem
crnepywoLmx npaBun:
Pa3smepsbl .
BbicoTa BbicoTta anemeHTa no ocn Y
ropu3oHTarnb-
Hoe
nonoeHue:
OnuHa = WnpuHa x 2
BepTUKasb-
Hoe
nonoeHue:
Onvna = Wupwuna / 2

7.7.13 'pynna nepeknto4yareneun

OnemeHT pynna nepekntoyaTtenen npegHasHavyeH Ans yNpaBneHust CMCKamMy napaMeTpoB M OTobpaXkeHus

COCTOAHUNA 3TUX CMNUCKOB:

* paAMOKHONKa — A0MycKaeT BbIGOp TOMbLKO OAHOrO Napamerpa 13 Crmucka;
* 4ekboKkc — fonyckaeT BbI6OP OHOTO UMW HECKONMbKMX MapaMeTPOoB M3 CrCKa.
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7 bubnunoteka

3
1) KHornkwm

b % || CeoiACTEa YNNG NepexmoqaTened

s

w

[10aunnl] YeTbl
[JOsa []NaTtb v
L] Tpw

] Wect "

A
e

BHEWHWA BUE o~
Tun nepexmouaTensi PaguokHonka
Hanwuwe goHa Het

Lieer oHa [ ] r=242,G-24.
TonwmHa pames 4

User pamim B r-0.G-0, 8-
Lizet nepexcmovarena - [R=0, G=0, B=
TonwmHa nepexarouatens 1

Pazmep wpudta 16

Leet wpwdTa - [R=64, G=128,
Liger meTkm - [R=0, G=0, B=
JaHHbie

ﬂE'!DEMEr-HaF Variabie

Cnucok nepexmouarened < PegakTwpoBats =

KoHTpons Bsoaa

3anpeTuTs peLAKTUpOBaHW Het
KoopguHatni

X 55
¥: 14
NoseaeHne
BuanmocTs
Monowexue

< He BuibpaHa >

Pacnonoxexwe nepexnoua lopuaoHTansHoe

Bricora Aueikn 20

LUmpwHa AUerKi 60
« [pouee

Wmn lpynna nepexniou:
~ Pazmepbl

LWupwHa 72

BricoTa 75 e
Hmn

@ Ama komnoHexTa,

PucyHok 7.146 — BHewHui BuAa 1 naHenb CBoncTBa anemeHTa Fpynna nepekntovarenen

Hactpowka cBoncTB

Ons HacTponkn Heobxogumoro Buaa anemeHtTa [pynna nepekntoyatenend Ha 3dkpaHe npubopa LOCTYMHbI
cnegyowime CBOMCTBA:

JdononHutenbHble

BHewHun Bug

Fpynna MapameTp OnucaHue
BO3MOXXHOCTU
Tun Bbibop Tnna nepekntovaTtens:
nepeksno4varenen |panunokHomnka Unm 4Yekboke

Hanwunuue coHa

Hannuue/otcyTcTBme poHa
oToOpaaeMoro B arieMeHTe TeKcTa

LiBeT ¢poHa

LiBeT ooHa oTobpakaemoro B
3rIeMeHTe TekcTa

TonwuHa pamMku

TonuwmHa paMKku anemeHTa

LiBeT pamku LiBeT paMku anemeHTa
Liset LiBeT pamku nons Ans ycTaHOBKM
nepekxknyartens METKN
TOJ1I.I.|.VIHa TonwuHa paMKn nona ana yctaHoOBKK
nepekniovaTensa | MeTku

Pa3mep wpudcTa

Pa3smep oToGpakaemMoro B arieMeHTe
TekcTta: 16, 32, 48

LiBeT wpudTa

LiBeT oToGpaxaemMoro B arieMeHTe
Tekcta
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7 bubnunoteka

JdononHuTtenbHbIe

Mpynna MapameTp OnucaHue
BO3MOXHOCTM
LiBeT meTku LiBeT ycTaHaBnmMBaeMoi MeTku
MepemeHHas K napameTpy npuBsiabiBaeTcs
LenoYmcreHHas nepemMmeHHas
3HaveHusa nepeMeHHon 1
COOTBETCTBYIOLLUIA UM TEKCT, KOTOPbIN Hobaenexune cTpok B CNNcok
Oynet oTobpaxaTbCs B afIEMEHTE. napaMeTpoB Takke AOCTYNHO
Nns no6aeneHns CTpoK HaXXMuUTe Ha none skpaHa:
"PepaktnpoBaTtb" 1 BOCMNONb3yNTECh 1. [Baxabl KIUKHUTE
KOHTEKCTHBIM MEHIO OTKPbIBLLENCH NKM no anemeHTy,
rabmmubl: pasMeLLeHHOMY Ha
male akpaHe
v BHewHwui BuA, ~
e 2. Pna pobasnenus
ser gora [ =2s5.6=25¢ CTPOK BOCMNOINb3ynTeCh
Cnucok R o r
HaHHble nepeknioyarenemn berphn = Svtn KOHTeKCTlelM MEHIo
ey s OTKpbIBLLENCS
(makcumansHoe s o eeas TaGNNLB:
KOMMYECTBO CTPOK - | e REET
32) s— [
M Crvcoe nepexvouarercs BT R |e£|
—
lea
2 Tom |
YeTnipe
v Kowrpom , Mame
Rl o ‘ 3. YkaxuTte sHadyeHue
:‘ YaannTe crpoxy ‘ I'IepeMeHHOI/I, a Takxe
- TeKcT ans
YKaxuTe 3Ha4YeHne nepemMeHHon, a oTOBpaKeHus B
TakKe TEeKCT AN otobpaxeHus B aneMeHTe
anemeHTe
YcTaHoBKa/CHATME 3anpeTa Ha
OeNcTBME C 3KpaHa npubopa:
* MepekrnyeHne Mexay
KoHTponb BBOAA 3anpeTuTtb napameTpamu cnmcka (ons
penakTmposaHme 3anemMeHTa pagnoKHOmMKa);
*  BKITHOYEHWNE/OTKIIOYEHNE
napameTpoB cnucka (ansi
anemeHTa 4ekboKc)
3HayeHne NonoXeHus anemeHTa no
ocu X.
PacnonoxeHne anemeHTa
onpegensieTcsa KoopavHaTamm
X BepxHero nesoro yrna. Otcuer
KoopauHaT HaunHaetcs ¢ 0 u nget
cneBa HarnpaBo, KOHEYHOE 3Ha4YeHne
onpepensieTcst pasamepamMmm anemMeHTa
W LIMPUHON 3KpaHa KoopavHaTbl MOXHO 3agaThb
KoopguHaTtbl nepemMeLleHnem obbekTa no
3HayeHne NonoXeHms anemeHTa no Moo akpaHa
ocny.
PacnonoxeHne anemeHTa
onpegensieTcs KoopanHaTamm
Y BepxHero nesoro yrna. Otcuer
KoopauHaT HaunHaetcs ¢ 0 u nget
CBEpXY BHM3, KOHEYHOE 3HA4YeHMe
onpepensieTcst pas3mepamMmm anemMeHTa
1 BbICOTOW 9KpaHa
K napameTpy npuBsa3sbiBaeTcs
NoBeneHue BuaumocTb nepemeHHas Tuna Bool, koTopas

onpeaendet BUAMMOCTb 3nemMeHTa
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7 bubnunoteka

pynna MapameTp Onucanne JdononHuTtenbHbIe
BO3MOXXHOCTH
Pacronoxene | B0 PRCTToxen e
nepekniovarenen - ropusC
BEPTUKAIbHbIN
BLICoTa SIYENKM BbicoTa auenkn gnsi pacnonoxeHus
NMYyHKTOB CrncKa
LInpuHa stueiKu LUnpurHa s4enkn ons pacrnonoXeHus
MYyHKTOB CMncKa
Monoxexue NPUMEYAHUE
[ocTynHo Tonbko npu Beibope
TMna nepeknto4varens
"Yekbokc"
KonuuectBo 0
aKTUBHBIX r%anqume OOQHOBPEMEHHOIO
4eKGOKCOB BbIOOpa HECKONbKMX MapameTpoB U3
cnucka.
OrpaHnyeHmne He MOXeT ObITb BonbLue
KonnyecTtsa A400aBMNEHHbLIX CTPOK B
Cnuncok nepekrntodarenemn
OTtobpaxaetcs B crnvcke
Mpouee Uma MCMonb3yeMbiX 31IEMEHTOB B JIEBOW
YyacTu pegakTopa Bu3yanuaawmm
Wunpuna LLnpunHa anemeHTa no ocn X Pa3mepbl aneMmeHTa MOXHO
Pasmepbl 3agaTb U3MEHEHNEM FpaHunLy
BbicoTa BbicoTta anemeHTa no ocn 'Y obbekTa Ha none akpaHa
7.7.14 U3o6paxeHue
[NoGaBneHue Nnonb3oBaTeNIbCKOro M306paxeHns B NPOEKT
Ons pobaeneHuns nsobpaxeHus:
1. Pasmectute B paboyen obnactn oobekT U3obpaxkeHue.
CBOWMCTBA M30bpameHue B x
2 |
v BHewHwWi BUA ~

TonwwmHa pa 0

LieeT pamkm - [R=0, G=0, B
v faHHble

WzoBpaxen MNo ymonyaHwio
v feicTBua

HactpouTe 4 < PegaktMpogartt

KopoTtkoe H: < He 3aaano =

lnvHHOE Ha < He 33aaHo =

YnepxaHuve < He 3agaHo >
v KoopgwHatbl

X: 134

LY R nr

TonwmHa pamku
3HaueHMe TOALLMHBI DaMKKX

PucyHok 7.147

2. [Osaxgbl knukute JIKM no pasmelueHHon durype. OTKpoeTcs OKHO Bbibopa n3obpaxkeHus.
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13 Buibepute n3ao6paxeHKe *
«— v A =l > 10T KOMNbOTER » M306paxeHwnA v O 2 TMowck Wso6paxenns
Ynopaaounts = Hosas nanka = - O @

3t BuicTpwIf gocTyn

9 3710T KOMMNBHTED %% ki
»

Logic
¥ Cems

logo_logicjpg

Vima dakina: v| Bce dakinul (%) v

OTKpBITL |v OtmeHa

PucyHok 7.148

NPUMEYYAHUE

[ns Beibopa JocTynHbI cnepytowme Tyunel hannos: (*.jpg; *.jpeg; *.jpe, *.bmp).
MakcrmanbHoe pa3pelueHne N306pakeHns orpaHM4eHo paspeLLeHnem SKpaHa yCTponCTBa.
[HonyckaeTcsa ymeHbLUeHne nsobpaxeHus B pegakrope akpaHa Owen Logic.

3. Bbibepute nsobpaxeHme n Haxxmmte OTKPbITb.

HacTtponka cBouctB

[na HacTpoinku Heobxooumoro Buaa aneMeHTa WM3obpaxeHue Ha 3kpaHe npubopa AOCTYMHbI crneayloline
CBOWCTBA:

JdononHutenb-

Mpynna MapameTp OnucaHwue Hble
BO3MOXXHOCTU

. TonwwuHa pamMmku TonwmHa pamkm n3obpaxeHus
BHewHun Bua
LiBeT pamku LiBeT pamku nsobpakeHus
LOaHHble U3o6paxeHune Bbi6op dhanna nsobpaxeHus
BbiOop gencTBus anst nepexofa Mexay

HactpouTtb gencreus
P A aKpaHamMu

Cnncok gencTBuin, BbINONHAEMbIX N0
KOpPOTKOMY HaxaTuto Ha KHorky “OK”

KopoTkoe HaxaTtue “OK”

OencTBusA — —
[nuHHoe HaxaTue “OK” Cnuncok OencTBui, BbINOMHAEMbIX NO
ONMHHOMY HaxaTtuio Ha kHonky “OK”
Yaepxkatue “OK” Cnuncok gencTeuii, BbINONHAEMbIX NPU
yaepaHum kHonku “OK”
3HayeHne NonoXxeHust anemeHTa no ocu X.
PacnonoxeHue anemeHTa onpeaensetca | KoopaunHatsl
KoopAmMHaTaMun BEPXHEro neeoro yrna. MOXHO 3a4aTb
KoopauHartb! X OtcyeT KoopamHaTt HaumMHaeTtces ¢ 0 u uget | nepemMelleHnem
crneBa HanpaBo, KOHEYHOE 3Ha4YeHne obbekTa no nonwo
onpeaensieTcsi pasamepamu arieMeHTa u 3KpaHa

LUMPUHON 3KpaHa
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OdononHutens-
Mpynna MapameTp OnucaHwue Hble
BO3MOXXHOCTU
3Ha4yeHne NonoXeHust anemeHTa rno ocun Y.
PacnonoxeHune anemeHTa onpegensiercs
KoopanHaTaMu BEPXHEro NeBoro yrna.
Y OtcyeT KoopavHaTt HaumHaetcd ¢ 0 n nget
CBEpXY BHU3, KOHEYHOE 3HaYEeHMe
onpegensieTca pasMepamMm arieMeHTa 1
LUMPUHOWN 3KpaHa
K napameTpy npuBs3sbiBaeTcs Oynesckas
MoBeneHue BuaumocTtb nepemeHHas, kotopas byaet onpegensatb
BUOWMOCTb anemMeHTa
OTobpaxxaeTcs B CnMcke NCNonb3yemMblX
Mpouee Nma 3NeMeHTOB B NEBOV YacTy pedakTopa
BM3yanu3aLmm
LnpuHa anemeHTa no ocu X. Pasmepbl
WupuHa MakcumanbHoe 3HadYeHue He bonee 3NeMeHTa MOXHO
LUMPUHbBI 3arpy>KEHHOTO N306paXXeHus. 3agaTtb
N3MEeHeHNeM
rpaHuL obbekTa
Ha none akpaHa.
Pasmepbl Winpwa u
BbicoTa anemeHTa no ocu Y. BbICOTa
BbicoTa MakcumansHoe 3HadeHue He Gonee nemMeHTa
BbICOTbI 3arpy>XeHHOro N306paXeHusl. N3MEHAIOTCA
nponopunoHarnb-
HO pa3mepam
3arpy>keHHoro
n3obpaxeHus.
NMPUMEYAHUE

B cnyyae konmpoBaHWs 1 NPUBSA3KM OAHOMO U TOTO e N300pakeHUs K HECKOIbKUM dnieMeHTaMm
BM3yanu3auun, He 3aHMMaeTCsl AONONHUTENbHbIN 06beM nonb3osartensckoro MN3Y Busyanusaumm
(nHamkaTop Monb3. MNM3Y. BU3yan. B CTpoke COCTOSIHUSA).

7.7.15 MeHIO

OnemeHT MeHio npegHasHa4vyeH Ond nepexoga Mexay 3KpaHaMu Budyanusauuin. K KaXXgomy nNyHKTY MeHH0
NnpmnBA3bIBAETCA 3KpaH BU3yann3auunn.

[o6aBneHne Nonb3oBaTeNbLCKOro MEHIO B MPOEKT
Y1066l 106aBUTL 06LEKT MeHIo Ha aKkpaH BU3yanusauuu cregyer:

1. Pa3smecTute B paboyer obnactn oobekT MeHto.
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HacTtpolka KnanaHoB
HacTpolka HacocoB
CocTosiHMe KnanaHoB
CocTosiHMe HacocoB

Yacbl peanbHOro BpeMeHu
JKypHan

CBoifCTBa MeHIo

[E2]2) |

*~ BHewHWil Bug
Pasmep wpwdta
LieeT wpwudTa
LieeT dokyca
Hanwuwe doHa
LieeT dioHa
TonuwmHa pamkn
LieeT pamem
JaHHble
Cnwcok cTpok
KoopguHatbl

X:

Y

MoeepeHue
Buanmoctb
Mpouee

Wma

Pazmepnbi
WnpuHa
BuicaTa

Wma

Mma komnoHeHTa.

PucyHok 7.149

16

Il (R0 G=0,8=0]
[] r=192,G=192,B=1|

Her

1

Il (R-=0G=0,8=0]

< Pegaktvpogats >

50
39

< He BbibpaHa >

MeHo

224
140

x

[ ] R=242, G=242,B=2|

2. [Oeaxabl knukHuTe JIKM no pasmelleHHoMyY anemeHTy. OTKpOeTCH OKHO peaakTMpOBaHMS CTPOK.

8 Cnucok cTpok Merio — O *
-+ [loBaBNTb CTPOKY
3KpaH Tekct BuaumocTs

1 | Tpynna skpaHoe 1.Hactpodk: v < Pegaktvpogats > Variable lz‘

2 | Tpynna skpaHoe 1.HacTpoiike ¥ < Pegaxtvpogats » V| Variable-1 Lo |

3 | T'pynna 3kpaxoe 1.CoctoRHume ¥ < Pegaktvpoeatn = Z Variable-2 :

4 | Tpynna 3kpadoe 1.CocTtoRHMe ¥ < Pegaktvpoeatn > z Variable-3 :

5 | Tpynna skpaHoe 1.Hactpoiik: ¥ < PegaktnpoBathb > Variable-4 EI

6 | Tpynna skpaHos 1KypHan - < Pepaktvpoeats > Variable-5 lz‘
OK | | OTmeHa

PucyHok 7.150

3. [HobaBbTe HEOGXOAMMOE KONMMYECTBO CTPOK.

[i]

NMPUMEYAHUE

MakcumanbHoe KonmyecTso cTpok — 128.

NMPUMEYAHUE

[ns BbIGOpa AOCTYMNHbI BCE 3KpaHbl NPOEKTa, KPOME TEKYLLIETO.

YKaxuTe TEKCT An4d 0T06pa)KeHVIﬂ B MYHKTE MEHIO B cTonbue «TekcT» .

B cTonbue «3kpaH» ykaxuTte aKkpaH, Nnepexos Ha KoTopbIn ByaeT OCyLWeCTBNATLCA B Criyvae Bblbopa nyHKTa
MEHI0.

HacTpowite BANMocCTb A0BaBneHHbIX CTPOK, NPMBS3aB NnepemMeHHble B ctonbue «BuammocTby.

HaxmunTte kHonky OK.
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7 bubnunoteka

Hactpowka cBoncTB

Ons KOPPEKTHOIo OT06pa)KeHMF| Ha 3KpaHe npw60pa cnegyeTr ykasaTb KOOpAMHAaTbl pacnorioXeHud, pasmepbl
aNneMeHTa 1 3aaTb napamMeTpbl Ha naHenun CBOWCTB.

KoopauHaTtbl
PacnonoxeHue anemeHTa onpegensieTca KoopanHataMmu ero nesoro BepxHero yrmna no ocam X un Y. KoopguHartsl
3aJatoTca Ha MaHenu CBOMCTB UNW nepemMelleHnem obbekTa no nomnto akpaHa. OTcyeT koopauHaT no obenm ocam
HaunHaeTca ¢ 0:

* M0 ocn X — creBa HanpaBo, KOHEYHOE 3HaYeHne onpeaenseTca pasmepamm aneMeHTa 1 LWMPUHON 3KPaHa;

* Mo ocu Y — cBepxy BHU3, KOHEYHOE 3Ha4YeHne onpeaenseTca pasmepamMm afieMeHTa U BbICOTON aKkpaHa.

Pa3smepbl
Pa3Mepr anemMeHTa onpeaenarTca No ocAM Xnymn 3aalTcd Ha naHenu CBOWCTB U N3MEHEHNEM rpaHuny
reMeHTa Ha nore a3KpaHa.

MapameTpbl
Mpynna MapameTp OnucaHue
Paamep wpudcdta |Pasmep otobpaxkaemoro B anemeHTe Tekcta: 16, 32, 48
LiBeT wpudTa LiBeT oTobpaxkaemoro B anieMeHTe TekcTa
LiBeT chokyca LiBeT cTpoku B dhokyce
BHewHun BNA Hanwunuue coHa ®oH oToGpaXkaemMoro B afIEMEHTE TEKCTa
LBeT choHa LiBeT ooHa oTOBpakaemMoro B afieMeHTe TekcTa
TonwwuHa pamkn | TonwmHa pamMmku anemeHTa
LiBeT pamku LiseT pamku anemeHTa
[aHHble CnucoK CTpokK OTKpbIBAET OKHO peaakTMpOBaHUSA CTPOK
Mpouee Ans OTobpaxaeTcs B CNMCKE UCNOMb3yEMbIX 3NIEMEHTOB B JIEBOW YacTy
pegakTopa Bu3yanusaumu

7.7.16 'pachuk

OnemeHT Mpadmk peanbHOro BpeMeHW npegHasHavyeH Ansl OTOOpaKeHUs UBMEHEHUST 3HAYEHU NEPEMEHHbIX B
rpacomyeckom BMAE Ha aKpaHe npubopa:
* MO3BOISIET BU3yanun3nMpoBaTb A0 4 nepeMeHHbIX Tuna udint unu float ogHoBpeMeHHO;
* [OCTyMNHa HacCTpoWka MHTepBana BpeMeHU onpoca A8 NOCTPoeHUs rpadmka (MakcumanbHO JonyCTUMoe
3HayeHune 23459m59c);
* repuog onpoca paccyMUTbIBaETCA aBTOMAaTUYECKM, 3aBUCUT OT MaKCUMaIibHOro 3Ha4eHMs Ock X, LUMPUHbI
anemeHTa paduk 1 TONLWKUHBI pamMKn, U HE MOXET OblTb MeHee 1 cekyHAbl;
* KONMM4YecTBO cpe3oB onpeaensetcsa no dopmyne: Korudecmeo cpe3os = max X/t onpoca, rge:

— max X — makcumMarbHoe 3HaveHue ocu X;
— tonpoca — nepvog onpoca.

NMPUMEYAHUE
El DyHKLMOHAN NOCTPOEHUS rpadMKOB AOCTYNEH TONbKO AN npnbopoBs ¢ rpadunyveckum LeeTHbIM KK, PaboTta

Mpadhmka B pexurme cMMyNaALMM He NOAAEPXKUBAETCS.

YT0o6bl A0GaBuTb rpaduk Ha 3kpaH Bbibepute B OkHe Bubnuoreka KOMMOHEHTOB 3MEMEHT I% Mpaduk u
pa3meTuTe B pabouen obnacTu.

MosBATCA ocu KoopauHaT ¢ oTobpaxeHnem LwWwkanbl M ceTkn. Ocb X — oCb BpeMeHu, oCcb Y - OCb 3Ha4yeHwi
nepemeHHbIx (udint unu float).
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7 bubnunoteka

12 1

-12

-

0

20s

PucyHok 7.151 — Ocu koopaMHaT CO 3HaYEeHUAMMU MO YMONYaHUIo

[nsa HacTpomnkn napameTpoB 1 obaBneHUs nepeMeHHbIX UCnonb3ynTe okHo CeBoncTea Mpaduk:

CBoicTBa Mpadmk

W

20 |
BHewHwii BUA
CeTka

LigeT cetkm
Hanwnuwe dona
LleeT doHa
TonwmHa pamen
LieeT pamem
Ocm

JdaHHble
THmMm
PaboTa B doHe
MNepwoa onpoca
KoopauHatb!
X

Y:

MNoeepeHne
Buammoctb
Mpouee

Wma

Pazmepnbi
LWnpuHa
BoicoTa

1 /| ox
Na
[] [R=181, G=181, B=181]
Het
[ ] R=242, G=242, B=242]
0
Il (R-0,G=0, B=0]

< Pepaktvpoeats >
< Pepaktvpoeats >

Het
00:00:01

< He BblbpaHa >

padwk

320
240

PucyHok 7.152 — OkHo CBomncTBa Npacumk

Hactpovite BHewHun Bug rpaduka:

*  Hanuuue v UBET CETKY;

* Hanuuue 1 UBeT (POoHa;

* Hanuuue, TONWMHA M LUBET paMKu
* ocu:

Bbibepute cTpouky Ocu n Haxxmute JIKM Ha <PepaktupoBatbh> 1 3aTeM Ha NOSABUBLLIYIOCH KHOMKY

OTkpoeTtcs okHo Ocu Mpadouk:
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8 Ocw Mpadmk
Ocb X

Leet

Pazmep wpwndTa
TonwmHa
Buammocts
Jon. geneHua

Makcumym (hhimm:ss)

O Y

Leet

16 -
1 W
JiE] Het |
| JiE] Het |
00:00:20

Pazmep wpwndTa 16 -
TonwmHa 1 v
Buammocts JiE] Het
Jon. geneHua JiE] Het
MuHUMYM -12
Makcumym 12

| OK || OTmeHa |

PucyHok 7.153 — OkHo Ocwu Npacbumk

Ecnn Heobxogmmo, HacTponTe LUBET M TOMLWMHY OCen, pasMep LWpudTa, BAAUMOCTb OCEN U AOMOSNTHUTENbHbIX
Aenenui. Beegnte Heobxogmmoe makcumansHoe 3HavyeHne ocun X B popmate hh:mm:ss. MakcmmansHo
ponyctumoe 3HadeHue 23:59:59. 3HaueHue no ymonyanuio 20 cekyHA.

NMPUMEYAHUE

[i]

MuHumanbHoe 3HaveHne ocun X = 0 — He pegakTUpyeMblin napamerp.

BBeanTe MUHMManNbHOE U MakCUManbHOe 3HavyeHue ock Y. 3HauyeHue rno ymonyaHuio: -12, 12.

B criyyae BBOoga HEKOPPEKTHOIO 3Ha4YEeHMs1 BO3HUKHET coobLleHne o6 owmnbke, kHomnka OK cTaHeT HeakTuBHa:

28 Ocu Mpadmk
Ocb X

LiseT

Pasmep wpudta
TomimMHa
Buarmocts
lon. genenva

Makcrmym (hh:mm:ss)

Ocs Y

Lieet

Pazmep wpudTa
TonawmHa
Buaumocts
Jon. peneHua
MuHAMYM

Makcumym

= O X

da Het |
Ada Het |
izé:bz:ao[ | @

| BeeaéHHOe 3HaUeHWe A0MKHO BbiTh B AManasone ot 00:00:02 ao 23:59:59.

[ Ha Het |
Ha Het |

OtmeHa

20s

PucyHok 7.154 — Owumnbka BBoAa AaHHbIX

[na nobaeneHnsa nepemMeHHbIX Ha rpaduk B pasgene [laHHble okHa CeoncTtea [paduk, BbibepuTte CTpoUKy JInHUM 1

HaxmMuTe JIKM Ha <PepgaktnpoBaTb> 1 3aTeM Ha MOSBMBLLYKOCS KHOMKY

rpaduka. OTkpoeTcsa okHo Cnncok NuHUM Mpadouk:
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7 bubnunoteka

& Crwncok nuHmii Mpaguk 2 0 W
TWn nepemeHHon MepemenHas Lipet nuHmm TonWMHE NMHIIA BugmmocTe

1 | UeaouncaeHHoe < He Buibpada » | . [R=0, G=0, B=255] o < HE BuibpaHa »

2 | LUenourcherHoe < HE BbIBpaHa > - . [R=0, G=128, B=0] ~ < He BulbpaHa »

3 | UenouncnexHoe < HE BbIOpaHa > . [R=255, G=0, B=0] < HEe Bbibpana >

4 | UenouncneHHoe < He BbIGpaHa > D [R=255, G=255, B=0] ol < He BulbpaHa >

oK | Omwena

PucyHok 7.155 — OkHo Cnucok nuHumn MNpadpmk

B oTKpbiBLUEMCSI OKHE BblGEpUTE:

*  TWUN NEPEMEHHOI — LIENOYMCIIEHHOE / C NNaBatoLLen 3ansToun;

*  NepeMeHHyIo;

¢ LBET U TOMLWUHY NNHWY;

*  BMOVMOCTb - BO3MOXEH BblGop nepemMeHHol 6yneBckoro Tuna u3 kateropun CTaHgapTHble Tabnuupl
NepeMeHHbIX.

NMPUMEYAHUE
El MakcrMansHoe KonmM4yecTBo NepemMeHHbIX Ha rpaduke - 4.

Onsa ynobcTBa NoHMMaHUst KonvyecTBa A06aBneHHbIX NepeMeHHbIX, a Takke HacTPOeK BHeLLHero Buaa NHWUIA Ha
rpaduike, NIMHAN 0TOBPAKAKOTCSH CO CMELLEHNEM MO 0CU Y OTHOCUTENBHO APYT Apyra.

MapameTtp Pabota B coHe (da/HeT) pasgena [aHHble BMUSIET HA COXpaHEHME AaHHbIX MpU Nepexoae Ha Apyrow
3KpaH.

[Mepuopg onpoca — He pedakTUpyemblin napameTp, 3aBUCUT OT MaKCUMAaIIbHOrO 3Ha4YeHUs ocu X, LWUMPUHbI AreMeHTa
"padumk 1 TONLWMHbI pamMKu.

NMPUMEYAHUE

Mepwvop onpoca He MOXET ObITb MeHee 1 cekyHabl.
PacnonoxeHune rpadvka onpegensietcsi koopguHatamy neBoro BepxHero yrrma no ocam X u Y. KoopguHatbl
3afaloTcsa nepemMelleHmeM obbekTa no nosto akpaHa. B cnyyae Heo6xoaAMMOCTM TOYHOrO NOMOXEHUS rpadouka Ha
3KpaHe npmbopa HacTpoKTe koopauHaThl okHa CoricTBa paduk B pasgene KoopavHatbl.

Mpn HeoBxogumocTun B pasaene NMoBeaeHWe HacTpoiTe BUAMMOCTb BCEMO rpadiuka B 3aBUCMMOCTM OT NEPEMEHHO
Oynesckoro Tvna.

M3ameHeHne nvenn rpacmka Bo3aMoxxHo B pasgene Mpoyee okHa CowicTtea paduk.

Ons macwTtabupoBaHus rpaduka HaBeauMTe Mbllb Ha YrnoBoW unv GokoBon mapkep, yaepxusas JIKM 3apante
HeobxoaMMbIn pa3mep rpaduka Ha akpaHe, Takke n3MeHeHne pasmMepa BO3MOXHO B pasgene Pasmepsbl: WwWnpvHa u
BbICOTA 3a[al0TCA B MUKCENSX.

Mocne 3anucu nporpaMMbl Ha 3kpaHe Nprbopa oTobpasnTcs rpaduk ¢ 4o6aBIeHHBIMU NepPeMEHHBIMU:

351

14

0 ' %08
PucyHok 7.156 — NMpumep oTtobpaxeHus rpadmka Ha akpaHe npubopa

NMPUMEYAHUE

Ecnn npu otobpaxkeHunmn rpaduka Ha akpaHe npmbopa 3Ha4yeHne napaMmeTpa BbIXOAUT 3a rpaHumLbl
MUHUMaNbHOIO UM MakCMMarnbHOro 3Ha4eHns ocu Y, To NMMHNA Ha rpadouke NpoaorKaeT ABUXKEHME NO
COOTBETCTBYIOLLIEN rPpaHuLIE.
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7 bubnunoteka

B cnyyae yganeHusi ©3 npoekta nepeMeHHoln, no6aeneHHol Ha rpaduk, NosiBUTCS MHADOPMaLMOHHOE OKHO:

Cebinkn Ha nepemerHyte "X H
MNpeasapvTenbHo ChEAYET YAaNKTb BCE CCLUIKM Ha 3Ty
MEPEMEHHYIO.

| Mpynna sxpanos 1.3xkpan 1.0 paducluHum
i Bnok 3anuck 8 nepemeHHyD X

i Yaanvte - JakpeiTe

PucyHok 7.157 — UHdopmaLMoHHOe OKHO

B cniyyae Bbibopa Yaanutb B okHe JluHuu padurk npusiska nepemMeHHon yaanseTcs.

215



8 Paborta c npubopom

8 Pab6ota c npubopom

B HacTosiLeM pa3gene onvcbiBatoTcs OyHKUMM paboThl M KOHMrypaumm npmbopa:
*  WNHdopmaums o npubope;
* Bpewms uukna;
» OG6HoBneHne BcTpoeHHoro MO;
* HKOctuposka,;
» CwmeHa ueneow nnatopMbl.

8.1 Uudpopmaumsa o npmubope

[ns nonyyeHus nHdopmaummn o Noaknio4eHHOM Npubope crieayeT HaxaTb KHOMKY |=_I| Ha NaHenu UHCTPYMEHTOB
unu BbIbpaTthb B rmaBHoM MeHio Mpubop — UHdopmauums....

OTKpOETCst OKHO C MHd)OpMaLeit 0 NoaKIto4YeHHOM NpuGope:

WHdopmauma n
WMHgopmawma o nposkTe
BrifpanHan mogens npubopa: MP200-220.2{4).X

MHopMawa o nogx nioyeHHoM npriope

FonoBHOE YCTPOHCTBO:

HazeaHwe nogrmoyeHHoro npubopa: NMP200-220.2(4).X
Bepcua MO npubopa: V2,12

CpeaHee 3HaUYEHWE BpeMeHH WHKna: 1,00 Mc

THn 3aKasHoro 3neMedTa N21: AHanoroBewlii

THn ZakasHoro nemenTa N22: AHanoroewii

lpynna anropMTMa:

| a2 Homep anropuTma:
i ]m BT ‘ Bepcua anropuTma:
(i (o [

mm—

—
o — T L

oK

PucyHok 8.1

MHdopmaLms o npoekTe:
+ BbibpaHHas mogenb npubopa — mogens n Mogudmrkaums npubopa, BbIOpaHHLIE NPY CO34aHUKN NPOEKTA.

WHdopmaLmsa o nogknoyeHHOM npubope:

+ HasBaHue nogkntovyeHHOro npubopa — Moaerns 1 MoaudmkaLmsi NOAKIHYEHHOro Npubopa;

* Bepcusa MO npubopa — Bepcus BctpoeHHoro N0 noakntodeHHoro npubopa;

+ CpepHee 3Ha4YeHMe BpeMeHU LMKIa — CPEAHMI BPEMEHHOW NPOMEXYTOK BbINOITHEHMS OnepaLun B
nporpamMme, 3aBUCUT OT CITOXXHOCTM 3arpy>KeHHon nporpammel (CMm. pasgen Bpems umkna);

* Twun 3aka3Horo anemMeHTa Ne — TN BbIXOQHOIO 31IEMEHTa NOAKMNOYEHHOTO Npubopa (AUCKPETHBIN,
aHaroroBbIn);

+ [pynna, Homep, Bepcusa anropuTma — 3Ha4yeHus, 3agaHHble nonb3oBaTenem Ans KOHTPOns BEpCUm
3arpy)XeHHoW nporpaMmel B okHe CBeleHUs 0 NPOekKTe.

KHonka dkcnopTupoBaTh B MPOEKT MO3BOSISET 3KCMOPTUPOBATL B CO3AaHHbIN NMPOEKT HACTPOWMKN BXOAOB/BbIXOA0B
13 noakntoyeHHoro npubopa.

MHdbopmauumsa o npubope BTOPOro NnoKoneHus
,U,J'Iﬂ I'IpVIGOpOB BTOPOIo NOKOJ1IeHNA BbiIBOANMMAsA B OKHE VIH(*)OpMaU,VIFI MMEET OTNNYnN4A.

s ] |MIPUMEYAHUE .
1 | |Cnmncok npnbopos Ha Hosow nnatdopme cm. B pasaene O nporpamme 1.

216



8 Paborta c npubopom

WMudopmagna >
WHepopmalma o npoekTe

BrifpaHHan Mogens npubopa: MP103-24.1618.17.1.0

WMHpoprawa o nogrnioyeHHoM npubope

Hazeanwe npuGopa: MP103-24.1618.17
Bepcua NO npubopa: 0.1.322
Jaeogckon vomep: 100903200832275514
MPH CnoTtl. HazeaHwe Mogyna: —
MPH Cnotl. Bepcna MO mogyna:
Lo MNPM Cnot2. HazBaHwe Mogyna: ——
e MPM Cnot2. Bepcua MO Mogyna:

oK

PucyHok 8.2

WHdopmauus o npoekTe:
* BbIGpaHHasa Mmogenb npnbopa — mogens u moandurkauusa npubopa, BbibpaHHbIE NPU CO34aHMM NPOEKTa.

WNHdbopmauus o nogkntodeHHoM npubope:

* HasBaHue npubopa — mogenb U moandukaums nogknoYeHHoro Nnpnbopa;

* Bepcusa MO npnbopa — Bepcus BctpoeHHoro N0 nogkrtodeHHoro npubopa;

+ 3aBopgckoun HoMep — YHUKanbHbIM naeHTudmukatop npubopa, Tpebyerca anga nogkntodeHns k OwenCloud;

« [PM Cnot. HasBaHue Mmogyns — moaernb 1 MoandukaLums Mogyns paclumpeHns, NogKMiYEeHHOro K
npubopy;

* [PM Cnort. Bepcus NO moayns — Bepcus BcTpoeHHoro MO mogynsi paclumpeHusi, NogKNIOYEHHOro K
npubopy.

NMPUMEYAHUE
El NHdopmaumsa o npubopax BTOPOro NoKONeHNs MOXeT ObiTb pacluMpeHa pa3paboTymkamm npnbopos.

8.2 Bpemsa uukna

BpeMﬂ LMKIa — 3TO BpeMA BbINOJTHEHNA pa6oqero LUnKna an60pa, a UMEHHO:

*  OMNpPOC COCTOSIHUSI hMU3NYECKNX BXOAOB Npubopa 1 KoNnMpoBaHUE X 3HAYEHWI B SYENKN NaMSATH;
» 00paboTka nporpammsi;

* YTeHWe/3anucb ceTeBbIX MEPEMEHHbIX MPOrpammbl;

* 3anucb pesynbTaToB paboTkl NporpamMMbl B hnsndeckue Bbixogbl npubopa.

Mo ymonyaHuio Bpems umkna pasHo 1 mc. Npmubop noacTpamBaeT BpeMs UMKNa B 3aBUCUMOCTU OT CIOXHOCTU
nporpammei.

Ycnosus yBENuU4eHuna BpeMeHn Lmkna:

* BO3pacTaeT CMNOXHOCTb anropMtMa (3agencTeoBaHo 6onbLioe konnyectso b 1 MakpocoB);
* B Mporpamme ucnonb3yercs 60rbLIOe KONMYECTBO CETEBLIX MEPEMEHHBbIX;
* ucnonb3yeTcs 6oMbLIOe KONMYECTBO AIEMEHTOB YNpaBIeHNs AaHHBIMM C MOMOLLIbIO aucniesi npubopa.

[Monb3oBaTenb He MOXeT 3afaBaTb BpeMs uukna. Ecnu npubop ocHalleH aucnneem, TO Tekyllee BpeMs Lukna
MOXHO MOCMOTPETb B CUCTEMHOM MeH npubopa. Ecnu npmnbop nogkntodeH k TK, To Bpems uLuKna MOXHO
NoCMOTPETb B OkHe MHhopmaumsi o npubope.

NMPUMEYAHUE
El [na npubopoB BTOPOro NOKONEHUst BpeMsi LMKa He oToGpaykaeTcsl B okHe Hdopmauwms o npubope 8.1.

Cnimcok npnbopos BTOporo nokoneHus cM. B pasgene O nporpamme 1.
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8.3 O6HoBNeHue BcTpoeHHoro MO

O6HoBneHue BcTpoeHHoro MO B npubope

Ecnu ana nogkntoueHHoro npnbopa BeinyLleHa HoBasi Bepcus BCTpoeHHoro MO, To Bo BpeMs 3arpy3kv nporpamMmmbl
B Npmbop ByaeT npeanoxeHo o6HoBUTL BCTpoeHHoe [MO:

8 Owen Logic 4

Bepcwa BCTPOEHHOMO NporpaMmHoOro obecneyeHna npubopa
"MP205-24.1211.06.X.0" He noagaepxweaetcal Heobxogmmo 0BHOBWTE
nporpaMmHoe obecnederwne npubopa Ao eepcvm 1.9.0.

BrumaHme!

@ Bo Bpema 06HoeneHWA BcTpoerHHoro MO Tekywana nporpaMma noab3oeatens
ByneT yaaneHa, a cpasy nocie obHoBAeHWA BcTpoeHHoro MO byneT sanncaHa
Hoeas. He npepeigaiite npoueaypy 0BHOBAEHWA BCTPOEHHOMO NPOrPaMMHOrQ
obecneyeHMa W 3anNMck NPorpamMmel NoAb3oeatens!

XoTWTe 3anycTWTe NpoLece 0BHOBNEHMA BCTPOEHHOTO NPOrPaMMHOrg
obecneyeHma?

PucyHok 8.3

[ns 3anycka o6HoBneHus BctpoeHHoro 0O cnegyeT Haxatb KHoMKy [Aa.

Bbe3 o6HoBnNeHus BctpoeHHoro MO nporpamma He ByaeT 3arpyxeHa B npubop.

O6Hoenenme ecTpoeHHoro MO npwBopa 4o sepcvm 1.7.24

BHKMMaHMKe!

MpW NpepbiBaHWK NpoLUecca 3anMcKk BcTpoeHHoro NO (NponafaHWe
NMATaHWA, o0pbIB CBASM M/MNK Ap.) Ha Nprubcope CoCTaHeTCA Tekyllee
BcTpoeHHoe MO! B cnydae HeygadyHoro obHOBAeHWA MAK cDofA NoBTopKTe
ee cHoBa. MpW NoBTopHoM cBoe oBpaTUTeCh B TEXNOAASDMKKY.

16% OTtMeHa

PucyHok 8.4

Paspbie cBs3un mexay MK n npubopom BO Bpems OBHOBNeHMS npuBedeT K noBpexaeHuto BcTpoeHHoro MO wm
HepaboTocnocobHocTn npubopa. [Onsa BoccTaHoBneHwus paboTocnocobHocTn npubopa cnegyeT MNOBTOPUTH
onepauumio.

BoccTtaHoBRneHue nospexaeHHoro BctpoeHHoro MO npubopa
[ns BoccTaHOBMEHMs NoBpexaeHHoro BctpoeHHoro MO cnenyerT:

1. Ecnu npuGop ncnpaBeH, TO NEPEBECTU €0 B PEXMUM 3arpy3ynka (CM. pykosodcmeo 1o aKcrayamayuu
npubopa).

2. B rnaBHoM mMeHIo BbibpaTh Mpnbop — O6HOoBNEHne BcTpoeHHoro MMO.
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8 Paborta c npubopom

BeiGepwTe ycTpoAcTED

MNpwBop | Mogyne

YTpoWcTED
MnP110-24.80 4P
MnP110-24.80 4P
MNP110-24.80.4P-Y
nP110-220.80%¢ 4P
NnP110-220 309 4P-Y
MnrP110-24. 120 8P
NP110-24.120.8P-4
NP110-220.120% 8P
MNP110-220120 8P-Y
MP-Kir
MP114-224 8044 4P

MP114-224 8044 4Pooce-H

Bepcun s
183
283
283
283
283
283
283
283
283
1.04
114
314

PucyHok 8.5

O6HoBneHue BcTpoeHHoro MO moaynsa pacwmvpeHus

Ecnu k npubopy nogknioveH MoAynb pacluMpeHus 1 Ans Hero BbinylleHa HoBasi Bepcusi BCTpoeHHoro O, To Bo
BpEMs 3arpy3ku nporpamMmmel B npubop 6yaet npeanoxeHo o6HoBUTL BCTpoeHHoe MO moaynsa paclumpeHms.

3. B oTkpbiBLIEMCS OKHE Ha Bknagke Mpubop BbiOpaTh Mogens u MoanduKauuio.

BctpoeHHoe MO ans moayns paclmpeHust 06HOBRSIETCA MO aHanorum ¢ npuéopom.
[na camocTosiTENbHOrO 0GHOBNEHNSA BCTpoeHHoro MO moayns paclumMpeHns crneayet:

B rmaBHOM MeHto BbiGpaTh NMpubop — O6HoBNeHne BcTpoeHHoro MO.

Buifepure ycrpoiicTeo

MpuBop || Moayns

Homep cnoTa:

YCTpOWCTED
MPM-24.1
MPM-2201
MPM-220.3
MPM-24.3

o

1)

BepcuA
1.01
1.01
1.02
1.02

PucyHok 8.6
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4. Haxatb KHOMKY BblspaTb. HauHetcs npouecc 3arpy3ku, no OKOH4YaHUM cCuctema BbiBEOET coobuieHne o
pesynbratax 3arpy3ku.

Ecnu BbiweykasaHHbIM cnocob He cpabaTtbiBaeT, TO Heobxogumo o3dHakomuTtbesa ¢ n. 10 FAQ wnn obpaTtutbes B
CepBUCHBIN LIeHTp koMnaHun OBEH.

2. B oTkpblBIEMCH OKHe Ha Bknagke Moaynb cnegyet Boibpatb Mogudmkaumio n Homep crota.


https://www.owen.ru/catalog/programmiruemie_rele/info/18

8 Paborta c npubopom

3. Haxartb kHonky Bbi6paTb. HauHeTcsa npouecc 3arpy3ku, No OKOHYaHUM CUCTEMA BbIBEET COOOLLEHME O
pesynkTaTax 3arpysku.

Bo BpemMA obHoBNEHMSs cnenyet He npepbiBaTb Nogadvy NnUTaHuUA Ha an6op n Moaynun paclumpeHus.

Ecnu B npnbop 3arpyxaercs nporpamma 6e3 nogkm4eHHOro Mogyns pacluvmpeHus, BO3MOXHa cuTyauus, Korga
BHyTpeHHee 1O npubopa 1 moayns pacwmpeHns dyayT UMeTb HECOBMECTVMbIE Bepcumn. OTO NPUBELET K CUTyaLuu,
4YTO Ha Moayne paclmpeHnns bygeT nHavumposaHa ABapua. [insg yctpaHeHnss ABapum criegyet noBTOPHO 06HOBUTb
BCcTpoeHHoe 10 mogyns paclumpeHus.

8.4 OcTnpoBKa
@ NPEQYNPEXOEHVE

HeobxogumocTb nposeneHnd CTUPOBKK onpeaendAeTca nNo pesyrnbratamM NoBEPKU an6opa N OormxHa
npon3BoAnUTbCA TOJ1bKO KBaJ'II/Iq)I/ILI,I/IpOBaHHbIMI/I cneunanncTtaMmm MeTpornorn4eckmnx CJ'Iy)K6,
OCYLLUECTBNALWMNX 3TY NOBEPKY.

BHUMAHUE
A KOcTmpoBky npubopa cneagyeT BbINOMHATL TONMbKO B COOTBETCTBUM C TpeboBaHUsIMU pykogodcmea o
aKcrnyamauyuu npubopa. PekomeHayeTcs He MPOBOANTL KOCTUPOBKY CAMOCTOATENbHO 6€3 JOIMKHBIX 3HAHWUIA
W KBanudukaumm n odpatntbcs B cepBUCHbIn LeHTp OBEH. HenpaBunbHas oCTMpPOBKa NpuBeOET K
HEeKoppeKkTHo paboTte npnbopa.

[ns 3anycka 1oCcTMpoBKM criegyeT BbibpaTh B rmaBHOM MeHio Mpubop — KOcTupoBka BXxoaoB/BbIXOAOB. ...

Mepen Hayanom CTUPOBKM NOSABUTCS MEHIO BbIGOopa Mofenu u Mmoamdukaumm npubopa.

BeiBop ycTpoicTea >

Brifepute yTpoiicTEo ANA KCTUPOBKN:

MP200-220.2{4).% -

0K CTmena

PucyHok 8.7

[anee B OTKpbIBLLEMCA OMaNoroBoM OKHe cnenyet Bbl6paTb HOCTUPOBKY:

e aHanoroBbIX BxogoB 8.4.1;
* aHanoroBsbIX Bbixoaos 8.4.2.

Brifop znemenTa >

BriGEpWTE 3NEMEHT, KOTODLIA XOTWTE OTHIOCTMROESTE:

AHANOroOBLIE BXOOLI
Ll eMKHMTE H3 3TOM 3MNEMEHTE, S0NM XOTHTE OTHICTHR OB Th
AHanoroeble EXOOLI.

™

AHaNOroBLIE BLHIXOObI
|.|.|F_‘.I"IK HMTE H3 5TOM SMEMEHTE, SCNM XOTHTE OTBHCTHROBATE

- dHaNOroBblE BBIXOABI.

OTtmena

PucyHok 8.8

Ecnu B npubope 3anyLieHa nporpaMmMa, TO BO BPEMS OCTMPOBKM OHa OCTaHaBMMBaeTCcs — Ha auchnee npubopa
oTobpaxaetcsa Hagnuck Mporpamma LOGIC: OctaHoBneHa.

8.4.1 OcTupoBKa BXxoaoB

fOCTMpOBKa aHanoroBbiX BXoaoB
[ns rocTMpoBKM BXOOOB CreayerT:
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1. B guanoroBoM okHe CTUPOBKM BbibpaTe AHanoroBble BxoAbl. OTKPOETCS] OKHO HACTPOMKM.
2. B okHe HacTponku BbiGpaTh Tun gaTymka.

4. 20mA -

4000 Om
4. 20mA
0..10B

PucyHok 8.9

3. BeecTu napameTpbl NOAKMIOYEHHbIX K BXOAaM 4aTYMKOB.

HacTpolika napametpos >

BxogHble NapaMeTphl

Tvm gamika: 4 70 mA -
HuxHaa rpaHiua Toka, mA 5
CpenHes sHayeHWE Toka, Mm~A 12
BepxHAR rpaHvuEa Toka, M4 19
MNoctoaHHas epemern duneTpa, (060 cex): 1
Hormunan eqewrero pesucTopa, (45-50 Om) HE MCMoNE3YETCA
COpocuTh HAaCTpOfkK Beifop kaHana:  Boe kaHane -

Hazag Ctmena

PucyHok 8.10

4. Ecnn Heob6xoamMmo BOCCTAHOBMUTbL 3HAYEHUSA MO YMOSYaHMIo B MONsSIX BBoAA, TO cnenyet Haxxate CopocuTb
HACTPOMKMN.

5. B Bbinagatowiem meHo Bbli6op kaHana BeiGpaTh HOMeEp BXxoAda AN HAaCTPOWKM B COOTBETCTBUM C
BBeOEeHHbIMY napameTpamMu u HaxaTb [anee.

Boe kaHane: -

Boe waHane
Kanan 1
Kanan 2
Kanan 3
KaHan 4

PucyHok 8.11

6. BbInonHWTb garnbHelLne yka3aHus Mo YCTaHOBKE MOSIOXKEHUs nepemMblyek B npubope.
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EHMMAHIE!

pod
2468
I —
1357
Hasan Ommera

NMPUMEYAHUE

[i]

PucyHok 8.12

YcTaHoBKa nepemMblyeK onncbiBaeTcA B pyKoeodcmee o 3Kcnnyamauyuu np|/|6opa.

7. Ha toctnpyemble Bxoabl noaaTh CUrHarbl ¢ TpebyembiMU XapakTepucTUKamu.

H]CTHFIDEI(E EXOA0E

ot
BoINONHWTE CNEQYHWMWE WATW:
1. TMopakTe ka aHanoroesle Bxogn Tok 5,000 mA.
2. [nA npogonseHa NpoUecca OTHPOBKM HaxRMKHTE KHoNky " Qanee”.
Ctmena

PucyHok 8.13

8. [locne tocTMpoBkM nosiBUTCA coobLeHue 06 ycnewHom 3aBepLueHuu. MNporpamma npubopa 6yaet cHoBa

3anyuleHa.

mCTHpOBKa EXOA0B

HOCTMpOBKa NpOBEeHa YCnewHo!

Hazan OTmeHa

PucyHok 8.14

KOctun poBKa KOHOYKTOMEeTPpU4eCKUX BXo40B

Ons HOCTUPOBKU BXOO0B crenyeTt:
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1. B gunanoroBom okHe oCTUPOBKM BbibpaTh KoHaykToMeTpuyeckue Bxoabl. OTKPOETCS OKHO HACTPOMKM.
2. B okHe HacTpoliku BbibpaTb U3mepsieMbin curHan.

3. BaecTu 3HadyeHue MocTosiHHOW BpeMeHU hunbTpa.

Beibop napamepos HOCTUPOBKK X
MapaMeTphl KCTHPOBKMK

Wsmepaemeiit curHan: 0,5..1000 kOm (2000...0,002 mkCm)w (i)

MocTosHHas spemeqn eunsTpa, (0.1-60 cex): 1 {D
Cpocus napameTps! l0cposaTs: Bxoa COM1 (Kawan 5) * (D
Hasan Nanee OTmens

PucyHok 8.15

4. Ecnu HeoGxoanmo BOCCTaHOBUTbL 3HAYEHUS MO YMONYaHMUIo B NMonsix BBoAa, To cneayeT HaxaTb CopocuTb
HaCTPOWKM.

5. B Bbinagatowem meHo KOcTupoBaTtb BbibpaTb HOMEpP BXoAa A5sl HACTPOWKU B COOTBETCTBMM C
BBEEHHbIMW NapameTpamu 1 HaxaTb [anee.

6. B okHe BbibOpa napameTpoB HOCTUPOBKM 3a4aTb TOHKM FOCTUPOBKU.

Buifiop naparepos CTApOERA b4

Apanazoe 51000 s | 2000 0,003 Wi}

BEpotHAR TOMMA 0 TR, a3 | B f:)
CpEaHAA TO=RA, e Teisme, = I "I5 | @
HAsHAR FOUES HICTHPOBEH Kiha -'|.|E|[i. | @

Tueanason 05, 5 k0 (2000, 300w}

EEMHAR O OCTHRORG, B0M. | 075 [D
Cpognna Towsn ooTeposnd, wine | 1.5 I:IJ
HAENER 704K OOTRPO0RH, KO | ] [ G

Hazez N=nes | Urmssna

PucyHok 8.16

7. KiocTupyembiM BXoAaM NOAKIMIOMUTL CUrHArbI CONPOTUBIIEHUS C TPEOyeMbIMU XapakTepUCTUKaMMU.
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| HCTigD b iy =
Harc e CoeryHiIese s e

1 IDASASISATS o SOTAT DR i DR GVINTY CONpETHEIMESH § o
2 [na MponoUtaERe DRoatiil ExTREROMH AESFRTE Khondy " Hames"

I [arss 'E Crirewng
| St

PucyHok 8.17

8. T[ocne oCcTUPOBKM NOSBUTCS coobLeHre 06 ycrnelwHoM 3aBeplueHun. MNMporpamma npvbopa GyaeT cHoBa
3anyLueHa.

HOCTMPOEBKa BXOA0B X

HOCTMpOBKa NpOBEeHa YCnewHo!

Hazan OTmeHa

PucyHok 8.18
8.4.2 OcTupoBKa BbIXo4oB

Ons HOCTUPOBKU BbIXO40B CrenyeTt:
1. B ananoroBom okHe HOCTUPOBKU Bbl6paTb AHanoroBble BbIXoAbl. OTKpOETCﬂ OKHO HaCTPOVIKM.

2. B okHe HaCTp0I7IKI/1 Bbl6paTb TN KCTUPYEMOro BbIXOOHOIo CUrHana:

*  [nckpeTHbIl;
* AHanoroBblil, HAMNPsXEHWE;
¢ AHarnoroBbIi, TOK.

BeiGepuTe TWNBI 3aKa3HbIX BBIXOAHBX 3NEMEHTOE bt
Aranoroeeli Bemon N21 - AHanoroBeIl, HANPAXKEHWE -
AHanoroeell Bemon NEZ2  AHanorosbIl, ToK -

Hazan CTMeHs

PucyHok 8.19

3. VamepuTb BENUYMHY NOAAHHOMO Ha BbIXOA cUrHana. Homep Bbixoda ykasaH B MpaBoM BEPXHEM YITly OKHa.
BBecTu 3HaueHuWe B none BBoaa U HaxaTb fanee.
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I‘GCTMFIDEKE MHUHWMANEBHOTD 3HAYEHWNA X

Bexog AO1

LWar 1.Ha ebixoa nogak{o) HanpAxeske nopAaka 1B, MEMepbTe BENMYKMHY
BLIXOOHOrO CMIHaNa M BEEAMTE B COOTEETCTEYIOWES None,
[nA NpogormeHa HaXMKUTE KHonky " danee”.

MsmeperHoe sHaveHWe: 1.05

Hazan Lanee Otmena

PucyHok 8.20

4. AHanormyHo N3MEePUTb N BBECTU 3HAYEHUA ONA BCEX TUMOB CUTHaNoB.

5. MMocne HOCTUPOBKU MNOABUTCA coobueHne 0b yCrnewHOoM 3aBepLUeHnn.

|'OCTMp0EiKa EbIX0O0B X

HOCTMpOBKa NpOBEeHa YCnewHo!

Hazan OTmeHa

PucyHok 8.21

8.5 CmeHa ueneBou nnatdopmbl

®dyHkumMa CmeHa ueneBor nnartdgopMbl NpegHasHayeHa Ansi MepeHoca MpoekTa Ha OpYyryl MoanduKauumio
npnbopa, unu npubop ApYyron IMHENKK, Mexay npnbopamm 0gHOTO NOKONEHUS.

[i]

NPUMEYAHUE
CwmeHa uenesou nnatgopmbl He goctynHa ang MNP-KAT.

Ona MNP110 n NMP114 gocTtynHa cmeHa ueneBon nnatdopmMbl TONBKO MexXay MoaudukaumsamMmm npudopos
BHYTPY OOHOW MUHENKN.

CwmeHa uenesov nnatopMbl MPOUCXOAMUT MO CReAYLWMM NpaBunam:

XOICT aBTOMaTU4eCKM NOACTPaMBaETCs Mo U3MEHEHME KONMYeCTBa BXOA0B/BbIXOAOB;

HaCTPOEHHOE Nonb3oBaTeNeM pacnonoXeHne BXo4oB/BbIXO4OB ocTaeTcsi. HoBble BXoAbl M BbIXOAb!
006aBnATCS NOCHe yXXe CyLEeCTBYHOLMX BXOAOB/BbIXO4OB UCXOOHOIO NPOEKTa;

CBS131 BXOO0B/BbIXOA0B, Y KOTOPbIX UBMEHUIICS TUM AaHHbIX, pa3pbiBalOTCS;

€Cnn KONUYEeCTBO BXOA0B/BbIXOA0B YBENMUYMBAETCH, HO TUMN AaHHbLIX MCXOOHOrO Habopa BX0oA0B/BbIXOAOB He
N3MeHSIETCS, TO CBSI3M OCTaloTCH,;

€CNn KONMNYEeCTBO BXOA0B/BbIXOA0B YMEHbLLAETCS MO CPAaBHEHUIO C UCXOA4HbIM, TO CBA3M yaalneHHbIX BXogoB/
BbIXOJOB pa3pbIBalOTCS;

ecnv B ucxogHon nnatdopme 6binv JobaBneHbl MOAYNN PaCLLUMPEHMS], TO OHWU NEPEHOCATCSA HA HOBYIO
nnatdopmy, CBA3N ANsl HUX OCTalTcs. B cnyyae oTcyTCTBUS BO3MOXHOCTM MOAKITHYEHMS MOgyNs
pacLmpeHus k npubopy, Ha KOTOPbIN MAET NEPEHOC NPOEKTa, OTKPOETCH OKHO C UHpopMaumern o6 yaaneHuu
CBSI3ell C NEPEMEHHbLIMU, MPUBSA3aHHBIMU K MOAYIISAM pacLLUMPEHUs;

HaCTPOWVKM aHanoroBbiX BXOA40B/BbIXOAOB NEPEHOCATCS (NMPY HANM4MM aHanoroBbIX BXO4OB/BLIXOO0B Ha
npunbope, Ha KOTOPLIN NAET NEPEHOC NPOeKTa);
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NHTepdencl CBsI3N nepeHocATcs 6e3 MameHeHuin. B cnyyae oTCyTCTBMSA NOAAEPXKM MHTepdbenca y
npubopa, Ha KOTOpbIN MAET NEPEHOC NPOeKTa, OTKPOETCS OKHO C MHchopMaLmen ob yganeHum cBasen ¢
nepemMeHHbIMY, MPUBA3aHHBIMU K MHTEPdIENCY CBA3M, a Takke OKHO C MHopMaunen o6 yaaneHnm ceTeBbixX
nepemMeHHbIX (aKTyarnbHO Tonbko Ans mogudmkauwmii NMP100 6e3 nHtepdencos);

BCE 3KpaHbl C HACTPONKaMmn NepeHoCcATCs U3 ogHON Lienesor nnatopMbl Ha apyryto. B cnyyae otcytcTeusa
3KpaHa y npubopa, Ha KOTOpbIA NOET NEPEHOC NPOEKTa, OTKPOETCSH OKHO C MHpopMauuer o6 yaaneHuu
CBsi3el ¢ NnepeMeHHbIMU, MPUBA3aHHBLIMK K SrieMeHTaM BU3yanusauuu;

NMPUMEYAHUE
El Mpu cmeHe ueneson nnatgopmsbl ¢ NMP225 Ha MNP205 0yaeT BbINONMHEHO MacliTabupoBaHue
3M1EMEHTOB BU3yanu3auuv NnponopLUoHarnbHO N3MEHEHWIO pa3MepOB 3KpaHa.

Mpu cmeHe weneson nnatdgopmel ¢ NP205 Ha MP225 anemeHTbl BU3yanu3auum nepeHocsTcsa 6e3
MaclTabnpoBaHums.

BCE NepemeHHble NepeHoCcATCA U3 OAHOM Leneson nrnaTtdopmel Ha Apyryto. Ecnu B npoekTe ecTb Npussska
nepeMeHHbIX K napameTpam, He CyLLEeCTBYIOLLMM B Npubope Ha KOTOpbIA MAET NepeHoC NpoekTa, To
OTKPOETCS OKHO C MHpopmaLmen 06 yaaneHnm ceasein ¢ nepeMeHHbIMU, NPUBSA3aHHLIMW K AaHHbBIM
napameTtpam;

ecnu uenesas nnatgopmMa, Ha KOTOPYH0 OCYLLIECTBMNSETCS NepPEeHOC NPoeKTa, He nogaepxuBaeT
dyHKUMOHanbHble 610KK, coaepxalumecs B UCXOAHOM NPOEKTE, MOSABUTCH MHADOPMALIMOHHOE OKHO C
yBedoOMIeHneM 0 He0BXoAMMOCTU yaaneHns PyHKUMOHaNbHbIX GIOKOB.

[ns cmeHbl ueneson nnaTopmbl criegyer:

1.
2.

OTKpbITb MPOEKT, KOTOPbIA HY>KHO NEPEHECTUN Ha ApYyroi NpuGop Unu apyryto Moaudmkaumio npuéopa.

Bbibpatb B MeHo ®ann — CmeHa ueneBoun nnardopmbl. Owen Logic npeanioxXuT CoOXpaHUTb MPOEKT
nepen cmeHoun nnatdopmbl. [lanee nosaBUTCA MEHKO CO CMUCKOM JOCTYMHbIX 41151 CMeHbI NnaTopMbl
npubopoB 1 MoandUKaLINIA;

8 BuiGop moaeny [MP205-230.1211.22.X.0] = O o

nrP20s

MoaynbHoE NporpamMMupyenoe
pefe C rpadUuUeckiM AUCIASeM W
Ethernet

XapakTepucTikn

ne225

LLluToBOE NpOTPaMMUPYeMOe pene C
rpadnueckum gucnaeem u Ethernet

FP——
|

ne1o03

MoaynbHoe NporpamMmupyemMoe
pene c Ethernet

Moguduranum

Meandukaumns

MP205-230.1211.22.X.0

MP205-230.1211.26.X.0

MP205-24.1211.02.X.0

TN GTRPST
| — 65% i
| @3

+ [padmuecknii uBeTHOR aucnneit anaroHansio 2,4”, 320x240. Moanepka KUPUAAWLL! 1

NaTUHUL b

* b MEeXaHWUYEeCKMX KHOMOK C BOZMOXHOCTLH) NO/b30BATENLCKON HBUDOﬁKVI

* 5 CBETOAVOAOB: 3 CEPBMUCHLIX, 2 NONL30BATENbCKMX

+ YeennueHue YnCna BXOAOB W BbIXOAOB C MOMOLLBH MOAyeid pactumperua MPM (ao 2

moayeit)

« Wntepdeiic Ethernet, pexarm Master/Slave, Modbus TCP

« [lo 2-x wHTepdeiicos RS-485, pexwm Master/Slave, Modbus RTU

- Yachl peankHOTO BpeMeHU
* microUSB-nopt — ana nporpaMMnpoBaHmna
- [anbBaHW4eCKan Da3BAIKa BXOLOB

AHanoroebie
BXOAbI

JuckpeTHble
BXO/bI

AuckpeTHeie
BbIXOAbI

MutaHne

230 8 8 4

230 8 8 4

24 8 8 4

AHanoroeble

WnTepdeiics
BbIXOAbI pé

3 1o 2 RS485
1 x Ethernet
A0 2 R5485
1 x Ethernet

Ao 2 RS485
1 x Ethernet

‘ Co3aath H OtMmeHa ‘

PucyHok 8.22 — OkHo BbIGOpa Mogenu

Beibpatb npubop 1 mogudumkaLmio, Ha KoTopbin ByaeT npousBeneHa cmeHa nnatgopmbl. HaxaTb KHOMKY

OK.

lMpoBepuTb N BOCCTAHOBUTL pa3opBaHHbIE CBSA3W, €CI OHU eCTb. PaboTy nporpammbl MOXHO NPOBEPUTH B
CumynsaTope.

CoxpaHUTb U3MEHEHHbIN NMPOEeKT.

226



9 PacwupeHus

9 PacwupeHus

PaCLIJI/IpeHI/lFl NCNOJNb3YKTCA ANnA Co3aaHMNA CIOXHbIX NMPOEKTOB U UX UHTerpaunn ¢ opyrumm cepsmcamMmm KOMnaHmum
OBEH.

PacwupeHnns B Owen Logic:

+ Mactep TupaxupoBanus 9.1. C nomowbio Mactepa TMpaXXMpoBaHUA MOXHO 3arpy3nTb NporpaMmmMy B
npubop 6e3 ydactua Owen Logic 1 3aWwmTTb ee OT KONMPOBaHMS;

» Okcnopt yctporictea B OwenCloud 9.3. MNMo3BonsieT 3kcnopTupoBaTh KOHOUIypaLuio CETEBLIX NEPEMEHHbIX
ans onpoca B obnayHom cepsuce OwenCloud;

» Okcnopt yctporictea B OPC 9.2. [No3BonsieT aKkcnopTUpoBaTb KOHPUIypaLmMo CETEBbIX MEPEMEHHbIX ANs
onpoca B Owen OPC Server.

YcTtaHOBKa pacluMpeHun
[ins ycTaHOBKM paclunpeHunii cnegyert:
1. B rnaBHOM MeHI0 BblbpaTb PacwumMpeHnsa — YnpaBneHue pacluMpeHUsiMmu.

5 Owen Logic
Mavn Bwg [lpueop Cepewc | Pacwmpenua [lomowp
: D D Ynpaenenwe pacwupennarn  Cirl+Shift+P

PucyHok 9.1

2. B okHe PacwmpeHuns oTMeTUTb ranoykon Heobxoammble pacluMpeHus.

T8 PacumpeHus - O *

Bce YCTaHOBNEHHbIS OBHoBAEHWA

BLiSpaTh BCe A Yeranosuts

MacTtep TMpaXupoBaHWA v1.23.156

Mnarwe cosgaer w3 npoekta Owen Logic mactep TwpaxupoBanua. Macrep
TUPEXMPOBAHWA - WCMOAHAEMbIA ain Ans 3arpyskW CO343aHHOW NporpaMmMel B
npubop Gez Owen Logic. MacTep TMpaxmpoBaHua By4eT NoAeseH, eCiv HeoBXoaumo
nepegats NPorpaMMy He PacKpbiBan «MCXOQHWKW: WMAW AnA OBHOBAEHWA NPOrpamMmMbl
Ha NpuBope HekeaNMGMUMPOBAHHBIM NEPCOHAN0M.

OPC-cepeep skcnopT v1.13.6

[MnarvH 3KCNOPTUPYET CeTeBble NepemeHHble W3 npoekta Owen Logic 8 OBEH OPC-
Cepeep. IKCNOPT COKPaTUT Bpemsa HacTpokky OPC-cepeepa, ecnv 3HAUEHWA NepeMEHHBIX
3anporpaMMUpOBaHHOro YCTporcTBa ByayT nepenaeateca B SCADA-cucTeMmy.

3kcnopT ycrpoictea B OwenCloud v1.15.16

MnarvH cCokpatMT Bpems Ha gobasneHwe npubopoe B OwenCloud. [Mnarwud
3KCNOPTUPYET CeTeBble NepemeHHble M3 npoekta Owen Logic B dopmar napameTpoe
ana OwenCloud {dain *json). 3atem napameTpel gotasnarotca B OwenCloud npw
MOMOLLW QYHKLMK ‘3arpysnTe M3 JSON'.

PucyHok 9.2

3. HaxaTb KHOMKYy YCTaHOBUTb.
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9 PacwupeHus

4. Yepes HEKOTOPOE BPeMs NOSIBUTCS curHan o6 ycreLHon yCTaHOBKE B BU/IE 3eMEHOI rarioykn HanpoTus
a

BbIOpaHHbIX pacLunMpeHnii

5. TMocne 3aKpbITNUA OKHa Pacmupel-wm noABUTCA OAMaroroBoe OKHO nepesanycka Owen LOgiC.

T8 Mepesanyctute Owen Logic X

Bbinv NnpouseefeHbl M3MeHeHWA. [Lna TOro, UuTobbl M3MEHEHWA BCTYMWAW B CUAY
HeobxoAMMO NepesanycTuTe Owen Logic. [NepesanycTtuTe ceduac?

Na | | Het

PucyHok 9.3

Mocne nepesanycka Owen Logic pacluvperusi 6yayT roToBbl K UCMOMb30BaHULO.

s ] |TIPUMEYAHUE
1 | |Ecnn paclumnpeHmns He ycTaHaBnMBaloTCA, cnegyeT NpoBepuTb OTKPbIT Ny nopt 8084.

YpaneHue paclumpeHumn
[na ynaneHus paclumpeHns cneayer:

1. B rnaBHOM MeH0 BblbpaTb PacwumMpeHns — YnpaBneHue pacliMpeHusiMu.

2. B okHe Pacmupel-wm HaXaTb Ha KHOMKY x HanpoTtue HeobxoQMmoro pacLmnpeHua.

8 Pacmpenus — O *

Bce YCTaHOBNEHHBIE QOBHoBNEHWA

B/ BuibpaTs BCe . YcraHoBWTE

+ | MacTep TMpaXupoBaH1A v v1.23156 X

MaarmH cosgaetr ws npoekta Owen Logic mactep TwpaxwupoBanHua. Mactep
TUPEXWPOBaHUA - WCNOAHAEMBbld aln AnA 3arpy3KW CO3A3HHOW nporpaMmel B
npubop Bez Owen Logic. Macrep TMpaxwpoBaHna By4eT NnoneseH, eCiv HeoBXoauMmo
nepenate NPOrpaMMy He PacKpbiBan «WCXOAHWKK= WAW 4ns OBHOBAEHWA NporpamMmel
Ha NpyMBope HeKBaNMGMUMPOBaHHEIM NEPCOHAN0M.

OPC-cepeep skcnopt v1.13.6

[narvH 3KCNOPTUPYET CeTeBble nepemeHHble W3 npoekta Owen Logic 8 OBEH OPC-
cepeep. FKCNOPT COKPaTHUT BpemMsa HacTpokku OPC-cepeepa, ecnv 3HAUEHWA NepeEMEHHBIX
3anporpaMMUpOBaHHOro YCTpoRcTea ByayT nepenaeatecd B SCADA-cucTemy.

3xcnopT yerpoictea B OwenCloud v1.15.16

MnarvH cokpatut BpemAa Ha gobasneHwe npubopos B OwenCloud. [MnarmH
IKCMOPTUPYET CeTeBble NepemeHHble M3 npoekta Owen Logic B GopmaT napameTpoe
ana OwenCloud {Qaidn *json). 3atem napametpol gotasnawotca B OwenCloud npw
MOMOLLW QYHKLMW ‘3arpysnTe M3 JSON'.

PucyHok 9.4

3. HMKTOFpaMMa yoaneHuna CMeHUTCA Ha NUKTOorpaMmMy yCTaHOBKWU.

4. Tlocne 3akpbiTus OkHa PaclumpeHunsa nossuTcst ouanoroBoe okHo nepesanycka Owen Logic. MNocne
nepesanycka Owen Logic yganeHHble paclumpeHuns nepectaHyT ObiTb 4OCTYMNHbIMU B INTABHOM MEHIO.
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9 PacwupeHus

9.1 MacTep TupaxupoBaHuA

MacTtep TupaxupoBaHMs MNO3BONSIET co3faBaTb U3 npoekta Owen Logic darn, cogepXawmin BHYTpU cebs
nporpamMmmy, ¢ pacluMpeHnem:

* exe — ana OC Windows;
* dlil — gna OC Linux.
C nomousio dhainna MoXHO 3arpy3vTb nporpammy B npubop 6e3 yyactus Owen Logic.

BHUMAHUE
A TupaxmpoBaTb NporpamMmy MOXXHO TONbKO MeXXay OANHAKOBbIMU Moaudukaumsmmn npubopa.
PesynbTtat 3anucy nporpaMmbl B NPpMBOP C MOMOLLLIO MacTepa TUPaXUMPOBAHUS 3aBUCUT OT Hanuuusa Knova B
npubope 1 MacTepe TUpaxunpoeaHus. Knioy B npubop MoxHo 3anuncatb ¢ nomollsio Owen Logic.

3anucb
nporpaMmmei

MacTtep
TUpaXnpoBaHusa

Knto4 ectb?

B npnbop
3anucaH
KIYy?

B npubop
3anucaH
Knoy?

Knioy
coBnagaet ¢
KIno4Yom B
npubope?

Y v

[Mporpamma

3anncaHa
) 4

v v

[Mporpamma MMporpamma
3anucaHa 3anucaHa

[Mporpamma

paboTtaeT

Mporpamma MMporpamma

He paboTaeTt paBoTaeT

PucyHok 9.5 — 3anucb nporpamMmmMbl C MOMOLLLIO MacTepa TMpaXXMpoBaHUsA

Co3paHue mactepa TUpaXXMpoBaHUsA

Mepen cospaHvem mactepa TupaxupoBanusa ans OC Windows pekomeHayeTcsi co3gaTb TEKCTOBbINM hann ¢
pacwupeHuem * rtf ¢ onucaHmemM npoekta. OnucaHne npoekta BGyaet otobpaxaTbCs BO BpeMs 3anycka macrtepa
TUPaXMpOoBaHWs Nepes 3arpy3kor nporpaMmmel B npuoop.

[nsa cospaHus mactepa TupaxuposaHusa ana OC Linux Heobxoammo yctaHoButb nakeT .NET 6 SDK. 310 BO3MOXHO
caenatb npu yctaHoBke Owen Logic. [Inga aToro noctaBbTe Yekbokc YctaHoBUTL .NET 6 SDK B OkHe yCTaHOBKM:
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9 PacwupeHus

8 YcraHoska — Owen Logic —

X
Boibepute oy 3agaun
Kakue AoNoNHUTENbHBIE 334a4M HeoBX0aUMO BEINONHUTE?

BeifepuTe AONONHUTENEHEIE 38Aa4M, KOTOPLIE AOMMHEl BEINOJHUTECA NPH YCTAHOBKE
Owen Logic, nocne 3Toro HaxMuTe «/lanee»:

JononHUTENEHBIE 3HAYKN:

CozpaTe ApnbIK Ha Pabouem cTone

[] cozpats spnsik 8 Nanenu GeicTporo sanycka

Accoumauna c daiinamu:

Ceazate Owen Logic ¢ haiinamu, MerLuMy paciumpenue .owl, .owle
JononHutensHoe nporpaMmMHoe obecneyeHue:

|:| YcraHoeuts .NETE SDK ana cosgaHuA MacTepa TMPaXupoBadna ana OC Linux

Hazag Hanee OTmMeHa

PucyHok 9.6 — OkHo ycTaHoBKM Owen Logic

B cnyyae, ecnn .NET 6 SDK He 6bin ycTaHoBneH, npy co3gaHumn mactepa Tnpaxuposanus ans OC Linux BO3HMKHET

owwunbka, dann He BygeT cosgaH. B HuKHen yacTu okHa oTtobpa3ntcs nHpopmaumss 0 Heob6xogUMOCTHN YCTaHOBKU U
CCblIflka Ans ckayMBaHUs nakera:

7 | M @Owwuebkm: 0 [ 4y Npeaynpexaenuna: 0

ycTtaHoBwTE naket "Microsoft .NET 6.0.428 SDK", koTOpbIA MOXHO CKauaTb Ha -
cTpaHuue "Cpeaa nporpammupoeadina Owen Logic” no cceinke:
https://owen.ru/product/sreda programmirovaniya owen logic/software

PucyHok 9.7 — Owmnbka co3paHusa canna

[lns co3gaHnsa macTepa TUPaXKMpOBaHWS:

1. YKaxuTe Ha naHenu cBOMCTB npoekTa B none Umsa cdanna ¢ kno4vom dain, cogepxallnin Ko,
xpaHswuincs Ha IMNMK. [ins 3arpy3ku nporpamMmmbl 6€3 Krntoya ocTaBbTe 3TO Morie NyCThiM.

CEoNCTEa CxEMa 8 x
= A

7221 |

w  [lokymeHT

lpuHa xoncTa, mm - 334
BricoTa xoncta, e 270

Hrmna paidina c Kmoyom

PucyHok 9.8

B cniyyae, ecnu nocne ykasaHus nyTu K hanny ¢ KNioyYoM, Koy OyaeT yaaneH, Mactep TMpaxvpoBaHUs He
OygeT cosfaH, B HUXKHEN YacTun okHa oTobpasnTtcs nHdopmMauus ob owmbke:
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9 PacwupeHus

- | QDUJHEKM:'I

error @ain c knouom "Chlsers)
HENAEH.

I Mpeaynpexaequs: 0

OWEN\DocumentsiOwen LogiciKeys\123.olkey” He

PucyHok 9.9 — Ownbka co3paHusa canna

BbibepuTe B rmaBHoM MeHi0 PacwmpeHus — Co3aaTtb macTep TUPaXXUpPOBaHUS.

OTKpOETCst OKHO Ans co3aaHnsa MacTepa TUPaXKUPOBaHNUs. Ecrn kK NpoekTy NoAKIoYeH Koy, To 6yaeT
BbiBefeHa Haanuck Monb3oBaTenbcKas nporpamma sawuiieHa knro4vom! B nHom crniyyae 6yaet
BbiBedeHa Haanucb YCTPOMCTBO NoaaepX1BaeT 3aliMTy Nofib3oBaTerlbCKOW NporpaMmbl, HO Ans

npoeKTa He BbIOpaH KItou.

He BbiOpaH KTou.

Cozgatb

Co3aaHre MacTepa TUPaXMpOBaHWA O x
MNapameTpbl ycTpoicTBa
Wma ycrpoiictea: |T1P200-24.8.X
Bepcua eHyTpennero N0 yorpoicrea: 271
MNapaMeTpbl KOMIHAALMA
Wms koHeuHoro daiina: ReplicationUtilite
MyTb K MacTepy TUPaXWPOBaHWA: | YKaxuTe NyTb K Gainy
Dain c onUcaHrem anropuTma:
Komnunsauwa daiina ana OC: |Windows b

VCTPOHCTBD TT040E0KRHESET S8LUHTY MO/Tb30BETETBROH MPOIPaMMB, HO /19 MPOEKTS

-

@ Owmbkm: 0

1, MNpeaynpexaenus: 0

PucyHok 9.10 — Co3aaHue macTtepa TMpaXXnpoBaHUs

MapameTpbl yCTPOMCTBA CUNTLIBAIOTCSA 13 NpUBOpa 1 3aMONHSTCS aBTOMaTUYECKN.

B okHe napameTpoB KOMNuUnAaunm 3anornHnTe nong:

*  Vmsi KOHe4yHO20 ¢halina — vums harna mactepa TUpPaXnpoBaHUS, KOTOPbIA ByaeT co3naH;

* [lymb Kk Macmepy mupaxuposaHusi — pacnornoxeHue cosgasaemMoro ganna;

*  @aln c onucaHuem anzopumma (0ns1 OC Windows) — nyTb K TEKCTOBOMY painy ¢ OonnucaHnem

npoekTa B popmarte *.rtf (He obs3aTenbHO);

*  Komnunsuyus ¢patina dnsa OC — OC gns koTopon cosgaetcs dann.

HaxmuTe kHonky CosgaTthb. B criyyae oTcyTcTBUA ownbok ByaeT cosgaH daiin ¢ ykasaHHbIM UMEHEM U

pacwmpeHmem *.exe unu *.dll.
NPUMEYYAHUE

[i]|c

BpEMS.
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9 PacwupeHus

Paclumpenue danna *.dll moxet He oTobpaxatbes B OC Windows, ecrnv He BkIloYeHa onums

El NPUMEYAHUE
0TOBpaXeHNs1 CUCTEMHbIX (halnoB:

)

mna [aTta N3MEHEHMA Twn Pazmep

| | ReplicationUtilite 13.12.2024 10:36 Oaiin 1045 Kb

PucyHok 9.11 — Oto6paxeHue danna c pacwumpeHuem *.dll

OTyeT 0 co3gaHum cba|7|na BbIBOOWTCS B HUXKHEWN YaCTW OKHa.

- | QDUJHEKH: 0 1l lpeoynpexnenun; &

CEISII.EIHHE-' YCNEWHD FaBeplUeHD.

PucyHok 9.12 — OtueT o co3paHum channa

-
YTto0bbI CKpbITb UK OTKPbITb obnactb OTO6pa)KeHl/I$| oT4yeTa, cneayetr HaXaTb KHOIMKY . MHd)OpMaLIMﬂ [0}
npenynpexaeHunax n owmnbkax BbIBOOUTCS, ECNN OTMEYEHbI COOTBEeTCTBYyHOLMNe d)]'la)KKI/I.

b4 | @ Owwbiw: 0 1 Tpemynipexeninn; 5

PucyHok 9.13 — NMpumepbl npeaynpexaeHnn
9.1.1 3anucb nporpamMmmbl B Npubop Yyepes mactep TupaxupoBaHus Ha OC Windows

[ns sanucun nporpamMmmbl B |'|p|/|60p C NOMOLLUbKO MacTepa TupaxXnpoBaHua cneagyert:

1. 3anyctuTb co3gaHHbIn hann Mactepa TMpaXnpoBaHus.

| [+ = | ReplicationlUtilite CpeacTea paboThl € NPUADXKEHWAMM - a X
m [nagHas MogennTeca Bug ¥npaeneHwe 9
= v P > ReplicationUtilite v O Mownck: ReplicationUtilite »
o~
Mra Jlata usmeHeHns Tun Pazmep
7 BricTpeiii goctyn
[#] ReplicationUtilite 05.03.2019 17:07 Mpunoxenne 523 Kb
f@ OneDrive
3 3701 komneroTep
oF Cemn
1znement  BoiBpan 1 2nemenT: 322 Kb =

PucyHok 9.14 — ®ann mactepa TUpaxXmpoBaHus
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9 PacwupeHus

NMPUMEYAHUE .
Bo Bpems OTKpbITMS MacTepa 0TobpasnTCa TEKCT ONMCaHNA NPoeKTa M3 NpukpenneHHoro danna ¢

pacwmpenuem *rtf. Ecnv dpann He 6bin NpUKpensieH Bo BpeMs Co3aaHus macTtepa, To onmcaHme
npoekTta 6yaert nycTbim.

2. CnepoBaTtb ykasaHusiM MacTepa TUpaXKUpoBaHusl.

&5 MacTep TMpaXvMpoBaHWa = O X

Aobpo noxanoeats B Macrep TMpaxuposanua npubopa MNP200-220.1.X
Macrep TMpaxupoeatna 06HOBUT BECTpOEHHOE NporpamHoe obecnevedne npubopa MP200-220.1.X
Buumanue! Mocne o6Hoenenna ece HacTpoiiku COPOCATCA HA 33B0ACKME SHAUEHNA,

OnucaHme npoekTa

Omvera

PucyHok 9.15 — OkHo MacTtep TupaxxupoBaHusi

3. B pasgene Hactpouku nopra ykassiBaetcs Homep COM-nopTa, K KOTOpOMy NoAkItoYeH npudop. Kak
y3HaTb HOMep NopTa onucaHo B pasgene Hactporika nopta 4.6.

4. Ecnu ycTpoNCTBO 3allyLLEHO Naporem BBeaMTe Naporib B OKHe MacTepa TupaxupoBaHus. B crnyyae
OTCYTCTBUS UMW BBOAA HEBEPHOro napons kHornka Janee 6yaet HeaktusHa. MNocne Beibopa nopTa B
npaBoM HWxkHeM yrny byaer otobpaxaTbCs COCTOSIHUE NOAKMoYeHUs K npnbopy.

a5l Mactep TvpaxvpoBaHus = O >

Hacrpodikm nopra.
Beibepute HacTpoikn nopTa.

Tun nogkmowenma:  MNocneposartensHeid nop: v Beibpan nopT:

Wmg: COM3
Wma nopra:  COM3 ~ Onucarwe: STMicroelectronics Vitual COM Port
Tun: Modem Device
Agpec npubopa: |16 Cratye: OK

HesepHsiit naponk.
MpoBepsTe packnanxy KNABUaTyph! M KNasiwy
Capslock 1 BBemMTe Nnapons ewe pas

1. MNpwuSop He noaknioueH

Hasap Omvena

PucyHok 9.16 — Owumnbka nogknoyeHusi npubopa

B cny4yae OLNBKM NOAKITHOYEHMS 6yp,eT 0To6pa>|<eH 3HaK N TEKCT OLLNOKN. an HaBeaeHn Ha 3HakK

OT06pa3VITCFI nogckaska ¢ onmcaHmeMm oLInBKN.
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OwunobKa

Bo3MOXHble NPUYUHbBI

Mpnbop He nogkntoYeH

* HenpaBuIibHO BblIbpaH COM-nopr;
* He ycTaHoBrneH gpaviesep USB;
* paspblB COEAMHEHUS.

Tpebyetca gpyron npmudop

Mopgkro4eHHbIV NPUBOP He COOTBETCTBYET NPOEKTY. Hy)XXHO 3aMeHUTb Npubop B
NpoeKTe 1 co30aTh HOBbIN MacTep TMPaXMpoBaHus, NGO NOOKNIOYNTL
nogxopsawmn npnéop

Ecnn Hukakmx owunbok HET, To oTobOpakaeTca 3eneHas ranoyka ¢ HasgaHnem npubopa.

Hacrpoi#ku nopra.

us MacTep TMpaxXvpoBaHa = O X

Buibepute HacTpoiku nopra.

Twun nogkmovenma: | MocneposatensHsi nop BeiBpan nopT
Wma nopra: |(COM3 v Orwmcarme: STMicroelectronics Vitual COM Port

Appec npubopa: |16 Cramyc: OK

Wma: COM3

Tun: Modem Device

MoaxnioueHo ycTpocTeo ¢ Bepcuen 1.7.24
Bcpoenroe N0 Bypet ofiHoBneHo oo sepcim
163

¥ Nonxnioven NP205-24.1211.06, 1.7.24

Hasaa Danee Omvena

PucyHok 9.17

Ecnu cBs3b ¢ nprbopoM NOCTOSIHHO NpepbIBaeTCs (ranovka MUraeT), To, BO3MOXHO, ApYyroe NpunoXeHue
3aHumaeTt nopt USB. 3710 MoxeT ObiTb, ecnu 3anylieHa nporpamma Owen Logic 1 B HEN HaCTPOEeHO
NOAKIIOYEHME K 3TOMY XKe NopTy. B Takom crnyyae ons 3arpy3ku npoekta B npubop Apyroe NpunoxeHue

cnegyer 3akpbiTb unu nepesectu B pexxum OFFLINE .

Ecnu coeguHeHune ctabunbHo, To criegyeT HaxaTtb kHonky [anee.

a5 MacTep TMpaxXvpoBaHa = O X

3anucb NporpaMmel B yCTPOWCTBO.
Byaet o6HoBNEHa NONL30BATENBCKARA NPOrPamMMa B YCTpoicTee.

BHumanme! INpu npepbiBaHnm npouecca 3arpy3kun NpoLwmnBKK (Nponagaxne
nUTaHKuA, 06pbIB CBA3M WinK Ap.) NpUBop MOXeT NepeiTH B
HBDBSOTOCHOCO6HOB COCTOAHWe, T.K. NpedblAylian BepCHUA NPOLWWBKKA GYH,QT
cTepTa, a HOBaA He ByneT ycTaHoBneHa. B cnyyae HeynauyHON NPOLNMBKN Ui
cboa nosTopuTe ee cHoBa. [Npu noBTOpHOM cHoe o6paTuTech B CepBHUCHIi
LIeHTP.

Hasan 3anwce Omvena

PucyHok 9.18 — 3anucbk nporpamMmbl

6. [ns 3anucu nporpammbl B YCTPOWCTBO CrieayeT HaxaTb KHOMKY 3anucbk. B HmkHen YacTu okHa
0oTOOpa3nTCH CTpoKa COCTOsAAHUS 3anucu. Bo BpeMs 3arpysku nporpammbl Henb3si npepbiBaTh cBa3b [K ¢
npubopom. Mo 3aBepLueHnn 3arpy3sku byaeT BbiBegeHo coobLueHme.
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MacTep TMpaxvpoBanmA >

o 3annce YCMNEWHD 3aBEpLLEHS,

oK

PucyHok 9.19 — 3aBepLueHune 3arpy3ku

Pexnm «TMxomn» yctaHOBKMU

NMPUMEYAHUE
El Pexum «Tuxon» yCcTaHOBKM AOCTYyNeH npu paboTe ¢ macTepom TupaxunpoBaHusa sepcun 1.21.14 n ctapue.
Mactep TupaxvpoBaHWs MNOOOEPXKMBAET PEXUM «TUXOW» NpPOLWMBKMA npubopoB. [ns ero 3anycka cnegyet
ncnonb3oBaTh crnegyoLwme apryMmeHTbl KOMaHAHOW CTPOKK:
/silent — apryMmeHT «TUXON» YCTAHOBKW;
/password: — napornb, Heobxoaum, ecnv Npnbop GbIN 3aULLéH NaponeM;
lip: — IP agpec nogkntoyeHHoro npmbdopa (ecnu npnbop nogkmntoyeH no nHtepdency Ethernet);
Iportname: — Homep COM-nopTa (ecnu npubop nogknioyeH no nHrepdency USB);

1>> File_Name.txt — TekcTOBbIV chanin ¢ oTobpaxeHnem npoLiecca NPOLUMBKU B NPOLIEHTaX;
2>> File_Name.txt — TekcToBbIN harn ¢ oTobpaxeHneM OLLIMBOK B MPOLECCE NMPOLLMBKMY.

Mpumep komaHabl 3anycka hanna mactepa TupaxuposaHus ReplicationUtilite. exe, pacnonoxeHHoro Ha pabodem
cTorne, Npu NoaknodeHumn no uHTepdency Ethernet:

C:\Users\<Umsa nonb3oBaTtens\Desktop>ReplicationUtilite.exe /silent /IP:10.2.3.204

Mpumep koMaHabl 3anycka darnna macrtepa TupaxuposaHusi ReplicationUtilite. exe, pacnonoxeHHoro Ha pabodem
cTone, npu nogknodeHum no uHtepdency USB k npubopy ¢ naponem 1234:

C:\Users\<Ums nonb3oBarensa\Desktop>ReplicationUtilite.exe /silent /[porthname:COM7 /password:1234

Mpumep koMaHgbl 3anycka danna macrtepa Tupaxupoanusi ReplicationUtilite. exe, pacnonoxeHHoro Ha pabodem
cTone, Npu nogknioveHun no mHtepdericy USB, ana cosgaHus TEeKCTOBOro aina ¢ otobpaxeHveM owmbok B
npouecce NPOLUNBKM:

C:\Users\<Umsa nonb3oBaTtens\Desktop>ReplicationUtilite.exe /silent /portname:COM7 2>> File_Name.txt

9.1.2 3anucb nporpaMmmbl B npubop Yyepes mactep TupaxmposaHus Ha OC Linux

Tpe6oBaHus K MNK:

* Ubuntu 22.04 nnn 24.04, apxuTtektypa npoueccopa x86/32 nunm x64;
+ .NET6.

NMPUMEYAHUE
El He poctynHo ansa npubopos MP110 n MP114.

Ons 3anucu nporpammbl B npubop Ha OC Linux oTKponTe KOMaHAHY CTPOKY U BBEAUTE KOMaHAy:

+ ./ReplicationUtilite -ip:192.168.1.100 — npu noakntodeHum npubopa no Ethernet, roe 192.168.1.100 —
IP - agpec npubopa;

+ ./ReplicationUtilite -portname:/dev/ttyACMO0 — npwu nogknto4eHnn No nocrieaoBaTeribHOMY NOpPTY, rae
ACMO — agpec nopra.

NMPUMEYAHUE
El [nsa onpeneneHus noprta ycTponucTea UCMOosb3ynTe KoMaHabl:

¢ Isusb — gnsa USB;
+ dmesg | grep tty — ans nocnegosaTtenbHOro nopra.

Mpumep koMaHabl 3anycka danna Mactepa TUPaXMpPOoOBaHUSA NpU NoaknyeHn npubopa No nocregoBaTernibHOMY
nopty ¢ agpecom ACMO:
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9 PacwupeHus

S ./ReplicationUtilite -portname:/dev/ttyACMd |

PucyHok 9.20 — KomaHpa ansa 3anucu nporpamMmbl

B cnyyae BepHO BbINOMHEHHbLIX OEWCTBMA B KOMaHOHOW CTPOKE OTODOpasMTCA CTPOKa COCTOSHUS 3arpysku
nporpaMmel B npnbop:

[Biiaia o biaiaisitisie s o aidisisisia s ot aibiRisiaisia i bR iE IR 181011

PucyHok 9.21 — Ctpoka cocTosiHusi

Tabnuua 9.1 — Bo3aMOXHble OLLNOKH

Owunbka PeweHune

OTCTCBYFOT rpasa Ha sarycK paiina + obpaTtutech K aAMUHUCTPATOPY;

*  MCnorb3yiiTe KOMaHay
sudo ./ReplicationUtilite -portname:/
dev/ttyACMO,
rae ACMO — agpec nopra.

BBoa HEKOpPPEKTHOW KOMaHAb! BeeanTe gonyctumyto kKomaHay Ans 3anycka

chaiina.

YCTPOMCTBO 3aLMLLEHO NApPOrieM Beeaute komaHay -password:.

One or more errors occurred. (Error occurred during a cryptographic operation.)

9.2 dkcnopT ycTtponuctea B OPC

PacwupeHne 3dkcnopt yctponctBa B OPC a3kcnoptupyeT ceTeBble nepemeHHble n3 npoekta Owen Logic ans
ncnonb3oBaHusa B NO Owen OPC Server.

[ns akcnopTta cnegyer:

1. OkcnopTtupoatb ycTponctaso s Owen Logic — BbibpaTh B rmaBHOM MeHo PaclumpeHns — JkcnopTt
ycTpounctea B OPC.

Pacwwperwa | [Nomows
¥npaeneHue paclMpeHUanm
JrcnopT ycTpoicTea 6 OPC

PucyHok 9.22

MosiBMTCSA OKHO NPOBOAHMKA, rae criedyeT BoibpaTb MECTO COXPaHEHNS 1 UMS dharina ¢ paclumpeHnem *
dev.

B Owen OPC Server nobaButb y3en B A4epeBO 0ObEKTOB.

B KOHTEKCTHOM MeHI0 y3na BblbpaTh [lo6aBuThL — YecTponcTBO 13 hanna. OTKPOEeTCs OKHO MPOBOAHMKA.

PN

B okHe BbIOpaThb dhalin, KoTopblii 6bin akcnopTupoBaH n3 Owen Logic. HaxxaTb kKHONKy OTKpbITh.
5. BbibpaTb npoTokon obmeHa ¢ ycTponcTBoM. HaxaTts BbibpaTthb.

YcTponcTeo 1 Tern 0yayT gobaBneHsbl B AepeBO OOBbEKTOB.

Ecnu Heobxogumo oTpegakTMpoBaTh YCTPONCTBO, TO CrieQyeT U3MeHUTb CBOMCTBA YCTPOMCTBA U TETOB.

[ns npoBepkn NpaBuibHOCTM HACTPOWKM cneayeT NoakntoumTe npubop K MK 1 3anyctuts pexunm onpoca.

Pabota ¢ Owen OPC Server onucbiBaetcs B cnpaske k 10.

9.3 AkcnopT ycTtpouctea B OwenCloud

Okcnopt yctponctea B OwenCloud cokpalyaet Bpems gobaeneHus npubopa, HAacTPOEHHOro B pexum Slave, B
obnayHbI cepBuc komnaxHum OBEH.

Pa6ota ¢ OwenCloud TpebyeT Noakno4YeHns cneumanbHOro YCTporcTBa, Wio3a, K npubopy. Bygem cumTatb, 4To
LUJTIO3 Y)Ke HACTPOEH M MOAKIIHOYEH K NpMBopy, HaCTPOKN NpuBeaeHb! B Pykogodcmee Mo aKcryamayuu Ha LUIio3.

[ns akcnopTa koHdurypaumm napametpoB Modbus npubopa cnegyer:

236



9 PacwupeHus

1. Co3gaTb NPOEKT C HacTporkaMm B pexume Slave n ceTeBbIMN NEPEMEHHBIMMU.

2. BblbpaTb B rmaBHOM MeH0 Pacwumnpenunsa — Jkcnopt ycTponctea B OwenCloud.

3. B oTKpblBLLEMCSI MEHIO BbIOpATL pacnonoXxeHne 1 3agatb UMs ganna B opmarte *json.

HanbHenwne gencrens TpebytoT Hanuumsa nnyHoro kabuHeta B OwenCloud.

Mocne Bxoaa B NUYHLIM KaGUHET cneayeT:

1. Haxatb Ha KHonky

== l06aB1TE NpyGop

Ha oTkpbIBLUENCS CTpaHWLE HaXaTb KHOMKY

B nosiBuBLUEMCA MeHIO cneayeT 3aaatb UaeHTudmkatop — IMEI/3aBoackon Homep ceTeBoro Lno3a
(ykasaH Ha kopnyce wrto3a). B Beinagatoem cnvcke Tun npubopa Buibpats Mpon3BonbHbIN Npudop
Modbus. Beectu agpec npubopa, kotopbin 6bin1 3agaH B Owen Logic. 3anonHutb octaneHble nong. Janee

cnenyeT HaxaTtb kKHonky lo6aBUTb.

AobaeneHne npubopa

Twun npubopa*

Appec B ceT™

2aBoACcKOA HOMER

HazeaHwne npubopa®

KaTteropuw

Yacoeol noAc*

BeeguTe KaKoe-nMbo M2 CnefyrolLy IHIUEHMIA:
3aB0ACKDINA HoMep Npubopa, IMEl wnwza, MAC-agpec

GMT20:00 bt

Bpems Ha cTpaHvue npubopa By4eT CMelLATEOA B
33BMCUMOCTI OT Y3acoBOro NOACA.

OTMEHWUTE JobaEnTe

PucyHok 9.23

4. Ha Bknagke O6wee/O6wWwme HaCTPOMKU yKa3aTb CKOPOCTb onpoca u HacTpoikn COM-nopTta npubopa B
cooTBeTCTBMM C HacTporikamu B Owen Logic. Haxatb kHonky CoxpaHUTb AN MPUMEHEHUS HOBbIX

HaCTpOeEK.
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9 Paclumpenuns

YacoeoiA noac* GMT+3:00 ~

B[CIEMF! Ha CTpaHWLe I'IpHﬁDF}E ﬁ}l‘,ﬂ,ET CMellaTeCA B 2aBUCMMOCTH OT YalOBOro NOACA.

Bpems XpaHeHWA apxuBa™ 90 AHer

He Bonee 90 aHel

"OnepaTUBHLIA" Nepuvog onpoca™ 10 CeK

WHTEpEAN ONpoCca ONepaTHEHEIX MapaMeTpoE

"KoH$UIypaumoHHLIA" nepuog onpoca™ 10 CeK

WHTEpEaN ONpoca KOHGWIYpaUMOHHLIX NapamMeTpoe

"YNpaenAwLWMWA" nepuog onpoca™ 10 CeK

WMHTEpEaN ONpoca yNpaenaeMbix NapaMeTpoe

Mepwop OTCYTCTEBWA AaHHBLIX™ 300 CeK

3H3UEHWe N0MKHO DbITE BoNbLLIE MUHUMANEHOTO WHTEpEaNa onpoca NapaMeTpoe

CxkopocTs COM-nopTta™ 115200

PucyHok 9.24

5. B nosiBMBLLENCS CTPaHWLIE HaXaTb KHOMNKY HacTporku napameTpoB. HaxxaTb Ha BbiNazatoLLnii CIMCOK
MmnoptuposaTb 1 BbibpaTh BapuaHT 3arpy3utb n3 JSON. B oTKpbIBLUEMCS MEHIO BblIbpaTh paHee
co3gaHHbIv hann B hopmate *json n Haxkatb 3arpy3uTb NnapamMeTpbl.

YnpaeneHwe npubopom: MP200-220.4.2.0 i

OOwwme gaHHbie  HacTpoiik coObimvin - JEElanelr ARy ETvETN T fele]]

& Swxcnopt B JSON i ouncvTs ece napameTpel WmMnoprupoeate... » Hacrpoikw fi

3arpyauTL M2JSON & kuma | Agpec | Egunuua  @opmar . o

cn perMcTpa WMaMepeHMA AaHHbIX ) é

MapameTp

" Bce napameTpbl + 3arpyznTe M2 Codesys v.2.3 &

PucyHok 9.25

6. Modbus nepemeHHble Npubopa 6yayT nobaeneHsbl B OwenCloud.
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10 CoyeTaHus KnasuLl

10 CoyeTaHuAa KNnasuLl

CoueTaHue KnaBuLl ‘ DencTtBue
MeHio/®ann
Ctrl + N Co3aatb HOBbIN NPOEKT
Ctrl+ O OTKpbITb CYLLECTBYOLLUIA NPOEKT
Ctrl+ Alt+ S CoxpaHnTb OTKPbITbIN NPOEKT NOA APYrMM UMEHEM
Ctrl+S CoxpaHnTb OTKPbITbIN NPOEKT
Ctrl+P Mevatb
Ctrl + Shift+ C OTKpbITb MEHeXXep KOMMNOHEHTOB
MeHio/Bug,

Ctrl+Z OTMeHuTb nocnegHee nameHeHve
Ctrl+Y BepHyTb (BOCCTaHOBWTL) OTMEHEHHOE AeNCTBNe

MeHro/lMpubop
Ctrl + F7 3anucatb nporpammy B Nnpnbop
Ctrl + Shift + V OTKpbITb TAONULY NEPEMEHHbIX
Ctrl + Shift+ S OTKpbITL HACTPOKN Npubopa

MeHro/CepBuc
Shift + F5 MepenTtn B pexxum cumynsaumm
F6 3anyctntb CUMYNALMIO
F7 OcTaHOBUTb CUMYNSALMIO
F8 [Maysa cumynsumm
F10 LLlar Ha oguH uKnkn
Ctrl + F5 MepenTu B pexxum otnagkm
MeHro/Paclumnpenus

Ctrl + Shift+ P ‘ OTKpbITb yNpaBneHne paclumpeHnsamm

MeHto/lomolub
F1 ‘ BblI30B cnpaBku

MaHenb BCTaBKU
Ctrl + Shift + F Cosgatb yHKkumo Ha ST
Ctrl + Shift + M Cosgatb Makpoc
Ctrl+M CosgaTtb Makpoc 13 BblAeNeHHOoro yqacTka

MaHenb «MecTa ucnonb3oBaHUA»
F5 OBHOBMTbL MecTa UCMNOoNb30BaHUA PyHKUMKM Ha ST
KnaBuwu paboTbi ¢ aneMeHTaMm Ha cxeme
Ctri+C KonunpoBatb BblgeneHHbIn arnemMeHT(bl) B 0ydep
obmeHa
Ctrl +V BcTtaButb 13 bycepa obmeHa
Delete YananeHne BbIOpaHHOro arnemMeHTa
KnaBuwu nameHeHusi pasmepa afnieMeHTa Ha cxeme

Ctrl + — YBenuMyeHune WNpUHbl BbIAENEHHOIO aeMeHTa
Ctrl + YMeHbLLEHNE LUNPUHbI BbIAENEHHOMO 3fieMeHTa
Ctrl+ | YMeHbLLUEHWE BbICOTbI BbIAENEHHOMO 3NIEMEHTA
Ctrl + 1 YBenuyeHme BbICOTbI BbIAENEHHOIO 3fIeMeHTa

MacwTtabupoBaHue xoncra

Ctrl + Koneco mbilmn

Mpwn BpaLeHnn koneca Mbln «OT cebsi» macuTab
Xoricta ysenvumsaetcs. Ecnu «Ha cebsy», To
yMeHbLlaeTcsa

Ctrl + «+»

YBenuyeHue maclutaba

Ctrl + «—»

YMeHbLUeHne maclutaba
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10 CoyeTaHus KnasuLl

CouyeTaHue KnaBuLl

Dencteue

Mepexoa mexay BKNagkamm

Tab + —

Tab + «—

Mepexon mexay BKNagkamu
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11 MpumMepbl NPOEKTOB

11 lMNMpumepbl NPOEKTOB

B naHHOM pasfene Ha npuMepax obbsAcHAETCs npolecc co3aaHus nporpamm B Owen Logic.

+ BkntoyeHne cBeTa C aBTOMATUYECKUM OTKITHOYEHUEM;

+ ABTOMAaTM4ecKoe ynpasfieHne 3rIeKTPOMOTOPOM MeLLasKy;

* BbiBOA 3HAYEeHUSA NEPEMEHHON Ha 3KPaH;

+ 3apaHue yCTaBOK TaMMepPOB C 3KpaHa;

+ [logkntoveHna NMP200 k OwenCloud yepes wnto3 NMM210 no npotokony Modbus RTU;
* [logkntoyeHne npubopos BTOporo nokoneHunsa kK OwenCloud;

* YnakoBka/pacnakoBka ouTt/uenbix yncen;

* (O6paboTka BUTOBLIX NEPEMEHHLIX C MOMOLLIbIO MacKu.

11.1 BknroyeHue cBeTa C aBTOMaTU4YE€CKUM OTKIHOYEeHUeM

B noacobHbIX NOMEeLEeHNsIX 1 Kopungopax SJ'IeKTpI/I‘-IeCKI/IIZ CBET HYyXeH orpaHn4eHHoe BpeMA. Mocne BkIoYeHUs
ocBelleHunA, ero Hepeagko 3a0bIBaOT OTKIMIOUYUTL, YTO NnpuBOOUT K U3NNLLHEMY pacxoay 3NEKTPO3IHEPTIUA.

3afaya — cBeT JOIMKEH BKIOYATLCA Ha 3aAaHHbI UHTepBarn BpeMeHW, HanpuMep, Y BXOAHOW ABEpPU B KBapTUpY, No
criegytoLemMy anropuTMy:

1. Tepen BXOAHOW ABEPbIO yCTaHABNMBAKOTCA AaTunk ocseleHns (F1) u kHorka BknoueHus ceeta TAUMEP
(SB1).

2. Ecnvn HenoctaTo4HO €CTECTBEHHOIO OCBELLEHUS, TO CBETUIbHUK AOIDKEH BKNIOYATLCS KPAaTKOBPEMEHHbLIM
HaxkaTnem kHonku TAUMEP Ha ogHy MUHYTY — AOCTaTOYHO, YTOObI HAWTU 3aMOYHYHO CKBAXKMHY U KIKOYOM
OTKpPbITb ABEPb.

3. Ecnu ygepxuatb kHonky TAMMEP B TedeHue 2 CeKyH, TO CBETUIMbHUK [OIMKEH BKITIOHATLCA Ha TpU
MMWHYTbl HE3aBMCMMO OT BHELLIHETO OCBELLEHNSI — AaHHbIA PEXUM MOXET NoTpeboBaTtbCs npu ybopke
Kopugopa.

4. CBeTWnbHWK OOIMKEH YNPaBNATbCA KOMaHAaMM OT BHELLHMX YNPaBnsAoLWmMX YCTPONCTB N C MOMOLLIbHO

Bkrtoyatens CBET (SA1), BHe 3aBMCMMOCTU OT BHELLHErD OCBelleHus. [laHHbIN pexuM yaobeH BO BpeMsi
npvema rocter unu Ansa AanbHenwen asToMmaTmsaunm KBapTupbl B paMkax CUCTEMbI «YMHbIV JOMY.

5. CBeTUNbHUK OOMKEH BKNIOYATLCS TOMNBKO B BeyepHee N HOYHOE BpeMA.

Bbi6op nporpammupyemoro npudéopa

Ona peanusaumm gaHHOM 3agayn y ynpaensoLwlero npubopa 3agencTBYOTCS BCTPOEHHbIE Yacbl pearnbHOro
BpeMEHW, TpU BXoda M OOuH Bbixod. [aHHbIi goyHKUMOHan obecneunBatoT npubopsbl n3 cepun MP110, umetowme
nocnepHtoto 6yksy «Y» B 0603Ha4YeHUN.

Ona peanusaumn cuctembl Ha ocHoBe nporpammupyemoro pene MP110-24.80.4P-4 mMoxHO BOCnoOMnb30oBaTbCHA
CXEeMOWN Ha NNMCTPaLnn HNXKe.
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11 MpumMepbl NPOEKTOB

MNporpammupyemoe pene
UcToUYHMK
F1 nP110-24.80.4P-T nuraHug
it 12| 18 M Q1 [13 8 G2
« TAMMEP=»
sB1 111/ S/52 \_ — [14] HL1 | Yiaw
+———10[ 17 Q1 | 15—R—s
91 16 3 [— Q2 |16
8| I5 g\_ =i 1
71 14 e Q2118
6| I3 f’% r Q3 119
W REIE 2 \_ — {20
UcTouHuK = =
nutahma | <CBER[ 2] SAT Q3 |21
[—/ 3|1 1 |— Q4 122
‘*214 o 2 [+248 \_ — |
~ 1] o8 Q4 |24

PucyHok 11.1

* SA1 — nepekntoyarens OFF-ON;
+ SB1 — kHonka 6e3 cdumkcaumm OFF-ON;
* HL1 — cBetoBad namna.

Co3aaHue nporpaMmmbl
OnekTpuyeckas cxema Ang ynpasnsioLlen nporpaMmMbl MOXET UMETb BUA;:
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11 MpumMepbl NPOEKTOB
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agTomara ? ?
— o]

PucyHok 11.2

Bbixog Q2 ncnomnb3yeTcs kak KOHTPOSbHbIV ANst NPOBEPKU PYHKLMOHMPOBAHMS NOrMYeckon Yactu (anemeHTtos D1-
D6). Beixog Q1 ABnAeTcA OCHOBHbLIM U MOXET BKITHOYUTBCS TOMbKO B 3adaHHble TaiMepom D7 nHTepBanbl BpemeHu
B Cryyae cobnofeHns Nnormdeckux ycrosmin, obecnedmaemMbix anemeHtamy D1-D6.

Onuncanue paboTbl CXembi:

1.

Ecnu KpaTkoBpeMeHHO (MeHee 2 ¢) HaxaTb Ha kHonky TAMMEP (SB1), norndeckas «1» noctynaet Ha Bxof
noruyeckoro anemeHTta M (D2). Tak kak Ha BTopom Bxoge D2 Takke npucyTCTBYeT normdeckas «1», Ha
Bbixoge D2 noseutca normyeckas «1», kotopas 3anyctuT doopmmuposaterns umnynsca (D3) anntensHOCTbIo
1 MuH. JaHHbI uMnynbc Yepes anemeHT VI (D6) noctynuTt Ha Bbixog Q2.

KoHTakTbl gaTunka F1 3aMbIKaloT Lenb TONbKO B Cryvae Hann4yns eCTeCTBEHHOMO OCBELLEHNs — Torga
nornyeckas «1» Ha Bxoge D1 npeobpasyetca B normyeckuin «0» Ha BbIxode 1 NOCTYNaeT Ha BXOA
norundeckoro anemexTa M (D2), yTto 6nokupyet ero paboTy. B naHHom criydae Haxatue kHonku TAUMEP He
BKMNHOYNT Bbixog Q2.

Ecnu yaepxusatk kHonky TAMMEP Gonee 2 ¢, Ha Bbixoae 6noka D4 nosisutcsa norueckas «1», kotopas
3anycTtuT popmMmupoBatens umnynsca (D5) AnuTenbHOCTBI0 3 MUHYTHI. [JaHHbIA UMNYILC Yepes3 aneMeHT
WNW (D6) nocTynuT Ha Bbixog Q2 (MHTepBan 4eNCTBUSA MMMNYyNbCa HE 3aBUCUT OT COCTOSHMA aaTtymka F1).

Ecnu tymbnep CBET (SA1) BkntoyeH, To normdeckas «1» yepes anemeHt UMW (D6) noctynuT Ha Bbixoa Q2
(Ha Bpems BkntouveHns Tymbnepa CBET SA1).

Ecnu Ha BTOpOM BXOA norudeckoro anemeHTa M (D8) noctynaet nornyeckasa «1» (0T Tanmepa pearnbHOro
BpemeHu D7) BMmecTe ¢ curHanom norudeckon «1» ¢ Beixoaa anemeHta UJN (D6), Ha Bbixoge Q1 nosiButca
nornyeckas «1» (BbixogHoe pene Q1 BKIOUNTCS).

XoncT npoekta B Owen Logic 6yget nmets BUA:
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11 MpumMepbl NPOEKTOB

NOT o TP1 Q1
I Q
T b o }‘ OR =
| _‘ AND ]_.m Q3 ‘
I Q

Zc| Ton

' J TP2 CLOCKWI1 I
) 1 Q — —16:50—}Th al-
| T ——10:50—FTI

Ceoiictea CLOCK WEEK M| ox
Y=
222 |
v [apameTpbt
OHw Heaenw MH; Br; Cp; Yr: N7: C8
[aTa W BPEMA BEICNEHWA ——16:50—
[ata v epema BeknioueHua  —— 10:80—
v [poues

KommeHTapmit

Ly vepems

PucyHok 11.3

11.2 ABTOMaTU4YeCcKoOe ynpaBrieHMe 3NeKTPOMOTOPOM MeLUanku

[ns npou3BoacTBa NULLEBLIX NPOAYKTOB YacTo TpebyeTcs nepemMellnBaTb KOMMOHEHTbI (Hanpumep, MOSIOKO Unu
CIMBKM Ha MOITOYHON (hepme) B TEYEHNE ONpeaeneHHOro BpeMeHM.

3apava obecneunTb paboTy yCTaHOBKM AN NepemMeLLnBaHns Mo Crieayowemy anroputmy:

1.

B cucteme gomkHbl GbITb ABa pexxuMa paboTbl: ABTOMaTMyeckui 1 PyyHomn, nepeknoyaembix Tymornepom
PEXWUM (SA1).

B aBTOMaTMYECKOM pEXUME IMEKTPOMOTOP AOIMKEH BKIOYATLCSA U OTKNIOYaTbCA HaxkaTnem kHonku MYCK
(SB1) yepes 3agaHHble MHTepBarnbl BpeMeHu (15 ¢ — BkntoyeH, 10 ¢ — OTKIMoYeH). YCTaHOBKa A0MKHA
OTKItoYaTbCs Yepes MHTepBar B 5 MUHYT nnm ¢ nomoLubio kHonku CTOMM (SB2).

B py4HOM pexume anekTpoMoTOp AOSKEH YNPaBnaTbLCs KHoMkamuy (6e3 BpeMEHHbIX MHTEPBAoB
OTKItOYEHNS ).

B cnyyae neperpy3sku anekTpomoTopa (Ha KOTOPOM yCTaHaBNMBAETCHA COOTBETCTBYOLLMI AaTumnk — F1)
yCTaHOBKa AOMKHa aBTOMaTUYeCKn OTKNoYaThCs ¢ nHankaumen pexvnmva HemenpasHoctb namnon HL1 v
3BYKOBbIM MPEPLIBUCTLIM CUrHANoM (MHTepBan NOBTOPEHMS 3BYKOBOIO curHana — 3 c).

3BYKOBOW CUrHan JOormkeH oTknoyaTbes kHonkon CBPOC (SB3).

C nomoupto kHonku KOHTPOIJb (SB4) pnomkHa NpoBepATLCA MCNPaBHOCTL 3fIEMEHTOB CUrHaNM3auum —
paboTa namnbl U 3BYKOBOIO CUrHana.

Bbi6op nporpammupyemoro npuéopa

Ona peanusaumn gaHHOW 3afadn ynpasnsaowmii Npubop OOMKEH UMETh LIECTb BXOAOB (MO YMUCNy YynpaBnsoLLmX
CWUrHaroB) u Tpu Bbixoda, YTo obecneynBaeT ntobast mogens npudopa us cepun MP110.

[nsa peanusauuun cuctemsl Ha ocHoBe nporpammupyemoro pene NMP110-24.8[1.4P mMoxHO BOCMNONb30BaTbCA CXEMOM:
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11 MpumMepbl NPOEKTOB

Mporpammupyemoe pene

WUeToynnk
«KOHTPOMNb» SB4 NP110-24.80.4P NATaHUS
5 12| 18 M Q1|13 8 G2
,;CEPOC;SBS —111] §/S2 \_ — |14 M1 Wi
= 10| 17 Q1 {15t
ginnmmrenﬂ SAI": ~ 9| 16 . I_ a2 [161—
= 2B TOMATHHECKHH
PEXHM Bl 15 E\_ = HA1
OTK/—py#oi =
e cromsg2| [ 14 2 Q2|18
 Msions 2 -
ks 581 -8 g [ i
" 5] 12 : \_ — 20| Hu
UcTouHnK | ooy sat 11 4 | S/51 = Q3 |21 —8—
NUTaHWA g
31 N1 I Q4 |22
™ 2 [+24B l — 23
— 11 0B Q4 |24

PucyHok 11.4
PucyHok 11.5

AnekTpunyeckasa cxema nogknioveHus: SA1 — nepekntovatens OFF-ON, SB1-SB4 — kHonku 6e3 dmkcauum OFF-
ON, M1 — anektpomotop, HA1 — 3BoHOK, HL1 — nHgmkaTopHas namna.

Paboty nporpammbl nputopa MOXHO NpeacTaBuUTb B BUAE LEMEn cxembl, NpuBegeHHON Hmke (Bbixogbl Q1- Q3
COOTBETCTBYIOT BYM KOHTaKTam KneMMHuKa nporpammupyemoro pene MNP110-24.8[.4P).
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PucyHok 11.6

OnucaHue paboTbl cxembl

Llenb Bxoaa 12 (BkntovyeHne yctaHOBKM): B criyyae Haxatusa kHorku MYCK (SB1) Ha Bxoge S (D1) nosiBnsetcd
norunyeckas «1» — Ha Bbixoge RS-Tpurrepa D1 yctaHoBuTCst norndeckas «1». [JaHHbIA curHan noctynaeT Aanblue B
3aBMUCUMMOCTM OT COCTOSAHUS BKtoyaTensa SA1:

+ ecnu koHTakTbl SA1 (PEXXUM — Py4yHoW) pasomkHyTbI, flornyeckas «1» npoxoauT Yyepes anemeHTsl D8, D9
1 noctynaer Ha Bbixod Q1 (KOHTaKTamu BbIXOQHOMO perne BKNoYMTCH anekrpomotop M1);

+ ecnu koHTakTbl SA1 (PEXXUM — ABTOMaTUUYECKUI) 3aMKHYThI, Tornyeckas «1» npoxoamT TONbKO Yepes
anemeHT D3 gnsa 3anycka pabotsl 6nokos D4, D5.

Llenb Bxopa I3 (oTknroveHne yctaHoBKM): npu Haxatum kHonku CTOIM (SB2) nnu cpabatbiBaHun gatynka F1 Ha
Bxoge R (D1) nosiBnsietca norudeckas «1» — Ha Bbixoge RS-tpurrepa (D1) ycrtaHoBuTca norudeckuii «O»
(BkntodeHue Bbixoga Q1 6riokupyercs).

Lenb Bxoaa 11 (hpopmupoBaHme nHTepBanoB paboThkl anekTpomoTopa): ecnu Tpurrep D1 BKIMHOYEH U KOHTaKTbI
Bkrtovatensd SA1 (PEXXUM — ABToMmaTnuyecKknin) 3aMKHYTbI:

* curHan noruveckon «1» ot SA1 npoxoguT Yepes anemeHT D3 n noctynaet Ha D4 ((popmuposarens
uMnyrnbca ¢ 3agepXkon 5 MuH). [laHHbIn Mnynec, npoxoas vyepes anemeHt U (D2), noctynut Ha Bxoa R
Tpurrepa D1, n yctaHOBKa OTKITHOUMTCS;

* curHan normyeckomn «1» ¢ Bbixoga D3 noctynaet Ha D5 — reHepaTop MMNYNbCOB C NapaMeTpaMu:
nornyeckas «1» — 15 ¢, nornyeckuin «0» — 10 c. laHHble MMNYNbBChI C BbIXOAA reHepaTopa NpoxoadaTt Yepes
anemeHT U1 (D8) n nocTynatoT Ha Bbixod Q1 Ans ynpasneHus paboton anektpomotopa M1;

» Ecnu koHTakTbl BkntovaTtenss SA1 (PEXXUM — PyyHom) pa3oMKHYTbI, TO lormdecknii anemeHT D3
3abnoknpoBaH, 1 curHan ¢ Bbixoaa Tpurrepa D1 yepes anemeHT D6 cpa3y noctynaet Ha Bbixog Q1, T. €. B
JaHHOM peXxume COCTosIHME BbIXo4a TpuUrrepa ynpaensietT paboTon anekrpomoTtopa M1.

Llenb Bxoaa 16 (BknroyeHne 3ByKOBOW cuUrHanusauum): B cnyvae cpabatoiBaHmsa gatyvka F1 Ha Bxoge S (D9)
nosiBngeTca normdeckas «1» — Ha Bbixoge RS-tpurrepa D9 ycrtaHoBuTcA noruuveckas «1», KoTopas BKnovaeTr
reHepaTtop D10 ¢ napameTtpamu: normdeckas «1» — 3 ¢, normdeckni «0» — 3 ¢. [laHHbIE MMNYNbCLI NPOXOAAT Yepes
anemeHT UJ1M (D12) 1 noctynatoT Ha Bbixoa Q2 ons ynpaeneHus paboton 3soHka HA1.

246



11 MpumMepbl NPOEKTOB

Lenb Bxoaa 17 (oTknovyeHne 3ByKOBOM CUTHanm3auum): B criydyae Haxatus kHonkm CBPOC (SB3) Ha Bxoge R
(D9) nosiBnsetca normdeckas «1» — Ha Bbixoge RS-tpurrepa ycraHoButca normdeckuii «0», n reHepatop D10
OTKITlo4aeTcs.

Llenb Bxopaa I8 (koHTponb paboTbl Namnbl U 3ByKOBOW CUrHanu3auumn): npu Haxxaton kHonke KOHTPOIJb (SB4)
norudyeckas «1» yepes anemeHT UJTN (D11) noctynaeT Ha BkntodeHne Bbixoga Q3 — namna HL1 skntountes. Ecnin
KoHTakTbl gatumka F1 3amkHyTbl, TO Bbixog Q3 Bkntovaetcs. [Npu HaxaTon kHonke KOHTPOIJIb (SB4) noruyeckas
«1» yepes anemeHT UJN (D12) nocTynaet Ha BkntodeHue Bbixoga Q2, n 3soHok HA1 BknrouunTcs.

Xonct npoekta B Owen Logic 6yget umeTb BUA:

RS2

«[TYCK»
‘ 12 5

«CTOM»
13 -
OR ———pi—p
OR |— e
’—— TON1
| AnD - (o]
.5m| Ton
— BLINKZ
«PEXKM» AND - Q
i1 | NOT &-
| 15¢c| Th
10c| T1
I _‘ OR }_,_W Q1
s S =
p— RS1 BLINKA
|7 R Q | Q Brnio4eHWe 3B0HKA
OR — Q2
N 5 3c| Th ¢
—_— 3c| Tl
16 f BKMO4eHUEe NamMnbi
OR Q3
«KOHTPONb»
18

PucyHok 11.7

El NMPUMEYAHUE

1. OcTtaBwunecsa ceoboaHble ABa BXo4a U OAVH BbIXO4 MOXHO UCMONb30BaTh AN BBEAEHUS
OOMNONMHUTENBHBIX PYHKUMA. Hanpumep, nepeknoyaTth YeTblpe pasHbIX MHTEpBana AnUMTerNbHOCTU
aBTOMaTMYeCcKol paboTbl ANEKTPOMOTOPA MU U3MEHSATL ApYyrne paboyne napaMeTpbl yCTAaHOBKM.

2. TexHOnorn4eckui Lmkn paboTbl yCTaHOBKM MOXHO CAeNaTb NMofHOCTBI0 aBTOMAaTUYECKUM, eCrnn
CXEMY JOMOSNTHUTb MHKPEMEHTHBIM cHeT4MKOM (CT), BbIXOAHBIM CUrHANoM KOTOPOro MOXHO
BblkntoyaTb Tpurrep D1.

11.3 BbiBOA 3Ha4Y€HMA NepeMeHHON Ha IKpaH

3apgaya — Ha npubope C MOAKITYEHHbIM K HEMY MO MHTepdency CBA3M MOy BBoAa HEOOXO4MMO cuMTaTb
3HaveHusa Ha Bxogax 1 n 2 Mmogyns v BbIBECTU UX Ha gucnnen npudopa.

[ina pa3paboTku nporpammebl Crieqyer:
1. CospgaTb HOBbIN NpoekT B Owen Logic.

2. [MopknounTb WabrnoH ceTeBOro YCTPOMCTBA B MPOEKT. [1Ms1 9TOro cregyeT 3anyCTuTb MeHeaKep
KOMMOHEHTOB 1 OTCOPTUPOBATbL KOMMOHEHTLI N0 KaTteropun LLIabnoHbI ceTeBbIX YCTPOUCTB. /13
creHepupoBaHHoro crnvcka Boibpate MB110-8A 1 HaxxaTvem Ha KHOMKy 3arpy3uTtb B 6M6nMoTeky
npoeKTa ckayarb LLabsioH.
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PucyHok 11.8

B okHe HacTpoek npuGopa noaknoYnTb 3TOT LWABIOH .

Mocne pobasneHns wabnoHa ceTeBOro yCTpoONCTBa B Tabnuue nepeMeHHbIX CriegyeT YTOYHUTbL MMEHa U1
TUMbI NepeMEeHHbIX, KOTOpble NraHupyeTcs BblBoANUTb Ha akpaH (Izm_fl n 1zm_fl2). 51o TemnepaTtypsl,
n3MepeHHble Moaynem, u nepegasaemMbie B npudop no npotokony Modbus. NepemMeHHble UMEIOT TUM C
nnasatoLlen 3andaTon.

BoibepuTe CETEBYHD NEPEMEHHYID MK CO34aATE HOBYHD x
CrangaptHele | CepeucHbie | Cetesbre, Cnot 1
*FB G + 8a X Mowck
[ Cetessie, Ciot 1 MB110-8A (40) .
MEB110-8A, 16 | (0
Wma . Anpec Anpec Buta |
L R . Tun nepemeHHoN | DYHKLWA UTEHWA . DYHKLWA 3aNUcK = (08) KommenTapuil
Izm_f1 | C nnagawul. - 0x03 1 Het <7 4 W3smepeHue Bx...
| Izm_f12 C nnaBamowt.. - 0x03 - Het . 10 WsmepeHue BX...
Izm_f13 C nnagawow,. ~ 0x03 = Het ¢ 16 Wsmeperve Bx...
Izm_f14 C nnagawow,.. ~ 0x03 b4 Het - 22 W3mepenve BX...
Izm_f15 C nnasatoil.. - 0x03 - Het - 28 W3mepeHve BX...
Izm_f16 C nnaBamowy.. - 0x03 - Het - 34 WsmepeHve BX...
Izm_f17 C nnagawow. -~ 0x03 2 Het = 40 W3smepeHnve Bx..
Izm_f18 C nnagawwy,.. - 0x03 & Het = 46 W3smepeHrne BX...
aHa > bynesckoe 0x01 - 0«05 & 48 1]
v
OK

PucyHok 11.9

MepenTn B MEHemKep 3KPaHOB.
[BOVHBIM HaXKaTneM Mo 3KPaHy OTKPbITb PEAaKTOP IKPaHOB.
M3 Bubnunotekn komnoHeHTOB 4o6aBuTL anemeHT Beoa/BbiBoA (int/float).

OTKpbITb CBOMCTBA 3MNEMEHTa 1 ykasaTb TUN nepemeHHon — BelwecTtBeHHbIN. 3aTeM B CTPOKe
NMepemMeHHasn HaXaTb Ha KHOMKY «...».
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1.

12.

8 Owen Logic
Qaiin Bua Mpubop Cepeuc Pacwupedwa [Momows

DO@& Do - A4

| Cxema® | DxpaH "3xpaH 1" |

e, i @, jo0% ~

aoHedyE daxTaHal

it
BUENMOTEKE KOMMNOHEHTOB L =
il e

SneMeHTbl ypaBneHus 77

+:00 ,0

[EEl2 |
¥z

OB: 0%

=7 MeTka

TexcToeas MeTKa

% Beopg/ewieop (int/float)

Mane esona/ewieona (intffloat)

=== Beon/suison (Boolean)

JNEeMeHTHI YnpaBneHisa

CBoifcTBa BBoa/BLiBOA (int/float)1

0 N
~ MMapameTpbi

tam 1 (4

Tvn nepemMeHHoM BewecTeeHHbIA

3Hakos 3

Mocne 3anaToi 1

TekcT Ao

Tekct nocne W

MepemeHHasa

Mepem.: 0% ICI'HT3Y: 13%| MN3Y:1% I 03Y: 7% ¢ MpvBop He nogkntoueH | + OTcyTCTBYET

PucyHok 11.10

B Tabnuue nepemeHHbIX BbibpaTh nepemeHHyto lzm_fl Ha Bknagke CeteBble, CnoT1.

B none 3HakoB B CBOMCTBaX 3riEMEHTa yKa3aTb HEOOXO4MMOE KOMNMYECTBO 3HAKOB ANS BbIBOAA 3HAYEHUS
BblIGpaHHOW nepemeHHon. B none Mocne 3anAaTon yka3aTtb KOnmM4ecTBO APOOHbIX pa3psagos. B none [invna
yka3aTb 06LLee KonnM4ecTBO 3HAKOB anemMeHTa. B none TekeT go Habpatb T1 1 noctaBuTb Npoben ans

oTaeneHnda 3Ha4eHnd oT TeKCTa

B none Pe,anTMpyeMO noctaesuTb HeT, Tak kak MeHATb M3MepeHHbIe Ha Moayrne 3Ha4YeHnda Temneparyp

HEeNb34.

Ha aTom HacTponka ogHoro anemeHTa Beoa/BbiBop (int/float) 3aBepwena. [ns ynpoweHus
AanbHelwen paboThl CneayeT CKoNMpoBaTh 3fIEMEHT CO BCEMU HAaCTpokaMu, HaxkaB Ha Hero MNMKM u
BblOpaB B KOHTEKCTHOM MeH0 KonupoBaTb (Mnv crieqyeT BOCcnosb3oBaTbCcA codeTaHnem knasui Ctrl + C).
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PucyHok 11.11

13. BcTaBuTb CKOMMPOBAHHbLIN 3NEMEHT NOBEpPX cyLlecTsytoLLero, Haxas [TKM Ha akpaH v Beibpas B
KOHTEKCTHOM MeHi0 BeTaBuTb (Mnn Bocnonb3oBaTtbcsa coveTtaHnem knasuw Ctrl + V).

14. Ha BcTaBneHHOM anemMeHTe u3aMeHuTb nepemeHHyto Ha lzm_fl2 n 3ameHuTb TekcToBbIv 6rok Ha T2.
Mporpamma rotoBsa K 3arpy3ke B npubop.

11.4 3agaHne ycTtaBOK TaMMepoB C 3KpaHa

3apayva — Heobxoaumo ynpaenATb 3agepxkamu ®b Blink (reHepatop npsiMoyronbHbIX UMMynscoB) U TP (umnynbc
BK/IOYEHNS 3adaHHOM AnuTenbHOCTWM) C aucnnes npubopa. lpeaycMoTpeTb BO3MOXHOCTb npeobpasoBaHMs
3agepXKek B MUNNNCEKYHAbI, CEKYHAbI Unn Yackl. [JononHnTensHo Heobxoanmo oTobpaxaTb 3aaaHHyto yctasky b
Ha gucnnee npubopa.

Ons peanvsaunm 3agaym 66in BeibpaH MNMP200.

XOnCT NpoeKTa ¢ aneMeHTaMu NpmMBeaeH Ha UNMCTPaLUM HUXKE.
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PucyHok 11.12 — Cxema anroputma

&6 Blink (reHepaTop nNpsSIMOYrornbHbIX WUMMNYNbcoB) U TP (MMMynbC BKNIOYEHWUS 3adaHHOW ANUTENbHOCTM)
NPUHMMALOT B Ka4eCcTBe YCTaBOK YMCIa B LLeNOoYMCIeHHOM dhopmare € ANCKPETHOCTbIO 1 MC.

YTtoObl nepecynTaTb yCTaBKU NOA HYXHble €AMHNLIbI BpEMEHU CcrnenyeT:

* [Anga oTobpaxeHus 3Ha4YeHUN B CeKyHOaX, crieqyeT pa3genntb BBeaeHHoe 3HaveHue Ha 1000;
* [n1a OTOOpaXKeHMs yCTaBOK B MUHYTax criefyert pasgenvTb BBedeHHoe 3HaveHue Ha (60 - 1000);
* Ang oTobpaxeHus yCTaBOK B Yacax. crieqyeTt pasgenvTb BBeAeHHoe 3HavyeHue Ha (60 - 60 - 1000).

o -
7 VAL AN PRI P R R TR 2 R e T
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TR t OO O o Mo L, — = " STITE H LY, S h: Nual oo
I 1gn fDDDDU MCE | BLlNK_ TO.N.
1 koo o (06" & 000 op—
o pin coao0o0 wmelll®] |,+0 gl |+a .0 + 00,0
L . . 4
[ { [Enevs sanepne: sunuEinA oue - | T
F o7
L | [ | - H
' o e — fonree B I e T I
- (o] S Ty i e o
F» e i a E ——nE “:‘—‘l__ @8
| Eipan 31200000 BINKABEES 8§ e —

PucyHok 11.13

Ecnn HeobxoaMmo BbIBOAWTbL 3HA4YeHWE YCTaBKM C OECATUYHLIMU 3Hakamu, crnegyeT nepeBecTu YMcrno B TuM C
nnaBaoLLen 3ansaTon U NOAENNTb HA COOTBETCTBYIOLLNIA KO PULIMEHT.

Mpumep
[nsa nepesoga 2500 munnucekyHa B cekyHabl cnegyet: 2500 mc + 1000 = 2,5 c.
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11.5 NoakntoyeHune MNMP200 k OwenCloud yepe3 wnro3 NMM210 no npoTokony
Modbus RTU

NMPUMEYAHUE
El MogkntoveHne npubopos nepsoro nokoneHus k OwenCloud 4OCTYNHO TONbKO Yepes W3kl NMHenkn Mx210

n 6ynet paccmaTpmBaTbest Ha npumepe MP200 n wnto3a NMM210. s nogknioveHus apyrnx npubopos
NepBOro NOKONEHMs BbINOMHUTE aHanornyHble AeNCTBUS.

Byaem cuutatb, yto NM210 yxe nogkntoyeH k NMP200 n HacTpoeH aAnga paboThbl.
[nsa nogknioveHusa cneayert:
1. Cospgatb npoekt anga NMP200 8 Owen Logic.

2. B okHe HacTpoek npubopa 3adaTb napameTpbl, Kak Ha UINMCTPaLUn HUXe.

Hacrpoiika npubopa _ - X
—t TMputop MonyayrnexcHbid weTepdeic nepegayy AakHbx, Jnuda nudin go 1200 m (Ges nosTopuTenei), moxHo
3KpaH Mo AKMHHTE 40 16 yCTpoHCTE.
Yackl
—-Winre @) Coenatb no yMon4aHWo Ell 38BONCKUE HECTPOWKK
Cam. 16 Tun whTeppeiica: RS-485
Moaynu paciumpeHms Homep cnota: 1 -
—1- Bxxoms Pexm:  Slave -
5
(+}- AHanorossle Amzeon
+}- OMCKPETHEIE
* e Ckopocte: 115200 -
—1- Boixoam
[+}- OMcKpETHBIE Yemocts: | Het -
Yacno cron-Bur: 1 -
Butel ganHbx: 8 -
10
KormeHTapuiA:

[poumnTaTE 3aKphiTh

PucyHok 11.14

3. B HacTpomnkax cnota ykasatb agpec 1 n 4o6aBuTb ceTeBble NEPEMEHHbIE, KakK Ha UNMNIOCTPaLUN HUXE.
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Hactpoiika npubopa

=Mprbop
. SkpaH
Yachl
;.'MHTquJeI‘/‘!Cbl
| B RS485, Cnot 1, Slave
-~ Cam, 16
Moy paciMpeHIs
= Bxoasl
[+ [ncKpeTHbie
= -Boixoabl
B [uCKpeTHbie

Wwg:
Mopanok GawT:

Float:

Cam

Crapwwm baiToM Bnepes
2 1

Anpec:

4

KommeHTapwid:
+ D0 X
Wit - Tun Anpec ¥ KomMmeHTapuii
nepeMeHHoM perucTpa
rVar _C NA3BaHLLE... 513
vor——serowcren| e

16

3

Wma:

Tum:

Perucrp:

KommeHTapui

| CTapLuKm pPervcTpomM Brepes

wVar

LlenoumcnernHoe Gl

512

MpouuTate 3aKpEIT

PucyHok 11.15

Cnedyem obpamumb e HUMaHUe, 4YTO NepeMeHHas ¢ nnasatoLLen 3anaTon (rVar) 3aaHnmaeT gga permctpa
B NamMaTu npubopa (B gaHHOM criydae — 513 n 514).

Cospgatb 3KkpaH B MeHemkepe akpaHoB 3.8 n obaBuTb Ha Hero anemeHTel BBoa-Bbixoa Int u Beoa-
BbiBoA Float. NpuBssatb kK HUM nepemeHHble wVar u rVar. B HacTpolikax aneMeHTOB Afisi napameTpa
PepakTupyemo crnegyert noctaBuTb 3HadeHne [la, 4Tobbl METb BO3MOXHOCTb U3MEHSATb X C Aucnnes

MP200.

t

PucyHok 11.16

3arpy3utb npoekt B [1P200 (Mpubop — 3arpy3ntb nporpammy B npudop).

CeoiicTsa Beoa /eeisoa {intffloat)1 L =
22l |
. MepemenHan wVar [512] A
Tun nepemMeHHoit Llenss
3Hakos 4
Mocne sanAToR 0
Texet oo
TexcT nocne
Pepakmupyemo La v
P c
Nepemennan

MepemenHan ana oTofpaxeHua

3aiiTv Ha rmaeHyto cTpaHuly cepBuca OwenCloud. Ecnu elle He 3aperMcTpupoBaHbl B CepBUce —
HeoBX0o4MMO NPOTM NPOLEAYPY PETUCTPaLUN.

MepeiTv Ha BKNaaky AGMUHUCTPUPOBaHUE, OTKPLITL BKNaaky MpuGopbl 1 HaxaTb kHomky Jlo6aBUTb

npubop

( == lobaBuTE Npubop

YkasaTb cnegywouine obsizaTenbHble HaCTDOVIKVIZ

*  Twun npnbopa — BbibpaTb TMN MpounsBonbHoe ycTporcTBo Modbus;
* WUpeHTndmkaTop — BBECTM 3aBOACKON HOMEP CETEBOIO LUMKD3a (YKasaH Ha Kopryce Lunto3a);
* Appec B ceTu — ykasatb agpec 1;

* HasBaHue npubopa — BBeCTM Ha3BaHNe Npnbopa;
* YacoBou nosic — yka3aTb YaCOBOW MOSIC, B KOTOPOM Haxogutcst npubop.
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11 MpumMepbl NPOEKTOB

AobaeneHune npubopa

Tun npubopa*

Appec B ceTh®

SapofcKoil HOMep
HazeaHwe npubopa* He Bonee 64 CUMEQIOE

Kateropmnmn

YacoBoii noAc* GMT+0:00

PucyHok 11.17

10. Haxartb kHonky [lo6aBUTb.
11. Haxatb Ha Ha3BaHue nNpubopa, 4ToObLI NEPENTU K Er0 HACTPOMKE:

[RsGLIE TNonbsosateny  Mpodwab KoMNaHum

Twun, Ha3B4 2, PACNoNoXeHWe Nprubopa MKW NAEHTIA] dTof Q KaTeropu... +,ﬂOGaBMTbHDL—‘6OD

Ha3sBaHue MpuGop NpeHTudukaTop O6HOBNEHO
© K Cloud MK 4epes Modbus TCP 6A:77:00:FF.E1:63 TOMBKO HTO i
nP200 MNpon3BonbHoe ycTpoidcteo Modbus 11122333 i
PucyHok 11.18

12. Ha Bknagke O6wee/O6LwWwmMe HaCTPONKM yKasaTb CKOPOCTb onpoca u HacTponkn COM-nopTa npmubopa B
COOTBETCTBUM C HacTponkamun B Owen Logic. HaxaTb kHormky CoxpaHuUTb AN NPpUMEHEHNS HOBbIX
HacTpoek. B cnyyae HeobXxoanmMoCTu MOXHO M3MEHUTL U ApYrne HaCTPOWKK (Hanpumep, nepuog onpoca).
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11 Mpumepbl NpoekToB

Cobemim  TapaveTpad

O6LMe HECTPORKH HarTpolkY PACNONOMEHWR HE K3QTE
Texywmid ngeHTUdHUKaTop 11122333
Tun npuGopa MNpowssoasHoe yorporcreo Modbus
HoBbilA naeHTUgnKaTop E5M-imios =2 IME], TIMTK => MAC-agpec
3aBoJCKoN HOMEp Lienoe, He 6 3HEHOE
HassaHwe npuGopa* MP200
YacoBoi nosc* GMT+3:00 v
Bpemn Ha cTpaHMLUE NpHBopa BYAET CMELLETLCA B 38BMCYMOCTIA OT Y43C0E0M0 NORCE
Bpema xpaHeHWA apxusa* S0 AHER
“OnepaTMBHLIA" Nepuog onpoca* 15 e
MiHTepSan ONpoca onepaTweHLX NapaMeTpos
"KonpurypaumoHHeii" nepuog onpoca* 15 a4
WiHTEpSan oNpoca KoHUNyPaLMoHHLIX NapaMeTpos
"¥npaenAowmuid” nepuog onpoca* 15 ek

V-TEpEan ONpoca YpaEnREMEX NapaMeTpas

Cropoctt COM-nopra® 115200 ¥

AnnapatHoe RT5/CTS cornacosaHwe

Vicnona306aTe annapatHoe RTS/CTS cormnacosaHne Npn oomete sepes A5-232

Hactpoiika COM-nopTa* i v
Appec B ceTi™
TalimayT MEXAY CMBONAMWA* 100 haC
TalimayT BCero cooSUEHWA* 100 haC
NMpotokon Modbus* RTU ¥

PBBPELLIE!TI: MAKETHOE YTEHWE

Cicresaa BygeT rpyrnnupoedie 3an

PucyHok 11.19

13. Ha Bknagke MapameTtpbi/HacTpoiku napameTpoB Modbus no6aBuTe napameTpbl Bpy4yHyto. Cnegyer
obpaTUTbL BHUMaHMe, 4YTO agpeca PerncTpoB yKasbiBaloTCS B LUECTHAALATEPUYHON CUCTEME — NOITOMY
UCMNorb3yeMble 3Ha4YEHUS OTNIMYAKOTCS OT TeX, kKoTopble NpuBegeHsbl B Owen Logic — 512 (DEC) = 200
(HEX).
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11 MpumMepbl NPOEKTOB

YnpaeneHuwe npubopom: NP200 i
Obwwe Cobbitvs  [REE Gy ]
Hactpolika napameTtpos Modbus
Jo6aBuTe  =jm Ynanuts Bce NapamMeTpbl [ MMNopTUpOEaTh... *
Kop, DPYHKUMA PYHKUMA Appec Popmat MopAfok XpaHeHWa OTo6pajkaeMan eAuHULA
napameTpa 4TeHUA 3anucK perncTpa XpaHeHWA GaiAT WU3MepeHuna HazBaHue
rvar 03 16 201 float Mnagwuii 6aiT c3agM none: 3 yudp nocne Todkwn, 6e3  FLOAT @ @
eAUHUL,
wvar 03 06 200 uint16 Mnaawwmii 6aiT c3aam none: 3 yndp nocne Toukn, 6es INT ¢ 0
eAUHML,
PucyHok 11.20
14. TlepenTn K NPOCMOTPY 3Ha4YeHUI NapameTpoB npubopa. N3meHnTb 3Ha4YeHNss NepeMEHHbIX C gucnnes
MP200 n HabnopgaTb cooTBeTCTBYOLWME M3MeHeHnss B OwenCloud.
15. B cny4ae Heo6XoAMMOCTN U3MEHEHUS 3HAYEHWUI crneayeT NepenTn Ha BKNaaky 3anucb napaMmeTpoB.
MP200-24.4.2.0 O6HOBNEHO gy
TONBKO 4YTO
Tabnuub rpadwkn  Jlor aKTMBHBLIX COBLITUI  3anWcb NapaMeTpos
Kog napameTpa MapameTp 3HaueHue
rVar rVar 5.500
wVar wVar 9.000
PucyHok 11.21

11.6 Npsmoe nogkntroveHue npubopoB BToporo nokoneHusa k OwenCloud
[nsa npubopoB BTOPOro NOKOneHus AoCTynHO npsamoe nogkntoyveHne kK OwenCloud.
Mpunbop gomkeH BbiTe HacTpoeH AN paboTbl U NOAKITIOYEH K CETU.

Insa nogkntoveHus k OwenCloud criegyer:

1. MoakntounTb Npnbop k MK n cozgatb NPOEKT C UCNONb30BaHMEM CETEBLIX NEPEMEHHbIX.
2. YcTaHOBUTb Naporsib AN AocTyna K npuobopy.

3. B okHe HacTpoek npubopa paspewwmnTb goctyn kK OwenCloud.
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11 MpumMepbl NPOEKTOB

Hactpoika npvbopa

- Boixog 2 -
- Boixoa 3
- Boixoa 4
- Bbixoa 5
- Boixog 6
- Boixon 7
- Bbixog 8
- Bbixon 9
Beixog 10
Jlorwka
—-Modbus Slave
Mpasa yaanéuHoro goctyna us OwenCloud
Hactporiku nopta RS-485 1
Hactpo#riku nopta RS-485 2
Batapes
Cratyc nprbopa
Apxus
=-Yacel peansHoro BpeMeHmn
~MepeMeHHbIe AaThl M BPEMEHM
Mactep Modbus
i-[aponb
- Yace
i (CeTeBble HaCTPOWKM
Moaynw paclimpenus -

Wwmsa
Terywwnid IP agpec
Tekywian Macka NnoaceTy
Tekywwid IP agpec wawsa
¥Ycranoeute IP agpec
YCTaHOBMTE MaCcKy NOACETM
¥cranoeute IP agpec wnoza
Pexam DHCP

DNS cepsep 1

DNS cepsep 2

CTaTyc noaknoueHna Kk OwenCloud

i | MoakaoueHue k OwenCloud

Moaxmouenune kK OwenCloud

Modbus peructp: 35
3HaueHus:
0 - Buikn,, 1 - Bkn.

Mpwu zanuck HacTpoex npubop ByaeT nepesarpyxex.

3HaueHue

10.2.11.122
255.255.0.0
10.2.1.1

PazoBas YCTaHOBKa KHOMK...

0.0.00
0.0.00

MpouuTats

MepemerHan

< He BbibpaHa >
< He BuIBpaHa >
< He BulBpaHa >
< He BuIBpaHa >
< He BulBpaHa >
< He BuIBpaHa >
< He BulBpaHa >
< He BblbpaHa >
< He BblbpaHa >
< He BblbpaHa >
< He BblbpaHa >

3anucath

3aKpeITh

PucyHok 11.22 — OkHo HacTtpoiika npubopa

El NMPUMEYAHUE

Tabnuue Huxe.

3HadeHue napameTpa CtaTyc nogkntodeHus kK OwenCloud moxHo cuntate no Modbus nnm
npmneBA3aTb NepemMeHHyo Mosrib30BaTeNibCKON nporpamMmmbil. OnwucaHune napameTpa npmeeneHo B

Tabnuua 11.1 — Bo3aMoxHble cocTOAHMA napameTpa «Ctatyc noakntovyeHmsa K OwenCloud»

CocTosiHne 3HauyeHue OnucaHue
HeT coeanHeHuns 0 BbikntoyeH oomeH ¢ OwenCloud
WaeHTudmkauus 1 YctaHaBnuBaeTtcs nogkntodeHme kK OwenCloud
Pabota 2 OwenCloud ynpaBnseT npubopom, oLLIMBOoK HeT
Owwunbka cetn 3 [Mpnbop He MOXET YCTaHOBUTbL COeAUHEHNE C CEPBEPOM
OwenCloud
HeT napons 4 He ycTaHoBneH naponb Ha npubop

4. PaspewunTb yaaneHHbin goctyn k permctpam Modbus.
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11 MpumMepbl NPOEKTOB

Hactpoiika npubopa = O X

“Bxon 6 o

H WNwma 3HaueHwe MepemeHHan
~Tonb30BaTENLCKME CEETOAMOAR! (Fn) |

| PaspelweHve KOHOUIYPMPOBaHWA PaspeweHo < He BbibpaHa >
= JCKpETHBIE BBIXOAbI I = = T
! YnpasneHue v 3anvcb 3HaYEHUIA PaspeweHo < He BbibpaHa >

| flocryn k permerpam Modbus _ ~| <HeBbibpaHa >

~Boixoa, 1
- Boblxog 2
Brixon 3

~Beixon 4

- Boblxog 5

- Boixoa 6

- Boixon 7

~Beixon 8

- Brixon 9
. Boixog 10
- Nloruka
= -Modbus Slave
Pk Mpasa yaanenHoro goctyna us OwenCloud
Hactpoiikv nopta RS-485 1

Hoctyn Kk permctpam Modbus

Modbus pervcrp: 703
3HaUeHMA:

~Hactpoiiky nopta R5-485 2 0 - MonxbiF 3anpeT, 1 - Tonbko uteHne, 2 - Tonbko 3anvce, 3 - MNoadblA goctyn

batapes
Cratyc npwbopa
- Apxue

! 3akKpbiTh
=I-Yackl peansHOro BpeMeHn -

PucyHok 11.23 — OkHo HacTpouka npu6opa

3arpyanTb nporpammy B npubop(Mpubop — 3arpy3utb nporpammy B npuoop).

3aiiTi Ha rmaeHyto cTpanuuy cepsnca OwenCloud. Ecnu permctpauus OTCyTCTBYET, TO HEOOXOAMMO NPONTH
npoLeaypy peructpauumn.

MepenTn Ha BkNagky AGMUHUCTPUPOBaHUE, OTKpPbITb BkNaaky Mpubopbl 1 HaxaTtb kHoMnky Jlo6aBuTb

= [l06aBMTE Nprbop

npubop ( ).
MosiBuTCA OKHO € BoIOOpPOM TUNa npmnbopa.
NPUMEYAHUE

Mpsamoe nogkntodeHme k OwenCloud GygeTt paccmartpuBartbes Ha npumepe MP103. Ons
NoaxntoYeHns Apyrmx npubopoB BTOPOro NOKOMEHWS BbINOMHUTE aHanorM4Hble AeACTBUS.
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[Joo6asneHune npnbopa

Tun npubopa* -

Waentndukatop*® B Ycrpoiicrsa Oser

MporpaMmMuypyembie norudeckine KoHTponneps! (MJK, CrK)
B NMporpamMmmpyeMele pene
. -@nP20s

B nP103

= MP103 no Ethernet - ABToONpeaAeneHKe

Apgpec B ceTun*

3aBoAcKoli HoMep
= MP103 no Ethernet - PyuHana HacTpoiika

HassaHue npu6opa* = MP103 no R5485 - Yepes Lwunto3

® :

MP200

KaTeropumn @ P12

~ ~@npr100

YacoBoii nosic* ; NnP225

[ T T — e m—— iR A

E i T e e e

OTMEHUTL JobaBnTb

PucyHok 11.24 — Bb16op Tna npubopa

BapwuaHT MP103 no Ethernet — ABTOoONpeaeneHue:

a.

d.
e.

NMPUMEYAHUE
Mpu atom cnocobe gobaeneHns Npubopa BLIBOASTCS HE TONMbKO CETEBbLIE NEPEMEHHbIE, HO 1 BCE
OepeBo nNapamMeTpoB npubopa.

B nosiBmMBLUEMCSH OKHE B MOSSIX:

* WpeHTndmkaTop BBECTM 3aBOACKON HOMEP NMpubopa;

* Appec B ceTu ocTaBuTb 6e3 usameHeHust agpec 1;

* HasBaHue npubopa — BBECTM Ha3BaHWe Npnbopa;

* YacoBoM nosic — yka3aTb YaCOBOW MOSIC, B KOTOPOM Haxogutcs npmbop.

HaxaTtb kHonky «[Jo6aBuTtb». OTkpoeTca nHtepdeinc 6a3oBbix HAaCTpoek npubopa.

BeecTtu naponb oT npubopa. Ecnn Heobxoanmo, MOXXHO M3MEHWTL U ApYyrue HacTPOMKM (Hanpumep,
nepvog onpoca).

HaxaTtb KHOMKY «COXpaHl/ITb)) ana npuMeHeHnA HOBbIX HACTpPOEK.

OwenCloud nogkntounTcsa kK NpMbopy 1 cUMTaEeT BCE NapameTpbl U3 HETO.

BapwnaHT MP103 no Ethernet — Py4yHasa HacTpoMmka:

a.

B nosasuBeLLIEMCA OKHE B NOMSAX:

* WpeHTndmkaTop BBECTN 3aBOACKON HOMEpP NMpubopa;

+ Appec B ceTu ocTaButb 6e3 nameHeHns agpec 1;

* HasBaHue npubopa — BBeCTM Ha3BaHNe Npnbopa;

* YacoBoM nosic — yka3aTb YaCOBOW MOSIC, B KOTOPOM Haxogutcs npmbop.

HaxaTtb kHonky «[Jo6aBuTtb». OTKpoeTca nHtepdeinc obLLmx HacTpoek npubopa.

BeecTv naporb oT npubopa. Ecnn Heo6xoanmo, MOXXHO U3MEHWTL M ApYrMe HacTpoiiku. HaxaTb
KHOMKY « COXpaHWUTb» AN NPUMEHEHNS HOBbIX HACTPOEK.

Hanee Bo Bknagke MapameTpbl/HacTpoiku napameTpoB 0o06aBUTL CETeBble NapaMeTpbl Npubopa
OOHWUM U3 JOCTYMHbIX CNOCOGOB:

* BpPYYHYIO, B COOTBETCTBUU C 3aaHHbIMU B [MP103 ceTeBbIMU NepeMeHHbIMU. CnegyeT
06paTUTbL BHUMaHMe, YTO agpeca perMcTpoB YKasbiBaTCA B LUECTHAALATEPUYHON CUCTEME
— MO3TOMY UCMOMb3yeMble 3HAYEHNS OTNNYAlOTCA OT TeX, KoTopble nNpuBeaeHbl B Owen Logic -
16384 (DEC) = 4000 (HEX).

259



11 MpumMepbl NPOEKTOB

B BMAe hbanna *.json, ecnv BOCNoSb30BaTbCs pacluMpeHnem AKCNopT yCTPOUCTBA B
OwenCloud Owen Logic. [ins gobaBneHns napaMeTpoB crieqyeT HaxaTb Ha BbiMagatoLwuin
cnucok MMnopTupoBaThb 1 BbibpaTh BapnaHT 3arpy3ntb us JSON. B oTKpbIBLLEMCS MEHIO
BbIOpaThb paHee co3naHHbI dhalin B hopmare *.json 1 HaxkaTb KHOMKY 3arpy3vuTb NnapamMeTpbl.

OOWMe AaHHele  HacTpoiiky coOemunii  IgElapele el RpETELNE yolel:]

& Sxcnopt B JSON i OuncTuTe Bce napamMeTpel WmnopTupoeaTe...
Mapametp 3arpysuTe M2 JSON & KumA  Appec EavHMLA Popmat = 0 =
1ICM | perncTpa W3MepeHWA AaHHbX =
—Bce NapameTp + 3arpysuTe vz Codesysv.2.3 &y

PucyHok 11.25 — UmnopT napameTpoB
BapuaHT MP103 no RS485 - Yepes wnio3s:

a. B nosBusBlemcs okHe B Nonsx:

* WpeHTndmkaTop BBECTN 3aBOACKON HOMED LUNKO3a;

» Appec B ceTu yCTaHOBUTb B COOTBETCTBUM C afpeCOM MOpTa K KOTOPOMY MOAKIOHEH LUMHO3;
* HasBaHue npu6opa — BBECTM Ha3BaHNe Npnbopa;
* YacoBou nosic — ykasaTb HaCOBOM MOSIC, B KOTOPOM HaxoguTcs npubop.

b. HaxaTtb kHonky «[dob6aBuTb». MosBUTCA OKHO HacTpoiku obmeHa ¢ OwenCloud.

Ckopocts COM-nopta* 9600 v
Hactpoiika COM-nopta* 8N1 v
Appec B ceTu* 16

2-baiiToBOE AeCATEPUYHOE YN0

TaimayT Mmexxay cuMmBosiaMmn™ 100 MC
TaWimayT Bcero coobuieHua™ 100 MC
MpoTtokon Modbus* RTU v

PaspeluaTb NakeTHOE YTEHUE
Cuctema ByzeT rpynnMpoBaTh 3anpockl K coceHuM Modbus-pervctpam

CoxpaHnTb

PucyHok 11.26 — Hactpounku o6meHa ¢ OwenCloud

Monga 4omKHbI COOTBETCTBOBATL aHANOMMYHbIM HaCTPOVIKaM nopTta K KOTOPOMY NOAKITHOYEH LS. !

* Ckopoctb COM-nopta

M HaCTpOﬁKa COM-nopTa YCTaHOBUTb B COOTBETCTBUM C ajp€COM NopTa K KOTOPOMY NOAKIMHYEH
LLJTHO03,;

* Mpotokon Modbus — BBecT\ Ha3BaHne npubopa;
HaxaTtb kHonKy « CoXpaHuUTb» A58 NPUMEHEHNST HOBbIX HACTPOEK.

Hanee Bo Bknagke MapameTpbi/HacTponkn napameTpoB J06aBUTL CETEBLIE NAapamMeTpbl Nprubopa
OAHUM M3 OOCTYMHbIX cnocobos.:

* BPYYHYIO, B COOTBETCTBUM C 3agaHHbIMK B [1P103 ceTeBbiMU nepemeHHbiMK. CnenyeT

OﬁpaTMTb BHMMaHMe, 4TO agpeca perMCTtpoB yKa3biBakOTCA B LLIeCTHa,D,Ll,aTepW-IHOIZ cucrteme

— MO3TOMY MCMOMb3yeMble 3HaYEHNS OTNINYAKOTCH OT TeX, KoTopble NprBedeHsbl B Owen Logic -
16384 (DEC) = 4000 (HEX).

* B BUAe harina *.json, ecrnv BOCMNOMb30BaTbCS pacluMpeHnemM JKCNopT yCTPOUCTBa B
OwenCloud Owen Logic. [lnst nobaBneHns napameTpoB cregyeT HaxaTtb Ha BbinagatoLLmi
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cnucok MMnopTupoBaThb 1 BbibpaTh BapnaHT 3arpy3ntb us JSON. B oTKpbIBLLEMCS MEHIO
BbIOpaTh paHee co3gaHHbIv dharn B hopmare *.json 1 HaxkaTb KHOMKY 3arpy3vuTb napamMeTpbil.

Obupie faHHble  HacTpolky cobbimuii  [[SElayelel IRy ETvEl N galel =]

& Sxcnopt B JSON M OuncruTs sce napameTpbl WMmnopTpoBaTe... =

3arpysnTe 13 JSON & Kuma Agpec Epuuuua @opmar = o

NapameTp
1CM | PErucTpa W3MepeHUA AaHHLIX

]
I

—BCe NapameTpsl + 3arpy=nTe uz Codasys v.2.3 &

PucyHok 11.27 — UMmnopT napameTpoB

Ecnv Bce HacTponky BbINn KOPPEKTHLIMU, TO Ha Bknagke Obwme AaHHbIe 0TOOpa3ATCcsa AaHHble OT npubopa.

Ecnu npubop He onpalumeaetcs ns OwenCloud, To cnegyeT NpoBepUTb CETEBLIE HACTPOWKN, CTATYC NOAKITIOYEHNS K
OwenCloud:

Cratyc nogkntovenus Kk OwenCloud

PucyHok 11.28 — Npumep oTobpaxkeHnsa nogknoyeHns k OwenCloud

Ecnu 3HaueHust He nuwyTtcs B npubop 13 OwenCloud crnegyeT NpoBepUTb HanNMuMe YCTaHOBMEHHOW ranouvku B
cTtonbue YnpaBnseMbin napamMeTp.

W

PucyHok 11.29 — YnpaBnsembin napameTp

11.7 YnakoBKa/pacnakoBKa OuTt/uenbix yncen

3agaya — HeoOxooMMO CUMTbIBATb COCTOsIHME BXOAOB Mpubopa U BbIBOAUTb HA 3KPaH COCTOsIHME BbIOPaHHOro
BXoga.

Ha nnnocTtpaumm Huxe NpMBeAEH XOrCT NPOEKTa C UCNOMNb30BaHMEM MAaKpPOCOB M3 MeHeaepa KOMNOHeHToB 4.10 u
HaCTPOWKM CBONCTB 3M1EMEHTOB BbIBOAA Ha 3KpaH.
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11
— BM_in
|2 w1 bm
DI 1
13 Dl 2
= DI 3
14 DI 4
Dl 5
DI 6
15 DI_7
RO DI 8
16
17
18

— in_st
In_to Vart
-| Macka 3Hat|enneﬂ—u—<:]
| Homep Bxoga
WMHeepTHpoBaTh
I B
B:x0:00 B el K ne
#

Cnoicros Boon femon (rtffast)l = x

e il

v [anason
Karrpans il
Marcciways 65515
Mtanmyra ]

~  Koopmwmms
X 0
¥: ]

¥ [apase T
[lepererman
Tun nepemerron
Franon 3
Mozre sanaroh 1]
TexeT oo ('3
TexcT nocne
Pemamapyemn Oa

5

PucyHok 11.30

11.8 O6paboTKa GUTOBLIX NEPEMEHHbIX C MOMOLLLI0 MAaCKU

3apayva — no curHany BbIXOAbl BKITHOYAKOTCS UNW BbiktoYaloTes. Ecnn peanusyercs gononHuTensHoe ycnosue —
cpabatbiBaeT Bxoa 1, To Bbixoabl 2, 4, 6 U 8 OOMKHBI NPUHUMATbL UHBEPTUPOBAHHOE COCTOSIHWE OTHOCUMTENBHO

TeKyLliero.

CeoiicTea Beoa /euiEon (Boolean)1

a2l |

#
wn

MNepemerHan [i]
Texet "Trug"
Texer "False”
Texet go
TeweT nocne
Pepakmipyemo Her
OnuHa 5

Bxn
Bowcn

B x

[na 3agaHna COCTOSHWUI BbIXOAOB CrieyeT MCMNOomnb3oBaTh MaKpOChl U3 MeHemxkepa komnoHeHToB 4.10 — BOOL _

INT n INT_BOOL.

JononHuTensHoOe ycnosue LaHHOMO NpvMepa MOXHO peanun3oBaTb C MOMOLLbI NOOMTHOro ucknodeHms XOR. B
KayecTBe Macku MOXHO BOCMOSb30BaTbCs LEeNnovmcneHHomn koHcTaHTon — 170 (10101010 B gBOMYHOM BUAE).

Xoncrt NPOEKTa B peXXumMe CUMynaumm npuBeaeH Hmxe.

u-1

BOOL_INT1

1

INO1
INO2
INO3
INO4
INOS
INO&
INO7
INO8

~—{ INO9
—{IN10
—{ INT1
—IN12
— IN13
—{IN14
— IN15
= IN16

OUT (01-16)|-0

.
170 170

~170
. XOR
170 170

PucyHok 11.31
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INT_BOOL1

o SEL [ 170.170IN (D1-16)

ouTo1
ouToz
QouTo3
ouTo4
ouTos
ouT06
ouTo?
ouTos| -
OuT09 |-
OUT10|—
OuUT1 |~
OuUT12|~
QUT13
OUT14 |
OUT15|—
OuUT16~

-

-

alolalolalolale

il

Q1

Q2

Q3

Q4

Qs




12 Asbik nporpammupoBanns ST

12 fAsbik nporpammupoBaHua ST

ST (Structured Text) - 3TO TEKCTOBLIN S3bIK BEICOKOrO YPOBHS. ABMSETCS OOHUM U3 MATU S3bIKOB, NOAAEPKUBAEMbIX
ctaHgaptom MOK 61131-3.

B Owen Logic goctynHo co3gaHne yHKUMIA U yHKLUMOHArbHbIX 6r10KkoB Ha s3blke ST.

* CuHTtakcmc 12.1

e Twunbl gaHHbIX 12.3

* KoHcTpykumm a3bika 12.4

* CucremHble pyHKummM 12.5

* CucrtemMHble yHKUMOHaNbHbIE 6roku 12.6

12.1 CuHTaKcuc

KntoueBble crosa MOryT ObITb BBEOEHbI B CMMBOMax BEpPXHEro n HWXHero perncrpa. I'Ipo6er|b| n TaGyJ’IFILI.VIFI He
BIINAKOT HA CUHTaKCUC N MOTyT ObITb NCNONb30BaHbI Be3ae.

MimeHa nepemeHHbIX, PyHKUMA 1 PYHKLMOHAarbHbIX 65TOKOB MOAYMHSAOTCA CriedyoLwmM npaBunam:

*  msa He gOMKHO codepkaTtb NPobenoB 1 cneLcnmBoros (Hanpumep, !, @ u T.4.). VckntodeHme — cumBorn
HWXKHEro nogyepkmBaHus (_);

*  VIMs JOMKHO HauMHaTbCs ¢ OYKBbI;

*  IMa nepeMeHHOn MOXET codepKaTb TOIbKO ByKBbI NATUHCKOrO andaBuTa;

*  ma He 0OMKHO coaepKaTb HECKOMNbKO CUMBOSIOB HVXKHEro nogyepkmBaHus(_), pasMeLleHHbIx nogpsa (T.e.
ums i__Test HepgonycTumo, a ums i_Te_st - gonycTtumo);

* Peructp nmeH oobekToB He yuntbiBaeTcs (ITest n iTEST Gynet MHTEpNpeTUPOBATLCS Kak OAHO U TO Xe UMSI);

* Ha gnuHy MMeHn He HakMnagblBaeTCs HUKAKUX OrpaHUyeHuii;

*  Msa He gomkHO coBnagaTh C OAMH U3 3ape3epBUPOBaHHbIX KroYeBbIX cnos (Hanpumep, VAR, INT, u t.4.);

* PekomeHayeTcd A4Sl MMEH NepeMEHHbIX UCTONb30BaTh BEHIEPCKy HoTauuo u ctunb lowerCamelCase.

12.1.1 NMo6uTOoBLIN AOCTYN K NepPEeMEeHHbIM

MobuToBbin gocTyn goctyneH ans nepemeHHbix Tvuna UDINT. Ona obpalieHms Hy»XHO UCMNOnb30BaTh CreayroLLyto
copmy:

[lepemeHHas.Homvmep TpebyemMoro OuTa

Mpumep
Variable.l := TRUE;
Variable.31 := FALSE;

Homep 6uTa npu aToM AormkeH ObiTh 3agaH Lenbiv ynucnom ot 0 go 31. Mcnonb3oBaHMe NEPEMEHHbIX B Ka4yecTBe
Homepa buTa He fonyckaeTcs.

12.1.2 Ucnonb3oBaHune (PYHKUUIN B APYrvX afieMeHTax nporpammbl Ha ST
®PYHKUMIO MOXHO BbI3BaTb B APYron (PyHKUMM unn dyHKUMOHaNbHOM Bnoke. [na 3TOro Hy>HO MCnonb3o0BaTb
cneayowmin dpopmart (HedpopmarbHbIA BbI30B):
Ums ¢pyHKUyuU (MepeduciieHue Yepes 3ansimyro 8xo008 ghyHKUUU)
Mpumep
FUNCTION rFunl: REAL;
VAR INPUT
rInl : REAL;

rIn2 : REAL;
END_ VAR

rFunl := rInl + rIn2;

END FUNCTION

Ectb pyHKkuma rFunt:

Ee BbI30B B (byHKUMM rFun2 GyaeT BbIMMAQETb criegyowmmM obpasom:
FUNCTION rFun2: REAL;
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12 Asbik nporpammupoBanns ST

VAR INPUT
rInl 0 : REAL;
rInfl 1 : REAL;
rInfl 2 : REAL;
END VAR

rFun2 := rInl 0 * rFunl(rInfl 1, rInfl 2);

END FUNCTION

®yHkuma rFun2 Byget BosBpallatb 4Mcno, pasHoe npoussegeHuio rin1_0 Ha cymmy rinf1_1 u rinf1_2, kotopble
3aJatoTcs Ha BXoAe 3Ton PyHKUMK.

12.1.3 Ucnonb3oBaHue oaHOro PyHKLUMOHaNbLHOro 6yoka B Apyrom
Ok3eMnNsipbl 04HOro hyHKUMOHAanNbHOro 6noka mMoryT 6bITb CO3A4aHbl B ApYromM YHKUMOHANbLHOM Bnoke, a UMeHHO B
obracTtn obbaBNEHUs NoKanbHbIX NepeMeHHbIX B hopmare:

(kpaTkoe 0603Ha4YeHue):(MMa PyHKLUMOHaNbLHoro 65noka)

Mocne cos3gaHusa ak3emnnspa (yHKUUMOHANbHOrO 6Gnoka MOXHO HauuHaTb paboTy ¢ ero gaHHbiMu. Bxogbl
ak3emnnsipa 6noka JOCTYMNHbI Ans 3anucu n3BHe. Bbixoabl — Ans YTeHus.

Bbi3BaTtb 3K3eMNnAap MOXHO Mo-pa3HOoMY. B kavectBe npmnmepa pacCcMoTpUM BbI30OB CHETHMKa ANnA NPpAMOro cyeta,
KOTOprVI cos3pgaeTcs Kak wabnoH npwn co3gaHunn (byHKLI,I/IOHaJ'IbHOFO 6noka.

1. Yepes popmanbHbIn BbI3OB:
FUNCTION BLOCK fb2
VAR _INPUT

xIn : BOOL;
END VAR

VAR OUTPUT
xAlarmMax : BOOL;
udiQ : UDINT;

END VAR
VAR

fbl : functionblockl; //oOGbaBieHMe sk3eMIIgpa OYHKLMOHAJBHOTO OJIOKa
END VAR
fbl (U := xIn, Q => udiQ); //BH30B 3K3eMIUIdpa OGYHKLUMOHAJBLHOTO OJIOKa
IF fbl.Q > 10 THEN

xAlarmMax := TRUE;
END IF

END FUNCTION BLOCK

NMPUMEYAHUE .
O6paTtute BHUMaHWe Ha cneuuduyeckmin onepaTop KONMMPOBaHUS 3HAYEHWUS U3 BbIXOOHbIX

nepemMeHHbIx 6rioka («=>»).

2. Yepes obGpalleHue k Bxogam/Bbixodam yHKLMOHaNbHoro broka (06bsBneHne nepeMeHHbIX aHanorMyHoe):

fbl.U := xIn; //3anmch HOAaHHEIX Ha Bxon ®B
fbl (); //Be30OB sk3eMyigpa QYyHKUMOHAJIBLHOTO 6JiIOKa

udiQ fbl.Q; //urTenHue BhxOIa sk3eMmigpa OB
IF fbl.Q > 10 THEN

xAlarmMax := TRUE;
END IF

Ha Bbixoge fb2 6ynet nHamkaumsa npesbiweHns 10 UMNYNbCOB Y HAKOMMEHHOE 3HAYEeHNe CYETUMKA.

(D ‘I’IPEHVI’IPE)KD,EHVIE

O6bABNATL 3Kk3eMNNSAP YHKUMOHanbHoro 6rioka B Terne yHKLMUM HEenb3s.

(D ‘I'IPEJ]VI'IPE)KD,EHI/IE

B dyHKuMoOHanbHOM brioke Ha ST MakcumarnbHasi BNOXeHHOCTb 6r1oKoB — He Gonee 8.
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dPyHKuMoHanbHble 6rnokn Ha ST He nogaepxusatoT nepemeHHble Tuna RETAIN.

(D ‘I'IPEHVI'IPE)KD,EHVIE

(D NPEAYNPEXOEHNE

dyHKUMOHanbHbIe 6rioku Ha ST pesepBupytoT MecTo B namsaTh MN3Y nocne nx gobaenexHnsi B 6ubnunorteky
NnpoekTa, HE3aBMCUMO OT TOTO UCNONb3YHTCA OHM B MPOEKTE UIN HET.

12.1.4 KommeHTUpoBaHue B peaakrtope ST

Pepaktop ST B Owen Logic noggepxuBaeTt pyHKUMIO KOMMEHTUPOBaHMS. [JOCTynHbl ABa TUNa KOMMEHTapUEB:
1. OpgHocTpouHbii. Ero mapkepom aBnsieTcs ABoWHOM crietd — //

2. MHorocTpoyHbin. Ero Mapkepom sensieTcs:

* (*— Ha4ano KOMMeHTapus;
* *)— KOHeL, KOMMEHTapus.

12.1.5 KonupoBaHue anemeHTOB Ha ST Mexay npoekTamm

[nsa konnpoBaHUa KOMNOHEHTOB Ha ST Mexay NpoekTamu criegyert:
1. Bblgenntb Ha CXemMe UCXOAHOro NPoeKTa Te areMeHTbl Ha ST, KoTopble HEOOX0AMMO CKONMPOBATh.

2. CkonupoBaTtb BbiGpaHHbIE 31IEMEHTbI C MOMOLLbIO coveTaHust knasuw Ctrl + C nnm ¢ nomoLubo
KOHTEKCTHOIO MEHI0.

function2l
—_— i tVariabl
b e II M Cospats makpoc  Ctrl+M
#  Penaktuposats
. ¥panuTe
functionblock21l
o - E Konupoeate
fﬁ BrTaEuTE

S ) CeolicTea

PucyHok 12.1

3. OTKprTb NPOEKT ANd BCTaBKMN CKOMMUPOBAHHbIX 3J1€EMEHTOB.

4. BcTaBUTb 9NeMEHTLI Ha CXeMy BTOpPOro npoeKkTa C NoOMOLLbH COYeTaHnA KrinaBuLl Ctrl + V vinu ¢ nomoulpbto
KOHTEKCTHOIo MeHHo.

B pesynerate B 6|/|6m40Te|<y KOMIMOHEHTOB MNpoeKkTa B COOTBeTCTByPOLLI,I/IIZ pasaen pobaeAatca WwabnoHbl Bcex
CKONMMPOBAHHbIX 3J1IEMEHTOB.

m NMPUMEYAHUE

1. Ecnu B 61bnnoteke KOMMNOHEHTOB HET rPynnbl, KoTopas Gblna ykasaHa Ansi CKOnMPoBaHHOMO
KOMMOHEeHTa, oHa byaeT co3aaHa.

2. Ecnurpynna ckonnpoBaHHOro KOMMOHEHTa He Yka3aHa, wabnoH 6yaet gobaeneH B nanky Opyroe.

|_|pVI KONMnpoBaHUN COXPaHAKTCA BCe CBA3M Mexay BCeMU KOMMOHEeHTaMW, KOTOpble BoOwM B onepauunto
KonnpoBaHuA.
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NPEOYNPEXOEHUE
(D Ecnu kakon-nnbo 13 ckonmpoBaHHbIX 3NIEMEHTOB COAEPXUT OLLNOKY, BCTaBKa 3NIEMEHTOB Ha CXeMy NpoekTa
OyoeT oTMeHeHa.
Otobpa3utcs cooblyeHre 06 ownbke ¢ ykazaHUeM MMEHN HEKOPPEKTHOrO afieMeHTa.

:Dwenan: X

KomnoxesT functionblockl He nopoep&WBAETCA B
JaHHOM OOKYMEKTE,

PucyHok 12.2

lMpoyne KOMMOHeHTLI 0TOOPasAaTCs B Grbrnmoteke KOMMNOHEHTOB B COOTBETCTBYIOLLMX pasgenax.

12.2 lokymeHTUpoBaHue B peaaktope ST
Penaktop ST nogaepxuBaeT yHKUUIO JOKYMEHTUPOBAHMS.
MapkepoM 0OKyMEHTUPOBaHUSA ABMASIETCA TPONHOWM cnaLu «///».

HokymeHTupoBaHue gobaenseTtca Hag obbekTamu: obbsaBneHne PyHKLMKM / PYHKUMOHanbLHOro 6rnoka, oobsasneHe
BXOAHOM / BbIXOOAHOW NepeMEHHOMN.

Tern gn4a OOKYMEeHTUPOBaHUA nepeyncneHbl B Tabnuue HuxXe.

Ter OnucaHue

<Description>...</Description> | OnucaHue anemeHTa nporpamMmmebl (PyHKUUKN, PYHKUMOHANBHOTO Bnoka,
BXOZHOW 1 BbIXOAHOW (TOMbKO ANs pyHKUMOHanbHoro 6rnoka) nepemMmeHHon)

<Author>...</Author> Nmsa cospgatens dyHKUMmM unmn gyHKLMoHanbHoro 6roka

<GroupName>...</GroupName> | im4 rpynnbl AN rpynnupoBKU PyHKLUUK M OYHKLUMOHaNbHOro 6rnoka B
B1bnnoTeke KOMMNOHEHTOB

<OutputDescription>... Onucanue Bbixoga yHKUMK
</OutputDescriotion>
<Password>...</Password> Maponb gns gocrtyna B 6ok

WHdopmaLuma n3 TeroB AOKYMEHTMpoBaHMS OyaeT oTobpaxaTbCsa B CHUMNMNETax Mpu BbI30BE (QYHKUMM Wnn
byHKLMOHanbLHoro 6rnoka.

GE1 (
/ /nepewii FUNCTION_BLOCK Sp_ch /// BoyMchAeHWe YCTABKW Wara perynqpoBaHua
1@ rPv_in :
STAGEL (A .| VAR_INPUT xStart: bool /// Paspewenue na paboTy Bnoka P
t} rSpRF VAR_INPUT rPv_in: 1 /17 H3MepeHHOS 3HauYeHWe
xStartHol ﬁb E VAR_INPUT rSpRF: /// BxogHas yCTaBKa
xEndHoldl & r5pEnd VAR_INPUT rSpEnd: real /// KoWweunaa ycTaska wara
t} udiHoldTime VAR_INPUT udiHoldTime: udint /// Bpema Boepxxu
//8Topo# D rspstart VAR_INPUT rSpStart: real /// HavaneHar ycTaEka wara
VAR_QUTPUT rSp_out: real /// BuxopHaA YyCTaeka
STAGE2 (X ?3 rSp_out 1 VAR_OUTPUT xStartHold: bool /77 ®nar HadYana CcTaaMM BHOSPKKM i
xStartHol 1@ %StartHold 5 | VAR_OUTPUT xEndHold: bool J// ©nar OKOHYAHWA CTafMM BsiAspDRKW
*xEndHold2
?@ xEndHold

PucyHok 12.3

[DokymeHTUpoBaHue chyHKUUU
///<Description>llpeocbpasoBaTesib CONPOTHBIIEHMA B TeMmrneparypy (Ptl1000)</Description>
///<OuptutDescription>Temneparypa</OutputDescription>
///<Ruthor>OBEH</Author>
///<GroupName>TeMmrnepaTypHeit naTumnku</GroupName>
FUNCTION f PT1000: REAL; // QyHKUMS OJId OaTuMKa TepMOCONpoTuBjeHms PT1000
VAR INPUT

///<Description>Conporusnenmne</Description>
R : REAL;
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END VAR

MNocne nMmnopTa B MeHepKep KOMMOHEHTOB onncaHune (pyHKLl,I/II/I 6yneT npencrtaBiieHO B COOTBETCTBUU C YKa3aHHbIMU
Teramu JOKyMeHTUpOBaHU:

[NpeobpasoBaTtens conpoTuenexus B Temnepatypy (Pt1000) f_PT1000

///<Description> nepeg dyHrumei

[ata cozganua: 22 gexabpa 2023 r. AsTop: OBEH  ///<Author>
Jata usmenenna: 15 aneapa 2024 . Ipynna: AHanoroesie NpecBpasoBaHna
E_ 1 9
///<GroupMame>

/{{<Description= e var_input

Bxoa Tun OnucanHne

R C nnaearowed 3anatoi | ConpoTUBNEHKHE

/{/<0OutputDescription>

Beiog Tun Onucanne

o] C nnasarowlei 3anatoi | Temnepatypa

PucyHok 12.4 —

Mpumep AOKyMeHTMPOBaHUA (pyHKLMOHANbHOro 6rokKa
///<Description>Cueruuk myisg npamoro cuera</Description>
///<Ruthor>OBEH</Author>
///<GroupName>TarMeps 1 cueTumku</GroupName>
FUNCTION BLOCK fb Counter

VAR INPUT

///<Description>IerexTop MMNyJbcoB</Description>
U : BOOL; //BxonmHas INepeMeHHas C TUIOM IOaHHHX bool

///<Description>®nar cbpoca cuetumka</Description>
Res : BOOL; //BxomHas HnepeMeHHas C TMUIOM OaHHEIX bool

///<Description>llpenyCcTaHOBJIeHHOE 3HaueHue cueTumka</Description>
N : UDINT; //BxomHas IepeMeHHas C TMUIOM IaHHEX bool

END VAR
VAR _OUTPUT

///<Description>3HaueHnue cuerTunuxa</Description>
Q : UDINT; //BrIXOOHas IepeMeHHas C TUIOM JaHHuEX udint

END VAR

Mocne nmMnoptTa B MeHeKepPp KOMIMOHEHTOB oOnucaHune beHKLIMOHaJ'IbHOFO onoka 6y,u,eT npeacrtaBneHo B
COOTBETCTBUM C YKa3aHHbIMUN TEramMmn JOKYMEHTUPOBaHUA:
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CueTtuuk ana npamoro cyeta fb_Counter

[/ {<Description> nepeg @6

[Fb_tuT] [ata cosganua: 12 aneapa 2024 r. Astop: OBEH [l/=author=
T 2
R=s

N

///<Description> B var_input

[lata nsmeHenna: 15 aneapn 2024 r. Ipynna: TaimMepsl U CHETUMKK f{{<GroupName=

Bxoa Tun OnucanHne

U Bynesckoe JeTekTop MMy NsCoB

Res Bynesckoe @nar cBpoca cHeT4vKa

M Llenouncnennoe | [NpegycTaHoBNEHHOE 3HAYEHNE CHETUNKS

///<Description> B var_ouput

Beiog Tun Onucanne

Q LenouncnenHoe | 3HadeHne cHeTHMKA

PucyHok 12.5 —

12.3 Tunbl gaHHbIX

Tun AaHHbIX NepeMeHHON onpedenseT pog MHgopMauuW, guanas3oH NpeacTaBlNeHMn U MHOXECTBO OOMYyCTUMbIX
onepauun.

NPUMEYAHVE ) )
J'l+06ylo nepemMeHHyr MOXXHO UCMNOoJib30BaThb TOJ1bKO MOCTie ee obbaABNeHus. anICBaVIBaTb 3Ha4YeHunAa ogHoOu

nepemMeHHOMN OPYron MOXHO, TONMbKO €Cnv OHW O4HOro Tuna. B NnpoTMBHOM crnyvae ncnonb3yTcd
npeobpasoBatenu Tunos 12.4.1.3.

NMPEAYNPEXOEHUE
(D MpeobpasoBaHre GonbLLKX TUMOB B 6oriee MenK1Me MOXET NMPUBECTU K MOTEpe UHGOpMaLIK.

Tunbl gaHHbIX, NogaepxaHHble B Owen Logic, nepeyncneHbl B Tabnuue HUXe:

HasBaHue Tun Bo3MoXHblIe 3Ha4YeHuA Pas3mep B 6amTax
BOOL Jlornyeckui FALSE, TRUE 4 b6anta
UDINT LlenouncneHHbIn 0...4294967295 4 GaiTa
REAL BellecTBeHHbIN —1,2%10-38...3,4x1038 4 banTa

T#0...4294967295ms
T#0..4294967s

T#0..71582m .
WHTepBa eme
TIME HTepBan BpeMeHU T#0. 1193h 4 GanTta
T#0..49d
T#0..49d17h02m47s295ms
DT Bpems cyTok 1 Aata 6D-2§-210500-01-01-00:00:00“2136-02-07- 4 Gaiita
ARRAY Maccus — —

12.3.1 3ape3epBUpOBaHHbIe KIlOYeBbIe ClOBa

NMPUMEYAHUE
El B tabnuue nonyXupHbIM LWPUMOTOM BblAENeHbl AOCTYMNHbIE AS UCMOMb30BaHWA CoBa.
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ABS END_REPEAT READ_ONLY THEN

ACTION END_RESOURCE READ_WRITE TIME

AND END_STEP REAL TIME_OF_DAY

ARRAY END_STRUCT REAL_TO_BOOL TIME_TO_UDINT

AT END_TRANSITION REAL_TO_UDINT TO

BEGIN END_TYPE REPEAT TOD

BOOL END_VAR RESOURCE TRANSITION

BOOL_TO_REAL END_WHILE RETAIN TRUE

BOOL_TO_UDINT ENO RETURN TYPE

BY EXIT SEL UDINT

CASE F_EDGE SHL UDINT_TO_BOOL

CD32 FALSE SHR UDINT_TO_DT

CONFIGURATION FOR SINT UDINT_TO_REAL

CONTINUE FROM STEP UDINT_TO_TIME

DATE FUNCTION STRING UINT

DATE_AND_TIME FUNCTION_BLOCK STRUCT ULINT

DC32 GET_DATE_TIME SYS.BLINK UNTIL

DINT GET_TIME SYS.CLOCK USINT

DO IF SYS.CLOCKWEEK VAR

DT INITIAL_STEP SYS.COMPARE_DATE_ |VAR_ACCESS
TIME

DT_TO_UDINT INT SYS.CT VAR_CONFIG

DWORD LINT SYS.CTN VAR_EXTERNAL

ELSE LREAL SYS.CTU VAR_GLOBAL

ELSIF LWORD SYS.DTRIG VAR_IN_OUT

EN MOD SYS.FTRIG VAR_INPUT

END NON_RETAIN SYS.IS_LEAP_YEAR VAR_OUTPUT

END_ACTION NOT SYS.RS VAR_TEMP

END_CASE OF SYS.RTRIG WHILE

END_CONFIGURATION |ON SYS.SR WITH

END_FOR OR SYS.TOF WORD

END_FUNCTION POwW SYS.TON WSTRING

END_FUNCTION_BLOCK |PROGRAM SYS.TP XOR

END_IF R_EDGE TASK

12.3.2 MaccuBbl

CuHTakcuc oobABNEeHns maccumBea

,U,J'Iﬂ obObABNEHUs Mmaccusa NPpUMEHAETCA cnep,yrou.wlﬁ CUHTaAKCWUC:
<Mms maccupBa>:ARRAY [MHmexkcl. .VMHmexcN]OF <THUII SJIEMEHTA>:=[3HaueHMe 10 YMOJIUaHMIO
BHaUueHMe 10 yMOJIUaHmio sJjemMeHTaN];

syeMeHTal, 3HaueHMe [0 YMOJIUaHMIO BJIEeMeHTaZ,

loe:

MHpekct - HOMEpP NnepBoro ajfieMeHTa MacCunBa;

MupekcN - HOMep nocnegHero aremMmeHTa MmaccmBea.

MpaBuno ansa MHOEKCOB:

* Homep NHaekcN He MoXeT BbiTb MeHbLUe unu paBHO HoMepy NHaekct;
*  MHpekcbl AOmMKHBI ObITb TOMBKO LENOro Tuna U He MoryT NpMHMMaTh oTpuLaTenbHble 3HaYeHS.

Mpumepbl 06bABNEHUA MaccuBa:

Massl: ARRAY[O0..2] OF UDINT; //oObaBJjieHME MAaCCHBaA COCTOSANETO M3 TPeX 3JIEMEHTOB

Turna UDINT
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Massl: ARRAY[O0..2] OF UDINT :=[1, 3, 51; //uHuumanmsaumus 3JEMEHTOB MacCCUBa IIpHU
OOBABJIEHUM MacCUBa

Owunbkm npy 0ObSIBNEHNN MaccuBa:

Massl: ARRAY[0O] OF UDINT :=[1, 5]; //omumbka: pasMEepHOCTb MaCCHBa INOJDKHA OHITH
yKasaHa B Bume <LeJioe UMCIIO>...<lejloe UYuUCIo>

Massl: ARRAY[] OF UDINT; //ommbka: pa3MepHOCTb MACCUBA [OJIKHA OBITH yKas3aHa B
Buge <LeJjyioe UMCJIO>. . .<LeJjioe UYMCIIO>

(:MHTGKCMCFHU!AOCTyHaI(aﬂeMeHTaNIMaCCMBa

,U,J'Iﬂ 0OCTyna K 3fieMeHTaM MacCuBa NpuMeHAeTCA CJ'IeD,yIOLLl,I/IVI CUHTAaKCUC:
<Mmsa mMmaccuBa> [ugexcl];

anIMepr pa6OTbI C 3rnemMmeHTaMn maccumBa:

VAR:=Massl[5]; //mpucBoeHMre MNepeMeHHOM Var 3HaueHMs M3 NATOTO BJIEMEHTa MaCCHBa
VAR:=Massl[5]+5*2;
VAR:=UDINT TO BOOL (Massl[5]); //mpucBoerHme mnepemMeHHOM Var npeobpas0BaHHOTO 3HAYEHUS
M3 NATOTO BJIEMEHTA MacCuBa
VAR:=(Massl[i]); //mpucBoeHMre mnepeMeHHONM Var 3HaueHMs M3 1 sJeMeHTa MacCHuBa,

Toe 1 - nmepeMeHHas (JloKajibHas/BxOoOHAaS)

Mpu paboTte ¢ MmaccrBamu OENCTBYIOT criegytoLiue npasuna:
1. MaccumB MOXET ObITb TONBLKO OOHOMEPHBIN.
2. Konn4yecTtBo arnemMeHTOB MaccmBa orpaHnyeHo o 32768 anemeHToB.
3. Q3nemeHTbl Maccua moryT 6bITb cneaytowmx Tunos: BOOL, UDINT, REAL, TIME v DT.
4. TloggepXka MaccuBa TOMbKO A1 NOKarnbHbIX MEPEMEHHbIX, KOTOpble 00BbABMAIOTCA B Onoke
VAR...END_VAR.

5. TocnemoBaTenbHOCTb 3HAYEHMI MO YMOMYaHMIO ANS fIEMEHTOB MacCcuBa 3aKroyaeTcsi B KBagpaTHbIe
CKOOKM.

6. I'IpM WHULMann3auumn arieMeHToB MaccrBa, KONnM4eCcTBO 3Ha4YEeHU Mo YMOJ14aHUIO JOJTKHO COOTBETCTBOBATL
KOMM4eCTBY 3J1EMEHTOB MaccuBa.

Mpumep:

Massl: ARRAY[O..3] OF UDINT:=[1,3,5,7]1;
Owwunbka:

Massl: ARRAY[O..1l] OF UDINT:=[1,5,7];
Massl: ARRAY[0..1] OF UDINT:=[1];

OrpaHundeHus npu paboTe ¢ maccuBamu:
1. He nogaepxaH nobMTOBbIN AOCTYM K 3aNeMeHTam Maccmea.
Mpumep:

Massl: ARRAY[0..1] OF UDINT:=[1,5];
Massl[l].l:= TRUE; //oumbBxa

2. He noggepXaHo NoBTOpeHMe nocriegoBaTeribHOCTUN 3Jf1IeMEHTOB MacCuBa.
Mpumep:

Massl: ARRAY[O0..5] OF UDINT:=[1,5,7(2)]; //rme (2) o3HauaeT [NOBTOpPEHME
nocyenosarensHocTn [1, 5, 7] 2 pasa //oumbka

3. He nopggepxaHo NpUCBOEHWNE 3HAYEHNSI CPa3y HECKOMNBbKNM 3fieMeHTaM MaccuBa.
Mpumep:

Massl[1l, 5]:=1; //oumbBka: NpMCBOEHME 3HAUEHMS 1 MEepBOMY U MIATOMY
BJIeEMeHTaM MacCCHUBa

I'Ipwmep ncnonb3oBaHNA MaccmBOB.
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12.4 KoHCTpYyKUUU A3bIKa

K KOoHCTpyKUMAM a3blka ST oTHOCATCS:

* apudmeTtudeckune onepaunn 12.4.1.1;
6uToBble onepauun 12.4.1.2;

onepauun npeobpazoBaHusa TUMOB AaHHbIX 12.4.1.3;
nornyeckue onepaunn 12.4.1.4;
onepauun cpaBHeHus 12.4.1.5;
onepauuns npuceoeHus 12.4.2;
KoHCcTpyKkums IF — ELSIF — ELSE 12.4.3;
KoHcTpykums CASE 12.4.4;
koHcTpykums RETURN 12.4.5

umkn FOR 12.4.6;

umkn WHILE 12.4.7;

unkn REPEAT — UNTIL 12.4.8.

NPUMEYAHUE .
lNpw 3anncuK BbIpaXKeHU oMYCTUMO UCMOMNb30BaTb NepeMeHHbIe (BXOAHbIE, BbIXOAHbLIE U STOKarbHbIE) U

m KOHCTaHTbI.

12.4.1 Onepauun

12.4.1.1 ApudmeTnyeckue onepauum

Onepauus KnioueBoe cnoso Tunbl AaHHbIX Mpumep ncnonb3oBaHuA
CnoxeHue + OUT:=IN1T+IN2+ ...
YMHOXeHne * OUT:=IN1T*IN2* ...
BbluntaHne - IN, OUT: UDINT/REAL OUT:=IN1-1IN2
[eneHne / OUT:=IN1/IN2
OcraTtok oT .
LLleNoYNCIEHHOro AeneHus MOD OUT:=IN1 MOD IN2
AbcontoTHoe 3Ha4yeHne ABS (IN) IN, OUT: REAL OUT := ABS (IN1)
POW (IN, N)
Bo3BegeHue B cTeneHb IN — ocHOBaHwue IN, N, OUT: REAL OUT := POW (IN1, N)
N — cTteneHb
NMPUMEYAHUE

Mpu 3anncy apudPMETUHECKNX BbIPaXKEHWI AOMYCTUMO MCMOMb30BaHMe CKOBOK AN yka3aHus nopsgka
BblYMCIIEHUN. [leicTBME, 3aKIoYeHHoe B CKOOKM, UMEEeT HaMBbICLUMIA NPUOPUTET NpU BbluMcieHnsx 12.4.1.6.

12.4.1.2 butoBble onepauuu

Onepauus KnroueBoe cnoeo Tunbl QaHHbIX Mpumep ucnonb3oBaHUA
Mo6uToBbLIN CABMI BNEBO SHL (IN, N) IN, OUT: UDINT OUT := SHL (IN1, N)
MobuToBbIN cABUT BNPaBO SHR (IN, N) N:1..32 OUT:=SHR (IN1, N)

Hewndparop.
MpeobpasyeT ABONYHbIN DC32 (IN) IN, OUT: UDINT OUT:=DC32 (IN1)
Kopg, B MO3MLUMOHHbINV KOf,.

LWndppaTop.

Mpeobpasyet CD32 (IN) IN, OUT: UDINT OUT:= CD32 (IN1)
MO3WLMOHHBIN Kof, B
[ BOWYHbIN KOf.

12.4.1.3 Onepauunu npeobpasoBaHUA TUNOB AAHHbIX

Onepauus KnroueBoe cnoBo Tunbl AaHHbIX Mpumep ncnonb3oBaHusi
IN: UDINT OUT:= UDINT_TO_REAL
UDINT_TO_REAL (IN - =
UDINT & REAL - - (IN) OUT: REAL (IN)
IN: UDINT OUT:= UDINT_TO_BOOL
UDINT_TO_BOOL (IN - =
UDINT 8 BOOL _TO_ (IN) OUT: BOOL (IN)
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Onepauus KniouyeBoe cnoBo Tunbl AaHHbIX Mpumep ncnonb3oBaHus
UDINT B TIME UDINT_TO_TIME (IN) (')NUTUET’:,’:‘ATE ouT:= UD'(PNT)_TO_TIME

UDIMT & DT UDINT_TO_DT (IN) lg:uUT?IDNTT OUT:= UDINT_TO_DT (IN)
REAL 8 UDINT REAL_TO_UDINT (IN) oIL,J\lT::RUEDAlle OuT:= RE%_)TO_UDINT
REAL 8 BOOL REAL_TO_BOOL (IN) OlL[\Jl':I':RBEC')A\CL)L ouT:= REﬁkﬁTO_BOOL
BOOL B REAL BOOL_TO_REAL (IN) O”C‘JIT:BF?S/L-L OuT:= BO(?I\I])_TO_REAL
BOOL 8 UDINT BOOL_TO_UDINT (IN) OILI]]':I':BUOD?II\_IT OuT:= BO%_)TO_UDINT
TIME & UDINT TIME_TO_UDINT (IN) OLNTZ:L”\D/'I'IE\IT OuT:= T"VLFI\T)TO_UDINT

DT & UDINT DT_TO_UDINT (IN) OUI"I}:l:UDDTINT OUT:= DT_TO_UDINT (IN)

12.4.1.4 Ilornyeckne onepaummn

Onepauus KnioueBoe cnoBo Tunbl AaHHBLIX Mpumep ncnonb3oBaHusA
Jlornyeckoe otpuuaHue -
«HE» NOT OUT:=NOT IN1
J'Iormq}gz::z:eo;;ﬂg:(eme AND OUT := IN1AND IN2
MUy & IN, OUT: BOOL OUT:=IN1 & IN2
[un3bloHKUMA
Jlornyeckoe cnoxeHune OR OUT:=IN1 ORIN2
«NMN»
Mckntovatowee NINA XOR OUT:=IN1 XOR IN2

12.4.1.5 Onepauuu cpaBHeHuUs

Onepauus KnroueBoe crnoso Tunbl gaHHbIX Mpumep ncnonb3oBaHusa
Bonblue > OUT:=IN1>IN2
bonbLue nnm pasHo >= OUT:=IN1>=1IN2
PaBHo = IN: UDINT/REAL OUT :=IN1 =IN2
MeHbLue nnm paBHo <= OUT: BOOL OUT:=1IN1 <=1IN2
MeHbLue < OUT:=1IN1 < IN2
HepasHo <> OUT:=IN1 <> IN2

12.4.1.6 MNpunoputeTbl onepaunmn

NMPUMEYAHUE

[i]

Onepau,vwl B Tabnuue pacnonoXeHbl OT HaUBbICLWLEro K HU3WemMy NpuopuTeTy. Yewm Bbile npuopuTeTt
onepauunn, TeM paHblLLle OHa BbIMOJIHAETCA.

Onepauus KnioueBoe cnoBo

Ckobkn (BbIpaxeHue)

Bb130B pyHKLMN 1 DYHKLMOHanNbHOro 6roka Mpumep: fb1();

ButoBble onepauun function1 := ... ;
YHapHbIN MUHYC -
Jlornueckoe otpuuaxue NOT
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Onepauus KnioueBoe cnoBo
Bo3BegeHue B cTeneHb POW
YMHOXeHue *
HeneHve /
OcTaToK OT LieNoYMCIIEHHOrO AeNeHNs MOD
CnoxeHwne +
BbluntaHune -
Onepauun cpaBHeHUs! > <<=F >=
PaBHoO =
HepasHo <>
KoHBbOHKLMA &
INornyeckoe ymHoxeHne «M» AND
Uckntovatoee UJTAN XOR
[un3bloHKUMA OR
Jlornyeckoe cnoxexue «NN»

12.4.2 MNpuceoeHue

[na o6o3HaYeHNs NPUCBOEHNA UCMONb3YeTCA NapHbIA 3HaK «:=». B npaBoi 1 NeBol YacTu BblpaXKeHUs JOMMKHbI
OblTb onepaHabl OOHOrO TUNa (AaBTOMaTMYeCcKOro MpuBEAEHWsT TWUMOB He MpeaycMoTpeHo). B nesoi vactu
BblpaxeHus (MpUHUMaloLLas CTOPOHA) MOXET ObiTb UCMonb3oBaHa TOMbKO NepemMeHHas. lNpaBas 4YacTb MOXeT

cofepiKaTb BblpaXKeHne Ui KOHCTaHTYy.
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12.4.3 Onepartop IF

Onepartop IF no3sonsdeT npoBepuTb OOHO WM HECKOMbKO YCMOBUN, U, ecrnn XoTs Obl OOHO M3 YCNOBUI SIBNAETCA
WCTWHHBIM, BbINOMNHUTL 3adaHHble AN 3TOr0 YCNOBMUS BblpaXeHUs. Nocrne BbINOMHEHWUST BbIPaXXeHWUIA NPON3BOAMTCS
BbIXOZ M3 ornepatopa — TO eCTb OCTaBLUMECS YCITOBUS Y)XKE HE MPOBEPSIOTCS.

PaCCMOTpI/IM pa60Ty oneparopa Ha npuMmepe CurHanmsaunnm BbiXOoda 3Ha4YEeHUA Temnepartypbl 3a A0NyCTUMble
rpaHnubl:
FUNCTION BLOCK fb //mMma GyHKUMOHAJIBHOT'O OJoKa

VAR INPUT //oOBsaBJeHME BXOIHHX [1€PEMEHHEIX
rTemp : REAL;
END VAR

VAR OUTPUT //oOBABJIEHME BEIXOIHEIX II€PEMEHHEIX
xHigh : BOOL;
xLow : BOOL;

END_ VAR

VAR //0OBsaBJIeHME JIOKAJILHEIX I[I€PEMEHHEIX

rHighTemp : REAL := 20;
rLowTemp : REAL := 10;
END VAR

//oBsacTs koIa

IF rTemp > rHighTemp THEN

xHigh := TRUE;
ELSIF rTemp < rLowTemp THEN
xLow := TRUE;
ELSE
xHigh := FALSE;
xLow := FALSE;
END TIF

END FUNCTION BLOCK

Ecnu ycnoeue B onepatope IF BbinonHaeTcs (3HadeHne nepemeHHon rTemp 6onbiie rHighTemp), To nepemeHHow
xHigh 6yzet npuceoeHo 3HadeHne TRUE u npousongeT Bbixoq U3 onepatopa (Crneayollee ycrioBue NpoBepsThCs
He ByaeT). Ecnu xe ycnoBue He BbINOMHAETCS, TO NPOU30ONAET NPOBEpPKa CrieayoLero ycrnosus, pasMeLLeHHOro Bo
BnoxeHHoMm onepaTtope ELSIF. Ecnn ycnosue B ELSIF BbinonHsetcs (3HayeHne nepemeHHon rTemp MeHblue
rLowTemp), T0 nepemeHHon xLow OygeT npucBoeHo 3HadeHne TRUE u npousonger Bbixod M3 oneparopa
(cnepyrowee ycnosue npoeepsTbes He byaer). Ecnv Hu ogHo mn3 ycnosun B IF n ELSIF He BbinonHsAeTca (To ecTb
3Ha4yeHWe TemnepaTypbl HaxoguTcs B [OMNYCTUMbIX Mpefdenax), TO MNPOM3OWAET BbINOMHEHWE BbIPAXEHWUHN,
pa3MeLLEeHHbIX BO BroxxeHHoM onepatope ELSE — npuceoeHne nepemeHHbiM XHigh n xLow 3HauveHns FALSE.

Mcnonb3oBaHue BnoxeHHbix onepatopoB ELSIF n ELSE sBnsetcsa HeobsizateneHbIM. BHyTpu onepatopa IF moxet
ObITb pa3meLLEeHOo Npoun3BoribHoe Ymcro onepartopos ELSIF.

KoHCTpyKUMsi JOMYyCKaeT BMOXEHHOCTb, TO €CTb BHYTpW ofgHoro IF MoxeT ObiTh elle oguH U T. 4. Takke BHYyTpU
oneparopa IF moryT ObITb cnonb3oBaHbl Lkl 1 onepatop CASE 12.4.4.
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12.4.4 OnepaTtop CASE

Onepatop CASE nossonsieT cpaBHUTb 3Ha4YeHWe 3a4aHHON LLenoYnCIIieHHON NepemMeHHon (cenekTopa) ¢ Habopom
KOHCTaHT UMK LLeNOYUCIEHHBIX 3HAYeHNI (MeTKaMm), U B Criydae CoBNaeHns! BbIMOMHWUTL 3alaHHble A5 3TOW METKM
BblpaxeHusi. [locne BbINONHEHWS! BbipaXXeHUiA MPOM3BOANTCS BbIXOA, U3 orepaTtopa.

PaccmoTpum paboTy onepaTopa Ha npumepe:
FUNCTION BLOCK fbl //umMa dyHKUMOHAJIBHOTO OJIOKa

VAR_INPUT //oBBbaBJIeHMEe BXOIHEIX [IepeMeHHBIX
udiSel : UDINT;
END VAR

VAR OUTPUT //oOBABJIEHME BBIXOIHEIX I[I€PEMEHHEIX
xOutl : BOOL;
xOut2 : BOOL;
xOut3 : BOOL;
xOut4d : BOOL;
END VAR

//obracTs KoIa

xOutl := FALSE;
xOut2 := FALSE;
xOut3 := FALSE;
xOutd4 := FALSE;

CASE udiSel OF

0:
xOutl := TRUE;
1..3:
xOut2 := TRUE;
4, 6:
xOut3 := TRUE;
ELSE
xOut4d := TRUE;
END CASE

END_ FUNCTION BLOCK

Ecnun 3HauyeHune udiSel:

« PasHo 0, To xOut1 npumet 3Ha4yeHne TRUE;

* [lonageTt B gnanasoH 1..3, To xOut2 npumet 3HadeHne TRUE;

+ PaBHo 4 nnn 6, To xOut3 npumet 3HadeHne TRUE;

* He nonaget HU B 0AHO U3 YKa3aHHbIX 3Ha4yeHun, To xOutd npumet 3HaveHne TRUE;

Kak BMOHO 13 npumepa — MeTka MOXET BKIMo4aTb B cebsl HECKONBbKO 3HAYEHWI, NepevmCrieHHbIX Yepes 3ansTyto «4,
6», unu amvanasoH «1..3». Mpn 3TOM 3Ha4YeHUs OOHOW M3 METOK HE AOMKHbI COBMaAaTb CO 3HAYEHWUSIMU OPYrux.
Takxe, Npy ykazaHUM AvanasoHa 3Ha4eHu Havano AnanasoHa A0MKHO ObiTb MEeHbLLE ero KoHLa.

BnoxeHHbIn onepatop ELSE siBnsieTcs HeobsizaTenbHbIM; pa3mellieHHble B HEM BblpaXXeHWUS! BbINOMHSAKTCA B TOM
cny4vae, ecrniv 3Ha4YeHne CeneKkTopa He CoBMNaso HY C OOHOW U3 METOK.

[eicTtBus, NnpegycMoTpeHHble Ans 06paboTku kaxaoro u3 criydaes CASE, MoryT Mcnonb3oBaTh LMKIbI, onepaTopsl
IF n CASE.

12.4.5 Onepatop RETURN

Onepatop RETURN no3sonser BbINTH U3 NPOrpamMmmMHOro oobexTa.
Mpumep ncnonb3oBaHUS:

IF xDone THEN
RETURN;
END TIF;

udiCounter := udiCounter + 1;
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Ecnun nepemeHHas xDone npumet 3HadeHne TRUE, 1o BbipaxkeHue «udiCounter ;= udiCounter + 1» BbinonHaTcA
He BygeT (kak 1 BCe, YTO ByAeT HaXoOWUTCS HDKe B Tene NporpaMmei).

12.4.6 Linkn FOR

Onepatop FOR npumeHsieTcs ansg opraHvM3auumn LMKna C 3apaHee U3BECTHbIM 4Yucriom utepaumi. OBbIYHO OH
ucnonb3yetcs Ans onepauui Hag MaccMBamu AaHHbIX.

BHyTpu umkna moryT ncnons3osatbcs onepatopsl IF n CASE, a Takke gpyrve onepaTtopb! Lmkna.
B kayecTBe npvmepa paccMOTPUM peanu3aumio My3bipbKOBOW COPTUPOBKM OT MEHbLLEro K BonbLuemy:

FUNCTION BLOCK MaxI MinI //MaxkcuMajibHOE M MMHMMAaJIbHOE YMCJIO IPM IIOMOMM Iy 3HPbKOBONM
// COPTUPOBKM OT MEHBIIETO K OOJIbIIEMY

VAR INPUT //0oObaBlIeHMEe BXOIOHBIX [IepPEeMEHHEBIX

udiXl, udiX2, udiX3, udiX4, udiX5 : UDINT;

//IobaBiieHre HEOOXOOMMOTO KOJI-Ba BXOIHHIX [IE€PEMEHHBIX M ONpelejieHre THUMa IaHHBIX
END VAR

VAR OUTPUT //oOBABJIEHME BEIXOIHEIX I1€PEMEHHBIX
udiMaxI, udiMinI : UDINT;
END VAR

VAR //oOBaBiieHME JIOKAJIBHEIX [TepEeMEeHHBIX
udiI, udiJd, udiN, udiK : UDINT;

audiX : ARRAY [1..5] OF UDINT; //3BamaeTcs IOuala30H MaCCMBa U TUI OAHHHX MacCUBa

END VAR

//obsacTs koIa
//oBBLABIIeHMEe MacCcuBa

audiX[1l] := udiXl;
audiX[2] := udiX2;
audiX[3] := udiX3;
audiX[4] := udiX4;
audiX[5] := udiX5;
udiN := 5; // 3amaeTcs KOJI-BO UMCEJl IJid COPTUPOBKU (pasMep MacCuUBa)
FOR udiI := 1 TO udiN-1 DO
FOR udiJ := 1 TO udiN-udiI DO
IF audiX[udiJ] > audiX[udiJ+1] THEN
udiK := audiX[udid];
audiX[udiJd] := audiX[udiJd+1];
audiX [udiJ+1] := udiK;
END TIF;
END FOR;
END_FOR;
udiMaxI := audiX[udiN]; //BeHBOIMTCHA nocjenHee (MaKCUMaJIbHOE) UMCJIO MacCHuBa
udiMinI := audiX[1l]; //BeBOOAMTCH NepBOe (MMHMMAJIBHOE) UMCJIO MacCUBa

END FUNCTION BLOCK

MepemeHHas udil HasbiBaeTca wuTepaTopoM (CYETYMKOM) UMKNa. JTa NepemMeHHas [OorbkHa npuHaanexarb
uenouncneHHomy 3HakoBomy Tuny (UDINT). Nocne kaxgoro BbIMOMHEHUS Terna UMKna MPOUCXOAUT M3MEHEHUe
3Ha4YeHusa uTepartopa — no ymondaHuio Ha +1. [Nonb3oBatenb MOXET caM 3afjaTh «Llar» uTeparopa C NMOMOLLbIO
BMNOXeHHoro onepatopa BY. NMocne aToro cpasy npoucxoguT nepexop, K creayoLwen ntepaumm — To eCTb BECb LIUKIT
BbINONHAETCS «OT Havana u o koHuay. CTpykTypa OyaeT BbIrMsiAeTb creayowmm o6pasom:

// udil 6ymeT npuHMMATL 3Hauvenus 1, 4, 7, 10 m T.1.
FOR udiI := 1 TO udiN-1 BY 3 DO

// kKom UUKJa
END FOR
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I/ITepaTop (C‘-IeT‘-IVIK) UuKna, ero Ha4yalibHoe W KOHe4YHOe 3Ha4deHue, a TaKke npupawieHune ABnArTCA
uenoyncrneHHbiMn. OHM BBIYUCTISIOTCS A0 BXO4aA B LUKIT U U3MEHEeHUe 3Ha4YeHun nepemMeHHbIX, BXoaALlWnX B nioboe
M33TMXBHpameHMﬁ,HeHpMBeﬂeTKMSMeHeHMDHMCHaMTepaHMW

[ocpo4Ho BbINTK U3 LMKNa MOXHO Npu nomoLum onepatopa EXIT. Npumep CTpyKTypbl:

FOR udiI := 1 TO udiN-1 DO
IF audix[2] > 100 THEN
EXIT;
ELSE
// xKom UMKJa
END TIF
END FOR

MponycTuTb Wwar umkna moxHo npu nomowm onepatopa CONTINUE.

FOR udiI := 1 TO udiN-1 DO
IF udil = 3 THEN
CONTINUE;
ELSE
// Kono uuKJia
END IF
END FOR

12.4.7 Unkn WHILE

Onepatop WHILE vcnonb3yeTcs Ansg cosgaHus Lukna ¢ 3apaHee HeuM3BECTHbIM YMCMOM uTepaumi. 3aBeplueHne
uukna npousonaet, ecnu nposepsieMoe ycnosue BepHeT FALSE. lNpu sTom npoBepka ycrnosus BbinonHsetca 4O
BbIMOTHEHMS BbIpaXXeHus (UMK ¢ npegycnosuem). Takum obpasom, ecnu ycnosue cpasy Bosspawiaet FALSE, 1o
LMK HE BbINOMHUTCS HW pasy.

BHyTpu umkna moryT ncnones3oBatbcs onepatopsl IF n CASE, a Takke gpyrve onepaTtopbl LMkna.
[Mpumep KOHCTPYKUNK:

WHILE rVar < 100 DO
rVar := rVar + 1;
END_WHILE

PesynbratoM BbINOMHEHWSI JAHHOIO LMKna (C HadanbHbIM 3HavyeHnem nepemeHHon rVar ;= 10) 6yget umcno 100.
[loCpoOYHO BbINTM U3 LuKIia MOXHO npu nomoLm onepatopa EXIT.

MponyctuTb Wwar umkna moxHo npu nomowm onepatopa CONTINUE.

12.4.8 Linkn REPEAT UNTIL

Onepatop REPEAT ucnonb3yeTcsa Ans CO34aHus LMKNa C 3apaHee HEM3BECTHbIM YNCNOM ntepaumin. 3asepLueHme
uuKna npousonget, ecnu npoeepsiemoe ycrioue BepHeT TRUE. Npu aTom npoBepka ycrosus BoinonHsaetcs NMOCIIE
BbINOSIHEHMSA BbIpaXkeHus (LMkn ¢ noctycnosuem). Takum obpasom, ecrnu ycriosme cpady BosspawaeT TRUE, To
LMK BbINOMHUTCS OAMH pas.

BHyTpu umkna moryT ncnons3sosatbcs onepatopsl IF n CASE, a Takke gpyrve onepaTtopb! Lmkna.

MpyMep KOHCTPYKLIMU:

REPEAT
IF rVar > 100 THEN
EXIT;
END IF;
rVar := rVar + 1;
UNTIL rVar > 180
END REPEAT;

PesynsTratom BbINONHEHUSA AaHHOIO LMKNa (C HavanbHbIM 3HavYeHneM nepemeHHom rVar := 10) 6yget ymicno 101.
[ns nocpoyHoro Beixoda M3 LiMKa MOXHO ncnonb3osaTb onepatop EXIT.

MponycTuTb Wwar umkna moxHo npu nomowu onepatopa CONTINUE.
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12.5 CuctemMHble hyHKUUN

PyHKkumna GET_TIME
®dyHkuma GET_TIME BosBpaluaeT 3HadeHne Tuna TIME (4 Gawnrta), cogepkallee Bpemsi, npoluesluee ¢ MOMeHTa
nocrepgHero BKNtoYeHMs npnbopa, B MUMNMCEKYHOAX.
Mpumep
VAR
Time 1 : TIME : ;
Time 2 : TIME := ;

O : BOOL := FALSE;
END_ VAR
IF Time_l = THEN
Time 1 := GET TIME();
END IF
Time 2 := GET TIME();
IF (Time 2 - Time 1) >= THEN
Q := NOT Q;
Time 1 := ;
Time 2 := ;
END IF

PyHkumna GET_DATE_TIME

®dyHkuma GET_DATE_TIME BosBpawiaet 3HadeHne tun DT (4 6aita), cogepxallee AaHHble 4acoB peanbHOro
BpemeHu, B cekyHaax ¢ 00:00:00 1.01.2000 r., ¢ y4eTOM YacoBOro nosica, yCTaHOBIIEHHOIO B Npubope.

Mpumep

VAR
Ton UDINT : UDINT;
Ton DT : DT;

END VAR
Ton DT := GET DATE TIME();
Ton UDINT := DT TO UDINT (Ton DT);

PyHkuma SYS.COMPARE_DATE_TIME

®dyHkumna SYS.COMPARE_DATE_TIME cpasHuBaeT aBa 3HadeHuss UDINT, nogaHHbIX Ha BXOA NO 3ailaHHON Macke
Aatbl/BpemeHn n Bo3Bpawlaet 3HadeHue Tina UDINT, koTopoe npupaBHUBaETCA K:

e 1 —3HayeHue 1 bonblle 3Ha4YeHns 2;
e 2 —3Ha4yeHue 1 MeHblle 3Ha4YeHns 2;
* 0 —3Ha4deHne 1 paBHO 3HAYEHUIO 2

CpaBHeHue NnpomcxoguT no KonmyecTBy cekyHf, HaunHas ¢ 00:00:00 01.01.2000
Mpumep
FUNCTION udiCompare: UDINT;

VAR INPUT
udivaluel: UDINT; //3HaueHMe 1
END VAR
VAR
udivalue2 : UDINT; //3HaueHUe 2
udiMask : UDINT := 63; //Macka naTe/BpeMeHU
END VAR
udivalue2 := DT TO UDINT (GET DATE TIME ());
udiCompare := SYS.COMPARE DATE TIME (udiValuel, udiValue2, udiMask);

END FUNCTION
Macka = 63 (0b111111) — ncnonb3ytoTcst BCe pa3psaabi:
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0 61T —ecnu 1, TO UICNONb3YKTCHA CEKYHAI
1 6uT —ecnun 1, TO UCNOMbL3YTCA MUHYTHI

2 6uT — ecnu 1, TO NCNONb3YHOTCA Yackl

3 6uT —ecnu 1, TO UCNOMNb3YOTCH OHU

4 6uT — ecnn 1, TO MCNONb3YIOTCA MECSLbI

5 6uT — ecnn 1, TO NCNONbB3YIOTCS rofbl

dyHkuna SYS.IS_LEAP_YEAR

dyHkuma SYS.IS_LEAP_YEAR Bo3sBpalyaet 3HadyeHne Tuna BOOL, cogepxallee gaHHble O TOM, COOTBETCTBYET
nn BucokocHomy rogy yucno Tuna UDINT nogaHHoe Ha Bxoa yHKUuM (1 — BUCOKOCHBIN, O — HET).

Mpumep
FUNCTION xLeapYear: BOOL; //mMsa GyHKUMM M TWI HaHHBIX BHXOIA
VAR INPUT //oOBABIeHME BXOIHHX [I€PEeMEHHHX

udiYear : UDINT; //mpoBepseMelt T'OX
END VAR

xLeapYear := SYS.IS LEAP YEAR (udiYear):;

END_ FUNCTION

12.6 CuctemMHble (pyHKLMOHarNbHbIE 6510KK

B pepaktope ST nogaepkaHbl CUCTEMHbIE (PYHKLIMOHANbHbIE BIOKN:
* Tpurrepbl 12.6.1;
+ Tarmepsbl 12.6.2;
+ [eHepaTtopbl 12.6.3;
* Cuetuukn 12.6.4.

Mcnonb3oBaHWe CUCTEMHbIX (PYHKUMOHANbHLIX ONOKOB B ApPYrMX 3fneMeHTax nporpammbl  aHarormyHo
NCNONb30BaHMI0 NOSb30BaTENbCKUX YHKLMOHAMbHbIX 6riokoB 12.1.3.

[lns kaXxgoro cnctemMHoro d)yHKLI,MOHaJ'IbHOFO bnoka penakTop npeanaraeT noackasky no ero UCnosfib3oBaHUIO.

CLOCK_1(
FUNCTION_BLOCK SYS.CLOCK
t} Toff VAR_INPUT Ton: date and time
1D-Hask VAR_INPUT Toff: date and time
1E¥Q VAR_INPUT Mask: udint

VAR_OUTPUT Q: bool

PucyHok 12.6
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12.6.1 Tpurrepsbl

* RS-tpurrep ¢ npuoputetom BbiknoyeHus (SYS.RS) 12.6.1.1;

+  SR-Tpurrep ¢ npuoputetom BkntodeHus (SYS.SR) 12.6.1.2;

» [etekTop nepegHero dpoHTa nmnynsca (SYS.RTRIG) 12.6.1.3;
+ [etekTop 3agHero ¢poHTa umnyneca (SYS.FTRIG) 12.6.1.4;

e D-tpurrep (SYS.DTRIG) 12.6.1.5.

12.6.1.1 RS-Tpurrep c npuoputetTom BbikIto4yeHUs (SYS.RS)

RS-Tpurrep ¢ npuoputeTom BbikntodeHus (SYS.RS) ncnonb3syetcs Ans nepeknioyeHns ¢ ukcaumen COCTOSHNS BO
BPEMsI NOCTYNIIEHUSI KOPOTKUX MMMYNbCOB Ha COOTBETCTBYIOLWMIA BXoA. Ha Bbixoae Q nosBuTcst norndeckast «1» no
PPOHTY curHana Ha Bxoge S.

O603Ha4yeHue Tun AaHHbIX OnucaHwue
Bxoabl
S BOOL Bxog SET
R BOOL Bxog RESET
Bbixoabl
Q BOOL Bbixoa Tpurrepa

FUNCTION BLOCK RS trigger //mmsa QyHKLUMOHAJIEHOT'O OJIOKa

VAR_INPUT //obBBbaBJIeHME BXOIHEIX [IepeMeHHBIX
R in : BOOL;
S in : BOOL;

END_ VAR

VAR OUTPUT //oOBABJIEHME BBEIXOIHEIX I[I€PEMEHHEIX
Q out : BOOL;

END VAR

VAR //0BBABJIEHME JIOKAJIbHBIX [IepeMeHHBIX
RS 1: SYS.RS;

END VAR

//obsacTs koma

RS 1(R := R in, S := S in, Q => Q out);

END FUNCTION BLOCK
B cny4yae o gHOBPEMEHHOIO NOCTynneHna CMrHanoB Ha oba BXO4a NPUOPUTETHBLIM ABMAETCA CUrHan Bxoga R.

12.6.1.2 SR-Tpurrep c npuoputeTom BKnroyeHusa (SYS.SR)
SR-Tpurrep ¢ npuoputetom BKnodeHus (SYS.SR) ncnonb3yeTtca Ans nepeknioveHus ¢ gukcaumen cocTosaHUSA BO

BPEMSsI NOCTYNSIEHUSI KOPOTKUX MMMYSbCOB HAa COOTBETCTBYIOLWMIA BXoA,. Ha Bbixoae Q nosBuTcst norndeckast «1» no
(PPOHTY curHana Ha Bxoge S.

O603Ha4yeHue Tun paHHbIX OnucaHwue
Bxoabl
S BOOL Bxog SET
R BOOL Bxog RESET
Bbixoabl
Q BOOL Bbixop Tpurrepa
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FUNCTION BLOCK SR trigger //mma OyHKUMOHAJIBLHOT'O OJOKa

VAR INPUT //oOBsaBJeHME BXOIHHX [1€PEMEHHEX
S in : BOOL;
R in : BOOL;

END VAR

VAR OUTPUT //oOBABJIEHME BEIXOIHEIX I€pPEeMeHHBIX
Q out : BOOL;

END VAR

VAR //0OBsABJIEHME JIOKAJILHEIX II€PEMEHHEX
SR 1: SYS.SR;

END VAR

//obrnacTs KoOIa

SR 1(S := S in, R := R in, Q => Q out);

END FUNCTION BLOCK
B crny4dyae ogHOBpEeMEHHOIo nNocTynjiieHna curHanoB Ha oba Bxoga NPUOPUTETHBIM ABINAETCA CUrHan Bxoda S.

12.6.1.3 [letekTop nepenHero cppoHTa umnynbca (SYS.RTRIG)
HetekTop nepegHero dpoHTa nmnynbca (SYS.RTRIG) ncnonb3yetcs B criydae He0bXoaANMMOCTU UMETb peakLmio Ha

NU3MEHEHNE COCTOSHUSA AMCKPETHOro BXOA4HOro curHana. Ha Bbixoge Q reHepupyetcs eQuHWYHBIA MMMYNbC Mo
nepegHeMy poHTy Bxoaa |.

O603Ha4yeHue | Tun gaHHbIX ‘ OnucaHwue
Bxoabl
| | BOOL ‘ Bxog Tpurrepa
Bbixoabl
Q | BOOL ‘ Bbixoa Tpurrepa

FUNCTION BLOCK R_trigger //wmma QyHKLUMOHAJIEHOT'O OJIOKa

VAR _INPUT //oOBsaBieHME BXOIHHX [I€PEMEHHEX
RT in : BOOL;

END VAR

VAR OUTPUT //oOBABJIEHME BEIXOIHEIX I1€pEeMeHHBIX
RT out : BOOL;

END_ VAR

VAR //0OBsaBJIeHME JIOKAJILHEIX [I€PEMEHHEIX
RTrig 1: SYS.RTRIG;

END VAR

//obnacTes koIa

RTrig 1(I := RT in, Q => RT out);

END FUNCTION BLOCK

12.6.1.4 letekTOop 3apHero ppoHTa umnynbca (SYS.FTRIG)
HetekTop 3agHero dpoHTa nmnynbca (SYS.FTRIG) ucnonb3yetca B cnyvyae HeOBXoAMMOCTM MMETb peakumio Ha

N3MEHEHNE COCTOSIHUSI OUCKPETHOrO BXOAHOro curHana. Ha Beixoge Q reHepuvpyeTcs €OUHWUYHBIR MMMYNbC Mo
3agHemy opoHTy Bxoaa l.
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O6o3Ha4yeHne |

Twvn gaHHbIX

OnucaHue

Bxoabl

| |BOOL

‘ Bxop tpurrepa

Bbixoabl

Q |BOOL

‘ Bbixoa Tpurrepa

FUNCTION BLOCK F trigger //mMs dyHKUMOHAJIEHOTO OJIOKa

VAR INPUT //oOBABIEeHME BXOIHHX [I€PEeMEHHHX

FT in : BOOL;
END VAR

VAR OUTPUT //oOBABJIEHME BBIXOIHEIX I[I€PEMEHHEIX

FT out : BOOL;
END VAR

VAR //oOBaABIIeHME JIOKAJIBHEIX [TepEeMEeHHBIX

FTrig 1: SYS.FTRIG;

END VAR

//obrnacTe KoOIa

FTrig 1(I := FT in, Q => FT out);

END FUNCTION BLOCK

12.6.1.5 D-tpurrep (SYS.DTRIG)

D-tpurrep (SYS.DTRIG) ncnonbsyetcs ans ¢opmMmMpoBaHusa UMMyrbca BKKYEHUS BbIXOA4A Ha UHTEpBan BpeMeHu
umnynbca Ha Bxoge D, BbIxogHoM nHTepBan 6yaeT CMHXPOHN3MPOBaH C TakTOBOW YacToTon Ha Bxoge C.

Ha Bbixoge Q Tpurrepa nosIBUTCS CUrHam normdeckor «1» mno (PpoHTY TaKTOBbIX UMNynbCOB Ha Bxode C npwu
HanMuMM curHamna normdeckon «1» Ha Bxoge D. Boaepat Bbixoga Q B curHan normdeckoro «0» npou3onger no
(PPOHTY TaKTOBbIX MMMNYNbCOB Ha Bxoge C npu Hanu4um curHana nornyeckoro «0» Ha Bxoge D.

Bxog S NPUHYANTENbHO YCTaHaBJIMBAET BbIXOQ Q B COCTOsIHME NOrNYecKom «1».

Bxoa R aBnsietcs NPUOPUTETHBLIM U YCTaHaBIIMBAET BbIX0O4 Q B cocTosiHMe normnyeckoro «0».

O6o3Ha4yeHue Tun gaHHbIX OnucaHue
Bxoabl
S BOOL Bxog SET
D BOOL Bxog Tpurrepa
C BOOQI TakToBas yactoTa
R BOOL Bxog RESET
Bbixoabl
Q BOOL Bbixoa Tpurrepa
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FUNCTION BLOCK D trigger //mmsa dyHKUMOHANBEHOTO OJIOKa

VAR INPUT //oOBsABJEeHME BXOIHHX [1€PEMEHHEX
S in : BOOL;
D in : BOOL;
C in : BOOL;
R in : BOOL;
END VAR

VAR OUTPUT //0oOBaBIIeHME BHXOIOHBIX [I€PEeMEHHEBIX
Q out : BOOL;
END VAR

VAR //0oOBABIIEHVE JIOKAJIBHEIX [IePEMEHHBIX
DTrig 1: SYS.DTRIG;
END VAR

//obyacTe koma
DTrig 1(S := S in, D := D in, C := C in, R := R in, Q => Q out);

END FUNCTION BLOCK

12.6.2 Tanmepbl

*  Mnynbc BKOYEHWS 3agaHHoM anuTensHocTn (SYS.TP) 12.6.2.1;

» Tanmep c 3agepxkon BknodeHns (SYS.TON) 12.6.2.2;

+ Tanmep c 3agepxkou oTkntodeHus (SYS:TOF) 12.6.2.3;

*  WHTepBanbHbIn Tarimep (SYS.CLOCK) 12.6.2.4;

* VHTepBanbHbI Tanmep ¢ HegenbHbIM koM (SYS:CLOCKWEEK) 12.6.2.5.

12.6.2.1 Umnynbc BKNOYeHUsA 3agaHHon gnutenbHocTh (SYS.TP)

Umnynbc BkntoveHns 3agaHHon anutensHocty (SYS.TP) ucnonbsyercsa ans hopMmMpoBaHns MMMNynbca BKOYEHUS
BbIXO4A Ha 3adaHHbI UHTepBan BpemeHu. Ha Bbixoge Q 6rnoka nosABASETCA CUrHam fornyeckon «1» no poHTy
BxogHoro curHana l. Nocne 3anycka Bbixog Q He pearMpyeT Ha U3MEHeHWe 3Ha4YeHUs BXOAHOro curHana B TedyeHue
nHtepsana Tuwn. [0 ncteveHne nHtepsana Tywn BEIXOQHOW curHan cbpacbiBaeTcs B normdecknii «0».

O6Go3HayeHue | Tun AaHHbIX | OnucaHue
Bxoabl
| BOOL BknioyeHue Tanmepa
T TIME OnutenbHoCTb nMnynbca
Bbixoabl
Q |BOOL | Bbixog, Tarnmepa

FUNCTION BLOCK TP _timer //mmsa OYHKLMOHAJIBLHOTO OJOKa

VAR INPUT //oOBsaBieHME BXOIHHX [1€PEMEHHEX
I in : BOOL := FALSE;
END VAR

VAR OUTPUT //oOBABJIEHME BEIXOIHEIX I[I€PEMEHHEIX
Q out : BOOL;
END VAR

VAR
TP 1: SYS.TP;
END VAR

//obiacTe koma

TP 1(I := I in, T := ):
//TOoe ms - MUJIJIMCEKYHIE, S — CEeKYHIBE, I — MMHYTH, h — yacwe, d - IHU
Q out := TP 1.0Q;

END FUNCTION BLOCK
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FUNCTION BLOCK TP _timer //mmsa OYHKLMOHAJIBLHOTO OJOKa

VAR INPUT //oOBsABJEeHME BXOIHHX [1€PEMEHHEX

I in : BOOL := FALSE;
T in : UDINT := 5000;//MuiymcexyHn
END VAR

VAR OUTPUT //oOBABJIEHME BEIXOIHEIX I€pPEeMeHHBIX
Q out : BOOL;
END_ VAR

VAR
TP 1: SYS.TP;
T time: TIME;
END VAR

//obrnacTe kKoma

T time := UDINT TO TIME(T in);
TP 1(I I in, T := T time, Q => Q out);

END FUNCTION BLOCK

12.6.2.2 Tanmep c 3agepxxkon BknroyeHns (SYS.TON)

Tanimep c 3agepxkon BkntoveHusa (SYS. TON) mncnonb3yeTcs ang onepauvv 3agepXku nepegadn curHana. Ha
Bbixoge Q Tanmepa nosiBATCA CUrHam formdeckon «1» ¢ 3agepXKOM OTHOCUMTENBbHO (PPOHTa BXOAHOro curHana |
NPOAOIKUTENBHOCTLIO HE MEHee ANUTENbHOCTU Ton 1 BbIKITOYUTCS MO cnagy BXOAHOro curHana.

O603Ha4yeHue | Tun gaHHbIX OnucaHwue
Bxoabl
| BOOL 3anyck Tanmepa (no nepegHemy OpoHTY)
T TIME 3agepkka Ha BKIHOYEHne
Bbixoabl
Q BOOL Bbixog Tanimepa

FUNCTION_BLOCK TON_timer //uma QyHKUMOHAIBHOTO OJOKa

VAR INPUT //oOBsaBieHME BXOIHHX [1€PEMEHHEX
I in : BOOL := FALSE;
END VAR

VAR OUTPUT //0oOBaBIIeHME BHXOIOHBIX [I€PEMEHHEBIX
Q out : BOOL;
END VAR

VAR
TON 1: SYS.TON;
END_VAR

//obyacTs koma

TON 1(I := I in, T := )
//TOoe ms - MWJJIMCEKYHIE, S — CEeKYyHIE, m — MMHYTH, h - dace, d - »OHU
Q out := TON _1.9Q;

END FUNCTION BLOCK

284



12 Asbik nporpammupoBanns ST

FUNCTION_BLOCK TON_timer //uma QYyHKUMOHAIBHOTO OJOKa

VAR INPUT //oOBsABJEeHME BXOIHHX [1€PEMEHHEX

I in : BOOL := FALSE;
Ton _in : UDINT := 5000;//MmiymcexyHn
END VAR

VAR OUTPUT //oOBABJIEHME BEIXOIHEIX I€pPEeMeHHBIX
Q out : BOOL;
END_ VAR

VAR
TON 1: SYS.TON;
Ton time: TIME;
END VAR

//obrnacTe kKoma

Ton time := UDINT TO TIME (Ton in);
TON 1(I := I in, T := Ton time, Q => Q out);

END FUNCTION BLOCK

12.6.2.3 Tanmep c 3agepxkon BbikmtoveHus (SYS.TOF)

Tanimep ¢ 3agepxkon oTkntodeHus (SYS. TOF) ucnonb3yeTca onsi 3a4epXXku OTKMYeHMs Bbixoda. Ha Bbixoge Q
Tanmepa NosIBUTCH CUrHan normyeckon «1» no poHTY curHana Ha Bxofe |, oTcHeT BpeMeHW 3a4epKn OTKITHOYEHNS
Toff HauHeTCs No KaxgoMy cnafy BXOOHOro curHana. lNocne oTknioYeHMs BXOAHOMO CUrHana Ha BbiXxogde NosiBUTCSA
curHan noruveckoro «0» ¢ 3agepxkon Toff.

O6o3HavyeHue Tun AaHHbIX OnucaHwue
Bxoabl
| BOOL 3anyck Tanmepa (no 3agHemMy poHTY)
T TIME 3agepkka Ha BKIoYeHne
Bbixoabl
Q BOOL Bbixon Tanimepa

FUNCTION BLOCK TOF timer //mMsa yHKUMOHAJIEHOTO OJIOKa

VAR _INPUT //oO®BsBjieHME BXONHBIX II€PEMEHHEIX
I in : BOOL := FALSE;
END VAR

VAR OUTPUT //oOBABJIEHME BBIXOIHEIX I[I€PEMEHHEIX
Q out : BOOL;
END_ VAR

VAR
TOF_1: SYS.TOF;
END VAR

//obsacTs koIa

TOF 1(I := I in, T := )
//TOoe ms - MWJIMCEKYHIOE, S — CEeKyHIH, M — MUHYTE, h - uyace, d — »OHU
Q out := TOF 1.9Q;

END FUNCTION BLOCK
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FUNCTION_BLOCK TOF timer //uma QyHKUMOHAJIBHOTO OJOKa

VAR INPUT //oOBsABJEeHME BXOIHHX [1€PEMEHHEX

I in : BOOL := FALSE;
Tof in : UDINT := 5000;//MmiimMcexyHn
END VAR

VAR OUTPUT //oOBABJIEHME BEIXOIHEIX I€pPEeMeHHBIX
Q out : BOOL;
END_ VAR

VAR
TOF 1: SYS.TOF;
Tof time: TIME;
END VAR

//obrnacTe kKoma

Tof time := UDINT TO TIME (Tof in);
TOF 1(I := I in, T := Tof time, Q => Q out);

END FUNCTION BLOCK

12.6.2.4 UHTepBanbHbIN Taumep (SYS.CLOCK)

WHTepBanbHbin Tanmep (SYS. CLOCK) ucnonb3yetca aons hopMmMpoBaHnNs MMMyrbca BKOYEHUA Bbixoga Q no
YacaM pearnbHOro BpeMeEHW. BpeMﬂ BKMtoYeHna Ton u oTkntodeHus Toff BblXO4a YyCTaHaBlMBaAKT B KayecTBe
napameTpoB TariMepa.

O6o3HavyeHue | Tun paHHbIX ‘ OnucaHue
Bxopabl
Ton DT Bpems BkritoueHus
Toff DT Bpems BbIkntoveHns
Mask UDINT BbI60p ncnonb3yembix BENUYUH
Bbixoabl
Q BOOL Bbixon Talimepa

NMPUMEYAHUE
El YkazaHue nepemeHHon Mask Heobs13aTenbHo.

Ecnu 3HaueHne nepemeHHon Mask He ykasaHo, To No ymon4yaHuto 6rok pabdoTaet ¢ mackon Mask = 63
(0b111111),

lpe:

Mask = 63 (0b111111)

0 6uT — ecnn 1, TO UCNONb3YHOTCA CEKYHADI

1 6uT —ecnun 1, TO UCNOMNBL3YIOTCH MUHYTHI

2 6uT —ecnu 1, TO NCMNOMNb3YHTCA Yachl

3 6yt — ecnu 1, TO UCNONb3YKTCS OHU

4 6uT — ecnn 1, TO UICNONb3YHTCA MECALbI

5 6uT — ecnu 1, TO UCNONb3YKOTCS roapl
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FUNCTION BLOCK CLOCK timer //wmmsa OyHKLUMOHAIBHOTO OJIOKa
VAR INPUT //oOBsaBJeHME BXOIHHX [1€PEMEHHEX
I in : BOOL;
END_ VAR
VAR OUTPUT //0ObABJIeHME BHXOMOHBIX [IePEeMEHHEBIX
Q out : BOOL;
END VAR
VAR
CLOCK 1: SYS.CLOCK;
END VAR
//obnacTes koIa
CLOCK 1(Ton := , Toff := ) ;
Q out := CLOCK 1.0Q;

END FUNCTION BLOCK

12.6.2.5 UHTepBanbHbIN TaumMep € HeAenbHbIM LuKIom (SYS.CLOCKWEEK)

WHTepBanbHbI Tanmep ¢ HegenbHbIM LnknoM (SYS. CLOCKWEEK) ucnonesyerca ans popmMmpoBaHnsg umnyrnsca
BKITIOYEHWS Bbixoda Q no yacam pearnbHOro BpeMeHU ¢ y4eToM gHen Hegenu. Bpems BkntodeHus Ton u OTKAOYEHUS
Toff BbIxoga Q n AHW Hegeny paboTebl yCTaHABNMBAKOT B KAYECTBE NapamMeTpoB Tanmepa.

O6o3HavyeHue Tun paHHbIX ‘ OnucaHwue
Bxoabl
Ton DT Bpems BkritoueHus
Toff DT Bpems BbIknto4eHns
DayOfWeekMask UDINT Bbi6op ncnonb3yembix gHen
DateTimeMask UDINT BbI6op nMcnonb3yemblx BENUYUH
Bbixoabl
Q | BOOL Bbixon Tanimepa

> | | MTPUMEYAHUE
| 1 | |YkasaHue nepemenHbix DayOfWeekMask n DateTimeMask HeoBsizaTenbHo.

Ecnu 3HaueHne nepemeHHon DayOfWeekMask He ykasaHo, To no ymonyaHuto 6rnok paboTtaeT ¢ mackom
DayOfWeekMask = 127 (0b1111111),

Ecnu 3HaueHne nepemeHHon DateTimeMask He ykasaHo, TO No yMon4daHuto 6r1ok paboTaeT ¢ Mackomn
DateTimeMask = 63 (0b111111),

lne:

DayOfWeekMask = 127 (0b1111111)

0 6uT — ecnu 1, TO yuMTBIBaKOTCA NOHEAENbHUKN

1 6uT —ecnun 1, TO y4UTLIBAKOTCA BTOPHUKHA

2 6yt — ecnu 1, TO yunTbIBaKOTCA Cpeabl

3 6uT — ecnun 1, TO yUMTLIBAKOTCH YETBEPIU

4 6uT — ecnn 1, TO y4NTLIBAKOTCA NATHULBI

5 6ut — ecnu 1, To yumTbIBaOTCHA Cy6060THI

6 6UT — ecnum 1, TO y4UMTbLIBAKOTCA BOCKPECEHBS

DateTimeMask = 63 (0b111111)

0 6uT — ecnun 1, TO NCNONb3YHTCA CEKYHADI
1 6uT — ecnun 1, TO UCNONBL3YIOTCH MUHYTHI

2 6uT — ecnun 1, TO NCMOMNb3YHTCA Yachl

3 6uT — ecnu 1, To NCNOMNb3YHTCHA OHU

4 61T —ecnn 1, TO UICNONb3YOTCA MeCALbI

5 6uT — ecnu 1, To NCNONb3YHOTCA roabl

FUNCTION BLOCK CLOCKWEEK timer //mma QyHKUMOHAJIEHOTO OJIOKa
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VAR _INPUT //oOBsaBJieHME BXOIHHX [1€PEeMEHHEX
I in : BOOL;
END VAR

VAR OUTPUT //oOBABJIEHME BEIXOIHEIX I1€pEeMeHHBIX
Q out : BOOL;
END VAR

VAR
CLOCKWEEK_I: SYS.CLOCKWEEK;
END VAR
//obnacTs KoOIa
CLOCKWEEKil(Ton = Toff := ) ;

14
Q out := CLOCKWEEK 1.Q;
END_FUNCTION_BLOCK

12.6.3 NeHepaTOpbLI

+ [eHepaTtop npsimoyronbHbix umMnyrnbcos (SYS.BLINK) 12.6.3.1.

12.6.3.1 N'eHepaTop npsimoyronbHbIX MMNYNbCOoB (SYS.BLINK)

leHepatop npsamoyronbHbix umnynbcoB (SYS. BLINK) wucnonbsyetca ans dopMuMpoBaHus MPSAMOYrOfbHbIX
nMmnynscos nynbcauun. Ha Bbixoge Q reHepatopa GOPMUPYIOTCA WMMMNYMNbChl C 3adaHHbIMKU  NapaMmeTpamu
ONUTENBHOCTU BKIMKOYEHHOTO (Texn — CUIHaM normdeckor «1») n oTknouYeHHOro (Torkn — curHan norudeckoro «0»)
COCTOSIHMSA Ha BpeMsi AeVCTBUS yNpaBnsioLLero curHana Ha Bxoge | (curHan normdeckomn «1»).

O603Ha4yeHue | Tun AaHHbIX ‘ OnucaHue
Bxoabl
| BOOL PaspelueHune Ha paboTty
Th TIME ONnTenbHOCTb NOrMyeckon egquHMLbI
T TIME OnntensHOCTb NOrM4YeCcKoro Hyns
Bbixoabl
Q BOOL ‘ Bbixog reHepatopa

FUNCTION BLOCK BLINK generator //vMa QYHKLUMOHAJIBHOTO OJIOoKa

VAR _INPUT //oOBABJIeHME BXONHBIX II€PEMEHHEIX
I in : BOOL := FALSE;
END VAR

VAR OUTPUT //oOBABJIEHME BEIXOIHEIX II€PEMEHHEIX
Q out : BOOL;
END VAR

VAR
BLINK 1: SYS.BLINK;
END VAR

//oBracTe Koma

BLINK 1(I := I in, Th := , Tl ) ;
//TOoe ms - MWJUJIMCEKYHIE, S — CEeKYHIE, m — MMHYTH, h - dace, d - »OHU
Q out := BLINK 1.0Q;

END_FUNCTION_BLOCK
FUNCTION BLOCK BLINK generator //mmMa QyHKUMOHaJIBHOT'O OJoKa
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VAR INPUT //0oObaBJIeHMEe BXOIOHBIX [IepPEeMEeHHEBIX

I in : BOOL := FALSE;

Th in : UDINT := 5000;//MusumicexyHn

Tl in : UDINT := 5000;//MuinucexyHn
END_ VAR

VAR OUTPUT //0BBaBJIEHNE BBIXOIHBIX [M€pPEeMEeHHBIX
Q out : BOOL;
END VAR

VAR
BLINK 1: SYS.BLINK;
Th time: TIME;
Tl time: TIME;

END VAR

//obrnacTe kKozma

Th time := UDINT TO TIME(Th in);
Tl time := UDINT TO TIME(Tl in);
BLINK 1(I := I in, Th := Th time, Tl := Tl time, Q => Q out);

END FUNCTION BLOCK

12.6.4 CyeTumnkum

*  VIHKpeMeHTHbIN cyeTvmk ¢ aBTocbpocom (SYS.CT) 12.6.4.1;
* YHuBepcanbHbIn cHeTumk (SYS.CTN) 12.6.4.2;
*  NHKpeMeHTHbI cyeTunk (SYS.CTU) 12.6.4.3.

12.6.4.1 UHKpeMeHTHbIN c4yeTuynk ¢ aBTocopocom (SYS.CT)

VIHKpeMeHTHbIN cyeTumk ¢ aBTocbpocom (SYS. CT) ucnonbdyercs ons nogcyeta 3agaHHOro ymcna umnynbscoe N
(xog N — yctaBka uucna mmnynbcoB). Ha Bbixoge Q cuyeTyvka MOSABMTCA MMMNYNbC CUrHamna nornyeckon «1» ¢
OnNUTenbHOCTBIO paboyero umkna npubopa (Tumkm), ecnm Yucro npuxogswmx Ha Bxog C MMnynbCOB OOCTUrHET
yCTaHoBMneHHoro 3HaveHus N.

O603Ha4eHne | Tvn AaHHLIX | Onucanue
Bxoabl
C BOOL Bxopg cueTtumnka
N UDINT YcTaBka cyeTYmKa
Bbixoabl
CuvrHanusauuns QOCTUrHYTOW YCTaBKu
Q BOOL (ANMTEeNbHOCTb OOUH LK)
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FUNCTION BLOCK CT_ counter //uma QYyHKUMOHAJIBHOTO
VAR INPUT //oOBsaBJeHME BXOIHHX [1€PEMEHHEX
C in : BOOL;
N _in : UDINT := 10;
END VAR
VAR OUTPUT //oOBABJIEHME BEIXOIHEIX I€pPEeMeHHBIX
Q out : BOOL;
END VAR
VAR //0OBsABJIEHME JIOKAJILHEIX II€PEMEHHEX
CT 1: SYS.CT;
END VAR
//oBjacTs koZa

CT 1(C := C in, N := N in, Q => Q out);

END FUNCTION BLOCK

12.6.4.2 YHuBepcanbHbIn cyeTuuk (SYS.CTN)

BJoka

YHuBepcanbHbin cyetymk (SYS. CTN) ncnonb3yetca ond npsamoro n obpatHoro cyeta. Onepauns «nNpsiMon cHeT»
BbIMOSTHAETCHA NO NepegHeMy (hpoHTY MMMyrbca Ha Bxoge npsamoro cyeta U, 4To yBennyMBaeT 3HAa4YEHNE BbIXOOHOIO
curHana Q. Mimnynbebl, npuxogsiime Ha Bxod D («oOpaTHbIA cyeT»), yMeHbLualoT 3Ha4yeHne Bbixoga Q. B cniyvae
nocTynneHunsa Ha Bxog R curHana nornveckon «1», BbIxof cyeTymka Q yctaHaBnvMBaeTcs B 3HadeHme Bxoga N.

O603Ha4vyeHue | Tun gaHHbIX ‘ OnucaHwue
Bxoabl
U BOOL Bxoa ansa npsimoro cyeta
D BOOL Bxoa ons obpartHoro cyeta
R BOOL C6poc cocTosiHMs Bbixoga Ha 3HadyeHne N
N UDINT YcTaBka
Bbixoabl
Q UDINT HakonutenbHoe 3Ha4YeHne MMnynscoB

FUNCTION BLOCK CTN counter //mma QyHKUMOHANBHOTO OJOKa

VAR _INPUT //oOBsABIEeHME BXOIHHX [I€PEMEHHEX
U in : BOOL;
D in : BOOL;
R in : BOOL;
N in : UDINT := 10;
END VAR

VAR OUTPUT //oOBABJIEHME BEIXOIHEIX I€PEeMEHHBIX
Q out : UDINT;

END VAR

VAR //0OBaBJIeHME JIOKAJILHEIX II€PEMEHHEIX
CTN 1: SYS.CTN;

END VAR

//obracTe Koma

CIN 1(U := U in, D := D in, R := R in, N :=

END_ FUNCTION BLOCK
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12.6.4.3 UHKpemeHTHbIN cyeTumK (SYS.CTU)

MHkpeMeHTHbIN cyeTdrk (SYS.CTU) ncnonb3syetca Ang nogcyeta yncna MMnynbcoB, npuxogsawmx Ha exog C. Ha
Bbixoge Q cuyeTymka NosBMTCS UMMYMbC CUrHana Nnormdeckon «1», ecnvm Yucno NpPUXOAALLMX Ha BXO4 UMMYNbCOB

AOCTUIHET ycTaHoBMeHHoro 3HadeHust Ha Bxode N (N — yctaBka).

O603HaueHUue | Tvn AaHHBIX | Onucanue
Bxopabl
U BOOL Bxop ans npsimoro cyeta
R BOOL C6poc cocTosiHus cyetumnka B 0
N UDINT YcraBska
Bbixoabl
Q BOOL Cwurbanusaums OCTUTHYTON YCTaBKK

FUNCTION BLOCK CTU counter //mma QyHKUMOHANBHOTO OJOKa

VAR INPUT //oOBsaBJEeHME BXOIHHX [1€PEMEHHEX

C in BOOL;

R in BOOL;

N in UDINT := 10;
END_ VAR

VAR OUTPUT //oOBABJIEHME BBEIXOIHEIX I[I€PEMEHHEIX
Q out BOOL;

END VAR

VAR //oBGbaByieHMEe JIOKAJBbHEX [IepPEeMeHHBIX
CTU 1: SYS.CTU;

END VAR

//obmacTe koma

CTU 1(C := C_in, R :=

R in, N := N in, Q =>

END FUNCTION BLOCK
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