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1 O nporpamme

1 O nporpamme

Owen Logic — cpea nporpammMupoBaHus, NpegHa3HadYeHHas s CO34aHus anropMTMoB paboTbl KOMMYTALNOHHbIX
NpnbopoB, OTHOCALLUMXCSA K Knaccy nporpaMmmupyembix perne, B 4acTtHocTu, npubopos cepun MP1xx, MP200 wu
naHenu UMM120 nponssoacTtea komnaHmm OBEH.

®yHkumoHan Owen Logic otTnMyaetcs onsa cnegyowmx rpynn npubopos:

* npubopbl nepBoro nokonenus — NP100, NMP102, NMP114, NP200 1 naxenu UMM120;
* npubopskl BTOporo nokoneHusi — [NP103, ¢ rpacdhmnyeckum useTHbIM XKKU (MP205, MP225).

OcHoBHoM dyHKumMoHan Owen Logic goctyneH ansi Bcex npubopoB, oyHKUMOHaN n nHTepdencsl ana npnbdopos
BTOPOrO MOKOSIEHMS HEAOCTYMHbI A58 APYrMX NpubopoB.

Owen Logic noseonsieT nonb3oBaTento paspaboTarb nporpamMmy aBTOMaTu3aumMuM CUCTEMbI MO COBGCTBEHHOMY
anropuTMy 1 3anucatb ee B S3HEProHe3aBUCUMYIO NamsiTb npubopa. [ns coctaBneHUs nporpammbl UCMONb3yeTcs
rpadmyecknii sa3bik FBD ctaHgapta MOK 61131-3.

MepeyveHb NpubopoB, AN NPOrpaMMUMPOBaHUSI KOTOPbIX MOXET ucronb3oBaTbcss Owen Logic, npeactaBneH 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 BUbnmMoTeku:

* 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 MmecTo Ha ancke 700 MO;

MogkntodeHne K VIHTepHeTy TpebyeTtcs Ans crieqyowmnx 4eNCTBUi;

» obHoBneHne Owen Logic;
+ 3arpyska LWabrnoHOB CETEBbLIX YCTPOWCTB;
+ 3arpyska makpocoB B MeHeaxepe KOMNOHEHTOB.

1.2 Ucnonb3yemMble abbpeBuaTypbl U TEPMUHBI

FBD (Function Block Diagram) — rpaduyecknii A3bik Anarpamm oyHKLMOHarbHbIX 610KOB, KOTOPbIV
npefHa3HayeH Ans BU3yanbHOro NporpaMMmnpoBaHus.

OwenCloud — o6nayHbi cepeuc komnanHum «OBEH», npumeHsembii ans yganeHHoOro MOHUTOPWHIA,
ynpaBneHnst U XpaHeHUs apXmMBOB JaHHbIX NPUBOPOB, NCNONb3yEMbIX B CUCTEMAxX aBToMaTtusauun. [loctyn K
CepBUCY OCYLLECTBNSIETCA C MOMOLLbIO web-6paysepa unu mobunsHoro npunoxexus (nogpobHee cm. owen.ru/
owencloud).

Owen Configurator — MO gns HacTporiku 1 3agavv napamMeTpoB ycTponcTeam komnaHum « OBEH».

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

ANs NporpamMmmMMpoBaHuMst MPOMbILLNIEHHBIX KOHTPONEPOB U ONepaToOPCKUX CTaHLUNA.

XKW — >xnaKoKprcTannmyeckuin MHaMKaTop.

KommyTaunoHHas nporpamma, nporpaMmma — pa3paboTaHHbIN Nofb3oBaTefieM Ha CXeMe NMPoeKTa anropuTm
paboTbl AN nocrnefyoLwen sanucu B npnbop.

KoHTekcTHOe MeHI — aneMeHT rpadmdeckoro nHtepderca, npeactaBnsoLLnin cobor cnMcok koMaHa,
BbI3bIBaEMbI NoNb3oBaTenem Ans Bbibopa Heobxoanmoro AencTemsa Hag BblibpaHHbIM 06bekToM. B

Owen Logic Bbi3biBaeTcs Haxxatnem NKM no o6bekTy.


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

1 O nporpamme

Nornyecknn curHan («curHan») — guckpeTHas pmanyeckast BENUYUHA (HanpsKeHne unm Tok),
NPpMHMMaloLLasi TONbKO ABa 3Ha4YEHUS: BKIIIOYEHO — COOTBETCTBYET NOMMYECKON «1» (FIor. «1»), N OTKMIOYEHO —
nornyeckomy «0» (nor. «0»).

JNTKM — neBasi KHoMNKa MbILLW.

Makpoc — dyHKUMOHanbHbIN Br10K, pa3paboTaHHbI Nonb30BaTeNeEM.

O3Y (OnepaTtuBHOe 3anoMuHaroLlee YCTPOUCTBO) — 3HEprosaBmMcrMmMasi Hactb NamsTu npubopa, B KOTOPOW
BO Bpems paboTbl XpaHWUTCS BbINOMHAEMbIN KO MPOrpamMMbl, a TakKe BXOAHbIE, BbIXOOHbBIE Y MPOMEXYTOYHbIE
AaHHble, obpabaTbiBaeMble NPOLIECCOPOM.

N3Y (MocTtosiHHOe 3anomMuHatoLiee YCTPOMCTBO) — SHEProHe3aBUCUMas NaMsiTb, KOTOpas UCMONb3yeTCH
AN XpaHeHUs MaccmBa HeM3MeHAEeMbIX AaHHbIX.

MK — nepcoHanbHbIN KOMMNbOTEP.

MKM — npaBas KHOmMKa MblILLN.

MO — nporpammHoe obecneveHue.

Mpeobpa3oBaTenb — yCTPOWCTBO, Yepes KoTopoe npubop nogkntovaerca K K.

Mpubop — nporpammmpyemoe yCcTporcTeo, Hanpumep MNP200.

Mpubopbl BTOporo nokoneHus — NP103, ¢ rpadudeckmum LeTHbIM KK (MP205, NP225);

Mpubopbl nepBoro nokonenmna — MNP100, NMP102, NMP114, NMP200 n naHenn UIMM120;

MpoekT — haiin, cosgaHHbIi B Owen Logic, Bkniovatowmin B cebst nporpaMmmy 1 HaCTPONKK ANsi NocneayroLero
xpaHeHusa Ha [K.

Cnot — pasbem B npubope ans nogknioveHnsa nHTepdenca cBa3m unu Moayns pacLumpeHus.

YcTaBKa — 3aaHHOe 3Ha4yeHne napameTpa yHKLUOHANbLHOMo 6rioka (YCTaHOBMEHHbIN PEXUM).
®DyHKUMOHanbHbIN 6nok (PB) — CcTpyKTYypHas eanHuLa nporpamMmel, KOTopas Nocne BblNOMHEHWS BblAaeT
0fgHo unu donee 3HavyeHU. MoxeT ObITb CO30aHO MHOXECTBO MOUMEHOBaHHbIX 3K3EMMIIAPOB (Konuii)
PyHKUMOHanbLHoro bnoka.

DYHKUUA — CTPYKTYPHas eguHuLLIa NporpaMMbl, KOTOpasi MOCE BbINOMIHEHMS BbIAAET TONbKO O4HO 3Ha4YeHue.
PYHKLUNSA HE XpaHUT MHCPOPMALIMIO O CBOEM BHYTPEHHEM COCTOSIHUW, TO ECTb BbI30B (PYHKLMM C OAHUMU U TEMU
Xe haKTMYeCKumMmn napaMmeTpamm BblAaeT TO XKe 3Ha4YeHue.

XoncTt, cxema — norne 415 pasMeLleHns rpaddniecknx KOMNOHEHTOB NPOEKTa N peaakTUpoOBaHUS
COEAVHUTENBHbIX Lienen mexay HUMu.

Lnkn — Bpemsi BbINONHEHUS NPMOOPOM 3a4aHHOW NporpamMmmbl (3aBUCUT OT KONMYECTBA BbINOSHAEMbIX
onepauui B NporpamMmMHbIX Liensix).

JCIMN3Y (AnekTpoHHO-CTUpaemoe MNMporpammupyemoe NocrtossHHoe 3anomuHalllee YCTPOUCTBO) —

4YacTb MHTeraﬂbHOVI CXeMbl MUKponpoLeccopa, KoTopasa Ucnosfb3yeTcd And XpaHeHUa OaHHbIX.



2 YcTaHoBKa

2 YcTtaHOBKa
1.

CkavanTe Ha K u 3anyctute dann Owen Logic.exe.

2. OTKpoeTcsl OKHO MacTepa ycTaHOBKU. O3HaKOMLTECH C MH()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. O3HaKkoOMbTECb C NIMLEH3NOHHBIM COrnalleHneEM U, B Cny4ae cornacwus, Bbl6epMTe A npuHUMar ycnoBusa

cornaweHus. Haxmute KHOMKY Hanee.

8 YcraHoska — Owen Logic —

>
JNuuew: Cor.
MoxanyicTa, NpoUTHTE CNEAYHILLYH) BEXHYH) MHOPMALNK Nepes TeM, Kak

npogonnTb.

MNoxanyiicta, npoutuTe cneayrowee fMueHanoHHoe Cornalerne. Bel A0MHHEI
NPUHATE YCNOBMA STOMO COMNELWEHUA Nepes TeM, Kak NpoAoNKHTb.

Mepes MCNONL30BAHMEM AAHHOTO nporpamMMHoro oflecneueHus, noxanyicra, A
03HAKOMBTECh C YCIOBMAMM HIDKECNEAYHLLErD NMLEH3HOHHOTO COrNalleHus.
Mioboe Mcnonb3oeaHne Bamu NporpaMMel 03HauaeT nonHoe 1 GezoroBopodHoe
NPUHATHE BaMK ero ycnoBwil.

Ecnu Bel He NPUMHUMAETE YCNOBHA NMLUEHZWOHHOTD COTNALLEHHA B NOJHOM
ofteme, Bbl He MMeeTe NpaBa UCNONb30BATL NporpaMMHoe obecneyeque B
Kakix-nnbo Lenax.

AnsA 2awmTel Bawmx npag 000 «OeeH LudpoBsle pelweHna» (fanee —
NpaeoobnagaTents) ocTaensAeT 2a coboil aBTopcKMe NpaBa Ha AaHHoe
nporpaMmHoe obecnedexue u npegnaraet BaMm MCNONb30BATL HACTOALLYHY
JIMLEH3NH, B COOTBETCTBUW C YCNOBWAMK KOTOPOI Bbl BNpaBe MCNONL30BaTh v

(@ S NPUHUMEKD YCNOBWA COMNaWeHUs

(C) 91 He MPUHMMEKD YCIOBHA COTNALIEHNS

Hazag Hanee OTmMeHa

PucyHok 2.2 — OKHO NULIEH3UOHHOIro cornalleHus

Boibepute nanky ans yctaHosku Owen Logic 1 nanky Ans sprbsika B MeHto Nyck. HaxmuTe kHonky fanee.

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

KHomMKy Oanee.


https://owendigital.ru/solutions.html#id_3
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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 — BbiGop gononHuTenbHbIX 3aaay

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

8 YcraHoska — Owen Logic - X
BCE roToBoO K yCTaHOBKe
Mporpamma yCTaHOBKW rOTOBA HAYaTL ycraHoBky Owen Logic Ha eaw
KOMMBHOTEP.

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 yCTaHOBKN.



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 — lNpouecc ycTaHOBKK NporpaMmmbl

8. [loxamTechb OKOHYaHWUs YCTaHOBKU U NMpU HeoBXoaNMOCTHM ycTaHoBUTe Yekboke 3anyctutb Owen Logic.

8 YcraHoska — Owen Logic —

3asepweHue MacTtepa
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 — 3aBepLueHne ycTaHOBKU

9. HaxmwuTe kHOMnky 3aBepwunThb.

10



3 Onucanwne nHTepdenca

3 OnucaHue nHtepdeunca

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

3 Owen Logic — O X
Qain Bua MNpweop Cepewc Pacwwpenns [Momows
Naxent NepeMesHbix BUENHOTEKE KOMNOHEHTOB L =
o
CBOWCTBa 5 Eox
HE
Ceoinka Ha Cxemy nepemeHHon ™
Ans oToBpaxeHnA CCINOK BeibepuTe
NEpeMEHHYI0
¢ MNpuBop He nogkntouen | + OTCyTCTEYET
PucyHok 3.1

[MmaBHOE OKHO COAEpPXUT:

* rnaBHoe MeHto: ®ann, Bug, Mpubop, CepBuc, Pacwumpernus, Nomoub;

* MaHenu MHCTPYMEHTOB;

* naHenu bubnuoteka KomnoHeHTOB, CBONCTBa U [lepeMeHHble (40 OTKPBITUSA UK CO34aHMs NPOEKTa B HNX
HeT nHdopmauun);

+ pabodyto 0bnacTb NpoekTa — None pegakTMpoBaHus NporpaMMbl (40 OTKPLITUS UK CO30aHMs NpoeKkTa
nycroe);

* CTPOKY COCTOSIHUSI B HVDXKHEN YacTy MMaBHOIo OKHa, MOoKa3sbiBakoLLyo MHOpMaLms 0 AOCTYMHbIX pecypcax
npubopa u nogkntoveHnn kK Owen Logic.

* MeHe[Xep 3KpaHoB

3.1 'maBHOE MeHI0

daun

o aHMe HOBOro NpoekTa. TEKYLLUA NPOEKT 3aKpbIBAETCA, Nepes 3aKpbITUEM
HoBbi npoekT Cosn oro npoe ekyu PO PLIBACTCSH, NEPEA 3aKkpLIThe

OyOeT NpeanoXeHoO COXPaHWUTb NPOEKT
CmeHa uenesow
NNaThopMbI BbI30B OKkHa CMeHblI Moaudmkaumm npubopa anis npoekTa
OTKpbITb NPOEKT OTKpbITHE paHee CO30aHHOIo K COXPaHEHHOIO NpoeKTa
CoxpaHuUTb TEKYLL I
XpaHeHne Tek ro NPOEKT

[OKYMEHT CoxpaHeHue TekyLLero npoekTa
CoxpaHuTb NPOeKT [MepecoxpaHeHne NpoekTa nog TEKYLLUM NMEHEM
CoxpaHuTb NPOEKT KakK CoxpaHeHune npoekTa nof HOBbIM UMEHEM UMW B A PYrOM MecTe
Co3paTtb hann ¢ Knro4om CospnaHue harina c kntoyom (nogpobHee cm. 3alumTa npoekta knovom 4.2.1)

11
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CBeaeHuMA 0 NnpoekTe

Bbli3oB OKkHa cBegeHuin o npoekte 4.9

CospaTb Makpoc

Bbli3oB pegaktopa makpocos 4.11

Umnopt un3 cdanna

MmnopT makpoca, yHKUMM unu pyHKLmMoHaneHoro 6rnoka Ha ST 13 ¢hanna B
6UBNIMOTEKY KOMMNOHEHTOB

AkcnopT B chann

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

MeHeA)Kep KOMMNOHEHTOB

Bbi3oB okHa MeHexepa komnoHeHToB 4.10

MeyaTtb

MeyaTb CXembl OTKPLITOrO NpoekTa

MocneaHue NpoeKkTbI

Cnuncok HegaBHO OTKPbITbIX MPOEKTOB

Bbixon Bbixog n3 Owen Logic

Bua

OTMeHUTb OTmeHa nocnegHero AencTBNs B MPOEKTe
BoccTtaHoBUTL BoccTtaHoBneHne oTMEeHEHHOro AeNCTBUSA

MHanKaTopbl COCTOSAAHMIA

BkntoveHne/oTkIno4eHne MHANKATOPOB B CTPOKE COCTOSIHUIA 3.7

MaHenb bubnuoTtek

CkpbITb/0TOOpa3nTb NnaHens bubnunorteka komnoHeHToB 3.3

MaHenb cBOUCTB

CkpbITb/0TOBpa3uTb naHens Ceonctea 3.4

NMepemeHHbIe

CkpbITb/0TOBpPa3nTb NaHenb MNepemMeHHble 3.5

MeHepxep 3KkpaHoOB

CkpbITb/0TOBpa3nTL MeHeaxep akpaHoB 4.4 (MEHIO AOCTYMNHO A5t NPUOOpPOB C
aucnneem)

C6pocuTb pacnonoxeHue
naHeneun

C6poc nonb3oBaTeNbCKUX HACTPOEK MOMNOXEHNS MaHenew 1 BO3BpaT K HacTpolikam
Mo yMONYaHuto

Mpn6op

3anucatb nporpammy B
npubop

3anyck 3anvcu cosnaHHo nporpammsbl B Npubop (KHoMKa HeakTUBHa, Noka He
noakInoYeH npuéop)

O6HoBUTL BcTpoeHHoe MO

3anyC|< 0OHOBMEHMS npoLwwnBKN NOAKITHOYEHHOIO npm6opa

UHdopmauunsa

BbI30oB OKkHa ¢ MHopmauueit 8.1 o nogknto4eHHOM npubope

Ta6nuua nepeMeHHbIX

Bbi30B okHa Ans pa6OTbI C nepemMeHHbIMU 6B npoekKkTe

KOcTtupoBka Bxogos/
BbIXoOoB

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

HacTpowka npubopa

Bbi3oB OkHa HacTponku npubopa 5

HacTtpoika nopta

BbI30B OKkHa HacTponkm nopta 4.6 cesian ¢ npnbopom

CepBuc

MNepeHymepoBaTb
KOMMOHEHTbI

M3meHeHune Hymepaunn ®b B paboyen 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 pacwumpeHuamu. [ipyrve
MYHKTbI NOABMATCH MO Mepe YyCTaHOBKWU paclunpeHun, nogpobHee cm. pasgen Pacwmpermns 10.

YnpaBneHue
pacwmpeHusimm

BbI30B OkHa ynpasneHus paclumperunammn 10

AkcnopT yctpounctea B OPC

3anyck pacwmpeHusa kcnopt yctporctea B OPC 10.1

JKCNopT yCTponcTBa B
OwenCloud

3anyck pacwmpeHus Jkcnopt yctporictea B OwenCloud 10.3

MacTep TMpaxnpoBaHuA

3anyck pacwmpenusa MacTtep Tupaxupoanus 10.1

12



3 Onucanwne nHTepdenca

Momowb

ABTONpoBepKa HOBOrO

penusa

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

MpoBepuTbL 0OGHOBMNEHMUS. ..

BbI30B OKHa Ang NpoBEpPKU 1 YCTaHOBKM HOBbIX Bepcun 1 pennsos Owen Logic

CnpaBka

BbI30B OKHa cn paBkn

UcTopus Bepcumn

Bbi3oB B 6paysepe cTpaHuupbl co cnuckom Bepcuii MO n onucaHvem

O nporpamme

Bbi3oB okHa nHopmaumm o TekyLen Bepcun Owen Logic

3.2 NaHenun MHCTPYMEHTOB

NMaHenb MHCTPYMEHTOB

DOEGDER -~ 09G

D

HoBbIln npoekT

CosgaHune HoBOro npoekTa. TekyLnn NPoeKT 3aKpbiBaeTCs, nepeq
3aKkpbITeM ByaeT NpeanoXeHo CoOXpaHUTb NPOEKT

OTKpbITb NPOEKT

OTKprTI/Ie paHee Cco30aHHOIo N COXpaHeHHOro npoekTa

CoxpaHUTb NPOEKT

CoxpaHeHue TekyLLero npoekta. lNpy NnepBoM CoOXpaHeHUN BbI3bIBAET OKHO
Onsi IPUCBOEHNS UMEeHW cbainy

Mevatb MeyaTb CXeMbl OTKPLITOrO NPoeKTa

KonupoBatb KonvposaHue BbligeneHHoro B paboyert obrnactu aneMeHTa
BcTaButhb BcTaBka cCkonMpoBaHHOTO 3rieMeHTa

OTMeHUTb OTmeHa nocrnegHero AeicTBus B NpOeKkTe

BoccTaHOBUTL BoccTaHoBneHNe OTMEeHeHHOro AencTBuS

3anucaTb nporpammy B
npubop

3arnyck 3anvcu cosgaHHoi nporpaMmel B npubop

NHdopmauua

BbI30B OKHa ¢ MHGOpMaLUMen o NOAKMYeHHOM npubope

2Q| o) 2 | 7 |6F OBy

HacTtpownku npu6opa

BbI30B OKHa C HacTpoiikamu npubopa

Vel

Tabnuua nepemMeHHbIX

BbI30B OkHa 1151 paboTbl C NePeEMEHHbIMU B MPOEKTe

MaHenb oTNnagku

N g =g

Pexum cunmynaTtopa

3anyCK peXxunma cnmynaummn

OHnawH oTnagka

3anyck pexvima oHnainH oTrnagku

Mopsaaok ucnosiHeHus

N3meHeHve nopsiaka BbIMUCIIEHUS] 3HAYEHWI Ha BbiIXogax nporpaMmbl Unn
Makpoca v nopsiaka nepegayu 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 Onucanwne nHTepdenca

Brnok KommeHTapueB [obGaBneHne KOMMeEHTapUsa Ha CxeMy NpoekTa
v HU K
Cozpna eﬁno a . | Co3pgaHue bnoka ang 3anncu 3Ha4eHus B NEPEMEHHYH0
=] BbIXOOHOW NepeMeHHOM
v Cosnanne Gnoka CospaHue 6noka Ans c4MTbiBaHUS 3HA4YEHNS N3 NEPEMEHHON
(- BXOAHOW NepeMeHHOM P
C
) CospaHue Gnoka CosaaHue brioka ¢ pmKkcMpoBaHHLIM YUCNOBLIM 3HAYEHNEM
KOHCTaHTbI
B JIInHna 3apgepxkn CospaHue 3agepxkun Ha 1 umkn
N Cosnanme ceresoi CospaHue 6noka nepemMeHHON, 3Ha4YeHne KOTOpPOW 3adaeTcs No cetTn
L | BbLIXOAHOW NepeMeHHOM :
N Cos3paHune ceteBOMn . .
o . HWe Broka NnepemMeHHoONn, 3Ha4YeHne KOTOPOM CYUTLIBAETCA N ™
- BXOZHOM NEPEMEHHOM CosgaHune brnoka nepeMeHHON, 3Ha4eHne KOTOPOW C aeTcs no ce
W Co3paHue 6noka 3anucu | Co3ganve broka onsa 3anucy 3HavdeHus nepemeHHon db, Ha cxeme MoXeT
+J B ®b He oTOBpaXaTbCs CoOeaUHUTENbHAs NMHUSA LIENW NepeJaYn curHana
R Co3spaHue 6noka uteHus | CosgaHue bnoka Ansa cunTblBaHUS 3Ha4YeHns nepemeHHon db, Ha cxeme
(. ns ®b MOXET He oTobpaXaTbCsl COeanHUTENbHAs NMHNUS Lenu nepegadn curHana
}'{_) B gyﬁggg(a:::::g::e KoHBepTauus 3HaueHnst curHana B 6ynesckoe 3HavyeHne
I MNpeoGpa3oBatens B
X LenoYmcrieHHoe KoHBepTauus 3Ha4eHns1 curHana B LernlounCrieHHoe 3Ha4YeHne
3Ha4YyeHune
~F Mpeobpa3oBaTens B
X Yucno ¢ NnaBaroLLen KoHBepTauus 3Ha4eHNs1 cUrHana B YACIO C NiaBatoLLEen TOHKOM
TO4YKOM
[
;E. CospaTb Makpoc Co3gaHune HOBOro Makpoca B NpoekTe
Coszpatk (hyHKLMIO Ha CosgaHue pyHKUMKU Ha a3bike ST Ans UCNONb30BaHNUS B NPOEKTE
Co?-#(a-::)ua BHBIN B1IOK CospaHue yHKUMoHanbHoro 6rioka Ha s3blike ST Ans Mcnonb3oBaHUs B
ﬂ?s.r” n NOK | npoekTe

3.3 NaHenb Bubnmnorteka KOMNOHEHTOB

BkntounTb/BbIKNOUNTE OTOOBpaxeHne naHenn Bubnuoteka KOMNOHEHTOB B paboyen 06nacTu MOXHO B MaBHOM
MeHio Bua.
Ecnu B Owen Logic oTKpbIT NpoekT, To Ha naHenv Bubnuoreka kOMNOHeHTOB OTOGpaXaloTcsa ee pasaensl:

o OyHKUMA 7.1;

*  ®yHKUMOHamNbHbIN 6ok 7.2;

* Makpocesl npoekra 7.3;

*  OyHKkuMM Ha ST 4.12.1;

*  ®yHKUMOHanbHble Onokn Ha ST 4.12.2.

Pasgen BbiOMpaeTcs B HXKHEN YacTy NaHenu.
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3 Onucanwne nHTepdenca

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 BblnagawowemMm MeHK MOXHO Bbl6paTb B pacnonoxeHnAa KOMMNOHEeHTOB:

gV il &

Moapobho

MauTia

Cnucok

800 1010 OO

PucyHok 3.3
Cnocob oTobpaxkeHnst KOMMNOHEHTOB MOXHO BbIGpaTb C MOMOLLbIO KHOMOK B BEPXHEWN YacTU NaHenu:
*
. :l lMoka3aTb BCe KOMMNOHEHTbI — OTODpaXKatoTCsi 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

. ﬁ-:ﬂ prnnMpOBKa no nankam — 0T06pa>|<ar0Tc;| nankuy, coaepxawme KOMMOHEHTbI pa3HbIX TUMOB.
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3 Onucanwne nHTepdenca

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

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

3.4 NaHenb CBouncTBa

BkntounTb/BbIKNOUNTE OTOGpaXkeHne naHenn CBoncTBa B paboyert 06nactn MOXHO B rmaBHOM MeHio Bupa.

Ha naHenu oToGpaxatoTcs U pefakTupyoTcs:

* napaMeTpbl 31IEMEHTOB NPOrpaMmbl;

* pasmepbl XOncTa;

* 4acTo MCnosnb3yemble CBONCTBA BXOAOB M BbIXOAOB (MOMHbINA NepeyeHb CBOMCTB HAaXo4UTCs B pasgerne
Bxopgpl 5.5 HacTpoek npubopa);

* rapameTpbl KOMMEHTapusi, CBOOOOHbBIX MEPEMEHHBIX, ONTOKOB NpeobpasoBaTenen.

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

[ns oTobpaxxeHnsi CBOMCTB areMeHTa B NaHenu cregyeT Haxatb Ha Hero JIKM.

CeoficTea TP
=4
“ [lapameTps
cex v

OnutencHocTs MMnyneca 3
“ [lpouee

KorreHTapiia

Macwitab Bpemern

PucyHok 3.6

Cnocobbl oTo6paxxeHns napamMeTpoB B NMaHENU:
Al
+ Z+ — B andgaBUTHOM NOPAAKE;
v —
« ™ T __no kateropusm.

3.5 NaHenb nepeMeHHbIX

BKMOUYNTL/BLIKHOUNTD 0T06pa)KeHMe MaHenun nepemMeHHbIX B pa6oqe|7| obnacTtn MoXHO B rmaBHOM MeHo Bua,.
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3 Onucanwne nHTepdenca

Ha MaHenu nepemMeHHbIX 0TOGPaXxatoTcs NepemMeHHble U3 Tabnuibl 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 KaTtanor-1
| variable-7
El MogkaTanor
| variable-6

Cceinka Ha Cxemy nepemeHHOM "

Cceuinok HeT. [lepemeHHan He
MCnonb3yeTca Ha Cxeme

PucyHok 3.7 — OkHo MNMaHenb MNepeMeHHbIX

Co3paaHue 6noka nepeMeHHOU
[nsa cosgaHusa 6noka BXogHOM NepeMeHHON criefyeT nepetawntb nepeMmeHHyto (metogom drag & drop) Ha XOrncCT.

[ns cosnaHns 6noka BLIXOAHOW NepeMeHHOM criefyeT nepeTalmTb NepemMeHHyIo Ha XONCT, YAepXunBas KnasuLLy
Shift.

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

Ccbinku

[ns otobpaxeHus GNOKOB, K KOTOPLIM MPUBS3aHa NepeMeHHasi, crnegyeT HaxkaTb Ha UMS NepeMeHHON B naHenu. B
obnacTu ccbInok NaHenn otobpasaTcsa cebifki Ha 6noku. Ecnm KNUKHYTL NO CCbINKe, TO Ha XoncTe GyaeT BblAeneH
6ok, K KOTOpOMY NpuBsi3aHa NepemMeHHasl.
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3 Onucanwne nHTepdenca

MaHeNk NepeMeHHbIX =R Cxema*

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

DEEDBHCHHE o . L
|CEKyH,.'J.e.|
| MamyTea randomS
Lewe
| Mecay e .
|Fcuj, IL} =
[ cranpapTHue
|r,1 randomé
i\'ar‘] [ r2 ¥ i

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 NoMOLLBI KOHTEKCTHOrO MEHI0 NMEPEMEHHON MOXHO HaWTW nepemMeHHylo B [MaHenu nepemeHHbIX, Ansi 3Toro
cneagyet BbiOpaTb NyHKT Hamtm B lMaHenu nepemeHHbIX. [MpuBSA3KM NepeMeHHOW K ApyrMM 6rokam MOXHO
npocmMoTpeTb B NyHkTe lNoka3aTb CCbISIKM KOHTEKCTHOrO MeHio 6rnoka nepemeHHon. Ecnu HaxaTb Ha CCbinky B
KOHTEKCTHOM MeHI0, To ByaeT coBepLUeH nepexop K BblopaHHoMy Broky.

SESTEE [T]—»(—X—IEZ ||
l ri
kM Cosaate makpoc Ctri+M =

BriBpaTe NepemMeHHy .. &
Haidti B MaHen nepemeHHex =
Q
e ] MokasaTe cCeKK ]
SRl I r| ¥ Yaoanre
=
E Konupoeate

1 fﬁ BrTaEuTE

CecHcTES

PucyHok 3.9 — KOHTEeKCTHOEe MeHI0 nepeMeHHOM

3.6 Pabouyas obnacTtb

lNocne cospgaHus npoekTa UnM OTKPbITUS COXPaHEHHOro npoekTa B paboyver obrnactu nosiBNAETCsl XOncT Ans
pa3paboTku nporpaMmbl Ha si3bike FBD.

Ecnu npubop nopgoepxmeaet paboTy ¢ yHKUMAMM Ha s3bike ST, otobpa3utcs Bknagka Pegaktop oyHKUMN.
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3 Onucanwne nHTepdenca

Cxema* | Pefaktop @yHKumMn "function1” % | bubnvoTeKa koMNoHeHTOB B 0 X

O 4@ 100% ~ grile

DyHKUMA fx
R -

TNorwseckan gyHxuma U

—
=
T

T} wm
Tornaeckan dyrxuws WM

—
N
]

=+ HE -
“ »

X oynxuna

—
w
1

fb oyHKkumonanbHbIii 6nok
M Makpocbi npoexta

st
X' @yHxumn na ST

CeolicTsa Cxema L=
w=(a
sl
v [OKyMeHT
Wma cpaina ck

Wpuwia xoncr 286
BeicoTa xoncTi 150

—
o)}
L

1
- f NS I T B o .

n

T EEEE B E

—
~
T

—
co
)
M
N

E 6 66 6 EEE

Wrmn parna ¢ kmouom

[0 Paspenurs [7] Ocweanurs

PucyHok 3.10

Ha xoncrte pasmelwiaroTcs anemeHTbl M 6rnokum m3 naHenun bBubnmnoTeka KOMMOHEHTOB 3.3 M MaHenu BCTaBKW.
M3mMeHUTb pa3mepbl Xoncta MOXHO Ha naHenn Ceonctea 3.4.

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

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

* BOONb NPABOroO Kpas XOricTa pacrnonoXeHbl BbixoAbl (QAX — guckpeTHble, AOX — aHanoroeble, K — kntoun,
Fx — cetogunoapl).

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

PucyHok 3.11

YnpaBneHue
Hap, XOICTOM pacnoaralotCcA KHOMKU:

Mpw BKIHOYEHHOW CETKE Ha XOJICTe OTOOpaXKatoTCs BepTMKanbHas 1
rOPU30HTanbHasa MUHENKN 1 ceTka. nemMeHTbl U MTMHUK CBSA3W Npu
pa3mMeLLeHUN NPUBA3LIBAIOTCA K CETKE

ﬁ BknounTtb/BbIKNIOYNTL
CeTKy

S,

YMeHbLWUTb MacwTtad | YMeHblueHne macwrtaba Ha 10 % oT nepBoHa4anbHOro
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3 Onucanwne nHTepdenca

11 OpurvHanbHbIN pasmep | Bosepart k ucxogHomy Maclutaty

@ YBenuuuTtb maclutab YBennyeHne macwtaba Ha 10 % OoT nepBoHa4anbLHOro

3apatb TpebyeMbin MacLiTabd MOXHO C MOMOLLbIO BbiNagaloLero MeHo cnpasa OT ONMCaHHbIX BblLLEe KHOMOK.

B HWXXHEN YacTu xorncTa HaxoaaTCa KHOMKM:

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

™ Ctweawmwme | Micnonb3ayeTtca ons otobpakeHnst CXeMbl B OLHOM OKHe

3.7 CTpoKa cocTosiHUA

Ha cTpoke cocTosHus oToGpaxaeTcsa MHopMaums 0 AOCTYMHbIX pecypcax npubopa 1 NoAKMHYeHUN.

Bua

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

MHaukaTopbl
Mpn noaknoyeHHOM Npubope B CTPOKE COCTOSIHWUST 0TOBpaXkaeTcst UHpopMauus:

*  ®B — JoCTyNHOE KONMYECTBO 3K3EMMNIISIPOB (PYHKLIMOHANbHbIX BOKOB;

* [llepem. — JOCTYMHOE KONMMYECTBO NEPEMEHHbIX;

* CTeK — ypOBeHb UCMNOMb30BaHUSA NAaMATU BbiAeneHHoN nog ctek. CTek ncnonb3yeTcs Ans NPOMEXYTOYHbIX
BbIYMCMEHUI B NPOrpamme;

*  Cwucrt. ACMNMN3Y — gocTynHoe KONMMYeCcTBO CUCTEMHOW SHEProHe3aBnCUMON NamsTu. iHgukaTop
3anonHaeTcs B Criyyae UCMNomnb30BaHWsi CETEBbIX MEPEMEHHbIX HA CXEME, NMPUBSA3KM NEPEMEHHbIX K
BM3yanusauuun n napameTpam npudopa n gobaBneHunsi B NPOEKT Moayrnen paclunpeHuss;

+ J3CMNN3Y — gocTynHoe KONMYeCcTBO 3HEPrOHE3aBUCUMON NaMATU. VIHOMKATOp 3anofHSeTCs B cnyvae
NCNONb30BaHMs Ha CXeMe CTaHOAaPTHbLIX SHEPrOHE3aBUCUMbIX NEPEMEHHbIX;

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

* Cwucrt. O3Y — gocrtynHoe cuctemHoe O3Y npubopa. MiHankaTop nosenseTca B cny4vae 3anonHeHns O3Y
Bonee yem Ha 80%.

* 0O3Y — goctynHoe O3Y npubopa B npoueHTax oT obuiero oovema: «O3Y: 0...100 %». Yem GonbLue
ncnonb3yercs B nporpamme 6rnokoB 1 yHKUMIA, Tem bonblie namaTy Tpebyetcs ansa paboTel B npubope.
Owen Logic aBTOMaTMyeckn paccunTbiBaeT AOCTYMNHYIO NaMsTb Npubopa 1 B Cryvae KpUTUYECKOro 3Ha4yeHus
BbIBOOUT COOTBETCTBYHLLIEE NpeaynpexaeHune;

* Cwuecr. N3Y Busyan. — goctynHoe N3Y Bn3yanunsaumm npnbdopa B NnpoLeHTax oT obLiero obbema (Tonbko
ans npubopos ¢ rpacdumyecknm LBeTHbIM XKKW);

* Monb3s. N3Y Bu3yan. — goctynHoe N3Y Bu3yanusauum onsa pacTpoBbix 3obpaxeHun. inamkatop
nosiBnsieTcs B cny4vae 3anonHeHus MN3Y 6onee yem Ha 80 % (Tonbko Ans npnbopos ¢ rpadpmyeckum
uBeTHbIM XKKWN);

+ 0O3Y Busyan. — goctynHoe O3Y Buadyanusauum npmbopa B npoLeHTax oT obuiero oobema. PacyeTt Begetcs
OJ19 CaMOro Harpy>keHHOro akpaHa. HankaTop nosiBnsAeTcs B criyyae 3anonHeHns 6onee yem Ha 80%
(Tonbko ons npnbopoB ¢ rpacdmyeckum UBETHbIM XKKN);

*  MPxxx-XxxXx — MoAenb Nogkno4eHHoro npubopa. Ecnv npubop He NogknioyeH, Ha MHAMKaTope
oTobpaxaetcsa Hagnuck Mpubop He noakntoveH. HaxaTtne Ha MHANKATOP BKIHOYAET/BbIKIIOYAET PEXNM
OFFLINE;

+  COMx — HoMep BbIOpaHHOro Nornb3oBaTenemM nopTa Ansa NogknoyYeHrs npubopa. HaxaTtune Ha nHgnkatop
OTKpbIBaET OKHO HacCTpPOVikK nopTa 4.6.

(D ‘I‘IPEHVI‘IPE)K,U,EHVIE

Ecnu kakon-nmbo 13 nHauKaTopoB NepPEenosiHUTCS, 3anuch NporpaMmMel B Npubop 6yaeT 3anpelueHa.
BknioUnTL/BBIKINIOYMTE OTOOPaxKEHE MHAMKATOPOB B CTPOKE COCTOSIHUS MOXHO B rnMaBHOM MeHio Buga,.

Pexxum OFFLINE
B pexxvme OFFLINE ycTtaHaBnuBaeTcs 3anpeT Ha CBA3b C Npubopom.
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3 Onucanwne nHTepdenca

Ons nepexopga B pexum OFFLINE cnepyet HaxaTb Ha vHOuKaTop mopenu npubopa B CTPOKE COCTOSIHUSI UMK
BblbpaTb B rmasHom meHio CepBuc — Pexum OFFLINE. Bug vHagnkatopa namenutcs Ha OFFLINE. MNosTopHoe
HaxaTtume oTkntodaeT pexum OFFLINE.

MogpobHee cm. B pasaerne 3arpyska B npubop .

3.8 MeHexep 1 pegakTop 3KpaHOB

MeHeaXxep 3KpaHOB

Ecnun npnbop ocHalleH OuUcniieeM, To Ha HEro MOXHO 3anporpammuMpoBaTh BbIBOA MHGPOPMaLUM U3 NporpaMMbl.
WHcTpyKumsa no paboTe ¢ akpaHamu npuseneHa B pasgene MNporpammupoBaHue akpaHa npubopa.

BkniounTb/BbIKNIOUNTE OTOOpaXeHne Bknagku MeHemxep 3akpaHOB B paboyein obnact MOXHO B IMaBHOM MEHIO
Buga.

MeHeaxep aKpaHOB OTKPbIBAETCH HaXkaTMEM Ha OLHOMMEHHYHO BKIaAKy B NIeBOM kpae pabouyer obractu.

MEHEAMED SKPAHOE
0
— é!& [pynnb @

— 6% [pynna 1
] 3xpan 1

goHedye dax¥anH [y

v [lapameTp
Mran [pyrnna 1
Onucanme

HWran

PucyHok 3.13

MeHepxep 3KpaHOB COCTOUT 13 JepeBa 3NIEMEHTOB B BEPXHEN YaCTX U NOSEN CBOUCTB B HUXKHEN YacTu.
B oepeBe 3kpaHOB 0TOBpaxkatTcsa N peaaKkTUPYHTCS rpynnbl 3KPaHOB M 3KPaHbI.

OcHOBHble yHKLNK:

[do6aBuTb 3KpaH (HaxoouTCH B BEPXHEW YacTu MeHea)Xepa 3KPaHOB Y B KOHTEKCTHOM MEHIO rpynmbl
3KpaHoB)

YaanuTb 3KpaH (B KOHTEKCTHOM MEHIO 3KpaHa)

PepaktupoBaTtb 3KpaH (B KOHTEKCTHOM MEHIO 3KpaHa)

Hdo6aBuTb rpynny (HaXo4MTCHA B BEPXHEWN YacTn MeHeOKepa 9KpaHoB)

PepakTupoBaTb rpynny (B KOHTEKCTHOM MEHIO Ipynibl 3KPaHOB, AOCTYNEH TOMbKO Ansi NpMbOopoB C
rpacpmnyecknm uBeTHbIM XKKIN)

yle80|00
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3 Onucanwne nHTepdenca

Mpu BbIGOPE aKpaHa U rpynnbl 3KPaHOB B HIKHe YacT MeHepkepa aKpaHOB 0TOOpaXkaloTcs X CBOMCTBA.

PepakTop akpaHoB

Pepnaktop 3kpaHOB OTKpbIBaeTcs BblIOOPOM KoMaHabl PefakTMpoBaTb 3KpPaH B KOHTEKCTHOM MEHKO 3KpaHa B
MeHeaxepe 3KpaHOB.

CxeMa™ | 3kpaH "3kpaH 1" x
- .
@‘ |.1:1g @‘ 100% -

PucyHok 3.14 — Pepgaktop 3kpaHa gns npubéopa ¢ MOHOXPOMHbLIM TeKCTOBbIM XKKU

CxeMa | IKpaH 1 X

8, ¥ @, 100% ~

KoMnoHeHTbl 3KpaHa

@ KHonkw @
SEL ESC

A «

«

oK

PucyHok 3.15 — Pepgaktop 3kpaHa gns npubopa c rpacdmyeckum XXKU

MoapoGHo paboTa ¢ akpaHaMu paccMOTpeHa B pasaenax:

*  MOHOXPOMHbIN TeKCcTOBbIN XKKU;
* rpaduyeckmin usetHom XKKW.
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3 Onucanwne nHTepdenca

Ona npuGopoB C MOHOXPOMHbIM TekcToBbiM YKKWM Takke [OCTyNeH pedakTop rpynnbl 3KPaHOB, KOTOPbIN
OTKpbIBaeTCs BbIGOPOM koMaHAbl PepgakTupoBaTb rpynny B KOHTEKCTHOM MEHIO rpynrbl 3kpaHoB B MeHemxepe
3KpaHoB.

Cxema® | Fpynna skpanos "Tpynna 1" 1 r X

Qi@ 100 « M/

Skpat 1

JkpaH 2

FkpaH 3

PucyHok 3.16

B BerHeIZ HYacTu pefakTtopa 3KpaHOB U rpynrbl 3KPaHOB pacnosioXeHbl KHOMKU:

CoxpaHUTb BOKYMEHT

YMeHbLWUTbL MacLuTab

Jolm

r.
L=

OpurMHanbHbIN pasvep

®‘ YBenuuuTtb Maclutab

MacLitab MOXeT 6bITb MU3BMEHEH C MOMOLLIbIO BbiNadatoLLEero MeHto cnpaBa OT KHOMOK.

23



4 BasoBble cBegeHUs

4 Bba3oBble cBeaeHUs

B HacToAILLEM pa3nene onncbiBarOTCA OCHOBHbIE MOHATUA pa6OTbI npuﬁopa n npuHUuMn
co3gaHuA nporpamMmmbl Ans 3arpy3kum B anI60p:

MpyHLMN BbINOMHEHUSA NporpaMmsl 4.1;
PaspaboTka npoekTa 1 nopsiaok paboTbl 4.2;
PaspaboTtka nporpammsi 4.3;
MporpammupoBaHne gucnnes npubopa 4.4;
Pexxum cnmynstopa 4.5;

HacTtpolika nopTa 1 nogkntoyeHne npnbopa 4.6;
3anucb nporpammbl B npubop 4.7.

OunnanH otnagka 4.8;

CeepeHus o npoekTe 4.9;

MeHemxep komnoHeHToB 4.10;

Pa6ota ¢ makpocamu 4.11;

CospaHue cyHkumn Ha a3bike ST 4.12.1.

4.1 NMpuHUMN BbINOSTHEHUSA NPOrpamMmMbl

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

dyHKUMOHanbHasa cxema paboTbl npubopa:

Mpu6op (nporpammupyemoe pene)

Uy
| S1
DO1
S2
| - DO2
Sn DO3
DO4

PucyHok 4.1

Pa6oty npnbopa Mo)XHO 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).

MporpaMmma cunTbIBaeT 3HAYEHMUS U3 S4eek NaMATH BXOLOB U BbIMOSHAET HAaZ4 HUMM FIorMYeckue onepauum
B COOTBETCTBMM C anropuTMom paboThl.

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

Mepexopn k WWary 1 (nocne BbINONHEHWSI BCEX NpeablayLLnX Wwaros 06paboTku nporpamMmmsl LMK paboThbl
nprbopa noBTOpsETCA C NEPBOrO Luara).

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

4.2 Pa3paboTKa npoeKkTa 1 nopsifok pabdbotbl

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

1. HaxmwuTte KHOMKy D Ha NaHenun MHCTPYMEHTOB Ui BbibepuTe B rmaBHOM MeHio Pann — HoBbin
NpPOEKT....

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

¢8 Buibop moneny [MP200-24.1.X] - m] x
nrP200 XapaKkTepucTnku
— MogaynbHOE nporpammm1pyemoe
= pefe C ABYCTPOUHbIM AUCTIeeM * MOHOXPOMHBIN iBYCTPOUHBIIA rpadudeckuii aucnneid no 16 cumeonos. MNoaaepskka KUPWIAULBL M NaTUHWLLb
* 6 MeXaHMUeCKMUxX KHOMOK C BO3MOXHOCTLHO MO/1b30BaTEALCKON HacTPOKK
* 2 N0/1b30BaTeNLCKMUX CBETOAMOAR
nP205 o e
« YBenmueHue uncna BXOA0B W BIXOAOE € MOMOILLLIO Moaynei pacwupenua MPM (ao 2 Moayneid)
\Eo8 MoaynbHoe PO PaMMHEYCMDS | ———T | g « [lo 2-x uHTepdelicos RS-485, peskum Master/Slave, Modbus RTU
—_— Pene ¢ rpadruecknM aucnaeem o P2 i
L 3 * Yachl peansHoro BpeMeHu
| L * BCTpoeHHbIi MCTOUHMK NuTaHKMa =24 B 4na nUTaHnA AaTYMKOB C aHaNOTOBLIM BbIXOAOM (B MOAMDUKALMAX Ha
nP22s _ 230 B ¢ aHaNOrOBLIMM EX0AAMM)
i LUuToBoe nporpanmmpyemoe + USB-nopt — ans nporpammupoBaHis (miniUSB-exoaut B kommnnekT)
pene ¢ rpadmuecknm avicriieem + lanbBaHWueckan pasenaska: Bxoaos ao 2830 B
v Ethernet
. AP100 Moaudukauun
o KomnakTtHoe nporpammipyemoe YETThETT Myrasme Nuckpethble | [nckpeTHble AHanorossie AHanorosble Whrepsericsi
-’ pene BXO4bl BbIXCAbI BXOAbI BbiXOAbl
MP200-220.23.X 230 8 10 4 0 Ao 2 R5485
3 np102
: s MoaynbHoe nporpammmupyemoe MP200-220.25.X 230 8 10 4 4 Ao 2 RS485
— pene C BblCOKOM NAOTHOCTLIO
KaKANOB BB0/3/BbIBOAR MP200-220.28X 230 8 10 8 2 A0 2 RS485
npr103
e MP200-220.5.X 230 8 10 4 4 Ao 2 RS485
- | MoaynbHoe nporpaMmrpyemoe
= pene ¢ Ethemet
MP200-24.1X 24 8 8 o] 0 Ao 2 RS485
ne110 MP200-24.2(4).X 24 8 10 4 2 Ao 2 R5485
KomnakTHoe nporpammupyemoe
pene (CHAT ¢ NPoM3B0ACTBa) NP200-24.3.X 24 8 10 4 0 Ao 2 RS485
MP200-24.5.X 24 8 10 4 4 Ao 2 R5485
npP114
KomnaxTkoe nporpammupyewoe MP200-24.8X 24 8 10 8 2 40 2 RS485
nena (ruor £ Anowaenncresl
| Cosnats ‘ ‘ Otmena ‘
PucyHok 4.2 — OkHo BbIGOpa npubopa

Ecnu k MK nogkntoueH npubop, To Owen Logic npeanoXuT Mogens u Mogudmkaumio NogKnioYeHHOro
npubopa B okHe BbIbOpa.

B rnaBHom okHe Owen Logic 0TOGpasnTCst XOMNCT NPOEKTa, CTaHYyT aKTMBHbIMWU CTPOKa COCTOSIHUS, MaHenu
Bubnnoteka komnoHeHToB, CBONCTBA M [epeMeHHbIe.

Ecnu y BbibpaHHoro npubopa ectb gucnnen, To B rMaBHOM OKHe oTobpasuTtcst Bknagka MeHempkep akpaHoB , rae
MOXHO HacTpouTb BbIBOA MHGOPMAaLIMK Ha ANCTINEN.

CoxpaHUTb TEKYLLMIA UM OTKPbITb COXPaHEHHbIN NMPOEKT MOXHO C NMOMOLLBH COOTBETCTBYHOLLMX KHOMOK Ha NaHenu
WHCTPYMEHTOB WIN B FMaBHOM MeHio dawun.

Mopsgok nporpammupoBaHus npubopa B NpoekTe:
1. PaspaboTtka nporpaMmbl.
2. Otnapgka nporpammsi.
3. TMopkntoveHune npubopa k MK.
4. 3arpyska paspaboTaHHON Nporpammbl B npudop.

PaspaboTtka nporpamMmmbl

Ha xoncte NpoEeKTa co3aaeTcd nporpamMmma Ha A3blke FBD ¢ nomoubto 6510KOB M 3NeMEHTOB BCTaBkM M3 brnbnmoTekn
KOMIMOHEHTOB.

OTtnapgka nporpamMmmbl

Mocrne co3gaHusi MOXHO CMOAENnMpoBaTb paboTy nporpaMmbl B pexume cumynsitopa. Bo Bpemsi nposepku
npaBunbHOCTU PaboTbl NPOrpaMMbl MOMb30BaTENb MOXET M3MEHATb COCTOSIHME 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 nogkntoyeHns npubopa k MK cnegyet HacTpouTb nopT B Owen Logic 1 ¢ nomolbto kabens nogcoeanHuTb
npnbop. [Nanee Ha npubop nogaeTcs nuTaHue (ecnn TpebyeTcs), U NPou3BOAATCA HACTPOWKM Mpubopa B
Owen Logic.

3arpy3ka nporpaMmmbi B npubop
Mocne HacTporKM CoeamnHEHUS MOXHO 3arpy3uTb Nporpammy B npubop n3 Owen Logic.

OHnanH oTnaaka

3arpyXeHHylo MNporpaMMy MOXHO MpPOBEPUTL B PEXMME OHMAWH OTNadku C  pearnbHbIMU  3HAYEHUAMU,
nocTynawLmmm 13 npmdopa.

4.2.1 3awmTa npoeKTa Kno4yom

Cos3paaHue dpanna ¢ KnoYom
[nsa co3gaHua canna c Knyom criegyer:

1. Bbibpatb B rmaBHoM MeHio Pann — Co3aaTtb hams € KIHYOM...

¥8 OWEN Logic
Paitn | Bun  MNpwdop Cepewc  Pacwwpenwa (ol
D Hoewid npoekT... Ctrl+M

D CTEpEITE NPOEKT... Ctrl+C

Cozaate Gain ¢ KAYoM...

PucyHok 4.3
2. B oTKpbIBLUEMCSH AMANOrOBOM OKHE BBECTU MMS (haina u creHepmpoBaTh KrkoY. Koy MOXXHO U3MEHUTb

HaxaTem KHomnkn = nnu spyunyro.

Cozganue faina c KnoYom >

Beeomte vma daiina: | PR_key

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

3. CoxpaHutb hann. dann ¢ Kn4voM No ymonyaHuo coxpaHsietcs B nanky C:\Users\[umsnons3oeamensi]
\[JokymeHmbi\Owen Logic\Keys.

Mpueaska cpanna-kno4a
[nsa npuBasku danna-knoya K NpoekTy cnegyer:

1. Ha naHenu cBoncTB CBoncTBa Cxema B CBOMCTBE 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 dhanmn-KIiou.
Lol BuiGepmTe 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\[umsinonb3oeamensi]\[JokymeHmb\Owen Logic\Keys He HangeHo HM OOHOro

IIl NPUMEYAHUE
danna-kntoya, Owen Logic npegnoXxuT co3aaTtb HOBbIV KITHOY.

8 OWEN Logic e
@ He cospaHo HM ogHoro daina Knwya.

XOTWTe co3aaTh dain ceruac?

Ja ‘ ‘ Het

PucyHok 4.7

3. HaxaTb KHONKy OTKpbITb.

4.3 Pa3paboTka nporpamMmmbl

Pa3paboTKky nporpammbl pekOMeHAyeTCsi HayaTb C nraHvpoBaHus. [naH AOormkeH onucbiBaTb BCE BO3MOXHblE
COCTOSAHMSA npubopa BO Bpems (QYHKUMOHUPOBaHWSA (B BMAE AuarpaMMbl PeXMMOB, Tabnuubl COCTOSHMA,
3NEeKTPUYECKON UNKN (PYHKUMOHANBbHOW CXeMbl W/vnn ap.).

[Nocne TOro kak npoaymMaHbl BCe 3agayvun, KOTopble OO0 KHbI BbINONTHATLCA I'IpVI60pOM, cnegyeT coCTtaBuUTb NporpamMmmy
Ha XOJicTe npoeKkTa C NOMOLLbK 3J1EMEHTOB BrnbnnoTekn KOMMNOHEHTOB 7.

Pa3melueHne KOMMOHEHTOB U Co3aHune CBsi3en

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

¥ | | BUANMOTEKA KOMNOHEHTOE

8- il &

Q OYHKL WA fx

a8 W

=

= HE

& Hcrnioyapwes MITH
] Q2 8 ADD

8 SuUB

8 MUL

8 DIV v

| fx oynkuma
) QS ﬂD OYHKUWOHaNbHLIA Bnok

M Makpockl npoekTa

¥
o
rul

PucyHok 4.8

Bxoabl 1 BbIxodbl NpMbopa 1 KOMMNOHEHTOB criedyeT coeauHWUTb, MPOBeas MeXay HUMMU NMMHUK cBaA3n. [Ina co3aaHus
COeaNHUTENBHON NIUHUK creadyer:
+ HaxaTb JIKM Ha Bbixoa NepBoro KOMMNoHeHTa. JIMHWS NPUCOeauHUTCS K HEeMY M NOTSHETCA BCreq 3a
KYPCOPOM MbILLIK;
« [AnsA co3naHusa uarmba NUHUK cnedyeT HaxaTb Ha XorcTe Ans OTMETKM TOYKM MOBOPOTa MNUHWMK;
* MPOTSAHYTb NTMHMIO [0 BXOAa BTOPOro KOMIMOHEHTA W HaXaTb Mo Hemy. JIMHUA CBA3M co3aaHa.
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4 BasoBble cBegeHUs

PucyHok 4.9

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

[nsa BblaeneHus Gnoka unu KOMMOHEHTa Ha cxeme criegyeT HaxaTb no Hemy JIKM. YTo6bl BbIAENUTbL HECKONLKO
3NNIeMEeHTOB CXeMy, MOXXHO BOCIMOJ1Ib30BaTbCA «J1aCCo» — 3aKIO4YNUTb HYXHble 3rTIeMeHTbl 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 KOMMUNALUUN U He

MCMOJTHAETCS B IOTUKe.
HacTponka napameTpoB KOMMNOHEHTOB
UTtoObl OTpeaakTMpoBaTb NapameTpbl, CreayeT BblAENUTb HYXXHbIA KOMMOHEHT UM Orok Ha CXeme M HacTpouUTb
3HavyeHusa Ha naHenu CeoncTea 3.4.

III NPUMEYAHUE

29



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

CeowicTBa 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 paspaboTky NporpaMmmbl UCNONb3YHTCS criedytoLme 6noku 1 yHKLUK, Bbi3biIBaEMbIE HA NMAHENN BCTaBKM:

Bnok kommeHTapues 4.3.1

Pa3meLleHne TekCTOBOro KOMMEHTapua Ha cxeme

Bnok nepemenHom 4.3.2

PasmelleHve Groka nepeMeHHoN A4S 3anvMcK UNv YTEHUSI 3HaYEHMi
nporpamMmmbi

Bnok koHcTaHTbl 4.3.3

Pa3meLueHne 6rioka ¢ PUKCMPOBaHHbLIM YNCNOBLIM 3HAYEHWEM

JIvHun 3agepxkn 4.3.4

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

briok ceteBon nepemeHHon 4.3.5

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

Bnok yteHne/zanucu B ®b 4.3.6

3anucb/yTeHne 3HaYeHWI OTAENbHBIX NapameTpoB 13 Ob B nepeMeHHy0
n HaobopoT

bnok npeobpasoBaHus 4.3.7

KOHBepTaLI,I/IFl 3Ha4YeHNN Pa3nnYHbIX TUNOB ONA nepenayn

lMepeHymepoBaTb KOMMNOHEHTHI 4.3.8

MNepeHasHavyeHne nopaakoBbix HOMepoB ®b cxembl

Mopsaok ncnonHeHna 4.3.9

N3meHeHne nopsAgka BblHUCNEHNA 3HaYeHNN BbIXO4OB nporpamMmmbl

4.3.1 Bnok kKOMMeHTapueB

Briok KOMMEHTapueB No3BOJIAET OCTaBJIATb 3arnmMcn U KOMMEeHTapun Ha CXeMe NnpoekKkTa.
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4 BasoBble cBegeHUs

YT106bl 1O0BaBUTL TEKCTOBLIN KOMMEHTaPUIA Ha CXeMy, CriedyeT HaxaTb Ha KHOMKY Ha naHenu BCTaBku. 3atem
yoepxusas JIKM HauyepTUTb NpsiMOyronbHyt0 obnactb 6roka KOMMEHTapMeB Ha TOM MECTE CXEMbI, Fae OOSKeH
pacrnonaraTbCa KOMMEHTapUM.

e
e

BeeguTe KOMMEHTapPHIA Beegure -
KEOMMeHTapKK

PucyHok 4.13

[ns BblaeneHHoro 6noka KOMMeHTapuneB MOXXHO NU3SMEHUTb HaCTp0I7IKI/1 BBOJa TEKCTa Ha NaHenu CBONCTB.

CEOACTES TeKCTOBLIA Dok

7=/l |
Bripaermeanne Texcta B ueHtpe
WpwmdT Arial, 9
LeeT TercTa [R=0, G=0, B={)]
v  Pon
Hanwume poHa Ha
UseT fopmopa [R=0, G=0, B=0]
UseT poHa [R=255, G=255, B=255]

MpospayHocTe hoHa 1]

Texcr

PucyHok 4.14

YT06bI LBET (pOHa Grioka KoMmmeHTapueB Obin BUAEH, crieqyeT 3agaTh 3HadeHue napameTpy Mpo3pavyHocTb hoHa
6onee 20.

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

Beeagute Text
KOMMEHTAPKIA '

- —-- Text

PucyHok 4.15

4.3.2 bnok nepeMeHHOU

Bbriok nepemeHHon CINY>XUT ONA ncnosfnb3oBaHUA nepemeHHO|7| Ha CXeMe npoekKTa.

YUTto6bl 40GaBUTL Brok nepemeHHO|7| Ha CXemy, cnefyet Ha)kaTb Ha ero nNMKTorpamMmmy Ha naHenn BCTaBKU:
v

+ [+ BxogHas nepemeHHas — ans nepeaayun 3HaYeHUs B NPOrpammy;
Vi

® "G BbIXOAHaA nepeMeHHass — A4 3anncu B Hee 3Ha4YeHna 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 nepemeHHoM Takke MOXXHO 106aBUTb Ha cxemy u3 naHenu NepemeHHblie 3.5.

[nsa npuBsskn nepemeHHon K 6r1oKy nepemMeHHo cnegyerT:

1. Bblgenutb 6Griok nepemMeHHoMN.

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

nepeMeHHOM Ha Cxeme.

CeOWCTBa

=|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 co3aaTh HOBYIO NMEPEMEHHYIO U HaXaTb
kHonky OK. BbibpaHHasa nepemeHHas byaet npuBsasaHa 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 BbIOENSETCS KpacHbIM LBETOM, 3HAYMT, NPUCYTCTBYeT oLunbka.
CoobuieHne 06 owmnbke oTobpakaeTcs B CTPOKE COCTOSIHUS.

PucyHok 4.19

[ns 6noka BbIXOQHON NepeMeHHON AOCTYMHa HacTpolka 3anucb B KOHLUE LMKNAa, KOoTopas CAYXWT Ans 3anucu
3Ha4YeHWs B MEPEMEHHYI0 Nocre BCcex onepauun YyteHns B paboyvem umkne 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 HECTPORI
Her

‘.El.a
Januch B KOHLE LKna

[apaHTMpYET SaNKce B NEPEMEHHYH) NOCNE ECEX ONEDALIA YTEHMA.

PucyHok 4.20
4.3.3 BNOK KOHCTaHThbI
D,J'Iﬂ BKINMKOYEHNA B nporpammy JKeCTKO 3aJaHHOro 4mcrnoBoOro 3Ha4deHwud I/ICI'IOJ'Ib3yeTCF| 6]'IOK KOHCTaHThI. ﬂ,J‘IH
C

pasmMmeLlleHunsa ©Onoka KOHCTaHTbl Ha cxeme cnegyeT HaXaTb Ha KHOMKY D" Ha naHenun BCTaBKu, 3aTeM — 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 6roke 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 oTpeaakTnpoBaTb OBOWHBIM HaXkaTem Ha OroK KOHCTaHTbl Uin BbI60pOM N3meHuTb
3Ha4YeHue B KOHTEKCTHOM MeHI0 Broka.

| e Kk
|ﬁ Keonwposate
WsmeHnTe sHaueHne
M ¥0anuTe KCMNoHEHT
T Cosaate makpoc

CEOMCTES

PucyHok 4.23

,D,OFIYCTVIMbIe 3Ha4YeHnda ona TMNoB KOHCTAHTbI:

bynesckoe or0pgo1
LlenouncneHHoe |ot 0 go 4294967295

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

3Ha4yeHne KOHCTaHTbI He noapepraeTcda NSAMeHeHNAM Ha BCEM MPOTAXKEHUN pa6OTbI nporpamMmmsil.

4.3.4 JInHnA 3apepxKu

INuHua 3agepxKn UCNonb3yeTcsa AN Co3aaHWsA 3a0epPXKKU Ha OOUH LIMKN Nepedadn 3HaueHusl C BbIXo4a KOMMOHeHTa
Ha BXO/.

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

~B =l oF
X X

PucyHok 4.24

Mpumep

Ha Bxop 11 6noka apudmeTnyeckoro CnoxeHusi (LENOYUCEHHbIA TUMN) NOAAETCS KOHCTAHTa, 3HAYeHWe KOTopour
paBHO 1. Ha Bxopg 12 no nuHMM 3agepXkn NogaeTcsa 3HavyeHue ¢ Bbixoda broka Q, koTopoe 6bifio BbIYMCIIEHO B
npeabiayLemM Lukne.

11
[+ Q
12 :
PucyHok 4.25

3Ha4vyeHus Ha BXoAax 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 CcrnyXxatr aOnd nepegadn M nonyyYeHud 3Ha4YeHn no MHTepcbeﬁcaM CBA3N U
ncnonb3oBaHUA X B nNporpamMmme.

[Ons no6aBneHus Ha cxeMy Brioka CeTeBoii NepeMeHHON CreayeT HaxaTb Ha KHOMKY:
M
« HJ - nepepaya 3HauyeHWst U3 NPOrpaMmbl MO CETU;
N

« [ — nonyyenue sHaueHMs B nporpamMmmy o ceTy.
MpuBA3ka nepeMeHHON K 610Ky ceTeBOW NnepeMeHHOU
[ns npuBsskn nepemeHHoM K 6r1oKy ceTeBol NepeMeHHOW Crneayer:

1. Bbibpatb Ha cxeme Brok ceTeBon NnepemMeHHON.

2. HaxaTb Ha KHOMKY «...» B nore MNepemMeHHas B cBovicTBax Grioka ceTeBON NepeMeHHON nnu asa pasa
HaXkaTb Ha BNOK CETEBOWN NEPEMEHHON Ha CXEME.
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CBONCTEa
= A
+ [lapametps
<He Beibpatia > L.

AHavyeHwe no yMonuadmo 0
+ [lpouee

KomMmeHTapui

MNepemennan

PucyHok 4.26

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

CeolcTea Varl n B8 x
= A
78l
“ [lapameTps
[NepemenHan Varl [512]
3HAYEHWE MO YMONYEHHD 1
Pexan paboTe exona UenounwcnedHoe

“ [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 paboTsl ¢ NepeMeHHbIMU MHTepPdENCOoB cBA3M yaobeH, ecny nonb3oBaTenb HauYMHaeT
paboTy ¢ NpoekToMm ¢ HacTpowku npubopa. Ecnu cnncok napametrpos Mactepa cetu Modbus yxxe nssecteH, paboty

yoobHee HauMHaTb C onpeferneHnsi MepeMeHHbiX B Tabnuue nepemeHHbix 6. MNMogpobHee cm. pasgen Pabota no
npotokony Modbus 5.3.2.1.

NMPUMEYAHUE
III Henb3s npuBasatb nepemMeHHyto K GroKy, ecnu B HacTporikax npnbopa 5 HeT nHTepdencos CBA3M.
PacwmpeHHble HAaCTPOMKH

[lns npubopoB BTOPOro NoKosieHWsl 4OCTYMNHa HAacTpoKa AOMYCTMMOrO OTKITOHEHWS AJ1si TepeMEeHHbIX C NnaBatoLein
ToYKOM B Brioke mepefayn 3HaveHusi U3 nporpammel no cetu. Ecnu Bxogsiwee B 6ok 3HayYeHWe He npeBbllaeT
[OMYyCTMOe, TO 3HaYeHUe MEepPeMEHHOW He Mepes3anucbiBaeTCs Kaxabl LWKM, 4YTO MO3BOMSIET 3KOHOMUTb
annapaTtHble pecypcbl Npubopa. [JonycTMoe OTKIIOHEHWe 3a[aeTcsl 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 Pb

bnok urteHus/zanucn B ®B uncnonb3yeTcs ANA 3ajadyM unu 4TeHus 3HadeHus napameTtpa ®b B npouecce
BbINOSIHEHWSI NPOrpamMMbl.

Ha cxemy moryT 6bITb fO06aBNEHbI GNOKK:

W
« [ — 3anucu 3HaueHus B O6;
R
« [J* — yteHus sHauenus n3 O6.
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4 BasoBble cBegeHUs

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

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

Ons HacTponmku Onoka 3anncyn 3HadeHuss B OB cregyeT Ha naHenu CBOWCTB Oroka Bbibpatb ®b n mms
repemMeHHON, 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 npeo6pa3oBaHusi

JInHna ceaaun mMeXxay KOMMNoOHeHTaMUn nporpamMmmbl MOXeET ObITb cO34aHa TONMbKO 4SS BXOA4A M BbiIXO4a OfHOMO U TOro
Xe Tuna: 6yJ'IeBCKOFO, LeNoYNCIIEHHOrO UM C nnaBaloLwen To4YKon. [1ns co3gaHus NUHUKA CBA3N Mexay BXoOoM U
BbIXO4OM pa3HbIX TUNOB creayeT NCnosjib30BaTb onokum npeo6pasoBaHMﬂ.

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

MaHent BCTABKK

Al (Tom0

PucyHok 4.32

Tunbl 6GrnokoB NnpeobpasoBaHWs:

% | NMpeobpa3soBaTenk B 6ynesckoe 3HaYeHne KoHBepTauusi 3HaueHusi curHana B GyneBckoe 3HaveHue.
Ecnu 3HauyeHune Ha Bxoae 6noka 6onblie nnbo paBHO 1, TO Ha
Bbixogde byaeT 1 (True). B ocTtanbHbIX cnyyasx Ha Bbixoge
oynert O (False).

7' |Mpeobpa3oBaTesib B LleNIOYMCIIEHHOe KoHBepTauns 3Ha4yeHns curHana B LIeNoYncreHHoe
3Ha4YeHue 3HayeHue. 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.

2| Mpeo6pa3oBaTenk B YMCIO C NNaBakoLen KoHBepTauus 3Ha4yeHus curHana B YMCno C nraBatoLLen
3anaTon TouYkon. [Ins npeobpazoBaHms LLEENOYNCIIEHHOIO B YMCHIO C
nnaesatoLlen Todukon gobaensetcsa gpobHas yactb (int=5 —
float = 5,0000). Ecnu Ha Bxoge 6rnoka 6ynesckoe 3HayeHne 0
(False), To Ha BbIxoge 6yaet 0,0000, ecnu Ha Bxozae brioka 1
(True), To Ha Bbixoge 6yaet 1,0000.

4.3.8 NepeHymepoBaTb KOMMNOHEHTbI

1]
[na nepeHasHayeHUs1 NOPSAKOBLIX HOMEPOB KOMMOHEHTOB Ha CXEME crieyeT HaxaTb KHOMKY sk Ha naHenu
WHCTPYMEHTOB Mnu BblGpaTb B rnaBHOM MeHio CepBuc — [epeHymepoBaTb KOMMOHEHTbl. OOHOTWMHbIE
KOMMOHEHTbI HYMEPYIOTCS MO NOPSAKY CBEPXY BHU3 1 CrieBa Hanpaeo.
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SR3 SR2 S5R1 SR2
— R — R — R — R
SR1 SR3
et
RTRIG2 _—5 — RTRIG1 —_5 Q=
RTRIG1 RTRIGZ2

4.3.9 NMopanok ucnonHeHus

PucyHok 4.33

3HayeHnst Bcex BbIXOAOB WM 0BpaTHbIX CBA3EW B Mporpamme BbIMUCISIOTCA B OnNpederneHHoM nopsiake. [Ans

N3MEeHeHNs NopsaKa BbIYNCAEHUS criedyeT HaxaTb Ha KHOMKy Y Ha maHenn oTnaaku 1 B BbINAAaKLWEM MeHIo
BblibpaTb O6paTHbIe cBA3M 1 Beixoabl.

Owen Logic nepergeT B pexnum HaCTPOMKN Nopsiaka UCMOMHEHUS — Ha BbiIxogax U obpaTHbIX CBA3AX O0TobpassaTcs
nopsagkoBblie HOMepa ovepenn UCNOoJTHEHUA.

[ns nameHeHns o4epeqHOCTU NCNOJTHEeHNA crnenyeT ABa)XKabl HaXXaTb JIKM Ha Hy)KHbIl7I BbIX0o4 Uinn 06paTHYIO CBA3b N
BBECTW YMCINO, KAKoW Mo CYETYy OO0J1KHa BbINONTHATLCA AaHHaA onepauna.

B A

r
-
-

-_— |

PucyHok 4.34
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4 BasoBble cBegeHUs

Mocne YCTaHOBKM Heobxogmmon o4yepegHOCTU crieayetr OTKITHOHUTb PEeXUM HaCTDOVIKM nopAagka WUCNoJIHEHUA

NOBTOPHLIM HaXaTUeM Ha KHonky .

4.4 lNMporpammMmupoBaHue aucnsnes npubopa

Ecnun npubop ocHallleH aucnneemM, TO MOXHO 3anporpamMMyMpoBaTh BbiBOA Ha Hero MHdopMauuu nporpaMmbl No
onpeaeneHHoMy anroputMy — TO eCTb co3fdaTb 3KpaH. Ha askpaHe MoXeT oTobpaxaTbCs TEeKCT M 3Ha4YeHus
nepemMeHHbIX NporpaMmbi.

[ns nporpammMumpoBaHusa akpaHa ucnonb3yetcd MeHemxep akpaHoB . YToBbI OTKPbITL MEHeIKep 9KpaHoB, cregyeT
HaxaTb Ha 3arofnoBOK BKNadKM B NeBoun Yactu paboyei obnactu.

Cxema*

# G i@ 100% v

Brnanka
MeHemxep 3KpaHoB

goHedyE daxTaH

PucyHok 4.35
Mo ymonuaHuto B MeHegkepe akpaHOB OTODpaXkaeTcs 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 MeHemkepe 3KpaHOB MOXHO HACTPOWUTb HECKONbKO 3KPaHOB, MEPEKIIOYEHME MEXAY KOTOPbIMM Ha aucnnee
npmnbopa ByaeT oCcyLecTBAATLCSA MO HAXATUIO KHOMKM UITW MO COObITHIO.

Ons nobasneHns akpaHa crnegyet Haxatb MNMKM Ha anemeHT Fpynna 1 n B KOHTEKCTHOM MeHI0 BblOpaTh [lo6aBUTb
3KpaH.

41



4 BasoBble cBegeHUs

MEeHEIHED IKPAHOB

®|

= & Tpynnel ®

Pepaktiposate rpynny

ﬁ Kenupoeate skpari
fﬁ BcraewTe

PucyHok 4.37
Ons yoaneHus akpaHa cnegyeT Haxatb [TKM Ha Hy>XHbI 3KpaH U B KOHTEKCTHOM MeHI0 BbiOpaTh YAanuTb.

MeHEMHEep SKPaHOB

= & pynnbl 0]
-1- & Ipynna 1

PenakTupoEaTE 3KpaH

Konupoeate

BrTaEMTE

¥nanute

=

PucyHok 4.38
[ns cMeHbl No3uumy aKkpaHa, ero cregyeT nepeTaHyTb, yaepxusas knasuwy Shift, Ha HoBoe mecTo.

MEHEQWED SKOAHOE

— a [pynnel @

PucyHok 4.39

I'Ipw nepeHoce HoOBOE NonoXeHne 6yp,eT OTO6pa)KaTbCﬂ B BOe ropn3oHTaribHOro Mmapkepa.

Ons npnbopos c rpadmnyeckum uBeTHbIM XKKW gocTynHO co3gaHue rpynn akpaHoB. B cBowcTBax rpynnbl 9KpaHoB
3aJaeTcs MMs U onucaHue.

CBoncTBa 3KpaHa

,D,J'Iﬂ 0T06pa)KeHI/IFI CBOWCTB 9KpaHa Ha naHenu CBOWCTB crnenyet aBaxabl HaXaTtb Ha Hy)KHbIVI 9KpaH B MeHeKepe
3KpPaHOB.

CeolicTBa 3KpaHa:

*  Wmsa — ona otobpaxkeHns B MeHeQKepe 3KPaHOB 1 B 3arofloBKe peakTopa 3KpaHoB;

+ OnucaHue — TEKCTOBOE OMNMCaHUE 3KpaHa;

+ CKpbIBaTb CTPOWKU — CKPbITME/OTOBpaxeHme NyCTbIX CTPOK Ha 3KkpaHe npubopa (JocTynHo Anst npubopos
NepBOro NoKoneHus).
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- 3KpaH "Ixpan 1" |

[ 3% @ 1g0% ~

(CaolicTBa 3KpaH 1 ®

i =

o x

v

Wmsa SkpaH 1
Onucanue
CkpoiBaTo cTpokm  Het

PucyHok 4.40

PepakTop 3kpaHa

q)yHKLI,I/IOHaJ'I penakTtopa aKkpaHa 3aBMCUT OT TUna aucnnea B npmﬁope:

*  MOHOXPOMHbIN TekcToBbIN XKKU;
* rpaduyeckmin usetHom XKKWU.

4.4.1 MoHOXpOMHbIN TeKkcTOBbIN XXKU

PepakTop 3kpaHoB

Ons HaCTpOVIKM BblBOAA VIHC*)OpMaLI,VIVI Ha 3KpaH cnenyet OTKPbITb peaakTop 3KpaHa [OBOWHbIM HaXaTuem no 3KpaHy

B MeHekepe 3KpaHOoB UMK HaXXaTuem Ha KHOMKY m PepakTupoBaTb 3KpaH 13 KOHTEKCTHOIO MEHI0 3KpaHa.

| Cxema [kpan "dxpan 17| < » x || CaoiicTea IKpaH 1 v e X
e A
B8 5 @ 180% ~ Eli =
v
Wmsa SkpaH 1
Onwucatve

CkpbiBats cTpokM  Her

PucyHok 4.41

3KpaH MOXeT cofepkaTb HECKOIIbKO CTPOK, Mepexo K KOTOPbIM OCYLLECTBISIETCS C NOMOLLbI0 KHOMOK npubopa. [ns

AoGaBreHns UNu yaaneHust CTPOK CriedyeT HakaTb Ha KHOMKY
HEOBXOAUMYI0 KOMaHAy.

PucyHok 4.42

fé KoHTekcTHOe MeHI CTPOKU 1 BbiOpaTb

=

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

NMPUMEYAHUE i
EI Ha6op cvmBonoB peannsoBaH B pamkax kognposkn Windows-1251.
KonupoBaHue akpaHoB

B MeHemxepe aKpaHOB MOXHO KOMMPOBATb 3KpaHbl A1 BCTaBKW B TEKYLUMUIA UMW ApYyron nNpoekT. [Ans konnpoBaHus
BblZENEeHHbIX 3KpaHOB crieayeT BbibpaTk KomaHay KonupoBaTb B KOHTEKCTHOM MEHIO0 3KpaHa WUy rpynnbl 3KPaHoB,
nnbo Haxatb codeTtaHne knasuw Ctrl + C. Heckonbko 3KpaHOB MOXHO BblAENUTb C MOMOLLLIO 3a)XKaTOM KrnaBuLK
Ctrl nnn Shift.

— a [pyminel {:D

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

[ Penaktupoeats 3kpaH

|ﬁ Kenwposate

£ Yaaaute

PucyHok 4.43

[ns BCTaBKM CKOMMPOBAHHbLIX 3KPAHOB credyeT BblOpaTb B KOHTEKCTHOM MEHKO 3KpaHa WNM rpynnbl 3KpaHoB
komaHay BetaBuTb, NMbo HaxaTb codeTaHue knasuw Ctrl + V.

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

Ecnun Mexay BblAENEeHHbIMU 3KpaHaMu eCTb nepexofbl, TO OHU KOMUPYKTCA BMeCTe C 3KpaHaMu. Ecnun Y 9KpaHa
€CTb nNepexoa 3a npeaenbl BblaeneHHomn obnacTu, To Takon nepexoa yoandaeTca.

Mepexon K aKpaHy

Ecnm B npoekTe y4yacTBylOT ABa WM Gonee 3KpaHOB, TO HeoGXoAMMO HacTpouTb nepexodbl (YCcrnoBus
NepeKoYeHns) Mexay HUMU.

[ns cosgaHns nepexoda cnenyert:

1. Haxartb NKM no anemenTy Npynna 1 B gepeBe MeHeaxepa akpaHoB 1 BbibpaTe PegaktupoBaTth rpynny B
KOHTEKCTHOM MeHi0. OTKpoeTcs Bknagka pegakropa rpynmbl SKpaHoB.

BbiGpaTh CTapTOBbLIN 3KpaH B pedakTope rpynnbl 3KpaHoB.
B cBoiicTBax akpaHa Haxartb «...» B napametpe Mepexon k akpaHy. OTKpoeTCA MeHI0 Co3faHus nepexoaa.

B Bbinagatolem MeHio CMUCOK 3KPaAHOB BbIOpaTh APYro 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

44



4 BasoBble cBegeHUs

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

YKa3aTb KHOMKY npmﬁopa ONA BbINOJTHEHNA nNepexoaa Unum Bbl6paTb NYHKT N3meHeHnA 3HavYeHunA
nepemeHHoﬁ OnA ykasaHusa nepemeHHoﬁ 6y1'IeBCKOFO ThNna, B Cny4yae NaMeHeHna sHa4eHnq KOTOpOIZ 6yp,eT

BbIMOJIHEH 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

Co3gaHue nepexoaa

Brifop skpaqa

@ Cnmcok IKpaHoB < OTCYTCTBYET >

Yenoeue nepexona

CcyuecTBNATE NEPEXDL B CNYYSHR:

[eHepaiumn cobbimwid oT npuSopa

@ M3MeHEHWA SHEYEHKA MNEPEMEHHO

[sd]

oK

PucyHok 4.46

NPUMEYAHVUE ) )
Be3yCJ'IOBHbIVI nepexoa CrnyxuT and HaCTpoukn nepexoaa, ecrii Hh ogHO U3 CcoObITUI NN

N3MEHEHWI 3HaYEHNs1 NEPEMEHHOI HE NPOUCXOAUT, HaNpuMep, ANs Nepexofa Ha 3KpaH aBapuii.

6. [locne co3naHus nepexon Bynet oTobpaxeH Ha cxeme B pefiakTope rpynnbl 9KpaHOB 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...

SkpaH_TON

PucyHok 4.47

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

[na pepakTMpoBaHUst WM yaaneHus nepexoda crieqyeT BblbpaTb €ro B CBOMCTBaX 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 XKKU

IOna npubopoe c¢ rpacdmyeckum uBeTHbiM XKW BbiBOO MHOpMauUMM Ha 3KpaH MpPOrpaMMMpPyeTcsl C MOMOLLbIO
rpadpnyecKnx anemMeHToB.
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4 BasoBble cBegeHUs

Cxema* | 3xpan 1 1Fx

©, 37 @, 140%

KomnoHeHThl 3KpaHa
Tekct (TekcT)
WHavkaTop esinonHeHns  (MHAWKATOP BRINOAHEHWA)

YpoBeHb

Tekct (TekcT)

Tekcr (TekcT)

Tekcr (Tekcr)

WHavkatop (MHawkaTop)

Whavkatop (MHAwkaTop) .

Whavkatop (MHAwkaTop)

@ KHonku @
SEL

R «

«

ESC oK

PucyHok 4.49

O6nacTtu pegakTopa akpaHa:

* MaHesnb 3NIeMEHTOB 3KpaHa CIyXXWUT 0TOBpaXkeHUsI CcKa pacrofioXKeHHbIX Ha None KOMMOHeHToB. Ha
naHenv aNemMeHTOB 3KpaHa Takke MOXHO MEHSTb NOPAAOK rpadoMUecknx aneMeHToB, 3agasatb UM UMEHa;

* none 3KpaHa CNnyXuT AN pacronoXeHusi rpadouyecknx aNeMeHTOoB;

* KHOMKM CryaT A5l NporpaMMMpoBaHusi KHOMOK npuGopa.

FpacbmquKvle ANEeMEHTbl ONnA pacnofioXXeHnA B MoJie 3KpaHa Bbl6|/|paPOTCF| n3 BUOGNMOTEKN KOMMOHEHTOB.
OnuncaHus anemeHToB npmuBeneHbl B pasgerne BasoBble anemeHTbI 7.7.

B pexunme cnmynaTtopa 4.5 OOCTYNHO OKHO CUMYIAUNM 3KpaHa.
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4 BasoBble cBegeHUs

MNMone 3kpaHa

YpoBeHb

x33 Y: 121

Wwpuua: 50 Beicora: 50

PucyHok 4.50

I'Ipm nepemelleHnmn rpaqamqecxmx 3NeMeHTOB Ha none noaBndarTCA NOACKA3KM C KoopauHataMm un pasmepamum
aAneMeHTa 1 Hanpasndwmne JIMHUN OTHOCUTENTbHO APYTInX 3J1€EMEHTOB.

[nsa rpacdumyecknx aneMeHToB 1 rpynn rpacruyecknx arneMeHToB AOCTYMNHbI cneayolme AeACTBUA B KOHTEKCTHOM
MEHI0:

*  KOMUPOBAaHWUE;

e BCTaBKa;

* yaaneHue;

* MepemelleHne Ha NnepeaHnii U 3agHUM Nnakx;

* BblpaBHUBaHUE.

OeonHoe Haxatvem JIKM no rpacuyeckum anemeHtam TekcT v [IHaMM4YeCKMN TEKCT akTUBMPYET PEXMM BBOAA
TEKCTa, ANSA OCTalbHbIX 31EMEHTOB OTKPLIBAETCA OKHO NPUBSI3KM NEPEMEHHOMN.

Ipaduyeckne anemMeHTbl MOXHO NepeMeLLaTh C MOMOLLLHO CTPESIOK Ha KnaBmnaType 1 coBepLuath Apyrue OencTeus ¢
NOMOLLbIO codeTaHu Knasuil 11.

CBoucTtBa rpapmyecKkux afieMeHToB

[nsa otobpaxeHus CBONCTB rpadhnyecKkoro anemMeHTa Ha naHenu CBOWCTB CreAyeT HaXaTb Ha HYXHbIA 3NeMeHT B
CnucKe aremMeHTOB CrieBa OT MO UMW Ha None aKpaHa.

O6wwme ans Bcex rpadnyeckmx aneMeHTOB CBONCTBA:

*  UMSA 3NIeMEHTa;
* pasmep — WIMPUHA U BbICOTA B MUKCENSIX;
* KoopAauHaTbl — Mo ocaAM X 1 Y, TOYKOM OTCHETa ABMNSAETCH BEPXHUI NIEBLIN KpaK ariemMeHTa.
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4 BasoBble cBegeHUs

CeoicTea TewcT B x

=51 |
v  Brewnwd 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

Co3aaHue nepexonoB MexXay dKpaHamu
[ns cosgaHusa nepexofa aKkpaHa Ans rpaduyeckoro Anucnnes cneayer:
1. Haxartb KM no akpaHy B fepeBe MeHempkepa 9KpaHoB 1 BbiopaTb HacTponTb nepexonbl B KOHTEKCTHOM

MEHIO UMW Ha KHOMKY ... B none MNMepexoabl CBOMCTB akpaHa. OTKPOETCS OKHO pefakTopa Nepexonos.
BbiGpaHHbIV akpaH BygeT oTnpaBHOM TOUKOW ANst nepexoa.

8 Mepexoge! 3kpana "Jkpan 1" — O x

+ foBaeute nepexon| X

MNepeiiTu Ha skpan Mo v3mMeHeHWo NepeMeHHol

1 |« e Brifpan = - < He suibpana >

QK COTmeHa

PucyHok 4.52

B Bbinagatoliem MeHio MepelTn Ha 3KpaH BbIGPaTh APYroi aKkpaH Ans nepexoda k Hemy.

B Bbinagatoiiem meHio Mo nameHeHUo nepemMeHHON yka3aTb nepeMeHHyo ByneBcKoro Tuna, B criyyae
N3MEHEHWsI 3HaYeHNs1 KOTOpo ByaeT BbINONHEH nepexop. Nocne NCNonHeHUst Nepexofa 3HaveHus
NPUBA3aHHON NEPeMeEHHON n3mMeHseTca Ha «0».
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4 BasoBble cBegeHUs

NPUMEYAHUE
|II [na co3naHua nepexoaa no HaXxaTuio KHOMKN CM. HUXKe.

4. [ns pobaBneHus gpyroro nepexofa crnegyet HaxaTb + [dob6aBuTtb nepexon, AnNs yaaneHus
BblENEHHOro Nepexofa criegyeT HaxaTb X.
5. Haxatb OK. Co3naHHble nepexoabl 6yayT oTobpaxaTbCcs B CBOMCTBaxX akpaHa. [Mopsaaok BbINONHEHUS
nepexooB COOTBETCTBYET MX NMOPSAAKY B CBOWCTBAX aKpaHa.
+ [lpouee
Hran Jxpan 1
 [lepexooo < 3Japavo >
[pynna akpadoe 1.3kpan & Varable
Ormcanwe Jxpan
PucyHok 4.53
KHonkun
@ KHonkwn @
A « ¥ SEL ESC OK

PucyHok 4.54

B HwXHeN 4Yactn pegaktopa BM3yanu3auuun pacnorioXeHO MEHK0 NporpamMmmMupoBaHus KHOMOK npubopa. [BorHoe

HaxkaTve JIKM no kHomke OTKpblBAeT OKHO MPOorpaMMUPOBaHUS COBbLITMIA NS KHOMKW. [Ns KaXaoro aKkpaHa KHOMKM
NporpaMmmnpyoTcs OTAENBHO.
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4 BasoBble cBegeHUs

8 Mpynna kparos 1.3kpan 1, Beepx — O >

@ KopoThoe namarwe V0
MepexoanTb Ha 3KpaH
< He EolbpaH > - pld

MN3meHATL 3HaYeHKA NneEpPeEMEHHBIX

< He BolfpaHa » b4

+ doBasnTs NepemeHHyHo

@ AnuHHOoE HaxETHE V:0

MepexoanTb Ha 3KpaH

< He BnlfipaH > hd X

MN3meHATL 3HaUeHWA nepeMeHHbIX

< He eolBpaHa » X

4+ Oofasuts nepemertyio

@ Yaepmanue V:0

MN3meHATL 3HaYeHKA NneEpPeEMEHHBIX

< He BbibpaHa » X

4+ NoBasnte NepemerHyo

8] 4 Crmena

PucyHok 4.55

Ons nporpaMmMmmnpoBaHnA KHOMKK AOCTYMNHbI cnegywouine cobbITUS:

* KOpPOTKOE HaxaTtue (MeHee 3 cekyHA);
» ponroe Haxatue (3 cekyHabl 1 bonee);
* yaepxaHue (0T 5 cekyHn).

[ns KOpPOTKOro 1 AONroro HaxaTus MOXHO 3anporpaMmmMupoBaTb HECKONbKO 06paboTyMKoB (NepexodoB Ha apyrue
3KpaHbl U U3MEHEHWI 3HadYeHus ByneBCKMX nepeMeHHbix). [ns yaepxaHus MOXHO 3anporpammMupoBaTh TOSNbKO
06paboTumK n3amMeHeHus 3HadeHun Bynesckmx nepemeHHbIX. O6paboTuUnKN BLIMOMHSAIOTCH B NporpamMmme B NOpsake
pnobaBneHus.

Ona poGaBneHuss nepemMeHHOW criedyeT HaxaTb I Hdo6aBuTb nepemMeHHyl. [na yganeHus
3anporpaMMUPOBAHHOTO AENCTBUS CrIEAYET HaxaTb 2%.

MporpamMmmupoBaHue nepeonpenensieT NoBeAeHNs1 KHOMOK No ymonyaHuio. [ns Bo3BpaTta Kk NnoBeaeHUo KHOMOK Mo
YMOI4YaHuo cnegyeT yaanuTb 00paboTymkm cobbiTui 1 3anncatb nporpaMmmMy B npruoop.
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4 BasoBble cBegeHUs

Ecnn nonb3oBaTtenem He 3agaHbl OEWCTBUS K KHOMKaM BBer n BHus, 1o npu HaXXatunm Ha HUX |'|p|/|60p 6y/:|,eT
OCYyLLEeCTBNATb Nepexoabl Ha Apyrne aKkpaHbl B COOTBETCTBUN C NOPAAKOM B OKHE MeHe[)Kepa 3KpaHOB.

Mocne nporpaMmmMmmnpoBaHnA B MEHIKO KHOMOK 6yp,eT YKa3aHO KOJfmm4ecTBo COBbITWIA NS KAXKA0W KHOMKMN.

@ Khonkw @
A « Y SEL ESC OK

PucyHok 4.56

4.5 Pexxum cumynaTtopa

KoppekTHoCTb paboTbl CO34aHHOM MpOorpamMmbl MPOBEPSIETCS C MOMOLLBI0 PEXMMa CUMYNSTopa, B KOTOPOM
MOOENUPYeTCca U3MEHEHNe COCTOSIHWIA BbIXOOOB B 3aBMCUMOCTM OT M3MEHEHWs! COCTOSIHUIA BX04oB. CUMynsaums
NO3BOSISIET NPOAHaNM3MPOBaTb COCTOSIHUE CUrHaNoB BHYTPU NpOrpaMMbl.

D,J'Iﬂ nepexoa B pexum cumynaumm cnegyeT HaXxatb KHOMKY ’- Ha naHenn MHCTPyMEeHTOB Unn Bbl6paTb B rMaBHOM
MEHI0 CepBMC — Pexunm CcuUmMynsiTopa. OTKpOGTCFl naHenb cuMynauun.

MaHenb cumynauum

| N B | Nepwon mc: 100 ~ Bpemaumkna: 100 - Mz T |=c||
'- Myck 3anyck cuMynsiLumn B peanibHOM BpeMeHU
I_} LUar Ha oguH uunkn MowaroBas cumynauus, BbIMOMHAET 1 LMK NporpamMmb
1 Maysa Maysa cumynsummn, NOBTOPHOE HaXxaTne NpoaorkaeT CMMynALno
B OcTaHoBKa OcTaHoBKa CMMynAUUn, NepeBoanT PEXUM CUMYALUA B
cumynaTopa nepBoOHaYyanbHoOe COCTOsAHME
Mepwuoa, mc Mone BBOAa ANdA 3agaHvsa nepuoga o6HOBMNEHMSA MHOpMaLMK Ha

cxXeme B MUIIJIMCeKyHOax

MNons BBOOA ANs 3agaHus BpeMeHU UKMKna BbINOJTIHEHNA NMporpamMmMbl B

Bpemsa umkna
pexumMe cumynaTopa u Bbidopa eanHuL, NSMepPEHNS BpEMEHU LIMKNa

n= OKHO NDOCMOTDA OTKpbIT/3aKPbITh OKHO A5 MPOCMOTPa 3HA4YEeHWIN NepeMeHHbIX Ha
oo P P Ka»KaOM Luare BbIMOMHEHUs NporpaMmbl

| h‘T Cumynsauma aucnnes | OTKPbITb OKHO CUMYTALMW gUcres

BHUMAHUE

Bpems LMKna B pexxume CUMYnsiLMK He TO e caMoe, Y4TO Bpems Limkna 8.2, paccumTbiBaeMoe
HEenoCpeaACTBEHHO B Npubope. Bpems uukna MoxeT ObiTb BbiIOpaHO NPOU3BOSIbLHO U TpebyeTtcs Ans
cumynsiummn pabotsl BpeMeHHbIx @b — TON 7.2.2.2, TOF 7.2.2.3, BLINK 7.2.3.1. Bce ycTaBku BpeMeHHbIX Ob
OyoyT oTpaboTaHbl B NPOMEXYTOYHbIX LLarax cumynstopa.

CumynupoBaHue paboTbl 6510KOB YacoB

Ons npubopoB C dyHKUMEN YacOB peanbHOr0 BPEMEHW OTKPbIBAETCS LOMOMHUTENbHAA MaHernb, C MOMOLLbH
KOTOPOW MOXHO cumynupoBaTtb nosegeHne ®b CLOCK 7.2.2.4 n CLOCK WEEK 7.2.2.5 Bo BpemeHu.

[aTa w BpeMA:; |11:3—4:3I} 26map 2019 [EH~ |

MocnepoBaTenbHOCTL U NpaBuna paboTbl B peXXnmMme CUMYNALMA
nOpﬂﬂ,OK cumynaunm nporpamMmmbl:

1. 3anyck cumynatopa B OQHOM U3 PEXMMOB: peanbHOro BpeMeHM ( > ) Unn B NoLLaroBoM ( = ).

2. 3apaHue 3Ha4YeHUin BXOOHbIX CUrHAMNOB Ha 6riokax nporpammei:
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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 MNMepuon, mc 1 Bpemsa uukna ons ygobctesa cumynsaummn.
4. Bbixog 13 pexuma CMMynauum Ans KOPPEeKTUPOBKU NPOrpammbl.

Pexxum cnmynauunm pa60TaeT no cnegyrowmm npasmnam:

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

+ paboTa 611okoB, HEe UMEIOLLMX CBA3W HX C OOHWUM U3 BbIXOA0B Npubopa nnu BeIXogHbIM BrI0KOM CeTEBOM
nepeMeHHON, He CUMYNMpPyeTCs;

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

OkHO npocmoTpa

OkHO NPOCMOTPAa MOXXHO OTKPbITb UITN CKPbITb HaXXaTtnemM KHOMKU [Ub Ha naHenun cumynauun. OkHO npegHasHa4vyeHo
anda npocmortpa 3HadYeHui nepemMeHHbIX Unn BXO40B/BbIXOA0B Ha KaXXAOM Luare BbIMNOMHEHNS nporpamMmmsil.

[o 3anycka CUMynsiLyM OKHO NyCToe.

OKHO NpocMoTPRa

GIEE] 3HaueHwe Twn nepemMeHHoA

PucyHok 4.58

[ns nobaBneHns nepeMeHHoN Ans oTobpaXeHusl CriegyeT HaxaTb B NMycToe none B koroHke Ums, 3aTem Ha KHOMKY
Kaua .

MR

PucyHok 4.59

OTtkpoeTcsa Tabnuua nepeMeHHbIX. B Hel MoryT 6biTb BbIOpaHbl NepeMeHHble NpoeKTa, BXOAb! U BbIXOAbI.
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4 BasoBble cBegeHUs

BbiBepWUTE NEPEMEHHYHD X

Bxoabl | Buixogsl | CTaHaapTHble Cepsuchble | CeTesble, CnoT 1

e@g + LB XEE Mowmck
O CriEonisE (G MMA nepeMeHHoR Tun nepeMeHHoR SHEeproHe3aBUCMMOCTE EEIE LT E D KommeHTapuii

YMONUYaHUK npoekTe
Varl ByneBckoe - ] 0 Her
Var2 Bynesckoe - ] Het
Var3 UenouncnenHoe - ] Het
Bynesckoe - [ Het

OK
PucyHok 4.60
Bb|6paHHb|e nepemMeHHble /J,O6aBFITCFI B OKHO npocmoTpa.
OKHO NpocMoTPRa
GIXE] 3HaueHWe Twn NepemMeHHoA

O Ly m L (R

=1}

PucyHok 4.61

Takke nepeMeHHyl0 MOXHO Jo6aBuTb B OKHO npocMoTpa Haxatvem KM Ha nepemeHHyo Ha cxeme n BbIGopom
KHoMkM [106aBUTb B OKHO MPOCMOTPA B KOHTEKCTHOM MEHIO.

1 . [ TOBOOL |
b2 ]

a JobaEnTe B OKHC NpocMoTpa

I

1.3 . .K[TDBDDL

PucyHok 4.62

Bo BpeMA CMMynaumnm 3Ha4veHna nepemMeHHbIX MOXXHO 3aaBaTb B OKHE NMpOCMOTpa B KOJIOHKe 3Ha4yeHus.

Ons nepeMeHHbIX TakKe MOXHO yKa3bliBaTb 3Ha4€HNUA Ha CXeMe. [1BonHOe HaxaTune Ha nepemMeHHyr Bbi3biIBAE€T OKHO
C nonemM BBOA4a HOBOIO 3HA4YeHU4.
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4 BasoBble cBegeHUs

varz2

o
m
=
=
3
T
=
—

IZMEHEHME 3HAYEHWA ot

Hosoe sHaueHwe: 1]

PucyHok 4.63

B pexume cumynstopa MOXHO M3MEHATb 3HaYeHUs1 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 pexume cumynaTopa ans npubopoB ¢ rpadmyecknm uBetHbiM XKKW gocTtynHa cumynsaumst gucnnes u KHOMok
npunbopa.
NMPUMEYAHUE
El Pabota anemeHTa Busyanusaumm Fpadmk B pexxMme cUMynaummn He NoaaepXnBaeTcs.
Mocne Bxoga B pexum OTKPOETCSA OKHO, OToBpakatoLLee CTapToBbIN 3kpaH npubopa.
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4 BasoBble cBegeHUs

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

PucyHok 4.65

B neBom BepxHeM yrny oKHa pacnonoXeHbl KHOMKU MacluTabmupoBaHus.
B neBow YacTu okHa pacnonoXeH CNMCOK 3KPaHOB, AOCTYMHbIX B NPOEKTE.
B LeHTpanbHOM YacTn okHa oToBpaxaeTca CUMynAUUs 3KkpaHa npuopa.

B I'IpaBOI7I 4YacCTn OKHa HaxogATCA KHOMKU And CUuMynauunum OEencTBui ¢ pearibHbIMX KHOMKaMu npl/l6opa.

PaGota c akpaHOM
B pexume cnmynaummn OOCTynHO pefakTtupoBaHuUe 3Ha4YeHNAa nepemMeHHbIX crnegyrLlinx anemMeHToB Busyann3aummn:

*  [nHaMn4eckui TEKCT;

+  ®opwmbl BBOAa/BbiBoAA int/float;

+  ®opmbl BBOAA/BLIBOAA BPEMEHMU;
+  ®opwmbl BBOga/BbiBOAA IP;

*  MHOroyromnbHuK;

* Kpyr;

* KHomnka.

Pab6oTta c kHonkamu
KHoMKM B NnpaBon 4YacTu OKHa NpefHa3HayYeHbl 41s CUMYNALMK eNCTBUIA C peanbHbIMU KHOMKaMu npubopa.

[encTBusi KHOMOK 3adaloTca ANA Kaxaoro akpaHa. [eicTBua kHonok obpabaTtbiBaloTcst ONs aKpaHa, KOTopbld B
TeKyLlen MOMEHT oTODbpaxaeTca Ha OCHOBHOWM 0BnacTu okHa.

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

Mpun nowaroBow CMMynAUUK yaepXaHue KHOMOK He paboTaer.

4.5.2 Cumynsauusa ST koaa

B Owen Logic goctynHa cumynauusa koga pyHKUmMM unu pyHKLMOoHanNbHoro 6noka, HanmcaHHoro Ha asbike ST. [ins

aToro nepengute B okHO PeaakTop dyHKumm (Mnv PegakTop (pyHKUMOHANLHOrO 6510Ka) M HAXXMUTE KHOMKY ’ Ha
naHenu MHCTPYMEHTOB, UNK B rMaBHOM MeHio CepBuc — Pexum cumynsatopa. OTkpoeTcs naHens cumynsaumu. B
okHe Pepaktopa 3HayeHusi nepemeHHbix OyaoyT oToOpaXkeHbl B OKHaxX MPOCMOTPa, PacnofioXeHHbIX psaoM C
nepemeHHon. Ecnu B nporpamMmme o6bABNEHbLI MaccuBbl, TO B OKHE NPOCMOTpa oTobpaxaeTcs crnosBo U3MeHuUTb.

56



4 BasoBble cBegeHUs

() 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 (hyHKUMOHaNbLHOro 6510Kka B peXxXume cumynsitopa
LiBeToBble 0603Ha4YeHUA OKOH NPOCMOTpa:
13.3 | — Tekyllee 3HaYeHNe nepeMeHHoN;
— 3HaYeHVe NepeMEHHON N3MEHEHO NOMb30BaTENEM;
13.3 | — 3HavyeHue nepeMeHHoN 3adKCUPOBaHO MoMb3oBaTenem;
— 3HaYeHWe O4HOTO UMW HECKOMNbKNX 3NeMEHTOB MaccuBa (He BCex) 3apmMKCMpoBaHO Nonb3oBaTtenemM;

— OlMOKa: HeBEepHOE 3HAYeHWe NepeMeHHOoW (Hampumep, Korga C MOMOLLbH MepeMeHHoN 3adaeTcs
HECYLLIECTBYIOLLMIA 9NeMeHT MaccuBea).

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

T8 WameHenue 3HaueHus X

Mepemennasn: localVariable

Hosoe 3HaueHne: | 12 |

3abukcmporaTs 3HayeHue: ||

[MpuHATE OTmMeHa

PucyHok 4.67 — U3meHeHMe 3Ha4YeHusi nepeMeHHom udint

Mpun HaxaTtum JIKM Ha oKHO nMpocmoTpa Anis BBoAa 3HayeHus Oynesckon nepemeHHon (bool) B pexxume cumynaumm
MOSIBUTCA OKHO, B KOTOPOM MOXHO BblbpaTb 3HayeHue true wnu false n, ecnm Heobxogmmo, 3adumKcupoBaTb
3HayeHue.
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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 BpemeHHoWn nepemeHHon (time wnu DT) B pexume

CUMYIISILUKN MOSIBUTCA OKHO, B KOTOPOM MOXHO BBECTU 3HadeHue B cpopmare T#OAOhOmMOsOms (gons time) wnu
DT#2000-01-01-0:00:00 (ans dt), u, ecnn Heobxoammo, 3achMKCUPOBaTb 3HAYEHME.

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

JadMKCMpOBaTE SHaHEHME: ||

MpWHATE OTmena

PucyHok 4.69 — UsmeHeHne 3Ha4yeHNA nepemeHHon time

NMPUMEYAHUE
Bpems nepecuntbiBaeTca aBToMaTMHECKN Nocne Haxatus kHonku MpuHaTe. Hanpumep, BBegeHHoe

3HauyeHue nepemeHHol T#80m npu NOBTOPHOM OTKPLITUKM OkHa U3MeHeHue 3HaYeHus NpuMeT Bua
T#1h20m.

B cnyvae BBOAa HEKOPPEKTHOTO 3HAYEHUS UK OTCYTCTBMSA 3HaYeHUs MosiBUTCA cooblieHne o6 owwmbke. KHomka
MpuHaTb Oynet HeakTVBHA.
?3 zm2HEHKWE 3HAYEHMA X

Mepemennan: localVariable

Hosoe sHausHwe: !

JadWKCHPOBaTE SHaueHne: ||

InaueHme gonwHo Bete ot 0 go 4294967295

IHATE CTasHa

PucyHok 4.70 — Ounbka BBOAA 3Ha4YeHuUA

[ns BBOAA 3HA4YeHW B anemeHTax MmaccuBa HaxkmuTe JIKM Ha okHO npocmoTpa ¢ Hagnucbio UsmeHuTb:
* ecnv MHAEKC areMeHTa 3a4aeTcsa KOHCTaHTOM UM C NOMOLLbIO NePEMEHHOM, TO MNOSAIBUTCS OKHO 3MeHeHne
3HaYeHUs A5 KOHKPETHOro afieMeHTa MaccuBa;
* eCcnu MHAEeKC arneMeHTa MaccuBa 3a[aeTcd Kak pesynsrtaT MaTeMaTU4eCKOro BblpaXeHus Unu Kak pesynsrat

hyHKUMW/DYHKUMOHAMBHOIO GrioKa, NMOSIBUTCSA OKHO CO BCEMM dfieMeHTaMy JaHHOTO MaccKBa W 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 — UameHeHMne 3Ha4YeHUI aNeMeHTOB MaccuBa ¢ nepeMeHHbIMU real

?E MzmeHeHne sHaYEHKA

it

ZneMeHT MAcCWES 3Ha4eHne [ ] ®vkcuposas

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

boolArray[1] | TRUE FALSE ] bool

boolArray[2] | TRUE FALSE ] bool
MpuHATE Ormena

Tun nepemeHHo#

PucyHok 4.72 — ameHeHne 3Ha4YeHUN 3JIeMeHTOB MaccuBa ¢ nepemMeHHbIMuU 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 — UameHeHne 3Ha4eHNN 3afieMeHTOB MaccuBa C nepeMeHHbImu dt

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

_ T8 Vsmenenme sHauenms >
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 noaknovyeHue npmdopa

YT06bI OTKPbLITL OKHO HacTporkn nopTa, crnegyet BbibpaTh B rmaBHOM MeHto Mpubop — HacTporku nopta unu
HaxaTb Ha nHaukatop COM B cTpoke cocTosiHuA 3.7.

B okHe HacTpoiika nopra BbibupaeTcs Homep ucnonb3dyemoro COM-nopTta U agpec nogkniodaeMoro npuoopa,
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

[ns nogknioveHus npubopa k MK yepes nopt USB cniegyer:

1. YctaHoBuTb apariBep USB, KOTOPbIA MOXHO CKayaTb Ha canTe www.owen.ru.

2. TMoakntounTb Npubop K MK 1 BkNtountb NUTaHue (ecnu Tpedyetcs). B 3aBMcMMocTu oT Mogenu npubopa ans
COEAMHEHUS UCMONb3YETCA KOMMINEKT Anst nporpammunpoBanus MP-KM20 nnn kabenb ans
nporpaMMmnpoBaHUsa U3 KOMMekTa noctaskm 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
}3 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

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

MogkniounTb NPUBOP K TOM e NoKanbHOW CeTU, B koTopon Haxoautcs MNK.

62

B okHe HacTpomka nopTa B Bbinagatowiem cnucke Tun nogknioveHns BoidopaTth NocnegoBaTtenbHbIN

Besectn Homep COM-nopta n agpec npubopa (no ymonyaxuio — 16) B okHe HacTpownka nopTta n HaxaTb
OK. Ecnu nogkntoyeHne KOppeKTHO, TO B CTPOKE COCTOSIHWSA 0TOBPa3nTCa HaMMeHOoBaHWe NOAKIIOYEHHOro

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

B okHe HacTpomka nopTa B BbinagatoLieM crnucke Tun nogknroveHus Boibpats 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. Ecnin nogkntodeHme
KOPPEKTHO, TO B CTPOKE COCTOSIHNA 0TOBpasnTCca HaMMeHOBaHWeE NOAKMHYEHHOro npubopa.

4.7 3anucb nporpamMmmbl B npubop

3anucb nporpamMmmsi B npudop

A Eynwvéﬁgzl&roqewom npubope yxe ecTb paHee 3anMcaHHasi nporpaMmma, T0 OHa 3aMEeHSIETCS HOBOW.
CospgaHHas nporpamma 3anucbiaetcs B [13Y npubopa.
[nsa 3anvcu nporpammel B npubop cneagyert:

1. TMogkntoumTb Nprbop K MK.

2. TlMogaTb nuTaHWe Ha Npubop, ecnu TpebyeTcs.

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

4. 3anucaTtb nporpammy B Npnbop, HaxaB KHOMKY £| Ha NaHenn MHCTPYMEHTOB UM BbiIGpaB B rMaBHOM
MeHto 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

Ctmena

Jan1ck HACTPOEK MPOSKTA. ..

PucyHok 4.79

Ecnu 3anucbiBaeTcs nporpamma C HacTpolkamu Ons Opyron mogenu npubopa, TO MOsSIBUTCHA crieaytoulee
cooOLLeHue:
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OWEN Logic *

[nA zankok NpoekTa & Npriop gom«eH ObiTe MOAKMIOYEH
I vmao.
Ha ganHeii MomesT nogemoder MP200-220.2(4).X

PucyHok 4.80

Ecnu npubop 3awumileH naponem (cMm. pasgen MNaponk 5.6), To anga 3anucu nporpaMmmbl B npubop TpebyeTcs BBeCTH
napone.

Beectw napons ol
YoTpoicTeD SaWMWEHT Naponem

BeemaTe napone

Otmena

Otmena
PucyHok 4.81

CooTBeTCTBYOLLEE YBEAOMIIEHNE NOSABUTCA BO BpeMsa nogkntodeHnsa npubopa k NK. BeegeHne napons Tpebyetca
TONBbKO OOWH pa3 Ha Bce BpeMs ceccum pabotbl ¢ Owen Logic. [ns NOBTOPHOM 3anucu nporpamMMbl (gaxe nocre
nopgcoeanHeHus 3aHoBo npubopa k NK) BBegeHne napons He noTpebyeTcs.

OWEN Logic x

Ha awemM ycTpoicTee YCTaHOBNEH Naponk. HekoTopeie

d)}'I'KL.I"V HEAOCTYNHbI. Bbl MOMETE BESCTH EMO Cpasy W
Npogom«HTE DE'SDT}' WK BEECTH ET0 MOZME.

PucyHok 4.82

NMPUMEYAHUE .
EI Cpaay nocne 3anucy nprGop nepexoanT B pabounii pexnm 1 nporpaMmMa 3anyckaeTcs aBToMaTUYecKu.

MepeknioyeHne Owen Logic B pexxum OFFLINE

Pexxum OFFLINE cnepyet vcnonb3oBatb, ecnv B AByx unuM Gonee npunoxenuax Owen Logic Ha ogHom [K
HaCTpoeHa nepefaya gaHHbIX B 0AMH npubop. MpunoxeHus OyoyT noovepenHo 3aHMMaThb NopT, 3arpy3ka B npubop
B TAKOM Cry4ae npepBeTcs.

MprnoxeHus, KOTOpbIe HEe JOIMKHBI OCYLLECTBNATL 3arpy3ky, crieqyet nepesecty B pexxum OFFLINE.

Pexxkum OFFLINE BkntouyaeTcsa/BbIKIIOYaETCS KIMKOM MO MMEHM Mpubopa B CTPOKE COCTOSAHUS 3.7 UK B [MaBHOM
meHio CepBuc — Pexxum OFFLINE.

4.8 OHnawnH oTnaaka

Pexum oHMaiiH oTnagku CnyXuT AJisi TECTMPOBaHUS MPOrpamMmbl C peasibHbIMW 3Ha4YeHUSIMU C BXOAOB npubopa. [Ons

2
3anycka pexuma OHMaiH OTnagku criegyeT HaXkaTb Ha KHOMKy = Ha naHenu uHcTpymeHtoB, Owen Logic
nepenaeT B PEXUM OHMaiH OTNaaku, B HEM HEBO3MOXXHO BHOCUTb M3MeHeHUs B NPoeKkT. OTKpOoeTCs naHerb OHMnanH
otnagaku. OHNalH oTnaaka NPoBOAUTCH TOMLKO C NOAKMoYeHHbIM K MK npubopom.

NocnepnoBaTenbHOCTL U NpaBuna paboTbl B peXXumMe OHNanH OTNnagKu

OHnaiiH oTnagKy MoXHO NPOBOAUTbL TOMLKO MOCHe 3arpy3ku nporpammel B npubop. Mporpamma B npubope AomkHa
COOTBETCTBOBATH MPOrpaMme Ha cxeme rnpoekTta. B npnbope fomkHa GbiTb COOTBETCTBYIOLLAS BEPCHS BCTPOEHHOIO
no 8.3.

[ns npoBegeHna oHNanH OTragku cnegyert:

4
1. 3anycTuTb OHManH OTNagKy HaXXaTUeM Ha KHOMKy = .

2. HPOBepMTb NOrnKky pa6OTbI nporpamMmmsbl € pealibHbIMM 3HA4Y4EHNAMU Ha BXOO4ax np|/|6opa , KOTOpble
0T06pa)Ka}OTC$-| Ha Cxewme.
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> |mu:n:|e_T'-ru:I_Sen5 \‘J D—>D |
Al _5>&EBE+1 5 5:56E+1§[5

0
0
0
1 Twa_Gor >0
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PucyHok 4.83

Y
3. [nsa BHeceHus KOPPEKTNPOBOK BbINTU 13 pexnma OHMNaWH OTNaaKM HaXxaTueMm Ha KHOMKy *=.

OHnainH otnagka AOCTYMHAa TONbKO AN CXeMbl NPOoeKTa (A5 NpoBepku paboTbl MAKpPOCOB CriedyeT UCMnofb3oBaTh
pexum cumynsaumm 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 BXOA4oB npubopa. Ons 3agayum COOCTBEHHOrO 3HAYeHWs B pexvMe OHManH
OTnajKu cnepyeT HaxaTb Ha Bxog 6noka n BBECTV HOBOE 3HaYeHMe.

zmeHEHE 3HAYEHKA n

HoBoe sHaueHWe: 1 =

?}E{F‘HKCHDOBETI: SHIYEHWE

[pHHATE OTmena

PucyHok 4.84

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

B TeyeHne gencTansa HOBOIO 3HAYEHUSA OHO BbIOENAETCS XKEeNTbIM LIBETOM.

PucyHok 4.85
Ecnu 3adoukcupoBaTh HOBOE 3Ha4YeHME, TO OHO ByaeT A4ENCTBOBaTh Kaxabl paboyumii UMK 40 U3MEHEHMUS BPYUYHYHO

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

PucyHok 4.86
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YcTpaHeHue Henonaaok

B cnydyae o6pbiBa cBSI3M ¢ NpMOOPOM pexmnm 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 oTobpaxaloTcs NycTble A4ENKN 3HaYEeHU, 3HaUMT cpabaTbiBaeT orpaHuyeHne, u cregyer

yBENMYNTb MacluTab cxembl, HTOObI MEHbLLE 3HAaYEeHUI Nonaganu B «BUANMOE OKHO». 3adhmkcupoBaHHble
3HaYeHUs ocTalTCHa 3adUKCUPOBAHHbBIMU, €CNK HEe NonajatoT B «BUAUMOE OKHO», HO COKpaLlaloT npeaen
nepegaBaeMbiX 3HAa4YEHWUI, TaK Kak 3aHMMatloT obnactu namsaTy.

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

Bknagka «O6wue»

Ha Bknagke O6wme cogepxutcst nHgopmauus o Bepcusix Owen Logic, B KOTOpbLIX 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, HOMepe U Bepcumn nporpamMmbl Ans
oTobpaxeHnsa B okHe nHdopMauun 8.1 0 nogkntodeHHOM Npubope nocre 3anucu.
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CBEAEHWA O NPOEKTE ot
Ofwme | Anropu
[pynna: TRM1033
Homep: 0101
Bepcun: 0 : 2 . 1
oK CTmena
PucyHok 4.89

« [pynna - onpegensiet rpynny (CEMeNCTBO) anropuTMoB;

* Howmep — onpenenseT HoMep 1 NO3BOMSIET OTNINYATL CXOXME anropuTMbl B pamKax rpynmbi;

+ Bepcusa — onpegensieT Bepcuio anroputma. PekomeHgyertcst Ang 3agaHus Bepcumn UCnonb3oBaTtb hopmaTt
Semantic Versioning.

[lns npM6opoB BTOPOro NoKoneHust 4OCTyneH napamertp 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 ANSA 3arpy3ku B MPOEKT KOMMOHEHTOB U3 OHnanH-6a3bl komnanmm OBEH (Tpebyet
nogkrtoyeHne K MIHTepHeTy) 1 ynpaBneHus KOMNoHeHTaMu, KotTopble xpaHaTcest Ha K.

[ns sanycka MmeHegepa 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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https://semver.org/lang/ru/

4 BasoBble cBegeHUs

18 Mereaxep koMnoHeHTOB - O x

(1] 3arpyauts B 6rEamoTeky npoekta | (E 3arpysvTb B nOKansHYHO BUBAKOTEKY Mera: X K T nMHeﬁHag T . 10 TR PLA )

KomnoHeHTe! O ma 4| Onucanue Bubnuotel Mpoekt | ™ Y/ p u

Bee = O | ™ |Ain-to-var MaKpoc NO3BONAET 3aNMCaTh B NEPEMEHHYIO CUTHaN C ..

mose O M |arccos(x) BoluMCaEHME apKKOCMHYCa

WaBnoHL! ceTesblx. 37

A 27 [ M |arcsin(x) Bulumcnerve apkeuHyca

HanorossIe NPeo... [Nlara cospanums: 20 aerycra 2018 1. Astop: petera

TeMnapaTypHbie A 25 [ M |arctg BLIuMCIEHME apKTaHTeHCa

[nckpeTHeie npeo. 14 Ol m | ave BIUMCARHME CPEAHErD APHOMETUUECKOTO Mata namenenus: 20 asrycra 2018 . Ipynna: AHanoroesie npeobpaz:

LinA BeHTMAALMA

Mormueckme snem 9 O ™ |CONv4.20_ MaKpoc N0380NAET OTMaCLUTABUPOBATS AHANOTOBSIT C.. Aocryn: Ges napona

Ofume 6 [ M |costx BulumcaeHve KocuHyca

TaiiMeps! u cuey... 6

M

Ynpaanioume  p... 8 O (Cu100) Mpeo6pasyeT CONPOTUBAEHWE B TeMNepatypy

TenepaTopkl 5 [ ™ |(cuto00) MpeobpasyeT conpoTUBAEHUE B TeMnepaTypy

Lete nepenn 5 [ M |(Cus0y Mpeo6pasyeT conpoTusneHMe B TemnepaTypy

PerynaTope! 4 H

on. dyrun 2 | M | (Cu500) MpeoGpasyeT conpoTUBeH e B TeMnepaTypy Bxoa Tun OnucaHve

PaBoTa c 3kpaHoM 2 O ™ |(cus3 Mpeo6pasyeT CONPOTUBAEHUE B TEMMEPATYPY X7 C nnasatowied 3anaTtoi

Pabom ¢ exopamy 1 [ ™ |DMxF [leMybTURAEKCOP BELLECTEEHHDIA X6 C nnasatowei 3anston
| M |fLimit MaKpOC MO3BOARET OTPAHMUMTS SHAUSHYE NEPEMEHHO. X5 C nnasatowe? 3anaTos
[ ™ |FLOOR OKpYINeHHOE B MEHbLUYHD CTOPOHY A0 BMXAALWEro Le... X4 C nnasatowed sanstof
[ ™ |fsave COXpaHEHME 3HAUEHNA € NABAKOLLEN 3aNATOR X3 C nnasatowied 3anaTtoi
O M |fSel7_ BoIBOP YCTaBKM /118 3HAUEHWIA € NIaBatowLed 3anAToi X1 C nnasatowei 3ans1oi
| ™ |int16 Mpeo6p. int16 & uint u float X C nnasatowe? 3anaTos
]| M |INT_BOOL KoHBepTop Lenoro & 6yaesoe Yio C nnasaroulert sanaton
O ™ |Limit MaKpOC NO3BOARET OFPaHMUMTL SHAUEHME NEePEMEHHO. - ve C nnasatoujed 3anAToi .

PesynbTat onepaunid -~ Oumbkn: 0 YenewHo suinonxexo: 0 3aKpbITh

PucyHok 4.91

Bbinagatowee meHio KOMNOHEeHTbI No3BonisieT OT(*)VIJ'IprOBaTb CMMCOK Mo Tnny:

?3 MeHeg#ep KOMNOHEHTOE

CHnaiH G333 | BuBnvoTexa

KomMnoHeHTRI
Bce -

Bce
Makpock

lllaBinoHe! ceTeBkn yCTpORCTE
PucyHok 4.92

MaKDOCbI AononHuTenbHO pasaerneHbl Ha KaTeropmn B 3aBUCUMOCTU OT Ha3HA4YEeHUA:

KaTeropun

Aranoroeele Npeobpasos. .. 50
WabnoHe! ceTeBLX yCTRO. .. 18
LckpetHeie npecbpazos. .. 14
MNarvyeckre aNeMeHTLI 9
Lna BenmanAwan 7
DiEwme

[eHepaTOpkI

YrpaenAwLLMe U pErYMD. ..
Lata v spemn

Perynatope

TaAMEepEl 1 CYETUMKM

Don. dyHKLa

PaboTa © exopamm

PafoTa ¢ 3kpaHom

[ T R L L S =

PucyHok 4.93

lMonHoe onncaHme KOMMNOHEHTa MOXHO MpoYnTaTh, Bblgenus ero B cnucke. OnucaHne KOMNoHeHTa oTobpaxaeTcs B
npaBou YacTu okHa. [inst oTobpaxkeHnsi NONHOM JOKYMEHTaLMK K KOMMNOHEHTY TpebyeTca Acrobat Reader.

68



4 BasoBble cBegeHUs

18 Mereaxep koMnoHeHTOB - O x

OHnaiit 6a3a | bubanotexka

(1] 3arpyauts B 6uéamoteky npoekta | (E 3arpysviTs B nOKansHyH0 BUBAKMOTEKY X )

To PacueT BpeMeHM Lykna. Bepcusi 1.00 CycleTime_

KomnoHeHTs! O ma OnucaHue Bubauorei Mpoekt

Bee = B_SEL BrHapHbIA BbIBOp. Bepeus 1.00

pynna . -
bk code_Err32 | DopmupoBaHie BUTOBOM Macki aBapuii, GNiara HanMuMs K.

WafnoHe! ceTesbix. 37
AHanorossie npeo. 27
TeMnepaTypHbie . 25
[uckpeTHsie npeo. 14
LinA BeHTMRALMK
TNormueckne anem

Ofwme

Taiimeps! u cuetu

CycleTime_ Pacuer Bpemern umkna. Bepeua 1.00

[lata cospanms: 30 asrycra 2018 1. Astop: Osen
Event_Log  XypHan co6biTnii Ha 24 3anucw. Bepcus 1.02
Graf_4pnt_ | Tpaduk no 4m Touxkam. Bepcua 1.04 4 = Oata ;30 asrycta 2018 1 Ipynna; O6wwe

ES-A - - 4

OperTimer_ | Taiimep HapaboTku + CUETUMK BKItOUEHMIA. Bepcma 1.00 Hoctym: Bes napoas

Ogomoo

]

6

6
Ynpasnsioume np... 8
Tenepatops 5
[lata n spemn 5
PerynaTopei 4
Llon. pyrun 2
Pafiora ¢ akpaHomM 2
Pabora ¢ sxopamm 1

Bxoa Tvn Onwcanune

Bynesckoe

Bixo4 Tvn OnwcaHue

ut_Cycle{ms) | C nnasatolLeii 3anaToi

Pesynbtat onepaunid -~ Owmékn: 0 YCNewHo BbINOAHEHO: 0 3aKpbITh

PucyHok 4.94

YT06bl KOMMNOHEHTHLI CTanu AOCTYMHbI 6€3 NoaknioYeHUst K MIHTEpHETY, cneqyet Ux OTMETUTL rarloukor U HaxaTb
KHOMKY 3arpy3uTb B JOKanbHYyl0 GMOGNMNOTEKY — KOMMOHEHTbI 3arpy3sitcs B JiOKanbHOe XpaHunuiie un oyayTt
oTobpaxaTbca BO Bknagke bubnuoreka.

UTtoOGbl cpa3dy 3arpy3vMTb KOMMOHEHTbl B TEKYLIMA MPOEKT, credyer UX OTMETUTb raroykOM U HaxaTb KHOMKY
3arpy3utb B 6MGnNMoTteky npoekra — KOMMOHeHTbl ByayT aobasneHsl B naHens Bubnuoreka KOMMNOHEHTOB B
pasaen Makpochbl npoekTa.

YcnelwHasa 3arpy3ka KOMMOHEHTOB B MOKanbHOE XpaHumnuvLie Unu Tekywun npoekT byaer otobpaxeHa B Crvcke
3eneHou rano4komn B rpagpax Bubnuoreka v NpoeKkT COOTBETCTBEHHO.

Ons nopkntoyeHust ceTeBoro wabnoHa Kk koHdwurypauum npubopa criegyeT BOCMONb30BaTbCA pPeKOMeHOAUUsIMM
pasgena Pexnm Master.

Bknagka «bnbnuoteka»

Ha Bknagke bubnuorteka otobpaxaeTcs 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 BubnMoreka KOMMNOHEHTOB B
pasgen Makpocbl npoekTa. YcrnelwHasi 3arpy3ka KOMMNOHEHTOB B TEKYyLLMIN NpoekT byaeT oTtobpakeHa B Cnucke
3eneHou ranoykomn B rpage Mpoexr.

8 MeHepxep komnoHeHTOs - [m] X
OnnaiiH 6asa  Bréavotexa
~
(] 3arpysuTs B GubanoTeky npoexta | | & | | & | Mowcx % MYB1 [MO1]
KOMMOHeHTb! O Wma QOnucaHue MNata v3meHeHna Mpoekt | laTa cozparus: 13 anpens 2023 .
B - @ |MB110-16X 17.06.2022 11:03
e d [lata vamenerua: 27 anpens 2023 1.
O 0 ms110-32 17.062022 11:03
&
pymne 0|0 mei10-41a 25.05.2023 9:39
563 rpynAs! 18
O O ms110-8x 17.06.2022 11:03 Agpec
Vma nepemeHHoii Tun gaHHeix KommerTapnii
0| 0 |my110-16K 25.05.2023 9:40 pervcipa
0 0 Myi0-3p 25.05.2023 9:41 KomaraHoe cnoso LienoumcaerHoe | 12289 Komaraa ynpasnenus asur
Cnoso cocTomnva enoumcaerHoe | 12290 Koa coctonHma yacToTHoro
O] O my110-8K 25.05.2023 940 - L &
d 3aaanve no untepdeiicy RS-485 Lenoumcnertoe | 12288 3ananvie Ha CKOpOCTh
0| 0 merig-2A 17.06.2022 11:03 MuHKUManbHOE 3a3jaHne LienouucnerHoe | 269 HuxXHWIA npeaen YactoTbl
O O |mMB110-2AC 17.06.2022 11:03 MakcumansHoe saganme Lenouvcnenroe | 268 Bepx+uii npefien uacioTs!
[0/ 0 mMB110-8A 30.06.2022 16:16 v Bepxuuii npeaen yactoTel LlenoumcnerHoe | 12292 MakcuMansHan BoIX0AHan L
O/ o Mmei10-8AC 17.06.2022 11:03 WcTouHMK Nogaun curiana sanycka  LlenouncaerHoe 257 VICTOUHUK KOMaHabI ynipasn
WCTOUHMK 334aHUR, KaHana A LienouncnerHoe | 258 VICTOUHMK 334aHWA UACTOTbI
O @ nue1mo1] 27.042023 13:19 v
VcTouHwMK 334aHua, kaHana B LienoumcaerHoe | 260 VICTOUHMK 33aHNA UACTOTSI
O 0 vYempoiicrso 2605.2023 15:48 BoI6Op MCTOUHMKA 3aAaHUA Lenouncnentoe | 263 Bui60D KOMEMHALMM KaHan
[0 O AfD-E 26.08.2022 13:46 Koa Hemcnpasxocty MY LlenoumcnerHoe | 12291 Koi HewcnpasHOCTY YacToT
O 0 | MK110-4x4x 17.062022 11:03 €00.00 Llenouvcaenioe | 8448 3anarinas uactota
v
C00.01 Llenouycaentoe | 8449 Brix0aHas YacToTa hd
PesynbTat onepaumid - Ouwmbkm: 0 Ycnewwo suinoaHeHo: 0 3aKpbiTh

PucyHok 4.95

JlokanbHOe XpaHunuLLe KOMNOHEHTOB pacnonaraetca no agpecy: C:\Users\[ums nonb3oeamensj\Documents

m NPUMEYAHUE
\Owen Logic\Library\

MeHe,I:pKep KOMMOHEHTOB noaaep>uneaet crieayrouime (byHKU,I/IVI ynpasiieHna KOMMNOHEHTaMu:

. E — MMOPT paiina B foKanbHOe XpaHUIuLLE;
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4 BasoBble cBegeHUs

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

MmMnopT KOMNoHeHTa

C NoMolLLIbI0 UMMOPTa MOXHO 3arpy3nTb XpaHsimecsa Ha MK KOMMNOHEHTLI, HO He BXOAsdLLMe B COCTaB NOKanbHOro
XpaHunuia.

Ons MMIMopTa KOMIMOHEeHTa cleayeT:

1. Haxartb KHOnKy E .

2. B nosiBuBLIEMCS OKHe BbIOpaTb Gannbl ANS umMnopTa.

3. HaxaTtb kHonky OTKpbITb. Dalinbl oTobpassaTcs Ha Bknagke bBubnuoreka.
3KCI10pT KOMIMOHEeHTa
C nomoLLpbio 3KkCnopTa MOXHO COXpaHUTb Ha K KOMNOHeHThI ANs AanbHENLWEero n3MeHeHs Unn nepegayu.
[ns akcnopTa KOMMOHeHTa crnegyer:

1. OTMeTUTb ranoykor 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 AOCTYMHbI OYHKLMN B COOTBETCTBUM C yCTaHOBNEHHOW Bepcuen Acrobat Reader,
B TOM ymcre coxpaHeHue danna B popmare pdf u nevatnb.

,D,J'Iﬂ OTO6pa)KeHVIF| pe3ynbraTtoB onepauMVl B MeHe[Kepe KOMMNOHEHTOB crefyet HaXaTb  KHOMKY
PesyneTar onepaumit = - . .

— B HWXKHEWN HaCTu OKHa pacCKpOETCA CTPpOKa 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 and ncnornb3oBaHUA B NMPOEKTE.

OcCHOBHbIE OENCTBUSI C MaKpoCcamu:
* COXpaHeHue B Bubnnorteke KOMMNOHEHTOB 7 ana p,aaneVlmero NCMOJIb30BaHNA B NMPOEKTE;
* JKcnopTupoBaHue B (hann Ans UCNonbL30BaHUSA B OPYTX NPOEKTax;
*  MMMNOPTUPOBaHUE CO3aHHbIX paHEE MAKPOCOB;
* 3arpys3ka 13 OHnarnH-6a3bl B MPOEKT.
CospaHue MaKpoca
[ns cospgaHusa makpoca cnegyert:

1. Bblbpatb B rmaBHoM MeHio @ann — Co3gatb Makpoc. B oTkpbIBLUEMCS ANarnoroBOM OKHe 3aaaTb
KONM4YeCcTBO BXOA0B U BbIXOAOB B Makpoce:
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Co3gaHve BX040E WM BEIXOL0E ot

KonuwyecTeo BXOO0B: 5

KonmuecTeo Boixoaos: b=

PucyHok 4.97

NPUMEYAHUE
KonunyecTBo BXO0B M BbIXOA0B MOXHO U3MEHWUTL NOCNe CO3aHns Makpoca

[i]

2. Paspabotatb anropntm paboTbl Makpoca Bo Bkragke PegakTop MakpocoB, aHanornyHo paspabortke
nporpamMmbl Ha cxeme.

8 OWEN Logic

Paiin Bua [pwSop Cepewc FPacwwpedua  [NomMows

DOE = Sl

Cxema® | Makpoc "bes nmeHn"*

B # e st@ we ~ | 1, qQ

goHedye daxYaHa [y

PucyHok 4.98

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

NMOMOLLIbKO KHOMOK + n + .

.
: hpiHa xon
sl Q3 . BeicoTa xom sl Qa
Mran
Orucanwe
) ABTOD

i Q4 Mrma rpynn

MNapone ooc

|+ JoBaenTe ExOA

'Q.|. JobaeEnTE BHxXo . QS

— CeEOWCTES —

PucyHok 4.99

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

3. 3apaTtb nms 1 onucaHue ans MaKpoOCa Ha naHenm CBOMWCTB.
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CeoncTea Makpoc "Bes mMeHn” B x
= A
v Nokyment

Wwpwha xoncta, mm - 358
Bwicota xoncta, mm 100

v Makpoc
Hran Bes umetn

Ormcanwe OrcytoteyeT
AeTop

WA rpynnes

MNapone gocTyna

Viran
Beegwte wmA makpoca oo 10 cumeonos.

PucyHok 4.100

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

4. [Ons onpeaeneHnda tTmna n UMeHn BXOO0B/BbIXOO0B BbI6paTb BXOA4 1IN BbIXO4 U HACTPOUTbL €ro Ha naHenu

CBOWCTB.
CeoicTea 04 n B8 x
= A
Q4| || 25l
v  Makpoc
A BBOOE B MaKpoce a4
Twn BeIBOOA Bvnescros
2 v [pouee
Q5
KorMmeHTapHiA

PucyHok 4.101

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

CeoncTea TP B B x

Q4| | | E241]
TP1 ~ Maxkpoc
| Mcnonssosarive s marpoce  JigCiy

“oc|T N - v [NapameTpe: Oa \
o QS MacwTal spereti

OnuTensHoCTE MMOyNeCca U
+ [lpouee

KommeHTapri

PucyHok 4.102

L
)
L

YT06bI ycTaBkM BbibpaHHoro ®b 6binn 4OCTYMHbI BO BpeMsi ucnonb3oBaHusa b B nporpamme, cnegyet
HacCTpPoOuUTb Ha NaHenu cBoncTB bnoka napameTp Ucnonb3oBaHue B Makpoce — [la.

Mocne BblGopa BapmaHTa [a nosBuTCs BbinagatoLmi cnucok NepenmeHoBaHMe nepeMeHHbIX C
nepeyvmcrieHMeM oCTynHbIX nepeMeHHbIX. Hanpmumep, ons b BLINK:
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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 co3naHna Makpoca 3anycTuTb pexum cumynsaTopa 4.5 n npoBepuTh NOTMKY ero paboThbl.

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

CeEoicTES Makpor "Bes MmeHn”

=N

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 UM Makpoca. Cogepxumoe nona OnucaHue
oToBpakaeTcs noa n3obpaxkeHneM makpoca B naHeny Bubnmoreka KOMNOHEHTOB.

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

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

Makpoc MOXXHO COXpaHWUTb, BbIGpaB B rmaBHOM MeHo ®dann — CoxpaHUTb MakKpoC Kak U Haxas Ha

KHOMKY E] Ha naHenn peagakrtopa MakpocoB.

CoxpaHeHHbI MakpoC AOCTYMEH TOMbKO AN OTKPLITOro NPOeKTa, AN OTKPLITUS Makpoca B ApYyrmxX
NpoeKTax ero crefyeT aKCnopTUpoBaTh.

8. BbibpaTb pasgen Makpochl npoekTa Ha naHen Buénuoreka KOMMNOHEHTOB Y NEPEHECTU MAKPOC Ha
XOIICT 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

Co3paHune MaKpoca Ha cxeme

MaKPOC MOXHO C034aThb, BblAennB 3rieMeHTbl Ha CXeMe NnpoeKkTa n Bbl6paB B KOHTEKCTHOM MeHo Co3paTtb MaKpocC.
Ha mecTe anemeHTOB NosBUTCSA BOK MakKpoca.

|

. 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 BPEMsi CO3[aHWsi Makpoca aremMeHTam u

Grnokam. Ecnu k Bbixogy mMakpoca NpUcoeaMHEHO HECKOMbKO SMEMEHTOB, TO BbIXOL MMEHYETCS Mo ymonyaHuto (Qn,
rae N — NopsaKoBbIN HOMEp BbiXo4a Makpoca).
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PucyHok 4.107

Co3aaHHbIii MakpoC U Ha3BaHWA BXO[AOB/BLIXOAOB MOXHO OTPedaKTUpOoBaTh B pefaKTope MaKpocoB, Bbibpae B
KOHTEKCTHOM MeHIo 6rioka PepgakTupoBatb Makpoc.

KonnyectBo BX0OO0B M BbIXOA0B Makpoca 6y/:|,eT COOTBETCTBOBATb KOJINYECTBY COEAMHEHHbIX BXOAHbIX U BbIXOOHbIX
CBsA3el B BblAENEHHOM y4dacCTKe CXeMbl. B crniy4vyae BblaerneHnd 3J1eMeHTOoB 0e3 cBsa3en cosgaertcs MaKpoC C OAHUM
BXOOOM U BbIXOOOM.

OnemMeHTbl, He nonagaroLume B MaKpocC npu co3gaHnm Ha cxeme:

* BXOAbl M BbIXOAbI;
* CepBUCHble NepeMeHHbIe;
* CEeTeBble MEPEMEHHBIE;

* MAA-perynatop.

Ecnu BbiweykasaHHble 3nemMeHTbl Obinu BbigerneHbl MpU co3gaHMM Makpoca, TO OHM OyaoyT CcoefuHeHbl C
COOTBETCTBYIOLLMM BXOOOM/BbIXOAOM Ornoka makpoca. Ecnu B BblgeneHHyto obnacte nonan ®b, B KOTOpbIN
3anncbiBaeTCsl UMM CYMTLIBAETCS 3HaYeHWe, TO B Makpoc BxoauT Onok 3anucu/vyteHust usa ®b, gaxe ecnu oH
HaxoguTcs BHE BblaeneHHom obnacTtu.

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

MPUMEYAHUE ) ) ) )
Ecnu B BblAENEHHYIO obnacTb nonagarT BXOOHOU U BbIXOOAHOU Onokun OAHOU nNepeMeHHOoUn, KoTopas

MCMonb3ytoTcs 3a npegenaMm o6rnacTi Ha cxeme, TO BrI0KM KOMUPYHOTCS oA, TeM Ke UMEHEM BHYTPb
Makpoca 1 Ha CXeme OCTaeTCsl TONbKO GITOK BbIXOAHOW NepeMeHHOM.

O6HoBNeHne makpoca B nporpamme

Ecnu y ucnonbayemoro B nporpamme Makpoca Obinuv M3MeHEHbl MMSI, TWM, KONMUYECTBO BXOLOB/BLIXOZOB MWK
fobaBneH anemeHT (NepemMeHHasi, KOHCTaHTa) co cBoiicTBom Ucnonb3oBaHue B Makpoce — [la, To Owen Logic
notpebyeT ero oGHOBUTL M OTMETUT LIBETOM Ha XoricTe. Makpoc cuMTaeTcs USMEHeHHbIM Nocre COXpaHeHus! NpaBok
B PegakTope MakpocosB.
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8 OWEN Logic

Pafin  Bua [pwSop Cepewc Pacwwpetnws  [NoMows
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£ Macros 1

OrcytcTByer

....... . Macros 2

OrcytcTByer

OrcytcTeyer

'FX DYHKLNA

'Fb DYHKLHOHANLHBIH bnok

q 5 M Makpockl NpoeKTa
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PucyHok 4.108

[ns obHOBNEeHUsA Makpoca Ha XoncTe cneayert:
1. Haxartb no oTMe4eHHOMY LiBeTOM Makpocy NKM 1 B nosiBuBLLEMCS MEHIO BbiOpaTb OGHOBUTL MaKpoC.

Kenupoeate

F,u,a..n WTE KOMOCHEHT

PenakTupoEaTe MaKpoo

QBHCEMTE MaKpoC

CeEORCTES

PucyHok 4.109

NPUMEYAHMUE _ ) )
B cnyuae BrnoxeHHoro makpoca Owen Logic npeanoxuTt nepeiTu k Hemy. [1eNCcTBUS C BNOXEHHbIM

m MaKpOCOM aHall0rM4HbI.

2. [locne obHoBneHus makpoca Owen Logic aBToMatMyecky nepenaeT K cneayoLemMy Makpocy, TpebyoLliemy
0BHOBNEHMS.

MaKpoc obHoBNsAETCA B npoeKTe no crnefywLlinm npasuiam:
¢ €eClin B MakKpoce U3aMeHeH Tun nnnm nMm4a BXxofa/Bbixoda c I'IpI/ICOG,D,I/IHeHHOIZ CBA3bIO, Npn 0OHOBNEHMN CBSA3b

Oyner pa3opBaHa;
* ecnu B Makpoc fobaBneHbl Bxodbl/Bbixodbl, TPy 0OGHOBNEHMM CBA3N YXKE CYLLECTBYIOLLNX BXOA0B/BLIXOL0B

He paspblBaloTCs.

76



4 BasoBble cBegeHUs

Owen Logic naeHTudmnumpyeT CBs3n C BXo4aMu/BbIXogamMmn Makpoca no umenun n tuny. Ecnv B makpoce
U3MEHMTb UMS U TUM BXOA4A/BbIXOAa C MPUCOEANHEHHON CBA3bI0 M CO3A4aTh HOBbIN BXOA/BbIXOA, C TAKNM e
UMEHEM U1 TUMOM, TO Npu obHoBNeHnn makpoca Owen Logic aBToMaTnyeckn NnepecoeamHnT CBsi3b K HOBOMY

BXOAY/BbIXOAY.

EI NPUMEYAHUE

BbicTpas 3ameHa Mmakpoca

Ecnn HeobXxoouMO 3aMeHWTb MakpoC Ha APYro U3 MakpOCOB MPOeKTa, CrnefdyeT HaxaTb KHOMKy 3aMeHuTb
3N1EMEHT B KOHTEKCTHOM MEHI0 Makpoca.

Makpocil

|

O X [T~ 6|

Cosaare makpoc
PepakTMpoBaTE Makpoc

33MEHUTE INEMEHT
¥ 0aniTe KoMOOHEHT

Konwposate

CeEOWCTES

PucyHok 4.110

OTKpoeTCFI OKHO «3aMeHUTb MaKpoC».

JaMEHUTE MaKpoC .

MakpocChbl NpoeKTa M

H= :Makpoci 4 Makpoc2

OTcyTCTEYET OTcyToTeyeT

4 Makpocl

OrcytocTeyer

M MakpocCel NnpoeKTa

Otmena

PucyHok 4.111

Ecnu B Makpoce M3MeHeH TUM UMK UMsS BXoda/Bbixoda C NPUCOeOUHEHHOWN CBA3bID, TO MpU 3amMeHe CBs3b OyadeT
pa3opBaHa, ocTarnbHble CBA3W ByayT COXpaHEHbI.

JKCNOpPT MaKpoca
OKcnopTMpoBaTb Makpoc B chaln BO3MOXHO TOMbKO MPW OTKPLITOM OKHE pedakTopa Makpoca. [Ond akcrnopra
Makpoca crnegyet BblOpaTb B MaBHOM MeHto ®dann — Jkcnopt B dhann.

Ons 9KCNopTa MaKkpoca U3 naHenun OMONMOTEKN KOMMOHEHTOB cnepnyer:

1.  OTKpbITb MaKpoC B peakTope.
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Ecnn nepen coxpaHeHnem MmakpocC Hy>XHO OTpeaKTupoBaTb, TO €ro crieayeT nepetanTb Ha XOncT
npoeKkTa n B KOHTEKCTHOM MEHI0 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 PACTONOXEHNSA Y COXpPaHUTL haln Makpoca ¢ paclumpeHunem *.tpl.
Mocne coxpaHeHust oTobpasnTcsi coobLeHme 06 yCnewHOM 3KCnopTe Makpoca.
UmnopT makpoca

Ecnun anst cosgaHnsa nporpamMmbl TpebyeTcst Cnonb3oBaTb MaKpOC, CO3AaHHbIN B APYTrOM NPOEKTe, TO HeOBXOAUMbIIA
MaKpOC MOXXHO MMMOPTUPOBATL B MPOEKT.

[ns umnopTa makpoca cnegyet BblbpaTh B rnasHom MeHio Pann — Umnopt 3 canna.

NPUMEYAHUE
EI 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 BblbpaTb HyXHbI bann M Haxatb kHonky OK. Makpoc Oygetr pobGaBrneH B naHenb
Bubnunorteka kKOMNOHEHTOB B pa3fen Makpochl NpoekTa, Tenepb ero MOXXHO UCMONbL30BaTh B NPOEKTE.

KonupoBaHue makpoca

MaKDOC MOXHO CKONMMpoBaTb M3 MpoOeKTa B MNPOEKT ANld NOBTOPHOIo UCMOJS1b30BAHUA U COKpalleHUa BpeMeHU Ha
pa3pa60TKy. Ons KOnnpoBaHuUA MakpocCa crnenyert BbloennTb 6nok MaKpocCa B NCXOOAHOM MNPOEKTE N HaXXaTb KHOMKY

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

BCTaBnAeTcd B ,El,perVI NPOEKT HaXaTnem Ha KHOMKY D Ha naHenn MHCTPYMEeHTOB Ui C NMOMOLLUbHO Bbl60pa
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KoMaHabl BcTaBUTL B KOHTEKCTHOM MeHIO Xoricta. [na KonuMpoBaHUSA M BCTaBKU TaKXe MOXHO BOCMOMb30BaATLCH
codeTaHusaAMK KnaeuLl, cm. pasgen Covetanns knasuw 11.

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

4.12 PaboTa c anemMeHTaMu Ha a3bike ST

4.12.1 PaboTta ¢ chyHKUMAMM Ha A3bike ST

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

@ NPEAYNPEXOEHUE

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

Cos3aaHue pyHKUMM

[nsa cozgaHua dyHKUUKM cnegyer:

1. Bblbpatb Ha naHenu nHcTpymeHToB Co3patb pyHkuuio Ha ST. OTkpoeTcs Bknagka “Pegaktop doyHKuun.

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

function functionl: udint;

(W}

var_input

4 inputVariable : bool;
5 end_var

7 var

8 localVariable : real;
9 end_var

o)

end_function

Bce AOKYMEHT! v @ 0 Owmbok

Owwnbka Crpoka Cronbeu [JokymeHt

PucyHok 4.114

NMPUMEYAHUE
IIl Mo ymonuaHwuio nepsble 0AMHHaALATb CTPOK peAakTopa 3anonHeHb! WabnoHoM (yHKLMK.

3apatb Ms YHKLMM 1 TUN BbIXOAHbBIX AaHHbBIX B NEPBOI CTPOKE peadakTopa.

3apatb HeobXooMMOe KOMMYECTBO BXOLHbIX NEPEMEHHBIX B Orioke 00bABNEHNst BXOOHbLIX NEPEMEHHbIX
(var_input).

4. 3apaTtb He06X0AMMOE KONMMYECTBO NOKanbHbIX NepeMeHHbIX B Brioke 06bABNEeHNst NokarnbHbIX NEPEMEHHbIX
(var).

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

NPUMEYAHUE
IIl MoapobHee cMm. A3bik nporpammupoBaHus ST.

6. [epenTn BO BKNagky Cxema unu 3akpbiTb BKagky Pegaktop hyHKUuN. OyHKLMA COXPaAHUTCA
aBTOMaTU4YECKM.

7. BblbpaTtb pasgen ®yHkumMm Ha ST Ha naHenn Bubnnoteka KOMNOHEHTOB U NEPEHECTU PYHKLMIO HA XONCT
npoekTa.

79



4 BasoBble cBegeHUs

a-v il &
OyHKUMKM Ha ST i
. J £ function1
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b DYHKLIHOHANbHBIA ON0K
M Makpocwl npoexra
T
, T{ﬂ_] X ®YHKLMN Ha ST
PucyHok 4.115
Pepaktop chyHKUMUM
CxeMa*™ Penaktop ¢yHKuMoHaneHoro Gnoxa "functionblockl”  PepaxkTop yHKUMM "functionl” “rx

1 function functionl: wdint;
var_input

inputVariable : bool;
end_var

Homepa cTpok i var

localVariable : real;
end_wvar

11 end_function

Bce nokymeHTbl ~ @ 0 Ownbok

Owwnbka 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.
*  CnMCcoK oWn60oK — 0bnacTb 0TobpaxeHMs OLLNOBOK.

CHunnetsbl

Ons ypobcTBa HanmucaHust koga B pedakTope (byHKUMIA peanu3oBaHbl cHUMNMNETbl. CHUNNET — doparMeHT Koaa
nporpamMmsbl, KOTOPbIW BCTaBMnsieTcs B Ko aBToMmaTudecku. B crydyae BBegeHUs nepBoro CMMBOMa B pedakTtope
OTKPOETCA KOHTEKCTHOE MEHI0 C (POKYCOM Ha MepBOW CTpoke. [nsi BbibOpa cHUMMETa MCNOMb3YTCA KNaBULLM
ynpaBrneHnst KypcopoM. YTobbl BCTaBUTb BbIOPaHHLIN CHUMMNET B KO, cregyeT HaxaTb knasuwy Enter unu Tab vnu
ABaxabl HaxkaTb JIKM no nyHKTY cnvcka.
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19 fu localVariable
13 0 inputVariable
14 end_fy 0‘ functionl

9 continue

9 exit

O if

6‘ while

0‘ bool_to_udint
{3 udint_to_beol
{} udint_to_real
0 real to udint

i+({ inputVariable: bool

PucyHok 4.117

Cnucok cHMnneToB hopMmUpyeTcs no rpynnam:

nokarnbHble NepeMeHHble (PyHKLUN;
KoHcTpyKumm (while, foru T. g.);
BblpaxkeHus (true, false);
BCTPOEHHbIE DYHKLINN;

apyrve yHKUMM NpoekTa.

BHyTpI/I rpynn CHUNNETbl pacnofoXeHbl Nno aﬂd)aBVlTy.

Mepexoa K mecTy 06 bABNEHUA U UCTNONIb30BaHUSA

Ons y,El,O6HOl7I pa60TbI C d)yHKLI,MﬂMVI n nepemMeHHbiIMM OOCTyNneH nepexonq K MecCtamMm Wux 0oObsiIBNEHNss nnn
ncnonb3oBaHUA.

Ons nepexoaa K MecTty 00ObsIBNEHNS:

1.

YcTaHoBUTb Kypcop Ha UMs DYHKUUU UMY NEPEMEHHON B KOAE NporpaMmel.

2. Haxatb NKM Ha nmsa dyHKUunmM nnv nepemMeHHOMN.

3. B OTKpbIBLUEMCS KOHTEKCTHOM MEHIO BbiGpaTh NYHKT MepenTu kK 06bABNEHUIO.

18 functio EI’

I'Iepew MEHOBaTh

12 end_functio ‘*')_EI

Mepeith K 06BABAEHWID

3
D
G

Ons nepexona K MecTty UCrnosib30BaHNA:

1.
2.
3.

YCTaHOBUTb KYpCOp Ha MMSA OYHKUUN Unn nep

MNepeith K MecTy WCNOAbL30BaHWA
Konupogsate
Bcraeute

Boipezate

PucyHok 4.118

€MeHHON B Koge nporpamMmeil.

Haxatb NKM Ha umsa dyHKuumn nnm nepemeHHOMN.

B oTKpbIBLUEMCSI KOHTEKCTHOM MeHI0 BbibpaTh NykT MepenTn K MecTy ncnonb3oBaHuA. OTKpoeTCs 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 r

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

7 loce Iﬁ Konwpogats nepeMeHHan € TWUMOM AaHHwx real u HavanbHeM =Haqedwem 13.3
8 end_var fﬁ, BcTaBuTh

q

18 functio Fotaals

11

12 end_function

PucyHok 4.119

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

NepenmeHoBaHMe nepeMeHHOU UNU (PYHKL NN
[ns yno6Hoi paboThl ¢ MMeHamu OYHKLIMIA 1 NepeMEHHbIX JOCTYMHO LEHTPanu3oBaHHOE NepenMeHoBaHme.
[ns nepeumeHoBaHusA cnegyer:

1. YcTaHOBUTb Kypcop Ha MMsI PYHKLMW UK NepPeMEHHON B Koae NporpamMmbl.

2. Haxatb NMKM Ha umMs doyHKLUMM Uv nepeMeHHOMN.

3. B OTKpbIBLLEMCA KOHTEKCTHOM MEHIO Bbl6paTb NYHKT I'IepeumeHOBaTb. Mms BblgennTca 3eneHbIM BO BCEX
MecCTax Ucnorib3oBaHu.

18
11 functionl := bool to udint(i
12 functionl := bool_to_udint(i |E:[:I 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 oobsaBneHus 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 Byoet nepenmeHoBaHa BO
BCEX MecTax MCNOMb30BaHMs.
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Cnuncok ownbokK
B obnacTtun otobpaxeHns owmbok hopMmpyeTcs Tabnuua ¢ ONnMcaHNEM M PacnoNoXeEHWEM OLLUMBOK, AOMNYLLEHHBIX B
koge. [lnst nepexona B MecTo oLwnbkn 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 BKNagke peaaktopa dyHkuuun. [na akcnopta
dyHKLUMM cnepyeT BoiOpaTh B rMaBHOM MeHio Pann — JkcnopT B dpamn.
[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 COTKpEITE NPOEKT... Cirl+ O
CoxpaHuTe Tekywmid gokyment  Cirl+Alt+S
@ CoXpaHuTE NPpoeKT 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 pacLumpeHmnem *.fst.
Mocne coxpaHeHns oTobpasnTtcs cooblyeHre 06 ycnewwHoM aKcnopTe yHKUNN.

UMmnopT ¢pyHKuMM Ha ST
Ecnu gns cosgaHust nporpaMmbl TpebyeTcs ncnonb3oBaTh PYHKLMIO, CO3OaHHY0 B APYrOM MPOEKTE, TO €€ MOXHO
UMMOPTMPOBAThL B MPOEKT.

[ns nmnopTa yHKUMM cneayeT BoibpaTth B rmaBHOM MeHio @ann — UmnopT un3 cdhanna.

NPUMEYAHUE
El MyHKT AMnopT 13 channa akTMBEH TONbKO Npy hOKyce Ha pegakTope CXeMbl.

83



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 oTkpbiBlWEMCSH OKHe BblOpaTb HYXHbIM hain M HaxaTb kHornky OK. ®yHkumsi Oyget gobaeneH B naHenb
BubnunoTteka KOMNOHeHTOB B pa3gen ®yHkumum Ha ST, Tenepb ero MOXHO MCMNOMb30BaTh B MPOEKTE.

4.12.2 Pa6ota ¢ ¢hyHKUMOHaNbHbIMU 6ri0KaMu Ha sA3bike ST

CosgaHve nomnb3oBaTenbCKMX (OYHKUMOHamNbHbIX 6MOKOB Ha €3blke ST He JOCTYymHO Ans npubopoB NUHeek
npubopos NP100 (kpome [M02]), NMP110, NMP114, MNP-Kut, TPM.

Co3gaHue pyHKUMOHANbHOro 6noka
[ns cospaHusa dyHKUMOHanNbHoro 6rnoka 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
Mo ymonuaHuio nepsble NATHaALUATb CTPOK peAaKTopa 3anofHeHb! WabnoHoM yHKLMK.

[i]

3apatb MMs yHKLMOHanNLHOro 6rnoka B NepBon CTPOKe peaakTopa.

3apatb HeobXx0AMMOE KONMYECTBO BXOAHBIX NEPEMEHHBIX B Brioke 06bABNEHNS BXOAHBIX MEPEMEHHbIX
(var_input).

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

3apatb HeobXoaMMOe KOMMYECTBO JNTOKarbHbIX NepeMeHHbIX B 6rioke 06bABNEHMS NoKanbHbIX NEPEMEHHbIX
(var).

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

NPUMEYAHUE
|I| MoapobHee cM. A3bik nporpammupoBaHus ST.

MepenTn BO BrNagky Cxema vunuv 3akpbiTh BKNaaky PegakTtop hyHKUMOHaNbLHOro 6noka.
DYHKLMOHANbHbIN 60K COXPaHUTCA aBTOMaTU4ECKM.

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

POyHKUMOHaNbHbIE 6Gnoku Ha P

ST
functionblockll
-.'.m..'—s-_
v o 8 £
= 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* Pepaktop (pyHKUMOHaNsHOro bnoka “functionbloeckl” “«Fx

1 function_block functionblockl

var_input
inputVariable : bool;
end_var

var_output
Homepa cTpok Q : udint;

end_var
var
localVariable : real;

end_wvar

end_functien_block

Bce gokymeHTsl * @ 0 Owwbok
Owwbka Crpoka Cronbeu [oxymeHt

Cnucok owmbok

PenakTop Koga
PucyHok 4.127

OnemeHThl pegakTopa yHKLMOHaNbHOro brnoka:

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

NMPUMEYAHUE
AHanornyHo pegaktopy yHKUMM peaakTop PyHKUMOHaneHoro 6noka nogaepxueaeT yHKUUN CHAMNETOB ,

OTCIEXMBaAHMSA MecTa 00bsABNEHNS U UCMONb30BaHUS nepemMmeHoBaHNA N OTCIEXnBaHNA owmnboK .

AkcnopT PpyHKLUMOHaNbHOro 6noka Ha ST

OkcnopTupoBaTtb (PyHKUMOHAnNbHLIV Orioke B hann BO3MOXHO TOMbKO MNPW OTKPLITOWM BKMagke pedakTopa
dyHKUMoHanbHoro 6noka. [na akcnopTta gyHKuMoHanbHoro 6rnoka crnenyeT Bbl6paTb B rMaBHOM MeHio ®ann —
AkcnopT B dhaunn.

[ns akcnopTa dyHKUMoHanbHoro 6roka 13 naHenu 6ubnnoTekn KOMNOHEHTOB creayerT:
1.  OTKpbITb PyHKUMOHANBHbLIV 6MOK 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 yCnewHoM aKcnopTe
PyHKLUMOHanbLHoro bnoka.

MUmnopT cbyHKuMoHanbHoro 6noka Ha ST

Ecnun ansa cospgaHus nporpamMmmbl Tpe6yeTc;| ncnonb3oBaTb (byHKLIMOHaJ'IbeIIZ Onok, co3naHHbIi B Opyrom npoekTe,
TO €ro MOXXHO MMIMOPTUPOBaTb B MPOEKT.

[nsa nmnopTa dyHKUMOHanbHOro 6noka cneayet BolbpaTh B rnaBHOM MeHio @ann — UmnopT u3 channa.

NMPUMEYAHUE .
m MyHkT UMNopT 13 chaitna 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 harin u HaxaTb kHonky OK. ®yHkumoHanbHbI 6rnok 6yaet nobasneH B
naHens Buénuoreka KOMNOHeHTOB B pa3aen ®yHKUMOHanNbHbIe 6nokn Ha ST, Tenepb ero MOXHO MCNOb30BaTb
B NMpOEKTE.
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5 Hactpolika npubopa

5 Hactpownka npnbopa

YT106bl OTKPbLITb OKHO HACTPOEK NpMGopa 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 BbIXxoabl.
NPUMEYAHUE .
|I| lMepeyeHb pasgenoB MOXET OTNMYaTbCs Ans pasHbix Mogernen npnbopos.

B npaeoli YacTu okHa HacTpoek Npubopa oTobpakatoTcst HACTPOWKN BbIGpPaHHOMO pasaena.

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

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

B neBoit YacTu okHa HacTpoek npubopa B AepeBe NOMMMO OCHOBHbIX FPYMM AOCTYMHbI AOMOSIHUTENBHO HACTPOWKM:

e Ethernet;
* [logkntouyeHne k OwenCloud;
* [laponb;
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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 And 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 AencTBnsA Nonb3oBaTerns.

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

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

5.2 Yachbl

B pasgene Yacbl HacTpamBaloTca 4achl peanbHOro BpemMeHu npubopa. HacTponkm 4acoB pearibHOro BpeMEHMU
TpebytoTcsa Ang paboTbl CUCTEMHBLIX NEepeMeHHbIX 1 @b nporpammbl.

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 CMHXPOHM3aLUMM 4YacoB peaJjibHOro BpeMeEeHU npm6opa c vacamu [1K cnegyetr OTMETUTb  ralnodky
CVIHXpOHVI3aL|VI$I C KOMMNbOTEPOM — NOoJiA HOatan 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
Y106kl 324aTb HOBbIE 3HAYEHUS A8 YaCOB peanbHOro BpeMeHu npubopa, criedyeT HaxaTb KHOMKy 3anucaThb.

Koppekuus

None OTKNOHeHue CNyXUT Ond ykasaHuda norpelHoOCTn Xod4a 4acoB pealibHOro BpemMeHu npm60pa B CeKyHOax.
Ecnn vacel pearnbHOro BpeMeHu an6opa cnewart, ToO 3Ha4eHune yKa3biBaeTCA CO 3HAaKOM MUHYC. KOppeKLI,VIFI Ha
YKa3aHHYyK BEJNTMYUHY NPOUCXOAUT paBHOMEPHO B Te4deHne Mmecqaua.
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5 Hactpolika npubopa

Koppekuwma

CmenoHerne: 0 cek/mec JanmucaTb

PucyHok 5.6

UTtobObl 3ag4atb HOBOE 3HAYEHWE KOPPEKLUUU AMsi YacOB peanbHOro BpemeHun npubopa, cnegyet HaxaTb KHOMKY
3anucartb.

KHonka npO‘-IVITaTb ncnonb3yeTtca Anda CYHUTbIBAaHUA TEKyLWMX HaCTpOeK 4acoB peanbHOMo BpemMeHU U3
NOAKITKOYEHHOIo an6opa.

HacTponkn gna npubopoB BTOPOro NOKoneHus

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

OKHO HacTpoWiku YacoB Ans NpubopoB BTOPOro MOKOMEHUS MMEET OpPYro UHTepenc n He MMeET KoppeKuuu
BpemeHn (Mpubopbl annapaTtHO To4yHee). HacTpoinka yacoBoro nosica Tpebyerca Ans KOPPEKTHOro oTobpaxeHus
MECTHOro BpeMeHU, Tak Kak B npubope 3HayeHue BpeMeHU XpaHUTCS B BuAe cpenHero BpemeHu no [puHBuuy
(GMT). BknoyeHne napameTrpa YCTaHOBUTbL 4acOBOM MOSIC KOMMbIOTEPA CUHXPOHU3UPYET Yacbl pearnbHOro
BpemeHu npubopa ¢ yacamu MK,

Hactpoiika npubopa - O *

—t Mpusop
Noruka
[WcKpeTHEIE BXOALI ,D,ETB W BpeMA
—}- [IcKpeTHEIE BLXOObI
BezonacHoe COCTORHUE llate: 17.03.2022 16:07-16
MonezoBaTEnsCKWE CBETOOMC

4k

— 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 UHTEPdENCOB CBA3N nNpubopa ¢ ApyrmMu yCTpOMCTBaMU B
cetu.

JocTynHbl cneaytoLlmne nHTepenchbl:

« RS-485;
* Ethernet.

WHTepdericol cBa3m paboTtatoT no npotokony Modbus.
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5 Hactpolika npubopa

[loGaBneHune, 3ameHa 1 yaaneHue nHTepdeica OOCTYNHO Ans NpubopoBs nepeoro nokonexus. B npubopax BToporo
MOKOMNEHNS BCe AOCTYMNHblE MHTEPMENCHI HAaXoOATCA B AePEBE HACTPOEK.

[No6aBuTtb MHTEepcenc

UTto6bl 06aBnThL MHTEPdENC cBA3M, crieayeT HaxaTb [MKM Ha pasnen UHTepdhenchl B fepeBe HAacCTPOeK U BbibpaTb
[Do6GaBuTb HTepcenc.

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

+} AHENoroBLe

+}- [WCKpPETHBIE
—}- Bricogbl

+}- [WCKpPETHBIE
PucyHok 5.8

WHTepderic byaet nobaeneH B AepeBO C napameTpamMu no ymonyaHuto. imsa mHTepdperica coctont M3 Homepa
3aHMMaeMoro B npubope crnoTa u pexuma nHrepdenca.

=} MuTepdeicw
—}-R5485, Cnot 1, Slave

PucyHok 5.9
KonnyectBo MHTepdencoB cBA3M Ans Nnpubopa He MOXET MPEBbLILLATL KONMYECTBO CIOTOB B Npubope.

3ameHalypaneHue nHtepdenca

[ns 3ameHbl unNu yaanennst HTepdenca cnegyet Haxatb [MKM Ha nms nHTepdelica B AepeBe HacTpoek 1 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 3aHMaeT nHTepdeic.

Pexumbl nHtepdenca:

+ Slave 5.3.2.3 — npubop siBNsieTcs BeAOMbIM, 3HAYEHMS KOTOPOro ONpaLunBaKTCs APYrMM YCTPOMCTBOM.
+ Master 5.3.2.2 — npubop CUMTLIBAET 1 3aMUCbIBAET 3HAYEHUS BEAOMbIX YCTPONCTB, NOAKIOYEHHbIX MO
UHTepdency cBA3su.

KHonka @ Coenartb no YMON4YaHUK — COXpaHAEeT BBeAeHHbIe B NoJNiA AaHHbl€ KaK napaMeTpbl MO yMON4aHuIo.

KHonka E“’ 3aBoAcKMe HacTpoMkum — oTobpaxaeT B MOMsAX BBOAA 3aBOACKME HACTPOMKM Ans MOAEnu
NOAKIOYEHHOro Npubopa.

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

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

Mocne 3agaHna napameTpoB MHTepderica criedyeT HaxaTb KHOMKY 3aKpbITh. [lapameTpbl BCTYNatoT B CUIy nocre
nepesarpy3sku npuéopa no NUTaHWIo UMK Nocrne 3arpy3ku NporpaMmel B Nnpuop.

MapameTpbl MHTepcenca ansa NpubopoB BTOPOro NOKONEeHUs

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

Ons npnbopos BTOPOro nokoneHus napameTpbl UHTepdenca HaxogaTcs B pasgene Hactponku nopta RS-485 B

pepeBe HacTpoek. B npaBon 4actu okHa HacTpoek npubopa oTobpaxarTca napameTpbl MHTepdgenca. OkHO
HaCTPOEK UMEET BN KaK HA PUCYHKE HUXE.
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5 Hactpolika npubopa

Hactpolika npubopa

lNpaea ynaneHHoro noc
OwenCloud
HacTpoiikw nopra RS-485
Apxue
—- CeTepbie HAaCTPOKN
Hactporiku Ethernet
HacTpoiiku nonknoyer
Yackl peansHoro BperMeHi
Batapen
Cratyc npusopa
Maponk
Yachl
Momynu pacLuMpeHus
L] »

Pexnm COM-nopta
Modbus pernctp: 520

- (| >

—i DAUL O
JIMCKpPETHBIA pe KMma 3HaueHne MNepemennan
Ananoroesii pe: Pexwum COM-nopTa R5485 < He BuibpaHa >
—-Bxon B Cropocte COM-nopTa 9600 < He Boibpaqa >
IuckpeTHeId pe Pazmep paHHBX 8 But < He BoifipaHa >
Ananoroebii pe: Kon. cton-6Butoe 1 cTon < He Boibpana >
WzrMepeHtbie HaueHws KOHTpONE YETHOCTK Het < He Boibpaqa >
—-Modbus Slave RSDL 0 < He BoifipaHa >

3aKpLITb

PucyHok 5.12

RSDL - 3agepxka otBeTa npnbopa 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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Hactpoiika npubopa — O >
—}-Bxon 5
“ g 3HaueHne MepererHan
NuckpeTHbil THN
T Terywwmit IP agpec < He BelifipaHa =
= o
Tekywan Macka noaceT < He BeifipaHa =
O WCKPETHBIA TN
Tewkywwit IP agpec wniwza < He BeifpaHa =
Wzmepertsle sHauetwn float
DMS cepeep 1 0.0.0.0 < He BelfpaHa >
—} AHEROroBLIE BELXOOL
DMS cepeep 2 0.00.0 < He BeifipaHa =
—}- KoHthury paumn
B 1 YeTaHoewTe IP agpec 10.2.11.0 < He BelfpaHa =
BIXO0
A 2 YCTaHOEWTE MACKy NogceT 255.255.0.0 < He BelfpaHa >
IO
YetanoewTs IP agpec wnwosa 10211 < He BeifipaHa =
PoprupyemMble 3HauetuA float
Pesmra DHCP Beikn. < He BelfpaHa =
—}- Modbus Slave
MNpaea yoanénnoro goctyna ks Owen Cloud
UNM CLOUD
Hactpoitkw nopra R5-485
Apowe
CocTortke GaTapen
—|- CeTeBrie HECTPORKK
Hactpoitku Ethernet Texywwit IP agpec
HacTpoitkw noakmouetun k Owen Cloud MuHumaneHoe sHavenwe: 0.0.0.0
MakcumaneHoe sHauenme: 255 255 255 255
Cratyc npwiopa Modbus permcTp: 26
MNaponk
Yackl
28KpLITE
Mogynm pacwwpetun -

PucyHok 5.13

B okHe HacCTpoeK OT06pa)KaIOTCﬂ TeKyLine ceTeBble NnapamMeTpa an60pa, a TakXe 3a4atloTcA HOBbIE.

Mocne 3anncu HacTpoek ¢ HoBbIM IP-agpecom Npubop crieayert nepesarpysuTb.

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

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

5.3.2 Modbus

« Pabota no npotokony Modbus;
e Pexunm Master;
e Pexunm Slave.

5.3.2.1 Pabota no npotokony Modbus

O6wue ceBegeHus

MHTepdericbl cBasn pabotator no npotokonam Modbus-RTU (Master/Slave) unn Modbus-ASCIl (Master/Slave).
YcTponicTea B pexume Slave onpegensaioT NpoTOKON aBToMaTtuyeckn, Ang yCTPOUCTB B pexrume Master Heobxogmumo
BbIOpaTh NPOTOKOM B HACTPOMKaX.

[nsa opraHnsaumm obmeHa JaHHbIMK B CETU Yepes3 UHTepdenc ceasm Heobxogum MacTtep ceTu — yCTPOWCTBO B
pexume Master. OcHoBHas yHKUMA MacTtepa ceTn — nHMuumnpoBaTb OOMEH AaHHbIMM.

Ha nuHumn ceasm 00nycKaeTca Hann4yne TorbKo O4HOro yCTpOIZCTBa B pexunve Master.

NPUMEYAHUE
|II Mpubopbl NP110 n MNP 114, npu nogkntodeHHoMm Mogyne MNP-MW485, moryT paboTtaTb TONbKO B pexnuve
OcobeHHoCTU paboThbl B pexxume Master

Slave.
Ecnu npubop pabortaet B pexvnme Master, To AN MUHMMU3aLUKM BPEMEHW MOMYYEHUS AaHHbIX CO BCEX YCTPOMWCTB
pekomeHayeTtcs:

*  €CIn OfHO MIN HECKOMbKO Slave-yCTponCcTB He NOAKMIOYEHbI UM HEQOCTYMHbI, TO PEKOMeHayeTCs
npenycMOTpeTb B NporpaMme GroKnpoBKY Onpoca 3TMX YCTPOWCTB Ui COKPaTUTb 4O MUHUMYMa NapameTp
«TanmayT oTBETa» ANs 3TUX YCTPOMCTB. B NnpoTMBHOM crnyyae Bpems onpoca byaet pactm
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5 Hactpolika npubopa

NPONOPLMOHanbHO KONMUYECTBY HEMOAKMIOYEHHbLIX YCTPOWCTB U BENMYMHE YCTAaHOBIIEHHOIo napamMerpa
«TanmayT oTBETa» ANSA 3TUX YCTPOWUCTB;

* BO BpeMs yCTaHOBKM napametpa «/HTepBan mexay 3anpocaMmm» crnefyeT y4nTbiBaTb KONM4ecTso Slave-
YCTPOWCTB 1 obLlee KonMyecTBo 3anpocoB. Ecnun Bpemsi 06paboTku Bcex 3anpocoB 3aHMMaeT 6onbLue
BPEMEHMN, YeM yCTaHOBMEHO napameTpom «HTepBan mexay 3anpocamu», To AaHHbIN napameTp byaet
UrHopmpoBarbCcsl.

Owen Logic no3sonseT 3anporpaMMmpoBaTb onpoc Ao 32 yCTPOWCTB N0 OQHOMY UHTepdhency cBa3m Ans npubopos
BTOPOro nokoneHusi, u oo 16 ycTpoucTB No OAHOMY WHTepdency Ans ocTanbHbix npubopos. [onyckaetcs
NCMNonb30BaHNe ONHAKOBbIX a4pecoB Y UMEH NepeMEHHbIX Afsl KaX4oro yCTponcTBa.

KonnuectBO nHTEepchencoB cBA3U

KonnyectBo wuHTepdencoB cBs3n npubopa 3aBUCUT OT KOMWYECTBO CMOTOB nogkmtouveHus. Ecnn npmbop
nogaepxveaet paboty A0 ABYX UHTEPdENCOB CBA3WN, TO MX MOXHO HAcTpouUTb Ha paboTy B ABYX HE3aBUCUMbIX
ceTsix.

Ocob6eHHOCTM HacTpoukn npubopos ¢ nnartoun MNP-UM485

Ecnu npubop ¢ yctaHoeneHHon nnaton NMP-UIM485 HacTpoeH Ha paboTy B pexume Master, TO pekomeHOyeTcs
NOAKMOYNTE NOATAMMBAIOLLNE PE3NCTOPLI NMNHUIA CBA3M A 1 B € NOMOLLIbIO YCTAHOBKM NepemMbIYek Ha nnarte
MP-MW485. [ina pexnma Slave pekomeHayeTcs OTKMoYeHE NOATAMMBaOLWNX PE3UCTOPOB.

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

Mocne koHgWrypvpoBaHus Bcex napameTpoB B Owen Logic cnegyeT npoBepuTb MNOMOXEHWE [XXaMnepoB Ha
cetesou nnate NP-UM485. ns paboTebl B pexume Master no nHtepdency RS-485 gxamnepbl cnegyeT ycTaHOBUTL
B nonoxxeHve MST.

Yps - £oE3 By,

XS1 DA1—' X I X [

1 XP4 PRR12B02 CL1

PucyHok 5.14

CraHpgapTHbie Kogbl owmnbok Modbus

e 01 — nNpuHATLIN KOA PYHKLUUKN HE MOXET ObITb 0OpaboTaH;
* 02 — agpec gaHHbIX, YKa3aHHbIN B 3anpoce, HeJoCTYNeH;
* 03 — 3HauyeHwue B Norne AaHHbIX 3anpoca, ABNSeTCs HeAONYyCTUMOW BEMUYNHON.

®YHKLMUN U 061aCTU AaHHbIX

Mpwn 3anpoce Master obpalaerca k ogHon 13 obnacten namaTu Slave ¢ nomoLlblo hyHKuMn. O6nactTb namATn
XapakTepu3yeTcs TUMOM XPaHSLLNXCS B HEW 3HAYEHUIN (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 Bynesbin UrteHune/3anucb
Discrete Inputs (duckpeTHble BXoabl) 1x ByneBbin TonbKo YTeHUe
Input Registers (Peructpbl BBoaa) 3x LlenouncneHHsin Tonbko uTeHve
Holding Registers (Pernctpbl 4x LienouncneHHsin UrteHune/3anucb
XpaHeHus1)

Kaxxgas obnacte namMaTn COCTOMT U3 onpeaeneHHoro (3aBUCsLLLEro OT KOHKPETHOrO YCTPOMCTBA) KONMYECTBA S4eeKk.
Kaxpgas Aauenka nMmeeT yHuKanbHbI agpec. [ns KOHPUrypupyemblX YCTPOWCTB MPOU3BOAMTENb MpPesocTaBnseT
KapTy PermcTpoB, B KOTOPOW COOEPXNUTCH MHAOPMaLUA O COOTBETCTBUM MapamMeTpoB YyCTPOWCTBA U UX agpecos.
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5 Hactpolika npubopa

[ns nporpaMMupyembix YCTPOWCTB Morb3oBaTernb hopMUPYET Takylo KapTy CaMOCTOATENbHO C MOMOLLLI cpeabl
nporpaMmmmnpoBanns. CyLLeCTBYOT YCTPONCTBA, B KOTOPbIX COYETAOTCA 00a PpacCMOTPEHHBIX Crny4vasi — y UX KapTbl
perncTpoB ecTb (PUMKCMPOBaHHAs 4aCTb U 4acCTb, KOTOPYK NOMNb30OBaTefb MOXET AOMOMHUTL B COOTBETCTBMM CO
CBOEeW 3aa4ven .

B HekoTOpbIX yCTpocTBax obnactu namaty HanoXxeHbl Apyr Ha gpyra (Hanpumep, 0x 1 4x) — T. e. Nonb3oBaTernb
CMOXeT obpawatbesi pasHbiMU PYHKLMAMU K OOHUM 1 TEM XXe permctpam.

DyHKUMA onpegensdeTr onepaumio (4TeHwWe/3anucb) M obrnacTb NamsaTW, C KOTOpon 3Ta onepaums 6yger
npoussegeHa.

Tabnuua 5.2 — OcHoBHble PyHKLMM npoTokona Modbus

Kon cdbyHkumm Uma dpyHKunn BbinonHsaemas komaHaa
1 (0x01) Read Coil Status UTeHne 3HaYeHuin U3 HECKOMbKNX PErMcTpoB cnaros
2 (0x02) Read Discrete Inputs | YTeHne 3HA4YEHMIN N3 HECKOMNbKNX OUCKPETHLIX BXOO0B
3 (0x03) Read Holding Registers |YTeHne 3HauYeHWIn U3 HECKOINbKUX PErMCTPOB XpaHeHNs
4 (0x04) Read Input Registers | YTeHne 3HauyeHWIn 3 HECKONbKMX PETMCTPOB BBOAA
5 (0x05) Force Single Caoil 3anuvck 3HadyeHns B oaunH perncTp dnara
6 (0x06) Preset Single Register | 3anucb 3Ha4yeHNss B 0OOUH PErUCTP XpaHeHUs
15 (0OxOF) Force Multiple Coils 3anu1cbk 3Ha4YeHWI B HECKOSbKO PerMcTpor draroB
16 (0x10) Preset Multiple Registers | 3an1ck 3Ha4eHWI B HECKOMNBbKO PErMCTPOB XpaHEHUS

B pasnuuHbIX JOKYMeHTaxX MAEeHTUYHble 0603Ha4YeHUss MOryT MMETb PasHblli CMbICI B 3aBUCUMOCTM OT KOHTEKCTa.
Hanpumep, npedumkc 0x 4acTo MCMONb3YT KakK YkasaHWe Ha LecTHaaUaTeEPUYHY0 CUCTEMY CUUCIIEHUS, NMO3TOMY B
ogHom cnyvae 0x30 moxeT obo3Hayate «30-M 6uT obnactm namsitu coils», a B gpyrom — «agpec 30 B
wecTHaguaTtepuyHon (HEX) cucteme cuncneHus» (Npu 3TOM AaHHbIA afpec MOXET OTHOCUTLCS K ntobor obnactu
namsTu).

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

Mpu rpynnoBom onpoce Master cuMTbiBaeT 04HOW KOMaHAo cpasy HeCKOmNbKO NapaMeTpoB, YbW afpeca B KapTe
PerucTpoB pacrofiokeHbl CTPOro MNOCMeAoBaTeNnbHO M He MMEIOT paspbiBOB. [PynmnoBoii onpoc no3sonsieT
YMEeHbLINTb TpaduKk B CETU M BPEMs, 3aTpayMBaemMoe Ha Omnpoc YCTPOWCTBA, HO B HEKOTOPbIX Cry4vasx ero
NnpUMeHeHne HeBO3MOXXHO (UM BO3MOXHO C OrpaHNYeHUsIMUN) U3-3a MHAMBUOYanbHLIX 0COGEHHOCTeN Npubopa.

Bpems onpoca n Tanm-ayT oTBeTa

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

Mopsapok perncTpoB U NOpsaaoK 6anTt

Mopsgok cnegoBaHMs perncTpoB/OaMT BadkeH NPU CYUTLIBAHWM CUCTEMHBIX MepemMeHHbix dopmata FLOAT
(ananoroBble BXxoabl/BbIXxoabl) Npubopa B pexume Slave.

MepemeHHble Owen Logic npu pabote no Modbus nmetoT cnegytome 0CobeHHOCTU:

*  LenoyvmcneHHbIn Tun (udint) — 3aHMMaeT OfMH PerucTp, HacTpoVika crieqoBaHNst PerMcTpoB/GUT He BrsieT
Ha JaHHbIN TUM;

» ByneBcku TMN (bool) — 3aHMMaEeT oguH BUT, MOXXHO 3aaBaTb HOMep buTa perncTpa;

* TWN C NnaBatoLLen 3ansaTon (real) — 3aHMMaEeT ABa perucTpa, Nopsaok crnegoBaHus 6anT u perncTpoB
BaXKEeH.

ABTOonoacTpoika BpeMeHU LMKa nporpaMmmbil

Mpubopbl MOryT noacTpavBaTtb Bpemsi paboTbl LMKNa MporpaMmbl B 3aBUMCUMOCTM OT CIIOXKHOCTW anroputma.
ABTOMNOACTPOMKAa BpPEeMeHW LUMKna MnporpaMMbl BrusieT Ha paboTy WHTepdpeiica CBA3M, Tak Kak 3anpochbl
06pabaTbiBaloTCS B OCTABLUEECS MOCIE BbINOIHEHWS MPOrpaMMbl BpeMS! LMKna.

CornacHo anroputMmy nogcTpPONK/M BPEMEHMW LMKNa, MMHUMarbHOE Yncno Bbi3oBoB Master coctaensiet go 50 pas B
cekyHay. Ecnn Master He ycneBaeT onpocuTb BCe YCTPOMCTBA, TO HEOOXOOMMO BHECTU U3MEHEHWS B anroputm As
ONTMMM3aLLMM KONMYEeCTBa 3anpocoB.
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Mepuop onpoca u npaBuna ero HasHa4eHUs

Mpunbop Bce 3anpockl CTaBUT B odepedb. Ecnu odepenb kopoTkas, To Npubop BbINOMHUT BCe LIMKMbI 3anpoca-oTBeTa
MU OCTaHOBUTCA B OXWOAHWM MOKa He ModoMAeT K KOHUY 3agaHHbli nepuod. Ecnu oyepedb OnvHHas U He
yKnagpiBaeTcs B 3afaHHbI nepuog, To Npnbop GyaeT onpaluneaTh Bce HeobxoauMblie NapamMeTpbl C MakcMMarnbHO
BO3MOXXHbIM NepuoaoM, HO 3TOT Nepuod byaeT Gonblie 3a4aHHOro B HACTPOMKaXx.

BpemeHHasa gnarpamma onpoca:

MHTEpBanN
TamayT Mexay
0TBETA 3anpocamu
sani ol 3an2 oTB2 aani omel

nepuog onpoca

PucyHok 5.15

Ons makcumansHon ckopoctu 115200 6ut/c onpoc AByx nepeMeHHbix Tuna FLOAT B «uaeanbHbIX» YCNoOBUsSIX
(kopoTKasi NMHMS CBA3M, OTCYTCTBME MOMEX) y OOHOI0 NOAYUMHEHHOIO YCTPONCTBA CneayeT YyCTaHOBUTh:

* BpeMs OoTBeTa OT Hayana 3anpoca — 2,64 Mmc;
* creayroLmmn 3anpoc Ha4YMHaeTCs He paHbLue, Yem yepes 12 mc;
» obuwee Bpems Ha 3anpoc 1 pernctpa FLOAT — 3,4 mc.

B BbllenepeyncneHHbIX ycnosusix, npubop cmoxet otnpaenAatb 83 3anpoca B cekyHay. [daHHoe 3HaveHue
cnpaBednvBo WM Ans Apyrux NpnbopoB ¢ NogobHLIMKM BPeMeHHbIMU XapakTepuctukamu. B npouecce paspaboTku
anropvTtma, Korga norvka ycrnoxHseTcs, TO yBenMyMBaeTCa BpeMs LiMKna 1 KonM4ecTBO 3anpocoB 3a cekyHay byaet
CHWXKaTbCS.

3HayeHVe nepuoga onpoca 3aBUCUT OT anroputma, Kak 4acTo W Kakue mnapameTpbl Hago onpawmBaThb.
PekomeHayeTcs BbiCTaBnATb nepuog onpoca pasBHbiM 1 c. B atom cnydae npubop cmoxer onpocuTtb Ao 50
nepemMeHHbIX.

Mopsaaok onpoca HECKONbKUX YCTPOMUCTB Ha LUMHEe

YcTponcTea onpalumBarTCs cornacHo chopmMupoBaHHon ovepean. Onpoc NponcxoauT OT HavMeHbLLEero agpeca K
Hambonblemy. B npumepe Ha unnocTpauum Hke nepsbiM ByAeT ONPOLLIEHO YCTPOMCTBO C agpecom 8, nocrnegHum
— c agpecom 32.

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

PucyHok 5.16

MoxHO 3afaBaTb pasHbli NepUof onpoca MOAYMHEHHbIX YCTpoicTB. KOHKpeTHoe 3HayeHue OydeT 3aBuCETb OT
peLuaemMon 3agaudn.

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

B HekoTOpbIX criyyasx TpebyeTcs BblMUCNUTL agpec perucrpa u Homep Guta nogyuyMHeHHoro ycTtpowncTea. [Ans
onpeneneHnss agpeca peructpa U Homepa OuTa M3 [OKYMEeHTauMuM Ha onpawuvBaeMbii npubop Oepetcs
pacnonoxeHue 6GutoBon nepemeHHoON, Hanpumep, bum 1400, nanee cnegyer:

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

Mony4yeHHble agpec n Homep BBOAATCA B nons «Pernctp» n «brut» Bo Bpems HacTporiku onpoca yCcTpomcTea.
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+ @ % Hran: Varl .
MMA nepemerHol Tun Appec pernctpa KommerTapwi . Tun:  Bynesckoe -
Varl Bynesckoe 87
PerwcTp: 87 But: 0
Pyrkan yrerma: | k01 hl
PyHicn sanmcu: | 05 -

32nucE NO MSMEHEHID

PucyHok 5.17
5.3.2.2 Pexxum Master

B pexvme Master npubop onpalumsaeT NOAKNIOYEHHbIE NO MHTEPhency Apyre NogYNHEHHbIE YCTPOUCTBA.

NPUMEYAHUE . .
Onsa nHtepdberica B pexxume Master rpynnoBoi onpoc NogYMHEHHbIX YCTPOMCTB NOAAEPKUBAETCS TOMNbKO OS5

nNpnbOpPOB BTOPOro MOKOMNEHNS.

Ons onpoca cnegyet AobaBuTb U HacTpouTb ycTponcTeBa. Ytobbl fo6aBntb ycTponcteo HaxmuTe KM Ha nms
nHTepdenca B OkHe HacTponku npubopa, 1 Boibepute [lobaBUTL YCTPOMCTBO B KOHTEKCTHOM MEHIO.

—|- MNpwuSop Moy mynMNek cHbli MHTEphERT
Jxpat oo 16 yorpoicTe.
Yacw

—|- MuTepdeicnl @} CzenaTo no yMOomuaHuo

‘RS485, Cnort 1, Mas +
Momynu paclumpetun
+}- Bxonwl
+}- Boixogsl

JoBaenTe YCTpoHCTED ca:

Jobaente us WabnoHoe... b=

& 3amenuTe unTepdeiic b -

2 Yoanute uHTEpdeiic
_ lon:
PucyHok 5.18

[oGaBneHHoe ycTponcTBO ByaeT oToOpaXkeHO B AepeBe kak OTBETBINEHNE UHTepdenca. HaMmeHoBaHme ycTponcTea
COCTOMUT U3 UMEHU N apeca YCTPOMCTBaA.

—|- MinTepdeicnl
—|- R5485, Cnot 1, Master

PucyHok 5.19

MapameTpbl onpawiMBaeMoro ycTpoucraa

[ns n3aMeHeHusi napameTpoB YCTPOWCTBA CREeAYeT HaxaTb Ha ero HaMMeHOBaHWe B JepEBE HAacCTPOeK — B MpaBoin
4acTu OKHa HacTpoek Npubopa oTobpasATcs napameTpsbi.
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Wms: YcTpokcreo Aapec: 16
Mepuwoa onpoca, Mc: 100 Kon-so nonsItok: 3
TarmayT OTBETA, MC: 100
Cratyc: | < HE BblbpaHa = | | .. Onpoc;. | < He BulbpaHa »

CTapwum pericTpom Bnepes, Crapwwm 6aiTom BEnepeg
Float: 2 1 4 3

KoMmmeHTapmia

PucyHok 5.20

I'Iapameprl onpawmnBaemMmoro yCTpOIZCTBaZ

Uma — nva ycTponcTea ang otobpaxeHus B AepeBe HaCTPOoeK;

Appec — ceTeBol agpec YyCTPONCTBA;

NMepuop onpoca, MC — BPEMEHHOW NHTEpBar, Yepes KOTopbIv NOBTOPSETCs onpoc. [onycTumbi AnanasoH
ot 0 no 65535 mc;

TanmayT oTBeTa, MC — BpeMsl, MO UCTEYEHUN KOTOPOro MOMbITKa ONpoca CYATAETCA HEYAa4YHOM.
Honyctumbin ananasoH ot 0 go 65535 mc. TanmayT OTBETa pekomeHayeTca 3agasatb B gnanasoHe 300-500
MC;

Kon-Bo NonbITOK — KONMMYECTBO HEeyAaYHbIX MOMbITOK ONpoca, NPy JOCTUXEHUN KOTOPOTo M3MEHSIETCS
Crartyc yctponctaa. [lonyctumbin gnanasoH ot 0 go 255;

Cratyc — ykasaHue GyneBckon NepeMeHHON, B KOTOPYIO 3anucbiBaeTcs ctaTyc npubopa: 1 — ycTponcTeo
PYHKLMOHMPYET HopMarnbHO, 0 — cBA3b C YCTPONCTBOM noTepsiHa. [lepeMeHHas BbiIOpaeTcs B Tabnvue
nepemMeHHbIX, KOTOPasi BbI3bIBAETCSH HAXATUEM KHOMKN «...»;

Onpoc — yka3aHue OyneBCcKoW NepeMeHHON, KoTopas onpedenseT 4ocTyn k onpocy: 0 — 3anpeT onpoca, 1
— paspeLueHune onpoca. lNepemeHHas BeibupaeTcst B Tabnue nepeMeHHbIX, KOTopas Bbl3bIBAeTCSA
HaXkaTMeM KHOMKM «...»;

NMPUMEYAHUE
m MapameTpbl CTaTtyc 1 Onpoc cnyxar Ans otobpaxeHusi u ynpaeneHusi CBsa3u npmubopa ¢

ornpaLunBaeMbIMu ycTpoiicTBamu. MpuBsizaHHbIe NepeMeHHbIe MOXHO MCMOMb30BaThb A
BM3yanu3aummn unm ycTpaHeHus obpbiBa CBsI3M B florvke paboTbl Nporpammei.

CTtapLumm permcTpom Bnepea — onpenensiet o4epegHoCTb MOChISKM PErMCTPOB BO BPeEMS paboThl €
ABYXPErMcTpoBbIMU NEpeMeHHbIMU;

Crtapwuumm 6anToM Bnepen — onpeaensieT o4epeaHocTb crieoBaHus 6anToB B NOCLISIKE;
KomMmmeHTapuin — TeKCTOBOE OnucaHue yCTponCcTBa.
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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 cnegoBaHuMA peructpoB/6anT NMepepaBaemMoe Yncno
Mnagwwun 6ant Crapuumit 6ant Mnagwwin 6ant Crapuwii 6ant
CraplmmM perwcTpom Bnepen Crapwwm Saittom Bnepen Y Y Y '
Float: 1 2 3 4 01111101 00011111 01111010 11000011
: Mnapwwuin peructp CrapLunii peructp I
PucyHok 5.21 PucyHok 5.22
CrapLunii 6ant Mnagawwin 6ant CrapLuwii 6ant Mnagawwit 6ant
CTapluMM PETHCTPOM BNEpen Crapwmm GaifToM Bnepen ' H H H '
Float: 2 1 4 3 00011111 01111101 11000011 01111010
: Mnapwuin peructp CrapLmii peructp .
Pucynok 5.23 PucyHok 5.24
Mnagwmuii 6ant CrapLwmii 6aiit Mnagwmuii 6ant Crapwui Gait
CTEpLWHM PEMCTPOM BNEpEn Craplumm GaiTomM Bnepen ! H t t !
Float: 3 4 1 2 01111010 11000011 01111101 00011111
I CrapLuuii peructp Mnagwuin pernctp l
PucyHok 5.25 PucyHok 5.26
CrapLumii 6aiT Mnaawwii 6ainT CrapLuwnii 6aiT Mnapwmin 6ainT
CTaplUMM PETHCTPOM ENEPED CTapiummM SaiTom Bnepen ' H H Y '
Foat: 4 3 2 1 11000011 01111010 00011111 01111101
: CrapLuwii peructp Mnagwmwin peructp I
PucyHok 5.27 PucyHok 5.28

I'IepemeHHble onpawmBaemMoro yCTpOﬁCTBa
B HWXHel YacTu okHa pacnonaraetca Tabnvua nepeMeHHbIX onpallnBaeMoro yCTponCcTBa.

UTobbl 006aBUTL NEPEMEHHYIO, CreAyeT HaxaTb KHOMKY I . MNepemeHHas Gynet nomelleHa B Tabnuuy, kak Ha
PUCYHKE HIDKE.

+ 10 X
vz Aapec KommeHTapui
nepeMeHHon perucTpa
T e 7 —
Var? LUenouncnerHoe 513

PucyHok 5.29
YTo6bl CO3aaTb HECKONBKO NMEpPEMEHHbIX CO CXOXMMW HacTporKamu, cnedyeT BblibpaTb nepemMeHHyo B Tabnuue u

HaXaTb KHOMKY I:I TupaxupoBatb.

NMPUMEYAHUE
El TupaxvpoBaHWe NepeMeHHOM JOCTYMHO TOMbKO Arsi NpMBopOB NEePBOro NOKONEHUS.
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5 Hactpolika npubopa

1® TupaxvposaHve nepemenHo

MapameTpol
Wms: Var1l

HauanbHeld |4

Konwuecteo: |3

LWar agpeca: |2

oK

OTmeHa

PucyHok 5.30

HacTpoiku TupaxmpoBaHus nepeMeHHON:

*  UmA — nma nepemeHHoON, koTopas ByaeT TUPaXnpoBaHa;
« HavanbHbI i HOMep — HayanbHoe Y1CIo, koTopoe ByaeT 406aBNEHO K UIMEHU TUPaXUPYEMOW NepeMeHHOI;

+ Konun4yecTtBO — KONMYECTBO nepemMeHHbIX, KOTOpble HY>XKHO nobaBuTb;

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

[MNepemeHHble ByayT fobaBneHsbl B Tabnuuy.

+ 0O X
MmMA nepemeHHOR Tun Appec perncTpa KommenTapui
Var2 LlenouncneHHoe 513
Var3 UenouncnerHoe 514
Var1i LlenouncneHHoe 516
Var12 UenouncnerHoe 518
Varl3 LlenouncneHHoe 520
PucyHok 5.31

Ons yoaneHuna n3 Tabnuubl cnenyer BblOENNTb H606X0}J,I/IMyI0 nepemMeHHy 1 HaXatb KHOMKY x
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5 Hactpolika npubopa

CBouncTBa NnepeMeHHOM onpalinBaeMoro yctponcrea

Mrag: Warl

Tun: | Uenowwcnenqoe -

Perwctp: 515
Pyrripa utenan: | 03 -
Pynkimn samack: | 06 -
3anMCh No MIMEHEHWID

-

KonwiecTeo pervcTpos:

Janyck YTeHWA: ApaHa >

1
1
2
Janyck samvck: | = AE BEIOpaHa >

Cratyc: | <He Boifpana =

KormeHTapIiA:

PucyHok 5.32

CBolicTBa NepeMeHHol onpallvMBaeMoro yCTpOWCTBa HacTpanBatoTCs cnpasa oT Tabnuubl:

Nmsa nepeMeHHOW — HaumeHOBaHWe AN otobpaxeHns B Tabnvue nepemMeHHbIX;

Tun — TN nepemeHHoN: ByneBCKMI, LLENOYUCTIEHHBIV UMW C NNaBaroLLen 3ansaTon;

BuT (Tonbko ANs nepeMeHHbIX 6yneBCKOro Tuna) — Homep buta Ans YTeHus;

Pernctp/Agpec permcrtpa — 3HavyeHue permcTpa, kK Kotopomy obpatiaerca npubop, oTobpaxaeTcs B
Tabnuue;

DYHKLUUA YTeHUA/PYHKLUA 3anMcu — OTKITIOHEHME NN BbIGOp hyHKLIMK 3anncn/yTeHns;

NMPUMEYAHUE

YteHue no nepuoay — nepuon YTeHUs yCTaHaBnmMBaeTCs B HAacTponkax npmubopa.

3anncb No N3MEHeHUIo — ecrin 3Ta PYHKUMSI aKTUBUPOBaHa, TO B Cry4yae N3MEHEHUS 3Ha4YEeHUs
nepemMeHHON MacTep MHULMMPYET 3anncb 3HAYEHNs1 NEpPEMEHHON B Slave-yCTponCTBO.

KonuyecTBo (TONbKO AN LLeNOYMCIIEHHbIX NePeMeHHbIX) — KONMYEeCTBO 3aHMMaeMbIX NepeMEeHHON
permcTtpos: 1 unm 2;

3anyck YTeHuss — Has3HavaeTcsa nepeMeHHas ByneBckoro Tuna (komaHgHas nepeMeHHas) Ans
NPUHYAUTENBHOTO YTEHUSA HacTpanBaemMow NepemMeHHON: ecrnv 3HavYeHne KoOMaHaHOW NepemMeHHON MeHseTCA
¢ 0 Ha 1, macTep MHUUMMPYET 3anpoc Ha YTEHUe, NOoCcre YCNELHOro BbINOMHEHNS 3anpoca 3HavyeHne
KOMaHAHOW NepemMeHHON aBToMaTn4eckn meHsietca ¢ 1 Ha 0;

3anyck 3anmcu — HaszHa4yaeTca KoMaHaHasa nepeMeHHas byneBckoro Tuna (koMaHgHas nepemMeHHas) ans
NPUHYAUTENBLHOW 3anMcy HacTpanBaeMon NepeMeHHON: ecnn 3Ha4eHne KoMaHAHOW NepeMeHHON MeHseTca
¢ 0 Ha 1, macTep MHUUMMPYET 3anpoc Ha 3anucb, NOCIe YCMELHOro BbIMOMIHEHUS 3anpoca 3HaYeHne
KOMaHOHOW NnepeMeHHOoN aBToMaTnyeckn meHsietca ¢ 1 Ha 0;

CrtaTyc — Ha3Ha4aeTcs LuenovncrieHHas nepeMeHHas, B Kotopyto 6yaet 3anucaH kog owmnbkm Modbus, B
crnyyae ee nosiBneHus;

KomMeHTapui — TeKCTOBOE OnncaHne nepeMeHHow ansa otobpaxeHns B Tabnvue nepemMmeHHbIX;

NMPUMEYAHUE 5
YTeHre 1 3annck No KoMaHae No3BOosAeT NPUHYAUTENBHO YATATb UM 3aMUChIBATEL 3HAYEHUSA NEPEMEHHON U

oonee rmbko HacTpanBaTb YTEHNE N 3annchb.

BoamoxHo KOM6I/IHI/IpOBaTb BCE BapuaHTbl YTEHNA U 3annNCK. Hanpmmep, MO>XHO HaCTpoOUTb YTEHNE 3Ha4YeHUN
no nepuoay U ¢ NOMOLLBbK KOMaHabl, a 3anncb NO USAMEHEHUIO N NO KOMaHAe.

LLIaGnoHbl ceTeBbIX YCTPOUCTB

Ons wHTepdelicos, paboTtaowmx B pexume Master, JOCTynHO co3gaHve M Mcnornb3oBaHve WabnoHOB ceTeBbiX
yCTponcCTB. [MapaMeTpbl U NepeMEHHbIE HACTPOEHHOIO YCTPOMCTBA MOTyT BbITb COXpaHeHbl B BUAe dana wabsnoHa.
[nsa coxpaHeHus wabnoHa Beibepute COXpaHUTb YCTPOUCTBO KakK LWAaBGMOH B KOHTEKCTHOM MEHIO YCTPONCTBA UMK
B BEPXHEW 4YacTu OKHa HAaCTPOWKM Npubopa.
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5 Hactpolika npubopa

= Npu6op @ X
JKpaH
Yachol ms:
= WHTepdercel
—}-RS485 Cn MNepwoa onpoca, mc:

1 @ CoxpaHuTe yCTRPORCTED Kak WabnoH €Td, MC:
Mogynu pacwmpe
Ayamp P X ¥YaanWTe yCTpoicTED
= Bxoapl T Cratyc:

PucyHok 5.33

B oTkpbiBLIEMCS OKHe MPOBOAHWKA BblbepuTe pacrnorfiokeHue U BBeauTe UMsA paina. dain OyaoeTr coxpaHeH ¢
paclumnpeHuem *.dvipe. CoxpaHeHHbIii WaGrnoH MOXHO UCMOoSb30BaTh ANs APYrUX UHTepdENCOB 1 NPOEKTOB.

[ns ucnonb3oBaHUsi coxpaHeHHoro wabnoHa Haxxmute NMKM Ha HaMmeHoBaHWe UHTepdenca B JepeBe HacTpoek 1
BblOepute [lo6aBuTb M3 LLIaGnoHOB... B OTKpbIBLLEMCS OKHE MPOBOAHMKA BbibepuTe hain cogepxalyunin LabroH.

=} MpuGop

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

R5425, Cnot 1, Maptar

Moy pacumpess 4+ JoBaeute yoTpoicTES

[+}- Bxogst Jobaente 1z WabnoHoE...

[} Berconw & 3amenuts uHtepdeiic k

¥ ¥oanute unTepdelic

PucyHok 5.34

K nHtepdeincy nobasutcsa yCcTpomucTBo 13 LWabnoHa BMeCTe CO BCEMU NapameTpamu.

Onsa psga yctponcTtB npoussoactBa komnaHun OBEH ecTb rotoBble LWabnoHbl, KOTOPblE MOXHO 3arpy3uTb K3
OHnanH-6a3bl ¢ NoMoLLbo MeHemxepa KOMMNOHEHTOB.

Mpun ncnonb3oBaHWM WABNOHOB CETEBLIX YCTPOWCTB, CO34aHHbIX B MPOEKTax Ans npubopoB NepBOro nokoneHus, B
npoektax ¢ npubopamy BTOPOro MOKOMEHWs, NepemMeHHas ¢ OyHKUMEN YTEHUA U 3anncu pasgensieTcd Ha nBe
nepemMeHHble: ¢ yHKumen YteHnst _read v ¢ dyHKUMen 3anucu _write.

TaﬁJ'IMLLEI nepemeHHbBIX Taﬁ)’lMLLEI nepemeHHbIX
onpawueaemoro \,I'CTDOF:ICTBEI onpawrsaemonro \,I'CTDCIF'ICTBEI
nepeorc NOKONeHMA BTOPOID NOKONEHHMA
+ 0 x + X F
. u.::‘rm Tun - e Komsesrapuil Vima Tun Pervetp Bur Dymynn | Mepsog {OMMEHTEpWE

V; & A\ C

Var1 Bynescxoe o Obnextl e i=ed EYBESCRNS -

Var2 PR o P— Varl_write | Bynescxoe 0 0 Ox05 100 Obsextl

Vard Bynescroe o OBvert3 Var2_read Bynescxoe 0 1 O 100 Obbexr2

Vard Bynepoxoe 0 OBuekrd Var2_write | Bynescxoe 0 1 0x05 100 Obbext2

Vars Bynescxoe o OBbexTS Var3_read Bynescxoe 0 2 0= 100 QbbexT3
Vard_write | Bynescxoe 0 2 05 100 Obwextd
Vard_read Bynescxoe 0 3 O 100 ObvexTd
Vard_write | bBynescxoe 4] 3 05 100 Obwexrd
Var5_read Bynescxoe 0 4 Ox01 100 QEbexTs
VarS_write Eynescxkoe ] 4 0x05 100 DEvexrs

PucyHok 5.35

B Tabnuue nepemMeHHbIX onpalmnBaemMoro yCTpOIZCTBa OKHa HaCTpOIZKM an6opa ansa I'IpI/I60pOB BTOPOIro nokoneHunaA
OOCTYyNnHO rpynnoBoe nepeMmMeHoBaHue nNepemMeHHbIX. [ns aToro HaxmuTe KHOMKY IB BerHeVI yacTu Tabnuubl.
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5 Hactpolika npubopa

+ X fb
NepenMeHoBaTh NepeMeHHbIe Peructp | But | @ynkuma | Mepuog |ommentapu ™
KomaHaH #' INepenmMeoBaT nepemenHbie NEHHOE 2289 0x06 KomaHg...
Cnoeo cOCTOAHKMA LenouncnenHoe | 12290 0x03 100 Koa cocT...
3apanwe no nHTepdency RS-4.. |UenoumcnenHoe | 12288 0x03 100 3apaHue..
3apanve no wHTtepdeicy RS-4.. |Lenouncnennoe | 12288 Ox06 100 3ananwe..
MwHMMansHoe 3aaadme _read | LlenouncnerdHoe 269 0x03 100 HKHKWA...
MwHMManbHOE 3aaaHue _write | LlenouncneHHoe 269 Ox06 100 HuxHWA...
MakcumaneHoe 3agaHme _read | LlenoumcnenHoe 268 0x03 100 BepxHw...
MakcumansHoe saganve _write |LlenouncnenHoe | 268 Ox06 100 BepxHu...
PucyHok 5.36

B nosiBMBLUEMCS OKHE BBEAMTE TEKCT ANsi 0T06pa>|<eva nepen nveHem, n nocrne MMeHu nepeMeHHon, N HaxmMmute
KHOMKY anMeHMTb.

¢8 lpynnosoe nepenmeHoBaHMe X

Tekct nepes: |Block1_

TekcT nocne: ‘_ad re ‘

Mpwmep: Block1_Variable_adri1é

MNpUMeHUTE ‘ ‘ OTtMena ‘
PucyHok 5.37
B pesynbrarte Bce nepeMeHHbIE MEPEUMEHYIOTCS COrMacHO BBEAEHHBIM AaHHbIM:
+ X &
Mma Tun Peructp But DYHKUWA Mepuog, Kommentapuin | ™

Block1_KomanaHoe cnogo_adrlb LlenouwcneHHoe 2289 (GIYELTER
Block1_Cnogo coctoanma_adr16 LenoumcnerHoe 12290 0x03 100 Koa coctoaH...
Block1_3aaaHwe no mHtepdeicy RS-485_read_adr16 LenoumncnerHoe 12288 0x03 100 3ajaHune Ha ..
Block1_3aaaHwme no mHtepdeicy RS-485_write_adr16 UenoumncnenHoe 12288 0x06 100 3a0aHWE Ha ...
Block1_MwuHuManeHOe 3anaHue _read_adr16 UenoumcnenHoe 269 0x03 100 HwxHMA np...
Block1_MwuHMMansHOe 3aaaHme _write_adri6 UenoumcnenHoe 269 0x06 100 HwxHMA np...
Block1_MakcvmansHoe 3aaaHme _read_adr1b UenouncnerdHoe 268 0x03 100 Bepxnwid np...
Block1_MakcvmManbHoe 3a1aHMe _write_adr16 UenouncnerdHoe 268 0x06 100 Bepxnwid np...

PucyHok 5.38

MeperMeHoBaHWe KaXaov NepemMeHHON Mo OTAENbHOCTM AOCTYMHO B Tabnuue nepeMeHHbIX U B Kode Nporpammbi .

Pexxum Master ans npubopoB BTOPOro NoKoneHus
NPUMEYAHUE
II' Cnuncok npubopoB BTOPOro nokoneHuns cm. B pasgene O nporpamme.

[ns HacTpoliku napaMeTpoB onpoca NOAKMHYEHHbIX YCTPOWUCTB crieayeT BoibpaTh B AepeBe napameTpoB npubopa
y3en Modbus Master.

NMPUMEYAHUE
II' MakcumarnbHoe KOnmM4ecTBO YCTPOMCTB Ha BCeX MHTepdericax — 32.

Ons wnameHeHus napameTpoB onpalumnsaemMoro yCTpOIZCTBa cneayet HaXaTb Ha ero HasBaHue B [OepeBe

napametpoB. B npaBov yactu okHa oTODOpassATcs AOCTYNHble MapameTpbl: B BEPXHENW 4acTu — napameTpbl
YCTPOWCTBA, B HWXKHEN YacTn — CeTeBble NepeMeHHbIE YCTPOMUCTBA.
NPUMEYAHUE 5
[ocTynHO n3MeHeHne CeTeBbIX HACTPOEK OnpaluMBaeMbiX yCTPOMCTB 13 BHewHero 0 (Hanpumep,
OwenConfigurator).
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5 Hactpolika npubopa

Brixog 1 * X @
Brixog 2

Briog 3 WMms:  Yerpoiicteo-1 Cratyc:
Boixoad Whtepdeiic:  RS1-485 - Onpoc:

Brixog 5

: |1 . -
Brixoa 6 Appec Ipynnuposate 3anpockl Her

Brixog 7 Taiim-ayT oteera: 100 Kon-so pernctpoe B sanpoce: 16
Brixog 8

Mpotokon:  RTU - Moprgok GaiT: Crapwum Galitom Enepen Craplunm pernctpom Enepes
Brixog 9

Brixog 10 Kon-so nonermok: |3 2 1 4 g
Noruka
=} Modbus Slave

MNpaea yaanénHoro gocTyr + —

Kommentapuit:

Hactpoiikn nopra RS-485 1

Hacrpoiiku nopra RS-485 2 Wmn Tun Pervctp But PyHKLAA Mepyon | loMMeHTapui

Llenouncnennoe
Batapes

Cratyc npubopa 0
Apxue
=} UYack peansHoro EpemeHn
Mepementsie AaTe U Bpen
=} Mactep Modbus
¥ctpoiicteo-1, RS1-485,1

Mapone < He BbibpaHa >

0x03

Yacw
CeTeBrie HACTROHKK

Mogynu paclunpenua = 3akpuiTe

PucyHok 5.39

MapameTpbl onpalvMBaeMoro yCTpoicTBa:

*  Wmsa — nmsa ycTponcTea Ans otobpaxxeHusi B JepEBE HACTPOEK;

*  WHTtepdbeinnc — nHTepdenc, no kKOTopomy NOOKNHYEHO onpawumsaemoe ycTpornctso. OT BeIGpaHHOrO
nHTEepdenca 3aBMCUT CMMCOK AOCTYMNHbIX NapamMmeTpoB.

+ Appec — ceTeBol agpec YyCTPONCTBA;

+ TawnmayT oTBeTa, MC — BpPEMS, MO NCTEYEHMM KOTOPOrO MOMbITKA ONpoca CYUTAETCS HEYAaYHOMN.
Oonyctumbln ananasoH ot 10 go 10 000 mc;

* [lpoTokon

+  KonunyecTBO NONbLITOK — KONMMYECTBO HEYAAYHbIX NOMNbITOK onpoca. Jonyctumbin guanasoH ot 0 o 3;

+ Crartyc — ykasaHue ByneBckon NepeMeHHOM, B KOTOPYHO 3anucbiBaeTcs ctatyc npubopa: 1 — ycTponcTBo
PYHKUMOHMPYET HOpMarbHO, 0 — CBSA3b C YCTPONCTBOM noTepsiHa. [lepemeHHas BbibupaeTcs B Tabnuue
nepeMeHHbIX, KOTOpas BbI3bIBAETCH HAXATUEM KHOMKMN «...»;

+ Onpoc — yka3aHue OyneBCKoW NepeMeHHON, KoTopas onpedenseT 4ocTyn k onpocy: 0 — 3anpeT onpoca, 1
— pa3speLueHue onpoca. lNepemeHHas BbibupaeTcs B Tabnuue nepeMeHHbIX, KOTopasi Bbl3bIBaeTCA
HaXkaTMeM KHOMKM «...»;

+ TpynnupoBaTb 3anpocbl — OMNpoc 6ornee 0gHON NEPEMEHHON;

NMPUMEYAHUE

m FpynnoBoit onpoc No3BosIsieT CYMTaTb Cpa3y HECKONbKO NapaMeTPOB OAHOW koMaHZoi. Agpeca
napamMeTpOB B KapTe PerMcTpoB AOMKHbI ObITb PacnonoXeHbl CTPOro NocneaoBaTenbHO U He UMETb
pa3pbIBOB, KOoA YHKLMKU U Nepuo onpoca coBnaaatb. B cnyyae HapylLeHUst o4HOro U3 YCroBuii
aBTOMaTUYeCkn (hOpMMPYETCS CrieayoLLMi rpynnoBoi onpoc.

* KonuyectBO peructpoB B 3anpoce — o1 2 10 16;
* MNopspok 6anT — onpegensieT o4epeaHOCTb crieoBaHns 6anToB B MaKeTe;
* KommeHTapui — TekCTOBOE OnncaHve yCTponcTaa.
Cneundudeckmne napamMeTpbl OnpallMBaemMoro ycTponcTea, NoAKMoYeHHOro no nHtepdpency Ethernet:

+ IP agpec — yHuKanbHbIA CETEBOW apec YCTPOUCTBa, AonycTumbli gmanasoH ot 0.0.0.0 oo
255.255.255.255.;
* TMopTt — HOMep nopTa, AonycTumMbIV AmManasoH ot 0 go 65535.
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5 Hactpolika npubopa

Wma Yotpoiicteo-1 MpoTokon TCR/IP hd
WhTepoeiic Ethemet - Konso noremok |3
Agpec 1 MNopagok GaiT
Tatim-ayr ormera  [100 Crapwwm GaiTom encpen 2 1 4 T
CTapiumM perucTpoM Bnepen
IP agpec 10.2.11.100 KommerTapwit
Mopt 502
PucyHok 5.40

CBaolicTBa CeTeBbIX NEPEMEHHBIX OMNpaLLIMBAEMOro YCTPOMCTRA:

Wma ‘Variable-S |
Tun Eynesckoe v
Perncrp ‘1 |
Homep buta ‘4 |
OyHrkuma Modbus Ox01 i
Mepwvoa uTeHus, MC ‘100 v|

Mo komaHzge < He BbibpaHa

KommeHTapui

PucyHok 5.41

*  WmsA — HanmeHoBaHWe Ans oTobpaxeHus B Tabnuvue nepeMeHHbIX ;

NPUMEYAHUE
m CosgaHuve nepeMeHHbIX C OAMHAKOBBIMW MMEHaMK He LOMNyCKaeTCs.
¢ Twun — T1N NnepemeHHoN: ByneBCcKui, LENOYNUCNEHHbIV UMK C NNaBatoLLen 3ansaTon;
* Perunctp — 3HayeHwne perucTpa, K KoTopoMmy obparyaetcsa npubop, oTobpaxaeTca B Tabnuue;
* BuT (TONbKO ANA NepeMeHHbIX OyneBCcKOro Tuna) — Homep 6uta Ans YteHus;
+ KonuyecTtBo perucTpoB (TONbLKO ANA LeNOYUCNEHHbIX NepeMeHHbIX) — KOMNMMYeCcTBO 3aHMaeMbIX
nepemMeHHoOn perncTpoB: 1 nnu 2;

+  KomMmeHTapuim — TEKCTOBOE OnMcaHue nepeMeHHon ansa otobpaxeHus B Tabnumue NnepeMeHHbIX ;
*  DYHKUUA — OTKIIIOYEHME NN BbIGOP OYHKLMM 3anncu/4TeHns.

Ot BbIGOpa OyHKLMU 3aNNCU/YTEHNS 3aBUCUT CNIMCOK NapameTPOB ANs HACTPONKM.

MapameTpbl YHKUNUA YTEHUS:

« Mepwop YTeHUss — BPEMEHHON MHTEPBAs MeXay 3anpocamu;
+ KomaHpa Ha uTeHune — nepemeHHas 6yneBckoro Tuna, rno M3MeHeHuo KOTOPOW MPOVUCXOAUT YTEHME
napamertpa.

MapameTpbl pyHKUMIA 3anucK:

« Mepwuop 3anucu — BpeMeHHON MHTEPBaI Mexay onepaumsiMu nepesanuciu;
+ KomaHpa Ha 3anucb — nepemeHHasi GyrneBcKkoro Tmna, no M3MeHeHMI0 KOTOPOI MPOUCXOANT 3anuchb
napametpa.
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5 Hactpolika npubopa

+ 3anucb N0 UIMEHEHUI0 — eCNU 3Ta PYHKLMS aKkTUBUPOBaHa, TO B CrlyYae U3SMEHEHUS 3HaYeHUs
NnepemMeHHON MacTep MHULMUPYET 3anncb 3HAaYEHUs1 NTepeMeHHON B Slave-yCcTponcTao.

5.3.2.3 Pexxum Slave

B pexvme Slave npubop npefocTaBnsieT AaHHbIE AN CYATBIBAHUS APYTUM YCTPOMCTBOM B CETU, CAMOCTOSTENbHbI
onpoc He BeferT.

Y106kl HAacTpOUTL NapaMeTpbl Nepedadn OaHHbIX, crnegyeT HaxaTb Ha uvs npubopa (no ymonyaHuio — Cam, 16)
nog HavMeHoBaHneM nHTepdeiica B JepeBe HAaCTPOEK.

—|- MHTepteiich
—}-RS485, Cnot 1, Slave
Cam, 16
PucyHok 5.42
MapameTpbl Nnpubopa
HMram: Cam Appec: 16
CTapluvM perscTpoM BRepen Craplwwm SalfToM Bnepen
Foat: 2 1 4 3
KorreHTapIiA:
PucyHok 5.43

B npaeoli YacTu okHa HacTpoekK pacronoXeHbl NapamMeTpbl Npubopa obLmMe Ans BCeX NepeMeHHbIX:

* Uma — uma npubopa anga otobpaxxeHnsi B AEPEBE HACTPOEK,;

» Apapec — ceteBow agpec npubopa;

+ KommeHTapum — TekcToBO€e onncanune npubopa.
NPUMEYAHUE

B pexvme Slave HacTpoiiku CTapumM perucTpom Briepea 1 Ctapwumm 6aMToM Bnepeg He BIUSIOT Ha
paboTy npubopa. [JaHHble nepeaatoTcs B hopmare:

* Crapwum pernctpom Bnepeg— Her;
* CTapwwum 6arToM Bnepeg— aa.

[ns npubopa B pexmnme Slave gonyckaeTcs onpoc Ao 64 perncTpoB Npuy rpynnoBoM Onpoce.

NMepemeHHbIe npubopa

B HWxHel yacTu okHa pacronaraeTca Tabnuua nepeMeHHbIX npubopa, 3HauyeHusl KOTopbIX ByayT CYMTbIBATbCS
APYTMM YCTPONCTBOM.

UTto6bl 06aBUTL NEPEMEHHYIO, CnedyeT HaxaTb KHOMKY I . NMepemeHHasa Gyget nomelleHa B Tabnuuy, kak Ha
PUCYHKE HUXKE.

+ 10 X
vz Aapec KommeHTapui
nepeMeHHon perucTpa
T e 7 —
Var? LUenouncnerHoe 513

PucyHok 5.44
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5 Hactpolika npubopa

YTtob6bl co3aaTb HECKOMbKO nepemMeHHbIX CO CXOXNMU HaCTpOVIKaMM, cnenyetr Bbl6paTb nepemMeHHyr B Tabnuue n

HaxaTb KHOMKY I:I TupaxupoBatb.

NMPUMEYAHUE
|I| TupaxvpoBaHWe NepeMeHHOM JOCTYMHO TOMbKO Ars NpMBopOB NepPBOro MNOKONEHUS.

¥ TupaxvpoBaHwe nepeMeHHOR s
MapameTpol
ILITER Var1
HauanbHeld |4 S

Konwuecteo: |3

War agpeca: |2 =
OK Otmena
PucyHok 5.45

HacTpoliku TupaxxmpoBaHnsa nepeMeHHoNn:

*  Uma — umsa nepemeHHon, kotopas ByaeT TUpaXMpoBaHa,

* HavanbHbI HOMep — HavanbHoe Yncno, KoTopoe byaeT 40OaBNEHO K UMEHWN TUPAXMPYEMOW NEPEMEHHON;
+  KonunuyecTBO — KONMYECTBO NEPEMEHHbBIX, KOTOPOE HYXXHO [06aBUTb;

« LUar agpeca — Luiar, ¢ KOTOpbIM ByAeT yBenMunBaThCs 3HaYeHne napameTtpa Peructp.

MepemeHHble 6yayT AobaBneHbl B Tabnuuy.

+ 0O X
MmMA nepemeHHOR Appec perncTpa KommenTapui
vt | eowoeee | sz |
Var2 LlenoyncnerHoe 513
Var3 LUenouncnerHoe 514
Varli LlenoyncnerHoe 516
Var12 LUenouncnerHoe 518
Varl3 LlenoyncnerHoe 520

PucyHok 5.46
Onsa ynaneHus ns tabnuubl cneayeT BbiAeNUTb HEOBX0AUMYO NEPEMEHHYIO U HaXaTb KHOMKY X,

CBonctBa nepemMeHHOM npubopa

mA:
Tun: -

Pernctp: 1

KommeHTapuii:

PucyHok 5.47
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5 Hactpolika npubopa

CBaoiicTBa nepeMeHHol NpMbopa HacTpamBaloTcs cripaBa oT Tabnumubl;

*  WmsA nepemeHHON — MMS NepeMeHHO Npubopa (3agaeT nonb3oBarerb);
*  Tun — TMN nepeMeHHon Npubopa: LeNoYMCNEHHbIN UK C NaBatoLwen 3ansaTon;

NMPUMEYAHUE
Bynesckune nepeMeHHble MOXHO CYATaTb B LIENIOMUCIIEHHYIO NepemMeHHY0. COCTOsH1E AUCKPETHOro

BX0Ja MOXHO u3BreYb ¢ noMoupto 6noka EXTRACT mnnm noaxoasiwero Makpoca ns MeHegxepa
KOMMOHEHTOB.

« Appec perncTtpa — agpec peructpa nepemeHHoii npubopa (3agaeT nonbaosarers). [lManasoH 4OCTYMHbIX
afpecoB ykasaH B pykosodcmee 10 3Kcrlyamayuu npubopa;
+ KomMmeHTapuin — TEKCTOBOE OMNMCaHMe 3Ha4YeHVsl NepeMeHHoN AN 0ToBpaXKeHUs B Tabnuue nepeMeHHbIX.

5.4 Moaynu paclwumpeHus

B pasaene MO,EIy.ﬂVI pacunpeHna HacTtpanBaroTCA NOAKIMHYEHHbIE K |'|p|/|6opy Moaynu pacwumpeHuna BBOAa/BbIBOAA.

HNo6aBuTb Moaynb pacluMpeHus

UTob6bl 006aBMTb MoAyNb paclivpeHusi, creayeT HaxaTtb MNKM Ha pasgen Moaynu paclumpeHus B [epese
HacTpoek 1 BblibpaTh [lo6aBUTbL Moy b pacwuupeHus — < Mogens Moayns paclimpeHus >.

Hactpoiika npubopa - O H
—}- MNpuGop
JFrpat
Uach
WHTeppelict
Mooy nm paciumpei JoBasnTh Mogynb paclunpeHus b MPM-220.3
- Bxores MPM-24.3
[+}- AxanoroBbie NPM-220.1
[+}- OwckpeThbie '
MPM-24.1
—|- Boixoas
[+}- OuckpeThbie
MpounTaTh 3aKphITh
PucyHok 5.48

Moayrnb pacwmpeHnss otobpasutcs kak OTBETBIIEHWE pasfena B [epeBe HacTpoek. HaumeHoBaHve mopgyns
pacLUMpeHnst COCTOMT U3 MOAENU MOAYIS U HOMEpPa 3aHUMaeMoro crioTa.

Mopgynb paclwmpeHns MOXHO ydanutb, HaxaB [MIKM Ha ero HaumeHoBaHvWe B [epeBe HacTpoeKk U Bblbpas
COOTBETCTBYIOLLYIO (DYHKLMIO.

MapameTpbl Moayna pacwmMpeHus
MapameTpbl BblAENEHHOro MOAYNS paclumMpeHnsa otobpaxatoTcs B MpaBo YacTn OKHA HacTpPOoeK.
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5 Hactpolika npubopa

Hactpoiika npuBopa — O *
—} MNpuSop
Sxpan Homep crota: 1 -
Yack
WHTeppeaiicm R

—- Momynu paclwmperkA

4} on.;lm
[+} Beixoas

38KPEITE

PucyHok 5.49

B BbInagatoLliem MeHo Homep CcnoTa yKa3bliBaeTCA HOMep CrnoTa B np|/|60pe, 3aHMMaeMbIin mMoaynem paclnpeHua.
KonnyectBo Mop,yneﬂ pacmnpeHna He MOXET MnpeBbillaTb KONNM4YeCcTBO CI10TOB B anI60pe.

CTaTyc NOAKMYEHUsT MOOYNS PaCLUMPEHUSI MOXET COXPaHATLCS B NepeMeHHyto Gynesckoro Tuna. Ecnu cBasb ¢
MopyrfieM yCTaHOBIeHa, TO MepeMeHHast XxpaHuT 3HadeHne True, ecnu cBA3b He ycTaHoBneHa — False. [1ns Beibopa
nepemMeHHON, B KOTOPOK ByaeT XpaHUTbLCS CTaTyC, HAXKMUTE KHOMKY «...».

OTkpoeTcs Tabnvua nepemMeHHbIX, B KOTOPOV MOXHO BbIGpaTh NepeMeHHYH 13 NMpoeKTa Ui co3fgaTtb HOBYIO.

BoibepyTe NepemMeEHHYI0 AW CO34aNTe HOBYID x

CTaHnapTHble

[oN=) + B XBE Mouck
[J Cranaapmbie (1) . . 3HaueHne no Vcnonssoeanve g .
[4E] nepeMeHHon Tun nepeMeHHoN SHEpFDHE,‘BﬁBHCMMDCTb KDMMBHTEDHH
YMONUEHWK npoekTe
bl Bynesckoe - [] 0 Aa

- O Het

OK

PucyHok 5.50

BriGpaHHas nepemeHHas ByneT oTobGpaxarbcs B none seoda CraTyc.
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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 5.51
[ns BbIXO4OB MOAYNS paclUMpeHust MOXeT ObiTb HACTPOEHO 6e30nacHOe COCTOSsIHME.

HacTpounkn ana npubopoB BTOPOro NoKoneHus

NMPUMEYAHUE
EI Cnucok NpubopoB BTOPOro nokosreHust cM. B pasaene O nporpaMme.

OkHO HacTpoviku ansi npubopoB BTOPOro MOKOMEHWUS MMEET Apyron MHTepdenc v napameTpbl ohopMieHbl B
TabnuyHom Buae.
NMPAMEYAHUE

MHdopmauus o NnoaknodeHHbIX K nprbopy MOoaynsx paclunmpeHnst otobpaxaeTtcst B okHe ViHdopmaLms o
npubope.

UTtobbl 0o6aBuTb MOAynb pacluupeHusi, cnegyet Haxatb [NKM Ha paspen Moaynu pacwupeHuss B gepese
HacTpoek u BblbpaTh lo6aBUTL MoAaynb pacwupeHns — < Mogenb Moaynsa 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 5.52
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5 Hactpolika npubopa

Mopaynu paclmpeHusi HacTpauBaloTCsi aHanorMyHo ApyrvM npuGopam, TOMbKO MEHI HacTpoek 6esonacHoro
COCTOSIHMS BbIXOAOB HaxoAMTCS B OTBETBMNEHUM [06aBNEeHHOro Moayns paclUMpeHUsi, cM. 6esonacHoe COCTosIHME.

5.5 Bxoabl 1 Bbixoabl

B pasgenax Bxoabl n Bbixoabl HacTpaMBaloTCs MapamMeTpbl U KOMMEHTapuu Ansi BXO4OB/BbIXO4OB npubopa u
MoAynemn paclmpeHus.

MapameTpbl 3aBUCAT OT TMNa BXOAOB/BLIXOAOB BbIOpaHHOro npmbopa.

Bxogbl/Bbixoabl Moaynein paclumpeHusi oTobpaxaloTcs B AepeBe HacTpPoeKk C HOMEPOM 3aHMMAaeMOoro crnorta B
ckoOKax.

[ns npaBunbHON HaAcTPOWMKM BXOLOB/BLIXOAOB Mpubopa crenyeT obpaTuTbCs K pykogodcmey 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 5.53

TeKcT BBEAEHHOro KOMMeHTapus Byaer oTobpaxaTbCa BO BCMMblBatoLLei NOAcKaske MNpu HaBedeHWM Kypcopa Ha

BXO[/BbIX0[ Ha CXeMe:
1| .

(i) Bxoa I
|2 oTceeTumka 1

Ang nosyuerus Sonee nodpobhol ungdopumauuy Raxmuume F1

PucyHok 5.54

Be3onacHoe COCTOsIHME BbIXOAOB MoAynen pacluMpeHus

Ons BbIXogoB MoAyfen pacluMpeHuss MOXHO HacTpouTb GesonacHoe cocTosiHue. Bbixog Oyner npuHumathb
©e3onacHoe CoCTosiHME B Crly4ae noTepu CBA3n ¢ npubopom.
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5 Hactpolika npubopa

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

YeTanosnte sHaserve 0

Onwcarne

JE43HITE KOMMEH TSN, KOTODEWT (YO8 T BHEEH HE CXEME

JEKPEITE

PucyHok 5.55

HacTpoiiku onsa npu6opoB BTOPOro NoKosieHus

OKHO HacTpoViku BXOAOB M BbIXOAOB 4SS NPMOOPOB BTOPOro NMOKOMNEHNS UMEET Apyron uHTepdenc, n napameTpbl B
npaBon YacTu okHa 0hopMIeHbI B Tabnu4HoOM Buae.

Hactpoiika npuopa

=} MpuGop
—|- ducKpeTHbIE BXOaL
—}- Kondurypawna
Bxon 1
Bxon 2
Bxon 3
Bxon 4
Bxon &
Bxon &
—| BHICTPLIE MMCKPETHLIE BXOOLI
—} Kontpurypawuwn
Bxon 1
Bxon 2
Bxon 3
Bxon 4
MzMepettbie sHaYSHHA
[uckpeTHbie BLXoOb
WHonkauma
—|- JMCKPETHO-SHANOIOBLIE BXOOL!
—} Kongurypawna
—1- Bxom 1
LmcKkpeTHeIR THn
—1-Buon 2

Mrmn
Pexum paboTel
PuneTp aHmopebesra (pexum ucKpeTHsmi)
[nyBWHa annapaTHOR PunsTPaLAK
PpOHT 3axBaTa MMNyNeca
CBpoc 3HaYeHWA CYETYMKE UMMYNEC0B

OuarHocaka

Pexaw pabom
Modbus peructp: 12

FHaueHne [NepemeHHan

DyckpeTHBIA Bxom < He BblBpaHa

10 < He BoifpaHa >
Brikn. < He BoifpaHa >
Bocxonawmi < He BbilpaHa >

He cBpactiBats < He BoifpaHa >

< He BeidpaHa >

JaKpLITE

PucyHok 5.56

Ons I'IpI/I60pOB BTOPOIo MNMOKOJIEHNA MEHIK0 HaCTpOEK ©e30MacHOro COCTOSIHUS BbIXOOOB HaxoOoMTCsl B OTBETBIEHUM

[06GaBneHHOro MOAy s pacLUMpeHust.
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Hactpolika npubopa

DESUNGUHUE LU TUAR
Fe

- (| >

MNonkz0BaTENLCKWE CBET W 3HaqeHune MepermerHan
—-Modbus Slave Beoa 1 Bes uameHeHUA < He BLIGpaHa >
Mpaea yaanéHHoro a Bexon 2 Bez nameHeHUiA < He BLIGpaHa >
HacTpoiikn nopra RS-43! Brxon 3 Bez nzmeHeHmi < He BrIGpaHa >
Apxus Brxon 4 Bez uzmeHeHMi < He BhIGpaHa >
—I- CeTeBkle HACTpOMKN Bexoa 5 Bes uameHeHUR < He BLIGpaHa >
HacTpoiikn Ethemet Brixon 6 Bez nameHeHni < He BeIGpaHa >
HacTpoiiku noaknoy Brxon 7 Bez nzmeHeHmi < He BrIGpaHa >
=} Yacwl peankHOro BpeMeH Beixon 8 Bes nameHeHWiA < He BhIBpaHa >
lMNeperMeHHbIe NaTkl 1
Batapen
CraTyc npusopa
Mapons
Yack
- Moaoynw paclwwmpeHua Bewxop 1
=I-Cnot 1 Modbus pervctp: 6208
=} MPM-220.1 SHaYeHWUA:

= [uckpeTHbie Box 0-0.1-1,2-Be=2 namMeHeHWi

BezonacHoe ¢
NucKpeTHbie BXOL ™

3aKpLITb
L] »

PucyHok 5.57

5.6 NMaponb
,U,J'Iﬂ I'IpVIGOpOB BTOPOIo NMNOKOJTIEHNA MOXHO YCTaHOBUTbL NMaporsib A4 3allnTbl yCTpOVICTBa.

NPUMEYAHUE
III Cnncok npnbopoB BTOPOro NokoneHusi cM. B pasgene O nporpamme.

I'Iaponb 3agaeTcAd B pa3gerne I'Iaponb B AepeBe HAaCTPOEK TONMbKO ANnA NOAKIKYEHHOrIO K MK yCTpOVICTBy.

Co3aaHue napons

Ecnu B npubope He ycTaHOBIEH Maposib, TO B OKHEe HacTpoek OyaeT akTMBHO co3paHue napons. [ns ycTaHOBKM
crnepyet BBECTM M 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 5.58
MN3meHeHue n copoc napons
Ecnns npl/l6ope Yy>Ke yCTaHOBJ1EH Naposib, TO €ro MOXHO M3MEHUTL UITN CGpOCI/ITb.
,D,J'Iﬂ N3MEeHEHNA NaponAa cneayet BBECTU TeKyLLI,VIl7I naposib n HOBbIN naposb B rpad>ax N3meHeHne napons.

[nsa cbpoca naponsa cneayeT BBECTU TEKyLLUIM naponb B rpadhe 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 5.59

B cniyyae ytepu napons ans ero cbpoca cm. Pykogodcmeo no sKcriyamauyuu npubopa.

Ona sawwuuieHHoro naponem npubopa BO Bpems 3anucu nporpaMmbl TpebyeTca BBO4 naposns, cMm. 3anucb
nporpaMmebl B npmbop.
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5 Hactpolika npubopa

Maponb 06s3aTenbHO Tpebyetca Anst noakntodeHns npudopa k OwenCloud, nogpo6Hee cm. MogkntodeHne K

EI ‘I‘IPI/IMEHAHVIE
OwenCloud.

5.7 NoaknroyeHune kK OwenCloud

[ns npnbopoB BTOPOro NOKoneHust [OCTynHo nogkntodeHune k OwenCloud.

NMPUMEYAHUE
Insa nogkntoveHust kK OwenCloud npnbop obsizaTenbHO gomkeH ObiTh 3awwmiLeH naponem. bes napons

npunbop He nogxntoumtca k OwenCloud. O6 ycTaHoBKe napons cM. pasgen Napornb.

Mepen Hactpovikon nogkntodeHns k OwenCloud crnepyeT HacTpouTb asTopu3auuio npubopa B OwenCloud,
nogpobHee cm. PykoBoacTBo nonb3oBartens OwenCloud n Pykoeodcmeo ro akcrislyamauyuu npubopa. Bo Bpems
paboTbl NpMbop AormkeH ObITh NOAKIOYEH K IHTepHeTY Ans nepefadn aHHbIX.

B pasgene Hactpomku noaknioveHna k OwenCloud pepeBa HacTpoek 3adaeTcsi MOAKMYEHWE U cTaTyc
noakntodeHns k OwenCloud.

HacTpoiika npuGopa - O *
—}-Mpuaop M\ 3HauYeHWe MNepereHHan
Toruka MoaknoqeHne k Owen Cloud Bhikn. < He BriGpaHa >

[WCKpeTHLIE BXOaLI
—t [JMCKPETHEIE BLIXOAKI
BesonacHoe COCTORHWE
Monb30BaTENLCKWE CBETOANC
—-Medbus Slave
[paea yaaneHHoro AocTy!
HacTpoiikn nopra RS-4385
Apxue
—}-CeTeBble HRCTPORAKHN
HacTpoiikn Ethemnet
HacTpoiiki noaKndYeHs
—}-ackl peansHOro BpeMeHu
lNepereHHeie oatLl v Bper
Batapen
CraTtyc npusopa

Cratyc nooknwdyeHwda k Owen Cloud < He BriGpaHa >

MNMogknwuenne K Owen Cloud

Modbus peruetp: 35
3HaYeHWA:

Mapons 0-Bbikn., 1-Bkn.
Hack!

- Moaynu paciumpeHna

3aKpbITh
L] 4

PucyHok 5.60

B pasgene MNpaBa ypaneHHoro goctyna ns OwenCloud gepesa HacTpoek 3agatoTtcs yposHu goctyna OwenCloud
K npuodopy.
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Hactpolika npubopa

—tMpusop
INorvka
[WcKpeTHLIE BXOALI
—t- [IMCKPETHBIE BLIXOAbI
BezonacHoe cocTosHue
Monb3oBaTENBCKUE CBETOANC
= Modbus Slave
lNpaea yaanEHHoro AocTy!
Hactpoiikn nopra RS-485
Apxue
—t CETEBbLIE HACTPORKH
Hactpoiiku Ethemet
HacTpoiikk noakniyeHna
—-Yachl peansHOro BPEMEHH
MNepeMeHHbIE 0ETH W Bper
Barapen
Cratyc npusopa
[Maponk
Yackl
[+ Monoynw paclumpeHna

L] ¥

Krn 3HadeHwe
PazpeweHne KOHGUIYPUPOBEHWA 3a6nN0KUpOBEHD
YnpaeneHwe 1 3anncb 3HaYEHWRA 3a6noKMpoOBEHO
HocTtyn K peructpam Modbus MNonHeid 2anpeT

Pazpewenne koHtpburypupoeaHua

Modbus pervctp: 701
SHaYeHWUA:
0 - 3acnokmpoeaHo, 1-PazpeweHo

- (| >

MepemeHHan
< He BLIGpaHa >
< He BulfipaHa »
< He BulIGpaHa >

3aKpLITb

PucyHok 5.61

Mpumep paboTtel ¢ OwenCloud cm. B pasgene lMoakntodeHune MP103 k OwenCloud.
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6 MNepemeHHbIEe

6 lMepemeHHbIe

I'IepemeHHble cnyxart and 3annucn n CHUTbIBaHUA 3Ha4YeHNin Ha cxeme npoeKkTa 1 nNpu nporpaMmmMmmpoBaHnn 3KpaHOB.

YTo6bl MCMONb30BaThL NepeMeHHyIo B NpoeKkTe, cHayana creayeT co3aaTh ee B Tabnuue nepemMeHHbIX.

Vi
Onsa 3anycka Tabnuubl NEPEMEHHBIX HAXMUTE KHOMKY @ Ha NaHenu MHCTPYMEHTOB UMK BblIGEpUTE B rMaBHOM
MeHio Mpubop — Tabnuua nepemMeHHbIX.
Tabnuua nepemMeHHbIX cogepxuT [lepeBo KaTanoroB nepeMeHHbIX, a Takke BKNagKu:

* CTraHgapTHble NepeMeHHbIe;
» CepBUCHbIE NEPEMEHHbIE;
+ CerteBble NepeMeHHble (NepeMeHHbIe MHTepderica CBA3N) — A8 KaXaoro uHTepdenca cea3un otaenesHas

BKMagka.

HepeBo KaTanoroB nepemMeHHbIX
[No3BonsieT co3gaBaTb pas3aenbl KaTtanoros Aand pa3MeleHna nepemMeHHbIX.

CBepHYTb BIOXEHHbIE

BKNHOYUTE/OTKNHOYUTE pasgensi
oToDpaKeHue BNOXEHHbIX
nepemeHHbIX Cl'a--aa;)'--s'e. CepeucHbie Ceteswie, Cn
®6 5

Otobpa3uTe BNOXKEHHbIE - : :

= [0 Crangaptree (5

pasaensl = [OKaranor 1 (3]

O Bnox 1 (4

COlbnok 2 (4

Cbnok3(3

—
] Katanor 2

Hawmenosanwe Karanor 1

PucyHok 6.1 — [lepeBo KaTanoroB nepeMeHHbIX

[ns kaxgoro Tmna nepemMeHHbIX 0To6pa>|<aeTc;| CcBOE AepeBo KaTaroros. Ons CTaHOapPTHbLIX N CeTeBbIX NEPEeMEHHbIX
BO3MOXXHO cCO3daBaTb [OONOJIHUTENbHbIE pas3ferbl KaTtarnoros (MaKCVIMaJ'IbHaFI BJTOXEHHOCTb — 3) KaTtanoru
CEepPBUCHbIX NepeMeHHbIX HeU3MeHAEMbIE.

Ins no6aeneHus pasgena kaTtanora nepeMeHHbix Haxkmute MNMKM Ha pasgen katanora, Kyaa nnaHmpyetcs Ao6aBuTb
HOBbLIN pa3gen, u Bolbepute Co3paTh.

[na konupoBaHusa pasgena kartanora nepemeHHblx HaxmuTte NKM Ha pasgen kaTtanora, KOTOpbIM Heobxognmo
ckonupoBatb, W Bblbepute KonupoBaTb. 3atem BblibepuTe kaTanor, B KOTOpbI Heobxogmmo p[obasBuTb
CKOMMpOBaHHbLIN pasaen, HaxmuTe NKM n Bbibepute BecTaBuTh.

NPUMEYAHUE
EI Kartanor ansa go6aeneHnsa nHopmaumm JomKeH ObiTb Ha ypPOBEHb BbiLLE KONMPYEMOTO.

[na ypaneHusa pasgena kartanora nepemMeHHbix HaxmuTte NMKM Ha pasgen, KOTopbii HeobGxoaumo yganuTb U
BbiOEepuTe YaanuThb.

NPUMEYAHUE .
m Pasgen kaTanora, cogepxalliuin nepeMeHHble, yaanutb HEBO3MOXHO.

Ons nepemMeLlleHna pasgena Kkaranora HaxxmMmmte n y,qep>K|/|Bal71Te KnaBuLly Shift, 1 ¢ noMoLLbO MbILWK nepemectuTte
pasgen Ha HoBoe MeCTO.

NPUMEYAHUE
MNepemelleHne pasnenos JOCTYMHO TOMbKO B NMpeaenax poanTensckoro Kkatanora.
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6 NepemeHHbIE

[ns nepevMeHoBaHWA pasgena Katarnora BBeOUTE HOBOWM UMSA B CTpoke HaumeHoBaHue, pacrnonoXeHHow B
HWKHen YyacTn [lepeBa KaTanoroB NepemMeHHbIX.
NPUMEYAHUE

MNone HanmeHoBaHWe He MOXeT GbITb MYCTbIM UK AyONMpoBaTh MMSI APYroro pasdena B npedenax
poauTenbcKoro Kartanora. B cnyyae BBoga HEKOPPEKTHOTO MMEHU NOSIBUTCS OKHO C coobLLeHneM 06 oLmnbke.

Ytobbl onpegenvTb pasgen kartanora, B KOTOPOM HaxogouTcsl NepeMeHHasi, BblOenuTe nepemeHHyto B Tabnuvue u
HaxmuTe Ctrl+H. Pa3gen, B KOTOPOM HaxoauTCst MEPEMEHHasi, B AepeBe KaTanoroB BbIOENMUTCA CUHUM LBETOM,
HaumeHoBaHWe pasgena otobpasuTcsi B CTPOKe CHU3Y, B Tabnuue nNepeMeHHbIX OTKPOeTCsi TOT pasgen, rae
pacnonoXxeHa nepemMeHHas. Nnn HaBeguTe MbIlIKY Ha nepemMeHHYy — BO BCribiBalOLLEeM OKHe OT06paSI/ITCFI nMma
nepemMeHHON 1 ee pacrnonoXeHue.

NMepeMeHHbIe
I'IepemeHHble npoeKkTa 0T06pa)KaPOTCﬂ B Ta6n|/|u,e nepemMeHHbIX.

CraHpapThsie | CepewcHbie  Cetesbie, Caot 1

@O +2% X6 6
[ Cranpapmuie (4) - - 3HauaHe No Wenonsaosaqwe B =
Wrua nepesMeHHoOn Tun ne peMeHHON aHePI'OHl-_‘EﬂBHCHMl}CTb K[]MMEHTEPHH
YMONYBHWKY npoeKTe
rl Uenouncnennoe - (] 1 Aa
r2 LlenouncneHHoe ™ 0 JiE]

varl Bynesckoe - O Het
var2 Eynesckoe Het

Byneeckoe . O Hert

OK

PucyHok 6.2 — Tabnuua nepemMeHHbIX

[ns cospgaHua nepeMeHHOW BBeAuMTE UMS U 3adalTe TUM UMM HaXMUTE KHOMKY I B J1IeBOW BepxHEeW 4acTtu
Tabnuupl. OcTanbHble NapaMeTpbl 3aNOfHSTCA B 3aBUCMMOCTM OT 3KCMNyaTauuoHHOM NoTpebHocTH:

*  WUmA nepemeHHON — uMsa Ansa otobpaxeHust Ha [NaHenu nepeMeHHbIX 1 Ha 6rioke NepeMeHHON B NPOEKTE;

*  Twun nepeMeHHOMN — MOXET BbITb HAa3HAYeH OAWH N3 TPEX TUNOB: ByNeBCKUI, LLENOYNCIIEHHbIW, C NNaBatoLLen
3anaTton. CMm. nogpobHee pasagen Tvnbl NepemMeHHbIX;

+ OHeproHe3aBUCUMOCTb — [if1s] COXpaHeHns 3HavyeHnsa nepemeHHou B MN3Y npnbopa B cnyyae oTko4YeHus
ANEKTPONUTaHMUA crieqyeTt BKNoUYnTbL YeKBOKC B none HacTporiku. Bpemsi xpaHeHuns nepemeHHom B M3Y
3aBMCUT OT TuNa npubopa, CM. pyko8odAcmeo Mo IKcyamayuu npmbopa;

NMPUMEYAHUE
m st nprbopoB BTOPOro NMOKOMEHWS, MPU BKITIOYEHUM B Tabnvue nepeMeHHbIX Yekbokca

3HepFOHe3aBMCMMOCTb, pa3melleHne 3Ha4eHnq nepemeHHoﬁ NPONCXoanT:

— B cuctemHoe OCIM3Y — anga ctaHgapTHON NepeMeHHON, NPUBS3aHHON K napaMeTpy npubopa unm
K aneMeHTy Busyanu3auuu. [ina ceteBon Slave nepeMeHHoW;

— B OCIM3Y - anga craHOapTHOM NEpEMEHHON, He NPUBA3AHHOM K NnapameTpy npubopa unu K
3ANeMeHTY BM3yanuaauum.

Mpu coxpaHeHumn npoekTa MHopmaums 06 SHEProHE3aBUCUMOCTY NEePEMEHHbIX COXPaHAETCS.

+ 3Ha4yeHue Mo YMONYaHUIo — 3Ha4YeHME, KOTOPOE ByAET XpaHUTb NEPEMEHHas!, NoKa B HEe He byaeT
3anucaHo HOBOe 3HaYeHue;

* WUcnonb3oBaHue B NpoeKTe — MHAVKaUusa NpuBa3ky Kk 6rokam B nporpamme. Ecnv nepemeHHas npussizaHa,
TO 3Ha4yeHne — [a;
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6 MNepemeHHbIEe

* KommeHTapui — TeKCTOBOE onvcaHue Ansd otobpaxeHns BO BCMIbIBaKOLLEN NOACKa3ke Ha CxeMe NpoekTa
npv HaBegeHnn Kypcopa Ha brok nepeMeHHOMN.

UT06bI yOanuTb NnepemMeHHyto 13 Tabnuubl, HaxxmuTe NKM Ha CTpoKy NepeMeHHO 1 B KOHTEKCTHOM MEHIO BbIGepUTe
YAanuTh nepeMeHHYI0 U HaXXMUTE KHOMKY 2% B BepXHeit YacTu TabnuLbi.

Ons pybnupoBaHusi nepemeHHon HaxmuTe KM Ha CTpoKy nepemMeHHOM U B KOHTEKCTHOM MeEHK Bblbepute

-

OyonupoBaTb NepeMeHHY U HAXXMUTE KHOMKY B BEPXHEW YacTn Tabnuupl.

Tabnuua nepemeHHbIX NOoAAepXMBAET MOWUCK U unbTpaumio no umeHn. Cumeon «[poben» BbINOMHAET PoOsb
norunyeckoro TN n nossonseTt pmnesTpoBaTh NepeMeHHbIe MO HECKOSbKUM KPUTEPUSM.

BriBepuTe NnepemMeHHy D MW CO38aATE HoBYHY X
CranpapTHele | CepeucHble  CeTessie, Caot 1
eF g + & q x
[ Cranpapisie (4) - : 3uauenne no Wenonsaosanne 8 5
HHH nepemMeHHOn THI'I NepeMeHHOn SHEPFOHEEEEHCHM{}L—TI: K[]HHEHTEPHH
YMONYBHWI npoexTe
varl Bynescxkoe 4 |:| Het
vara bBynesckoe - O Het
0K

PucyHok 6.3 — NMonck nepemMeHHbIX

Ecnun BBegeHHon B CTpOKe noucka nepemeHHoPl He CylleCTBYyeT, TO €€ MOXHO co34aTb HaXaTMeMm Ha KHOMKY I B
BerHeVI yacTu Tabnuupl. I'IepemeHHoﬁ aBToMaTn4eCkn NpucBonNTCA BBEAEHHOE B CTPOKE NMOoncka nMm4.

Basfiepisme mepeastingd W CONSATE HOBD =
Cramuaptroe | Copancrast Cetetme, (AT 1

3 X

DI Cransaprnme (4 [ ———) T et e O MM T r— Henanesmas 8 Kmassmnr sesst
- oy
LS TSNS T S PR R —
P T e P [ o -1 T
O

Eneliepie meepenseninn i CONEATE ROBYYD s

pvee Cepsucrse Ceteswe, Caot 1

[ Cransapeviuie (5 ety swinsiss 11 T S §
ey

g T Mpebita e Do MIRCHSO The Kissmen Baiet

PucyHok 6.4 — Co3gaHune nepemMeHHOM ¢ 3afaHHbIM UMEeHEeM
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6 MNepemeHHbIEe

Tabnuua nepemMeHHbIX OOMyCcKaeT COPTUPOBKY MO 3HadYeHusM. [Ons copTMpoOBKM 3HaveHun HaxmuTe KM Ha
Ha3BaHME KOJTOHKM Tabnuupl 1 BblIGEpUTE B KOHTEKCTHOM MEHIO MOPSAOK COPTMPOBKM (MO BO3paCTaHMIO UMW Mo

yObiBaHMIO).

egdg

= [ Crangapthsie (5)
= [J Karanor (0)
[ Noakatanor (1)
[ Karanor-1 (0)

BuiBepuTe NEpEMEHHYHD MKW CO3AATE HOBYHD

CraHaapTHbie | CepencHbie  Ceteswie, Caot 1

+HBXBE
Wma nepe ¥ Tun neps
NepemenHan Bynesckoe
varl Bynesckoe
var2 Byneeckoe
Bynescxoe
Variable byneeckoe
rl LenouncnexHoe
r2 LenouwcneHHoe

7 l ort Ascending
A | SortDasc ending
Best Fit

Best Fit All

Choose Columns

; O
-
:

Mowck

JHaueHue no
YMOMUBHIID

0

PucyHok 6.5 — CopTupoBKa nepeMeHHbIX

Hecnonsaoesaqmne 8
npoekTe
Her

Het

Her

Her
la

KomMmeHTapui

0K

YT1obbl HAaNTN MecTa UCMONb30BaHNSI NepeMeHHON B npoekTe HaxmuTe NKM Ha cTpoky nepemeHHoOn B Tabnuue u
BblibepuTe Moka3aTb CCbINKM.

egda

[ CrangaptHoie (5)

BrIGEpUTE NEPEMEHHYHD WK COZLANATE HOBYHD

CraHpapTHeie | CepeucHbie  Cetesbie, Caot 1

+ XBE
Hma nepe Lt} Tun nep 0l | SHEprOHE3ABNCUMOCTE

rl Uennusrnsuuns - [

E Moxazats comnkn
Nepemennan Bo

Wy AySmpoeats nepemsennyw  Ctri+D
r2 Llen X Ypaswme nepesmsenryo Delete
varl Eynesckoe - [l
var2 Byneeckoe . O

Bynesckoe - O
PucyHok 6.6

Mowck

JHaueHne No
YMONYEHHK

B oTKpbIBLUEMCSI OKHE 0TOGPa3nTCsl MHPOPMaLUs O BbiGpaHHON NepeMeHHOM.
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6 MNepemeHHbIEe

Ccbinkn Ha nepementyro "r1" n

Ha AdHHYH NEPEMEHHYHD WMEKTCA CChLTKK B CReay LMY
MECTax NpoexTa:

| Bnok uteHwa u3 nepemMeHHoM rl
| Bnok uteHna u3 nepeMeHHoM r1
b Bnok uteHmA M3 nepemexHOoM rl
| Bnok uteHwa u3 nepeMeHHOM r1

Yaanum JaKphiTh

PucyHok 6.7 — CcbINIKM Ha NepeMeHHyo

UTo6bl yaanutb NpuBA3Ky K GIIOKY NepemMeHHON B NMPOEKTe OTMETbTE HYXKHble NMepeMEHHbIE rarioukaMn U HaXXMUTe
KHOMKy YaanuTb. MNepemeHHas ocTaHeTcs B Tabnuue, HO He BydeT UCNonb30BaTbCs B NPOEKTE.

JKCNopT nepeMeHHbIX B chann
,D,J'Iﬂ 9KCNopTa BKINagku nepemMeHHbIX B Buae Ta6J'II/IL|,bI B d)opmaTe .CSV.

1. Haxmute E_}Qxcnopmpoaarb BKNagKy nepeMeHHbIxX B CSV ¢hann B BepxHen yactu Tabnuupl.

2. B oTKpbIBLIEMCA OKHE YKaXKMTe MeCTO BbIrpy3sku dhanna.

3. Haxwmute kHonky CoXpaHuTb.

i

1

NMPUMEYAHUE
Nmsa cdanna chopMumpyeTcs B 3aBUCMMOCTU OT SKCMOPTMPYEMOW Bknaakm no cxeme Mmsilipoekma_Bknadka_
lMepemeHHbIe.

NPUMEYAHUE

Ons ﬂpVI60pOB BTOPOIO MNMOKOJ1IEHNA BKNaaKka Slave ceTeBbIx nepeMeHHbIX 3KCNOpPTUPYyETCA BMECTE C
NaHeNblo NepeMeHHbIX.

BriBepuTe NnepeMeHHy D MW CO3AaATE HOBYHY >

CranpaptHeie | Cetebie, Slave

egg +% XBE Mowex
[ CranpaptHoie (4) ra e FXCNOPTHROBATE BKNAAKY NepeMenHbix B CSV daiin | 3usuenne no Henoneaosasne 8 KoMMeHTapH#
& awonopTuposate BKnagky nepemenHeix B CSV dalin | sl th et

Variable=T— T BYNEBCKOE " * 0 Her
Variable-2 Bynescxkoe v [l Het
Variable-3 Bynesckoe - O Het
Variable-4 bynesckoe » O Her

Bynesckoe . O Het

oK
PucyHok 6.8
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6 NepemeHHbIE

MMnopT nepemMeHHbIX U3 channa

[na umnopta Tabnuubl NnepeMeHHbIX U3 dharina B oopmaTe .CSV HaXXMUTE KHOMKY E UMnopT 13 csv B BEpXHel
Yyactu Tabnuubl. Bbibepute damn u3 KOTOporo HeoOXoAMMO WMMMOPTMPOBAThb AaHHble U HaxmMuTe OTKPbITb.
KaTtanoru, npy Hannyuu, Takke MMNOPTUPYOTCA U3 banna ¢ coxpaHeHneM BIIOXXEHHOCTU nepeMeHHbIX. B cniyvae
npucytcTBus B aiine HEKOPPEKTHbIX [AaHHbIX, HarnpuMep MepecedYeHnuss MMEH MEepPeEMEHHbIX B MpOekTe W
nmnopTupyemom danne, 6yaet otobpaxeHo coobuieHne o6 owubke. lNMocne ycTpaHeHust oWwnOKU BbINOMHUTE
UMMOPT 3aHOBO.

6.1 Tunbl nepeMeHHbIX

B Owen Logic ucnonb3yoTcs Tpy TUNa NepeMeHHbIX:

*  OyneBCKui (ABOWNYHBIN);
*  LENIOYNCNEHHBIN;
* CnnaBatoLLen 3anaTou (BeLEeCTBEHHbIN).

3HayeHnsi OT oHOW NepeMeHHON K ApYyro MoryT nepefaBaTbCsi TONbKO NPY COBMaAaoLWmMX TUNax NepeMeHHbIX.

ByneBckuu Tun
lMepemeHHasa ByneBcKoro Tuna MoXxeT NPUHUMaThL OAHO M3 AByX 3HadveHun: 1 (True) unm O (False).

Ha cxeme nepemMmeHHble 6yJ'IeBCKOF0 ThnNa coeanHATCA YepHbIMU NTMHUAMMW:

(o >—

PucyHok 6.9

LlenoyncneHHbIn TUN
lNepemMeHHas ueno4YncrneHHoro TMna MOXeT NPUHUMAaTL 3Ha4YeHne Lenoro Yncna B gnanasoHe ot 0 go 4294967295.

Ha cxeme nepemMeHHble LUermio4YnCcrneHHoro Tmna coegunHAarTcA KpaCHbIMU JTMHUAMUA!

>

PucyHok 6.10

Twvn c nnaBawoLen 3anaTon

MepemeHHas Tuna ¢ nNnasatoLLer 3anaTol MOXET NPUHMMATL 3Ha4YeHne BeLLeCTBEHHOro Yncna B AnanasoHe oT —
3,402823E+38 o 3,402823E+38.

Yucna ofgMHapHOM TOYHOCTM C MiaBaroLwelnt 3ansaTor obecneymBaloT OTHOCUTENBbHYI0O TOYHOCTb 7—8 OeCSATUYHbIX
Lumdp B ananasoHe ot 10-38 go npumepHo 1038,

Ha cxeme nepemMeHHble Tuna c nnaBalroLLEeNn 3ansiTon COeanNHSTCA (*)I/IO.I'IeTOBbIMM JIMHNAMN!:

PucyHok 6.11

6.2 CepBUCHbIE NepeMeHHbIe

CepBuCHblE NEpeMEHHble CBA3aHbl C HACTPOMKOM Mpubopa U MOryT TOMbKO CYUTbIBATLCS. 3anncb B CEPBUCHbIE
nepemMeHHble HegocTynHa. Habop cepBUCHbLIX MEPEMEHHbBIX MOXET OTNNYaTbCS B 3aBUCUMOCTY OT Npmbopa.
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6 MNepemeHHbIEe

BriBepuTe nepemMeHHyD

Cranpapthbie  Cepeuchsie  Cetesnie, Caot 1

DCepBVCHble (6) WMme Tvn nepeMeHHoR
= :Hac‘?'.pE.-'a.’“.’.*."-?TF!.BP?.'.W?".'ﬁ

CeryHan Lienoumncnentoe

MuHyTbi Leaoumcnentoe

Yacw Lenoumncnentoe

Jene LenouncnexdHos

Mecau Lienouncnentoe

loa Leaoumncnentoe

PucyHok 6.12 — Bknapgka CepBUCHbIe NepeMeHHbIe

Ha cxeme cepBUCHbIE NepeMeHHble 0603Ha4YalTCs cepbiM LIBETOM:

o ——

Mecay,

log,

PucyHok 6.13

CepBUCHbIE NepeMeHHbIN ANA NPMObopoB BTOPOro NOKONeHus

0K

B Flpl/l60an BTOPOIo MOKONMEHUA HET CEePBUCHbLIX NepeMeHHbIX. BmecTo CEepPBUCHBLIX NepeMeHHbIX UCNOoJb3yeTCA

NpuBsi3ka NepeMeHHbIX K NapameTpam npubopa (cM. pasaen MNpuesiska NepeMeHHbIX K napamMeTpam).

6.3 NepemeHHble nHTepdenca cBA3U

B Tabnuue nepeMeHHbIX ONnd KaXXagoro MHTepQ)eVlca CBA3N Cco3haeTcd oTaeribHaaA BKradaka C onncaHnem ceTeBbIX

nepemeHHbIX. B 3arornoBke Bknagku ykasslBaeTcs TMn MHTepderica 1 HoMep 3aHMMaeMoro croTa.

Pexum Master

Ona wHtepdenca ceasun B pexume Master Tabnvua cogepXnt BKNagkun ¢ CETEBbIMU MEPEMEHHBbIMWU OIS KaXKaoro

onpawmBaemMmoro yCTpOVICTBa.

BriBepuTe CETEBYHD NEPEMEHHYHD MK CO3A3NTE HOBYHD
CranpaptHoie  Cepewnchbie | Ceteswe, Cnot 1) Ceteswie, Chot 2
efa +WXBE i

[ Certeswie, Cnort 2 Yctpoiictao (2) -
Ycrpoicreo, 16

WrA nepeMenHon | Tun nepemedHon | OyHkuWA uTednn | DyHKUMA 3anncK | Agpec pernctpa | Aapec Outa (os)

Variable-1 Bynesckoe - 0x01 - 0x05 = o 0
Variable-2 Eynesckoe - 0x01 = 0x05 L7 0 1
Bynescxkoe -+ 0x01 - 0x05 " 0 1

PucyHok 6.14

O HacTpoikax nepeMeHHbIX cM. noapobHee B pasgene Pexum Master.
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6 MNepemeHHbIEe

Pexum Slave
[ns nHTepdelica cesA3n B pexxmme Slave Tabnuua otobpaxaeT cHMTbiBAaEMbIE CETEBbIE NEPEMEHHbIE.

CranpaprHeie CepBaCHBbIE Cetesnie, Cnot 1

@Hg + B XBEBE Mowmcx
[ Ceresbie, Caot 1 Cam (3) Wma nepemenHon Tun nepemMeHHoR Appec perucTpa KommeanTapuit
Variable Uenouncnennoe = 512
Variable-1 Llenouncnenroe o 513
Variable-2 LlenouncnexHoe = 514

Uenouncnernroe - 515

OK

PucyHok 6.15
O HacTpoWkax nepeMeHHbIX cM. nogpobHee B pasgene Pexum Slave.

Pexxum Slave gna npubopoB BTOPOro noKoneHus
m NPUMEYAHUE

Cnncok npnbopoB BTOPOro NokoneHusi cM. B pasgene O nporpamme.
Ona npnbopoB BTOpPOro MOKONEHWsS AOCTYMHbI TOMbKO CETEeBble NepemMeHHble B pexume Slave ¢ agpecamu B
AnanasoHe oT 16384 go 20479. CeTeBOM NepeMEHHON MOXHO 3adaTb 3HA4YeHWe MO YMOSYaHuo, KoTopoe byaer

MHULMNPOBATLCA BO BpeMsi Hayana paboTbl nporpaMmbl. Takke OOCTYMHa HACTpOVKa SHEepProHe3aBMCUMOCTU
nepemMeHHOMN.

BhiGepuTE CETEBYHO NEPEMEHHYHD WK CO3A3ATE HOBYHD X

Cranpaprreie  CeTesuie, Slave

o + 8 XEE Nowc <
[ Ceresuie, Slave Slave (4) : : 3uaueHne no :
Wma nepemexsHoR Tun nepemMeHHoR FHEprOHEIBBRCHMOCTE Appec pervcTpa Kommentapui
YMONUEHWE
Variable Lenouncnennoe - [ ] 16384 0
Variable-1 LienoumcnenHoe - B 16385
Variable-2 Llenouncnennoe - O 16386
Variable-3 UenouncnerdHoe | 16387

LlenouncnexHoe b 16387

OK

PucyHok 6.16

Mpn BKNOYEHUN Yekbokca OHEpProHe3aBUCUMOCTb MepeMeHHasi pasMellaerca B obnactn cuctemHoro SCCII3Y.
Mpu coxpaHeHun NpoekTa nHopmaLmns 06 3HEProHE3AaBUCUMOCTY NEPEMEHHbBIX COXPaHSIETCS.

Mocne nogkntovennst npndopa k Owen Configurator unn OwenCloud ceTeBble NnepemeHHble OyayT oTobpaxaTbes B
AepeBe napaMeTpoB.

- :’:’ ~
[na HacTponkn oToGpakeHus criegyet BblOpaTb NEPEMEHHYHO B Tabnuue M HaxaTb Ha KHOMKY Hactpowku
napameTpa B NpaBoM BepxHeM yrny okHa. [Nossutcs naHenb HacTporka napameTpa.
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6 MNepemeHHbIEe

HacTpoiika napameTpa

Wima napametpa Variable
MWHMManbHOE 3HayeHwe 0
MakcMManbHOe 3HaueHue 1000
Buammoctb Bramm

[NyTL K NapamMeTpy

Dopmat oTobpaxeHWAa daHHblX [ecATUYHBIA
PepaktmpoBsaHWe No ceTk PaspeweHo
ApXWEWPOBAaTL 3HaYeHWe Het

Wma napametpa
Buewdee MO (Owen Configurator, OwenCloud)
ByaeT Mcnonb3oeate Mima napameTpa ana 0T0..

PucyHok 6.17

Ons HaCTpOVIKM AOOCTYNHbI crieayruwne nona:

Mmsa napameTpa — Ha3BaHWe NapameTpa, KoTopoe OyaeT oTobpaxaTbCs B AepeBe NnapaMeTpoB npu paboTe
¢ Owen Configurator 1 OwenCloud;

MuHMManbHoOe 3Ha4YeHue — MUHMMarnbHOe 3Ha4YeHre napameTpa Ans otobpaxerus B Owen Configurator n
OwenCloud, He BMMSET HA NOTMKY UCMOSTHEHUSA NPOrpaMmbl;

MakcumanbHoOe 3HaYeHue — MakcMMarbHOe 3HaYeHne napameTtpa ans otobpaxeHuns B Owen Configurator
n OwenCloud, He BNMSIET Ha NOMMKY UCMONHEHNS NPOrpamMMmbl;

BuaumocTb — BOMMOCTb napameTtpa npu pabote ¢ Owen Configurator 1 OwenCloud: Bugaum — napametp
oTobpakaeTcs B fepeBe napameTpoB, CKpbIT — NapameTp He oTobpakaeTcs B fepeBe NapaMeTpoB;

MyTb K napameTpy — napameTp OyaeT oTobpaxarbcs npu paboTe npubopa ¢ BHewwHUM NO. BNoxeHHOCTb
kaTanoroB fobaensieTcsa npu noMmowm obpaTtHoro crnewa — \;

dopmaTt oToGpaxkeHne AaHHbIX — popmaT, B KOTOpoM ByaeT oTobpaxaTbesl 3HaYeHe napameTpa,
aKTyarneH Ansi LenovmcrieHHbIX NepeMeHHbIX, 4OCTYNHble dopMaThl: AeCATUYHbIN, BOUYHbIN
(oTobpaxaetca B Owen Configurator kak 6GutoBas macka), hex (LuecTHaguaTUpUYHbIA) 1 enum
(nepeuncneHmne, TonbKo Ans uint16).

PepakTMpoBaHue no ceTu — BO3MOXHOCTb PeAakTUpOBaHUs 3HavyeHuss napametpa u3 Owen Configurator n
OwenCloud;

ApxnBupoBaTb 3HaYeHne — HeoOXOANMOCTb apXMBMPOBaHNS 3HAYeHNsI NnapameTpa: [la — 3Ha4YeHue
napameTpa 3an1cbiBaeTcs B apxus npubopa, HeT — 3HayeHne napamMeTpa He 3anncbiBaeTCsl B apXvB
npunbopa.

6.4 NpuBaA3Ka nepeMeHHbIX K NnapamMmeTpam

NMPUMEYAHUE
MpviBA3Ka NepemMeHHbIX K TapamMeTpaM AOCTYMHa TONbKo ANt NpMGopoB BTOPOro nokoneHus. Cnmcok
nNpubopoB BTOPOro NokoneHus cM. B pasaene O nporpamme.

B npubopax BTOPOro MOKONEHUSI MOXHO MNpuWBSA3aTb NepeMeHHble K napametpaM npubopa v Wcrnonb3oBaTb B
nporpamme. MNepeMeHHble, MPUBSi3aHHbIE K NapamMeTpam, AOCTYMHbI AN YTEHUS U UBMEHEHUS.

[nsa NnpuBsi3ku NepemMeHHoON K NnapameTpy npubopa crneanyer:

1.

OT1kpbITb HacTponku npubopa.

NPUMEYAHUE
|I| MpuBsA3Ka NepeMeHHbIX JOCTYNHa He AN BCeX napaMeTpos.

2. BbibpaTb NapamMeTp AN NPUBSA3KM U HAXaTb Ha KHOMKY «...» B rpade MepemeHHasn okHa HACTpoeK.
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6 MNepemeHHbIEe

Hacrpoiika nputopa - O X
S =
—}-Bxog 3 Mran 3HaueH1e MepemerHan
MuckpeTHeil Tin TalimayT Nepexofa 5 BE30NaCHOE COCTORHWE, CEK 30 < He BoIfipaHa > E|
"
—|-Bxon 4 Cteyteteyet cetesol o6men mo MODBUS < He Brifipaqa =

LuckpeTHeIi TN
—}-Bxon 5
Muckperhi Twn
=} Buon 6
L wcKpETHEIR THA
Wamepektbie shaderun float
—}- Modbus Slave
MNpaea yaanéutoro goctyna ws Owen Cloud
UNM CLOUD
HacTpoitku nopra R5-485
Apxue
CocTonnwe Gatapen

—}- CeTeBtie HaCTpofKkK

Hacrpoitku Ethernet TaiimayT nepexosa B GesonacHoe COCTORHWE, CEK
Hactpoiikn nooknmioverun k Owen Cloud MutimansHoe sHavuenme: 0
MakcumaneHoe sHaderwe: B0
Cratyc npubopa Modbus pernctp: 700
MNaponk
Yach
JaKphITE

Mogynm pacumpetna -

PucyHok 6.18

3. B OTKpbIBLLUEMCH OKHE I'IepemeHHblx Bbl6paTb nnn co3gaTtb NnepeMeHHyo and NpuBA3KNA. BblgeneHHble
cepbiM NepeMeHHble OOCTYMHbI TONbKO ANA YTEHUA.

BbiGepuTe NEPEMEHHYHD WW CO3LAATE HOBYHD X

CTaHaapTHule

oY= + 95 & Mowce
O Crangapthsie (1) - = 3HaueHna no Wemoneaosauwe 8 =
Wma nepemesHoR Tun nepemeHHoR FHEProHE3ABMCUMOCTE KoMmmeHTapuil
YMONUYBHNK npoekTe
Variable Llenouncnernoe -~ |:| 0 Her
- O Her

OK

PucyHok 6.19

Nma npusasaHHoM nepemeHHon byaeT otobpaxartbes B rpade «lepemeHHas» HanpoTUB napameTpa.

Mocne NpuBsI3KM K NapaMeTpam nepeMeHHble MOXHO MCMOoSb30BaTh B NporpamMmMe. Takum o6pasom,
3HaYeHNs NapaMeTPoB MOXHO YMTaTb U USMEHSATL B NporpaMme.

NMPUMEYAHUE
Ecnu npuessaHHas kK napaMeTpy nepemeHHas Ucnosb3yeTcs Ans 3anucy ¢ noMoLlbio 6rioka, a 3HaveHune

napameTtpa He N3MEHWIOCh, TO 3anMcaHHoOe Yepe3 OokK 3Ha4YeHne ByaeT XpaHUTLCSA B NEPEMEHHON OAMH
umkn. B cnegyowem Lmkne 3HadeHMe nepeMeHHon ByaeT npovmMTaHo M3 napameTpa.

6.5 KonupoBaHue nepemMeHHbIX

[NepeMeHHble MOXHO KONMMPOBaTL 13 MPOEKTa B MPOEKT A5l MOBTOPHOIO NCMOMb30BaHUS U COKpaLLLEHWSI BDEMEHM Ha
pa3paboTky. [1na konupoBaHUsa nepemMeHHoN cneayeT BblaenuTb OroK ¢ NnepeMeHHON B MUCXOAHOM NPOEKTE U HaXaTb

KHOMKY D Ha naHenn WHCTPyMEHTOB WA Bbl6paTb KOMaHAay KOHMpOBaTb B KOHTEKCTHOM MeHI0 Onoka.

I'IepemeHHaﬂ BCTaBIIAETCA B /J,pyr0|7| NPOEKT Ha)XaTuem Ha KHOIMKY D Ha naHenn MHCTPyMeHTOB Ui C NOMOLLbHO
Bbl60pa KoMaHabl BcTaBUTb B KOHTEKCTHOM MEHIO XOriCTa.
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6 NepemeHHbIE

NMepemMeHHbIe

Bo BpeMsi BCTaBKM CKOMMPOBaHHOIO Grioka NnepemMeHHOI B NMPOeKT NpoBepsAoTcs BCe CBOWCTBA NepeMeHHbIX. Ecnu B
MpoeKTe eCTb NMepeMeHHasi C MOSTHOCTLI0 COBMaAaoLLMMM CBOWCTBAMM, TO OHa AyGnvpyeTcs B 6rok. MNepeMeHHble ¢
OTNMYaoLLMMUCS CBOMCTBaMM aBTOMaTUYeCKM cosfaloTca B npoekte. Ecnu MmeHa nepeMeHHbIX COBMaatoT, HO
Apyrve CBOWMCTBa OTNNYAKOTCH, TO CO3AAeTcs HOBas NepemMeHHasl, HO KOHMNUKT MMeH oToGpaxeH B Tabnuue
nepeMeHHbIX, 1 TpebyeTcst CMEHUTb UMS OOHOW 13 NEePEMEHHBIX.

+ 1 |[MIPUMEYAHUE 5 . .
1 | |B npoekT Ansa npnbopa, KOTopbIl He NoAAEPXKMBAET TUM AAHHbLIX C MNaBatoLLen 3ansaTon, HEBO3MOXKHO

BCTaBWUTb NepeMeHHbIe TUMNa C nrasatoLLen 3andaTomn.

+ 1 | MTIPUMEYAHUE .
1 | |OHeproHesaBucMble NepemMeHHble HEBO3MOXHO BCTaBUTb B MPOEKT Ans Npubopa, KOTopbIii UX He
—— |noafaepxusaer.

CepBMCHbIe nepemMeHHblIe

B npoekt ansa npubopa, KOTOPbLIA He MNOAAEPXKMBAET Yacbl pearnbHOr0 BPEMEHW, HEBO3MOXHO CKOMUPOBATb
CEPBUCHbIE NMEPEMEHHbIE.

NMepemeHHbIe nHTepdenca ceasmn

B opyroii NpoekT MOXHO CKOMMPOBaTh TONMbKO NEPEMEHHbIE MHTepdelica CBs3N B pexnme Slave Ana MAEHTUYHOro
HoMepa cnoTa. [epemeHHble MHTepdenca cBs3mn B pexnme Master crnieqyet cosgaBaTh BpyyHyo. Bo BpemMsi BCTaBkU
CKONUPOBaHHOro 6roka ceTeBon NepeMeHHON B NPOEKT NPOBEPSIOTCA BCE CBOMCTBA NepeMeHHbIX. Ecnn B npoekTe
€CTb MEepeMeHHasi C MOIHOCTLI0 COBMagaltLuMM CBOWCTBaMU, TO OHa Aybnupyetcsa B 6Onok. lNepemeHHble C
OTNMYaLLMMNCS CBOMCTBAMM aBTOMAaTUYECKM CO3daloTcs B npoekTe. Ecnu umsa wnn permctpbl nepemeHHbIX
COBMajalT, HO ApyrMe CBOMCTBaA OTNMYAOTCH, TO CO3A4aeTCs HoBas MepemMeHHasi, HO BO3HMKAeT KOHMMWKT
permcTpoB nnu umeH. KoHnmnkT MOXXHO YCTpaHUTb B Tabnvue nepeMeHHbIX, 3a4aB OPYroe UMsi Ui permcTpsl.
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7 bubnuoteka

7 Bubnuoreka

BHUMAHUE
[nsa pasHbIx Mogenel NpMbopoB CNMCOK AOCTYMHbIX 3NIEMEHTOB GMONMOTEKM KOMMOHEHTOB MOXET
oTnnyaThCs.

B oTkpblTOM npoekTe Ha naHenu Bubnuoteka komnoHeHToB 3.3 OOCTYMHbl pasgenbl C KOMMAOHEHTamMu AOns
pa3paboTku nporpammsl 4.3.

Pasgenbl 6ubnmoTekn KOMNOHEHTOB:

o OyHKUMKM 7.1 ciyxaT A5 BbINOSIHEHWS NIOrMYECKMX, apudMeTUYEeCKMX onepaumi n ap. PyHkuMn He
COXPaHSIIOT COCTOSIHUS CBOMX BHYTPEHHUX NEPEMEHHbIX. YNCrO ncnonb3yemMbix pyHKLMIA OrpaHUYeHO TONbKO
06beMoM NamMsTu Npmodopa;

*  OyHKUMOHanbHble 6roku (PB) 7.2 criykat ans BbIMONHEHNS onepauunii, TpebyoLmMx COXpaHeHUs COCTOSIHUS
CBOUX BHYTPEHHUX nepeMeHHbIX. K @b oTHOCATCA Tpurrepbl, CHETUMKKN, TanMepsbl 1 apyrue. Kaxaas mogens
npmubopa umeeT COOCTBEHHOE OrpaHNYEHNE Ha KONMYeCTBO ncnonbayembix Pb (cM. pykosodcmeo o
aKcrlyamayuu npubopa);

* pasgen Makpocbl npoekTa 7.3 cogepXuT Co3AaHHble NoNb3oBaTenemM Unm 3arpy>KeHHble C MOMOLLbIO
MeHemKepa KOMNOHeHToB 4.10 makpochl;

+ OnemeHTbl ynpaeneHus 7.6 cryxar ansa nporpammMmmpoBaHus aucnnes npubopa 4.4 n otobpaxatoTcs Ha
naHenu Bo BpeMsi paboTbl ¢ NpMBOPOM C MOHOXPOMHbIM TekCcToBbIM YXKKW 4.4.1.

7.1 DyHKUMM

* Jlornveckune cpyHkummn 7.1.1;

* Apudmetnyeckue yHKunn 7.1.2;
*  ®yHKUMM cpaBHEHMSA 7.1.3;

» CpBuroBble yHKUMK 7.1.4;

* butoBble pyHKkLMK 7.1.4.

7.1.1 Jlornyeckue cpyHKUUMN

* 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 SIBMSIETCSt UX CaMOHACTpoWika Ha TN AaHHbIX. Ecnn k Bxogy
6noka 6bina noacoeAnHEHa LienoYucrieHHasi nepeMeHHas, To 6ok aBToMaTUYecku nepecTpamBaeTcs Ha paboTy ¢

LIENOYNCIEHHBIMY 3HAYEHUSMU.
I
: AND

324425 % -
AND |

82,39 . .
AND |-

PucyHok 7.1

Ona cdoyHkuun U n UNWU cnepyeT yuuTbiBaTb, YTO HEMOOKMNIOYEHHbIE BXOAbl GNOKOB 6yayT MMETb cneayoLline
COCTOSAHMS:

o ansa dyHKumm U — normyeckas «1»;
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7 bubnuoteka

*  Anga doyHkummn UNWU — norudeckuin «Ox».

B atom cny4yae Orokn BbINOMHAOT d)yHKLI,MIO NoBTOPUTENA CUrHana. Ons yBEINU4eHna 4nmcna BxogoB y J1IOrM4YeCKmnx
beHKLJ,VIVI NCNOoNb3yeTCA NX KaCKagHOE BKITlOYEeHMe:

11— 11—

R—AP D = p-{ANDlq

13 ——1 13
PucyHok 7.2

7.1.1.1 U (AND)

D D= e )

PucyHok 7.3

Ecnu Ha oba Bxoga 6rnoka yHKUMM MOCTYNalT cuUrHanbl norndeckort «1» (Bce BXodbl BKIMOYEHbI — KOHTaKThI
3aMKHYTbI), TO HA BbIXOAE MOABMNAETCS CUrHAM NOrMYECKOn «1» (BbIXOA BKITOYEH).

Pa6oTte yHKLMUM COOTBETCTBYET TabniLa COCTOSHUIN:

"1 12 Q
0 0 0
0 1 0
1 0 0
1 1 1

Ecnn Ha Bxoabl 6noka beHKLI,I/II/I NoCTynarwT LEeNnovYncreHHble 3Ha4yeHund, To onepauund 6yﬂ,eT npouv3seneHa Hapg
KaxkablM OUTOM 3Ha4YeHUs1 B OTAENbHOCTMW.

0011
N | 0101
0001

7.1.1.2 UIIN (OR)

11 o o .
| 11
I Q OR
12 # | > -

PucyHok 7.4

Ecnu Ha oguH 13 BxogoB Broka yHKUUKM NOCTYNaeT CUMrHan rfiormyeckon «1» (KOHTakTbl 3aMKHYThI), TO Ha BbiXoAe
anemeHTa nosBnsieTcs nornveckas «1» (BbiIxod BKITHOYEH).

Pabote (pyHKUMM coOTBETCTBYET Tabnuua COCTOSHUIA:

1 12 Q
0 0 0
0 1 1
1 0 1
1 1 1
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Ecnn Ha Bxogbl Gnoka q)YHKLI,VII/I NoCTynakwT LeNIoYUCIeHHble 3Ha4YeHud, To0 onepauund 6yp,eT npoun3sengeHa Haa
KaXkabIM OUTOM 3HaYeHUs B OTAENbHOCTU.

0011
I | 0101
0111

7.1.1.3 HE (NOT)

(DyHKLI,MFI ncnonb3yeTca Ana MHBepTnpoBaHMA CUrHana.

I1

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.

Pa6oTte yHKLUM COOTBETCTBYET TabnuLa COCTOSHUIA:

1| Q
0|1
110

Ecnu Ha Bxopg 6rnoka d)yHKLI,VIVI nocTynaeT uenovYncrieHHoe 3HadyeHune, 1o onepauna 6y,D,eT npon3seneHa Haa KaxkabiMm
OMTOM 3Ha4YeHMs B OTAENBHOCTM.

01
10

HE
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7.1.1.4 Ucknovarwee UJTUN (XOR)

(>
(7

I1

v

XOR

PucyHok 7.6

Ecnu Tonbko Ha oaMH 13 BXxogoB Onoka yHKLMK NOCTYNaeT fornyeckast «1», To Ha BbIXOAE 3fIeMeHTa NosIBNSETCS
nornyeckast «1» (BbIXO4 BKIOYEH).

Pa6oTte yHKLUM COOTBETCTBYET TabnuLa COCTOSIHUIM:

1 12 Q
0 0 0
0 1 1
1 0 1
1 1 0

Ecnn Ha Bxogpl (byHKLI,Ml/I NnoCTynarT UEeNnoYUClneHHble 3Ha4YeHnd, To onepauuna 6yp,eT npon3segeHa Haa KaxabiMm
OMTOM 3Ha4YeHMS B OTAENBbHOCTM.

0011
XOR | 0101
0110

7.1.2 ApucpmeTnyeckme pyHKLUM

BHUMAHUE

VAN

ApndmeTnyeckme OyHKLMU C NaBatoLLEeln 3ansaTon He A0CTYNHbI Ans npubopos nuHenkm MP110.

Onepauun apudpmeTnyecknx yHKLUM MOTyT NPOM3BOANTLCS TOMbKO Had 3HAYEHMSIMU LIENOYMCIIEHHOIO TUMa U
Tuna ¢ nnasatoLLlen 3anaTon.

HasBaHue LlenouncneHHbin | Tun c nnaBawoLlen
™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 -
BoaBeaeHune B

oot - 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 LENOYUCIIEHHBIMU 3HAYeHMAMU ucnonb3yetca 6nok ADD, Hapg 3HayYeHMsIMM C NnaBaroLlen
3anston — fADD.

Pe3yﬂbTaTOM onepauun (*)YHKLI,VII/I Ha BbIXoAe ABIAETCA CyMMa BXOAHbIX 3HaYEeHUN.

Ecnun Bo BpeMs BbINOMHEHUSI onepauMn 3HadyeHre yncna nomnyyaetcsa 6onblie 4294967295 (32 6uta), TO0 OUThI,
BbIXOAsLLME 3a pa3psaHoOCTb 32 6uTa, oTceKkatoTCs.

Mpumep

[MpumeHeHne GNOKOB yHKLMM OIS CROoXeHUs umcen 24 +2 +2 +7 = Q = 35.
24
| 24 = ryy

I 26 26
-, 2l (228 = I o P
(e P ?@

PucyHok 7.8

7.1.2.2 BoiuntaHue (SUB, fSUB)

v1v2Q—> )=

PucyHok 7.9

Ons onepauui Hag UENOYMCREHHBIMU 3HAYeHUsAMU ucnonb3dyeTcs 6nok SUB, Hag 3HadeHusiIMM C nnaBatoLlen
3anston — fSUB.

PesynsratoM onepaumm yHKLUMM Ha BbIXOAe SBASIETCA Pa3HOCTb BXOAHbLIX 3HAYEHUN.
Ecnu Bo BpeMsi BbINONHEHUs onepauunn pyHkLMn Ha Bxoae V1 3HavyeHue ymcna MeHblue 3HavyeHusa Ha Bxoge V2, 1o

pe3ynsratoM OydeT 4nMcno, nornyyYyeHHoe crnoxeHneM mnagwero yucrna nmoc 0x100000000 (4294967296) mMuHyc
3Ha4veHue uncna 6onbwero: (V1 + 0x100000000) - V2 = Q.
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Mpumep

lMpumeHeHue 6rnoka PyHKUMM ONS BblYUTaHUA 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 meHblie 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 onepaunii Hapg LENOYUCIIEHHBIMU 3HAYeHMsAMKU ucnonbayetca 6nok MUL, Hapg 3HayeHusiMM C nnaBaroLlen
3anaTton — fMUL.

Pe3yanaTOM onepauunn (*)YHKLI,I/II/I Ha BbIXOoOe ABINAETCA npon3BeaeHne BXOOHbIX 3HaYEeHUN.

Ecnu BO BpeMsi BbINOMHEHUS onepauny yHKLUMM 3HadeHre Yncna nonyyaetcs 6onblie 4294967295 (32 6uta), 1O
6uUTbI, BbIXOASLWMNE 3a paspsgHocTb 32 6uTa, oTcekatoTcs.

Mpumep

MpumMeHeHne 6NoKoB 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 onepauuii Hag UENOYUCNEHHbIMM 3HaYeHMsAMM ucnonb3yetcsa 6nok DIV, Hag 3HadeHMsaMM C nnaBatoLLewn
3anaton — fDIV.

PesynsraTom onepaumu yHKLMU Ha BbIXOAE ABMAETCH YaCTHOE OT AeneHUs BXOAHbIX 3HaYeHUIA.

Ecnu Bo BpeMA ncnornb3oBaHUA onoka DIV B pesynbrarte geneHna nony4yarTca gonm uenoro 4Ynucra, To Ha Bbixoae
npon3BoanNTCA OKpYyrneHne 3Ha4eHna a0 Lernoro 4mcna B MEHbLUYHO CTOPOHY.

B cnyyae geneHus Ha 0 Ha Bbixoae anemeHTa Oyaet 3HaveHue 0.
Mpumep

lMpumeHeHne 6rnoka oyHKUMK aNns feneHns 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 AENEHWS BXOAHbIX LIENOUYNCITIEHHBIX 3HAYEHWUNA.
B cniyyae genenus Ha 0 Ha Bbixoge 6roka dyHkuumn 6yaet 3HadeHume 0.

Mpumep

[MpumeHeHne 6rnoka OyHKUMM NS BbIOENEHUSA LEMNOro ocTaTtka oT AeNeHnst 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 yucna B cteneHb (fPOW)

i
v -

V2 ]

V12 = Q == P <

PucyHok 7.18

PesynstatoM onepauun yHKLUMKU Ha Bbixoge aBnsieTca nepemeHHas tuna float, pasHas uvicny V1, Bo3segeHHOMY B
cteneHb V2.

Brnok paboTtaeT ToNbKo CO 3Ha4YEHUSIMM C MIaBatoLLEN 3anaToNn.
Mpumep

lMpumeHeHne 6rnoka yHKUMM ANA BO3BeAEHMS Yncna 3 B cTeneHb yucna 4.

3
3 - 3 3
: — a1 81
4| fPOW ] 0
[:4 4 11

PucyHok 7.19

7.1.2.7 Baatune 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 yHKUMM s onpeaeneHus mogynewn ymcen: |-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;

+ bonbwe (GT, fGT) 7.1.3.2;
* Bbibop (SEL) 7.1.3.3.
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7.1.3.1 PaBHo (EQ)

V1 -

V2

X

PucyHok 7.23

PGSyJ'IbTaTbI BbIMNOJTHEHNA onepaunn Onoka Ha BbIXO04e CpaBHEHUNA BXOOAHbIX 3HAYEeHUN:
e V1=V2-5Q=1;
- VI>V2—-Q=0;
- V1<V2-Q=0.

Mpumep
24 :
T 1 1

24

A

PucyHok 7.24
7.1.3.2 bonbuwe (GT, fGT)
[ v . )L . . | |
[ V2 | _ _
PucyHok 7.25

Pe3yJ'IbTaTbI BbIMNOJTHEHUNA onepaunmn 6Gnoka Ha Bbixoge npwn CpaBHEHNN BXOOHbIX 3HaYEeHWN:

+ V1=V2-5Q=0;
+ VI>V2-5Q-=1;
+ Vi<V2-Q=0.

. 0 0
23| EQ —m«— -CJE
23 T % - . . .

[na cpaBHEHUS LENOYUCIIEHHBIX 3HA4YeHUN ucnonbdyerca 6rnok GT, Anga 3Ha4YeHUn ¢ nnaBarLWen 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)

NMPUMEYAHUE )
EI ®yHkumsa Beibop (SEL, fSEL) B Owen Logic Ha3biBaeTca TepHapHas ycnoBHasa onepauusa CpaBHEHUS.

PucyHok 7.27

Ecnu V1 paBeH nornyeckomy «0», TO pe3ynsTatoM BbINOMHEHUS onepaumy 6noka Ha BbiIXode SBMSETCA BXOOQHOW
curHan V2. Ecnu V1 paBeH normyeckon «1», To pesynsTtaTtoM BbIMONTHEHNST onepaumy Groka Ha Bbixoge SIBMSieTcs
BXOAHOM curHan V3.

+ V1=0-Q=V2;

+ V1=1-5Q=V3.

[nsa Beibopa LenoymcneHHbIX 3HayeHun ucnonosyerca 6rnok SEL, ons sHavyeHun ¢ nnasaiwoLlen 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 PyHKLMM

* Jlornyeckuii casur Bneso (SHL) 7.1.4.1;
Jlornyecknin casur Bnpaeo (SHR) 7.1.4.2.

~N

7.1.4.1 NobuToBbLIN nornyecknn casur Bneso (SHL)

MobwuToBbIN norndecknin casur Bneso (SHL) ucnonb3yetcs Ans BbINOMHEHMSA onepauun nobUTOBOrO SIOrMYECKOoro
casura onepaHaa X Bneso Ha N BuT ¢ JoNonHeHMeM HynsamMu cnpasa.

PucyHok 7.30

Mpumep
MpumeHeHuwe gnsa 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 NMobuTtoBbLIN nornyeckumn casur snpaso (SHR)

MobuToBbIn normdeckun casur snpaso (SHR) ucnonb3yetcs ons BbINOMHEHWUS onepaumn NobnToBOro NornMYeckoro
casura onepaHga X Bnpaso Ha N 61T ¢ JononHeHneM Hynsamu crieea.

PucyHok 7.32

Mpumep
MpumeHeHue ansa 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 hyHKLUMN

* YteHue 6uta (EXTRACT) 7.1.5.1;
+ 3anuce buta (PUTBIT) 7.1.5.2;

*  [Hewndpatop (DC32) 7.1.5.3;

+ Lwndpatop (CD32)7.1.5.4.

7.1.5.1 YteHue 6uta (EXTRACT)

UteHune 6uta (EXTRACT) ncnonb3yeTcs 4518 BbINOMIHEHWS onepaumm YteHuns 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
[MpumeHeHusa 6rnoka ans YteHus natoro 6uta ns yucna 81 (gecatmyHoe) = 1010001 (gBOM4YHOE).

1010001

8l 0 0
5
(= P—F

PucyHok 7.35

7.1.5.2 3anucb 6uta (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 3apjaetcs B AeCATUYHOM cucTeme. BoixogHoe
3Ha4yeHve Q — LenovncneHHoe.

(R |
V1 o § - < a)

B

[va

PucyHok 7.36

Mpumep

lMpumMeHeHUs 3anucu 4YeTBepToro Guta B curHame nornyeckonm «1» ansa yucna 38 (mecatmyHoe) = 100110
(oBOMYHOE).

1

P 3

I 100110

I 110110

I —— 38 PUTBIT

: [L 38 I 5|54 54{: 5
i [« F j'“

| . 18

[ — |

PucyHok 7.37

7.1.5.3 Oewundpatop (DC32)

Hewndpartop (DC32) ucnonbayetrca ans BbINOMHEHUSA onepauun npeobpas3oBaHWsl 4BOMYHOIO koga Ha BXxode B
MO3MLIMOHHBIA KOA4 Ha Bbixode. [leped BbINONMHEHMEM onepauMM Hag 3Ha4YeHMeM Ha BXoAde npeaBapuTerbHO
BbIMNOHAETCHA NoOMTOBas nornyeckas onepaums «M» c onepaHgom Ox1F (11111b).
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PucyHok 7.

38

Pabote gelmndpartopa 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 o 1 o 0 o o o
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

LndppaTop (CD32) ncnonb3yeTcsa A5 BbINOMHEHMA onepauun npeobpa3oBaHMs NMO3MLMOHHOIO Koda Ha BXode B

OBOWYHbIN KOO, Ha BbIXOae.

PucyHok 7.

41

Ecnu BxogHoe ABoumyHOe 3HadeHue nmeeT Gomee ogHoOM nornyeckon «1» B paspsgax, To pabora wwudpartopa
BeLeTCS TONbKO CO CTapLUUM eANHUYHBIM Pa3psaoMm.
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Pa6ote wmndpaTopa cooTBETCTBYET TAabNMLa COCTOSHUN.

NBoMYHBIA KO,

Mo3SKILMOHHBIA KO,

7.2 PyHKUMOHAarNbHbIE OfIOKU

Tpwurrepbl 7.2.1;
Tanmepbl 7.2.2;
leHepaTopbl 7.2.3;
Cuetuunkn 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 ¢ npuoputeTom BoikntoyeHus (RS) 7.2.1.1;
SR-Tpurrep ¢ npuoputeToM BkMoyeHust (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 o o o 0
PucyHok 7.42

RS-Tpurrep ¢ npuopmMTeTOM BbIKIIOYEHUS UCMONB3YETCA ANS NEepeKnodeHns ¢ ukcaumen CocTosHUs BO Bpems
MOCTYNNEeHNS 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 npnBeeHHaaA Ha PUCYHKe HWXKe uarpamMmma.
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Bxon S ]

Bxon R

Boixon Q

PucyHok 7.44

B cny4yae o gHOBpPEMEHHOIO NOCTynneHna CMrHanoB Ha oba Bxona NPMOPUTETHBIM ABNAETCA CUIrHan Bxoaa R.

7.2.1.2 SR-TpUrrep ¢ npMopuTeTOM BKITHOYEHUS

SR-Tpurrep ¢ NpUOpMTETOM BKITHOYEHUS MCMONb3YETCS ANS MEPEeKnodeHns ¢ uKcaumen COCTOsIHMSA B cryyae
NOCTYNNEHNs1 KOPOTKUX MMMYIbCOB HA COOTBETCTBYIOLWMIA BXoA. Ha Bbixoge Q nosiBuTcsa normyeckas «1» no opoHTy

curHana Ha Bxoge S.

[w

SR1
R
PucyHok 7.45

Paboty Tpurrepa NosICHSIET NPUBEAEHHAs Ha PUCYHKE HUXKe anarpammva.

Bxon S ]

1

Bxon R

Boixon Q

1

PucyHok 7.46

B Ccny4yae o gHOBPEMEHHOIO NOCTYyNnIfeHnaA CUrHanoB Ha oba Bxoaa NMPUOPUTETHLIM ABNAETCA CUrHan BXxoaa S.

7.2.1.3 [letekTop nepepHero chpoHTa umnynbsca (RTRIG)

Oetektop nepegHero cgpoHTa mmnynbca (RTRIG) ucnonbsyetca B crnyvyae HeoBXOOUMOCTM MMETb peakuuio Ha
N3MEHEHNE COCTOSIHUSI OUCKPETHOrO BXOAHOro curHana. Ha Beixoge Q reHepupyeTcs eQuHWYHBIR MMNYNbC Mo

nepegHemy cpoHTy Bxoga .

-

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 3aaHero ¢ppoHTa umnynbca (FTRIG)

Hetektop 3agHero ¢poHTa mmnynsca (FTRIG) ncnonbsyetca B crnydyae HeobxoAMMOCTM WMMETb peakuuio Ha
N3MEHeHNe COCTOSHUS AMCKPETHOro BXOOHOro curHana. Ha Bbixoge Q reHepupyeTca €4uHWYHBbIA MMNYfbC Mo
3agHemy opoHTy Bxoga l.

FTRIG1

v

Q—<_ a |

PucyHok 7.49

Pa60Ty AeTeKTopa oObsICHsIET npuBeneHHad Ha pUCYyHKe HUXKE guarpamMmma.

Bxonl

Boixon Q

Uwkn nporpamMmMel

PucyHok 7.50
7.2.1.5 D-tpurrep (DTRIG)

D-tpurrep (DTRIG) ucnonb3yeTca ans OpMUMPOBaHWS UMMyMbCa BKIHOYEHWUS BbiIXO4a Ha WHTEpBan BpeMeHu
nMnyneca Ha Bxoge D, BbIxogHON MHTepBan 6yaeT CMHXPOHU3MPOBAH C TAKTOBOW YacToTou Ha Bxode C.

Ha Bbixoge Q Tpurrepa MoOsSIBUTCSA CUrHan forvyeckoi «1» Mo opoHTY TaKTOBbIX MMMYNbCOB Ha Bxode C npw
HanuuMu curHana norudeckol «1» Ha Bxoge D. Bosepat Bbixoga Q B curHan norudeckoro «0» npousoigeTt no
(PpOHTY TaKTOBbLIX MMMYNLCOB Ha BXoAe C npu Hannymm curHana normdeckoro «0» Ha Bxoae D.

Bxog S NPUHYANTENbHO YCTaHaBJIMBAET BbIXO4 Q B COCTOSIHME NOrNYecKom «1».

Bxoa R aBnsietcs NPUOPUTETHBLIM U YCTaHaBIIMBAET 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 oObsCHSIET npmeeaneHHad Ha pUCYHKe HUXKe aunarpamMmma.

Bxon C _| _l _|

]

1T,

Bxon D

Boixon Q)

PucyHok 7.52

7.2.2 Tanmepbl

*  Mmnynbc 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;

* VHTepBanbHbIi Tanmep ¢ HegenbHbIM Luknom (CLOCKWEEK) 7.2.2.5.

7.2.2.1 Umnynbc BKNOYEHUA 3agaHHou anuTtenbHocTu (TP)

MMnynbC BKMOYEHUA 3agaHHonm anuTenbHoctu (TP) ucnonb3yetrca ans OPMMPOBAHUS MMNyfbCa BKIIOYEHUS
BblIXO4a Ha 3adaHHbln MHTepBan BpeMmeHn. Ha Bbixoge Q 6rmoka nosBnseTcs curHan normdeckon «1» no poHTy
BxogHoro curHana l. MNocne 3anycka BbiIxod Q He pearnpyeT Ha U3MEHEHWE 3HaYeHU BXOQHOIMO CUrHana B Te4eHune
nutepsana Tuun. [10 ncTeyenne nHTepsana Tuwn BbIXOAHOW CUrHaN copacbiBaeTCs B ornyeckunii «0».

TP1

ER

1| T

—<_2 |

PucyHok 7.53

PaboTty umnyrnbca 0GbSICHSIET NPUMBEAEHHAs Ha PUCYHKE HUXKe auarpammva.

Bxopn 1

Il

Boixon Q

PucyHok 7.54

Jonyctumbln AnanasoH 3HadeHun T 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 BkrnrovyeHusi (TON)

Tanimep ¢ 3agepxkont BkritodeHus (TON) ncnonb3ayetca Ang onepauum 3agepxku nepegadm curHana. Ha soixoge Q
TanMepa nosIBUTCA CWUrHam Jnorn4yecko «1» C 3aOep)XKOW OTHOCUTENbHO (OPOHTA BXOA4HOro curHana |
NPOAOIMKUTENBHOCTbLIO HE MEHEE ANUTENBHOCTM Ton 1 BLIKMIOYMTCS MO cnagy BXOAHOro curHana.

TON1

v >l e G ]

bel Ton

PucyHok 7.56

Paboty Taimepa 06bsICHAET NpUBeAEHHast Ha PUCYHKE HbKe AuarpaMmma.

Bxon 1

Boixon Q

Tumn Tumn

PucyHok 7.57

Honyctumbln gnanasoH 3HadeHun T ot 0 go 4147200000 mc unu 48 gHen.

BpeMﬂ 3aEPXKN BKITIOYEHNA N €OUHULIbI USMEPEHUA BPEMEHN HACTpanBaloTCA Ha NaHenn ceoncTs Ob.

CeoicTea TOM 0 x
= A

i

 [lapameTps

MacwTah spereHi CEK

| Bpemn sagepxin sknosetna 2
% [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 oTknoveHus (TOF) ncnonb3ayetca Ans 3agepxky oTkNYeHns Bbixoga. Ha Beixoge Q Tavimepa
NOSIBUTCS CUrHamn norumyeckor «1» no ppoHTy curHana Ha Bxoge |, oTcueT BpemeHu 3apepxku oTknoveHus Toff
HayHeTCs MO KaXAoMy crafdy BXOAHOro curHana. locne OTKMYeHWsI BXOOQHOIO CurHama Ha BbIXoAde MOsIBUTCS
curHan noruveckoro «0» ¢ 3agepxkon Toff.

TOF1

be| Toff

o ",

PucyHok 7.59

Pa60Ty Taﬁmepa obbsacHaeT npmeeneHHada Ha pUCyHKe HMXe aunarpamMmma.

sont [ [,

Bbixon Q
t
T3an Tzan
PucyHok 7.60

Honyctumbln gnanasoH 3HadeHun T3ag ot 0 go 4147200000 mc unu 48 gHen.

BpeMﬂ 3aEPXKN BbIKITIOYEeHUA N eANHUL bl NSMEepEHNA BpeMEHN HaCTpanBaroTCA Ha NaHenmn ceonicTB 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 n(pubopoB ¢ YacaMu pearnibHOro BpEMEHMU.
WHTepBaneHbi Taimep (CLOCK) ncnonb3yetcs ang opMmpoBaHns nMmnynbca BKIOYEHMS Bbixoda Q no vacam
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 HMXKe gunarpamMmma.

Boixon Q)

TE l TDTIU'I

PucyHok 7.63

Ecnun 3ajaHHOe 3HadYeHne BpeMeHU OTKNKYEeHUA MeHblle BpeMeHU BKIMHYeHUdA, ToO AunarpamMmma 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

Jonyctumbln AnanasoH 3HaYeHUN Tein. U Torkn. OT 0,00 ¢ 4o 24 u.

,El,aTa N BpeM4a BKIMKOYEHNA U OTKIMIOYEeHUA HacTpanBaeTCcAa Ha NaHeNnn cBoncTB OB.
CeoicTea CLOCK
= A
728l |

+ [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)

s | | MTIPUMEYAHUE
1 | |NHTepBanbHbIn Taimep ¢ HegenbHbiM umknom (CLOCKWEEK) goctyneH Tonbko Ans npubopos ¢ Yacamu
—=— | peanbHOro BpeMeHM.

WHTepBanbHbI Tamep ¢ HegenbHbiM uuknom (CLOCKWEEK) wucnonb3dyetcs ana chopMupoBaHUA UMMynbca
BKITOYEHMST BbIXxoda Q no yacam pearnbHOro BpeMEHM C y4eToM AHeN Hepenu. Bpems Bkntovenuns Th n oTknoveHus
Tl Bbixoga Q v gHu Hegenu paboTbl yCTaHABMNMBAIOT 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,.

Th|cLock
Tl

| &

PucyHok 7.68

Jonyctumblin AnanasoH 3Ha4eHUN Ten U Torkn OT 0,00 € 00 24 u.

HacTtpolika BpeMeHM BKITHOYEHMS N OTKIIOYEHNS] U yKa3aHue AHEN Heaenv NpovM3BOAnNTCs Ha naHenu ceoncTs Pb.

Ceolictea CLOCK WEEK
=] A
T=4l |
“ [lapametps
~

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 uMnynbcoB (BLINK) 7.2.3.1.

7.2.3.1 NeHepaTop npaAMoyronbHbix MnynbcoB (BLINK)

leHepaTop npsimoyronbHbix uMnynbcoB (BLINK) ncnonb3yetca onst dhopmMupoBaHUs MpsiMOYTofibHbIX UMMYITbCOB
nynscaunn. Ha Bbixoge Q reHepaTopa OPMUPYIOTCA MMMYNbCbl C 3agdaHHbIMW NapameTpamu OIMTEeNbHOCTU
BKMOYEHHOIO (Ten — CUrHaAN normdeckon «1») n OTKNOYEHHOro (Tomn — curHan nornyeckoro «0») cOCTOAHUA Ha

BpEMSs OENCTBUA yrpaBnsitoLero curHana Ha exoge | (curHan norndeckon «1»).
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BLINKA1

1c| Th
-2c| Tl

PucyHok 7.70

Paboty reHepaTopa NosiCHAET NpUBEAEHHAs HAa PUCYHKE HVbKe AuarpaMma.

Bxon 1

Boixon Q

Jonyctumbln AnanasoH 3HaYeHUN Ten U Torkn: OT 0 0 4233600000 mc nnu 49 aHein.

OnuTeneHOCTb BKIMIOYEHHOTO Y OTKITHOYEHHOIO COCTOSHUI HAcTpamBaloTCs Ha naHenu ceoncts Pb.

MapameTp Th cooTBeTcTBYET Takn.

MapameTp Tl cooTBeTCTBYET Torvn.

7.2.4 CYyeTUYMKHN

-

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) ucnonbayercs Ans nogcyeta 3agaHHoro yncna nmnynbcoB N (Bxog N
— yCTaBka u4ucrna umnynbcoB). Ha Bbixoge Q cyeTyMka nOSIBATCS MMMYMbC CUrHana norndeckom «1» ¢
AnuTenbHOCTbIO paboyero umkna npubopa (Tumkn), ecnu ynucno npuxoaswimMx Ha Bxod C uUMNynNbLCOB AOCTUrHET

YCTaHOBJIEHHOIO 3Ha4YeHNA N.
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10| N

PucyHok 7.73

Pa60Ty CYEeTYMKa NoACHAET NpuBeaeHHaa Ha pUCYHKe HWXe anarpamMmma.

1 2 345 N

sont _[][][]]] L.

Bobixon Q

t

Tumien

PucyHok 7.74

[onyctumbin gnanasoH 3HadeHuin ymcna nmnynscos N: ot 0 o 65535.

Yucno umnynbcoB N 1 napameTtp coxpaHeHus coctosiHus B IN3Y 3agatoTca Ha naHenu ceoncts Ob.

CeoicTea CT

= 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 YHunBepcanbHbIn cyeTuuk (CTN)

YHuBepcanbHbii cyetunk (CTN) umcnonb3yeTcda aond npsamoro M obpatHoro cyeta. Onepauus «npsAMON CHET»
BbINOSTHAETCH NO NepeaHemy poHTY MMMyrnbca Ha Bxoge npsMoro cyeta U, 4To yBenuumnBaeT 3HavYeHne BbIXOOQHOIO
curHana Q. Umnynbebl, Nnpuxogdawne Ha Bxog D («obpaTHbIi cyeT»), ymMeHbLUAoOT 3HadYeHne Bbixoga Q. B cnyyae
nocTynneHuns Ha Bxog R curHana nornveckon «1», BbIxof cyeTymnka Q yctaHaBnmMBaeTcs B 3HadeHme Bxoga N.

CTN1
V1

Q—x

~<_a |

W

o

[
‘ZIIDC

PucyHok 7.76

Pa60Ty CYEeTYMKa NoACHAET NpuBeaeHHaa 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 NOCTyNneHMsa curHanos Ha Bxoabl U n D npuoputeTHbIM aiBnsieTca curHan exoga U.
Jonyctumbin ananasoH 3Ha4eHnn uncrna nmnynscos N: ot 0 o 65535.
3HayeHune N 1 napameTp coxpaHeHus coctosiHus B [3Y 3agatoTca Ha naHenu ceoncTs Pb.

CeoiicTEa CTH
v =
- = Al |

w [lapameTps
CoxpaHeHWe CoCTORHMA Het e

YoTaeka 1
w [lpouee

KormmeHTapiA

CoxpaHeHWe COCTORHWAA
CoxpaHAeT BHYTDEHHEE COCTOAHWME KOMMNOHEHTE B
SHEQrOHE33BMCHMMON NaMATH

PucyHok 7.78

7.2.4.3 NHKpeMeHTHbIN c4eTyuk (CTU)

WHkpemeHTHbIN cyeTvmk (CTU) ncnonbayetcs Ana noacyera yvcna nMnynbcoB, Npuxoasiux Ha Bxopg, C. Ha Bbixoae
Q c4yeTuMKa NOABUTCS MMMYIbC CUTHaMNa JIorm4eckomn «1», ecnm Yncno Npuxogsawmx Ha BXO4 UMMNyNbCOB AOCTUTHET

ycTtaHoBneHHoro 3HavyeHust Ha Bxoge N (N — ycraBka).

V1 >_T )

CTu1

Q—<_ Q|

V.

|z:l:lf.'>

0

PucyHok 7.79

Pa60Ty CYETYMKa NOACHAET nNpuBeaeHHaa Ha pUCYHKEe 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 UCnonb3oBaTb YHUBEPCANbHbIV

III cyetumk CTN 7.2.4.2.
HonycTumbii gnanasoH 3HaveHu yncna nvnynscos N: ot 0 go 65535.

Cuyetumk copacbiBaetcs B 0 no nepegHeMy hpoHTY MMMynbca Ha Bxode R. B cnyyae ogHoBpeMeHHOro NocTynieHust
CUrHanoB Ha BXOAbl NPUOPUTETHBLIM ABNSAETCH curHan exoda R.

Yucno nmnynecoB N 3agaetcsi Ha naHenu ceoncTs Pb.
Ceoictea CTU
=4
+ [lapametps
50
v  [lpouee

KommeHTapui

Ycraexa
JagaeT yoTaBky

PucyHok 7.81
7.2.5 PerynaTopbl

« MWO-perynatop (PID) 7.2.5.1

7.2.5.1 NO-perynaTtop (PID)

PID1

Enable >_T ' = S x;{ @
— Pv : _

SP > op

PucyHok 7.82

MNO-perynartop ucnonb3yeTcs ANis peanusaumym NponopumMoHanbHO-MHTerpanbHo-guddepeHumansHoro (MAL)
3aKoHa perynmpoBaHusl.
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®yHKumoHanbHbIN 6nok MUO-perynatopa

3apaHue |+ WcnonHutensHoe
—_— 1 AL | OrpaHnumutens > .
YyCTPOMCTBO
PucyHok 7.83
Bxoabl 6noka
Tabnuua 7.1 — Bxogbl 6noka
Ha3saHue Tun OnucaHue 3HayeHus
E Bynesckun PaspelueHmne Ha paboTty 6rnoka. B BbIkno4eHHOM 0 — BblkntoueH;
COCTOSIHMM Ha BbIXof 6roka nogaeTcst 3HaveHue, 1 — BknoueH
3aJaHHOE B CBOWCTBE «BbIXOAHAs MOLHOCTb»
Pv C nnaBatowien | TekyLiee 3Ha4YeHMe perynnupyemon BenUUYnHbI
3anaTon
Sp C nnaBatowien | 3agaHHOe 3HAYEHUE perynmpyeMon BenymHbI
3anaTon
Bbixoabl 6noka
Tabnuua 7.2 — Bbixoabl 6noka
HasBaHue Tun OnucaHue 3Ha4vyeHusn
Pwr C nnaBatwuienn | BbixogHas 0...100
3anaTon MOLLIHOCTb, %
CBoucrBa
Tabnuua 7.3 — OnucaHne CBOUCTB
HasBaHue Tun OnucaHue 3HaveHus
Pexum pabotbl | Bynesckuin Pexvmbl paboThl perynsitopa: 0 — Harpeatens;
perynaTopa *  pEexXum «HarpesaTenby, 1 — XonoaunbHwk
ucnonb3yercs Ansi
yrnpaBrneHns
NCMOSTHUTENBHBIMY
MexaH1u3mamu,
BO34ENCTBNE KOTOPbIX
NPVBOAMT K POCTY
3HaYeHWs perynupyemon
BESTNYUHbI;
*  PEXUM «XONOAUIBHUKY,
ncnonb3yetcs ans
yrnpaBrneHns
WCMOSTHUTENBHBIMU
MexaHu3mamu,
BO30ENCTBUE KOTOPbIX
NPVBOAMUT K CHXXEHUIO
3HaYeHWs perynupyemon
BENNYUHBI
BbixogHas C nnaBaroLlen BbixogHast MOLHOCTL B 0..100
MOLLIHOCTb 3ansToun BbIKIMOYEHHOM COCTOSIHUM, %
Oudbdepen- C nnasatoLuen OuddepeHumansbHbIn
LmanbHbIn 3ansaTon KO3 PULMEHT C KOTOPbLIM -3,402823E+38...3,402823E+38
K09 pUUMNEHT pabotaet M1
WHTerpanbHbin | C nnasatoLLemn WHTerpanbHbIn KO3 MOULNEHT C
KoadhPMUMEHT | 3ansTon KoTopbiMm pabotaet MNMNA —3,402823E+38...3,402823E+38
Mponopuuo- C nnaBatoLen MponopuunoHanbHbIn
HanbHbIN 3ansaTon KO3(PPULMEHT C KOTOPbLIM 0...100
Ko hULMEHT pabotaet ML
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MpogomkeHue Tabnuubl 7.3

HasBaHune Tun OnucaHwue 3HaueHusn
MuHnmanbHasa | C nnasatollen HwxHee orpaHuyeHne
MOLLIHOCTb 3anaTon BblAaBaemMon MoLwWwHocTH, % 0...100 (20)
(3Ha4eHune no
YMOJYaHUIO)
MakcumansHas | C nnaBatoLlem BepxHee orpaHnyeHune
MOLLHOCTb 3ansATon BblgaBaemown MoLlHocTU, % 0...100 (80)
(3Ha4eHune no
YMOn4aHumio)
3anyck AHP Bynesckun MNepemeHHasn, koTopas reHepupyeT |0 — CTon;
3anycKk aBTOHaCTpPOWKM perynatopa | 1 — 3anyck
B Cry4yae nogaydv 3HavyeHns «1».
3HadeHne gaHHOM NepeMeHHOMN
3a4aeTcsd ¢ NOMOLLbIo Brioka
«3anuck B Pb»
ABTOHacTpounka
W R

AsToHacTpoiika M[-perynsatopa NpoBOANTCA C NOMOLLbI0 BrokoB YTeHns v 3anucy O6 4.3.6 (], [CJ+).

[lna 3anycka aBTOHaAcCTponkn cnegyet fobaentb 6rok 3anucb B ®B v npuesasatb ero k nepemeHHon 3anyck AHP

MNAO-perynatopa.

Enable -

t-n
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PID1
e [ Pt
5
[ P
Wrnte to FB Read from FB
Write to FB Read from FBE
Whte to FB Read from FB
Wnteto FB Read from FB
Write to FB
Wnte to FB
Wnte to FB
PucyHok 7.84
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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

3HayeHust ocTanbHbIX napameTpoB @B MOXHO 3agaBaTb C Momolybko Grnoka 3anucb B @B, kak nokasaHo Ha
pUCYHKe Bbllle, MMb0o HacTpanBaTb Ha NaHerny CBOMCTB.

C nomouybto 6riokoB YteHne ns ®b cumTbiBalOTCA 3Ha4YeHUs napaMeTpoB PaccuyuTaHHbIM NPONOPLUOHANbLHbLIN
koadppmumeHT, PaccuuTaHHbIA MHTeErpanbHbii  Ko3adcuumeHT, PaccuuTaHHbIn AuddepeHUnanbHbIN
Ko3adppuumeHT 1 Pnar OKOHYaHUA aBTOHACTPOMNKMW.

[nsa ctapTa aBTOHACTPONKM cneayeT nofgaTe curHan norndeckon «1» Ha sxog E.

Mo 3aBeplieHUM npouecca aBTOHACTPOWMKU ANA  YTeHUA [OCTYMHbl HOBble 3HavyeHUs1 KO3(MMULMEHTOB:
PaccuuTaHHbIM nponopuuoHanbHbIn KO3 chuumeHT, PaccuutaHHOe BpeMs UHTErpupoBaHus 1
PaccuutaHHoe Bpems audcepeHunpoBaHua. MNapameTp ®Pnar oKOH4aHUA aBTOHACTPOWMKMU BLICTaBNSAETCA B
3Ha4eHue nornyeckon egnHuubl. Ecrnv nocne aBToHacTpoiku cbpocute Bxoq 3anyck AHP B 3HaueHue normyeckoro
Hyns, To cOpocuTca 1 conar OKOHYaHus.

BHUMAHUE . .

driar OkOH4YaHUS aBTOHACTPONKM HAXOAUTCHA B COCTOSIHMM NTOTMYECKON €AMHMLbI OAMH LMK,
Ecnun cbpocute Bxog 3anyck AHP B 3HauyeHue normyeckoro Hyns OO OKOHYaHWS HacTPOMKW, TO MpoLece
OCTaHaBnMBaeTCcs, corar OKOH4YaHUS He BbICTABMSETCS, HOBbIE 3HAYEeHMs KO3 PULMEHTOB HE BBIYUCTIAIOTCS.

Bo Bpemsa npouecca HacTtporkum Ha Bbixog [NW[-perynatopa nogaetcsi TecTtoBasi MOLLHOCTb, OrpaHu4eHHas
3Ha4yeHVaAMKU napaMmeTpoB MakcumanbHasi MOWHOCTb U MUHUManbHasi MOLWHOCTb.

MNocnepoBaTenbHOCTb aBTOHaCTp0I7IKI/I Ana pexunma «HarpeBaTenb»:

1. Tekyluee 3HavyeHne MeHbLLEe YCTaBKM, Ha BbIXoA 6rioka nogaeTca MakcMManbHas MOLLHOCTL (B
COOTBETCTBUM C HACTporKamu).

2. Kak TonbKo Tekyllee 3HauyeHue cTaHeT bonblue ycTaBku, Ha Bbixod 6rioka nogaetcst MUHUMarbHas
MOLLIHOCTb.

3. TllosTopeHue 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, MpU KOTOPOW HEBO3MOXHO [OCTUYb YCTaBKW,
NpOoLIeCC aBTOHACTPOMKN HE 3aKOHYMTCS, MOKa OH He ByaeT cOpOLLEH BPYUHYIO.

7.3 Makpochbl npoeKkTa

Pasgen Makpocbl npoekTa COAepXWT CO3[4aHHble Monb3oBaTenem WM 3arpyKeHHble C MOMOLLbI MeHeaXepa
KoMnoHeHToB 4.10 makpocsl.
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BUOnMoTEKS KOMMOHEHTOE B x
gl & X

Makpocbl npoexKTa M

= Macros 1
OToyToTEYET

= Macros 2
OTcyTcTEYET

f}{ DyYHKUMA
'Fb DyYHKUNOHANbHBIR Dok

M Maxkpocol npoekTa

PucyHok 7.86

Ons nobasneHus MakpocCa B MNpPOEeKT crnenyet nepetawntb MakpoCc M3 naHenm Bbubnunoteka komnoHeHTOB 3.3 Ha
XOnnCT.

1 b X || BMONMOTEKE KOMNOHEHT OB L B x
g il & X
B N T | - Makpochbl NnpoeKTa M

i W Macros 1

P — - . OtcyTcTByer
| Macros 1 | : -
i— ----- _p——— i 0 —~ Q2
el |1 BooMbw -
= Macros 2
o Oroyroteyer
— Q3
] B e
04 fb DYHKLWOHANBHBIR Bnok

M Makpochl npoekTa

o B 1Y
PucyHok 7.87

YTto0bbI yoanutb MakpocC U3 naHenu, cnenyet BblAeNnnTb Hy)KHbII7I MaKpOC N HaXaTb Ha KHOMKY x

PekomeHaaLmm no co3gaHnio MakpocoB NpuBeaeHsbl B pasgene Pabota ¢ makpocamm 4.11.

7.4 ®yHKumMA Ha ST

Ecnu B npoekTe co3gaHbl pyHKLMK Ha a3bike ST 4.12.1, oHn OyayT AOCTYNHbI B OMONMoTeke KOMMOHEHTOB.
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BMBNMOTEeKa KOMNOHEHTOB 8 x

8- il &

@DYHKLUMK Ha ST v

== function1

== function2

X oynkums

fb @yHkumonanshblii 6nok
M Makpocel npoexra

X" oyHkunm Ha ST

i

PucyHok 7.88

MecTta ucnonb3oBaHuA (pyHKUUMK
[ns npocmoTpa Bce MECT UCMONb30BaHWs PYHKLMMW Criegyer:

1. Haxatb [MKM Ha ums dyHKuun.

2. Bblbpatb nyHKT %] MokasaTk MecTa MCNONbL30BaHMS. ...

BMBAMOTEKa KOMNOHEHTOB B ox | .

g il &

| @yHKuUumM Ha ST ol

&  Pepaktupoeate dyHKUMIC

. ¥ ¥aanuTe KOMNOHEHT
== function2

X oynkums
fb @yHkumonanshblii 6nok
| M Makpocei npoexra
X" oyHkunm Ha ST
|

PucyHok 7.89

@ [MoKazaTe MECTa MCNOARICEAHKMA...

B HMXXHEeN YacTu okHa oTKpoeTcst NnaHens Mecta ucnonb3oBaHusA (PyHKUUN, HA KOTOPOM 0TOBpasaTca

MecTa UCMonb3oBaHWs DYHKLMKN Ha CXeMe U B pedakTope pyHKLUUIA.
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MeCTa MCNoNB30BaHMA @yHKUMK functionl

function12

| PyHKLMM
function2[line 10, pos 17]: function2 := function1{inputVariable):

PucyHok 7.90

3. Haxatb NKM Ha cTpoKy ¢ MECTOM MCMONb30BaHUS (PYHKLMK.

4. BblbpaTb MNYHKT g MepenTN K MECTY UCNOSIb30OBAHMS.

MecTa Mcnons3o8aHKA dyHKUMK functionl
—}. Cxema
function11
function12
—} PYHKL MK
functionZ[line 10. pas 1/]: functionZ = function1iinputVanab | Mepeiit k mecTy ucnonbsoeais

) OBHOBWTL BCE MECTE MCMOALSOE3HNA F5

PucyHok 7.91

<D0|<yc CMECTUTCA B MeCTa UCNoib30BaHNA d)yHKLJ,VIVI Ha CXemMme uinn B pegakrtope d)yHKU,I/II/I.

NPUMEYAHUE
|I| [BonHon knuk JIKM npmMBoguT K TOMY Xe pesynbrary.

Ecnu B xooe paboTbl ¢ Nporpammoin MecTa MCrosb30BaHUS (YHKLMN U3MEHUIUCL, criedyeT oGHOBMT nNaHenbs Mecta
Mcnonb3oBaHus PyHKUMK:

1. Haxartb KM Ha niobyto cTpoky naHenw.

2. Bblbpatb nyHKT ) OBHOBUTL BCE MECTa UCTONb3OBaHU.

Mepexopn Kk peaakTopy pyHKLUN
[ns nepexona k PegakTopy pyHKuun 4.12.1 cnegyer:
1. Haxatb [MKM Ha ums dyHkumun.

2. Bbibpatb nyHKT PegakTupoBaTb (hyHKUMIO.
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BMBNWMOTEKA KOMNOHEHTOB = x|
g::v .l ﬁ_“ .....
| @yHKuUuM Ha ST il A

E Mokasate MecTa MCNoAL3CEaHWA. ..

#  Pegaktupceate dyHKUNID

¥ ¥aanuTe KoMNOHEHT

== function2

X oyuxkums L

fb eyHkumoHanbHbIl 6ok

M Makpochl npoexra

X @YHKLIMK Ha ST

| SRR
PucyHok 7.92
OTkpoeTcs peaaktop dyHkuumn 4.12.1.
YnaneHue cyHKumK
[ns yoaneHusa yHKUMKM U3 NpoeKTa cnegyer:
1. Haxatb KM Ha ums dyHkuun.
2. Bbibpatb NyHKT YAanuTb KOMMOHEHT.
BuBNMOTEKa KOMNOHEHTOB e
8-l
@yHKUMK Ha ST | .

@ [MoKazaTe MECTa MCNOARICEAHKMA...

&  Pepaktupoeate dyHKUMIC
2 YnanuTe KOMNOHEHT

=== function2

X oynkums L

fb ®ynkumonaneHwii 6ok

M Makpocel npoexra

X' @®YHKLIMK Ha ST

e SR

PucyHok 7.93
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NPEAYNPEXOEHUE
Ecnun doyHKUMA ncnonb3yeTcsa Ha Cxeme U/unm B Apyrmx yHKUMSX, yaaneHne MOXeT NPUBecTU K

owmnbKam KOMNUIALUK.

7.5 PyHKUMOHaNbHbIN 650K Ha ST
Ecnu B npoekTte cosgaHbl yHKUMOHanNbHble 6rnokn Ha asbike ST 4.12.2, oHn ByayT AOCTynHbI B Gubnuoteke
KOMMOHEHTOB.

BUBNMOTEKa KOMNOHEHTOB

avil &

@yHKLUMOHAaNbHbIe 6Gnokn Ha ST "

£T1 functionblock1

£T1 functionblock2

X oyuxkums
fb oyukumonanbhbiii 6ok
M Makpockl npoexTa
T
fX' oynkumm Ha ST

o’ DOYHKLWOHANbHBIE GM0KK Ha ST

PucyHok 7.94

MecTta ncnonb3oBaHnsa PyHKLMOHANbLHOro 6noka
,U,J'Iﬂ NpoOCMOTpPa BCEX MECT UCIMOJ1b30BaHUA (*)yHKLI,MVI cnepnyert:

1. Haxatb NMKM Ha umsa dyHKumoHansHoro 6rnoka.

2. BbibpaTb NyHKT #1 oka3aTb MecTa MCONb3OBaHMS....
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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 oyukumonanbhbiii 6ok
M Makpocel npoexra

X" oynkumm na ST

o’ DOYHKLWOHANbHBIE GM0KK Ha ST

PucyHok 7.95

B HWxHel yacTu okHa oTkpoeTcs naHenb MecTta Mcnonb3oBaHUA PyHKLMK, HA KOTOPOW oToBpasaTes
MecTa MCNonb30BaHUs hyHKLMKN Ha CXEME U B peaKTope.

MeCTa MCNonB30BaHWA dyHKUMOHaNEHOro 6noka functionblock2

-1 Cxema
functionblock2
functionblock22
functionblock23

PucyHok 7.96
HaxaTtb NKM Ha cTpoKy ¢ MECTOM UCMNOMb30BaHUA yHKLNOHANbLHOro 6roka.

BbibpaTtb nyHKT g MepenTn K MECTY NCMNONb30BaHUA.

MecCTa Mcnone3osaHua @yHKUMOHaNneHoro 6noka functionblock2

=} Cxema

1
functionblock _El MNepelT K MECTY MCNCAES0EIHMS

) OBHOBWTL BCE MECTE MCMOALSOE3HNA F5

functionblock

PucyHok 7.97
®okyc cCMeCTUTCS B MeCTa UCMOoNb30BaHNs (OYHKLMOHANbHOro 6rioka Ha cxeme unu B pegakrope.

NPUMEYAHUE
|I| OsonHon knuk JIKM npuBoauT K TOMY Xe pesynesrary.
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Ecnu B xoge paboTbl C nporpamMmor MecTa WMCMNONb30BaHWUs QYHKUMOHAmNbHbLIX OMOKOB W3MEHWNUCb, Crnepyet
06HoBUT NnaHenb MecTa ncnonb3oBaHus PYHKLMOHANIbHOIO GJl0Ka:

1. Haxartb NKM Ha niobyto cTpoky naHenw.
2. Bblbpatb nyHKT ) OBHOBUTL BCE MECTa UCTONb30BaHUA.

Mepexopn k peaakTopy (hbyHKLUMOHaANbLHOro 6rokKa

Insa nepexoga k PegakTtopy dyHKUMOHanbHoro 6rnoka 4.12.2 cnegyer:
1. Haxatb NMKM Ha umsa dyHKumn.
2. Bbibpatb nyHKT PegakTupoBaTh (pyHKLNOHANbHbIN 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 7.98
OTKpoeTca pefakTop yHKUMOHanbHoro 6rnoka 4.12.2.

YaaneHue hyHKUUN

[nsa ynaneHus yHKLMM N3 NpOEKTa crieayer:
1. Haxatb NMKM Ha nma gyHKumm.
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
|
PucyHok 7.99

NPEAYNPEXOEHUE
CD Ecnun doyHKUMA MCnonb3yeTcst Ha cxeme U/Unu B ApYrux YHKUMSIX, yaaneHue MOXeT NMPUBECTH K
oLInBKaM KOMNUMALMN.

7.6 dnemMmeHTbI ynpaBrneHus

* Mertka;

+ Bgog/BbiBog (int/float);

+ Bsog/BbiBoa (Boolean);

e [nHaMmnyeckum TeKkcrT;

*  KombuHupoBaHHbIn cnncok (ComboBox).

OneMeHTbI NCNoMb3yTCA Ans opopMneHnst gucnnes npubopa nuHerku npudopos MP200 n MM 120.

7.6.1 MeTka

AnemeHT MeTka npeagHasHadeH ans pasMeLLleHns TEKCTOBOro 6roka B CTpoKe aKkpaHa.

HacTtponka cBoucTB

[lns KOppeKkTHoro oToGpaXkeHUsl Ha aKkpaHe Npubopa cregyeT ykasaTb KOOPAUHATHLI PacMONOXEHUS Y BBECTU TEKCT
Ha naHenu 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 7.100

KoopauHaTtbl
[ns pacnonoxeHus NepBoro cuMBona aremeHTa no ocsm X n Y cneayeT ykasaTtb koopauHaTtbl. OTcyeT koopauHat
no o6enm ocsam HaumHaetcs ¢ 0:

* 1o ocu X — cnesa Hanpao oT 0 go 15 (B 3aBMCMMOCTM OT cBOMCTBa [AnuHa);

* noocu Y — cBepxy BHM3 (B 3aBUCUMOCTM OT KONMYECTBA CTPOK 3KpaHa, yCTaHOBMNEHHOIo B peakTope

3KpaHoB).

3HayeHne koopauHaTt (Uenoe 4MCro) MOXHO 3adaTb B BbiMagalollemM MeHH B CTpoke koopauHatbl (X u Y
HacTpauBatoTCs OAMHAKOBO):

+  KoopmmHans
3 v
Y- 1

PucyHok 7.101

B Bbinagatowem MeHto MOXHO BbibpaTb cnocob 3agaHusi KOOPAMHAT: KOHCTaHTa uUnu nepemeHHas. [ns BbiGopa
HEeM3MEeHHOro PacrooXeHWs aNeMeHTa crieyeT ykasaTb 3Ha4eHne KOOpAMHaThI B Nnosie BBoAA.

[na co3paHua Gerywien cTpoku crneayet BbiOpaTe BapuaHT lMepemeHHaa n Haxatb kHOnky Bbibop. OTkpoertcs
Tabnuua nepemeHHbIX 6, B Hel crieqyeT BblbpaTh NepeMeHHyo LIeNoYMCNeHHOro Tnna, kotopast Oyaet onpenensaTb
3Ha4yeHne KoopaMHaThl, U HaxxaTb kHonky OK. BeibpaHHas nepemeHHas byaeT otobpaxaTbCcs B norne BBoga:

KoncTaHTa

o Tlepemennan [a] BriSop

PucyHok 7.102

MapameTpbl
* TeKcT — B none BBOAUTCH TEKCT, KOTOPLIN ByaeT otobpaxaTbcs Ha akpaHe npubopa. [nvHa TekcTa He
OOMXKHa NpeBbIWaTh 3HaYeHne, ykasaHHoe Ans napamerpa AnuHa.
*  [OnuHa — MakcumarbHOE KOnmM4ecTBO 0TobpaxkaemMbliX 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 7.103

OTobpaxeHune
B pepakTope akpaHoB oTobpaxkaeTcs, kak OyaeT BbIrmageTb anemeHT MeTka Ha akpaHe npubopa.

TEKCT 1

PucyHok 7.104
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 paboThl anemMeHTa creayeT ykasaTb KOOpAMHaThl PacnoioXXeHUs U HacTpouTb NapaMeTpbl BBoaa/
BblBOAA Ha NaHesnun 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

Pepaktnpyemocte CBOWCTBA

PucyHok 7.105

Owana3oH

® KOHTpOnb — OorpaHun4yeHune 3Ha4yeHud, KoTopoe nornb3oBaTesib BBOOAUT C nuueBon NaHenu npm6opa.
OrpaqueHme He pacnpoCcTpaHAeTCA Ha 3Ha4yeHune, nony4eHHoe B Xxo4e pa6OTbI nporpamMmmsbil;

* MaKCMMYM — MaKCnmMalibHO€E 3Ha4YeHune napameTpa anda BBoAa;

* MMHVIMyM — MWHUManbHOEe 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 3aBMCMMOCTN OT cBONCTBa [AnuHa);
* Mo ocu Y — cBepxy BHM3 (B 3aBMCMMOCTM OT KONMYECTBA CTPOK 3KpaHa, YCTaHOBIIEHHOIO B pefakTope
3KpaHoB).

3HayeHne koopauHaT (Lenoe 4MCrio) MOXHO 3aAaTb B BbiMadalolleM MeHo B CTpoke koopauHatbl (X n Y
HacTpanBaloTCs OQUHAKOBO):

w  KoopmHamn
3 v
i 1]

PucyHok 7.106

B Bbinagatolem MEHK MOXHO Bbl6paTb cnocob 3apgaHus KoopaAuHaT:. KOHCTaHTa UM nepemMmeHHas. Ons Bbl60pa
HEeNn3MeHHOro pacnosioXeHua arnemMeHTa crieayeT ykasaTb 3Ha4deHne KoopanHaTthl B nosfie BBoAa.

Ina cosnaHusa Gerywiei CTpoku criedyeT BbiopaTb BapuaHT MepeMeHHas n HaxaTb KHomnky Bbi6op. OTkpoetcs
Tabnvua nepemMeHHbIx 6, B Hell criedyeT BblbpaTh NepeMeHHyo LienoYMCcieHHOro Tuna, kotopasi byaeT onpenensaTb
3HayeHne KoopaMHaThbl, U HaxaTb kHonky OK. BeibpaHHas nepemeHHas ByneT oToGpaxaTbcs B norne Beoaa:

KaoncTanTa

a T‘] [a] BriGop

PucyHok 7.107
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MapameTpbl

MepemeHHas — nNpuBA3Ka K NepeMeHHOWN NpPoeKTa (LenovYmMcneHHon nnu ¢ nnasatoLLen Todkon). Ans
BbIOOpa NepeMeHHON cneayeT HaxaTb KHOMKY «...» U BblOpaTh B Tabnvue nepeMeHHbIX 6;

Tun nepemeHHON — BbIOOP THMNa NEPEMEHHON: LIENOYUCNEHHBIN NN BeLLleCTBEHHbIN. Ecnu nepemeHHas
ellle He NpuBsidaHa, TO HeobXo4MMO 3a4aThb TUM;

3HaKkoB — CyMMapHOe KONMYeCcTBO OTOOpaXaeMbix 3HAKOB A0 M NOCHe 3andTown;

Mocne 3anATOM — KONMYECTBO 3HAKOB NOCIEe 3anATon: 40 6 3HAKOB UNK onpeaensieTcs aBToMaTtuyeckm
(ABTO). Bonee nogpoOHyto MHOPMaLMIO YATaTe B pykogodcmee 1o 3KClyamauyuu npubopa;

TekcT [0 — TEKCT crneBa OT YNCIOBOIO 3HAYEHNS;

TeKkcT nocne — TEKCT cnpaBa OT YUCMOBOrO 3HAYEHNS;

PepakTtupyemo — ecnv BbibpaHo [la, To 3Ha4yeHne Np1Bsi3aHHON NEPEMEHHON MOXHO N3MEHATL C
MOMOLLbIO KHOMOK Ha NMuEeBon naHenu npnbopa;

OnuHa — obLaa makcumanbHas AnvHa nons, BKNoYaloLasa TeKCT 40 M Nocne 3HadYeHUsl NnepeMeHHOoN 1
CaMO 3HayeHVe NepeMEHHON.

BupnmocTb — Kk napameTpy npvBsA3bIBaeTca OyneBckas nepeMeHHas, KoTopas onpeaenseT BUanMocTb
anemeHTa.

v AwanasoH

KoHTponb [a
Makcumym 65535
MuHUMYM 0
v  KoopgwHathl
X 0
Y: 0
v [lapameTpbl
[NepemeHHan [ var1 ]
Tvn NnepemeHHOR BelwecTBeHHBIA
3HakoB 3
MNocne sanAaToM 1
TexcT no T=
TekcT nocne c
Pepaktupyemo Na
NnvHa 8
Buavmocte < He BolbpaHa =

PucyHok 7.108

OToGpaxeHune

B pepakTope akpaHoB oTobpaxkaeTcs, kak byaeT BoirmsageTs anemeHT BBoa/BbiBoA (int/float) Ha akpaHe npubopa.
=)
T=+00,0C
B

PucyHok 7.109

7.6.3 BBoa/BbiBOA (boolean)

OnemeHT BBoa/BbiBOA (boolean) npeaHasHaveH ANs BbIBOAA HA 3KpaH UMW YTEHUS! C 3KpaHa 3HayYeHus1 OyneBCckomn
nepemMeHHOMN.

HacTtponka cBoucts

[N koppekTHOW paboThl areMeHTa criedyeT ykasaTb KOOPAUHATLI PacnonoXeHUst U HaCcTpoWTb 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 7.110

KoopauHaTtbl
[ns pacnonoxeHus NepBoro cuMBona anemeHTa no ocsm X n Y cneayeT ykasaTtb koopauHaTtbl. OTcyeT koopauHat
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).

3HadyeHne koopauHaT (Lenoe 4Yucrio) MOXHO 3ajaTh B BbiNagalollemM MEHI B CTpoke koopauHatbl (X u Y
HacTpanBaloTCA OOUHAKOBO):

+  KoopmmHans
3 v
Lije 1]

PucyHok 7.111

B Bbinagatowem MeHto MOXHO BbibpaTb cnocob 3agaHusi KOOPAMHAT: KOHCTaHTa Unu nepemeHHas. [ns BbiGopa
HEM3MEHHOrO PacrooXEHWS SNEMEHTA crieyeT yKasaTb 3Ha4eHe KOOpAMHaThI B Nnose BBoAaA.

[na cospaHua Gerywien cTpoku crneayet BbiopaTe BapuaHT MepemeHHaa n Haxatb kHonky Bbibop. OTkpoertcs
Tabnuua nepemeHHbIX 6, B Hel crieqyeTt BblOpaTh NEpeMEHHY0 LIeNoYMCneHHOro Tmna, kotopast Oyaet onpegensTb
3HaveHue koopauHarthbl, 1 HaxaTtb kHonky OK. BeibpaHHasa nepemeHHast byaeTt otobpaxkaTtbecs B nosie BBOAA:

KoncTaHTa

@ {lepementan [a] BriSop

PucyHok 7.112

MapameTpbl

+ [lepemeHHass — npuBs3ka K OyneBckon nepeMeHHomn 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 crneBa OT BbIBOANUMOIO 3HAaYEHUS;

+ TeKcT nocne — TeKCT cnpaBa OT BbIBOOUMOIO 3HAYEeHUS;

* Pepaktupyemo — ecnv BeibpaHo 3Ha4yeHne la, To 3Ha4YeHne NPMBA3aHHON NePeMEHHON MOXHO U3MEHSITb C
MOMOLLbIO KHOMOK Ha NMLUEeBoR naHenu npnbopa;

*  [OnuHa — obLias MmakcumanbsHas OfMHa Nors, BKYatoLwas TeKCT 40 M MOCHe 3HaYeHUs MePEMEHHOM U
CaMo 3Ha4YeHne nepemMeHHoNn.
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* Bugnmoctb —K napameTpy npmnBA3biBaeTCA 6y1'IeBCKaﬂ nepemMeHHas, Kotopada 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” PaTo
Tekct oo Pesm_
Tekct nocne I
Pepakmipyemo Oa
T

Nmma

MakcumaneHaA AnvHa 3neMeHTa

PucyHok 7.113
OTo6paxeHune
B penakTope akpaHoB oTobparaeTcs, kak GyaeT Buirmaaetb anemeHT Beoa/BbiBog (boolean) Ha akpaHe npuGopa.
F_l'
Pexum_ABTO/!
I:I_.I

PucyHok 7.114
7.6.4 InHaMn4YeCKnn TeKCT

OnemMeHT INHaMN4YeCKMN TEKCT npeaHasHadyeH ona BbiBOAa Ha 3KpaH r|p|/|6opa OLHOW M3 HECKOSbKMX TEKCTOBbIX
CTPOK B 3aBUCMOCTU OT 3HAYEHUA I'IpVIBﬂ3aHHOl7I rlepemeHHon.

HacTtponka cBoucts
[ns 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 7.115

KoopauHaTtbl
[ns pacnonoxeHus NepBoro cuMBona anemeHTa no ocsm X n Y cneayeT ykasaTtb koopauHaTtbl. OTcyeT koopauHat
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).

3HadyeHne koopauHaT (Lenoe 4Yucrio) MOXHO 3ajaTh B BbiNagalollemM MEHI B CTpoke koopauHatbl (X u Y
HacTpanBaloTCA OOUHAKOBO):

+  KoopmmHans
3 v
Lije 1]

PucyHok 7.116

B Bbinagatowem MeHto MOXHO BbibpaTb cnocob 3agaHusi KOOPAMHAT: KOHCTaHTa Unu nepemeHHas. [ns BbiGopa
HEM3MEHHOTrO PacroNoXEHWS SNEMEHTAa crieyeT yKasaTb 3Ha4eHe KOOpAMHaThI B Nnose BBoAa.

[na cospaHua Gerywien cTpoku crniegyeT BbiopaTe BapuaHT lMepemeHHaa n Haxatb kHonky Bbibop. OTkpoertcs
Tabnuua nepemMeHHbIX, B HeWN crieqyeT BblOpaTh NepeMeHHY0 LenoYnucrneHHoro Tuna, kotopasa byaer onpegensatb
3Ha4YeHne KoopaMHaThl, U HaxaTtb kHonky OK. BeibpaHHas nepemeHHas byaeT otobpaxaTbCcsi B none BBoga:

KoncTaHTa

@ {lepementan [a] BriSop

PucyHok 7.117

MapameTpbl

* MMepemeHHasas — NpuBA3Ka K LENoYnMCreHHON nepeMeHHon npoekTa. [1nsa Bbibopa nepemeHHoNn crieqyet
HaXxaTb KHOIMKY «...» 1 BblOpaTh B Tabnuue nepemMeHHbIX;

+ Cnucok cTpok — Tabnuua, 3Ha4yeHue CTPOKMN KOTOPOW BbIBOAMTCS HA 3KPaH NMpu COOTBETCTBMUN HOMepa (Ne)
CTPOKM 3HAYEHWIO MPMBA3aHHOW LenodncrneHHon nepemeHHon (MepemeHHasn). B ctonbue CumBonos
yKasblBaeTcs KONM4ecTBO CUMBOSIOB B CTPOKe. MukTorpamMma & BbIBOAWUTCS B Criyyae NpeBbiLLeHs
3HaveHus napameTpa dnuHa, Npy HaBegeHUN Kypcopa Ha NMMKTorpammy oTobpasnTcs nogckaska ¢
onvcaHvuem 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 7.118

+  [nuHa — makcumanbHas gnvHa nons. B Cny4ae npesbllleHnda ONMNHbI TEKCT 6yp,eT 0T06pa)KaTbCﬂ He
NONMHOCTbHO.

* Buammoctb — K napameTpy npmnBA3biBaeTCA 6yJ'IeBCKaF| nepemMmeHHasa, Kotopad onpenendaetr BMauMoCTb
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 7.119

7.6.5 Kom6uHMpoBaHHbIM cnucok (ComboBox)
OnemeHT KombuHupoBaHHbIN cnucok (ComboBox) vcnone3yetca ans Bbldopa OQHOW CTPOKM M3 HECKONBbKUX
TEKCTOBbIX CTPOK KHOMKamu npubopa v 3anncu B NPUBSA3AHHYIO0 NEPEMEHHYIO 3HAYEHWNS, COOTBETCTBYIOLLLErO BbIGOPY.

HacTtpounka cBoucTB

[na KoppeKkTHOW paboTbl aneMeHTa criedyeT ykasaTb KOOpPAMHAThbI 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 7.120

KoopauHaTtbl
[lns pacnonoxeHust NnepBoro cumeona anemeHTa no ocsm X 1 Y cneayeTt ykasaTb koopauHaTtbl. OTcYeT koopavHaT
no obenm ocsaAm HaunHaetcs ¢ 0:

* 1o ocu X — cnesa Hanpaso oT 0 go 15 (B 3aBMCMMOCTM OT cBONCTBa [AnuHa);
* Mo ocu Y — cBepxy BHM3 (B 3aBMCMMOCTM OT KONMYECTBA CTPOK 3KpaHa, YCTaHOBIIEHHOTO B pefdakTope
3KpaHoB).

3HayeHne koopauHaT (Lenoe YMCro) MOXHO 3adaTb B BbiMadaloleM MeH B CTpoke koopauHatel (X n Y
HacTpamnBaloTCs OQUHAKOBO):

v  KoopaHans
3 v
i 1]

PucyHok 7.121

B Bbinagarolem MEH MOXHO Bbl6paTb cnocob 3apgaHus KoopAuHaT. KOHCTaHTa UM nepemMeHHas. Ons Bbl60pa
HEeN3MeHHOIo pacrnosioXeHua arnemMeHTa crieayet ykasaTb 3Ha4eHne KoopanHaTthl B nojie BBoAa.

Ons cosgaHusa Gerywen cTpoku crieayeT BblbpaTe BapuaHT MNMepemMeHHas u HaxaTtb kHoOnky Bbi6op. OTkpoertcs
Tabnvua nepemMeHHbIX, B HEN criedyeT BbibpaTb NEPEMEHHYI0 LIeNTOYMCIIEHHOrO Tuna, Kotopas OydeT onpedenstb
3HaveHune KkoopauHathbl, 1 HaxaTtb kHornky OK. BeibpaHHasa nepemeHHas 6yaeTt otobpaxkatbcs B nore BBOAA:

KoHCTaHTE

a T‘]e [a] BbiGop

PucyHok 7.122

MapameTpbl

* [MNepemeHHasa — npuBsA3Ka K LENOYNCNEHHON NepeMeHHoN npoekTa. [ns Bbibopa nepeMeHHon creayer
HaXXaTb KHOMKY «...» 1 BblbpaTb B Tabnuue nepemMeHHbIX.

* Cnucok cTpok — Tabnuua, Homep (N2) Kaxgom CTPOKM KOTOPOW CIYXXMT AN 3anncu B NPUBA3AHHYIO
LLeNnoYncrieHHyo nepeMeHHyto npuv Bbibope 3HaveHunsa Ha gucnnee npubopa. B ctonbue Cumsonos
yKasblBaeTcs KonM4ecTBO CUMBOSIOB B CTpOKe. MNMukTorpaMma @ BbIBOAMTCA B Crlyyae NpeBbilleHNs!
3HayeHus napameTtpa [inuHa, Npu HaBedeHMN Kypcopa Ha NUKTorpaMmMy OoTobpasnTcs NoAckaska ¢
onvcaHnem oLnoBKu.
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CeoiicTa ComboBox2 B x
[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 ﬁﬂﬂﬂ—!a CTPOKW NPeBbllaeT 3alaHHOe ANA 31eMeHTa orpaHuueHme!
3 OTKNHYNTE
4

PucyHok 7.123

+ [nuHa — makcumanbHasa gnvHa nons. B Cny4ae npesbllleHnda OANMNHbI TEKCT 6yp,eT 0TO6pa)KaTbCF| He
NONMHOCTbHO.

* Buammoctb — K napameTpy npmnBA3bliBaeTCA 6yneBC|<as:| nepemMmeHHasa, Kotopad onpeaenaetr BMauMoCTb
AneMeHTa.

OT1obpaxeHune

B pepaktope akpaHOB oToOpaxkaeTcsl, kak OyaeT BuirnsaeTb anemeHT Kom6uHupoBaHHbIM cnucok (ComboBox)
Ha 3KpaHe npubopa.

B p e X U M A B TO

I:I_.|

PucyHok 7.124

7.7 Ba3oBble 3N1eMeHTbl

* TekcT;

*  WNnpgukarop;

*  VHaukaTop BbINONHEHUS;
*  [OnHaMmn4eckui TEKCT;

* BBoa/BbiBog int/float;

* BBoa/BbiBOg BpeMEHY;

« Bsoa/BbiBog IP;

e JlvHuns;

*  MHOroyronbHuk;
* Kpyr;

»  KHonka;

*  WN3obpaxeHue;

*  MetHito;

+ [pacumk.

[aHHble anemeHTbl UCnonb3yTcs ang odopmMmIieHns gucnnes npubopos ¢ rpadumyecknm uBeTHbIM KK, Ecniv Ha
3KpaH JobaBMEeHO HECKONbKO AOCTYMNHbIX ANA peaKkTMpOBaHUS 3NEMEHTOB BM3yanm3almu, TO Nopsagok ux Bbidopa
npv nomoLum kHonku SEL ByaeT onpenensaTscs nopsagkoM B cnnucke « KOMMOHEHTBI 3KpaHa» CHM3Y BBEPX (NepBbIMU
OyayT BbIAENATLCA HUKHUE SNIEMEHTDI):
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KoMnoHeHTEI IKpaHa

Texcr (TekcT)
Texcr (TekcT)
MpAMoyTonEHUK
Texcr (TekcT)
MpAMoyTonEHUK
Texcr (TekcT)
MpAMoyTonEHUK
Texcr (TekcT)
MpAMoyTonEHKK
Texcr (TekcT)
MpAMoyTroneHUK
Texcr (Tekct)
MpamoyronsHuE

MpAMoyToneHWK

(MHoroyronbHmuK)

(MHoroyronbHmuK)

(MHoroyronbHmuK)

(MHoroyronbHmuK)

(MHoroyronbHmuK)

(MHoroyronnHimg)

(MHoroyronnHimg)

PucyHok 7.125

177

M3MeHNTb NOpsaoK 3N1IeMEHTOB MOXHO NepeTaLLmB 3reMeHT B cnncke (drag & drop) unv npu NoMoLLM KOHTEKCTHOMO
MeHto, HaxaB [MKM Ha anemeHT Ha xoncTe:
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Kenwpoeats (Ctrl + C)
Beragwme (Ctrl + V)
Yaanute (Delete)

Mepemectute Boiwe (Ctrl+])

%
w,

Ha nepegHuid nnan

-

Ha 3agHWi nnax

Mepemectite Ha nepegHid naad (Ctrl+Shift+])

BriposHAaTe k Iblﬁ QKEH

PucyHok 7.126
7.71 TekcT

OnemeHT TeKCT NpeaHa3HayYeH aAnga pasmeLleHns TEKCTOBOro 6roka B aKpaHe Bn3yanmnsaumu.

Hactpowka cBoncTB

Ons KOPPEKTHOIo OTO6pa)KeHVIF| Ha 3KpaHe an60pa cnegyeTr ykasaTb KOOpAMHAaTbl pacnorioXeHud, pasmepbl
3NneMeHTa, BBECTU TEKCT U 3a4aTb Apyrme napamMeTpbl Ha NaHenu CBOWCTB.
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KoopauHaTtbl

CeoiictBa Tekcr =1k

a
¥ BHewHwi Bug

Pazmep wpudpta 48

BoipaBHMBaHue Mo ueHTpy
Ueetwpudta [ (R=0. G=0, B=0]
Hannuue dpona Het
Lleet doHa I:l [R=242, G=242, B=2
ToawwmHa pamkn 0
LieeT pamkn B -0, G=0, 8=0]

v  JaHHble
Tekcr < Pepaktupoearts >

v KoopauHaTtbl

TekcT :

¥ Moeegenune

Buaumocts < He BulbpaHa >
v Tpouee
Wima Tekct

¥ Pasmepbl
LnpwuHa 207
Bricota 77

Pasmep wpupra
Pazmep Haanucu Ha 3nemMeHTe

PucyHok 7.127

PacnonoxeHne anemeHTa onpegendeTtca no ocam Xny. KOOpLI,I/IHaTbI 3a4aloTca Ha MaHenu CBOWCTB UMK
nepemMeLlleHnem aremMeHTa no noJsito 3KpaHa. Ortcuer KoopauHat no o06eunm ocsm HaunHaetcs ¢ 0:

* o ocu X — cneea HanpaBoO, KOHEYHOE 3Ha4YeHne onpenendaeTca pasmepamm arieMeHTa n UJVIpVIHOVI 9KpaHa;
* noocnyY — CBEpPXy BHM3, KOHEYHOE 3Ha4YeHne onpeaendeTca pasMmepamMm anemMeHTa n BbICOTOMN 9KpaHa.

Pa3mepbl

Pa3mepbl ANneMeHTa onpeaendeTtca no ocam X 1 Y n 3agaiotcd Ha naHenu CBOWCTB UNU U3MEHEHMEM rpaHuy
reMeHTa Ha nore a3KpaHa.

MapameTpbl

Mpynna

MapameTp

OnucaHue

BHewHu BUA

Pasmep wpudTa

Pasmep otobpaxxaemoro B anemeHTe TekcTta: 16, 32, 48

BbipaBHMBaHue

BbipaBH/BaHWE 0TOBPaXXKaeMOro B 3riEMEHTE TEKCTA: MO JIEBOMY
Kpato, MO LEHTPY, MO NpaBoMy Kpato

LiBeT wpudcra

LiseT oTo6pakaemoro B aneMeHTe TekcTa

Hanu4yue c¢oHa

doH oTOGpakaemoro B arieMeHTe TekcTa

LiseT choHa LiBeT ooHa oToBpakaemoro B afieMeHTe TekcTa
TonwuHa pamMku TonuwmMHa pamMKku anemeHTa
LiBeT pamku LiBeT pamMku anemeHTa
HaHHble TekcT B none BBOAMTCA TEKCT, KOTOPLIV ByaeT oToOpaxaTbCsl B arieMeHTe
MoBeneHme BUAUMOCTb K napameTpy npuBssbiBaeTca OyneBckasi nepeMeHHas!, kotopasi
OyaeT onpefensitb BUAMMOCTb 3reMeHTa
Mpouee Uns OTobpaxaeTcs B CIMCKE UCNOMb3yEMbIX 3NIEMEHTOB B JIEBOW YacTy

pefakTopa BM3yanusauum
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7.7.2 Unpukatop

OnemeHT WHAuMKaTOp npegHasHavyeH pAns  oToOpaeHwss 3HadeHust OyneBCKOW MNEepemMeHHOM B 3KpaHe
BM3yanusauun. Ecnn 3HaveHve nepemeHHOM paBHO 1, TO MHOUKATOpP NpUHMMAET uBeT «True». Ecnu 3HaveHue
nepemMeHHou paBHo 0, To MHAMKATOP NPUHUMAET LBET «False».

HacTtponka cBoucTB

[N KOppeKTHOro oToGpaeHust Ha 9KpaHe npubopa cregyeT ykasaTb KOOpAMHaTbl pacrofioXeHus, pasmepsbl
anemMeHTa 1 3afaTb NapameTpbl Ha NaHernM CBOMCTB.

CeoiicTea MHaMKaTop =Y
|
v  BHewHW BUp,
Lger "True” - [R=76, G=175, B=8(
Liget "False" - [R=136, G=136, B=1
0
N

TonwwHa pamkm

Lieet pamku R=0, G=0, B=0]
v  [DaHHble

MNepemeHnHan < He BblbpaHa >
v Koopauhathl

X 60

Y: 50

¥ TlloeegeHwne

Buaumoctb < He BbIbpaHa >
V¥ Tlpouee

IE] WHawnkatop
¥ Pasmepsl

Uupuna 50

BricoTa 50

Liset "False"
LleeT MHAMKATOPA, KOTAa 3HaueHue
NpueAzaHHON nepemeHHoM - False

PucyHok 7.128

KoopauHaTtbl

PacnonoxeHue anemeHTa onpegenserca no ocam X u Y. KoopauHaTtbl 3agaloTca Ha naHenu CBOWCTB wnu
nepemMeLllieHeM anemMeHTa no nosto akpaHa. OTcyeT koopamnHaT no obemm ocsam HaunHaeTces ¢ 0:

* Mo ocu X — cresa Hanpaso, KOHeYHOE 3HaYeHne onpeaenseTca pasmepamm areMeHTa 1 LMPUHOI 3KpaHa;
* M0 OcU Y — CBEpXy BHU3, KOHEYHOE 3HAYEeHMe ONpPEeaersaeTcs pasMepamm arieMeHTa U BbICOTON aKpaHa.

Pa3mepbl

Paamepbl anemeHTa onpegensetcsa no ocaMm X u Y M 3a4aloTca Ha NaHenu CBOWCTB UMW M3MEHEHWEM rpaHuL
3NeMeHTa Ha rnore akpaHa.

MapameTpbl
Mpynna MapameTp OnucaHue
Lget “True” LiBeT anemeHTa, ecrniv 3HadeHue nNpmMBA3aHHON NepeMeHHON paBHO
TRUE
BET aNeMeHTa, ecrnv 3Ha4yeHne NpnBsa3aHHON NepeMeHHON paBHo
7 BeT “False” 4
BHewHun Bug U FALSE
TonwwmHa pamkn | TonwmHa pamkm anemeHTa
LiBeT pamku LiseT pamku anemeHTa
[aHHble MepemenHas K napameTpy npuBsa3sbiBaeTca OyneBckas nepeMeHHas ans
oTobpaxeHns
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Mpynna MapameTp OnucaHue
NoeneHue BUIMMOCTE K napameTpy npvBsiabiBaeTcs OyrneBckasi nepeMeHHasi, kotopasi
A A OyaeT onpenensitb BUAMMOCTb 3reMeHTa
OT06paxaeTcs B CnmMcke UCNonb3yeMbIX aNEMEHTOB B NEBON 4YacTu
Mpouee Uma P Y/

penaktopa susyanumsaumn

NMPUMEYAHUE
III Ecnu k napameTpy MepeMeHHas He Npussa3aHa nepemeHHas), To LiBeT anemMeHTa Bcerga Gyaet True.

7.7.3 NHankaTop BbINONHEHUSA

OnemeHT MH,EIMKaTOp BbINOJIHEHUA NpeaHa3HavYeH and 0T06pa>|<eH|/|;| 3Ha4YeHNs Lerno4McneHHon nepemeHHon nnn
nepemeHHon C NnaBaroLen TOYKON B BUAE LWKanbl Ha 9KpaHe Bu3yannsauun.

HacTtponka cBoucts

[na KoppeKkTHOro oToGpaXKeHWsi Ha 3KpaHe npubopa crieqyeT ykasaTb KoopauHaTbl pacrofioXeHusl, pasmepbl
aneMeHTa 1 3afatb napameTpbl Ha NaHernM CBONCTB.

Ceoiictea MHAMKATOP BbIMONHEeHWA B %
A

i |

v  BHewHWH BMA, ~

LgeT I R=76,G=17¢
Hanuuwe don: [la
Lger ova | | [R=242, G=2-

| | LieeT pamku - [R=0, G=0, B-

v  [laHHble

MNepemeHHas < He BbibpaHa >

Tun nepement LlenouncneHHoe
¥ 3HaueHue
MuHuMyM 0
Makcumym 4294967295
Buammocte  [a
Paamep wpud 16
v KoopauHatbl
X 33
Y: 16
v [loBeaeHwe

Buammocts < He BhibpaHa >
Vv Tllpouee
Nma NHavkaTop BEINOS
v Pasmepbl
MepemeHHan
Buibop npuesazsieaeMoiil nepemeHHoi

PucyHok 7.129

KoopauHaTtbl

PacnonoxeHvue anemeHTa onpegensietca no ocsM X M Y. KoopauHaTbl 3a4aloTcs Ha MNaHenu CBOWCTB UNK
nepemeLLeHVeM arieMeHTa Mo nosio akpaHa. OTcYeT koopaMHaT No 06enm ocsim HauymHaeTcs ¢ O:

* Mo ocu X — cneea HanpaBoO, KOHEYHOE 3Ha4YeHne onpenendeTcqa pasMmepamm arieMeHTa n LUVIpVIHOVI 9KpaHa;
* noocnY — CBepXy BHU3, KOHEYHOE 3Ha4YeHne onpeaendaeTcd pasmepamuy aremMeHTa n BbICOTON 9KpaHa.

Pa3smepbl

Pasmepbl AneMeHTa onpeaendeTtcda no ocam X n Y 1 3agalTca Ha naHenu CBOWCTB UM M3MEHEHUEM rpaHuny
rieMeHTa Ha nosne 3KpaHa. Ons BepTMKaﬂbHOVI opueHTauunm anemMmeHTa 3Ha4eHne Y A0OMKHO ObITb Bonblue 3HAYEeHUs
X.
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MapameTpbl
Mpynna MapameTp OnucaHwue
LUBeT LiBeT wkanbl anemeHTa
Hanu4wue doHa ®oH oToGpaXkaemMoro anemeHTa
BHelwwHu® BUA LiBet choHa LiBeT ooHa oTOGpakaemoro anemMeHTa
TonwuHa pamMku TonuwmHa pamMku anemeHTa
LiBeT pamku LiBeT pamku anemeHTa
MepemeHHas K napameTpy npu1Bs3bIBaeTCA LIENOYMCIIEHHas NepeMeHHasa unm
I nepemMeHHas C nnasatoLLien TOYKOM s oTobpaxeHns
aHHble — — - —
TUn nepemeHHoi Tun NPUBSA3aHHOM K 3NIEMEHTY NEPEMEHHOM: C NIaBakoLLEN TOHKOMN,
LLernoYmnCrieHHoe
MuHumym 0 % wKanbl aneMeHTa
Makcumym 100 % wkanebl n3amepeHus
3Ha4vyeHue
BuaumocTtb OTobpaxkeHne 3Ha4YeHns LWKanbl B 3NIEMEHTE
Pasvep wpudta |Pasmep wpndra otobparkaemoro B aneMmeHTe Tekcta: 16, 32, 48
NoseneHme BUAMMOCTE K napameTpy npuBsa3sbiBaeTca OyneBckasi nepeMeHHasi, kotopasi
A A OydeT onpefensitb BUAMMOCTb areMeHTa
OTobpaxkaeTcs B CIMCKE MCNOMb3yeMbIX 3NIEMEHTOB B JIEBOW YacTy
Mpouee Uma P y

pefakTopa BM3yanusauum

7.7.4 AnHaMU4YeCKNN TEKCT

OnemeHT [AUMHaAMMYeCKUM TEKCT npedHasHavyeH pnns Bblbopa M OTOOpaXKeHWst 3Ha4YeHWUs LeNOvMCIIEHHON
nepemMeHHON M3 BbiMAgaloLEero CnMcka Ha 3KpaHe Buayanusauuu. LlenodymcneHHoMy 3Ha4YeHu MOXHO 3ajaTb
TeKCcToBOe 0003Ha4YeHne, KoTopoe OyaeT oTobpaxaTbCs B BbiNagatoLeM CrUCKE.

HacTtponka cBouctB

[lna KoppekTHoro oTobpakeHust Ha SKkpaHe npubopa cnegyeT ykasaTb KOOPAWHATbLI PacrofioXeHusi, pa3mepbl

nemMeHTa u 3agaTtb NnapamMeTpbl U AaHHbIE Ha NaHENn CBOWCTB.

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 7.130
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KoopauHaTtbl

PacnonoxeHvue anemeHTa onpegenserca no ocsM X M Y. KoopauHaTbl 3a4aloTcs Ha MNaHenu CBOWCTB UK
nepemeLLeHreM drieMeHTa Mo nosio akpaHa. OTcYeT koopaMHaT No 06enm ocsim HauymHaeTcs ¢ O:

* Mo ocu X — cneea HanpaBoO, KOHEYHOE 3Ha4YeHne onpenendeTcqa pasMmepamm arieMeHTa n LUVIpVIHOVI 9KpaHa;
* noocnY — CBepXy BHU3, KOHEYHOE 3Ha4YeHne onpeaendaeTcda pasmepamy aneMeHTa n BbICOTON 9KpaHa.

Pa3mepbl

Pasmepbl ArnemMeHTa ornpependeTcda no ocdam X n Y 1 3agaloTca Ha naHenu CBOWCTB UMM M3MEHEHUEM rpaHuy
rieMeHTa Ha norie 3KkpaHa.

MapameTpbl

Mpynna

MapameTp

OnucaHune

BHewHun BuA

Paswmep wpudTa

Pa3mep otobpakaemoro B anemeHTe TekcTa: 16, 32, 48

LiBeT wpudra

LlBeT OT06pa)Ka6MOFO B 3J1IEMEHTE TeKCTa

Hanu4yue c¢oHa

doH oTOGpakaemoro B arieMeHTe TekcTa

[daHHbIe

LiBeT ¢hoHa LiBeT ooHa oToGpakaemoro B arieMeHTe TekcTa
TonwuHa pamMku TonuwmHa pamMKku anemeHTa
LiBeT pamku LiBeT pamku anemeHTa
MepemenHas K napameTpy npuBsi3bIBaeTCA NepemMeHHas s XxpaHeHus

3Ha4YeHnn

Tun nepeMeHHOM

Bri6op TMNa gaHHbIX NPUBSA3aHHOWM NepeMEHHON: LlenoYncrneHHoe
n byneBckoe

NMPUMEYAHUE

m Ecnu BeiGpaH OyneBckuii TUN NnepeMeHHON, TO BbiNaaaoLwnin
CMMCOK 3reMeHTa MOXET cofepaTb TONMbKO 4BE CTPOKM.
Ecnu BbiGpaH LENOYMCNEHHBIN TUN NEPEMEHHON, TO
BblMNadatoLLnn CNNCOK MOXKET coaepXaTb Makcumym 128
CTPOK.

Cnucok cTpok

B TabnmyHoM BuAe 3Ha4YEHMS NepEMEHHON U COOTBETCTBYOLLMNE UM
HanMeHoBaHUsi, KoTopble ByayT oTobpaxaTbcs B BbiMaatoLleM
CMMCKe aremMeHTa

Ecnn yCTaHOBJ1€HO 3Ha4YeHne [a, To 3Ha4YeHune I'IpMBFl3aHHOIZ

KoHTponb BBOAA 3anpetutb nepemMeHHOWM MOXHO TONbKO NPOCMaTpUBaTh, OMLUUs BBOAA He
pepakTMpoBaHue | OyaeT goctynHa. B npoTuBHOM criydae BBOA 3HAYEHUS B ANIEMEHTE
nepesanuncbiBaeT 3Ha4YeHe NepeMeHHoN
NoeneHue BUIMMOCTE K napameTpy npuesa3sbiBaeTcsa byneBckasi nepemMeHHasi, Kotopas
A A Oyner onpenenaTb BUAMMOCTb rieMeHTa
Mpouee Unisi OTobpaxaeTcs B CIMCKE NCNOMb3yeMbIX 9NIEMEHTOB B NIEBOWN YacTu

penakTopa sudyanunsaunm

[na nobaBneHnst HOBOM CTPOKM B BbINaAaOLLMIA CIUCOK ArEMeHTa creayer:

1.  [Oeaxgpbl knukHyTb JIKM no anemeHTy lMHaMU4eCKUI TEKCT B peAakTope 3KpaHa.

2. B otkpbiBwEeMca okHe knukHyTb NMKM no ogHom 13 cTpok Tabnuue.

3. BeblbpaTb nyHKT [lo6aBUTL CTPOKY CHU3Y.
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HaumeHoBaHve 1

Tekct 3HaueHue
HanwmeHosaHKe 1 1
HawmeHoBaHwe 2 2
HaumenosakHme 3 =

BCTaBWTL CTPOKY CHW3Y Ctrl + Shift + N
Yaanute cTpoky Delete

PucyHok 7.131

Mpumep
Tabnuua 7.4 — Cnucok CTPOK
0 Cron
10 Crapt
500 May3a

7.7.5 BeBoa/BbiBop int/float

OnemeHT BBoa/BbiBOA int/float npegHasHaveH onsi BBoga 1 0TobpaKeHNst 3Ha4YeHNs LIENOYMCIIEHHON NEPEMEHHOMN
NN NEPEMEHHOM C NITaBatoLLLEN TOYKOM Ha aKpaHe BU3yanusauum.

Hactpowka cBoncTB

[Ons koppeKkTHOro oTobpaxeHus Ha akpaHe npubopa cnegyeT ykasaTb KOOpAWHATbI PacrornoXeHus, pasmepbl
3nemMeHTa U 3afaTb NapameTpbl M JaHHbIE HA NaHenNn CBONCTB.

KoopauHaTtbl

PacnonoxeHne anemeHTa onpegenserca 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 3Ha4YeHNE OnpeaensieTcs pasMmepamm aNeMeHTa 1 LWMPUHON 3KpaHa;
e noocnY — CBEpPXy BHM3, KOHEYHOE 3Ha4YeHne onpegendeTca pasMmepamMm aneMeHTa n BbICOTOMN 9KpaHa.
Pa3mepbl

Paamepbl anemeHTa onpegensetcs no ocaMm X U Y M 3a4aloTca Ha NaHenu CBOWCTB UMW M3MEHEHWEM rpaHuL
3NeMeHTa Ha nosne akpaHa.
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MapameTpsil (int)

CeolicTea Beoa/BbiBop int

%4 |
v

x

BHewHWi BUg, )
Hanvuue dona [la
Uger pona || [R=242, G=242,
TonwmHa pamii 1
Ueer pamkv | [R=0, G=0, B=0]

v  [aHHble

| | MepemeHHaa < He BuibpaHa >
| 00 000 | Tun nepemenHc LlenouncnenHoe

v 3HaueHue
Konuuecteo 2H: 5
Otobpaxats Hy [la
Pazmep wpudt: 16
Leer wpuora [ R=0, G=0, B=0]
BripaeHueaHue [lo ueHTpy

¥ Koutponb BBOAA
3anpetuts pea: [a
MuHuMyMm 0
Makcumym 4294967295

v KoopawvHaTthbl
X 37
Y: 19

v TlMoBegenue
Buaumocts < He BLIbpaHa >

¥ Tlpouee
Wma Beoa/BbiBOLA int v

BHewHui Bug

PucyHok 7.132
Mpynna MapameTp OnucaHue

BHelwHu BuA

Hanuuue c¢oHa

doH 0To6pa>KaeM0ro B 3J1IEMEHTE TeKCTa

LiBeT choHa

LiBeT cpoHa oToBpaxkaeMoro B anemMeHTe TekcTa

TonwumHa pamku

TonuwmHa pamMku anemeHTa

LiBeT pamku LiBeT pamku anemeHTa
MepemeHHas K napameTpy npuBA3bIBaeTCa NnepeMeHHasix
HAaHHble TN nepemeHHoi [ns BBOAa/BbIBOAA LIENOr0 3HAYEHUS CrieayeT ykasaTb TUM
LlenouyncneHHoe
KonuyectBo 3HakoB | KonnyectBo oToOpaxaeMbix B aNiEMEHTE 3HaKOB
OTobpaxaTb Hynu |HacTporika oTo6paeHnsa He3HavaLL X Hynem
3HauyeHue Pasmep wpudTa Pasmep otobpakaeMoro B anemeHTe 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 MPOCMAaTpuUBaTh, ONuUusa BBOAA He
pepakTupoBaHue | b6yaet goctynHa. B npoTMBHOM crnyvae BBOA 3HA4YEHUS B ArieMeHTe
nepesanncbiBaeT 3Ha4YeHNE NeEPEMEHHON
MuHnmMym MuHMManbHoe 3HaYeHue Ond BBoAa B aneMeHTe
Makcumym MakcumanbHoe 3Ha4eHue Ans BBoaa B aNneMeHTe
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Mpynna MapameTp OnucaHue
NoeneHue BUIMMOCTE K napameTpy npvBsiabiBaeTcs OyrneBckasi nepeMeHHasi, kotopasi
A A OyaeT onpenensitb BUAMMOCTb 3reMeHTa
OT06paxaeTcs B CnmMcke UCNonb3yeMbIX aNEMEHTOB B NEBON 4YacTu
Mpouee Uma P Y/
penakTopa Bu3yanvsauum
NMPUMEYAHUE

Ecnu nepemeHHast Ans BbiBoAa BbIXOAWT 3a rpaHuULbl, yKkazaHHble B napameTpax MuHumym / Makcumym, To
Ha nprBope anemMeHT 0ToGPa3nT TekyLlee COCTOSHE NePeMEHHON 1 BbIOENUT KpacHbIM pamKy 3TOro

anemMeHTa.
MapameTpoil (float)

Ceolictea Beon/ebieop float =
%
¥  BHewHWn Bug, A

Hanumuwe dona [la
User dona || [R=242, G=242,
TonwmHa pamki 1

Ueer pamcv | [R=0, G=0, B=0
v  DaHHble
| | MepemeHHaa < He BbibpaHa >
| ‘00000 | Tun nepemerHc C nnaeatoLLeid 2anaTto
¥  3HaueHune
KoamuectBo 3H: 5
Konuuecteo 3He 2
Otobpaxats Hy [la
Pazmep wpudT: 16
Ueer wpudta [ R=0. G=0, B=0]
BripaeHueanue [lo ueHtpy
¥ KoHTpone BEOAA
3anpetuTb peae Het
MuHuMyMm -99999
Makcumym 999999
¥ KoopauHaTthbl
X 37
Y: 19
¥ TloeBegeHue
Buaumocts < He BoibpaHa >
v _TMpouee >
Tun nepemeHHoOM
Tun NpueAsEIBaeMOl NepeMeHHOoN
PucyHok 7.133
Mpynna MapameTp OnucaHwue

Hanunuwue cdoHa

®oH oTOGpaXkaemMoro B afIEMEHTE TEKCTa

. LiBeT choHa LiBeT ooHa oToBpakaemoro B arieMeHTe TekcTa
BHewHun Bug
TonwmHa pamkn | TonwmnHa pamMkun anemeHTa
LiBeT pamku LiBeT pamku anemeHTa
MepemeHHasn K napameTpy npvBsisbIBaeTCa NnepeMeHHas
HaHHble Tun nepemeHHoi [ns BBOAa/BbIBOAA LIENOrO 3HAYEHUA CreayeT yKasaTb TUM
LenouncneHHoe
KonuuectBo 3HakoB | KonnyectBo oTobpaxaeMbix B aflIEMEHTE 3HAKOB
3HaveHue KonuyectBo 3HakoB

nocrne 3anaToun

KonuuyecTBo 3HaKoB B pO6HON YacTu 0TobpaXKaemoro B afieMeHTe
3Ha4YeHus
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Mpynna

MapameTp

OnucaHue

OTo6paxaTb Hynu

HacTtpolika oTobpaxeHnst HeaHavalux Hynemn

Pa3smep wpudra

Pasmep otobpaxxaemMoro B anemeHTe TekcTta: 16, 32, 48

LiBeT wpudTa

LlBeT 0T06pa>KaeM0ro B 3J1IEMEHTE TEeKCTa

BbipaBHMBaHue

BbipaBHuBaHMe 0TOGpaKaeMoro B afieMeHTe TeKcTa

Ecnu yctaHoBneHo 3HayeHune [la, TO 3HaYeHne NpnBsa3aHHON

3anpetutb nepeMeHHON MOXHO TOMbKO MPOCMaTpuUBaTh, ONUNSA BBOAA He
peAakTupoBaHue | OygeT goctynHa. B npoTMBHOM criyqae BBOA 3HAYEHUS B ArieMeHTE
KoHTponb BBOAa nepesanncbIBaeT 3Ha4YeHne nepemMeHHOM
MuHumym MunHnmanbHoOe 3Ha4YeHne ans BBoga B dnNemMeHTe
Makcumym MakcumanbHoe 3Ha4yeHue Ans BBoAa B ANeMeHTe
MoBeneHue BuaumocTs K napameTpy npuBssbiBaeTca OyneBckasi nepeMeHHas!, kotopasi
Oynet onpeaenaTb BUANMOCTb Sr1EMEHTa
OT0b6paxaeTcs B CnMcke UCMoMNb3yeMbIX 9NEMEHTOB B NEeBON YacTu
Mpouee Uma P y

pefakTopa BM3yanusauum

7.7.6 BBoa/BbiBOA BpeMeHU

OnemeHT BBOA/BbIBOA BpEMEHM NpeaHasHayeH a5is BBoAa U 0TOOpaXKeHUsa 3Ha4YeHus gatbl U BPEMEHU Ha SKpaHe
BM3yanusaumun. [Ina xpaHeHus 3HavyeHnsa aTbl U BPEMEHWU UCMONb3yeTCs LienovncneHHas nepeMeHHas, Kotopas
xpaHuT konndectso cekyHa ¢ 00:00:00 01 saHBapsa 2000 r.

HacTtponka cBoucts

[na KoppeKkTHOro oToGpaXKeHWsi Ha 3KpaHe npubopa criegyeT ykasaTb KoopauHaTbl pacrofioXeHusl, pasmepbl
aneMeHTa 1 3afaTtb NapaMmeTpbl U JaHHble 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

Buanmocts < He BblbpaHa >
¥ [pouee

ima Beoa/esiBOn BpemMeHun
v Pasmepbl

WnpwuHa 100

BricoTa 30

3anpeTuTe pegaKTUpoBaHue
3anpet/cHATHE 2anpeTa Ha PeAaKTUPOBaH...

PucyHok 7.134

KoopauHaTtbl

PacnonoxeHne anemeHTa onpegensietca no ocam X u Y. KoopguHaTbl 3agaloTcs Ha naHenu CBOWCTB WUNu
nepemMeLLeHMeM anemMeHTa no nomnt akpaHa. OTcyeT KoopauHaT nNo obemm ocam HavmHaeTcs ¢ 0:

* 0 ocn X — cneea Hanpaeo, KOHEYHOE 3Ha4YeHNEe OnpeaensieTcs pasMmepamm aNeMeHTa 1 LWMPUHON 3KpaHa;
e noocnY — CBEpPXy BHM3, KOHEYHOE 3Ha4YeHne onpegendeTca pasMmepamMmm aneMeHTa n BbICOTOMN 9KpaHa.
Pa3mepbl

Pa3Mepr reMeHTa onpegendeTca no ocAm X 1 Y u 3agaloTca Ha naHenuM CBOWCTB UAN U3MEHEHMEM rpaHuy
ANneMeHTa Ha noJie 3KpaHa.

MapameTpbl
Mpynna MapameTp OnucaHue
Hanuuue doHa ®oH oTOGpaXkaemMoro B afieMeHTE TEKCTa
. LiBeT choHa LiseT poHa oToGpakaemoro B anemMeHTe TekcTa
BHewHun Bnp,
TonwuHa pamkn | TonwmuHa pamMmkun anemeHTa
LiBeT pamkum LiBeT pamku anemeHTa
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Mpynna MapameTp OnucaHue
Bbi6op 13 BbinagatoLero crnmcka popmara otobpaxeHusi gatbl n
BpemeHun. OB6o3HaueHns ona popmara:
* §S — CeKyHAabl;
dopmat * MM — MUHYTbI;
* hh—-vachb;
* DD - geHb;
« MM - mecsu;
* YYYY -rog.
HaHHble MepemeHHasn K napameTpy npuBsi3biBaeTCcs NnepemMmeHHasi
Pasmep wpudta |Pasmep otobparkaemoro B anemeHTe TekcTa: 16, 32, 48
3HauyeHue LiBeT wpudTa LiBeT oTo6parkaeMoro B anemMeHTe TekcTa

BbipaBHMBaHue

BblpaBHMBaHI/Ie 0T06pa>|<aeM0ro B 3J1IEMEHTE TeKCTa

Ecnu yctaHoBneHo 3HayeHune [la, To 3Ha4YeHne NpnBsa3aHHON

KoTpons BEOAA 3anpeTutb nepeMeHHON MOXXHO TONbKO NpocMaTpuBaTh, ONuMs BBOAA He
penakTMpoBaHue | OyadeT AocTynHa. B npoTMBHOM criyyae BBOA 3HAYEHUS B ANIEMEHTE
nepes3anucbiBaeT 3HaYEHNE NEPEMEHHO
MNoBeneHue BUOUMOCTE K napameTpy npussisbiBaeTcs bynesckas nepemeHHas, kotopasi
A A Gyaet onpenensaTb BUAMMOCTb 3rieMeHTa
Mpouee Uns OT06paxaeTcs B CMMCKE NCMOMb3yeMbIX 3NIEMEHTOB B JIEBON YacTu

pefdakTopa Bu3yanusauum

7.7.7 Beoa/BbiBop, IP

OnemeHT BBop/BbiBOA IP npegHasHavyeH Ons BBoda M oToOpaxeHusi 3HadeHusi IP-agpeca (IPv4) Ha akpaHe
BM3yanusauun. [na xpaHeHus 3HadveHus IP-agpeca ncnonb3yeTtcs LenoYncneHHas nepeMeHHas, 3HadyeHme KoTopom
paccunTbiBaeTcs no popmyrne:

int = ol % 2563 + 02 * 2562 + 03 % 256" + 04 * 256°,
PucyHok 7.135

rae int — 3Ha4yeHune LenovmcrieHHon NnepemMeHHoN;
o1, 02, 03, 04 — okTeThl IP-agpeca.

HacTtponka cBouctB

[lna KoppeKkTHOro oToGpaXKeHWsi Ha 3KpaHe npubopa criegyeT ykasaTb KoopauHaTbl pacrofioXeHusl, pasmepbl
arnemMeHTa 1 3afatb napameTpbl U JaHHble Ha NaHenu CBOWCTB.
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/000.000.000.000

KoopauHaTbl

PucyHok 7.136

CeolicTBa Beoa/Beieoa IP agpeca 8 x

v

2|

BHewHwni Bug,

Hannuwe dona [la

[ ] [R=242, G=242, B=:
TonwwmHa pamki 1

LieeT doHa

Ueer pamcn | R=0 G=0, B=01
JAaHHbie

MepemenHas < He BuibpaHa >
3HaueHue

Pazmep wpudT: 16

Ueer wpudta [ R=0 G=0, B=01
BripaeHueaHue Mo ueHTpy
Kontpons BBOAA

3anpetuTs pene Hert

Koopaunatsi

X 32

Y: 34

MNoBepgeHue

BuanmocTs < He BbibpaHa >
Mpouee

Wma Beoa/erieoa IP aapeca
Pasmepbl

WupuHa 135

BricoTa 30

3anpeTuTb peaaKkTUpoBaHUe

3anpert/cHATWeE 3anpeTa Ha peaakTUPOEaH...

PacnonoxeHne anemeHTa onpegensdetca no ocaMm X u Y. KoopaouHaTtbl 3adaloTcsi Ha MaHenu CBOWCTB WK
nepemMeLLeHMeM anemMeHTa no nomnt akpaHa. OTcdeT KoopanHaT No o6emm ocam HavmHaeTcs ¢ 0:

* o ocu X — crnesa Hanpaso, KOHeYHOe 3HadYeHue onpenenseTcs pasMepami ANemMeHTa 1 LIMPUHON aKpaHa;
* o ocu Y — cBepxy BHM3, KOHEYHOE 3HaYeHWe onpeaesnseTcs pasmepamMm afieMeHTa U BbICOTOW aKpaHa.

Pa3mepbl

Pa3Mepr reMeHTa onpepnendeTca no ocAm X 1Y un 3agalTca Ha naHenu CBOWCTB UMM M3MEHEHUEM rpaHuy
ANeMeHTa Ha noJie sKpaHa.

MapameTpbl

Mpynna

MapameTp

OnucaHune

BHewHu BuA

Hanwuuue coHa

doH 0To6pa>KaeM0ro B 3J1IEMEHTE TeKCTa

LiBeT ¢hoHa

LiBeT cpoHa oToBpaxkaeMoro B anemeHTe TekcTa

TonwmHa pamku

TonuwmHa pamMku anemeHTa

LiBeT pamku

LiBeT pamku anemeHTa

[aHHbIe

MepemeHHan

K napamMeTpy npmnBA3biBaeTCA nepemMeHHas

Tun nepeMeHHOM

[ns BBOAa/BbIBOAA LIENOr0 3HAYEHWS CNeQyeT yka3aTb TUM
LenouyncneHHoe

Pasmep wpudTa

Pasmep otobpaxxaemMoro B anemeHTe TekcTta: 16, 32, 48

LiBeT wpwudpra

LlBeT 0T06pa>KaeM0ro B 3J1IEMEHTE TeKCTa

BnipaBHMBaHue

BblpaBHUBaHMe oTobGpakaemoro B afieMeHTe TekcTa
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Mpynna MapameTp OnucaHue
Ecnu yctaHoBneHo 3HadyeHue [la, To 3Ha4eHne nNpuBsisaHHow
3anpeTutb nepemMeHHON MOXHO TONbKO 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 OyneTt onpenensTb BUAMMOCTb 3NeMeHTa
Mpouee Anst OTo6paxaeTcs B CNUCKe UCMOMNb3YeMbIX 3TEMEHTOB B JIEBOW YacTu

penaktopa su3yanusaumn

7.7.8 NNuHunsa

HacTtpounka cBoucTB

Ons KOPPEKTHOIo OTO6pa)KeHMF| Ha 3KpaHe anGOpa cnegyeTr ykasaTb KOOpAMHAaTbl pacnorioXXeHud, pasmepbl
rnemMeHTa n 3agaTtb NnapamMeTpbl Ha NaHenn CBOWCTB.

KoopauHaTtbl

CeoifcTea NpaMas =1
=2 |
W

BHewHWA Bug,

Mopma MNpamas
TonwwHa 1
Liser 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 7.137

PacnonoxeHne I'IpFlMOI;I NIMHKUK onpeendeTcd ABYMA TOYKaMU, KOOPAUHATbl KOTOPbIX NO OCAM X n'Y 3agarTtcsa Ha
naHenn CBOMCTB UNK nepemMeLlleHnemM To4eK no nosko aKpaHa. Otcuer KoopauHat no obeunm ocam HaumHaeTcs ¢ O:

* Mo ocu X — cneea HanpaBo, KOHEYHOE 3Ha4YeHne onpenendeTca pasmepamm arieMeHTa n UJVIpVIHOVI 9KpaHa;
* noocnY — CBepXy BHU3, KOHEYHOE 3Ha4vYeHne onpeaendaeTcd pasmepamuy aremMeHTa n BbICOTON 9KpaHa.

PacnonoxeHne nomaHon nMHum onpegendeTca YeTblpbMA TOYKaMW.

MapameTpbl

Mpynna MapameTp

OnucaHune

Popma

dopma oToGpakaeMo NMHUK: NpsiMas, IoMaHas

BHelwHu BuA

TonwmHa

TonwmHa nuHnK
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Mpynna MapameTp OnucaHue
LseTt LiBeT anemeHTa
MoseaeHme BUAMMOCTE K napameTpy npuBsisbiBaeTcsa OyneBckas nepemeHHasi, Kotopas
A A OyaeT onpenensitb BUAMMOCTb 3rieMeHTa
OTobpaxaeTcs B CNMCKE UCNOMb3yEMbIX 3NIEMEHTOB B JIEBOWN YacTy
Mpoyee Uma
peLakTopa BM3yanusauum

7.7.9 MHOroyrosibHuK

HacTtpounka cBoucTB

Ons KOPPEKTHOIo OTO6pa)KeHMF| Ha 3KpaHe anGOpa cnegyeTr ykasaTb KOOpAMHAaTbl pacnorioXXeHud, pasmepbl
nemMeHTa n 3agatb NapamMeTpbl Ha NaHenn CBOWCTB.

KoopauHaTtbl

CeOHCTBa MPAMOYTONEHWUK B x

[E2]20 |

v  BHewWwHWid Bug &
Dopma [MpAMOYroAbHMK
TonwwuHa 1
Liset B r-0G=0B-=
3anveka Het

LUeeT zanmekm "TI’LI:I [R=0, G=255, |
LUeeT zanmekm "Fal- [R=136, G=13

BpaweHwne 0
v  [NaHHble
MNepemeHHan < He BhlbpaHa >

v [encTBuA
HactpowTs gelicte < PepaktmpoBaths :
Kopotkoe Haxatv < He 3agaHo >
lNnvHHOe HaxaTvi < He 33aaH0 >
Yaepxanwe "OK" < He sapaHo >

v KoopauHatbl

®opma
Dopma GUrypbl

PucyHok 7.138

PacnonoxeHne MHOroyrorieHMKa onpegensaeTcs KoopauHaTamm ero LeHtpa no ocam X n Y. KoopguHaTtbl 3agatotcd
Ha NaHenu CBOWCTB Uin nepemMelleHeM obbekTa no nomnt akpaHa. OTcyeT KoopamHaT No 06erMM O0CsIM HaYnHaeTCs

cO:

* 1o ocu X — cnesa HanpaBo, KOHEeYHOe 3Ha4YeHne onpeaendeTcda pasmepamm arnemMeHTa u LIJMpMHOI7I 9KpaHa;
* noocnyY — CBEpPXYy BHM3, KOHEYHOE 3Ha4YeHne onpeaendeTca pasMmepamMm anemMeHTa n BbICOTOMN 9KpaHa.

Pa3mepbl

Pa3Mepr remMeHTa onpepnendeTca no ocAm X 1Y 1 3agalTca Ha nNaHenu CBOWCTB UMM U3MEHEHUEM rpaHuy

ANneMeHTa Ha noie 3KpaHa.

MapameTpbl
Mpynna MapameTtp OnucaHwue
- dopma 0TOGpakaeMoro MHOrOYronbHMKa: TPEeYrofbHUK,
BHewnni Bua ®opma NPAMOYrofibHUK, pOMO
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Mpynna MapameTp OnucaHue
TonuwmHa TonwmHa KOHTYypa MHOIoyronbHUKa
LiseTr LiBeT kOHTypa MHOroyronbHuka
3anuBka Hannuune 3anueku courypel
LiBeT 3anuBKK LiBeT 3anuBku courypsbl, €CnNun 3Ha4YeHMe NPUBA3aHHOM NepeMeEHHON
«True» «True»
LiBeT 3anuBKK LiBeT 3anuBku ourypsbl, €CnNun 3Ha4yeHne NpUBA3aHHOM NepeMeHom
«False» «False»
BpaweHue BpalLeHue anemeHTa BOKpYr LEeHTpa B rpagycax
[daHHble MepemeHHasn K napameTpy npuBsa3biBaeTcA nepemeHHasi
Hactpoutb .
~ Beibop gencTeus gns nepexoga Me 3KpaHamu
nencTens pA it 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 BuaumocTsb K napameTpy npuBsa3sbiBaeTca OyneBckas nepeMeHHas!, kotopasi
Oynet onpeaenaTe BUAUMOCTb Sr1EMEHTa
Mpouee st OTobpaxkaeTcs B CIMCKE MCNOMb3yeMbIX 3NIEMEHTOB B JIEBOWN YacTy
pefakTopa Busyanusauum
7.7.10 Kpyr

HacTtponka cBouctB

[na KoppekTHOro oToGpaxeHust Ha 3KpaHe npubopa criedyeT ykasaTb KOOPAMHAaTbl PacronoXeHUsi, pasmepsi
anemMeHTa 1 3a0aTb napaMeTpbl Ha NaHEeny CBONCTB.
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CeoitcTBa Kpyr =
E=]2) |
v BHewHwiA BUg =
Mopma Kpyr
TonwwuHa 1
LieeT pamm - [R=0, G=0, B=
3anmeka Het
LleeT zanvBKM "TrL|:| [R=0, G=255,1
LleeT zanmeKK "Fal- [R=136, G=13
v  [aHHble
[NepemeHHan < He BblbpaHa =
AercTBuAa

7\
N

v KoopguHathl

X 61

Y: 50
v [oBegeHne

BrnammocTs < He BblbpaHa =
v [lpouee

[ - (P —

dercrBua

PucyHok 7.139

KoopauHaTtbl

PacnonoxeHune kpyra onpegensietcsa koopauHatamu ero LeHTtpa no ocsam X 1 Y. KoopamHaTel 3agatTcst Ha naHenm
CBOWNCTB Mnu nepemeLLeHnem obbekta no nonto akpaHa. OTcuer koopanHaT no obenm ocam HavmHaetcs ¢ 0:

* 0 oCcn X — cnesa Hanpaeo, KOHEYHOE 3Ha4YEHNE ONpeaensieTcs pasmepamm aNeMeHTa 1 LUMPUHON 3KpaHa;
e noocnY — CBEpPXy BHM3, KOHEYHOE 3Ha4YeHne onpeaendeTca pasMmepamMm aneMeHTa n BbICOTOM 9KpaHa.
Pa3mepbl

Pa3smepbl anemeHTa onpegensetcsa no ocaMm X U Y M 3a4aloTca Ha NaHenu CBOWCTB UMM U3MEHEHWEM rpaHuL
anemMeHTa Ha none aKkpaHa.

MapameTpbl
Mpynna MapameTp OnucaHwue
®dopma dopma oTobparkaeMoro Kpyra: Kpyr, CeKTOp Kpyra
TonwuHa TonwmHa KoHTypa durypsl
LiBeT pamku LiBeT KOHTYpa hurypbl
BHewHun Bug 3anuBka Hanu4yme 3anusku courypbl
LiBeT 3anuBKK LiBeT 3anmBku urypebl, eCnv aHadeHue npmuBs3aHHON nepemMeHHon
«Truey» «Truey
LiBeT 3anuBKK LiBeT 3anuBku courypsbl, €CNun 3Ha4YeHMe NPUBA3aHHOM NepeMeHomn
«False» «False»
[daHHble MepemeHHasn K napameTpy npuBsisbIBaeTCA nepemeHHas
Hactpoutb .
_ Bbibop gencreus ons nepexoga me 3KpaHamu
neicTBUS pPA A pexon KOy 3Kp
[eicTaus KopoTtkoe HaxaTue | Cnucok AencTBUI, BbINONHAEMbIX MO KOPOTKOMY HaxKaTUIo Ha
“QK” kHonky “OK”
OnvHHoe HaxaTtue |Cnncok AencTBMI, BbINOMHAEMbIX MO ANIMHHOMY HaXaTuio Ha
“QK” kHonky “OK”
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Mpynna MapameTp OnucaHue
YnepxaHue “OK” | Cnucok AeCTBUIA, BLINOMHAEMbIX NPY yaep»KaHum kHonku “OK”

K napameTpy npussasbiBaeTcs Oynesckas nepemeHHas, kotopas

MoseneHue Buaumocts 6yp,eT onpeaenaTb BUOUMMOCTb SrieMeHTa

OTobpaxaeTcs B CIMCKE MCNOMb3yeMbIX 9NIEMEHTOB B NIEBOWN YacTu

Mpouee Umsa pefakTopa BU3yanusaumm

7.7.11 KHonka

OnemeHT KHonkKa npeaHasHa4yeH ana nepexkniveHnAa COCTOAHNA 6yJ'IeBCKOI7I nepemeHHoﬂ.

HacTtponka cBouctB

[na KoppeKTHOro oToGpaXKeHWsi Ha 3KpaHe npubopa criegyeT ykasaTb KoopauHaTbl pacrofioXeHusl, pasmepbl
aremMeHTa 1 3afath napameTpbl Ha NaHernu CBOMCTB.

CBOMCTBa KHOMKa =0

E=]2s |

~ BHewHWA BUG 5
Mopma MpAaMoyronsHWK
TonwuHa pamkn 1
3akpyrneHuve 0
LleeT pamkw "True'- [R=0, G=0,B=0]
LiseT pamkm "False- [R=0, G=0, B=0]
LiBeT 3anvBkM "TrLl:l [R=192, G=192, B=

TekeT Uset sanmekn "Fal[__| [R=192, G=192, B=
v [laHHblE
Mepemennas < He BblbpaHa =

v [leiictBua
Hactpowts gedcte < Pegaktupoeats >
KopoTkoe Haxatv < He 3agaHo >
[nuHHOe HaxaTtue < He 3agaHo >
Ypepwanue "OK" < He sagaHo »
v KoopguHathi
X 35
Y: 45
v Hacrpoiiku Texcra
BeipaeHueanwve ni Mo ueHTpy v
@opma
Hactpoiika GopMbl KHOMKK

PucyHok 7.140

KoopauHaTbl

PacnonoeHune KHOMKK onpegenseTcs KoopaMHataMmy BepXHEro NeBOro yrna arnemMeHTa no ocsim X u Y. KoopaunHartbl
3a4aloTcsa Ha naHemnu CBOWCTB U nepemelleHnem obbekTa no nonto akpaHa. OTcyeT koopamHat no obemm ocsam
HauymHaeTtcs ¢ 0:

* o ocu X — cneea HanpaBo, KOHEYHOE 3Ha4YeHne onpenendaeTca pasMmepamm arnemMmeHTa n LUMpVIHOVI 9KpaHa,
* noocnY — CBEpPXy BHM3, KOHEYHOE 3Ha4YeHne onpegendeTca pasMmepamMm anemMeHTa n BbICOTOMN 9KpaHa.

Pa3mepbl

Pa3smepbl anemeHTa onpegensetcsa no ocaMm X U Y M 3a4aloTca Ha NaHenu CBOWCTB UMW U3MEHEHWEM rpaHuL
anemMeHTa Ha rnone akKpaHa.

MapameTpbl
Mpynna MapameTp OnucaHwme
®dopma dopma oToBpakaeMon KHOMKW: NPSAMOYrONbHUK UMK KPYT
TonuwuHa pamku | TornwmHa KOHTYpa KHOMKK
BHewhnit Bun < |NPUMEYAHME
3akpyrneHue 1 | |BocTynHo TonbKko npu BbiGope dropMbl «[1pAMOYronbHUK
CkpyrneHue yrrioB pamku
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Mpynna MapameTp OnucaHue
LiBeT pamku «True» |LIBeT KOHTYpa couUrypbl, eCrnv KHOMKa HaxaTta
LiBeT pamku «False» |LIBeT kOHTypa curypbl, €Crnm KHomMkKa oTxara
LiseT 3anusku LiBeT 3anumBku dourypebl, €Criv KHOMKa Haxkata
«True»
Liset 3anusku LiseT 3anumBku dourypebl, €Criv KHonka omxkaTa
«False»
HaHHble NMepemeHHasn K napameTpy npvBsa3sbiBaeTcsa OyneBckas nepeMeHHas
Hactpoutb N
~ Beibop gencreusa gns nepexoga Me 3KpaHamu
nencTeuns PA A pexon KOy 3Kp
KopoTtkoe HaxaTtue |CnucoK AeNCTBUIA, BBINOMHAEMBbIX MO KOPOTKOMY HaXaTuio Ha
Dencteus “OK” kHomKy “OK”
OnuHHoe HaxaTne | CnNUCOK OEeNCTBUI, BbINOMHAEMbIX N0 ANIMHHOMY HaXaTuto Ha
“OK” kHonky “OK”

YpepxaHnue “OK”

Cnuncok oencTBuin, BbIMNOMHAEMbIX NPpU yaepXaHuu kHonkn “OK”

HacTtpownkn Tekcra

BbipaBHUBaHue no
ropmsoHTanm

BbipaBH/BaHWE 0TOBpaXKaeMoro B arieMEHTE TEKCTa: MO JIEBOMY
Kpato, Mo LEHTPY, MO NpaBoMy Kpato

BbipaBHMBaHue no
BepTUKanu

BblipaBHMBaHWe 0TOOpaxaemMoro B afieMeHTe TEKCTa: No BEpXHEMY
Kpato, No LEEHTPY, MO HMKHEMY Kpato

Pasmep wpudTa

Pa3mep otobpakaemoro B anemeHTe TekcTa: 16, 32, 48

TekcT «True»

OT06pa>|<aeMbu7| TEKCT, eCIT1 KHOMKa HaXaTa

TekcT «False»

OTobGparkaembli TEKCT, €CNn KHOMKa oTXkaTta

LiBeT TekcTa «True»

LlBeT 0T06pa>KaeM0ro TEeKCTa, eCli1 KHOMKa HaXaTta

LiBeT TekcTa «False»

LieT oToGpaxkaeMoro TekcTa, ecrim KHorka oTxxara

MoBepeHune

Bugumoctb

K napameTpy npuBsasbiBaeTca Oynesckas nepemMeHHasi, Kotopas
onpegensiet BUAMMOCTb areMeHTa

Mpoyee

Umsa

OTobpaxaeTcs B CIMCKE MCNOMb3yeMblX 9NIEMEHTOB B NIEBOWN YacTu
pefakTopa Bu3yanusauum

7.7.12 U306paxeHune

[No6GaBneHue Nnonb3oBaTeNIbCKOro M306paXeHns B NPOEKT
Y1066l 106aBUTL N3006paxeHne cnegyer:

1. Pa3mecTutb B paboyen obnact oobekt UsobpaxkeHue.
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CeoiicTBa W30bpameHue B x
E=]2b
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
AT nr v
TonwmHa pamku
3HaueHWe TONWMWHEBI PaMEKW
PucyHok 7.141
2. [Oeaxgbl knukHyTb JIKM no pasmelyeHHon durype. OTKpOeTCs OKHO BblOopa n3obpaxkeHus.
13 Buibepute n3ao6paxeHKe *
«— v =l > 10T KOMNbOTEp * M3o6paxeHwuA v (@] 2 Mowck: Mzo6paxerna
¥nopaaounts ~ Hosan nanka = - [ a
3t BeiCTpwIF aocTyn
-
1 2TOT KOMMBHKTED Owen
Logic
¥ Cetv
logo_logicjpg
Vima dakina: v| Bce dakinul (%) v
OTKpBITE |v OtmeHa
PucyHok 7.142
NMPUMEYAHUE

[ns Bbibopa gocTynHbI cnegytowme Tunbl hainos: (*.jpg; *.jpeg; *.jpe, *.bmp).
MakcumanbHbeIn pasmep n3obpaxeHus orpaHUYeH paspeLleHmeM aKkpaHa yCTponcTea. [lonyckaeTca
yMeHbLUeHMe n3obpaxeHns B pegaktope Owen Logic.

3. Bbibepute nsobpaxeHme n Haxxmmte OTKPbITb.

Hactpowka cBoncTB

Ons KOPPEKTHOIo OTO6pa)KeHVIFI Ha 3KpaHe anl6opa cnegyetr ykasaTb KOOpAMHAaTbl pacnorioXeHud, pasmepbl
AneMeHTa 1 3aaTb napamMeTpbl Ha naHenun CBOWCTB.
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KoopauHaTtbl

PacnonoxeHne MHOroyroribHMuKa onpenendaeTtcda KoopamHatamum ero ueHTpa no ocqam XnY. KOOp,EI,I/IHaTbI 3agakoTcA
Ha naHenu CBOWCTB UNK nepemMeLleHnem obbekTa no nosnto 9KpaHa. Otcuer KoopAauHat no obenm ocsim HaumHaeTcs

cO:

1o ocu X — creBa Hanpaeo, KOHEYHOE 3HaYeHWe onpeaernsieTcs pa3MepamMu arieMeHTa U LUMPUHOW 3KpaHa;
« 1o ocu Y — CBepXy BHU3, KOHEYHOE 3HAYEeHMWE onpeaenseTcs paaMepamMmu areMeHTa 1 BbICOTOl 3KpaHa.

Pa3mepbl

Pa3Mepr reMeHTa onpenendeTca no ocAm X 1 Y u 3agaloTca Ha naHenuM CBOWCTB WUAN U3MEHEHMEM rpaHuy
ANeMeHTa Ha noJie 3KpaHa.

MapameTpbl
Mpynna MapameTp OnucaHue
. TonwmHa pamku TonwmHa pamkm n3obpaxeHus
BHelwHu BUA
LiBeT pamku LiseT pamku nsobpaxeHus
DaHHble N3o06paxeHune Bbibop dharina nsobpaxeHus
Hactpoutb .
~ Bbibop gencreus ons nepexoga me 3KpaHamu
pencTems pAa A pexon KOY 3KP
Kopotkoe HaxaTue | Cnucok AencTBUI, BbINONHAEMbIX MO KOPOTKOMY HaxKaTUIo Ha
DevicTBus “OK” kHomKy “OK”
OnvHHoe HaxaTtue |Cnncok AencTBWI, BbINOMHAEMbIX MO ANIMHHOMY HaXaTuio Ha
“QK” kHonky “OK”
Yaepxanue “OK” | CnMcok AenNCTBMI, BbIMOHAEMbIX NPY yaepXaHum kHonku “OK”
MoseaeHme BUAMMOCTE K napameTpy npvBsa3sbiBaeTcsa OyneBckas nepeMeHHas!, kotopasi
A A OyaeT onpenensitb BUAMMOCTb 3rieMeHTa
OTobpaxkaeTcs B CNMCKE UCNONb3yEMbIX 3NIEMEHTOB B JIEBOWN YacTy
Mpoyee Uma
pegakTopa BM3yanusauuu
NPUMEYAHUE

B cnyyae konmMpoBaHWs 1 NPUBS3KM OAHOMO U TOTO XXe N300pakeHUs K HECKOIbKUM 3ieMeHTaMm
BM3yanunsaumu, He 3aHMMaeTCst AOMNONMHUTENbHbIN 00beM nonb3oBaTtensckoro MN3Y Busyanusaumm
(vngukaTop Monb3s. MNM3Y. BU3yan. B CTPOKE COCTOAHMUS).

7.7.13 MeHI0

OnemeHT MeHIo npegHasHaveH Ans nepexofa Mexay 3SKpaHamu Buayanusauun. K Kaxgomy MyHKTY MEHHo
NpUBA3bIBAETCS 3KpaH BU3yanusauum.

[No6aBneHue Nnonb3oBaTeNbLCKOro M300paxeHMsA B NPOEKT
Y106kl 100aBWTL 06EKT MeHIo Ha 3KpaH BU3yanu3auuu criegyer:

1. Pasmectutb B paboyen obnactu o6bekt MeHto.
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2. [Osaxgbl knukHyTb JIKM no pasmewyeHHon durype. OTKpOeTCH OKHO pegakTupoBaHus CTPOK.

HacTpolika knanaHoB
HacTpolika HacocoB
CocTosiHWe KnanaHoB
CocTosiHMe HacocoB

Yacbl peanbHOro BpeMeHu
JKypHan

CBOICTBa MeHi

[E=]2s |
*~ BHewWwHWiA Bug
Pasmep wpwdTa
LieeT wpwdTa
LieeT dokyca
Hanwnuwe dona
LieeT dioHa
TonwmHa pamMen
LieeT pamem
JdaHHble
Cnwcok cTpok
KoopauHatb!

X

Y:

MNoeepeHne
Buammoctb
Mpouee

Wmsa

Pazmepnbi
LWnpuHa
Bricota

Wma
WMma komnoHeHTa.

PucyHok 7.143

16

Il (R-0,G=0, B=0]
[] R=192, G=192, B=1

Het

1

Il (R-0,G=0, B=0]

< Pepaktvpoeats >

50
39

< He BblbpaHa >

MeHo

224
140

8 Cnumcok ctpok Mekio — O K
-+ No6asnTh cTpoky
3KpaH Tekct BuanmocTe

1 | Tpynna skpaHoe 1.Hactpolike ~ < Pepaktnpogatb > Variable lz‘

2 | Tpynna skpaHose 1.Hacrporike ¥ < Pepaktpogats > LV Variable-1 Lo |

3 | M'pynna 3kpaHoe 1.CoctoaHue ¥ < Pepaktvpoeatn = Z Variable-2 :

4 | I'pynna 3kpaHoe 1.CoctoaHue ¥ < Pegaktvpoeatn > z Variable-3 :

5 | Tpynna skpaHoe 1.Hactpoiike ¥ < PepaktrpoBathb = Variable-4 EI

6 | I'pynna skpaHos 1.KypHan v < Pepaktpogats > Variable-5 lz‘
OK | | OTmeHa

PucyHok 7.144

3. [HobaBuTb HEOHXOAMMOE KONIMYECTBO CTPOK.

[i

MEHIO.

NMPUMEYAHUE
MakcumanbHoe KonmyecTso cTpok — 128.

s | [ IPUMEYAHUE
L [ns Bbibopa [OCTYMHLI BCE 3KpaHbl MPOeKTa, KpOME TEKYLLEro.

YKasaTb TekCT ons OTO6pa)KeHVIFI B MYHKTE MEHIO B cTonbue «TekcT» .

x

[ ] [R=242, G=242,B=2

B ctonbue «OkpaH» ykasaTb akpaH, Nnepexoq Ha KoTopbl ByaeT ocyLLeCcTBNATLCA B Cnyyae Bblbopa nyHKTa

HacTtponTb BUanmMocTb 4o6aBneHHbIX CTPOK, MPUBA3aB NepeMeHHble B cTonbue «Buanmoctby.

Haxatb kHonky OK.
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Hactpowka cBoncTB

Ons KOPPEKTHOIo OTO6pa)KeHMF| Ha 3KpaHe npw60pa cnegyeTr ykasaTb KOOpAMHAaTbl pacnorioXeHud, pasmepbl
aNneMeHTa 1 3aaTb napamMeTpbl Ha naHenun CBOWCTB.

KoopauHaTtbl

PacnonoxeHne anemeHTa onpegensieTcs koopauHatamu ero ueHTpa no ocaMm X u Y. KoopauHatbl 3agatoTcs Ha
naHernu cBOWCTB UNK nepemelleHneM oobekTa no norto akpaHa. OTcyeT koopanHaT No obenm ocsiM HaunHaeTcs ¢ O:

* M0 ocu X — creBa Hanpaso, KOHEYHOE 3HaYeHne onpeaenseTcs pasmepamm aneMeHTa 1 LNPUHON 3KpaHa;
* Mo ocu Y — cBepXy BHU3, KOHEYHOE 3HaYeHue onpeaenseTca pasMepamMun afnemMmeHTa 1 BbICOTO aKpaHa.

Pa3mepbl
Pa3Mepr remMeHTa onpepgendeTcda no ocAm XnyYwm 33a0akTCA Ha MaHennm CBOWCTB WUNN U3MEHEHMEM rpaHuy
ANeMeHTa Ha noJie 3KpaHa.

MapameTpbl
Mpynna MapameTp OnucaHue
Pasmep wpudta |Pasmep otobparkaemoro B anemeHTe TekcTa: 16, 32, 48
LiBeT wpudTa LiBeT oTobpakaemoro B anemMeHTe TekcTa
LiBeT chokyca LiseT cTpoku B chokyce
BHewHun Bug Hanun4yue c¢oHa doH oTOGpakaemoro B arieMeHTe TekcTa
LiBeT choHa LiBeT cpoHa oToBpakaeMoro B anemMeHTe TekcTa
TonuwmnHa pamku TonwwmHa pamkn sanemeHTa
LiBeT pamkn LiBeT pamku anemeHTa
[aHHble Cnucok cTpok OTKpbIBAET OKHO peaaKkTUPOBaHUSA CTPOK
Mpouee Unisi OToGparkaeTcsi B CNUCKe UCMONb3yeMbIX 3NIEMEHTOB B JIEBOM YacTuh
peLakTopa Bu3yanusaumm

7.7.14 Tpadmk

OnemeHT Mpacdhmk peanbHOro BpeMeHM npeaHasHadeH Ons OTOBPaXKEeHUs U3MEHEHUA 3HAYEHUIN NepeMeHHbIX B
rpacuyeckom Buae Ha akpaHe npubopa:

* MO3BONIAET BM3yan1anpoBaTtb A0 4 nepemeHHbIX Tuna udint unu float ooHoBpemeHHo;

+ [OCTYMHa HacTpolika MHTepBara BpeMeHu onpoca Ans NOCTPoeHNs rpadpuka (MakcMmarnbHO AOnycTUMOe

3HaveHune 23459m59c);
* Mepwuop ornpoca pacCunUTbIBAETCS aBTOMATUYECKM, 3aBUCUT OT MakCUMarnbHOro 3Ha4YeHus ocu X, LUMPUHDI

anemMeHTa paduk 1 TONLLMHBI PaMKKX, U HE MOXET ObITb MeHee 1 cekyHAbl;
*  KONMU4YECTBO CPe30B onpeaensierca no opmyne: Konuvyecmeo cpesos = max X/t onpoca, rae:

— max X — MaKcumarbHoe 3HadeHne ocu X;
— tonpoca — nepuog onpoca.

NMPUMEYAHUE
m @PyHKUMOHAN NOCTPOEHNs rpadOMKoB AOCTYMNEH TOMNBLKO A51s NpnbopoB ¢ rpacgmyeckum LBeTHbIM XXKW. PaboTta

Fpaduka B pexxmme cuMynauum He Nnogaep>KmBaeTcs.

UTtobbl 0o6aBuTb rpadmk Ha SkpaH BbibepuTe B OokHe Bnbnvoteka KOMMOHEHTOB 3neMeHT I% Mpacdumk 1
pa3meTuTe B paboyei obnacTu.

MosiBATCS ocu KoopAamMHaT C oTobpaxeHuem wkanbl u cetkn. Ocb X — OCb BpeMeHU, oCb Y - OCb 3HAYEHWUW
nepemeHHbIX (udint unu float).
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12 1

-12

-

0

20s

PucyHok 7.145 — Ocu koopanHaT cO 3HaYeHUAMMU MO YMONYaHUIo

[nsa HacTponkn napameTpoB 1 obaBneHMs nepeMeHHbIX UCnonb3ynte okHo CBoncTea Mpaduk:

CBoicTBa Mpadmk

W

20 |
BHewHwii BUA
CeTka

LigeT cetkm
Hanwnuwe dona
LieeT dioHa
TonwmHa pamMen
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 7.146 — OkHo CBoimctBa Npacuk

Hactpovite BHewHun Bug rpaduka:

* Hanuuue v UBET CETKY;

* Hanuuue 1 uBeT (POoHa;

* Hanuuue, TONWMUHA M LBET pamKu
* ocu:

Bbibepute cTpouky Ocu n Haxxmute JIKM Ha <PepaktupoBatbh> 1 3aTeM Ha NOSBUBLLIYIOCH 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 7.147 — OkHo Ocwu Npachumk

Ecnu Heobxogmmo, HacTponTe LUBET M TOMLWMHY OCeln, pasMep WpudTa, BUAUMOCTb OCEN U AOMOSNTHUTENbHbIX
Aenenuii. Beegnte Heobxogmmoe makcumansHoe 3HavyeHne ocun X B popmate hh:mm:ss. MakcmmansHo
ponyctumoe 3HaveHue 23:59:59. 3HaueHue no ymonyanuio 20 cekyHA.

NMPUMEYAHUE

[i]

MuHumanbHoe 3HaveHne ocu X = 0 — He pegakTUpyeMblin napamerp.

BBeauTe MUHMManNsHOE U MakCMManbHOe 3HavyeHue ock Y. 3HauyeHue rno ymonyaHuio: -12, 12.

B criyyae BBoga HEKOPPEKTHOIO 3Ha4YEeHMs1 BO3HMKHET coobLleHne o6 owmnbke, kHomnka OK cTaHeT HeakTuBHa:

28 Ocu Mpadmk
Ocb X

LiseT

Pasmep wpudTa
TonumHa
Buaumocts
lon. geneHva

Makcmmym (hh:mm:ss)

Ocs Y

Lieet

Pazmep wpudTa
TonwwmHa
BuaMMOCT
Jon. neneHua
MuHAMYM

Makcumym

- O Py

fa Het |
fa Het |
24:02:30] |

[

| Beea&HHOE 3HaUEHWE AOTKHO BbiTh B AManasoHe ot 00:00:02 ao 23:59:59.

OK OtmeHa

20s

PucyHok 7.148 — Owunbka BBoAa AaHHbIX

[na nobaeneHnsa nepemeHHbIX Ha rpadmk B pasgene [laHHble okHa CeoncTtea [paduk, BbibepuTte CTpoUKy JInHumM n

HaxmMuTe JIKM Ha <PepaktnpoBaTb> 1 3aTeM Ha MOSBMBLLYKOCS KHOMKY

rpaduka. OTkpoeTcsa okHo Cnncok NuHUM Mpadgouk:
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TE Crucok numuii Mpadmk — d x
Tvin nepemeHHOR MNepemeHHan LieeT nuHuM TonwmHE NUHUKA BwaumocTs
1 | UenouncheHnoe - < HE BeibpaHa > . [R=0, G=0, B=255] -l 1 v < He BulbpaHa >
2 | UenouwncnheHHoe v < HE BbliBpaHa > . [R=0, G=128, B=0] e || 1 ’ < He BbibpaHa >
3 | UenourcneHHoe v < HE BbibpaHa > . [R=255, G=0, B=0] -l 1 ot < He BbibpaHa >
4 | UenouncheHHoe v < He BbIBpaHa > D [R=255, G=255,B=0] | .. || 1 v < He BoliBpaHa >
oK COtmena

PucyHok 7.149 — OkHo Cnucok nuHumn MNpacmk

B oTKpbiBLUEMCSI OKHE BblGEpUTE:

*  TWUN NEPEMEHHOI — LIENOYMCIIEHHOE / C NNaBatoLLen 3ansToun;

* NepeMeHHYIo;

*  LBET U TOMLLUHY NUHWY;

*  BMOVMMOCTb - BO3MOXEH BblGop nepemMeHHol 6yneBckoro Tuna u3 kateropun CTaHgapTHble Tabnuupl
NepeMeHHbIX.

NMPUMEYAHUE
m MakcrMansHoe KonmM4ecTBo NepemMeHHbIX Ha rpaduke - 4.

Ina ynobcTBa NoHMMaHUst KonmvyecTBa A06aBneHHbIX NepeMeHHbIX, a Takke HacTPOeK BHeLLUHero Buaa NHWUIA Ha
rpaduike, NIMHAN 0TOBPAKAIOTCS CO CMELLEHEM MO 0cU Y OTHOCUTENBHO APYT Apyra.

MapameTtp Pa6ota B coHe (da/HeT) pasgena [aHHble BNUSIET HA COXpaHEHME AaHHbIX MpU Nepexoae Ha Apyrow
3KpaH.

Mepuopg onpoca — He pedakTUpyeMmblin napameTp, 3aBUCUT OT MaKCUMAaIIbHOrO 3Ha4YeHUs ocu X, LUMPUHbI areMeHTa
padumk 1 ToNLWMHbI pamMKu.

NMPUMEYAHUE

Mepwvop onpoca He MOXET ObITb MeHee 1 cekyHabl.
PacnonoxeHue rpadvka onpegensietcsi koopguHatamy NneBoro BepxHero yrrma no ocam X u Y. KoopguHatbl
3afaloTca nepemelleHmem obbekTa no nosto akpaHa. B cnyyae Heo6xoaMMOCTM TOYHOIO NOMOXEHUS rpadouka Ha
3KpaHe npmbopa HacTpoKrTe koopauHaThl okHa CeoricTBa paduk B pasgene KoopavHatbl.

Mpn HeobGxogumocTun B pasaene NMoBeaeHWe HacTpoiTe BUAMMOCTb BCEMO rpadiuka B 3aBUCMMOCTM OT NEPEMEHHO
OyneBckoro Tvna.

M3ameHeHne nmvenn rpacrka Bo3aMoxxHo B pasgene Mpoyee okHa CowicTtBa paduk.

Ons macwTtabupoBaHus rpaduka HaBeauTe Mbllb Ha YrnoBoW unm GokoBon mapkep, yaepxusas JIKM 3apgante
HeobXxoaMMbIn pa3mep rpadvka Ha akpaHe, Takke N3MeHeHne pasMepa BO3MOXHO B pasgene Pasamepsbl: WwWnpvHa u
BbICOTa 3a4aloTCA B MUKCENSX.

Mocne 3anvcu nporpaMMbl Ha 3kpaHe Nprbopa oTobpasnTcs rpaduk ¢ 4o6aBNIeHHBIMY NePEMEHHbLIMU:

36 4

14

0 ' =2IOs
PucyHok 7.150 — NMpumep otobpaxeHus rpadmka Ha akpaHe npubopa

NMPUMEYAHUE

EI Ecnn npu otobpaxkeHnmn rpaduka Ha akpaHe npmbopa 3Ha4yeHne napaMmeTpa BbIXOAUT 3a rpaHumubl
MUHUMANbHOIO UM MakCMMarbHOro 3Ha4YeHns ocn Y, To NMMHNA Ha rpadouke NpoaorKaeT ABUXKEHME NO
COOTBETCTBYIOLLIEN rpaHuLIE.
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7 bubnuoteka

B cnyyae yganeHusi ©3 npoekta nepeMeHHomn, no6aeneHHol Ha rpaduk, NosiBUTCS MHAPOPMaLMOHHOE OKHO:

Ceblnkn Ha nepemerHyo "X n

npeﬂﬂapﬂTEﬂhHD CNEAYET YAANWTE BCE CCLLAKK Ha 3Ty
NEpEMEHHYH.

| Mpynna skpados 1.3kpan 1.0paduc/luHum
| Bnok 3anuck B nepemenHyr X

Yaanme 3axpeiTe

PucyHok 7.151 — UHdopmaLMoHHOe OKHO

B cniyyae Bbibopa Yaanutb B okHe JlnHuu padumk npuesiaka nepemMeHHoOn yaanseTcs.
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8 Paborta c npubopom

8 Pab6orta c npubopom

B HacTosiLeM pasgene onvcbiBatoTcs yHKUMKM paboTbl M KOHUrypauum npuéopa:

*  WNHdopmaums o npubope 8.1;

* Bpewms uyukna 8.2;

» OG6HoBneHune BctpoeHHoro MO 8.3;
* Kctuposka 8.4.

8.1 Undhbopmauusn o npubope

[na nonyyeHnsa nHgopmaumm o NOAKMYEHHOM Npubope cneayeTt HaxaTb KHOMKY |;| Ha naHenu MHCTPYMEHTOB
unu Belbpatb B rnaBHoM MeHio Mpnbop — UHdopmaums....

OTKpoeTCcst OKHO € MHpopmaLmen o Nogkn4YeHHoM npubope:

WHdopmauma n
MHPopMaLmMA o npoekTe
BrifpanHan mMogens npubopa: MP200-220.2(4).X

MHDopMaLUmMA o NoOK nYeHHoM npubope

FonoBHOE YCTPOWCTBO:

HazeaHwe nogrnwyeHHoro npuwbopa: MP200-220.2(4).X
Bepcua MO npubopa: V2.12

Cpepgnee sHauenne spemedy yukna: 1,00 mc

THn ZakasHoro 3nemenTa N21: AHanoroeoli

TwHn 3akasHoro 3nemenTa N22: AHanoroeoli

lpynna anropurMa:

| [ Homep anroputma:
: VM' 5T ‘ BepchA anropwrma:
(o [ o [

= ——

—
o — —r

oK

PucyHok 8.1

WHdopmauus o npoekTe:
+ BbiOpaHHas mopgenb npubopa — Mmogens n Mogudmkaums npubopa, BbiIbpaHHbIE NPY CO34aHUKN NPOEKTa.

MHdopmaums o nogknoyeHHOM npubope:

* HasBaHue noagknto4eHHOro npuéopa — mogerns U MoaMduKauusa NOAKIHOYEHHOTO NprMbopa;

+ Bepcus MO npubopa — Bepcusa sctpoeHHoro O nogkntodeHHoro npubopa;

+ CpepHee 3Ha4YeHMe BpeMeHU LMKIa — CPEAHMI BPEMEHHOW NPOMEXYTOK BbINOMTHEHMS OnepaLun B
nporpamMme, 3aBUCUT OT CITOXXHOCTM 3arpy>KeHHoN nporpammbl (CM. pasgen Bpewms umkna);

* Twun 3aka3Horo anemeHTa Ne — T1n BbIXO4HOMO 3NemMeHTa NOAKMHYEHHOIo Npubopa (OUCKPETHbIN,
aHarnoroBbIn);

+ Tpynna, Homep, Bepcus anropuTma — 3Ha4yeHus, 3agaHHble Nonb3oBaTenem Anst KOHTPOrs BEPCUN
3arpyxeHHon nporpammbl B okHe CBeaeHMs O NpoekTe.

KHonka dkcnopTupoBaTh B MPOEKT MO3BOMSET 3KCMOPTUPOBATL B CO3AaHHbIN MPOEKT HACTPOWMKN BXOAOB/BbIXOA0B
13 NogKnIYeHHoro npmubopa.

MHdopmaumsa o npubope BTOPOro NOKoneHus
,U,J'Iﬂ I'IpI/I60pOB BTOPOIo NoKoreHnda BbiBOANMadA B OKHE MHd)OpMaLI,Mﬂ MMeeT OTINnYnN4A.

NPUMEYAHUE
EI Cnncok npnbopos Ha HoBow nnatdopme cm. B pasgerne O nporpamme 1.
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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 mogndmrkauusa npubopa, BbiIGpaHHbIE NPU CO34aHMKM NPOEKTa.

WHdbopmauus o nogkntodeHHom npubope:

* HasBaHue npubopa — mogenb 1 moaudmrkaums nogknYeHHoro Nnpnbopa;

* Bepcusa MO npnbopa — Bepcus BctpoeHHoro N0 nogkntodeHHoro npubopa;

+ 3aBopgckoun HoMep — YHUKanbHbIM naeHTudmukatop npubopa, Tpedyerca anga nogkntodeHns k OwenCloud;

« [PM Cnot. HasBaHue Mmogyns — moaernb 1 Moandukaums Mogyns paclumpeHns, NogKMioYeHHOro K
npubopy;

« [PM Cnort. Bepcus NO moayns — Bepcus BcTpoeHHoro MO mogynsi paclumpeHusi, NogKNI0YEHHOro K
npunbopy.

NMPUMEYAHUE
Ii' NHdopmaumsa o npubopax BTOPOro NoKoNeHns MoXeT ObiTb pacluMpeHa pa3paboTymkamm npnbopos.

8.2 Bpemsa uukna

BpeMﬂ LMKIa — 3TO BpeMA BbINOJTHEHNA pa6oqero LUnKna an6opa, a UMEHHO:

*  OMNpPOC COCTOSIHUS hU3NYECKNX BXOAOB Npubopa 1 KoNnMpoBaHUe X 3HAaYEHWUI B SYENKN NamMSATH;
* 00paboTka nporpammsi;

* YTeHue/3anucb CeTeBbIX MEPEMEHHbIX MPOrpammbl;

* 3anucb pesynbTaToB paboTkbl NporpamMMbl B hnsndeckue Bbixoabl npubopa.

Mo ymonyaHuio Bpemsa umkna pasHo 1 mc. Npmubop noacTpamBaeT BpeMs UMKIa B 3aBUCUMOCTU OT CIOXHOCTU
nporpammei.

Ycnosus yBENU4eHuna BpeMeHn Lmkna:

* BO3pacTaeT CINOXHOCTb anropMtMa (3agencTeoBaHo 6onbLuoe konmyectso b 1 Makpocos);
* B MporpaMmme ucnonb3yercs 60mnbLIOe KONMYECTBO CETEBLIX MEPEMEHHBbIX;
* ucnonb3yeTcs 6oMbLIOe KONMYECTBO AMIEMEHTOB YNpPaBIeHNs AaHHBIMM C MOMOLLILIO aucnnesi npubopa.

[Monb3oBaTenb He MOXeT 3agaBaTb BpeMsa uukna. Ecnu npubop ocHalleH aucnneem, TO TeKyllee BpeMs Lukna
MOXHO MOCMOTPETb B CUCTEMHOM MeHK npubopa. Ecnu npmnbop nogkntoveH k TK, To Bpems uUuKna MOXHO
NOCMOTPETb B OkHe MHhopmaumsi o npubope.

NMPUMEYAHUE
m [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 Paborta c npubopom

8.3 O6HoBNeHue BcTpoeHHoro MO

O6HoBneHue BcTpoeHHoro MO B npubope

Ecnu ana nogkntoueHHoro npnbopa BbinyLeHa HoBas Bepcus BCTpoeHHoro MO, To Bo BpeMsi 3arpy3kv nporpamMmmbl
B Nnpmbop ByaeT npeanoxeHo o6HoBUTL BCTpoeHHoe [MO:

8 OWEN Logic e

[laHHaa Bepcua BHYTPEHHETO NMPOrPaMMHOre obecnedyeHna NogKAHUYEHHOTO
npubopa "MP200-24.5.X" He noggepxuneaercal HeoBxoaumMo OBHOBWTE
@ nporpaMmHoe obecnedenne npymbopa go eepcnm 2.71.

XoTWTe 3anyCTMTb NPOLECC CMeHbl NPOLWMBKM M Tore308amensckan NpoepaMmMa
Bydem 3anucaHa cpasy nocie obrHoanerua 0.

PucyHok 8.3

[ns 3anycka o6HoBneHus BctpoeHHoro 0O cnegyeT HaxaTb KHoMnKy Aa.

Bbe3 o6HoBneHus 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

PaspbiB cBs3un mexagy MK n npubopom BO Bpems OBHOBNEeHUS npuBedeT K MoBpexaeHuto BcTpoeHHoro MO un
HepaboTtocnoco6HocT npubopa. [Ons BoccTaHoBneHwus paboTocnocobHocTn npubopa cnegyeT MNOBTOPUTH
onepauumio.

BoccTtaHoBRneHue nospexaeHHoro BcTpoeHHoro MO npubopa
[ns BoccTaHOBMNEHMs noBpexaeHHoro BctpoeHHoro MO cnenyert:

1. Ecnu npuGop ncnpaBeH, TO NEPEBECTU €0 B PEXMUM 3arpy3ynka (CM. pykosodcmeo 1o aKcrayamayuu
npubopa).

2. B rnaBHom meHIo BbiGpaTh Mpnbop — O6HoBREeHMe BcTpoeHHoro MO.
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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 nogknioyeH Moaynb pacluMpeHus U Ans Hero BbinylleHa HoBasi Bepcusi BCTpoeHHoro MO, To Bo
BpPEMs 3arpy3ku nporpamMmmel B npnbop 6yaet npeanoxeHo o6HoBUTL BCTpoeHHoe MO moaynsa paclumpeHmst.

3. B oTkpbiBLIEMCS OKHE Ha BKknagke Mpubop BbiOpaTh Mogens n Mmoandukauuio.

BcTtpoeHHoe MO ans moayns pacwmpeHnst 0GHOBNSIETCA MO aHanorum ¢ npuéopom.
[na camocTosiTENbHOrO 0GHOBNEHNSA BCTpoeHHoro MO moayns paclumMpeHnus crneayet:

B rmaBHOM MeHto BbiGpaTh Mpubop — O6HoBNeHMne 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 BblﬁpaTb. HauHetcs npouecc 3arpy3ku, no OKOH4YaHUM cuctema BbiBEOET coobuieHne o
pesynbratax 3arpysku.

Ecnu BbiweykasaHHbIM cnocob He cpabaTtbiBaeT, TO Heobxogumo o3HakomuTtbesa ¢ n. 10 FAQ wnn obpaTtntbes B
CepBUCHBIN LIeHTp koMmnaHun OBEH.

2. B oTkpblBIEMCH OKHe Ha Bknagke Moaynb cnegyet BoibpaTs Mogudmkaumio n Homep crota.


https://www.owen.ru/catalog/programmiruemie_rele/info/18

8 Paborta c npubopom

3. Haxartb kHonky Bbl6paTb. HauHeTcsa npouecc 3arpy3ku, No OKOHYaHUM CUCTEMA BbIBEET COOBLLEHME O
pesynkTaTax 3arpysku.

Bo BpemMA obHoBnEHMS cnenyet He npepbiBaTb Nogavy NnuTaHunA Ha an6op n Moaynun paclumpeHus.

Ecnun B npnbop 3arpyxaercs nporpamma 6e3 nogkm4eHHOro Modyns pacluvmpeHus, BO3MOXHa cuTyauus, Korga
BHyTpeHHee 1O npubopa 1 moayns pacwmpeHns OyayT UMeTb HECOBMECTVMbIE Bepcumn. OTO NPUBELET K CUTyaLuu,
4YTO Ha Moayne paclmpeHns bygeT nHavumposaHa ABapua. [insg yctpaHeHnss ABapum criegyet NnoBTOPHO 06HOBUTb
BcTpoeHHoe 10 mogynsa paclumpeHus.

8.4 OcTnpoBKka
CD NPEQYNPEXOEHVE

HeobxogumocTb nposeneHnda CTUPOBKK onpeaenAdAeTca No pesynbratamM NoBEPKU an60pa N OOoImxHa
npon3BoAnUTbLCA TOJ1bKO KBaJ'II/Iq)I/ILI,I/IpOBaHHbIMI/I cneunannctaMmm MeTpornorn4eckmnx CJ'Iy)K6,
OCYLLECTBNALWMNX 3TY NMNOBEPKY.

BHUMAHUE
Al KOcTmpoBky npubopa cneayeT BbINOMHATL TONMbKO B COOTBETCTBUM C TpeboBaHUsIMU pykogodcmea o
aKcryamauyuu npubopa. PekomeHayercs He NPOBOANTL KOCTUPOBKY CAMOCTOATENbHO 6€3 JOIMKHBIX 3HAHWUIA
N KBanudukaumm n oopatntbcs B cepBUCHbIn LeHTp OBEH. HenpaBunbHas oCTMpPOBKa NpuBEOET K
HEeKoppeKTHoN paboTte npmnbopa.

[ns 3anycka 10CcTMpoBKM criegyeT BbibpaTh B rmaBHOM MeHto Mpubop — KOcTupoBka BxoaoB/BbIXOAOB. ...

Mepen Hayanom CTUPOBKM NOSABUTCS MEHIO BbIGOopa Mofenu u Mmoamdukaumm npubopa.

BriGop ycTpoicTea >

Brifepute yTpoiicTED ANA KCTUPOBKK:

MP200-220.2{4).% -

0K CTmena

PucyHok 8.7

[anee B OTKpbIBLLEMCA OMaNoroBoM OKHe cnenyet Bbl6paTb HOCTUPOBKY:

e aHanoroBbIX Bxogos 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 OCTMPOBKW OHa OCTaHaBMMBaeTCcs — Ha aucnnee npubopa
oTobpaxaetcsa Hagnuck NMporpamma LOGIC: OctaHoBneHa.

8.4.1 OcTupoBKa BXxoaoB

fOCTMpOBKa aHanoroBbixX BXoaoB
[ns ocTMpoBKM 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 BXOA4aM 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 erewrero pesucTopa, (45-50 Om) HE MCNoNE3YETCA
COpocuTh HACTp OfkK Beifop kanana:  Boe kaHane -

Hazag Ctmena

PucyHok 8.10

4. Ecnn Heob6xoaMmo BOCCTAHOBMUTbL 3HAYEHUA MO YMOSYaHMIo B MONsSIX BBoAA, TO cneayet Haxxate CoOpocuTb
HACTPOMKMN.

5. B Bbinagatowiem meHo Bbl6op kaHana BeiGpaTh HOMEp BXxoAda AN HAaCTPOWKM B COOTBETCTBUM C
BBeJEeHHbIMY napameTpamMu u HaxaTb [anee.

Boe kaHane: -

Boe waHane
Kanan 1
Kanan 2
Kanan 3
KaHan 4

PucyHok 8.11

6. BbInonHWTb garnbHelne yka3aHus Mo YCTaHOBKE MOSIOXKEHUs nepemMblyek B npubope.
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EHMMAHIE!

Hazag

2468

¥CTaHOBHTE NEPEMbIMKY B NOMOHEHWE:

1357

>

o0

Ctmena

PucyHok 8.12
NPUMEYAHUE

[i]

YcTaHoBKa nepemMbliyeK onncbiBaeTcA B pyKoeodcmee o 3Kcnnyamauyuu np|/|6opa.

7. Ha toctnpyemble Bxoabl noaaTb CUrHarbl ¢ TpebyembiMU XapakTeprucTUKamu.

H]CTHFIDEI(E EXOA0E

BuiNonHATE ClegyrlHe Ward:

1. MopakTe ka aHanoroesle Bxoan Tok 5,000 MA.
2. [nA npogonsesa Npouecca OTHPOBKM HaxMKUTE KHonky "danee”.

OTmMena

PucyHok 8.13

8. [locne tocTMpoBkM nosiBUTCA coobLeHue 06 ycnewHoMm 3aBepLueHuu. lNporpamma npubopa 6yaet cHoBa

3anyuleHa.

OWEN Legic

® HicTupoBKa yCne WwHo NpoBegeHa.

X

PucyHok 8.14

KOcTMpoBKa KOHAYKTOMETPUYECKUX BXOAOB
,D,J'Iil HOCTUPOBKM BXO40B crenyeTt:

1. B gnanoroeom okHe 0CTUpOBKU BbiIGpaTe KoHAYKTOMeTpuUeckue Bxoabl. OTKPOETCSH OKHO HACTPOMKM.

2. B okHe HacTpolku BeibpaTb U3mepseMbin curHan.

3. BaecTu 3HaueHue MocTosiHHOW BpeMeHU punbTpa.
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Beibop napamepos HOCTUPOBKK X
MapaMeTphl IOCTHPOBKK

Mamepremblil crHan: 0,5..1000 KOM (2000....0,002 MKCM)w @

MocToanHas spemenn euneTpa, (0.1-60 cex): 1 @
CHpocuTs NapaMeTpbl OcnipoBats: Bxoa COM1 (Kanan 5) v (D
Hazan Nanee Otmens

PucyHok 8.15

4. Ecnun HeobxoaMMo BOCCTAHOBUTL 3HAYEHMS MO YMOMYaHUIo B NMONSX BBOAA, TO CneayeT HaxaTb Copocutb
HaCTPOWKMW.

5. B Bbinagatowem meHo KOcTupoBaTb BbibpaTb HOMEpP BXoAa 41151 HACTPOWKN B COOTBETCTBMM C
BBEEHHbIMW NapameTpamu 1 HaxaTb [anee.

6. B okHe BbibOpa napameTpoB HOCTMPOBKM 3a4aTb TOHMKM FOCTUPOBKU.

Briiop napamepos mcTApoEKIA b4

Auanasost 5. 1000 )l (2000 0,002 weCea}

BSpuHAs TOME iDCTADOA, K0 | -] @
CRBAHAR Toem KeTagms, aln | 15 IE}
HeisHif Pl HGTHpoBKA, KD | 100 @

Mpaanason 05, 5 k0w (2000, 200 peCu)

BEpEHAR TORE KCTHFIREA, D0 | 0,45 @
LpEQHAR TORKA K TADDENA, WOk | 1.5 I:Z:I
HHEHAR TO4KS KETHRODKH, KDW: | L G}

PucyHok 8.16

7. KiocTnpyembimM Bxogam NoaKmovMTb CUrHarmbl CONPOTUBIIEHUS C TPEOYEMbIMU XapaKTepUCTUKAMMU.
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K TR OBE B0 *
HenonHeTe CoeryHHISE e

1. TIOARNAS ATR K KT DT =D ATy CONPOTHRNEE 5l
2 Ona npogomEeHTE MPOUSCIA MCTECCEKH RESHRTE KHoney “famee”

| Oanes | | Gt
PucyHok 8.17

8. T[locne 1cTUpoBKM NosiBUTCS coobLLeHUe 06 ycrnellHoM 3aBepLueHuu. Mporpamma npubopa GyaeTt cHoBa
3anyLueHa.

OWEM Logic et

® HlcTHpOoBKa YCNEWHD NpoBEgeHa.

PucyHok 8.18
8.4.2 OcTupoBKa BbIXo4o0B

Ons IOCTUPOBKU BbIXO4 0B clenyeT:
1. B ananoroBom okHe HOCTUPOBKU Bbl6paTb AHanoroBble BbIXoAbl. OTKpOGTCﬂ OKHO HaCTpOVIKVI.

2. B okHe HaCTp0I7IKI/1 Bbl6paTb TN KCTUPYEMOro BbIXOOHOIo CUrHana:

*  [IMCKpPETHbLIN;
* AHanoroBblil, HaNPsXEHWE;
¢ AHarnoroBbIi, TOK.

BeiGepuTe TUNEI 2aKa3HbBIE BRIXCAHEX 3NEMEHTOE bt
Aranoroeemi Beeon N21 - AHanoroEwIl, HANPAXEHWE -
AHanoroeell Bemon NEZ2  AHanorosbIl, ToK -

Hazan CTMeHs

PucyHok 8.19

3. W3meputb BennumnHy nogaHHOro Ha Bbixod curHana. Homep Bbixoaa ykasaH B PaBOM BEPXHEM YTy OKHa.
BeecTtun 3HaueHwue B none BBoAa U HaxaTtb Janee.
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8 Paborta c npubopom

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. AHanornyHo N3MEPUTb N BBECTU 3HAYEHUA ONA BCEX TUMOB CUTHaNoB.

5. TMocne HOCTUPOBKU MNOABUTCA coobueHne 0b yCneLwHOoM 3aBepLUeHnn.

OWEM Legic et

® HicTupoBKa yCne WwHo NpoBegeHa.

PucyHok 8.21
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9 CmeHa uenesou nnaTgopmebl

9 CwmeHa ueneBou nnatdopmbl

®yHkunss CMeHa ueneBon nnaTopMbl NpegHasHauyeHa Ans nepeHoca MpoekTa Ha ApYyrylo MoauduKaumio
npmnbopa n3 ogHoOM NMHENKN NpUbopoB.

CmMeHa ueneBoi NnaTtgopMbl NMPOUCXOAUT MO CreayoLWMM NpaBunam:

XOFICT aBTOMaTUYeCKM NOACTPanMBaeTCs Nof U3MeHEHME KONMYecTBa BXOA40B/BbIXOAO0B;

HaCTPOEHHOE MOrb30BaTENeM pacronoXeHne BXOAOB/BbIXO40B OCTaeTcs. HoBble Bxoabl U BbIXOAbI
[06aBnATCA Nocne yxxe CyLeCcTBYIOLLMX BXOA0B U BbIXOJ0B UCXOQHOMO NPOEKTa;

CBS13M BXOO0B/BbIXOA0B, Y KOTOPbIX U3MEHUIICA TUM AAHHBIX, Pa3pbiBaOTCS;

€CNnn KONMNYECTBO BXOO0B/BbIXOA0B YBENMMUYMBAETCH, HO TUMN AaHHbIX MCXOOHOrO Habopa BX0o40B/BbIXOAOB He
N3MeHSETCs, TO CBSA3M OCTaloTCH,;

€CINY KONMUYECTBO BXOO0B/BbIXOA0B YMEHbLLUAETCS MO CPABHEHMIO C UCXOL4HBIM, TO CBSI3W yAarneHHbIX BXog0B/
BbIXOLOB pa3pbIiBalOTCS;

ecnu B ucxogHowm nnatdopme 6binm AobaBneHbl MOgYNM paclUMpPeHUsl, TO OHW NEPEHOCATCSA Ha HOBYHO
nnatdgopmy, CBSI3N Ansi HAX OCTalTCS;

HaCTPOVKM aHanoroBbix BXOA40B/BbIXOAOB NEPEHOCATCS (MPY HANMYMM aHanoroBbIX BbIXOA4O0B Ha Npubope, Ha
KOTOPbIV MAET NepeHoC NpoekTa);

NHTEpdENCHI CBA3N NepeHocATcs 6e3 M3MEHEHUI;

BCE 3KpaHbl C HACTPONKaMn NePeHOCHATCA U3 OQHOWN Leneson nnatdopMbl B APYryio;

BCE NepemMeHHbIe NepeHoCcATCs U3 OAHOM LeneBon nnatgopmbl B Apyryto. Ecnv B npoekTe ecTb NnpuBa3ka
nepemMeHHbIX K mapameTpam, He CyLLEeCTBYHOLLMM B Npubope Ha KOTOPbIN MAET NEPEHOC NPOeKTa, TO
OTKPOETCS OKHO C MHpopmauwmen o6 yaaneHun napaMmeTpoB 1 pa3pbiBe CBA3EN C MPUBA3AHHBIMU K HUM
nepemMeHHbIMU;

ecnv uernesas nnatgopma, Ha KOTOPYH OCYLLIECTBMSETCA NEPEHOC NPOEKTa, He NoAAEPKUBaET
yHKLUMOHarnbHbIe BoKK, cogepXallnecs B UCXOQHOM NPOeKTe, MOABUTCH MHOPMALIMOHHOE OKHO C
yBegoMMeHneM 0 HeobxoauMOCTHY yaaneHnsa gyHKUMOHanbHbIX 6rioKoB.

[ns cMmeHbl ueneson nnaTopmbl criegyeT:

1.
2.

OTKpbITb NPOEKT, KOTOPbI HY>KHO NEPEHECTUN Ha ApYyryo Moandukaumio npubopa.

Bbibpatb B MeHo ®ann — CmeHa ueneBoun nnardopmbl. Owen Logic npeanioXuT CoOXpaHUTb NMPOEKT
nepen cMeHou nnatdopmbl. [lanee nosgBUTCA MEHIO CO CMUCKOM OOCTYMHbIX 41151 CMeHbI NnaTopMbl
Moanukaumin:

8 Buibop Moagenn = [m] X

nrP200 XapakTepucTuku

1] MogynsHoe nporpamuupyemoe
= pene ¢ ABYCTPOUHBIM AVCMAEEM

nP205

b == g MozynbHoe nporpamuyupyemoe
== pene ¢ rpadryecknm aucnneem
v Ethernet

np225

: | LLrToeoe NporpamMmupyemoe
o pene ¢ rpaduueckKnM AUCINeem
v Ethernet

nP100 Moandukaunm

e KOMRaKTHOe nporpammupyemoe VCKpETHbIE VICKpeTHble | AHanoroebie | AHanoroeble
2 porp Py Moawndukaums Mutanue L ArEn

= pene BXO/bl BbIXOJbI BXO/bl BbIXOAbI g
—_—

nr102

MozynbHoe nporpaMuupyemoe
= |pene ¢ BblCOKOH NAOTHOCTbIO
KaHaNoB BECAA/BbIEOAA

np103

Otmena

PucyHok 9.1

BeibpaTtb npnbop, Ha koTopbI ByaeT npom3BeneHa cMeHa nnatdopMbl. Haxats kHonky OK.

lMpoBepuTb N BOCCTAHOBUTL pa3opBaHHbIE CBA3W, €CM OHU eCcTb. PaboTy nporpamMmmbl MOXHO NPOBEPUTH B
CumynsaTope.

CoxpaHUTb U3MEHEHHbIN NMPOEeKT.
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10 PacwmpeHuns

10 PacwupeHus

PaCLIJI/IpeHI/IFl MCNOJNIb3YKTCA ANnA Co3aaHMUA CIOXHbIX NMPOEKTOB U UX UHTerpaunn ¢ opyrumm cepsmcamMmm KOMnaHmum

OBEH.

PacwupeHns B Owen Logic:

YcTtaHOBKa pacluMpeHun
[ns ycTaHOBKM paclumpeHuii cnegyer:

1.

B rmaBHoM MeHI0 BbibpaTh PaclumpeHnns — YnpasneHue paclumpeHusiMu.

T8 OWEN Logic
®aiin  Bun puSop Cepewc  Pacwwpedua | [NoMolws

: D D YnpaeneH e paciuupeH Mar

PucyHok 10.1

2. B okHe PacwmpeHunsa oTMeTUTb ranoykon Heobxoammble pacluMpeHust.

MacTtep Tupaxunposanus 10.1. C nomowsio MacTepa TUpaXXupoBaHUsi MOXHO 3arpy3uTb NporpaMmmy B
npubop 6e3 ydactua Owen Logic 1 3aWwmTuTh €e 0T KONUMPOBaHMS;
Akcnopt yctporictea B OwenCloud 10.3. MNo3BonsieT skCnopTupoBaTh KOHUIypaLuto CETEBLIX NEPEMEHHbIX
ans onpoca B obnayHom cepsuce OwenCloud;
Okcnopt yctponctea B OPC 10.2. [No3BonseT 3KCnopTMpoBaTh KOHUIypauuio CeTEBLIX NepeMeHHbIX Ans
onpoca B Owen OPC Server.

T8 Paciumpennn

Bce ¥cTaHOENEHHBIE OBHoBAEHWA

Buibpate BC2

Macrep TrpaxciposaHMa v1,13.1
Mnarme  cospaer w3 npoexta OWEN  Logic MacTep  TupamuposanvA.  Macrep
THpPaXWPOBaHKMA - MCNOMHAEMEIA $alin AnA 3arpy3kK CO3AaHHOW nporpaMmsl B npubop Hes
OWEN Logic. Macrep Tupamumpoeadwa ©SyaeT nonesed, eciv HeoBxogWMMmo nepegate
NporpamMmMy He PacKphIEaA =WCXOAHMKW® WAW AnA oBHOBNEHWA NporpaMmel Ha npwbope
HEKEaNWEULMPOSaHHEIM NERCOHANCHM,

CPC-cepeep 3kcnopT v1.12.0
MaarvH 3KCNopTHRYET CETEERIE NepeMerHble us npoekta OWEN Logic 8 OBEH OPC-cepeep.

JKCNOPT COKpaTWT EpeMa  HacTpoWkw OPC-cepsepa, ecAM  3HAYEHWA MNEpPEMEHHBIX
sanporpaMMKpoEaHHOrS yoTpoicTea ByayT nepegasatecA B SCADA-cucTemy.

Jxcnopt yorpodcrea & OwenCloud v1.13.17.15998

Mnarme cokpatut Bpems Ha pAcbasnedve npuBopoe B OwenCloud. [Maarwn
IKCNOPTUPYET CeTeBnle nNepemeHdble M3 npoekta OWEN logic s dopmar
napametpoe anA OwenCloud (dain ®json). 3atem napametpnl AoSaBAfOTCA B
CwenCloud npu nomowm dyHkummn "3arpysum us JSON'

2 YcranosuTs

PucyHok 10.2

3. HaxaTb kHOMKy YCTaHOBUTD.

216



10 PacwmpeHuns

4. Yepes HEKOTOPOE BPeMs NOSIBUTCS curHan o6 ycrewHon yCTaHOBKe B BU/IE 3eMEHOI ranioykn HanpoTus
a

BbIOpaHHbIX pacLunMpeHuii

5. TMocne 3aKpbITNUA OKHa PaCI.LWIpeHMH noABUTCA AMaroroBoe OKHO nepesanycka Owen LOgiC.

Mepezanyctute OWEN Logic et

BCTYNMAKM B Cumy HeobxomuMo nepezanmyctuTe OWEN Logic,

® Boink NpoMEEEneHbl MEMeHerHA. N Toro, yTodbl MEMEHEeHKA
MepesamycTWTE Cefdac?

s

PucyHok 10.3

Mocne nepesanycka Owen Logic paclumperusi 6yayT roToBbl K UCNOMb30BaHULO.

NMPUMEYAHUE
EI Ecnu pacwimpeHus He ycTaHaBnNuBaloTCs, CriegyeT NpoBepUTb OTKPbIT Nin nopT 8084.

YnaneHue paclumpeHun
[nsa ynaneHus paclwumpeHuns cneayer:

1. B rnaBHOM MeH0 BblbpaTb PacwumMpeHns — YnpaBneHue pacluMpeHUsiMu.

2. B okHe PacwumpeHus HaxaTb Ha KHOMKY X HaNpoTUB HEOBXOAMMOro pacLLUMPEHNS.

8 Pacumpenna — O x

Bce ¥TaHOENEHHIE CBHoenEHWA

B| Buibpate ECE L. Yeranosute

| MacTep Twpaxwposanra + v1.13.1 | X

Mnarme cospaer w3 npoekta OWEN Logic  wmacrep twpaxwpoeanwa. Macrep
| TpEXWPOBaHWA - WCNoAHAEMbIA $aiin gna sarpyskv cosaanHoi nporpammel & nprbop
| Bes OWEN Logic. Macrep TwpaxwposaHus GyAeT NoneseH, eC HeoBXOQMMO NepedaTs
MporpamMMy HE PacKpPLIEER «MCXOAHMEM= AW ANA 0BHOBASHWA NPOTPaMMEl Ha npubope
| HEKEaNMBMUWPOEaHHEIM NERCOHANCH,

OPC-cepeep skcnopt v v1.12.0

Mnarvu 3KCNOpTWpYST CETEBMIE NepemedHsle w3 npoekta OWEN Logic 8 OBEH OPC-
cepeep.  JKCNOPT  CoKpaTeT  EBpema  HacTpodky OPC-cepeepa, ecnw 3HaqeHua
NepesMeHHEX  3anporpaMMupoBadHiera yorpofictea GyayT nepepasatecs B SCADA-
CHICTEMY.

ZkcnopT yorpodcrea & OwenCloud " v1.13.17.159938

MnarvH cokpatat Epema Ha aobasnenve npwbopos &8 OwenCloud. Maarvn
IKCNOPTHRYET CETEEble NepemMeHHEe W3 npoekta OWEN Llogic 8 dopwmar
napameTpoe anAa OwenCloud (dalin *json). 3atem napameTpol AoGaEnACTCA B
L)

=1 [ 1 -~ P A1

PucyHok 10.4

3. TukTorpamma yganeHusi CMEHUTCS Ha MUKTOTPaMMy YCTaHOBKM.

4. Tlocne 3akpbiTusa OkHa PacwumpeHus nosaBuTcs guanorosoe okHo nepesanycka Owen Logic. MNocne
nepesanycka Owen Logic yganeHHble pacluMpeHmns nepectaHyT ObITb 4OCTYNHBbIMW B IMaBHOM MEHIO.
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10 PacwmpeHuns

10.1 MacTtep TMpaxxupoBaHus

MacTep TupaxupoBaHMs MNO3BONSIET co3fgaBaTb U3 npoekta Owen Logic darn, cogepXawumin BHYTpU cebs
nporpamMmmy, ¢ pacluMpeHnem:

* exe — ana OC Windows;
* dlil — gna OC Linux.
C nomousio dhanna MoXHO 3arpy3vTb nporpammy B npmbop 6e3 yyactus Owen Logic.

BHUMAHUE
A TupaxnpoBaTb NporpamMmy MOXXHO TOMbKO MeXay OANHAKOBbIMU Moaudukaumsmmn npubopa.
PesynbTtat 3anucy nporpaMmbl B NPpMBOP C MOMOLLLIO MacTepa TUPaKUMPOBAHUS 3aBUCUT OT Hanuuusa Knova B
npubope 1 MacTepe TupaxunpoeaHus. Knioy B npubop MoxHo 3anuncatb ¢ nomollsio Owen Logic.

3anucb
nporpaMmmei

MacTtep
TUpaXnpoBaHUsa

Knwo4 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 10.5 — 3anucb nporpaMmMbl ¢ NOMOLLLIO MacTepa TUpaXupoBaHUA

Co3aaHue mactepa TUpaXXMpoBaHUA

Mepen cosmaHvem macTtepa TupaxupoBanusa ans OC Windows pekomeHayeTcsi co3gaTb TEKCTOBbINM hann ¢
pacwupeHuem * rif ¢ onucaHmem npoekta. OnucaHne npoekta GygeT oTobpakaTbCs BO BpeMs 3anycka macrtepa
TUPaXMpPOBaHWs Nepes 3arpy3kon NnporpaMmmel B npuoop.

[nsa cospaHus mactepa TupaxuposaHusa ana OC Linux Heobxoammo yctaHoButb nakeT .NET 6 SDK. 310 BO3MOXHO
caenatb npu yctaHoBke Owen Logic. [Ing aToro noctaBbTe Yekbokc YctaHoBUTL .NET 6 SDK B OkHe yCTaHOBKM:
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10 PacwmpeHuns

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 10.6 — OkHo ycTtaHoBKku Owen Logic

B cnyyae, ecnn .NET 6 SDK He 6bin ycTaHOBneH, npy co3gaHumn mactepa Tupaxuposanus ans OC Linux BO3HMKHET

owwunbka, dann He BygeT co3gaH. B HuxkHeln yacTn okHa otobpasntcs nHpopmaums 0 Heob6xogUMOCTUN YCTaHOBKU U
CCblIflka Ans CkayvMBaHUs nakera:

7 | M @Owwmbkm: 0 [ /1, Npeaynpexaenua: 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 10.7 — Owunbka co3pnaHusa canna

[lns cosgaHnsa mactepa TUPaKNpOBaHWS:

1. YKkaxuTe Ha naHenu cBOMCTB npoekTa B none Umsa cdanna ¢ kno4vom dain, cogepallnin Ko,
xpaHswuincs Ha MK, [ins 3arpy3ku nporpamMmbl 6€3 Krntova 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 10.8

B cniyyae, ecnu nocne ykasaHus nyTu K doanny C KNioyYoM, Koy OyaeT yaaneH, Mactep TMpaxvpoBaHus He
OyoeT cosfaH, B HUXKHEN YacTu okHa oTobpasnTtcs nHdopmauus ob owmbke:
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10 PacwmpeHuns

- | QDUJHEKM:'I

error @ain c knouom "Chlsers)
HENAEH.

I Mpeaynpexaequs: 0

OWEN\DocumentsiOwen LogiciKeys\123.olkey” He

PucyHok 10.9 — Owubka co3pnaHua canna

BbibepuTe B rmaBHoM MeHi0 PacwmpeHuns — Co3aatb macTep TUPaXXUPOBaHUS.

OTKpOETCst OKHO AN Co3AaHnsa MacTepa TUPaXKUPOBaHNUs. ECrn kK NpoekTy NoAKIoYeH Kitod, To ByaeT
BbiBefeHa Haanuck Monb3oBaTenbckas nporpamma sawuiieHa knrovom! B nHom crnyyae 6yaet
BbiBedeHa Haanucb YCTPOMCTBO Noaaep1BaeT 3aliMTy Nofib3oBaTerlbCKOW NporpaMmbl, HO Ans

npoeKTa He BbIGpaH KItou.

He BbiOpaH KTou.

Cozgatb

Co3aaHre MacTepa TUPaXMpOBaHWA O x
MNapameTpbl ycTpoicTBa
Wma ycrpoiictea: |T1P200-24.8.X
Bepcua eHyTpennero N0 yorpoicrea: 271
MapaMeTphl KOMMAAALAW
Wms koneuHoro daiina: ReplicationUtilite
MyTb K MacTepy TMpaXWpoBaHWUA: YkankuTe 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 10.10 — Co3aaHue mactepa TUpPaXXMpOBaHUA

MapameTpbl yCTPOMCTBA CUNTLIBAIOTCSA 13 NpUBOpa 1 3aMNONHSTCS aBTOMaTUYECKN.

B okHe napameTpoB KOMNuUnAaunm 3anornHnTe nong:

*  Vms KOHe4yHO20 ¢halina — ums harna mactepa TUpPaXnpoBaHUS, KOTOPbIA ByaeT co3naH;

* [lymb Kk Macmepy mupaxuposaHusi — pacrnornoxeHue cosgasaemMoro ganna;

*  @aln c onucaHuem anzopumma (0ns1 OC Windows) — nyTb K TEKCTOBOMY painy ¢ OnnucaHnem

npoekTa B popmare *.rtf (He obsizaTenbHO);

*  Komnunsuyus ¢patina 0nsa OC — OC gns koTopon cosgaetcs dann.

HaxmuTe kHonky CosgaTthb. B criyyae oTcyTcTBUA ownGok ByaeT cosgaH daiin ¢ ykasaHHbIM UIMEHEM U

pacwmpeHmem *.exe unu *.dll.
NPUMEYYAHUE

Al

BpEMS.
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10 PacwmpeHuns

Paclumpenue danna *.dll moxet He oTobpaxatbes B OC Windows, ecrnv He BkIoYeHa onums

|I| NPUMEYAHUE
0TODpaXeHNs1 CUCTEMHbIX (halnoB:

)

mna [aTta N3MEHEHMA Twn Pazmep

| | ReplicationUtilite 13.12.2024 10:36 Oaiin 1045 Kb

PucyHok 10.11 — Oto6paxeHue danna c pacwmpeHuem *.dll

OTyeT 0 co3gaHum cba|7|na BbIBOOUTCS B HUXKHEWN YaCTU OKHa.

- | QDUJHEKH: 0 1l lpeoynpexnenun; &

CEISII.EIHHE-' YCNEWHD FaBeplUeHD.

PucyHok 10.12 — OTueT o0 co3pgaHum chaina

-
YTto0bbI CKpbITb UK OTKPbITb obnactb OTO6pa)KeHl/I$| oT4yeTa, cneayer HaXaTb KHOIMKY . MHd)OpMaLIMﬂ o
npenynpexneHunax n owmnbkax BbIBOOUTCS, ECNN OTMEYEHbI CoOoTBEeTCTBYyHOLMNe d)]'la)KKI/I.

i | OD'-”""EKW 0 1] lpemynpexnetmn; &

PucyHok 10.13 — NMpumepbl npeaynpexaeHnun
10.1.1 3anucb nporpamMmmbl B npubop Yyepes mactep TupaxupoBaHusa Ha OC Windows

[ns sanucun nporpamMmmsbl B |'|p|/|60p C NOMOLLbKO MacTepa TupaxnpoBaHua cnenyert:

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 10.14 — ®ann mactepa TUpaXXMpoBaHuUA
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NMPUMEYAHUE .
Bo Bpems OTKpbITMS MacTepa 0TobpasnTCa TEKCT ONMCaHNA NpoeKTa M3 NpukpenneHHoro danna ¢

pacwmpenuem *rtf. Ecnv dann He 6bin NpUKpensieH Bo BpeMs Co3aaHus macTtepa, To onmcaHme
npoekTta 6yaert nycTbim.

2. CnepoBaTtb ykasaHusiM MacTepa TUpaXKUpoBaHusl.

o' MacTep TMpaxXvpoBaHWa - O X

Jo6po noxanoeats B MacTep TMpaxuposanua npubopa MNP200-220.1.X
Macrep TMpaxupoeaHna 06HOBNT BCTPOEHHOE NporpamHoe obecnevedne npubopa MP200-220.1.X
Buumanue! Mocne o6HoeneHna ece HACTpoik COPOCATCA HA 33B0ACKME SHAUEHNA,

OnucaHuWe NpoekTa

[anee Omvena

PucyHok 10.15 — OkHo MacTep TMpaXXnpoBaHusi

3. B pasgene Hactpouku nopra ykassiBaetcs Homep COM-nopTa, K KOTOpoMy NoakmntoveH npudop. Kak
y3HaTb HOMep NopTa onucaHo B pasgerne Hactporika nopta 4.6.

4. Ecnu ycTpoNCTBO 3allyLLEHO Naporem BBeaMTe Naporib B OKHe MacTepa TupaxupoBaHus. B cnyyae
OTCYTCTBUSA UMW BBOAA HEBEPHOro napons kHornka Janee 6yaet HeaktusHa. MNocne Bbibopa nopTa B
npaBoM HWxkHeM yrny byaer otobpaxaTbCs COCTOSIHME NOAKMoYeHUs K npnbopy.

a5l Mactep TvpaxvpoBaHus = O >

Hacrpodikm nopra.
Beibepute HacTpoikn nopTa.

Tun nogkmowenma:  MNocneposartensHeid nop: v Beibpan nopT:

Wma: COM3
Wma nopra:  COM3 ~ Onmcarwe: STMicroelectronics Vitual COM Port
Tun: Modem Device
Agpec npubopa: |16 Cratye: OK

HesepHsiit naponk.
MpoBepsTe packnanxy KNABUaTyph! M KNaswy
Capslock 1 BBemMTe Nnapons ewe pas

1. MNpwuSop He noaknioueH

Hasap Omvena

PucyHok 10.16 — Owumnbka nogknoveHus npmbopa

B Ccny4yae OLWNBKM NOAKITHOYEHMS 6yp,eT 0To6pa>|<eH 3HaK N TEKCT OLLNOKN. an HaBeaeHUn Ha 3HakK

OT06pa3VITCFI nogckaska ¢ onMcaHmem oLInBKN.
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10 PacwmpeHuns

Ownbka Bo3MoXHble NPUYUHBI

Mpunbop He noakntoyeH * HenpaBuribHO BblI6paH COM-nopr;
* He ycTaHoBrneH gpavisep USB;
* paspblB COEAMHEHUS.

Tpebyetca gpyron npmudop Mopkro4eHHbIV NPUBOP HE COOTBETCTBYET NPOEKTY. Hy)XXHO 3aMeHUTb Npubop B
NPOEKTE 1 co30aTb HOBbIN MacTep TMPaXMpoBaHus, NMOO NOAKNIOYNTL

noaxoasaLLmnin npuéop

Ecnn Hukakmx owunbok HET, To oToOpakaeTca 3eneHas ranoyka ¢ HasgaHnem npubopa.

85 MacTep TMpaXMpoBaHWa - O X

Hacrpoi#ku nopra.
Beibepute HacTpoikn nopTa.

Tun nogkmovenna:  MocnegosatensHsiA nopr v BeiGpaH nopT:

Wma: COM3
Wma nopta:  COM3 v Onucanme: STMicroelectronics Virtual COM Port
Tun: Modem Device
Agpec npubopa: |16 Cratyc: OK

MoaxknioyeHo ycTpoilcTeo C© Bepcueit 1.7.24.
Bctpoenroe MO GyaeT ofiHoBnexo ao sepcim

of Moaxniouen MP205-24.1211.06, 1.7.24

Hasan Danee OmveHa

PucyHok 10.17

Ecnu cBs3b ¢ NpMbopOM NOCTOSIHHO MpepbiBaeTCs (raroyka MUraeT), To, BO3MOXHO, ApYyroe NpuroxeHne
3aHumaeT nopt USB. 3710 MoxeT ObiTb, ecnu 3anyLieHa nporpamma Owen Logic 1 B HEN HACTPOEHO
NOAKIIOYEHME K 3TOMY XXe NopTy. B Takom crnyyae ons 3arpy3ku npoekta B npubop Apyroe NpunoxeHue
cnegyer 3akpbiTb unu nepesectn B pexxum OFFLINE .

5. Ecnu coegnHeHune ctabunbHO, TO CneagyeT HaxaTb KHomnky Oanee.

o Mactep TMpaxMpoBaHua

3anuce NPorpaMmel B yCTPOMCTBO.
Byaet 06HOBNEHa NONB30BATENBCKAA NPOrPamMMa B YCTPONCTBE.

BHumanue! INpu npepbiBaHnk Npouecca 3arpy3ku NpoLUWBKK (NponafaHue
nuTaHWA, 06pbIB CBA3M WWnK Ap.) NpuBop MOXeT NepeiTH B
HepaboTocnoco6Hoe cocTonHWe, T.K. Npeablaylas Bepcus Npolumsku byaet
cTepTa, a HoBas He ByaeT ycTaHoBneHa. B cnyyae Heyaa4YHOW NPOLUMBKK MW
cbos nosTopuTe ee cHoBa. [pn noBTopHOM cboe obpaTUTech B CEpBMCHBIil
LUEeHTP.

e || O

PucyHok 10.18 — 3anucb nporpammbl

6. [ns 3anucu nporpammbl B YCTPOWCTBO CreayeT HaxaTb KHOMKY 3anucbk. B HmkHen YacTu okHa
oTobpa3nTCHa CTpoKa CoCTosAHUS 3anucu. Bo BpeMs 3arpysku nporpammbl Henb3si npepbiBaTh cBA3b MK ¢
npubopom. Mo 3aBepLueHnn 3arpy3sku byaeT BbiBegeHO coobLueHmne.
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10 PacwumpeHus

MacTep TMpaxvpoBanmA >

o 3annce YCMNEWHD 3aBEpLLEHS,

oK

PucyHok 10.19 — 3aBepLueHue 3arpy3ku

Pexum «TMxomn» yctaHOBKMU

NMPUMEYAHUE
m Pexum «Tuxon» yCcTaHOBKU AOCTYNeH npu paboTe ¢ macTepom TupaxnpoBaHusa sepcun 1.21.14 n ctapue.
MacTtep TupaxvpoBaHWs MNOOOEPXKMBAET PEXUM «TUXOW» NpPOLWMBKMA npubopoB. [ns ero 3anycka cnegyet
ncnonb3oBaTh cregyoLwme apryMmeHTbl KOMaHAHOW CTPOKK:
/silent — apryMmeHT «TUXON» YCTAHOBKW;
/password: — naponb, Heobxoaum, ecnv Npnbop GbIN 3aWULLEH NaponeM;
lip: — IP agpec nogkntoyeHHoro npmbdopa (ecnu npnbop nogkmntoyeH no nHtepdency Ethernet);
Iportname: — Homep COM-nopTa (ecnv npubop nogknioyeH no nHrepdency USB);

1>> File_Name.txt — TekcTOBbIV chavin ¢ oTobpaxeHnem npoLiecca NPOLUMBKU B NPOLIEHTaX;
2>> File_Name.txt — TekcToBbIN (harn c oTobpaxeHnem OLLMBOK B MPOLLECCe NPOLLMBKMY.

Mpumep komaHabl 3anycka hanna mactepa TupaxuposaHus ReplicationUtilite. exe, pacnonoxeHHoro Ha pabodem
cTone, Npu Noakno4eHun no uHTepdgency Ethernet:

C:\Users\<Umsa nonb3oBatens\Desktop>ReplicationUtilite.exe /silent /IP:10.2.3.204

Mpumep koMaHabl 3anycka danna macrtepa TupaxupoBaHusi ReplicationUtilite. exe, pacnonoxeHHoro Ha pabodem
cTone, npu nogkntodeHum no uHtepdency USB k npubopy ¢ naponem 1234:

C:\Users\<Ums nonb3oBarensa\Desktop>ReplicationUtilite.exe /silent /[porthname:COM7 /password:1234

Mprmep koMaHabl 3anycka danna macrtepa Tupaxuposanusi ReplicationUtilite. exe, pacnonoxeHHoro Ha pabodem
cTone, Npu nogknioyeHun no mHtepdericy USB, ana cosgaHus TeKCToBOro aina ¢ otobpaxeHveM owmbok B
npouecce NPOLUNBKM:

C:\Users\<Umsa nonb3oBaTtens\Desktop>ReplicationUtilite.exe /silent /portname:COM7 2>> File_Name.txt

10.1.2 3anucb nporpammbl B Nnpubop Yyepes mactep TupaxupoBaHmsa Ha OC Linux

Tpe6oBaHus K MNK:

* Ubuntu 22.04 nnn 24.04, apxuTtekTypa npoueccopa x86/32 nunm x64;
+ .NET6.

NMPUMEYAHUE
|1| He poctynHo ansa npubopos MNMP110 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 - apgpec npubopa;

» ./ReplicationUtilite -portname:/dev/ttyACMO0 — npwu nogknto4eHnn No nocrieaoBaTeribHOMY NOpPTY, rae
ACMO — agpec nopra.

NMPUMEYAHUE
m [nsa onpegeneHvs noprta ycTponucTea UCMosb3ynTe KoMaHab!:

¢ lIsusb — gnsa USB;
+ dmesg | grep tty — ans nocnegosaTtenibHOro nopra.

Mpumep koMaHabl 3anycka danna mactepa TUPaXMpPOBaHUSA NpU NoaknyeHnn npubopa No nocregoBaTernibHOMY
nopty ¢ agpecom ACMO:
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10 PacwumpeHus

$ ./ReplicationUtilite -portname:/dev/ttyACMd |

PucyHok 10.20 — KomaHpa ans 3anucu nporpamMmmbl

B cnyyae BepHO BbINOMHEHHbLIX AEWCTBMA B KOMaHOHOW CTPOKE OTOOpasnTCs CTPOKa COCTOSHUS 3arpysku
nporpaMmebl B npnbop:

[Biiaia o biaiaisitisie s o aidisisisia s ot aibiRisiaisia i bR iE IR 181011

PucyHok 10.21 — CTpoka cocTosiHusi

Tabnuua 10.1 — Bo3aMoXHble OLLNOKHK

Owunbka PewweHue

OTCTCBYFOT rpasa Ha 3arycK paiina + obpaTtutech K aAMUHUCTPATOPY;

« ycronbayliTe KomaHzy
sudo ./ReplicationUtilite -portname:/
dev/ttyACMO,
rae ACMO — agpec nopra.

BBoa HEKOpPPEKTHOW KOMaHAb! BeeauTe gonyctumyto komaHagy Ans 3anycka

chaiina.

YCTPOMNCTBO 3aLMLLEHO NAPOrieM Beeaute komaHay -password:.

One or more errors occurred. (Error occurred during a cryptographic operation.)

10.2 AkcnopT yctponuctea B OPC

PacwupeHne dkcnopt yctponctBa B OPC akcnoptupyeT ceTeBble nepemeHHble n3 npoekta Owen Logic ans
ncnonb3oBaHusa B NO Owen OPC Server.

[ns akcnopTta cnegyer:

1. OkcnopTtupoatb ycTponctaso usa Owen Logic — BbibpaTh B rmaBHOM MeHo PacwumpeHnsa — JkcnopTt
ycTpounctea B OPC.

Pacwwperwa | [Nomows
¥npaeneHue paclMpeHUanm
JrcnopT ycTpoicTea 6 OPC

PucyHok 10.22

MosiBMTCHA OKHO NPOBOAHMKA, rae criedyeT BbibpaTb MECTO COXPaHEHNS 1 UMS dharina ¢ paclumpeHnem *
dev.

B Owen OPC Server nobaButb y3en B A4epeBO 0ObEKTOB.

B KOHTEKCTHOM MeHIo y3ra BblbpaTth [lo6aBuThL — YecTponcTBo 13 ¢hana. OTKpoeTcsi OKHO NPOBOAHMKA.

PN

B okHe BbIOpaTh dhalin, KoTopblii 6bin akcnopTupoaH n3 Owen Logic. HaxxaTb kKHONKy OTKpbITh.
5. BbibpaTb npoTokon obmeHa ¢ ycTponcTBoM. HaxaTts BbibpaTth.

YcTponcTBo 1 Tern OyayT gobaBneHsl B AepeBO OOBbEKTOB.

Ecnu Heobxogumo oTpegakTMpoBaTh YCTPONCTBO, TO CreayeT U3MeHUTb CBOMCTBA YCTPOMCTBA U TETOB.

[ns npoBepkn NpaBuibHOCTM HACTPOWKKM cneayeT NoakntoumTe npubop K MK 1 3anyctuts pexunm onpoca.

Pa6ota ¢ Owen OPC Server onucbiBaetcs B cnpaske k 10.

10.3 AkcnopT yctponctea B OwenCloud

Okcnopt yctponctea B OwenCloud cokpalyaet Bpems gobaeneHus npubopa, HAacCTPOEHHOro B pexum Slave, B
obnayHbI cepsuc komnaxHum OBEH.

Pa6ota ¢ OwenCloud TpebyeT Noakno4YeHns cneumanbHOro YCTporcTBa, Wio3a, kK npubopy. Byaem cumTatb, 4To
LUSTIO3 Y)Ke HACTPOEH M NMOAKIIIOYEH K NpMBopy, HACTPOKN NpuBeaeHb! B Pykogodcmee Mo aKcrayamayuu Ha LUIo3.

[ns akcnopTa koHdurypaumm napametpoB Modbus npubopa cnegyer:
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10 PacwmpeHuns

1. Co3gaTb NPOEKT C HacTporkaMm B pexmme Slave n ceTeBbIMN NEPEMEHHBIMMU.

2. BblbpaTb B rmaBHOM MeH0 PaclwumpeHunsa — dkcnopt ycTponuctea B OwenCloud.

3. B oTKpblBLLEMCSI MEHIO BbIOpATL pacnonoXxeHne 1 3agatb UMs gainna B opmarte *json.

HanbHenwne gencrens TpebyoT Hannumsa 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
(ykas3aH Ha kopnyce wrto3a). B Beinagatowiem cnvucke Tun npubopa Buibpats Mpon3BonbHbIN Npudop
Modbus. Beectu agpec npubopa, kotopbin 6bin1 3agaH B Owen Logic. 3anonHutb octaneHble nong. Janee

cnepyeT HaxaTb kKHonky lo6aBUTb.

AobaeneHne npubopa

Twun npubBopa*

Appec B ceT™

2aBoACcKOA HOMER

HazeaHwne npubopa®

KaTteropuw

Yacoeol noAc*

BeeguTe KaKoe-nMbo M2 CNefyroLLy IHIUEHMIA:
3aB0ACKOA HoMmep Npubopa, IMEI wnwza, MAC-agpec

GMT20:00 bt

Bpems Ha cTpaHvue npubopa By4eT CMelLATEOA B
33BMCUMOCTI OT Y3acoBOro NOACA.

OTMEHWUTE JobaenTe

PucyHok 10.23

4. Ha Bknagke O6wee/O6LwWwme HaACTPOMKM yKa3aTb CKOPOCTb onpoca un HacTpoikun COM-nopTta npubopa B
CoO0TBETCTBUM C HacTporikamu B Owen Logic. Haxatb kHonky CoxpaHuTb ANs MPUMEHEHUS HOBbIX

HaCTpOeEK.
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10 PacwumpeHnus

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 10.24

5. B nosiBMBLUENCS CTpaHWLE HaXxaTb KHOMKY HacTporku napameTpoB. HaxxaTb Ha BbiNagatoLLnin CIMCOK
MmnoptuposaTb 1 BbibpaTh BapuaHT 3arpy3utb n3 JSON. B oTKpbIBLLEMCS MEHIO BbIbpaTh paHee
co3gaHHbIv harn B hopmate *json n HaxaTb 3arpy3uTb NnapamMeTpbl.

Ynpaenenuve 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

3arpysuTs M2 JSON & Kuma  Appec Eamunua ®opmaT . o

cn perMcTpa WMaMepeHMA AaHHbIX ) é

MapameTp

" Bce napameTpbl + 3arpyznTe M2 Codesys v.2.3 &

PucyHok 10.25

6. Modbus nepemeHHble Npubopa 6yayT nobaeneHsl B OwenCloud.
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11 CoyeTaHusa KnasuLL

11 CouyeTaHuA KNnaBuLl

CoyeTaHue KnaBuLl ‘ OencrtBune
MeHro/®ann
Ctrl + N Co3sgatb HOBbIN NPOEKT

Ctrl+ O OTKpbITb CYLLECTBYOLLUIA NPOEKT
Ctrl+ Alt+ S CoxpaHnTb OTKPbITbIN NPOEKT NoA APYrMM UMEHEM
Ctrl+ S CoxpaHnTb OTKPbITbIN NPOEKT
Ctrl+P Meyvatb
Ctrl + Shift+ C OTKpbITb MEHEXeP KOMMOHEHTOB
MeHio/Bug,
Ctrl+Z OTMeHuTb nocnegHee namMeHeHve
Ctrl+Y BepHyTb (BOCCTaHOBWTL) OTMEHEHHOE AeNCTBNe
MeHo/lMpubop
Ctrl + F7 3anucatb nporpammy B Nnpnbop
Ctrl + Shift + V OTKpbITb TAONULY NEPEMEHHbIX
Ctrl + Shift+ S OTKpbITb HACTPOKN Npubopa
MeHro/CepBuc
Shift + F5 MepenTtn B pexxum cumynsaumm
F6 3anyctntb CUMyNALMIO
F7 OcTaHOBUTb CUMYNSALMIO
F8 [Maysa cumynsumn
F10 LLlar Ha oguH umnkn
Ctrl + F5 [MepenTu B pexxvm otnagkm
MeHro/Paclumnpexus
Ctrl + Shift+ P ‘ OTKpbITb yNpaBneHne pacLumpeHnsamm
MeHnto/lomolub
F1 ‘ BblI3oB cnpaBku
MaHenb BCTaBKU
Ctrl + Shift + F Cosgatb yHKumo Ha ST
Ctrl + Shift + M Cosgatb Makpoc
Ctrl+M CosgaTtb Makpoc U3 BblAeNeHHoro yqacTka
MaHenb «MecTa ucnonb3oBaHUA»
F5 OBHOBMTbL MecTa UCMonbL30BaHUSA PyHKUMKM Ha ST
KnaBuiwuu paboTbl ¢ aneMeHTamMm
Ctrl+C KonupoBaTb BblaeneHHbIn arnemMeHT(bl) B Oydep
obmeHa
Ctrl +V BcTtaButb 13 bycepa obmeHa
Delete YnaneHne BbIOpaHHOro arnemMeHTa
KnaBuiwuu usameHeHus pa3smepa anemMeHTa
Ctrl + — YBenvyeHune WNpUHbI BbIAENEHHOIO aeMeHTa
Ctrl + YMeHbLUEHNE LUNPUHbBI BbIAENEHHOMO 3fieMeHTa
Ctrl+ | YMeHbLUEHWE BbICOTbI BbIAENEHHOMO 3NIEMEHTA
Ctrl + 1 YBenuyeHmne BbICOTbI BbIENEHHOIO 3fIeMeHTa

MacwTtabupoBaHue xoncra

Ctrl + Koneco mbilmn

Mpwn BpaLeHnn koneca Mblln «OT cebsi» macwTab
Xoricta ysenvumBaetcs. Ecnu «Ha cebsy», To
yMeHbLlaeTcsa

Ctrl + «+»

YBenuyeHue maclutaba

Ctrl + «—»

YMeHbLUeHne Mmaclutaba
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11 CoyeTaHusa KnasuLL

CouyeTaHue KnaBuLl

Dencteune

Mepexoa mexay BKNagkamm

Tab + —

Tab + «

Mepexon mexay BKNagkamu
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12 Npumepbl NPOEKTOB

12 MNMpumMmepbl NPoOEKTOB

B naHHOM pasfene Ha npuMepax obbsAcHAETCs nNpolecc co3aaHus nporpamm B Owen Logic.

+ BkntoyeHne cBeTa C aBTOMATUYECKUM OTKITHOYEHUEM;

+ ABTOMAaTM4eCcKoe ynpasfeHne 3rIeKTPOMOTOPOM MeLLasKy;

* BbiBOA 3HAYEeHUSA NEPEMEHHON Ha 3KPaH;

« 3apaHve yCTaBOK TaMMepPOB C 3KpaHa;

* [logkntovennsa NMP200 k OwenCloud yepes wnto3 NMM210 no npotokony Modbus RTU;
* [logkntoveHne npubopos BToporo nokoneHunsa kK OwenCloud;

* YnakoBka/pacnakoBka out/uenbix yncen;

* (O6paboTka BUTOBLIX NEPEMEHHLIX C MOMOLLIbIO MacKu.

12.1 BKknoyeHue cBeTa C aBTOMaTUYECKUM OTKITHOYEeHUeMm

B noacobHbIX NOMeLEeHnsIX 1 Kopungopax SJ'IeKTpI/I‘-IeCKI/IIZ CBET HYyXeH orpaHn4eHHoe BpeMA. Mocne BkMoYeHUN
ocBelleHundA, ero Hepeagko 3a0bIBaOT OTKIMIOUYUTL, YTO NnpuBOOUT K U3NNLLHEMY pacxoay 3NEKTPO3IHEPTIUNA.

3agaya — cBET JOIMKEH BKIOYATLCA Ha 3aAaHHbI MHTepBarn BpeMeHu, HanpuMep, Y BXOAHOW ABEpU B KBapTUpY, No
criegytoLemMy anropuTMy:

1. Tepen BXOAHOW ABEPbIO yCTaHABNMBAKOTCA AaTunk ocselleHns (F1) u kHorka BknioyeHus ceeta TAUMEP
(SB1).

2. EcnnHenoctato4HO €CTECTBEHHOIO OCBELLEHUS, TO CBETUIBHUK AOIDKEH BKNIOYATLCS KPAaTKOBPEMEHHbLIM
HaxkaTnem kHonku TAUMEP Ha ogHy MUHYTY — AOCTATOYHO, YTOObI HAWTU 3aMOYHYHO CKBAXKMHY W KIKOYOM
OTKpPbITb BEPb.

3. Ecnu ygepxuatb kHonky TAMMEP B TedeHune 2 ceKyHA, TO CBETUMbHUK OIMKEH BKITIOYATLCA Ha TpU
MMWHYTbl HE3aBMCMMO OT BHELLHEIO OCBELLEHNSI — AaHHbIA PEXUM MOXET NnoTpeboBaTtbCs npu yoopke
Kopugopa.

4. CBeTWnbHWK OOIMKEH YNPaBnATbCA KOMaH4aMM OT BHELLHMX YNPaBnsAoLWmMX YCTPONCTB U C MOMOLLIbHO

Bkrtoyatens CBET (SA1), BHe 3aBMCMMOCTU OT BHELLHEro OCBelleHus. [laHHbIN pexuM yaobeH BO BpeMsi
npvema rocter unu Ansa AanbHenwen asToMmaTmsaunm KBapTupbl B paMkax CUCTEMbI «YMHbI JOMY.

5. CBeTUNbHUK OOMKEH BKNIOYATLCS TOMNBKO B BeyepHee N HOYHOE BpeMA.

Bbi6op nporpammupyemoro npudéopa

Ona peanusaumm gaHHOM 3agaun y ynpaensoLwiero npubopa 3agencTBYOTCS BCTPOEHHbIE Yacbl pearnbHOro
BpeMeHW, TpU BXoda M OAuH Bbixod. [aHHbIi doyHKUMOHan obecneunBatoT npubopsbl n3 cepun MP110, umetowme
nocnepgHtoto 6yksy «Y» B 0603Ha4YeHUN.

Ona peanusaumn cuctembl Ha ocHoBe nporpammupyemoro pene MP110-24.80.4P-4 MoXHO BOCNOMb30BaTbCHA
CXEeMOWN Ha NNCTPaLnn HNXe.
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12 Npumepbl NPOEKTOB

Nporpammupyemoe pene
WUcTouHMK
i nP110-24.8A,.4P-T NUTaHUS
s 12| 18 M Q1 [13 8 G2
« TAMMMEP=»
sB1 111/ S/S2 \_ — 14| HL1 | Yiay
+———10| I7 Q1 15—t
91| 16 B Q2 |16
81 15 g{ — 17
7114 e Q2118
6| 13 % I Q3 |19
& 51 12 = \_ — 120
UcTOuHMK 1L -
WTaHws | CBET> 4 | S/S1 Q3 |21
3|1 1 M Q4 |22
Gl . 2 |+248 \_ — |23
24 B
—& +— 1| 0B Q4 |24

PucyHok 12.1

* SA1 — nepekntovarens 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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12 Npumepbl NPOEKTOB
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PucyHok 12.2

Bbixog Q2 ncnomnb3yeTcs kak KOHTPOMbHbIV ANsl NPOBEPKU PYHKLUMOHMPOBAHMS NOrMyeckon Yactu (anemeHTtos D1-
D6). Beixog Q1 ABnAeTcA OCHOBHbLIM U MOXET BKITHOYMTBCS TOMbKO B 3adaHHble TaiMepom D7 nHTepBanbl BpemeHu
B Cryyae cobnofeHns normdeckux ycrosumn, obecnedmaemMbix anemeHtamv D1-D6.

Onuncanue paboTbl CXembi:

1.

Ecnu KpaTkoBpeMeHHO (MeHee 2 ¢) HaxaTb Ha kHonky TAMMEP (SB1), norndyeckas «1» noctynaet Ha Bxof
noruyeckoro anemeHta M (D2). Tak kak Ha BTopom Bxoge D2 Takke npucyTCTBYeT normyeckas «1», Ha
Bbixode D2 noseutcsa normyeckas «1», kotopas 3anyctut doopmmuposatens umnynsca (D3) anntensHOCTbIo
1 MuH. JaHHbI uMnynbc Yepes anemeHT VJU (D6) noctynuTt Ha Bbixog Q2.

KoHTakTbl gaTunka F1 3aMbIKaloT Lenb TONbKO B Cryvae Hannyns eCTeCTBEHHOMO OCBELLEHNS — Torga
nornyeckas «1» Ha Bxoge D1 npeobpasyetca B normyeckuin «O» Ha BbIxoade 1 NOCTyNaeT Ha BXOA
norunyeckoro anemexTa M (D2), yto 6rnokupyet ero paboTy. B naHHom criydae Haxatue kHonku TAUMEP He
BKMNIOYNT Bbixog Q2.

Ecnu yaepxusatk kHonky TAMMEP Gonee 2 ¢, Ha Bbixoae 6noka D4 nosisutcsa nornyeckas «1», kotopas
3anycTtuT popmMmupoBatens umnynsca (D5) AnuTenbHOCTBI0 3 MUHYTHI. [JaHHbIA UMNYILC Yepes3 aneMeHT
WNW (D6) nocTynuT Ha Bbixog Q2 (MHTepBan 4eNCTBUSA MMMNYNbCa HEe 3aBUCUT OT COCTOSHMA aaTtymka F1).

Ecnu tymbnep CBET (SA1) BkntoyeH, To norndeckas «1» yepes anemeHt UMK (D6) nocTtynuT Ha Bbixoa Q2
(Ha Bpems BkntouveHns Tymbnepa CBET SA1).

Ecnu Ha BTOpOI BXOA norudeckoro anemeHTa M (D8) noctynaet nornyeckasa «1» (0T Tanmepa pearnbHOro
BpemeHu D7) BMmecTe ¢ curHanom norudeckon «1» ¢ Bbixoaa anemeHta UJTN (D6), Ha Bbixoge Q1 nosiButca
nornyeckas «1» (BbixogHoe pene Q1 BKIOUMTCS).

XoncT npoekta B Owen Logic 6ygeTt nmets BUA:
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PucyHok 12.3

12.2 ABTOMaTn4ecKoe yrnpaBrieHUe 3J5IeKTPOMOTOPOM MeLUasriku

[ns npou3BoacTBa NULLEBLIX NPOAYKTOB YacTo TpebyeTcs nepemMelunBaTb KOMMOHEHTbI (Hanpumep, MOMOKO U
CIMBKM Ha MOITOYHON (hepme) B TEUYEHNE OnpeaeneHHOro BpeMeHHu.

3apava obecneunTb paboTy yCTaHOBKM AN NepemMeLLnBaHns Mo criegyowemy anroputMmy:

1.

B cucteme gomkHbl GbITb ABa pexuMa paboTbl: ABTOMaTM4ecKui 1 PyyHomn, nepeknoyaembix Tymornepom
PEXXUM (SA1).

B aBTOMaTMYECKOM pEXUME SMEKTPOMOTOP AOIMKEH BKIOYATLCSA M OTKNIOYaTbCA HaxkaTnem kHonku MYCK
(SB1) yepes 3agaHHble MHTepBarnbl BpeMeHu (15 ¢ — BkntoyeH, 10 ¢ — OTKIMoYeH). YCTaHOBKa AOMKHa
OTKItoYaTbCs Yepes MHTepBar B 5 MUHYT nnm ¢ nomoLubio kHonku CTOMM (SB2).

B py4HOM pexunme anekTpoMoTOp AOSKEH YNPaBNAaTLCS KHoMkamu (6e3 BpeMEHHbIX MHTEPBAoB
OTKItOYEHNS ).

B cnyyae neperpy3sku anekTpomMoTopa (Ha KOTOPOM YCTaHaBNMBAETCHA COOTBETCTBYOLLMI AaTyuuk — F1)
yCTaHOBKa [AOMKHa aBTOMaTUYeCKN OTKNoYaThCs ¢ nHankaumen pexvnmva HemecnpaBHoctb namnon HL1 v
3BYKOBbIM MPEPLIBUCTLIM CUrHANoM (MHTepBan NOBTOPEHMS 3BYKOBOIO curHana — 3 c).

3BYKOBOW CUrHan JOrmkeH oTknoyaTbes kHonkon CBPOC (SB3).

C nomoupto kHonku KOHTPOIJb (SB4) nomkHa NpoBepATLCA MCNPaBHOCTL 31IEMEHTOB CUrHaNM3auum —
paboTta namnbl U 3BYKOBOIO CUrHana.

Bbi6op nporpammupyemoro npuéopa

Ona peanusaumn gaHHOW 3afadv ynpasnsowmii Npubop OOMKEH UMETh LIECTb BXOA4OB (MO YUCNy ynpaBnsoLLmX
CWrHaroB) 1 TpK Bbixoda, YTo obecneynBaeT ntobast mogens npubopa us cepun MP110.

[nsa peanusauuun cuctemsl Ha ocHoBe nporpammupyemoro perne MP110-24.8[1.4P mMoXHO BOCMONb30BaTbLCA CXEMOMN:
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12 Npumepbl NPOEKTOB

Mporpammupyemoe pene

UcToYHMK
«KOHTPO/Nb» SB4 nP110-24.80.4P NATaHUS
s 12| 18 M Q1 |13 s G2
«cspogsaa‘“ 5/82 \_ — |14 M1 T/
i 10] 17 Q1 [ 15—t
Jélgmmmnﬂaﬁ[: —~ 9l 16 3 I_ a2 |16}
— SETOMETHYECKHH
PEXIM 81 I5 E\_ — HA1
OTKI— pyoit i
e ] crom se2 | |7 ¢4 s L o183
| S = Ll
aveKs SB1| o3 = [ 219
A : \_ — [0 Hu
UcTouHmk PRV SAT T 4 | §/81 = Q3 |21 _8._
NUTaHns oot 3111 . =
6;4 g" 2 |+24B l — |23
—R 1| 0B Q4 |24

PucyHok 12.4
PucyHok 12.5

AnekTpunyeckasa cxema nogkntoveHus: SA1 — nepekntovatens OFF-ON, SB1-SB4 — kHonku 6e3 dumkcauum OFF-
ON, M1 — anektpomotop, HA1 — 3BoHOK, HL1 — nHgmkaTopHas namna.

Paboty nporpammbl nputopa MOXHO NpeacTaBUTb B BUAE LEMEN cxembl, NpuBeSeHHON Hmke (Bbixogbl Q1- Q3
COOTBETCTBYIOT BYM KOHTaKTaM KneMMHuKa nporpammupyemoro pene MNP110-24.8[.4P).

234



12 Npumepbl NPOEKTOB

_f_gf Fe ww)

| — = —

+U — =
e | -
) a2 s| RS
SB2 T 021 D22
Ly ]ua] - R
— 1 1 J—
F1 B M) r{w}'
D3 D4 J
qP&J’IM: o & Eaaﬂfnplh
—" ::l:m (W) 5 MUH
05
lenep. D& M1
o7 MMn. §
o LIg Uiy | L] T U,
Dias D10 } () W)
SB3 T 5 lexep. D11 HA1
«CEPOC» (i) WM. W
| M| . (BLINK) @, ,
s D12 (mbl HL1
SP4 1 +—'
«KOHTPO b (18 @
|

PucyHok 12.6

OnucaHue paboTbl cxembl

Lenb Bxoaa 12 (BkntovyeHne ycTtaHOBKM): B criyyae Haxatusa kHorku MYCK (SB1) Ha Bxoge S (D1) nosiBnsetcd
nornyeckas «1» — Ha Bbixoge RS-Tpurrepa D1 yctaHoBuTCs normdeckas «1». [lJaHHbIA curHan noctynaeT Aanblue B
3aBMCUMMOCTM OT COCTOSAHUS BKtoyaTensa SA1:

+ ecnu koHTakTbl SA1 (PEXXUM — Py4yHoW) pasomkHyTbI, lornyeckas «1» npoxoauT Yyepes anemeHTsl D8, D9
1 noctynaer Ha Bbixod Q1 (KOHTaKTamu BbIXOQHOMO perne BKNoYMTCH anekrpomotop M1);

+ ecnu koHTakTbl SA1 (PEXXUM — ABTOMaTU4YECKUI) 3aMKHYTbI, Tornyeckas «1» npoxoamT TONbKO Yepes
anemeHT D3 gnsa 3anycka pabotbl 6nokos D4, D5.

Llenb Bxopa I3 (oTknroveHne yctaHoBKM): npu Haxatum kHonku CTOIM (SB2) nnu cpabatbiBaHun gatynka F1 Ha
Bxoge R (D1) nosBnsietca norudeckas «1» — Ha Bbixoge RS-tpurrepa (D1) ycrtaHoBuTca norudeckuii «O»
(BkntodeHue Bbixoga Q1 6rioknpyercs).

Lenb Bxoaa |11 (hpopmupoBaHme nHTepBanoB paboThkl anekTpomoTopa): ecnu Tpurrep D1 BKIMHOYEH U KOHTaKTbI
Bkrtovatensd SA1 (PEXXUM — ABToMmaTnuyecKknin) 3aMKHYThI:

* curHan noruveckon «1» ot SA1 npoxogut Yyepes anemeHT D3 n noctynaet Ha D4 ((popmumposarens
uMnyrnbca c 3agepXxkon 5 MuH). [laHHbIn uMnynbc, npoxoas vyepes anemeHt U1 (D2), noctynut Ha Bxoa R
Tpurrepa D1, n ycTaHOBKa OTKITHOYMTCS;

* curHan normyeckomn «1» ¢ Bbixoga D3 noctynaet Ha D5 — reHepaTop MMNYNbCOB C NapaMeTpamMu:
nornyeckas «1» — 15 ¢, nornyeckuin «0» — 10 c. laHHblIe MMNYNbBCEI C BbIXOAA reHepaTopa NpoxoadaTt Yepes
anemeHT UJTA (D8) n nocTynatoT Ha Bbixod Q1 Ans ynpasneHus pabotoin anektpomotopa M1;

» Ecnu koHTakTbl BKntovaTtenss SA1 (PEXXUM — PyyHon) pa3oMKHYTbI, TO lormdeckunii anemeHT D3
3abnoknpoBaH, 1 curHan ¢ Bbixoda Tpurrepa D1 yepes anemeHT D6 cpa3sy nocTtynaet Ha Bbixog Q1, T. €. B
JaHHOM peXxume COCTosIHME BbIXoga TpuUrrepa ynpaensieT paboTon anektpomoTtopa M1.

Llenb Bxoaa 16 (BknroyeHne 3ByKOBOW cuUrHanusauum): B cnyvae cpabatoiBaHmsa gatyvka F1 Ha Bxoge S (D9)
nosiBnseTca normdeckas «1» — Ha Bbixoge RS-tpurrepa D9 ycrtaHoBuTcA noruuveckas «1», KoTopas BKnovaeTr
reHepaTtop D10 ¢ napameTtpamu: normdeckas «1» — 3 ¢, normyeckni «0» — 3 ¢. [laHHbIE MMNYNbCbI NPOXOAAT Yepes
anemeHT UJ1M (D12) 1 noctynatoT Ha Bbixoa Q2 ons ynpasneHus paboton 3sBoHka HA1.
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12 Npumepbl NPOEKTOB

Lenb Bxoaa 17 (oTknovyeHMe 3ByKOBOM CUTHanm3auum): B criydyae HaxaTtus kHonkm CBPOC (SB3) Ha Bxoge R
(D9) nosiBnsetca normdeckas «1» — Ha Bbixoge RS-tpurrepa ycraHoButca normdeckuii «0», n reHepatop D10
OTKIto4aeTcs.

Llenb Bxopaa I8 (koHTponb paboTbl Namnbl U 3ByKOBOW CUrHanu3auumn): npu Haxxarton kHonke KOHTPOJb (SB4)
norudyeckas «1» yepes anemeHT UJTN (D11) noctynaeT Ha BkntodeHue Bbixoga Q3 — namna HL1 skntountes. Ecnin
KoHTakTbl gatumka F1 3amkHyTbl, TO Bbixog Q3 Bkntovaetcs. [Npu HaxaTon kHonke KOHTPOIJb (SB4) noruyeckas
«1» yepes anemeHT UJN (D12) noctynaet Ha BkntodeHue Bbixoga Q2, n 3soHok HA1 BkntouunTcs.

Xonct npoekta B Owen Logic 6yget umeTb BUA:
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PucyHok 12.7

m NMPUMEYAHUE

1. OcTtaBwwunecsa ceoboaHble ABa BXo4a Y OAVH BbIXO4 MOXHO UCMOrb30BaTh AN BBEAEHUS
OOMNONMHUTENBHBIX PYHKUMA. Hanpumep, nepekntoyaTth YeTbipe pasHbIX MHTEpPBana AnUMTeNbHOCTU
aBTOMaTM4eCcKon paboTbl ANEKTPOMOTOPA MU U3MEHSATL ApYyrne paboyne napaMeTpbl yCTAaHOBKM.

2. TexHOnorn4eckui Lmkn paboTbl yCTaHOBKM MOXHO CAeNaTb NMofHOCTBI0 aBTOMATUYECKUM, eCrnun
CXEeMY OOMOSNTHUTb MHKPEMEHTHBIM cHeT4MKOM (CT), BbIXOAHBIM CUrHANoM KOTOPOro MOXHO
BblkntoyaTb Tpurrep D1.

12.3 BbiBOA4 3Ha4YeHUA NepeMeHHOMN Ha 3KpaH

3agaya — Ha npubope C MOAKITKYEHHbIM K HEMY MO MHTepdency CBA3M MOy BBoAa HEOOXO4MMO cuMTaTb
3HaveHusa Ha Bxogax 1 n 2 Mmogyns v BbIBECTU UX Ha gucnnen npmudopa.

[na paspaboTku nporpammebl Crieqyer:
1. CospaTb HOBbIN NpoekT B Owen Logic.

2. [MopknounTb WabrnoH ceTeBOro YCTPOMCTBA B MPOEKT. [1Ms1 9TOro cregyeT 3anyCTuTb MeHeaKep
KOMMOHEHTORB 1 OTCOPTUPOBATbL KOMMOHEHTLI N0 Kateropun LLIabnoHbI ceTeBbIX YCTPOUCTB. /13
creHepupoBaHHoro crnvcka Bbibpate MB110-8A 1 HaxxaTvem Ha KHOMKy 3arpy3uTtb B 6MGnnoTeky
npoeKTa ckayarb LLabsioH.
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PucyHok 12.8

B okHe HacTpoek npuGopa NoaknoYnTb 3TOT LWABIOH .

Mocne pobasneHns wabnoHa ceTeBOro yCTPONCTBa B Tabnuue nepeMeHHbIX cregyeT YTOYHUTbL MMeHa U
TUMbI NepeMEHHbIX, KOTOpble NraHupyeTcs BblBOANUTb Ha akpaH (Izm_fl n 1zm_fl2). 51o TemnepaTtypsl,
n3MepeHHble Moadynem, u nepegasaemMblie B npudop no npotokony Modbus. NepeMeHHble UMEIOT TuM ¢
nnasatoLlen 3andaTon.

BoiGepuTe CETEBYHD NEPEMEHHYID MK CO34aATe HOBYIO x
CrangaptHele | CepsucHble | CeTesbie, Cnot 1
oy l=) + 85 X Mowck

[ Cetessie, Cnot 1 MB110-8A (40) —_—
MB110-8A, 16

Wwma . ec ec GuTa _— e
Tun nepemeHHoi | OyHKUWA uTeHns | DyHKUWA 3anucK Anp Anp KommenTapuil

NEpPEMEHHON perucTpa (oB)

Izm_f1 C nnagawoul.. - 0x03 - Het - 4 W3mepeHve Bx...
Izm_f12 C nnaBawowy.. - 0x03 - Het hd 10 WsmepeHue Bx...
Izm_f13 C nnagaow,.. - 0x03 - Het - 16 WsmepeHrve Bx..
Izm_f14 C nnagawow,.. -~ 0x03 - Het - 22 W3mepeHve Bx...
Izm_f15 C nnagawoul.. - 0x03 - Het - 28 W3mepeHve Bx...
Izm_f16 C nnaBawowy.. - 0x03 - Het hd 34 WsmepeHue Bx...
Izm_f17 C nnagawow,. -~ 0x03 © Het © 40 W3amepeHrve Bx..
Izm_f18 C nnaeatwow,.. -~ 0x03 = Het = 46 W3mepeHnre Bx...
< He Bb Bynesckoe - 0x01 - 0«05 - 48 1]

oK

PucyHok 12.9

MepenTn B MEHemKep 3KPaHOB.
[BOVHBIM HaXKaTneM Mo 3KPaHy OTKPbITb PEAaKTOP IKPaHOB.
M3 Bubnuotekn komnoHeHTOB o6aBuTL anemeHT Beoa/BbiBoA (int/float).

OTKpbITb CBOMCTBA 3MIEMEHTAa 1 ykasaTb TUN nepemeHHon — BelecTtBeHHbIN. 3aTeM B CTPOKe
MepemMeHHasn HaxXaTb Ha KHOMKY «...».
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PucyHok 12.10

9. B Tabnuue nepeMeHHbIX BbibpaTh nepemeHHyto lzm_fl Ha Bknagke CeTeBble, Cnot1.

10. B none 3HakoB B CBOMCTBaXx aremMeHTa yka3aTb He0OX0AMMOe KONMYeCTBO 3HAKOB ANs BblBOAA 3HAYEHUS
BblIGpaHHOW nepemeHHoNn. B none Mocne 3anATon ykasaTtb KOnmM4ecTBo ApOoOHbIX pa3psagos. B none Ainuna
ykasaTb obLlee Konn4ecTBo 3HaKoB anemeHTa. B none TekcTt go Habpate T1 u noctaBuTb NpoGen ans
OTAeNeHns 3Ha4YeHns OT TeKcTa

11. B none Pepaktupyemo noctaButb HeT, Tak kak MeHsTb M3MepPEeHHbIE Ha MOAyrne 3HaYeHnst TemnepaTyp

Henb34.

12. Ha stom HacTpovika ogHoro anemeHTa Beoa/BbiBop (int/float) 3aBeplieHa. [1na ynpoweHus
AanbHenwen paboTel criegyet CKoNMPoBaTh ANIEMEHT CO BCEMU HACTPOMKamu, HaxkaB Ha Hero [MKM n
BbIOpaB B KOHTEKCTHOM MeHio KonupoBaTb (v crieqyeT BoCrnornb30BaThCs codeTaHem knasuw Ctrl + C).
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PucyHok 12.11

13. BcTaBuTb CKOMMPOBaHHLIN 3fIEMEHT NOBEPX CyLlecTBytoLLero, Haxxas [MKM Ha skpaH 1 BbiOpaB B
KOHTEKCTHOM MeH0 BcTaBuTb (MNn Bocnonb3oBaTbCcs codeTaHnem knaeumw Ctrl + V).

14. Ha BcTaBnNeHHOM areMeHTe U3MeHUTb NepemeHHyto Ha lzm_fl2 n 3ameHuTb TeKcTOBbIN Orok Ha T2.

MporpammMa rotoBa K 3arpyske B npuoop.

12.4 3apaHue ycTaBOK TaMepoB C 3KpaHa

3apgauya — Heobxogumo ynpaenaTb 3agepxkamn Ob Blink (reHepaTop NpsAMOyronbHbIX MMMynbLcoB) U TP (Mmnynbce
BKITIOYEHNS 3aJaHHOM ANWMTEnbHOCTM) € aucnnes npubopa. [MpegycMoTpeTe BO3MOXHOCTb NpeobpasoBaHus
3afepXeK B MUNMAUCEKYHAbI, CEKYHAbI UNK Yackl. [JononHuTensHO Heobxoaumo oTobpaxaTtb 3agaHHyto yctaBky b

Ha gucnnee npubopa.
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[ns peanvsauuun 3agayn 6bin Beibpan MP200.

Xonct NpoeKTa C 3aneMeHTaMn npuBeaeH Ha nnicTpaunm H1Xxe.
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Bpes sagepMKn BKIYEHUA B C. : o ' : o : : : : : : o :
Al1 [~  F1

PucyHok 12.12 — Cxema anroputma

®65 Blink (reHepaTop NpPAMOYrofnbHbIX MMMynbCcoB) M TP (MUMNynbC BKMOYEHUA 3a4aHHOW ANUTENbHOCTU)
NPUHMMALOT B KAYeCTBE YCTAaBOK YMCNa B LIeNOYUCIEHHOM chopmaTe C ANCKPETHOCTbIO 1 MC.

YTo0bbI nepecynTaTb yCTaBku Noa HY>XHble eANHNLbI BpeMEHU crnenyer:
ansa OTO6pa)KeHI/IFI 3Ha4YeHUn B CeKkyHOax, criegyert pas3genntb BBEAEeHH

anda 0T06pa>|<eHv|;| YCTaBOK B Yacax. cneagyet pa3genutb BBegeHHOe 3H

oe 3HavyeHue Ha 1000;

ans otobpaxkeHns ycTaBOK B MUHyTax crieyeT pas3aenvTb BBeAeHHoe 3HadveHne Ha (60 - 1000);

adveHwue Ha (60 - 60 - 1000).

ot .
(B T T =
SKpaHEI AN PeAGKTHPOBaHIS SHaYGHHH YOTABOK
I (Lot pink >t [eore) - ~
ot Lo  (oror — : aa] / ; )
LoD f 00000 S 38 ‘ (i) o X Ha aToM aKpaHe OTOBPaXEIOTCA YCTABKN B CERYHAAX, LENOYCeHHble aHaveHht W float popmar
[ANMTeNLHOCT OTKI. COCTORHUS B C. BLINK TON
i @m ‘ 00000O0 M cll[5| TerepeEEEorcomaENG] 05
' o | - (wr) ! 00 o 00' ¢ 000 o
t _on 00000 Mol o - ,%* =496/ L+ 0 0 2@ , 0 + 00 0
e |
[Bpems 3aQepKkv BKIIOYEHUA BMC L T
17 ~ Q7
L Lon_ton >+ «[WretoFs]
- e
= e ) peniihe e =
Bpes 3anepXKM BKIONEHNS! B C. ) )

PucyHok 12.13

Ecnn HeoBGxogumo BbIBOAWUTL 3HAYEHWE YCTaBKU C OECATUYHBIMW 3HaKamu,
nnasatoLlen 3ansaTon n NogennuTb Ha COOTBETCTBYIOLLMN KOSOMULNEHT.

Mpumep

crnegyer nepeBectun 4MWcno B Tun C

[nsa nepeBoga 2500 munnucekyHa B cekyHabl cnegyet: 2500 mc + 1000 = 2,5 c.
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12.5 NopgkntroveHue NMP200 k OwenCloud 4Yepe3s w03 NMM210 no npoTokony
Modbus RTU
Byaem cuntatb, 4to NMM210 yxe nogkntoyeH k NMP200 n HacTpoeH aAnga paboThbl.
[ns nogkniodeHna cnegyert:
1. Cospatb npoekt anga NMP200 8 Owen Logic.

2. B okHe HacTpoek npubopa 6 3agaTb NapamMeTpbl, Kak Ha UIMCTPaLMK HUXe.

Hactpoiika npubopa — O *
=} MpuGop MNonyaynnexckuli weTepderc nepegasy aarHbi. AnwHa nudume o 1200 m (Bes noeTopHTENEA), MOXHD
Skpan NoAKMIYUTE A0 16 yCTpodcTE.
Uack
- HHTequenc"' [ Croenats noymoruzmie  [J1 3asonckue wacTponkm
=135485, Crior 1, Slave;
Cam, 16 Tun uHTeppeiica:
Mooy nm pacmHpeHiA Homep cnota: 1 -
- Beom Pexum:  Slave -
A
[}~ AHamoroBsle e
+}- OWCKPETHBIS
- Per Ckopocte: 115200 -
—}- Boixoas
) [uckpeTHbE YemmocTs:  Het -
Yucno cron-Bur: 1 -
BuTol gatHe: | 8 -

KommeHTapwi:

MpouwTaTe 33KpLITE

PucyHok 12.14

3. B HacTpomnkax cnota ykasatb agpec 1 n obaBuTb ceTeBbIE NEPEMEHHbIE, KaK Ha UINMIOCTPaLUN HUXE.

Hacrpoiika npubopa - O X
—|- Mpwioy
pha P W Cam Anpec: 16
KpaH
* Crapwmm perwcTpoM Bnepen Crapwwm SafTom Bnepen
Yach Float: 2 1 4 3
—}- MkTeptreick
—1-RS485, Cnot 1, Slave Konmexrapwd:
Cam, 16
Momynu pacluvpetna
—}- Bxommi + 'ﬁ X Mma: whar
WMA nepeMerHoi Tun eC perncTpa
[} Anianorossie P Aapec o P Tun:  Llenouwicnenros -
] Ouckperhbie Var C nnaeawwei 3anAToil 513
5 Busom wh/ar Llenouncnentoes 512 PerucTp: 512
(&} lnckpeThbie KorMmeHTapui:
1 ]
MpouwTate 38KpEITE

PucyHok 12.15
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12 Npumepbl NPOEKTOB

Cnedyem obpamumb e HUMaHUe, 4TO NepeMeHHas ¢ nnaeatoLlen 3anaTon (rVar) 3aaHnvaeTt gBa peructpa
B namsTu npubopa (B gaHHOM criydae — 513 n 514).

CospnaTb 9KkpaH B MeHeaxkepe akpaHoB 1 AobaBuTb Ha Hero anemeHTbl BBoa-Bbixop Int 1 BBoa-BbIBOA
Float. [MpuBsA3aTb K HUM nepemeHHble wVar v rVar. B HacTponkax anemMeHTOB And napameTtpa
Pepaktupyemo cnegyet noctaBuTb 3HadeHue [la, YToObl MMETb BO3MOXHOCTb M3MEHSTb X C AMCMNEes
MP200.

CeoiicTea Beog /eeieoa (int/float) 1 10 x
B HN
I n t O O O O . MNepemertan wWVar [512] ~
E TunnepemenHol  Llensst
3nakos 4
% Mocne sanaToi 0
F I 0 a t + 0 0 0 Texct oo
! TexcT nocne
Pepakmupyemo La v
e c
MNepemennan
Mepemennan ana oToGpaxeHna

PucyHok 12.16

3arpyautb npoekT B [MP200 (Mpnbop — 3arpy3uTb nporpammy B npuéop).

3anTn Ha rmasHyto cTpaHuuy cepsmuca OwenCloud. Ecnu ewwe He 3aperncTpupoBaHbl B cepBrce —
HeobxoaMMo NPOWTY NpoLeaypy perncTpaumu.

MepeiTv Ha BkNagky AAMUHUCTPUPOBaHUE, OTKPbITb BKaaky Mpubopbl 1 HaxaTb kHorky Jlo6aBUTb

o0baBnTeE NpKbo
npubop ( +'ﬂ' - -

YkasaTb crefytoLme HacTpovKu:
* WUpeHTndmkarop — Beectn IMEI ceTeBoro wnto3a (ykasaH Ha kopnyce LWm3a);
* Tun npunbopa — BbIb6paTh TMN MpounssonbHoe yctporctBo Modbus;
* Appec B ceTu — ykasatb agpec 1;

» HassaHue npnbopa — BBeCTM HasBaHuWe npubopa;
* YacoBo# nosic — ykasaTb 4acoBOW MNosic, B KOTOPOM HaxoauTcs npubop.
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Nobaenexne npubopa

MaeHTupuKaTop* Beeaute IMEI ceTeBOro wn3a

Tun npubopa* ‘ MpowssonbHoe ycTpoicreo Modbus v

Appec B ceTU* ‘ 1 ‘

3aBoACKOW HOMep oe, He Bonee 17 3Hak

[t
1
(g
[q¢]
1
[ ¢]
(]
|

(=]
m

HazBaHwe npubopa* ‘ nP200 ‘

YacoBoi noAc* ‘ GMT+3:00 ¥

BpemA Ha CTpaHKuUe npubopa ByaeT CMelaThoA B
3aBMCHMMOCTI OT YaCOBOro NoAca.

OTMEHWTE JobaBnTb

PucyHok 12.17

10. Haxatb kHonky [lo6aBUTb.

11. Haxartb Ha Ha3BaHue npubopa, 4Tobbl NepenTn K ero HaCTPOMKe:

[RsZGLIME MNonezoBateny  Mpodwnb KOMMaHUK

Tun, Ha3BaHWe, pacnonoxeHne npubopa nin ngeHtmovkarop | Q | KaTeropum... == lo6aBnTL Nputop
Crnmcok NpUBopos KOMMaHuK. BbIGpaHbl Bce KaTeropum.
n Hil 3aNKC 1-6 12 6
HazBaHWe NpwGop naeHTudmMKaTop 06HOBNEHOD
© K Cloud MK yepes Modbus TCP 6A:77:00:FF:E1:63 TONBKO YTO i
MP200 MpowssonsHoe ycrpoicTteo Modbus 11122333 m

PucyHok 12.18

12. Ha Bknagke O6wwee/O6wWwmMe HACTPOMKM yKasaTb CKOPOCTb onpoca 1 HacTponkn COM-nopTa npubopa B
cooTBeTCTBMM C HacTporikamu B Owen Logic. Haxatb kHonky CoxpaHuTb AN MPUMEHEHUS HOBbIX
HacTpoek. B crnyyae HeobXoaMMOCTN MOXHO U3MEHUTb U ApYrne HaCTPOWMKKM (Hanpumep, neprog onpoca).
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12 MpumMepbl NpoekToB

ﬁ CoBemua  MapameTpe

OBLE HACTRORKK Hacrpoiiky pacnonoxeHiua Ha KapTe
TerylwmiA naeHTUdUKaTop 11122333
Tun npuGopa MpowssontHoe ycrpoicreo Modbus
HoebilA maeHTUpuKaTop GSMwinkos == IMEIL, MK => MAC-aapec
3aBoACKOW HOMEpR Lienoe, He Bonee 17 3HaK0E
HaseaHwe npubopa* MNP200
Yacosoid noAc* GMT+3:00 v
Bpema Ha CTpaHKLe NprBopa By 4eT CMELLSTLCR B 38BMCMMOCTI OT Y3C080r0 NORCA.
BpemA xpaHeHWA apxuBa* 20 AHER
"OnepaTUBHLIA" Nepyog onpoca* 15 CEK
MHTepsan onpoca onepaTBHLX NapaMeTpos
"KoHpurypaumoHHeIR" nepuog onpoca* 15 CEK
MHTEep8an onpoca KOHGWUIypaWMoHHLIX NapaMeTpoE
"¥npaenaowmuiA” nepuog onpoca* 15 ek
WMHTEpSan onpoca yNpasnReMbl NEpaMETpOE
Cropocte COM-nopra* 115200 v
AnnapatHoe RT5/CTS cornacosaHwe
Wicnonez0BaTe annapatHoe RT5/CTS cornacosaHme npw obmere yepes R5-232.
Hactpoiika COM-nopTa* ﬂ v
Appec B ceTH* 1
TalimayT Mexay cUMBONaMKU* 100 MC
TalimayT BCero CcooBLEHNA* 100 MC
MpoTtoron Modbus* RTU v

PaspewaTbh NAKETHOE YTEHME
Cucrema BygeT rpynnMpoEdTe 3anpockl K cocegHum Modbus-perncrpam

CooipaHuTh
PucyHok 12.19

13. Ha Bknagke MapameTtpbi/HacTpoiku napametpoB Modbus no6aesuTte napameTpsbl Bpy4yHyto. Cnegyer
obpaTUTbL BHUMaHMe, 4YTO agpeca PerncTpoB yKasbiBaloTCS B LUECTHAALATEPUYHON CUCTEME — NOITOMY
NCMNorb3yeMble 3Ha4YEHUS OTNIMYAKOTCS OT TeX, KoTopble NpuBegeHsbl B Owen Logic — 512 (DEC) = 200
(HEX).
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12 Npumepbl NPOEKTOB

Ynpaenetxue npubopom: NMP200 i
Obwwe Cobbitvs  [REE Gy ]

Hactpolika napameTtpos Modbus

Jo6aBuTe  =jm Ynanuts Bce NapamMeTpbl [ MMNopTUpOEaTh... *
Kog PYHKLMA PYHKLMA Appec Popmar MopAagok xpaHeHna OTobpa)kaeman eguHULa
napametpa yTeHNA 3anucun perncrpa XpaHeHnA 6aiiT W3MepeHna HassaHue
rvar 03 16 201 float Mnagwuii 6aiT c3agM none: 3 yudp nocne Todkwn, 6e3  FLOAT @ @
eAnHUL,
wvar 03 06 200 uint16 Mnaawwmii 6aiT c3aam none: 3 yndp nocne Toukn, 6es INT ¢ 0
eAnHNL,

PucyHok 12.20

14. TlepenTn K NPOCMOTPY 3Ha4YeHWI 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
Tabnwubl  Tpadwkn  Jlor aKTWBHbIX COBBITWA  3anwWcb NapaMeTpos
Kog napameTpa MapameTp 3HaueHue
rVar rVar 5.500
wVar wvar 9.000
PucyHok 12.21

12.6 MNMpsamoe noaknoyeHne npndéopoB BToporo nokosneHns Kk OwenCloud
[ns npnbopos Ha BTOPOro NOKONeHUs OCTYNHO npsimoe noaknioveHve k OwenCloud.
Mpunbop gomxeH BbiTe HacTpoeH AN paboTbl U NOAKITHOYEH K CETU.
Insa nogkntoveHus k OwenCloud criegyer:
1. TMoakntounte Npmbop k MK 1 cosgate NPoOeKT ¢ MCNONb30BaHNEM CETEBbIX NEPEMEHHbIX.
2. YcTaHOBUTBL Naporb Ans AocTyna K npubopy.

3. B okHe HacTpoek npubopa paspewwmnTb goctyn kK OwenCloud.
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HacTpo#ka npubopa

Beixoa 2 -
Beixoa 3
Beixoa 4
Beixog 5
Buixoa 6
Beixoa 7
Beixon 8
Beixoa 9
Beixog 10
Jloruka
—-Modbus Slave
Mpaea yaanéuHoro goctyna us OwenCloud
Hactporiku nopta RS-485 1
Hactpoiiku nopta RS-485 2
Batapes
Cratyc npubopa
Apxue
=-Yacel peansHoro BpeMeHn
MepemMeHHbIe AaThl M EPEMEHM
Mactep Modbus
Maponb
Yacel
CeTeBble HAaCTPOWKM
Moaynwv pacwmpenus -

Wma
Tekywni IP agpec
TekyLwan Macka NoaceTn
Tekywwid IP agpec wawosa
Ycranosute IP agpec
YCTaHoBMUTE Macky NOACETH
Ycranosute IP agpec wnosa
Pexanm DHCP

DNS cepsep 1

DNS cepsep 2
Cratyc noakntoueHua kK OwenCloud
Moakarouerue Kk OwenCloud

Moaxnwuenue kK OwenCloud

Modbus peructp: 35
3HaueHuWs:
0 - Buikn, 1 - Brn.

Mpwu 3anuck HacTpoex npubop ByaeTt nepesarpyxeHx.

3HaueHue

10.2.11.122
255.255.0.0
10.2.1.1

PasoBas yCTaHOBKa KHOMK...

0.0.00
0.0.00

Mpouuntats

MNepemenHan

< He BblbpaHa >
< He BulBpaHa >
< He BulBpaHa >
< He BulBpaHa >
< He BulBpaHa >
< He BulBpaHa >
< He BulBpaHa >
< He BblbpaHa =
< He BblbpaHa =
< He BblbpaHa =
< He BblbpaHa =

3anucatb

33KpbITh

PucyHok 12.22 — OkHo HacTtpowka npubopa

m NMPUMEYAHUE

Tabnuue Huxe.

3HadeHue napameTpa CtaTyc nogkntodeHus kK OwenCloud moxHo cuntath no Modbus nnum
npmneBA3aTb NepemMeHHy Mosrib30BaTeribCKOM nporpamMmmbil. Onwucaxune napameTpa npmeeneHo B

Tabnuua 12.1 — Bo3amoxHble cocTosiHusA napameTpa «Cratyc nogkntovyeHus kK OwenCloud»

CocTosiHne 3HauyeHue OnucaHue
HeT coeanHeHnuns 0 BbikntoyeH oomeH ¢ OwenCloud
MaeHTudmkauus 1 YctaHaBnuBaeTtcs nogkntodeHmne kK OwenCloud
Pabota 2 OwenCloud ynpaBnsaeT npubopom, oLLIMBOoK HeT
Owwunbka cetn 3 Mpnbop He MOXET YCTaHOBUTbL COeAUHEHNE C CEPBEPOM
OwenCloud
HeT napons 4 He ycTaHoBneH napons Ha npubop

4. PaspewunTb yaaneHHbin goctyn k permctpam Modbus.
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HacTpoiika npubopa - O X

-
Bxoa6 Nmsa 3HaueHue MepemerHan
Mone30BaTENECKME CEETOAMOARI (FN)

PazpelweHre KOHDUIYPUPOBaHWA PazpeweHo < He BbibpaHa >

YnpaeaeHWe 1 3anMcb 3HAUEHWA PazpelueHo < He BblbpaHa =

Joctyn k pernctpam Modbus - < He BolbpaHa =

=t [JMCKpeTHBIE BBIXOABI
Brixoa 1
Beixoa 2
Brixon 3
Brixon 4
Beixoa 5
Brixon 6
Beixon 7
Brixon 8
Brixon 9
Brixoa 10
Norwuka
=+Modbus Slave
MNpaga yaanénHoro goctyna us OwenCloud
Hactpo#ikk nopta R5-485 1

Doctyn Kk permctpam Modbus

Modbus permcrp: 703
3HaUeHMA:

Hacrpoiiki nopta RS-485 2 0 - MonxbiF 3anpeT, 1 - Tonbko uteHne, 2 - Tonbko 3anvch, 3 - MNonHbIA goctyn

batapes
Cratyc npubopa
Apxue

3aKpbITh
=} Yackl peansHOro BpeMeHn -

PucyHok 12.23 — OkHo HacTtpowka npubopa

3arpyantb nporpammy B npubop(Mpnbop — 3arpy3utb nporpammy B npuoéop).

3aiTi Ha maeHyto cTpaHuuy cepenca OwenCloud. Ecnu permctpauus OTCyTCTBYET, TO HEOOXOAMMO NPONTH
npoLeaypy permcrpauumn.

MepenTn Ha BkNagky AGMUHUCTPUPOBaHUe, OTKPbITb BKkNaaky Mpubopbl 1 HaxaTtb kKHoMnky Jlo6aBuTb

= [l06aBMTE Nprbop

npubop ( ).
MosiBuTCA OKHO € BoIOOpPOM TUNa npmnbopa.
NPUMEYAHUE

Mpsamoe nogkntodeHme k OwenCloud GygeTt paccmartpuBartbes Ha npumepe MP103. Ona
NoaKtoYeHMs Apyrmx NnpubopoB BTOPOro NOKOMEHWS BbINOMHUTE aHanorM4Hble AeACTBUS.
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[Jo6aeneHne npnbopa

Twun npnbopa* -

WaentudukaTtop* B Ycrpoiictea OBer
MporpaMmMupyemMble norudeckne KoHTponnepsl (MJ1K, CrK)
B MporpaMmmpyeMele pene
MNP205
8 npr103

MP103 no Ethernet - ABTooNpeaeneHKe

Appec B ceTn*

3aBoAcKoli Homep
MP103 no Ethernet - PyyHan HacTpolika

HassaHue npm6opa* [MP103 no R5485 - Yepes w3

MP200

KaTeropumn Mnp102
MP100

YacoBo# noac* MP225

L T e me— A

e

OTMEHUTb JobaenTb

PucyHok 12.24 — Bbi6op Tuna npubopa

BapwuaHT MP103 no Ethernet — ABTOoONpeaeneHue:

a.

d.
e.

NMPUMEYAHUE
Mpu atom cnocobe gobaeneHns Npubopa BLIBOASTCS HE TONMbKO CETEBbLIE NEPEMEHHbIE, HO 1 BCE
OepeBo napamMeTpoB npubopa.

B nosiBMBLLUEMCSH OKHE B MOSSIX:

* WpeHTndmkaTop BBECTN 3aBOACKON HOMEP NMpubopa;

* Appec B ceTu ocTaBuTb 6e3 uameHeHust agpec 1;

* HasBaHue npubopa — BBECTM Ha3BaHWe Npnbopa;

* YacoBoM nosic — yka3aTb YaCOBOW MOSIC, B KOTOPOM HaxoguTcs npmbop.

HaxaTtb kHonky «[Jo6aBuTtb». OTKpoeTca nHtepdeinc 6a3oBbix HAacCTpoek npubopa.

BeecTtu naponb ot npubopa. Ecnu Heobxoanmo, MOXXHO M3MEHWTL U ApYyrue HacTPOMKK (Hanpumep,
nepvog onpoca).

HaxaTtb KHOMMKY «COXpaHl/ITb)) ana npuMeHeHnA HOBbIX HACTpPOeEK.

OwenCloud nogkntounTcsa kK NpMbopy 1 cUMTaEeT BCE NapameTpbl U3 HETO.

BapwnaHT MP103 no Ethernet — Py4yHasa HacTpoumka:

a.

B nosasuBeLLIEMCA OKHE B NOMsAX:

* WpeHTndmkaTop BBECTN 3aBOACKON HOMEpP Npubopa;

+ Appec B ceTu ocTaButb 6e3 nameHeHns agpec 1;

* HasBaHue npubopa — BBeCTM Ha3BaHWe Npnbopa;

* YacoBoM nosic — yka3aTb YaCOBOW MOSIC, B KOTOPOM Haxogutcs npmbop.

HaxaTtb kHonky «[Jo6aBuTtb». OTKpoeTca nHtepdeinc obLmx HacTpoek npubopa.

BeecTv naporb oT npubopa. Ecnn Heo6xoanmo, MOXXHO U3MEHWUTL M Apyrve HacTpoiiku. HaxaTb
KHOMKY « COXpaHWUTb» AN NPUMEHEHNSA HOBbIX HACTPOEK.

[Hanee Bo Bknagke MapameTpbl/HacTpoiku napameTpoB 0o06aBUTL CeTeBble NapaMeTpbl Npubopa
OOHWUM U3 JOCTYMHbIX CNOCOGOB:

* BPYYHYIO, B COOTBETCTBUU C 3aaHHbIMU B MP103 ceTeBbIMU NepeMeHHbIMU. CnepyeT
06paTUTbL BHUMAaHMe, YTO agpeca perMcTpoB YKasbiBaTCA B LUECTHAALATEPUYHON CUCTEME
— MNO3TOMY UCMOMb3yeMble 3HAYEHNS OTNNYAalOTCA OT TeX, KoTopble nNpuBeaeHbl B Owen Logic -
16384 (DEC) = 4000 (HEX).
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B BMAe hbanna *.json, ecnv BOCNOSb30BaTbCs pacluMpeHnem AKCNopT yCTPOUCTBA B
OwenCloud Owen Logic. [ins gobaeneHns napaMeTpoB criefyeT HaxaTb Ha BbiMagatoLwuin
cnucok MMnopTupoBaThb 1 BbibpaTh BapnaHT 3arpy3ntb us JSON. B oTKpbIBLLEMCS MEHIO
BbIOpaThb paHee co3naHHbI chaiin B hopmaTe *.json 1 HaxkaTb KHOMKY 3arpy3vuTb NapamMeTpbl.

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 12.25 — UmnopT napameTpoB
BapuaHT MP103 no RS485 - Yepes wnio3s:

a. B nosBuslemcs okHe B Nonsx:

* WpeHTndmkaTop BBECTN 3aBOACKON HOMED LUNIO3a;

» Appec B ceTu yCTaHOBUTb B COOTBETCTBUM C afpeCOM MOpPTa K KOTOPOMY MOAKIOYEH LUMHO3;
* HasBaHue npubopa — BBECTM Ha3BaHNe Npnbopa;
* YacoBou nosic — ykasaTb HaCOBOM MOSIC, B KOTOPOM HaxoguTcs npubop.

b. HaxaTtb kHonky «[dob6aBuTb». MosBUTCA OKHO HacTpoinku obmeHa ¢ OwenCloud.

Ckopocts COM-nopTta* 9600 v
Hactpoiika COM-nopta* 8N1 v
Apgpec B ceTn* 16

2-6aliToBOE lecATEPUYHOE YNCIIO

TaimayT mexxgy cuMmBonaMmn® 100 MC
TavimayT Bcero coobuieHua™ 100 MC
MpoTtokon Modbus* RTU v

PaspellaTb NakeTHOE YTeHUE
CucTema BygeT rpynnmMpoBaTh 3arpockl K coceiHuM Modbus-pervctpam

CoxpaHnTb

PucyHok 12.26 — HacTpomkn o6meHa c OwenCloud

Monga 4omKHbI COOTBETCTBOBATL aHANOMMYHbIM HaCTPOVIKaM nopTta K KOTOPOMY NOAKITHYEH L3, !

» Ckopoctb COM-nopra

. HaCTpOﬁKa COM-nopTa YCTaHOBUTb B COOTBETCTBUM C apeCOM NopTa K KOTOPOMY NOAKIMHYEH
LLJTHO03,;

* Mpotokon Modbus — BBeCcT\ Ha3BaHne npnbopa;
HaxaTtb kHonKy « CoXpaHuUTb» A58 NPUMEHEHNST HOBbIX HACTPOEK.

Hanee Bo Bknagke MapameTpbi/HacTponkn napameTpoB J06aBUTL CETEBLIE NAapamMeTpbl Npubopa
OAHUM U3 OOCTYMHbIX cnocobos.:

* BPYYHYIO, B COOTBETCTBUM C 3agaHHbIMK B [1P103 ceTeBbiMU nepemeHHbiMK. CnenyeT

OﬁpaTMTb BHMMaHMe, 4TO agpeca permCTtpoB yKa3biBakOTCA B LLIeCTHa,D,Ll,aTepW-IHOIZ cucreme

— MO3TOMY MCMOMb3yeMble 3HAYEHUS OTNINYAKOTCS OT TeX, KOoTopble NprBedeHsbl B Owen Logic -
16384 (DEC) = 4000 (HEX).

* B BUAe harina *.json, ecrnv BOCMNOMb30BaTbCs pacluMpeHnemM IKCNopT yCTPOUCTBA B
OwenCloud Owen Logic. [Jnst nobaBneHus napameTpoB cregyeTt HaxaTtb Ha BbinagatoLumi
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12 Npumepbl NPOEKTOB

cnucok MMnopTupoBaThb 1 BbibpaTh BapnaHT 3arpy3ntb us JSON. B oTKpbIBLLEMCS MEHIO
BbIOpaTh paHee co3gaHHbIv harn B hopmare *.json 1 HaxkaTb KHOMKY 3arpy3vTb 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 12.27 — UmnopT napameTpoB

Ecnv Bce HacTponky GbINn KOPPEKTHLIMU, TO Ha Bknagke Obwme AaHHbIe 0TOOpa3ATcsa AaHHble OT npubopa.

Ecnu npubop He onpalumeaetcs ns OwenCloud, To cnegyeT NpoBepUTb CETEBLIE HACTPOWKN, CTaTyC NOAKITIOYEHNS K
OwenCloud:

Cratyc nogkntovenus Kk OwenCloud

PucyHok 12.28 — NMpumep otobpaxeHus nogkniovyeHnsa kK OwenCloud

Ecnu 3HaveHust He nuwyTtcs B npubop n3 OwenCloud cnepyeT NpoBepPUTbL HanNMyMe YCTaHOBMEHHOW ranouvku B
cTtonbue YnpaBnsemMbin napamMeTp.

W

PucyHok 12.29 - YnpaBnsiembii napameTp

12.7 YnakoBKa/pacnakoBKa out/uenbix yncen

3agaya — HeoOxooMMO CUMTbIBATb COCTOsIHME BXOAOB Mpubopa U BbIBOAUTb HAa 3KpPaH COCTOSIHUME BbIOPaHHOro
BXoga.

Ha nnnocTtpaumm Huke NpMBeAEH XOrCT NPOEKTa C UCMOMNb30BaHMEM MAaKpPOCOB M3 MeHeaepa KOMNoHeHToB 4.10 n
HaCTPOWKM CBONCTB 3M1EMEHTOB BbIBOAA Ha 3KpaH.
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12 Npumepbl NPOEKTOB

PucyHok 12.30

12.8 O6paboTKka 6UTOBLIX NePEeMEeHHbIX C MOMOLLLIO MAacKu

3apayva — no curHany BbIXOAbl BKITHOYAKOTCS UNW BbiktoYaloTcs. Ecnn peanusyercs gononHUTensHoe ycnosue —
cpabaTtbiBaeT Bxoa 1, To Bbixogbl 2, 4, 6 U 8 OOMKHBI NPUHUMATbL UHBEPTUPOBAHHOE COCTOSIHWE OTHOCUMTEMNBHO

TeKyLliero.

.
— BM_in1 | In_to_Vari
12 = bm bmf »—«————| Macka 3Hat|e|-me4-—u—<j
— [II x——| Shift n_in x| Homep BXoga
13 DI_1 HBEpTMpPOBATE
DI 2 : o
DI_3 ;BxOUO}» Bbll{ﬂ‘%
14 DI_4 : -
DI 5
DI 6
15 Ceoficrea Beod memoa ntfflaat] CeolicTea Beoa feeiEon (Boolean) 1
DI_7 =
=iz =|p
D|_8 v [anason = Zl |
L e v  Koopmmars
16 [[e— B5535 :
T 0 K 5
v Hoopmwams ¥Y: ]
] X 0 P P&
— v o Mapame
- [i1
I_f Megereran In_in ] Tewet "True" Ben
;‘:' s :‘""""7‘ Tewct "False” Boacn
= M.:“ . o TexeT oo
] Texct i Bx TewkeT nocne
TexcT nocne "
I 8 PegasTipyemo Oa Eiiil;mp,’emo |5’bl'

[na 3agaHna COCTOSHWI BbIXOAOB CrieyeT MCMNOomnb3oBaTh MaKpOChl U3 MeHemxkepa komnoHeHToB 4.10 — BOOL _

INT v INT_BOOL.

JononHutensHoOe ycnoBue LaHHOMO NpvMepa MOXHO peanun3oBaTb C NMOMOLLbI NOBMTHOro uckniodeHms XOR. B
KayeCcTBe MacKkun MOXHO BOCMOSb30BaTbCs LEenovmcneHHomn koHcTaHTon — 170 (10101010 B gBOMYHOM BUAE).

XoncTt NPOEeKTa B peXXume CUMynaumm npuBeaeH Hmxe.

o

UE

BOOL_INT1

1

INT_BOOL1

0 SEL

INO1
INO2
INO3
INO4
INOS
INO&
INO7
INC8
INCS
IN10
INT1

IN12
IN13
IN14
IN15
IN16

OUT (01-16)] 0

e
170 170.1

0 «I
XOR
70 170

170

170170 IN (01-16)

o .

ouTo1
ouToz2
ouTo3
ouTo4
ouTos
ouT06
ouTor
ouTos
ouTo9
ouT10
ouTtn
ouT12
ouT13
ouT14
OUT15|—«
OUT16|—~

|

Y EYERE

]

o

Talo

PucyHok 12.31
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13 Asbik nporpammupoBanns ST

13 Asbik nporpammupoBaHua ST

ST (Structured Text) - 3T0 TEKCTOBLIN S3bIK BEICOKOrO YPOBHS. FABMSETCS OOHUM U3 MATU S3bIKOB, NOAAEPKUBAEMbIX
ctaHgaptom MOK 61131-3.

B Owen Logic goctynHo co3gaHne yHKUMIA U yHKLUMOHArbHbIX 6r10KkoB Ha s3blke ST.

* CuHTtakcmc 13.1

e Twnbl gaHHbIX 13.3

* KoHcTpykumm a3bika 13.4

*  CucremMHble pyHKumm 13.5

* CucteMHble yHKUMOHaNbHbIe 6rokun 13.6

13.1 CuHTaKkcuc

KntoyeBble crosa MOryT ObITb BBEOEHbI B CMMBOMAaXx BEpPXHEro n HWXHero perncrpa. I'Ipo6er|b| n TaGyJ’IFILI.VIFI He
BIINAKOT HA CUHTAKCUC N MOTyT ObITb NCNONb30BaHbI Be3ae.

MimeHa nepeMeHHbIX, PyHKLMA 1 YHKLMOHAarbHbIX 65TOKOB MOAYMHSAOTCA CriedyoLwmMM npaBunam:

*  msa He [OMKHO codepXaTtb NPobenoB 1 cneLcnmBoroB (Hanpumep, !, @ u T.4.). VckntodeHre — cumBorn
HWXHero nogyepkmeanus (_);

*  VIMs JOMKHO HauMHaTbCs ¢ OYKBbI;

*  Msa nepeMeHHOn MOXET codepKaTb TOIbKO ByKBbI NATUHCKOro andaBuTa;

*  mMa He 0OMKHO coaepkaTb HECKONbKO CUMBOSOB HVXXHEro nogyepkmBaHus(_), pasMeLleHHbIx nogpsa (T.e.
ums i__Test HepgonycTumo, a ums i_Te_st - gonycTtumo);

* Pernctp nmeH oobekToB He yuntbiBaeTcs (ITest n iTEST Gynet MHTEpNpPEeTUPOBATLCS Kak OAHO U TO Xe UMSI);

* Ha gnuHy MMeHn He HaknagbIBaeTCsl HUKAKUX OrpaHuyeHuii;

*  Wmsa He gomkHO coBnafaTh C OAUH U3 3ape3epBUPOBaHHbIX KModeBbIX cnos (Hanpumep, VAR, INT, u t.4.);

* PekomeHayeTcd A4S MMEH NepeMEHHbIX UCTONb30BaTh BEHIEPCKy HoTauuo u ctunb lowerCamelCase.

13.1.1 MNobuToBbLIN AOCTYN K NepeMeHHbIM

MobuToBbin gocTyn goctyneH ans nepemeHHbix Tuna UDINT. Ona obpalleHns Hy»XHO UCMNONb30BaTh CreaytoLyto
copmy:

[lepeMmeHHasa.Homvmep TpebyemMoro OuTa

Mpumep
Variable.l := TRUE;
Variable.31 := FALSE;

Homep 6uTa npu aTOM AormkeH 6biTh 3agaH Lenbiv ynucnom ot 0 go 31. Mcnonb3oBaHe NEPEMEHHbIX B Ka4yecTBe
Homepa buTa He JonyckaeTcs.

13.1.2 Ucnonb3oBaHune (PYHKUUIN B APYrMX afieMeHTax nporpammbl Ha ST
®PYHKUMIO MOXHO BbI3BaTb B APYron (yHKUMM unn dyHKUMOHaNbHOM 6noke. [na 3Toro Hy>HO MCnonb30BaTb
cneayowmin popmart (HedpopmarbHbIA BbI30B):
Ums ¢pyHKUyuU (NepeduciieHue Yepes 3ansimyro 8xo008 hyHKUUU)
Mpumep
FUNCTION rFunl: REAL;
VAR INPUT
rInl : REAL;

rIn2 : REAL;
END_ VAR

rFunl := rInl + rIn2;

END FUNCTION

Ectb pyHKkuma rFuni:

Ee BbI30B B (byHKUMM rFun2 GyaeT BbIMMAQETb criegyowmmM obpasom:
FUNCTION rFun2: REAL;
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13 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 BosBpallaTtb 4Mcno, pasHoe npoussegeHunio rin1_0 Ha cymmy rinf1_1 u rinf1_2, kotopble
3aJatoTcs Ha BXoAe 3Tor PyHKUMK.

13.1.3 Ucnonb3oBaHMe oaHOro PyHKLUMOHaNbLHOro 6yoka B Apyrom
Ok3eMnNsipbl 04HOro hyHKUMOHAanNbHOro 6roka mMoryT 6biTb Co3AaHbl B ApYromM YHKUMOHANbLHOM Bnoke, a UMeHHO B
obracTn obbaABNEHUS NoKanbHbIX MepeMeHHbIX B hopmMare:

(kpaTkoe 0603Ha4YeHue):(MMa PyHKLUMOHaNbLHoro 6mnoka)

Mocne cosgaHusa ak3emnnspa (yHKUMOHANbHOrO 6Gnoka MOXHO HauvHaTb paboTy ¢ ero gaHHbiMu. Bxogbl
ak3emnnsipa 6noka JOCTYMNHbI Ans 3anucu U3BHe. Bbixoabl — Ans YTeHus.

Bbi3BaTtb 3K3eMNnAap MOXHO Mo-pa3HOoMY. B kavecTBe npmnmepa paccMoTpUM BbI30OB CHETHMKa ANnA NPpAMOro cyeta,
KOTOprVI co3gaeTcs 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; //oGbaBieHMe sk3eMIIgpa OYHKLMOHAJBHOTO OJIOKa
END VAR
fbl (U := xIn, Q => udiQ); //BH30B 3K3eMIUIdpa OYHKLUMOHAJLHOTO OJIOKa
IF fbl.Q > 10 THEN

xAlarmMax := TRUE;
END IF

END FUNCTION BLOCK

NMPUMEYAHUE .
O6paTtute BHUMaHWe Ha cneuuduyeckmini onepaTop KOMMPOBaHUS 3HAYEHWUS U3 BbIXOAHbIX

nepemMeHHbIx 6rioka («=>»).

2. Yepes obGpalleHue k Bxogam/Bbixodam yHKLMOHanbeHoro broka (06baBneHne nepeMeHHbIX aHanorMyHoe):

fbl.U := xIn; //3amnmch OAaHHEIX Ha BxoIn ®B
fbl (); //BeBOB sK3eMIyigpa QYyHKUIMOHAJIBHOTO 6JiIOKa

udiQ fbl.Q; //urTenHue BhxOIma sk3eMmigpa OB
IF fbl.Q0 > 10 THEN

xAlarmMax := TRUE;
END IF

Ha Bbixoge fb2 6ynet nHamkaums npesbiweHns 10 UMNYNbCOB Y HAKOMMIEHHOE 3HAYEeHNe CYETUMKA.

@ ‘I’IPEHVI’IPE)KD,EHVIE

O6bABNATL 3Kk3eMMNAp YHKUMOHanbHoro 6rioka B Terne yHKLMUN HEenb3s.

CD ‘I'IPEJJVI'IPE)KD,EHI/IE

B dyHKuMOHanbHOM 6rioke Ha ST MakcumarnbHasi BIOXXeHHOCTb 6r10KoB — He Gonee 8.
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13 Asbik nporpammupoBanns ST

dyHKuMoHanbHble 6rokn Ha ST He nogaepxusatoT nepemeHHble Tuna RETAIN.

@ ‘I'IPEHVI'IPE)K,U,EHI/IE

@ NPEAYNPEXOEHNE

dyHKUMOHanbHbIe brioku Ha ST pesepBupytoT MecTo B namsaTh MN3Y nocne nx gobaenexHnsi B 6ubnuorteky
NnpoekTa, HE3aBMCUMO OT TOFO UCNONb3YHTCA OHM B MPOEKTE MUIN HET.

13.1.4 KommeHTUpoBaHue B peaakrtope ST

Pepaktop ST B Owen Logic noggepxuBaeTt pyHKUMIO KOMMEHTUpOBaHMS. [JOCTynHbl ABa TUNa KOMMEHTapUEB:
1.  OpgHocTpoyHbln. Ero mapkepom aBnsieTcs ABoWHOM crietd — //

2. MHorocTpoyHbIn. Ero Mapkepom senseTcs:

* (*— Ha4ano KOMMeHTapus;
* *)— KOHeL, KOMMEHTapus.

13.1.5 KonupoBaHue anemeHTOB Ha ST Mexay npoekTamm

[nsa konnpoBaHUa KOMNOHEHTOB Ha ST Mexay NpoekTamu criegyer:
1. Bblgenntb Ha CXemMe UCXOAHOro NpPoeKTa Te areMeHTbl Ha ST, KoTopble HEOOX0AMMO CKONMPOBATb.

2. CkonupoBaTtb BbiGpaHHbIE 3NIEMEHTbI C MOMOLLbIO coveTaHust knasuw Ctrl + C nm ¢ nomoLubo
KOHTEKCTHOIO MEHH0.

function2l
—eeiioed 1 tVariabl
Sl s II M Cospats makpoc  Ctrl+M
#  Pepaktuposats
. ¥panuTe
functionblock21l
o - E Konupoeate
fﬁ BrTaEuTE

S ) CeolicTea

PucyHok 13.1

3. OTKprTb NPOEKT A5 BCTaBKMN CKOMUPOBAHHbIX 3J1EMEHTOB.

4. BcTaBUTb 9NeMEHTLI Ha CXeMy BTOpPOro npoeKkrta C NoOMOLLbH COYeTaHUA KrinaBuLl Ctrl + V vnu ¢ nomoulpbto
KOHTEKCTHOIo MeHH0.

B pesynerate B 6|/|6m40Te|<y KOMIMOHEHTOB MpoeKkTa B COOTBeTCTByPOLIJ,I/IIZ pasaen pobaeAtca WwabnoHbl Bcex
CKOMMPOBAHHbIX 3J1IEMEHTOB.

EI NMPUMEYAHUE

1. Ecnu B 61bnnoteke KOMMOHEHTOB HET rPynnbl, KoTopas Gbina ykasaHa Ansi CKONMPoBaHHOMO
KOMMOHEeHTa, oHa byaeT co3aaHa.

2. Ecnurpynna ckonnpoBaHHOro KOMMOHEHTa He yYka3aHa, wabnoH 6yaet gobaeneH B nanky Opyroe.

|_|pVI KONMMpoBaHUN COXPaHAKTCA BCe CBA3M MeXxay BCeMU KOMMOHEeHTaMW, KOTOpble BoOwM B onepauunto
KonnpoBaHuA.
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13 Asbik nporpammupoBanns ST

@ NPEAYNPEXOEHUE

Ecnu kakon-nnbo 13 ckonmpoBaHHbIX 3NIEMEHTOB COAEPXUT OLLNOKY, BCTaBKa 3NIEMEHTOB Ha CXeMy NpoekTa
OyoeT oTMeHeHa.
Otobpa3utcs cooblyeHre 06 ownbke ¢ ykazaHUeM MMEHN HEKOPPEKTHOrO afieMeHTa.

OWEN Logic 4

KomnosensT functionblockl He nopoepsWBaETCA B
O3HHOM QOKYMEHTE,

PucyHok 13.2

lMpoyne KOMMNOHeHTLI 0TOOpPasaTcs B Grbrnmoteke KOMNOHEHTOB B COOTBETCTBYIOLLMX pasgenax.

13.2 lokymeHTUpoBaHue B pepaktope ST
PenakTtop ST nogaepxusaeT yHKUUIO AOKYMEHTUPOBaHMS.
MapkepoM 0OKyMEHTUPOBaHUSA ABMASIETCA TPONHOWM cnaL «///».

HokymeHTnpoBaHue gobaensetca Hag obbekTamu: obbsaBneHne PyHKLMKM / PYHKUMOHanbLHOro 6rnoka, oobsasneHe
BXOZHOM / BbIXOOAHOW NepeMeEHHOMN.

Tern gn4a OOKYMEeHTUPOBaHUA nepevncneHbl B Tabnuue HuxXe.

Ter OnucaHue

<Description>...</Description> | OnucaHue anemeHTta nporpamMmmebl (PyHKUUKN, PYHKUMOHANBHOTO Bnoka,
BXOJHOW 1 BbIXOAHOW (TOMbKO ANs pyHKUMOHaneHoro 6rnoka) nepemMmeHHon)

<Author>...</Author> Nmsa coszgatens doyHKUuMmM unmn gyHKLMoHanbHoro 6rnoka

<GroupName>...</GroupName> | ima rpynnbl Ana rpynnupoBkU oyHKLUUK nnn yHKLMOHaNbHOro 6rnoka B
BMbnnoTeke KOMMNOHEHTOB

<OutputDescription>... Onucanue Bbixoga yHKUMK
</OutputDescriotion>
<Password>...</Password> Maponb gns goctyna B 6ok

WHdopmaLuma n3 TeroB AOKYMEHTMpOBaHMSA OyaeT oTobpaxaTbCsa B CHUMNMNETax Mpu BbiI30BE (QYHKUMM wnn
byHKLMOHanbLHoro 6rnoka.

STAGEL1 (
/ I nepeuil fb xStart FUNCTION_BLOCK Sp_ch /// BauMcneHwe YCTABKWM Wara perynMpoBaHua
» rPv_i
AGE1 (X ® rPv_in .| VAR_INPUT xStart: bool /// Paspewenue na paboTy Gnoka "

.St.-éH 1 13 rSpRF _| VAR_INPUT rPv_in: real /// WamepeHHoe SHadeHWe
X>rarid 1D rSpEnd * | VAR_INPUT rSpRF: real f// BxogHas ycCTaBka
xEndHoldl W) rap VAR_INPUT rSpEnd: real /// KoHeuHaA yCTaBKa wara

13 udiHoldTime VAR_INPUT udiHoldTime: udint /// Bpema Bbgepxxu
//sTOpO# VAR_INPUT rSpStart: real /// Ha4aneHas ycTaeka wara

tb rspStart VAR_QUTPUT rSp_out: real /// BuxogHaAa ycCTaeka
STAGE2 (X ?D rSp_out _1 VAR_OUTPUT xStartHold: bool /77 ®nar HadYana CcTaguM BHOSpPHKK i
xStartHol ED %StartHold 3 | VAR_OUTPUT xEndHold: bool [// ©nar OKOHYaHWA CTAfMM BsiOeDMKH
xEndHold2

1@ xEndHold

PucyHok 13.3

DokymeHTUpoBaHue chyHKUUn
///<Description>lpeocbpasoBaTesib CONPOTHBIIEHVA B TeMmrneparypy (Ptl1000)</Description>
///<OuptutDescription>Temneparypa</OutputDescription>
///<Ruthor>OBEH</Author>
///<GroupName>TeMmrnepaTypHet naTumnku</GroupName>
FUNCTION f PT1000: REAL; // GyHKUMS [OJd OaTuMKa TEepMOCONpoTuBjeHms PT1000
VAR INPUT

///<Description>Conporuenenmne</Description>
R : REAL;

254



13 Asbik nporpammupoBanns ST

END VAR

MNocne mMmnopTa B MeHepKep KOMMOHEHTOB onncaHune (byHKLl,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 13.4 —

Mpumep AOKYyMeHTMPOBaHUA (PYHKLMOHANbHOro 6roka
///<Description>Cueruuk myisg npamoro cuera</Description>
///<Ruthor>OBEH</Author>
///<GroupName>TarmMeps n cueTumku</GroupName>
FUNCTION BLOCK fb Counter

VAR INPUT

///<Description>llerexkTop umMmnyJsbcoB</Description>
U : BOOL; //BxonmHas INepeMeHHas C TUIOM IOaHHHX bool

///<Description>®nar cbpoca cuetrumka</Description>
Res : BOOL; //BxomHas HnepeMeHHas C TMUIOM HOaHHEIX bool

///<Description>llpenyCcTaHOBJIeHHOE 3HaueHue cueTumka</Description>
N : UDINT; //BxomHas IepeMeHHas C TMUIOM IaHHEX bool

END VAR
VAR _OUTPUT

///<Description>3HaueHne cuerunuxa</Description>
Q : UDINT; //BrIXOOHas [epeMeHHas C TUIOM JaHHHX udint

END VAR

Mocne nmMnoptTa B MeHeKep KOMIMOHEHTOB oOnucaHune beHKLIMOHaJ'IbHOFO 6noka 6yu,eT npeacrtaBneHo B
COOTBETCTBUWM C YKa3aHHbIMUN TEramMmn JOKYMEHTUPOBaAHUA:
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13 Asbik nporpammupoBanns ST

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 13.5 —

13.3 Tunbl AaHHLIX

Tvn AaHHbIX NepeMeHHON onpedenseT pog MHgopMauuW, guanas3oH NpeacTaBneHMn U MHOXECTBO OOMYyCTUMbIX
onepauun.

NPUMEYAHVE ) )
J'l+06ylo nepemMeHHyr MOXXHO UCNOoJib30BaThb TOJ1bKO MOCrie ee obbaABNeHus. anICBaVIBaTb 3Ha4YeHnAa ogHoOu

nepemMeHHON OPYron MOXHO, TONMbKO €Cnv OHW O4HOro Tuna. B NnpoTMBHOM cny4vae ncnonb3yTcd
npeobpasoBatenu Tunos 13.4.1.3.

NMPEAYNPEXOEHUE
(D MpeobpasoBaHre GonbLLNX TUMOB B 6oriee MenK1Me MOXET NMPUBECTU K MOTEpe UHGOpMaLIK.

Tvnbl gaHHbIX, NogaepxaHHble B Owen Logic, nepeyncneHbl B Tabnuue HUXe:

HasBaHue Tun Bo3MoXHble 3Ha4YeHuA Pas3mep B 6amTax
BOOL Jlornyeckuin FALSE, TRUE 4 6anta
UDINT LlenouncneHHbIin 0...4294967295 4 GaiiTa
REAL BellecTBeHHbIN —1,2%10-38...3,4x1038 4 banTa

T#0...4294967295ms
T#0..4294967s

T#0..71582m .
WHTepBa eme
TIME HTepBan BpeMeHU T40. 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 — —

13.3.1 3ape3epBupoOBaHHbIe KIlOYeBble CloBa

NMPUMEYAHUE
EI B tabnuue nonyXupHbIM LWPUMTOM BblAENeHbl AOCTYMNHbIE A8 UCMOMb30BaHWA CroBa.
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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

13.3.2 MaccuBbl

CuHTaKkcuc obbLABNEeHUA maccuBa

,D,J'Iﬂ obObABNEHUs Mmaccusa NPpUMEHAETCA CﬂQD,ytOLLI,VIf/] CUHTaAKCWUC:
<Mms maccuBa>:ARRAY [MHmexkcl. .VMHmexcN]OF <THUII SJIEMEHTA>:=[3HaueHMe 10 YMOJIUaHMIO
BHaueHMe 10 yMOJIUaHmio sJjemMeHTaN] ;

syeMeHTal, 3BHauyeHMe [0 YMOJIUaHMIO BJIEMeHTaZ,

loe:

MHpekct - HOMEpP NnepBoro ajfieMeHTa MacCunBa;

MHupekcN - HOMeEp nocnegHero aremMeHTa MmaccmBa.

MpaBuno ansa MHOEKCOB:

* Homep NHaekcN He MoXeT BbITb MeHbLLe unu paBHoO HoMepy NHaekct;
*  WHpekcbl AOMmKHBI ObITb TOMBKO LENOro TUna U He MoryT NpMHMMaTh OTpuLaTenbHble 3HaYeHS.

Mpumepbl 06bABNEHUA MaccuBa:
Massl: ARRAY[O0..2] OF UDINT; //oObaBJjieHME MAaCCHBaA COCTOANETO M3 TpPeX 3JIEMEHTOB

Turna UDINT
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Massl: ARRAY[O0..2] OF UDINT :=[1, 3, 5]; //uHuumanmsaums 3JEMEHTOB MacCCUBa [IpPHU
OOBABJIEHUM MacCCUBa

OwnbkM npy 0ObSIBNEHNN MaccuBa:

Massl: ARRAY[0] OF UDINT :=[1, 5]; //omumbka: pasMepHOCTb MaCCHBa INOJDKHA OHITH
yKasaHa B Bume <LeJioe UMCIIO>...<lejioe UYucCIio>

Massl: ARRAY[] OF UDINT; //ommbka: pa3MepHOCTb MACCUBA [OJIKHA OBITH yKas3aHa B
Buge <ULeJjyioe UMCJIO>. . .<leJjioe UYMCJIO>

(:MHTGKCMCFHU!HOCTyHaI(aﬂeMeHTaNIMaCCMBa

,U,J'Iﬂ 0OCTyna K 3fieMeHTaM MacCuBa NpuMeHAeTCA CJ'IeD,yIOLLLMVI CUHTAaKCWUC:
<VMmsa mMmaccuBa> [MHgexcl];

anIMepr pa6OTbI C 3rieMeHTaMn maccumBa:

VAR:=Massl[5]; //mpucBoeHre MNepeMeHHOM Var 3HaueHMs M3 NATOTO BJIEMEHTa MacCHBa
VAR:=Massl[5]+5*2;
VAR:=UDINT TO BOOL (Massl[5]); //mpucBoeHme mnepeMeHHOM Var npeoOpas30BaHHOTO 3HAYEHUS
M3 NOATOTO BJIEMEHTA MacCuBa
VAR:=(Massl[i]); //mnpucBoeHMre mnepeMeHHOM Var 3HaueHMs M3 1 sJeMeHTa MacCHuBa,

roe 1 - mepeMeHHas (JIoKajibHas/BxonHas)

Mpu paboTte ¢ MmaccrBamu OENCTBYIOT crieqytoLliue npasuna:
1. MaccumB MOXET ObITb TONBLKO OOHOMEPHBIN.
2. Konn4yecTtBo arnemMeHTOB MaccmBa orpaHnyeHo o 32768 anemeHToB.
3. Q3nemeHTbl Maccua MoryT 6bITb cnegytowmnx Tunos: BOOL, UDINT, FLOAT, TIME n DT.
4. TloggepXka MaccuBa TOMbKO 4115 NOKarnbHbIX MEPEMEHHbIX, KOTOpblE 00BABNAKOTCA B Oroke
VAR...END_VAR.

5. TNocnemoBaTenbHOCTb 3HAYEHMI MO YMOMYaHMIO ANS 3fIEMEHTOB MacCcuBa 3aKroyaeTcsi B KBagpaTHbIe
CKOOKM.

6. I'IpM MHULMann3auumn arieMeHToB MaccrBa, KONM4eCcTBO 3Ha4YEHU Mo YMOJ14aHUIO JOJTKHO COOTBETCTBOBATL
KOMM4eCTBY 3J1EMEHTOB MaccuBa.

Mpumep:
Massl: ARRAY[O..3] OF UDINT:=[1,3,5,7];

Owwnbka:

Massl: ARRAY[O..1] OF UDINT:
Massl: ARRAY[O..1] OF UDINT:=[1];

Il
=
~
(@]
~
~J
~

OrpaHu4yeHus npu paboTe ¢ maccMBamu;
1. He nogaepxaH nobUTOBbLIN AOCTYN K 3rfieMeHTam MaccuBa.
Mpumep:

Massl: ARRAY[O..1l] OF UDINT:=[1,5];
Massl[l].l:= TRUE; //oumbxka

2. He nogaepxxaHo NOBTOpeEHWE NocneaoBaTeribHOCTM 3NIeMEHTOB MacCcuBa.
Mpumep:

Massl: ARRAY[O0..5] OF UDINT:=[1,5,7(2)]1; //rme (2) o3HauaeT MNOBTOPEHUE
nocyenoesaresbHocTr [1, 5, 7] 2 pasa //oumbka

3. He nopgaepxaHo NpncBOEHNE 3Ha4YeHNs Cpa3y HECKOMbKUM 3rieMeHTaM MaccuBa.
Mpumep:

Massl[1l, 5]:=1; //oumbBka: NPMCBOEHME BHAUEHMS 1 [IEPBOMYy U IOSTOMY
BJIEMEHTAM MacCHuBa

I'Ipmmep ncnonb3oBaHMA MacCcuBOB.
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13.4 KoHCTpyKUUU A3bIKa

K KOoHCTpyKUMAM a3blka ST oTHOCATCS:

* apudmeTtudeckune onepaunn 13.4.1.1;
6uToBble onepauun 13.4.1.2;

onepauun npeobpasoBaHusa TUMNOB AaHHbIX 13.4.1.3;
nornyeckune onepaunn 13.4.1.4;
onepauun cpaBHeHus 13.4.1.5;
onepauuns npuceoeHus 13.4.2;
KoHCcTpyKkums IF — ELSIF — ELSE 13.4.3;
KoHcTpykums CASE 13.4.4;
koHcTpykums RETURN 13.4.5

umkn FOR 13.4.6;

umkn WHILE 13.4.7;

unkn REPEAT — UNTIL 13.4.8.

NMPUMEYAHUE .
lNpw 3anncuK BbIpaXKeHU OMYCTUMO UCMOMNb30BaTb NepeMeHHbIe (BXOAHbIE, BbIXOAHbLIE U STOKarbHbIE) U

m KOHCTaHTbI.

13.4.1 Onepauuu

13.4.1.1 ApudmeTnyeckue onepaumm

Onepauus KnioueBoe cnoso Tunbl AaHHbIX Mpumep ncnonb3oBaHuA
CnoxeHue + OUT:=IN1T+IN2+ ...
YMHOXeHne * OUT:=IN1T*IN2* ...
BbluntaHne - IN, OUT: UDINT/REAL OUT:=1IN1-1IN2
[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 — ocHOBaHue IN, N, OUT: REAL OUT:= POW (IN1, N)
N — cteneHb
NMPUMEYAHUE

Mpu 3anncy apudPMETUHECKNX BbIPAXKEHWI AOMYCTUMO MCMOMb30BaHMe CKOBOK AN yka3aHus nopsgka
BblYMCIIEHUN. [leicTBMe, 3aKIToYeHHoe B CKOOKM, UMEEeT HaMBLICLUMIA NPUOPUTET NpK BbluMcrieHnsx 13.4.1.6.

13.4.1.2 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 MO3MUMOHHbIV Kof,.

LWncbpaTop.

Mpeobpasyet CD32 (IN) IN, OUT: UDINT OUT:= CD32 (IN1)
MO3WLMOHHBIN Kof, B
[ BOWYHbIN KOf.

13.4.1.3 Onepauum npeobpa3zoBaHMA TUNOB AaHHbIX

Onepauus KnroueBoe cnoBo Tunbl AaHHbIX Mpumep ncnonb3oBaHus
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 B 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"V?IEI\T)TO_UDINT

DT & UDINT DT_TO_UDINT (IN) OUI"I}:l:UDDTINT OUT:= DT_TO_UDINT (IN)

13.4.1.4 Ilornyeckne onepaummn

Onepauus KnioyeBoe cnoBo Tunbl AaHHBLIX Mpumep ncnonb3oBaHusA
Jlornyeckoe otpuuaHue -
«HE» NOT OUT:=NOT IN1
ﬂormq};‘z::zs;;ilgleme AND OUT := IN1AND IN2
My & IN, OUT: BOOL OUT:=IN1 & IN2
[n3bloHKUMA
Jlornyeckoe cnoxeHune OR OUT:=IN1 ORIN2
«NMN»
Mckntovatowee NINA XOR OUT:=IN1 XOR IN2

13.4.1.5 Onepauuu cpaBHeHuUs

Onepauusn

KnroyeBoe cnoBo

Tunbl AaHHBLIX

Mpumep ncnonb3oBaHus

Bonblie

bonbLue nnm paBHO

PaBHo = IN: UDINT/REAL OUT :=IN1=1IN2
MeHbLue unu paBHoO <= OUT: BOOL OUT:=1IN1 <=1IN2
MeHbLue < OUT:=1IN1 < IN2
HepasHo <> OUT:=IN1 <> IN2

OUT :=IN1>IN2

OUT:=IN1>=1IN2

13.4.1.6 NMpunoputeTbl onepaunmn

NMPUMEYAHUE

[i]

Onepau,vwl B Tabnuue pacnonoXeHbl OT HaUBbICLWLEro K HU3WemMy NnpuopuTeTy. Yewm Bbile npuopuTeTt
onepauunn, TeM paHblLLle OHa BbIMOJIHAETCA.

Onepauus KnioueBoe cnoBo
CkoBKM (BblpakeHue)

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 cpaBHeHNs! > <<=F >=
PaBHo =
HepasHo <>
KoHBbOHKLMA &
INornyeckoe ymHoxeHne «M» AND
Uckntovatowwee UJTAN XOR
[un3bloHKUMA OR
Jlornyeckoe cnoxexue «NNN»

13.4.2 NpuceoeHue

[na o6o3HaYeHNs NPUCBOEHUA UCMONb3YeTCA NapHbIA 3HaK «:=». B NpaBoi 1 NeBoi 4acTu BblpaXKeHUs JOMMKHbI
OblTb onepaHabl OOHOrO TUNa (AaBTOMaTMYECKOro MpuBEAEHWsT TWUMOB He NpeaycMoTpeHo). B nesoi vactu
BblpaxeHus (MpUHUMAaloLLas CTOPOHA) MOXeT ObiTb UCnonb3oBaHa TOMNMbKo nepemMeHHas. lMpaBas 4YacTb MOXeT

cofepiKaTb BblpaXKeHne Ui KOHCTaHTYy.

261



13 Asbik nporpammupoBanns ST

13.4.3 Onepartop IF

Onepartop IF no3sonsdeT npoBepuTb OOHO WM HECKOMbKO YCMOBUN, U, ecnn XoTs Obl OQHO M3 YCMNOBUI SIBNAETCA
WCTWHHBIM, BbINOSHUTL 3aaHHble AN 3TOr0 YCNOBMS BblpaXXeHUs. Nocrne BbINOMHEHWUST BbIPaXXeHWUIA NMPON3BOAMTCS
BbIXOZ M3 ornepatopa — TO eCTb OCTaBLUMECS YCITOBUS Y)XKE HE MPOBEPSOTCS.

PaCCMOTpI/IM pa60Ty oneparopa Ha npuMmepe CurHanmsaunnm BbiXOoOa 3Ha4YEeHUA Temneparypbl 3a AOoNyCTUMble
rpaHnubl:
FUNCTION BLOCK fb //mMmsa GyHKUMOHAJIBHOT'O OJoKa

VAR INPUT //oOBsBJeHME 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 IF

END FUNCTION BLOCK

Ecnu ycnoeue B onepatope IF BbinonHseTcs (3HadeHne nepemeHHon rTemp 6onbiie rHighTemp), To nepemeHHow
xHigh 6yzet npuceoeHo 3HadyeHne TRUE u npousongeT Bbixoq M3 onepatopa (Crneayollee ycrioBue nNpoBepsThCs
He ByaeT). Ecnu e ycrnoBue He BbINOMHAETCS, TO NPOU30ONAET NPOBEpPKa CrieayoLero yCrnosus, pasMeLLeHHOro Bo
BnoxeHHoMm onepaTtope ELSIF. Ecnn ycnosue B ELSIF BbinonHseTtcs (3HayeHne nepemeHHon rTemp MeHblue
rLowTemp), T0 nepemeHHon xLow Oyaet npucBoeHo 3HadeHne TRUE u npousonger Bbixod M3 oneparopa
(cnepyowee ycnosue npoepsTbes He byaet). Ecnv Hu ogHo mn3 ycnosun B IF n ELSIF He BbinonHsAeTca (To ecTb
3Ha4yeHWe TemnepaTypbl HaxoguTcs B [OMNYCTUMbIX Mpefdenax), TO MNPOWM3OWAET BhINOMHEHVNE BbIPAXEHWUHN,
pa3MeLLEeHHbIX BO BroxxeHHoM onepatope ELSE — npuceoeHne nepemeHHbiM xXHigh n xLow 3HauyeHns FALSE.

Mcnonb3oBaHue BnoxeHHbix onepatopoB ELSIF n ELSE sBnsetcsa HeobsizateneHbIM. BHyTpn onepatopa IF moxet
ObITb pa3meLLeHOo Npoun3BoribHoe Ymcro onepartopoB ELSIF.

KoHCTpyKUMsi JOMYyCKaeT BMOXEHHOCTb, TO €CTb BHYTpW ofgHoro IF MoxeT ObiTh elle oguH 1 T. 4. Takke BHYyTpU
oneparopa IF moryT ObITb ucnonb3oBaHbl Lnknbl 1 onepatop CASE 13.4.4.
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13.4.4 OnepaTtop CASE

Onepatop CASE nossonsieT cpaBHUTb 3Ha4YeHWe 3a4aHHON LLenoYnCIIieHHON NepeMeHHon (cenekTopa) ¢ Habopom
KOHCTaHT UMK LLeNOYUCIEHHBIX 3HAYeHNI (MeTKaMm), U B Criydae CoBNaeHns! BbIMOMHWUTL 3aaHHble A5 3TOW METKM
BblpaxeHusi. [locne BbINONHEHWS! BbIpaXeHUiA MPOM3BOANTCS BbIXOA, U3 orepaTtopa.

PaccmoTpum paboTy onepaTtopa Ha npumepe:
FUNCTION BLOCK fbl //umMa yHKUMOHAJIEHOTO OJIOKa

VAR_INPUT //obBBbaBJIeHMEe BXOIHEBIX [IepeMeHHBIX
udiSel : UDINT;
END VAR

VAR OUTPUT //oOBABJIEHME BBIXOIHEIX I[I€PEMEHHEIX
xOutl : BOOL;
xOut2 : BOOL;
xOut3 : BOOL;
xOut4d : BOOL;
END VAR

//obrnacTs Koma

xOutl := FALSE;
xOut2 := FALSE;
xOut3 := FALSE;
xOutd4d := FALSE;

CASE udiSel OF

0:
xOutl := TRUE;
1..3:
xOut2 := TRUE;
4, 6:
xOut3 := TRUE;
ELSE
xOut4d := TRUE;
END CASE

END_ FUNCTION BLOCK

Ecnn 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 BKIo4aTb B cebsl HECKOMNbKO 3HAaYEHUI, NepevnCrieHHbIX Yepes 3ansTyto «4,
6», unu amvanasoH «1..3». MMpn 3TOM 3Ha4YeHWs OOHOW M3 METOK He AOMKHbI COBMaAaTb CO 3HAYEHWUSIMU OPYrux.
Takke, Npy ykazaHUM AvanasoHa 3Ha4eHWn Havarno Amana3oHa AOMKHO ObiTb MEHbLLIE ero KoHLa.

BrnoxeHHbln onepatop ELSE siBnsieTcs HeobsizaTenbHbIM; pa3melleHHble B HEM BblpaXXeHUS! 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.

13.4.5 Onepatop RETURN

Onepatop RETURN no3sonser BbINTH U3 NPOrpamMmmMHOro oobekxTa.
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, 4YTO ByAeT HaXoOUTCS HbKEe B Tene nNporpaMmei).

13.4.6 Linkn FOR

Onepatop FOR npumeHsieTcs ansg opraHvM3auumn LMKna C 3apaHee U3BECTHbIM 4Yucriom utepaumi. OBbIYHO OH
ucnonb3yetcs Ans onepauui Hag MaccMBamun AaHHbIX.

BHyTpu umkna moryT ncnons3sosatbcs onepatopsl IF n CASE, a Takke gpyrve onepaTtopb! Lmkna.
B kauyecTBe npvmepa paccMOTPUM peanusaumio My3bipbKOBOW COPTUPOBKM OT MEHbLLEro K BonbLuemy:

FUNCTION BLOCK MaxI MinI //MakcuMajibHOE M MMHMMAJIbHOE YMCJIO IPM IIOMOMM Iy 3EPbKOBOM
// COPTUPOBKM OT MEHBIIETO K OOJIbIIEMY

VAR INPUT //0oObaBJIeHMEe BXOIHBIX [IepPEeMEeHHEBIX

udiXl, udiX2, udiX3, udiX4, udiX5 : UDINT;

//obaBiieHre HEOOXOAMMOTO KOJI-Ba BXOIHHIX [IE€PEMEHHBIX 1 ONpelelieHre THUMa IaHHBIX
END VAR

VAR OUTPUT //0OBABJIEHME BEIXOIHEIX I1€PEeMEHHEIX
udiMaxI, udiMinI : UDINT;
END VAR

VAR //oOBaBiIeHME JIOKAJIBHEIX [IepEeMEeHHBIX
udiI, udiJd, udiN, udiK : UDINT;

audiX : ARRAY [1..5] OF UDINT; //Bamaercsa IOMana30H MacCUBa U TUI OAHHHX MacCUBa

END VAR

//obsacTe koIa
//oBBLABIIeHVEe MacCuBa

audiX[1l] := udiXl;
audiX[2] := udiX2;
audiX[3] := udiX3;
audiX[4] := udiX4;
audiX[5] := udiX5;
udiN := 5; // BamaeTcsd KOJI-BO UMCEJl IJid COPTUPOBKU (pasMep MacCuBa)
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[udid+1];
audiX[udiJ+1] := udiK;
END IF;
END FOR;
END FOR;
udiMaxI := audiX[udiN]; //BeHBOIMTCH nocjenHee (MaKCUMaJIbHOE) UMCJIO MacCHuBa
udiMinI := audiX[1l]; //BeBOOAMTCH NepBoe (MMHMMAJIBHOE) UMCIJIO MacCUBa

END FUNCTION BLOCK

MepemeHHas udil HasbiBaeTca wuTepaTopoM (CYETYMKOM) LMKNa. JTa NepemMeHHas [OorbkHa npuHaanexarb
uenouncrneHHomy 3HakoBomy Tuny (UDINT). Nocne kaxgoro BbIMOMHEHUS Terna UMKna MPOUCXOAUT M3MEHEHUe
3Ha4YeHusa uTepartopa — no ymondaHuio Ha +1. [Nonb3oBatens MOXET caM 3ajaTh «Llar» uTeparopa C NMOMOLLbH
BMNOXeHHoro onepartopa BY. NMocne aToro cpasy NpoMcxoguT nepexop, K criedyoLwen ntepaumm — To eCTb BECb LIUKIT
BbINOJHAETCS «OT Havana u o koHuay. CTpykTypa OyaeT BbIrMsiAeTb creayowmm obpasom:

// 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 HadyalibHoe W KOHe4YHOe 3Ha4deHue, a TaKke npupawieHune ABnArTCA
uenoyncrneHHbiMn. OHM BBIYUCTISIOTCA OO0 BXO4aA B LUKIT U N3MEHEeHUe 3Ha4YeHun nepemMeHHbIX, BXoaALWnX B nioboe
M33TMXBHpameHMﬁ,HeHpMBeﬂeTKMSMeHeHMDHMCﬂaMTepaHMW

[ocpo4Ho BbINTK U3 LMKNa MOXHO Npu nomoLum onepatopa EXIT. MNpumep 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

13.4.7 Unkn WHILE

Onepatop WHILE vcnonb3yeTcs Ans cosgaHus Lukna ¢ 3apaHee HeuM3BECTHbIM YMCIOM utepaumi. 3aBeplueHune
uukna npousonaert, ecnu nposepsieMoe ycnosue BepHeT FALSE. Npu sTom nposepka ycrnosus BbinonHsetca 10
BbIMOTHEHMS BbIpaXXeHus (UMKN ¢ npegycnosuem). Takum obpasom, ecnu ycnosue cpasy Bosspawiaet FALSE, 1o
LMK HE BbINOMHUTCS HW pasy.

BHyTpu umkna moryT ncnonbs3oBatbcs 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.
[loCpOYHO BbIMTM U3 LuKIia MOXHO npu nomoLm onepatopa EXIT.

MponyctnTb Wwar umkna moxHo npu nomowm onepatopa CONTINUE.

13.4.8 Linkn REPEAT UNTIL

Onepatop REPEAT ucnonb3yeTcs Ans CO34aHus LMKNa C 3apaHee HEM3BECTHbIM YNCNOM ntepaumn. 3aBepLueHme
uuKna npousonget, ecnu npoeepsiemoe ycriosue BepHeT TRUE. Npu aTom npoBepka ycrosus BoinonHsaetcs NMNOCIIE
BbINOSIHEHMSA BbIpaXkeHus (LMkn ¢ noctycnosuem). Takum obpasom, ecrnm ycriosme cpady BosspawaeTr 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;

PesynsTaTtom BbINONHEHUSA AaHHOIO LuMKNa (C HavanbHbIM 3Ha4YeHnemM nepemeHHom rVar := 10) 6yget ymcno 101.
[ns nocpoyHoro Bbixoda M3 LMKa MOXHO ncnonb3osaTb onepatop EXIT.

MponycTuTb Wwar umkna moxHo npu nomowu onepatopa CONTINUE.
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13.5 CuctemMHble hyHKLUUN

PyHKkuma GET_TIME
®dyHkuma GET_TIME BosBpaluaeT 3HadeHne Tuna TIME (4 Gawnrta), cogepkallee Bpemsi, npolueluee ¢ MOMeHTa
nocregHero BKNoYeHMs npnbopa, B MUMNMCEKyHOaX.
Mpumep
VAR
Time 1 : TIME : ;
Time 2 : TIME := ;

Q : 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 BosBpawaet 3HadeHne Tun DT (4 6aita), cogepxallee AaHHble 4acoB peanbHOro
BpemeHw, B cekyHaax ¢ 00:00:00 1.01.2000 r., ¢ y4eTOM YacoBOro nosica, yCTaHOBIEHHOTO 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 3HadyeHust UDINT, nogaHHbIX Ha BXOA NO 3ailaHHOW Macke
Aatbl/BpeMeHn n Bo3BpawaeT 3HadeHue Tina UDINT, koTopoe npupaBHUBaETCA K:

e 1 —3HayeHue 1 bonblle 3Ha4YeHns 2;
e 2 —3HayeHue 1 MeHblle 3Ha4YeHNna 2;
* 0 —3HadeHne 1 paBHO 3HAYEHUIO 2

CpaBHeHue NnpomcxoguT no KonmyecTBy cekyHn, HaunHas ¢ 00:00:00 01.01.2000
Mpumep
FUNCTION udiCompare: UDINT;

VAR INPUT
udivaluel: UDINT; //3HaueHuMe 1
END VAR
VAR
udivalue2 : UDINT; //3HaueHMe 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) — ncnonb3ytoTcsl BCe pa3psaabl:
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0 61T —ecnu 1, TO UICNONb3YKTCA CEKYHAbI
1 6uT —ecnun 1, TO UCNOMBL3YTCA MUHYTHI

2 6uT — ecnun 1, TO NCNONb3YHOTCA Yachl

3 6uT —ecnu 1, TO UCNOMNb3YIOTCH OHU

4 6uT — ecnn 1, TO MCNONb3YIOTCA MECSLbI

5 6uT — ecnn 1, TO NCNONbB3YIOTCS rofbl

dyHkuma 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 yHKUnM (1 — BUCOKOCHBIN, O — HET).

Mpumep
FUNCTION xLeapYear: BOOL; //mMsa GyHKUMM M TWI HaHHBIX BHXOIA
VAR _INPUT //oOBABIEeHME BXOIHHX [I€PEeMEHHHX

udiYear : UDINT; //mpoBepseMelt T'OX
END VAR

xLeapYear := SYS.IS LEAP YEAR (udiYear):;

END_ FUNCTION

13.6 CucrtemMHble (pyHKLMOHarNbHbIE 6510KK

B penakTtope ST nogaepkaHbl cUCTEMHbIE (DYHKLMOHATbHbIE BNOKM:
* Tpurrepbl 13.6.1;
+ Tanmepsbl 13.6.2;
* [eHepaTopbl 13.6.3;
* Cuyetumkm 13.6.4.

Mcnonb3oBaHWe CUCTEMHbIX (PYHKUMOHAnNbHLIX ONOKOB B APYrMX 3feMeHTax nporpammbl  aHarormyHo
NCNONb30BaHMI0 NOSb30BaTENbCKUX YHKLMOHAbHbIX 6riokoB 13.1.3.

[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 13.6

267



13 Asbik nporpammupoBanns ST

13.6.1 Tpurrepsbl

* RS-tpurrep ¢ npuoputetom BbiknoyeHus (SYS.RS) 13.6.1.1;

*  SR-tpurrep ¢ npuoputetom BkntodeHus (SYS.SR) 13.6.1.2;

» [etekTop nepegHero dpoHTa nmnynbca (SYS.RTRIG) 13.6.1.3;
+ [etekTop 3agHero poHTa umnyneca (SYS.FTRIG) 13.6.1.4;

e D-tpurrep (SYS.DTRIG) 13.6.1.5.

13.6.1.1 RS-Tpurrep c npuoputetTom BbikIto4yeHUs (SYS.RS)

RS-Tpurrep ¢ npuoputetom BbikntodeHus (SYS.RS) ncnonb3syetcs Ana nepeknioyeHns ¢ ukcaumen COCTOSHNS BO
BpPEMSsI NOCTYNIIEHUSI KOPOTKUX MMMYNbCOB Ha COOTBETCTBYOLWMIA 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 //umsa QyHKLUMOHANEHOT'O OJIOKa

VAR_INPUT //obBbaBJIeHMEe 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 [epeMeHHBIX
RS 1: SYS.RS;

END VAR

//obsacTe koma

RS 1(R := R in, S := S in, Q => Q out);

END FUNCTION BLOCK
B cny4yae o gHOBPEMEHHOIO NOCTynneHna CurHanoB Ha oba BXo4a NPUOPUTETHBLIM ABINAETCA CUrHan Bxoga R.

13.6.1.2 SR-Tpurrep c npuoputetTom BKknroyeHus (SYS.SR)
SR-Tpurrep ¢ npuoputetom BKnodeHus (SYS.SR) ncnonbsyetca Ans nepeknioveHus ¢ gukcaumen coCTosaHUSA BO

BPEMSsI NOCTYNSIEHUSI KOPOTKUX MMMYSbCOB Ha COOTBETCTBYIOLWMIA BXoA,. Ha Bbixoae Q nossuTcst norndeckast «1» no
PPOHTY curHana Ha Bxoge S.

O603Ha4yeHue Tun paHHbIX OnucaHue
Bxoabl
S BOOL Bxog SET
R BOOL Bxog RESET
Bbixoabl
Q BOOL Bbixop Tpurrepa
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FUNCTION BLOCK SR trigger //mma OyHKUMOHAJBLHOT'O OJOKa

VAR INPUT //oOBsaBJeHME BXOIHHX [1€PEMEHHEX
S in : BOOL;
R in : BOOL;

END VAR

VAR OUTPUT //oOBABJIEHME BEIXOIHEIX II€pPEeMEHHBIX
Q out : BOOL;

END VAR

VAR //0OBsaBJIeHME JIOKAJILHEIX [I€PEMEHHEIX
SR 1: SYS.SR;

END VAR

//obracTs KoOIa

SR 1(S := S in, R := R in, Q => Q out);

END FUNCTION BLOCK

B cnyyae ogHOBpEMEHHOIO NOCTYMNIEHNSt CUrHANOB Ha 06a Bxoaa NPUOPUTETHLIM SIBMSIETCSA cMrHan Bxoaa S.
13.6.1.3 leTekTOop nepenHero cppoHTa umnynbca (SYS.RTRIG)
HetekTop nepegHero dpoHTa nmnyneca (SYS.RTRIG) ncnonb3yetcst B criyyae HeobXoaANMMOCTU UMETb peakLmio Ha

NU3MEHEHNE COCTOSIHUSA AMCKPETHOro BXOA4HOro curHana. Ha Bbixoge Q reHepupyetcs eQuHWYHBIA MMMYNbC Mo
nepegHeMy poHTy Bxoaa |.

O6o03Ha4yeHue | 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€PEeMEHHEX
RT in : BOOL;

END VAR

VAR OUTPUT //oOBABJIEHME BEIXOIHEIX I1€pPEeMeHHBIX
RT out : BOOL;

END VAR

VAR //0OBsABJIeHME JIOKAJILHEIX [I€PEMEHHEX
RTrig 1: SYS.RTRIG;

END VAR

//obmacTs koIa

RTrig 1(I := RT in, Q => RT out);

END FUNCTION BLOCK

13.6.1.4 [leTekTOop 3apHero ppoHTa umnynbca (SYS.FTRIG)
HetekTop 3agHero dpoHTa nmnynbca (SYS.FTRIG) ncnonb3yetca B cnyvyae HeOBXOAMMOCTM MMETb peakumio Ha

N3MEHEHNE COCTOSIHUSI OUCKPETHOrO BXOAHOro curHana. Ha Beixoge Q reHepuvpyeTcs €OUHWUYHBIR MMMYNbC Mo
nepegHeMy (ppoHTy Bxoga 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 II€PEMEHHEIX

FT out : BOOL;
END VAR

VAR //oOBaBJIeHME JIOKAJIBHEIX [IepEeMEeHHBIX

FTrig 1: SYS.FTRIG;

END VAR

//obrnacTe KoIa

FTrig 1(I := FT in, Q => FT out);

END FUNCTION BLOCK

13.6.1.5 D-tpurrep (SYS.DTRIG)

D-tpurrep (SYS.DTRIG) ncnonbsyetcs ans ¢opmMmMpoBaHusa UMMyrbca BKMAOYEHUS 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 UMMNYNbCOB Ha Bxode C npwu
HanMuMM curHamna normdeckon «1» Ha Bxoge D. Boaepat Bbixoga Q B curHan noruvdeckoro «0» npou3onger no
PPOHTY TaKTOBbIX MMMNYNbCOB Ha Bxoge C npu Hanu4mm 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 //oOBsaBieHME BXOIHHX [1€PEeMEHHEX
S in : BOOL;
D in : BOOL;
C in : BOOL;
R in : BOOL;
END VAR

VAR OUTPUT //0OBaBIIeHME BHXOIHBIX [1€PEMEHHEBIX
Q out : BOOL;
END VAR

VAR //0OBABIIEHME JIOKAJIBHEIX [1€PEMEHHBIX
DTrig 1: SYS.DTRIG;
END VAR

//obiacTe koma
DTrig 1(S := S in, D := D in, C := C in, R := R in, Q => Q out);

END FUNCTION BLOCK

13.6.2 Tanmepsbl

*  MMnynbc BKOYEHMS 3agaHHon anuTensHoctn (SYS.TP) 13.6.2.1;

» Tanmep c 3agepxkon BknodeHns (SYS.TON) 13.6.2.2;

+ Tanmep c 3agepxkon oTkntodeHus (SYS: TOF) 13.6.2.3;

*  WHTepBanbHbIn Tarimep (SYS.CLOCK) 13.6.2.4;

* VHTepBanbHbI Tanmep ¢ HegenbHbIM Lnknom (SYS:CLOCKWEEK) 13.6.2.5.

13.6.2.1 Umnynbc BKNOYeHUs 3agaHHon gnutenbHocTh (SYS.TP)

UmMnynbc BkntoveHns 3agaHHon anutensHocty (SYS.TP) ucnonbsyercsa ans hopMmMpoBaHns MMMNynNbca BKIOYEHUS
BbIXO4Aa Ha 3adaHHbI UHTepBan BpemeHn. Ha Bbixoge Q 6rnoka nosABASETCA CUrHam fornyeckon «1» no poHTY
BxogHoro curHana l. Nocne 3anycka Bbixog Q He pearMpyeT Ha U3MEHEeHWe 3HavYeHus BXOAHOro curHana B TedyeHue
nHtepsana Tuwn. [0 nctevenne nHtepsana Tywn BbIXOQHOW curHan cbpacbiBaeTcs B normdecknii «0».

O6Go3HayeHue | Tun AaHHbIX | OnucaHue
Bxoabl
| BOOL BknioveHue Tanmepa
T TIME OnutenbHoCcTb nMnynbca
Bbixoabl
Q |BOOL | Bbixog, Tarnmepa

FUNCTION BLOCK TP_timer //mmsa oyHKUMOHAJBHOTO OJlOKa

VAR INPUT //oOBsaBieHME BXOIHHX [1€PEeMEHHEX
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

//obracTe 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 //oOBsaBieHME BXOIHHX [1€PEeMEHHEX

I in : BOOL := FALSE;
T in : UDINT := 5000;//MuiymcexyHn
END VAR

VAR OUTPUT //oOBABJIEHME BEIXOIHEIX II€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

13.6.2.2 Tanmep c 3agepxxkon BknroyeHus (SYS.TON)

Tanimep c 3agepxkon BkntoveHnsa (SYS. TON) mncnonb3yeTcss ansg onepauvu 3agepXku nepegadn curHana. Ha
Bbixoge Q Tanmepa nosiBATCA CUrHam fiormdeckon «1» ¢ 3agepXkKOM OTHOCMTENbHO (PPOHTA BXOAHOro curHana |
NPOAOIKUTENBHOCTbLIO HE MeHee ANUTENbHOCTU Ton 1 BbIKITYUTCS MO crnagy BXOAHOro curHana.

O603Ha4yeHue | Tun gaHHbIX OnucaHwue
Bxoabl
| BOOL 3anyck Tanmepa (no nepegHemy OpoHTY)
T TIME 3agepkka Ha BKIHOYEHne
Bbixoabl
Q BOOL Bbixon Talimepa

FUNCTION_BLOCK TON_timer //uma QyHKUMOHAIBHOTO OJOKa

VAR INPUT //oOBsaBieHME BXOIHHX [1€PEMEHHEX
I in : BOOL := FALSE;
END VAR

VAR OUTPUT //0OBaBIIeHME BHXOIOHBIX [I€PEeMEHHEBIX
Q out : BOOL;
END VAR

VAR
TON 1: SYS.TON;
END_VAR

//obyacTe koma

TON 1(I := I in, T := )
//TOoe ms - MWIIMCeKYHIE, S — CeKYyHIE, m — MMHYTH, h - dace, d - »OHU
Q out := TON _1.9Q;

END FUNCTION BLOCK
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FUNCTION_BLOCK TON_timer //uma QyHKUMOHAIBHOTO OJOKa

VAR INPUT //oOBsaBieHME BXOIHHX [1€PEeMEHHEX

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

13.6.2.3 Tanmep c 3agepxkon BbikmtoveHus (SYS.TOF)

Tanimep ¢ 3agepxkon oTkrntodeHus (SYS. TOF) ucnonb3yeTca onst 3aepXXku OTKMYEeHMs Bbixoda. Ha Bbixoge Q
Tanmepa NosIBUTCS CUrHan norm4eckon «1» no poHTY curHana Ha Bxoge |, oTcHeT BpeMeHW 3a4epKKn OTKITHOYEHNS
Toff HauHeTCs No KaxgoMy cnafy BXOOHOro curHana. lNocne oTkNioYeHMs BXOAHOMO CUMrHana Ha BbiXode MosiBUTCSA
curHan noruveckoro «0» ¢ 3agepxkon Toff.

O6o3HavyeHue Tun AaHHbIX OnucaHwue
Bxoabl
| BOOL 3anyck Tanmepa (no 3agHemMy poHTY)
T TIME 3agepkka Ha BKItoYeHne
Bbixoabl
Q BOOL Bbixon Talimepa

FUNCTION BLOCK TOF timer //mMsa yHKUMOHAJIEHOTO OJIOKa

VAR _INPUT //oO®BsABjieHME BXONHBIX II€PEeMEHHEIX
I in : BOOL := FALSE;
END VAR

VAR OUTPUT //oOBABJIEHME BBEIXOIHEIX I[I€PEMEHHEIX
Q out : BOOL;
END VAR

VAR
TOF_1: SYS.TOF;
END VAR

//obsacTs koma

TOF 1(I := I in, T := )i
//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 QyHKUMOHAIBHOTO OJOKa

VAR INPUT //oOBsaBieHME BXOIHHX [1€PEeMEHHEX

I in : BOOL := FALSE;
Tof in : UDINT := 5000;//MmiyimMcexyHn
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

13.6.2.4 UHTepBanbHbIN Taumep (SYS.CLOCK)

WHTepBanbHbin Tanmep (SYS. CLOCK) ucnonb3yeTtca aons opMmpoBaHnNs MMMyrbca BKOYEHUA Bbixoga Q no
YacaM pearnbHOro BpeMeEHW. BpeMﬂ BKMtoYeHna Ton u oTkntodeHus Toff BblXO4a YCTaHaBMBaAKT 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
EI YkazaHue nepemeHHon Mask Heobsi3aTensHo.

Ecnu 3HaueHne nepemeHHon Mask He ykasaHo, To No ymonyaHuto 6rok pabdoTaet ¢ mackon Mask = 63
(0b111111),

Mpe:

Mask = 63 (0b111111)

0 6uT — ecnun 1, TO UCNONb3YHTCA CEKYHADI

1 6uT — ecnun 1, TO UCNOMNBL3YIOTCH MUHYTHI

2 6uT — ecnu 1, To NCMNOMNb3YHTCA Yachl

3 6uT — ecnu 1, TO UCNONb3YHTCS OHU

4 6uT — ecnn 1, TO UICNONb3YKTCA MEeCsALbI

5 6yt — ecnu 1, TO UCNONb3YOTCS roapl
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FUNCTION BLOCK CLOCK timer //wmmsa OYyHKLUMOHAJIBHOTO OJIOKa
VAR INPUT //oOBsaBJeHME BXOIHHX [1€PEMEHHEX
I in : BOOL;
END_ VAR
VAR OUTPUT //oObaBJIeHME BHXOIOHBIX [IePEeMEHHEBIX
Q out : BOOL;
END VAR
VAR
CLOCK 1: SYS.CLOCK;
END VAR
//obnacTs koma
CLOCK 1(Ton := , Toff := ) ;
Q out := CLOCK 1.0Q;

END FUNCTION BLOCK

13.6.2.5 UHTepBanbHbIN TaumMep € HeAenbHbIM LuKIom (SYS.CLOCKWEEK)

WHTepBanbHbI Tanmep ¢ HegenbHbIM LnknoM (SYS.CLOCKWEEK) ucnonesyerca ans popMmmpoBaHnsg umnyrnsca
BKITIOYEHWS Bbixoda Q no yacam pearnibHOro BpeMeHU ¢ y4eToM AHeln Hedenu. Bpems BknodeHus Ton u OTKAOYEHUS
Toff BbIxoga Q n AHW Hegeny paboTebl yCTaHABNMBAKOT B KAYE€CTBE NapamMeTpoB Tanmepa.

O6o3HavyeHue Tun paHHbIX ‘ OnucaHwue
Bxoabl
Ton DT Bpems BkritoueHus
Toff DT Bpems BbIknto4eHns
DayOfWeekMask UDINT Bbi6op ncnonb3yembix gHeN
DateTimeMask UDINT BbI6op ncnonb3yemblx BENUYUH
Bbixoabl
Q | BOOL Bbixon Tanimepa

<] |MTIPUMEYAHUE
| 1 | |YkasaHue nepemerHbix DayOfWeekMask n DateTimeMask HeoBsizaTenbHo.

Ecnu 3HaueHne nepemeHHon DayOfWeekMask He ykasaHo, To no ymonyaHuto 6rok paboTtaeT ¢ mackom
DayOfWeekMask = 127 (0b1111111),

Ecnu 3HaueHne nepemeHHon DateTimeMask He ykasaHo, TO Mo yMmon4yaHuto 6ok paboTaeT ¢ Mackomn
DateTimeMask = 63 (0b111111),

lne:

DayOfWeekMask = 127 (0b1111111)

0 6uT — ecnu 1, TO yuMTBIBAKOTCA NOHEAENbHUKN

1 6uT —ecnun 1, TO y4UTLIBAIOTCA BTOPHUKHA

2 6uT — ecnu 1, To yuMTbIBaKOTCA Cpeabl

3 6uT — ecnun 1, TO yUMTLIBAKOTCHA YETBEPIU

4 6uT — ecnn 1, TO y4NTLIBAKOTCA NATHULBI

5 6ut —ecnu 1, To yunTbIBalOTCA Cy6060THI

6 6UT — ecnum 1, TO y4YMTbLIBAKOTCA BOCKPECEHBS

DateTimeMask = 63 (0b111111)

0 6uT — ecnun 1, TO NCNONb3YHTCA CEKYHADI
1 6uT — ecnun 1, TO UCNONBL3YIOTCA MUHYTHI

2 6uT — ecnu 1, TO NCMNOMNb3YHTCA Yachl

3 6uT — ecnu 1, To NCNONb3YHTCHA OHU

4 61T —ecnu 1, TO UICNONb3YOTCA MeCALbI

5 6uT — ecnu 1, To NCNOMb3YHTCA roAbl

FUNCTION BLOCK CLOCKWEEK timer //mma QyHKUMOHAJIEHOTO OJIOKa
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VAR _INPUT //oOBsaBieHME BXOIHHX [1€PEeMEHHEX
I in : BOOL;
END VAR

VAR OUTPUT //oOBABJIEHME BEIXOIHEIX I1€PEMEHHBIX
Q out : BOOL;
END VAR

VAR
CLOCKWEEK_I: SYS.CLOCKWEEK;
END VAR
//obrnacTs KoOIa
CLOCKWEEKil(Ton = Toff := ) ;

14
Q out := CLOCKWEEK 1.Q;
END_FUNCTION_BLOCK

13.6.3 'eHepaTopbI

+ [eHepaTtop npsimoyronbHbix umnynbcos (SYS.BLINK) 13.6.3.1.

13.6.3.1 N'eHepaTop npsimoyronbHbIX UMNYNbCoB (SYS.BLINK)

leHepatop npsamoyronbHbix umnynbcoB (SYS. BLINK) wucnonbsyetca ans dopMMpoBaHuS MPAMOYrOfbHbIX
nMmnynscoB nynbcauun. Ha Bbixoge Q reHepatopa ¢OPMUPYIOTCA WUMMNYMbCbl C 3adaHHbIMKU  napaMeTpamu
ONUTENBHOCTU BKIMKOYEHHOTO (Texn — CUrHaM normdeckon «1») n otkmoueHHoro (Torkn — curHan norumdeckoro «0»)
COCTOSIHMSA Ha BpeMsi AeVCTBUS yNpaBnsioLLero curHana Ha Bxoge | (curHan norundeckon «1»).

O603Ha4yeHue | Tun AaHHbIX ‘ OnucaHue
Bxoabl
| BOOL PaspelueHue Ha paboTty
Th TIME OnNnTenbHOCTb NOrM4eckon egquHNLbI
T TIME OnntensHOCTb NOrM4YeCcKoro Hyns
Bbixoabl
Q BOOL ‘ Bbixog reHepatopa

FUNCTION BLOCK BLINK generator //vMa QYHKLMOHAJIBLHOTO 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 kKoma

BLINK 1(I := I in, Th := , Tl );
//TOoe ms - MWJIJIMCEKYHIE, S — CEeKYyHIE, m — MMHYTH, h - dace, d - »OHU
Q out := BLINK 1.0Q;

END_FUNCTION_BLOCK
FUNCTION BLOCK BLINK generator //mmMa QyHKUMOHaJIBHOT'O OJoOKa

276



13 Asbik nporpammupoBanns ST

VAR INPUT //oObaBJIeHMEe BXOIHBIX [IepPEeMEHHEBIX

I in : BOOL := FALSE;

Th in : UDINT := 5000;//MusumicexyHn

Tl in : UDINT := 5000;//MuinucexyHn
END VAR

VAR OUTPUT //0BBaBJIEHNE BBIXOIHBIX [M€pPEMEeHHBIX
Q out : BOOL;
END VAR

VAR
BLINK 1: SYS.BLINK;
Th time: TIME;
Tl time: TIME;

END VAR

//obrnacTe kKoma

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

13.6.4 CyeTumnkum

*  VIHKpeMeHTHbIN cyeT4mK ¢ aBTocobpocom (SYS.CT) 13.6.4.1;
*  YHuBepcanbHbIn cHeTuunk (SYS.CTN) 13.6.4.2;
*  WNHKpeMeHTHbI cyeTunk (SYS.CTU) 13.6.4.3.

13.6.4.1 UHKpeMeHTHbIN cyeT4MK ¢ aBTocopocom (SYS.CT)

VIHKpeMeHTHbIN cyeTumk ¢ aBTocbpocom (SYS. CT) ucnonbsyercs ons nogcyeta 3agaHHOro ymcna umnynbscoe N
(sxog N — yctaBka uucna mmnynbcoB). Ha Bbixoge Q cuyeTyvka MOABMTCA MMMNYNbC CUrHamna nornyeckon «1» ¢
ONUTENbHOCTBIO paboyero umkna npubopa (Tuwmkm), ecnm Yucro npuxogswmx Ha Bxog C MMnynbCoB OOCTUrHET
yCTaHoBMeHHoro 3HaveHus N.

O603Ha4eHne | Tvn AaHHLIX | OnucaHue
Bxoabl
C BOOL Bxopg cueTtumnka
N UDINT YcTaBka cHeTvmKa
Bbixoabl
CuvrHanusauuns JOCTUrHYTOW YCTaBKu
Q BOOL (ANMTENbHOCTb OOWUH 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 II€pPEeMEHHBIX
Q out BOOL;
END VAR

VAR //0OBsaBJIeHME JIOKAJILHEIX [I€PEMEHHEIX
CT 1: SYS.CT;
END VAR

//obracTs KoOIa

CT 1(C C in, N N in, Q => Q out);

END FUNCTION BLOCK

13.6.4.2 YHuBepcanbHbIn cyeT4uk (SYS.CTN)

BJoka

YHuBepcanbHbin cyetymk (SYS. CTN) ncnonb3yetca ond npsamoro n obpatHoro cyeta. Onepauns «nNpsiMon cHeT»
BbIMOSTHAETCH NO NepegHemMy PpoHTY MMMyrnbca Ha Bxoge npsamoro cyeta U, 4To yBenMymMBaeT 3HAaYEHNE BbIXOOHOIO
curHana Q. Mimnynbebl, npuxogsiwime Ha Bxod D («oOpaTHbI cyeT»), yMeHbLualoT 3Ha4yeHne Bbixoga Q. B cniyvae
nocTynneHunsa Ha Bxog R curHana nornveckon «1», BbIxof cyeTymka Q yctaHaBnmMBaeTcs B 3HadeHme Bxoga N.

O603Ha4vyeHue | Tun AaHHbIX ‘ OnucaHue
Bxoabl
U BOOL Bxoa ans npsimoro cyeta
D BOOL Bxog ans obpaTHoro cyeta
R BOOL C6poc cocTosiHMs Bbixoga Ha 3HadveHne N
N UDINT YcTaBka
Bbixoabl
Q UDINT HakonutenbHoe 3Ha4YeHne MMnynscoB

FUNCTION BLOCK CTN counter //mma QyHKUMOHANBHOTO OJOKa

VAR _INPUT //oOBsaBJieHME BXOIHHX [1€PEeMEHHEIX

U in : BOOL;

D in BOOL;

R _in : BOOL;

N in : UDINT := 10;
END VAR

VAR _OUTPUT //oOBABJIEHME BEIXOIHEIX I1€PEMEHHBIX
Q out : UDINT;
END_ VAR

VAR //0OBaBJIeHME JIOKAJILHEIX II€PEMEHHEIX
CTN 1: SYS.CTN;
END VAR

//oBracTe Koma

CTN 1(U := U in, D := D _in, R := R in, N

END_ FUNCTION BLOCK
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13.6.4.3 UHKpemeHTHbIN cyeTumK (SYS.CTU)

MHkpeMeHTHbIN cyeTdrk (SYS.CTU) ncnonb3syetca Ang NnogcyeTa yncna MMnynbcoB, npuxogsawmx Ha exog C. Ha
Bbixoge Q cueTymka NosBMTCS UMMYMbC CUrHana Nnorm4eckon «1», ecnym Yucno NPUXOASALLMX Ha BXO4 UMMYbCOB

AOCTUIHET ycTaHoBMeHHoro 3HadeHust Ha Bxode N (N — yctaBka).

O603HaueHue | Tvn AaHHBIX | Onucanue
Bxopabl
U BOOL Bxop ans npsimoro cyeta
R BOOL C6poc cocTosiHus cyetumnka B 0
N UDINT YcraBska
Bbixoabl
Q BOOL CvrHanmnsauus QOCTUrHYTOW YCTaBKu

FUNCTION BLOCK CTU counter //mmMa QyHKUMOHANBHOTO OJOKa

VAR INPUT //oOBsaBJEeHME BXOIHHX [1€PEeMEHHEIX

C in BOOL;

R in BOOL;

N in UDINT := 10;
END_ VAR

VAR OUTPUT //oOBABJIEHME BBIXOIHEIX I[I€PEMEHHEIX
Q out BOOL;

END VAR

VAR //oBGbaByieHMe JIOKAJbHEX [IepEeMEeHHBIX
CTU 1: SYS.CTU;

END VAR

//obmacTe koma

CTU 1(C := C_in, R :=

R in, N := N in, Q =>

END FUNCTION BLOCK

279

Q out);



V) H

OO0 "OBeH Undpossbie peweHns"

Poccus, r. Mockea, nn. CeménoBckas, g. 1A, nomet,. 3/1
Tex. nogaepxka: support@owendigital.ru

canT: www.owendigital.ru

per.:1-RU-37197-1.111



	1 О программе 
	1.1 Системные требования для работы Owen Logic 
	1.2 Используемые аббревиатуры и термины 

	2 Установка 
	3 Описание интерфейса 
	3.1 Главное меню 
	3.2 Панели инструментов 
	3.3 Панель Библиотека компонентов 
	3.4 Панель Свойства 
	3.5 Панель переменных 
	3.6 Рабочая область 
	3.7 Строка состояния 
	3.8 Менеджер и редактор экранов 

	4 Базовые сведения 
	4.1 Принцип выполнения программы 
	4.2 Разработка проекта и порядок работы 
	4.2.1 Защита проекта ключом 

	4.3 Разработка программы 
	4.3.1 Блок комментариев 
	4.3.2 Блок переменной 
	4.3.3 Блок константы 
	4.3.4 Линия задержки 
	4.3.5 Блок сетевой переменной 
	4.3.6 Блок чтения/записи в ФБ 
	4.3.7 Блок преобразования 
	4.3.8 Перенумеровать компоненты 
	4.3.9 Порядок исполнения 

	4.4 Программирование дисплея прибора 
	4.4.1 Монохромный текстовый ЖКИ 
	4.4.2 Графический цветной ЖКИ 

	4.5 Режим симулятора 
	4.5.1 Симуляция визуализации 
	4.5.2 Симуляция ST кода 

	4.6 Настройка порта и подключение прибора 
	4.7 Запись программы в прибор 
	4.8 Онлайн отладка 
	4.9 Сведения о проекте 
	4.10 Менеджер компонентов 
	4.11 Работа с макросами 
	4.12 Работа с элементами на языке ST 
	4.12.1 Работа с функциями на языке ST 
	4.12.2 Работа с функциональными блоками на языке ST 


	5 Настройка прибора 
	5.1 Экран 
	5.2 Часы 
	5.3 Обмен по сети 
	5.3.1 Интерфейсы 
	5.3.1.1 RS-485 
	5.3.1.2 Ethernet 

	5.3.2 Modbus 
	5.3.2.1 Работа по протоколу Modbus 
	5.3.2.2 Режим Master 
	5.3.2.3 Режим Slave 


	5.4 Модули расширения 
	5.5 Входы и выходы 
	5.6 Пароль 
	5.7 Подключение к OwenCloud 

	6 Переменные 
	6.1 Типы переменных 
	6.2 Сервисные переменные 
	6.3 Переменные интерфейса связи 
	6.4 Привязка переменных к параметрам 
	6.5 Копирование переменных 

	7 Библиотека 
	7.1 Функции 
	7.1.1 Логические функции 
	7.1.1.1 И (AND) 
	7.1.1.2 ИЛИ (OR) 
	7.1.1.3 НЕ (NOT) 
	7.1.1.4 Исключающее ИЛИ (XOR) 

	7.1.2 Арифметические функции 
	7.1.2.1 Сложение (ADD, fADD) 
	7.1.2.2 Вычитание (SUB, fSUB) 
	7.1.2.3 Умножение (MUL, fMUL) 
	7.1.2.4 Деление (DIV, fDIV) 
	7.1.2.5 Деление с остатком (MOD) 
	7.1.2.6 Возведение числа в степень (fPOW) 
	7.1.2.7 Взятие модуля от числа (fABS) 

	7.1.3 Функции сравнения 
	7.1.3.1 Равно (EQ) 
	7.1.3.2 Больше (GT, fGT) 
	7.1.3.3 Выбор (SEL, fSEL) 

	7.1.4 Сдвиговые функции 
	7.1.4.1 Побитовый логический сдвиг влево (SHL) 
	7.1.4.2 Побитовый логический сдвиг вправо (SHR) 

	7.1.5 Битовые функции 
	7.1.5.1 Чтение бита (EXTRACT) 
	7.1.5.2 Запись бита (PUTBIT) 
	7.1.5.3 Дешифратор (DC32) 
	7.1.5.4 Шифратор (CD32) 


	7.2 Функциональные блоки 
	7.2.1 Триггеры 
	7.2.1.1 RS-триггер с приоритетом выключения 
	7.2.1.2 SR-триггер с приоритетом включения 
	7.2.1.3 Детектор переднего фронта импульса (RTRIG) 
	7.2.1.4 Детектор заднего фронта импульса (FTRIG) 
	7.2.1.5 D-триггер (DTRIG) 

	7.2.2 Таймеры 
	7.2.2.1 Импульс включения заданной длительности (TP) 
	7.2.2.2 Таймер с задержкой включения (TON) 
	7.2.2.3 Таймер с задержкой отключения (TOF) 
	7.2.2.4 Интервальный таймер (CLOCK) 
	7.2.2.5 Интервальный таймер с недельным циклом (CLOCKWEEK) 

	7.2.3 Генераторы 
	7.2.3.1 Генератор прямоугольных импульсов (BLINK) 

	7.2.4 Счетчики 
	7.2.4.1 Инкрементный счетчик с автосбросом (CT) 
	7.2.4.2 Универсальный счетчик (CTN) 
	7.2.4.3 Инкрементный счетчик (CTU) 

	7.2.5 Регуляторы 
	7.2.5.1 ПИД-регулятор (PID) 


	7.3 Макросы проекта 
	7.4 Функция на ST 
	7.5 Функциональный блок на ST 
	7.6 Элементы управления 
	7.6.1 Метка 
	7.6.2 Ввод/вывод (int/float) 
	7.6.3 Ввод/вывод (boolean) 
	7.6.4 Динамический текст 
	7.6.5 Комбинированный список (ComboBox) 

	7.7 Базовые элементы 
	7.7.1 Текст 
	7.7.2 Индикатор 
	7.7.3 Индикатор выполнения 
	7.7.4 Динамический текст 
	7.7.5 Ввод/вывод int/float 
	7.7.6 Ввод/вывод времени 
	7.7.7 Ввод/вывод IP 
	7.7.8 Линия 
	7.7.9 Многоугольник 
	7.7.10 Круг 
	7.7.11 Кнопка 
	7.7.12 Изображение 
	7.7.13 Меню 
	7.7.14 График 


	8 Работа с прибором 
	8.1 Информация о приборе 
	8.2 Время цикла 
	8.3 Обновление встроенного ПО 
	8.4 Юстировка 
	8.4.1 Юстировка входов 
	8.4.2 Юстировка выходов 


	9 Смена целевой платформы 
	10 Расширения 
	10.1 Мастер тиражирования 
	10.1.1 Запись программы в прибор через мастер тиражирования на ОС Windows 
	10.1.2 Запись программы в прибор через мастер тиражирования на ОС Linux 

	10.2 Экспорт устройства в OPC 
	10.3 Экспорт устройства в OwenCloud 

	11 Сочетания клавиш 
	12 Примеры проектов 
	12.1 Включение света с автоматическим отключением 
	12.2 Автоматическое управление электромотором мешалки 
	12.3 Вывод значения переменной на экран 
	12.4 Задание уставок таймеров с экрана 
	12.5 Подключение ПР200 к OwenCloud через шлюз ПМ210 по протоколу Modbus RTU 
	12.6 Прямое подключение приборов второго поколения к OwenCloud 
	12.7 Упаковка/распаковка бит/целых чисел 
	12.8 Обработка битовых переменных с помощью маски 

	13 Язык программирования ST 
	13.1 Синтаксис 
	13.1.1 Побитовый доступ к переменным 
	13.1.2 Использование функций в других элементах программы на ST 
	13.1.3 Использование одного функционального блока в другом 
	13.1.4 Комментирование в редакторе ST 
	13.1.5 Копирование элементов на ST между проектами 

	13.2 Документирование в редакторе ST 
	13.3 Типы данных 
	13.3.1 Зарезервированные ключевые слова 
	13.3.2 Массивы 

	13.4 Конструкции языка 
	13.4.1 Операции 
	13.4.1.1 Арифметические операции 
	13.4.1.2 Битовые операции 
	13.4.1.3 Операции преобразования типов данных 
	13.4.1.4 Логические операции 
	13.4.1.5 Операции сравнения 
	13.4.1.6 Приоритеты операций 

	13.4.2 Присвоение 
	13.4.3 Оператор IF 
	13.4.4 Оператор CASE 
	13.4.5 Оператор RETURN 
	13.4.6 Цикл FOR 
	13.4.7 Цикл WHILE 
	13.4.8 Цикл REPEAT UNTIL 

	13.5 Системные функции 
	13.6 Системные функциональные блоки 
	13.6.1 Триггеры 
	13.6.1.1 RS-триггер с приоритетом выключения (SYS.RS) 
	13.6.1.2 SR-триггер с приоритетом включения (SYS.SR) 
	13.6.1.3 Детектор переднего фронта импульса (SYS.RTRIG) 
	13.6.1.4 Детектор заднего фронта импульса (SYS.FTRIG) 
	13.6.1.5 D-триггер (SYS.DTRIG) 

	13.6.2 Таймеры 
	13.6.2.1 Импульс включения заданной длительности (SYS.TP) 
	13.6.2.2 Таймер с задержкой включения (SYS.TON) 
	13.6.2.3 Таймер с задержкой выключения (SYS.TOF) 
	13.6.2.4 Интервальный таймер (SYS.CLOCK) 
	13.6.2.5 Интервальный таймер с недельным циклом (SYS.CLOCKWEEK) 

	13.6.3 Генераторы 
	13.6.3.1 Генератор прямоугольных импульсов (SYS.BLINK) 

	13.6.4 Счетчики 
	13.6.4.1 Инкрементный счетчик с автосбросом (SYS.CT) 
	13.6.4.2 Универсальный счетчик (SYS.CTN) 
	13.6.4.3 Инкрементный счетчик (SYS.CTU) 




