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1 O nporpamme

OWEN Logic - cpega nporpaMMMpoBaHWUs, MpegHasHadeHHas [Ons  Co3faHusl  anroputMoB  paboThbl
KOMMYTaLMOHHbIX MPUOOPOB, OTHOCALUMXCS K KracCcy nporpaMMuMpyeMbiX pene, B 4YacTHOCTW, NpubopoB cepuit
MP1xx, NMP200 1 nanenun UMM120 nponssoacTtea komnaHum OBEH.

®yHkumoHan OWEN Logic otnnyaeTca Ansa cnegyowmx rpynn npubopos:

* npubopsl MP100, NMP102, NMP114, NP200 1 nanenu UIMM120;
* npubopbl Ha HoBoM nnatdopme — NNP103, MP205.

OcHoeHon cdyHkumoHan OWEN Logic goctyneH ansi Bcex npubopo., yHKLUMOHaN u uHTepdencsl ansg npubopos Ha
HOBOW NnatdgopMe HeJoCTYMNHbI Anst ApYrMx Npubopos.

OWEN Logic no3ssonser nonb3oBatento paspaboTrarb nporpaMmmy aBToMaTM3auuMuM CUCTEMbI NO COBGCTBEHHOMY
anropuTMy 1 3anucatb ee B S3HEProHe3aBUCUMYIO NamsiTb npubopa. [ns coctaBneHUs nporpammbl UCMONb3yeTcs
rpadmyecknii sa3bik FBD ctaHgapta MOK 61131-3.

MepeyeHb npubopoB, NS NporpaMMUPOBaHNUS KOTOpbIX MOXeT ucnonb3oBatbecd OWEN Logic, npeacraeneH Ha
cante komnaHun OBEH.

1.1 CuctemHble TpeboBaHua ana pa6otbl OWEN Logic

Oﬂean,I/IOHHaFI cucrtema:

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

CuctemMHble BUbnMoTeku:

* 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 MO6;

MogkntodeHne K VIHTepHeTy TpebyeTtcs Ans crieqyowmx 4eNCTBUI;

» obHoeneHne OWEN Logic;
+ 3arpyska WabrnoHOB CETEBbLIX YCTPOWCTB;
+ 3arpyska makpocoB B MeHeaxepe KOMNOHEHTOB.

1.2 Ucnonb3yemble ab6peBUuaTypbl U TEPMUHBI

FBD (Function Block Diagram) — rpaduyecknii A3bik gnarpamm oyHKLMOHarbHbIX 610KOB, KOTOPbI
npegHa3HayYeH ans BU3yanbHOro NporpaMMmnpoBaHus.

OwenCloud — o6nayHbI cepeuc komnanum «OBEH», npumeHsembii ans yganeHHoOro MOHUTOPWHIA,
yNpaBneHnsi U XpaHeHUs apXMBOB JaHHbIX NPUOOPOB, NCNOSBb3YyEMbIX B CUCTEMAxX aBToMaTtusauun. [loctyn k
CepBUCY OCYLLECTBNSIETCA C MOMOLLbIO wWeb-6pay3epa unu mobunsHoro npunoxexus (nogpobHee cm. owen.ru/
owencloud).

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

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

ANs NporpamMmmMMpoBaHmMst MPOMbILLNIEHHBIX KOHTPONEPOB U ONepaToPCKUX CTaHLUIA.

XKW — >xnaKoKprCcTananyeckuin MHaMKaTop.

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

KoHTekcTHOe MeHI — aneMeHT rpadmdeckoro nHtepderca, npeactaBnstoLmin cobor cnmcok koMaHa,
BbI3bIBaEMbI MONb3oBaTenem Ans Bbibopa Heobxoanmoro AencTems Hag BblibpaHHbIM o6bekTom. B OWEN

Logic Bbi3biBaeTcs HaxatveM NKM no o6bekTy.


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

1 O nporpamme

Nornyecknn curHan («curHan») — guckpeTHas pmandeckas BENNMYMHA (HanpshKeHue Unm Tok),
NPpMHMMaloLLasi TONbKO ABa 3HAa4YEHUS: BKIIOYEHO — COOTBETCTBYET NIOMMYECKON «1» (for. «1»), N OTKIOYEHO —
nornyeckomy «0» (ror. «0»).

JNTKM — neBasi KHOMNKa MbILLW.

Makpoc — dyHKUMOHanbHbIN Br1oK, pa3paboTaHHbIV Nonb30BaTeNEM.

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

N3Y (MocTtosiHHOe 3anoMuHatoLee YCTPOMCTBO) — SHEProHe3aBUCUMas NaMsiTb, KOTOpas UCMONb3yeTCcs
AN XpaHeHUs MaccmBa HeM3MeHAEeMbIX AaHHbIX.

MK — nepcoHanbHbIN KOMMNbIOTEP.

MKM — npaBag KHOmMKa MbILLN.

MO — nporpammHoe obecneveHue.

Mpeobpa3oBaTenb — yCTPOMCTBO, Yepes KoTopoe npubop nogkntovaercs K K.

Mpubop — nporpammmpyemoe yCcTporcTBo, Hanpumep MNP200.

MpoekT — haiin, cosganHbii B OWEN Logic, Bkntovatowmm B ceba nporpaMmmy U HaCTporKku aAng
nocneayoLwero xpaHeHuns Ha lNK.

Cnot — pasbem B npubope Ans nogknioveHnsa nHTepdenca cBa3m unu Moaynsa pacLumpeHus.

YcTaBKa — 3aaHHOe 3HavyeHne napameTpa yHKLMOHANbLHOro 6rioka (YCTaHOBMEHHbIN PEXUM).
®DyHKUMOoHanbHbIN 6nok (PB) — cTpyKTypHasa eanHuLa nporpammel, KOTopasi Nocne BbiNOMHEHNS BbiAaeT
0ofgHo unu donee 3HavyeHU. MoxeT ObITb CO30aHO MHOXECTBO MOMMEHOBaHHbIX 3K3EMMIISAPOB (KONuii)
yHKUMOHanbLHoro bnoka.

DYHKUUNA — CTPYKTYPHas eguHMLIa NporpaMMbl, KOTOpasi MOCHE BbIMOMTHEHMS BbIAAET TONbKO O4HO 3Ha4YeHue.
DyHKUMA HE XPaHUT UHPOPMALIMIO O CBOEM BHYTPEHHEM COCTOSIHUK, TO €CTb BbI30B DYHKLIMM C OOHUMU U TEMU
Xe pakTnyeckMMm napameTpamu Bbl4aEeT TO XKe 3HaYeHue.

XoncT, cxema — norne Ans pa3MeLleHns rpaddniecknx KOMNOHEHTOB NPOEKTa N peaakTUpPOBaHUS
COEAVHUTENBHbIX Lienen mexay HUMu.

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

ACIMN3Y (AnekTpoHHO-CTUpaemoe MNMporpammupyemoe NocrtossHHoe 3anoMmuHaloLlee YCTPOMCTBO) —

4acTb I/IHTeraJ'IbHOVI CXeMbl MUKponpoLeccopa, KoTopasa NCnosfb3yeTcd And XpaHeHUa JaHHbIX.
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2 OnucaHue uHtepcenca

Mocne 3anycka OWEN Logic Ha moHuTope MK oTkpbiBaeTcs [MaBHOE OKHO:

<8 OWEN Logic

Paiin  Bun  MpuSop Cepewc  Pacwwpenwa  Nomows

0o

MepemeHHEIe B x

Mouck

Ceeinka Ha Cxemy nepemenHoi

Cerinok HeT. [Nepementan He
WEnone3yeTcA Ha Creme

BMOnMoTERa KOMMOHEHTOE

CeoiicTEa 1A x

T8l

1. MpuBop He nogknoYeH 1. COM3

maBHOE OKHO COOEepPXUT:

PucyHok 2.1

* rnaBHoe MeHto 2.1: ®ann, Bug, NMpubop, Cepeuc, Pacwumpernuns, NMomoulb;

* naHenu 2.4 NHCTPYMEHTOB;

* naHenu bubnuoteka koMmnoHeHTOB 2.3, CBoncTea 2.4 n [NepeMeHHble 2.5 (A0 OTKPbITUSI NN CO3AaHUS
npoekTa B HUX HET MHAdOpMaLun);

+ pabouyto obnacTb 2.6 NpoekTa — none peaakTMpoBaHWs NporpamMmmbl (40 OTKPLITUS UM CO34aHUSA NpoeKTa

nycroe);

* CTPOKY COCTOSIHUS 2.7 B HV)XKHEN YaCTW rMaBHOIo OkHa, NoKa3sbiBatoLLyo MHOPMaL M 0 AOCTYNHbIX
pecypcax npubopa n nogkrntodeHmm Kk OWEN Logic.

¢ MeHeKep 3KpaHOoB

2.1 T'maBHOE MeHIo

dann

HoBbIn npoekT

CospaHune HoBoro npoekTa. TeKyLLMiA NPOeKT 3aKpbiBaeTcsl, Nepes 3akpbiTuem
OyneT NpeanoXeHo COXpaHUTb MPOEKT

CmeHa ueneBon
nnatcopmbl

BbI30B OKkHa cMeHbl Mogudmkaumm npnbopa s npoekTa

OTKpPbITb NPOEKT

OTKprTVIe paHee CoO34aHHOro 1 COXpaHEeHHOro nNnpoeKkTa

CoxpaHuUTb TEeKyLLUI
AOKYMeHT

CoxpaHeHune TEKyLLero npoekrta

CoxpaHWUTb NPOEKT

MepecoxpaHeHne NpoekTa Nog TeKYLLUM NMEHEM

CoxpaHuUTb NPOEKT KakK

CoxpaHeHue npoekTa nod HOBbIM UMEHEM UKW B APYroM MecTe

CosgaTtb thann c Kno4om

CospaHnue canna c knodom (nogpodHee cM. 3awmTa npoekTa knodom 3.2.1)

CBegeHusion poeKTe

BbI30B OKHa cBegeHun o npoekte 3.9

Cos3patb Makpoc

Bbi3oB pegaktopa makpocos 3.11

MmnopT n3 dpanna

MmnopT makpoca, dyHKUUM unu dyHKUMOHanbHoro 6noka Ha ST n3 cpanna B
BMBNMoTEKy KOMMNOHEHTOB
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AkcnopT B hann

OKCnopT Makpoca yHKUMM unm pyHKUMOHanNbHOro 6rnioka Ha ST ang coxpaHeHus
Ha K

MeHeaxep KOMNOHEHTOB

Bbi3oB okHa MeHepkepa komnoHeHToB 3.10

MeyaTtb

MeyaTb cXeMbl OTKPLITOrO NPOeKTa

MocneaHwe NpoeKTbI

Cnuncok HegaBHO OTKPbITbIX MPOEKTOB

Bbixopn Bbixog ns OWEN Logic

Bua

OTMeHnTbL OTmeHa nocnegHero AencTBUs B MPOEKTE
BoccTtaHOBUTbL BoccraHoBneHWe 0TMEHEHHOTO AeNCTBUS

MHAanKaTopbl COCTOAHUN

BkrtoueHne/oTkno4YeHNE MHANKATOPOB B CTPOKE COCTOSAHWUN 2.7

MaHenb bubnuoTek

CkpbITb/0TOBPa3nTb NaHenb bnbnmorteka KOMNOHeHTOB 2.3

MaHenb cBOUCTB

CkpbITb/0TOBpa3nTbL NaHenb CeowncTea 2.4

NMepemeHHble

CkpbITb/0TOBpasnTb NaHenb lNepemMeHHble 2.5

MeHenxep akpaHoB

CkpbITb/0TOOpa3nTb MeHepkep akpaHoB 3.4 (MeHH0 4OCTYNHO AN NpnbopoB ¢
aucnneem)

C6pocuTb pacnonoxeHue
naHenen

C6poc nonb3oBaTeNbCKUX HACTPOEK MOTNOXKEHWUS MaHernel U BO3BpaT K HaCTporkam
Mo YMONYaHuio

MpunGop

3anucartb nporpammy B
npubop

3anyck 3anvMcu co3aaHHoW NporpaMmbl B npubop (KHOMKa HeakTUBHa, NoKa He
nogkmntoyeH npnbop)

O6HOBUTL BCcTpoeHHoe MO

3anyck 0GHOBNEHMS NPOLUNBKN NOAKIMHOYEHHOrO npmubopa

UHdopmauunsa

BbI30B OkHa ¢ MHbopmauuen 7.1 0 nogkntoyeHHOM npubope

Tabnuua nepeMeHHbIX

BbI30B OkHa Ang paboTbl C NepeEMEHHbIMU 5 B NPOEKTe

KOcTtupoBka Bxogos/
BbIXOO40B

BbI30B OKHa HOCTUPOBKM 7.4 (KHOMKa HeaKTMBHA, NOKa He NoAKmMoYeH npubop)

HacTpoika npubopa

BbI30B OkHa HacTpouku npubopa 4

HacTpoiika nopTa

BbI30B OKHa HacTpouku nopta 3.6 cBsA3u ¢ npubopom

CepBuc

NMepeHymepoBaThb
KOMMOHEHTbI

M3meHeHune Hymepaunn ®b B pabouen 30He npoekTa

Pexxum cumynsitopa

3anyck pexuma cumynsumm 3.5

Pexum OFFLINE

BkntoyeHune/oTknoueHne 3anpeta onpoca npubopa no USB

PacwupeHus
NMPUMEYAHUE

MeHio PaclumpeHusa no ymonyaHuio CoaepXnT oanH NYHKT — YnpaBneHue pacumpeHuamu. [ipyrve
NYHKTbI NOABMSATCS MO Mepe YyCTaHOBKU paclunpeHun, nogpobHee cM. pasgen Pacwmpermns 9.

YnpaBneHue
paclmpeHnsasMm

BbI30B OKHa yrpaBeneHus paclumpeHuamm 9

AkcnopT yctponctea B OPC

3anyck pacwmpeHnusa 3kcnopt yctpornctaa B OPC 9.1

JKCnopT ycTpoucTea B
OwenCloud

3anyck pacwmpeHusa kcnopt yctporctsa B OwenCloud 9.3

MacTep TMpaxupoBaHuA

3anyck pacwmpeHus MacTtep TupaxupoBaHms 9.1

Momowb

ABTONpOBEpKa HOBOro
penusa

BkntoyeHne/oTkIo4eHne aBTomMaTMyYeckom NPOBEPKN HOBLIX BEPCU U PENN30B
OWEN Logic Ha cepBepe 06HOBMNEHMUS

MpoBepnTbL OOHOBMNEHMUS...

BbI30B OkHa 4518 NPOBEPKU 1 YCTaHOBKM HOBbIX Bepcui u pennsos OWEN Logic
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CnpagBka

Bbli30B OKHa crnpaBku

UcTtopus

Bepcumn

Bbi30oB B 6pay3epe cTpaHuLbl co cnuckom Bepcui MO 1 onucaHuem

O nporpamme

BbI30B okHa nHbopmauum o Tekyuien sepcun OWEN Logic

2.2 lNaHenNn MHCTPYMEHTOB

MaHenb

MHCTPYMEHTOB

DOR@0E =~ A% :

D

HoBbI npoekT

Co3sgaHune HOBOro nNpoekTa. TekyLnin NpoeKT 3aKpbiBaeTCs, nepen
3aKpbiTMeM ByaeT NpeanoXeHo COXpaHUTb NPOEKT

OTKpPLITbL NPOEKT

OTKpbITME paHee CO30aHHOro N COXpaHEHHOTO NpoeKkTa

CoxpaHuTb NpoeKT

CoxpaHeHue TekyLero npoekTa. [1py nepBoM COXpaHEHUU Bbi3bIBAET OKHO
0N NIpUCBOEHUS UMeHN channy

MevaTb MMeyaTb CXeMbl OTKPbLITOrO NpOeKTa

KonupoBaTtb KonnpoBaHue BbigeneHHoro B paboyen obnactu anemeHTa
BcTaButb BcTaBka ckonmpoBaHHOMO anemeHTa

OTMeHUTb OTmeHa nocnegHero AencTBms B MPOeEKTe

BoccTtaHOBUTL BoccraHoBneHne 0TMEHEHHOIO AENCTBUSA

3anucatb nporpammy B
npubop

3anyck 3anncu co3gaHHon nporpammel B npubop

UHdopmauusn

BbI30B OkHa ¢ HdopMaLmen 0 NogkntoyYeHHoM npnbope

Q) 2 | 7 6P O By P

Hactpounkn npubopa

BLI30B OKHa ¢ HacTporkamu npubopa

&

Tabnuua nepeMeHHbIX

BblI3oB okHa Anis pa60TbI C nepemMeHHbIMU B NMpoeKTe

MaHenb

W T

oTrnagkumn

Pexxum cumynsitopa

3anyck pexuma CumynsiLmm

OHnanH oTnagka

3anyck pexvma oHnainH oTnagku

Mopsaaok ucnosnHeHuns

N3meHeHne nopsaAgka BblHUCNEeHNA 3Ha4YEeHNIN Ha BbIXxogax nporpamMmmbl nnu
MaKpoOCa 1 nopsaaka nepengadum 3Ha4YeHUn no 06paTHbIM CBA3AM

Zte |y | W

MepeHymeposars WN3meHeHe HymepaLmn ®B B paboyeii 30He NpoekTa
KOMINMOHEHTbI
MaHenb BCcTaBKMU
v Vv C N N | WR | B~ »F : =
A8 .E oo 0 O E

10
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Brnok KoMmmeHTapueB [obGaBneHne KOMMeHTapusa Ha CxeMy NpoekTa
v HU K
Cozpna eﬁno a . | Co3pgaHue bnoka ang 3anncu 3Ha4eHus B NEPEMEHHYH0
=] BbIXOOHOW NepeMeHHOM
v Cosnanne Gnoka CospaHue 6noka Ans c4MTbiBaHUSA 3HA4YEHNS N3 NEPEMEHHON
(- BXOAHOW NepeMeHHOMN P
C
) CospaHue Gnoka CosaaHue brnoka ¢ pmMkcMpoBaHHbIM YUCINOBLIM 3HAYEHNEM
KOHCTaHTbI
B JIInHna 3apgepxkn CospaHue 3agepxku Ha 1 umkn
N Cosnanme ceresoi CospaHue 6noka nepemMeHHON, 3Ha4YeHne KOTOPOW 3adaeTcs No ceTn
L | BbLIXOAHOW NepeMeHHON ’
N Cos3paHune ceteBOM . .
o . HWe Broka NnepemMeHHoON, 3Ha4YeHne KOTOPOM CYUTLIBAETCA N ™
- BXOZHOM NEPEMEHHOM CosgaHune 6rnoka nepeMeHHON, 3Ha4eHne KOTOPOW C aeTcs No ce
W Co3paHue 6noka 3anucu | Co3ganve brioka Ansa 3anucy 3HavyeHus nepemeHHon b, Ha cxeme MoXeT
+J B ®b He oTOBpaXaTbCs CoOeaUHUTENbHAs NMHUA LIENW NepeJayn curHana
R Co3paHue 6noka uteHus | CosgaHue bnoka Ans cunTblBaHUS 3Ha4YeHns nepemeHHon db, Ha cxeme
(. n3s ®b MOXET He oTobpaXxaTbCs CoeanHUTENbHAas NMHUS Lenu nepedadn curHana
}'{_) B gyﬁggg(a::::;ﬁg::e KoHBepTauus 3HaueHnst curHana B 6ynesckoe 3HavyeHne
I MNpeoGpa3oBatens B
X LenoyYncrieHHoe KoHBepTauusa 3Ha4eHns1 curHana B LernovncrieHHoe 3Ha4YeHne
3Ha4yeHune
~F Mpeobpa3oBaTens B
X YMCno ¢ NnaBaroLLen KoHBepTauus 3Ha4eHNs1 cMrHana B YUCIo C NiaBatoLLEen TOHKOM
TOuYKOM
[
;E. Co3paTb Makpoc Co3gaHune HOBOro Makpoca B NpoekTe
Coszpatk (hyHKLMIO Ha CosgaHue yHkuMKU Ha a3bike ST Ans UCNONb30BaHNUS B NPOEKTE
Coiﬁ‘(a"::)“a BHBI B1IOK CospaHue yHKUMoHanbHoro 6rioka Ha s3blike ST Ans MCnonb3oBaHUs B
ﬂ?s.r” n NOK | npoekTe

2.3 NaHenb Bubnmnorteka KOMNOHEHTOB

BkntounTb/BbIKNOUNTE OTOGpaxeHne naHenn Bubnuoteka KOMMNOHEHTOB B paboyen 06nacTu MOXHO B MaBHOM
MeHio Bua.
Ecnn B OWEN Logic oTKpbIT NpOeKT, TO Ha naHenn Bubnunoteka KOMNOHEHTOB OTOOpaXaloTCs ee pasgensi:

o OyHKUMA 6.1;

*  ®yHKUMOHAamNbHbIN 6ok 6.2;

* Makpochl npoekta 6.3;

o OyHkuMM Ha ST 3.12.1;

*  ®yHKUMOHanbHble Onokn Ha ST 3.12.2.

Pasgen BbiOMpaeTcs B HAXKHEN YacTu NaHenu.

11
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BMENMOTEKA KOMOOHEHTOB B x

a-v il &

DOYyHKUMA fx
=+ W -

Tormyeckan dyHruMA K

1 wnu

TNormueckan dyHrwwa KIMA

=3+ HE

Jlormueckan dyHKuwa HE

1=} Wckmouarowee MIMA

TNomueckan dyHKLWA

| Wekmouawwes M
[} ADD T
X ®yHkuns

b dyYHKLIMOHANbHBIA Onok
M Makpochl NpoeKTa

T
f)s’.s DYHKLUHH Ha ST

'ﬂillST PyHKUWOHANbHbIe Bnokn Ha ST

PucyHok 2.2

Bupg

B Bbinagatwowem MeHK MOXXHO Bbl6paTb BMO pacnonoXxXeHna KOMMNOHEHTOB:
o-_| *
o-" :l ﬁ‘

MoapobHo

MavTka

Cnucok

00 1000
111 :l:l: oo

PucyHok 2.3
Cnocob oTobpaxeHnst KOMMNOHEHTOB MOXHO BblIOpaTb C MOMOLLbHO KHOMOK B BEPXHEWN YacTu NaHenu:

Ll
* :l lMoka3saTb BCe KOMMNOHEHTbI — 0T06pa)KaIOTCFI BCE KOMMOHEHTbI Bbl6paHHOFO pasgena;

12
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BubDNMoTEKE KOMAOHEHTOE

il &

OyHKL MA

fx

PO O 0 o0 00 QO @G 0 O G

H
MK
HE
Mexniovamowes MIMA
ADD
SUB
MUL
D
MOD
EQ
GT
SEL

SHL
cuR

PucyHok 2.4

* ﬁ prnnMpOBKa no nankam — 0T06pa>|<ar0Tc;| nanku, coagepxawnme KOMMOHEHTbI pa3HbIX TUMOB.

BMONMOTEKE KOMNOHEHTOE

=]

o-

M-

OYHKLIHA

fx

m Nonmeckue DyHKLW

m ApHDMETHYECKIE DY HELIMK
m PyYHKLIMK CP3BHEHWA
m COBMMBLIE Dy HELIMW
m BuToBbLIE oy HKLIK

PucyHok 2.5

OnucaHue pas3aernoB M KOMMNOHEHTOB NMaHesnu Bubnnoreka KOMMNOHEHTOB npmnBeaneHo B pasgene BrubnnoTteka 6.

2.4 NaHenb CBoucrTBa

BKOUYNTL/BLIKIHOUNTD 0T06pa)KeHVIe naHenv CBoncTBa B pa60qel7| obnacTy MOXHO B rMaBHOM MeHo Bug,.

Ha naHenu oToGpaatoTcs U peaakTupyoTcs:

13
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* MapamMeTpbl 311IEMEHTOB MporpaMmbl;

* pasmepbl XOncTa;

* 4acTo Mcnonb3yemble CBOMCTBA BXOA0B M BbIXOAOB (MOSHbIV NepeveHb CBOWCTB HaxoaMTcs B pasaene
Bxoabl 4.5 HacTpoek npubopa);

* MnapameTpbl KOMMEHTapusi, CBOBOAHLIX MepeMeHHbIX, BrokoB NpeobpasoBaTenen.

Ecnun anemeHT He Bbl6paH, TO Ha naHenn OT06pa)Ka}OTCFI CBOWCTBa XoricTa.

[nsa otobpaxeHns CBOWCTB arieMeHTa B NaHenu cnefyet HaxaTtb Ha Hero JIKM.

Ceoicrea TP
= A
+ [lapameTps
cex v

OnutencHocTs MMnyneca 3
w [lpouee

KorreHTapmii

Maciutalb Bpemern

PucyHok 2.6

Cnocobbl oTobpaXxeHWst napamMeTpoB B NaHENMU:

2l
« Z+ — B andaBUTHOM NOPAAKE;
w—

« ™ T no karteropusim.

2.5 NaHenb lNepemMeHHbIE
BkrntounTb/BbIKIIOUNTL OTOOpaxkeHne naHenu NMepemeHHbIe B paboyeit 06rnactn MOXHO B rmaBHOM MeHo Bua.

Ha naHenu NMepemeHHbIe 0TOOpaXxXaroTCA NnepemMeHHble 13 Tabnuupbl NnepemMeHHbIX 5.

Co3aaHue 6noka nepeMeHHOU
[na cosgaHusa 6noka BXogHOM NepeMeHHOM criefyeT nepetawntb nepeMeHHyto (metogom drag & drop) Ha XOrcCT.
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MepemeHHLbIE

Moweck

I Ceryrmbl @
I [MuHyThI

I Uacw

| Mene '
| Mecay '

Cebinka Ha Cxemy nepemeHHoR

Ceowinor Het. MepemerHan He
MCMONb3YETCR Ha Cxeme

PucyHok 2.7

[nsa cosgaHns 6noka BbIXOAHOWM nepemeHHoﬁ cnegyet nepetawnTb NnepeMeHHY Ha XOnCT, yaepXuBad Krnasully
Shift.

Ecnn nepemMeHHyld nepeTawnTb K KOHHEKTOPY 3feMeHTa cxeMbl, To OyaerT cosgaH Gnok nepemMeHHON,
NPUCOEANHEHHBIN K 3TOMY KOHHEKTOPY.

CcbInku

[nsa oTobpaxeHnss GroKoB, K KOTOPbLIM NpUBSA3aHa NepeMeHHasi, crieqyeT HaxaTb Ha UMS NepeMeHHol B naHenu. B
0o6nacTu ccblnok naHenu otobpasaTcs CCbifiki Ha 6noku. Ecnn KNUKHYTL Mo cebinke, TO Ha XoncTe OyaeT BblaeneH
6ok, K KOTOPOMY NpMBsi3aHa NepemMeHHasl.

"::% [MepeMeHHEe Cxema™
m
= .
E Moweic B © o
w .
Z | Ceryras 0 11 L
Q | .
3 | MuaryTe | |

I Yach !

I.ﬂEHh

| Mecau 12 |-

| Foa

I*.far'l

|*.rar2

13 |
PucyHok 2.8

MpunBA3KM NEepeMeHHoN K ApyrMm Griokam MOXXHO MpocMoTpeTb B NyHkTe MoKa3aTb CCbIIKA KOHTEKCTHOrO MEHHo
6rioka nepemeHHol. Ecnn HaxkaTb Ha CChbINIKY B KOHTEKCTHOM MeEHI0, To ByaeT coBepLUeH nepexoq K BblbpaHHOMY
Onoky.
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V1 )—— | TOFLOAT - y
_la Konupeoeate [ v | p‘u’1_2|:|2

PV T I
BriBpate NepemMeHHy ...
@ MokaszaTe CCBLIKN 4 Document -» Back 3anKcu & nepenedHyo PV 1
. M YaanuTe KoMOOHEHT _
CeoicTea
PV % ;L U FLoATl |u

PucyHok 2.9

2.6 Pabouyas obnacTtb

[Nocne cospgaHus npoekTa UM OTKPbITUS COXPaHEHHOro npoekTa B pabouven obnactu nosiBNAeTcs XONcT Ansd
pa3paboTku nporpaMmbl Ha s3bike FBD.

Ecnu npnbop nopaepxmeaet paboty ¢ dyHKunamn Ha a3bike ST, oTobpasuTca Bknagka Pegakrop coyHKLUM.

Cxema™ Pefssrop gy “functonl” { * X BMGNMOTERA KOMODHEHTOR O

B &

G @ 100% - gt

DYHKUMA I
G » e

1 Marisescxim gyt W

=]

E ]
Tinmetcnas ooy i M

—
= » Q2
= HE -

i eympn

<
w

b mymmosansae Gnos
M Maxpock: npoerta

a
" ®yrnim Ha ST

CeoiicTaa Cxema L = B

=
Wi
1
=]
w

EEEEE
et i s

* MowkymauT
Wras aina ¢ e
Wipana xencr 286
BeicoTa xonc 150

[
~J
T
T
ity

=
[e.4]
T
=]

Mirtil chaing © ka0

M Pazaenis [0 Ofsenmsns

PucyHok 2.10

Ha xoncrte pasmellarTcss anemeHTbl U Onoku m3 naHenu Bubnmoteka KOMMOHEHTOB 2.3 U NaHenu BCTaBKW.
M3MeHNTb pasmMepbl XorcTa MOXHO Ha naHenu CeowncTea 2.4.

Bxoabl n Bbixoabl
Bxoabl 1 Bbixoabl npubopa 0603HaveHbl B BUAE KBagpaToB C MapKMPOBKOW HOMEPOB:
* BOOMb JIEBOIO Kpasi Xoricta pacnonoxeHbl Bxoabl (Ix — anckpeTHble, FIx — GbicTpble agnckpeTHble, Alx —
aHarnoroBble);
* BAOMb NPaBOro Kpas XoncTa pacrnonoxeHsbl BbixoAbl (X — gnckpeTHble, AOXx — aHanorosble, K — kntoun,
Fx — cetoguoapl).

Lindpbl B 0603HAYEHMAX COOTBETCTBYIOT HOMEpaM (pM3NYECKNX BXOOOB W BbIXOO4OB Mpubopa. Bxoabl v Bbixogpl
MOXHO NepeTackuBaTb BBEpPX/BHM3 BOOMb Xoncta metogom drag & drop, ygoanate n gobaenaTte Ans yoobcerea
KOMMOHOBKM CXEMBbI.
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2 OnucaHue nHTepderica

PucyHok 2.11

YnpaBneHune
Ha/J, XOnCTOM pacnonararoTcAa KHOMKU:

an/I BKINIOYEHHOWM CETKE Ha XONcTe OT06pa)Ka|'0TCF| BepTuKarbHaa n
ropn3oHTalribHasd NNHENKN 1 ceTKa. ONEMEHTbI 1 FIMHUK CBA3N npu
pasmMmelleHnn NpuBA3bIBaOTCA K CETKE

ﬁ Bknountb/BbIKNO4YMTL
ceTKy

@ YMeHbLWUTb Macwtab | YMeHbleHne macwtaba Ha 10 % OT nepBoHa4anbHOro

»
- = o
1, | OpuruHanbHbI pa3mep | Bosspar k ucxogHomy mMaciutaby
@s YBennuuTb Maclutad YBennyeHne macwtaba Ha 10 % OT nepBOHa4anbHOro

3apaTb Tpe6yeMbu71 MacLTab MOXHO C MOMOLLbIO BbINaAatoLLEro MEHH0 crnpaBa OT ONMNCaHHbIX BblLLIE KHOMOK.

B HWxHEen yacTtum xoncra HaxoasaTCst KHOMKM:

m PaspennTb |/|CI'IOJ'Ib3yeTCF| ana ogHoBpeMeHHOoro OT06pa)KeHMF| OByX obnacTen ogHom cxembl B Pa3HbIX OKHaX

[ Ofwenwmure | UcnonbayeTcs ans oToGpaXKeHUsi CXeMbl B OLHOM OKHe

2.7 CTpoKa coCTOSIHUA

Ha cTpoke cocTosiHna oToBpaxaerca MHdopMaLmsa 0 AOCTYMHbIX pecypcax npubopa 1 NogknioyYeHuu.

Bua

B s3aBucumocTtu ot an60pa, Bbl6paHHOFO npu co3aaHun npoeKkrta, nepevyeHb UHOAMKATOPOB B CTPOKE COCTOAHUA
MOXET pa3fnim4aTbCA.

Ph: 0% Meperm.: 0% ‘CI’II’IS‘&‘: 13% Mn3y: 1% I 03Y: 6% 1. MpwBop He NoAKAKKYEH L COMS
Ph: 0% I Mepem.: 9% I Crex: 7% M3Y: 1% 03y 0% I MNpuBiop He NOAKMKOYEH 1. COMS

PucyHok 2.12

UuaukaTopbl
Mpn noaknoyeHHOM Npubope B CTPOKE COCTOSIHUSE 0TOBpaXkaeTcst UHpopMaUus:

+  ®B — [OCTYMNHOE KOMUYECTBO 3K3EMMNSPOB (hyHKLMOHANBHBIX BrOKOB;

* Mepem.— 0OCTYNHOE KONMYECTBO NEPEMEHHbIX;

+ CTeK — ypoBeHb UCMOMb30BaHWs NaMsTV BblAENeHHON nog ctek. CTek Ucnonb3yeTcs ANst IPOMEXYTOUHbIX
BbIYVICIEHUIA B NPOrpaMMme;

* Cucr. ACMNMN3Y — gocTynHoe KONMYeCTBO CUCTEMHOW SHEProHe3aBncUMon namsTtu. iugmkatop
3anonHsIETCs B Cryvae NCNoNb30BaHUsSl CETEBbLIX MEPEMEHHbIX Ha CXeMe, NPUBSA3KM NEPEMEHHbIX K
BM3yanu3auuv 1 napametpam npmbopa n [obaBneHns B NPOEKT MOAYNEN PaCLUMPEHWS;

+ JCMNN3Y — gocTynHoe KONNMYeCTBO AHEProHe3aBNCUMON NaMaTu. VIHAMKaTop 3anonHseTcs B cnyvae
MCMomnb30BaHWsl Ha CXeMe CTaHAaPTHbIX 3HEPTOHE3aBUCUMBIX NEPEMEHHDIX;

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

* Cucrt. O3Y — goctynHoe cuctemHoe O3Y npubopa. MHgukaTop nosensieTcs B criyvae 3anonHeHus O3Y
Honee yem Ha 80%.

17



2 OnucaHue nHTepderica

* 0O3Y — goctynHoe O3Y npubopa B npoueHTax oT ob6uiero oovema: «O3Y: 0...100 %». Yem GonbLue
ncnonb3yeTcs B nporpaMmme 6rnokoB 1 yHKUMIA, Tem bonblue namaTtn Tpebyetcs ang paboTel B npubope.
OWEN Logic aBToOMaTM4eCKM pacCcYnTbIBAET AOCTYMHYIO NamsaTb Npubopa 1 B criydae KpUTU4ecKkoro
3Ha4YeHMs BbIBOAMT COOTBETCTBYIOLLEE NPenynpexXaeHune;

* Cucr. N3Y Busyan. — goctynHoe N3Y Bn3yanunsaumm npmdopa B npoLeHTax oT obLiero odobema (Tonbko
ansa NP205);

* Monb3s. N3Y Bu3yan. — goctynHoe MN3Y Bu3dyanusauum onsa pacTpoBbix 3obpaxeHun. inamkatop
nosiBnsieTcs B criydyae 3anonHexus MN3Y 6onee yem Ha 80 % (Tonbko gnsa MP205);

« 03Y Busyan. — gocrynHoe O3Y Busyanusauum npnbopa B npoueHTax ot obuiero obbema. Pacuet Bepetcs
OJ19 CaMOro Harpy>xeHHOro akpaHa. iHankatop nosiBnseTcs B crnyyae 3anonHeHnst bonee yem Ha 80%
(Tonbko gnsa MP205);

*  MPxxx-xxx — Mogenb NoAKMYeHHOro npubopa. Ecnun npubop He NoAKMoYeH, Ha MHAMKaTope
oTobpaxaetcsa Hagnuck NMpubop He noakntoYeH. Haxatue Ha MHOUKATOpP BKITHOYAET/BIKMIOYAET PEXUM
OFFLINE;

+  COMx — Homep BbIGpPaHHOIO Nonb3oBaTenem nNopTa Ans NoaknyeHns npubopa. HaxaTtue Ha nHankaTop
OTKpbIBAET OKHO HacTpoVikK nopta 3.6.

NMPEAYNPEXOEHUE
(D Ecnu kakon-nnbo 13 uHanKaTopoB NepenosiHUTCSA, 3anvchb Nporpammel B npubop GyaeT sanpelleHa.

BKMHOUUTL/BBIKIMIOYMTE OTOOPaxKeHe MHAMKATOPOB B CTPOKE COCTOSIHWS MOXHO B rnaBHOM MeHio Buga,.
Pexxum OFFLINE
B pexxume OFFLINE ycTaHaBnuBaeTcs 3anpeT Ha CBA3b C NMpMOopoM.

IOnsa nepexoga B pexum OFFLINE crnegyeT HaxaTb Ha MHOUKATOpP MOAEnu npubopa B CTPOKE COCTOSIHUSI UK
BblbpaTtb B rnmaBHom meHio CepBuc — Pexum OFFLINE. Bug vHagmkatopa namenutcs Ha OFFLINE. MNosTopHoe
HaxaTtue oTkrtodaeT pexum OFFLINE.

MogpobHee cm. B pasaene 3arpyska B npubop .

2.8 MeHepxep v peaakTop 3KpaHoOB

MeHegxep 3KkpaHoOB

Ecnu npmbop ocHaleH guncnneem, TO Ha HEro0 MOXHO 3anporpaMMMpoBaTh BbIBO4 MHpopMaumuy U3 nporpammbl.
MHCTpyKuma no paboTe ¢ akpaHamu npuseneHa B pasgene NporpammupoBaHme akpaHa npubopa 3.4.

BkniounTb/BbIKNIOUNTE OTOOpaXeHne Bknagku MeHemxep 3KpaHOB B paboyei obnact MOXHO B MABHOM MEHHO
Bua.

MeHemkep 3KpaHOB OTKPLIBAETCS HAaXaTUeM Ha OQHOMMEHHYIO BKNaaKy B EBOM Kpae paboyert o6nactu.
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MEHEAHED SKPSHOE
)
— é!& [pynine @

— 6% [pynna 1

[ Skpan 1

aoHedye daxyara|)

“ [lapameTps
Mran Mpynna 1
Crmcaxue

HMran

PucyHok 2.13

MeHeaxep aKpaHOB COCTOUT M3 JEPEBA 3/IEMEHTOB B BEPXHEW YaCTU U NOJIei CBOMCTB B HUXKHEN YacTu.
B nepeBe akpaHOB 0TOGpaXKatoTCs 1 peaaKTUPYHTCS rpynrbl 3KPaHOB M 3KpaHbI.

OcHoBHble yHKLUNN:

Hdo6aBuUTb 3KpaH (HaxoOuUTCs B BEPXHEWN YacTh MeHeaXepa SKPaHOB U B KOHTEKCTHOM MEHHO rpynmbl
3KpaHoB)

YaoanuTtb 3KpaH (B KOHTEKCTHOM MEHIO 3KpaHa)

PeﬂaKTMpOBaTb JKpaH (B KOHTEKCTHOM MEHI0 c-)KpaHa)

AN ol Tl

Ho6aBuTb rpynny (HaxoamTcs B BEPXHEN YacTu MeHekepa 3KpaHoB)

] PepaktupoBarthb rpynny (B KOHTEKCTHOM MEHIO rpynrbl 3KPAHOB, AOCTYMNEH TOMbKO AN Npubopos ¢
L rpacpmyecknm UBeTHbIM 2KKIN)

Mpu BbIGOPE 3KpaHa nnu rpynnbl IKPAHOB B HUXKHEN YacTn MeHemkepa 3KpaHOB OTOBOpaxaloTCA X CBOMCTBA.

PepnakTop 3KpaHOB M rpynnbl 3KPaHOB AN NPU60pPOB ¢ MOHOXPOMHbIM TeKCTOoBbIM XKKU

Penaktop 3kpaHOB OTKpblBaeTcA BblGOpOM komaHAbl PegakTMpoBaTb 3KpaH B KOHTEKCTHOM MeHIO 3KpaHa B
MeHeaxepe 3KpaHOB.
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CxeMa™ || 3kpan "IxkpaH 1"

®|9‘:11:®‘1m -

PucyHok 2.14

Ina npuGopoB C MOHOXPOMHbIM TekcToBbiM YKKWM Takke [OCTYneH pedakTop rpynnbl 9KPaHOB, KOTOPbIN
OTKpbIBaeTCs BbIGOPOM koMaHabl PepgakTupoBaTb rpynny B KOHTEKCTHOM MEHIO rpynrbl 3kpaHoB B MeHemxepe
3KpaHOB.

Cxema™ | Mpynna 3xkpados "Mpynna 1" |

B Qe -8

L

B BepxHel YacTu pefakTopa 39KpaHoB 1 rpynbl 3KpaHOB PaCMoNOXeHbl KHOMKW:

=

CoxpaHnUTb JOKYMEHT

S)

bl

YMeHbLWUTbL MacLuTab

PucyHok 2.15
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11, | OpurMHanbHbIN pa3mep

@ YBennuuTtb Mmaclutab

MacwwTab MoxeT ObITb U3MEHEH C MOMOLLbIO BbiNaZatoLero MEHIO Crpasa OT KHOMOK.

21



3 BbasoBble cBeaeHus

3 ba3soBble cBegeHus

B HacToAILEM pa3nene onncbiBarOTCA OCHOBHbIE MOHATUA pa6OTbI npu60pa n npuHUuMn
co3gaHuA nporpamMmmbl Ans 3arpy3kum B anI60p:

MpuHLMN BbINOMHEHUA Nporpammsl 3.1;
PaspaboTka npoekTa 1 nopsigok pabotbl 3.2;
PaspaboTtka nporpammsi 3.3;
MporpammunpoBaHne gucnnes npubopa 3.4;
Pexxum cnmynstopa 3.5;

HacTtpolika nopTa 1 nogkntoyeHne npmnbopa 3.6;
3anuck nporpammbl B npubop 3.7.

OunnanH otnagka 3.8;

CsepeHus o npoekTe 3.9;

MeHenxep komnoHeHToB 3.10;

Pa6ota ¢ makpocamu 3.11;

CosgaHue cyHkumn Ha a3bike ST 3.12.1.

3.1 MpuHUMN BbINOMTHEHUA NPOrpamMMbl

Mporpamma gns npubopa COCTaBMSIETCS C YYETOM KONMYECTBA MMEIOLLMXCS Y HEro BXOAOB, BbIXOAOB U HanMuus
YyacoB pearibHOro BpeMeH!.

dyHKuMoHanbHasa cxema paboTbl npubopa:

Mpubop (nporpammupyemoe pene)

DO1
D02

DO3

DO4

PucyHok 3.1

Pa6oty npnbopa MoXkHO NpeacTaBuTb B BUAe NOCNeAoBaTeNbHO BbINOMHAEMbIX Waros (paboumnii umkn):

1.

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

MporpamMmma cunTbiBaeT 3HAYEHMS U3 SYeek NaMATH BXOLOB U BbIMOSHAET HAaZ4 HUMM FIOrMYeckue onepauum
B COOTBETCTBMM C anropuTMom paboThl.

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

Mepexopn k LWWary 1 (nocne BbINONHEHWSI BCEX NpeablayLLnX waros 06paboTku nporpaMmmsl LMK paboThbl
nprbopa noBTOpsieETCA C NEPBOrO Liara).

Bpems BbINOMHEHUsI BCEX LUAroB 3aBUMCUT OT CIIOXHOCTU anroputma nporpammbl (nogpobHee cm. pasgen Bpewms
uukna 7.2).

3.2 PaspaboTka npoeKTa 1 nopsaaokK padoTbl

Co3faHue 1 peaakTMpoBaHuWe NpoekTa
,D,J'Iﬂ CO3aaHnA HOBOIO NpoeKTa crnenyert.
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3 BbasoBble cBeaeHus

1. Haxatb KHOMKy D Ha naHenun MHCTPYMEHTOB iK1 BbibpaTb B rMaBHOM MeHo ®ann — HoBbIN NPOEKT....

2. B oTkpbiBLlIEMCSH OKHE BbIOpaTh Moandukaumo npnubopa n HaxaTtb OK. MeHto Bbibopa npubopa
nogaepXxuBaeT unbTpaLmio No Moaenw.

BriBop moagenn >
BeepiTe Hazsanue npubopa
Mpiabiop Bxoabi | Beixoas -
MP200-220.1 X g8 8
MNP200-220.21 X g g
= _— MP200-220 22(24) X 12 12
s | P200-220 23 X 12 10
| NP200-220.3.% 12 10
| P200-24.1.% 8 :
MNP200-24 2{4).X 12 12
MNP200-24.3 X 12 10
MNP200-24.5.X 12 14
MNP200-220.5 X 12 14 -
Otmenz
PucyHok 3.2
NMPUMEMAHUE .
Ecnu k TK nogkntodeH npnbop, To OWEN Logic npegnoXnTt mogerns NOAKNH0YEHHOro Npubopa B OKHe
BbIbOpa.

B rmaBHom okHe OWEN Logic oTo6pasnTcs XOrncT npoekTa, CTaHyT akTMBHbIMWM CTpOKa COCTOSHWUS 2.7, naHenwu
Bubnnoteka komnoHeHTOB 2.3, CBOMCTBaA 2.4 1 [NepeMeHHble 2.5.

Ecnu y BeiGpaHHoro npmbopa ectb AMCNNEN, TO B IMAaBHOM OKHe oTobpa3nTcs Bkragka MeHeaxep akpaHoB 2.8, rae
MOXHO HacTpouTb 3.4 BbIBOA NHpOPMaLIMK Ha OMCHNEN.

CoxpaHUTb TEKYLLUIA UNN OTKPbITb COXPaHEHHBIN NMPOEKT MOXHO C NMOMOLLBI0 COOTBETCTBYHOLLUMX KHOMOK Ha NaHenm
WHCTPYMEHTOB UIK B MaBHOM MeHI0 Pawnn.

Mopsigok nporpammMmpoBaHns npubopa B NpoekTe:
1. Paspabotka nporpaMmbi.
2. Ortnagka nporpammbi.
3. TMopkntoveHune npubopa k MK.
4. 3arpyska paspaboTtaHHon nporpammbl B npubop.

PaspaboTka nporpammbl

Ha xoncTte npoekta cosgaetcsa nporpamma 3.3 Ha sisblke FBD ¢ nomollbio GNOKOB M 3M1EMEHTOB BCTaBKM U3
Bnbnuotekn KOMMNOHEHTOB 6.

OTtnagka nporpamMmmbl

Mocne co3pgaHnsa MOXHO cMogenupoBaTbk paboTy nporpamMmbl B pexume cumynsitopa 3.5. Bo Bpemsi npoBepku
npaBuUnbHOCTN paboTbl NPOrpaMmbl NOMbL30BaTENb MOXET U3MEHATb COCTOSIHME BXOOO0B, KOHTPONUPYSA COCTOSIHWE
BbIXOZOB Ha COOTBETCTBME HY>XHbIM YCIOBUSAM. [locre BbIIBNEHMS OLUIMOOK MOXXHO BEPHYTbLCSA K MPaBKe NporpaMmei.
MoakntovyeHne npubopa Kk MK

Insa nogkntodeHus npmnbopa k MK cnegyet HacTpouTb nopT 3.6 B OWEN Logic 1 ¢ nomoLbto kabens nogcoeanH1Tb
npnbop. Janee Ha npnbop nogaerca nuTaHue (ecnu TpebyeTcs), 1 Npom3BoaAaTCa HacTpourkn npubopa 4 8 OWEN
Logic.

3arpy3ka nporpammbi B npubop
Mocne HacTPOWKN COeAMHEHUS MOXKHO 3arpy3uTb nporpammy 3.7 B npudop n3 OWEN Logic.
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3 BbasoBble cBeaeHus

OHnanH oTnaaka

3arpy>KeHHyro nporpaMmMy MOXHO NpOBEpPUTb B pPeEXuUMe OHMaWMH oTnagKu

nocTynawLmmm 13 npmodopa.

3.2.1 3awuTa npoeKkTa Kno4om

Co3spaHue channa c Kno4om
[lns cosgaHus danna c KnyYom cnegyer:

1. Bbibpatb B rnaBHoM MeHio Pann — Co3aaTthb cain ¢ KIYoMm...

t8 OWEN Logic

3.8 ¢ peanbHbIMX 3HAYEHUAMU,

Pafin Bun [pwSop Cepewc  Pacwwpenwa o

D HoBeiA npoekT...

D CTEpEITE NPOEKT...

Cozpate dain ¢ KAKYOM...

PucyHok 3.3

Cirl+M

Ctrl+C

2. B oTKpbIBLIEMCS ANANOroBOM OKHE BBECTU UMS dhainia u creHepuposathb KintoY. Krnto4 MOXXHO U3MEHUTL

HaXaTnem KHomnku =% nnu Bpyunyo.

Co3ganue faina c KnoYom >
BeequTe wmAa paiina: | FR_key
BeemrTe 32-BnTHoil knioy: | 28662dcl E
CoxpaHUTE CTrMeHs
PucyHok 3.4

3. CoxpaHutb chann. dann ¢ Kn4oM No ymonyaHuio coxpaHsietces B nanky C:\Users\[umsinonb3oeamernsi]

\[JokymeHmbi\Owen Logic\Keys.

MpuBaska cpanna-knoya
[nsa npuBaskun danna-knoya K NpoekTy cnegyer:

1. Ha naHenu ceoncTe CBoncTBa Cxema B CBOMCTBE halina HaxaTb UKOHY «...».
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CBOMCTBa Cxema = x

B4 | =

v JoKymeHT

Mma daina c knoyom
LnpwHa xoncTa, Mm 321

BricoTa xoncrta, Mm 150

WMma daiina c knrouom

PucyHok 3.5
2. B oTkpbiBWIEMCS OKHE BbIOpaTh dhanmn-KIrikou.
i ] Buibepute dakin ¢ knrouom b4
T « flokymeHTtel » Owen Logic *> Keys v (&) O Mowck: Keys
YnopsaoumTs ~ Hosas nanka f= =N [l e
s Jlata uaMeHeHws Tun Pasmep
3 BicTprid goctyn -~
|| Keyl.olkey 07.05.2024 5:27 Main "OLKEY" 1
= 3107 KOMNBIOTER
¥ Ceb
< >
W darina: V‘ E(Dab"mu Knoued (*.olkey) v
" omens
PucyHok 3.6
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3 BbasoBble cBeaeHus

Ecnu B nanke C:\Users\[umsinonb3oeamensi]\[JokymeHmb\Owen Logic\Keys He HangeHo HM OOHOro

El NPUMEYAHUE
danna-kntoya, OWEN Logic npegnoXnT co3gatb HOBbIV KITHOM.

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

XOTWTe co3aaTh dain ceruac?

Ja ‘ ‘ Het

PucyHok 3.7

3. HaxaTb KHONKy OTKpbITb.

3.3 PaspaboTtka nporpamMmmbl

Pa3paboTKy nporpammbl pekOMeHAyeTCsi HayaTb C nraHvpoBaHus. [naH OOormKkeH onucbiBaTb BCE BO3MOXHblE
COCTOSHMSA npubopa BO Bpems (QYHKUMOHUPOBaHUSA (B BuMAE AuarpaMMbl PeXMMOB, Tabnuubl COCTOSHMA,
3MNEeKTPUYECKON UNKN (PYHKUMOHANbHOM CXeMbl W/vnn ap.).

[Nocne TOro kak npoaymMaHbl BCe 3agayun, KOToOpble A0 KHbI BbINONTHATLCA I'IpVI60pOM, cnepgyet CoOCTaBUTb NporpamMmy
Ha XOJicTe npoeKTa C NOMOLLbK 3J1EMEHTOB BrnbnnoTekn KOMMNOHEHTOB 6.

Pa3mellueHre KOMMOHEHTOB U Co3aHune CBsi3en

KoMMoHeHTbI pa3mMeLLalTcs Ha cxeme nyTem BbiGopa Hy>XHOro KOMMOHEHTa B naHenu bubnuoteka KOMNOHEHTOB 6 1
nepemeLLeHns Ha xonct metogom «drag & dropy.

¥ | | BUANMOTEKA KOMIOHEHTOE

ar il &

] Q1 * DOYHKL WA fi
a H
=
= HE
& Meknrovarowee HMITH
. Q2 8 ADD
& SUB
8 MUL
8 DV i

: 'FX DYHKLHA
) Q3 ﬂj OYHKLWOHaNbHLIA Bnok

M Makpockl npoekTa

i
o
)
R

PucyHok 3.8

Bxoabl 1 BbIxodbl NpMbopa 1 KOMMNOHEHTOB criedyeT CoeauHWUTL, MPOBeas MeXay HUMMU NMUHUKM cBa3n. [na co3aaHus
COeaNHUTENBHON NUHUK creayer:
+ HaxaTb JIKM Ha Bbixoa nepBoro KOMNoHeHTa. JIMHWS NPUCOeauHUTCS K HEeMY M NOTSHETCA Bereq 3a
KYPCOPOM MbILLIV;
+ [AnsA co3naHusa uarmba NMHUM cnedyet HaxaTb Ha XorcTe Ans OTMETKM TOYKM MOBOPOTa NUHWMK;
* MPOTSAHYTb NMMHMIO [0 BXOAa BTOPOro KOMIMOHEHTA M HaxaTb Mo Hemy. JIMHUA CBA3M co3daHa.
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3 BbasoBble cBeaeHus

PucyHok 3.9

Ecnu tvnbl Bxoda u Bbixoda KOMMOHEHTOB HE COBMaAatloT, TO NMMHUSA He co3pacTcs. [NogpobHee cm. pasgen Tunbl
nepemMeHHbIx 5.1.

[nsa BblaeneHus Gnoka unu KOMMOHEHTa Ha cxeme criegyeT HaxaTb no Hemy JIKM. YTob6bl BblAENUTb HECKONLKO
3NNIeMEeHTOB CXeMy, MOXXHO BOCIMOJ1Ib30BaTbCA «J1laCCo» — 3aKINOYNUTb HYXHbl€e 3NTeMeHTbl BHYTPb pacTdrnearoLleroca

BCrea 3a KypcopoM MbiLLK NPsAMOYronbHuKa, yaepxusas JIKM.

TO FLOAT
. - | DIV t_on_blink_s_f

e o

PucyHok 3.10

Ecnn nepeMeHHas nnu Bbixod yHKUMWU/PYHKLMOHaNBLHOIo 6rioka He MpuBsA3aHbl K BbIXxogy npubopa nnm He
3anucbiBaeTCs B SHEProHE3aBUCHMYIO MePEMEHHYI0, TO OHa He YUMTBIBAETCH NPU KOMMUNALUUN U He

MCMOJTHAETCS B ITOTUKe.
HacTponka napameTpoB KOMMNOHEHTOB
UTtobGbl OTpeaakTMpoBaTb NapameTpbl, CreayeT BblAENUTb HYXXHbIA KOMMOHEHT Ui Orok Ha CXemMe M HacTpouUTb
3HavyeHus Ha naHenu CeoicTea 2.4.

El NPUMEYAHUE
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3 BbasoBble cBeaeHus

CeoicTea TP
= A

+ [lapametps

MacwTal spemeri

TP1

DDE-
+ [lpouee

0,05m} T

KomMmeHTapii

[maTensHoOCTL MWMNYNLCA
JanaeT ANWTENEHOCTE DOPMMDYEMOrO
MMMYNECAE. [

PucyHok 3.11

CBowicTBa KOMMOHEHTA MM Brioka MOXHO OTKPbITb C NOMOLLbKO KOHTEKCTHOIO MEHH0.

| on_blink s f ] TQ BOOL

D Konwposate
BribpaTe nepemerHy...

[MoKasaTe CCRNKK b

. YaanuTe KoMNoHEHT

CeEOWCTES

PucyHok 3.12

[ns paspaboTku NporpaMmmbl UCNONb3YHTCS criegytoLme 6nokn 1 yHKLUN, Bbi3biIBaEMbIE HA MaAHENN BCTaBKM:

Bbnok kommeHTapuen 3.3.1

Pa3meLleHne TekCTOBOro KOMMEHTapua Ha cxeme

Bnok nepemenHom 3.3.2

PasmeLleHve Groka nepeMeHHoN A4S 3anvMcu Unv YTEHUSI 3HaYeHMi
nporpamMmbi

Bnok koHcTaHTbl 3.3.3

Pa3smeLleHne 6noka ¢ UKCUPOBAHHBIM YNCIIOBLIM 3HAYEHUEM

JIvHun 3agepxkn 3.3.4

CosgaHue 3aEpPXXKMN Ha OaAMH LUK nepegadn 3Ha4eHnsa ¢ Bbixoda
KOMMNOHEHTa Ha BXOA4

briok ceteBon nepemeHHon 3.3.5

PasmelueHve 6rniokos obmMeHa gaHHbIMK C APYTMMY YCTPOMCTBaMU,
NOAKIOYEHHBIMU K MpUBopy no ceTn

Brnok yteHne/zanucu B ®b 3.3.6

3anncb/YTeHMe 3HaYeHMI OTAENbHBLIX NapameTpoB 13 Ob B nepeMeHHy0
n HaobopoT

Bnok npeobpasosaHus 3.3.7

KOHBepTaLI,I/IFl 3Ha4YeHUN Pa3nnUYHbIX TUNOB ONA nepenayn

lMepeHymepoBaTb KOMMNOHEHTLI 3.3.8

MNepeHasHavyeHne nopaakoBbiX HOMepoB ®Pb cxembl

Mopsaok ncnonHeHna 3.3.9

N3meHeHne nopsAgka BblHUCINEHNA 3HaYeHNN BLIXO4OB nporpamMmmbl

3.3.1 bnok kKommeHTapueB

briok KOMMeHTapueB NO3BONAET OCTaBIATb 3arnnc U KOMMEeHTapun Ha cXxemMme npoekTa.

28



3 BbasoBble cBeaeHus

YT106bl 1O00aBUTL TEKCTOBLIN KOMMEHTaPUIA Ha CXeMy, CriedyeT HaxaTb Ha KHOMKY Ha naHenu BCTaBku. 3atem
yoepxueas JIKM HauyepTUTb NpsiMOyronbHyto obnactb 6noka KOMMEHTapuMeB Ha TOM MECTE CXEMbl, FAe OOSKeH
pacnonaraTbCa KOMMEHTapUMn.

e
e

BeeguTe KOMMEHTapPHIA Beegure -
EOMMeHTapKK

PucyHok 3.13

[ns BblaeneHHoro 6noka KOMMeHTapuneB MOXXHO NU3SMEHUTb HaCTp0I7IKM BBOJA TEKCTa Ha NaHenu CBOMCTB.

CEOMCTES TEKCTOBLIA Dnok

EEIN
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 3.14

YT06bI LBET (pOoHa Grioka KoMmeHTapueB Obin BUAEH, crieqyeTt 3agaTh 3HadeHue napametpy Mpo3payHocTb hoHa
6onee 20.

[lns BBOAOa TekcTa cnegyet ABaXKabl HaXXaTb JIKM Ha 6nok KOMMEeHTapuneB 1 BBECTU HOBbIV TEKCT.

Beeagute Text
KOMMEHTAPKIA '

- - Text

PucyHok 3.15
3.3.2 bnok nepeMeHHOM

Briok nepemeHHon CNY>XUT OnA ncnosfnb3oBaHUA nepemeHHoPl Ha CXeMe npoekKTa.

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

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

® "G BbIXOAHaA nepeMeHHas — A4 3anncu B Hee 3Ha4vYeHna n3 nporpamMmmbl.

3aTtem HaxaTb Ha CXxeme B TO MecCTO, KyAa HYy>XHO NOMECTUTb onok.
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3 BbasoBble cBeaeHus

PucyHok 3.16

Brnok nepemeHHoM Takke MOXXHO A06aBUTb Ha cxemy U3 naHenu NepemeHHble 2.5.
[nsa npuBsskn nepemMeHHon K 610Ky NnepemMeHHo cnegyerT:

1. Bblgenutb 6Griok nepemMeHHoMN.

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

CeOWCTBa m|
= A
w [lapameTpsd

[NepemenHan < He BeifipaHa =
w [Ipouee

I KomMmeHTapuii

MNepemenHan

PucyHok 3.17

3. B oTkpbiBlEMCS OkHe Tabnuupbl nepeMeHHbIX 5 BbibpaTh Un co3aaTh HOBYIO NMEPEMEHHYIO U HaxaTb
kHonky OK. BeibpaHHas nepemeHHas byaer npmesasaHa K 6noky.

| CeoicTea var3 n M| x

; - Al |
vard e o F1 =17
' v [lapametps
MepemenHan [var3 ]
Tun nepemenHoi  C nnaeaowei sanATol
JHeproHesaswoun Het
+ [lpouee
o] F2 KommeHTapii

MNepemenHan

-

PucyHok 3.18
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3 BbasoBble cBeaeHus

Ecnn nocne npuBsiskm Onok nepemMeHHOW BbIOENSETCS KpacHbIM LBETOM, 3HAYMT, MNPUCYTCTBYeT oLlumnbka.
CoobuieHne 06 owmnbke oTobpakaeTcs B CTPOKE COCTOSIHUS.

PucyHok 3.19

[ns 6noka BbIXOOHON NepeMeHHON AO0CTYNHa HacTpolka 3anucb B KOHLE LMKNa, KOTOpas CRyXuT Ans 3anucu
3Ha4YeHWs B MEPEMEHHYI0 Nocre Bcex onepauun YyteHns B pabovem uumkne 3.1.

CeolicTEa Var 1 B x
2=2] |
w I'Iamﬂ-lemu , '
MNepemeHHaA Varl [0]
3HaUYEHWE N0 YMONYEHHHD 0
TWn NepemMeHHoI Bynesckoe
v [lpouee
KommaeHTapui
* PacimpeHHBE HECTPOMKA
I Her

| L =Y

Januch B KOHLE LKna
[apaHTWpYET SanvMce B NEPEMEHHYHD NOCNE BCEX ONEDaLAR YTEHWA.

PucyHok 3.20
3.3.3 Bnok KOHCTaHThbI

D,J'Iﬂ BKIMIOYHEHNA B NporpamMmMmy >XeCTKO 3adaHHOro 4YMCnoBOro 3Ha4veHua ucnonb3yetcsa ONOK KOHCTaHThI. ,D,J'IH
C

pasmMeLlleHna ©Onoka KOHCTaHTbl Ha cxeme cnefyeT HaXaTb Ha KHOMKY D" Ha naHenun BCTaBKu, 3aTeM — B MECTO Ha
cxeme, rge AOMKeH ObITb pacnosioxxeH Ornok.

PucyHok 3.21

Ha naHenu cBoicTB BbIGpaHHOro 6roka ykasblBaeTcsl TUN AaHHbIX ANst KOHCTaHThbl U BBOAMTCS 3HaYeHue. 3HaveHue
Oynet otobpaxeHo B 6rioke Ha cxeme.
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3 BbasoBble cBeaeHus

CeoicTea 15 B x
= A
 [lapameTpws

3Ha4YeHWe KoHoTaHTel 15

TN KOHCTaH T Llenowcnenqoe

15 4  [lpouee

KorreHTapuia

3HaueHWe KOHCTaH T

PucyHok 3.22

3Ha4YyeHne KOHCTaHTbl MOXHO oTpeaakTnpoBaTb OBOMHBIM HaXkaTem Ha OroK KOHCTaHTbl Uinn Bbl60pOM N3meHuTb
3Ha4YeHue B KOHTEKCTHOM MeHH0 Broka.

 —wr— LB K
|ﬁ Keonwposate
WsmeHnTs sHaueHne
. ¥0anuTb KCMNoHEeHT
T Cosaate makpoc

CEOMCTES

PucyHok 3.23

,D,OFIYCTVIMbIe 3Ha4YeHnda ona TMNoB KOHCTAHTbI:

bynesckoe or0 g0 1
LlenouncneHHoe |ot 0 go 4294967295

C nnaBawwen |oT—3,402823E+38 no 3,402823E+38
3ansTomn

3Ha4yeHne KOHCTaHTbI He noapepraeTcda NSMeHeHNAM Ha BCEM MPOTAXKEHNUN paGOTbI nporpamMmmsbl.

3.3.4 JluHuna 3apgepxku

INuHua sagepxKn 1cnonb3yeTca AN Co3naHus 3a0epPXKKU Ha OAVH LIMKN Nepeaadn 3HadeHns C BbIXo4a KOMMOHeHTa
Ha BXOA.

[ns cosganna nuHum 3aEpPXKn crnenyet Haxatb Ha KHOMKY B Ha naHenn BCTaBKMU N MOCTPOUTb JIMHUIO MeXOy
BbIXO4OM 1 BXOAOM KOMIMOHEHTAa. By,u,eT npoeeaeHa KpacHasa NyHKTUpHaaA NNnHUA.
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3 BbasoBble cBeaeHus

~B =l oF
X X

PucyHok 3.24

Mpumep

Ha Bxopg 11 6noka apudmeTnyeckoro CnoXxeHusi (LenOYUCHEHHbIA TUMN) NOAAETCS KOHCTaHTa, 3HAYeHne KOTopou
paBHO 1. Ha Bxopg 12 no nuHMM 3agepkku NogaeTcs 3HavyeHue C Bbixoda bOroka Q, koTopoe 6biflo BbIYMCIIEHO B
npeabigyLemM Lukne.

11
[ 1+ — Q
12 :
PucyHok 3.25

3Ha4vyeHus Ha BXoaax 1 Bbixogax broka:

Ne yukna 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

3.3.5 Bbnok ceTeBOoM NepeMeHHOM
Brnoku ceteBbIx nepeMeHHbIX cnyxart aOnda nepegadmn v nonydYeHud 3Ha4YeHnn no MHTepd)eﬁcaM CBA3N U
Mncnonb3oBaHUA X B nporpamMmme.

[Ons no6aBneHus Ha cxemy Brioka CeTeBoii NepeMEHHON CrieayeT HaXaTb Ha KHOMKY:
M
« HJ - nepepaya 3HauyeHWst U3 NPOrpaMmbl MO CETU;
N

« [ — nonyyenue sHaueHMs B nporpamMmmy o ceTy.
MpuBA3ka nepeMeHHON K 610Ky ceTeBOW NnepeMeHHOU
[lns npuBsskn nepemeHHon K 6r1oKy ceTeBol NepeMeHHON Cneayer:

1. Bbibpatb Ha cxeme Brok ceTeBon NepemMeHHON.

2. HaxaTb Ha KHOMKY «...» B norne MNepemMeHHas B cBovicTBax Grioka ceTeBo NepeMeHHON nnu gsa pasa
HaXkaTb Ha BNOK CETEBON NEPEMEHHON Ha CXEME.

33



3 BbasoBble cBeaeHus

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

AHavyeHwe no yMonuadmo 0
+ [lpouee

KomMmeHTapui

MNepemennan

PucyHok 3.26

3. B oTkpbiBLUelcA Tabnvue nepeMeHHbIX 5 BbIOpaTh UM co3gaTh HOBYIO NeEPEMEHHYIO NS NPUBSA3KU U
HaxaTb kHonky OK.

CeolcTea Varl n B8 x
= A
“ [lapameTps
[NepemenHan Varl [512]
3HAYEHWE MO YMONYEHAHD 1
Pexon paboTsl exona UenounwcnedHoe

“ [lpouee

X—' Var1 KormeHTapui

PucyHok 3.27

4. TpucoeamHnTb Bbixoa/Bxop b6roka ceTeBow NepeMeHHON K HEOBXOAMMOMY KOMMOHEHTY.

?‘"Z‘ EQ |- 1'F1

-~ F2

PucyHok 3.28
BbiweonuncaHHbIi anroputm paboTsl ¢ NepeMeHHbIMU MHTEPdENCOB CBA3M yaobeH, ecnn nonb3oBaTenb Ha4YMHaeT
paboTy c NpoekToM C HacTpownku npubopa. Ecnu cnucok napametrpos Mactepa cetu Modbus yxe ussecteH, paboty

yOobHee HauvHaTb C onpeferneHnsi MepeMeHHbiX B Tabnvue nepemeHHbix 5. MNMogpobHee cm. pasgen Pabota no
npotokony Modbus 4.3.2.1.

NMPUMEYAHUE
El Henb3s npuBasatb nepemMeHHyo K oKy, ecnu B HacTporikax npnbopa 4 HET MHTepdEeNCOB CBA3M.
PacwmpeHHble HAaCTPOMKH

Ons npubopoB Ha HOBOM nnatdopme AOCTyNMHa HaCTpoWKa [AOMYCTUMOrO OTKMOHEHMS AN NepeMEeHHbIX C
nnasatoLen To4Kkon B Brioke nepegady 3HayeHus M3 nporpammbl No cetn. Ecnn Bxogswee B 6rnok 3HayeHue He
npesbillaeTr gonycrumoe, TO 3HaYeHue I'IepeMeHHOI7I He nepe3anncbiBaeTcsa KE':l)K,CI,bIﬁ LMK, 4YTO MNOo3BONdAEeT
9KOHOMWTbL annapaTtHble pecypcbl Npubopa. [lonycTumoe OTKIOHEeHWe 3afaeTcsa B CBOMCTBax Oroka ceTeBon
nepemMeHHOMN.
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3 BbasoBble cBeaeHus

CeoicTsa Variable oL | ox
= A
o 28l
FIA| = v [NapameTpbi ) B
MNepemenHan Variable [16384]
3HaYEHWE MO YMONYEHWHD 0
Twn nepeMeHHoi C nnaeatowed sanaToil
AT1 MNopanoK pervcTpos MpAroi
MNoprook GadT MpAroi
v [lpouee
C C ‘ . KommeHTapii
. v . . v PacimMpenHbie HaC TPORKM
AI2 |« o o : ®a4 10

PucyHok 3.29
3.3.6 Bnok uyreHusa/3anucu B ®b

bnok urteHus/zanucn B OB uncnonb3yeTcs ANA 3ajadyM uUnu 4TeHus 3HadeHus napameTtpa ®b B npouecce
BbINOSTHEHWSI NPOrpamMMbl.

Ha cxemy moryT 6bITb fO06aBNEHbI GNOKK:

W
« [ — 3anucu sHayeHus B O6;
R
« [J* — yteHus sHayenus ns Ob.
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3 BbasoBble cBeaeHus

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

1
H wl SEL |« [Writeto FB
—
BLINKA
|2 [ Q
Oc| Th
Oc| Tl
PucyHok 3.30

Ons HacTponku Gnoka 3anncyn 3HadeHuss B OB cregyeT Ha naHenu cBOWCTB Oroka Bbibpate ®b n mmsa
rnepemMeHHON, B KOTOPYO ByAeT 3anncbiBaTbCH 3HAYEHNE.
[NaHens BCTABHM

- W R | B~ ~F
'-CID'I:I-' 0200+ X X X

\

‘Write to FB
CeoicTea Write to FB B x
- = Al |
> ~ sl 4

PyHKLMOHENEHEIA Gnok. BLINKE]

HMH nepEMEHHun lnuTeneHoCTE oK. CDCTCIFIHHH.

NnuTensHOCTE OTKN. COCTOAHKWA
}{DMMEHTapMH NnuTensHOCTE BKN. COCTOAHWA

PucyHok 3.31

3.3.7 Bnok npeo6pa3soBaHus

JInHna ceaau mMeXxay KOMMNOoHeHTaMn nporpamMmmbl MOXeET ObITb CO34aHa TONMbKO 4SS BXOA4A M BbiIXO4a OfHOMO U TOro
Xe Tuna: 6yJ'IeBCKOFO, LeNoYNCIIEHHOrO UM C NnaBaloLwen To4Kon. [ons co3gaHus NUHUKN CBA3N Mexay BXoOom u
BbIXO4OM pa3HbIX TUNOB crenyeT NCnoJjib30BaTb onoku npeo6pasoBaHMﬂ.

UTto6bl nobaBute Gnok npeo6pasoBaHMﬂ Ha CXemy, cnenyert Bbl6paTb Hy)KHbIIZ TN 6noka Ha naHenu BCTaBKW U
3aTeM HaxkaTb B TO MECTO CXEMblI, [Ae OH AOIMKEH ObITb PacnonoXxeH.
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MaHent BCTABKK

Al

Tunbl 6nokoB NpeobpasoBaHWs:

PucyHok 3.32

% | Mpeobpa3soBaTenk B 6ynesckoe 3HaYeHne

KoHBepTauus 3HayeHus curHana B GyneBckoe 3HavYeHue.
Ecnu 3HauyeHne Ha Bxoge 6rnoka 6onblue 0 (False), To Ha
Bbixoge 6rnoka 6yaet 1 (True).

"' | Mpeo6pasoBaTtenb B LeNo4YUCNeHHOe
3HaveHue

KoHBepTauus 3Ha4yeHus curHana B LenoYncrieHHoe
3HayeHue. Ecnn Ha Bxoge Broka 6yneBckoe 3HaveHne 0
(False), To Ha Bbixoge Oyaet 0, ecnv Ha Bxoge 1 (True), To Ha
Bbixogde byaeT 1. Ecnu Ha Bxoge 6roka 3HadeHue yncna ¢
nnasaroLlel 3ansTon, TO Ha BbIXOA4E OHO OKPYITISETCA C
HegocTaTkoM. OTpuuaTenbHble 3Ha4YeHUS C NaBatoLLen
3anaToun KoHBepTupytoTcsa B 0.

F| Mpeobpa3soBaTenb B YNCHO C NNaBaloLei
3anAaTomn

KoHBepTaumsa 3Ha4yeHns curHana B YMcrno C MriaBatoLLen
Toukon. [Ina npeobpazoBaHmst LLENOYNCIIEHHOIO B YMCHO C
nnaeatoLlen Todkon gobaenseTca gpobHas Yactb (int=5 —
float = 5,0000). Ecnu Ha Bxoge Gnoka bynesckoe 3HayeHne 0
(False), T0 Ha Bbixoge Oyaet 0,0000, ecnu Ha Bxoae Gnoka 1
(True), To Ha Bbixoge 6ynet 1,0000.

3.3.8 NNepeHyMepoBaTb KOMMNOHEHTbI

ﬂﬂﬂ nepeHasHa4yeHna nopAankoBbiX HOMEpPOB KOMMOHEHTOB Ha CXeMe crnenyet HaXaTb KHOMKY

]2z
4

Ha naHenu

MHCTPYMEHTOB WNu BbIGpaTb B rnMaBHOM MeHio CepBuc — [epeHymepoBaTb KOMMOHEHTbl. OOHOTUMHbIE
KOMMOHEHTbI HYMEPYIOTCS MO NOPSIAKY CBEPXY BHU3 U CrieBa Hanpaeo.
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3.3.9 MNopsanok ncnosHeHns

PucyHok 3.33

3HayeHust Bcex BbIXOOOB WU O6paTHbIX CBSI3EN B nporpamMmme BbIYUCIIAKTCA B onpenereHHoM nopsagke. Ona

N3MEHEHUS MOPAJKa BLIYUCIEHNA criedyeT HaxaTb Ha kHomky L Ha naHenu otTnagku v B BbINaAaloLeM MeHHo
BblOpaTh OB6paTHbIe cBA3M unu Beixoabl.

OWEN Logic nepenget B peXxvm HacTPOWMKM Nopsigka UCMOMHEHUST — Ha BbIXOZ4ax U 06paTHbIX CBS3SX 0TobpassaTcs
NOpsiAKOBbIE HOMEpPA ovYepPean NCMOSHEHNS.

[ns nameHeHns o4yepegHOCTU UCnosiHeHna cneayet ABa)XKAbl HaXaTb JIKM Ha Hy)KHbIl7I BbIXO4 Uinn 06paTHyIO CBA3b U
BBECTW YMCINO, KAKoW Mo CYEeTYy OO0JKHa BbINONMHATLCA AaHHaA onepauna.

-

PucyHok 3.34
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Mocne YCTaHOBKU Heobxogmmon o4yepegHOCTU crieayetr OTKITHOHUTb PEXUM HaCTDOVIKM nopAagka WCNoJIHEHUA

MOBTOPHBIM HaXaTUeM Ha KHonky .

3.4 NMporpammupoBaHue gucnnes npubopa

Ecnun npubop ocHalleH aucnneemM, TO MOXHO 3anporpamMMyMpoBaTh BbIBOA Ha Hero MHdopMauuu nporpaMmbl no
onpeaeneHHoMy anroputMy — T. €. eCcTb co3daTb 3KpaH. Ha akpaHe MoXeT oTobpakaTbCsi TEKCT M 3HaYeHus
nepeMeHHbIX NporpaMmbi.

Ons nporpammupoBaHusa 3kpaHa ucnonb3yetcsd MeHempkep akpaHoB 2.8. UTOObI OTKPbITb MEHeaXep 39KpaHoB,
crnegyeT HaxaTb Ha 3arofoBOK BKNadKkM B NeBow Yactu paboyei obnactu.

Cxema®

ﬁ 'EJ‘ :1:1: @‘ 140% =

PucyHok 3.35

goHedye daxYaHa [y

Mo YMOJI4aHUIO B MeHe,mKepe 9KpaHOoB 0T06pa)KaeTCFI OAWH 3KpaH.

MeHenxep 3kpaHos X

— ;6 [pynnbi @
— é!& Mpynna 1
] 3xpan 1

W

lNapameTp
IZE <= |

Onucanue

WM

PucyHok 3.36

[Ho6GaBneHue aKkpaHoOB

B MeHe[pKepe 3KpaHOB MOXHO HaCTpPOUTb HECKOJNTIbKO 3KpaHOB, MepekrovYeHne Mexay KOTOPpbIMM Ha aucniee
np|/|6opa 6y/:|,eT OCYyLUECTBINATLCA MO HAXXaTUK KHOMKU 1Inn nNo cobbITUIO.

Onsa pobaeneHus askpaHa cnegyeT knukHyTb MNMKM no anemeHTy Fpynna 1 M B KOHTEKCTHOM MeHIO BblbpaTb
[Jo6aBuTb 3KpaH.

39



3 BbasoBble cBeaeHus

MEHEAMED IKPEHOE

— arwnnhl ) {E}‘ o

D B [oBaeute 3kpan
A Penaktupoeate rpynny

Ons yoaneHua akpaHa crnenyert KINMKHYTb MKM no HY>XHOMY 3KpaHy U B KOHTEKCTHOM MEHIO Bbl6paTb Yoanutb.

PucyHok 3.37

MEHEAWED SKPAHOE

— 6% [pynnbl @
— 36 [pynna 1
m PenakTMpoEaTE 3KpaH
m Yaanute

PucyHok 3.38

[lns cMeHbl MO3ULMK 3KpaHa, ero criedyeTt nepeTsaHyTb, yaepxusas knaeuwy Shift, Ha HoBoe MecTo.

MeHea#ep SKPEHOB

— 6% [pynns @

PucyHok 3.39

Mpn nepeHoce HoBOe NonoxeHue dyaeT oTobpaxaTbCs B BUAE FOPU3OHTANIbHOrO Mapkepa.
[ns npnbopos ¢ rpadudeckum uBeTHbIM XKW gocTynHo cosgaHue rpynn akpaHoB. B cBowcTBax rpynnbl 3KpaHoB
3apaeTcd MMsi U onucaHue.

CBouncTBa 3KpaHa

[ns otobpaxeHnss CBOMCTB aKkpaHa Ha MaHenu CBOWCTB criedyeT ABaXAbl HaXaTb Ha HYXHbIA 3KpaH B MeHeoXepe
3KPaHOB.

CeolicTBa 3KkpaHa:

*  WUmA — ansa oToBGpaxkeHns B MeEHedKepe 3KpaHOB U B 3arofioBKe pefakropa aKpaHoB;
+ OnucaHue — TEKCTOBOE OMNUCaHVe aKpaHa.
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Cxena® | Ixpan "Ixpan 1" X | CeolicTea Ixpan 1 = ox
= =p
@, 50 @ 100% - 1]

. = ~

+ [Mapametpo
................................................... Mrn 3kpar 1
| | B Onmcarmne

% Wma

PucyHok 3.40

PepakTop 3kpaHa

dyHKUMOHaN pedakTopa aKpaHa 3aBUCUT OT TUna gucnnes B npubope:

*  MOHOXPOMHbIN TekcToBbIN KK 3.4.1;
* rpaduyeckmin upetHom KK 3.4.2.

3.4.1 MoHOXpOMHbIN TekcTOBbIN XXKU

Pepaktop 3kpaHoB

[lns HacTpoiku BbiBoda MHOPMALIMK Ha 3KpaH CrieQyeT OTKPbITb PEAAKTOP 3KpaHa ABOMHbLIM HaXXaTUeM Mo aKpaHy

B MeHe[pkepe 3KpaHOB UMW HaXKaTeM Ha KHOTKY o PepakTnpoBaTtb 3KpaH 13 KOHTEKCTHOIO MEHIO 3KpaHa.

Cxema™ || IkpaHn "Jkpan 1" X || CeoifcTEa Jkpaq 1

[N @‘ 100% - = Al|

L - —

v [Mapametpst
2N 5vpari 1

= = = = Onucanme

|:_|] Hran

PucyHok 3.41

OKpaH MOXeT CoepKaTb HECKOMLKO CTPOK, Nepexo K KOTOPbLIM OCYLLECTBAETCH C NOMOLLbIO0 KHOMoK npubopa. Ans

[0GaBrneHus Unu yaaneHust CTpPoK crieflyeT HakaTb Ha kHomky (=) KoHTeKcTHOe MeHI0 CTPOKU 1 BbibpaTb
HeobXxoaMMyto KoMaHay.
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e

PucyHok 3.42

B cTpokax pacnonaraloTcsi 9fieMeHTbl YNpaBneHus, KOTopble MepeTackMBaloTca u3 naHenu Bubnuoteka
KOMNOHeHTOB MeTogom drag & drop. OnucaHns 6rokoB npuBegeHbl B pasaene SneMeHTbl ynpaBneHus 6.6.

NMPUMEYAHUE
El Habop cvmBonoB peanunsoBaH B pamkax kognposkn Windows-1251.
KonupoBaHue akpaHoB

B mMeHemkepe 3KpaHOB MOXHO KOMMPOBAaTb 3KpaHbl A5l BCTAaBKM B TEKYLUUIA MW OPYron NpoekT. [ns KonmpoBaHus
BblZENEeHHbIX 3KpaHOB crieayeT BbibpaTe komaHay KonupoBaTb B KOHTEKCTHOM MEHIO0 3KpaHa WUiv rpynnbl 3KpaHoB,
nnbo Haxatb codeTtaHue knasuw Ctrl + C. Heckonbko 3KpaHOB MOXHO BblAENUTb C MOMOLLLIO 3a)XKaTOM KrnaBuLIK
Ctrl unn Shift.

— 6% [pyminel {:D

[ Penaktupoeats 3kpaH

|ﬁ Kenwposate

£ Yaaaute

PucyHok 3.43

[lna BCTaBKM CKOMMPOBaHHLIX 3KPAHOB crneayeT BblOpaTb B KOHTEKCTHOM MEHKO 3KpaHa WM rpynnbl 3KpaHoB
komaHay BecTtaBuTh, NMb0 HaxaTb codeTaHue knasuw Ctrl + V.

BmecTte c 3KpaHOM KOMUpyTCA BCe pa3MelleHHble Ha 3KpaHe J3J1IeMeHTbl YyhnpaBlieHna u cBoncTBa 9KpaHa.
anBﬂ3aHHble K 9KpaHy nepemMeHHble KOMUpyrTCA B p,pyroﬁ NPOEKT cornacHo pasgeny KOHVIpOBaHI/Ie nepemMeHHbIX
5.5.

Ecnn Mexay BblAENIEHHbIMU 3KpaHaMn €CTb nepexobl, TO OHU KOMUPYKTCA BMeCTe C 3KpaHaMW. Ecnn Y 3KpaHa
€CTb nepexon 3a npegernbl BblENeHHOM obnacTu, To Takom nepexoa yaanaetca.

MNMepexon K aKpaHy

Ecnm B npoekTe y4yacTBylOT ABa Wnv Goree 9KpaHOB, TO HEOoGXoAMMO HacTpouTb nepexodbl (yCcrnoBus
NepeKnoyeHns) Mexay HUMN.

[nsa cosnaHna nepexoga crieqyer:

1. Haxatb [NKM no anemeHTy Npynna 1 B fepeBe MeHegkepa 3KkpaHoB 1 BbibpaTe PegakTtupoBath rpynny B
KOHTEKCTHOM MeH. OTKpOeTCs BKNnagka pegakropa rpynmbl 3KpaHoB.

BbibpaTb CTapTOBLIN 3KpPaH B peaakTope rpynmbl 3KpaHoB.

B cBoncTBax 3KpaHa HaXaTb «...» B MapamMeTpe ﬂepexop, K 9KpaHy. OTKpoeTCﬂ MEHIO CO3aaHNA nepexoaa.
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4. B Bbinagatoliem meHio CNUCOK 3KPaHOB BbIOpaTh ApYro 3kpaH Ans nepexoaa K Hemy.

Co3gaHue nepexoaa >
BriBop 3kpanHa
@ CnucoK 3KPEHOB < OTCYTCTBYET > b
< OTCYTCTBYET >
wpaH_BLIMNK
¥cnoewe nepexona Skpar_TON
CcyuecTBNATE NEPEXDL B CNYYSHR:
@ [exepaumu cofbimuil oT npuGopa BesycnoBHBIA Nepexon -
[l3MEeHEHIA ZHBYEHWMA NEPEMEHHOIR
OK

PucyHok 3.44

5. B none YcnoBue nepexoaa BbibpaTh NyHKT FeHepaumns co6bITui oT npuGopa 1 B BbinagatoLlem MeHHo
yKasaTb KHOMKY npubopa Ans BbiNoNHeHWs1 nepexoaa unm Belbpats NyHKT M3aMeHeHust 3HaueHus
nepemMeHHOM Ans ykasaHus nepeMeHHon GyrneBcKkoro Tmna, B criyyae U3SMeHeHUst 3Ha4eHUst KoTopoli Gyaet

BbIMOJIHEH Nepexoa.

CozgaHue nepexoda BesycnosHobil nepexon X

Haxamie "Beepx"

Beifop akpana % . "
Crmyckanuve "Beepx

@ Cnucok SKpaHoB | < oTcyToTBYET =
¥oep#anue "Beepx”
Haxame "Brinz"
Omyckanue "Brns"

Yenoewe nepexoga ——— ; Yaepkarve "Brns"
OoyuecTENATL Nepexkn B CIyYans: Haxame "Beog" -
@ [enepawm cofbimuwd oT nprdopa BesycnoBHEIR nepexog, -

|zMmeretA sHEYEHMA NepeMerHoil
CK

PucyHok 3.45

43



3 BbasoBble cBeaeHus

Co3gaHve nepexcaa >

BriGop akpana

@ Cnmcok IKpaHOB < OTCYTCTBYET > -

¥onoBwe nepexona —_ =

OcyecTENATL NEpEXDA B CAYYSAN:

[eHepaumn cofbimwi oT npubopa Bes -
o Mamenenus sHayeHkA nepemertoi [sd]
OK
PucyHok 3.46

Be3ycnoBHEIN Nepexon CyXuT Ans HaCTPONKMN Nepexoaa, eCrnv HM O4HO 13 CODbITUA UK

El NPUMEYAHUE
N3MEeHeHWIN 3HaYeHNsi MepeMeHHo He MPOUCXOAUT, HanpuMep, AN Nepexona Ha aKkpaH asapuil.

6. [ocne co3naHusa nepexof OyaeT oToGpaXkeH Ha CXeMe B peaKTope rpynmbl 3KpaHoB U B CBOMCTBAX

9KpaHa.
Cxema® | Fpynna skpaxos "Tpynna 1" 4 » X ||CeoiicTea IkpaH cTapToBELIA o/ %
L] ) [ A
©, 0 @, 100% « | e Jez 211
| v Mapamerpm
T >+t craprossii
Onvcanwe
+ [lepexoas < Konnexipn nepexonos >

o Mepexof k SKpaHy < OTCYTCTEYET >

| Mepexog k skpaHy  3kpad_BLINK
- Srpan_BLINK | - Mepexon k skpaHy JkpaH_TON
[ = [ =

5]

ol

JKpaH CTEPTOBLIA

Hran

e

Srpan_TON | I
l

PucyHok 3.47
lMepexon OT 9KpaHa K 39KpaHy MOXET MPOUCXOAWUTb MO Pas3fnMYHbIM COObLITUAM, OIS 3TOr0 MOXHO HacTpPOUTb
HEeCKOmbKO (Konnekumro) nepexonos. Nepexoabl 4O6GaBNATCA aHANOMMYHO OMMCaHMIO BbiLLE.

Ona pepakTMpoBaHUst UM yoaneHus nepexoda crieqyeT BblbpaTb €ro B CBOWCTBaxX 3KpaHa W HacTpoOUTb
COOTBETCTBYOLUME NapameTpsl. MNepexoq GyaeT yaaneH, ecnv B none CNMCOK aKpaHOB MEHIO CO3daHUs nepexoaa
OyaeT CToATb 3Ha4YeHne < OTCYTCTBYeT >.
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CeoMCTEa JKpad 1 B x
= A
7=/l |
v [apametpo
Mran Skpan 1

Crmcanwe
[lepexoosl < Konnexkumn nepexopos >

ISl < OTCYTCTBYET

Mepexon K 3kpaHy JkpaH 2

MNepexon K 3Kpady

l;lllcyH;K ;48_
3.4.2 Npachnyueckmnn usetHoun XXKU

IOna npubopoB ¢ rpadumyecknm uBeTHbIM XKKWN (MMP205) BbIBOA WHOPMaUMM Ha 3KpaH MNporpaMMUpPYeTcst C
NOMOLLbIO rpachn4eCcKnX 3NIEMEHTOB.

QI 140% -
KoMnoHeHTEl 3KpaHa
Tekct (TekcT)

WHavkatop seinondedyd  (VIHAVKATOP BBINDAHERMA) |

YpoBeHb

TekeT (TekcT)

Teker (TekcT)

Wravkatop (Mnawkatop)
Wravkatop (Mnawkatop)

WHankatop  (Muavkarop)

@KHO[‘IKH o B @
‘A‘«HVHSEL’

C EBSC || OK |

PucyHok 3.49

O6nacTtu pegakropa akpaHa:
* nNaHenb 3NIeMEeHTOB 3KpaHa CNyXUT OTOBpaXkeHNsi CMMCcKa pacnonoXeHHbIX Ha None KoMNoHeHToB. Ha
naHenu arnemMeHToB aKpaHa TakKe MOXXHO MEHATb MOPSIAOK rpaddndecknx aNeMeHToB, 3a4aBaTb MM UMEHA;
* norne 3KpaHa CMyXuT N5 pacnonoXeHns rpaddnyecknux aNemMeHTOB;
* KHOMKM CNnyxaT Ang nporpaMmupoBaHnsa KHOMOK npubopa.

Ipaduyeckne anemMeHTbl Ofs PacrofioXeHUs B Morne 3dKkpaHa BblbupaloTcs u3 BUOBNMOTEKM KOMMNOHEHTOB.
OnucaHus anemMeHTOB NpuBeaAeHbl B pasaene basosbie anemeHTs! 6.7.

B pexume cumynatopa 3.5 4OCTYNHO OKHO CUMMYNALMK SKpaHa.
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MNMone 3kpaHa

YpoBeHb

PucyHok 3.50

I'Ipm nepemelleHnmn rpacbwqecxmx 9NeMeHTOB Ha none noAaBndarTCA MNMOACKA3KM C KoopauHataMm un pasmepamum
AnemMeHTa 1 Hanpasndwmne JIMHUN OTHOCUTENTbHO APYTInX 3J1€MEHTOB.

[nsa rpacdumyecknx aneMeHToB 1 rpynn rpacruyecknx aneMeHToB AOCTYMNHbl cneayllme AeNCTBUA B KOHTEKCTHOM
MEHI0:

* KOMMpOBaHuE;

e BCTaBKa;

* yaaneHue;

* MepemelleHne Ha NnepeaHnii U 3agHuM NnaHx;

* BblpaBHUBaHUE.

OeonHoe Haxatvem JIKM no rpacuyeckum anemeHtam TekcT v [lIHaMM4YeCcKuMn TEKCT akTUBMPYET PEXMM BBOAA
TeKCTa, AN OCTalbHbIX 31EMEHTOB OTKPLIBAETCSH OKHO NPUBSI3KM NEPEMEHHOMN.

Ipaduyeckne anemMeHTbl MOXHO NepeMeLLaTh C MOMOLLBHO CTPENOK Ha KnaBmnaType 1 coBepLuatb Apyrue 0encTeus ¢
nomolLLbio codetaHm knasuw 10.

CBoucTtBa rpapmyecKmux afieMeHToB

[nsa oTobpaxeHns CBONCTB rpaddnyecKkoro anemMeHTa Ha naHenu CBOWCTB CreAyeT HaXaTb Ha HYXHbIW 3NeMeHT B
CnucKe aremMeHTOB CrieBa OT MO UMW Ha None akpaHa.

O6wwme anga Bcex rpaduyeckmx aremMeHToB CBONCTBA:

*  UMS 3NEeMEeHTa;
* pasmep — WIMPUHA N BbICOTA B MUKCENSIX;
* KoopAuHaTbl — No ocaAM X 1 Y, TOUYKOM OTCHETA ABMNSAETCH BEPXHUI NIEBLIN Kpal ariemMeHTa.
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CeoicTea TewcT B x

=51 |
v  Brewnwd BuA
Fazmep wpupta 16

W ﬂﬂ‘ll‘l:ﬂ
TekeT Tekct Texkct
+  KoopmHams
x 50
Y: 50
+ lNosenerme
Bumarmocts < He Bwbpana >
v  [pouee
Wrag Tekct
/v Pasmepot
WpiHa 200
BricoTa 50

PucyHok 3.51

Co3aaHue nepexonoB MexXAay dKpaHamum
[ns cosgaHusa nepexofa aKkpaHa Ans rpaduyeckoro Anucnnes cneayer:
1. Haxartb KM no akpaHy B epeBe MeHemkepa 9KpaHoB 1 BbibpaTb HacTponTb nepexonbl B KOHTEKCTHOM

MEHIO MW Ha KHOMKY ... B none MNMepexoabl CBOMCTB akpaHa. OTKPOETCS OKHO pefakTopa Nepexonos.
BbiGpaHHbIV 9kpaH byget oTnpaBHOM TOUKOW ANst nepexoa.

8 Mepexoge! 3xkpana "Jkpan 1" — O x

+ fobaeute nepexon| X

MNepeiiTu Ha skpan Mo v3mMeHeHWo NepeMeHHol

1 |« e Brifpan = - < He suibpana >

QK COTmeHa

PucyHok 3.52

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

B Bbinagatoiiem meHio Mo nameHeHUo nepemMeHHOMN ykasaTb nepeMeHHyo ByneBcKoro TMna, B criyyae
N3MEHEHWSsI 3HAYEHNs1 KOTOpOoW ByaeT BbINONHEH nepexop. MNocne NCNonNHeHUs: Nepexofa 3HavYeHus
NPUBSA3aHHON NEPeMeEHHON N3MeHseTca Ha «0».
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NPUMEYAHUE
El [na co3naHua nepexoaa no HaxaTuio KHOMKU CM. HUXKe.

4. [ns pobaBneHus gpyroro nepexofda crnegyet HaxaTb + [dob6aBuTtb nepexon, Ans yaaneHus
BblENEHHOro Nepexofa crieqyeT HaxaTb X.
5. HaxaTb OK. Co3faHHble nepexofbl byayT oTobpaxaTbcs B CBOMCTBaX 3kpaHa. Mopsaok BbINONHEHNS
nepexooB COOTBETCTBYET MX NOPSAAKY B CBOMCTBAX IKpaHa.
» r_3
Hran Jxpan 1
 [lepexooo < 3Japavo >
[pynna skpaqoe 1.3kpad 2 Varable
Ormcanwe Jxpan
PucyHok 3.53
KHonku
@ Kronkw @
A ||« || » || seL.|[ Esc || ok |

PucyHok 3.54

B HWXHeN 4acTn pegaktopa BM3yanu3auumn pacrnosiokeHO MEHK NMPOorpaMMUpOBaHUSA KHOMOK npubopa. [BonHoe

HaxkaTve JIKM no kHomke OTKpbIBAeT OKHO MPOorpaMMUpPOBaHUS COBbLITMI ONs KHOMKW. [N KaXaoro aKkpaHa KHOMKM
nporpaMmmnpyoTcs OTAENbHO.
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8 Mpynna 3kparos 1.3kpan 1, Beepx — O >

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

MN3meHATL 3HaYEeHKA NneEpPeEMEHHBIX

< He BolfpaHa » b4

+ doBasnTs nepemeHHyo

@ AnuHHOoE HaxETHE V:0

MepexoanTb Ha 3KpaH

< He BnlfipaH > hd X

MN3meHATL 3HaUeHWA nepemMeHHbIX

< He eolBpaHa » X

+ Oofasuts nepemertyio

@ Yaepmanune V=0

MN3meHATL 3HaYeHKA NeEpPEMEHHBIX

< He BbibpaHa » X

4+ NoBasnte NepemerHyo

8] 4 Crmena

PucyHok 3.55

Ons nporpaMmMmmnpoBaHnA KHOMKK AOCTYMNHbI cnegywowine cobbITuS:

* KOpOTKOe HaaTtue (MeHee 3 CeKkyHA);
» ponroe Haxatue (3 cekyHabl T bonee);
* yaepxaHue (0T 5 cekyHA).

[ns KOpPOTKOro 1 AONroro HaxaTus MOXHO 3anporpaMmmMupoBaTb HECKONbKO 06paboTyMKoB (NepexodoB Ha apyrue
3KpaHbl U U3MEHEHWI 3HadyeHus ByneBCKMX nepeMeHHbiX). [ns yaepXaHus MOXHO 3anporpammupoBaTth TOSbKO
06paboTumK n3mMeHeHus 3HadeHun Bynesckmx nepemeHHbIX. OB6paboTunKn BLIMONHSIOTCS B Nporpamme B nopsigke
pobaBneHus.

Ona poGaBneHuss nepemMeHHON criedyeT HaxaTb I Hdo6aBuTb nepemMeHHyl. [na yganeHus
3anporpaMMUpOBAHHOTO AENCTBIS CHIEAYET HaxaTb 2%.

MporpammypoBaHue nepeonpenensieT NoBeAeHMs KHOMOK Mo ymonyaHuio. [Ins Bo3BpaTa Kk NOBEAEHWMIO KHOMOK MO
YMOM4YaHuo cneayet yaanuTb 00paboTymkm cobbiTui 1 3anncatb nporpaMmmMy B Npuoop.

Mocne nporpaMmmMmmnpoBaHnA B MEHIKO KHOMOK 6yp,eT YKa3aHO KOJ1In4ecTBO COBbITWIA ANS KAXKA0M KHOMKMN.
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(®) Knom ®
v H SEL H ESC ‘ oK

»

«

PucyHok 3.56

3.5 Pexxum cumynsitopa

KoppekTHOCTb paboTbl CO34aHHOW MpOorpamMmbl MPOBEPSIETCS C MOMOLIBIO PEeXuMa CUMYMNSTopa, B KOTOPOM
MOENUPYETCA M3MEHEHWE COCTOSIHWI BLIXOAOB B 3aBMCUMOCTU OT M3MEHEHWs! COCTOSIHUIA BXOAOB. CUMYmRsLUS
No3BOMSET NpoaHanM3aMpoBaTh COCTOSIHE CUrHaNoB BHYTPU NporpaMmbi.

[nsa nepexona B pexvMm CUMMyNSUMK CnefyeT HaxaTb KHOMKY b Ha NaHenu UHCTPYMEHTOB UMK BblBpaTh B MaBHOM
mMeHio CepBuc — Pexxum cumynatopa. OTKpoeTcs naHenb CUMYnsLMN.

MaHenb cumynsauum

o B | Nepwon mc: 100 ~  Bpemaunkna: 100 * mc 0w |=:|I
h‘ HYCK SanyCK cumynsaunm B pearnibHOM BpeMeHn
(Y LWar Ha oauH LuuKn MolaroBas CUMyNALWS, BbINOMHAET 1 LMKN NporpaMmb|
1 Mayza Maysa cumynsiLMmn, NOBTOPHOE HaxxaTue NPoAOIKaeT CUMYMALMIO
. OcTtaHoBKa OcTaHoBKa cnMyndaunn, nepesognT pexxmm cMmynaumum B
cummMmynaTtopa nepeoHa4alibHOe COCTOAHME
Mepuopa, mc Mone BBOAa AN 3a4aHWa nepyoaa o6HOBMEHNS MHOPMaLIK Ha

CcXeme B MmuninmcekyHgax

Nonsa BBOAa Ans 3agaHus BpeMeHn UnKna BbINOMTHEHUA NporpamMmmvbl B

BpeMH unkna pexume cnmynatopa 1 Bbl60pa eANHNL n3aMmepeHna BpemMeHun Lmkna

n= OKHO NpocMoTpa OTKpbITL/3aKPbITh OKHO A5A NPOCMOTPa 3Ha4YEeHNIN NepeMeHHbIX Ha
oo Ka)KOOM Luare BbINOMHEHUS NPorpammbl

| b"? Cumynsauma aucnnena | OTKpbITb OKHO CUMYMALMKX AUCnes

BHUMAHUE

Bpemsi LMKna B pexume CUMyNSALMK He TO XXe camoe, YTO BPEMS LuKna 7.2, paccunTbiBaemoe
HenocpeacTBeHHO B npnbope. Bpems uukna moxet 6biTb BbIGpaHO Npon3BOnbHO 1 TpebyeTcs Ans
cumynsuumn pabotsl BpeMeHHbiXx @b — TON 6.2.2.2, TOF 6.2.2.3, BLINK 6.2.3.1. Bce ycTaBku BpemeHHbIX Ob
OyayT oTpaboTaHbl B MPOMEXYTOUHbIX LIarax cuMmynatopa.

CumynupoBaHue paboTbl 6MOKOB YacoB

Ona npubopoB C yHKUMEN YacoB peanbHOro BPeEMEHU OTKPbIBAETCH AOMOMHUTENbHAA MNaHernb, C MOMOLbIO
KOTOpPOW MOXHO cumynuposaTtb nosegeHne ®b CLOCK 6.2.2.4 n CLOCK WEEK 6.2.2.5 Bo BpemeHu.

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

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

1. 3anyck cumynatopa B O4HOM U3 PEXMMOB: peanbHOro BpemeHu ( > ) MK B NOLLAroBoM ( = ).

2. 3apaHue 3Ha4YeHUn BXOOHbIX CUrHaNoB Ha Brokax nporpamMmmbli:
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az 4 Bynesckoe

PucyHok 3.57
3. [MNopbop 3HaveHun napametpos MNMepuon, mc 1 Bpemsa uukna ons ygobctesa cumynsaummn.
4. Bbixog 13 pexuma CMMynauum Ans KOPPEeKTUPOBKU NPOrpamMmbl.

Pexxum cnmynauum pa60TaeT no cnegywowmm npasmnam:

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

+ pabota 61oKoB, HE UMEILLNX CBA3W HW C OOHUM 13 BbIXOAOB Npubopa nnu BbIXoAHbLIM B11I0KOM ceTeBOn
nepeMeHHON, He CUMYNMpPYyeTCs;

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

OkHO npocmoTpa

OkHO NPOCMOTPAa MOXXHO OTKPbITb UITN CKPbITb HAaXXaTtnuem KHOMKU [Ub Ha naHenun cumynauun. OkHo npegHa3Ha4vyeHo
anda npocmoTtpa 3Ha4YeHui nepemMeHHbIX Unn BXO40B/BbIXOA0B Ha KaXXAOM Luare BbIMNOMHEHNS nporpamMmmsbl.

[o 3anycka CUMynsiLMM OKHO NyCTOe.

OKHO NpocMoTPRa

GIEE] 3HaueHwe Twn nepemMeHHoA

PucyHok 3.58

[ns nobaBneHns nepeMeHHoN Ans oTobpaXeHusl CriegyeT HaxaTb B NMycToe nore B kofoHke Ums, 3aTem Ha KHOMKY
Kawa .

MR

PucyHok 3.59

OTtkpoeTcsa Tabnuua nepeMeHHbIX. B Hen MoryT 6biTh BbIOpaHbl NepeMeHHbIe NpoeKTa, BXOAb! U BbIXOAbI.
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PucyHok 3.60

BbibpaHHble nepemeHHble 06aBATCA B OKHO NPOCMOTpa.

OkHo npocroTpa

Hran FHaueHue Tun nepemMeHHDIA

=1

PucyHok 3.61

Takxke nepemMeHHyr MOXHO Ao6aBUTb B OKHO NpPOCMOTpa HaXaTuem MNKM Ha nepemMeHHyr Ha cxeme un BbI60pOM
kKHonkn [106aBUTb B OKHO NPOCMOTpPa B KOHTEKCTHOM MEHIO.

|
13 [ TOBOOL .""_@

@ JoBaEnTe B CKHO NPoCMoTRE

I

1 . . [ TO BOOL

PucyHok 3.62

Bo BpeMA CUMynAunn 3Ha4eHnda nepemMeHHbIX MOXXHO 3ajaBaTb B OKHE NMPOCMOTpPa B KOJIOHKEe 3HaveHus.

Ons nepemMeHHbIX TakKe MOXXHO yKa3blBaTb 3HA4€HNUA Ha CXeMe. [1BoMHOE HaxaTne Ha nepemMeHHyr Bbl3blBa€T OKHO
C nonem BBoAda HOBOIo 3Ha4eHus.
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"‘—'i ap '

IZMEHEHME 3HAYEHWA ot

Hosoe sHaueHwe: 1]

PucyHok 3.63

B pexume cumynsatopa MOXHO U3MEHATb 3HaYeHWs1 BXoOoB Npubopa, Haxunmas Ha Hux. Mo HaxaTuio OUCKpPETHbIE
BXOAbl MEHSIOT LBET U OyneBcKOe 3HayeHWe, [ANs aHarnoroBbiX BXOAOB 3HAYeHWEe 3afaeTcsl aHanorM4Ho

nepemMeHHbIM B OKHE C nonem BBoaa.

13 L.
15 °
Al E.

PucyHok 3.64
3.5.1 Cumynsauua Busyanusaumm

B pexume cumynaTopa gnst npubopoB ¢ LBeTHbIM aucnneem (MP205) goctynHa cumMynsaumst gucnnes u KHOMok
npubopa. Nocne Bxoga B peXmnm OTKPOETCS OKHO, OTOOpakatoLLiee CTapTOBbLIN 3KkpaH npubopa.
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PucyHok 3.65

B neBom BepxHEM yrny OKHa pacnonoXeHbl KHOMKU MacluTabmupoBaHus.

B neBow YacTu okHa pacnonoXeH CNMCOK 3KPaHOB, AOCTYMHbIX B NPOEKTE.

B LieHTpanbHOM YacTn okHa oToBpaxaeTca CUMynALUS 3KkpaHa npuopa.

B npaBo# 4acTu OkHa HaxXO4ATCH KHOMKX ANs CUMYIALMW OENCTBUIA C pearnbHbIMU KHOMKamu npubopa.
PaGota c akpaHoOM

B pexume cnmynaumm 0oCTynHO pefakTupoBaHue crneayrumnx anemMeHToB Bu3yannsaunm:

e [OnHamundeckni TekcT 6.7.4

+  ®opwmbl BBOAa/BbiBoAa int/float 6.7.5

+  ®opmbl BBOAA/BLIBOAA BpEMEHMN 6.7.6
+  ®opmbl BBOga/BbiBoga IP 6.7.7

Pab6oTa c kKHONKammu
KHoMKM B NnpaBon 4YacTu OKHa NpefHa3HayYeHbl A1S CUMYNALMM AENCTBUIA C peanbHbIMU KHONKamu npubopa.

[encTBusi KHOMOK 3aaloTca ANs Kaxaoro akpaHa. [enctBus kHonok obpabaTtbiBatoTcs Ans aKkpaHa, KoTopbli B
TeKyLlen MOMEHT oTODpaxaeTca Ha OCHOBHOW 0BnacTu okHa.

YnpaBneHne KHoMkaMy CUMYnSLMN MOXET OCYLLECTBIATbCSA knasuwamn Q, W, E, A, S, D, Z, X, C. HaxaTue KHoOnok
Ha KrnaBmMaType aKTMBHO TOMbKO €CIIN OKHO CUMYNSLIMM BU3yanM3auumn HaxoamTes B okyce.

Mpun nowwaroBor CUMyNALMK yaepXaHne KHOMoK He paboTaeT.

3.6 HacTpowuka nopTta 1 nogknioveHune npubopa

YUT06bI OTKPLITE OKHO HacTponkn nopTa, cneayet BbiopaTth B rmaBHoMm MeHo Mpubop — HacTpowku noprta nnm
HaxaTb Ha nHamkatop COM B cTpoke cocTosHus 2.7.

B okHe HacTtpomka nopta BbiGupaetcs Homep mcnonbdyemoro COM-nopTta n agpec nogkniovaemoro npubopa,
OoCTallbHble HaCTpOI7IKVI CbI/IKCI/IpOBaHHbIe M BbIBOOATCA ONA CrpaBKA.
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Hacrpoiika nogeniovenus npubopa *
Tun coemmetna
MocneposaTensHbIA NopT -
+  [lapamMeTps NoAKMoYEHMA
OrcyreTayer v
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

MopgknioyeHme npubopa no USB

PucyHok 3.66

[ns nogknioveHus npubopa k MK yepes nopt USB cniegyer:

1. YctaHoBuTb aparBep USB, KOTOPbI 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 KOMMNEKT Ans nporpammupoBanns MNP-KM20 nnn kabenb ans
nporpaMMmnpoBaHns U3 KoMMekTa noctaskm npudopa. Homep amynupyemoro COM-nopTa MOXHO y3HaTb B

Oucnetyepe yctponcts OC Windows.

g Jducnetuep yoTpoicTe — O

®aiin  [Jedcteme Bwg Cnpaeka

&= T E HmE e

[ Komnsrotep
g Kontponnepe IDE ATASATAP
i Kontponnepe USE
<; KoHTponnepel 3anomMuHaoWmE yCTpoRcTE
=1 Monutope
}3 MEILLN 1 MHEIE yKaIBIEHILLME YCTPORCTES
= Ouepean nevatw
KB MeperocHbie ycTpoiicTea
v T2 Moptel (COMuLPT) s
2" Owen PR200 (COM3)
¥ Mopt npunTepa (LPT1)
"'? Mocnegoeatenedeii nopr (COMT)
[l MporpammHele ycTpoicTea
D Mpoueccope
£ Cereerie aganTepel

PucyHok 3.67
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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 3.68

MopgknioyeHue npudbopa no Ethernet/Wi-Fi

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

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

56

B okHe HacTpomka nopTa B Bbinagatowiem cnucke Tun nogknoveHns BoidopaTth NocnegoBaTenbHbIN

Besectn Homep COM-nopta un agpec npubopa (no ymonyaHuio — 16) B okHe HacTpownka noprta n HaxaTb
OK. Ecnu nogkntoyeHne KOppeKTHO, TO B CTPOKE COCTOSIHMSA 0TOBpa3nTCa HaumeHoBaHWe NOAKIHYEHHOro

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

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

Tun coemmerma

Ethemet / Wi-Fi -
+ [NapameTps NoAKMoYEHMA

|P appec 127.0.01
IP appec

IP appec npubopa QnA NogKnoyeHA

QK Ctmena

PucyHok 3.69

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

3.7 3anucb nporpamMmmbl B npubop

3anucb nporpamMmmsbi B npudop

A Eynwvéﬁgzl&roqewom npubope yxxe ecTb paHee 3anvcaHHas NporpaMmma, T0 OHa 3aMEHSIETCS HOBOW.
CospgaHHagd nporpamma 3anucbiBaetcs B [13Y npubopa.
[nsa 3anvcu nporpammel B npubop cnegyert:

1. TMogkntoumTb Npmbop K MK.

2. TlMogaTb nuTaHwe Ha Nnpubop, ecnu TpebyeTcs.

3. HacTpouTb napameTpbl COEAUHEHUS], €CIN B 3TOM €CTb HEOOX0AMMOCTb.

4. 3anucaTtb nporpammy B Npnbop, HaxaB KHOMKY £| Ha NaHenn MHCTPYMEHTOB UMW BbIGpaB B rMaBHOM
MeHio @ann — 3anucaTtb NporpaMmmy B npubop.

NMPUMEYAHUE

Mepepn 3anuckio nporpammel OWEN Logic npoBepsieT COBMECTUMOCTb C Bepcueit BCTpoeHHoro N0
npnbopa. Ecnv oHn He coBnagatoT, To 3anycTuTcst o6HoBneHne BctpoeHHoro N0 7.3 npubopa,
3aTeM nporpamma 3anuLieTcs B npnoop.

Mporpammupoeadne npuiopa

Ctmena

Janck HACTPOEK MPOSKTA. ..

PucyHok 3.70

Ecnu 3anucbiBaeTcsi nporpamma C HacTpolkamu Ans Opyron mogenu npubopa, TO MosIBUTCHA criedytoulee
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 3.71

Ecnv npubop 3awumiieH naponem (cMm. pasgen MNaponb 4.6), To ans 3anucu nporpaMmmbl B npubop TpebyeTcs BBeECTH
napone.

Beectw napons X
YCTpoiCTED SalWMLEHD Naponem

Beemate napone

Otmens

Otmena
PucyHok 3.72

CooTBeTCTBYOLLEE YBEAOMIIEHNE NOSABUTCA BO BpeMsa nogkntodeHnsa npubopa k NK. BeegeHne napons Tpebyetca
TONbKO 0AMH pa3 Ha Bce BpeMmsi ceccun pabotel ¢ OWEN Logic. [1na NnoBTOpHOM 3anucu nporpammel (daxke nocne
nogcoeanHeHus 3aHoBo npubopa k NK) BBegeHne napons He noTpebyeTcs.

OWEN Logic x

Ha BawemM ycTpoicTEE YCTAHOBNEH Naponk. HekoTopuie

d)}'I'KL.I"V HEAO CTYNHbI. Bbl MOMETE BEECTH ErO Cpasy W
Npogom«HTE DE'SDT}' WK BEECTH E70 MOZME.

PucyHok 3.73

NMPUMEYAHUE A
El Cpaay nocne 3anucy nprGop nepexoanT B paboynii pexnm 1 nporpaMmMa 3anyckaeTcs aBToMaTUYecKu.

MepeknioyeHne OWEN Logic B pexxum OFFLINE

Pexxum OFFLINE cnegyeT ucnonb3oBaTtb, ecnu B AByx unu 6onee npunoxeHussx OWEN Logic Ha ogHom [K
HaCTpoeHa nepefaya gaHHbIX B 0AMH npubop. MpunoxeHus OyoyT noovepenHo 3aHMMaTh NopT, 3arpy3ka B npubop
B TAKOM Crny4ae npepBeTcs.

MprnoxeHus, KOTOpbIEe HE JOIMKHbI OCYLLLECTBNATL 3arpy3ky, crieqyet nepesecty B pexxum OFFLINE.

Pexxkum OFFLINE BkntouyaeTcsa/BbIkIHO4aETCs KIMKOM MO MMEHM Npubopa B CTPOKE COCTOSAAHUS 2.7 UMK B [MaBHOM
meHio CepBuc — Pexxum OFFLINE.

3.8 OHnanH oTnagka

PeXnum oHMaiiH oTnagKku CnyXuT AJisi TECTUPOBaHUS MPOrpamMmbl C peasibHbIMW 3Ha4YeHUSIMU ¢ BXOZOB npubopa. Ons

2
3anycka pexvma OHNavH OTMafKku CneayeT HaxaTb Ha KHOomKy = Ha naHenu uHctpymeHTtoB, OWEN Logic
nepe|7|,qu B pexnm OHNanH OoTnagku, B HEM HEBO3MOXHO BHOCUTb USMEHEHUA B NMPOEKT. OTKpoeTCﬂ naHernb OHNamnH
otnagkun. OHNavH oTnagka NpoBOAUTCS TOMNbKO C NOAKMYEHHBLIM K MK npubopom.

NocnepnoBaTenbHOCTL U NpaBuna paboThbl B peXXnumMme OHNanH OTNagKu

OHnaiiH oTnagKy MoXHO NPOBOAUTbL TOMLKO MOCKIe 3arpy3ku nporpammel B npubop. Mporpamma B npubope AomkHa
COOTBETCTBOBATH MPOrpaMme Ha cxeme rnpoekTta. B npnbope fomkHa GbiTb COOTBETCTBYIOLLAS BEPCHS BCTPOEHHOTO
MO 7.3.

[ns npoBegeHna oHNanH OTragku cnegyert:

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

2. HPOBepMTb NOrnKy pa6OTbI nporpamMmsbl C pealibHbIMM 3HAY4EHUAMU HA BXOOdaxX np|/|6opa , KOTOpble
0T06pa)Ka}OTC$-| Ha cxewme.
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PucyHok 3.74

Y
3. [nsa BHeceHus KOPPEKTNPOBOK BbINTU 13 pexnma OHMNaWH OTNagaKM HaXxaTuem Ha KHOMKy *=.

OHnainH otnagka AOCTYMHa TONbKO AN CXeMbl MpoekTa (A5 NpoBepku paboTbl MAakpOCOB CriedyeT UCnonb30BaTh
pexum cumynsaumm 3.5).

PyyHas 3apaya 3HaYeHUM

B pexxume oHnanH otrnagky Ha Bxodbl pyHKunn, @b 1 MakpocoB MOXHO 3agaBaTb COBCTBEHHbIE 3HAYEHUS!, KOTOpble
He OyayT 3aBMCETb OT 3HaYeHWn C BXoAoB npubopa. Ons 3agaunm coOGCTBEHHOrO 3HAYeHWs B peXxvMe OHManH
OTnajKu cnepyeT HaxaTb Ha Bxog 6noka n BBECTU HOBOE 3HaYeHMe.

zmeHEHE 3HAYEHKA n

HoBoe sHaueHWe: 1 =

?}E{F‘HKCHDOBETI: SHIYEHWE

[lpuHATE OTmena

PucyHok 3.75

Ecnn YCTaHOBUTb rasioyky 3aCbVIKCVIpOBaTb 3Ha4YeHune, TO HOBOE 3Ha4YeHne 6yp,eT JencTeoBaTtb B TEYEHNE OQHOro
paﬁoqero LUKIna 1 N0 OKOHYaHUn CGpOCVITCFl [0 3Ha4YeHudA C npm6opa NI NCXoaHOro 3Ha4vyeHud.

B TeyeHne gencTansa HOBOIO 3HAYEHUSA OHO BbIOENAETCA XKEeNTbIM LIBETOM.

PucyHok 3.76
Ecnu 3adoukcupoBaTh HOBOE 3Ha4YeHME, TO OHO ByAeT AENCTBOBaTh KaXabl paboyumii UMK 40 U3MEHEHMUS BPYUYHYHO

Ha gpyroe unu A0 OTKMYeHus dumkcauun. Pukcaumsa 3HadeHun cbpacbiBaeTcs B Crydae BbIXOAa M3 pexuma
OHNamnH otnagku. 3acnkcMpoBaHHOe 3Ha4YeHe OTMEeYaeTCH Ha cxemMe cregyoLwmum obpasom.

PucyHok 3.77
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YcTpaHeHue Henonaaok

B cny4yae o6pbiBa CBS3M ¢ NpMOOPOM peXnmM OHMarH oTnagku copocutcs Yepes 10 cekyHa, u npnbop nepenger B
pabounn pexum. Ecrnim ycnetb BOCCTAHOBUTbL CBSA3b, TO OHMAWH OTNagka NpPOAOIHKUTCH, HO 3adMKCMpOBaHHbIE
3HaveHus byayT cOpoLLEHbI.

BoccTaHoenenwe cessn ¢ npubopom — O >

B mpouscce oHnaifiH oTNaaKK NpoM30LWINa NoTepA cBA3M © NpuBopom. MaeT nonbimaa
BOCCTEHOBWTE CBASE.
MNonpoGyiiTe BRINOAHWTE Clegyowme JeRCTEMA ANA BOCCTAHOBNEHWA CBASW C NpuBopom:

1. MNpoBepeTE COSOMHEHWE C NpWEOpaM
2. MNepezarpysute npubop
3. Ecrw peficTemA 1-2 He nomorni, HaxmuTe KkHonky ' danes”

Nanee CmaeHa

PucyHok 3.78

NPUMEYAHUE ‘ .
El [ns kaxgon moandukaLmm npubopa ectb Npeaen nepegaBaeMblx 3HaYEHU B pEXMME OHMalH OTMNagKu.

Ecnu Ha cxeme oTobpaxaloTcs NycTble A4ENKN 3HaYEeHUI, 3HaUMT cpabaTbiBaeT orpaHuyeHne, u cregyer

yBENMYNTb MacuTad cxembl, YHTOObI MEHbLLE 3HAaYEeHUI Nonaganu B «BUANMOE OKHO». 3admkcupoBaHHble
3HaYeHUs ocTalTCH 3adUKCUPOBAHHBIMU, €CMX HE NMonaaatoT B «BUAUMOE OKHO», HO COKpaLLaloT npeaen
nepegaBaeMbix 3HAa4YEHWUI, TaK Kak 3aHMMatloT obnactn namsaTy.

3.9 CBepeHMs 0 NpoeKTe

Ons 3anyckKka OKHa CBepeHusa o npoeKTe crieayer BbI6paTb B rmaBHOM mMeHo ®ann — CBegeHus o NMPOEeKTe....

Bknaaka «O6wue»

Ha Bknagke O6wme copepxutca uHgpopmaums o Bepcnsx OWEN Logic, B KOTOpbIX co3gaBancs U U3MeHsncs
NPOEKT.

CBEAEHHA D NPOEKTE >
OBwwe | Anropuma
BepcuA cpenbl paspafioTiW, CoSAABWEA NPOSKT: 1.13.184.17394
Bepowua cpenkl pazpaboThK, WSMEHWBLLAA NPOSKT: 1.13.184.17354
oK CTmena

PucyHok 3.79

Bknagka «<Anroputm»

Ha Bknagke ARMropuTM MOXHO YKa3aTb M MOCMOTPETb MHGOPMALUIO O rpyrnne, HOMepPe U BepCcuMn NporpamMmbl s
oTobpaxkeHnsa B okHe HdopMauun 7.1 0 nogkntodeHHOM Nnpubope nocre 3anucu.
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CBEAEHWA O NPOEKTE s
Ofwme | Anropu
[pynna: TRM1033
Homep: 0101
Bepcun: 0 : 2 . 1
oK CTmena
PucyHok 3.80

+ [pynna - onpegensiet rpynny (CEMeENCTBO) anropuTMoB;

* Howmep — onpenenseT HOMep 1 NO3BOMISIET OTNINYATL CXOXME anropuTMbl B pamKax rpynmbi;

+ Bepcusa — onpegensieT Bepcuio anroputma. PekomeHgyercst Ang 3agaHus Bepcumn UCnonb3oBaTtb oopmaTt
Semantic Versioning.

Ons npmnbopos MNMP103 n NP205 goctyneH napametp Ums.

CBEAEHMA O NPOEKTE x

OBwme | Anroputm

Mnas:
lpynna:
Homep:

Bepcua: 0 . 0 . 0

OK CTmeHa

PucyHok 3.81

3.10 MeHeaXXep KOMMOHEHTOB

MeHenxep KOMMOHEHTOB CIYXXWT ANSA 3arpy3ku B NPOEKT KOMMOHEHTOB U3 OHnanH-6a3bl komnanm OBEH (Tpebyet
nogkrtoyeHne K MIHTepHeTy) 1 ynpaBneHus KOMNoHeHTaMu, KoTopble xpaHsTcest Ha K.

[ns 3anycka MmeHegepa KOMNOHEHTOB crefyeT BblbpaTh B rmaBHOM MeHio Pann — MeHeaep KOMMNOHEHTOB.

Bknagka «OHnanH-6a3a»
Ha Bknagke OHnanH-6a3a otobpaxkaeTcs CNMCOK KOMNOHEHTOB M3 OHNarH-6a3bl komnaHum OBEH.
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'8 Mensguep komnonsHTos

Orrain =2 Bydinpotons

Komnomeme:

Bee

Karercamr

AHENCroske MoEtpaace. .
Wehirors ceTenb yoTpo..
[ycxpereas npechpazos
Tervuzcuns anemeHTs)
Ora Bermanaum

Ofiame

Tenaparopel
VIDaEnROILEe 1 DTV ..
[ema vapema

Perpnsope

Tadrmere) 4 cusTaiks

e etsm

Pafora ¢ meosan

Pafore & sepanam

Pagynstar onepatyi

=8

RiPd B3 B B da U)W OO

[#] Dot O

C nnasaoued sanatol

Data cosaanian. 20 asryera 20187,

[zma waveHein: 20 aeryera 2018

KycouHo-nuHeiiHaa annpokcumauus Ha 10 Touek PLA

LaTop. petera

Toymna: Aranorostie rpeotpaaceaHin

DOeeryn: Bea rapons

Connemarued 20 aToR

C nnasaowes sanamod

C nnanarmie aanaof

C nnasaowed sanard

C nnemarnef 300 AToR

C nnasamued 3a0atod

CnnanardeR aon aTod

Sanpy s B NPOEKT E_ BarpysuTe & Gelnsctery Manck x
s « | Drucarme Ebnvoexa | Mpaes -
ME1T0-24 v v |
1 " "
' v v
w '
[MB1T0ax v v
ME110-16% W v
ME110E2 v v
MKTT0-4% 4% ~ \/
ME110-8%. 4% v s Beon
MU « o X7
[mutioan - - "
MY¥110-% 8PK o o x5
A 1104 18P v v x4
148 v . X3
v v I x
MET10METI0 v v x
B |cra v v 1] e
1 o
[ ¥onewno seinamsess 0
PucyHok 3.82

Bbinagatowee meHio KOMNOHeHTbI No3Bonser OT(*)I/IﬂprOBaTb CNNCOK No Tuny:

?E MeHeg#ep KOMNOHEHTOE

OHnaitn Basa | BuBmuoTeKa

KomnoHeHTsI

Boe

Bce
Makpock

|llaBnoHel ceTeBLN yCTPORCTE

PucyHok 3.83

Makpochbl 4ONOMHUTENBHO pasferneHbl Ha KaTeropumn B 3aBUCMMOCTU OT Ha3HaYeHUs:

KaTteropun

AHanoroeele Npeobpasos...
llaGnoHel CETEBRN YCTRO ...
Dycxpetbie npeoipasos. ..
Morvyeckre anemMeHTsI
[na BeHmanAwan

DEwme

eHepaTopbl
Yrpaenawwme 1 perynip...
DNaTa v BpemMA

Perynatopel

TaAMEDBI 11 CYETUMKM

DNon. dyHKwA

PaboTa ¢ exopamm

PaboTta © akpaHom

PucyHok 3.84

— —
E == ]

[ T O TS R A G L I B = B Ry =

lMonHoe onncaHme KOMMOHEHTa MOXHO MpoYnTaTh, BblAenuB ero B cnucke. OnmMcaHne KOMMOHeHTa oTobpaxaeTtcs B
npaBon YacTu okHa. [Ina oTobpaxeHuns NOMHON AOKYMEHTaLMK K KOMMNOHEHTY TpebyeTca Acrobat Reader.
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B MEHESKER KOMNGHEHTOE = m) >

| Denain Gecsa | EydinucTana

1] 3a 7 - 3o el Mo | 1
Bl svomsmr)| |Gty ondicy e * || Pacyer Bpemenu unkna. Bepensa 1.00 CycleTime
Hmriterraa ] [ Onecarine SufrvomeRn | Moasst
Bee - [0 £ B.5EL Ewrap-i Bfiop. Bapaen 1.00
Fiamaropiis, L1 [onde Fod? | Feptimnn e G roecf bt 2. Deva cosganan. 30 aerycra 2078 ¢ ferop: Osen
AHENCroBsIE MPEOtoasos. . 50 [0 & GoleTme_ Pacer moeserm warnn Bepons 1 ——— b - _
HiaGanied s sepEt yeuN 18 0| £ |Evert_Log  ypran cofismah ne 24 senncn B - = W ot ke
pMcsper et b O] £ |Gef_gprt_ Mpapwac no dra roucem. Bepona 1.04 Doonym: Bearapans
Morusecsue snesme s 5 1— !
Ina Bermanmpw = | i || £ |OoeMmer_ Tafssp nepafom + cetum s
O & |2
lerepaTomn: 5
Yrpoanamame n peryvp 5 a =
Bwoa Tt Onicarue
Dara v epess 4
S i T
Taftrepal 0 st 4
Don. ey 3
Pardots o mxonavn 2 Eemog Tl Onucanse
Padora ¢ skeanom z |un_Cyclefns) | C nnagarciel zansmo
Peaynurar oneppwdt = A DumGen ) [# Yereturo sunanmmena: 0 Hapan

PucyHok 3.85

YTOObI KOMMOHEHTHLI cTanun OOCTYNHbI oe3 noAgKn4vYeHnsa K MHTepHeTy, cnegyet X oTMeTuUTb rariloMKom U Ha)aTb
KHOMKY 3arpy3uTb B 6MBNMOTEKY — KOMMNOHEHTbLI 3arpy3siTcs B JIOKanbHOe XpaHunuiie u 6yayT oTobpaxaTbcsi BO
Bknagke bubnuoreka.

UTo6bl cpasy 3arpysuTb KOMMOHEHTblI B TEKYLUMIA MPOEKT, criedyer UX OTMETUTb ranoykod M HaxaTb KHOMKY
3arpysutb B NPOEKT — KOMMNOHEHTbI OyayT fobaBneHbl B NaHenls Bubnuoreka KOMNoHeHTOB B pasaen Makpochl
npoekTa.

YcnewHasa 3arpy3ka KOMMOHEHTOB B JIOKaNbHOE XpaHUIMLLE WM TEKYLMIN NpoekT OyaeT oTobpaxeHa B CrMcke
3ereHou ranoykomn B rpadpax bBubnuoreka n NMpoeKkT COOTBETCTBEHHO.

[na nogkntoyeHnsa ceTeBoro wabnoHa K kKoHdwurypaumm npubopa cregyeT BOCMNONb30BaTbCA peKOMeHAaunsiMn
pasgena Pexnm Master 4.3.2.2.

Bknapka «bubnuorteka»

Ha Bknagke Bubnuorteka otobpaxaeTcs CoOAePXMMOE JTIOKanbHOIro XpaHunvia koMnoHeHToB Ha MK nonb3oBartens.
[ns 3arpy3kM KOMMOHEHTOB B TEKYLLMI NPOEKT criedyeT BblAeNUTb HEOOXOANMbIE KOMMOHEHTbI U HaXaTb KHOMKY
3arpy3uTb B NPOEKT — KOMMNOHEHTbI 6yayT AobasneHbl B naHens bubnuoreka koMnoHeHTOB B pasgen Makpochl
npoekTa. YcnewHas 3arpy3ka KOMMNOHEHTOB B TEKYLLMIA NPOEKT ByaeT oTobpaxeHa B CMMCKe 3€MEHON ranoykon B
rpadbe MpoekT.

8 MEHESKER KOMNGHEHTOE = m) >
Ovnaan fzaa | wbnuotesa
[ smearmomose | (| B [f)  [Mowo x Mue
HomnonenTs: O Mg Cracarvie Darnvemenicrus Mpoest i DOara cosnasen. 10 aeryoia 20181,
[r— [0 @ me1ieax 018 5:32 o
Bes rpyms: 12 || IO B MKT0-004% 1 o ]
TerepaTops: 1 1 e I & (L] Tn Amec —
iz 00 B Men: 4 | nepaMaHHod LB perveTa i
5 | O3 [muiosd | o CTW LenouwicnesHos | 43539 PEMUCTD KOMIHIHONO £N06BE
ool MU110-EH 002 2E 5337 v REF Liensucnernos | 50009 PervcTn annarwo no mTepdecy
Ho My 1103 18P K 10082018332 - STW Lsnccrienios | 50133 PEFUCT 6N0BS COCTORHHR
{12 My 1104 8F% 10082018932 v MaY U noiancrermos | 50205 A e T e
I v Lsnzwmcrernos | 16139 Tows aowramear 01, A
[0 @ nrxoexaxx o :F Lencumcnessos | 16129 Yzemomal 1, Ml
O O nemeoneTis o |y | = 16115 Hanprxese snespogsrar=nsll 1 B
0O @ o T - W Usnosmcnesos | 16053 MownocTs. «Br
O [w" T ~
-
Peaymraroncoped - [ A Dwebor [ ¥ereurse sonomene: 0 ELE Y
PucyHok 3.86

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

El NPUMMEYAHUE
\Owen Logic\Library\

MeHep,>|<ep KOMMOHEHTOB noaaep>xuneaet crieayrouime (byHKLI,I/IM ynpasneHna KOMNoHeHTamMu:

. E‘— UMNOPT dhaina B NnokarnbHOe XpaHuIuLLe;
. — 9KCMOPT dhaina n3 NokansHOro XpaHunuLla;

o M=l yoaneHune Bbl6paHHbIX KOMMOHEHTOB.
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MMnopT KOMNOHEHTa

C nomoLLb0 MMMopTa MOXHO 3arpysuTb XpaHsiimecs Ha MK KOMMNOHEHTLI, HO He BXoAsllMe B COCTaB NoKanbHOro
XpaHunuua.

Ons MMIMopTa KOMIMOHEeHTa cleayeT:

1. Haxartb KHOMKy E .

2. B nosiBuBLIEMCS OKHe BbIbpaTb Goannbl AnNg umnopra.

3. HaxaTtb kHonky OTKpbITh. Darnbl oTobpassaTcs Ha Bknagke Bubnuoreka.
3KCI10pT KOMMNOHEeHTa
C nomoLbto 3KCnopTa MOXHO COXpaHUTb Ha MK KOMNOHEHTLI AN AanbHENLLIEro NU3MEHEHNS UK NepeaaYn.
[lns aKkcnopTa KOMMOHEHTa CreayerT:

1. OTMeTUTb ranoykor HeobxoamMmblii KOMNOHEHT BO Bknaake bubnuorteka.

HaxaTb KHOMKY g
B nosiBuBLUEMCS OKHE BbIOpaTh NyTb AN 3KCnopTa.
HaxaTtb kHonky OK. KOMNOHEHT coxpaHuTcs B BUAe darvina no ykasaHHoMy nyTu.

Mpoyee

[ns gokyMeHTaumm K KOMMOHEHTY OOCTYMNHbI OYHKL MM B COOTBETCTBMM C YCTaHOBMNEHHOW Bepcuer Acrobat Reader,
B TOM 4mcre coxpaHeHue danna B popmare pdf u nevatnb.

,D,J'Iﬂ OTO6pa)KeHVI$| pe3ynbraTtoB onepauMVl B MeHe)Kepe KOMINOHEHTOB clieayet HaXaTb  KHOMKY
PesynbTar cnepauqii = = . .

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

Pesynetat onepaumid Owmticn: 0 Yenewxo snnonseno: 5

(100M) - Makpoc sarpyxeH B npoekT
SEL_FLOAT - Makpoc 3arpyxeH B NpoekT
(1001 - Makpoc sarpyxeH B NpoexT
(10M) - Makpoc sarpy*eH B NpoeKT
(500M}) - Makpoc 3arpyxeH B NpOEKT

PucyHok 3.87

3.11 PaboTta ¢ makpocamu
MaKDOC — 3TO NONb30BaTENbCKUM arnropuTMm and ncnornb3oBaHUA B NMPOEKTE.

OcHoBHbIe AeNCTBUS C MaKpoCaMu:

+ coxpaHeHue B bubnunoteke KOMNOHEHTOB 6 AN AanbHENLLEro NCNONb30BaHWS B MPOEKTE;
* 3KCMoOpTUpPOBaHUe B haiin Ans UCMONb30BaHNSA B APYIUX MPOEKTAX;

*  MMNOpPTMpPOBaHMUE CO3aHHbIX paHee MaKpOCOB;

* 3arpyska 13 oHnainH-6a3bl B MPOEKT.

CospaHune MaKpoca
[ns cosgaHns makpoca crnegyer:

1. Bbibpatb B rmaBHoM MeHio ®@ann — Co3garb Makpoc. B oTKpbiBLUEMCA ANANOroBOM OKHE 3a4aTb
KONM4YeCcTBO BXOA0B U BbIXOAOB B Makpoce:
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Co3gaHve BX040E WM BEIXOL0E ot

KonuwyecTeo BXOO0B: 5

KonmuecTeo Boixoaos: b=

PucyHok 3.88

NPUMEYAHUE
KonunyecTtBo BXO4OB M BbIXOA0B MOXHO U3MEHWUTL MOCIe CO3[jaHnsl Makpoca

[i]

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

8 OWEN Logic

Paiin Bua MpwSop Cepewc FPacwwpeduA  [NomMows

DOE = Sl

Cxema® | Makpoc "bes nmeHn"*

B # e st@ e | 1,0

goHedye daxYaHa [y

PucyHok 3.89

KonnyecTBo BX040B M BbIXO4OB MOXHO YBENU4YNTb C NOMOLLbIO KOHTEKCTHOIO MEHK pefakTtopa unm c

NMOMOLLIbKO KHOMOK + n + .

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

i Q4 Mrma rpynn

MNapone ooc

|+ JoBaeuTe ExoA I

'Q.|. JobaEnTE Bxo . QS

— CEOWCTES —
X | P

PucyHok 3.90

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

3. 3apaTb MMSA 1 onucaHue ANA Makpoca Ha NaHernu CBONCTB.
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5.

CeoncTea Makpoc "Bes mMeHn” B x
= A
v Nokyment

Wwpwha xoncta, mm - 358
Bwicota xoncta, mm 100

v Makpoc
Hran Bes umetn

Ormcanwe OrcytcTeyeT
AeTop

WA rpynnes

MNapone gocTyna

Viran
BeegwTte wMA makpoca oo 10 cumeonos.

PucyHok 3.91

BseaeHHoe vMs ByaeT ykasaHo B 3arofioBKe pefakTopa MakpoCoB M Ha CXeme.

Ons onpeaeneHnda tTmna n UMeHu BXOO0B/BbIXOO0B BbI6paTb BXOA4 U BbIXO4 U HACTPOUTL €ro Ha naHenu

CBOWCTB.

CeoicTea 04

S || EZa

v  Makpoc
[irA BbXOOA B Makpoce
Tun BeIBORA

v [pouee

KorMmeHTapHiA

QS

PucyHok 3.92

Q4
Bvnescros

[lanee MoxHO 3agaTb «BUOUMOCTb» M3 nporpamMmmbl yCTaBOK b, ncnonb3oBaHHbIX B MakKpoce.

CeoncTea TP

A | |[EE
TP ~ Maxkpoc

MacwTalh spereti
OnuTensHoOCTE MMOyNeCa
| % MNpouee

KommeHTapmi

By

T ' ) W

Q3

PucyHok 3.93

n B x

Wenonesosanve B Makpoce Het

m—

1]

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

Mocne Bbl60pa BapunaHTa [a nosiButcs BbinagaoLwmii CNNCOK nepeMMEHOBaHMe nepemMeHHbIX C

nepeyvmcrieHMeM oCTynHbIX nepeMeHHbIX. Hanpmumep, ons b BLINK:
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CeolicTea BLIMK B x
= h
~ Maxpoc
[NepermeHoBaHe NepeMeHHBIX < CrMcoK uMeH... = e
Mcnonesosanve B Ma SO OToBpaxeHue B
 [lapametp Th p MaKpoce
Macwralb spemer | Macwraf BpEMEHI MacwTab spemeHi
OnuTenEHOCTE BKN. G
v 0 T OnuteneHocTe BKN. cocTo... | JANWTENEHOCTE BKN. COCTO...
MacwTal spemeqn | MacwTal spemenn MacwTat spemetin
HnuensHocTs oTkn. ¢ OnuteneHocTe oA, cocT... | [nWTensHOCTE OTKA. COCT...
+ [lpouee

KorraeHTapui

MNepesmmerosarme ne;;e_mﬂ-n-l:nc |

PucyHok 3.94

6. [locne co3gaHns Makpoca 3anycTuTb pexum cumynsaTopa 3.5 1 NpoBepuTh NOMMKY ero paboThbl.

7. Tllepepn coxpaHeHMeM Makpoca MOXHO 3anonHuTb nonga: Uma, OnucaHue, ABTop, Umsa rpynnel u MNaponb
pocTtyna.

CeEoicTES Makpor "Bes MmeHn”

= A

w  [lokymeHT
LipiHa xoncTa, me
BricoTa xoncTa, mam
MR

Onucanue

ABTOD

Mapone pocTyna

158
100

W
Bes umeHM
OtcyToTBYET

Hma rpynns
3apaeT WMA rpyNnbl No KOTOpoMy Makpoc B
BMONMOTEKE KOMMOHEHTOE By 0ET CrpyNMMpoBaH.

PucyHok 3.95

PekomeHayeTcsa 3agaBaTtb HeMMHHOE M NOHATHOE MMst Makpoca. Cogepxunmoe nona OnucaHue
oTobpaxaeTcs noa nsobpaxeHnem makpoca B naHenn bubnnoreka KOMNOHEHTOB.

Ecnu naponb He 3aaaH (none Maponb He 3anofnHeHo), To AOCTYN K PEAAKTUPOBAaHMI0 MaKpoca OTKPLIT Ans
BCEX.

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

Makpoc MOXXHO COXpaHuUTb, BbIGpaB B rmaBHOM MeHo ®dann — CoxpaHUTb MakpoC Kak v Haxas Ha

KHOMKY E] Ha NnaHenn peagakropa MakpocoB.

COXpaHeHHbIIZ MaKpOC AOCTYNEeH TOJIbKO ANnA OTKPbITOro NpoekTa, OANA OTKPbITUA Makpoca B ApYyrnx
npoeKTax ero crnenyet akcnopTuposaTthb.

Bbi6paTth pasgen Makpochkl npoekTa Ha naHenv BubnuoTeka KOMNOHEHTOB U NEPEHECTU MaKPOC Ha
XOMNCT NpOoekKTa.
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F ¥ || BUBMMOTEKE KOMNOHEHTOE

avil & X

g
SR
a3
= QR |

CospnaHune MaKpoca Ha cxemMme

Makpocbl npoeKkTa

i W Macros 1

Orcytctayer

4 Macros 2

OrreyToTeyer

'F}{ DYHKLMA
'Fb DYHKUWOHaNbHBIA Dok

M Makpocel npoekTa

PucyHok 3.96

MaKPOC MOXHO C034aThb, BblAennB 3rieMeHTbl Ha CXeMe npoeKkTa u Bbl6paB B KOHTEKCTHOM MeHo Co3paTtb MaKpocC.

Ha mecTte anemeHToB nosiBuTCS 6ok MaKpoca.

AND |

ﬁ Konupoeate

. YOanWTe KOMMOHEHT

| £ Cozpate makpoc

CEOHCTES

PucyHok 3.97

Bxodbl U BbIXoAbl Makpoca MMEHYHOTCS COMTIacHO NMOACOeAMHEHHBIM BO BPeMsi CO3[aHusi MaKkpoca 3rieMeHTaM U
6rnokam. Ecnu k Beixogy mMakpoca NpucoeaMHEHO HECKONbKO SNEMEHTOB, TO BbIXOL MMEHYETCS Mo ymonyaHuto (Qn,

rae N — NopsOKoBbIN HOMEp BbiXo4a Makpoca).
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I1 05 o 01 11 pmr o o L) e
= [ R [ Makpoc1l —
12 (= |NI‘I — = Q2 I2 = 4»“11 Q4 — Q2

{7 Cosnars makpoc i Q h13 o . S
C | M ¥aaauTb KoMNoHEeHT : | -y o )
13 e ﬁ Konupoeate : ~ Q3 I3 | ~ Q3
-—
— CeoiicTea o I .
I4 - . - —4 . . . ﬁ Q4
PucyHok 3.98

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

KonnyecTtBo BXOO0B M BbIXOA0B MaKpoca 6y/:|,eT COOTBETCTBOBATb KOJINYECTBY COEAMHEHHbIX BXOAHbIX U BbIXOOHbIX
CBA3el B BblAENEHHOM y4qacCTKe CXeMbl. B crny4ae BblaerneHnd 3J1eMeHTOoB 0e3 cBsa3en cosgaercs MaKkpoc C OAHUM
BXOOOM U BbIXOOOM.

OnemMeHTbl, He NonagatoLune B MaKpocC npu co3gaHnm Ha cxeme:

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

* MAA-perynatop.

Ecnu BblweykasaHHble 3neMeHTbl Obinu BbigeneHbl Mpu co3gaHMM Makpoca, TO OHM OyayT COefuHEHbl C
COOTBETCTBYIOLLMM BXOOOM/BbIXOAOM Oroka makpoca. Ecnu B BblgeneHHyto obnacte nonan ®b, B KOTOpbIN
3anncbiBaeTCs UMM CYMTLIBAETCS 3HaYeHWe, TO B MaKpoC BXxOoauMT Onok 3anucu/vyteHus us ®b, gaxe ecnu oH
HaxoguTCcs BHE BblaeneHHom obnacTtu.

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

MPUMEYAHUE ) ) ) )
Ecnu B BblAENEHHYIO obnacTb nonagarT BXOOHOU U BbIXOOAHOU Onokun O4HOM NnepeMeHHOU, KoTopas

MCMonb3ytoTCs 3a NpeaenaMm o6rnacTi Ha cxemMe, TO 650KV KOMUPYHOTCS MOA, TeM Ke UMEHEM BHYTPb
Makpoca 1 Ha CXeme OCTaeTcsl TONbKO GITOK BbIXOAHOW NepeMeHHOM.

O6HoBRNEeHne makpoca B nporpamme

Ecnn y ncnonb3dyemoro B nporpaMMe Makpoca ObifivM M3MeHeHbl MMs, TuM, KONMMYeCTBO BXOAOB/BbIXOAOB WM
nobaBneH anemeHT (NepeMeHHasi, KOHCTaHTa) co cBocTBoM Ucnonb3oBaHue B Makpoce — [a, To OWEN Logic
notpebyet ero o6HOBUTbL M OTMETUT LBETOM Ha xoricTe. Makpoc cyMTaeTc M3MEeHEHHbIM Nociie COXpaHeHMs NpaBok
B PepakTope MakpocosB.
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8 OWEN Logic - O X
Paiin  Buo  lMpuSop Cepewc  Pacwwpenua  Momows
: = Vo ("B ry B VvV C N N | WR | =Bl —F
DOR@ DM - D@ ».oE BSOS A0 00 0 K
f Cxeua‘| 4 b X BuBnuoTexa KoMMOHEHTOS LB ox
m
s oo ~ av il & X
o
é e - Mak o 1 ra =
E
= Macros 1
OreyTeteyer
............ e
OTcyTCcTEYET
............ 5“
OreyTeTeyar
....................... fx e
'Fb DYHKUHOHANBHBI Dnok
‘ R h M mMakpocw npoekta
|
M Paszerwme [ Ofwemmums M
PE: (% MNepen.: 0% N3y: 0% 03v: 0% /1 MpwBop He NomknoueH |_."!"-_COMB | &

PucyHok 3.99

[ns obHOBNEeHUA Makpoca Ha XoncTe cneayert:

1. Haxartb no oTMe4YeHHOMY LiBeTOM Makpocy NKM 1 B nosiBuBLLUEMCS MEHIO BbibpaTe OGHOBUTBL MaKpoC.

Kenupoeate

F,u,a..n WTE KOMOCHEHT

PenakTupoBaTe MaKpoC

QBHCEMTE MaKpOC

CeoACTER

PucyHok 3.100
NPUMEYAHUE

[i]

MaKpOCOM aHaJ10rM4HbI.

B cnyyae BnoxeHHoro makpoca OWEN Logic npegnoxut nepenTn K Hemy. [1eficTBUS C BNOXXEHHBIM

2. [ocne obHoeneHus makpoca OWEN Logic aBTomatnyecku nepengeT K cneayroLemy Makpocy,

TpebytoLemy 0OHOBREHWS.

MaKpoc obHoBNsAETCA B npoeKTe no crnefyrnLuinm npasuinam:

¢ €eClin B MakKpoce U3aMeHeH Thn nnnm nM4a BXxoAa/Bbixoaa c I'IpI/ICOGLI,I/IHeHHOVI CBA3bIO, Npn 0OHOBNEHNN CBSA3b

Oynet pa3opBaHa;

¢ €ecClnn B MakpocC nobaBrneHbl BXodbl/BbIXoabl, npu 0OHOBNEHUM CBSA3M yXe CyuecTByrownx BXOL0OB/BbIXOO0B

He paspbiBaloOTCS.
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OWEN Logic ngeHTndpuumnpyeT cBA3M ¢ BXOAaMn/BbIXo4amn Makpoca no uMmeHu u tuny. Ecnv B Mmakpoce
N3MEHUTb UMS UNW TUM BXOAA/BbIXOA4a C MPUCOEANHEHHON CBA3bI0 M CO3A4aTb HOBbIN BXOA/BbIXOA, C TAKNM e
UMEHEM M TUMOM, TO Npy o6HoBneHmn makpoca OWEN Logic aBTomaTnyeckun nepecoenHnT CBA3b K HOBOMY

BXOAY/BbIXOAY.

El NMPUMEYAHUE

BbicTpas 3ameHa Makpoca
Ecnn HeobxoaMmo 3aMeHWTb MakpoC Ha ApYron M3 MakpoCOB MPOEKTa, CriedyeT HaxaTb KHOMKY 3aMeHUTb
ANIeéMeHT B KOHTEKCTHOM MEHIO MaKpoca.

Makpocil

|

O X [T 6|

Cosaare makpoc
PeaakTMpoBaTE Makpoc

33MEHUTE INEMEHT
¥ 0anMTe KOMOOHEHT

Konwposate

CeEOWCTES

PucyHok 3.101

OTKpoeTCFI OKHO «3aMeHUTb MaKpoC».

JaMEHUTE MaKpoC .

MakpocChbl NpoeKTa M

H= :Makpoci 4 Makpoc2

OTcyTCTEYET OTcyToTeyeT

4 Makpocl

OrcyrocTeyer

M MakpocCel NnpoeKTa

Otmena

PucyHok 3.102

Ecnu B Makpoce M3MeHeH TUM UMM UMs BXoda/Bbixoda C NPUCOeOUHEHHOWN CBA3bI0, TO MpU 3amMeHe CBs3b OydeT
pa3opBaHa, ocTarnbHble CBA3W ByayT COXpaHEHbI.

JKCNOpT MaKpoca
OKcnopTMpoBaTb Makpoc B chain BO3MOXHO TOMbKO MPW OTKPLITOM OKHE pedakTopa Makpoca. [Onsd akcrnopra
Makpoca crnegyet BblOpaTh B MmaBHOM MeHo ®dann — Jkcnopt B dann.

Ons 9KCNopTa MaKkpocCa U3 naHenun OMONMOTEKN KOMMOHEHTOB cnepnyer:

1.  OTKpbITb MaKpoC B peakTope.
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Ecnn nepen coxpaHeHnem MmakpocC Hy>XHO OTpeaKTupoBaTb, TO €ro crieayeT nepetalnTb Ha XOIncT
npoekTa 1 B KOHTEKCTHOM MEHIO MaKpoca Bbl6paTb Pe,anTI/IpOBaTb N BHECTU NUBMEHEHUA.

2. BblbpaTb B rmaBHOM MeH0 ®Dann — JKenopT B dann.

®ann Bua [lpubop Cepeuc |

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

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

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

CBE,![EHMQ O NPOEKTE..

Cospate Makpoc... Ctrl+5Shift+M

3KCNopT B Gain..

lﬁl Meyate... Ctrl+P
MocnegHue NpoekTe 4
Brixog

PucyHok 3.103

3. B OTKpbIBLUEMCSI OKHE BbIOpaTb MECTO PACTONOXEHMSA Y COXPaHUTL (halin Makpoca ¢ paclumpeHunem *.ipl.
Mocne coxpaHeHust oTobpasnTcsi coobLeHe 06 yCnewHoM 3KCnopTe Makpoca.
UmnopT makpoca

Ecnu anst cosgaHnsa nporpamMbl TpebyeTcst UCnonb3oBaTh MAKPOC, CO3AaHHbIV B APYTrOM MPOEKTe, TO He0BXOAUMBbIIA
MaKpOC MOXXHO MMMOPTUPOBATL B MPOEKT.

[ns umnopTa makpoca crnegyet BblbpaTh B rnasHom MeHio Pann — Umnopt 3 channa.

NMPUMEYAHUE
El MyHkT UMnopT U3 cbarna 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
MocregHne npoekTe ]
Brixog

PucyHok 3.104

B oTkpbiBLEMCS OKHe BblOpaTb HyXHbI barn M HaxaTb kHonky OK. Makpoc Oygetr pobGaBrneH B naHenb
Bubnunorteka kOMNOHeHTOB B pa3fen Makpochl NpoekTa, Tenepb ero MOXXHO UCMONb30BaTh B NPOEKTE.

KonupoBaHue makpoca

MaKDOC MOXHO CKONMMpoBaTb M3 MNpoeKTa B MNPOEKT ANld NOBTOPHOIo0 UCMOJS1b30BAHUA U COKpalleHUA BpeMeHU Ha
pa3pa60TKy. Ons KOnnpoBaHuUA MakpocCa crenyet BbloennTb 6nok MaKpoCa B NCXOOHOM NPOEKTE N HaXaTb KHOMKY

I:I Ha MaHenM WHCTPYMEHTOB WNu BblOpaTb komaHgy KonmupoBaTb B KOHTEKCTHOM MeHH 6Groka. Makpoc

BCTaBnAeTCcd B ,El,pyFOVI NPOEKT HaXaTnem Ha KHOMKY D Ha naHenn MHCTPYMEHTOB Ui C NMOMOLLUbHO Bbl60pa
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3 BbasoBble cBeaeHus

KomaHabl BcTaBUTL B KOHTEKCTHOM MEHI0 XoncTa. [ns KonupoBaHUSA M BCTaBKW TakkKe MOXHO BOCMONb30BaTbCA
coyeTaHuAMM KnaBuLl, cM. pasgen CoyetaHusa knasuw 10.

lNocne BcTaBky, MaKpoC 6y,qu AOCTyneH B pa3gene MaKpOCbI npoeKTa Ha naHenu BrnbnnoTteka KOMNOHEHTOB.

3.12 PaboTa c anemeHTamMu Ha aA3bike ST

3.12.1 PaboTa ¢ (pyHKUUAMMU Ha A3bike ST

Onsa npubopos nuHeek npubopos MNP100 (M02), MP102, MP200, MP103, NMP205 n UIMM120 goctynHo cosgaHue
Nnonb30BaTeNbCKNX PYHKUMIA Ha a3bike ST.

@ NPEAYNPEXOEHUE

OyHkLMKM Ha ST pesepBupytoT MecTo B namaTu N3Y nocne ux gobasneHus B 61brnmvoTeky NpoekTa,
HE3aBUCMMO OT TOrO UCNOfb3YOTCA OHU B NPOEKTE UM HET.

Cos3aaHue pyHKUMM
[nsa cozgaHusa dyHKUUKM cnegyer:

1. Bbibpatb Ha naHenu nHctpymeHToB Co3patb dpyHkuuio Ha ST. OTkpoeTcs Bknagka “Pegaktop doyHKuun.

Cxeua® | PepakTop dwHKLWH “function1” il

1 function functionl: udint;

var_input //ofuaene
inputVariable : bool;
end_var

functionl := bool to wdint{inputVariable);

12 end_function

Bee aokymeHTs! = @ 0 Owwmbok
Cwnbxa Crpoka Cronfey  Hokyment

PucyHok 3.105

NMPUMEYAHUE
El Mo ymonyaHnwuio nepeble ABeHaALaTb CTPOK peAaKkTopa 3anonHeHb! LWabnoHoM dyHKLMK.

3apatb UMsi PYHKLMM M TUN BLIXOAHbLIX AaHHbIX B NEPBOW CTPOKE peaakTopa.

3apaTtb Heobx0aMMOE KONMNMYECTBO BXOAHbIX NEPEMEHHBIX B 6r10ke 06bSIBNEHNS BXOAHbLIX NEPEeMEHHbIX
(var_input).

4. 3apaTtb HeobXxoOMMOE KONNYECTBO NOKanNbHbIX NEPEMEHHBIX B 6r10Kke 06bABNEHNS NOKarbHbIX NePeMeEHHbIX
(var).

5. PaspaboTtaTtb anroputm paboTbl (hyHKLMM B COOTBETCTBMM C CUHTAKCUCOM sA3blka ST.

NPUMEYAHUE
El MoopobHee cm. A3bik nporpammupoBaHusa ST 12.

6. [llepentn BO Bknagky Cxema unu 3akpbiTb BkNagky Pepgakrop pyHKUMK. PyHKLMA COXpaHNUTCS
aBTOMaTNYeCKMU.
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3 BbasoBble cBeaeHus

7. BblbpaTtb pa3gen ®yHkumMmn Ha ST Ha naHenn Bubnnoteka KOMNOHEHTOB U NEPEHECTU PYHKLMIO HA XONCT

npoekra.

PepakTtop cyHKuUM

Cxema® | Pepawvop drynrumn “functionl”

@DYyHKUMM Ha ST i
£ function1
X @yuxuns

fb @yukumoHanbHbIit Gnok
M Makpoce npoekra

" @yHkumm na ST

PucyHok 3.106

var_input [fobmass

4 end_var

B end_var

ey functionl

12End function

"2

i"Funtl:iorl functionl: udi
SHHE BXO[HEN MNEPEMSHHR
3 input¥ariable : hool

nt; //mmMA yHKUMKE B OTUN SanMbX Bexona

; //Bxonnan nepemesHan © THNOM AaHHwx bool

var [/oficARneHuEe NoKANEHEX MEpPEMEHHER
localvariable :

real := 13.3; //nokanehas nepemensan © TuNoM faHHLK real w Ha4anbHwM SHaqenvem 13,3

= hool to udint({inputVariable];

Bee gokymMeHTsl
Ownbka

* O 0 Ownbok

Crpoka CronBey Hokymedt

PucyHok 3.107

AnemeHTbl peaakTopa yHKLUMN:
1. Homepa cTpOK — 3arnofHAeTCcs aBTOMaTUYECKN MO KONMUYECTBY HanncaHHbIX CTPOK Koaa.
2. PepakTop Koga — o6nacTb peakTMpoBaHUs Koga M oyHKLUMEN NoACBETKM CUHTaKCHCa.

3. Cnucok owmnbok — obnactb 0TobpakeHUs OLLIMBOK.
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3 BbasoBble cBeaeHus

CHunNneTbl

Ons ypobcTBa HanucaHust koga B pedakTope (byHKUMIA peanu3oBaHbl cHUNMNETbl. CHUNNET — dparMeHT Koaa
nporpamMmbl, KOTOPLIN BCTaBMSIETCS B KOO aBTomaTuyecku. B crnyvyae BBegeHUsI NepBOro CMMBOMA B pedaktope
OTKPOETCS KOHTEKCTHOE MeHK C (POKYyCOM Ha nepBoun cTpoke. [ns Bblbopa cHUNMEeTa UCNOMNb3YHTCA KraBWLLIM
ynpaBreHnsi KypcopoM. YTobbl BCTaBUTb BbIOpaHHLIN CHUMMNET B KO, crefyeT HaxaTb knaesuwy Enter unu Tab vnu
ABaxabl HaxkaTb JIKM no nyHKTY cnvcka.

fu localVariable {+({ inputVariable: bool
6 inputVariable

0 functionl

e continue

@ exit

e if

@' while

9 bool to udint

(£ udint_to bool

14 end fu

\Tﬁ udint_to real

{} real_to_udint

PucyHok 3.108

Cnuncok cHMNNETOB (POPMUPYETCS NO rpynnam:

* JloKarbHble NepeMeHHbIE PyHKUUY;
* KOHCTpyKuun (while, forn . g.);

* BblpaxeHus (true, false);

* BCTPOEHHbIE PYHKLMM;

* Apyruve yHKUMM NpoekTa.

BHyTpu rpynn CHUNMNETbI pacrnofioXeHbl Mo andaBuTy.

I'Iepexo.q K MeCTy 06 BbABNEHUA UNN UCNONb30BaHUA

Ons ynoBbHow paboTbl C PyHKUMSAMM M NEepeMeHHbIMM AOCTYNeH Mnepexoq K MecTaM MX OObABMeHWs unm
NCMOoMNb30BaHus.

[ns nepexoga K mecTy 06bABNEHNS:
1. YcTraHoBUTL Kypcop Ha UM PYHKLUUU U1 NnepeMeHHON B Koge nporpammbl.
2. Haxatb INMKM Ha nms yHKuMmM nu nepeMeHHoMN.

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

[¥s]

L]

functi
Hnetio EII MNepermeHoBaTL

12 end_‘Functiol‘-EI MNepeiT K 0BBLABNEHWID

’ El [NepelT K MecTy WCNONL30BaHWA [+
[E] Konuposatk
| [fﬁ Bcragutb
Buipesats

PucyHok 3.109

[lna nepexoaa K MeCTy UCMOMb30BaHUSA:
1. YcTaHOBUTb Kypcop Ha UMs oyHKLMM UN NepeMEHHO B kofe NporpaMMbl.

2. Haxatb NMKM Ha uMs doyHKLUMM UK nepeMeHHOMN.
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3 BbasoBble cBeaeHus

3. B OTKpbIBLLEMCS KOHTEKCTHOM MEHI0 BbiGpaTh NykT MeperTu kK MecTy ucnonb3oBaHus. OTKPOETCS CNNUCOK
MECT, B KOTOPbIX UCNOMNb3yeTcsl BbibpaHHasi nepeMeHHast nnm yHKUms.

Cxema* | PegaxTop dyHkumm "functionl”

1 function functionl: udint; //wmA yHkUMM W TUN gaHHBX BLxOga
var_input //obbABnenne BXOOHBIX NEpeMEHHBIX

inpy € Tunom gauueix bool
end var EI] MepenMmeHoBaTh

|—E| MepelT K MECTY MCNONL30EaHWA 4 | functionl := bool_to_udint({inputVariable);
var [/of — =

loce Iﬁ KOHHpOBaTb nepeMeHHaa C TUNOM AOaHHBIX real u HavanbHbM 3HadYenmem 13.3

[= T I s I R R WE I 6 )

end_var | [ Bcrasume

[¥e]

Bripesatb

18 functio

12 end_function

PucyHok 3.110

4. Haxartb JIKM Ha BbIOpaHHOE MeCTO MCMonb3oBaHus. Kypcop nepemMecTuTcs Ha CTPOKY, B KOTOPOW
ncnornb3yeTcs PyHKUNS NNy NepemMeHHas.

NepenmeHoBaHMe nepeMeHHOU UK (PYHKL UK
[ns yoobHon paboTbl C MMEHaMu PyHKLMA U NePEMEHHbIX JOCTYMHO LieHTPanvM3oBaHHOE NepevMeHoBaHue.
[na nepenmeHoBaHus cnepyer:

1. YcTaHoBUTbL Kypcop Ha UMS PYHKLMM U NepeMEHHON B Koae NporpamMmbi.

2. Haxatb NMKM Ha umst doyHKLMM UK NepeEMEHHOMN.

3. B oTKkpbIBLIEMCS KOHTEKCTHOM MEHIO BbIOpaTh NyHKT MNepenmeHoBaTh. IMs BbiAENUTCS 3eneHbIM BO BCEX
MecTax UCMonb30BaHus.

10
11 functionl := bool to udint(i
12 functionl := bool to udint(i |EI| lNepevmeHoBaTL
13 49 Nepeiitv k o6bsBAEHMIO
14 end_function = _
-ﬂ MNepelT K MeCcTy MCNONL30BaHWA r
[E] Konupoeats
IfE Beraeute
BoipezaTts

PucyHok 3.111

4. BsecTu HOBOE UMS NepeMeHHoN B 06ract o6baBNEHNS NEePEMEHHBbIX.

| Cxema® | Pemaktop yHkumnm "functionl”

1 function functionl: udint; //wuma QyHKUMM W TUN AaHHEIX BLixo4a
2 var_input //ofbAEneHne BEXOAHLIX NEepeMeHHBIX

3 inputl : bool; //exogHan nepemedHas c Tunom gadHex bool

4 in2 : bool; //exogHans nepemeHHas ¢ TunoMm gadHex bool

5 end_var

7 var //o0bABneHue NOKaNbHLBIX NEepeMeHHbIX

8 localVariable : real := 13.3; //nokancHas nepeMeHHasa € TUNOM fAaHHex real W HadansHvem IHadeduem 13.3
9 end_var

16

11 functionl := bool_to udint(inputl);

12 functionl := bool_to udint(in2);

3

14 end_function
PucyHok 3.112

5. TlepemecTuTb Kypcop Ha ApYryto CTPOKY B pegaktope yHkumi. lNepemMeHHasa byaoet nepenmeHoBaHa BoO
BCEX MeCTax UCMoMb30BaHUS.
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Cnuncok ownbokK
B obnacTtu otobpaxxeHns owmbok dhopMmpyeTcs Tabnuua ¢ ONMcCaHNEM M PacrONOXEHNEM OLLIMBOK, LOMNYLLEHHBLIX B
koge. [lnsi nepexoga B MecTo ownbkn cneayet aABaxabl HaxaTb JIKM no cTpoke ¢ oLmnbKon.

Bee poxymeHTh ~ @ 2 uz 2 ownbok

Ownbka Crpoka CronBey [OokymeHt

MNepemerxan Variable He obwasnera 10 32 function1
10 18 function1

HeeepHbie aprymedTe! dyHrumy bool to udint

PucyHok 3.113

AkcnopT PyHKUMKU Ha ST
OkcnopTupoBaTh OYHKUMIO B (balin BO3MOXHO TOMbKO NMpuU OTKPLITOM BKNagke pefakropa doyHkuuu. [na akcnopta
yHKLUMM cnepyeT BoiOpaTh B rMaBHOM MeHi0 Pann — JkcnopT B dpann.
[nsa akcnopTta makpoca 13 naHenun 6MbnuoTekn KOMMOHEHTOB cneayerT:
1.  OTKpbITb PYHKUUIO B peaakTope.

2. Bbibpatb B rnaBHOM MeHo Pann — JkcnopT B ¢hann.

®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 KnoqomM..,

CBE,![EHMQ O NPOEKTE...

Co3aaTth MaKpot. Ctrl+5Shift+M

2KCNOopT B daiin...

Mevatk... Ctrl+P

aji

MocaegHUE NPoEKTE »

Brixog

PucyHok 3.114

3. B oTKpblBLLEMCS OKHE BbIOpaTh MECTO pacnonoOXeHUs U COXpaHUTb dann yHKUUKN ¢ paclumpeHnem *.fst.
Mocne coxpaHeHns oTobpasnTtcs coobLyeHre 06 ycneLwHoM KcnopTe yHKUNN.

UmnopT cpyHKumMn Ha ST
Ecnu gns cosgaHust nporpaMmbl TpebyeTcs ncnonb3oBath (PYHKLMIO, CO3AaHHY0 B APYrOM MPOEKTe, TO ee MOXHO
UMMOPTUPOBATb B MPOEKT.

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

NPUMEYAHUE
El MyHkT AMnopT 13 hanna akTMBeH TONbKO Npy POKyce Ha pegakTope CXeMbl.
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®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 Cirl+Shift+C

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

PucyHok 3.115

B oTKkpbiBLWIEMCSA OKHE BblOpaTb HYXHbIM hain M HaxaTb kHornky OK. ®yHkumsi Oygoet gobaeneH B naHenb
BubnunoTteka KOMNOHeHTOB B pa3gen ®yHkumum Ha ST, Tenepb ero MOXHO MCNOMb30BaTh B NMPOEKTE.

3.12.2 PaboTta ¢ (pyHKLMOHaNbHbIMKU 6GNokamMu Ha A3bike ST

Ons npubopos nuHeek npubopos MP100 (M02), MP102, MP200, MNMP103, MNMP205 1 UMM120 goctynHo co3gaHue
Nnonb30BaTeNbCKUX (PYHKLMOHANbHbIX 610kOB Ha A3bike ST.

Co3aaHue pyHKUMOHaNbLHOro 6noka
[ns cospaHus dyHKUMOHAnNbHOro 6rnoka cnegyer:

1. BblbpaTtb Ha NnaHenu nHcTpymeHToB Co3paTthb (PyHKUMOHaNbHbINA 650K Ha ST . OTkpoeTcs Bknagka
“PepakTop dyHKumMoHanbHoro brnoka”.
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Cxema* | Pegaktop dyHkumoHanbHoro 6noka "functionblock1” ) . 2 . dbe
1 function_block functionblockl //uma dyukumonansHoro Bnoka.
2
3. // Npumep dyukuuoHansHoro Bnoka Ha ST, KOTOPHI ABAAETCA CYETYMKOM U MCNONL3YETCA ANA NPAMOro cYeTa.
4 // OnepauWa «nNpAMOA CHeT» BHNOAHAETCA NO NepegHeMy QpPOHTY WMNynbCca Ha Bxoge «U»,
5. // 4To yBennunBaeT 2Ha4eHWe BLIXOAHOrO CUrHana «Q».
6 // Npw noctynnexun Ha exon Res noruvdeckoi «l», BbiX0A CHeTHMKa «(Q» yCTaHaBAWBaeTCA B IHaYeHWe EX0A3
7
8 var_input //obbABneHue BXOAHLIX NepeMeHHbIX
9 U : bool; //exogHaAa nepeMeHHas C TWNoM AauHeix bool
10 Res : bool; //exogHaa nmepemenHas ¢ Tunom gavHbix bool
11 N : udint; //exogHaa nepemeHHanA ANA 3Ha4YeHUA c4eT4mka nocne cbpoca
12 end_var
13
14 var_output //obvABneHne BLIXOAHBIX MepeMeHHBIX
15 Q : udint; //BbixogHas nepemenHana ¢ Tunom aaHHeix udint
16 end_var
17
18 var [/obvABneHue nokanbHbX MepeMeHHbLIX
19 CounterValue : udint; //nepemeHHan 4NA TeKyWEero ZHAYEHWMA CHETHUKAE
20 RTrig : bool; //nepemenHans gns onpegenenua nepegHero PpouTta Ha eBxoge «U»
21 end_var
22
23 if Res then
24 CounterValue := N;
25 end_if
26 if U and not RTrig then
27 CounterValue := (CounterValue + 1);
28 RTrig := U;
29 end_if
30 if not U and RTrig then
31 RTrig := false;
32 end_if
33 Q := CounterValue;
34
| 35 end_function_block

~
£

Bce aokymeHThI * @ 0 Owubok

Owwmbka Crpoka Cronbeu [lokymeHt

PucyHok 3.116

NMPUMEYAHUE
El Mo ymonuaHwuio nepsble TpuauaTth NATb CTPOK PEAAKTOPa 3anosiHeHb! WabnoHoM (yHKUMK.

3apatb nms pyHKUMOHaNbHOro 6rioka B NepBo CTPOKE pegakTopa.

3apatb HeobxogMMOoe KONMYECTBO BXOLHbIX NEPEMEHHBIX B Br1oKke 00bABNEHNst BXOOHbLIX NEPeMEHHbIX
(var_input).

3apatb Heobxo0aMMOe KONMYECTBO BbIXOAHBIX NEPEMEHHbIX B Or1oke 06bABNEHN BXOAHbIX MEPEMEHHbIX
(var_output).

3apatb HeobxogMmMoe KONMYEeCTBO NTOKarbHbIX MepeMEHHbIX B Brioke 06bABNeHMs noKanbHbIX NEPEMEHHbIX
(var).

PaspaboTtaTb anroputM paboTbl pyHKLMOHANBHOTO GrloKa U B COOTBETCTBUM C CUHTAKCMCOM sidblka ST.

APUMEYAHUE
El MogpobHee cm. A3bik nporpammupoBaHns ST 12.

MepewiTn Bo BkNagky Cxema nnv 3akpbiTb BkNagky PepgakTtop dhyHKLMOHaNbLHOro 6roka.
DyYHKLMOHANbHLIN B6r10K COXPaHUTCA aBTOMaTUYECKM.

BbibpaTb pasgen ®@yHKUMOHaNbHbIe 6510ku Ha ST Ha naHen BubnuoTeka KOMMNOHEHTOB U NEPEHECTU
dYHKLMIO Ha XONCT NpoeKTa.
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3 BbasoBble cBeaeHus

DYyHKUWOHaNbHbIe 6/10KM Ha P
ST ‘

i 0

functionblockl  functionblock2

e S T oy

b ®ynkumonanehbii Grok

M Makpocsl npoexTa

DEBREEERARE SP X" @ymium va sT
eI 5" @yHKuMOHaNbHBIE GrioKH Ha ST
PucyHok 3.117
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3 BbasoBble cBeaeHus

PepnakTop chyHKLUMOHanNbLHOro 6noka

Cxema* Pefiaktop dyHKUMOHaNbHOro 6noka "functionblock1”™ 4 x|

1|ffunction_block functionblockl //wma ¢ywkumonaneHoro Gnoka.
3|/ Npumep ¢yHkumoransHoro Bnoka Ha ST, KOTOpuil ABNAETCA CHETHMKOM W WCMONBL3YETCA ANA NPAMOro cYeTa.
OnepauMA «NPAMON CHeT» BHNONHAETCA NO NepeaHeMy (QPOHTY uMNynNsca Ha Bxoge «U»,

HTO yBenu4YMBaeT 2Ha4YeHue BbXO0AHOro CcurHana uQ):.

Mpw nocTtynnewum Ha BxoA Res norwqeckod «l», Bexoa cyYeTymka «(Q» ycTaHaBnuwBaeTCcA B 3Ha4veHue Bxoga «N».

—

var_input //oBwABnerue BXOAHLIX NEpPEeMEHHHIX
9 U : bool; //BxogHas nepemerHas ¢ TUNOM AaHHex bool
1@ Res :
1

; [/exogHas nepemenHas ¢ TWnoMm gawHex bool

N : udint; //exopvas nepemeHHas ANA 3Ha4YeHWA c4eTyuka nocne cbpoca

end_var
14 var_output //obvABneHne BbXOAHEIX MEPEMEHHBIX
1 Q : udint; //ewxogHas nepemeHHas C TunoMm AanHex udint
end_var
18 var [/obvaBnenne NOKanoHEX NEepeMeHHBIX
19 CounterValue : udint; //nepemennan AnA TEKYWEro 3HaYeHMA CHETYMKa
28 RTrig : boocl; //nepemennana ana onpepenenusa nepegHero GpouTa Ha Bxoge «l»
21 end_var
23 if Res then
24 CounterValue := N;
25 end_if
26 if U and not RTrig then
27 CounterValue := (CounterValue + 1);
28 RTrig := U;
29 end_if

1] if not U and RTrig then
31 RTrig := false;

32 end_if

Q := CounterValue;

35|end_function_block

1412

Bce A0KyMeHTb * @ 0 Owwubok

Owwnbka Crpoka Cronbeu [okymeHT

PucyHok 3.118

AnemeHTbl pefakTopa (yHKLUMOHANbLHOro broka:
1. Homepa CTpOK — 3arnofHAeTCs aBTOMaTUYECKN MO KONMUYECTBY HanucaHHbIX CTPOK Koaa.
2. PepakTop koga — o6racTb peakTMpoBaHUs Koda ¢ yHKLUMEN NOACBETKM CMHTAKCKCa.

3. Cnucok owmnbok — obnactb 0TobpakeHns OLLMBOK.

NMPUMEYAHUE
AHarnormyHo pefgakTopy pyHKUMM peaakTop (yHKUMOHarbHOro 6rioka NoaaepKnaeT YHKLUUM CHUMMETOB
OTCINEXNBAHNA MecTa 0ObsABINEHMS! U UCMOMb30BaHUS , NEPEMMEHOBaHMS U OTCIEXMBaHMS OLIMOOK .

AkcnopT hpyHKUNMOHaNbLHOro 6noka Ha ST

OKcnopTupoBaTh (PyHKLMOHanNbHLIN Onoke B dann BO3MOXHO TOMbKO MNpM OTKPbITOWM BKNagke pedakropa
dyHKUMOHanbLHoro 6rnoka. Ona akcnopTta dyHKUMOHanbLHoro 6noka cnegyet BbibpaTh B rMaBHOM MeHio Paun —
AkcnopT B chann.

[ns akcnopTa dyHKUMoHanbHoro 6roka 13 naHenu 6MbnMoTekn KOMNOHEHTOB CreayeT:
1.  OTKpbITb PYHKUMOHAMBHBLIV BNOK B pefakTope.

2. BblbpaTb B rnmaBHOM MeHo ®ann — JkcnopT B dann.
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3 BbasoBble cBeaeHus

®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+Shift+M

3KCNopT B Gain..

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

PucyHok 3.119

3. B oTKpbIBLUEMCS OKHE BbIOpaTh MECTO PACMONOXEHNSI U COXPaHUTL dain pyHKUmMoHanbHoro 6rioka ¢
pacwupeHueM *.fbst. Nocne coxpaHeHus oTobpasnTcsi coobLieHre 06 yCrnewHoM aKenopTe
yHKLUMOHanbLHoro bnoka.

MUmnopT cbyHKuMoHanbHoro 6noka Ha ST

Ecnun ansa cospgaHus nporpamMmmbl TpeGyeTc;| ncnonb3oBaTb d)yHKLIMOHaJ'IbeIﬁ Onok, co3naHHbIi B Opyrom npoekTe,
TO €ro MOXHO MMIMOPTUPOBATb B MPOEKT.

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

NMPUMEYAHUE .
El MyHkT UMNopT 13 cpaitna akTBeH TONbKO Npu hOKyce Ha peaKkTope CXEMbI.

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

D OTKpEITE NPoEKT... Cirl+ O
CoxpaHuTe Tekywmit 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 3.120

B oTkpbiBLIEMCHA OKHE BblIOpaTh HYXHbIA hanin U HaxaTb kHonky OK. ®yHkumoHanbHbI 6rnok 6yaet nobasneH B
naHens Buénuoreka KOMNOHeHTOB B pasfen ®yHKUMOHanbHbIe 6nMokn Ha ST, Tenepb ero MOXHO MCNOb30BaTb
B MpOEKTE.
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4 Hactpolika npnbopa

4 HacTtpouka npubopa

YT106bl OTKPbLITb OKHO HAacTpoek Npubopa, crneayeT HaxaTb Ha KHOMKY |;| Ha naHenu MHCTPYMEHTOB Unu BblGpaTth B
rnaBHom meHto NMpubop — HacTpoinka npubopa.

Hacrpoiika npnbopa — O *

Wurepdeics
—1- R5485, Cnor 1, Slave
Cam, 16

Maomynu paclumpetiua
—|- Bxoobi

(+} Avamoroebie

(+} [dwckpeTHbie
=t Brixops! HacTposine ooy reTBe T
[+ dMckpeTHele

[pounTaTh 33KpBITE

PucyHok 4.1
B neBow yactu okHa HacTpoek npubopa cogepXmMTCca 4epeBo C pasgenamu:
» OkpaH 4.1;
* Yachkl 4.2;

* WHTepdericbl 4.3.1;
*  Mopgynu pacwuperns 4.4;
* Bxogbl u Bbixoabl 4.5.
NMPUMEYAHUE .
El lMepeyveHb pa3genoB MOXET OTNMYATLCA AN pa3HbIX MoAenen npmbopos.

B npaeoli YacTu okHa HacTpoek Npubopa oTobpakatoTcsl HACTPOWKN BbIGPaHHOMO pasaena.

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

HacTtpounkn ansa npubopos NP103 u NP205

Insa npnbopos MNMP103 n NP205 okHo HacTpoek npubopa NMeEET apyron nHTepdenc n cogepxut GonblLle pasnenos.
[MapameTpbl B NpaBom 4acTy OkHa oTobpaxatoTcs B TabnuyHom Buae.

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

* Ethernet4.3.1.2;
* TopkntoyeHune k OwenCloud 4.7;
* [laponb 4.6;
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4 Hactpolika npnbopa

HacTtpoiika npubBopa

[WckpeTHBIE BXOObI
IucKpeTHEIE BriXoOb
Mromkauma

Modbus Slave

UMM CLOUD

HacTpoiikw nopta R5-485
Apoowe

CocToRqwe Gatapen

[+}- CeTeBbie HECTPOIKM
CraTtyc npubopa
MNapone

Yach

Momynm paciuMperuA

O X

JEKPLITL

4.1 dkpaH

HacTtpoliku akpaHa JOCTYMHbI TONBKO AN NpubopoB ¢ agucnneem.

PucyHok 4.2

Hacrpoiika npnopa

—} MNpuSop

Mopceetka IKpaHa:

| Yack

Mevena D -

[ B WHTeppeiicm S

—}-R5485, Cnot 1, Slave

KoHTpacT:
Cam, 16

Momynu paclumperna
—1- Bopw

|+} AnamoroBbie

[+ OuckpeTHeie
—1- Bbixomsl

[#}- [lucKpeTHbie

0%

MpoukTaTe 38KpPEITE

MepeyeHb NapameTpoB 3aBUCUT OT TuMNa npubopa.

PucyHok 4.3

MoaceeTtka 3KpaHa — B BblNnagawwiemM MeHH MOXHO Bbl6paTb ANMNTENBHOCTb pa6OTbI noacBeTKM C MOMEHTa

nocrieaHero AenNcTBUS Nosnb3oBaTens.

ApPKOCTb — HACTpoKKa ApKoCTU 3kpaHa, ot 0 go 100 %.
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4 Hactpolika npnbopa

KoHTpacT — HacTpolika KoHTpacTHOCTM oTobpaxkaembix cumeonos, ot 0 o 100 %.

KHonka npO‘-IMTaTb ncnonb3yeTca And CHNTbiIBaHNA TEKYLLUMX HACTPOEK 3KpaHa 13 NOOKIMYeHHOro np|/|60pa.

4.2 Yachl

B pasgene Yacbl HacTpamBaloTCs Yacbl peanbHOro BpeMeHwu npubopa. HacTpomnku 4acoB peanbHOro BpeMeHwu
TpebytoTca Ansa paboTbl CUCTEMHbIX NepeMeHHbIX 1 @B nporpammei.

Hacrpoiika npnBopa — O *

Lata v spema

Oata: (05032019 .= Bpema: (11:27:26 =

—t- Mhrepaeitce CHHXPOHMIBUMA © KOMNBIOTEROM JanmcaTk

—1- RS485, Cnor 1, Slave
Cam, 16 Koppekuma
Momynm pacwmpetna Om<noHeHme: 0 ceK/Mec Janucats
—1- Bxogm

(+} AHamoroBbie

[+ duckpeTHele
—|- Beixoos

(+}- duckpeTHwe

MpouwTaTe 33KpPEITE

PucyHok 4.4

Hata n Bpems
[aTa v Bpems 3aatoTcs B COOTBETCTBYHOLLMX MOMSIX.

Ons  CUHXpOHM3aUMM YacoB peanbHOro BpeMeHu npubopa c dacamu [IK crniegyer OTMETUTb  ranoudKy
CuHXpOHM3auuA ¢ KoMnbloTepom — nonsa fata v Bpems ctaHyT HeakTUBHbI.

[ata v spema

Nata: |[05.03.2019 .- Bpema: (|11:22:49 =

CHHXDOHI-"ISELI.I-'W C KOMNBOTERDM JanucaTh

PucyHok 4.5
YUT06bI 334aTh HOBblE 3HAYEHUS N9 YacoB pearbHOro BpeMeHu npubopa, crnegyer HaxaTb KHOMKy 3anucaTb.

Koppekuus

Mone OTKMOHEHMWe CINyXWUT AN YKa3aHWs MOrpeLlHOCTU Xoda YacoB pearibHOro BpEMEHWU MpubGopa B CekyHaax.
Ecnu yacbl peanbHoro BpemeHu npubopa criewlat, To 3HayeHWe yKasblBaeTcs CO 3HaKoM MuHyc. Koppekuus Ha
yKa3aHHYI0 BENUUMHY NPOUCXOAUT PABHOMEPHO B TEYEHUE MecALa.

Koppekiwma

OmenoHeHne: 0 ceK/Mec 3anmucate

PucyHok 4.6

YT106bl 3agaTb HOBOE 3HAYEHWE KOPPEKUUW ONS YacoB peanibHOro BPeEMEHW npubopa, cnegyeT HaxaTb KHOMKY
3anucarts.
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4 Hactpolika npnbopa

KHonka [pountaTbh MWCNOnb3yeTcs ANs CUMTbIBAHMS TEKYLUMX HACTPOEK YacoB peanbHOro BPEMEHU U3
NOAKITHOYEHHOTO Npubopa.

HacTpowku gna npnbopoB Ha HoBou nnatdopme

NPUMEYAHUE
El Cnucok npnbopos Ha HoBon nnatdopme cM. B pasaene O nporpamme 1.

OkKHO HacTpoWku YacoB Ans NpubopoB Ha HOBOW Nnatdopme MMeeT ApPYron UHTepdenc u He MMeeT KoppeKLumu
BpemMeHn (nMpubopbl annapaTtHo To4YHee). HacTpoika 4acoBoro nosica TpebyeTrcsa Ans KOPPEKTHOrO oTobpaXeHust
MECTHOIO BpPEMEHM, TaK Kak B Npubope 3HadYeHue BpPEMEHM XpaHWUTCA B BMAE CpPedHEro BpeMeHu no [puHBu4y
(GMT). BknoyeHne napameTrpa YCTaHOBUTb 4acCOBOM MOSIC KOMMbHOTEPA CUMHXPOHM3UPYET Yacbl pearibHOro
BpeMeHu npmnbopa c yacamu IK.

HacTpoiika npuGopa - O *

—t Mpusop
INoruka
[uckpeTHbe BXOAbI ,D,BTE n BPEMH
—} [IWcKpeTHEIE BRXOA LI
BezonacHoe COCTORHUE fate: |17.03.2022 16:07:16
Monb30BATENLCKWE CEBETOMWC

4k

—Madbus Slave YCTaHOBWTL OETY W BPEMA KOMNbLIOTEPa
[paea yaaneHHoro AocTy!

HacTpoiikn nopra RS-4385
Apxue
—t-CeTeBble HRCTPORAKHN
HacTtpoiikn Ethemnet
HacTpoliki NoaKMHYEHHA
—}-ackl peansHOrD BpeMeH™
lNeperMeHHbie AaTbl M Bper
Batapen
CraTyc npusopa
Mapons
Monynu paclumperua

Yacoeoi noac

YCTaHOBWTE UACOBOA NDAC KOMNLHITEPA

3anucats MpountaTs

3aKpbTb

PucyHok 4.7

4.3 ObmeH no ceTu

* WHTepdencol 4.3.1;
* Modbus 4.3.2

4.3.1 UHTepdencnl
B pasgene UHTepdencbl HacTpamBaroTcs napameTpbl MHTEPdENCOB CBS3N nNpubopa ¢ ApyrMmMmu yCTpOMNCTBaMU B
ceTun.

[ocTynHbl cregyowmne NHTepdenco!:

« RS-4854.3.1.1;
« Ethernet4.3.1.2.

MHTepderickl cBA3m paboTtatoT no npotokony Modbus 4.3.2.1.

[Hob6aButb nHTepdenc

UTto6bl 06aBUTL MHTEPdIENC CBA3M, crieayeT HaxaTb KM Ha pasgen UHTepdencbl B fepeBe HAaCTPOEK U BbibpaTh
[Do6aBuTtb nHTEpeinc.
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4 Hactpolika npnbopa

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

MuTepgpeticn

Moy g JobaeuTe uHTEpdeic ¥ R5-485
—}- Bxoawl

+}- AHBnOMoBLIE

+} [dmwckpeThbie
—}- Beioasl

+} duckpeThbie

PucyHok 4.8

WHTepderic bynetr nobaBneH B AepeBO C napameTpamy No ymondaHuto. Mimsa nHTepderica coctont U3 Homepa
3aHMMaeMoro B Npubope crnoTa u pexuma nHTepdenca.

—}- MuTepaelich
—}-R5485, Cnot 1. Slave

PucyHok 4.9
Konnyectso nHTepdencoB cBA3mn Ansg npubopa He MOXET NpeBbILLAaTh KONMYECTBO COTOB B Npmbope.

3ameHalypaneHue uHtepcenca

[ns 3ameHbl nnu yaaneHus iTepderica criegyet Haxatb NMKM Ha ums nHTepdelrica B JepeBe HAacTpoek 1 BbibpaTb
HeobXxoaMMoe AencTBumE.

MHTepdeich

—|- R5485, Cpor™ ™ -
Cann i & JamenuTs wHTepdeiic »

Momyrw paciump X ¥panute wnTepdelic

Bxonw

+}- AHanoroesie
+}- [IwcKpeTHbIE
—|- Bioob

+}- [IwcKpeTHbIE

PucyHok 4.10
4.3.1.1 RS-485

MapameTpbl uHTEphenca

Ona nameHeHus napameTpoB MHTepdelica ero crefyeT BblbpaTb B AepeBe HacTpoek. B npaBoi yact okHa
HacTpoek npnubopa oTobpasAaTca napameTpbl MHTEpdenca.
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4 Hactpolika npnbopa

Hactpoiika npuBopa = O *
—t MNpwBop MomygynnekcHeii weTepdeiic nepenaun AakHex. JnuHa nuske go 1200 M (Be3 noeTopuTensii), MOXHO NoSKMOYHTE Ao 16
Skpan yCTROMACTE.
Yack
=} MrTepdeitce ﬁé CrenaTs no yMondaHuo E|J. 33BONCKKE HECTPOMKK
Cam, 16 Twn wHTeppeiica: RS-435
Momynmn paclumpenna Homep cnota: 1 -
=t Bxome: Pexur:  Slave -
(+} AHamoroBbie T
+}- OuckpeTHeie
= Per Ckopocte: 115200 -
—|- Beixoosl
() OrckpeThble UYemocts: | Het d
Yucno cron-Bur: 1 -
BWThl gaHHeX: 3 A
10
KomameHTapii:

MpoykTaTe 33KPEITE

PucyHok 4.11

Homep cnota onpegensieT kakow cnot npnbopa 3aHMMaeT nHTepdeic.

Pexumbl nHtepdenca:

+ Slave 4.3.2.3 — npnbop siBNsieTcs BeAOMbIM, 3HAYEHMS KOTOPOro ONpaLlnBaKTCs APYrMM YCTPOMCTBOM.
+ Master 4.3.2.2 — npnbop CYNTLIBAET U 3aNMCLIBAET 3HAYEHNSI BEAOMbIX YCTPOWUCTB, NOAKMOYEHHbIX MO
UHTepdency cBA3u.

KHonka @ Coenartb no YMON4YaHUK — COXpaHAEeT BBeAieHHbIe B NoJNA AaHHbl€ KaK napaMeTpbl N0 yMON4aHuio.

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

OcTanbHble NapameTpbl BBOASATCA B COOTBETCTBUM C 3a4a4aMm NPOEKTa U TEXHUHECKUMN XapakTEPUCTUKAMU OPYTnX
YCTPOWCTB B CETU.

NPUMEYAHUE
MapameTpsbl «[MpoTokon» n «MHTepBan mexagy 3anpocaMmun» akTVBHbI TONbKO B pexume Master.
KHonka MpounTtaTtb CUMTBIBAET TEKYLLME NapameTpbl MOAKIHOYEHHOTO Npubopa.

Mocne 3agaHna napameTpoB MHTepderica criedyeT HaxaTb KHOMKY 3aKpbITb. [lapameTpbl BCTyMNakoT B CUIy nocre
nepesarpy3skv npuéopa no NUTaHWo UK Nocre 3arpysku NnporpaMmel B NpuGop.

MapameTpbl HTEepchenca ans npubopoB Ha HoBou nNnaTtgopme

NPUMEYAHUE
El Cnuncok npnbopos Ha HoBol nnatdopme cM. B pasaene O nporpamme 1.

Ons npubopos Ha HoBoW NnaTopme napameTpbl MHTepderica HaxoasaTcs B pasgene Hactponkn nopta RS-485 B

nepeBe HacTpoek. B npaBon 4actu okHa HacTpoek npubopa oTobpaxarTca napameTpbl MHTepdenca. OkHO
HaCcTpOEeK UMEET BN KaK HA PUCYHKE HUXKE.
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4 Hactpolika npnbopa

Hactpolika npubopa

—i DAUL O
NuckpeTHbIA pe
Ananoroesiii pe:
—-Bxon &
NuckpeTHBIA pe
AHanoroBsIA pe
MarMepeHHkIe 3HaYeHHS
—Modbus Slave
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] »

KmA

Pexum COM-nopta
Cropocte COM-nopTa
Pasmep naHHBIX

Kon. cton-6utoe
KOHTpONE YETHOCTK
RSDL

Pexnm COM-nopta
Modbus peructp: 520

3HaueHne
RS485
9600
8 But
1 cTon
Het

0

— | X

MNepemennan
< He Boibpana >
< He Boibpaqa >
< He BoifipaHa >
< He Boibpana >
< He Boibpaqa >
< He BoifipaHa >

3aKpLITb

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

4.3.1.2 Ethernet

PucyHok 4.12

Hactpoiiku Ethernet goctynHel ansa NMP103 n NP205 B meHo HacTponkn Ethernet B pasnene CeTeBble HACTPOWMKU

JAepeBa HaCcTPOex.
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4 Hactpolika npnbopa

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 NOOCETH 255.255.0.0 < He BelfpaHa >
IO
YetanoenTs IP agpec wnwosa 10211 < He BeifipaHa =
PoprupyemMble 3HauetuA float
Pesura DHCP Beikn. < He BeifpaHa =
—}- Modbus Slave
MNpaea yoanénnoro goctyna ks Owen Cloud
UNM CLOUD
Hactpoitkw nopra R5-485
Apowe
CocTortke GaTapen
—|- CeTeBrie HECTPORKK
Hactpoitku Ethernet Texywwit IP agpec
HacTtpoiiku nooknruesun k Owen Cloud Mirmmaneoe shavenne: 0.0.0.0
MakcumaneHoe sHauenme: 255 255 255 255
Cratyc npwiopa Modbus permcTp: 26
MNaponk
Yackl
28KpLITE
Mogynm pacwwpetkn -

PucyHok 4.13

B okHe HacTpoek oToOpaaloTcsl TEKYLLME CeTeBble NapaMeTpa npubopa, a Takke 3a4atoTcsi HOBbIE.
Mocne 3anncu HacTpoek ¢ HoBbIM IP-agpecom Npubop creayert nepesarpyauTb.

NPUMEYAHUE
Mocne 3agaHusa HoBoro IP-agpeca npubopy notepsietcs coeanHeHmne ¢ MNMK. [ns HOBOro CoOeAMHEeHUs HYXXHO

ykasaTb HoBbIN IP-agpec (cM. HacTporika nopTa 1 nogkntodeHve npubopa 3.6).
4.3.2 Modbus

« Pabota no npotokony Modbus 4.3.2.1;
¢ Pexunm Master 4.3.2.2;
* Pexwnm Slave 4.3.2.3.

4.3.2.1 Pa6ota no npotokony Modbus

O6wue cBeaeHus
MHTepdelickl cBA3m paboTtatoT no npoTtokonaMm Modbus-RTU (Master/Slave) nnn Modbus-ASCIl (Master/Slave).

[ns opraHmsauum obmeHa OaHHbIMKM B CETU 4Yepes3 nHTepdenc cBA3vM Heobxoamm Mactep ceTu — yCTpOMCTBO B
pexume Master. OcHoBHas dyHKUMst MacTepa cetn — MHMLUMMPOBaTb OOMEH OAaHHBIMU.

Ha nuHumn ceasm 00nyCcKaeTcA Hann4yne TornbKo 04HOro yCTpOIZCTBa B pexunve Master.

NPUMEYAHUE
El Mpwnbopsbl MP110 n NP114 moryT paboTaTb TONbKO B pexume Slave, ecniv K HUM nogkntodeH moayne MNP-
Ocob6eHHOCTH paboTbl B pexnme Master

MW485.
Ecnun npubop paGoTaeT B pexume Master, To Ans MUHUMU3ALMM BPEMEHU MOSyYEHNUS AAHHbBIX CO BCEX YCTPOWMCTB
pekoMeHayeTcs:

* ©CIN OfHO MIN HECKOMbKO Slave-yCTpoNCTB He MOAKMIOYEHbI UM HEQOCTYMHbI, TO PEKOMEHOYEeTCA
npegycMOTpeTb B MporpaMmme 6roknpoBKy onpoca 3TMX YCTPOWCTB UM COKPaTUTb 4O MMHUMYMa napameTp
«TanmayT oTBETa» AN 3TUX YCTPOWCTB. B NnpoTuBHOM criydae Bpems onpoca 6yaeT pactu
NPONOPLIMOHANbHO KONMYECTBY HEMOAKMIOYEHHbIX YCTPOWCTB U BENNYMHE YCTAHOBMEHHOIO napamMerpa
«TanmayT oTBETa» AN 9TUX YCTPONCTB;
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4 Hactpolika npnbopa

* BO BpeMs yCTaHOBKM NapameTpa «VIHTepBan Mexay 3anpocamun» criefyeT y4uTbiBaTb KONM4ecTBo Slave-
YCTPOWCTB U1 0bLLee KonmyecTBO 3anpocoB. Ecnn Bpems 06paboTkm Bcex 3anpocoB 3aHMMaEeT bGonblue
BPEMEHW, YEM YCTaHOBIMNEHO NapaMeTpoM «HTepBan mexay 3anpocamMmy, To faHHbIA napaMeTp byaeT
UrHopmpoBaTbCs.

OWEN Logic gonyckaeTt 3anporpaMmmmpoBaTtb Onpoc Ao 16 yCTpoMCTB no ogHOMy uHTepdency ceasun. Kaxpoe
YCTPONCTBO nogaepxvBaer 0o 256 nepemeHHbIX. [onyckaeTcs WCNonb3oBaHWE OOUHAKOBbIX afpecoB U MMEH
NepeMeHHbIX A5 KaX4oro ycTponcTea.

Konu4yectBo MHTEpchencoB cBA3U

KonuuectBo uvHTepdencoB cBs3nM npubopa 3aBUCUT OT KOMUYECTBO CNOTOB nogknioveHus. Ecnun npubop
nogaepxveaeT paboTy 0O ABYX MHTEPEENCOB CBA3W, TO UX MOXHO HAacTpouTb Ha paboTy B ABYX HE3aBUCUMbIX
ceTsix.

Ocob6eHHOCTH HacTpoukn npnbopos ¢ nnartoun MNMNP-UMN485

Ecnu npubop c ycraHosneHHon nnarton [MP-UIM485 HacTpoeH Ha paboty B pexume Master, TO pekomeHayeTcs
NOAKIMIOYNTL NOATArMBAOLLNE PE3UCTOPLI NMHUIA CBS3M A 1 B ¢ nomoLlblo ycTaHOBKM nepemblyek Ha nnate [MP-
MM485. [inga pexuma Slave pekoMeHAyeTCst OTKIHOUYEHME NOATAMMBAOLLNX PE3UCTOPOB.

MoaTarmMearoLLmMe pe3ancTopbl yCTaHaBNMBAKOTCA NS 3aaHns ONpeaeneHHOro COCTOSIHMA NHWIA CBA3K, Koraa B CeTu
HET nepedaqn. PeancTopbl ycTaHaBNMBaOTCS B OAHOM MECTE CETU, Kak npasusio, Boane npubopa B pexume Master.

CtaHpapTHble Koabl owmnbok Modbus

* 01 — nNpuHATLIN Kog, PYHKUUN HE MOXET OblTb 06paboTaH;
* 02 — agpec AaHHbIX, yKasaHHbIN B 3anpoce, HeOCTYMNEH;
« 03 — 3Ha4eHue B Nnore faHHbIX 3anpoca, SBNSETCs HeAONYCTUMOW BEMUYMHOMN.

®DYHKLMUN N 06nacTu AaHHbIX

Mpwn 3anpoce Master obpalyaercsa kK ogHon M3 obnacten namAaTK Slave ¢ nomollblo pyHKUuMKn. ObnacTb NnamATU
XapakTepusyeTcsi TUMOM XPaHSLLMXCHA B HEW 3HaYeHun (BUTbl/perncTpol) U TMNOM AOCTYyNa (TOMbKO YTeHne/YTeHne u
3anvchb).

Ta6nuua 4.1 — Obnactu gaHHbIX npotokona Modbus

O6nacTb AaHHbIX O6Go3HavyeHue Twvun gaHHbIX Tun poctyna
Coils (Peructpbl donaros) 0x ByneBbin UrteHue/3anucb
Discrete Inputs (OuckpeTHble Bxogpl) 1x Bynesbin Tonbko YTeHve
Input Registers (PerucTtpbl BBoaa) 3x LienouncneHHbin Tonbko uTeHve
Holding Registers (Peructpebl 4x LienouncneHHbin UrteHune/3anucb
XpaHeHus)

Kaxgast obnactb namsaT COCTOUT U3 ONpedeneHHoro (3aB1CALLIEro OT KOHKPETHOTO YCTPOWCTBA) KONMYeCcTBa sveek.
Kaxgas avenka vMmeer yHuKanbHbi agpec. [ns KOHMUrypMpyembiX YCTPOMCTB MPOU3BOAMTENb NpegocTaBnser
KapTy perucTpoB, B KOTOPOW COAEPXKUTCS MHDOPMaLMA O COOTBETCTBUM NMapamMeTpoB YCTPOWUCTBA M UX afpecoB.
[na nporpaMmmupyembix YyCTPOMCTB MOrb3oBaTtenb POPMUPYET TaKylo KapTy CaMOCTOSATENbHO C MOMOLUBIO cpeabl
nporpamMmmmpoBaHus. CyLLecTByOT YCTPONCTBA, B KOTOPbIX COMETaOTCH 06a pacCMOTPEHHbIX Criydast — y UX KapTbl
PerncTpoB ecTb PUKCUPOBAHHAsA YacTb U YacTb, KOTOPYH Mofb3oBaTtefle MOXET AONOMHUTL B COOTBETCTBUWM CO
CBOEW 3aa4ven .

B HekoTopbIX ycTpoicTBax 06racTi NaMAT HanoXeHbl Apyr Ha Apyra (Hanpumep, 0X 1 4x) — T. e. nonb3oBaTenb
CMOXeT obpallaTbCs pa3HbiMU PYHKUMSIMU K OOHUM U TEM JKe pernctpam.

®dyHKUMA onpeaensieT onepauuio (YTeHue/sanucb) M obnacTb NamsATU, C KOTOpoW 3Ta onepauus Oyaoet
npousseneHa.

Tabnuua 4.2 — OcHoBHbIe pyHKUMM npoTtokona Modbus

Kon doyHkummn NUmsa doyHKumnmn BbinonHsemas komaHga
1 (0x01) Read Coil Status YUTeHune 3Ha4YeHNn N3 HECKONMbKNX PErMcTpoB chnaros
2 (0x02) Read Discrete Inputs | YTeHMe 3Ha4YEHUIN N3 HECKOMNBKUX OUCKPETHBIX BXOL40B
3 (0x03) Read Holding Registers |YTeHne 3HauYeHWIn 3 HECKOIbKUX PETMCTPOB XPaHEHNS
4 (0x04) Read Input Registers | YTeHne 3Ha4YeHWIn N3 HECKONbKMX PETMCTPOB BBOAA
5 (0x05) Force Single Coil 3anuck 3HadyeHusa B 0anH perncTp dnara
6 (0x06) Preset Single Register |3anucb 3Ha4yeHNsa B OOUH PerucTp XxpaHeHus
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MpogomkeHue Tabnuubl 4.2

Kon doyHkumnmn Umsa doyHKumnmn BbinonHsemas komaHga
15 (OxOF) Force Multiple Coils 3anuncb 3Ha4eHUn B HECKOMbKO perncTpoB craros
16 (0x10) Preset Multiple Registers | 3an1ck 3Ha4eHWIN B HECKOMNBKO perMcTpoB XpaHeHUs

B pasnuyHbIX JOKYMEeHTax MAEHTUYHble 0003HaYEHMST MOTYT MMETb Pa3HbI CMbICI B 3aBUCUMOCTM OT KOHTEKCTa.
Hanpumep, npedumkc 0x 4acTo MCMONb3YIOT KaK Yka3aHne Ha LWeCTHaALAaTEPUYHYO CUCTEMY CHMCIEHUS, MO3TOMY B
ogHoMm cnyydae 0x30 moxerT obosHauvatb «30- Out obnactm namsitn coils», a B gpyrom — «agpec 30 B
wecTHaguaTtepuyHon (HEX) cucteme cuncnenunsa» (Mpy 3TOM OaHHbLIA agpec MOXET OTHOCUTLCS K nobon obnacTtu
namsTu).

Onpoc Slave MOXeT 6bITb OAUMHOYHBIM UK FPYNNOBbLIM. [1py 0AMHOYHOM onpoce Master cumMTbIBaeT Kaxabin 13
napameTpoB Slave oTaenbHOM KOMaHOOoMN.

lNpn rpynnoBom onpoce Master cuMTbiBaeT ogHOW KOMaHLOM cpa3y HECKOSbKO MapamMeTpoB, YbM agpeca B KapTe
pPerMcTpoB pPacnonoXeHbl CTPOro MNOCNEAOBATENbHO W HE WUMENT paspbiBoB. [PynnoBon Onpoc MO3BONSET
YMeHbLUUTb TpaduK B CETM M Bpems, 3aTpadMBaemMoe Ha Onpoc YCTPOWCTBA, HO B HEKOTOPbIX Cryyasx ero
NpMMEHeHMe HEBO3MOXHO (U BO3MOXHO C OFpaHNYeHnsIMI) 13-3a uHanBUAyanbHbix ocobeHHocTen npubopa.

Bpewms onpoca n Tanm-ayT oTBeTa

Mpy KOPPEKTHO 3afdaHHbIX MapamMeTpax, PEerucTpbl OnpallMBalOTCs C 3agaHHbIM MHTepBanom. Ecnu ykasaH
MeHbLLUWIA Nepuog onpoca, Yem obliee BpeMsa obMeHa, TO KOPPEKTHbI 0GMEH No UHTepdeicy GyaeT HapyLUEH.

Ecnu Bpemsa Talim-ayTa oTBeTa oT Slave HacTpoeHO MeHblle BO3MOXHOro, TO OTBET YCTpolcTBa Slave Gpakyetcs.
Cneaylowuid 3anpoc 3akaH4YvMBaeTCs Heyaaden 1 aaHHble No nHTepdeiicy He NocTynatoT B peructpbl Master.

Mopsapok perncTpoB u NOpsaoK 6anTt

Mopsgok cnepoBaHMs PerucTpoB/6aiT BaXeH NPU CUMTbIBAHUM CUCTEMHBIX MepemMeHHbix dopmata FLOAT
(ananoroBble Bxoabl/BbIxoAbl) Npubopa B pexume Slave.

MepemeHHblie OWEN Logic npu pabote no Modbus nmetot crnegytouime ocobeHHOCTH:

* Leno4vucreHHbln Tun (uint) — 3aHMMaeT oguH perucTp, HacTpoKiKa crnegoBaHUsl permcTpoB/OUT He BNUSIET HA
OaHHbIN TUM;

» OByneBcku TMN (bool) — 3aHMMaeT oguH OUT, MOXXHO 3aaBaTb HOMep buTa perncTpa;

* Tun c nnasatowen 3andaton (float) — 3aHMmaeT aBa perncTpa, NopsAoK cnegoBaHus 6anT n perMcTpos
Ba)XeH.

ABTOnoAcTponKa BpeMeHU LKIa nporpamMmmbl

MpuGopbl MOryT noacTpavBaTb BpeMs paboTbl LMKNa NporpamMmbl B 3aBMCUMOCTM OT CIOXHOCTW anroputma.
ABTOMNOACTPOMKA BpeMeHW LUMKna nporpaMmMbl BUSieT Ha paboTy WHTepdoeiica CBA3M, TakK Kak 3anpochbl
obpabaTbiBaloTCsi B OCTaBLUEECS MOCSIe BbINOSIHEHUSI MPOrpaMMbl BPEMS LIUKNA.

CornacHo anropuTMmy NMoACcTPOMKM BpeMEHW LKna, MUHMManbHoe Yncro BeizoBoB Master coctaensietr go 50 pas B
cekyHay. Ecnvn Master He ycneBaeT onpocuTb BCe YCTPOMCTBA, TO HEOBXOAUMO BHECTU U3MEHEHWsI B anropuTM Arist
ONTUMM3aLIMKN KONUYECTBA 3anpocoB.

Mepuopa onpoca v npaBuna ero HasHa4eHUs

Mpnbop Bce 3anpockl CTaBuUT B odepenb. Ecnu ouepeab kopoTkas, To npubop BbINOMHUT BCE LMKMbI 3anpoca-oTBeTa
N OCTAHOBWTCH B OXMAAHMM MNOKa He ModonaeT K KOHUY 3adaHHbin nepuod. Ecnu oyepedb AnvHHAs u He
yKnagblBaeTcs B 3afaHHbIN nepuoa, To npnbop ByaeT onpalumearb Bce Heobxoanmble napaMeTpbl C MakCuMarnbHO
BO3MO>HbIM NepUoaoM, HO 3TOT nepuog byaeT 6onbLue 3afaHHOro B HACTPOMKaX.

BpemeHHas guarpamma onpoca:

MHTepBan
TaimayTt Mexay
oTBETA 3anpocamn
sani otel 3an2 o182 sani omei
nepuop, onpoca
<} o

PucyHok 4.14
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Ons makcumansHon ckopoctu 115200 6ut/c onpoc AByx nepeMeHHbix Tuna FLOAT B «uaearnbHbIX» YCNOBUSIX
(kopoTKasi NIMHWS CBA3U, OTCYTCTBME NOMEX) Y OOAHOro NOAYNHEHHOIO YCTPOWCTBA CneayeT YCTaHOBUTD:

* BpeMms oTBeTa OT Hayana 3anpoca — 2,64 Mmc;
e CcneayroLMin 3anNpoc HauYMHaEeTCs He paHblue, YeM Yepes 12 Mc;
+ obuwee Bpemsi Ha 3anpoc 1 peructpa FLOAT - 3,4 Mmc.

B BbillenepevmMcneHHbIX YCnoBusix, Npubop CMOXeT oTnpaBnsaTb 83 3anpoca B cekyHAdy. [aHHoe 3HauveHue
cnpaeeanveo U Ans Apyrux npubopoB ¢ nogoOHbIMM BpeMEHHbIMU XapakTepucTukamn. B npouecce paspaboTtku
anropuTma, Korga norvka yCrioXHseTcsl, TO yBENUYMBAETCH BPEMS LIMKIIa M KONIMYECTBO 3anpocoB 3a cekyHay byaer
CHUXaTbCH.

3HayeHMe nepuoda onpoca 3aBMCUT OT anropuMTMa, Kak 4acTo M KakMe napaMeTpbl Haao onpaiuveartb.
PekomeHayeTcs BbICTAaBNATbL MNepuod onpoca paBHbiM 1 ¢. B 3aTom crnydyae npuGop cMoXeT onpocutb Ao 50
NnepemMeHHbIX.

Mopsaok onpoca HECKONbKUX YCTPOMUCTB Ha LUMHEe

YCTpoWcTBa ONpaLUMBalOTCA COrMacHo copMupoBaHHon odepeamn. Onpoc NpOMCXOAMT OT HAMMEHbLLIErO agpeca K
HanbonbLlemy. B npumepe Ha UnmnocTpaumm Huxe nepebiM ByaeT OnpoLLEHO YCTPOMUCTBO C agpecoMm 8, nocneaHnm
— c agpecom 32.

—|iRS485, Cnor 1, Master:
MNET100(NET10), 16
M¥110-X.8FK, 8
CMIA2, 32

PucyHok 4.15

MoxHO 3agaBaTb pasHbli Mepuog onpoca NMOAYMHEHHbIX YCTPOMCTB. KOHKpeTHoe 3HauyeHue OyaeT 3aBuUCETb OT
pewlaemon 3agayn.

Pacuet agpeca n 6uTta gns cunTbiBaHUA 6yneBon nepeMeHHOM B pexxume Master

B HekoTopbIx cnyyasix TpebyeTcsi BbIUMCNUTL aApec pernctpa u Homep Guta MOAYMHEHHOro ycTpourcTea. [Ons
onpedeneHns agpeca peructpa M Homepa OGuWTa M3 [OKYMeHTauMM Ha onpawuBaeMbii npubop Oepetcs
pacnonoxeHue GUToBOW NepemeHHoN, Hanpumep, bum 1400, nanee cnegyert:

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

Mony4yeHHble agpec U HoMep BBOAATCA B Nons «Pernctp» n «BUT» Bo Bpemsi HAacCTPOMKKU onpoca YyCTPoWCTBa.

+ Iﬁ X N Wmg: Varl -
1AMA Mep eMerHHO Tun Appec perucTpa KomMmeHTap i - Tun:  Bynesckoe -
Warl Byneeckoe a7
PerucTp: a7 BuT: ]
Pyrwipn yterma: | =01 -
Pyrkuma sanmcn: | 05 -

JENKCE NO MIMEHEHMID

PucyHok 4.16
4.3.2.2 Pexxum Master

B pexxume Master npubop onpalumBaeT NOAKIIOYEHHbIE NO MHTEPhEcy Apyre NogYNMHEHHbIE YCTPOWCTBA.
NPUMEYAHUE . .
[na niTepdenca B pexxume Master rpynnoBon onpoc NOAYNHEHHbLIX YCTPOUCTB He NogAepXKMBaeTcs.
[na onpoca cnepyeT 4obaBnTb M HAaCTPOUTL YCTPOMCTBA. YTOOLI 400aBUTEL YCTPOMCTBO, crneayeT HaxaTtb KM Ha
ums nHTepderica 1 Bolbpate [lo6aBUTL YCTPOUCTBO B KOHTEKCTHOM MEHHO.
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—|- Mpwuiop Moy aynnekcHbil wHTepdedic
Jnpas Ao 16 yCTpoMcTB.
Yachl

—| MHTepdeich @} ChenaTe o YMOMHEHKD

{RS485, Cnot 1, Mas
Maomynu pacluupetlna
+}- Bxookl
+}- Boicoanl

+ JOoBaeuTh ycTpoicTES Eo:

JobaeuTte us LabnoHoE... ba:

& 3amenuTe uHTepdeiic b -

K ¥apanute wHTepdelic
lon:

PucyHok 4.17

[obGasneHHoe ycTponcTBO ByaeT oToOpaXkeHo B AepeBe Kak OTBETBNEHNe HTepdenca. HammeHoBaHve ycTponcTea
COCTOWUT U3 UMEHW N afpeca YCTPONCTBa.

—| MiHTeptelich
—|- R5485, Cnot 1, Master
erpoiicteo, 16

PucyHok 4.18

MapameTpbl onpawmBaemMoro ycTpoucTea

[ns nsmeHeHWs1 napamMeTpoB YCTPOMCTBA CriedyeT HaxaTb Ha ero HauMeHOBaHWE B JEpPeBe HACTPOEK — B MpaBoii
YyacTu OKHa HacTpoek npubopa oTobpasaTcsa napameTpbl.

Hnas: YcpoiicTeo Lppec: 16
Mepwon onpoca, mc: 100 Konso nonbimok: 3
TalimayT oTBETa, MC: 100
Cratyc: | <HeBbifpara > | | .- Onpoc: | <He BoifipaHa >

CTapwwM perMcTpoM Bnepen Crapwwm SaiTom Bnepen
FlDa‘t: .2 1 4 3

KorMeHTapIi:

PucyHok 4.19

MapameTpbl onpallmMBaemMoro yCTponcTea:

*  WUma — umsa yctponcTea ns oTobpaKeHns: B AepeBe HAaCTPOEK,;

+ Apapec — ceTeBoW agpec YCTPOUCTBa;

+ Tlepuop onpoca, MC — BpEMEHHOW MHTEPBar, Yepe3 KOTOPbIV MOBTOPSIETCS onpoc. [JonyCcTUMbIA AnanasoH
ot 0 0o 65535 mc;

+ TaumayT oTBeTa, MC — BPEMS, N0 UCTEHYEHUN KOTOPOTO MOMbITKA ONpOCca CYATAETCSA HEYAa4YHOMN.
Honyctumblin ananasoH ot 0 oo 65535 mc. TanmayT oTBeTa pekomeHayeTcd 3agasath B AnanasoHe 300-500
MC;

+ Kon-Bo nonbITOK — KONMYECTBO HEYAAYHbIX MOMNbITOK ONpoca, NPW OCTUXXEHUN KOTOPOTO U3MEHSIETCS
Craryc ycTtponctsa. Jonyctumbln AnanasoH ot 0 go 255;

+ CTraTtyc — ykasaHue OyneBCcKO NepeMEHHOM, B KOTOPYHO 3anucbiBaeTcs cTaTyc npubopa: 1 — yCTpONCTBO
PYHKLMOHMPYET HopMarnbHO, 0 — cBA3b C YCTPONCTBOM MoTepsiHa. [NepeMeHHas BbiIOpaeTcs B Tabnvue
nepemMeHHbIX 5, KOTopas BbI3bIBAETCH HAXXaTUEM KHOMKM «...»;

* Onpoc — yka3aHue ByneBckon NepeMeHHON, koTopas onpegensaeT 4ocTyn K onpocy: 0 — 3anpeT onpoca, 1
— pa3speLueHmne onpoca. lNepemeHHas BbibupaeTcs B Tabnyvue nepeMeHHbIX 5, KoTopasi Bbi3bIBaeTCS
HaXaTMeM KHOMKM «...»;

NMPUMEYAHUE
MapameTpbl CTaTyc 1 Onpoc cryxaT asfsi oTobpaXkeHusl 1 ynpaBneHusi cBsav npubopa c

onpalumBaeMbiMK yCTpocTBamMu. MprBsa3aHHbIE NepeMeHHbIE MOXHO UCMOMb30BaTh Ans
BM3yanusauuy Unun ycTpaHeHust oGpbiBa CBS3U B forvke paboTbl MporpamMmei.

+ CTaplum perucTpom Bnepeg — onpeaensietT o4epeaHOCTb MOChINKN PerncTpoB Bo BpeMsl paboTbl ¢
ABYXPErMCTPOBLIMU NEPEeMEHHbIMMU;
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+ Crapwum 6anTom Bnepepn — onpegenser o4epefHoOCTb CriedoBaHns 6anToB B MOCHISIKE;
+ KoMmeHTapuin — TeKCTOBOEe OnMcaHne yCTponCTBa.
Mpumep
Tpebyetcs cuntatb Yncrno «—250.123».
B 3aB1cMMOCTM OT HAaCTpOMKKU Nopsigka cnefoBaHns perncTpos/6anTt oHo ByaeT nepefatbcsi pasnmMyHbIM 0bpasom.

HacTtpowka nopsigka cnegoBaHus peructpoB/6anT NMepepaBaemoe 4ncno
Mnagwmin 6ant Crapluuin 6ant Mnaawwin 6ant Crapwwin bant
CTapwmwmM perucTpom BNepen Crapwwm Gadmom snepen . . ”
Hoat: 1 2 3 4 01111101 00011111 01111010 11000011
: Mnagwwuin pernctp . Crapwwun pernctp j
Pucyhox 4.20 PucyHok 4.21
Crapwwui 6ant Mnaawwuint 6ant Crapwwui bant Mnaawwin 6anT
CTapLIMM PErHCTPOM BNepen Craplumm GaiToM Enepen L L =
Float: 2 1 4 3 00011111 01111101 11000011 01111010
: Mnagwwuin pernctp . Crapwun pernctp ‘
PucyHok 4.22 PucyHok 4.23
Mnagwmuin 6ant Crapwumin bant Mnaawwin 6ant Crapwwn bant
CTapLUIMM PEMMCTPOM BNEpEn CTaplum GalTom Bnepen L g .
Float: 3 4 1 2 01111010 11000011 01111101 00011111
: Crapwuit peructp . Mnaawwia pernctp ’
PucyHok 4.24 PucyHok 4.25
Crapwwit 6ant Mnaawuin 6ant Crapwun 6ant Mnaawwin 6ant
CraplwmM perwcTpom BNepen Crapwwm SaiTom Bnepen Y . .
Foat: 4 3 2 1 11000011 01111010 00011111 01111101
) Crapwui peructp . Mnagwmwi peructp ‘
PucyHok 4.26 PucyHok 4.27

MepeMeHHbIe onpalwmMBaemMoro ycTpoucTea
B HWXxHen yacTn okHa pacnonaraeTcd Ta6J'IVILI,a nepemMeHHbIX onpallimnBaemMmoro yCTpOI?ICTBa.

UTo6bl [06aBUTL NEPEMEHHYIO, CnedyeT HaxaTb KHOMKY I . MepemeHHasa Gyget nomelleHa B Tabnuuy, Kak Ha
PUCYHKE HUXE.

+ 0O X

MiMA nepeMesHoR Tian Appec perucTpa KoMMesTapi
Warl BEynesckoe 0
War2 Bymeeckos 0

PucyHok 4.28

YUTtob6bl co3aaTb HECKOMbKO nepemMeHHbIX CO CXOXNMU HaCTpOI7|KaMI/I, cnenyetr Bbl6paTb nepemMeHHyr B Tabnuue n

HaXkaTb KHOMKY I_I:I TupaxupoBatb.
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o-! TupaxwnposaHue nepemedHol >
MNapame okl

Mran: Var2|

HayaneHei Homep: 2 -

KonwyecTso: 3 >

lWar appeca: 2 -

QK CTmena

PucyHok 4.29

HacTpoiku TupaxmpoBaHus nepeMeHHoN:

*  Nma — umda nepemMeHHON, koTopas byaeT TMpaxvpoBaHa;

* HavanbHbIN HOMep — HavanbHOe YNCIo, KOTopoe ByaeT 4OBaBNEHO K UMEHN TUPaXUPYEMON NepeMEHHON;
*  Konun4yecTBO — KONMYECTBO NEPEMEHHBIX, KOTOPbIE HY>KHO A00aBUTD;

+ LWar apgpeca — wwiar, C KOTOpbIM ByAeT yBennuuBaTbCs 3Ha4eHne napameTpa Pernctp.

MepemeHHble ByayT obaBneHbl B Tabnuuy.

+ [0 X
MMA NepeMerHon Tun Appec peructpa K.oMMEHTAP WA -
Warl BEyneecros 0
War22 Byneecros 0
arZd Eynescroe 0
Var4 Eynescroe 0

PucyHok 4.30

[ns yoaneHus 13 Tabnuubl cregyeT BblAenuTb HEOOX0AUMY NEPEMEHHYIO U HaXaTb KHOMKY X.

CBouncTBa nepeMeHHOWN onpalnMBaemMoro ycTpomcrTaa

Hrag: Varl

Tun:  UenouscnenHos -

Pervcp: 515
Pyrripn uteran: 03 -
PyHripn sammcy: | 06 -
23NKCE No MIMEHEHWID

KonwiecTeo pervcTpos: -

3anycK YTEHWA: GpaHa >

1
1
2
Janyck sammew: | Ae BEI0paHa >

Cratyc: | < He BeiGpaHa >

KormeHTapAA:

PucyHok 4.31

CgolicTBa nepemMeHHon onpaLlmMBaemMoro yCTponcTesa HacTpamBarTCA cnpasa oT Tabnuubl:
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*  WUmA nepemMeHHOW — HaMMeHOBaHWe OJ1s1 oTOOpaXkeHNs B Tabrmue NnepeMeHHbIX 5;

* Tun — 1un 5.1 nepemeHHoN: BynNeBCKUI, LEeNOYNCINEHHbIV UMW C NNaBaloLLlen 3andaTon;

* BuT (TonbKo Ans nepeMeHHbIX OyfeBCKOro Tuna) — Homep burta Ang YTeHus;

* PerucTtp/Aapec permcrtpa — 3HadeHue perncrpa, kK KoTopomy obpataercs npubop, oTobpaxaeTtcs B
Tabnuue;

*  DyHKUUA YTeHUs/PYHKLUA 3anUCKu — OTKIMIOYEHME UNK BbIBop yHKUUN 3annucu/4TeHus;

NMPUMEYAHUE
YteHue no nepuoay — nepuon YTeHUs yCTaHaBnMBaeTCs B HAacTponkax npmbopa.

3anncb No N3IMEHEeHUI0 — ecrin 3Ta PYHKUMS aKTUBMPOBaHa, TO B Cryvae M3MeHeHWs1 3Ha4eHus
nepemMeHHON MacTep MHULMUPYET 3anncb 3HAYEHNs1 NeEpeEMEHHON B Slave-yCTpOnCTBO.

* Konun4yecTBO (TONbKO ANA LIeNIOYUCIIEHHbIX NepeMeHHbIX) — KONMMYEeCTBO 3aHMMaeMbIX NepeMeHHON
permcTtpos: 1 unm 2;

+ 3anyck YTeHus — HasHavyaeTcs nepemeHHas Bynesckoro Tuna (komaHgHas nepeMeHHas) Ans
NPUHYOUTENBbHOMO YTEHNA HAacTpanBaeMoOn NePEMEHHON: ECNN 3HAYEHNE KOMaHAHOW NePEMEHHON MEHSAETCS
¢ 0 Ha 1, macTep MHULMUPYET 3anpocC Ha YTeHME, NOCIE YCMNELLHOrO BbINOSIHEHMS 3anpoca 3HadeHme
KOMaHAHOW nepeMeHHOn aBToMaTnyeckn meHsieTcs ¢ 1 Ha 0;

+ 3anyck 3anucu — HasHa4YaeTcsa KOMaH4Hasa nepemeHHas OyneBckoro Tuna (komaHgHas nepeMeHHasi) Ans
NPUHYAUTENBLHOW 3anMcy HacTpanBaeMon NepeMeHHON: ecnn 3Ha4eHne KoMaHAHOW NepeMeHHON MeHseTca
¢ 0 Ha 1, macTep MHULUUPYET 3anpocC Ha 3anucb, NOCHE YCMeLwHOro BbIMNONHEHNS 3anpoca 3HaYeHne
KOMaHAHOW nepeMeHHOn aBToMaTnyeckn meHsieTcs ¢ 1 Ha 0;

+ CTaTyc — Ha3Ha4aeTcs LernovmcrneHHas nepeMeHHas, B KoTopyto OyaeT 3anucan kog owmnbkn Modbus
4.3.2.1, B crniyyae ee nosiBneHus;

* KomMMeHTapui — TEKCTOBOE OnncaHne nepemMeHHoNn s oTobpakeHns: B Tabnuvue NepeMeHHbIX 5;

NMPUMEYAHUE 5
YTeHne v 3anncb No KOMaHae No3BonAeT NPUHYAMTENbHO YNTaTb UMK 3anncbiBaTb 3HAYEHNSA NepeMEeHHON 1
Honee rnbko HacTpanBaTb YTEHUE U 3aMUCh.

Bo3amoxHo KOM6VIHI/IpOBaTb BCE BapuaHTbl YTEHNA U 3anUCK. Harlpwmep, MO>XHO HaCTpOWUTb YTEHNE 3Ha4YeHN
no nepuoay 1 ¢ NOMOLLBbIK KOMaHabl, a 3anncb NO USMEHEHUIO N NO KOMaHe.
LLIaGnoHbl ceTeBbIX YCTPOUCTB

Ons vHTepdencoB B pexvme Master OOCTYNnHO cO3gaHWe M MCMONb30BaHWE LWAOMOHOB CETEBbIX YCTPOWCTB.
MapameTpbl U NepemMeHHble HAaCTPOEHHOro YCTPOMCTBA MOryT ObiTb COXpaHeHbl B Buae danna wabnoHa. [ns

COXpaHeHus WwabnoHa crnegyer HaxaTb KHOMKY ‘E] CoxpaHuTb YCTPOMCTBO KaK WabnoH. B oTkpbiBLLIEMCS OKHE
NPOBOAHUKA creayeT BblIOpaTb pacrnonoxeHue n BBeCT! ums danna. ®ain 6yaet coxpaHeH ¢ paclumpeHmem *.dvip.
CoxpaHeHHbIN WabnoH MOXHO MCNOoNb30BaTh ANA APYrMX MHTEPdENCOB N NPOEKTOB.

[ns ncnonb3oBaHWA COXpaHeHHOro wabnoHa cnepyeT HaxaTtb [MKM Ha HavMmeHoBaHve WHTepdeinca B AepeBe
HacTpoek M BblbpaTb [o6aBuTb M3 LLa6bnoHoB... B oTkpbIBLUEMCA OKHE MPOBOAHMKA CredyeT HanTu
pacnonoxeHue arina u 3arpy3uTsb. LLlabnoH npumeHnTca K HTephency BMecTe co BCeEMM NapameTpamMu.
—}- MNpuGop
JKpaEH

Yachl

R5485, Crot 1, Mapter

Moy pOCIMpEsMA 4+ [JobBaeute ycTpoicTes

[} Bxoani JobaeuTe vz IabnoHoE...

[} Beixtoaw & 3amenute nHTepdeiic J

A ¥oanute whTepdeiic

PucyHok 4.32

Onsa psga yctponcTtB npoussoactBa komnaHun OBEH ecTb rotoBble LabrnoHbl, KOTOPblE MOXHO 3arpy3uTb W3
OHIanH-6a3bl ¢ nomoLubio MeHemkepa koMmnoHeHToB 3.10.
KoHdurypupoBaHue nnatbl NMP-UMN485

Mocne koHdwurypupoBaHusa Bcex napameTpoB B OWEN Logic cnegyeT npoBepuTb MOSOXEHWE DKaMMNepoB Ha
ceteon nnare MNP-UM485. [ins pabotbl B pexume Master no nHtepdericy RS-485 pxamnepbl cneayeT yCTaHOBUTb
B nonoxexHve MST.
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€3l
CX=

PRR12B02 CL1

PucyHok 4.33
Pexxum Master gnsa npubopoB Ha HoBou nnaTtcgopme
NMPUMEYAHUE .
El Cnmncok npnbopoB Ha HoBol Nnatdopme cM. B pasaerne O nporpamme 1.
[na HacTponkn napameTpoB onpoca NOAKMIYEHHbIX YCTPONCTB crneayeT BbibpaTh B AepeBe napameTpos npubopa
y3en Modbus Master.

MapameTpbl Modbus Master:

* WHTepBan mexpgy 3anpocamMu, MC — BPEMEHHOM NepUo Yepes KOTOpbI NOBTOPSIETCS OMNpocC.
Oonyctumbin ananasoH ot 1 go 10 000 mc.

NMPUMEYAHUE
El MakcumansHOoe KormyecTBO YCTPOMCTB Ha OAHOM UHTepderce — 32.

Ona n3MeHeHVs1 napaMeTpoB OMpalUMBAEeMOro YCTPOWCTBA credyeT HaxkaTb Ha ero HaseaHWe B [JeBepe
napameTpoB. B npaBoit yacTu okHa oTOBOpasATcs AOCTYMHble NapaMeTpbl: B BEpXHEW 4YacTu — napameTpbl
YCTPOWCTBA, B HUXKHEN YacTN — CeTeBble NepeMeHHbIe YCTPoNCTBa.

NMPUMEYAHUE 5
[loCTynHO N3MEHEHVe CeTEBbIX HACTPOEK OnpallMBaeMbIX YCTPONCTB 13 BHelHero N0 (Hanpumep,

OwenConfigurator).

Hacrpoiika npubopa — O Ed

A

| ; DuckpeTHoi pexw Hran YcTpolicTeo-1 MpoTokon RTU A

Avanoroeiil pexaa WHTepseiic RS1-485 - Konso noneimok |3

—|-Bxom &
- Anpec 1 Nopagok Gait

TuckpeThilil pesu
. Taim-ayToteeta 100 Crapwum GarTom enepen 2 1 4 3
AnanoroBsid pes Crapwwum perwctpom Bnepen [ |
M3mepettbie SHAYEHKA KommeHTapuii
—-Modbus Slave
[paea ynanéHHoro AoCTyn:

HacTpoiiku nopra R5-485
Apuue +

—| CeTeBbie HacTpoiikn ma Tun Peructp Bur Vs
Hactpoiikw Ethernet Tun hd
HacTpofiks nogknicyetug K Pervctp
Uackl peantHoro BpeMeHn
Batapen
Craryc npubopa Pyricms Modbus hd
: == Mactep Modbus -
| Yerpodctao-1, RS1-485, 1 Mo komaHae
[Naponk
Yackl 1 4 =

Momynu paclumpernn - -

POMMTETE 2aKpuiTh

PucyHok 4.34

[MapameTpbl onpallmBaemMoro ycTpomcTea:
*  WmMAa — nmsa ycTporicTBa ans otobpaxeHus B JepeBe HACTPOEK;
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*  WHTepdenc — nHTepdenc, no KOTopomy NOAKIMOYEHO onpatunBaemoe yctporctso. OT BbiIGpaHHOro
WHTepdenca 3aBUCUT CMUCOK JOCTYMHbLIX NapaMeTpoB.

« T[lpoTtokon

+ Appec — ceTeBoV agpec yCTPOUCTBA;

+ KonunyectBO nepe3anpocoB — KONMMYECTBO HEYAAaYHbIX NOMbITOK onpoca. [lonycTumei guanasoH ot 0 oo
3

+ TawnmayT oTBeTa, MC — BpPEMS, MO UCTEYEHMMN KOTOPOIO MOMbITKA ONPOCa CHUTAETCS HEYOAYHOMN.
Honyctumbin ananasoH ot 10 go 10 000 mc;

+ Topspok 6anT — onpefensietT o4epeaHoCTb criefoBaHus 6aniToB B NakeTe;

* KommeHTapui — TekCTOBOE OnuncaHve yCTponcTea.

Cneunduryeckrne napameTpbl OnpaLlmMBaemMoro ycTponcTea, NoAKMYeHHOro no nHtepdency Ethernet:

+ IP agpec — yHVKanbHbIA CETEBON aapec YCTPOUCTBA, Aonyctumbiv gmanasoH ot 0.0.0.0 oo
255.255.255.255.;
* MNopt— Homep nopTa, JonycTMMbIN Anana3oH ot 0 o 65535.

Wma Yotpoiicteo-1 MpoTokon TCR/IP hd

WhTepoeiic Ethemet - Konso noremok |3

Agpec 1 Mopaaok Baiit

Taim-ayTotseta 100 Crapwwm GaiTom encpen 2 1 4 3
CTapiumM perucTpoM Bnepen

IP agpec 10.2.11.100 KommerTapwit

Nopt 302

PucyHok 4.35

CBoiicTBa ceTeBbIX nepemMeHHbIX onpallinBaemMoro yCTpOVICTBaZ

*  WmMa — HaumeHoBaHMe Ans oTobpaxeHust B Tabnuvue nepeMeHHbIX 5 ;

e Twvn — T1n 5.1 nepeMeHHon: OyNeBCKUiA, LIENOYMNCIIEHHLIN UK C NaBaoLwen 3ansaTou;

* Peructp — 3HauyeHue peructpa, kK KoTopomy obpatiaerca npubop, otobpaxaercs B Tabnuue;

+ But (Tonbko ANA NepeMeHHbIX 6yneBcKOro TMna) — HoMmep ouTa 4nsa YTeHUs;

*  KonuyecTtBO perncTpoB (TONbLKO ANA LeNOYMCIIeHHbIX NepPeMeHHbIX) — KONMYeCTBO 3aHMMaeEMbIX
nepemMeHHO perncTpoB: 1 unu 2;

*  KomMeHTapui — TeKCTOBOE onMcaHue NnepeMeHHon ans oTobpaxeHus B Tabnuue nepeMeHHbIX 5 ;

* DYHKUMA — OTKITOUYEHME NN BbIGOP OYHKLMM 3anncu/uTeHns.

NMPUMEYAHUE
El CosnaHve nepeMeHHbIX C OAMHAKOBbIMW UMEHaMW He JoMyCcKaeTcs.

OT BbIGopa yHKUMM 3aNUCK/YTEHMS] 3aBUCUT CNINCOK NapamMeTpOB A1t HACTPOWKM.

MapameTpbl PYHKUNA YTEHUS:
+ [epuop 4TeHMsA — BpeMEHHOW MHTepBar Mexay 3anpocamu;
+ KomaHpa Ha YTeHMe — nepemMeHHas OyneBCKOro TMna, No N3MEHEHNI0 KOTOPOK MPONCXOANT YTeHne
napametpa.

MapameTpbl oyHKUMIA 3anmcu:

+ T[lepuoa 3anucu — BpeMEHHOWN MHTepBan Mexay onepaunsMm nepesanuncu;

+ KomaHga Ha 3anucb — nepemMeHHas ByneBcKoro Tmna, no U3MeHEHM0 KOTOPOWN MPOUCXOAMUT 3anuchb
napamerpa.

+ 3anucb No U3MEHEeHU — ecny 3Ta PYHKLUS aKTUBMPOBaHa, TO B CIlyYae U3MEHEHNS 3HAYEHNS
NnepemMeHHON MacTep MHULMUPYET 3anncb 3HAaYEHUs1 NTepeMeHHON B Slave-yCcTponcTao.

4.3.2.3 Pexxum Slave

B pexume Slave npvGop npenocTaensieT AaHHbIe Ans CYMTbIBAHUS APYTMM YCTPOWCTBOM B CETU, CAMOCTOSITESNbHbIN
onpoc He BeJerT.

Y106kl HAacTpOUTL NapaMeTpbl Nepeaadn OaHHbIX, cnegyeT HaxaTb Ha ums npubopa (no ymonyaHmio — Cam, 16)
nog HanmeHoBaHMeM UHTepdenca B AepeBe HAaCTPOEK.
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=} MuTepdeicw
—}-R5485, Cnot 1, Slave

PucyHok 4.36

MapameTpbl Nnpubopa

Mg Cam Appec: 16
Crapwwm perucTpoM Bnepen Crapwwm GaifTom enepen
Foat: 2 1 4 3
KormeHTapuia:
PucyHok 4.37

B I'IpaBOIZ 4YaCT OKHa HAaCTpOeK pacnonoXeHbl obwme ona Bcex nepemMeHHbIX napamMeTpbl an60pa:

*  Uma — umsa npmubopa ansa otobpaxeHus B JepeBe HACTPOEK;

+ Appec — ceTeBol agpec npubopa;

+ CTapwmm permcTpom Bnepeg — ornpeaensietT o4epeaHoCTb NOChINKX PerMcTpoB npu pabdoTe ¢
ABYXPErnMcTpoBbIMU NEpeMeHHbIMU;

+ Crapwumm 6anToM Bnepen — onpeaensieT 04epeaHocTb crieoBaHus 6anToB B NOCLISIKE;

» KommeHTapum — TekcToBO€e onncanune npunbopa.

Insa npubopa B pexume Slave gonyckaercst onpoc Ao 64 perncTpoBs Npu rpynnoBoM onpoce.

NMepemeHHbIe Npubopa

B HwxHen yacTu okHa pacnonaraetcd Tabnuua nepemeHHbIX npubopa, 3Ha4YeHWs KOTopbix OyayT cuuMTbIBaTbHCH
OpYrMm yCTPONCTBOM.

UTo6bl 106aBUTL NEPEMEHHYIO, CreayeT HaxaTb KHOMKY I . MNepemeHHasn Gynet nomelleHa B Tabnuuy, kak Ha
PUCYHKE HIXE.

+ 0O X

MMA nepeMerHor Tun Appec perucTpa KoMMeHTap KA
Warl Llenouncnertos 512
War? Llenoumncnertos 513

PucyHok 4.38

YTtob6bl co3aaTb HECKOMbKO nepemMeHHbIX CO CXOXNMU HaCTpOI7|KaMI/I, cnenyetr Bbl6paTb nepemMeHHyr B Tabnuue n

HaXaTb KHOMKY I_I:I TupaxupoBatb.
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o-! TupaxwnposaHue nepemedHol *
MNapame okl
Mrag: Warl
HauaneHeii Homep: 4 -
KonwuecTso: 3 -
War apgpeca: 2 -
Ok Ctmenz

PucyHok 4.39

HacTpoiku TupaxmpoBaHus nepeMeHHoN:

*  Nma — umda nepemMeHHON, koTopas byaeT TMpaxvpoBaHa;

* HavanbHbIN HOMep — HavanbHOe YNCIo, KOTopoe ByaeT 4OBaBNEHO K UMEHN TUPaXUPYEMON NepeMEHHON;
*  Konun4yecTBO — KONMYECTBO NEPEMEHHbBIX, KOTOPOE HYXXHO [06aBUTh;

+ LWar apgpeca — wwiar, C KOTOpbIM ByAeT yBennuuBaTbCs 3Ha4eHne napameTpa Pernctp.

MepemeHHble ByayT obaBneHbl B Tabnuuy.

+ 0O X

MMA NepemMerHof Tun Appec perucTpa KomMMeHTapMH
Warl Lenouscnetnos 512

Warld Uenouncnetnoe b4

Yarls Llencukcnernos 216

VarlG Llencukcnernos 218

PucyHok 4.40

Ons yoaneHuna n3 Tabnuubl cnenyet BblOENNTb H606X0/J,I/IMyl0 nepemMeHHy 1 HaXaTb KHOMKY x

CBouncTBa nepeMeHHOM npnbopa

MrA:
Tun: -

Peructp: 1

KomMmeHTapui;

PucyHok 4.41

CaolicTBa NnepeMeHHol NpMbopa HacTpamBaloTcs cripasa OT Tabnumubl:

*  WUma nepemeHHON — nmsA nepemeHHon npubopa (3agaeT nonb3oBaTenb);
e Tun — t1n 5.1 nepemMeHHON NpMdopa: LIENOYNCIIEHHBIA UMK C MaBatoLLEN 3anaTow;

NMPUMEYAHUE

ByneBckve nepeMeHHbIe MOXXHO CYMTaTh B LLEMOYMCNEHHYI0 NepeMeHHy0. CocTosHME AUCKPETHOIO
BXO4a MOXHO M3Breyb ¢ nomoLbio 6noka EXTRACT 6.1.5.1 unu nogxogsawero makpoca u3
MeHepxepa komnoHeHToB 3.10.

+ Appec pernctpa — agpec perncrtpa nepemeHHon npubopa (3agaet nonb3oBarens). [Anana3oH 4OCTYMHbIX
apecoB yKkasaH B pykosodcmee 10 3Kcryamayuu npnbopa;

+ KoMmeHTapui — TeKCTOBOE OMMCcaHne 3Ha4YeHNsi MepeMeHHON Ans 0TobpakeHns B Tabnvue nepeMeHHbIX
5.1.
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4.4 Moaynu pacwmpeHus
B pasnene Moaynu pacumpeHust HacTpanBaloTCA NOAKIIOYEHHbIE K Npnbopy Moayny pacluMpeHns BBoAa/BbiBoAa.

Hdo6aBuTb Moaynb pacluMpeHust

YTtobbl [oGaBuTE Mogynb pacwmpenus, cnegyetr Haxatb [NKM Ha pasgen Moaynu paclumMpeHusi B OepeBe
HacTpoekK u BblbpaTb lobaBuTL MoAynb pacwupeHnsa — < Mogenb Moaynsa paclumpeHus >.

Hactpoiika npubopa - O it
—}- MNpuGop
Skpan
Uach
WHTeppeiich
Moy nw pacumpert JoBaENTE MOZYE PACILIMPEHIA » MPM-220.32
—-Brons MPM-24.3
[+]- AHanoroBie NPM-220.1
[+}- [duckpeThbie '
MPM-24.1
—|- Buixons
[+}- AuCKpeETHRIE
[pounTaTe JEKphITE
PucyHok 4.42

Moaynb paclmpeHusi oTobpasuTcsi Kak OTBETBMEHWE pasfena B [epeBe HacTpoek. HaumeHoBaHwe Moaynst
pacLUMpeHus: COCTOMT U3 MOAENW MOZYIS U HOMEpPa 3aHUMaeMoro croTa.

Mogynb paclwmpeHnss MOXHO yganuTb, HaxaB [MKM Ha ero HaMmeHoBaHME B [JepeBe HACcTpoek U BbiOpas
COOTBETCTBYIOLLYIO (DYHKLMIO.

MapameTpbl MoAyns pacluMpeHus
I'Iapameprl BblerneHHOro Moaynsa pacmpeHusa OTO6pa)KaIOTCF| B I'IpaBOI7I 4acTun OKHa HaCTpoOeK.

102



4 Hactpolika npnbopa

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

—- Momynu paclwmperkA
Bxoai

EIREd

Brconm

33KPEITE

PucyHok 4.43

B BbINnagatoLlem MeHro Homep CcnoTa yKa3blBaeTCA HOMep CrnoTa B npl/|60pe, 3aHMMaeMbIn mMoaynem paclnpeHua.
KonnyectBo MOﬂyﬂeVI paclmnpeHna He MOXET MnpeBbillaTb KONMNM4eCcTBO CI10TOB B anl6ope.

CTaTyc NOAKMIOYEHUs] MOZYNsS paclUMPEHUs] MOXET COXPaHSATLCS B NepeMeHHyto Bynesckoro Tvna. Ecnu cBsisb ¢
MogyreM yCTaHOBIEHa, TO NEPEMEHHANA XpaHUT 3HaveHve True, ecnu cBA3b He ycTaHoBneHa — False. [Ins BbiGopa
nepemMeHHoi, B KOTOPOK ByAeT XpaHUTbCA CTaTyc, CriedyeT HaxaTb KHOMKY ...».

OTkpoeTcs Tabnvua nepemMeHHbIX 5, B KOTOPOI MOXKHO BbiGpaTh NEPEMEHHYIO 13 MPOEKTa U Co34aTb HOBYIO.

BriBepuTe NepeEMEHHYHD MW CO3A3ATE HOBYHD x
Mowcik =
B
3HaveHWe no WMecnonesosatue i}
Wran nepermedHoi Tun neperMeHHoR SHEproHESaBMCHMOCTE B e KomMmeHTapui E
b1 byneackoe - ] 0 Her m

HE BEIDaHS > - ] Het

OK
PucyHok 4.44

BbibpaHHas nepemeHHas 6ynet otobpaxaTbcs B none Beoga Crartyc.
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4 Hactpolika npnbopa

Hacrpoiika npubopa \ - .
—|- MNpwuSop
Skpat Homep cnota: 1 -
Yacw -
WrTepheich CraTyc:

—|- Momynu pacluupeHlA
MPM-220.1. Crot 1

+}- Bxonwl

+}- Beixopsl

33KpBLITE

PucyHok 4.45
[ns BbIXO4OB MOAYNS pacLUMpeHnst MOXET ObITb HACTPOEHO 6e3onacHoe COCTOSHME .

HacTtpounkn ana npubopoB Ha HoBow nNnaTtdopme

NPUMEYAHUE .
El Cnmncok npnbopos Ha HoBol nnatdopme cM. B pasaerne O nporpamme 1.

OkHO HacTporiku Ans npubopoB Ha HOBOW Mnatdopme MMEET OPYrov MHTepdenc n napamerpbl ohOpMNeHbI B
TabnuyHom Buae.
NMPUMEYAHUE

WHdopmauus o NoaknodeHHbIX K Nprbopy Moaynsx paclumpeHnst otobpaxaeTtcst B okHe ViHdopmaLms o
npubope 7.1.

UTto6bl 0oGaBuTb MOAynb pacluupeHusi, cnegyet Haxatb [NKM Ha paspen Moaynu pacwwupeHuss B aepese
HacTpoek u BblbpaTh lo6aBUTL MoAynb pacwupeHns — < Mogenb Moayns paclumpeHus >.

HacTpolika npubopa - O *
- MNpusop
Mapone
Hackl
M :
SR JoBaEnTE MY Nk PECLIWPEHHA 4 EI.J MPM-220.1
B, nem-220.2
B\, nPm-220.3
Ep MPM-24.1
E, npm-24.2
Eﬁ\ MPhd-24.3 Hactporsikn orcyTcTBYIOT
3aKpeiTe
PucyHok 4.46
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4 Hactpolika npnbopa

Mopaynu paclvpeHusi HacTpauBaloTCsl aHanorMyHo ApyrvM npuGopam, TOMbKO MEHI HacTpoek BesonacHoro
COCTOSIHMS BbIXOAOB HaxXoAMTCS B OTBETBNEHWUN 06aBNEeHHOro MoayIs paclUMpPEHnsi, CM. 6e3onacHoe COCTOSIHUE .

4.5 Bxoabl n Bbixoabl

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

MapameTpbl 3aBUCAT OT TMNa BXOAOB/BLIXOAOB BbIOpaHHOro npmbopa.

Bxogbl/Bbixoabl Moaynein paclumpeHusi oTobpaxaloTcs B AepeBe HacTpOek C HOMEPOM 3aHMMAaeMoro crorta B
ckobkax.

[ns npaBunbHON HaAcCTPOWMKM BXOAOB/BLIXOAOB Mpubopa crnenyeT obpaTuTbes K pykoeodcmey o KCryamayuu
npmnbopa.

[JoGaBneHne KOMMeHTapueB
KommeHTapun anga Bxoga/Bbixoga MOXHO Hanmcatb B norne KommeHTapui unu Ha naHenu CBOUCTB.

Hactpoiika npubopa p— O >

MpuGop o
JKpat

KomMreHTapwid:

Yachl

Wurepdeiicn

E3

Mogynw pacwwperiun

3

—}- Bxomw
[+}- AHanoroewie

—|- ucKpeTHbE

I JaKpBITE

PucyHok 4.47

TeKkcT BBeAEHHOro KoMMeHTapus Byaer oTobpaxaTbCa BO BCMMblBatoLLeh NOACKaske Mpu HaBedeHWM Kypcopa Ha

BXO[/BbIX0[ Ha CXeMme:
11 m—l

(i) Bxoa I
|2 oTceeTumka 1

Ana nosyuerus Sonee nodpobhol ungdopumauuy Raxsume F1

PucyHok 4.48

Be3onacHoe COCTOsIHME BbIXOAOB MoAynen pacluMpeHus

[ns BbIXogoB MoAyren pacluMpeHuss MOXHO HacTpouTb GesonacHoe cocTosiHue. Bbixog OyneTr npuHumathb
©e3onacHoe CoCTosiHME B Crly4ae noTepu CBs3n ¢ npubopom.
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4 Hactpolika npnbopa

Hactpoiika npubopa

Qs
Qs
Q7
Qs
F1

F2

Qa{1)
Q5(1)
Qs(1)
Q7
Qa1 -

BesonacHoe cocTosHne

KommeHTapuit

HawmeHoeaHwe napameTpa 3HaueHne

Q2(1) WmA napameTpa: d.Ini
Q3 Twun napameTpa: Cnicok DESoNackeIX COCTOAHKI

YeTanosnte sHaserve 0

JE43ITE KOMMEH TSN, KOTODEWT (YO8 T BHEEH HE CXEME

— |

JEKPEITE

PucyHok 4.49

HacTtponkn gna npubopoB Ha HoBow nNnaTtdopme

OKHO HacTpOVK1 BXOO0B M BbIXOAOB Afs NpMOOpPOB Ha HOBOW NnatopMe MMeET APYron MHTepdenc, 1 napaMmeTpbl
B NpaBOu YacTu OkHa ohopMneHbl B TabrimyHOM Buae.

Hactpoiika npuopa

=} MpuGop
—|- AMCKpETHBIE BXOOL
—} Kongurypauma
Bxon 1
Bxon 2
Bxon 3
Bxon 4
- Bxon B
Bxon &
—|- BHICTPLIE MMCKPETHLIE BXOMLI
[=}- Kongury pauwn
Bxon 1
Bxon 2
Bxon 3
Bxon 4
MzMepettbie sHaYSHHA
[uckpeTHble BLXoab
WHonkauma
—|- JMCKPETHO-SHANOIOBLIE BXOOE!
—}- Kongurypauma
—1- Bxom 1
LmckpeTHER THN
—Bron2

Mrmn

Pexum paboTel

PuneTp aHopebesra (pexum DuckpetHsm) |

[nyBWHa annapaTHOR PunsTPaLAK |
PPOHT 3axBaTa MMNYNLCa
CHpoC 3HAYEHWA CYUETUMKE MMMYNECOE

OuarHocaka

Pexaw pabom
Modbus peructp: 12

LyckpeTHeIA Bxom

[NepemeHHan

< He BblBpaHa
< He BoifpaHa >
< He BoifpaHa >
< He BbilpaHa >
< He BoifpaHa >

< He BeidpaHa >

JaKpLITE

PucyHok 4.50

Ons I'IpI/I60pOB Ha HOBOWN nnachopme MEHIO HaCTpoOeK 6e30MacHOro COCTOSIHUS BbIXOOOB HaxO4MTCS B OTBETBIEHUU

[A06GaBnNeHHOro MOAYNs pacLUMpeHust.
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4 Hactpolika npnbopa

Hactpolika npubopa

DESUNGUHUE LU TUAR
Fe

— | X

MNonkz0BaTENLCKWE CBET W 3HaqeHune MepermenHan
—-Modbus Slave Beoa 1 Bes uameHeHUA < He BLIGpaHa >
Mpaea yaanéHHoro a Bexon 2 Bes nameHeHURA < 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 Bexon 6 Bes nameHeHwi < He BhIGpaHa >
HacTpoiiku noaknoy Brxon 7 _ Bes uzmeHeHui < 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 nameHeHWi

BezonacHoe ¢
NucKpeTHbie BXOL ™

3aKpLITb
L] »

PucyHok 4.51

4.6 MNaponb

[lns npubopoB Ha HOBOW NnaTdopMe MOXKHO YCTaHOBUTL Naposib AJ1s 3alMThl YCTPoMCTBa.

NMPUMEYAHUE
El Cnmncok npnbopos Ha HoBow nnatdopme cM. B pasgerne O nporpamme 1.

I'Iaponb 3agaeTcAd B pa3gerne I'Iaponb B AepeBe HAaCTPOEK TONMbKO ANA NOAKIMKYEHHOrIO K MK yCTpOVICTBy.

Co3paHue napons

Ecnu B npubope He ycTaHOBIEH Maposib, TO B OKHE HacTpoek OyaeT akTMBHO co3paHue napons. [ns yCcTaHOBKM
crnepyet BBECTM M NOATBEPANTL Naporib.
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4 Hactpolika npnbopa

Hacrporika npuBopa — O *
o R a | | MogkmoyeHHsr NpuBop NoLIEPAVEaET BOSMOXHOCTE SaWMTEI AaHHB(X Naponem. [pw Hanuwwm nNaponsa ero TpeGyeTCA BEOMMT B
IWcKpETHLIR TN OWEN 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 4.52
MU3meHeHue u cOpoc naponsa
Ecrns npm6ope Y>Ke yCTaHOBJ1E€H NMaposib, TO €ro MOXHO U3MEHUTb UIN CGpOCI/ITb.
,D,J'Iﬂ M3MEHEHNA NaponAa cneayet BBECTU TeKyLIJ,VIVI naposib n HOBBIN naposb B rpad)ax N3meHeHne napons.

[nsa cbpoca naponsa cneayeT BBECTU TEKyLLUN naponb B rpadhe Copoc napons.

Hacrpoiika npuBopa . O *
e / =GR
- B a | | MopxnioyerHsit Npubop NoAAEP*MESET BOSMOXHOCTL SaALMThI AaHHLX Naponem. [pk Hankum Napona ero TpebyeTcA BEOMMT B
LwckpeTHBIR Tun OWEN Configurator 1 OwenCloud.
—|- Bxon 4
Wsmererme napona
HuckpeTHbii THR e
Texywmi napons
Lo s it napon | |
LlMCKPETHEIR TN Hoskiii napons | |
=} Bon§ Moasepaute napone | |
LwckpeTHBIR THR

Wamepettbie snauerna floi
—} Modbus Slave CBpoc napona
[paBa yEanEHHOM SoCTYNE

Texywmii napone

HacTpoikk nopra RS-485
Apxue
CocToRHwe Satapen
—}- CeTeBble HECTPOMKK
: Hactpoiiku Ethernet
| HacTpoiikw nooknioyerun K
: Cratyc npwBopa
| i-MNapons
Yach
Momynm pacluupetun

3aKphITE

PucyHok 4.53

B crniyyae ytepu napons ans ero cbpoca cm. Pykogodcmeo no 3Kcriyamauyuu npubopa.

Ona sawuueHHoro naponem npubopa BO Bpems 3anucu nporpaMmbl TpebyeTca BBO4 naposns, cMm. 3anucb
nporpaMmel B npmoop 3.7.
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4 Hactpolika npnbopa

Maponb 06s3aTenbHO Tpebyetca Ans noakntodeHns npudopa k OwenCloud, nogpobHee cm. MogkntodeHne K

El ‘I’IPI/IMELIAHVIE

OwenCloud 4.7.

4.7 MNopgkno4yeHune kK OwenCloud

[ns npubopos Ha HOBoOW NnaTdopme JocTynHO nogkntodeHme k OwenCloud.

NMPUMEYAHUE
Cnuncok npnbopos Ha HoBol nnatdopme cM. B pasaene O nporpamme 1.

NPUMEYAHUE
Insa nogkntoveHus k OwenCloud npnbop obsi3aTenbHO gomkeH ObiTh 3awwmiLeH naponem. bes napons

npunbop He nogkntoumtcs k OwenCloud. O6 ycTaHoBKe napons cm. pasgen Naponb 4.6.

Mepen HacTtponkon nogkntodeHns kK OwenCloud cnegyet HacTpouTb aBTopu3auumio npubopa B OwenCloud,
nogpobHee cm. PykoBoacTBo nonb3oBartens OwenCloud un Pykoeodcmeo ro akcrilyamauyuu npubopa. Bo Bpems
paboTbl NpMbop AormkeH ObITe NOAKMOYEH K IHTEepHEeTY Ang nepefadn JaHHbIX.

B paspene Hactpomku nogkntoyeHnsa Kk Owen Cloud pepeBa HacTpoek 3agaeTcs NOAKMNIOYEeHWE U cTaTyc
noakntodeHns k OwenCloud.

i

L]

Hactpoiika npuGopa N~ | it
—}-Mpuaop MMA 3HadYeHWe MNepemeHHan
TNoruka MookntoueHme k Owen Cloud Beikn. < He BrifpaHa »

[WckpeTHLIE BXOALI
—t- [IMCKpPETHEIE BLIXOAKI
EezonacHoe cocToAHue
Monb30BATENBCKWE CBETOANC
=} Modbus Slave
lNpaBa yaaneHHoro AccTy!
HacTpoiikn nopra RS-485
Apxue
—} CeTeBbIe HACTPOKHK
HacTtpoiikn Ethemnet
HacTpoiikk noaknioyeHna
—}-achl peansHOrD BPEMEHH
MNepeMeHHbIe 0aTHI U Bper
Batapen
CraTyc npusopa

Cratyc nooknodeHwna k Owen Cloud < He BuiGpaHa >

MNMogknwuenne K Owen Cloud

Modbus permeTtp: 35
3HaYeHunA:

Mapons 0-Bukn., 1-Bkn.
Yacul

Monynw paclumpeHua

38KpPLIML

PucyHok 4.54

B paspene [lpaBa ypaneHHoro goctyna u3 Owen Cloud pepeBa HacTpoek 3agaloTCsl ypoOBHM AocTyna
OwenCloud k npuoopy.
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https://ftp.owen.ru/OwenCloud/01_Docs/rp_owencloud.pdf

4 Hactpolika npnbopa

Hactpoiika npubopa — O X
—I Mpuap ms 3HadeHne MepemeHHan
LI PazpeweHne KOHGUIYPUPOBEHWA 3a6nN0KMpOBEHD < He BbIEpaHa >
A0S Al e ] YnpaeneHwe 1 3anncb 3HaYEHWRA 3a6n0KMpOBEHO < He BeiGpaHa >
—t- [IMCKPETHBIE BLIXOAbI
AL oA HocTtyn K peructpam Modbus [MonHeIA 2anpeT < He BrIGpaHa >

BezonacHoe cocTosHue
Monb3oBaTENBCKUE CBETOANC
= Modbus Slave
lNpaea yaanEHHoro AocTy!
Hactpoiikn nopra RS-485
Apxue |
—t CETEBbLIE HACTPORKH |
Hactpoiiku Ethemet
HacTpoiikk noakniyeHna
—-Yachl peansHOro BPEMEHH /" B g s T
MNepeMeHHbIE 0ETH W Bper
Barapen
Cratyc npusopa

Pazpewenne koHtburypupoeaHua

Modbus permctp: 701

SHaYeHWUA:

Mapons 0- 3a6noknpoeaHo, 1- PazpeweHo
Yackl

[+ Mooynu pacluMpeHua

3aKpLITb
L] »

PucyHok 4.55

Mpumep pabotbl ¢ OwenCloud cMm. B pasgene lNoakntoyeHne MP103 k OwenCloud 11.6.
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5 MNepemeHHbIE

5 lNepemeHHbIE

I'IepemeHHble cnyxart ona sanmcn n CHUTbiBaHUA 3Ha4YeHM Ha cxeme npoeKkTa u npn nporpaMmMmMpoBaHNN 3KPaHOB
3.4.

YT06bl Mcnonb3oBaTtb nepemMeHHyK B NPOeKTe, CHa4valna ee cnenyet co3gartb B Ta6nmu,e nepemMeHHbIX.

V
Onsa 3anycka Tabnuubl NnepemMeHHbIX crnegyetr HaxaTb KHOMKY @ Ha MaHenu WMHCTPYMEHTOB MNM BbiOpaTb B
rnaBHom meHto NMpubop — Tabnuua nepeMeHHbIX.
Tabnuvua nepeMeHHbIX CoaepXXUT BOKOBbIE BKNAOKM:

* [MNepemeHHbIe;
» CepBUCHblE NEpEMEHHbIE 5.2;
+ [lepemeHHble nHTEpdenca cBa3n 5.3 (ang kaxgoro MHTepdenca cBA3u oTaenbHas Bknagka).

NMepeMeHHbIe
lMepemeHHble NpoekTa oTobpakatoTcs B Tabnvue NepeMeHHbIX.

BriBepuTe NepemMeHHYHD WK CO3A3ATE HOBYHD X
-+ Mowek I
&

3H MenonezoBaHue B %

ayeHWe No

Wraa nepemerHoi Tvn nepemMeHHoIA JHEProHES3BMCHMOCTE s — - KomMmeHTapuia E
variable Bynescroe - [l Het %
variable-2 Bynescioe - O Her &
- b=
Variable-3 Bynesckoe - [] Het S
[¥]

variable-4 Eynescroe - J Het =
(1]

< He Beifparia > Bynesckoe - ] 0 Her =
3

=]

o

o

g

OK
PucyHok 5.1

[nsa cosgaHua nepeMeHHoON cnegyeT BBECTU UMS U 3a4aThb TUN 5.1 UMM HaxaTb Ha KHOMKY + B NeBON BepxHewn
Yyactu Tabnuubl. OcTanbHble NnapamMeTpbl 3aMONHSATCH B 3aBUCUMOCTM OT 3KCMyaTauMoHHOW NoTpebHOoCTY:

*  WNmsa nepemeHHOM — nmA onsa otobpaxeHns Ha naHenu NepemeHHble U Ha Groke NepeMeHHON B NPOEKTE;

*  Twun nepemMeHHOMN — MOXET OblTb Ha3Ha4YeH OAMH U3 TPeX TUMNOB: ByNeBCKUI, LIeNOYNCIIEHHbIN, C NiaBaoLLen
3angaton. CMm. nogpobHee pasgen Tunbl nepeMeHHbIX 5.1;

* OJHeproHe3aBUMCUMOCTb — 115 COXPaHeHUs 3HavyeHns nepemeHHon B M3Y npubopa B criy4ae oTKNoYeHNs
AMNeKTpOoNUTaHus criedyeT NOCTaBUTb ranoyky B none HacTpomnku. Bpems xpaHeHns nepemeHHon B M13Y
3aBUCUT OT Tvna npubopa, CM. pyKkoeodcmeo 1o 3KcnIyamayuu npubopa;

+ 3HayeHue No ymonyaHuio — 3HaveHue, Kotopoe ByaeT XpaHUTb NepeMeHHas, Noka B Hee He byaeT

3anncaHo HoBOe 3Ha4vYeHue;
* Wcnonb3oBaHue B NpPoeKTe — MHANKaUnA NpmuBA3KN K 6nokam B nporpamMmme. Ecnu nepemMeHHasa npmnedasaHa,

TO 3HayeHne — Aa;
+  KoMmeHTapum — TeKCTOBOE onncaHue Ans oTobpakeHns BO BCMIbIBaKOLLIEN NOACKa3Ke Ha CXeMe NpoekTa

npv HaBe4eHUN Kypcopa Ha Brok nepeMeHHOM.
UToObl yaanute nepemeHHyto 13 Tabnuubl, cnegyet Haxatb [MKM Ha CTpOKy nepeMeHHOW N B KOHTEKCTHOM MEHIO
BblIOpaTh YAanuTb nepemMeHHYI0 U HaxaTb Ha KHOMKY X B nesoit BEPXHEeN YacTu Tabnumubl.

Onsa gybnmpoBaHua nepemeHHon cnegyeT Haxatb [MKM Ha CTpOKy nepemMeHHOW M B KOHTEKCTHOM MeEHI0 BbibpaTb

o
Ay6nupoBaTtb NepeMeHHY U HaxkaTb Ha KHOMKY ¢ 5 nesoit BEPXHeN YacTu Tabnuupl.

Tabnvua nepeMeHHbIX NopaepXkvBaeT Mouck u cunbTpaumio no nmeHn. Cumson «Mpobeny» BbIMNOMHSET pPorb
nornyeckoro U n nossonset unsTpoBaTh NePeMEHHbIE MO HECKONBKUM KPpUTEPUSM.
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5 MNepemeHHbIE

BriBepuTe NepeMEHHYHD MW COZA3IATE HOBYHD x
+ al X| o
a
=
MimA nepemeHHoR Tun nepemeHHoRA ZHEproHESaEMCMMOCTE Srauerie no Wcnosssonmae: g KomMmeHTapHA 3
p p p YMONUEHMID npoexTe P g
o
Enable Bynesckoe - L] Het E
anr Bynescroe - ] Her o
5 b=
fin_aANR Bynesckoe - | Het 2
g
T
o
g
I
1 E
o
l g
=

OK

PucyHok 5.2

Ecnv BBeOEHHON B CTPOKE MOMCKA NEPEMEHHON HE CYLLECTBYET, TO €€ MOXHO C034aTb HaXXaTMEM Ha KHOMKY I B
neBow BepxHer YacTtu Tabnuupl. NepemeHHon aBToMaTMyYeck NPUCBONTCS BBEAEHHOE B CTPOKE MoucKka nvsi.
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5 MNepemeHHbIE

BriBepuTe NepEMEHHYHD LW CO3ABATE HOBYHD x
=+ MepemMeHHan | o
&

xI

Virma nepemerHoi Tun nepemeHHoR JHEQTOHESEBMCHMOCTE 3riaserie no Honom.oonameg KommeHTapui B
P P p YMOTTYEHMRD MpoekTe p E

T

]

I

i

=

=]

=

[¥]

==

T

m

MNepemettbie ke Hafipetel. Beeoure gpyroe sHEUSHKE. E

[1nA coSaaHWA NEPEMEHHON C BBEOEHHEIM MMEHEM HaxmuTe Cosmate nepementyto (Cirl+N). &

o

| T

2]

I s

3

e

0K
BriBepuTe NepeEMEHHYHD MW CO3A3ATE HOBYHD x
a T

+ sg X [NepemeHHan ¥ oo
o

g Sl P ol

Mira nepemerHoi l Tun nepemeHHoi JHERrOHESEBMCHMOCTE SEEEt o R Es KonameHTapmil 5
P i P P YMOMYEHARD NposKTE P g

T

Nepemetian Bynesckoe - ] 0 Her @

=

1

o

| | j=
Il =

[¥]

=

T

[ [
[ o
| 3
=]

T

o
=

OK
PucyHok 5.3

Tabnvua nepemeHHbIX LOMycKaeT COPTMPOBKY MO 3Ha4YeHusM. [nsi COPTMPOBKM 3HAYeHW criefyeT HaxaTb Ha
HasBaHWe KONMOHKWN Tabnuubl. MoBTOpHOE HaXXaTue COPTUPYET KOMOHKY B 06paTHOM Nopsiake.
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5 MNepemeHHbIE

BriBepuTe NepeMEHHYHD MW COZA3IATE HOBYHD x
+ Mowek aQ
g

Wra nepemeHHoR Tvn nepemMeHHoRA JHEpProHESaBMCHMOCTE Lee el LRIl KomMmMeHTapui E.
YMOMYEHMID MpoeKTe E

< HE BeIPara > Bynesckoe - L] 0 Het &
variable-& Bynesckoe - O Het o
variable-s Bynesckoe - | Het E
Variable-8 Bynesckoe - | Het E
variable-4 UenowscnenHoe = | Het :
variable-z UenouncneHHos - [l Het g
variable C nnaeatoweit za... - ] Het | E
variable-2 C nnasatowed sa... - [l Het | o
variable-7 Cnnasawiled sa... - | Het %

OK
PucyHok 5.4

YT106bl HAaWTKM MecTa MCNoMb30BaHMSA MepeMeHHOW B npoekTe, criegyeT HaxaTtb KM Ha cTpoky nepemeHHon B
Tabnuue 1 BbibpaTh Noka3aTb CCbINKM.

BrIBepHTE NEPEMEHHYHD MW CO3MaATE HOBYHD et
e n

oMCK e

+ 8¢ X c
[ > - i > 1 N =

MmA nepemerHoR Twun nepemeHHOR 3HEProHESaBMCHMOCTE P | etimiEEs s2 KomMmeHTapui 5
P | P P YMOMHEHIID NpOEKTE 5 E

W T

varia Bynesckoe - — L Na @
- @ MoKasaTh CCBLKMN |-

He BeifipaHa Bynesckoe - o Het Loy
yBNMPOBATE NEREMEHHYH Ctrl+D | &

B [ P b =

-

2 Yaanute nepemennyto (Del) g

badl " . T

m

)

I

m

s

o

]

PucyHok 5.5

B oTKpbIBLUEMCSI OKHE 0TOGPa3nTCsl MHPOPMaLUs O BbIGpaHHON NepeMeHHOM.

Coblnkn Ha nepemerHye "varl” n

Ha OAHHYD NepeMEHHYID MMEKDTCR CChINEW B CNeaylLKE MeCTax NpoeKTa:

oK YTEHNA W3 NEpeMEHHDI var]

3BKPBITE

PucyHok 5.6
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5 MNepemeHHbIE

YT06bl yaanuTb NpuBA3KY K GNOKY NeEpeMEHHON B NPOEKTe, CrieayeT OTMETUTb HYXXHbIE NEPEMEHHbIE FranodYkamm u
HaxkaTb KHOMKYy Yaanutb. NepemeHHas ocTaHeTcs B Tabnumue, Ho He ByaeT Ucnonb3oBaThesl B MPOEKTE.

AKCNopT nepeMeHHbIX B chann
Bknagky nepeMeHHbIX MOXHO 3KCMOPTUpOBaTh Kak Tabnuuy B dopmate .csv. [ina atoro cnegyer:

1. Haxatb QkcnopTupoBaTb BKNaaKy nepemMeHHbIX B CSV chann B neBov BEpXHeN YacTu Tabnuubi.
2. B oTkpbIBLIEMCS OKHE YKa3aTb MECTO BbIrpy3ku charna.

3. HaxaTb kHorky CoxpaHUTb.
s ] |MIPUMEYAHUNE 5
Nmsa danna popmmpyeTcs B 3aBUCMMOCTM OT SKCMOPTUPYEMOW BKNaaku no cxeme Mmsilipoekma_Bknadka_
lMepemMeHHbIe.

% | | IPUMEYAHUE .
1 | |Ana npubopos Ha HoBoOW NNaTtdopme Bkraaka Slave ceTeBbix NepeMeHHbIX 3KCNOPTUPYETCS BMECTE C

— |MaHenb nepemMeHHbIX.

o MNownck
+3% X B g
I
5
WmaA neper IKCNOPTHPOBaTe BKIAAKY NepeMeHHBIX B CSV haiin pcre 2 E AT LA KoMmeHTapwii E]
&5 cov dhai YMOnuaHNn npoekTe z
KCMOPTMPOBATL BKN NEPEMEHHBIX B aiin
Variable p. P _,_.___.‘?9_'{Y p_ ) E Het ®
Variable-1 Bynesckoe - ] Het g
Variable-2 Byneeckoe - |:| Het §
variable-3 Byneeckoe - [] 0 Het 5
< HE BLIGDIHE > ByneBckoe - ] Hert e
@
@
o
@
9
=
OK
PucyHok 5.7

5.1 Tunbl nepeMeHHbIX

B OWEN Logic ncnonb3ytTcst Tpy TUna nepemMeHHbIX:

» OyneBCKuUi (OBOWNYHBIN);
*  LENTIOYUCNEHHBIN;
* CNnasarwLen 3anaTon (BELLECTBEHHbIN).

3HadeHusa OT OQHOM NEPEMEHHON K APYron MOryT nepeaaBaThbCsi TONMbKO NPY COBMagatoLLmMX TMnax NepeMeHHbIX.

ByneBckuu Tun
[MepemeHHasa GyneBcKoro TMna MoxeT NPUHMMaThL OAHO M3 AByX 3HadeHun: 1 (True) unm O (False).

Ha cxeme nepemMmeHHble 6yJ'IeBCKOF0 TnNa coeanHATCA YepPHbIMU NMTMHNAMMW!

(o >—

PucyHok 5.8

Lleno4yncneHHbIn TUN
lNepemMeHHas Leno4YncreHHOro TMna MOXeT NPUHUMAaTbL 3Ha4YeHue Lenoro Yncna B gnanasoHe ot 0 oo 4294967295.
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5 MNepemeHHbIE

Ha cxeme nepemMeHHble LUermio4YncrneHHoro Tmna coeanHAarTcA KpaCHbIMU JTMHUAMA:

>

PucyHok 5.9

Twvn c nnaBawoLen 3anaTon

MNMepemeHHas Tuna ¢ nNnasatoLer 3anaTon MOXET NPUHMMATL 3Ha4YeHWe BeLLEeCTBEHHOro Y1cna B AuanasoHe oT —
3,402823E+38 o 3,402823E+38.

Yucna ogMHapHOM TOYHOCTM C MiaBatoleit 3ansaTor obecneynBaloT OTHOCUTENBbHYI TOYHOCTb 7—8 OEeCATUYHbIX
Lumdp B AnanasoHe ot 10-38 go npnmepHo 1038,

Ha cxeme nepemMmeHHble Tuna c nnaBaroLlen 3ansiTon COeanNHSTCA (*)I/IO.I'IeTOBbIMVI JIMHNAMN:

>

PucyHok 5.10

5.2 CepBUCHbIE NepeMeHHbIe

CepBuCHbIE NEpPEMEHHbIe CBA3aHbl C HACTPOWMKOM Npubopa U MOryT TOMbKO CUMTbIBATLCA. 3anncb B CEPBUCHbIE
nepemMeHHble HegocTynHa. Habop cepBUCHBLIX MEPEMEHHbBIX MOXET OTNNYaTLCHA B 3aBUCUMOCTY OT Npmbopa.

BriGepuTe nepemeHHyH >
Mran Tun nepeMerHoil -
[ Macw peanetoro Bpemetn { -§
7 | m
CexyHobl LlenoywcnesHos E
l W A < Z
Mty el Lenoukcnetnoe
\ S S|
Yachl Lenoukcnettos &
| 4 m
et Lienouucnettos §
o
Mecau Lenouwcnentos b
=
i
Moo Llenoukcnertoe =
=
m
=
=
T
m
OK

PucyHok 5.11

Ha cxeme cepBUCHbIe NepeMeHHble 0603Ha4alTCA CEPbIM LIBETOM:

log,

PucyHok 5.12
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5 MNepemeHHbIE

CepBuUCHbIE NepeMeHHbIN AnA NnpubopoB Ha HoOBoW nnaTtdopme

B npubopax Ha HoBoW nnatdopmMe HET CEPBUCHBLIX NepeMeHHbIX. BMECTO cepBUCHBLIX NepeMEeHHbIX WUCMOob3yeTcs
NpuBsi3ka NepeMeHHbIX K NapameTpam npubopa (cm. pasgen MNpussiska nepemMeHHbIX k napametpam 5.4).

NPUMEYAHUE .
El Cnmncok npnbopos Ha HoBon nnardopme cM. B pasgene O nporpamme 1.
5.3 NepemeHHblIe UHTepdenca cBa3n
B Tabnvue nepeMeHHbIX ANs KaXaoro uHtepdpenca cBs3n co3gaeTcsl OTAeNbHas BKNagka C ONUcaHWeM CEeTEBbIX
nepemMeHHbIX. B 3aronoske BKragku ykasblBaeTCsa TUM UHTepdenca u Homep 3aHMMaemoro crnoTa.

Pexum Master

Ons MHTepcbeﬁca CBA3N B pexunve Master Tabnuua COOEPXKUT BKNaAKmM C ceTeBbiIMU NMepeMeHHbIMU Onda KaXaoro
onpawimBaemoro yCTpOIZCTBa.

BriBepuTe CETEBYHD MEPEMEHHY D WK COZLARTE HOBYHY x
Mowmck =
[
—_— i
Y¥empolicTeo, 16 E
]
Aran Twun nepemeHHoi PYHKLIAA YTEHUA PYHKLIA SEMMCK pxﬁi‘;a ADD?;B?MTE KommeHTapui 0
=
< HE BeIODaHS & bynesckoe - 01 - 005 - 0 ] %
Var2 Eynesckoe - D01 - (<05 - 512 3 :;!:
Var21 Bynesckoe - D1 A 05 - 512 4 @
VarZ2 Bynesckoe - D01 - D05 - 512 5 %
VarZd Bynesckoe - D01 - D05 - 2 & §
o
-
LL
P
&
g
OK

PucyHok 5.13
O HacTpoWkax nepemMeHHbIX cM. nogpobHee B pasgene Pexum Master 4.3.2.2.

Pexum Slave
Ons nHtepdpenca cBsA3m B pexmme Slave Tabnuua otobpaxaeT cHMThIBaeMble CeTeBbIE MEPEMEHHbIE.
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5 MNepemeHHbIE

BriBepuTe CETEEYHD NEPEMEHHYHD WK CO3LAHTE HOBYHD

>

Mowck
ran Tin nepemMeHHoR Appec perucTpa KomMmeHTapuia
Varl C nnapatowen sanAToi < 512
Var? LlenowicnenHoe - hi4
< HE BeifnaHs > Llenowscnesroe - 515

7 10U 'ggp-Gy | SAHHaWadal 3aHaHada]) | @AHHSWads) |

OK

PucyHok 5.14
O HacTpoWkax nepeMeHHbIX cM. nogpobHee B pasgene Pexum Slave 4.3.2.3.

Slave nepemMeHHbIe Ana npubopoB Ha HoOBowW nnaTtdopme

NPUMEYAHUE
El Cnmcok npnbopos Ha HoBow nnardopme cM. B pasgerne O nporpamme 1.

Onsa npubopoB Ha HOBOW nNnaTdopme AOCTYMHbI TOMbKO CETEBbIE NEPEMEHHbIE B pexumMe Slave, KoTopble UMeT
Apyron gvanasoH agpecos pernctpa — ot 16384 go 20479. Takke ceTeBor NepemMeHHON MOXHO 3adaTb 3HaYeHve
Mo yMonyaHuio, KoTopoe ByaeT MHULMMPOBATLCS BO BpeMs Havana paboTbl nporpamMmbi.

BoiGepuTe CETEBYH NEPEMEHHYH) WAV CO3AaATe HOBYHD X
o Mowck ==
+ 88 X g
Mma nepemeHHOR Tun nepeMmeHHOR Appec peructpa 3HaueHne No yMonuaHuw KommeHTapwmi _%
Variable LlenoumcneHHoe - 16384 0 g
< HE BE > LlenouvcneHHoe h 16385 0 2

OK

PucyHok 5.15

Mocne noagkntoyeHus npubopa k Owen Configurator unu OwenCloud ceTeBble NpeemMeHHble ByayT oTobpaxaTbes B
JepeBe NapameTpoB.
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5 MNepemeHHbIE

- :’:’ ~
[na HacTponku oToOpaxkeHns criegyet BblOpaTe NEpeMeHHy0 B Tabnuue M HaxaTb Ha KHOMKY HacTtpowku
napameTpa B NpaBoOM BEpPXHEM Yyriy okHa. MNosButcs naHens HacTpomnka napameTpa.

HacTtponka napameTpa

| VimA napamerpa  JAIERIS
MuHWMansHoE 3HaYeHne 0
MakcumansHoe 3HaYeHne 10000
BuammocTe Buoum
PepakTWpoBaHwue No cetu PazpeweHo
ApXMBMPOBATL 3HAYEHWE Het
DopmaT oTOBPaXEHNA SaHHIX NecATUYHEIA

Wima napameTtpa

PucyHok 5.16

[na HacTponKM OOCTYNHBI criegytoLwmne nons:

*  Wm#A napameTpa — Ha3BaHWe NnapameTpa, KoTopoe byaeT oTobpaxkaTbCsi B AepeBe NapaMeTpoB npu paboTe
¢ Owen Configurator n OwenCloud;

*  MuHMManbHoe 3Ha4YeHne — MMHUMarnbHOe 3HavYeHne napameTtpa aAnst otobpaxennsi B Owen Configurator un
OwenCloud, He BMMSIET Ha NOrMKY NCMONTHEHUSA NPOrpaMmbl;

+ MakcumanbHoe 3HaYeHue — MakcumarbHoe 3HavyeHne napameTtpa ansi orobpaxeHns B Owen Configurator
n OwenCloud, He BMMAET Ha NOrMKY MCNONTHEHUS NPOrpaMmbl;

+ BuammocTtb — BUAMMOCTb NapameTpa npu pabote ¢ Owen Configurator u OwenCloud: Buaum — napametp
oTtobpakaeTcs B AiepeBe napaMeTpoB, CKpbIT — napameTp He oTobpaxaeTcs B JepeBe NapameTpoB;

* PepakTupoBaHue No ceTy — BO3MOXHOCTb peakTupoBaHusl 3HadeHusl napamertpa n3 Owen Configurator un
OwenCloud;

*  ApXuBUpOBaTb 3HA4YeHUEe — HEOOXOAMMOCTb apXMBUPOBaHUS 3Ha4YeHusl napameTtpa: [la — 3Ha4eHve
napameTpa 3anvcbiBaeTcs B apxuB npubopa, HeT — 3HayeHne napameTpa He 3anncbiBaeTCsl B apXvB
npmnbopa;

+ @opmart oTto6paxeHne AaHHbIX — hopmaT, B KOTOpoM ByaeT oTobpaxaTbea 3Ha4YeHre napameTpa,
aKkTyaneH Ans UenovmcrieHHbIX NepeMeHHbIX, 4OCTYMHble OpMaThl: AeCATUYHbIN, ABOUYHbIN
(oTobparxaetca B Owen Configurator kak 6utoBas macka), hex (wectHagLaTMpUYHbIA) 1 enum
(nepeuncneHune, Tonbko Ans uint16).

5.4 NpuBaA3Ka nepeMeHHbIX K napameTpam

NMPUMEYAHUE
MpuBA3Kka NepeMeHHbIX K TapameTpaM JOCTyMNHa TONbKO A5 NPM6opoB Ha HoBol nnaTtdgopme. Cnucok
npmnbopoB Ha HoBOW Nnatdgopme cM. B pasaerne O nporpamme 1.

B npmnbopax Ha HoBOW nnaTopme MOXHO NpuUBA3aTbh NEepeMeHHble K napametTpam npubopa M Mcnonb3oBaTb B
nporpamme. lNepemeHHble, NpUBS3aHHbIE K NapameTpaM, JOCTYMHbI AN YTEHUS Y U3MEHEHNS.

[ns NnpuBs3kM NnepemMeHHoN Kk napameTpy npubopa cnegyer:
1. OTtkpbiTb HacTpoiku npubopa.
El NAPUMEYAHUE

[MpuBa3ka NnepemeHHbIX AOCTYNHA He AN1S BCeX NnapaMeTpoB.
2. BblbpaTb napameTp ANs NPUBA3KM U HaXaTb Ha KHOMKY «...» B rpace NepemeHHasa okHa HacTpoek.
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5 MNepemeHHbIE

Hacrpoiika nputopa — O X
—}-Bxog 3 Mran 3HaueH1e MepemerHan
MuckpeTHeil Tin TalimayT Nepexofa 5 BE30NaCHOE COCTORHWE, CEK 30 <HeBbifpaHa > [
—|-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 HaCTpOMKK 5 = B
Hacrpoitku Ethernet TaiimayT nepexoaa B GesonacHoe COCTOAHWE, CEK
Hacrpoiiku noakniouetn k Owen Cloud MuHimaneHoe sHaverwe: 0
MakcumaneHoe sHadverne: B0
Cratyc npubopa Modbus perucTp: 700
MNaponk
Yach
JaKphITE
Mogynm pacumpetna -
PucyHok 5.17
3. B OTKpbIBLLUEMCH OKHE I'IepemeHHblx BbI6paTb nnn co3gaTtb NepeMeHHyo and NpuBA3KA. Bblﬂ,eﬂeHHble
cepbiM NepeMeHHble OOCTYNMHbI TONbKO ANA YTEHUA.
BrIBEpUTE NEQEMEHHYHD AW CO3AANRTE HOBYHD x
+ Ea h 4 Mowmec E}n
=
WMraa nepemerton Tin nepemMeHHoR | 3HEProHEZaBMCUMOCTE E;IH;:::::HTOD MCHOJ::::;HHE B KormeHTapuit g
variable Lienowicnestoe - | ] 0 Her 3
< HE BeifipanHa > - |:| Het
0K

PucyHok 5.18

Nms npuasaHHom nepemeHHoN Byaet otobpaxaTtbes B rpade «NepemeHHasi» HanpoTUB NapameTpa.

Mocne NPUBA3KN K NapamMmeTpamM nepeMeHHble MOXHO MCMNOJ1b30BaThb B nNporpamMmme. Takum o6pa30M,
3Ha4YeHna napamMeTpoB MOXHO YMTaTb U UIBSMEHATL B NporpamMmmMe.

NPUMEYAHUE

Ecnv npuBsisaHHas k napameTpy NnepemMeHHas UCrnonb3yeTcst Asst 3an1cu ¢ NoMoLLbto brioka, a 3HauYeHne
napameTpa He U3MEHWUNOCh, TO 3anMcaHHoe Yepes Brok 3HaveHne ByaeT XpaHUTLCA B NEpeMeEHHO oauH
uukn. B cnegytowem Lukne 3HavyeHne nepemeHHon byget npo4nMTaHo 13 napameTpa.

[i]

120



5 MNepemeHHbIE

5.5 KonnpoBaHue nepeMeHHbIX

MepemeHHble MOXHO KOMMPOBaTb U3 NpoeKTa B NPOEKT A NOBTOPHOMO MCMONb30BaHUSA U COKpaLLEHUS BpeMEHU Ha
pa3paboTky. [1nsi KoNMpoBaHUSi TEPEMEHHON crieayeT BblaenuTb 650K C NepeMeHHO B UCXOAHOM MPOEKTEe U HaXaTb

KHOMKY D Ha naHenu WHCTPYMEHTOB unu BblOpaTb komaHaoy KonupoBaTb B KOHTEKCTHOM MeHio 6roka.

I'IepemeHHaﬂ BCTaBAeTCA B /J,pyr0|7| NPOEKT HaXXaTuem Ha KHOIMKY D Ha naHenn MHCTPyMEeHTOB Ui ¢ NOMOLLbHO
Bbl60pa KoMaHabl BcTaBUTb B KOHTEKCTHOM MEHIO XOrcTa.

NMepeMeHHbIe

Bo Bpemsi BCTaBkM CKONMPOBaHHOIO Grioka nepemMeHHO B MPOEKT NMPOBEPSIOTCSI BCe CBOWCTBA NepeMeHHbIX. Ecnu B
NPOEKTe eCTb NEPEMEHHAs C NOMHOCTbIO COBNaAaoLLUMy CBOMCTBaMM, TO OHa Aybnupyetcs B bnok. MNepemeHHble ¢
OTNUYalLLMMUCA CBOMCTBaMM aBTOMAaTM4eCKM CO3[alTca B NpoekTe. Ecnu mmeHa nepemeHHbIX COBMNafatoT, HO
Apyrve CBOWMCTBa OTNMYAKOTCS, TO CO3[AETCA HOBasi MepemMeHHasl, HO KOHMPNWKT MMeH oTobpaxeH B Tabnuue
nepeMeHHbIX, U TpebyeTCst CMEHUTb UMS OHOM N3 NEPEMEHHBIX.

<1 |IPUMEYAHVE ) ) )
B NPOEKT Anad an6opa, KOTOpPbIN HE NoaAep>XMBAET TUN AaHHbIX C NNaBakwen 3andTon, HeBO3MOXHO

BCTaBUTb NEPEMEHHbIE TUMNA C NiaBaroLLen 3anaTon.

=1 | MTPUMEYAHUE \
1 | |OHeproHesaBrcMble nepeMeHHble HEBO3MOXHO BCTaBUTb B NPOEKT Ans npubopa, KoTopbIi UX He
—= |noaaepxnBaer.

CepBMCHbIe nepemMeHHblIe

B npoekt ans npubopa, KOTOPbIA He MNOAAEPKMBAET 4Yacbl pearibHOr0 BPEMEHWU, HEBO3MOXHO CKOMMPOBAaTb
CepBUCHbIE NepPeEMEHHbIE.

MepemeHHbIe UHTEpdenca cBa3n

B opyroii NpoekT MOXHO CKOMMpOBaTh TONbKO NEPEMEHHbIE MHTepderica CBA3N B pexrnme Slave Ans MAEHTUYHOro
Homepa cnoTa. [lepemeHHble MHTepdenca cBasn B pexxume Master cnegyet cosgasaTb BpyyHyto. Bo Bpems BcTaBku
CKONUPOBaHHOro 6roka ceTeBov NepeMeHHON B NPOEKT NPOBEPSIOTCA BCE CBOMCTBA NepeMeHHbIX. Ecnn B npoekTe
€CTb MEepeMeHHasi C MOIHOCTbI0 COBMaJalwLuMM CBOWCTBaMM, TO OHa Aybnupyetcsa B 6nok. lMepemeHHble ©
OTNMYaLMMNCS CBONCTBAMW aBTOMAaTUYECKM CO3AdaloTcs B npoekTe. Ecnu umsa unn permctpbl nepemeHHbIX
COBMajalT, HO JApyrMe CBOMCTBaA OTNMYAOTCH, TO CO34aEeTCs HOoBasd MepemMeHHasi, HO BO3HMKAeT KOHMMAWKT
perncTpoB nnu umeH. KoHnmnkT MOXXHO YCTpaHUTb B Tabnvue nepeMeHHbIX, 3a4aB OPYroe UMsi Ui permcTpsl.
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6 bubnuoteka

6 Bbubnuoteka

BHUMAHUE
[nsa pasHbIx Mogenel NpMbopoB CNMCOK AOCTYMHbIX 3NIEMEHTOB GMONMOTEKM KOMMOHEHTOB MOXET
oTnnyaThCs.

B oTkpblTOM npoekTe Ha naHenu Bubnuoteka KOMMOHEHTOB 2.3 OOCTYMHbl pasfenbl C KOMMAOHEHTamMu Ans
paspaboTku nporpammbl 3.3.

Paspgenbl 6ubnmoTekn KOMNOHEHTOB:

*  OyHKUMM 6.1 cnyxaT A5 BbINOSTHEHMS JIOrMYECKMX, apudMeTUYECKMX onepaumi n ap. PyHkumn He
COXPaHSIIOT COCTOSIHUS CBOMX BHYTPEHHUX NEPEMEHHbIX. YMCOo ncnonb3yemMbiX PyHKLUMIA OrpaHUYEHO TOMbKO
06beMoM NamMsTu NpmModopa;

*  OyHKUMOHanbHble 6rnoku (PB) 6.2 criykat ans BbIMONHEHNS onepauunii, TpebyoLmx COXpaHeHNs COCTOSIHUS
CBOVIX BHYTPEHHMX nepemeHHbIX. K ®b oTHoCcATCS Tpurrepsl, CHETYMKM, Tanmepsl 1 gpyrne. Kaxagas mogens
npmubopa umeeT COOCTBEHHOE OrpaHNYEHNE Ha KONMYeCcTBO ncnonbayembix Pb (cM. pykosodcmeo rno
aKcryamayuu npubopa);

+ pasgen Makpocbl npoekTa 6.3 cogepXuT Co3aaHHble NoNb3oBaTenemM Unm 3arpy>KeHHble C MOMOLLbIO
MeHemxkepa KOMNoHeHToB 3.10 Makpochl;

+ OnemeHTbl ynpaeneHus 6.6 crnyxar ansa nporpammMmmpoBaHus aucnnes npubopa 3.4 n otobpaxatroTcs Ha
naHenun Bo Bpemsi paboTbl C NpMOOPOM C MOHOXPOMHbIM TekcToBbIM KK 3.4.1.

6.1 DyHKUMM

* Jlornveckune cpyHkumm 6.1.1;

*  ApudmeTnyeckue yHKuumn 6.1.2;
*  ®yHKUMM cpaBHEHMS 6.1.3;

» CpBuroBble yHKUMK 6.1.4;

* butoBble yHKkLMKM 6.1.4.

6.1.1 Jlornyeckue chyHKUUMN

+ W (AND)6.1.1.1

« WM (OR)6.1.1.2

+ HE(NOT)6.1.1.3

*  Wcknovatowee NN (XOR) 6.1.1.4

OcobeHHOCTbIO paboThl BrOKOB NOrMYECKUX (OYHKLWIA SIBMSIETCSt MX CamMOHACTpoWika Ha TvMn AaHHbIX. Ecnn k Bxoay
6noka Gbina noacoeAnHeHa LienoYmcrieHHasi nepeMeHHas, To 6ok aBToMaTUYeCKU nepecTpamBaeTcs Ha paboTy ¢

LIENOYMCIEHHBIMY 3HAYEHUSMU.
I
: AND

324425 % x
AND |

62,39 . .
AND |-

PucyHok 6.1

Ona cdoyHkuun U n UINU cnepyeT yuuTbiBaTb, YTO HEMOAOKMNIOYEHHbIE BXOAbl GNOKOB GyayT MMETb cneayoline
COCTOSHMS:

o ansa dyHKumm U — normyeckas «1»;
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6 bubnuoteka

* Ana doyHkumm UNWU — norudeckuin «Ox».

B atom cny4yae ©roKn BbINOMHAOT d)yHKLI,MlO NoBTOPUTENA CUrHana. Ons yBEINU4YEeHUA 4ncna BxogoB Yy JIOrM4YeCKnxX
beHKLJ,VIVI NCNoNb3yeTCA NX KaCKkagHOE BKITlOYEeHMe:

11— 11—

p—AND—apl—Q = R—{AND|-q

I3 ——— 1 13 —
PucyHok 6.2

6.1.1.1 U (AND)

= e o]

PucyHok 6.3

Ecnu Ha oba Bxoga 6rnoka yHKUMM MOCTYNawT cuUrHanbl forndeckort «1» (Bce BXodbl BKIMIOYEHbI — KOHTaKThI
3aMKHYTbI), TO HA BbIXOAE MOSABAETCS CUrHaAmM NOrMYeckon «1» (BbIXOA BKITOYEH).

Pa6oTte yHKLUM COOTBETCTBYET TabnuLa COCTOSHUN:

"1 12 Q
0 0 0
0 1 0
1 0 0
1 1 1

Ecnn Ha Bxogbl 6noka beHKLI,I/II/I NoCTynarwT LEeNioYNUCNeHHble 3Ha4yeHund, ToO onepauund 6y/:|,eT npouv3seneHa Hap
KaxkablM 6UTOM 3Ha4YeHUs1 B OTAENbHOCTMW.

0011
N | 0101
0001

6.1.1.2 NN (OR)
I1

PucyHok 6.4

Ecnu Ha oguH 13 BxogoB Brioka oyHKUUKM NOCTYNaeT CUrHan formyeckon «1» (KOHTakTbl 3aMKHYThI), TO Ha BbiXoAae
anemeHTa nosaBnsieTcs nornveckas «1» (BbIxod BKITHOYEH).

Pabote cpyHKUMM 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 NoCTynawT LeNIoYUCIeHHble 3Ha4YeHud, To onepauud 6yp,eT npoun3seneHa Haa
KaXkabIM OUTOM 3HaYeHUs B OTAENbHOCTU.

0011
I | 0101
0111

6.1.1.3 HE (NOT)

(DyHKLI,MFI ncnonb3yeTca Anda MHBepTupoBaHMA CUrHana.

I1

ki |
===\ Q

v

PucyHok 6.5

Ecnn Ha Bxoa 6Gnoka (yHKUMM MocTynaer curHan normyeckoro «0» (KOHTaKTbl Pa3oMKHYTbl), TO Ha BbiXode
areMeHTa NosIBMSIeTCs formyeckas «1» (BbIXO4 BKIOYEH), U HAOGOPOT: CUrHaM MHBEPTUPYETCSI.

Pa6oTte yHKLUM COOTBETCTBYET TabnuLa COCTOSHUM:

1 Q
0|1
110

Ecnu Ha Bxopg 6rnoka d)yHKLI,VIVI NnocCTynaeT uenovyncrieHHoe 3HadeHune, 1o onepauna 6y/:|,eT npon3seneHa Haa KaxabiMm
OMTOM 3Ha4YeHMs B OTAENBHOCTM.

01
10

HE
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6.1.1.4 Ucknovarwee UJTUN (XOR)

I1

v

XOR

PucyHok 6.6

Ecnu Tonbko Ha oaMH 13 BxogoB Onoka yHKLMK NOCTYNaeT fornyeckast «1», TO Ha BbIXOAE 3fieMeHTa NosiBNsieTcs
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 beHKLI,Ml/I NoCTynarT UEeNoYUCIieHHble 3Ha4YeHnd, TO onepauuna 6yp,eT npoun3segeHa Haa KaxabiM
OMTOM 3Ha4YeHMS B OTAENBbHOCTM.

0011
XOR | 0101
0110

6.1.2 ApucpmeTnyeckme pyHKLUM

BHUMAHUE

VAN

ApndmeTunyeckme OyHKLMN C NaBatoLLEeln 3ansaTon He A0CTYNHbI Ans npubopos nuHenkn MP110.

Onepauun apudpmeTnyecknx yHKLUN MOTyT NPON3BOAUTBLCA TOMbKO Had 3HAYEHUSIMU LENOYMCIIEHHOMO TMna u
Tuna ¢ nnasatoLLlen 3anaTon.

HasBaHue LlenouncneHHbin | Tun c nnaBawoLlen
™n 3ansTon

CnoxeHune ADD 6.1.2.1 fADD 6.1.2.1
BbluntaHmne SUB6.1.2.2 fSUB 6.1.2.2
YMHOXeHne MUL 6.1.2.3 fMUL 6.1.2.3
HeneHve DIV6.1.2.4 fDIV6.1.2.4
[eneHune c octaTtkom MOD 6.1.2.5 -
Bos3BeneHue B

mene.flb - fPOW 6.1.2.6
Mogynb oT uncna - fABS 6.1.2.7
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6.1.2.1 Cnoxenue (ADD, fADD)

V1+V2=Q =P

PucyHok 6.7

Ons onepaunii Hapg LENOYUCIIEHHBIMU 3HAYeHMAMU ucnonb3yetca 6nok ADD, Hapg 3HayYeHusIMM C NnaBatoLlen
3anston — fADD.

Pe3yﬂbTaTOM onepauun (*))/HKLI,VII/I Ha BbIXoAe ABIIAETCA CyMMa BXOOHbIX 3HAYEHUN.

Ecnun Bo BpeMs BbINOMHEHUSI onepauMn 3HavyeHue yncna nomnyyaetcsa 6onblie 4294967295 (32 6uta), TO OUThI,
BbIXOAsILLME 3a pa3psaHOCTb 32 6uTa, OTCeKkatoTCs.

Mpumep

[MpumeHeHne GNOKoB hyHKLUM OIS CROXeHUs umcen 24 +2 +2 +7 = Q = 35.
24
| 24 = ryy

I 26 26
N e A g BAE = I o P
[ 2 Pl ?@

e

PucyHok 6.8

6.1.2.2 BoiuntaHue (SUB, fSUB)

v1v20—> =

PucyHok 6.9

Ons onepauni Hag UENOYMCNEHHBIMU 3HAYeHUsAMU ucnonb3dyeTcs 6nok SUB, Hag 3HadeHusiIMKM C nnaBatoLlen
3ansaton — fSUB.

PesynsratoM onepaumm yHKLUMM Ha BbIXOAe SBASIETCH Pa3HOCTb BXOAHbLIX 3HAYEHUN.
Ecnu Bo BpeMsi BbINONHEHUs onepauunn pyHKLMK Ha Bxoae V1 3HavyeHue ymcna MeHblue 3HavyeHusa Ha Bxoge V2, 1o

pe3ynsratoM OydeT 4nMcno, noryyYyeHHoe crnoxeHneM mnagwero yucra nmoc 0x100000000 (4294967296) mMuHyc
3Ha4veHue uncrna 6onbwero: (V1 + 0x100000000) - V2 = Q.
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Mpumep

lMpumeHeHne 6rnoka PyHKUMM AN BblYUTaHUA Yncen 24 — 2 = 22;

L2 - 22 22
| | 2|SUB | = —= a |
| 2 le,x I

PucyHok 6.10

IMpumeHeHus 6noka yHKUMM ANng BelYMTaHus Yncen, rae V1 meHble V2: 2 — 24 = Q = 4294967274.

. 4294967274 4294967274
24| SUB | - . ” @

L2
| 24 ﬁf‘ I

PucyHok 6.11

6.1.2.3 YMHoxeHue (MUL, fMUL)

e
V1XV2=Q* iMULx.-x@

PucyHok 6.12

Ons onepaunii Hag LENOYUCIIEHHBIMU 3HAYeHMAMU ucnonbayetca 6nok MUL, Hag 3HayeHusiMM C nnaBaroLlen
3anaTton — fMUL.

Pe3yanaTOM onepauun (*)yHKLI,I/II/I Ha BbIXOo4e ABIAETCA nNpon3BeaeHne BXOOHbIX 3HAYEHUN.

Ecnu BO BpeMsi BbINOMHEHUS onepaunm yHKLUMM 3HadYeHre Yncna nonyyaetcs 6onblie 4294967295 (32 6uta), 10
6uUTbI, BbIXOASLWMNE 32 paspsaHocTb 32 6uTa, oTcekaroTcs.

Mpumep

MpumeHeHWe 6okoB yHKLUM 1S NEPEMHOXEHMUS Yncen24 -2 - 2-7=Q = 672.

' 48 4
2| MUL . gﬁ g

l: 2
MUL I j

PucyHok 6.13
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6.1.2.4 Nenenue (DIV, fDIV)

>y
V1V2=Q =p Jov]——<3
.

PucyHok 6.14

[na onepauuii Hag UENOYUCNEHHBbIMM 3HAYeHMAMM ucnonb3yetca 6nok DIV, Hag 3HadeHMsaMM C nnaBatoLLEemn
3anaton — fDIV.

PesynsraTom onepaumu yHKLMU Ha BbIXOAEe ABMSAETCH YAaCTHOE OT AeneHUs BXOAHbIX 3HaYeHUIA.

Ecnu Bo BpeMA ncnornb3oBaHNA onoka DIV B pesynbrate geneHna nony4yarTca onu uenoro 4Ynucrna, To Ha Bbixoae
npon3BoanNTCA OKpYyrneHne 3Ha4YeHna A0 Lernoro Ymcrna B MEHbLLUYHO CTOPOHY.

B cnyyae geneHus Ha 0 Ha Bbixoge anemeHTa Oyaet 3HaveHue 0.
Mpumep

lMpumeHeHne 6rnoka oyHKUMK aNns geneHuns Ymcen 24 +2=Q =12

PucyHok 6.15
6.1.2.5 [leneHune c octatkom (MOD)
Wi —

]

PucyHok 6.16

PesynbratoM onepaumm yHKUMM Ha BbIXOAE SBMSIETCA OCTATOK OT AENEHMS BXOAHbIX LENOUYNCIIEHHBIX 3HAYEHWUNA.
B cniyyae genenus Ha 0 Ha Bbixoge 6roka dyHkuumn 6yaet 3HadeHume 0.

Mpumep

[MpumeHeHne 6rnoka OyHKUMM ONS BbIOENEHUSA LEMNOro ocTaTka OT AeNeHnst ymcna 22 Ha 3.

22 2222
' ) 1 1
3|MOD | ——. Ql
=R

PucyHok 6.17
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6.1.2.6 Bo3BegeHue uncna B cteneHb (fPOW)

i
v -

V2 ]

V12 = Q == P <=

PucyHok 6.18

PesynstatomM onepauun yHKLMKU Ha Bbixode sBnsieTca nepemeHHas tuna float, pasHas umicny V1, Bo3segeHHOMY B
cteneHb V2.

Brnok paboTaeT TONbKo CO 3Ha4YEHUSIMM C MIaBatoLLEN 3andToNn.
Mpumep

MpumeHeHne 6rnoka yHKLMM ANsA BO3BeAEHMSA Yncna 3 B cTeneHb yncna 4.

3
3 - 2y
: — a1 81
4| fPOW ] 0
[:4 4 11

PucyHok 6.19

6.1.2.7 BaaTtune moaynsa ot yucna (FABS)

V)= Q = - [V (88— o]

PucyHok 6.20

Bbriok pa60TaeT TONMbKO CO 3HAYEHMSIMU C NaBatoLLEn 3ansaToun.

Pe3yanaT0M onepaunn (*)yHKLI,I/II/I Ha BbIXo4e ABNAeTCA MoAyrnb nogaBaeMoro Ha BXod 3Ha4eHua.
Mpumep
MpumeHeHWe GrokoB yHKLMM Ans onpeaeneHus mogynewn yncen: |-3,4| = Q = [-3,4/, 16,7] = Q =6,7

34 | %8s 3;4;3:4@

PucyHok 6.21
PucyHok 6.22

6.1.3 DyHKLUNM cCpaBHEHUA
+ PaBHo (EQ) 6.1.3.1;

+ bBbonbwe (GT, fGT) 6.1.3.2;
* Bbibop (SEL) 6.1.3.3.
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6.1.3.1 PaBHo (EQ)

V1 -

V2

X

PucyHok 6.23

PGSyJ'IbTaTbI BbIMNOJTHEHUNA onepauunmn Onoka Ha Bbixoae CpaBHEHUA BXOOHbIX 3HaYEeHUN:

e V1=V2-5Q=1;
- VI>V2—-Q=0;
e V1<V2-Q=0.

Mpumep

24

23

il

6.1.3.2 bonbue (GT, fGT)

2 4 - - - .'.‘

24

PucyHok 6.24

| v

I
|

GT ___@

| w2

Pe3yJ'IbTaTbI BbIlMNOJIHEHNA onepaunmn 6noka Ha Bbixoge npwn CpaBHEHNN BXOOHbIX 3HaYEHUN:

+ V1=V2-5Q=0;
+ VI>V2-5Q-=1;
+ Vi<V2-Q=0.

PucyHok 6.25

o) €0 P

[na cpaBHEHUS LENOYUCIIEHHBIX 3HA4YeHUn ucnonbdyerca 6rnok GT, Anga 3Ha4YeHUN C 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 6.26

6.1.3.3 Bbi6op (SEL, fSEL)

NPUMEYAHUE )
El ®yHkuma Beibop (SEL, fSEL) B8 OWEN Logic Ha3biBaeTca TepHapHas ycnoBHasa onepauvs CpaBHEHUS.

PucyHok 6.27

Ecnu V1 paBeH nornyeckomy «0», TO pe3ynsTaToM BbINOMHEHUS onepauny Onoka Ha BbiIXode SBMASETCS BXOOQHOW
curHan V2. Ecnu V1 paBeH normyeckon «1», To pesynsTaTtoM BbIMONTHEHNST onepaumy Groka Ha Bbixoge SABMSieTCs
BXOAHOM curHan V3.

*+ V1=0-Q=V2

+ V1=1-5Q=V3.

[nsa Beibopa LenoymcneHHbIX 3HadyeHun ucnonodyerca 6rnok SEL, ons sHavyeHun ¢ nnasatollen 3anaton — Bnok
fSEL.
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r
i
|
m.l
[#5]
[Tl
—
X
P Lo
@

LA

Mpumep
(V1 o
d
PucyHok 6.28
(V1 —
[ 2 J-

PucyHok 6.29

6.1.4 CaBuroBble PYyHKLMM

* Jlornyeckui casur Bneso (SHL) 6.1.4.1;
Jlornyecknin casur Bnpaeo (SHR) 6.1.4.2.

6.1.4.1 NMobuToBbLIN nornyecknn casur Bneso (SHL)

MobwuToBbIN nornyecknin casur Bneso (SHL) ucnonb3yetcst AN BbINOMHEHMSA onepauun nobUTOBOrO SIOrMYECKOro
casura onepaHaa X sneso Ha N BuT ¢ JONONHEHMeM HynsaMu cnpasa.

PucyHok 6.30

Mpumep
MpumeHeHue onsa casura yncna 38 (gecatmnyHoe) = 00100110 (gBon4yHOE).

00100110 — 10011000

PucyHok 6.31
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6.1.4.2 NMNobuTtoBbLIN nornyeckumn casur Bnpaso (SHR)

MobuTosbin normdeckun casur snpaso (SHR) ucnonb3yetcsa ans BbINOMHEHWUS onepaumn NobrToBOro NornYecKkoro
casura onepaHga X Bnpaso Ha N 61T ¢ JononHeHneM Hynsamu crieea.

PucyHok 6.32

Mpumep
MpumeHeHue ana casura vncna 152 (aecatnyHoe) = 10011000 (gBonyHoe).

10011000 — 00100110

e 152 | SHR '
~—— 152 38 38
2 1% -8 B Q1
2 2 |

PucyHok 6.33

6.1.5 butoBble hyHKLUN

* YteHune 6uta (EXTRACT) 6.1.5.1;
+ Banuck 6uta (PUTBIT) 6.1.5.2;

*  [Hewndpatop (DC32)6.1.5.3;

* Lundppatop (CD32) 6.1.5.4.

6.1.5.1 YreHnne 6uta (EXTRACT)

UteHune outa (EXTRACT) ncnonb3yeTcs 4118 BbINOMIHEHWS onepaumm YteHus 3HadeHms 6uta N B uncne Ha Bxoge X.
Butbl HyMepytoTcsa ¢ KoHua. Yucno Ha Bxoge X 3agaetcsa B AeCATMYHOM cucTeme. BoixogHoe 3HadeHve Q Bcerga

aBovyHoe (0 unm 1).

EXTRACT

a5

—
o

PucyHok 6.34
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Mpumep
[MpumeHeHus 6rnoka ans YteHus natoro 6uta ns yucna 81 (gecatmyHoe) = 1010001 (gBOMYHOE).

1010001

= .
81 @ %]
R
— N
-

PucyHok 6.35

6.1.5.2 3anucb 6uTta (PUTBIT)

3anuce 6uta (PUTBIT) ucnonbsyetcs ons BeiNofHEHUs onepaumm 3anncy B ymucne X 3HadeHus 6uta N B coctosiHue,
ykasaHHoe Ha Bxoge B (nornyeckme «0» unu «1»). Yucno Ha Bxoge X 3apjaetcs B AeCATUYHOM cucTeme. BoixogHoe
3Ha4yeHve Q — LenoYncneHHoe.

N T |
(M kel (o]
BE 18

PucyHok 6.36

Mpumep

lMpumeHeHus 3anucu 4YeTBepToro Guta B curHame normyeckonm «1» gnsa yucna 38 (mecatnyHoe) = 100110
(oBoMyHoOE).

rl
| ¥
I 100110
I 110110
|
| PUTBIT
I | 38 = SHWM 54 - o J
e =
= ] 165
1
o —
L------J

PucyHok 6.37

6.1.5.3 Oewundpatop (DC32)

Hewundpartop (DC32) ucnonblyetrca ans BbINOMHEHUSA onepauun npeobpas3oBaHWsl 4BOMYHOIO Koga Ha BXode B
MO3MLIMOHHBIA KOA Ha Bbixode. [leped BbINONMHEHMEM onepauMM Hafd 3Ha4YeHMeM Ha BXxode npeaBapuTernbHO
BbIMNOHAETCHA NodMTOBas nornyeckas onepaums «M» c onepaHgom Ox1F (11111b).

134



6 bubnuoteka

PucyHok 6.

38

Pabote pelumndpartopa COOTBETCTBYET NpMBEAEHHAs Tabnuua COCTOAHMIA:

Mpumep

33

6.1.5.4 LLndpatop (CD32)

NBOMYHBIA KO, MoSKILMOHHBIA 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 0 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 0 o o
1 1 1 1 o o 1 o o o
1 1 1 1 1 1 0 o o o
PucyHok 6.39

100001b & 11111b

_...

DC32

| 010b

PucyHok 6.

40

Lndgpatop (CD32) ncnonb3yeTcsa A5s BbINOMHEHUA onepauun npeobpas3oBaHMs NMO3MLMOHHOIO Koda Ha BXode B

OBOWYHbIN KOO, Ha BbIXoae.

PucyHok 6.

41

Ecnu BxogHoe ABouMYHOe 3HadeHue nmeeT Gornee ogHoOM nornyeckon «1» B paspsgax, To pabota wwudpatopa
BeLleTCS TONbKO CO CTapLUUM eANHUYHBIM Pa3psaoMm.
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Pa6ote WwmndpaTopa cOOTBETCTBYET TAabnMLa COCTOSHUM.

NBoMYHBIA KO,

Mo3SKILMOHHBIA KO,

6.2 PyHKUMOHaNbHbIE OFIOKKN

Tpurrepsbl 6.2.1;
Tanmepsbl 6.2.2;
leHepaTopbl 6.2.3;
Cuetunkn 6.2.4;
PerynaTtopbl 6.2.5.

6.2.1 Tpurrepsbl

D-tpurrep (DTRIG) 6.2.1.5.

6.2.1.1 RS-Tpurrep ¢ npMopUTETOM BbIKITHOYEHUS

RS-tpurrep ¢ npuoputetom BoikntoyeHus (RS) 6.2.1.1;
SR-Tpurrep ¢ npuoputeToM BkMoyeHus (SR) 6.2.1.2;
OetekTop nepeaHero gpoHTa umnynsca (RTRIG) 6.2.1.3;
OetekTop 3agHero dppoHTa nmnynesca (FTRIG) 6.2.1.4;

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 0 o 0
PucyHok 6.42

RS-Tpurrep ¢ npuopmMTeTOoM BbIKIIOYEHUS UCMONBb3YETCA ANs NEepeKnodeHns ¢ ukcaumen cocTosHUs BO Bpems
MOCTYNNEeHNS KOPOTKUX MMMNYbCOB Ha COOTBETCTBYOLWMIA BXoA. Ha Bbixoge Q noAsButcsa nornyeckas «1» no poHTy

curHana Ha Bxoge S.

RS1
| v -
R [ a— o
5
| v2
PucyHok 6.43

Pa60Ty Tpurrepa noACHAET npuBeeHHaA Ha PUCYHKE HUXe uarpamMmma.
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Bxon S ]

Bxono R

Boixon Q

PucyHok 6.44

B cny4yae o gHOBpPEMEHHOIO NOCTynneHna cCurHanoB Ha oba Bxona NPNOPUTETHBIM ABNAETCA CUIrHan Bxoaa R.

6.2.1.2 SR-Tpurrep ¢ npMopuTeTOM BKITHOYEHUS

SR-Tpurrep ¢ NpUoOpMTETOM BKITIOYEHUS MCMONb3YETCS ONS MEPeKnodeHns ¢ uKcaumen COCTOsHMS B cryyae
NOCTYNNEHNs1 KOPOTKUX MMMYIbCOB HA COOTBETCTBYOLWMIA BXoA. Ha Bbixoge Q nosiBUTcsa normyeckas «1» no opoHTy

curHana Ha Bxoge S.

[w

SR1
s e a ]
- y
PucyHok 6.45

Paboty Tpurrepa NosiCHSIET NPUBEAEHHAs Ha PUCYHKE HUXKe auarpammva.

Bxon S ]

1

Bxoa R

Boixopn Q

1

PucyHok 6.46

B Cly4ae o gHOBpPEMEHHOIO NOCTYyNnfeHna CMrHanoB Ha oba Bxoaa NPUOPUTETHLIM ABNAETCA CUTHan Bxoaa S.

6.2.1.3 [letekTop nepepHero chpoHTa umnynsca (RTRIG)

Oetektop nepegHero poHTa mmnynbca (RTRIG) ucnonbsyerca B crnydae HeobBXOOUMOCTM MMETb peakuuio Ha
M3MEHEHNE COCTOSIHUSI OUCKPETHOrO BXOAHOrO curHana. Ha Beixoge Q reHepupyeTcs eQuHWYHBIN MMMYNbC Mo

nepegHemy cpoHTy Bxoga l.

-

RTRIG1

| Q

—<_a ]

PucyHok 6.47

Paboty getektopa 06bsCHSET NpMBEAEHHAs Ha PUCYHKE HUXKe guarpamma.
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Bxonl

Boixopn Q

LUukn nporpaMmMbl

PucyHok 6.48
6.2.1.4 [letekTop 3agHero ¢ppoHTa umnynbca (FTRIG)

Hetektop 3agHero ¢poHTa mmnynsca (FTRIG) ncnonb3yetca B crnyvyae HeobxoAMMOCTM WMMETb peakuuio Ha
N3MeHeHNe COCTOSHUS AMCKPETHOro BXOOHOro curHana. Ha Bbixoge Q reHepupyeTca €4uMHWYHBbIA MMNYfbC Mo
3agHemy opoHTy Bxoga l.

FTRIG1

PucyHok 6.49

Pa60Ty AeTeKTopa obbsCHsIET npuBeneHHad Ha pUCYyHKe HUXKe guarpamMmma.

Bxonl

Boixopn Q

Uwkn nporpamMmbl

PucyHok 6.50
6.2.1.5 D-tpurrep (DTRIG)

D-tpurrep (DTRIG) ucnonb3yetca ans OpMUMPOBaHWS UMMyMbCa BKIHOYEHWUS BbIxOd4a Ha WHTEpBan BpeMeHu
nMnyneca Ha Bxoge D, BbixogHON MHTepBan 6yaeT CMHXPOHU3MPOBAH C TaKTOBOW YacToTou Ha Bxode C.

Ha Bbixoge Q Tpurrepa MOSIBUTCSA CUrHan forMyeckoi «1» Mo opoHTY TaKTOBbIX MMMYNbCOB Ha Bxode C npw
HanuuMu curHana norudeckoit «1» Ha Bxoge D. Bosepat Bbixoga Q B curHan norudeckoro «0» npousoigeTt no
(PPOHTY TaKTOBbLIX MMMYNbLCOB Ha BXoAe C npu HannymMm curHana normdeckoro «0» Ha Bxoage 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 —

oo o W

<
(X

E
oy

PucyHok 6.51
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Pa60Ty Tpurrepa oObsCHSET npmeeneHHad Ha pUCYHKe HUXKe aunarpamMmma.

sonc [ [TTLLTT

Bxon D

Boixopn Q)

PucyHok 6.52
6.2.2 Tanmepbl

Mmnynbc BkNoYeHns 3agaHHon gnutensHoctu (TP) 6.2.2.1;

Tanmep c 3agepxkon BknodeHns (TON) 6.2.2.2;

Tanmep c 3agepxkon otkntoverus (TOF) 6.2.2.3;

WHTepBanbHbivi Taimep (CLOCK) 6.2.2.4;

WHTepBanbHbIn Tanvep ¢ HegenbHbiM unknom (CLOCKWEEK) 6.2.2.5.

6.2.2.1 Umnynbc BKNOYEHUA 3agaHHon anuTtenbHocTu (TP)

MMnynbCc BKMOYEHUA 3agaHHom anuTenbHocTu (TP) ucnonb3yerca Ans OPMMPOBAHUS MMNyfbCa BKIIOYEHWS
BblXO4a Ha 3afaHHbln MHTepBan BpeMmeHn. Ha Bbixoge Q 6rnoka nosBrsieTcs curHan normdeckon «1» no poHTy
BxoaHoro curHana l. MNocne 3anycka Bbixod Q He pearnpyeT Ha U3MEHEHWe 3HaYeHUs1 BXOAHOIo CUrHana B Te4eHne
nHtepsana Tuun. [10 ncTeyeHne nHTepsana Tuwn BbIXOAHOW CUrHAN cOpacbiBaeTCs B ornyeckuii «0».

TP1

1| T

PucyHok 6.53

Paboty umnyrnbca 0GbSCHSET NPUBEAEHHAs Ha PUCYHKE HUXKe anarpammva.

Bxopn 1 ]_"
R t

Boixon Q

THHI'I

PucyHok 6.54

Jonyctumblin AnanasoH 3HaveHun Tmn o1 0 fo 4147200000 mc nnu 48 aHen.

[nutenbHOCTb nMmnynbca n eguHULbl USMepeHna BpeMeH HaCTpamnBakoTCA Ha NaHenm ceonicTB Ob.
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Ceoictea TP B x
= A
+ [lapameTpw
cex [
OnutencHocTe vMnyneca 1
+ [Ipouee
KorMmeHTapwi i
===—|
Macuitab spemenn I

PucyHok 6.55

6.2.2.2 Tanmep c 3apgepxkon BkrnroveHus (TON)

Taimep ¢ 3agepxkon BkritodeHus (TON) ncnonb3syetca Ansa onepauum 3agepxku nepegadn curHana. Ha seixoge Q

Taﬁmepa NnoABUTCA CUrHan Jnorn4ecko
NpoOOoIKNTENbHOCTLIO HE MeHee ANnTeNb

N «1» C 3agepXKon OTHOCUTENbHO (ppoHTa BXOoAHOro curHana |

HocTu Ton U1 BbIKNIOYMTCA MO cnagy BXogHOro curHana.

TON1
I Q

Ton

—<_a ]

be

PucyHok 6.56

Paboty Talimepa 06bACHAET NPUBEAEHHANA Ha PUCYHKE HUXEe anarpamma.

Bxonl

Boixon Q

THMI'I__

Tunn

Honyctumbln gnanasoH 3HadveHun Tot 0 4

PucyHok 6.57
04147200000 mc nnn 48 gHen.

BpeMﬂ 3aEPXKN BKITIOYHEHNA N €OUHULIbI UBMEPEHUA BPEMEHN HAaCTpanBaloTCA Ha NaHenn ceoncTB Ob.

CeoicTBa TOM

w =
=

L'

B x
A

A31=
lNapameTpe:

MacwTah speretia CEK

Bpemn sapepxen BnoueHuA [

L'

MNpouee

KorreHTapiii

Bpemna safepxKM BKMOYEHWUA
3anaeT BpeMA 330EPHKM BHIKYEHA

PucyHok 6.58
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6.2.2.3 Tanmep c 3apgepxkkon otknroveHus (TOF)

Tanmep ¢ 3agepxkon oTknoveHus (TOF) ncnonbsyetca Ans 3agepxky oTkNIYeHns Bbixoga. Ha Beixoge Q Tavimepa
NOSIBATCS1 CUrHamn normyeckor «1» no poHTy curHana Ha Bxoge |, oTcueT BpemeHu 3apaepxku oTknoveHus Toff
HayHeTCs MO KaxAoMy crafgy BXOAHOro curHana. locne OTKMYeHWsI BXOOQHOIO CurHama Ha BbIXode MOsIBUTCSH
curHan norudeckoro «0» ¢ 3agepxkon Toff.

TOF1

be| Toff

o i,

PucyHok 6.59

Pa60Ty Taﬁmepa obbsacHaeT npmeeneHHada Ha pUCYHKe HMXe aunarpamma.

Bxon 1l » _”_
i} | t

Boixon Q
t
Tzan Taan
PucyHok 6.60

Honyctumbln gnanasoH 3HadeHun T3ag ot 0 go 4147200000 mc unu 48 gHen.

BpeMﬂ 3aEPXKN BbIKITIOYEeHUA U eANHUL bl N3MEepEHNA BpeMEHN HaCTpanBaroTCA Ha NaHeENn ceoncTB Ob.

CeoicTea TOF
=4
v [NapameTtp
cek  |v
Bpemna zanep¥kM BelKMoYEHWA 5
+ [lpouee
KommeHTapui
Maciitab Bpemern

PucyHok 6.61
6.2.2.4 UntepBanbHbin Tanmep (CLOCK)

NMPUMEYAHUE

WuTepBanbHbin Tanmep (CLOCK) goctyneH Tonbko Anst n(pubopoB ¢ YacaMu pearibHOro BpEMEHMN.
WHTepBaneHbin Taimep (CLOCK) ncnonb3yetcs ang opMmpoBaHns nMmnynbca BKIOYEHMS Bbixoda Q no yacam
peanbHoro BpemeHn. Bpems BkntoyeHns Th n otknioveHusa Tl Bbixoga ycTaHaBnNuBalOT B KayecTBe napameTpoB
Tanmepa.

CLOCK1

13.03 11:05:40| Th QH@

14.03 11:05:40| TI

PucyHok 6.62
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Pa60Ty Taﬁmepa oObsICHsIET npmBeneHHad Ha pUCYHKe HUXKe guarpamMmma.

Boixon Q)

TEIK.I'I

TDTKII

PucyHok 6.63

Ecnu 3ajaHHOe 3HadyeHne BpeMeHU OTKIMHYEeHUA MeHblle BpeMeHU BKIKYeHudA, 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 YyeTBEpr NATHULE
24y

PucyHok 6.64
Jonyctumbln AnanasoH 3HaYeHUN Tein. U Torkn. OT 0,00 ¢ 4o 24 u.
,El,aTa N BpeM4d BKIMKOYEHUA U OTKIMIOYEeHUA HacTpanBaeTCcAa Ha NaHenun cBoncTtB Ob.
CeoicTea CLOCK =
LA IF Y
+ [lapametps
13.0311:0540 [+
Data v epema sewniovenwa 14,03 11:05:40
+ [lpouee

KomMmeHTapui

[Nara » BpemMA BKMOYEHWA

PucyHok 6.65
6.2.2.5 UHTepBanbHbIN TauMep ¢ HeaenbHbIM Luknom (CLOCKWEEK)

s ] |IPUMEYAHUE

1 | [WHTepBanbHbIn Taimep ¢ HeaenbHbIM Lmknom (CLOCKWEEK) goctyneH Tonbko Ans npubopos ¢ Yacamu
—=— | peanbHOro BpeMeHM.

WHTepBanbHbI Tanmvep ¢ HepenbHbiM umknom (CLOCKWEEK) ucnonb3yetcs ang chopMupoBaHUA uMNynbca
BKITIOYEHWS Bbixoda Q no Yacam peanbHOro BpeMeHW ¢ y4eToM aHen Hegenw. Bpems Bkniovenns Th n oTknodeHns
Tl Bbixoga Q v gHK Hegenu paboTbl yCTaHABMNMBAIOT B Ka4eCTBE NapaMeTpoB TanmMepa.

CLOCKW1

13.03 11:05:40| Th Q@

20.03 11:05:401 TI

PucyHok 6.66

Paboty Tanmepa o6bACHSIET AMarpamma Ha PUCYHKE HUXKe.
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1-geHb (244)  2-geHb (244)

Boixopn Q

Tern Toten Texn Totkn

PucyHok 6.67

BHYTpeHHsIA CTpyKTypa Tarimepa UMeeT crieayoLmii Bua,.

Tan— Th| CLOCK

ame LL

PucyHok 6.68

Jonyctumbln AnanasoH 3Ha4eHUN Ten U Torn OT 0,00 € 00 24 u.

HacTtpolika BpeMeHM BKITHYEHMS N OTKIIOYEHNS] U yKa3aHWe AHEN HeAeny Npou3BOANTCS Ha naHenu ceoncTs Pb.

Ceolictea CLOCK WEEK
=] A
T=4l |
“ [lapametps
~

DNaTa v BpEMA BKNHYEHWA 13.03 11:05:40
DNaTa v pemA eeiknoueHuA 2003 11:05:40
v [lpouee

KormeHTapiA

i Hepenn

PucyHok 6.69
6.2.3 NeHepaTOpbI

» [eHepaTtop npsimoyronbHbix uMnynbcoB (BLINK) 6.2.3.1.

6.2.3.1 N'eHepaTop npaAMoyronbHbIx MNynbcoB (BLINK)

[eHepaTop npsimoyronbHbix uMnynbcoB (BLINK) ncnonb3yetca onst dhopmMupoBaHus NpsiMOYrofibHbIX UMMYIbCOB
nynscaunn. Ha Bbixoge Q reHepaTopa OPMUPYHOTCA MMMYNbCbl C 3adaHHbIMW NapameTpamu OIUTEeNbHOCTU
BKMOYEHHOIO (Ten — CUrHaAN normdeckon «1») u OTKNOYEHHOro (Tomn — curHan normyeckoro «0») cOCTOAHUA Ha

BpeMSs OENCTBUA yrpaBnsitoLero curHana Ha exoge | (curHan norndeckon «1»).
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BLINKA1

1c| Th
-2c| Tl

PucyHok 6.70

Paboty reHepaTopa NosicCHAET NpUBEAEHHAs Ha PUCYHKE HVbKe AuarpaMma.

Bxopn 1

Boixon Q

Jonyctumblin AnanasoH 3Ha4eHUA Ten U Torkn: OT 0 0 4233600000 mc nnu 49 aHen.

OnnTenbHOCTb BKIHOYEHHOMO N OTKIMOYEHHOIO COCTOSAHNN HacCTpanBaloTCA Ha NaHenu cBoncTB Ob.

MapameTp Th cooTBeTcTBYET Tk

MapameTp Tl cooTBeTCTBYET Torvn.

6.2.4 CyeTumKMn

-

Toten| Texn

PucyHok 6.71

CEoNCTEa BLINK
=|A

2=2l |

+ [lapametp Th

MacwTal spemeHi CEK

| [nrenstocTs skn. cocrostia i
w [lapamerp T1

MacwTal spemeHi CEK

[nuTensHoOCTe OTKN. COCTOAHMA 2
w [lpouee

KormeHTapui

[muTensHOCTE BEKN. COCTORAHMEA

JapaeT AMWTENEHOCTE BKMIDYEHHOMD COCTOAHKA
CcHrHana

PucyHok 6.72

*  VIHKpeMeHTHbIN cyeT4mk ¢ aBTocbpocom (CT) 6.2.4.1;
*  YHuBepcanbHbin cHeTumk (CTN) 6.2.4.2;
*  VIHKpemeHTHbIN cyeTumk (CTU) 6.2.4.3.

6.2.4.1 UHKpeMeHTHbIN c4eTuYukK ¢ aBTocopocom (CT)

MHKpeMeHTHBIN cyeTunk ¢ aBTocopocom (CT) ucnonb3yercs Ans nogcyeTta 3agaHHoro yucna umnynscoB N (Bxog N
— yCTaBka u4ucrna umnynbcoB). Ha Bbixoge Q cyeTyMka nOSIBATCS MMMYMbC CUrHana norudeckom «1» ¢
AnuTenbHOCTbIO paboyero umkna npubopa (Tumkn), ecnu yucno npuxoasawimMx Ha Bxod C uUMNynNbLCOB AOCTUrHET

YCTaHOBJIEHHOIO 3HAa4Y€HNA N.
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10| N

PucyHok 6.73

Pa60Ty CYEeT4YMKa NoACHAET NpuBeaeHHada Ha pUCYHKe HMXe anarpamMmma.

1 2 345 N

sont_[][][]]] L.

Bobixopn Q

t

Tuwmien

PucyHok 6.74

[onyctTumbln gnanasoH 3HadeHnin ymcna nmnynscos N: ot 0 o 65535.

Yucno umnynecoB N 1 napameTtp coxpaHeHus coctosiHus B IN3Y 3agatoTca Ha naHenu ceorcts Ob.

CeoicTea CT o

= A
- = l|
w [lapameTps
| Coxparerme cocosrna [l v

YoTaeka 10
+ [lpouee

KormeHTapiiA
CoxpaHerHme t;:t);‘.:l'_t;l'-l-llllil

':I:IHDEHHE-'T BHYTPEHHEE COCTOAHWME KOMMOHEHTA B
IHEQrOHE3EBMCMMOA NaMATH

PucyHok 6.75

6.2.4.2 YHuBepcanbHbIn cyeTuuk (CTN)

YHuBepcanbHbii cyetynk (CTN) umcnonb3yeTcda aond npsmoro M obpatHoro cyeta. Onepauus «npsAMON CHET»
BbINOMHAETCA N0 NnepeaHeMy (PpOoHTY MMnynbca Ha BxoAe npsMoro cyeta U, 4To yBennumBaeT 3HadeHue BbIXOLHOMO
curHana Q. mnynbebl, npuxogdawmne Ha Bxog D («obpaTHbIv cyeT»), ymMeHbLUaloT 3HadeHne Bbixoga Q. B cnyyae
nocTynneHuns Ha Bxog R curHana nornveckon «1», BbIxof cyeTymka Q yctaHaBnvMBaeTcs B 3HadeHme Bxoga N.

CTN1

V1
-

~<_a |

v

Qo

[
‘ZIIDC

PucyHok 6.76

Pa60Ty CYEeT4YUKa NoACHAET nNpmuBeaeHHada Ha pUCYHKe HWXe anarpamMmma.

145



6 bubnuoteka

1 2 3456 _
il
HEEEEEER t
1. 2.3 _
Bxon D -I -I g
Bxogo R <
Boixon Q 6 5
1 1 .

PucyHok 6.77

B cnyyae ogHOBpeMEHHOro NOCTYNneHns curHanos Ha Bxoabl U n D npuoputeTHbIM aBnsieTca curHan exoga U.
Jonyctumbln ananas3oH 3Ha4eHnn uncrna nmnynscos N: ot 0 o 65535.
3HayeHune N 1 napameTp coxpaHeHus coctosiHmA B [3Y 3agatotca Ha naHenu ceoncts Ob.

CeoiicTEa CTH
v =
- = Al |

w [lapameTpsd
CoxpaHeHWe CoCTOAHMA Het e

YeoTaeka 1
w [lpouee
KormmeHTapuiA
CoxpaHeHwe COCTORHWA
CoxpaHAEeT BHYTDEHHEE COCTOAHWME KOMMNOHEHTE B
SHEQrOHEZABMCHMMON NaMATH

PucyHok 6.78

6.2.4.3 UHKpeMeHTHbIN cyeTuuk (CTU)

WHkpemeHTHbIN cyeTdrk (CTU) ncnonbayeTtcs Ana noacyera yvcna MMnynbcoB, Nnpuxoasiwmux Ha Bxog, C. Ha Bbixoae
Q cyeTuMKa NOABUTCS MMMYSbC CUrHaMa JIorm4eckomn «1», ecnm Yncno NpuxogsaLmMx Ha BXO4 UMMNYNbCOB AOCTUTHET

ycTtaHoBneHHoro 3HavyeHust Ha Bxoge N (N — ycraBka).

V1 >_T )

CTu1

Q—<_ Q|

V.

|z:l:lf.'>

0

PucyHok 6.79

Pa60Ty CYETYMKa NOACHAET NpuBeaeHHaA Ha pPUCYHKE HMXe amnarpamMmma.
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1 2 345 N
sxon 1 _[][][]]] [
4 INEEEREN t
Bxon R
- t
Bobixopn Q)
t
PucyHok 6.80

NPUMEYAHUE
Bnok 3anuck B ®b ana CTU He paboTtaeT. Bmecto CTU pekomeHayeTcs UCnonb3oBaTb YHUBEPCANbHbIV

cyetumk CTN 6.2.4.2.
JonycTumbiv gnanasoH 3HaveHun yncna nmnynscoB N: ot 0 go 65535.

Cuyetumk copacbiBaetcs B 0 no nepegHeMy hpoHTY MMMynbca Ha Bxode R. B crnyyae ogHoBpeMeHHOro NocTynieHmst
CUrHanoB Ha BXOAbl NPUOPUTETHBLIM ABNSAETCH curHan exoda R.

Yucno nmnynecoB N 3agaetcsi Ha naHenu ceoncTs Pb.

Ceoicrea CTU
= A
+ [lapametps
Yeraska [l
v  [lpouee

KommeHTapui

Ycraexa
JagaeT yoTasky

PucyHok 6.81

6.2.5 PerynaTopbl
« MWO-perynatop (PID) 6.2.5.1
6.2.5.1 NMO-perynsaTop (PID)
nable
e o]
5
T
PucyHok 6.82

MNO-perynartop ucnonb3yeTcs ANs peanusaumym MNponopumoHanbHO-MHTerpanbHo-guddepeHumansHoro (MAL)
3aKoHa perynmpoBaHusl.
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®yHKuMoHanbHbIW 6nok MUO-perynsaTtopa

3apaHne |+ WUcnonHutensHoe
—_— MU0 | OrpaHnuntens = .
YCTPOMCTBO
A
PucyHok 6.83
Bxoabl 6noka
Tabnuua 6.1 — Bxogbl 6noka
Ha3saHue Tun OnucaHue 3HauyeHus
E Bynesckun PaspelueHune Ha paboTy 6noka. B Bbiknto4eHHOM 0 — BblkntoyeH;
COCTOSIHMM Ha BbIxo Gnoka nogaeTcsi 3Ha4YeHue, 1 — BkntoyeH
3a/jJaHHOE B CBOWCTBE «BbIXOAHas MOLLHOCTbY»
Pv C nnaBatowienn | Tekylee 3Ha4YeHMe perynmpyemomn BENUUYNHBbI
3anaTon
Sp C nnaBatowien | 3agaHHOe 3HAYEHUE perynmpyeMon BenMymHbI
3anaTon
Bbixoabl 6noka
Tabnuua 6.2 — Bbixoabl 6noka
HasBaHue Tun OnucaHue 3Ha4vyeHusn
Pwr C nnaBatowien |BbixogHas 0...100
3anaTon MOLLIHOCTb, %
CBoucrBa
Tabnuua 6.3 — OnucaHne cBOUCTB
HasBaHue Tun OnucaHue 3HauyeHus
Pexum pabotbl | Bynesckuin Pexxumbl paboTsl perynatopa: 0 — Harpeatens;
perynaTopa *  pEeXunM «HarpesaTenby, 1 — XonoaunbHuk
ucnonb3yercs Ansi
yrnpaBrneHus
WCMOSTHUTENBHBIMY
MexaHu3mamu,
BO30ENCTBMNE KOTOPbIX
NPVBOAMT K POCTY
3HaYeHWs perynupyemon
BESTNYUNHDI;
*  PEXUM «XONOAUIBHUKY,
ucnonb3yercs Ans
yrnpasneHust
WCMOSTHUTENBHBIMY
MexaHu3Mamu,
BO34ENCTBUE KOTOPbIX
MPVBOAMUT K CHXKEHUIO
3HaYeHWs perynupyemon
BENNYUHBI
BbixogHas C nnaBaroLlen BbixogHast MOLWHOCTL B 0..100
MOLLIHOCTb 3ansiToun BbIKIMOYEHHOM COCTOSIHUM, %
Oudbdepen- C nnasatoLuen OuddepeHumanbHbIN
LUmanbHbIn 3ansaTon KO3 PULMEHT C KOTOPbLIM -3,402823E+38...3,402823E+38
K09t PUUMNEHT pabotaet M1
WHTerpanbHbin | C nnaBatoLLemn WHTerpanbHbIn KO3 OULNEHT C
K03 PUUMEHT | 3ansiTon KoTopbiMm pabotaet M4 —3,402823E+38...3,402823E+38
Mponopuuo- C nnaBatoLen MponopuunoHanbHbIn
HanbHbIN 3ansaTon KO3(PPULIMEHT C KOTOPbLIM 0...100
KO3 ULMEHT pabotaet ML
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MpogomkeHue Tabnuubl 6.3

HasBaHune Tun OnucaHwue 3HaueHun
MuHnmanbHasa | C nnasatollen HwxHee orpaHuyeHne
MOLLHOCTb 3anaTon BblAaBaemon MoLwWwHocTH, % 0...100 (20)
(3Ha4eHune no
YMOJYaHUI0)
MakcumansHas | C nnaBatoLlemn BepxHee orpaHnyeHune
MOLLHOCTb 3ansATon BblAaBaemon MowHocTU, % 0...100 (80)
(3Ha4eHune no
YMOIn4aHumio)
3anyck AHP Bynesckun MNepemeHHas, koTopas reHepupyeT |0 — CTon;
3anyck aBTOHaCTPOWKM perynatopa | 1 — 3anyck
B Ccry4yae nogaudv 3HavyeHns «1».
3HadeHne gaHHOM NepPeMEHHOMN
3a4aeTcs C NOMOLLbHo Brioka
«3anuck B Pb»
ABTOHacTpomka
W R

AsToHacTpoiika M[-perynsatopa NPoBOANTCA C NOMOLLbI0 BrokoB YTenns v 3anucy OB 3.3.6 (L, [CJ+).

[lna 3anycka aBTOHaAcCTponkn cneagyet fobaentb 6rnok 3anuck B ®B v npueasatb ero k nepemeHHon 3anyck AHP

MNAO-perynatopa.

Enable -

t-n

149

PID1
e T Pt ]
5
[ P
Wrte to FB Read from FB
Write to FB Read from FBE
Wnte to FB Read from FB
Wnteto FB Read from FB
Write to FB
Wnte to FB
Wnte to FB
PucyHok 6.84
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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 6.85

3HayeHust ocTanbHbIX napameTpoB @B MOXHO 3apaBaTb C nMomolybko G6noka 3anucb B @B, kak nokasaHo Ha
pUCYHKe Bblille, MMb0o HacTpanBaTb Ha NaHerny CBOMCTB.

C nomouybto 6riokoB YteHne ns ®b cumTbiBalOTCA 3Ha4YeHUs napaMeTpoB PaccuyuTaHHbIM NPONOPLUOHANbLHLIN
koadppmumeHT, PaccuuTaHHbIA MHTeErpanbHbin Ko3adduumeHTt, PaccuuTaHHbIn AundcepeHUnanbHbIN
Ko3adppuumeHT 1 Pnar OKOHYaHUA aBTOHACTPOMKMW.

[na ctapTa aBTOHACTPONKM crnegyeT nogaTb curHan nornyeckon «1» Ha sxog E.

Mo 3aBeplieHUM npouecca aBTOHACTPOMKU ANA  YTEHUA [OCTYMHbl HOBble 3HavyeHUs KO3(MULNEHTOB:
PaccuuTaHHbIM nponopuuoHanbHbIN  Ko3dpuumeHT, PaccuutaHHoe BpeMsA UHTErpupoBaHus U
PaccuutaHHoe Bpems auddcpepeHunpoBaHua. MNapameTp ®Pnar oKOH4aHUA aBTOHACTPOWMKMU BLICTABNSAETCA B
3Ha4eHune nornyeckon eanHuubl. Ecrnv nocne aBToHacTpoinkm copocute Bxog 3anyck AHP B 3HaueHue normyeckoro
Hyns, To cOpocnTca 1 chnar OKOHYaHuS.

BHUMAHUE . .

dnar OkOH4YaHUS aBTOHACTPONKM HAXOAUTCHA B COCTOSIHUM NTOTMYECKON €AMHULbI O4MH LUK,
Ecnun cbpocute Bxog 3anyck AHP B 3HaueHue nNormyeckoro Hyns OO OKOHYaHWSA HaCTpOMKW, TO npouecc
OCTaHaBnMBaeTCs, orar OKOHYaHUS He BbICTABMNSETCS, HOBbIE 3HAaYeHMs KO3 PULMEHTOB HE BbIYUCTIAIOTCS.

Bo Bpemsa npouecca HacTtporkum Ha Bbixog [MW[-perynatopa nogaetcsi TecTtoBasi MOLLHOCTb, OrpaHudeHHas
3Ha4yeHVsAMKU napameTpoB MakcumanbHasi MOLWHOCTb U MUHUManbHasi MOLWHOCTb.

MocnepoBaTenbHOCTL aBTOHaCTp0I7IKI/I Anda pexuma «HarpeBaTenb»:

1. Tekyluee 3HavyeHMe MeHbLLEe YCTaBKM, Ha BbIXoA 6rioka nogaeTcs MakcMMarnbHas MOLLHOCTb (B
COOTBETCTBUM C HACTporKamu).

2. Kak TonbKo Tekyllee 3HavyeHue cTaHeT bonblue ycTaBky, Ha Bbixod 6rioka nogaeTcst MUHUMarnbHas
MOLLIHOCTb.

3. [llosTopeHue waros 1 u 2 elle oauH pas.

PaccunTtanHble napametpel MAO-perynatopa nogaroTcs Ha COOTBETCTBYHOLLME BbIXOAbI, M BbICTaBNSAETCS
donar okoH4YaHus1.

Ecnu B HacTpoikax yka3aHO 3Ha4yeHWe MaKCMMaribHOW MOLLHOCTW, NMpPU KOTOPOM HEBO3MOXHO OOCTUYb YCTaBKW,
NpoLIeCcC aBTOHACTPOMKN HE 3aKOHYMTCS, MOKa OH He OyaeT cOpPOLLEH BPYUHYIO.

6.3 Makpocbl npoekTa

Pasgen Makpocbl npoekTa COAepXWT CO3AaHHble Monb3oBaTenem WM 3arpyKeHHble C MOMOLLbI MeHeaXepa
koMnoHeHToB 3.10 mMakpocsl.

150



6 bubnuoteka

BUOnMoTEKS KOMMOHEHTOE B x
gl & X

Makpocbl npoexKTa M

= Macros 1

OToyToTEYET

= Macros 2

OTcyTcTEYET

1 7 ]
f}{ DYHKLMA
'Fb DyYHKUWOHANbHBIR Dok

| M Maxkpocol npoekTa

PucyHok 6.86

Ons nobasneHus MakpocCa B MNpPOEeKT crnenyet nepetawntb Makpoc 13 naHenu Bbubnuoteka KOMMNOHEHTOB 2.3 Ha
XOnNnCT.

1 b X || BMBNMOTEKE KOMNOHEHT OB L =%
a-v il & X
B N T * | || Makpocbl npoekTa M

i W Macros 1

P — - . OtcyTcTByer
| Macros 1 | : -
i— ----- _p——— i 0 —~ Q2
el |1 Bk -
= Macros 2
o OroyroTeyer
— Q3
] e e
04 fb DYHKLWOHANBHBIR Bnok

‘ M Makpochl npoekTa

o B 1Y
PucyHok 6.87

YTto0bbI yoanutb MakpocC U3 naHenu, cneanyet BblAeNnnTb Hy)KHbIIZ MaKpOC N HaXaTb Ha KHOMKY x

PekomeHaaLmm no co3gaHnio MakpocoB NpuBeaeHsbl B pasgene Pabota ¢ makpocamm 3.11.

6.4 PyHKuMA Ha ST

Ecnu B npoekTe co3aaHbl pyHKLMKM Ha a3bike ST 3.12.1, oHM OyayT AOCTYNHbI B OMONMoTeke KOMMOHEHTOB.
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BMBNMOTEeKa KOMNOHEHTOB

8- il &

OyHKUMKM Ha ST

i

== function1

== function2

X oynkums
fb ®yHkumoHanbHBIN Gnok
M Makpocel npoekra

X" oymKunm Ha ST

PucyHok 6.88

MecTta ucnonb3oBaHuA pyHKLUUMN
[Ans npocmoTpa Bce MeCT UCMONb30BaHUA (PYHKLMK CrieayeT:

1. Haxatb [MKM Ha ums dyHKuuK.

2. Bblbpatb nyHKT % MokasaTk MecTa MCNONbL30BaHMS. ..

BMBNMOTEeKa KOMMNOHEHTOB

g il @

' DOyHKUuMKM HA ST

B

ol

%2 [MokasaTe MecTa uc

X

=== function2

NOAESCE3HKWA...

& Pepaktuposate dyHKUMIG

¥ AENWTE KOMOOHEHT

X oynkums
fb oyHkuMoHanbHBIN Gnok
M Makpocel npoexra

X" oyHKunm Ha ST

B

PucyHok 6.89

B HMXXHEN YacTu okHa oTKpoeTcs NnaHens Mecta ucnonb3oBaHuA (PyHKUUN, HA KOTOPO 0TOBpasaTca

MecTa UCMonb3oBaHWs DYHKLMKN Ha CXeMe U B pedakTope pyHKLUWIA.
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MeCTa MCNoNB30BaHMA @yHKUMK functionl

function12

| PyHKLMM
function2[line 10, pos 17]: function2 := function1{inputVariable):

PucyHok 6.90

3. Haxatb NKM Ha cTpoKy ¢ MECTOM MUCMONb30BaHUS (PYHKLIMW.

4. BblbpaTb MNYHKT g MepenTn K MECTY UCNOSIb3OBAHUSA.

MecTa Mcnonb3o08aHKA dyHKUMK function1
—}. Cxema
function11
function12
—} PYHKL MK
functionZ[line 10. pos 1/]: functionZ = function1iinputVanab H Mepeiit k MecTy ucnonbsoeais

) OBHOBWTL BCE MECTE MCMOALS0E3HNA F5

PucyHok 6.91

<D0|<yc CMECTUTCA B MeCTa UCNoJib30BaHNA d)yHKLJ,VIVI Ha CXemMme uinn B pegakrtope q}yHKU,I/IVI.

NPUMEYAHUE
El [BonHon knuk JIKM npmMBoguT K TOMY Xe pesynbrary.

Ecnu B xooe paboTbl ¢ NporpamMmoin MecTa MCrosb3oBaHUs (YHKLMN U3MEHUIUCH, credyeT oGHOBMT nNaHenb Mecta
Mcnonb3oBaHus PyHKUMK:

1. Haxartb MNKM Ha niobyto cTpoky naHenw.

2. Bblbpatb nyHKT ) OBGHOBUTL BCE MeCTa UCTONb30BaHUA.

Mepexopn Kk peaakTopy pyHKLUN
[ns nepexopna k PegakTopy dyHKkuun 3.12.1 cnegyer:
1. Haxatb [NKM Ha umsa dyHkumun.

2. Bbibpatb nyHKT PegakTupoBaTb (hyHKUMIO.
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BMBNWMOTEKA KOMNOHEHTOB = x|
g::v .l ﬁ_“ .....
| @yHKuUuM Ha ST i all

E Mokasate MecTa MCNoAL3CEaHNA...

#  Pegaktupceate dyHKUNIO

¥ ¥aanuTe KoMNOHEHT

== function2

fx 'D-}'HKLIHH L

fb eyHkuMoHanbHbIi 6ok

M Makpockl npoexra

. £ @YHKLIMK Ha ST

fx“ .....
IR
PucyHok 6.92
OTkpoeTcs pegaktop dyHkuumn 3.12.1.
YnaneHue cyHKumK
[ns yganeHusa yHKLMKM U3 NpoeKkTa cnegyer:
1. Haxatb [MKM Ha ums dyHkumun.
2. BbibpaTb NyHKT YAanuTb KOMMOHEHT.
BuBNMOTEKa KOMNOHEHTOB e
|-l
| @yHKuumM Ha ST | BN AR

@ [MoKazaTe MECTa MCNOARICEAHKMA...

&  Pepaktupoeate dyHKUMIC
2 YnanuTe KOMNOHEHT

=== function2

X oynkums L

fb ®ynkumonanehwiit Grok

M Makpocel npoexra

: £ @®YHKLIMK Ha ST

e SR

PucyHok 6.93
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NPEOAYNPEXOEHUE
Ecnu doyHKUMA ncnonb3yeTcsd Ha CxeMe U/unm B Apyrux yHKUMsX, yaaneHne MOXeT NpUBeCcTU K

owmnbKam KOMNUIALUK.

6.5 PyHKUMOHaNbHbIN 6510K Ha ST
Ecnu B npoekte cosgaHbl (yHKLMOHanNbHble 6roku Ha asbike ST 3.12.2, oHuM OygyT AOCTYNHbl B GMGNuorteke
KOMMOHEHTOB.

BUBNMOTEKa KOMNOHEHTOB

avil &

@yHKLUMOHaNbHbIe 6nokn Ha ST "

£T1 functionblock1

£T1 functionblock2

X oyuxkums
fb oyukumonanbhbiii 6ok
M Makpockl npoexTa
T
fX' oynkumm Ha ST

o’ QOYHKLWOHANbHBIE 6GM0KK Ha ST

PucyHok 6.94

MecTta ucnonb3oBaHnsa PyHKLMOHANbLHOro 6noka
,U,J'Iﬂ NPOCMOTpPa BCEX MECT UCIMOJ1b30BaHUA (*)yHKLI,VIVI cnenyert:

1. Haxatb NKM Ha ums cyHKUmoHansHoro 6rnoka.

2. BblbpaTb NyHKT #1 Moka3aTb MecTa MCMONb3OBaHMS....
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BUBNMOTEKa KOMNOHEHTOB

3~ il &

®yHKUNOHaNbHbIe 6ok Ha ST 7 |
I
8 functionblock1 47 [loKa3aTE MECTE MCMOABSOEEHMA...

#  PenakTupoeaTe dyHKUMCHANEHEIR Brok

¥ ¥panMTE KOMOGHEHT

£T1 functionblock2

X oyuxkums

fb oyukumonanbhbiii 6ok
M Makpocel npoexTa

X" oynkumm na ST

iy’ DOYHKLWOHANbHBIE GM0KK Ha ST

PucyHok 6.95

B HWxHel yacTu okHa oTkpoeTcs naHenb MecTta Mcnonb3oBaHUA pyHKLMK, HA KOTOPOW oToBpasaTcs
MecTa MCNonb30BaHUs hyHKLMKN Ha CXEME U B peaKTope.

MeCTa MCNonB30BaHWA dyHKUMOHaNEHOro 6noka functionblock2

-1 Cxema
functionblock2
functionblock2?2
functionblock23

PucyHok 6.96
Haxatb NKM Ha cTpoKy ¢ MECTOM UCMNOMb30BaHUA yHKLMOHANbLHOro 6roka.

BbibpaTtb nyHKT g MepenTH K MECTY NCNONb30BaHUA.

MeCTa Mcnone3osaHma @yHKUMOHaNneHoro 6noka functionblock2

=} Cxema

1
functionblock _El MNepelT K MECTY MCNCAES0EIHMS

) OBHOBWTE BCE MECTE MCMOALESOB3HNA F5

functionblock

PucyHok 6.97
®okyc cMeCTUTCS B MeCTa UCMONb30BaHNs (OYHKLMOHANbLHOro 6roka Ha cxeme unv B pegaktope.

NPUMEYAHUE
El [OsonHon knuk JIKM npuBoauT K TOMY Xe pesynesrary.
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Ecnu B xoge paboTbl C nporpamMmor MecTa WMCNonNb3oBaHWUs QYHKUMOHAIbHbLIX OMOKOB WM3MEHWNUCb, crnegyet
06HoBUT NnaHenb MecTa ncnonb3oBaHus PYyHKLMOHANIbHOIO GJl0Ka:

1. Haxartb NMKM Ha niobyto cTpoky naHenw.
2. Bblbpatb nyHKT ) OBHOBUTL BCE MECTa UCTONb3OBaHUA.

Mepexopn k peaakTopy (hyHKLUMOHaANbLHOro 6roka

Insa nepexoga k PegakTtopy dyHKUMOHanbHoro 6rnoka 3.12.2 cnegyer:
1. Haxatb NMKM Ha umsa dyHKumn.
2. Bbibpatb nyHKT PegakTupoBaTh (pyHKLMOHANbHbIN GOK.

BMBNMOTEKA KOMMNOHEHTOB

avil &

dDyHKUMOHaNbHbIe 6noKkKn Ha ST i’

| @ functionblock1

E Mokasate MECTa WCNOAESCEAHWA. .

#  PegakTupoBaTe GyHKUMOHANEHER BA0K

T . ¥panuTe KOMNOHEHT

X ®ynxkums

fb @oyukumonanbHbiii 6nok
M Makpocel npoekra

X' @yukumm Ha ST

o'’ OYHKLHOHANbHbIE 6N10KM Ha ST

PucyHok 6.98
OTKpoeTca pefakTop yHKUMOHanbHoro 6rnoka 3.12.2.

YaaneHue hyHKUUN

[nsa ynaneHus yHKLMM N3 NPOEKTa crieayer:
1. Haxatb NMKM Ha nma dyHKumm.
2. BblbpaTb NyHKT YAanuTb KOMMOHEHT.
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| BMBNWOTEKa KOMMNOHEHTOB =

e il &

| ®@yHKUuM Ha ST ol

&7 [oKasaTk MecTa MCNOAE30E2HMA...
#  Pegaktupoeate dyHKUMID

R ¥ ¥aanuTe KoMNOHEHT
== function2 - — — :

X oyuxkuma
fb eyHkuMoHanbHbIi 6ok
M Makpocsl npoekta
X" oyHkumm na ST
! | -
PucyHok 6.99

NPEAYNPEXOEHUE
CD Ecnn doyHKUMA MCNonb3yeTcst Ha cxeme U/Unu B ApYrux yHKUMSIX, yaaneHne MOXeT NPUBECTU K
oLInBKaM KOMNUMALMNA.

6.6 AnemeHTbI ynpaBneHus

* MeTka 6.6.1;

+ Bgog/BbiBog (int/float) 6.6.2;

+ Bsopg/BbiBoa (Boolean) 6.6.3;

e [nHamunyeckui TekcT 6.6.4;

*  KombuHuposaHHbIn cnncok (ComboBox) 6.6.5.

OnemeHTbI NCnonb3yrTcs Ansa odopmnenns gucnnes npyudopa MP200.

6.6.1 MeTka

AnemeHT MeTka npegHasHadeH Ans pasMeLLleHns TEKCTOBOro 6roka B CTpoKe aKkpaHa.

HacTtponka cBoucTB
[ns KoppekTHoro oTobpakeHus Ha akpaHe npubopa cnegyeT ykasaTb KOOpAuHaTbl PacrnonoXeHUs U BBECTU TEKCT
Ha NaHenun CBOWUCTB.
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CeolcTea MeTkal

EIN
KoopmHans
X 3
Y: 0
+ [lapameTps
TewecT TekecT

w1

Nmaa

MakcimansHan ONWHa ZNeEMEHTA

PucyHok 6.100

KoopauHaTtbl
[nsa pacnonoxeHust NnepBoro CMMBOMa aremMeHTa no ocaM X 1 Y cnegyeT ykasaTb koopauHatel. OTcyeT koopamHat
no o6eum ocam HaunHaetcs ¢ 0:
* 1o ocu X — cnesa Hanpaso oT 0 go 15 (B 3aBMCMMOCTM OT cBONCTBa [AnuHa);
* Mo ocu Y — cBepxy BHM3 (B 3aBUCUMOCTM OT KONMYECTBA CTPOK 3KpaHa, yCTaHOBMEHHOIO B peakTope
3KpaHoB).

3HauyeHne kKoopauHaT (Uenoe 4YMCro) MOXHO 3adaTb B BbiMagaltolleM MEHK B CTpoke koopauHatel (X Y
HacTpanBarTCA OOUHAKOBO):

+  KoopmHan
3 v
Lije 1]

PucyHok 6.101

B Bbinagatolem MEH MOXHO BbI6paTb cnocob 3apaHus KoopAuHaT. KOHCTaHTa UM nepemMeHHas. Ons Bbl60pa
HEN3MEHHOIO pacnosioXKeHnA anemMeHTa crnenyert ykasatb 3Ha4eHne KoopaunHatbl B nosie BBoAa.

Ona cospaHus Gerywien CTpoku crnegyeT BbibpaTe BapuaHT lMepeMeHHas 1 HaxaTb kHoMKy Bbi6op. OTkpoeTcs
Tabnuua nepemeHHbIX 5, B Hew crnegyeT BbIbpaTh MepeMeHHyH0 LienoYncrneHHoro Tuna, kotopas byaet onpegensTb
3Ha4yeHue KoopamHaThbl, U HaxaTtb kHonky OK. BeibpaHHas nepemeHHas byaeT otobpaxaTtbcs B none BBoga:

KoHcTaHTa

[a] BbiGop

PucyHok 6.102

MapameTpbl
+ TekcT — B none BBOAUTCH TEKCT, KOTOpbIN ByaeT otobpaxaTbcs Ha akpaHe npubopa. [nvHa Tekcta He
[OOJMKHA NPEBLILWATL 3HaYeHne, ykasaHHoe A51s napamMmeTpa OnuHa.
+ [nuHa — mMakcumarnbHoe KONnnM4ecTBO OToOOpaXxaembiX CMMBOSOB Grnoka.
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CeoicTea MeTkal o -4
c=Al
KoopmHans
X [var]
Y: 1
v [NapameTpo
Tewct Texcrd
[Owea |3
Nmaa a‘;\} .
MakcumansHan MEM
SN &
PucyHok 6.103

OT1obpaxeHune
B penaktope akpaHoB oTobpaxkaeTcs, kak 6yaeT BbirnsaeTb anemeHT MeTka Ha akpaHe npubopa.

PucyHok 6.104

6.6.2 Beoa/BbiBop (int/float)

OnemeHT BBoa/BbiBOA (int/float) npegHasHayeH ons BbiIBoga Ha akpaH Npubopa UM YTEHUsI C IKpaHa 3HaYeHus
LLeNOYNCIEHHOM U BELLLECTBEHHON NepeMEHHON.

HacTtpouka cBoncTB

[ns koppekTHoi paboTbl aNeMeHTa criedyeT ykasaTb KOOPAMHATLI PACMONOXEHNS U HACTPOUTL NapameTpbl BBoaa/
BbIBOla HA NaHenu CBOWCTBA.
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Ceoncrea BeoafBoieoa (int/float)2

7=/l |
v  Iuanasox
KoHTtpone Oa
Makcirayma 65535
MiaHmryra 0
+  KoopgHarns
X 0
L 0
v [lapametps
MNepemenHan < He BollpaHa = ..
Tun nepemenHoin  BellecTBeHHLIA
2Hakos 3
Mocne =anaToi 1
TeweT oo
TekcT nocne
Pepakmipyemo Oa
OrHa 5
MNepemenHan

[lepemenHan anA oTofpaxeHuA

PucyHok 6.105

Owvana3oH

« KoHTponb — orpaHuyeHue 3Ha4YeHusi, KOTOpoe Nosb3oBaTens BBOAUT C NMULEBON NaHenu npubopa.
OrpaHuyeHne He pacnpoCTpaHsAETCsl Ha 3HaYeHNE, NOMyYeHHOe B Xoae paboTbl Nporpammb;

« MakcuMyMm — MakcuManbHoe 3HayeHve NnapameTpa Ans BBoaa;

¢ MuUHUMYM — MUHMMaTbHOE 3Ha4YeHWe NapameTpa Ans BBoAa.

KoopauHaTtbl
[ns pacnonoxeHus NepBoro cMMBOMa aremMeHTa no ocsm X 1 Y crnefyeT ykasaTtb koopauHaTtbl. OTcyeT koopanHaTt
no o6enm ocam HaunHaetcs ¢ 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).

3HayeHne koopamHaT (Uenoe 4MCro) MOXHO 3agaTb B BbiMagaloleM MeEHI B CTpoke koopauHatbl (X u Y
HacTpauBatoTCs OAMHAKOBO):

+  KoopmmHans
3 v
Y- 1

PucyHok 6.106

B Bbinagatowem MeHto MOXHO BbibpaTb cnocob 3agaHusi KOOPAMHAT: KOHCTaHTa unu nepemeHHas. [ns BbiGopa
HEM3MEHHOro PacrooXeHWs aNeMeHTa CrieyeT ykasaTb 3Ha4eHne KOOpAMHaThI B Nnose BBoAa.

[na cospaHua Gerywien cTpoku crneayet BbiopaTe BapuaHT lMepemeHHaa n Haxatb kHOnky Bbibop. OTkpoertcs
Tabnvua nepeMeHHbIX 5, B Hel cnegyeT BbibpaTh NEPEMEHHYIO LENOYMUCIIEHHOIO THUNa, KoTopas byaeT onpenensaTb
3Ha4YeHne KoopamMHaThbl, U HaxaTtb kHonky OK. BbibpaHHas nepemeHHasi byaeT otobpaxaTbcsi B norne BBoga:

KoHcTaHTa

o Tlepemennan [a] BriSop

PucyHok 6.107

MapameTpbl

* TMepemeHHaa — NpuBs3Ka K NepeMeHHON NpoekTa (LernoYnCrIEHHON UK C NnaBatoLwen Toukon). [ns
BbIOOpa NnepeMeHHon cneayeT HaxaTb KHOMKY «...» U BblbpaTb B Tabnuvue nepeMeHHbIX 5;
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*  Twun nepemeHHON — BbIGOP TMNa NEPEeMEHHON: LIeNIOYUCIIEHHbIN UKW BeLLeCcTBeHHbIA. Ecrnn nepemeHHas
elle He NpuBsi3aHa, TO HeobxoamMmo 3agaTthb TUM;

+ 3HakoB — CyMMapHOe KONM4eCcTBO OTOOpaXkaeMbIX 3HAKOB [0 U NOcre 3anaTon;

+ MNocne 3ansaToN — KONMYECTBO 3HAKOB NOCIE 3anATON: A0 6 3HAKOB UK oNpeaensaeTcs aBToMaTuyYecku
(ABTO). Bornee nogpobHyto NHOpMaLMIo YATanTe B pykogodcmee o 3Kcrilyamauyuu npubopa;

+ TekcT 4O — TEKCT CreBa OT YUCMOBOIo 3HAYEHUS;

» TekcT nocrne — TeKCT cnpasa OT YUCMOBOro 3HAYEHUS;

* Pepaktupyemo — ecnu BeibpaHo la, TO 3Ha4eHMe NPMBA3aHHON NEPEMEHHON MOXHO U3MEHSITb C
MOMOLLbIO KHOMOK Ha nnueBon naHenun npnbopa;

+ [nuHa — obuwan makcrmanbHas AnvMHa Nons, BKYaoLwas TeKCT 40 U Nocne 3HaYeHUs NepeMeHHON 1
CaMO 3Ha4YeHne nepemMeHHomn.

w  [manasod
KoHTpone Na
Mak.curayna 65535
MiaHIryra 0

v KoopmHams
X 0
5 0

v  [lapameTpsd
NepemeHHan [wvar 1]
Twn nepemMeHHoA BewecTBEHHBIA
3HaKos 3
MNocne sanATol 1
TekcT oo T=
TekcT nocne C
Penakmipyemo Na
8

PucyHok 6.108

OToGpaxeHune
B pepakTope akpaHoB oTobpaxkaeTcs, kak byaeT BoirmageTs anemeHT Boa/BbiBoA (int/float) Ha akpaHe npubopa.

=
ol =:+:0:0 0 Cc¢

-

7

=

PucyHok 6.109
6.6.3 Beoa/sbiBop (boolean)

OnemeHT BBoa/BbiBOA (boolean) npeaHasHaveH ANs BbIBOAA HA 3KpaH UIW YTEHUS! C 3KpaHa 3HayYeHus1 OyneBckon
nepemMeHHOMN.

HacTtpounka cBoucTB

[nsa koppekTHOM paboThl anemMeHTa cneagyeT ykasaTb KOOpAMHAaThl PpacnonoXeHUs U HacTpouTb NapaMeTpbl BBoaa/
BblBO4A Ha NaHeNn CBOMUCTBA.
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CeoicTea Beoa fBrieoa (Boolean)2

7=/l |
+  KoopgHarns
X 0
L 0
v [lapametps
MNepemenHan < He BollpaHa =
Tekct "True" Pyy
Tekct "False” Aao
TekcT oo Pesm_
TekcT nocne !
Pepakmipyemo Oa
11
Oma

MakcuMansHaA anvHa SNeMeHTa

PucyHok 6.110

KoopauHaTtbl
,U,J'IFI pacnonoXxXeHnAa nepBoro CMMBOJ1a arieMeHTa Nno OCAM XunyY cnegyet ykasartb KoopauHaTthbl. OTcyert KoopauHat
no obenm ocsam HauymHaetcs ¢ 0:

* Mo ocu X — cneea Hanpaso ot 0 go 15 (B 3aBMCMMOCTM OT CBOWNCTBA [AnNuHa);
* 1o ocu Y — cBepxy BHM3 (B 3aBMCMMOCTM OT KONMYECTBA CTPOK 3KpaHa, YCTaHOBIEHHOIO B pefakTope
3KpaHoB).

3HadyeHne koopauHaT (Lenoe 4ucrio) MOXHO 3agaTh B BbiMafaloleM MEHK B CTpoke koopauHatbl (X u Y
HacTpanBaloTCs OOUHAKOBO):

w  KoopmHamns
3 v
i 1]

PucyHok 6.111

B BbinagatoliemM MEHK MOXHO Bbl6paTb cnocob 3apgaHus KoopAuHaT. KOHCTaHTa UM nepemMmeHHas. Ons Bbl60pa
HEeNn3MeHHOro pacrnonoXeHua arnemMeHTa crneayeT ykasaTb 3Ha4eHne KoopanHaTthl B nofe Beoaa.

[na cospaHua Gerywien cTpoku crneayet BblopaTe BapuaHT MepemeHHaa n Haxatb kHonky Bbibop. OTkpoertcs
Tabnuua nepeMeHHbIX 5, B Hel cnegyeT BbibpaTb NepeMeHHyI0 LenoYMCreHHoro Tuna, kotopas byaeT onpegenstb
3Ha4eHue koopanHaThbl, U HaxaTb kHorky OK. BeiGpaHHasi nepemeHHas 6yaet otobpaxaTbCsl B Nose BBOAaA:

KoncTaHTa

a T'le [a] Brifop

PucyHok 6.112

MapameTpbl

+ [lMepemeHHas — npuBs3Ka K OyneBckown nepeMeHHoN npoekTa. [nsa Bbibopa nepeMeHHoN criedyeT HaxaTb
KHOMKY «...» U BbIBpaThb B Tabnuue nepemeHHbIX 5;

* TekcT «True» — TEKCT, COOTBETCTBYHOLLUA 3HAYEHWNIO NEPEMEHHON, PaBHOM «1»;

* TekcT «False» — TeKCT, COOTBETCTBYIOLLNIA 3HAYEHUIO NEPEMEHHON, paBHON «0»;

* TeKcT A0 — TEKCT CneBa OT BbIBOAMMOIO 3Ha4YeHUs;

» TekcT nocne — TEKCT cnpasa OT BbIBOOUMOIO 3HAYEHWS;

* PepakTupyemo — ecnv BbiGpaHo 3HayeHre [la, To 3Ha4eHne NpUBSA3aHHON NEPEMEHHON MOXHO U3MEHSATb C
MOMOLLIbHO KHOMOK Ha NyLeBon naHenu npubopa;

* [OnuHa — obLias MakcumanbHasa AfMHA Nors, BKYatoLas TEKCT 4O M NOCNE 3HaYeHWs MEPEMEHHON U
CaMO 3HayeHVe NepeMEHHON.
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OTob6paxeHune

CeoicTea BeoafBoieog (Boolean)2 O

MEEINE)

v  Koopmmans
X 0
Y 0
v [apametpo
MNepemenHan <He BbiBpata >
Tewet "True" Pyy N
Tekct "False” feto
TekcT oo Penrira_
Tekct nocne %
Pepakmipyemo Oa
11
Makcum a SnemMeHTa
PucyHok 6.113

B pepakTope akpaHoB oTobpaxaeTcs, kak OyaeT BbirmaaeTb anemeHT BBoa/BbiBoa (boolean) Ha akpaHe npubopa.

6.6.4 [InHaMn4ecKnm TeKcT

PucyHok 6.114

AnemeHT JIMHaAMUYeCKUI TeKCT NpeaHasHadeH AN BbiBOAa Ha 9KpaH nNpubopa oaHON U3 HECKOMbKUX TEKCTOBLIX
CTPOK B 3aBUCUMOCTU OT 3HAYEHUS NPUBSA3AHHOW NepPEMEHHON.

HacTtpouka cBoncTB

[nsa koppekTHOro otobpaxkeHus Ha akpaHe npubopa crnegyeT ykasaTb KOOPAWHATBI PACMONOXEHNs1 U BBECTU TEKCT

Ha naHenun CBOWUCTB.
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CeONCTEa JMHEMAYECKMIA TEKCT2

BN
+  Koopmans
X: 5
Y- 0
v [lapameTpm
MNepemenHan < He BhifpaHa =
Cnvcok cTpok < PepakvpoBats =
O TekcT
5
Omana

MakcumaneHas anvHa snemMeHTa

PucyHok 6.115

KoopauHaTtbl
[na pacnonoxeHnst NnepBoro CMMBOMA arieMeHTa no ocsaM X 1 Y cnegyeT ykasaTb koopauHaTtel. OTcyeT KoopamHat
no obemm ocam Ha4uHaetcs ¢ O:

* 1o ocu X — criesa Hanpaso oT 0 o 15 (B 3aBMCMMOCTM OT cBONCTBa [ANuUHa);
* M0 OoCK Y — cBEpXY BHW3 (B 3aBUCMMOCTM OT KONMYeCTBa CTPOK 3KpaHa, yCTaHOBIIEHHOMO B pedakTope
3KpaHoB).

3HaveHne koopaumHaT (Uenoe 4YMCro) MOXHO 3adaTb B BbiMagalwolemM MEHI B CTpoke koopauHatel (X Y
HaCTpanBarTCS OOUHAKOBO):

v  KoopaHans
3 v
i 0
PucyHok 6.116

B BbinagarowemM MEHK MOXHO BbI6paTb cnocob 3apaHus KoopAuHaT. KOHCTaHTa UM nepemMmeHHas. Ons Bbl60pa
HEN3MEHHOI0 pacnosioXKeHuA anemMeHTa cnegyert yka3atb 3Ha4eHne KoopaunHatbl B nosie BBoaa.

Ons cospaHus Gerywien CTpoku crnepyeT BbibpaTh BapuaHT lMepemeHHas 1 HaxaTtb kHoMKy Bbi6op. OTkpoetcs
Tabnuua nepemeHHbIX 5, B HeW crnegyeT BbibpaTh NepeMeHHyH0 LienoYncrneHHoro Tuna, kotopas byaet onpegensTb
3Ha4yeHue KoopauHaThbl, U HaxaTtb kHonky OK. BeibpaHHas nepemeHHas byaeT otobpaxaTtbCcs B norne BBoga:

KoHCTaHTE

[a] BwiGop

PucyHok 6.117

MapameTpbl

* [lMepemeHHas — NpuBA3Ka K LlenoYncrneHHon nepeMeHHon npoekta. [insa Beibopa nepemeHHoM crneagyet
HakaTb KHOMKY «...» U BbibpaTb B Tabnuue nepemMmeHHbIX 5;

* Cnucok cTpok — Tabnuua, 3HaueHne CTPOKN KOTOPOW BbIBOAMTCS Ha 3KPaH Mpu coOOTBETCTBMN HOMepa (Ne)
CTPOKM 3HAYEHWIO NPUBA3AHHOW LierniodncrneHHon nepemeHHon (MepemeHHasn). B ctonbue Cumeonos
yKa3bIBaeTCs KONMYEeCTBO CUMBOJIOB B CTPOKE, MUKTOrPaMMa BOCKIMLIATENbHOIO 3Haka BbIBOAWTCS B Cryyae
NpeBbILLEHUS 3Ha4YeHUs napameTpa OnuHa;

+ [OnuHa — MakcumarbHas anvHa nons. B cnydae npeBbileHns AnvHbl TEKCT OyaeT oTobpaxaTbesi He
MOSTHOCTBHO.
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CeOMCTEa JMHEMAYECKMIA TEKCT2 B
224l |
v lNapameTpwd
MNepemeHHan < He BbllpaHa =
v cmposaTs [ |
Mz 3HausHue Cumeonos
0 Pexaar AsTo 10
1 Pexar 1 7
2 Pexiam 2 7
3 Omen. 5
4 1]

OToGpaxeHune

PucyHok 6.118

B penakTope akpaHoB oTobpaxaeTcs, kak byaeT BbIrmageTb aneMeHT [lJuHaMuyeckui TeKCT Ha akpaHe npmbopa.

M A B T 0c

I:I_.I

I:I_.I

PucyHok 6.119

6.6.5 Kom6uHnpoBaHHbIM cnucok (ComboBox)

OnemeHT KombuHupoBaHHbIn cnucok (ComboBox) vcnonb3dyetca Ansg Bolbopa OQHOW CTPOKM M3 HECKOMbKUX
TEKCTOBbIX CTPOK KHOMKamMm npnbopa v 3anncu B NPUBA3aHHYIO0 NEePEMEHHYI0 3HaYeHWsi, COOTBETCTBYIOLLEro BbIOOpY.

Hactpowka cBoncTB

Ons KOppeKTHOVI pa60TbI AneMeHTa crneayeTt ykKasaTb KOOpAMHAaTbl pPacrnosyioKeHnsa WU HaCTpOUTb MapamMeTpbl

nepemMeHHbIX 1 CTPOK Ha naHenun cBouncTBea.

CeolcTea ComboBox2 182
= A
v  KoopmHams

X: 5

Y- 0
v [lapameTpsd

[NepemenHan < He BeIfipaHa
Cnvcok cTpok < PepakmvpoBate >

TexcT

TR

Nmma

Makcuma

NeHaA ANKMHG 3NEMEHTA

PucyHok 6.120
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KoopauHaTtbl
[ns pacnonoxeHus NepBoro cumeona anemeHTa no ocam X n Y cnegyeTt ykasaTb koopauHatbl. OTcHeT koopavHat
no obemm ocaAm HaunHaetcs ¢ O:
* 1o ocu X — cnesa Hanpao oT 0 go 15 (B 3aBMCMMOCTM OT cBOMCTBa [AnNuHa);
* o ocu Y — cBepxy BHU3 (B 3aBMCMMOCTM OT KONMYECTBA CTPOK 3KpaHa, YCTaHOBMNEHHOIO B pedakTope
3KpaHoB).

3HavyeHve koopaumHaTt (Uenoe 4YMCro) MOXHO 3agaTb B BbiMagalwolwem MeH B CTpoke koopauHatel (X n Y
HacTpanBaloTCA OAMHAKOBO):

+  KoopmmHans
3 v
i 1]

PucyHok 6.121

B BbiNagalolleM MeH0 MOXHO BbiGpaTh cnocob 3agaHus KoopauHaT: KOHCTaHTa uUnu nepemMeHHas. Onsa Bbibopa
HEeU3MEeHHOro PacrnonoXeH s anemMeHTa CrefyeT yKkasaTb 3Ha4eHne KoopauHaThl B nore BBoa.

[na cospaHua Gerywien cTpoku crniegyeT BblopaTh BapuaHT lMepemeHHaa n Haxatb kHonky Bbibop. OTkpoertcs
Tabnuua nepemeHHbIX 5, B Hel crieqyeT BblbpaTh NEPEMEHHYI0 LIENOYMCNEHHOrO T1na, kotopast OyaeT onpegensaTb
3Ha4YeHne KoopamHaThbl, U HaxaTtb kHonky OK. BeibpaHHas nepemeHHasi byaeT otobpaxaTbecsi B norne BBoa:

KoHcTaHTa

a T‘I [al BuiGop

PucyHok 6.122

MapameTpbl

* TMepemeHHaa — NpuMBSA3Ka K LeNOYMCEHHON NepeMeHHoM npoekTa. [1nsa Bbibopa nepemeHHoNn crieqyet
Ha)kaTb KHOMKY «...» U BblbpaTb B Tabnye nepemMmeHHbIX 5.

* Cnucok cTpok — Tabnuua, Homep (Ne) Kaaoi CTPOKU KOTOPOW CIYXMWT A4S 3anncy B NPUBA3aHHYO
LIeNoYnCrIEHHYH0 NepeMeHHYo nNpu Bbibope 3HavYeHna Ha gucnnee npubopa. B ctonbue CumBonoB
yKa3bIBaeTCs KONMYECTBO CUMBOJIOB B CTPOKE, BOCKMMLATENbHbI 3HAK BbIBOAWUTCS NPW NPEBbLILLEHUN
3Ha4yeHusa napameTpa OnuHa.

+ [nuHa — MakcumarnbHas gnvHa nons. B cnyvae npeBbileHns AnvHbl TEKCT ByaeT otobpaxaTtbesi He

MOJTHOCTbHO.
CeoicTea ComboBox2 B8 x
= A
2l
v  KoopmHams ~
X 0
e 0
v [lapameTp
MNepemenHan < HE BhifipaHa >
v cMposaTs >/
W= IHaueHwe Cwmeonos
1] B pexara ABTO 12 ™
1 Yetanoerts Pexam 1 18 o
2 YeTanoeums Pexaam 2 18 o
3 O oy Te G
4 1]
PucyHok 6.123
OTo6paxeHune

B pepaktope akpaHOB oToGpa)kaeTcsl, Kak OyaeT BbirmsgeTb aneMmeHT KomMouHupoBaHHbINM cnucok (ComboBox)
Ha aKkpaHe npubopa.
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(=

6.7 Ba3oBble 3f1eMeHTbl

* TekcT6.7.1;
* WHgukatop 6.7.2;
« bap6.7.3;

e [nHamunyeckum TekcT 6.7 .4;
» Baoa/BbiBoA int/float 6.7.5;

» BBoga/BbiBOA BpeMeHU 6.7.6;
* Bsoa/BbiBoa IP 6.7.7;

e JlnHna 6.7.8;
*  MHoroyronbHuk 6.7.9;
* Kpyr6.7.10;

* W3o06paxeHne 6.7.11.

PucyHok 6.124

[daHHble anemeHTbl Mcnonb3ylTcs Ana odopmnexHus gucnnes npubopa MMP205. Ecnn Ha akpaH gobasneHo
HECKOmNMbKO OOCTYMHbIX ANs pedakTMpPOBaHWUsl 3fIEMEHTOB Bu3yanusauuu, TO Nopsaok Ux Bblibopa npy nomoLum
kHonkn SEL Oyget onpegensaTbcs nopsigkoM B crnvcke «KOMMOHEHTbI 3KpaHa» CHM3Y BBepx (nepBbiMu OyayT

BblAENnATbCA HWXKHNE SJ'IeMeHTbI)Z

KomnoxesTsl skpaHa

Texcr (Tekct)
Texer (Tekct)
MNpavoyronsHuK
Texer (Tekct)
MpamoyroneHnK
Texker (TekcT)
NpamoyroneHnk
Texer (Tekct)
MpamoyronsHuk
Texer (Texct)
MpamoyroneHWE
Texer (Tekcr)
MpamoyroasHnK

MpamoyronsHuk

(MuoroyronsHk)

(MHoroyronsHuk)

(MHoroyronsHuk)

(MueroyronsHmk)

(MuoroyronsHx)

[(Muoroyronstng)

(Mueroyronstm)

PucyHok 6.125

M3aMeHUTb NOPSAOK ANEMEHTOB MOXHO NepeTaLuuB areMeHT B cnncke (drag & drop) unm npy noMoLLY KOHTEKCTHOIO
MeHto, HaxkaB TKM Ha aneMeHT Ha xorcTe:
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L

Kenwpoeats (Ctrl + C)
Beragwme (Ctrl + V)
Yaanute (Delete)

Ha nepegHuid nnan .l_'| Mepemectuts Buiwe (Ctrl+])

Ha 3agHWi nnax .__I| Mepemectite Ha nepegHyid naad (Ctrl+Shift+])

BriposHATE

PucyHok 6.126
6.7.1 TekcTt

OnemeHT TeKCT NpeaHa3HayYeH aAnga pasmeLLeHns TEKCTOBOro 6rioka B aKpaHe B13yanmnsaumu.

Hactpowka cBoncTB

Ons KOPPEKTHOIo OTO6pa)KeHVIF| Ha 3KpaHe an60pa cnegyeTr ykasaTb KOOpAMHAaTbl pacnorioXeHud, pasmepbl
ANneMeHTa, BBECTU TEKCT U 3adaTb Apyrme napamMeTpbl Ha NaHenu CBOWCTB.
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KoopauHaTtbl

CeoiicTea Texct =1
= ¥b|

¥  BHewHuli BUA

Pasmep wpuota 48

BripaBHuBaHue Mo ueHtpy

LiseT wpmbra B r-0 G-0,8-0]
Hannune dona Her

LlgeT doHa l:l [R=242, G=242, B=2
TonwwHa pamkn 0

LigeT pamku B k-0 G=0,B=0]

v  [NaHHbIe
Tekcr < Pepaktupoeats >

v KoopawvHaTel

TekcT 5

¥ TMoeeaeHune

Buanmocts < He BbibpaHa >
¥ [lpouee
Nma Texcr

¥ Pasmepsbl
Wmpwna 207
Bricota 77

Pasmep wpnpra
Pasmep Hannuaoa Ha 3nemenTe

PucyHok 6.127

PacnonoxeHne anemeHTa onpegendeTtca no ocam Xny. KOOpﬂMHaTbI 3a4aloTCca Ha MaHenu CBOWCTB UMK
nepemMeLlleHnem aremMeHTa no noJsito 3KpaHa. Ortcuer KoopauHat no 06eunm ocsim HaunHaeTcs ¢ O:

* o ocu X — cneea HanpaBo, KOHEYHOE 3Ha4YeHne onpenendaeTca pasMmepamm arieMmeHTa n UJVIpVIHOVI 9KpaHa;
* noocnY — CBEpPXy BHM3, KOHEYHOE 3Ha4YeHne onpeaendeTca pasMmepamMmm anemMeHTa n BbICOTON 9KpaHa.

Pa3smepbl

Pasmepbl NneMeHTa onpeaendeTtcda no ocam X 1 Y n 3agaiotcd Ha NaHenu CBOWCTB UMW U3MEHEHMEM rpaHuny
reMeHTa Ha norie aKpaHa.

MapameTpbl

Mpynna

MapameTp

OnucaHue

BHewHun BuA

Pasmep wpudTa

Pasmep otobpaxxaemoro B anemeHTe TekcTta: 16, 32, 48

BbipaBHMBaHue

BbipaBH/BaHWE 0TOGPaXKaeMOro B 3ariEMEHTE TEKCTa: MO JIEBOMY
Kpato, MO LIEHTPY, MO NpaBoMy Kpato

LiBeT wpudTa

LiseT oTo6pakaemoro B aneMeHTe TekcTa

Hanun4yue c¢oHa

doH oTOGpakaemoro B arieMeHTe TekcTa

Liset choHa LiBeT ooHa oTOOpakaemoro B arieMeHTe TekcTa
TonwuHa pamMku TonuwmHa pamMku anemeHTa
LiBeT pamku LiBeT pamMku anemeHTa
[aHHble TekcT B none BBoAMTCA TEKCT, KOTOPLIN ByaeT 0ToOpaxaTbCsl B ArieMeHTe
NoBeneHue Bufubberh K napameTpy npuBssbiBaeTca OyneBckas nepeMeHHas!, kotopasi
A A OyaeT onpefensitb BUAMMOCTb 3rieMeHTa
Mpouee Unms OTobpaxaeTcs B CIMCKE UCNOMb3yEMbIX 3NIEMEHTOB B JIEBOWN YacTy

pefakTopa BM3yanusauum
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6.7.2 Unpukatop

OnemeHT WHAuMKaTOp npegHasHavyeH pAns  oToOpaeHwss 3HayveHust OyneBCKOW MNEepemMeHHOM B 3KpaHe
BM3yanusauun. Ecnn 3HayeHve nepemeHHOM paBHO 1, TO MHOUKATOpP NpUHMMAaET UBeT «True». Ecnu 3HaveHue
nepemMeHHou paBHo 0, TO MHAMKATOP NPUHUMAET LBET «False».

HacTtponka cBoucTB

[N KOppeKTHOro oToGpakeHust Ha 9KpaHe npubGopa cregyeT ykasaTb KOOpAMHaTbl PacrofoXeHus, pasmepsbl
anemMeHTa 1 3aaaTb NapameTpbl Ha NaHernM CBOMCTB.

Ceolictea MHaMKaTop =13
S
v BHewHwWA Bug,
Ueet "Trua" - [R=76, G=175, B=8(
Liget "False” - [R=136, G=136, B=1
0
M

ToAwmHa pamku

LleeT pamkm R=0, G=0, B=0]
v  [aHHble

MNepemeHHan < He BbibpaHa >
v KoopauHaTel

X 60

Y: 50

v Mosegenne

Buaumoctsb < He BbibpaHa >
V¥ [pouee

Mma MHavkatop
v Pasmepsl

WupuHa 50

Bricota 50
Lieer "False”

LLEEET WHAWMKaropa, Koria sHa4eHu1e
NpWEA3aHHONW NepemenHol - False

PucyHok 6.128

KoopauHaTtbl

PacnonoxeHue anemeHTa onpegenserca no ocam X u Y. KoopauHaTtbl 3agaloTca Ha naHenu CBOWCTB wnu
nepemMeLllieHeM anemMeHTa no nosto akpaHa. OTcyeT koopanHaT no o6emm ocsam HaunHaeTces ¢ 0:

* Mo ocu X — cresa Hanpaso, KOHEYHOE 3HaYeHWe onpeaenseTca pasmepamm aNeMeHTa 1 LMPUHOM 3KpaHa;
* M0 OcK Y — CBEpXy BHU3, KOHEYHOE 3HAYEHMe ONPEAEreTcs pasMepamm arieMeHTa U BbICOTON aKpaHa.

Pa3mepbl

Pa3amepbl anemeHTa onpegensetcs no ocaMm X U Y M 3a4aloTca Ha NaHenu CBOWCTB UMM M3MEHEHWEM rpaHuL
3aNeMeHTa Ha rnore akpaHa.

MapameTpbl
Mpynna MapameTp OnucaHue
Lger “True” LiBeT anemeHTa, ecrniv 3HadeHue nNpmMBa3aHHON NepeMeHHON paBHO
TRUE
BET 3NeMeHTa, ecrnv 3Ha4yeHne NpuBsa3aHHON NepeMeHHON paBHo
v BeT “False” L
BHelwHun BuA U FALSE
TonwwmHa pamkn | TonwmHa pamkm anemeHTa
LiBeT pamku LiseT pamku anemeHTa
K napameTpy npuBsa3sbiBaeTca OyneBckas nepeMeHHas ans
aHHble MepemeHHasn
A epeme oTobpaxeHns
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Mpynna MapameTp OnucaHue
NogeneHue BUAMMOCTE K napameTpy npvBsiabiBaeTcs OyrneBckasi nepeMeHHasi, kotopasi
A A OyaeT onpefensitb BUAMMOCTb 3reMeHTa
OT0o6paxaeTcs B CnmMcke UCNonb3yeMbIX aNEMEHTOB B NEBON YacTu
Mpouee Uma P Y/

penakTtopa su3yanumsaumn

NMPUMEYAHUE
El Ecnu k napameTpy MepeMeHHas He NpuBsA3aHa nepemeHHasi, To LIBET anemMeHTa Bcerga Gyaet True.

6.7.3 NHankaTop BbINONMHEHUSA

OnemeHT MH,EIMKaTOp BbINOJIHEHUA NpeaHa3HavYeH and 0T06pa>|<eH|/|;| 3Ha4YeHNs Lierno4YMCcneHHon nepemeHHoﬁ nnn
nepemeHHon C NnaBaroLen TOYKON B BUAE LWKanbl Ha 9KpaHe Bu3yanumsauuu.

HacTtponka cBouctB

[na KoppeKTHOro oToGpaXkeHWsi Ha 3KkpaHe npubopa crieqyeT ykasaTb KoopauHaTbl pacrofioKeHusl, pasmepbl
anemMeHTa 1 3afatb napameTpbl Ha NaHernu CBOMCTB.

Ceoiictea MHAMKATOP BbIMONHEHWA B %
A

i |

¥  BHewHWH BUA, ~

LigeT I R=76,G=17¢
Hanuuwe doH: [la
| Ueerdoma | | [R=242,G=2-

| | LieeT pamku - [R=0, G=0, B-

v  [laHHble

MNepemeHHas < He BbibpaHa > I

Tun nepement LlenouncneHHoe
¥ 3HaueHue
MuHuMyM 0
Makcumym 4294967295
Buammocte  [a
Paamep wpud 16
v KoopauHatbl
X 33
aic 16
| ¥ TloBepeHue

Buammocts < He BhibpaHa >
Vv Tllpouee
Nma NHavkaTop BEINOS
v Pasmepbl
MepemeHHan
Buibop npuesazsieaeMoiil nepemeHHoi

PucyHok 6.129

KoopauHaTtbl

PacnonoxeHvne anemeHTa onpegensetca no ocsaM X u Y. KoopauHaTbl 3adaloTcs Ha MNaHenu CBOWCTB MNU
nepemeLLeHVeM arieMeHTa Mo nosio akpaHa. OTcYeT koopaMHaT No 06enm ocsim HaumHaeTcs ¢ O:

* Mo ocu X — cneea HanpaBoO, KOHEYHOE 3Ha4YeHne onpenendaeTcqa pasmepamm arieMeHTa n LUVIpVIHOVI 9KpaHa;
* noocnyY — CBepXy BHU3, KOHEYHOE 3Ha4YeHne onpeaendaeTcd pasmepamy arnemMeHTa n BbICOTON 9KpaHa.

Pa3smepbl

Pa3mepbl anemeHTa onpegensietca no ocam X 1M Y M 3a4aloTca Ha NaHenu CBOWCTB UMM M3MEHEHWEM rpaHuLy
arieMeHTa Ha nore akpaHa. [insi BepTykanbHOW opyeHTaummn anemMeHTa 3HadeHme Y JOIMKHO ObiTb 6onblue 3HaYeHns
X.
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MapameTpbl
Mpynna MapameTp OnucaHwue
UBeT LiBeT wkanbl anemeHTa
Hanuuwue cdoHa ®oH oToGpaXkaeMoro arnemeHTa
BHelwwHu® BUA LiBet choHa LiBeT ooHa oTOGpakaemoro anemMeHTa
TonwuHa pamMku TonuwmHa pamMku anemeHTa
LiBeT pamku LiBeT pamku anemeHTa
MepemeHHasn K napameTpy npu1Bs3bIBaE€TCA LIENOYMCIIEHHAs NepeMeHHas unm
I nepemMeHHas C nnasatoLLen TOYKOM Ans oTobpaxeHns
aHHble - — - —
TUn nepemeHHoi Tun NPUBSA3aHHOM K 3NIEMEHTY NEPEMEHHOM: C NIaBakoLLEN TOHKOM,
LLernoYnCIIEHHOE
MuHumym 0 % wkansl aneMeHTa
Makcumym 100 % wkanebl n3amepeHus
3Ha4vyeHue
BuaumocTtb OTobpakeHne 3Ha4YeHNs LWKanbl B ANIEMEHTE
Pasvep wpudta |Pasmep wpndra otobparkaemoro B aneMeHTe TekcTa: 16, 32, 48
NoseneHme BUAMMOCTE K napameTpy npuBsa3sbiBaeTca OyneBckasi nepeMeHHasi, kotopasi
A A OydeT onpefensitb BUAMMOCTb arieMeHTa
OTobpaxkaeTcs B CIMCKE MCNOMb3yEMbIX 3NIEMEHTOB B JIEBOW YacTy
Mpouee Uma P y

pefakTopa BM3yanusauum

6.7.4 AnHaMU4YeCKNN TEeKCT

OnemeHT [AUMHaAMMYeCKUM TEKCT npedHasHavyeH pnns Bblbopa WM OTOOpaXeHWst 3HAYeHUs  LeNOYMCIIEHHOMN
nepemMeHHON M3 BbiMAgaloLEero CnMcka Ha 3KpaHe Buayanusauuu. LlenodyncneHHoMy 3HaYeHuM MOXHO 3aJaTb
TEeKCTOBOE 0003Ha4eHne, KoTopoe OyaeT oTobpaxaTbCs B BbiNagatoLeM CIUCKE.

HacTtponka cBoucTB

[Ina KoppekTHoro oTobpakeHust Ha SKpaHe npubopa crnegyeT ykasaTb KOOPAWHATbI PacrofioXeHWsi, pa3mepbl

remMeHTa 1 3agaTtb NapamMeTpbl U AaHHbIE Ha NaHeNn CBOWCTB.

CeoiCTBa JIMHaMMYECKMIA TeKeT & X
A
E=]4L |
v BHewHwWi 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 6.130
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6 bubnuoteka

KoopauHaTtbl

PacnonoxeHvue anemeHTa onpegenserca no ocsM X u Y. KoopauHaTbl 3adaloTcs Ha NaHenu CBOWCTB UMK
nepemeLLeHVeM arieMeHTa Mo nosio akpaHa. OTcYeT koopaMHaT No 06enm ocsim HaumHaeTcs ¢ O:

* Mo ocu X — cneea HanpaBoO, KOHEYHOE 3Ha4YeHne onpenendeTcqa pasmepamm arieMeHTa n LUVIpVIHOVI 9KpaHa;
* noocnY — CBepXy BHU3, KOHEYHOE 3Ha4YeHne onpeaendaeTcda pasmepamy arneMeHTa n BbICOTON 9KpaHa.

Pa3mepbl

Pasmepbl AnemMeHTa onpependeTca no ocAam X n Y 1 3agaloTca Ha naHenu CBOWCTB UMM U3MEHEHWEM rpaHuy
rieMeHTa Ha norie aKkpaHa.

MapameTpbl

Mpynna

MapameTp

OnucaHune

BHewHun BuA

Paswmep wpudTa

Pa3mep otobparkaemoro B aneMmeHTe TekcTa: 16, 32, 48

LiBeT wpucra

LlBeT OTO6pa)Ka6MOFO B 3J1IEMEeHTEe TeKCTa

Hanun4yue c¢oHa

doH oTOGpakaemoro B arieMeHTe TekcTa

[OdaHHbIe

LiBeT ¢hoHa LiBeT hoHa oTOGpakaemoro B afieMeHTe TeKkcTa
TonwuHa pamMku TonuwmMHa pamMku anemeHTa
LiBeT pamku LiBeT pamku anemeHTa
MepemeHHas K napameTpy npuBs3biBaeTCA NnepemMeHHas s XxpaHeHus

3Ha4YeHnn

Tun nepeMeHHOM

Bi6op TMNa gaHHbIX NPUBSA3aHHOWN NepeMEHHON: LlenoYncreHHoe
n byneBckoe

NMPUMEYAHUE

El Ecnu BbiGpaH OyneBcKkuii TUN NepeMeHHON, TO BbiNaaatoLwmn
CMMCOK 3reMeHTa MOXET cofepaTb TONMbKO 4BE CTPOKW.
Ecnu BbiGpaH LENnoYMCNEHHbIN TUN NEPEMEHHON, TO
BblMNaatoLLnn CNNCOK MOXKET coaepkaTb Makcumym 128
CTPOK.

Cnucok cTpok

B TabnnyHoM Buae 3Ha4YeHWs NepeMEHHON U COOTBETCTBYOLLNE UM
HanMeHOBaHUsi, KoTopble ByayT oTobpaxaTbcs B BbinajatoLlem
CMMCKe 3remMeHTa

Ecnn yCTaHOBJ1€HO 3HAa4YeHne [a, To 3Ha4YeHune I'IpMBFl3aHHOIZ

KouTponb BBOAA 3anpetutb NepeMeHHOM MOXHO TONbKO NPOCMaTpUBaTh, ONUUs BBOAA He
pepakTMpoBaHue | Oyaer goctynHa. B npoTuBHOM cniydae BBOA 3HAYEHUS B ANIEMEHTE
nepesanuncbiBaeT 3Ha4YeHe NepeMeHHoN
NoeneHue Budibobrd K napameTpy npuesa3sbiBaeTcsa byneBckasi nepemMeHHasi, Kotopas
A A Oyner onpenenaTb BUAMMOCTb 3reMeHTa
Mpouee Unisi OTobpaxaeTcs B CMCKE MCNOMb3yeMbIX 3NIEMEHTOB B NIEBOWN YacTu

penakTopa sudyann3aunm

[na nobaBneHnst HOBOW CTPOKM B BbINaAAOLLMIA CIUCOK AreMeHTa crefyer:

1. [Oeaxgpl knukHyTb JIKM no anemeHTy IMHaMU4eCKUi TEKCT B peakTope 3KpaHa.

2. B otkpbiBweMca okHe knukHyTb NMKM no ogHom 13 cTpok Tabnuue.

3. BeblbpaTb nyHKT [lo6aBUTL CTPOKY CHU3Y.
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6 bubnuoteka

HaumeHoBaHve 1 ™

Tekcr 3HauveHue
HawmeHosaHWe 1 1
HauwmeHoBaHwe 2 2
HaumeHosaHue 3 2

Berasums CTPOKY CHU3Y Ctrl + Shift + N

Yaanwms cTpoky Delete

PucyHok 6.131

Mpumep
Tabnuua 6.4 — CNUcok CTpoK
0 Cron
10 Crapt
500 May3a

6.7.5 BeBoa/BbiBop int/float

OnemeHT BBoa/BbiBOA int/float npegHasHaveH onst BBoga 1 0ToOpaXKeHNst 3HaYeHNS LIENOYMCNEHHON NEPEMEHHOMN
NN NEPEMEHHOM C NITaBatoLLEN TOYKOM Ha aKpaHe BU3yanusauum.

Hactpowka cBoncTB

Ons KOPPEKTHOIo OT06pa)KeHMF| Ha 3KpaHe npw60pa cnegyeTr ykasaTb KOOpAMHAaTbl pacnorioXeHud, pasmepbl
aneMeHTa 1 3aaTb NapaMeTpbl U JaHHble Ha NaHenu CBOWCTB.

KoopauHaTtbl

PacnonoxeHne anemeHTa onpegenserca no ocam X u Y. KoopauHaTtbl 3agaloTcs Ha naHenu CBOWCTB wnu
nepemeLLeHneM anemeHTa no nonto akpaHa. OTcyeT koopamHaT no obenm ocsiM HaumHaeTcs ¢ 0:

* M0 ocu X — creBa Hanpaso, KOHEYHOE 3HaYeHne onpeaensaeTcsa pasmepamm aneMeHTa 1 LNPUHON 3KpaHa;
* 1o ocu Y — CBepxy BHM3, KOHEYHOE 3HaYeHWe onpeaesnseTcs pasmepamMm afieMeHTa U BbICOTOM aKpaHa.

Pa3mepbl

Pa3amepbl anemeHTa onpegensetcsa no ocaMm X U Y M 3a4aloTca Ha NaHenu CBOWCTB UM M3MEHEHWEM rpaHuL
3NeMeHTa Ha none akpaHa.
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6 bubnuoteka

MapameTpsil (int)

Ceorictea Beon/ebiBon int

E]4h|
W

x

BHewHwWi Bng ~
Hanuuwe doxa [a
Ueer dona || [R=242, G=242,
TonwmHa pamki 1
Ueer pamxv [ R=0, G=0, B=0]

v  [DaHHble

| | Mepemennas < He euibpana >
| 00 000 | Twun nepemenHc LlenouncnenHoe

¥ 3HaueHue
Konuuecteo zH: 5
Otobpaxars Hy [la
Pazmep wpudTt: 16
Lger wpudra [l R=0.6G=0.B=0]
BripaeHueanue [lo ueHTpy

¥ KoHTtponb BEOAA
3anpeTuTs peac [la
MuHKMMYM 0
Makcumym 4294967295

¥ KoopauvHatbi
X 37
Y: 19

v TllosegeHne
Buammocts < He ebibpaHa >

¥ T[lpouee
Vs Beoa/ekison int >

BHewnnii BUg,

PucyHok 6.132
Mpynna MapameTp OnucaHue

BHelwHu BUA

Hanuuue c¢oHa

doH 0T06pa>KaeM0ro B 3J1IEMEHTE TeKCTa

LiBeT choHa

LiseT poHa oToGpakaemoro B aneMeHTe TekcTa

TonwmHa pamku

TonuwmHa pamMku anemeHTa

LiBeT pamku LiBeT pamku anemeHTa
MepemeHHasn K napameTpy npuBA3bIBaeTCA NepeMeHHasix
HAaHHble TN nepemeHHoN [ns BBOOa/BbIBOAA LIENOr0 3HAYEHMUS CrieayeT yKasaTb TUM
LlenouncneHHoe
KonuyectBo 3HakoB | KonnyectBo oToOpaxaeMbix B afiEMEHTE 3HaKOB
OTo6paxaTb Hynu |HacTporika oToGpaeHnsa HeaHavaLL X Hynen
3Ha4yeHue Pasmep wpudTa Pasmep otobpakaeMoro B anemMeHTe TekcTta: 16, 32, 48

LiBeT wpudra

LiseT oTo6pakaemoro B aneMeHTe TekcTa

BbipaBHMBaHue

BblpaBHVIBaHI/Ie 0T06pa>|<aeM0ro B 3J1IEMEHTEe TeKCTa

KoHTponb BBOoAa

Ecnn yCTaHOBJ1€HO 3Ha4YeHne [a, To 3Ha4YeHune I'IpMBFl3aHHOIZ

3anpetutb nepemMeHHON MOXHO TOJIbKO MPOCMAaTpUBaTh, ONLUUSA BBOAA He
penakTupoBaHue | 6yaet goctynHa. B npoTuBHOM crnyvae BBOA 3HA4YEHUS B ArieMeHTe
nepesanncbiBaeT 3Ha4YeHNE NEPEMEHHOMN
MuHnMym MuHMManbHOe 3Ha4YeHue And BBoAa B aneMeHTe
Makcumym MakcumanbHoe 3Ha4eHue Ans BBoAa B aneMeHTe

176




6 bubnuoteka

Mpynna MapameTp OnucaHue
NogeneHue BUAMMOCTE K napameTpy npvBsiabiBaeTcs OyrneBckasi nepeMeHHasi, kotopasi
A A OyaeT onpefensitb BUAMMOCTb 3reMeHTa
OT0o6paxaeTcs B CnmMcke UCNonb3yeMbIX aNEMEHTOB B NEBON YacTu
Mpouee Uma P Y/
penakTopa Bu3yanvsauum
NMPUMEYAHUE

Ecnu nepemeHHast Ans BbiBoAa BbIXOAWT 3a rpaHuULbl, yKka3aHHble B napameTpax MuHumym / Makcumym, To
Ha nprBope anemMeHT oToBPa3nT Tekyllee COCTOSHE NePeMEHHON 1 BbIOENUT KpacHbIM pamKy 3TOro

anemMeHTa.
MapameTpsil (float)

Ceolictea Beon/ebieop float =R
%
¥  BHewHWn Bug, A

Hanuuwe dona [la
[ ] [R=242, G=242,
TonwmHa pamki 1

Leet doHa

Ueer pamkv | [R=0, G=0, B=0]
v  DaHHble
| | MepemeHHaa < He BbibpaHa >
| ‘00000 | Tun nepemerHc C nnaeatoLLeid 2anaTto
¥ 3HaueHune
KoanuectBo 3H: 5
Konuuecteo 3He 2
Otobpaxats Hy [la
Pazmep wpudT: 16
Ueer wpudta [ R=0. G=0, B=01
BripaeHueanue [lo ueHtpy
¥ KoHTpone BEOAA
3anpetuTb peae Het
MuHuMyMm -99999
Makcumym 999999
¥ KoopauHaTthbl
X 37
Y: 19
¥ TloeBegeHune
Buaumocts < He BoibpaHa >
v _TMpouee >
Tvn nepemeHHoi
Tun NpueAsEIBaeMOl NepeMeHHOoN
PucyHok 6.133
Mpynna MapameTp OnucaHwue

Hanunuwue cdoHa

®oH oTOGpaXkaemMoro B afiIeMEHTE TEKCTa

. LiBeT choHa LiBeT poHa oTOBpakaemoro B afieMeHTe TekcTa
BHewHunn Bng
TonwuHa pamkn | TonwmnHa pamMmku anemeHTa
LiBeT pamku LiBeT pamku anemeHTa
MepemeHHasn K napameTpy npuBsisbIBaeTCA NnepeMeHHas
AaHHble Tun nepemeHHoi [ns BBOAa/BbIBOAA LIENOrO 3HAYEHUSA CreayeT yKasaTb TUM
LenouncneHHoe
KonuuectBo 3HakoB | KonnyectBo oTobpaxxaeMbix B aflIEMEHTE 3HAKOB
3HaveHue KonuyectBo 3HakoB

nocrne 3anaToun

KonuyecTBo 3HaKoB B pO6HON YacTu 0TOOGpaKaemoro B 3fieMeHTe
3Ha4YeHus
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Mpynna

MapameTp

OnucaHue

OTo6paxaTb Hynu

HacTtpolika oTobpaKeHnst HeaHavalmnx Hynen

Pasmep wpudra

Pasmep otobpaxxaemMoro B anemeHTe TekcTta: 16, 32, 48

LiBeT wpudTa

LlBeT 0T06pa>KaeM0ro B 3J1EMEHTE TeKCTa

BbipaBHMBaHue

BbipaBH/BaHMe 0TOGpaXKaeMoro B afieMeHTe TeKcTa

Ecnu yctaHoBneHo 3HayeHune [la, To 3Ha4YeHne NpnBsa3aHHON

3anpetutb nepeMeHHON MOXHO TOMbKO MPOCMaTpUBaTh, ONUUSA BBOAA He
peAakTupoBaHue | Oyget gocTynHa. B npoTMBHOM criyqae BBOA 3HAYEHUS B SrieMEHTE
KoHTponb BBOAa nepesanncbIBaeT 3Ha4YeHne nepemMeHHoOn
MuHumym MunHnmanbHoe 3Ha4YeHne ans BBoJa B dnemMeHTe
Makcumym MakcumanbHoe 3Ha4yeHue Ans BBoAa B ANeMeHTe
MoBeneHue BuaMmocThb K napameTpy npuBs3sbiBaeTca OyneBckas nepeMeHHas, kotopasi
Oynet onpeaenaTb BUANMOCTb Sf1EMEHTa
OT0b6paxkaeTcs B CnmMcke UCMoMNb3yeMbIX 9NEMEHTOB B NEBOW YacTu
Mpouee Uma P y

pefakTopa BM3yanusauum

6.7.6 BBoa/BbiBOA BpeMeHU

OnemeHT BBOA/BbIBOA BpEMEHM NpeaHasHayeH a5is BBoAa U 0TOOpaXKeHUs 3Ha4YeHus gaThl U BPEMEHU Ha SKpaHe
BU3yanusauuun. [Ina xpaHeHus 3HayeHusa aTbl U BPEMEHWU UCMONb3yeTCs LienovncneHHas nepeMeHHas, Kotopas
xpaHuT konndecteo cekyHa ¢ 00:00:00 01 saHeapsa 2000 r.

HacTtponka cBoucts

[lna KoppeKTHOro oToGpaXkeHWsi Ha 3KpaHe npubopa crieqyeT ykasaTb KoopauHaTbl pacriofioKeHusl, pasmepbl
anemMeHTa 1 3afatb NapaMeTpbl U faHHble Ha NaHenu CBOWCTB.
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CeolicTea Beoa/BbiBoj BpeMeHu =
A
%
v

BHewHui BUA,

Hanmume doHa [a
LieeT doHa |:| [R=242, G=242, B=2
TonwwuHa pamia 1
Leer pavcv | R=0, G=0, B=0]
dopmar lata (DD.MM.YYYY)

v  [laHHble

MNepemenHas < He euibpaHa >

' 01.01.2000 % rrre

Pazmep wpudTe 16

Leer wpudta [ R=0, G=0, B=0]
BuipaeHueaHwe [lo ueHTpy

v KoHnTtponb BBOga
3anpetuts peac Het
¥ KoopawuHatbi

X: 39

Y: 32
¥ TloeegeHne

Buammocts < He BblbpaHa >
¥ [pouee

ima Beoa/esiBOn BpemMeHun
v Pasmepbl

WnpwuHa 100

BricoTa 30

3anpeTuTb pegaKTUpoBaHWue
3anpet/cHATHE 2anpeTa Ha PeAakKTUPOBaH...

PucyHok 6.134

KoopauHaTtbl

PacnonoxeHne anemeHTa onpegensietca no ocam X u Y. KoopguHaTbl 3agaloTcs Ha naHenu CBOWCTB Unu
nepemMeLLeHMeM anemMeHTa no nosto akpaHa. OTcyeT KoopauHaT No obemm ocam HaumHaeTcs ¢ 0:

* M0 ocn X — cneea Hanpaeo, KOHEYHOE 3Ha4YeHNEe OnpeaensieTcs pasMepamm aNeMeHTa 1 LUMPUHON 3KpaHa;
e noocnY — CBEepXy BHU3, KOHEYHOE 3Ha4YeHne onpeaendeTcd pasmepamy arneMeHTa n BbICOTOMN 9KpaHa.
Pa3mepbl

Pa3Mepr SriemMeHTa onpegendeTcda no ocAm X 1 Y 1 3agalotca Ha naHenuM CBOWCTB WUAN U3MEHEHMEM rpaHuny
ANeMeHTa Ha noJie 3KpaHa.

MapameTpbl
Mpynna MapameTp OnucaHue
Hanunuue doHa ®oH oTOGpaXkaemMoro B afieMeHTE TEKCTa
. LiBeT choHa LiseT poHa oToGpakaemoro B anemMeHTe TekcTa
BHewHun Bnp,
TonwuHa pamkn | TonwmuHa pamMmkun anemeHTa
LiBeT pamku LiBeT pamku anemeHTa
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6 bubnuoteka

Mpynna MapameTp OnucaHue
Bbi6op 13 BbinagatoLero crnmcka popmara otobpaxkeHusi gatbl 1
BpemeHun. O6o3HaueHns onsa popmara:
* §S — CEeKyHAabl;
dopmat * MM — MUHYTbI;
* hh—-vachb;
* DD - geHb;
« MM — mecsu;
* YYYY -rog.
[daHHble MepemeHHasn K napameTpy npuBsi3biBaeTcs nepemMmeHHasi
Pasvep wpudta |Pasmep otobparkaemoro B anemeHTe TekcTa: 16, 32, 48
3HayeHue LiBeT wpudTa LiBeT oTobpakaeMoro B anemMeHTe TekcTa

BbipaBHMBaHue

BblpaBHMBaHI/Ie 0To6pa>|<aeM0ro B 3J1IEMEHTE TeKCTa

Ecnu yctaHoBneHo 3HayeHune [la, To 3HaYeHne NpnBsa3aHHON

KoHTponk BEOAA 3anpeTutb nepeMeHHOM MOXHO TOMNbKO NpocMaTpuBaTh, ONLMs BBOAA He
pepakTMpoBaHue |GyadeT AocTynHa. B npoTMBHOM criyyae BBOZ 3HAYEHUS B ANIEMEHTE
nepes3anucbiBaeT 3HaYEHNE NEPEMEHHOW
MoBeneHune BUaUMOCTE K napameTpy npussidbiBaeTcs bynesckas nepemeHHas, kotopasi
A A 6yaet onpenensaTb BUAMMOCTb 3rieMeHTa
Mpouee Uns OT06paxaeTcs B CMMCKE NCMOMb3yeMbIX 3NIEMEHTOB B JIEBON YacTu

pefakTopa Bu3yanusauum

6.7.7 Beoa/BbiBopg IP

OnemeHT BBop/BbiBOA IP npegHasHaveH Ons BBoda M oToOpaxeHusi 3HadeHust IP-agpeca (IPv4) Ha akpaHe
BM3yanusauun. [ina xpaHeHus 3HadveHus IP-agpeca ncnonb3yeTtcs LenoYncneHHas nepeMeHHas, 3HadeHme KoTopow
paccunTbiBaeTCcs no popmyrne:

int = ol % 256% + 02 * 2562 + 03 % 256" + 04 * 256°,
PucyHok 6.135

rae int — 3Ha4eHune LenovmcrieHHon nepemMeHHoMN;
01.02.03.04 — okteThl IP-agpeca.

HacTtponka cBouctB

[na KoppeKTHOro oToGpaXKeHWsi Ha 3KpaHe npubopa criegyeT ykasaTb KoopauHaTbl pacrofioKeHusl, pasmepbl
aremMeHTa 1 3afatb napameTpbl U JaHHble Ha NaHenu CBOWCTB.
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6 bubnuoteka

/000.000.000.000

KoopauHaTbl

PucyHok 6.136

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

MNoBepgeHwue

BuanmocTs < He BbibpaHa >
Mpouee

Nma Beoa/erieoa IP aapeca
Pasmepbl

WupuHa 135

BricoTa 30

3anpeTuTb peaaKkTUpoBaHUe

3anpert/cHATWe 3anpeTa Ha peaakTUPOEaH...

PacnonoxeHne anemeHTa onpegensetca no ocaMm X u Y. KoopaouHaTtbl 3adaloTCcsi Ha MaHenu CBOWCTB WK
nepemMeLLeHMeM anemMeHTa no nomto akpaHa. OTcyeT KoopanHaT nNo obemm ocam HaumHaeTcs ¢ 0:

* no ocu X — creea Hanpaso, KOHeYHOe 3Ha4YeHue onpenenseTcs pasMepami ANemMeHTa 1 LMPUHON aKpaHa;
* 1o ocu Y — cBepxy BHM3, KOHEYHOE 3HaYeHWe onpeaenseTcs pasmepaMm afieMeHTa 1 BbICOTON aKpaHa.

Pa3mepbl

Pa3Mepr JriemMeHTa onpepgendeTca no ocAam X 1Y un 3agaloTca Ha naHenu CBOWCTB UMM M3MEHEHMWEM rpaHuy
dNieMeHTa Ha noJie sKpaHa.

MapameTpbl

Mpynna

MapameTp

OnucaHune

BHewHun BuA

Hanwunuue coHa

doH 0To6pa>KaeM0ro B 3J1IEMEHTE TeKCTa

LiBeT ¢hoHa

LiBeT poHa oToGpakaemoro B anemMeHTe TekcTa

TonuwmHa pamku

TonuwmHa pamMku anemeHTa

LiBeT pamku

LiBeT pamku anemeHTa

[daHHbIe

MepemeHHan

K napameTpy npmnBA3biBaeTCA nepemMeHHas

Tun nepeMeHHOM

[ns BBOAa/BbIBOAA LIENOr0 3HAYEHWS CNeQyeT yka3aTb TUM
LlenouyncneHHoe

Pa3mep wpudcTa

Pasmep otobpaxxaemoro B anemeHTe TekcTta: 16, 32, 48

LiBeT wpwudra

LlBeT 0T06pa>KaeM0ro B 3J1EMEHTE TeKCTa

BbipaBHMBaHue

BblpaBHUBaHMe oTobGpaxaemoro B afieMeHTe TekcTa
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6 bubnuoteka

Mpynna MapameTp OnucaHue
Ecnu yctaHoBneHo 3HayeHune [la, To 3Ha4eHne npuBsi3aHHoW
3anpeTutb nepemMeHHON MOXHO TONMbKO NpocMaTpMBaTh, ONUUS BBOAA He

KoHTponb BBOAa

pedakTupoBaHue | GyaeT focTynHa. B npoTuBHOM criyyae BBoOA 3HAa4YEHUS B ANeMeHTe
nepesanuncbiBaeT 3Ha4YeHne nepeMeHHon
MoBeneHue BUANMOCTE K napameTpy npuesiabiBaeTca Gynesckas nepeMeHHasi, kotopas
A A OyaeT onpeaensiTb BUAMMOCTb arieMeHTa
Mpouee Anst OTobparkaeTcs B CNMCKe UCMOSb3yeMbIX 31IEMEHTOB B NIeBOM YacTu

penakTtopa su3yanusaumn

6.7.8 NNuHusa

HacTtpounka cBoucTB

Ons KOPPEKTHOIo OTO6pa)KeHMF| Ha 3KpaHe an6opa cnegyeTr ykasaTb KOOpAMHAaTbl pacnorioXeHud, pasmepbl
nemMeHTa n 3agatb NapamMeTpbl Ha NaHeNnn CBOJWCTB.

KoopauHaTtbl

CeoifcTea NpaMas =1
=2 |
W

BHewHWA BHg,

Mopma MNpamas
TonwwHa 1
Lser B r-0.G=0,B=0]
v KoopguHaTbl
v Toukm
X1 52
Y1 50
X2: 152
Y2 50
v TloBegeHune
BuavmocTs < He BhibpaHa >
v [pouee
Wma MNpamas
Qopma

DopmMa AMHKUK

PucyHok 6.137

PacnonoxeHune I'IpFlMOI;I NIMHUK onpegendeTcd ABYMA TOYKaMU, KOOPAUHATblI KOTOPbIX MO OCAM X n'Y 3agarTtcs Ha
naHenn CBOMCTB UNK nepemMeLlleHnemM To4eK no nosko aKpaHa. Otcuer KoopAauHat no o0beunm ocam HaumHaeTcs ¢ O;

* 1o ocu X — crieea HanpaBo, KOHEYHOE 3Ha4YeHne onpeaenseTcs pasMepam arieMeHTa 1 LUMPUHON 3KpaHa;
* Mo ocu Y — cBepxy BHU3, KOHEYHOE 3HaYeHWe onpeaenseTca pasMepamMmm aieMeHTa 1 BbICOTOI 3KpaHa.

PacnonoxeHne nomaHon nMHum onpegendeTca 4YeTblpbMA TOYKaMW.

MapameTpbl
Mpynna MapameTp OnucaHue
. Popma dopma oTobpaxxaeMor NMHUK: NpsMas, TIoMaHas
BHewHun Bug
TonwmnHa TonwmHa NnuHuK
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Mpynna MapameTp OnucaHue
LseTt LiBeT anemeHTa
MoseaeHme BUAMMOCTE K napameTpy npuBsisbiBaeTcsa OyneBckas nepemMeHHasi, Kotopas
A A OyneT onpenensitb BUAMMOCTb 3rieMeHTa
OTobpaxaeTcs B CIMCKE UCNOMb3yEMbIX 3NIEMEHTOB B JIEBOWN YacTy
Mpoyee Uma
peLakTopa BU3yanusauum

6.7.9 MHOroyrosibH1K

HacTtpounka cBoucTB

Ons KOPPEKTHOIo OTO6pa)KeHMF| Ha 3KpaHe npmﬁopa cnegyeTr ykasaTb KOOpAMHAaTbl pacnorioXeHud, pasmepbl
neMeHTa n 3agaTtb NapamMeTpbl Ha NaHenn CBOWCTB.

KoopauHaTtbl

CeONCTBa MPAMOYTONEHKUK B x

[E2]20 |

v  BHewwHWid BUg &
Dopma [MpAMOYroAbHMK
TonwwuHa 1
Liset B r-0G=0B-=
3anveka Het

LeeT zanmeKkm "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 < PepaktmpoBats :
KopoTtkoe Haxatv < He 3agaHo >
lNnvHHOe HaxaTvi < He 3aaaHo >
Yaepxanwe "OK" < He sapaHo >

v KoopauHathl

®opma
Dopma GUrypbl

PucyHok 6.138

PacnonoxeHne MHOroyrorieHMKa onpegenseTcs KoopauHatamum ero LeHtpa no ocam X n Y. KoopguHaTtbl 3agatotcd
Ha NaHenu CBOWCTB Uin nepemMelleHeM obbekTa no nomt akpaHa. OTcyeT KoopamHaT No 06erMM 0CAM HaunHaeTcs

cO:

* 1o ocu X — cnesa HanpaBo, KOHEeYHOe 3Ha4YeHne onpeaendeTcda pasmepamm anemMeHTa un LIJMpMHOI7I 9KpaHa;
* noocnY — CBEpPXYy BHM3, KOHEYHOE 3Ha4YeHne onpeaendeTca pasMmepamMmm aneMeHTa n BbICOTON 9KpaHa.

Pa3mepbl

Pa3Mepr remMeHTa onpepnendeTcda no ocAm X 1Y 1 3agaloTca Ha naHenu CBOWMCTB UMM M3MEHEHUEM rpaHuny

dNneMeHTa Ha nosie 3KpaHa.

MapameTpbl
Mpynna MapameTtp OnucaHwue
5 dopma 0TOBpaKaeMoro MHOrOYrofnbHMKa: TPeYrofbHUK,
BHewnun BuA ®opma NPAMOYrofibHUK, pOMO
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Mpynna MapameTp OnucaHue
TonuwmHa TonwmHa KOHTYpa MHOIoyronbHUKa
LiseTr LiBeT kOHTypa MHOroyronbHuka
3anuBka Hannuune 3anueku courypel
LiBeT 3anuBKn LiBeT 3anuBku ourypsbl, €CNun 3Ha4YeHMe NPUBA3aHHON NEpeEMEHHOMN
«True» «Truey
LiBeT 3anuBKn LiBeT 3anuBku ourypsbl, €CnNun 3Ha4yeHne NpuBA3aHHOM NepeMeHom
«False» «False»
BpaweHue BpalueHue anemeHTa BOKpYr LEeHTpa B rpagycax
[daHHble MepemeHHasn K napameTpy npuBs3biBaeTCA nepemMeHHasi
Hactpoutb .
~ Beibop gencTeusa gns nepexoga Me 3KpaHamu
nencTens pA a pexon KOy 3Kp
KopoTkoe HaxaTtue |CnuCcoOK AENCTBUIA, BbINOMHAEMbIX MO KOPOTKOMY HaXaTuio Ha
DenctBus “OK” kHorky “OK”
OnvHHoe HaxaTtue |Cnncok AecTBUI, BbINONHAEMbIX MO AJIMHHOMY HaXaTuio Ha
“OK” kHonky “OK”
YaepxaHue “OK” | Cnucok AeCTBUI, BbINOMHAEMbIX NPy yaep»kaHum kHomku “OK”
MoBeneHue BuaMmocTs K napameTpy npuBsa3sbiBaeTca OyneBckas nepeMeHHas!, kotopasi
Oynet onpeaenaTe BUAUMOCTb Sr1EMEHTa
Mpouee st OTobpaxkaeTcs B CIMCKE MCNOMb3yeMblIX 3NIEMEHTOB B JIEBOW YacTy
pefakTopa Busyanusauum
6.7.10 Kpyr

HacTtponka cBouctB

[ns KoppekTHOro oToGpaxeHuss Ha 3KpaHe npubopa criedyeT ykasaTb KOOPAWMHaTbl PacCronoXeHus, pasmepsi
aneMeHTa 1 3a0aTb napaMeTpbl Ha NaHeny CBONCTB.
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CeoitcTBa Kpyr =
E=]2) |
v BHewHwWiA BUg =
Mopma Kpyr
TonwwuHa 1
LieeT pamm - [R=0, G=0, B=
3anmeka Het
LleeT zanmeKM "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

Brnanmocts < He BblbpaHa =
v [lpouee

[ - (P —

deicrBua

PucyHok 6.139

KoopauHaTtbl

PacnonoxeHune kpyra onpegensieTcsa koopauHatamu ero LeHTtpa no ocsam X 1 Y. KoopavHaTel 3agatTcst Ha naHenm
CBOWCTB MUnu nepemeLLeHnem obbekta no nonto akpaHa. OTcyet koopanHaT no obenm ocam HavmHaetca ¢ 0:

* 10 OCcn X — cnesa Hanpaeo, KOHEYHOE 3Ha4YEHNE ONpeaensieTcs pasMepamm aNeMeHTa 1 LUMPUHON 3KpaHa;
e noocnY — CBEpPXYy BHM3, KOHEYHOE 3Ha4YeHne onpegendeTca pasMmepamMmm anemMeHTa n BbICOTOM 9KpaHa.
Pa3mepbl

Pa3smepbl anemeHTa onpegensercsa no ocaMm X U Y M 3adaloTca Ha NaHenu CBOWCTB UMM M3MEHEHWEM rpaHuL
aneMeHTa Ha none akpaHa.

MapameTpbl
Mpynna MapameTp OnucaHwue
®dopma dopma oTobparkaeMoro Kkpyra: Kpyr, CeKTOp Kpyra
TonwuHa TonwmHa KoHTypa durypsl
LiBeT pamku LiBeT KOHTYpa ourypbl
BHewHun Bug 3anuBka Hanunuyme 3anusku courypbl
LiBeT 3anuBKK LiBeT 3anmBku durypebl, eCnv saHadeHue npmBs3aHHON NepemMeHHon
«Truey» «Truey»
LiBeT 3anuBKK LiBeT 3anuBku courypsbl, €CNun 3Ha4YeHMe NPUBA3aHHOM NepeMeHomn
«False» «False»
[daHHble NMepemeHHasn K napameTpy npuBssbiBaeTCA nepemeHHasi
Hactpoutb .
G Bbibop gencreus ons nepexoga me 3KpaHamu
neicTBUS pA it pexon KOy 3Kp
eicTaus KopoTtkoe HaxaTue | Cnvcok AenCcTBUI, BbINOMHAEMbIX MO KOPOTKOMY HaxKaTUIo Ha
“OK” kHonky “OK”
OnvHHoe HaxaTtue |Cnncok AencTBMI, BbINOMHAEMbIX MO ANTMHHOMY HaXaTuio Ha
“QK” kHonky “OK”

185



6 bubnuoteka

Mpynna MapameTp OnucaHue
YnepxaHue “OK” | Cnucok AeCTBUIA, BLINOMHAEMbIX NPY yaep»KaHum kHorku “OK”

K napameTpy npvBsa3sbiBaeTcsa Oynesckas nepeMeHHas!, kotopasi

MoseneHue Buaumocts 6yp,eT onpeaenaT BUOUMMOCTb SrieMeEHTa

OTobpaxaeTcs B CMCKE MCNOMb3yeMbIX 9NIEMEHTOB B NIEBOWN YacTu

Mpouee Umsa pefakTopa BU3yanuaaLum

6.7.11 N3o6paxxeHune

[NoGaBneHue Nnonb3oBaTeNIbCKOro MU306paxeHns B MPOEKT
Y1066l 10GaBUTL N306paxeHue cnegyer:

1. PasmecTutb B paboyen obnact oobekt U3obpaxkeHue.

CBOWMCTBA M30bpameHne B x
A

E=]2b

v BHewHwWi BUA ~

TonwwmHa pa 0

LieeT pamkm - [R=0, G=0, B
v [MaHHble

WMzoBpaxen MNo ymonyaHwio
v feicTBua

° HactpouTe 4 < PegaktMpogartt
KopoTtkoe H: < He 3aaano =
lnvHHOE Ha < He 33aaHo =

YnepxaHuve < He 3agaHo >
v KoopgwHatbl
X 134

AL nr
TonwmHa pamku
3HaueHme TONWMHBI PaMKK

PucyHok 6.140

2. [Oeaxabl knukHyTb JIKM no pasmeLyeHHomn durype. OTKpPOETCS OKHO Bbibopa n3obpaxeHus.
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{8 BuiSepute M3ao6paxeHue >
« v 1 =l » IroTKoMnetoTep ¥ MsobpaxeHwuA v (& Mowvck: Mizobpaxedns
¥nopanounts * Hosaa nanka = -~ [ e
7 buicTpId gocTyn
a2
1 3T0T KOMMBHKTED ~_—
Logic
¥ Cets
logo_logicjpg
Wma daina: ! v| Bce daiinsl (55) w
OTKphITL |v OtMmeHa
PucyHok 6.141
NMPUMEYAHUE

[ns Beibopa JocTynHbI cnepytowme Tunel hannos: (*.jpg; *.jpeg; *.jpe, *.bmp).
MakcumanbHbIn pasMmep n3obpaxxeHns OrpaHUYeH paspeLleHeM aKpaHa YCTporcTBa. [lonyckaeTcs

yMeHbLUeHne n3obpaxeHus B peaaktope OWEN Logic.
3. Bublbepute nsobpaxeHme n Haxxmmte OTKPbITb.

HacTtponka cBoucts

[na KoppeKkTHOro oToGpaXKeHWsi Ha 3KpaHe npubopa crieqyeT ykasaTb KoopauHaTbl pacrofiokeHusl, pasmepbl
areMeHTa 1 3aaatb napameTpbl Ha NaHernv CBOUCTB.

KoopauHaTtbl

PacnonoxeHne MHoOroyronbHuka onpegensieTca koopanHatamm ero ueHTtpa no ocsam X n Y. KoopguHaTthl 3agaroTcs
Ha NaHenu CBOWCTB Uin nepemMelleHneM obbekTa no nomnto akpaHa. OTcyeT KoopamHaT no o6erMmM ocsiM HaunMHaeTcs

cO:

* Mo ocu X — cneea HanpaBoO, KOHEYHOE 3Ha4YeHne onpenendaeTcqa pasMmepamMmm arieMeHTa n LUMpVIHOVI 9KpaHa;
* noocnY — CBepXy BHU3, KOHEYHOE 3Ha4YeHne onpeaendaeTcda pasmepamuy aremMeHTa u BbICOTON 9KpaHa.

Pa3smepbl

Pa3smepbl anemeHTa onpegensetcsa no ocaMm X U Y M 3a4aloTca Ha NaHenu CBOWCTB UMM M3MEHEHWEM rpaHuL
3anemMeHTa Ha norne akKpaHa.

MapameTpbl

Mpynna

MapameTp

OnucaHue

BHewHnn Bng

TonwuHa pamMku

TonwuHa pamkm n3obpaxeHust

LiBeT pamku LiBeT pamku n3obpaxkeHus
[daHHble N306paxeHune Bbi6op dhavina nsobpaxeHus
Hactpoutb .
~ Beibop gencrteusa ons nepexoga Me 3KpaHamm
AeACTBHSA pA A pexofa Mexay aKkp
KopoTkoe HaxaTtue |CnncoK AeNCTBUIA, BBINOMHAEMbIX MO KOPOTKOMY HaXaTuio Ha
DencTtBus “OK” kHonky “OK”
OnuHHoe HaxaTue |Cnncok AecTBUIA, BbINOMHAEMbIX MO ANIMHHOMY HaXaTuio Ha
“OK” kHonky “OK”

YnepxaHnue “OK”

Cnncok oencTBuin, BbIMNONMHAEMbIX NPU yaepXaHuu kHonkn “OK”
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Mpynna MapameTp OnucaHue
NogeneHue BUAMMOCTE K napameTpy npvBsiabiBaeTcs OyrneBckasi nepeMeHHasi, kotopasi
A A OyaeT onpefensitb BUAMMOCTb 3reMeHTa
OT0o6paxaeTcs B CnmMcke UCNonb3yeMbIX aNEMEHTOB B NEBON YacTu
Mpouee Uma P Y/
penakTopa Bu3yanvsauum
NMPUMEYAHUE

[i]

B Ccny4ae KonnpoBaHuA 1 NpUBA3KKM OOHOIO U TOrO Xe V|306pa>Keva K HECKOJTIbKMM 3J1eMeHTaMm

BM3yanusauumu, He 3aHMMaeTcA OONOMHUTENbBHbIV 06bEeM Nonb3oBaTtensckoro MN3Y BU3yanusauum

(nHamkaTop Monb3. M3Y. BU3yan. B CTpOKe COCTOSIHUS).

6.7.12 MeHio

1. PasmecTtutb B paboyein obnactu o6bekt MeHto.

2. [Oeaxabl knukHyTb JIKM no pasmelyeHHol durype. OTKPOETCS OKHO pefakTUPOBaHUSA CTPOK.

HacTpoiika KnanaHoB
HacTpoiika HacocoB
CoCTOosAHWE KNanaHoB
CoCTOAHMWE HAacoCoB

Yacbl peanbHOro BpeMeHM

JKypHan

[No6aBneHue NoNb30BaTENbLCKOro M300paKeHMA B MPOEKT
Y1061 106aBUTL 06LEKT MeHIo Ha 3KpaH BU3yanu3auuu criegyer:

CBoiicTBa MeHIo

[E=]2s |

~ BHewHWil Bug
Pasmep wpwdTa
LleeT wpwudTta
LieeT diokyca
Hannuwe dona
Leet dioHa
TonwmHa pamMen
LieeT pamem

v [JaHHble
Cnwcok cTpok

~ KoopauHaTbi
X
Y:

~ loeegeHne
Buammoctb

~ [pouee
Wmsa

~ Pasmepbl
LWnpuHa
Bricota

Wma
Mma komnoHeHTa.

PucyHok 6.142
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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 >

MeHro

224
140

OnemeHT MeHIo npegHasHadeH AN nepexoda Mexay SKpaHamu Busyanusauun. K Kaxgomy MyHKTY MEHH
NpYBA3LIBAETCS 3KpaH BU3yanu3auuu.

x

[ ] [R=242, G=242,B=2
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8 Cnucok crpok Menro = (] *
+ fo6asuth crpoky | | X
SKpEH Texcr Buanmocts
1 | Tpynna sxpasos 1.HacTpoik: < PEOaKTMPORATh > v \ariable | |
2 | Tpynna sxpados 1.Hactpoidk: ~ < PEI2KTWPOEATh > v Variable- 1
3 || Tpynna 3kpadoe 1.C0CTofHM: < PefakTvpoeats » | Variable-2 ==
4 | Fpynna 3kpaqos 1.CocroaHn: < PejakTMpoBaTh » v Variable-3 =
5 | Tpynna 3xpasos 1.Hacrpoik: < PenakTvipoBath > e | Variable-4 |:|
G | Mpynna 3xpaxos 1.ypHan » < Pepakmpogath = W Variable-5 lz‘
oK | | OTiMeHa

PucyHok 6.143

3. [Oob6aBuTb HEOOXOAMMOE KONMMYECTBO CTPOK.
v ] |TPUMEYAHUE
| 1 | |MakcumanbHoe konmyecTBo cTpok — 128.
4. B cTtonbue «3KpaH» ykasaTb 3KpaH, Nepexos Ha KoTopbIv ByaeT ocyLlecTBNATLCA B CriyyYae Belbopa nyHKTa
MEHIO.

% | |[[IPUMEYAHUE
1 | |Ana Bbibopa OOCTYNHbLI BCE 3KpaHbl MPOeKTa, KPOME TEKYLLIero.

5. YkasaTb TeKCT Ansi 0TOBpaKeHUs B MyHKTE MEHI0 B cTonbue «Teket» .
6. HactpouTb BUOUMOCTb A06aBNEHHLIX CTPOK, NPUBS3aB NepeMeHHble B cTonbue «Bugumoctby.

7. Haxartb kHonky OK.

HacTtpounka cBoucTB

[na koppekTHoro oTobpaxeHuss Ha 3KkpaHe npubopa cnegyeT ykasaTb KOOPAWHATbI PACroOfoXeHusi, pa3mepsbl
JrieMeHTa n 3agatb NapamMeTpbl Ha NaHesnn CBOWCTB.

KoopauHaTbl

PacnonoxeHue anemeHTa onpegenserca koopanHatamu ero ueHTpa no ocam X u Y. KoopauHatbl 3agatTcsa Ha
naHernu CBOMCTB UNu nepemMeLleHmeM oobekTa no nomnto akpaHa. OTcyeT koopauHaTt no obenm ocsam HaunHaetcs ¢ 0:

* noocu X — cneea HanpaBo, KOHeYHOoe 3Ha4YeHne onpeaendaeTcda pasmepamm aremMeHTa u LIJVIpI/IHOI7I 9KpaHa;
* noocnY — CBepXy BHU3, KOHEYHOE 3Ha4YeHne onpeaendaeTcda pasmepamuy arnemMeHTa n BbICOTOM 9KpaHa.
Pa3mepbl

Pa3Mepr AneMeHTa ornpenendaeTca no ocAm X 1 Y 1 3agalotca Ha NaHenuM CBOWCTB UM U3MEHEHMEM rpaHuy
dNieMeHTa Ha noJie sKpaHa.

MapameTpbl
Fpynna MapameTp OnucaHue
Pasmep wpudta |Pasmep otobpaxkaemMoro B anemeHTe Tekcta: 16, 32, 48
LiBeT wpucTa LiBeT oToGpakaemoro B arieMeHTe TeKCcTa
LiBeT chokyca LiseT cTpoku B chbokyce
BHewHu# Bug Hanuuwue cdoHa ®oH oToOpaXkaemMoro B afieMeHTe TekcTa
LiBeT choHa LiBeT ooHa oTOGpakaemoro B arieMeHTe TekcTa
TonwwmHa pamkn | TonwmHa pamkm anemeHTa
LiBeT pamku LiBeT pamku anemeHTa
HaHHble Cnucok cTpok OTKpbIBAET OKHO peAakTUPOBaHUSA CTPOK
Mpouee Unmisi OTobpaxkaeTcs B CIMCKE UCNOMb3yeMbIX 3NIEMEHTOB B JIEBOWN YacTy
pefakTopa Budyanusauum
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7 Pabota ¢ npubopom

7 PaboTta c npubopom

B HacTosiLeM pasgerne onvcbiBatoTcs OyHKUMKU paboTbl M KOHUrypauum npuéopa:

*  WHdopmaumsa o npnbope 7.1;

* Bpewms uyukna 7.2;

» OG6HoBneHne BctpoeHHoro MO 7.3;
* HKOctuposka 7.4.

7.1 UHcpopmaumsa o npubope

[na nonyyeHnsa nHgopmaumm o NOAKMYEHHOM Npubope cneayeTt HaxaTb KHOMKY |;| Ha naHenu MHCTPYMEHTOB
nnu BelGpaTb B rnaBHoM MeHo Mpnbop — UHdopmaLms....

OTKpoeTCst OKHO € MHpopmaLmeln o Nogkn4YeHHoM npubope:

WHdopmauma n
MHPopMaLmMA o npoekTe
BriGpanHan mogens npubopa: MP200-220.2(4).X

MHDopMaLUMA o NoOK nHYeHHoM npubope

FonoBHOE YCTPOWCTBO:
HazeaHwe nogrnwyeHHoro npuwbopa: MPZ00-220.2(4).X
Bepcua MO npubopa: V2.12
Cpepnee sHauenne spemedy yukna: 1,00 mc
Twn ZakasHoro 3nemenTa N21: AHanoroeoii
| st TwHn 3akasHoro 3nemenTa N22: AHanoroeoli
lpynna anropurMa:

| [ Homep anropuTma:
lm =7 ‘ BepcHAa anropuTMa:

oK

PucyHok 7.1

WHdopmauus o npoexTe:
+ BbiOpaHHas mopgenb npubopa — mogens n Mogudmkaums npubopa, BbiIOpaHHbIE NPY CO34aHUKN NPOEKTa.

MHdopmaLums 0 NoaknoyeHHOM npubope:

* HasBaHue nogknto4eHHOro npuéopa — mogerns U MoaMduKauusa NOAKIHOYEHHOTO NprMbopa;

+ Bepcus NO npubopa — Bepcusa sctpoeHHoro N0 nogkntodeHHoro npubopa;

+ CpepHee 3Ha4YeHMe BpeMeHU LMKIa — CPeAHMI BPEMEHHOW NMPOMEXYTOK BbINOMTHEHMS OnepaLun B
nporpamMme, 3aBUCUT OT CITOXXHOCTM 3arpy>KeHHON nporpammbl (CM. pasgen Bpewms umkna 7.2);

* Twun 3aka3Horo anemeHTa Ne — T1n BbIXO4HOMO 3NeMeHTa NOAKMHYEHHOIO Npubopa (OUCKPETHbIN,
aHarnoroBbIn);

+ Tpynna, Homep, Bepcus anropuTma — 3Ha4eHus, 3agaHHble Nonb3oBaTenem Anst KOHTPOrs BEPCUN
3arpyxeHHon nporpammbl B okHe CBeaeHus o npoekte 3.9.

KHonka dkcnopTupoBaTh B MPOEKT MNO3BOMSET 3KCNOPTUPOBATL B CO3AaHHbIN MPOEKT HACTPOWMKN BXOAOB/BbIXOA0B
13 NogKniYeHHoro npubopa.

MHdopmaumsa o npubope Ha HoBoM nnaTtcgopme
[nsa npubopos Ha HOBOW NnaTopMe B OKHE OTNMYaeTCs BbiBOAMMAS UHhopMaLUS.

NPUMEYAHUE
El Cnmncok npnbopos Ha HoBon nnartdopme cM. B pasgerne O nporpamme 1.
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WMudopmagua >
WMHeoprmalma o npoekTe -

BribpaHHan Mogens npuiopa: MP103-24.1618.17.1.0

WHmopmaws o nogrnicyerHoM npubope

Hazeanwe npwbopa: MP103-24.1618.17
Bepowa MO npwbopa: 0.1.322
Jaeogckon Homep: 100903200832275314
MPHE Cnotl. Hazeanwe Mogyna: —
MPH Cnotl. Bepona N0 mogyna:
— MPM Cnot2. Hazeanwe Mogyna: —
e MPM Cnot2. Bepcua MO mogyna:

OK

PucyHok 7.2

WHdopmauus o npoekTe:
* BbIGpaHHasa Mmogenb npnbopa — mogens u mogndmrkauusa npubopa, BbibpaHHbIE NPU CO34aHMM NPOEKTa.

WNHdbopmauus o nogkntodeHHoM npubope:

+ HasBaHue npubopa — mogens 1 Mogudmrkaums nogknodYeHHoro npubopa;
* Bepcus MO npnbopa — Bepcus BctpoeHHoro N0 nogkntodeHHoro npubopa;
+ 3aBopgckon HoMep — YHUKanbHbIN naeHTudukatop npubopa, Tpebyerca ans nogkntodeHms k OwenCloud

4.7;

* MPM Cnort. HazBaHue Mogyns — Mogernb 1 Moaudunkaumst Mogyrns paclumpenuns 4.4, nogko4YeHHOro K
npubopy;

* MPM Cnort. Bepcusa MO mogyns — Bepcusi BCTpoeHHoro MO moaynst paclumpenus 4.4, NOAKTHYEHHOTO K
npubopy.

NMPUMEYAHUE .
El WHdpopmauusa o npubopax Ha HOBow nnaTchopme MOXET ObiTh pacLuMpeHa paspaboTymkamm Nnpubopos.

7.2 Bpems uukna

Bpems uukna — 310 Bpemsi BbINOSIHEHUst paboyero uvkia npubopa, a MMEeHHOo:

*  OMPOC COCTOSIHUS PUINYECKNX BXOOOB NpUBOpa 1 KONMMPOBaHUE UX 3HAYEHWI B SHEKN NaMSATK;
* 00paboTka nporpammsi;

* YTeHue/3anucb CETEBbLIX NEPEMEHHLIX MPOrpaMMbl;

* 3anucb pesynstatoB paboTbl NporpaMMbl B huandeckne Bbixodbl npubopa.

Mo ymonuaHuio Bpemsi LMkna pasHo 1 mc. MpuBop noacTpavBaeT BpeMs LMKNa B 3aBUCUMOCTM OT CIIOXHOCTM
nporpammei.

Ycnosus yBENuU4eHuna sBpeMeHn Lnkna:

* BO3pacTaeT CNoXHOCTb anropMTMa (3agencTBoBaHo 6onbLuoe konnyectso b 1 makpocos);
* B Nporpamme Mcnorb3yeTcs 60MnbLIOE KONIMYECTBO CETEBLIX NEPEMEHHDIX;
* uncnonb3yeTcs 60rbLIOe KONMMYECTBO SfIEMEHTOB YNpaBreH s AaHHbIMU C MOMOLLLIO Aucnnesi npubopa.

lMonb3oBaTenb He MOXeT 3afasaTb Bpems uukna. Ecnu npubop ocHalwleH gucnneem, TO Tekyllee Bpems uukna
MOXHO MOCMOTpPETb B CUCTEMHOM MeHi npubopa. Ecnu npmbop nogkniodeH k MK, To BpemMsa uukna MOXHO
NocMOTpETb B OkHe NHopmaums o npubope 7.1.

NPUMEYAHUE .
El [nsa npubopos Ha HoBoM NnaTdopme Bpems uukna He oTobpaxaeTcs B okHe VHdopmaums o npubope 7.1.

Cnuncok npnbopos Ha HoBown nnatdopme cM. B pasgene O nporpamme 1.
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7 Pabota ¢ npubopom

7.3 O6HOBREeHune BcTpoeHHoro MO

O6HoBneHue BcTpoeHHoro MO B npubope

Ecnu ana nogkntoueHHoro npnbopa BeinyLleHa HoBas Bepcus BCTpoeHHoro MO, To Bo BpeMs 3arpy3kv NporpamMmmbl
B Npmbop ByaeT npeanoxeHo o6HoBUTL BCTpoeHHoe [MO:

OWEN Logic x

¥oTuTe 00HOBHTL BCTpoeHHDE MO NoAKNOYEHHOrD B A3HHBIA
@ MOMEHT YoTpoicTea MP200-220.2(4).X7

BoiGepure "HeT", &M XoTHTE BoIOpETE YCTPOWCTED
CAMOCTORTENLHO.

PucyHok 7.3

[ns 3anycka o6HoBneHns BctpoeHHoro O cnegyert HaxaTb KHOMNKy [Aa.

OBHoenenne scTpoennoro [0 npuBopa ao eeponn 2,12

BHUMaHWe! NpK NpepblBEAHKK NPOULECCE SAMPYIKK NPOWMEKK
(NponagaHue NUTaHwWA, obpele cEAZW W/unKM ap.) npubop MomeT
nepeiTi B HepaboTocnocofHOE COCTOAHKME, T.K. NPEaklay Wan
ESPCHMA NPOWKWEKK OY.0ET CTEPTA, @ HOEAA He DyOET yCTaHoBNEHa. B
CNy4Yae HeYAa4YHOW NPOWKWEKK WNKW chon NoBTopWTE ee cHoBa. [pu
noeTopHoM choe o0paTWTECE B CEPEMCHEIM LEHTP.

10 OTtMeHs

PucyHok 7.4

Be3 o6HoBneHus BctpoeHHoro MO nporpamma He ByaeT 3arpyxeHa B npubop.

Pa3pbiB cBsian mexay MK v npubopom Bo Bpewmsi 0BGHOBMEHWS MpuBedeT K NOBpPEeXAeHu BCTpoeHHoro MO u
HepaboTtocnocobHocTn npubopa. [ns BoccTaHoBneHWs pabotocnocobHocTn npubopa crnegyer MOBTOPUTL
onepauutio.

BoccTraHoBneHue noBpexaeHHoro BctpoeHHoro MO npubopa
,D,J'Iﬂ BOCCTaHOBJ1€HNA NOBpPEXAEHHOIO BCTPOEHHOIO no cnegyer:

1. Ecnu npubop ncnpaBeH, TO NEPEBECTU €0 B PEXMM 3arpy34ynka (CM. pykosodcmeo 1o aKcrayamayuu
npubopa).

2. B rnaBHoM meHo BbiOpaTh Mpnbop — O6HoBNeHMe BcTpoeHHoro MO.
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7 Pabota ¢ npubopom

BeiGepwTe ycTpoAcTED

MNpwBop | Mogyne

YTpoWcTED
MnP110-24.80 4P
MnP110-24.80 4P
MNP110-24.80.4P-Y
nP110-220.80%¢ 4P
NnP110-220 309 4P-Y
MnrP110-24. 120 8P
NP110-24.120.8P-4
NP110-220.120% 8P
MNP110-220120% 8P4
MP-Kir

MP114-224 8044 4P

MP114-224 8044 4Pooc-H

Bepcun A
183
283
283
283
283
283
283
283
283
1.04
114
314

PucyHok 7.5

O6HoBneHue BcTpoeHHoro MO moaynsa pacwmnpeHus

Ecnu k npubopy nogknioveH MoAynb paclUMpeHnUs 1 Ans Hero BbinylleHa HoBasi Bepcusi BCTpoeHHoro 10, To Bo
BpPEMS 3arpy3ku nporpamMmmel B npubop 6yaet npeanoxeHo o6HoBUTL BCTpoeHHoe MO moaynsa paclumpeHms.

3. B oTkpbiBLIEMCS OKHE Ha BKknagke Mpubop BbiOpaTh Mogens u moandmkauuio.

BctpoeHHoe MO ans moayns paclumpeHust 06HOBRSETCA Mo aHanorum ¢ npuéopom.
[na camocTosATENbHOrO 0GHOBNEHNA BCTpoeHHoro MO moayns paclumMpeHnus creayeT:

B rmaBHOM MeHto BbiGpaTh Mpubop — O6HoBNeHMne BcTpoeHHoro MO.

Buifepure ycrpoiicTeo

MpuBop || Moayns

Homep cnoTa:

YCTpoRcTED
MPM-24.1
MPM-220.1
MPM-220.3
MPM-24.3

o

1)

Beponr
1.01
1.01
1.02
1.02

PucyHok 7.6
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4. Haxatb KHOMKY BblﬁpaTb. HauHetcs npouecc 3arpy3ku, no OKOH4YaHun cuctema BbiBeAET coobuieHne o
pesynbratax 3arpysku.

Ecnu BbiweykasdaHHbIM cnocob He cpabaTtbiBaeT, TO Heobxogumo o3HakomuTbesa ¢ n. 10 FAQ wnn obpaTtntbes B
CepBUCHbIN LIeHTp koMnaHun OBEH.

2. B oTkpblBLIEMCH OKHe Ha Bknagke Moaynb cnegyet BoibpaTs Mogudmkaumio n Homep crota.


https://www.owen.ru/catalog/programmiruemie_rele/info/18

7 Pabota ¢ npubopom

3. Haxartb kHonky Bbl6paThk. HauHeTcsa npouecc 3arpy3ku, Mo OKOHYaHUM CUCTEMA BbIBEAET COOBLLEHME O
pesynbTaTax 3arpysku.

Bo BpemMA obHoBNEHMS cnenyet He npepbiBaTb Nogadvy NnUTaHUA Ha an60p n Moaynun paclumpeHus.

Ecnu B npnbop 3arpyxaercs nporpamma 6e3 nogkm4eHHOro Mogyns pacluvmpeHusl, BO3MOXHa cuTyauus, Korga
BHyTpeHHee 1O npubopa 1 moayns pacwmpeHns dyayT UMeTb HECOBMECTVMbIe Bepcumn. OTO NPUBELET K CUTyaLuu,
4YTO Ha Moayne paclmpeHnns bygeT nHavumposaHa ABapua. [insg yctpaHeHnss ABapum criegyet NoBTOPHO 06HOBUTb
BcTpoeHHoe 10 mogyns paclumpeHus.

7.4 OcTupoBKa
(D NPEQYNPEXOEHVE

HeobxogumocTb nposeneHnd CTUPOBKK onpeaenAaAeTcAa No pesynbratamM NoBEPKU an60pa N OOoImxKHa

npon3BoAnUTbLCA TOJ1bKO KBaJ'II/I(bI/ILI,I/IpOBaHHbIMI/I cneunanncTtaMmm MeTpornorn4eckmnx CJ'Iy)K6,
OCYLUECTBNALWMNX 3TY NOBEPKY.

BHUMAHUE
A KOcTmpoBky npubopa cneayeT BbINOMHATL TONbLKO B COOTBETCTBUM C TpeboBaHUsIMU pykogsodcmea o
aKcryamauyuu npubopa. PekomeHayercs He NPOBOANTL KOCTUPOBKY CAMOCTOATENbHO 6€3 JOIMKHBIX 3HAHWUIA
W KBanudukaumm n oopatntbes B cepBUCHbIn LeHTp OBEH. HenpaBunbHas oCTMpOBKa NpUBEOET K
HeKoppeKkTHo paboTte npmnbopa.

[ns 3anycka 10cTMpoBKM criegyeT BblibpaTh B rmaBHOM MeHio Mpubop — KOcTupoBka BXxoaoB/BbIXOAOB. ...

Mepen Hayanom CTUPOBKM NOSABUTCA MEHIO BbIGOpa MoAenu u Mmoamdukaumm npubopa.

BriGop ycTpoicTea >

Brifepute yTpoiicTED ANA KCTUPOBKK:
MP200-220.2(d) X -

OK CTmena

PucyHok 7.7

[anee B OTKpbIBLLEMCA OMaNoroBoM OKHe cnenyet Bbl6paTb HOCTUPOBKY:

e aHanoroBbIX BxogoB 7.4.1;
* aHanoroBbIX BbixoaoB 7.4.2.

Brifop znemenTa >

BriSepWTe 3NEMEHT, KOTODLIA XOTWTE OTHIOCTMROESTE:

AHANOroOBLIE BXOOLI
Ll eAKHMTE H3 3TOM 3MEMEHTE, S0NM XOTHTE OTHIOCTHR OE3Th
AHanoroeble EXOOLI.

™

AHANOTOBLIE BLIXDbI
Ll|enkHKTe Ha 5TOM SNEMEHTE, SCAM XOTHTE OTHICTHPOBAT
¥ | apanoroesie BXoAI.

OTtmena

PucyHok 7.8

Ecnu B npubope 3anyLieHa nporpaMma, TO BO BPEMS OCTMPOBKM OHa OCTaHaBMMBaeTCcs — Ha auchnee npubopa
oTobpaxaetcsa Hagnuck Mporpamma LOGIC: OctaHoBneHa.

7.4.1 OcTupoBKa BXoaoB

fOCTMpOBKa aHaJNoroBbixX BXoaooB
[ns 1ocTMpoBKM BXOOOB CreayerT:
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7 Pabota ¢ npubopom

1. B guanoroBoM okHe CTUPOBKM BbibpaTe AHanoroBble BxoAbl. OTKPOETCSl OKHO HACTPOMKM.
2. B okHe HacTponku BbiGpaTb Tun gaTymka.

4. 20mA -

4000 Om
4. 20mA
0..10B

PucyHok 7.9

3. BBecTu napameTpbl NOAKMIOYEHHbIX K BXOAaM 4aTYMKOB.

HacTpolika napametpos >

BxogHble NapaMeTphl

T gamika: 4 70 mA -
HuxHaa rpaHuua Toka, mA 5
CpenHes sHaveHWe Toka, M~ 12
BepxHAR rpaHvuEa Toka, M4 19
MNocToAHHas epemer duneTpa, (060 cex): 1
Hormunan erewrero pesucTopa, (45-50 Om) HE MCRoNE3YETCA
COpocuTh HACTp OfkK Beifop kaHana:  Boe kaHanel -

Hazag Ctmena

PucyHok 7.10

4. Ecnn Heo6xoamMmo BOCCTAHOBMUTbL 3HAYEHUA MO YMOSYaHMIo B MONsSIX BBoOAA, TO cnegyet Haxxate CopocuTb
HACTPOMKMN.

5. B Bbinagatowiem meHo Bbl6op kaHana BeiGpaTh HOMeEp BXxoAda AN HAaCTPOWKM B COOTBETCTBUM C
BBeJEeHHbIMY napameTpamMu u HaxaTb [anee.

Boe kaHane: -

Boe waHane
Kanan 1
Kanan 2
Kanan 3
KaHan 4

PucyHok 7.11

6. BbINnonHWTL garnbHeline yka3aHus Mo YCTaHOBKE MOSIOXKEHUs nepemMblyek B npubope.
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7 Pabota ¢ npubopom

EHMMAHWME!

Hazao

¥CTaHOBWTE NEPEMbIMKY B NOMOHEHWE:

2468

0O

1'357

Ctmena

Pt

PucyHok 7.12
NPUMEYAHUE

[i]

7. Ha toctnpyemble Bxodbl noaaTb CUrHarbl ¢ TpebyembiMU XapakTepucTUKamu.

YcTaHoBKa nepemMblyeK onncbiBaeTcA B pyKoeodcmee 1o 3Kcnnyamauyuu np|/|6opa.

H]CTHFIDEI(E EXOA0E

| BoinonHMTe Cnegylowpme Wwarmk:

1. MMopakTe ka2 aHanoroesle Bxoan Tok 5,000 MA.
2. [nA npogonsesa NpoUecca OTHPOBKK HaxMKUTE KHonky "danee”.

OTmMena

PucyHok 7.13

8. [locne tocTMpoBKM NnosiBUTCA coobLeHue 06 ycnelwHom 3aBepLueHuu. lNporpamma npubopa 6yaet cHoBa

3anyuieHa.

OWEN Legic

® HicTupoBKa yCneWwHo NpoBegeHa.

X

PucyHok 7.14

KOcTMpoBKa KOHAYKTOMETPUYECKUX BXOAOB
,D,J'Iil IOCTUPOBKU BXO40B crefnyeTt:

1. B gnanoroeom okHe 0CTUpOBKK BbiIGpaTe KOHAYKTOMeTpuUeckne Bxoabl. OTKPOETCSH OKHO HACTPOMKM.

2. B okHe HacTpolku BeibpaTb U3mepseMbin curHan.

3. BaecTu 3HaueHue NMocTosiHHOW BpeMeHUu punbTpa.
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7 Pabota c npubopom

Beibop napamepos HOCTUPOBKK X

MapaMeTphl OCTHPOBKM

Wsmepsembiit crHaNn: 0,5..1000 kOM (2000....0,002 mkcm)w (1)

MocToanHas spemeny euneTpa, (0.1-60 cex): 1 @
CpocuTe napameTpei l0cposats: Bxoa CDM1 (Kawan 5) * (D
Hazan Nanee Otmens

PucyHok 7.15
4. Ecnu HeoGxooMMo BOCCTaHOBUTbL 3HAYEHUS MO YMOMNYaHUIo B NOnsAxX BBoAA, TO cneayeT HaxaTb CopocuTtb
HaCTPOWKMW.

5. B Bbinagatowem meHo KOcTupoBaThb BbibpaTb HOMepP BXoAa ANsl HACTPOWKN B COOTBETCTBMM C
BBEAEHHbIMW NapameTpamu 1 HaxxaTb [anee.

6. B okHe BbibOpa NnapameTpoB HOCTUPOBKM 3a4aTb TOUKM FOCTUPOBKU.

X |

Brifiop naparepos CTpOERKA

Opanance 5. 1000 s (200, 0,002 ukCu}
BSpu s TN I TADON, ae I ﬁ N @
CIEHAR Tossn, KeTomma, s | 5| )]
Heisbnn Fosins CTHpoRRH, £l i“ --'i-Er‘J_- --i ':E'

Hpaanasnon 05,5 k0 (2000, 500 weCuy

BepRHAR ToR neTHRGEA, KOM. | 0.75 @
CRaqHRR TORKE KOCTADOEM, wiin I 1.5 E}
Hssmng TouKs IOCTRROORA, ROW. | ) | @
Hazez Nunes m

PucyHok 7.16

7. KiocTnpyembim Bxogam NoaKmovMTb CUrHarbl CONPOTUBIIEHUS C TPEDYEMbIMU XapaKTepUCTUKAMMU.
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7 Pabota ¢ npubopom

| Heomapeonea ExogcE -
Haarcinmmre CIVE WL LR T

1 TIOANRSATE K SSRTAR ORI <G O INNT CONPSTHRIME & & aliu
2 [One OOSCRSER MPOSEIIa mCTRROKH hERMETE Khoney fanee”

I Oanes || Crirewng
| S

PucyHok 7.17

8. T[locne 1ocTUpoBKM NosiBUTCS coobLLeHNe 06 ycrnellHoM 3aBepLueHum. Mporpamma npubopa GyaeT cHoBa
3anyLueHa.

OWEM Logic et

® H)cTHpOoBKa YCNEeWHo NpoBEgeHa.

PucyHok 7.18
7.4.2 OcTupoBKa BbIXO40B

Ons HOCTUPOBKU BbIXO4 OB ClenyeT:
1. B ananoroBom okHe HOCTUPOBKU Bbl6paTb AHanoroBble BbiXoAbl. OTKpOGTCﬂ OKHO HaCTDOVIKVI.

2. BokHe HaCTpOI7IKe Bbl6paTb TN CTUPYEMOro BbIXOOAHOIO curHana:

e [IMCKpPETHbLIN;
* AHanoroBbli, HANPsXEHWE;
¢ AHarnoroBbIi, TOK.

BeiGepuTe TUNEI 2aKa3HbBIE BEIXOAHEX 3NEMEHTOE ot
Aranoroeemi Beeon N21 - AHanoroEwIf, HANPAXEHWE -
Aranoroeell Bemon NEZ2 AHanorosbIl, ToK -

Hazan CTMeHs

PucyHok 7.19

3. W3meputb BennumnHy nogaHHOro Ha Bbixod curHana. Homep Bbixoaa ykasaH B PaBoOM BEPXHEM YTy OKHa.
BeecTtu 3HaueHwue B none BBoAa U HaxaTtb Janee.
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7 Pabota 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 7.20

4. AHanormyHo N3MEPUTb N BBECTU 3HAYEHUA ONA BCEX TUMOB CUTHaNoB.

5. TMocne IOCTUPOBKU MNOABUTCA coobLeHne 0b yCnewHOoM 3aBepLUeHnn.

OWEM Legic et

@ HicTupoBKa yCne WwHo NpoBegeHa.

PucyHok 7.21
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8 CmeHa ueneBou nnatdopmbi

®yHkunss CMeHa ueneBon nnaToOpMbl NpegHasHauyeHa Ans nepeHoca MpoekTa Ha APYyrylo MoauduKaumio
npmnbopa.

[lns cmeHbl LeneBor NnaTopmbl Creayer:

1.
2.

3.
4.

OTKpbITb NPOEKT, KOTOPbIN HY)XXHO NEePEHeCTN Ha ApYryto MoanduKauuo npudopa.

Bbibpatb B MeHio ®ann — CmeHa ueneBon nnatdopmbl. OWEN Logic npeanoXnTt coxpaHuTb NPOeKkT
nepeg cmeHon nnatgopmel. [lanee NosABUTCH MEHIO CO CMMCKOM AOCTYMHbIX A4S CMEHbI NNatgopMbl
Moandukauunin:

BriGop mMogenn >
BeemiTe Hassanwe npuliops
: Mpibiop . Bxonbi : Belxoab -
1IP200-220.1.% 8 3
| MP200-220.21 X | 8 | 8
BO— | NP200-220.22(24) X 2 | w2
o | MP200-220.23.X | 12 | 1w
| MP200-220.3 X I 2 | 1w
'MP200-24.1X 2 | =
| 1IP200-24 2(4) X | 2 |
| MP200-24.3X 12 | 1w
| MP200-24 5.X | 2 | 1
| MP200-220.5:% BT
CTtmena

PucyHok 8.1

Bbibpatb npubop, Ha koTopkin ByaeT NnpousBeaeHa cMeHa nnatdopmel. Haxatb kHonky OK.

[MpoBepuTb M BOCCTAHOBUTL pPa30pBaHHbIE CBA3M, eCN OHW eCcTb. PaboTy nporpammbl MOXHO NPOBEPUTHL B
Cumynsitope 3.5. CoxpaHuUTb N3MEHEHHbIN NPOEKT.

CmeHa ueneBon FIJ'IaTd)OprI nponcxoguT no cnegyrowmm npasunam:

XOMCT aBTOMaTU4eCcK/ NOACTpanBaEeTCs Noa U3MeHeHne Konnmyectasa BXo40B/BbIXOAO0B;

HaCTpPOEHHOE Nofb30BaTeNeM pacnosioXXeHne BXO40B/BbIXOAOB OcTaeTcs. HoBble BXoAb! 1 BbIXOAb!
[06aBnAKTCA NOCne yxXe CyLLeCTBYIOLLMX BXOA0B U BbIXOA0B UCXO4HOMO NPOEKTA;

CBSI3M BXOO0B/BbIXOA0B, Y KOTOPbIX U3MEHUIICA TUMN AAHHBIX, Pa3pbiBatOTCS;

€CI1 KONMYECTBO BXOO0B/BbIXOA0B YBENMYNBAETCH, HO TUM AaHHbIX MCXOQHOro Habopa BXx040B/BbIXOA0B He
N3MEHSETCS, TO CBSA3M OCTaloTCH,;

€CIN1 KONMUYECTBO BXOO0B/BbIXOA0B YMEHbLLUAETCS MO CPABHEHMIO C UCXOA4HBIM, TO CBSI3U yAaneHHbIX BXogo0B/
BbIXOA0B pa3pbLIBaloTCS;

ecnu B ncxogHowm nnatcopme 6binm gobaBneHbl MOgYNM paclUMpPEHUsl, TO OHM NEPEHOCATCS Ha HOBYHO
nnatcopmMy, CBA3WN AN HUX OCTaloTCS;

HaCTPOWKM aHanoroBbiX BXOAOB/BbIXO4O0B NEPEHOCATCS (MPU HaNU4Mmn aHanoroBbIX BbIXOAOB Ha npubope, Ha
KOTOPbIV MAET nepexoa);

NHTEpdENCHI CBA3N NepeHocATcs 6e3 M3MEeHEHU;

BCE 3KpaHbl C HACTPONKaMn NEPEHOCATCA U3 OQHOWN Leneson nnatopMbl B APYryio;

BCE NepeMeHHbIe NePEHOCATCSA U3 OAHOM LeneBon nnatdopmbl B ApPYryto.
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9 PacwupeHus

PaCLIJI/IpeHMFl MCNONb3YHTCA ANA Co3aaHMNA CIOXHbIX NMPOEKTOB U UX UHTerpauun ¢ opyruMmm cepsmcaMmm KOMnaHuUm

OBEH.

Pacwwupenns B OWEN Logic:

YcTtaHOBKa pacluMpeHun
[ns ycTaHOBKM paclumpeHui cnegyer:

1.

B rmaBHoM MeHI0 BbibpaTh PaclumpeHnns — YnpasneHue paclumpeHusiMu.

T8 OWEN Logic
Paiin  Bun [puwSop Cepewc Pacwwpeiua | [NoMolws

: D D YnpaeneH e paciuMpeH Mar

PucyHok 9.1

2. B okHe PacwumpeHunsa oTMETUTb ranoykon Heobxoammble pacluMpeHust.

MacTtep TnpaxunpoaHus 9.1. C nomowbio MacTtepa TUpaXxupoBaHUsi MOXHO 3arpy3uTb NporpaMmMy B
npnbop 6e3 yyactnsa OWEN Logic 1 3almnTnTh €€ 0T KONMPOBaHWS;
Akcnopt yctporictea B OwenCloud 9.3. MNo3BonsieT 3kCnopTupoBaTh KOHPOUIypaLuio CETEBLIX NEPEMEHHbIX
ans onpoca B obnayHom cepsuce OwenCloud;
OkcnopT yctponctea B OPC 9.2. [No3BonsieT aKCnopTMpoBaTh KOHUrypaumo ceTeBbIX MEPEMEHHbIX Ans
onpoca B Owen OPC Server.

T8 Pacumpennn

| Bee ¥cTaHOENEHHBIE OBHoBAEHWA

Buibpate BC2

Macrep TrpaxciposaHMa v1,13.1
Mnarme  cospaer w3 npoexta OWEN  Logic MacTep  TupamuposanvA. Macrep
THpPaXWPOBaHKMA - MCNOMHAEMEIR $alin AnA 3arpy3KK CO3A3HHOW NporpaMmsl B npubop Hes
OWEN Logic. Mactep Tupamupoeadwa ©SyoeT nonesed, eciv HeoBxogWMMmo nepejate
NporpamMmMy He PacKphIEEA =WCXOAHMKW® WAW AnA oBHOBNEHWMA NporpaMmel Ha npwbope
HEKEaNWEULMPOSAHHEIM NERCOHANCHM,

CPC-cepeep 3kcnopT v1.12.0
MMnarvH 3KCNopTHRYET CETEERIE NepeMerHble vs npoekta OWEN Logic 8 OBEH OPC-cepeep.

JKCNOpT COKpaTWT EpeMa  HacTpoWkw OPC-cepsepa, ecAM  3HEYEHWA NEpPEMEHHBIX
sanporpaMMKpoEaHHOro yoTpoicTea ByayT nepegasatecA B SCADA-cucTeMy.

Jxcnopt yorpodcrea 8 OwenCloud v1.13.17.15998

Mnarme cokpatut Bpems Ha pAcbasnenve npuBopoe B OwenCloud. [Maarwn
IKCNOPTUPYET CETEBnle nNepemeHdble M3 npoekta OWEN logic & dopwmar
napametpoe anAa OwenCloud (dain “json). 3arem napameTpunl A05aBAROTCA B
CwenCloud npu nomowm dyskummn "3arpysum us JSON'

2 YeranosuTs

PucyHok 9.2

3. HaxaTb kKHOMKy YCTaHOBUTD.
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9 PacwupeHus

4. Yepes HEKOTOPOE BPeMs NOSIBUTCS curHan o6 ycreLHon yCTaHOBKe B BU/IE 3eMEHOI rafiodkm HanpoTus
a

BbIOpaHHbIX pacLunMpeHuii

5. Tlocne 3akpbiTusi okHa PaclumpeHus nosisutca amanoroBoe okHo nepe3anycka OWEN Logic.

Mepezanyctute OWEN Logic et

BCTYNMAKM B Cumy HeobxomuMo nepezanyctuTe OWEN Logic,

® Boink NpoMEEEneHbl MEMeHerMA. AN Toro, yTodbl MSMEHEHKA
MepesamycTWTE Cefdac?

s

PucyHok 9.3

Mocne nepesanycka OWEN Logic paclumpeHus 6ygyT rotToBbl K UICMOMb30BAHNIO.

NMPUMEYAHUE
El Ecnu pacwmpeHus He ycTaHaBnNuBaTCs, cneayet NpoBepuTb OTKPLIT Nn nopT 8084.

YaaneHue paclumMpeHumn
[nsa ynaneHus paclwumpeHns cneayer:

1. B rnaBHOM MeH0 BblbpaTb PaclumMpeHns — YnpaBneHue pacluMpeHUsiMu.

2. B okHe PacwupeHus HaxaTb Ha KHOMKY X HaNpoOTUB HEOBXOAMMOro pacLLUMPEHNS.

8 Paclumpenns — O x

|
Bce | ¥cTaHoENEHHDIE CBHoenEHWA

B| Buibpate ECE L. Yeranoeute

| MacTep Twpaxwposanra ~ v1.13.1 X

Mnarmi cospaer w3 npoekta OWEN Leogic  wmacrep twpaxwpoeanwa. Macrep
| TMpEXWPOBaHWA - WCNOAHAEMbIA $aiin gaa sarpyskv cosaaHHOi nporpammel & nprbop
| Bes OWEN Logic. Macrep Twpaxwposahus GyAeT NoneseH, eCl HeoBXOQMMO NepedaTs
MporpamMMy HE PacKpLIESR «MCXOAHMKWM= WAKM ANA 0BHOBASHMA NPOTPaMMEl Ha Npubope
| HEKEaNMBMUWMPOEaHHEIM NEPCOHANcHM,

OPC-cepeep skcnopt v v1.12.0

Mnarvy 3KCNOpTWpYeT CETEBMIE NepemedHile w3 npoekta OWEN Logic 8 OBEH OPC-
Ccepeep.  3KCNOpT  cokpatT  Epema  sacTpoiku  OPC-cepsepa, ecnd 3HaYEHWA
NepesMeHHEX  3anporpaMMupoBadiere yotpofictea ByayT nepepasatecn B SCADA-
CHICTEMY.

ZkcnopT yorpodcrea & OwenCloud " v1.13.17.159938

MnarvH cokpatat Epema Ha aobasnedwe npwbopos & OwenCloud. Maarvn
IKCNOPTHRYET CETEEble NepemMeHHee W3 npoexta OWEN Llogic 8 dopwmar
napameTpoe anAa OwenCloud (dalin *json). 3atem napameTpol AoGaEAACTCA B
L)

=1 [ 1 -~ P A1

PucyHok 9.4

3. TukTorpamma yganeHusi CMEHUTCS Ha MUKTOTPaMMy YCTaHOBKM.

4. Tlocne 3akpbiTusa OkHa PacwmpeHus nossutcs guanorosoe okHo nepesanycka OWEN Logic. NMocne
nepesanycka OWEN Logic yaaneHHble pacluMpeHns nepectaHyT ObiTb AOCTYMHBbIMY B IMIABHOM MEHH0.
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9 PacwupeHus

9.1 MacTep TupaxupoBaHus

MacTep TupaxunpoBaHns No3BonsieT cosgasatb u3 npoekta OWEN Logic daiin ¢ pacwumnpeHnem *.exe, cogepxaliui
BHYTpM cebs nporpammy. C nomMoLLb0 MacTtepa TUPaXMPOBAHUS MOXHO 3arpy3uTb nporpammy B npubop 6es
yyactns OWEN Logic.

BHMMAHUE
A TupaxnpoBaTb NPOrpaMmMy MOXHO TONbKO MEXAY OANHAKOBbIMU Mogndukaumsamm npnbopa.
[nsa cospaHua hanna mactepa TUpaXxnupoBaHUa MOXHO 1CNonb3oBaTh dawn ¢ kntodom. Ecnm B npmubop paHee bbina
3arpykeHa nporpaMma c KIlo4oMm, TO Mpuv 3arpy3ke nporpamm 4yepes Mactep TUPaKUPOBaHUS OHU OOMKHbI UMETb
coBnagawoLmi krov. To ecTb Npu NOcneayLLern 3anmcu nporpaMmmMbl MacTeEPOM TUPaXXMPOBaHUs 6e3 dhanna Knwoya

(dbann oTcyTCTBOBAI MO BbILLEYKA3aHHOMY NYTU UK oWMB0YHO BbIn BbIBPaH APYron KoY), nocre 3anvcy B NamsTb
npmnbopa Ha aKkpaHe npubopa BbicBeTUTCA Hagnuck: NMporpamma LOGIC: MoBpexaeHa.

Co3aaHue macTtepa TUpaXUpoBaHUA

Mepen co3gaHuem Mactepa TUPaXMpPOBaHWUS PEKOMEHOYEeTCs COo3faTb TEKCTOBbIA dhann ¢ paclmpeHvem * rtf ¢
onucaHnem npoekta. OnncaHne npoekTta Byget oTtobpaxaTbCsi BO BpeMs 3anycka Mactepa TMpaxupoBaHus nepeq
3arpyskow nporpammel B npuoop.

[nsa cosgaHusa macTepa TMpaxvpoBaHus crieqyer:
1. Tlepep TupaxnpoBaHMeEM MOXHO yKa3aTb Ha MaHenu CBOMCTB NnpoekTa B none Umsa damna c knroyom
dann, xpaHawminca Ha MK.

CEOACTEE CHEMA

781 |
w  [lokymeHTt

A aiina ¢ Knoyom

llpuHa xoncTa, mm - 334
BeicoTa xoncta, M 270

Hma paidna c Kmoyom

PucyHok 9.5

Bui6paThb B rmaBHoM meHio Pacwumperns — CosgaTb macTep TUPaXUpoBaHUS.

OTKpOETCS OKHO ANdA CO30aHUsA MacTepa TUPaXMpoBaHWs. ECnun kK NpoekTy NOAKIOYEH KoY, To ByaeT
BblBegeHa Haanuck Monb3oBaTenbckasa nporpaMma sawuuieHa kn4vom! B nHom cnyyae dyget
BbIBeAEHa HaaNMCb YCTPOMCTBO NoAAEPKMBAET 3alUTY NMOJib30BaTeNIbCKOM NPOrpaMmMbl, HO Ans
npoeKkTa He BblOpaH dpansn ¢ Kno4vom.
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9 PacwupeHus

Co3gaHue MAcTepa TMPaXMpPoBaHMA O
MapameTphl YCTpORCTEE
Wmna yetpoitictea:  |[TP200-220.2(4).X
Bepcua srytpennero N0 yetpoiietsa: (212

MapameTpil KOMIMIALW — -

Mma koneuHoreo galing: | ReplicationLiilite

MyTe K MacTepy TMPEXWPOBaHWA: | YiamWTe NyTe K Mainy
PN © OMACIHAEM aNropuTMa;
Monb30BaTEABCKAA MPOrPaMMa FaIHIIERE KTrovan!
Cospath

- |°DUJHEKH:D [ /1 Npemynpexneqan: 0

PucyHok 9.6

I'Iapameprl yCTpOﬁCTBa CYMTbIBAKOTCA U3 npm60pa N 3anonHAKTCA aBTOMaTU4YECKN.

B okHe napamMmeTpoB KOMNUNALUUK 3anoJiHUTb Nona:

MNapameTpbl KOMIANALLA

ira KoHeyHoro haina:
[ MMyTh K MacTERY TMPAXWMPOBEHWA:

[ Falin Cc oNWCAHWEM aNropuTa;

Replication Lilite
C\Users'Desktop
Replication Ltilite |

Monszorarenbckan MporpaMMa 33 IHIE RS L e

PucyHok 9.7

Cosnate

Umsi KoHeyHo20 ¢halina — nms anna mactepa TUpaXnpoBaHUa, KOTOPbI ByaeT co3naH;
lNymb K Macmepy mupaxupogaHusi — pacnofnoXeHne cosgaBaemoro ganna;
®alin ¢ onucaHuem anzopumma — TEKCTOBbIN (hann ¢ onnucaHmem npoekTa B chopmate *rif.

4. Haxartb kHonKy Co3aarthk. B crniyyae otcytctBms owmnbok byaet cosaaH ann ¢ ykazaHHbIM UMEHEM U
pacwmpeHunem *.exe. OT4eT 0 co3aaHum charnna BbIBOAUTCH B HWKHEN YacTu OKHa.

- | ] QDLIJHEKHZ 0 [ ,/1{lpenynpexnequn: &

CoznaHue YCNelwHo 3aeeplieHo.

PucyHok 9.8

YToO6bI CKpPbITb UITN OTKPbITb obnactb 0T06pa)KeHVIFI oT4yeTa, cneayetr HaXaTb KHOMKY
npegynpexaeHnax n owmbKax BbLIBOAUTCS, €CIIM OTMEYEHbI COOTBETCTBYylOLLME (b]'la)KKI/I.
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9 PacwupeHus

- | oDLIJHEKHZ 0 1.l lpeoynpexnetnn; &
F
-
PucyHok 9.9
3anuncb nporpamMmmbl B NpMbop Yepes Mactep TUPaXXupoBaHUsA
[ns sanvcu nporpaMmbl B Npubop Yepes MacTep TUpaXKUpoBaHWs crieyer:
1. 3anyctunTb co3gaHHbI dhann mactepa TMpaXXnMpoBaHUs.
| [+ = | ReplicationUtilite CpeacTea paBoThl € NPMAOKEHUAMK - | *
m [nasHan MogenuTeca Bug ¥NpaeneHHe 0
e R » ReplicationUtilite v O Mowuck: ReplicationUtilite 2
g Jata usmeHeHus Tun Pazmep
7 BoicTpbiii gocTyn
[55] ReplicationLltilite 05.03.2019 17:07 Mprnoxerne 523 Kb
f@a OneDrive
3 Fror komneioTep
oF Cem
1znement  BeiBpad 1 3nement: 522 Kb =
PucyHok 9.10
NPUMEYAHUE .
Bo BpeMA OTKPbITUA MacTepa 0T06pa3VITCﬂ TEKCT onncaHunAa npoeKkTa U3 nNnpuKpenieHHoro q:)avma C
paclimpenuem *.rtf. Ecnu dpain He 6bin NpUKpenneH Bo BpeMsi Co3aHus Mactepa, To onucaHue
npoekTa OygeT nycTbIM.
2. CnepoBatb YKa3aHuAaM MacTtepa Tupa>KmposaHuA.
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9 PacwupeHus

a5 MacTep npoLumekn — |
Nobpo noxanoeaTs B MacTep npowneku npubopa MP200-220.2(4).30 i\—-g
MacTep npowmek cBHOBWT BCTPOEHHOE NporpamHoe cBecnedenne npuBopa MNP200- i v
220.2(4) X, @
Brumanwe! MNocne cBHOBNEHNA BCE HACTROWKN CBPOCATCA HA 33B0ACKHE IHAYEHNA, s
Oanee Omaena

PucyHok 9.11

3. B pasgene Hactpouku nopra ykassiBaetcs Homep COM-nopTta, K KOTOpoMy NoakmntodeH npudop. Kak
y3HaTb HOMEp nopTa onMcaHo B pasgesne HacTtponka nopta 3.6.

o' MacTep npolwmekn - O >

Hacrpoiikn nopra. D
BriBepute HacTpolikk nopTa. i

m - lcomMa » Brifipan nopT:
MR nopTe Wmis: COM3

Onucanue: ¥YoTpoicTeo © NoCNeoBaTeNEHEIM
wHTepdeicom LISE
3 Tun: Modem Device
Cratyc: OK

Cropocte ofimena: | S600

[riHa cnoBa gaHHLED:

KoHTpone yetTHocTa: | Mone
Komwuectso cton-But: | One

Appec npubopa: 16

1, Mogrkmouen PR2Z00ACA V212

Hazan OmaeHa

PucyHok 9.12

4. Tlocne Bbibopa nopTa B NPaBOM HUXHEM yrny ByaeT oTobpaxaTbCsi COCTOSIHME NOAKMoYeHNs K npubopy. B
!
cny4dae owmnbkun nogknoveHns dyaeTt oTobpaxeH 3Hak N TeKCT owmnbku. Npn HaBeaeHM Ha 3HaK

OT06pa3VITCF| nogckaska ¢ onMcaHneM oLnbKN.
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9 PacwupeHus

OwunobKa

Bo3MOXHbIe NPUYUHBI

Mpnbop He nogkntoYeH

.

HenpasunbHo BbIGpaH
COM-nopr;

He ycTaHOBMeH
apaveep USB;
pa3pbIB COeQMHEHMS

TpebyeTcs gpyron npubop

MoakntoyeHHbIn npubop He
COOTBETCTBYET NPOEKTY.
Hy>xHO 3ameHuTb Nnpnbop B
NpoekKTe 1 co3aaTb HOBbIN
MacTep TUpaXnpoBaHus,
nnbo NoaKNIYNTL
nogxogsAwmn npnéop

Ecnn Hukakmx ounbok HeT, To oToOpakaeTca 3eneHas ranoyka ¢ HasgaHnem npubopa.

Hacrpoiikn nopra.

o5 MacTep npowwmekn

BriBepure HacTpolikn nopTa.

|

-3
oie)

Mma nopra: | COMS w Beipar nopr:
P Wma: COM3
CiopocTs obmexa: | 9600 Onucanne: ¥cTpoicTeo ¢ NOCNEA0BaTENEHEIM
’ wHTEpheicom USE
. Twn:
OniHa crnoBa gaHHbD: Cranyc: OK
KonTpone yetHocTa: | Mone
Konwsectso ctonfuT: | One
Appec mpubopa: 16
' TMomkniouer PR2ZD0ACA, V212
Hazan Danee CmaeHa

PucyHok 9.13

Ecnu cBs3b ¢ NpMBopoM NOCTOSAHHO MpepbiBaeTcs (ranoyka MUraeT), To, BO3MOXHO, ApYyroe NpurnoxeHne
3aHumaet nopT USB. 310 moxeT 6bITb, ecnn 3anyweHa nporpamma OWEN Logic 1 B He HacTpoeHo
NOAKIKOYEHME K 3TOMY XXe NopTy. B Takom crnyyae ons 3arpysku npoekTa B npubop Apyroe NpunoxeHue
cnepyer 3akpblTb Unu nepesectn B pexkium OFFLINE .

Ecnu coeguHeHne ctabunsbHo, To cnegyet HaXaTtb KHOMKY Danee.
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9 PacwupeHus

85 MacTep npoLmMBKN — O
Januce NporpaMme! B yCTpoRcTBo. DG
Byaer cBHOBNEHA NONB30EATENLCKAA NPCrPaMMa B yETpoAcTES, Im

el

BHumaHue! Npw npepbiBaHKKM NPOLECCA 3arPY3KK NPOLWKMEBKKM (NpONagaHMe NUTaHMA,
ofBpbie cBAZM M/KMAK Ap.) NnpubBop MoMeT NnepedTH B HepafioTocnocobHoe COCTOAHME,
T.H. MPEObIOYILAA BEPCMA NPOWKWEKKM By OeT cTepTa, 8 HOBAA He BYLeT ycTaHoBNEHa. B
CAYYae HeYOAUHOH NPOWKMBKM MNK cDoA NOBTOPKTE ee cHoBa. Mpw noeTopHom chboe
oDpaTMTeCk B CEPBHCHBIN LEHTP.

Sve | [ Ovms

PucyHok 9.14

6. [ns 3anucu nporpaMmbl B YCTPOMCTBO CrieayeT HaxaTb KHoMKy 3anucbk. Bo Bpemsi 3arpysku nporpaMmbl
Henb3s npepbiBaTh cBs3b [1K ¢ npubopom. Mo 3aBepLueHnm 3arpy3ku OyaeT BbiBeAeHO coobLLeHne.

MacTep TMpaxvpoBaHmAa >

o 3annce YCMNEWHD 3aBEpLLEHS,

oK

PucyHok 9.15

Pexum «Tnxon» yctaHOBKMU

NMPUMEYAHUE

Pexum «Tuxon» yCcTaHOBKM LOCTYMNEH Npy paboTe ¢ MacTepom TupaxupoBaHus Bepcumn 1.21.14 n ctapuie.
MacTep TuUpaxvpoBaHWsi MNOOOEPXKMBAET PEXUM «TUXOW» MNPOLUMBKMA nNpubopoB. [ns ero 3anycka cnegyet
MCnonb30BaTh creayoLmne aprymMmeHTbl KOMaHOHOW CTPOKW:
/silent — apryMeHT « TUXOWN» yCTAHOBKM;
/password: — naponb, HeobxoauMm, ecrnv Npnbop GbIN 3aWULLEH NaponeM;

lip: — IP agpec nogkntodeHHoro npubopa (ecnuv npubop nogkntodeH no nHtepdency Ethernet);
Iportname: — Homep COM-nopTa (ecnv npnbop nogkntoyeH no nHrepdency USB).

Mpumep koMaHabl 3anycka hanna mactepa TupaxuposaHust ReplicationUtilite. exe, pacnonoxeHHoro Ha pabodem
cTore, Npu nogkntodeHnn no uHTepdency Ethernet:

C:\Users\<Umsa nonb3oBatens\Desktop>ReplicationUtilite.exe /silent /IP:10.2.3.204

Mpumep koMaHabl 3anycka hanna mactepa TupaxuposaHust ReplicationUtilite. exe, pacnonoxeHHoro Ha pabodem
cTone, npu nogknodeHumn no uHtepdgency USB k npubopy ¢ naponem 1234:

C:\Users\<Umsa nonb3oBatens\Desktop>ReplicationUtilite.exe /silent /porthame:COM7 /password:1234
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9 PacwupeHus

C nowmollblo criegyloWmx KOMaH4 MOXHO BbIBECTU [AOMNOMHUTENbLHYIO MH@OPMaUUo O MpoLecce MPOLUMBKU B
TEKCTOBbIN hans:

* 1>> File_Name.txt — npouecc B npoueHTax.
+ 2>> File_Name.txt — ounbku B npouiecce NpoOLUNBKU.

9.2 dkcnopT ycTtponuctea B OPC

PacwupeHue AkecnopT yctporctBa B OPC skcrnopTupyet ceteBble nepemeHHble M3 npoekta OWEN Logic ans
ucnons3osaHus B 1O Owen OPC Server.

[ns skcnopTta cnepgyer:

1. OkcnopTtuposatb yctponcteo u3 OWEN Logic — BbibpaTh B rnmaBHOM MeHio PaclunpeHuns — JKcnoprt
ycTpouctea B OPC.

Pacwupetua  [omolb
¥npaeneHue paclMpeHtau
JKEnopT ycTpoicTea 6 OPC

PucyHok 9.16

MosiBUTCS OKHO NPOBOAHWKA, rae creayeT BoibpaTh MECTO COXpaHeHMs 1 uMs parina ¢ paclumpeHmem *.
dev.

B Owen OPC Server gobaBuTb y3en B 4epeBO 06bEKTOB.

B KOHTEKCTHOM MeHI0 y3na BblbpaTh Jlo6aBUTb — YCTPOUCTBO U3 chaitna. OTKPoeTCs OKHO NPOBOAHUKA.

N

B okHe BbIbpaTh hann, kotopbir 6bin akcnoptuposaH n3 OWEN Logic. Haxatb KHonKy OTKpbITb.
5. BbibpaTb npoTokon obmMeHa ¢ ycTponcTsoM. HaxaTtb BbiGpaTthb.

YcTponcTeo v Tern OyaoyT gobaBneHbl B AepeBO OObEKTOB.

Ecnu Heobxogumo oTpenakTMpoBaTh YCTPONCTBO, TO CreayeT M3MeHUTb CBOMCTBA YCTPOMCTBA U TETOB.

[nsa npoBepku NpaBunbHOCTM HACTPOWNKK cneayeT NoakmovmMTe Nnpubop K MK 1 3anyctuts pexxunm onpoca.

Pa6ota ¢ Owen OPC Server onucbiBaetcs B cnpaske k 10.

9.3 AkcnopT ycTtpouctea B OwenCloud

Okcnopt ycTporictea B OwenCloud cokpaliaeTt Bpems gobaeneHuss npubopa, HaCTPOEHHOro B pexum Slave, B
obnayvHbIv cepsBuc komnaHum OBEH.

Pa6ota ¢ OwenCloud TpebyeT nogknioveHns cneumanbHOro YCTPOMCTBa, LWN3a, K npubopy. bygem cuntarb, 4TO
LUITHO3 YKe HAaCTPOEH U NOAKIMHYEH K Mpubopy, HAaCTPOMKK NpuBeAeHbl B PykogoOcmee 10 3KCri/lyamayuu Ha L3,

[nsa akcnopTa koHdwmrypaumm napametpos Modbus npubopa cnegyer:

1. Co3gaTb NPOEKT C HacTporkaMm B pexmume Slave n ceTeBbIMU NEPEMEHHBIMMU.

2. Bbibpatb B rmaBHOM MeH0 Paclumpennsa — dkcnopt ycTtponctea B OwenCloud.

3. B oTKpblBLLEMCS MEHIO BbIOpaTh pacnonoxeHue 1 3agatb nMmsa anna B popmare *json.
HanbHenwne genctens TpebyoT Hannumsa nnyHoro kabuHeta B OwenCloud.

lMocne Bxoaa B NU4HbLIN kabuHET cneayerT:

1. Haxatb Ha KHonKy

3 == 106aBKTE NpUBop
2. Ha oTkpbIBLUENCS CTpaHWLIE HaXaTb KHOMKY

3. B nosBuBlwemMca meHto crnenyeT 3agaTtb UpeHtudukatop — IMEI/3aBoackon HoOMep CeTeBOro LWni3a
(yka3aH Ha kopnyce wrto3a). B Beinagatowiem crnvcke Tun npubopa Buibpats Mpon3BonbHbIN Npuéop
Modbus. BeecTtn agpec npnbopa, kotopbivi 6611 3agaH B OWEN Logic. 3anonHuTtb octanbHble Nossi.
[anee cnegyet Haxatb KHOMNKy [lo6aBUTb.
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9 Paclumpenuns

NobaeneHne npubopa

WaenTudukaTop®
BeeauTe kakoe-nbo Wz CnegyroL SHaUeHWIA:
3aBoackoil Homep npubopa, IMEI wneza, MAC-aapec
Tun npubopa*® w
Appec B ceTi® 2-baiToEDe AECATEDWYHOE WACID
2aBOACKOA HOMEp Lenoe, He Bonee 17 SHaKOE
HazeaHwe npubopa* He Gonee 64 cuMeonoE
KaTeropumn w
Yacoeoid noac* GMT+0:00 W

Bpems Ha cTpaHvue npybopa By4eT cMelLaTEoA B
33BWCUMOCTI OT YacoBOro NOACA.

OTMEHWUTE JobaEnTe

Ha Bknagke O6wee/O6LWwme HaCTPONKM yKasaTb CKOPOCTb onpoca u HacTponkn COM-nopTa npubopa B
cooTBeTcTBUM ¢ HacTporikamu B OWEN Logic. Haxatb kHonky CoxpaHuUTb Ansi NPUMMEHEHUS HOBbIX

HacTpOEK.

PucyHok 9.17

Yacoeoi noAac* GMT+3:00 w

BFIEMH Ha CTpaHWvLe npmﬁopa ﬁ)l',ﬂ,ET CMelWaTeCA B 2aBUCMMOCTH OT YalOBOro NoOACa.

Bpemsa XpaHeHWA apXuBa™ 90 AHeR

He Bonee 90 aHeil

"OnepaTUBHLIA" Nepyvog onpoca™ 10 ceK
WHTepEan onpoca onepaTMEHLIX MapaMeTpoe

"KoH$UIypauWMoHHEIA" Neprog, onpoca™ 10 ceK
MHTepEan onpoca KOHPUIYpaUMoHHLIX NapamMeTpoe

"YnpaenawoWWA" nepuog onpoca™ 10 CeK
WHTepBan onpoca ynpaenaeMelx NapaMeTpos

Mepwop OTCYTCTEWNA AaHHLIX™ 300 CEK
3H3YEHWE A0MKHO DEITE BonbLIE MWMHUMANEHOrO MHTEPEaNa ONpoca NapaMeTpoE

CxopocTb COM-nopta™ 115200

PucyHok 9.18
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9 PacwupeHus

5. B nosiBMBLUENCS CTpaHULEe HaxaTb kHomnky HacTponkn napameTpoB. HaxaTb Ha BbiNagatoLmii CNMcok
MmnoptupoBaTb 1 BbibpaTh BapuaHT 3arpy3utb 3 JSON. B oTKpbIBLUEMCS MEHIO BbIbpaTh paHee
CO3aHHbIV hann B hopmaTe *json n HaxaTb 3arpy3uTb napamMeTpbl.

YnpaeneHune npubopowm: MP200-220.4.2.0 i
Dfume faudsie  HacTpodxn cobuimail  [REmp el R L= P e
& 3kcnopreISON 1 OuncrwTs Bce napametpsl MIMMCDTUPOEAT... = Hacrpoiika Hi
Napamerp Jarpyants u3 JSON & kuuA Anpec Epmumua | dopmar o EES M A

T PericTpa  WMaMepaHWA SaHHBIX

—BCE NapameTpe: B Sarpyzure w3 Codesys w22 &

PucyHok 9.19

6. Modbus nepemeHHble npnbopa 6yayT nobasneHs B OwenCloud.
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10 CoyeTaHus KnasuLl

10 CoyeTaHuAa KNnasuLl

CoyeTaHue KnaBuLl ‘ OencrtBune
MeHro/®ann
Ctrl + N Co3gatb HOBbI NPOEKT

Ctrl+ O OTKpbITb CyLLECTBYOLLUIA NPOEKT
Ctrl+ Alt+ S CoxpaHnTb OTKPbITbIN NPOEKT NoA APYrMM UMEHEM
Ctrl+S CoxpaHnTb OTKPbITbIN NPOEKT
Ctrl+P MNeyaTb
Ctrl + Shift+ C OTKpbITb MEHEOXEP KOMMOHEHTOB
MeHio/Bug,
Ctrl+Z OTMeHuTb nocnegHee n3amMeHeHve
Ctrl+Y BepHyTb (BOCCTaHOBWTL) OTMEHEHHOE AeNCTBNe
MeHwo/lMpunbop
Ctrl + F7 3anucatb nporpammy B Npubop
Ctrl + Shift + V OTKpbITb TAONULY NEPEMEHHBIX
Ctrl + Shift+ S OTKpbITb HACTPOKKN Npubopa
MeHro/CepBuc
Shift + F5 [MepenTn B peXxum cumynsaumm
F6 3anyctntb CUMYNALMIO
F7 OcTaHOBUTb CUMMYNALNIO
F8 [Maysa cumynsumn
F10 LLlar Ha oguH umkn
Ctrl + F5 [NepenTn B pexmm otnagkm
MeHro/Paclumnpexus
Ctrl + Shift+ P ‘ OTKpbITb yNpaBneHne paclumpeHnsamm
MeHto/lomolub
F1 ‘ BblI3oB cnpaBku
MaHenb BCTaBKU
Ctrl + Shift + F Cosgatb yHKkumo Ha ST
Ctrl + Shift + M Cosgatb Makpoc
Ctrl+M CospgaTtb Makpoc 13 BblAeNeHHOoro yqacTka
MaHenb «MecTa ucnonb3oBaHUA»
F5 O6BHOBMTBL MecTa UCMonb30BaHUA PyHKUUNM Ha ST
KnaBuwumn paboTbl ¢ aneMeHTamMm
Ctri+C Konnpoeatb BblgeneHHbIn anemeHT(bl) B Oydep
obmeHa
Ctrl +V BcTtaButb 13 bycepa obmeHa
Delete YOoaneHve BbIOpaHHOIo anemeHTa
KnaBuiwuu nsmeHeHus pa3mepa anemMeHTa
Ctrl + — YBenMyeHme LWNPUHbI BbIAENEHHOIO 31EMEHTa
Ctrl + « YMeHbLUEHWE LWNPWHBI BbIAENEHHOTO 3NeMeHTa
Ctrl+ | YMeHbLUEeHWNE BbICOTbI BblAENEHHOro arieMeHTa
Ctrl + 1 YBenuyeHune BbICOTbI BbIAENEHHOIO afieMeHTa

MacwTtabupoBaHue xoncra

Ctrl + Koneco mbimn

Mpwn BpaLeHnn koneca mMblln «OT cebsi» macuTab
Xoricta ysenvumBaetcs. Ecnu «Ha cebs», To
yMeHbLlIaeTca

Ctrl + «+»

YBenuyeHue maclutaba

Ctrl + «—»

YMeHbLUeHne Mmaclutaba
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CouyeTaHue KnaBuLl

Dencteue

Mepexoa mexay BKNagkamm

Tab + —

Tab + «

Mepexon mexay BKNagkamu
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11 MpumMepbl NPOEKTOB

11 lMNMpumepbl NpoeKToB

B naHHOM pasfene Ha npuMepax 06bscHsAeTCs npouecc co3gaHus nporpamm B OWEN Logic.

* BkntovyeHne cBeTa ¢ aBTOMaTUYeCcKUM oTkIodeHmnem 11.1;

+ ABTOMAaTMYeCKOe yrpaBrneHue 3rekKTpoMoTopom meLwanku 11.2;

* BbiBoA 3HaueHNsa nepemeHHon Ha akpaH 11.3;

+ 3apaHuve yCcTaBOK TakMepoB C akpaHa 11.4;

* [logkntoveHna NMP200 k OwenCloud yepes wnto3 NMM210 no npotokony Modbus RTU 11.5;
* Topgkntoyenune NMP103 k OwenCloud 11.6;

* YnakoBka/pacnakoBka out/uenbix yucen 11.7;

* (O6paboTka BMTOBLIX NEPEMEHHLIX C MOMOLLIbIO Mackn 11.8.

11.1 BknroyeHue cBeTa C aBTOMaTU4YE€CKUM OTKIHOYEeHUeM

B noacobHbIX NOMELEHNsIX 1 Kopungopax SJ'IeKTpI/l‘-IeCKI/Iﬁ CBET HYyXeH orpaHn4eHHoe BpeMA. Mocne BkMOYEHUSA
ocBelleHundA, ero Hepeagko 3a0bIBaOT OTKIMIOUYUTL, YTO NnpnUBOOUT K U3NNLLHEMY pacxoay 3NEKTPO3IHEPTIUNA.

3agaya — cBeT JOIMKEH BKIOYATLCA Ha 3aAaHHbI MHTepBarn BpeMeHW, HanpuMep, Y BXOAHOW ABEPU B KBapTUPY, No
criegytoLemMy anropuTMy:

1. Tepen BXOAHOW ABEPbIO yCTaHABNMBAKOTCA AaTunk ocselleHns (F1) u kHorka BknoyeHus ceeta TAUMEP
(SB1).

2. Ecnn Henoctato4HO €CTECTBEHHOIO OCBELLEHUS, TO CBETUIbHUK AOIDKEH BKNIOYATLCS KPAaTKOBPEMEHHbLIM
HaxkaTnem kHonku TAMMEP Ha ogHy MUHYTY — AOCTATOYHO, YTOObI HAWTU 3aMOYHYHO CKBAXKMHY W KIKOYOM
OTKPbITb BEPb.

3. Ecnu ygepxuatb kHornky TAMMEP B TedeHue 2 ceKyHA, TO CBETUIMbHUK AOIMKEH BKITIOHATLCA Ha TpU
MMWHYTbl HE3aBMCMMO OT BHELLHErO OCBELLEHNSI — AaHHbIN PEXUM MOXET NnoTpeboBaTtbcs npu ybopke
Kopugopa.

4. CBeTWnbHWK OOIMKEH YNPaBnATbCA KOMaHA4aMM OT BHELLHMX YNPaBASALWMX YCTPONCTB U C MOMOLLIbHO

Bkntovatens CBET (SA1), BHe 3aBMCMMOCTU OT BHELLHETO 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 npudopa

[Ona peanusaumM gaHHOM 3agayn y ynpaensoLwlero npuvbopa 3agencTBYOTCS BCTPOEHHbIE Yacbl peanbHOro
BpeMeHW, Tpu BXoda M OOuH Bbixod. [aHHbl oyHKUMOHan obecneunBatoT npubopsbl n3 cepun MNMP110, umetowme
nocnepHtoto 6yksy «Y» B 0603Ha4YeHUN.

Ona peanusaumn cuctembl Ha ocHoBe nporpammupyemoro pene MP110-24.80.4P-4 mMoXHO BOCNOMb30BaTbCA
CXEeMOWN Ha NNMCTPaLnn HNXe.
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11 MpumMepbl NPOEKTOB

MNporpammupyemoe pene

UcToUYHMK
F1 nP110-24.80.4P-T nuraHug
—" 12| 18 M Q1 [13 8 G2
« TAMMEP=»
s —1 11| S/52 \_ — [14] HL Usarp
+———{10] 17 Q1 (15—t
91 16 3 |— Q2 |16
8| I5 ,E,\_ =g P
71 14 = Q2118
<
6| I3 2 E Q3 |19
- 51 12 = \_ — |20
WUcTouHMK — L
mrranms  |<CBER[ 4] S/S1 Q3 |21
31 1 |— Q4 122
‘3214 o 2 [+248 \_ P
~q +1]| 0B Q4 |24

PucyHok 11.1

* SA1 — nepekntovarens OFF-ON;
+ SB1 — kHonka 6e3 cdumkcaumm OFF-ON;
* HL1 — cBetoBad namna.

Co3aaHue nporpaMmmsl
OnekTpuyeckas cxema Ang ynpasnsioLlen nporpaMMbl MOXET UMETb BUA;:
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(V)
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~ L7
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'|TON Sl .
Q el | 71 N il
A1 2ckT Q i Q2
«CBET» IMHHT |_ L¢!>—)
) 08
D7
Bpema W aHw Hepenn il cLock & |—\l.v—>
Ang Bkn. pabortbl asTomMara wEEK |© w af
Bpewma soiinioseHua || 1)
aBTomara ? 2
LS ]

PucyHok 11.2

Bbixog Q2 ncnonb3yeTcs kak KOHTPOMbHbIV ANst NPOBEPKU PYHKLUMOHMPOBAHMS NOrMYeckon Yactu (anemeHTtos D1-
D6). Beixog Q1 ABnAeTcA OCHOBHbLIM U MOXET BKITHOYMUTBCS TOMbKO B 3adaHHble TaiMepom D7 nHTepBanbl BpemeHu
B Criyyae cobnofeHns Nnormdeckux ycrosumn, obecnedmaemMbix anemeHtamy D1-D6.

OnuncaHune paboTbl CXembi:

1.

Ecnu KpaTkoBpeMeHHO (MeHee 2 ¢) HaxaTb Ha kHonky TAMMEP (SB1), nornyeckas «1» nocTynaet Ha Bxof
noruyeckoro anemeHTa M (D2). Tak kak Ha BTopom Bxoge D2 Takke npucyTCTBYeT normyeckas «1», Ha
Bbixoge D2 noseutcsa normyeckas «1», kotopas 3anyctut doopmmupoBatens umnynsca (D3) anntensHOCTbIo
1 MuH. JaHHbI uMnynec Yepes anemeHT VU (D6) noctynuTt Ha Bbixog Q2.

KoHTakTbl gaTunka F1 3aMbIKaloT Lenb TONbKO B Clyvae Hann4yns eCTeCTBEHHOMO OCBELLEHUs — Torga
nornyeckas «1» Ha Bxoge D1 npeobpasyetcs B normyecknin «0» Ha BbIxo4e 1 NOCTYNaeT Ha BXOA
norunyeckoro anemexTa M (D2), yto 6rnokupyet ero paboTy. B naHHom crniydae Haxatue kHonku TAUMEP He
BKMNIOYNT Bbixog Q2.

Ecnu yaoepxusats kHonky TAMMEP Gonee 2 ¢, Ha Bbixoae 6noka D4 nosisutcsa nornyeckas «1», kotopas
3anycTuT popmMmupoBatens umnynsca (D5) AnuTenbHOCTBI0 3 MUHYTHI. [JaHHbIA UMNYILC Yepes3 aneMeHT
WNW (D6) nocTynuT Ha Bbixog Q2 (MHTepBan 4eNCTBUSA MMMNYyNbCa HE 3aBUCUT OT COCTOSHMA aaTtymka F1).

Ecnu tymbnep CBET (SA1) BkntoyeH, To norndeckas «1» yepes anemeHt UMK (D6) nocTtynuT Ha Bbixoa Q2
(Ha Bpems BkntoveHns Tymbnepa CBET SA1).

Ecnu Ha BTOpOI BXOA norudeckoro anemeHTa M (D8) noctynaet nornyeckasa «1» (0T Tanmepa pearnbHOro
BpemeHu D7) BMmecTe ¢ curHanom rorudeckon «1» ¢ Beixoga anemeHta UJTN (D6), Ha Bbixoge Q1 nosiButca
nornyeckas «1» (BbixogHoe pene Q1 BKIOUMTCS).

Xonct npoekta B OWEN Logic 6yaet nmetb Bua;:
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NOT . TP1 . . 1
AND | = Q
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I C .
TON1 | _‘AND }_m Q3 ‘
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. L TP2 . CLOCKWA1 . .

| Q —~—16:50:—} Th Q
3m| T —~—10:50—} Tl

Z2c| Ton

CeoiicTea CLOCK WEEK BB x
T
v [NapameTtpbl
O Heaenw MH; B; Cp: Yr: M7: C8
[aTa W BpEMA BRICYEHWA ——16:50:-
[ata v epemna seknioveHuAa —— 10:580—
v [pouee

KommeHTapmit

Ly vepema

PucyHok 11.3

11.2 ABTOMaTU4YeCcKoOe ynpaBrieHMe 3NeKTPOMOTOPOM MeLlanku

[ns npou3BoacTBa NULLEBLIX NPOAYKTOB YacTo TpebyeTcs nepemMelunBaTb KOMMOHEHTbI (Hanpumep, MOSIOKO Unu
CIMBKM Ha MOITOYHON dhepMe) B TEUYEHNE ONpeaeneHHOro BpeMeHH!.

3apava obecneunTb paboTy yCTaHOBKM AN NepemMeLLnBaHns No creayowemy anroputmy:

1.

B cucteme gomkHbl GbITb ABa pexuMa paboTbl: ABToOMaTMyecKkui 1 PyyHomn, nepekrnoyaembix TymMornepom
PEXUM (SA1).

B aBTOMaTMYECKOM pEXUME SMEKTPOMOTOP AOMMKEH BKMOYATLCA U OTKNOYaTbCA HaxkaTnem kHonkm MYCK
(SB1) yepes 3agaHHble MHTepBarnbl BpeMeHu (15 ¢ — BkntoyeH, 10 ¢ — OTKIMoYeH). YCTaHOBKa A0MmMKHA
OTKItoYaTbCs Yepes MHTepBar B 5 MUHYT nnm ¢ nomoLubto kHonku CTOMM (SB2).

B py4HOM pexunme anekTpoMOoTOp AOSKEH YNPaBNAaTLCS KHOMKaMu (6e3 BpeMEHHbIX MHTEPBANoB
OTKItOYEeHUS ).

B cnyyae neperpy3sku anekTpomMoTopa (Ha KOTOPOM yCTaHaBNMBAETCHA COOTBETCTBYOLMI AaTumnk — F1)
yCTaHOBKa [A0MKHa aBTOMaTUYeCKN OTKNoYaThCs ¢ uHankaumen pexnma HemecnpaBHoctb namnon HL1 v
3BYKOBbIM NPEPLIBUCTLIM CUrHANoM (MHTepBan NoBTOPEHMSI 3BYKOBOIO curHana — 3 c).

3BYKOBOW cUrHarn JOrmxkeH oTknoyaTbes kHonkon CBPOC (SB3).

C nomoupsto kHomnku KOHTPOIJb (SB4) gomkHa NpoBepATLCSA MCNPAaBHOCTb 3fIEMEHTOB CUrHaNM3auum —
paboTa nnamnbl U 3BYKOBOIO CUrHana.

Bbi6op nporpammupyemoro npuéopa

Ona peanusaumn gaHHOW 3afadn ynpasnsowmii Npubop OOMKEH UMETh LIECTb BXOAOB (MO YUCNy YynpaBnsoLLmX
CUrHarnoB) 1 Tpu Bbixoda, YTo obecneynBaeT ntobas mogens npudopa us cepun MP110.

[nsa peanusauuu cuctemsl Ha ocHoBe nporpammupyemoro pene NMP110-24.8[1.4P moxHO BOCNONb30BaTbCs CXEMOM:
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[na sxmovarens SAT:
BKIl — agromarniueckui

PEXAM
OTKIN— pyei0it pexkim

UeTouHmnk
NnATaHWA

Mporpammupyemoe pene

Gl .o
4B

UcTounnk
«KOHTPOMNb» SB4 nP110-24.80.4P NnUTaHUA
= 12| 18 M Q1|13 s G2
11] /52 \_ — |14 M1 Usarp
«CBPOC» SB3
T 10] 17 Q1 [ 15— =
i 91 16 I— Q2 |16
8 15 E\_ —Ti7| | Hat
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2 |+24B l - |23
11 0B Q4 |24

PucyHok 11.4
PucyHok 11.5

AnekTpunueckasa cxema nogknioveHus: SA1 — nepekntovatens OFF-ON, SB1-SB4 — kHonku 6e3 dmkcaumm OFF-
ON, M1 — anektpomotop, HA1 — 3BoHOK, HL1 — nHgmkaTopHas namna.

Pa6Goty nporpammbl npubopa MOXHO NpeacTaBuTb B BuAe Lenew cxembl, NpuBegeHHoN Hke (Bbixodbl Q1-Q3
COOTBETCTBYIOT BYM KOHTaKTaM KneMMHuKa nporpammupyemoro pene MNP110-24.81.4P).
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PucyHok 11.6

OnucaHue paboTbl cxembl

Lenb Bxoaa 12 (BkntovyeHne ycTtaHOBKM): B criyyae Haxatusa kHorku MYCK (SB1) Ha Bxoge S (D1) nossnsetcs
nornyeckas «1» — Ha Bbixoge RS-Tpurrepa D1 yctaHoBuTCst normdeckas «1». [JaHHbI curHan nocTynaeT Aanblue B
3aBMCUMMOCTM OT COCTOSAHUS BKtoyaTensa SA1:

» ecnu koHTakTbl SA1 (PEXXUM — PyuyHoW) pasomkHyTbI, flornyeckas «1» npoxoaut Yyepes anemeHTsl D8, D9
1 noctynaer Ha Bbixod Q1 (KOHTaKTamu BbIXOGHOMO perne BKNoYMTCH anektpomotop M1);

+ ecnu koHTakTbl SA1 (PEXXUM — ABTOMaTUUYECKUI) 3aMKHYThI, Tornyeckas «1» npoxoamT TONbKO Yepes
anemeHT D3 gnsa 3anycka pabotsl 6nokos D4, D5.

Llenb Bxopa I3 (oTknrovyeHne yctaHoBKM): npu Haxatum kHonku CTOIM (SB2) nnu cpabatbiBaHun gatyvnka F1 Ha
Bxoge R (D1) nosBnsietca normdeckas «1» — Ha Bbixoge RS-tpurrepa (D1) yctaHoBuTca norudeckuii «O»
(BkntodeHue Bbixoga Q1 6riokunpyercs).

Lenb Bxoaa |11 (hpopmmpoBaHme nHTepBanoB paboThkl anekTpomoTopa): ecnu Tpurrep D1 BKIMHOYEH U KOHTaKTbI
Bkrtovatensd SA1 (PEXXUM — ABTomaTrnuyecKknin) 3aMKHYThI:

* curHan noruveckon «1» ot SA1 npoxogut Yyepes anemeHT D3 n noctynaet Ha D4 (popmuposarens
uMnyrnbca c 3agepXxkon 5 MuH). [laHHbIn uMnynbc, npoxoas vyepes anemeHTt 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. laHHble MMNYNbChI C BbIXOA4A reHepaTopa NpoxoadaT Yepes
anemeHT U1 (D8) 1 nocTynatoT Ha Bbixod Q1 Ans ynpasneHus pabotoin anektpomotopa M1;

» Ecnu koHTakTbl BkntovaTtenst SA1 (PEXKUM — PyyHon) pa3oMKHYTbI, TO lorMyecknii anemeHT D3
3abnoknpoBaH, 1 curHan ¢ Bbixoga Tpurrepa D1 yepes anemeHT D6 cpa3y noctynaet Ha Bbixog Q1, T. €. B
JaHHOM peXxume COCTosIHME BbIXO4a TpuUrrepa ynpaensiet paboTon anekrpomoTtopa M1.

Llenb Bxoaa 16 (BknroyeHne 3ByKOBOW cUrHanusauum): B cnyvae cpabatbiBaHmsa gatyvka F1 Ha Bxoge S (D9)
nosiBnseTca normdeckas «1» — Ha Bbixoge RS-tpurrepa D9 ycrtaHoBuTcA noruuveckas «1», KoTopas BKnovaeT
reHepaTtop D10 ¢ napameTtpamu: normdeckas «1» — 3 ¢, normdecknii «0» — 3 ¢. [laHHbIe MMNYNbCbI NPOXOAAT Yepes
anemeHT UJ1M (D12) 1 noctynatoT Ha Bbixoa Q2 ons ynpasneHus paboton 3soHka HA1.
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Lenb Bxoaa 17 (oTknovyeHMe 3ByKOBOM CUrHamm3auum): B criydyae Haxatus kHonkm CBPOC (SB3) Ha Bxoge R
(D9) nosiBnsetca normdeckas «1» — Ha Bbixoge RS-tpurrepa ycraHoButca normdeckui «0», n reHepatop D10
OTKIto4aeTcs.

Llenb Bxopaa I8 (koHTponb paboTbl Namnbl U 3ByKOBOW CUrHanu3auumn): npu Haxxaton kHonke KOHTPOJb (SB4)
norudyeckas «1» yepes anemeHT UJTN (D11) noctynaet Ha BkntodeHne Bbixoga Q3 — namna HL1 skntountes. Ecnin
KoHTakTbl gatumka F1 3amkHyTbl, TO Bbixog Q3 Bkntovaetcs. [Npu HaxaTon kHonke KOHTPOIJIb (SB4) noruyeckas
«1» yepes anemeHT UJN (D12) nocTynaet Ha BkntodeHue Bbixoga Q2, n 3soHok HA1 BkntoumnTcs.

Xonct npoekta B OWEN Logic 6yaet nvetb Bua:
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PucyHok 11.7

El NMPUMEYAHUE

1. OcTtaBwunecs ceoboaHble ABa BXo4a U OAVH BbIXO4 MOXHO UCMOrb30BaTh AN BBEAEHUS
OOMNONMHUTENBHBIX PYHKUMA. Hanpumep, nepeknodaTth YeTbIpe pasHbIX MHTEpBana AnUMTerNbHOCTU
aBTOMaTM4eCcKoln paboTbl 3NEKTPOMOTOPA MU U3MEHSATL ApYyrne paboyne napaMeTpbl yCTAaHOBKU.

2. TexHOnornyeckui Lmkn paboTbl yCTaHOBKM MOXHO CAeNaTb NMOMHOCTBI0 aBTOMAaTUYECKUM, eCrnn
CXEMY OOMOSNTHUTb MHKPEMEHTHBIM cHeTYMKOM (CT), BbIXOAHBIM CUrHaNoM KOTOPOro MOXHO
BblkntoyaTb Tpurrep D1.

11.3 BbiBOA 3Ha4Y€HMA NepeMeHHON Ha IKpaH

3apgaya — Ha npubope C MOAKITYEHHbIM K HEMY MO MHTepdelncy CBA3M MOAyr BBoAa HEOBXO4MMO cuuTaTh
3HaveHusa Ha Bxogdax 1 n 2 Mmogyns v BbIBECTU UX Ha gucnnen npmubopa.

[nsa paspaboTku nporpamMMebl Crieqyer:
1. Cosgatb HoBbIN NpoekT B OWEN Logic.

2. TogkntounTb WabnoH ceTeBOro yCTpoMCcTBa B NPOEKT. [Ins aToro cnegyer 3anyCTuTb MeHeaXep
KOMMOHEHTORB 1 OTCOPTUPOBATbL KOMMOHEHTLI N0 KaTteropun LLIabnoHbI ceTeBbIX YCTPOUCTB. /13
creHepupoBaHHoro crnvcka Bbibpate MB110-8A 1 HaxxaTMeM Ha KHOMKy 3arpy3uTb B NPOEKT ckavaTb
LWabnoH.
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®© N oo

L Menepues soMnaHeTon B = -
Ornadt 8232 | BuinnoTera
[[] Jemymre s nposer | [ Sorpyawrs s Svbroreny | Movies " MB110-84 n
Harriorenm — O Viaz Orcamie Eufimarenn | Mposkr = Dlara coanaqan; 10 aeryera 20181
LUatinore: coTessa yeTROMCTE i 5 M 13 E f
sGnars: 2HCTD T 03 et ol o aravuzmerenns: 10 aoryor 2013 r
 Kararoia 0 B3 mMB1i0-24C v v
W3kl CeTERSLR yeTpO. 18| (LIE] MEN0EA v v
el - = W Ampec .
3 mME10aac e i i Katranaom
(=t I'J.HHI}?K pl et &l (1] Moncwerss pecamHaf Touss ans mean lises, op
3 meness v o d? 6 Tanckeras DECATWHIR T4 NS moona 2izy. op)
_____ B3 mMeiips - ~ ol 12 N s DecATHHHOR ToH A A BRns Hasay o)
O B M0 ax v L dod 18 Monowerss Deca TWHIR TounA AR Buas 4saa4. op)
[0 C3 mMx1naxax " w o b} Monexerms gecamauoi Tousn e sxcas Seen. op)
O B Mutied v " = R n Monckerue pecamesaf Touke Ans meeaa Seey ool
u ldp7 % TonCwEre DecATYsHOR Touse ane o Tore opl |+ |
Peaynurat cnepawsal < | [ Owilie 0 7] Venewho spnonsen 1 SawpuTh

B okHe HacTpoek NnpuGopa NoaknYMUTb 3TOT LLABIIOH .

Mocne nobaeneHus WwabnoHa CETEBOrO YCTPOMCTBA B Tabnuue NnepeMeHHbIX creqyeT yTOYHUTbL MMeHa 1
TUMbI NepeMeHHbIX, KOTOpble NraHupyeTcs BolBOAUTb Ha akpaH (Izm_fl1 un 1zm_fl2). 3to temnepatypeil,
n3MepeHHble Moaynem, u nepegasaemMblie B npubop no npotokony Modbus. NepemMeHHbIE UMEIOT TUM C
nnasatoLen 3ansdaTon.

BriBepuTe ceTeRyHD MEQEMEHHYHD MNK CO3A3ATE HOBYHD x
[Mowek =
ki
— 3
MB110-8A, 16 E
| N @
Hran [ Tun nepeMeHHOR PYHKLIMA YTEHWA PYHKLIAA SAMACK pema AD‘D?:B?HTE KorareHTapwit o
b=
lzm_fl1 Crraeawowe... - 03 - Het - 4 E
lzm_fl2 C rrapawowe... - =03 - Het - 10 %
lzm_fi3 Crnasaowe... - (03 - Het - 16 | &
lzm_fl4 Cnnaeaowe... - 03 - Het - s | g
lzm_fl5 Crnasawowe... - (03 - Het - 28 I E
lzm_fl& Cnnasawwe... - 03 - Het - M @
lzm_fI7 C rrapawowe... - 03 - Het - 40 a
lzm_fl3 Crnasaowe... - 0x03 - Het - 45 Eaﬁ
<Heseifipana > bynemckoe - 0x01 - 0x05 - 0 8 é’
OK
PucyHok 11.9

MepenTn B MeHeaXep 3KpaHOB.
[BOMHBLIM HaXaTWeM MO 3KPaHy OTKPbITb PeAaKTOp IKPaHOB.
W3 bubnmnoTtekn KomnoHeHToB [06aBnTL anemeHT BBoa/BbiBOA (int/float).

OTKpbITb CBOMCTBA AMIEMEHTA U yKasaTb TUN nepemeHHon — BelwecTBeHHbIN. 3aTeM B CTPOKe
lNMepeMeHHas HaXaTb Ha KHOMKY «...».
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5 OWEN Logic — ] *
Fain  Bun  MowSop Cepewc  Pocwwpern  [lomoue
ODOR@DOE - ORI
f Cxens™ | Ixpan "3xpan 17 K | BWOnM0TeRa KOMNOHEHTCS B O x
o
g 9, 5@, 1 - S:v 2] &
H DNeMeHTDI YNpasieHnA i
2
5 ‘ -
= == 1 MeTia
%) B O O , D {; : Ceoi*cTea Beog fessoa (ntffoat)l
T2l |
=] DEEETE =m 14 [22] P
Tunnepemesrod  BewecTeedHbi
3nakce 3
Mocne zanaroi 1
TekcT oo o
MepemenHan
Mepemedkan ana oTofpakeHin
SE: 0% Meper.: 0% ‘CI'II'I'}V: 13% nay: 1% I 03¥: 8% 1. MpnBop He Nog<nicHeH 1. COMg

PucyHok 11.10

9. B Tabnuue nepeMeHHbIX BbibpaTh nepemeHHyto 1zm1 Ha Bknagke RS-485, Cnot1.

10. B none 3HakoB B CBOMCTBaXx arieMeHTa yka3aTb He0OX0AMMOe KONMYeCTBO 3HAKOB ANS BblBOAA 3HAYEHUS
BblIGpaHHOW nepemeHHoNn. B none Mocne 3anATon ykasaTtb KOnmM4ecTBo ApOoOHbIX pa3psagos. B none inuna
ykasaTb obLiee KonM4ecTBo 3HaKoB anemeHTa. B none TekcT go Habpate T1 u noctaBuTb NpoGen ans
OTAEeNeHns 3Ha4YeHns OT TeKcTa

11. B none Pepaktupyemo noctaButb HeT, Tak kak MeHsTb M3MEPEHHbIE Ha MOAYyre 3HaYeHnst TemnepaTyp
Henb3sl.

12. Ha stom HacTpovika ogHoro anemeHTa Beoa/BbiBop (int/float) 3aBeplieHa. [1na ynpoweHus
AanbHenwen paboTel crieqyeT CKONMPOoBaTh ANIEMEHT CO BCEMU HACTPOMKaMu, HaxkaB Ha Hero [MKM n
BblIOpaB B KOHTEKCTHOM MeHio KonupoBaTb (Mnv crieqyeT BoCcrnonb3oBaTecs codeTaHmem knasuw Ctrl + C).

5 OWEN Logic = [m] *
Fain Bwa  [pwbop Cepewce  Pacwwpetun  Momow
DO 0E - AA
f Cxens™ | Ixpan "3xpan 17 K | EWMOMM0TeRS KOMNCHEHTCS B O x
o
g 9, 5@, 1 - S:v 2] &
H DNEeMEeHTDI YNpasieHHA i
2
5 ‘ -
= == 1 MeTia
T 1 s 0 0 , 0 : CeoitcTea Beopfeeeea (ntffoat)2
128 |
==|7
% v [uanason A
+ s KoHtpone [a
T T 2 0 O ? U 1 Marcuraym 65535
Misrearayna 0
¥  KoopamHath &
Ommxa
MakcuransHza ANMHE 3NeMSHTa
SE: 0% Meper.: 0% ‘CI'II'I'}V: 13% nay: 1% I 03¥: 8% 1. MpnBop He Nog<nicHeH 1. COMg

PucyHok 11.11

13. BcTaBuTb CKOMMPOBAaHHLIN 3fIEMEHT NOBEPX CyLlecTBytoLLero, Haxxas NMKM Ha akpaH 1 BbiOpaB B
KOHTEKCTHOM MeH0 BcTaBUTb (MNn BOoCnonb3oBaTbCcs coveTaHnem knaeuw Ctrl + V).

14. Ha BcTaBneHHOM arneMeHTe U3MeHUTb NepemeHHyto Ha lzm_fl2 n 3ameHuTb TekcToBbIN Grok Ha T2.
lMporpaMma roToBa K 3arpy3ske B npubop.

11.4 3agaHne ycTtaBoOK TaMMepoB C 3KpaHa

3agauya — Heobxogumo ynpaenaTb 3agepxkkamu Ob Blink (reHepaTop NpsAMOYronbHbIX MMMynbCoB) U TP (Mmnynbc
BKITIOYEHNS 3afaHHOW AnuTenbHOCTM) € aucnnes npubopa. [MpegycMoTpeTe BO3MOXHOCTb Npeobpas3oBaHus
3afepXeKk B MUNMUCEKYHAbI, CEKYHAbI UNK Yackl. [JononHuTensHO Heobxoaumo oTobpaxaTb 3agaHHyto yctaBky Ob
Ha gucnnee npubopa.
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11 MpumMepbl NPOEKTOB

[ns peanvsauuun 3agayn 6bin BeibpaH MP200.

Xonct NpoeKTa C 3aneMeHTaMn npuBeaeH Ha nnircTpaunn H1XxXe.

11 w ) . ' ' . ' ' o ' — Q1
L RTRIG1 ].I 0 | — I T EEEEEE—S———— 1 S
. . | 5 . —/\’W *oeltn . . . . . d ! ¥ o . . .
N . o R . . o . - oelm . . . . . . . o . P

ez ]

ONMTENbHOCTL OTKM. COCTOAHHA BMC —

t_off_oiink >+

14 L. : | . [ TOFLOAT |- el — Q4
DIV f»——n—'t off blink_s_f|
P : m 1000 | e S
| ANMMTENBHOCTE OTK/. COCTOAHKA B C. )
15 |- [NMTENbHOCTD BKMN. COCTOAHMS B MC — Q5

t_on_bink >4— Write to FB ‘
i : i | e _TO FLOAT |. _ I
-------- H | DIV i; 1 on_piink_s_T|
— « 1 on_blink_s 1000 ” ]
= 1000 — Qﬁ

" |ANMTENBHOCTL BKN. COCTOAHMA B C.

— BpemAa 3afepiky BKMIOYEHWA B MC —

= TOFLOAT Fo—
....... 5 DIV |« t on_ton_s_f
. : 1000 i DIV . 2 t_on_ton_s . 1000 ) ) ] ; _on_ton_s_
...... -
18 | —

BPOH 3afepHKM EKNHO4YSHHA B C.

PucyHok 11.12 — Cxema anroputma

®b5 Blink (reHepaTop NpPAMOYrofnbHbIX MMMynbcoB) M TP (MUMNynbC BKMOYEHUA 3adaHHOM ANUTENbHOCTU)
NPUHMMALOT B KAYeCTBE YCTABOK YMCMa B LIENOYUCIEHHOM chopmaTe C ANCKPETHOCTbLIO 1 MC.

YTo06bI nepecynTaTb yCTaBku Noa HY>XHble eANHNLbI BpeMEHU crnenyer:

* [na OTOOpaXKeHMs 3Ha4YeHUI B CeKyHOax, CneaqyeT pa3fenntb BBegeHHoe 3HaveHne Ha 1000;
* Ang oTobpaxeHust ycTaBOK B MUHYTax CreayeT pas3faenvTb BBeAeHHOe 3HadveHne Ha (60 - 1000);
* [N oTobpakeHus yCTaBOK B Yacax. criedyeT pa3genuTb BBeAeHHoe 3HadveHue Ha (60 - 60 - 1000).

R o
& L eTerRHGET OFAN. COCTERNAR B NG 1
RN T PEATUDEIIRR HEA YETIROE

...... 5 ——ra =
L 14} | — G 4 od |
L = (3 00000 Mc | | [ i““l o] !u_.,| T _I..____
; =t} | mramaere aten. costoa €. | = B L N K TOHN
E_aon 00000 mecll[i5l e v e | ! !ni: l l
— — = ) | - V0 7)) ) T 8 0006 cf—
| =
t _on ooooo wmell® [“v = = 1ollse 0] [0 .0 Farar
I =z rremuiBeTs B CocToaNNN B € = = 4. d
p— [ BIARI0R BRMKHSHUA B WD L + - ]
[zt RN ar
i w1 5. [P et 1 =
F—) i oS =l |
B TR A =—— [o8]

PucyHok 11.13

Ecnn HeobGxoaumo BbIBOAUTL 3HAYEHWE YCTaBKM C AECATUYHBIMW 3HaKamu, credyeT nepeBecTu YMCMo B TUM C
nnasatoLlen 3ansaTon 1 NogennuTb Ha COOTBETCTBYIOLLMIN KOSOMULNEHT.

Mpumep
[nsa nepesoga 2500 munnucekyHa B cekyHabl cnegyet: 2500 mc + 1000 = 2,5 c.
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11.5 NoakntoyeHune NMP200 k OwenCloud yepe3 wnro3 NMM210 no npotokony
Modbus RTU
Byaem cuntatk, 4to NMM210 yxe nogkntoyeH k NMP200 n HacTpoeH aAnga paboThbl.
[ns nogkniodeHna cnegyert:
1. Cosgatb npoekt anga NMP200 8 OWEN Logic.

2. B okHe HacTpoek npubopa 5 3agaTb NapamMeTpbl, Kak Ha UIICTPaLUM HUXe.

Hactpoiika npubopa — O *
=} MpuGop MNonyaynnekckuli weTepderc nepegay aarHbix. AnwHa nudkme o 1200 m (Bes noeTopHTENEA), MOXHD
Skpan NoAKMIYUTE A0 16 yCTpodcTE.
Uack
- HHTequenc"' [@ Croenats noymoruamie  [J1 3aeonckue wacTponkm
=135485, Crior 1, Slave;
Cam, 16 Tun uHTeppeiica:
Mooy nm pacmHpeHiA Homep cnota: 1 -
- Beom Pexum:  Slave -
[}~ AHamoroBsle T
+}- OWCKPETHBIS
- Per Ckopocte: 115200 -
—}- Boixoas
) [uckpeTHbE YemmocTs:  Het -
Yucno cron-Bur: 1 -
BuTol gatHe: | 8 -
10
KommeHTapwi:
MpouwTaTe J3KpHITE
PucyHok 11.14

3. B HacTpomnkax cnota ykasatb agpec 1 n obaBuTb CETEBbIE NEPEMEHHbIE, KaK Ha UNMKOCTPALUN HUXE.

Hacrpoiika npubopa - O X
—|- Mpwioy
pha P W Cam Anpec: 16
KpaH
* Crapwmm perwcTpoM Bnepen Crapwwm Gaittom Bnepen
Yach Float: 2 1 4 3
—}- MhTeptreick
—}-RS485, Cnot 1, Slave Konmexrapwd:
Cam, 16
Momynu pacluvpetna
| - Bxomm + 'ﬁ X Wram: whiar
WMA nepeMesHoi Tun eC perncTpa
[} Anianorossie P Aapec o P Tun:  Llenouwicnenros -
] Ouckperhbie Var C nnaeawwei 3anAToil 513
5 Busom wh/ar Llenouncnentoe 512 PerucTp: 512
(&} lnckpeThbie KorMmeHTapui:
1 ]
MpouwTate 38KpEITE

PucyHok 11.15
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Cnedyem obpamumb e HUMaHuUe, 4YTO NepeMeHHas ¢ nnaeatoLlen 3anaTon (rVar) 3aaHnvaeT gBa permctpa
B namsaTu npubopa (B gaHHOM criydae — 513 n 514).

CospgaTtb 9KkpaH B MeHegkepe akpaHoB 2.8 n gobaBuTb Ha Hero anemeHTbl BBoa-Bbixoa Int 1 Beoa-
BbiBoA Float. lNpuBssaTb kK HUM nepemeHHble wVar u rVar. B HacTpolikax aneMeHTOB A5 napameTpa
Pepaktupyemo cnegyet noctaBuTb 3HadeHue [la, YToObl MMETb BO3MOXHOCTb M3MEHSITb UX C AMCNes
MP200.

CeoiicTea Beca /Beisog (int/float) 1 10 x
B 75
I n t 0 D O O E MeperarHan wWVar [512] -
: Tin nepemetHoi Lienssx
IHakos 4
% Mocne sanAToA ]
F I 0 a t + O 0 . 0 :em-r Jils}
EKCT nocne
Penaxmpyeno Oa
L P = &
Mepemernan
lepemettan aAnA oTobpaxeHuA

PucyHok 11.16
3arpyautb npoekT B [MP200 (Mpn6op — 3arpy3uTb nporpammy B npuéop).

3anTn Ha rmasHyto cTpaHuuy cepsmuca OwenCloud. Ecnu ewwe He 3aperncTpupoBaHbl B cepBrce —
HeobxoaMMo NPOWTY NpoLleaypy perncTpaumu.

MepeiiTv Ha BkNnagky AAMUHUCTPUPOBaHUE, OTKPbITb BKaaky Mpubopbl 1 HaxaTb kHomKy Jlo6aBUTb

oBaBenTe Npubo
npubop ( +'ﬂ' - -

YkasaTb criefytoLme HacTpovKK:

* WpeHtndumkarop — seectn IMEI ceTeBoro wwnto3a (ykasaH Ha kopnyce Lwo3a);
*  Tun npnbopa — BbI6paTh TMN MpounssonbHoe yctporcteo Modbus;

* Appec B ceTu — ykasatb agpec 1;

* HasBaHue npu6Gopa — BBeCTM Ha3BaHWe NpnMbopa;

* YacoBoM Nosic — yka3aTb HYaCOBOW MOSIC, B KOTOPOM Haxogutcsi npubop.
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AobasneHune npubopa

WaenTudgunkatop* Beegwute IMEI| ceTeBoro wmwo3sa

Tun npubopa* MpowssonbHoe ycrpolcreo Modbus M
Appec B ceTu* 1 ‘
3aBofCcKOW HOMep Llenoe, He bonee 17 3HaKoB
HasBanwe npubopa* ‘ MP200 ‘
UacoBoii noac* ‘ GMT+3:00 v

BpewmA Ha CTpaHuUe npubopa 6yaeT CMelLaThca B
3aBUCMMOCTI OT 4aCOBOr0 NoRCA.

OTMEHMTE JobasnTh

PucyHok 11.17

10. Haxatb kHoNKy [lo6aBUTb.

11. Haxartb Ha Ha3BaHue npubopa, 4Tobbl NEPENTN K €ro HaCTPOMKe:

[sGIeEE Monbsosateny  Mpodwnb KOMRaHWW

TWn, Ha3saHwe, pacnonoxeHne Npriopa U KAEHTGMKETO] Q, | Katercpui... 4+ JoGasuTs npuGop
Crnmncok NprBopaes KoMAaHW. BribpaHb Bce KaTeropnu.
Mokazaksl 33ANCAN-6 WsE 6
HassaHwne NMpuGop Wgentndmratop O6HoBNEHD
© K cCloud MK uepes Modbus TCP 6AT7.00FFE:63 TOMBKO YTO m
np200 Mpow3sonsHoe yerpoicTeo Modbus 11122333 m

PucyHok 11.18

12. Ha Bknagke O6Lwwee/O6WwmMe HACTPOMKM yKasaTb CKOPOCTb onpoca u HacTponkn COM-nopTa npmubopa B
cooTBeTcTBUM ¢ HacTporikamu B OWEN Logic. HaxaTtb kHonky CoxpaHuTb Anst NPUMEHEHNS HOBbIX
HacTpoek. B crnyyae HeobXoaMMOCTN MOXHO U3MEHUTb U ApYrne HaCTPOWMKM (Hanpumep, Nep1og onpoca).
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OBeMe HECTPORKK HacTpORKY PACNONMKEHWR HE KapTe
Terylwmid ngeHTUduKaTop 11122333
Tun npuGopa MpoussoasHoe yorpoiceso Modbus
HobbiiA naeHTudrkaTop =5h-Lumios =>NEL TUTE == MAC5
3aBoJcKoM HoMep Liznoe, HE & SHOE
HaseaHwe npubopa* NP200
Yacosoi noAc* GMT+3:00 v
EpemA Ha cTpaHMLE NpBopa BYAET CMELLETLCR 5 38EMCMMOCTIM.ON Y3C08070 NORCE
Bpema xpaHeHWA apxuBa™ S0 AHER
“OnepaTWBHLIA" Nepuog onpoca* 15 [
MiHTepsan Onpoca onepansHuiX NapaMeETpos
"KondurypaumoHHeli" nepuog onpoca* 15 a4
WiHTEpSan onpaca KoHQUnyPaLMoHHLIX NapaMeTpos
"¥npasnaowuid” nepuog onpoca* 15 e
WMHTepsan onpada YMPaENReMbix NapaMeTpos
Cropocte COM-nopra* 115200 T
AnnapatHoe RTS/CTS cornacosaHwe
Hlenone30EaTe aNnNapaTHoe RTS/CTS corngcosaHne Npn DBmere yepes R5-232,
Hacrpoitka COM-nopTa* aNT v
—
Apgpec B ceTi™
TalimayT MEXAY CUMBONAMN* 100 hac
TalimayT BCero cooSWEHNa* 10 hAC
Mpotoron Modbus* RTU v

PBBPELLIBTI: MNAKETHOE YTEHWE
ET TPYTINHPOEIT: 5

Cicrema byge

ConipaHinTh
PucyHok 11.19

13. Ha Bknagke MapameTtpbi/HacTpoiku napameTpoB Modbus no6aesuTte napameTpbl Bpy4yHyto. Cnegyer
obpaTUTbL BHUMaHMe, 4YTO agpeca PerncTpoB yKasbiBaloTCS B LUECTHAALATEPUYHON CUCTEME — NOITOMY
UCMOorb3yeMble 3Ha4YEHUS OTNIMYAKOTCS OT TeX, koTopble npuBegeHsl B OWEN Logic — 512 (DEC) = 200
(HEX).
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Ynpaenerne npwbopon: NP200 i
Oouwe Cobbmvn  EIEERS
acTpolika napameTpoe Modbus
fofiasuin wfm YIANWTH BCE napaMerpal T MMNopTWpOBaTh..

Kog PYHKLAA PYHKUNA Apgpec Popmar MopAagok XpaHeHWa OToGpaxkaemas eguHMLA

napameTpa 4YTEHWA 3anncK pervcTpa XpaHeHUA 6aiAT W3MEREHMA Hazpanwe

rvar 03 16 201 float MaagLunia 6T caaan none: 3 undp nocne To4kK, 623 FLOAT & i
EAMHIY

WVar 03 06 200 ulnt1e WA2AWMIA S2NT C23A1 none: 3 LWDP nocas Touky, 623 NT 7 @
EAMHINY

PucyHok 11.20

14. TlepenTn K NPOCMOTPY 3Ha4YeHUI NapameTpoB npubopa. N3meHnTb 3Ha4YeHNss NepeMeEHHbIX C gucnnes
MP200 n HabnopgaTb cooTBeTCTBYOLWME M3MeHeHns B OwenCloud.

15. B cny4ae Heo6X0aAMMOCTN N3MEHEHUS 3HAYEHWUI crneayeT NepenTn Ha BKNaaky 3anucb napaMmeTpoB.

MP200-24.4.2.0 oBHOBNEHO gy
TCABKO YTO
MNapameTpo EEEETGITTTNE §[s TWEHbI GhIT armch B
Kog napameTpa MNapameTp 3HayeHWe
rvar rvar 5.500
wvar wvar 9.000
PucyHok 11.21

11.6 Npsmoe nogkntoyeHue NMP103 k OwenCloud

[nsa npubopos Ha HOBoW nNnaTtopmMe JOCTYNHO npsamMoe nogkntodeHme k OwenCloud.

[ns npsamoro nogkntoyeHns npubopos Ha Hoson nnatcopme kK OwenCloud MOXHO BOCNONb30BaTLCA OOHUM U3 ABYX
OMMCaHHbIX HWXe cnocoboB.

Cnocob6 1. [lobaBneHne npubopa B OwenCloud kak «Mx210 4yepe3 Modbus»
OaHHbIi npumep nogpasdymeBaert, YTo MP103 HacTpoeH Ans paboTbl M MOAKIIOYEH K CETU.

Ona nogknioveHusa NP103 k OwenCloud cnenyer:
1. MNogkntounTs MP103 k MK 1 co3gatb NPOEKT.
2. YcrtaHoBuUTb Napornb 4.6 Ans goctyna K npubopy.

3. B okHe HacTpoek npunbopa 5 paspewmntb goctyn k OwenCloud.
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HacTtpoiika npuéopa

—} MNpwuSop

= O X

MepereHHan

TncrpeThbii pesxm
—]-Bxon &
AHANOroBLIA pexMM

JncrpeThiii pexm

Mamepettbie 3Ha4eHnA
—I- Modbus Slave

OwenCloud
Hacrpoitkn nopra RS-485
Apucwe
Batapen
—|- CeTeBrie HACTPOMKN

i Hactposiku Ethernet

Cratyc npubopa
MNapone
- Yack

Memynu paclumperua

MNpasa yoanénnoro poctyna ws OwenCloud

HacTpoiiku nopkniouenna k OwenCloud

IocTtyn k permctpam Modbus
Modbus pericTp: 703

Mg IHaueHne
() Amcrkpethbie Bxons MonknieueHke K OwenCloud Brn. < He BolfpaHa =
(4} BuicTpuie anckpeTHble Bx0L Cratye nogniouernn K OwenCloud < He Beifpana >
Quckperhsie somxons Ynpaenenue ot OwenCloud < He BolfpaHa =
[+ Ouckpethblie WHM-sbixonb!
Wromkauma
[#}- [IMCK PETHO-GHANOMOBLIE BXOOLI
—|- Modbus Slave
Npasa yaanéunoro poctyna us OwenCloud
OwenCloud
Hactpoiiku nopra RS-485 |
Lprowe
Batapen |
—| CeTeBrie HAaCTpOiiKN
Hactpoiku Ethernet
HacTpoiiku NoaKmoYEHHA K OwenCloud: | I _ —
Cratyc npriopa : Momcmouetne k OwenCloud
Mapane Modbus pervcTp: 35
Yacsl
Meomynu paclumpetna
3aKpRITE
PucyHok 11.22
PaspewunTtb yaaneHHbIn goctyn K peructpam Modbus.
HacTpoiika npuéopa — O b4
AHANCroBLIA pesxmuM * Wima 2HaueHne MNepemeHHanA |
LMCKPETHEIR PEXMM Paspelwerne KoHPHUrypHpoBaHUA Pazpewero < He BeifpaHa > |
—}- Bxon. 5 | ¥mpasnerme m;annc; 3Hau—er—mﬁ Pazpeweno < He BblﬁDaHa_b' y
ApanoroBsii pexit octyn & perncmém Modbus M < He BoIGpana >

JEKpbITE

PucyHok 11.23

CospaTtb ceTeBble nepemMeHHbIe 1 3anporpamMmmnpoBaTb NTOrMKY X USMEHEHUA.

3arpysutb nporpammy B NP103 (Mpubop — 3arpy3ntb nporpaMmmy B npuéop).

3anTn Ha masHyto cTpaHuuy cepsmca OwenCloud. Ecnv ewe He 3apernctpMpoBaHbl B cepsuce —
HeobxoaMMo NPOWTY NpoLeaypy perncrpaumu.

MepeiTv Ha BkNagky AAMUHUCTPUPOBaHUE, OTKPbITb BKaaky Mpubopbl 1 HaxaTb kHormky Jlo6aBUTb

npubop

YkasaTb cneaytoLye HacTPONKH:

( o= lobaBWTE NpuGop

* WpeHTndmkarop — Beectn IMEI ceTeBoro wwnto3a (ykasaH Ha kopnyce Lwo3a);
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11 MpumMepbl NPOEKTOB

Tun npubopa — BbIOpaTs TMN MpousBonbHoe ycTponcTeo Modbus;
Appec B ceTu — ykasaTtb agpec 1;

HasBaHue npubopa — BBECTU Ha3BaHWe Npubopa;

YacoBoM nosic — ykaszaTb 4aCOBOW MNOSIC, B KOTOPOM HaxoauTcs npubop.

[obasneHue npubopa

Tun npnbopa¥* ‘ Mpow3BsonLHBIA Npyeop Modbus " ‘

NaeHTundunkarop* ‘ MO ORI ‘

Beeaure IME| wnto3a MMV210 uav 3aBOACKOM HoMEp
[ME210 /f1B210

Appec B ceTn* 1

3aBogCcKON HOMep

HasBaHne npunbopa* rnpP103
KaTeropwmmw v
YacoBoii noac* GMT+0:00 =

Bpema Ha cTpaHwue npubopa 6YaeT cMellaThcs B
3aBACMOCTY OT 4aCoBOro NOACA.

OTMEHWTE [o6aBuTb

10. Haxatb kHonky [lo6aBuTb. OTKpoeTCs MHTEPENC 0bLLMX HAacTpoek Npubopa.

PucyHok 11.24

11. BBecTu naponb un Heobxogumble HacTponkn onpoca OwenCloud.
12. Haxatb kHonky CoxpaHuUTbA1S MPUMEHEHUS HOBbIX HAcTpOeK.

13. Ha Bknagke MapameTtpbli/HacTpoiku napameTpoB 400aBUTbL NapaMeTpbl BPYYHYH B COOTBETCTBUM C
3agaHHbIMK B [TP103 ceTeBbIMK NepemMeHHbIMU. CneayeT o6paTUTbL BHUMaHUeE, YTO agpeca perMcTpoB
yKa3blBaKOTCA B LIECTHAALATEPUYHON CUCTEME — NMOITOMY UCMOSb3yeMble 3HAYEHNS OTIINYAKOTCS OT TeX,
koTopble npuBegeHbl B OWEN Logic — 512 (DEC) = 200 (HEX).

14. Banyctutb B padoty MNP103.

15. TlepenTn K 3BMEHEHWIO 3HAYEHUI ceTEBLIX NepeMeHHbIX NMP103 n HabntogaTb COOTBETCTRYOLLME
nameHeHns 8 OwenCloud.

NMPUMEYAHUE .
El MapaMeTpbl MOXHO He [OGaBNATL BPYUYHYIO, @ 3KCMOPTUPOBaTh (hain *.json

[nsa akcnopta koHdurypaumm napametpos Modbus npubopa cnegyer:

1. CospgaTb NPOEKT C HAacTpoiikamu B pexxumMe Slave 1 ceTeBbIMM NepeMEHHbIMU.

2. BbibpaTb B rmaBHOM MeH0 PacwumpeHnsa — dkcnopt ycTponctea B OwenCloud.
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11 MpumMepbl NPOEKTOB

B oTkpbIBLLIEMCS MEHIO BbIOpaTh pacnornoxeHne u 3agatb MMs danna B popmare *.json.
[o6aeutb npndop B OwenCloud, Kak onMcaHo BhiLLe.

5. Ha aTtane HacTpoliku napaMeTpoB HaxaTb Ha Bbinagatowmii cnucke MMnopTupoBaTth 1 BbiGpaTh BapuaHT
3arpy3utb us JSON.

6. B oTkpbiBlWEMCHA MeHI0 BbIOpaTh paHee co3aaHHbIN hann B hopmare *.json.

7. HaxaTb kHOMKy 3arpy3uTb napaMmeTpbl.

Cnocob6 2. [lo6aBneHne npubopa B OwenCloud kak «ABToonpeaensieMblie npubopsbl
OBEH»

[aHHbIn npumep nogpasymesaet, 4to [NP103 HacTpoeH ans paboTbl M NOAKITHOYEH K CETU.
Ins nogkntoveHus NP103 k OwenCloud cnegyer:
1. BbInonHutb nyHKTHI 1-8 cnocoba 1.

2. YKasaTb criegytoLine HacTPOnKu:

WUpeHTudukaTop — BBECTU 3aBOACKOM HOMeEpP Npubopa;

Tun npnbopa — BbIOpaTh TN ABTOONpeaenembie npudopbl OBEH,;
Appec B ceTu — ykasaTb agpec 1;

HasBaHue npunbopa — BBECTU Ha3BaHWe Npubopa;

YacoBoM nosic — yka3aTb 4aCOBOW MOSIC, B KOTOPOM Haxogutcsi npubop.

[obaeneHue npubopa

Tun npnbopa* ‘ Mpow3sonsHB npybop Modbus V ‘
NaoeHTndukarop* ‘ K e DX, ‘
Beegvte IMEl wmo3a NMMV210 nan 3aB04CK0R HoMep
[ME210/ NB210
Apnpec B ceTn® 1
3aBofCKON HOMeEp
HaseaHwe npnbopa* rMnpP103
KaTeropmmn v
YacosoW noac* GMT£0:00 i

Bpema Ha cTpaHvLe npubopa 6y4eT CMeLATLCE B
33BMCUMOCTY OT YaCoBOro NoAca.

OTMEHWNTE JobasnTh

3. HaxaTtb kHonky [lo6aBuTb. OTKpoeTca MHTepdenc obLmx HacTpoek npubopa.

PucyHok 11.25

231



11 MpumMepbl NPOEKTOB

BeecTn naponb 1 Heobxoanmble HacTporkn onpoca OwenCloud.

HaxaTb kHonky CoxpaHuTbAS MPMMEHEHUS HOBbIX HAacTpoek. B crniyyae Heo6XxoauMoCTu MOXKHO
NU3MEHUTb 1 Apyrne HacTPOWKK (Hanpumep, nepuog onpoca).

3anyctutb B paboty NP103.

MepenTun K n3MeHeHUI0 3Ha4YeHU ceTeBbIX NnepeMeHHbIX MP103 n HabnoaaTb COOTBETCTBYOLLME
nameHeHns B OwenCloud.

El NMPUMEYAHUE

npubopa

Craryc nogknto4vyeHusa Kk OwenCloud

3HadyeHve napameTtpa Ctatyc nopgknto4deHuss K OwenCloud moxHO cuutate no Modbus wnu npusssatb
nepemMeHHyo Nonb3oBaTenbCKon Nporpammbl. OnncaHve napameTpa NpMBeaeHo B Tabnuue Huxe.

B 3ToM cnocobe BLIBOAATCA He TONbLKO ceTeBble NepeMeHHbIe, HO U BCce AepeBo NapaMeTpoB

MapameTpbl He OByayT AOCTYNHLI ANA pefakTupoBaHus. B cnyyae nuameHeHus nporpaMmmabl
nonb3oBarens (4o6aBreHne HOBbIX CETEBbIX NePeMEHHbIX, U3MEHEHUs1 UX Ha3BaHWUA U TA.), ANA
KOPPEeKTHOro oTobpaxkeHUs aKkTyanbHbIX NapaMeTpoB Heo6xoaumMo yaanuTtb npubop ns OwenCloud n
[06aBUTL ero kak «ABToonpegensiemblie npu6opsl OBEH» 3aHoBO.

Tabnuua 11.1 — Bo3amoxHble cocTossHUA napameTpa «Ctatyc nogknroyeHmnsa kK OwenCloud»

CocrosiHue 3HayeHue OnucaHue
HeT coeanHeHus 0 BbikntoyeH obmeH ¢ OwenCloud
WaoeHTudunkaums 1 YctaHaBnuBaetcs nogkntodeHme k OwenCloud
PaboTa 2 OwenCloud ynpaensieT npubopom, onboK HET
Owmnbka cetu 3 Mpnbop He MOXET ycTaHOBUTL coeaunHeHne ¢ cepeepom OwenCloud
HeTt napons 4 He ycTaHoBneH naponb Ha npmubop

11.7 YnakoBKa/pacnakoBka 6uTt/uenbix yucen

3agaya — HeobOxoQMMO CYUMTbIBATb COCTOSIHME BXOO0B np|/|6opa N BbIBOOUTb Ha 3KpaH COCTOAHUE BbI6paHHOFO

BXoga.

Ha UnnicTpaunm HMXe npmnBegeH XoricTt rnpoekta ¢ ncnonb3oBaHMeM MaKpoCOB N3 MeHeIXXepa KOMMNOHEHTOB 3.10m
HaCTpOVIKM CBOJWCTB 9/1eMEHTOB BblBOAA Ha 9KpaH.

. (o]
AR BM_in1 | In_to_Vart
|12 «— bm bm| «—| Macka 3HayeHue 4.—.‘—<:]
— [I] ——f Shift n_in +——| Homep Bxoga
13 DI_1 MHBepTMpOBAaTh
Dl 2 - B
| D3 B x 0400 B bl K e
|14 Dl 4 : &
Dl 5
DI B
|5 Dl 7 Cooficron Booa fewmon frtffloat)1 CeoiicTea Beoa femeon (Boolean)1 = x
= ¥= il -=a l |
A Dl 8 v [wanacson kel kg
— Karrpons e ~ KooppHamns
[[e— B2535
|6 M.WM:’ i K 3
~  KoopmwaTs ¥: 1]
— % 0 MapameTpet
—— ¥ I W
v I . NepemerHan i]
IT [lenersarman [rin ] Tewet "True" Bxn
:: e Tewer "False” Boxn
e et i 3 o TekeT oo
TexcT oo [ Texet nocne
I 8 ;ef“' i ) Pegakmapyema Her
] ;ﬁ OrnHa 5

PucyHok 11.26
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11 MpumMepbl NPOEKTOB

11.8 O6paboTKka GUTOBLIX NEPEeMEHHbIX C MOMOLLLIO MAaCKM

3apava — no curHany BbIXOAb! BKOYAOTCA UMM BbIKNtoYatoTcs. Ecnu peanusyeTtcs gononHuTensHoe ycrnosne —
cpabatbiBaeT Bxog 1, TO Bbixogbl 2, 4, 6 1 8 OOMKHLI MPUHMMAaTL UHBEPTUPOBAHHOE COCTOSHWE OTHOCWUTENbHO
TeKyLLero.

[na 3agaHva cOCTOSIHWUIA BbIXOAOB CriefyeT UCMOomnb3oBaTh MakpoChl U3 MeHemxkepa komnoHeHToB 3.10 — BOOL _
INT nINT_BOOL.

[ononHuTtensHoe ycnosue gaHHOro npmmepa MOXHO peannsoBatb C NOMOLLBH nobuTtHoro mckniodeHna XOR. B

KayecTBe Macku MOXHO BOCMOSIb30BaTbCA LienovmcreHHon koHctaHTon — 170 (10101010 B gBONYHOM BMAE).

Xoncrt NpoeKTa B peXXnume CUMynaumm npuBeaeH Hmxe.

0
11 -4 :
i INT_BCOLA Qt
BOOL_INTH = 0 |
e St o, o SEL | 170-170IN (01=15) ouTol 1 a2
170 outoz,
i 1 yor } ouTo3|”
=== 170 e
70.1
1NO3 170 ,1 1] ff} =l Q3
e ouTos|” |
L — 1
INO5 4
outosll Q4
e ouTor”
0
INOT [ =2
ouTos| . Q5
i ouUTo9
= 1
| inog
OUT10}~ Q6
IN1D o
INTA = L oz
OUT12|
|12 o
IN13 E 1108
OUT14|—
IN14
OUT45|
IN15
OUT16|~
NG

PucyHok 11.27
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12 Asbik nporpammupoBanns ST

12 fAsbik nporpammupoBaHua ST

ST (Structured Text) - 3TO TEKCTOBLIN S3bIK BEICOKOrO YPOBHS. FABMSIETCS OOHUM U3 MATU S3bIKOB, NOAAEPKUBAEMbIX
ctaHgaptom MOK 61131-3.

B Owen Logic goctynHo co3gaHne yHKUMIA U yHKLMOHArbHbIX 6r10koB Ha s3bike ST.

* CuHTtakcmc 12.1

e Twnbl gaHHbIX 12.3

* KoHcTpykumm a3bika 12.4

* CucremMHble pyHKUMKM 12.5

* CucrteMHble pyHKUMOHaNbHbIEe 6roku 12.6

12.1 CuHTaKcuc

KntoueBble crosa MOryT ObITb BBEOEHbl B CMMBOMAXx BEPXHEro n HWXHero perncrpa. I'Ipo6er|b| n Ta6yJ'IFILI,VIFI He
BIINAKOT HA CUHTAKCUC N MOTyT ObITb MCNONb30BaHbI Be3ae.

MmeHa nepeMeHHbIX, (PyHKUNA 1 (PYHKLMOHAarbHbIX 65TOKOB MOAYMHSAIOTCA CriedyoLwmMM npaBunam:

*  msa He [OMKHO codepkaTtb NPobenoB 1 cneLcnmBoros (Hanpumep, !, @ u T.4.). VckntodeHne — cnmBorn
HWXKHero nogyepkmeaHus (_);

*  VIMs JOMKHO HauMHaTbCs ¢ OYKBb;

*  Msa nepeMeHHOn MOXET coepKaTb TOIbKO BYKBbI NATUHCKOrO andasuTa;

*  Msa He 0OMKHO coaepKaTb HECKONbKO CUMBOSIOB HVXKHEro nogyepkmBaHus(_), pasMmeLleHHbIx nogpsa (T.e.
ums i__Test HepgonycTumo, a ums i_Te_st - gonycTtumo);

* Pernctp nmeH oo6bekToB He yuntbiBaeTcs (ITest n iTEST Gynet MHTEpNPETUPOBATLCS Kak OAHO U TO Xe UMS);

* Ha gnuHy MMeHn He HaknagbliBaeTCsl HUKAKUX OrpaHuyeHui;

*  Msa He gomkHO coBnagaTh C OAMH U3 3ape3epBUPOBaHHbIX KModeBbIX cros (Hanpumep, VAR, INT, u 1.4.);

* PekomeHayeTcd Ans MIMEH NepeMeHHbIX UCTONb30BaTh BEHIEPCKy HoTauuo u ctunb lowerCamelCase.

12.1.1 Ucnonb3oBaHue (pyHKUMNA B APYrUX aneMeHTax nporpamMmmbl Ha ST
®PyHKUMIO MOXHO BbI3BaTb B OPYron pyHKUMM unun ¢yHKUMOHaNbHOM ©Onoke. [ns 3TOro Hy>XHO MCMonb30BaTb
cnegytowmmn popmart (HedpopmanbHbIv BbI3OB):
Ums ¢pyHKUUU (MepeduciieHue Yepes 3arnsmyr exo008 (hyHKUUU)
Mpumep
FUNCTION rFunl: REAL;
VAR INPUT
rInl : REAL;

rIn2 : REAL;
END VAR

rFunl := rInl + rIn2;

END FUNCTION
EcTb cyHKkuma rFun:
Ee BbI30B B pyHKLMM rFFun2 GyaeT BbIrmMsageTh crnegyowmnm obpasom:
FUNCTION rFun2: REAL;
VAR _INPUT
rInl 0 : REAL;
rInfl 1 : REAL;

rInfl 2 : REAL;
END VAR

rFun2 := rInl 0 * rFunl(rInfl 1, rInfl 2);

END_ FUNCTION

®dyHkumsa rFun2 Oyget Bo3Bpallatb YMcno, paBHoe npoussedeHuto rin1_0 Ha cymmy rinf1_1 u rinf1_2, koTtophle
3a[alTCa Ha BXo4e 3TOM YHKLMMN.
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12.1.2 Ucnonb3oBaHne ogHOro PyHKLUMOHaNbLHOro 6ynoka B Apyrom
OKk3emnnsapbl 04HOro PYHKUMOHAaNbLHOro 6noka MoryT BbITb Co34aHbl B 4PYroM yHKLMOHaNLHOM 6rioke, a UMEeHHO B
obrnacTtv o6baABNEHNS NoKanbHbIX MepeMeHHbIX B hopmMare:

(kpaTkoe o603HavYeHue):(MMa PyHKLUMOHaNLHOro 6noka)

Mocrne cosgaHua ak3emnnspa (yHKUMOHANBHOTO Oroka MOXHO HauuHaTb paboTy ¢ ero daHHbiMU. Bxoppl
aK3emnnspa 6rnoka 4oCTyMNHbI AN 3anncu M3BHe. Bbixodbl — AN YTEHUs.

BbI3BaTb 9k3eMnnsp MOXHO Mo-pasHomy. B kauecTBe npvmepa pacCMOTPMM BbI3OB CYETYMKA AM1s NPSMOro CYeTa,
KOTOPbIV CO30aeTCA Kak LWabrnoH npu co3gaHnm yHKUMOHanbHOro 6noka.

1. Yepes popManbHbIi BbI3OB:
FUNCTION BLOCK fb2
VAR INPUT

xIn : BOOL;
END VAR

VAR OUTPUT
xAlarmMax : BOOL;
udiQ : UDINT;

END VAR
VAR

fbl : functionblockl; //obbaBieHue sK3eMIJIgApa OYHKIMOHAJIBEHOTO OJIOKA
END VAR
fbl (U := xIn, Q => udiQ); //BH30B 3K3eMIJApa OQYHKIMOHAJIBLHOTO OJIOKa
IF fbl.Q > 10 THEN

xAlarmMax := TRUE;
END IF

END_ FUNCTION BLOCK

NMPUMEYAHUE .
O6patute BHMMaHWe Ha cneuudmnyeckmin onepaTop KONMpoBaHNS 3HAYEHNSA U3 BbIXOAHbIX

nepemMeHHbIx 6rioka («=>»).

2. Yepes oBpalleHue K Bxogam/Bbixogam QYHKLMOHaMNLHOro 6rioka (06bsBMneHne NnepemMeHHbIX aHanornyHoe):
fbl.U := xIn; //3anmch OaHHBX Ha BxXon OB
fbl (); //BEI30B sK3eMIApa QYHKUMOHAJBHOTO OJIOKa
udiQ := fbl.Q; //uTeHme BrIxOIa B%k3eMisgpa OB
IF fbl.Q > 10 THEN
xAlarmMax := TRUE;
END IF

Ha Bbixoge fb2 Oyget nHamkaums npesbiweHnst 10 MMMYNbCOB M HAKOMITEHHOE 3HAYEHNE CYETUMKA.

NPEAYNPEXOEHNE
O6baBNATb 3Kk3eMnNAp MYHKLUMOHaNLHOro bnoka B Tene yHKLMN Henbas.

NPEOYNPEXOEHUE
B cdyHkunoHansHoM 6rnoke Ha ST makcumansHas BrOXeHHOCTb BnokoB — He 6onee 8.

NPEQYNPEXOEHUE
®yHKuMoHanbHble 6rnokn Ha ST He nogaepxmBatoT nepemeHHble Tuna RETAIN.

NPEOAYNPEXOEHUE
®yHKuMoHanbHble 6riokn Ha ST pesepBupytoT Mecto B namaTu M3Y nocne nx gobasneHns B 6ubnuoteky
NnpoekTa, HE3aBMCUMO OT TOFO UCNONb3YHTCA OHM B MPOEKTE NN HET.

SEASESES)

12.1.3 KommeHTUpoBaHue B peaakrtope ST

Pepaktop ST B Owen Logic noggepxuBaeTt pyHKUMIO KOMMEHTUpOBaHMS. [JOCTynHbI ABa TUNa KOMMEHTapUeB:
1.  OpHocTpoyHbIn. Ero mapkepom aBnsieTcs ABonHOM crietd — //

2. MHorocTpoYHbIi. Ero mapkepom ABnseTcs:
* (* — Ha4ano KOMMeHTapws;
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12 Asbik nporpammupoBanns ST

e *)— KOHeL KOMMeHTapus.

12.1.4 KonupoBaHue anemeHTOB Ha ST Mexay npoekTamMum

[ns konupoBaHus KOMMNOHEHTOB Ha ST Mexxay NpoekTamu creayer:
1. BblgennTtb Ha cxemMe UCXOAHOrO NpoeKTa Te arieMeHTbl Ha ST, KoTopble HE06X0AMMO CKONMPOBAaTb.

2. CKOﬂMpOBaTb Bbl6paHHbIe 3NEMEHTbI C NOMOLLbIO codeTaHusa knasuw Ctrl + C nnmn ¢ nomoLbto
KOHTEKCTHOIo MeHHo.

function2l
—_— i tVariabl
AR e II M Cospate makpoc  Ctrl+M
# Pegaktupoeats
. ¥apawTe
functionblock21l
T ol ﬁ Kenupoeate
fﬁ BcTaeuTe

T ) CeolicTEa

PucyHok 12.1

3.  OTKpbITb MPOEKT ANt BCTaBKM CKOMMPOBAHHbIX 31IEMEHTOB.

4. BcTaBuUTb aNeMeHTbl Ha CXeMy BTOPOro NPOEeKTa C MOMOLLbI0 coveTaHus knasui Ctrl + V unu ¢ nomoLubio
KOHTEKCTHOTO MEHIO.

B pesynbrate B OGuOGNMOTEKY KOMMOHEHTOB MpOEKTa B COOTBETCTBYWOLWMIA pasgen [obaBaTca LwabrnoHbl BCEX
CKOMUPOBAHHbIX 3NIEMEHTOB.

| i NMPUMEYAHUE

1. Ecnu B 6MbnunoTteke KOMMNOHEHTOB HET rPynnbl, KOTOpas Oblna ykaszaHa 4s1s CKONnMpPOBaHHOMO
KOMMOHeHTa, oHa byaeT co3gaHa.

2. Ecnu rpynna CKonnMpoBaHHOIo KOMNOHeHTa He yKa3aHa, LwabnoH 6y,qu nobasrneH B nanky ,U,pyroe.

|_|pVI KONMMpoBaHMN COXPaHAKTCA BCe CBA3M MeXxay BCeMU KOMMOHEeHTaMW, KOTOopble BoOwWM B onepauuto
KOnnpoBaHUA.

® NPEAYNPEXOEHUE

Ecnu kakon-nmbo 13 CKONMpOBaHHbIX 3NTIEMEHTOB COAEPXKUT OLLNOKY, BCTaBKa 3/IEMEHTOB Ha CXEMY MpOoeKTa
Oyner oTMeHeHa.
OTobpasnTcsa coobuieHne 06 owmnbke ¢ ykasaHMeM MMEHN HEKOPPEKTHOIO 3f1EMEHTA.

OWEN Logic ®

Komnosent functionblockl ke nogoepxmreaeTca B
AAHHOM AOKYMEHTE,

PucyHok 12.2

I'Ipoqme KOMMOHEHTbI 0To6pa3mcq B GMOGNMoTEKE KOMMOHEHTOB B COOTBETCTBYHOLUMX pasgenax.

12.2 [lokymeHTUpOBaHue B peaaktope ST
Pepaktop ST nogaepxuBaeT PyHKUMIO JOKYMEHTUPOBaHMUS.
MapkepoM 0OKYMEHTUPOBaHUS ABMSIETCA TPONHOM cnawd «///».

HokymeHTnpoBaHue gobaenseTtca Hag obbekTamu: obobsBneHe PyHKLMKN / (YHKLUMOHaNbLHOro 6rnoka, oobaBneHne
BXOAHOW / BbIXOOQHOW NEPEMEHHOMN.

Tern ansa LOOKYMEHTUPOBaHUA nepeyncneHbl B Tabnuue Huxe.
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Ter

OnucaHue

<Description>..

.</Description> | OnucaHune sanemeHTa nporpammsbl (QyHKUUKN, PYHKLUMOHANBHOrO Grnoka,
BXOAHOW N BbIXOAHOW (TONbKO A58 (PYHKUMOHanbLHOro 6rioka) nepeMeHHomn)

<Author>...</Author>

Nmsa cosgatens dyHKunmM unmn gyHKLMOHanbLHoro 6noka

<GroupName>.

..</GroupName> | ms rpynnbl Ans rpynnnpoBkn OyHKUMK nnn pyHKUMOHanNbHoro 6roka B
BnbnnoTeke KOMNOHEHTOB

<OutputDescription>...
</OutputDescriotion>

OnucaHune Bbixoga (PyHKLUK

<Password>...</Password>

Maponb Ana goctyna B 6ok

MHdopmMaums M3 TeroB AOKYMEHTMpoBaHMS OyaeT oTobpaxaTbCs B CHUMMNETax Mpu Bbi30Be (QYHKUMM UK
dyHKUMOHanbLHoro 6rnoka.

/ /nepeui
xStartHol
*EndHold1

/ feTopon
STAGE2 f)ﬁ

xStartHol
xEndHold2

b xStart
1@ rPv_in

% D rspRF

1@ rSpEnd

1D udiHoldTime
15 rSpsStart
D rsp_out

"© xStartHold
?@ xEndHold

JokymMmeHTUpoB

aHue hyHKuUn

-

FUNCTION_BLOCK Sp_ch /// BoqMcnsHWe YCTABKW Wara perynaMpoBaHna

VAR_INPUT
VAR_INPUT
VAR_INPUT
VAR_INPUT
VAR_INPUT
VAR_INPUT
VAR_OUTPUT
VAR_OQUTPUT
VAR_OUTPUT

#Start: bool
rPv_in: real
rSpRF: real
rSpEnd: real
udiHoldTime: udint
rSpstart: real
rSp_out: real
x5tartHold: bool
xEndHold: bool

PucyHok 12.3

I
fllfn'r
el
il
1!
1
1!
1y
1

Paspewenne Ha paboTy GaokKa
HameperHoe IHaYeHMe
BxogHas ycTaska

KoHEéYHaA yCTaBxXa wara
Bpema Buioepwki

HavanoHar YCTaBka wara
BuixogHaa ycTaBKa

©aar HBYENa CT3AWM BHOSPRKK i
®nar OKOHYAHHA CTAfWM BbigepwKH

///<Description>lpeocbpasoBaTesib CONPOTHBIIEHNI B TeMmrneparTypy (Pt1000)</Description>
///<OuptutDescription>Temneparypa</OutputDescription>

///<Buthor>0

BEH</Author>

///<GroupName>TeMmnepaTypHb naTumku</GroupName>

FUNCTION f P

VAR INPU

T1000: REAL; // byHrKUMAG OJg9 OaTuMka TepmoconporusjieHus PT1000

T

///<Description>Conporusnenumne</Description>

R

END VAR

REAL;

Mocne nMrnopTa B MeHeaXXep KOMMOHEeHTOB OnncaHne (*)YHKLI,I/II/I 6yp,eT npencrasfieHO B COOTBETCTBUU C YKa3aHHbIMU

Teramu goKyMeH

TUPOBaHMU:
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[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: AHanoroesle NpecBpasoBaHNa
E_ 1 9
//{<GroupName>
P

/{{<Description= e var_input

Bxoa Tun OnucanHne

R C nnaearowed 3anatoi | ConpoTUBAEHKHE |

/{/<0OutputDescription>

Beiog Tun Onucanne

o] C nnasarowlei 3anaToi | Temnepatypa

PucyHok 12.4 -

Mpumep AOKyMeHTMpPOBaHUA (PYHKLMOHANbLHOro 6roka
///<Description>Cuerumk mua npsamoro cuera</Description>
///<BAuthor>OBEH</Author>
///<GroupName>Tarmeps 1 cueTunku</GroupName>
FUNCTION BLOCK fb Counter

VAR INPUT

///<Description>lleTexTop mMNyabcoB</Description>
U : BOOL; //BxOomHasd IHepeMeHHas C TUIIOM IHaHHBX bool

///<Description>dmnar cbpoca cuerTumka</Description>
Res : BOOL; //BxomHas mnepeMeHHas C TUIIOM OaHHBIX DLOOL

///<Description>IpenycTaHOBJIEHHOE 3HadueHMe cueTumuka</Description>
N : UDINT; //BxOmHas IHepeMeHHas C TUIOM IaHHEX bool

END VAR
VAR _OUTPUT

///<Description>3nauenne cuerumka</Description>
Q : UDINT; //BHxXOOHas [epeMeHHas C TUIOM maHHEX udint

END VAR

MNocne nMmnoptTa B MeHekep KOMMOHEHTOB oONMucaHune (*))/HKLI,VIOHaJ'IbHOFO 6noka 6yp,eT npeancrtasiieHoO B
COOTBETCTBUM C YKa3aHHbIMN TeraMn OOKYMEHTUPOBAHNUA:
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CueTtuuk ana npamoro cyeta fb_Counter

[/ {<Description> nepeg @6

[Fb_tuT] [ata cosganua: 12 aneapa 2024 r. Astop: OBEH [l/<author=
T 2
R=s

N

///<Description> B var_input

[lata nsmeHenna: 15 aneapn 2024 r. Ipynna: Taiimepsl U CHETUMKK f{{<GroupName=

Bxoa Tun OnucanHne

U Bynesckoe JeTekTop MMNyNsCOB

Res Bynesckoe @nar cBpoca cHeT4nKa

M Llenouncnennoe | [NpegycTaHoBAEHHOE 3HAYEHHE CHETUNKS

///<Description> B var_ouput

Beiog Tun Onucanne

Q LenouncnenHoe | 3Ha4eHne cHeTHMKA

PucyHok 12.5 —

12.3 Tunbl AaHHbIX

Tun JaHHbIX NepeMeHHON onpedenseT pog MHgopMauuW, guanas3oH NpeacTaBnNeHun U MHOXECTBO OOMYCTUMbIX
onepauun.
NMPUMEYAHUE
JToByto nepeMeHHy0 MOXXHO UCMOMNb30BaTh TONMLKO Nocne e€ obbasneHus. NprcBanBaTtb 3Ha4EHUSA OOHON
nepemMeHHON OPYron MOXHO, TONMbKO €Crv OHW OA4HOro Tuna. B npoTnuBHOM crnyvae ncnonb3ytTcd
npeobpasoBatenu Tunos 12.4.1.3.

NMPEAYNPEXOEHUE
(D MpeobpasoBaHre GonbLLNX TUMOB B 6oriee MENK1Me MOXET NMPUBECTU K MOTEpe UHGOpMaLIK.

Tunbl gaHHbIX, NogaepxaHHble B Owen Logic, nepeyncneHbl B Tabnuue HUXe:

HasBaHue Tun Bo3MoXxHble 3Ha4YeHusA Pasmep B 6amTax
BOOL Jlornyeckui FALSE, TRUE 4 6anta
UDINT LienouncneHHbIin 0...4294967295 4 Ganta
REAL BellecTBeHHbIN —1,2x10-38...3,4x1038 4 banTa

T#0...4294967295ms
T#0..4294967s

TIME WHTepBan BpemeHn $Zgz11§§r2]m 4 GanTta
T#0..49d
T#0..49d17h02m47s295ms

oT Bpemsi cyTok 1 fata DT#2000-01-01-00:00:00..2136-02-07- 4 Gaiita

6:28:15

12.3.1 3ape3epBupOBaHHbIE KIlOYEBbIE CNIOBa

NMPUMEYAHUE
El B tabnuue nonyXupHbIM LWPUMOTOM BblAeneHbl AOCTYMNHbIE A8 UCMOMb30BaHWsA Crnosa.
ABS

END_REPEAT READ_ONLY THEN
ACTION END_RESOURCE READ_WRITE TIME
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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 POW SYS.TON WSTRING

END_FUNCTION_BLOCK | PROGRAM SYS.TP XOR

END_IF R_EDGE TASK

12.4 KOHCTpYKUUU A3bIKa

K KOHCTpyKUMAM a3bika ST oTHOCATCSA:
* apudmeTtndeckune onepaunn 12.4.1.1;

umkn FOR 12.4.6;
umkn WHILE 12.4.7;

s ] |IPUMEYAHUE

KOHCTaHTbI.

6uToBble onepauun 12.4.1.2;
onepaunn npeobpasoBaHns TUMNOB AaHHbIX 12.4.1.3;
nornyeckue onepaunn 12.4.1.4;
onepaunn cpaBHeHus 12.4.1.5;
onepauuns npuceoeHus 12.4.2;
KoHCcTpyKums IF — ELSIF — ELSE 12.4.3;
KoHCTpykums CASE 12.4.4;
koHcTpykums RETURN 12.4.5

unkn REPEAT — UNTIL 12.4.8.
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12.4.1 Onepauuu

12.4.1.1 ApuchmeTnyeckue onepauum

Onepauus KnroueBoe cnoBo Tunbl AaHHbIX Mpumep ncnonb3oBaHuA
CnoxeHwne + OUT:=INT+IN2+ ...
YMHOXeHue * OUT:=IN1T*IN2* ...
BbluutaHue - IN, OUT: UDINT/REAL OUT:=IN1-1IN2
Henexne / OUT:=1IN1/IN2
Ocrtatok o1 _
LLeNnoYMCrneHHOro geneHus MOD OUT:=IN1 MOD IN2
ABcontoTHOe 3HavYeHne ABS (IN) IN, OUT: REAL OUT:= ABS (IN1)
POW (IN, N)
BosBeageHue B cTeneHb IN — ocHoOBaHue IN, N, OUT: REAL OUT := POW (IN1, N)
N — cTeneHb

NPUMEYAHUE

12.4.1.2 ButoBble onepauuu

Mpu 3anucn apudmeTMyecKnx BbipakeHui JONyCcTMMO UCNOMNb30oBaHUe CKOBOK AN ykaszaHusa nopsaaka
BblYMCrIEHUI. [lericTBMe, 3aKroYeHHoe B CKOOKM, UMEET HaMBbICLUMIA NPUOPUTET NpU BbluMcneHusx 12.4.1.6.

NO3ULIMOHHbIN KO, B
JBOWNYHbIN KOA,.

Onepauus KntoueBoe crnoBo Tunbl AaHHbIX Mpumep ncnonb3oBaHUsA
MobuToBbIN COBUT BNEBO SHL (IN, N) IN, OUT: UDINT OUT := SHL (IN1, N)
MobuToBbIN casur BNpaso SHR (IN, N) N:1..32 OUT:=SHR (IN1, N)
Oewndpparop.
MpeobpasyeT ABOUYHbIIA DC32 (IN) IN, OUT: UDINT OUT:=DC32 (IN1)
KO B MO3WLIMOHHBI KOZ.
Wndppatop.
Mpeobpasyet CD32 (IN) IN, OUT: UDINT OUT := CD32 (IN1)

12.4.1.3 Onepaunmu npeobpasoBaHUA TUNOB AAHHbIX

Ol'leanMil KnrouyeBoe cnoeo Tunbl AaHHbIX ﬂpumep ncnonb3oBaHuUA
UDINT 8 REAL UDINT_TO_REAL (IN) (')"l‘JiTl:Jg:é\‘/IL OuT:= UD'(II\IJ)_TO_REAL
UDINT 8 BOOL UDINT_TO_BOOL (IN) A’E‘J%’&NJL OuT:= UD'('N)_TO_BOOL
UDINT & TIME UDINT_TO_TIME (IN) (')NUTU?:EMTE OuT:= UDI({\INT)_TO_TIME

UDIMT & DT UDINT_TO_DT (IN) Pl OUT:= UDINT_TO_DT (IN)
REAL B UDINT REAL_TO_UDINT (IN) olt’J\lT::FEJEDAnliT OuT:= RE/(*llf\l_)TO_UDINT
REAL 8 BOOL REAL_TO_BOOL (IN) C)ILT:T:RBE&;L OuT:= REﬁkﬁTO_BOOL
BOOL B REAL BOOL_TO_REAL (IN) o”ClJ:T:BgSALL OuT:= BOngNL)_TO_REAL
BOOL 8 UDINT BOOL_TO_UDINT (IN) O'L']‘+:BL?D%T OouT:= BO(akl_)TO_UDINT
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Onepauus KnioueBoe cnoso Tunbl gaHHbIX Mpumep ncnonb3oBaHusA
IN: TIME OUT:=TIME_TO _UDINT
TIME_TO_UDINT (IN 2
TIME 8 UDINT _TO_ (IN) OUT UDINT (N)
IN: DT
DT_TO _UDINT (IN =
DT 8 UDINT _TO_ (IN) OUT. UDINT OUT:=DT_TO_UDINT (IN)

12.4.1.4 Nlornyeckue onepauumn

Onepauusn KniouyeBoe cnoso Tunbl AaHHbIX Mpumep ncnonb3oBaHus
Jlornyeckoe otpuuaHue o
«HE» NOT OUT:=NOT IN1
ﬂormqﬁizzéoyrntgleme AND OUT :SNTRND MM
«W» & IN, OUT: BOOL OUT:=IN1 & IN2
[Omn3bloHKUMA
Jlornyeckoe cnoxexue OR OUT:=IN1 OR IN2
«ANMN»
cknovatoee NINMA XOR OUT:=IN1 XOR IN2

12.4.1.5 Onepaunu cpaBHeHUA

Onepauus KnioueBoe cnoBo Tunbl AaHHbIX Mpumep ncnonb3oBaHus
bonbLue > OUT:=IN1>IN2
Bonblue nnu paBHo >= OUT:=1IN1>=IN2
PaBHO = IN: UDINT/REAL OUT:=1IN1=1IN2
MeHbLUEe nnn paBHO <= OUT: BOOL OUT:=IN1 <=1IN2
MeHbLue < OUT:=IN1 <IN2
HepasHo <> OUT:=1IN1 <>IN2

12.4.1.6 MNMpuroputeTbl onepaunmn

NPUMEYAHUE

al

onepaunn, TeM paHblLle OHa BbINONTHAETCA.

nepauuy B Tabnuue pacnonoXeHbl OT HaMBbICLLEro K Hu3WweMy npuopuTteTy. Yem Bbille npuoputet

Onepauusn KnroyeBoe cnoBo
CKOBKM (BbIpaxkeHue)
BbI30B dhyHKUMM 1 hyHKUMOHanNbHOro 6rioka Mpumep: fb1();
buToBble onepaumm function1 := ... ;
YHapHbIN MUHYC -
Jlornyeckoe otpuuaHme NOT
BoseepneHue B cTeneHb POW
YMHOXeHne *
HeneHve /
OcTaToK OT LienoMmMCcrneHHoro genexms MOD
CnoxeHune +
BbluntaHne —
Onepauun cpaBHeHUs! > <<=, >=
PaBHoO =
HepasHo <>
KoHbloHKLMA &
Jlornyeckoe ymHOXeHUE «N» AND
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Onepauus KnioueBoe cnoBo
Mcknovatowee UINMA XOR
[On3bloHKumA OR
Jlornyeckoe cnoxeHne «NMN»

12.4.2 NMpucBoeHune

[ns o603HaYeHNs NPUCBOEHUSI NCNONb3YETCs NapHbIA 3HaK «:=». B npaBoi 1 NEBON YacTU BbIpAXKEHUS AOMKHbI
ObITb onepaHabl OOHOrO TUNa (aBTOMAaTMYECKOro MpuvBedEHWs TWUMOB He MpegycMoTpeHo). B neson uvactu
BblpaXXeHusi (NMpUMHMMatoLlasi CTOpoHa) MOXET ObiTb MCMONMb30BaHa TOMbKO NepemeHHas. [MpaBas yacTb MOXeET
coepaTb BblpaXXeHNe UM KOHCTaHTY.
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12.4.3 Onepartop IF

Onepartop IF no3sonsdeT npoBepuTb OOHO WM HECKOMbKO YCMOBUN, U, ecnn XoTs Obl OQHO M3 YCNOBUI SIBNAETCA
WCTWHHBIM, BbINOMNHUTL 3aaHHble AN 3TOr0 YCNOBMS BblpaXXeHUs. Nocrne BbINOMHEHWUST BbIPaXXEeHWUI NMPON3BOAMTCS
BbIXOZ M3 ornepatopa — TO eCTb OCTaBLUMECS YCITOBUS Y)XKE HE NMPOBEPSIOTCS.

PaCCMOTpI/IM pa60Ty oneparopa Ha npuMmepe cCurHanmsaunn BbiXOoOa 3HAYEeHUA Temneparypbl 3a AonyCTUMble
rpaHnubl:
FUNCTION BLOCK fb //mMsa GyHKUMOHAJBHOTO 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€PEMEHHEX

rHighTemp : REAL := 20;
rLowTemp : REAL := 10;
END VAR

//oBsacTs koIa

IF rTemp > rHighTemp THEN

xHigh := TRUE;
ELSIF rTemp < rLowTemp THEN
xLow := TRUE;
ELSE
xHigh := FALSE;
xLow := FALSE;
END TIF

END FUNCTION BLOCK

Ecnu ycnoeue B onepatope IF BbinonHsaeTcs (3HadeHne nepemeHHon rTemp 6onbiie rHighTemp), To nepemeHHow
xHigh 6yzet npuceoeHo 3HadeHne TRUE 1 npousonget Bbixoq M3 onepatopa (Cneayollee ycrioBue npoBepsaThest
He ByaeT). Ecnu e ycnoBue He BbINOMHAETCS, TO NPOU30NAET NPOBEpKa 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
(cnepyrowee ycnosue npoepsTbes He byaer). Ecnu Hn ogHo mn3 ycnosun B IF 1 ELSIF He BbinonHsAeTca (To ecTb
3Ha4yeHWe TemnepaTtypbl HaxoAuMTCA B AOMNYCTUMbIX Mpedenax), TO MNpPOM3OMAET BbINOMHEHNE BbIPAXEHUN,
pa3MeLLEeHHbIX BO BroxxeHHoM onepaTtope ELSE — npuceoeHne nepemeHHbiM XHigh n xLow 3HauyeHns FALSE.

Mcnonb3oBaHne BnoxeHHbix onepatopoB ELSIF n ELSE sBnsetcsa HeobsizateneHbiM. BHyTpn onepatopa IF moxet
ObITb pa3meLLEeHO Npoun3BoribHoe Ymco onepartopos ELSIF.

KOHCTpyKUMsi [OMYyCKaeT BMOXEHHOCTb, TO €CTb BHYTpW ofgHoro IF MoxeT ObiTb elle oguH U T. 4. Takke BHYyTpU
oneparopa IF moryT ObITb cnonb3oBaHbl LKkl 1 onepatop CASE 12.4.4.
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12.4.4 OnepaTtop CASE

Onepatop CASE nossonsieT cpaBHWUTb 3HA4YeHME 3a4aHHON LIENOYNCIIEHHON NepemMeHHon (cenektopa) ¢ Habopom
KOHCTaHT UIn LLENOYUCIEHHbIX 3HAYEHUI (MeTKamu), U B criyvae coBrnafeHusl BoIMOMHUTL 3aaHHble AN 9TON METKu
Bblpa)keHusi. MNocre BbINOMHEHUS BbIpaXKEHUIA NMPON3BOANTCS BbIXOA U3 oneparopa.

PaccmoTpum paboTy onepaTtopa Ha npumepe:
FUNCTION BLOCK fbl //umMa dyHKUMOHAJIEHOTO OJIOKa

VAR_INPUT //obBBbaBJIeHMEe BXOIHBEIX [IepeMeHHBIX
udiSel : UDINT;
END VAR

VAR OUTPUT //oOBABJIEHME BBIXOIHEIX II€PEMEHHEIX
xOutl : BOOL;
xOut2 : BOOL;
xOut3 : BOOL;
xOut4d : BOOL;
END VAR

//obrnacTs KoIa

xOutl := FALSE;
xOut2 := FALSE;
xOut3 := FALSE;
xOutd := FALSE;

CASE udiSel OF

0:
xOutl := TRUE;
LY 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;

+ PaBHoO 4 nnn 6, To xOut3 npumet 3HadeHne TRUE;

* He nonaget HU B 0AHO U3 YKa3aHHbIX 3Ha4yeHun, To xOutd npumet 3HaveHne TRUE;

Kak BMOHO 13 npumMepa — MeTka MOXET BKMo4aTb B cebsl HECKONbKO 3HAYEHWI, NepeYmCrieHHbIX Yepes 3ansTyio «4,
6», unu amvanasoH «1..3». MMpn 3TOM 3Ha4YeHMs OOHOW M3 METOK HE AOMKHbI COBMaAaTb CO 3HAYEHWUSIMU APYruX.
Takxe, Npy ykazaHUM AvanasoHa 3Ha4eHu Havano AnanasoHa A0MKHO ObITb MEHbLLE ero KoHLa.

BrnoxeHHbI onepatop ELSE siBnsieTcs HeobsizaTenbHbIM; pa3MelleHHble B HEM BblpaXXeHWUS! BbINOMHSAKTCA B TOM
cny4vae, ecriv 3Ha4YeHne ceneKkTopa He CoBMaso HY C O4HOW U3 METOK.

[eincTtBus, NnpegycMoTpeHHble s 06paboTku kaxaoro 3 criydaes CASE, MoryT Mcrnonb3oBaTh LMKIbI, onepaTopsl
IF n CASE.

12.4.5 Onepatop RETURN

Onepatop RETURN no3sonser BbINTH U3 NPOrpamMmmMHOro oobexTa.
Mpumep ncnonb3oBaHUS:

IF xDone THEN
RETURN;
END IF;

udiCounter := udiCounter + 1;
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Ecnun nepemeHHas xDone npumet 3HadeHne TRUE, 1o BbipaxeHue «udiCounter := udiCounter + 1» BbInonHaTCA
He BygeT (kak 1 BCe, 4YTO ByAeT HaXoOWUTCS HbKe B Tene NporpaMmbi).

12.4.6 Linkn FOR

Onepatop FOR npumeHsieTcs ansg opraHvM3auumn LMKna C 3apaHee U3BECTHbIM 4YucrioMm utepaumi. OBbIYHO OH
ucnonb3yetcs Ansg onepauuini Hag MaccMBamu AaHHbIX.

BHyTpu umkna moryT ncnons3soatbcs onepatopsl IF n CASE, a Takke gpyrve onepaTtopb! Lmkna.
B kayecTBe npvmepa paccMOTPUM peanun3aumio Ny3bipbKOBOW COPTUPOBKM OT MEHbLLEro K BonbLuemy:

FUNCTION BLOCK MaxI MinI //MakcuMajibHOE M MMHMMAJIbHOE YMCJIO IPM IIOMOMLM I1y3HPbKOBOM
// COPTUPOBKM OT MEHBLIIETO K OOJIbIIEMY

VAR INPUT //0oObaBIIeHMEe BXOIHBIX [IepeMeHHBIX

udiXl, udiX2, udiX3, udiX4, udiX5 : UDINT;

//IoBaBiieHre HEOOXOAMMOTO KOJI-Ba BXOIHHIX [IE€PEMEHHBIX M ONpeeJIeHMe THUlla IaHHBIX
END VAR

VAR OUTPUT //oOBABJIEHME BEIXOIHEIX I€pEeMeHHBIX
udiMaxI, udiMinI : UDINT;
END VAR

VAR //oOBaBJIeHME JIOKAJIBHEIX [IepEeMEeHHBIX
udiI, udiJd, udiN, udiK : UDINT;

audiX : ARRAY [1..5] OF UDINT; //3Bamaercsa IOManasOH MAaCCUBa U TUI OAHHHX MacCUBa

END VAR

//obsacTs Koma
//oBLABIIeHVEe MacCuBa

audiX[1l] := udiXl;
audiX[2] := udiX2;
audiX[3] := udiX3;
audiX[4] := udiX4;
audiX[5] := udiX5;
udiN := 5; // 3amaeTcs KOJI-BO UMCEJl IJid COPTUPOBKU (pas3Mep 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[udiJ+1];
audiX [udiJ+1] := udiK;
END IF;
END FOR;
END FOR;
udiMaxI := audiX[udiN]; //BeHBOIMTCH nocjemHee (MaKCUMaJbHOE) UMCJIO MacCKuBa
udiMinI := audiX[1l]; //BeBOOAMTCH NepBoe (MMHMMAJIBHOE) UMCIJIO MacCUBa

END_FUNCTION BLOCK

[MepemeHHas udil HasbiBaeTca wTepaTopoM (CYETYMKOM) LMKNa. ITa NepemMeHHas [OrbKHa npuHaanexarb
uenouyncrneHHomy 3HakoBomy Tuny (UDINT). locne kaxagoro BbIMOMHEHWUS Temna LMKIa MpoucXoguT M3MEHeHue
3Ha4YeHusa uTepartopa — no ymondaHuio Ha +1. [Nonb3oBatens MOXET caM 3ajaTh «Llar» uTeparopa C NOMOLLbIO
BrOXeHHoro onepartopa BY. NMocne aToro cpasy npoMcxoguT nepexop, K crieayoLwen ntepaumm — To eCTb BECb LIUKIT
BbINOJHAETCS «OT Havana u o koHuay. CTpykTypa OyaeT BbirmsiAeTb Crieayowmm obpasom:

// udil 6ymeT npuHMMATL 3Hauvenus 1, 4, 7, 10 m T.1.
FOR udiI := 1 TO udiN-1 BY 3 DO

// kKom LUUKJa
END_FOR
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I/ITepaTop (C‘-IeT‘-IVIK) UuKna, ero HadyalibHoe W KOHe4YHOe 3Ha4deHue, a TaKke npupalieHune ABnArTCA
uenoyncrneHHbiMn. OHN BBIYUCTISIOTCS OO0 BXO4aA B LUUKIT U U3MEHEeHUe 3Ha4YeHUn nepemMeHHbIX, BXoaALWNnX B nioboe
M33TMXBHpameHMﬁ,HeHpMBeﬂeTKMSMEHeHMDHMCﬂaMTepaHMW

[ocpoYHo BbINTK U3 LMKNa MOXHO Npu nomoLum onepatopa EXIT. Npumep CTpyKTypbl:

FOR udiI := 1 TO udiN-1 DO
IF audix[2] > 100 THEN
EXIT;
ELSE
// xKom UMKJa
END TIF
END FOR

MponycTuTb Wwar umkna moxHo npu nomowm onepatopa CONTINUE.

FOR udiI := 1 TO udiN-1 DO
IF udil = 3 THEN
CONTINUE;
ELSE
// Kono uMKJia
END IF
END FOR

12.4.7 Unkn WHILE

Onepatop WHILE ncnonb3yeTcs Ans cosgaHus Lukna ¢ 3apaHee HeuM3BEeCTHbIM YMCIOM uTepaumi. 3aBeplueHne
uuKna npousonaert, ecnu nposepsieMmoe ycnosue sepHeT FALSE. Npu sTom nposepka ycrnosus BbinonHsetca 40O
BbIMOTHEHMS BbIpaXXeHus (UMkn ¢ npegycnosuem). Takum obpasom, ecnu ycnosue cpasy Bosspawaet FALSE, 1o
LMK HE BbINOMHUTCS HW pasy.

BHyTpu umkna moryT ncnones3oBatbcs onepatopsl IF n CASE, a Takke gpyrve onepaTtopbl LMKna.
[Mpumep KOHCTPYKUNK:

WHILE rVar < 100 DO
rVar := rVar + 1;
END WHILE

PesynbTatoM BbINOMHEHWST JAHHOIO LMKna (C HadanbHbIM 3HavyeHneM nepemeHHon rVar ;= 10) 6yget umcno 100.
[loCpOYHO BbIMTM U3 LuKIIa MOXHO npu nomoLm onepatopa EXIT.

MponyctuTb Wwar umkna moxHo npu nomowm onepatopa CONTINUE.

12.4.8 Linkn REPEAT UNTIL

Onepatop REPEAT ucnonb3yeTcs Ans CO34aHus LMKNa C 3apaHee HEN3BECTHbIM YNCOM ntepaumin. 3asepLueHme
uuKna npousonget, ecnu npoeepsiemoe ycriosue BepHeT TRUE. Npu aTom npoBepka ycrnosus BoinonHsaetcs NMOCIIE
BbINOSIHEHMS BbIpaXkeHus (Lukn ¢ noctycnosuem). Takum obpasom, ecrnm ycrosmne cpady BosspawaeT TRUE, To
LMK BbINOMHUTCS OAMH pas.

BHyTpu umkna moryT ncnons3soatbcs onepatopsl IF n CASE, a Takke gpyrve onepaTtopb! Lmkna.

MpyMep KOHCTPYKLIMU:

REPEAT
IF rVar > 100 THEN
EXIT;
END IF;
rVar := rVar + 1;
UNTIL rVar > 180
END REPEAT;

PesynsTratom BbINONHEHUSA 4aHHOIO LMKNa (C HavanbHbIM 3Ha4YeHnemM nepemeHHon rVar := 10) 6yaet ymicno 101.
[ns gocpoyHoro Bbixoda 13 LiMKa MOXHO ncnonb3osaTs onepatop EXIT.

MponycTuTb Wwar umknia moxHo npu nomowu onepatopa CONTINUE.
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12.5 CuctemMHble hyHKLUN

PyHKkuma GET_TIME
®dyHkuma GET_TIME BosBpaluaeT 3HadeHne Tuna TIME (4 GawnTta), cogepkallee Bpemsi, npolleslee ¢ MOMeHTa
nocrnegHero BKNoYeHMs npubopa, B MUMMMCEKyHOaX.
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

PdyHkumna GET_DATE_TIME

®dyHkuma GET_DATE_TIME BosBpawiaet 3HadeHne tun DT (4 6aiita), cogepxallee AaHHble 4acoB peanbHOro
BpemeHu, B cekyHaax ¢ 00:00:00 1.01.2000 r., ¢ y4eTOM YacoBOro nosica, yCTaHOBIIEHHOIO B Mpubope.

Mpumep

VAR
Ton UDINT : UDINT;
Ton DT : DT;

END_ VAR
Ton DT := GET DATE TIME();
Ton UDINT := DT TO UDINT (Ton DT);

PyHkumna SYS.COMPARE_DATE_TIME

dyHkumua SYS.COMPARE_DATE_TIME cpasHuBaeT aBa 3HadyeHuss UDINT, nogaHHbIX Ha BXOA NO 3ailaHHOW Macke
Aatbl/BpemeHn n Bo3BpawlaeT 3HadeHue Tina UDINT, koTopoe npupaBHUBaETCA K:

e 1 —3HayeHue 1 bonblle 3Ha4YeHUs 2;
e 2 —3HayeHue 1 MeHblle 3Ha4YeHNs 2;
* 0 —3Ha4veHne 1 paBHO 3HAYEHUIO 2

CpaBHeHne nponcxoguT No KonmyecTsy cekyHa, HadnHaga ¢ 00:00:00 01.01.2000
Mpumep
FUNCTION udiCompare: UDINT;

VAR INPUT
udivaluel: UDINT; //3HaueHMe 1
END VAR
VAR
udivalue2 : UDINT; //3HaueHUe 2
udiMask : UDINT := 63; //Macka naTe/BpeMeHU
END VAR
udivalue2 := DT_TO UDINT (GET DATE TIME ());
udiCompare := SYS.COMPARE DATE TIME (udiValuel, udiValue2, udiMask);

END FUNCTION
Macka = 63 (0b111111) — ncnonb3ytoTcst BCe pa3psaabi:
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0 61T —ecnu 1, TO UICNONb3YKTCHA CEKYHADI
1 6uT —ecnun 1, TO UCNOMbL3YTCA MUHYTHI

2 6uT — ecnu 1, TO UCNONb3YHOTCA Yachl

3 6uT —ecnu 1, TO UCNOMb3YOTCH OHU

4 6uT — ecnn 1, TO MCNONb3YIOTCA MECSLbI

5 6uT — ecnu 1, To UCNONbL3YIOTCS roabl

dyHkuma SYS.IS_LEAP_YEAR

dyHkuma SYS.IS_LEAP_YEAR Bo3Bpalyaet 3HayeHne Tuna BOOL, cogepxallee aaHHbIe O TOM, COOTBETCTBYET
nn BucokocHomy rogy yucno Tuna UDINT nogaHHoe Ha Bxoa dyHKUuM (1 — BUCOKOCHBIN, O — HET).

Mpumep
FUNCTION xLeapYear: BOOL; //mMsa GyHKUMM M THUI HaHHBIX BHXOIA
VAR _INPUT //oOBABIEeHME BXOIHHX II€PEMEHHHX

udiYear : UDINT; //mpoBepsieMeli T'OX
END VAR

xLeapYear := SYS.IS LEAP YEAR (udiYear);

END_ FUNCTION

12.6 CuctemMHble (pyHKLUOHArNbHbIE 6510KK

B pepaktope ST nogaepkaHbl CUCTEMHbIE (DYHKLIMOHANbHbIE BNOKM:
* Tpurrepbl 12.6.1;
+ Tarnmepsbl 12.6.2;
+ [eHepaTopbl 12.6.3;
* Cuyetuukun 12.6.4.

Mcnonb3oBaHWe CUCTEMHbIX (PYHKUMOHANbHBLIX ONOKOB B ApPYrMX 3feMeHTax nporpammbl  aHarormyHo
NCMOb30BaHMI0 NOSb30BaTENbCKUX YHKLMOHAmMbHbIX 6riokoB 12.1.2.

[ns kaxxgoro cnctemMHoro d)yHKLI,MOHaJ'IbHOFO Bnoka penakTop npeanaraeT noackasky no ero MCnosfib30BaHUIO.

CLack 1¢
FUNCTION_BLOCK SYS.CLOCK
13}'Tof{ VAR TMPUT Ton: date and time
1:$Hask VAR _INPUT Toff: date and time
?D'Q VAR_INPUT Mask: udint
VAR_OUTPUT Q: bool

PucyHok 12.6
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12.6.1 Tpurrepsbl

* RS-tpurrep ¢ npuoputetom BbikntoyeHus (SYS.RS) 12.6.1.1;

+  SR-Tpurrep ¢ npuoputetom BkntodeHus (SYS.SR) 12.6.1.2;

» [etekTop nepegHero dpoHTa nmnynsca (SYS.RTRIG) 12.6.1.3;
+ [etekTop 3agHero ¢poHTa umnyneca (SYS.FTRIG) 12.6.1.4;

e D-tpurrep (SYS.DTRIG) 12.6.1.5.

12.6.1.1 RS-Tpurrep c npuoputeTom BbikIto4yeHUs (SYS.RS)

RS-tpurrep ¢ npuoputetom BbikntodeHus (SYS.RS) ncnonb3syetcs Ans nepeknioyeHns ¢ ukcaumen CoCTOSHNS BO
BPEMSsI NOCTYNIIEHUSI KOPOTKUX MMMYNbCOB Ha COOTBETCTBYIOLWMIA BXoA. Ha Bbixoae Q nosBuTcst norndeckast «1» no
PPOHTY curHana Ha Bxoge S.

O603Ha4yeHue Tun AaHHbIX OnucaHwue
Bxoabl
S BOOL Bxog SET
R BOOL Bxog RESET
Bbixoabl
Q BOOL Bbixoa Tpurrepa

FUNCTION BLOCK RS trigger //umsa QyHKLUMOHAJIEHOT'O OJIOKa

VAR_INPUT //oBBbaBJIeHME BXOIHEIX [IepeMeHHBIX
R in : BOOL;
S in : BOOL;

END VAR

VAR OUTPUT //oOBABJIEHME BBEIXOIHEIX I[I€PEMEHHEIX
Q out : BOOL;

END VAR

VAR //0OBABIJIEHME JIOKAJIBHEIX [1€PEeMEHHEIX
RS 1: SYS.RS;

END VAR

//obnacTe koma

RS 1(R := R in, S := S in, Q => Q out);

END FUNCTION BLOCK
B cny4yae o gHOBPEMEHHOrO NOCTynreHna CurHanoB Ha oba BXO4a NPUOPUTETHLIM ABINAETCA CUTHAn BXxoga R.

12.6.1.2 SR-Tpurrep c npuoputeTom BKknroyeHus (SYS.SR)
SR-Tpurrep ¢ npuoputetom BkntodeHus (SYS.SR) ncnonb3yeTtca Ans nepeknioveHus ¢ ukcaumen coCTosaHUSA BO

BPEMSsI NOCTYMNIIEHUS KOPOTKUX MMMYNbCOB HAa COOTBETCTBYIOLWMIA BXoA,. Ha Bbixoae Q nossuTcst norndeckast «1» no
PPOHTY curHana Ha Bxoge S.

O6o03Ha4yeHue Twvn gaHHbIX OnucaHue
Bxoabl
S BOOL Bxog SET
R BOOL Bxog RESET
Bbixoabl
Q BOOL Bbixog Tpurrepa
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FUNCTION BLOCK SR trigger //mma OyHKUMOHAJBLHOT'O OJOKa

VAR INPUT //oOBsaBieHME BXOIHHX [1€PEMEHHEIX
S in : BOOL;
R in : BOOL;

END VAR

VAR OUTPUT //oOBABJIEHME BEIXOIHEIX I€pEeMeHHBIX
Q out : BOOL;

END VAR

VAR //0OBaBJIeHME JIOKAJILHEIX I[I€PEMEHHEX
SR 1: SYS.SR;

END VAR

//obracTs KoOIa

SR _1(S := S in, R := R in, Q => Q out);

END FUNCTION BLOCK

B cnyyae ogHOBpEeMEHHOIO NOCTYMNIEHNSt CUrHANOB Ha ob6a Bxoaa NPUOPUTETHLIM SIBMSIETCSA cMrHan Bxoaa S.
12.6.1.3 [letekTop nepeaHero cppoHta umnynbca (SYS.RTRIG)
HetekTop nepegHero dpoHTa nmnyneca (SYS.RTRIG) ncnonb3yetcst B criydae HeobXoanMOCTU UMETb peakLmio Ha

NU3MEHEHME COCTOSIHUA AMCKPETHOro BXOA4HOro curHana. Ha Bbixoge Q reHepupyetrcs eQuHWYHBIA MMMYNbC Mo
nepegHeMy poHTy Bxoaa |.

O6o03Ha4yeHue | Tun AaHHbIX ‘ OnucaHue
Bxoabl
| | BOOL ‘ Bxopg Tpurrepa
Bbixoabl
Q | BOOL ‘ Bbixog Tpurrepa

FUNCTION BLOCK R_trigger //wmma QyHKLMOHAJIEHOT'O OJIOKa

VAR _INPUT //oOBsABIeHME BXOIHHX [1€PEMEHHEX
RT in : BOOL;

END VAR

VAR OUTPUT //oOGBABJIEHME BEIXOIHEIX I€pEeMeHHBIX
RT out : BOOL;

END_ VAR

VAR //0OBsaBJIeHME JIOKAJILHEIX I[I€PEeMEHHEX
RTrig 1: SYS.RTRIG;

END VAR

//obnacTs koIa

RTrig 1(I := RT in, Q => RT out);

END FUNCTION BLOCK

12.6.1.4 leTekTOop 3apHero opoHTa umnynbca (SYS.FTRIG)
HetekTop 3agHero dpoHTa nmnynbca (SYS. FTRIG) ncnonb3yetca B cnyvyae HeoBXoAMMOCTM MMETb peakumio Ha

N3MEHEHNE COCTOSIHUSI OUCKPETHOro BXOAHOro curHana. Ha Beixoge Q reHepupyeTcs eOUHWUYHBIR MMMYNbC Mo
nepegHeMy ppoHTy Bxoga l.
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O6o03Ha4yeHne |

Twvn gaHHbIX

OnucaHue

Bxoabl

| |BOOL

‘ Bxopg Tpurrepa

Bbixoabl

Q |BOOL

‘ Bbixoa Tpurrepa

FUNCTION BLOCK F trigger //mMsa dyHKUMOHAJIEHOTO OJIOKa

VAR INPUT //0oOBaBIIeHME BXOIHBIX [IePEeMEHHBIX

FT in : BOOL;
END VAR

VAR OUTPUT //oOBABJIEHME BBIXOIHEIX II€PEMEHHEIX

FT out : BOOL;
END VAR

VAR //oOBaABJIeHME JIOKAJIBHEIX [IepeMeHHBIX

FTrig 1: SYS.FTRIG;

END VAR

//obrnacTe KoOIa

FTrig 1(I := FT in, Q => FT out);

END FUNCTION BLOCK

12.6.1.5 D-tpurrep (SYS.DTRIG)

D-tpurrep (SYS.DTRIG) ncnonbsyetcs ans ¢opmMmMpoBaHMsa UMMyrbca BKMAKOYEHUS 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» no ppoHTY TakTOBbIX UMNynbCoB Ha Bxoge C npwu
HanMuMM curHamna normdeckon «1» Ha Bxoge D. Boaepat Bbixoga Q B curHan norudeckoro «0» npou3onger no
(PPOHTY TaKTOBbIX MMMNYNbCOB Ha Bxoge C npu Hanu4mm curHana nornyeckoro «0» Ha Bxoge D.

Bxog S NPUHYANTENbHO YCTaHaBJIMBAET BbIX0O4 Q B COCTOSIHME NOrMyecKom «1».

Bxoa R aBnsietcs NPUOPUTETHBLIM U YCTaHaBIIMBAET BbIX0O Q B cocTosiHMe normnyeckoro «0x».

O603Ha4yeHue Tun gaHHbIX OnucaHwue
Bxoabl
S BOOL Bxon SET
D BOOL Bxopg Tpurrepa
C BOOQI TakToBas yactoTa
R BOOL Bxog RESET
Bbixoabl
Q BOOL Bbixog Tpurrepa
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FUNCTION BLOCK D trigger //mmsa dyHKUMOHANBEHOTO OJIOKa

VAR INPUT //oOBsaBieHME BXOIHHX [1€PEMEHHEIX
S in : BOOL;
D in : BOOL;
C in : BOOL;
R in : BOOL;
END VAR

VAR OUTPUT //0OBaBIIeHME BHXOIOHBIX [I€PEeMEHHBIX
Q out : BOOL;
END VAR

VAR //0OBABIIEHVE JIOKAJIBHEX I1€PEMEHHBIX
DTrig 1: SYS.DTRIG;
END VAR

//objacTe koma
DTrig 1(S := S in, D := D in, C := C in, R := R in, Q => Q out);

END FUNCTION BLOCK

12.6.2 Tanmepbl

*  MMnynbc BKIOYEHWS 3agaHHON anuTenbHocTn (SYS.TP) 12.6.2.1;

» Tanmep c 3agepxkon BknoyeHns (SYS.TON) 12.6.2.2;

+ Tanmep c 3agepxkon oTkntodeHus (SYS:TOF) 12.6.2.3;

*  WHTepBanbHbIn Tarimep (SYS.CLOCK) 12.6.2.4;

* VHTepBanbHbIV Tanmep ¢ HegenbHbIM Lnknom (SYS:CLOCKWEEK) 12.6.2.5.

12.6.2.1 Umnynbc BKNOYeHUsA 3agaHHon gnutenbHocTn (SYS.TP)

Umnynbc BkntoveHns 3agaHHon anutensHocty (SYS.TP) ucnonbsyercsa ans hopMmMpoBaHns MMNynbca BKMOYEHUS
BbIXOA4a Ha 3adaHHbI UHTepBan BpemeHn. Ha Bbixoge Q 6rnoka nosABNSETCA CUrHam fornyeckon «1» no poHTy
BxogHoro curHana l. Nocne 3anycka Bbixog Q He pearvpyeT Ha U3MEHeHWe 3Ha4YeHUs BXOAHOro curHana B TedyeHue
nHtepsana Tuwn. [0 nctevenne nHtepsana Tywn BBIXOQHON curHan cbpacbiBaeTcs B normdecknin «0».

O603HayYeHue | Tun gaHHbIX | Onucaxune
Bxoabl
| BOOL BkntoyeHne Tanmepa
T TIME OnutensHocTb nMmnynbca
Bbixoabl
Q |BOOL | Boixog Tarvepa

FUNCTION BLOCK TP_timer //mmsa oyHKUMOHAJIBHOTO OGJOKa

VAR INPUT //oOBsaBJeHME BXOIHHX [1€PEMEHHEIX
I in : BOOL := FALSE;
END VAR

VAR OUTPUT //oOBABJIEHME BEIXOIHEIX [IE€PEMEHHEIX
Q out : BOOL;
END VAR

VAR
TP 1: SYS.TP;
END VAR

//obiacTe koma

TP 1(I := I in, T := )i
//TOoe ms - MUJIJIVCEKYHIE, S — CEeKYHIBE, M — 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 //oOBsaBJeHME BXOIHHX [1€PEMEHHEIX

I in : BOOL := FALSE;
T in : UDINT := 5000;//MuiymcexyHn
END VAR

VAR OUTPUT //oOBABJIEHME BEIXOIHEIX I€pPEeMeHHBIX
Q out : BOOL;
END VAR

VAR
TP 1: SYS.TP;
T time: TIME;
END VAR

//obrnacTe kKoma

T time := UDINT TO TIME(T in);
TP 1(I I in, T := T time, Q => Q out);

END FUNCTION BLOCK

12.6.2.2 Tanmep c 3agepxkon BknroyeHus (SYS.TON)

Tanimep c 3agepxkon BkntoveHnsa (SYS. TON) mncnonb3yeTcss ansg onepaumy 3agepXku nepegayn curHana. Ha
Bbixoge Q Tammepa nMosBUTCS CUrHam Normdeckon «1» ¢ 3agepXXKOM OTHOCUTENbHO (OPOHTA BXOAHOro curHana |
NPOJOIMKUTENBHOCTLIO HE MEHEE ANUTENBHOCTM TON M BLIKMOYMTCA NO cnagy BXOOAHOIO curHana.

O603Ha4yeHue | Tun AaHHbIX OnucaHwue
Bxoabl
| BOOL 3anyck Tanmepa (no nepegHemy OPOHTY)
T TIME 3agepkka Ha BKIoYeHne
Bbixoabl
Q BOOL Bbixog Tanmepa

FUNCTION_BLOCK TON_timer //mma QyHKUMOHAIBHOTO OJOKa

VAR INPUT //oOBsaBieHME BXOIHHX [1€PEMEHHEIX
I in : BOOL := FALSE;
END VAR

VAR OUTPUT //oOBaBIIeHME BHXOIOHBIX [I€PEeMEHHEBIX
Q out : BOOL;
END VAR

VAR
TON 1: SYS.TON;
END_VAR

//objacTe koma

TON 1(I := I in, T := ) ;
//TOoe ms - MWJJIMCEKYHIE, S — CeKYHIE, m — MMHYTH, h - dace, d - »OHu
Q out := TON_1.9Q;

END FUNCTION BLOCK
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FUNCTION_BLOCK TON_timer //uma QYyHKUMOHAIBHOTO OJOKa

VAR INPUT //oOBsaBieHME BXOIHHX [1€PEMEHHEIX

I in : BOOL := FALSE;
Ton _in : UDINT := 5000;//MmiyimMcexyHn
END VAR

VAR OUTPUT //oOBABJIEHME BEIXOIHEIX I€pEeMeHHBIX
Q out : BOOL;
END VAR

VAR
TON 1: SYS.TON;
Ton time: TIME;
END VAR

//obrnacTe kKoma

Ton time := UDINT TO TIME (Ton_ in);
TON 1(I := I in, T := Ton_ time, Q => Q out);

END FUNCTION BLOCK

12.6.2.3 Tanmep c 3agepxkon BbikItoveHus (SYS.TOF)

Taimep ¢ 3agepxkon oTtkrntodeHus (SYS. TOF) ncnonb3yeTcs onsi 3aepXXku OTKMYeHus1 Bbixoga. Ha Bbixoge Q
Tanmepa NosIBUTCS CUrHan norm4eckon «1» no poHTY curHana Ha Bxofe |, oTcHeT BpeMeHW 3adepKn OTKITHOYEHNS
Toff HauHeTCs Mo KaxgoMy cnafy BXOOHOro curHana. lNocne oTkNioYeHMs BXOAHOMO CUMrHana Ha BbiXxode MosiBUTCSA
curHan noruveckoro «0» ¢ 3agepxkon Toff.

O603Ha4yeHue Tun AaHHbIX OnucaHue
Bxoabl
| BOOL 3anyck Tanmepa (no 3agHeMy OpoHTY)
T TIME 3apepkka Ha BKoveHne
Bbixoabl
Q BOOL Bbixoa Tanmepa

FUNCTION BLOCK TOF timer //mMs yHKUMOHAJIEHOTO OJIOKa

VAR _INPUT //oO®BsABjieHME BXONHBIX [IE€PEMEHHEIX
I in : BOOL := FALSE;
END VAR

VAR OUTPUT //oOBABJIEHME BBIXOIHEIX I[I€PEMEHHEIX
Q out : BOOL;
END VAR

VAR
TOF_1: SYS.TOF;
END VAR

//obsacTs koIa

TOF 1(I := I in, T := )
//TOoe ms - MWJIMCEKYHIOE, S — CEeKyHIH, M — MMUHYTE, 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€PEMEHHEIX

I in : BOOL := FALSE;
Tof in : UDINT := 5000;//MmiymMcexyHn
END VAR

VAR OUTPUT //oOBABJIEHME BEIXOIHEIX I€pEeMeHHBIX
Q out : BOOL;
END VAR

VAR
TOF 1: SYS.TOF;
Tof time: TIME;
END VAR

//obrnacTe kKoma

Tof time := UDINT TO TIME (Tof in);
TOF 1(I := I in, T := Tof time, Q => Q out);

END FUNCTION BLOCK

12.6.2.4 UHTepBanbHbIN Taumep (SYS.CLOCK)

WHTepBanbHbin Tanmep (SYS. CLOCK) ucnonbsyeTtca aons hopMmpoBaHNs MMMyrbca BKOYEHUSA Bbixoga Q no
YacaM pearnbHOro BpeMeEHMW. BpeMﬂ BkntoyeHnsa Ton u oTkntodeHus Toff BblXO4a YCTaHaBlMBAKT B KayecTBe
napameTpoB TariMepa.

O6o03Ha4yeHue | Twvn gaHHbIX ‘ OnucaHue
Bxoabl
Ton DT Bpems BkntoveHus
Toff DT Bpems BbIkMOYeHUS
Mask UDINT Bbi6op ncnonb3yemMbix BENMYNH
Bbixoabl
Q BOOL Bbixoa Tanmepa

NMPUMEYAHUE
El YkazaHue nepemeHHon Mask Heobs13aTenbHo.

Ecnu 3HaueHne nepemeHHon Mask He ykasaHo, To No ymonyaHuto 6rok padoTaet ¢ mackon Mask = 63
(0b111111),

lpe:

Mask = 63 (0b111111)

0 6uT — ecnn 1, TO UCNONb3YHOTCA CEKYHADI

1 6uT — ecnun 1, TO UCNOMNBL3YIOTCH MUHYTHI

2 6uT — ecnu 1, TO NCMNOMNb3YHTCA Yachl

3 6yt —ecnu 1, TO UCNONb3YHTCS OHU

4 6uT — ecnn 1, TO UICNONb3YOTCA MEeCALbI

5 6uT — ecnu 1, TO UCNONb3YHOTCA rogbl
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FUNCTION BLOCK CLOCK timer //wmmsa OyHKLUMOHAJIBHOTO OJIOKa
VAR _INPUT //oOBsaBJeHME BXOIHHX [1€PEeMEHHEX
I in : BOOL;
END VAR
VAR OUTPUT //oObaBJIeHME BHXOIOHBIX [I€PEeMEHHEBIX
Q out : BOOL;
END VAR
VAR
CLOCK 1: SYS.CLOCK;
END VAR
//obnacTs koma
CLOCK 1(Ton := , Toff := R
Q out := CLOCK 1.0Q;

END FUNCTION BLOCK

12.6.2.5 UHTepBanbHbIN TauMep € HeAenbHbIM LuKIom (SYS.CLOCKWEEK)

WHTepBanbHbI Tanmep ¢ HegenbHbIM LnknoM (SYS.CLOCKWEEK) ucnonesyetca ans popmmpoBaHnsa umnyrnsca
BKITIOYEHWS Bbixoda Q no Yacam pearnbHOro BpeMeHU ¢ y4eToM AaHeln Hedenu. Bpems BknodeHus Ton u OTKMOYEHUS
Toff BbIxoga Q n aHW Hegeny paboThbl yCTaHABNMBAKOT B KAYE€CTBE NapamMeTpoB Tanmepa.

O6o3HavyeHue Tun paHHbIX ‘ OnucaHue
Bxoabl
Ton DT Bpemsi BkntoveHns
Toff DT Bpems BbIknOYeHUS
DayOfWeekMask UDINT BbiGop ncnonb3yemeix AHEN
DateTimeMask UDINT BbiGop ncnonb3yembix BENUYNH
Bbixoabl
Q | BOOL Bbixoa Tanmepa

> | | MTPUMEYAHUE
| 1 | |YkasaHue nepemenHbix DayOfWeekMask n DateTimeMask HeoBsizaTenbHo.

Ecnu 3HaueHne nepemeHHon DayOfWeekMask He ykasaHo, To no ymonyaHuto 6rok paboTtaeT ¢ mackom
DayOfWeekMask = 127 (0b1111111),

Ecnu 3HauyeHne nepemeHHol DateTimeMask He ykasaHo, To no ymonyaHuto 6rok paboTtaeT ¢ Mackom
DateTimeMask = 63 (0b111111),

lne:

DayOfWeekMask = 127 (0b1111111)

0 6uT — ecnu 1, TO yuMTBIBAKOTCHA NOHEAENbHUKN

1 6uT —ecnun 1, TO y4UTLIBAKOTCA BTOPHUKHA

2 6uT — ecnu 1, To yunTbIBaKOTCA Cpeabl

3 6uT — ecnun 1, TO yUMTLIBAKOTCHA YETBEPIU

4 6uT — ecnn 1, TO y4NTLIBAKOTCA NATHULBI

5 6uT — ecnu 1, To yumTbIBaOTCA Cy660THI

6 6UT — ecnun 1, TO y4UMTbLIBAKOTCA BOCKPECEHBS

DateTimeMask = 63 (0b111111)

0 6uT — ecnun 1, TO NCNONb3YHTCA CEKYHADI
1 6uT — ecnun 1, TO UCNONbL3YTCA MUHYTHI

2 6uT —ecnu 1, TO NCMNOMb3YHTCA Yachl

3 6uT —ecnu 1, ToO NCNONb3YHTCHA AHU

4 61T —ecnu 1, TO UICNONb3YOTCA MeCALbI

5 6uT — ecnu 1, To NCNOMbL3YHTCA roabl

FUNCTION BLOCK CLOCKWEEK timer //mma QyHKUMOHAJIEHOTO OJIOKa
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VAR _INPUT //oOBsaBJieHME BXOIHHX [1€PEMEHHEX
I in : BOOL;
END VAR

VAR OUTPUT //oOBABJIEHME BEIXOIHEIX I1€pEeMEHHBIX
Q out : BOOL;
END_ VAR

VAR
CLOCKWEEK_l: SYS.CLOCKWEEK;
END VAR
//obrnacTs KoIa
CLOCKWEEK 1 (Ton := ) Toff := ) ;

14
Q out := CLOCKWEEK 1.Q;
END_FUNCTION_BLOCK

12.6.3 N'eHepaTopbI

+ [eHepaTtop npsimoyronbHbix umMnynbcos (SYS.BLINK) 12.6.3.1.

12.6.3.1 N'eHepaTop npsiMoyronbHbIX UMNYNbCoB (SYS.BLINK)

leHepatop npsamoyronbHblx umnynbcoB (SYS. BLINK) wucnonbsyetca ans dopMuMpoBaHus MPSAMOYrOfbHbIX
nMnynscoB nynbcauun. Ha Bbixoge Q reHepatopa OPMUPYIOTCS WMMNYNbCbl C 3aJaHHbIMW NapameTpamu
ONUTENBHOCTU BKIMKOYEHHOTO (Tewn — CUrHaM niormdeckon «1») n otkmoueHHoro (Torkn — curHan norudeckoro «0»)
COCTOSIHMSA Ha BpeMsi AeVCTBUS yNpaBnsioLLero curHana Ha Bxoge | (curHan norundeckon «1»).

O603Ha4yeHue | Tun AaHHbIX ‘ OnucaHue
Bxoabl
| BOOL PaspelueHune Ha paboTty
Th TIME OnNnTenbHOCTb NOrM4eckon egquHNLbI
Tl TIME OnutensHOCTb NOrMYeCcKoro Hyns
Bbixoabl
Q BOOL | Buixon reHepatopa

FUNCTION BLOCK BLINK generator //vMS QYHKLUMOHAJBHOTO OJIOKa

VAR _INPUT //oOBABJIEHME BXONHBIX II€PEMEHHEIX
I in : BOOL := FALSE;
END VAR

VAR OUTPUT //oOBABJIEHME BEIXOIHEIX I[I€PEMEHHEIX
Q out : BOOL;
END VAR

VAR
BLINK 1: SYS.BLINK;
END VAR

//oBracTe kKozma

BLINK 1(I := I in, Th := , Tl ) ;
//TOoe ms - MWJUJIMCEKYHIE, S — CEeKYyHIE, m — MMHYTH, h - dace, d - »OHU
Q out := BLINK 1.0;

END_FUNCTION_BLOCK
FUNCTION BLOCK BLINK generator //mmMa QyHKUMOHaJIBHOT'O OJOka

258



12 Asbik nporpammupoBanns ST

VAR INPUT //0ObaBJIeHME BXOIHBIX [IepPEeMEeHHEBIX

I in : BOOL := FALSE;

Th in : UDINT := 5000;//MusumicexyHn

Tl in : UDINT := 5000;//MunnucexyHn
END VAR

VAR OUTPUT //0BBaBJIeHNE BBIXOIHBIX [Me€pPEeMEeHHBIX
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

12.6.4 CyeTumnkm

*  VIHKpeMeHTHbIN cyeT4mK ¢ aBTocobpocom (SYS.CT) 12.6.4.1;
* YHuBepcanbHbIn cyeTuunk (SYS.CTN) 12.6.4.2;
*  NHKpeMeHTHbI cyeTunk (SYS.CTU) 12.6.4.3.

12.6.4.1 UHKpeMeHTHbIN cyeT4MK ¢ aBTocopocom (SYS.CT)

VIHKpeMeHTHbIN cveTumk ¢ aBTocbpocom (SYS.CT) ucnonbsyercs onst nogcyeTa 3agaHHOro ymcna umnynbscoe N
(Bxog N — yctaBka uucna mmnynbcoB). Ha Bbixoge Q cuyeTyvka MOSABMTCA MMMNYNbC CUrHamna fornyeckon «1» ¢
ONUTENbHOCTBIO paboyero umkna npubopa (TUWKM), ecrnm Yucno npuxogsawmx Ha Bxog C MMnynbCOB OOCTUrHET
yCTaHoBIeHHOoro 3HaveHus N.

0O603Ha4eHne | Tvn AaHHLIX | Onucanune
Bxoabl
C BOOL Bxop cueTtumnka
N UDINT YcTaBka cyeTumKka
Bbixoabl
CuvrHanusauuns JOCTUrHYTOW YCTaBKu
Q BOOL (AnNMTENbHOCTbL OOQUH LK)
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FUNCTION BLOCK CT_ counter //uma QYyHKUMOHAJIBHOTO

VAR INPUT //oOBsaBieHME BXOIHHX [1€PEMEHHEIX

C in BOOL;
N _in : UDINT := 10;
END VAR

VAR OUTPUT //oOBABJIEHME BEIXOIHEIX I€pPEeMeHHBIX
Q out BOOL;
END VAR

VAR //0OBaBJIeHME JIOKAJILHEIX [I€PEMEHHEX
CT 1: SYS.CT;
END VAR

//obnacTe KoOIa

CT 1(C C in, N N in, Q => Q out);

END FUNCTION BLOCK

12.6.4.2 YHuBepcanbHbIn cyeT4uk (SYS.CTN)

BJoka

YHuBepcanbHbin cyetymk (SYS. CTN) ncnonb3yetca ond npsamoro n obpatHoro cyeta. Onepauns «nNpsiMon cHeT»
BbINOMHAETCA N0 NnepeaHeMy (PpOHTY MMnNynbca Ha Bxode npsiMoro cyeta U, 4To yBennumBaeT 3HadeHue BbIXOLHOMO
curHana Q. Mimnynbebl, npuxogsiime Ha Bxod D («oOpaTHbI cyeT»), yMeHbLualoT 3Ha4yeHne Bbixoga Q. B cniyvae
nocTynneHuns Ha Bxog R curHana nornveckon «1», BbIxof cyeTymka Q yctaHaBnvMBaeTcs B 3HadeHme Bxoga N.

O603Ha4yeHue | Tun AaHHbIX ‘ OnucaHue
Bxoabl
U BOOL Bxog ansa npsmoro cyeta
D BOOL Bxon ansa obpaTtHoro cyeta
R BOOL C6poc cocTosiHuA Bbixoaa Ha 3HadveHue N
N UDINT YcTaBka
Bbixoabl
Q UDINT HakonuTenbHoe 3Ha4YeHne NMnynbcoB

FUNCTION BLOCK CTN counter //mmMa QyHKUMOHANBHOTO OJOKa

VAR _INPUT //oOBsABIEeHME BXOIHHX [1€PEMEHHHX

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 1€PEMEHHEIX
CTN 1: SYS.CTN;
END VAR

//oBracTe KoOIa

CTN 1(U := U in, D := D _in, R := R in, N

END_ FUNCTION BLOCK
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12.6.4.3 UHKpemeHTHbIN cyeTumK (SYS.CTU)

UHkpemeHTHbIN cyeTdrk (SYS.CTU) ncnonb3syetcs Ang nogcyeta yncna MMnynbcoB, npuxogsawmx Ha exog C. Ha
Bbixoge Q cueTymka NosBMTCS UMMYMbC CUrHama Nnorm4eckon «1», ecnym Yucno NPUXOASALLMX Ha BXO4 UMMYSbCOB

AOCTUIHET ycTaHoBMeHHoro 3HadyeHust Ha Bxoge N (N — yctaBka).

O603Ha4yeHue | Tun AaHHbIX ‘ OnucaHwue
Bxoabl
U BOOL Bxog ans npsimoro cyeta
R BOOL C6poc cocTosAHMs cyeTumka B 0
N UDINT YcTtaBka
Bbixoabl
Q BOOL CvrHanmnsauus QOCTUrHYTOW YCTaBKu

FUNCTION BLOCK CTU counter //mmsa dyHKUMOHaNBHOTO OJOKa

VAR INPUT //oOBsaBieHME BXOIHHX [1€PEMEHHEIX

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 //oGBaBiieHMe JIOKAJIbHEX [IepeMEeHHBIX
CTU 1: SYS.CTU;

END VAR

//obnacTe koma

CTU 1(C := C_in, R :=

R in, N := N in, Q =>

END FUNCTION BLOCK
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