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1 O nporpamme

1 O nporpamme

OWEN Logic — cpega nporpammupoBaHus, MpegHa3HadeHHast Ans CO34aHusl anropuTMoB paboTbl
KOMMYTaLMOHHbIX NPUBOPOB, OTHOCALLUMXCA K Knaccy nporpaMMupyeMbix pene, B 4acTHOCTM, NpubopoBs
cepum MP1xx, NMP200 n naHenu UIMIM120 nponssoacTtea komnanum OBEH.

®yHkumoHan OWEN Logic otnnyaeTcd Ansa cnegyowmx rpynn npubopos:

* npubopsl MP100, NMP102, NMP114, NP200 1 naHenu UMM120;
* npubopbl Ha HoBoM nnatdopme — [NP103.

OcHoBHon gyHKkumoHan OWEN Logic goctyneH gns Bcex npubopoB, oyHKUMOHaN u uHTepdencel ans
npnbopoB Ha HOBOW NnaTdopmMe HeQOCTYMHbI AN ApYrMx Npubopos.

OWEN Logic nossonsetr nonb3oBaTento paspabotatb nporpamMMy asToMatu3aumMum CUCTEMbI MO
CODCTBEHHOMY anroputMy W 3anucaTb ee B 3HEeproHe3aBUCUMYHO NamsiTb npubopa. [Ons cocrtaBneHus
nporpamMmbl ucnonb3yetcs rpadmyeckun s3uik FBD ctaHgapta MOK 61131-3.

MepeyeHb npubOpPOB, ANs NPOrpaMMMpPOBaHUS  KOTOpbIX MOXeT wucnonb3oBateca OWEN Logic,
npeacTaeneH Ha cante komnaHum OBEH.

1.1 CuctemHble TpeboBaHua ana pa6otbl OWEN Logic

OI'IepaLI,VIOHHaﬂ cucrtema:

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

CucrtemHble BUBNMoOTEKN:

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

CucrtemHble TpeboBaHus:

* npoueccop Intel Core i3 2Ty
* onepaTtuBHas namsTb 4 ['6;
» cBobogHoe mecTo Ha ancke 700 M6;

MopkrtoveHune k IHTepHeTy TpebyeTcsa ansa cnegyroLwmnx 4encTBUi:

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

1.2 Ucnonb3yemMble abbpeBuaTypbl U TEPMUHBI

FBD (Function Block Diagram) — rpacduyeckuii A3blk guarpamm pyHKUMOHaNbHbIX B10KOB,
KOTOpbIN NpegHa3HayeH Ans BU3yanbHOro nporpaMmmmnpoBaHust.

OwenCloud — obnayHbii cepBuc komnaHun « OBEH», npymeHseMbin AN yaaneHHoro MOHUTOPUHra,
yrpaBrieHns N XpaHEHUS apXMBOB AaHHbIX NPUOOPOB, NCMONb3YEMbIX B CUCTEMAX aBToMaTM3aumm.
[ocTyn K cepB1Cy OCyLLECTBNSAETCH C MOMOLLbIO web-6paysepa unnm MobunbHOro NPUIOXEHNS
(nogpobHee cm. owen.ru/owencloud).

Owen Configurator — 10 gnsa HacTpoviku 1 3agavm napameTpoB ycTponcTeam komnaHum « OBEH».

ST (Structured Text) — s3bik nporpammupoBaHus ctangapta IEC61131-3. NpegHasHaveH
ONs NPOrpaMMmnpoOBaHUS! MPOMbILLIIEHHbLIX KOHTPOSIIEPOB M ONEePaTOPCKMX CTaHLUIA.

KU — >xnakokpucTanimyeckum nHamkaTop.

KomMyTauunoHHas nporpamma, nporpaMmma — pa3paboTaHHbI Nonb3oBaTenem Ha CXeme npoekTa
anroputm paboTbl 415 NOcneayoLLen 3anmcu B npmbop.

KoHTeKkcTHOe MeHIo — 3reMeHT rpadmyeckoro nHtepdeica, npeactaBnstoLmnin cobor cnmcok
KOMaHz, Bbl3blBaeMblli Monb3oBaTenemM Ans Bbibopa Heobxogumoro AencTems Hag BbIGpaHHbIM
obbektoM. B OWEN Logic Bbi3biBaeTcsa Haxkatuem [NTKM no obbekTy.

Nornyeckni curHan («curHany») — ANCKpeTHasa pmanyeckas BeNnUnHa (HanpsKeHme nnm Tok),
NpYHMMaloLLas TONbKO ABa 3HaYEHUS: BKITFOYEHO — COOTBETCTBYET nornyeckom «1» (nor. «1»), n
OTKINIOYEHO — nornyeckomy «0» (ror. «0»).

JIKM — neBast KHOMKa MbILLWN.


https://owen.ru/owencloud

1 O nporpamme

Makpoc — dyHKUMOHanbHbIN Or1oK, pa3paboTaHHbI Nonb30BaTeNEM.

O3Y (OnepatuBHoe 3anomuHaroLwee YCTPOUNCTBO) — 3HEPro3aBucMmMasi Hactb naMmstu npmubopa, B
KOTOpOW BO BpeMsi paboThbl XpaHUTCS BbIMONTHAEMbIV KOA NPOrpaMmebl, @ Takke BXOAHbIE, BbIXOAHbIE U
NPOMEXYTOYHbIE AaHHbIe, 0BpabaTbiBaeMble NPOLIECCOPOM.

N3Y (MocTtosiHHOe 3anomuHaroLlee YCTPOUCTBO) — SHEProHe3aBrcumas naMsTb, KoTopast
ncrnonb3yeTcs AN XpaHeHUs MaccmMBa HEU3MEHSIEMbIX AaHHbIX.

MK — nepcoHanbHbIN KOMMNbIOTEP.

MKM — npaBas KHomMka MbiLun.

MO — nporpammHoe obecneyveHue.

Mpeobpa3oBaTenb — yCTPOWCTBO, Yepes KoTopoe npubop nogkntovaerca K MK.
Mpubop — nporpaMmmmpyemoe ycTponcTBo, Hanpumep MP200.

MpoekT — chann, cospgarHbii B OWEN Logic, Bkntovatowmii B cebs nporpaMmMy M HacTpPOWKKU Ans
nocneaytowero xpaHeHuns Ha lMK.

CnoTt — pasbeM B Npubope AN NOAKNIoYEHNs nHTepdenca CBSA3N UMM MOAYNS pacLUMpPeHuns.
YcTaBKka — 3agaHHOe 3HaYeHve napameTpa PyHKLUMOHAaNbLHOro 6roka (YyCTaHOBMEHHbIN PEXUM).

®DyHKUMOHanbHbIN 610k (PB) — CcTpyKTypHas eaMHuLa nporpamMmbl, KOTopas Nocre BblNOMHEHNS
BblgaeT 0gHo unun bonee 3HavyeHU. MoxeT BbITb CO30aHO MHOXECTBO NOMMEHOBAHHbLIX 3K3EMMNIAPOB
(konuit) yHKLMOHanbLHoro 6roka.

DyHKUMA — CTPYKTYpHas eQuHMULA NporpaMMbl, KOTopas Nocre BbINONMHEeHWs BblAaeT TOMbKO O4HO
3HayeHne. PyHKUMSA He XPaHWUT MHGOPMAaLNIO O CBOEM BHYTPEHHEM COCTOSIHUM, TO €CTb BbI30B
hYHKLUMM C OOHVMM U TEMU >Ke haKTUYECKMMI NapamMeTpamMm BblAaeT TO e 3HauYeHue.

XoncrT, cxema — none ans pasmMmelleHunsa rpacbwquKMx KOMIMOHEHTOB NPOEKTa 1 peaakTtnpoBaHnA
COEANHUTESbHbIX Lienen Mexay HUMN.

Liukn — Bpems BbiNonHeHUst n(pubopomM 3aaHHO NporpamMmmebl (3aBUCKT OT KONMYeCTBa
BbIMOMHSAEMbIX OMepaLuuii B NporpamMmmHbIX Liensix).

3CMNN3Y (AnekTpoHHO-CTupaemoe MNMporpammupyemoe NoctosiHHoe 3anoMuHaloLee
YcTponCcTBO) — YacTb UHTErpanbHO CXemMbl MUKpOMpoLeccopa, KoTopasi MCnosb3yeTcs Ans
XpaHEHUs! AaHHbIX.
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2 OnucaHue uHtepcenca

Mocne 3anycka OWEN Logic Ha moHuTope [NK oTkpbiBaeTcst [laBHOE OKHO:

8 OWEN Lagic - O ®
Paiin  Bug  Mpulop Cepewc Pacwwpenwa  Momowe

00O

MepeneHtbie L = BuBNMOTERS KOMNOHEHTOS

Mowck

CeoiicTEa BB x

T3l |

Cerinka Ha Cxemy nepemeHHon

Cebinok HeT. MNepemetHan He
WCNONb3YETCA Ha Cxeme

1. MpuBop He noaKmoyeH 1. COM3

PucyHok 2.1

[MmaBHOE OKHO COOEePXUT:

* rnaBHoe MeHio 2.1: ®aun, Bua, Npubop, CepBuc, Pacumperus, NMomolub;

* naHenu 2.4 NUHCTPYMEHTOB;

* naHenu bubnuoteka koMnoHeHTOB 2.3, CBoncTea 2.4 n [NepemeHHble 2.5 (A0 OTKpbITUS Unn
€o34aHus NPOeKTa B HNX HET nHdopmMaLmn);

* pabouyto obnacTb 2.6 NpoekTa — none peaakTMpoBaHWs Nporpammbl (40 OTKPLITUS UM CO30aHUsA
npoekTa nycroe);

* CTPOKY COCTOSIHUA 2.7 B HWXKHEN YaCTy rMaBHOIO OKHA, NoKa3biBaKOLLY MHOPMALNS O AOCTYMHbIX
pecypcax npubopa n nogkntodeHmm Kk OWEN Logic.

* MEHeOXep 3KpaHoB

2.1 T'maBHOE MeHIo

dann

CospgaHue HoBoro npoekKTa. TeKyu_wu7| NPOEKT 3aKpbIiBaeTCcA, nepen

HoBbI npoekT
P 3aKpbITMEM ByaeT NPeanoXeHo COXpaHUTb NPOEKT

CmeHa ueneBom

Bbi3oB okH MeHbl MoanguKkaumnnm npum AN KT
nnaTopMbl 30B OKHa CMe oavdukaumm npubopa Ans npoekta

OTKprTb NMPOEeKT OTKprTVIe paHee CoO34aHHOIo N COXpaHEHHOro NpoeKkTa

CoxpaHuTb TeKyLMn

[IOKYMEHT CoxpaHeHue TekyLLero npoekTa

CoxpaHUTb NPOEKT MepecoxpaHeHue NpoekTa nog TEKYLLUM UMEHEM

CoxpaHUTb NPOEKT Kak CoxpaHeHue npoekTa nod HOBbIM UMEHEM UIv B APYroM MecTe

Co3spaTb thann c Kno4uom CospaHnue canna c kntodom (nogpodHee cMm. Mactep TupaxmpoBaHus )

CBeAeHuUA 0 NpoekTe BblI3oB OkHa cBegeHun o npoekte 3.9

CospnaTb Makpoc BbI30B pegakTopa makpocos 3.11

CoxpaHuTb KakK HOBbIN
Makpoc

MpucBOEHNE NMEHN MAKPOCY U COXpaHEHUE (KHOMKa HeakTMBHA, NOKa He
OTKPbIT pegakTop MakpocoB)

MmnopTt makpoca us danna

MmnopT makpoca 13 danna B bubnmoteky KOMNOHEHTOB
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AkecnopT makpoca B ¢hann

3KcnopT Makpoca Anga coxpaHeHus Ha MK

MeHeA)Kep KOMNOHEHTOB

Bbi3oB okHa MeHemkepa komnoHeHToB 3.10

MeyaTtb

MeyaTb CXxembl OTKPLITOrO NpoekTa

MocneaHwe NpoeKkTbl

Cnuncok HegaBHO OTKPbITbIX MPOEKTOB

Bbixon Bobixog ns OWEN Logic

Bua

OTMeHUTb OTmeHa nocnegHero AencTBNs B MPOEKTe
BoccTtaHOBUTbL BoccTaHoBneHne 0TMEHEHHOTO AeNCTBUS

MHaukaTopbl COCTOSIHUM

BkrtoueHne/oTkno4YeHNEe MHANKATOPOB B CTPOKE COCTOSIHWUN 2.7

MaHenb bubnuoTtek

CkpbITb/0TOOpa3nTb NnaHens bubnunorteka komnoHeHTOB 2.3

MaHenb cBOUCTB

CkpbITb/0TOBpa3uTbL naHens Ceonctea 2.4

NMepemeHHble

CkpbITb/0TOOpa3nTb NnaHens MNepemeHHble 2.5

MeHenxep akpaHoB

CkpbITb/0TOBpa3nTb MeHeaxep akpaHoB 3.4 (MEHIO AOCTYMHO A1
nNpmbopoB € gucnneem)

CO6pocuTb pacnonoxeHue
naHeneun

C6poc nonb3oBaTenbCKMX HACTPOEK NONOXEHWSI MAHENEN N BO3BPaT K
HacTpoiKkaM Mo YMOMN4YaHuto

Mpn6op

3anucatb nporpammy B
npubop

3anyck 3anvMcu co3gaHHoW nporpaMmbl B npubop (kHomnka HeakTuBHa,
noka He NoAKmnyeH npnbop)

O6HoBUTL BcTpoeHHoe MO

3anyck 0GHOBNEHMS NPOLUNBKN NOAKITHOYEHHOrO npmubopa

UHdopmauusa

Bbi30B okHa ¢ nHdopmaumen 7.1 o nogknodeHHom npubope

Ta6nuua nepeMeHHbIX

Bbli3oB okHa Anis pa6OTbI C NepeMeHHbIMK 5 B NPoeKTe

KOcTupoeka Bxogos/
BbIXO40B

BbI30B OKHa HOCTUPOBKM 7.4 (KHOMKA HEAKTMBHA, MoKa He NOAKMYEH
npnobop)

HacTtpowka npubopa

BbI30B OkHa HacTponku npubopa 4

HacTpoiika nopTa

BblI30B OKHa HacTpouku nopta 3.6 cBsA3u ¢ npubdopom

CepBuc

MNepeHymepoBaTb
KOMMOHEHTbI

NameHeHne Hymepaunm ®b B paboyelt 3oHe npoekTa

Pexxum cumynstopa

3anyck pexuma cumynsaumm 3.5

Pexxum OFFLINE

BkntoyeHune/oTkntoueHne 3anpeta onpoca npmubopa no USB

PacwupeHus
m NMPUMEYAHUE

MeHto PaclumpeHus No yMon4yaHuio CoaepXXUT ONH NYHKT — YnpaBneHue paclumMpeHUusiMu.

,El,pyrme MYHKTbI NOABNAKOTCA MO Mepe YCTaHOBKU paCUJMpeHMVI, nop,po6Hee CM. pasgen

PacLumpeHns 9.

YnpaBneHue
paclmpeHuasMm

BbI30B OKHa yrpaBneHus: pacumpeHnsamm 9

AkcnopT yctponctea B OPC

3anyck pacwmpeHnusa kcnopt yctpornctea B OPC 9.1

SKcnopT ycTponcTea B
OwenCloud

3anyck pacwmpeHnusa kcnopt yctporctsa B OwenCloud 9.3

MacTep TupaxupoBaHus

3anyck pacwmpeHusa MacTtep TupaxumpoBaHus 9.1
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Momowb
ABTONpoOBepKa HOBOIo BkritoueHne/oTkNIoMEHNE aBTOMATUYECKOW NPOBEPKN HOBLIX BEPCUIA 1
penusa pennszos OWEN Logic Ha cepBepe 0OHOBNEHUsI

BbI30B OkHa Ans NPOBEPKM M YCTAHOBKWN HOBbLIX Bepcun 1 pennzos OWEN

MpoBepUTL OGHOBMEHUS... Logic

CnpagBka BbI30B OkHa cnpaBku

UcTtopus Bepcun Bbi3oB B 6paysepe cTpaHuubl co cnvckom Bepcuii MO n onncaHmem

O nporpamme Bbi3oB okHa nHopmauwmm o Tekylien sepcumn OWEN Logic

2.2 [NaHenNn MHCTPYMEHTOB

NMaHenb NHCTPYMEHTOB

DOE@D0E -~ JAWE

D

HoBbI npoekT

CosgaHure HOBOro npoekTa. TeKyLLMI NPOEKT 3aKpblBaeTCs, nepen
3aKpbIiTMeM ByaeT NpeanoXXeHo COXPaHUTbL NPOEKT

OTKPbITb NPOEKT

OTKpbITME paHee CO30aHHOro N COXpPaHEHHOTrO NPoeKTa

CoxpaHuTb NPOEKT

CoxpaHeHue TekyLiero npoekta. MNpu nepBom coxpaHeHun
BbI3bIBAET OKHO ANS NPUCBOEHNS UMEHU hanny

MevaTb Me4aTb Cxembl OTKPLITOro NpoekTa

KonupoBaTtb KonunpoBaHue BbigeneHHoro B paboyert obrnactv anemMeHTa
BcraButhb BcTaBka ckonMpoBaHHOMO 3IEMEHTa

OTMeHUTb OTmeHa nocnegHero AeNCTBMSA B NPOEKTe

BocctaHOBUTL BoccraHoBneHWe 0TMEHeHHOro AencTBUSA

3anucatb nporpammy B
npubop

3anyck 3anncu co3gaHHon nporpammel B npnbop

UHdopmauusn

BbI30B OkHa ¢ MHOpMaLuuen 0 NoAaKNYeHHOM npubope

HacTtpoikn npubopa

BbI30B OKHa C HacTpoikamu npubopa

B |28l ) | 7 |53 O BY

Tabnuua nepeMeHHbIX

Bbi30B OkHa Ans paboTbl C NepeMeHHbIMU B NPOEKTe

MaHenb oTnaaku

> D5

Pexum cumynstopa

3anyck pexxvma CUMynsLmm

OHnawH oTnaaka

3anyck pexxuma oHMnarH oTnagku

fe [ [W

nOpﬂ,D,OK UCnoJsiHeHunsA

M3meHeHne nopsagka BblMUCIEHNA 3Ha4YeHN Ha BbIXOOax
nporpamMmmsbl Unmn Makpoca 1 nopagka nepegadmn 3Ha4YeHu no
06paTHbIM CBA3AM

o=
o |

MNepeHymepoBaTb
KOMMOHEHTbI

NameHeHne Hymepaumm ©6 B pabodeli 30He npoekTa
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MaHenb BcTaBKU

V V C N N W R .—>E.—>I-—>F;:E_+
-k A0 +00+ X X X
Bnok kommeHTapueB HobaBneHne KOMMEHTapKs Ha CXemy NpoeKTa
") Co3paHue 6noka
_ o HWe Brioka Ansi 3anncy 3Ha4YeHUs! B NepeMeHH
] BbIXOAHO NepeMeHHO Cosnakine Bnoka Ans sanucy sxave EPEMEHHYIO
v HU K -
Cosna e Gnoka . CospaHue brioka Ans CHYUTbIBAHUSA 3HAYEHUS U3 NEPEMEHHON
o BXOA4HOW NepemMeHHOMN
C
T Cospanue 6noka Co3faHue 6r1oka ¢ hUKCUPOBaHHbBIM YNCIIOBbLIM 3HAYEHVNEM
KOHCTaHThI
B JIvHnA 3apepxkku CospaHuve 3agepku Ha 1 umkn
N CospnaHue ceteBoy CospgaHue brioka nepeMeHHON, 3Ha4yeHne KOTOpoW 3agaeTca no
“ BbIXOZAHOW NEPEeMEeHHON | ceTy
N CospnaHue ceTeBOM Co3sgaHue bnoka nepemMeHHON, 3Ha4eHre KOTOPOW CYMTBIBAETCH MO
(- BXOAHOW MEPEMEHHON | ceTy
CospgaHue brioka gns 3anucu 3HadeHnst nepemeHHon Ob, Ha cxeme
W Co3pgaHue 6noka 3anucu A 6 A P
0 B OB MOXET He oToBpaxaTbCs COeANHUTENbHAs NUHUA Lenu nepegayv
curHana
R c 6 CospgaHuve bnoka ons cunTbiBaHUs 3HavYeHnst nepemeHHon ®b, Ha
- M::g";""e NOKA HTEHWUA | oy o pe MOXET He 0TOBPaKaTLCs COEANHUTENbHAS MIMHNS LIENi
nepegadv curHana
~B Mpeobpa3oBaTens B K
OHBepTauus 3HavyeHusi curHana B ByrneBckoe 3Ha4YeHue
X 6yneBckoe 3HauYeHue prau Y
=l MNpeoGpa3oBatens B
X LLeNoYMnCIIeHHOe KoHBepTaunsa s3Ha4eHns curHana B LernoyYncrieHHoe 3HayeHune
3Ha4eHue
—F NpeobGpa3oBaTens B
X Yyucno c nnasatoluen KoHBepTauus 3HaYeHnst curHana B YACIO C NaBatoLLEen TOUKON

TOYKOM

Cos3pgatb Makpoc

CospgaHue HoBoro MaKpocCa B NPOEKTEe

Co3gaTb (pyHKLMIO Ha
ST

CospaHune dyHKUMKM Ha a3blke ST Anst UICNONb30BaHNS B MPOEKTe

MENE]E

CospaTb
(hpyHKLMOHANbHbIN GOK
Ha ST

CospaHue yHKUMOHanbHoro 6roka Ha s3blke ST ons
NCNonb30BaHWs B NPOEKTe

2.3 NaHenb Bubnmnorteka KOMNOHEHTOB

BknounTb/BbIKIIOUNTE OTOOpakeHne naHenvu Bubnuorteka KOMNOHEHTOB B paboyen obnactn MOXHO B
rmaBHOM MeHo Buga.

Ecnn B OWEN Logic OTKpbIT NpoeKkT, TO Ha naHenn Bubnuoteka KOMNOHEeHTOB oTobOpaxarTca ee

pasgerbi:

*  OyHKUMA 6.1;

*  QyHKUMOHanNbHLIN 6rokK 6.2;
* Makpockl npoekta 6.3;

*  OyHkummM Ha ST 3.12;

*  QyHKUMOHanbHble 6rokn Ha ST 3.13.

Pasgen Bbl6|/|paeTCF| B HWXXHEN YacTu NaHenu.

10
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BMBAMOTEKa KOMMOHEHTOB

o-v il &

DOYyHKUMA
=+ "

INormyeckan dyHKyma K

=} Wnm

TNormueckan dyHrumra WA

=+ HE

INormyeckan dyHkumna HE

=} HWckmouarowee UIMA

TNorueckan dyHKLMA

WMekmouawee MIA
=} ADD
X oOyHkuns

fb oyHkumonanbHbI 6ok
M Makpocbl npoekra

T
’f)(s OYHKLIHMH Ha ST

'ﬂ:lST @yHKUWOHaNbHbIE ONoKK Ha ST

PucyHok 2.2

B BbinagatoLemM MeH0 MOXHO Bbl6paTb BMO pacnornoXxeHna KOMMNOHEeHTOB:

57 il &

— Moppobro

MawTka

200 1010
111 :ﬂ: oo

Crnncok

PucyHok 2.3

11

fx

Cnocob OTO6pa)KeHVIF| KOMMNOHEHTOB MOXHO Bbl6paTb C NMOMOLLIbIKO KHOMOK B BerHeVI 4YacTu naHenu:

Ll
° :l lMoka3saTb BCe KOMMNOHEHTbI — OTO6pa)KaIOTCFI BCE KOMMOHEHTbI Bbl6paHHOFO pasaena;
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EMEJ’IMDTEKE KOMMOOHEHTOB
o-_|*
o= : l &

OyYHKLMA fx

H
Mn1
HE
HMekmowamwes UMK
ADD
SUE
MUL
DV
MOD
EQ
GT
SEL

SHL
Sup

P OO0 00 00O O G 0 O G

PucyHok 2.4
.o MpynnupoBKa no nankam — oTobpaxaroTcsi Nanku, CoaepXKallime KOMNOHEHTbI Pa3HbIX TUMOB.
BWBnMOTEKS KOMNOHEHTOR
oo~ il &

DyYHKL WA fx

[_T|_| Nonseckwe DyHKLIAK

[_T|_| ApHDMETHYECKIKE DYHKLMK
[_T|_| PYHELMK CP3EHEHWA

[_T|_| CBMMBLIE Dy HKLMW

m BuToBLIE doyHKLMK

PucyHok 2.5

OnucaHve pasgenoB U KOMMOHEHTOB naHeny BubnuMoreka KOMMOHEHTOB NPUBEAEHO B pasgene
Bubnunoteka 6.

2.4 NMNaHenb CBouncTBa

BkniounTb/BbIKNOUNTE O0TOBpaxeHne naHenn CBoOMCTBa B paboyelt 06nacTu MOXHO B [MTABHOM MEHHO
Bua.

12
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Ha naHenu 0T06pa>|<a+0Tc;| N peaakTUpyrTCaA:

* MapameTpbl 3IEMEHTOB NPOrpammbl;

* pasmMepbl XONCTa;

* 4acTo Mcnosnb3yemble CBOMNCTBA BXOA0B U BbIXOLOB (MOMHbIA NepeyeHb CBOWCTB HAaXoanUTCs B
pasgene Bxoabl 4.5 HacTpoek npnbopa);

* rapameTpbl KOMMEHTapKsi, CBOOOAHbIX MEPEMEHHBIX, OrTOKOB NpeobpasoBaTenen.

Ecnn anemeHT He Bbl6paH, TO Ha NaHeNnn OTO6pa)KaIOTCFI CBOWCTBa XOriCTa.

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

CeoicTea TP
= A
i
v [lapametps
cex v

OnuTencHocTe wMnyneca 3
+ [lpouee

KommeHTapii

Macwrab spemet

PucyHok 2.6
Cnocobbl 0To6pakeHWsi NapamMeTpoB B NaHernu:
2l
« Z+ — B andaBUTHOM NopsiaKe;
w -
« ™ T no karteropusam.

2.5 NaHenb NepemeHHbIE

BkniounTb/BbIkNOUNTE 0TOOpaxkeHne naHenu MNepemMeHHbIe B pabodert 06nMacT MOXHO B FMaBHOM MEHHO
Bua.

Ha naHenu MepeMeHHble oToGpaxatoTcs nepemMeHHble 13 Tabnuupbl nepeMeHHbIX 5.

Cos3pgaHne 6noka nepeMeHHOMN

[nsa co3gaHns 6noka BXogHOW NepeMeHHOW crieqyeT nepetawntb nepemeHHyto (metogom drag & drop)
Ha XOrICT.

13
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MepeMeHHLle B x

Mowck
I Cekyrabl @
I MukyThI
I Yacu

I.[l.em:
I Mecau

Cebinka Ha Cxeray nepemeHHoiA

Ceoeinok HeT. MepemetHan He
MCNONbSYETCA Ha Cxeme

PucyHok 2.7

[ns co3gaHns 6noka BbIXOAHOW NepeMeHHOM crefyeT nepetawnTb NePEMEHHYIO Ha XOrICT, yaepXkmBas
knasuwy Shift.

Ecnu nepemeHHyto nepetawmuTb K KOHHEKTOPY 3neMeHTa cxeMbl, To OydeT cosgaH Grok nepemMeHHoMu,
MPUCOEANHEHHBIN K 3TOMY KOHHEKTOPY.

CcbInku

Ons oToBGpaxeHns GNoKoB, K KOTOPbLIM NPMBsi3aHa NepeMeHHas!, crefyeT HaxaTb Ha UMS NePEMEHHON B
naHenu. B obnactu ccbinok naHenu otobpasaTcs CCbiku Ha Grokv. Ecnu KnukHyTb MO CCbike, TO Ha
xoncTe ByaeTt BbigeneH brok, K KOTOpoMy NpuBsi3aHa NepemMeHHasl.

f MepeMeHHEIe B x Cxema™
m
T .
E Maowex 1 SO
w .
ﬁ I CeryHobl @ 1 L
I o .
: I MukyThI

I UYacw

I.[I.em:

I Mecau 12 |

| Fom

I*.far1

I*.rar2

13 |
PucyHok 2.8

MpunBA3KM NnepeMeHHON K Apyrum B6riokam MOXKHO NPOCMOTPETL B NyHKTe NMoKa3aTb CCbINKU KOHTEKCTHOTO
MeHIo 6roka nepemeHHol. Ecnm HaxaTb Ha CCbINKY B KOHTEKCTHOM MEHI0, To ByAeT coBeplLueH nepexop K
BbIOpaHHOMY GOKYy.

14
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"BV 1 ) | TOFLOAT - y
_lﬁ Konwpoeate o DIV | p‘u’1_2|:|2

[ PV T I
BriBpate NepemeHHy ...
@ MokasaTe CCRINKK » Document -> Brok 3anuck B nepemedHy PV 1
. ¥ YaanuTe KoMMOCHEHT 1
CeoidcTEa
PV W ;[ U FLoAl |-

PucyHok 2.9

2.6 Pabouas obnactb

lMocne cosgaHusa NpoekTa UNu OTKPbITUS COXPaHEHHOro npoekTa B paboyert obnactn nosBnsaeTcs Xoncr
Ans paspaboTku nporpammsbl Ha s3bike FBD.

Ecnu npubop nogpepxveaetr paboTty ¢ dyHKUMAMM Ha a3blke ST, otobpasuTtca Bknagka Pepaktop
yHKLUN.

Cxema™ | PerjakTop GyHkuym “function1” % | BUBNMOTEKa KOMMOHeHTOE % O X

#Q 57 @ [100% ~ -l e

@yHKUMA x
o .

TNormsecran ywkuns 1

—
=
13

£ M
Tormseckan byskuns UM

-
N
¥

= HE -
q 3

X oynkumua

—
I

fb oynkumonansHwIii 610K
M Maxkpocs npoekra

I~
X' OyHiumm Ha ST

CeoiicTea Cxema 50 x
=Y
~ Hoxyment

VI cpaiina c k

WipwHa xoncT 286
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PucyHok 2.10

Ha xoncTe pa3meLyatoTcsa anemMeHTbl U 6noku n3 naHenu bubnmorteka KOMNOHEHTOB 2.3 U NaHENU BCTaBKMW.
M3meHUTb pa3mepbl XorcTa MOXHO Ha naHenn CeoncTtea 2.4.

Bxoabl 1 BbIxoabl
Bxoabl 1 Bbixoabl Npubopa 0603Ha4eHbl B BUAE KBaApaToB C MapKMPOBKOW HOMEPOB:
* BJOMb JIEBOIO Kpas Xoricta pacnonoxeHsl Bxoabl (Ix — anckpeTHble, FIx — GbicTpble
OUCKpeTHble, AlX — aHanorosble);
* B[OONb NPABOro Kpas XOrcTa pacrnonoxeHbl BbixoAabl (QX — guckpeTHble, AOX — aHanorosble, K
— kntouun, Fx — ceetogmoapl).
Lindpbl B 0603Ha4EHUAX COOTBETCTBYIOT HOMepaM huU3nYecknx BXOO4OB M BbIxo4oB npubopa. Bxogbl u
BbIXOObl MOXHO NMepeTackmBaTb BBEPX/BHU3 BOOMb Xoficta Metogom drag & drop, yoanate u gobaensTb
ans ynobctBa KOMMNOHOBKM CXEMBI.
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2 OnucaHue nHTepdelrica

PucyHok 2.11

YnpaBneHune
Ha/J, XOnCTOM pacnonararoTcAa KHOMKU:

an/I BKINIOYEHHOW CETKE Ha XONcTe OT06pa)KaI'OTCF| BepTuKanbHaa 1
ropmn3oHTaribHas NNHENKN 1 ceTKa. QNEMEHTbI N JIMHUK CBA3N npu

ﬁ BknounTtb/BbIKNO4YMTL
pasMeLLEeHUN NMPUBA3bLIBAKOTCA K CETKE

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 Tpe6yeMb|171 MacwTab MOXHO C MOMOLLbLIO BbiNadaloWero MeHo cnpaBa OT OMUCaHHbIX Bbllle
KHOIMOK.

B HWXXHEN YacTu xoncra HaxoaaTCcsa KHOMKM:

m PazpenuTe V|CI'IOJ'Ib3yeTCFI ana ogHoBpeMeHHOro OT06pa)KeHVIﬂ aByXx obnacTeln ogHON CxeMbl B Pa3HbIX OKHaX

™ Ofwemwmume | MicnonbayeTcsa ons otobpakeHnst CXeMbl B O4HOM OKHe

2.7 CTpoKa cocTosiHUA

Ha cTpoke cocTosiHna oToGpaxkaeTcs MHdopMaLms 0 AOCTYMHbIX pecypcax npubopa 1 noakmioyYeHnu.

Bup
B 3aBucumoctun ot npm6opa, Bbl6paHHOI'O npu co3gaHun npoekrta, nepeyvyeHb MHOMKaToOpoB B CTPOKE
COCTOAHNA MOXeT pa3J'II/I‘-IaTbCF|.

P6:0% | Mepem:0% [fpcnnav:1a% | naviiz || oaviex | 4 Npwsop e nommoven i COM39
Ph: 0% II'Iepem.: 9% I Crex: 7% Mnav: 1% O3Y. 0% 1. MNpwGop HE NoAKAOYEH 1. COMS

PucyHok 2.12

UHamkaTopbl
Mpwn noagknoyeHHOM Npubope B CTPOKE COCTOSAHUSI 0TOBpaXkaeTcst MHhopmaLms:

+  ®B — goCTynHOE KONMYECTBO 3K3EMMNISAPOB (PYHKUMOHANbHbIX GNOKOB;

* TMepem. — JOCTYMHOE KONMMYECTBO NEPEMEHHbIX;

* CTeK — ypOBEeHb UCMOMb30BaHUSA NaMATH BblAeneHHoN nopg ctek. CTek ncnonb3yeTtcs 4ns
NPOMEXYTOUYHbIX BbIYMCIIEHWI B NPOrpaMme;

+ Cucrt. ACMNMN3Y — gocTynHoe KONUMYeCTBO CUCTEMHOW SHEpProHe3aBncuMon namaTtu. iHgmkatop
3anoriHSETCA B Cllydae UCMosb30BaHWs CETEBbIX MEPEMEHHbBIX HA CXeEME, NMPUBSA3KM NEPEMEHHbIX K
BU3yanusauuu n napametpam npubopa n gobaeBneHus B NpOEKT MOAYIEN pacLUMpeHIs:;

« JCHNMN3Y — gocTynHoe KoNMYecTBO 3HEpProHe3aBMCUMON Namatu. iHaMkaTop 3anonHseTcs B
cny4ae UCnosnb30BaHMs Ha CXeMe CTaHOAPTHbLIX SHEProHE3aBUCUMbIX NEPEMEHHbIX;

* N3Y — poctynHoe MN3Y npubopa B npoueHTax ot 06wero obvema: «M3Y: 0...100 %»;

* Cucrt. O3Y — goctynHoe cuctemHoe O3Y npubopa. NHoukaTop NosBnsieTcs B criyvyae 3anofiHEHUS
O3Y 6onee 4yem Ha 80%.
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2 OnucaHue nHTepderica

* 0O3Y — pgoctynHoe O3Y npubopa B npoueHTax oT obuiero oovema: «O3Y: 0...100 %». Yem
fonblue ncnonb3yercst B nporpaMmme 6mokoB 1 PyHKLUUA, Tem Bonblue namaTtv Tpebyetcs ang
pabotbl B npubope. OWEN Logic aBTOMatuyeckn paccumTbiBaeT JOCTYMHYO NamsATb npubopa u B
crnyyae KpUTUYECKOro 3Ha4yeHus BbIBOAUT COOTBETCTBYOLLEE NPeaynpexaeHne;

*  MPxxx-xxx — Mogenb NoAaKnoyYeHHoro npubopa. Ecnun npubop He NOAKMYEH, HAa MHAMKaTope
oTobpaxaetca Hagnuck Mpubop He noakntoYeH. Haxatue Ha MHOUKaTOP BKNOYaET/BbIKMOYaET

pexum OFFLINE;

+  COMx — Homep BbIGpaHHOIo Nonb3oBaTenem nopTa Ans NoAkNYeHnst npubdopa. HaxaTtune Ha
WHOUKATOP OTKPbIBAET OKHO HAacTpouKu nopta 3.6.

® NPEAYNPEXOEHUE

Ecnu kakoi-nnbo 13 nHanKkaTopoB NepenosiHMTCA, 3anvch NporpamMmmel B npubop Gyaet

3anpetleHa.

BKMounTb/BLIKNOUNTD 0To6pa>KeHv1e MHONKaTOPOB B CTPOKE COCTOAHUA MOXXHO B rMaBHOM MEHIO Bua.

Pexunm OFFLINE

B pexwume OFFLINE ycTaHaBnuBaeTcs 3anpeT Ha CBA3b C Npnbopom.

Onsa nepexona B pexum OFFLINE cnegyet HaxaTb Ha nHankatop moaenu npubopa B CTPOKE COCTOSAHUSA
unu BbIOpaThb B rmaBHoM MeHio CepBuc — Pexxum OFFLINE. Bug nHgnkatopa nameHutcs Ha OFFLINE.
MoeTopHOE HaxaTue oTkntovaeT pexum OFFLINE.

MonpobGHee cm. B pasaerne 3arpyska B npubop .

2.8 MeHexep n pegakTop 3KpaHOB

MeHenxep 3KpaHoOB

Ecnn npubop ocHalleH gucnrneem, TO Ha HEro MOXHO 3anporpammmpoBaTb BbIBOA WHGOpMaUUM U3
nporpammbl. MHCTpykums no paGoTe C akpaHamu npuBedeHa B pasgene [lporpaMmmupoBaHune aKkpaHa

npubopa 3.4.

BKNIOYNTL/BLIKNIOUNTD 0To6pa>+<eHV|e BKInagKku MeHe.q)Kep 9KpaHOB B pa6oqel7| 0obnacTn MOXHO B rMaBHOM

meHio Bug.

MeHeaxep aKpaHOB OTKPbIBAETCH Ha)kaTMEM Ha OLHOMMEHHYIO BKIaAKy B NIeBOM Kpae pabouyeri obrnactu.

goHedye daxYana [y

MeHEAMED SKOEHOE

Lo

— 6% [pymnkl
— ;& Mpynna 1
] Fxpan 1

+ [lapameTpo
MR [pynna 1
Ormcanne

Hran

PucyHok 2.13
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2 OnucaHue nHTepdelrica

MeHeaxep aKpaHOB COCTOUT 13 JepeBa 3NEMEHTOB B BEPXHEW YaCTW U NOSEN CBOWCTB B HUXXHEN YacTy.
B nepese akpaHOB O0TOGPaXKalOTCA N PeAaKTUPYIOTCA rpynMbl 3KPAHOB U SKPaHbI.
OcHoBHbIe PyHKUNN:

Ho6aBuUTb 3KpaH (HAXoAMTCSA B BEPXHEN YacTu MeHexepa 3KPaHOB U B KOHTEKCTHOM MEHHO
rpynnbl 9KPaHOB)

YpoanuTtb 3KkpaH (B KOHTEKCTHOM MEHIO 3KpaHa)

PepakTupoBaTb 3KpaH (B KOHTEKCTHOM MEHH0 3KpaHa)

Hdob6aBuTb rpynny (HaxoauTCs B BEPXHEN YacTu MeHeKepa SKpaHoB)

PepaktupoBaTthb rpynny (B KOHTEKCTHOM MEHIO rpynrbl 3KPaAHOB, AOCTYMNEH TONbLKO AN
nprbopoB ¢ rpaduryeckum UBeTHbIM XKKI)

cL I i Jll Tkl

Mpn BbIGOpE aKkpaHa WnM rpynnbl 3KPaHOB B HkHeW yacTn MeHemxkepa 3KpaHOB oTobpaxarTcs nx
CBOWCTBA.

PepakTop 3KpaHOB U rpynnbl 3KPaHOB AN NPUO60POB C MOHOXPOMHbLIM TEKCTOBbLIM
XKU

PenakTop akpaHOB OTKpbIBaeTCs BbIGOPOM KOMaHAbl PeAakTMpoBaTh 3KpaH B KOHTEKCTHOM MEHHKO 3KpaHa
B MeHeaxepe aKpaHOB.

Cxema™ | Ikpan "Ikpan 1" x
@‘ :I:I: '@\ 100% -

PucyHok 2.14

Ons npubopoB ¢ MOHOXPOMHbIM TekcToBbIM YKKW Takke AOCTyneH pegakTop rpynnbl 3KpaHoB, KOTOPbIN
OTKpbiBaeTCcs BbIGOPOM KomaHAbl PepmakTupoBaTb rpynmny B KOHTEKCTHOM MEHIO rpynfbl 3KPaHOB B
MeHeaxepe 3KpaHOB.

18



2 OnucaHue nHTepderica

Cxema® | Tpynna akpanos "Tpynna 1° i Frx

EL :1:1: @‘ 1% - m m

Skpat 1

Jkpax 2

Jkpas 3

PucyHok 2.15

B BerHeVI YacCTu pefakTtopa 3KpaHOB U rpynrbl 3KPaHOB pacrnofioXeHbl KHOMKU:

CoXpaHUTb OOKYMEHT

YMeHbLWUTb MacluTab

o

r.
L=

OpuruHanbHbIW pasmep

@~ YBenuuuTtb Maclutabé

MacLutab MOXeT BbITb MUBMEHEH C MOMOLLIbIO BbiNadatoLLEero MeHto cnpaBa OT KHOIMMOK.
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3 BasoBble cBeaeHus

3 basoBble cBegeHus

B HacToAILLEM pa3nene onncbiBarOTCA OCHOBHbIE MOHATUA pa6OTbI npuﬁopa n
MPUHUMNN CO34aHUA NporpamMmMbl AnsA 3arpy3km B an60p:

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.

3.1 MpuHUMN BbINOMTHEHUA NPOrpamMMmMbl

Mporpamma gns npubopa COCTaBMSETCH C YYETOM KONMYECTBa UMEIOLLMXCS Y HEr0 BXOAOB, BbIXOLOB U
HanuuMsa YacoB pearibHOro BPeMeH!.

dyHKUMOHanbHasa cxema paboTbl npubopa:

Mpubop (nporpammupyemoe pene)

-
=

-]
St
DO1
S2
— DO2
Sn DO3
DO4

PucyHok 3.1

Pa6oty npnbopa Mo)XHO NpeacTaBUTb B BUAe NOCNeAoBaTeNbHO BbINOMHAEMbIX Waros (paboumnii umkn):

1. Jlormyeckoe cocTosiHne BXO4OB aBTOMATUYECKN 3annCbIBAETCS B A4ENKM NaMAT BXO4OB
(konn4yecTBO A4eek paBHO uncny Bxonos — 11...1n).

2. TporpamMma cUuTbIBAET 3HAYEHUS U3 SYEEK MAaMSTU BXOOOB U BbINOMHSIET HAZ HUMMW NTOrMYeckue
orepauumn B COOTBETCTBUM C anroputMom paboThbl.

3. Mocne o6paboTku Bcer NporpaMmMbl pesyrbTaThl 3anMcbiBaloTCs Ha (PU3NYECKUE BbIXOAbI
npunbopa (ans BKNOYEHUS BbIXOAHLIX arieMeHToB Q1...Q4).

4. Tepexopq k Wary 1 (nocne BbINONHEHUS BCex NpeabiayLumnx waros 06paboTku nporpammbl LKA
paboTbl NpMbopa NOBTOPSETCA C MEPBOrO Lwara).

Bpems BbINOMHEHUA BCEX LLArOB 3aBUCUT OT CIIOXHOCTU anropuTmMa nporpamMmmel (nogpobHee cMm. pasaen
Bpems unkna 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. Haxatb KHOnKy D Ha NaHenu UHCTPYMEHTOB Unu BbIbpaTh B rmaBHOM MeHio ®ann — HoBbin
NPOEKT....

2. B oTkpbiBIEMCS OKHE BbIOpaTh Mogudukaumo npubopa n HaxaTtb OK. MeHto BeiGopa npubopa
noaaepX1BaeT hunsTpauunio No Mogenw.

Brifop mogenn X
BeenvTte HazeaHWe npubiopa
Mpubop Bxoakl Beixoakl -
NP200-220.1 X 8 a
NP200-220.21.% a a
- —_— MP200-220.22(24) X 12 12
e NP200-220.23 X 12 10
I | L= ‘ MP200-220.3.X 12 10
]
(g o e 5 MP200-24.1.X ) 8
MP200-24 2(4) X 12 12
NP200-24 3 X 12 10
NP200-24 5 X 12 14
MNP200-220.5.% 12 14 -
OTtmena
PucyHok 3.2
NMPUMEYAHUE

[i]

B rmaBHom okHe OWEN Logic oTo6pasnTcsa XoncT nNpoekTa, CTaHyT akTMBHBbIMU CTpOKa COCTOsIHUA 2.7,
naxvenu bubnunoteka komnoHeHToB 2.3, CBoKcTBa 2.4 1 [NepemeHHble 2.5.

Ecnu k MK nogkntoveH npmudop, To OWEN Logic npennoxuT mogens NOAKMHYeHHoro npnbopa B
OKHe Bblbopa.

Ecnn y BbIGpaHHOro npubopa ectb gucnnen, TO B [MaBHOM OKHe oTobpasutcst Bknagka MeHemxep
9KpaHOB 2.8, rae MOXHO HacTpouTb 3.4 BbIBOA MHGOPMaLUKM Ha gUCnnen.

CoxpaHWTb TEKYLLMI UM OTKPbITb COXPAHEHHbI NMPOEKT MOXHO C MOMOLLbIO COOTBETCTBYHLLMX KHOMOK Ha
naHesnv MHCTPYMEHTOB UJK B IMIaBHOM MeHo Pann.

Mopsaok nporpaMMupoBaHns NpMbopa B NPOEKTE:
1. Paspabotka nporpaMmbl.
2. OTtnagka nporpammbi.
3. TogknioyeHne npubopa k MK.
4. 3arpyska paspaboTtaHHon nporpammbl B npnubop.

Pa3paboTka nporpammbl

Ha xoncte npoekta co3gaetcs nporpamma 3.3 Ha sa3bike FBD ¢ nomoLbio 6r10KoB U 3N1eMEHTOB BCTaBKM
13 BMbnmoTekn KOMNOHEHTOB 6.

OTtnagka nporpammbl

Mocne cosgaHus MOXHO cMopenupoBaTb paboTy nporpammel B pexume cumynatopa 3.5. Bo Bpewms
NPOBEPKN MpaBUNbHOCTU paboTbl MporpaMMbl MOMb3oBaTeflb MOXET M3MEHATb COCTOSIHME BXOAOB,
KOHTPOMNMPYs COCTOSIHME BbIXOAOB Ha COOTBETCTBUE HYXXHbIM ycnosusm. locne BbifABNEHUs owwmnbok
MO>HO BEPHYTbCH K NpaBke Nporpammbi.

MopkntoyeHne npubopa K MK

Ona nogkntoveHus npubopa k MK cnegyetr HacTtpouTs nopt 3.6 B8 OWEN Logic n ¢ nomowso kabens
nogcoeouHnTs npubop. [Janee Ha npubop nopaeTca nuTaHve (ecnu Tpebyertcsl), M NPou3BOOATCS
HacTponku npubopa 4 8 OWEN Logic.
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3 BasoBble cBeaeHus

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

OHnawH oTnagka

3arpy>eHHyo nporpaMmMy MOXHO MPOBEPUTE B PEXMME OHManH oTrnagky 3.8 ¢ peanbHbIMU 3HAYEHUAMMU,
nocTynawoLmmm 13 npmdopa.

3.3 PaspaboTtka nporpamMmmbl

Pa3paboTky nporpammbl pekoMeHAyeTCs HayaTb C MnaHupoBaHudA. [1naH OomkeH onucbiBaTb BCe
BO3MOXHbIE COCTOSIHUA nNpubopa BO Bpems hyHKLMOHMPOBaHWS (B BUAE AvarpaMmmbl PEXXMMOB, Tabnuubl
COCTOSIHUI, 3NEKTPUYECKON UIK (PYHKLLIMOHANBHOM CXeMbl u/vunu ap.).

lNocne ToOro kak npoaoymMaHbl BCe 3ada4dn, KOTOpble AOJMKHbI BbINOJTHATLCA an60p0M, cnenyet CoCTtaBUTb
nporpamMmmy Ha XorncTte npoeKkTta C NOMOLLbI 3J1IEMEHTOB BubnnoTtekn KOMNOHEHTOB 6.

PasmelieHMe KOMNOHEHTOB M CO3aHue CBA3en

KOMMOHEeHTLI pa3MellalTcs Ha cxeme NyTeM BblOopa HYXXHOMO KOMMOHeHTa B naHenu Bubnuoteka
KOMMOHEHTOB 6 1 NnepemeLLieHns Ha XoncT metogom «drag & drop».

¥ | | BUONMOTEKE KOMNOHEHTOE

g il &

DyHKLNA fx

a#

= [

= HE

i
I

£ Weknoyaowes MIMTA
2 8 ADD
& SUB
£ MUL
8 DIV -

| X oynkuma
=l Q3 ﬂJ OYHKUWOHANLHBIA Bnok

M MakpocCkl NpoeKTa

8 B 1?2

PucyHok 3.3

Bxogpl 1 Bbixogbl npubopa 1 KOMMNOHEHTOB CrneayeT COEANHUTD, MPOBEASA MeXAy HAMU NIMHUK CBA3W. [ns
CO3aHnda CoOeaUHUTENBHOW NMNHUN cregyerT:
* HaxaTb JIKM Ha BbIxog NepBOro KOMMoHeHTa. JINHNA NpucoeanHUTCSa K HEMY U NOTSHETCA Berep 3a
KYypPCOpPOM MblILLW;
* And co3gaHus n3rmba NMHUKM crieqyeT HaxkaTb Ha XOricTe ANt OTMETKM TOUKM NOBOPOTA JIMHUK;
*  MPOTSHYTb NMHUIO OO BXO4A BTOPOro KOMMOHEHTA M HaXkaTb No HeMy. JInHMA CBs3M co3aaHa.
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3 BbasoBble cBeaeHus

PucyHok 3.4

Ecnu Tvnbl Bxoaa v BbIXo4a KOMMOHEHTOB HE COBMaAaltoT, TO NMMHMA He cosgacTcs. [ogpobHee cM. pasgen
Tunbl nepemeHHbIX 5.1,

[nsa BblgeneHns 0rnoka unu KOMMOHEHTa Ha cxeme crieqyeT HaxaTtb no Hemy JIKM. YTobGbl Bbigenutb
HECKOJIbKO 31IEMEHTOB CXEMY, MOXHO BOCMONb30BaTLCS «1AaCcCo» — 3aKMIOMUTL HYXKHbIE 3NeMEHTbI BHYTPb
pacTsarvBatoLLerocs Bcrnes 3a KypCopoM Mbilin NpsIMOyronbHuUKa, yaepxusas JIKM.

TO FLOAT
. - | DIV t_on_blink_s_f

1000

PucyHok 3.5

HacTpoiika napameTpoB KOMMNOHEHTOB

YTtobbl OTpegakTMpoBaTb NapaMeTpbl, CregyeT BbIAEMUTb HYXHbIA KOMMOHEHT UM Brok Ha cxeme u
HaCTpPoOUTb 3Ha4YeHMs Ha naHenu CeoncTea 2.4.

CeoiicTea TP B x
= A
v  [lapameTp

MacwTald spereti

MIMH
0.05
TP1 ~ [Ipouee

KorreHTapiii

0,05m} T

JmTensHoOC T MMNYNBCS
3apaeT AMMTENEHOCTE GOPMADYEMOrD
MMMy NBCE.

PucyHok 3.6

CBowcTBa KOMMNOHEHTA UM Brioka MOXHO OTKPbITb C MOMOLLIbKO KOHTEKCTHOIO MEHIO.
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t on_blink s f »———| TOBOOL

E Konvpoeate
BribpaTe nepemMeHHyH...

[MoKa3aTe COBAKK r

» ¥aanuTe KoMOCHERT

CEOHCTES

PucyHok 3.7

Ona paspaboTkn nporpamMmbl MCMNOMb3YOTCA cregytowmne 6nokm 1 oyHKUUKM, Bbi3blBaeMble Ha NaHenu

BCTaBKW:

brnok kommeHTapues 3.3.1

PaamelleHne TeKCTOBOro KOMMEHTapud Ha cxeme

bnok nepemeHHon 3.3.2

Pa3melleHune Brnoka nepemMeHHOW Ans 3anMcu Unu YteHus
3Ha4YeHuI NporpaMmmel

Brnok koHcTaHTbl 3.3.3

Pa3meLeHune 6noka c (*)VIKCVIpOBaHHbIM YMCNOBbIM 3HA4YEeHNEM

JTnHnn 3agepxkn 3.3.4

CospaHue 3aEPXXKN Ha OAVH UMK nepefgadn 3Ha4eHnsa ¢ BbiXxoaa
KOMMOHEHTa Ha BXO

bnok ceteBon nepemeHHon 3.3.5

PasmelueHne 6nokos obmeHa gaHHbIMM C APYTMMU YCTPONCTBaMMU,
NOAaKMoYEeHHBIMU K NpUbopy No ceTn

Bnok yteHne/3anuncu B 6 3.3.6

3anucb/4TeHne 3HauYeHUn oTaenbHbIX NapameTpos n3s b B
nepemMeHHyto n HaobopoT

Bnok npeobpasosaHus 3.3.7

KOHBepTaLLI/IFI 3Ha4YeHNN Pa3nnMYHbIX TUNOB ONA nepenayn

MNepeHymepoBaThb KOMMOHEHTHI
3.3.8

lMepeHa3HauyeHne nopsakoBbix HOMepoB b cxeMbl

Mopsgok ncnonHeHna 3.3.9

N3meHeHune nopsAagka Bbl4HUCIEHNA 3Ha4YeHN BLIXO4OB nporpamMmmbl

3.3.1 Bbnok kKoMmmeHTapueB

Briok KOMMEHTapueB NO3BOJIAET OCTaBJIATb 3alnmMcn N KOMMEeHTapun Ha CXeMe NnpoekKkTa.

YT06bl 4OBaBMTL TEKCTOBLIA KOMMEHTaPUIA HA CXEMY, CredyeT HaxaTb Ha KHOMKY Ha naHenu BCTaBKW.
3atem yaepxumeas JIKM HauepTuTb NpsiIMOyrorbHyto obracTb 6roka KOMMEHTapueB Ha TOM MeCTe CXeMbl,
rae AOMKeH pacronaraTbCsi KOMMEHTapuia.

BeeguTe KOMMEHTaPHA

Beegurte
KOMMERTapWUiA

=)

PucyHok 3.8

[ns BblaeneHHoro onoka KOMMEHTapuneB MOXXHO U3SMEHUTb HaCTpOVIKVI BBOa TEKCTa Ha NaHenu CBOUCTB.
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CeoCcTEa TekcToBbIA Bnak

=21 |
Wpwdr Arial, 5
LgeT TekcTa [R=0. G=0. B=0]
“  PoH
Hanwume doHa [a
LigeT Gopaopa [R=0, G=0, B=0]
UseT poHa [R=255, G=255, B=255]
NpospayHocTs foHa 0
Texcr

PucyHok 3.9

YT1o6bl uBeT poHa Onoka KoMMeHTapveB Obin BWAEH, crnegyeT 3adaTb 3HAdYeHWe napameTpy
Mpo3payHocTb hoHa 6onee 20.

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

Beenute Tex
KOMMEHTADWA '

- ——- Text

PucyHok 3.10

3.3.2 bnok nepeMeHHOM

Bnok nepemMeHHON CAY>XUT A515 UCMOSb30BaHNA NepeMeHHON Ha CXxeMe NpoeKTa.

YTto6bl gobaBnTL 6ok nepemeHHoﬂ Ha CXemy, cregyeT HaxaTtb Ha ero nMKTorpaMmy Ha naHesy BCTaBKU:
v

« [ BxoaHas nepeMeHHas — AN nepefayn 3Ha4eHNs B NPOrpammy;
W

° "G BbIXogHasA nepemMeHHasa — A4 3anncn B Hee 3Ha4eHna U3 nporpamMmmeobil.
3areM HaxaTb Ha cxeMe B TO MeCTO, Kyaa HYy>XHO NOMECTUTb onok.
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PucyHok 3.1

Bnok nepemeHHoM Takke MOXXHO 106aBUTb Ha cxemy U3 naHenu NepemeHHble 2.5.
[ns npuBsskn nepemeHHon K 610Ky NnepemMeHHO cnegyerT:
1. Bblgenutb 6Griok nepemMeHHoMN.

2. B cBoiicTBax 6rioka nepeMeHHON HaxaTb KHOIMKY «...» B none lNepemMeHHasa nnu ABa pasa HaxaTb
Ha Brok NepeMeHHON Ha CxeMme.

CeOWCTES
= A
w [lapameTp
MNepemedHan < HE BhifpaHa >

w [lpouee

KommeHTapui

MNepemennan

PucyHok 3.12

3. B oTkpbiBEMCS okHe Tabnuupbl nepeMeHHbIX 5 BbiGpaTh Unn co3aaTb HOBYIO NEPEMEHHYIO U
HaxaTb kHorky OK. BeibpaHHasa nepemeHHas ByaeT npus3saHa K 6roky.

CeolcTEa vard n B8 X

; = Al |
vard e F1 =i
' + [lapameTps
MNepemenHan [vard ]
Tun neperenrHoi  C nnasaiwed sanAToi
SneproHezasuoun Het
+ [lpouee
| F2 KorreHTapuia

MNepemenHan

-

PucyHok 3.13
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Ecnu nocne npuesAsku BGnok nepemMeHHoON BbIAENSETCS KPacHbIM LIBETOM, 3HAYUT, MPUCYTCTBYET OLUMOKa.
CoobueHne 06 owmnbke oTobpakaeTcs B CTPOKE COCTOSIHUS.

PucyHok 3.14

[ns 6rnoka BbIXOQHOW NepeMeHHOW OOCTYNHa HacTponka 3anucb B KOHUE LMKNa, KoTopas CryXuT Ans
3anvcy 3Ha4YeHns B NnepeMeHHyo Nnocre Bcex onepaummn 4teHus B paboyem uukne 3.1.

CeolicTea Varl B x
2=21 |
w  [NapameTtps
MNepemerHan Varl [0]
3HaYeHWE N0 YMONYEHWD 0
TN NepemMeHHoIA Bynesckoe
w [lpouee
KorraeHTapul
* PacumpeHHmE HECTpoEo
He

[a
3anuch B KOHLE LAKNE

[EpaHTMpYET 3aMUck B NEPEMEHHYHD NOCNE ECEX ONEPALMA YTEHUA.

PucyHok 3.15

3.3.3 BNok KOHCTaHTbI
,D,J'IH BKITKOYEHNA B nporpalvlmy XXeCTKO 3agaHHOro 4mncrioBoro 3HadeHud I/ICI'IOJ'Ib3yeTCF| 6J'IOK KOHCTaHTbI.
C

Ons pasmMmeLlleHunsa ©Ornoka KOHCTaHTbl Ha cxeme cnefyeT HaXXaTb Ha KHOMKY D" Ha naHemnun BCTaBKU, 3aTemM
— B MECTO Ha CXeMe, rae JOIMKeH ObITb pacnonoxeH Onok.

vV V C N N W R —~B —l ~F
o8 S0 B0 8 %
PucyHok 3.16

Ha naHenu cBolcTB BbiGpaHHOro 6rioka ykasbiBaeTcsl TMN AaHHbIX ANst KOHCTAHTbI M BBOAWTCS 3HAYEHUE.
3HaueHune byaeT oTobpaxkeHo B Brioke Ha cxeme.
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CeoicTea 15 B x
= A

7=/l |

v [lapametps

JHayeHWe KoHoTaHTel 15
Tin KoHCTaHTEI LenouwicnenHoe

15 4 + [lpouee

KommeHTapii

JHayeHNEe KOHCTaH T

PucyHok 3.17

3Ha4yeHne KOHCTaHTbl MOXHO oTpenakTnpoBaTb OBOMHbIM HaXaTnem Ha OrnoK KOHCTaHTbl Uin BbI60pOM
N3MeHUTb 3HaYeHMne B KOHTEKCTHOM MeEHH0 Broka.

e L2k
E Konwpoeate
M=meHuTE sHaYeHne
. ¥opanuTe KoMnoHeHT
7 Cosgate makpoc

CEOWCTES

PucyHok 3.18

,D,OFIYCTVIMbIe 3Ha4YeHnda ona TMNoOB KOHCTAHTbI:

bynesckoe or0 g0 1
LlenouncneHHoe |ot 0 go 4294967295

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

3Ha4yeHne KOHCTaHTbI He noapepraeTcda NSMeHeHNAM Ha BCEM MPOTAXKEHNUN pa6OTbI nporpamMmmsil.

3.3.4 JluHua 3apepxku

NMnHna 3aAepPXKU ncnonb3yeTca Ona co3gaHua 3agepXkm Ha oauvH LKWKN nepenadvn 3HavdeHua C Bbixoda
KOMMNOHEHTAa Ha BXoA.

[ns cosgaHmsa nuHUK 3aEepPXKn crneagyet Haxartb Ha KHOMKY B Ha naHenn BCTaBKM U NMOCTPOUTb JIMHUIKO
MeXxay BbIXOOAOM M BXOAOM KOMMOHEHTa. By,u,eT npoeeaeHa KpacHaa NyHKTUpHaa nnHunA.
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PucyHok 3.19

Mpumep

Ha Bxog 11 6noka apMMeTn4eckoro CroXeHus (LenoYMCrneHHbIN TUM) NOAAETCS KOHCTaHTa, 3Ha4YeHne
KoTopow paBHo 1. Ha Bxog 12 no nuHuu 3agepkku nogaeTcs 3HavyeHue ¢ Bbixoga brnoka Q, kotopoe 6b110
BbIYMCIIEHO B MpeablayLLeM LUKIe.

PucyHok 3.20

3HavyeHust Ha BXxoaax U 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 bnok ceteBoM NepemMeHHOM
Broku ceteBbIx nepemMeHHbIX crnyxXat and nepegadum n nony4vyeHus 3Ha4YeHun no MHTepcbeMcaM CBA3N U
ncnonb3oBaHNA X B NporpamMmme.

ns no6aBnenus Ha cxeMy 6rioka CeTeBoii NepeMEHHON CrieayeT HaxaTb Ha KHOMKY:
M
« ® ] - nepepaya 3HauyeHVst U3 NPOrpaMMmbl MO CETU;
N

+ [+ — nonyyenue sHaueHus B nporpamMmmy no ceTu.

MpuBA3ka nepeMeHHON K 610Ky ceTeBOW NnepeMeHHON
[lns npuBs3sKku nepemMeHHoM K 610Ky CeTEBOWN NepeMeHHON cneayer:

1. Bbibpatb Ha cxeme Briok ceTeBow nepemMeHHON.
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2. HaxaTb Ha KHOMKY «...» B nore MNepemeHHas B cBoVcTBax Groka ceTeBON NepeMeHHO Unm aea
pa3sa HaxxaTb Ha GNOK CETEBOI NEPEMEHHON Ha CXEME.

CEOWNCTES

= A

w [lapameTp
[NepemenHan < He BeifipaHa =
3HaueHwe no yMonyaHan O

w [lpouee
KommeHTapuii

MNepemenHan

PucyHok 3.21

3. B oTKpbiBLIENCA TAabnuue nepeMeHHbIX 5 BbiOpaTh Unn co3gaTtb HOBYKO NEPEMEHHYIO Anst
NPUBA3KM N HaxaTb kKHornky OK.

CeolcTea Varl R B x
= A
v  [lapameTps
MNepemerHan Varl [512]
3HAYEHWE MO YMO MYEHKD 0
Pexur pafioTel Bxona LlenowcneHHoe

w  [lpouee

X—‘ War1 KomMmeHTapwil

PucyHok 3.22

4. TMpucoeomHUTb Bbixoa/Bxop Groka ceTeBow NepeMeHHON K HEOOXOAMMOMY KOMIMOHEHTY.

’.‘"Z' EQ F1

s

— F2

PucyHok 3.23
BbiweonucaHHbI anropuTm paboTbl C NepeMeHHbIMU MHTEPdENCOB CBSA3N ya00eH, ecnu nonb3oBaTtesnb
Ha4yMHaeT paboTy C MPOEKTOM C HacTponku npubopa. Ecnu cnncok napametpoB Mactepa cetn Modbus
yXXe u3BecTeH, paboTty yaobHee HauvMHaTb C onpefeneHus nepemeHHblX B Tabrnuue nepemeHHbIX 5.
MoppobHee cm. pasgen Pabota no npotokony Modbus 4.3.2.1.

NMPUMEYAHUE
|I| Henb3s npuBa3aTb NnepemMeHHyto k GrIoKy, ecriv B HacTpolikax npubopa 4 HeT MHTepdENCOB CBA3N.
PaCI.IJMpeHHbIe HaCTpOI‘;IKM

[na npuBopos Ha HOBOW NnaTdopme AOCTYrNHA HACTPOMKa AOMYCTUMOIO OTKMOHEHUA AN NePeMeHHbIX C
nnasawoLleid ToYko B Onoke nepedayn 3HavyeHus U3 nporpammbl no cetu. Ecnu Bxogsuiee B 6nok
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3 BbasoBble cBeaeHus

3Ha4YeHne He MpeBbILAET JOMYCTMMOE, TO 3HAa4YEHNE NMEPEMEHHOW HE Nepe3anuncbiBaeTCs KaxablA LMK,
YTO MNO3BONSET SKOHOMUTbL annapaTHble pecypcbl npubopa. [JonycTumMoe OTKIIOHEHME 3ajaeTcs B
cBoVCTBax Groka ceTeBON NepeMEHHOMN.

CeoicTea Variable o B8 x

s

- —
MNepemerHan Variable [16384]
3HE4YEHWE NO YMONUSHWID 0
TN nepemeHHoi C nnapatoweit 3anaToli
MopAaok perucTpos Mpamoit
ATl . o MopApok Gant Mparmoit
L o . v T
KomreHTapui
v PacumpeHHHE HICTPORKI

AT2 | { Lonycrvioe orknowenve Bl

PucyHok 3.24
3.3.6 Bnok uyreHusa/3anucu B ®b

Bnok uteHus/3anvcn B ©b ncnonb3yetTcd and 3agaydn nnn 4YteHmna 3HadeHuna napameTpa o6 B npouecce
BbINOJTHEHNA NMporpaMmmbil.

Ha cxemy moryT ObiTb fOoOaBneHb! 6rioku:

W
« +[J — 3anucu sHaueHus B OB;
R
o [O*% — yteHus sHaueHust u3 OB.
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Mpumep
B 3aBucumocTn oT 3HadeHus Ha Bxoge |11 B dpyHkumoHanbHom 6rnoke BLINK1 3HaveHvne napametpa
AnNuTenbHOCTL BKJ1. COCTOAHMA OyaeT nmeTb 3HavyeHue 2 unum 10.

11
H wl SEL |+« [Writeto FB
o —
o BLINK1
12 [ Q
Oc{ Th
Oc{ Tl
PucyHok 3.25

[ns HacTponku 6rnoka 3anucu 3HadveHus B b cnegyer Ha naHenu cBOWCTB Groka Bbibpate b 1 ums
rnepemMeHHON, B KOTOPYO ByAeT 3anncbiBaTbCH 3HAYEHNE.

[laHenk BCTABKM

- V v C W R
e Y S 0 i e e A TYR

‘Write to FB
CeoicTBa Write to FB B x
RN
w [lapameTps

FPyHKLMoHaNEHRI Gnok BLINKT

Hram nepennEHHuﬁ lnuTeneHoCTE oTKN. CocTo FIHHFI-

OnuTensHOCTE OTKN. COCTOAHWA
HDMMEHTapMH OnuTensHOCTE BKN. COCTOAHMA

PucyHok 3.26

3.3.7 Bnok npeo6pa3soBaHus

JInHna ceaau mMexay KOMMOHEeHTaMW nporpamMmmbl MOXET ObITb co3daHa TONMbKO AN BXoga M Bbixoda
OOHOro M TOro Xe Tuna: 6yJ'IeBCKOFO, LLeNOYNCIIEHHOrO UM C NnaBatoLen TodKon. [na cosgaHusa nNnHNN
CBA3N MeXOy BXOA0M U BbIXOOOM pa3HbIX TUMOB CrieayeT Ucnorb3oBatb 6nokm npeo6paaoBaHMﬂ.

YT1obbl f06aBUTL BNOK NpeobpasoBaHUA Ha cxemy, crnegyeT BblbpaTb HYXHbIA Tun Grnoka Ha naHenu
BCTaBKM 1 3aTeM HaXkaTb B TO MECTO CXEMbI, e OH AOMKeH OblTb PaCnOnoXeH.
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MNaHent BcTaBKM
r—il-r,vvs N N WR |~2B o~ —F
o N D 000+ X X X

\ 4

Al (Tom0

PucyHok 3.27

Tunbl 6nokos NpeobpasoBaHus:

% | Mpeobpa3soBaTens B 6ynesckoe KoHBepTauusi 3HaueHusi curHana B GyneBckoe 3HaveHue.
3Ha4yeHue Ecnu 3HayeHne Ha Bxoge 6noka 6onble 0 (False), To
Ha Bbixoae 6noka oyget 1 (True).
«"' | Mpeo6pasoBaTenb B LeNoO4YUCNIEHHOE KoHBepTaums 3Ha4yeHus curHana B LEeno4YncreHHoe
3Ha4YeHue 3HayeHue. Ecnu Ha Bxoge 6noka GyneBckoe 3HaveHne 0

(False), To Ha Bbixoge Oyaet 0, ecnu Ha Bxoge 1 (True),
TO Ha BbIxofe byaet 1. Ecnu Ha Bxoge 6rnoka 3HayeHve
yucna ¢ NnaearoLen 3ansaTon, TO Ha BbIXOAE OHO
oKkpyrnsieTcsa ¢ Hegoctatkom. OTpulartenbHble 3HaYeHus
C nnaBatoLLen 3anaTor KoHBepTMpytoTcsa B 0.

F| MpeobpasoBaTenk B YUCIIO C KoHBepTaunsi 3Ha4eHNsi cMrHana B YMCIo C NnaBatoLen
nnaBaroLlen 3anaTon Toukon. [ina npeobpasoBaHms LLENOYNCIIEHHOrO B YNCHO
C NnaeatoLer Todkon gobaenseTcsa gpobHas YacTb (int
=5 — float = 5,0000). Ecnu Ha Bxoge brnoka bynesckoe
3HadveHue 0 (False), To Ha Bbixoge Oyaet 0,0000, ecnn
Ha Bxope 6noka 1 (True), To Ha Bbixoae byaet 1,0000.

3.3.8 NepeHyMepoBaTb KOMMNOHEHTbI

1]2
[ns nepeHasHavyeHWs1 NOPSAKOBbIX HOMEPOB KOMMOHEHTOB Ha CXeme CrneayeT HaxaTb KHOMKY H Ha
naHenu WHCTPYMEHTOB WMnM BblOpaTb B rmaBHOM MmeHio CepBuc — llepeHymepoBaTb KOMMOHEHTHI.
OpHOTUNHBbIE KOMMOHEHTLI HYMEPYHOTCSt MO NOPSAKY CBEPXY BHU3 U CrieBa Hanpaeo.

SR3 | [ sre SR1 : [ sre
s al- S Q|- s Q}— S Q
R j‘ R —R j' R
[ sRi ! [ sRs
RTRIG2 :l = Ql- RTRIGT S Q
»—{I Ql— R »-{l Q- R

RTRIG1 RTRIGZ2
I Q : : | Q

PucyHok 3.28
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3.3.9 MNopsaaok ucnonHeHns

3HayeHns BCex BbIXOO4OB M 06paTHbIX CBA3EN B NporpamMmme BblYUCIISIOTCA B onpegeneHHom nopsake. Ans
Q

N3MEeHeHNs NopAaKa BbIMMCTIEHNs crieayeT HaxaTb Ha kHonky S Ha naHenu oTnaaku 1 B BbiNagarolwem

MeHI0 BbibpaTb O6paTHbIe cBsA3u nnn Beixoabl.

OWEN Logic nepengeTr B pexxMM HacTpPOMKM Mopsiaka UCMOSMHEHUs — Ha BbIxodax M 0OpaTHbIX CBA3SAX
oTobpasAaTCa NOPSOKOBbIE HOMEPA OYePEAN UCTIONTHEHNS.

[ns nameHeHnss ovepedHOCTM UCMONHeHus crnegyeT aBaxabl HaxaTb JIKM Ha HyXHbIM BbIXod wnu
obpaTHyI0 CBSI3b M BBECTU YUCHO, KAKOW NO CYETY AOIMKHA BbINOMHATLCA AaHHasa onepaums.

!
yy

[

[

'
'

N = - - - -

!
SHE
C

[

PucyHok 3.29

Mocrne ycTaHOBKM HEOOXOOMMOM O4epedHOCTM crieqyeT OTKIOYUTb  PEXMM  HacTpOWKM nopsiaka
Q

MCMOMNHEHMS MOBTOPHLIM HaXxaTneM Ha kHonky H_J.

3.4 NporpammupoBaHue gucnnes npubopa

Ecnn npubop ocHalleH Aaucrneem, TO MOXHO 3anporpaMMyMpoBaTb BbIBOA Ha Hero WHgopMauuu
nporpammbl No onpedeneHHoMy anropuTMy — T. €. eCTb CO34aTh 3KpaH. Ha akpaHe MoxeT oTobpaxaTbes
TEKCT U 3HAYEeHUs! NepeMeHHbIX NPorpaMmbi.

Ona nporpammupoBaHusa akpaHa ucnonb3dyetcs MeHemkep akpaHoB 2.8. YUTOOblI OTKPbITb MeHemxep
3KpaHOB, criefyeT HaXkaTb Ha 3arofloBOK BKNaAKW B NieBo YacTu paboyen obnactu.

Cxema®

| Q5@ 140% -~

PucyHok 3.30

goHedxe dax¥aHa |y

Mo ymonyaHuio B MeHegkepe aKkpaHOB OTOOpaXkaeTcs OauH 3KpaH.
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MeHea#ep 3KpaHOE B X

— 6!6 [pynnb {:D
— 5% [pynna 1

] 3kpan 1

v [lapameTpsd
IZER = |

Onucanve

Hran

PucyHok 3.31

[Hob6GaBneHue 3kpaHoOB

B MeHepKepe 3KpaHOB MOXHO HACTPOUTb HECKOJSIbKO 3KpPaHOB, NepekrovYeHne Mexay KOTOpbiIMU Ha
auncnnee an60pa 6y/:|,eT OCYLUECTBINATbCA NO HAXXaTUK KHOMKK Uinn no cobbiTuio.

Onsa nobasneHus akpaHa cnegyet knukHyTb NMKM no anemenTty Fpynna 1 1 B KOHTEKCTHOM MEHIO BbIOpaTb
[o6aBUTb 3KpaH.

MeHeaxep sxpaHos | X

PucyHok 3.32

Onsa yoaneHuns akpaHa cnegyeT KnukHyTb NMKM no Hy)XXHOMY 9KpaHy M B KOHTEKCTHOM MeHI0 BblOpaTb
Ypanutb.
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MeHeawep 3KpaHOB

— 36 [y nne {:D
— 6% [pynna 1
el
E PenakTupoeate 3KpaH
£ Yaaute

PucyHok 3.33

[nsa cmeHbl No3nUMK akpaHa, ero cneayeT nepeTaHyTh, yaepxunaas knasuily Shift, Ha HoBoe mecTo.

MEHEAHED SKDAHOE

— é!& [ pynnb G:}

PucyHok 3.34

Mpu nepeHoce HOBOe MornoxeHue ByaeT oTobpaxaTbCs B BUAE ropU3oHTanbHOro Mapkepa.

[ns npmubopos ¢ rpadumyeckum ueTHbIM XKW gocTynHo cosgaHue rpynn akpaHoB. B cBoncTBax rpynnbl
9KPaHOB 3aaeTcs MMSA U ONMcaHue.

CBouncTBa 3KpaHa

Ons 0T06pa)KeHVIFI CBOWCTB 9KpaHa Ha naHenun CBOWCTB cnenyet ABaxabl HaXaTb Ha Hy)KHbIVI 9KpaH B
MeHe[)Xepe 3KpaHOoB.

CaoiicTBa 3KpaHa:

* Uma-agns OT06pa)KeHVIF| B MeHe[)Kepe 3KpaHOB M B 3aroJioBKe peaakrtopa 3KpaHOoB;
+ OnucaHue — TEKCTOBOE OnncaHune 9KpaHa.

Cxema® | Ixpan "Ixpan 1" X | CeoiicTea 3kpaH 1 8 x
O, 57 @, 100% - ==zl |
v [Mapametps
Wrn SkpaH 1
B Onmcarne
TieiK:iC:T
% Wma

PucyHok 3.35

Pepaktop 3kpaHa
CDyHKLI,VIOHaJ'I penakTopa 3KpaHa 3aBUCUT OT Tuna gucnned B npm60pe:

*  MOHOXPOMHbIN TekcToBbIN KK 3.4.1;
* rpaduyeckmin upetHom KK 3.4.2.
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3.4.1 MoHOXpOMHbIN TeKcTOBbIN XKKU

Pepaktop 3kpaHoB
[ns HacTpoykK BbIBOAa UHOPMaUMN Ha 3KpaH crefyeT OTKPbITb pefakTop akpaHa ABOWHBbIM HaXaTuem

Mo 3KpaHy B MeHeKepe 3KpaHOB UIN HaXaTnemM Ha KHOTMKY m Pe,anTVIpOBaTb 9KpPaH N3 KOHTEKCTHOIro
MEHI0 3KpaHa.

Cxena™ | Ikpan "Ixpan 1" X | | CeoicTea JkpaH 1
2 = A
©, 5 @, 0% -~ =21

-
v [NapameTps
[EER 5xpar 1

Ormcanwe

PucyHok 3.36

SKpaH MOXET CcOoAepXaTb HECKOJIbKO CTPOK, nepexo K KOTOPbIM OCYLUEeCTBAETCA C MOMOLLUbHO KHOMOK

npubopa. Ana gobaeneHns wnu yaaneHus CTPOK Criedyer HaxaTb Ha KHOMKY fé KoHTekcTHOe MeHIo
CTPOKM U BbIBpaTb HeoBXx0aUMYH0 KOMaHAy.

=

PucyHok 3.37

B cTpokax pacnonaraloTcs anemMeHTbl ynpaBneHnsi, KOTopble nepeTackMBaloTcs M3 naHenv bubnuorteka
KOMMOHeHTOB MeToaoM drag & drop. OnucaHusa 6rnokoB npuBefeHbl B pasaene OrneMeHTbl yrpaBneHns
6.6.

[i]

KonupoBaHue akpaHoB

B meHemxepe 3KpaHOB MOXHO KOMMPOBaTb 3KpaHbl ANs BCTaBKWM B TEKYLLMW WM ApYrov NpoekT. [ns
KOMMPOBaHMS BbIOENEHHbIX 3KPaAHOB crneayeT BbiOpaTb komangy KonupoBaTb B KOHTEKCTHOM MEHHO
3KpaHa unu rpynnsl 3KpaHoB, NGO HaxaTtb codyeTaHme knasuw Ctrl + C. Heckonbko aKpaHOB MOXHO
BblAENUTb C MoMoLLblo 3axkaTton knasuwum Ctrl unn Shift.

NMPUMEYAHUE
Habop cumBonoB peanu3oBaH B pamkax koguposku Windows-1251.
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- 6!6 [pynnb @

[5] Pegaktuposate skpan

E Konuwposate

£ Yaanute

PucyHok 3.38

[ns BCTaBKM CKOMMPOBAHHbLIX 3KPAHOB credyeT BblOpaTb B KOHTEKCTHOM MEHIO 3KpaHa unu rpynnbl
3KpaHoB koMaHAy BcTaButb, NMbo HaxaTtb coyeTtaHue knasuw Ctrl + V.

BmecTe ¢ akpaHOM KONMPYHOTCS BCe pasMeLLEHHbIE Ha SKpaHe areMeHTbl yrpaBiieHns 1 CBOMCTBA SKpaHa.
MpuBa3aHHbIE K 3KpaHy NepeMeHHble KOMMPYHTCA B APYror MpoekT cornacHo pasgeny KonuvposaHue
nepemMeHHbIX 5.5.

Ecnn MexXxay BblAeneHHbIMW 3KpaHaMu €CTb nepexodbl, TO OHU KONMNPYKTCA BMECTE C 3KpaHaMu. Ecnn Yy
9KpaHa eCTb rnepexo 3a npeaernbl BblEnNeHHoM obnacTu, To Takon nepexoa yoandaeTca.

MNMepexop K aKkpaHy

Ecnn B npoekte yyacTtByloT ABa wunu Bonee aKpaHoB, TO HEOBXOAMMO HacTpouTb Mepexodbl (YCroBus
nepeKnioyYeHns) Mexay HUMN.

[ns cosgaHns nepexoaa cnenyer:

1. Haxartb KM no anemeHTy Npynna 1 B gepese MeHexepa akpaHoB 1 BbibpaTe PegaktupoBatb
rpynny B KOHTEKCTHOM MeHto. OTKpOeTCA BKagka peaakropa rpynnbl 9KpaHoB.

BbibpaTb CTapToOBbLIV 3KpaH B pedakTope rpynnbl SKPaHOB.

B cBoiicTBax akpaHa Haxartb «...» B napameTpe Mepexopn k akpaHy. OTKPOETCA MEHIO CO3aaHNs
nepexopa.

4. B Bbinagatoiem MeHio CnMCcoK 3KkpaHoB BLIGpaTh APYron akpaH Aris nepexoda K Hemy.

Co3gaHue nepexoaa ot

Brifiop akpaHa

o Cnucok SKpaHOB | < oTCyTCTBYET > -

< OTCYTCTEYET >
Swpar_BLIMK
Yenoewe nepexoga SwpaH_TON

CeylecTENATL NEPEXDL B CNYYaAx:

o lenepawsm cobuimwid or npuBopa BesycnoBHeIR nepexog, -

WzmererA sHaveHun NEpEMEH HOH

oK

PucyHok 3.39
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3 BbasoBble cBeaeHus

B none Ycnoeue nepexopa BbiGpaTh NyHKT FeHepauusa co6bITuil oT Nnpubopa u B
BbiNaJatoLLeM MEHH0 yKasaTb KHOMKY npubopa Ansi BbINOSIHEHUS epexoaa Unu BbibpaTb NyHKT
N3meHeHUs 3HaYeHUs1 nepeMeHHOM s yka3aHusl nepeMeHHoN GyneBcKkoro Tuna, B cryyae
N3MEeHEHUs! 3Ha4YeHUs1 KOTopoi OyAeT BbINOMHEH nepexon,.

[i]

CosaaHne nepexoaa BesycnoBHLIA nepexon

Haxame "Beepx”

Brifiop akpaHa . .
Crmycrarwe "Beepx

@ Cnucok 3KpaHos < OTCYTCTEYET = . .
¥nepxanve "Beepx
Haxame "Bruz"

Omyckanue "Brus"

Ycnoewe nepexona Yaspxame "Biaa”
CcylecTENATE NEpEXDD B CYYSAs: Haxame "Beon”
@ [eHepawm cobbimwil OT Nnpuiopa besycnoBHEIA Nepexon

M3MEHEHKA SHEYEHKA NEPEMEHHOH

OK

- X

-

PucyHok 3.40

Co3gaHve nepexoaa

BriGop akpaHa
@ Cnucok SKpaHOB | < oTCyTCTEYET > -

Yenosue nepexong

CcylecTENATE NEpEXDD B CNYYEAX:

[eHepaumn cofbimuit o npwbopa

@ MameHetua 3HEYEHWA NEpEMEHHOR [sd]

oK

PucyHok 3.41

NMPUMEYAHUE
Be3ycnoBHbIN nepexon CrnyxnT Ans HacTPONKMN nepexoaa, eCnv HXU O4HO 13 COBbITUA UNx
N3MEHEHWI 3HaYeHNs1 NePEMEHHOI HE NPOUCXOAUT, Hanpumep, AN nepexoaa Ha aKpaH

aBapun.
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3 BasoBble cBeaeHus

6. [locne cosgaHus nepexoan 6yp,eT OT06pa)KeH Ha CXeme B peaKTtope rpynnbl 3KpaHoB 1 B

CBOWCTBAx 3kpaHa.

Cxewa® | Tpynna skpanos "Tpynna 1" 4 b X ||CeolicTBa SKpaH CcTapToOBLIA

O, 57 @, 100 - | 2=|%l |

Crvcanwe
 [lepexogs!

oooT Mepexon K aKpaHy

| Mepexon K 3KpaHy

o= Sxpan_BLINK l.-_-_l Mepexon k aKkpaHy

o o

i

1
o= 3KpaH CTapTOBLIA o=
Hran
3rpan_TON
PucyHok 3.42

v [Mapametpo
XN :<ra+ crapTostii

< Konnexipia nepexogos >
< OTCYTCTEYET =

SkpaH_BLIMK

SkpaH_TON

I'Iepexop, OT 3KpaHa K 3KpaHy MOXeT NponcxognTb Mo pasfiMyHbIM CcobbITUAM, 4N 3TOrO MOXHO HaCTpOUTb
HECKOJIbKO (KOHHeKLIMI'O) nepexoaos. I'Iepexo,u,bl [006aBnaTCA aHaNoOrM4yHoO ONMCaHMUIo BhILLE.

[ns penakTnpoBaHus UNW yoaneHns nepexofa cneayet BblbpaTb ero B CBOMCTBAX 3KpaHa M HacTpouTb
COOTBETCTBYIOLME napameTpsl. MNepexon byaet yaaneH, ecnu B none CAMCOK 3KPAHOB MEHI0 CO3aHus

nepexona 6yner CTosATb 3HaYeHne < OTCYTCTBYeT >.

CeoicTea kpaH 1 B x
= A

z28l |

+ [lapameTps

Mran Fwpan 1
Orncanve

 [lepexogs < Konnexuma nepexogos >
Mepexop k akpaHy [Elvipetgiei==gd

Mepexog Kk akpaHy Jkpad 2

lNepexon Kk 3Kpany

PucyHok 3.43
3.4.2 I'pachnyuecknmn uBetHon KK

Onsa npnbopos ¢ rpacudeckum useTHbiM XKKW (MP205) BbiBOA MHMOPMaLUK Ha 3KpaH NporpaMmupyeTcst

C NOMOLLbIO rpacbmqecmx ANEMEHTOB.
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Cxema* | KpaH 1 1 x

8, i1 @, 140% ~

KomMnoHeHThl 3KkpaHa
Tekct (Tekcr)
WHaukaTop BoinoaHeHna (MHAWKATOP BBINOAHEHURA)

YpoBeHb

Tekct (Tekcr)

Tekct (Tekcr)

Tekct (Tekcr)

WHavkatop (MHawkatop)

WMHankatop (MHAMKaTOp) .

Wuankatop (MHawkatop)

@ KHonku @
SEL

»

«

«

ESC oK

PucyHok 3.44

ObnacTu pegakTopa akpaHa:

* MaHesnb 3N1IEMEHTOB 3KpPaHa CyXXWT OTOBpaXXeHWs Crncka pacrnosioKeHHbIX Ha nose
KOMMOHEHTOB. Ha naHenu anemeHTOB 3kpaHa Takke MOXHO MEHSTb MOPSAAOK rpadonuyeckux
3MEeMEeHTOB, 3a4aBaTb UM UMEHa;

* norne 3KpaHa Cny>XWT 4ns pacnonoXeHns rpadouHeckmx ar1eMeHTOB;

* KHOMKM CryXaT ans nporpaMM1MpoBaHusi KHOMok npuéopa.

[padmyeckme anemMeHTbl ANS pacrnonioXeHns B Mone 3KkpaHa BblbupawTca u3 Bubnuorteku
KoMnoHeHToB. OnncaHnsi arleMeHTOB NpuBeAeHbl B pasaene basoBble anemeHThbl 6.7.

B pexume cumynsTopa 3.5 4OCTYMHO OKHO CUMYISILIMK 3KpaHa.
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3 BasoBble cBeaeHus

MNMone 3kpaHa

YpoBeHb

X33 Y:121

Wupuna: 50 Beicota: 50

PucyHok 3.45

Mpn nepemelleHun rpadmyecknx SMEMEHTOB Ha More MOSBMAOTCA MNOACKA3kM C KoopauHatamu u
pa3Mepamu 3rieMeHTa 1 HanpasnsoLWmne NMHUM OTHOCUTENBHO APYrMX SNEMEHTOB.

Ona rpaduyecknx aneMeHToB M rpynn rpaduyecknx anemMeHToB AOCTYMHbl credylolive OenNcTBUsa B
KOHTEKCTHOM MEHIO:

*  KOMUPOBAaHWUE;

e BCTaBKa;

* yaaneHue;

* MepemelleHne Ha NnepeaHnii U 3agHUM NnaHx;

* BblpaBHUBaHUE.

OeonHoe Haxatvem JIKM no rpadmyecknm anemeHTam TeKcT 1 [IMHaMMU4eCcKUn TEKCT akTUBMPYET PEXUM
BBOAA TEKCTA, Ansl OCTalbHbIX 3NIEMEHTOB OTKPbIBAETCHA OKHO NPUBA3KM NEPEMEHHOMN.

padmnueckue anemeHTbl MOXHO NepemellaTb C NOMOLLBIO CTPENoK Ha KnasuaType 1 coBepllatb Apyrue
[EencTBUS C NOMOLLbIO codeTaHuin knasuw 10.

CBoucTtBa rpapmyecKkux afieMeHToB

[na oTtoGpakeHNss CBOWCTB rpadpnyeckoro afieMeHTa Ha MaHenu CBOMWCTB CriefyeT HaXaTb Ha HY>XKHbIA
3NEeMEHT B CMUCKe 3reMEHTOB CrieBa OT MOJisi UMK Ha MNore 3KpaHa.

O6wwme ans Bcex rpadnyeckmx aneMeHTOB CBONCTBA:

*  UMSA 3NIeMEeHTA;
* pasmep — WUMPUHA N BbICOTA B NMUKCENSIX;
* KoopAuHaTbl — Mo ocaAM X 1 Y, TOUYKOM OTCHETa ABMNSAETCH BEPXHUI NEBLIN KpaKn ariemMeHTa.
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3 BbasoBble cBeaeHus

CeoiicTea TexeT n | o«
= A
= Zl |
v Baewnwi B
Pasmep wpnema 16

v NanHme
TekcT Tewer Tewer
»  KoopmaHars
X 50
Y: 50
~ [losenexwe
Buammocts < HE Bbpana >
 [pouee
Wmn Tewer
| v Pasmepw
LhapiaHa 200
BricoTa 50

PucyHok 3.46

CO3AaHMe nepexoanoB MexXxay aKpaHaMu
[na cosgaHna nepexoda akpaHa Ans rpaduyeckoro gncnnes crneayer:

HaxaTtb NKM no akpaHy B fepeBe MeHeaXepa 3kpaHoB 1 BbibpaTe HacTpoutb nepexoabi B
KOHTEKCTHOM MEHIO UIW Ha KHOTKY ... B none Mepexoabl CBOMCTB akpaHa. OTKPOETCH OKHO
pegakTopa nepexonos. BeibpaHHbIN 9kpaH ByaeT oTnpaBHOM TOYKOW ANS nepexoaa.

g Mepexogel 3xpana "Sxkpan 1" — O *

+ OoBaewt nepexoq X

Mepelty Ha 3kpaH Mo M3MEHEHWHD NepeMmeHHol

1 [« we enibpan = - < He suibpaHa >

QK OTmeHa

PucyHok 3.47

B Bbinagatowem meHio NepenTn Ha 3KpaH BbIGpaTh APYron aKpaH Ans nepexona K Hemy.

B BbinagatoweM MeHio Mo nsmeHeHUI0 NnepeMeHHOM yka3aTb NepeMeHHyo ByneBcKoro Tuna, B
cny4yae n3aMeHeHus1 3Ha4YeHus1 KoTopown OyaeT BbINonHeH nepexog. [llocne ncnonHeHus nepexoana
3Ha4YeHUs NpMBA3aHHON NepeMeHHON nameHsieTcsa Ha «0».

NMPUMEYAHUE
m [ina cosgaHuns nepexofa rno HaxaTuio KHOMKU CM. HUXKeE.
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4. [ns pobaBneHus Apyroro nepexoaa crieayeT Haxarb + [Ho6aBuTb nepexon, 4N yaaneHus
BblAENEeHHOro nepexofa creayer HaxaTb X.
5. Haxatb OK. Co3gaHHble nepexofbl byayT oTtobpaxaTbcs B CBONCTBaxX 3KpaHa. Mopsgok
BbIMOSTHEHWSI NEPEXOO0B COOTBETCTBYET NX MOPSAKY B CBOMCTBAX IKpaHa.
w [lpouee
Mran Sxpan 1
 [lepexogsl < 3apaHo >
[pynna skpanos 1.3kpan 2 Varable
Ormcanne Sxpan
PucyHok 3.48
KHonku
@ KHonkwu @
A « ¥ SEL ESC OK
PucyHok 3.49

B HwkHel yacTu pegakTopa Bu3yanvsauuu pacronioXeHO MeHI0 NporpaMMUMpOBaHUsi KHOMOK npubopa.

[eoriHoe HaxaTtme JIKM no KHOMKe OTKPbIBAET OKHO MNPOrpamMMUpOBaHUs COObLITUA ANA KHOMKW. [ns
Ka)k[Aoro aKkpaHa KHOMKU NpPOrpamMmMupYyoTCs OTAENBHO.
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8 Mpynna skpanae 1.3kpan 1, Beepx - O >

@ Kopothoe namatme V-0

MepexoanTb Ha 3KpaH

< He EnlBpaH > - X

M3meHATb 3HaUeHMA nepeMEHHbIX

< He BoibpaHa > b4

+ OobBaswts nepemerHyto

@ A NMHHOE HAMAaTHE V:0

MepexoanTe Ha 3KpaH

< He EblbpaH = - X

M3meHATb ZHaueHnA nepemMeHHbIX

< He Boifpana X

4+ OoBasuts nepemerHyo

@ Ypepmanne V:0

M3meHATe 2HaueHnA nepemMeHHbBIX

< He BnlbpaHa > X

4+ OoBasuts nepemerHyo

QK OtrsHa

PucyHok 3.50

[ns nporpaMMMpoBaHUsi KHOMKM AOCTYMHbI CrieaytoLimMe cobbITus:

* KOpOTKOE HaxkaTme (MeHee 3 CeKyHa);
» ponroe Haxatume (3 cekyhabl T bonee);
* yaepxaHue (0T 5 cekyHn).

[ns KOpPOTKOro 1 JONroro HaXxaTusi MOXHO 3anporpaMMMpoBaTh HECKONbLKO 06paboTUMKOB (MepexonoB Ha
Opyrme 9KpaHbl W M3MEHEHWA 3HayeHust OyneBCKMX MepeMeHHbIX). [Ons  yaepXaHus  MOXHO
3anporpaMmupoBaTh TOMbKO 06paboTUMK M3MEHEHUS 3HavyeHun ByneBckux nepemeHHbix. O6paboTunkm
BbIMOMHSATCSA B NporpaMmmMe B nopsiake nobasneHus.

Ona poGaBneHuss nepemMeHHoW criegyeT HakaTb I [Jo6aButb nepemeHHyw. [ns ynaneHus
3anporpamMMMpoBaHHOIO AeNCTBUS criedyeT HaxaTb X,

MporpamMmMmupoBaHne nepeonpeenseT NnoseAeHUs KHOMOK Mo yMondaHuio. [Ona Bo3spaTta K NnoBedeHuio
KHOTMOK M0 YMOM4YaHuIo crieayeT yaanutb 06paboTunku cobbiTUiA U 3anucaTb NporpaMMy B npuoop.

Mocne nporpaMmmMmmnpoBaHnAa B MEHIKO KHOMOK 6yp,eT YKa3aHO KOoJ1M4eCcTBO COOLITUI ANS KAXKA0W KHOMKMN.
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@KHOI‘IKH @
SEL ESC OK

«

A «

PucyHok 3.51

3.5 Pexxum cumynartopa

KoppekTHOCTb paboTbl Co3aaHHO NporpaMmbl MPOBEPSIETCS C MOMOLLBIO peXuMa CUMyNsTopa, B KOTOPOM
MOOENUPYETCA M3MEHEeHWe COCTOSHWA BbIXOOOB B 3aBMCUMOCTM OT W3MEHEHWUsl COCTOSIHWIA BXOAOB.
Cumynaums no3sonsaeT NpoaHanM3aMpoBaTh COCTOSAHUE CUrHANoB BHYTPY NPOrpaMmbl.

[nsa nepexofa B peXuM CUMYMSILMK CrieayeT HaxaTb KHOMKY ’ Ha MaHenu MHCTPYMEHTOB UNK BbIGpaThb
B rmaBHOM MeHo CepBuc — Pexxum cumynsaTopa. OTKpoeTcsi TaHenb CUMYNALUK.

MaHenb cumynsauum

o B | Nepwon mc: 100 ~ Bpemaunkna: 100 * mc 0w |=u|

.l- Myck 3anyck cumynsiLmmn B peanibHOM BPEMEHMU

o LUar Ha oguH UmkKn MowaroBasa cumynsAums, BeINONHSAET 1 LMKN nporpamMMbl

I Mav3a Maysa cumynsaumm, NOBTOPHOE HaxaTue NpoaomKaeT

y CUMYTALMIO

H OcTtaHoBKa OcTaHoBKa CUMynALUMUW, NEPEBOANT PEXMM CUMYIISLINA B
cumynsaTopa nepBoHa4yarbHOe COCTOSIHNE
Mepuopn, mc Mone BBOAA ANgA 3agaHusa nepmnoga obHOBEHUSA MHdopMaLnm

Ha CXemMe B MuUnnmcekyHgax

Mons BBOAA ANS 3a4aHUsl BPEeMEHU LMKIa BbINOSTHEHUS
Bpems umkna nporpamMmbl B pexxume cumyrsTopa v Belbopa eguHnL
N3MepeHUsl BpeMeHU Lykna

n= OKHO NPOCMOTPa OTKpbITb/3aKpbITe OKHO A5 MPOCMOTPa 3HAa4YEeHWI NepeMeHHbIX
oo Ha Ka)kQoM Luare BbINOMHEeHWs! NporpamMmsi
| h‘T Cumynsuua OTKpbITb OKHO CUMYFISILIMK AWCnIiest

aucnnes

BHMMAHUE

A Bpems uuKna B pexmmMe CMMynNsAUnn He TO XXe caMoe, YTO BPeMsI LuKna 7.2, paccymTbiBaeMoe
HenocpeacTBEHHO B Npubope. Bpems uukna moxeT ObiTb BoIOpaHO NPON3BONbLHO 1 TpebyeTtcs Ans
cumynauumn padoTbl BpemeHHbix @b — TON 6.2.2.2, TOF 6.2.2.3, BLINK 6.2.3.1. Bce ycTaBku
BpemMeHHbIX @b 6yayT oTpaboTaHbl B MPOMEXYTOUHbIX Larax cumMynsitopa.

CumynupoBaHue paboTbl 65I0KOB YacoB

Ons npubopoB c yHKUMEN YacoB pearibHOrO BPEMEHU OTKPbIBAETCS AOMOSMHUTENbHAs NaHenb, C
MOMOLLIbIO KOTOPOW MOXHO cumynupoBaTtb noegeHne ®b CLOCK 6.2.2.4 n CLOCK WEEK 6.2.2.5 Bo
BPEMEHMU.

[ara v epemMA; |11:3—4:3I} 26map 2019 [E~ |

MocnepoBaTenbHOCTL U npasuna pa6OTbI B peXunme cumynsaummn
Mopsiaok CUMYMSILMK NPOrpaMMBbI:

1. 3anyck cumynatopa B OGHOM U3 PEXMMOB: pearnbHOro BpemeHm ( > ) Unu B NoLLaroBom ( = )-
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2. 3apgaHue 3Ha4yeHUn BXOOHbIX CUrHaMoB Ha Briokax nporpamMmmebil:

0 —
0

AND — Q6

' 1
cp

1 ¥
M Paszenwre [ Ofvemmwms

CKHO MpoCMOTRS L = I
Wran 3HaueHWe Twn nepereHHoIA
az 1 Bynesckoe

PucyHok 3.52
3. Tlopbop 3HaveHun napametpos MNMepuoa, mc 1 Bpemsa uukna ons ygobctesa cumynsaummn.
4. BbIxog 13 pexnma CUMynaummn 4ns KOppeEKTUPOBKM NPOrpamMmei.

Pexxum cnmynaummn pa60TaeT no cnegywownm npasunam:

* nporpamma (Bknagka Cxema) 1 MakpoCbl MOLENUPYHOTCA NO OTAENBHOCTY;

* paboTa 6nokoB, HE MMEIOLLMX CBSA3M HU C OQHUM U3 BbIXOAOB Npubopa nnn BbIXogHbIM GIIOKOM
CETEBOW NePeEMEHHON, He CUMYIUPYETCS;

* cumynaumsa He Gyaet paboTtaTh A4S 3HEPro3aBUCUMbIX U HEKOPPEKTHO NPUBA3AHHBLIX NEPEMEHHbIX.

OkKHO npocMmoTpa

OKHO NpoCMOTpa MOXHO OTKPbITb MMW CKPbITb HaXaTUeM KHOMKU [l:lb Ha naHenu cumynauumn. OkHO
npegHasHa4YeHo [Afisi MpPoCMOTpa 3HAYEeHU MNEepeMeHHbIX WK BXOOOB/BbIXOAOB Ha KaXaom Luare
BbINOSTHEHWSI NPOrpaMMbl.

o 3anycka CumMynaunm oKHO nycrtoe.

OKHO NpoCMOTRS

Wran IHaueHwe Twun nepemerHoi

PucyHok 3.53

[ns poGaeneHns nepeMeHHoN Ana oTobpaxeHus creayeT HaxaTtb B MycToe rnose B KoroHke UMs, 3atem
Ha KHOMKY «...».

HMran

PucyHok 3.54
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OTKpOGTCFI Tabnuua nepemMeHHbIX. B Hen MOryT ObITb Bbl6paHbI nepemMeHHble NpoeKkTa, BXOAbl U BbIXOAbl.

BrIBepuTe NepeMEHHYH >
Mowmck o

B

(3

Mma nepemetHoi Tun nepemeHHoR 3HEProHE3aBMCHMOC T S e R KammeHTapui

P P P YMOMYEHWID B NPOEKTE P =

3

sd1 bynesckoe - ] 0 Het 2
(3

varl Bynescroe - O Her

|

HE BEIGDAHS > Bynesckoe - ] Het ﬁ
=

a

=

=

T

]

0

@

=)

=

=

(%]

=

-3

©

=

3

=

]

=

=

T

]

0K

PucyHok 3.55
BbibpaHHbIe nepeMeHHble 40BaBATCA B OKHO NMPOCMOTpa.

OkHO NpocMoTpa

Mran AHaueHwe Tun nepemMeHHoIA

PucyHok 3.56

Takke NepemMeHHy0 MOXHO A00aBWUTb B OKHO nMpocmoTpa Haxatuem NKM Ha nepeMeHHyk Ha cxeme u
BbIOOPOM KHOMKM [l06aBUTb B OKHO NPOCMOTPA B KOHTEKCTHOM MEHHO.

1,3 — TO BOOL : ~{ b2 I

@ JoBaeuTe B OKHO NpoCMoTPa

PucyHok 3.57

Bo BpeMA CUMynAunn 3Ha4eHnd nepemMeHHbIX MOXXHO 3ajaBaTb B OKHE NMPOCMOTpPa B KOJIOHKEe 3HauyeHus.

Ons nepemMeHHbIX Takke MOXHO YKadblBaTb 3Ha4€HUA Ha CXeMme. [lBonHOe HaxaTtne Ha nepemMeHHyr
Bbl3blBae€T OKHO C noJyiemM BBOAa HOBOIo 3Ha4Y€HUA.

48



3 BbasoBble cBeaeHus

x—'i ap ' T an

3mMEHEHME 3HAYEHWA ot

Hoeoe sHaueHwe: 0

PucyHok 3.58

B pexume cumynsaTopa MOXHO M3MEHATb 3HA4YeHUs BXOAOB Mpubopa, Haxumas Ha Hux. Mo HaxaTtuio
[AVCKPETHbIE BXOAbl MEHSIOT LBET U ByneBckoe 3HavyeHue, ANsi aHarnoroBbIXx BXOAOB 3HaYeHWe 3agaercs
aHanornyHo nepeMeHHbLIM B OKHE C Nonem BBOAA.

13 L.
15 °
Al

PucyHok 3.59
3.5.1 Cumynsauma Busyanmsaumm

B pexume cumynatopa gnst npubopos ¢ uBeTHbIM gucnneem (MP205) goctynHa cumynauusa gucnnes u
KHoMok npubopa. Nocne Bxoaa B pexum OTKPOETCHA OKHO, OTOOpaXkatoLlee CTapTOBLIN 3KkpaH npubopa.
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3 Cumynauma gucnies — O >
G, I @ 155% v Ry n

4 [pynna skpaqos 1

b Zxpan 1

SEL

ESC

oK

PucyHok 3.60

B neBom BepxHeM yriy okHa pacrofioXKeHbl KHOMKM MaclLTabupoBaHus.
B neBoit 4acTy OKHa pacnonoXeH Cr1CoK 9KpaHoB, AOCTYMHbIX B NPOEKTE.
B ueHTpanbHol YacTy okHa oToBpakaeTcs CUMYMsSILUMS 3KpaHa npuopa.

B HpaBOVI YacCTn OKHa HaxogATCA KHOMKU And cumMynaumum DEencTBui ¢ pealribHbIMU KHOMKaMu npl/l60pa.

PaGota c akpaHoMm
B pexxume cumynauumn JoCTyNHO pedakTupoBaHve crnegyowmx aeMeHTOB BU3yanmaaumm:

e [nHamMunyeckum Tekct

+  ®opmbl BBOAa/BbIBOAA int 6.7.5

+  ®opwmbl BBoga/BbiBoaa float 6.7.6

»  ®opmbl BBOAA/BbIBOAA BpEMEHU 6.7.7
+  ®opmbl BBOAa/BbiBOAa IP 6.7.8

PaboTa ¢ kKHonKamu

KHOMKM B MpaBOM 4acTM OKHA npedHasHadYeHbl AMs CUMMYNAUUM OEeWCTBUA C peanbHbIMU KHOMKaMM
npmnbopa.

[enctBms KHOMOK 3agarTca Ans Kaxaoro akpaHa. [enctBusi kHOnNok obpabatbiBatoTca Onsl 3KpaHa,
KOTOPbIV B TEKYLLIE MOMEHT OTODpaXKaeTcsi Ha OCHOBHOM 06/1acTu OKHa.

YnpaBneHne KHomkamu CUMyNsSLMUM MOXET ocyllecTBnAaTbcA knasuwamu Q, W, E, A, S, D, Z, X, C.
HaxaTue KHOMOK Ha KnaBuaType aKTMBHO TOMbKO €CMM OKHO CUMYMAUMW BU3yanusaumm HaxoauTcs B
dokyce.

Mpwn noLaroBon cUMynsLMmn yaepXaHme KHOMokK He paboTaeT.

3.6 HacTtpowmka nopTta u noakno4veHue npmbopa

YT06bI OTKPBITE OKHO HacTpoWku nopTta, cnegyert BbibpaTb B rmaBHOM meHio lNMpubop — Hactponku
nopTa unu Haxatb Ha nHgukatop COM B cTpoke coCcTosAHUA 2.7.

B okHe HacTpoika noprta BbiGUpaeTca Homep ucrnonbayemoro COM-nopTa U agpec noakrio4yaemMoro
npubopa, ocTanbHble HaCTPOMKN (PUKCUPOBAHHbLIE 1 BbIBOAATCS AMNS CrpaBKu.
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Hacrpoiika nogentouenna npuBopa >

Tun coemmerma

MNocneposatensHsl NopT -

 [lapameTpd NoAKMOYEHWMA

Oreyrersyer v
CropocTe ofiMeHa 5600
[niHa cnoea naHHex a
KoHTponE YeTHOCTH OTcyTcTEYET
KommyecTtso cTon-GuT 1
Appec npubopa 16
MNopr

Boibepute nopt anA ceAsW © npuBopom.

OK Citmena

PucyHok 3.61

MopgknioyeHme npubopa no USB
Insa nogkntoveHus npubopa k MK yepes nopt USB cniegyer:

1. YcrtaHoBuTb apariBep USB, KOTOPbIA MOXHO CkayaTb Ha canTe www.owen.ru.
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2. TMoakntounTb Npubop k MK 1 BkNountb NUTaHue (ecnu Tpebyetcs). B 3aBucMmMocTn ot Mogenu
npubopa Ans coeguHeHns NCnonb3yeTcs KOMMNeKT ans nporpammupoanuns MP-KrM20 vnu
kabenb Ansa nporpammMmnpoBaHMs U3 KOMMNIeKTa noctasku npubopa. Homep amynupyemoro COM-
nopTta MoXHo y3HaTb B [lucnetyepe yctponcts OC Windows.

=4 Aucnetuep yorpoiicTe - O x
Dain  fJedctene  Bug  Cnpaeka
= | E| i

3 Komnerotep A
g Kontponnepe IDE ATA/ATAP
E Kontponnepe USE

4 KonTponnepel sanomMuHaroWwmx ycTpoicTe
1 MoHuTops
E!, MEILLK 1 MHBIE YE33BIEAFOLLME YCTROACTES
= Ouepegn nedatn
K} MNepeHocHbie ycTpoicTea
v '3 Moptel (COM nLPT) e
" Owen PR200 (COM3)
"= Mopt npukepa (LPT1)
1'? Mocnegoeatensreii nopr (COMT)
[ Mporpammusie ycTpoicTea
D Mpoueccopel
{1 Cereerie agantepel W

PucyHok 3.62

Ceoiicrea: Owen PR200 >

Ofwwe [apametpeinopta  Opaieep Ceeperwa  CobBemas

Owen PR200 (COM3)

S

Twn ycTpoictea:  Moptol (COM K LPT)
WaroTosnTens: Proizvodstvennoe obedinenie OWEN LLC

Pasmewerme: Port_#0001. Hub_#0003

CocToAHWE yCTpoRCTES

WeTpofcTeo paboTaeT HOPMaNEHD.

O

PucyHok 3.63
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3. B okHe HacTtpoiika nopTta B BbinagatoLiem cnucke Tun nopgkntoYeHus BbiopaTtb
MocnenoBaTenbHLIN NOPT.

4. Bsectn Homep COM-nopta n agpec npubopa (no ymonyaHuio — 16) B okHe Hactpomka nopta u
HaxkaTb OK. Ecnu nogkntoyeHne KOppeKTHO, TO B CTPOKE COCTOSIHMS 0TOOPa3nTCs HaumeHoBaHue
noaKmntyYeHHoro npmbopa.

MopkntoyeHne npuéopa no Ethernet/Wi-Fi
Onsa nogknioveHus npubopa k MK no nHtepcpericy Ethernet unu ¢ nomowybio Wi-Fi cnegyer:
1. TloakntounTb NpMOOP K TOW XKe NoKanbHON ceTu, B koTopon HaxoauTes MK,

2. VYsHartb IP-agpec nogkntodeHHoro npubopa. IP-agpec no ymonuaHuio ykasaH B Pykoeodcmee o
akcrnnyamauyuu npubopa. Tekywun IP-agpec npnbopa MOXXHO MOCMOTPETh C NoMoLL b0 Owen
Configurator.

3. B okHe HacTtpoiika nopTa B Bbinagatowem cnucke Tun nogkntoveHus soibpats Ethernet/Wi-Fi.

HacTpofka nogknroueHdna npubopa ot

Tvn coempHerHwna

Ethemet / Wi-Fi -
+ [NapamMeTps: NoAKMOYEHA

IP appec 127.0.01
IP appec

|P appec npuiopa AnA NooknoYeEHuA

QK CTrMeHa

PucyHok 3.64

4. Bsectu IP-agpec nogkntoueHHoro npubopa B rpade IP agpec v Haxatb OK. Ecniv nogkntodeHme
KOPPEKTHO, TO B CTPOKE COCTOSIHWUSI 0TOBpa3nTcst HaMMeHoBaHWe NoAKMYeHHOro npubopa.

3.7 3anucb nporpamMmbl B npudop

3anucb nporpamMmmbi B npubop

BHUMAHUE
i A \ | Ecnin B noaknioveHHOM npuBope yxe ecTb paHee 3anucaHHas nporpamma, To OHa 3aMeHseTcs
HOBOW.

CospgaHHas nporpamma 3anvcbiBaetcs B [13Y npmbopa.
Ons 3anvcu nporpammel B npubop cnegyert:

1. TMogkntoumTb Npubop k MK.

2. TogaTb NuTaHwe Ha Nnpubop, ecnu TpebyeTcs.

3. HacTpouTb napameTpbl COEAUHEHUS], €CNN B 3TOM €CTb HEOGXOAUMOCTb.

4. 3anucaTtb nporpammy B Npubop, HaxaB KHOMKY ﬂl Ha NaHenn MHCTPYMEHTOB UNu BbiIGpaB B
rmaBHoOM MeHio @ann — 3anucatb NporpamMmy B Npuoéop.

NMPUMEYAHUE

III Mepepn 3anuckto nporpammel OWEN Logic npoBepsieT COBMECTUMOCTb C BEPCUEN
BcTpoeHHoro MO npubopa. Ecnu oHM He coBnafatoT, TO 3anycTUTca oGHOBMNEHME
BCcTpoeHHoro MO 7.3 npnbopa, 3ateM nporpaMmma 3anuieTcs B npuodop.
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Mporpamuupoeadue npubopa

JaNUcE HACTPOEK NPOSKTE... : Otmena

PucyHok 3.65

Ecnu 3anucbiBaeTcst nporpaMma ¢ HacTpokamu Ans apyron modenu npubopa, To nosiBATCS criegytollee
cooOLLeHue:

OWEN Logic X

JnA =anuck NpoekTa & Npwiop gom«eH SbiTe NOAKNHYEH
I uvimzo.
Ha ganHbii MomerT nogemiowed MP200-220.2(4).5

PucyHok 3.66

Ecnv npubop 3awmweH naponem (cMm. pasgen [lMaponb 4.6), To ons 3anMcu nporpaMmmbl B npubop
TpebyeTcs BBECTU Naposib.

Beectw napone >
YeTpoicTBo SaWwmULEHD Naponem

BseawnTe napons

Otmeta

Otrmena
PucyHok 3.67

CooTBeTcTBYIOLLEE YBEOOMIIEHME MOSABUTCS BO BpeMsi ModknodeHus npubopa k MNK. BeeaeHne napons
TpebyeTca TOMbKO OOUH pa3 Ha Bce BpeMms ceccum pabotbl ¢ OWEN Logic. [Jnss nOBTOPHOM 3anucu
nporpamMmmel (aaxke nocne noacoeanHeHus 3aHoso npubopa k NK) BBegeHue naponsa He noTpebyetcs.

OWEN Logic x

Ha eawem yCTpoicTEE YCTAHOENSK NAponk. HEKOTOPEIE
Y HKLMK HEQOCTYNHLI. Bbl MOXETE BESCTH M0 CPasy W
NpoAomeHTE padoTy WK BESCTH Ero NozWe.

PucyHok 3.68

NMPUMEYAHUE
|I| Cpasy nocne 3anucy NnpuGop NnepexoamT B pabounii pexum 1 nporpaMmmMa 3arnyckaercs
aBTOMAaTUYECKM.

MNepexkntoyeHne OWEN Logic B pexxum OFFLINE

Pexxum OFFLINE cnegyet ucnonb3osatb, ecnu B AByx unu 6onee npunoxeHnax OWEN Logic Ha ogHom
MK HacTpoeHa nepegaya AaHHbIX B ogvH npubop. lNpunoxeHns OygoyT noovepegHo 3aHWMaTb MOPT,
3arpyska B npubop B TakoM crny4vae npepBeTcs.

MpunoxeHus, KOTopble He OOIMKHbI OCYLLIECTBNATL 3arpy3Ky, crieqyeT nepesecTtu B pexxum OFFLINE.

Pexkum OFFLINE BkntovyaeTcs/BbIKNIOYAETCA KMMKOM MO MMeHU npubopa B CTPOKe COCTOSHUA 2.7 Unu B
rmaBHoM MeHio CepBuc — Pexxum OFFLINE.
3.8 OHnauH oTnaaka

Pexum oHnanH otnagku CNyXUT Ona TeCctupoBaHuna nporpamMmmbl C pealibHbiIMM 3Ha4YE€HUAMKU C BXOO0B

—
npubopa. [ns 3anycka pexuma OHNawH OTNafku criedyeT HaxaTb Ha KHOMKY _a Ha naHenu
nHctpymeHToB, OWEN Logic nepengetr B pexuMm OHManH OTnagku, B HEM HEBO3MOXHO BHOCUTb
n3mMeHeHnst B npoekT. OTKpoeTcsl naHenb OoHnanH oTtnagku. OHNamH oTnagka NPOBOAMTCS TOMbKO C
noakntodeHHbIM K MK npubopom.
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MocnepoBaTenbLHOCTL U NpaBuna paboTbl B peXXuMe OHNanH OTNaaKu

OHnainH oTnagKy MOXXHO NPOBOAUTL TOMNbKO NOCHE 3arpy3ku nporpaMmmel B npudop. MNporpamma B npubope
OOMKHa COOTBETCTBOBAaTb Nporpamme Ha cxeme npoekta. B npnbope gomkHa GbiTb COOTBETCTBYHOLLAS
Bepcust BCTpoeHHoro 10 7.3.

[ns npoBeaeHnsa oHNanH OTnagku cnegyert:

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

2. npOBepMTb NIOTNKy pa60T|=| nporpamMmmsl ¢ pearnbHbiMU 3HA4EHNAMU HA BXOOdaxX np|/|60pa , KOTOpble
0T06pa)KaIOTC$-| Ha CXeme.

: |m|:n:le_T'-.-.n:I_Sen5 S D—D |
B BBE+1E —— §BBE+IG
Al = _ s

=R I=-EI=EI=EI=]

!
|m|:u:|e_T'.-.-'r_Sen5 >De~ - D
o

Al2 °.

PucyHok 3.69

gl
3. [na BHeceHus KOPPEKTNPOBOK BbINTU 13 pexnma OHMaWH OTNaaKn HaXxaTuem Ha KHOMKy *=.

OHnanH oTnagka [OoCTynHa TOMNbKO ANs CXembl MpoekTa (Ans npoBepku paboTbl MaKpoOCoB criedyeTt
ncrnonb30BaTh PeXxum cumynsaumm 3.5).

PyyHas 3apaya 3Ha4YeHUH

B pexume oHnavH oTnagku Ha Bxogbl pyHKUun, ®b 1 MakpocoB MOXHO 3afaBaTb COOCTBEHHbIE 3HaYEHUS,
KoTopble He OyayT 3aBUCETb OT 3HAYEHUM C BXoAoB npubopa. [nsa 3agayunm cOGCTBEHHOrO 3HaAYeHMs1 B
pexume OHMalrH OTNaAKu criefyer HaXxkaTb Ha Bxo Oroka n BBECTU HOBOE 3HaA4YeHMe.

lzmeHEHWE SHAYEHWA n

HoBoe sHaueHWe: 1 7

E}EqJHKCHDOBETh JHIYEHKE

MpuHATE COtmena

PucyHok 3.70

Ecnu ycTaHoBUTL ranoyky 3achMkcupoBaTtb 3Ha4Ye€HUe, TO HOBOE 3Ha4yeHue OyaeT AeNCcTBOBaThb B TEYEHWE
0fiHOro paboyero LuKna 1 No OKOHYaHWM COPOCUTCSA A0 3HaYeHUs ¢ Npubopa N NCXOAHOIO 3HAYEHMS.

B TeyeHne gencTensa HOBOIO 3HAYEHUSA OHO BbIESNAETCS XKEeNTbIM LIBETOM.

PucyHok 3.71
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Ecnu 3achukcupoBaTth HOBOE 3Ha4YeHWe, TO OHO ByaeT AecTBoBaTh Kaxablil pabounii UMK 40 U3MEHEHUS
BPYYHYIO Ha Apyroe Unu 4o oTKMYeHns dukcaummn. Pukcauus 3HadeHuin copackiBaeTcs B Criyyae Bbixoaa
N3 pexumMa OHNalH oTnagku. 3admKcpoBaHHOE 3HaYEeHe OTMEYAETCS Ha CXEME CreayroLmnm o6pasom.

PucyHok 3.72
YcTpaHeHue Henonaaok

B cnydyae obpbiBa cBsi3n ¢ NpMOOPOM pexuMM OHManH oTnagku cobpocutca yYepes 10 cekyHa, u npubop
nepenget B pabounii pexmm. Ecnm ycnetb BOCCTAaHOBUTbL CBSA3b, TO OHMalH OTnagka NpodormkUTCH, HO
3adUKCUPOBaHHbIE 3Ha4YeHUs ByayT cOpOLLEHbI.

BoccTaHoeneHme ceasm © npuBopom - O >

B npouscce oHnaliH oTRNaAKW NPoOM30LUNE NoTeEpA CBASKW © npubopom. MoeT nonkimda
BOCCTEHOBWTE CBARSL.
MonpoByiTe BRINOMHWTE CRegyowme oefcTEMA ANA BOCCTAHOBNEHWA CEA3W C NpuBopom:

1. MNpoBEpETE COEOMHEHWE C NpWBopaM
2. MNepesarpysute npubop
3. Ecnw peficteuA 1-2 He nomorni, HaxmuTe kHonky " danes”

Danee CmaeHa

PucyHok 3.73

NMPUMEYAHUE
|I| [nsa kaxgon mogudmkaumm npnbopa ecTb Npeaen nepeaaBaemMblX 3HAYEHUN B PEXXMME OHITaNH
oTnagku. Ecnn Ha cxeme oToGpaxkaloTCa NycThble A4erku 3Ha4eHuI, 3HaunT cpabaTbiBaeT
OorpaHuyeHune, u cregyer yBenmymuTb MacliTab cxembl, YTOObl MeHbLLE 3HAYEeHWIA Nonaganv B
«BUANMOE OKHOY». 3adMKCMPOBaHHbIE 3HAYEHWST OCTalOTCS 3apMKCMPOBAHHBLIMM, ECIN HE
nonagarT B «BUAMMOE OKHO», HO COKpaLLaloT Npeaen nepegaBaeMblX 3HaYEHUN, Tak Kak
3aHMMaloT 0bnacTu namaTu.

3.9 CBepgeHunA O npoekTe

Insa 3anycka okHa CBegeHMA O MpoekTe criefyeT BbibpaTb B rMaBHOM MeHo ®aun — CBeAeHMA o
npoekre....

Bknagka «Oowue»

Ha Bknagke OOwwue copepxutca uHgopmaums o Bepcuax OWEN Logic, B KoTOpbIX co3gaBancs u
N3MEHSNCS MPOEKT.
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CBElEHWA O NpOEKTE it
OBwme | Anropum
Bepcua cpenw paspabioTiy, COS0aBWEA NPOEKT: 1.13.184.173594
Bepcua cpenkl paspaboTki, W3MEHWBLLGA NPOEKT: 1.13.184.173594
QK OTtmena
PucyHok 3.74

Bknagka «Anroputm»
NMPUMEYAHUE
EI Bknagka Anroputm JocTynHa Tonbko Ans npméopos MP200.
Ha Bknagke ARMroputmM MOXHO yKasaTb M MOCMOTPETb WHOpMauuMio O rpynne, HOMepe W Bepcun
nporpaMmbl A5t OTOBpaXKeHWsi B OKHe MHpopmaLmm 7.1 0 NOAKNIO4YEHHOM Npubope nocne sanucw.

CBEAEHMA O NpOEKTE et

OBwwme | Anropum

Mpyrna: TRM1033
Homep: 0101
Bepcua: 1] ; 2 ; 1

QK CTrMeHa

PucyHok 3.75

« Tpynna - onpegenseTt rpynny (CEMencTBo) anropuTMoB;

* Homep — onpegenser HOMep 1 NO3BOMSET OTNMYATb CXOXWNE anropuTMbl B paMKax rpynnbl;

+ Bepcus — onpegenset Bepcuto anroputma. Pekomengyercs Ang 3agaHus Bepcum UCnosb30oBaThb
dopmaTt Semantic Versioning.

3.10 MeHeXXep KOMMOHEHTOB

MeHeo>xep KOMNOHEHTOB CNY>XUT ANS 3arpy3kn B MPOEKT KOMMOHEHTOB M3 OHNarH-6a3bl komnaHun OBEH
(TpebyeT nogkntoveHve kK IHTEpHETY) 1 ynpaBneHns KOMNOHeHTaMu, KoTopble XpaHaTcs Ha K.

Ons 3anycka MeHenxepa KOMMOHEHTOB chnenyer BbI6paTb B rnaBHom meHwo ®aun — MeHep,)Kep
KOMMOHEHTOB.

Bknapgka «OHnanH-6a3a»
Ha Bknagke OHnanH-6a3a otobpa)kaeTcsl CMCOK KOMMOHEHTOB U3 OHNanH-6a3bl komnaHun OBEH.
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©8 Mereakep KomnonenTos — m] 4
Orinair 6asa | BubruoTera
~
1] 3arpysums & nposkt Jarpysums & GGmvorery | [T =
[ Sevrsmsmooer | |[§ Samya y] o %/ || KycouHo-nuHeiinas annpokcnmauns Ha 10 Tosek PLA
Komnowesmst O Vs Onucarive Bubniorexa | MpoexT =
Bee - O @ |me1o2a v v
0| @ meno2ac v v
Kareropua [ata cosparus: 20 asrycra 20181 Asop: petera
Ananorossie npeofipasos 50 0| & ws1108A v 4
a6 ks CETEBbIK yETPa... 18 O/ & met108ac « v Lata usmererua: 20 asrycta 2018 Tpynna: Axanorossie npeotpasoBaHnA
[LnckpeTsie Mpeobpasos | IO (weeex > > Tamim S
TNormeckue snemeHTs! 9
[ns Benmanauwan 7, O| @ me110-16% 7 =
Ouve 6 ||: |O|@ [me1o32 v v
;E"Epampb‘ : 0| @ [mkiio4xax v v
MP3ABNALLAE W DEMYANP.... B
[ata v epema 4 [ B MK110-8X.4X v v Bron Tun Onucare
Perynamops 4| (O B munosu v v 7 € nnasarouwed sansToit
‘3AMEDE! M CUETIMKIA v v X nNaBaoWed 3aNAToA
Tair 4 MUT10-81 5 c
Jon. dyrkwm 3
x5 C nnagarowen sanAToi
Pafora c sxoaam > || |B & mvioxsex v v u
Paora ¢ skpaHoM 2 O @ my110x16PX v v X4 C nnasaroweit sanAToi
O| @ |n4s v v X3 C nnasarouwed sanaoit
O @ |nPz00-x.2xx v v X1 C nnasaroweit sansToit
| @ |neT100MnBT10) v v X C nnaparolen 3anAToi
0| 3 |cua v v - Y10 C nnasaowen sanaToi
N v
Pesynerat onepauit - Oumkin 0 [ Yenewno exinonenc: O o

PucyHok 3.76

Bbinagatowee meHto KOMNOHeHTbI No3Bonser OT(*)VIJ']prOBaTb CNNCOK No Tuny:

?E MeHEL#ED KOMMNOHEHTOE

OHnaitn Baza | BuBnvwoTeka

KomMnoHeHTRI
Boe -

Bce
Makpock

lafGnoHel ceTEBLIX YCTRONCTE
PucyHok 3.77
Makpocbl 4ONONMHUTENBHO pa3feneHbl Ha KaTeropun B 3aBUCMMOCTM OT Ha3HaYEeHUS:

KaTteropuna

n
(=]

AHanoroseie Npeodpaszob. ..
llaGnoHel cETEBRR YCTRO...
MickpeTHele npeofpasos. ..
Morvyeckue snemMeHTsI
[na BermanAwam

Dfuwme

[eHepaTopb
Ynpasnaowme 1 perynnp. .
Hata v epema

PerynaTopk

TaliMEPEI 1 CYETUMKM

Oon. dyHKLLAM

PaboTa c exogamu

PafioTa ¢ akpaHom

T —
Pd P L0 e e e NN R -] WD e CO

PucyHok 3.78

[MonHoe onucaHMe KOMMOHEHTa MOXHO MpouMTaTh, BbleNMB ero B cnucke. OnucaHMe KOMMOHEeHTa
oTobpaxaeTcs B NpaBoKr YacTu okHa. [Ana oTobpaxeHus NomnHou AOKYMEHTaL MM K KOMNOHEHTY TpebyeTca
Acrobat Reader.
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98 Meveskep komnorenTos - O X
OHnanH 6333 || BuSnnoTexa
1] 3arpysims & npoexr Zamyaume & Gueorery | |1 . 2
Mieeskraull [ERar Y| Mowe %/ || PacueT Bpemeru unkna. Bepcua 1.00 CycleTime_
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WaBnoHs! CETesbix YCTRO ... 12 O &5 |Event_Log | KypHan coderman Ha 24 3amuca. B. A= L S e

s Ireata e 1 [0 5 | Graf_pnt_ | Tpau ro 4m ouam. Bepoun 104 Docryn: Bea nzpona

Morwseciine anemerTol s

Ons Bermanaum 7 110/ B | operTimer_ | Taivep Hapabomc = cveranc srcn
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YnpasnAowme W perynup. .. 5 B T o

— 0 hoa un ncarie
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Esfolici s 2 u_Cyclelms) | C nnasaowei sanmmoi

v

Peaynsrar cnepawil  « Oumicn: 0 Yenewro senantierio; 0 Tem

PucyHok 3.79

YT106bI KOMNOHEHTLI CTanu AOCTYNHbI 6e3 noaknoveHns kK VHTepHeTy, cneayet ux OTMETUTb ranoyvkon u
HaxaTb KHOMKy 3arpy3uTb B OMONMOTEKY — KOMMOHEHTHI 3arpy3aTcs B fiokanbHOe XpaHunuwie v 6yayt
oTobpaxaTbcs BO BKnaake bubnuoreka.

YUT06bI cpasy 3arpy3uTe KOMMAOHEHThI B TEKYLLMI NPOEKT, CREAYET UX OTMETUTb Fraroyvkon U HaxaTb KHOTMKY
3arpy3sutb B NpPOeKT — KOMMOHEHTLI ByayT o6aBneHbl B NaHens Bubnuoreka KOMNOHEHTOB B pa3aen
Makpochl npoekTa.

YcnewHas 3arpy3ka KOMMOHEHTOB B JTIOKanbHOE XpaHWmuLLe MW TEKYLLMIA NpoekT OyaeT oTobpaxeHa B
crvcke 3erneHom ranoyvkon B rpadax bubnuoreka n NMpoekT COOTBETCTBEHHO.

Ona nogkntoveHnss ceteBoro wabnoHa K KoHdwurypauum npubopa crnegyer  BOCMONb30BaThCS
pekomeHaauuamu pasgena Pexum Master 4.3.2.2.

Bknagka «<bnbnuorteka»

Ha Bknagke Bubnuoteka oToGpaxaeTcsi CoOepXXMMOE JloKanbHOro XpaHwunuiuwa KoMrnoHeHToB Ha [K
none3oBaTtens. [na 3arpy3kM KOMMOHEHTOB B TEKYLUMA MPOEKT crneayeT BblAenuTb Heobxoaumble
KOMMOHEHTbl U HaxaTb KHOMKy 3arpy3uTb B MPOEKT — KOMMOHEHTbl OyayT gobaBneHbl B NaHenb
Bubnunorteka kKomnoHeHTOB B pa3zern Makpochkl npoekTa. YcneliHas 3arpy3ka KOMMOHEHTOB B TEKYLLUIA
NpoeKT byaeT oTobpaxeHa B CriMcke 3erneHou ranoyvkon B rpade MpoekT.

8 Menegrep komnonerTos - [} X
P
Ornaiin Gasa | BusmmoTexa
M Zpemonpee | (& (] fD) [lowc X MyB
Komnonen st O Wmn Onncarme Nata namerernn Mpoext - [ata cozpanun: 10 asrycta 2018r
Bee ¥ || |0 & |wB110sac 10.08.2018 9:32 v E [ata wamenesis: 10 asrycra 2018 -
e O B |mB1108x 10.08.2018 9:32 v
Bes rpymsi 13 || |0 B | MK110-4x.4% 10.08.2018 9:32 v
T 1 ? Yma Ten Agpec
‘eHepaTopsl O B |mK110-8x.4x 10.08.2018 9:32 v mepemesol e petnerma Kommertapmi
. |0 @ mutiosy 10.08.2018 9:32 hd cTw Lsnowicneros | 4399 PerncTp koMaHmHaro cnosa
(|0 @ |Mutioemn 10.08.2018 9:32 v REF Uenowicnernoe | 50009 PervicTp sanario no uHTepdeiicy
10 & | My110-X.16PX 10.08.2018 9:32 v sTW Llenowwcnexoe | 50199 PerncTp cnoBa cocTosHNA
O & |my110x8rx 10.08.2018 9:32 v May LenowenenHoe | 50209 PerncTp 0CHOBHOMO TEKYLLETD SHAYEHIA PHBOAA
ml = 10082018932 v 1 Uenownenettos | 16139 Tok puraten0.01, A
O @ |nPanox2xx 10.08.2018 532 " F Lisnoucnettos | 16129 Yactora'0.1. Tu
O @ neTioomeTio) 008201852 = u Lenowcnermos | 16119 Harpsxerine snexpogsirarens 0,1, B
O @ o . TrETEEs = w Lenowcnertoe | 16099 Mourocts, kBT
0O & |[cmaz 10.08.2018 3:32 v

Pesynerar onepaunit + Ounbioc 0[] Yenewo swnonkeso: O Zakpes

PucyHok 3.80

NPUMEYAHUE
El JlokanbHOe XpaHunuLLie KOMNOHEHTOB pacnonaraeTca no agpecy: C:\Users\[ums nonb3oeamensi]
\Documents\Owen Logic\Library\

MeHekep KOMMNOHEHTOB NOAAEPXKUBAET criedytolne PyHKUMN yNpaBieHUst KOMNOHEHTaMU:
. E‘— UMnNopT dhaina B NokanbHOe XpaHuuLLe;

° — 9KCNnopT cbaﬁna M3 NOKalribHOIro XpaHuiuuia;

o M=l— yoaneHune Bbl6paHHbIX KOMIMOHEHTOB.
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3 BasoBble cBeaeHus

MMnopT KOMNOHEHTa

C nomoubio nMnopTa MOXHO 3arpy3untb XpaHAwMecAa Ha MK KOMMNOHEHTLI, HO He BXogsLWMe B COCTaB
J10KanbHOIo XpaHunuiia.

Ons MMIMopTa KOMIMOHEeHTa clieayeT:

1. Haxatb KHOMNKy E .
2. B nosiBuBLIEMCS OKHe BbIOpaTb Gannbl ANg umnopTa.
3. HaxaTtb kHonky OTKpbITh. Darnbl oTobpassaTcs Ha Bknagke bBubnuoreka.

3KCI10pT KOMMOHEeHTa

C nomoubto JKCNnopta MOXHO COXpaHUTb Ha MK KoMMNOHeHTbl ANA fanbHenWwero U3MeHeHUs WUnn
nepegadu.

,D,J'Iﬂ 9KCNopTa KOMMOHEHTa crneayeTt:

1. OTMeTUTb ranoykor HeobxoaMmbliA KOMNOHEHT BO Bknaake bubnuorteka.

2. HaxaTb KHONKy g
3. B nosBuBLIEMCA OKHe BbIOpaTh NyTb A4Ms1 AKCnopTa.
4. Haxatb kHonky OK. KomnoHeHT coxpaHuTcs B Buge danna no ykasaHHoMy MnyTu.

Mpouee

[ns gokymeHTaumm K KOMNOHEHTY SOCTYMNHbI PYHKLUUN B COOTBETCTBUM C YCTAaHOBNEHHOW Bepcuen Acrobat
Reader, B ToM 4ncne coxpaHeHue canna B dopmarte pdf n nevars.

Onsa oToBpaxeHns pesynsTaToB onepaunii B MeHemkepe KOMMOHEHTOB CrefyeT HaxaTb KHOMKY
Pesynwtar onepaumi = - . .
— B HWXHEN YacTW OKHA PACKPOETCS CTPOKA COOBLLEHUI.
Pesynutar onepawmit = - Owwtra: 0 Yenewno Beimonyeno: 5

(100M) - Makpoc 3arpyxeH B NpOEKT
SEL_FLOAT - Makpoc sarpy*eH B npoexkT
(10001) - Makpoc sarpy*eH B NpoeKT
(10M}) - Makpoc sarpy*eH B MpoeKT
(500M) - Makpoc sarpy*eH B npoekT

PucyHok 3.81

3.11 Paborta ¢ makpocamu

MaKDOC — 3TO NONb30BaTENbLCKNIA anropuTMm and ncnorib3oBaHuUaA B NPOEKTe.

OcCHOBHbIE AENCTBUS C MaKpocamu:

* coxpaHeHue B bubnnoreke KOMNOHEHTOB 6 A8 AanNbHENLIEro NCNONMb30BaHUA B MPOEKTE;
* 3KcnopTUpoBaHue B hain Ans UCNonb3oBaHUSA B APYrNX NPOEKTAX;

*  MMMOPTMPOBaHUE CO3[aHHbIX PaHEe MaKpOCOB;

* 3arpy3Ka 13 oHnanH-6a3bl B MPOEKT.

CospaHune makpoca
,U,J'Iﬂ Cco3aaHnAa Makpoca crieayer:
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3 BbasoBble cBeaeHus

1.

Bbibpatb B rmaBHOM MeHo Pann — Co3pgaTb Makpoc. B oTKpbIBLLEMCS ANANOroBOM OKHE
3apaTb KONMMYECTBO BXOA0B U BbIXOAOB B Makpoce:

Co3gaHne BXOA0E W BRIXOAOE ot

KomwuecTeo Bxoaoe: b =

KonuyecTEo BoXOA0E: h

OTrMena

PucyHok 3.82

NMPUMEYAHUE
KonunyecTtso BXOOO0B 1 BbIXOAOB MOXHO M3MEHWUTL MOCIe CO3[aHnst Makpoca

[i]

PaspaboTaTb anroputm paboTbl Makpoca Bo Bkraake PegakTop MakpocoB, aHanornyHo
pa3paboTke NporpamMmmbl Ha CXEME.

¢5 OWEN Logic

Pain Bun MNpwSop Cepewc Pacwwpetwr Momowes

DOE = QA

Cxema™ | Makpoc "bes nmenn”*

B & S 5@ 100 -1, 0Q

goHedye damara)y)

PucyHok 3.83

KonunyecTso BXOO0B M BbIXO40B MOXHO YBEJITNYNTb C NOMOLLbKO KOHTEKCTHOIO MEHKO pefaKkTopa

NI C NOMOLLIbIO KHOMOK + n Q+ .
- mmegren
: UvpyHa xon
oo Q3 ’ BricoTa xom oo Q3
v Makpoc
Hiram

Ornvcanne
AeTOp

i Q4 MR rpymn
Mapone ooc

|+ JobaenTe Exog

Q.l_ JoBaEUTe BRIXOA . QE

— CECHCTES —

PucyHok 3.84

YT06bl yAanuTb BXOA UMK BbIXoM, crielyeT Haxatb no Hemy MNKM v BeibpaTb KoMaHay YoanuThb.
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3 BasoBble cBeaeHus

3. 3apgatb ums u onncaHue ans MaKpocCa Ha naHenn CBOWCTB.

CeoncTea Makpoc "Bes uMeHn™ o -
*= A
v  [lowkymenT

WhipwHa xoncta, e 358
BoicoTa xoncta, e 100

~ Maxkpoc
TR c-- et
Onncanne Oroytcteyer
AeTop
Mran rpynne

Mapone gocTyna

Hran
BeenwTe MMmA makpoca oo 10 cumMBonos.

PucyHok 3.85

BseaeHHoe 1Ms ByaeT ykasaHo B 3arofioBke peAakTopa MakpoCoB 1 Ha CXeme.

4. [ns onpepgenenns TMna u UMeHn BXo4o0B/BbIXOAOB BbiOpaTh BXOA UIM BbIXOA U HACTPOUTL €ro Ha
rMaHesnm CBOMCTB.

CeoicTEa Q4 R B x

= 4
S | (EZ4]
w Maxkpoc
WrmA BexOnE B Makpoce 24
Twn BrIBODA Bynescroe
. L
Q5 L=

KorareHTapuii

PucyHok 3.86
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3 BbasoBble cBeaeHus

5. [anee MOXHO 3agaTb «BUOMMOCTbY» U3 nporpamMmmbl yCTaBOK OB, ncnonb3oBaHHbIX B Makpoce.

Q4

i

Q5

0L |

Ceownctea TP

= Al |

= T

v Makpoc
He

e i

MacwTah spemetia
LnuTensHocTe MMAyneca T
v  [lpouee

KorreHTapiii

W

PucyHok 3.87

YTto6bl ycTaBkm BoibpaHHoro ®b 6binm AOCTYNHLI BO BpeMs ucnornb3osBaHmsa b B nporpamme,
crnepyert HacCTpoUTb Ha NaHenu cBoncTB brioka napameTp Ucnonb3oBaHue B Makpoce — [la.

Mocne Bbibopa BapyaHTa [la nosBUTCA BbinagaLwmi cnucok NepenmeHoBaHMe NepeMeHHbIX C
nepeyncrneHnemM gOCTynHbIX nepemeHHbix. Hanpumep, ans ®b BLINK:

CeoncTea BLIMK
=|A
728l |

v Makpoc

nEi:EHMEﬂ-IDEaHHE nepemMeHHbLI

Wenonesoeatuve B Ma
w [lapametp Th
MacwTral epermeHi
LnuTensHocTe BKN. ©
w [lapamerp T
MacwTral epermeHi
LnuTensHocTe oA, ¢

v [pouee

]

< Cnncok umeH ... =

OTofpaxeHue B

MrA nepemeHHo o

MacwTaf pemeHi

LnuTencHocTe BKN. COCTO...

MacwTrah epermeni

[nuTensHOCTE OTKA. COCT...

MacwTal spemeHi

OnuTensHoCTe BKN. COCTO...

MacwTah spemeri

OnuTensHOCTE OTKN. COCT...

KorreHTapui

MNepermeHoBaHWE NEPEMEHHLOC

PucyHok 3.88

6. [locne cosgaHusa makpoca 3anyCTUTb PEXUM cumynaTopa 3.5 1 NpoBepuThb NOTMKY ero paboTsl.
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3 BasoBble cBeaeHus

7. Tlepepn coxpaHeHMeM Makpoca MOXHO 3anonHuTb nong: Uma, OnucaHue, ABTop, Ums rpynnel n
Maponb gocryna.

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

WwpwHa xoncTa, M 358
Bricota xoncta, Mm 100

v Makpoc
Hra Bes umern
Ormcanwe OrcytoteyeT
AeTop

MNapone gocTyna

Hrasa rpynine
3anaeT MMA Fpynnbl No KOTOpOMY MaKpoc B
AUBNMoTEKE KOMMNOHEHTOE GYOET CrpYNMMpOBaH.

PucyHok 3.89

PekomeHayeTcs 3agaBaTb HEAMMHHOE U NMOHATHOE MMst Makpoca. Coaepxunmoe nonst OnucaHue
oTobpaxaeTcsa nog n3odpaxeHnem makpoca B naHenn bubnnoreka KOMNOHEHTOB.

Ecnu naponb He 3agaH (none Maponb He 3anonHeHo), TO JOCTYN K peaakTUpOoBaHMI0 Makpoca
OTKPbIT Ansi BCEX.

Ecnu He 3anonHeHo none Ums rpynnbl, TO MakpoC coxpaHsieTcs B bMbnnoTeke npoekTa B rpynne
Opyrue.

Makpoc MOXHO COXpaHUTb, BbIGpaB B IMaBHOM MeHI0 ®ann — CoXpaHUTb MaKpoc Kak unv
HakaB Ha KHOMKY @ Ha NaHenu pefakTopa MakpOCOB.

CoxpaHeHHbI Makpoc AOCTYMNEH TOMNbKO AN OTKPLITOrO NPOEKTa, AJ1st OTKPbITUSI Makpoca B
APYrMx NpoekTax ero crieqyeT aKCnopTUpoBaTh.

8. BbibpaTb pasgen Makpocbl npoekTa Ha naHenm Bubnmoreka KOMMNOHEHTOB 1 NEPEHECTH
MaKpOC Ha XOJiCT MpoeKTa.

4 P X || BUBRMOTEKS KOMNOHEHTOS LM ox

gv il & X

w Q1 - MakpocCbl NpoeKTa M

| Macros1 |
w41 0 Qitx ~] 92
« Q3
S f){ DYHKLHA
w] Q4 fb QyHKUMOHANbHBIA Bnok

M Makpochl npoeKTa

PucyHok 3.90
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3 BbasoBble cBeaeHus

CoszpaHue MaKpoca Ha cXxeme

MaKpoc MOXHO CO3aTb, BbIAENMB 3rEMEHTbI Ha CXeMe NPOoeKTa 1 BbIGpaB B KOHTEKCTHOM MeHio Co3aaTb
Makpoc. Ha MecTe anemeHTOB nosiBUTCA 6ok Makpoca.

|

OR e

—id
EBes mmenn
AND |- 11 [} | P —
E Konupoeate 12
13
14
. YnanuTe KoMNoHeHT

| £ Cozpate makpoc

CeclicTea

PucyHok 3.91

Bxodbl M BbiXxoAbl Makpoca WMMEHYHTCHA COrfacHO MOACOEAUHEHHbIM BO Bpemsl COo3daHus Makpoca
anemMeHTaMm W Grnokam. Ecnu k Bbixogy Makpoca NpUCOEOMHEHO HECKOSIbKO 3MEeMEHTOB, TO BbIXOA
UMeHyeTcsl Mo ymonyaHuto (Qn, rae n — NopsiAKOBbIA HOMEP BbIXoda Makpoca).

L R - L L

— [ Makpoc11 —

I2 |m" | — 2 12 4""11 Q4 = Q2
E : {3 Cosaare makpoc e B 1° 1= o o S

| YasauTe KomMnoHeEHT

.EKDHMPDBETb ....x_Q3 :[3_><_-... .-..x—Q_:!-

CeoiicTea —

ool B B

PucyHok 3.92

13
L
14

Co3paHHbIi MakpoC M Ha3BaHWsS BXOAOB/BbIXOAOB MOXHO OTpedaKkTUpoBaTh B peAakTope MaKpocoB,
BbiGpaB B KOHTEKCTHOM MeHIo 6rioka PegakTupoBaTb Makpoc.

KonunyectBo BXOL4OB U BbIXOAOB Makpoca 6y,qu COOTBETCTBOBATb KOJIN4YeCTBY COE€AUNHEHHbIX BXOOHbLIX U
BbIXOOHbIX CBSI3€l B BblAENEHHOM y4acCTKke CXeMbl. B Cchy4yae BblOoerneHua 3N1eMeHTOB be3 cBszen
co3gaeTcd Makpoc ¢ 0AHMM BXOAOM U BbIXOO0M.

OnemMeHTbIl, He NonagatoLune B MaKpOC npu co3gaHnn Ha cxemMe:

* BXOAbl M BbIXOAbI;
* CEpBMCHbIE NEPEMEHHbIE;
* ceTeBble MePEMEHHbIE;

« MWO-perynsTop.

Ecnu BbilweykasaHHble 3f1eMEHThbI ObIN BblAENEeHbl NPU CO34aHMM Makpoca, TO OHU ByayT coeauHEHbI C
COOTBETCTBYIOLLIMM BXOO4OM/BbIXOAOM Brioka makpoca. Ecnuv B BbigeneHHyto obnactb nonan ®b, B KOTOPLIN
3anncbIBaeTCsa UM CYUTBLIBAETCHA 3HAYEHMNe, TO B MaKpoc BXOAUT OMnok 3anucu/ytennsa us ®b, gaxe ecnu
OH HaxoauTCcs BHe BblaeneHHon obnacTu.

B cnydyae nonagaHus cTaHOapTHbIX MepeMeHHbIX B 0bracTb BblAENEeHUsl, OHW KOMWPYHTCS BHYTPb
Makpoca nog Tem xe nmeHeMm. lNepeMeHHble B MakpoCe He TOXAECTBEHHbI MEPEMEHHbIM Ha cxeme. Ecnn
BCe Brokn ogHoM nepemMeHHoM nonaaarT BHYTPb MaKpoca, TO OHU NCHE3atoT CO CXEMBI.

NMPUMEYAHUE

m Ecnu B BbigeneHHyto 06nacTb nonaaarT BXOAHON M BIXOAHOW BrOKU 04HON NepeMeHHOM, KoTopast
MCMonb3yoTca 3a NpegenamMmn obrnacTu Ha cxeme, To GroKM KOMUPYHTCS Nofd TEM Xe UMEHEM
BHYTPb MaKpoca U Ha CXeMe OCTaeTCs TONbKO GrOK BbIXOAHOW NepeMeHHON.

O6HoBNEeHne Makpoca B nporpamme

Ecnn Y ncnonb3yemoro B nporpamme Makpoca OblNN N3MEHEHbl UMSI, TUIM, KONMMYECTBO BXOL4OB/BbIXOOOB
unu gobaereH anemMeHT (nepemeHHaﬂ, KOHCTaHTa) co csoncteoM Ucnonb3oBaHue B Makpoce — Oa, 1o
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3 BasoBble cBeaeHus

OWEN Logic notpebyer ero o6HOBUTL M OTMETUT LBETOM Ha xoricte. Makpoc cumtaetcs M3MeHEHHbIM
nocre coxpaHeHus npasok B Pegakrope makpocos.

8 OWEN Logic - ] X

Pain  Bun Mpudop Cepenc PacwuperwuA [omowe

DOR@D®E - ADE > 6

Cxema® |

=

: vV C N N W R ~B —| —~F
: -GD'D*B D200+ X X X
4

b X | BufinuoTexa KoMNOHEHTOS 7 A x

o-

Q, ol @, 140 - S ~il & X

Makpochbl npoekTa M

goHedHE dakYanaly

/3 Macroz1

OreyTeteyer

£ Macros 2

Orcyreteyer

msu

Orcyrcteyer

fx oymams

'Fb DyHKunOHANBHEI Gnok

-

M Maxpocel npoexkTa

1 3

M Pazsenvme [F) OSweamvms 4
®E: 0% Mepem.: 0% n3y: 0% 03¥:0% | 4. MpuSop He noaknioueH A% COMY | .

PucyHok 3.93

[lns o6HOBNEHMs1 Makpoca Ha XOoricTe creayeT:

1. Haxatb no oTMe4yeHHOMy LBeToM Makpocy NKM 1 B nosiBmsLLEMCH MeHI0 BbibpaTe OBHOBUTL
Makpoc.

Kenupoeate

F,u,aﬂ WTE KCMOCHEHT

PenakTvpoeaTe MaKpoC

COBHOBUTE MaKpoC

CBORCTES

PucyHok 3.94

NMPUMEYAHUE
m B cnyyae BnoxeHHoro makpoca OWEN Logic npegnoxuT nepenTu k Hemy. [lencteums ¢
BJ1OXX€HHbIM MaKpOCOM aHall0rn4HbI.

2. [ocne obHoBneHus makpoca OWEN Logic aBTomMaTnyecku nepengeT K cneayroLemy Makpocy,
TpebytoLemy 0OHOBMEHWSI.

Makpoc oGHOBRsSIETCS B MPOEKTE MO CreayoLwyMM npaBunam:

* €CIf1 B Makpoce U3MeHeH TUM U UMS BXoAa/Bbixoaa ¢ NpucoeanHeHHoN CBA3bI0, Npu
0GHOBMEHWN CBA3bL ByaeT pasopsaHa;

* ecnu B Makpoc AoGaBneHbl BXOAbI/BbIXOAb!, NPy OGHOBMEHUM CBA3W YiKe CYLLIECTBYIOLLIMX BXOO0B/
BbIXOAOB He pa3pbiBaloTCS.
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3 BbasoBble cBeaeHus

NMPUMEYAHUE

m OWEN Logic ngeHTudpuumnpyet cBA3u ¢ BXogaMn/Bbixogamu Makpoca no uMmeHun n tuny. Ecnu s
MaKpoce N3MEHUTb MMsI UNN TUM BXOAa/BbIXoA4a C NPUCOEANHEHHOWN CBS3bIO U CO34aTh HOBbIV BXoa/
BbIXO[ C TAKUM Xe MMEHeM 1 TUnom, To npu obHoeneHun makpoca OWEN Logic aBTomatmyecku
nepecoeavH1T CBSA3b K HOBOMY BXOAY/BbIXOAY.

BbicTpasa 3ameHa Makpoca

Ecnun Heobxoaumo 3amMeHWUTb Makpoc Ha APYro U3 MakpOCOB MPOEKTa, CredyeT HaxaTb KHOMKy 3aMeHUTb
3MEeMEeHT B KOHTEKCTHOM MEHI0 Makpoca.

Makpocll

—{n " Q1

Cosaate Makpoo
PeaakTMpoBaTE MaKpoC

JEMEHWUTE INEMEHT

¥ LanMTE KOMOOHEHT

O X [T~ 6]

Keonwpoeate

CEOMCTES

PucyHok 3.95

OTKpoeTC‘il OKHO «3aMeHUTb MaKpOoC».

3aMEHUTE MAKpOC ot

il &

Makpocbl npoexkTa M
3 Makpoci 3 Makpoc2

OTcyToTEYET OToyToTeyET
4 Makpocl

OtcyTcTeyeT

M Makpocol npoekTa

CTMexa

PucyHok 3.96

Ecnv B Makpoce M3MEHEH TUM UK UMSI BXo4a/BbIXxoAa € NPUCOEAMHEHHON CBSI3blO, TO NPY 3aMeHe CBA3b
Oynet pasopBaHa, ocTarnbHble CBA3M OyayT COXpaHEHbI.

AKCNopT MaKpoca

OkcnopTmMpoBaTb Makpoc B ainn BO3MOXHO TOMbKO MPU OTKPLITOM OKHE pedaktopa Makpoca. [Ons
3KCrnopTa Makpoca crnefyeT BbibpaTth B rmaBHOM MeHio @ann — JKCnopT Makpoca B daun.

[ns akcnopTta Mmakpoca n3 naHenu 6ubnmoTekm KOMMNOHEHTOB CreayerT:
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3 BasoBble cBeaeHus

1. OTKpbITb MaKpoC B peaaKkTope.

Ecnu nepep coxpaHeHneM MakpocC HY>XHO OTpeAakTUpoBaTh, TO €ro CrieqyeT neperawmnTb Ha
XOJICT NPOEeKTa U B KOHTEKCTHOM MEHI0 Makpoca BblbpaTb PejakTupoBaTth M BHECTU U3MEHEHNS.

2. BbibpaTb B rmaBHOM MeH0 Pann — JKCNopT Makpoca B ¢hann.

5 OWEN Logic
Pafin  Bun  MNpwSop Cepewc  FPacwwpehwa  [o

D Hoewiid npoekT... Ctrl+N
CneHa ueneecid naatdgophs
D CTHPEITE NpoekT... Ctrl+0C

CoxpaHWTE TEKYLLMA AoKyMEHT Ctrl+Alt+5
@ LCoxpaHuTe NpoekT Ctrl+5

CoMpaHTE NPoeKT Kak..,

Cospate daidn ¢ Knodom..,

CBE,EI.EHI.-‘IH o NPoeKTE...

CoMpaHUTE MBKPoC Kak..,

JKCNOPT Makpoca & dain

lﬁ] Meuatk... Ctrl+P
MocnegHue NpoekT k
Brixoa
PucyHok 3.97

3. B oTKpbIBLIEMCS OKHE BbIOpaTh MECTO PACMNONOXEHMS 1 COXpaHUTb hainn makpoca ¢
paclmpeHuemM *.tpl. NMocne coxpaHeHus oTobpasnTcsi coobLLeHre 06 ycnewHoM aKenopTe
Makpoca.

UmnopT makpoca

Ecnu gnga cosgaHua nporpammbl TpebyeTcsi Ucrnonb30BaTb MakpoC, CO34aHHbI B APYroM MpoekTe, TO
Heob6X0oaMMbI MaKpOC MOXHO UMMNOPTMPOBATL B MPOEKT.

[ns nmnopTa makpoca criegyet BbibpaTh B rMaBHOM MeHo Pann — MMnopT makpoca 13 ¢anna.
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3 BbasoBble cBeaeHus

T8 OWEN Logic

Paiin Bun  lNpwbop Cepewc Pacwwpehwa (o

D Hoewid npoekT... Ctrl+M
CmeHa ueneeoi naatdopnel

D CTEpHITE NPOeKT... Ctrl+C
CoxpaHWTe TEKYWKWA gokymeHT  Cirl+AlE+5 I

E] LCoxpaHuTE NpoekT Ctrl+S |
CoxpaHWTE MPOEKT Kak..,
Cosaate ain C KaHdom..,

I:-BE‘,.'.'I. EHHMA O NPOEKTE...

Co3aaTe MaKpoC...

WMunopt makpoca vs gaina

MeHepsep KOMNOHEHTCE
lﬁl Mevate... Ctrl+P |
MocnegHWE NPoeKTE [

Brixop

PucyHok 3.98

B oTkpbIBLUEMCSA OKHE BbIOpaTh HYXHbI hann u Haxatb kHonky OK. Makpoc 6ynet nobaeneH B naHenb
Bubnunorteka koMnNoHeHTOB B pasfen Makpochbl npoekTa, Tenepb ero MOXXHO UCMOMb30BaTh B NPOEKTE.
KonupoBaHue makpoca

Makpoc MOXHO CKOMMpOBaTb M3 MpOeKTa B MPOEKT Afsl MOBTOPHOIO WCMOMb30BaHWSA U COKpalleHus
BpeMeHN Ha paspaboTky. [ina konupoBaHMs Makpoca cregyeT BbiAenuTb Brok mMakpoca B MCXOOHOM

NPOeKTe N HaXaTb KHOMKY D Ha naHenn WMHCTPYMEHTOB Wunu Bbl6paTb KOMaHOy KOnMpOBaTb B

KOHTEKCTHOM MeH0 Brioka. Makpoc BCTaBnsieTcst B APYrol NPOEKT HaxXaTMeM Ha KHOMKY [ wa nanenu
WHCTPYMEHTOB UMM C MOMOLb Bbibopa komManAbl BcTaBUTbL B KOHTEKCTHOM MeHK xoncta. [ns
KOMMPOBaHMS M BCTABKU TaKKe MOXHO BOCMOMb30BATbLCA COYMETAHUAMM KrnaBuw, cM. pasgen CoyetaHus
knasuw 10.

Mocne BcTaBkM, Makpoc Oyoer poctyneH B pasgerne Makpocbl npoekta Ha naHenu Bubnuvorteka
KOMMOHEHTOB.

3.12 Co3pgaHue pyHKUUU Ha A3bike ST

Onsa npubopos nuHeek npubopos MNMP100, MP102, NMP200, NMP103, MNMP205 n UINM120 goctynHo cosgaHue
nonb3oBaTeNbCKUX PYHKLUUIN Ha A3bike ST.

@ NPEAYNPEXOEHUE
OyHkLMKM Ha ST pesepBupytoT Mecto B namaTu N3Y nocne ux gobasneHus B 61bnmvoTeky NpoekTa,
HEe3aBMCKMMO OT TOIO UCTONb3YOTCH OHU B MPOEKTE UK HET.

Co3spaHue hyHKLMM
[ns cosgaHna dyHKUMK cnegyerT:
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3 BasoBble cBeaeHus

1. Bbibpatb Ha naHenu nHcTpymeHToB Co3aatb dyHkumto Ha ST. OTkpoeTca Bknagka “Pegaktop
dyHKUuMN”,

Cxema*® Pepaktop ¢dyHKUMK "functionl”
1 function functionl: udint; //uma QyHkumm n Twn AaHHex Beixoga
2 var_input //oBkABneHne BXOAHHX NepeMeHHHIX
3 inputVariable : bool; //exoawaa nepemenHas c Twnom AaHHex bool
a end_var
var //oBLAENEHME NOKANLHBIX NepemMeHHEX
localVariable : real := 13.3; //nokansHas nepeMeWHas c TWNOM AanHex real u HadanoHem swasednem 13.3
end_var
10 functionl := bool_to_udint(inputVariable);

12 end_function

Bce AokymeHTsI ~ @ 0Ouwmbok
Owmnbka Crpoka Cronbey [okymeHT

PucyHok 3.99
NMPUMEYAHUE
III Mo ymonuaHwuio nepBble ABeHaALaTb CTPOK PeAAKTOPa 3anofHeHb! LabnoHOM yHKLUMK.
3apatb 1Ms YHKLMM 1 TUN BbIXOAHbIX AaHHbBIX B NEPBOI CTPOKE peadakTopa.

3apaTtb Heo6x0aMMOE KONMMYECTBO BXOAHbIX NEPEMEHHLIX B Gr10Kke 06bSBNEHNS BXOAHbIX
nepemeHHbIX (var_input).

4. 3apaTtb HEOOXOOMMOE KONMMYECTBO fIoKanbHbIX NEPEMEHHbIX B 6rioke 06bABNEHNsI NOKanbHbIX
nepemMeHHbIX (var).

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

NMPUMEYAHUE
IIl MoapobHee cMm. A3bik nporpammupoBaHusa ST 12.

6. [MepenTn BO BKNagky Cxema mnu 3akpbiTb BKagky Pegaktop hyHKUun. OyHKLMA COXPaAHUTCA
aBTOMaTUYECKMU.
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3 BbasoBble cBeaeHus

7. BblbpaTtb pa3gen ®yHkumMmn Ha ST Ha naHenn Bubnnoreka KOMNOHEHTOB U NEPEHECTYU

dYHKUMIO Ha XONCT MpoekTa.

g-il &
OyHKUMKM Ha ST i
........... £ functionl
functionll —
wf A0l - S
= in2 o
R X oynkums
.......... ol Q3 )
o fb ®ynkumonaneHwii 6ok
R M Makpocs npoexra
=
‘B X" oyHkunm Ha ST

PepakTop chyHKuMmn

Cxema* | Penaktop ¢pyHkunu "functionl”

PucyHok 3.100

124knd_function

1112

1}[function functionl: udint; //vmMA QyHKUMM M TMN AaHHBX BbixOAA

2 var_input //o0esAsnenne EBXOAHEX NEpeMeHHEX

3 inputVariable : bool; //BxoaHas nepeMeHHas ¢ TUNOM AaHHbix bool

4 end_var

5|

E var //oBuaBnenne NOKaNLHLX MEpEMEHHLX

7| localvariable : real := 13.3; //nokanoHaa nepemeHHana € TUNOM AawHuX real W Ha4danbHem 3Hausedwem 13.3
8 end_var

9

10| functionl := bool _to_udint(inputVariable);

11

Bce gokymeHTb! ~ @ 0 Owmbok

Owmnbka

Crpoka CronBey [okymeHT

OnemMeHTbl pegakTopa yHKUMH:

PucyHok 3.101

1. Homepa CTPOK — 3anoJjiHAeTCA aBTOMaTU4EeCKN NO KONMNYeCTBY HannCaHHbIX CTPOK KoAa.

2. PepakTop Koga — o6racTb pefakTMpoBaHUs Koga M oyHKUMEN NOACBETKM CMHTAaKCKCA.

3. Cnucok owmnbok — obnactb oTobpakeHns OLNBOK.
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3 BasoBble cBeaeHus

CHunNneTbl

Ons yonobctBa HanucaHust Koga B pefaktope (OyHKUMIA peanu3oBaHbl cHUNMNEeTbl. CHUNNeT — dparmMeHT
Koga nporpamMMbl, KOTOPbIA BCTaBNAETCA B KO4 aBToMatudecku. B cnyyae BBegeHws nepBoro cMMmBora B
pefakTope OTKPOETCS KOHTEKCTHOE MeHK C (boKkycoM Ha nepBon cTpoke. [ns Bblbopa cHunneta
NCMNOMNb3YTCS KNaBULLK yNpaBneHus KypcopoM. YToObl BCTaBUTb BbiOpaHHbIA CHUMMNET B Ko, criegyet
HaxaTb knasuwy Enter nnu Tab unu geaxabl HaxkaTb JIKM no nyHKTY cnvcka.

18 1
:5 fy localVariable {+({ inputVariable: bool
13 '0' inputVariable
14 end_fuy O‘ functionl
e' continue
9 exit
O if
6‘ while

0 bool to_udint
{} udint_to_bool
{} udint_to_real
0 real_teo_udint

PucyHok 3.102

Cnucok cHMNNEToB (hOPMUPYETCS NO rpynnam:

* JlOoKasbHble NepeMeHHbIEe PyHKUUUY;
* KOHCTpyKuum (while, forn T. g.);

* BblpaxeHus (true, false);

* BCTPOEHHbIE PYHKLMM;

e Apyruve yHKUMM NpoekKTa.

BHyTpu rpynn CHUNMNETbI pacrnonioXeHbl No andasuTy.

I'Iepexo.q K MeCTy 06 BbABNEHUA UNN UCNONb30BaHUA

Ons yno6Hon paboTbl ¢ PYHKUMAMN U NepeMeHHbIMU AOCTYNEH nepexoq K MectaM ux obbsBneHus unm
NCMOMNb30BaHMs.

[ns nepexoga K MmecTy 06bABNEHNS:
1. YcTtaHoBUTL Kypcop Ha UM PYHKLUUU NN NnepeMeHHoN B Koge nporpammbl.
2. Haxartb NMKM Ha nms yHKUMM nnu nepeMeHHoMN.
3. B oTKpbIBLIEMCHA KOHTEKCTHOM MEHI0 BbibpaTh NyHKT MNepeiTn K 06 bLABNEHMIO.
18 functio

EIII MNepermeHoBaTh

12 end_functio |-E| MNepeiT K 06BABAEHWID

—E [NepelTin K MeCTy MCNONL30BaHWA 2
|E] Konupoeats
fﬁ BcraButh

BoipezaTts

PucyHok 3.103

[lna nepexoaa K MECTY MCMOMNb30BaHNSA:
1. YcTaHOBUTb Kypcop Ha UMs oYHKLUMMW UN NepeMEHHO B kofe NporpaMMbl.

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

3. B OTKpbIBLUEMCS KOHTEKCTHOM MEHI0 BbIGpaTh NykT MeperdTH K MecTy MCnonb3oBaHus.
OTKpoeTCs CNUCOK MECT, B KOTOPbIX UCMOSb3YeTcs BblbpaHHas nepeMeHHas unm yHKLmuS.

Cxema® | Pegaxrop dryHkumn "function1”

1 function functionl: udint; //wmA OyHKUMK W TUN [aHHBIX BeIXOAA

loca @ Konuposatb

nepeMeHHaA C TUNOM AaHHbIX real M Ha4anbHeM 3Havenuem 13.3

2 var_input //obuABneHue BXOAHBIX MepeMeHHbLIX

3 inpy c Tunom aadHex bool

4 end var ED  Mepeumenosats r

5 ‘—EI MNepeidTh kK MeCTY MCNONb30BaHNA » | functionl := bool to udint(inputVariable);
6 var /[fof

7

3

end_var fﬁ BcraeuTe

(=]

Bbipezats

functio

s @

12 end_function

PucyHok 3.104

4. Haxartb JIKM Ha BbIOpaHHOE MeCTO ncnonb3oBaHus. Kypcop nepemecTuTcs Ha CTPOKY, B KOTOPOW
NCNONb3yeTcs PYHKUNS NN NepemMeHHas.

NepenmeHoBaHWe nepeMeHHOU UNKU pyHKLUN

Ona ypobHo paboTel C  uMeHaMu (PYHKUMW W NEepeMEeHHbIX AOCTYMNHO  LEeHTpanu3oBaHHOe
nepevMmeHoBaHue.

[nsa nepeumeHoBaHuA cnegyer:
1. YcTaHoBUTbL Kypcop Ha MMS PYHKLMKN U NepeMeHHON B Koae NporpamMmb.
2. Haxatb MKM Ha nms yHKUuMmM nu nepemMeHHoMN.

3. B OTKpbIBLLEMCA KOHTEKCTHOM MEHIO Bbl6paTb NYHKT nepeMMeHOBaTb. Nms BblOENNTCA 3€N1EHbIM
BO BCeX MecCTax UCMoJ1ib30BaHUA.
10
11 functionl := bool_to_udint(i

12 functionl := bool_to_udint(i ‘EI, lNepeumeHoBaTh
13 59 Mepeiiv k 06vsiBAEHNIO
14 end_function = .
-El MNepeiTh K MecTy WCNOAbL30EAHWA »
[E] Konupoeatb
Iffj BcraButh
Boipezate

PucyHok 3.105

4. BsecTn HOBOE UMS nepemeHHon B o6nacTtu obbsaBneHus nepeMeHHbIX.

Cxema* | PegakTtop dyHKUmK "function1”

1 function functionl: udint; //wumA QyHKUMM M TN JadHHBIX BoXO4a

2 var_input //ofbRBEnerne BXOAHLIX MNepeMeHHbIX

3 inputl : bool; //exopHas nepemenHas ¢ TunoMm gaHHex bool

4 in2 : bool; //BxomHaA nepemenHaA c TunoM AaHHbex bool

5 end_var

7 var //obbABneHue NOKansHuX NepeMeHHbIX

8 localVariable : real := 13.3; //nokancHasa nNepeMeHHaA C TWUNOM JaHHBX real WM HaYaneHoM SHaqedwewm 13.3
9 end_var

1e

11 functionl := bool_to_udint(inputl);

12 functionl := bool_to_udint(in2);

13

14 end_function
PucyHok 3.106

5. [lepemMecTuTb Kypcop Ha OpYrylo CTPOKY B peaakTope yHKUMiA. NepeMeHHasn GyaeT
nepenMeHoBaHa BO BCEX MECTaX UCMOSIb30BaHWs.
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3 BasoBble cBeaeHus

Cnuncok ownbokK

B obnactn oTtobpaxeHus owmnbok copmupyetrcss Tabnuua C OnucaHMemM U pPacnofioXeHWEM OLUMOOK,
JOnyLLeHHbIX B koge. [nsi nepexoga B MecTo owuvbku criegyeT aBaxpabl Haxartb JIKM no crpoke ¢
OLLNBKON.

Bee pokymentsl = (@) 213 2 owmbok

Owwnbka Ctpoka Cronbey [oKyMeHT
MepemerHan Variable He o6baBNEHa 10 32 function1
HesepHele aprymeHTsl dyHkUMK bool_to_udint 10 18 function1

PucyHok 3.107

3.13 Co3pnaHue pyHKUMOHaNbHOro 6rnoka Ha sisbike ST

Insa npubopos nuHeek npudopos MP100, MP102, NMP200, MNMP103, NMP205 n UMM120 gocTtynHo co3aaHue
nonb30BaTenbCKMX (PYHKUMOHANbHbIX 610KOB Ha A3blke ST.

Co3gaHue pyHKUMOHANbHOro 6noka
[nsa cosgaHusa yHKunMoHansHoro 6rioka cnenyer:

1. Bbibpatb Ha naHenun nHCTpymeHToB Co3aath hyHKUMOHaNbHbIA 6noK Ha ST . OTkpoeTcs
BKragka “Pegaktop dyHKUMoHansHoro 6rnoka”.

Cxema® | PepgakTop yHKUMOHaNbHOro bnoka "functionblock1” X
1 function_block functionblockl //uma @yHkumonansHoro Gnoka.

2

3.// Npumep dyHkuuoHansHoro Onoka Ha ST, KOTOpbIA ABNAETCA CHETYMKOM M WCNONbB3YETCA ANA NPAMOro CYeTa.
4 // OnepauMa «npaMoil CHYeT» BLIMONHAETCA No nepeaHemy (QpoHTY umMnynkca Ha eBxoge «U»n,
5// 4To yBenuuMeaeT 3IHAYEHME BHLIXOAHOrO CUrHana «Q».

6:// Npu nocTynneuun Ha Bxon Res noruveckoin «1», BeXOA cYeTHMKa «Q» ycTaHaBNMBAeTCA B 3HAYeHUe BX0A3
7

8 var_input //obvaenedue BXOAHBIX NEPEMEHHLIX

9 U : bool; //exognasa nepemenHas ¢ TUNOM AadHeix bool

168 Res : bool; //exopnasa nepemenHas ¢ TUNOM AadHeix bool

11 N : udint; //exogxasa nepeMenHas ANS SHa4YeHWA Cc4eT4uka nocne cbpoca

12 end_var

13

14 var_output //obvaeneHue BLIXOAHBEIX NepeMeHHBIX

15 Q : udint; //ewxogHana nepemenHas ¢ Tunom AadHex udint

16 end_var

17

18 var //obbAaBnenue nNokKankHeX NepemMeHHbIX

19 CounterValue : udint; //nepemenHas AnA Tekywero 2HaYeHUA CYETHMKA

20 RTrig : bool; //nepemennan ana onpegenewuna nepegHero $poHTa Ha Bxoge «U»n
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 nokymeHTsl v @ 0 Ownbok

Owwmbka Crpoka Cronbeu [okymeHt

PucyHok 3.108

NMPUMEYAHUE
|I| Mo ymonyaHuio nepeble TpuALaTh NATb CTPOK peAakTopa 3anofHeHb! WabrnoHOM (yHKUMK.
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3 BbasoBble cBeaeHus

3afaTb UMs (PyHKLUMOHanbHoro 6rioka B NepBoi CTPOKe peaakTopa.

3apaTb HeobxoaMMOoe KONMMYEeCTBO BXOAHLIX NePeMeEHHbIX B 6rioke 06bsABNEeHNS BXOOQHbIX
nepemMeHHbIX (var_input).

3apatb He06x0aAMMOE KONMMYECTBO BbIXOAHBLIX MEPEMEHHbIX B Brioke 0ObsABNEHNsSI BXOAHbIX
nepemeHHbIx (var_output).

3apatb Heo6Xx0AMMOE KONMYECTBO JIOKasbHbIX NEpeMEHHbIX B 6rioke 0GbsABNEHNUS NoKanbHbIX
nepemeHHbIX (var).

PaspaboTatb anropntm paboTbl yHKLMOHANBHOrO 6roka 1 B COOTBETCTBUMN C CUHTAKCUCOM
a3blka ST.

NMPUMEYAHUE
|I| MogpobHee cm. A3bik nporpammupoBaHus ST 12.

MepenTtn Bo Bkagky Cxema mnnu 3akpbiTh BKNaaky PegakTtop hyHKLUMOHaNbLHOro 6noka.
DyYHKLMOHaNbHBIN 610K COXPaHUTCA aBTOMAaTUYECKM.

BbibpaTtb pazgen ®PyHKUMOHanbHble 6noku Ha ST Ha NnaHen Bubnnoreka KOMNOHEHTOB 1
nepeHecTy yHKLIMIO Ha XOrICT NPOeKTa.

m‘{HKI.IHOHE.ﬂbeIe 6noku Ha "

ST
functionblockll
o o 88 £
s RES S
s N functionblock1  functionblock2
X oyuxkums

fb eyHkumoHanbHbIl 6ok
M Makpocel npoexta

T
fX' oynkumm Ha ST

o’ DOYHKLWOHANbHBIE GM0KK Ha ST

PucyHok 3.109
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3 BasoBble cBeaeHus

PepnakTop chyHKLUMOHanNbLHOro 6noka

Cxema* Pepnaktop dpyHKUMoHanbHoro 6noka "functionblock1” 1 x

function_block functionblockl //uma dyHkumoHnansHoro Bnoka.

2

31/ Npumep dyukumonansHoro Gnoka Ha ST, KOTOpLIA ABNAETCA CYETHYUKOM WM MCNONbL3YeTCA ANA NPAMOro cYeTa.
4{)// Onepauusa «nNpAMO CHeT» BLINONHAETCA Mo nepegHeMmy QpoHTy wMnynsca Ha Bxoge «Un,

5I// 4To yBenuumeaeT 3HaudeHue BuLIXOAHOro cUMrHana «Q».

/ Mpwu nocTynneuun Ha Bxoa Res norudeckoi «l1l», BbiXog cHeTHuka «Q» ycTaHaBnuBaeTCcA B 3HaqeHume Bxoga «N».

7

8 var_input //obuaBneHme BXOAHBIX MepeMeHHbIX

9 U : bool; //exogHas nepemMeHHasa € TWNOM AaHHbix bool
10 Res : bool; //eBxogHaa nepemeHHas C TUNoM AaHHbix bool
11 N : udint; //exogHasa nepemenHas ANA 3Ha4deHus c4eTquka nocne cbpoca
12 end_var

var_output //obuaBneHne BbIXOAHBIX MepeMeHHbIX
Q : udint; //ebixogHas nepemeHHas € TUNOM AaHHbix udint
end_var

18 var //obbABneHue nNoKanbHbIX MNepemMeHHbIX

19 CounterValue : udint; //nepemenHas AnA Tekywero 3HAYeHUA CHETHUKA
20 RTrig : bool; //nepemennans ans onpegenexusa nepegHero QpoHTa Ha exoge «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;
end_if

if not U and RTrig then
RTrig := false;

end_if

Q := CounterValue;

W W W
L

OB W N

end_function_block

2

I

Bce AOKyMeHTbI > @ 0 Owmbok

Owwubka Crpoka Cronbeu [lokymeHT

PucyHok 3.110

OneMeHTbl pegakTopa yHKUNK:
1. Homepa cTpoK — 3anonHseTcs aBToMaTU4eCcKm Mo KOnM4ecTBYy HanMcaHHbIX CTPOK Koaa.
2. PepakTop koAa — obnacTb pegakTMpoBaHus koga ¢ (oyHKLUMEN NOACBETKM CUHTaKCKCa.
3. Cnucok owmbok — obnactb oTobpaxeHns oLLIMBOK.

s | |MIPUMEYAHUE

L AHanorMyHo pegakTopy yHKLUMM peaakTop PyHKLUMOHaNbHOro 6roka nogaepxuBaet yHKUmMn
CHUMNETOB , OTCNEXNBAHNA MecTa 06bABNEHMS 1 UCMONb30BaHWS , NePENMEHOBAHNA U
OTCINEXMBaHUA OLLIMOOK .

MUcnonb3oBaHusi ogHOro beHKLIMOHaanOFO 6noka B Apyrom

Ok3eMnnsapbl PyHKUMOHANbLHOro 6noka mMoryt 6biTb 06bABNEHbI B APYromM YHKLMOHanbHOM Onoke, a
MMeHHO B 06nacTy ob6bABNEHMS NoKanbHbIX NEPEMEHHBIX B criegytolem dopmare:

[kpaTKOe o06Go3HayeHue pyHKUMOHANLHOro 6nokal: [umsa ¢yHKUMOHaNLHOro 6rokKa,
Mcnonb3yemMoro B nporpamme];

Ona obpalleHnsa K BXOOHbIM U BbIXOAHbIM NEepeMeHHbIM (PyHKUMOHanNbHoOro 6rnoka M3BHe Heobxooumo
yKasaTb UMs 3k3emnnsipa yHKLMOHANbHOIO 610K 1 UMSA NepeMEHHON B cneayowem gopmare:

[kpaTkoe 0603HauyeHUne hbyHKLUMOHaNbLHOro 6nokal.[umsa nepemeHHom]
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3 BbasoBble cBeaeHus

SEASESHS)

Cxema* | Pepaktop dyHKUMOHaNeHoro 6noka "fbl" | PepakTop dyHKuMoHansHoro 6noka "fb2"

1 function_block fb2

2

3 var_input //obuAaBneHue BXOAHBIX NEpeMEHHLIX

4 In2:udint;

5 end var

7 var_output //obwABneHne BHIXOAHLIX NMepeMeHHBIX
8 Out2:udint;

9 end var
10

11 var//obvABneHne nokanbHLX NepeMeHHLIX

12 fbl:fbl; //obwaAaenenve skzemnnapa QyHkumonanwHoro Bnoka Tbl
13 end_var

14

15 fbl.Inl:=2;

16 fb1(); //ewzoe QyHkumonansHoro 6Gnoka fbil

17 Out2:=fb1.0utl;

18

[¥s]

end_function_block

PucyHok 3.111

NPEAYNPEXOEHUE
OO6bsaBnATh 3Kk3eMNNApP PYHKUMOHANbLHOro 6r1oka B Tene yHKUUN Henb3s.

NMPEAYNPEXOEHUE
B cdyHkumoHanbHom Grioke Ha ST MakcMaribHasi BIIOXXEHHOCTb GrOKOB — He Goree 8.

NPEAYNPEXOEHWE
DyHKUMOHanbHbIe 6rokn Ha ST He nogaepxuBatoT nepemMeHHble Tuna RETAIN.

NPEAYNPEXOEHUE
PyHKUMOHanbHble 6rokn Ha ST pesepBupytoT MecTo B namaTy M3Y nocne nx gobaeneHus B
OnbnmoTeky NpoekTa, He3aBMCMMO OT TOTO UCMOJNb3YHOTCH OHW B MPOEKTE UITN HET.
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4 Hactpovika npnbopa

4 HacTtpouka npubopa

YT106bl OTKPLITH OKHO HAacTpoek Npubopa, cneayeT HaxaTb Ha KHOMKY |;| Ha NaHenu MHCTPYMEHTOB UMK
BbIOpaTh B rnaBHOM MeHto Mpubop — HacTpownka npubopa.

Hactpoiika npuBopa - O X

SkpaH
Yacu
—} MuTepdeict
—]-RS485, Cnet 1, Slave
Cam, 16
Mamynu paclumpetua
—|- Bxoowl
(+} Aranoroseie
(+}- duckpeThele
= Beoxops: l5c Tposie o TCY TCTE
[+}- [NnckpeThbie

Mpouwrate 3akpeiTe

PucyHok 4.1
B neBon 4yactn okHa HacTpoek npnbopa cogepknTcsa Aepeso € pasgenamu:
+ OkpaH 4.1;
* Yachl 4.2;

* WHTtepdoeiicbl 4.3.1;
*  Mogynun pacwupeHns 4.4;
Bxoap! 1 Bbixoabl 4.5.

NMPUMEYAHUE
lII MepeyeHb pasgenoB MOXET OTNMYATLCS Arst pa3HbIX MoAenern npnbdopos.

B npaBoi 4acTn okHa HacTpoek NpMbopa oToBpaXxalTCcs HaCTPOWKKN BbIBpaHHOro pasgena.

Bce ycTaHOBNeHHble HACTPOViKM AN Nnpubopa, 3a UCKMYEHNEM YaCcoB, COXPaHAITCS BMECTE C NPOEKTOM.
Hactpowiku npubopa He TpebytoT nogkntoveHns npudopa.

HacTtpowku ana npu6opos NP103 n NMP193
Onsa npubopos MP103 n NP193 okHO HacTpoek npubopa NMeeT Apyron nHTepdenc u cogeput donbLue
pasaenos. [apameTpbl B NpaBoi YacTu OkHa oTobpaatoTcsi B TabrnMyHoOM Buae.

B neBow 4acT okHa HacTpoek npubopa B AepeBe MOMUMO OCHOBHbIX Fpynn AOCTYMHbl AOMONHUTENbHO
HaCTPOMKMU:

* Ethernet4.3.1.2;
* TopkntoyeHune kK OwenCloud 4.7;
* [Maponsb 4.6;
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HacTpoika npubopa

L ucKpeTHEIE BXODE
LWCKpETHEIE BBIXOOE!
WMroukaums

(+} Modbus Slave
UNM CLOUD
HacTpoiikn nopta RS-485
Apue HacTpodxr oTcyTeTs)
CocToRtuwe Gatapen

[+} CeTesbie HRCTPORKK
Cratyc npubopa

MNaponk

Uachl

Maomynu pacluMpeHA

- a X

JBKPLITE

PucyHok 4.2

4.1 JkpaH

HacTpoku akpaHa AOCTYNHbI TOMNbKO Ans npnbopos ¢ ancnneem.

Hactpoiika npuGoepa

=} MNpwdop

MNopcseTka sKpaHa: ArmveHa A c -

ackHl
—}- MuTeppeiica
—|-RS485, Cnot 1, Slave
Cam, 16
Momynu pacwwpetna

ApkocTs:

KoHTpacT:

—I- Bxxoow
(4} AHanoroBLie
(+} dwckpeTHelE
—|- Beixoas
[+ OuckpeTHels

Mpouwrate

3akphiTe

PucyHok 4.3

MepeyeHb NapaMeTpoB 3aBUCKT OT TUNa npudopa.

MoacBeTtka dKpaHa — B BbinagawwiemMm MeHH MOXHO Bbl6paTb AONNTENbHOCTb pa60TbI NnoACBETKMN C

MOMEHTa NocrneaHero AeicTBMS Nnonb3oBaTens.
ApKOCTb — HacTpoKKa ApKocTu 3kpaHa, ot 0 go 100 %.

KoHTpacT — HacTpolika KOHTpacTHOCTM oTobpaxaembix cumeonos, ot 0 4o 100 %.

KHonka MpouutaTb UCMONb3yeTcs Ofs8 CUUTbIBAHUSA TEKYLIMX HACTPOEK 3KpaHa W3 MNOAKMHYEHHOro

npubopa.
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4.2 Yachl

B pasgene Yacbl HacTpamBaloTCsi Yackl peanbHOro BpemeHu npubopa. HacTpoiku yacoB peanbHOro
BpemeHu TpebytoTcs ans paboTbl CUCTEMHBIX NepeMeHHbIX U OB nporpammel.

Hacrpoiika npuBopa - O X

—} MNpwuBop [ara v spema

BKDET Oata: (05.03.2019 Bpema: (11:27.26 =

I
—} Mnrepdeiics
—|-R5485, Cnor 1, Slave
Cam, 18 Koppexunn

CHHAPOHUIZUMA © KOMITEHTEROM 3anmcath

Moy nW paciumMpenmua OmnoHeHne: 0 cet/Mec Janncats
—|- Bxonw

(+} Aranoroseie

[+ [wckpeTHble
—| Beiogs

[+ OuckpeTbie

MpouwTate 3aKpLITE

PucyHok 4.4
Hdata v Bpems
,El,aTa M BpeMsa 3a4al0TCA B COOTBETCTBYHOLLUMX MONAX.

Ons CUHXPOHM3aLUMnM 4acoB peasyibHOro BpeMeHUu rlpM60pa ¢ vacamm K cnegyetr OTMETUTb ralnoYky
CVIHXpOHVI3aL|VI$I C KOMMNbOTEPOM — NOoJid HOatan BpeMﬂ CTaHYT HEaKTUBHbI.

Lata v spemn

Oara: (05032015 - Bperan: |11:28:43 =

EI-"IHXDOHI-’TSELI.I-"I.H C KOMNBOTERDM 3aNKCaTh

PucyHok 4.5

UTtoObl 3apaTb HOBble 3HAYeHMs Ofsl YacOB peanbHOro BpeMeHu npubopa, cnegyetr HaxaTb KHOMKY
3anucartb.

Koppekuus

Mone OTKNOHEHMe CNyXWUT ANS yKasaHWs MOrpeLlHOCT Xoda 4YacoB peasibHOro BpeMeHW npubopa B
cekyHaax. Ecnu yacbl peanbHoro BpemeHn npubopa crewar, To 3Ha4YeHUe YKasbiBaeTCs CO 3HAaKOM MUHYC.
Koppekuus Ha yka3aHHYH BEMUYNHY NPOUCXOANT PaBHOMEPHO B TeYeHne MecsaLa.

Koppekina

OmcnoHeHre: 0 cewmec Janucate

PucyHok 4.6

YT106bl 3ag0aTb HOBOE 3HAYEeHWEe KOpPPEeKUMU ANs 4acoB pearibHOro BpemeHu npubopa, cregyeT HaxaTb
KHOMKy 3anucarthb.

KHonka MpouutaTb ucnonb3yetcs Ofisi CYUTLIBAHMS TEKYLLUMX HACTPOEK YacoB pearilbHOro BPeMEHU u3
NoAKIoYeHHoro npuéopa.
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Hactpownkn gna npubopoB Ha HoBou nnatdopme

NMPUMEYAHUE

[i]

Cnmncok npnbopos Ha HoBor nnatdopme cM. B pasaerne O nporpamme 1.

OKHO HacTpoMKM 4acoB Ans NpMOOpOB Ha HOBOW MnaTdopmMe UMeeT ApPYron MHTepdenc U He MMeeT
KOoppeKkuun BpemeHnun (npubopbl annapaTHO TovHee). Hactporika uvacoBoro nosica Tpebyetca ans
KOPPEKTHOro 0TOBpaxeHNs MeCTHOro BpeMeHU, Tak Kak B npubope 3HayeHne BpeMeHU XpaHuTcsa B BUAE

cpegHero BpemeHu Mo [puHBuyy (GMT).

KOMMNbIOTEpa CUHXPOHU3UPYET Yachl peanbHoro Bpemenu npusopa ¢ Yyacamu MK.

BkrnitoueHune napameTtpa YcTaHOBUTbL 4acoBOM MOSIC

HacTpoika nprbopa

=t Mpwsop
Noruka
[HCKPETHEIS EXDALI
= [IWCKPETHBIE BRIXOALI
BezonacHoe COCTORHKE
lNonkz0BaTeNLCKWE CBETOMNT
= Modbus Slave
Mpaea ynanéHHoro focTy!
HacTpoiikn nopra RS-485
Apxue
—- CeTeBbhe HACTPORKK
Hactporiku Ethernet
HacTpoiiku nonknueHua
—+-Hackl peankHoro BpeMeHi
lNeperMeHHele 0atsl u Bper
Batapen
CraTyc npusopa
[Mapone
Momynu paclumpeHus

[aTa v Bpemsa

17 N2 99 16
Oata: 7032022 Bpema:

YCTaHOBUTE naty W BperAa KOMNbHOTERS

YacoBo@ noAc

YCTaHOBMTE YACOBOA NOAC KOMNBHTERE

3anucate MpouuTtats

LI

3aKpeTb

4.3 ObMeH no cetu

* WHTepdpericbl 4.3.1;
* Modbus 4.3.2

4.3.1 UnuTepdencsl

PucyHok 4.7

B pasgene WHTepdhbencbl HacTpavBaloTcs napameTpbl UHTEPENCOB CBHA3M

yCTpOWMCTBaMM B CETU.

JocTynHbl cnegytoLine nHTepenchbi:

« RS-4854.3.1.1;
« Ethernet4.3.1.2.

NHTepdelickl cBA3m pabdoTtatoT no npotokony Modbus 4.3.2.1.

[HobaButb nHTepdenc

npubopa € Apyrumu

YTto6bl 0baBunThL MHTEPMENC CBA3N, cneayeT HaxaTtb NKM Ha pasgen UHTepdenchbl B fepeBe HACTPOEK U
BblOpaTh [Jo6aBUTb MHTepdenc.
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WHTepgeticm

Moy | JobaenTe uHTepdeic k R5-485
—} Bxopsl

(+}- AHanoroBbiE

+}- [uckpethbie
—}- Boieonn

#}- Ouckpethbie

PucyHok 4.8

UHTepderic 6ynet gobaeneH B epeBO C NapameTpamm no ymonyaHuio. MiMa nHTepderica cocTouT r3
HOMepa 3aHMMaeMoro B Npubope crnoTa u pexuma nHtepdenca.

—| MHTepgeich
—|- R5485, Cnat 1, Slave

PucyHok 4.9
Konnyectso nHTepdencos cBa3mn ansg npmbopa He MOXET NpeBbILLAaThL KONMYECTBO COTOB B Npmbope.

3ameHalypaneHue uHtepdenca

[nsa 3ameHbl UnNn yaaneHus nHtepdgeinca cnenyet Haxatb NKM Ha nmsa nHTepderica B aepeBe HacTpoek 1
BblOpaTb HeobxoaMmoe aencTeme.

=] pusop:

WHTepdeitch
—|-R5485, Cpor ™™ -
Cam 18 & JameruTe nHTepdeiic k

Mogyni pacimp ¥aanute uHTepdeic
—|- Bxonw

+}- AHanorosbie

+}- [wcKpeTHbIE
—|- Beixonw

+}- [wcKpeTHbIE
PucyHok 4.10
4.3.1.1 RS-485

MapameTpbl MHTEphenca

Ona nameHeHns napameTpoB MHTepdelica ero cnegyet BolbpaTb B AepeBe HacTpoek. B npasoi yactu
OKHa HacTpoek npubopa oTobpasdaTca napameTpbl MHTEpdenca.
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HacTpoiika npuBopa - O X
=} Mpuop Monyaynnekcksiid veTepdelic nepeaayu AaHHLX. AnuHa AuHkd a0 1200 M (Gez noeTopuTensil), MOXHO NOSKMKUKTE 40 16
Frpan YCTPOWACTE,
Yacu
=} Mnwrepceiice @} Coenate no ymondatmm E|.I, 2EBONCKWE HBCTPORKK
Cam, 16 Tun uHTEpPeiica: R5-485
Momynm pacmpetna Homep cnota: 1 -
—I- Bxxoow Pexm: | Slave -
(+}- AxanoroBie Toaam
+}- IuckpeTHeie
- P Cropocte: | 115200 -
—I- Beixoasl
+} IuckpeTbie YemocTs: | Het -
Yacno crongut; 1 -
Butbl garHen: 8 -
10
KonraeHTapuii:
MpounTaTe 33KpLITE

PucyHok 4.11

Homep cnota onpegensieT kakow cnot npubopa 3aHMMaeT NHTepdeic.

Pexxnmbl nHTepdenica:

+ Slave 4.3.2.3 — npubop aBnsieTca BeAOMbIM, 3HAa4YEHUS KOTOPOro OnpaLlMBatoTCs ApYrum
YCTPOMCTBOM.
* Master 4.3.2.2 — npnbop cuntbiBaeT 1 3anNMCbiBaeT 3Ha4YEHNSI B€OOMbIX YCTPOWCTB, NOAKMOYEHHbIX

no nHTepdency ceasu.

KHonka I'E‘::) CAenaTb NO yMONMYaHUIO — COXPaHSIET BBeAEHHbIE B MOMS AaHHbIe Kak mapameTpbl no
YMON4aHuio.

KHonka EI'L3aBo.qcxue HacTPOWKM — oTobpaXkaeT B NOMsiXx BBOAA 3aBOACKME HACTPOMKW ANsi MOAENM
NOAKIMOYEHHOro npubopa.

OcTtanbHble napaMeTpbl BBOAATCA B COOTBETCTBMM C  3ajadamy  NPOeKTa U TeXHUYECKUMM
XapakTepmucTukaMm Apyrnx yCTPOMCTB B CETU.

NMPUMEYAHUE
MapameTpebl «[poTokon» un «HTepBan mexay 3anpocamMmy» akTUBHbI TONbKO B pexxume Master.
KHonka MpouynTaTh CUMThIBAET TEKYLLME NapaMeTpbl NOAKMYEHHOro npubopa.

Mocne 3apgaHuns napameTpoB MHTepderica crieqyeT HaxaTb KHOMKY 3akpbITb. [lapameTpbl BCTynakT B
cuny nocne nepesarpysku npubopa no NMTaHWIO UK NOCHE 3arpy3ku nporpammel B npnbop.

MapameTpbl MHTEepdenca ana npubopoB Ha HOBOW nnaTtdgopme

NMPUMEYAHUE
|I| Cnmncok npnbopos Ha HoBor nNnatdopme cM. B pasaerne O nporpamme 1.
Onsa npubopos Ha HoBoOM NnaTopme napameTpbl UHTEpdenca HaxoaaTca B pasaene Hactponku nopra
RS-485 B gepeBe HacTpoek. B npaBor 4yacTu OkHa HacTpoek npubopa oTobpakatoTcsi napameTpbl
nHTepdenca. OKHO HAaCTPOEK UMEET BN KaK Ha PUCYHKE HUXE.
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Hactpolika npubopa

—I DAL D
LncKpeTHbIii pe Mma 3HaueHne MNepemeHHan
AHanoroeklii pe Pexum COM-nopTa R5485 < He BulbpaHa >
—-Bxon 6 Cropocte COM-nopTta 9600 < He eeibpaHa >
[HMCKPETHLIA pe Pasmep AaHHEX 8 But < He BeibpanHa >
AHANOrOBLIA pe Kon. cton-6utos 1 cton < He BoibpaHa >
MzMepeHtble 3HaYeHus KoHTpone WéTHOCTK Het < He euibpaxa >
—-Modbus Slave RSDL 0 < He Bul6paHa >
[Npaea yaaneHHoro Aoc
OwenCloud
HacTpoiiku nopra RS-485
Apxue

—}- CeTeBble HACTPOIKN
HacTpoiiku Ethernet
HacTpoiikun nogknouer

“ack! peansHOro BperMeHn
Barapen
Cratyc npuGopa

Mapons

Yackl

Pexum COM-nopTa
Modbus permctp: 520

Monynu pacLumpeHus ~

3akKpeb
L] »

PucyHok 4.12

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

4.3.1.2 Ethernet

Hactponiku Ethernet goctynHel Tonebko ana NP103 B meHio Hactpouku Ethernet B pasnene CeteBble
HaCTPOWKM JepeBa HACTPOEK.

HacTpoiika npubopa — O X
—} Bxon 5
* Wrag 3HaueHne MepemeHHan
[ WCKpPETHBIA THN

Tekywwit IP agpec < He BelfpaHa >

=} Bxon &

Texywan macka nogcem
LuckpeTHbi THN

< HE BoIBpaHa >

Tewywwmit IF agpec wmnosa < HE BoIBpaHa >

Wamepentbie shauequn float

. DMS cepeep 1 0.0.0.0 < He BelbpaHa >
—| AHENOTOBLIE BIXOMb!
DMS cepeep 2 0.00.0 < He BelfpaHa >
—|- Kokgeurypauua
- : YeTaHoeuTs |P agpec 102110 < He BelfpaHa >
b0
B 2 YeTaHoBMTE Macky Noacem 2556.255.0.0 < HE BoIBpaHa >
biXCa
Yetanoeuts |P agpec wniosa 10211 < HE BoIBpaHa >
PopMupyemuie shauetnn float
Pexaama DHCP Beikn. < He BelbpaHa >
—}-Modbus Slave
MNpaea yoanéknoro poctyna 1z Owen Cloud
UMM CLOUD
Hactpoitkn nopra RS-485
Apuwe

CocTontue Gatapen
—|- CeTeBble HACTPOMKIA
Texyuwin IP appec

MuHumaneHoe sHadeHue: 0.0.0.0
MakcumansHoe sHavenwe: 255,255 255 255
Modbus peructp: 26

HacTpoiiku Ethernet
Hactpoiku noaxnicuenmn k Owen Cloud
Craryc npwbopa
Maponk
Yack

3aKphITh
Momynu pacw1peHHA -

PucyHok 4.13

B okHe HacTpoek oToBpaxaloTcs TekylLlue ceTeBble napaMeTpa npubopa, a Takke 3a0alTcs HOBbIE.

Mocne 3anncu HacTpoek ¢ HoBbIM IP-agpecom npubop crieayert nepesarpy3nTb.
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NPUMEYAHUE
EI Mocne 3apgaHusa Hooro IP-agpeca npnbopy notepsietca coeanHenume c MK, ns HoBoro
CcoeguHeHUs Hy>HO yKasaTb HOBbIN IP-agpec (cm. HacTpornka nopta n nogkntoveHne npubopa 3.6).

4.3.2 Modbus

» Pabota no npotokony Modbus 4.3.2.1;
¢ Pexum Master 4.3.2.2;
e Pexwum Slave 4.3.2.3.

4.3.2.1 Pa6ota no npotokony Modbus

Oo6Lwure cBegeHus

NHTepdelickl cBAsm paboTtatot no npotokonam Modbus-RTU (Master/Slave) nnu Modbus-ASCII (Master/
Slave).

Onsa opraHmsauum obmeHa OaHHbIMKM B CeTUM 4epe3 uHTepdenc cBsA3M Heobxogum Mactep cetn —
yCcTponcTBo B pexunme Master. OcHoBHast hyHKUMs MacTepa cetn — MHMUMMPOBaTb OOMEH AaHHbBIMMU.

Ha nuHun cessm L00MnycKaeTcAa Hann4yne TorbKo O4HOro yCTpOVICTBa B pexunwve Master.

NMPUMEYAHUE
m MpwnGopsbl MP110 n NP114 moryT paboTaTb TONMbKO B pexume Slave, ecrniv K HUM NOAKMYeH Moayb
OcobeHHOCTH paboThbl B pexxume Master

MP-MN485.
Ecnn npubop pabotaet B pexvume Master, To 4nsg MUHUMU3AUUN BPEMEHMW NMOMYYEHNUst OaHHbBIX CO BCEX
YCTPOWCTB pekoMeHayeTCs:

* ©CIM OfHO MIN HECKOMbKO Slave-yCTponCTB He MOAKMIOYEHbI UM HEQOCTYMHbI, TO PEKOMEHOYEeTCA
npenycMoTpeTb B NporpaMme G6riokKMpOBKY Onpoca 3TUX YCTPOWCTB MITM COKPaTUTb 40 MUHUMYMA
napametp « TanmayT oTBeTa» 4118 3TUX YCTPOWCTB. B npoTMBHOM criyyae Bpemsi onpoca byaer
pacTy NPOMNOpPLMOHanbHO KONMYECTBY HEMOAKMIOYEHHbBIX YCTPOWCTB U BENMYUHE YCTAHOBMEHHOIO
napameTpa «TarmayT oTBeTa» A1 3TUX YCTPOWCTB;

* BO BpeMs YCTaHOBKM NapameTpa «VIHTepBan Mexay 3anpocamu» criegyeT y4uTbiBaTb KONMMYECTBO
Slave-ycTpoiicTB 1 obLlee KonM4ecTBo 3anpocoB. Ecnn Bpems 06paboTkm Bcex 3anpocoB
3aHMMaeT 6onbluUe BpeMeHW, YeM YyCTaHOBIEHO napameTpoM «HTepBan mexay 3anpocamuy, To
OaHHbIV NnapameTp ByaeT UrHopupoBaTbCs.

OWEN Logic gonyckaet 3anporpammupoBaTb onpoc Ao 16 ycTponcTB nMo ogHOMY MHTepdency cBasu.
Kaxxgoe ycTponcTBO noadepkuBaeT A0 256 nepemeHHbIX. [lonyckaeTcsi MCMNofb30OBaHWE OOWMHAKOBbIX
a[pecoB N UMEH NEPEMEHHbIX A8 KaXA0ro yCTPOnCTBa.

KonuyectBO MHTEpchencoB cBA3N

KonunyectBo MHTepdericoB cBa3n npnbopa 3aBUCUT OT KONMYECTBO CIIOTOB MogkntodeHus. Ecnv npnbop
nopaepxusaetr paboTy OO0 ABYX WMHTepdencoB CBA3N, TO MX MOXHO HAcTpouTb Ha paboTy B OBYX
HEe3aBUCUMMbIX CETSIX.

Oco6eHHOCTH HacTpouku npndopos ¢ nnartoun MNP-UM485

Ecrm npmbop c ycraHoeneHHonm nnaton [MP-UIM485 HacTtpoeH Ha pabory B pexume Master, T0
peKoMeHOYeTCs MOAKMOYNTL MOATSArMBAKOLME PEe3UCTOPbl NNMHMI CBSI3M A 1 B ¢ nmomoLlblo yCTaHOBKM
nepembliek Ha nnate [MP-UM485. [nsa pexuma Slave pekoMeHOYyeTCcs OTKIIHYEeHME NoATArMBaoLLMX
pe3ncTopoB.

MoaTsrmBatoLime pe3ncTopbl YCTaHABMMBAKTCA AN 3adaHus OnpeferieHHOro COCTOSIHWUSA FIMHUIA CBA3M,
Korga B CeTU HeT nepefadvn. Pe3nctopbl ycTaHaBnNuBAKTCA B OOHOM MeECTe CEeTW, Kak npasBwuro, Bosfe
npubopa B pexume Master.

CraHpapTHble Koabl owmnbok Modbus

* 01 — npuHATLIN Kog PYHKUUKN HE MOXET ObITb 0bpaboTan;
* 02 — agpec AaHHbIX, yKasaHHbIN B 3anpoce, HedOoCTYyMNeH;
+ 03 — 3HauveHue B nore AaHHbIX 3anpoca, BNAETCs HeA0NyCTUMOW BEMUYMHOMN.
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®DYHKUMM N 06NnacTu faHHbIX

Mpu 3anpoce Master obpaluaercst k ogHoM M3 obnacten namaTu Slave ¢ NoMoLLbo yHKunK. O6nacTtb
namsATU XapakTePU3YeETCS TUMOM XPaHSLLMXCA B HEW 3HAYEHUI (OUTLI/perncTpel) U TMMNOM AocTyna (TONbKO
yTeHme/dTeHne 1 3annch).

Tabnuua 4.1 — O6nactu gaHHbIX npotokona Modbus

O6nacTb AaHHbIX O6o03HavyeHune Tun paHHbIX Tun pocTtyna
Coils (Peructpbl donaros) 0x bynesbin YUTteHune/3anucb
Discrete Inputs (dnckpeTHble 1x Bbynesbin TonbKo YTeHue
BX0abl)
Input Registers (Peructpbl BBOAA) 3x LlenouncneHHbin Tonbko YTeHne
Holding Registers (Pernctpbi 4x LienouncneHHbin YTteHne/3anunco
XpaHeHwus)

Kaxpgass obnactb namsaTy COCTOMT U3 ONPedesieHHOro (3aBUCHALLEr0 OT KOHKPETHOTO YCTPOWCTBA)
KonnyectBa sdeek. Kaxgasa sadvenka umeeT yHUKanbHbIM agpec. [na KoHuUrypupyembix YCTPOWCTB
npou3BoanTeNb NPELOCTaBNSAET KApPTy PErMcTpPoB, B KOTOPOW COAEPXUTCS MHCpOpMaLUmsi O COOTBETCTBUM
napameTpoB yCTPOWCTBa U MX agpecos. [Ans nporpaMMmpyembiX YCTPOWCTB Morb3oBaTernb hopMupyeT
Takyld KapTy CamMOCTOATENbHO C MOMOLLbI cpedbl nporpammupoBaHus. CyllecTBYKOT YCTPOWCTBa, B
KOTOpPbIX coveTaroTcst 06a pacCMOTPEHHbIX CIyvas — Yy UX KapTbl PEMMCTPOB €CTb (PMKCUPOBAHHASA YacTb U
YacTb, KOTOPYIO NOMb30BaTENb MOXET AOMOMHWUTL B COOTBETCTBMU CO CBOEN 3aajen .

B HekoTOpbIX yCTpoWCTBax obnacTu nNamsiTu HanoXeHbl Opyr Ha apyra (Hanpumep, 0x u 4x) — T. e.
nonb3oBaTerib CMOXET obpalLaTbCs pasHbiMU PYHKUMSMU K OGHUM U TEM XKEe perncrpam.

dyHKUMA onpedenseT onepauuio (4TeHne/3annck) U obnacTe NamsTh, C KOTOPOW 3Ta onepauus Gyoet
npovsseneHa.

Tabnuua 4.2 — OcHoBHble PyHKUMKM npoTokona Modbus

Kop ¢yHkuun Umsa dpyHKkuun BbinonHsiemas komaHaa
1 (0x01) Read Coil Status UTeHne 3HaYeHN N3 HECKOIbKUX PerncTpoB drnaros
2 (0x02) Read Discrete Inputs |YTeHne 3Ha4eHUN N3 HECKOMNbKMX ANCKPETHbLIX BXOAOB
3 (0x03) Read Holding UTeHune 3Ha4YEeHNI N3 HECKOSTbKNX PEMMCTPOB XPaHEeHUs
Registers
4 (0x04) Read Input Registers | YTeHne 3Ha4eHUIN N3 HECKOMNBKMUX PErUCTPOB BBOAA
5 (0x05) Force Single Caoil 3anuck 3Ha4YeHus B oanH perncTp dnara
6 (0x06) Preset Single Register | 3anucb 3Ha4yeHUs B 0O4MH perucTp XpaHeHusi
15 (OxOF) Force Multiple Coils | 3anuck 3Ha4YeHWIA B HECKONBKO PErMcTpoB doniaroB
Preset Multiple 3anucb 3Ha4YeHWI B HECKOSBKO PErMCTPOB XpPaHEeHUS
16 (0x10) :
Registers

B pasnuuHbIXx AOKYMEHTax MOEHTUYHble 0603HaYeHWst MOryT MMETb pasHblii CMbICH B 3aBUCMMOCTM OT
KoHTekcTa. Hanpumep, npedmkc 0X 4acTo MCNOMb3YyKT Kak yKasaHue Ha LIeCTHaauaTepUYHyo cucTemy
cuncneHusl, NoaTomy B ogHom criydae 0x30 moxeT obosHayatb «30-m 6uT obrnactn namaTu coils», a B
apyrom — «agpec 30 B wecTtHaguatepuyHon (HEX) cucteme cuncneHmsay (Npy 3TOM AaHHbIN agpec MOXeT
OTHOCUTBLCS K NtoboK obnactn namaTn).

Onpoc Slave MOXeT ObiTb OAUHOYHBLIM UK rpynnoBbIM. [py ogunHOYHOM onpoce Master cumTbiBaeT
KaxabI U3 napamMmeTpoB Slave oTaenbHOM KOMaHOow.

Mpu rpynnoBom onpoce Master cunTbIBaeT 04HOM KOMaHAOM cpasy HeCKOrbKo NapameTpoB, YbW agpeca
B KapTe perucTpoB pacnorfioXeHbl CTPOro MocrnefoBaTerisHO U He MMERT paspbiBoB. [pynnoBoi onpoc
NO3BOMNSET YMEHbLUUTL TpauK B CETU U BpeMS, 3aTpadynBaemMoe Ha Onpoc YCTPONCTBA, HO B HEKOTOPbIX
cryyasix ero npuMeHeHUe HEeBO3MOXHO (MM BO3MOXHO C OrpaHuMYeHusIMM) K3-3a UHAUBUAOYaNbHbIX
ocobeHHocTen npubopa.

Bpems onpoca n Tanm-ayT oTBeTa

Mpw KOPPEKTHO 3a4aHHbIX MApaMeTpax, PErMcTpbl ONpaLlnBalTCs C 3adaHHbIM MHTepBanoM. Ecnm ykasaH
MEeHbLUUI nepuog onpoca, Yem obuiee Bpemss obmeHa, TO KOPPEKTHbIN obmeH No mHTepdency Gyaet
HapyLLeH.
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Ecnu Bpemsa Tanim-ayta oTBeTa OT Slave HacTpOeHO MeHblle BO3MOXHOro, TO OTBET ycTpoucTBa Slave
Opakyerca. Cnegyrowmin 3anpoc 3akaH4YMBAETCS Heyaayen M OaHHble Mo MHTepdhelricy He nocTynawT B
pernctpbl Master.

Mopsaaok perucTpoB U NOPA[OK 6anT

Mopsook cnegoBaHUs permcTpoB/6aiT BaXkeH Npy CHUTbIBAHUM CUCTEMHBIX NepeMeHHbIX opmata FLOAT
(aHanoroBble Bxoabl/Bbixoabl) npubopa B pexxume Slave.

MepemenHble OWEN Logic npu pabdote no Modbus nmetot cnegytoLme ocobeHHOCTH:

* LlenoYncneHHblr Tun (uint) — 3aHMMaeT OQuH PerucTp, HacTpoKika CriefoBaHUs perncTpoB/ouT He
BMMSIET HA AaHHbIV TU;

» Bynesckun T1n (bool) — 3aHMMaeT ognH 61T, MOXXHO 3agaBaTtb HoMep buta perncTpa;

* Tun c nnaeatoLlen 3anaton (float) — 3aHMmaeT gBa perncTpa, NopsiAoK crnegoBaHus GanT u
PErMcTpoB BaXeH.

ABTOnNoOACTPOMKA BPpeMeHU LMKIa nporpaMmmbil

Mpnbopbl MoryT noacTpavMBaTb Bpemsi paboTbl LMKkNa nporpaMmbl B 3aBUCMMOCTM OT CIOXKHOCTM
anroputma. ABTONOACTPOVKA BPEMEHN LKA NporpaMMbl BUSIET Ha paboTy nHTepdeiica cBA3w, Tak Kak
3anpocbl 06pabaTbiBaloTCs B OCTaBLUEECS NOCHE BbINOMHEHNS NPOrpaMMbl BpeMsi LMKNa.

CornacHo anropuTmy noAcTPOMKN BPpEMEHU LMKa, MUHUMarbHOE YMCIo Bbi3oBoB Master coctaBnseT oo
50 pa3 B cekyHay. Ecnun Master He ycneBaeT onpocuTb BCe YCTpOWCTBA, TO HEOBXOAUMO BHECTU
N3MEHEHWNS B anroput™ Ans onTUMU3aLIMN KONMYECTBa 3anpocoB.

Mepuog onpoca u npaBuna ero Ha3HaYeHUs

Mpnbop Bce 3anpocbl CTaBUT B ovepenb. Ecnu oyepeab kopoTkasi, TO Npubop BbINOMHUT BCE LUKMbI
3anpoca-oTBETa M OCTAHOBUTCS B OXWAAHUM MOKa He MOJOWAET K KOHLY 3adaHHbIi nepuod. Ecnn ovepenpb
ONVHHaA M He yKNadblBaeTcs B 3ajaHHbIi nepuog, To npubop OyaeT onpawmBatb BCe Heobxoaumble
napameTpbl C MakCUMarbHO BO3MOXHbIM NEPUOAOM, HO 3TOT nepuon OyaeTr 6onblie 3agaHHOroO B
HacTpoOMKax.

BpemeHHas avarpamma onpoca:

WHTEpBAN
TanmayT Mexay
oTeeTa 3anpocamu
sani ormei 3an2 o182 3ani otei
nepwog onpoca
~ =

PucyHok 4.14

Ona makcumaneHon ckopoctn 115200 6ut/c onpoc AByx nepemeHHbix Tuna FLOAT B «upeanbHbIX»
yCrnoBusix (KOpOTKasi NMHUS CBSI3W, OTCYTCTBME MOMEX) Y OAHOIO MOAYMHEHHOrO YCTPOWCTBAa crnegyet
YCTaHOBUTb:

* Bpems OTBETa OT Hadana 3anpoca — 2,64 Mmc;
* CcrepyoLlmii 3anpoc HA4YMHAETCS He paHbLue, YeM Yepes 12 Mc;
* 0buee Bpems Ha 3anpoc 1 peructpa FLOAT - 3,4 mc.

B BbllLenepeYmcrieHHbIX YCNoBusix, Npubop cMoxeT oTnpasnsaTe 83 3anpoca B cekyHay. [JaHHOe 3HadYeHue
crpaBeanvBo UM Afs ApYrMX NpuGOpoB ¢ ModoOHbIMM BpeMeHHbIMU XxapakTepuctukamu. B npouecce
pa3paboTkM anropuMTma, Koraa rforvka YCIOXHSAETCs, TO YBEenMuMBaeTCA Bpemsi LMKMa M KONMM4ecTBO
3anpocoB 3a cekyHay byaeT CHMKaTbCs.

3HayeHMe nepuoda onpoca 3aBUCKMT OT anropuTMa, Kak 4acTo U Kakue napameTpbl Hago onpaluvsarth.
PekoMeHayeTcs BLICTABMATL Nepuog onpoca pasBHbiM 1 ¢. B aTom cnyyae npubop cMoxeT onpocuTb Ao 50
NepemMeHHbIX.

Mopsinok onpoca HeCKONMbKMX YCTPOWCTB Ha LUMHe

YCTponcTBa onpallnBarTCa CornacHo copmmpoBaHHou ovepeaun. Onpoc NpomMcxoamnT OT HaMMEHbLLEro
agpeca k Havbonblwemy. B npumepe Ha mnnocTpaumm Huxe nepBbivM Oy4eT OnpoLleHo YCTPOWCTBO C
agpecom 8, nocrnegHnm — ¢ agpecom 32.
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—1-{R5485, Cnot 1, Master:
MNBT100(NET1d), 16
MY 110-X.8Fx, 8
CMiAZ, 32

PucyHok 4.15

MoxHo 3apaBaTtb pa3HbIl7I nepunoag onpoca noA4YNHEHHbIX YCTpOVICTB. KOHerTHoe 3Ha4yeHune 6y,u,eT
3aBUCETb OT peLuaeM017| 3agavn.

Pacuyet agpeca n 6uta ans cuntbiBaHuA byneson nepeMmeHHon B pexume Master

B HekoTOpbIX cny4vasx TpebyeTca BbIMMCNNTL agpec peructpa u Homep Guta NOgYNHEHHOrO YCTPOMCTRA.
[na onpepeneHns agpeca peructpa M Homepa GuTa M3 OOKYMeHTauum Ha onpawmsBaembii npubop
OepeTcs pacnonoxeHvue GUTOBOM NepeMeHHoOW, Hanpumep, bum 1400, nanee cneayert:

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

MonyyeHHble agpec M Homep BBoaATcs B nons «Peructp» n «BbuT» BO Bpems HacTpoOWku onpoca
YCTPOWCTBA.

+ ﬁ X Wrms: Varl =
MMA mep eMetHoil Twn Appec perucTpa KommerTap il . Tun:  Bynescroe -
Varl Bynescroe &7
Peructp: 87 BuT: 0
Pyrima uterma: | (kD1 -
Pyrkwn sammck: | (05 b

3anuck No MIMEHEHWID

PucyHok 4.16
4.3.2.2 Pexxum Master

B pexume Master npubop onpawmvBaeT nNOAKMOYEHHbIE NO WHTEpdEency Apyrme nogyYnHEHHbIe
YyCTpOWCTBA.

NMPUMEYAHUE
Iil Onsa nHtepderica B pexume Master rpynnoson onpoc NOAYNHEHHBIX YCTPONCTB He
noaaepXnBaeTcs.

[nsa onpoca cneayet 0ob6aBuTb U HACTPOUTbL YCTPOMCTBA. UTOObI 06aBUTL YCTPOMCTBO, CneayeT HaxaTb
MKM Ha nmsa nHtepdeinca n Bbibpats Jlo6aBUTb YCTPOMCTBO B KOHTEKCTHOM MEHHO.

=} Mpubop I'Il:urr}'.ﬂ.}'nnen:Ethﬁ uHTEpdeic
3kpat Ao 16 yCTpoWCTE.
Yach

=} MHTepmelich % ChoeEnaTe No YMOMYEHKH

{R5485, Crot 1, Mas
Momynw pacluupeHuA
[+}- Baops
(+}- Beiomb

+ JOobaewte ycrpoiicTeo b

AotaeuTe us LLabnoHoE... -

& JamenuTe uHTepdelic k -

+

K Yaanute nHTepdeiic
on:

PucyHok 4.17

[loGaBneHHoe ycTpoicTBO GyaeT oToGpaKeHo B AepeBe Kak OTBETBMeHue MHTepdelica. HanmeHoBaHue
YCTPOWCTBA COCTOUT M3 UMEHM 1 agpeca yCTPOMCTBa.
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—|- MHTeppeiich
—|- R54835, Cnot 1, Master
YeTpoicTeo, 16

PucyHok 4.18

MapameTpbl onpawmBaeMoro ycTpoucTea

[na nameHeHns napameTpoB YCTPOMCTBA CrieflyeT HaXaTb Ha ero HavMeHoBaHWe B JepeBe HacTpoek — B
NpaBoit YacTK OKHa HacTpoek Npubopa oTobpassATcs napameTpsbi.

Hras: YetpolicTeo Anpec: 16
MNepwon onpoca, Mc: 100 Kon-so nonbIToK: 3
TalirayT oTBETa, MC: 100
Cratyc: | <HeBbiBpada = | | ... Orpoc: | < He BuifipaHa >

CTaplivmM peErMCTpoM BREpen Crapwwm GafTom Bnepen
Float: 2 1 4 5

KommeH Tapui;

PucyHok 4.19

[MapameTpbl onpalinBaemMoro yCTponcTBa:

3

Mma — nwvis ycTporicTea ons otobpaxeHus B fepeBe HacTpoeK;

Appec — ceTeBON agpec yCTPOWUCTBA;

Mepuopa onpoca, MC — BPEMEHHOW MHTEPBAST, Yepe3 KOTOPbIV MOBTOPSIETCSA onpoc. JonycTumbin
ananasoH ot 0 oo 65535 mc;

TanmayT oTBeTa, MC — BpEMS, MO UCTEYEHMM KOTOPOrO NOMbITKa ONpoca CHMTAETCS HEYAaUYHOMN.
Oonyctumbin ananasoH ot 0 oo 65535 mc. TanmayT oTBETa pekoMmeHayeTcs 3afgaBaTh B AnanasoHe
300-500 wmc;

Kon-Bo nonbITOK — KONMYECTBO HeyAaYHbIX NOMbITOK ONpoca, Npu AOCTUXEHUN KOTOPOro
uameHsetca Crtatyc yctponcrtea. [JonycTumbln ananasoH ot 0 oo 255;

Crartyc — ykasaHne BGyneBCKO NepeMeHHOW, B KOTOPYIO 3anucbiBaeTcs ctatyc npnbopa: 1 —
YCTPOWNCTBO (PYHKLIMOHUPYET HOpManbHO, 0 — CBs3b C YCTPOMCTBOM NoTepsiHa. [NepemeHHas
BblIOUpaeTcs B TabnyLe nepeMeHHbIX 5, kKoTopasi BbI3bIBAETCA HAXATUEM KHOMKU «...»;

Onpoc — ykasaHue OyneBcKkon NnepeMeHHOW, KoTopas onpeaensieT 4ocTyn kK onpocy: 0 — 3anper
onpoca, 1 — paspeLueHune onpoca. lNepemeHHas BblbnpaeTca B Tabnuie nepemMeHHbIX 5, koTopas
BbI3bIBAETCHA HAXXATUEM KHOMKU «...»;

NMPUMEYAHUE

|I| MapameTpbl CTaTyc 1 Onpoc cryxart Ans oTobpakeHus 1 ynpaeneHus cBsAan npubopa c
onpalmBaeMbIMU yCTpocTBamMu. MpuBsisaaHHbIE NEPEMEHHbIE MOXHO MCMOSb30BaTh Ans
BU3yanuaauum Unm ycTpaHeHns obpbiBa CBA3N B NOrMke paboTbl Nporpammbl.

Ctaplumm perucTpom Brepea — Onpeaensiet o4epeqHoOCTb MOCHIIKM PErMCTPOB BO BPEMS
paboThl C ABYXPErNCTPOBBLIMU NEPEMEHHBIMU;

Crapwum 6anTom Bnepea — onpenenser o4epeaHoCTb crneoBaHus 6anToB B NOCHISKE;
KomMmeHTapun — TeKCTOBOE onucaHue yCcTponcTea.
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Mpumep
Tpebyetcs cuntatb Yncrno «—250.123».

B 3aBMCMMOCTM OT HACTPOWMKM NopsiaKka CreqoBaHusa perncTpoB/6anT oHO ByaeT nepeaatbcs pas3nmMyHbIM
obpasom.

HacTtpowka nopsigka crnegoBaHuA peructpos/ MepeaaBaemoe YMcno
6anT
Mnagwmwit 6ant CrapLumii 6anT Mnagwwuin 6ant CrapLunii 6ant
CTapwwm perwcTpoM Bnepen Crapwwm GaiTom Bnepen ! " H Y '
Floa: 1 2 3 4 01111101 00011111 01111010 11000011
‘ Mnapwwin peructp . CrapLunii peructp I
PucyHok 4.20 PucyHok 4.21

CrapLunii 6ant Mnapwwuin GanT CrapLunit 6ant Mnapwmwin GanT

Crapwmm perwctpom enepen Crapwwm GaiTom enepen

Float: 2 1 4 3 00011111 01111101 11000011 01111010
‘ Mnagawmwii peructp a CrapLunii peructp I
PlﬂcyHOK 4.22 PMcyHOK 4.23
Mnagwmin 6ant CrapLuuii 6aint Mnagawwuin 6ant CrapLuni 6ant
CTapluvM pericTpom BRepen Crapwmm Saiitom Bnepen ! e e H '
Float: 3 4 1 2 01111010 11000011 01111101 00011111
I CrapLunii peructp . Mnagwwuin peructp :
PucyHok 4.24 PucyHok 4.25
CrapLunii 6ant Mnapwwin GanT CrapLunii 6ant Mnapwmwin 6GanT
CTapiuMM PEMMCTPOM BNepen Crapwwm SaiiTom Bnepen ' Y e Y '
Foat: 4 3 2 1 11000011 01111010 00011111 01111101
‘ CrapLunin peructp . Mnaawwuin peructp I
PucyHok 4.26 PucyHok 4.27

MepeMeHHbIe onpalmMBaemMoro ycTpoucTea
B HWXxHen yacTn okHa pacnonaraetTcd Ta6J'IVILI,a nepemMeHHbIX onpalimmBaemMmoro yCTpOIZCTBa.

UT06bl 06aBUTL NEPEMEHHYI0, CrefyeT HaxaTb KHOMKY + MepemeHHasi ByaeT nomMelleHa B Tabnuuy,
KaK Ha PUCYHKE HIXe.

+ 0O X

MMA NepeMerHoR Tun Appec perucrpa KoMmerTapui
Warl BEynescroe 1]
War? Bynescros 1]

PucyHok 4.28

YTtobbl co3aaTb HECKONbKO nepemMeHHbIX CO CXOXUMU HaCTpOVIKaMM, cnenyetr Bbl6paTb nepemMeHHy B

Tabnvue v HaxaTb KHOMKY I:I TupaxupoBaTb.
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05! TupaxnposaHue NepeMeHHoR *
MNapameTpkl

Wrag: Var2]

HauanbHeii HomMep: 2 -

KonvyecTso: 3 =

War appeca: 2 -

oK CTmena

PucyHok 4.29

HacTporku TupaxxupoBaHus nepeMeHHoON:
*  Nma — umdA nepemMeHHONn, koTopas byaeT TMpaxvpoBaHa;
* HavanbHbIN HOMep — HavarnbHoe YNCno, KoTopoe ByaeT 406aBNEHO K UMEHU TUPaXUPYEMOW
nepemMeHHoN;
*  KonunyecTBO — KONMYECTBO NEPEMEHHbBIX, KOTOPbIE HY>KHO A06aBUTb;
+ LWlar appeca — Lwiar, ¢ KOTOpbIM ByaeT yBennunBaTbCs 3Ha4eHne napameTpa Pernctp.

lMepemeHHble OyayT AobaBneHbl B Tabnumuy.

+ 0O X
MiMA nep emerHoR Tian Appec perucTpa KoMMerTapui -
Warl BEynesckoe 0
Ward? Bynesckoe 0
VarZ3 Bynesckos 0
War2d Eynescroe 0

PucyHok 4.30

Ons ynaneHus n3 Tabnuupl cnegyeT BblAENUTb HEOOXOAMMYIO NEPEMEHHYIO U HaXaTb KHOMKY X,

CBouncTBa nepemMeHHON onpalwmnBaemMoro yCTpouncTaea

Hram: Warl
Tun:  UenouwcnenHos -
Peruct: 515
Pynkimn uteHan: | 203 -
PyHrumA sammc: | 06 -

JANKCH MO KEIMEHEHWID

KonmuecTeo perucTpos: b

JanycK YTEHWRA: GpaHa =

1
1
2
Janyck sammcy: | = AE BEIBpaHa >

Cratyc: | < He BoiGpaHa >

KorareHTapuii:

PucyHok 4.31

CeolicTBa nepemeHHon onpawmnBaemMoro yCTpOVICTBa HacTpaunBarkTCaA crnpaBa oT Tabnuupl:
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*  NmsA nepeMeHHOW — HanMeHOBaHWe AN oTOOpaXeHusl B Tabnuue nepemMeHHbIX 5;

* Tun — 1un 5.1 nepemeHHoN: ByneBCKUI, LeNOYNCNEHHbIA UMK C NNaBaloLLlen 3andaTon;

* BuT (TonbKo Ans nepeMeHHbIX 6yfeBCKOro Tuna) — Homep burta Ang yteHus;

+ PerucTtp/Agpec perucrtpa — 3HadeHue perncrpa, kK KoTopomy obpataercs npubop,
oTobpaxaeTcs B Tabnuue;

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

NMPUMEYAHUE

El YreHne no nepuoay — nepuog YTeHMs yCTaHaBNMBaETCS B HAacTporikax npubopa.
3anucb No N3MEeHeHUIo — ecrnun 3Ta (PYHKUMSA akTMBUPOBaHa, TO B Clly4ae U3MEHeHUs
3Ha4YeHWs NEPEMEHHON MacTep MHULUUPYET 3anucb 3HaYeHUsl nepeMeHHol B Slave-
YCTPOWCTBO.

+ KonuuecTtBo (TONbKO ANSA LLeNOYUCEeHHbIX NepeMeHHbIX) — KOMMYeCcTBO 3aHUMaeMbIX
nepemMeHHON perncTpoB: 1 unm 2;

+ 3anyck YTeHus — HasHa4yaeTcs nepemeHHas BynesBckoro Tuna (komaHgHas nepeMeHHas) Ans
NPUHYAUTENBHOIO YTEHUS HacTpamBaeMon NepeMeHHON: ecriv 3HayeHne KoOMaHaHOM NepemMeHHOon
mMeHsieTcs ¢ 0 Ha 1, MacTep MHULMMPYET 3anpoc Ha YTEeHWE, MNOCe YCMELLHOMO BbIMOMTHEHMWS
3anpoca 3HavyeHne KOMaHaHOW NepeMeHHON aBToMaTmuyeckn MeHsietcs ¢ 1 Ha O;

+ 3anyck 3anucu — HasHa4YaeTca KOMaHHas nepemeHHas 6yneBckoro Tuna (komaHgHas
nepemeHHas) 4N NpMHyOUTENbHOW 3anMcK HacTpanBaeMon NepeMEHHON: eCNN 3HaYeHne
KOoMaHaHoW nepemeHHon MeHsieTces ¢ 0 Ha 1, MacTep MHULMMPYET 3anpoc Ha 3anuckb, Nocne
YCNELLHOro BbINOMHEHWS 3arnpoca 3HaYyeHne KOMaHAHOW NepeMeHHON aBTOMaTUYECKN MEHSETCA C
1 Ha 0;

+ CraTyc — Ha3Ha4aeTcs LenoYncreHHas nepeMeHHas, B KoTopyto 6yaert sanucaH Ko oLmnbkm
Modbus 4.3.2.1, B cniyyae ee nosiBneHus;

+ KoMmeHTapum — TeKCTOBOE OnMcaHne nepemeHHon ans otobpaxkeHus B Tabnvue nepeMeHHbix 5;

m NMPUMEYAHUE
YTeHune 1 3anncb No KoMaHae No3BONSIET NPUHYANTENBHO YATaTb UMK 3anncbiBaTb 3HAYEHUS
nepemMeHHol 1 bornee rmbko HacTpamBaTb YTEHUE U 3arunChb.

Bo3moxHO KOMOMHMPOBATL BCE BapuaHTbl YTEHUS 1 3annuck. Hanpumep, MOXHO HAaCTPOUTL YTEHME
3Ha4YeHUIA NO NePUOAY U C NMOMOLLbIO KOMaHAbI, @ 3an1ch N0 U3MEHEHUIO 1 MO KOMaHAE.

LLIaGnoHbI ceTeBbIX YCTPOUCTB

Ons wHTepdencoB B pexume Master gocTynHO co3gaHve M UCMONb30BaHWE LWAbBMOHOB CETEBbIX
YCTPOWCTB. [NapameTpbl N NepeMeHHblE HACTPOEHHOMO YCTPOMCTBA MOIYT ObiTb COXpaHeHbl B Buae danna

wabnoHa. Ona coxpaHeHusa wabnoHa cregyeT HaaTb KHOMKY @ CoxpaHuTb YCTPOMCTBO Kak
wabnoH. B oTKkpbIBLWIEMCHA OKHE NpoBOAHMKA crnefdyeT BbibpaTb pacnoroXxeHne u BBeCTU uUMsA danna.
®arin BygeT coxpaHeH ¢ pacwmpeHmem . dvip. CoxpaHeHHbIN WabnoH MOXHO MCNONb30BaTh ANs APYrunx
NHTEPdENCOB 1 NPOEKTOB.

[ns ucnonb3oBaHusA coxpaHeHHoro wabnoHa cnepyet HaxaTtb INMKM Ha HavmeHoBaHve nHTepdeinca B
Aepese HacTpoek u BbibpaTb [lo6aBuTb n3 LLlabnoHoB... B oTKpbiBLLUEMCH OKHE NPOBOAHUKA cregyeT
HaWTK pacnonoxexHve davina n 3arpy3utb. LLlabnoH npuMeHUTCA K MHTepdelnicy BMecTe CO BCEMM
napameTpamu.

—} MNpwSop
JKpaH

R5485, Cnot 1, Master

Moy nk paciiMpesms <+ [dobaeute ycTpoiicTen
(+} Bxogsi Jobaeute us LabnroHos...

+} Bricomsl #  3amenuTe unTepdeiic »

. Yaanute untepdeiic

PucyHok 4.32

Ona papa yctponcts nponssoactea komnaHum OBEH ecTb rotoBble wabrnoHbl, KOTOpblE MOXHO 3arpy3nTb
13 oHnanH-6a3bl ¢ nomolubio MeHemkepa koMmnoHeHToB 3.10.
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KoHdurypupoaHue nnatbi NMP-UM485

Mocne koHdurypuposaHus Bcex napametrpos B OWEN Logic cnegyeT npoBepuTb NOMNoXeHue JxaMnepos
Ha ceTeow nnate MNP-UM485. [lns paboTkl B pexxume Master no nitepdericy RS-485 mxamnepbl criegyet
yCTaHOBUTb B nonoxexHve MST.

PucyHok 4.33

Pexum Master ans npubopoB Ha HoBon nnatdopme
NMPUMEYAHUE
|I| Cnuncok npnbopos Ha HoBOM Nnatgopme cM. B pasaene O nporpamme 1.
[nsa HacTpowkn napaMeTpoB Onpoca NOAKIHYEHHbIX YCTPONCTB crneayeT BolbpaTh B AepeBe napameTposB
npubopa y3en Modbus Master.

MapameTpbl Modbus Master:

*  WHTepBan mexpay 3anpocamum, MC — BPEMEHHOW Nepmnos Yepes KOTOpbI MOBTOPSIETCSI OMNPOC.
Honyctumbin gnanasoH ot 1 go 10 000 mc.

NMPUMEYAHUE

MakcumansHoe KonmyecTBO YCTPOMCTB Ha O4HOM UHTepderice — 32.
[nsa nsMeHeHus napameTpoB OnNpallMBaeMoro yCTpOMCTBa CrneayeT HaxaTb Ha ero HasBaHue B AeBepe
napameTpoB. B npaBoi YacTn okHa oTobpasaTca 4OCTYNHbIE NapamMeTpbl: B BEPXHEN YacTn — napameTpbl
YCTPOMCTBA, B HWXHEW YacTu — CeTeBble NepeMeHHbIe YCTPONCTBA.

Hactpoiika npubopa — O >
=F AR D
-
DvckpeThbi pexi Wrma Yetpoiicteo-1 MpoToken RTU hd
AHEnoroBLIi pexHI WHTeppeiic R51-485 - Konso noneimok. |3
—|-Bxon 6 ~
Appec 1 Mopagok Bait
TwcKpeThbil pexs Taimeayromera 100 Crapwmum Gaitrom Bnepen 2 1 4 3
A
AHBNOCBEIA pexyl Crapwmm perwctpom Bnepen ||
WN3mepenHbie sHaueHna Kommerrapwil
—I-Modbus Slave

Npasa yaanédHoro AoCTyM:
Hactpoiikn nopra R5-485

Apwue +
Mram

—1-CereBbie HacTpoitkn Hma Tun PerucTp Bur
Hactpoiiku Ethernet
HacTpoiiky nogkmoyeHiA K Pernctp
Yachl peansHoro BpemMety
Baraper
Craryc npuiopa Pyrkwn Modbus -
—}-Mactep Medbus -
MNaponk
Yack 1

Mo komange

Magynu paciumpetina - MpouwTaT 2EKPEITE

PucyHok 4.34

[MapameTpbl onpalLmMBaemoro ycTponcTea:
*  Wma — nmsa ycTtporicTBa ans otobpaxeHus B JepeBe HAaCTPOEK;
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4 Hactpovika npnbopa

*  WHTepdenc — nHTepdelnc, No KOTopomy NOAKMYEHO onpalumBaemoe ycTporncteo. OT
BbIOpaHHOIro MHTEpPdEeNnca 3aBUCUT CMMCOK JOCTYMHbIX NapaMeTpPoB.

+ T[lpoTtokon

+ Appec — ceTeBoV agpec yCTPOUCTBA;

+ KonuyecTBO nepe3anpocoB — KOMMYECTBO HEYAAYHbIX MOMbLITOK onpoca. [onycTumbiin
avana3soH ot 0 go 3;

+ TawnmayT oTBeTa, MC — BpPEMS, MO UCTEYEHMMN KOTOPOIO MOMbITKA ONPOCca CYNTAETCS HEYOAYHOMN.
HDonyctumbin gnanasoH ot 10 go 10 000 mc;

* [lopspgok 6anT — onpenenser o4epeaHOCTL crieaoBaHnst 6anToB B NaKeTe;

*  KomMeHTapui — TEKCTOBOE OnMcaHne yCTPONCTBa.

Cneunduryeckre napameTpbl onpaLlmMBaemMoro yCTponcTea, NoAKMYeHHOro no nHtepdeicy Ethernet:

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

Wmr YempoicTeo-1 MpoTokon TCR/IP -
WHTepdeiic Ethemet - Konso noneimok. |3
Anpec 1 Mopagok GalT
TavayTorsera  |100 Crapwum Gafmom Enepen 2 1 4 3
CTapLuMM pErMCTPoM BNepen
IP aapec 10.2.11.100 KarmerTapwil
Mopt 502
PucyHok 4.35

CBoWicTBa ceTeBbIX nepemMeHHbIX onpallimnBaemMoro yCTpOVICTBaC

*  WmMAa — HanmeHoBaHMe Ans oTobpaxeHust B Tabnuvue nepeMeHHbIX 5 ;

e Twun — T1n 5.1 nepeMeHHon: OyNeBCKUiA, LIENOYMNCIIEHHLIN UK C NaBaoLwen 3ansaTon;

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

+ BuT (Tonbko ANA NepeMeHHbIX 6yneBcKoro TMna) — HoMmep ouTa 4nsa YTeHus;

*  KonunyecTtBO perncTpoB (TONbLKO ANA LeNTOYMCIIeHHbIX NePeMeHHbIX) — KOIMYeCTBO
3aHMMaeMbIX NEPEMEHHON PerucTpoBs: 1 unu 2;

*  KomMmeHTapun — TeKCTOBOe onvcaHme nepeMeHHon Ans oTobpaxeHust B Tabnumue nepeMeHHbIX 5

*  DYHKUMUA — OTKITIOYEHNE NN BbIBOP OYHKLUKN 3anUCH/ITEHNS.

NMPUMEYAHUE
II' CospgaHue nepeMeHHbIX C OAMHaKOBbIMW UMEeHaMW He oMyCKaeTcs.

Ot BbIBOpa (hyHKUUKN 3aNUCK/YTEHUS 3aBUCUT CMIMCOK NapaMeTPOB A5t HACTPOWKMU.

MapameTpbl MYHKUNA YTEHUS:

* [epuopa YTeHMAa — BpeMEHHOW MHTepBaI Mexay 3anpocamu;
+ KomaHga Ha YTeHue — nepemeHHas 6yneBcKkoro Tmna, no M3MEeHEHM KOTOPO MPOMNCXOANT
YTeHne napamertpa.

MapameTpbl OyHKUMIA 3anncy:

+ [lepuopa 3anucu — BpeMEHHON MHTEpPBan Mexay onepauusiMm nepesanuncu;

+ KomaHpa Ha 3anucb — nepemeHHas ByneBcKoro Tuna, No N3MEHEHMIO KOTOPOW NMPOUCXOaNT
3anucb napameTpa.

+ 3anucb N0 U3MEHEHUI0 — eCNK 3Ta PYHKLMS aKTUBUPOBAHA, TO B CrlyYae U3MEHEHUS 3HaYeHUs
nepemMeHHON MacTep MHULMUPYET 3anncCb 3HaYeHUs1 NepeMeHHoN B Slave-yCcTponcTso.

4.3.2.3 Pexxum Slave

B pexume Slave npubop npenoctaBnseT AaHHble AN CYMTbIBAHMS OPYrMM YCTPOMCTBOM B CETW,
CaMOCTOSITENbHbIN ONPOC HE BEAET.

YT06bl HacTPOMTL NMapamMeTpbl Nepedayn AaHHbIX, CrieQyeT HaxaTtb Ha uMs npubopa (No ymonyaHuwo —
Cawm, 16) nog HaMmeHoBaHWEM MHTepdenca B fepeBe HACTPOEK.
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4 Hactpolika npnbopa

—|- Mnrepdeicol
—}-R5485, Cnot 1, Slave

Cam, 16;
PucyHok 4.36
MapameTpbl npubopa
Hrma: Cam Appec: 16
Crapwwm perwcTpomM Bnepen Crapwwum Gafitom Bnepen
Foat: 2 1 4 3
KorreHTapuii:
PucyHok 4.37

B npaBoﬁ 4aCTU OKHa HAaCTpOeK pacrnosioXeHbl obLwme ona Bcex nepemMeHHbIX napamMmeTpbl npm6opa:

*  Wma — uma npmubopa ans otobpakeHus B AepeBe HacTPOEK;

* Appec — ceTeBol agpec npubopa;

+ CTapwmm permcTpom Bnepeg — OrnpeaensieT o4epeaHOCTb NOCINKU PErMcTpoB npu padoTe ¢
ABYXPErMcTpoBbIMU NEPEMEHHbIMU,

+ Crapwum 6anTom Bnepen — onpegensieT 04epeaHoCTb crieoBaHns 6anToB B MNOCLISIKE;

* KommeHTapum — TekcToBOe onuncanune npubopa.

Insa npubopa B pexume Slave gonyckaercs onpoc Ao 64 perncTpoBs Npw rpynnoBom onpoce.

NMepemeHHbIe Nnpubopa

B HwkHelt yacTM okHa pacrnonaraeTcs Tabnuua nepemeHHbIX npubopa, 3HayYeHWs KOTopbixX OyayT
CYNTBIBATLCH APYrUM YCTPOUCTBOM.

UT06bl 006GaBUTL NEPEMEHHYIO, CreAyeT HaXaTb KHOMKY I . MepemeHHas GyaoeT nomelleHa B Tabnuy,
KaK Ha pUCYHKEe HU1Xe.

+ 10 X

MMA NepeMerHol Tun Agpec peructpa KoMMEHTap KA
Warl Lenouncnettos 512
War? Lenouncnestos 513

PucyHok 4.38

YTtob6bl co3aatb HECKONbKO nepemMeHHbIX CO CXOXUMU HaCTpOIZKaMVI, cnenyer Bbl6paTb nepemMeHHy B

Tabnvue u HaxaTb KHOMKY I:I TupaxupoBaTb.
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o TupawuposaHne NepemeHHoR x
MNapameTpkl
Wrag: Warl
HavaneHsii Homep: 4 -
KonvyecTeo: 3 -
War agpeca: 2 -
OK COtrena

PucyHok 4.39

HacTpoiku TupaxmpoBaHus nepeMeHHON:

Nma — nvs nepemeHHon, kotopas Byaet TMpaxuposaHa;

HavanbHbIM HOMep — HavyanbHOe Yncno, KoTopoe byaeT 4O0BaBNEHO K UMEHU TUPAXMUPYEMOK
nepemMeHHoM;

KonnyecTBo — KOMMYECTBO NEepeMeHHbIX, KOTOPOE Hy>KHO J06aBUTb;

LLar appeca — war, ¢ KOTOpbIM ByAeT yBennunBaTbCcs 3Ha4eHne napameTpa Pernctp.

[MepemeHHble ByayT fobaBneHbl B Tabnuuy.

+ 0O X

MMA MEpEMEHHDH Tun Agpec perucTpa K.oMMEHTEPHIA
Warl Llenoukcnextoe B2

Warld Llenoukcnektoe 514

Warlh Llenourcnektos 516

Warle Lenouncnenros 518

PucyHok 4.40

Ons yoaneHua na Tabnuubl criegyet BblAENNTb Heo6xo,qmmyro nepeMeHHy 1 HaXatb KHOMKY x

CBoucTBa nepeMeHHON npubopa

Mran:
Tun: -

Permcp: 1

KormeH Tapii:

PucyHok 4.41

CeolicTBa nepemMeHHoM Npubopa HacTpanBatTCcsa cnpaea OT Tabnuupl:

MNma nepeMeHHON — MMsi NepeMeHHON Npubopa (3agaeT Nonb3oBaTernb);
Tun — T1n 5.1 nepemeHHoN NpMbopa: LenoYMCIEHHBIN UK C NNaBatoLwen 3ansaTou;

NMPUMEYAHUE

EI ByneBckve nepeMeHHbIe MOXXHO CHMTaTh B LEMOYMCNEHHYI0 NepeMeHHyo. CocTosHue
ONCKPETHOTO BXOAa MOXHO M3BMeYb ¢ nomollbto 6noka EXTRACT 6.1.5.1 unun
nogxoasiero makpoca n3 Menegxepa komnoHeHtos 3.10.

Appec pernctpa — agpec permcrpa nepemMmeHHon npubopa (3agaeT nonb3osartens). [luanasoH
OOCTYMHbIX aApecoB yKa3aH B pykogodcmaee 1o 3Kcrslyamauuu npubopa;

KomMmmMeHTapuin — TEKCTOBOE OnucaHue 3HavyeHusl NnepemMeHHon Ansi oTobpaxkeHus B Tabnuvue
nepemMeHHbIx 5.1.
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4.4 Moaynu pacwumpeHus

B pasgene Mogynu paclimMpeHust HacTpauBaloTCs MOAKMOYEHHbIE K MpuMOOpYy MOAYNM pacluMpeHust
BBOAa/BbIBOAA.
[Jo6aBuTb Moaynb paclunMpeHust

Utobbl fobaBuTb Moaynb pacluupeHusi, cnegyet Haxatb [NIKM Ha pasgen Moagynu pacwupeHus B
JepeBe HacTpoek u BbibpaTth [lo6aBUTb Moaynb pacwmpeHus — < Mogenb Moayns pacluMpeHus >.

Hactpoiika npubopa - O X
—} NpuSop
Skpat
Yact
WHTeppeiice
Mogynm pacwivpent JoBaENTE MoAYIE PACLIMPEHNS ] MPM-220.3
- Brom MPM-24.3
(+}- AHanoroBsie APM-220.1
I frexperree MPM-24 1I
—|- Beixonb i
(+} OwckpeTHeie
Mpouwtate JakpeiTe
PucyHok 4.42

MO}J,yJ'Ib pacmnpeHuns OTO6pa3MTCFI KaK OTBETBIIEHME pasgena B [JepeBe HacCTpoek. HanmeHoBaHune
Moayna paclmpeHmna CocTounT U3 Mmogenun moaynsa n Homepa 3aHnmMmaemoro crorta.

Mopgynb paclumnpeH1s MoXHO yaanuTb, Haxas [NTKM Ha ero HavMeHOBaHWe B AepeBe HacTpoek u Bbibpas
COOTBETCTBYIOLLYIO OYHKLMIO.

MapameTpbl MoAyns paclumMpeHus
I'Iapameprl BblAeNneHHOro Mmoaynsa pacumpeHua OTO6pa)Kal0TCF| B I'IpaBOIZ 4YacCTun OKHa HaCTpoOeK.
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Hactpoiika npuBopa — O X

=} MNpwdop
: |1
Sxpar Homep cnota: A

Yackl

C :
WHreppeiicel e

—}- MomynW paciumperua

E3EY

Bhixonb

3EKPbITE

PucyHok 4.43

B Bbinagatowem meHto Homep cnoTta ykasbiBaeTcs HOMep crnota B npubope, 3aHMMaeMblii MOZYreM
paclumpenusi. Konnyectso Mogyrnen pacluMpeHmnst He MOXET NpeBbillaTb KONMYecTBO CroToB B npubope.

CraTyc nogknoveHns Moayns paclUMpeHnNs MOXET COXPaHATbCA B NepeMeHHyto bynesckoro Tuna. Ecnm
CBSA3b C MOAYyNeM YCTaHOBMEHA, TO NepeMeHHasa XpaHuT 3HadeHue True, ecnu cBs3b He YCTaHOBMNEHa —
False. [ins Bbibopa nepemMeHHON, B KOTOPOW ByAeT XpaHUTLCSA CTaTyC, CNeayeT HaXaTb KHOMKY «...».

OTkpoeTtcs Tabnuua nepemMeHHbIX 5, B KOTOPOM MOXHO BblOpaTb MEPEeMEHHYI0 M3 NpoekTa Unu co3aaTtb
HOBY!O.

BriBepuTe NnepeMeEHHYH2 MK Co34aiTe HOBYHD *
Mok 3
b
3HaueHue no WenonesosaHue @
Mra nepemeHHoR Tvn nepemeHHoR JHEProHESEBMCHMOCTE mET o KommeHTapmii g
@

b1 Bynescxoe - ] 0 Hert

HE BeifinaHs > - ] Het

0K
PucyHok 4.44

BbibpaHHas nepemeHHas 6yaet otobpaxaTbcs B none seoga Crartyc.
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Hacrpoiika npubopa — O X
=} MNpwSop
Inpan Homep cnoTa: 1 -
Yacw
: b1
MHTepdeich Cramye:

—} MomynK paclWpeHA
MPM-220.1, Cnot 1

[+}- Bxoow

+} Bencoow

33KPBITE

PucyHok 4.45
[nsa BbIXOO0OB MOAyNs pacLuMpeHust MOXeT OblTb HACTPOEHO 6e30nacHoOe COCTOSIHME .
HacTpounku gana npuboposB Ha HoBoM nnaTtdopme
NMPUMEYAHUE
|I| Cnncok npnbopos Ha HoBow nNnatdgopme cm. B pasgene O nporpamme 1.
OkHO HacTpowkn Ans npubopoB Ha HOBOW nnardopmMe MMeeT ApYron WHTepdenc n napameTpbl
0opMIeHbl B TabNMYHOM BUAE.

NMPUMEYAHUE
|I| MHdopmauus 0 NOAKMHYEHHBIX K Nprbopy MOAYNSaxX pacluMpeHnst OTOOpaXKaeTcsl B OKHE
WHdopmauus o npubope 7.1.

YUTo6bl f06aBUTL MoAyfb pacluvpeHus, creayeT Haxatb MNKM Ha pasgen Mopynu paclumpeHusi B
AepeBe HacTpoek 1 BbibpaTh [lo6aBUTL MoAynb paclumpeHnst — < Mogenb MoaynAa pacluMpeHus >.

HacTpoiika npvbopa - O *

(- Mpusop
Maponk
Yackl

* By npm-220.1
El npm-220.2
El npm-220.3
Ep mpm-24.1
EL npm-24.2
By nPm-24.3

3aKpeimb

PucyHok 4.46

Moagynu pacwmpeHnsa HacTpauBalTCs aHanorMyHo Apyrum npubopam, TONbKO MEHI0 HacTpoek
6e30MacHOro COCTOSIHMSA BbIXOOOB HaxoguTcs B OTBETBIEHUW 40GaBNEHHOro MoAyns PaclUMPEHUs, CM.
6e3onacHoe COCTOsIHME .
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4.5 Bxoab! n Bbixoabl

B paspenax Bxoabl n BbixoAabl HacTpavBakoTCsi mapameTpbl U KOMMEHTapuu Ansi BXOOOB/BbIXOAOB
npmbopa u Moaynen paclumpeHus.

MapameTpbl 3aBUCAT OT TuNa BXOA0B/BbIXOA0B BbiGpaHHOro npuéopa.

Bxogbl/Bbixoabl Moaynen paclmpeHusi oTobpaxatroTcs B AepeBe HacTpoek C HOMEPOM 3aHMMaeMOoro
croTa B ckobkax.

[na npaBunbHOW HACTPOWMKM BXOOOB/BbIXOAOB Npubopa cregyeT obpatutbCa K pykosodcmey o
aKcnIyamayuu npubopa.

[Ho6GaBneHne KOMMeHTapueB
KommeHTapuii onsa Bxoga/Bbixoga MOXHO HanucaTtb B none KoMmeHTapun nnv Ha naHeny CBOWCTB.

Hactpoiika npuBopa - O *

—}- MpuGop -
JKpaH

KommeHTapWiA:

Yacw
[+} MuTepdpeiict
(+} Momynu pacwwpetkn
—|- Bxomwl
[+} AHEnorBLIE

—}- [IWCKpETHEE

s 3aKpbiTh

PucyHok 4.47

TekcT BBeOEHHOro KOMMeHTapusi Byger oTobpaxaTbCa BO BCMfbiBalOLLEN MOACKaske npyv HaBedeHuu
Kypcopa Ha BXOA/BbIX04 Ha CXEME:

u

{I} Bxog 11

OT cueTumka 1

12

[ 5]

Ana nomyyerus Sonse nodpofrol UHEOpMIULL Haxaaume F1

’EﬁK

Be3onacHoe coCcTosiHue BbIXOAOB MoAyrnel pacluMpeHus

[ns BbIXOOOB MoAynel pacluMpeHusi MOXHO HacTpouTb 6e3onacHoe cocTtosiHue. Boixoa 6yaet npuHnumaTh
6e3onacHoe cocTosiHWE B CIy4ae NoTepu CBs3u ¢ Npubopom.

PucyHok 4.48
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Hactpoiika npnbopa — O *

Qs -
Qs
Q7
Qs
F1
F2

HanmetiosaHue napameTtpa 3HaveHmne Onmcarine
BezonacHoe cocToRHWe YcTaHoBWTE SHaueHwe «0s -

KommeHTapuit 3383 Te KOMMEHTIDMA, KOTOPEI O).0e T BHAEH H3 CXeMe

Wma napameTtpa: d.Ini

Q1) Tun napameTpa: Cnvcok Se30nacHbix COCTOAHKA
Q4(1)

Qs(1)

Qe(1)

Q7

JaKphiTh
Qam -

PucyHok 4.49

HacTpounku gana npubopoB Ha HoBoM nnaTtdopme

OKHO HACTpOWKM BXOOOB M BbIXOOOB AN NpMOOPOB Ha HOBOW nnatcopMe MMeEeT Opyrov MHTepdenc, u
napameTpbl B NPaBoW 4acTu OkHa ocbopmIieHbl B TabnMyuHOM BUAE.

Hacrpoiika npubopa = O X
— Npugop * Krmm 3HaveHne MNepemeHHan
I+ Llncrpertioie Bxony Pexam paboTel [nckpeTHeil Bxog < He BelBpaHa >
=I- Korepurypauvs PuneTp aHmopedesra (pexian ickpeTHeR) 10 < He BeifpaHa >
Bron 1 nyBiHa annapaTHoit dunkTpaLyan Brikn. < He BelBpaHa >
Bxon2 PpOHT SaXEETA MMMYNECE Bocxoaauuait < He BeifpaHa >
Bxon3 CBpoc 3Ha4eHMA CYETYMKE MMMYNECOE He copactieate < He BelBpaHa >
Brxond OuarHocTika < He BblfipaHa >
Bxon 5
Bxon &
—| BhICTPbIE AMCKPETHBIE BXOabI
—|- KoHgeury pauma
Bxon 1
Bxon 2
Bxon 3
Bxon 4
W3mMepetHbie SHaueHuA
NwckpeThbie Brixoab!
Pexama paGoms

Mrnmkauma
—}- [IMCKpETHO-8HENOrOBLIE BXCOE! Modbus perucp: 12
—}- KoHdgpury pauma
—|-Bxon 1
[uckpeTheii Tan
| Bxon?2 -

JaKphiTh

PucyHok 4.50

Ons I'IpI/IGOpOB Ha HoBOW nnaTq)opme MEHIO HacCTpoOekK ©e30nacHOro COCTOSIHMSI BbIXOAOB HAXoAWUTCs B
OTBETBIEHMM [OOaBNEHHOro mMoaynAa pacwmpeHua.

101



4 Hactpovika npnbopa

Hactpo#ika npmbopa — | X
DESUNQUHLE COCTUAFR "
MonszoBaTensCcKKe CEET Mms 3HaueHve MepemeHHan
—I-Modbus Slave Bexon 1 Bez nameHeHwA < He BulGpaHa »
Mpaea yoanéHHoro a Brixon 2 Bes nameHeHWA < He BulGpaHa »
HacTpoiikn nopra RS-48! Beixon 3 Bes nameHenni < He BhlfipaHa »
Apxus Brixon 4 Bez nameHeHni < He BelfpaHa >
—|- CeTeBbie HACTpOAKK Beixon 5 Bez nameHeHwi < He BLIGpaHa >
HacTpoiiu Ethemet Bexon 6 Ees nameHeHni < He BrIfpaHa >
HacTtpoiiku nogknioy Bbixon 7 Bes nameHeHni < He BulGpaHa »
—}-Yackl peansHOro EpeMeH Beixon & Bes nameHeHWR < He BLIGpaHa >
lMepeMeHHEle AaThl U
Batapen
CraTtyc npusopa
Mapons
Yacel
=} Monynu paclumpeHua Bobixop 1
—1-Cnot 1 Modbus permcTp: 6208
—-TIPM-220.1 3HaueHWA:
=} [ICKPETHbIE BbX 0-0.1-1,2-Bez naMeHeHWRA

BezonacHoe ¢
[unckpeTHee exo, ™
L] ¥

3akKpeb

PucyHok 4.51

4.6 NMaponb

[nsa npubopos Ha HOBOW NnaThopMe MOXXHO YCTaHOBUTb NapOorib ANd 3alnTbl yCTPONCTBA.

<] |MIPUMEYAHUE
L Cnmncok npnbopos Ha HoBol nnatdopme cM. B pasaerne O nporpamme 1.

I'Iaponb 3agaeTcAd B pa3gene I'Iaponb B AepeBe HAaCTPOEK TONMbKO ANA NOAKIMKYEHHOrIO K MK yCTpOVICTBy.

Cos3aaHue napons

Ecnu B npubope He ycTaHOBMEH Maposb, TO B OKHE HAacTpoek OyaeT akTMBHO cosgaHue napons. Ons
YCTaHOBKW CrieflyeT BBECTU U NOATBEPAUTL NapOsb.

HacTpoiika npubopa — m} *
SR a | | MogknioysHHEIA NpUGoP No AGSPXMBAET BOZMOXHOCTE 3alUMTEl AaHHE( NapansM. Mp Hanuywi NaponA ero TpeGyeTCA BECIMTE B
DuckpeThbii THR OWEN Corfigurator u OwenCloud.
—|- Bxopn 4
JluckpeTHEIR TN
—|- Bxopn 5
JucKpETHEIA THN MoaTeepmTe Naponk | |
—| Bxon &
LuckpeTHIi THA

HoBkiit napons | |

Wamepennble shaustmA floi
—- Medbus Slave
Npasa ymanéHHoro pocTyn:
Hactpoiiku nopta RS-485
Apxue
CocTonnwe SaTapen
—}- CeTeBrie HACTpOIKM
Hactpoiikw Ethernet
HacTpoitkh nogknoueHua K

Cratyc npuSopa

Yach

Momynm pacwuperua

JaKpeITE

PucyHok 4.52
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4 Hactpolika npnbopa

M3meHeHune n cbpoc napons
Ecnue npw6ope Y>Ke yCTaHOBJI1E€H Naposib, TO €ro MOXXHO U3MEHUTb U CGpOCI/ITb.

Ona nameHeHus napons crnegyeT BBECTM TEKyLUMWA Napofb W HOBbIM Maponb B rpadgax UsmeHeHue
napons.

[nsa cbpoca naponsa cnegyet BBECTM TEKyLLUIN naponb B rpadhe Copoc napons.

Hacrpoiika npuBopa — O X
= OAGER T
a | | MopnodeHHsIi NpUEop NOLISPXMEAET BOSMOXHOCTE SAWMTE! AaHHEX Naponem. Mpw Hanua NaponA ero TpeGyeTcA BE0MIMTE B
Nmckperhsi Tin OWEN Configurator n OwenCloud.
—|- Bxon 4
Wamererie napona
OwckpeThbil Tvn P
Terywin napons
S yuna napone | |
DucrpeTtbi Thn Hoseii napons | |
=I-Bxon 6 MoaBEpaMTE Naponk | |
[uckpeThbii Tun

Wzmepentibie svauernn floi

—}Modbus Slave CBpoc napona

MNpaea yaanénHoro mocTyn:

HacTpoiiku nopra RS-485 Tewywmil napone

A

Aprue
Cocrontue SaTapen
—}- CeTeBLIE HACTPOMRKK
Hactpoitku Ethernet
HacTpoiiku nogkniouerns K
Cratyc npwbopa
MNaponk
Yacu
Momynu paclumpenwn

3BKpEITE

PucyHok 4.53

B cnyuae yTepu napons ans ero cépoca cMm. Pykogodcmeo 1o akcniyamauyuu npuéopa.

Ona 3awmeHHoro napornem npubopa BO Bpems 3anvcy nporpammbl TpebyeTcs BBog naporns, cM. 3anuch
nporpamMmsbl B npntop 3.7.

NMPUMEYAHUE
|I| Maponb obsa3atensHo Tpebyerca ans noakntodeHms npmbopa k OwenCloud, nogpobHee cm.
Mopkntouenne k OwenCloud 4.7.

4.7 NopknroyeHne kK OwenCloud
[nsa npubopos Ha HOBoW nnatcopmMe JocTynHo nogkntoveHue k OwenCloud.

NMPUMEYAHUE
Cnuncok npnbopos Ha HoBoM nnatcgopme cM. B pasaene O nporpamme 1.

<] |MTPUMEYAHUE
| 1 | |Ans noakniouenns k OwenCloud npu6op o6s3aTenstHo aomkeH BbiTh 3aluileH naponem. bes
naponsi npudop He nogkntountcs k OwenCloud. O6 ycTaHoBKe naponsi cM. pasgen Maponb 4.6.

Mepen HacTtporikon nogkntodeHuss k OwenCloud crnegyeT HacTpouTb aBTopu3auuto npubopa B
OwenCloud, nogpobHee cM. PykoBogcteo nonb3oBatensa OwenCloud n Pykogodcmeo o aKcrislyamayuu
npubopa. Bo Bpemsa pabotsl npubop fomkeH 6biTb noakntoyeH kK IHTepHeTy Ans nepegayun AaHHbIX.

B pasgnene Hactpounku nogknroveHnsa kK Owen Cloud gepeBa HacTpoek 3agaeTcsi NOAKITOYEHME U CTaTyC
noakntoyeHns k OwenCloud.
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4 Hactpovika npnbopa

Hactpo#ika npmbopa — | X
=} Mpusop Mma 3HaueHne MNepemMeHHan
Joruka MNogkniodedne k Owen Cloud Brikn. < He BHIGpaHa =

[ucKpeTHeie BXOAKI
= [IMCKpPETHRIE BEXOAkI
EezonacHoe cocToAHne
lNonkzoBaTenbCKe CBETOONT
—t-Modbus Slave
lNpaBa ynaneHHoro AoCTy!
HacTpoiiku nopra RS-485
Apxue
=+ CeTeBbie HACTPOAKK
HacTpoiikn Ethernet
HacTpoiikn noaKnyeHa
—-Yachl peansHoro BpeMeHi
lMepereHHkle naTkl U Bper

CraTyc noaknoyeHna k Owen Cloud < He BhlGpaHa >

NMogknwueHMe K Owen Cloud

Barapes T .
odbus pervcTp:
ST E I 3Ha\-leHVF'I)F|I P
Mapons 0-Buikn, 1-Bxn.
Yackw

[+ Monynw paclumpeHua

3akKpeb
L] »

PucyHok 4.54

B pasnene lMNpaBa yaaneHHoro goctyna us Owen Cloud gepeBa HacTpoek 3agaloTca YpOBHU AOCTyNa
OwenCloud k npubopy.

Hactpo#ka npmbopa — | X
= Mpusop Mma 3HadeHne MNepeMeHHan

Noruka

PazpeweHne KOHGUIYpUpoBaHWA 336N0KMPOBAHD < He BeIfpaHa >
MCKPETHLIE BXOALI
ﬂ P ol YnpaeneHue 1 2anuck IHaYeHWA 3a6N0KMpOBaHO < He BrIfpaHa >
—}- [IMCKPETHLIE BBIXDAL!

P on HNoctyn k perinctpam Modbus MNonHeIR 3anpeT < He BulGpaHa >

BezonacHoe cocToRHNE
MNonbz0BaTENLCKIE CEETOANC
—t-Modbus Slave
[MpaBa ynaneHHOro A0CTYI
HacTpoiiku nopra RS-485
Apxue
—- CeTeBbie HACTPORAKK
HacTpoiiku Ethernet
HacTpoiiku noaknoueHa
—-Yachl peansHorD BpeMEeHi
lMeperMeHHble AaTsl U Bper
Barapen
Cratyc npusopa

Pazapewenne koHpHIrypupoeaHna

Modbus permcTp: 701

3HauYeHWA:
Mapone 0- 3acnokwpoeaHo, 1-PazpeweHo
Yacel

[*Monynu paclumperua

3akpbTb

PucyHok 4.55

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

5 lNepemMeHHbIe
lMepeMeHHble cryaTt Ang 3anvMcu U CYNTbIBaHWS 3HAYEHUI Ha cXemMe NMpoeKTa 1 nNpy NporpaMMmnpoBaHnm
3KpaHoB 3.4.

YTto6bI cnonb3oBaTtb nepemMeHHyr B NMPOeKTe, CHa4vala ee cnenyet co3gartb B Tabnuue nepeMeHHbIX.

V:

[ns 3anycka Tabnuubl nepeMeHHbIX criegyeT HaxaTb KHOMKY I@I Ha NaHenu NHCTPYMEHTOB UNu BbibpaTb
B rmaBHoM MeHto Mpubop — Tabnuua nepeMeHHbIX.
Tabrnvua nepeMeHHbIX CoaepXUT BOKOBbIE BKAOKM:

* [NepemeHHbIE;

* CepBUCHble NEPEMEHHbIE 5.2;

* [lepemeHHble nHTEpPdENca cBa3n 5.3 (AN Kaxxgoro MHTepdenca cBA3M oTaenbHas Bknagka).
NMepeMeHHbIe
lMepeMeHHble NpoekTa oTobpaxatoTcsi B Tabrvue NnepeMeHHbIX.

BriGepuTe NneEpeMEHHYHD WK Co34aliTE HOBYID X
- Mowck I
a
3 " B
g4eHme No cnonksosaHue B
MiMa nepemeHHOR Tun nepemeHHoR SHEProHESEBMCHMOCTE yMORUEHING npoekTe KommeHTapii E
variable Bynescroe - O Het &
variable-2 Eyneecxoe - 1 Het &
= b=
variable-3 Bynescroe - O Her z
(%]
variable-2 Bynescroe - Il Het z
@
< He Boifioana > Bynesckoe - ] 0 Het p
3
=]
o
o
a'r:
oK
PucyHok 5.1

[nsa co3paHua nepeMeHHon cnegyeTt BBECTM UMSA U 3aaaTh TMN 5.1 nnm HaxaTb Ha KHOMKY I B NieBon
BepxHen vactu Tabnuubl. OcTanbHble NapaMeTpbl 3anofHAKTCA B 3aBUCMMOCTM OT 3KCMyaTauuoHHOM
notpebHocTU:

*  WUm#A nepemMeHHON — uMs ansa otobpaxeHusi Ha naHenu NepeMeHHble 1 Ha Broke NepemMeHHoN B
NpoekKTe;

*  Tun nepemMeHHOMN — MOXET ObITb Ha3Ha4YeH OAMH U3 TPEX TUMOB: OyNEeBCKUA, LENOYUCIEHHBIN, C
nnaeatowen 3anaton. Cm. nogpobHee pasgen Tunbl nepeMeHHbIX 5.1;

* DHeproHe3aBUCUMOCTb — A1 COXpaHeHUs 3Ha4yeHnsa nepemeHHou B [3Y npubopa B cnyvae
OTKITHOYEHUS ANEKTPONMTAHMSA CreayeT NocTaBuTb ranoyky B Nnore HacTpoviku. Bpems xpaHeHus
nepemeHHo B M3Y 3aBucuT oT Tna npnbopa, cM. pyko8oAcmeo o 3Kcriyamauyuu npubopa;

+  3Ha4yeHue No YMONM4YaHUK — 3Ha4YeHME, KOTOpoe ByaeT XpaHUTb NEPEMEHHAs, MOKa B HEE He
OyneT 3anucaHo HOBOE 3HAYEHNE;

* WUcnonb3oBaHue B NpoeKTe — MHOMKaLUSA NPUBA3KM K 6riokam B nporpamme. Ecnv nepemeHHas
npuBs3aHa, T0 3HavyeHne — [a;

* KommeHTapui — TEKCTOBOE ONUcaHue Ansi 0To0paXkeHUsl BO BCNIbIBAKOLLIEN NOACKA3KE HA CXeEMe
npoekTa Npu HaBedeHnn Kypcopa Ha 6ok NnepemMeHHOMN.

YTto06bI yoanntb NnepeMeHHyo n3 Tabnuupl, cnegyeT HaXaTtb MKM Ha CTPOKY nepemeHHon N B KOHTEKCTHOM
MEHIO Bbl6paTb Ypanutb nepemMeHHyr Ui HaXaTb Ha KHOMKY X B neBon BerHeVI yacTu Tabnuubl.

Onsa aybnvpoBaHus nepemeHHon cnenyeT Haxatb NMKM Ha CTpoKy NepeMeHHOM M B KOHTEKCTHOM MEHHO

wy

BblbpaTh [lybnmpoBaTb NepeMEHHYH UMW HaxaTb Ha KHOMKY B NeBOW BepXHeWn Yyactu Tabnuubl.

Tabnuua nepemeHHbIX NOAAEPXKMBAET MOUCK U unbTpaumio no umenn. Cumeon «lMpoben» BbINONHAET
ponb nornveckoro NN 1 nossonseT unsTpoBaTh NEPEMEHHbIE MO HECKOMbKUM KPUTEPUSIM.
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5 MNepemeHHbIEe

BriBepuTe nepemMenHye MK Co33aiTe HOBYHD >
+ gl X o
a
X
Wma nepemerHoin Tun nepemeHHo#R 3HEProHE3ABMCHMOCTE 3rauere no Wenonesosarue & KommeHTapuit 5
P P P YMOMYEHWID npoeKTe P E
o
Enable Bynescroe - O Het Fh
anr Bynescroe - | Het o
- b=
Fin_ANR Bynesckoe - | Het 2
g
T
]
&
I
o
o
w
g

0K

PucyHok 5.2

Ecnun BBeaeHHOW B CTpOKEe NOouncCKa nepemeHHon HEe CYyLEeCTBYET, TO €€ MOXHO co3gaTb HaxaTuem Ha

KHOMKY I B JIeBOW BepxHen yacTu Tabnuupl. NepemMeHHONn aBTOMaTM4ecKkn NpPUCBOUTCS BBEAEHHOE B
CTPOKE nouncka nms.

BriBepuTe NnepeMeEHHYH2 MK Co34aiTe HOBYHD *
=+ MNepemettan | o
a

=

Wma nepemerHoin Tun nepemeHHo#R 3HEProHEZABMCHMOCTE 3raserine no Wicnonesosanite & Kommertapui 8
P P P YMOMHEHMID NpoesTe p g

T

T

e}

i)

b=

=:]

=

(5]

-

3

]

Mepementie He nainettl. Beeowme apyroe sHauetne. E’

[1nA co303HKA NEPEMEHHOI C BBERSHHEIM MMEHEM HamkmuTe Co3naTe nepemerHyto (Ciri+N). z

g

]

g

0K
BrIBepUTe NEpEMEHHYH? MW CO3AARTE HOBYHD >
3

- g b4 MNepermeHHan > E}n
=

Wima nepemeHHoi Tun nepemeHHoi 3HEProHEZABMCMMOCTE s st KommeHTapii 5
p p 5 YMOMHEHMIO npoexTe p E

o

NepemeHRan Bynescxoe - ] 0 Her o
o

w

=

=}

=

(%]

=

T

[
&

o

=]

-3

"
g
-

OK
PucyHok 5.3
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5 MNepemeHHbIE

Tabnuua nepeMeHHbIX JOoMYyCKaeT COPTUPOBKY MO 3HAYeHUAM. [Ins COPTUPOBKM 3HAYEHUI CreayeT HaxaTb
Ha Ha3BaHWe KONMOHKN Tabnuupl. MoBTOpHOE HaxaTue COPTMPYET KOMOHKY B 06paTHOM nopsigke.

BrIBepWTE NEpEMEHHYHD WK COSAIATE HOBYHY x
+ Mouck 9
[=1]
T
Mre nepemeHHoR Tun nepemeHHoOR 3HEproHESaBMCHMOCTE SEIET LTI KommeHTapui g
YMONHEHMID npoexTe |
< HE BIfipaHa > Bynesckoe - [] 0 Her S
Variable-& Bynescroe - O Her &
variable-5 Bynescroe - Il Het B
variable-8 Bynescxoe - [l Het E
variable-4 UenouicneqHoe - Il Het :j
variable-3 UenouicnenHoe - 1 Het %
variable Crnagaowen za.. - ] Het %
variable-2 C nnagawwen sa... - 1 Het =
Variable-7 Cnnasatwoweit sa.. - [l Het %

OK

PucyHok 5.4

Ytobbl HaMTM MecTa WCMONb3OBaHWS MNEPEMEHHOW B MpoeKkTe, crepyer

nepemMeHHou B Tabnuue 1 BbibpaTth MokasaTb CCbINKM.

BeIBEpUTE NEPEMEHHYHD MKW COZJARTE HOBYH

+ Eﬂ X MNowck

Wraa nepemerHoi Tun nepemeHHoi 3HeproHesaBMCMMOCTE Saueniue no
i P P YMOMYEHAD

vari Bynesckoe - = -

@ Mokasatk cCeuKKY

Bynesckoe -
o DyBau o
() [POE3TE NEREMEHHYH

X YaanuTe nepemennyto (Del)

PucyHok 5.5

HaxaTtb KM Ha cTpoky

Mecnonesosaque B

Ctrl+D

NpoSKTE
Na

Het

B oTKpblIBLUEMCSI OKHE 0TOGpPasnTCst MHGOpPMaLUs O BbIGpaHHON NepeMeHHON.

KommeHTapiii

CeblNKK Ha NepeMenHyHs "varl”

Ha OAHHYHD NEpeMEHHYID MMEHDTCR CChINKKW B CNEOYIOLLIME MECTaX NPoSKTa:

Bnok yTeHKA W3 nepemeHHoi varl

PucyHok 5.6
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5 lNepemeHHbIE

YT0o6bl yoanutb NpuBSA3KY K Broky nepemMeHHoW B MpoekTe, credyeT OTMETUTb HYXHble NepeMeHHble
ranovykamu u HaxkaTb KHonky YaanuTb. lNepemeHHas octaHeTcs B Tabnuvue, Ho He BydeT UCnonb3oBaThCs

B MPpOEeKTe.
3KcnopT nepeMeHHbIX B hann
Bma,qu nepeMeHHbIX MOXXHO 3KCNOpPTUPOBAThb Kak Ta6n|/|u,y B (bopmaTe .CSV. ,ﬂﬂﬂ 3TOro cnepnyert:

1. HaxaTtb QkcnopTupoBaTb BKnaaKy nepemMeHHbix B CSV cdann B neBon BepxHen yactu
Tabnuubl.

B OTKPbIBLLEMCA OKHE YKa3aTb MECTO BbIrpy3KU (*)aﬁﬂa.

w

HaxaTtb kHonky CoXpaHUTb.
NMPUMEYAHUE
Nma danna dopmumpyeTca B 3aBUCUMOCTU OT SKCNOPTUPYEMOW BKNaaku no cxeme Umsilipoekma_
Bknadka_[llepemeHHble.

s | |MTPUMEYAHUE
1 | |Ans npn6opos Ha HoBOII NnaTdopme Bknaaka Slave ceTeBbiX NepeMeHHbIX 3KCNopTUpYeTcs
BMeCTe C NaHesbto NepeMEeHHbIX.

o Maonck
+ 8% X B 9
=
5
" 3HayeHne no McnoneaosaHue B
IKCNOPTUPOBaTL BKN nepeMeHHbIx B CSV hann A 5
WMma nepen & pTHP afKy nep ¢‘f‘ FCTb TR s KommenTapuii 5
JKCNOPTUPOBATE BKA nepeMeHHbIX B CSV dann T
Variable [J‘ P _,______aig_’{y p_, E, Het ®
Variable-1 Byneeckoe - O Het g
2
Variable-2 Bynesckoe - O Het 3
Variable-3 ByneBckoe - ] 0 Her £
< HE BLIGPEHS > Bynesckoe - O Het o)
@
m
T
T
o
=
=
oK
PucyHok 5.7

5.1 Tunbl nepeMeHHbIX

B OWEN Logic ncnonb3ytTrcst Tpy Tuna nepeMeHHbiIX:

*  OyneBCKui (ABOWNYHBIN);
*  LENIOYNCNEHHBIN;
* C NnasaroLen 3anaTon (BeLEeCTBEHHbIN).

3HauyeHuss OT OfHOW MepeMEeHHON K ApYyrol MOryT nepedaBaTbCs TOMbKO MpW COBMajaloLWmMX Tunax
nepemeHHbIX.

ByneBckuu Tun
MepemeHHasa ByneBckoro Tuna MoXeT NPUHUMaTbL OAHO M3 ABYX 3HadveHun: 1 (True) unm O (False).

Ha cxeme nepemMmeHHble 6yJ'IeBCKOFO ThNa coeanHATCA YepPHbIMU NMNHUAMMWU!

PucyHok 5.8
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5 MNepemeHHbIE

LlenoyncneHHbIV TUN

MNepemeHHas LIENOYMUCIEHHOro TUNa MOXeT NPUHMMaTL 3HaveHue Lenoro vucna B guanasoHe ot 0 o
4294967295.

Ha cxeme nepemMeHHble LUerio4YncrneHHoro tmna coeanHAarTCcA KpaCHbIMU JTUHUAMA:

>

PucyHok 5.9

Twvn c nnaBawoLen 3anaTon

lMepemeHHas Tuvna C nNnaBalolWen 3anaTol MOXEeT MpuMHMMaTb 3Ha4YeHMe BELLECTBEHHOMo 4ucna B
ananasoHe ot —3,402823E+38 oo 3,402823E+38.

Uucna oguHapHOM TOYHOCTW C Nnasarollen 3anaTtorn obecneynmBaldT OTHOCUTENbHYI TOYHOCTb 7— 8
OeCATUYHbIX Lmdp B AnanasoHe ot 10-38 o npumepHo 1038,

Ha cxeme nepemMeHHble Tuna c nnaBaroLen 3ansiTon CoOeanHaTCA (bI/IOJ'IeTOBbIMVI JTINMHNAMN:

PucyHok 5.10

5.2 CepBUCHbIe NepeMeHHble

CepBucHble NepeMeHHble CBsi3aHbl C HacTPOWKOW nmpubopa M MOryT TOMbKO CYMTBLIBATLCHA. 3anuncb B
CepBUCHblE MepeMeHHble HepdocTynHa. HabGop CepBUCHLIX MNEPEMEHHLIX MOXET OTNMYaTbCs B
3aBMCUMOCTM OT nNpubopa.

BeiGepuTe nepemeHHyo

.

HMmn Tun nepemMerHoil

—| Hacw peanctoro BpeMern

=
8
=
i
CeryHob LenouncnetHos z
7]
MuHyThI Lenouwcnestos
1
Uach Uenouwcnestos 2
m
etk Lenouncnestos §
o
Mecau Lenouwcnestos [
=
[on Uenouwcnestos ﬁ
=
1]
=
=X
o
L]

oK

PucyHok 5.11

Ha cxeme cepBucHble NepemeHHble 0603Ha4arTCA CepbIM LIBETOM:
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5 MNepemeHHbIEe

PucyHok 5.12

CepBUCHbIE NepeMeHHbIM ANnsA NnpubopoB Ha HOBoM nnaTdgopme

B npubopax Ha HoBow nnatopme HET CEepBUCHBLIX MepeMeHHbIX. BMecTo cepBUCHBLIX NepeMeHHbIX
ncronb3yeTcs NpuBA3Ka MepeMeHHbIX K napametpam npubopa (cm. pasgen [Mpuaska nepemMeHHbIX K
napametpam 5.4).

III NMPUMEYAHUE

Cnucok npubopos Ha Hosow nnatdgopme cm. B pasgene O nporpamme 1.
5.3 NepemeHHble nHTepenca cBA3N

B Tabnvue nepemMeHHbIX NS KaX4oro MHTepderica CBA3M co3gaeTcs OTAenbHas BKnagka ¢ onncaHvem
ceTeBbIX NepemeHHblX. B 3aronoBke Bkmagku ykasbiBaeTcd Tun MHTepdpenca u Homep 3aHMMaemoro
crota.

Pexum Master

[na nHTepdenca ceasm B pexunme Master Tabnuua cogepXut BKNagku ¢ CETEBbIMU NEPEMEHHBIMU AnNs
Ka)koro onpaluvMBaeMoro yCcTponcTBa.

BriBepuTe CETEBYHD NEPEMEHHYHD MK CO34aNTE HOBYHD

x

MMowek %‘

3

YetpoiicTeo, 16 =
@

Wrag Tun nepemMeHHoR PYHKLMA YTEHWA PYHKLAR 3anUcK p:;f;;a AD‘DT:;B?HH KomMmeHTapMiA :.‘;

< HE BeilinaHs & bynesckoe - DD - 05 - 1] 1] %
VarZ ByneBcroe - (01 - 005 - 812 3 %
Var21 Bynescroe - G0 - O05 - 512 4 Fid
VarZ2 Byneecroe - 01 - 05 - 512 5 g
Var23 Bynescroe - G0 - O05 - 512 & E

@

o

[1"]

=

&

g

oK

PucyHok 5.13

O HacTpoiikax nepemMeHHbIX cM. noapobHee B pasgene Pexum Master 4.3.2.2.

Pexum Slave
[ns nHTepdelica cesA3n B pexxume Slave Tabnnua otobpaxaeT cuMTbiBAaEMble CETEBbIE NEPEMEHHbIE.
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5 MNepemeHHbIE

BriBepnTe CETEBYH? NEPEMEHHYHD WK CO3AANTE HOBYHD

ey

Mawck
HMran Tvn nepemMeHHoR Anpec pervcTpa KommeHTapmii
Varl C nnaeaiowed sanaTtoi - B2
Var? UenoucnerHoe - 514
< HE Beifpana » Lienowscnexroe - b5

7 Lo 'GRp-gY | S9HHSWadaU smHIMada]) | amHHakada] |

oK

PucyHok 5.14

O HacTpoikax nepemMeHHbIX cM. nogpobHee B pasgene Pexum Slave 4.3.2.3.
Slave nepemMeHHbIe Ansa npubopoB Ha HoBoM nnaTcgopme

NPUMEYAHUE
|I| Cnimcok npnbopoB Ha HoBow nNnatdgopme cm. B pasgene O nporpamme 1.
[ns npubopos Ha HOBOW NnaTtdopMe AOCTYMNHbI TONBLKO CETEBLIE NEPEMEHHbBIE B pexxuMe Slave, koTopble
UMeIoT ApYron auanasoH agpecoB pernctpa — ot 16384 go 20479. Takke ceTeBOM NEPEMEHHON MOXHO
3afaTb 3Ha4YeHWe No YMOn4YaHuio, KoTopoe ByaeT MHULMMPOBATLCS BO BpeEMsi Hayana paboTbl nporpammbl.

Variable LlenouncnenHoe 9 16384 0

LlenouncnenHoe - 16385 0

BriGepUTE CETEBYHD NEPEMEHHYH MKW CO30aMTe HOBYH *
o Mownck ==
+ 88 X g"
g
WMA nepemedHoi Tun nepemMerHON Appec perucTpa SHaueHUe NO YMONUaHW KommeHTapuit _%
e
El
o

oK

PucyHok 5.15

Mocne nogkntodeHuss npubopa k Owen Configurator unu OwenCloud ceteBble nNpeemeHHble OyoyT
oTobpakaTbCs B AepeBe NapamMeTpoB.

. 53
[na HacTpoliku oTobpaxeHuss credyeT BblbpaTb NepeMeHHylo B Tabnuue U HaxaTb Ha KHOMKY

HacTtpownku napameTpa B NnpaBOM BeEpXHeEM yriy okHa. [loasuTca naHens Hactponka napameTtpa.
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5 MNepemeHHbIEe

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

[ns HacTporkM OOCTYNHbLI criegyoLlme nons:

*  Wmsa napameTpa — Ha3BaHve NapameTpa, kotopoe byaeTt otobpaxaTbCcs B AepeBe NapaMeTpoB
npu pabote ¢ Owen Configurator u OwenCloud;

*  MuHMManbHoe 3Ha4YeHue — MMHUMarbHOEe 3Ha4YeHne napameTpa Ans otobpaxeHns B Owen
Configurator 1 OwenCloud, He BNUSIET Ha NTOTUKY UCMOMTHEHUS NPOrPaMmbl;

*  MakcumanbHoOe 3Ha4YeHMe — MakcumarnbHoe 3Ha4YeHne napameTpa ans otobpaxenns B Owen
Configurator 1 OwenCloud, He BNNSIET Ha NOrMKY UCNOMHEHUSA NPOrpaMmbl;

*  BupumocTtb — BMaMMocTb napameTpa npu padote ¢ Owen Configurator n OwenCloud: Bugum —
napametp otobpaxaeTcs B Aepese napameTpoB, CKpbIT — napamMeTp He oTobpaxaeTtcs B gepese
napameTpoB;

+ PepakTupoBaHue No ceTy — BO3MOXHOCTb peakTMpoBaHus 3HadeHus napamerpa n3 Owen
Configurator 1 OwenCloud;

* ApxuBupoBaTb 3Ha4YeHMe — HEOOXOAMMOCTb apXMBMPOBaHUA 3HaYeHus napametpa: Oa —
3HayeHWe napamMmeTpa 3anuncbiBaeTcs B apxus npubopa, Het — 3HayeHne napameTpa He
3anucbiBaeTcs B apxvB nNpubopa;

+  ®opmart oTobpaxeHue gaHHbIX — hopMmarT, B KOTOPOM ByaeT oTobpaxaTbecs 3HavYeHue
napameTpa, akTyarneH Ans LenovymMcrneHHbIX NepeMeHHbIX, AOCTYMNHble opMaThl: AeCATUYHbIN,
ABOMYHbLIN (oTOBpaxaeTca B Owen Configurator kak 6utoBas macka), hex (LwectHaguaTMpUYHbIN)
1 enum(nepe4vncrneHune, TonbKo ans uint16).

5.4 NpuBaA3Ka nepeMeHHbIX K NnapamMmeTpam

NMPUMEYAHUE
m lMprBA3Ka NepeMeHHbIX K napamMeTpam JOCTYMHa TONbKO ANs NpUubopoB Ha HOBoW nnaTtdopme.
Cnmncok npnbopos Ha HoBow nnatdopme cM. B pasaerne O nporpamme 1.

B npubopax Ha HoBoW nnatdopme MOXHO NpPUBS3aTb MNEPEeMEHHble K napametrpam npubopa u
ucnonb3oBatb B nporpamme. [lepemeHHble, NPUBA3aHHbIE K NapameTpam, AOCTYMHbl AfS YTeHUs U
N3MEHEHWSI.

[ns NpuBsi3KM NepeMeHHON k napameTpy npubopa cnepyer:
1. OTtkpbiTb HacTpoiiku npubopa.

NMPUMEYAHUE
Iil MpuBsA3Ka NepeMeHHbIX OCTYNHa He AN BCeX NapaMeTpos.
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5 MNepemeHHbIE

2. BbibpaTb NapaMeTp AN NPUBSA3KM U HAXaTb Ha KHOMKY «...» B rpace MepemeHHas okHa

HaCTpOeEK.
Hactpoiika npuBopa — O *
—} Bxom 3 - Wma 3HaueHne MepermeHHan
Iucrkperhbii Tin TalimayT nepexoga B GesonacHoe COCTORHWE, CEK 30 < He BeIbpaHa > El
e ————————— |
—|-Bxon 4 COrcyteteyeT cetesoi ofmen no MODBUS < He BuibpaHa >
DwckpeThbii TR
=] Bxon5
Jwckperhei Tan
| Bxon 6
Jwcrkperhbi Tan
Wamepertbie shaueHnn float
—}-Modbus Slave
MNpaea yoanésnoro poctyna us Owen Cloud
UNM CLOUD
HacTpoiiku nopra RS-485
Apxue
CocTonnwe Gatapen
—} Ceteabie HaCTpOiKK
Hacrpoitkw Ethernet TafmayT nepexona B Ge30NacHoe COCTOAHWE, CEK
HacTpoiiku nopxniouerna k Owen Cloud MitHMansHoe sHauerme: 0
MarkcumansHoe sHasermne: 60
Cratyc npubopa Maodbus peructp: 700
MNaponk
Yacw
3aKpoiTe
Momynu paclwmperuA -
PucyHok 5.17
3. B oTkpbiBeMcs okHe [lepeMeHHbIX BbibpaTb nnu co3gaTtb NepemMeHHyo Ans NpuBS3Ku.
Bblﬂ,eﬂeHHble CcepbiM NepeMeHHble OOCTYMHbI TONbKO AOJ14 YTEeHUA.
BriGeprTe NepemerHyto MK CO3A30Te HOBYHD X
o
+ 55 X Mowck Q
3 Mecnonezosanne B ﬁ
EYEHNE NO
Mma nepemeHHoil Twn nepemMetHoii 3HEproHESEBMCHMOCTE ] e KommeHTapuii E
Variable LienowicnenHoe - | 0 Her s
HE BLIIaHS > - O Het
OK
PucyHok 5.18

Mms npuasaHHon nepemeHHon Byaet otobpaxaTtbes B rpade «[lepeMeHHas» HanpoTuB
napameTpa.

Mocne NpuBSI3KM K NapaMeTpam NepeMeHHbIe MOXHO MCMOSIb30BaTh B NporpaMmMe. Takum
06pasoM, 3Ha4YeHMs MapamMeTpPoB MOXXHO YATaTb U U3MEHATb B Mporpamme.
NMPUMEYAHUE
Ecnv npuBsisaHHasi K napameTpy nepeMeHHast UCMonb3yeTcs ANs 3an1cy ¢ NoMoLLbio 6roka, a
3Ha4YeHne napameTpa He M3MEHMUIOCh, TO 3anucaHHoe Yepes Brok 3HadeHne GyaeT XpaHUTLCA B

nepeMeHHON oavH UmMKN. B cneayolieM Lykne 3HadeHne nepeMeHHon ByaeT NpoUnTaHo 1a
napamertpa.
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5 MNepemeHHbIEe

5.5 KonnpoBaHue nepeMeHHbIX

MepemeHHble MOXHO KOMMPOBaTb U3 MPOeKTa B NPOEKT A1t NOBTOPHOMO MUCMOSb30BaHUS U COKpaLleHus
BPEMEHU Ha pa3paboTky. [ns KonvpoBaHWs NMepemMeHHOW crieqyeT BblAenuTb OMoK C NnepeMeHHon B

MCXOOHOM MPOEKTE U HaXaTb KHOMKY D Ha naHenun MHCTPyMEeHTOB NUInn Bbl6paTb KOMaHay KOnMpOBaTb

B KOHTEKCTHOM MeH0 Gnoka. I'IepemeHHaﬂ BCTaBNAETCA B ,El,pyFOl7I NPOEKT HaXaTunem Ha KHOMKY D Ha
naHenn MHCTPyMeHTOB Ui C NOMOLLbHO Bbl60pa KoMaHabl BcTaBUTb B KOHTEKCTHOM MEHIO XOricTa.

NMepeMeHHbIe

Bo Bpemsi BCTaBKM CKOMMPOBAHHOrO Oroka MNepeMeHHOM B MpPOEKT MNpOBEPSOTCS BCE CBOWCTBA
nepeMeHHbIX. Ecnu B npoekte ecTb nepemMeHHas C MOMHOCTbI0 COBMaaroLlMMy CBOWCTBaMU, TO OHa
aybnupyetrca B 6Gnok. lMepemMeHHble € OTAMYalLWMMUCA CBOWMCTBaAMW aBTOMaTUYECKM CO34alTCA B
npoekTte. Ecnn nmeHa nepeMeHHbIX COBMagaroT, HO ApyrMe CBOWCTBA OTNMYAOTCS, TO CO3OaeTcsl HoBast
nepemMeHHasi, Ho KOHQIMKT UMeH OTODOpaxeH B Tabnuvue nepemMeHHbIX, U TpebyeTcst CMEHUTb UMSI OOHOM
N3 nepemMeHHbIX.

s | |MIPUMEYAHUE
1 | |B npoekt ans npnbopa, KOTOpbIN He NOAAEPKMBAET TUMN JaHHLIX C NNaBaloLLeil 3anaToi,
HEBO3MOXHO BCTaBWUTb NEPEMEHHbIE TUMa C NnaBatoLLen 3ansTon.

o | | MTPUMEYAHUE
1 | |3HeproHesaBucHMbIe NepeMeHHbIe HEBO3MOXHO BCTABUTL B MPOEKT Ans npubopa, KOTOpbIN X He
noaaepXxXusaer.

CepBUCHbIE NepeMeHHble

B NPOEKT And npm60pa, KOTOprVI He noaaep>XmBaet Yacbl pealyibHOro BpemMeHn, HEBO3MOXXHO CKOMmnpoBaTb
CepBUCHbIE NepeMeHHbIe.

NMepemeHHbIe HTepdenca ceasmn

B Opyron npoekT MOXHO CKOMMpoBaTb TOMbKO MepeMeHHble MHTepdenca cBaAsn B pexume Slave ansg
naeHTnYHoro Homepa criota. lNepemeHHble uHTepdenca ceasn B pexume Master cnegyeTr cosgaaTb
Bpy4YHyto. Bo Bpemsi BCTaBkM CKONMPOBAHHOIrO Grioka CeTeBOV MepeMeHHOW B NPOEKT MpOBEPSATCA BCe
CBOWNCTBa nepemMeHHbIX. Ecnu B npoekTe ecTb nepeMeHHasi ¢ NoNHOCTbLIO COBMNagatoLLMMM CBOMCTBaMU, TO
OoHa aybnvpyetca B Gnok. NepemMeHHble C OTNMYAaKLMMNCS CBOWCTBaAMW aBTOMATMYECKU CO3LAlOTCS B
npoekte. Ecnv vmsa vnn peructpbl NepemMeHHbIX COBMagaltoT, HO ApyrMe CBOWCTBA OTNMYAOTCH, TO
co3faetcd HoBas NepemMeHHasi, HO BO3HWKaeT KOHMIMKT pernctpoB umnu umeH. KOHMNUKT MOXHO
yCTpaHuTb B Tabnuue nepeMeHHbIX, 3aaB ApYroe UMsi Unn perucTpsb.
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6 Bbubnuoteka

é BHUMAHUE
Ansa pasHbix Modenen npubopoB CMMCOK AOCTYMHbIX 3NeMeHTOB BUBNNOTEKN KOMMOHEHTOB MOXET
OTNn4aThes.

B oTKkpbITOM NpoekTe Ha naHenu bnbnuoTeka KOMMNOHEHTOB 2.3 AOCTYMNHbI pa3aenbl C KOMNOHEHTaMKN Ang
paspaboTku nporpammbl 3.3.

Pasznenbl 6MbnnMoTekn KOMNOHEHTOB:

o ®yHKuMKM 6.1 cnyxaT 4NS BbINOMHEHWS NOrM4eckux, apumeTnyeckmx onepaumi n ap. PyHKUnm He
COXPaHSIOT COCTOSAHUSA CBOUX BHYTPEHHMX NepeMeHHbIX. Y1Mcrno ncnonb3yembix dyHKLUIA
OrpaHN4YeHo ToNbko 06 beMOM NamATy Npnbopa;

*  ®yHKUMOHanbHbIe 6roku (PB) 6.2 cnyxaT ANs BbINONHEHUS onepaunii, TPebyLWMX COXpaHeH s
COCTOSIHMS CBOWX BHYTPEHHUX nepemMeHHbIX. K @b oTHocATCS Tpurrepbl, CHETYUKM, TanmMephbl U
apyrve. Kaxxgas mogenb npubopa nmeeT CO6CTBEHHOE OrpaHnYeHne Ha KonNn4ecTso
ucnonb3yeMbix Ob (cMm. pykogodcmeo o akcrnyamayuu npnbopa);

* paspen Makpochl npoekTa 6.3 coaepXXnT co3faHHbIe Nonb3oBaTenem Unm 3arpy>xeHHble ¢
NOMOLLbIO MeHegKepa KoMNoHeHTOB 3.10 MakpocChl;

+ OneMeHTbl ynpaBneHus 6.6 cryxat ansg nporpammupoBaHus gucnnes npyubopa 3.4 un
oTobpakaloTcsl Ha NaHeny Bo BpeMsi paboThbl C MpMOOPOM C MOHOXPOMHbIM TekcToBbIM KK 3.4.1.

6.1 PyHKLUUM

» Jlornyeckue pyHkumm 6.1.1;

*  ApudmeTtudeckune pyHkummn 6.1.2;
*  OyHKUMM cpaBHeHus 6.1.3;

» CpBuroBble oyHKUMK 6.1.4;

* bBbutoBble yHKLMM 6.1.4.

6.1.1 Jlornyeckne pyHKUMUM

M (AND) 6.1.1.1

+ WIN(OR)6.1.1.2

« HE(NOT)6.1.1.3

*  Wckntovarowee NN (XOR) 6.1.1.4

OcobeHHOCTbIO paboTbl BrOKOB NOrnyecknx MYHKLUMUIA ABNSIETCA UX caMOHACTpolka Ha TUN AaHHbIX. Ecnn
K Bxogy 6Onoka Obina noacoedMHEHa LENoYMCrieHHast NepemMeHHasi, To Orok  aBTOMaTMYECKM
nepecTtpavBaeTcsi Ha paboTy C LenoYnCcneHHbIMU 3HaYEHUSIMU.

[T
: AND

324425 " X
AND | -

82,39 " :
AND |

PucyHok 6.1

Ona dyHkumn U n UIIU cnegyeT yuuTbiBaTh, YTO HENOAKMOYEHHble BXxoAbl 6GrnokoB 6GyayT umeTb
cnepyoLmne CoCTOsTHUS:
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6 bubnunoteka

*  Anga dyHkumm U — nornveckas «1»;
o ansa dyHkumm UIN — norndeckun «0x».

B atom cny4yae GnoKn BbIMOMHSAOT CDYHKLI,VIIO noBToputend curHana. Ons yBernn4yeHna 4Yucrna BxXodoB Yy
Jlorm4eckmx prHKLlI/IVI ncnonb3yeTca NX KackagHoe BKIlto4eHune:

11— 11—

R—APTIan—a = R—AND|-q

I3 ————1 13 —
PucyHok 6.2

6.1.1.1 U (AND)

= e L)

PucyHok 6.3

Ecnn Ha oba Bxoga Gnoka yHKUMW NOCTYNarT CUrHambl nornvyeckon «1» (Bce BXOAbl BKIMOYEHbl —
KOHTaKTbl 3aMKHYTbI), TO Ha BbIXOAE NOSIBNSAETCS CUTHAs Normdeckom «1» (BbIXof, BKITHOYEH).

Pa6ote cyHkumKn cooTBETCTBYET Tabnmua COCTOSHUN:

"1 12 Q

- O |- |0
- 1O 0O | o

Ecnu Ha Bxogbl 6noka yHKLMK NOCTYNatoT LeNoYnCiieHHble 3Ha4YeHUs, To onepauns 6yaeTt npov3seaeHa
Ha KayKabiM 6MTOM 3HAYEHUS B OTAENbHOCTU.

0011
N | 0101
0001

6.1.1.2 UMK (OR)

I1 [|1 o o o
Ll E

PucyHok 6.4

Ecnu Ha oguH 13 BxoaoB Bnoka gyHKLUMM NOCTYNaeT curHan Norm4yeckon «1» (KOHTaKTbl 3aMKHYTbI), TO Ha
BbIXOZE 3reMeHTa NosABNAeTCS nornyeckas «1» (BbIXog BKITHOYEH).

Pa6ote cyHkumKn cooTBETCTBYET Tabnmua COCTOSHUN:

1 12 Q

0
1
0
1

L L N e )
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Ecnu Ha Bxogpbl 6rnoka beHKLI,VIVI NOCTyNnakT Ueno4vncrieHHble 3Ha4eHud, To onepauus 6yp,eT npoun3segeHa
Hag KaxxabiM OBUTOM 3Ha4YeHUs1 B OTAENbHOCTH.

0011
nnn | 0101
0111

6.1.1.3 HE (NOT)

CDyHKLI,I/Iﬂ Mcnonb3yeTca Anda MHBepTupoBaHMA CUrHana.

I1

k1 |
===\ Q

PucyHok 6.5

Ecnu Ha Bxoa Grnoka cpyHKLMM NocTynaeT curHan formdeckoro «0» (KOHTaKTbl pasoMKHYTbI), TO Ha Bbixode
3reMeHTa NosIBMSIETCS fornyeckasi «1» (BbIX0OZ BKITHOYEH), U HAOGOPOT: CUrHaM MHBEPTUPYETCS.

Pabote chyHKLMM COOTBETCTBYET TabnuLia COCTOSTHUIA:

M| Q
0|1
110

Ecnu Ha Bxopg 6Gnoka dyHKUMM NocTynaeTt LenovncrieHHoe 3HadyeHue, To onepauusa 6yaeT npousseneHa
Haf KaXabiM BUTOM 3HAYEHUSA B OTAENbHOCTM.

01

HE 10
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6.1.1.4 Ucknovarowee UJTUN (XOR)

Ecnun Tonbko Ha oavH n3 BxogoB Oroka (*)yHKLI,I/II/l nocrtynaet norn4yeckas «1», TO Ha BbIXxode arnemeHTa

I1

v

XOR

(>
(&

PucyHok 6.6

NOSABMAETCA Nnormyeckas «1» (BbIXOA BKIIOYEH).

Pa6oTte yHKLUM COOTBETCTBYET TabnuLa COCTOSHUI:

1 12 Q
0 0 0
0 1 1
1 0 1
1 1 0

Ecnn Ha Bxoabl d)yHKLI,MVI NoCTynarT LernoYncrieHHble 3Ha4eHnsd, To onepauua 6yp,eT npon3sengeHa Hag

KaxgblM OMTOM 3Ha4YeHWs1 B OTAENbHOCTMU.

0011
0101
0110

XOR

6.1.2 ApucpmeTnyeckme pyHKLUM

BHMMAHMUE
4 ” \ | ApudpmeTuyeckmne pyHKLMUM C NNaBatoLLelt 3ansaTon He 4OCTYMNHbI Ans npubopos nuHelku MNP110.

Onepau,mw apucbmemqecxux (t)yHKLI,VIFI MOTyT NMPOn3BOANUTLCA TOJIbKO HAaA4 3HAYEHUAMU LENOYUCTIEHHOIo

TMNa v TUNa ¢ nnasaloLwen 3anaTon.

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
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6.1.2.1 Cnoxenue (ADD, fADD)

VI+V2=Q=b —— ‘fel o

KD

PucyHok 6.7

Ona onepauni Hag LUENOYMCNEHHbIMM 3HaYeHUsIMU ucnonb3dyetcs 6rnok ADD, Hap 3HayveHusmMn ¢
nnasatoLlen 3ansaton — fADD.

Pe3yanaTOM onepauunn (byHKLI,I/II/I Ha BblXo4e ABNAeTCA CyMMa BXOOHbIX 3HaYEeHNN.

Ecnu Bo BpemMs BbINOMHEHUS onepaumm 3HaYeHne ymcna nony4vaetcsa donblue 4294967295 (32 6uTta), 10
OGUTbI, BbIXOASLIMNE 3a paspsigHoCTb 32 6uTa, oTcekaloTes.

Mpumep

MpumeHeHne 6NokoB OYHKLUN A1 COoXeHUs umcen 24 +2 +2 +7 = Q = 35.

S24

26
— 2 - 2ADD HDD B 35:: 35 .

PucyHok 6.8

6.1.2.2 BoiuutaHue (SUB, fSUB)

v1v20—> )=

PucyHok 6.9

[na onepaunn Hag UENOYUCINEHHBIMU 3HadYeHUsiIMU ucnonbdyetca Onok SUB, Hag 3HadyeHusiMn c
nnasatowlen 3anaton — fSUB.

Pesynsratom onepaummn yHKUMM Ha BbIXOAE SBNSETCH PasHOCTb BXOAHbLIX 3HAYEHUIA.

Ecnn Bo Bpems BbinonHeHus onepauun yHkuum Ha Bxoge V1 3HayeHue yncna MeHblue 3HayeHus Ha
Bxoge V2, To pesynbraTtoMm OyAeT 4Mcro, nonydYeHHoe crioxkeHvem magwero ymicna nioc 0x100000000
(4294967296) MmHyc 3Ha4veHne yncna bonbuero: (V1 + 0x100000000) — V2 = Q.
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Mpumep

lMpumeHeHue 6rnoka PyHKUMM ONS BblYUTaHUA Yncen 24 — 2 = 22;

l 24 |24 . 24
: 22 22
. : 2 SUB | —".
[

PucyHok 6.10

lMpumeHeHus 6noka yHKUMKM ANng BelYMTaHus Yncen, rae V1 menblie V2: 2 — 24 = Q = 4294967274.

2
2-4 SUB 4{294957*2}*4 | 429496?2?;1 @

[ 2 12—
| 24 1'2,71 I

PucyHok 6.11

6.1.2.3 YMHoxeHue (MUL, fMUL)

e
V1XV2=Q# iMULx-x@

PucyHok 6.12

Ons onepauun Hag UEMOYMCMEHHBIMM 3HAYeHMAMMU ucnonbayetrcs O6nok MUL, Hap 3HadeHusmn c
nnasatoLlen 3anston — fMUL.

Pe3yanaTOM onepauunn (*)YHKLI,I/II/I Ha BbIXOoOe ABNAETCA npon3BeaeHne BXOOHbIX 3HaYEHUN.

Ecnu Bo Bpems BbINONHEHWsT onepaLumn (yHKUUK 3HavyeHre Yncna nonyyvaerca 6onblue 4294967295 (32
ouTa), To OMTbI, BbIXOASLWME 3a pa3psagHoCTb 32 buTa, oTcekaroTcs.

Mpumep

MpumeHeHne 6okoB YHKLUM 11 NEPEMHOXEHMUS Yncen 24 -2 - 2-7=Q = 672.

o muL (P % 672 - 672 3

PucyHok 6.13
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6.1.2.4 Nenenue (DIV, fDIV)

KD
Vi+V2= v e ]
Q ==

PucyHok 6.14

[na onepauuin Hag LUENOYMCIEHHbIMU 3HAYeHUsMKU ucnonb3dyetcss onok DIV, Hag 3HaveHusimu c
nnasatoLlen 3anaton — fDIV.

PesynsraTom onepaummn yHKLMU Ha BbIXOAE ABMSAETCS YacTHOE OT AeneHusl BXOOHbIX 3Ha4YeHu.

Ecnu Bo Bpems ucnosnb3oBaHus 6noka DIV B pesynbTaTe AeneHust nonyyaroTcs Aonu Lesoro Y1cna, To Ha
BbIXOZe NPOM3BOANUTCS OKPYrIeHNe 3Ha4YeHUst 4O LLeroro Yncna B MEeHbLUY CTOPOHY.

B cnyyae genexus Ha 0 Ha Bbixoge anemeHTa Oyaet 3HaveHue 0.
Mpumep

MpumeHeHne 6noka oyHKUMK ANns genexuns Ymcen 24 +2=Q =12

: 24
Slow {2 a )

PucyHok 6.15

6.1.2.5 [leneHune c octatkom (MOD)

(Vi
(V2 ] —

PucyHok 6.16

PesynbratoMm onepaumm yHKUMM Ha BbIXOAE SIBNSIETCA OCTATOK OT AENeHUsI BXOOHbIX LIENOYMUCIIEHHbIX
3HaYEeHUN.

B cniyyae genenusa Ha 0 Ha Bbixoge 6roka cdyHkuumn 6yaet 3HadeHme 0.
Mpumep

IMpumeHeHue brioka hyHKUMKM ANs BblAENEHMS LIENOro octaTtka oT AeneHns Yncna 22 Ha 3.

22 2,?--22
) 1 1
3|MOD | ——. { E]l
(2

PucyHok 6.17
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6.1.2.6 Bo3BegeHue uncna B cteneHb (fPOW)

Vi
v -

V2 I

V12 = Q == o<

PucyHok 6.18

PesynstatoM onepauuu dyHKUMW Ha Bbixode sBnsieTcs nepemeHHas tuna float, pasHas uduncny VA1,
BO3BeEeHHOMY B CcTeneHb V2.

Brnok paboTaeT ToNbKo CO 3Ha4YEHUSIMM C MIIaBatoLLEN 3anaToun.
Mpumep

MpumeHeHne 6rnoka yHKLMM ANA BO3BEAEHMS Yncna 3 B cTeneHb yucna 4.

3
3 - Y’
: i 21 a1
4 fPOW e { 0
[:4 4 11

PucyHok 6.19

6.1.2.7 Baatue moaynsa ot yucna (FABS)

V|=Q == [V >~ [MS}-C Q|

PucyHok 6.20

Bnok pa60TaeT TONbKO CO 3HAYEHMSIMU C NaBatoLLEn 3ansaToun.

Pe3yanaT0M onepaunn q.')yHKLI,I/II/I Ha BbIXo4e ABNAeTCA Moayrnb nogaBaeMoro Ha BXo4 3Ha4eHua.
Mpumep
MpumeHeHWe GrokoB yHKLUM s onpeaeneHus moaynew yicen: |-3,4| = Q = |-3,4/, [6,7] = Q =6,7

34 | % 4Bs 3;4'_3:4@

PucyHok 6.21
Ei? | ] Ei? TABS 'E;:I' '_'5:? @
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)

Vv —

V2 e

PucyHok 6.23

Pe3yJ'IbTaTbI BbIMOJTHEHNA onepaunn onoka Ha BbIX0A€ CpaBHEHUNA BXOOHbIX 3HAYEeHUN:
e V1=V2-5Q=1;
- VI>V2-5Q=0;
« V1<V2-Q=0.

Mpumep
= P ue—
24 | EQ Q1
,&
| 24 |2, - | |
23| EQ ——uw— Q2
, mjE
: 23 i o . _
PucyHok 6.24
6.1.3.2 bonbuwe (GT, fGT)

PucyHok 6.25

PesynbraTthl BbINOMHEHUS onepauun 6rnoka Ha BbixoAe Npy CpaBHEHMM BXOAHbLIX 3HAYEHWIA:

* V1=V2->Q=0;

e VI>V2-5Q=1;

e VI<V2-Q=0.
[na cpaBHEHMSA LEeNnoYnMCrneHHbIX 3Ha4YeHnn ncnomnbadyetcs onok GT, 4nsa 3HayYeHui ¢ NnaBatoLLen 3ansaTomn
— 6nok fGT.
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Mpumep
24 24 - .24
. 0 0
24| GT — Q1
S 2 Q|
24 -
24 24 24 : :
i 1 1
23| G —— Q2
a1 E (@ |
23 " : :
PucyHok 6.26
6.1.3.3 Bbi6op (SEL, fSEL)
NMPUMEYAHUE
EI ®yHkumsa Beibop (SEL, fSEL) B8 OWEN Logic HasbiBaeTcd TepHapHas ycnoBHas onepaums
CpaBHeHwus.

=

<
(X

PucyHok 6.27

Ecnn V1 paBeH nornyeckomy «0», TO pe3ynbsraToM BbINOMHEHUS onepauun 6noka Ha Bbixoge sBnsieTcs
BxogHow curHan V2. Ecnu V1 paBeH norm4eckon «1», To pe3ynbsraTtoM BbINOMHEHWS onepauun 6noka Ha
BbIXOAe ABNsAeTca BXoAHOW curHan V3.

+ V1=0-Q=V2

+ V1=1-5Q=V3.

[ns BbiBopa LenodncrneHHbIX 3HadyeHun ncnone3dyetca 6rnok SEL, Ana 3HavyeHui ¢ nnasaroLwen 3ansaTon
— 6nok fSEL.
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Mpumep

=

W1 0

SEL

£ M
RN
s
M
@

PucyHok 6.28

W1 1

M
L M
LA
[T
—
x
X
B

3
PucyHok 6.29
6.1.4 CaBuroBble PyHKLUKN
» Jlornyeckuii casur Brieso (SHL) 6.1.4.1;
Jlornyeckumii casur Bnpaeo (SHR) 6.1.4.2.

6.1.4.1 NMo6uToBbLIN nornyecknn casur Bneso (SHL)

MobuToBbIM norndecknn casur BneBo (SHL) mcnomnb3yeTcss ans BbINOMHEHUST onepauun nobutoBoro
nornyeckoro casura onepaHga X sneeo Ha N 61T ¢ gononHeHnem HynsiMm crpaea.

PucyHok 6.30

Mpumep
MpumeHeHune gnsa caura yucna 38 (gecatmnyHoe) = 00100110 (gBonyHOE).

00100110 — 10011000

- 18 [ sHL '
n 39 152 152
wll " B o< 1 19, Q1
2 2 |

PucyHok 6.31
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6.1.4.2 NMNobuTtoBbLIN nornyeckumn casur snpaso (SHR)

MobutoBbin noruveckun casur Bnpaso (SHR) mcnonb3dyeTca Ons BbINOMHEHWS onepauum nobuToBOro
norunyeckoro casura onepanga X snpaso Ha N 61T ¢ JonofnHeHWeM HynsiMu creea.

H -
(v > ol (o)
(V2 N _

PucyHok 6.32

Mpumep
MpumeHeHue anga casura vncna 152 (aecatmnyHoe) = 10011000 (gBonyHoE).

10011000 — 00100110

- 152 38 38
— o Dl o)
B (ar ]

2 = i L

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)

UrteHune outa (EXTRACT) ncnonb3yeTcsa Ans BbINOMHEHUS onepauun YTeHnst 3HadyeHnsa outa N B uncrne Ha
Bxofe X. buTbl HyMepyloTca ¢ koHua. Yucno Ha Bxoge X 3apaeTcs B AeCATUYHOM cucTeme. BbixogHoe
3HaveHune Q Bcerga asounyHoe (0 unu 1).

[E}(TRACT
DSl

PucyHok 6.34
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Mpumep
MpumeHeHus 6noka ans YteHus natoro 6uta ns yucna 81 (gecatmyHoe) = 1010001 (gBOMYHOE).

1010001 1

EXTRACT

(e JP—a oo
e
5
N
5 > I

PucyHok 6.35

6.1.5.2 3anucb 6buta (PUTBIT)

3anuck 6uta (PUTBIT) ncnonbsyetca ons BbINOMHEHUSA onepauumm 3anucu B uncrne X 3HadyeHusa 6uta N B
COCTOsIHUE, yKa3daHHoe Ha Bxoae B (nornuyeckue «0» unum «1»). Yucno Ha Bxoae X 3aaetca B 4eCATUYHOMN
cucrteme. BeixogHoe 3Ha4veHne Q — LenoYmcrieHHoe.

. [ PUTBIT . .
(V2 e

]—B

[va

PucyHok 6.36

Mpumep

[MpumeHeHus 3anucu YeTBepToro 6uta B curHane norudeckon «1» ans yncna 38 (gecatuyHoe) = 100110
(oBou4HoE).

1
| ¥
I 100110
I 110110
I — 38 PUTBIT
| [ 38 ] ESE e
v Lot b
I [ 1 : &
|
[ —— |
PucyHok 6.37

6.1.5.3 Oewundpatop (DC32)

Oewndppartop (DC32) ncnonb3dyeTca ANs BbIMOMHEHUS onepauuy npeobpa3oBaHNs ABOUYHOMO Koga Ha
BXO4Ee B MO3ULUMOHHBLIN KOA4 Ha Bbixofe. [lepen BbIMONHEHWEM onepauuu Hag 3HaAYeHWMEM Ha BXoae
npenBapuTenbHO BbINOMHAETCA nobutoBas normdeckas onepaums «M» ¢ onepangom 0x1F (11111b).
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PucyHok 6.38

Pabote gelumndgpartopa CoOOTBETCTBYET NpMBEAEHHAS Tabnuua COCTOAHMIA:

JNBOMYHBIA Ko, Mo3KIMOHHBIA KO,
5 4 3 2 1 32 31 & 5 4 3 2 1
o o o 0 o 0 o o 0 o o o 1
o o 0 0 1 0 o 0 0 o o 1 o
o o o 1 o 0 o o 0 o 1 o o
o o 0 1 1 0 o 0 0 1 o o o
1 0 o 0 o 1
1 1 1 0 1 0 o o 0 o o o o
1 1 1 1 o 0 1 0 0 o o o o
1 1 1 1 1 1 o o 0 o o o o

PucyHok 6.39

Mpumep

100001b & 11111b
_....

33_| pe3n |0100

PucyHok 6.40

6.1.5.4 LLUndpatop (CD32)

LLndgpaTtop (CD32) ucnonb3yercst AN BbINOMHEHUS onepauny npeobpas3oBaHUsa MO3WLMOHHOIO Koaa Ha
BXOAE B ABOWMYHBIN KO Ha BbIXOAE.

PucyHok 6.41

Ecnn BxogHOe [BOMYHOE 3HayeHWe umeeT Goree OAHOW rorvveckoin «1» B paspsgax, To pabota
LUndgppaTopa BeaeTcs TOMNbKO CO CTAapLUMM eQUHUYHBIM Pa3psaaoM.

128



6 bubnuoteka

PaboTe LindpaTopa COOTBETCTBYET TabnuLa COCTOSHUM.

NBOMYHBIA KO, MoO3SKMUMOHHBIA KO,
5 4 3 2 1 32 31 & 5 4 3 2 1
o o o 0 0 0 o o 0 0 o o 1
o o o o 1 o o 0 o 0 o 1 o
o o o 1 0 0 o o 0 0 1 o o
o o o 1 1 o o 0 o 1 o o o
1 0 0 0 o 1
1 1 1 o 1 0 o o 0 0 o o o
1 1 1 1 o o 1 o o 0 o o o
1 1 1 1 1 1 o o 0 0 o o o
PucyHok 6.42

6.2 PyHKUMOHaNbHbIE ONIOKN

Tpurrepsbl 6.2.1;
Tanmepsbl 6.2.2;
[eHepaToOpbl 6.2.3;
Cuetunkn 6.2.4;
PerynaTtopbl 6.2.5.

e o o o o

6.2.1 Tpurrepsbl

RS-tpurrep ¢ npuoputetom BeikntoyeHms (RS) 6.2.1.1;
SR-Tpurrep ¢ npnoputeToM BkoyeHus (SR) 6.2.1.2;
OetekTop nepeaHero opoHTa umnynsca (RTRIG) 6.2.1.3;
HetekTop 3agHero dppoHTa nmnynbsca (FTRIG) 6.2.1.4;
D-tpurrep (DTRIG) 6.2.1.5.

e o o o o

6.2.1.1 RS-Tpurrep ¢ npMoOpUTETOM BbIKITHOYEHUS

RS-Tpurrep ¢ NnpMopuTETOM BbIKITHOYEHUS MCMOMNb3YETCS ANA NepeKnioveHns ¢ mkcaumen CoctToaHms BO
BpeMsl MOCTYMNIEHNS KOPOTKUX WMMYNbCOB Ha COOTBETCTBYWOWMA Bxod. Ha Bbixoge Q nosiButcs
nornyeckas «1» no PpoHTY curHana Ha Bxoge S.

R51
[ V1 :
[ a—<
s
[ V2
PucyHok 6.43

PaboTy Tpurrepa NosicHAET NpUBEAEHHas Ha PUCYHKe HKe anarpaMma.
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Bxon S ] "
t
Bxoa R
11 t
i I
Boixon Q) ¢
PucyHok 6.44

B cny4yae ogHOBpeMeHHOro NocTynneHnst curHanos Ha o6a BXxofa NPUOPUTETHLIM ABAETCH cUrHan sxoaa
R.

6.2.1.2 SR-Tpurrep ¢ NpMopmUTETOM BKNKOYEHUA

SR-Tpurrep ¢ NpUoOpUTETOM BKIMIOYEHMS WUCMONBL3YETCA ONA NEePEKovYeHns ¢ ukcaumen CocTosHUS B
criydae nocCTynneHus KOPOTKMX MMMNYfbCOB Ha COOTBETCTBYWLWMA Bxod. Ha Bbixoge Q nossutcA
noruyeckas «1» no PpPoHTy curHana Ha Bxoge S.

SR1
[ V1
s a—a ]
: R
V2 >
PucyHok 6.45

Paboty Tpurrepa NosicHSeT NpMBEAEHHAs Ha PUCYHKE HUXKe auarpammva.

Bxon S ] ]
t
Bxoa R "
t
1
1
Boixon Q) ] ¢
PucyHok 6.46

B cny4yae ogHOBPEMEHHOIro NnocTyniieHna curHanoB Ha oba BXOoAa NPUOPUTETHbIM ABNAETCA CUrHan Bxona

6.2.1.3 [letekTop nepenHero chpoHTa umnynbca (RTRIG)
Hetektop nepegHero dpoHTa umnynbca (RTRIG) ucnonbdyetcsa B criy4ae HeobGXoAMMOCTU UMETb

peakuuMio Ha W3MEHEHWE COCTOSIHUS OWUCKPETHOrO BXOAHOro curHana. Ha Bbixoge Q reHepupyetcs
eAVHWYHBIA UMMYNbC No nepeaHemy OpoHTy Bxoaa l.
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RTRIG
PucyHok 6.47

Pa60Ty AeTeKTopa oObsCHSET npmeeneHHad Ha pUCYHKe HUXKe aunarpamMmma.

Bxon 1

Boixon Q)

Lukn nporpamMmel

PucyHok 6.48
6.2.1.4 [letekTop 3agHero ¢ppoHTa umnynbsca (FTRIG)

OetekTop 3agHero ¢poHTa umnyneca (FTRIG) ucnonbsyetcsa B cnyvyae Heo6X0ANMMOCTU UMETb pPeakLmIo
Ha M3MEHEHWEe COCTOSHMS AMCKPETHOro BXOOHOro curHana. Ha Beixoge Q reHepupyetcs eauMHUYHbIN
UMMynbC No 3agHemy dpoHTy Bxoaa l.

FTRIG1

(V1 _——{ o-—_ 9 |

PucyHok 6.49

Pa6oty neTtekTopa 0GbsCHSIET NpMBeAeHHast Ha PUCYHKe HIKe amarpamma.

Bxon 1

Boixon Q)

LUukn nporpamMMel

PucyHok 6.50
6.2.1.5 D-tpurrep (DTRIG)

D-tpurrep (DTRIG) ucnonb3yetca ons opMypoBaHWs MMMyNbCa BKMAYEHUSI BbIXOO4a Ha MHTepBan
BpeMeHn umnynbca Ha Bxoae D, BbixogHoOW uHTepBan Gyaer CMHXPOHM3UPOBaH C TakTOBOW YacTOTON Ha
Bxoge C.

Ha Bbixoge Q Tpurrepa nosiBUTCA CUrHam normdeckor «1» no pPoHTY TakTOBbIX UMMYNbCOB Ha Bxode C
npy HanuuuMM curHana normdeckon «1» Ha Bxoge D. BosBpar Bbixoga Q B curHan normyeckoro «0»

nponsonaeT no (PpoHTY TaKTOBbIX MMMYyNbCOB Ha Bxode C npu Hanuumu curHana normyeckoro «0» Ha
Bxoge D.

Bxop S npuHyauTenbHO ycTaHaBnmMBaeT BbIxod Q B COCTOSIHME NTOrMYECKOM «1».

Bxog R saBnsieTcs npropuTETHLIM M yCTaHaBMNMBAET Bbixod Q B COCTOsIHME Nnormyeckoro «0x».
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DTRIG1

Hﬂ

A O O w0

<
03

E

PucyHok 6.51

Pa60Ty Tpurrepa obbsacHaeT npmeeaneHHada Ha pUCYHKEe HMXKe aunarpamma.

soac [ [T

Bxon D

Boixon Q

PucyHok 6.52
6.2.2 Tanmepsbl

Mmnynbc BkNtoveHns 3agaHHon gnutensHoctun (TP) 6.2.2.1;

Tanmep c 3agepxkon BkntodeHus (TON) 6.2.2.2;

Tanimep ¢ 3agepxkkon oTkntodeHns (TOF) 6.2.2.3;

WuTepBanbHbin Tanmvep (CLOCK) 6.2.2.4;

WHTepBanbHbIn Tanvep ¢ HegenbHbiM unknom (CLOCKWEEK) 6.2.2.5.

6.2.2.1 Umnynbc BKNOYEeHUA 3agaHHou anuTtenbHocTu (TP)

MMmnynbc BkntoveHUsa 3agaHHon anutensHoctu (TP) ucnonb3yetca Ans ¢opMuMpoBaHUMS MMMynbca
BKITIOYEHMS BbixO4a Ha 3afaHHbll uHTepBan BpemeHn. Ha Bbixoge Q ©Onoka nosiBnseTcd curHan
nornyeckon «1» no poHTy BxogHoro curHana l. Mocne 3anycka Bbixod Q He pearvpyeT Ha U3MEHeHue
3Ha4YeHWs BXOAHOIO curHana B TedeHne nHtepsana Tuun. [10 ucteveHve nHtepsana Tuwn BbIXOAHOW CUrHanN
cbpacbiBaeTcs B nornyeckun «0».

TP1

(Vi >l < a ]

1c| T

PucyHok 6.53

PaboTy nmnynbca o6bsCHAET NpuBeAEHHAs Ha PUCYHKE HUXe Anarpamma.
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Bxon 1 1"

Boixon

PucyHok 6.54

Jonyctumbln ananasoH 3HadeHun T o1 0 o 4147200000 mc nnu 48 gHewn.

OnutenbHOCTb nMmnynbca n eguHULbI USMepeHna BpeMeH HacTpanBakoTCA Ha NaHenm ceoiicTB Ob.

CeoiicTBa TP
=4
v [lapameTpo
cek v

OnutensHoCTe MMAYNECE 1
+ [lpouse

KorMmeHTapiA

Maciitab sBpemer

PucyHok 6.55

6.2.2.2 Tanmep c 3apepxkoun BknrovyeHusi (TON)

Tanmep c 3agepxkon BkrtoveHnss (TON) ncnonb3yeTca Ana onepaumn 3afepXku nepedadu curHana. Ha
Bbixoge Q Tammepa NosiBUTCA CUrHam NOrMYyeckon «1» C 3agepXXKOM OTHOCUTENbHO (PPOHTa BXOLHOMO
curHana | npoaomKNTENbLHOCTBIO HE MeHee AnuTenbHOCTM Ton M BbIKMKOYUTCSA MO cnagy BXOAHOro

curHana.

TON1

KD e

5c| Ton

PucyHok 6.56

Paboty Tanimepa 06bsICHAET NpuBEAEHHAs Ha PUCYHKE HUXe anarpamma.

Bxopn 1

Bobixopn

TMMI‘I TI-'1MI'I__

PucyHok 6.57

Honyctumein gnanasoH 3HadeHun T ot 0 go 4147200000 mc unu 48 gHen.

BpeMﬂ 3a0EPXXKN BKIMKOYEHUA N €OUHULIbI USMEPEHUNA BPEMEHN HAaCcTpamnBaloTCA Ha NaHenn ceoncTs Ob.
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CeoicTea TON
= A

MNapameTps

MacwTal epeMeHi

| Bpewms sagepxim eknioverinn [
w [lpouee

KorreHTapui

o

K

Bpemna sapepxxm BKmoueHMA
2anaeT BpEMA 3a0SPHKM BKIOYEHMA

PucyHok 6.58

6.2.2.3 Tanmep c 3apepxkon otknroveHus (TOF)

Tanimep c 3agepxkon otkntodeHus (TOF) ncnonb3yeTca Ansa 3agepxku oTknoYeHns Boixofda. Ha Beixoge
Q Tarimepa NosBUTCA cUrHarm form4yeckon «1» no poHTy curHana Ha Bxoge |, oTcueT BpeMeHun 3aaepxku
oTkntoveHusa Toff HauHeTca nNo kaxgomy cnagy BXogHOro curHana. llocne oTKYeHUs BXOAHOIO curHana
Ha BbIxode nosiBUTCA curHan norundeckoro «0» ¢ 3agepxkon Toff.

TOF1

5c| Toff

a-—<_2 |

PucyHok 6.59

Pa60Ty Taﬁmepa oObsICHsIET npmeeneHHad Ha PUCYHKe HUXKe guarpamMmma.

Bxon 1

Boixopn Q

N1 —

Tzan
[—

T3 =Fal
[

PucyHok 6.60

Jonyctumbln ananasoH 3HadveHu T3aa ot 0 o 4147200000 mc unu 48 gHen.

Bpelvm 3a4EePXKN BbIKIMIOYEHNA 1 eAUHNLbI USMEepEeHNA BpeMeH HacTpanBaroTCA Ha NaHenm ceonicTB Ob.

CeolicTea TOF

v =
v =

L4

L4

Al|

MNapameTps
| Macurabepeverin SIS

Bpemna sanepxki BeliKNOUEHMA 5

MNpouee

KormeHTa

A

Maciutat sBpemMetn

PucyHok 6.61
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6.2.2.4 UnTepBanbHbin Tanmep (CLOCK)

[i]

MHTepBanbHbiii Tanmep (CLOCK) ncnonbayetca ans oopMmnpoBaHnst MMMysbca BKIOYeHUs Bbixoga Q no
yacam peanbHoro BpemeHu. Bpems BkntoveHuns Th n otknodeHms Tl Bbixoga ycTaHaBnNuBaoT B Ka4ecTBe
napameTpoB Tanmepa.

NMPUMEYAHUE
MHTepBanbHbiii Tanmep (CLOCK) gocTyneH Tonbko ansg npubopoB ¢ YacaMu pearnbHOro BpeMEHN.

CLOCKA1

13.03 11:05:40| Th Q@

14.03 11:05:40| Tl

PucyHok 6.62

Paboty Talilmepa 00ObSCHSET NPMBEAEHHAs Ha PUCYHKE HUXKe auarpammva.

Boixon Q

TEK'” TIIITK..I'I

PucyHok 6.63

Ecnn 3agaHHoe 3HavyeHWe BpPEeMEHW OTKMIOYEHUS MeHblle BPeMEHW BKMIYEeHUs, To AuarpaMma
nepekrnoYeHnin Byaet UMeTb BUA!

EHKN =14

0:00:00 0:00:05 25:59:50 0:00:00

cpena yeTBepr NATHULA
24y

[
¥

PucyHok 6.64

HonycTumbln gnanasoH 3Ha4eHUN Tein. U Torn. OT 0,00 ¢ oo 24 .

HDatan BpeMA BKITIOYEHUA N OTKITIOYEHNA HACTpanBaeTCAd Ha NaHenn ceoncTB Ob.

CeolicTea CLOCK
= A
=5l
 [lapameTps
13.0311:05:40 |v

[ata v epema soiknioyerna  14.03 11:05:40
* [Ipouee

KorreHTapiii

Ilata v BpEMA BKIDYEHWUA

PucyHok 6.65

6.2.2.5 UHTepBanbHbIN TauMep ¢ HeaenbHbIM Luknom (CLOCKWEEK)

NMPUMEYAHUE
III NHTepBanbHbIvi Tanmep ¢ HefenbHbiM Lukrnom (CLOCKWEEK) noctyneH Tonbko Ans npnbopos ¢

YacaMu pealribHOro BpemMeHu.
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WHTepBanbHbin Tavimep ¢ HepgenbHbiM uukniom (CLOCKWEEK) wcnonb3yetcss ans OpMUpOBaHUst
UMMNynbca BKIMOYEHUST Bbixoda Q Mo yacam peanbHOro BPEMEHM C ydeToM pHen Hedenun. Bpewms
BkntoveHnss Th un otkntovenms Tl Bbixogpa Q W gHM Hepgenw paboTbl ycTaHaBNMBalOT B KavecTBe
napameTpoB Tanmepa.

CLOCKW1

13.03 11:05:40| Th (J_*__;_<i:::::]

20.03 11:05:40| TI

PucyHok 6.66

Paboty Tanmepa 06bACHSET AMarpammMa Ha PUCYHKE HUXKeE.

1-peHb (244)  2-gedHb (244)

Boixon Q

Tern Torkn Texn Totkn

PucyHok 6.67

BHYTpeHHss1 CTpYKTypa Taimepa UMeeT crneayoLwmnin Bua.

ThicLock |
Toma Tl

AND

|

PucyHok 6.68

HonyctTumbin gnanasoH 3Ha4eHUN Ten U Torn OT 0,00 ¢ Ao 24 .

HacTpoiika BpeMeHM BKMOYEHMSI U OTKIOYEHUST U yKasaHue OHEN Hepenu Mpov3BOAMTCS Ha NaHenm
cBomncTtB Ob.

CeoicTea CLOCK WEEK B x
=|A

- HA

w [lapameTp
v

NaTa v BpEMA BKNHDYEHWA 13.03 11:05:40
NaTa v epemA seiknioueHA - 20.03 11:05:40
w [lpouese

KammeHTapuii

Iy Hegen

PucyHok 6.69
6.2.3 NeHepaTOpbLI

» [eHepaTtop npsimoyronbHbix uMnynbcoB (BLINK) 6.2.3.1.
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6.2.3.1 NeHepaTOp NpsAMoyronbHbix MnynbcoB (BLINK)

leHepatop npsiMoyronbHbIX MMMynbcoB (BLINK) ucnonb3dyetca ansa ¢opmMmpoBaHUSA NpPsSiMOYTrOSbHbIX
nMnyneLcoB nynbcaunn. Ha Beixoge Q reHepaTtopa opMUpYIOTCH UMMYIbChI C 3a4aHHBIMM NapaMeTpamMm
ONUTENBHOCTU BKITKOYEHHOTO (Tgkn — CUFHAM NOMMYECKON «1») 1 OTKNIOYEHHOTO (Torn — CUrHAM NOrMYECcKoro
«0») cocTosHMA Ha BpeMs OeNCTBUS ynpasnstoLlero curHana Ha exoge | (curian noruveckon «1»).

BLINK1

1c| Th
S 2c|

PucyHok 6.70

Pa60Ty reHepartopa noAcHdAeT npmneeaeHHasd Ha pUCyHKe HUXe anarpamMmma.

Bxon 1

Bobixon Q) r

Torin| Tekn

PucyHok 6.71

[onyctumbln gnanasoH 3HaYeHUN Ten U Torn: OT 0 40 4233600000 mc unun 49 gHen.
OnuTenbHOCTb BKIMIOYEHHOTO 1 OTKIKOMEHHOIO COCTOSIHUIA HAcTpanBaloTCs Ha nNaHenyn ceoncTe Pb.
Mapametp Th cootBeTCTBYET Tain-

MapameTp Tl cooTBeTcTBYET Torkn.

CeolcTEa BLIMK
= A
7Zs1 |

* [lapametp Th

MacwTal spermeHiA CEK

1
v [lapametp Tl
MacwTal spermeHiA CEK
OnuTensHocTe OTKN. COCTOAHMA 2

* [Ipouee

KorreHTapiii
JniTensHOCTE BKN. COCTORHAA

3apaeT ANUTENEHOCTE BKIKYEHHOMD COCTOAHWA
CHrHana

PucyHok 6.72
6.2.4 CyeTuyuku

*  /HKpeMeHTHbIN cyeTumnk ¢ aBTocbpocom (CT) 6.2.4.1;
* YHuBepcanbHbii cyeTumk (CTN) 6.2.4.2;
*  WHkpemeHTHbIN cyeTymk (CTU) 6.2.4.3.
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6.2.4.1 UHKpeMeHTHbIN cYeTuYnK ¢ aBTocopocom (CT)

MHKpeMeHTHBIN cyeTumk ¢ aBTocbpocom (CT) ncnonbsyerca ans noacyeTa 3agaHHoro yncna nmnynscos N
(exon N — ycraBka uucna vmnynbcos). Ha Bbixoge Q cyeTymka NosBUMTCS UMMYNbC CUrHama norn4yeckon
«1» ¢ anuTenbHOCTbIO paboyero uukna npnbopa (Tumkn), ecnm YMcno NpMxoasLumx Ha Bxod C nMmnynscos
OOCTUIHET YyCTaHOBMEHHOro 3HaveHns N.

10N

PucyHok 6.73
PaboTy cyeTymka NoSAICHAET NpUBEOEHHAsA Ha PUCYHKE HUXe auarpamma.

12 345 N

sont _[][][1]] L.

Boixopn )

t

TLI,MK.I'I

PucyHok 6.74

JonycTumbiv gnanasoH 3HaveHui ynucna nvnynscos N: ot 0 go 65535.

Yumcno nmnynecoB N u napameTtp coxpaHeHus coctosiHus B IN3Y 3agatoTca Ha naHenu ceoncts Ob.

CeoficTea CT
=4
=l
“ [lapameTps
Her v

YoTaeka 10
“ [lpouee

KorreHTapiia

CoxpaHeHme coCToAHMA

CDMDEIH RET BHYTPEHHEE COCTORAHWE KOMMOHEHTA B
IHEPrOHESABWMCUMON NaMATA

PucyHok 6.75

6.2.4.2 YHuBepcanbHbIn cyeTuunk (CTN)

YHusepcanbHbii cuetunk (CTN) ucnonb3yetca ons npsmoro m obpatHoro cyeta. Onepaumsa «npsMon
CYET» BLIMOMHAETCS MO nepeaHeMy (PPOHTY MMMNynbca Ha Bxoge npsimoro cyeta U, 4to yBenuumBaet
3HayeHue BbixogHoro curHana Q. Mimnynbcel, npuxogaswme Ha Bxog D («obpaTHbIn cyeT»), yMeHbLuatoT
3Ha4yeHue Bbixoga Q. B cnydae nocTtynneHus Ha Bxog R curHana norvdeckon «1», BbIxod cyeTynka Q
yCcTaHaBnuBaeTcs B 3HadeHue Bxoga N.
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CTN1

Lo Ta- < o]

Qs

I
‘z:l:luc

PucyHok 6.76

Pa60Ty CYETYUMKa NOACHAET nNpuBeaeHHad Ha PUCYHKe HUXe anarpamMmma.

1 2 3456 _
Bxopn U
t
1 2 3 _
Bxopn D -I-l
n | ] ¢
Bxoa R
A t
Boixopn Q 6 3
1
1 t

PucyHok 6.77

B cnyyae ogHOBpeMEHHOro MOCTynneHus curHanoB Ha Bxoabl U n D npuopuTeTHbIM SBNSIETCA CurHan
Bxopa U.

HonycTtumbin guanasoH 3HaveHui ymcna nmnynescos N: ot 0 go 65535.

3HaueHune N 1 napameTp coxpaHeHus coctosiHus B M3Y 3agatotcst Ha naHenu ceoncTe Pb.

CeoicTea CTM
= A5
- = l |
w [lapameTp
CoxpaHeHWe CoCTORHWA Het "

YoTaeKa 1
w [lpouee

KommeHTapuil

CoxpaHeHve COCTORHMA
CoxpaHseT BHyTpEHHEE COCTOAHME KOMMOHEHTA B
FHEQrOHESABMCHMOI NaMATIA

PucyHok 6.78
6.2.4.3 UHKpemeHTHbIN cyeTuuk (CTU)
NHkpemeHTHbIM cdeTuunk (CTU) ncnonbayercs onsd noacyeTa yvicna umnynbcoB, npuxogdawmnx Ha Bxog, C.

Ha Bbixoge Q cuyeTunka nosiBUTCSt MMMYNbC CUrHamna fornMyYeckon «1», ecrnv Yncno nNpuxoasLmMx Ha BXOA
MMMYMNbCOB JOCTUIHET yCTaHOBNEHHOrO 3HaveHust Ha Bxoae N (N — ycraBka).
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. o =0 . .
W1
i e
O(N
PucyHok 6.79

PaboTy cueTunKka NnosiCHSIET NpMBeAeHHas Ha PUCYHKE HVKe Auarpamma.

1 2 345 N
sxont [ [][][] [
xon ISEREREE t
B R
xon t
Boixon Q
t
PucyHok 6.80

NMPUMEYAHUE
Bnok 3anuck B ®b gns CTU He paboTtaeT. Bmecto CTU pekomeHayeTcs MCnonb3oBaTh
yHMBepcarnbHbIi cdeTumnk CTN 6.2.4.2.

[i]

[onyctumbin gnanasoH 3HadeHunn ymcna nmnynscos N: ot 0 o 65535.

CyeTunk C6paCbIBaeTCﬂ B 0 no nepegHemy d)pOHTy nMmnynbCa Ha BXxone R. B Ccny4yae Oo4HOBPEMEHHOro
NOCTYyNJ1eHNA CUrHarioB Ha BXo4bl MPUOPUTETHLIM ABITAETCA CUIrHan BXoaa R.

Yucno umnynbcoB N 3agaetcs Ha naHenu ceoncTs Pb.

CeolcTea CTU

I:"‘l|

w [lapameTp

Veraska [l
w  [lpouee

KommeHTapuii

Ycraexa
JapaeT yoTasky

PucyHok 6.81
6.2.5 PerynsaTtopbl

« TMAA-perynatop (PID) 6.2.5.1
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6.2.5.1 NO-perynaTop (PID)

PID1

Enable >_T = S x}; @

[ t-in Pv

T

PucyHok 6.82

NWAO-perynatop ucnonb3yetcs ANs peanu3auuu NpornopLUoHanbHO-MHTErpanbHo-aMddepeHLmansHoro
(MWA) 3akoHa perynnpoBaHus.

®yHKumoHanbHbIN 6nok MUO-perynatopa

3apaHve |+
»@-» MO | OrpaHuuntens - MCI‘IOHHVI:I'eanoe
yCTpOCTBO

PucyHok 6.83

Bxoabl 6noka
Tabnuua 6.1 — Bxogbl 6noka

HassaHue Tun OnucaHue 3HayeHus
E Bbynesckui PaspelueHune Ha paboTty 6rnoka. B Bbikno4eHHOM 0 — BbIkntoyeH;
COCTOSIHMM Ha BbIxof b6roka nogaeTcs 3HaveHue, 1 — BkntoyeH
3aaHHOe B CBOWCTBE «BbIXO4HAasi MOLLHOCTb»
Pv C nnaeatowlenn | TekyLlee 3Ha4YeHMe perynmnpyemomn BeNMUYnHbI
3anaTon
Sp C nnasatowen | 3agaHHOe 3HaYEHWE perynnupyeMon BenmynHbl
3anaTon

Bbixoabl 6noka
Tabnuua 6.2 — Bbixoabl 6510ka

Has3BaHue Tun OnucaHune 3HayeHus

Pwr C nnaBawllen |BbixogHas 0...100
3anaTon MOLLIHOCTb, %
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CBouctBa
Tabnuua 6.3 — OnucaHue CBOUCTB
HasBaHue Tun OnucaHue 3HayeHus
Pexxum paboTbl | Bynesckui Pexxumbl paboTbl perynatopa: | 0 — Harpesatens;
perynsaropa «  pexuMm «Harpesatenby, |1—XonoaunbHuk
nucnonb3yetca Ans
yrnpaBneHus
NCMNONMHUTENBbHBIMU
MexaHu3mamu,
BO3JENCTBME KOTOPbIX
NpMBOAUT K POCTY
3HaveHud
perynupyemoim
BENNYUHbI;
*  PEXUM KXONOAUNBHUKY,
ncnonb3yercs Ang
yrnpaBneHus
NCMNONMHUTENBHBIMU
MexaHm3mamu,
BO34ENCTBUNE KOTOPbIX
NPUBOAUT K CHUXKEHUIO
3Ha4yeHus
perynupyemomn
BEJTNYUHbI
BbixogHas C nnaBatoLlen BbixogHast MOLLHOCTb B 0..100
MOLLIHOCTb 3ansTom BbIKIMOYEHHOM COCTOSAHUMA, %
ﬂmcbcbeng- C nnasarowen OndpdepeHumnansHbIn _3.402823E+38...3,402823E
LmanbHbIN 3ansATon KO3 PULIMEHT C KOTOPbLIM +38
K09 pUUMNEHT pabotaet N1
WHTerpanbHbii | C nnaeatoLlen UHTerpanbHbIn koadduumneHT ¢ | —3,.402823E+38...3,402823E
KoadhpuuMeHT |3anaTon KoTopbIM paboTaet MNMNL +38
Mponopuwuo- C nnaBatoLLen MponopunoHanbHbIN
HanbHbIA 3ansaTon KO3 PULIMEHT C KOTOPbLIM 0...100
KoadhpmumneHT pabotaet N1
MuHumanbHasa | C nnasatoLLen HwxHee orpaHnyeHne
MOLLIHOCTb 3ansTon BblAaBaemMon MOLLHOCTH, Y% 0...100 (20)
(3Ha4eHune no
YMOJT4aHNIo)
Makcumans- C nnasatoLuen BepxHee orpaHudeHune
Hasi MOLLHOCTb | 3ansToM BblJaBaeMow MoLLHOCTU, % 0...100 (80)
(3Ha4eHune no
YMOI4aHuio)
3anyck AHP Bynesckun lMepemeHHas, KoTopas 0 — Crom;
reHepupyert 3arnyck 1 — 3anyck
aBTOHACTPOWKM perynstopa B
cnyyae nogayum 3HavyeHus «1».
3HaveHve JaHHOW NepeMeHHOoN
3agaeTcs ¢ nomoLbto broka
«3anuck B Ob»
ABTOHacTpouka

W R

ABToHacTpoiika MU-perynsaTopa NpoBOAUTCS C MOMOLLbIO 6rokoB YTeHns u 3anucy ®b 3.3.6 (], [J4).
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— PID1 . .
nable
Ere e T -

t-in s PV

S

[(sp > ITE

' Write to FB Read from FB
x_h[ Write to FB Read from FB
——— VWhite to FB Read from FB
w——mn— Write to FB Read from FB

| Write to FB
w———0sn— Write to FB
e Write to FB

PucyHok 6.84

[nsa 3anycka aBToHacTpourku criegyet obasute 6nok 3anucb B ®B 1 npuBgasaTth ero kK nepemeHHom
3anyck AHP MWO-perynsTopa.

CeokcTea Write to FB

= A
- = l|
+ [lapameTps
| Pyriwonanshbii Gnox [0 v

A nepemeHHoR Janyck AHP
w [lpouee

KomMmeHTapuiA

PYHKLMOHANEHLE Gnok
BoiGepute us crimcka PE.

PucyHok 6.85

3HayeHusi octanbHbIX NapameTpoB b MoxHO 3agaBaTh ¢ nomoLlbto 6rnoka 3anuck B PB, kak nokasaHo
Ha pUCYHKe Bblle, TG0 HacTpanBaTb Ha NaHen CBOMCTB.

C nomowbio 6GnokoB YteHune wu3 DB cuuTbIBaOTCA 3HayeHMs napameTpoB PaccuuTaHHbIM
NpPonopLUMOHanbHbIN Ko3adpuLmeHT, PaccuntaHHbIN WHTerpanbHbIN KO3 hpuLMeHT,
PaccuuTtaHHbIM auddepeHumanbHbIn KO3 duumneHT u dnar OKOHYaHUA aBTOHACTPOMNKM.

[ns cTapTa aBTOHACTPOWKM cnegyeT nogaTb CUrHan normyeckon «1» Ha sxog E.

Mo 3aBepLueHMM npouecca aBTOHACTPOMKM ANS YTEHUS OOCTYMHbl HOBblEe 3HAaYeHUs KO3(PPULMEHTOB:
PaccuuTaHHbIM nponopuuoHanbHbIi Ko3adduumeHT, PaccumtaHHoe BpemMsi UHTErpupoBaHusi U
PaccuntaHHoe Bpema auddepeHumpoBanHma. [lapametp ®Pnar OKOHYaHMA aBTOHACTPOWMKMU
BbICTaBMNSAETCA B 3Ha4YeHue norm4eckon eauHuubl. Ecnv nocne aBToHacTpowku cbpocuTb Bxod 3amyck
AHP B 3Ha4eHuWe nornyeckoro Hyns, To copocuTcsa 1 dnar OKOHYaHUs.

BHUMAHUE
i : \ | dnar okoHYaHUS aBTOHACTPOWKN HAXOAUTCA B COCTOSAHMUM NOrMYEeCKON eAUHULLbI OANH LIVKI.
Ecnu cbpocutb Bxog 3anyck AHP B 3HaueHue normyeckoro Hyns 40 OKOHYaHWSA HaACTPOWMKK, TO npouecc
OCTaHaBnMBaeTCs, nar OKOHYaHMS He BbICTABMNSETCS, HOBble 3HA4YeHUst KO3d(PUUMEHTOB He
BblYMCHSAIOTCS.

Bo BpemMs npouecca HacTpoiku Ha Bbixog [M[O-perynatopa nogaeTtcs TecToBask MOLLHOCTb,
orpaHuyeHHas 3HauyeHusiMn napameTpos MakcumanbHas MOLWHOCTL M MMHUManNbHas MOLWHOCTb.
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MNocnepoBaTenbHOCTb aBTOHaCTPOVIKM And pexuma « HarpeBaTenb»:

1. Tekyllee 3Ha4YeHMe MeHbLLE YCTaBKK, Ha BbiIXoa 6rnoka nogaeTca MakcumarnbHasi MOLLHOCTL (B
COOTBETCTBUM C HACTporKamu).

2. Kak Tonbko TeKyLliee 3Ha4YeHne CtTaHeT oonbLue YyCTaBKW1, Ha BbIXo bnoka nogaetcsi
MUHMManbHaA MOLWHOCTb.

MoBTOpeHue waroB 1 1 2 elle oanH pas.

PaccuntaHHble napameTpbl [MW[-perynaTopa nogaTcs Ha COOTBETCTBYHOLLME BbIXOAbI, U
BbICTaBNsAeTCA hrnar OKOH4YaHus.

Ecnn B HacTponkax ykasaHO 3HayeHue MakCUMMarbHOW MOLLHOCTWU, NPWU KOTOPOM HEBO3MOXHO AOCTUYb
YyCTaBKW, NPOLECC aBTOHACTPOWKM HE 3aKOHUYNTCH, NMOKa OH He ByaeT COPOLLEH BPYUHYHO.

6.3 Makpochbl npoekTa

Paszgen Makpocbl npoeKTa COOepXUT COo3daHHble Mofb3oBaTeneM WU 3arpyXeHHble C MOMOLLbH
MeHekepa KoMNoHeHToB 3.10 Makpochl.

EMEJ’IMDTEKE KOMMAOHEHTOB
o-_|*
o-7 i l & X

MaKpocCbl NpoEKTa M

= Macros 1

OrcyTcTeyer

/= Macros 2

OrcyrocTeyer

'FX EyHHLMA
ﬂ:) OYHHELUMOHANbHBIA Bnox

M Makpockl NpoeKTa

PucyHok 6.86

Ons pobaBneHns Makpoca B NPOEKT criedyeT nepeTtawuTb Makpoc M3 naHenu brubnuoteka KOMMNOHEHTOB
2.3 Ha XOrCT.
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4 b X || BuWANMOTEKS KOMOOHEHTOE L 4
2:iv il & x
Cowd “ Makpocbl NpoeKTa M
e ——— - S t::l VTC i
| Macros 1 | . Q2 TEVRETEYEE
w4l 0 Q1 E-« .
___________ . 4 Macros 2
OroyTcTeyer
— Q3
S f}{ DYHKLHA
Y fb eyukumonanbrbil Gnox

M Makpochl NpoeKTa

PucyHok 6.87

YTobbl yOoanutb MakpocC U3 naHenu, cnenyet BblAeNnTb Hy)KHbIIZ MaKpOC N HaXaTb Ha KHOMKY x

PekomeHgauumn no cosgaHmio MakpocoB npusedeHbl B pasgene PaboTta ¢ makpocamm 3.11.
6.4 ®dyHKumMA Ha ST
Ecnu B npoekTe co3aaHbl pyHKLMM Ha a3bike ST 3.12, oHn OyayT JOCTYMHbI B G1GrMoTeke KOMMOHEHTOB.

BMBNMOTEKA KOMNOHEHTOB B x
o-_|¢
o-7 :l &

@DyHKUMM Ha ST iy

== functioni

== function2

X @yuxuns
fb @ynkumonanbHbiit Gnok
M Makpocsi npoekTa
' ®ymHkuwm Ha ST
£
PucyHok 6.88

MecTa ncnonb3oBaHus (pyHKLUUN
,D,J'Iﬂ NpoCMOTpa BCE MECT UCMNOJ1b30BaHNA d)yHKLI,VIVI cnepnyer:
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1. Haxatb [MKM Ha ums dyHKuun.

2. BbibpaTb NyHKT 7 [okasaTb MecTa MCMONb30BaHMS. ..

BMBAMOTEKA KOMIOHEHTOB B x| .

el &

| @yHKUWM Ha ST ol

47 [loKa3aTE MECTa MCMOES0EHNA...
#  Pepaktuposate dyHKUMK

. ¥ ¥RENMTE KOMIOHEHT
== function2

X ®ynxkums
b ®ynkumonanehbii Grok
M Makpoce npoekra
X" @ynkunm na ST
|
PucyHok 6.89

B HWXHeNn YacTu okHa oTkpoeTcs naHens Mecta ucnonb3oBaHuA (PyHKUUN, HA KOTOPOW
oTobpasaTca MecTa MCMoNb3oBaHUs PYHKLMN Ha CXeMe U B pedaktope OyHKUWNA.

MecTa Mcnons3oBaHua dyHKuMK functionl
- Cxema

func:tiom?_:

—}- PYHKL MK
function2[line 10, pos 17]: function2 := function1(inputVariable);

PucyHok 6.90

3. HaxaTtb NKM Ha cTpoKy ¢ MECTOM UCMONb30BaHUS (PYHKLMK.
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4. BbiBpaTb NyHKT H MepenTn K MECTY UCMONb30BaHUA.

MecTa 1cnons308aHna @yHKLMK functionl
—}.Cxema
function11
function12
—}- PYHKLAN
functionZ[line 10, pos 1/]: functionZ = function1{inputVanat ) Nepeittn k mecTy nenonssoeaHms

) OBHOEWTE ECE MECTS MCMONEIOESHNS F5

PucyHok 6.91

dokyc CMeCTUTCSI B MECTa UCMONb30BaHNA (YHKLMM HA CXEME NN B peaakTope hyHKLUMN.

NMPUMEYAHUE
El OsonHon knuk JIKM npuBoauT K TOMy e pesynesrary.

Ecnn B xoge paboTbl ¢ nporpaMMoi MecTa MCMOoMnb30BaHMA (DYHKLUMWM U3MEHWNUChb, criegyeT OBHOBUT
naHens Mecta ncnonb3oBaHnA (PYyHKLMNA:

1. Haxatb NKM Ha ntobyto cTpoKy naHenw.
2. Bblbpatb nyHKT ) OBHOBUTL BCE MeCTa UCTONb30BaHUA.

MNMepexopn K pegakTopy pyHKUUN
[ns nepexopga k PegakTopy yHkuun 3.12 cnegyer:
1. Haxatb NKM Ha umsa dyHKumn.

2. Bblbpatb nyHKT PeaakTupoBaTthb (hyHKUMIO.

BMBNMOTEeKa KOMMOHEHTOB

el &

| @yHKUWM Ha ST ol

47 [1oKa3aTE MECTa MCMOES0EEHNA. .
#  Pepaktupoeate dyHKUMKD

. ¥ ¥RENMTE KOMIOHEHT
== function2 '

X ®ynxkums
fb OYHKLIMOHANbHbII GNoK
M Makpoce npoekra
X" @ynkunm na ST
| s
PucyHok 6.92
OTkpoeTca pegakTop dyHKumm 3.12.

YaaneHue pyHKUMMN
,D,J'Iﬂ yaaneHua (byHKLl,MI/I M3 NPpOEeKTa cnenyet:
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1. Haxatb [MKM Ha ums dyHKuun.

2. BblbpaTb NYHKT YAANUTb KOMMOHEHT.

| BMBAWMOTEKa KOMNOHEHTOB =

gl &

| @yHKUWM Ha ST ol

&7 [okasaTk MecTa MCMONE30BRHNA. .
#  PegakTupoeaTe dyHKUMID

i > ¥panuTe KOMNOHEHT
== function2

X @yuxuns
fb @yukumoHanbHbIit Gnok
M Makpocsl npoekta
' @yHkumm na ST
' B -
PucyHok 6.93

@ NPEAYNPEXOEHUE
Ecnun doyHKUMSA MCnonb3yeTcst Ha cxeme W/unm B Apyrnx OyHKUMSIX, yaarneHne MoxeT
NPUBECTY K OLLIMBKAM KOMMUNALMK.

6.5 ®dyHKUMOHaNbHbLIN 6NOK Ha ST

Ecnu B npoekTe cosgaHbl yHKLMOHarbHble 6riokn Ha sa3bike ST 3.13, oHn OyayT AoCcTynHblI B BubnmnoTteke
KOMMOHEHTOB.
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BMBNMOTEeKa KOMNOHEHTOB

8- il &

@yHKUNOHaNbHbIe 6nokKn Ha ST i’

£T1 functionblock1

fT1 functionblock2

X oynkums

fb oyukumonanbubiii 6rok
M Makpocsl npoekra

X" ®yhkumm Ha ST

o' OYHKLIMOHANBHbIE GN0KK Ha ST

PucyHok 6.94

MecTta ucnonb3oBaHusA PyHKLMOHANbLHOro 6y10Ka
[ng npocmoTpa BCex MeCT MCNOMb30BaHMSA (OYHKLMKN Creayer:

1. Haxatb NKM Ha ums doyHKLMoHansHoro 6rnoka.
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2. BblbpaTb NyHKT #1 Moka3aTb MeCTa UCONb3OBaHMS....

BUBNMOTEKa KOMNOHEHTOB

avil &

@OyHKUNOHaNbHbIe 6n0KKM Ha ST " |
|-
- functionblock1 @ MNoKazaTe MECTa WCNOAEICESHWA...

#  PenakTupoeate dyHKUMOHAREHEIR Brok

¥ ¥RENMTE KOMIOHEHT

£T1 functionblock2

X oyuxkums

fb oyukumonanbhbiii 6ok
M Makpocel npoexra

X" oynkumm na ST

o’ DOYHKLWOHANbHBIE GM0KK Ha ST

PucyHok 6.95

B HWXHeNn YacTu okHa oTkpoeTcs naHens Mecta ucnonb3oBaHuA (PyHKUUN, HA KOTOPOW
oTobpasaTca MecTa MCMoNb30BaHMA (PYHKLMN Ha CXeME 1 B pedakTope.

MecCTa Mcnone3osaHua @yHKUMOHaNneHoro 6noka functionblock2

= Cxema
functionblock21
functionblock22
functionblock23

PucyHok 6.96

3. Haxatb NKM Ha cTpoky ¢ MeCcToM 1crnonb3oBaHus yHKLMOHanNbHoro 6roka.
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4. BbiBpaTb NyHKT H MepenTn K MECTY UCMONb30BaHUA.

MecTa ucnone3osaHuA dyHKUMOHaNLHOro 6noka functionblock?2

= Cxema

55 Mepeiitn k mecTy ucnonssoeaHua

functionblock
. JBHCEWTE BCE MECTE WCNOAEI0EAHWA F5
functionblock O

PucyHok 6.97
POoKyC CMECTUTCS B MeCTa UCMOMNb30BaHNsS YHKLUMOHaNbHOIro 611oKka Ha cxemMe Unv B pefakTope.

NMPUMEYAHUE
|I| [BonHon knuk JIKM npmuBoguT K TOMY Xe pesynbrarTy.

Ecnn B xome paboTbl ¢ Mporpammoin MecTa WCMosSib30BaHUsi (DYHKUMOHAmbHBIX OIOKOB M3MEHUIUC,
criegyeT o6HoBUT naHenb MecTa ucnonb3oBaHuWs (hyHKLIMOHANBLHOIO GroKa:

1. Haxatb NKM Ha ntobyto cTpoKy naHenw.
2. BbIbpaTb NyHKT ) O6HOBUTL BCE MeCTa MCMONb30BaHM.

Mepexopn Kk peaakTopy (hyHKLUMOHANbLHOro 6r10Kka
[nsa nepexoga k Pegaktopy dyHkumoHansHoro 6noka 3.13 cnepgyer:

1. Haxatb NKM Ha umsa cyHKumn.
2. BblbpaTb nyHKT PepakTupoBaTth hyHKLMOHaNbHbINA GNOK.

BUBNMOTEKa KOMNOHEHTOB

3~ il &

@OyHKUMOHaNbHbIe 6noku Ha ST i’

£ | @ functionblock1

E Mokasate MecTa MCNoAL3CEaHWA. ..

#  PegakTupoeaTe GyHKUMOHANEHE BAoK

S ¥ ¥aanuTe KoMNOHEHT

X oynkums

fb oyukumonanbhbiil 6nok
M Makpocol npoekra

X' ®yHKumm Ha ST

o' OYHKLIMOHANbHBIE GMOKKW Ha ST

PucyHok 6.98
OTkpoeTca pegakTop dyHKUMOHanbHoro 6rnoka 3.13.

YaaneHuve ¢yHKLUMN
[nsa ynaneHus pyHKLMM U3 NPOEKTa crieayer:
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1. Haxatb [MKM Ha ums dyHKuun.

2. BblbpaTb NYHKT YAANUTb KOMMOHEHT.

BMBNMOTEKa KOMMOHEHTOB =

gl &

| @yHKUWM Ha ST ol

E Mokasate MECcTa WCNOAESCEaHWA. ..

#  PegakTupoeaTe dyHKUMID

i > ¥panuTe KOMNOHEHT
== function2 .

X @yuxuns
fb @yukumoHanbHbIit Gnok
M Makpocsl npoekta
' @yHkumm na ST
' B -
PucyHok 6.99

@ NPEAYNPEXOEHUE
Ecnun doyHKUMSA MCnonb3yeTcst Ha cxeme W/unm B Apyrnx OyHKUMSIX, yaarneHne MoxeT
NPUBECTY K OLLIMBKAM KOMMUNALMK.

6.6 dnemeHTbI ynpaBneHus

* MeTka 6.6.1;

» Bgog/BbiBog (int/float) 6.6.2;

+ Bsopa/BbiBOg (Boolean) 6.6.3;

*  [OnHamun4deckunin TekcT 6.6.4;

*  KombuHuposaHHbIn cnncok (ComboBox) 6.6.5.

6.6.1 MeTka

AnemeHT MeTka npeagHasHadeH Ans pasMeLLeHns TeKCTOBOro 6roka B CTpoke aKkpaHa.

HacTtpounka cBoucTB

Onsa KOPPEKTHOro OT06pa)KeHI/I$| Ha 3KpaHe an6opa cnenyeT yKadatb KoopAuHaTbl pacnonioXxeHuda U
BBECTW TEKCT HA NaHEeNn CBOMNCTB.
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CeoicTea MeTkal

7=/l |
+  KoopgHarns
X 3
L 0
v [lapametps
Tewect Tewct

T

Nmmia

MakcumansHan AnKkHa JNemMeHTa

PucyHok 6.100

KoopauHaTtbl
[na pacnonoxeHus nepBoro CMMBOMA 3nemeHTa no ocsaM X 1 Y criegyert ykasatb koopauHatel. OTcyer
KoopamHat no obenm ocam HauuHaetcs ¢ O:
* no ocu X — cnesa Hanpaso ot 0 go 15 (B 3aBMCMMOCTM OT cBOWNCTBa [inuHa);
* M0 ocu Y — cBepxy BHM3 (B 3aBUCUMOCTM OT KONMYECTBA CTPOK 3KpaHa, yCTaHOBMEHHOIO B
pedakTope 3KpaHoB).

3HayeHne koopamHaT (Lenoe YMcrno) MOXHO 3adaTh B BbiNagaloLleM MeEHI0 B CTpoke koopauHathl (X n'Y
HaCcTpanBalTCs OQUHAKOBO):

w KoopmHams
3 v
Y: 1]

PucyHok 6.101

B Bbinagarowem MeH0 MOXHO Bbl6paTb cnocob 3agaHuns KoopaunHaT: KOHCTaHTa UK nepemMeHHas. Ons
Bbl60pa HEN3MEHHOIO pacnosoXXeHna arnemMeHTa crnegyert yka3aTtb 3Ha4eHne KoopanHaTthl B nosie BBoAa.

Ons cosgaHuns Gerywieni CTpoku cnegyeT BblbpaTb BapuaHT lNepemMeHHas u HaxaTb KHOMKY Bbibop.
OTkpoeTca Tabnuua nepemeHHbiX 5, B Hel criegyeT BblOpaTb NEpeMeHHYyK LeNoYMCeHHOro Tuna,
KoTopas byaet onpenensaTb 3HaYeHue KoopauHaTtel, U HaxaTb kHonky OK. BeibpaHHas nepemeHHas byaet
oTobpakaTbCs B nore BBOAA:

KoHCTaHTa

o lle

[a] BniGop

PucyHok 6.102

MapameTpbl

» TekcT — B none BBOAUTCH TEKCT, KOTOpbIN ByaeT otobpaxaTtbcs Ha akpaHe npubopa. JnvHa
TeKCTa He JOoImKHa NpeBbIWaTh 3Ha4YeHne, yka3aHHoe Ang napametpa AnuHa.
*  [OnuHa — MakcumarnbHOE KOnM4ecTBO 0TOOpakaeMbIx CMMBOMOB Broka.
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CeoncTea MeTkal o -4
51|
v  KoopgaHand
S [wvar]
Y 1
v [NapameTpt
Tewct Texcrd
6
Omma
MakcumaneHan anuHa snemMeHTa

PucyHok 6.103

OT1ob6paxeHune
B pepaktope akpaHoB oTobpaxkaeTcs, kak 6yaeT BbirnsaeTb anemeHT MeTka Ha akpaHe npubopa.

PucyHok 6.104

6.6.2 Beoa/BbiBoA (int/float)

OnemeHT BBopa/BbiBOA (int/float) npegHasHadeH ons BbiBOAa Ha 3kpaH nNpubopa Wiv YTEHUs C 3KpaHa
3Ha4YeHns LenoYnCcneHHon Unu BeLLeCTBEHHOW NepeMeHHON.

Hactpownka cBoncTB

Ons KoppekTHoW paboTbl 3anemeHTa cregyer ykasaTb KOOPAMHATbl PacronOXeHWss U HacTpouTb
napameTpbl BBOAA/BbIBOAA HA NaHENN CBOMCTBA.
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CeolcTea Beoa fBrieoa (intffloat)2

=21 |
w [lwanasoH

KoHTpone Oa

Makcirayra 65535

MiaHwryra 0
KoopmHams

X 0

L 0
 [lapameTpws

MNepermenHan < He BolfpaHa = ..

Tun nepemenHol  BellecTBEHHBIR

JHaKoB 3

Mocne sanAToii 1

TewcT oo

TewcT nocne

Pepak mipyero Oa

nuHa b
lNepemenHan

[lepemenHan aAnA oTofpakeHuA

PucyHok 6.105

Owvana3oH

* KoHTponb — orpaHunyeHne 3Ha4yeHnsl, KOTOpoe Monb3oBaTers BBOAUT C NNLEBOI NaHenu
npubopa. OrpaHnYeHe He pacnpoCTPaHSETCS Ha 3Ha4YeHre, NoJlyYeHHoe B xoae paboTbl
nporpamMmmei;

+ MakcuMym — makcuMarbHoe 3HauyeHue napameTpa ans BBoAa;

¢ MWHUMYM — MUHUManbHOE 3Ha4YeHVe NapamMeTpa Ans BBoAa.

KoopauHaTtbl
[ns pacnonoxeHust NepBOro cUMBOMa 3neMeHTa no ocsim X n Y cnegyet ykasaTb koopauHatbl. OTcuet
KoopauHaTt no obenm ocsim HaumHaeTcs ¢ 0:
* 1o ocu X — cnesa Hanpaeo oT 0 fo 15 (B 3aBMCMMOCTM OT cBONCTBa [AnuHa);
* Mo ocu Y — cBepxy BHM3 (B 3aBUCUMOCTM OT KONMYECTBA CTPOK 3KpaHa, yCTaHOBMEHHOIO B
pedakTope 3KpaHoB).

3HayeHue koopauHaT (Luenoe YMcno) MOXHO 3aJaTh B BbiNagaloleM MeHI0 B CTpoke koopauHatel (X n'Y
HacTpanBarTCs OOUHAKOBO):

W

KoopmHats
3 v
Y: 1]
PucyHok 6.106

B Bbinagatowem MeHo MOXHO BblOpaTb Cnocob 3agaHus KoopauHaT: KOHCTaHTa UNn nepemMeHHas. Ons
BbIOOpa HEM3MEHHOIO PacMoSOXEeHUS arieMeHTa cregyeT yKasaTb 3HaYeHMe KOOPAMHaTLI B None BBoAaA.

Ons co3paHuns Gerywieni CTpoku cnepgyeT BblbpaTb BapuaHT lNepemMeHHas u HaxaTb KHOMKY BbiGop.
OTkpoeTca Tabnuua nepemeHHbiX 5, B Hel criegyeT BblOpaTb NEpeMeHHYK LeNoYMCeHHOro Tuna,
KoTopas byget onpegensaTb 3HaYeHue KoopauHaTtel, U HaxaTb kKHonky OK. BeibpaHHas nepemeHHas byget
oTobpaxaTbCs B nore BBoga:

KoHcTaHTa

o T']e [a] BriGop

PucyHok 6.107
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MapameTpbl

* [epemeHHas — npuBA3Ka K NnepeMeHHON npoekTa (LenoYNUCreHHON Unx ¢ NnaBatoLLen TOUKON).
[ns BbiGopa nepeMeHHON crieqyeT HaxaTb KHONMKY «...» U BbibpaTb B Tabnuue nepemMeHHbIx 5;

*  Twun nepemeHHON — BbIOOP TMMNa NEPEMEHHON: LIENOYUCINEHHBIN UMW BELLLECTBEHHBIN. Ecnu
nepemMeHHas elle He NpuBsidaHa, TO HEOOXOAMMO 3a4aThb TUM;

+  3HaKoOB — CyMMapHOe KONnM4eCcTBO 0TODpaxaemblx 3HAKOB A0 1 MOCre 3ansiTou;

+ [locne 3anATON — KONUYECTBO 3HAKOB MOCIe 3ansaTon: 40 6 3HAKOB MK ONpeaenseTcs
aBTomatuyecku (ABT0). Bonee nogpobHyo NHGOPMaLMIO YNTANTE B pykosodcmee o
aKcrlyamayuu npubopa;

+ TekcT A0 — TEKCT CreBa OT YMCMOBOro 3HAYEHUS;

» TekcT nocne — TEKCT cnpaBa OT YMCMOBOro 3HAYEHUS;

* Pepaktupyemo — ecnu BbibpaHo la, TO 3Ha4eHne NPUBA3aHHON NepeMEHHON MOXHO U3MEHSITb C
NOMOLLLbIO KHOMOK Ha NUUEBOW NaHenu npubopa;

+ [OnuHa — obLias MmakcumanbsHasa AfMHa Norns, BKYatoLasi TEKCT 4O M NOCNEe 3HaYeHuns
nepemMeHHOM 1 caMo 3Ha4YeHne NepemMeHHoON.

w [lmanasoH
KoHTpone Na
Marcumyna 65535
MiaHrayr 1]

v  KoopmpHams
X 1]
Y- 1]

v [lapameTpi
MNepemenHan [var 1]
Twn NepemMeHHoA BewecTBeHHBIN
3HaKoe 3
Mocne sanAToiA 1
TekcT oo T=
TekcT nocne C
Penakmipyemo Na

IR 5

PucyHok 6.108

OToGpaxeHune

B pepakTope akpaHOB oTOGpaxaetcs, kak OyaeT BoimsageTs anemeHT BBoa/BbiBop (int/float) Ha akpaHe
npmnbopa.

FI_.|
UT=+O0,0CO

PucyHok 6.109
6.6.3 BeBoa/BbiBoA (boolean)

OnemeHT BBoa/BbiBOA (boolean) npeaHasHayeH ANg BbIBOA4A HA 3KpaH UMM YTEHMS C 3KpaHa 3HavYeHus
OyneBcKov NepeMeHHOMN.
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Hactpownka cBoncTB

Ona koppekTHoW paboTbl anemMeHTa criedyeT yKasaTb KOOPAMHATbl PacrofoXeHUsl UM HacTpOoUTb
napameTpbl BBOAA/BbIBOAA Ha NaHenn CBOMCTBA.

CeolicTea Beon/Beieon (Boolean)2

2=/2] |

* KoopmHam
X 0
Y- 0
 [lapameTp
MNepemeHHan < He BelfipaHa =
Terct "True" Pyy
Tenct "Falze” AeTo
TekcT oo Pesan_
TekcT nocne I
Penaknipyemo Oa
11
Omara

MakcumaneHaa anvHa snemMeHTa

PucyHok 6.110

KoopauHaTtbl
[na pacnonoxeHus nepBoro CMMBOMA 3NemMeHTa no ocsaMm X M Y criegyert ykasatb KoopauHatel. OTcyer
KoopamHaTt no obenm ocsm HaunHaetcs ¢ O:
* 1o ocu X — cnesa Hanpaso oT 0 fo 15 (B 3aBMCMMOCTM OT cBOMCTBa [AnuHa);
* 10 ocu Y — cBepxXy BHM3 (B 3aBUCUMOCTM OT KONMYECTBA CTPOK 3KpaHa, yCTaHOBMEHHOIO B
pedakTope 3KpaHoB).

3HayeHne KoopauHaT (Lenoe Y1cno) MOXHO 3adaTb B BbiNagatoLweM MEHIO B CTPOKe koopauHaTtbl (X n'Y
HacTpanBalTCs OQUHAKOBO):

w  KoopapHams
3 v
Y: 1]

PucyHok 6.111

B BbinagalowemM MeH0 MOXHO Bbl6paTb crnocob 3agaHus KoopaunHaTt: KOHCTaHTa UM nepemMeHHad. Ons
Bbl60pa HEN3MEHHOIO pacnoroXXeHna arneMeHTa cregyert yka3atb 3Ha4eHne KoopanHaTthl B nosie BBoAa.

Onsa cospaHusa Gerywen cTpoku crnegyeT BbiOpaTb BapuaHT lNMepemeHHas u HaxaTb KHoMky BbiGop.
OTkpoeTcsi Tabnuua nepeMeHHbIX 5, B Hel criegyeT BblbpaTb NEPEMEHHYI0 LIENOYUCIIEHHOro Tuna,
KoTopas byaeT onpenenaTb 3Ha4YeHue KoopauHaThl, M HaxaTb kHorky OK. BeibpaHHas nepemeHHas Gyaet
oTobpaxaTbcs B nore BeoAa:

KoHCTaHTE

o Tlepemernan: [a] BriSop

PucyHok 6.112

MapameTpbl

* lMepemeHHas — npuBA3ka kK OyneBckon nepemeHHon npoekTa. [insa Bbibopa nepemeHHOM crneayet
Ha)kaTb KHOMKY «...» U BbibpaTb B Tabnue nepemMmeHHbIX 5;

* TekcT «True» — TEKCT, COOTBETCTBYHOLLMIN 3HAYEHMIO MEPEMEHHON, paBHOW «1»;

* TekcT «False» — TeKCT, COOTBETCTBYIOLLMI 3HAYEHUIO NEPEMEHHON, paBHOM «0»;

» TekcT A0 — TEKCT CreBa OT BbIBOOUMOTO 3HAYEHNS;

* TekcT nocne — TEKCT cnpasa OT BbIBOOUMOTO 3HaYeHWs;

* PepakTupyemo — ecnu BblbpaHo 3HavyeHue [la, To 3Ha4YeHne NpMBA3aHHON NepeMeHHON MOXHO
N3MEHATb C MOMOLLIbIO KHOMOK Ha NULIEBOI NaHenu npmbopa;
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+  [OnuHa — obLiaa MmakcumaneHasa AfMHa Norns, BKYatoLas TEKCT 4O M NOCNE 3HaYeHuns
NepemMeHHON N camo 3Ha4YEHUE NEPEMEHHON.

CeoficTea Beon/eoieon (Boolean)2 O X
A
+  KoopmiHaTs
kS 0
Y 0
v [Napametpo
MNepemenHan « HE BbIGpaHa >
TekcT "Tue" Pyy
Tekct "False" AeTo
TexcT oo Pexam_
TekcTt nocne I
Penakmipyemo la
11
Omemia
MakcumaneHan anuHa snemMeHTa

PucyHok 6.113

OT1ob6paxeHune

B penakTtope akpaHOB oTOOpaxaeTtcsi, kak Oyaer BbirnsiAeTb anemeHT BBoa/BbiBoA (boolean) Ha akpaHe
npmbopa.

PucyHok 6.114

6.6.4 [lInHaMn4ecKnm TeKCcT

OnemMeHT [IMHaAMMU4YeCKUN TEKCT npegHa3HadyeH AOnd BbiBOAA Ha 3KpaH an6opa OOHON M3 HECKOMbKNX
TEKCTOBbIX CTPOK B 3@aBUCMMOCTU OT 3Ha4YeHUA I'IpVIBFl3aHHOI7I nepemeHHon.

Hactpownka cBoncTB

[na KOppekTHOro oTOGpaXKeHWs Ha akpaHe npubopa creadyeT ykasaTb KOOPAMHATbI PacronioXeHusl U
BBECTM TEKCT Ha MaHEenu CBOWCTB.
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CEOMCTEE [JMHEMUHECKIMA TEKCT 2

7=/l |
+  KoopgHarns
X 3]
L 0
v [lapameTpm
MNepemerHan < He BeifipaHa =
CnWcoK CTpoK < PenakmvpoBate >
( TercT
5
NmHa

MakcumaneHas anvHa snemeHTa

PucyHok 6.115

KoopauHaTtbl
[na pacnonoxeHus nepBoro CUMBOMA 3nemMeHTa no ocsaMm X 1 Y criegyert ykasatb koopauHatel. OTcyer
KoopauHaT no obenm ocsM HavmHaetcs ¢ O:

* no ocu X — criesa Hanpaso oT 0 go 15 (B 3aBMCMMOCTM OT cBONCTBa [AnuHa);

* M0 ocu Y — cBepPXY BHW3 (B 3@aBNCMMOCTM OT KONMYeCTBa CTPOK 3KpaHa, yCTaHOBMEHHOTO B

pedakTope 3KpaHoB).

3HayeHne KoopauHaT (Lenoe Y1cno) MOXHO 3adaTb B BbiNagatoLweM MEHIO B CTPOKe koopauHaTtbl (X n'Y
HaCcTpanBalTCs OQUHAKOBO):

w  KoopapHams
3 v
Y: 1]

PucyHok 6.116

B BbinagalowemM MeH0 MOXHO Bbl6paTb crnocob 3agaHus KoopaAunHaT: KOHCTaHTa UM nepeMeHHad. Ons
Bbl60pa HEN3MEHHOIO pacnonoXXeHna arneMeHTa crnegyert yka3atb 3Ha4eHne KoopanHaTthbl B nosie BeBoaa.

Ons cosgaHuns Gerywieni CTpoku cnegyeT BblbpaTb BapuaHT lNepemMeHHas u HaxaTb KHOMKY Bbibop.
OTkpoeTca Tabnuua nepemeHHbiX 5, B Hel crnegyeT BblOpaTb NEpeMeHHyK LIeNoYMCEeHHOro Tuna,
KoTopas byaeT onpefensaTb 3HaYeHue KoopauHaTtel, U HaxaTb kHonky OK. BeibpaHHas nepemeHHas Byaet
oTobpakaTbCs B nore BBOAA:

KoHCTaHTE

o Iepemetnan; [a] BriSiop

PucyHok 6.117

MapameTpbl

* [MepemeHHas — NpuBA3Ka K LLeNoYMCcrneHHon nepeMeHHon npoekta. [insa Beibopa nepemeHHon
crnepnyer HaxkaTb KHOMKY «...» U BbibpaTb B Tabnue nepemMeHHbIX 5;

*  Cnucok cTpok — Tabnuua, 3Ha4yeHue CTPOKM KOTOPOW BbIBOAUTCHA HA 3KpaH Npu COOTBETCTBUM
Homepa (Ne) cTpoKM 3HaYeHM0 NPUBA3aHHON LenodyncrneHHon nepemeHHon (MepemeHHas). B
ctonbue CUMMBOMOB yKa3biBAETCHA KONMYECTBO CUMBOJIOB B CTPOKE, MUKTOrpaMmMa
BOCKMNMLIATENBHOMO 3HaKa BbIBOAUTCA B Clydae NpeBbILLEHUS 3Ha4YeHUs napameTtpa OnvHa;

+  OnuHa — makcumanbHas anuHa nons. B cnyvae npeBblleHns AnnHbl TEKCT ByaeT oTobpaxkaTbes
He MOMHOCTLHO.
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CEOMCTES JMHEMWHECKIA TEKCT 2 B x
= A
w8l
~ [lapameTpw ]
MNepemenHan < He BblfpaHa =
v cmposam >+
Nz 3HaueHWe Cimeonos
0 Pexum AsTo 10
1 Pesam 1 7
2 Pexum 2 7
]
3 Cmen. b
4 0

PucyHok 6.118

OToGpaxeHune

B pepaktope akpaHoB oTobpaxaeTcs, kak byaeT BbirmageTb anemMeHT [JMHaMU4YeCKUim TeKCT Ha dKpaHe
npmnbopa.

|:_'1
P e XX n wm A B T 0¢

PucyHok 6.119

6.6.5 Kom6uHnpoBaHHbIM cnucok (ComboBox)

OnemeHT KombuHupoBaHHbIN cnucok (ComboBox) ucnomnb3yercs ond Bbibopa OOHOWM CTPOKM U3
HECKONbKNX TEKCTOBbIX CTPOK KHOMKaMu npubopa M 3anucu B MNPUBSA3AHHYIO NEPEMEHHYI 3HaJYeHus,
COOTBETCTBYHOLLEro BbIOOPY.

HacTtponka cBoucTB

[na koppekTHoOW paboTbl 3nemMeHTa criedyeT yKkasaTb KOOPAWHATbl PacrofioKeHUs M HacTpOUTb
napameTpbl NepeMeHHbIX U CTPOK Ha NMaHenu CBOMCTBa.

CeoicTea ComboBox2

7=/l |
~  KoopmHamns
X b
T 1]
+ [lapameTpw
MNepemerHan < HE BeifpaHa =
w  Cnucok cTpok < PepakmipoBate >
( TekcT
N
Omna

MakcuMansHan onuHa snemMeHTa

PucyHok 6.120
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KoopauHaTtbl
[nsa pacnonoxeHuns NepBoro cMMBOSA 3nemMeHTa no ocaMm X 1 Y crnepyet ykasaTb koopauHatbl. OTcyeT
KoopamHaTt no obenm ocam HaunHaetcs ¢ O:
* 1o ocu X — cneea Hanpaeo oT 0 go 15 (B 3aBMCMMOCTM OT CcBOMCTBa [AnuHa);
* o ocu Y — cBepxy BHU3 (B 3aBMCMMOCTU OT KONMYECTBA CTPOK 3KpaHa, yCTaHOBMEHHOIO B
pefakTope 3KpaHoB).

3HayeHne koopamHaT (Lenoe Yncrio) MOXHO 3afaTh B BbiMagatrolemM MEHI0 B CTPoKe koopamHaTtbl (X n'Y
HacTpanBaloTCH OAMHAKOBO):

w  KoopmHams
3 v
Y: 0

PucyHok 6.121

B BbiNagatollemM MeHH MOXHO BbiGpaTb crocob 3agaHus KoopaMHaT: KOHCTaHTa unu nepemeHHas. [ans
BblGOpa HEM3MEHHOIO PacnonoXeHNsa aneMeHTa crieqyer ykasaTb 3HaYeHe KoopauHaThl B norne Beoaa.

IOna cosgaHua Gerywier CTpokuM crnegyeT BbiOpaTb BapuaHT lNMepeMeHHas M HaxaTb KHOMKy BblGop.
OTtkpoeTtca Tabnuua nepemeHHbiXx 5, B Hewn crnegyeT BblbpaTb MEepPeMEHHYI0 LIENOYUCNEHHOMO TuNna,
KoTopas byaeT onpenensaTb 3Ha4YeHue KoopauHaTtel, U HaxaTb kHonky OK. BeibpaHHas nepemeHHas Oynet
oTobpaxaTbcs B norne Beoja:

KohcTanta

a T‘]e [a] BniGop

PucyHok 6.122

MapameTpbl

+ [llepemMeHHass — NpuBs3Ka K LeNO4YMCNeHHON NnepemMmeHHon npoekTa. [1ns Beibopa nepemMeHHoN
cnegyet HaxaTb KHOMKY «...» M BblOpaTh B Tabnuvue nepeMeHHbIX 5.

* Cnucok cTpok — Tabnuua, Homep (Ne) kaxxaon CTPOKM KOTOPOW CRYXUT ANs 3anucu B
NPVBSA3aHHYH0 LIENOYMCIIEHHYIO NepeMeHHYIo nNpu Beibope 3HayeHus Ha gucnnee npubopa. B
ctonbue CMMBONOB yKa3biBa€TCH KONMYECTBO CUMBOJIOB B CTPOKE, BOCKIMLATENbHbIA 3HaK
BbIBOAUTCH NPW NPeBbILLEHUM 3HaYeHst napameTpa AnuHa.

+ [OnuHa — MakcumarnbHas gnvHa nons. B cnyvae npeBbiweHns anvHbl TEKCT ByaeT oTobpaxaTbes
He MOMHOCTBHO.

CeoiicTEa ComboBox2 B x
=|A
- = l |
+  KoopmMHaTs ~
®: 1]
- 1]
w  [lapameTpn
MNepemeHHan < He BeIfpaHa =
v cmposaTs > .
= IHaueHWe Cwmsonos
1] B pexaaa ABTO 12 h
1 YetaHoeuTs Pesaam 1 18 o
2 YeT1anoeute Pexaam 2 18 o
3 OmnioyTs 5
4 1]

PucyHok 6.123

OTo6paxeHune

B pepaktope akpaHoB oTobpaxaercs, kak OyaeT BbirmageTb anemMeHT KoMOGMHMpOBaHHbLIA CNMCOK
(ComboBox) Ha akpaHe npubopa.
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PucyHok 6.124

6.7 Ba3oBble 3N1eMeHTbl

 TekcT6.7.1;
* WHgukatop 6.7.2;
« bap6.7.3;

e [OnHamundeckunii TekcT 6.7.4;
» Bsoa/BbiBOA int 6.7.5;

* BBopa/BbiBof float 6.7.6;

» Baoga/BbiBOA BpeMeHU 6.7.7;
» Baoa/BbiBoa IP 6.7.8.

6.7.1 TekeT

OnemeHT TekcT npeaHasHadyeH and pa3MelleHna TeKCToBoro onoka B 3KpaHe Bu3yanusaumun.

Hactpowka cBoncTB

Ons KOPPEKTHOIo 0T06pa)KeHl/Iﬂ Ha 3KpaHe an6opa cnegyetr yKasatb KOOpAMHATbl PaCnonioXeHus,
pa3mMepbl anieMmeHTa, BBECTU TEKCT U 3a4aTtb Apyrne napamMmeTpbl Ha NaHenu CBOWCTB.

CeoiicTsa TexcT
==2l |
v  Buewwh sua
64 v
w  [ane
Tewet Texet
e KCT v  KoopmHats
X 21
I 25
+ [lMosensywe
BuaumocTs < He BuibpaHa >
+ [pouee
Wrma Teket
v Pasmepot
WLhapHa 199
BricoTa 76

PucyHok 6.125

KoopauHaTbl
PacnonoxeHne anemeHTa onpeaenaeTcd no ocav XnY. KOOp,CI,VIHaTbI 3a4alTCcd Ha naHenu CBOWCTB UNu
nepemMeLlleHnem aremMeHTa rno noJsio sKkpaHa. OTcyer KoopauHat no obenm ocam Ha4ymHaeTcs ¢ 0:
* 0 OCKn X — cneea Hanpaso, KOHEYHOE 3Ha4YeHMe onpeaenseTca pasmepamm anemMeHTa u LWMPUHON
9KpaHa,
e noocnY — CBEpPXy BHM3, KOHEYHOE 3Ha4YeHne onpeaendeTca pasMmepamMm anemMeHTa n BbICOTOMN
aKpaHa.

Pa3mepbl
Pasmepbl anemeHTa onpegensietca no ocam X 1 Y 1 3a4alTcs Ha NaHenu CBOWCTB UMW U3MEHEHMEM
rpaHuL, 3NeMeHTa Ha rnore 3KpaHa.

MapameTpbl

* Pa3mep wpudcTta — BLIOOP pasmepa oTobpakaemoro B arieMeHTe TekcTa: 16, 32, 64;

* TeKcT — B Nnore BBOAMTCS TEKCT, KOTOpbI ByaeT oTobpaXKaTbCs B arieMeHTe.

+  BugmmocTb — kK NnapameTpy NpuBs3biBaeTcs OyneBckas nepemeHHas, Kotopas OyaeT onpenensrtb
BMAMMOCTb 3NIEMEHTA Ha 3KpPaHe;
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*  WUmsA — oTobpaxaeTcs B Cnvcke UCMoSb3yeMblX 3NIEMEHTOB B NeBOii YacTu pedakTopa
BM3yanuaauuu.

6.7.2 UHpukatop

OnemeHT UHamkaTop npegHasHadyeH Ons OTobpaxeHus 3HadYeHus OyneBCKOW NepeMeHHON B 3KpaHe
Bu3yanusaumn. Ecnn 3HadeHume nepemeHHoM paBHO 1, TO uHAukaTtop 3aropaetcd. Ecnu 3HayeHne
nepemeHHon pasHo 0, TO MHAWKATOP racHeT.

HacTponka cBoncTB

[lns KOppekTHOro oToGpaxeHUs Ha 3kpaHe npubopa criedyeT ykasaTb KOOpAMHATbI PacronoXeHus,
pa3Mepbl aneMeHTa 1 3agaTb napaMeTpbl Ha NaHenu CBONCTB.

CeoicTEa MHAMKETOP B B8 x
v=2l]
v  Brewnwi Bun
Uset 3enéHbm
v [anrme
MepematHan Variable
~  KoopmHats
X 100
Y: 100
i v lNosepenwe
. BummocTs < He BuifipaHa >
v [pouee
Wmm WHmakarop
v Pasmepw
LLvprHa 50
BhicoTa 50

PucyHok 6.126

KoopauHaTtbl
PacnonoxeHne anemeHTa onpegensietcs no ocam X n'Y. KoopanHaTtel 3agatoTcs Ha naHenu CBOMCTB Unu
nepemeLLeHnemM anemeHTa no nonto akpaHa. OTcyeT koopamHaT no obenm ocsim HaumHaeTcs ¢ 0:
* 10 ocu X — crieBa Hanpaso, KOHEYHOE 3HaYeHNE onpeaenseTca pasmepamMmu afNeMeHTa v LWMPUHOW
3KpaHa;
* 1o ocu Y — cBepXy BHU3, KOHEYHOE 3Ha4YeHue onpeaenseTca pasmepamMu arieMeHTa 1 BbICOTON
3KpaHa.

Pa3mepbl

Pasmepu AremMeHTa onpegendeTca no ocam X n'Y n 3agaloTca Ha naHenu CBOWCTB UMW U3MEHEHWEM
rpaHuL anemMmeHTa Ha nore 3KpaHa.

MapameTpbl
* LiBeT — BbIOOp LiBETA SNEMEHTA: KPACHbIN, 3€MNEHbIN, CUHWUIA;
+ TlepemeHHas — kK NnapaMeTpy Np1Bs3bIBaeTcs OyneBckas nepeMeHHas anst otobpaxeHus;
*  BuaumocTb — K NnapameTpy NpuBsi3biBaeTcsa OyneBckas nepemeHHas, kKotopas OyaeT onpenensrtb
BUONMOCTb SfIEMEHTA Ha 3KpPaHe;
*  WUmsa — otobpaxaeTcs B cnncke UCNonb3yeMblX 3NeMEHTOB B NIEBON YacTu pedakTopa
BM3yanusaumu.

6.7.3 bap

OnemeHT Eap npegHa3Ha4eH Aand OTO6pa)KeHI/IFI 3Ha4YeHunq nepemeHHoPl C NnaBatoLLen TOYKOW B BuAe
LLKanbl Ha 3KpaHe BM3yann3auunn.

HacTpounka cBoucTB

[ns KoppekTHOro oToOpaxeHusi Ha 3kpaHe npubopa credyeT ykasaTb KOOpAMHATbl PacnonoXeHus,
pa3mepbl 3aneMeHTa 1 3aAaTb NapaMeTpbl Ha MaHENU CBONCTB.
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CBOICTEA MHAMKATOPR BEINOMHEHWA LI =

E=2b |
v BHewHwii Bug
MuHUMYM 0
[ I Makcumym 4294967295
| _ | Liger 3enéHoli
v JaHHble
MepemerHas < He BblbpaHa >
v KoopguHatbi
X 19
Y: 42
v MMosegeHne
Buammocts < He BblbpaHa >
| v TMNpouee
WmA WHavkaTop BEINOAHEHWA
v Pasmepbl
LWwnpuHa 150
Beicota 30

PucyHok 6.127

KoopauHaTtbl

PacnonoxeHune anemeHTa onpegendeTca no ocam XnY. KOOpDMHaTbI 3a4aloTCs Ha NaHenuM CBOWCTB Uin
nepemMeLlieHnemM arnemMeHTa no noJsito 3KpaHa. Otcuer KoopAauHaTt no o06eunm ocsim HaunHaeTcs ¢ O:

* 1o ocu X — creBa HanpaBo, KOHeYHoe 3HadYeHue onpeaenseTcs pasMepami arieMeHTa 1 LUIMPUHOM
3KpaHa;

* noocu Y — CBepxXy BHM3, KOHEYHOE 3HaYeHMe onpeaenseTcsa pasmepaMm afieMeHTa 1 BbICOTON
3KpaHa.

Pa3mepbl

Pa3smepbl anemeHTa onpepgensietcs no ocaMm X 1 Y 1 3a4aloTcs Ha NaHenu CBOWCTB UMM U3MEHEHMEM
rpaHuL, arnemMeHTa Ha nore akpaHa. [lns BepTuKanbHON opueHTaummn anemMeHTa 3HadeHme Y SOmKHO BbiTb
Oonblue 3HavYeHus X.

MapameTpbl

*  HwuxHasa rpanmua — 0 % LwKanbl 3feMeHTa;

+ BepxHsas rpaHuua — 100 % wkanbl aNeMeHTa;

* LiBeT — BbIGOp LiBETA LWKaMNbI 3N1leMeHTa: KpacHbIA, 3ENEHbIN, CUHWIA;

+ [lepemeHHas — K napaMeTpy Np1Bsi3biBaeTCA NepeMeHHas ¢ nnaBatoLLen TOYKON Ans
oTobpaxeHus;

* BupumocTtb — k napameTpy npmBa3biBaeTcs byneBckas nepeMeHHas, kotopas OyaeT onpeaensito
BUONMOCTb 3fIEMEHTA Ha 3KpaHe;

*  WUmaA — oTtobpaxaeTcs B CNMCKe UCMONb3yeMbIX SIEMEHTOB B JIEBON YacTu pefakTopa
BU3yanunsaumm.

6.7.4 lnHaMuU4yeCcKnmn TekcT

OnemeHT IMHaAMUYECKNI TEKCT NpeaHasHayvyeH Ans Bblbopa 1 0TobpaxkeHust 3Ha4YeHUs LernoYncrieHHom
nepemMeHHON M3 BbINafalolWero cnucka Ha aKkpaHe Buayanusauumu. LlenouymcneHHOMy 3HauyeHuo MOXHO
3apaTb TekcToBoe 0603HavYeHue, koTopoe byaeTt oTobpakaTbCs B BbiNagatoLLEM CMMCKE.

HacTtponka cBoucTB

Ons KoppekTHOro OTOOpaxeHusi Ha 3kpaHe npubopa cregyeT ykasaTb KOOpAMHATbl PacnonoXeHus,
pa3mMepbl 3aneMeHTa 1 3aaTb NapaMeTpbl U AaHHbIE HA NaHen CBOMCTB.
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CBORCTES [IMHEMWYECKMIA TEKCT 5B ox
T35 |
v BrewHwi BuA
Pasmep wpuata 32
v [anHbe
MepemerHan
~  Cnucok cTpok
| = 1
‘HavnmeHoBaHMe 1 | :
~ Kontpons sBBORa
TonkKo uTeHWe False

~ Koopmmam
X 10
Y: 50
1| v lMoseaetwe
’ BummocTs < He BoiGpata >
+ [pouee
Wma [iHamuseckuil TekcT
v Pasmepo:
WhiptaHa 300

BricoTa 50

PucyHok 6.128

KoopauHaTtbl

PacnonoxeHne anemeHTa onpegensietcs no ocam X n Y. KoopanHaTtbel 3agatoTcs Ha naHenu CBOMCTB Unu
nepemMeLLeHnem anemMeHTa no nosto akpaHa. OTcyeT koopanHaT No o6enm ocsiM HaunHaeTcs ¢ O:

Mo ocn X — crieea Hanpaeo, KOHEYHOEe 3Ha4YeHne onpeaensaeTcs pasmepami ANeMeHTa 1 LLMPUHON
aKpaHa;

Mo ocu Y — CBEpXY BHU3, KOHEYHOE 3HAYEeHMe ONpPeaernsaeTcs pasMepamm srieMeHTa 1 BbICOTOM
aKpaHa.

Pa3mepbl

PaSMepr AreMeHTa onpegendeTca no ocam X n'Y n 3agaloTca Ha naHenu CBOWCTB UMW U3MEHEHMEM
rpaHuL anemMmeHTa Ha nore 3KpaHa.

MapameTpbl

3

Pa3smep wpudTa — BoidbOp pasmepa oTobpakaeMoro B anemeHTe Tekcta: 16, 32, 64;
MepeMeHHas — kK napameTpy NpUBSA3bIBAETCS NepeMeHHast Ans XpaHeHUs 3HaYeHNI;
Tun nepeMeHHOWM — BbIGOP TUMNa AaHHbLIX NPUBSI3aHHOW NEPEMEHHON: LIeNOYUCTIEHHOE U
OyneBckoe;

s | |MIPUMEYAHUE
1 | |Ecnu BbiBpaH 6yneBsckuii TUN NePEeMEHHON, TO BbINaAaloLLMIA CIMCOK 3rIEMEHTa MOXET
cofepxarb TOoMNbKO ABa aNeMeHTa.

Cnuncok cTpokK — B TabnuyHoM Buae 3Ha4yeHUsa nepeMeHHON U COOTBETCTBYOLLNE UM
HanMeHOBaHUs, KOTopble OyayT OTOOpaXaTbCsl B BbIMNaAatoLLEM CMINCKE SM1EMEHTA;

Tonbko YTeHue — ecnv YCTaHOBMNEHO 3HadeHue True, TO 3HaYeHne NpuBs3aHHOE NepeMeHHON
MOXHO TONbKO NpocMaTpuBaTh, onuus Beibopa He ByaeT gocTynHa. B npoTnuBHOM cryvae BbiGop
3HaYeHUs B aNieMeHTe nepesanncbiBaeT 3Ha4YeHne NepeMeHHON;

BuaumocTb — Kk napameTpy npuBsi3biBaeTca Oynesckasi nepeMeHHas!, kotopasi byaet onpenenstb
BUOMMOCTb 3fIEMEHTA Ha 3KpaHe;

NUma — oTobparkaeTcst B CnnCKe NCMONb3yeMbIX 311IEMEHTOB B JIEBOW YacTu pedakTopa
BU3yanunsaumm.

[na nobaBneHnst HOBOWM CTPOKM B BbINAAALLNA CMUCOK SrEMEHTa Criegyer:

1.

Oeaxabl kNnkHYTb JIKM no anemeHTy [InHaMn4eckuim TEKCT B pefaKkTope aKkpaHa.

2. B otkpbiBwEMCcS okHe knukHYTb NMKM no ogHon 13 cTpok Tabnuue.

3. Bbibpatb NyHKT [lo6aBUTbL CTPOKY CHU3Y.
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HaumeHoBaHue 1 ¥

Tekcr 3HaueHue
HaumeHoBaHue 1 1
HauwmeHoBaHKe 2 2

2

BCTaBWUTL CTPOKY CHW3Y Ctrl + Shift + N
Yaanute CTpoKy Delete

HawmeHoBaHue 3

PucyHok 6.129

Mpumep
Tabnuua 6.4 — CNUcok CTpoK
0 Cron
10 Crapt
500 Maysa

6.7.5 BeBoa/BbiBOp int

OnemeHT BBoa/BbiBoa int npegHasHavyeH Ansi BBoOga M OTOOpaXKeHusi 3HaYeHMs1 LeroducrieHHow
nepeMeHHON Ha aKpaHe BU3yanusauum.

Hactpowka cBoncTB

[na koppekTHoro oToGpakeHWsl Ha aKpaHe MpuGopa criegyeT ykasaTb KOOPAMHAaTbl PacrofioXeHus,
pa3mMepbl 3aNieMeHTa 1 3aaTb NapaMeTpbl U AaHHbIE HA NaHeNy CBOWCTB.

CeolicTea Beoa/BriBon int oL | ox
*=|A

2221

v Brewnwi Bua

Pazmep wpusdta 16
MonoxeHre Toukn

v [anHe
MepemerHan < He BoibpaHa >
v Koutpon: BBoga
_— Toneko yTeHWe False
0000000000 p— 0
Marcimym 4294967295
v  Koopmwans
X 80
Y: 80
v losepetwe
; BrummocTs < He BoiipaHa >
v [pouee
Wrma Beon/seisoa int
v Pasmepo
LpiaHa 100

BricoTa 30

PucyHok 6.130

KoopauHaTtbl

PacnonoxeHue anemeHTa onpenensietcs no ocsMm X 1 Y. KoopanHatsl 3a4atoTcst Ha NaHenu CBOMCTB Uu
nepemeLLeHVeM arieMeHTa Mo nosito akpaHa. OTcYeT koopaMHaT No 06enm ocsim HaumHaeTcs ¢ O:

+ Mo ocu X — crieBa HanpaBo, KOHEYHOE 3Ha4YeHne onpeaensercs paamepamm aNeMeHTa 1 LWMPUHOIA
aKpaHa;
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* Mo ocu Y — CcBepXy BHU3, KOHEYHOE 3HAYEHME ONPEEnsaeTcs pasMepamm arieMeHTa 1 BbICOTOM
aKpaHa.

Pa3mepbl

Pa3amepbl anemeHTa onpeagensdeTca no ocaMm X M Y 1 3agatoTcs Ha NMaHenu CBOWCTB MW U3MEHEHUEM
rpaHnL afeMeHTa Ha norie aKpaHa.

MapameTpsbl

* Pa3mep wpudcTta — BLIGOP pasmepa oTobpakaemoro B a5fieMeHTe TekcTa: 16, 32, 64;

* MonoxeHune TOYKU — BbIGOP NONOXEHUST OTODPAXKEHUSA TOUYKM B YNCTE, KONUYECTBO
oTobpaxkaeMbix 3HAKOB B ArieMeHTe He MEHSIETCS, MO3BOMNsieT oTobpaxaTb LienovymcneHHoe
3HayeHWe B BUAE 3Ha4YEHUS C NnaBatoLLeln TOHKOW;

* [MepemeHHas — kK NnapameTpy NPUBA3bIBAETCS LENOYNCIIEHHAA NEPEMEHHAS;

* Tonbko YTeHue — ecnv YCTaHOBMEHO 3HadeHue True, TO 3HaYeHne NPUBS3aHHON NepeMeHHON
MO>HO TONbKO NpocMaTtpuBaTth, Onuusi BBoAa He Byaert goctynHa. B npoTnBHOM cnyyae BBoA
3HaYeHUS B ANeMEHTE Nnepe3anncbiBaeT 3Ha4YeHNe NepeMEHHON;

*  MuUHUMYM — MUHMManbHOE 3HaYeHne ANsi BBOAA B ANEeMEHTE;

*  MakcumMmym — MakcMMarbHOe 3Ha4YeHne AN BBOAA B 3A1IEMEHTE;

* BupumocTtb — k napameTpy npmea3biBaeTcs byneBckas nepeMeHHas, kotopas yaeT onpeaensito
BMAMMOCTb 3rEeMEHTa Ha 3KpaHe;

*  Wmsa — oTtobOpaxaeTcs B CNNCKE NCMONb3yeMbIX 31IEMEHTOB B JIEBOM YacTu pedakTopa
BU3yanunsaumm.

6.7.6 BeBoa/BbiBop float

OnemeHT BBop/BbiBOog float npegHasHayeH ana BBoga M OTOGpaXkeHUs 3HAYEHUs NEepPeMEHHON C
nnasaoLLen TOUYKON Ha SKpaHe BU3yanmnsaumu.
HacTtponka cBonctB

[na koppekTHoro oToGpakeHWsl Ha aKpaHe npubopa criegyeT ykasaTb KOOpAMHaTbl PacrofioXeHus,
pa3Mepbl aneMeHTa 1 3agaTb napaMeTpbl U AaHHble Ha NaHenu CBOWCTB.

Ceolictea Beoa /emison float 10O x
v=4l |
v  BrewHwh Bua
Pazmep wpudta 16
KonwyecTeo sHakos nocne sanatc 0
v Manre
MepemenHan < He BuibpaHa >
v KoHTpons BBOSa
| Tonsko YTeHWe False
00000 | MuHuryM -99599
Markcuraym 99999
v  KoopmHams
X 50
Y: a0
.| v TloBeperne
: Bumamocts < HE BwibpaHa >
v [pouee
Wima Beon/seison float
~  Pasmeps
LupuHa 100
Beicota 30

PucyHok 6.131

KoopauHaTtbl

PacnonoxeHne anemeHTa onpegensetcs no ocam X n'Y. KoopanHaTtbel 3agatoTcs Ha naHenn CBOMCTB Unu
nepemMeLLeHMEM aneMeHTa No nosto akpaHa. OTcyeT KoopanHaT No obemm ocam HavmHaeTcs ¢ 0:

* 1o ocu X — creBa HanpaBo, KOHEYHOE 3HaYeHWe onpeaenseTcs pasMepaMu arieMeHTa U LUMPUHOW
aKpaHa;

* 1o ocu Y — CBEPXY BHU3, KOHEYHOE 3HAYEHUE OMNpPeENeTCs pa3Mepamm 3NeMeHTa U BbICOTOM
akpaHa.

Pa3mepbl

Pa3amepbl anemeHTa onpegensdeTca no ocaMm X M Y 1 3agatoTcs Ha NMaHenu CBOWCTB MW U3MEHEHUeM
rpaHnL arieMeHTa Ha norsie aKpaHa.
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MapameTpbl

* Pa3mep wpudcTta — BLIOOP pasmepa oTobpakaemoro B arieMeHTe TekcTa: 16, 32, 64;

+ TMonoxeHue TO4KU — BbIGOP KONMYecTBa 3HaKOB MOCHE TOYKM B YMCTIe, KONMMYECTBO
oTobpaxaeMbix 3HAKOB B ArieMEHTE HE MEHSAETCS, AN KOPPEKTHOro oTobpaxeHus Tpebyetcs
yKasaTb 3Ha4eHUsI MUHUMYMa M MaKCUMyMa, KOTOpble He BbIXOAAT 3a NpeAerbl Yucrna ¢ y4eToMm
3HaAKOB MOCIe TOYKY;

* [epemeHHas — kK napameTpy NpuMBA3bIBAETCS NepeMeEHHas C NraBaroLLen TOYKON;

+ Tonbko YTeHMe — eCrnn YCTaHOBIEHO 3HaYeHne True, To 3HaYeHMe NPUBS3aHHON NepeMeHHON
MO>HO TONbKO NpocMaTpuBaTth, onunsi BBoga He Byaert gocTynHa. B npoTnBHOM cnyyae BBOZA
3Ha4YeHus B ArieMeHTe nepesanucbiBaeT 3Ha4YeHne nepemMeHHom;

*  MUHMMYM — MUHMMarbHOE 3Ha4YeHne A58 BBoAa U oTobpaxxeHus B anemeHTe (TpebyeTca Ans
KOPPEKTHOrO 0TOBPaXXeHNs Yncra B SrIEMEHTE);

+ Makcumym — makcmansHoe 3HavyeHne aAngd BBoga n otobpaxeHus B anemeHTe (Tpebyetcsa ang
KOPPEKTHOro OTOOpaXKeHWs Yncna B afiEMEHTE);

+  BuagmmocTb — K NnapameTpy NpuBs3biBaeTcs bynesckas nepemeHHas, Kotopas dyget onpenendrb
BUANMOCTb 3fIEMEHTA Ha 3KpaHe;

*  Wmsa — oTobGpaxaeTcsi B CNNCKE NCMONb3yEeMbIX S1IEMEHTOB B JIEBOI YacTu pedakTopa
BM3yanusaumu.

6.7.7 BBoa/BbiBOA BpeMeHU

OnemeHT BBOA/BLIBOA BpeMeHM NpefHa3HayeH sl BBOAA M OTOOpaKeHUs 3Ha4YeHuns1 gathbl U BpEMEHMU
Ha 9KpaHe Bu3yanu3auun. [nsg XpaHeHWs 3HayYeHust OaTbhl U BPEMEHU UCMOMb3yeTcsl LenoyncrieHHas
nepemeHHas, kotopasi xpaHut konnyectso cekyHz ¢ 00:00:00 01 aHuBaps 2000 r.

HacTtponka cBoucts

[na koppekTHOro oToOpakeHWsl Ha aKpaHe npubopa criegyeT ykasaTb KOOpAMHAaTbl pacrofioXeHus,
pa3mMepbl anemMeHTa 1 3a4aTb NapaMeTpbl U AaHHbIe Ha NaHeny CBOWCTB.

CEOiCTES BEOA [BRIBOA EPEMEHM L 4
- HN
v Buewnswi sun

Pazmep wpupTa 16

Popmat Oata (MM.YYYY)
v Nannme
T o o] MNepemerHan Variable
01.2000, e p—
Toneko uTeHne False
v  Koopmmams
X 50
Y: 50
v [losegerwe
Bugmmocts < He Bebpana >
;| v lMpouee
: Wmn Beoa/BbiBon BpeMetm
v Pasmepw
Wnprra 100

BricoTa 30

PucyHok 6.132

KoopauHaTbl

PacnonoxeHne anemeHTa onpegensetcs no ocam X un'Y. KoopanHaTtbel 3agatoTcs Ha naHenn CBOMCTB Unu
nepemMeLLeHMeM aneMeHTa no nomto akpaHa. OTcdeT KoopanHaT No o6emm ocam HavmHaeTcs ¢ 0:
* 10 ocu X — cnesa HanpaBo, KOHEYHOE 3HaYEHME ONpPeaensaeTcs pa3mepamm srieMeHTa u LLUIMPUHON
3KpaHa;
* 1o ocu Y — cBepXy BHM3, KOHEYHOE 3Ha4YeHMe onpeaensieTcs pasMmepamMmm arieMeHTa 1 BbICOTON
3KpaHa.

Pa3mepbl

PaSMepr nemMeHTa onpeaendeTrca no ocAm XunY¥Ywn 3aalTCd Ha NMaHenun CBOWCTB MNWU U3MEHEHNEM
rpaHuL anemMeHTa Ha nore 3KpaHa.

MapameTpbl

+ Pa3mep wpudTta — BLIOOP pasmepa oTobpakaemoro B arieMeHTe TekcTa: 16, 32, 64;
+ ®opmart — BbIbOp U3 BbiNnagatoLlero cnucka oopmara oTobpakeHus gatbl U BpEMEHM.
O603HaveHus ansa opmara:
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— SS — CeKyHabl;
— MM — MUHYTbI;
— hh —vacsi;

— DD - geHb;

— MM - mecsu;
— YYYY -roga.

° nepemeHHaﬂ — K napamMmeTpy nNpmnBA3bIBAETCA LENIOYNUCIIeHHaa nepemMeHHana ana XxpaHeHuna
3Ha4YeHWs BPEMEHN 1 AaTbl;

* TonbKo YTeHue — ecnin yCTaHOBIEHO 3HavyeHue True, TO 3Ha4YeHe NpMBA3aHHON NepeMeHHON
MOXHO TONbKO NpoCMaTpuBaTh, Onums BBoaa He ByaeT goctynHa. B npotnBHom cnyyae BBoa
3HaYeHMWs B AfIEMEHTE nepe3anncbiBaeT 3HaYEHNE NEPEMEHHOW;

+  BuagumocTb — K NnapameTpy nNpuBs3biBaeTcHa bynesckas nepemeHHas, Kotopas OyaeT onpenendrtb
BUOMMOCTbL 3rieMeHTa Ha 3KpaHe;

*  Wmsa — oTobOpaxaeTcsl B CNNCKE NCMONb3yeMbIX 31EMEHTOB B FIEBOI YacTu pedakTopa
BM3yanusaumu.

6.7.8 BeBoa/BbiBOp IP

OnemeHT BBopa/BbiBOA IP npegHasHayeH ans BeBoga W oTobOpaxeHus 3HadeHus |IP-agpeca (IPv4) Ha
3KpaHe Bu3yanusauun. [na xpaHeHus 3HadveHus |IP-agpeca ncnonb3yeTtcs LenodYncneHHas nepemMeHHas,
3HaYeHVe KOTOPOW paccunTbIBaeTcs No opmyne:

int = ol % 256% 4 02 % 2562 + 03 * 2561 + 04 * 256°,
PucyHok 6.133

rae int — 3HayeHne LenovmcrieHHon nepemMeHHoMN;

01.02.03.04 — okTeThl IP-agpeca.

HacTtponka cBoucTB

NS KOppekTHOro oToGpaxeHUs Ha 3kpaHe npubopa criedyeT ykasaTb KOOpAMHATbI PacronoXeHus,
pa3mMepbl aneMeHTa 1 3aAaTb napaMeTpbl U aHHble Ha NaHenu CBOWCTB.

CeoiicTEa BEoa fBrisoa IP LU - I
=221 |
v  Buewnwh sua
Pazmep wpwpTa 16
~  [anHse
MNepemeHHan Variable
—1— v KoHTpon: BBOAa
| 000.000.000.000 Tonexo urenne False
et v  Koopmams
X 50
Y: 50
~ [NoBeperwe
BuammocTs < He BuibpaHa >
v [pouee
) Wmn Beon/eweon |P
i| v Paamepm
LLhapwaria 135
BeizoTa 30

PucyHok 6.134

KoopauHaTtbl
PacnonoxeHue anemeHTa onpegendeTca no ocAam XnY. KOOpﬂ,MHaTbI 3a4aloTCA Ha NaHenun CBOWCTB Unu
nepemMelleHnemM aremMeHTa no rnoJsito 3KpaHa. OTcyer KoopauHat no obenm ocam HavmHaetcs ¢ O:
* noocu X — cneea HanpaBo, KOHEYHOE 3Ha4YeHne onpenendaeTcqa pasmepamMmm arieMeHTa 1 LUVIpVIHOI7I
3KpaHa,
e noocnY — CBepXy BHU3, KOHEYHOE 3Ha4YeHne onpeaendaeTcda pasmepamy arneMeHTa u BbICOTOMN
3KpaHa.
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6 bubnunoteka

Pa3mepbl

Pa3Mepr nemMeHTa onpegendeTrca no ocAm X n'Y n 3agalotca Ha naHenu CBOWCTB UNU U3MEHEHWEM
rpaHnl anemMeHTa Ha norsre sKpaHa.

MapameTpbl

+ Pa3mep wpudTta — BbIGOp pasmepa otobpakaemoro B anemeHTe Tekcta: 16, 32, 64;

+ [llepemeHHas — K napaMeTpy Np1Bs3bIBAETCA LenodncneHHas nepemeHHas Ans XpaHeHus
3HaveHud IP-agpeca;

+ Tonbko YTeHMe — ecnu yCTaHOBMNEHO 3HaYeHne True, To 3HaYeHne NPUBA3aHHON NepeMeHHON
MOXHO TONbKO NpocMmaTtpueaTb, onuns Beoga He byaet AocTynHa. B npoTnBHOM cryyae BBOA
3Ha4YeHUs B AafIEMEHTE nepe3anncbiBaeT 3HaYeHMEe NePEMEHHON;

+ BuammocTb — K NnapameTpy npuBs3biBaeTcs bynesckas nepemeHHas, kotopas bygert onpenendrtb
BUAOMMOCTb 3fieMeHTa Ha aKpaHe;

*  Wmsa — otobpaxaeTcsl B CNCKE NCMONb3yEMbIX S11IEMEHTOB B JIEBOI YacTu pedakTopa
BM3yanusaumu.
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7 Pabota ¢ npubopom

7 Paborta c npubopom

B HacTosiLeM pasgene onucbiBaoTcs oyHKUMM paboTbl M KOHUrypauum npuéopa:

WHdopmauus o npubope 7.1;
Bpewms umkna 7.2;

O6HoeneHne BcTpoeHHoro 10 7.3;
KOctmposka 7.4.

7.1 UHdbopmaumsa o npubope

Ona nonyyeHna uHdopmauuMnm o nodknioyYeHHoOM npuGope crieqyeT HaxaTb KHOMKY |=-| Ha naHenu
WHCTPYMEHTOB MUNK BbIGpaTh B rnaBHom MeHto Mpubop — UHdopmaums....

OTKpoEeTCst OKHO C MHpopmaLmen o NogknYeHHoM npubope:

MHdoprauna n
WHpopmMaLa o npoekTe
BrifpaHHan mMogens npyiopa: MP200-220 2(4).X

WHopMaLma o nooknoyeHHoM npubope

MonoBHOE YCTPOWCTBO:

HazBaHwe nogknwueHHoro npubopa: MP200-220.2(4).X
Bepcua MO npubopa: V2.12

Cpepnee sHaueHne BpeMedd yukna: 1,00 mc

THN 3aKazHoro 3nemenTa N21: AHanoroeeliid

THn 3akasHoro snemedTa N22: AHanoroeolid

Mpynna anropurmMa:

1 [z Homep anropwrma:
; 1@ OE ‘ Bepcwa anropuTma:
(o o e [

I

—
o — —r

oK

PucyHok 7.1

NHdopmauus o npoekTe:

Bbi6paHHas mogenb npubopa — mogens 1 mogndukaumsa npubdopa, BeldbpaHHbIe Npy CO3aaHnn
npoekTa.

WHdopmauusa o nogkntodeHHoM npubope:

Ha3BaHue nogknoyYeHHOro npudopa — mogenes 1 Mmoandukauusa NogknoYeHHoro Nnpmbopa;
Bepcus MO npubopa — Bepcust BcTpoeHHoro MO nogkntodeHHoro npubopa;

CpepHee 3Ha4YeHMe BpeMeHU LMKIa — CPeaHMI BPEMEHHOW NPOMEXYTOK BbINOMTHEHMS Onepauun
B Nporpamme, 3aBMCUT OT CITIOXXHOCTM 3arpy>keHHON nporpammbl (CM. pasgen Bpems umkna 7.2);
Tun 3aka3Horo anemeHTa N2 — TVN BbIXOQHOIO 3N1eMeHTa NOAKITHYEHHOro Npubopa (AUCKPETHBIN,
aHaroroBbIN);

Fpynna, Homep, Bepcusa anroputma — 3Ha4eHus, 3agaHHble Nonb3oBaTenem Ans KOHTpons
BepCUiA 3arpy>keHHom nporpaMmmel B okHe CBefieHus o npoekTe 3.9.

KHonka QkcnopTupoBaTb B NPOEKT MO3BOSISIET 9KCMOPTUPOBATb B CO3AaHHbIM NPOEKT HACTPOWKN BXOA0B/
BbIXOZ0B 13 NOAKMYEHHOro Npubopa.

MUHdopmauums o npubope Ha HoBou nnatdopme
[lns npubopoB Ha HOBOW NriathopMe B OKHE OTNIMYaeTCsl BbiIBOAMMAsS MHCpOpMaLUUs.

NMPUMEYAHUE
Cnuncok npnbopos Ha HoBoK nNnatdgopme cM. B pasaene O nporpamme 1.

171



7 Pabota ¢ npubopom

WMudopmauma *
WMheroprmauma o npoexTe

BrifpaHHan Mogene npubopa: MP103-24.1618.17.1.0

MHpopMaumA o NogKnoyeHHoM nprbope

Hazeauwe npwbopa: MP103-24.1618.17
Bepcwa NO npubopa: 0.1.322
Jasogckon vomep: 100903200832275814
MPH CnoTtl. Hazeanwe Mogyna: —
MPH CnoTl. Bepcna MO Mogyna:
Co-— MNPM CnoT2. HazBaHwe Mogyna: —
e MPM Cnot2. Bepcwa MO mogyna:

oK

PucyHok 7.2

WHdopmauus o npoexTe:

+ BbibpaHHas mopgenb npubopa — Mogenbs 1 moandukauusa npubopa, BeibpaHHbIe MpU CO30aHMm
npoekTa.

WHdopmauus o nogkntodeHHoM npubope:

+ HasBaHue npubopa — mogens n Mogudmrkaums nogkno4eHHoro npubopa;

+ Bepcusa N0 npubopa — Bepcusa sctpoeHHoro O noakntodeHHoro npubopa;

+ 3aBoACcKOW HOMep — YHUKarnbHbIA naeHTudmkaTop npubopa, Tpebyetca Ans NoAKMYEeHNs K
OwenCloud 4.7;

+ [PM Cnot. HazBaHue mogyns — mogerns U Mmogudmkauma mogyns paclumpeHns 4.4,
MOAKIIOYEHHOTO K Npnbopy;

* MPM Cnort. Bepcusa NO mogyns — Bepcus BcTpoeHHoro MO moayns pacwumpenus 4.4,
NOAKMIOYEHHOTrO K Npubopy.

NPUMEYAHUE
II' MHdopmaumsa o npnbopax Ha HoBor nnatdopmMe MOXKET ObITb paclumpeHa paspaboTynkamm
npunbopos.

7.2 Bpems uukna

Bpems umkna — 310 BpeMs BbINONHEHWst paboyero uukna npubopa, a UMeHHO:

*  OMpPOC COCTOSHUS PM3NYECKNX BXOAOB Npnbopa 1 KoNnupoBaHue Mx 3Ha4YEHU B A4ENKN NamATK;
+ 0bpaboTka nporpammsi;

* YTeHue/3anucb ceTeBbIX MepeMeHHbIX MPorpammel;

* 3anucb pesynbsTaToB paboTbl NporpamMMbl B hnsndeckue Bbixogpl npmbopa.

Mo ymonuaHuio Bpemsi uukna pasHo 1 mc. MNpuGop nogcTpavBaeT BpeMsi UMKila B 3aBUCUMMOCTU OT
CINOXHOCTU MPOrpaMmbi.

Ycnosus yBenu4yeHuna BpeMeHn Lumkna:

* BO3pacTaeT CMOXHOCTb anroputma (3agecTBoBaHo 6onbLioe konmyecTso b 1 MakpocoB);

* B Nporpamme Mcnosb3yeTcs 6obLIOe KONMYECTBO CETEBLIX NEPEMEHHbIX;

* ucnonb3yeTcs 6omMbLIOe KONMMYECTBO 3NIEMEHTOB YNpPaBeHNUs AaHHBIMW C MOMOLLLIO UCnIes
npmnbopa.

Monb3oBaTenb He MOXET 3agaBaTb BpeMmsi uykna. Ecnv npubop ocHalleH gucnneem, To TeKyllee BpeMs
LMKa MOXHO MOCMOTPETHL B CUCTEMHOM MeH0 npubopa. Ecnv npubop nogkntoveH k MK, To Bpems uukna
MOXHO MOCMOTpPETh B okHe VHdopmauusa o npubope 7.1.

NMPUMEYAHUE
m [na npnbopoB Ha HOBOW nnaTdopmMe BpeMs LimKIia He oTobpaxkaeTcs B OkHe VIHbopmaums o
npubope 7.1. Cnncok npubopoB Ha HoBoW nnatdgopme cM. B pasgene O nporpamme 1.

172



7 Pabota ¢ npubopom

7.3 O6HOBRNEeHune BcTpoeHHoro MO

O6HoBnNeHue BcTpoeHHoro MO B npubope

Ecnu ansa nogkntoueHHoro npubopa BbinylleHa HoBas Bepcusi BCTpoeHHoro 10O, To BO Bpems 3arpysku
nporpammbl B npubop ByaeT npeanoxeHo o6HoBUTL BCTpoeHHoe [MO:

OWEN Logic X

XoTuTe 0fHOBMTE BCTpOEHHDE MO NoAKMKYEHHOTD B A3HHbIK
@ MOMeHT yoTpoicTea MP200-220.2(4).X7

BoiGepure "Her", ecnm XoTHTE BLIDpaTe YCTPOWCTED
CAMOCTOATENLHO,

PucyHok 7.3

[ng 3anycka obHoBneHns BctpoeHHoro N0 cneagyeT HaxaTb KHOMNKy [Aa.

OBnoenenue ecTpoedHoro N0 npuBopa go eepoun 2,12

BHUMaHWe! MNpK NpepeIBEEHMK NPOLECCA SArPYIKW NPOWKWEKK
(NponagaHKe NuTaHwA, ofpelE cBAZKM W/Wnu ap.) npubop MoxeT
nepeiti B HepaboTocnocofHOE COCTOAHKWE, T.K. NPEdblay Wan
BEPCHA NpoWKWEKKW Oy OeT CTEpPTa, @ HOBAA He OVOST YCTAHOBNEHA. B
CNyYae HeYAAaYHOW NPOWKEKK WK cBon NoBTopWTe ee cHoBa. Mpwu
NoBETOpHOM cOoe of0paTWTECE B CEPEMCHEIN LEHTP

10% OTmMens

PucyHok 7.4

Bes o6HoBneHns BctpoeHHoro N0 nporpamma He OygeT 3arpykeHa B npmoop.

Pa3spbiB cBasn mexay MK n npubopom Bo Bpemsi 06HOBNEHMS NPUBEAET K NOBPEXAeHUo BCTpoeHHoro MO
n HepabortocnocobHocTM npubopa. [Ona BoccTaHoBneHusa pabotocnocobHocTn npubopa crnepyert
NOBTOPUTL ONepaLuio.

BoccTraHoBneHue noBpexaeHHoro BctpoeHHoro MO npubopa
,D,J'Iﬂ BOCCTaHOBJ1EHUA NOBpPEeXAEHHOIo BCTPOEHHOIO no cnenyer:

1. Ecnu npubop ncnpaBeH, TO NEPEBECTU €70 B PEXMUM 3arpy3vunka (CM. pykosodcmeo 1o
aKcnnyamayuu npnbopa).
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2. B rnaBHom meHo BbiOpaTh Mpnbop — O6HoBREHMe BcTpoeHHoro MO.

BriGepute ycTpoicTeD *
MNewBop | Mogyne

YeTpoWCcTED Bepoua o
MP110-24.80.4F 1.83
MP110-24.80.4P 283
MP110-24.80.4P-Y 283
NP110-220.80% 4P 283
NP110-220.80% 4P-Y 283
MP110-24.120.8P 233
MP110-24.120.8P-Y 233
NP110-220.1209%.8F 233
nP110-220.120% 8P4 283

MP-Kiur 1.04
MP114-224 3044 4P 314
MP114-224. 3044 4Poox-H 314 -

PucyHok 7.5

3. B oTkpbiBLLIEMCS OKHE Ha Bknaake Mpubop BbibpaTe Mogens u moandukauuio.

4. Haxatb kHonKy BbiGpaTb. HauHeTcsi npoLecc 3arpysku, Mo OKOHYaHWUM CUCTEMA BbIBEAET
coobLLEHVE O pe3ynbTaTax 3arpy3ku.

Ecnu BbilweykasaHHbIi cnocob® He cpabaTbiBaeT, TO Heobxoammo o3Hakomutbes ¢ nN. 10 FAQ wvnu
06paTnTbCA B CEPBUCHbBIN LEeHTP KomnaHum OBEH.

O6HoBneHue BcTpoeHHoro MO moaynsa pacwumvpeHus

Ecnu k npnbopy nogkrtovYeH MOAySb paclUMpPEHUs U ANst HEro BbiMyllieHa HoBasi Bepcusi BCTpoeHHoro MO,
TO BO Bpems 3arpy3ku nporpammbl B npubop OGyaeTt npennoxeHo ob6HoBUTL BcTpoeHHoe 1O mopyns
paclmpeHus.

BcTtpoeHHoe MO ansg moayns pacwumpeHus o6HOBASIETCS N0 aHanornm ¢ npubopom.
[ns camocToaTenbHOro o6HosneHns BcTpoeHHoro MO moaynsa paclupeHns crneayer:

1. B rnaeBHom meHto0 BbibpaTh NMpubop — O6HOBNEeHUe BcTpoeHHoro MNMO.
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7 Pabota ¢ npubopom

2. B OTKpbIBLLEMCA OKHE Ha BKNnaake Mo.qynb cnenyer Bbl6paTb MO,CI,VI(bI/IKaLI,MPO 1N HOMep cnoTa.

BriGepuTte ycTpofcTED x
MpuGop | Moayn
Homep cnota: |1 -
YTpoWcTED BepowA
MPM-24.1 1.01
MPM-220.1 1.0
MNPM-220.3 1.02
MPM-24.3 1.02

PucyHok 7.6

3. Haxartb kHonky BbI6paTh. HauHeTcst npouecc 3arpyskiu, Mo OKOHYaHUM CUCTeMa BbiBEAeT
coobLLeHME O pesyrnbTaTax 3arpy3Ku.

Bo BpemMA o6HOoBNEHUS cnegyet He npepbiBaTh nNogavy NnutaHuA Ha Flpl/l60p n Mmoaynu pacLumpeHud.

Ecnu B npnbop 3arpyxaetca nporpamma 6e3 nogknto4eHHOro Moaynsi pacluMpeHmnsi, BO3MOXHa CUTyaums,
korga BHyTpeHHee MO npubopa u Mogyna pacwmpeHus 6yayT MMeTb HECOBMECTUMMblE BepCUU. ITO
npvBedeT K cuTyauun, YTO Ha MoAayrne pacwupeHust OygeT uHguumpoBaHa ABapwus. [na ycTpaHeHus
ABapum criegyet NOBTOPHO 06HOBUTL BCTpoeHHoe O moaynsa paclumpeHus.

7.4 OcTnpoBKa
CD NPEAYNPEXOEHVE

HeobGxoammocTb NpoBeaeHst KKCTUPOBKM ONpeaensieTcs no pesynsrataMm noBepku npubopa u
[OIMKHa NPOM3BOANTLCS TONLKO KBAaNUMULUMPOBAHHLIMM CreLuanncTaMmm MeTporiormiecknx cnyxo,
OCYLLECTBNSAIOLWNX 3TY NOBEPKY.

BHUMAHUE
A FOctnpoBky npubopa criegyeT BbINOMHSATL TONBbKO B COOTBETCTBUM C TpeboBaHWAMY pykogodcmea
o aKcnnyamayuu npubopa. PekomeHOyeTCs He MPOBOAUTL OCTUPOBKY CaMOCTOSITENBHO 6e3
AOIDKHBIX 3HAaHUI 1 KBanudmkauum n obpaTtuTtbes B cepBucHbIn LeHTp OBEH. HenpasuneHas
IOCTMPOBKa NPUBEAET K HEKOPPEeKTHOM paboTe npubopa.

Ina 3anycka OCTMPOBKM criedyeT BblopaTb B rrmaBHom MeHwo Mpu6op — HKOctupoeka Bxogos/
BbIXOAOB....

Mepen Ha4anom CTUPOBKM NOSBUTCS MEHIO BbiIOopa Moaenu n mogudukauum npubopa.

BeiGop ycTpodcTea >

BoibepuTe yTpoRCTED ANA CTUPOBKM:
MP200-220.2(4) X -

Ok OTmena

PucyHok 7.7

[lanee B OTKpbIBLLEMCS AMANOroBOM OKHE CrneayeT BbiopaTh OCTUPOBKY:
e aHanoroBbIX BxogoB 7.4.1;
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* aHanoroBbIX BbixoaoB 7.4.2.

BeiGop znemenTa >

BriGepiTe 3nemMeHT, KOTOPLIA XOTMTE OTHHCTMPOEATE:

= AHanNoroBble BXOAbI
LLEnNKHUTE Ha STOM SNEMEHTE, ECNKM XOTHTE OTHIOCTMP0BATh
3HANOroELIE BXOALI.

Mil

=] AHaNOroBLIE BEIXOAbI
Ll{enkHKTE HA STOM 3MNEMEHTE, ECMAW XOTHTE OTBIOCTHR 0BATh
fee dHaNOrogble BbIXOObI.

i OTmena

PucyHok 7.8

Ecnun B npubope 3anylieHa nporpaMMa, TO BO BPEMS IOCTUPOBKM OHa OCTaHaBIIMBaETCsl — Ha Aucnnee
npubopa otobpaxaetcs Hagnuck Mporpamma LOGIC: OcraHoBneHa.

7.4.1 lOcTupoBKa BxoaoB

|'0CTVIp0BKa aHanoroBbixX BXo40B
,D,J'Iﬂ IOCTUPOBKK BXOA0B ClieayeT:

1. B ananoroBom okHe CTUPOBKM BbiIOpaTb AHanoroBble Bxogbl. OTKPOETCS OKHO HAaCTPOWKN.
2. B okHe HacTporkn BbiOpaTb Tun gaTymka.

4. 20 mA -

4000 Cra

4. 20 b
0..10B

PucyHok 7.9

3. Bsectu napamMeTpbl NOAKITHYEHHbIX K BXOAaM OaT4YMKOB.

Hactpolika napamerpoe *

Bx04HbIE MApaMETDHI

Tun pammka: 4 30 mh -
HW¥HAA rpaHLLE Toka, MA 2
CpenHes 3HaYEHWE TOKE, MA 12
BepxHAR rpaHKua Toka, MmA 19
MocToAHHaR BpeMeny duneTpa, ((H60 cex): 1
HoruHan eHewHero pesuctopa, (45-50 COm) HE MCNoNbSYeTeA
CbpoouTe HacTp ok Brifiop kanana:  Boe wkadanwm -

Hazan OTrMena

PucyHok 7.10
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4. Ecnu Heobx0aMMO BOCCTAHOBWTL 3HAYEHUSI MO YMOMYaHMIO B NMONsiX BBOAA, TO CNeAyeT HaxaTb
COpoCcHUTbL HACTPOMKM.

5. B BbinagatoLiem MeHKO Bbl60p KaHana Bbl6paTb HOMep BXoaa And HaCTp0I7IKI/I B COOTBETCTBUN C
BBeAEHHbIMU NMNapamMeTpamMn N HaxaTtb Danee.

Bece kaHans -
Bce waHane

KanHan 1

Kanan 2

Kanan 3

Kanan 4

PucyHok 7.11

6. BbINONHUTL AanbHenLwne YKa3aHunA No YCTaHOBKE MOJ10XKeHUA NnepeMblHeK B anl60pe.

EHIMMAHKE! *

2468
o

o 00

1357

YCcTaHOBHMTE NEpeMbiuKy B NOMOMeHne:

Hazan CTMeHs

PucyHok 7.12

NMPUMEYAHUE
YcTaHoBKa nepemMblyek onuckiBaeTcs B pykosodcmee 1o aKcryamauyuu npubopa.

[i]

7. Ha locTupyemble Bxodbl NoAaTb CUrHambl C TpebyeMbIMy XapakTepuUcTMKamu.

Hictnpoeka exogos *

BLINOAHMTE CAEAVIOWME WArN;

1. MogadiTe Ha asanoroesie BXoaL Tok 5,000 MA.
2. [nA NpogomEeHHA NPOUECCE CTHP 0BKM HAXMUTE KHonky “[anee”.

Otmena

PucyHok 7.13
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8. [locne 1CcTUpoBKM NoABUTCS coobLLEHNE 06 ycrnellHoM 3aBepLieHuu. Mporpamma npuGopa 6yaeT
CHOBa 3anyLyeHa.

OWEN Logic *

® HicTHpoBKa yCNEWHD NpoBEgeHa.

PucyHok 7.14

|'OCTVIPOBKa KOHAYKTOMEeTpUu4eCKnux exonoB
,D,J'Iﬂ HOCTUPOBKM BXO40B clefyeTt:

1. B guanoroBom okHe 1oCTUpoBKK BbibpaTs KoHgykTOMeTpuyeckme Bxoabl. OTKPOETCA OKHO
HaCTPOWKMN.

2. B okHe HacTpouku BblibpaTb U3mepsieMbin curHan.

3. Baectu 3HauyeHue MNocTosiHHOW BpeMeHU punbTpa.

BriGop napamepos HOCTMPOBKK X
MapaMeTphbl OCTUPOBKK

VsMepREMBIA CUTHAN: 0,5...1000 kOM (2000...0,002 mkCw)w (i)

MocToRHHaRA Bpemet euneTpa, (0.1-60 cex): 1 @
CBpockTe NapameTpbi Kecniposats: Bxop COM1 (Kawnan 5) v @
Hasan Nanee OTtmena

PucyHok 7.15

4. Ecnu HeobxoanMo BOCCTAaHOBUTL 3HAYEHMS MO YMOMYaHUIo B NOSsiX BBOAA, TO CriedyeT HaxaTb
COpoCcUTb HACTPOMKM.

5. B Bbinagatowem meHo KOcTupoBaTtb BbibpaTb HOMepP BXoAa A5 HACTPOWKN B COOTBETCTBMM C
BBEAEHHbIMW NapameTpamu 1 HaxaTb [anee.
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6. B okHe BbibOpa NapamMeTpoB OCTUPOBKM 3aaTb TOUKM KOCTUPOBKU.

Briiop naparsepos KCTHR0BEA k4

Auanazos 5. 1000 )ls (2000003 wkCea}

Ebpochi R TOASHE B0 AT, wne -] G}
CpEIHAR TErK TR, 20w 15 I:I:l
Hrsinn Podch HETHROBEH, KD 100 G::l

Mpaanaaos 05,5 k0w (2000, 200 ksCu)

B HAR Torsl S THPO R A, ©0R | 0,75 @

CpEQHAR TORME KO TN, KOR 1.5 (EI
HAMHAR TOUKE FICTHROOKH, KOM: ] G}

PucyHok 7.16

7. K HOCTUPYyEMbIM BXOA4aM NOAKITHOYNTb CUrHarbl CONPOTUBIIEHNA C Tpe6yeMb|MV|
XapakTepucTtnkamu.
.lr_'nupnua [P *

Hunonnere IV HHISE T e

1. MOARAATS K EOHETFroRT e DR RO COTPETHENGHE & Ml
2 [One rpoooUmesE DPOUSCol ECTEDOEKH RESFRTE KHONEY “Hamee”.

Ll 1 Diraini

PucyHok 7.17

8. T[locne rocTMpoBKM NOSBUTCA cO0BLLeHne 06 ycnelHom 3aBepLueHun. Nporpamma npubopa byaet
CHOBa 3anyLieHa.

OWEN Logic et

® HicTvpoBKa YCNewWHo NpoBEfeHa.

PucyHok 7.18
7.4.2 OcTUpoBKa BbIXo4oB

[ns loCTUPOBKM BLIXOAOB CreayeT:
1. B gnanoroBom okHe OCTUPOBKM BbIOpaTe AHanoroBble BbiIxoAbl. OTKPOETCS OKHO HACTPOWKK.
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7 Pabota ¢ npubopom

2. B okHe HaCTpOIZKe Bbl6paTb TN CTUPYEeMOoro BbIXOgHOIo CUurHana:

*  [IMCKpPETHbLIN;
* AHanoroBbIi, HaMNpPsKeHue;
e AHanoroBblf, TOK.

BeiBepuTe TUMNEI 33Ka3HEX BRIXOAHEIX 3NEMEHTOR g
Ananoroeeit semog N1 AHanoroewi, HaNpAXEHWE -
Ananoroseid opon NE2 | AHanorossid, Tok -

Hazan OTmMena

PucyHok 7.19

3. |/]3MepI/ITb BENMNMYNHY NO4aHHOIO Ha BbIXO4 CUrHana. Homep BbIX0[4a yKa3aH B NpaBOM BEPXHEM
yrny OKHa. BBecTu 3HayeHune B Norne BBoAa 1 HaxaTb [Janee.

I‘GCTHFIDEKE FMAUHHUMANEHOMD ZH3YEHWNA -

Bexog AO1

War 1. Ha ewixoa nogak{o) Hanpaxedne nopAgka 1B, MemepbTe BemwmiaHy
BhIXOQHOMO CHMrHANa M BESMTE B COOTEETCTEYHLLEE None.
JinA NpoAoméeHA HAMMKMTE KHonky “[flanee”,

MamepeHHoe 3HIYEHWE: 1,05
Hazan Hanee OTtmena
PucyHok 7.20

4. AHanorumyHo NU3MEPUTb N BBECTU 3HAYEHUA 1A BCEX TUMOB CUTHaNoB.

5. Tlocne 1ocTnpoBKU NOABUTCH coobLueHne 06 yCcneLwwHoM 3aBepLueHmnn.

OWEN Logic x

@ HicTHpoBKa YCNEWHD NPpOBEAEHa.

PucyHok 7.21
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8 CmeHa uenesou nnaTgopmebl

8 CmeHa ueneBou nnatdopmbli

dyHkunss CmeHa ueneBor nnatdopmbl npedHasHadyeHa [ANs MNepeHoca MpoekTa Ha  Apyryto
mMoaudmkaumo npnbopa.

[lnsi cmeHbl LeneBor NnaTtdopMbl Creayer:

1.
2.

3.
4.

OTKpbITb MPOEKT, KOTOPLIN HYXXHO NepPeHecTn Ha Apyryto Mmoaudukauuo npudopa.

BeibpaTtb B MmeHio @ann — CmeHa ueneBou nnatdopmbl. OWEN Logic NpeanoxuT CoOXpaHnTb
NpoeKT nepes cmeHon nnatdopmebl. [lanee NosABUTCA MEHIO CO CMMCKOM AOCTYMHbIX AMsi CMEHbI
nnatopMbl MmoaudrkaLmi:

Brifop mogenn X
BeenvTte HazeaHWe npubiopa
Mpubop Bxoakl Beixoakl -
MP200-220.1.% 8 8
MP200-220.21.% ] 8
- —_ MP200-220.22(24) X 12 12
e NP200-220.23.% 12 10
I | L= ‘ MP200-220.3.X 12 10
| s = MP200-24.1.X 8 3
MP200-24.2(4).% 12 12
NP200-24.3.% 12 10
MP200-24 5% 12 14
MP200-220.5.% 12 14 -
OTtmens

PucyHok 8.1

Bbibpatb npubop, Ha koTopki ByaeT NnpousBeaeHa cMeHa nnatgopmsel. Haxatb kHonky OK.

[MpoBepuTb M BOCCTAHOBUTL Pa30pBaHHbIE CBA3M, ECNN OHW eCTb. PaboTy nporpammbl MOXHO
nposepuTb B CumynsTtope 3.5. CoxpaHuTb N3MEHEHHbI NPOEKT.

CmeHa ueneson I'IJ'IaT(bOprI nponcxoguT no crneaywmm npasunam:

3

XOMNCT aBTOMaTU4eCKM NOACTPamMBaeTCs Nog U3MeHeHe KornmyecTsa BXO0B/BbIXOAO0B;
HaCTpOEHHOE Norb30BaTeNeM pacnosioXeHne BXOAOB/BbIXOAOB ocTaeTcsd. HoBble BXoabl 1 BbIXOAb!
[06aBnATCA NOCre yxe CyLLeCTBYIOLLMX BXOA0B U BbIXOA40B UCXO4HOMO NPOEKTA;

CBS131 BXOJ0B/BbIXOAOB, Y KOTOPbIX U3MEHUIICA TUMN JAHHbIX, Pa3pbiBatOTCS;

€CN1 KONMMYeCTBO BXOO0B/BbIXOA0B YBENNYMBAETCS, HO TUM AAHHBIX MUCXOQHOro Habopa Bxogos/
BbIXOLOB HE U3MEHSIETCS, TO CBS3U OCTAlOTCS;

€CINY KONMNYECTBO BXOO0B/BbIXOA0B YMEHbLLLAETCS NO CPABHEHMIO C UCXOAHBIM, TO CBA3M
yAaneHHbIX BXOO4O0B/BbIXOA0B pa3pblBalOTCS;

ecnu B ncxogHowm nnatcopme 6binm AobaBneHbl MOAYNM pacLUMPEHUS, TO OHM NEPEHOCATCS Ha
HOBYIO NNaTtopMy, CBA3N AN HUX OCTaIOTCS;

HaCTPOWKM aHarNoroBbiX BXOAOB/BbIXO40B NEPEHOCATCS (MPU HAaNM4MKU aHarnoroBbIX BbIXOAOB Ha
npubope, Ha KOTOPLIN NAET NEpPexon);

NHTEpdEeNChl CBA3N NepeHocATcsa 6e3 M3MEHEHU;

BCE 3KpaHbl C HACTPONKaMn NEPEHOCATCA U3 OQHOM LeneBon nNnatopMbl B APYryto;

BCE NepeMeHHbIe NePEHOCATCA U3 OAHOM Leneson nnatdopmbl B APYryto.
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9 PacwupeHus

9 PacwwupeHus

PaclumpeHust ncnonb3ytotca AN CO30aHNS COXHBIX NPOEKTOB U UX MHTErpauum ¢ ApyruMu cepBrcamm
komnaHun OBEH.

Pacwwnpenns B OWEN Logic:

+ Mactep TupaxupoBaHus 9.1. C nomouibio MacTtepa TupaXmpoBaHUA MOXHO 3arpy3ntb
nporpammy B npnbop 6e3 yyactus OWEN Logic 1 3aWwuTuTb ee oT KONMPOBaHUS;

» Okcnopt yctporictea B OwenCloud 9.3. MNMo3BonsieT 3kCnopTupoBaTh KOHGUIypauuo CeTEBbIX
nepemeHHbIX Ansa onpoca B obnavyHom cepsuce OwenCloud;

» Okcnopt yctporictea B OPC 9.2. No3BonsieT 3KkcnopTUpoBaTh KOHUIypaLmio CETEBLIX
nepemeHHbIX s onpoca B Owen OPC Server.

YcTtaHOBKa pacluMpeHun
[ns ycTaHOBKM paclumpeHuii cnegyer:

1. B rnaBHOM MeH0 BblbpaTb PacwumMpeHns — YnpaBneHue pacliMpeHUsiMu.
8 OWEN Logic
Paiin  Buo MNpwSop Cepewc  PacwwpsiwA | [oMows

: D D YnpaeneHWe paciuupeHa K

PucyHok 9.1

2. B okHe PacwmpeHunsa oTMeTUTb ranoykon Heobxoammble pacluMpeHust.

%8 Pacunperus - O >

Bee YcTaHOENEHHHE ObrosneHMA

Buibpats BCE A ¥cranoeute
MacTep TMpaxupoBaHua v1.13.1
Mnarvs  cospaer w3 npoekta OWEN  Logic MacTep TupasuposanuA.  Mactep

TUPEXKWPOBEHMA - MCMONHASMBIA Gain ANA 3arpyskv CoO3AaHHOH NporpaMMel B npriop Bes
OWEN Logic. Mactep Twpaxwposasws OyaeT noaesed, eciv HeobxofuMmo NepejaTk
NporpaMMy He PacKpBIEaR =MCXOAHWKM® WK Ana oGHOBNEHWA NporpasMuMal Ha npwdope
HEKEaNMEULMPOEAHHEIM NERCOHANCM.

OPC-cepeep skcnopT v1.12.0

MnarvH 3KCNopTUPYET CeTeBLIe NepemMenHsle W3 npoekta OWEN Logic 58 OBEH COPC-cepeep.
JKCNOpT COKPATWT Bpema  HacTpodikkn OPC-cepsepa, ecnM SHEYEHWA MNEpEMEHHBIX
sanporpamMMipoBaHHore ycTpolcTea BygyT nepeaasatecA B SCADA-cucTenmy,

xcnopt yerpoictea B OwenCloud v1.13.17.15998

MnarvH cokpatwT Epema Ha pacBaenenve npwbopos B OwenCloud. [Maarus
SKCMOpPTUPYET CETeBnle nepemedHole W3 npeekta OWEN Legic 8 dopmar
napametpos ann OwenCloud (dain *json). 3atem napameTpnl AobaENAOTCA B
OwenCloud npu nomowy dyHELMK "3arpysute ks JSON',

PucyHok 9.2

3. HaxaTb kHonky YcTaHOBUTD.

4. Yepes HEKOTOPOE BpeEMS NOSBUTCS CUrHaM 00 yCrneLHo yCTaHOBKE B BUAE 3EMEHON ranoykm

HanpoTUB BblBpPaHHbIX PacLLUMPEHMiA v
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9 PacwupeHus

5. Tlocne 3akpbITns okHa PaclumpeHust nosasuTcsa ananorosoe okHo nepesanycka OWEN Logic.

Mepesanyctute OWEMN Logic >

BCTYMMNKM B CHNy HeofxoguwMo nepezamycrume OWEN Logic.

@ Bblnv NpoMzeeaeHbl MEMeHernd. Ana Toro, yTobbl MEMeHeHA
Mepesany cTHTh Cefdac?

=

PucyHok 9.3

Mocne nepesanycka OWEN Logic paclwmpeHus OygyT rotoBbl K MICMONb30BAHNIO.

NMPUMEYAHUE
Ecnu pacwmvpeHus He ycTaHaBnuBaroTcs, cnegyeTt NpoBepuTb OTKPLIT Nu nopT 8084.

[i]

YpaneHue paclumpeHun
[nsa ynaneHus paclwuvpeHuns cnegyer:

1. B rnaBHOM MeHI0 BblbpaTb PacwumMpeHns — YnpaBneHue pacliMpeHUsiMu.

2. B okHe PacwupeHus HaxaTb Ha KHOMKY X HaNpOTUB HEOHXOAMMOro pacLUMPEHUS.

T8 Pacnpenna — O >

Bee ¥cTaHOENEHHbIE ObHoeneHWA

B Bubpats Bce 4 ¥oranoenTe

+/| MacTep TMpaxupoEaHUa w1131 | X

Maarvn cospaer us npoekta OWEN Logic  wmactep Twpawuposanms. Macrep
i TMPEKWPOEAHMA - MCNONHASMBIA $ain 4R 3arpy3KM CO3aHHOW NporpaMmel B npubop
| 6es OWEN Logic. Mactep Tvpaxwvposatus GyAeT noneseH, eciv HEOGXOAMMO NEpeaaTs
NporpaMMy He PacKphiEaA «WCXOAHWKM» WAW ANA oGHOBNEHKMA NporpamMmMel Ha npnbope
| HEKEANWGMUMPOEAHHLIM NEPCOHANGH,

OPC-cepeep skcnopT v v1.12.0

Mnarve 3KCNOPTYRYET CETEELIE MepemMeHHbie W3 npoekta OWEN Logic s OBEH CPC-
CepEep.  ZKCNOPT  COKPat™MT Epemsa  HacTpodku  OPC-cepeepa, ecnd 3HadeHMs
NepemMeHHEX  3anporpaMMUpoEadHore yoTpodctea ByayT nepegasatecs B SCADA-
CHCTEMY.

xcnopT yorpoicrea B OwenCloud v v1.13.17.15998

Mnarvn cokpatur Bpema Ha gobaenenwe npubopoe B OwenCloud. Maarwe
SKEMOPTUPYET CETEBbIE nepemMeHHbls M3 npoekta OWEN Llogic 8 dopmar
napametpoe anA OwenCloud (palin *json). 3atem napameTps AoBaEnATCA B
e -

[ ' Tarat Al

PucyHok 9.4

3. erIKTOFpaMMa yAaneHna CMeHUTCA Ha NUKTorpaMmMy yCTaHOBKW.

Mocne 3akpbiTUSA OkHa PacwunpeHuns nossuTcs guanorosoe okHo nepesanycka OWEN Logic.
Mocne nepesanycka OWEN Logic yganeHHble paclumpeHuns nepectaHyT 6biTb 4OCTYNHbIMUY B
rMaBHOM MEHIO.

9.1 MacTtep TUpaxnpoBaHus

MacTep TnpaxupoBaHusi no3sonseT co3gasatb U3 npoekta OWEN Logic dann ¢ pacwmpeHuem * exe,
cogepXawum BHyTpu cebsa nporpammy. C MOMOLLBO MacTepa TUPAXKUPOBAHUSA MOXHO 3arpys3vTb
nporpammy B npunbop 6e3 yyactus OWEN Logic.

*
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9 PacwupeHus

A

[nsa cospgaHus danna mactepa TUPaXUpoBaHUA MOXHO MCMONb3oBaTh (hann ¢ knwyom. Ecnv B npubop
paHee bbina 3arpy>keHa nporpamma c Kro4oMm, To Npu 3arpy3ke nporpamm 4epes Mactep TUPaXMpoBaHuUs
OHW OOMKHbI MMETb COBMafaloLMi Kod. TOo ecTb Npy NOocneayroLlen 3anmcyu nporpaMmmMbl MacTepom
TMpaxupoBaHus 6e3 canna knioya (cpann oTcyTcTBOBan No BbileyKa3aHHOMY MyTWM UMW OLIMOOYHO Obin
BbIOpaH Opyron Kmwd), mocre 3anvcu B namsaTb npubopa Ha akpaHe npubopa BbICBETUTCHA HaAMUCH:
Mporpamma LOGIC: NoBpexaeHa.

BHUMAHUE
TupaxumposaTb Nporpammy MOXHO TOMbKO MeXAy OANHAKOBLIMU MoauduKauusmmn npubopa.

Cos3aaHue danna c Kno4Yom
[nsa cosgaHusa canna c Knyom crieqyer:

1. Bblbpatb B rnmaBHOM MeHio Pann — Co3aartb dpas € KIHYOM...

¢8 OWEN Logic
Paiin Bwun MNpwSop Cepewc  PacwwpeswR o
D Hoewiid npoekT... Ctrl+N

D CTKPEITE NPCEKT... Ctrl+C

Cosaate ¢ain c KIoYoM..

PucyHok 9.5
2. B oTKkpbIBLUEMCS ANaNOroBOM OKHe BBECTU UMs chaiina n creHepupoBaTb KoY. Krov MOXHO

N3MEHUTb HaXXaTnem KHOMKU .—l NI BPY4HYIHO.

CozgaHue dafina c knrdom >

BeemwTe vmA daidna; | PR_key

Beemwre 32-0utHoid knioy: | 38662dcd E
CoMpaHuTE CTMena
PucyHok 9.6

3. CoxpaHnuTtb davn. ®awn c Krn4YoM no yMonyaHuto coxpaHsietcs B nanky C:\Users
\[umsanone3zosamens]\[okymeHmb\Owen Logic\Keys.

Co3paaHue mactepa TUpPaXXMpoBaHUsA

Mepepn co3gaHnem macTepa TUpaXXMpPOBaHNSI PEKOMEHAYETCS CO3aaTh TEKCTOBbLIV dhann C pacluMpeHnem *
rtf ¢ onucaHvem npoekta. OnucaHue npoekTta OygeT oTobpaxaTbCsa BO Bpemsl 3anycka MacTtepa
TUPaXMpPOBaHWs Nepes 3arpy3kon nporpaMmmel B npubop.

[ns cosgaHns MacTepa TUpaKmpoBaHUA cnegyet:

184



9 PacwupeHus

1. Tepeq TMpaxupoBaHMEM MOXHO yka3aTb Ha NaHenun CBOWCTB npoekTa B norne Umsa canna c
KIroYoM dparin, xpaHsawmiics Ha K.

CEOMCTES CxEMa
= A
- = l |

w [lokymeHTt

MrA aiina c knoyam

piHa moncTa, M 334
BeicoTa xoncTa, M 270

WMima daiina c kmovom

PucyHok 9.7

2. BbibpaTb B rmaBHOM MeHto PaclwumpeHnus — Co3gaTtb MacTep TUPaXUpOBaHUS.
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9 PacwupeHus

3. OTKpoeTcH OKHO AN co3AaHusa MacTepa TMpaxnpoBaHus. ECriv K npoekTy NoAKMoYEH KIod, TO
Oynet BbiBegeHa Hagnuch Monb3oBaTenbckaa nporpaMmma 3awuiieHa knrovom! B nHom
cny4ae 6yaeT BbiBeAeHa HaaNMck YCTPOMCTBO NoaAepKUBaeT 3aliuTy Nonb3oBaTeNibCKON
nporpamMmbl, HO AN NPOoeKTa He BblOpaH dpans ¢ KNK4voM.

Co3gaHne MacTepa TUPaKMpoBaHWA | pod

MNapameTpel yoTpoRCTES
Wmna yetpoiictea:  ([P200-220.2(4). X

Bepcun eryTperrero N0 yotpoitctea: | 2.12

MapamMeTpbl KOMIATALAKM

WA koHewHoro calina:  |Replication Ltilite
MyTb K MacTepy TMPaXMpOBaHWA: | ¥kaxuTe NyTe K painy

FEAN © oNUCEHWEM anropaTaa:

Monezoparenscrkas MarpaMMa 33 LfHICHT K o LT

Cosmate

- | QDLUHEKH: 0 1, MNpeoynpexnsHun; 0

PucyHok 9.8

I'Iapameprl YCTpOﬁCTBa CYMTbIBAKOTCA U3 npm6opa N 3anonHAKTCA aBTOMaTU4ECKN.
B okHe napameTpoB KOMNUnNALunm 3anornHNTb nona:

*  Ums KoHeYyHo20 ¢halina — uMs darina mactepa TUPaXMpoBaHWsl, KOTOPbI ByaeT co3aaH;

* [lymb Kk Macmepy mupaxuposaHusi — pacnornoxeHue cosgasaemMoro ganna;

*  @alin c onucaHueM anzopumma — TEKCTOBbIV hanin ¢ onucaHuem npoekta B opmate ™.
rf.

MapamMeTphb! KOMIATALRK

MmA koHewHoro daiina; | Replication Ltilite
MyTe Kk macTepy TMpaxuposanwA: | \Users\Deskiop

Paiin ¢ onucaHmem anroputma: | Replication Utilite rif]

MoAp3oRaTEABCKAT APOTDaMME 33UIHIJEHE KTFYoM!

Cosnate

PucyHok 9.9
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9 PacwupeHus

4. Haxartb kHonky Co3aartb. B criyyae otcytcTBus owmnbok byaet cosaaH dann ¢ ykazaHHbIM
UMEHeM U paclumpeHvem *.exe. OT4eT 0 co3gaHmmn danna BblIBOOUTCH B HYXKHEN YaCTW OKHa.

- | ODLUHEKH: 0 1.1 lpeoynpexnetun; &

CospaHwe YCMNEWHD 3aBepLWUEHD.

PucyHok 9.10
M| WHdopmaumsa o

YT06bI CKPbITH UMK OTKPbLITL 06NAacTb OTOOpaXXeHNUs OTYETa, CNeayeT HaxaTb KHOMKY
npesynpexaeHnsax u olinbkax BbIBOOUTCS, ECININ OTMEYEHbI COOTBETCTBYOLLME DNaXKW.

- | & Oumtikm: 0 1 Npeaynpesenig: &
il
-
PucyHok 9.11
3anucb nporpaMmmbl B NpUOOp Yepes Mactep TUPaAXKUPOBaAHUA
[ns 3anucn nporpamMmmsbl B |'|p|/|6op yepes3 MmacTtep TUpaXXKnpoBaHUA cnenyert:
1. 3anyctuntb co3gaHHbIv doann mactepa TMPaXnMpoBaHWS.
| [ = | ReplicationUtilite CpeacTsa pakoTel € NPUACKEHUAMM - O X
[naeHan NogennTeca Ewng ¥npaeneHue 9
b I » ReplicationUtilite v O Monce: ReplicationUtilite el
Kmn . Jlata nsmenenna Tun Pasmep
7 BricTpeii goctyn
05.03.2019 17:07 MpunoxceHne 523 KB

[ ReplicationUtilite
¢@ OneDrive

[ 3ro1 komnbroTep

¥ Cemns

13nement  Beibpan 1 3nemenT: 322 Kb

PucyHok 9.12

Bo Bpems OTKpbITUA MacTepa 0To6pa3nTCca TEKCT ONUCaHNS NMPOeKTa U3 NPUKPENIEHHOIO
hanna ¢ pacwumpeHnem *.rtf. Ecnu coann He 6b1n NpuKpenneH BO BpeMs co30aHus

MacTtepa, TO onncaHne npoekTa 6y/:|,eT nyCTbIM.

m NMPUMEYAHUE
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9 PacwupeHus

2. CnepoBatb YKa3aHuaM MacTtepa TupaKmposaHus.

ozl MacTep npowmekn — O x
Jo6po noxanoeaTte E MacTep npowveky npuiopa MP200-220.2(4).%. B
MacTep npowmnekn cBHOBWT BCTROEHHOE Nporpamyce oBecnedenne npuGopa MP200- it b
220.2(4) X. Cﬁc@
Buumanue! Nocne cBHoenennA Bce HacTpokK cBPOCATCA HA 33BOACKME SHAYEHNA, LU
Danee Omaera

PucyHok 9.13

3. B pasgene Hactpouku nopra ykasbiBaetcs Homep COM-nopTa, K KOTOPOMY NOAKIHOYEH Nnpnbop.
Kak y3HaTb Homep nopTa onncaHo B pasgene Hactpoiika nopta 3.6.

o' Mactep npolmekn — n Y
Hacrpoiikm nopra. U:é'\
BriGepute HacTpolikm nopTa. e f;_,)
‘E,i'
1 - |coma v BriGpaH nopT:
MAnopTa Wms: COMS
CropocTs oBmena: 9600 Orucanve: ¥oTpoAcTED © NOCNEQOBATENEHEIM
' uHTERDeficom LUSE
i Tun: Modem Device
[nwHa cnoea ganHen: |8 e
KoHTtpone wetHocmi: | Mone
Konmyecteo cTon-Gut: | One
Appec npubopa: 16
I, MNoakmwouer PRZDDACA, V212
Hazan CmaeHa

PucyHok 9.14
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Mocne Bbl60pa nopTa B NpaBOM HWXHEM Yy 6yp,eT 0T06pa)|(aTbCF| COCTOAHME NOoAKINYeHnA K

I
npubopy. B cniyyae onbKM NoaknodeHns Bynet oTobpaxeH 3Hak ~ — M TeKCT owmbku. Mpu

|
HaBeaeHU Ha 3HakK . OT06pa3VITCFI noackaska ¢ onMcaHmem oLnBKN.

Ownbka Bo3MoXHble NPUYUHBI
Mpubop He noaknoyeH * HenpaBunbHo BbIOpaH
COM-nopr;

* He yCTaHOBIEH
opaneep USB;
* paspblB COEANHEHMS

Tpebyetca gpyron npubop | MNogkntoyeHHbIn Npubdop He
COOTBETCTBYET NPOEKTY.
HyxHo 3amennTb Npnbop B
NpoeKTe 1 co3aaTtb HOBbIN
MacTep TMpaXnpoBaHus,
nnbo NoAKno4YnTb
nogxoasawumn npmbop

Ecnu H1kakux owmbok HeT, To oTobpaXkaeTcs 3eneHas ranoyka ¢ HassaHmem npmbopa.

ot Mactep npowwmekn - O
Hacrpoikwn nopta. -3
BeiGepuTe HacTpodKK NnopTa, Fm

-

WMma nopra: | COM3 o BeiGpat nopT:
P Wias: COMS
T — | Onuecanue: YeTpolicTeo € NocneaoBaTensHLIM
’ WHTEpdeicomM LUSE
Twn:
.
NnuHa cnoea paHHe: | 8 Crayc: OK

KoHTtpone yetHocT:  Mone
KomwyecTeo cTon-GuT: | One

Appec npubopa: | 16

/' Nonkniouen PRZ00ACA, V2.12

Hasan Nanee OmaeHa

PucyHok 9.15

Ecnu cBs3b ¢ npubopom NOCTOSIHHO NpepbIBAETCS (ranovka MUraeT), To, BO3MOXHO, OpYroe
npunoxexune 3aHumaet nopT USB. 31o MmoxeT GbITh, ecnu 3anyweHa nporpamma OWEN Logic 1
B HEW HACTPOEHO MOAKIIOYEHME K ATOMY Xe MopTy. B TakoM criyyae ans sarpysku npoekta B
npubop opyroe NpunoxeHne cneayet 3akpbiTb Unun nepesectn B pexxum OFFLINE .
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9 PacwupeHus

5. Ecnu coegnHeHue cTtabunbHo, TO cnegyet HaxaTtb KHOMKY Danee.

o5 MacTep npolmekn - O
Januce NporpaMMe! B YCTpoHCTES. -3
Byaer oBHOBNEHE NONEZ0BATENLCKAA NPOrPaMIME B YCTPOACTEE, ;’G:G\

e

EHumaHue! Npu NpepblBaHMK NPOLECcta 3arpy3IkKy NpoLWWBKM (MponNagaHHe NUTaHKMA,
obpbie ceAzM W/unm gp.) npubop MmoseT neperT B HepaboTocnocobHoe cocToAHKE,
T.K. MpeiblayLian BEpPCMA NPOWKBKK DYOeT cTepTa, a HoBaA He OyOeT ycraHoBAeHa. B
cyYae HeyoaYHOoW NpoWWBKKM WaK cBoA NOBTOPMTE ee cHoBa. Mpwu NoeTopHom cboe
obpaTUTech B CEPBMCHBIA LEHTP.

e | | O

PucyHok 9.16

6. [nsa 3anucu nporpammbl B yCTPOWCTBO CriefyeT HaxaTb KHOMKy 3anucbk. Bo Bpemsi 3arpy3sku
nporpammbl Herb3s NpepbiBaTh cBsA3b K ¢ npubopom. No 3aBepLueHun 3arpysku byget
BblBEJEHO COOOLLIEHME.

MacTep TMpa#upoBaHNA >

o Jannce YCNELWHD 3B EpLUEHS.

OK

PucyHok 9.17
9.2 dkcnopt ycTtponctea B OPC

PacwwupeHue dkecnopT yctponctBa B OPC akcnoptupyeT ceTeBble nepemeHHble 13 npoekta OWEN
Logic ans ncnons3sosanus B MO Owen OPC Server.

Ons 9KCNopTa cnenyer:

1. OkcnopTtuposatb yctponcteo u3a OWEN Logic — BbibpaTh B rnaBHoOM MeHio PaclunpeHunsa —
AkcnopTt yctporctea B OPC.

PacwmwpeswA [Momowb
¥npaeneHWe pacluHpeHUAMI
SkcnopT ycTpoictea B OPC

PucyHok 9.18

MosiBMTCS OKHO NPOBOAHMKA, rae criegyeT BbIbpaTe MECTO COXpaHEHUst U UMS dharina ¢
paclmpeHuem *.dev.

2. B Owen OPC Server no6aButb y3en B AepeBo OObEKTOB.
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9 PacwupeHus

3. B KOHTEKCTHOM MeHto y3ra BblopaTtb lo6aBuTb — YcTponcTBo 13 damna. OTKpoeTcs OKHO
NPOBOAHMKA.

4. B okHe BbIGpaTh ¢hann, koTopbir 661 akcnopTuposaH n3 OWEN Logic. HaxaTb kHonKy OTKpbITh.
5. BbibpaTb npoTokon obmMeHa ¢ ycTponcTBoM. HaxaTtb BblGpaTh.
YcTponcTBo u Tern ByayT nobaBneHsbl B AepeBo OObEKTOB.
Ecnun HeobxooMmo oTpenakTupoBaTth YCTPOWCTBO, TO CeAyeT N3MEHUTL CBOMCTBA YCTPOWCTBA U TETOB.
[nsa npoBepKkn NpaBUibHOCTM HACTPOWKKM cneayeT NoakntoumTe Nnpubop K MK 1 3anyctutb pexum onpoca.
Pabota ¢ Owen OPC Server onucbiBaetcs B cnpaske k 0.

9.3 AkcnopT yctponcrtea B OwenCloud

Okcnopt ycTporictea B OwenCloud cokpaliaet Bpems gobaeneHuss npubopa, HAaCTPOEHHOro B PEXNM
Slave, B obnayHbIn cepsuc komnanum OBEH.

Pabota ¢ OwenCloud TpebyeT nogkntoydeHMs creuunanbHOro yCTpOMCTBa, Wwni3a, k npubopy. Byoem
cunUTaTh, YTO LUMO3 YXXE HACTPOEH WM MOAKIYEH K Npubopy, HAacCTPOMKM npuBedeHbl B Pykosodcmee o
3Kcrlyamayuu Ha LWto3.

[nsa akcnopta koHdurypaumm napametpoB Modbus npubopa crnenyer:

1. CosgaTb NpOEKT C HacTporkamu B pexunme Slave n ceTeBbIMU NEPEMEHHBbIMU.

2. BblbpaTb B rmaBHOM MeHo PacwmpeHnuss — 3kcnopt ycTponcTea B OwenCloud.

3. B oTKpbIBLLEMCS MEHIO BbIOpaTh pacnonoxeHue un 3agatb nmsa ganna B popmare *json.
JanbHelwne genctens TpebytoT Hanmumsa nuyHoro kabuHeta B OwenCloud.

Mocne Bxoga B NNYHbIV KAOUHET crieqyer:

1. Haxatb Ha KHOrnKy

3 == lo6aBuTE NpuGop
2. Ha OTKPbIBLLENCA CTpaHMLE HaXXaTb KHOMKY
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9 Paclumpenns

3. B nosiBuBLIEMCHA MeHI0 crieayeT 3agaTte MaenTudmkatop — IMEI/3aBogckol HOMep ceTeBoro
wnto3a (ykasaH Ha kopnyce wro3a). B Beinagatowem cnucke Tun npubopa BeibpaTh
MpowusBonbHbIM Nnpu6op Modbus. Beectn agpec npubopa, kotopbiii 6bin 3agaH B8 OWEN Logic.
3anonHuTb ocTanbHble Nons. [lanee cnegyeT HaxaTb KHOMKY [lo6aBUTb.

[lobaeneHwe nprbopa

BeeauTe Kakoe-nMEo U3 CNegyroLLay SHAUSHMIA:
33B0AcKoiA Homep npubopa, IMEl wnoza, MAC-agpec

Twn npubopa*

Appec B ceTn® 2-balToBoe AeCATEPWYHOE YWMONO
SaBofCcKOA HOMEP Llenoe, He Bonee 17 ZHaKOE
HazBaHwe npwbopa* He Bonee 64 CMMBONOE
KaTeropun w
Yacoeoid noac* GMTx0:00 b

BpemA Ha cTpaHwue npybopa BYAeT CMelLATECR B
23BMCUMOCTIA OT YaCoBOMo NOACA.

OTMEHNTE JAobaeKTe

PucyHok 9.19
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9 PacwupeHus

4. Ha Bknagke O6wee/O6wWme HaCTPOMKM yKka3aTb CKOPOCTb onpoca u HacTponkn COM-nopta
npubopa B cooTBeTcTBMM C HacTporkammn B OWEN Logic. Haxatb kHonky CoxpaHuTb Ans
NPUMEHEHUS HOBbIX HACTPOEK.

YacoBsoii nosc* GMT+3:00 ~

BpemA Ha cTpaHuue npmﬁopa '5}",L'I,ET CMELLATECA B 23BNCMMOCTI OT YaCOEDOMD NOACI.

Bpems xpaHeHWA apxuea™ 90 AHel

He Bonee 90 aHeid

"OnepaTUBHLIA" Nnepuog onpoca® 10 ceK

MHTEpEaN ONpoCca ONepaTUEHLIX NapaMeTpoe

"KoHpurypauWoHHbIA" nepuop onpoca*® 10 ceK

MHTEpBaNn onpoca KOHGUIypPaLMOHHBIX N3paMETPOE

"YnpaenAlWMWA" neprog onpoca® 10 ceK

WHTEpBaN oNpoca YNpaenAeMsIX NapaMeTpoe

Mepwrog OTCYTCTEBMA AAHHBIX™ 300 ceK

3HaYeHWe JOMKHO BbITh BONbLIE MUHUMANBHOMO WMHTEpEana onpoca NapaMeTpoe

CropocTe COM-nopta* 115200

PucyHok 9.20

5. B nosiBMBLUENCS CTPaHULE HaxkaTb KHOMKy HacTponkn napameTpoB. HaxaTb Ha BbiNagatoLmmn
cnucok UmnopTupoBaThb 1 BbibpaTh BapnaHT 3arpy3uTtb us JSON. B oTKpbIBLLEMCSH MEHIO
BblIOpaThb paHee co3faHHbIN dhain B hopmMaTe *,json n HaxaTb 3arpy3nTb napamMmeTpbl.

YnpaeneHue npubopom: NP200-220.4.2.0 i

Oowme gaHHble  HacTpoliky coOuimiid  [gElaye e e Ia Ry eE TN olel]

<5 JxCnopT B JSON i OuncTvTs Bee napameTpsl VIMMOPTUPOEATE... = HacTpoikw flf

Napamerp 3arpy=nTe 13 JSON & Kuma  Appec Eavnmnua | dopmat = 0
1N perncTpa MEMEpPeHUA AaHHbIX

R e A

- Be napavetpsl + 3arpysuTe Uz Codesys v.2.3 &

PucyHok 9.21

6. Modbus nepemeHHble npnbopa 6yayT nobasneHsbl B OwenCloud.
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10 CoyeTaHus knasuLl

10 CoyeTaHuAa KNnasuLl

CoueTaHue KnaBuLl ‘ DencTBue
MeHio/Pann
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 Mevatb
Ctrl + Shift + C OTKpPbITb MEHEeXXep KOMMNOHEHTOB
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

Dencteue

Mepexoa mexay BKNagkamum

Tab + —

Tab + «

Mepexoa mexay BKagkamm
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11 Mpunmepbl 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 NOMELLEHUsIX U Kopupgopax SJ'IeKTpI/ILIeCKVIIZ CBET HYXeH orpaHun4yeHHoe BpeM4. Mocne
BKITIOYEHNA OCBeLlleHNA, ero Hepengko 3a0bIBAlOT OTKIHOYUTb, YTO npuBOONT K WU3NULLHEMY pacxony
ONEeKTPO3IHEPIrnn.

3afava — CBeT [JOIKeH BKMoYaTbCs Ha 3afaHHbl MHTepBan BPeMEHWU, Hanpumep, y BXOZHOW OBEpU B
KBapTMpPY, N0 CrieaytoLemMy anroputmy:

1. Mepen BXxoaHoW ABepblo ycTaHaBNMBaloTCA AaTynk ocselleHns (F1) u KHonka BknoYeHWsl cBeTa
TAVMEP (SB1).

2. Ecnu HepgocTaToOuHO €CTECTBEHHONO OCBELLEHUS, TO CBETUMNBHUK AOMKEH BKNHOYaTHCA
KpaTkoBpeMeHHbIM HaxaTtuem kHonku TAUMMEP Ha ogHy MUHYTY — AOCTaTOYHO, YTOBbI HANTH
3aMOYHYO0 CKBaXXWMHY U KITFOYOM OTKPbITb ABEPD.

3. Ecnu yaepxuatb kHonky TAMMEP B TedeHne 2 CeKyHA, TO CBETUMbHUK AOIMKEH BKITIOHATLCA Ha
TPU MUHYTbI HE3aBUCUMO OT BHELLHEro oceelleHnsa — Ll,aHHI:IVI pPeXum Moxet I'IOTpe6OBaTbCF| npu
ybopke kopugopa.

4. CBeTWUNbHWK OMKEH YNPaBnAaTbCA KOMaHAaMM OT BHELLHWUX YNPaBsoLWwux YCTPONCTB UNn C
nomoLubto Bkrtodatens CBET (SA1), BHe 3aBUCMMOCTHY OT BHELLHErO OCBeLLeHUS. [JaHHbIA pexum
ynobeH BO Bpems npvemMa rocten unm Ansa AanbHenwen asToMaTusaunm KBapTupbl B paMkax
CUCTEMbBI KYMHBbIA JOMY.

5. CBETUNbHUK OOMKEH BKNIOYATLCS TOMNbKO B Be4vyepHee N HoOYHOE BpeMA.

Bbi6op nporpammupyemoro npubéopa

Ons peanusaumMn [aHHOM 3ajadyu Yy ynpasnstowero npubopa 3adencTBYOTCA BCTPOEHHbIE 4achl
peanbHOro BpEMeEHW, Tpy BXxoda M oauH Bbixod. [daHHbIN doyHKUMoHan obecnevmBatoT Npubopbl U3 cepum
MP110, nmetowmne nocneaHtoto 6ykey «4Y» B 0603Ha4YeHUU.

Ons peanusauum cuctemMbl Ha oOcHoBe nporpammupyemoro pene [1P110-24.8[0.4P-4 mMoxHO
BOCMOMb30BaTbCA CXEMOW Ha UIMMCTPaLIMM HUXKE.
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11 MpumMepbl NPOEKTOB

Mporpammupyemoe pene
HUcToYHKMK
1 nP110-24.80,.4P-T NUTaHUA
it 12| 18 M Q1|13 8 G2
«TAVIMEP=»
sB1 111 5/52 \_ — (14| HL1 | Vi
+———10| I7 Q1 [15—X)—t
9| 16 = [T Q2 |16
8| 15 gl — |17
7] 14 = Q2|18
6| 13 % M Q3|19
& 51 12 = \_ — 120
NcTOoYHMK 1 -
TaHws | <CBET 4 | S/S1 Q3 |21
3| 1 M Q4 122
Gl ¢ 2 |+248 \_ — |23
24 B
—& +— 1] 0B Q4 |24

PucyHok 11.1

*  SA1 — nepekntoyarens OFF-ON;
+ SB1 — kHonka 6e3 cdumkcaumm OFF-ON;
 HL1 — cBetoBas namna.

Co3paHue nporpaMmmbl
OnekTpuyeckas cxema ong ynpasnsoLen nporpaMmmMbl MOXET UMETb BUA;:
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11 Mpunmepbl NpoeKTOB

+on D3 (bopmupoBaTens ]
= D1 D2 HNWﬂbCE]
—‘f—ﬂm 1 } & ' TP
Y Q
SB1 @ TvmHAT
«TAMMEP»
o)
_‘J’_‘ D4 (popmmposarens
0epXK) D5 (chopnmposarent
: TON UMIMyNbCa) D6
Q Nl ] 71 N
SAT 2¢T ) (W) \_Pm
«CBET» i 3SMHHT |_
S
— D7 .

Bpems W aHN Hesenu | &
A BKN. padoTbl asTomara || TH| CLOCK a1
= WEEK [Q ()
pems BbIKNIoYeHnA || T)
aBToMara
L -

PucyHok 11.2

Bbixog Q2 uvcnonb3yeTcsl Kak KOHTPOMbHBLIM ANs MPOBEPKM (DYHKLMOHUPOBAHUST JIOTMYECKOW 4acTu
(3nemeHToB D1-D6). Bbixog Q1 ABNSETCS OCHOBHLIM U MOXET BKIMIOYUTHCS TOMNBKO B 3aJaHHbIE TaklMepoM
D7 vHTepBanbl BpeMeHU B criydae cobniogeHnst normdeckmx ycrnosuii, obecneuynBaemMbix anemeHtamy D1—

D6.

Onuncanune paGOTbI CXEeMbl:

1.

Ecnu kpaTkoBpeMeHHO (MeHee 2 ¢) HaxaTb Ha kHornky TAMMEP (SB1), nornueckas «1»
nocTynaeT Ha BXop, Nnornyeckoro anemeHta M (D2). Tak kak Ha BTopoM Bxoge D2 Takxe
NpUCYTCTBYET nornyeckas «1», Ha Bbixoge D2 nosiBuTcs nornyeckas «1», kotopasi 3anyctut
dopmupoBaTens nmnynsca (D3) anutenbHOCTBO 1 MUH. [aHHbI uMNynbe Yepes anemeHT UJTA
(D6) noctynuT Ha Bbixoa Q2.

KoHTakTbl gaTunka F1 3aMbIKatoT Lienb TONbKO B Cy4ae Hann4yns eCTECTBEHHOMO OCBELLEHUS —
Torga normnyeckas «1» Ha Bxoge D1 npeobpasyetca B normveckuii «0» Ha BbIxode U NOCTynaeT Ha
BX0of normnyeckoro anemeHTa M (D2), uto 6nokupyert ero paboty. B gaHHOM criyyae HaxaTue
kHonkn TAMMEP He BkntounT Bbixog Q2.

Ecnu yoepxueatb kHonky TAMMEP Gonee 2 ¢, Ha Bbixoae 6noka D4 nosiButcs normyeckas «1»,
KoTopas 3anycTut popmmupoBarens umnynsca (D5) anutensHoCTbo 3 MUHYTBI. JaHHbIN UMNYNbC
yepes anemeHT UJTN (D6) nocTynuT Ha Bbixoad Q2 (MHTepBan AenNCTBUS UMMYIbCca He 3aBUCUT OT
cocTosiHus gatynka F1).

Ecnu tymbnep CBET (SA1) BkntoyeH, To normdeckas «1» yepes anemeHt UJTN (D6) nocTtynuT Ha
Bbixod Q2 (Ha Bpemsi BkntoveHus Tymbrnepa CBET SA1).

Ecnu Ha BTOpOI BXOA norudeckoro anemeHTa M (D8) noctynaet nornyeckas «1» (o1 Tanmepa
peanbHoro BpeMmeHn D7) BMecTe ¢ curHanom nornyeckon «1» ¢ Beixoga anementa UIMN (D6), Ha
Bbixode Q1 nosiBuTCS nornyeckas «1» (BoixogHoe pene Q1 BknounTcs).

Xonct npoekta B OWEN Logic 6yaet nmetsb Bua;
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60c| T OR }‘ OR I
S ' TONT | ¢ }_m Q3 ‘

_‘ AND
12 I Q _
) . TP2 . CLOCKW1
SN 2c| Ton
I Q ——16:50:—| Th Q

. . 3m| T ——10:50:— Tl

9]

Croiictea CLOCK WEEK A x

=2l
~ [lapamerps
[rv Hepenn MH; Br: Cp: YT M7 Cé
[ata u BpemMa BKAKYEHWA - 16:50-
Oata v epemA BoiknioyetmA —— 10:50-
~ [lpouee

KommeHTapii

Orm Heaem

PucyHok 11.3

11.2 ABTOMaTU4YeCcKoe ynpaBreHne 3N1eKTPOMOTOPOM MeLlarnku

Ons npou3BoacTBa NULLEBLIX MPOAYKTOB 4YacTo TpebyeTcsi nepemelunBaTb KOMMOHEHTbI (Hanpumep,
MOITOKO UK CIMBKM Ha MOMOYHOW hbepMe) B TeHeHe onpeaeneHHOro BpeMeHN.

3apava obecneunTb paboTy yCTaHOBKM AN NepeMelLnMBaHns Nno crieqytollemy anroputmy:

1. B cucteme gomkHbl ObITh ABa pexnma paboTbl: ABToMaTu4eckum n Py4yHom, nepekniovaembix
Tymbnepom PEXKUM (SA1).

2. B aBTOMaTu4ecKoM pexmnme 3reKTPOMOTOP OOSMKEH BKIHOHYATLCA U OTKMOYATLCS HaXaTUEM
kHorku MYCK (SB1) uepes 3agaHHble nHTepBarnsl Bpemenu (15 ¢ — BkntoveH, 10 ¢ — OTKIIOYEH).
YcTaHoBKa A0MmKHa OTKIYATbCA Yepes HTEPBan B 5 MUHYT UM C MOMOLLbIO kHomku CTOMM
(SB2).

3. B py4yHOM pexvime 3nekTpomMoTop AOMMKEH YNpaBnaTbCsa KHonkamu (6e3 BpeMeHHbIX MHTepBanos
OTKITHOYEHNS).

4. B crnyyae neperpysku anekTpomMoTopa (Ha KOTOPOM yCTaHaBMNMBAETCA COOTBETCTBYOLLMIA AaTUMK
— F1) yctaHoBKa gomkHa aBTOMaTUYECKM OTKMIYaTbCs C uHAMKaumen pexuma HemcnpaBHocTb
namnoi HL1 v 3ByKOBbIM NPEPLIBUCTLIM CUrHAMNOM (MHTEpBan NoBTOPEHNS 3BYKOBOMO CUrHarna —
3c).

3BYKOBOW cuMrHan gormkeH otTknoyatbes kHonkor CBPOC (SB3).

C nomoupsto kHonku KOHTPOIJb (SB4) gomkHa NpoBepATLCA MCNPaBHOCTb 31EMEHTOB
curHanmsauum — pabota namnbsl U 3ByKOBOTO CUrHana.

Bbi6op nporpammupyemMoro npubopa

Ona peanu3aumvM OaHHOW 3ajadv ynpaensiowmi npubop AOMmMKeH MMEeTb LWecCTb BXOAoB (MO uucny
YMpaBnsioLLmMX CUrHaNoOB) U TpU BbIXOAA, 4To obecneynBaet nobdas mogens npnbopa m3 cepun MNP 110.

Ona peanusaumm cuctembl Ha OCHOBe nporpammupyemoro pene [MP110-24.8[0.4P  mMoXHO
BOCMOSb30BaTbCSA CXEMOWA:
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Ins BxmiosaTens SAT:
BKIl — asromamvseckii

PEXHM
OTKN— ot pekmm

WeTouHuK
NUTaHUA

G1 +&

Mporpammupyemoe pene

24B
—5

UcTouHmk
«KOHTPONb» SB4 nP110-24.80.4P NATAHURA
# 12| 18 I E = G2
CBPOC» 583 [ S/52 \_ — [14] [ M Userp
o =y
Fi 10} 17 Q1 [15 Ot
o 9[ 16 . [102]16/-
8115 g\_ — T HA1
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TIVCKs B 6118 2 [-®1
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PucyHok 11.4

PucyHok 11.5

OnekTpuyeckan cxema noakmntoyeHusa: SA1 — nepeknodatens OFF-ON, SB1- SB4 — «kHonku 6e3
dpukcauun OFF-ON, M1 — anektpomoTop, HA1 — 3BoHOK, HL1 — uHaukaTtopHasa namna.

Pa6oty nporpammbl npubopa MOXHO NPeacTaBuTb B BUAE LeNen CXembl, NPUBEOEHHON HUXKe (BbIXoabl
Q1-Q3 cooTBETCTBYIOT ABYM KOHTaKTaMm KneMmHuka nporpammupyemoro pene NP110-24.8[.4P).
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PucyHok 11.6
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11 MpumMepbl NPOEKTOB

OnuncaHue paboTbl cxembl

Llenb Bxopa 12 (BkntoyeHue yctaHOBKM): B criydyae Haxatus kHonku MYCK (SB1) Ha Bxope S (D1)
nosiBnsieTcs nornveckas «1» — Ha Bbixoge RS-tpurrepa D1 yctaHoBuUTCS nornveckas «1». [JaHHbI curHan
nocTynaeT Aanblue B 3aBUCMMOCTU OT COCTOSAHMS BKtodaTens SA1:

* ecnu koHTakTbl SA1 (PEXXUM — Py4HoW) pasomKHYTbI, nornyeckas «1» npoxoauT Yyepes
anemeHTbl D8, D9 1 noctynaeT Ha Bbixog Q1 (KOHTakTaMu BbIXOQHOMO perne BKHUYNTCA
anekTpomoTop M1);

+ ecnu koHTakTbl SA1 (PEXXUM — ABTOMaTU4YECKUI) 3aMKHYThI, Tornyeckast «1» npoxoauT TONbKO
yepes anemeHT D3 ansa 3anycka pabotbl 6riokos D4, D5.

Llenb Bxoma I3 (oTkntoyeHue yctaHOBKM): npwu Haxatuu kHomnku CTOIM (SB2) wnu cpabatbiBaHum
natyuka F1 Ha Bxoge R (D1) nosiBnaetcsa norndeckas «1» — Ha Bbixoge RS-tpurrepa (D1) ycraHoButcs
norndeckun «0» (BknoyeHne Bbixoga Q1 6rnoknpyercs).

Llenb Bxopa 11 (choopMmupoBaHue nHTepBanoB paboThl 3fieKTpomMoTopa): ecnv Tpurrep D1 BktoveH 1
KoHTakTbl BkMtovatens SA1 (PEXXUM — ABTomaTu4eCcKum) 3aMKHYThI:

* curHan norudeckon «1» ot SA1 npoxogut Yepes anemeHT D3 1 noctynaet Ha D4 (popmumpoBarens
umnyrnbca ¢ 3agepXkon 5 MuH). JaHHbIn Mnynsc, npoxoas vYepes anemeHt UMK (D2), noctynut
Ha Bxog R Tpurrepa D1, n yctaHOBKa OTKMOUYUTCS;

* curHan nornyeckon «1» c Bbixoga D3 noctynaet Ha D5 — reHepaTop MMMYNbLCOB C MapaMeTpamMu:
nornyeckas «1» — 15 ¢, nornyeckuin «0» — 10 c. JaHHble MMNYNbChI C BbIXOAA reHepartopa
npoxoaat yepes anemeHT LI (D8) n noctynatoT Ha Bbixod Q1 Ansa ynpasneHus paboton
anektpomoTopa M1;

+ Ecnu koHTakThl BkNtovatens SA1 (PEXXUM — Py4yHoW) pasomMKHYTbI, TO nornyeckmin anemeHT D3
3abnoknpoBaH, 1 curHan c Bbixoga Tpurrepa D1 yepes anemeHT D6 cpady nocTynaeT Ha Bbixog Q1,
T. €. B J@HHOM pEeXUMe COCTOsIHME BbIXOA4a Tpurrepa ynpasnsiet paboTon anekrpomortopa M1.

Llenb Bxopaa 16 (BknioYyeHne 3ByKOBOM CUrHanusaumm): B criyyae cpabatbiBaHusa aardvka F1 Ha Bxoge
S (D9) nosiensietcsa nornyeckas «1» — Ha Beixoge RS-tpurrepa D9 yctaHoBUTCA norudeckas «1», kotopas
BkrtovaeT reHepatop D10 ¢ napameTtpamu: nornyeckas «1» — 3 c, normyeckmn «0» — 3 c. [daHHble
UMNynbCbl NpoxodsaT Yepes anemeHT UJTA (D12) n noctynatoT Ha Bbixod Q2 gns ynpaeneHust paboTon
3BoHKa HA1.

Llenb Bxoaa |7 (oTknroyeHne 3BYKOBOW CUrHanusauumu): B cnydae Haxatus kHonkn CBPOC (SB3) Ha
Bxoge R (D9) nosiBnsaetcsa norumdeckast «1» — Ha Bbixoge RS-Tpurrepa yctaHoButcs norumdeckun «0», n
reHepatop D10 oTkntoyaeTcs.

Llenb Bxoaa I8 (koHTponb paboTbl namnbl M 3BYKOBOWM CUrHanmu3auum): npyu HaxaTonW KHOMKe
KOHTPOI1b (SB4) nornyeckas «1» yepes anemeHT UM (D11) noctynaet Ha BkntoyeHue Bbixoda Q3 —
namna HL1 Bkntountca. Ecnv KoHTakThl gatymka F1 3aMkHyTbI, To Bbixog Q3 Bkntovaetcs. Mpu HaxaTomn
kHonke KOHTPOIb (SB4) nornyeckas «1» yepes anemeHT UJTN (D12) noctynaeT Ha BKMoYeHWe Bbixoaa
Q2, n 3BoHOK HA1 BkntounTCS.

Xonct npoekta B OWEN Logic 6ygeT nmeTb BUA:
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11 Mpunmepbl NpoeKTOB
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PucyHok 11.7
III NMPUMEYAHUE

1. OcrTaBLumecs cBOGOAHbIE ABa BXOAA U OAMH BbIXOA MOXHO UCMONb30BaTh ANS BBEAEHUS
[ONONMHUTENBHbIX PYHKLMA. Hanpumep, nepekntovaTtb YeTblpe pa3HbIX MHTepBana
ANMUTENBLHOCTU aBTOMATMUYECKOM paboThbl 3NEKTPOMOTOPA N U3MEHSITL Aipyrve paboyne
napameTpbl yCTaHOBKM.

2. TexHonormnyeckui LMK paboTbl yCTAHOBKN MOXHO cAenatb NOMHOCTbI0 aBTOMAaTUYECKUM,
€Cnn cxemy JOMOMHUTb UHKPEMEHTHbIM c4eT4nkoMm (CT), BbIXOOHBIM CUTHANIOM KOTOPOTrO
MOXHO BbIkntovaThb Tpurrep D1.

11.3 BbiBOA4 3HaYeHUs1 NepeMeHHOWN Ha 3KpaH

3apava — Ha npubope C NOAKIIOYEHHBLIM K HEMY MO MHTEPCENCY CBSA3M MOZyni BBoAa Heobxognmo
cunTaTb 3HAYEeHUS Ha Bxogax 1 n 2 Mogyns v BbIBECTU UX HA gucnnen npudopa.

[ns paspaboTku NnporpaMmmel criegyeT:
1. Cospgatb HoBbIN NpoekT B OWEN Logic.

2. TlogkniounTb WabnoH ceTeBOro yCcTpomcTea B NPoeKT. [Ins aToro cneayer 3anycTuTe MeHeaxep
KOMMOHEHTOB ¥ OTCOPTUPOBAaTb KOMMNOHEHTHLI NO kaTeropun LLlabnoHbl ceTeBbIX ycTponcTB. A3
creHepupoBaHHoro crnucka Boeibpate MB110—-8A 1 HaxxaTMeM Ha KHOMKy 3arpy3uTb B MPOEKT
ckayaTb LabroH.

¥ Menemxep komnorerTos — [m] x
Onnaiin 62sa | BaSmvotexa
~
(Y] 3amysumosnpoekt | |E 3arpysuTs & Gubnmoteky Momcrc x MB110-8A
Komniorerme! O Vs Onvcarie BnnvuoTeka | Mpoext - m Data cosaarus; 10 asrycTa 20181
Uats i -
laBome1 ceTesEiX yCTpOICTS O @ wmetio2a v v Dara wameresns: 10 asrycra 20181
Kareropua a MB110-2AC v [
lsBinome! ceTessx yoTpo. 18 (] MB110-8A v v
3 Wmn Apec
O MB110-8AC 4 v nepemertion TN arHex perucTpa KormerTapui
fiim} MBT10-8X hd v dapl Lenouacnentios 0 MonoseHvie NECATAMHO ToMKI ANA BX0Aa 1(sHay . dp)
] MB110-16X v v dp2 Llenowncnenros 3 TlonoxXeH¥e ASCATHHHOM Touky ANA BX0Aa 2(skad. dp)
O MB110-32 v v dp3 Lenowicreros 12 Tonoxenwe aecATHoi Toukw An Bx01a Hswas. dp)
O MK110-4X 4X v v dpd Lenowicnerros 18 Tonoxenve aecAmnoi Toukw AnA Sx0aa 4(snay. do)
] MKT10-8X 4% v v dp5 Lnowrcrermoe 2 TNonoxewvie pecama-soil Touk AnA Bxosa S{aa. dp)
0 MUTI08Y v - - dp6 Lenowrcaerioe 30 TNonoxervie pecamsrioit Touu ane oxosa Blarias. dp)
dp7 Lenowreneros 3% Tonoxenie necaTHOR Touky An Bx08a 7(shau. dp) v
PesyneTar onepawi Ounbon 0 [ Yenewso swnonveno: 0 T

PucyHok 11.8

3. B okHe HacTpoek npuGopa NoAKMUYNTbL 3TOT LIAGIOH .
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11 MpumMepbl NPOEKTOB

© N oo

1.

Mocne pobasneHus wabnoHa ceTeBOro yCTporcTea B Tabnuue nepeMeHHbIX CrieayeT YyTOYHUTb
UMEHa 1 TUMbl MePEMEHHBIX, KOTOpble NNaHMpyeTcs BbiIBOAWTb Ha akpaH (lzm_fl1 v lzm_f12). 3To
TemnepaTypbl, U3BMepeHHble MoAyrneM, U nepeaasaemble B npubop no npotokony Modbus.

[MepeMeHHbIe MEIOT TUN C NNaBaloLLel 3ansTown.

MB110-84, 16

Wran

lzm_fl1
lzm_fl2
lzm_fl3
lzm_fl4
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lzm_fl&
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lzm_fl8
< He Beifipara >

Twun nepemeHHoit

C nnasatowe. ..
C nnaeatwe...
C nnaeatwe...
C nnaeawowe...
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C nnaeatowe. ..
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Bynesckoe

-
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MepenTn B MEHemKep 3KPaHOB.

PucyHok 11.9

[1BOMHBIM HaxxaTnem no 3KpaHy OTKPbITb peaaKTOp 3KPaHOB.

M3 bubnmnoTtekn kKomnoHeHToB f006aBuTL anemeHT BBoa/BbiBoA (int/float).

OTKpbITb CBOMCTBA 3IeMEHTa U yKasaTb TUN nepemeHHon — BelwecTtBeHHbIN. 3aTeM B CTpoke

I'IepemeHHa;l HaXaTb Ha KHOMKY «...».

8 OWEN Lagic - u] X
®ailn  Bug MpuSop Cepewc Pacwwpenmn  [Nomows
D006 - LD
f Cxeva® | 3xpan "3xpan 17 % | BuBnuoTexa KommoreHTos e x
]
% O, ® 0 - vt &
]
é 2NEeMeHTbl YyNpaBneH1a i
3 -
= [F===7 MeTka
-
CeolicTea Beoa/aeson (intffloat) 1
+ O O , O f (int/ficat)
221 |
=] [EETEE zm_fl4 [22] A
Tun nepemerHoi BeuwecTeenHesii
3nakos 3
Mocne sanaToR 1
TexeT mo v
MNepemetnan
MNepemertan AnA oToBpaxeHnn

Pb: 0% MNepem.. 0% ‘CI’H’\SY 13%

n3y: 1%

| 03v:8% | i Mpwsopre nomenonerr | 4, COM3

PucyHok 11.10

B Tabnuue nepemeHHbIX BbiOpaTh nepemeHHyto Izm1 Ha Bknagke RS-485, Cnot1.

B none 3HakoB B CBOMCTBaXxX afemMeHTa ykasaTb HeobxoamMmMoe KOnNn4ecTBO 3HAKOB Ans BbIBOAA
3HayeHus BblbpaHHON nepemeHHol. B none Mocne 3ansaTon ykasatb KONMYeCTBO OPO6HbLIX
pa3psigoB. B none [inuHa yka3satb obLiee Konm4ecTBO 3HaKoB anemeHTa. B none TekcT ao

HabpaTb T1 1 nocTaBuTb NpoGen ANs OTAeNeHUs 3Ha4YeHUs oT TekcTa

B none Pegaktupyemo noctaeuTb HeT, Tak kak MeHsTb M3MepeHHble Ha Mogyrne 3HaYeHus
TemnepaTyp Hemnb3sl.
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11 Mpunmepbl NpoeKTOB

12. Ha stom HacTpoiika ogHoro anemeHTa Beoa/BbiBop (int/float) saBeplieHa. [ina ynpoweHuns
AanbHenwen paboTel criegyeT CKONMpPoBaTh ANIEMEHT CO BCEMU HACTPOMKaMM, HaXKaB Ha Hero

MKM v BbiGpaB B kKOHTEKCTHOM MeHi0 KonupoBaTtb (Mnu cnegyeT BOCMNONb30BaTbCs CoOveTaHMEM
knasuw Ctrl + C).

8 OWEN Logic - m] X
Paiin Ban  [Mpubop Cepenc  Pacwwperws  [Nomows
; = o
OOEE 06 ~ ~ 4949
g CxeMa® | 3kpaH "Ixpan 1" ® | BWBAMOTEKE KOMMOHEHTOS B x
a
] . - e |1
é ©, o7 ®, 100%  ~ Sx il &
5 JnemMeHTbl yNpasneHna il
% -
g | e Memca
-
B o i
T 1 + 0 0 , 0 E Ceoiictea Beoa/eesoa (int/float)2
==la
=21
B ~ Imanason -~
+ KomTpons Ia
T 2 O O EHl O Makcumyn 65535
MuHamym 0
v  Koopmmiams ©
Dma
MaKcumaneHan AnnHa anemeHTa
#6:0% | Nepew:0% [JPcnnavinas | nmavirn | oaviex

1. Mpubop He nomknioyen 5.COM3 |

PucyHok 11.11

13. BcTaBuTb CKOMMPOBAHHbLIV 3fIEMEHT NOBEPX CyLlecTBytoLLero, Haxxas [MKM Ha skpaH 1 BbiOpaB B
KOHTEKCTHOM MeHto BeTaBuTb (MNn BoCcnonb30oBaTbcsa codeTaHuem knasuw Ctrl + V).

14. Ha BCTaBnNeHHOM 3nieMeHTe U3MEHUTb NepemeHHyto Ha lzm_fl2 1 3ameHnTL TEKCTOBLIN BMNOK Ha
T2. MNporpamma roToBa K 3arpy3ke B npubop.

11.4 3apaHne ycTaBOK TaMepoOB C 3KpaHa

3agauya — Heobxoammo ynpaenaTe 3agepxkammu Ob Blink (reHepaTop npsAMOYronbHbIX MMMNYNbCoB) n TP
(MMNynbC BKMIOYEHWUs1 3aaHHOM LNMTENbHOCTU) C Aaucnnes npubopa. MNpegycMoTpeTb BO3MOXHOCTb
npeobpasoBaHusl 3aJepXKeK B MWINUCEKYHAbI, CEKyHAbl WNM 4Yacbl. [dononHuTenbHo Heobxogumo
oTobpaxatb 3afaHHyto yctaBky OB Ha ancnnee npubopa.

[ns peanvsauuun 3agaym obin Beibpan MP200.

XoncTt NpoeKTa C 3neMeHTaMn npnuBeaeH Ha nnircTpaunn H1Xxe.
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11 MpumMepbl NPOEKTOB

11 BLINK1 r Q1
— RTRIG L| Q
1 Ql-. oc| Th
S . . oc|Tl [
12 Q2
I RTRIG2 L TON1 T_
—1 . . oc|Ton —
13 |- —~ Q3
S ONUTeNbHOCTL OTKI. COCTORHNA BMC —
— t_off blink >4 [ Write to FB -
14 | — «| TOFLOAT — — Q4
L x DIV |- —x— t_off_blink_s_f|
S - DIV s t_off_blink_s | [ 1000 b —
ﬂn“TeﬂbHOCTb OTKN. COCTOAHWUA B C.
15 |- [INWTeNLHOCTL BKN. COCTORHMSA B MC ~ Q5
t_on_blink —_— —x— Write to FB ‘
— 1 | . «| TOFLOAT | DI I—
- x t_on_blink_s_f
16 : DIV t_on_blink_s 1000 6
B R T L ey 18
ﬂn“TeﬂbHOC’Tb BKIN. COCTOAHMA B C.
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17 L R s - Q7
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SEEE { o]
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18 |- - Q8
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PucyHok 11.12 — Cxema anroputma

@b Blink (reHepaTop NpsAMOYronbHbIX MMMYbCOoB) U TP (MMNyNbC BKNIOYEHUS 3a0aHHOW ANUTENbHOCTH)
NPUHMMALOT B KAYeCTBE YCTaBOK YMcna B LienovncneHHom doopmaTe ¢ OUCKPETHOCTLIO 1 MC.

YTtobbl nepecunTaTh yCTaBKM NOA, HYXXHbIE eAVHWLbI BDEMEHW CeayerT:
e [na oTOOpaXKeHus 3Ha4YeHWI B CeKyHOax, CneayeT pa3genntb BBegeHHoe 3HaveHune Ha 1000;
* ang otTobpaxeHus yCTaBOK B MUHYTax CrieayeT pas3aenvTb BBeAeHHOe 3HadveHne Ha (60 - 1000);
* And oTobpaxeHus yCTaBOK B Yacax. crieqyert pa3genvTb BBedeHHoe 3HadeHue Ha (60 - 60 - 1000).

- | e g
T ——————
t_omn 00000 MCE,\ — \ = BLINK TON

- \ | ¥

L (eere) ‘ 00 cf |00V ¢ 0l0l0f e
t _on 00000 wmolllef <ﬁ\ T == {oo]|Lf+ 0, o] [+ 0, 0 500 ;0

A
I e T
. 7 a7
E" oo - @ . =l
Spen o surosmnun 8.
PucyHok 11.13

Ecnun Heo6xoammo BbIBOAWTL 3HAYEHME YCTaBKM C OECATUYHbIMU 3HaKaMu, cnegyet nepeBecT YUCno B
TWN C NNaBatoLLern 3ansaTon U NOAENUTL Ha COOTBETCTBYHOLLNIA KOS DOULNEHT.

Mpumep

[nsa nepeBoga 2500 munnucekyHa B cekyHabl cneayet: 2500 mc + 1000 = 2,5 c.

11.5 NoakntoyeHue NMP200 k OwenCloud 4yepe3 wnto3 NMM210 no

npotokony Modbus RTU

Byaem cumtatb, uto NM210 yxe nogkntodeH k NMP200 n HacTpoeH anst paboThbl.

[ns nogknioyeHns cnegyer:

1. Cosgatb npoekT anga NMP200 8 OWEN Logic.
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11 Mpunmepbl NpoeKTOB

2. B okHe HacTpoek npubopa 5 3agaTb NapamMeTpbl, Kak Ha UINTCTPaLUn HUXe.

Hactpoiika npubopa — O X
—} MpuGop MomyaynnexcHbid MHTepdedc nepegaym gakkbix. Jnusa nusum go 1200 m (Des noeTopuTenei), moxmo
Skpan MoOgKMNKMTE A0 16 yCTPOKCTE.
Yacsl
= WxTeparedics % CREnaTh MO yMOMYEHIID E'.I. 33BOACKKE HECTPOMKN
i E—
Mamynu pacLuMpenna Homep cnota: 1 -
—|- Bxomsl Pexum: | Slave -

HoA
[} Ananorossie MpoTokon: -

[#}- AucKpeTHEe Cropocrs: | 115200 -

—|- Brixoas!
[+ MuckpeThbie YemHocts: | Her e
Yucno cronGur: 1 -
Butel paHmen: 8 -
10
KarareHTapwit:
MNpouutate 33KpPLITE
PucyHok 11.14
3. B HaCTpOI?IKaX CInoTa yKa3aTb agapec 1n D,O6aBV|Tb ceTeBble NepeMeHHble, Kak Ha UnntocTpaunmn
HUWXxe.
Hactpoiika npubopa — O *
T HDHZOD Wrn: Cam Aapec: 16
= ["] Crapwwm perweTpoM Bnepen Crapwwm Saiitom enepen
Yack o~ 5 1 A 5
—1- Mhrepapeiico
—}- RS485, Cnot 1, Slave TorETEr
Cam, 16
Momynu pacwwpenmn
— Bxonsi + E X Wrma: whfar
[+}- Axancrossie WMA nepemMerroi Tun Appec perncTpa Ton: | Llenowicnertos -
[} [lnckpeThbie ar C nnasamwed sanAToil 512
=} Baixoms wiar Llemouncnentos 512 Peructp: | 512
[} [uckpeThbie Kommertapuii:
1 ]
MpouwkTate JEKpLITE

PucyHok 11.15

4. Cnedyem ob6pamumb eHUMaHue, YTO NepeMeHHas C nnasaroLLen 3anaTow (rVar) 3aHumaer aea
pervucTtpa B namsatu npubopa (B AaHHOM criydae — 513 n 514).
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11 MpumMepbl NPOEKTOB

Cospgatb 3kpaH B MeHeakepe akpaHoB 2.8 n obaBuTb Ha Hero anemeHTsbl BBoa-BbixoA Int n
Beopa-BbiBoA Float. [puBA3aTth kK HUM nepemeHHble wVar v rVar. B HacTponkax anemeHToB Ans
napametpa PegakTupyemo criegyet nocTaBuTb 3HaveHune fa, 4ToObl MMETb BO3MOXHOCTb
n3MeHsATb ux ¢ aucnnes NMP200.

CeolicTsa Beoa/eisoa (int/float)1 n ™ ox
B w22l |
I n t Q O O O O [=] E Mepemernan wVar [512] A
Tun nepemMenHoit Llensax
3Hakos 4
% MNocne sanAToi 0
Float| |+00,0 Teorn
TexecT nocne
Pepakmpyemo [Oa o
MNepemennan
Mepemerana anA oTobpaxeHna

PucyHok 11.16
3arpyanTb npoekT B [P200 (Mpubop — 3arpy3uTb Nnporpammy B npuoop).

3aiiTi Ha maeHyto cTpaHuuy ceperca OwenCloud. Ecnu ellie He 3aperncTpmpoBaHbl B cepBuce
— HeobXoaAMMOo NPONTY NPoLEeaypY perucTpauuu.

MepeiiT Ha BkNaaky AGMUHUCTPUpPOBaHUE, OTKPbITb BKNaaky MpuGopbl 1 HaxaTb KHOMKY

== [Jo6aBuTE Npubop

Hdo6aBuTtb Nnpnbop (

YkasaTtb crnefyroLume HaCTPOVKM:

* WUpeHTndukartop — Beectu IMEI ceteBoro wnto3a (ykasaH Ha kopryce Lum3a);
* Twn npubopa — BbiGpaTs TN NMponssonbHoe ycTponcTBo Modbus;

+ Appec B ceTu — ykasaTtb agpec 1;

+ HasBaHue npubopa — BBECTU Ha3BaHWe Npnbopa;

* YacoBou nosic — ykasaTb 4aCOBOWN NOSAC, B KOTOPOM HaxoamTca npnbop.

Ao6asneHne npubopa

NaeHTUdUKaTop* Beeaute IMEI ceTeBOro wnws3a

Tun npubopa* ‘ MpownssonsbHoe ycrpoicteo Modbus ¥

Agpec B ceTn® ‘ 1 ‘

3aBoACKOW HOMEp enoe, He bonee 17 3HaKOE

HaseBanwue npubopa* ‘ MP200 ‘

YacoBoid noac* ‘ GMT+3:00 v

Bpems Ha cTpaHuue npubopa byAeT cMeLlaTbCs B
3aBMCMMOCTI OT YaCcOBOrD NOACA.

OTMEHWTE JobaBnTh

PucyHok 11.17

HaxaTtb kHornky [lo6aBUTb.
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11 MNprmepbl NpoekToB

11.

RSl Nonb3cBatenu  MpodwWib KOMNAHWK

HaxaTb Ha HasBaHue NpuGopa, YToGbl NEepPEeTH K ero HacTPOMKe:

Twn, Ha3BaHwWe, pacnono eHKre n [EHT T Q, | KaTeropuw... o J06aBKTE NpUEOP
CnUcok NpWEoPOB KOMMNaHWW. BuIBpaHL! BCe KaTeropum.
n Hb n 1-6 6
HasBaHue Mpu6op WpaeHTUudnKaTop 06HOBNEHD
© 1K Cloud MK 4yepes Modbus TCP BA77:00:FF:E1:63 TONBLKO YTO [ui]
MP200 MpovssoneHoe yerpoiacteo Modbus 11122333 i
PucyHok 11.18

12. Ha Bknagke O6wee/O6LwwmMe HACTPONKM ykasaTb CKOPOCTb onpoca u HacTpoikn COM-nopTa

npubopa B COOTBETCTBUW C HACTpoOMKkamu B

OWEN Logic. HaxaTb kHonky CoxpaHuUTb A4nsi

NPUMEHEeHMs1 HOBbIX HacTpoek. B criyyae He06XxoaAMMOCTN MOXHO M3MEHWTb U APYrMe HaCTPOIKM

(Hanpumep, nepuog onpoca).

ﬁ Cobemva  MapameTpo:

OBLME HICTPOMKK

TeKyLMA MaeHTUGUKATOR
Twn npwGopa

HoBblid asHTUgUKATOR
3aBoAcKoil HomMep
HassaHwe npubopa*

“YacoBoid noAc*

Bpema XpaHeHWA apxuBa*

"OnepaTMBHBIA" Nepwrog, onpoca®
"KoH¢UrypaLMoHHBIR" nepuoa onpoca*
"¥NpaBnAKILMAT Nepuog, onpoca*

Cropocts COM-nopTa*

HacTpoiika COM-nopTa*
Appec B ceTH®

TaiimMayT MeX Iy cCUMBOnami*
TalimayT Beero cooSLIeHna*

Mpotoxkon Modbus*

—rrEE

11122333

MNpowssansHoe yorpoicrso Modbus

MNP200

GMT+3:00

BpEMA Ha CTPAHMLE NPUE0Pa BYLET CMELLSTHR B 33BMCAMOCTIA OT YaC0B0T0 NMORCE.

S0 AHEH

15 1=

15 1=

HHTepsan onpoca KoHGUMypauMoHHbBIX NapaMeTpoE

15 1=

WIHTEpBaN ONpoca YNpaanReMbl NapaMETDOE

115200 ¥

AnnapatHoe RTS/CTS cornacosarmne
Mnons308aTe annapatHoe RTS/CTS corndcoBaHME NpW 06MeHE yepes R5-232

BN1 v
1

100 MC
100 e
RTU b

PBBPEI.LIBTb MAaKETHOE YTEHWE
Crcrema GyaeT rpynNnMpoEaTs 3aNpockl k cocegHuM Modbus-perincrpam

CoxpaHnTL

PucyHok 11.19
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11 MpumMepbl NPOEKTOB

13. Ha Bknagke MNapameTpbi/HacTporiku napameTpoB Modbus 1o6aBuTe napameTpbl BpyYHY!HO.
Cnepyet o6paTuTb BHUMaHMe, YTO afgpeca PeErMcTpoB YKa3biBalTCA B LUECTHAOLATEPUYHOM
cucTeme — No3TOMy UCMOMNb3yeMble 3HAYEHNS OTNMYalOTCA OT Tex, KoTopble npueeaeHsl B OWEN
Logic — 512 (DEC) = 200 (HEX).

YnpasneHue npuéopom: MP200 i
(e[S R MapameTpbl
HacTpoiika napameTpos Modbus
Ao6asuTs == YAanuTb BCe NapameTpsl MMNOpTUPOBaTh...
Kog DyHKUMA PYHKLNA Appec Popmat MopsiAoK XpaHeHUss OTo6paXkaemasi UHULA
napameTpa uTeHUA 3anucK perucrpa XpaHeHUs 6aiT W3MepeHus HasBaHue

rVar 03 16 201 float Mnagwwia 6aiT c3aam none: 3 uudp nocne ToYkK, 6e3 FLOAT 7 M
eanHIL

=]

wvar 03 06 200 uint16 MAajWwini 6aiT c3aan none: 3 UMGp Nocie ToHKK, 663 NT 14
eqnHNL

PucyHok 11.20

14. TlepelTn K NPOCMOTPY 3HAYEHUI NapamMeTpoB Npudopa. I3MeHUTb 3HaYeHNsI NEPEMEHHbIX C
ancnnea NP200 n HabnogaTk cooTBeTCTBYOLWME n3MeHeHns B OwenCloud.

15. B cny4ae Heob6XogMMOCTUN M3MEHEHUS 3HAYEHWUIA CrieQyeT NepenTn Ha BKNaaky 3anucb
napamMmeTpoB.

MP200-24.4.2.0 0BHOBMEHO &

TONBKO YTO
[RERENSSE  Tabnuubl  Tpadgwku  Jlor akTMBHBLIX COBBITWA  3anWch NapaMmeTpo

Kop napameTpa NapameTp 3HaueHHe

500

<
o
a
o
a
[0}

w\Var whar 9.000

PucyHok 11.21

11.6 Mpsamoe noaknoyveHue NP103 k OwenCloud
[nsa npubopos Ha HOBoW nnaTtcopme JOCTYNHO npsamMoe nogkntodeHme k OwenCloud.

Onsa npsamoro nogkntoveHns npubopos Ha HoBon nnatgopme k OwenCloud MOXHO BOCMONb30BaTHCS
OOHVM U3 ABYX ONNCAHHbIX H1XXe CrnocoboB.

Cnocob6 1. [lo6aBneHune npubopa B OwenCloud kak «Mx210 yepe3 Modbus»
[aHHbI npumep nogpasdymeBaet, 4To MP103 HacTpoeH Ans paboTbl M NOAKIIOYEH K CETU.
Ona nogknioveHus NP103 k OwenCloud cnepyer:

1. Moakntountb MP103 k MK 1 co3aaTtb NpoOeKT.

2. YcrtaHoBuMTb Naponb 4.6 onsi goctyna kK npnbopy.
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11 Mpunmepbl NpoeKTOB

3. B okHe HacTpoek npubopa 5 paspewmntb goctyn kK OwenCloud.

LmcKpeTHBIR peximM
—}-Bxon 6
AnanoroBwii pesxom
LmcKpeTHBIR peximM
Wamepentbie sHaueHHA
—}-Modbus Slave

Npaea yaanénnore goctyna us OwenCloud

OwenCloud
Hactpoiikw nopra RS-485
Lpume
Eatapen
—|- CeTeBbie HacTpoiikk
Hactpoiku Ethernet
Hactpotiku noakniouenua k OwenCloud
Craryc npwbopa
Mapont
Yachl

Mamynm paclumpetun

Hoctyn Kk peructpam Modbus
Modbus peructp: 703

Hactpoiika npubopa — O
=+ Mpugop Wrag 3HaueHwe MepemenHan
(- Luckperhsie axonal Mo axniouerme k OwenCloud Bin. < He BbifipaHa >
() BelcTpeie pcKkpeTHble BX0Ab Cratye nogxnioverna k OwenCloud < He BeipaHa >
HuckpeThtie sexonsl Ynpasnerve ot OwenCloud < He BbifpaHa >
[+ Ouckpethbie WAM-gsxoas
Wronkauma
[} [McKpETHO-GHENCTOBEIS BXOObI
—}-Modbus Slave
Mpaea yoanénkoro poctyna wz OwenCloud
OwenCloud
Hactpoikw nopra RS-485
Lpume
Barapen
—|- CeTeBbie HacTpoiikk
Hactporiku Ethernet
‘Hactpoikk nopkniouenna k OwenCloud
Craryc npuSopa Moaxmouerne k OwenCloud
MNapane Modbus pervctp: 35
Yachl
Momynu paclumperua
JaKpeiTe
PucyHok 11.22
4. PaspelwuTb yganeHHsl goctyn K pernctpam Modbus.
Hactpoiika npubopa — O
AnanoroBwii pesxom Wrn 3HaueHme MepemenHan
LuckpeThbiil pesxim PaspelueHie KOH®UMyPUPOBaHIUA Paspeweto < He Boifipana >
—}-Bxon 5 Ynpasnerne W 3anuce SHaueHWiA PazpeweHo < He BeipaHa >
Ananoroesii pexim Opctyn k pernctpam Modbus - < He BbifipaHa >

JaKpeiTe

PucyHok 11.23

Co3gaTb ceTeBble nepemMeHHbIe 1 3anporpammmnpoBaTb JTOTMKY X USMEHEHUA.

3arpy3utb nporpammy B [N1P103 (Mpubop — 3arpy3ntb nporpammy B npudop).

3ainTu Ha rmasHyto cTpaHuuy cepsnca OwenCloud. Ecnu ewe He 3apernctpupoBaHbl B cepBuce —

HeoOXxo4MMOo NPONTU NpoLeaypy perncTpauun.

MepenTtun Ha BKNaagky ABMUHUCTPUpPOBaHUE, OTKPbITb BkNaaky Mpubopbl 1 HaxkaTb KHOMKY

== 06aBuUTE NpuGop

Oo6aBuTtb npubop (
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11 MpumMepbl NPOEKTOB

9. VYkasaTb cnegytoLLme HaCTPOMKK:

UpeHnTtudukarop — seectun IMEI ceTeBoro wnto3a (ykasaH Ha Kopryce Luni3a);
Tun npnbopa — BbibpaTh TN NMpounseonbHoe yctponcTBo Modbus;

Apnpec B ceTn — ykasaTtb agpec 1;

Ha3BaHue npubopa — BBECTU Ha3BaHWe Npnbopa;

YacoBoW nosic — ykasaTb YaCcOBOW NOsIC, B KOTOPOM HaxoauTcst npmuoop.

[lobaBneHne npnbopa

Tyun npnbopa* ‘ MNpoW3BonNbHLbIA Nprueop Modbus V‘

NaeHTndukatop* ‘ LR AR E RSP ‘

Beegwte IMEI wnto3a NMM210 unwv 3aBOACKOW HOMep
ME210 /7 NB210

Appec B ceTH® 1

3aBoACKOR HOMep

HazeBaHwe npnbopa* MP103
KaTteropumw v
YacoBoii noac* GMT+0:00 =

Bpema Ha CTpaHwuLe npubopa 6yAeT CMeLLaThCA B
3aBMCYMOCTW OT YacoBOTO NOACA.

OTMEeHUTL No6aBnTb

10. Haxatb kHonky [lo6aBuTb. OTKpOEeTCA MHTEPENC 0bLLMX HACTPoeK Npubopa.

PucyHok 11.24

11. BBecTu naponb un Heobxogumblie HacTponkn onpoca OwenCloud.
12. Haxatb kHonky CoxpaHuTbAMs NPUMEHEHUS HOBbIX HACTPOEK.

13. Ha Bknagke MapameTpbi/HacTporkn napaMmeTpoB 000aBWUTb NapamMmeTpbl BPYYHYIO B
cooTBeTCTBUM C 3agaHHbiMu B [P103 ceTeBbiMU nepemeHHbIMU. CneayeT ob6paTtuTb BHUMaHMe,
YTO agpeca PervcTpoB yKasbiBalOTCA B LUECTHaAUATEPUYHON CUCTEME — MOITOMY UCMOSb3yeMble
3Ha4YeHWs OTNMYalTCH OT Tex, koTopble NnpuBeaeHsl B OWEN Logic — 512 (DEC) = 200 (HEX).

14. 3anyctutb B paboty MP103.

15. TlepenTn K U3BMEHEHUIO 3HAYEHUI ceTeBLIX NepeMeHHbIx MP103 n Habnogatb
cooTBeTcTByOLWME n3ameHeHnss B OwenCloud.

NMPUMEYAHUE
[nsa akcnopTa koHdurypaumm napametpos Modbus npubopa cnenyer:

MapameTpbl MOXHO He [006aBMATbL BPYUHYHO, @ 9KCNOPTUpPOBaTh dann *.json

1. Co3pgaTb NPOEKT C HacTporkaMm B pexmme Slave 1 ceTeBbIMU NEPEMEHHBIMMU.
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11 Mpunmepbl NpoeKTOB

o~ w0

6.
7.

BeibpaTtb B rmaBHom MeHto PacwumpeHuns — 3kcnopT ycTponctea B OwenCloud.
B oTkpbIBLLIEMCS MEHIO BbIOpaTh pacnonoxeHue n 3agaTte ums canna B opmare *.json.
Ho6aeuTb Nnpnbop B OwenCloud, kak onMcaHo BhbiLLE.

Ha sTane HacTpoikv napamMeTpoB HaXxxaTb Ha BbinagatoLwmin cnucke MMnopTupoBaTth U BbibpaThb
BapuaHT 3arpy3uTb u3 JSON.

B oTkpbIBLLEMCS MEHIO BbIOpaTh paHee co3naHHbIi hain B dopmate *.json.

HaxaTb kHonKy 3arpy3uTb napamMeTpsbl.

Cnocob6 2. lobaBneHne npubopa B OwenCloud kak «ABToonpegensieMble
npn6opbl OBEH»

HaHHbIi npumep nogpasymeBaert, YTo MP103 HacTpoeH Ans paboTbl M NOOKIIOYEH K CETU.

Onsa nogknioveHus NP103 k OwenCloud cnenyer:

1.
2.

3.

BbinonHuTb nyHKThI 1-8 cnocoba 1.

YKkasaTb crniefytoLme HacTponKu:

WUpeHTudukaTop — BBECTU 3aBOACKOM HOMEP Nprbopa;

Tun npunbopa — BbIbpaTh TN ABTOONpeaenemblie npudopbl OBEH,;
Appec B ceTu — ykasaTb agpec 1;

HasBaHue npubopa — BBECTU Ha3BaHWe NpmMobopa;

YacoBomn nosic — ykasaTb HaCOBOW MOSIC, B KOTOPOM HaxoamuTcst npnbop.

[lobaBneHne npnbopa

Twun npubopa* ‘ Mpown3sonkbHeIA Npveop Modbus V‘

NaeHTndukaTop* ‘ AR EEEEE SR PR ‘

Beeawte IMEI wintoza NMM210 unw 3aBoACKON HOMED
ME210 /7 NB210

Appec B ceTn® 1

3aBoACKOR HOMeEp

HazeBaHwe npnbopa* MP103
KaTeropmmw v
YacoBoii noac* GMT+0:00 =

Bpema Ha CTpaHwLe npubopa 6yAeT CMelaThCa B
3aBMCYMOCTW OT YacOBOTO NOACA.

OTMEeHUTL No6aBuTb

Haxatb kHonky [lo6aBuTb. OTKpoeTcsa nHTepdelic 00Lwmux HacTpoek npuodopa.

PucyHok 11.25
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11 MpumMepbl NPOEKTOB

BeecTn naponb 1 Heobxoanmble HacTpowkn onpoca OwenCloud.

HaxaTb kHonky CoxpaHuTbAIS NPMMEHEHUS HOBbIX HAacTpoek. B crniyyae Heo6XxoauMOoCTM MOXHO
M3MEHUTb U Apyrne HacCTPOWKK (Hanpumep, nepuog onpoca).

3anyctutb B paboty NP103.

MMepenTu K U3MeHeHUI0 3Ha4YeHN ceTeBbIX NepeMeHHbIX NMP103 n HabntoaaTb COOTBETCTBYOLLME
n3ameHeHnst B OwenCloud.

NMPUMEYAHUE
|I| B aTom cnocoGe BbLIBOAATCA He TONbKO ceTeBble NepeMeHHbIe, HO U BCe AepeBo
napameTpoB npudopa
MapameTpbl He GyAyT AOCTYNHbI ANA pefakTupoBaHuA. B cnyyae nameHeHusi nporpammabi
nonb3oBaTtens ([o6aBneHne HOBbIX CETEBbLIX MepeMeHHbIX, U3BMEHEHUA UX Ha3BaHUA U TA.),
ANSA KOPPEKTHOro 0To6paXXeHUsA akTyasrbHbIX NapaMeTpPoB He06XoAMMO yaAanuTb Npubop ns
OwenCloud u no6aBuTb ero kak «ABToonpeaensiembie npubopsl OBEH» 3aHoBoO.

Cratyc nogkntoyeHusi K OwenCloud

3HaueHne napametpa Ctatyc nogkntodyeHust K OwenCloud moxHO cumtate no Modbus nnu npusssartb
nepemMeHHyo Nornb3oBaTenbCKoN nporpammbl. OnucaHve napameTpa NnpMBeAeHO B Tabnuue HUXe.

Tabnuua 11.1 — Bo3amoxHble cocTossHUA napameTpa «Ctatyc nogkntoyeHmsa kK OwenCloud»

CocTtosiHne 3HauyeHue OnucaHue

HeT coeanHeHns BobikntoueH o6meH ¢ OwenCloud
WaoeHTndukaums YctaHasnuBaeTca noakntodeHne kK OwenCloud
Pabota OwenCloud ynpaensieT npubopom, oLLIMBOK HET

Owunbka cetu Mpubop He MOXET ycTaHOBUTL coeanHeHne ¢ cepeepoM OwenCloud

AW N —~|O

HeT napons He ycTaHoBneH napons Ha npubop

11.7 YnakoBKka/pacnakoBka 6uTt/uenbix yncen

3apaya — HeobXxoOMMO CUMTbIBAaTb COCTOSIHME BXOZOB Npubopa M BbIBOAUTb Ha 3KpaH COCTOsIHME
BbIGpaHHOro Bxoaa.

Ha wnnioctpaumm Hwke npuBedeH XOrfcT npoekTa C WUCMoNb30oBaHWMEM MaKpPOCOB W3 MeHemkepa
KomnoHeHToB 3.10 1 HAaCTPOWKM CBOMCTB 3fIEMEHTOB BbiBOAA Ha 3KpPaH.

: : : —= in_s
11 st
— BM_in1 | In_to_Var1
12 «{ bm bm| | Macka SHHHEHHE———)«—@
(SR [I] | Shift n_in «—| Homep Bxona
13 DI_1 MHBepTHpoBaTh
DI_2 - B
DI_3 §Bx000}» Bbll{n%
14 : DI_4 B
DI_5
DI_6
15 Dl 7 Cooficrea Buou feomon. (ntffoat)1 CeoiicTea Beoa /eoisoa (Boolean)1
- == £l ) = ,ql |
] DI 8 ~  [hanason ¥=Z
- Karerpons: L
16 [I——— sess ®7 L
' ' ’ [TH— b - X 5
“  Koopmmams Y: 0
J— o] . w TPo!
S  E— . Necevonas — V0|
I? Mepemeran [nin] Teker "True" Bxn
_:;‘"1":‘“““"““ Lol Tewct "False” Bown
E— Toce: 0 TekeT ao
] Texctmo Bx TekeT nocne
| 8 ’“\_‘:‘f”";n Pegaxmapyemo Hert
il ? Onvra 5

PucyHok 11.26
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11.8 O6paboTka GUTOBLIX NEPEeMEHHbIX C MOMOLLLI MaCKU

3apava — no curHany BbIXO4bl BKIIOYAKTCA WK BbIKMOYaKOTCHA. Ecnv peannsyetrcss AononHUTENbHOe
ycnosue — cpabartbiBaeT Bxo 1, TO Bbixoabl 2, 4, 6 1 8 A0MKHbI MPUHUMATb UHBEPTUPOBAHHOE COCTOSAHME
OTHOCUTENBHO TEKYLLErO.

[na 3apaHnsa coCTOSIHMIA BbIXOAOB criedyeT UCMonb30oBaTb MakKpOChl M3 MeHedkepa KOMMNOHeHToB 3.10 —
BOOL_INT nINT_BOOL.

[ononHuTensHoe yCcnoBue AaHHOro NpuMepa MOXHO peanu3oBaTbh C NMOMOLLBI MOBUTHOMO UCKMOYEHNUs
XOR. B kayecTBe Mackum MOXHO BOCMOSb30BaTbCs LENoYncrieHHon koHcTanton — 170 (10101010 B
OBOVIMHOM BUAE).

XoncTt NpoEeKTa B peXXnme cnumynaumum npnBeneH Hmxe.

ouToSg, .
ouTog
ouT10
ouT11
ouT12
ouTi3
ouT14
OUT15
OUT16

bitd 0—0p+INOS
— INO9
—{IN10
— IN11
—{IN12
~{IN13
= IN14
— IN15
= IN16

11 |1 Q1
1 [ INT_BOOL1
BOOL_INT1 o
oot B o0 SEL [ 170.1701N (01-16) oUTOA|-. 1/ g2
bit1 —04 =
[ 170 outog)— T
[ bit2 > p— g INO2 I OR ouT0s°
170 d 00 0 o
bit3 —o-IND3 170 170170 b 3
{ & . e outos|" Q
[ bitd >0—0-{INO4 ouTos.°
| 1
[ b5 »0—04IND5 - Q4
: oUT08 e
[ b6 >0—0INOG ouTor°
0
[ b7 >0—0INO7 : L ol gs

PucyHok 11.27
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12 A3bik nporpammupoBaHua ST

« O6wue cBegeHus 12.1
e Tunbl AaHHbIX 12.2
* KoHcTpykumm a3bika 12.3

12.1 O6wime cBepgeHUd

ST (Structured Text) — 3TO TEKCTOBbIA SA3bIK BbICOKOrO YPOBHS OOLLEro HasHauYeHus, MO CUHTAKCUCY
CX0Xui ¢ s3blkoM Pascal. MoxeT ucnonb3oBaTtbCA B NporpaMmmax, B Terne yHKUMM Unu yHKLMOHaN5LHoro
onoka, a Takke Ang onucaHnsa ENCTBUA 1 nepexona BHyTpu anemeHToB SFC.

KntoyeBble crnoBa MOTyyT ObITb BBEAEHbI B CMMBOJaX BEpPXHEro n HWXHero perncrpa. I'Ip06enb| N METKMn
Ta6yn;|uvw| He BITUAKT Ha CUHTAKCUC, OHM MOTYT UCMOJ1b30BaTbCA BeE3eE.

CTpykTypa BblpaxeHusi; [variable] := [value];

BblpaxeHus cocToAT M3 onepaHAoB u onepaTtopoB. OnepaHOoOM MOXeT ObiTb nuTepan, nepemeHHas,
CTPYKTYpMpPOBaHHAA NepemMeHHasi, KOMMOHEHT CTPYKTYPUPOBAHHOW NepeMeHHON, obpalleHne K yHKuum
Unu NpsiMon agpec.

12.2 Tunbl AaHHbIX

Tvn paHHbIX NepeMeHHoWn ornpefensieT poA MHdopmauuwn, AuvanasoH NpeacTaBrleHUn N MHOXECTBO
OONyCTUMBIX onepauuii.

NMPUMEYAHUE
m JTioByto nepemMeHHy0 MOXHO UCNOMNb30BaTh TONBLKO Nocne e€ obbasneHus. [NpucBanBaTb 3Ha4YeHUS
O HOW NepeMeHHOWN APYron MOXHO, TONbKO €CNu OHW OAHOro TMna. B npoTMBHOM crnyyae
ncnonb3yTcs npeobpasosartenu Tunos 12.3.3.

® NPEAYNPEXOEHUE

MpeobpasoBaHue GonbLUMX TUMOB B 6oriee MeNKMe MOXET NPUBECTU K MoTepe UHGopMaLn.

Tunbl AaHHbIX, NogaepkaHHble B Owen Logic, nepeyncrneHrbl B Tabnumue HUXe:

HasBaHue Tun Bo3MoOXHble 3Ha4YeHuA Pa3smep B 6anTax
BOOL JNornyeckuin FALSE, TRUE 4 Ganta
UDINT LlenouncnenHbin | 0...4294967295 4 6anTa
REAL BellecTBeHHbIN —1,2x10-38,..3,4%1038 4 6anta

12.3 KoHCTpYyKUUU A3bIKa

K KoHCTpyKumsiM si3bika ST oTHOCSTCS:

apudpmeTmyeckume onepauumn 12.3.1;
ouToBble onepauun 12.3.2;

onepauun npeobpazoBaHusa TUMOB AaHHbIX 12.3.3;
normyeckue onepauun 12.3.4;
onepauun cpaBHeHus 12.3.5;

onepauuns npuceoeHus 12.3.7;
KoHCTpyKkums IF — ELSIF — ELSE 12.3.8;
KoHcTpykuma CASE 12.3.9;

umkn FOR 12.3.10;

umkn WHILE 12.3.10;

unkn REPAET — UNTIL 12.3.12.

NMPUMEYAHUE
lMpu 3anucu BbIpaXXeHUn AONYCTUMO UCMONb30BaTb NEPeMEHHbIE (BXOAHbIE, BbIXOAHbLIE U
nokanbHble) N KOHCTaHTbI.

[i]

12.3.1 ApudpmeTnyeckme onepaumm

Mpumep
Onepauus KnioueBoe cnoeo Tunbl AaHHbIX NCNONL30BAHUS
CnoxeHune + IN, OUT: UDINT/REAL OUT:=INT+IN2 + ...
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Mpume
Onepauus KnioueBoe cnoeo Tunbl AaHHbIX McnOJ"I)b3OBgHVIﬂ
YMHOXeHne * OUT:=IN1T*IN2* ...
BbluntaHune - OUT:=IN1-1IN2
Henenve / OUT:=1IN1/IN2
Ocrartok ot
LIeNO4YnNCrIEHHOro MOD OUT:=IN1 MOD IN2
nenexus
AbBcontoTHOe 3HadYeHne ABS (IN) IN, OUT: REAL OUT := ABS (IN1)
POW (IN, N)
Bo3BegeHue B cTeneHb IN — ocHoBaHue IN, N, OUT: REAL OUT:= POW (IN1, N)
N — cTeneHb

m NMPUMEYAHUE

Mpw 3anncy apumMeTnyecKkmx BblpakeHnin 4oNyCTMMO MCMONb30BaHNe CKOOOK Ans yka3aHus
nopsigka BblumMcneHuni. lencreue, 3aknoveHHOe B CKOOKM, UMeET HauBbICLLMIN NPUOPUTET Npu
BblYMcneHunsx 12.3.6.

12.3.2 butoBble onepauumn

Onepauus KnioueBoe cnoeo TUNbI AaHHbIX Mpumep
MCNonb30BaHUs
MobuToBbIN COBUI BNEBO SHL (IN, N) OUT :=SHL (IN1, N)
oG — IN, OUT: UDINT
OONTOBBIV CABUT SHR (IN, N) N: 1..32 OUT:= SHR (IN1, N)
BMpaBso
Hewmndbpatop.
MpeoBpasyeT ABOUNYHbII DC32 (IN) IN, OUT: UDINT OUT:=DC32 (IN1)
KOA B NMO3ULIMOHHBIN KOA.
LWndppaTop.
MNpeobpasyer CD32 (IN) IN, OUT: UDINT OUT := CD32 (IN1)
MO3ULMOHHLIN KOZ, B
JBOWNYHbIN KOA.

12.3.3 Onepauun npeobpa3oBaHUA TUNOB AAHHbIX

Onepauus KnioueBoe cnoso TunbI AaHHbIX Mcng_'?:;g‘:g'_lm
UDINT & REAL UDINT_TO_REAL (IN) C')"d;#?:g’“& ouT gELAEIE\Iﬁ)_TO_
UDINT 8 BOOL UDINT_TO_BOOL (IN) (;'E‘JZTl:Jg(')NJL OUTI:BZO L(JJIID_l?:ITﬁTO_
REAL 8 UDINT REAL_TO_UDINT (IN) O'L'J\‘TZ:FBESI':]T OUTJSIEI_EF/?IL'\T)TO_
REAL 8 BOOL REAL_TO_BOOL (IN) O'UZT:RBE&L ouT o SE/(\III-\I_)TO_
BOOL 8 REAL BOOL_TO_REAL (IN) Oltllir?lggkL ouT F:ein(Ljﬁtho‘
BOOL & UDINT BOOL_TO_UDINT (IN) O'S%BL?D%T OUTU:E) |Er3\1(%?|%\1‘)m‘
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12.3.4 Jlornyeckue onepauumn

Mpumep
Onepauus KnroueBoe cnoBo Tunbl AaHHbIX NCMIONB30BaHMS
Jlornyeckoe otpuuaHme =
«HE» NOT OUT:=NOT IN1
ﬂormql;%?z:;;imoleme AND OUT:=INTAND IN2
WVi» & IN, OUT: BOOL OUT:=IN1 & IN2
[On3bloHKLUMSA
Jlornyeckoe cnoxeHue OR OUT:=IN1 ORIN2
«NNMN»
Wckntovatoee UITAN XOR OUT:=IN1 XOR IN2

12.3.5 Onepauunmn cpaBHEeHUA

Onepauus KnroueBoe cnoBo Tunbl AaHHbIX Mcng,f:';gi':“m
bonbLie > OUT:=1IN1>IN2
bonbLue nnn pasHo >= OUT:=IN1>=1IN2
PaBHO = IN: UDINT/REAL OUT:=IN1=1IN2
MeHbLuUe unv paBHO <= OUT: BOOL OUT:=IN1 <=1IN2
MeHbLue < OUT:=1IN1 <IN2
HepaBHo <> OUT:=IN1 <>IN2

12.3.6 MNMpuopuTteTbl onepauuun

[i]

NMPUMEYAHUE

Onepauun B Tabnuue pacrnonoXeHbl OT HAUMBbICLLEro K HU3LWeMy npuopuTeTy. Yem Bbilwe
NpUOPUTET OnepaLm, TEM paHbLLe OHa BbIMNOSHSAETCS.

Onepauus KnrouyeBoe cnoso
CKOBKU (BbIpaxeHue)
BbI30B thyHKUUMN 1 hyHKLUMOHanbHOro 6rnoka Mpumep: b1();
ButoBbkle onepauun function1 := ... ;
YHapHbIN MUHYC -
Jlornyeckoe otpuuaHune NOT
Bo3BegeHue B cTeneHb POW
YMHOXeHue *
[Henexne /
OcTaTtoK OT LienoYncrneHHoro aeneHms MOD
CnoxeHune +
BbluntaHne -
Onepauun cpaBHeHUs ><<=F >=
PaBHO =
HepasHo <>
KOHBbIOHKLMA &
Jlornyeckoe ymHoxeHne «M» AND
Uckntovatowee VA XOR
[OnabloHKkums OR
Jlornyeckoe cnoxexne «NMN»
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12.3.7 NpuceBoeHue

[ns 0603HaYeHns NPUCBOEHUSA UCNOMb3yeTCA MapHbIN 3HaK «:=». B npaBoi 1 NeBon 4acTu BbIpaXKeHUs
OOIKHbI ObITb OnepaHdbl OAHOr0 TuMa (aBTOMATUYECKOro NpvBeEeHUs TWUMOB He MnpedycMoTpeHo). B
NeBON YacTu BblpaxeHus (MPMHUMAlOLWas CTOPOHa) MOXeT OblTb MCMONb30BaHa TOMbKO NepemMeHHas.
MpaBas YacTb MOXET coAepKaTb BbIPaXKEHWNE UMW KOHCTaHTY.

12.3.8 KoHcTpykuus IF — ELSIF — ELSE

NMPUMEYAHUE
|I| [1na onmMcaHusa HEKOTOPLIX KOHCTPYKLMIA S3blKa MCMONb30BaHbl ourypHble {} u kBagpaTtHble []
CKOOKM:;

*  BblpaXeHue B PUrypHbix ckobkax {} MoXXeT Ncnonb3oBaThCsi HOMb UNK GornbLuUe pa3s NoapsiA;
* BblpaXkeHWe B KBafpaTHbIX Ckobkax [] He 06sA3aTeNbHO K NCMONb30BaHNIO.

KoHcTpykuus IF-ELSIF-ELSE nmeeT crnegytowun oopmart:

if <boolean expression> then <statement list>;
[elsif <boolean expression> then <statement list>];
[else <statement list>];
end_if;
PucyHok 12.1

roe:
» boolean expression — BbipaxeHue, KOTOpoe BO3BpaLLaeT Normieckoe aHavyeHme 1 ABnseTcs

NpoBepsieMbIM YCIOBUEM;
+ statement list — nepeyeHb onepauunii K BbIMOMHEHMIO.

Cxema* | Pegakrop cpyHkumnn "function1”

1 function functionl: udint; //uma $yHkuMM ¥ Tun AanHbIX BoixO4a

2 var_input //obvABneHue BXOAHBIX NEpPEMEHHBIX

3 inputVariable : bool; //exogHasa nepemMeHHasa C TWNOM AaHHbix bool
4 end_var

5

6 var //oObABneHne nNokKanbHbX NEepeMEHHbIX

7 Varl : real := 13.3; //nokancHasA nepeMeHHas C TUMNOM AaHHbX real wm HaYaneHeM ZHadeHwem 13.3
8 end_var

18 if Varl <> @ then Varl := 1;

11 elsif Varl > @ then Varl := 8;

12 else Varl := 18;

13 end_if

15 end_function
PucyHok 12.2 — Mpumep peanusaumnm KOHCTPYKLUMN

KOHCprKLI,VIH [0nycKkaeT BJIOXXeHHOCTb, TO €CTb BHYTPpU O4HOIo IF MmoXeT ObITb elle OAWH U T.A4. Hanpmmep:
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Cxema* | Penaktop dyHkummM "function1”

1 function functionl: udint; //wvmMAa PyHkuMM WM TUN gaHHBIX BLIXOAa

=B = ATV B R W W)

o

[y
= @

13

14
15
16

var_input //oBvAEneHue BXOAHLIX MEpPEMEHHBIX
inputVariable : bool; //exoanas nepemenHas c TWNOM AauHbix bool
end_var

var //obwABneHMe NoKanbHLIX NepeMeHHbIX

Varl : udint := 13; //nokaneHaa nepemeHHas C TWUNOM AaHHbix real v HavanbHeM ZHadeduem 13.3
Var2 : udint := 8;
end_var

if Varl > 10 then
if Varl < Var2 + 1 then Varl := 18;
end_if
else Varl := 8;

end_if

17 end_function

PucyHok 12.3

12.3.9 KoHcTpykuua CASE

[i]

NMPUMEYAHUE
[nsa onucaHnsa HEKOTOPbLIX KOHCTPYKUUIA s3blka UCNONb30BaHbl ourypHele {} n kBagpaTHble []
CKOOKMU:
* BblpaxeHue B purypHbix ckobkax {} MOXXeT MCMonb30BaTbLCSA HOMb UK BonblLue pa3 Noapsaa;
* BblpaxeHue B KBagpaTHbIX ckobkax [] He o6a3aTenbHO K MCMOMNb30BaHMI0.

KoHcTpykuma CASE cnyxut ans opraHnsauum Beibopa us guanasoHa 3HadeHun. Popmar KOHCTPYKLUN:

roe

case <Expression> of
CASE_ELEMENT
{CASE_ELEMENT}
[else <Statement List>]
end_case;

PucyHok 12.4

EXPRESSION — ycnoBHas nepeMeHHasi, 3Ha4eHne MOXET ObITb TOMNbKO LenbIM.
CASE_ELEMENT — 3T0 CMCOK 3HAYEHWI, NEPEYNCIIEHHBIX Yepes 3anATyl. DNEMEHTOM CrMcka
MOXeET ObITb Lienoe YMcno nnn aManasoH uenblx Yucen (HavyasbHoe 3HaqyeHUe .. KOHEYHoe
3HauyeHue).
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Cxema* | Pegaktop dpyHKumH "function1”

1 function functionl: udint; //wuma dyHkuum w TN ganHex BoIXOAA
2 var_input //obvsEneHue EXOOHLIX NEepeMEeHHLIX
3 inputVariable : bool; //exoanas nepemennas ¢ Tunom gaduex bool
4 end var
5
6 var
7 Varl : udint := 1;
8 Var2 : udint := @;
9 end_var
18
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 := 208;
21 Var2 := 8;
22 end_case
23
24 end_function

PucyHok 12.5

NMPUMEYAHUE
III Ctpoka 14 cogepXvT AManasoH 3HadeHun. Ecnv 3HaveHne Var1 npnHagnexvT YncroBoMy OTPEsKy
[2, 5], TO ByoyT BbINONHEHBLI CTPOKKU 15 1 16.
B cTpoke 17 ucnonb3oBaH cnvcok 3HadeHuin. CTpoka 18 BbinonHuTCA, ecnv 3HavyeHne Var1 oyget
paBHO 6 nnn BygeT npuHaanexarb YMcnoBomMy oTpesky [9, 20].
Ctpoku 20 n 21 ByayT BeINOMHEHBI B TOM cry4vae, ecnv Var1 < 1, unm 6 < Var1 <9, nnn Var1 > 20
(B aHHOM cny4yae cpaboTtaeT npeanoxexue ELSE).

Mpu 3agaHnn cnucka 3HadeHun HeOBXOAMMO BbINONHATL CneayoLLne YCnoBus:
* Habopbl 3HaYEeHUN BHYTPU 0AHOMN KOHCTPYKLMKM CASE He AOoMmKHbI nepecekaTbes;
* Mpu yKaszaHWy guanasoHa 3Ha4eHUIn Havano guana3oHa JOMMKHO ObiTb MeHbLLE ero KoHua.

OencTeus, npegycMoTpeHHble Anst 06paboTkm kaxaoro ua cnydyaes CASE, MoryT ucnonb3oBaTtb LUKk,
onepatopsbl! IF 12.3.8 1 CASE 12.3.9.

12.3.10 Uukn FOR

m NMPUMEYAHUE

[1na onmMcaHmsa HEKOTOPLIX KOHCTPYKLMIA S3blKa MCMONb30BaHbl ourypHble {} u kBagpaTtHble []
CKOOKMU:

* BblpaxeHune B PUrypHbix ckobkax {} MoXeT ncnonb3oBaTbCs HOMb Unu 6onblue pas noapsa;
* BblpaXKxeHue B KBaApaTHbIX Ckobkax [] He 0BA3aTenbHO K NCMONb30BaHNIO.

KoHcTpykumsi ¢ FOR cnyxuT gns 3agaHvst umkna ¢ MKCMPOBAHHBLIM KONMYECTBOM uTepauuin. dopmar
KOHCTPYKUMMU:

for <Control Variable> := <expressionl> to <expression2> by <expression3> do
<statement_lits>;
end for

PucyHok 12.6

roe:

+ Control Variable — nepemeHHas uukna;
* expression1 — HayanbHOe 3Ha4YeHNe NepPeMeHHON LNKNa;
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* expression2 — KOHEYHOE 3Ha4YeHNe nepeMeHHon Lnkna. Beixog 13 umnkna nponsongeT, ecnm
3HaYEeHNe NepeMeHHON LKA NMPeBLICUT 3TO 3HAYEHUE;

+ expression3 — npupalleHme nepeMeHHon umkna. Ecnv onepatop BY He ykasaH, To npupatlleHve
paBHoO 1.

I'IepemeHHaﬂ UuKna, HadaribHoe N KOHe4YHOe 3Ha4YeHua N npupailleHne ABnAaroTcA LeENOYUCEHHbIMN.

BHyTpu uukna moryT 6biTb MCNONbL30BaHbLI Apyrue onepaTtopbl uukna u onepatopsbl IF 12.3.8 n1 CASE
12.3.9.

[ns BbIxoda u3 Lukna MoXHO ncnons3osatb onepatop EXIT. Hanpumep:

Cxema* | PepakTop dyHrkumm "function1”

function functionl: udint; //wMA QyHKUMM W TUN OaHHBIX BLXOOA

Lid B =

var_input //ofvABneHue BXOOHBIX NEepeMeHHBIX
inputVariable : bool; //exognas nepemeHHana ¢ TWNOM AaHHbex bool
4 end_var
5
6 var //ob0bABneHue nokanbHbiX NEpPEeMEHHLIX
7 1 : udint;
8 k : udint := 10;
g Varl : real := 1.8;
18 Var2 : real := 28.3;
11 end_var
12
13 for 1 := 1 to k by 2 do
14 Varl := Var2 * 2;
15 if Varl < 180 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

HayanbHoe 1 KOHeYHoe 3Ha4YeHMs NepPeEMEHHON LMKNa, a Takke 3Ha4yeHne npupalleHums
BbIYMCHSIOTCS 40 BXOAAa B UMK, MiaMeHeHMe 3HaYeHUn nepeMeHHbIX, BXogswmx B noboe 13 atmx

EI NMPUMEYAHUE
BbIpaXXeHUN He NpUBEAET K MU3BMEHEHMIO YNCNa UTepauun.

12.3.11 Uunkn WHILE

NMPUMEYAHUE
|I| [ns onmcaHnsi HEKOTOPbIX KOHCTPYKLMI si3blka MCNOonb3oBaHbl urypHble {}  kBagpaTHble []
CKOOKM:

* BblpaXeHune B q)MprHbIX ckobkax {} MOXET NUCMOoNb30BaTbLCS HOMb U 6onbLue pa3 nogpAaan;
* BblpaXeHune B KBagpaTHbIX ckoOkax [] He 00s3aTeNnbHO K UCMONb30BaHMI.

KoHcTtpykuma WHILE cnyxuT ans onpegenenuns uukna ¢ npegycnosuem. Linkn 6yger ncnonHatecs Oo Tex
nop, noka solpaxeHue B npegnoxeHun WHILE Bosspawaet TRUE. ®opmat KOHCTpyKLMK:

while <Boolean Expression> do
<statement lits>;
end_while
PucyHok 12.8

roe:
* boolean expression — BbipaxxeHue, KOTOpPOe BO3BpaLLAET SIOrMYeckoe 3HaYeHne 1 aBnseTcs
npoBepsieMbIM YCINoBUEM;
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+ statement list — nepeyeHb onepawmit K BbINOSTHEHUIO.

3HaveHve Boolean Expression npoBepsieTca Ha Kaxaon utepauuu. 3aBeplueHue LuKna npounsonaer,
ecnu BolpaxxeHne Boolean Expression BepHeT FALSE.

BHyTpU uukna mMoryT ucnonb3oBaTbCA Apyrne uuknbl, onepatopbl IF 12.3.8 u CASE 12.3.9. Onsa
[OCPOYHOro 3aBepLUEeHNs LMKna ncnonbsyetcs onepatop EXIT.

Cxema* | Pegakrop yHKUMK "functionl”

1 function functionl: udint; //wma dyukumm w Tun gaHHBIX BhHIXOOA

2 var_input //ofvABneHue BXOOHLIX NepeMeHHBIX
3 inputVariable : bool; //exognas nepemenHas ¢ Tunom gadubix bool
4 end_var

5

B var [/obvABnenve nokanbHuX NepeMeHHLIX
7 i : udint;

8 k : udint := 1@;

9 Varl : real := 1.8;

10 Var2 : real := 28.3;

11 end_var

12

13 while Varl < 1808.0 do

14 Varl := Var2 * 2;

15 if Varl < 188 then

16 k := k - 1;

17 end_ 1if

18 if k < 2 then

19 exit;

20 end_if;

21 end _while

22

23 end_function

PucyHok 12.9
12.3.12 Llukn REPEAT UNTIL

NMPUMEYAHUE
El [lna onmMcaHmsa HEKOTOPBIX KOHCTPYKLMIA f3blKa MCMONb30BaHbl ourypHble {} n kBagpaTtHble []
CKOOKMU:

* BblpaxeHune B PUrypHbIx ckobkax {} MoXeT Mcnonb30BaTbCs HOMb UNu 6onblue pas noapsa;
* BblpaXeHWe B KBagpaTHbIX ckobkax [] He 06513aTenbHO K MCMONb30BaHUIO.

KoHcTpykumsa REPEAT UNTIL cnyxut gns onpeaeneHust uuMkna ¢ NocTycrioBuem. 3aBeplueHne uukna
npousonaet Toraa, korga BoipaxeHue B npeanoxeHnn UNTIL BepHeT FALSE. ®opmaTt KOHCTpyKUmK:

repeat

<statement lits>
until <Boolean Expression>
end_repeat

PucyHok 12.10

roe:
* boolean expression — BbipaxxeHne, KOTOpPOe BO3BPALLLAET NIOrM4eckoe 3Ha4YeHne N ABnseTcs

NpoBepsieMbIM YCINOBUEM;
+ statement list — nepeyeHb onepaLmit K BbINOSTHEHUIO.

BHyTpu umkna MoryT wucnonb3oBaTbCsl ApyrMe uuknbl, onepatopbl IF u CASE. [Onsa gocpo4Horo
3aBepLleHns umkna ncnonb3yetca onepatop EXIT.
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Cxema* | Pegaktop dpyHKumH "function1” |

1 function functionl: udint; //wuma dyHkuum w TN ganHex BoIXOAA

2 var_input //obuAaBneHue BXOAHBIX NEpeMEHHLIX
3 inputVariable : bool; //exoanas nepemenHas ¢ TunoMm gadusix 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 it Varl > 38 then

15 exit;

16 end_if;

17 until Var2 < 1

18 end_repeat

19

26 end_function

PucyHok 12.11
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