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1 O nporpamme

1 O nporpamme

OWEN Logic - cpega nporpaMMUpoBaHWUs, MpegHasHadeHHas [Ons  Cco3faHusl  anropuTtMOB  paboThl
KOMMYTaLMOHHbIX MPUOOPOB, OTHOCALUUXCS K KracCcy nporpaMMMpyeMbiX pene, B 4YacTHOCTW, NpubopoB cepuit
MP1xx, NMP200 n nanenun UMM120 nponssoacTtea komnaHum OBEH.

®yHkumoHan OWEN Logic otnnyaeTca Ansa cnegyowmx rpynn npubopos:

* npubopsl MP100, NMP102, NMP114, NMP200 1 nanenu UIMM120;
* npubopbl Ha HoBou nnatdopme — [NP103.

OcHogHon dyHkumoHan OWEN Logic goctyneH ansi Bcex npubopo., yHKUMOHaN 1 uHTepdencs! ansg npubopos Ha
HOBOW NnatdgopMe HeJoCTYMNHbI Anst ApYrMx Npubopos.

OWEN Logic no3sonseTr nonb3oBartento paspaborarb nporpammy aBTomMaTuM3auvuM CUCTEMbl MO COOGCTBEHHOMY
anropuTMy 1 3anucatb ee B SHEProHe3aBUCUMYIO NamsiTb npubopa. [Ans cocTaBneHuss nporpammbl UCMONb3yeTcs
rpadmyecknii sa3bik FBD ctaHgapta MOK 61131-3.

MepeyeHb npubopoB, Ans NporpaMMUPOBaHNst KOTOPbIX MOXeT ucnonb3oBatbcd OWEN Logic, npeacrtaeneH Ha
cante komnaHun OBEH.

1.1 CuctemHble TpeboBaHua ana padotbl OWEN Logic

Oﬂean,I/IOHHaFI cucrtema:

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

CuctemMHble BUbnmMoTeku:

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

CucrtemHble TpeboBaHus:

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

MogkntodeHne K VIHTepHeTy TpebyeTtcs Ans crieqyowmnx 4eNCTBUi;

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

1.2 Ucnonb3yemMble abbpeBuaTypbl U TEPMUHBI

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

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

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

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

ANs NporpamMmmMMpoBaHuMst MPOMbILLNIEHHBIX KOHTPONEPOB U ONepaToOPCKUX CTaHLUNA.

XKW — >xnaKoKprcTannmyeckuin MHaMKaTop.

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

KoHTekcTHOe MeHI — aneMeHT rpadmdeckoro nHtepderca, npeactaBnsoLLnin cobor cnMcok koMaHa,
BbI3bIBaEMbIV MNoNb3oBaTenem Ans Bbibopa Heobxoanmoro AencTems Hag BblibpaHHbIM o6bekTom. B OWEN

Logic Bbi3biBaeTcs HaxkatueM NKM no o6bekTy.


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

1 O nporpamme

Nornyecknn curHan («curHan») — guckpeTHas pmandeckast BENUYMHA (HanpsiKeHne unm Tok),
NPMHUMaloLLasi TONbKO ABa 3Ha4YEHUS: BKIIOYEHO — COOTBETCTBYET NIOTMYECKON «1» (FI0r. «1»), N OTKMIOYEHO —
nornyeckomy «0» (ror. «0»).

JNTKM — neBasi KHOMNKa MbILLW.

Makpoc — dyHKUMOHanbHbIN Br10K, pa3paboTaHHbIV Nonb30BaTeNEM.

O3Y (OnepaTtuBHOe 3anoMuHaroLee YCTPOUCTBO) — 3HEpProsaBmMcMmMasi Hactb NamMsTu npubopa, B KOTOPOW
BO Bpems paboTbl XpaHWUTCS BbINOMHAEMbIN KO MPOrpamMMbl, a TaKKe BXOAHbIE, BbIXOOHbBIE Y MPOMEXYTOYHbIE
AaHHble, obpabaTbiBaeMble NPOLLECCOPOM.

N3Y (MocTtosiHHOe 3anomMuHatoLee YCTPOMCTBO) — SHEProHe3aBUCUMas NaMsiTb, KOTOpas UCMONb3yeTCs
AN XpaHeHUs MaccmBa HeM3MeHAEeMbIX AaHHbIX.

MK — nepcoHanbHbIN KOMMNbOTEP.

MKM — npaBas KHOmMKa MbILLN.

MO — nporpammHoe obecneveHue.

Mpeobpa3oBaTenb — yCTPOMCTBO, Yepes KoTopoe npubop nogxntovaerca K K.

Mpubop — nporpammmpyemoe yCcTporcTeo, Hanpumep NP200.

MpoekT — haiin, cospganHbii B OWEN Logic, Bkntovatowmmn B cebsa nporpammy n HaCTporKu Ang
nocneaytowero xpaHeHuns Ha lMK.

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

YcTaBKa — 3aaHHOe 3HavyeHne napameTpa QyHKLUMOHANbLHOMo 6rioka (YCTaHOBMEHHbIN PEXUM).
DyHKUMOHanbHbIN 6nok (PB) — cTpyKTYypHas eavHuLa nporpamMmmel, KOTopas Nocne BblNOMHEHWS BblAaeT
0fgHo unu donee 3HavyeHU. MoxeT ObITb CO30aHO MHOXECTBO MOUMEHOBaHHbIX 3K3EMMIIAPOB (KONuii)
yHKUMOHanbLHoro bnoka.

DYHKUUNA — CTPYKTYPHasa eguHuLa NporpaMMbl, KOTopasi MOCE BbIMOMIHEHMS BbIAAET TONbKO O4HO 3Ha4YeHue.
DYHKLMA HE XPaHUT MHAOPMALIMIO O CBOEM BHYTPEHHEM COCTOSIHUU, TO €CTb BbI30B OYHKLIMM C OOHUMU U TEMU
Xe hakTnyeckMMm napameTpamu Bbl4AET TO XKe 3HaYeHNne.

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

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

ACIMN3Y (AnekTpoHHO-CTUpaemoe MNMporpammupyemoe NocrtossHHoe 3anomuHalollee YCTPOUCTBO) —

4YacTb MHTeraﬂbHOVI CXeMbl MUKponpoLeccopa, KoTopasa Ncnosfb3yeTcd And XpaHeHUd OaHHbIX.
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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

CeoicTEa 1A x

==12] |

1. MpuBop He nogknoYeH 1. COM39

maBHOE OKHO COOEePXUT:

PucyHok 2.1

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

* naHenu 2.4 NHCTPYMEHTOB;

* naHenu bubnuoteka koMnoHeHTOB 2.3, CBoncTea 2.4 n [NepeMeHHble 2.5 (A0 OTKPbITUSI NN CO3AaHUS
npoekKTa B HUX HET MHdOpMaLun);

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

nycroe);

* CTPOKY COCTOSIHUS 2.7 B HV)XKHEN YaCTW rMaBHOro OkHa, MOoKa3sbiBaoLLy0 MHOPMaLMs 0 AOCTYNHbIX
pecypcax npubopa n nogkntodeHmm Kk OWEN Logic.

* MeHeKep 3KpaHOoB

2.1 'maBHOE MeHIo

daunn

HoBbI npoekT

CospaHue HoBoOro npoekTa. TeKyLLMiA NPOeKT 3aKpbIBaeTcsl, Nepes 3akpbiTem
Oynet NpeanoXeHo COXpaHUTb MNPOeKT

CmeHa ueneBon
nnatcopmbl

BbI30B OKkHa cMeHbl Mogudmkaumm npnbopa s npoekra

OTKpPLITb NPOEKT

OTKprTVIe paHee Co34aHHOro 1 COXpaHEHHOro nNpoeKkTa

CoxpaHuTb TEeKyLLMNI
AOKYMEeHT

CoxpaHeHune TeKyLlero npoeKkTa

CoxpaHWUTb NPOEKT

MepecoxpaHeHne NpoekTa Nog TeKYLLUM NMEHEM

CoxpaHuUTb NPOEKT KakK

CoxpaHeHue npoekTa nod HOBbIM UMEHEM UK B APYroM MecTe

CosgaTtb ¢hann c Kn4om

CospaHnue canna c kntodom (nogpodHee cMm. Mactep TupaxmpoBaHus )

CBegeHusion poeKTe

Bbli30B OKHa cBegeHun o npoekTe 3.9

Cos3patb Makpoc

Bbi3oB pegakTtopa makpocos 3.11

MmnopT n3 dpanna

MmnopT makpoca, dyHKUUM unu dyHKUMOoHanbHoro 6noka Ha ST 13 cpanna B
BMBNMoTEKY KOMMNOHEHTOB
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AkcnopT B havn

OKCnopT Makpoca yHKUMM unm pyHKUMOHanNbHOro 6rioka Ha ST anga coxpaHeHus
Ha K

MeHeaxep KOMNOHEHTOB

Bbi3oB okHa MeHepkepa komnoHeHToB 3.10

MeyaTtb

MeyaTb cXeMbl OTKPLITOrO MNPOeKTa

MocneaHwue NpoeKkTbI

Cnuncok HegaBHO OTKPbITbIX MPOEKTOB

Bbixopn Bbixog ns OWEN Logic

Bua

OTMeHnTbL OTmeHa nocnegHero AencTBUS B MPOEKTe
BoccTtaHOBUTbL BoccTaHoBneHe 0TMEHEHHOTO AeNCTBUS

MHanKaTopbl COCTOAHUN

BkrtoueHne/oTkno4YEHNE MHANKATOPOB B CTPOKE COCTOSIHUN 2.7

MaHenb bubnuoTtek

CkpbITb/0TOBpPa3nTb NaHenb bnbnmorteka KOMNOHeHTOB 2.3

MaHenb cBOUCTB

CkpbITb/O0TOBpa3nTbL NnaHenb CeowncTea 2.4

NMepemeHHble

CkpbITb/0TOBpPa3nTb NaHenb lNepemMeHHble 2.5

MeHenxep akpaHoB

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

C6pocuTtb pacnonoxeHue
naHenen

C6poc nonb3oBaTeNbCKUX HACTPOEK MOMNOXEHNS MaHenew 1 BO3BpaT K HacTpoikam
Mo yMON4aHuio

Mpunbop

3anucartb nporpammy B
npubop

3anyck 3anvMcu co3aaHHoW NporpaMmel B npubop (KkHOMKa HeakTUBHa, NoKa He
noakmntoyeH npnbop)

O6HoBUTL BCcTpoeHHoe MO

3anyck 0GHOBNEHMS NPOLUNBKN NOAKITHOYEHHOrO npmubopa

UHdopmauunsa

BbI30B OkHa ¢ MHbopmauuen 7.1 0 nogkntoyeHHOM npubope

Tabnuua nepeMeHHbIX

BbI30B OkHa Ang paboTkl C NepeMeHHbIMKU 5 B NpoeKTe

KOcTtupoBka Bxogos/
BbIX0O40B

BbI30B OKHa HOCTUPOBKM 7.4 (KHOMKa HeaKTMBHa, NoKa He NoaKMnyeH npnbop)

HacTtpoiika npu6opa

BbI30B OKkHa HacTpoku npubopa 4

HacTpoiika nopTa

Bbi30oB OKkHa HacTponku nopta 3.6 cBsA3u ¢ npubopom

CepBuc

MepeHymepoBaThb
KOMMOHEHTbI

M3meHeHune Hymepaunn ®b B paboyen 30He npoekTa

Pexxum cumynsitopa

3anyck pexuma cumynsaumm 3.5

Pexum OFFLINE

BkntoyeHune/oTknoueHne 3anpeTa onpoca npmubopa no USB

PacwupeHus
m NMPUMEYAHUE

MeHto PaclumpeHus no yMonyaHuio CoaepXnT oamH NyHKT — YnpaBneHue pacwmpeHusamu. [pyrve

NYHKTbI NMNOABIAKTCA NO Mepe YCTaHOBKN paCLUMpeHMVI, rlop,p06Hee CM. pasgen PaCLIJVIpeHI/IFI 9.

YnpaBneHue
paclwmpeHnasMm

BbI30B OKHa yrpaBneHust paclumpeHnsamm 9

AkcnopT yctponctea B OPC

3anyck pacwmpeHusa 3kcnopt yctpornctaa B OPC 9.1

AKcnopT ycTponcTea B
OwenCloud

3anyck pacwupenusa SkcnopT yctponcTtea B OwenCloud 9.3

MacTep TupaxupoBaHus

3anyck pacwmpeHus MacTtep TupaxumpoBaHms 9.1

Momouwb

ABTONpoBEpKa HOBOIO
penusa

BkntoyeHne/oTkIo4eHne aBTomMaTMyeckom NPOBEPKN HOBLIX BEPCUI U PENN30B
OWEN Logic Ha cepBepe 06HOBrEHMSA

MpoBepnUTbL OGHOBMNEHMUS...

BbI30B OKHa Ans NPOBEPKM M YCTAHOBKMU HOBbLIX Bepcui 1 pennzos OWEN Logic
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CnpagBka

Bbli30B OKHa cnpaBKu

UcTopus

Bepcumn

Bbi3oB B 6pay3epe cTpaHuLbl co cnuckom Bepcui MO 1 onucaHuem

O nporpamme

BbI30B okHa nHbopmauun o Tekyulen sepcun OWEN Logic

2.2 lNaHenn MHCTPYMEHTOB

MaHenb

MHCTPYMEHTOB

DOR@0E =~ A% @ :

D

HoBbI npoekT

Co3sgaHune HoBOro npoekTa. TekyLnin NpoeKT 3aKpbiBaeTCs, nepen
3aKpbiTMeM ByaeT NpeanoXeHo COXpaHUTb NPOEKT

OTKpPLITbL NPOEKT

OTKpbITME paHee CO30aHHOro N COXpaHEHHOrO NpoeKkTa

CoxpaHuTb NpoeKT

CoxpaHeHue TekyLero npoekTa. [1py nepBoM COXpaHEHUU Bbi3bIBAET OKHO
NS NIpUCBOEHUSt UMeHn channy

MevaTb [MeyaTb CXeMbl OTKPBITOrO NPOEKTa

KonupogBaTtb KonnpoBaHue BbigeneHHoro B paboyen obnacti anemeHTa
BcTaButb BcTaBka ckonmMpoBaHHOMO anemMeHTa

OTMeHUTb OTmeHa nocnegHero AencTBmS B MPOEKTe

BoccTtaHOBUTL BoccraHoBneHne 0TMEHEHHOMO AENCTBUSA

3anucatb nporpammy B
npubop

3anyck 3anncu co3gaHHon nporpammel B npubop

UHdopmauusn

BbI30B OKHa ¢ MHGOpMaLMen o NOAKMYeHHOM npubope

Q|| 2 | 7 6P O By P

Hactpoukn npubopa

BbI30B OKHa ¢ HacTporkamu npubopa

&

Ta6bnuua nepeMeHHbIX

BblI3oB okHa Ans pa60TbI C nepemMeHHbIMU B NMpoeKTe

MaHenb

> A

oTrnagkun

Pexxum cumynsitopa

3anyck pexuma CUmynsiLmmn

OHnanH oTnagka

3anyck pexvma oHnanH oTnagku

Mopsaaok ucnosnHeHns

N3meHeHne nopsaAgka BblHUCINEHNA 3Ha4YEeHUIN Ha BbIXogax nporpamMmmbl nnu
MaKpoCa 1 nopsaaka nepegayum 3Ha4YeHUn no 06paTHbIM CBA3AM

2 0o | iy | W

MepeHymeposars WN3meHeHe HymepaLmn OB B paboyeit 30He npoekTa
KOMINMOHEHTbI
MaHenb BcTaBKMU
v Vv C N N | WR | =B~ »F =
A8 A oo o O E
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Brnok KommeHTapueB [obGaBneHne KOMMeEHTapUsa Ha CxeMy NpoekTa
v HU K
Cozpna eﬁno a . | Co3pgaHue bnoka ang 3anncu 3Ha4eHus B NEPEMEHHYH0
=] BbIXOOHOW NepeMeHHOM
v Cosnanne Gnoka CospaHue 6noka Ans c4MTbiBaHUS 3HA4YEHNS N3 NEPEMEHHON
(- BXOAHOW NepeMeHHOM P
C
) CospaHue Gnoka CosaaHue brioka ¢ pmKkcMpoBaHHLIM YUCNOBLIM 3HAYEHNEM
KOHCTaHTbI
B JIInHna 3apgepxkn CospaHue 3agepxkun Ha 1 umkn
N Cosnanme ceresoi CospaHue 6noka nepemMeHHON, 3Ha4YeHne KOTOpPOW 3adaeTcs No cetTn
L | BbLIXOAHOW NepeMeHHOM :
N Cos3paHune ceteBOMn . .
o . HWe Broka NnepemMeHHoONn, 3Ha4YeHne KOTOPOM CYUTLIBAETCA N ™
- BXOZHOM NEPEMEHHOM CosgaHune brnoka nepeMeHHON, 3Ha4eHne KOTOPOW C aeTcs no ce
W Co3paHue 6noka 3anucu | Co3ganve broka onsa 3anucy 3HavdeHus nepemeHHon db, Ha cxeme MoXeT
+J B ®b He oTOBpaXaTbCs CoOeaUHUTENbHAs NMHUSA LIENW NepeJaYn curHana
R Co3spaHue 6noka uteHus | CosgaHue bnoka Ansa cunTblBaHUS 3Ha4YeHns nepemeHHon db, Ha cxeme
(. ns ®b MOXET He oTobpaXaTbCsl COeanHUTENbHAs NMHNUS Lenu nepegadn curHana
}'{_) B gyﬁggg(a:::::g::e KoHBepTauus 3HaueHnst curHana B 6ynesckoe 3HavyeHne
I MNpeoGpa3oBatens B
X LenoYmcrieHHoe KoHBepTauus 3Ha4eHns1 curHana B LernlounCrieHHoe 3Ha4YeHne
3Ha4YyeHune
~F Mpeobpa3oBaTens B
X Yucno ¢ NnaBaroLLen KoHBepTauus 3Ha4eHNs1 cUrHana B YACIO C NiaBatoLLEen TOHKOM
TO4YKOM
[
;E. CospaTb Makpoc Co3gaHune HOBOro Makpoca B NpoekTe
Coszpatk (hyHKLMIO Ha CosgaHue pyHKUMKU Ha a3bike ST Ans UCNONb30BaHNUS B NPOEKTE
Co?-#(a-::)ua BHBIN B1IOK CospaHue yHKUMoHanbHoro 6rioka Ha s3blike ST Ans Mcnonb3oBaHUs B
ﬂ?s.r” n NOK | npoekTe

2.3 NaHenb Buobnmnorteka KOMNOHEHTOB

BkntounTb/BbIKNOUNTE OTOOBpaxeHne naHenn Bubnuoteka KOMNOHEHTOB B paboyen 06nacTu MOXHO B MaBHOM
MeHio Bua.
Ecnn B OWEN Logic oTKkpbIT NpOeKT, TO Ha naHenn Bubnunoteka KOMNOHEHTOB OTOOpaXKaloTCs ee pasgensi:

*  OyHKUMA 6.1;

*  ®yHKUMOHamNbHbIN 6ok 6.2;

* Makpocsl npoekta 6.3;

o OyHkummM Ha ST 3.12.1;

*  ®yHKUMOHanbHble 6nokn Ha ST 3.12.2.

Pasgen BbiOMpaeTcs B HAXKHEN YacTy NaHenu.

10
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EMBNMOTEKa KOMMOHEHTOB

a-v il &

DOYyHKUMA
= U

Tormyeckan dyHruMA K

1 wnu

TNormueckan dyHrwwa KIMA

=3+ HE

Jlormueckan dyHKuwa HE

1=} Wckmouarowee MIMA

TNomueckan dyHKLWA

Wekmouawwes M
=} ADD
X ®yHkuns

fb oyHxumonanbHwbil Gnok

M Makpochl npoekra

T
f)s’.s DYHKLUHH Ha ST

'ﬂillST PyHKUWOHANbHbIe BNnokn Ha ST

PucyHok 2.2

Bupg

B BbinagatoLemM MEHIO MOXHO Bbl6paTb BMO pacnonoXxXeHna KOMMNOHEeHTOB:

-

o-~ El &

MoapobHo

MawTka

00 1000
111 :l:l: oo

Cnucok

PucyHok 2.3

fx

Cnocob OTO6pa)KeHI/IH KOMIMOHEHTOB MOXXHO Bbl6paTb C NOMOLLIbIKO KHOMOK B BerHel;I 4acTun naHenu:

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

11
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BubDNMoTEKE KOMAOHEHTOE

il &

OyHKL MA

fx

PO OO0 0000 Q0@ 0 0 a

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, coaepxawme KOMMOHEHTbI pa3HbIX TUMOB.

BMONMOTEKA KOMNOHEHTOE

=]

o-

il e

OYHKLMA

fx

m Nonmeckke DyHKLIW

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

PucyHok 2.5

OnucaHue pas3aernoB 1 KOMMNOHEHTOB NMaHesnu Bubnnoreka KOMMNOHEHTOB npmnBeaneHo B pasgene BrnbnuoTteka 6.

2.4 NaHenb CBoucTBa

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

Ha naHenu oToGpaatoTcs 1 peaakTupyoTcs:

12
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* MapamMeTpbl 3fIEMEHTOB MpOorpaMmbl;

* pa3mepbl XOncTa;

* 4acTo MUcnornb3yemble CBOMCTBA BXOAOB M BbIXOAOB (MOSHbIV NepeveHb CBOMCTB HaXoAMTCs B pasaerne
Bxoabl 4.5 HacTpoek npubopa);

* MapameTpbl KOMMEHTapusi, CBOGOAHLIX MepeMeHHbIX, brokoB NpeobpasoBaTenen.

Ecnun anemeHT He Bbl6paH, TO Ha NnaHenn OTO6pa)Ka}OTCFI CBOWCTBA XoricTa.

[nsa otobpaxeHns CBOMCTB arieMeHTa B NaHenu cnegyet HaxaTtb Ha Hero JIKM.

Ceoicrea TP
= A
+ [lapameTps
cex v

OnutencHocTs MMnyneca 3
w [lpouee

KorreHTapuii

Maciitab Bpemern

PucyHok 2.6

Cnocobbl oTobpaXxeHnst napamMeTpoB B NaHENMU:

2l
s Z+ — B andgaBUTHOM NOPAAKE;
w—

« ™ T no Kkarteropusim.

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

Ha naHenu MNepemeHHble oTOGpaxaTca nepemMeHHble 13 Tabnuubl nepeMeHHbIX 5.

Co3paaHue 6noka nepeMeHHOU
[nsa cosgaHusa 6noka BXxogHOM NepeMeHHOM criefyeT nepetawmnTb nepeMeHHyto (metogom drag & drop) Ha XOrcCT.

13
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MepemeHHele =

Moweck

I [MuHyThI
I Yackl

I.ﬂEHh
||"-'Iec:nu

I Ceryrmbl @

Ceeinka Ha Cxemy nepemeHHoA

Ceowinor Het. MepemerHan He
MCMONb3YETCR Ha Cxeme

PucyHok 2.7

[nsa cosgaHns 6noka BbIXOQHOW nepemeHHoﬁ cnegyet nepetawnTb NepeMeHHY Ha XONCT, yaepXuBad Knasuwly

Shift.

Ecnn nepemMeHHyr nepetawnuTte K KOHHEKTOPY J3JieMeéHTa CXeMbl, TO 6yﬂ,eT co3gaH 6nok nepemeHHon,

NPUCOEANHEHHBIN K 3TOMY KOHHEKTOPY.

CcbInku

Ons otobpaxeHusi GNOKoOB, K KOTOPbIM MpUBSI3aHa NepeMeHHas!, CrieqyeT HaxaTb Ha UMsI NepeMeHHON B NaHenu. B
0o6nacTu CCbINoK NaHenun oTobpasaTcsa CCbikM Ha Bnoku. Ecnu knNukHYTb No ccbinke, TO Ha xoncte 6yaeT BbiaeneH

GnoK, K KOTOPOMY MpMBsA3aHa NepeMeHHast.

"::% MepeMeHHElE R B x Cxema™
m
= .
E Moweic H G o
w .
ﬁ I Cerynobl @ 1 L
I 5 .
5 | [uHyThI

I Yacw

I.ﬂEHh

| Mecau 12 |-

| Fon

I*.far'l

|*.rar2

13 |
PucyHok 2.8

MpuBSA3KM NepemMeHHon K ApyrMm Brnokam MOXHO NPOCMOTPETb B NyHkTe Moka3aTb CCbIKA KOHTEKCTHOIO MEHI0
6noka nepemeHHoW. Ecnu HaxaTb Ha CCbINIKky B KOHTEKCTHOM MeEHI0, To ByaeT coBeplueH nepexop K BblGpaHHOMY

Onoky.
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V1 )—— | TOFLOAT - y
_la Konupeoeate [ DIV | p‘u’1_2|:|2

PV T I
BriBpate NepemMeHHy ...
@ MokaszaTe CCBLIKN 4 Document -» Back 3anKou B nepenedHyo PV 1
. M YaanuTe KoMOOHEHT _
CeoicTea
PV % ;L U FroAl |-

PucyHok 2.9

2.6 Pabouyas obnacTtb

lNocne cosgaHus npoekTa UnM OTKPbITUS COXPaHEHHOro npoekTa B paboyer obnactu nosiBNAETCs XONncT Ans
pa3paboTku nporpaMmbl Ha s3bike FBD.

Ecnu npnbop nopaepxmeaet paboty ¢ dpyHKunamn Ha a3bike ST, oTobpasuTcsa Bknagka Pegakrop coyHKLUM.

Cxema* | PefiakTop QyHKuUmMK "function1” x| BuBNMOTEKa KOMMOHeHTOB ® O X

#1050 @, 100% ~ 8~ il &

®YHKUMA fx
Gu -
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& nwm

TMornseckan dywiuns MW
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N
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4 »
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—
w
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fb @yniumnonansbhbiii 6nok
M Makpocbl npoexta

st
X ®yHKunK Ha ST

CeoficTsa CxeMa nAax
=
v Iokyment

Vins pafina ¢

WMpuHa xoncT 286

Beicota xoneTt 150

- —
~ [e)]
T T
n
=

—
(o]
1
n
N

=] 5l (8] (&) (=] [8] [§] [E]
S ERRE R E E

VimA daiina c kmovom

@ Paznenurs ) O6venntus

PucyHok 2.10

Ha xoncrte pasmeliarTcss anemeHTbl U Onoku m3 naHenu Bubnmoteka KOMMOHEHTOB 2.3 M 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:
* BAOb JIEBOIO Kpasi XoricTa pacnonoxeHbl Bxoabl (Ix — anckpeTHble, FIx — GbicTpble agnckpeTHble, Alx —
aHarnoroBble);
* BAOMb NPaBOro Kpas XoncTa pacrnonoxeHol BbixoAbl (X — gnckpeTHble, AOXx — aHanorosble, K — kntoun,
Fx — cetoguogpl).

Lindpel B 0603HaYEHMAX COOTBETCTBYIOT HOMEpaM (hM3NYEeCKnX BXOOOB W BbIxOO4OB npubopa. Bxoabl n Bbixogpl
MOXHO NepeTackuBaTb BBEpPX/BHM3 BOOMb Xoncta metogom drag & drop, yganate n gobaenaTte Ans yoobcerea
KOMIMOHOBKM CXEMBbI.
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PucyHok 2.11

YnpaBneHune
Ha/J, XOnCTOM pacnonararoTcAa KHOMKU:

an/I BKINIOYEHHOW CETKE Ha XONcTe OT06pa)Ka|'0TCF| BepTuKanbHaa 1
ropmn3oHTaribHas NNHENKN 1 ceTKa. QNEMEHTbI N JIMHUK CBA3N npu
pasmMmelleHnn NnpuBA3bIBaOTCA K CETKE

ﬁ BknounTtb/BbIKNO4YMTL
ceTKy

@ YMeHbLWUTb Macwtab | YMeHbleHne macwtaba Ha 10 % OT nepBoHa4anbHOro

»
- = o
1, | OpuruHanbHbI pas3mep | Bosspar k ucxogHomy maciutaby
@s YBennuuTb maclutabd YBennyeHne macwtaba Ha 10 % OT nepBOHa4anbLHOro

3apaTb Tpe6yeMbu71 MacLTab MOXHO C MOMOLLbIO BbINaAatoLLEro MEHH0 cnpaBa OT ONMNCaHHbIX BbllLIE KHOMOK.

B HWxHEen yacTtm xoncra HaxoasaTCst KHOMKM:

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

[ Ofwenwmure | UcnonbayeTcs ans oTo6paXeHUsi CXeMbl B OLHOM OKHe

2.7 CTpoKa coCTOSIHUA

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

Bua

B 3aBucumocTtu ot an60pa, Bbl6paHHOFO npu co3aaHun npoeKkTta, nepedyeHb UHOAMKATOPOB B CTPOKE COCTOAHUA
MOXET pa3fnim4aTbCA.

Ph: 0% Mepem.: 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% 1. MNpuBop He NOAKMKOYEH 1. COMS

PucyHok 2.12

MHaukaTopbl
Mpwn noaknoyeHHOM Npubope B CTPOKE COCTOSIHMST 0TOBpaXkaeTcst UHpopMaums:

*  ®B — JOCTYMNHOE KOMUYECTBO 3K3EMMNSIPOB (PyHKLMOHAIBbHBIX BrOKOB;

* Mepem.— 0OCTYNHOE KONMYECTBO NEPEMEHHDIX;

+ CTeK — ypoBeHb UCMOMb30BaHWs NaMsITV BblAeNeHHoN nog ctek. CTek MCnonb3yeTcs ANst IPOMEXYTOUHbIX
BbIYVCIIEHUIA B NPOrpaMMme;

*  Cucr. ACMMN3Y — gocTynHoe KONMYeCTBO CUCTEMHOW SHEProHe3aBncuMon namstu. iHgmkatop
3anonHsIETCs B Cryvae NCNoNb30BaHUS CETEBbLIX NEPEMEHHbIX Ha CXeMe, NPUBSA3KMA NEPEMEHHbIX K
BM3yanu3auuv 1 napametpam npmbopa n [obaBneHns B NPOEKT MOAYNEN PaCLUMPEHWS;

+ JCMNN3Y — gocTynHoe KONNMYeCcTBO IHEProHe3aBNCUMON NaMaTu. IHAMKaTop 3anonHseTcs B cnyvae
MCNomnb30BaHWsl Ha CXeMe CTaHAAPTHbIX 3HEPTOHE3aBUCUMBIX NEPEMEHHDIX;

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

* Cucrt. O3Y — goctynHoe cuctemHoe O3Y npubopa. MHgukaTop nosensieTcs B cryyvae 3anonHeHus O3Y
Honee yem Ha 80%.
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2 OnucaHue nHTepderica

* 03Y — goctynHoe O3Y npubopa B npoueHTax oT obuiero oovema: «O3Y: 0...100 %». Yem GonbLue
ncnonb3yeTcs B nporpaMmme 6rnokoB 1 yHKUMIA, Tem Bonblue namaTn Tpebyetcs ansa paboTel B npubope.
OWEN Logic aBTOMaTM4eCKM pacCYUTLIBAET AOCTYMHYIO NamsATb Npubopa 1 B criydae KpUTUYecKkoro
3Ha4YeHMs BbIBOAMT COOTBETCTBYIOLLEE NPenynpexXaeHe;

*  MPxxx-xxx — Mogenb NoAKMYEHHOro npubopa. Ecnun npubop He NoAKMoYeH, Ha HAMKaTope
oTobpaxaetcsa Haanuck Mpubop He noakntoveH. HaxaTtne Ha MHANKATOP BKMNIOYAET/BLIKMIOYAET PEXUM
OFFLINE;

+  COMx — Homep BbIGpaHHOIO Nonb3oBaTenem nopTa Ans NoAkNYeHns npubdopa. HaxaTtne Ha nHgnkaTop
OTKpbIBAeT OKHO HacTponku nopta 3.6.

@ ‘I'IPEJ]YI'IPE)KD,EHI/IE

Ecnu kakoi-nnbo M3 nHanKaTopoB NepenosiHUTCSA, 3an1chb Nporpammel B npubop GyaeT sanpelleHa.

BKMoUNTL/BBIKNIOUNTE OTODPaXKeHWEe NHAMKATOPOB B CTPOKE COCTOSIHUSI MOXHO B rMaBHOM MeHo Bup.
Pexxum OFFLINE
B pexxume OFFLINE yctaHaBnuBaeTcs 3anpeT Ha CBsA3b C NpMOopoMm.

Ons nepexopa B pexum OFFLINE cnepyet HaxaTb Ha vMHOukKaTop mopenu npubopa B CTPOKE COCTOSIHUSI UMK
BblOpaTh B rmaBHoM MeHio CepBuc — Pexum OFFLINE. Bug vwHgukatopa namenutcs Ha OFFLINE. NosTopHoe
HaxaTtume oTkntodaeT pexum OFFLINE.

Mogpo6Hee cm. B pasaerne 3arpyska B npubop .

2.8 MeHepxep v pegakTop 3KpaHOB

MeHenxep 3KkpaHoOB

Ecnu npmubop ocHalleH gucnneem, TO Ha HEr0 MOXHO 3anporpaMMMpoBaTh BbIBOG MHpOpMaumMy M3 Nporpammbl.
MHCTpyKkuma no paboTe ¢ skpaHamu npusefeHa B pasgene NporpammupoBaHme akpaHa npubopa 3.4.

BkniounTb/BbIKNIOUNTE OTOOpaXeHne Bknagku MeHemxep 3akpaHOB B paboyeil obnact MOXHO B MABHOM MEHIO
Buga.

MeHemKep JKpaHOB OTKpPbIBAETCA HaXXatnem Ha OAHOMMEHHYIO BKINaAKy B JIEBOM Kpae pa60qel7| obnactu.

MeHEAWED SKOEHOE
0
— 6!6 [pynnb @

— é% Mpynna 1
] 3xpan 1

goHedye daxYana |y

v [lapameTp
Mran [pyrnna 1
Onucanme

HWran

PucyHok 2.13

MeHepxep 3KpaHOB COCTOUT 13 AepeBa 3NIEMEHTOB B BEPXHEW YaCTX U NOMEN CBOUCTB B HUXKHEN YacTu.
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2 OnucaHue nHTepderica

B nepeBe akpaHOB 0TOGPaXxKaoTCs Y pedakTUPYHTCS FpynMbl 3KPaHOB U 3KPaHbI.

OCHOBHble PYHKLNK:

Ho6aBunTb 3KpaH (HaxoaWTCH B BEPXHEWN YacT MeHeaxXepa 3KPaHOB U B KOHTEKCTHOM MEHHO rpynmbl
3KpaHoB)

YaanuTb aKpaH (B KOHTEKCTHOM MEHI0 3KpaHa)

PepaktupoBaTtb 3KpaH (B KOHTEKCTHOM MEHIO 3KpaHa)

AN Tl Tl

Ho6aBuTb rpynny (HaxoamTcs B BEPXHEN YacTu MeHekepa 3KpaHOoB)

75

PepaktupoBathb rpynny (B KOHTEKCTHOM MEHIO rpynrbl 3KPAHOB, AOCTYMNEH TONbLKO AN npubopos ¢
rpacpmnyecknm uBeTHbIM XKKIN)

|_|pl4 Bbl60pe 3KpaHa mnu rpynnbl 3KpaHOB B HUXHEN YacTu MeHe.qx(epa dKpaHoB 0T06pa>|<ar0Tc;| MX CBOWCTBA.

PepakTop 3KpaHOB M rpynnbl 3KpaHOB Ans NPU60poB C MOHOXPOMHbIM TeKCTOoBbIM XKKU

PenakTop 3kpaHOB OTKpblBaeTCcA BbiGOPOM komaHAbl PedakTMpoBaTb 3KpaH B KOHTEKCTHOM MeHIO 3KpaHa B
MeHeaxepe 3KpaHOB.

CxeMa™ || 3kpan "IxkpaH 1" E

r.
IEJ\ (%)

@, 100% -

PucyHok 2.14

Ona npubopoB € MOHOXpPOMHbIM TekcToBbiM XKW Takke [AoOCTyneH pedakTtop rpynnbl 3KpaHOB, KOTOPbLIN
OTKpbIBaeTCcH BblIOOpOM KOoMaHabl PeaakTupoBaTb rpynny B KOHTEKCTHOM MEHIO rpynnbl akpaHoB B MeHemxepe

3KpaHoB.
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2 OnucaHue nHTepderica

Cxema™ | Fpynna skpavos "Tpynna 1" |

E!‘ :1:1: @‘ 100 - n m

Skpat 1

FrpaH 2

SkpaH 3

B BerHeIZ 4YacTu penakrtopa 3KpaHOB U rpynrbl 3KPpaHOB pacnonioXeHbl KHOMKU:

COXpaHMTb AOKYMEHT

YMeHbLWUTbL MacLuTab

Jolm

r.l
L

OpuruHanbHbIN pa3mep

®‘ YBennuuTtb Maclutab

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

PucyHok 2.15
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3 BbasoBble cBeaeHus

3 basoBble cBegeHus

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

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

HacTtpolika nopTa 1 nogkntoyeHne npubopa 3.6;
3anucb nporpammbl B npubop 3.7.

OunnanH otnagka 3.8;

CsepeHus o npoekTe 3.9;

MeHemxep komnoHeHToB 3.10;

Pa6ota ¢ makpocamu 3.11;

CospaHue cyHkumn Ha a3bike ST 3.12.1.

3.1 MpuHUMN BbINOMTHEHUA NPOrpamMMmMbl

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

dyHKUMOHanbHasa cxema paboTbl npubopa:

Mpu6op (nporpammupyemoe pene)

Uy
| S1
DO1
S2
| - DO2
Sn DO3
DO4

PucyHok 3.1

Pa6oty npnbopa Mo)XHO NpeacTaBuTb B BUAe NOCNeAoBaTeNbHO BbINOMHAEMbIX LWaros (paboumnii umkn):

1.

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

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

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

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

Bpems BbINOMHEHWsI BCEX LUAroB 3aBMCUT OT CIIOXHOCTU anroputma nporpammbl (nogpobHee cMm. pasgen Bpewms
uukna 7.2).

3.2 PaspaboTka npoeKkta 1 nopsaaokK padoTbl

Co3faHue 1 peaakTMpoBaHue NpoekTa
,D,J'Iﬂ CcOo3aaHnA HOBOIO NpoeKTa crenyert.
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3 BbasoBble cBeaeHus

1. Haxarb KHOMnKy D Ha naHenun MHCTPYMEHTOB Ui BbibpaTb B rMaBHOM MeHo ®ann — HoBbIN NPOEKT....

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

BriBop mogenn >
Beegite HazsaHwe npubopa
Mpubop Bxonbl Belxoabl -
MP200-220.1.X 3 g
MP200-220.21 % 8 g
- _— MNP200-220 2224) % 12 12
- e MP200-220.23 % 12 10
8 L MP200-220.3.X 12 10
|
([ MP200-24.1.X 8 g
' — MP200-24 2(4) % 12 12
MP200-24.3.% 12 10
MP200-24.5.% 12 14
MP200-220.5.% 12 14 -
CTMexa
PucyHok 3.2
NMPUMEYAHUE
EI Ecnu k MK nogkntodeH npnbop, To OWEN Logic npegnoXxnTt mogens NOAKMI0YEHHOTO Npubopa B OKHe
BblOOpa.

B rmaBHom okHe OWEN Logic oTobpasnTtca XOncT npoekTa, CTaHyT akTMBHbIMWM CTpOKa COCTOSHWUS 2.7, naHenwu
Brnbnuoteka komnoHeHTOoB 2.3, CBolicTBa 2.4 u NepemeHHble 2.5.

Ecnu y BbibpaHHoro npubopa ectb Aucnnen, To B rMaBHOM OkHe 0ToGpa3nTcs Bknagka MeHexep akpaHoB 2.8, rae
MOXHO HacTpouTb 3.4 BbIBO4 MHpOPMaLIMM Ha OMCNEN.

COXpaHI/ITI: TeKyLLI,MVI NN OTKPbITb COXpaHeHHbII7I NPOEKT MOXHO C NOMOLLbKO COOTBETCTBYHOLWMX KHOMOK Ha naHenun
WHCTPYMEHTOB WUIK B INMaBHOM MEHIO dann.

Mopsigok nporpammmpoBaHms Npubopa B NpoekTe:
1. PaspaboTka nporpaMmmsil.
2. Otnapgka nporpammsi.
3. MopkntoveHune npubopa k MK.
4. 3arpyska paspaboTaHHON Nporpammbl B nprudop.

PaspaboTtka nporpamMmmbli

Ha xoncte npoekta cosgaetca nporpamma 3.3 Ha qA3blke FBD ¢ nomouwlbto 6rnokoB v 3nemMeHTOB BCTaBKU U3
BubnnoTtekn KOMNOHEHTOB 6.

Otnagka nporpamMmmbl

Mocne cosgaHWsi MOXHO CMOZEnMpoBaTh paboTy Mporpammbl B pexume cumynsitopa 3.5. Bo BpeMsi npoBepku
npaBunbHOCTU PaboTbl NPOrpaMMbl MOMb30BaTENb MOXET M3MEHATb COCTOSIHME BXOOOB, KOHTPOMMPYS COCTOSIHME
BbIXOZI0B Ha COOTBETCTBME HYXXHbIM YCIOBUsIM. [Tocne BbiSIBNeHMs OLIMGOK MOXHO BEPHYTLCS K MpaBKe NporpaMmbi.

MoakntovyeHne npubopa Kk MK

Ons nogkntovennst npubopa k MK cnegyet HacTpouTb nopT 3.6 B OWEN Logic n ¢ nomoLbto kabens nogcoeanHuTb
npnbop. anee Ha npnbop nogaerca nuTaHne (ecnu TpebyeTcst), U NPOM3BOAATCA HacTporkn npubopa 4 B8 OWEN
Logic.
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3 BbasoBble cBeaeHus

3arpy3ka nporpamMmmbl B npu6op
lMocne HacTpPOMKN COeQUHEHMS MOXHO 3arpy3utb nporpammy 3.7 B npnbop nsa OWEN Logic.

OHnawH oTnagka

3arpyxeHHylo MNporpaMMy MOXHO MNPOBEPUTb B PEXMME OHManH otnagkm 3.8 ¢ peanbHbIMU 3HAYEHUSMU,
nocTynawoLmmm n3 npmdopa.

3.3 PaspaboTtka nporpamMmmbl

Pa3paboTky nporpammbl peKOMeHOYEeTCs HadaTb C nnaHupoBaHus. [naH JOmKeH onvcbiBaTb BCE BO3MOXHbIE
COCTOSHMSA npubopa BO Bpems (QYHKUMOHUPOBaHMSA (B BMAE AuarpaMMbl PeXMMOB, Tabnuubl COCTOSHMA,
ANEKTPUYECKOM UNnKn PyHKLIMOHANBHOW CXeMbl n/vnn ap.).

[Nocne TOro kak npoaymMaHbl BCe 3aa4yun, KOTOpPbIe O0JKHbI BbINOJNTHATLCA an6op0M, cnegyetT CoCTaBUTb NporpamMmmy
Ha XOJcTe npoeKkTa C NOMOLLbH 3JIEMEHTOB BrnbrnnoTekn KOMMNOHEHTOB 6.

PasmelieHMe KOMNOHEHTOB M CO3aHue CBA3en

KOMMOHEHTLI pa3MeLLaoTcsl Ha cxeme NyTem BblGopa HYy>XHOro KOMMNOHeHTa B naHenn bubnuoreka KOMMOHEHTOB 6 U
nepemeLLeHnsa Ha xoncT metogom «drag & drop».

X | | BMBNMOTEKA KOMNOHEHTOE

3 il &

- HKLIMA fx
] Q—I DYHKL .
g U
= Qg
(— *I = HE
Memed .
E OR i——x . & Mekmovamwes MIMTA
i ’ & ADD
1 J ]
Q2 5 SUB
8 MUL
: fx DyHKLMA
*= Q3 ﬂj dyHKUHOHANbHBIA Bnok

M Makpochl npoekTa

PucyHok 3.3

Bxoabl 1 Bbixoabl npm6opa M KOMMOHEHTOB crieayeTt CoeaAnHNTb, nposeaa Mmexgy HUMU NMHUK CBA3N. [ns cosgaHusa
COEaUHUTENBHOM NNHUN cnenyer:

+ HaxaTb JIKM Ha BbIxog nepBoro KOMMNoHeHTa. JIMHWUS NPUCOeaUHUTCS K HEMY U NOTSIHETCA BCRes 3a
KYPCOPOM MbILLIK;

* Ansi co3gaHus nsrnba nuHMK cnegyeT HaXaTb Ha XOrcTe AN OTMETKM TOYKM NMOBOPOTa NUHWUK;

* MNPOTSHYTb MUHMWIO [0 BXOAa BTOPOro KOMMOHEHTA W HaxaTb Mo Hemy. JInHNA CBA3W co3faHa.
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PucyHok 3.4

Ecnun Tunbl BXoda u BbIxoga KOMMOHEHTOB HE COBMagaloT, TO JIMHUS HE Co34acTcCA. I'Io,u,po6Hee CM. pas3gen Tunbl

nepemMeHHbIx 5.1.
[nsa BblaeneHus Gnoka unu KOMMOHEHTa Ha cxeme criegyeT HaxaTb no Hemy JIKM. YTo6bl BbIAENUTbL HECKONLKO
3NNIeMEeHTOB CXeMy, MOXXHO BOCIMOJ1Ib30BaTbCA «J1aCCo» — 3aKIO4YNUTb HYXHble 3rTIeMeHTbl BHYTPb pacTdrmearoLleroca

BCrea 3a KYpcopoM MbILLK NPAMOYronbHuKa, yaepxusas JIKM.

: TO FLOAT
. - | DIV t_on_blink_s_f

1000

e o o o

PucyHok 3.5

HacTpoiika napameTpoB KOMNOHEHTOB
Y1006bI oTpeAakTMpoBaTb NapaMeTpbl, cneayeT BblAENUTb Hy)KHbIIZ KOMMOHEHT uUnu Onok Ha cxeme u HaCTpOUTb

3Ha4yeHunsa Ha naHenu Ceoinctea 2.4.
CeoicTEa TP
v =
= Al |

v [lapameTpod

MacwTal spemeHi

MKH
NnutensHocTe wMnyneca  KIKES]
+ [lpouee

KormmeHTapuid

TP1

0,05m} T

[maTensHOCTE MMNYNLCE
3apaeT ANMTENEHOCTE (POPMMDYEMOr
MMMYNECAE.

PucyHok 3.6

CBowicTBa KOMMOHEHTa UM Brioka MOXHO OTKPbITb C NOMOLLbKO KOHTEKCTHOIO MEHH0.
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|t_nn_b|ink s f »>——- TOBOOL

ﬁ Konwposate EEEEE
BribpaTe nepemerHy...

[MoKasaTe CCRINKK b

. YaanuTe KoMNOHEHT

CeEOWCTES

PucyHok 3.7

[ns paspaboTky NporpaMmmbl UCNONb3YHTCS criedytoLme 6rokn 1 yHKLUK, Bbi3biIBaeMble Ha NaHeNn BCTaBKu:

Bnok kommeHTapuen 3.3.1

Pa3smeLleHne TekcTOBOro KOMMEHTapua Ha cxeme

Bbrnok nepemeHHon 3.3.2

PasmeLleHve Groka nepeMeHHoN Ans 3anvMcu Unu YTEHUS! 3HaYeHMi
nporpamMmei

Bnok koHcTaHTbl 3.3.3

Pa3meLueHne brioka ¢ PUKCMPOBaHHbLIM YNCNOBLIM 3HAYEHWEM

JIvHun 3agepxkn 3.3.4

CospgaHue 3aEepPXXKMN Ha OAnH UMK nepegadyun 3Ha4eHnsa ¢ BbiXxoda
KOMMNOHEHTa Ha BXOoA4

Bnok ceteBor nepemeHHon 3.3.5

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

Bnok yteHne/3anucu B ®b 3.3.6

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

Bnok npeobpasosaHus 3.3.7

KOHBepTaLI,I/IFI 3Ha4YeHUN Pa3nnYHbIX TUMNOB ONA nepenayn

lMepeHymepoBaTb KOMMNOHEHTLI 3.3.8

lMepeHa3HauyeHne nopsiakoBbIX HOMepoB Db cxembl

Mopsaok ncnonHeHna 3.3.9

N3meHeHune nopsAaka BblHUCNEHUA 3HaYeHNN BLIXO4OB nporpamMmmbl

3.3.1 bnok kKommeHTapueB

Briok KOMMEHTapueB NO3BOJIAET OCTaBJIATb 3anmMcn h KOMMEeHTapun Ha CXeMe npoekKkTa.

YUT06bl 1O00aBUTH TEKCTOBLIN KOMMEHTAPUIA Ha CXEMY, CriedyeT HaxaTb Ha KHOMKY Ha naHenu BCTaBkW. 3atem
yaepxuBas JIKM HauepTuTbe NpsiMOyronbHyto obrnactb 6rnoka KOMMEHTapuMeB Ha TOM MECTE CXeMbl, rae LOIMKEH

pacnonaratbCqa KOM MeHTapMVI.

BeeguTe KOMMEHTaDHA Beegure -
EOMMERTAPKWMK

PucyHok 3.8

[nga BblgeneHHoro onoka KOMMeHTapueB MOXXHO N3MEHUTb HaCTpOI7IKI/I BBOJA TEKCTa Ha NaHenun CBOWCTB.
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3 BbasoBble cBeaeHus

CEOACTES TeKCTOBLIA Dok

HEN

Bripaermeanne Texcta B ueHtpe

WpwmdeT Aral, 9§
LseT TexcTa [R=0. G=0. B=0]
“  PoH
Hanwuume doHa [a
LseT Gopmuopa [R=0, G=0, B=(0]
UpeT doHa [R=255, G=255, B=255]

[po3payHocTs foHa 0

Texcr

PucyHok 3.9

YT06bI LIBET (pOoHa Grioka KoMmeHTapueB Obln BUAEH, crieqyeTt 3agaTh 3HadeHue napameTpy Mpo3pavyHocTb hoHa
6onee 20.

[lns BBOga TekcTta cnenyet ABaxKabl HAXaTb JIKM Ha 6nok KOMMEHTapueB 1 BBECTU HOBBbI TEKCT.

Beenure Texd]
KOMMEHTAPHI '

- - Text

PucyHok 3.10

3.3.2 bnok nepeMeHHOM

briok nepemeHHon CINY>XUT ONnA ncnosnb3oBaHUA nepemeHHO|7| Ha CXeMe npoekKTa.

Ytobbl nobaBuTb Onok nepemeHHon Ha CXemy, cnefyet Ha)kaTb Ha ero nNMKTorpamMmmy Ha naHenn BCTaBKU:
v

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

« ] BbIxogHas nepeMeHHas — /115 3aMN1CU B Hee 3HaYEHNs N3 NPOrpaMMbl.

3areM HaxaTb Ha CxeMe B TO MeCTO, KyAa HYy>XHO NOMECTUTb Onok.
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3 BbasoBble cBeaeHus

PucyHok 3.11

Brnok nepemeHHoM Takke MOXXHO 106aBUTb Ha cxemy U3 naHenu NepemeHHble 2.5.

[ns npuBsskn nepemeHHon K 610Ky NnepemMeHHo cnegyerT:

1. Bblgenutb 6Griok nepemMeHHoMN.

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

nepeMeHHOM Ha Cxeme.

CeOWCTBa

=|a

M=LTN

v [lapameTp
MNepemenHan

w [Ipouee

KomreH Tapuii

< He BeifipaHa =

MNepemenHan

PucyHok 3.12

3. B oTkpbiBEMCS okHe Tabnuupbl nepeMeHHbIX 5 BbibpaTh Unu co3aaTb HOBYIO NMEPEMEHHYIO U HaXaTb
kHonky OK. BbibpaHHasa nepemeHHas byaet npuBsasaHa K 6noky.

=D

CeolCcTEa var3 B x

~F1 ||| =4

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

+ [lpouee

KommeHTapii

MNepemenHan

-

PucyHok 3.13
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3 BbasoBble cBeaeHus

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

PucyHok 3.14

[ns 6noka BbIXOQHON NepeMeHHON AOCTYMHa HacTpolka 3anucb B KOHLUE LMKNAa, KOoTopas CAYXWT Ans 3anucu
3Ha4YeHWs B MEPEMEHHYI0 NMocre BCcex onepauun YyteHns B paboyvem umkne 3.1.

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

‘.El.a
Januch B KOHLE LKna

[apaHTMpYET SaNKce B NEPEMEHHYH) NOCNE ECEX ONEDALIA YTEHMA.

PucyHok 3.15
3.3.3 Bnok KOHCTaHThbI
D,J'Iﬂ BKINMKOYEHNA B nporpammy JKeCTKO 3aJaHHOro 4mcrnoBoOro 3Ha4deHwud I/ICI'IOJ'Ib3yeTCF| 6]'IOK KOHCTaHThI. ﬂ,J‘IH
C

pasmMmeLlleHunsa ©Onoka KOHCTaHTbl Ha cxeme cnegyeT HaXaTb Ha KHOMKY D" Ha naHenun BCTaBKu, 3aTeM — B MECTO Ha
cxeme, rge AOMKeH ObITb pacnonoxeH Ornok.

B0

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

B N N WR  ~B —l ~F
0200+ X X X

PucyHok 3.16
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3 BbasoBble cBeaeHus

CeoicTea 15 B x
= A
 [lapameTpws

3Ha4YeHWe KoHoTaHTel 15

TN KOHCTaH T Llenowmcnenqoe

15 4  [lpouee

KorreHTapuia

3HaueHWe KOHCTaH T

PucyHok 3.17

3Ha4yeHne KOHCTaHTbl MOXHO oTpeaakTnpoBaTb OBOWHBIM HaXkaTem Ha OroK KOHCTaHTbl Uin BbI60pOM N3meHuTb
3Ha4YeHue B KOHTEKCTHOM MeHI0 Broka.

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

CEOMCTES

PucyHok 3.18

,D,OFIYCTVIMbIe 3Ha4YeHnda ona TMNoB KOHCTAHTbI:

bynesckoe or0pgo1
LlenouncneHHoe |ot 0 go 4294967295

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

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

3.3.4 JluHua 3apepxku

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

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

~B =l oF
X X

PucyHok 3.19

Mpumep

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

11
[+ Q
12 :
PucyHok 3.20

3Ha4vyeHus Ha BXoAax 1 Bbixogax broka:

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

3.3.5 Bbnok ceTeBoM NepemMeHHOM
Brnoku ceteBbIx nepemMeHHbIX CcrnyXxatr aOnd nepegadn M nonyyYeHud 3Ha4YeHn no MHTepcbeﬁcaM CBA3N U
ncnonb3oBaHUA X B nNporpamMmme.

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

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

1. Bbibpatb Ha cxeme Brok ceTeBon NnepemMeHHON.

2. HaxaTb Ha KHOMKY «...» B nore MNepemMeHHas B cBovicTBax Grioka ceTeBON NepeMeHHON nnu asa pasa
HaXkaTb Ha BNOK CETEBOWN NEPEMEHHON Ha CXEME.

29



3 BbasoBble cBeaeHus

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

AHavyeHwe no yMonuadmo 0
+ [lpouee

KomMmeHTapui

MNepemennan

PucyHok 3.21

3. B oTkpbiBLUelca Tabnmue nepeMeHHbIX 5 BbIOpaTh UM co3gaTh HOBYIO NeEpEMEHHYHO AN NPUBS3KU U
HaxaTb kHonky OK.

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

“ [lpouee
X—' Var1 KormeHTapui

PucyHok 3.22

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

’.‘"Z‘ EQ F1

-~ F2

PucyHok 3.23
BbiweonuncaHHbIi anroputm paboTsl ¢ NepeMeHHbIMU MHTepPdENCOoB cBA3M yaobeH, ecny nonb3oBaTenb HauYMHaeT
paboTy ¢ NpoekToMm ¢ HacTpowku npubopa. Ecnu cnncok napametrpos Mactepa cetu Modbus yxxe nssecteH, paboty

yoobHee HauvHaTb C onpeferneHnsl MepeMeHHbiX B Tabnuue nepemeHHbix 5. MNMogpobHee cm. pasgen Paborta no
npotokony Modbus 4.3.2.1.

NMPUMEYAHUE
III Henb3s npuBasatb nepemMeHHyto k GroKy, ecnu B HacTporikax npubopa 4 HET NHTEPdENCOB CBA3M.
PaclumnpeHHble HaCTPOWKKU

Ona npubopoB Ha HOBOW nnatdopmMe AOCTYNHa HAacTpoWKa [OOMYCTUMOTO OTKIOHEHMS AN NepeMeHHbIX C
nnaBatoLleit ToYKon B Brioke nepegayn 3HadeHUs M3 nporpammbl Nno ceTn. Ecnu Bxopsilee B Gnok 3HadeHune He
npeBbllLaeT AOMNyCTMMOE, TO 3Ha4YeHWe MNepeMeHHON He nepes3anicCbiBaeTCs Kakabl LMK, 4YTO MNo3Bonsier
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3 BbasoBble cBeaeHus

3KOHOMWTbL annapaTtHble pecypcbl Npubopa. [JonycTumoe OTKIIOHEHWe 3a[aeTcsa B CBOMCTBax Onoka ceTeBon
nepemMeHHOMN.

Ceoicrsa Variable o | x
=521 |
v lNapameTp
MNepererHan Variable [16384]
3HaYEHWE MO YMONYEHWID 0
Tian nepeMeHHoR C nnasatoweit zanaToi
MopAnok perucTpos MpAroi
ATl S o HDEHMKEBHTTD HEHMDH
KarameHTapii
+ PacumperHme HacTpofiKkK

AT2 |- T 10

FI4| =«

PucyHok 3.24
3.3.6 Bnok ureHusa/3anucu B b

bnok urteHus/zanucu B ®B ucnonb3yeTcs ANA 3ajayM uUnu 4TeHus 3HadeHus napameTtpa ®b B npouecce
BbINOSTHEHWSI NMPOrpamMMbl.

Ha cxemy moryT 6bITb fo6aBneHsb! 6rioku:

W
« *#[J — 3anucu sHaueHus B O6;
R
« [J* — yteHus sHaueHus n3 Ob.
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Mpumep
B 3aBucumMoctTn oOT 3HadeHus Ha Bxoge |1 B dyHkumoHanbHoM 6noke BLINK1 3HadeHue napametpa
AnNuTenbHOCTL BKI1. COCTOSAHMA OyaeT nmeTb 3HavyeHue 2 unum 10.

1
H wl SEL |« [Writeto FB
—
BLINKA
|2 [ Q
Oc| Th
Oc| Tl
PucyHok 3.25

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

\

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

PyHKLMOHANEHRIA Gnok. BLINE

Hran nepEMEHHuﬁ lnuTeneHoCTE oK. CDCTCIFIHHH.

NnuTensHOCTE OTKN. COCTOAHKWA
}{DMMEHTapMH NnuTensHOCTE BKN. COCTOAHWA

PucyHok 3.26

3.3.7 Bnok npeo6pa3soBaHus

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

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

Al

Tunbl 6GrnokoB NnpeobpasoBaHWs:

PucyHok 3.27

% | NMpeobpa3soBaTenk B 6ynesckoe 3HaYeHne

KoHBepTauus 3HayeHus curHana B GyneBckoe 3HauyeHue.
Ecnu 3HayeHne Ha Bxofe 6rnoka 6onblue 0 (False), To Ha
Bbixoge 6rnoka 6yaet 1 (True).

"' | MNpeo6pa3oBaTtenb B LeNo4YUCNeHHoe
3HaveHue

KoHBepTauus 3Ha4yeHus curHana B LenoYncrieHHoe
3HayeHue. Ecnn Ha Bxoge brioka GyneBckoe 3HaveHne 0
(False), To Ha Bbixoge Oyaet 0, ecnu Ha Bxoge 1 (True), To Ha
Bbixogde byaeTt 1. Ecnu Ha Bxoge 6noka 3HadeHue yncna ¢
nnasaroLlel 3ansaTon, TO Ha BbIXOA4E OHO OKPYITSETCS C
HegocTaTkoM. OTpuuaTenbHble 3Ha4YEHUS C NaBatoLLen
3anaToun KoHBepTupytoTcsa B 0.

F| Mpeobpa3soBaTenk B YNCHO C NNaBaloLei
3anaTomn

KoHBepTaumsa 3HayeHns curHana B YMcro C MnraBatoLLen
Toukon. [ina npeobpazoBaHmst LENOYNCIIEHHOIO B YMCHO C
nnaeatoLlen Todkon gobaenseTca gpobHas yactb (int=5 —
float = 5,0000). Ecnu Ha Bxoge 6noka bynesckoe 3HayeHne 0
(False), To Ha BbiIxoge Oyaet 0,0000, ecnu Ha Bxoae Gnoka 1
(True), To Ha Bbixoge 6ynet 1,0000.

3.3.8 NepeHyMepoBaTb KOMMNOHEHTbI

ﬂﬂﬂ nepeHasHa4yeHna nopAaAnkoBbiX HOMEpPOB KOMMOHEHTOB Ha CXeMe crnenyet HaXaTb KHOMKY

]2z
4

Ha naHenu

WHCTPYMEHTOB WNW BbIGpaTb B rMaBHOM MeHio CepBuc — [epeHymepoBaTb KOMMOHEHTbl. OOHOTUMHbIE
KOMMOHEHTbI HYMEPYIOTCS MO NOPSiAKY CBEPXY BHU3 U CrieBa Hanpaeo.
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SR3 SR2 S5R1 SR2
— R — R — R — R
SR1 SR3
et
RTRIG2 _—5 — RTRIG1 —_5 Q=
RTRIG1 RTRIGZ2

3.3.9 MNopsapok ncnonHeHns

PucyHok 3.28

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

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

OWEN Logic nepenget B pexvm HacTpPOWKM nopsaka UCMOSNTHEHNST — Ha BbIXOAax U 00paTHbIX CBA3AX 0Tobpa3saTcs
nopsagkoBblie HOMepa ovepenn UCNOoJTHEHUA.

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

B A

r
-
-

-_— |

PucyHok 3.29
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3 BbasoBble cBeaeHus

Mocne YCTaHOBKM Heobxogmmon o4yepegHOCTU crieayetr OTKITHOHUTb PEeXUM HaCTDOVIKM nopAagka WUCNoJIHEHUA

NOBTOPHLIM HaXaTUeM Ha KHonky .

3.4 NMporpammupoBaHue aucnnes npubopa

Ecnun npubop ocHallleH aucnneemM, TO MOXHO 3anporpamMMyMpoBaTh BbiBOA Ha Hero MHdopMauuu nporpaMmbl No
onpeaeneHHoMy anroputMy — T. €. eCcTb co3daTb 3KpaH. Ha akpaHe MoXeT oTobpakaTbCsi TEKCT M 3Ha4YeHus
nepemMeHHbIX NporpaMmbi.

[ns nporpammupoBaHus 3KpaHa ucnonb3dyetca MeHemkep 3kpaHoB 2.8. UTOBbI OTKPbITb MeHeaXep 3KPaHOB,
crnegyeT HaxaTb Ha 3arofoBOK BKNagku B NeBoun Yactu paboyer obrnacTu.

Cxema®

ﬁ 'EJ‘ :1:1: @‘ 140% =

PucyHok 3.30

goHedye daxYana [y

Mo YMOJI4aHuIO B MeHe,mKepe 9KpaHOoB 0T06pa)KaeTCFI OAWH 3KpaH.

MeHeAEeD SKPEHOE

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

W

lNapameTp
IZE <= |

Onucanue

WMran

PucyHok 3.31

[Ho6GaBneHue aKkpaHoOB

B MeHepKepe 3KpaHOB MOXHO HaCTPOUTb HECKOJNTbKO 3KpaHOB, MepekrovYeHne Mexay KOTOpbIMM Ha gucnree
np|/|6opa 6y/:|,eT OCYLLECTBNATLCA MO HAXXaTUK KHOMKU UInn nNo cobbITUIO.

Onsa pobaeneHus skpaHa cnegyeT knukHyTb MNMKM no anemeHTy Fpynna 1 M B KOHTEKCTHOM MeHIO BblbpaTb
[Jo6aBuUTb 3KpaH.
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MEHEAMED IKPEHOE

— arwnnhl ) {E}‘ o

D B [oBaeute 3kpan
A Penaktupoeate rpynny

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

PucyHok 3.32

MEHEAWED SKPEHOE

— 6% [pynnel @
— 36 [pynna 1
m PenakTMpoEaTE 3KpaH
m Yaanute
PucyHok 3.33

[lns cMeHbl MO3UUMK 3KpaHa, ero criedyet nepeTsHyTb, yaepxueas knaeuwy Shift, Ha HoBoe MecTo.

MeHea#ep SKPEHOB

— 6% [pynnsl @

PucyHok 3.34

Mpn nepeHoce HoBOe NonoxeHue dyaeT oTobpaxaTbCs B BUAE FOPM3OHTANIbHOrO Mapkepa.
[ns npnbopos ¢ rpadudeckum uBeTHbIM XKW gocTynHo cosgaHue rpynn akpaHoB. B cBowcTBax rpynnbl 3KpaHoOB
3agaeTcs MMsi U onucaHue.

CBouncTBa 3KpaHa

[ns otobpaxeHnss CBOMCTB 3KpaHa Ha MaHenu CBOWCTB criedyeT ABaXAbl HaXaTb Ha HYXHbIA 3KpaH B MeHegxXepe
9KPaHOB.

CeoMcTBa 3KkpaHa:

*  WUmA — ans oToBpaxkeHns B MeHedKepe 3KpaHOB U B 3arofioBKe pedakropa aKpaHoB;
« OnucaHue — TEKCTOBOE ON1caHue aKpaHa.
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Cxena® | Ixpan "Ixpan 1" X | CeolicTea Ixpan 1 = ox
= =p
@, 50 @ 100% - 1]

. = ~

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

% Wma

PucyHok 3.35

PepakTop 3kpaHa

dyHKUMOHaN pedakTopa aKkpaHa 3aBUCUT OT TUMa 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 MHbOPMALIMK Ha 3KpaH CrieQyeT OTKPbITb PEAAKTOP 3KpaHa ABOMHbLIM HaXkaTueM Mo 3KpaHy

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

Cxema™ || Ikpan "Ikpan 1" X || CeoifcTEa Jkpaq 1

[N @‘ 0% - = Al|

L - —

v [Mapametpst
2N 5vpari 1

Cnwmcanve

|:_|] Hran

PucyHok 3.36

OKpaH MOXeT CoepXKaTb HECKOTMLKO CTPOK, NEPEexo K KOTOPbLIM OCYLLECTBNAETCH C MOMOLLbIO KHOMOK npubopa. Ans

fA0GaBrneHus Wnv yaaneHust CTPoK criefyeT HakaTb Ha kHomky (=) KOHTeKCTHOe MEeHI0 CTPOKU 1 BbibpaTb
HeobXxoanMMyto KoMaHay.
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e

PucyHok 3.37

B cTpokax pacnonaraloTcsi 3fieMeHTbl YnpaBneHus, KOTopble MepeTackMBaloTca M3 naHenu Bubnuoteka
KOMNOHeHTOB MeTogom drag & drop. OnucaHns 6rokoB npuBegeHbl B pasaene SneMeHTbl ynpaBneHus 6.6.

NMPUMEYAHUE
IIl Ha6op cvmBonoB peanunsosBaH B pamkax kognposkn Windows-1251.
KonupoBaHue akpaHoB

B MeHemxepe aKpaHOB MOXHO KOMMPOBATb 3KPaHbl A1 BCTaBKX B TEKYLUMIA UMW ApYron NpoekT. [Ans konnpoBaHus
BblZENEeHHbIX 3KpaHOB crieayeT BbibpaTe KomaHay KonupoBaTb B KOHTEKCTHOM MEHI0 3KpaHa WUy rpynnbl 3KPaHoB,
nnbo Haxatb codeTaHue knasuw Ctrl + C. Heckonbko 3KpaHOB MOXHO BblAENUTb C MOMOLLLIO 3a)KaTOW KrnaBuLK
Ctrl nunn Shift.

— 6% [pyrinkl {:D
— ;!- [pynna 1

(] Penaktupoeats 3kpan

ﬁ Kenwpoeate

£ Yaawte

PucyHok 3.38

[ns BCTaBKM CKOMMPOBAHHbLIX 3KPAHOB cregyeT BblOpaTb B KOHTEKCTHOM MEHK 3KpaHa WNM rpynnbl 3KpaHoB
komaHay BctaBuTb, NMB0 HaxaTb codeTaHue knasuw Ctrl + V.

BmecTe c 3kpaHOM KOMUPYKOTCA BCE pasMeLUeHHble Ha 3KpaHe 3fieMeHTbl YrNpaBneHWst U CBOWCTBa 3KpaHa.
MpuBsi3aHHbIE K 3KpaHy NepeMeHHbIe KOMMPYTCS B APYro NPOEKT cornacHo pasgeny KonvpoBaHue nepeMeHHbIX
5.5.

Ecnn Mexay BblAENIeHHbIMU 3KpaHaMu €CTb nepexobl, TO OHU KOMUPYKTCA BMeCTe C 3KpaHaMW. Ecnn Y 3KpaHa
€CTb Nepexoa 3a npeaernbl BbleneHHo obnacTu, To Takom nepexon yoandetcd.

MNMepexop K aKkpaHy

Ecnm B npoekTe y4yacTBylOT ABa Wnv Gonee 39KpaHOB, TO HEeoGXoAMMO HacTpouTb nepexodbl (YyCrnoBus
nepeKnoyeHns) Mexay HUMN.

[ns cosgaHns nepexoaa cnenyer:

1. Haxatb [NKM no anemeHTy Npynna 1 B fepeBe MeHegkepa 3KpaHoB 1 BeibpaTe PegakTtupoBath rpynny B
KOHTEKCTHOM MeHI. OTKpOEeTCs BKNaaka pefakropa rpynmbl SKpaHoB.

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 Bbinagatollem meHio CNUCOK 3KPaHOB BbIGpaTh ApYro akpaH 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 -
[l3MEHEHMA ZHEYEHWMA NEPEMEHHOI
OK

PucyHok 3.39

5. B none YcnoBue nepexoda BbiopaTth NyHKT FeHepauuns co6bITUi oT npuGopa 1 B BbinagatoLlem MeHHo
yKasaTb KHOMKY npubopa Ans BbiNoNHeHWs1 nepexoaa Unm Belbpath NyHKT M3aMeHeHust 3HaYeHus
nepemMeHHOM Ans ykasaHus nepeMeHHon GyneBcKoro Tmna, B criyyae U3SMeHeHUs 3Ha4eHUst KoTopol Gyaet

BbIMOJIHEH Nepexoa.

CozgaHue nepexoda BesycnosHoil nepexon = & X
Haxame "Beepx"
Beifop akpana . "
Crmyckanwe "Beepx
@ Cnwcok sxpatos < OTCYTCTBYET >
¥oep#anue "Beepx”
Haxame "Brinz"
Omyckanue "Brns"
Ycnosve nepexona Yaepkarve "Brns"
Oy ecTBNATS NEPEXDd B CRyYam: Haxame "Beon" -
@ enepawm cobfbimud oT nprdopa BesycnoBHEIR nepexog, -
zmetetA sHEYEHUA NepeMeHHoil
CK

PucyHok 3.40
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Co3gaHve nepexcaa >

BriGop akpana

@ Cnmcok IKpaHOB < OTCYTCTBYET > -

¥onoBwe nepexona

OcyecTENATL NEpEXDA B CAYYSAN:

[eHepaumn cofuimwi oT npubopa -
o Mamenenus sHa4eHKA nepeMertoi [sd]
OK
PucyHok 3.41

NMPUMEYAHUE
Be3ycnoBHLIN Nepexon CRyXuT Ans HaCTPONKN Nepexoaa, €Crnv HM OQHO N3 CODbITUI UK
NU3MEHeHWI 3HaYeHNs1 NepeMEHHON He NPOUCXOAUT, HanpuMep, ANs nepexofa Ha 3KpaH aBapuii.

6. [locne cosgaHus nepexoan 6yp,eT OTO6pa)KeH Ha CXeme B peaKTtope rpynnbl 3KpaHoB 1 B cBOKMCTBax

aKpaHa.
Cxema™ | Fpynna akpanoe "lpynna 1" 1 » X ||CeoiicTea IKpaH CTaPTOBLIA L =
oy = A
© 50 @ 100% - | e =22l |
v  [lapameTps
[ >+ crapTossiit
Ormcanwe
w  [lepexooel < Konnexuma nepexcnos >

o Mepexon Kk 3KpaHy < OTCYTCTBYET »
—I—D Mepexon k skpaHy 3kpaH_BLINK
| -_-_! Sxpad_BLINK

Mepexof k akpaHy JkpaH_TON
[

3KpaH CTEPTOEbIA

Wran

=

Sxpan_TON

PucyHok 3.42

I'Iepexop, OT 3KpaHa K 3KpaHy MOXeT NpoucCxoguTb Mo pasfnyHbIM cobbITMSIM, AN 3TOr0 MOXHO HaCTpOUTb
HECKOJ1bKO (KOHHeKLWIPO) nepexoaos. I'Iepexop,bl [006aBnATCA aHaNoOrM4yHoO ONMCaHuIo BhILLE.

Ona pepakTupoBaHUs UNW yaoaneHus nepexoda criedyeT BblbpaTb €ro B CBOWCTBaxX 3KpaHa W HacTPoUTb
COOTBETCTBYHOLME NapameTpbl. [Mepexon GyaeT yaaneH, ecnv B nore CNMcoK aKpaHOB MEHIO CO3AaHUs nepexoaa
OyneT cToATb 3HaYeHe < 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

PucyHok 3.43
3.4.2 Npachnyueckmnmn usetHoum XXKU

IOna npubopoB ¢ rpadumyecknm uBeTHbIM XKKWU (MP205) BbIBOA WHOPMaUMM Ha 3KpaH NporpaMMuMpyeTcst C
NOMOLLbIO Fpachn4eCcKnX 3NIEMEHTOB.

Cxema* | OxpaH 1

6, 30 @, 140% -

KoMNOHeHTEI 3kpaHa
Tekcr (Tekcr)
WHaunkaTop BoinonHeHuA (MHAWKATOP BbINGAHEHWA)

YpoBeHb

Tekcr (Tekcr)

Tekct (TekcT)

Tekct (TekcT)

WHauvkatop (MHAvKaTop)

WHavkatop (MHawkaTop) .

WHavkatop (MHawkaTop)

@ Khonku @
SEL

«

A «

ESC OK

PucyHok 3.44

O6nacTtu pegakropa akpaHa:

* naHenb 3rIeMeHTOB 3KpaHa CIy>XUT 0TOOpaXkeHNs Crncka pacronoXXeHHbIX Ha nosie KOMMOHeHTOB. Ha
naHenu aremMeHTOB 3KpaHa Takke MOXHO MEHSITb MOPAAOK rpaddnYecKknx aNeMeHToB, 3a4aBaTb UM UMEHa;

* none aKpaHa CNyXuT AN PacronoXeHUsi rpaduyeckux SN1EMEHTOB;

* KHOMKM CryaT Ansi NporpaMMMpOBaHnNs KHOMOK npuGopa.

Ipacduyeckne anemMeHTbl OMiS PacrofioXeHUs B Mone 9KkpaHa BblbupaloTcs u3 BUOBNMOTEeKM KOMMNOHEHTOB.
OnucaHus anemeHTOB NpuBeaeHsl B pasaene basosbie anemeHTs! 6.7.

B pexume cumynatopa 3.5 4OCTYMHO OKHO CUMMYNSALMK SKpaHa.
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MNMone 3kpaHa

YpoBeHb

x33 Y: 121

Wwpuua: 50 Beicora: 50

PucyHok 3.45

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

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

*  KOMUPOBAaHWUE;

e BCTaBKa;

* yaaneHue;

* MepemelleHne Ha NnepeaHnii U 3agHUM Nnakx;

* BblpaBHUBaHUE.

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

Ipaduyeckne anemMeHTbl MOXHO NepeMeLLaTh C MOMOLLLHO CTPESIOK Ha KnaBmnaType 1 coBepLuath Apyrue OencTeus ¢
nomolLLbio codeTaHm knasuw 10.

CBoucTtBa rpapmyecKkux afieMeHToB

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

O6wwme ans Bcex rpadnyeckmx aneMeHTOB CBONCTBA:

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

=51 |
v  Brewnwd BuA
Fazmep wpupta 16

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

PucyHok 3.46

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

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

8 Mepexoge! 3kpana "Jkpan 1" — O x
+ foBaeute nepexon| X
MNepeiiTu Ha skpan Mo v3mMeHeHWo NepeMeHHol
1 |« e Brifpan = - < He suibpana >
OK OTmeHa
PucyHok 3.47

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

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

43



3 BbasoBble cBeaeHus

NMPUMEYAHUE
|II [ina cosgaHuns nepexofa no HaxaTuio KHOMKN CM. HUXeE.

4. [ns pobaBneHus gpyroro nepexofda crnegyet HaxaTb + [dob6aBuTtb nepexon, Ans yaaneHus
BblEMEHHOro Nepexofa crieqyeT HaxaTb X.
5. HaxaTb OK. Co3gaHHble nepexofbl byayT oTobpaxaTbcs B CBOMCTBaX 3kpaHa. Mopsiaok BbINOMHEHNS
nepexofioB COOTBETCTBYET MX NOPSAKY B CBOMCTBAX aKpaHa.
w [lpouee
GITE Jxpan 1
w  [lepexonb < Japavo >
[pynna akpaHos 1.3kpan 2 Variable
Cnucanue Jxpan
PucyHok 3.48
KHonku
@ KHonkwn @
A « v SEL ESC OK
PucyHok 3.49

B HWXHel YacTu pedakTopa Bu3yanusauum pacronioXeHO MEHK MporpaMMMpOBaHUst KHOMoK npubopa. [BoiiHoe

HaxaTtme JIKM no kHonke OTKpblIBaeT OKHO NporpamMmmupoBaHms CobbITMI s KHOMKW. [na Kaxaoro skpaHa KHOMKM
NPOrpaMMmpyOTCs OTAEMbBHO.
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8 Mpynna kparos 1.3kpan 1, Beepx — O >

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

MN3meHATL 3HaYeHKA NneEpPeEMEHHBIX

< He BolfpaHa » b4

+ doBasnTs NepemeHHyHo

@ AnuHHOoE HaxETHE V:0

MepexoanTb Ha 3KpaH

< He BnlfipaH > hd X

MN3meHATL 3HaUeHWA nepeMeHHbIX

< He eolBpaHa » X

4+ Oofasuts nepemertyio

@ Yaepmanue V:0

MN3meHATL 3HaYeHKA NneEpPeEMEHHBIX

< He BbibpaHa » X

4+ NoBasnte NepemerHyo

8] 4 Crmena

PucyHok 3.50

Ons nporpaMmMmmnpoBaHnA KHOMKK AOCTYMNHbI cnegywouine cobbITUS:

* KOpOTKOe HaxaTtue (MeHee 3 ceKkyHA);
» ponroe Haxatue (3 cekyHabl T 6onee);
* yaepxaHue (0T 5 cekyHn).

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

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

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

Mocne nporpaMmmMmmnpoBaHnA B MEHIKO KHOMOK 6yp,eT YKa3aHO KoJ1In4ecTBo COBbITWIA NS KaXKA0W KHOMKMN.
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@KHOHKM @
SEL ESC OK

«

A «

PucyHok 3.51

3.5 Pexxum cumynsitopa

KoppekTHOCTb paboTbl CO34aHHOW MpOorpamMmbl MPOBEPSIETCS C MOMOLLBIO PeXuMa CUMYNSTopa, B KOTOPOM
MOENUPYETCS M3MEHEHNE COCTOSIHWIA BLIXOOOB B 3aBMCMMOCTU OT M3MEHEHMsI COCTOSIHUIA BXOAOB. CUMYmRsLUS
No3BOMSET NpoaHanM3MpoBaTb COCTOSIHE CUrHaNoB BHYTPU NPOrpaMMbi.

[nsa nepexona B pexvMm CUMyNSUWUK CNefyeT HaxaTb KHOMKY b Ha NaHenu MHCTPYMEHTOB UK BblBpaTh B rMaBHOM
mMeHo CepBuc — Pexxum cumynaTopa. OTKpoeTcs naHenb CUMYNsLMN.

MaHenb cumynsauum

o B | Nepwon mc: 100 ~ Bpemauwnkna: 100 * mc 0w |=:|I
h‘ HYCK SanyCK cumynaunm B pearnibHOM BpeMeHun
(Y LWar Ha oauH LuMKn MolaroBas CUMyNALWS, BbINOMHAET 1 LMK NporpaMmb|
1 Mayza Maysa cumynsiLmMmn, NOBTOPHOE HaxaTue NPOAOIKaeT CUMYMSLMIO
. OcTtaHoBKa OcTaHoBKa cnMyndaunn, nepesognT pexxmm CMMynaumm B
cuMmynaTtTopa nepeoHa4alibHOe COCTOAHME
Mepuopa, mc Mone BBOAa AN 3a4aHWa nepyoaa oBHOBMEHNS MHOPMaLIK Ha

CcXeme B MuninmncekyHagax

Nonsa BBOAa Ans 3agaHus BpemMeHn LUnKna BbINMONMHEHNA NporpamMmmbl B

BpeMH unkna pexume cnmynatopa n Bbl60pa eANHNL n3aMmepeHna BpemMeHun Lumkna

|=I OKHO npocmotpa OTKprTb/3aKprTb OKHO A5d npocMoTpa 3Ha4YeHUn nepeMeHHbIX Ha
ub KaKaoMm Liare BbINOJIHEHNA NporpaMmmvbl
| Fﬂl CMMynﬂLlMil auncnnes OTKprTb OKHO cumyndaunm gucnnea

BHMMAHUE

4 : \ | BpeMsi uukna B pexviMe CUMYNALMKU He TO e camoe, YTO BpeMst Lykna 7.2, paccynTbiBaeMoe
HenocpeacTBEHHO B npubope. Bpems uukna moxeT ObITh BbiGpaHO NPOU3BONLHO U TpebyeTcs Ans
cmynauumn padoTbl BpemeHHbix b — TON 6.2.2.2, TOF 6.2.2.3, BLINK 6.2.3.1. Bce ycTtaBku BpeMeHHbIX Pb
OynyT oTpaboTaHbl B NPOMEXYTOUHbIX LLArax CUMynaTopa.

CumynupoBaHue paboTbl 65I0KOB YacoB

Ona npubopoB ¢ (yHKUMEN YacoB pearibHOrO BPeMEHM OTKPbIBAETCSl AOMOSIHUTENbHas MaHenb, C MOMOLLbO
KOTOPOW MOXHO cumynupoBaTth noBegeHne 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- |

nOCﬂeAOBaTeﬂbHOCTb n npasuna pa60Tb| B peXunme cumynsaummn
Mopsigok cuMynsaLmMm nporpamMmbl:

1. 3anyck cumynatopa B O4HOM U3 PEXMMOB: peanbHOro BpemeHu ( > ) M1 B NoLLaroBoM ( = )-

2. 3apaHue 3Ha4yeHun BXOOHbIX CUrHaNoB Ha Brokax nporpamMmmbl:
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0 —
0

AND |0 Q6

' 1
= >
1 r
M Paszerwme [ Ofvemmws

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

PucyHok 3.52
3. [MNopbop 3HaveHun napametpos MNMepuon, mc 1 Bpemsa uukna ons ygobctesa cumynsaummn.
4. BbIxoa U3 pexuma cUMynsuum Ans KOpPeKTUPOBKU NporpamMmbl.

Pexxum cnmynauunm pa60TaeT no cnegyrowmm npasmnam:

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

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

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

OkHO npocmoTpa

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

[o 3anycka CUMynsiLyM OKHO NyCToe.

OKHO NpocMoTPRa

GIEE] 3HaueHwe Twn nepemMeHHoA

PucyHok 3.53

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

MR

PucyHok 3.54

OTtkpoeTcsa Tabnuua nepeMeHHbIX. B Hel MoryT 6biTb BbIOpaHbl NepeMeHHble NpoeKTa, BXOAb! U BbIXOAbI.
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BriBepuTe nepemernyo x
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B

[
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PucyHok 3.55

BbibpaHHble nepemMeHHble 06aBATCA B OKHO NPOCMOTpaA.

OkHo npocroTpa

Hran FHaueHwe Tun nepemMeHHDIA

=1

PucyHok 3.56

Takxke nepemMeHHyr MOXHO [obaBUTb B OKHO NPOCMOTpPa HaXaTnem MNKM Ha nepemMeHHyr Ha cxeme u BbI60pOM
kKHonkn [106aBUTb B OKHO NPOCMOTpPa B KOHTEKCTHOM MEHIO.

|
-

@ JoBaEnTe B CKHO NPoCMoTRE

I

1 . . [ TO BOOL

1.3 . [ TO BOOL

PucyHok 3.57

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

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

IZMEHEHME 3HAYEHWA ot

Hosoe sHaueHwe: 1]

PucyHok 3.58

B pexume cumynstopa MOXHO M3MEHATb 3HaYeHUs1 BXOOOB Npubopa, Haxunmas Ha Hux. Mo HaxaTuio OUCKPETHbIE
BXOAbl MEHSIOT LBET U OyneBCKOe 3HayeHWe, [ANs aHaroroBbiX BXOAOB 3HaYeHWEe 3afaeTcsl aHanorM4Ho

nepemMeHHbIM B OKHE C nonem BBoaa.

13 L.
15 °
Al 5

PucyHok 3.59
3.5.1 Cumynsauua Busyanusaumm

B pexume cumynaTopa gnst npubopoB ¢ LBeTHbIM aucnneem (MP205) goctynHa cumMynsaums gucnnes M KHOMok
npubopa. Nocne Bxoga B peXmnm OTKPOETCS OKHO, OTOOpakatoLLiee CTapTOBbLIN 3KkpaH npubopa.
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T Cunynauma gucnnes — | X

e, ¥ @ 155% v M g

4 [pynna skpaHos 1

b Sxpan 1
A
1 ¥

SEL
ESC
OK

PucyHok 3.60

B neBom BepxHeM yrny oKHa pacnonoXeHbl KHOMKU MacluTabmupoBaHus.

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

B LeHTpanbHOM YacTn okHa oToBpaxaeTca CUMynAUUs 3KkpaHa npuopa.

B npaBoi 4yacTu okHa Haxo4ATCH KHOMKX ANs CUMYIALMA OENCTBUI C pearbHbIMU KHOMKamu npubopa.
PaGota c akpaHOM

B pexume cnmynaummn OoCTynHO pefaktupoBaHue cneayrwmnx anemMeHToB Bu3yannsaunm:

e [OnHamun4deckunin TekcT 6.7.4

+  ®opwmbl BBOAa/BbiBoAa int/float 6.7.5

+  ®opmbl BBOAA/BbIBOAA BpEMEHN 6.7.6
+  ®opmbl BBOga/BbiBoga IP 6.7.7

Pabota c kHonkamu
KHoMKM B NpaBon YacTu OKHa NpefHa3HayYeHbl 4515 CUMYNALMK eNCTBUIA C peanbHbIMU KHOMKamu npubopa.

[encTBusi KHOMOK 3adaloTca ANA Kaxaoro akpaHa. [eicTBus kHonok obpabaTtbiBaloTcst ONs SKpaHa, KOTopbld B
TeKyLlen MOMEHT oTODpaxxaeTca Ha OCHOBHOW 0BnacTu okHa.

YnpaBneHne KHoMkaMm CUMYnsLMn MOXET OCYLLeCTBIATbCSA knasuwamu Q, W, E, A, S, D, Z, X, C. HaxaTue KHoOnok
Ha KraBmMaType aKTMBHO TOMbKO €CIIN OKHO CUMYNSLIMM BU3yanu3auumn HaxoamTes B pokyce.

Mpun nowaroBow CMMynAUUK yaepKaHue KHOMOK He paboTaer.

3.6 HacTpowuka nopTta 1 nogknioveHune npubopa

YT06bI OTKPLITE OKHO HacTponkn nopTa, cneayet BbiopaTth B rmaBHoMm MeHo Mpubop — HacTpowku noprta nnu
HaxaTb Ha nHamkatop COM B cTpoke cocTosHuS 2.7.

B okHe HacTtpomka nopta Bbibupaetca Homep mcnonbdyemoro COM-nopTta v agpec nogkntoyaemoro npubopa,
OoCTallbHble HaCTpOI7IKI/I CbI/IKCI/IpOBaHHbIe 1 BbIBOOATCA ONA CrpaBKA.
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Hacrpoiika nogeniovenus npubopa
Tun coemmetna
MocneposaTensHbIA NopT -
+  [lapamMeTps NoAKMoYEHMA
OrcyreTayer
CropocTe ofmMeHa 9600
[niHa cnoBa aaHHLDx 3
KoHTpONE YeTHOCTH OtcyTcTBYET
KomuyecTso cTon-GuT 1
Anpec npubopa 16
Mopt
Brifiepute nopT anA cBAsM © npubopom.
OK OTrmeha

MopgknioyeHue npubopa no USB

PucyHok 3.61

[ns nogknioveHus npubopa k MK yepes nopt USB cniegyer:

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

2. TMoakntounTb Npubop K MK 1 BkNtountb NUTaHue (ecnu Tpedyetcs). B 3aBMcMMocTu oT Mogenu npubopa ans
COEAMHEHUS UCMONb3YETCA KOMMINEKT Anst nporpammunpoBanus MP-KM20 nnn kabenb ans
nporpaMMmnpoBaHUsa U3 KOMMekTa noctaskm npudopa. Homep amynupyemoro COM-nopTa MOXHO y3HaTb B

Oucnetyepe yctponcts OC Windows.

Tamn

&= T E H=

g Jducnetuep yoTpolcTe — O

Jedctene  Bug  Cnpaeka

e

W

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

PucyHok 3.62
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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 3.63

MopgknioyeHmne npubopa no Ethernet/Wi-Fi

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

MogkniounTb NPUBOP K TOM e NoKanbHOW CeTU, B koTopon Haxoautcs MNK.
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B okHe HacTpomka nopTa B Bbinagatowiem cnucke Tun nogknioveHns BoidopaTth NocnegoBaTtenbHbIN

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

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

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

Tun coemmerma

Ethemet / Wi-Fi -
+ [NapameTps NoAKMoYEHMA

|P appec 127.0.01
IP appec

IP appec npubopa onA NogKnoyeHIA

QK Ctmena

PucyHok 3.64

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

3.7 3anucb nporpamMmmbl B npubop

3anucb nporpamMmmsi B npudop

BHUMAHUE
4 : \ | Ecnu B noaxkntoyeHHOM npubope yxe ecTb paHee 3anvcaHHas nporpamma, To oHa 3aMeHsIeTCsl HOBOWA.

CospgaHHasa nporpamma 3anucbiaetcs B [13Y npubopa.
Ons 3anmcu nporpammel B npubop cneagyert:

1. TMNogkntoumTb Npmbop K MNK.

2. TlMopgaTb nuTaHwe Ha Nnpubop, ecnu TpebyeTcs.

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

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

NMPUMEYAHUE
|I| Mepepn 3anuckio nporpammel OWEN Logic npoBepsieT COBMECTUMOCTb C Bepcuert BCTpoeHHoro N0

npubopa. Ecnu oHn He coBnagatoT, To 3anycTuTcs obHoBneHne BctpoeHHoro 10 7.3 npubopa,
3aTeM nporpamma 3anuweTcs B npubop.

Mporpamuupoeeadne npuBopa

Jan1ck HACTPOEK MPOSKTA. ..

PucyHok 3.65

Ecnu 3anucbiBaeTcs nporpamma C HacTpoilkamu Ons Opyron mogenu npubopa, TO MOsSIBUTCHA crieayollee
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 3.66

Ecnu npubop 3awmiueH naponem (cMm. pasgen MNaponb 4.6), To ansa 3anucu nporpaMmmbl B npubop TpebyeTcs BBeCTH
napone.

Beectw napons ol
YoTpoicTeD SaWMWEHT Naponem

BeemaTe napone

Otmena

Otmena
PucyHok 3.67

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

OWEN Logic x

Ha awemM ycTpoicTee YCTaHOBNEH Naponk. HekoTopeie

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

PucyHok 3.68

NMPUMEYAHUE
EI Cpasy nocrnie 3anucu npubop nepexoguT B pabounin pexxum 1 nporpamma 3anyckaeTcs aBTOMaTUYECKM.

MepeknioyeHne OWEN Logic B pexxum OFFLINE

Pexxum OFFLINE cnegyeT ucnonb3oBaTtb, ecnv B ABYX unu 6onee npunoxeHussx OWEN Logic Ha ogHom [K
HacTpoeHa nepefaya AaHHbIX B 0AMH Npubop. MpunoxeHus OyoyT noovepenHo 3aHMMaThb MOpPT, 3arpy3ka B npubop
B TAKOM Cry4ae npepBeTCs.

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

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

3.8 OHnanH oTnagka

Pexxum oHnamH otnagkm CIY>XUT Ona TeCtTupoBaHuA nporpamMmmbl C pealibHbIMAU 3Ha4YeHNAMN C BXOO40B rlle6opa. Ons

o
3anycka pexuma OHManH OTnagkuM crnegyeT HaxkaTb Ha KHOMKy = Ha naHenun mHctpymeHtoB, OWEN Logic
nepengeT B PEXUM OHMaNH OTNagk1, B HEM HEBO3MOXHO BHOCUTb M3MeHeHUs B NpoekT. OTKpoeTCs naHernb OHnanH
oTnagkn. OHNanH oTnaaka nNpoBoAUTCS TOMNbKO C NoAkItoYeHHbIM K K npubopom.

MNocnepoBaTenbHOCTL U NpaBuna paboTbl B peXXumMe OHNanH OTNagKu

OHnaiiH oTnagKy MoXHO NPOBOAUTb TOMLKO MOCHe 3arpy3ku nporpammel B Nnpubop. Mporpamma B Nnpubope AomkHa
COOTBETCTBOBATH MPOrpaMme Ha cxeme rnpoekTta. B npnbope formkHa GbiTb COOTBETCTBYIOLLAS BEPCHS BCTPOEHHOIO
Mo 7.3.

[ns npoBeaeHna oHNanH OTnagku cnegyer:

2
1. 3anycTuTb OHNalH oTNagKy HaXkaTMeM Ha KHOMKy .

2. HPOBepMTb NOrnKky pa6OTbI nporpamMmmsbl € pealibHbIMM 3HA4YEHNAMU Ha BXOO4aXxX np|/|6opa , KOTOpble
0T06pa)KaIOTCF| Ha cxXxewme.
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> |mu:n:|e_T'-ru:I_Sen5 \‘J D—>D |
Al _5>&EBE+1 5 5:56E+1§[5

0
0
0
1 Twa_Gor >0
|mu:u:|e_T‘.-.fr_Sen5 >D«~ - D |

Alz 2. 0

PucyHok 3.69

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

OHnainH otnagka AOCTYMHAa TONbKO AN CXeMbl NPOoeKTa (A5 NpoBepku paboTbl MAKpPOCOB CriedyeT UCMnofb3oBaTh
pexum cumynsumm 3.5).

PyyHas 3apaya 3HaYeHUM

B pexxume oHnanH otrnagky Ha Bxodbl pyHkunn, @b 1 MakpocoB MOXHO 3agaBaTb COBCTBEHHbIE 3HAYEHUS!, KOTOpble
He OydyT 3aBMCETb OT 3HayeHWn C BXOA4oB npubopa. Ons 3agayum COOCTBEHHOrO 3HAYeHWs B pexvMe OHManH
OTnajKu cnepyeT HaxaTb Ha Bxog 6noka n BBECTV HOBOE 3HaYeHMe.

zmeHEHE 3HAYEHKA n

HoBoe sHaueHWe: 1 =

?}E{F‘HKCHDOBETI: SHIYEHWE

[pHHATE OTmena

PucyHok 3.70

Ecnn YCTaHOBUTb rasioyky 3aCbVIKCVIpOBaTb 3Ha4YeHue, TO HOBOE 3Ha4YeHne 6yp,eT OencTeoBaTtb B TEYEHNE O4HOro
paﬁoqero LMKIa 1 N0 OKOHYaHUn CﬁpOCVITCFl A0 3Ha4yeHud C npmﬁopa M NCXoaHOro 3HavyeHud.

B TeyeHne gencTansa HOBOIO 3HAYEHUSA OHO BbIOENAETCA XKeNTbIM LIBETOM.

PucyHok 3.71
Ecnu 3adoukcupoBaTh HOBOE 3Ha4YeHME, TO OHO ByaeT A4ENCTBOBaTh Kaxabl paboyumii UMK 40 U3MEHEHMUS BPYUYHYHO

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

PucyHok 3.72
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YcTpaHeHue Henonaaok

B cnydyae o6pbiBa cBSI3M ¢ NpMOOPOM pexmnm oHMnarH oTnagku copocutcs Yepes 10 cekyHa, u npnbop nepenger B
pabounn pexum. Ecrnm ycnetb BOCCTAHOBUTbL CBSA3b, TO OHMAWH OTNagka NPOAOIHKUTCH, HO 3adMKCMpOBaHHbIE
3HaveHus ByayT cOpoLLEHbI.

BoccTaHoenenwe cessn ¢ npubopom — O >

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

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

Nanee CmaeHa

PucyHok 3.73

NMPUMEYAHUE

|I| [na kaxgon mogmdukaumm npubopa ectb Npegen nepefaBaemMbiX 3HAYEHWIN B PEXUME OHMalH OTNagKu.
Ecnu Ha cxeme oTobpaxaloTcs NyCcTble AYENKN 3HaYEeHUn, 3HaUnT cpabaTbiBaeT orpaHuyeHne, u crnegyer
yBEMUYNTb MacLuTab cxembl, YTOObI MEHbLLE 3HAYEHWUI Nonaganv B «BUAMMOE OKHO» . 3addUKCUPOBaHHbIE
3Ha4YeHna ocTalTca 3adPMKCUPOBAHHBIMK, €CNIN He NoMagaroT B «BUANMOE OKHO», HO COKpaLLaloT npegen
nepegaBaemMbiX 3HAa4YEHUI, TaK Kak 3aHMMatoT 06nacTn NnaMmaTu.

3.9 CBegeHuMA o npoekTe

Ons 3anycka OKHa CseaeHuns o npoekKTe crieayer Bbl6paTb B rmaBHOM MeHio ®ann — CBegeHust o NMpPOEeKTe....

Bknagka «O6wume»

Ha Bknagke O6wme copepxutca uHgopmaums o Bepcnsix OWEN Logic, B KOTOpbIX co3daBancs U U3MeHssncs
NPOEKT.

CBEAEHWA O NPOEKTE ot
OBwwe | Anropuma
Bepcua cpensl paspafomiW, CO3AABLIEA NPOSKT: 1.13.184.17354
Bepcwua cpenkl pazpaboThK, WEMEHWBLLEA NPOSKT: 1.13.184.17394
oK CTmena

PucyHok 3.74

Bknagka «<Anroputm»

NMPUMEYAHUE
EI Bknagka AnropvTtm JocTynHa Tonbko Ans npuéopos MP200.

Ha Bknagke ANropuTMm MOXHO ykasaTb M NMOCMOTPETb MHDOPMALMIO O rpynne, HOMEpPe U BEPCUM NPOrpammbl AJ1s
oTobpaxeHusi B OkKHe nHpopmaumn 7.1 o nogknodeHHoM npubope nocre 3anucu.
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CBEAEHWA O NPOEKTE ot
Ofwme | Anropu
[pynna: TRM1033
Homep: 0101
Bepcun: 0 : 2 . 1
oK CTmena
PucyHok 3.75

« [pynna - onpegensiet rpynny (CEMeNCTBO) anropuTMoB;

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

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

3.10 MeHegXXep KOMNOHEHTOB

MeHenxep KOMMOHEHTOB CIYXXWT ANSA 3arpy3ku B MPOEKT KOMMOHEHTOB U3 OHnanH-6a3bl komnanmn OBEH (Tpebyer
nogkntoyeHne Kk UHTepHeTy) 1 ynpaBneHnst KOMNoHeHTamu, KoTopble xpaHaTes Ha [K.

[ns 3anycka MeHegXepa KOMNOHEHTOB creayeT BblbpaTh B rmaBHOM MeHio Pann — MeHeaep KOMMNOHEHTOB.

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

8 Menemkep komnoHeHToB — O %

OnnaitH 6333 | BuBnnoTeka

Sopysumsooacy | (& Samysms utmeray | - [lonex X || KycouHo-nuHeiiHaa annpokcumaums Ha 10 Touek PLA

KomnorenTet Wma Onucarme BuinnoTexa | Mpoext
MB110-2A v v
MB110-2AC
MB110-8A
MB110-8AC
MB110-8X
MB110-16X
MB110-32
MK110-4X.4X
MK110-8X.4X
MU110-6U
MU110-84
My110-X.8PX
MY 110-X.16PX
nys
MP200-X2.X.X
NBT10HNBT10}
CKh3n

Bee -

Kareropun Data cosnarma: 20 asrycra 20181 ABTop: petera
Aanorossie npeotpasos.. 50
LlaBoHe! CETEBbI YCTPO. 18
[nckpeTHsie NpeoBpasos... 1%
Torieckue snemeHTs! 9
[ina Benmanawan

Obwwe

TenepaTopst
YNpaBnAoiLmMe 1 peryinp.
[ava n spems
Perynatopsi

TafMeps 1 cyeTwkn
[lon. @yHKLMK

Pabota ¢ sxosamm
PafoTa ¢ 3kparom

[ata namenenma: 20 asrycta 2018r. Ipynna: Axanorossie npeobpasosatia

[Locryn: Bea napona

Bxon Tun Onucarme
X7 C nnasatowen sansTof
X6 C nnasatowen sansTof

X5 C nnasatowen sansTof

N B oo

X4 C nnasatowen sansTof
X3 C nnasatowen sansTof
X1 C nnasatowen sansTof

X C nnasatowen sansTof

oooooooooooodoodoo s
L e e s e e e e e )
CIS[C LS| S S]] S €]4]<

CICL LSS L]L S

- Y10 C nnasatowed sanaTon

o

Pesynutar onepauaii « Oumticn: 0 Yenewtio suinentenio; 0 3aKkpeiTe

PucyHok 3.76

Bbinagatowee meHto KOMNOHEeHTbI No3BonisieT OT(*)VIJ'IprOBaTb CMUCOK Mo Tnny:
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?3 MeHeg#ep KOMNOHEHTOE

CHnaiH G333 | BuBnvoTexa

KomMnoHeHTRI
Bce -

Bce
Makpock

lllaBinoHe! ceTeBkn yCTpORCTE
PucyHok 3.77
Makpochl 4ONONHUTENBHO pa3aeneHbl Ha KaTeropun B 3aBUCMMOCTM OT Ha3HaYEeHUS:

KaTteropua

Aranoroeele Npeobpasos. .. 50
WabnoHe! ceTeBLX yCTRO. .. 18
LckpetHeie npecbpazos. .. 14
Morvyeckne anemMeHTEI
Lna BenmanAwan

DiEwme

[eHepaTOpkI
Ynpaenawwme 1 perynmp...

= L

Lata v spemn
Perynatope
TaAMEDEI M CYETUMKM
Don. dyHKLa
PaboTa © exopamm
PafoTa ¢ 3kpaHom

[ T R S R L L = =

PucyHok 3.78

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

3 Menemkep komnomerTos — O X
| Onnar Baza || GusnuoTeka
1] 3arpyswts B npoekT 3arpy3uTt & GuBnuaTexy il 3 .
[ Sspymimsmoer | | Samys Y] [Mowx */'|| PacueT BpemeHn uukna. Bepeua 1.00 CycleTime_
Kornorente! O Vin Onmcarue Bubnvotexa | Mpoeir
Bce ~| |00 8 BSEL  Buvapriin swiop. Bepeus 1.00
. [ 3 code_En32 “Popmmposarine GuTosoi Mackn a... O ———
BHanorosble NPeopasos. . 50 [0 £3 CycleTime_ Pacuer pemeri wikna. Bepcua 1.... =
UWaBnoHi ceTessix yCTpo.... 18 [] £ Event_Log Kypran cobbimaii va 24 samucy. B E I T i SlEEnEl i M=
S T s Y1 10| B | Gref_dprt_ | Mo o 4o roucam. Bepcus 108 Tezym B
MNorwsecie anemenTs! 9
inn Besmunsm [ 3 OperTimer_ Taimep HapaBomw + cveTank ska...

Obuwve

Terepatope!
YnpaBneoLLKHe M perynap
Mata  spemna
PerynaTope!

Taiveps! M cveTIkM
Lon. dyricuma

PaBota ¢ Bxonamn
PaBota ¢ skpatiom

Bron Tan Onucarine

Bynescroe

Beroa Tun Onucanne

[ I N NN R ]

ut_Cycle(ms)  C nnasawwed sanatoil

Pesyrerar onepauwt Owmék: O Venewno eeinanveso:

3aKpoiTe

PucyHok 3.79

YT106blI KOMMOHEHTbLI CTanyM JOCTYMNHbI 6e3 nogkmdeHus K VHTepHeTy, cnegyeTr ux OTMETUTb raroykon M HaxaTb
KHOMKY 3arpy3uTb B 6UGNNOTEKY — KOMNOHEHTbI 3arpy3siTcsa B flokanbHOe XpaHunuiie n byayt otobpaxaTbecs BO
Bknagke bubnuoreka.

UTo6bl cpasy 3arpysuTb KOMMOHEHTbl B TEKYyLUMA MPOEKT, criedyer UX OTMETUTb ranoykod M HaxaTb KHOMKY
3arpysutb B NPOEKT — KOMMNOHEeHTbI ByayT AobaBneHbl B NaHerns Bubnuoreka KOMNoHeHTOB B pasaen Makpochl
npoekTa.
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3 BbasoBble cBeaeHus

YcnewHas 3arpyska KOMMOHEHTOB B JfIOKaNbHOE XpaHWNuLEe WUnu TekyLmiA NpoekT OyaeT oTobpaxeHa B crvcke
3eneHou rano4kom B rpagax Bubnuoreka v NpoekT COOTBETCTBEHHO.

[na nogkntoyeHns ceTeBoro wabnoHa K koHdwurypaumm npubopa crieqyeT BOCMNOMb30BaTbCA PEKOMeHAAUUsIMU
pasgena Pexunm Master 4.3.2.2.

Bknapka «bubnmnorteka»

Ha Bknagke Bubnuorteka otobpaxaeTcs cogepxnumoe nokanbHOro XxpaHunuiia komnoHeHTos Ha MK nonb3oBartens.
[ns 3arpy3kM KOMMOHEHTOB B TEKYLLMI NPOEKT criedyeT BblAeNUTb HEOOXOAMMbIE KOMMOHEHTbI U HaXaTb KHOMKY
3arpy3uTb B NPOEKT — KOMMOHEHThI OyayT AobaBrneHbl B naHens Bubnuoreka komnoHeHTOB B pasgen Makpochl
npoekTa. YcnelwHasa 3arpy3ka KOMMOHEHTOB B TEKYLLUUA NPoekT ByaeT oTobpakeHa B CrUCKe 3ereHON ranoykon B
rpadbe MpoexT.

3 Menemkep komnoHerTos — O X

OHnaiin Baza | BubnvoTexa

M zapyameneer | [E] (&) [0 o X Nn4ye

Wrn Onmcarme [ata usmeterina MpoexT Dara coaganma: 10 asrycra 20181
MB110-8AC 10.08.20189:32 v m

MB110-8X 10.08.20189:32
MK110-4X 4% 10.08.2018 9:32
MK110-8X 4% 10.08 2018 3:32
MU110-5U 10.08.20189:32
MU110-81 10.08.20189:32
MY 110-X.16PX 10.08.2018 9:32
MY 110-X.8PX 10.08.2018 9:32
n4B 10.08 2018 3:32
MP200-X.2. XX 10.08.20189:32
NBT100(MBT10) 10.08.20189:32
Cu30 10.08.2018 9:32
CMuz 10.08 2018 3:32

KomnoHeHTs!

Bee - iara wawmeneras: 10 asrycta 2018

Kateropua

Bes rpynnel 18

TerepaTopel 1 M Tan Anpec

nepemeHHoit AaHHBIX pervcTpa Kommaerirapun
CTW Lenouncnenoe | 49999 Peructp komangroro cosa
REF Lenowicnen+oe | 50009 PerncTp sanaHuio no MHTEp@edicy
STW LenoucnerHoe | 50199 Peructp cnosa cocTopHua
MAY Uenouncnenoe | 50209 PervcTp oCHOBHOMO TEKYIWEro SHAYeHA NPMB0Sa
| Lenouncnenoe | 16139 Tox gewratena’0.01, A
F Uenoucnen+oe | 16129 Yactota™0,1, T,
LenouwcneqHoe | 16119 Hanpexenuve snextpogsuratena’D,1, B

w Llenouncnertioe | 16099 MowroeTs, kBT

MESEGEY  RURSEGEGESE SRS

Ogooooooogoogoong
0EEEEDEREEEEE

Pesyrerar onepauwt Owmti: O Venewno eeinanveso:

SaKpoiTe

PucyHok 3.80

NMPUMEYAHUE
EI JlokanbHoe xpaHunuLLe KOMNOHEHTOB pacnonaraetca no agpecy: C:\Users\[ums nonib3osamens]\Documents
\Owen Logic\Library\

MeHe/:pKep KOMMOHEHTOB noaaep>uneaet crieayrouime (byHKU,I/IVI ynpaslieHnA KOMMNOHEHTaMW:

. E — MMNOPT paiina B foKasnbHOe XpaHUIuLLE;
. — 9KCMOPT dharna n3 NokanbHOro XpaHunuLla;
+ ¥=)— ynaneHve BblIGpaHHbIX KOMNOHEHTOB.

MMnopT KOMNOHEHTa

C nomoLLbIo MMMopTa MOXHO 3arpysuTb XpaHsimecs Ha MK KOMMNOHEHTLI, HO He BXoAslMe B COCTaB NoKanbHOro
XpaHunuua.

Ons MMIMopTa KOMIMOHEeHTa clieayeT:

1. Haxatb KHOMnKy E .
2. B nosiBuBLIEMCS OKHe BbIOpaTb Ghannbl Ansg umnopTa.

3. HaxaTtb kHonky OTKpbITb. Darnbl oTobpassaTcs Ha Bknagke Bubnuoreka.

OKCNOPT KOMMOHEHTA
C NMOMOLLIbKO 3KCNOPTa MOXHO COXPaHUTb Ha MK KOMNOHEHTHI angd u,aaneﬁLuero M3MEeHEHNA UnNn nepenayn.

[lns akcnopTa KOMMOHEHTa CrieayeT:

1. OTMeTUTb ranoykor HeobxoamMmbliA KOMNOHEHT BO Bknaake bubnuorteka.

HaxaTb KHOMKY g
B nosiBuBLUEMCS OKHE BbIGpaTh NyTb ANd SKcnopTa.

HaxaTtb kHonky OK. KOMNOHEHT coxpaHuTcs B BUae darina no ykasaHHoMy nyTu.
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3 BbasoBble cBeaeHus

Mpoyee

[na gokyMeHTaumm K KOMNOHEHTY AOCTYMHbI YHKLUN B COOTBETCTBUM C yCTaHOBIEHHOW Bepcuen Acrobat Reader,
B TOM 4mcre coxpaHeHue danna B popmare pdf u nevatnb.

Ona oToOpaxeHWss pes3ynbLTaToB oOnepauMi B MeHemkepe KOMIMOHEHTOB crnedyeT HaxaTb  KHOMKY

PesynbTar onepaumi = - . .
— B HWXKHEWN HaCTU OKHa pacCKpOETCA CTPpOKa COO6LLI,eHI/IM.

Pesynetat onepaumid Owmticn: 0 Yenewxo spnonseno: 5

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

PucyHok 3.81

3.11 PaboTta ¢ makpocamu
MaKDOC — 3TO NONb30BaTEeNbCKNN anropuTtM And ncnonb3oBaHUA B NPOEKTE.

OcHoBHbIe AeNCTBUS C MaKpoCaMu:

« coxpaHeHue B Bubnunoteke KOMNOHEHTOB 6 A4S AanbHENLLErO UCNONb30BaHWS B MPOEKTE;
e 3KCNoOpTUpOBaHMe B (hain Ans UCMONb30BaHUS B APYrUX NMPOEKTax;

*  MMNOPTUMPOBAHUE CO3[aHHbIX PaHEE MAKPOCOB;

 3arpyska 13 oHnaiH-6a3bl B MPOEKT.

CospnaHune MaKpoca
[ns cosgaHus makpoca cregyer:

1. BblbpaTh B rmaBHoM MeHio @ann — Co3gatb Makpoc. B oTKpbIBLUEMCS ANaNoroBOM OKHe 3aaaTb
KONM4YecTBO BXOA0B U BbIXOAOB B Makpoce:

C03jaHWE BXOA0E W BBIXOADE pod
KonwyecTeo BXOO0E: b =
KonwyecTBo BRIXOADE: b2

PucyHok 3.82

NMPUMEYAHUE
KomnunuyecTBo BXOA0B 1 BbIXOL0B MOXHO M3MEHWUTbL MOCIe Co3aaHna Makpoca

[i]

2. Paspabotatb anropntm paboTbl Makpoca Bo Bkragke PeaakTop MakpocoB, aHanornyHo paspabortke
nporpamMmbl Ha Cxeme.
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3 OWEN Logic

Paiin Bun [pwSop Cepewc Pacwwpehiur  [NomMows

DOE = Sl

Cxema™ Haxpuc"ﬁesnueuu"*|
B # e i@ wen | 1,4

| goHedye dakyaHa |

PucyHok 3.83

KonuyectBo BXO40B U BbIXOO0B MOXHO YBEJNMMYUTb C NOMOLLbHO KOHTEKCTHOIO MEHK0 pefaktopa unm c

NMOMOLLbHO KHOMOK + n O+ .

St ememgpeeas

: =k [Wpwna xon :

| Qa 3 f BeicoTa xom ol Qa

v Makpoc
Wran
Onucanwe
AeTop

>:¢— Q4 Mraa rpynn

MNapone poc

|+ JoBaeuTe EXOA

Q+ JAoGaEWTE BRIXCA ™ QS

| CeciicTEa I

PucyHok 3.84

UToObl yaanuTe BXod Unu Bbixog, criegyeT HaxaTtb no Hemy MNMKM u BbiGpaTe koMmaHay YAanuThb.

3. 3apaTtb nms 1 onucaHue ans MaKpocCa Ha naHenn CBOWCTB.

CeokcTea Makpoc "Bes umeHn” B x

=[4] |
w  [Nokysment

UWhipmHa xoncta, mm - 358
BeicoTa xoncta, k100

v Makpoc
bes umern

Ormcanwe Omcytoteyet
AeTop

WMraa rpynnes

MNapone gocTyna

Hiraan
BeeawTte wma makpoca oo 10 cumeonos.

PucyHok 3.85

BseaeHHoe vms ByaeT ykasaHo B 3arofioBke peAakTopa MakpoCOoB 1 Ha CXeme.

61



3 BbasoBble cBeaeHus

4. [Ons onpeaerneHnd tTmna n UMeHNn BXO40B/BbIX0O40B Bbl6paTb BXOA4 UJN BbIXO4 U HACTPOUTbL €ro Ha naHenu

CBOWCTB.

< Q3

CeolcTBa Q4

Q4 e
+  Makpoc

M Belxona B Makpoce

81 |

Twn BrIBODA

+ [lpouee

KomMmeHTapuiA

PucyHok 3.86

Q4
Bvnescros

5. [anee MOXHO 3agaTb «BUOMMOCTbY U3 nporpamMmmbl yCTaBOK Db, ncnonb3oBaHHbIX B MakKpoce.

Q4

L
)
L

< Q3

CeoicTea TP
= B
72l |

+ Maxkpoc

WMcnonesosadwe B makpoce Het

n M| ox

[V]

~ [lapameTps Oa
MacwTal spereti M
OnuTensHOCTE MMy NECE U

+ [lpouee
KommeHTapii

PucyHok 3.87

Y1061 ycTaBkK BeiGpaHHoro ®b 6biny AoCTYNHbLI BO BpeMsi cnonb3oBaHusa ®b B nporpamme, cnepyet
HacTpouTb Ha NaHenu ceBoncTs Gnoka napameTp Ucnonb3oBaHue B Makpoce — [la.

Mocne Bbibopa BapraHTa [a nosAsBnTcs BbinagaoLwmin cnucok NepenmeHoBaHMe NnepeMeHHbIX C
nepeyYncrieHnemM JOCTYMNHbIX NepeMeHHbIX. Hanpumep, ana b BLINK:

CeolicTea BLIMK
=A
z=[2l |

+  Makpoc

nEpEHMEHDEﬂHHE nepeMeHHbBIK < CRMcoK uMeH...

HMecnonesosarve & ma
 [lapametp Th
MacwTal spemetn
MnuTeneHocTe BKA. C
 [lapametp Tl
MacwTal spemetn
MnuTeneHoCTE TN, 4

w [lpouee

A mepemeHHoR

MacwTal spemeHA

AnuTenEHOCTE BKN. COCTO...

MacwTal spereti

NnuTeneHOCTE OTKA. COCT...

[v]

OTofipakxeHue B
MaKpoce

MacwTal spemeHi
An1TenEHOCTE BKN. COCTO. .
MacwTral spemetia

OnuTeneHOCTE OTKA. COCT...

KorraeHTapui

MNepermmerosalme NEpEMEHHLDC

PucyHok 3.88

6. [locne co3gaHuns Makpoca 3anycTuTb pexum cumynsTopa 3.5 1 NpoBepuTh NOTMKY ero paboThbl.

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

AocTtyna.
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CeoncTea Makpoc "Bes umeHn” B x
= A
+  [NokymeHTt

UWpwHa xoncTa, mMm 358
BricoTa xoncTa, rMm 100

v  Maxpoc
Mran Bes umeti
Cnvcanme CroyrcteyeT
AsTop

Mapone pocTyna

Hrasa rpynine
3anaeT MMA FEYNMbI NO KOTOPOMY MaKpoc B
AWBNMoTEKE KOMMNOHEHTOE By 0ET CrpyNNMpoBaH.

PucyHok 3.89

PekomeHpayeTcst 3afaBaTb HegTMHHOE U NOHATHOE MMs Makpoca. Cogepxmmoe nons OnucaHve
oTobpaxaeTcsa nog n3odpaxeHnem makpoca B naHenn bubnnoreka KOMNOHEHTOB.

Ecnu naponb He 3aaaH (none Maponb He 3anonHeHo), To A0CTYN K peAakTUPOBaHMI0 Makpoca OTKPbIT Ans
BCEX.

Ecnu He 3anonHeHo none Ums rpynnbl, TO MakpoC coxpaHsieTcs B bmbnunoTeke npoekTa B rpynne Apyrue.
Makpoc MOXXHO COXpaHuTb, BbIbpas B rmaBHOM MeHo dann — CoxpaHUTb MaKpPOC Kak Ui HaXxkaB Ha
KHOMKY @ Ha naHenu pegakTopa MakpoCoB.

CoxpaHeHHbI Makpoc AOCTYMNeH TOMbKO AMS OTKPbITOro NPOeKTa, [Ans OTKPbLITUSA Makpoca B APYrMx
MpOoeKTax ero criedyeT 9KCnopTUPOBaTh.

8. BbibpaTb pasgen Makpocbl npoekTa Ha naHen BubnuoTteka KOMNOHEHTORB U NEPEHECTU MakpPoOC Ha
XOrICT NpoeKTa.

4 F ¥ || BUANMOTEKE KOMMNOHEHTOE LU
-l &) X
w G “ Makpochbl NpoeKkTa M

............. OreyTcTeyer
1 i - -
| - Macros 1. | @2
a4l 0 Oiiw
__________ . == Macros 2
OToyToTEYET
Q3
S fx DYHKLMA
| Q4 ﬂ') TYHKUWOHANBHBIH Gnok

M Makpocbl NnpoekTa

o Y
PucyHok 3.90

CospnaHune MaKpoca Ha cxemMme

MaKDOC MOXHO C034aTb, BblOernB 3rieMeHTbl Ha CXeMe NpoeKkTa n Bbl6paB B KOHTEKCTHOM MeHio Co3paTtb MakKpoc.
Ha mecTte anemeHTOB nosiBMTCS 6ok MaKpoca.
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OR joe——

Cosaate Makpoc

—i]
) Bes nmenn1
| AMD r| - 11 21
E Keonupoeate 12
13
. 14
X ¥aanuTe KoMMoHEHT
| &

CEOHCTES

PucyHok 3.91

Bxoabl U BbIXoAbl Makpoca MMEHYIOTCS COrMacHO NoAcoedVHEeHHbIM BO BPeMsi CO3[4aHusl MaKpoca aneMeHTaMm U
6rnokam. Ecnu k Bbixogy mMakpoca NpucoeanMHEHO HECKONbKO NIEMEHTOB, TO BbIXOL MMEHYETCS MO yMonyaHuto (Qn,
rae N — NopaOKoBbIN HOMEp BbiXo4a Makpoca).

I e IR EEEREERRRRERRRRRRRRERE: L e R
R I — |Haxpoc11 —
12 | anp L — = 02 T2 |= 4><-||Il. Q4 — Q2
i j fF Cosnats makpoc D B Q 1EE o o |

© M ¥manuTe KomMnoHEHT o £ [ - - o : o o .

I3 3 EBE E Kenupoeate SEI KRS ~ 03 13 | ~ Q3
h— CecicTea r— = —
e 0 me o

PucyHok 3.92

Co3paHHbIii MakpoC U Ha3BaHWs BXOAOB/BbIXOAOB MOXHO OTpedaKTUpOBaTh B peAaKTope MaKpocoB, BbibpaB B
KOHTEKCTHOM MeHIo brioka PegakTupoBaTtb Makpoc.

KonnyecTtBo BXO4OB U BbIXOOOB Makpoca OyaeT COOTBETCTBOBATb KONMUMYECTBY COEAMHEHHbIX BXOAHbIX U BbIXOAHbIX
CBsi3ell B BblAENEHHOM y4acTke cxeMbl. B criyyae BblgeneHus anemMeHToB 6e3 cBsi3elt CO34aeTcsi Makpoc C OOHUM
BXOZOM ¥ BbIXO[OM.

OnemMeHTbIl, HE NonagatoLne B MaKpOC npu co3gaHnn Ha cxeme:

*  BXOAbl M BbIXOAbI;

* CEpBMCHbIE NEPEMEHHbIE;
* CeTeBble MePEMEHHBbIE;

« MWO-perynsTop.

Ecnn BbilweykasaHHble 3neMeHTbl Obinv BblAENeHbl NPW CO34aHMM Makpoca, TO OHu ByayT coeauHeHbl ¢
COOTBETCTBYIOLLMM BXOOOM/BbIXOAOM 6roka makpoca. Ecnu B BblgeneHHyio obnacte nonan ®b, B KOTOpbIN
3anuCbIBaeTCs UMM CUYATLIBAETCA 3Ha4YeHMe, TO B Makpoc BXOAUT Onok sanucu/uyteHns m3 ®b, gaxe ecnu oH
HaxoAUTCHA BHE BblAerieHHoM obnacTu.

B cnyyae nonagaHus ctaH4apTHBIX MEPEMEHHbIX B 061acTb BbIAENEHUS, OHW KOMUPYHOTCS BHYTPb Makpoca nog Tem
Xe unmeHeM. lepeMeHHble B Makpoce He TOXOECTBEHHbl NepemMeHHbiM Ha cxeme. Ecnu Bce 6noku opHow
nepemMeHHO NonaaatoT BHYTPb MaKpoca, TO OHU UCHE3AKT CO CXEMBI.

NPAMEYAHUE

|I| Ecnu B BblgeneHHyo o6nacTb nonagatoT BXOAHOM U BbIXOQHOW BOKM OAHOW NepeMeHHON, KoTopas
NCnonb3yTcs 3a npeaenamun obnacTu Ha cxeme, To BoKM KONMPYIOTCH NOA TEM Xe UMEHEM BHYTPb
MaKpoca M Ha CXeMe OCTaeTCs TONbKO BNOK BbIXOAHOW NEPEMEHHOMN.

O6HoBRNeHne makpoca B nporpamme

Ecnn Yy ucnonb3yemoro B nporpamme Makpoca OblIN U3MEHEHBI nMm4a, TUN, KOnm4yectBO BXO,D,OB/BbIXOLI,OB nnn
nobaBrneH anemMeHT (nepemeHHasi, KOHCTaHTa) co ceonctsom Ucnonb3oBaHne B makpoce — la, To OWEN Logic
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n0Tpe6yeT ero oOHOBUTb U OTMETUT LIBETOM Ha XOJICTe. MaKPOC cynTaeTcd MSMEHEHHbIM NOCJ1e COXpaHEeHUA NpaBoOK

B PegakTope MakpocoB.

8 OWEN Logic

Pafin  Bua [pwSop Cepewc Pacwwpetnws  [NoMows

DOR @0 VDS > o

[T
[ ¥ > |=la

: vV Vv C N N W R
: -GD-'I:I-E' QAo -00-

~B — ~F
X X X

Cxema* | “r %

# O 5@ L

goHedye damvamraly)

1 4

[0 Pasgervme [ Ofsemarums

BMBNMOTEKE KOMMNOHEHTOB 8 x
o-

o- X
Makpocbl npoexkTa

BN

= Macros 1
OrcytcTByer

= Macros 2
OrcytcTByer

5“

OrcytcTeyer

fx DYHKLMA
'Fb DYHKLUHOHANBHBIA Bnok

M Makpoch! npoekTa

M

Mepem.: 0% N3y 0%

03¥:0% | /& MpwBop He nogxnoueH | /1, COM3 | r

PucyHok 3.93

[ns o6bHOBNEHNs1 Makpoca Ha XorncTe cneayer:
1.

HaxaTb no OTMEeYEeHHOMY LIBETOM MaKpocCy MKM n B nosiBMBLLEMCS MEHIO Bbl6paTb OGHOBUTb MaKpoc.

Konuwposate

Y,JJ,-E.."I WTE KOMMOOHERT

PepakTpoBaTE MaKpoc

OBHOBWTE MaKpoC

CeoRcTEa

PucyHok 3.94
NMPUMEYAHUE

[i]

MaKpOCOM aHaJ10rn4HbI.

B cnyyae BnoxeHHoro makpoca OWEN Logic npegnoxuT nepenTtu kK Hemy. [1encTansi ¢ BNOXEHHbIM

2. [locne obHoeneHus makpoca OWEN Logic aBTomMaTnyecku nepengeT K cneayroLemy Makpocy,

Tpebyrowemy oGHOBREHMS.

MaKpoc obHoBNsAETCA B npoeKTe no cnenywLwinm npasuinam:

OyneT pasopBaHa;
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* ecnu B MakKpoc AobasneHbl BXOAbl/BbIXOAb!, TPY 0OGHOBIIEHWW CBSA3M YKE CYLLECTBYIOWMX BXOA0B/BbIXOA0B
He paspbiBaloTCs.

NMPUMEYAHUE

El OWEN Logic ngeHTncdumumpyer cBasn ¢ Bxogamu/BblxogamMu Makpoca no umeHu u tuny. Ecnm B makpoce
N3MEHUTb UMS UMK TUMN BXoZa/BbiXo4a C MPUCOEAMHEHHOM CBA3bI0 M CO30aTb HOBLIN BXOA/BbIXOA C TAKUM Xe
UMEHeM 1 TUNomMm, To Npu o6HoBneHnn makpoca OWEN Logic aBTomaTuyeckun nepecoeqnHnT CBA3b K HOBOMY
BX0Ay/BbIXoAy.

BbicTpasa 3ameHa Makpoca

Ecnu HeoBxoAMMO 3aMeHWTb MakpoC Ha APYro M3 MakpOCOB MNPOeKTa, crnefyeT HaxaTb KHOMKY 3aMeHUTb
3M1eMeHT B KOHTEKCTHOM MEHIO Makpoca.

Makpocll
—w{T1 gl
o _Il_ fF Cosaare makpoc
#  PepakTuposaTe MaKpoo
E JAMEHWTE INEMEHT
M YaanuTe KOMMNOHEHT
E Konuwposate
CeolicTES
PucyHok 3.95
OTKpoeTCcst OKHO «3aMeHNTb Makpocy.
3aMEHNTE MaKpoC x

o= *

o-7 :l &

Makpocbl NpoeKTa M

4 Makpoci 4 Makpoc2
OToyToTEYET OTcyToTeyer
F= Makpocl
OTcyToTEYET
M Maxkpocol npoekTa
O Tmena

PucyHok 3.96

Ecnu B Makpoce M3MeEHeH TWM UMW UMSA BXoda/Bbixoda C NPUCOEAUHEHHON CBA3bl, TO MpU 3aMeHe CBA3b Oyaer
pa3opBaHa, ocTarnbHble CBSA3U OyayT COXpaHEHbI.
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AKcnopT Makpoca
OKCrnopTMpoBaTb Makpoc B (hain BO3MOXHO TOMbKO MpPU OTKPLITOM OKHE pedakTopa Makpoca. [ns akcriopTta
Makpoca crnegyet BblOopaTh B MaBHOM MeHo ®dann — JKenopTt B dansn.
[ns akcnopTa Makpoca 13 naHenu 6MGnMoTekn KOMMNOHEHTOB CrieayeT:
1. OTKpbITb MaKpOC B pefakTope.

Ecnn nepen coxpaHeHnem MmakpocC Hy>XHO OTpedaKTupoBaTb, TO €ro crieayeT nepetalinTb Ha XOncTt
npoeKkTa n B KOHTEKCTHOM MEHI0 MaKpoca Bbl6paTb Pe,ElaKTVIDOBaTb N BHECTU N3SMEHEHUA.

2. BbibpaTb B rmaBHoM MeHo ®Dann — JkenopT B dann.

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

D COTKpEITE NPOEKT... Cirl+ O
CoxpaHuTe Tekywmid gokyment  Cirl+Alt+S
@ CoxpaHuTE NpoekT Ctrl+5
CoxpaHWUTE NPOEKT Kak..
Coszaate gaiin C KioYom..,

CBE,![EHMQ O NPOEKTE...

Co3nate MaKkpoc. Ctrl+5Shift+M

2KCNOPT B daiin...

Iﬁl Meyate... Ctrl+P
MocnepHue NpoekTe ]
Brixog

PucyHok 3.97

3. B oTKpbIBLLEMCS OKHE BbIOpaTh MECTO PaCnoNOXeHUs U COXpaHUTb dhann Makpoca C paclumpeHuem *.tpl.
Mocne coxpaHeHus oTobpasnTtcsa coodlieHre 06 ycneLwHoM 3KCNopTe Makpoca.

MmnopTt makpoca

Ecnun ansa cosgannsa nporpamMmbl TpebyeTcs ncnonb3oBaTb MakpocC, CO3AaHHbIA B APYTrOM NPOEKTe, TO HEOBXOAUMbIN
MaKpOC MOXHO UMMOPTUPOBATb B MPOEKT.

[ns nmnopTa makpoca criegyet BblbpaTb B rmaBHOM MeHo Pann — UmnopT u3 ¢anna.

NMPUMEYAHUE
m MyHkT AMnopT u3 dhanna akTMBEH TONBbKO Npy hOKyCe Ha pegakTope CXeMbI.

®ain  Bua Mpuwbop Cepeuc

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

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

CoxpaHuTE NPOEKT Kak...
Cosaate gain c KIFYoM...

CBE,[[EHMFI O NPoEeKTE...

Cospate makpoc... Ctrl+Shift+M

Wmnopt us daiina...

MeHeaep KOMNOHEHTOE Ctrl+Shift+C
lﬁl Mevatk... Cerl+P
MocnegHre NpoekTe »
Brixog
PucyHok 3.98

B oTkpbiBLlEMCS OKHe BblbpaTb HyXHbI harn M Haxatb kHonky OK. Makpoc Oygetr pobGaBreH B naHenb
Bubnunorteka kKOMNOHEHTOB B pa3fen Makpochl NpoekTa, Tenepb ero MOXXHO UCMONb30BaTh B NPOEKTE.

67



3 BbasoBble cBeaeHus

KonupoBaHue Makpoca

Makpoc MOXHO CKOMMPOBAaTb M3 MPOeKTa B MPOEKT AJ1si NOBTOPHOIO UCMOMb30BaHNA U COKpaLLEHUs BpEMEHU Ha
pa3paboTky. [Ins KonupoBaHWa Makpoca criegyeT BblaenvTb G0k Makpoca B UCXOAHOM MPOEKTe U HaxkaTb KHOMKY

I:I Ha naHenu WHCTPYMEHTOB unu BbiOpaTb komaHgy KonupoBaTb B KOHTEKCTHOM MeHw Onoka. Makpoc

BCTaBNnAeTCAd B p,pyroﬁ NPOEKT HaXaTnem Ha KHOMKY D Ha naHenn MHCTPYMEeHTOB Ui C NOMOLUbHO Bbl60pa
KomaHabl BcTaBUTb B KOHTEKCTHOM MEHK0 xoncta. [ns KOMMpPOBaHNA U BCTaBKM TakKXe MOXHO BOCMOJIb30BaTbCA
co4deTaHnaMm Knasuild, CM. pasgen CouetaHus knasuw 10.

lNocne BcTaBky, MaKpoC 6y,qu OOCTyneH B pasgene MaKPOCbI npoeKTa Ha naHenun BrnbnnoTteka KOMNOHEHTOB.

3.12 PaboTa c anemMHeTamMu Ha A3bike ST

3.12.1 PaboTta ¢ (pyHKUMAAMM Ha A3bike ST

Ons npubopoB nuHeek npubopos [1P100, MP102, MP200, MP103, MNMP205 n WIMN120 goctynHO cosgaHve
nonb3oBaTenbCKNX PYHKLUUIN Ha a3blke ST.

NPEQAYNPEXOEHUE
@ OyHkLMKM Ha ST pesepBupytoT Mecto B namaTu N3Y nocne ux gobasneHus B 61brnmvoTeky NpoekTa,
HEe3aBMCMMO OT TOTO UCMONb3YHOTCH OHU B MPOEKTE UK HET.

CospaHue pyHKUUM
[ns cosgaHns dyHKUMK cnegyerT:

1. Bbibpatb Ha naHenu MHcTpymeHToB Co3aath dyHkumto Ha ST. OTkpoeTcs Bknagka “Pegaktop pyHKummn”.

Cxema* | Pegakrop dhyHkumn "function1”

1 function functionl: udint; //uMA QyHKUMM U TUn AaHHEIX BLIXOA3
var_input //ofvABEneHne BXOAHBIX NEpPeMeHHLIX

inputVariable : bool; //BxoAHaA nepeMeHHaA ¢ TWMNOM AaHHbix bool
end_var

W wWN

var //ofbABneHue NOKaNbHX MepeMeHHbIX
localVariable : real := 13.3; //nokanenas nepemenHan c Tunom Aavubix real w HauvansHuM SHavennem 13.3
B P

end_var

® 0o~

functionl := boeol_to_udint(inputVariable);

12 end_function

Bce pokymeHThI ~ @ 0 Ownbok
Owubka Crpoka Cronfey [okymeHT

PucyHok 3.99

NMPUMEYAHUE
|II Mo ymonuaHwuio nepsble ABeHaALaTb CTPOK peAakTopa 3anonHeHb! WabrnoHoM dyHKLMK.

2. 3apatb UMS OYHKLMKM U TUN BbIXOOHbIX AaHHbIX B NEPBOiA CTPOKE pedakTopa.

3. 3apaTb HeobXxoAMMOE KONMMYECTBO BXOAHbLIX NEpEMEHHbIX B 6rioke 06BbABNEHNS BXOOHBIX MEPEMEHHbIX
(var_input).
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3 BbasoBble cBeaeHus

3agatb HeobXxoaNMoe KONMYECTBO floKarbHbIX NepeMeHHbIX B Orioke 00bABNeHNs NoKanbHbIX NepeMeHHbIX
(var).
PaspaboTtatb anropntm paboTbl hyHKLMM B COOTBETCTBUM C CUHTaAKCUCOM A3bika ST.

NMPUMEYAHUE
II' MoagpobHee cMm. A3bik nporpammupoBanunsa ST 12.

MepenTu BO Bknagky Cxema vnu 3akpbiTh BkNaaky PeaakTop dyHKuun. OyHKLUMS cOXpaHUTCs
aBTOMaTUYECKM.

BbibpaTtb pasgen ®yHkuumn Ha ST Ha naHeny Bubnnoreka KOMMNOHEHTOB 1 NepPeHeCcTn PYHKUMIO Ha XONCT
npoekKTa.

-l &

@DyHKUMM Ha ST i

£ function1

401

functionll

o2

M Maxkpocel npoekra

' @yHkumm na ST

X @yuxuns
-Q3 )
fb @yukumonanbHbiii Grok
nNA

PucyHok 3.100
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3 BbasoBble cBeaeHus

Pepaktop chyHKUUM

Cxema*  Pepaktop dynkumn "functionl”

1|function functionl: udint; //uma Gywukumm w Tun namkex esxona
2] var_input //obvaBneHne BXOAHBIX MepeMeHHbIX

3 inputVariable : bool; //exogHaA nepemerHaa ¢ TunoM gadHex bool

4 end_var

5

6 var [/obbAaBneHue NoKanbHLIX NepeMEeHHBIX

7] localVariable : real := 13.3; //nckancHas nepemeHHas € TWUNOM AaHHbX real W Ha4anbHeM 3HaqeHwem 13.3

8| end_var

9

19| functionl := bool to_udint(inputVariable);

12}end_function

1112

Bce gokymeHThI ~ @ 0Owwnbok

Owwmbka Crtpoka Cronfeu [okymeHT
3

PucyHok 3.101

OnemeHTbl pegakTopa yHKUNN:
1. Homepa cTpoK — 3anonHaeTca aBTOMaTUYECKU MO KONMYECTBY HanmUCcaHHbIX CTPOK koaa.
2. Pepaktop Kopga — o6nacTb pejakTMpoBaHus Koga M (pyHKLIMEeN NOACBETKN CUHTaKCKCa.
3. Cnucok owmnbok — obnacTtb 0TobpakeHus OLLINMBOK.

CHunneTtbl

Onsa ypobcrBa HanmmcaHus koga B pedaktope (byHKUMA peanu3oBaHbl cHuNneTbl. CHUNNeT — dparMeHT Koaa
nporpaMmmebl, KOTOPbIAN BCTaBISIETCA B KOA aBToMatudecku. B cnyyae BBegeHus nepBOro CMMBOMa B pedakTope
OTKPOETCA KOHTEKCTHOEe MeHK0 C (pOKycOM Ha mnepBoW CTpoke. Ond Bblbopa cHMMNETa MCMOMb3YHTCA KMNaBULLM
ynpaBrneHns KypcopoM. YTobbl BCTaBUTb BbIOpaHHbIN CHUMMNET B KO, criegyeT HaxaTb knasuwy Enter unun Tab vnu
Asaxabl Haxatb JIKM no nyHKTy cnucka.
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3 BbasoBble cBeaeHus

19 fu localVariable
13 0 inputVariable
14 end_fy 0‘ functionl

9 continue

9 exit

O if

6‘ while

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

i+({ inputVariable: bool

PucyHok 3.102

Cnucok cHMnneToB hopMupyeTcs no rpynnam:

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

apyrve yHKUMM NpoekTa.

BHyTpI/I rpynn CHUNNEeTbl pacnofioXXeHbl Nno aﬂd)aBVlTy.

Mepexoa K mecTy 06 bABNEHUA U UCTNONIb30BaHUSA

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

Ons nepexoaa K MecTty 00ObsIBNEHNS:

1.

YcTaHoBUTb Kypcop Ha UMs DYHKUUU UMY NEPEMEHHON B KOAE NporpaMmel.

2. Haxatb NKM Ha nmsa dyHKUunmM nnv nepemMeHHOMN.

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

18 functio EI’

I'Iepew MEHOBaTh

12 end_functio ‘*')_EI

Mepeith K 06BABAEHWID

3
D
G

Ons nepexona K Mecty UCrnoJjib30BaHNA:

1.
2.
3.

YCTaHOBUTb KYpCcop Ha MMsA OyHKUUN Unn nep

MNepeith K MecTy WCNOAbL30BaHWA
Konupogsate
Bcraeute

Boipezate

PucyHok 3.103

€MeHHON B Koge nporpamMmmeil.

Haxatb NKM Ha umsa dyHKuumn nnm nepemeHHoMN.

B oTKpbIBLUEMCSI KOHTEKCTHOM MeHI0 BblbpaTh NykT MepeinTn K MecTy ucnonb3oBaHuA. OTKPOETCs CNNCOK
MECT, B KOTOPbIX UCMOMNb3yeTcs BbibpaHHas nepemMeHHast Unmn yHKUmsI.
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3 BbasoBble cBeaeHus

Cxema* | Pegaxtop dyHkumn "function1”

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

2 var_input //obvAeneHne BXOOHBIX MEepemMeHHBIX

3 inp C TWNOM AaHHbix bool

4 end var EIJ MNepenmeHoBaTL r

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

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

q

18 functio Fotaals

11

12 end_function

PucyHok 3.104

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

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

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

2. Haxatb NMKM Ha umMs doyHKLUMM Uv nepeMeHHOMN.

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

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

PucyHok 3.105

4. BBecTu HOBOE UMS nepemeHHoﬁ B obnacTtun oobsaBneHus nepeMeHHbIX.

Cxema* | PegaxTop dyHrumn "functionl”

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

2 var_input //obbAEneHne BXOAHLIX NepeMeHHBIX

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

5 end_var

7 var //o0bABneHue NOKaNbHLIX NEepeMeHHbIX

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

16

11 functionl := bool_to_udint(inputl);

12 functionl := bool_to_udint(in2);

13

14 end_function

PucyHok 3.106

5. TlepemecTuTb Kypcop Ha ApYryto CTPOKY B pegaktope yHkumi. lNepemeHHasa Byoet nepenmeHoBaHa BO
BCEX MecTax MCNOMb30BaHMs.
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Cnuncok ownbokK
B obnacTtun otobpaxeHns owmbok hopMmpyeTcs Tabnuua ¢ ONnMcaHNEM M PacnoNoXeEHWEM OLLUMBOK, AOMNYLLEHHBIX B
koge. [lnst nepexona B MecTo oLwnbkn cneayet aABaxabl HaxaTb JIKM no cTpoke ¢ oLmnbKon.

Bee gokymentsi ¥ () 2 us 2 owmBok

Ownbka Crpoka CronBey [okymeHT

MNepemerHas Variable He o6bsBneHa 10 32 function1
10 18 function1

HesepHble aprymeHTsl doyHKumn bool_to_udint

PucyHok 3.107

AkcnopT PyHKUMKU Ha ST
OkcnopTupoBaTbh OYHKUMIO B bain BO3MOXHO TOMbKO NpU OTKPLITON BKNagke peaaktopa dyHkuuun. [na akcnopta
dyHKLUMM cnepyeT BoiOpaTh B rMaBHOM MeHio Pann — JkcnopT B dpamn.
[nsa akcnopTta makpoca u3 naHenu 6MbnuoTekn KOMMOHEHTOB cneayerT:
1.  OTKpbITb PYHKUUIO B peaakTope.

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

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

D COTKpEITE NPOEKT... Cirl+ O
CoxpaHuTe Tekywmid gokyment  Cirl+Alt+S
@ CoXpaHuTE NPpoeKT Ctrl+5
CoxpaHuTe NPOeKT KakK.
Cosnate daiin C KnodomM..,

CBE,![EHMQ O NPOEKTE...

Co3nate MaKkpoc. Ctrl+5Shift+M

2KCNOPT B daiin...

Meyate... Ctrl+P

aji

MocaegHWE NPoEKTE »

Brixog

PucyHok 3.108

3. B oTKpblBLLEMCS OKHE BbIOpaTh MECTO pacnonoXeHUs U COXpaHUTb dann yHKUUKN C pacLumpeHmnem *.fst.
Mocne coxpaHeHns oTobpasnTtcs cooblyeHre 06 ycnewwHoM aKcnopTe yHKUNN.

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

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

NMPUMEYAHUE
El MyHkT AMnopT n3 dhanna akTMBEH TONBbKO Npy hOKyce Ha pegakTope CXeMbl.
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3 BbasoBble cBeaeHus

®aiin  Bua lMpwbop Cepeuc F

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

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

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

CBE,![EHMH O NPoekTe..

Coznate Makpoc... Ctrl+Shift+M

Wmnopt us daiina...

MeHenep KOMNOHEHTOE Ctrl+Shift+C

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

PucyHok 3.109

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

3.12.2 PaboTta ¢ (pyHKLMOHaNbHbIMKU 6GNokamMu Ha A3bike ST

Ons npmnbopoB nuHeek npubopoe [P100, MP102, MP200, MP103, MNMP205 n WIMN120 goctynHO co3gaHve
Nnonb30BaTeNbCKUX (PYHKLMOHANbHbIX 610KkOB Ha A3blke ST.

Co3gaHue pyHKUMOHANbHOro 6noka
[ns cospaHusa dyHKUMOHanNbHoro 6rnoka cnegyer:

1. BblbpaTtb Ha NnaHenu nHcTpymeHToB Co3paTthb (PyHKUMOHaNbHbIN 650K Ha ST . OTkpoeTcs Bknagka
“PepakTop dyHKUMOHaNbLHoro 6rnoka”.
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Cxema* | Pegaktop dyHkumoHanbHoro 6noka "functionblock1” “rox

1 function_block functionblockl //uma dyukumonansHoro Bnoka.

2

3. // Npumep dyukumoHansHoro Bnoka Ha ST, KOTOpHIA ABAAETCA CYETYMKOM U MCNONL3YETCA ANA MNPAMOro c4YeTa.
4 // OnepauWa «nNpAMOA CHeT» BHNOAHAETCA NO NepegHeMy QpPOHTY WMNynbCca Ha Bxoge «U»,
5./ 4To yBennumBaeT 2HaYeHue BLIXOAHOrO CUrHana «Q».

6 // Npw noctynnexun Ha exon Res norvdeckoi «l», BbiXOA CHeTHMKa «(Q» yCTaHAaBNWBaeTCA B IHaYeHWe EBX0Aa
7

8 var_input //obbABneHume BXOAHLIX NepeMeHHbIX

9 U : bool; //exogHaAa nepeMeHHas ¢ TWNoM AanHeix bool

10 Res : bool; //exogHaa nmepemenHas ¢ Tunom gavHeix bool

11 N : udint; //exogHaa nepemeHHanA ANA 3Ha4YeHUA cHeTquka nocne cbpoca

12 end_var

13

14 var_output //obvABneHWe BLIXOAHBIX MEpeMeHHBIX

15 Q : udint; //BbixogHas nepemenHana ¢ Tunom gaHHeix udint

16 end_var

17

18 var [/obvABneHue nokKanbHbX MepeMeHHbLIX

19 CounterValue : udint; //nepemeHHan 4NA TeKyWEero ZHAYEHWMA CHETHUKAE

20 RTrig : bool; //nepemenHas ans 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 [okymeHT

PucyHok 3.110
III ’I‘IPVIME‘-IAHVIE

Mo ymonyaHuio nepsble TpuauaTth NATb CTPOK peaakTopa 3anofnHeHb! WabnoHoM PyHKLMK.
3apaTtb nMs pyHKUMOHaNbHOro 6rioka B NepBovi CTPOKE pegakTopa.

3apatb HeobXooMMOe KOMMYECTBO BXOLHbIX NEPEMEHHBIX B Or1oke 00bABNEHNsI BXOOHbLIX NEPEeMEHHbIX
(var_input).

3apatb Heobx0aMMOe KONMYECTBO BbIXOAHBIX NEPEMEHHbIX B Brioke 00bsABNEeHNA BXOAHbIX MePEMEHHbIX
(var_output).

3apatb He06x0aMMOE KONMMYECTBO NOKarbHbIX NepeMeHHbIX B 6rioke 06bsBNEHNUs NoKarnbHbIX NEPEMEHHbIX
(var).

Pa3paboTaTb anroputm paboTbl (pyHKLUMOHaNLHOro 6roka 1 B COOTBETCTBUM C CUHTAKCUCOM SA3blka ST.

s |  IPUMEYAHUE
L MogpobHee cMm. A3bik nporpammupoBanunsa ST 12.

MepeiiTn Bo BkNaaky CxemMa unuv 3akpbIiTb BkNaaky PegakTop dyyHKUMOHanbHOro 6roka.
dDyHKUMOHANBHBI BNOK COXPaHUTCA aBTOMaTUYECKN.

Boibpatb pasgen ®PyHKumMoHanbHble 6noku Ha ST Ha naHeny Bubnuoreka KOMMNOHEHTOB 1 NEPEHECTU
hYHKUMIO Ha XOMCT NpoekKTa.
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3 BbasoBble cBeaeHus

DyHKUWOHaNbHbIE 610KN HA .
ST

| 0

functionblockl  functionblock2

i T ey

b ®ynkumonanehbii Grok

M Makpocsl npoexTa

| Y oymamna st
o " @yHkuMoHanbHbie 6510KN Ha ST
PucyHok 3.111
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PepnakTop chyHKLUMOHanNbLHOro 6noka

Cxema* | Pegaktop dyHkuMoHanbHoro 6noka "functionblock1” “rx
1{ffunction_block functionblockl //wma ¢yHkumoHansHoro Onoka.
2
31/ Npumep @yHkumoHansHoro Bnoka Ha ST, KOTOpuLIA ABNAETCA CYETYUMKOM M MCNONL3YETCA ANA NPAMOro cYeTa.
4ll// Onepauua «npAMOi cHeT» BLINONHAETCA NO nepegHeMmy QpoHTY wmMnynbca Ha Bxoge «U»,
5/ 4To yBenuu4mBaeT 3HaYeHWe BLIXOAHOIO CUrHana «Q».
6lf// Npu noctynnenwn Ha Bxoa Res noruyeckoi «l», BbIXOA cHeT4YMka «Q» ycTaHaBAMBaeTCA B 3HavYeHwe Bxoga «N».
8 var_input //obvABneHne BXOAHBIX NMEpemMeHHbIX
9 U : bool; //exogwas nepemenHas ¢ TunoMm AaHHbix bool
10 Res : bool; //exogHasa nepemeHHas ¢ TUMNOM AaHHbiX bool
11 N : udint; //exogwas nepemenHas ANA 3HadeHus cHeTquka nocne cbpoca
12 end_var
13
14 var_output //obvaBneHue BLIXOAHLIX MEepemMeHHbIX
15 Q : udint; //BbixogHaa nepemeHHas € TUNOM AaHHbix udint
16 end_var
17
18 var //obbABneHue nokanbHbIX MNepeMeHHbIX
19 CounterValue : udint; //nepemenHas AnA Tekywero 3Ha4YeHWA CHeTHUKa
20 RTrig : bool; //nepemenHas ans onpegeneHusa nepegHero QpoHTa Ha Bxoge «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
RTrig := false;
end_if
Q := CounterValue;
35fkend_function_block
1[2
Bce nokymeHThI v o 0 Owwmbok
Owwnbka Crpoka Cronben, /[okymeHT
3

PucyHok 3.112

AnemeHTbl peaakTopa yHKLUMN:
1. Homepa cTpOK — 3arnofHAeTCs aBTOMaTUYECKN MO KONMUYECTBY HanucaHHbIX CTPOK Koaa.
2. PepakTop Koga — o6nacTb pefakTMpoBaHUs Koda ¢ oyHKLUMEN NOACBETKN CMHTAaKCHCa.

3. Cnucok owmnbok — obnactb 0To6pakeHns OLLNMBOK.

NMPUMEYAHUE
AHarnormyHo pefakTopy pyHKLMM peaakTop dyHKUMOHarbHOro 6rioka noaaepKuBaeT yHKLUUM CHUMMETOB
OTCNEXnBaHNA Mecta 06bABMNEHNS! U UCMOMb30BaHUSA , NEPEMMEHOBaHNS U OTCINEXMBaHMS OLLIMBOK .

Mcnonb3oBaHnA ogHOro (hyHKLMOHanbLHOro 65y1o0ka B Apyrom

Ok3eMnnsipbl PYHKUMOHANBHOrO 6roka MoryT ObiTb 0ObSBIEHbI B APYroM OyHKUMOHANbHOM Oroke, a UMEHHO B
obnacTtu 06bABNEHUS NoKanbHbIX NEPEMEHHbIX B criegytoLlem oopmarTe:

[kpaTKkoe o0Go3HauyeHue pyHKUMOHanNbHOro Griokal: [MMa cyHKLMOHaNbHOro 6noka, Mcnonb3yemMoro B
nporpamme];

[ns obpalleHns K BXOOHbIM M BbIXOAHBIM NMepeMeEHHbIM PyHKLMOHANBHOTO Brioka n3BHe HeOBXOAMMO yka3aTb NMS
ak3emnnspa PyHKLMOHaNbLHOro 610K 1 MM NepeMeHHoN B criegytoLlem dopmare:

[kpaTkoe 0603HaYeHne hpyHKLUMOHaNbLHOro 6nokal.[umsa nepemeHHoOM]
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3 BbasoBble cBeaeHus

Cxema* | PepakTop dyHKUMOHaNLHOro 6noka "fbl" | PepaxkTop dyHkumoHansHoro 6noka "fb2"

1 function_block fb2

2

4 In2:udint;
5 end_var

7

8 Qut2:udint;
g end_var

16

12

13 end_var

14

15 tbl.Inl:=2;

17 Out2:=fbl.0utl;
18

19 end_function_block

NPEAYNPEXOEHNE

NPEAYNPEXOEHNE

NPEAYNPEXOEHUE

NPEAYNPEXOEHUE

SEASESHS

var_input //ofvABneHue BXOOHLIX NepeMeHHBIX

var_output //obvaBnenme BLIXOOHBIX NepeMeHHBIX

var//obwAaBnenve nokKanbHLX MepeMeHHbIX

tb1(); //ewzoe OyHkumoHanoHoro Bnoka fbl

PucyHok 3.113

O6baABnATL ak3eMNIAP PYHKUMOHANBHOTO 6r1oka B Tene yHKUUN HENb3s.

B dyHkumoHanbHom Grioke Ha ST MakcrMaribHasi BIIOXXeHHOCTb GrokoB — He Gornee 8.

dyHKUMOHanbHbIe 6riokn Ha ST He nogaepxmBatoT nepeMeHHble Tuna RETAIN.

AkcnopT pyHKUNMOHaNbLHOro 6noka Ha ST

OkcnopTupoBaTh (PyHKLMOHAnNbHLIN Onoke B dann BO3MOXHO TOMbKO MNpM OTKPbITOWM BKNagke pedakropa
dyHKLUMOHanbLHoro 6rnoka. Ona akcnopTta dyHKUMOHaNbLHOro 6rnoka cnegyet BbibpaTh B rmaBHOM MeHio Paun —

SkcnopT B dhann.

Ons JKCNnopTa (byHKLI,I/IOHaJ'IbHOI'O 6noka 13 naHenu 6GnbnMoTekn KOMMNOHEHTOB cnepnyert:

1.  OTkpbITb PyHKUMOHANBHLIV BMOK B pegakTope.

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

®ann Bua [pubop Cepeuc

D
O
B

aji

Hoewiii npoekT... Ctrl+M

CTKpEITE NPOEKT... Cirl+O
CoxpanuTe Tekywnid gokyment  Ctrl+Alt+5
CoXpaHuTE NPoeKT Cirl+5
CoxpaHWTE NPOEKT KaK..

Cosnate daiin C KnodomM..,

CBE,![EHMQ O NPOSKTE..

Cosnate Makpoc... Ctrl+5Shift+M

3KCNopT B Gaitn..

Meyate... Ctrl+P
MocnepHne NpoekTe 4
Briog

PucyHok 3.114

78

fbl:fbl; //obwaenenwe skzemnnapa PyHkuywmounancHoro Onoka fbl

PyHKUMOHanbHble 6riokn Ha ST pesepBupytoT MecTo B namaTu M3Y nocne nx gobaeneHus B 6ubnuoteky
npoekKTa, He3aBNUCUMO OT TOrO MCMOMb3YHTCA OHU B MPOEKTE UIN HET.



3 BbasoBble cBeaeHus

3. B OTKpbIBLUEMCS OKHE BbIOpaTh MECTO PACMONOXEHNUSI U COXPaHUTL dain dpyHKUmMoHaneHoro 6rioka ¢
pacwmpeHnem *.fbst. Nocne coxpaHeHus oTobpasnTcsi coobLleHre 06 ycnewwHom aKkcnopTe
dyHKUMOHaNbHOro 6noka.

UmnopT cbyHKuMoHanbHoro 6noka Ha ST

Ecnun ans cosgaHus nporpamMbl TpebyeTcs Mcrnonb3oBaTh (YHKLMOHAIbHbIA GOk, Co3daHHbIN B ApYroM NpoekTe,
TO €ro MOXXHO MMMOPTUPOBATb B MPOEKT.

[na umnopTa dyHKUMoHansHoro 6rioka criegyeT BbiGpaTh B rnaBHOM MeHo @ann — UMnopT us chainna.

NMPUMEYAHUE
m MyHkT UMNopT 13 chaitna akTBeH TONbKO Npu hoKyce Ha peaKTope CXEMbI.

®aun Bua [lpwbop Cepewnc |

D Hoewii npoekT... Ctrl+N
D COTKpEITE NPOEKT... Ctrl+0

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

CoxpaHuUTe NPOEKT Kak...
Coznate hain C KIFYomM...

CBE,![EHMQ O MNPOEKTE...

Coznate Makpoc... Ctrl+Shift+M

Wmnopt us dalina...

MeHeaep KOMNCOHEHTOE Ctrl+Shift+C

a @

Mevate... Ctrl+P
MocnegHne npoekTe 4

Brixoa
PucyHok 3.115

B oTkpbIBLIEMCA OKHE BbIOpaTh HYXHbIA bann u HaxaTtb KHonky OK. ®yHkumoHanbHbI 6nok Oyaet pgobasrneH B
naHens Bubnuoreka kKOMNOHeHTOB B pasaen ®yHKUMOHaNbHbIe 6ok Ha ST, Tenepb ero MOXHO MCNOMNb30BaTb
B NpoeKTe.

3.12.3 [lokymeHTUpOBaHue B pegakrope ST

Pepaktop ST nogaepxuBaeT PyHKUMIO JOKYMEHTUPOBaHNS.
Mapkepom JOKYMEHTUPOBAHUA ABNSIETCA TPONHOW cnaww “///”.

HokymeHTupoBaHne p[obaBnaeTcs Hag OObeKTOM: Hag oObsBNeHMEM  YHKUMKM;, Hag obbsABNEeHVEM
dyHKUMaoHanbHoro 6rnoka; Hag 00bABNEHNEM BXOLHON/BbIXO4HON NEPEMEHHOWN
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3 BbasoBble cBeaeHus

Cxema* JkpaH 1 | PepakTop dyHKunoHanbHoro 6noka "functionblockN" “rx

1///<Description>C4eTyuk ANA npaAMoro c4eTa uMnynbcoB</Description>
2. ///<Author>WeaHoB U.W.</Author> <GroupName>C4eT4nku</GroupName>

3

0~ OV

9
1e

function_block functionblockN //uma ¢yHkuuoHaneHoro 61oka.

11;// Npumep ¢yHKuMoHanbHoro 6noka Ha ST, KOTOpbA ABARETCA CHETYUKOM W MCMONb3YeTCcs ANS NpPAMOro cHeTa.
12;// Onepaumsa «npAMOIA CHET» BHINONHAETCA MO nepefHemy QpoHTY WMMnynbca Ha Bxoge «Un,

13{// 4To yBenuM4MBaeT 3HA4EHWEe BbIXOAHOrO CUrHana «Q».

14 // Npu nocTynneHuu Ha BxoA Res noruvyeckoit «1», BbIXOA CHETHMKA «Q» YCTaHaBAMBAaEeTCA B 3Ha4veHue Bxoaa «Nx.

15

16

17

18 var_input //ofbABneHve BXOAHbIX NepeMeHHbIX

19

20 ///<Description>Bxoa ANnA npAMoro c4eTa WMNynbcoe</Description>
21

22 U : bool; //BxopHas nepemeHHas C TUMOM AaHHbIX bool

23

24 ///<Description>Bxoa gna cbpoca HapaboTku cHeTuuka</Description>
25 Res : bool; //BXOAHaA nepemMeHHas C TWMOM AaHHbix bool

26

27 ///<Description>3Ha4eHne ycTaHaB/NMBAeTCA Ha BbIXOAe CYeT4uka nocne ero cbpoca</Description>

PucyHok 3.116 —

Teﬂ1ﬂﬂﬂﬂOKyMeHTMp0BaHMﬂHepeHMCﬂeHblBTa6ﬂMueHMme.

Ter

OnucaHue

<Name>...</Name>

Monb3oBaTtenbckoe uMsa PyHKLMK, OYHKLNOHANLHOro 6noka unv BxogHown/
BbIXOZHOW NepeMeHHoMn

<Description>...</Description>

OnucaHuve anemeHTa nporpammbl (PyHKUMK, YHKUMOHaNbHOro 6noka,
nepemMeHHon)

<Author>...</Author>

Nmsa cosgatens dyHKUunm unmn gyHKLMoHarnbHoro 6rnoka

<GroupName>...</GroupName>

Wma rpynnel 4ns rpynnupoBku oyHKUUK UM OYHKLMOHaNbHOro 6rnoka B
Bmbnuoteke KOMMNOHEHTOB
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4 Hactpolika npnbopa

4 HacTtpouka npubopa

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

Hacrpoiika npnbopa — O *

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

Maomynu paclumpetiua
—|- Bxoobi

(+} Avamoroebie

(+} [dwckpeTHbie
=t Brixops! HacTposie aTcyTeTBRoT
[+ dMckpeTHele

[pounTaTh J3KpPBITE

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

* WHTepdeiicbl 4.3.1;
*  Mopgynu pacwuperns 4.4;
Bxoabl n Bbixogbl 4.5.

NMPUMEYAHUE
|I| MepeyeHb pa3nenoB MOXET OTNIMYaTLCA AJ1s pasHbIX Mogenei npubopos.

B npaBow 4acTun okHa HacTpoek npubopa oTobpakatoTcs HACTPOMKN BblIOpaHHOro pasaena.

Bce ycTaHOBMeHHble HacTpolku Anst npubopa, 3a WCKMIOYEHMEM YacoOB, COXPaHSIlOTCS BMECTE C MPOEKTOM.
HacTtpoliku npmubopa He TpebyroT nogknoveHus npubopa.

Hactpounku ansa npubopos NP103 n NMNP193

Ons npnbopos NP103 n MNMP193 okHo HacTpoek npubopa umeeT Apyron MHTepdeENCc n CoOaepXnT BonblLue pasaenos.
MapameTpbl B NpaBou YacTn okHa oTobpaxatoTcs B TabrnmyHoM Buae.

B neBow yactu okHa HacTpoek npubopa B AepeBe NOMMMO OCHOBHbIX FPYNM AOCTYMHbI AOMOMHUTENBHO HACTPOWNKN:

e Ethernet4.3.1.2;
e [logkntoyeHne 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

a X

JEKPLITL

4.1 JkpaH

HacTtpoliku akpaHa JOCTYMHbI TONBKO AN NpubopoB ¢ gucnneem.

PucyHok 4.2

Hacrpoiika npubopa
—} MNpuSop

Yack

Mopceetka IKpaHa:

Mievena -

—| MHTepapeiics 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 BblnagawwiemMm MeHH MOXHO Bbl6paTb ANNTENBbHOCTb pa6OTbI noacBETKM C MOMEHTa

nocreaHero AenNcTBMS Nonb3oBaTens.

ApKOCTb — HacTpoKKa ApKoCcTu 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 Anda CHNTbIBaHNA TEKYLLUMX HACTPOEK 3KpaHa 13 NOOKIMKYeHHOro np|/|60pa.

4.2 Yachl

B pasgene Yacbl HacTpauBaloTcs Yacbl peanbHOro BpeMeHwn npubopa. HacTponku 4YacoB peanbHOro BpeMeHu
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

MpoukTaTe 38KpPEITE

PucyHok 4.4

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

Ona  CUHXpOHM3aUMM YacoB peanbHOro BpeMeHu npubopa ¢ dacamu [IK crniegyer OTMETUTb  ranoudky
CuHXpOHM3auuA ¢ KoMnbloTepom — nonsa fata n Bpemst ctaHyT HeakTUBHbI.

[ata v spema

Nata: |[05.03.2019 .- Bpema: (11:28:49 =

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

PucyHok 4.5
YUT06bI 334aTb HOBblE 3HAYEHMS N9 YacoB pearnbHOro BpeMeHu npubopa, crnegyer HaxaTb KHOMKy 3anucaTb.

Koppekuus

Mone OTKNOHEHMWe CINyXWUT AN YKasaHWs MOrpeLlHOCTU Xo4a YacoB pearibHOro BpEMEHWU MpubGopa B CeKyHaax.
Ecnu yacbl peanbHoro BpemeHu npubopa criewat, To 3HayeHue yKasblBaeTcs CO 3HaKoM MuHyc. Koppekuus Ha
yKa3aHHYI0 BENUUMHY NPOUCXOAUT PABHOMEPHO B TEYEHUE MecALa.

KoppekiLma

OmenoHeHne: 0 ceK/Mec 3anmucate

PucyHok 4.6

YT1o6bl 3agaTb HOBOE 3HAYEHWE KOPPEKUUWM AONS 4YacoB peanibHoro BPeMEHW npubopa, cnegyeT HaxaTb KHOMKY
3anucartb.
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4 Hactpolika npnbopa

KHonka [MpounutaTbh MWCNOMb3yeTcs ANs CUMTbIBAHUS TEKYLUMX HACTPOEK YacoB peanbHOro BPEMEHU U3
NOAKITHOYEHHOTO Npubopa.

HacTpowku gna npnbopoB Ha HoOBou nnatdopme

NMPUMEYAHUE
IIl Cnucok npnbopos Ha HoBomn nnardopme cM. B pasaene O nporpamme 1.

OkHO HacTpomnkm 4YacoB Anis NpMbOpoB Ha HOBOW NnatgopmMe UMEET APYron MHTEPdENC U HE UMEET KOPPEKLMM
BpemMeHn (Mpubopbl annapaTtHO To4yHee). HacTpoika YacoBoro nosica Tpebyerca Ans KOPPEKTHOro oTobpaeHus
MECTHOIO BpPEMEHM, TaK Kak B nNpubope 3HayYeHue BpPEMEHM XpaHWUTCA B BMAE CpedHero BpemMeHu no [puHsu4y
(GMT). BknioyeHne napameTrpa YCTaHOBUTbL 4acOBOM MOSIC KOMMbIOTEPA CUMHXPOHU3UPYET Yacbl pearnbHOro
BpemMeHu npmnbopa c yacamu IK.

HacTpoiika npuGopa - O it

—t Mpusop
INoruka
[WcKpeTHLIE BXOALI
=} [IMCKpPETHLIE BEXXOALI
BezonacHoe COCTORHME Nata: 17.03.2022 16:07-16
[Nonbz0BaTENLCKWE CEETOMWD

[aTa v BpemsA

4k

—Madbus Slave YCTaHOBWTE AATY W BPEMA KOMNLKTEPA
lMNpaea yaaneHHoro AocTy!

Hactpoiikn nopra RS-485
Apxue
—}- CETEBbIE HACTPORKK
HacTtpoiikn Ethernet
HacTpoiikk noaknioyeHna
—}-achl peansHOro BpeMEHH
MNepeMeHHbIe 0aTHI U Bper
Batapen
Cratyc npusopa
Maponk
Monynu paclumperua

YacoeoR noac

YCTEHOBWTE YBCOBOI NOAC KOMNbHTERE

3anucatb [pounTaTh

38KPLIMTL

PucyHok 4.7

4.3 ObMeH no cetu

* WHTtepdoericbl 4.3.1;
* Modbus 4.3.2

4.3.1 UuTepdencnl
B pasgene UHTepdencbl HacTpamBarTCs napameTpbl MHTEpdENCOB CBS3N nNpubopa ¢ ApyrMmu YCTPOMCTBaMU B
ceTu.

[ocTynHbl cnegytowimne nHTepenchbl:

« RS-4854.3.1.1;
« Ethernet4.3.1.2.

WHTepderichl cBA3m paboTtatoT no npotokony Modbus 4.3.2.1.

[Job6aButb nHTEepdenc

Y1066l O0BaBUTL UHTEPdENC cBA3N, cnegyeT HaxaTb KM Ha pasgen UHTepdencbl B gepeBe HacTpoek 1 BolbpaTb
[Do6aButb uHTEpcenc.
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4 Hactpolika npnbopa

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

MuTepgpeticn

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

+}- AHBnOMoBLIE

+} [dmwckpeThbie
—}- Beioasl

+} duckpeThbie
PucyHok 4.8

WHTepderic bynet 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 nHTepdencos cBa3mn ansg npmbopa He MOXET NpeBbILLAaTh KONMYECTBO COTOB B Nprbope.

3ameHalypaneHue uHtepdenca

[ns 3ameHbl Ny yaaneHus HTepdoerica criegyet Haxatb NMKM Ha ums nHTepdelica B JepeBe HAacTpoek 1 BbibpaTb
Heobxoanmoe AencTBeume.

HTepdeich

—|- R5485, Cpor™ 2™ -
Camn. 16 & JamenuTs wHTepdeiic »

Moayrw paciump X ¥panute wnTepdelic
—}- Baopm
+}- AHanoroesie
+}- [IwcKpeTHbIE
—} Beiogel

+}- [IwcKpeTHbIE
PucyHok 4.10
4.3.1.1 RS-485

MapameTpbl HTEphenca

Ona uameHeHus napameTpoB MHTepdelica ero criegyeT BblbpaTb B AepeBe HacTpoek. B npaBoi yactu okHa
HacTpoek npubopa 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 NoSKMYHTE A0 16
Skpan yCTROMACTE.
Yack
=} MrTepdeitce ﬁé CrenaTs no yMondaHuo E|J. 33BONCKKE HACTPOAKK
Cam, 16 Twn wHTeppeiica: R5-435
Momynmn paclumpenna Homep cnota: 1 -
=t Bxome: Pexum:  Slave -
(+} AHamoroBbie T
+}- OuckpeTHeie
= Per Ckopocte: 115200 -
—|- Beixoosl
() OrckpeThble Uemocts: | Het i
Yucno cron-Gur: 1 -
BuThl gaHHe: 8 A
10
KommerTapui:

MpoykTaTe 38KPEITE

PucyHok 4.11

Homep cnota onpegensieT kakow cnot npnbopa 3aHMaeT nHTepdeic.

Pexumbl nHtepdenca:

+ Slave 4.3.2.3 — npnbop siBNsieTCa BeAOMbIM, 3HAYEHMS KOTOPOro OnpaLunBaKTCs APYrMM YCTPOMCTBOM.
+ Master 4.3.2.2 — npnbop CYNTLIBAET U 3aNMCLIBAET 3HAYEHNSI BEAOMbIX YCTPOWUCTB, NOAKIMIOYEHHbIX MO
UHTepdency cBA3su.

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

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

OcTtanbHble napaMeTpbl BBOOATCA B COOTBETCTBUM C 3a4a4aMum NPoeKkTa U TEXHUYECKMMMN XapakTepucTMkamm apyrmx
YCTPOWCTB B CETU.

NMPUMEYAHUE

MapameTpsbl «lMpoTokon» n «MHTepBan Mmexay 3anpocaMmun» akTUBHbI TONBKO B pexnme Master.
KHorka MpounTtaTtb CUMTLIBAET TEKYLUME NapameTpbl NOAKMHOYEHHOTO Npubopa.

Mocne 3agaHnst napaMeTpoB MHTepderica cneqyeT HaxaTb KHOMKY 3akpbITb. [lapameTpbl BCTynawT B CUITy Mocrne
nepesarpysku npnbéopa no NUTaHWIO UNKU NOCHe 3arpy3ku NnporpamMmel B npnbop.

MapameTpbl MHTepdenca ana npubopoB Ha HOBOW nnaTtdgopme
NMPUMEYAHUE
EI Cnmncok npnbopos Ha HoBor nnatdopme cM. B pasaerne O nporpamme 1.

[ns npnbopor Ha HoBoW NnaTopme NapamMeTpbl MHTepdelica HaxoasaTcs B pasaerne Hactponku nopta RS-485 B
JepeBe HacTpoek. B npaBow 4yacTm okHa HacTpoek npubopa oTobpaxalTcs napameTpbl MHTepderca. OKHO
HaCTPOEK MMEET B KaK Ha PUCYHKE HUXE.

86



4 Hactpolika npnbopa

Hactpolika npubopa

—i DAUL O

NuckpeTHbIA pe Wma
Pexum COM-nopta
Cropocte COM-nopTa

Ananoroesiii pe:
—-Bxon &

NuckpeTHBIA pe

AHanoroBsIA pe

Pasmep naHHBIX
Kon. cton-6utoe
MarMepeHHkIe 3HaYeHHS KoHTpons Y&THoCTH
—Modbus Slave RSOL
lNpaea ynaneHHoro noc
OwenCloud
HacTpoiikw nopra RS-485
Apxue
—- CeTepbie HAaCTPOKN
Hactporiku Ethernet
HacTpoiiku nonknoyer
“ackl peansHOro BperMeHu Pexum COM-nopra
Batapen Modbus pernctp: 520
Cratyc npusopa
Maponk
Yachl
Momynu pacLuMpeHus =

L] 4

3HaueHne
RS485
9600
8 But
1 cTton
Het
0

- (| >

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

3aKpLITb

PucyHok 4.12

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

4.3.1.2 Ethernet

HacTtpoiiku Ethernet goctynHbl Tonbko ans NMP103 B meHio HacTtpownkn Ethernet B pasgene CeteBble HacTponku

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

PucyHok 4.13

B okHe HacTpoek oTobpaaloTcsl TEKYLLME CeTeBble NapaMeTpa Npubopa, a Takke 3a4atoTcsl HOBbIE.
Mocne 3anncu HacTpoek ¢ HoBbIM IP-agpecom Npubop crieayert nepesarpysuTb.

NMPUMEYAHUE
Iil Mocne 3apgaHusa HoBoro IP-agpeca npnbopy notepsietca coeanHenne ¢ MNK. [ns HOBOro CoeguHEHUS! HYXXHO
yKka3aTb HoBbIV IP-agpec (cM. HacTtpovika nopTta v nogkntoyeHme npubopa 3.6).

4.3.2 Modbus

+ Pabota no npotokony Modbus 4.3.2.1;
*  Pexnm Master 4.3.2.2;
* Pexwum Slave 4.3.2.3.

4.3.2.1 Pa6ota no npotokony Modbus

Oo6wure cBegeHus
WHTepdelickl ceasn paboTatoT no npotokonam Modbus-RTU (Master/Slave) nunn Modbus-ASCII (Master/Slave).

Onsa opraHnsaumm obmeHa AaHHbIMK B CETU Yepe3 uHTepdenc ceasm Heobxogmm MacTtep ceTu — yCTPOWCTBO B
pexmme Master. OcHoBHas oyHKUMSA MacTepa ceTn — MHMUumnpoBaTb OOMEH AaHHbIMM.
Ha nuHumn cBA3n gonyckaeTcs Hanm4yme TornbKo O4HOro YCTPOWCTBa B pexxume Master.

NMPUMEYAHUE
El Mpubopsl MP110 n NP114 moryt paboTaTh TONbLKO B pexxume Slave, ecnv kK HUM nogkntodeH mogyne MNP-
MIN485.

OcobeHHoOCTU paboThl B pexxume Master

Ecnu npnbop pabotaeT B pexume Master, TO 4N MUHUMM3aUUKN BPEMEHU MOMYYEHNSA OaHHbIX CO BCEX YCTPOMWCTB
pekomMeHayeTcs:

* eCnv OQHO UK HecKosbko Slave-ycTpoicTB He NOAKIIOYEHb! UM HeAOCTYMHbI, TO PEKOMEHAYeTCs
npeaycMoTpeTb B NporpaMme GrioKMpOBKY Onpoca 3TUX YCTPOMCTB UMW COKPaTUTb 40 MUHMMYMa napameTp
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«TarimayT oTBeTa» Ansi 3TUX YCTPONCTB. B NpoTnBHOM crnyyae BpeMsi onpoca 6yaeT pactu
NPONOPLMOHANbHO KONUYECTBY HEMOAKIMOYEHHBIX YCTPOWUCTB 1 BENIMYMHE YCTAaHOBIIEHHOIO NapamMeTpa
«TanmayT oTBETa» ANS 9TUX YCTPONCTB;

* BO Bpems yCTaHOBKM NapameTpa «VIHTepBan Mexay 3anpocamu» criefyeT yumTbiBaTb KonmdecTBo Slave-
YCTPOWCTB U 0bLLee KonmyecTBo 3anpocoB. Ecnn Bpems 06paboTky Bcex 3anpocoB 3aHMMaeT GonbLue
BpPEMEHU, YeM yCTaHOBMEHO napameTpoMm «HTepBan mexay 3anpocamuy, TO AaHHbIN napameTp byaet
UrHOPUPOBATLCS.

OWEN Logic gonyckaeTt 3anporpaMmmmpoBaTtb onpoc Ao 16 yCcTpoMCTB no ogHOMYy uHTepdency ceasun. Kaxaoe
YCTPOWUCTBO noadepxmBaeT oo 256 nepemeHHbiX. [JonyckaeTcs MCMNONb30BaHWE OOMHAKOBbIX adpecoB UM MMEH
nepeMeHHbIX A8 KaX40ro yCTponcTaa.

Konu4yectBo MHTEphencoB cBA3U

KonuuectBo uHTepdencoB cBs3nm npubopa 3aBUCUT OT KONMUYECTBO CMNOTOB nogknioveHus. Ecnn npubop
nogaepxvBaeT paboTy 0O ABYX MHTEPdEWNCOB CBA3W, TO UX MOXHO HacTpoWTb Ha paboTy B ABYX HE3aBUCUMBIX
ceTsax.

Ocob6eHHOCTH HacTpoukn npmbopos ¢ nnartoun MNP-UMN485

Ecnu npubop c ycraHoeneHHon nnarton [MP-UIM485 HacTpoeH Ha paboty B pexume Master, TO pekomeHayeTcs
NOAKMIOYUTL NOATArMBAOLNE PE3UCTOPLI NMHUIA CBS3M A 1 B ¢ nomoLlblo ycTaHOBKM nepemblyek Ha nnate [MP-
UM485. [inga pexuma Slave pekoMeHAyeTCcs OTKIIOYEHME NOATAMMBAOLLNX PE3UCTOPOB.

MoaTarMearoLLmMe pe3ancTopbl yCTaHaBNMBAKOTCA AN 3a4aHns ONpeaeneHHOro COCTOSHMA NHWIA CBA3K, Koraa B CeTU
HET nepedayn. PeancTopbl ycTaHaBNMBaoTCS B OAHOM MECTE CETU, Kak Npasusio, Boane npubopa B pexume Master.

CrtaHpapTHble koAbl owmnbok Modbus

* 01 — nNpyHATBIN KOA PYHKLUUN HE MOXET BbITb 06paboTaH;
+ 02 — appec oaHHbIX, yka3aHHbIV B 3anpoce, HeJoCTYMeH;
+ 03 — 3HayeHMe B Nnore AaHHbIX 3anpoca, ABNSAETCs HEAOMYCTMMOW BENUYMHON.

®DYHKLMUN N 06N1acTu faHHbIX

Mpwn 3anpoce Master obpalaercsa k ogHon 13 obnacter namAaTK Slave ¢ nomollblo pyHKuMKn. ObnacTb namATU
XapakTepusyeTcst TUMOM XPaHSLLMXCHA B HEW 3HaYeHUn (BUTbl/perncTpbl) 1 TUNOM AOCTYyNa (TOMbKO YTeHne/YTeHne un
3anuchb).

Ta6nuua 4.1 — Obnactu gaHHbIx nporokona Modbus

O6nacTb AaHHbIX O603Ha4yeHue Twvn paHHbIX Twun poctyna
Coils (Peructpbl donaros) 0x bynesbin UTteHue/3anucb
Discrete Inputs (dnckpeTHble BXoabl) 1x bynesbin Tonbko YTeHue
Input Registers (Peructpbl BBOAA) 3x LlenouncrneHHbin TonbKo YTeHUe
Holding Registers (Pernctpbi 4x LlenouncneHHbin YUTteHne/3anucb
XpaHeHus)

Kaxxgas obnactb naMaTn COCTOMT U3 ONpeaeneHHoro (3aBUCSLLIEro OT KOHKPETHOrO YCTPOMCTBA) KONMYECTBA Sveek.
Kaxgas avenka nMmeer yHuWKanbHbI agpec. [ns KOHMUrypMpyemblX YCTPOWCTB MPOU3BOAMTENb NpegocTaBnser
KapTy perucTpoB, B KOTOPOW COAEPXUTCS MHGOPMaLMA O COOTBETCTBMM NMapamMeTpoB YCTPOWCTBA M UX afpecoB.
[lna nporpamMmmupyembix YCTPOWCTB MONb30oBaTeSlb (QOPMUPYET TaKyt KapTy CaMOCTOSATENbHO C MOMOLLBI cpeapl
nporpamMmmupoBaHus. CyLecTByOT YCTPONCTBA, B KOTOPbIX COMeTaloTCA 06a pacCMOTPEHHbIX CriyyYast — y UX KapTbl
perMcTpoB ecTb PUKCUMPOBAHHAs YacTb U 4acTb, KOTOPYK MoOfb3oBaTtefle MOXET AOMOMHWUTL B COOTBETCTBUM CO
CBOEW 3aa4en .

B HekoTopbIX ycTpoicTBax 06racTi NaMsaTi HanoXeHbl Apyr Ha Apyra (Hanpumep, 0x u 4x) — T. €. nonb3oBaTenb
cMOXeT obpallaTbCs pa3HbiMU PYHKUMSIMU K OOHUM U TEM JKe pernctpam.

®dyHKUMA onpeaensieT onepauuio (Y4TeHue/sanucb) M obnacTb NamsATU, C KOTOpoW 3Ta onepauus Oyaet
npousseneHa.

Tabnuua 4.2 — OcHoBHble pyHKLMKM npoTokona Modbus

Ko doyHkummn Umsa dyHKuun BbinonHsiemas komaHga
1 (0x01) Read Coil Status UTeHne 3HaYeHuin U3 HECKOIbKNX PErMcTpoB cnaros
2 (0x02) Read Discrete Inputs | YTeHne 3Ha4YEHMIN N3 HECKOSBbKNX OUCKPETHBIX BXOO0B
3 (0x03) Read Holding Registers |YTeHne 3HayeHWn U3 HECKOIbKUX PErMCTPOB XpaHeHUs
4 (0x04) Read Input Registers | YTeHre 3HauYeHUIn U3 HECKONBLKMUX PErMCTPOB BBOAA
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MpogomkeHue Tabnuubl 4.2

Kon doyHkumnmn Umsa dpyHKkuun BbinonHsemas komaHaa
5 (0x05) Force Single Coil 3anuck 3Ha4YeHus B 0anH perncTp dnara
6 (0x06) Preset Single Register | 3anuck 3Ha4yeHnst B OAWH PErmMCcTp XpaHeHns
15 (OxOF) Force Multiple Coils 3anncb 3Ha4eHUN B HECKOMbKO perncTpoB cnaros
16 (0x10) Preset Multiple Registers | 3an1ck 3Ha4eHWIN B HECKOMNbKO perMcTpoB XpaHeEHUs

B pasnuyHbIX JOKYMEHTax MAEHTUYHble 0603Ha4YEHMUST MOTYT MMETb PasHbIi CMbICI B 3aBMCUMOCTM OT KOHTEKCTa.
Hanpumep, npedumkc 0x 4acTo MCMONb3YOT KaK YKasaHne Ha LWeCcTHaALaTEPUYHYHO CUCTEMY CHMCIIEHUS, MO3TOMY B
ogHom cny4dae 0x30 moxeT obosHauvatb «30-h 6ut obnactm namsitn coils», a B gpyrom — «agpec 30 B
wecTHaguatepuyHon (HEX) cucteme cuncnenunsa» (Mpu 3TOM OaHHbLIR agpec MOXET OTHOCUTLCS K nobon obnacTtu
namsTw).

Onpoc Slave MOXeT ObITb OAUMHOUYHBIM UK FPYNNOBbLIM. [1py 0AMHOYHOM onpoce Master cumTbiBaeT Kaxabin 13
napameTpoB Slave oTaenbHOM KOMaHOOoMN.

Mpu rpynnoBom onpoce Master cumTbiBaeT 0OAHOM KOMaHAOW Cpa3dy HEeCKONbKO MapamMeTpoB, YbW agpeca B KapTe
perncTpoB pacnonoXeHbl CTPOro MNOCNEAOBATENbHO W HE UMENT paspbiBoB. [pynnoBon onpoc Mo3Bonser
YMeHbLUUTb TpaduK B CETM M Bpems, 3aTpadMBaemMoe Ha Onpoc YCTPOWCTBA, HO B HEKOTOPbIX Cryyasx ero
NPMMEHeHNe HEBO3MOXHO (UM BO3MOXHO C OFpaHNYeHnsIMI) U3-3a uHaMBUAyanbHbix ocobeHHocTern npubopa.

Bpewms onpoca u Tanm-ayT oTBeTa

Mpy KOPPEKTHO 3afaHHbIX MapamMeTpax, PEerucTpbl OnpallMBalTCs C 3agaHHbIM MHTepBanom. Ecnu ykasaH
MeHbLLUWIA Nepuog onpoca, Yem obliee BpeMsa obMeHa, TO KOPPEKTHbI 0GMEH Mo UHTepdeicy ByaeT HapyLUEH.

Ecnu Bpemsa Tanm-ayta oTBeTa oT Slave HaCTpOEHO MeHbLLEe BO3MOXHOro, TO OTBET YCTponcTBa Slave 6pakyeTcs.
CnepytoLwnii 3anpoc 3akaH4YMBaeTCs Heyaaveln n gaHHble No MHTepdelicy He NOCTynakT B pernctpbl Master.

Mopsapok perncTpoB U NOpPsAQoOK 6anTt

Mopsgok cnepoBaHMs PerucTpoB/6aiT BaXeH NPU CUUTbIBAHUM CUCTEMHBIX MepeMeHHbix dopmata FLOAT
(ananoroBble Bxoabl/BbiXxoabl) Npubopa B pexume Slave.

MepemeHHblie OWEN Logic npu pabote no Modbus nmetot crnegytouime ocobeHHOCTH:

* Leno4vucreHHbln TMn (uint) — 3aHMMaeT oguH permcTp, HacTpoKrKa cnegoBaHNst PErMCTPOB/OGUT He BMMSIET Ha
OaHHbIN TUM;

+ ©Bynesckui Tun (bool) — 3aHMMaeT oguH 61T, MOXHO 3agaBaTb HoMep buta perncTpa;

* Tun c nnasatowen 3andaton (float) — 3aHMMaeT aBa perncTpa, NopsAoK cnefoBaHusa 6anuT 1 perMcTpoB
BaXXEH.

ABTOnoAcTpoika BpeMeHU LMKa nporpaMmmbil

MpuGopbl MOryT noacTpavBaTb BpeMsi paboTbl LMK MporpamMmbl B 3aBUMCMMOCTM OT CIIOXHOCTM anroputma.
ABTOMNOACTPOMKA BpeMeHW LUMKna nporpaMMbl BrUSieT Ha paboTy WHTepdoeiica CBA3M, TakK Kak 3anpochbl
obpabaTbiBatoTCsi B OCTaBLUEECS MOCSIe BbINOSIHEHUS] MPOrpaMMbl BPEMS LIUKNA.

CornacHo anropnuTmMmy ﬂOD,CTpOVIKI/I BpemMeHn uukna, MMHMMalibHoe YMUCI1io Bbi30OBOB Master coctaensier go 50 pa3 B
CeKyHAay. Ecnn Master He ycnesaeT onpoCcnTb BCE YCTDOVICTBa, TO HeoBXOOANMO BHECTU N3MEHEHMS B anroputm ons
onTnMmnsauunm Konn4ecTtaa 3anpocosB.

Mepuop onpoca u npaBuna ero HasHa4eHUs

Mpub6op Bce 3anpockl cTaBuT B odepeab. Ecnu ouepeab kopoTkasi, To NpMGop BbIMOMHUT BCE LMKIbI 3anpoca-oTBeTa
M OCTaHOBWTCA B OXWMAAHUM NOKa He MNoJOWAET K KOHLUY 3afaHHbli nepuog. Ecnu ouepeab anvHHas u He
yknagblBaeTcs B 3afjaHHbI nepuog, To npnbop byaeT onpalumeaTth Bce HEOOXOAMMbIE NapamMeTpbl C MakCMMarbHO
BO3MOXHbIM NePUOAOM, HO 3TOT Nepuos byaeT 6onblue 3aaaHHOIO B HACTPOMKaX.

BpemeHHasa gnarpamma onpoca:
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MHTEpBan
TamayT Mexay
0TBETA 3anpocamu
sani ol 3an2 o182 aani omel

nepuog onpoca

PucyHok 4.14

Ons makcumanbHon ckopoctu 115200 6ut/c onpoc AByx nepeMeHHbix Tuna FLOAT B «maeanbHbIX» YCrNoBUSIX
(kopoTKast NIMHMSA CBA3M, OTCYTCTBME MNOMEX) Y OOHOIO NOAYUNHEHHOIO YCTPONCTBA CNeayeT YCTaHOBUTD:!

* BpeMms OTBeTa OT Ha4yana 3anpoca — 2,64 Mmc;
* CcnegyroLmin 3anpoc Ha4YMHaETCs He paHblue, YeM Yepes 12 Mc;
+ obuiee Bpemsi Ha 3anpoc 1 peructpa FLOAT — 3,4 mc.

B BbllenepeyncneHHbIx ycrnoBusix, npubop cmoxer otnpaenAatb 83 3anpoca B cekyHay. [laHHoe 3HaveHue
cnpaseanveo U Ans Apyrux npuboposB ¢ NogobHbIMW BpeMeHHbIMU XapakTepucTukamu. B npouecce paspaboTtku
anropvTtma, Korga norvka ycrnoxHsieTcs, TO yBenMyMBaeTCa BpeMs LiMKna 1 KonM4ecTBO 3anpocoB 3a cekyHay byaet
CHWXKaTbCHA.

3HayeHne nepuoga onpoca 3aBWMCMT OT anroputMa, Kak 4acTo WM Kakve napameTpbl Hago onpawmveaTth.
PekomeHayeTcs BbICTaBnATb nepuod onpoca pasBHbiM 1 c. B atom cnydae npubop cmoxet onpocuTtb Ao 50
nepemMeHHbIX.

Mopsaaok onpoca HECKONbKNX YCTPOMUCTB Ha LUMHEe

YcTpoincTBa onpalumBaroTcs cornacHo chopmMupoBaHHon ovepean. Onpoc NponcxoguTt OT HavMeHbLLEero agpeca K
Hambonblwemy. B npumepe Ha unnocTpauum Hke nepebiM ByAEeT ONPOLLEHO YCTPOMCTBO C agpecom 8, nocrnegHum
— cagpecom 32.

—1-{R5485, Crot 1, Master:
NETI00(NET10). 16
M¥110-X.8FX, &
CMWZ, 32

PucyHok 4.15

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

PacueT agpeca n 6uta Ansi cuuTbiBaHUA GyneBon nepeMeHHOM B pexume Master

B HekoTOpbIX criyyasix TpebyeTcs BblMUCNUTL agpec peructpa u Homep Guta nogvymMHeHHoro ycTtpowncTea. [Ans
onpeneneHnss agpeca peructpa U Homepa OuTa M3 [OKYMeHTauMM Ha onpawuvBaeMbii npubop Oepetcs
pacnonoxeHue GUToBON NepemMeHHoON, Hanpumep, bum 1400, nanee cnegyer:

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

Mony4yeHHble agpec n Homep BBOAATCA B nons «Pernctp» n «brut» Bo BpeMs HacTporiku onpoca yCcTponcTaa.

+ 10X Wran: Varl =
MMA nepeMeHHo i Twn Agpec perkcTpa KomMmeHTapui - Tun:  Bynesckoe -
Warl Bynescroe &7
Peructp: a7 B 0
Pyrwcian utermn: | D01 hd
Pympigd sammcy: | 05 -

JaNKCE N0 MIMEHEHHID

PucyHok 4.16
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4.3.2.2 Pexxum Master

B pexxvme Master npubop onpalumBaeT NOAKMIOYEHHbIE NO MHTEPhecy Apyrme NogYNMHEHHbIE YCTPOUCTBA.
NMPUMEYAHUE

EI [nsa uHtepdpenca B pexxume Master rpynnoBor onpoc NoAYUHEHHbIX YCTPOWCTB HE NOAOEPKMBAETCS.

[nsa onpoca cnenyet 4obaBnTb N HACTPOUTL YCTpoMCTBa. YTOObLI 06aBUTE YCTPOMCTBO, cneayeT HaxaTtb KM Ha

nms nHTepdenca u Boibpats [Jlo6aBUTbL YCTPOMCTBO B KOHTEKCTHOM MEHIO.

—1- Mpwiop Monyaynnexcrbii uiTepdedic
Frpan ao 16 ycTpoMcTE.
UYacu

—|- MHTepdelics E} ChenaTe No YMOMYEHKD

‘R5485, Cnot 1, Mas +
Momynu pacluupeHuna
+}- Bxoosl
Bixoaw

JobaeuTe ycTpoicTED ica:

Jobaeute Uz LWaBnoHoE... ba:

& BameHuTe uHTEpDERC b -

[+

¥ ¥apanuTe wHTepdelic
lon:

PucyHok 4.17

[loGaBneHHoe yCTpocTBO ByaeT oTobpaxeHo B AepeBe Kak OTBETBINeHne UHTepdelica. HanmeHoBaHWe ycTpoiicTea
COCTOWT U3 UMEHM 1 agpeca yCTPOoNCTBa.

—|- MiuTepteiics
—|- R5485, Cnot 1. Master
YetpoitcTeo, 16

PucyHok 4.18

MapameTpbl onpawmBaemMoro ycTpoucTea

[na n3aMeHeHUs1 NapamMeTpoB YCTPOWCTBA CrieaAyeT HaxaTb Ha ero HaMMeHOBaHWe B JepeBe HacTPOek — B MpaBoi
4acTu OKHa HacTpoek npubopa oTobpassTcs napameTpsbl.

Mras: YcipoicTeo Appec: 16
Mepwon onpoca, Mc: 100 Koneo nonsimok: k]
TaiimayT oTBETA, MC: 100
Cratyc: | <He BoiBpaHa = | | ... Onpoc: | < He Bbifipada >

CTapluvM pEMCTPOM BNEPEN Crapwwm SafTomM BRepen
Float: 2 1 4 5]

KormeHTapIi:
PucyHok 4.19

[MapameTpbl onpalimBaemMoro ycTpomcTsa:

*  UmA — umsa ycTponcTBa anis oTobpaKeHnsl B epeBe HAaCTPOEK,;

+ Appec — ceTeBow agpec YCTPOWCTBa;

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

+ TawnmayT oTBeTa, MC — BpPEMS, MO UCTEYEHMM KOTOPOrO NOMbITKa ONpoca CYUTAETCS HEYAauYHOMN.
Honyctumbln gnanasoH ot 0 go 65535 mc. TarimayT oTBeTa pekoMeHayeTcs 3agaBaTth B gnanasoHe 300-500
MC;

+ Kon-Bo nonbITOK — KOMMYECTBO HeyAauHbIX MONbITOK ONPOCa, NPy OOCTMKEHUN KOTOPOro N3MEHSETCS
Crartyc ycTtponctea. [Jonyctumbin ananasoH ot 0 go 255;

+ CTaTtyc — ykasaHue OyneBcKo NepeMeHHOM, B KOTOPYHO 3anucbiBaeTcs cTaTyc npubopa: 1 — yCTpONCTBO
YHKUMOHMPYET HOpManbHO, 0 — CBA3b C YCTPONCTBOM noTepsiHa. [epemeHHas BbibupaeTcsa B Tabnuue
nepemMeHHbIX 5, KOTopas BbI3bIBAETCH HAXXaTUEM KHOMKM «...»;
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+ Onpoc — yka3aHue OyneBCcKoW NepeMeHHON, KoTopas onpedenseT AocTyn kK onpocy: 0 — 3anpeT onpoca, 1
— paspeLueHune onpoca. [lepemeHHasi BbioupaeTcsi B Tabnvue NnepeMeHHbIX 5, KOTopas Bbl3blBAETCS
HakaTMEM KHOMKM «...»;

NMPUMEYAHUE
MapameTpbl CtaTtyc 1 Onpoc cnyxat ans otobpaxeHusi n ynpaeneHusi cBa3m npubopa ¢
onpalvBaeMbIiMU ycTponcTBamu. [NprBA3aHHbIE NEPEMEHHBIE MOXHO MCMNOMNb30BaTh 415
BM3yanusaumm unmu yctpaHeHms obpbiBa CBA3W B NorMke paboTbl NporpaMmel.

+ Craplumm permcTpom Bnepea — Onpenensiet o4epeqHoOCTb MOCbISIKM PETMCTPOB BO BPEMS paboThl C

OBYXPErNCTPOBbLIMU NEPEMEHHBIMU;
+ Crapwum 6anTom Bnepen — onpeaenseT 04epeaHoCTb crieqoBaHus 6anToB B NOCLISKE;
+ KommeHTapui — TekcToBOE onncaHne yCTponcTBa.

Mpumep
Tpebyetca cuntatb Yncno «—250.123».
B 3aBMCMMOCTM OT HACTPOWKKM Nopsiaka cnefoBaHUsi perncTpos/6anT oHo ByaeT Nnepenatbcsi pasnmMyHbIM 06pasom.

HaCTpOﬁKa nopsgka cnenoBaHus pel’MCTPOB/GaﬁT I'Iepe.anaemoe yucno
Mnagwwuin 6ant CrapLumii 6ant Mnagwwin 6ant CrapLunii 6ant
CraplmmM perwcTpom Bnepen Crapwwm Saittom Bnepen ' Y " Y '
Foat: 1 2 3 s 01111101 00011111 01111010 11000011
: Mnapwuin peructp . CrapLumii peructp ‘
PucyHok 4.20 PucyHok 4.21
CrapLumn 6ant Mnapwwn 6ant Crapuuuii 6ant Mnapgwwnin 6ant
CTaplumm perkcTpomM BNepen Crapuumm Gaiftom Bnepen ' Y H Y '
Float: 2 1 4 3 00011111 01111101 11000011 01111010
I Mnapwwin peructp “ CrapLunii peructp ‘
PucyHok 4.22 PucyHok 4.23
Mnagwmuii 6ant CrapLmii 6aiit Mnagwmuii 6ant Crapui baiit
CTEpLWKM PEMMCTPOM BNEpen Craplumm GaiTom Bnepen ! H v t '
Float: 3 4 1 2 01111010 11000011 01111101 00011111
: CrapLuuii peructp . Mnagwuin peructp ‘
PucyHok 4.24 PucyHok 4.25
CrapLumin 6ant Mnapwwn 6ant Crapuwii 6anT Mnapgwwuin 6ant
CTapwmwmM perucTpom BNepen Crapwwm Gadmom snepen ' e H Y '
Float: 4 3 2 1 11000011 01111010 00011111 01111101
I CrapLuii peructp . Mnagwuin pernctp ‘
PucyHok 4.26 PucyHok 4.27

I'IepemeHHble onpawumBaemMoro yCTpOﬁCTBa
B HWXHel YacTu okHa pacnonaraetca Tabnvua nepeMeHHbIX onpallnBaeMoro yCTponCTBa.

UTtob6bl 06aBUTL NepeMEHHYIo0, cneayet HaxaTb KHOMKY I . MepemeHHasa Gyget nomelleHa B Tabnuuy, kak Ha
PUCYHKE HUXE.

+ 0O X

WMA nepeMerHoH Tun Appec peructpa KoMMeHTap IR
Warl Eynesckoe 0

War? Eynesckoe 0

PucyHok 4.28
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YUTto6bl co3aaTb HECKOMbKO nepemMeHHbIX CO CXOXNMU HaCTDOVIKaMM, cnenyetr Bbl6paTb nepemMeHHyr B Tabnuue n

HaxaTb KHOMKY I_I:I TupaxupoBatb.

a5 TupakupoBaHWe NepemeHHDR *
[apameTpkl

Mran: Var2|

HauaneHelit Homep: 2 -

KonwuecTso: 3 =

War appeca: 2 -

OK COTtmena

PucyHok 4.29

HacTpoWiku TupaxvpoBaHus NepemMeHHON:

*  Nma — umda nepemMeHHON, koTopas byaeT TMpaxupoBaHa;

* HayanbHbIN HOMep — HayanbHOe Yncno, koTopoe byaeT 4OOaBNEHO K UMEHW TUPAXUPYEMOW NepeMeHHOW;
* KonuyecTBo — KONMM4ECTBO NEPEMEHHbIX, KOTOPbIE HYXHO J006aBUTb;

+ Lar apgpeca — wwar, ¢ KOTOpbIM ByAeT yBennunBaTbCs 3Ha4yeHne napameTpa Pernctp.

[MepemeHHble OyayT nobaBneHbl B Tabnuuy.

+ [0 X
MMA NepeMerHoif Tun Appec peructpa K.oMMEHTAP WA -
Warl BEyneecros 0
Ward2 Byneecros 0
VarZd Eynescroe 0
ar24 Eynescroe 0

PucyHok 4.30

Onsa yoaneHus ns Tabnuubl cnegyeT BblAenvTe HEOOXOAMMYHO NEPEMEHHYIO U HaXaTb KHOMKY X.
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CBouncTBa NnepeMeHHOMN onpalnMBaemMoro ycTpomcrTaea

Mrag: Warl

Tun: | Uenowwcnenqoe -

Perwctp: 515
Pyrripa utenan: | 03 -
Pynkimn samack: | 06 -

JENKCH N0 KIMEHEHMNHD

-

KonwiecTeo pervcTpos:

Janyck YTeHWA: ApaHa >

1
1
2
Janyck samvck: | = AE BEIOpaHa >

Cratyc: | <He Boifpana =

KormeHTapIiA:

PucyHok 4.31

CBolicTBa NepeMeHHol onpallvMBaeMoro yCTpOWCTBa HacTpanBatoTCs cnpasa oT Tabnuubl:

[i]

Nma nepeMeHHON — HanMeHoBaHWe Ans oTobpaxeHus B Tabnuue nepemMeHHbIX 5;

Tun — T1n 5.1 nepemeHHoN: ByneBCcKMI, LLENOYUCTIEHHBIV UMK C NNaBatoLLen 3ansaToun;

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

Peructp/Appec permctpa — 3HavyeHne permctpa, kK Kotopomy obpataertca npnbop, otobpaxkaeTcs B
Tabnuue;

DYHKUUA YTeHUA/PYHKLUA 3anMcUu — OTKITIOHEHME NN BbIGOp hyHKLIMK 3anncn/uTeHns;

NPUMEYAHUE

El YteHue no nepuoay — nepuog YTeHUs yCTaHaBnMBaeTCsl B HAacCTponkax npubopa.
3anucb No U3MEHeHUK — ecrnn 3Ta PYHKUNS aKTUBUPOBaHa, TO B Cryvyae N3MeHEHUs 3Ha4YeHus
nepemMeHHON MacTep MHULMMPYET 3annchb 3Ha4eHNs1 NnepemMeHHon B Slave-yCTponCTBO.

KonunuectBo (TONbKO ANA LEeNOYUCNEHHbIX NePEMEHHbIX) — KONMMYECTBO 3aHMMaEMbIX NepeMeHHON
pernctpos: 1 unu 2;

3anyck YTeHus1 — Ha3Ha4yaeTcs nepeMeHHas OyneBckoro Tuna (KomaHgHas nepemMeHHasi) Ans
NPVUHYANTENBHOMO YTEHUSA HAaCTpanBaemow NepeMeHHON: eCny 3Ha4YeHne KOMaHgHOW NepemMeHHON MeHsieTcs
¢ 0 Ha 1, macTep MHULMMPYET 3anpoc Ha YTEHWE, NOCIe YCNELHOro BbINOMHEHNS 3anpoca 3HavYeHne
KOMaHOHOW NnepemMeHHON aBToMaTnyeckn meHsietca ¢ 1 Ha 0;

3anyck 3anMcuM — HasHavaeTca kKomaHaHasa nepemMeHHas byneBckoro Tuna (komangHas nepeMeHHas) Ans
NPUHYAUTENBHOW 3anncn HacTpavBaeMon NepeMeHHON: eCnun 3Ha4yeHne KOMaHaHOW NepeMeHHON MeHsieTcs
¢ 0 Ha 1, macTep MHUUMMPYET 3anpoc Ha 3anncb, NOCIE YCMELHOTO BbIMOMIHEHUS 3anpoca 3HaYeHne
KOMaHOHOW nepemMeHHON aBToMaTnyeckn meHsietcs ¢ 1 Ha O;

CraTyc — Ha3HayaeTcs LenovucrneHHas nepemeHHas, B Kotopyto 6yaet 3anncaH koa ownbkn Modbus
4.3.2.1, B criyvae ee nosBreHns;

KommeHTapum — TeKCToBOE OnucaHue nepeMeHHon Ans otobpaxeHus B Tabnuue nepemMeHHbIx 5;

NMPUMEYAHUE

YTeHune 1 3anmcb No KOMaHae No3BONSAET NPUHYANTENBHO YMTaTb UMK 3anNncbiBaTh 3HAYEHUSI NEPEMEHHON U
©onee rmbko HacTpamBaTb YTEHME U 3aMNUCh.

Bo3m0oXHO KOMOUHMPOBATL BCE BapuaHTbl YTEHUSA U 3anMcn. Hanpumep, MOXXHO HaCTPOUTb YTEHME 3HAYEHUIN
no nepuoay 1 C MOMOLLIbIO KOMaHAbI, a 3annch MO N3MEHEHMIO U MO KOMaHAe.

LLIabnoHbl ceTeBbIX YCTPOUCTB

Ina wHTepdbericor B pexume Master goCTynHO co3gaHue M UCNofb3oBaHME LabroOHOB CETEBLIX YCTPOWCTB.
[MapameTpbl U NepemMeHHble HacTPOEHHOro YCTPOMCTBa MOryT ObiTb COXpaHeHbl B Buae damna wabnoHa. [Ans

COXpaHeHunda LwabrnoHa cnegyeTr HaXaTb KHOMKY @ COXpaHVITb YCTpOﬁCTBO Kak WwabnoH. B OTKpbIBLLEMCA OKHE
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4 Hactpolika npnbopa

NPOBOAHUKA CneayeT BblIOpaTb pacnonoxeHue n BBeCcTn ums danna. ®ann 6yget coxpaHeH ¢ paclumpeHmem *.dvip.
CoxpaHeHHbIV WabnoH MOXXHO NCMONb30BaTh ANs APYrMX UHTEPENCcoB 1 NPOEKTOB.

[na ucnonb3oBaHMA COXpaHEHHOro LwabnoHa crnepyeT Haxatb [NKM Ha HaumeHoBaHue WHTepdenca B Aepese
HacTpoek K Bblibpatb [Jo6aBuTb u3 LlabnoHoB... B oTKpbiBLUEMCHA OKHE NPOBOAHUKA Crnegyer Hantu
pacnonoxeHue arina u 3arpysuTsb. LLlabnoH npyumeHnTcs K MHTEphency BMecTe Co BCeEMU NapameTpamMu.

=} Mpubop
FKpaH

R5485, Cnot 1, Maptar

Moy pacumpess 4+ doBaeute ycTpoicTED

[+} Bxonw JobaenTe 13 WabroHos...
(£} Brocompi & 3amenuts uHtepdelic ]
X ¥panute uHTepdeiic

PucyHok 4.32

Ons psiga yctponcTtB npoussoacTtBa komnanHun OBEH ecTb rotoBble LWabnoHbl, KOTOpblE MOXHO 3arpy3uTb K3
OHnarH-6a3bl ¢ nomoLlblo MeHemkepa komnoHeHToB 3.10.

KoHdurypuposaHue nnatol NP-UMN485

Mocne koHdurypmpoBanusa Bcex napameTpoB B OWEN Logic cnegyetr npoBepuTb MOSIOXKEHWE DKaMMNepoB Ha
ceteBou nnare NP-UM485. Ans paboTsl B pexume Master no nHtepdency RS-485 axamnepsbl crniegyeT yCTaHOBUTL
B nonoxexHve MST.

|
l

PRR12B02 CL1

PucyHok 4.33

Pexxum Master gnsa npubopoB Ha HoBou nnaTtcgopme

NMPUMEYAHUE
|I| Cnucok npuGopo. Ha HoBoW nnaTtdopme cMm. B pasgene O nporpamme 1 .

[ns HacTpowkn napaMeTpoB ONpoca NOAKMYEHHbBIX YCTPONCTB crieayeT BoibpaTh B AepeBe napameTpoB npubopa
y3en Modbus Master.

MapameTpsbl Modbus Master:

*  WHTepBan mexpay 3anpocamMu, MC — BpPeMEHHOW Nepuos Yepes KOTopbIi MOBTOPSIETCS OMNpocC.
Honyctumbin ananasoH ot 1 go 10 000 mc.

NMPUMEYAHUE
|I| MakcrmMansHoe KonNMyYecTBOo YCTPOWCTB Ha OAHOM MHTepdence — 32.

Ona wnameHeHus napameTpoB onpalimnBaemMoro yCTpOVICTBa cnegyet HaXaTb Ha ero HasBaHuWe B [OeBepe

napameTpoB. B npaBoit yacTu okHa oOTODOpasATcs AOCTYMHble NapaMeTpbl: B BepxHel 4acTu — napameTpsbl
YCTPOWCTBA, B HUXKHEN YacT! — CETEBbIE NepeMeHHbIE YCTPONCTBa.
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HacTpoiika npuBopa

[ AU

TuckpeTHbil pexu Wran
AHanoroewIi pexl MHTepaeiic
—}-Bxon &
on Appec
LmuckpeTHblil pesw
N Taim-ayT oTBETE
AHaNoroBLIA pexm
MzMepettbie SHaYEHIA
—}-Modbus Slave
Mpaea yoanEHHOM NoCTyTE
Hactpoiikw nopra R5-485
Apuwe +

YeTpoicTeo-1
RS1-485

]

100

MpoTokon RTU -

hd Kon-eo nonkimok 3

MNopagok BanT
Crapwwm SafTom enepen 2 1 4 7
CTaplwmm perucTpomM BNepen

—|- CeTeBbie HacTporm Mma
Hactporku Ethernset
HacTpoiin nogkmcdeHun K
UaCkl peantHoro BpemMeHi
EaTapen
CraTyc npubopa
—} Mactep Modbus
Metponcteo-1, RS1-485, 1

Maponk
Yace 14

Momynu paclumpernn -

MapameTpbl onpalMBaeMoro yCTpoicTBa:

Tun

KommeHTapmii
Y
Wrmn
Perncrp Bur
Tun A
Perwcm
Pyrra Modbus -
w
Mo komaHze
[ ] -

3EKphITE

PucyHok 4.34

*  Wma — nmsa ycTponcTea Ans otobpaxeHusi B JePEBE HACTPOEK;
*  WHTepdenc — nHtepdenc, no KOTOPoMy NOAKIIOYEHO onpalumMBaemoe ycTponcTBo. OT BbIOpaHHOro
UHTepdenca 3aBUCUT CNMCOK JOCTYMHbIX NapaMeTpoB.

* [lpoTokon

+ Appec — ceTeBoOW agpec yCTPOUCTBA;

+ KonuuecTBO nepe3anpocoB — KONMUYECTBO HEYAAYHbIX MOMbITOK onpoca. [lonycTumblii guanasoH ot 0 oo

3.

+ TawnmayT oTBeTa, MC — BpPEMS, MO UCTEYEHMN KOTOPOrO MOMbITKa ONpOCca CYNTAETCH HEYOa4YHON.

Honyctumbin guanasoH ot 10 go 10 000 mc;
+ Topsapok 6anT — onpefenser o4epeaHOCTb CreaoBaHns 6anToB B NakeTe;
* KommeHTapuit — TekCTOBOE OnncaHve yCTponcTaa.

Cneuudmyeckue napaMeTpbl OnpaliMBaemMoro yCTponcTea, NoAgKNYeHHoro no nHtepdency Ethernet:
+ IP agpec — yHVKanbHbIA CETEBOW aipec YCTPOUCTBa, Aonyctumbli gmanasoH ot 0.0.0.0 oo

255.255.255.255;

* Topt — HOMep nopTa, AonycTumMbIV AmManasoH ot 0 go 65535.

Mran YeTpolicteo-1
WHTepdeic Ethemet -
Appec 1

Taiim-ayT oteeta 100

IP agpec 10.2.11.100
Nopt 502

MpoTokon

TCP/IP -

Konso nonemok. |3

MNopraok BaiT
Crapwwum GadTom Bnepen 2 1 4 3
CTapluMm perMcTpomM Bnepen

KaommeHTapui

PucyHok 4.35

CBolicTBa CeTEBbIX NEPEMEHHbIX OMNpaLlMBaeMoro yCTPOWCTBa:

*  WmA — HanmeHoBaHWe Ans oTobpaxkeHns B Tabnuue nepeMeHHbIX 5 ;

*  Twun — Tvn 5.1 nepemeHHon: ByNeBCKNIA, LIENOYNCIIEHHBIN UMK C NNaBaloLLen 3ansTou;

* Pernctp — 3HayeHue permcTpa, k kotopomy obpatiaerca npubop, oTobpaxaeTcs B Tabnuue;

+ BuT (TonbKo ANsA nepeMeHHbIX OyneBcKoro Tuna) — Homep 6uta ansa YTeHus;

+ KonunyectBO peructpoB (TONbKO ANA LeNOYNCIIEHHbIX NepeMeHHbIX) — KONMMYEeCTBO 3aHMMaeMbIX

nepemMeHHoOn perncTpoB: 1 unu 2;

* KOMMeHTapVIﬁ — TeKCTOBOE onncaHune nepemeHHon ansa OTO6pa)KeHVIFI B Tabnuue nepeMeHHbIX 5;
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* q)YHKLIVIﬂ — OTKITI04EeHne nnun Bbl60p beHKLI,VIVI 3anMcu/yTeHns.

NMPUMEYAHUE
m CosgaHue nepeMeHHbIX C 0AMHaKOBbIMU UMEHaMU He 10MyCKaeTcs.

OT BbIGopa pyHKUMM 3aNUCK/YTEHMSI 3aBUCUT CNINCOK NapamMeTpPOB ANt HACTPOWKM.

MapameTpbl OYHKUNA YTEHUS:

* Mepuopg YTeHUs — BpeMeHHON MHTepBan MexXxay 3anpocamu;
+ KomaHpa Ha uTeHne — nepemeHHasi ByneBCcKoro Tuna, rno U3MeHeH1 KOTOPOM MPOVCXOAUT YTeHNE
napametpa.

MapameTpbl yHKUMIA 3anmcu:

* MNepuopa 3anucu — BpeMeHHOW MHTEepBan Mexay onepaunsMm nepesanucu;

+ KomaHpa Ha 3anucb — nepemeHHas GyneBcKoro Tuna, No N3MEHEHMIO KOTOPOW NPOMCXOQUT 3anucb
napamertpa.

+ 3anucb No U3MEHEHUID — eCry 3Ta PYHKLUS aKTUBMPOBaHA, TO B CIlyYae N3MEHEHNs 3HaYeHns
nepemMeHHON MacTep MHNLMMPYET 3anncb 3Ha4YeHNsi NepemMeHHon B Slave-yCTpONCTBO.

4.3.2.3 Pexxum Slave
B pexume Slave npubop npegoctaBnseT AaHHble ANA CYUTbIBAHUS APYTMM YCTPOUCTBOM B CETU, CAMOCTOATENbHbIV
OnpocC He BeaeT.

Y7106kl HAaCTPOUTL NapaMeTpbl Nepeaadn OaHHbIX, crnegyeT HaxaTb Ha uvs npubopa (no ymonyaHmio — Cam, 16)
nof HauMeHoBaHWEM UHTepdbelica B AepeBe HAaCTPOEK.

—|- MHTepteiich
—|-R5485. Cnor 1. Slave

PucyHok 4.36

MapameTpbl npubopa

LIER Cam Appec: 16
CTapluvmM perscTpoM BRepen Crapluwm SalfTomM Bnepen
Foat: 2 1 4 3
KorreHTapIiA:
PucyHok 4.37

B npaBoi1 4acTh OkHa HacCTPOEeK pacnonoXeHbl 06LLMe Anst BCeX NepeMEHHbIX NapaMeTpbl npubopa:
*  Uma — umsa npmubopa ansa otobpaxeHus B JepeBe HACTPOEK;
» Apapec — ceteBow agpec npubopa;
+ Craplmm permcTpom Bnepea — onpegensiet o4epegHoCTb MNOChINKM PErncTpoB npu pabote ¢
OBYXPErncTpoBbIMU NEPEMEHHBIMU;
+ Crapwumm 6anToM Bnepen — onpeaenseT 04epeaHoCTb crieqoBaHus 6anToB B NOCLISIKE;
+  KommeHTapun — TekcToBO€e onncaHune npubopa.

Insa npubopa B pexxume Slave gonyckaetcst onpoc 4o 64 perrcTpoBs Npuy rpynnoBoM onpoce.

NMepemeHHbIe npubopa

B HwkHenm 4acTu okHa pacnonaraetcs Tabnuua nepemeHHbIX npubopa, 3HayeHWst KOTOpbIX OyayT CUMTbIBATLCH
OpYrMm yCTPONCTBOM.

UTo6bl 006aBUTb NEPeMeHHYI0, CriedyeT HaxaTb KHOTKY I . MNepemeHHas ByneT nomelleHa B Tabnuuy, kak Ha
PUCYHKE HIUXeE.
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+ 0O X

MA NepeMerHor Tun Appec perwcTpa K.oMMeHTap M
Warl Lenouncnentoe h12
Var2 Llencuncnertos 513

PucyHok 4.38

YUTtobbl co3gaTtb HECKOMbKO nepemMeHHbIX CO CXOXNMU HaCTpOIZKaMI/I, cnepnyet Bbl6paTb nepemMeHHy B Tabnuue n

HaXaTb KHOMKY I_D TMpa)KMpOBaTb.

o5l TupaxuposaHue nepemeHHoi *
MNapame TPl
Wrag: Warl
HauankHelit HomMep: 4 >
KonuuecTso: 3 >
War appeca: 2 =
Ok COtrmenza

PucyHok 4.39

HacTpoiiku TupaxxmpoBaHusa nepemMeHHoM:

*  UmA — umsa nepemeHHon, koTopas OyaeT TUpaXXMpoBaHa;

* HavanbHbIN HOMep — HavanbHOe YNCIOo, KOTopoe ByaeT 4OBaBNEHO K UMEHN TUPaXUPYEMON NEPeMEHHON;
+ Konun4yecTBO — KONMMYECTBO NEPEMEHHbLIX, KOTOPOE HYXXHO [,06aBUTH;

+ Lar agpeca — wwar, ¢ KOTOpbIM OyAeT yBennunBaThbCs 3Ha4yeHme napameTpa Peructp.

MepemeHHble ByayT nobaBneHbl B Tabnuuy.

+ 0O X

WMA nepeMeHHol Tun Appec peructpa KoMMeHTapMi
Yarl Llencuikcnetnos 812

Yarld Llenoukcnernos 514

Yarlb Llenoukcnernos 516

Varlg Llenouscnernos B18

PucyHok 4.40

Ons ynaneHus ns tabnuubl cnegyeT BblAeNWTb HEOOXOAMMYH0 NEPEMEHHYIO U HaXaTb KHOMKY X,
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CBouncTBa nepeMeHHOM npnbopa

Mram:
Twn: -

PerucTp: 1

KorreHTapuiA;

PucyHok 4.41

CeoiicTBa nepemeHHon Nnpnbopa HacTpaneatoTcs crnpasa oT Tabnuubl:

*  WUmsA nepemeHHON — nms nepemeHHon npubopa (3agaeT nonbL3oBaTenb);
e Tun — t1n 5.1 nepemMeHHON NpmMdopa: LENOYNCIIEHHBIA UMK C NNaBatoLLEel 3ansaTou;

s | | MIPUMEYAHUE

L ByneBckne nepeMeHHbIe MOXHO CUYMTaTh B LIENOYMCIIEHHYO NepeMeHHy. COCTOSHME ANCKPETHOrO
BX0Ja MOXHO M3BreYb ¢ noMoubto 6noka EXTRACT 6.1.5.1 nnvn nogxogsiiero Makpoca u3
MeHemxepa komnoHeHToB 3.10.

- Appec peructpa — agpec peructpa nepemeHHon npuéopa (3agaet nonb3osaress). QuanasoH AOCTYMHbIX
a[pecoB yKasaH B pykosodcmee 110 aKcryamauuu npuéopa;

+ KomMeHTapmin — TeKCTOBOE OnncaHue 3Ha4YeH sl nepemMeHHol Ana oTobpaxeHusi B Tabnuue nepeMeHHbIX
5.1.

4.4 Moaynwu paclumpeHus
B pasaene Mop,ynu pacwunpeHna HacTtpanBaroTCA NOAKIHOYEHHbIE K npm60py Moaynu pacwumpeHuna BBOﬂ,a/BbIBOﬂ,a.

HNo6aBuTb Moaynb pacluMpeHus

UTtobbl 0o6aBuTb Mogynb paclumnpeHusi, cnegyet Haxatb [NKM Ha pasgpen Moaynu pacwmpeHusi B gepeBe
HacTpoek u BblbpaTb lobaBUTL MoAynb pacwupeHns — < Mogenb Moaynsa paclumpeHus >.

Hacrpoiika npnBopa — O >
—}- MpuGop
SkpaH
Uzck
WuTepheichl
Momymm pacuipen JofaEnTE MOLYE PACIUMPEHIA ] MPM-220.3
3B MPM-24.3
[+}- AHEnoroBLIE MPM-220.1
) MPM-24 1l
—} Boixoaw i
[+}- [duckpeThbie
[pouKTaTE 3aKphiTe
PucyHok 4.42
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4 Hactpolika npnbopa

Mo,qynb pacmnpeHunsa 0T06pa3VITCF| KaK OTBETBJIEHWE pa3fena B [AepeBe HaCTpOeK. HanmeHoBaHue moaynA
paclmnpeHna cocTonT 3 moaenn moayna n Homepa 3aHMMaemMoro crnorta.

Mogynb pacwmpeHns MOoxHO ydanutb, HaxaB [MIKM Ha ero HaumeHoBaHvWe B AepeBe HacTpoeKk U Bblbpas
COOTBETCTBYIOLLYIO DYHKLMIO.

MapameTpbl Moayna pacwMpeHus
MapameTpbl BblAENEHHOrO MOAYNSA pacluMpeHnsa oTobpaxaroTcs B MpaBo YacTn OKHa HacTpPOeK.

Hacrpoiika npnbopa — O >
—} MNpuSop
Jxpan Homep croma: 1 -
Yacw
Wurepdence ErLE

—1- Momynu paclmperma
[+} Bxomki

[+}- Brixoob

JEKpEITE

PucyHok 4.43

B Bbinagatowem meHio Homep cnota ykasbiBaeTcs HoMep croTta B npubope, 3aHMMaeMbi MOAYNEM pacLUMPEHMS.
KonuuectBo moaynen pacluMpeHnsi He MOXET NpeBbIllaTh KONMYECTBO CNOTOB B npubope.

CTa'ryc NOAOKMKYEeHUA Moayna pacluMpeHna MOXET COXPaHATbCA B NepeMeHHYHo 6yJ'IeBCKOFO Tnna. Ecnn ceasb C
Moaynem yCTtaHOBIEeHa, TO NnepeMeHHan XpaHUT 3Ha4eHne True, ecnu cBSA3b HE yCTaHOBNneHa — False. [Ins Bbl60pa
nepemeHHon, B KOTOpOVI 6y,£1,eT XPaHUTbCA CTATYyC, CrieayeT HaXaTb KHOMKY «...».

OTKpOGTCﬂ Tabnuua nepemMeHHbIX 5, B KOTOpOVI MOXXHO Bbl6paTb nepemMeHHy 13 NpoeKkTa nnm co3gaTtb HOBYHO.

BriBepuTe NepeMEHHYHD LW CO3ARTE HOBYHD x
Mowmck —
ki
3HaueHre no WMenonesosaqme @
Mran nepemeHHol Twun nepemMeHHoR JHEpProHEZEBMCHMOCTE YMOMYEHMAID p——— KaommeHTapmi E
[

b1 Bynesckoe - ] D Her

HE BeinaHs > - | Het

OK
PucyHok 4.44

BbibpaHHas nepemeHHas Byaet otobpaxaTbcs B none seoga 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

33KpBITE

PucyHok 4.45
[ns BbIXOO4OB MOAYNS pacLUMpeHUst MOXET ObITb HACTPOEHO 6e3onacHoe COCTOSHME .

HacTtpounku ana npubopoB Ha HoOBoW nnaTtdopme

NMPUMEYAHUE
EI Cnncok npnbopoB Ha HoBow nNnatcgopme cM. B pasgene O nporpamme 1.

OKHO HacTpomrku gns npubopoB Ha HOBOW NNaTtopMe UMEET APYron MHTepdenc U napameTpbl 0OPMIIEHbI B
TabnuyHom Buae.

NMPUMEYAHUE
EI NHdopmauns o nogkodeHHbIX K Tprbopy Moaynsax paclumpeHus otobpaxaetcs B okHe ViHdopmaums o
npubope 7.1.
Ytobbl goGaBuTe MOgynb pacwwupeHus, cnegyetr Haxatb [NKM Ha pasgen Moaynu pacwuvpeHusi B gepese
HacTpoek v BbibpaTb [lo6aBMTb MoAgynb pacwmnpeHus — < Mogenb Moayns paclimMpeHus >.

Hactpoika npmbopa - O X
- MNpusop
Mapone
Yackl
M ’
BRI JoBaEUTE MOAYE PACcLUMPEHNA 4 EI.J MPM-220.1
' B, npmM-220.2
E, nem-2202
Ep nPM-24.1
B, npM-24.2
Eﬁ\ neM-24.3 HacTpoiky oTcyTCTBYIOT
3aKpeiTe
PucyHok 4.46
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4 Hactpolika npnbopa

Mopaynu paclvpeHusi HacTpauBaloTCsl aHanorMyHo ApyrM npuGopam, TOMbkO MEH HacTpoek 6esonacHoro
COCTOSIHVS BbIXOAOB HaxXoAMTCS B OTBETBNEHMUN 0OaBNEHHOTo Moay s paclUMPEHUs, CM. 6e30nacHoe COCTOSIHUE .

4.5 Bxoabl n Bbixoabl

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

MapameTpbl 3aBUCAT OT TMNa BXOAOB/BLIXOAOB BbIOpaHHOro npmbopa.

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

[ns npaBunbHON HaAcTPOWMKM BXOLOB/BLIXOAOB Mpubopa crenyeT obpaTuTbCs K pykogodcmey o aKcrayamayuu
npmnbopa.

[Ho6GaBneHne KOMMeHTapueB
KommeHTapun anga Bxoga/Bbixoga MOXHO Hanmucatb B norne KommeHTapui unu Ha naHenu CBOWCTB.

Hactpoiika npubopa — O >

MpuGop o
JKpat

KomMreHTapwit:

Yachl

Wurepdeiicn

E3

Mogynw pacwwperiun

3

—}- Bxomw
[+}- AHanoroewie

—|- wcKpeTHbE

I JaKpBITE

PucyHok 4.47

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

BXO[/BbIX0[ Ha CXeMe:
1| .

(i) Bxoa I
|2 oTceeTumka 1

Ang nosyuerus Sonee nodpobhol ungdopumauuy Raxmuume F1

PucyHok 4.48

Be3onacHoe COCTOsIHME BbIXOAOB MoAynen pacluMpeHus

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

JE43HITE KOMMEH TSN, KOTODEWT (YO8 T BHEEH HE CXEME

JEKPEITE

PucyHok 4.49

HacTtponkn gna npubopoB Ha HoOBoW nnaTtdopme

OKHO HacTpOVK1 BXOO0B M BbIXOAOB Afs NpMOOPOB Ha HOBOW NnatopMe MMEeET APYron MHTepdeinc, 1 napaMeTpbl
B NpaBOu YacTu OkHa opopMneHbl B TabrimyHoOM Buae.

Hactpoiika npuopa

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

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

OuarHocaka

Pexaw pabom
Modbus peructp: 12

DyckpeTHBIA 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 Hax04MTCs B OTBETBIEHUM

[06GaBneHHOro MoAy s pacLUMpeHust.
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Hactpolika npubopa

DESUNGUHUE LU TUAR
Fe

- (| >

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

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

BezonacHoe ¢
NucKpeTHbie BXOL ™

3aKpLITb
L] »

PucyHok 4.51

4.6 Naponb

[lns npubopoBs Ha HOBOW NnaTdopMe MOXKHO YCTaHOBUTL Naposib AJ1s 3alMThl YCTPOMCTBa.

NMPUMEYAHUE
III Cnucok npuGopo. Ha HoBow NnaTtdopme cm. B pasgene O nporpamme 1.

Maponb 3apaetcs B pasgene Maponb B gepeBe HAacTPoek TOMNbKO ANs NoAKoYeHHoro K MK ycTpoicTsy.

Co3paaHue napons

Ecnu B npubope He ycTaHOBNEH Naponb, TO B OKHE HAcTpoek GyaeT akTUBHO cosfdaHue napons. [ns ycTaHOBKM
crieqyeT BBECTU U NOATBEPAUTL Naporb.
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4 Hactpolika npnbopa

Hacrporika npuBopa - O *
o R a | | MogkmoyeHHsr NpuBop NoAIEPAVEaET BOSMOXHOCTE SaWMTEI AaHHB(X Naponem. [pw Hanuwm Napons ero TpeGyeTCA BEOMMTE B
IWcKpETHLIR TN QOWEN Configurator 11 OwenCloud.
—|- Bxon 4
LwckpeTHBIR Tun
—|-Bxon 5
LWcKpeTHEIR TN MNogteepmpMTe Napons | |
—} Bxon &
wckpeTHBIR THR

HoBbiid napons | |

Vzmepettbie sHauennn floi
=} Medbus Slave
[paeEa yoanEHHOM DOCTYNE
Hactpoiiku nopra RS-485
Lpxwe
CocTornwe GaTapen
—}- CeTestle HaCTpolKkK
Hactpoiiku Ethernet
HacTpoiiky NooknoyeHtA K

CraTtyc npwBopa

-q Em;.l.......

Momynm pacluupetua

JEKpLITE

PucyHok 4.52
MN3meHeHue n copoc napons
Ecnns npl/l6ope Yy>Ke yCTaHOBJ1EH Naposib, TO €ro MOXHO M3MEHUTL UITN CGpOCI/ITb.
,D,J'Iﬂ N3MEeHEHNA NaponAa cneayet BBECTU TeKyLIJ,VIl7I naposib n HOBbIN naposb B rpad>ax N3meHeHne napons.

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

Hacrporika npuBopa - O *
=GR
a | | MopxnioyerHsnt NpuBop NoAAEPXMESET BOSMOXHOCTL SaUMThI AaHHLX Naponem. [pk Hanum Napona ero TpebyeTcA BEOMMT B
LwckpeTHBIR Tun QOWEN Conrfigurator 1 OwenCloud.
—|- Bxon 4
Wsmererme napona
HuckpeTHbii THR *
Tewywmii napons
Lo s it napon | |
LlMCKPETHEIR TN Hoskiii napons | |
=} Bon§ Moasepaute napone | |
LwckpeTHEIR THR

Wamepettbie snauerna floi
—} Modbus Slave CBpoc napona
paea yoanéHHor SocTyn:

Texywmii napone

HacTpoikk nopra RS-485
Apxue
CocToRHuwe Satapen
—}- CeTeBble HECTPOMKK
Hactpoiiku Ethernet
HacTpoiikw nooknioyerun K
Cratyc npwBopa
MNaponk
Yach
Momynm pacluupetun

3aKphITE

PucyHok 4.53

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

Ona sawwuuieHHoro naponem npubopa BO Bpems 3anucu nporpaMmbl TpebyeTca BBO4 naposns, cMm. 3anucb
nporpammebl B npnbop 3.7.
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4 Hactpolika npnbopa

NMPUMEYAHUE
Iil Maponb 06sa3aTensHo Tpebyetcs ansa nogknoyveHus npubopa k OwenCloud, nogpo6Hee cM. MogkntodeHne K
OwenCloud 4.7.

4.7 MNopgknovyeHune K OwenCloud

[nsa npubopos Ha HOBoW nnatdopmMe JocTynHO nogkntoveHue k OwenCloud.

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

-1 |MTIPUMEYAHUE
L [ns nogkntodennsa k OwenCloud npubop obs3aTensHO AomkeH ObiTh 3almeH naponem. bes napons
npmnbop He nogkntoumtcs k OwenCloud. O6 ycTaHoBKe napons cM. pasgen Naponb 4.6.

Mepen Hactporikon nogkntodeHns k OwenCloud cnepyeT HacTpouTb asTopus3aumio npubopa B OwenCloud,
nogpobHee cm. PykoBoacTBo nonb3oBatens OwenCloud n Pykoeodcmeo ro akcrisyamauyuu npubopa. Bo Bpems
paboTbl NpMbop AormkeH BbITh NoAKMtoYeH K IHTepHEeTY ANns nepegayn gaHHbIX.

B paspene Hactpomku nogkntoyeHna kK Owen Cloud pepeBa HacTpoek 3agaeTcs MOAKMOYEeHWEe U cTaTyc
noakntodeHns k OwenCloud.

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

[WCKpeTHLIE BxOaL!
— [IMCKPETHLIE BEXOAk!
BezonacHoe COCTORHWE

Cratyc nooknwdyeHwda k Owen Cloud < He BrIGpaHa >

Monb30BATENLCKWE CBETOANC
—-Medbus Slave
[paea yaaneHHoro AocTy!
HacTpoiikn nopra RS-4385
Apxue
—t-CeTeBble HRCTPORAKHN
HacTpoiikn Ethernet
HacTpoiiki noaKnKYeHHA
—}-ackl peansHOro BpeMeHu
lNepereHHeie oatLl v Bper
Batapen
CraTtyc npusopa

MNMogknwuenne kK Owen Cloud

Modbus permeTp: 35
3HaYeHWA:
Mapons 0-Beikn., 1-Bkn.
Hack!
+}- Moaoynu pacluMpeHus

3aKpbITh
L] 4

PucyHok 4.54

B pasgene [lpaBa ypaneHHoro agoctyna u3 Owen Cloud pgepeBa HacTpoek 3agaloTCcsl ypoOBHM AocTyna
OwenCloud k npnbopy.
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Hactpolika npubopa

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

L] ¥

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

Pazpewenne koHtpburypupoeaHua

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

- (| >

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

3aKpLITb

Mpumep pabotbl ¢ OwenCloud cMm. B pasgene lNoakntoueHne MP103 k OwenCloud 11.6.

PucyHok 4.55
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5 lNepemeHHbIE

5 lNepemeHHbIe

I'IepemeHHble cnyxart ona sanmcn n CH1NTbiBaHUA 3Ha4YeHM Ha cxeme npoeKkTa u npn nporpaMmmMmmpoBaHUn 3KPaHOB
3.4.

YT06bl Mcnonb3oBaTtb nepemMeHHyK B NPOekKTe, CHa4vala ee cnenyet co3gaTtb B Ta6rw|u,e nepeMeHHbIX.

V
Ona 3anycka Tabnuubl NnepemMeHHbIX crnefyetr HaxaTb KHOMKY @ Ha MaHenu WMHCTPYMEHTOB MNM BbiOpaTb B
rnaBHom meHto NMpubop — Tabnuua nepeMeHHbIX.
Tabnuvua nepeMeHHbIX CoaepXnUT BOKOBbIE BKAOKM:

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

NMepeMeHHbIe
lMepemeHHbIe NpoekTa oTobpakatoTcs B Tabnmue NnepeMeHHbIX.

BriBepuTe NnepemMeHHy s WK co3aaiiTe HoBYHD X
-+ Mowek I
&

3H MenonezoBaHue B %

ayeHWe No

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

variable-4 Bynescroe - J Het =
(1]

< He Beiiparia > Bynesckoe - ] 0 Her =
3

=]

o

o

g

OK
PucyHok 5.1

[ns cospaHna nepemeHHon cnenyet BBeCTU UMA U 3agatb TUN 5.1 unn Haxatb Ha KHOMKY I B fieBou BerHeVI
yacTtu Tabnuubl. OcTtanbHble napamMeTpbl 3anofTHAKTCA B 3aBUCUMOCTU OT 3KCI'IJ'IyaTaLLI/IOHHOl7I I'IOTp66HOCTI/IZ

*  WNmsa nepemeHHON — nmsA ansa otobpaxeHns Ha naHenu NepemeHHble U Ha Goke NepeMeHHON B NPOEKTe;

* Twun nepemMeHHON — MOXET BblTb Ha3Ha4YeH OAMH U3 TPEX TUMNOB: ByNEeBCKUIA, LENOYNCIIEHHbIN, C NaBatoLLen
3andaton. Cm. nogpobHee pasgen Tunbl nepeMeHHbIX 5.1;

* OJHeproHe3aBMCUMOCTb — 115 COXpPaHeHUs 3HavyeHns nepemeHHon B M3Y npubopa B criy4ae oTKNoYeHNs
ANeKTpONUTaHus criedqyeT NOCTaBUTb ranoyky B none HacTpomnku. Bpems xpaHeHns nepemeHHom B M13Y
3aBuUCUT OT Tvna npubopa, cM. pyKkogodcmeo o 3KchIyamayuu npnbopa;

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

* Wcnonb3oBaHue B NnpoekTe — MHAMKALWA NPMBA3KKM K Bnokam B nporpamme. Ecnu nepemeHHas npmea3aHa,
TO 3HayeHne — Aa;

+  KomMmeHTapui — TeKCTOBOE onncaHue Ans oTobpakeHus BO BCMIbIBaKOLLIEN NOACKa3Kke Ha CXxeMe npoekTa
npu HaBeAeHWN Kypcopa Ha 6ok nepemMeHHON.

UTto6bl yaanute nepemeHHyto 13 Tabnuubl, cnegyet Haxatb [MKM Ha CTpoKy nepeMeHHOW N B KOHTEKCTHOM MEHI0
BblIOpaTh YAanuTb nepemMeHHYI0 U HaxaTb Ha KHOMKY X B nesoii BEPXHEN YacTu Tabnumubl.

Onsa gybnvposaHua nepemeHHon cnegyeT Haxatb [MKM Ha CTpOKy nepemMeHHOW M B KOHTEKCTHOM MeHI0 BbibpaTb

o
Ay6nupoBaTtb nepeMeHHY U HaxKkaTb Ha KHOMKY 5 5 nesoit BEPXHeN YacTu Tabnuupl.

Tabnvua nepemMeHHbIX nogaepXkvBaeT Mouck M cunbTpaumio no nmeHn. Cumson «Mpobeny» BbIMNOMHSET Porb
noruyeckoro U n nossonseT uneTpoBaTh NEPEMEHHBIE MO HECKOSNBKUM KPUTEPUSIM.
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5 MNepemeHHbIE

BriBepuTe NepemMeHHYHD MK CO3A3IATE HOBYHD x
+ al X| o
a

=

VimA nepemeHHoR Tun nepemeHHoR ZHEproHESaEMCMMOCTE Srauerie no Menonesosanie & 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

)

I

[=:]

T

[

g

=

OK
PucyHok 5.2

Ecnv BBEOEHHON B CTPOKE MOMCKA NEPEMEHHON HE CYLLECTBYET, TO €€ MOXHO CO34aTb HaXXaTMEM Ha KHOMKY I B
neBoW BepxHel YacTtu Tabnuupl. NepemeHHon aBToMaTUyYeck NPUCBONTCS BBEAEHHOE B CTPOKE NMoucKka nvsi.
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5 MNepemeHHbIE

*

BriBepuTe NnepeMEHHYHD LW CO3AATE HOBYHD

=+ MepemMeHHan b4
Virma nepemerHoi Tun nepemeHHoR JHEQTOHESEBMCHMOCTE 3riaserie no Wcnonssosarie 5 KommeHTapui
P P p YMOMHEHA npoexTe p

MNepemettbie He Hailpernl. Bespure apyroe sHaueHme.
[1nA coSoaHWA NEPEMEHHON C BBEOEHHLIM MMEeHEM HaxmuTe Cosmate nepementyto (Cirl+N).

| LouT) ‘S98aLa7) EIQHEHEGG:] a|q|.|_|_dE|]'HE-J_:|

OK
BriBepuTe NepemMeHHY D MAW CO3AaRTE HOBYHD x
+ Eﬂ X MepemenHan boe o
3H 4 %
a4eHWE Mo CNoNE30BaHWE B

Mira nepemenHoi Tun nepemeHHoii JHERrOHESEBMCHMOCTE T o KonameHTapmil E
Nepemettan Bynesckoe - ] 0 Her %
0

w

=

=]

=

[¥]

=

=

]

0

3

=]

o

o

g

OK
PucyHok 5.3

Tabnvua nepemeHHbIX LOMycKaeT COPTMPOBKY MO 3HayYeHusM. [nsi COPTUMPOBKM 3HAYEeHW criedyeT HaxaTb Ha
HasBaHWe KONMOHKM Tabnuubl. MoBTOpHOE HaXXaTue COPTUMPYET KOMOHKY B 06paTHOM Nopsiake.

111



5 MNepemeHHbIE

BriBepuTe NepemMeHHYHD MK CO3A3IATE HOBYHD

>

+ Mownck o
g
Wra nepemeHHoR Tvn nepemMeHHoA JHEpProHESaBMCHMOCTE Lee el LRIl e KomMmMeHTapui E.
YMOMYEHMID MpoeKTE B
< HE BeIfDaHS > bynesckoe - L] 0 Het @
variable-g Bynesckoe - ] Het &
variable-5 Bynesckoe - [l Her E
variable-g8 Bynesckoe - [l Her E
variable-4 Uenoumcnentoe - | Het :
variable-3 UenouscnenHoe - |:| Het ﬁ
variable C nnagatowed sa... - ] Het E
variable-2 Cnnasatowed sa.. - [l Het o
variable-7 Cnnasawiled sa... - [l Het %
OK
PucyHok 5.4

YT106bl HAaWTKM MecTa MCnomnb30BaHWsS MepeMeHHOW B npoekTe, crnegyeT HaxaTtb KM Ha cTpoky nepemeHHou B
Tabnuue v BbibpaTh Noka3aTb CCbINKM.

BeIBepHTE NEPEMEHHYHD MW CO3JaATE HOBYHD

+ 85 X
MrMa nepemeHHoR

varl

Mook
Tun nepemeHHOR 3HEProHESaBMCHMOCTE LT e KomMmeHTapui
P P YMOMHEHIID NpOEKTE 5
— =
EBynesckoe - a
@ [NokasaTe CCRKK
Bynesckoe - Het

E& JyBaupoEaTE NepeMeHHy Cerl+D

2 Yganute nepemennyto (Del)

PucyHok 5.5

B oTKpbliBLUEMCSI OKHE 0TOGpPa3nTCsl MHPOPMaLUs O BbiGpaHHON NepeMeHHOM.

Coblnkn Ha nepemedHye "varl” n

Ha OAHHYD NepeMEHHYID MMEKDTCR CChINEW B CNeyULIAE MECTax NpoeKTa:

oK YTEHNA W3 NEpeMEHHDR var]

3BKPBITE

PucyHok 5.6
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5 lNepemeHHbIE

YTo06bI yoannTb NMpUBA3KY K 6J'IOKy nepemeHHon B NPOeKTe, cnenyet OTMETUTb HYXHble NepeMeHHble ranodkamMmu un

HaxkaTb KHOMKy Yaanutb. lNepemeHHas ocTaHeTcs B Tabnumue, Ho He ByaeT Ucrnonb3oBaThes B MPOEKTE.

JKCNopT nepeMeHHbIX B ¢hann

Bknagky nepeMeHHbIX MOXHO 3KCMOPTUpOBaTh Kak Tabnuuy B dopmaTe .csv. [ina aToro cnegyer:
1. Haxartb QkcnopTupoBaTb BKNaaKy nepemMeHHbIX B CSV chann B neBow BEpxXHe YacTun Tabnmubi.
2. B oTkpbiBLIEMCS OKHE YKa3aTb MECTO BbIrpy3ku charna.
3. HaxaTb kHorky CoxpaHUTb.

<] |MTIPUMEYAHUE

lNepemMeHHbIe.

+ ] |MPUMEYAHUE
1 | |Ana npu6opos Ha HoBoit NnaTdopme Bknaaka Slave ceTeBbiX NepeMeHHbIX 3KCNopTUPYeTCs BMecTe C

NaHeNblo NepeMeHHbIX.

+ B XBE Mowck
o 3HadveHne no Wcnonssosanue B
SKCNOpPTUPOBaTL BKJ1 nepeMeHHbIX B CSV thann i
MmA neper g) pTHP afKy nep ¢'f| FCTb yMOnUEHMID nposKTe KoMmmeHTapmi
Variable an{cnoplmpos_aji BKnaaKy I'IE[JEleIHHbI)( B CSV E‘amn Het
Variable-1 Byneeckoe h |:| Het
Variable-2 Byneeckoe - ] Het
Variable-3 ByneBcKoe - [] 0 Het
< HE BLIGPaHE > Bynesckoe - ] Hert
oK
PucyHok 5.7

5.1 Tunbl nepeMeHHbIX

B OWEN Logic ncnonb3yttcst Tpy Tuna nepeMeHHbiX:

» OyneBcKkui (OBOUNYHBIN);
*  LIeNOYUCHEHHbIN;
* C NnaBsaroLlen 3anaTon (BELLECTBEHHBIN).

3HayeHusa OT OAHOM NEPEMEHHON K APYron MOryT nepeaaBaThCsi TONMbKO NP COBMNagatoLLMX TUNax NepeMeHHbIX.

ByneBckui Tun
lMepemeHHasa GyneBcKOro TMna MoXeT NPUHMMaThL O4HO M3 AByX 3HadveHui: 1 (True) unm O (False).

Ha cxeme nepemMeHHble 6yJ'IeBCKOFO TNna coegnHAKTCA YepHbIMU NTUHUAMW:

(o >

PucyHok 5.8
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5 MNepemeHHbIE

LlenoyucneHHbIV TUN
lNepemeHHas Leno4YncrneHHoro TMna MoXeT NPUHUMAaTL 3Ha4YeHne Lenoro Yncna B gnanasoHe ot 0 oo 4294967295.

Ha cxeme nepemMeHHble LUerno4YncrneHHoro tmna coeanHAarTca KpaCHbIMU JTUMHUAMA:

PucyHok 5.9

Tun ¢ nnaBalowen 3anaTon

MepemMeHHas TunNa ¢ nNnasatoLlen 3ansATon MOXET NPUHUMATL 3HaYeHUe BELLeCTBEHHOro Y1cna B AnanasoHe oT —
3,402823E+38 0o 3,402823E+38.

YUucna ogMHapHOWM TOYHOCTM C MaBaloWen 3ansaTori o6ecneynBaloT OTHOCUMTENBbHYK TOYHOCTb 7—8 OEeCATUYHbIX
undp B AnanasoHe ot 10-38 o npumepHo 1038,

Ha cxeme nepemeHHble TUNa ¢ NnaBaroLLen 3anaTon coegmHATCA PUONEeTOBLIMU NNHUAMU:

PucyHok 5.10

5.2 CepBUCHbIe NepeMeHHbIe

CepBuCHblE MepeMeHHble CBSi3aHbl C HacTPOWKOM NpubBopa M MOryT TOMbKO CYMTbIBATLCH. 3amnvcb B CEPBUCHbIE
nepemeHHble HegocTynHa. Habop cepBUCHBIX NepeMEHHbIX MOXET OTNNYaTLCS B 3aBUCUMOCTM OT npubopa.

BeiGepuTe nepemenHyo >
Wrn Twn nepeMmerHoil =
—| Mach peanbHOMD BPEMEHK E
]
CexyHob Lenoukcnetnoe E
o
I
MukyThI LlenoywcnesHos
I
Yacu Uenoumcnetnos &
[=1]
Netis Lenousenerros §
T
Mecau Llenoukcnernoe b
=
lon Lenouwcnentos ﬁ
=
m
==
=
T
]
CK

PucyHok 5.11

Ha cxeme CepBUCHblIe NepeMeHHble 0603HavatoTcs CepbiM LIBETOM:
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5 MNepemeHHbIE

PucyHok 5.12

CepBUCHbIE NepeMeHHbIM ANnsA NnpubopoB Ha HOBoM nnaTdgopme

B npubopax Ha HoBoW nnatdopme HET CEPBUCHBLIX NepeMeHHbIX. BMECTo cepBUCHBLIX NepeMeHHbIX UCMOoNb3yeTcs
NpuBsi3ka NepeMeHHbIX K NapameTpam npubopa (cm. pasaen MNpuesska nepemMeHHbIX k napametpam 5.4).

NMPUMEYAHUE
III Cnmncok npnbopos Ha HoBow nnatdopme cM. B pasaerne O nporpamme 1.
5.3 lNepemeHHble UHTepdenca cBa3n
B Tabnvue nepemMeHHbIX ONS Kaaoro uHrepdenca CBA3M CO34aeTcs OTAENbHasi BKagka C OnMcaHMeM CeTeBbIX
nepemeHHbIX. B 3aronoBke Bknagku ykasbiBaeTcsa TUn nHTepdperica u Homep 3aHMMaemoro crnoTa.

Pexum Master

Ons nHTepdelica cBsA3n B pexume Master Tabnuua cogepXuT BKNagku C CETEBbIMU NEPEMEHHLIMU AN KaX40ro
onpaLumMBaemMoro ycTpomcTaa.

BrlBepuTe CETEEYHD NMEPEMEHHYH AW CO3AARTE HOBYHD x
Mowcik %‘

=z

1]

Yetpoiicteo, 16 E
m

Hran Tun nepemMeHHoR PYHKLIAA YTEHMA PYHKLIAA SENMCH piﬁ:iga WT;B?HTE KomMmeHTapuia O

b=}

< HE BBIODaHS > bynesckoe - Ox01 A Ox05 - 0 0 %
Var2 Bynesckoe - D01 - D05 - M2 3 :!:

Var21 Bynesckoe - D01 - D05 - 2 4 @
VarZ2 Bynesckoe - Dx01 - D05 - 2 5 g
VarZd Bynesckoe - D01 - (05 - 512 & E

m
o
(f'?l
Lo
i
g

0K

PucyHok 5.13
O HacTpoWkax nepeMeHHbIX cM. nogpobHee B pasgene Pexum Master 4.3.2.2.

Pexum Slave
Onsa nHtepdperica ceA3m B pexume Slave Tabnuua otobpaxaeT cMTbIBaEMbIE CETEBbIE NEPEMEHHbIE.
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5 MNepemeHHbIE

BriBepuTe CETEEYHD NEPEMEHHYHE WK CO3ZLAHTE HOBYHD

>

Mowck
ran Tin nepemMeHHoR Appec perucTpa KomMmeHTapuia
Varl C nnapatowen sanAToi < 512
Var? LlenowicnenHoe - hi4
< HE BeinaHa > Llenowscnesroe - 515

7 10Uy 'ggp-Gy | SAHHaWadaU 3aHaHada]) | @HHSWads)

OK

PucyHok 5.14
O HacTpoWkax nepemMeHHbIX cM. nogpobHee B pasgene Pexum Slave 4.3.2.3.

Slave nepemMeHHble AnAa npubopoB Ha HOBoW nnaTtdopme

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

[na npnbopoB Ha HOBOWM NnaTtgopme OOCTYMHbI TONMLKO CETEBbIE NEPEMEHHbIE B pexnme Slave, koTopble nmerT
Opyrov amManasoH agpecoB pernctpa — ot 16384 no 20479. Takke ceTeBon NepeMeHHO MOXHO 3afiaTb 3Ha4YeHune
Mo yMoryaHuio, KOTopoe ByaeT MHMLMMPOBATLCS BO BpeMs Havana paboTbl nporpammei.

BoibepuTe ceTesyH MepeMeHHYH WAWM CO3AaiTe HOBYH X
o Mowck ==

+ S8 X g
Mma nepemeHHOR Twun nepeMeHHOA Appec perncTpa SHa4YeHne No yMon4aHuk KommeHTapwmi _%

Variable Llenoumcnexnoe - 16384 0 g

<t g > LlenouncneHHoe h 16385 0 2

OK

PucyHok 5.15

Mocne noagkntoyeHns npubopa k Owen Configurator unu OwenCloud ceTeBble NpeemMeHHble ByayT oTobpaxaTbes B
JepeBe NapameTpoB.
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5 lNepemeHHbIE

- :’:’ ~
[na HacTponku oToOpaxkeHns criegyet BblOpaTh NEpeMeHHyo B Tabnuue M HaxaTb Ha KHOMKY HacTtpowku
napameTpa B NpaBoM BeEpPXHEM Yyriy okHa. MNosiButcst 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 OOCTYMNHBI criegyoLwue nons:

*  Wm#A napameTpa — Ha3BaHMe NnapameTpa, KoTopoe byaeT oTobpaxkaTbCsi B AepeBe NapaMeTpoB npu paboTe
¢ Owen Configurator n OwenCloud;

*  MuHMManbHoOe 3Ha4YeHne — MMHUMarbHOe 3HavYeHne napameTtpa anst otobpaxennsi B Owen Configurator un
OwenCloud, He BMMSET Ha NOrMKY NCMOMTHEHUSA NPOrpaMmbl;

+ MakcumanbHoe 3HaYeHue — MakcumarbHoe 3HavyeHne napameTtpa anst otobpaxeHns B Owen Configurator
n OwenCloud, He BNMSAET Ha NOMMKY NCMONTHEHUS NPOrpamMmbl;

+  BuagmmocTtb — BUAMMOCTb NapameTpa npu pabote ¢ Owen Configurator u OwenCloud: Buaum — napametp
oTobpaxaeTcs B fepeBe napameTpoB, CKpbIT — NapameTp He oTobpaXkaeTcs B lepeBe NapaMeTpoB;

+ PepakTupoBaHue No ceTu — BO3MOXHOCTb peakTupoBaHusl 3Ha4eHusl napamertpa n3 Owen Configurator un
OwenCloud;

*  ApXxuBUpOBaTb 3Ha4YeHUe — HEOOXOAMMOCTb apXMBUPOBaHUS 3Ha4YeHUs napameTpa: [la — 3HayeHue
napameTpa 3anvcbiBaeTcs B apxuB npubopa, HeT — 3HayeHne napameTpa He 3anncbiBaeTCsl B apXxvB
npmnbopa;

+ @opmart oTtob6paxeHue AaHHbIX — hopmaT, B KOTOpoM ByaeT oTobpaxaTbes 3HaYeHre napameTpa,
aKkTyaneH Ans UernovmcrieHHbIX NepeMeEHHbIX, 4OCTYMNHble OpMaThl: AECATUYHbIN, ABOUYHbIN
(oTobpaxaetca B Owen Configurator kak 6utoBas macka), hex (wectHagLaTMpUYHbIA) 1 enum
(nepeuncneHune, Tonbko Ans uint16).

5.4 lNpuBa3Ka nepeMeHHbIX K napamMmeTpam

NMPUMEYAHUE
II' [MpuBA3Ka NepeMeHHbIX K napaMeTpam JOCTyNHa TONbKO And npMbopoB Ha HOBoW nnatdopme. Cnncok
npmnbopoB Ha HOBOW Nnatgopme cM. B pasaerne O nporpamme 1.

B npubopax Ha HoBoW nnatdopmMe MOXHO MPUBSA3aTb NEpPEMEHHblEe K napameTpam npubopa M Mcnonb3oBaTh B
nporpamme. NepemeHHble, NPMBA3aHHbIE K NapaMeTpam, OCTYMHbl AN YTEHUS U U3MEHEHMSI.

[lns npuBs3Kkn nepemMeHHon K napamMeTpy npubopa cneayer:

1. OTkpbiTb HacTponkn npubopa.

+ | |[IPUMEYAHUE
| 1 | |MpuBAska nepeMeHHbIX 4OCTYMHA He AN BCeX NapameTpoB.

2. BbibpaTb NapamMeTp Ans NPUBS3KM U HaXaTb Ha KHOMKY «...» B rpache MepemeHHasa okHa HacTpoek.
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5 MNepemeHHbIE

Hacrpoiika nputopa - O X
S =
—}-Bxog 3 Mran 3HaueH1e MepemerHan
MuckpeTHeil Tin TalimayT Nepexofa 5 BE30NaCHOE COCTORHWE, CEK 30 < He BoIfipaHa > E|
"
—|-Bxon 4 Cteyteteyet cetesol o6men mo MODBUS < He Brifipaqa =

LuckpeTHeIi TN
—}-Bxon 5
Muckperhi Twn
=} Buon 6
L wcKpETHEIR THA
Wamepektbie shaderun float
—}- Modbus Slave
MNpaea yaanéutoro goctyna ws Owen Cloud
UNM CLOUD
HacTpoitku nopra R5-485
Apxue
CocTonnwe Gatapen

—}- CeTeBtie HaCTpofKkK

Hacrpoitku Ethernet TaiimayT nepexosa B GesonacHoe COCTORHWE, CEK
Hactpoiikn nooknmioverun k Owen Cloud MutimansHoe sHavuenme: 0
MakcumaneHoe sHaderwe: B0
Cratyc npubopa Modbus perucTp: 700
MNaponk
Yach
JaKphITE

Mogynm pacumpetna -

PucyHok 5.17

3. B OTKpbIBLLUEMCH OKHE I'IepemeHHblx Bbl6paTb nnn co3gaTtb NnepeMeHHyo and NpuBA3KNA. BblgeneHHble
cepbiM NepeMeHHble OOCTYMHbI TONbKO ANA YTEHUA.

BeIBEpUTE NEQEMEHHYHD AW CO3AANRTE HOBYHD >
o

+ s X Mowmec 0

g

Wma nepemeHHon Tun nepemeHHoR 3HEProHESABMCUMOCTE S ELELEE L KommeHTapui 5

P P P YMONYEHWD npoekTe P g

: -4

variable Llenowicnestoe - ] 0 Her m

< HE BeifipanHa > - | Het
0K

PucyHok 5.18

Nmsa npuasaHHom nepemeHHoN Byaet otobpaxaTtbcs B rpade «NepeMeHHasi» HanpoTuB napameTpa.

lMocne npuBs3skM K NapameTpam NepeMeHHbIE MOXHO UCMONb30BaTh B NporpaMmme. Taknm obpasom,
3Ha4YeHUsA NapameTpPoB MOXHO YMTaTb U U3MEHATb B NpOrpaMme.
NMPUMEYAHUE
|I| Ecnu npmesizaHHas k napaMeTpy nepeMeHHas Ucnonb3yeTcs Ang 3anncu ¢ noMoLbto 6noka, a 3HadeHme
napameTpa He U3MEHUNOCh, TO 3anuUcaHHoe Yepes Orok 3HavyeHne byaeT XxpaHUTbLCA B NEPEMEHHON OANH
umkn. B cnegyiowem Lmkne 3HadeHMe nepeMeHHon ByaeT npovmMTaHo U3 napameTpa.
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5.5 KonnpoBaHue nepeMeHHbIX

MepemeHHble MOXHO KOMMPOBaTb U3 NpoeKTa B NPOEKT A NOBTOPHOMO MCMONb30BaHUSA U COKpaLLEHUS BpeMEHU Ha
pa3paboTky. 115t KoNMpoBaHUSI TEPEMEHHON crieayeT BblaenuTb G510k ¢ NepeMeHHO B UCXOAHOM MPOEKTE U HaXaTb

KHOMKY D Ha naHenu WHCTPYMEHTOB unu BblOpaTb komaHaoy KonupoBaTb B KOHTEKCTHOM MeHk 6roka.

I'IepemeHHaﬂ BCTaBIAeTCA B ﬂperI;I NPOEKT HaXXaTuem Ha KHOIMKY D Ha naHenn MHCTPyMeHTOB UM C NOMOLLbHO
Bbl60pa KoMaHabl BcTaBUTb B KOHTEKCTHOM MEHIO XOrcTa.

NMepeMeHHbIe

Bo BpeMmsi BCTaBKM CKONMPOBaHHOIO Grioka nepemMeHHO B MPOEKT NMPOBEPSIIOTCSt BCe CBOWCTBA NepeMeHHbIX. Ecnu B
NPOEKTE eCTb NEPEMEHHAs C NOMHOCTLIO COBNaAaoLLUMM CBOMCTBaMMK, TO OHa Aybnupyetcs B bnok. MNepemeHHble ¢
OTNUYaloLLMMNCA CBOMCTBaMW aBTOMAaTM4ECKM CO3[alTca B npoekTe. Ecnn mmeHa nepemeHHbIX COBNagatoT, HO
Apyrve CBOWMCTBa OTNMYAKOTCS, TO CO3[AETCA HOBasi MepeMeHHasl, HO KOHMNWKT MMeH oTobpaxeH B Tabnuue
nepeMeHHbIX, U TpebyeTCst CMEHUTb UMS OHOM N3 NEPEMEHHBIX.

s | | MTPUMEYAHUE
1 | |B npoexT ans npubopa, KOTOPbIN He NOAAEPXMNBAET TUM AaHHLIX C NNaBaroLLei 3ansToi, HEBO3MOXHO
BCTaBWUTb NepeMeHHbIe TUMa ¢ NnasBatoLLen 3ansToun.

+ 1 |[MIPUMEYAHUE
1 | |3HeproHesaBucrMbIe NepeMeHHbIe HEBO3MOXHO BCTaBUTL B MPOEKT Ans npnbopa, KOTOPbIN X He
nopaepXxvBaer.

CepBMCHbIe nepemMeHHblIe

B npoekt ansi npubopa, KOTOpbIi He NOAOEPXKMBAET 4Yacbl peanibHOro BPEMEeHM, HEBO3MOXHO CKOMMPOBaTb
CEepBUCHbIE NepeMeHHbIe.

NMepemeHHbIe HTEepdenca ceasmn

B opyroii NpoekT MOXHO CKOMMPOBaTh TONbKO NEpPeEMEHHbIE MHTepderica CBS3N B pexnme Slave Ana MAEHTUYHOro
Homepa cnoTa. [lepeMeHHble MHTepdelca cBa3n B pexume Master cnegyet co3gaBaTh BpyyHyo. Bo Bpems BcTaBku
CKONUPOBaHHOro 6roka ceTeBon NepeMeHHON B NPOEKT NPOBEPSAIOTCA BCE CBOMCTBA NepeMeHHbIX. Ecnn B npoekTe
€CTb MepeMeHHasi C MOMHOCTbI0 COBMaJaltLWUMU CBOWCTBaMU, TO OHa Aybnuvpyetca B 6rok. lNepemeHHble C
OTNNYALWMMNCA CBOMCTBAMU aBTOMAaTUYECKM CO3JalTCs B MNpoekTe. Ecnn umsa vnm pernctpbl NEPEMEHHbIX
COBMajaloT, HO JApyrMe CBOMCTBaA OTNMYAKOTCH, TO CO34aEeTCs HOoBas MepemMeHHasi, HO BO3HMKAeT KOHMMAWKT
perncTpoB nnu umeH. KoHnmnkT MOXXHO yCTpaHUTb B Tabnvue nepeMeHHbIX, 3a4aB OPYroe UMsi Ui permcTpsl.
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6 Bbubnuoteka

c BHUMAHUE
[insa pasHbIx Mogenen Npubopos CNUCOK AOCTYMHbIX 311IEMEHTOB BUBMNOTEKM KOMMOHEHTOB MOXET
OTNnN4aThes.

B oTkpbiTOM npoekte Ha naHenu bBubnvorteka KOMMNOHEHTOB 2.3 AOCTYMNHbI pasgenbl C KOMMOHEeHTamMu Ans
paspaboTku nporpammbl 3.3.

Pasnenbl 6UMONMoTEKN KOMNOHEHTOB:

*  ®yHKuMKM 6.1 cnyxaT 4NS BbINOMHEHWS NOrMYeckux, apudmeTnyeckmx onepaumn n gp. PyHkumnm He
COXPaHSIIOT COCTOSHUSA CBOUX BHYTPEHHMX NepeMeHHbIX. HUCOo ncrnonb3yemblx PyHKLUA OrpaHNYeHo TONbKO
ob6bemMom nNamsiTu Npmodopa;

*  ®yHKUMOHanbHble 6roku (PB) 6.2 cnyxaT Ans BbINOMHEHUS onepauni, TPeBYLLMX COXPaHEHNS COCTOSHUSA
CBOWX BHYTPEHHUX nepemMeHHbIX. K @b oTHoCcATCS Tpurrepbl, CHETYNKKM, Tanmepsl 1 apyrve. Kaxagas moaens
npnbopa nmeet COOCTBEHHOE OrpaHNYEHME Ha KONMYECTBO ncnonbdyembix Ob (cM. pykogodcmeo o
aKcryamayuu npubopa);

* pasgen Makpocbl npoekTta 6.3 cogepxuT co3aaHHbIe NoNb3oBaTENEM UIN 3arpy>KeHHbIE C MOMOLLIbIO
MeHeKepa koMnoHeHToB 3.10 makpochl;

+ OnemeHTbl ynpaBneHus 6.6 criyxat onsg nporpammupoBaHus gucnnes npubopa 3.4 n otobpaxaroTcs Ha
naHenu Bo BpeMsi paboTbl C MPMOOPOM C MOHOXPOMHbIM TekcToBbIM XKW 3.4.1.

6.1 PyHKLUUM

» Jlornyeckue pyHkumm 6.1.1;

*  ApudmeTtudeckune pyHkummn 6.1.2;
*  OyHKUMM cpaBHeHUA 6.1.3;

+ CpBuroBble oyHKUMK 6.1.4;

* bBbutoBble pyHKLMM 6.1.4.

6.1.1 Jlornyeckune pyHKUMUM

* WN(AND)6.1.1.1

« WIN(OR)6.1.1.2

« HE(NOT)6.1.1.3

*  Wckntovarowee NN (XOR) 6.1.1.4

OcobeHHOCTbI0 pa6OTbI GNoKoB NOrnMYecknx beHKLLMVI ABNnAeTCcA nx CaMOHaCTDOIZKa Ha TMN AaHHbIX. Ecnn K Bxoay
bnoka Obinia nogcoeaMHeHa LienovmcrneHHas nepemMmeHHas, 1o Gnok aBTOMaTU4eCKM nepecTtpamBaeTCA Ha pa60Ty C
LenovncrieHHbIMn 3Ha4eHNAMI.

1 _—
: AND
324425 y "
AND |

82,39 - :
AND |-

PucyHok 6.1

Ona doyHkuun U n UINUN cnepyeT yunTbiBaTb, YTO HEMOOKIHOYEHHbIE BXOAbl GNMOKOB OyayT MMETb crnegylolime
COCTOSAHUS:

120



6 bubnuoteka

*  Anga dyHkumm U — nornveckas «1»;
o ansa dyHkumm UIN — norndeckun «0x».

B aTom crniyyae 6rokv BbIMOMHAT OYHKLUMIO NOBTOPUTENSA curHana. [nsa yBenMyeHns Yncna BXOAOB Y NOMMYECKNX
OYHKLUMIA UCNONb3YEeTCA UX KacKkafHoe BKINIOYEeHUe:

11— 11—

2—AND I —anpl—Q = R2—{AND|-q

3 — T 13 —
PucyHok 6.2

6.1.1.1 U (AND)

||1

I1 I2 _Q ' » AND

||2

PucyHok 6.3

Ecnn Ha oba Bxoga 6noka dyHKUMM MOCTynatoT curHanbl normdeckon «1» (Bce BXOAbl BKIHOYEHbl — KOHTaKTbl
3aMKHYTbI), TO Ha BbIXOAE NOSBSETCA CUrHan normyeckomn «1» (BbIxog BKIOYEH).

Pabote yHKUMM cOOTBETCTBYET Tabnmua COCTOSTHUN:

1 12 Q
0 0 0
0 1 0
1 0 0
1 1 1

Ecnn Ha Bxogbl Gnoka (byHKLI,l/II/I NOoCTynarT UeNoYnCleHHble 3Ha4yeHund, To0 onepauud 6yp,eT npoun3sengeHa Haa
KaxgblM OMTOM 3Ha4YeHWs1 B OTAENbHOCTMU.

0011
n | 0101
0001

6.1.1.2 U (OR)

ko 2@ =

PucyHok 6.4

Ecnun Ha oauH 13 BxogoB 6Grioka cpyHKUMM NOCTynaeT curHasn normyeckor «1» (KOHTakTbl 3aMKHYTbI), TO Ha BbIXOAe
areMeHTa NosIBMSIeTCs formyeckas «1» (BbIXOZ BKITHOYEH).

Pa6ote hyHKLMM COOTBETCTBYET TabnuLa COCTOSIHUNM:

"1 12 Q
0 0 0
0 1 1
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"1 12
1 0 1
1 1 1

Ecnn Ha Bxogbl Gnoka (byHKU,VIl/I NoCTynarT UeEeJIovYnNCIIeHHble 3Ha4YeHuA, To onepauna 6yp,eT npon3seneHa Hag
KaXkabIM OUTOM 3Ha4YeHUs B OTAENbHOCTU.

0011
I | 0101
0111

6.1.1.3 HE (NOT)

CDyHKLI,VIFl ncnonb3yeTca Anda MHBepTupoBaHNA CUrHana.

I1

ki |
===\ Q

v

(11 > NOTO—< Q |
PucyHok 6.5

Ecnn Ha Bxoag Gnoka d)yHKU,VIVI nocTtynaet curHan Jrorn4eckoro «0» (KOHTaKTbI pa3OMKHyTbI), TO Ha BbIXoae
anemMeHTa nosiBNAeTcs nornyeckasa «1» (BbIXOD, BKJ'I}O‘-IeH), n HaO60pOTZ CuUrHas nHBepTupyeTcH.

Pa6oTte byHKLUM COOTBETCTBYET TabnuLa COCTOSIHUIM:

1| Q
0|1
110

Ecnu Ha Bxopg 6rnoka (byHKLI,VIVI nocTynaeT ueno4vncrieHHoe sHa4eHune, 1o onepauusa 6y,u,eT npon3seneHa Haa KaxxabiMm
OVTOM 3Ha4YeHUNs B OTAENbHOCTU.

01

HE 10

122



6 bubnuoteka

6.1.1.4 Ucknovarowee UJTUN (XOR)

(>
(7

I1

v

XOR

PucyHok 6.6

Ecnu Tonbko Ha oaMH 13 BXxogoB Onoka yHKLMK NOCTYNaeT fornyeckast «1», To Ha BbIXOAE 3fIeMeHTa NosIBNSETCS
nornyeckast «1» (BbIXO4 BKIOYEH).

Pa6oTte yHKLUM COOTBETCTBYET TabnuLa COCTOSIHUIM:

1 12 Q

0
1
1

0
1
0
1 0

Ecnn Ha Bxogpl (byHKLI,Ml/I NnoCTynarT UEeNnoYUClneHHble 3Ha4YeHnd, To onepauuna 6yp,eT npon3segeHa Haa KaxabiMm
OMTOM 3Ha4YeHMS B OTAENBbHOCTM.

0011
XOR | 0101
0110

6.1.2 ApucpmeTnyeckme pyHKLUM

BHMMAHMUE
4 ” \ | ApudpmeTuyeckmne pyHKLMUM C NNaBatoLLelt 3ansaTon He 4OCTYMNHbI Ans npubopos nuHelku MNP110.

Onepauun apudpmeTnyeckmx pyHKUUMA MOryT NPOU3BOAUTLCH TOMBbKO HAg 3HA4YEHUSAMU LIENOYUCIIEHHOTO TUMa U
Tuna c nnasaroLlen 3ansaTon.

HasBaHue LlenouncneHHbin | Tun c nnaBawoLLen
™R 3anaTon

CnoxeHune ADD 6.1.2.1 fADD 6.1.2.1
BbluntaHme 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 -
Bo3seneHue B

CTenelfL - fPOW 6.1.2.6
Mogynb oT uncna - fABS 6.1.2.7

123



6 bubnuoteka

6.1.2.1 Cnoxenue (ADD, fADD)

V1+V2=Q =P

PucyHok 6.7

Ons onepaunii Hapg LENOYUCIIEHHBIMU 3HAYeHMAMU ucnonb3yetca 6nok ADD, Hapg 3HayYeHMsIMM C NnaBaroLlen
3anston — fADD.

Pe3yﬂbTaTOM onepauun (*)YHKLI,VII/I Ha BbIXoAe ABIAETCA CyMMa BXOAHbIX 3HaYEeHUN.

Ecnun Bo BpeMs BbINOMHEHUSI onepauMn 3HadyeHre yncna nomnyyaetcsa 6onblie 4294967295 (32 6uta), TO0 OUThI,
BbIXOAsLLME 3a pa3psaHoOCTb 32 6uTa, oTceKkatoTCs.

Mpumep

[MpumeHeHne GNOKOB yHKLMM OIS CROoXeHUs umcen 24 +2 +2 +7 = Q = 35.
24
| 24 = ryy

I 26 26
-, 2l (228 = I o P
(e P ?@

PucyHok 6.8

6.1.2.2 BoiuntaHue (SUB, fSUB)

v1v2Q—> )=

PucyHok 6.9

Ons onepauui Hag UENOYMCREHHBIMU 3HAYeHUsAMU ucnonb3dyeTcs 6nok SUB, Hag 3HadeHusiIMM C nnaBatoLlen
3anston — fSUB.

PesynsratoM onepaumm yHKLUMM Ha BbIXOAe SBASIETCA Pa3HOCTb BXOAHbLIX 3HAYEHUN.
Ecnu Bo BpeMsi BbINONHEHUs onepauunn pyHkLMn Ha Bxoae V1 3HavyeHue ymcna MeHblue 3HavyeHusa Ha Bxoge V2, 1o

pe3ynsratoM OydeT 4nMcno, nornyyYyeHHoe crnoxeHneM mnagwero yucrna nmoc 0x100000000 (4294967296) mMuHyc
3Ha4veHue uncna 6onbwero: (V1 + 0x100000000) - V2 = Q.
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Mpumep

lMpumeHeHue 6rnoka PyHKUMM ONS BblYUTaHUA Yncen 24 — 2 = 22;

L2 - 22 22
| | 2|SUB |~ a |
| 2 le,x I

PucyHok 6.10

lMpumeHeHus 6noka yHKUMM ANng BelYMTaHus yncen, rae V1 meHblie V2: 2 — 24 = Q = 4294967274.

. 4294967274 4204967274
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 Hapg LENOYUCIIEHHBIMU 3HAYeHMsAMKU ucnonbayetca 6nok MUL, Hapg 3HayeHusiMM C nnaBaroLlen
3anaTton — fMUL.

Pe3yanaTOM onepauunn (*)YHKLI,I/II/I Ha BbIXOoOe ABINAETCA npon3BeaeHne BXOOHbIX 3HaYEeHUN.

Ecnu BO BpeMsi BbINOMHEHUS onepauny yHKLUMM 3HadeHre Yncna nonyyaetcs 6onblie 4294967295 (32 6uta), 1O
6uUTbI, BbIXOASLWMNE 3a paspsgHocTb 32 6uTa, oTcekatoTcs.

Mpumep

MpumMeHeHne 6NoKoB YHKLUN 1S NEPEMHOXEHMUS Yncen 24 -2 - 2-7=Q = 672.

' 48 48
2! MUL . gﬁ g

l: 2
MUL I j

PucyHok 6.13
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6.1.2.4 Nenexue (DIV, fDIV)

>y
V1V2=Q =p Jov]——<3
.

PucyHok 6.14

[na onepauuii Hag UENOYUCNEHHbIMM 3HaYeHMsAMM ucnonb3yetcsa 6nok DIV, Hag 3HadeHMsaMM C nnaBatoLLewn
3anaton — fDIV.

PesynsraTom onepaumu yHKLMU Ha BbIXOAE ABMAETCH YaCTHOE OT AeneHUs BXOAHbIX 3HaYeHUIA.

Ecnu Bo BpeMA ncnornb3oBaHUA onoka DIV B pesynbrarte geneHna nony4yarTca gonm uenoro 4Ynucra, To Ha Bbixoae
npon3BoanNTCA OKpYyrneHne 3Ha4eHna a0 Lernoro 4mcna B MEHbLUYHO CTOPOHY.

B cnyyae geneHus Ha 0 Ha Bbixoae anemeHTa Oyaet 3HaveHue 0.
Mpumep

lMpumeHeHne 6rnoka oyHKUMK aNns feneHns Yicen 24 +2=Q =12

PucyHok 6.15

6.1.2.5 [leneHune c octatkom (MOD)

V1 e

o]
(V2

PucyHok 6.16

PesynbratoM onepaumm yHKUMM Ha BbIXOAE SBMSIETCA OCTATOK OT AENEHWS BXOAHbIX LIENOUYNCITIEHHBIX 3HAYEHWUNA.
B cniyyae genenus Ha 0 Ha Bbixoge 6roka dyHkuumn 6yaet 3HadeHume 0.
Mpumep

[MpumeHeHne 6rnoka OyHKUMM NS BbIOENEHUSA LEMNOro ocTaTtka oT AeNeHnst ymcna 22 Ha 3.

22 %2--22
) 1 1
3|MOD | ——. Ql
BN

PucyHok 6.17
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6.1.2.6 Bo3BegeHue uncna B cteneHb (fPOW)

i
v -

V2 ]

V12 = Q == P <

PucyHok 6.18

PesynstatoM onepauun yHKLUMKU Ha Bbixoge aBnsieTca nepemeHHas tuna float, pasHas uvicny V1, Bo3segeHHOMY B
cteneHb V2.

Brnok paboTtaeT ToNbKo CO 3Ha4YEHUSIMM C MIaBatoLLEN 3anaToNn.
Mpumep

lMpumeHeHne 6rnoka yHKUMM ANA BO3BeAEHMS Yncna 3 B cTeneHb yucna 4.

3
3 - 3 3
: — a1 81
4| fPOW ] 0
[:4 4 11

PucyHok 6.19

6.1.2.7 Baatue moaynsa ot yucna (FABS)

V]=Q=p [V (EES) o]

PucyHok 6.20

Bnok pa60TaeT TOMbKO CO 3HAYEHMSIMU C NaBatoLLEn 3ansaTon.

Pe3yanaT0M onepaunn beHKLI,I/II/I Ha BbIXo4e ABNAeTCA MoAyrnb nogaBaeMoro Ha BXo4 3Ha4eHua.
Mpumep
MpumeHeHWe GrokoB yHKUMM s onpeaeneHus mogynewn ymcen: |-3,4| = Q =|-3,4/, [6,7| = Q =6,7

34 | %8s 3;4'_354@

PucyHok 6.21
PucyHok 6.22

6.1.3 DyHKUNM 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 BbIMNOJTHEHNA onepaunn Onoka Ha BbIXO04e CpaBHEHUNA BXOOAHbIX 3HAYEeHUN:
e V1=V2-5Q=1;
- VI>V2—-Q=0;
- V1<V2-Q=0.

Mpumep
24 :
T 1 1

24

A

PucyHok 6.24
6.1.3.2 bonbue (GT, fGT)
[ v . )L . . : :
PucyHok 6.25

Pe3yJ'IbTaTbI BbIMNOJTHEHUNA onepaunmn 6Gnoka Ha Bbixoge npwn CpaBHEHNN BXOOHbIX 3HaYEeHWN:

+ V1=V2-5Q=0;
+ VI>V2-5Q-=1;
+ Vi<V2-Q=0.

. 0 0
23| EQ —m«— -CJE
23 T % - . . .

[na cpaBHEHUS LENOYUCIIEHHBIX 3HA4YeHUN ucnonbdyerca 6rnok GT, Anga 3Ha4YeHUn ¢ nnaBarLWen 3ansaTon — Bnok

fGT.

128



6 bubnuoteka

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)

NMPUMEYAHUE
EI ®yHkuma Beibop (SEL, fSEL) B8 OWEN Logic Ha3biBaeTca TepHapHas ycnoBHas onepauvsa CpaBHEHUS.

<

<
(3]

PucyHok 6.27

Ecnu V1 paBeH nornyeckomy «0», TO pe3ynbTaToM BbIMONTHEHUS ornepauun Groka Ha BbiXode SIBISETCS BXOOHOW
curHan V2. Ecnn V1 paBeH nornyeckon «1», TO pesynsratoM BbINOMHEHMS onepauun 6noka Ha Bbixode SBnsieTcs
BXogHow curHan V3.

*+ V1=0-Q=V2

+ V1=1-5Q=V3.

[ns BblbOpa LENOYMCEHHbIX 3Ha4YeHUn ncnonbayetcs 6nok SEL, ans 3HayeHun ¢ nnaBatoLLien 3andaTton — Onok
fSEL.
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r
e R
95]

[Tl

—

X

P Lo
@

LA

Mpumep
(VT 00—y
d
PucyHok 6.28
(V1 —
[ 2 |-

PucyHok 6.29

6.1.4 CaBuroBble PyHKLMM

—_

* Jlornyeckunii 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 norndecknin casur Bneso (SHL) ucnonb3yetcs Ans BbINOMHEHMSA onepauun nobUTOBOrO SIOrMYECKOoro
casura onepaHaa X Bneso Ha N BuT ¢ JoNonHeHMeM HynsamMu cnpasa.

PucyHok 6.30

Mpumep
MpumeHeHuwe gnsa casura yncna 38 (gecatnyHoe) = 00100110 (gBon4yHOE).

00100110 — 10011000

- 19 [ sHL '
n 8 152 152
ol " o2 B 1o, Q1
2 2 |

PucyHok 6.31
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6.1.4.2 NMNobuTtoBbLIN nornyeckumn casur snpaso (SHR)

MobuToBbIn normdeckun casur snpaso (SHR) ucnonb3yetcs ons BbINOMHEHWUS onepaumn NobnToBOro NornMYeckoro
casura onepaHga X Bnpaso Ha N 61T ¢ JononHeHneM Hynsamu crieea.

PucyHok 6.32

Mpumep
MpumeHeHue ansa casura vncna 152 (aecatmnyHoe) = 10011000 (gBonyHoe).

10011000 — 00100110

— 152 | SHR '
~—— 152 38 38
2 1% s B Q1
2 2 |

PucyHok 6.33

6.1.5 butoBble hyHKLUMN

* YteHune 6uta (EXTRACT) 6.1.5.1;
+ Banuck 6uta (PUTBIT) 6.1.5.2;

*  [Hewndpatop (DC32)6.1.5.3;

* Lndppatop (CD32) 6.1.5.4.

6.1.5.1 Yrenne 6uta (EXTRACT)

UteHune 6uta (EXTRACT) ncnonb3yeTcs 4518 BbINOMIHEHWS onepaumm YteHuns 3HadeHms 6uta N B uncne Ha Bxoge X.
BuTbl HymepytoTca ¢ koHUa. Yucno Ha Bxogde X 3agaetcsl B AeCATUYHOM cucTeme. BbixogHoe 3HadeHve Q Bcerga

aBovyHoe (0 unm 1).

EXTRACT

o)

—
o

PucyHok 6.34
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Mpumep
[MpumeHeHusa 6rnoka ans YteHus natoro 6uta ns yucna 81 (gecatmyHoe) = 1010001 (gBOM4YHOE).

1010001 1

81 %) %)
x o

N

PucyHok 6.35

6.1.5.2 3anucb 6uTta (PUTBIT)

3anuce 6uta (PUTBIT) ucnonbsyercs ons BbiNONHEHWUst onepaumm 3anncy B ymcne X 3HadeHus 6uta N B coctosHue,
ykasaHHoe Ha Bxofe B (norunyeckne «0» nnu «1»). Yncno Ha Bxoae X 3agaeTcs B AeCATUYHOM cucteme. BoixogHoe
3Ha4vyeHne Q — Leno4vncreHHoe.

 (PuTeT |
Ea

]—B

[va

PucyHok 6.36

Mpumep

lMpumeHeHus 3anucu 4YeTBepToro 6uta B curHane normyeckor «1» ana umcna 38 (gecatudHoe) = 100110
(oBOMYHOE).

1
P 3
I 100110
I 110110
I —— 38 PUTBIT
| BER 38 g > 54{: 5
i 3
- 1
L) &
I
[ — |
PucyHok 6.37

6.1.5.3 Oewundpatop (DC32)

Hewndpartop (DC32) ucnonbsyetcs aAns BbINOSHEHUSA onepauun npeobpas3oBaHNsl 4BOMYHOIO koga Ha Bxode B
NO3UUMNOHHBIN KOA4 Ha Bbixode. [leped BLINONMHEHWMEM onepauuMyM Hag 3HaAa4YeHMEM Ha BXode MNpenBapuTenbHO
BbIMNOHAETCHA NobMTOBas nornyeckas onepaums «M» c onepaHgom Ox1F (11111b).
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PucyHok 6.

38

Pabote gelmndpartopa COOTBETCTBYET NpMBEAEHHAs Tabnuua COCTOAHMIA:

Mpumep

33

6.1.5.4 LLUndpatop (CD32)

NBOMYHBIA KO, Mo3KILMOHHBIA KO,
5 4 3 2 1 32 31 G 5 4
o 0 o o o o 0 o o o
0 0 o o 1 o 0 o o o
o 0 o 1 o o 0 o o o
0 0 o 1 1 o 0 o o 1
1 o o o 0 1
1 1 1 o 1 o 0 o o o
1 1 1 1 o o 1 o o o
1 1 1 1 1 1 0 o o o
PucyHok 6.39

100001b & 11111b

_...

DC32

| 010b

PucyHok 6.

40

LndppaTop (CD32) ncnonb3yeTcsa A5 BbINOMHEHMA onepauun npeobpa3oBaHMs NMO3MLMOHHOIO Koda Ha BXode B

OBOWYHbIN KOO, Ha BbIXOae.

PucyHok 6.

41

Ecnu BxogHoe ABoumyHOe 3HadeHue nmeeT Gomee ogHoOM nornyeckon «1» B paspsgax, To pabora wwudpartopa
BeLeTCS TONbKO CO CTapLUUM eANHUYHBIM Pa3psaoMm.
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Pa6ote wmndpaTopa cooTBETCTBYET TAabNMLa COCTOSHUN.

NBoMYHBIA KO,

Mo3SKILMOHHBIA KO,

6.2 PyHKUMOHaNbHbIE ONIOKU

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 ¢ NpMoOpUTETOM BbIKITHOYEHUS

RS-tpurrep ¢ npuoputetom BoikntoyeHns (RS) 6.2.1.1;
SR-Tpurrep ¢ npuoputeToM BkMtoyeHus (SR) 6.2.1.2;
OetekTop nepegHero gpoHTa umnynsca (RTRIG) 6.2.1.3;
OetekTop 3agHero dppoHTa nmnynsca (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 o o 0
PucyHok 6.42

RS-Tpurrep ¢ npuopmMTeTOM BbIKIIOYEHUS UCMONB3YETCA ANS NEepeKnodeHns ¢ ukcaumen CocTosHUs BO Bpems
MOCTYNNEeHNS KOPOTKUX MMMNYMbCOB HAa COOTBETCTBYOLWMIA BXoA. Ha Bbixoge Q noasuTtcs nornyeckas «1» no poHTy

curHana Ha Bxoge S.

RS1
| v -
R [ a— o
5
| v2
PucyHok 6.43

Pa60Ty Tpurrepa noACHAET npnBeeHHaaA Ha PUCYHKe HWXKe uarpamMmma.
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Bxon S ]

Bxon R

Boixon Q

PucyHok 6.44

B cny4yae o gHOBpPEMEHHOIO NOCTynneHna CMrHanoB Ha oba Bxona NPMOPUTETHBIM ABNAETCA CUIrHan Bxoaa R.

6.2.1.2 SR-Tpurrep ¢ npMopuTEeTOM BKITHOYEHUS

SR-Tpurrep ¢ NpUOpMTETOM BKITHOYEHUS MCMONb3YETCS ANS MEPEeKnodeHns ¢ uKcaumen COCTOsIHMSA B cryyae
NOCTYNNEHNs1 KOPOTKUX MMMYIbCOB HA COOTBETCTBYIOLWMIA BXoA. Ha Bbixoge Q nosiBuTcsa normyeckas «1» no opoHTy

curHana Ha Bxoge S.

[w

SR1
R
PucyHok 6.45

Paboty Tpurrepa NosICHSIET NPUBEAEHHAs Ha PUCYHKE HUXKe anarpammva.

Bxon S ]

1

Bxon R

Boixon Q

1

PucyHok 6.46

B Ccny4yae o gHOBPEMEHHOIO NOCTYyNnIfeHnaA CUrHanoB Ha oba Bxoaa NMPUOPUTETHLIM ABNAETCA CUrHan BXxoaa S.

6.2.1.3 [letekTop nepepHero chpoHTa umnynbca (RTRIG)

Oetektop nepegHero cgpoHTa mmnynbca (RTRIG) ucnonbsyetca B crnyvyae HeoBXOOUMOCTM MMETb peakuuio Ha
N3MEHEHNE COCTOSIHUSI OUCKPETHOrO BXOAHOro curHana. Ha Beixoge Q reHepupyeTcs eQuHWYHBIR MMNYNbC Mo

nepegHemy cpoHTy Bxoga .

-

RTRIG1

| Q

—<_a ]

PucyHok 6.47

Paboty getektopa 06bsCHSET NpMBEAEHHAs Ha PUCYHKE HUXKe guarpamma.
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Bxon 1

Boixopn Q

Uwkn nporpaMMel

PucyHok 6.48
6.2.1.4 [letekTop 3aaHero ¢ppoHTa umnynbca (FTRIG)

Hetektop 3agHero ¢poHTa mmnynsca (FTRIG) ncnonbsyetca B crnydyae HeobxoAMMOCTM WMMETb peakuuio Ha
N3MEHeHNe COCTOSHUS AMCKPETHOro BXOOHOro curHana. Ha Bbixoge Q reHepupyeTca €4uHWYHBbIA MMNYfbC Mo
3agHemy opoHTy Bxoga l.

FTRIG1

v

Q—<_ a |

PucyHok 6.49

Pa60Ty AeTeKTopa oObsICHsIET npuBeneHHad Ha pUCYyHKe HUXKE guarpamMmma.

Bxonl

Boixon Q

Uwkn nporpamMmMel

PucyHok 6.50
6.2.1.5 D-tpurrep (DTRIG)

D-tpurrep (DTRIG) ucnonb3yeTca ans OpMUMPOBaHWS UMMyMbCa BKIHOYEHWUS BbiIXO4a Ha WHTEpBan BpeMeHu
nMnyneca Ha Bxoge D, BbIxogHON MHTepBan 6yaeT CMHXPOHU3MPOBAH C TAKTOBOW YacToTou Ha Bxode C.

Ha Bbixoge Q Tpurrepa MoOsSIBUTCSA CUrHan forvyeckoi «1» Mo opoHTY TaKTOBbIX MMMYNbCOB Ha Bxode C npw
HanuuMu curHana norudeckol «1» Ha Bxoge D. Bosepat Bbixoga Q B curHan norudeckoro «0» npousoigeTt no
(PpOHTY TaKTOBbLIX MMMYNLCOB Ha BXoAe C npu Hannymm curHana normdeckoro «0» Ha Bxoae D.

Bxog S NPUHYANTENbHO YCTaHaBJIMBAET BbIXO4 Q B COCTOSIHME NOrNYecKom «1».

Bxoa R aBnsietcs NPUOPUTETHBLIM U YCTaHaBIIMBAET BbIX0O4 Q B cocTosiHMe normyeckoro «0».

DTRIG1

o]

H :'I::/
M —

<
(X

oo o W

E
oy

PucyHok 6.51
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Pa60Ty Tpurrepa oObsCHSIET npmeeaneHHad Ha pUCYHKe HUXKe aunarpamMmma.

Bxon C _| _l _|

]

1T,

Bxon D

Boixon Q)

PucyHok 6.52

6.2.2 Tanmepbl

*  Mmnynbc BKMoYeHUs 3agaHHon anutenbHocTn (TP) 6.2.2.1;

+ Tanmep c 3agepxkon BkmntodeHms (TON) 6.2.2.2;

+ Tanmep c 3agepxkon otknoyeHus (TOF) 6.2.2.3;

* WHTepBanbHbIn Tanimep (CLOCK) 6.2.2.4;

* VHTepBanbHbIi Tanmep ¢ HegenbHbIM Luknom (CLOCKWEEK) 6.2.2.5.

6.2.2.1 Umnynbc BKNOYEHUA 3agaHHou anuTtenbHocTu (TP)

MMnynbC BKMOYEHUA 3agaHHonm anuTenbHoctu (TP) ucnonb3yetrca ans OPMMPOBAHUS MMNyfbCa BKIIOYEHUS
BblIXO4a Ha 3adaHHbln MHTepBan BpeMmeHn. Ha Bbixoge Q 6rmoka nosBnseTcs curHan normdeckon «1» no poHTy
BxogHoro curHana l. MNocne 3anycka BbiIxod Q He pearnpyeT Ha U3MEHEHWE 3HaYeHU BXOQHOIMO CUrHana B Te4eHune
nutepsana Tuun. [10 ncTeyenne nHTepsana Tuwn BbIXOAHOW CUrHaN copacbiBaeTCs B ornyeckunii «0».

TP1

ER

1| T

—<_2 |

PucyHok 6.53

PaboTty umnyrnbca 0GbSICHSIET NPUMBEAEHHAs Ha PUCYHKE HUXKe auarpammva.

Bxopn 1

Il

Boixon Q

PucyHok 6.54

Jonyctumbln AnanasoH 3HadeHun T o1 0 fo 4147200000 mc nnu 48 aHen.

[nutenbHOCTb nMmnynbca n eguHULLbl UAMepeHna BpeMeH HaCTpanBalkoTCA Ha NaHenm ceonicTB Pb.
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CeoicTea TP B x
= A
728l |
+ [lapameTpw
| Macwrat spevern Y

OnutencHocTe vMnyneca 1
+ [Ipouee

KorraeH Tapuii

Macwrab spemetn

PucyHok 6.55

6.2.2.2 Tanmep c 3apgepxkon BknrovyeHusi (TON)

Tanimep ¢ 3agepxkont BkritodeHus (TON) ncnonb3ayetca Ang onepauum 3agepxku nepegadm curHana. Ha soixoge Q
TanMepa nosIBUTCA CWUrHam Jnorn4yecko «1» C 3aOep)XKOW OTHOCUTENbHO (OPOHTA BXOA4HOro curHana |
NPOAOIMKUTENBHOCTbLIO HE MEHEE ANUTENBHOCTM Ton 1 BLIKMIOYMTCS MO cnagy BXOAHOro curHana.

TON1

v >l e G ]

bel Ton

PucyHok 6.56

Paboty Taimepa 06bsICHAET NpUBeAEHHast Ha PUCYHKE HbKe AuarpaMmma.

Bxon 1

Boixon Q

Tumn Tumn

PucyHok 6.57

Honyctumbln gnanasoH 3HadeHun T ot 0 go 4147200000 mc unu 48 gHen.

BpeMﬂ 3aEPXKN BKITIOYEHNA N €OUHULIbI USMEPEHUA BPEMEHN HACTpanBaloTCA Ha NaHenn ceoncTs Ob.

CeoicTea TOM 0 x
= A

i

 [lapameTps

MacwTah spereHi CEK

| Bpemn sagepxin sknosetna 2
% [Ipouee

KorreHTapiii

Bpemna safepxKM BKMOYEHWUA
3apnaeT BpeMA 330EPHKM BHIKYEHA

PucyHok 6.58
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6.2.2.3 Tanmep c 3apgepxkon otknroveHus (TOF)

Tanmep ¢ 3agepxkon oTknoveHus (TOF) ncnonb3ayetca Ans 3agepxky oTkNYeHns Bbixoga. Ha Beixoge Q Tavimepa
NOSIBUTCS CUrHamn norumyeckor «1» no ppoHTy curHana Ha Bxoge |, oTcueT BpemeHu 3apepxku oTknoveHus Toff
HayHeTCs MO KaXAoMy crafdy BXOAHOro curHana. locne OTKMYeHWsI BXOOQHOIO CurHama Ha BbIXoAde MOsIBUTCS
curHan noruveckoro «0» ¢ 3agepxkon Toff.

TOF1

be| Toff

o ",

PucyHok 6.59

Pa60Ty Taﬁmepa obbsacHaeT npmeeneHHada Ha pUCyHKe HMXe aunarpamMmma.

sont [ [,

Bbixon Q
t
T3an Tzan
PucyHok 6.60

Honyctumbln gnanasoH 3HadeHun T3ag ot 0 go 4147200000 mc unu 48 gHen.

BpeMﬂ 3aEPXKN BbIKITIOYEeHUA N eANHUL bl NSMEepEHNA BpeMEHN HaCTpanBaroTCA Ha NaHenmn ceonicTB Ob.

CeoicTea TOF
=4
v [NapameTtp
cek  |v
Bpemna zanep¥kM BelKMoYEHWA 5
v [lpouee
KommeHTapui
Maciitab Bpemern

PucyHok 6.61
6.2.2.4 NutepBanbHbin Tanmep (CLOCK)

NMPUMEYAHUE
|I| WuTepBanbHbin Tanmep (CLOCK) goctyneH Tonbko Anst npubopoB ¢ YacaMu pearnbHOro BpEMEHMU.

WHTepBanbHbi Taimep (CLOCK) ncnonb3yeTtcs aAng opMmpoBaHns MMnynbca BKIOYEHMS Bbixoda Q no vacam
peanbHoOro BpemeHun. Bpems BkntodeHna Th n oTknodeHua Tl Bbixoga ycTaHaenuvBalOT B KadecTBe MapameTrpoB
Tanmepa.

CLOCK1

13.03 11:05:40| Th Q_,@

14.03 11:05:40| TI

PucyHok 6.62
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Pa60Ty Taﬁmepa oObsICHsIET npmeeneHHad Ha pUCYHKe HMXKe gunarpamMmma.

Boixon Q)

TE l TDTIU'I

PucyHok 6.63

Ecnun 3ajaHHOe 3HadYeHne BpeMeHU OTKNKYEeHUA MeHblle BpeMeHU BKIMHYeHUdA, ToO AunarpamMmma I'IepeKJ'HO‘-IeHI/IVI
Oynert umeTb BUA;

BRI EHN

0:00:00 0:00:05 25:59:50 0:00:00

cpena yeTBEpr NATHULE
24y

PucyHok 6.64
Jonyctumbln AnanasoH 3HaYeHUN Tein. U Torkn. OT 0,00 ¢ 4o 24 u.

Hatan BpeM4A BKIMKOYEHNA N OTKITIOYEHNA HACTpanBaeTCAd Ha nNaHenun csonctB Ob.

CeoicTea CLOCK
= A
z=/2l |

+ [lapametps
13.0311:0540 [+

Data v spema sewniovenwa 14,03 11:05:40
+ [lpouee

KomMmeHTapui

[Nara » BpemMA BKMOYEHWA

PucyHok 6.65
6.2.2.5 UHTepBanbHbIN TauMep ¢ HeaenbHbIM Luknom (CLOCKWEEK)

NMPUMEYAHUE

WHTepBanbHbIn Tanmep ¢ HegenbHbiM unknom (CLOCKWEEK) goctynen Tonbko ans npubopos ¢ yacamu
peanbHOro BpemMeHu.

MHTepBanbHbI Tamep ¢ HegenbHbiM uUuknom (CLOCKWEEK) wncnonb3yetcss ans opMUpOBaHUSA MMMNynbca
BKIMOYEHMS BbIXxoda Q no yacam peanbHOro BpeMeHu ¢ y4eTom aHen Heaenu. Bpems BkntoveHuns Th n oTknioveHus
Tl Boixoga Q v gHW Hegenuv paboTkl yCTaHaBNMBAKOT B KAYECTBE NapaMeTpoB TakMepa.

CLOCKW1

13.03 11:05:40| Th Q@

20.03 11:05:401 TI

PucyHok 6.66

Paboty TallMepa 0GbSICHAET AnarpaMMa 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 crieayoLmin Bua,.

Th|cLock
Tl

| &

PucyHok 6.68

Jonyctumblin AnanasoH 3Ha4eHUN Ten U Torkn OT 0,00 € 00 24 u.

HacTtpolika BpeMeHM BKITHOYEHMS N OTKIIOYEHNS] U yKa3aHue AHEN Heaenv NpovM3BOAnNTCs Ha naHenu ceoncTs Pb.

Ceolictea CLOCK WEEK
=] A
T=4l |
“ [lapametps
~

INaTa 1 BpEMA BKNHYEHWA 13.03 11:05:40
DNata v pemA seiknousHA 2003 11:05:40
v [lpouee

KommeHTapiA

i nepenn

PucyHok 6.69
6.2.3 NeHepaTOpbI

» [eHepaTop npsimoyronbHbix uMnynbcoB (BLINK) 6.2.3.1.

6.2.3.1 NeHepaTop npaAMoyronbHbIX UMNynbcoB (BLINK)

leHepaTop npsimoyronbHbix uMnynbcoB (BLINK) ncnonb3yetca onst dhopmMupoBaHUs MpsiMOYTofibHbIX UMMYITbCOB
nynscaunn. Ha Bbixoge Q reHepaTopa OPMUPYIOTCA MMMYNbCbl C 3agdaHHbIMW NapameTpamu OIMTEeNbHOCTU
BKMOYEHHOIO (Ten — CUrHaAN normdeckon «1») n OTKNOYEHHOro (Tomn — curHan nornyeckoro «0») cOCTOAHUA Ha

BpEMSs OENCTBUA yrpaBnsitoLero curHana Ha exoge | (curHan norndeckon «1»).
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BLINKA1

1c| Th
-2c| Tl

PucyHok 6.70

Paboty reHepaTopa NosiCHAET NpUBEAEHHAs HAa PUCYHKE HVbKe AuarpaMma.

Bxon 1

Boixon Q

Jonyctumbln AnanasoH 3HaYeHUN Ten U Torkn: OT 0 0 4233600000 mc nnu 49 aHein.

OnuTeneHOCTb BKIMIOYEHHOTO Y OTKITHOYEHHOIO COCTOSHUI HAcTpamBaloTCs Ha naHenu ceoncts Pb.

MapameTp Th cooTBeTcTBYET Takn.

MapameTp Tl cooTBeTCTBYET Torvn.

6.2.4 CyeTumKMn

-

Toten| Tern

PucyHok 6.71

CEoNCTEa BLINK
=|A
7=s1|

 [lapameTtp Th
MacwTal spemeHi CEK
1
+ [lapamerp Tl
MacwTal spemeHi CEK
[nuTensHoOCTe OTKN. COCTOAHMA 2
w [lpovee

KormeHTapui

[muTensHOCTE BEKN. COCTORAHMEA

JapaeT AMWTENEHOCTE BKMIDYEHHOMD COCTOAHKA
CcHrHana

PucyHok 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 c4eTUYuK ¢ aBTocopocom (CT)

MHKpeMeHTHBIN cyeTunk ¢ aBTocopocom (CT) ucnonbayercs Ans nogcyeta 3agaHHoro yncna nmnynbcoB N (Bxog N
— yCTaBka u4ucrna umnynbcoB). Ha Bbixoge Q cyeTyMka nOSIBATCS MMMYMbC CUrHana norndeckom «1» ¢
AnuTenbHOCTbIO paboyero umkna npubopa (Tumkn), ecnu ynucno npuxoaswimMx Ha Bxod C uUMNynNbLCOB AOCTUrHET

YCTaHOBJIEHHOIO 3Ha4YeHNA N.
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10| N

PucyHok 6.73

Pa60Ty CYEeTYMKa NoACHAET NpuBeaeHHaa Ha pUCYHKe HWXe anarpamMmma.

1 2 345 N

sont _[][][]]] L.

Bobixon Q

t

Tumien

PucyHok 6.74

[onyctumbin gnanasoH 3HadeHuin ymcna nmnynscos N: ot 0 o 65535.

Yucno umnynbcoB N 1 napameTtp coxpaHeHus coctosiHus B IN3Y 3agatoTca Ha naHenu ceoncts Ob.

CeoicTea CT

= A
w [lapameTps
| Coxparerme coctosrna  Jigll v

YoTaeka 10
+ [lpouee

KormeHTapuiA

CoxpaHeHwe COCTORHWA

':I:IHDEHHE-'T BHYTPEHHEE COCTOAHWME KOMMOHEHTA B
IHEQrOHE3EBMCMMOA NaMATH

PucyHok 6.75

6.2.4.2 YHuBepcanbHbIn cyeT4yuk (CTN)

YHuBepcanbHbii cyetunk (CTN) umcnonb3yeTcda aond npsamoro M obpatHoro cyeta. Onepauus «npsAMON CHET»
BbINOSTHAETCH NO NepeaHemy poHTY MMMyrnbca Ha Bxoge npsMoro cyeta U, 4To yBenuumnBaeT 3HavYeHne BbIXOOQHOIO
curHana Q. Umnynbebl, Nnpuxogdawne Ha Bxog D («obpaTHbIi cyeT»), ymMeHbLUAoOT 3HadYeHne Bbixoga Q. B cnyyae
nocTynneHuns Ha Bxog R curHana nornveckon «1», BbIxof cyeTymnka Q yctaHaBnmMBaeTcs B 3HadeHme Bxoga N.

CTN1
V1

Q—x

~<_a |

W

o

[
‘ZIIDC

PucyHok 6.76

Pa60Ty CYEeTYMKa NoACHAET NpuBeaeHHaa Ha pUCYHKe HMXe anarpamMmma.
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1 2 3456 _
il
HEERERER t
1 2 3 _
Bxon D -I -I ¢
Bxon R ¢
Boixoa Q 6 3
1 1 ¢

PucyHok 6.77

B cnyyae ogHOBpeMEHHOro NOCTyNneHMsa curHanos Ha Bxoabl U n D npuoputeTHbIM aiBnsieTca curHan exoga U.
Jonyctumbin ananasoH 3Ha4eHnn uncrna nmnynscos N: ot 0 o 65535.
3HayeHune N 1 napameTp coxpaHeHus coctosiHus B [3Y 3agatoTca Ha naHenu ceoncTs Pb.

CeoiicTEa CTH
v =
- = Al |

w [lapameTps
CoxpaHeHWe CoCTORHMA Het e

YoTaeka 1
w [lpouee

KormmeHTapiA

CoxpaHeHWe COCTORHWAA
CoxpaHAeT BHYTDEHHEE COCTOAHWME KOMMNOHEHTE B
SHEQrOHE33BMCHMMON NaMATH

PucyHok 6.78

6.2.4.3 UHKpemeHTHbIN cyeTuuk (CTU)

WHkpemeHTHbIN cyeTvmk (CTU) ncnonbayetcs Ana noacyera yvcna nMnynbcoB, Npuxoasiux Ha Bxopg, C. Ha Bbixoae
Q c4yeTuMKa NOABUTCS MMMYIbC CUTHaMNa JIorm4eckomn «1», ecnm Yncno Npuxogsawmx Ha BXO4 UMMNyNbCOB AOCTUTHET

ycTtaHoBneHHoro 3HavyeHust Ha Bxoge N (N — ycraBka).

V1 >_T )

CTu1

Q—<_ Q|

V.

|z:l:lf.'>

0

PucyHok 6.79

Pa60Ty CYETYMKa NOACHAET nNpuBeaeHHaa Ha pUCYHKEe HMXe amnarpamMmma.
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12 345 N
sxon1 ] [][]]] [
A INENENEN t
B R
xon ¢
Boixopn Q)
t

PucyHok 6.80

NMPUMEYAHUE
Bnok 3anuck B ®b ana CTU He paboTtaeT. Bmecto CTU pekomeHayeTcs NCnonb3oBaTb YHUBEPCANbHbIV

c4yeTtunk CTN 6.2.4.2.

[onyctumbln gnanasoH 3HadeHunin ymcna nmnynscoB N: ot 0 o 65535.

CyeTunk C6paCbIBaeTCﬂ B0 no nepegHemy (prHTy nMmnynbca Ha Bxoae R.B Cny4yae ogHOBPEMEHHOIo NoCTynneHna
CUrHanoB Ha BXOAbl MPUOPUTETHBIM ABNAETCA CUrHan Bxoaa R.

Yucno umnynbcoB N 3agaetcs Ha naHenu ceoncTs ®b.

CeoiicTea CTU
= A
- = l|
w [lapameTps
| Yeraska [l
v [lpouee

KormeHTapuiA

Ycraeka
3anaeT yoTaBky

PucyHok 6.81
6.2.5 PerynsaTtopbl

+ MA-perynatop (PID) 6.2.5.1

6.2.5.1 NA-perynsitop (PID)

PID1

Enable >_T . = = x}; @

SP > P

MNO-perynatop ucnonb3yeTcs Ans peanusaumym MNponopumoHanbHO-UHTerpanbHo-guddepeHumansHoro (ML)
3aKOHa perynmpoBaHus.

PucyHok 6.82
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®yHKumoHanbHbIN 6nok MUO-perynatopa

3apaHue |+ WcnonHutensHoe
—_— 1 AL | OrpaHnumutens > .
YyCTPOMCTBO
PucyHok 6.83
Bxoabl 6noka
Tabnuua 6.1 — Bxogbl 6noka
Ha3saHue Tun OnucaHue 3HayeHus
E Bynesckun PaspelueHmne Ha paboTty 6rnoka. B BbIkno4eHHOM 0 — BblkntoueH;
COCTOSIHMM Ha BbIXof 6roka nogaeTcst 3HaveHue, 1 — BknoueH
3aJaHHOE B CBOWCTBE «BbIXOAHAs MOLHOCTb»
Pv C nnaBatowien | TekyLiee 3Ha4YeHMe perynnupyemon BenUUYnHbI
3anaTon
Sp C nnaBatowien | 3agaHHOe 3HAYEHUE perynmpyeMon BenymHbI
3anaTon
Bbixoabl 6noka
Tabnuua 6.2 — Bbixoabl 6noka
HasBaHue Tun OnucaHue 3Ha4vyeHusn
Pwr C nnaBatwuienn | BbixogHas 0...100
3anaTon MOLLIHOCTb, %
CBoucrBa
Tabnuua 6.3 — OnucaHne cBOUCTB
HasBaHue Tun OnucaHue 3HaveHus
Pexum pabotbl | Bynesckuin Pexvmbl paboThl perynsitopa: 0 — Harpeatens;
perynaTopa *  pEexXum «HarpesaTenby, 1 — XonoaunbHwk
ucnonb3yercs Ansi
yrnpaBrneHns
NCMOSTHUTENBHBIMY
MexaH1u3mamu,
BO34ENCTBNE KOTOPbIX
NPVBOAMT K POCTY
3HaYeHWs perynupyemon
BESTNYUHbI;
*  PEXUM «XONOAUIBHUKY,
ncnonb3yetcs ans
yrnpaBrneHns
WCMOSTHUTENBHBIMU
MexaHu3mamu,
BO30ENCTBUE KOTOPbIX
NPVBOAMUT K CHXXEHUIO
3HaYeHWs perynupyemon
BENNYUHBI
BbixogHas C nnaBaroLlen BbixogHast MOLHOCTL B 0..100
MOLLIHOCTb 3ansToun BbIKIMOYEHHOM COCTOSIHUM, %
Oudbdepen- C nnasatoLuen OuddepeHumansbHbIn
LmanbHbIn 3ansaTon KO3 PULMEHT C KOTOPbLIM -3,402823E+38...3,402823E+38
K09 pUUMNEHT pabotaet M1
WHTerpanbHbin | C nnasatoLLemn WHTerpanbHbIn KO3 MOULNEHT C
KoadhPMUMEHT | 3ansTon KoTopbiMm pabotaet MNMNA —3,402823E+38...3,402823E+38
Mponopuuo- C nnaBatoLen MponopuunoHanbHbIn
HanbHbIN 3ansaTon KO3(PPULMEHT C KOTOPbLIM 0...100
Ko hULMEHT pabotaet ML
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MpogomkeHue Tabnuubl 6.3

HasBaHune Tun OnucaHwue 3HaueHusn
MuHnmanbHasa | C nnasatollen HwxHee orpaHuyeHne
MOLLIHOCTb 3anaTon BblAaBaemMon MoLwWwHocTH, % 0...100 (20)
(3Ha4eHune no
YMOJYaHUIO)
MakcumansHas | C nnaBatoLlem BepxHee orpaHnyeHune
MOLLHOCTb 3ansATon BblgaBaemown MoLlHocTU, % 0...100 (80)
(3Ha4eHune no
YMOn4aHumio)
3anyck AHP Bynesckun MNepemeHHasn, koTopas reHepupyeT |0 — CTon;
3anycKk aBTOHaCTpPOWKM perynatopa | 1 — 3anyck
B Cry4yae nogaydv 3HavyeHns «1».
3HadeHne gaHHOM NepeMeHHOMN
3a4aeTcsd ¢ NOMOLLbIo Brioka
«3anuck B Pb»
ABTOHacTpounka
W R

AsToHacTpoiika M[-perynsatopa NPpoBOANTCA C NOMOLLbI0 BrokoB YTeHns v 3anuey OB 3.3.6 (L, [CJ+).

[lna 3anycka aBTOHaAcCTponkn cnegyet fobaentb 6rok 3anucb B ®B v npuesasatb ero k nepemeHHon 3anyck AHP

MNAO-perynatopa.

Enable -

t-n

147

PID1
e [ Pt 5]
5
[ P
Wrnte to FB Read from FB
Write to FB Read from FBE
Whte to FB Read from FB
Wnteto FB Read from FB
Write to FB
Wnte to FB
Wnte to FB
PucyHok 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 3agaBaTb C Momolybko Grnoka 3anucb B @B, kak nokasaHo Ha
pUCYHKe Bbllle, MMb0o HacTpanBaTb Ha NaHerny CBOMCTB.

C nomouybto 6riokoB YteHne ns ®b cumTbiBalOTCA 3Ha4YeHUs napaMeTpoB PaccuyuTaHHbIM NPONOPLUOHANbLHbLIN
koadppmumeHT, PaccuuTaHHbIA MHTeErpanbHbii  Ko3adcuumeHT, PaccuuTaHHbIn AuddepeHUnanbHbIN
Ko3adppuumeHT 1 Pnar OKOHYaHUA aBTOHACTPOMNKMW.

[nsa ctapTa aBTOHACTPONKM cneayeT nofgaTe curHan norndeckon «1» Ha sxog E.

Mo 3aBeplieHUM npouecca aBTOHACTPOWMKU ANA  YTeHUA [OCTYMHbl HOBble 3HavyeHUs1 KO3(MMULMEHTOB:
PaccuuTaHHbIM nponopuuoHanbHbIn KO3 chuumeHT, PaccuutaHHOe BpeMs UHTErpupoBaHus 1
PaccuutaHHoe Bpems audcepeHunpoBaHua. MNapameTp ®Pnar oKOH4aHUA aBTOHACTPOWMKMU BLICTaBNSAETCA B
3Ha4eHue nornyeckon egnHuubl. Ecrnv nocne aBToHacTpoiku cbpocute Bxoq 3anyck AHP B 3HaueHue normyeckoro
Hyns, To cOpocuTca 1 conar OKOHYaHus.

BHUMAHUE
z ' \ | dnar okoHYaHUA aBTOHACTPOWMKN HAXOAUTCHA B COCTOSAHUM NOrMYECKO eauHULbI OOUH LUK,
Ecnu cbpocutb Bxog 3anyck AHP B 3HayeHue NOrM4eckoro Hyrnsi [0 OKOHYaHWMs HaCTPOWMKM, TO MNpOLEecC
OCTaHaBIMBaeTCcs, corar OKOHYaHUS He BbICTABMSETCS, HOBbIE 3HaYEHMS KO3(PPULMEHTOB HE BBIYUCTIAIOTCS.

Bo BpeMA npouecca HaCTp017IKI/I Ha BbIXO4 I'II/I,EI,-perynﬂTopa nogaeTtca TecTtoBasd MOLIHOCTb, OrpaHun4yeHHas
3Ha4YeHnaAMn napameTpoB MakcumanbHas MOWHOCTb  MMHUManbHas MOLWWHOCTD.

lNocnepoBaTenbHOCTb aBTOHaCTpOVIKM Anda pexunma « HarpeBaTenb»:

1. Tekyllee 3Ha4yeHe MeHbLLE YCTaBKK, Ha Bbixog 6roka nogaeTca MakcumasbHasi MOLLHOCTL (B
COOTBETCTBUM C HACTPOMKamu).

2. Kak TonbKo Tekyllee 3HayeHue cTaHeT Gonblue YCTaBku, Ha Bbixof 6rioka nogaeTcs MUHUMarnbHas
MOLLHOCTb.

MoBTOpeHue waroB 1 1 2 ewle 0anH pas.

PaccuntanHble napameTpsl [MU[-perynaTopa nogaTcs Ha COOTBETCTBYIOLLME BbIXOAbI, U BbICTaBNSAETCA
donar OKOH4YaHUS.

Ecnu B HacTpoikax yka3aHO 3Ha4yeHWe MaKCMMaribHOW MOLLHOCTW, NMPU KOTOPOW HEBO3MOXHO OOCTUYb YCTaBKW,
NpoLIeCC aBTOHACTPOMKN HE 3aKOHYMTCS, MOKa OH He ByaeT cOpOLLEH BPYUHYIO.

6.3 Makpochbl npoekTa

Pasgen Makpocbl npoeKkTa CoAepXUT CO3[AaHHble MOMb30BaTeneM WM 3arpyXeHHble C MOMOLLbK MeHemkepa
komnoHeHToB 3.10 MakpochI.
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BUOnMoTEKS KOMMOHEHTOE B x
gl & X

Makpocbl npoexKTa M

= Macros 1
OToyToTEYET

= Macros 2
OTcyTcTEYET

f}{ DyYHKUMA
'Fb DyYHKUNOHANbHBIR Dok

M Maxkpocol npoekTa

PucyHok 6.86

Ons nobasneHus MakpocCa B MNpPOEeKT crnenyet nepetawntb MakpoCc M3 naHenm Bbubnuorteka KOMMNOHEHTOB 2.3 Ha
XOnnCT.

1 b X || BMONMOTEKE KOMNOHEHT OB L B x
g il & X
B N T | - Makpochbl NnpoeKTa M

i W Macros 1

P — - . OtcyTcTByer
| Macros 1 | : -
i— ----- _p——— i 0 —~ Q2
el |1 BooMbw -
= Macros 2
o Oroyroteyer
— Q3
] B e
04 fb DYHKLWOHANBHBIR Bnok

M Makpochl npoekTa

o B 1Y
PucyHok 6.87

YTto0bbI yoanutb MakpocC U3 naHenu, cnenyet BblAeNnnTb Hy)KHbII7I MaKpOC N HaXaTb Ha KHOMKY x

PekomeHaaLmm no co3gaHnio MakpocoB NpuBeaeHsbl B pasgene Pabota ¢ makpocamm 3.11.

6.4 PyHKumMA Ha ST

Ecnu B npoekTe co3gaHbl pyHKLMK Ha a3bike ST 3.12.1, oHM OyayT AOCTYNHbI B OMONMoTeke KOMMOHEHTOB.
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BMBNMOTEeKa KOMNOHEHTOB 8 x

8- il &

@DYHKLUMK Ha ST v

== function1

== function2

X oynkums

fb @yHkumonanshblii 6nok
M Makpocel npoexra

X" oyHkunm Ha ST

i

PucyHok 6.88

MecTta ucnonb3oBaHuA (pyHKUUMK
[ns npocmoTpa Bce MECT UCMONb30BaHWs PYHKLMMW Criegyer:

1. Haxatb [MKM Ha ums dyHKuun.

2. Bblbpatb nyHKT %] MokasaTk MecTa MCNONbL30BaHMS. ...

BMBAMOTEKa KOMNOHEHTOB B ox | .

g il &

| @yHKuUumM Ha ST ol

&  Pepaktupoeate dyHKUMIC

. ¥ ¥aanuTe KOMNOHEHT
== function2

X oynkums
fb @yHkumonanshblii 6nok
| M Makpocei npoexra
X" oyHkunm Ha ST
|

PucyHok 6.89

@ [MoKazaTe MECTa MCNOARICEAHKMA...

B HMXXHEeN YacTu okHa oTKpoeTcst NnaHens Mecta ucnonb3oBaHusA (PyHKUUN, HA KOTOPOM 0TOBpasaTca

MecTa UCMonb3oBaHWs DYHKLMKN Ha CXeMe U B pedakTope pyHKLUUIA.
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MeCTa MCNoNB30BaHMA @yHKUMK functionl

function12

| PyHKLMM
function2[line 10, pos 17]: function2 := function1{inputVariable):

PucyHok 6.90

3. Haxatb NKM Ha cTpoKy ¢ MECTOM MCMONb30BaHUS (PYHKLMK.

4. BblbpaTb MNYHKT g MepenTN K MECTY UCNOSIb30OBAHMS.

MecTa Mcnons3o8aHKA dyHKUMK functionl
—}. Cxema
function11
function12
—} PYHKL MK
functionZ[line 10. pas 1/]: functionZ = function1iinputVanab | Mepeiit k mecTy ucnonbsoeais

) OBHOBWTL BCE MECTE MCMOALSOE3HNA F5

PucyHok 6.91

<D0|<yc CMECTUTCA B MeCTa UCNoib30BaHNA d)yHKLJ,VIVI Ha CXemMme uinn B pegakrtope d)yHKU,I/II/I.

NMPUMEYAHUE
|I| [sorHon knuk JIKM npnBoguT K TOMY Xe pesyrnbrary.

Ecnu B xoae paboTbl C NporpamMmmon MecTa UCMNonb30BaHUs PyHKLUMN M3MEHNNUCH, crieayeT o6HOBUT naHernb MecTta
Mcnonb3oBaHUA OYHKLNK:

1. Haxartb MNKM Ha niobyto cTpoky naHenw.

2. BblbpaTb NyHKT ) OGHOBMTL BCe MeCTa MCMONb30BaHMS.

Mepexopn Kk peaakTopy pyHKLUN
[ns nepexopna k PegakTopy pyHKuun 3.12.1 crnegyer:
1. Haxatb NMKM Ha umsa dyHKumn.

2. BblbpaTb NyHKT PepakTupoBaTthb (hyHKLMIO.
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BMBNWMOTEKA KOMNOHEHTOB = x|
g::v .l ﬁ_“ .....
| @yHKuUuM Ha ST il A

E Mokasate MecTa MCNoAL3CEaHWA. ..

#  Pegaktupceate dyHKUNID

¥ ¥aanuTe KoMNOHEHT

== function2

X oyuxkums L

fb eyHkumoHanbHbIl 6ok

M Makpochl npoexra

X @YHKLIMK Ha ST

| SRR
PucyHok 6.92
OTkpoeTcs peaaktop dyHkuum 3.12.1.
YnaneHue cyHKumK
[ns yoaneHusa yHKUMKM U3 NpoeKTa cnegyer:
1. Haxatb KM Ha ums dyHkuun.
2. Bbibpatb NyHKT YAanuTb KOMMOHEHT.
BuBNMOTEKa KOMNOHEHTOB e
8-l
@yHKUMK Ha ST | .

@ [MoKazaTe MECTa MCNOARICEAHKMA...

&  Pepaktupoeate dyHKUMIC
2 YnanuTe KOMNOHEHT

=== function2

X oynkums L

fb ®ynkumonaneHwii 6ok

M Makpocel npoexra

X' @®YHKLIMK Ha ST

e SR

PucyHok 6.93
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NPEAYNPEXOEHUE
@ Ecnn doyHKUMA ncnonb3yeTcs Ha cxeme u/unm B Apyrux MyHKUMSX, yaaneHne MOoXeT NpuBecTy K
oLImnbKam KoMNUAALMA.

6.5 dyHKUMOHaNbHbLIN 6NOK Ha ST

Ecnu B npoekTte cosgaHbl yHKUMOHanNbHble 6rokn Ha sasbike ST 3.12.2, oHu 6yayT OOCTYMHbI B Gubnuoteke
KOMMOHEHTOB.

BMBNMOTEeKa KOMNOHEHTOB

8- il &

@OyHKUMOHaNbHbIe 6noku Ha ST "

£T1 functionblock1

£T1 functionblock2

X oynkums
fb ®yHkumoHanbHBIN Gnok
M Makpocel npoekra
T
fX' ®ynkumm va ST

o' OYHKLIMOHANbHBIE GMOKKW Ha ST

PucyHok 6.94

MecTta ncnonb3oBaHnsA PyHKLMOHANbLHOro 6noka
,U,J'Iﬂ NpoCMOTpPa BCEX MECT UCIMOJ1b30BaHUA (*)yHKLI,VIVI cnenyert:

1. Haxatb MKM Ha umsa dyHKUmoHansHoro 6rnoka.

2. BblbpaTb NyHKT *‘E MokasaTb MecTa UCMONIb30BaHMA. ...
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BUBNMOTEKa KOMNOHEHTOB

3~ il &

®yHKUNOHaNbHbIe 6ok Ha ST 7 |
I
8 functionblock1 47 [loKa3aTE MECTE MCMOABSOEEHMA...

#  PenakTupoeaTe byHKUMOHAREHEIR Brok

¥ ¥paEMTE KOMOGHEHT

£T1 functionblock2

X oyuxkums

fb oyukumonanbhbiii 6ok
M Makpocel npoexra

X" oynkumm na ST

o’ DOYHKLWOHANbHBIE GM0KK Ha ST

PucyHok 6.95

B HWxHel yacTu okHa oTkpoeTcs naHenb MecTta Mcnonb3oBaHUA PyHKLMK, HA KOTOPOW oToBpasaTes
MecTa MCNonb30BaHUs hyHKLMKN Ha CXEME U B peaKTope.

MeCTa MCNonB30BaHWA dyHKUMOHaNEHOro 6noka functionblock2

-1 Cxema
functionblock2
functionblock22
functionblock23

PucyHok 6.96
HaxaTtb NKM Ha cTpoKy ¢ MECTOM UCMNOMb30BaHUA yHKLNOHANbLHOro 6roka.

BbibpaTtb nyHKT g MepenTn K MECTY NCMNONb30BaHUA.

MecCTa Mcnone3osaHua @yHKUMOHaNneHoro 6noka functionblock2

=} Cxema

1
functionblock _El MNepelT K MECTY MCNCAES0EIHMS

) OBHOBWTL BCE MECTE MCMOALSOE3HNA F5

functionblock

PucyHok 6.97
®okyc cCMeCTUTCS B MeCTa UCMOoNb30BaHNs (OYHKLMOHANbHOro 6rioka Ha cxeme unu B pegakrope.

NMPUMEYAHUE
|I| [BonHon knuk JIKM npuBoauT K TOMY Xe pesynesrary.
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Ecnu B xoge paboTbl C nporpamMmor MecTa WMCMNONb30BaHWUs QYHKUMOHAmNbHbLIX OMOKOB W3MEHWNUCb, Crnepyet
06HoBUT NnaHenb MecTa ncnonb3oBaHus PYHKLMOHANIbHOIO GJl0Ka:

1. Haxartb NKM Ha niobyto cTpoky naHenw.
2. Bblbpatb nyHKT ) OBHOBUTL BCE MECTa UCTONb30BaHUA.

Mepexopn k peaakTopy (hbyHKLUMOHaANbLHOro 6rokKa

Insa nepexoga k PegakTtopy dyHKUMOHanbHoro 6rnoka 3.12.2 cnegyer:
1. Haxatb NMKM Ha umsa dyHKumn.
2. Bbibpatb nyHKT PegakTupoBaTh (pyHKLNOHANbHbIN GNOK.

BMBNMOTEKA KOMMNOHEHTOB

vl &

DyHKUMOHaNbHbIe 6noKkKn Ha ST i’

| @ functionblock1

E Mokasate MECcTa WCNOAESCEaHWA. ..

#  PegakTupoBaTe GyHKUMOHANEHEIR BA0K

T . ¥panuTe KOMNOHEHT

X ®ynxkums

fb @oyukumonanbHbiii 6rok
M Makpocel npoekra

X' @yukumm va ST

o'’ @OYHKLIHOHANbHbIE 6N10KM Ha ST

PucyHok 6.98
OTKpoeTca pefakTop yHKUMOHanbHoro 6rnoka 3.12.2.

YaaneHue hyHKUUN

[nsa ynaneHus yHKLMM N3 NpOEKTa crieayer:
1. Haxatb NMKM Ha nma gyHKumm.
2. BblbpaTb NyHKT YAanuTb KOMMOHEHT.
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BMBNUOTEKa KOMMNOHEHTOB =

e il &

| ®@yHKUuM Ha ST ol

&7 [oKasaTk MecT2 MCNOAE30EZHMA...
#  Pegaktupoeate dyHKLMD

R ¥ ¥aanuTb KoMNOHEHT
== function2

X oyuxkums
fb eyHkumoHanbHbIl 6ok
M Makpocel npoekta
X" oyHkumm na ST
|
PucyHok 6.99

NPEAYNPEXOEHUE
CD Ecnu cpyHKUMS ncnonb3yeTcs Ha cxeme u/unu B Apyrux YHKUNSX, yaaneHne MOXET NpUBECTM K
oLmnbKamM KOMNUMSLIUN.

6.6 AnemeHTbI ynpaBneHus

* MeTka 6.6.1;

+ Bgopa/BbiBog (int/float) 6.6.2;

» Bgoga/BbiBog (Boolean) 6.6.3;

*  [OunHamun4yecknin TekcT 6.6.4;

*  KombuHuposaHHbIN cnncok (ComboBox) 6.6.5.

6.6.1 MeTka

OnemeHT MeTKa npegHasHa4vyeH ana pasmMmeweHna TeKCToBoro 6noka B CTPOKe 3KpaHa.

Hactpowka cBoncTB

[ns KoppekTHOro oTobpaxkeHus Ha akpaHe nNpubopa credyeT ykasaTb KOOpAUHaThl pacnofioXXEHUS U BBECTU TEKCT
Ha NaHenun CBOWCTB.
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CeolcTea MeTkal

EIN
KoopmHans
X 3
Y: 0
+ [lapameTps
TewecT TekecT

w1

Nmaa

MakcimansHan ONWHE ZNeEMEHTA

PucyHok 6.100

KoopauHaTtbl
[na pacnonoxeHust NnepBoro CMMBOMa aremMeHTa no ocaM X 1 Y crnegyeT ykasaTb koopauHatbel. 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 koopauHaT (Uenoe 4YMCro) MOXHO 3adaTb B BbiMagalwolleM MeEHI B CTpoke koopauHatel (X u Y
HaCTpanBarTCH OOUHAKOBO):

+  KoopmHan
3 v
i 1]

PucyHok 6.101

B Bbinagarowem MEH MOXHO BbI6paTb cnocob 3apaHus KoopAuHaT. KOHCTaHTa UM nepemMmeHHas. Ons Bbl60pa
HEN3MEHHOIO pacnosioXKeHuA anemMeHTa cnenyert ykasatb 3Ha4eHune KoopaunHatbl B nore BBoaa.

Ona cospaHus Gerywien CTpoku crnegyeT BbibpaTb BapuaHT lMepemeHHas 1 HaxaTb kHoMKy Bbi6op. OTkpoeTcs
Tabnuua nepemeHHbIX 5, B Hew crnegyeT BbIbpaTh MepeMeHHy0 LienoYncreHHoro Tuna, kotopas byaet onpeaensTb
3Ha4yeHue KoopauHaThbl, U HaxaTtb kHonky OK. BeibpaHHas nepemeHHas byaeT otobpaxaTtbes B none BBoga:

KoHcTaHTa

[a] BbiGop

PucyHok 6.102

MapameTpbl
+ TekcT — B none BBOAUTCH TEKCT, KOTOPbIN ByaeT oTobpaxaTtbcsa Ha akpaHe npubopa. [nvHa Tekcta He
[OOJMKHA NPEeBLILWATL 3HAaYeHNe, ykasaHHoe A5is napamMeTpa QnuHa.
+ [OnuHa — MakcMmarnbHoe KONnmM4yecTBo 0ToOpakaembiXx CMMBOJIOB Grnoka.
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CeoicTea MeTkal -
51|
KoopmHam
kS [wvar]
Y: 1
v [NapameTpo
TewecT Texcrd
6
Omma
MakcumansHaa gnuHa snemMeHTa

PucyHok 6.103

OT1ob6paxeHune
B pepaktope 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
LLeNOYNCEHHOM U BELLEeCTBEHHON NepeMEHHON.

HacTtpouka cBoncTs

[ns koppekTHoi paboTbl aNeMeHTa criedyeT ykasaTb KOOPAMHATLI PACMONOXEHUS U HACTPOUTL NapameTpbl BBoaa/
BbIBOJlA 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 BolBpaHa = ..
Tun nepemenHoin  BellecTBeHHLIA
2Hakos 3
Mocne =anaToi 1
TekcT oo
TekcT nocne
Pepakmipyemo Oa
Orna 5
MNepemenHan

[lepemenHan anA oTofpaxeHuA

PucyHok 6.105

Owvana3oH

° KOHTpO.ﬂb — OorpaHn4yeHune 3Ha4eHund, KoTopoe nornb3oBaTtenb BBOOUT C nuueBon NnaHenn an6opa.
OrpaHqueHme HE pacnpocTpaHAeTCcd Ha 3Ha4YeHune, nosiy4yeHHoe B Xxoae paGOTbI nporpamMmmbil;

* MaxcumyM — MakcumarnbHoOe 3Ha4YeHue napamMeTpa anda seBoaa,

* MVIHMMyM — MUHMMarbHOEe 3Ha4YeHne napamMmeTpa anda sBoaa.

KoopauHaTtbl

[ns pacnonoXxeHus NepBoro cumBona anemeHTa no ocam X n 'Y cnegyeTt ykasaTb koopauHatbl. OTcHeT koopavHat
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, yCTaHOBMNEHHOro B peaktope
3KpaHoB).

3HayeHMe KoopaMHAaT (Lenoe 4Yucro) MOXHO 3afdaTb B BbiNadalolleM MeH B CTpoke koopauHatel (X un Y
HacTpanBatoTCsi OAMHaKOBO):

+  KoopmmHans
3 v
Y- 1

PucyHok 6.106

B Bbinagatowem MeHto MOXHO BbibpaTb cnocob 3agaHusi KOOPAMHAT: KOHCTaHTa Unu nepemeHHas. [ns BbiGopa
HEM3MEeHHOro PacrooXeHWs aNeMeHTa crieyeT ykasaTb 3Ha4eHe KOOpAMHaThI B Nnosie BBoAaA.

[na cospaHua Gerywien cTpokn crneayet BbiopaTe BapuaHT lMepemeHHaa n Haxatb kHonky Bbibop. OTkpoertcs
Tabnuua nepemeHHbIX 5, B Hel crieqyeT BblOpaTh NepeMeHHy0 LIeNoYMCneHHOro Tnna, kotopas dyaet onpeaensaTb
3Ha4YeHne KoopamMHaThbl, U HaxaTtb kHonky OK. BbibpaHHas nepemeHHasi byaeT otobpaxaTbcsi B norne BBoa:

KoncTaHTa

o Tlepemennan [a] BriSop

PucyHok 6.107

MapameTpbl

* TMepemeHHaas — NpuBs3Ka K NepeMeHHON NpoekTa (LerNoYnCIIEHHON UK C NnaBatoLwen Toukown). s
BbIOOpa NnepeMeHHon cneayeT HaxaTb KHOMKY «...» U BblbpaTh B Tabnuvue nepeMeHHbIX 5;
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*  Twun nepemeHHON — BbIGOP TUNa NEPEMEHHON: LIeNIOYMCIIEHHbIN UKW BeLLeCTBeHHbIA. Ecnn nepemeHHas
elle He nNpuBs3aHa, TO HeobxoaMMo 3agaTthb TUM;

+ 3HakoB — CyMMapHOe KONM4eCcTBO OTOOpakaeMbIX 3HAKOB 40 U NOcre 3anaTon;

+ MNocne 3ansaToN — KONMYECTBO 3HAKOB NOCIIE 3anATON: A0 6 3HAKOB UK oNpeaensaeTcs aBToMaTuyYecku
(ABTO). Bonee nogpobHyto nHOpMaLMIo YiTanTe B pykogodcmee Mo 3Kcrilyamauyuu npubopa;

+ TekcT A0 — TEKCT CreBa OT YMCMOBOro 3HAYEHUS;

+ TekcT nocrne — TeKCT cnpasa OT YUCMOBOro 3HAYEHUS;

* Pepaktupyemo — ecnv BeibpaHo la, TO 3Ha4eHne NPMBA3aHHON NEPEMEHHON MOXHO U3MEHSITb C
NMOMOLLbIO KHOMOK Ha nnueBon naHenun npnbopa;

+ [nuHa — obwan makcmanbHas AnvMHa Nons, BKYaoLwas TeKCT 40 U Nocne 3HaYeHUs NepeMeHHON n
CaMo 3Ha4YyeHne nepemMeHHoNn.

w  [manasod
KoHTpone Na
Mak.curayna 65535
MiaHIryra 0

» KoopmHams
X 0
L 0

w  [lapameTpo
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 penakTope akpaHoB oTobpaxkaeTcs, kak byaeT BoirmsageTs anemeHT BBoa/BbiBoA (int/float) Ha akpaHe npubopa.

=
ol =+ 00 0 Cc¢

-

7

=

PucyHok 6.109
6.6.3 Beoa/sbiBop (boolean)

OnemeHT BBoa/BbiBOA (boolean) npeaHasHaveH ANs BbIBO4A HA 3KpaH UIM YTEHUS! C 3KpaHa 3HayYeHus1 OyneBckon
nepemMeHHOMN.

HacTtpounka cBoucTB

[nsa koppekTHOM paboThl anemMeHTa cnegyeT ykasaTb KOOpAMHAThl PacnonoXeHUs U HacTpouTb NapaMeTpbl BBoaa/
BbIBOJA 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 cnenyet ykasaTtb KoopAuHaThbl. OTtcyert KoopaunHat
no obenm ocam HauymHaeTcs ¢ 0:

* Mo ocu X — crieea Hanpaso ot 0 o 15 (B 3aBMCMMOCTM OT CBOWNCTBa [AnuHa);
* Mo ocu Y — cBepxy BHM3 (B 3aBMCMMOCTM OT KONMYECTBA CTPOK 3KpaHa, YCTaHOBINEHHOIO B pefakTope
3KpaHoB).

3HadyeHne koopauHaT (Lenoe 4ucrio) MOXHO 3agaTh B BbiMafallemM MEHK B CTpoke koopauHatbl (X u Y
HacTpanBaloTCA OOUHAKOBO):

w  KoopmHamn
3 v
i 1]

PucyHok 6.111

B BbinagatolemMm MEH MOXHO Bbl6paTb cnocob 3apganHus KoopAuHaT:. KOHCTaHTa UM nepemMmeHHas. Ons Bbl60pa
HEeNn3MeHHOro pacrnonoXeHua arneMeHTa crneayeT ykasaTb 3Ha4eHne KoopanHaTthl B nofie Beoaa.

[na co3paHua Gerywien cTpoku crneayeT BbiopaTe BapuaHT MepemeHHaa n Haxatb kHoOnky Bbibop. OTkpoertcs
Tabnvua nepeMeHHbIX 5, B Hel cnegyeT BbibpaTb NepeMeHHyI0 LenoYMCeHHoro Tuna, kotopas byaet onpegensatb
3Ha4eHue koopanHaThbl, U HaxaTtb kHorky OK. BeiGpaHHasi nepemeHHas 6yaet otobpaxaTbcs B nose BBoAaA:

KoncTaHTa

a T'le [a] Brifop

PucyHok 6.112

MapameTpbl

+ [lepemeHHass — npuBs3Ka K OyneBckown nepeMeHHoN npoekTa. [ns Bbibopa nepeMeHHoN crieayeT HaxaTb
KHOMKY «...» U BbIBpaThb B Tabnuue nepemeHHbIX 5;

* TekcT «True» — TEKCT, COOTBETCTBYHOLLNA 3HAYEHWNIO NEPEMEHHON, paBHOM «1»;

* TekcT «False» — TeKCT, COOTBETCTBYIOLLNIA 3HAYEHUIO NEPEMEHHON, paBHON «0»;

+ TekcT 4O — TEKCT crneBa OT BbIBOANUMOIO 3HAYEHUS;

+ TekcT nocrne — TEKCT cnpasa OT BbIBOOUMOTO 3HAYEHWS;

+ PepakTupyemo — ecnv BeiGpaHo 3HayeHve [la, To 3Ha4eHne NpUBSA3aHHON NEPEMEHHON MOXHO U3MEHSTb C
MOMOLLIbHO KHOMOK Ha NyLeBow naHenu npnbopa;

+ [OnuHa — obLias MakcumanbsHas OfIMHA Nors, BKYaloLwas TeKCT 40 M MOCHe 3HaYeHUs MepPeEMEHHOM U
CaMO 3HayeHve NepeMeHHON.
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OT1obpaxeHune

CeoicTea BeoafBoieog (Boolean)2 O

MEEINE)

v  Koopmmans
X 0
Y 0
v [apametpo
MNepemenHan < He Buifpana =
Tewet "True" Pyy
Tekct "False” Aao
TekcT oo Pesm_
Tekct nocne !
Pepakmipyemo Oa
11
Oma

MakcuManeHaa onHa snemMeHTa

PucyHok 6.113

B penakTope akpaHoB oTobpaxkaeTcs, kak OyaeT BbirmsaaeTb anemeHT BBoa/BbiBoa (boolean) Ha akpaHe npubopa.

6.6.4 [InHaMn4ecKnm TeKcT

PucyHok 6.114

AnemeHT JIUHaAMUYeCKUI TeKCT NpeaHasHadeH AN BbiBoAa Ha 9KpaH npubopa oaHON U3 HECKOMbKUX TEKCTOBLIX
CTPOK B 3aBUCUMOCTU OT 3HAYEHUSI NPUBSA3AHHOW NepeMEHHON.

HacTtpouka cBoncTB

[nsa koppekTHOro otobpaxeHus Ha akpaHe npubopa cnegyeT ykasaTb KOOpAWHATbI PACNONOXEHNs] U BBECTU TEKCT

Ha NaHenu CBOWCTB.
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CeONCTEa JMHEMAYECKMIA TEKCT2

BN
+  Koopmans
X: 5
Y- 0
v [lapameTpm
MNepemenHan < He BhifpaHa =
Cnvcok cTpok < PepakipoBats =
O TekcT
5
Omana

MakcumaneHas anvHa snemMeHTa

PucyHok 6.115

KoopauHaTtbl
[na pacnonoxeHnst NnepBoro CMMBOMA arieMeHTa no ocsaM X 1 Y crnegyeT ykasaTb koopauHatbel. OTcYeT koopamHat
no obenm ocsim HaunHaetcs ¢ 0:
* no ocu X — cresa Hanpaso oT 0 o 15 (B 3aBMCMMOCTM OT CBONCTBa [AnuHa);
* M0 OoCK Y — CcBEPXY BHW3 (B 3aBUCMMOCTM OT KONMYeCTBa CTPOK 3KpaHa, yCTaHOBIIEHHOMO B pedakTope
3KpaHoB).

3HaveHne koopauHaT (Uenoe 4YMCro) MOXHO 3ajaTb B BbiMagalwollemM MeHH B CTpoke koopauHatel (X n Y
HacTpanBarTCSH OOUHAKOBO):

v  KoopaHans
3 v
i 1]

PucyHok 6.116

B BbinagarolemM MEH MOXHO BbI6paTb cnocob 3apgaHus KoopAuHaT. KOHCTaHTa UM nepemMmeHHas. Ons Bbl60pa
HEN3MEHHOI0 pacnorioXXeHnA anemMeHTa cnegyet ykasaTb 3Ha4eHune KoopaunHatbl B nofe BBoaa.

Ons cospaHus Gerywien CTpoku crnepyeT BbibpaTe BapuaHT lMepemeHHas 1 HaxaTtb kHOMKy Bbi6op. OTkpoeTcs
Tabnuua nepemeHHbIX 5, B Hew cnegyeT BbibpaTh NepeMeHHyI0 LieNnoYncreHHoro Tuna, kotopas byaet onpegenaTb
3Ha4yeHue KoopamHaThbl, U HaxaTb kHonky OK. BeibpaHHas nepemeHHas 6yaeT otobpaxaTtbCs B none BBoga:

KoHCTaHTE

[a] BbiGop

PucyHok 6.117

MapameTpbl

* lMepemeHHas — npuBA3Ka K LlenoYncrneHHon nepemMeHHon npoekta. [insa Bbibopa nepemeHHoN crieqyet
HaXkaTb KHOMKY «...» U BbibpaTb B Tabnuue nepemMmeHHbIX 5;

* Cnucok cTpok — Tabnuua, 3HaueHme CTPOKN KOTOPOW BbIBOAMTCS Ha 3KPaH Nnpu cOOTBETCTBUMN HOMepa (Ne)
CTPOKM 3HAYEHWIO NPUBA3AHHOW LiernodncrneHHon nepemeHHon (MepemeHHasn). B ctonbue Cumeonos
yKa3bIBaeTCs KONMMYECTBO CUMBOJIOB B CTPOKE, MUKTOrPaMMa BOCKIMLIATENbHOIO 3Haka BbIBOAWTCS B Cryyae
NpeBbILLEHUS 3Ha4YeHUs napameTpa OnuHa;

+ [OnuHa — MakcumarnbHas anvHa nons. B cnyvae npeBbileHns AnnHbl TEKCT OyaeT oTobpaxaTbesi He
MOSTHOCTBHO.
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e | L P — B

CeOMCTEa JMHEMAYECKMIA TEKCT2 B
224l |
v NapameTpe:
MNepemeHHan < He BbllpaHa =
v cmposams v |
3HaueHWe Cirmeonoe

Pexm AsTo 10

Pesan 1 7

Pexam 2 7

Omen.

4]
0

OToGpaxeHune

PucyHok 6.118

B pegakTope akpaHoB oTobpaxaeTcs, kak OyaeT BbIrmageTb aneMeHT lJuHaMuyeckui TeKCT Ha aKkpaHe npmbopa.

P e X unu m

A B T 0O

I:I_.I

I:I_.I

PucyHok 6.119

6.6.5 Kom6uHmMpoBaHHbIM cnucok (ComboBox)

OnemeHT KombuHupoBaHHbIn cnucok (ComboBox) vcnonb3dyetca Ansg Bblbopa OQHOW CTPOKM M3 HECKOMbKMX
TEKCTOBbIX CTPOK KHOMKamMm npubopa v 3anncu B NPUBA3aHHYIO0 NepeMEHHYH0 3HaYeHWsi, COOTBETCTBYIOLLErO BbIOOPY.

Hactpowka cBoncTB

Ons KOppeKTHOVI pa60TbI ANneMeHTa crneayeTr ykKa3aTb KOOpAMHAaTbl pPacrnofioKeHusa W HaCTpOUTb MapamMeTpbl

nepemMeHHbIX 1 CTPOK Ha naHenn cBoWnCTBa.

CeoicTea ComboBox2

21 |
v  KoopmHams
X: 5
Y- 0
v  [lapameTpm
MNepemenHan < He BeIfipaHa
Cnvcok ctpok < PepakmvpoBate >
O TexcT
N
Omaia

MakcimansHan ONKHa 3NemMeHTa

PucyHok 6.120
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KoopauHaTtbl
[ns pacnonoxeHus NnepBoro cumeona anemeHTa no ocam X n 'Y cnegyeTt ykasaTb koopauHatbl. OTcHeT koopavHat
no obemm ocam HaunHaetcs ¢ O:
* 1o ocu X — cnesa Hanpao oT 0 go 15 (B 3aBMCMMOCTM OT cBONCTBa [ANuHa);
* Mo ocu Y — cBepxy BHU3 (B 3aBMCMMOCTM OT KONMYECTBA CTPOK KpaHa, YCTaHOBMNEHHOMO B pefakTope
3KpaHoB).

3HavyeHve koopauHaTt (Uenoe 4YMCro) MOXHO 3agaTb B BbiMagalwolWwemM MeHH B CTpoke koopauHatel (X n Y
HacTpanBaloTCA OAMHAKOBO):

+  KoopmmHans
3 v
i 1]

PucyHok 6.121

B BbiNagalolleM MeH0 MOXHO BbiGpaTh cnocob 3agaHus KoopauHAaT: KOHCTaHTa unu nepemeHHas. Onsa Bbibopa
HEeU3MEHHOro PacronoXeHWs anemMeHTa CreayeT yKkasaTb 3Ha4eHne KoopauHaThl B nore BBoa.

[na cospaHua Geryuien cTpoku crniegyeT BbiopaTh BapuaHT MepemeHHaa n Haxatb kHonky Bbibop. OTkpoertcs
Tabnuua nepemeHHbIX 5, B Hel criegyeT BblOpaTh NEPeMEHHYH0 LIENOYMCNEHHOro Tnna, kotopasi OyaeT onpegensaTb
3Ha4YeHne KoopamMHaThbl, U HaxaTtb kHonky OK. BbibpaHHas nepemeHHasi byaeT otobpaxaTbecsi B None BBoa:

KoHcTaHTa

a T‘I [al BuiGop

PucyHok 6.122

MapameTpbl

* MMepemeHHaa — NpuBA3Ka K LeNOYMCEHHON NepeMeHHoN npoekTa. [1nsa Bbibopa nepemMeHHoNn crieqyet
Ha)kaTb KHOMKY «...» U BblbpaTb B Tabnye nepemMmeHHbIX 5.

* Cnucok cTpok — Tabnuua, Homep (Ne) Kaao CTPOKU KOTOPOW CIYXXWT AN 3anncy B NPUBA3AHHYO
LLeMNOYMCIEHHYO NepeMeHHYo npu Bbibope 3Ha4YeHnA Ha gucnnee npubopa. B ctonbue CumBonoB
yKa3bIBaeTCs KONMMYECTBO CUMBOJIOB B CTPOKE, BOCKMMLATENbHbI 3HAK BbIBOAWUTCS NPW NPEBbLILLEHUN
3Ha4yeHusa napameTpa OnuHa.

+ [nuHa — MakcumarnbHas gnvHa nons. B cnyvae npeBbilWeHns AnvHbl TEKCT ByaeT oTobpaxaTbesi He

MOJTHOCTbHO.
CeoicTea ComboBox2 B8 x
= A
2l
v  KoopmHams ~
X 0
e 0
v [lapameTp
MNepemenHan < He BhifipaHa >
v cMpoBaTs >/
W= IHaueHwe Cwmeonos
1] B pexaara ABTO 12 ™
1 Yetanoerts Pexam 1 18 o
2 YeTanoerTs Pexaam 2 18 o
3 O nioynTe G
4 1]
PucyHok 6.123
OTo6paxeHune

B pepaktope akpaHOB oToGpakaeTcsl, kak OyaeT BeirmsgeTb aneMeHT KomouHupoBaHHbINM cnucok (ComboBox)
Ha aKkpaHe npubopa.
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D &€ X U M

A BTO

I:_I.|

PucyHok 6.124

6.7 Ba3oBble 311eMeHTbl

 TekcT6.7.1;
* WHgukatop 6.7.2;
« bap6.7.3;

e [OnHamundecknin TekcT 6.7.4;
« Baoa/BbiBoA int/float 6.7.5;

* BBoa/BbiBOg BpeMEHU 6.7.6;
» Bsoa/BbiBoa IP 6.7.7.

6.7.1 TekeT

OnemeHT TekcT npegHasHa4veH ana pasmeleHna TeKCToBOro onoka B OKpaHe Bunsyanusaumun.

HacTtpounka cBoucTB

[na KoppeKTHOro oToGpakeHWs Ha aKpaHe npubopa crieqyeT ykasaTb KoopauHaTbl PacronoXeHusl, pasmepbl

ANneMeHTa, BBECTU TEKCT U 3adaTb Apyrme napamMeTpbl Ha NaHenu CBOWCTB.

KoopauHaTtbl

TekeT

PucyHok 6.125

LigeT doHa
Tonumna pamkn 0

CeoWcTBa Tekcr B x
Bl
Vv BHewHwWiA BUA
Pazmep wpudta 48
BripaBHMBaHKE Mo ueHtpy
LigeT wpudTa B -0 G=0,8=0]
Hanavuue doHa Het

[ ] R=242, G=242, =2

Liger pamkn I r-0 G=08=0]
v  DaHHble

Tekct < PepaxtmpoBatk >
v KoopauHaTtbl

X 55

Y: 78

v ToBegeHne
Buavmocts
¥ TMpouee
Nma Tekcr
¥ Pasmepsl
LvpuHa 207
BeicoTa 77

Pasmep wpudTta
Pazmep HaaNWcy Ha 3nemeHTe

< He BoibpaHa >

PacnonoxeHne anemeHTa onpegendeTtca no ocam XnY. KOOpJJ,VIHaTbI 3a4alTCca Ha MNaHenu CBOWCTB WK
nepemMeLlleHnem aremMeHTa rno nosio sKkpaHa. Orcyer KoopauHart no 06eum ocam HaunHaetcs ¢ 0:
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* Mo ocu X — cneea HanpaBo, KOHEYHOE 3Ha4YeHne onpenendeTca pasMmepamm arieMeHTa n UJVIpVIHOVI 9KpaHa;
* noocnY — CBepXy BHU3, KOHEYHOE 3Ha4YeHne onpeaendaeTcd pasmepamuy ariemMeHTa u BbICOTON OKpaHa.

Pa3smepbl

Pa3mepbl anemeHTa onpegensietca no ocam X 1 Y M 3a4al0Tca Ha nNaHenu CBOWCTB UMM U3MEHEHWEM rpaHuLy
arieMeHTa Ha norie aKpaHa.

MapameTpbl

Mpynna MapameTp OnucaHue

Pasmep wpudrta |Pasmep otobpaxkaemoro B anemeHTe Tekcta: 16, 32, 48

BblpaBHVIBaHVIe 0To6pa>|<aeM0ro B 3J1IEMEHTEe TeKCTa: Nno yieBomMy

BbipasHuBahue Kpato, Mo LieHTPY, No NpaBoMy Kpaio

LiBeT wpucTa LiBeT oTo6pakaemoro B arieMeHTe TeKkcTa
BHewHun Bug
Hanunuune doHa ®oH oTobpaxaemoro B aneMeHTe TekcTa
LiBeT choHa LiBeT cpoHa oToBpaxkaeMoro B anemeHTe TekcTa
TonuwmnHa pamku TonwwmHa pamkn sanemeHTa
LiBeT pamku LiBeT pamMku anemeHTa
HaHHble TekcT B none BBOAMTCS TEKCT, KOTOPbIV ByAeT oTobpaxaTbCsi B arieMeHTe
MoseneHue BUANMOCTD K napameTpy npuBsisbiBaeTcs OyneBckas nepemeHHas, kotopas
A A Oyaer onpenenaTb BUAMMOCTb arieMeHTa
OT06paxaeTcs B CMMCKM NCMOMb3yeMbIX 3fIEMEHTOB B 1€BON YacTu
Mpoyee Uma P y

pefakTopa BM3yanusauum

6.7.2 Unpukatop

OnemeHT WHAUKaTOp npedHasHavyeH pAns  OoToOpakeHWst 3HayeHust OyneBCKOW MNEepeMeHHOW B 3KpaHe
BM3yanusauun. Ecnn 3HavyeHme nepemeHHoON paBHO 1, TO mMHAuKaTop 3aropaetcd. Ecnu 3HayeHne nepemeHHown
paBHo 0, TO MHAMKATOP racHeT.

HacTtponka cBouctB

[na KoppekTHOro oToGpaXKeHWsi Ha 3KpaHe npubopa criegyeT ykasaTb KoopauHaTbl pacrofioXeHusl, pasmepbl
aneMeHTa 1 3afatb napameTpbl Ha NaHernM CBOMCTB.
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KoopauHaTbl

CeolictBa UHAMKaTOp B8 x
1
¥  BHewHWii BUp,
Ueet "True" - [R=76, G=175, B=8(
LgeT "False” - [R=136, G=136, B=1
TonwwHa pamku - 0
Liser pamku B -0 G-=0 8=0]
v [laHHble

MNepemeHHan < He BbibpaHa >
V¥ KoopauvHaTbl

X 60

Y: 50
¥ TlloeBegeHue

Buaumocts < He BbibpaHa >
¥ Tlpouee

ma WHaukaTop
¥ Pasmepesl

Wupuna 50

BricoTa 50
Liset "False”

LiBeT mHauKaTOpa, KOTrAa 3HayeHUe
npuBeAzaHHON NepemeHHol - False

PucyHok 6.126

PacnonoxeHvne anemeHTa onpegensietca no ocsM X u Y. KoopauHaTbl 3a4aloTcs Ha MaHenu CBOWCTB UK
nepemeLLeHVeM arieMeHTa Mo nosito akpaHa. OTcYeT koopaMHaT No 06enm ocsim HaumHaeTcs ¢ O:

* Mo ocu X — cneea HanpaBoO, KOHEYHOE 3Ha4YeHne onpenendeTcqa pasMmepamm arieMeHTa n LUVIpVIHOVI 9KpaHa;
* noocnY — CBepXy BHU3, KOHEYHOE 3Ha4YeHne onpeaendaeTcd pasmepamuy arnemMeHTa n BbICOTON 9KpaHa.

Pa3mepbl

Pa3Mepr ArnemMeHTa onpepgendaeTca no ocAam X 1 Y 1 3agaloTca Ha naHenuM CBOWCTB UMW U3MEHEHUEM rpaHuny
rieMeHTa Ha norie 3KkpaHa.

MapameTpbl

Mpynna

MapameTp

OnucaHue

BHelwHun BUA

UseT “True”

LiBeT anemeHTa, ecnv 3HadeHne NpMBA3aHHON NepeMEHHON paBHO
TRUE

LBeT “False”

LiseT anemeHTa, ecrnuv 3HaveHne NpMBa3aHHON NepeMeHHON paBHO
FALSE

TonwuHa pamMku

TonwmHa paMKun anemMeHTa

LiBeT pamku LiBeT pamku anemeHTa
[aHHbIe MepemenHas K napameTpy npussasbiBaeTcsi byneBckas nepemeHHas ans
oTobpaxeHus
NoeneHue BUAMMOCTE K napameTpy npusssbiBaeTcs bynesckas nepemeHHas, kotopas
A A Oyner onpenenatb BUAMMOCTb 3rieMeHTa
Mpovee Unmisi OTobpaxaeTcs B CIMCKMN UCNOMb3yEMbIX 311IEMEHTOB B N1EBOW 4acTu

penaktopa susyanumsaumn
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6.7.3 UHanKaTop BbINONTHEHUS

OnemeHT UHAMKATOP BLINONMHEHUA NpeaHa3HayveH ans otobpaxeHnst 3Ha4YeHUS LIENOYMCNEHHON NEPEMEHHON UMK
nepemMeHHON C NnaBatoLLen TOYKOM B BUAE LLUKambl HA 3KpaHe BU3yanuaaumu.

Hactpowka cBoncTB

Ons KOPPEKTHOIo OTO6pa)KeHVIF| Ha 3KpaHe anl6opa cnegyeTr ykasaTb KOOpAMHaTbl pacnorioXeHud, pasmepbl
aneMeHTa 1 3aaTb napamMeTpbl Ha naHenun CBOWCTB.

CeolicTea MHAMKATOP BbIMONHEeHWA B %
|
¥  BHewHWn BMA, ~
LgeT [ Rr=76,G=17¢
Hannume don: [la

Ueer ora | | [R=242, G=2-
| | Lieet pamku - [R=0, G=0, B-

v  [aHHble

MepemeHHan < He BoibpaHa >

Tun nepemeHt LlenouncneHHoe
¥  3HaueHwe
MuHUMYM 0
Makcumym 4294967295
Buawmocts  [la
Pazamep wpud 16
v KoopauHatbl
X 33
Y: 16
v [lloBegeHwe

Buammocts < He BhibpaHa >

v Tllpouee
ima nawnkaTtop Bbinos
v Pasmepsl
MepemenHas
Buibop npueasbiBaeMOoi NepemeHHoN’

PucyHok 6.127

KoopauHaTtbl

PacnonoxeHne anemeHTa onpegenderca no ocam X u Y. KoopauHaTtbl 3adaloTCsl Ha MaHenu CBOWCTB WK
nepemeLLeHNeM aremMeHTa no nosnto akpaHa. OTcYeT koopamHaT no obenm ocsim HaumHaeTcs ¢ 0:

* Mo ocu X — crieBa Hanpaeo, KOHEYHOE 3HAYEHNE ONpeaenseTcs pa3MmepamMmmn afieMeHTa U LUMPUHOW 3KpaHa;

* Mo ocu Y — CBEpPXY BHU3, KOHEYHOE 3Ha4YeHME ONpeaenseTcs pasMmepamMm SrieMeHTa 1 BbICOTOM 3KpaHa.
Pa3mepbl
Pa3smepbl anemeHTa onpegensercsa no ocaMm X U Y M 3a4aloTca Ha NaHenu CBOWCTB UMW M3MEHEHWEM rpaHuL
arieMeHTa Ha nore akpaHa. [insi BepTukanbHOW opueHTaummn anemMeHTa 3HadeHme Y JOMKHO ObiTb Gonblue 3Ha4YeHus
X.
MapameTpbl

Mpynna MapameTp OnucaHue

LseTr LiseT wkanbl anemeHTa

Hanwnuue cdoHa ®oH oToGparkaemMoro anemeHTa
LiBeTt choHa LiBeT dhoHa oTobOpakaemMoro aneMeHTa
TonwmHa pamku TonwwmHa pamkn anemeHTa

BHewHu Bug
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Mpynna MapameTp OnucaHue
LiBeT pamku LiBeT pamku anemeHTa
MebemeHHas K napameTpy npvBs3bIBaeTCA LenoyncneHHas nepemMeHHas unm
I P nepemMeHHas C nnaBatoLLen TOYKOM s oTobpaxeHnst
aHHble - — - —
TV nepemeHHo Tvn NpMBA3aHHON K 3rIeMEHTY NePEMEHHOMN: C NMaBatoLLEen TOYKON,
LienoYvmcrneHHoe
MuHnmym 0 % wkanbl anemeHTa
Makcumym 100 % wkanbl u3amepeHus
3HayeHue
BuaumocTb OTobpaxeHne 3Ha4eHNs LWKanbl B 3NIEMEHTE
Pasmep wpudcdrta |Pasmep wpudta otobpakaeMoro B anemeHTe Tekcta: 16, 32, 48
MoseneHue BUaNMOCTL K napameTpy npvBs3sbiBaeTca bynesckas nepeMeHHas!, kotopasi
A A OyaeT onpenensitb BUAMMOCTb 3rieMeHTa
OTobpaxkaeTcs B CIMCKN UCMOMb3YEMbIX 31IEMEHTOB B JIEBOW 4acTu
Mpoyee Uma P y

pefdakTopa Bu3yanusauum

6.7.4 AnHamMU4YeCKnNn TeKCcT

OnemeHT [AUWHaAMWYECKUN TeKCT npeaHasHadyeH ansa Bbl60pa n 0T06pa)KeHI/IFI 3Ha4YeHUsa LEenovmCcrieHHoN
nepemeHHon M3 BbliNagarwLwero Crnmcka Ha SKpaHe Bu3yanmsauun. LlenoqmcneHHomy 3Ha4YeHN MOXHO 3adaTb
TekcToBoe ob6o3HaveHue, KOTOpOe 6y/:|,eT 0T06pa)KaTbCF| B BbiNnagakoLlem Crnmcke.

Hactpowka cBoncTB

[na KoppeKTHOro oToGpaXKeHWsi Ha 3KpaHe npubopa criegyeT ykasaTb KoopauHaTbl pacrofioXeHusl, pasmepbl
areMeHTa U 3afatb NapaMeTpbl U faHHble Ha NaHenu CBOWCTB.

KoopauHaTtbl

CeoicTBa [MHAMUYECKUIA TeKcT PO x
=15
Pazmep wpndra 16 A

BuipaeumBanwe  [o uewtpy

Leer wpudra - [R=0, G=0, B=0]
Hanuume poHa Na

Cton

Liger doHa [ ] R=242,G=242, ¢

v I TonwwmHa pamkn 1

I Lieer pamkn - [R=0, G=0, B=0]
v [aHHbie
Mepemennan < He ebibpaHa >
Tun nepemenHoi LenouncnenHoe
v Cnucok cTpok < Pepaktmpoeats >

¥ KonTpone BBOAA
3anpertute peaakt Her

v Koopaunate:

X 66
Y: 53
¥ ToeeaeHwne
Buammocts < He BulbpaHa >
v Mpouee
ma [rHamnueckmii Tekcr

v  Pasmepsbi
Wwpuna 150
Beicota 30

PucyHok 6.128

PacnonoxeHne anemeHTa onpegendeTtca no ocam XnY. KOOpD,MHaTbI 3a4aloTCca Ha MNaHenu CBOWCTB WK
nepemMeLlleHnem arnemMeHTa no noJsito 3KpaHa. Ortcuer KoopAauHat no 06eunm ocsim HaunHaeTcs ¢ O:
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* Mo ocu X — cneea HanpaBo, KOHEYHOE 3Ha4YeHne onpenendeTca pasMmepamm arieMeHTa n UJVIpVIHOVI 9KpaHa;
* noocnY — CBepXy BHU3, KOHEYHOE 3Ha4YeHne onpeaendaeTcd pasmepamuy ariemMeHTa u BbICOTON OKpaHa.

Pa3smepbl

Pasmepbl AnemMeHTa onpepnendeTcda no ocdam X 1 'Y 1 3agaloTca Ha naHenuM CBOWCTB UM U3MEHEHMEM rpaHuy
reMeHTa Ha norie 3KpaHa.

MapameTpbl

Mpynna

MapameTp

OnucaHune

BHewHu BuA

Pasmep wpudTa

Pa3mep otobpaxkaeMoro B anemeHTe TekcTta: 16, 32, 48

LiBeT wpwudra

LiBeT oToGpaxaeMoro B afeMeHTe TekcTa

Hanuuwue cdoHa

doH 0To6pa>|<aeM0ro B 3J1IEMEHTE TeKCTa

OdaHHbIe

LiBeT ¢hoHa LiBeT hoHa oTOBpakaemoro B arieMeHTe TekcTa
TonwwmHa pamkn | TonwmHa pamky anemeHTa
LiBeT pamku LiBeT pamku anemeHTa
MepemeHHas K napameTpy npu1Bs3bIBaeTCA NepemMeHHasi 41isi XpaHeHu s

3Ha4YeHun

Tun nepeMeHHOM

Bbi6op TMna gaHHbIX NPUBA3aHHON NEPEMEHHON: LieNIoYMCeHHoe
n byneBckoe

NMPUMEYAHUE
Ecnu BbiGpaH OyneBckuii TUN NnepeMeHHON, TO BbiNaaaoLwnn
CMMCOK 3reMeHTa MOXET cofiepXaTb TONMbKO ABE CTPOKW.

Cnuncok cTpok

B TabnuyHom BMAe 3Ha4YeHUsi NepeMeHHoN 1 COOTBETCTBYIOLLIME UM
HanMeHOBaHUsi, KoTopble ByayT oToOpaxaTbCsi B BbiNadatoLLlem
Cr1CKe anemMeHTa

Ecnn YCTaHOBJ1EHO 3Ha4YeHune [a, To 3Ha4YeHune I'IpVIBFI3aHHOI7I

KoHTponb BBOAA 3anpetutb nepeMeHHON MOXHO TOMbKO NPOCMaTpuUBaTh, ONunsa BBOAA He
peAakTupoBaHue | OygeT gocTynHa. B mpoTMBHOM criyyae BBOA 3HAYEHUS B ArieMeHTE
nepesanncbiBaeT 3Ha4eHne NepeMeHHON
MosepeHme BuaMMOCTb K napameTpy npuBsasbiBaeTca OyneBckas nepemeHHasi, Kotopas
OyaeT onpefensitb BUAMMOCTb 3reMeHTa
Mpouee Uns OTobpaxkaeTcs B CIMCKMN UCMOMb3yEMbIX 31IEMEHTOB B JIEBOW 4acTu

penakTopa su3dyanun3aunm

[ns nobaeneHns HoBOW CTPOKU B BbiNadaloLLNn CNNCOK ariemMeHTa cnepnyert:

1. [OBaxgpbl knukHyTb JIKM no anemeHTy lIMHaMM4eCKUA TEKCT B peaKkTope SKpaHa.

2. B oTkpblBIEMCH OKHE KnnkHYTb [TKM no ogHom 13 ctpok Tabnuue.

3. BblbpaTb NyHKT [Jlo6aBUTb CTPOKY CHU3Y.

HanmenoBaHue 1 Vv

Tekct 3HayeHue
HawmeHoeaHwme 1 1
HawmeHoeaHwe 2 2

HawmeHoBaHue 3

3

BcTaBswTh CTPOKY CHW3Y Ctrl + Shift + N
¥aanwms CTPOKY Delete
PucyHok 6.129
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Mpumep
Tabnuua 6.4 — Cnucok cTpok
0 Cron
10 Crapt
500 Maysa

6.7.5 BeBoa/sbiBop int/float

OnemeHT BBoa/BbiBOA int/float npegHasHaveH ons BBoga 1 oTobpaKeHns 3HaYeHNs LIeNovYMCneHHON NepeMeHHON
U NEPEMEHHOM C MITaBatoLLEeN TOYKOM Ha aKpaHe BU3yanusauum.

HacTtponka cBoucts

[ns koppekTHOro oTobpakeHus Ha 3KkpaHe npubopa crnegyeT ykasaTb KOOpAWHATbl PacrionioXeHus, pasmepbl
anemeHTa U 3agaTtb NnapameTpbl 1 JaHHbIE HA NaHeNn CBONCTB.

KoopauHaTtbl

PacnonoxeHne anemeHTa onpegendetca no ocam X u Y. KoopaouHaTtbl 3adaloTCsl Ha MaHenu CBOWCTB UMK
nepemeLLeHNeM aremMmeHTa no nosnto akpaHa. OTcYeT koopamHaT no obenm ocsim HaumHaeTcs ¢ 0:

* o ocu X — cneea HanpaBo, KOHEYHOE 3Ha4YeHne onpeaendaeTca pasMmepamm aremeHTa n UJMpVIHOVI 9KpaHa;
* noocnY — CBepXy BHU3, KOHEYHOE 3Ha4YeHne onpeaendaeTcd pasmepamuy arieMeHTa u BbICOTON 9KpaHa.

Pa3mepbl

Pa3smepbl anemeHTa onpegensetcsa no ocaMm X U Y M 3a4aloTca Ha NaHenu CBOWCTB UMW U3MEHEHWEM rpaHuL
anemMeHTa Ha none akpaHa.
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MapameTpsil (int)

CeolicTea Beoa/BbiBop int

%4 |
v

x

BHewHWi BUg, )
Hanvuue dona [la
Uger pona || [R=242, G=242,
TonwmHa pamii 1
Ueer pamkv | [R=0, G=0, B=0]

v  [aHHble

| | MepemeHHaa < He BuibpaHa >
| 00 000 | Tun nepemenHc LlenouncnenHoe

v 3HaueHue
Konuuecteo 2H: 5
Otobpaxats Hy [la
Pazmep wpudt: 16
Leer wpuora [ R=0, G=0, B=0]
BripaeHueaHue [lo ueHTpy

¥ Koutponb BBOAA
3anpetuts pea: [a
MuHuMyMm 0
Makcumym 4294967295

v KoopawvHaTthbl
X 37
Y: 19

v TlMoBegenue
Buaumocts < He BLIbpaHa >

¥ Tlpouee
Wma Beoa/BbiBOLA int v

BHewHui Bug

PucyHok 6.130
Mpynna MapameTp OnucaHue

BHelwHu BuA

Hanuuue c¢oHa

doH 0To6pa>KaeM0ro B 3J1IEMEHTE TeKCTa

LiBeT choHa

LiBeT cpoHa oToBpaxkaeMoro B anemMeHTe TekcTa

TonwumHa pamku

TonuwmHa pamMku anemeHTa

LiBeT pamku LiBeT pamku anemeHTa
MepemeHHas K napameTpy npuBA3bIBaeTCa NnepeMeHHasix
HAaHHble TN nepemeHHoi [ns BBOAa/BbIBOAA LIENOr0 3HAYEHUS CrieayeT ykasaTb TUM
LlenouyncneHHoe
KonuyectBo 3HakoB | KonnyectBo oToOpaxaeMbix B aNiEMEHTE 3HaKOB
OTobpaxaTb Hynu |HacTporika oTo6paeHnsa He3HavaLL X Hynem
3HauyeHue Pasmep wpudTa Pasmep otobpakaeMoro B anemeHTe TekcTta: 16, 32, 48

LiBeT wpudra

LiseT oTo6pakaemoro B aneMeHTe TekcTa

BbipaBHMBaHue

BblpaBHVIBaHI/Ie 0T06pa>|<aeM0ro B 3J1IEMEHTE TeKCTa

KoHTponb BBOoAa

Ecnn yCTaHOBJ1€HO 3HAa4YeHne [a, To 3Ha4YeHune I'IpMBFlSGHHOIZ

3anpetutb nepemMeHHON MOXHO TOSIbKO MPOCMAaTpuUBaTh, ONuUusa BBOAA He
pepakTupoBaHue | b6yaet goctynHa. B npoTMBHOM crnyvae BBOA 3HA4YEHUS B ArieMeHTe
nepesanncbiBaeT 3Ha4YeHNE NeEPEMEHHON
MuHnmMym MuHMManbHoe 3HaYeHue Ond BBoAa B aneMeHTe
Makcumym MakcumanbHoe 3Ha4eHue Ans BBoaa B aNneMeHTe
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Mpynna MapameTp OnucaHue
Moseqenwe BuaMocTe |G nenaTe nmioors aneenta. o OPe
Mpouee Unisi ggggﬁggze;;:yz ﬁ;;lgm lzlcnoru:syelvualx 3MEMEHTOB B NeBOW YacTun
NapameTpel (float)
Ceolictea Beon/ebieop float =
|
v  BHeLwHWI BUY, )
Hannume ponHa [la
UeeT pona || [R=242, G=242,
TonwmHa pamki 1
Ueer pamcv | [R=0, G=0, B=0
v  [aHHble
| | MNepeMeHHasa < He BbibpaHa >
| ‘00000 | Tun nepemerHc C nnaeatoLLeid 2anaTto
V¥ 3HaueHue
KoamuectBo 3H: 5
Koanuecteo 3H: 2
Otobpaxats Hy [la
Pazmep wpudT: 16
Ueer wpnota [ R=0. G=0, B=0]
BuipaBHuBaHue (o ueHTpy
¥ KoHTpone BEOAA
3anpetuTb pea: Het
MuHuMyMm -99999
Makcumym 999999
v KoopguHathbl
X 37
Y: 19
¥ TloeBegeHue
Buaumocts < He BbibpaHa >
v lpouee v
Tun nepemeHHoOM
Tun NpuesAzLIBaeMON NepemMeHHoM
PucyHok 6.131
Mpynna MapameTp OnucaHwme

Hanuuwue doHa

®oH oTOGpaXkaemMoro B afIEMEHTE TEKCTa

. LiBeT choHa LiseT poHa oToBpakaemoro B anemMeHTe TekcTa
BHewHun Bug
TonwmuHa pamMku TonuwmHa pamMku anemeHTa
LiBeT pamkum LiBeT pamku anemeHTa
MepemeHHasn K napameTpy npuBs3bIBaeTCA nepemeHHasi
OaHHble . nsi BBOAA/BbIBOAA LIENOro 3Ha4YeHust crieqyeT ykasaTb TUn
Tun nepemMeHHOM A A Aa 1 AYeTy
LlenouncneHHoe
KonuyectBo 3HakoB | KonnyectBo oTobpaxaeMbix B aNeMeHTE 3HaKoB
KonuyectBOo 3HakoB | KonnyecTBo 3HaKoB B APOOHOI YacTh OTOOpaxaeMoro B afieMeHTe
nocne 3ansitoun 3Ha4YeHus
3HayeHue

OTo6paxaTb Hynu

HacTpovika oTobpaxkeHus He3HavaLmx Hynew

Paswmep wpudTa

Pa3mep otobpakaemoro B anemeHTe TekcTa: 16, 32, 48

LiBeT wpudra

LlBeT 0T06pa>KaeM0ro B 3J1IEMEHTE TeKCTa
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Mpynna

MapameTp

OnucaHue

BbipaBHMBaHue

BbipaBHMBaHWE 0TOGpaXKaeMoro B afieMeHTe TeKCTa

Ecnu yctaHoBneHo 3HayeHune [la, TO 3HaYeHne NpnBsa3aHHON

3anpetutb nepeMeHHON MOXHO TONbKO MpOCMaTpuBaTh, ONuUnsa BBoAa He
penakTupoBaHue | byaet goctynHa. B npoTMBHOM cryvae BBOA 3HA4YEHMS B ArIEMEHTE
KoHTponb BBOAA nepesanncbiBaeT 3Ha4YeHne nepemMeHHoOm
MuHuMym MuHMManbHOe 3Ha4YeHne AN BBOAA B dNeMeHTe
Makcumym MakcumanbHoe 3HayeHue Ansa BBoAa B AfiEMeHTe
MoBeneHue BUAUMOCTS K napameTpy npuBsisbiBaeTcs OyneBckas nepemMeHHasi, Kotopas
Oynet onpeaenaTe BUANMOCTb Sr1EMEHTa
OT06parxkaeTcs B CNUCKN UCMOMNb3yEMbIX 9NEMEHTOB B NEBOW 4YacTu
Mpouee Uma P Y/
peLakTopa Bn3yanusaumm
6.7.6 BBoa/BbiBOA4 BpeMeHMU

OnemeHT BBOA/BbIBOA, BpeMeHU NpeaHasHayeH And BBoAa M 0TOOpaXeHUs 3HaYeHus gaTtbl U BPpEMEHM Ha 3KpaHe
BM3yanusauun. Ons xpaHeHUs 3Ha4YeHUss OaTbl U BPEMEHU MCMOMb3YeTCA LENOYUCIEHHAst NepeMeHHasi, koTopas
xpaHuT konndectso cekyHa ¢ 00:00:00 01 ausapsa 2000 r.

HacTtpounka cBoucTB

[na KoppekTHOro oToGpakeHWs Ha aKpaHe npubopa crieqyeT ykasaTb KoopauHaTbl PacronoXeHus, pasmepbl
aneMeHTa 1 3aaaTb NapaMeTpbl U JaHHble Ha NaHenu CBOWCTB.

CeolcTea Beoa/BbiBOS BpeMeHU =1

1 01.01.2000

|
¥  BHewHwWH BUA,
Hanuuue doHa [Ja
Lleet poHa |:| [R=242, G=242, B=2
TomuwmHa pamki 1
Ueerpavcv | R=0, G=0, B=0]
dopmat Jarta (DD.MM.YYYY)
v  [laHHble
MNepemenHas < He ebibpaHa >
¥  3HaueHune
Paamep wpnudt: 16
Ueer wpudta [ R=0, G=0, B=0]
BripaeHueanue [lo ueHTpy
¥ KonTtponb BBOga
3anpetuts pea: Het
v KoopauHaTtbl

X 39

Y: 32
¥ [lloBepeHwne

Buammocts < He BbibpaHa >
v Tlpouee

ima Beoa/BriBOA BpEMeHH
¥ Pasmepbl

WupuHa 100

BricoTta 30

3anpeTuTb pefakTUpoBaHUue
3anpet/cHATKE 3anpeTa Ha peJaKTUPOBaH...

PucyHok 6.132
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KoopauHaTtbl

PacnonoxeHvue anemeHTa onpegenserca no ocsM X M Y. KoopauHaTbl 3a4aloTcs Ha MNaHenu CBOWCTB UK
nepemeLLeHreM drieMeHTa Mo nosio akpaHa. OTcYeT koopaMHaT No 06enm ocsim HauymHaeTcs ¢ O:

* noocu X —cneea HanpaBoO, KOHEYHOE 3Ha4YeHne onpenendeTcqa pasMmepamm arieMeHTa n LIJVIpVIHOI7I 9KpaHa;
* noocnY — CBepXy BHU3, KOHEYHOE 3Ha4YeHne onpeaendaeTcda pasmepamy aneMeHTa n BbICOTOMN 9KpaHa.
Pa3mepbl

Pasmepbl ArnemMeHTa ornpependeTcda no ocdam X n Y 1 3agaloTca Ha naHenu CBOWCTB UMM M3MEHEHUEM rpaHuy
rieMeHTa Ha norie 3KkpaHa.

MapameTpbl
Mpynna MapameTp OnucaHue
Hanwuuue coHa ®oH oToGpaXkaemMoro B afieMeHTe TeKcTa
LiBet choHa LiBeT ooHa oTOBpakaemoro B arieMeHTe TekcTa
TonwuHa pamMku TonuwmHa pamMku anemeHTa
LiBeT pamku LiBeT pamMku anemeHTa
. Bbi6op 13 BbinagatoLero cnucka popmara otobpaxeHust atbl n
BHewHui Bua BpemeHn. Ob6o3HaueHus ans opmara:
* SS — CeKyHObl;
®opmar * MM — MUHYTbI;
* hh—vacbl;
DD - geHb;
* MM - mecsu;
* YYYY -ropn.
DaHHble MepemeHHasn K napameTpy npuBsa3sbiBaeTca nepemMmeHHasi
Pasmep wpudcdrta |Pasmep otobpakaemoro B anemeHTe Tekcta: 16, 32, 48
3HauyeHue LiBeT wpudra LiBeT oTo6pakaemoro B aneMeHTe TeKkcTa
BbipaBHMBaHue BbipaBHMBaHWe oToOpakaemMoro B arieMeHTe TeKCTa
Ecnu yctaHoBneHo 3HaveHve [la, To 3Ha4eHne NpuBA3aHHOM
KoHTponb BEOAA 3anpeTutb nepemMeHHON MOXHO TONMbKO MpoCMaTpMBaTh, ONUUsA BBoOAA He
P peaakTupoBaHue | Oyget goctynHa. B npoTMBHOM criyyae BBOA 3HAYEHUS B ArieMeHTe
nepesanncbiBaeT 3Ha4eHne NepeMeHHOM
NoseneHmne BUAMMOCTE K napameTpy npuBsisbiBaeTcsa OyneBckas nepemMeHHasi, Kotopas
A A Oynet onpeaenaTb BUANMOCTb SM1eMeHTa
T )KaeTcsi B CNNCKM UCMONb3YEMbIX 31TIEMEHTOB B JIEBON YacTu
Mpouee Unisi OTobGparkaeTcsi B CIMCKN NCMOMb3ye 3NEMEHTO €BOW Yac
peLakTopa Bu3yanusaumm

6.7.7 Beoa/sbiBopg, IP

OnemeHT BBop/BbiBOA IP npegHasHaveH Ana BBoda M oTobpaxeHus 3HadyeHus IP-agpeca (IPv4) Ha akpaHe
BM3yanusauuun. [ina xpaHeHus 3HaveHus IP-agpeca ncnonb3syeTcd LenoynucrneHHasa nepemMeHHas, 3HaueHne Kotopow
paccunTbiBaeTcsa Mo opmyne:

int = 0l % 256% + 02 % 2562 4 03 % 256 + 04 * 256°,
PucyHok 6.133

rae int — 3Ha4eHne LenovmcrieHHon NnepemMeHHoN;

01.02.03.04 — okTeThI IP-agpeca.

HacTtpounka cBoucTB

[na KoppeKkTHOro oToGpaXKeHWs Ha aKpaHe npubopa crieqyeT ykasaTb KoopauHaTbl PacronoXeHus, pasmepbl
aremMeHTa 1 3agaTb NapaMeTpbl U faHHble Ha NaHenu CBOWCTB.

176



6 bubnuoteka

/000.000.000.000

KoopauHaTbl

PucyHok 6.134

CeolicTBa Beoa/Beieoa IP agpeca 8 x

v

2|

BHewHwni Bug,

Hannuwe dona [la

[ ] [R=242, G=242, B=:
TonwwmHa pamki 1

LieeT doHa

Ueer pamcn | R=0 G=0, B=01
JAaHHbie

MepemenHas < He BuibpaHa >
3HaueHue

Pazmep wpudT: 16

Ueer wpudta [ R=0 G=0, B=01
BripaeHueaHue Mo ueHTpy
Kontpons BBOAA

3anpetuTs pene Hert

Koopaunatsi

X 32

Y: 34

MNoBepgeHue

BuanmocTs < He BbibpaHa >
Mpouee

Wma Beoa/erieoa IP aapeca
Pasmepbl

WupuHa 135

BricoTa 30

3anpeTuTb peaaKkTUpoBaHUe

3anpert/cHATWeE 3anpeTa Ha peaakTUPOEaH...

PacnonoxeHne anemeHTa onpegensdetca no ocaMm X u Y. KoopaouHaTtbl 3adaloTcsi Ha MaHenu CBOWCTB WK
nepemMeLLeHMeM anemMeHTa no nomnt akpaHa. OTcdeT KoopanHaT No o6emm ocam HavmHaeTcs ¢ 0:

* o ocu X — crnesa Hanpaso, KOHeYHOe 3HadYeHue onpenenseTcs pasMepami ANemMeHTa 1 LIMPUHON aKpaHa;
* o ocu Y — cBepxy BHM3, KOHEYHOE 3HaYeHWe onpeaesnseTcs pasmepamMm afieMeHTa U BbICOTOW aKpaHa.

Pa3mepbl

Pa3Mepr reMeHTa onpepnendeTca no ocAm X 1Y un 3agalTca Ha naHenu CBOWCTB UMM M3MEHEHUEM rpaHuy
ANeMeHTa Ha noJie sKpaHa.

MapameTpbl

Mpynna

MapameTp

OnucaHune

BHewHu BuA

Hanwuuue coHa

doH 0To6pa>KaeM0ro B 3J1IEMEHTE TeKCTa

LiBeT ¢hoHa

LiBeT cpoHa oToBpaxkaeMoro B anemeHTe TekcTa

TonwmHa pamku

TonuwmHa pamMku anemeHTa

LiBeT pamku

LiBeT pamku anemeHTa

[aHHbIe

MepemeHHan

K napamMeTpy npmnBA3biBaeTCA nepemMeHHas

Tun nepeMeHHOM

[ns BBOAa/BbIBOAA LIENOr0 3HAYEHWS CNeQyeT yka3aTb TUM
LenouyncneHHoe

Pasmep wpudTa

Pasmep otobpaxxaemMoro B anemeHTe TekcTta: 16, 32, 48

LiBeT wpwudpra

LlBeT 0T06pa>KaeM0ro B 3J1IEMEHTE TeKCTa

BnipaBHMBaHue

BblpaBHUBaHMe oTobGpakaemoro B afieMeHTe TekcTa
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Mpynna MapameTp OnucaHue
Ecnu yctaHoBneHo 3HadyeHue [la, To 3Ha4eHne nNpuBsisaHHow
KoHTponb BBOAA 3anpeTutb nepemMeHHON MOXHO TONbKO NpocMaTpMBaTh, ONUUs BBOAA He
pepakTMpoBaHue |OyaeT goctynHa. B npoTuBHOM cnyvae BBOA 3HAYEHUS B ANIEMEHTe
nepesanuncbiBaeT 3HaYEHNE NePEMEHHOI
NogeneHue BUOMMOCTE K napameTpy npvBsiabiBaeTcs OyrneBckasi nepeMeHHasi, kotopasi
A A OyaeT onpenensitb BUAMMOCTb 3rieMeHTa
Mpouee Ans OTobpaxkaeTcs B CIMCKMN UCMOMb3YEMbIX 3/1IEMEHTOB B JIEBOW 4acTu

penakTtopa su3yanumsaumn
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7 Pabota ¢ npubopom

7 PaboTta c npubopom

B HacTosiLeM pasgene onvcbiBatoTcs yHKUMKM paboTbl M KOHUrypauum npuéopa:

*  WNHdopmaums o npubope 7.1;

* Bpewms uyukna 7.2;

» OG6HoBneHne BcTpoeHHoro MO 7.3;
* Kctuposka 7.4.

7.1 UHcpopmaumsa o npubope

[na nonyyeHnsa nHgopmaumm o NOAKMYEHHOM Npubope cneayeTt HaxaTb KHOMKY |;| Ha naHenu MHCTPYMEHTOB
unu Belbpatb B rnaBHoM MeHio Mpnbop — UHdopmaums....

OTKpoeTCcst OKHO € MHpopmaLmen o Nogkn4YeHHoM npubope:

WHdopmauma n
MHPopMaLmMA o npoekTe
BrifpanHan mMogens npubopa: MP200-220.2(4).X

MHDopMaLUmMA o NoOK nYeHHoM npubope

FonoBHOE YCTPOWCTBO:

HazeaHwe nogrnwyeHHoro npuwbopa: MP200-220.2(4).X
Bepcua MO npubopa: V2.12

Cpepgnee sHauenne spemedy yukna: 1,00 mc

THn ZakasHoro 3nemenTa N21: AHanoroeoli

TwHn 3akasHoro 3nemenTa N22: AHanoroeoli

lpynna anropurMa:

| [ Homep anroputma:
: VM' 5T ‘ BepchA anropwrma:
(o [ o [

= ——

—
o — —r

oK

PucyHok 7.1

WHdopmauus o npoekTe:
+ BbiOpaHHas mopgenb npubopa — Mmogens n Mogudmkaums npubopa, BbiIbpaHHbIE NPY CO34aHUKN NPOEKTa.

MHdopmaums o nogknoyeHHOM npubope:

* HasBaHue noagknto4eHHOro npuéopa — mogerns U MoaMduKauusa NOAKIHOYEHHOTO NprMbopa;

+ Bepcus MO npubopa — Bepcusa sctpoeHHoro O nogkntodeHHoro npubopa;

+ CpepHee 3Ha4YeHMe BpeMeHU LMKIa — CPEAHMI BPEMEHHOW NPOMEXYTOK BbINOMTHEHMS OnepaLun B
nporpaMme, 3aBUCUT OT CITOXXHOCTM 3arpy>KeHHON nporpammbl (CM. pasgen Bpems umkna 7.2);

* Twun 3aka3Horo anemeHTa Ne — T1n BbIXO4HOMO 3NeMeHTa NOAKMHYEHHOIo Npubopa (OUCKPETHbIN,
aHarnoroBbIn);

+ Tpynna, Homep, Bepcus anropuTma — 3Ha4yeHus, 3agaHHble Nonb3oBaTenem Anst KOHTPOrs BEPCUM
3arpyxeHHon nporpammbl B okHe CBefeHus o npoekte 3.9.

KHomnka dkcnopTupoBaTh B MPOEKT MO3BOMSET 3KCMOPTUPOBATL B CO3AaHHbIN MPOEKT HACTPOWMKN BXOAOB/BbIXOA0B
13 NoaKnYeHHoro npmnbopa.

MHdopmaumsa o npubope Ha HoBoM nnaTtcgopme
[nsa npubopos Ha HOBOW NnaTopMe B OKHe OTNMYaeTCs BbiBOAMMAs UHhopMaLms.

NMPUMEYAHUE
EI Cnmncok npnbopos Ha HoBor nnatdopme cM. B pasgerne O nporpamme 1.
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7 Pabota ¢ npubopom

WMudopmagna >
WHepopmalma o npoekTe

BrifpaHHan Mogens npubopa: MP103-24.1618.17.1.0

WMHpoprawa o nogrnioyeHHoM npubope

Hazeanwe npuGopa: MP103-24.1618.17
Bepcua NO npubopa: 0.1.322
Jaeogckon vomep: 100903200832275514
MPH CnoTtl. HazeaHwe Mogyna: —
MPH Cnotl. Bepcna MO mogyna:
Lo MNPM Cnot2. HazBaHwe Mogyna: ——
e MPM Cnot2. Bepcua MO Mogyna:

oK

PucyHok 7.2

WHdopmauus o npoekTe:
* BbIGpaHHasa Mmogenb npnbopa — mogens u mogndmrkauusa npubopa, BbiIGpaHHbIE NPU CO34aHMKM NPOEKTa.

WHdbopmauus o nogkntodeHHom npubope:

+ HasBaHue npubopa — mogens n Mogudmrkaums nogknodYeHHoro npubopa;
* Bepcusa MO npnbopa — Bepcus BctpoeHHoro N0 nogkntodeHHoro npubopa;
+ 3aBopgckoun HoMep — YHUKanbHbIN naeHTudukatop npubopa, Tpebyerca ans nogkntodeHms k OwenCloud

4.7;

* MPM Cnort. HazBaHue Mogyns — Mmogernb 1 Moaudunkaumst Mogyrns paclumpenuns 4.4, nogko4YeHHOro K
npubopy;

* MPM Cnort. Bepcusa MO mogyns — Bepcusi BcTpoeHHoro MO moaynst paclumpenust 4.4, NOAKITHOYEHHOTO K
npuobopy.

NMPUMEYAHUE
EI Nudpopmauus o npubopax Ha HoBOM nnaTopme MOXeT BbITb paclumpeHa pa3paboTynkamm npubopos.

7.2 Bpems uukna

Bpewms umkna — aTo BpeMs BbINonHeHns paboyero uukna npmbopa, a MMeHHO:

*  OMpPOC COCTOSIHUS PM3NYECKNX BXOAOB Npubopa 1 KoNnMpoBaHUe X 3Ha4YEHUI B A4ENKN NamATy;
* 00paboTka nporpammsil;

* YTeHMe/3anucb ceTeBbIX MEpPeMeHHbIX MPOrpammbl;

* 3anucb pesynbTaToB paboTbl MporpamMMbl B hnsmdeckue Bbixogbl npmbopa.

Mo ymonuaHuio Bpemsi umkna pasHo 1 mc. lMNpubop noacTpavBaeT BpeMsi LMKNa B 3aBUCUMOCTM OT CIIOXHOCTM
nporpammei.

Ycnosus yBEeNnn4yeHna speMeHn umkna:

* BO3pacTaeT CMOXHOCTb anropuTMma (3agencTBoBaHo GornbLuoe konuyecTBo OB 1 MakpocoB);
B MporpaMme uUcnonb3ayetcs 6oMbLUIOe KONMMYEeCTBO CETEBLIX NepPeMeHHbIX;
* ucnonb3ayeTcsa GonbLIoe KONMMYECTBO 3MEMEHTOB YNpaBneHns AaHHbIMK C MOMOLLLIO Aucniies npubopa.

Monb3oBaTtenb He MOXeT 3agaBaTb BpeMms uukna. Ecnv npubop ocHalleH gucnneem, TO TeKyllee Bpems LuKna
MOXHO MOCMOTPETb B CUCTEMHOM MeH npubopa. Ecnu npmbop nogkntodeH Kk MK, To BpemMs uuMkna MOXHO
NMOCMOTPETb B OkHe MHhopmaumsi o npubope 7.1.

s | |MIPUMEYAHUE
| 1 | |Ana npuBopos Ha HoBol nnaTchopMe Bpems LMKna He oTobpaxaeTcsi B okHe MHdopmalms o npubope 7.1.
Cnncok npnbopoB Ha HoBow nNnatdgopme 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 BbinyLeHa HoBas Bepcus BCTpoeHHoro MO, To Bo BpeMsi 3arpy3kv nporpamMmmbl
B Nnpmbop ByaeT npeanoxeHo o6HoBUTL BCTpoeHHoe [MO:

OWEN Logic x

¥oTuTe 00HOBHTL BCTpOeHHDE MO NoAKNKCYEHHOrD B A3HHBIA
@ MOMEHT YoTpoicTea MP200-220.2(4).X7

BoiGepure "HeT", &M XOTHTE BoIDpaTE YCTPOWCTED
CAMOCTORTENLHO.

PucyHok 7.3

[ns 3anycka o6HoBneHns BctpoeHHoro O cneagyeTt HaxaTb KHOMNKy [Aa.

OBHoenenne scTpoennoro [0 npuBopa ao eeponn 2,12

BHUMaHue! NpK NpepbIBAHKK NPOULECCE SAMPYIKK NPOWMEKK
(NponagaHue NUTaHwWA, obpele cBAZW W/unKn ap.) npubop MomeT
nepelTi B HepaboTocnocofHOE COCTOAHKME, T.K. NPEAkIay Wan
ESPCHA NPOWKEKK DYOET CTEPTA, @ HOEAA He OyOeT yCTaHoBNEHa. B
CNyYae HeYAaYHOW NPOWKWEKK WNKW chon NoBTopwTe ee cHoBa. [pu
NoETOpHOM cOoe 00paTWTECE B CEPEMCHEIN LEHTP

10 OTtMeHs

PucyHok 7.4

Be3 o6HoBneHus BctpoeHHoro MO nporpamma He ByaeT 3arpyxeHa B npubop.

Pa3pbiB cBsian mexay MK n npubopom Bo Bpemsi 0BGHOBMEHWS MpuBedeT K NOBpexAeHuo BcTpoeHHoro MO un
HepabotocnocobHocTn npubopa. [ns BoccTaHoBneHWs pabotocnocobHocTn npubopa crnegyer MNOBTOPUTL
onepauuto.

BoccTraHoBneHue noBpexaeHHoro BctpoeHHoro MO npubopa
,D,J'Iﬂ BOCCTaHOBJ1€HUA NOBpEeXAEHHOIo BCTPOEHHOIO Nno cnegyer:

1. Ecnu npubop ncnpaBeH, TO NEPEBECTU €r0 B PEXMM 3arpy3ynka (CM. pykosodcmeo 1o aKcrayamayuu
npuobopa).

2. B rnaBHom meHo BbiOpaTh Mpnbop — O6HoBReHMe 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 8P-Y
MP-Kir
MP114-224 8044 4P

MP114-224 8044 4Pooce-H

Bepcun s
183
283
283
283
283
283
283
283
283
1.04
114
314

PucyHok 7.5

O6HoBneHue BcTpoeHHoro MO moaynsa pacwmvpeHus

Ecnu k npubopy nogknioyeH Moaynb pacluMpeHus U Ans Hero BbinylleHa HoBasi Bepcusi BCTpoeHHoro MO, To Bo
BpPEMs 3arpy3ku nporpamMmmel B npnbop 6yaet npeanoxeHo o6HoBUTL BCTpoeHHoe MO moaynsa paclumpeHmst.

3. B oTkpbiBLIEMCS OKHE Ha BKknagke Mpubop BbiOpaTh Mogens n Mmoandukauuio.

BcTtpoeHHoe MO ans moayns pacwmpeHnst 0GHOBNSIETCA MO aHanorum ¢ npuéopom.
[na camocTosiTENbHOrO 0GHOBNEHNSA BCTpoeHHoro MO moayns paclumMpeHnus crneayet:

B rmaBHOM MeHto BbiGpaTh Mpubop — O6HoBNeHMne BcTpoeHHoro MO.

Buifepure ycrpoiicTeo

MpuBop || Moayns

Homep cnoTa:

YCTpOWCTED
MPM-24.1
MPM-2201
MPM-220.3
MPM-24.3

o

1)

BepcuA
1.01
1.01
1.02
1.02

PucyHok 7.6
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4. Haxatb KHOMKY BblﬁpaTb. HauHetcs npouecc 3arpy3ku, no OKOH4YaHUM cuctema BbiBEOET coobuieHne o
pesynbratax 3arpysku.

Ecnu BbiweykasaHHbIM cnocob He cpabaTtbiBaeT, TO Heobxogumo o3HakomuTtbesa ¢ n. 10 FAQ wnn obpaTtntbes B
CepBUCHBIN LIeHTp koMmnaHun OBEH.

2. B oTkpblBIEMCH OKHe Ha Bknagke Moaynb cnegyet BoibpaTs Mogudmkaumio n Homep crota.


https://www.owen.ru/catalog/programmiruemie_rele/info/18

7 Pabota ¢ npubopom

3.

HaxaTb kHomnky Bbi6paTb. HauHeTcs npouecc 3arpy3ku, Mo OKOHYaHWM cucTemMa BbIBEAET COOBLLEHUE O
pesynkTaTax 3arpysku.

Bo BpemMA obHoBnEHMS cnenyet He npepbiBaTb Nogavy NnuTaHunA Ha an6op n Moaynun paclumpeHus.

Ecnun B npnbop 3arpyxaercs nporpamma 6e3 nogkm4eHHOro Modyns pacluvmpeHus, BO3MOXHa cuTyauus, Korga
BHyTpeHHee 1O npubopa 1 moayns pacwmpeHns OyayT UMeTb HECOBMECTVMbIE Bepcumn. OTO NPUBELET K CUTyaLuu,
4YTO Ha Moayne paclmpeHns bygeT nHavumposaHa ABapua. [insg yctpaHeHnss ABapum criegyet NnoBTOPHO 06HOBUTb
BcTpoeHHoe 10 mogynsa paclumpeHus.

7.4 OcTupoBKa

O
A

NPEOYNPEXOEHUE

HeobxonmMmocTb NpoBeaeHNst OCTUPOBKM ONPeAEnseTcs No peaynsratam NoBepku npubopa n formkHa
NPON3BOANTLCS TOMNBKO KBAaNUULIMPOBAHHBIMU cneLmanMcTamMmv MeTponormiyeckmx crnyxo,
OCYLLECTBNSAOLMX 3TY NOBEPKY.

BHMMAHUE

KOcTmpoBky npubopa cneagyeT BbINOMHATL TONBKO B COOTBETCTBUM C TpeboBaHUsIMU pykogodcmea o
aKcrinyamayuu npubopa. PekomeHayeTca He NPOBOAMTL FOCTUPOBKY CAMOCTOATENBHO 6€3 JOMKHbIX 3HAHWI
1 KBanudukaumm n obpatntbcsa B cepBucHbin ueHTp OBEH. HenpaBunbHas 0CTMPOBKa NpyBeaeT K
HeKoppekTHoI paboTte npunbopa.

[lns 3anycka ICTUPOBKK cneayeT BblopaTh B rmaBHOM MeHto Mpnbop — KOcTupoBKa BXxo40B/BbIXOAOB. ...

Mepea Hayanom CTUPOBKM NOSABUTCA MEHIO BbiGopa Moaenu u Moamdukaumm npubopa.

BriGop ycTpoicTea >

BriGepuTe yTpORCTED ANA OCTUPOBKK:
MP200-220 2{4) X -

Ok CTMexa

PucyHok 7.7

[anee B OTKpbIBLLEMCA OManoroBoM OKHe cnenyet Bbl6paTb HOCTUPOBKY:

aHanoroBbIX BXxogos 7.4.1;
aHanoroBbIX BbIxoaoB 7.4.2.

BriGop znemeqHTa >

BriGEpMTe 3NEMEHT, KOTODLIA XOTWTE OTHHOCTMPOESTE:
=i AHanoroBbie BXOAbI

LlleAKHMTE HA STOM 3MEMEHTE, S0 XOTHTE OTHIOCTHP OB T
dHanoroeblS BXOObI.

™

[ Ananorossie BeXO[bI
Ll enKkHIMTE Ha STOM SMEMERTE, ECNKM XOTHTE OTHICTHPOBATh
¥ | aHanorossie BbXOAI.

OTmena

PucyHok 7.8

Ecnu B npubope 3anyuwieHa nporpamma, TO BO BPEMsI IOCTUPOBKM OHa OCTaHaBNMBaeTCs — Ha gucnnee npubopa
oTobpaxaeTcsa Hagnuck Mporpamma LOGIC: OctaHoBneHa.
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7 Pabota ¢ npubopom

7.4.1 OcTupoBKa BXoaoB

|'OCTV|p0BKa aHanoroBbixX BXoaoe
[ns 1ocTUPOBKN BXOOOB creayeT:

1. B ananoroBom okHe FOCTUPOBKU Bbl6paTb AHanoroBble BXoApbl. OTKpOGTCFl OKHO HaCTpOﬁKM.

2. B okHe HacTporku BbiOpaTh Tun gaTymka.

4. 20mA -
4000 Ora
4. 20mAa
0..10B
PucyHok 7.9
3. Bsectn napamMeTpbl NOAKITHYEHHbIX K BXOAaM OaT4YMKOB.
Hacrpoilika napametpoe >
ExoaHble mapaMeTpol
Tun pamiMka: 4 20 mA -
HuxHAA rpaHvuEa Toka, MA 5
CpenHes sHa4eHWe Toka, M~A 12
Bep=HAR rpaHvLE Toka, Ma 15
MNocToAHHaA BpeMedy dvneTpa, ((H60 cex): 1
Horunan eqewrero pesucTopa, (45-50 Ora) HE MCMoNB3YETCA
ChpockTs HacTpoliku BriGop kaHana:  Boe kaHanel -
Hazan COtrens

PucyHok 7.10

4. Ecnun HeobxoOMMO BOCCTAHOBUTL 3HAYEHMS MO YMOMYaHUIo B NMOMsX BBOAA, TO cneayeT HaxaTb Copocutb
HaCTPOWKM.

5. B Bbinagarollem MeHHO BbIGOp KaHana Bbl6paTb HOMEP BXoaa And HaCTpOVIKVI B COOTBETCTBUN C
BBEAEHHbIMU NapamMeTpaMn N HaxaTtb Danee.

Bece kaHane -
Bce wanane

Kanan 1

Kanan 2

Kanan 3

KaHan 4

PucyHok 7.11

6. BbINonHWTL ganbHenwme YKa3aHund No yYCTaHOBKE MOJ10XKeHUA nepemMbiYveKk B r|pV|60pe.
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EHMMAHIE!

Hazag

2468

¥CTaHOBHTE NEPEMbIMKY B NOMOHEHWE:

1357

>

o0

Ctmena

PucyHok 7.12
NPUMEYAHUE

[i]

YcTaHoBKa nepemMblyeK onncbiBaeTcA B ,OyKOGOOCfTIGG 1o 3Kcnnyamauyuu an6opa.

7. Ha tocTnpyemble Bxoabl noaaTb CUrHarbl ¢ TpebyembiMU XapakTeprucTUKamu.

H]CTHFIDEI(E EXOA0E

BuiNonHATE ClegyrlHe Ward:

1. MopakTe ka aHanoroesle Bxoan Tok 5,000 MA.
2. [nA npogonsesa Npouecca OTHPOBKM HaxMKUTE KHonky "danee”.

OTmMena

PucyHok 7.13

8. [locne tocTnpoBkM nosiBUTCA coobLeHne 06 ycnewHoMm 3aBepLueHuu. lNporpamma npubopa 6yaet cHoBa

3anyuleHa.

COWEM Legic

® HICTHpOBKE YCNEWHD NPpOBEgEeHa.

pos

PucyHok 7.14

KOcTMpoBKa KOHAYKTOMETPUYECKUX BXOAOB
,D,J'Iﬂ HOCTUPOBKU BXO40B crenyeTt:

1. B gnanoroeom okHe 0CTUpOBKU BbiIGpaTe KOHAYKTOMeTpuUeckne Bxoabl. OTKPOETCSH OKHO HACTPOMKM.

2. B okHe HacTpouku BblibpaTb U3mepsieMbin curHan.

3. Baectu 3HaueHue MocTosiHHOW BpeMeHUu punbTpa.
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7 Pabota c npubopom

Beibop napamepos HOCTUPOBKK X
MapaMeTphl IOCTHPOBKK

Mamepremblil crHan: 0,5..1000 KOM (2000....0,002 MKCM)w @

MocToanHas spemenn euneTpa, (0.1-60 cex): 1 @
CHpocuTs NapaMeTpbl OcnipoBats: Bxoa COM1 (Kanan 5) v (D
Hazan Nanee Otmens

PucyHok 7.15

4. Ecnun HeobxoaMMo BOCCTAHOBUTL 3HAYEHMS MO YMOMYaHUIo B NMONSX BBOAA, TO CneayeT HaxaTb Copocutb
HaCTPOWKMW.

5. B Bbinagatowem meHo KOcTupoBaTb BbibpaTb HOMEpP BXoAa 41151 HACTPOWKN B COOTBETCTBMM C
BBEEHHbIMW NapameTpamu 1 HaxaTb [anee.

6. B okHe BbibOpa napameTpoB HOCTMPOBKM 3a4aTb TOHMKM FOCTUPOBKU.

Briiop napamepos mcTApoEKIA b4

Auanasost 5. 1000 )l (2000 0,002 weCea}

BSpuHAs TOME iDCTADOA, K0 | -] @
CRBAHAR Toem KeTagms, aln | 15 IE}
HeisHif Pl HGTHpoBKA, KD | 100 @

Mpaanason 05, 5 k0w (2000, 200 peCu)

BEpEHAR TORE KCTHFIREA, D0 | 0,45 @
LpEQHAR TORKA K TADDENA, WOk | 1.5 I:Z:I
HHEHAR TO4KS KETHRODKH, KDW: | L G}

PucyHok 7.16

7. KiocTnpyembimM Bxogam NoaKmovMTb CUrHarmbl CONPOTUBIIEHUS C TPEOYEMbIMU XapaKTepUCTUKAMMU.
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7 Pabota ¢ npubopom

K TR OBE B0 *
HenonHeTe CoeryHHISE e

1. TIOARNAS ATR K KT DT =D ATy CONPOTHRNEE 5l
2 Ona npogomEeHTE MPOUSCIA MCTECCEKH RESHRTE KHoney “famee”

| Oanes | | Gt
PucyHok 7.17

8. T[locne 1cTUpoBKM NosiBUTCS coobLLeHUe 06 ycrnellHoM 3aBepLueHuu. Mporpamma npubopa GyaeTt cHoBa
3anyLueHa.

OWEM Logic et

® HlcTHpOoBKa YCNEWHD NpoBEgeHa.

PucyHok 7.18
7.4.2 OcTUpoOBKa BbIXO40B

Ons IOCTUPOBKU BbIXO4 0B clenyeT:
1. B ananoroBom okHe HOCTUPOBKU Bbl6paTb AHanoroBble BbIXoAbl. OTKpOGTCﬂ OKHO HaCTpOVIKVI.

2. B okHe HaCTp0I7IKe Bbl6paTb TN KCTUPYyEeMoro BbIXOgHOIo CUrHana:

*  [IMCKpPETHbLIN;
* AHanoroBblil, HaNPsXEHWE;
¢ AHarnoroBbIi, TOK.

BeiGepuTe TUNEI 2aKa3HbBIE BRIXCAHEX 3NEMEHTOE bt
Aranoroeemi Beeon N21 - AHanoroEwIl, HANPAXEHWE -
AHanoroeell Bemon NEZ2  AHanorosbIl, ToK -

Hazan CTMeHs

PucyHok 7.19

3. W3meputb BennumnHy nogaHHOro Ha Bbixod curHana. Homep Bbixoaa ykasaH B PaBOM BEPXHEM YTy OKHa.
BeecTtun 3HaueHwue B none BBoAa U HaxaTtb Janee.
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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. AHanornyHo N3MEPUTb N BBECTU 3HAYEHUA ONA BCEX TUMOB CUTHaNoB.

5. TMocne HOCTUPOBKU MNOABUTCA coobueHne 0b yCneLwHOoM 3aBepLUeHnn.

OWEM Legic et

® HicTupoBKa yCne WwHo NpoBegeHa.

PucyHok 7.21
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8 CmeHa ueneBou nnatdopmbi

®yHkunss CMeHa ueneBon nnaTopMbl NpegHasHauyeHa Ans nepeHoca MpoekTa Ha ApYyrylo MoauduKaumio
npmnbopa.

[lns cmeHbl LeneBor NnaTopmbl Creayer:

1.
2.

3.
4.

OTKpbITb NPOEKT, KOTOPbIN HY)XHO NEePEHeCTN Ha ApYryto MoanduKauuo npudopa.

BeibpaTtb B MeHi0o Pann — CmeHa ueneBou nnatdopmbl. OWEN Logic npeanoXuT COXpaHUTb NPOEKT
nepeg cmeHon nnatgopmel. [lanee NosABUTCH MEHIO CO CMMCKOM AOCTYMHbIX A4S CMEeHbI NNaTtdopMbl
Moandukauunin:

BriGop mogenn >
BeenvTte HazEaHWe NpuBopa
Mpubop Bxonbl Beixoabl -
MP200-220.1.% 8 8
MP200-220.21 X g ]
- —_ MP200-220.22(24).% 12 12
y e MP200-220.23.% 12 10
| = ‘ MP200-220.3.X 12 10
| e = MP200-24.1.X 8 8
MP200-24.2(4).% 12 12
MP200-24.3.X 12 10
MP200-24.5.X 12 14
MP200-220.5.% 12 14 -
OTtmena

PucyHok 8.1

Bbibpatb npubop, Ha koTopkin ByaeT NnpousBeaeHa cMeHa nnatdopmbl. Haxatb kHonky OK.

[MpoBepuTb M BOCCTAHOBUTL pa3opBaHHbIE CBA3M, eCnv OHX eCcTb. PaboTy nporpamMmmbl MOXHO NPOBEPUTL B
Cumynsitope 3.5. CoxpaHuTb N3MEHEHHbIN NPOEKT.

CmeHa ueneson FIJ'IaTd)OprI nponcxoguT no cnegyrowmm npasunam:

XOMCT aBTOMaTU4eCcK/ NoACTpanBaEeTCs Noa U3MeHeHne KonnyecTsa BXo40B/BbIXOAO0B;

HaCTpPOEHHOEe Nofb30BaTeNeM pacnosioXeHne BXOA0B/BbIXOAOB ocTaeTcs. HoBble BXoAb! 1 BbIXOAb!
[06aBnAKTCA NoCne yxxe CyLeCcTBYOLLMX BXOA0B U BbIXOA0B UCXO4HOMO NPOEKTA;

CBS13M BXOO0B/BbIXOA0B, Y KOTOPbIX U3MEHUICA TUM AAHHBIX, Pa3pbiBaOTCS;

€CI1 KONMUYECTBO BXOO0B/BbIXOA0B YBEMNUYNBAETCH, HO TUM AaHHbIX MCXOQHOro Habopa Bx040B/BbIXOA0B He
N3MEHSAETCS, TO CBSA3M OCTalOTCS;

€CINY KONMUYECTBO BXOO0B/BbIXOA0B YMEHbLUAETCS NO CPABHEHWIO C UCXOL4HBIM, TO CBSI3W yAaneHHbIX BXog0B/
BbIXOA0B pa3pbIBaloTCS;

ecnu B ncxogHowm nnatcopme 6binm AobaBneHbl MOgYNM pacLLUMPEHUsl, TO OHM NEPEHOCATCS Ha HOBYHO
nnatcopmMy, CBA3N AN HUX OCTaloTCS;

HaCTPOWKM aHanoroBbiX BXOAOB/BbIXO40B NEpPEHOCATCS (MPpU Hanu4Mm aHanoroBbIX BbIXOAOB Ha npubope, Ha
KOTOpbIV MAET nepexoa);

NHTEpdENCHI CBA3N NepeHocATcs 6e3 M3MeHEeHN;

BCE 3KpaHbl C HACTPONKaMn NEPEHOCATCA U3 OOHOWN LeneBon nnatdopMbl B APYryio;

BCE NepeMeHHbIe NePEeHOCATCSA U3 OAHOM LeneBon Nnatdopmbl B APYryto.
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9 PacwupeHus

9 PacwwupeHus

PaCLIJI/IpeHI/IFl MCNOJNIb3YKTCA ANnA Co3aaHMUA CIOXHbIX NMPOEKTOB U UX UHTerpaunn ¢ opyrumm cepsmcamMmm KOMnaHmum

OBEH.

Pacwwnpenns B OWEN Logic:

YcTtaHOBKa pacluMpeHun
[ns ycTaHOBKM paclumpeHuii cnegyer:

1.

B rmaBHoM MeHI0 BbibpaTh PaclumpeHnns — YnpasneHue paclumpeHusiMu.

T8 OWEN Logic
®aiin  Bun puSop Cepewc  Pacwwpedua | [NoMolws

: D D YnpaeneH e paciuupeH Mar

PucyHok 9.1

2. B okHe PacwumpeHuns oTMeTUTb ranoykon Heobxoammble pacluMpeHust.

MacTtep TnpaxunpoaHus 9.1. C nomowbio MacTtepa TUpaXxupoBaHUsi MOXHO 3arpy3uTb NporpaMmMy B
npmnbop 6e3 yyactna OWEN Logic n 3almnTtntb €e oT KONMPOBaHWS;
Akcnopt yctporctea B OwenCloud 9.3. MNMo3BonsieT 3kCcnopTupoBaTh KOHPOUIypaLuto CETEBLIX NEPEMEHHbIX
ans onpoca B obnayHom cepsuce OwenCloud;
OkcnopT yctponctea B OPC 9.2. [No3BonsieT aKCnopTMpoBaTb KOHpUIypaumo CeTeBbIX MEPEMEHHbIX Ans
onpoca B Owen OPC Server.

T8 Paciumpennn

Bce ¥cTaHOENEHHBIE OBHoBAEHWA

Buibpate BC2

Macrep TrpaxciposaHMa v1,13.1
Mnarme  cospaer w3 npoexta OWEN  Logic MacTep  TupamuposanvA.  Macrep
THpPaXWPOBaHKMA - MCNOMHAEMEIA $alin AnA 3arpy3kK CO3AaHHOW nporpaMmsl B npubop Hes
OWEN Logic. Macrep Tupamumpoeadwa ©SyaeT nonesed, eciv HeoBxogWMMmo nepegate
NporpamMmMy He PacKphIEaA =WCXOAHMKW® WAW AnA oBHOBNEHWA NporpaMmel Ha npwbope
HEKEaNWEULMPOSaHHEIM NERCOHANCHM,

CPC-cepeep 3kcnopT v1.12.0
MaarvH 3KCNopTHRYET CETEERIE NepeMerHble us npoekta OWEN Logic 8 OBEH OPC-cepeep.

JKCNOPT COKpaTWT EpeMa  HacTpoWkw OPC-cepsepa, ecAM  3HAYEHWA MNEpPEMEHHBIX
sanporpaMMKpoEaHHOrS yoTpoicTea ByayT nepegasatecA B SCADA-cucTemy.

Jxcnopt yorpodcrea & OwenCloud v1.13.17.15998

Mnarme cokpatut Bpems Ha pAcbasnedve npuBopoe B OwenCloud. [Maarwn
IKCNOPTUPYET CeTeBnle nNepemeHdble M3 npoekta OWEN logic s dopmar
napametpoe anA OwenCloud (dain ®json). 3atem napametpnl AoSaBAfOTCA B
CwenCloud npu nomowm dyHkummn "3arpysum us JSON'

2 YcranosuTs

PucyHok 9.2

3. HaxaTb kHOMKy YCTaHOBUTD.
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9 PacwupeHus

4. Yepes HEKOTOPOE BPeMs NOSIBUTCS curHan o6 ycrewHon yCTaHOBKe B BU/IE 3eMEHOI ranioykn HanpoTus
a

BbIOpaHHbIX pacLunMpeHuii

5. Tocne 3akpbiTusi okHa PaclumpeHus nosiButcsa amanoroBoe okHo nepe3anycka OWEN Logic.

Mepezanyctute OWEN Logic et

BCTYNMAKM B Cumy HeobxomuMo nepezanmyctuTe OWEN Logic,

® Boink NpoMEEEneHbl MEMeHerHA. N Toro, yTodbl MEMEHEeHKA
MepesamycTWTE Cefdac?

s

PucyHok 9.3

Mocne nepesanycka OWEN Logic paclimpeHus 6yaoyT rotoBbl K UICMONb30BAHNIO.

NMPUMEYAHUE
EI Ecnu pacwmpeHusa He ycTaHaBnNuBaroTCcs, cneayeTt NpoBepuTb OTKPLIT N nopT 8084.

YnaneHue paclumpeHumn
[nsa ynaneHnus paclwumpeHns cneayer:

1. B rnaBHOM MeH0 BblbpaTb PaclumMpeHns — YnpaBneHue pacluMpeHUsiMu.

2. B okHe Paclumpenus Haxarb Ha KHOMKy 2% HanpoTVB HEOBXOAMMOrO PaCLLMPEHNS.

8 Pacumpenna — O ot

Bce ¥CTAHOENSHHBIE OBHOBAEHKMA

B| BuBpats Bre L. Yeranosuts

| MacTep TMpaxupoEaH1a W v1131 [ X

Mnarvd cosgaer w3 npoekta OWEN  Logic MacTep TupaxuposankA. Mactep
| TMpaMWpOBaHWUA - UCNonHAsmMuIl Gain Ana 3arpyskK CO34AHHOMA NporpamMmel B npuop
| Bes OWEN Logic. Mactep TWpaxwposaHus ByAeT NoNeseH, CI HEOBXOQMMO NepelaTh
NporpaMMy He packphiBad «MCXOAHMKW= WAKM ANA 0BHOBAEHMA NpoTpaMMel Ha npubope
| HExEANWGMLMPOEAHHEIM NEPCOHANOM.

OPC-cepeep skcnopt v v1.12.0

Mnarvu 3kCNoOpTWpyeT CeTesne nepemendile w3 npoekta OWEN Logic 8 OBEH OPC-
cepeep.  JWCNOPT cokpateT EBpems  HacTpodkn OPC-cepsepa, ecnw  3Haqenus
NepeMeHHEX  ZanporpaMMUpoBaHHoro yoTpodicrea GyayT nepepasatecs 5 SCADA-
CHICTEMY.,

2kcnopT yorpodcrea & OwenCloud " v1.13.17.15998

MnarvH cokpatut Epema Ha aobasnedwe npwbopos B OwenCloud. Maarwvn
IKCNOPTHPRYET CETEEbIE NEpeMeHHee W3 npoexta OWEN Logic & dopmar
napameTpoe 4nA OwenCloud (dalna *json). 3atem napameTpel AobaENAIOTCA B
~ L .

- ~ Tt A1

PucyHok 9.4

3. TukTorpamma yganeHusi CMEHUTCS Ha MUKTOTPaMMy YCTaHOBKM.

4. Tlocne 3akpbiTusa okHa PacwumpeHus nossutcs guanorosoe okHo nepesanycka OWEN Logic. Mocne
nepesanycka OWEN Logic yaaneHHble pacluMpeHns nepectanyT 6biTb AOCTYNHLIMW B FABHOM MEHHO.
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9 PacwupeHus

9.1 MacTep TMpaxupoBaHUA

MacTep TupaxunpoBaHuns No3BonsieT cosgasatb u3 npoekta OWEN Logic cdaiin ¢ pacwumnpeHmem *.exe, cogepxaliui
BHYTpM cebs nporpammy. C nomMoLLb0 MacTtepa TUPaXMPOBAHUS MOXHO 3arpy3uTb nporpammy B npubop 6es
yyactns OWEN Logic.

BHUMAHUE
y4 " \ | TupakmpoBaTb NporpamMmmMy MOXXHO TOMbKO MeXay OAMHAKOBLIMU MoauduKaumamm npubopa.
[lns co3paHna danna mactepa TUpaXxnpoBaHna MOXXHO MCnonb3oBaTb dann ¢ knovoMm. Ecnv B npnbop paHee Gbina
3arpykeHa nporpaMma c KJo4oMm, TO Mpu 3arpy3ke nporpamm 4yepes MacTep TUPaXXUPOBaHUS OHU OOMKHbl UMETb
coBnagaoLLmi ko, To ecTb Npu NOCNeayoLLEern 3anmcu NnporpaMmmMbl MacTeEPOM TUPaXXMPOBaHUs 6e3 dhanna knwoya

(dpann otcyTcTBOBanN MO BbILLEyKa3aHHOMY MyTW UMK OLLIMBOYHO Bbin BbIGpaH ApYron Knod), nocrne 3anucu B NaMsiTb
npmnbopa Ha akpaHe npubopa BbicBeTUTCA Hagnuck: NMporpamma LOGIC: MoBpexaeHa.

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

1. Bbibpatb B rmaBHom mMeHto Pann — Co3aatb pans ¢ KIHYOM...

t8 OWEN Logic
Pain | Buo  MNpwop Cepewc Pacwwpenwn Mo
D Hoewid npoekT... Ctrl+M

D CTEpEITE NPOEKT... Ctrl+C

Cozaate Gain ¢ KAYoM...

PucyHok 9.5
2. B oTkpbiBLIEMCA AMANOroBOM OKHE BBECTU UMS hanrna n creHepupoBaTb Koy, KNy MOXXHO USMEHUTL

HaxaTnem kHomnku =% nnu spyunyio.

CozpaHue faina ¢ Knrodom >

BeegwTe vmnA daiina: | PR_key

Beeonte 32-BumHeii knioy: | 38662dcl t‘}
CoxpatmTe Otrmena
PucyHok 9.6

3. CoxpaHutb havn. dann ¢ Kn4voM Nno ymonyaHuo coxpaHsietcs B nanky C:\Users\[umsinonb3oeamensi]
\HokymeHmbi\Owen Logic\Keys.

CosnaHue MmacTepa TUpPaXUpoBaHUsA

Mepen cosgaHveM MacTepa TUPaXXUPOBaHUS PEKOMEHAYETCsl co3daTb TEKCTOBbIM chann ¢ paclumpeHuem * rtf ¢
onucaHuem npoekta. OnucaHne npoekTa bygeT oTobpaxaTbCs BO BpeMs 3anycka MacTepa TMpaXnpoBaHus nepes
3arpyskou nporpaMmmbl B npuodop.

NS co3aaHnsa macTepa TUPaXMpoBaHWs crneqyer:

1. Tepen TupaxmnpoBaHneM MOXHO yKasaTb Ha NaHenu CBOMCTB npoekTa B none Ums canna c knroyom
dann, xpaHawminca Ha MK.
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9 PacwupeHus

CeBoNCTEa CxeEMa
= B
~  [NokymeHt

Mran daiina c knoyom

WipwHa xoncta, e 334
Boicota xoncta, mm 270

Wran paifina o Kmovom

PucyHok 9.7
BeibpaTtb B rmaBHom mMeHio PacwupeHnns — Co3patb MacTep TUPaXUpoBaHUSI.

OTKpOGTCFI OKHO AJ14 co3aaHnA MmacTtepa TMpaXxXnpoBaHuA. Ecnn k NPOEKTY NOAKITHYEH KITHY, TO 6yp,eT
BblBeeHa Hagnuck NMonb3oBaTenbeKasn nporpamMmma 3awiuiieHa Kno4vom! B vHOM cny4yae 6yp,eT

BblBeeHa Haanucb YCTPOMCTBO NoaaepXMBaeT 3aluTy Nofb3oBaTeNlbCKOM NporpamMmmbl, HO Ans
npoeKTa He BblOpaH dhansn C KN4oMm.

Co3gaHue MacTepa TMPAXKMPOEIHMA g >

MapameTphl YCTPORCTEE
Wmn yetpoitetea:  |[TP200-220 2(4).X

Bepecuna srytpennero MO yetpoitetsa: |(2.12

MaparMeTpb! KoMIANALMK
Mma koHeuHoro galing: | Replication Lilite
MyTh K MacTepy TMPEXWMPOBaHWA: | YKaXuTe NyTe K hainy

FPaEiAn ¢ oMAcaHUemM anropUTag:

MoAs3083 TEAECKAA MPOrPaMMa 33UHIEHS KTFYoM!

Cosnate

- | QDUJHEKH: ] 1. Mpemynpexneqwn: 0

PucyHok 9.8

I'Iapameprl YCTpOﬁCTBa CUMTbIBAKOTCA U3 anl60pa 1 3anonHAKTCA aBTOMaTU4EeCKN.

B okHe napameTpoB KOMNUNALUUK 3anoJTHUTb NoNA:

Ums1 kKoHeyHo20 ¢halinna — ums dpaiina macTepa TUPaXMpoBaHWsl, KOTOPbLIV OyaeT co3aaH;
lNymb K Macmepy mupaxxuposaHusi — pacnofnoXxeHue co3gaBaemoro ganna;
®alin ¢ onucaHuem an2opumma — TEKCTOBbIN (hann ¢ onucaHMeM npoekTta B popmare *.rif.
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9 PacwupeHus

MNapameTpkl KoMIMNALLK

Mma koHeuHoro dalina: | Replication Liilite
My K macTepy mpaxuposaHkA: | \Users' Desktop

Paiin ¢ onncaHuem anroputma: | Replication Ltilite rif]

MoAs3083TENBCKAR MPOrpPaMMa 33 UHIIEHS KTRYoM!

Cospate

PucyHok 9.9

4. Haxatb kHonky Co3paTbk. B cnyyae otcyTcTBMS OWIMOOK ByaeT co3aaH dawn ¢ ykazaHHbIM MIMEHEM U
pacwmpeHmem *.exe. OTYeT 0 co3gaHmm dharna BbIBOAUTCH B HUXKHEW YaCTU OKHaA.

- | QDUJHEKH: 0 1l lpeoynpexnenun; &

Cozpaqwe YCNewHo 3asepleHo.

PucyHok 9.10

UTobbl CKpbITE MMM OTKPbITb 0BMacTb OTOOpPaeHus oT4veTa, Crnegyer HaxaTb KHOMKY 7. Wudopmauusa o
npeaynpexaeHnsax u olinbkax BbIBOOUTCS, €CNY OTMEYEHbl COOTBETCTBYOLLME DNAXKKW.

M | @ Owwméiu: 0 1 pemnpesnenmn; &

PucyHok 9.11

3anucb nporpamMmmbl B Npubop Yepes mactep TUpaXXMpoBaHUA
[lns 3anucu nporpammel B Npnbop vYepes MacTep TUPaXXMpoBaHWs Crieayer:

1. 3anyctunTb co3gaHHbI hann mactepa TMpaXnpoBaHUS.
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9 PacwupeHus

I |ﬂ = | Replicationltilite CpedcTEa paBoTel C NPHMAOHKEHHWAMHK - a b
m [nasHan NoaennTeca Bug ¥npaeneHWe 9
R » ReplicationUtilite v O Monci: ReplicationUtilite 2
-~
Wnan Jata nameHeHns Twn Pasmep
# BeicTpblii gocTyn
[55] ReplicationUtilite 05.03.2019 17:07 MprnoxeHne 523 Kb
f@a OneDrive
3 3vot komneroTep
£ Cers
13nement  Beibpad 1 3nement: 322 Kb =

PucyHok 9.12

NMPUMEYAHUE

|I| Bo BpeMs OTKpbITMS MacTepa 0TobpasnTCcsa TEKCT ONUCaHWs NPoeKTa U3 NpUKpeneHHoro darna ¢
paclwmpeHuem *rtf. Ecnu dpann He Gbin NpyKpenneH BoO BpeMsi CO34aHUsi Mactepa, To onucaHue
npoekTa OygeT nycTbiM.

2. CnepoBatb ykazaHUsM MacTepa TUPaXnpoBaHUSI.

! MacTep npowwekn — O x
Jobpo NoMaN0EdTE B MacTep NpowKMEKK npubopa MP200-220.2(4).X. i\--:g
MacTep npowmekn cBHOBWT BCTPOEHHOE NporpamHoe cBecnededne npuBopa MNP200- i .
220.2(4) X, @
Exvumanne! MNocne cGHoBNEHWA BCE HACTROMHKN CEPOCATCA HA 33B0ACKHME 3HAYEHWS, s
Hanee Omvera

PucyHok 9.13

3. B pasgene Hactpoiiku nopta ykasbiBaetcs HoMmep COM-nopTa, Kk KOTOpoMy NoakntodeH npubop. Kak
y3HaTb HOMep nopTa onucaHo B pasgene Hactporka nopta 3.6.
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9 PacwupeHus

a5 MacTep npoLumekn

Hacrpoiikn nopra.

BeiGepuTe HacTpoAkK NnopTa.

O

-3

Wma nopra: | COM3 v BeiBpaH nopT:
F Wma; COM3
CiopocTs ofimexa: | 9600 Onicanve: ¥YoTpolicTeo © NocNeaosaTeNbHbIM
T WHTEpdeiicom LUSB
Twn: Modem Device
- |8
OrHa cnosa gaHHer: | 8 Cramyc: OK
KoHTpone yetHocma: | Mone
KonwuecTeo ctonGuT: | One
Appec npubopa: 16
1, Mogrmouen PRZD0ACA, W212
Hazan Cimaeta

PucyHok 9.14

Mocne BbiGoOpa NopTa B NpaBoM HUXKHEM Yriy B6yaeT oToGpaxaTbCsl COCTOSAHME NOAKIoYEHUs K npubopy. B

cny4ae owmnbKkn nogknoveHns Oyaet otobpaxeH 3Hak

OTO6pa3VITCFI nogckaska ¢ onMcaHmem oLInBKN.

Ownobka

Bo3MOXHbIe NPUYUHbBI

MpuGop He noaknoveH

* HenpaBunbHo BbIOpaH
COM-nopr;

* He yCTaHOBNEH
opaneep USB;

* paspblB COEANHEHMS

Tpebyetca gpyron npmudop

MogkntoyeHHbIN Npubop He
COOTBETCTBYET NPOEKTY.
Hy>xHO 3ameHnTb Npnbop B
npoekTe 1 co3aaTb HOBbIN
MacTep TUpaXxnpoBaHus,
nmMBo NoaKNYNTb
nogxogsAwmn npnéop

Ecnun HMkakux owmboK HeT, To 0T06pa>KaeTc;| 3erieHada rafiodka ¢ HasBaHnem np|/|60pa.
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9 PacwupeHus

a5 MacTep npoLumekn — |
Hactpoiikm nopra. DG
BeiGepuTe HacTpoAkK NnopTa. Iw
Cﬁ’f’)
Y
Wma nopra: | COMS ~ BiiSpaH nopT:
: Vs: COM3
CkopocTs obmena: |EIN Onmcanwe: YeTpolicTeo ¢ nocnenosaTensHLIM
T WHTEpdeiicom LUSB
Twn:
- I8
Orura cnosa ganHem: | 8 Craryc: OK

KoHTpone yetHocma: | Mone
KonwuecTeo ctonGuT: | One

Appec npubopa: 16

.\;'_f" MNopkmiousn PR2Z00ACA, V212

Hazan Lanee Cimaeta

PucyHok 9.15

Ecnu cBs3b ¢ NpMbBopoM NOCTOSIHHO MpepbiBaeTcs (raroyka MUraeT), To, BO3MOXHO, ApYyroe NpuroxeHne
3aHumaeT nopt USB. 3710 moxeT ObITb, ecnu 3anyLieHa nporpamma OWEN Logic 1 B Hell HacTpoeHo
NOAKIMOYEHME K 3TOMY Xe MopTy. B Takom cnydae ans 3arpysku npoekta B npnbop gpyroe npunoxeHne
cnepyeT 3akpbiTh unu nepesectn B pexxum OFFLINE .

5. Ecnu coegnHeHne cTabunbHoO, TO CnegyeT HaxaTb KHomnky Oanee.

o5 MacTep npoLumeky - |
Januce NporpaMMe! B yCTpoRCTBO. -5
Byaer cBHOBNEHA NONBIDEATENLCKAA NPCrPaMMa B YETROACTES, Iw},

BHumanue! Npu npepblBaHMK NpOLLECCE 3arPy3KK NPOLWWBKKM (MPpoNagaHue NUTaHKWA,
o6pble cBA3ZK M/ MK ap.) Npubop MOMET NepedTH B HepaboTocnocobHoe COCTOAHKME,
T.H. MpenblOyLLaA BEPCHMA NPOLWWERK DY4eT cTepTa, 8 HOBaA He BymeT ycTaHoBNeHa. B
c/yyae HeyaaYyHoW NpoWwWeKK naM cioA NoOBTOpKMTE ee cHoea. Mpw NnoeTopHom cboe
oDpaTMTECh B CEPBHCHBIN LEHTP.

3ve | [ Ooem

PucyHok 9.16

6. [nsa 3anvcu nporpaMMbl B YCTPOMCTBO CrieayeT HaxaTb KHOMKY 3anucb. Bo Bpems 3arpy3ku nporpamMmei
Henb3s npepbiBaTh cBA3b K ¢ npnbopom. Mo 3aBepLueHnn 3arpy3kn GyaeT BoIBEAEHO COOOLLEHME.
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MacTep TMpaxvpoBanmA >

o 3annce YCMNEWHD 3aBEpLLEHS,

oK

PucyHok 9.17

9.2 dkcnopT ycTtponuctea B OPC

PacwupeHune AkcnopT yctporctBa B OPC skcrnopTupyet ceteBble nepemeHHble M3 npoekta OWEN Logic ans
ncnons3osaHus B MO Owen OPC Server.

[ns akcnopTta cnegyer:

1. 3kcnoptuposaTtk ycTporcteo n3 OWEN Logic — BbibpaTth B rmaBHOM MeHo PaclumpeHuns — dkcnopt
yctpownctea B OPC.

Pacwwpenwa  [Nomows
¥npaeneHue paclMpeHUanm
JkcnopT ycTpoicTea 6 OPC

PucyHok 9.18

MosiBUTCS OKHO NPOBOAHWKA, rae creayeT BbibpaTh MECTO COXpaHeHMs 1 uMs parina ¢ paclumpeHmem *.
dev.

B Owen OPC Server gobaBuTb y3en B 4epeBO 06bEKTOB.

B kOHTEKCTHOM MeHI0 y3na BeibpaTtb [lo6aBuTb — YcTponcTBo U3 hanna. OTKpoeTcs OKHO MPOBOAHMKA.

oD

B okHe BbIOpaTh dharin, koTopblii 6bin akcnoptupoaH n3 OWEN Logic. HaxaTb kHonky OTKpbITb.
5. BbibpaTb npoTokon obmeHa ¢ ycTponcTBoM. HaxaTtb BbibpaTth.

YcTponcTeo 1 Tern OyayT gobaBneHbl B AepeBO OObEKTOB.

Ecnu Heobxogumo oTpegakTMpoBaTth YCTPONCTBO, TO cneayeT U3MeHUTb CBOMCTBa YCTPONCTBA U TEroB.

[ns npoBepky NpaBuinbHOCTM HACTPOWMKKM cneayeT NoakntoumTe npubop k MK 1 3anyctuts pexunm onpoca.

Pa6ota ¢ Owen OPC Server onucbiBaetcs B cnpaske k 10.

9.3 AkcnopT ycTtponcrtea B OwenCloud

OkcnopT ycTporictBa B OwenCloud cokpaliaeTt Bpems gobaeneHuss npubopa, HAaCTPOEHHOro B pexum Slave, B
obnayHbIv cepsurc komnaHum OBEH.

Pa6ota ¢ OwenCloud TpebyeT Noakno4YeHns cneunanbHOro YCTporcTBa, Wo3a, k npubopy. Byaem cumTatb, 4ToO
LUJTIO3 Y)KE HACTPOEH M NMOAKIIHOYEH K NpMBopY, HACTPOKN NpuBeaeHb! B Pykogodcmee no aKcryamayuu Ha LUIo3.

[nsa skcnopTa koHdurypaumm napametpoB Modbus npubopa cnegyer:

1. CospgaTb NpOEeKT ¢ HacTporkamu B pexunme Slave n ceTeBbIMU NePEMEHHbIMU.

2. BbibpaTb B rmaBHOM MeH0 PacwmpeHust — 3kcnopt ycTponcTBa B OwenCloud.

3. B oTKpblBLLEMCS MEHIO BbIGpaTh pacnonoxeHue v 3agatb nms anna B popmare *json.
OanbHeliwne genctens TpebytoT Hanmumsa nuyHoro kabuHeta B OwenCloud.

Mocne Bxoga B NUYHbIN kKabMHET cnegyerT:

1. HaxaTtb Ha KHOnKy
== [l06aBMTE NpuBop

2. Ha oTKpbIBLUENCS CTPaHULE HaXKaTb KHOMKY
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3. B nossuBlwemMca MeHto crieayeT 3agaTtb UpaeHTtudukatop — IMEI/3aBoackon HoOMep ceTeBoro LWni3a
(ykasaH Ha kopnyce wrto3a). B Beinagatoem cnvucke Tun npubopa Buibpate MponsBonbHbIN Npudop
Modbus. Beectu agpec npmbopa, koTopbi 6bin 3agaH B OWEN Logic. 3anonHuTb octanbHble nons.
Hanee cnegyet HaxaTb KHOMNKy [lo6aBUTb.

[NobaeneHne npubopa

Twun npubopa*

Appec B ceTu™

2aBocKOA HOMER

HaszeaHwe npubopa™

KaTeropumn

Yacoeoi noac*

BeeauTe Kakoe-nkMbo W= Cnegyroly SHIUeHWIA:
3aB0ACKOA HoMmep npubopa, IMEI wnwza, MAC-agpec

GMT+0:00 e

BpemdA Ha cTpaHWUe npyubopa By4eT CMeLLATECA B
33BMCUMOCTI OT Y3COEOro NOACA.

OTMEHWTE JobaenTke

PucyHok 9.19

Ha Bknagke O6Lwee/O6Wwme HaCTPOWMKM yKasaTb CKOPOCTb onpoca 1 HacTporiku COM-nopTa npubopa B

cooTBeTcTBUM ¢ HacTporikamu B OWEN Logic. HaxaTtb kHonky CoxpaHuUTb Anst NPUMMEHEHNS HOBbIX

HaCTpOeEK.
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9 Paclumpenuns

YacoeoiA noac* GMT+3:00 ~

B[CIEMF! Ha CTpaHWLe I'IpHﬁDF}E ﬁ}l‘,ﬂ,ET CMellaTeCA B 2aBUCMMOCTH OT YalOBOro NOACA.

Bpems XpaHeHWA apxuBa™ 90 AHer

He Bonee 90 aHel

"OnepaTUBHLIA" Nepuvog onpoca™ 10 CeK

WHTEpEAN ONpoCca ONepaTHEHEIX MapaMeTpoE

"KoH$UIypaumoHHLIA" nepuog onpoca™ 10 CeK

WHTEpEaN ONpoca KOHGWIYpaUMOHHLIX NapamMeTpoe

"YNpaenAwLWMWA" nepuog onpoca™ 10 CeK

WMHTEpEaN ONpoca yNpaenaeMbix NapaMeTpoe

Mepwop OTCYTCTEBWA AaHHBLIX™ 300 CeK

3H3UEHWe N0MKHO DbITE BoNbLLIE MUHUMANEHOTO WHTEpEaNa onpoca NapaMeTpoe

CxkopocTs COM-nopTta™ 115200

PucyHok 9.20

5. B nosiBMBLUENCS CTpaHWLE HaXaTb KHOMKY HacTporku napameTpoB. HaxxaTb Ha BbiNagatoLLnin CIMCOK
MmnoptuposaTb 1 BbibpaTh BapuaHT 3arpy3utb n3 JSON. B oTKpbIBLUEMCS MEHIO BbIbpaTh paHee
co3gaHHbIv hann B hopmate *json un HaxaTb 3arpy3uTb NnapamMeTpbl.

Ynpaenenuve npubopom: MP200-220.4.2.0 i

OOwwme gaHHbie  HacTpoiik coObimvin - JEElanelr ARy ETvETN T fele]]

& Swxcnopt B JSON i ouncvTs ece napameTpel WmMnoprupoeate... » Hacrpoikw fi

3arpysuTs M2 JSON & Kuma  Appec Eamunua ®opmaT . o

cn perMcTpa WMaMepeHMA AaHHbIX ) é

MapameTp

" Bce napameTpbl + 3arpyznTe M2 Codesys v.2.3 &

PucyHok 9.21

6. Modbus nepemeHHble Nnpubopa 6yayT nobaeneHsbl B OwenCloud.
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10 CoyeTaHus knasuLl

10 CoyeTaHuAa KNnasuLl

CoyeTaHue KnaBuLl ‘ OencrtBune
MeHro/®ann
Ctrl + N Co3sgatb HOBbIN NPOEKT

Ctrl+ O OTKpbITb CYLLECTBYOLLUIA NPOEKT
Ctrl+ Alt+ S CoxpaHnTb OTKPbITbIN NPOEKT NoA APYrMM UMEHEM
Ctrl+ S CoxpaHnTb OTKPbITbIN NPOEKT
Ctrl+P Meyvatb
Ctrl + Shift+ C OTKpbITb MEHEXeP KOMMOHEHTOB
MeHio/Bug,
Ctrl+Z OTMeHuTb nocnegHee namMeHeHve
Ctrl+Y BepHyTb (BOCCTaHOBWTL) OTMEHEHHOE AeNCTBNe
MeHo/lMpubop
Ctrl + F7 3anucatb nporpammy B Nnpnbop
Ctrl + Shift + V OTKpbITb TAONULY NEPEMEHHbIX
Ctrl + Shift+ S OTKpbITb HACTPOKN Npubopa
MeHro/CepBuc
Shift + F5 MepenTtn B pexxum cumynsaumm
F6 3anyctntb CUMyNALMIO
F7 OcTaHOBUTb CUMYNSALMIO
F8 [Maysa cumynsumn
F10 LLlar Ha oguH umnkn
Ctrl + F5 [MepenTu B pexxvm otnagkm
MeHro/Paclumnpexus
Ctrl + Shift+ P ‘ OTKpbITb yNpaBneHne pacLumpeHnsamm
MeHnto/lomolub
F1 ‘ BblI3oB cnpaBku
MaHenb BCTaBKU
Ctrl + Shift + F Cosgatb yHKumo Ha ST
Ctrl + Shift + M Cosgatb Makpoc
Ctrl+M CosgaTtb Makpoc U3 BblAeNeHHoro yqacTka
MaHenb «MecTa ucnonb3oBaHUA»
F5 OBHOBMTbL MecTa UCMonbL30BaHUSA PyHKUMKM Ha ST
KnaBuiwuu paboTbl ¢ aneMeHTamMm
Ctrl+C KonupoBaTb BblaeneHHbIn arnemMeHT(bl) B Oydep
obmeHa
Ctrl +V BcTtaButb 13 bycepa obmeHa
Delete YnaneHne BbIOpaHHOro arnemMeHTa
KnaBuiwuu usameHeHus pa3smepa anemMeHTa
Ctrl + — YBenvyeHune WNpUHbI BbIAENEHHOIO aeMeHTa
Ctrl + YMeHbLUEHNE LUNPUHbBI BbIAENEHHOMO 3fieMeHTa
Ctrl+ | YMeHbLUEHWE BbICOTbI BbIAENEHHOMO 3NIEMEHTA
Ctrl + 1 YBenuyeHmne BbICOTbI BbIENEHHOIO 3fIeMeHTa

MacwTtabupoBaHue xoncra

Ctrl + Koneco mbilmn

Mpwn BpaLeHnn koneca Mblln «OT cebsi» macwTab
Xoricta ysenvumBaetcs. Ecnu «Ha cebsy», To
yMeHbLlaeTcsa

Ctrl + «+»

YBenuyeHue maclutaba

Ctrl + «—»

YMeHbLUeHne Mmaclutaba
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10 CoyeTaHus knasuLl

CouyeTaHue KnaBuLl

Dencteune

Mepexoa mexay BKNagkamm

Tab + —

Tab + «

Mepexon mexay BKNagkamu
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11 MpumMepbl NPOEKTOB

11 lMNMpumepbl NPOEKTOB

B naHHOM pasfene Ha npuMmepax 06bscHsAeTCs npouecc co3gaHus nporpamm B OWEN Logic.

« BkntoyeHne cBeTa ¢ aBTOMaTUYecKnUM oTkIodeHmnem 11.1;

« ABTOMAaTMYeCcKoe yrpasrneHue 3rekKTpoMoTopom mMeLuanku 11.2;

+ BbIBOA 3HaueHNsa nepemeHHon Ha akpaH 11.3;

« 3apaHuve yCcTaBOK TaMepoB C akpaHa 11.4;

* [logkntoveHuna NMP200 k OwenCloud yepes wnto3 NMM210 no npotokony Modbus RTU 11.5;
* Topgkntoyenune NMP103 k OwenCloud 11.6;

* YnakoBka/pacnakoBka out/uenbix ynucen 11.7;

* (O6paboTka BUTOBLIX NEPEMEHHLIX C MOMOLLIbIO Macku 11.8.

11.1 BknroyeHue cBeTa C aBTOMaTUYE€CKUM OTKIOYEeHUeM

B noacobHbIX NOMeLEeHnsIX 1 Kopungopax SJ'IeKTpI/I‘-IeCKI/IIZ CBET HYyXeH orpaHn4eHHoe BpeMA. Mocne BkMoYeHUN
ocBelleHundA, ero Hepeagko 3a0bIBaOT OTKIMIOUYUTL, YTO NnpuBOOUT K U3NNLLHEMY pacxoay 3NEKTPO3IHEPTIUNA.

3agaya — cBET JOIMKEH BKIOYATLCA Ha 3aAaHHbI MHTepBarn BpeMeHu, HanpuMep, Y BXOAHOW ABEpU B KBapTUpY, No
criegytoLemMy anropuTMy:

1. Tepen BXOAHOW ABEPbIO yCTaHABNMBAKOTCA AaTunk ocselleHns (F1) u kHorka BknioyeHus ceeta TAUMEP
(SB1).

2. EcnnHenoctato4HO €CTECTBEHHOIO OCBELLEHUS, TO CBETUIBHUK AOIDKEH BKNIOYATLCS KPAaTKOBPEMEHHbLIM
HaxkaTnem kHonku TAUMEP Ha ogHy MUHYTY — AOCTATOYHO, YTOObI HAWTU 3aMOYHYHO CKBAXKMHY W KIKOYOM
OTKpPbITb BEPb.

3. Ecnu ygepxuatb kHonky TAMMEP B TedeHune 2 ceKyHA, TO CBETUMbHUK OIMKEH BKITIOYATLCA Ha TpU
MMWHYTbl HE3aBMCMMO OT BHELLHEIO OCBELLEHNSI — AaHHbIA PEXUM MOXET NnoTpeboBaTtbCs npu yoopke
Kopugopa.

4. CBeTWnbHWK OOIMKEH YNPaBnATbCA KOMaH4aMM OT BHELLHMX YNPaBnsAoLWmMX YCTPONCTB U C MOMOLLIbHO

Bkrtoyatens CBET (SA1), BHe 3aBMCMMOCTU OT BHELLHEro OCBelleHus. [laHHbIN pexuM yaobeH BO BpeMsi
npvema rocter unu Ansa AanbHenwen asToMmaTmsaunm KBapTupbl B paMkax CUCTEMbI «YMHbI JOMY.

5. CBeTUNbHUK OOMKEH BKNIOYATLCS TOMNBKO B BeyepHee N HOYHOE BpeMA.

Bbi6op nporpammupyemoro npudéopa

Ona peanusaumm gaHHOM 3agaun y ynpaensoLwiero npubopa 3agencTBYOTCS BCTPOEHHbIE Yacbl pearnbHOro
BpeMeHW, TpU BXoda M OAuH Bbixod. [aHHbIi doyHKUMOHan obecneunBatoT npubopsbl n3 cepun MP110, umetowme
nocnepgHtoto 6yksy «Y» B 0603Ha4YeHUN.

Ona peanusaumn cuctembl Ha ocHoBe nporpammupyemoro pene MP110-24.80.4P-4 MoXHO BOCNOMb30BaTbCHA
CXEeMOWN Ha NNCTPaLnn HNXe.
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11 MpumMepbl NPOEKTOB

Nporpammupyemoe pene
WUcTouHMK
i nP110-24.8A,.4P-T NUTaHUS
s 12| 18 M Q1 [13 8 G2
« TAMMMEP=»
sB1 111/ S/S2 \_ — 14| HL1 | Yiay
+———10| I7 Q1 15—t
91| 16 B Q2 |16
81 15 g{ — 17
7114 e Q2118
6| 13 % I Q3 |19
& 51 12 = \_ — 120
UcTOuHMK 1L -
WTaHws | CBET> 4 | S/S1 Q3 |21
3|1 1 M Q4 |22
Gl . 2 |+248 \_ — |23
24 B
—& +— 1| 0B Q4 |24

PucyHok 11.1

* SA1 — nepekntoyarens OFF-ON;
+ SB1 — kHonka 6e3 cdumkcaumm OFF-ON;
* HL1 — cBetoBad namna.

Co3aaHue nporpaMmmbl
OnekTpuyeckas cxema Ang ynpasnsioLlen nporpaMmMbl MOXET UMETb BUA;:
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11 MpumMepbl NPOEKTOB

+U

D3 (popmm
} n (8) k I - L
1 )
«TA%I?JIEPS: 1TvMHAT
~ |7
= D4 (dpopmmposarent
3nepXI) D5 (dpopmposarens
: TON WMMyNbCa) D6
Q el | 77 7,
«CBET» SMHHT |_
i) 08
T D7 7
Bpems 1 gHu Hepenw
—1Th|CLOCK
ng Bkn. paborul asTomMara week |0 w al
Bpemsa Bolkniodenns || 1|
agromara
L 1

PucyHok 11.2

Bbixog Q2 ncnonb3yeTcs kak KOHTPOMbHbIV ANst NPOBEPKU PYHKLMOHMPOBAHMS NOrMYeckon Yactum (anemeHTtos D1-
D6). Beixog Q1 ABnAeTcA OCHOBHbLIM U MOXET BKITHOYUTBCS TOMbKO B 3adaHHble TaiMepom D7 nHTepBanbl BpemeHu
B Cryyae cobnofeHns normdeckux ycrnosmmn, obecnedmaemMbix anemeHtamm D1-D6.

Onuncanue paboTbl CXembi:

1.

Ecnu KpaTkoBpeMeHHO (MeHee 2 ¢) HaxaTb Ha kHonky TAMMEP (SB1), norndyeckas «1» noctynaet Ha Bxof
noruyeckoro anemeHTta M (D2). Tak kak Ha BTopom Bxoge D2 Takke npucyTCTByeT normyeckas «1», Ha
Bbixoge D2 noseutcsa normyeckas «1», kotopas 3anyctut doopmmnposaterns umnynsca (D3) anntensHOCTbIo
1 MuH. JaHHbI uMnynec Yepes anemeHT VJU (D6) noctynuTt Ha Bbixog Q2.

KoHTakTbl gaTunka F1 3aMbIKaloT Lenb TONbKO B Clyvae Hannyns eCTeCTBEHHOMO OCBELLEHUs — Torga
nornyeckas «1» Ha Bxoge D1 npeobpasyeTca B normyeckuin «O» Ha BbIxoade 1 NOCTYNaeT Ha BXOA
norundeckoro anemexTa M (D2), yTto 6rnokupyet ero paboTy. B naHHom criydae Haxatue kHonku TAUMEP He
BKMNIOYNT Bbixog Q2.

Ecnu yaepxusatk kHonky TAMMEP 6onee 2 ¢, Ha Bbixoae 6noka D4 nosisutcsa nornueckas «1», kotopas
3anycTuT popmMmupoBatens umnynsca (D5) AnuTenbHOCTBI0 3 MUHYTHI. [JaHHbIA UMNYILC Yepes3 aneMeHT
NNW (D6) nocTynuT Ha Bbixog Q2 (MHTepBan 4eNCTBUSA MMMNYyNbCa HE 3aBUCUT OT COCTOSHMA aaTtymka F1).

Ecnu tymbnep CBET (SA1) BkntoyeH, To norndeckas «1» yepes anemeHt UMW (D6) noctynuT Ha Bbixoa Q2
(Ha Bpems BkntouveHnst Tymbnepa CBET SA1).

Ecnu Ha BTOpOI BXOA norudeckoro anemeHTa M (D8) noctynaet nornyeckasa «1» (0T Tanmepa pearnbHOro
BpemeHu D7) BMmecTe ¢ curHanom norudeckon «1» ¢ Beixoaa anemeHta UJN (D6), Ha Bbixoge Q1 nosiButca
nornyeckas «1» (BbixogHoe pene Q1 BKOUMTCS).

Xonct npoekta B OWEN Logic 6yaet nmetb Bua;
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11 MpumMepbl NPOEKTOB

NOT . TP1 . . 1
AND | = Q

680c| T OR }‘ OR I
I C .
TON1 | _‘AND }_m Q3 ‘
I Q I
. L TP2 . CLOCKW1 . .

| Q ——16:50:—| Th Q
3m| T —~—10:50—} Tl

Z2c| Ton

Ceoiictea CLOCK WEEK BB x
=l
v [apameTpbl
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 ABTOMaTU4YeCKOe ynpaBrieHMe 3NeKTPOMOTOPOM MeLUanku

[ns npou3BoacTBa NULLEBLIX NPOAYKTOB YacTo TpebyeTcs nepemMelunBaTb KOMMOHEHTbI (Hanpumep, MOMOKO U
CIMBKM Ha MOITOYHON (hepme) B TEUYEHNE OnpeaeneHHOro BpeMeHHu.

3apava obecneunTb paboTy yCTaHOBKM AN NepemMeLLnBaHns Mo criegyowemy anroputMmy:

1.

B cucteme gomkHbl GbITb ABa pexuMa paboTbl: ABTOMaTM4ecKui 1 PyyHomn, nepeknoyaembix Tymornepom
PEXXUM (SA1).

B aBTOMaTMYECKOM pEXUME SMEKTPOMOTOP AOIMKEH BKIOYATLCSA M OTKNIOYaTbCA HaxkaTnem kHonku MYCK
(SB1) yepes 3agaHHble MHTepBarnbl BpeMeHu (15 ¢ — BkntoyeH, 10 ¢ — OTKIMoYeH). YCTaHOBKa AOMKHa
OTKItoYaTbCs Yepes MHTepBar B 5 MUHYT nnm ¢ nomoLubio kHonku CTOMM (SB2).

B py4HOM pexunme anekTpoMoTOp AOSKEH YNPaBNAaTLCS KHoMkamu (6e3 BpeMEHHbIX MHTEPBAoB
OTKItOYEHNS ).

B cnyyae neperpy3sku anekTpomMoTopa (Ha KOTOPOM YCTaHaBNMBAETCHA COOTBETCTBYOLLMI AaTyuuk — F1)
yCTaHOBKa [AOMKHa aBTOMaTUYeCKN OTKNoYaThCs ¢ nHankaumen pexvnmva HemecnpaBHoctb namnon HL1 v
3BYKOBbIM MPEPLIBUCTLIM CUrHANoM (MHTepBan NOBTOPEHMS 3BYKOBOIO curHana — 3 c).

3BYKOBOW CUrHan JOrmkeH oTknoyaTbes kHonkon CBPOC (SB3).

C nomoupto kHonku KOHTPOIJb (SB4) nomkHa NpoBepATLCA MCNPaBHOCTL 31IEMEHTOB CUrHaNM3auum —
paboTta namnbl U 3BYKOBOIO CUrHana.

Bbi6op nporpammupyemoro npuéopa

Ona peanusaumn gaHHOW 3afadv ynpasnsowmii Npubop OOMKEH UMETh LIECTb BXOA4OB (MO YUCNy ynpaBnsoLLmX
CWrHaroB) 1 TpK Bbixoda, YTo obecneynBaeT ntobast mogens npubopa us cepun MP110.

[nsa peanusauuun cuctemsl Ha ocHoBe nporpammupyemoro perne MP110-24.8[1.4P mMoXHO BOCMONb30BaTbLCA CXEMOMN:
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11 MpumMepbl NPOEKTOB

Mporpammupyemoe pene

UcToYHMK
«KOHTPO/Nb» SB4 nP110-24.80.4P NATaHUS
s 12| 18 M Q1 |13 s G2
«cspogsaa‘“ 5/82 \_ — |14 M1 T/
i 10] 17 Q1 [ 15—t
Jélgmmmnﬂaﬁ[: —~ 9l 16 3 I_ a2 |16}
— SETOMETHYECKHH
PEXIM 81 I5 E\_ — HA1
OTKI— pyoit i
e ] crom se2 | |7 ¢4 s L o183
| S = Ll
aveKs SB1| o3 = [ 219
A : \_ — [0 Hu
UcTouHmk PRV SAT T 4 | §/81 = Q3 |21 _8._
NUTaHns oot 3111 . =
6;4 g" 2 |+24B l — |23
—R 1| 0B Q4 |24

PucyHok 11.4
PucyHok 11.5

AnekTpunyeckasa cxema nogkntoveHus: SA1 — nepekntovatens OFF-ON, SB1-SB4 — kHonku 6e3 dumkcauum OFF-
ON, M1 — anektpomotop, HA1 — 3BoHOK, HL1 — nHgmkaTopHas namna.

Paboty nporpammbl npubopa MOXHO NpeacTaBuUTb B BUAE LEMEN Cxembl, NpMBeSeHHON Hmke (Bbixogbl Q1-Q3
COOTBETCTBYIOT ABYM KOHTaKTaM KneMMHuKa nporpammupyemoro pene MNP110-24.8[.4P).
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11 MpumMepbl NPOEKTOB
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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) nosiBnsetcd
nornyeckas «1» — Ha Bbixoge RS-Tpurrepa D1 yctaHoBuTCs normdeckas «1». [lJaHHbIA curHan noctynaeT Aanblue B
3aBMCUMMOCTM OT COCTOSAHUS BKtoyaTensa SA1:

+ ecnu koHTakTbl SA1 (PEXXUM — Py4yHoW) pasomkHyTbI, lornyeckas «1» npoxoauT Yyepes anemeHTsl D8, D9
1 noctynaer Ha Bbixod Q1 (KOHTaKTamu BbIXOQHOMO perne BKNoYMTCH anekrpomotop M1);

+ ecnu koHTakTbl SA1 (PEXXUM — ABTOMaTU4YECKUI) 3aMKHYTbI, Tornyeckas «1» npoxoamT TONbKO Yepes
anemeHT D3 gnsa 3anycka pabotbl 6nokos D4, D5.

Llenb Bxopa I3 (oTknroveHne yctaHoBKM): npu Haxatum kHonku CTOIM (SB2) nnu cpabatbiBaHun gatynka F1 Ha
Bxoge R (D1) nosBnsietca norudeckas «1» — Ha Bbixoge RS-tpurrepa (D1) ycrtaHoBuTca norudeckuii «O»
(BkntodeHue Bbixoga Q1 6rioknpyercs).

Lenb Bxoaa |11 (hpopmupoBaHme nHTepBanoB paboThkl anekTpomoTopa): ecnu Tpurrep D1 BKIMHOYEH U KOHTaKTbI
Bkrtovatensd SA1 (PEXXUM — ABToMmaTnuyecKknin) 3aMKHYThI:

* curHan noruveckon «1» ot SA1 npoxogut Yyepes anemeHT D3 n noctynaet Ha D4 ((popmumposarens
uMnyrnbca c 3agepXxkon 5 MuH). [laHHbIn uMnynbc, npoxoas vyepes anemeHt U1 (D2), noctynut Ha Bxoa R
Tpurrepa D1, n ycTaHOBKa OTKITHOYMTCS;

* curHan normyeckomn «1» ¢ Bbixoga D3 noctynaet Ha D5 — reHepaTop MMNYNbCOB C NapaMeTpamMu:
nornyeckas «1» — 15 ¢, nornyeckuin «0» — 10 c. laHHblIe MMNYNbBCEI C BbIXOAA reHepaTopa NpoxoadaTt Yepes
anemeHT UJTA (D8) n nocTynatoT Ha Bbixod Q1 Ans ynpasneHus pabotoin anektpomotopa M1;

» Ecnu koHTakTbl BKntovaTtenss SA1 (PEXXUM — PyyHon) pa3oMKHYTbI, TO lormdeckunii anemeHT D3
3abnoknpoBaH, 1 curHan ¢ Bbixoda Tpurrepa D1 yepes anemeHT D6 cpa3sy nocTtynaet Ha Bbixog Q1, T. €. B
JaHHOM peXxume COCTosIHME BbIXoga TpuUrrepa ynpaensieT paboTon anektpomoTtopa M1.

Llenb Bxoaa 16 (BknroyeHne 3ByKOBOW cuUrHanusauum): B cnyvae cpabatoiBaHmsa gatyvka F1 Ha Bxoge S (D9)
nosiBnseTca normdeckas «1» — Ha Bbixoge RS-tpurrepa D9 ycrtaHoBuTcA noruuveckas «1», KoTopas BKnovaeTr
reHepaTtop D10 ¢ napameTtpamu: normdeckas «1» — 3 ¢, normyeckni «0» — 3 ¢. [laHHbIE MMNYNbCbI NPOXOAAT Yepes
anemeHT UJ1M (D12) 1 noctynatoT Ha Bbixoa Q2 ons ynpasneHus paboton 3sBoHka HA1.
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11 MpumMepbl NPOEKTOB

Lenb Bxoaa 17 (oTknovyeHMe 3ByKOBOM CUTHanm3auum): B criydyae HaxaTtus kHonkm CBPOC (SB3) Ha Bxoge R
(D9) nosiBnsetca normdeckas «1» — Ha Bbixoge RS-tpurrepa ycraHoButca normdeckuii «0», n reHepatop D10
OTKIto4aeTcs.

Llenb Bxopaa I8 (koHTponb paboTbl Namnbl U 3ByKOBOW CUrHanu3auumn): npu Haxxarton kHonke KOHTPOJb (SB4)
norudyeckas «1» yepes anemeHT UJTN (D11) noctynaeT Ha BkntodeHue Bbixoga Q3 — namna HL1 skntountes. Ecnin
KoHTakTbl gatumka F1 3amkHyTbl, TO Bbixog Q3 Bkntovaetcs. [Npu HaxaTon kHonke KOHTPOIJb (SB4) noruyeckas
«1» yepes anemeHT UJN (D12) noctynaet Ha BkntodeHue Bbixoga Q2, n 3soHok HA1 BkntouunTcs.

Xonct npoekta B OWEN Logic 6yaet nmetb Bua:

RS2

MY CK R <
[ » . . .
‘ 12 s
‘ «CTOM»
OR
’_._ TON1 |

AMND | Q
L 5m| Ton .
—_—, BLINKZ
«PEXWM» ' : AND [ Q
1 NOT
. . . . S 15c| Th
10c| TI
I _‘ OR }_x_,k Q1
P P |
r— RS1 BLINKA
|7 R Q 1 al ' BRIIOYEHIE 3B0HKA
OR Q2
S S 3c| Th
—_— 3c| Tl
|6 } . . . . . BKMO4EHUE NAMIbI
OR Q3
| ' _«KOHTPOIb» ' ' ' ' =
18

PucyHok 11.7
m NMPUMEYAHUE

1. OcraBLumnecs cBoboaHble ABa BXOAA M OAMH BbIXOA MOXHO UCMONb30BaTh ANs BBEAEHUS
OONoNHUTENbHBLIX PyHKUMIA. Hanprumep, nepekntoyatb YeTbipe pasHbiX MHTepBana AnMTenbHOCTH
aBTOMaTMYeCcKol paboTbl ANEKTPOMOTOPA MU U3MEHSTL ApYyrne paboyne napaMeTpbl yCTaHOBKU.

2. TexHonormyeckni LMk paboTbl yCTAHOBKM MOXHO cAenaTth NOMTHOCTbI0 aBTOMATUYECKMM, eCrn
CXEeMY OOMOSNTHUTb MHKPEMEHTHBIM cHeTYMKOM (CT), BbIXOAHBIM CUrHANoM KOTOPOro MOXHO
BblKntoyaTb Tpurrep D1.

11.3 BbiBOA4 3HaYeHUs1 NepeMeHHOWN Ha 3KpaH

3apaya — Ha rlpM6ope C NOAKIMKYEHHbIM K HEeMy Mo MHTepd)eVlcy CBdA3n MOoOynw BBOOA HeobXxoQMMo cumTaTb
3Ha4YeHus Ha Bxogax 1 m 2 MOOynA U BbIBECTU UX HA aucnnen npm6opa.

[ns pa3paboTku NporpaMmmebl criegyeT:
1. Cospatb HoBhbIN NpoekT B OWEN Logic.

2. [MopknounTb WabnoH ceTeBOro yCTPOMCTBA B MPOEKT. [1Ms1 9TOro cnegyeT 3anyCTuTb MeHeaKep
KOMMOHEHTOB 1 OTCOPTMPOBATb KOMMOHEHTLI MO Kateropuu LLIabnoHbl ceTeBbIX yCTPOUCTB. 3
creHepupoBaHHOro cnucka Bblibpats MB110—8A n HaxxaTuem Ha KHOMKy 3arpy3uTb B MPOEKT ckayaTtb
LabrnoH.
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11 MpumMepbl NPOEKTOB

®© N oo

8 MeHemkep KOMNOHEHTOR - m} X
Ownaiti 6asa | BuGnuoteka
~
[¥) 3amysumsenpoexr | |FE- 3amyaums & Gutmotey | [Monce x MB110-8A
KomnoHenTs! O Hwms Onucarne BuBnmoteka | Mpoext -~ E Lata cosnarmn: 10 asrycra 20181
Watinors ceresex yopodies = ||| [ | MB110-24 hd hd Dama vamerers: 10 aeryera 20181
Karerops [0 © |MB11024C v v
UlaBnoket ceTeBbx yCTPO. 18 [0 B1 mB110-8a v v
H Vs Agpec
|0 B o v v nepemeo Tvn gavHi oty Kormerapit
: 0| @ |mBs110-8x v v dp1 Lisnowncrerros 0 Monoxerue AEcATHIHOR Toww AR sxofa 1(sHay. dp)
0 & |mB110-16% v v dp2 Lenoumcriertoe 6 MonoxXeHite AECATHYHOR TOWM ANR Bx0Aa 2(zHay. dp)
0| @ |me110-32 v v dp3 Lienoumcnettos 12 TlonoxX@Hue ASCATH4HOM ToukM AN Bx0na 3(zHay. dp)
O B |mK110-4x.4x v v dpd LlenoumenerHoe 18 Monoxetue aecaTMIHOR Towo Ans Bxoaa 4(sHay. dp)
O/ & | mk110axax > v o5 Lienouncnettos 24 Monexetie AeCATHHO/ TouKM AN Bx0na 5(aHay. dp)
0 @ [mutioeu " " . dob Lenowncnertoe 30 Monoxetie ascATHaHOA Tou Ans sxosa Blznay. dp)
dp7 Lenounenettoe 35 Monoxetite AecATHHO ToMKA ANR Bx08a 7(sHay. dp) hd
Pesynerar onepaust Oumbia:0 [ Yenewno eunonero: 0 T

B okHe HacTpoek NnpuGopa noaknYMTb 3TOT LWABIOH .

Mocne nobaeneHus WwWabnoHa CETEBOro YCTPOMCTBA B Tabnuue NnepeMeHHbIX creqyeT yTOYHUTbL MMEeHa U1
TUMbI NepeMeHHbIX, KOTOpble NraHupyeTcs BblBOAUTb Ha akpaH (1zm_fl1 un 1zm_fl2). 3to temnepatypeil,
n3MepeHHble Moaynem, u nepegasaemMblie B npudop no npotokony Modbus. NepemeHHble UMEIOT ThM ¢
nnasatoLen 3andaTon.

BriBepuTe ceTeRyHD MEQEMEHHYHD MNK CO3A3ATE HOBYHD x
Mowck =
K
—_— 3
MB110-8A, 16 E
@
Hran Tun nepeMeHHOR PYHKLIMA YTEHWA PYHKLIAA SAMACK peﬁﬂ;;a AD‘D?;B?MTE KorareHTapwit o
lzm_fl1 Crraeawowe... - 03 - Het - 4 E
lzm_fl2 C rrapawowe... - =03 - Het - 10 :!:
lzm_fl3 Cnnaepawowe... - 03 - Het - 16 @
lzm_fl4 Cnnaeaowe... - 03 - Het - s g
lzm_fl5 Crnagawowe... - =03 - Het - 28 E
lzm_fl& Cnnasawwe... - 03 - Het - M &
lzm_fI7 C rrapawowe... - 03 - Het - 40 a
lzm_fl3 Crnasaowe... - (=03 - Het - 45 Eaﬁ
<Heseidpana > bynesckoe - 0201 - 0x05 - 0 8 é’
OK
PucyHok 11.9

MepenTn B MeHeaXXep 3KpaHOB.
[BOMHBLIM HaXaTMeM MO 3KPaHy OTKPbITb PeaaKTop SKPaHOB.
W3 bubnmnotekn KomnoHeHToB [06aBnTL anemeHT BBoa/BbiBOA (int/float).

OTKpbITb CBOMCTBA AMNIEMEHTA U yKasaTb TUN NepemeHHon — BelwecTBeHHbIN. 3aTeM B CTPOKe
MNMepeMeHHas HaXaTb Ha KHOMKY «...».
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8 OWEN Logic

- ] X
Paiin  Bun MpwSop Cepewc Pacwwpenwn  [Nomows
DOR@ DR - QA
§ Cxema* | Ixpan "Ixpan 1" BnBnuoTeKa KOMNOHEHTOB BB x
]
= s = .|l
z @, 57 ®, 100 - aril &
H 3NeMeHTBl yNpasneHua if
z =
= s | MeTka .
| CeolicTea Bsoa feoison (nt/float) 1
+ 00,0 [omic
71|
[T 1em 14 [22] Py
Tun nepemeHHo BellecTseHHbIi
3nakos 3
Mocne sanAToi 1
Tekct a0 0
MNepemennan
MNepemenrran anA oToBpaxeHka
$6:0% | Mepew. 0% [fpcnnav: 13z | o3viex | i Mpusoprenoncnosen | 4.COMS

PucyHok 11.10

9. B Tabnuue nepeMeHHbIX BbibpaTh nepemeHHyto 1zm1 Ha Bknagke RS-485, Cnot1.

10. B none 3HakoB B CBOMCTBaXx aremMeHTa yka3aTb He0OX0AMMOe KONMYeCTBO 3HAKOB ANs BblBOAA 3HAYEHUS
BblGpaHHOW nepemeHHon. B none Mocne 3anATon yka3aTtb KONM4ecTBO APOOHbIX pa3psagos. B none Ainuna
ykasaTb obLlee Konn4ecTBo 3HaKoB anemeHTa. B none TekcT go Habpate T1 u noctaBuTb NpoGen ans
OTAeNeHns 3Ha4YeHns OT TeKcTa

11. B none PepakTtupyemo noctaButb HeT, Tak kak MeHsTb M3MEpPEHHbIE Ha MOAyrne 3HaYeHnst TemnepaTyp

Henb34.

12. Ha stom HacTpovika ogHoro anemeHTa Beoa/BbiBop (int/float) 3aBeplieHa. [1na ynpoweHus
AanbHenwen paboTel criegyet CKONMPoBaTh ANIEMEHT CO BCEMU HACTpoMKamu, HaxkaB Ha Hero KM n
BblIOpaB B KOHTEKCTHOM MeHo KonupoBaTb (v crieqyeT BoCrnonb30BaThCs codeTaHem knasuw Ctrl + C).

8 OWEN Logic - ] X
Pain  Bun MpwSop Cepewc Pacwwpenwn  [Momowe
DORe D@ - QA
§ Cxema™ | 3xpan "3xpan 1" BMBNMOTEKE KOMMOHEHTOR L= ox
]
B A o = H
E" ©, o0 @, 100% - 8~ il &
5 3nemMeHTbl yNpasneHna if
: ‘ -
=2 [ | Merxa
| CeoiicTea Bsoa /Eeieon (int/float)2
T1 +00,0 [eme
Tzsl |
v [muanasoH A
+ KonTpons Jit]
T 2 0 0 7 0 Makcurym 65535
MiaHMRyRa 0
v  Koopmars ©
LOmana
MakcumansHas AnnHa snemeHTa
®E:0% | Mepew:0% [fpcnnav: 13z | oaviex | i Mpwsop ve nomnioven i, COMg

PucyHok 11.11

13. BcTaBuTb CKOMMPOBAHHLIN 3f1IEMEHT NOBEPX CyLlecTBytoLLero, Haxxa [MKM Ha skpaH 1 BbiOpaB B
KOHTEKCTHOM MeH0 BcTaBUTb (MNn BoCcnonb3oBaTbCcs codeTaHnem knaeuw Ctrl + V).

14. Ha BcTaBnNeHHOM areMeHTe U3MeHUTb NepemeHHyto Ha lzm_fl2 n 3ameHuTb TekcToBbIN Orok Ha T2.

Mporpamma rotoBa K 3arpyske B npuoop.

11.4 3agaHne ycTtaBOK TaMMepoB C 3KpaHa

3apgauya — Heobxogumo ynpaenaTb 3agepxkamn Ob Blink (reHepaTop NpsAMOyronbHbIX MMMynbLcoB) U TP (Mmnynbce
BKITIOYEHNS 3aJaHHOM ANWMTEnbHOCTM) € aucnnes npubopa. [MpegycMoTpeTe BO3MOXHOCTb NpeobpasoBaHus
3afepXeK B MUNMAUCEKYHAbI, CEKYHAbI UNK Yackl. [JononHuTensHO Heobxoaumo oTobpaxaTtb 3agaHHyto yctaBky b

Ha gucnnee npubopa.
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11 MpumMepbl NPOEKTOB

[ns peanvsauuun 3agayn 6bin Beibpan MP200.

Xonct NpoeKTa C 3aneMeHTaMn npuBeaeH Ha nnicTpaunm H1Xxe.

1 BLINK1 T_ Q1
SEE RTRIG1 LI Q
1 Q oc|Th
. . . . . . . Oc|TI —
12 Q2
] RTRIG2 L TON1 r—
e HE
— Oc|Ton S
13 = ~ Q3
L ONUTENBHOCTE OTKMN. COCTOAHUA B MC L
— toff bink >4 «[write to FB B
. A . . .  oFon ¥ . . . . laa
| ¢ - DIV |« —#— 1_off_blink_s_T
— _ DIV | 1_off_blink_s 1000 P— S—
" |ANUTENBHOCTL OTKM. COCTOAHUA B C.
15 |~ [INMTeNLHOCTL BKN. COCTORHWUA B MC — Q5
ton_blink > [ Write to FB ‘
. B . SRR o oAl ¥ . . . . . .
DIV t_on_blink_s_f
16 [ . a t_on_blink_s 1000 . . - — — Q6
———
ANMMTeNbHOCTL BKMN. COCTOSHUA B C.

F BpemA 3aqepXku BKMKOYEHUA B MC e
17 L o - Q7
- [ (wiietoFe ‘ -

| «{ TOFLOAT |
. DIV t 1 1000 [y
—_— —_un_ on_s —_
———
8 | a8
Bpes sagepMKn BKIYEHUA B C. : o ' : o : : : : : : o :
Al1 [~  F1

PucyHok 11.12 — Cxema anroputma

®b5 Blink (reHepaTop NpPAMOYrofnbHbIX MMMynbcoB) M TP (MUMNynbC BKMOYEHUA 3adaHHOW ANUTENbHOCTU)
NPUHMMALOT B KAYeCTBE YCTAaBOK YMCNa B LIENOYUCIEHHOM chopmaTe C ANCKPETHOCTbIO 1 MC.

YTo06bI nepecynTaTb yCTaBku Noa HY>XHble eANHNLbI BpeMEHU crnenyer:
ansa OTO6pa)KeHI/IFI 3Ha4YeHUn B CeKkyHOax, criegyert pas3genntb BBEAEeHH

anda 0T06pa>|<eHv|;| YCTaBOK B Yacax. cneagyet pa3genutb BBegeHHOe 3H

oe 3HavyeHue Ha 1000;

ans oTobpakeHnst ycTaBOK B MUHYTax crieyeT pas3aenvTb BBeAeHHoe 3HadveHne Ha (60 - 1000);

adveHwue Ha (60 - 60 - 1000).

o o
[ T T =
SKpaHEI AN PeAGKTHPOBaHIS SHaYGHHH YOTABOK
I (Lot pink >t [eore) - ~
ot Lo  (oror — : aa] / ; )
LoD f 00000 S 38 ‘ (i) o X Ha aToM aKpaHe OTOBPaXEIOTCA YCTABKN B CERYHAAX, LENOYCeHHble aHaveHht W float popmar
|ANMTENBHOCTL OTKN. COCTORHMA B C. BLINK TON
i @m ‘ 00000O0 M cll[5| TerepeEEEorcomaENG] 05
' o | - (wr) ! 00 o 00' ¢ 000 o
t _on 00000 Mol o - ,%* =496/ L+ 0 0 2@ , 0 + 00 0
e |
[Bpems 3a0epXKM BKIIOYEHNS BMC L T
17 ~ Q7
L Conton >+ «[WretoFs]
- T @ =
- S ) oo ] = ‘
AL )

PucyHok 11.13

Ecnn HeoBGxoaumo BbIBOAWUTL 3HAYEHWE YCTaBKU C OECATUYHBIMW 3HaKamu,
nnasatoLlen 3ansTon n NogennuTb Ha COOTBETCTBYIOLLMIN KOSOMULNEHT.

Mpumep

crnegyeTr nepeBectn 4Mucno B Tun C

[nsa nepeBoga 2500 munnucekyHa B cekyHabl cnegyet: 2500 mc + 1000 = 2,5 c.
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11 MpumMepbl NPOEKTOB

11.5 NoakntoyeHune MNMP200 k OwenCloud 4yepe3 wnro3 NMNM210 no npoTokony
Modbus RTU
Byaem cuntatb, 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 UICTPaLUK HUXe.

Hactpoiika npubopa — O *
=} MpuGop MNonyaynnexckuli weTepderc nepegasy aarHbi. AnwHa nudume o 1200 m (Bes noeTopHTENEA), MOXHD
Skpan NoAKMIYUTE A0 16 yCTpodcTE.
Uack
- HHTequenc"' [ Croenats noymoruzmie  [J1 3asonckue wacTponkm
=135485, Crior 1, Slave;
Cam, 16 Tun uHTeppeiica:
Mooy nm pacmHpeHiA Homep cnota: 1 -
- Beom Pexum:  Slave -
[}~ AHamoroBsle e
+}- OWCKPETHBIS
- Per Ckopocte: 115200 -
—}- Boixoas
) [uckpeTHbE YemmocTs:  Het -
Yucno cron-Bur: 1 -
BuTol gatHe: | 8 -
10
KommeHTapwi:
MpouwTaTe 33KpLITE
PucyHok 11.14

3. B HacTpomnkax cnota ykasatb agpec 1 n obaBuTb CeTEBbIE NEPEMEHHbIE, KaK Ha UINIKOCTPALUN HUXE.

Hacrpoiika npubopa - O X
—|- Mpwioy
pha P W Cam Anpec: 16
KpaH
* Crapwmm perwcTpoM Bnepen Crapwwm SafTom Bnepen
Yach Float: 2 1 4 3
—}- MkTeptreick
—1-RS485, Cnot 1, Slave Konmexrapwd:
Cam, 16
Momynu pacluvpetna
—}- Bxommi + 'ﬁ X Mma: whar
WMA nepeMerHoi Tun eC perncTpa
[} Anianorossie P Aapec o P Tun:  Llenouwicnenros -
] Ouckperhbie Var C nnaeawwei 3anAToil 513
5 Busom wh/ar Llenouncnentoes 512 PerucTp: 512
(&} lnckpeThbie KorMmeHTapui:
1 ]
MpouwTate 38KpEITE

PucyHok 11.15
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Cnedyem obpamumb e HUMaHUe, 4YTO NepeMeHHas ¢ nnaeatoLlen 3anaTon (rVar) 3aaHnmaeTt gBa peructpa
B namsaTu npubopa (B gaHHOM criydae — 513 n 514).

CospaTtb 9KkpaH B MeHegkepe akpaHoB 2.8 n gobaBuTb Ha Hero anemeHTbl BBoa-Bbixoa Int n Beoa-
BbiBoA Float. lNpuessaTb kK HUM NnepemeHHble wVar u rVar. B HacTpolikax aneMeHTOB 4515 napameTpa
Pepaktupyemo cnegyet noctaButb 3HadeHue [la, YToObl MMETb BO3MOXHOCTb M3MEHSITb UX C AMCMNEes
MP200.

CeoiicTea Beog /eeieoa (int/float) 1 10 x
B HN
I n t O O O O . MNepemertan wWVar [512] ~
E TunnepemenHol  Llensst
3nakos 4
% Mocne sanaToi 0
F I 0 a t + 0 0 0 Texct oo
! TexcT nocne
Pepakmupyemo La v
e c
MNepemennan
Mepemennan ana oToGpaxeHna

PucyHok 11.16

3arpyautb npoekT B [MP200 (Mpnbop — 3arpy3uTb nporpammy B npuéop).

3anTn Ha rmasHyto cTpaHuuy cepsmuca OwenCloud. Ecnu ewwe He 3aperncTpupoBaHbl B cepBrce —
HeobxoaMMOo NPOWTY NpoLeaypy perncrpaumu.

MepeliTv Ha BkNagky AAMUHUCTPUPOBaHUE, OTKPbITb BKNaaky Mpubopbl 1 HaxaTb kHomky Jlo6aBUTb

o0baBnTeE NpKbo
npubop ( +'ﬂ' - -

YkasaTb crefytoLme HacTpovKu:
* WUpeHTndmkarop — Beectn IMEI ceTeBoro wnto3a (ykasaH Ha kopnyce LWm3a);
* Tun npunbopa — BbIb6paTh TMN MpounssonbHoe yctporctBo Modbus;
* Appec B ceTu — ykasatb agpec 1;

» HassaHue npnbopa — BBeCTM HasBaHuWe npubopa;
* YacoBo# nosic — ykasaTb 4acoBOW MNosic, B KOTOPOM HaxoauTcs npubop.
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11 MNpumepbl NpoekToB

Nobaenexne npubopa

MaeHTupuKaTop* Beeaute IMEI ceTeBOro wn3a

Tun npubopa* ‘ MpowssonbHoe ycTpoicreo Modbus v

Appec B ceTU* ‘ 1 ‘

3aBoACKOW HOMep oe, He Bonee 17 3Hak

[t
1
(g
[q¢]
1
[ ¢]
(]
|

(=]
m

HazBaHwe npubopa* ‘ nP200 ‘

YacoBoi noAc* ‘ GMT+3:00 ¥

BpemA Ha CTpaHKuUe npubopa ByaeT CMelaThoA B
3aBMCHMMOCTI OT YaCOBOro NoAca.

OTMEHWTE JobaBnTb

PucyHok 11.17

10. Haxatb kHoNky [lo6aBUTb.

11. Haxartb Ha Ha3BaHue npubopa, 4Tobbl NEpenTn K ero HaCTPOMKe:

[RsZGLIME MNonezoBateny  Mpodwnb KOMMaHUK

Tun, Ha3BaHWe, pacnonoxeHne npubopa nin ngeHtmovkarop | Q | KaTeropum... == lo6aBnTL Nputop
Crnmcok NpUBopos KOMMaHuK. BbIGpaHbl Bce KaTeropum.
n Hil 3aNKC 1-6 12 6
HazBaHWe NpwGop naeHTudmMKaTop 06HOBNEHOD
© K Cloud MK yepes Modbus TCP 6A:77:00:FF:E1:63 TONBKO YTO i
MP200 MpowssonsHoe ycrpoicTteo Modbus 11122333 m

PucyHok 11.18

12. Ha Bknagke O6wwee/O6wWwmMe HACTPOMKM yKasaTb CKOPOCTb onpoca u HacTponkn COM-nopTa npubopa B
cooTBeTcTBUM ¢ HacTporikamu B OWEN Logic. HaxaTtb kHonky CoxpaHuTb Anst NPMMEHEHNS HOBbIX
HacTpoek. B crnyyae HeobXxoaMMOCTN MOXHO U3MEHUTb U ApYrne HaCTPONKKM (Hanpumep, Neprosa onpoca).
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11 MNpumepbl NpoekToB

ﬁ CoBemua  MapameTpe

OBLE HACTRORKK Hacrpoiiky pacnonoxeHiua Ha KapTe
TerylwmiA naeHTUdUKaTop 11122333
Tun npuGopa MpowssontHoe ycrpoicreo Modbus
HoebilA maeHTUpuKaTop GSMwinkos == IMEIL, MK => MAC-aapec
3aBoACKOW HOMEpR Lienoe, He Bonee 17 3HaK0E
HaseaHwe npubopa* MNP200
Yacosoid noAc* GMT+3:00 v
Bpema Ha CTpaHKLe NprBopa By 4eT CMELLSTLCR B 38BMCMMOCTI OT Y3C080r0 NORCA.
BpemA xpaHeHWA apxuBa* 20 AHER
"OnepaTUBHLIA" Nepyog onpoca* 15 CEK
MHTepsan onpoca onepaTBHLX NapaMeTpos
"KoHpurypaumoHHeIR" nepuog onpoca* 15 CEK
MHTEep8an onpoca KOHGWUIypaWMoHHLIX NapaMeTpoE
"¥npaenaowmuiA” nepuog onpoca* 15 ek
WMHTEpSan onpoca yNpasnReMbl NEpaMETpOE
Cropocte COM-nopra* 115200 v
AnnapatHoe RT5/CTS cornacosaHwe
Wicnonez0BaTe annapatHoe RT5/CTS cornacosaHme npw obmere yepes R5-232.
Hactpoiika COM-nopTa* ﬂ v
Appec B ceTH* 1
TalimayT Mexay cUMBONaMKU* 100 MC
TalimayT BCero CcooBLEHNA* 100 MC
MpoTtoron Modbus* RTU v

PaspewaTbh NAKETHOE YTEHME
Cucrema BygeT rpynnMpoEdTe 3anpockl K cocegHum Modbus-perncrpam

CooipaHuTh
PucyHok 11.19

13. Ha Bknagke MapameTtpbi/HacTpoiku napameTpoB Modbus no6aBuTe napameTpol Bpy4yHyto. Cnegyer
obpaTUTbL BHUMaHMe, 4YTO agpeca PerncTpoB yKasbiBaloTCS B LUECTHAALATEPUYHON CUCTEME — NOITOMY
UCMNOMb3yeMble 3HAa4YEHUS OTNIMYAKOTCS OT TeX, koTopble nNpuBegeHsl B OWEN Logic — 512 (DEC) = 200
(HEX).
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11 MpumMepbl NPOEKTOB

YnpaeneHuwe npubopom: NP200 i
Obwwe Cobbitvs  [REE Gy ]

HacTtpoiika napametpos Modbus

Jo6aBuTe  =jm Ynanuts Bce NapamMeTpbl [ MMNopTUpOEaTh...
Kog PYHKUMA PYHKUMA Appec Popmat Mopagok XxpaHekna OTo6paxkaeMas eAUHULA
napameTpa uTeHuA 3anuen pervcTpa XpaHeHnA 6aiiT n3MepeHus HasBaHue
rvar 03 16 201 float Mnagwwmii 6aidT c3agm none: 3 uudp nocne To4kn, 6e3 FLOAT ¢ @
eauHUL,
wvar 03 06 200 uint16 Mnaawwmii 6aiT c3aam none: 3 yndp nocne Toukn, 6es INT ¢ 0
eauHWL,
PucyHok 11.20
14. TlepenTn K NPOCMOTPY 3Ha4YeHWI NapameTpoB npubopa. N3meHnTb 3Ha4YeHNss NepeMEHHbIX C gucnnes
MP200 n HabnopgaTb cooTBeTCTBYOLWME M3MeHeHnss B OwenCloud.
15. B cny4ae Heo6X0AMMOCTUN U3MEHEHUS 3HAYEHWUI criedyeT NepenTn Ha BKNaaKky 3anucb napaMmeTpoB.
MP200-24.4.2.0 O6HOBNEHO gy
TONbKO HTO
Tabnwubl  Tpadwkn  Jlor aKTWBHbIX COBBITWA  3anwWcb NapaMeTpos
Kog napameTpa MapameTp 3HaueHue
rVar rVar 5.500
wVar wvar 9.000

PucyHok 11.21

11.6 Npsmoe nogkntovyeHue NMP103 k OwenCloud

[nsa npubopos Ha HOBoW nNnaTtopmMe JOCTYNHO npsamMoe nogkniodeHne k OwenCloud.

[ns npsamoro nogkntoyeHus npubopos Ha Hoson nnatopme K OwenCloud MOXHO BOCNONb30BaTLCA OOHUM U3 ABYX
OMMCaHHbIX HWXe CnocoboB.

Cnocob6 1. [lobaBneHne npubopa B OwenCloud kak «Mx210 yepe3 Modbus»
OaHHbIi npumep nogpadymeBaert, YTo MP103 HacTpoeH Ans paboTbl M NOOKIIOYEH K CETU.
Ona nogknioveHus NP103 k OwenCloud cnenyer:

1. MNogkntounTs MP103 k MK 1 co3gaTtb NPOEKT.

2. YcrtaHoBuUTb napornb 4.6 4na goctyna K npubopy.

3. B okHe HacTpoek npmnbopa 5 paspewwmntb goctyn k OwenCloud.
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11 MpumMepbl NPOEKTOB

HacTpoiika npuéopa - O x

—} MNpwuSop

Wrmn 3HaueHne [NepereHHan
(+} [JnCKpeTHBIE BXOAR

MNopknieyerve Kk OwenCloud Brn. < He BolfpaHa =
(4} BuicTpuie anckpeTHble Bx0L Cratye nogniouernn K OwenCloud < He Beifpana >
Quckperhsie somxons Ynpaenenue o1 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

HacTpoiirk nopkmiouenna k OwenCloud:

Cratyc npriopa Moaxmouetne k OwenCloud

Maponk Modbus perctp: 35
Yacsl

Meomynu paclumpetna

3aKpRITE

PucyHok 11.22

PaspewunTtb yaaneHHbIn goctyn k peructpam Modbus.

HacTpoiika npwéopa - O X
AHANCroBLIA pesxmuM * Wima 2HaueHne MNepemeHHanA
LnCKpeTHEI pexmm Faspelstie KoHPrypUpoBEaHAR Pazpewero < He BeifpaHa »
—}- Bxon. 5 YnpasneHune 1 3anUce SHaYEHWA Pazpeweno < He BolfpaHa >
ApanoroBsii pexit Docryn k percTpam Modbus ~ < He BoIGpaHa >
TncrpeThbii pesxm
—]-Bxon &

AHANOroBLIA pexMM
JncrpeThiii pexm
Mamepettbie 3Ha4eHnA
—I- Modbus Slave
MNpasa yoanénnoro poctyna us OwenCloud
OwenCloud
Hacrpoitkn nopra RS-485
Apucwe
Batapen
—|- CeTeBrie HACTPOIKN
HacTpoiiku Ethernet Hoctyn k perucipam Modbus
HacTpoiiku nopkniouenna k OwenCloud Modbus perwctp: 703
Cratyc npubopa
MNapone
Yachl

JEKpbITE
Memynu paclumperua -

PucyHok 11.23

Co3patb ceTeBble NePEMEHHbIE 1 3anporpaMMMpPOBaTh FNIOTUKY UX MU3MEHEHMUS.
3arpyautb nporpammy B MNP103 (Mpubop — 3arpy3ntb nporpaMmmy B npuéop).

3anTn Ha masHyto cTpaHuuy cepsuca OwenCloud. Ecnu ewe He 3apernctpmpoBaHbl B cepBuce —
HeobxoaMMo NPOWTY NpoLleaypy perncTpaumu.

MepeiiTv Ha BkNagky AAMUHUCTPUPOBaHUE, OTKPbITb BKaaky Mpubopbl 1 HaxaTb kHorky Jlo6aBUTb

0baBnTe Nprbo
npubop ( +'ﬂ' - -

YKkasaTb criefytoLme HacTponKu:
* WpeHtndmkarop — seectn IMEI ceTeBoro wnto3a (ykasaH Ha kopnyce Lwo3a);

218


https://web.owencloud.ru/

11 MpumMepbl NPOEKTOB

Tun npubopa — BbIOpaTs TMN MpousBonbHoe ycTponcTeo Modbus;
Appec B ceTu — ykasaTtb agpec 1;

HasBaHue npubopa — BBECTU Ha3BaHWe Npubopa;

YacoBoM nosic — yka3aTb 4aCOBOW MOSIC, B KOTOPOM Haxogutcsi npubop.

[obasneHune npubopa

Tun npnbopa* ‘ MpoW3BONLHBIA Npreop Modbus o ‘

NaeHTudukarop* ‘ FEEEEEEEEE PO ‘

BeeawTe IMEl wnto3a NMMV210 AW 3aBoACKOR HOMED
MNE210/ NB210

Appec B ceTu*® 1

3aBogcCKOW HOMep

HazeaHwe npnbopa* MnP103
KaTeropmmn v
YacoBoii noac* GMT+0:00 ™

Bpemsa Ha CTpaHWUe NpUBopa ByAeT CMELLATLCA B
3aBUCMMOCTW OT 4aCoBOrO MOACA.

OTMEHWTL No6aBuTb

10. Haxatb kHonky [lo6aBuTb. OTKpoeTCs MHTEPENC 0bLLMX HAacTpoek Npubopa.

PucyHok 11.24

11. BBecTu naponb u Heobxogumble HacTponkn onpoca OwenCloud.
12. Haxartb kHonky CoxpaHuUTbA 1S MPUMEHEHUS HOBbIX HAacTpOoeK.

13. Ha Bknagke MapameTtpbi/HacTpoiku napameTpoB 400aBUTL NapaMeTpbl BPYYHYH B COOTBETCTBUM C
3agaHHbIMK B [TP103 ceTeBbIMK NepemMeHHbIMU. CneayeT o6paTUTbh BHUMaHUeE, YTO agpeca perMcTpoB
yKasblBaKOTCA B LIECTHAALATEPUYHON CUCTEME — NMO3TOMY UCMNOSb3yeMble 3HAYEHNS OTIINYAKOTCS OT TeX,
koTopble npuBeaeHbl B OWEN Logic — 512 (DEC) = 200 (HEX).

14. Banyctutb B padoty MNP103.

15. TlepenTn K 3BMEHEHMIO 3HAYEHNI ceTEBLIX NepeMeHHbIX NMP103 n HabntogaTb COOTBETCTRYOLLME
nameHeHns 8 OwenCloud.

NMPUMEYAHUE
Iil MapaMeTpbl MOXHO He [OGaBNATL BPYYHYHO, @ 3KCNOPTUPOBaTh chain *.json

[nsa akcnopTa koHdurypaumm napametpos Modbus npubopa cnepyer:
1. CosgaTb NPOEKT C HacTporkamu B pexunmMe Slave n ceteBbiM1 NepeMeHHbIMU.

2. BblbpaTb B rmaBHOM MeH0 PacwumnpeHunsa — Jkcnopt yctponuctea B OwenCloud.
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B oTkpbIBLIEMCS MEHIO BbIOpaTh pacnonoxeHne u 3agatb MMs daiina B popmare *.json.
[o6aeutb npndop B OwenCloud, kak onMcaHo BhiLle.

5. Ha atane HacTpoliku napaMeTpoB HaxaTb Ha Bbinagatowmii cnucke MMnopTupoBaTth 1 BbiGpaTh BapuaHT
3arpy3uTtb us JSON.

B oTkpbiBLLIEMCS MeHIO BbIBpaTh paHee co3naHHbIv harn B dopmate *.json.

HaxaTb kHonky 3arpy3uTb napamMeTpbl.

Cnocob6 2. [lo6aBneHne npubopa B OwenCloud kak «ABToonpeaensieMblie npubopsbl
OBEH»

HaHHbI npumep nogpasymeBaerT, 4To NMP103 HacTpoeH Ansa paboTbl M NOAKIIOYEH K CETU.
Insa nogkntovenus NMP103 k OwenCloud crienyer:
1. BbInonHutb nyHKTHI 1-8 cnocoba 1.

2. YKasaTb criegytoLine HacTpOonKu:

WUpeHTUdukaTop — BBECTU 3aBOACKOM HOMeEpP Nprbopa;

Twun npubopa — BuIGpaTh TN ABTOONpeaenembie npuéopsl OBEH;
Appec B ceTu — ykasaTb agpec 1;

HasBaHue npubopa — BBECTU Ha3BaHWe Npubopa;

YacoBoM nosic — yka3aTb 4aCOBOW MOSIC, B KOTOPOM Haxogutcsi npubop.

JobaeneHue npubopa

Tun npnbopa* ‘ Mpown3sonsHBIR Nprbop Modbus b ‘

NaeHTndukarTop* ‘ FEREEEEEEECEEEN e oY ‘

BeeguTe IMEl Wwnto3a NMM210 unmn 3ae04ckoil HoMep
ME210/ NB210

Apnpec B ceTu® 1

3aBOfCKOA HOMEp

HaseaHwe npnGopa* MnpP103
KaTeropumn v
YacosoW noac* GMT£0:00 ¥

BpemMA Ha CTpaHWLE Npubopa BYAeT CMELATLCA B
3aBMCMMOCTW OT YacoBOTO NOACA.

OTMEHWNTL JoBaevTb

3. HaxaTtb kHonky [lo6aBuTb. OTKpoeTca MHTepdenc obLmx HacTpoek npubopa.

PucyHok 11.25
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BeecTn naponb 1 Heobxoanmble HacTporiku onpoca OwenCloud.

HaxaTb kHonky CoxpaHuTbAS MPMMEHEHUS HOBbIX HAacTpoek. B crniyyae Heo6XxoanMoCcTu MOXKHO
NU3MEHUTb 1 Apyrne HacTPOWKK (Hanpumep, nepuog onpoca).

3anyctutb B paboty NP103.

MepenTun K n3MeHeH1Io 3Ha4YeHU ceTeBbIX NnepeMeHHbIX [MP103 n HabnoaaTb COOTBETCTBYOLLME
nameHeHns B OwenCloud.

NMPUMEYAHUE
m B aTom cnoco6Ge BbLIBOAATCSA He TONbKO ceTeBble NepeMeHHble, HO U Bce AepeBo NapaMeTpoB
npubopa
MapameTpbl He GyAyT AOCTYNHbI ANA peAakTUpoBaHusA. B cnyyae nameHeHus nporpammbli
nonb3oBaTensA (4o6aBneHne HOBbIX CETEBbIX NePeMeHHbIX, U3MeHEeHUs UX Ha3BaHuA U TA.), AnsA
KOPPEKTHOro OTOOPaXXeHUs aKkTyasibHbIX NapamMeTpoB Heo6xoaMMo yaanutb npubop us OwenCloud m
[o6aBuUTb ero Kak «ABtoonpeagensiemblie npu6opbl OBEH» 3aHOBO.

Cratyc nogknioyeHusa kK OwenCloud

3HadyeHne napameTtpa Crtatyc nopgkntoveHus K OwenCloud moxHO cumtate no Modbus wnm npusssatb
nepemMeHHyo Nonb3oBaTenbCKon nporpammbl. OnucaHve napameTpa nNnpMBeaeHo B Tabnuue Huxe.

Tabnuua 11.1 — Bo3amoxHble cocTosiHUA napameTpa «Ctatyc nogkntovyeHmnsa kK OwenCloud»

CocTosiHue 3HayeHue OnucaHwue
HeT coeanHeHus 0 BoikntoueH obmeH ¢ OwenCloud
WapeHTndukaums 1 YctaHasnuBaeTcsa noagkntodeHne kK OwenCloud
Pabota 2 OwenCloud ynpaBnsieT npubopom, oLLIMGOK HET
Owmnbka cetu 3 Mpubop He MOXET ycTaHOBUTL coeanHeHne ¢ cepeepoM OwenCloud
Het napons 4 He ycTaHoBneH naponb Ha npubop

11.7 YnakoBKa/pacnakoBka 6uTt/uenbix yncen

3agava — HeoBX0OMMO CUMThIBATb COCTOSIHME BXOAOB NpubBopa U BbIBOAMTbL HA 3KPaH COCTOSIHUE BbIGPaHHOMO
BXoga.

Ha nnncTpaunm HMXxe npmnBegeH XorcTt npoekta ¢ ucnornb3oBaHMemM MakpoCcoB U3 MeHeaXXepa KOMMNOHEHTOB 3.10m
HaCTpOVIKM CBOWCTB 9/1IeEMEHTOB BbIBOAA Ha 9KpaH.

. Iy
B BM_int | In_to_Var1
12 »—| bm bm| | Macka 3Ha'—IEHH-EE—-—n—<j
- [Il x——) Shift n_in «——{ Homep Bxoga
13 Dl_1 MiHBEpTHpOBaTL
— DI 2 - B
DI_3 §Bx000}» Bbll{ﬂ%
|4 : Dl 4 B
DI 5
DI 6
|5 Dl 7 Caoiicraa Booa memoa (rit/flaat]1 CeolicTea Beoa femieoa (Boolean) 1
- = E-L i =4 l |
P DI 8 w  [anason ¥=z
! Karrpone .'.;a v  Koopmmams
6 ST o=t ] x ;
v Koopmwiams ¥Y: 0
= 5 0 Ty
. . . % I ) . NepemeHHan [i]
|T ([ r— Inin] Texet "Trug" Bxn
_"‘:' necmenel ey Tewct "False” Boikn
e e =15 TekeT oo
TexcT no [ i Texet nocne
18 "::f“':n - Pegakmipyemo Her
Al ;# Onnxa 5

PucyHok 11.26

221



11 MpumMepbl NPOEKTOB

11.8 O6paboTka GUTOBLIX NEPEeMEHHbIX C MOMOLLLI MaCKU

3apaya — no curHany BbIXOAb! BKOYAOTCA UMM BbIKNoYatoTcs. Ecnu peanusyeTtcs gononHutensHoe ycriosne —
cpabatbiBaeT Bxog 1, TO BbIxogbl 2, 4, 6 1 8 QOMKHbLI NPUHMMAaTL UHBEPTUPOBAHHOE COCTOSHWE OTHOCUTENBbHO
TeKyLLero.

[na 3agaHua cOCTosIHWUIA BbIXOAOB CriefyeT UCMOomnb3oBaTh MakpoChl U3 MeHemxkepa komnoHeHToB 3.10 — BOOL _
INT nINT_BOOL.

[ononHuTensHoe ycroBue OaHHOrO NMprvMepa MOXHO peanun3oBaTb C NOMOLLb NobutHoro ucknoyeHns XOR. B
KayecTBe Macku MOXHO BOCMOSIb30BaTbCA LienovncreHHon koHctaHTon — 170 (10101010 B gBOMYHOM BMAE).

Xoncrt NpoeKTa B peXXume CUMynaumm npuBeaeH Hmxe.

o

1 L B ; I R ; e o ai
1 ( INT_BOOLA1
BOOL_INT1 0
. o= ST i) o SEL | 170.170IN (01-16) oUTO1 |~ 11 Q2
bit1 —04 =
[ 170 outog' 7
[ bit2 »0— g INO2 L {Son oUT0s?
170 4 0
bit3 —o-{INo3 170 170.170 b
[ I 2 . . outos|’ Q3
ot outos|”
1
INO5
ouTos,” i Q4
o8 outor|®
INOT a %l a5

ouTos
ouTo9
ouT10
ouT11

INOB
INCS
—{IN10

— INT1

ouT12
— IN12

ouT13
— IN13

ouT14
] IN14

OUT15|—«
— IN15

OUT16|—«
— IN16

PucyHok 11.27

222



12 Asbik nporpammupoBanns ST

12 fAsbik nporpammupoBaHua ST

+ O6wue cBegeHus 12.1
e Twvnbl AaHHbIX 12.2
* KoHcTpykumm a3bika 12.3

12.1 O6Gwime cBepgeHUdA

ST (Structured Text) — 3TO TeKCTOBbIN A3blK BbICOKOrO YPOBHSI OOLLEro Ha3Ha4YeHusi, N0 CUHTAKCUCY CXOXWUA C
Aa3blkoM Pascal. MoxeT ucnonb3oBaTbCca B nporpammax, B Tene dyHkumm 3.12.1 unm dyHKuMoHansHoro 6roka
3.12.2, a Takke Ans onucaHnsi 0encTeBns U nepexoda BHyTpu anementoB SFC.

KntoueBble cnosa MOTyyT ObITb BBEAEHbLI B CUMBOSAx BEpXHEero n HM>XHero perncrpa. np06€ﬂbl N METKN Ta6yJ'I$|LI,VII/I
He BITNAKT Ha CUHTaKCUC, OHM MOTYT UCMNOJ1b30BaTbCA BE3E.

CT1pykTypa BblpaxeHusi; [variable] := [value];

BblpaxeHuss cocToAaT U3 onepaHAoB M onepatopoB. OnepaHooM MoXeT ObiTb nuTepan, nepemMeHHas,
CTPYKTYPMPOBaHHAas NepemMeHHasi, KOMMOHEHT CTPYKTYPUPOBAHHOW MnepeMeHHON, obpalieHne K yHKUMUM unu
npsiMon agpec.

12.2 Tunbl AaHHbIX

Tun gaHHbIX NepeMeHHOoW onpegenseTr poA WHgopmauMu, AnanasoH NpPeacTaBieHun U MHOXECTBO OONYCTUMbIX
onepauun.
m NMPUMEYAHUE

JToByto nepemeHHy0 MOXXHO UCMNOSb30BaTh TONbKO Nocre eé obbsaBneHus. NpuceanBaTb 3Ha4EHWS O4HON

nepemMeHHON OPYron MOXHO, TONMbKO €Cnv OHW Of4HOro Tuna. B npoTMBHOM crnyyae ncnonb3yrTcs
npeobpasosatenu Tunos 12.3.3.

@ NPEAYNPEXOEHUE

MpeobpasoBaHre GonbLUNX TUMOB B Goree Menk1Me MOXeT NPUBECTU K MoTepe UHGopMaLn.

Tunbl AaHHbIX, NogaepXkaHHble B Owen Logic, nepeyncrneHbl B Tabnuue HUxXe:

HasBaHue Tun Bo3MoOXHble 3Ha4YeHuA Pasmep B 6anTax
BOOL Jlornyeckuin FALSE, TRUE 4 GanTta
UDINT LlenouncneHHbin 0...4294967295 4 GanTta
REAL BellecTBeHHbIN —1,2x10-38...3,4x1038 4 6anTa

12.3 KoHCTpyKUMU A3bIKa

K KOHCTpyKumsaM A3bika ST oTHocsTCS:

apudmeTnyeckme onepaumm 12.3.1;
ouToBble onepauun 12.3.2;

onepauun npeobpasoBaHMsa TUMOB AaHHbIX 12.3.3;
norumyeckue onepauun 12.3.4;
onepaunn cpaBHeHns 12.3.5;

onepauuns npuceoeHus 12.3.7;
KoHCcTpyKums IF — ELSIF — ELSE 12.3.8;
KoHCcTpykumsa CASE 12.3.9;

umkn FOR 12.3.10;

umkn WHILE 12.3.10;

unkn REPAET — UNTIL 12.3.12.

NMPUMEYAHUE
Mpw 3anncy BbipaXkeHWii 4OMYCTUMO UCMONb30BaTh NepeMeHHble (BXOAHbIE, BbIXOAHbLIE U NTOKarbHbIE) U
KOHCTaHTbI.

[i]

12.3.1 ApudpmeTuyeckume onepaumm

Onepauusn KnroueBoe cnoBo Tunbl AaHHbIX Mpumep ncnonb3oBaHuA
CnoxeHne + IN, OUT: UDINT/REAL OUT:=INT+IN2+ ...
YMHOXeHue * OUT:=IN1T*IN2* ...
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Onepauus KnrouyeBoe cnoso Tunbl AaHHbIX Mpumep ncnonb3oBaHuA
BbluutaHue - OUT:=IN1-1IN2
Henenve / OUT:=1IN1/IN2
Ocratok oT =
LLeNoYMCrNeHHOro aeneHus MOD OUT:=IN1MOD IN2
ABCOMIOTHOE 3HaYeHne ABS (IN) IN, OUT: REAL OUT := ABS (IN1)
POW (IN, N)
BosBeaeHue B cTeneHb IN — ocHOBaHue IN, N, OUT: REAL OUT := POW (IN1, N)
N — cteneHb

NMPUMEYAHUE

[i]

12.3.2 butoBble onepauumn

Mpu 3anncy apudPMETUHECKUX BbIPaXKEHMI 4OMYCTMMO MCMOSb3oBaHMe CKOBOK A1 yka3aHus nopsaka
BblYUCIIEHUN. [leicTBME, 3aKIToYeHHOe B CKOOKM, UMEET HaMBbICLUMIA NMPUOPUTET NpK BbluMcrieHnsx 12.3.6.

NO3MLNOHHLIN KoL B
[JBOWYHbIN KOf.

Onepauus KnroueBoe cnoeo Tunbl AaHHbIX Mpumep ucnonb3oBaHUA
MobuToBbIN COBUI BNEBO SHL (IN, N) IN, OUT: UDINT OUT:=SHL (IN1, N)
MobuToBbIN casur BNpaso SHR (IN, N) N:1..32 OUT:=SHR (IN1, N)
Hewndpparop.
Mpeo6pasyeT ABOUYHbIN DC32 (IN) IN, OUT: UDINT OUT:=DC32 (IN1)
Ko, B MO3MLUMOHHbIV KOZ,.
WndppaTop.
Mpeobpasyet CD32 (IN) IN, OUT: UDINT OUT:= CD32 (IN1)

12.3.3 Onepauuu npeobpa3zoBaHUsl TUNOB AAaHHbIX

Onepauus KnioueBoe cnoeo Tunbl AaHHbIX Mpumep ncnonb3oBaHus
UDINT B REAL UDINT_TO_REAL (IN) é"STE’FD{:EN/IL OuT:= UD'(';IJ)_TO_REAL
UDINT 8 BOOL UDINT_TO_BOOL (IN) (;’[‘J:TE’E[;"ONJL OuT:= UD'(’}‘,I)—TO—BOO'-
REAL 8 UDINT REAL_TO_UDINT (IN) oIL'J\lT::TJEDAlhT OuT:= RE%_)TO_UDINT
REAL B BOOL REAL_TO_BOOL (IN) OlL,\Jl':F:RBEgéL OuT:= RE/(T:(ETO_BOOL
BOOL B REAL BOOL_TO_REAL (IN) ()"C‘JIT:E‘F?S/L-L OuT:= BO%)_TO_REAL
BOOL 8 UDINT BOOL_TO_UDINT (IN) O'S+:BL?D?'\LIT OuT:= BO%,L\I_)TO_UDINT

12.3.4 Jlornyeckue onepauum

Tunbl AaHHBLIX

Mpumep ncnonb3oBaHus

Onepauus KnioueBoe cnoso
Jlornyeckoe otpuuaHmne
«HE» NOT
KOHBIOHKLMS AND
Jlornyeckoe ymMHOXeHUe &

«N»

IN, OUT: BOOL

OUT:= NOT IN1

OUT :=IN1 AND IN2
OUT :=IN1 & IN2
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Onepauus KnrouyeBoe crnoBso Tunbl AaHHbIX Mpumep ncnonb3soBaHus
[On3bloHKUMSA
Jlornyeckoe crnoxeHue OR OUT:=IN1 ORIN2
«AINMN»
Wckntovatowee UITAN XOR OUT :=IN1 XOR IN2

12.3.5 Onepauuu cpaBHEeHUA

Onepauus KnioueBoe cnoBo Tunbl AaHHBbIX Mpumep ncnonb3oBaHusA
Bonblue > OUT:=IN1>IN2
Bonblue nnu pasHo >= OUT:=IN1>=1IN2
PasHO = IN: UDINT/REAL OUT:=1IN1=1IN2
MeHbLue nnu paBHo <= OUT: BOOL OUT:=1IN1 <=1IN2
MeHbLue < OUT:=IN1 <IN2
HepasHo <> OUT:=IN1 <>IN2

12.3.6 MNpuropuTteThbl onepauumn

[i]

NMPUMEYAHUE
Onepauunu B Tabnuue pacrnonoXxeHbl 0T HaUBbICLIEro K HU3LeMy NpuopuTeTy. Yem Bbille npuoputeT

onepaunn, TeM paHblLLle OHa BbINONTHAETCA.

Onepauus KnioueBoe cnoBo
CKOBKM (BbIpaxkeHue)
BbI30B oyHKLUMM U hyHKUMOHanbHOro 6rioka Mpumep: fb1();
BbuToBble onepaumm function1 := ... ;
YHapHbIN MUHYC -
Jlornyeckoe otpuuaHune NOT
BoseeneHue B cTeneHb POW
YMHOXeHue *
HeneHve /
OcTaToK OT LLeno4YnCcneHHoro aeneHus MOD
CnoxeHune +
BbluntaHue -
Onepauun cpaBHeHUS >.< <=, >=
PaBHoO =
HepasHo <>
KoHbloHKLMA &
Jlornyeckoe ymHoxeHue «1» AND
Uckniovatowwee NN XOR
[Omn3bloHKumA OR
Jlornyeckoe cnoxexuve «AJN»

12.3.7 NpuceBoeHune

[ns obo3HavyeHnss NPUCBOEHMS MCMONb3YETCH NapHbIM 3HaK «:=». B npaBon u neson 4actu BblpaXeHUs AOSMKHbI
ObiTb onepaHabl OAHOrO TWNa (aBTOMATMYECKOro MPWBEAEHWS TWMNOB He npedycMoTpeHo). B neson uyactu
BbIPaXXeHUs (MpuHMMaroLlas CTopoHa) MOXeT ObiTb MCMONb3oBaHa TONMbKO nepemeHHasd. [MpaBas 4YacTb MOXeT

coaepiKaTb BblpaXKeHne Ui KOHCTaHTy.
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12.3.8 KoHcTpykuums IF — ELSIF — ELSE

NMPUMEYAHUE
EI [lna onucaHns HEKOTOPbIX KOHCTPYKUMIA A3blka UCMONb30BaHbl urypHble {} u kBagpaTtHble [] cKoOku:

¢ BblpaXeHne B (bl/ll'yprIX ckoOKax {} MOXET MCMONb30BaTbLCS HOMb UK BonbLUe pa3 nogpAan;
¢ BblpaXeHune B KBaapaTHbIX ckobkax [] He 00s3aTenbHO K UCNONb30BaHMI.

KoHcTpykuus IF-ELSIF-ELSE nmeeT cnegytowmn oopmart:

if <boolean expression> then <statement list>;
[elsif <boolean expression> then <statement list>];
[else <statement list>];
end_if;
PucyHok 12.1

roe:
* boolean expression — BbipaxxeHne, KOTOPOe BO3BPaLLAET JIOrM4eckoe 3Ha4YeHNE 1 ABNSETCS NPOBEPSIEMbIM

ycrnosvewm;
+ statement list — nepeveHb onepauunii K BbIMNOMTHEHNIO.

Cxema* | Pegakrop ¢yHKUMK "functionl”

1 function functionl: udint; //wma QyHKUMKM W TUN gaHHLX BLXOO43

2 var_input //obbAeneHne BXOOHLIX NEpPEMEHHBIX

3 inputVariable : bool; //eBxogHas nepemenHasa ¢ Tunom gavusix bool
4 end_wvar

5

6 var //oDbABneHue NOKanbHBIX NEepemMEHHBIX

7 Varl : real := 13.3; //nokansHaa nepeMedHas C THNOM AaHHbX real W HaYansHeM SHaqenvem 13.3
8 end_wvar

9

10 if Varl <> @ then Varl := 1;

11 elsif Varl > @ then Varl := 8;

12 else Varl := 18;

13 end_if

14

15 end_function
PucyHok 12.2 — Mpumep peanusaumnm KOHCTPYKLUMN

KoHCTpyKUMNSA ONyCKaeT BNOXEHHOCTb, TO eCTb BHyTpW ogHoro IF MmoxeT ObiTh eLle oguH 1 T.4. Hanpumep:

Cxema* | PepgakTop ¢yHkumn "function1”

1 function functionl: udint; //wMAa @yHKUMM B TUN gaHHLX BbIXOAa

2 var_input //obvABneHWe BXO4HEIX NepeMeHHBIX

3 inputVariable : bool; //exogHasa nepemeHHaa c TunoMm gadHex bool
4 end_var

5

6 var [/obbaBnenne nNokKanbHLIX MepeMeHHbIX

7 Varl : udint := 13; //nokaneHaa nepeMeHHas C TUNOM AaHHbIX real M HaYancbHeM ZHadeduem 13.3
8 Var2 : udint := 8;

9 end_var

10

11 if Varl > 18 then

12 if Varl < Var2 + 1 then Varl := 18;

13 end_if

14 else Varl := 8;

15 end if

16

17 end_function

PucyHok 12.3
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12.3.9 KoHcTpykuusa CASE

NMPUMEYAHUE
III [lna onucaHns HEKOTOPbIX KOHCTPYKUMIA A3blka UCMONb30BaHbl urypHble {} u kBagpaTtHble [] cKoOku:

¢ BblpaXeHne B (bl/ll'yprIX ckoOKax {} MOXET MCMONb30BaTbLCS HOMb UK BonbLUe pa3 nogpAan;
¢ BblpaXeHune B KBaapaTHbIX ckobkax [] He 00s3aTenbHO K UCNONb30BaHMI.

KoHcTpykuna CASE cnyxut ansa opraHnsaumm Belbopa 13 guanasoHa 3HadyeHun. Dopmat KOHCTPYKLUK:

case <Expression> of
CASE_ELEMENT
{CASE_ELEMENT}
[else <Statement List>]
end_case;

PucyHok 12.4

roe

* EXPRESSION — ycrnoBHasi nepeMeHHasi, 3Ha4eHne MOXET ObITb TOMbKO LienbIM.
* CASE_ELEMENT — 370 CrMCOK 3Ha4YeHWIA, NePeYnCIEHHbIX Yepes 3ansaTyo. ONEMEHTOM CrMCKa MOXET
ObITb LIeNoe YNCIIo UM AuanasoH Lenbix Yucen (HayasabHOe 3HadyeHue .. KOHEeYHOe 3Ha4eHue).

Cxema* | PepakTop dyHrkumm "function1”

function functionl: udint; //wMA QyHKUMM W TUN OaHHBIX BLXOOA

2 var_input //ofvABneHue BXOOHBIX NEepeMeHHBIX
3 inputVariable : boocl; //exogHana nepemenHaa ¢ TunoMm gaHHuix bool
4 end_var
5
6 var
7 Varl : udint := 1;
8 Var2 : udint := @;
g end_var
10
11 case Varl of
12 1:
13 Varl := Varl * 2;
14 2..5:
15 Varl := Varl * 5;
16 Var2 := Var2 + 1;
17 6, 9..20:
18 Varl := Varl - 1;
19 else
20 Varl := 28;
21 Var2 := 8;
22 end case
23
24 end_function

PucyHok 12.5

NMPUMEYAHUE
m CTtpoka 14 cogepxuT ananasoH 3Ha4yeHun. Ecnn 3HavyeHne Var1 npuHagnexuT YncrnoBomy oTpesky [2, 5], To
OyayT BbINOMNHEHbI CTpokn 15 1 16.
B ctpoke 17 ncnonb3oBaH cnucok 3HadeHui. Ctpoka 18 BeinonHuTes, ecnu 3HadeHne Var1 6yaet paBHO 6
unu BygeT npuHaanexartb YMcrnoBomMy otTpesky [9, 20].
Ctpoku 20 n 21 BygyT BLINOMHEHLI B TOM ciy4vae, ecnv Var1 < 1, unn 6 < Var1 < 9, nnm Var1 > 20 (B gaHHOM
cny4dae cpabotaet npegnoxeHue ELSE).

Mpu 3agaHnM cncka 3HavyeHuin HeoBXOAMMO BbIMOSNHSTL CreayroLLmMe YCroBUs:

* Habopbl 3HAYEHUI BHYTPU OAHOM KOHCTPYKLUMM CASE He AomKHbI nepecekaThbCes;
¢ MpuU yKasaHunn amanas3oHa 3Ha4YeHN Ha4ano Anana3oHa O0JMKHO ObITb MEHbLLIE ero KOHLa.

[encTtBus, npeaycMoTpeHHble s 0bpaboTku kaxgoro n3 cnyvyaeB CASE, moryT ucnonb3oBarb LMKIbI, ONepaTopsbl
IF 12.3.8 u CASE 12.3.9.
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12.3.10 Liukn FOR

[i]

NMPUMEYAHUE
[nsa onucaHmsa HEKOTOPbIX KOHCTPYKLMI S3blKa MCMONb30BaHbl hurypHble {} u kBagpaTtHble [] cKobKu:

* BblpaxeHue B urypHbix ckobkax {} MoXeT ncnonb3oBaTbCs HOMb UNK GonbLue pas Noapsia;
* BblpaXkeHune B kBagpaTHbIX CKobKax [] He 06A3aTenbHO K NCMONBb30BAHNIO.

KoHcTpykums ¢ FOR cnyxuT gnst 3agaHnsi yukna ¢ UKCUPOBAHHBIM KONMYECTBOM ntepaumin. dopmart KOHCTPYKLMM:

for

end

roe:

<Control Variable> := <expressionl> to <expression2> by <expression3> do

<statement_lits>;
for

PucyHok 12.6

Control Variable — nepemeHHas uukna;

expression1 — Ha4yanbHOE 3Ha4YeHe NepeMeHHON LMKNa;
expression2 — KOHEYHOE 3Ha4YeHne NepeMeHHONM Umkna. Bbixoa 13 umkna npon3onaéT, ecnmn 3HaveHne
nepemMeHHON LMKNa NPEBLICUT 3TO 3HAYEHNE;
expression3 — npupalleHne nepemeHHon uukna. Ecnun onepatop BY He ykasaH, TO npupalleHue pasHo 1.

I'IepemeHHaﬂ UuKna, Ha4alnbHoe U KOHEYHOE 3Ha4YeHna U npupaleHne ABnATCcA Lerlmo4YUCreHHbIMIN.

BHyTpu umkna moryT 6biTb UCNONb30BaHbI APYrne onepaTtopsbl Lmkna u onepatopsl IF 12.3.8 n CASE 12.3.9.

[ns BbIxoga M3 UMkKna MOXHO ncnonb3osatb onepaTtop EXIT. Hanpumep:

=

Cxema* | PegakTop dpyHkumH "function1”

bool; //exogHaa nepemeHHana ¢ TMNOM AaHHueix bool

1 function functionl: udint; //umMAa @yHKUMM M TUN gaHHLIX BLIXOA4A
2 var_input //obvAenenue BXOAHBIX NEpEMEHHBIX
3 inputVariable

4 end_var

5

6 var //obDbAEneHuve nokancbHbX NEpPEMEHHBIX
7 i : udint;

8 k : udint := 18;

9 Varl : real := 1.8;

18 Var2 : real := 20.3;
11 end var
12
13 for 1 := 1 to k by 2 do

14 Varl := Var2 * 2;

15 if Varl < 10808 then

16 k := k - 1;

17 end_if

18 if k < 2 then

19 exit;

20 end_if;

21 end_for

22

23 end_function

PucyHok 12.7
NMPUMEYAHUE

HavyanbHoe 1 KOHeYHOe 3Ha4YeHNs nepemeHHon LUMKIa, a Takxke 3Ha4yeHne npupalleHnd BblHnNcnarTcd 4o
BXO4a B UMKI. MI3aMeHeHne 3HauyeHumn nepemMmeHHbIX, BXoOALWNX B noboe n3 aTux Bblpa)KeHI/II7I He npuBenert K

NU3MEHEeHUo Yncna MTepaLl,I/IIZ.
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12.3.11 LUukn WHILE

NMPUMEYAHUE
EI [nsa onucaHmsa HEKOTOPbIX KOHCTPYKLMI S3blKa MCMONb30BaHbl hurypHble {} u kBagpaTtHble [] cKobKu:

* BblpaxeHue B urypHbix ckobkax {} MoXeT ncnonb3oBaTbCs HOMb UNK GonbLue pas Noapsia;
* BblpaXkeHune B kBagpaTHbIX CKobKax [] He 06A3aTenbHO K NCMONBb30BAHNIO.

KoHcTpykunsa WHILE cnyxuT ans onpegenenus uukna ¢ npegycnoBueM. Linkn OyaeT ncnonHATbCA 4o TeX nop, noka
BblpaxkeHune B npegnoxeHun WHILE Bo3spawaetr TRUE. ®opmaT KOHCTpyKUUK:

while <Boolean Expression> do
<statement lits>;
end_while

PucyHok 12.8

roe:

+ boolean expression — BbipaxxeHune, KOTOPOe BO3BPALLAET NIOrM4eckoe 3HaYeHne 1 IBNsieTCsl NPOBEPAEMbIM
yCrnoBuem;
+ statement list — nepeyeHb onepawmit K BbINOSTHEHUIO.

3HadeHve Boolean Expression nposepseTcsa Ha kaxaow uTepaumn. 3aBeplLueHWe LMKna npou3onaeT, ecrnu
BblpaxkeHne Boolean Expression BepHeT FALSE.

BHyTpM umkna MoryT mcnonb3oBaTbCca Apyrne umknbl, onepatopsl IF 12.3.8 n1 CASE 12.3.9. [Ina gocpoyHoro
3aBepLUeHns Lukna ncnonbayetcs onepatop EXIT.

Cxema* | Pegaktop dpyHKumH "function1”

1 function functionl: udint; //wuma dyHkuum w TN ganHex BoIXOAA
2 var_input //obuAaBneHue BXOAHBIX NEpeMEHHLIX
3 inputVariable : bool; //exoanas nepemennas ¢ Tunom gaduex bool
4 end var

5

6 var //obDbABnenMe nNokKanbHuLX NepeMeHHLIX

7 i : udint;

8 k : udint := 18;

9 Varl : real := 1.8;

10 Var2 : real := 28.3;

11 end_var

12

13 while Varl < 188.8 do

14 Varl := Var2 * 2;

15 if Varl < 188 then

16 k := k - 1;

17 end if

18 it k < 2 then

19 exit;

20 end_if;

21 end while

22

23 end_function

PucyHok 12.9
12.3.12 Uukn REPEAT UNTIL

NMPUMEYAHUE
m [lna onmMcaHmsa HEKOTOPbIX KOHCTPYKLMIA i3blKa MCMONb30BaHbl ourypHble {} n kBagpaTtHble [] CKOOKu:

* BblpaXeHue B pUrypHbIx ckobkax {} MOXeT MCMonb30BaTbCs HOMb UM GonbLue pas NoapsiA;
* BblpaXeHue B KBagpaTHbIX Ckobkax [] He 0653aTenbHO K UCMOMNb30BaHMUIO.

KoHcTpykuna REPEAT UNTIL cnyxuT ons onpegeneHns Umkna ¢ noctycrnosuem. 3aBepLueHue umkna npousonaet
Torga, korga BblpaxeHue B npegnoxeHun UNTIL BepHeT FALSE. dopmat KOHCTpyKLMK:
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repeat

<statement lits>
until <Boolean Expression>
end_repeat

PucyHok 12.10

roe:

+ boolean expression — BbipaxeHune, KOTOPOE BO3BPALLAET NIOrM4eCcKoe 3HaYeHUe 1 ABNSETCS NPOBEPSEMbIM
ycrnosvem;
+ statement list — nepeyveHb onepauunii K BbIMNOITHEHNIO.

BHyTpKM uMKkna MoryT ucnonb3oBaTbcsa Apyrue umknbl, onepatopbl IF n CASE. [Inst AOCPOYHOrO 3aBepLUEHUS LiMKNa
ucnonbayetcs onepartop EXIT.

Cxema* | PepakTop dyHrkumm "function1”

1ifunction functionl: udint; //uMa QyHKUMM W TUN OaHHLIX BLXOOA

2 var_input //ofvABneHue BXOOHBIX NEepeMeHHBIX
3 inputVariable : boocl; //exogHana nepemenHaa ¢ TunoMm gaHHuix bool
4 end_var

5

6 var

7 Varl : real := 13.3;

8 Var2 : real := 3.3;

9 end_var

10

11 repeat

12 Varl := Varl + Var2;

13 Var2 := Varl / 2;

14 if Varl > 38 then

15 exit;

16 end_if;

17 until Var2 < 1

18 end repeat

10
17

28 end_function

PucyHok 12.11
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