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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 TpeboBaHus k MK

Ona pabotel OWEN Logic Tpebyetrca onepauunoHHas cuctema Windows 7/8/10 u nporpamMmmHas
nnatgopma «. NET Framework» Bepcun 4.0. mnu Bbiwe. Ecnu nporpammHasa nnatdopma «. NET
Framework» He ycTaHOBreHa, TO 3anpoc Ha ee YCTaHOBKY NOSIBUTCH aBTOMaTUYECKU.

MwuHmansHasa KoHUrypaums:

* npoueccop Intel Atom 1.5 MTw;

* onepartmBHasi namaTb 1 [0;

« cBobogHoe mecTo Ha aucke 100 M6;

+ cBobogHbin USB nopT ans nogkntoyeHms npnbopa;
* KnaBuaTtypa v MblLLb;

* pgucnnewn c paspeleHmem 1024 x 768.

PekomeHayemas KoHUrypaums:

* npoueccop Intel Core i3 2 Mu;

* onepartuBHas namstb 4 ['6;

* cBobogHoe mecTo Ha aucke 200 M6;

» cBobogHbIN USB nopt ans nogkniodeHns npudopa;
e KnaBumartypa v MblLlb;

* pucnnen ¢ paspewennem 1280 x 800.

MogkntodeHune kK IHTepHeTy TpebyeTcs Ansa cnegyowmnx AeNCTBUN:

» o6HoeneHne OWEN Logic;
* 3arpyska abrnoHOB CETEBbLIX YCTPOWCTB;
* 3arpyska MmakpocoB B MeHeaxepe KOMNOHEHTOB.

1.2 Ucnonb3yemble ab6peBUaTypbl U TEPMUHLI

FBD (Function Block Diagram) — rpacduyeckuii A3blk guarpamm pyHKUMOHaNbHbIX GIOKOB,
KOTOPbIN NpegHa3HayeH Ansi BU3yarnbHOro nporpaMmmmnpoBaHust.

OwenCloud — obnayHbin cepuc komnaHum «OBEH», npumeHsembii Ang yganeHHOro MOHUTOPUHIA,
yNpaBreHns U XpaHeHNs1 apXMBOB AaHHbIX NpuBopoB, NCMOMNb3yeMbIX B CUCTEMaX aBTOMaTM3aLmm.
JlocTyn k cepBuCy OCYLLECTBMSIETCSA C MOMOLLbIO Web-6pay3sepa nnv MobunsHOro NpunoXxeHus
(nogpobHee cm. owen.ru/owencloud).

Owen Configurator — MO gnsi HACTPOVikK 1 3a4a4M NapamMeTpPoB yCTponcTBam koMmnaHum « OBEH».

ST (Structured Text) — a3bik nporpammupoBaHus ctaHgapta IEC61131-3. MNpegHa3HayeH
ONs NporpaMMmnpoBaHUS MPOMbILLIIEHHbLIX KOHTPOSIIEPOB M ONEePaTOPCKMX CTaHLUIA.

KKWU — XnakokpucTanimyeckuim nHamMKkaTop.

KoMmyTauuoHHasi nporpaMma, nporpamma — pa3paboTaHHbIi Nonb3oBaTenemM Ha CXxeme npoekTa
anroputm paboTbl AN nocreaytoLen sanucu B npubop.

KoHTeKkcTHOe MeHI0 — 3neMeHT rpadmyeckoro nHTepdenca, NpeactaBnsAwoLLnin cobom cnmcok
KOMaHz, Bbl3blBaeMbIli Nonb3oBaTeneM Ansi Bbibopa HeobXxoaumMoro 4eNCTBUS Hag, BbiIopaHHbIM
obbektoM. B OWEN Logic BbibiBaeTcs Haxkatuem [NTKM no obbekTy.
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Nornyecknn curHan («curHan») — UCKpeTHas dmsnyeckas BenmymHa (HanpspkeHme unm Tok),
NPMHMMalOLLAs TONbKO ABa 3HAa4YEHUS: BKITKOYEHO — COOTBETCTBYET JTIOMMYECKON «1» (For. «1»), 1
OTKITHO4EHO — nornyeckomy «0» (ror. «0»).

JNTKM — neBasi KHOMKa MbILLW.
Makpoc — (pyHKUMOHaNbHbIN Or10K, pa3paboTaHHbI Nofib30BaTENEM.

O3Y (OnepaTnBHOe 3anomMuHatoLee YCTPOMCTBO) — SHEPro3aBncHmMas YyacTb namaTu npubopa, B
KOTOpOW BO BpeMsi paboThbl XpaHUTCS BbIMONTHAEMbIV KOA NPOrpaMmebl, @ Takke BXOAHbIE, BbIXOAHLIE U
NPOMEXYTOYHbIE AaHHbIe, 0BbpabaTbiBaeMble NPOLIECCOPOM.

N3Y (MocTtosiHHOe 3anomuHaroLee YCTPOMCTBO) — SHEProHe3aBrcumMas namMsTb, KoTopas
ncnonb3yeTcs AN XpaHEHUs MaccrMBa HEU3MEHSIEMbIX AaHHbIX.

MK — nepcoHanbHbIN KOMMbOTEP.

MKM — npaBas KHOmMKa MbiLun.

MO — nporpammMHoe obecneyeHue.

Mpeobpa3oBaTenb — YyCTPOWCTBO, Yepes KoTopoe npubop nogkntovaercs K K.
Mpubop — nporpammmnpyemoe yCcTporcTeo, Hanpumep MNP200.

MpoekT — chann, cosgaHHbIi B OWEN Logic, Bkntovatowmii B cebs nporpaMmMy M HacTpPOWKU Ans
nocneayowero xpaHeHuns Ha lK.

Cnot — pasbeM B Npubope AN NogktoveHns nHtepdenca CBs3v Unv Moagyns pacLuMpeHus.
YcTaBka — 3aaHHOe 3HaYeHve napameTpa PyHKLUMOHabLHOro 6rnoka (YyCTaHOBNEHHbLIN PEXUM).

®DyHKUMOHanbHbIN 6nok (PB) — cTpyKTypHas eaMHuLa nporpammbl, KOTopas Nocre BbiNOMHEHNS
BblAaeT 0gHO unu 6onee 3HavyeHUn. MoxeT ObITb CO30aHO MHOXECTBO NOUMEHOBAHHbIX 3K3EMMMsipoB
(konuin) pyHKUMOHanbHoro Groka.

DYHKUUA — CTPYKTYPHasi eauHMLLA NporpaMmbl, KOTOpasi NOCe BbINOMHEHWS BbIAAET TONbKO OAHO
3HayeHne. PyHKUMSA He XPaHWUT MHGOPMALMIO O CBOEM BHYTPEHHEM COCTOSIHUM, TO €CTb BbI30B
YHKLMM C OOHUMW U TEMM XKe DaKTUHECKUMM NapaMeTpamm BbiAAET TO e 3HaYEHMe.

XoncT, cxema — nore Ans pa3MeLLeHns rpadpMyecknx KOMMOHEHTOB NMPOEKTa U peaakTMpoBaHus
COEAVHUTENbHbIX Lienei Mexay HAMU.

Linkn — Bpemsi BbINonHeHUs TPUGOPOM 3a4aHHOI NporpamMmebl (3aBUCKT OT KONMYecTBa
BbINOMHAEMbIX Onepauuii B NPorpaMMHbIX Liensix).

3CMNN3Y (AnekTtpoHHO-CTupaemoe MNMporpammmpyemoe NocrtosiHHoe 3anoMmuHaroLee
YcTponcTBO) — YacTb UHTErpanbHOM CXeMbl MUKpOMpoLeccopa, KoTopas Ucnosb3yeTcsa Ans
XpaHeHWs AaHHbIX.



2 OnucaHue nHTepderica

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.

* MEeHe[Xep 3KpaHOB (JOCTYMNEH TOMNbKO A MPOEKTOB

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




2 OnucaHue nHTepdelrica

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

Vv V C M N W R B — —F : 3
A8 A0 a0 F = B

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
OyneBcKoe 3Ha4YeHune 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
TOYKOWM
+
:E. CospgaTtb Makpoc CospaHure HOBOro Makpoca B NpoeKTe
g_?sp,a'rb yHKuMIO Ha CosgaHue yHkummn Ha a3bike ST 4ns MCNONb30BaHNS B NPOEKTE

2.3 NaHenb Buobnmnoreka KOMNOHEHTOB

BkntounTb/BbIKNOUNTE 0TOBpakeHne naHenn Bubnnoreka KOMNOHEHTOB B paboder 0brnacTM MOXHO B
rmaBHOM MeHto Bug.

Ecnn B OWEN Logic oTkpbIT npoekT, To Ha naHenu Bubnunorteka KoMnoHeHTOB oTobOpaxaloTcs ee
pasgensbl:

*  OyHKUMA 6.1;

*  QyHKUMOHanNbHLIN 6rok 6.2;
* Makpocsl npoekta 6.3;

*  OyHkuMKM Ha ST 3.12.

Paszgen BbIGMpaeTcs B HUXKHEW YacTu NaHENMW.

10
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Bup

EMEnMoTEeKa KOMNOHEHTOB B x
giril &

DOYHKUMA fx
G v *

TNormueckan dyHruma K

=} Wnu
INorueckan dyyHKyma WA
= HE
TNormueckan dyHrywa HE
=} Hcknrouarowee UIMA
TNormueckan dyHKLMA
WMekmovaowes WA
{=} ADD
ApuhMETUUECKEA ONEPaELUA
CNOKEHUA v
1 ¥
X ®OyHkuns

fb ®yHkumonanbHBI 6ok

M Makpockl npoexra

T
f)(s DYHKLHH Ha ST

BT

PucyHok 2.2

B BbinagatoLemM MEHO MOXHO Bbl6paTb BMA pacrnosyioKeHnAa KOMMNOHEHTOB:

N

g: MNogpobHo

gé MawTka

EE Cnucok
PucyHok 2.3

Cnocob OTO6pa>KeHVIF| KOMMOHEHTOB MOXHO Bbl6paTb C NMOMOLLIbKO KHOMOK B BerHeVI 4YacTu naHenu:

Ll
° :l lMoka3aTb BCe KOMMNOHEHTbI — OTO6pa)KaIOTCﬂ BCE KOMMOHEHTbI Bbl6paHHOFO pasaena;

11
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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



2 OnucaHue nHTepderica

"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

BoicoTa xoneTi 150

(V]
k

—
(o)}
¥

—

~
T
-

-
0
T
[
ul
N

= (5] [8] [& [&] [&] [§] [F]

Vina qpaiina ¢ kouom

(D Paznenute [ Ocrenuuurs

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.

15



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:

[Jo6aBuUTb 3KpaH (HaxoaWUTCs B BEPXHEWN YacTh MeHeaxXepa 9KPaHOB U B KOHTEKCTHOM MEHHO Ipyrbl 9KPaHOB

Yaanutb 3KpaH (B KOHTEKCTHOM MEHI0 3KpaHa)

Pe,anTVIPOBaTb dKpaH (B KOHTEKCTHOM MEHI0 akpaHa)

il

[do6aBuTb rpynny (HaxogMTCA B BEPXHEN YacTu MeHeKepa 9KpaHoB)

PepaktupoBaTb rpynny (B KOHTEKCTHOM MEHIO rpynbl 3KpaHOB, AOCTYNEH TOMbKO Anst NpMbopoB. ¢ rpadunye
L uBeTHbIM XKKIN)

>a

Mpn BbIGOPE 3KpaHa MM rpynnbl 3KPaAHOB B HbkHEN 4YacTn MeHemkepa 3KpaHOB OToOpaXalTcst MX
CBONCTBA.

Pep,aKTop SKpaHOB U rpynnbl 3KpaHOB AnA I1pVI60pOB C MOHOXPOMHbLIM TEKCTOBbLIM

XKKU

Pe,anTop 9KPaHOB OTKpPbIBAETCA Bbl60p0M KOMaHAbl Pe.ﬂaKTVIpOBaTb JKpaH B KOHTEKCTHOM MEHIO 3KpaHa

B MeHeaxepe aKkpaHOB.

CxeMa®™ | Jxpad "Jkpan 1" x
Q oo @ 100% -

L

PucyHok 2.14
Ona npnbopoB ¢ MOHOXpOMHbIM TekcToBbIM YKKW Takke [OCTyneH peaaktop rpynnbl 3KpaHoB, KOTOPbIV

OTKpblBaeTcsi BbIGOpoM KomaHAbl PepakTupoBaTb rpynny B KOHTEKCTHOM MEHIO TPYMMbl 9KPaHOB 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.

23



3 BasoBble cBeaeHus

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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3 BasoBble cBeaeHus

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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3 BbasoBble cBeaeHus

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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3 BasoBble cBeaeHus

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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3 BbasoBble cBeaeHus

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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3 BasoBble cBeaeHus

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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3 BasoBble cBeaeHus

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

i [F] Peaaktupoeats skpaH

£ Yaaute

PucyHok 3.33
[ns cMeHbl No3uumy akpaHa, ero crnegyeT nepeTaHyTb, yaepxusas knasuwy 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 OTO6pa)KeHVIﬂ B MeHe[)Kepe 3KpaHOB M B 3aroJioBKe peaakrtopa 3KpaHOoB;
+ OnucaHue — TEKCTOBOE OnncaHune 9KpaHa.

Cxema® | Ixpan "3xpan 1" ¥ | CeoiicTBa JkpaH 1 L= ox
O, 57 @, 100% - ==zl |
v [Mapametps
Wrn SkpaH 1
B Onmcarne

T e K ¢ T

% Wma

PucyHok 3.35

Mepexop K aKkpaHy

Ecnn B npoekte yyacTtByloT ABa wunu Bonee aKpaHoB, TO HEOBXOOAMMO HacTpouTb Mepexodbl (YyCrnosus
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. OTKpOeTCS BKagka pegakropa rpynnbl 9KpaHoB.

2. BbibpaTb cTapTOBbLIV 3KpaH B peaakTope rpynnbl SKPaHOB.
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3. B cBoncTtBax akpaHa HaxaTtb «...» B napametpe lNMepexoa K akpaHy. OTKPOETCH MEHIO CO3AaHUSA
nepexoaa.

4. B BbinagatoLliem MeHio CnMcok 3KpaHoB BbiOpaTh APYroin 3KpaH AN nepexoaa K Hemy.

Co3ganve nepexoaa >
BriGop akpaHa
@ Cnucok IKpaHOB < OTCYTCTBYET > -
£ OTCYTCTBYET >
Swpar_BLINK
YcnosWe nepexona SkpaH_TOM
DcylecTENATL NEpEXDN B CNyYaRx:
@ [eHepawm cobbimwid oT Nnpuiopa BesycnoBHeIA Nepexon, -
ZMEHEHMA SHAYEHWA NEPEMERHON
0K

PucyHok 3.36
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5. B none YcnoBue nepexoga BbibpaTtb NyHKT MeHepauus cob6biTui oT npuGopa 1 B
BbiMafatoLLeM MEHI0 yKasaTb KHOMKY npubopa Ans BbINOSHEHUS Nepexoga Unn BbiopaTb NyHKT
N3meHeHUs 3HauYeHUsi nepeMeHHOMN [insl yKa3aHusl nepeMeHHoN ByneBckoro Tuna, B cryyae
N3MEHEHUsI 3Ha4YeHUs1 KOTOPOW OyeT BbINOMHEH nepexop.

CosaaHne nepexcaa BesycnoBHbid nepexon =~ X

Haxamnie "Beepx”

BriBop skpaHa . .
Crmyckanue "Beepx

@ CnucoK 3KpaHos < OTCYTCTBYET > . i
Yoepxanue "Beepx
Haxame "Bruz"

Omyckanve "Brus"

¥Yenoewe nepexona Yoepxarue "Brns"
CcylecTENATE NEPEXDA B CNYYSAX: Haxame "Bson” -
@ [eHepaumm cofbiTHil OT Npubopa BesycnoBHBIA Nepexon -

W3MEHEHMA SHAYEHKA NEPEMEHHOH

OK
PucyHok 3.37
Co3gaHue nepexoaa x
Brifiop akpaHa
o Cnucok SKpaHOB | < oTcyTCTBYET > -
Ycnoswe nepexona
OcywecTENATE NEpEX0 B CIYYEAK:
lenepawm cobSuituid or npuBopa
0 Mzmetetnn sHaYSHIA NEPEMEHHON [=d]
OK

PucyHok 3.38

NMPUMEYAHUE
Be3ycnoBHbIN Nepexon CnyxuT Ans HacTPONKN Nepexoaa, eCrnv H1M OQHO N3 COBbITUI UK
N3MEHEHWI 3HaYeHNs1 NePEMEHHON He NPOUCXOAUT, HanpuMmep, AN nepexofa Ha aKpaH

aBapuin.
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6. [Mocne cosgaHusa nepexoq OyaeT oTobpaxkeH Ha cxeMe B pefaKTope rpynnbl 3KpaHoB U B
CBOWCTBax 3KpaHa.

Cxema® | Tpynna skpawos "Tpynna 1" 4 X ||CeolicTea 3KpaH cTapToBLIA n /| ox
Q57 @ 100 - | e 22|28l |
v [Mapametpo:
[N :vpar cTapTosti
COnvcanue
~ [lepexogs! < Konnexipia nepexoaos >
O Mepexon K aKkpaHy < OTCYTCTBYET >

Mepexon k skpaHy kpad_BLINK
Mepexon k skpany Skpar_TON

i

o= 3wpar_BLINK l.-_—_l

o o

1
o= 3Kpat cTapToBbIA o=
Hran
3xpan_TON
PucyHok 3.39

I'Iepexop, OT 3KpaHa K 3KpaHy MOXeT NponcxognTb Mo pasfiMyHbIM COBbITUAM, 4N 3TOrO MOXHO HaCTpOUTb
HECKOJTbKO (KOHHEKUMI-O) nepexonos. I'Iepexop,bl [006aBnATCA aHaNoOrM4yHoO ONMCaHMIo BhilUe.

[ns pepakTMpoBaHWs Uy yaaneHus nepexoda crnenyet BbiopaTb ero B CBOMCTBaxX 3KpaHa U HaCcTpoOUTb
COOTBETCTBYHOLME NnapamMeTpsl. MNepexon byaeT yaaneH, ecnu B none CAMCOK 3KPaHOB MEHI0 CO3AaHus
nepexona byaeT CTosATb 3Ha4YeHne < OTCYTCTBYeT >.

CeolcTEa 3kpaH 1 B x
=[4] |
+ [lapameTps

Wran Jkpan 1

Onucanwe
 [lepexoge < Konnexumna nepexogos >
Mepexop k skpaHy [Klvaiegies=N=ag

Mepexon k akpany Jkpan 2

MNepexon Kk 3xkpany

PucyHok 3.40

Pepaktop 3kpaHoB
,D,J'Iﬂ HaCTpOVIKI/I BbiBOAA VIH(bOpMaLI,VIVI Ha 3KpaH cnefyet OTKPbITb pefaKTop 3KpaHa D,BOIZHbIM HaXXatnem

Mo 9KpaHy B MEHEKepe 9KPaHOB UM HaXXaTUEM Ha KHOMKY m PepnakTMpoBaTb 3KpaH 13 KOHTEKCTHOMO
MEHIO0 3KpaHa.

39



3 BasoBble cBeaeHus

Cxena® | Ixpan "Ixkpan 1" ¥ || CeolicTea JkpaH 1
©, 50 ®, 100% ~ 72[21 |
v [NapameTps
[EER 5vpa 1
Orucanne
B
|:_|.| Wran
PucyHok 3.41

3KpaH MOXET coAepXaTb HECKOJIbKO CTPOK, nepexo K KOTOPbIM OCYLLEeCTBNAETCA C NMOMOLLbHO KHOMOK

npubopa. Ons nobaeneHns vnu yaaneHus CTPOK CriedyeT HaxaTb Ha KHOMKY fé KoHTekcTHOe MeHIo
CTPOKM 1 BbIOpaTb HEOOXOANMYO KOMaHAY.

=

PucyHok 3.42

B cTpokax pacnonaratotcsi arieMeHTbl ynpaBneHnsi, KoTopble NepeTackMBalTcsa M3 naHenu bubnuorteka
KOMMOHeHTOB MeToaom drag & drop. OnucaHusa 6rnokoB npuBefeHbl B pasferne OneMeHTbl yrpaBneHns

6.5.
NMPUMEYAHUE
m Habop cuMBonoB peanu3oBaH B pamkax koguposku Windows-1251.

KonupoBaHue akpaHoB

B mMeHemxepe aKpaHOB MOXHO KOMUPOBAaTb 3KpaHbl OM1S1 BCTABKM B TEKYLWMA UMW OpYron npoekt. [Ans
KONUpOBaHMS BbIOENEHHbIX 3KpPaHOB crneagyeT BbibpaTe komaHay KonupoBaTb B KOHTEKCTHOM MEHHO
3KpaHa unu rpynnsl 3KpaHoB, NMnBo HaxaTtb codveTtaHue knasuw Ctrl + C. Heckonbko SKpaHOB MOXHO
BblAENUTb C NOMOLLIbIO 3axkaTon knasuun Ctrl nnu Shift.

- é!& [pynnb @
— 6% Mpynna 1

[ Pesaktuposats skpan

Ia Konwposate

m ¥aanuTe

PucyHok 3.43
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3 BbasoBble cBeaeHus

[nsa BCTaBKM CKOMMPOBAHHLIX 3KPAHOB cregyeT BbiOpaTb B KOHTEKCTHOM MEHK 3KpaHa unu rpynnbl
3KpaHoB koMaHAy BcTaButb, nMbo HaxaTtb coveTtaHue knasuw Ctrl + V.

BmecTe ¢ 3kpaHOM KONUPYHOTCS BCE pa3MeELLIEHHbIE Ha 3KpaHe SNeMeHTbl yNpaBreHnsa U CBOMCTBA 3KpaHa.
lMpuBsa3aHHbIE K 3KpaHy MepeMeHHble KOMUPYKTCSA B APYroM NpOoekT corflacHo pasgeny Konvposanue
nepemMeHHbIX 5.5.

Ecnu Mexay BblAeneHHbIMW 3KpaHaMn €CTb nepexodbl, TO OHU KOMMPYKTCA BMECTE C 3KpaHaMWu. Ecnu Yy
9KpaHa eCTb rnepexopn 3a npeaenbl Bblﬂ,ej'leHHOIZ 06]'IaCTI/I, TO Takomn nepexon yoandaetcd.
3.5 Pexxum cumynaTtopa

KoppeKTHOCTb paboThl CO34aHHO NMPOrpaMMbl MPOBEPSIETCS C MOMOLLbIO PeXUMa CUMYNSTopa, B KOTOPOM
MOJENUPYETCA U3MEHEHUE COCTOSIHWIA BbIXOAOB B 3aBMCMMOCTM OT W3MEHEHWUSI COCTOSIHUA BXOAOB.
CuMynsumsa No3BonseT NpoaHanMaMpoBaTk COCTOAHNE CUrHaMNOB BHYTPU Nporpammb.

[nsa nepexoda B peXXUM CUMYMALUMN CrieayeT HaxaTb KHOMKY ’ Ha naHenu UHCTPYMEHTOB UK BbIGPaThb
B rmaBHOM MeHio CepBuc — Pexum cumynsaTopa. OTKpoeTcs naHerb CUMYTISILIUNA.

MaHenb cumynauum

o B | Nepwon mc: 100 ~  Bpemauwkna: 100 * mc v |§bl

h- Myck 3anyck cMMynsuumn B peanbHOM BpeMeHM

L War Ha oguH umkn | MowaroBas cMMynauus, BeINOMHAET 1 LMK NporpaMmel

I Mavaa May3a cumynsummn, NOBTOPHOE HaxkaTune npogorkaert

y CUMYNALMIO

N OcTaHoBKa OcTaHoBKa cumynauum, NepeBoanT PEXUM CUMYNALUA B
cumynsaTopa nepBoHaYanbHOe COCTosIHNE
Mepuop, mc Mone BBOAa ANS 3agaHusa nepuoga obHoBneHMs nHdopmaumm

Ha CcxemMe B MUnnmncekyHgax

Mons BBOAA ANA 3a4aHUSi BPEMEHW LKA BbINOSHEHNS
Bpemst uMkna nporpamMmbl B pexume cMmynsTopa 1 Bbibopa eguHuL
N3MepPEeHUst BpeMeHU Lykna

n= OKHO NPOCMOTDA OTKpbITb/3aKPbITh OKHO A5 NMPOCMOTPa 3Ha4YeHUI NepeMeHHbIX
oo P P Ha KaXkaoM Luare BbINOMHEeHWUs NporpamMmei

BHMMAHUE

4 : \ | Bpems uukna B pexumMe CUMYMALIMA He TO e caMoe, YTO BpeMs Lykna 7.2, paccynTbiBaeMoe
HenocpeacTBEHHO B Npubope. Bpems unkna moxeT 6biTb BoIGpaHO NPOn3BONbHO 1 Tpebyetcs Ang
cnmynauumn pabotel BpemeHHbix @b — TON 6.2.2.2, TOF 6.2.2.3, BLINK 6.2.3.1. Bce ycTaBku
BpeMeHHbIX @b 6yayT oTpaboTaHbl B MPOMEXYTOYHbIX Larax cUMynsitopa.

CumynupoBaHue paboTtbl 6110KOB YacoB

Ona npubopoB € yHKUMEN YacOB peanbHOr0 BPEMEHW OTKPbIBAETCA [AOMOMHUTENbHAas naHenb, C
MOMOLLIbIO KOTOPOW MOXHO cumynupoBaTtb noegeHne ®b CLOCK 6.2.2.4 n CLOCK WEEK 6.2.2.5 Bo
BPEMEHWN.

[aTa v BpeMA: |1'I:3-'-1:3D 26map 2019 [E |

MocnepoBaTenbHOCTL U NpaBuna paboTbl B peXXumMe CUMYNALUA
nOpﬂﬂ,OK cnmynaunm nporpamMmmbi:

> ().

1. 3anyC|< CUMyn4aTopa B O4HOM U3 PEXMMOB: pealibHOro BpemMeHu ( ) nnn B noaroBom
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3 BasoBble cBeaeHus

2. 3apaHue 3Ha4YeHUn BXOOHbIX CUrHaMoB Ha Brokax nporpamMmmbli:

> —
0

AND |0 0 Q6

' 1
s

1 ¥
M Pzszenvme [ OfSvemmwrs

CKHO NpoCMOTPa B x
Mran 3HaueHwe Tun nepereHHoA
az 1 Bynesckoe
PucyHok 3.44

3. TlNopbop 3HaveHun napametpos MNMepuon, mc 1 Bpemsa uukna ons ygobctesa cumynsaummn.
4. BbIxog 13 pexnma CUMynaummn ans KOppPEKTUPOBKM NPOrpamMmbi.

Pexxum cnmynauunm pa60TaeT no cnegyrowmnm npasmnam:

* nporpamma (Bknagka Cxema) 1 MakpoCbl MOOENUPYIOTCS NO OTAENbHOCTY;

* paboTa BnoKoB, HE MMEOLNX CBSI3M HU C OQHUM U3 BbIXOAOB NpMbopa nnn BbIXOAHbIM BIIOKOM
CETeBOW NEPEMEHHON, HE CUMYNUPYETCS;

* cumynaumsa He 6yaet paboTtate A4S 3HEPro3aBUCUMbIX U HEKOPPEKTHO NPUBA3aHHbIX MEPEMEHHbIX.

OKHO npocMmoTpa

OKHO NpOCMOTpa MOXHO OTKPbITb MMM CKPbITb HaXaTUeM KHOMKU [l:H:.l Ha naHenu cumynauumn. OkHO
npegHasHa4YeHo A5l MpPOCMOTpa 3HAYeHW MNepeMeHHbIX WM BXOOOB/BbIXOAOB Ha KaXaom Liare
BbINOSTHEHWSI MPOrpaMMbl.

o 3anycka CMMynaunmm oKHO nycTtoe.

OKHO NpoCMOTRS

HMran IHaueHwe Twn nepemeHHoA

PucyHok 3.45

[ns poGaeneHns nepeMeHHoN Ana oTobpaxeHus criegyeT HaxaTtb B MycToe nosne B KonoHke UMs, 3atem
Ha KHOMKY «...».

Hran

PucyHok 3.46
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3 BbasoBble cBeaeHus

OTKpoeTCFI Tabnuua nepemMeHHbIX. B Hen MoryT ObITb Bbl6paHbI nepemMeHHble NpoeKkTa, BXoAbl N BblXOAbl.

BriBepuTe NnepemMeHHy x
Mowck w
B
3HaueHwe no Menonezo0BaHWe =
WMram nepemeqHon Tun nepemMerHoR IHERrOHESEBMCHMOCTE TmEeT e KormeHTapuia P
sd1 bynesckoe - ] 0 Het é
varl Byneeckoe - | Het _:I
HE BRIODEHS > Byneecroe - | Het ﬁ
g
o
0
@
S
2
%
i
ki
=
@
5—5
0K
PucyHok 3.47
BbibpaHHbIEe NnepeMeHHble 406aBATCA B OKHO NPOCMOTpA.
OkHo npocMoTpa
HMran 2HaueHwe Twn nepereHHoiA
PucyHok 3.48

Takke NepemMeHHyl0 MOXHO J00aBWUTb B OKHO mpocmoTtpa Haxatuem KM Ha nepemMeHHyto Ha cxeme u
BbIOOpPOM KHOMKM [l06aBUTb B OKHO NPOCMOTPA B KOHTEKCTHOM MEHHO.

1,3 P— TO BOOL : ~{ b2 |

@ JobBaenTe B OKHO NpoCcMoTPa

PucyHok 3.49

Bo BpemMA CUMynAaunn 3Ha4eHnd nepemMeHHbIX MOXXHO 3ajaBaTb B OKHE NMPOCMOTpa B KOJIOHKEe 3Ha4yeHus.

Ons nepemMeHHbIX Takke MOXHO YyKa3blBaTb 3Ha4€HUA Ha CXeMe. [lBonHoe Haxatune Ha nepemMeHHy
Bbl3blBae€T OKHO C noJjiemM BBOA4a HOBOIo 3Ha4€HUA.
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| MizmeHeHn e 3HaYEHNA ot

Hosoe sHayeHne: 0

O

PucyHok 3.50

B pexvme cumynaTopa MOXHO M3MEHATb 3HAYeHWUs BXOAOB Mpubopa, Haxumas Ha Hux. Mo HaxaTtuio
OVCKpEeTHble BXOAbl MEHSIIOT UBET U ByneBckoe 3HayeHue, Ans aHaroroBbiX BXOAOB 3HayeHue 3ajaertcs

aHanorn4yHo nepemMeHHbIM B OKHE C nonem Beoaa.

C i—

PucyHok 3.51
B pexvme cumynatopa ans npubopos ¢ useTHbIM aucnneem (MP205) goctynHa cumynaumsa gucnnes um
kHomok npubopa. MNocne Bxoda B peXvM OTKPOETCH COOTBETCTBYOLLEE OKHO.

3 Cumynauma aucnnes — O >

e, I & 155% v My n

4 [pynna skpanos 1

b Sxpan 1
A
1 v
SEL
ESC
oK
PucyHok 3.52
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3.6 HacTpownka nopta 1 noagkntoyeHne npmdopa

Y106kl OTKpLITb OKHO HacTpowku nopta, cnegyet BbibpaTe B rmaBHOM meHo Mpubop — Hactpoiku
nopTa unu Haxatb Ha nHgukatop COM B cTpoke cocTosAHUA 2.7.

B okHe HacTtpowmka nopta BbiOMpaetrca Homep ucnonbdyemoro COM-nopta n agpec nogknio4aemoro
npunbopa, octanbHble HACTPONKN (PUKCUPOBAaHHbIE U BbIBOAATCA AN CPaBKM.

Hacrpoiika nogentouenna npuBopa

Tun coemmerma

MNocneposatensHsl NopT -

 [lapameTpd NoaKmMoYEHMA
OreyreTeyer
CropocTe ofMeHa 600
[nwHa cnoBa oaHHkIX 8
KoHTpONE YeTHOCTH OToyTocTRYET
KomvuecTteo cTon-GuTt 1
Anpec npubopa 16

MNopr

BrifiepiTe nopT ANA CEASK C NpUMEOPOM.

OK

OTmena

>

PucyHok 3.53

MopgknioyeHue npubopa no USB
[nsa nogkntoveHus npubopa k MK yepes nopt USB criegyer:

1.

45

YctaHoButb gpaneep USB, KOTOPbIN MOXHO cKayaTb Ha cakTe Www.owen.ru.


https://www.owen.ru

3 BasoBble cBeaeHus

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 3.54

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 3.55
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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 3.56

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 3.57

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 3.58

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 3.59

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 3.60

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 3.61

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 3.62

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 3.63
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3 BasoBble cBeaeHus

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 3.64
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 3.65

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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3 BbasoBble cBeaeHus

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 3.66

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 3.67

« 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.

51


https://semver.org/lang/ru/

3 BasoBble cBeaeHus

©8 Mereakep KomnonenTos — m] 4
Orinair 6asa | BubruoTera
~
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Bee - O @ |me1o2a v v
0| @ meno2ac v v
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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
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x5 C nnagarowen sanAToi
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0| 3 |cua v v - Y10 C nnasaowen sanaToi
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Pesynerat onepauit - Oumkin 0 [ Yenewno exinonenc: O o

PucyHok 3.68

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 3.69
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 3.70

[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_

Komnonen Tl O s Orwcarme BuBnnotexa | Mpoext

Boe ~ | |O| 48 |BSEL | Buwapsit seiop. Bepeua 1.00

Kareropus O & | code_Er32 | ®opruposarine Guroson Mackn a.. T N—— @

AHanoroBsie Npeatpasos. .. 50 [0 £ CycleTme_ Pacuet spemenn wikna. Bepona 1.. [

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

Ofune 6 ||

TetepaTops! 5

YnpasnAowme W perynup. .. 5 B T o

— 0 hoa un ncarie

Perynsmopsi 4 Bynesckos

TaiiMeps! 1 CHETHHKN 4

[lon, @yvicym 3

Pasora c sxogamin 2 Boxon | T Orucarure

Esfolici s 2 u_Cyclelms) | C nnasaowei sanmmoi

v

Peaynsrar cnepawil  « Oumicn: 0 Yenewro senantierio; 0 Tem

PucyHok 3.71

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 3.72

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 3.73

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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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 3.74

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 3.75

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 3.76

YT06bl yAanuTb BXOA UMK BbIXoM, crielyeT Haxatb no Hemy MNKM v BeibpaTb KoMaHay YoanuThb.
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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 3.77

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 3.78
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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 3.79

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 3.80

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 3.81

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 3.82
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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 3.83

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 3.84

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 3.85

[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 3.86

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 3.87

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 3.88

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 3.89

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.

62



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 3.90

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
[nsa npubopos Ha HoBOW NnaTopme AOCTYNHO CO3aaHue Nonb30BaTenbCKUX PYHKUNIA Ha A3blke ST.

Cos3paHune pyHKUUM
[nsa cosgaHusa dyHKUUKM cnegyer:
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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 3.91
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.

a-v il &
OyHKUMKM Ha ST i
........... £ functionl
functionll s
e 0L Q= -
v ANZ R A
R I X oynkums
.......... o Q3 )
o o fb @YHKLUWOHaNbHBIA ONOK
R M Makpocs npoexra
=
‘B X" oyHkunm Ha ST

PucyHok 3.92
PepakTop chyHKuMmn

Cxema* | Penaktop ¢pyHkunu "functionl” 4rx

1}[function functionl: udint; //vmMA QyHKUMM M TMN AaHHBX BbixOAA
var_input //o0esAsnenne EBXOAHEX NEpeMeHHEX

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

var [/oBLABREHHE NOKAALHMX NEpPEMEHHX
localvariable : real := 13.3; //nokanoHaa nepemeHHana € TUNOM AawHuX real W Ha4danbHem 3Hausedwem 13.3
end_var

10| functionl := bool _to_udint(inputVariable);

124knd_function

1112

Bce gokymeHTb! ~ @ 0 Owmbok
Ownbka Crpoka CronBey [okymeHT

PucyHok 3.93

AnemeHTbl peaakTopa OyHKLUUN:
1. Homepa CTpOK — 3arnonHAeTcs aBTOMaTUYECKU MO KONMUYECTBY HanncaHHbIX CTPOK Koaa.
2. PepakTop Koga — o6racTb pefakTMpoBaHUs Koga M oyHKUMEN NOACBETKM CMHTAaKCHCa.

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 3.94

Cnucok cHMNNEToB (hOPMUPYETCS NO rpynnam:

* JlOoKasbHble NepeMeHHbIE PYHKUUUY;
* KOHCTpyKuum (while, forn T. g.);

* BblpaxeHus (true, false);

* BCTPOEHHbIE PYHKLMM;

e Apyruve yHKUMM NpoekTa.

BHyTpu rpynn CHUNNETbI pacrnofioXKeHbl 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 3.95

[lna nepexoga K MECTy MCMNOMb30BaHNSA:
1. YcTaHOBUTb Kypcop Ha UMs oYHKLUMMW UNU NepeMEHHO B kofe NporpaMMbl.

2. Haxatb NMKM Ha umMs doyHKLUMM Uiv 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
var_input //obuABneHue BXOAHBIX MepeMeHHbLIX

00 = L s WM

(=]

s @

inpy c Tunom aadHex bool
end_var E)l MNepeumerosats r
‘—EI MNepeidTh kK MeCTY MCNONb30BaHNA » | functionl := bool to udint(inputVariable);
var /[fof
locse Iﬁ KOanOBaTb nepeMeHHaA C TUNOM AaHHbIX real M Ha4anbHeM 3Havenuem 13.3
end_var fﬁ BcraeuTe
Bbipezats

functio

12 end_function

PucyHok 3.96

4. Haxartb JIKM Ha BbIOpaHHOE MeCTO ncnonb3oBaHus. Kypcop nepemecTuTcs Ha CTPOKY, B KOTOPOW
NCNOMnb3yeTcs PYHKUNS NN NepemMeHHas.

NepenmeHoBaHWe nepeMeHHOU UNKU pyHKLUN

Ona ypobHon pabot
nepevMeHoBaHMe.

bl

C WMeHamun q.)yHKLI,VIIZ M nepemMeHHbIX [OOCTYNMHO LUeHTpann3oBaHHOE

[ns nepeumeHoBaHus cnegyer:

1. YcTaHOBUTb Kypcop Ha UMs oyHKLMM UIN NepeMEHHO B kofle NporpaMmbl.

2. Haxatb MKM Ha nms yHKUuMmM nu nepemMeHHoMN.

3. B OTKpbIBLLEMCA KOHTEKCTHOM MEHIO Bbl6paTb NyKT I'IepeumeHOBaTb. Vms BblAENNTCA 3€neHbIM
BO BCeX MecCTax NUCNoJib30BaHUA.

10

12 functionl := bool_to_udint(i ‘EI, lNepeumeHoBaTh
13 @ MNepeiT K 0BbLABNEHWUID
14 end_function = .
-El MNepeiTh K MecTy WCNOAbL30EAHWA »
[E] Konupoeatb
Iffj BcraButh
Boipezate

functionl := bool_to_udint(i

PucyHok 3.97

4. BsecTn HOBOE UMS nepemeHHon B o6nacTtu obbsaBneHus nepeMeHHbIX.

Cxema* | PegakTtop dyHKUmK "function1”

1 function functionl: udint; //wumA QyHKUMM M TN JadHHBIX BoXO4a
var_input //ofbRBEnerne BXOAHLIX MNepeMeHHbIX

inputl :
bool; //BxogHaA nepemeHHaA ¢ TWNOM AaHHbX bool

00 = O U1 s W

[t+]

:

12
.

in2 :
end_var

bool; //exogHas nepemenHas ¢ Tunom gauHbx bool

var //obbABneHue NOKansHuX NepeMeHHbIX

localVariable : real := 13.3; //nokancHasa nNepeMeHHaA C TWUNOM JaHHBX real WM HaYaneHoM SHaqedwewm 13.3
end_var
functionl := bool_to_udint(inputl);

functionl

14 end_function

bool_to_udint(in2);

PucyHok 3.98

5. [lepeMecTuTb Kypcop Ha OpYrylo CTPOKY B peaakTope yHKUMiA. MepeMmeHHasn GyaeT
nepenMeHoBaHa BO BCEX MECTaX UCMOJIb30BaHWS.

67



3 BasoBble cBeaeHus

CnuncokK oWwnbokK

B obnactn oTtobpaxeHus owmnbok copmupyetrcss Tabnuua C OnucaHMemM U pPacnofioXeHWEM OLUMOOK,
OONyLUEeHHbIX B koge. [ns nepexoja B MecTo owubku criegyeT ABaxabl Haxkartb JIKM no ctpoke ¢
oLwmnbkon.

Bee gokymentsl ™ ) 213 2 owmbok

Owwnbka Ctpoka Cronbey [oKyMeHT

MepemenHan Variable He o6baBNEHa 10 32 function1
10 18 function1

HesepHele aprymeHTsl dyHkUMK bool_to_udint

PucyHok 3.99
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4 Hactpolika npnbopa

4 HacTtpowuka npmndopa

YT106b! OTKPbITH OKHO HAacTpoek Npubopa, creayeT HaxaTb Ha KHOMKY |;| Ha NaHenu MHCTPYMEHTOB UMK
BblOpaTh B rnaBHoM MeHto Mpubop — HacTpoika npubopa.

HacTpoiika npubopa - O X

Skpak
Yact
—} MuTepdenct
—]-R5485, Cnot 1, Slave
Cam, 16
Momynu paclumperna
=} Bxons
(+} Avanoroebie
[+ OuckpeTHels
—}- Beocoge R p—
(+}- NwckpeThble

Mpouwtate 3aKphITE

PucyHok 4.1
B neBon yactun okHa HacTpoek npnbopa cogepknTcs Aepeso € pasgenamu:
* OkpaH 4.1;
* Yachl 4.2;

* WHTepdpericbl 4.3.1;
*  Mogynwn pacwmperns 4.4;
* Bxopgbl 1 Bbixoabl 4.5.

III NMPUMEYAHUE

MepeyeHb pasgenos MOXET OTNMYaTbCs Ans pasHbix Mogenen npnbopos.
B npaBon 4acTu okHa HacTpoek Npubopa oTobpaXaTCcs HaCTPONKM BbIBpaHHOro pasaena.

Bce ycTaHoBneHHble HAcTpoVikv Ansa npubopa, 3a UCKMIYEHNEM YacoB, COXPaHSIOTCA BMECTE C NMPOEKTOM.
HacTpouikn npnbopa He TpebyloT nogknoyeHns npubopa.

HacTtpowku ana npn6opos NP103 n NMNP193
Onsa npubopos MP103 n NP193 okHO HacTpoek npubopa NMeeT Apyron MHTepdenc n cogeput donbLue
pa3genos. [NapaMeTpbl B NpaBoii 4acTh OkHa 0ToOpakatoTcsi B TabnnyHOM BUAE.

B neBow 4actn okHa HacTpoek npubopa B AepeBe MOMUMO OCHOBHbIX Fpynn AOCTYMHblI AOMONHUTENbHO
HaCTPOWKMU:

* Ethernet4.3.1.2;
* TlopkntoyeHune kK OwenCloud 4.7;
* [Maponb 4.6;
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4 Hactpovika npnbopa

Hactpoiika npuBopa — O x

JlucKpETHEIE BXOSR
LWCKpeTHEIE BBIXOOE
WMronkauns

+} Modbus Slave
UMM CLOUD
HacTpoiikn nopta RS-485
Apuoue Hactooifcn oty TeTByIoT
CocToRtue Gatapen

+} CeTebie HACTPORKK
Cratyc npubopa

MNapone

Uackl

MaomynK pacluMpeHlA

JEKPEITE

PucyHok 4.2
4.1 JkpaH

HacTpoliku akpaHa JOCTYMHbI TONBKO AN NpubopoB ¢ gucnneem.

Hactpoiika npubopa — O X

=} Mpwuop
MNopcseTka 3KpaHa: MrmveHa o hd

ackl
—} MuTepgeiict
—1-RS485, Cnot 1, Slave
Cam, 16
Mogynu pacwwpetina

ApkocTs: 0%

KoHTpacT: — o %

—| Bxonbi
[+}- AHanoroBbie
(+} OuckpeTheie
—|- Beixoas

(+}- duckpeThele

Mpouwrate 3akpeiTe

PucyHok 4.3

MepeyeHb NapaMeTpoB 3aBUCUT OT TUMa npubopa.

MoaceeTtka 9KpaHa — B BbinagawwemMm MeHK MOXXHO Bbl6paTb ONNTENbHOCTb paGOTbI NoACBETKMN C
MOMEHTa nocnegHero AencTens Nonb3oBaTens.

ApKkocTb — HacTpolika apkocTh akpaHa, ot 0 go 100 %.
KoHTpacT — HacTpolika KOHTpacTHOCTM oTobpaxkaembix cumeonos, ot 0 4o 100 %.

KHonka MMMpouuTaTb uMcnomnb3yeTcd ANA CYMTbIBAHWSA TEKyLUMX HacTpOeK 3KpaHa M3 MNOAKIOYEHHOro
npmbopa.
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4.2 Yachl

B pasgene Yacbl HacTpavBaloTCa 4Yachbl peanbHOro BpeMeHu npubopa. HacTpomnkum 4yacoB pearibHOro
BpeMeHn Tpebytotcs ans paboTbl CMCTEMHBIX NepemMeHHbIX 1 B nporpammei.

HacTpeiika npubopa - O X

—} NpuSop [ata u spema
3kpan Oata: (05.03.2019 Epema: (11:27:26 =
—}- Mhrepdeica

—|-R5485, Cnot 1, Slave
Cam, 16 Koppexwan

CHMHAPOHUIBUMA C KOMNEHTEROM 3anucath

Moy nm paciumpenma Ok noHeHve: 0 cek/Mec Janncate
—]- Bxonmi

(+} Avanoroebie

[+ [wckpeTHble
—|- Briogsl

[+} duckpeTHoie

Mpouwtate 3aKpLITE

PucyHok 4.4
HdaTta v Bpems
,El,aTa 1 BpeM4a 3a4aloTCcd B COOTBETCTBYHOLLMX MOJIAX.

Ons CUHXPOHM3aLUnMn 4acoB pealyibHOro BpeMeHu an60pa ¢ vacamu [1K cnegyetr OTMETUTb ralnoYky
CMHXpOHVI?aaLIVIﬂ C KOMMNbHOTEPOM — NOoJiA HOatan BpeMﬂ CTaHYT HEaKTUBHbI.

Lata v spemn

HOara: (05032019 - Bpera: |11:28:45 =

CI-"IHKDOHI-"I-‘SELI.I-"I.H C KOMNBIOTEROM JanKcaTe

PucyHok 4.5

UTtobbl 3apaTb HOBble 3HAYeHWs Ofsl YacOB peanbHOro BpeMeHu npubopa, cregyer HaxaTb KHOMKY
3anucartb.

Koppekuusa

Morne OTKMOHeHWe CIYXUT OJ1s yKasaHWs MOrpellHOCT XO4a 4YacoB peasibHOro BpeMeHWu npubopa B
cekyHaax. Ecnu yacbl peanbHOro BpeMeHu npubopa creLuar, To 3Ha4YeHUe YKasbiBaeTCcs CO 3HAaKOM MUHYC.
Koppekuusa Ha ykasaHHyo BENUYMHY NPOUCXOAMT PaBHOMEPHO B TeYeHMe MecsLa.

Koppexuwma

CmenoHeHne: 0 cew/Mec 3anmucate

PucyHok 4.6

Y106kl 3a0aTb HOBOE 3HA4YeHMe KOpPPEeKUMU ANs YacoB pearibHOro BpemMeHu npubopa, criegyeT HaxaTb
KHOMky 3anucarhb.

KHonka MpounTaTb Mcnonb3yeTcs Ans CYATbIBAHUS TEKYLLMX HAaCTPOEK YacOB pearibHOro BPEMEHWU U3
NOAKIoYeHHOro npuéopa.
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4 Hactpovika npnbopa

Hactpownkn gna npubopoB Ha HoBou nnatdopme

NMPUMEYAHUE
m Cnucok npuGopo. Ha HoBow NnaTtdopme cM. B pasgene O nporpamme 1.

OKHO HacTpoWKM 4YacoB Afs NpMOOpPOB Ha HOBOW MnaTopMe UMeeT ApYron MHTepdenc U He MMeeT
KOppeKkuun BpemeHn (mpubopbl annapaTtHO TovHee). Hactporika 4yacoBoro nosica Tpebyertca ans
KOPPEKTHOro 0TOBpaXKeHNa MeCTHOro BpeMeHu, Tak Kak B npnbope 3HayeHne BpeMeHU XpaHuTcsa B BUAE
cpegHero BpemeHu no [puHBuyy (GMT). BknioveHne napameTpa YcTaHOBUTb YacOBOW MOSIC
KOMMNbIOTEpPa CUHXPOHM3UPYET Yackl peansHoro Bpemenn npubopa ¢ yacamum MMK.

Hacrpoiika npubopa — O Ed
—|- MNpuGop
NuckpeThsie Bxonsl [NaTa v Bpems
[wckpeTHbie BbiXombl
T . [12.03.2020 . [183433 =
—}- Modbus Slave ST Bpems: =
[paBa yoanéHHOMo QOCTyNa M3 YCTaHOBMTE O3TY ¥ BPEMA KOMNLICTERE
UNM CLOUD
HacTpoitkn nopra RS-485
e Yacosoi noAc
CocToRHue Gatapen
—|- CeTebie HacTpoikK
HacTpoiiky Ethernet ¥ CTAHOBMTE YACOBOA NORC KOMNIBHITEDS
HacTpoikk nopkniouehsr € Ov
e hetions JanKucate MNpouywTaTe
J5KpEITE
4 [
PucyHok 4.7

4.3 ObMeH no cetu

* WHTepdoericbl 4.3.1;
* Modbus 4.3.2

4.3.1 UuTepdencnl
B pasgene WHTepdencbl HacTpamBaloTCA MapameTpbl MHTepdencoB cBA3M npubopa c  ApyrvMMmu
YCTPOMCTBaMu B CETU.

JocTynHel cnegyowme nHTepdencsl:

« RS-4854.3.1.1;
« Ethernet4.3.1.2.

MHTepderickl cBA3m paboTtatoT no npotokony Modbus 4.3.2.1.

[Job6aButb nHTepdenc

Y1061 0BaBUTL UHTEpPdENC cBA3un, crnedyeT HaxaTtb [IKM Ha pasgen UHTepdbenchbl B aepeBe HacTpoek u
BblOpaTh [Jo6aBUTb MHTepchenc.
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4 Hactpolika npnbopa

WrTepgetic

Mamymw | JobaEnTe MHTepderc k R5-455
—}- Baopm

+}- AHanoroBbiE

+}- [duckpethbie
—} Boomsl

+}- duckpethbie
PucyHok 4.8

NHTepdelic byoeT nobaeneH B AepeBO C napameTpamy no ymonyaHuuio. Mms mHTepderica coctouT um3
HOMepa 3aHMMaeMoro B Npubope crnoTa u pexuma nHtepdenca.

—|- MHTepeeich
—|-R5485, Cnaot 1, Slave

PucyHok 4.9
KonunyecTtBo uHTEephencos cBs3n ans npubopa He MOXKET NPeBbILWAaTh KONMYECTBO CNOTOB B npubope.

3ameHalypaneHue uHtepcenca

[na 3ameHbl Unn yaaneHus nHtepdgenca cnenyet Haxatb NKM Ha nmsa nHtepderica B aepese HacTpoek u
BblOpaTb Heobxoammoe oencreune.

—| MuTeptheich
—}-RS485, Crop ™™ .
Cam 16 & 3amenute untepdeiic P

Mogyni pacimnp ¥aanute nHTepdeic
—|- Bxtcasl
+}- AHanoroBbie
+}- [WcKpeTHbIE
—} Boixoas

+}- [WcKpeTHbIE
PucyHok 4.10
4.3.1.1 RS-485

MapameTpbl HTEpcenca

Ona nameHeHns napameTpoB MHTepdelica ero crnegyet BolbpaTh B AepeBe HacTpoek. B npasoin yactu
OKHa HacTpoek npubopa oTobpassTca napaMmeTpbl MHTepdenca.
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4 Hactpovika npnbopa

Hactpoiika npuBopa — O X

=} MpuSop MonyaynnexcHbid weTepdelic nepegayn akHeik. JnkHEa mukki o 1200 M (Ges noeTopuTenei), MOXHO NOAKANYMTE 40 16
Jxpan ycTpoicTE.
Yackl

—}- MnTeppeitce @} Coenate no ymondatmno E|.I, 2aBONCKME HBCTPORKA

Cam, 16 Tun uHTepeeiica: RS-485
Momynu paclumpetua Homep cnota: 1 -
—f Bxoal Pexum:  Slave -

A
+} AHaNOroBLIE
& MpoTokon:

o
R Ckopocte: | 115200

—|- Beixoas

4

(+} OuckpeTHele YetHocts: | Het -
Yucno cronGur: 1 -
Butol gaHem: 8 -
10
KommeHTapuit:

MpounTaTh 3EKPbITE

PucyHok 4.11

Homep cnota onpegensiet kakow cnot npnbopa 3aHnmaeT nHtepdeic.

Pexxunmbl nHTepdenca:

+ Slave 4.3.2.3 — npubop saBnsieTca BeAOMbIM, 3HAa4YEHUS KOTOPOro OnpaLlmMBalTCs ApYrum
YCTPOMCTBOM.

+ Master 4.3.2.2 — npnbop cunTbiBaeT 1 3aNMCbIBAET 3HA4YEHNSI B€OOMbIX YCTPOWCTB, NOAKMHOYEHHbIX
no nHTepdency ceasun.

KHonka II% CaenaTb MO yMOMYaHUIO — COXPaHSIET BBEAEHHbIE B MOMS AaHHble Kak napameTpbl Mo
YMOMNYaHuio.

KHonka EI']'3aBop.cxue HacTPOMKN — OTOOpaXkaeT B MOsAX BBOAA 3aBOACKME HACTPOMKM AN Moaenu
NOAKITHOYEHHOTO Npubopa.

OctanbHble nNapameTpbl BBOASATCA B COOTBETCTBUM C 3adadaMu  MpoeKkTa W TEXHUYECKUMU
XapakTepucTMkamun Apyrmx yCTpomuCTB B CETU.

NMPUMEYAHUE

MapameTpebl «[poTokon» n «HTepBan mexay 3anpocamMmmny akTMBHbI TONbKO B pexunme Master.
KHonka Mpo4nTtaTb CUMTBIBAET TEKYLLME NapaMeTPbl NOAKMIOYEHHOro npmubopa.

Mocne 3agaHus napameTpoB MHTepderica creayeT HaxaTb KHOMKy 3akpbiTb. [lapamMeTpbl BCTynawT B
cuny nocne nepesarpysku npubopa no NMTaHWIO UK NOCHe 3arpy3ku nporpammel B npnbop.

MapameTpbl MHTepdenca ana npubopoB Ha HOBOW nnaTtdgopme
NMPUMEYAHUE
Iil Cnuncok npnbopos Ha HoBol nnatdopme cM. B pasaerne O nporpamme 1.

Onsa npubopos Ha HoBoW NnaTtopme napaMeTpbl UHTEpdenca HaxoaaTca B pasaene Hactpomnku nopra
RS-485 B gepeBe HacTpoek. B npaBol 4yacTu okHa HacTpoek npubopa oTobpaatoTcsi napamMeTpbl
nHTepdenca. OKHO HaCTPOEK UMEET BN KaK Ha PUCYHKE HUXKE.
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Hactpolika nprbopa

—IDXUL D
[HcKpeTHeIA pe
AHanoroesiit pe

=1 Bxon 6
OHCKpeTHEIA pe
AHanoroebiil pe
M3 MepEHHbIe SHAUEHUS

= Modbus Slave

Mma
Pexum COM-nopTta
Cropocte COM-nopTa
Pazmep gaHHbX
Kon. cton-6utoe
KOHTpONL UETHOCTK
RSDL

3HaueHne
RS5485
9600
8 BuT
1 cTon
Het
0

[Mpaga ynaneHHoro 4oc
OwenCloud
HacTtpoiiku nopra RS-485
Apxue
—}- CeTeBle HaCTpO#KN
HacTpoiiku Ethernet
HacTpoiiku nogknouer
“ack! peansHOro BperMeHn
Barapena
Cratyc npusopa
Mapons
Yachl
Monynu paclmpeHua <

Pexwm COM-nopta
Modbus pernctp: 520

MNepemenHan
< He BbiGpaHa >
< He ewibpaHa >
< He ewibpana >
< He BbibpaHa >
< He ewibpaHa >
< He euifipaHa >

3aKpeITs

PucyHok 4.12

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

4.3.1.2 Ethernet

Hactpouku Ethernet poctynHel Tonbko ansa NMP103 B meHio Hactponku Ethernet B pasgene CeteBble

HaCTPOWKM epeBa HacTPOEK.

Hactpolika npuGopa

—}-Bxon 5
LWCKpPETHBIR THA
=} Bxon &
[wckpeTHbif THN
Mamepettibie stwauetmnn float
—|- AHENCrOBLIE BRIXOOE!
—|- Kohgeury pauma
Brixon 1
Brixon 2
Popmupyembie staduennn float
—}-Medbus Slave
Npaea ymanénnoro pocTyna ws Owen Cloud
UNM CLOUD
Hacrpoikn nopra RS-485
Apuwe
CocTtontue Gatapen
—|- CeTeBble HACTPOMKI
HacTpoiiku Ethernet
HacTpoiku nogrmiodetna k Owen Cloud
Craryc npwbopa
MNaponk
Yach

Momynm pacwupeH1A

Wmn 3HaueHune
Tekywwii IP agpec
Texywan macka nogce

Tewywwmi [P agpec wmnosa

DMS cepsep 1 0.0.0.0
DMS cepsep 2 0.0.0.0
YeTaHoeuTs |P agpec 102110
YeTaHoBMTE Macky Noacem 25625500
Yetanosute |P agpec wnioza 10211
Pexm DHCP Bran.

Texywmin IP appec

MuHimaneHoe sHadeHue: 0.0.0.0
MakcumansHoe sHaveHwe: 255,255 255 255
Modbus peructp: 26

— O x

MNepermeHHan
< He BeIfpaHa >
< He BLIBpaHa >
< He BLIBpaHa >
< He BolbpaHa >
< He BeIfpaHa >
< He BeIfpaHa >
< He BLIBpaHa >
< He BLIBpaHa >

< He BolbpaHa >

3aKphITE

PucyHok 4.13

B okHe HacTpoek oToBpaxaloTcs TekyLle ceTeBble napaMeTtpa npubopa, a Takke 3a4aloTcs HOBbIE.

Mocne 3anncu HacTpoek ¢ HoBbIM IP-agpecoM NpuGop creayeT nepesarpysuTb.

75




4 Hactpovika npnbopa

NMPUMEYAHUE
Iil Mocne 3apgaHusa Hooro IP-agpeca npnbopy notepsietca coeanHenue c MK, ns HoBoro
CoeOuHEHUs HY>HO yKasaTb HOBbIN IP-agpec (cm. HacTpoika nopta v nogkntoyeHve npubopa 3.6).

4.3.2 Modbus

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

4.3.2.1 Pa6oTta no npotokony Modbus

Oo6wure cBegeHus

WHTepdericel cBasn paboTatoT no npotokonam Modbus-RTU (Master/Slave) unn Modbus-ASCII (Master/
Slave).

Ons opraHmsauum obmeHa OaHHbIMKM B CETM 4epe3 MHTepdenc cBA3M Heobxogum Mactep cetn —
yCTponcTBO B pexnme Master. OcHoBHasi pyHKUMs MacTepa cetn — MHMUMMpPOBaTb OOMEH AaHHbIMMU.

Ha nuHumn ceasm 00nycKaeTcA Halnmn4me TorbKO O4HOro yCTpOVICTBa B pexunve Master.

NMPUMMEYAHUE
m MpwnGopsbl MP110 n NMP114 moryT paboTaTb TONbKO B pexume Slave, ecriv K HUM NOAKIYEH MOgY b
Ocob6eHHoCcTK paboThl B pexxume Master

MP-MN485.
Ecnu npnbop pabotaer B pexume Master, TO AN MUHUMU3ALMN BPEMEHN MONMYYEHUS OAHHBIX CO BCEX
YCTPOWCTB pekoMeHayeTCs:

* ©CIN OfHO MITN HECKOMbKO Slave-yCTpoNCTB He MOAKMIOYEHbI UM HEQOCTYMHbI, TO PEKOMEHOYEeTCA
npenycMOTpeTb B MporpaMme GriokMpoBKY Onpoca 3TUX YCTPOMCTB I COKPaTUTb 40 MUHUMYMA
napametp « TanmayT OTBETa» 4118 3TUX YCTPOWCTB. B npoTMBHOM crnyyae Bpemsi onpoca byaer
pacTy NPONOpPLMOHaNnbHO KONMYECTBY HEMOAKMIOYEHHbIX YCTPOWCTB U BENNYUHE YCTAHOBMEHHOIO
napameTpa « TarmayT oTBeTa» Al 3TUX YCTPOWCTB;

* BO BpeMs yCTaHOBKM NapameTpa «VIHTepBan Mexay 3anpocamun» criefyeT y4mMTbiBaTb KONMMYECTBO
Slave-ycTpoicTB 1 00Lee KoNM4ecTBo 3anpocoB. Ecnn Bpemsa 06paboTky BCex 3anpocoB
3aHMMaeT bonblle BpeMeHu, YeM YCTaHOBMNEHO napaMeTpoM «MHTepBan mexay 3anpocaMmm», To
OaHHbIA NapameTp Oy4eT UrHopupoBaTbLCS.

OWEN Logic gonyckaet 3anporpammupoBaTb onpoc Ao 16 ycTponcTB nNo ogHOMYy MHTepdency cBasu.
Kaxgoe ycTpoMcTBO noaaepxuBaer A0 256 nepemMeHHbiX. [JonyckaeTca MCnonb3oBaHWE OfMHAaKOBbIX
a[pecoB N MEH NePEMEHHbIX A1 KaXA0ro yCTPOnCTBa.

Konu4yectBo MHTEpchencoB cBA3U

KonnyectBo nHTepdencos cBs3n npubopa 3aBUCUT OT KONMYECTBO CMOTOB nogkntodeHus. Ecnn npnbop
nogaepxusaetr paboTy OO0 ABYX WHTepdencoB CBSA3W, TO MX MOXHO HacTpouTb Ha paboTy B OBYX
He3aBMCUMbIX CETSIX.

Ocob6eHHOCTH HacTpoukn npndopos ¢ nnartoun MNP-UMN485

Ecnn npubop c¢ ycrtaHoeneHnHon nnaton [MP-UM485 HacTpoeH Ha paboty B pexume Master, T0
peKoMeHZAYeTCs MOAKMOUNTL MOATSrMBAKOLME Pe3nCcTopbl NNMHMIA CBs3M A 1 B ¢ NMOMOLLbIO YCTaHOBKM
nepembliek Ha nnate lNP-UM485. Ons pexuma Slave pekoMeHOYyeTcs OTKIHYeHME NoATArMBatoLLmX
pe3ncTopoB.

MogTarmBatowme pe3ncTopbl yCTaHaBNMBalTCA ANS 3a4aHus ONpedeneHHOro COCTOSIHUST JIHWIA CBA3W,
Korga B CeTU HeT nepefayvn. Pesnctopbl ycTaHaBNuBaKTCA B OOHOM MeECTe CEeTW, Kak npasBumio, Bosfe
npubopa B pexume Master.

CraHnpapTHble koAbl owmnb6ok Modbus

* 01 — npuHATLIA Kog PYHKUUKN HE MOXET OblTb 0OpaboTaH;
* 02 — agpec gaHHbIX, YKa3aHHbIM B 3anpoce, He4OCTYMEH;
+ 03 — 3HayeHMWe B Nnose AaHHbIX 3anpoca, ABMSETCs He4OMYCTUMOWN BEMUYMHOWN.
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®DyYHKUMM 1 06nacTu gaHHbIX

Mpu 3anpoce Master obpallaetcs kK ogHON U3 obnacten namaTu Slave ¢ nomolbio hyHkumun. O6nactb
namMsTN XapakTePU3YETCS TUMOM XPaHSLLMXCS B HEW 3HAYEHUI (BUTLI/perncTpbl) u TMINOM AoCTyna (TONbKO
yTeHue/dTeHne 1 3annce).

Tabnuua 4.1 — O6nacTu gaHHbIX npoTokona Modbus

O6nacTb AaHHbIX O6o3HavyeHue Tun gaHHbIX Twun pocTtyna
Coils (Peructpbl donaros) 0x Bynesbin YUrteHune/3anucb
Discrete Inputs (dunckpeTHble 1x Bbynesbin TonbKo YTeHue
BXOAbl)
Input Registers (Peructpbl BBOAA) 3x LlenouncneHHbIn Tonbko uTeHne
Holding Registers (Pernctpbi 4x LlenouncneHHbln YUTteHne/3anuco
XpaHeHust)

Kaxgas obnacte nmamMsaTy COCTOMT W3 ONpedeneHHoro (3aBUCALLEro OT KOHKPETHOMO YCTPOWCTBA)
KonnyectBa siveek. Kaxgas sauverika umeeT yHUKanbHbIi agpec. [na KOHUrypupyembix YCTPOWCTB
npou3BoanTENb NPELOCTaBNSAET KAPTY PErMCTPOB, B KOTOPOW COAEPXUTCS MHpOpMaUnsi O COOTBETCTBUM
napameTpoB yCTPOWCTBa U MX agpecos. [ns nporpaMMmpyeMbIX YCTPOWCTB MOrb3oBaTernb hopMupyeT
Takyld KapTy CamMOCTOATENbHO C MOMOLLb cpedbl nporpammupoBaHus. CyLlecTBYHOT YCTPOWCTBa, B
KOTOpbIX CoYeTarnTcsl 06a pacCMOTPEHHbIX CIydas — Yy UX KapTbl PEMMCTPOB €CTb (OMKCUPOBAHHASA YacTb U
YacTb, KOTOPYIO NOMb30BaTENb MOXET AOMOMHWUTL B COOTBETCTBMU CO CBOEN 3aajven .

B HekoTOpbIX yCcTponcTBax obnactv namsiTu HanoXeHbl Opyr Ha gpyra (Hanpumep, 0x 1 4x) — T. e.
nornb3oBaTernb CMOXET obpallaTbCs pasHbiMU PYHKLUMAMU K OOHUM U TEM XXE pPerncTpam.

dyHKUMA onpedenseT onepauuio (Y4TeHue/3annck) U obnacTe NamsTK, C KOTOPOW 3Ta onepauus Gyget
npov3seneHa.

Tabnuua 4.2 — OcHoBHble byHKLMM npoTokona Modbus

Kon ¢yHkuun Umsa dpyHkuun BbinonHsiemas komaHaa
1 (0x01) Read Coil Status UTeHne 3HaYeHN N3 HECKOIbKUX perncTpoB dnaros
2 (0x02) Read Discrete Inputs |YTeHne 3Ha4eHUN N3 HECKONbKMX ANCKPETHBIX BXOAOB
3 (0x03) Read Holding YTeHune 3Ha4YEeHNI N3 HECKOSTbKNX PEMMCTPOB XPaHEHUS
Registers
4 (0x04) Read Input Registers | YTeHne 3Ha4eHUIn N3 HECKONBbKUX PErNCTPOB BBOAA
5 (0x05) Force Single Caoil 3anuck 3HadeHns B oaunH perncTp dnara
6 (0x06) Preset Single Register | 3anucb 3HauyeHUs1 B 0gMH perucTp XpaHeHust
15 (0xOF) Force Multiple Coils | 3annck 3Ha4YeHWIn B HECKONBKO perMcTpoB doniaros
Preset Multiple 3anucb 3Ha4YeHUI B HECKOSBKO PErMCTPOB XpaHEHUS
16 (0x10) ,
Registers

B pasnuuHbIX AOKYMEHTax MOeHTUYHble 0003HaYeHWst MOryT MMETb pasHblii CMbICH B 3aBUCUMOCTM OT
KoHTekcTa. Hanpumep, npedmkc 0X 4acTo MCNOMb3YyT Kak yKasaHue Ha LeCTHaauaTepuYHyto cuctemy
cuncneHusl, NoaTomy B ogHom criydae 0x30 moxeT obosHayatb «30- 6uT obrnactn namaTu coils», a B
apyrom — «agpec 30 B wectHaguatepuyHon (HEX) cucteme cuncneHmsay (npy 3TOM AaHHbIN aapec MOXeT
OTHOCUTBLCS K NMtoboK obnacTtn namaTn).

Onpoc Slave MoxeT ObiTb OAUHOYHbLIM UNU rpynnoBbIM. [py oguHOYHOM onpoce Master cumTbiBaeT
KaxabI U3 napaMeTpoB Slave oTaenbHOM KOMaHOoMN.

Mpv rpynnoBom onpoce Master cunTbiBaET O4HOM KOMaHAOW cpa3y HECKOMNbKO NapameTpoB, YbM agpeca
B KapTe peructpoB pacrorfioXeHbl CTPOro MocrefoBaTefisHO U He MMERT paspbiBOB. [pynnoBo onpoc
NO3BOMNSET YMEHbLUUTb TpauK B CETU U BPpeMS, 3aTpavymBaemMoe Ha ONpoc YCTPONCTBA, HO B HEKOTOPbIX
cryyasix ero npuMeHeHUe HEeBO3MOXHO (MM BO3MOXHO C OrpaHUYeHusIMU) U3-3a UHOAUBUAYamNbHbIX
ocobeHHocTen npubopa.

Bpewms onpoca u Tanm-ayT oTBeTa

Mpy KOPPEKTHO 3aaHHbIX NapamMeTpax, PEMMCTPbl ONPaLLMBAOTCA C 3adaHHbIM MHTepBarnoM. Ecnm ykasaH
MEHbLUUIM nepuog onpoca, Yem obuiee Bpems obMmeHa, TO KOPPEKTHbIN obmeH no mHTepdericy Byaer
HapyLLEH.
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Ecnu Bpems TaiiMm-ayTa oTBeTa OT Slave HacTpoeHO MeHblle BO3MOXHOro, TO OTBET ycTponcTtea Slave
Opakyetca. Cnegyrowmin 3anpoc 3akaH4YMBAETCS Heyaayewn M OaHHble No MHTepdhelrcy He nocTynawT B
pernctpbl Master.

Mopsaaok perucTpoB U NOpAAOK 6anT

Mopsigok cnegoBaHus perncTpoB/6anT BaXkeH Npu CHUTbIBAHUM CUCTEMHBIX NepeMeHHbIX goopmata FLOAT
(aHanoroBble Bxoabl/Bbixoabl) Npubopa B pexxume Slave.

MepemerHbie OWEN Logic npu pabote no Modbus nmetot cnegytowime 0CoOeHHOCTU:

* Leno4vncneHHbIr TN (uint) — 3aHMMaeT OguH PerucTp, HacTporika crefoBaHUs perncTpoB/ounT He
BMWSIET HA AaHHbIV TWM;

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

* Tun c nnasatowlen 3anaton (float) — 3aHMmaeT aBa perncTpa, NopsAoK cnefoBaHus 6anT n
PErMcTpoB BaXeH.

ABTOnoACTpoOMKa BpeMeHU LMKIa nporpaMmmbil

Mpubopbl MOryT noacTpaMBaTb BpeMsi paboTbl UMKNa MporpamMmbl B 3aBUCMMOCTM OT CIIOXKHOCTM
anropvtma. ABTOMOACTPOVKA BPEMEHN LIMKINA NporpaMMbl BUSIET Ha paboTy nHTepdeiica cBA3n, Tak Kak
3anpocbl 06pabaTbiBaloTCs B OCTaBLLIEECS NOCHE BbINOMHEHWUS NPOrpaMmbl Bpemsi LMKna.

CornacHo anropuTmy noACTPOMKM BPEMEHU LMKNa, MUHUMarbHOE YMCno Bbi3oBoB Master coctaensaeTt Ao
50 pa3 B cekyHay. Ecnun Master He ycneBaeT onpocuTb BCe YCTPOWCTBA, TO HEOBXOAUMO BHECTU
N3MEHEHUS B anroput™ Ans onTUMU3ALIMKN KONMYECTBa 3anpocoB.

Mepuwopg onpoca u npaBuna ero Ha3HaYeHUs

Mpnbop Bce 3anpockl cTaBuUT B odepedb. Ecnn oyepeab kopoTkasi, TO NpuboOp BbINOMHUT BCE LUKMbI
3anpoca-oTBeTa U OCTAaHOBUTCH B OXUAAHMW NOKa HEe NOAOMAET K KOHLY 3aAaHHbIv nepuog. Ecnn ovepenb
ONVHHasA M He yKnadblBaeTcs B 3ajaHHbli nepuog, To npubop GyaeT onpawwmBatb BCe HeobxoguMmble
napameTpbl C MakCUmarnbHO BO3MOXHbIM MNEPUOAOM, HO 3TOT nepuog Oyaner 6onblie 3agaHHOro B
HacTpoMKax.

BpemeHHas avarpamma onpoca:

WHTEpBaN
Tanmayt Mexay
oTBeTa 3anpocamu
3ani ol 3an2 o182 zani otei
nepuog onpoca
~} —

PucyHok 4.14

Ons makcumaneHon ckopoctn 115200 6ut/c onpoc AByx nepemeHHbix Tuna FLOAT B «upeanbHbIX»
yCnoBusx (KOpoTKasi NMMHUS CBSI3W, OTCYTCTBME MOMEX) Y OAHOIO MOAYMHEHHOrO YCTPOWCTBa crepyet
YCTaHOBUTb:

* Bpems OTBETa OT Havana 3anpoca — 2,64 mc;
* CcrepymroLLmiA 3anpoc HAaYUMHAETCS HE paHblle, YeM Yepes 12 Mc;
» 0buwee Bpems Ha 3anpoc 1 peructpa FLOAT - 3,4 mc.

B BbllLenepeyncrieHHbIX YCnoBusiX, Npubop CMOXET oTnpaBnaTb 83 3anpoca B cekyHay. [laHHoe 3HayeHne
cripaBeanMBo U Afs ApYrMX NpvGOpoB ¢ ModoOHbIMM BpeMeHHbIMU XxapakTepuctukamu. B npouecce
pa3paboTkM anropuMTMa, Koraa rforvka YCIOXHSETCs, TO YBenuuMBaeTCs Bpemsi LMKMa M KONMMYecTBO
3anpocoB 3a cekyHay OyaeT cHuKaTbCs.

3HauyeHMe nepuoda onpoca 3aBUCKT OT anropuTMa, Kak 4acTto W Kakve napameTpbl Hado onpalivBarth.
PekomeHayeTcsl BbICTABNATb Nepuof onpoca paBHbiM 1 ¢. B 3ToM crnyyae npubop cMoxeT onpocuTb Ao 50
NepemMeHHbIX.

Mopsinok onpoca HeCKONMbKUX YCTPOMUCTB Ha LUUHE

YCTporcTBa onpalnBarTCcsa CornacHo chopMmmnpoBaHHon odepenm. Onpoc NponcxoauT OT HaMMEHbLLIENO
agpeca k Havbonbwemy. B npumepe Ha mnnocTtpauum Hwxe nepBbiM OyOeT OnpoLIeHO YCTPOWCTBO C
agpecom 8, nocrnegHum — ¢ agpecom 32.
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—1-{R5485, Crot 1, Master:
NBT100(NET1D), 16
My 110-X.8Fx, 8
CMi2, 32

PucyHok 4.15

MoxHo 3apgaBaTb pa3HbIl7I nepunog onpoca noAYNHEHHbIX yCTpOI7|CTB. KOHerTHOG 3Ha4yeHune 6y/:|,eT
3aBuUCceTb OT peLuaeM017| 3agavun.

Pacuyet agpeca n 6uta ans cunTbiBaHUA byneBon nepemeHHon B pexume Master

B HekoTOpbIX cny4vasx TpebyeTca BbIMMCNNTE agpec perucrTpa u Homep Guta NOgYNHEHHOrO YCTPOMCTRA.
Ona onpepeneHns agpeca peructpa M Homepa GuTa M3 OOKYMeHTauuu Ha onpalmBaemMbini npubop
OepeTcs pacnonoxeHne GUTOBOM NepeMeHHoN, Hanpumep, bum 1400, nanee cneayert:

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

MonyyeHHble agpec u Homep BBOasATcA B nomns «Peructp» un «BuT» BO Bpemsi HacTpoyiku onpoca
YCTPOWCTBA.

+ Iﬁ X Wrman: Warl =
MMA Mep eMeHHoM Twn Appec perucTpa KommerTapuii - Tun:  Bynescxoe .
Warl Eyneackoe a7
PerucTp: a7 Bur: 0
Pyrkumn uternn: | (x01 -
Pyrwn sammcn: | 05 -

3anKck Mo KIMEHEHNID

PucyHok 4.16
4.3.2.2 Pexxum Master

B pexume Master npubop onpawuvBaeT nNOAKMOYEHHbIE MO WHTepdency apyrme nogyYnHEHHbIe
YCTPOWCTBA.

NMPUMEYAHUE
|I| Ona uHtepdeiica B pexxume Master rpynnoBon onpoc NOAYNHEHHbBIX YCTPONCTB He
noaaepXnBaeTca.

[nsa onpoca cneayet 0o6aBuTb U HACTPOUTb YCTPOUCTBA. UTOOLI 406aBUTL YCTPOMUCTBO, CneayeT HaxaTb
MKM Ha nms uHtepdeinca n BbibpaTh [lo06aBUTb YCTPOMNCTBO B KOHTEKCTHOM MEHIO.

—}- Mpubop I'Il:nn}'.ﬂ.}'nner:Ethﬁ MHTERDENC
Skpat Ao 16 YCTpoWCTE.
Yach

—| MKTepmelich % CpenaTe no yMOoOmYaHuo

‘R5485, Cnot 1, Mas
Moy nw pacLuupeHrA
+} Buoow
+}- Bbixcombi

+ [JOoBaeute ycTpoicTEs o

AoBaeuTe us LLaBnoHoE... -

& ZamenuTe nnTepdeiic k -

X Yopanute nnTepdeliic
lon:

PucyHok 4.17

[oGaBneHHoe ycTpoicTBo Gyaer oToGpaxeHo B AepeBe Kak OTBETBNeHMe uHTepdelica. HanmeHoBaHue
YCTPOWCTBa COCTOUT M3 UMEHM 1 agpeca yCTPOMCTBRa.
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—| MHTepteics
—|- R54835, Cnot 1, Master
YeTpoitcTeo, 16

PucyHok 4.18

MapamMeTpbl onpawmBaemMoro ycTpoucTea

[na nameHeHns napameTpoB YCTPOMCTBA CredyeT HaXaTb Ha ero HavMeHoBaHWe B JepeBe HacTpoek — B
NpaBoil YacTK OKHa HacTpoek Npubopa oTobpassATcs napameTpsbil.

Hram: YctpoicTen Appec: 16
MNepwuopn onpoca, Me: 100 Kon-so nonbimow: k]
TaiimayT oTBETA, MC: 100
Cratyc: | <HeBbibpada = | | ... Onpoc: | < He BeifipaHa

CTapluWM peEMACTpOM BREpen Crapwwm GafiTomM Bnepen
Rozt: 2 1 4 5

KorareHTapuii:

PucyHok 4.19

[MapameTpbl onpallmBaemMoro ycTpomcTea:

Nma — nwvst ycTporcTea Ansd otobpaxeHus B fepeBe HAaCTPOoeK;

Appec — ceTeBOWN agpec yCTPOWCTBa;

Mepuoa onpoca, MC — BPEMEHHOW UHTEPBAST, Yepe3 KOTOPbIV MOBTOPSIETCA onpoc. JonycTumbIn
ananasoH ot 0 go 65535 mc;

TanmayT oTBeTa, MC — BpPEMS, MO UCTEYEHMM KOTOPOrO MOMbITKa ONpoca CHUTAETCS HEYAaYHOMN.
Oonyctumblin ananasoH ot 0 go 65535 mc. TamayT oTBETa pekoMeHayeTcs 3agaBaTh B AManasoHe
300-500 wmc;

Kon-Bo nonbITOK — KONUYECTBO HeyAaYHbIX NOMbITOK ONpoca, Npu AOCTUXEHNM KOTOPOTro
nameHsetca Ctatyc yctponcTtsea. [Jonyctumeln ananasoH ot 0 oo 255;

Cratyc — ykasaHue ByneBCKON NepeMeHHOW, B KOTOPYIO 3anucbiBaeTcs ctatyc npubopa: 1 —
YCTPOWUCTBO (PYHKLIMOHUPYET HOpManbHO, 0 — CBA3b C YCTPOMCTBOM NoTepsiHa. [NepemeHHast
BblIOUpaeTcs B TabnyLe nepeMeHHbIX 5, KoTopasi BbI3bIBAETCA HAXATUEM KHOMKN «...»;

Onpoc — ykasaHue OyneBcKow NnepeMeHHON, KoTopas onpeaensietT JocTyn kK onpocy: 0 — 3anper
onpoca, 1 — paspeLueHune onpoca. lNepemeHHas BblbMpaeTca B Tabnuie nepeMeHHbIX 5, koTopas
BbI3bIBAETCH HAXXATUEM KHOMKU «...»;

NMPUMEYAHUE

m MapameTpbl CTaTyc 1 Onpoc cryxart aAns otobpaxeHus 1 ynpaeneHus cBsAau npudopa c
onpaluMBaeMbIMU YCTporcTBaMu. MprBsidaHHbIE NEPEMEHHBIE MOXHO UCMOSb30BaTh Arst
BM3yanusauuu Unu ycTpaHeHust obpbisa cBA3N B Norvke paboTbl NporpamMmbi.

CTtaplumm permcTpom Bnepea — Onpenensiet o4epeqHoOCTb MOChISIKM PETMCTPOB BO BPEMS
paboThbl C ABYXPErNCTPOBBLIMU NEPEMEHHBIMU;

Crapwum 6anTomM Bnepea — onpenenseT 04epeaHOCTb cneaoBaHus 6anToB B NOCLINKE;
KomMmeHTapuin — TeKCTOBOE onucaHue yCcTponcTaa.
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Mpumep

Tpebyetca cumtatb Uncno «—250.123».

B 3aBucumocTtu ot HaCTpOﬁKM nopAgka criegoBaHusa peFMCTpOB/GGﬁT OHO 6y,u,eT nepegarbca pasfnimyHbiM

obpasom.
HacTtpowka nopsigka crnegoBaHUA peructpoB/6anT
Mnagw
L -
CTapluwM pEMICTPOM BREpED Crapwwm SalfToM Bnepen
Float: 1 2 3 4 01 1 1
—
PucyHok 4.20
Crapuw
Crapwwm perwcTpomM Bnepen Crapwwm Gafitom Bnepen
Float 2 1 4 3 0001
—
PucyHok 4.22
Mnagw
CTaplivm perucTpoM BRepen Craplwm SafToM Bnepen
Float: 3 4 1 2 01 1 1
—
PucyHok 4.24
Crapuw
CTapluwM peEMICTpOM BREpEn Crapwwm GalToM Bnepen
Float. 4 3 2 1 1100
—
PucyHok 4.26

MepeMeHHbIe onpaliMBaemMoro ycTpomcrea

B HWXHel yacTu okHa

pacrionaraeTcs Tabnuua nepeMeHHbIX onpaLMBaeMoro yCTpoicTea.

YUT06bl 06GaBUTL NEPEMEHHYIO, CIEAYEeT HaXaTb KHOMKY + MepemeHHas GyaeT nomelleHa B Tabnuuy,

KaK Ha pUCYHKe HUXe.

+ 0 X
MMA nepeMerHon Tun Appec peructpa KoMMeEHTap KA
Warl BEyneecroe 0
WarZ BEyneecroe 0
PucyHok 4.28

YT1obbl co3aaTb HECKONbKO MEePEMEHHbIX CO CXOXMMW HacTpoWkamu, cnegyeT BblbpaTb NepemMeHHylo B

Tabnuue n HaxaTb KHOMMKY D TMpa)KMpOBaTb.
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o TupawuposaHne NepemeHHoR x
MNapameTpkl

Wrag: Var2]

HauaneHsii HomMep: 2 =

KonvyecTso: 3 =

War agpeca: 2 -

QK CTmewa

PucyHok 4.29

HacTpoiku TupaxmpoBaHus nepeMeHHON:

*  Nma — umda nepemMeHHON, koTopas byaeT TMpaxupoBaHa;

+ HavanbHbIN HOMep — HavarnbHoe YNCno, KoTopoe ByaeT Ao6aBNEHO K UMEHU TUPaXMPYEMOW
nepemMeHHoM;

+ KonunyecTBO — KONMYECTBO NEPEMEHHbIX, KOTOPbIE HY>KHO A06aBUTb;

+ LUWlar apgpeca — Lwiar, ¢ KOTOpbIM ByAeT yBennuuBaTbCsa 3Ha4eHne napameTpa Peructp.

[MepemeHHble ByayT fobaBneHbl B Tabnuuy.

+ 0O X
MR Mep eMEHHD IR Tian Appec perucTpa KoMMerTapui -
Warl BEynesckne 0
Ward? Bynesckoe 0
WarZl Bynesckoe 0
War2d Eynescroe 0
PucyHok 4.30

Ons ynaneHus n3 Tabnuubl cnegyeT BblAeNWTb HEOOXOAMMYHO NEPEMEHHYIO U HAXaTb KHOMKY X,

CBoucTBa nepeMeHHOW onpawmMBaeMoro ycTponcrTaa

ram: Varl

Tun:  LenowscnenHoe -

PerncTp: 515
Pynrimn uteHnan: | 03 -
Pyrkumn zamack: | 06 -

JANKCH N0 KIMEHEHWID

Konwsectso pervctpos: 1 |

1
3anycK YTEHWA: 5 ApaHa =

Janyck sanmcy: | = AE BeIBpaHa >

Cratyc: | <He BoibpaHa =

KormeHTapui:

PucyHok 4.31

CeolicTBa nepemeHHon onpawmnBaemMoro yCTpOVICTBa HacTpaunBalTCA crnpaBa oT Tabnuupl:
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*  WUmA nepemMeHHOW — HanMeHOBaHWe O11s1 oTOOpaXkeHNs B Tabnvue NepeMeHHbIX 5;

e Twun — tun 5.1 nepemeHHoN: ByneBCKUN, LLENOYNCIIEHHbIM UMW C NNaBaloLlen 3aniaTon;

* BuT (Tonbko Ans nepeMeHHbIX 6yNeBCKOro Tuna) — Homep 6uta Ans YTeHus;

» PerucTtp/Agpec permcrtpa — 3HadeHue perncrpa, kK KotTopomy obpataercs npubop,
oTobpaxaeTcs B Tabnuue;

*  DyHKUUA YTeHUs/(PyHKLUNA 3anUCK — OTKIIOYEHNE UK BbIGOP OYHKUUKN 3anucn/JYTeHus;

NPUMEYAHUE

m YreHne no nepuoay — nepvog YTeHUs yCTaHaBNMBAETCS B HAacCTporikax npubopa.
3anucb No N3MeHeHUIo — ecrnu 3Ta (PYHKLMA akTMBUPOBaHA, TO B CNy4ae U3MeHeHUs!
3Ha4YeHWs NEPEMEHHON MacTep MHULUUPYET 3anmcb 3HaYeHUs NnepeMeHHol B Slave-
YCTPOWCTBO.

* KonuuecTtBo (TONbKO ANA LeNnoYUCreHHbIX NepeMeHHbIX) — KONMMYeCTBO 3aHNMaeMbIX
nepemMeHHON perncTpos: 1 unm 2;

+ 3anyck YTeHus — HasHa4yaeTcs nepemeHHas Bynesckoro Tuna (komaHgHas nepeMeHHas) Ans
NPUHYAUTENBHOIO YTEHUS HacTpamBaeMon NepemMeHHON: ecrnv 3HaYeHne KoMaHaHOM NepeMeHHon
MeHsieTcs ¢ 0 Ha 1, MacTep MHULUMMPYET 3anpoc Ha YTEeHWEe, MOCHe YCMELUHOMO BbINONTHEHMWS
3anpoca 3HayeHne KoMaH4HOW NepeMeHHON aBToMaTu4eckm meHsetcs ¢ 1 Ha O;

+ 3anyck 3anucu — HasHa4YaeTcs KoMmaHgHasa nepemeHHas OyneBckoro Tvna (komaHgHas
nepemMeHHas) 4N NpYHyOUTENbHOW 3anvMcy HacTpanBaeMon NePEMEHHON: €CINN 3HaYeHne
KOMaHaHOW nepemeHHon MeHsieTes ¢ 0 Ha 1, macTep MHMLMMPYET 3anpoc Ha 3anucb, Nocne
YCNELLHOro BbINONHEHWS 3anpoca 3HaYeHne KOMaHOHOW NepeMeHHON aBTOMaTUYECKN MEHSETCA C
1 Ha 0;

+ CraTyc — Ha3Ha4aeTcs LenovmcrieHHas nepeMeHHasi, B KotTopyto 6yaert sanmcaH Ko oLmbku
Modbus 4.3.2.1, B cnyyae ee nosiBNeHus;

+ KoMmeHTapui — TeKCTOBOE OnmcaHne nepemMeHHon ans otobpaxxeHns B Tabnvue nepeMeHHbix 5;

NMPUMEYYAHUE

m YTeHune 1 3annck No KoMaHae No3BOSSIET NPUHYAMTENBHO YNTaTb UMK 3anncbiBaTb 3HAYEHUS
nepemeHHol n 6ornee rmbko HacTpamBaTb YTEHME U 3aMNnChb.
Bo3moxxHO KOMOMHMPOBATL BCe BapuaHTbl YTEHMS 1 3anucu. Hanpumep, MOXHO HaCTPOUTb YTeHne
3HAYeHMIN Mo Nepuogy U C NOMOLLBIO KOMaHZbI, @ 3anucb MO U3MEHEHUIO U MO KOMaHZeE.

LLlaGnoHbl ceTeBbIX YCTPOUCTB

Onsa wHTepdencoB B pexume Master gocTynHO co3gaHve M UCMoNb3oBaHWe LWabnoHOB CETEBbIX
YCTPOWCTB. [NapameTpbl U NepeMeHHbIE HACTPOEHHOIO YCTPOMCTBA MOTyT ObiTb COXpaHeHbl B BUae danna

wabnoHa. [na coxpaHeHus wabnoHa crnegyer HaxaTb KHOMKY IE CoxpaHuTb YCTPOMCTBO Kak
wabnoH. B oTKpbIBLIEMCHA OKHE NpoBOAHMKA credyeT BbibpaTb pacnonoXxeHne u BBeCTU umsA danna.
®anin 6yageTt coxpaHeH ¢ pacwmpeHvem . dvip. CoxpaHeHHbIN WabnoH MOXHO MCNONb3oBaTh ANS APYrunx
UHTEPdENCOB U NPOEKTOB.

[nsa ucnonb3oBaHusA coxpaHeHHoro wabnoHa cnegyet HaxaTtb [MKM Ha HavmeHoBaHWe uHTepdenca B
Aepese HacTpoek M BblbpaTb [lo6aBuTb u3 LLlabnoHoB... B oTkpbiBLLIEMCA OKHE NPOBOAHUKA criegyeT
HaWTK pacnonoxeHve davna n 3arpy3utb. LLlabnoH npuMeHUTCA K MHTepdelnicy BMecTe CO BCEMM
napameTpamu.

—}- MNpwSop

R5485, Cnor 1, Maptar

Moy nu paciIMperms <+ Jdobaewte ycTpoiicTen
+} Bxoasi Jobaente us lWabnoHoe...

[} Bicomsl & 3amenuTe unTepbeiic »

K Yaanute unTepdeiic

PucyHok 4.32

Ona paga yctponcts nponssoactasa komnaHun OBEH ecTb rotoBble wWabmnoHbl, KOTOpbIE MOXHO 3arpy3uTb
13 oHnarnH-6a3bl ¢ nomollbto MeHemxepa koMmnoHeHToB 3.10.

83



4 Hactpovika npnbopa

KoHdurypupoBaHue nnatbi NMP-UMN485

Mocne koHdurypuposaHus Bcex napametrpos B OWEN Logic cnegyeT npoBepuTb NOMNoXeHWe JxaMnepos
Ha ceTeBou nnate MNP-UM485. [ina paboTbl B pexxume Master no nHtepdericy RS-485 mxamnepbl cnegyer
yCTaHOBUTbL B nonoxeHne MST.

—o[co [E9o [

DA1 :
PRR12B02 CLA1

PucyHok 4.33
4.3.2.3 Pexum Slave

B pexume Slave npubop npenocTaBnsieT AaHHble ANs CYMTbIBAHUS OPYrMM YCTPOWCTBOM B CETH,
CaMOCTOSATENbHbI ONPOC HE BEAET.

YT06bI HACTPOMTL NapameTpbl Nepeaavn AaHHbIX, CreayeT HaxaTb Ha umsa npubopa (No ymonyaHuwo —
Cam, 16) noag HanmeHoBaHWeM UHTepdenca B AepeBe HacTPoeK.

—| MHTepaeics

PucyHok 4.34
MapameTpbl npubopa
Hram: Cam Appec: 16
[] Crapwum perwcTpomM BREpen Crapwwm GafmorM Bnepen
Float: 2 1 4 3
KommeH Tapui;
PucyHok 4.35

B npaBon YacTn okHa HacTpoeK pacnonoxeHbl obLme A BCcex NepeMeHHbIX napameTpbl npubopa:
*  WNma — nwvsa npnbopa ans otobpaxeHus B JepeBe HacTPOeKk;
» Appec — ceteBow agpec npubopa;
+ CTapwmm permcTtpom Bnepeg — ornpenensier o4epeaHoCTb NOChINKN perucTpos npu pabote ¢
ABYXPErncTpoBbIMM NepemMeHHbIMU;
+ Crapwum 6anTomM Bnepen — onpeaenseT 04epeaHoCTb crieqoBaHns 6anToB B NOCLISIKE;
+ KommeHTapumn — TekcTtoBoe onncanune npubopa.

[ns npubopa B pexmume Slave gonyckaeTcsa onpoc Ao 64 perncTpoB nNpuy rpynnoBoM Onpoce.

NMepemeHHbIe npubopa

B HwmxHem yactu oOkHa pacnonaraeTcd Tabnuua nepemeHHbIX npubopa, 3HavyeHus KOoTopbiX OyayT
CUUTBIBATLCS APYTMM YCTPONCTBOM.

UTto6bl 06aBNTL NEpeMEHHYI0, creayeT HaxaTb KHOMKY + lMepemeHHas Oyget nomelleHa B Tadbnuuy,
Kak Ha pUCYHKe HUXe.
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4 Hactpolika npnbopa

+ 0 X

MMA NepeMerHon Tun Appec peructpa KoMMERTAp WA
Warl Lenouscnetnos b12
War2 Lencuncnertos 513

PucyHok 4.36

Ytobbl co3gaTtb HECKOSbKO nepemMeHHbIX CO CXOXUMU HaCTpOIZKaMI/I, cnenyet Bbl6paTb nepemMeHHy B

Tabnuue 1 Haxarb KHOMMKY D TVIpa)KVIpDBaTb.

o5l TupaxknposaHWe NepemMeHHoR >
MNapameTpel

Argm: Varl

HauaneHeii HorMep: 4 -

KonwyecTso: 3 =

War appeca: 2 =

Ok OTrmena

PucyHok 4.37

HacTporku TupaxxupoBaHUs nepemMeHHom:

*  UmA — umsa nepemMeHHon, koTopas ByaeT TMpaXXMpoBaHa;

* HavanbHbIN HOMep — HavarnbHoe YNCno, KoTopoe ByaeT 406aBNEHO K UMEHN TUPAXUPYEMOW
nepemMeHHOoN;

* KonunyecTBO — KONMYECTBO NEPEMEHHbBIX, KOTOPOE HYXXHO 06aBUTb;

« Llar agpeca — Liar, ¢ koTopbliM ByAeT yBenMunBaThCs 3HaYeHne napameTtpa Perucrp.

lMepemMeHHble OyayT AobaBneHbl B Tabnumuy.

+ 0 X
MMA nepeMeHHor Tun Appec perucTpa K.oMMeHTap KA
Warl Uenouncnettos 512
Warld Uenouncnenros h14
Warlh Uenouncnenros 516
Varle Llenoumncnettoe 512

PucyHok 4.38

Ons yaaneHua na Tabnuupl crnegyet BblAENNTb H606X0}J,I/IMyI'0 nepemMeHHy N HaXaTtb KHOMKY x
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4 Hactpovika npnbopa

CBouncTBa nepeMeHHOM npnbopa

Wran:
Tun: -

PerucTp: 1

KormeH Tapii:

PucyHok 4.39

CeoiicTBa nepemeHHon npnbopa HacTpaneatoTcs crnpasa OT Tabnuubl:

*  WUmA nepemeHHON — nmsA nepemeHHon npubopa (3agaeT nonb3oBaTenb);
Tun — T1n 5.1 nepeMeHHON NpmMbopa: LENOYNCTIEHHbIA UMW C MNaBatoLLEN 3ansaTown;
s | |MIPUMEYAHUE
1 | |ByneBckue nepemeHHble MOXHO CHMTaTh B LIENOYMCIIEHHYIO nepeMeHHyto. CocTosiHue

ANCKPETHOrO BXOAa MOXHO 13BMeYb ¢ nomollbto 6noka EXTRACT 6.1.5.1 unun
nogxoasuero makpoca n3 Menegxepa komnoHeHtos 3.10.

Apapec peructpa — agpec permcrtpa nepemMeHHon npubopa (3agaeT nonb3osaTtenb). [luanasoH
OOCTYNHbIX aApecoB ykasaH B pykogoocmaee Mo 3Kcrinyamauyuu npubopa;

KomMmeHTapui — TEKCTOBOE ONUcaHne 3Ha4eHust NepeMeHHON AN oTobpaxeHus B Tabnuue
nepemMeHHbIx 5.1.

4.4 Moaynwu paclumpeHus

B pasgene Moaynu paclumpeHuUsi HacTpamBaloTCA MOOKMIOYEHHbIE K Npubopy mMoaynu pacluMpeHus
BBOAa/BbIBOAA.

Hdo6aBuTb Moaynb paclunMpeHus

UTtobbl go6aBuTb Moaynb pacluupeHusi, cneayet Haxatb [NKM Ha pasgen Moaynu pacwupeHus B
JepeBe HacTpoek v BbibpaTb [lo6aBUTL Moaynb pacwimpeHus — < Mogenb Moayns paclumpeHus >.

HacTpoiika npubopa

- O bt
=} Mpwuop
Skpan
Yackl
WHTeppeiick
Momynw pacwipen JoBaenTs Moay b paciumpeHns ] MPM-220.3

= Bxoms nPM-24.3

MPM-220.1
[+ OuckpeTbie
4 Buron MPM-24.1

[+} AHEnoroBkIE

[+} duckpeTheie

MNpouwraTe 3aKpeiTe

PucyHok 4.40
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4 Hactpolika npnbopa

MO}J,yJ'Ib pacmnpeHunsa OTO6pa3MTCFI KaK OTBETBIIEHNE pasgena B [JepeBe HacTpoek. HanmeHoBaHune
Moayna paclnpeHmna CocTtounT U3 Mmogenun moaynsa n Homepa 3aHnmMmaemoro crora.

Mopgynb paclumpeH1s MoXHO yaanuTb, Haxas [NTKM Ha ero HavMMmeHoBaHWe B AepeBe HacTpoek u Bblibpas
COOTBETCTBYIOLLYIO OYHKLMIO.

I'Iapameprl Moayns pacwnpeHus
MapameTpbl BbIAENEHHOrO MOAYNS paclumMpeHns oTobpaxatoTcs B NpaBo YacTu OKHa HacTPOeK.

HacTpoiika npubopa - O X

—} MNpuSop
Sicpan Homep cnota: | 1 -
Yacm

WMuTeppeiichl T

Momynu pacwmperna

(+}- Beocope

3aKprITE

PucyHok 4.41

B Bbinagatowiem meHio Homep cnoTta ykasbiBaeTcs HOMmep crnota B npubope, 3aHMMaemblii Mogyrem
pacwmpeHnusi. KonmyectBo Moaynen pacluMpeHnst He MOXeT NpeBbILLaTh KONMYeCTBO COTOB B Npubope.

CTtaTyc NoaknioyeHns Mogyns pacLUMpeHnUs MOXET COXPaHAaTbCS B nepemeHHyto bynesckoro Tuna. Ecnu
CBSI3b C MOJYreM yCTaHOBIMEHA, TO NepeMeHHas XpaHuT 3HadeHue True, ecnu CBA3b HE YCTaHOBIEHa —
False. [1nsa Boibopa nepeMeHHON, B KOTOPOW ByAeT XpaHUTbLCS CTaTyc, CneayeT HaxaTb KHOMKY «...».

OTkpoeTcst Tabnuua nepemMeHHbIX 5, B KOTOPOW MOXHO BbiGpaTb NEPEMEHHYI0 M3 MPOEKTa Unu co3naTb
HOBY!O.

BriGepuTe nepeMeHHy WK Co3galiTe HOBYHD x
Mowek &
7
3HaueHure no Menonszoeatwe @
WA nepemenHol Tun nepeMeHHoiA JHEPrOHEZ3BMCHMOCTE et AT KomMmeHTapIiA E
b1 bynescxoe - ] 0 Her ®

HE BEIGRSHS > - | Het

0K
PucyHok 4.42

BbibpaHHas nepemeHHas 6yaet otobpaxaTbcs B none Beoga Craryc.
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4 Hactpovika npnbopa

Hactpoiika npubopa — O =

—|- MpuGop

= |1
T Hormep cnoTa: -

Yackl

: b1
MHTepgeich Cramye:

—|- Momynu1 pacluMpeHKA
MPM-220.1, Cnot 1

+}- Bxcomm

+}- Beoooob

3BKPBITE

PucyHok 4.43
[ns BbIXOOOB MOAYNS pacLUMpeHUst MOXET ObITb HACTPOEHO Ge3onacHoe COCTOSHME .

HacTpounkn ana npubopoB Ha HoOBoW nnaTtdopme

NMPUMEYAHUE
III Cnncok npnbopos Ha HoBow nNnatdgopme cm. B pasgene O nporpamme 1.

OkHO HacTpowku Ans npubopoB Ha HOBOW nNnardopmMe MMeeT Apyron uHTepdenc n napameTpbl
odhopmneHbl B TabnnyuHoM Buge.

NMPUMEYAHUE
El MHdpopmaums 0 NOAKIMHYEHHBIX K Nprbopy MOAYNSAX pacluMpeHnsi OTOOpaXkaeTcsl B OKHE
WHdpopmauus o npubope 7.1.

Uto6bl fo6aBUTL Moayfb paclivpeHusi, creayeT Haxatb MNKM Ha pasgen Moaynu pacluvpeHus B
AepeBe HacTpoek 1 BbibpaTh [lo6aBUTL MoAynb pacluMpeHust — < Mogenb MoaynAa pacluMpeHus >.

HacTpoiika npubopa - O X

ﬂncl:lcpemme ExXOakl
LwckpeTHbie BEXOaE!
Whoukauma
—|- Modbus Slave
MNpaea yoanéudoro goctyna ws Owen Cloud
UMM CLOUD
Hactpoiiku nopra RS-485
Apxue
CocTorHwe SaTapen

—}- CeTeBbie HAacTpORKW Hactp

Hactpodikw Ethernet
Hacrpoficw noakmiouetua k Owen Cloud
CraTyc npubopa
MNapons
Uackl

Momynu paciuw
Oy NN P MPM-220.1

MPM-220.3
MPM-24.1
MPM-24.3

i

JoBasuTe MoAY b PACLLMPEHHA [J

‘—r ‘T

E

JEKpLITE

PucyHok 4.44
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4 Hactpolika npnbopa

Mogynu paclumpeHus HacTpaumBaloTCA aHanorMdHo Apyrum npubopam, TONMbKO MEHK HacTpoek
0©e30MacHOro CoCTOSIHMS BbIXOOOB HaxoOoMTCA B OTBETBIEHUM A00aBNEHHOro MoAdyns paclUMpeHusi, CM.
6e3onacHoe CoCTosiHME .

4.5 Bxoabl n Bbixoabl

B pasgenax Bxogbl v Bbixoabl HacTpamBalTCa napaMeTpbl M KOMMEHTapuu Ans BXOO4O0B/BbIXOOO0B
npubopa u Mogynen paclumpeHus.

MapameTpbl 3aBUCAT OT TMNa BXOAOB/BbIXOA0B BbiGpaHHOro npubopa.

Bxoppl/Bbixogbl MOAyNen paclumpeHus oTobpaxalTcs B OepeBe HAacTPOeK C HOMEPOM 3aHUMMaeMoro
croTa B CKoOKax.

[na npaBWnbHOW HACTPOWMKM BXOOOB/BLIXO4OB npubopa cnegyetr obpatutbCs K pykoeodcmey 1o
aKcryamayuu npubopa.

[Jo6aBneHne KOMMeHTapueB
KOMMeHTapI/IVI and BXOﬂ,a/BbIXOﬂ,a MOXHO HanumcaTb B norse KOMMEHTapMﬁ W1 Ha NaHenu CBOUCTB.

Hactpoiika npubopa - O x

=} MpuGop o
FkpaH

KommeHTapwia:

Yacul

HuTepdeics

£

Moaynu paciumperis

[+

—}-Bxonbl
[+} Aranoroesie

—} NuckpeThbie

JaKphITE

PucyHok 4.45

TekcT BBeOEHHOro KOMMeHTapus OydeT oTobpakaTbCs BO BCNMbIBAMOLWEN MOACKa3ke Mpu HaBeaeHuu
Kypcopa Ha BX04/BbIX04 Ha CXeMe:

t—
(i) Bxoa 11

|2 o7 cweTukka 1

Ang nomyuenus Gonee nodpofnold urgopumauuu raxaaume F1

PucyHok 4.46

Be3onacHoe coCTosiHMe BbIXOA0B MOoAynen paclumpeHus

[nsi BbIXOQOB MoAynel pacluMpeHust MOXHO HacTpouTb GesonacHoe cocTosiHve. Bbixop Byaet npuHumatb
6e3onacHoe CoCTosiHUE B Cry4ae NoTepu CBA3U ¢ MpMBopoMm.
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4 Hactpovika npnbopa

Hactpoiika npubopa — O >

a5 =
as
a7
a8
F1
F2

HaumerosaHwe napameTpa 3HaueHme Crnncanve
BezonacHoe cocToAHMe YcTaHoBWTE SHaueHwe oy -

KommeH Tapui F3435iTe KOMMEHTI0MT, KOTODEI O)0eT BHAEH H3 CXEME

Qz1) WMa napameTpa: d.Ini
THN NapaMeTpa: CNHCoK GEsOnacHbix COCTORHMI

Q3(1)

Q4(1)

Q5(1)

Q6(1)

Qi)

Qa(1) -

3aKpLITe

PucyHok 4.47

HacTpounkn gna npubopoB Ha HoBoW nNnaTtdopme

OKHO HaCTpOWKM BXOOOB M BbIXOOOB AN NpMOOPOB Ha HOBOW nnatopMe MMeET OpYrov HTepdenc, u
napameTpbl B NpaBow 4acTu OkHa ocopmMIieHbl B TabnvyHoM Buae.

Hacrpoiika npuBopa = O x

—}- MpwuGop o
—|- MwckpeThEIS BXOAL!

g 3ravermne MepemerHan

Pexxiam paboTs OuckpeTHeil Bxog < He BelbpaHa >
—} Kongourypauma

Bxon 1
Bxon 2
Bxon 3
Bron 4
Bron 5
Bxon 6
—}- BEICTPbIE AMCKPETHLIE BXOOLI

Punetp aHopedesra (pexim [JackpeTHe) 10 < He BeifpaHa =
[nyBuHa annapaTHoit dmnsTpaLamn Beikn. < He BelbpaHa >
PpOHT 3axBaTa UMMy NeCa Bocxonawuait < He BeifpaHa =
CBpoc sHaYeHWA CYETUMKE MMMTYNECOB He copactieate < He BelbpaHa >

IuarHocTika < He BelfipaHa >

—}- Kongeurypauma
Bxon 1
Bron 2
Bxon 3
Bropn 4
WsmMepettbie sHauetmuA

[NuckpeThbie Boixoas!
Pexawa paGoms

Modbus pernctp: 12

WrmakaumA
—}- [IncKpETHO-8HANOrOBLIE BXOOE!
—}- Kongourypauma
—|- Bxog 1
DuckperHbiid Twn
—}-Bxoa? -

3aKpLITe

PucyHok 4.48

Ons I'IpVI60pOB Ha HoBoOW rlnachopme MEHI0 HacCTpoeK ©e30nacHOro COCTOSIHWSI BbIXOLOB HAxXoAWUTCs B
oTBeTBneHnn gobaBneHHoro Moayna pacwmnpeHums.
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4 Hactpolika npnbopa

Hactpoiika npubopa

—}- NpwBop
[ucKpeTHble BXOOL
NuckpeTHEIE BEIXCOE!
Whankaumn
—}- Medbus Slave
Mpaea yoanésnoro poctyna s Owen Cloud
UNM CLOUD
HacTtpoiiku nopra RS-485
Apoowe
CocTonnwe SaTapew
—}- CeTesbie HacTpoiku
Hactpoiikw Ethernet
HacTpoiiky nopkniouetuna k Owen Cloud
Cratyc npubopa
MNaponk
Yack
—}- Mogynu pacwuperwa
—}-Cnot 1
—I-NPM-220.1

HacTpoiika Ge30nacHore COCTORHMA BLIXOOA

Wirn
Bexoa 1
Bewon 2
Bewon 3
Bexon 4
Beon 5
Betxop 6
Bewop 7

Betxon 8

Boocop 1

3HaueHue

OcTaenTe Ge3 UIMEHEHWA
OcTaeuTe Bes nameHeHWA
OcTaenTe Ge3 M3MEHEHWIA
OcTaenTe Be3s M3MEHEHWA
OcTaeuTe Bes nameHeHWA
OcTaenTe Ge3 UIMEHEHWA
OcTaeuTe Bes nameHeHWA

OcTaenTe Ge3 M3MEHEHWIA

Modbus pervctp: 16

MepereHHan
< He BblBpaHa >
< He BelBpara »
< He BelBpaHa >
< He BbifipaHa >
< He BelBpara »
< He BblBpaHa >
< He BelBpara »

< He BelBpaHa >

JaKprITe

4.6 Naponb

PucyHok 4.49

[nsa npubopos Ha HOBOW NnaThopMe MOXHO YCTaHOBUTL NApOonb ANs 3aLnTbl yCTPONCTBA.

NMPUMEYAHUE

[i]

Cnuncok npnbopos Ha HoBoK nNnartdopme cM. B pasaene O nporpamme 1.

Maponb 3agaetca B pasaene Maponb B AepeBe HAacTpoek TONbKo AN noAkntodeHHoro K MK ycTpoicTay.

Cos3paHue napons

Ecrn B np|/|60pe He YCTaHOBIIEH Maposlb, TO B OKHE HaCTpPOeK 6yp,eT aAKTMBHO CO3adaHue napon4. Ons
YCTaHOBKU crniegyeT BBEeCTU U NnoATBEPOUTL Naposib.

Hactpoiika npubopa
= CAvE
LuckpeThbii THn
—| Bxon 4
DuckpeThbit Thn
—|-Bxon 5
DuckpeTtbii THn
—|-Bxon &
LuckpeThbii THn
Wamepennbie shavenun floi
=} Medbus Slave
paea yoanéHHore pocTyn:
UNM CLOUD
Hactpoitku nopra RS-485
Apuwe
Coctonnue Gatapen
—|- CeTesbie HacTpoitku
HacTpoitkw Ethernet
HacTpoiikk nogknicueHA K
Cratyc npubopa

Yach

Momynn pacwmpetia -

Hosbiit napons |

MNoaTEEp@MTE NEpons |

4 | | NogxnioyeHHEIR NpyEop NOAIEP*WB3ET BOSMOXHOCTE 33WUMTEI Aa3HHEX Naponem. Mpu HaMKYMW Napons ero TpeGyeTcA BE0AMTE B
OWEN Configurator u OwenCloud.

- O X

3EKPEITE

91

PucyHok 4.50




4 Hactpovika npnbopa

M3meHeHMe n cbpoc napons
Ecrin e np|/|6ope Y>Xe yCTaHOBJI1€H Naposib, TO €ro MOXXHO M3MEHUTb U C6pOCI/ITb.

[Ona nameHeHus napons crnegyeT BBECTM TEKYLLMWA Naponb W HOBbIM Maponb B rpadgax UsmeHeHue
napons.

[nsa cbpoca naponsa cneayeT BBECTU TEKYLLUIN naponb B rpade Copoc napons.

Hacrpoiika npuBopa - O X
A a | | MoaknioyeHHEIR NpWEop NOAAEP#MBAET BOSMOXHOCTE 3alUWTLI A3HHEIX Naponem. Mpu HanMuMK Naponsa ero TpeGyeTCA BEOANTE B
[mucKpeTHbid TR CWEN Configurator m CwenCloud.
—|-Bxon 4
[wcrpeThbi THn
—}-Bxon 5
uckpeThbi TN HoBkIi napons | |
=} Bxon &
LucKpeThbii THn

Wamenerne napona

Tekylwmin napons | |

MNogsepanTe napons | |

Wamepettbie shauerna floi
—|-Modbus Slave CBpoc napona
Mpaea ymanésHom [nocTyn:
UNM CLOUD Tekylwmin napons

Hactpoitku nopra RS-485
Apxue
Cocronrtme Batapen
—1- CeTegtie HECTPORKK
HacTpoitku Ethernet
HacTpoiikn nogkniouerua K
Cratyc npwbopa
MNapens
Yack

Moaynu paclumpermun - 3aKphiTh

PucyHok 4.51

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

Ons 3awmueHHoro naponem npubopa Bo Bpems 3anucy nporpaMmmMbl TpebyeTcs BBOA Naponsi, cM. 3anncb
nporpammel B npnoop 3.7.

NMPUMEYAHUE
m Maponb o6s3aTensHO Tpebyetcs ansa noaknoveHns npubopa k OwenCloud, nogpobHee cm.
MopgkntoveHne k OwenCloud 4.7.

4.7 MNopgknovyeHune Kk OwenCloud

[ns npnbopos Ha HOBoOW NnaTcopme JoCcTynHO nogkntodeHne k OwenCloud.

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

-] |MTPUMEYAHUE
L Insa nogkntoveHus kK OwenCloud npnbop obsi3aTenbHO OomkeH ObiTb 3awwmiLeH naponem. bes
naponsi npubop He nogkntountcsa k OwenCloud. O6 yctaHoBKe naponsi cM. pasgen Maponb 4.6.

Mepen HacTtporkon nogkmnoyeHns k OwenCloud cnegyer HacTpouTb aBTopu3auuto npubopa B
OwenCloud, nogpobHee cm. PykoBoacteo nomnb3osatens OwenCloud n Pykogodcmeo no akcrimyamauuu
npubopa. Bo Bpemsi paboTbl npubop fomkeH bbiTb NoakmnoveH k IHTepHeTy Ans nepefayn AaHHbIX.

B pasgnene HacTtponku nogkntoveHusa k Owen Cloud gepeBa HacTpoek 3agaeTcst NOAKIYEHME 1 CTaTyC
noakntodenmsa kK OwenCloud.
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Hactpoiika npuBopa

[=}- MNpwSop
----- [ucKpeTHES EXCaL
----- [ucKpeTHES BEIXOAE

=} Modbus Slave
e MNpasa ymanénuoro poctyna us Owen Clow

----- UNM CLOUD

HacTpoitki noakmovetvn k Owen Cloud;

----- Cratyc npubopa

- O s
Wrag 3HaueHne MNepemerHan
Nogenioverne k Owen Cloud Brikn. < He BeifpaHa >
Cratyc nogenioverna k Owen Cloud < He BeifpaHa >
Ynpasnerwe ot Owen Cloud < He BeIDpaHa >
Cratye nogniouerua k Owen Cloud HeT coegmHerua < He BeIDpaHa >

Moakmouetme k Owen Cloud
Modbus pervctp: 35

MpouwTaTe 3aKpLITE

PucyHok 4.52

B pasgene MpaBa yaaneHHoro goctyna u3 Owen Cloud gepesa HacTpoek 3a4atoTcsl ypoBHM JocTyna

OwenCloud k npubopy.

Hactpoiika npubopa

[=}- Npusop
----- [wckperheie BEXoOkl
----- [wckpeThele BRXOR

Tpaea ynanénnoro poctyna ws Owen Cloud:

----- UNM CLOUD

— O it
Wran 3HaueHue MepemenHan
B; e 1A JafnoKupoBaHD < He BelIfipaHa >
YnpaEneHWe 1M 3anUcE SHaYEHWRA JafnoKupoBaHD < He BelIfipaHa >
Doctyn k perwcTpam Modbus MonHeA sanpeT < He BelIfipaHa >

Modbus peructp: 701

MpouwTats JaKphiTh

Mpumep pabotsl ¢ OwenCloud cm

PucyHok 4.53
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5 MNepemeHHbIEe

5 lNepemeHHbIe

lMepeMeHHble cnyxaT Ang 3anMcn U CYUTbIBaHUS 3HAYEHUI Ha cXxeMe MpoeKTa 1 nNpy nporpaMMmmnpoBaHum
3KpaHoB 3.4.

YT0o6kI MCcnonb3oBaTb NEPEMEHHYIO B NPOEKTE, CHaYana ee criegyeT co3fath B Tabnvue NepeMeHHbIX.

'
[nsa 3anycka Tabnuubl nepeMeHHbIX criegyet HaxaTb KHOMKY I@ Ha NaHenn MHCTPYMEHTOB MK BbiIbpaTb
B rnaBHoM MeHto Mpubop — Tabnuua nepeMeHHbIX.
Tabnuvua nepeMeHHbIX CoaepXUT BOKOBbIE BKAOKM:

* MNepemeHHbIe;
* CepBUCHblE NEPEMEHHBbIE 5.2;
* [lepemeHHble nHTEpdenca cBa3n 5.3 (ang kaxgoro MHTepdenca cBA3M oTaenbHas Bknagka).

NMepeMeHHbIe
lMepemeHHbIe NpoekTa oTobpakatoTcs B Tabnmue NnepeMeHHbIX.

BriGepuTe nEpeMEHHYHD MK CO34aiiTe HOBYID X
- Moweck o
E}

3 " B

g4eHmre No cnonesoBaHue B

Mraa nepemeHHoi Tun nepemMeHHoi SHEPrOHESEBMCHMOCTE YMORUEHING npoekTe KommeHTapii E
variable Bynescroe - O Het E
variable-2 ByneBcroe - 1 Het &
- b=
variable-3 Bynescxoe - O Het z
(%]

variable-4 Bynescroe - O Het z
@

< HE BuIIDaHS > bynesckoe - L] 0 Her =
3

=]

o

o

a'r:

oK
PucyHok 5.1

[na cosgaHua nepeMeHHon cnegyeTt BBECTU UMSA M 3adaTth TMN 5.1 unm HaxaTb Ha KHOMKY I B NneBsom
BepXHeW Yactu Tabnuubl. OcTanbHble NapameTpbl 3anofHAKTCS B 3aBUCUMOCTM OT 3KCMnyaTauMOHHON
notpebHocTH:

*  WUmA nepemMeHHON — uMs ans otobpaxeHusi Ha naHenu lNepeMeHHble 1 Ha Broke NepeMeHHoN B
NpoekKTe;

*  Tun nepemMeHHOMN — MOXET ObITb Ha3Ha4YeH OfMH U3 TpeX TUMOB: ByNEBCKUA, LEMOYUCIEHHBIN, C
nnaeatowen 3anaton. Cm. nogpobHee pasgen Tunbl nepeMeHHbIX 5.1;

+ DHeproHe3aBUCUMOCTb — 151 COXpaHeHUs 3Ha4yeHusa nepemeHHou B N3Y npubopa B cnyvae
OTKITHOYEHWSI ANEKTPONUTAHUS CrneayeT NoCTaBUTb ranoyky B Nore HacTpoviku. Bpems xpaHeHus
nepemeHHon B M3Y 3aBucuT OT Tna npubopa, cM. pykosodcmeo o 3Kcryamauyuu npubopa;

+ 3HayeHue No YMONYaHUK — 3Ha4YeHMe, KOTopoe ByaeT XpaHUTb NepeEMEHHas], Moka B Hee He
OyneT 3anucaHo HOBOE 3HAYEHNE;

* WUcnonb3oBaHue B NpoeKTe — MHAMKaLUSA NpuBaA3kM K 6riokam B nporpamme. Ecnv nepemeHHas
npuesa3aHa, To 3HadeHne — Aa;

+ KomMmeHTapui — TEKCTOBOE ONucaHue Ansi oTobpaXkeHNss BO BCMNIbIBAKOLLIEN NOACKA3Ke Ha CXeMe
npoekTa Npu HaBegeHnn Kypcopa Ha 6ok nepemMeHHON.

YTto0bbI yoannTtb nepeMeHHyo n3 Tabnuupl, cnefyet Haxartb MKM Ha CTPOKY nepemeHHon N B KOHTEKCTHOM
MEHI0 Bbl6paTb Ypanutb nepemMeHHyr U1 HaXaTb Ha KHOMKY X B neBon BerHeVI yacTu Tabnuupl.

Ons gybnvpoBaHus nepemeHHon cneayeT Haxatb KM Ha CTpoKy nepeMeHHOM U B KOHTEKCTHOM MEHH0

w?

BblbpaTh [lybnmpoBaTb NepeMEHHYH0 UK HaXaTb Ha KHOMKY B NEBOW BEpPXHEWN YacTu Tabnuubl.

Tabnuua nepemeHHbIX NOAAEPXKMBAET MOUCK U mnbTpaumio no umeHn. Cumeon «lMpoben» BbINONHAET
ponb nornveckoro NN 1 nossonsieT unsTpoBaTh NEPEMEHHbIE MO HECKOIMbKUM KPUTEPUSM.
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5 MNepemeHHbIE

ey

BeiBepnTe nepemerHyto WK CO3A3NTE HOBYHD

+ Cl Xl o
o
==

Mma nepemerHon Tun nepemeHHo#R 3HEProHESABMCMMOCTE Sraerie no Wenone3osarie & KommeHTapuit 8

P P P YMOMYEHWID npoekTe p E

o

Enable Bynescroe - [l Het w
anr Bynesckoe - O Her %
- b=

fin_ANR Eyneeckoe - [l Het 2
g
=8
]
&
I
o
o
o
é’

0K
PucyHok 5.2

Ecnn BBegeHHOM B CTpOKe Nowucka nepemeHHon HE CYyLWEeCTBYET, TO €€ MOXHO co3gaTb HaxaTuem Ha

KHOMKY I B JIEBOW BepXHen 4yactu Tabnuupl. NepemMeHHON aBTOMaTMYeCcKn NPUCBOMTCS BBEOEHHOE B
CTPOKEe Nnoucka nms.

BriBepnTe nepemMerHy o WK Co3A3ITE HOBYHD *
=+ MNepemettan ¥ oo
o

=

Mma nepemerHon Tun nepemeHHo#R 3HEProHESABMCMMOCTE Hasee no Wicnone3osarute & Kommertapui 8
P P p YMOMUEHWID npoexTe P E

T

o

o

i)

b=

=:]

=

(5]

-

3

]

Mepemettie e Hainettl. BEeouTe OpyToe SHaYEHKE, 53

[1nA cO30aHWA NEPEMEHHOI C BEERSHHEIM MMeHeM HaokmuTe Cospate nepemettyo (Ciri+M). z

g

]

g

0K

BrIBepWTE NEpEMEHHYHD WK COSAIATE HOBYHY x
+ 3& w [NepermeHHan X o
o

=

MmA nepemeHHoi Tun nepemeHHoI 3HEPrOHESABMCMMOCTE Toss st KommeHTapui g
p p p YMOM4aHWID npoexTe 5 E

o

NepemMeHHan Bynescxoe - [ 0 Her m
o

w

=

=}

=

(%]

=

T

[
&

o

=]

-3

"
g
-

OK
PucyHok 5.3
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5 MNepemeHHbIEe

Tabnuua nepeMeHHbIX J0MYCKaeT COPTUPOBKY MO 3HaYeHMsAM. [Ins cCOpTUPOBKM 3HAYEHWUIA creayeT HaxaTb
Ha Ha3BaHWe KONMOHKM Tabnuupl. NMoBTOPHOE HaXxaTue COPTUPYET KOSOHKY B 06paTHOM nopsigke.

BrIBepUTe NEpEMEHHYH? MW CO3AARTE HOBYHD >
+ Mouck e
a
3 " B
EYEHIE MO Cronb30BaHue B
Wraa nepermeqHoin Tun nepermeHHoR IHERrOHESABMCHMOCTE et e KorareHTapui E
o
< HE BeIfDEHS > bynesckoe - ] ] Het @
variable-& Bynescxoe - U Het &
. =
variable-s Bynesckoe - O Het o
(5]
variable-8 Bynescxoe - O Het g
]
variable-4 Uenouicneqqoe - O Het a
variable-3 UenouicnenHoe - 1 Het %
=]
variable Cnnasawowed 3a... - O Het -
variable-2 C nnasatowed sa... - 1 Het é‘
variable-7 Cnnasawowed 3a.. - ] Het -
OK
PucyHok 5.4

Ytobbl HamTM MecTa WCMONb3OBaHWS MNEPEMEHHOW B MpoeKkTe, crnegyert

nepemMeHHou B Tabnuue 1 BolopaTth MokasaTb CCbINKWU.

BeIBEpUTE NEPEMEHHYH? MKW COSAARTE HOBYH

+ Eﬂ X MNowck

Wraa nepemerHoi Tun nepemMeHHoi 3HEproHESEBMCHUMOCTE Snaueive no
i ? P YMOMYSHA

vari Bynesckoe - = =

@ MokasaTk CCEKK
Bynesckoe -

E& JyBAMpPOEaTE NERPEMEHHYHD

X Yzanute nepemennyta (Del)

PucyHok 5.5

HaxaTb KM Ha cTpoky

MenonesosaHue B

NpoeKTE
Ia

Het
Ctrl+D

B oTKpblIBLUEMCSI OKHE 0TOGpa3nTCst MHGOpPMaLUns O BbiGpaHHON NepeMeHHOM.

KommeHTapiii

CoblnkKn Ha nepemenHyo "varl”

Ha OaHHYHD NepeMEHHYID MMEHDTCR CChINKKW B CNEeQOULIME MeCTax NPOeKTa!

Bnok yTeHKA W3 NepemeHHoR varl

PucyHok 5.6
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5 lNepemeHHbIE

YT06bl yoanutb NpuBSA3KY K Broky nepemMeHHoW B MpoekTe, criefyeT OTMETUTb HYXHble NepeMeHHble
ranoykamu 1 HaxaTb KHornky YaanuTb. [NepemeHHas octaHeTcs B Tabnvue, HO He ByAeT UCNonb30BaThCS

B MpoOeKTe.
AKCNopT nepemMeHHbIX B hann
BKJ‘Ia,EI,Ky nepeMeHHbIX MOXXHO 3KCNOPTUPOBATb KakK T36n|/|u,y B (bopmaTe .CSV. ,D,J'Iﬂ 9TOro cnenyert:

1. HaxaTtb kcnopTupoBaTb BKNagKy nepeMeHHbIx B CSV dann B neBomn BepxHen YyacTtu
Tabnumupl.

B OTKPbIBLLEMCA OKHE YKa3aTb MeCTO BbIrpY3KU cpa|7|na.

w

HaxaTtb kHonky CoxpaHuUTb.

NMPUMEYAHUE
Wma danna dopmmpyeTca B 3aBUCUMOCTU OT SKCNOPTUPYEMOW BKNaaku no cxeme Umsilipoekma_

Bknadka_[llepemeHHbIe.

s | | MTIPUMEYAHUE
1 | |Ans npu6opos Ha HoBOII NNaTdopme Bknaaka Slave ceTeBbiX NepeMeHHbIX 3KCNopTUpyeTcs
BMeCTe C NaHesbo NePeEMEHHbIX.

o Mownck
+ 8 XB 9
£
B
Mms nepen IKCNOPTMPOBaTh BKIAAKY NepeMeHHbIX B CSV daiin pere I 3 UETEE e KoMmeHTapwii |
&5 SV YMONUEHMID npoexkTe z
KCMOPTUPOBATE BKI NEpPEMEHHBIX B ann
Variable p. P _,______aig'_{y p_, E, Het ®
Variable-1 Byneeckoe - O Het g
2
Variable-2 Bynesckoe - O Het 3
Variable-3 Byneeckoe - ] 0 Het 3
< HE BLIGPEHE > Bynesckoe - O Her %
)
m
7
£
e
g
"
oK
PucyHok 5.7

5.1 Tunbl nepeMeHHbIX

B OWEN Logic ncnonb3ytTcs Tpy TUna nepeMeHHbIX:

*  OyneBCKU (ABOWNYHBIN);
*  LUENIOYUCNEHHBIN;
* C NnasarLlen 3anaTon (BeLeCTBEHHbIN).

3HayeHuss OT OJHOW MepeMEeHHON K APYro MOryT nepedaBaTbCs TOMbKO MpW COBMAaZaloLWMX Tunax
NnepemeHHbIX.

ByneBckuu Tun
MNepemeHHas GynescKoro TMna MoXeT NPUHUMaTbL OOHO U3 ABYX 3HadYeHun: 1 (True) unu 0 (False).

Ha cxeme nepemMmeHHble 6yJ'IeBCKOFO TUNa coeanHATCA YepPHbIMU NMTMHNAMMW!

PucyHok 5.8
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5 MNepemeHHbIEe

LlenoyucneHHbIV TUN

lMepemMeHHast LENOYUCNEHHOTO TUMa MOXET NPUHUMAaTL 3Ha4YeHWe Lenoro Yvcna B guanasoHe ot 0 go
4294967295.

Ha cxeme nepemMeHHble LUermio4YnCcrneHHoro Tmna coegunHAarTCcA KpaCHbIMU JTMHUAMA:

>

PucyHok 5.9

Twvn c nnaBawoLen 3anaTon

[NepemMeHHass Tuna C nnaBawWen 3ansTol MOXET MNpUHMMAaTb 3HaA4YeHWEe BELLECTBEHHOrO 4ucna B
ananasoHe ot —3,402823E+38 oo 3,402823E+38.

Uucna oguHapHOM TOYHOCTW C NnasBawLlen 3anaTton obecneymBardT OTHOCUTENbHYH TOYHOCTb 7— 8
DEeCATUYHbIX Ldp B AnanasoHe ot 10-38 no npumepHo 1038,

Ha cxeme nepemMeHHble Tuna c nnaBalroLen 3ansiTon COeanHSTCA (*)I/IOﬂeTOBbIMVI JIMHNAMN!

PucyHok 5.10

5.2 CepBUCHbIe NepeMeHHble

CepBucHble MepeMeHHble CBsi3aHbl C HacTpPoOWKon npubopa M MOryT TOMbKO CYMTbIBATLCHA. 3anuncb B
CepBUCHblE MepeMeHHble HegocTynHa. Habop CepBUCHLIX MNEPEMEHHLIX MOXET OTnMyaTbCs B
3aBUCUMOCTM OT nNpubopa.

BeiGepuTe nepemeHHy

Pt

HMmn Twn nepeMerHoi

—| Hacw peanctoro BpeMern

=
3
=
i
CeryHob LlenouncnetHos z
I
MuHyThI LenouwcnetHoe
-
Yach Lenouwcnettos a
=]
etk LenouncnetHoe §
o
Mecau Lenouwcnettoe i
=
[on Uenouncnettos ﬁ
=
i
=
=X
T
o

oK

PucyHok 5.11

Ha cxeme cepBUCHbIe NepeMeHHble 0603Ha4alTCs CepbIM LIBETOM:
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5 MNepemeHHbIE

PucyHok 5.12

CepBuCHbIe NepeMeHHbIN ANnA NpuéopoB Ha HOBOW nnaTtdopme

B npubopax Ha HoBow nnaTopme HET CEepPBUCHLIX NEepPeMEHHbIX. BMECTo cepBUCHBIX NepeMeHHbIX
NCnonb3yeTcs NpuBA3Ka MepeMeHHbIX K napametpam npubopa (cM. pasgen [MpuBaska nepeMeHHbIX K
napametpam 5.4).

NMPUMEYAHUE
|I| Cnncok npnbopos Ha HoBow nNnatdgopme cm. B pasgene O nporpamme 1.
5.3 lNepemeHHbIe UHTepcenca cBaA3n
B Tabnuvue nepemeHHbIX AN Kaxgoro uHTepdperica cBs3n co3gaeTcs oTAenbHasa BKragka ¢ onMcaHueM

CeTeBbIX NMepeMeHHbIX. B 3aronoBke Bknagku YKa3blBaeTCa TuUM MHTepcbeVlca N HOMEp 3aHuMmMmaemoro
cnora.

Pexum Master

[na nHTepdenca ceasm B pexunme Master Tabnuua cogepXut BKNagku ¢ CETEBbLIMU NEPEMEHHBIMU AN
Ka)kZoro onpaluvMBaeMoro yCcTponcTBa.

BeiBepnTe CETEBYH? NEPEMEHHYHD WK CO3AANTE HOBYHD

pd

MMaowek 1§'

r

_—— il
Yetpoiiceo, 16 =
@

Wran Tun nepemMeHHoA PYHKLAR YTEHWA PYHKLAA 3EMACH p:r‘:i:e:;a AD‘D?;B?HH KomMmeHTap1iA :.‘;

< HE BrifinaHa & bynesckoe - D1 - 005 - 1] 1] %
VarZ Byneecroe - 01 - D05 - 512 3 %

Var1 Bynescroe - O - D05 - 512 4 Fid
VarZ2 Byneeckoe - 01 - 05 - 512 5 g
Var23 Bynescroe - O - D05 - 512 & E

@

sl

[1"]

=

&

g

oK

PucyHok 5.13
O HacTpoiikax nepeMeHHbIX cM. noapobHee B pasgene Pexum Master 4.3.2.2.

Pexum Slave
Insa nHTepdelica ceA3n B pexxmme Slave Tabnuua otobpaxaeT cUMTbiIBAEMbIE CETEBLIE NEPEMEHHbIE.

99



5 MNepemeHHbIEe

BriBepuTe CETEBYHD NEPEMEHHYH? MK CO34aATE HOBYHD

et

Mok
Wran Tvn nepemMeHHoR Anpec pervcTtpa KommeHTapwii
Varl C nnaeatowei sanaToi - B2
Var? Llenouncnenros - 514
< HE BeifipaHa & Lienowscnexroe - h15

7 loury) 'gep-gy | S9HHSWadaU smHIMada]) | amHHakada] |

oK

PucyHok 5.14
O HacTpoWkax nepemMeHHbIX cM. nogpobHee B pasgene Pexum Slave 4.3.2.3.

Slave nepemMeHHble AnAa npubopoB Ha HoOBoW nnaTtdgopme

NMPUMEYAHUE
Ii' Cncok npuGopo. Ha HoBow Nnatdopme cm. B pasgene O nporpamme 1.

[ns npubopos Ha HoBOWM nNnaTtdopMe AOCTYMNHbI TONBLKO CETEBLIE NEPEMEHHbIE B pexmume Slave, koTopble
UMeIoT APYron AnanasoH agpecoB pernctpa — ot 16384 go 20479. Takke ceTeBON NepeMeHHONn MOXHO
3a[aTb 3HAa4YeHMe No yMOoN4YaHuto, kKotopoe ByaeT NHMLMMPOBATLCH BO BpeMs Havana paboTbl nporpamMmbi.

Variable Llenouucnennoe © 16384 0

LlenouncnenHoe - 16385 0

BriGepWTE CETEBYHD NEPEMEHHYH MKW CO3AaMTe HOBYH x
o Mowck e
+ S8 X g"
8
MMA nepemeHHOl Tun nepemeHHOR Appec peructpa 3HaueHne No YMOMUEHHK KommeHTapuit _%
e
El
-

oK

PucyHok 5.15

Mocne nopkntodeHuss npubopa k Owen Configurator nnm OwenCloud ceTeBble NpeemeHHble OyayT
oTobpakaTbCs B AepeBe napameTpoB.

. 53
[na HacTpoiiku oTobpaxeHusi criedyeT BblbpaTb NepeMeHHylo B Tabnuue U HaxaTb Ha KHOMKY

HacTtpownku napameTtpa B NnpaBoM BepxHeM yriy okHa. [loasutcsa naHens HacTtponka napameTtpa.
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5 MNepemeHHbIE

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 HaCTPOMKKM OOCTYNHbI crieayoLune nons:

Mmsa napameTpa — Ha3BaHWe NapameTpa, KoTopoe OyaeTt otobpaxaTbCs B AepeBe NapaMeTpoB
npu pabote ¢ Owen Configurator u OwenCloud;

MuHMManbHoOe 3HaYeHue — MUHMMarbHOEe 3HaYeHre napameTpa Ans otobpaxerus B Owen
Configurator u OwenCloud, He BNMSiET Ha NOMMKY UCMOJTHEHNSI NPOrpaMMbl;

MakcnmanbHoOe 3HaYeHue — MakcmarnbHOe 3HavYeHne napameTpa ans otobpaxerus B Owen
Configurator u OwenCloud, He BNMSIET Ha NOMMKY UCMOMHEHNS NPOrpamMmel;

BuaumocTb — BUOUMocTb napameTtpa npu pabote ¢ Owen Configurator 1 OwenCloud: Bugum —
napametp otobpaxaeTcs B Aepese napameTpoB, CKpbIT — napaMeTp He oTobpaxaeTtcs B Aepese
napameTpoB;

PepakTtupoBaHue no ceTu — BO3MOXHOCTb PeAaKkTUpOBaHUA 3Ha4eHus napametpa u3 Owen
Configurator u OwenCloud;

ApxnBupoBaTb 3Ha4YeHue — HeoOXoaANMOCTb apXUBMPOBAHNS 3HAYeHNs napameTpa: fa —
3HayeHWe napamMmeTpa 3anucbiBaeTcs B apxmB npubopa, Het — 3HayeHne napameTpa He
3anucbiBaeTcs B apxms npubopa;

®dopmat oToGpaxeHne AaHHbIX — OpMaT, B KOTOPOM ByaeT oTobpaxaTbCsl 3Ha4YeHne
napameTpa, akTyarneH Ans Leno4mMCcrneHHbIX NepeMeHHbIX, AOCTYMHble hopmaThl: AeCATUYHbIMN,
ABOMYHbLIN (oTobpaxaeTca B Owen Configurator kak 6utoBas macka), hex (LuecTHaguaTUpUYHbIN)
1 enum(nepe4vrcrneHune, TonbkKo ans uint16).

5.4 NpuBaA3Ka nepeMeHHbIX K napameTpam

[i]

NMPUMEYAHUE
lMpuBA3ka NepeMeHHbIX K NnapamMeTpam JOCTYMHa TONbKO ANs NpUbopoB Ha HOBoM nnaTtdopme.
Cnmncok npnbopos Ha HoBor nnatdopme cM. B pasaerne O nporpamme 1.

B npubopax Ha HoBoW nnatopme MOXHO NpPUBS3aTb MEpPeMeHHble K napametrpam npubopa u
ucnonb3oBatb B nporpamme. [lepemeHHble, NPUBSA3aHHbIE K MapameTpam, AOCTYMHbl Afs YTeHus U”
N3MEHEHWSI.

[na npuBssku NnepeMeHHoN kK NapameTpy npubopa cnenyer:

1.

OTtkpbITb HacTpoiiku npubopa.

NMPUMEYAHUE
El MpunBA3Ka NepeMeHHbIX OCTYNHa He AN BCeX napaMeTpos.
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5 MNepemeHHbIEe

2. BbibpaTb NapamMeTp Ans NPUBSA3KM U HaXaTb Ha KHOMKY «...» B rpade MepemeHHas okHa

HaCTpOeEK.
Hactpoiika npuBopa — O *
—}-Bxon 3 “ Wrn 3HaueHre MNepemerHan
Tuckperhbii Tin TalimayT nepexoga & GesonacHoe COCTORHWE, CeK a0 < He BeiBpaHa > El
—}-Bxon 4 OrcytoteyeT ceTesoi ofmed no MODBUS W
JuckpeTHeil THR
—|-Bxon5
JwckpeTHeid TN
—|-Bxon 6
JuckperHiid Tan
zmepenttie sHauenna float
—}-Modbus Slave
MNpaea ymanéxnoro poctyna ks Owen Cloud
UNM CLOUD
Hactpoiiku nopra RS-485
Apxwe
Coctonnmwe Gatapen
—}- CeTeBbie HacTpoRKK
Hactpoitkw Ethernet TadmayT nepexcaa B Ge30NacHoe COCTOAHWE, CEK.
Hactpoiiki nopkmouernn k Owen Cloud MuHumansHoe sHaueue: 0
MatkcumansHoe shavetme: 60
Cratyc npulopa Modbus pervetp: 700
MNapone
Yacu
3aKpbiTe
Momynw paclumpexua -
PucyHok 5.17
3. B oTkpbiBEeMcs okHe [lepeMeHHbIX BbibpaTb nnv co3gaTtb NepemMeHHYo Ans NpuBs3Ku.
Bblﬂ,eﬂeHHble CepbiM NepeMeHHble OOCTYMHbI TOJNbKO OJ14 YTEeHUA.
BuiGeprTe nepemerHys HAK Co3A30Te HOBYHD X
+ 35 b4 Mowck Q
2
MmA nepemenHoli Twvn nepemMeHHoii 3HEprOHESEEUCUMOCTE ?':-Hr\-?;;:'::w?oo cho;:;::fehme B KommeHTapi g
variable LienouwscnesHoe - | 0 Her s
HE BEIEHS > - O Het
OK

PucyHok 5.18

Wmsa npuasaHHom nepemeHHon Byaet otobpaxaTtbes B rpade «[lepeMeHHas» HanpoTuB
napameTpa.

Mocne NpuBsI3KM kK NapaMeTpam nepeMeHHbIe MOXHO UCMOSb30BaTh B NMporpaMme. Takum
06pasoM, 3Ha4YeHMs MapamMeTpPoOB MOXXHO YATaTb U U3MEHATb B Mporpamme.
NMPUMEYAHUE
Ecnu npuesisaHHas k napameTpy nepeMeHHast UCnonb3yeTcs Afs 3anucuy ¢ NoMoLLbio 6roka, a
3Ha4YeHne napameTpa He M3MEHMUIOCh, TO 3anucaHHoe Yepes 6ok 3HadeHune GyaeT XpaHUTLCA B

nepeMeHHON oauH LMK, B cneayioliieM umkne sHadeHne nepeMeHHo ByaeT NpoyunTaHo 13
napamertpa.
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5 lNepemeHHbIE

5.5 KonnpoBaHue nepeMeHHbIX

MepeMeHHble MOXHO KOMMPOBaTb M3 MPOeKTa B NPOEKT A1l NOBTOPHOMO MCMNOSb30BaHUS U COKpaLleHus
BpeEMeHM Ha pa3paboTky. [na KonupoBaHWsS MepemMeHHOW criegyeT BbiOenuTb GrNoK C NepeMeHHOW B

MCXOOHOM MPOEKTE U HaXaTb KHOMKY D Ha naHenn MHCTPyMEeHTOB NUnn Bbl6paTb KOMaHay KOﬂI/IpOBaTb

B KOHTEKCTHOM MeH0 Grnoka. I'IepemeHHaﬂ BCTaBNAETCA B ,u,pyr0|7| NPOEKT HaXaTnem Ha KHOMKY D Ha
naHenn MHCTPYMEeHTOB U C NOMOLLbIO Bbl60pa KoMaHAbl BcTaBUTb B KOHTEKCTHOM MEHIO XOriCcTa.

NMepeMeHHbIe

Bo Bpemsi BCTaBKM CKOMMPOBAHHOro Oroka nepeMeHHOM B NpPOEKT MNPOBEPSOTCS BCE CBOWCTBA
nepemeHHbIX. Ecnu B npoekte ecTb nepemMeHHas C MOMHOCTbI0 COBMajaroLMMy CBOMCTBaMU, TO OHa
aybnmpyetrca B O6nok. lMepemeHHble € OTAMYaLWMMUCA CBOWMCTBAMW aBTOMaTUYECKM CO34alTCA B
npoekTte. Ecnn nmeHa nepeMeHHbIX COBMagaroT, HO ApyrMe CBOWCTBA OTNMYAOTCS, TO CO3OaeTcsl HoBas
nepemMeHHasi, Ho KOH(IMKT UMeH OTODOpaxeH B Tabnvue nepemMeHHbIX, U TPebyeTcss CMEHUTb MMSsI OOHOM
13 nepemMeHHbIX.

s | |TIPUMEYAHUE
1 | |B npoekt ans npnubopa, KOTOpbIN He NOAAEPXMBAET TUN JaHHLIX C NNaBaroLLeil 3anaToil,
HEBO3MOXXHO BCTaBUTb MEPEMEHHbIE TUMa C NnaBatoLLen 3anaTon.

+ 1 |MIPUMEYAHUE
1 | | OHeproHesaBrcMMble nepeMeHHble HEBO3MOXHO BCTaBUTL B MPOEKT AN Nprbopa, KOTopblil UX He
NnoaaepK1BaeT.

CepBUCHbIE NepeMeHHbIe

B NPOEKT And rlpM6opa, KOTOprl7I He nogaep’KmBaeTt Yacbl pealribHOro BpeMeHun, HEBO3MOXXHO CKONMMpoBaTb
CepBUCHbIE NepeMeHHbIE.

NMepemeHHbIe MHTepdenca ceasmn

B Opyron npoekT MOXHO CKOMMpoBaTb TOMbKO MepeMeHHble UHTepdenca cBAsn B pexume Slave ang
naeHTnYHoro Homepa criota. lNepemeHHble UHTepdenca cBasn B pexume Master cnegyeT cosgaBaTh
BpPy4YHyto. Bo Bpemsi BCTaBku CKONMPOBaHHOIO Grioka CeTeBOW MepeMeHHOW B MPOEKT MpoBepsoTcs BCe
CBOWNCTBa nepemMeHHbIX. Ecnu B npoekTe ecTb nepemMeHHasi ¢ NONHOCTbLIO COBMNagaroLLMMU CBOMCTBaMU, TO
oHa aybnvpyetca B Gnok. [NepemMeHHble C OTNMYaKLWUMNCA CBOWCTBAMW aBTOMATMYECKU CO3[aloTCs B
npoekte. Ecnm vmsa unun peructpbl NepemMeHHbIX COBMagaloT, HO Apyrve CBOWCTBA OTNMYAlOTCH, TO
co3faetca HoBasi NepemeHHasi, HO BO3HWKaeT KOHMIMKT pernctpoB mnu umeH. KOHMNUKT MOXHO
yCTpaHuUTb B Tabnmue nepeMeHHbIX, 3a4aB OPYroe NMsi Ui permcTpsl.
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6 Bbubnuoteka

c BHUMAHUE
[insa pasHbIx Mogenen Npubopos CNUCOK AOCTYMHbIX 311IEMEHTOB BUBMNOTEKM KOMMOHEHTOB MOXET
OTNnN4aThes.

B oTkpbITOM NpoekTe Ha naHenu brnbnvoTeka KOMMNOHEHTOB 2.3 AOCTYMNHbI pa3genbl C KOMMNOHEHTaMU Ang
paspaboTku nporpammbl 3.3.

Pasnenbl 6UbNMoTekn KOMNOHEHTOB:

*  ®yHKuMKM 6.1 cnyxaT ANS BbINOMHEHWS NOrM4eckux, apudmeTnyeckmx onepaumn n gp. PyHkumnm He
COXPaHSIIOT COCTOSAHUSA CBOUX BHYTPEHHMX NepeMeHHbIX. Y1Cro ncnonb3yembix dyHKLUIA
OrpaHN4YeHo ToNnbko 06beMoM NamATh Npubopa;

*  ®yHKUMOHanbHble 6riokn (PB) 6.2 cnyxaT Ans BbINONHEHUS onepauni, TPeBYLWMX COXPaHeHns
COCTOSIHMS CBOWX BHYTPEHHUX nepemMeHHbIX. K @b oTHoCcATCS Tpurrepbl, CHETYNKM, Tanmephbl U
apyrve. Kaxxgas mogenbs npubopa nmeeT CO6CTBEHHOE OrpaHnyYeHne Ha KonmyecTso
ucnonb3yembix OB (cM. pykogodcmeo o akcrinyamayuu npnbopa);

* paspen Makpocbl npoekTta 6.3 coaepXXuT co3faHHbIe Nonb3oBaTenem Unm 3arpy>KeHHole ¢
NOMOLLbIO MeHegkepa KoMnoHeHToB 3.10 Makpoch!;

+ OnemeHTbl ynpaBneHus 6.5 criyxat onsg nporpammupoBaHus gucnnes npyubopa 3.4 un
oTobpakaloTcsi Ha NnaHenu Bo Bpemsi paboTbl C NPUBOPOM C MOHOXPOMHbIM TeKCTOBbIM KK .

6.1 PyHKLUUM

» Jlornyeckue pyHkumm 6.1.1;

*  ApudmeTtudeckune pyHkummn 6.1.2;
*  OyHKUMM cpaBHeHUA 6.1.3;

+ CpBuroBble oyHKUMK 6.1.4;

* bBbutoBble pyHKLMM 6.1.4.

6.1.1 Jlornyeckune pyHKUMUM

* WN(AND)6.1.1.1

« WIN(OR)6.1.1.2

« HE(NOT)6.1.1.3

*  Wckntovarowee NN (XOR) 6.1.1.4

Ocob6eHHOCTbIO paboTbl BrOKOB NOrMYECKUX YHKUMIA ABNSIETCA UX caMOHACTpolika Ha TUN AaHHbIX. Ecnn
kK Bxogy 6Onoka Obina noaocoedMHeHa UernovucrieHHast NepemMeHHasi, To O6rok  aBTOMaTUM4YecKM
nepecTtpavBaeTcsi Ha paboTy C LenoYncneHHbIMY 3Ha4YEHUSIMU.

[T
: AND

324425 " X
AND | -

82,39 " :
AND |-

PucyHok 6.1

Ona dyHkumn U n UIIA cnegyeT yuuTbiBaTh, YTO HENOAKMOYEHHble Bxodbl 6GrnokoB 6GyayT umeTb
crnepyoLmne CoCTOSTHUS:
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e Anga dyHKunm U — norudeckas «1»;
*  ana dyHkummn UMW — norndeckui «0x».

B atom cny4yae GnoKkn BbIMOIHAOT d)YHKLI,VIIO noBTopuTtend curHana. Ons yBernnyeHna 4mcna BxodoB Yy
lorm4eckmnx Ct)yHKLI,I/II7I ncnonb3yeTca NX KackaaHoe BKITlo4eHue:

11— 1

p—AND—anD—Q = 1R-{AND|-q

3 ——— 1] 3
PucyHok 6.2

6.1.1.1 U (AND)

D = e L)

PucyHok 6.3

Ecnu Ha oGa Bxoga 6rnoka chyHKUMM MOCTYNalT CUrHanbl normdeckon «1» (Bce BXOAbl BKIMHOYEHbl —
KOHTaKTbl 3aMKHYTbI), TO Ha BbIXOAE NOSIBNSETCS CUTHANM NIOrMy4eckom «1» (BbIXOA BKITHOYEH).

Pabote pyHKUMM cOOTBETCTBYET Tabnuua COCTOSHUIA:

1 12 Q

= a2 00O
OO
- O |0 |Oo

Ecnu Ha Bxoabl 6rioka cyHKUUM NOCTYNatoT LEenoYMCrIeHHble 3Ha4YeHus1, TO onepaums byaeT npousseneHa
Haa KayKabiM OMTOM 3HAYEHUSA B OTAENbHOCTU.

0011
n 0101
0001

6.1.1.2 UMK (OR)

I1 [|1 o o o
Ll

PucyHok 6.4

Ecnu Ha oguH 13 BxogoB 6noka ¢yHKLMM NOCTyNaeT CUrHan nornyeckon «1» (KOHTakTbl 3aMKHYThI), TO Ha
BbIXOZe areMeHTa NosiBNAeTCs nornyeckas «1» (BbIXod BKITHOYEH).

Pa6ote cyHkuMM cooTBETCTBYET Tabnuua COCTOSHUN:

1 12 Q
0 0 0
0 1 1
1 0 1
1 1 1
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Ecnu Ha Bxogbl 6rnoka (byHKLI,I/IVI NoCTynakT ueno4vncrieHHble 3Ha4eHund, To onepauua 6yp,eT npounssegeHa
Hag KaXkabiM OUTOM 3Ha4YeHUs1 B OTAENBHOCTH.

0011
I | 0101
0111

6.1.1.3 HE (NOT)

(DyHKLI,MFI ncnonb3yeTca Ana MHBepTnpoBaHMA CUrHana.

11

k1 |
===\ Q

PucyHok 6.5

Ecnu Ha Bxog 6noka goyHKUMM NoCcTynaeT curHan normyeckoro «0» (KOHTaKTbl pa3oMKHYTbI), TO Ha BbiXxoae
areMeHTa NosIBMSIeTCs formyeckas «1» (BbIXO4 BKIOYEH), U HAOGOPOT: CUrHaM MHBEPTUPYETCSI.

Pa6oTte hyHKLUM COOTBETCTBYET TabnuLa COCTOSHUIN:

1| Q
0|1
110

Ecnu Ha Bxoa 6rnoka cyHKUMKM NocTynaeT LiernoducrneHHoe 3HavyeHue, To onepauus Gyaer npousseneHa
Haf KaXabiM BUTOM 3HAYEHUA B OTAENBHOCTH.

01

HE 10
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6.1.1.4 Ucknouarowee UJTUN (XOR)

I1

v

XOR

(>
(&

PucyHok 6.6

Ecnn Tonbko Ha oguH M3 Bxogos Gnoka (byHKLI,I/IM nocTynaeT norn4yeckasa «1», TO Ha BbIXxode anemeHTa
nosiBNSETCS fornyeckast «1» (BbIXOﬂ, BKJ'IIO‘-IEH).

Pa6oTte yHKLUM COOTBETCTBYET TabnuLa COCTOSIHUIA:

1 12 Q
0 0 0
0 1 1
1 0 1
1 1 0

Ecnn Ha Bxogpbl (byHKLI,VIl/I NOCTynakT uUeno4vyncrieHHble 3Ha4eHud, 1o onepauuna 6y/:|,eT npon3sengeHa Hag
KagblM OMTOM 3Ha4YEeHWsI B OTAENbHOCTM.

0011
XOR | 0101
0110

6.1.2 ApucpmeTnyeckmne pyHKLUM

BHMMAHUE
4 ” \ | AprdomeTdeckue hyHKLMK C NnaBaloLlel 3anaToi He AoCTyNHbI A4nA npubopos nuHeriku MP110.

Onepaumnun apudmeTnyeckmx pyHKLUIA MOryT NPON3BOANTLCS TONBbKO HaZ 3HAYEHUAMW LLeNOYUCIIEHHOIO
TMNa v TUna ¢ nrasalLen 3ansaTon.

HasBaHue LlenouncneHHbin | Tun c nnaBawoLlen
™nN 3anqaTomn

CnoxeHne 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
Henexnvne DIV6.1.2.4 fDIV6.1.2.4
[eneHune c octatkom MOD 6.1.2.5 -
Bo3seneHue B

cmne.i - fPOW 6.1.2.6
Mogynb oT uncna - fABS 6.1.2.7

107



6 bubnunoteka

6.1.2.1 Cnoxenue (ADD, fADD)

VI+V2=Q=> —— ‘fel o

KD

PucyHok 6.7

Ona onepaum Hag LENOYMCMEHHbIMU 3HaAYeHUsIMU ucnonb3dyetca 6nok ADD, Hag 3HayeHusmu C
nnasatoLlen 3anston — fADD.

Pe3yanaTOM onepauun (*)YHKLI,I/II/I Ha BbIXo4e ABNAEeTCA CyMMa BXOOHbIX 3HaYEHUN.

Ecnu BO BpeMsi BbINOMHEHMS onepauun 3HadyeHne ymicna nonydaetcsa 6onblwe 4294967295 (32 6uta), 10
6UTbI, BbIXOASLME 3a paspsgHocTb 32 6uTa, oTcekatoTes.

Mpumep

MpumeHeHne GNOKoB yHKLMM OIS COoXeHUs umcen 24 +2 +2 +7 = Q = 35.

[:24

26
— 2 - EADD ADD ad B 35:: 35 .

PucyHok 6.8

6.1.2.2 BoiuutaHue (SUB, fSUB)

v1v20—> =

PucyHok 6.9

Ona onepauuini Hag UENOYMCINEHHBIMU 3HAYEeHUsSMU ucronbayetca 6rnok SUB

, Hag 3HayeHusMu C
nnasatowlen 3anaton — fSUB.

Pesynstatom onepaummn yHKUMW Ha BbIXOAE SBMSETCH PasHOCTb BXOAHbLIX 3HAYEHWIA.

Ecnu Bo Bpemsi BbINONHeHNst onepaumn gyHKuMn Ha Bxode V1 3HayeHue uncna MeHblue 3HavyeHus Ha
Bxoge V2, To pesynbraTtoMm OydeT 4Mcro, NonydYeHHoe criokeHvem mnagwero ymcna nioc 0x100000000
(4294967296) MmMHyC 3Ha4YeHne Yncna bonbero: (V1 + 0x100000000) — V2 = Q.
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Mpumep

MpumeHeHne 6noka PyHKUMM AN BblYUTaHUA Yncen 24 — 2 = 22;

l 24 24 .24
' 22 22
- o 2 SUB | — "
=

PucyHok 6.10

MpumeHeHus 6noka yHKLMM ANs BeluMTaHus Yncen, rae V1 meHble V2: 2 — 24 = Q = 4294967274.

2
2-4 SUB {?9496?2?4 | 429496?27’:1 @

B a
| 2 J'Ef‘ I

PucyHok 6.11

6.1.2.3 YMHoxeHue (MUL, fMUL)

e
V1XV2=Q# iMULx-x@

PucyHok 6.12

Ona onepauvin Hag UENOYUCMEHHBIMU 3HaYeHusMU ucnonb3yetrcsa 6rnok MUL, Hag 3HadyeHusiMmn C
nnasatoLlen 3ansaton — fMUL.

Pe3yanaTOM onepaunn (byHKLI,I/II/I Ha BbIXO4e ABINAETCA Npon3BeaeHne BXOOHbIX 3HaYEeHNN.

Ecnu Bo BpeMsi BbINONHEHMS onepauun yHKUUM 3HavYeHue dYncna nonyyaetcs 6onblie 4294967295 (32
ouTa), To OMTbI, BbIXOASLWME 3a pa3psagHoCTb 32 6uTta, oTcekaroTcs.

Mpumep

MpumeHeHne 6NoKoB OYHKLUM OIS NEPEMHOXEHMS Yncen 24 -2 - 2-7=Q = 672.

muL (%% 672 672 .

PucyHok 6.13
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6.1.2.4 Nenexue (DIV, fDIV)

(v >
Vi+V2= v e ]
Q ==

PucyHok 6.14

[na onepauni Hag UENOYMCIEHHbIMU 3HAYeHUsIMKU ucnonb3dyetcss 6nok DIV, Hag 3HaveHusimu cC
nnasatoLlen 3anaton — fDIV.

PesynsraTom onepaumu yHKLMU Ha BbIXOAE ABMAETCH YAaCTHOE OT AeneHUs BXOAHbIX 3HaYeHUIA.

Ecnu Bo Bpems ncnonb3oBaHus 6rnioka DIV B pe3ynsraTte geneHns nonyvatoTcst 4oNM Lenoro Yucna, To Ha
BbIXOAEe NPOU3BOAUTCS OKPYITIEHNE 3HAYEHNS 10 LIENIOro Yncna B MEHbLLYO CTOPOHY.

B cnyyae geneHus Ha 0 Ha Bbixoae anemeHTa Oyaet 3HadveHue 0.
Mpumep

lMpumeHeHne 6rnoka oyHKUMK ans geneHns Yicen 24 +2=Q =12

24
Plow P2 a ]

PucyHok 6.15

6.1.2.5 [leneHune c octatkom (MOD)

(Vi
KD -

PucyHok 6.16

PesynbstratoM onepaumm yHKUMM Ha BbIXOAE SIBNSIETCS OCTATOK OT AENEHUS BXOOHbIX LIENOYUCIIEHHbIX
3HaYEeHUN.

B cny4yae geneHuns Ha 0 Ha Bbixoae 6rnoka dyHkummn byget 3HaveHwue 0.
Mpumep

lMpumeHeHue brioka byHKLMKM ANs BblAENEHMS LIENOro octaTka oT AeneHus dncna 22 Ha 3.

22

22 —— DD
] 1 1
3|MOD | ——. E]l
(2

PucyHok 6.17
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6.1.2.6 Bo3BegeHue uncna B cteneHb (fPOW)

i
v -

V2 1

V12 = Q == P

PucyHok 6.18

PesynstatoM onepauuu dyHKUMM Ha Bbixode aBnsieTcs nepemeHHasa tuna float, pasHas uucny VA1,
BO3BeEHHOMY B CTeneHb V2.

Brnok paboTaeT TONbKO CO 3HAa4YEHUSMM C MaBatoLLEn 3andaToun.
Mpumep

MpumeHeHne 6noka yHKLMM AN Bo3BeAEHMSA Ynucna 3 B cTeneHb vmcna 4.

3
3 - 2y
: — 21 a1
4 fPOW | 0
[:4 4 11

PucyHok 6.19

6.1.2.7 Baatne moaynsa ot umcna (FABS)

V|=Q == [V >~ [8S}C Q|

PucyHok 6.20

Bnok pa60TaeT TOMbKO CO 3HAYEHMSIMU C NNaBatoLLEen 3ansaTon.

Pe3yJ'IbTaTOM onepauunn qDyHKLI,I/II/I Ha BblXo4e ABnAeTCcA MoAynb nogaBaeMoro Ha BXod 3Ha4eHus.
Mpumep
MpumeHeHWe GrokoB yHKLUN Ans onpeaeneHus mogynewn dncen: |-3,4| = Q = [-3,4/, 16,7] = Q =6,7

VIR o] 7773 A (a |

PucyHok 6.21
PucyHok 6.22

6.1.3 ®yHKLNM CpaBHEHUA
+ PasHo (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

PGSyJ'IbTaTbI BbIMOJTHEHNA onepaunn onoka Ha BbIX04e CpaBHEHUA BXOOHbIX 3HAYEeHUN:
e V1=V2-5Q=1;
- VI>V2—-Q=0;
- V1<V2-Q=0.

Mpumep
= P ue—,
24 | EQ Q1
a~
- 24 24 24 . . .
& 0 0
23| EQ ——uw— Q2
, BjE
- 23 % o . _
PucyHok 6.24
6.1.3.2 bonbue (GT, fGT)
[ V1 ] . .
PucyHok 6.25

Pesynbrathl BbINOMHEHUS onepauun 6roka Ha BbixoAe Npy CPaBHEHUW BXOAHbLIX 3HAYEHWIA:

c V1=V2—->Q=0;

e VI>V2-Q-=1;

c VI<V2-Q=0.
[lna cpaBHEHMS LEeNoYMCrNEeHHbIX 3HaYeHU ncnonbayetcs ornok GT, onsa 3HayYeHui ¢ NnaBatoLLen 3ansaTomn
— 6nok fGT.
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Mpumep
. 24 24 - .24
. 0 0
24| GT — Q1
| o2 —(_ 9 |
24 -
- 24 24 24 o . .
i 1 1
23| GT — Q2
o E (@2 |
: 23 ”
PucyHok 6.26
6.1.3.3 Bbi6op (SEL, fSEL)
NMPUMEYAHUE
|I| dyHkums Beibop (SEL, fSEL) B8 OWEN Logic HasbiBaeTca TepHapHas ycrnoBHas onepaums
CpaBHeHus1.

=

<
w3

PucyHok 6.27

Ecnun V1 paBeH norudeckomy «0», TO pesynstaTtoM BbINOMHEHNs onepauny 6rnoka Ha Bbixode sBnaercs
BxogHow curHan V2. Ecnu V1 paBeH Nnorm4eckon «1», To pesynsraTtoM BbINOMHEHWS onepauun 6noka Ha
BbIXode ABnsieTca BXogHown curHan V3.

*+ V1=0-Q=V2

- V1=1-5Q=V3.

[ns BbiBopa LenodYncrneHHblX 3HadyeHun ncnone3dyetca 6nok SEL, Ana 3HavyeHu ¢ nnasarowen 3ansaTon
— 6nok fSEL.
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Mpumep
v o
2 2 2 2
]
PucyHok 6.28
(v )—1—
2 3 3
d
PucyHok 6.29

6.1.4 CaBuroBble PyHKLMM

* Jlornyeckunii casur Bneso (SHL) 6.1.4.1;
Jlornyecknin casur Bnpaeo (SHR) 6.1.4.2.

6.1.4.1 NMobuToBbLIN nornyecknn casur Bneso (SHL)

MobuTtoBbi nornyeckun capur Bneeo (SHL) mcnonb3yetcs Anst BbIMOMHEHUSI onepauun NobuUToBOro
norunyeckoro casura onepaHga X srneso Ha N 6uT ¢ gononHeHnem HynsiMm crpasa.

PucyHok 6.30

Mpumep

MpumeHeHue gnsa casura yncna 38 (gecatmnyHoe) = 00100110 (gBon4yHOE).

00100110 — 10011000

. 33 . e - .
. 33 152 152
© X g - - Q1

2 Zl 7

PucyHok 6.31
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6.1.4.2 NobuTtoBbLIN Nnornyeckumn casur snpaso (SHR)

Mobutosbin nornyeckuii casur Bnpaso (SHR) ucnonb3yercs And BbINONHEHMS onepauuy nobuToBOro
norunyeckoro casura onepanga X snpaso Ha N 61T ¢ JONofHeHWEM HyNsIMU creBa.

H -
(v > ol (o)
(V2 N |

PucyHok 6.32

Mpumep

MpumeHeHue ana caBura yncna 152 (aecatnyHoe) = 10011000 (gBonyHoe).

10011000 — 00100110

- 152 38 38
—f | el o)
o (ar ]

2 IEH i b

PucyHok 6.33

6.1.5 butoBble hyHKLUN

* YteHue buta (EXTRACT) 6.1.5.1;
» 3anucek 6uta (PUTBIT) 6.1.5.2;

*  [Hewwndpatop (DC32)6.1.5.3;

* Lndppatop (CD32) 6.1.5.4.

6.1.5.1 YreHnue 6uta (EXTRACT)

UrteHune 6uta (EXTRACT) ncnonb3yeTcsa A5 BbINOMHEHUS onepauun YTeHns 3HadyeHunsa outa N B uncne Ha
Bxoge X. buTbl HyMepyloTca ¢ koHua. Yncno Ha Bxoge X 3apaetcs B AeCATUYHOM cucTeme. BbixogHoe
3HayeHne Q Bceraga geonyHoe (0 nnm 1).

[E}{TRACT
DS

PucyHok 6.34

115



6 bubnunoteka

Mpumep
[MpumeHeHusa 6rnoka ans YteHus natoro 6uta ns yucna 81 (gecatmyHoe) = 1010001 (gBOM4YHOE).
1010001
1
- 81 EXTRACT
N el s I
5

(= »—'F

PucyHok 6.35

6.1.5.2 3anucb 6uTta (PUTBIT)

3anuck 6uta (PUTBIT) ncnone3dyetca ans BbINOMHEHUSA onepaumm 3anucu B uncre X 3HavyeHnsa 6uta N B
COCTOsIHUe, yKa3zaHHoe Ha Bxofe B (nornueckue «0» unum «1»). Yucno Ha Bxoae X 3aaetcs B AECATUYHOWN
cucteme. BeixogHoe 3Ha4veHne Q — Leno4YncneHHoe.

. [ PUTBIT . .
K2

T_B

PucyHok 6.36

Mpumep

lMpumeHeHus 3anucuK YeTBepToro 6uTta B curHane norudeckon «1» ans vmucna 38 (gecatnyHoe) = 100110
(oBOMYHOE).

1

1

100110

110110

PucyHok 6.37

6.1.5.3 Oewundpatop (DC32)

Oewndppatop (DC32) ncnonb3dyeTca ANs BbIMNOMHEHUSA onepauuny npeobpa3oBaHns ABOUYHOMO Koda Ha
BXOAEe B MO3ULUMOHHBLIN KOA Ha Bbixode. [lepen BbINONHEHWEM onepauuu Hag 3HaAYeHWEM Ha BXoae
npegBapuTensbHO BbINOMHAETCA nobutoBas normveckasa onepaunsi «M» ¢ onepangom 0x1F (11111b).
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PucyHok 6.38

Pabote gewmndpaTopa cOOTBETCTBYET NpMBEAEHHAsA Tabnuua COCTOSTHUN:

NBOMYHBIA KO, MoO3SKUIMOHHBIA KO,
5 4 3 2 1 32 31 & 5 4
o o o o 0 0 o o 0 0
o o o 0 1 o o o o 0
o o o 1 0 0 o o 0 0
o o o 1 1 o o o o 1
1 o o o o 1
1 1 1 o 1 o o o o 0
1 1 1 1 o o 1 o o 0
1 1 1 1 1 1 o o o 0

Mpumep

33

6.1.5.4 Lndpatop (CD32)

PucyHok 6.39

100001b & 11111b

_...

DC32 | 010b

PucyHok 6.40

LWndpaTop (CD32) ncnonb3yetca A5A BbINOMHEHMS onepaumn npeobpasoBaHnsi NO3MLMOHHOIO Koda Ha

BXO[e B ABOWYHbIN KOA Ha BbIXoe.

PucyHok 6.41

Ecnu BxogHoe [OBOMYHOE 3HayeHWe uMeeT Goree OZHOW norvveckoin «1» B paspsigax, To pabota
LundppaTopa BeaeTcs TOMNbKO CO CTAapLUNM eAUHUYHBIM Pa3psaaoM.
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Pa6ote wmndpaTopa cOOTBETCTBYET TAabNMLa COCTOSHUM.

JNBoMYHBIA Ko, Mo3SKIMOHHBIA KO,
5 4 3 2 1 32 31 & 5 4 3 2 1
o o 0 0 o 0 o 0 0 o o o 1
o 0 o 0 1 0 0 o 0 o o 1 o
o o 0 1 o 0 o 0 0 o 1 o o
o 0 o 1 1 0 0 o 0 1 o 0 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 6.42

6.2 PyHKUMOHaNbHbIE ONIOKU

Tpurrepsbl 6.2.1;
Tanmepsbl 6.2.2;
leHepaTopbl 6.2.3;
Cuetunkn 6.2.4;
PerynaTtopbl 6.2.5.

6.2.1 Tpurrepsbl

RS-tpurrep ¢ npuoputetom BoikntoyeHns (RS) 6.2.1.1;
SR-Tpurrep ¢ npuoputeToM BkMtoyeHus (SR) 6.2.1.2;
OetekTop nepegHero gpoHTa umnynsca (RTRIG) 6.2.1.3;
OetekTop 3agHero dppoHTa nmnynsca (FTRIG) 6.2.1.4;
D-tpurrep (DTRIG) 6.2.1.5.

6.2.1.1 RS-Tpurrep ¢ NpMoOpUTETOM BbIKITHOYEHUS

RS-Tpurrep ¢ npnopuTeTOM BbIKITOYEHUS UCNOMNB3YETCS ANl NEPEKITOYEHNs C huKcalumMen COCTOSHNS BO
BpeMs MOCTYNIEHUS KOPOTKUX WMMYNbCOB Ha COOTBETCTBYWOLWMA Bxod. Ha Bbixoge Q nosiButcs
nornyeckas «1» no PpoHTy curHana Ha Bxoge S.

R51
[ V1 :
[ a—< o
s
[ V2
PucyHok 6.43

Paboty Tpurrepa NosicHIET NPpUMBEAEHHAs Ha PUCYHKE HUXKe auarpammva.
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Bxoa S ] "
t
Bxoa R
t
i i
Boixon Q t
PucyHok 6.44

B cny4yae ogHOBpeMeHHOro NoCcTynneHnst curHanos Ha o6a Bxofa NPUOPUTETHLIM ABSETCA CUrHan Bxoaa
R.

6.2.1.2 SR-Tpurrep ¢ NnpMopmuTETOM BKNIOYEHUA

SR-Tpurrep ¢ NpUOpUTETOM BKIIOYEHUS UCMONBL3YETCH ONA NEePEKoYeHNs ¢ uKcaLumen CocTosHUS B
criydae nocCTynneHns KOPOTKMX MMNyrbCOB Ha COOTBETCTBYKOLWMA Bxod. Ha Bbixoge Q nossutcA
norudyeckas «1» no PpoHTy curHana Ha Bxoge S.

SR1
[ V1
s a—a ]
: R
V2 >
PucyHok 6.45

Pa6oTy Tpurrepa NosicHsieT NpMBEAEHHAs Ha PUCYHKE HUXKe auarpammva.

Bxoa S ] ]
t
Bxoa R "
t
1
1
Boixon Q ] t
PucyHok 6.46

B cnyyae ogHOBPEMEHHOIo NnocTyniieHna curHarnoB Ha oba BXOo4a NPUOPUTETHbIM ABNAETCA CUrHan Bxona

6.2.1.3 [letekTop nepeaHero chbpoHTa umnynbca (RTRIG)
Hetektop nepegHero dpoHTa wmmnynbca (RTRIG) ucnonbsyetca B crydyae HeobXoAMMOCTU UMETb

peakuuMio Ha W3MEHEHWE COCTOSIHUS OWCKPETHOro BXOAHOro curHana. Ha Bbixoge Q reHepupyetcs
€4VHUYHBIA UMMYNbC No nepegHeMy poHTy Bxoaa .
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RTRIG1
s i |l Q—x—u—@
PucyHok 6.47

Pa60Ty AeTeKTopa oObsICHsIET npmuBeneHHad Ha pUCYyHKe HUXKe guarpamMmma.

Bxon 1

Boixon

LUukn nporpamMmel

PucyHok 6.48
6.2.1.4 [letekTop 3aaHero ¢ppoHTa umnynbca (FTRIG)

OetekTtop 3agHero ¢poHTa umnyneca (FTRIG) ucnonssyetca B cnyvyae He06X0ANMMOCTU UMETb PeaKLMIO
Ha M3MEHEHWe COCTOSHMS OMCKPETHOro BXOOHOro curHana. Ha Beixoge Q reHepupyetcs eauHUYHbINA
UMMynbC No 3agHemy poHTy Bxoaa l.

FTRIG1

(V1_——{ a-——_ 9 |

PucyHok 6.49

Paboty oeTtekTopa 0GbsCHSIET NpMBeAeHHas Ha PUCYHKe HIKe auarpamMma.

Bxon 1

Boixon

LUukn nporpaMMel

PucyHok 6.50
6.2.1.5 D-tpurrep (DTRIG)

D-tpurrep (DTRIG) ucnonb3yetca ons popMyMpoBaHWs MMMyNbCa BKMAOYEHWSI BbiIXOA4A Ha MHTepBan
BpeMeHn umnynsca Ha Bxoae D, BbixogHOW uHTepBan OygeT CMHXPOHM3UPOBaH C TakTOBOW YacTOTON Ha
Bxopae C.

Ha BbIxoge Q Tpurrepa nosBUTCA CUrHaN normyeckon «1» no poHTY TaKTOBbIX UMMYNbCOB Ha Bxoge C
npyu HanuuMM curHana rnorumdeckon «1» Ha Bxoge D. Bosspar Bbixoga Q B curHam normyeckoro «0»
nponsonaeT no (PpoHTY TaKTOBbIX MMMyNbCOB Ha Bxode C npu Hanuumu curHana normyeckoro «0» Ha
Bxoge D.

Bxog S npuHyauTenbHO ycTaHaBnmnBaeT Bbixod Q B COCTOSAHME NTOrMYECKOmn «1».

Bxog R saBnsieTcs npropuTETHLIM U yCTaHaBNMBAET Bbixod Q B COCTOsIHME nornyeckoro «0».
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- DTRIG1 . :

s T oD ]

. D o _
C

R

H

PucyHok 6.51

Pa60Ty Tpurrepa obbsacHaeT npmeeneHHada Ha pUCYHKE HMXKE anarpamMmma.

woac [ [T

Bxopn D

Boixon Q)

PucyHok 6.52
6.2.2 Tanmepbl

Mmnynbc BkNtoueHnsa 3agaHHon gnutensHoctn (TP) 6.2.2.1;

Tanmep c 3agepxkon BkntoyeHus (TON) 6.2.2.2;

Taimep c 3agepxkon oTkntoueHust (TOF) 6.2.2.3;

WuTepBanbHbin Tanmep (CLOCK) 6.2.2.4;

WHTepBanbHbIn Tanmep ¢ HegenbHbiM unknoM (CLOCKWEEK) 6.2.2.5.

6.2.2.1 Umnynbc BKNOYEeHUA 3agaHHon anuTtenbHocTu (TP)

Mmnynbc BkMouyeHWs 3apaHHou pnutensHocTu (TP) ucnonbsyetca ana opmMupoBaHUS MMMynbca
BKITIOYEHNS BbIXxO4a Ha 3afaHHbI uHTepBan BpemeHu. Ha Bbixoge Q ©Onoka nosiBnseTcd curHan
nornyeckon «1» no ppoHTy BxogHoro curHana l. MNocne 3anycka Bbixod Q He pearvpyeT Ha U3MeHeHue
3HaYeHWs1 BXOAHOIO curHana B TedeHne nHtepsana Tuun. [10 ucTeveHne nHtepsana Tuwn BbIXOAHOW CUrHanN
cbpacbiBaeTcs B nornyeckun «0».

TP1

Vi >l <G ]

1c| T

PucyHok 6.53

PaboTy nmnynbca o6bsACHAET NpuBeAEHHas Ha PUCYHKE HUXE Anarpamma.
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B I 1"
xon ¢

Boixon Q

PucyHok 6.54

[onyctumbln ananasoH 3HadveHun Tmn o1 0 go 4147200000 mc nnu 48 aHen.

OnutenbHOCTb nMmnynbca n eguHULbI USMepeHna BpeMeH HaCcTpanBaloTCA Ha NaHesnm cBoicTB Pb.

CeoicTea TP
=4
7Zs1 |
v [NapameTtp
| Macwra spemern  [EEES

OnuTeneHoCTe MMAYNECE 1
v [lpouee

KommeHTapui

Maciitab Bpemern

PucyHok 6.55

6.2.2.2 Tanmep c 3apgepxkon BkrrovyeHusi (TON)

Tanmep c 3agepxkon BkrtodeHnst (TON) ncnonb3yeTca Ana onepaumn 3afepXku nepedaym curHana. Ha
Bbixofge Q Tammepa MoOsIBUTCA CUrHam NOrnyeckon «1» C 3agep)KKOM OTHOCUTENbHO (DPOHTA BXOLHOMO
curHana | npoaomKUTENbHOCTLIO HEe MeHee AnuTenbHOCTU Ton W BbIKMOYUTCS MO cnagy BXOAHOro
curHana.

TON1
5c| Ton
PucyHok 6.56

Pa6oty Tanmepa 06bsICHAET NpuBeAEeHHAs Ha PUCYHKE HUXe anarpamma.

Bxopn I

Boixon Q

TMMI'I__

TMMI'I__

PucyHok 6.57

Honyctumbin gnanasoH 3HadeHun T ot 0 go 4147200000 mc unu 48 gHen.

BpeMﬂ 3aEePXKN BKIMIOYEHNA N €OUHULIbI UBMEPEHNA BPEMEHN HACTpanBaloTCA Ha NaHenn ceoncTs Ob.
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CeoicTea TOM

224l |

L

MNapameTp

MacwTral spemeti

CEK

| Bpews sasepxim eknioverinn [
+ [Ipouee

KorraeH Tapuii

Bpemna sapepxxyu BKmoueHMA

3apaeT BpeMA 3a0epHKM BEIDYEHA

PucyHok 6.58

6.2.2.3 Tanmep c 3apepxkon otknroveHus (TOF)

Taimep c 3agepxkon otkntodeHus (TOF) ncnonb3yeTca And 3aQepkn oTKMYeHns Bbixoga. Ha Bbixoge
Q Tanmepa NosiBUTCA CUrHarm form4eckon «1» no poHTy curHana Ha Bxoge |, oTcHeT BpeMeHn 3adepxku
oTkntoyenns Toff HauHeTCa No kaxxgomy crnagy BXOAHOro curHana. llocrne oTKnioYeHns BXOQHOro curHana

Ha BbIxode nosiBuTcsa curHan norndeckoro «0» ¢ 3agepxkon Toff.

TOF1

KD

5c| Toft

PucyHok 6.59

Pa60Ty Taﬁmepa oObsCHsET npuBeneHHad Ha pUCyHKe HUXKe guarpamma.

1

Bxon 1

~—<_a |

Boixon Q

Taaa

PucyHok 6.60

Honyctumbln ananasoH 3HadveHun T3aa ot 0 o 4147200000 mc nnu 48 gHen.

BpeMFl 3a4ePXKN BbIKIMOYEHNA 1 eANHNLbI USMepeHNA BpeMeH HacTpanBaroTCA Ha nNaHenm ceonicTB Ob.

CeolicTea TOF

Al|
MNapameTpsd
| Macwrat spemerin LIV

Bpema zapepxky BeKIIOYEHWA 5
w  [Ipouee

KorraeH Tapuii

- =
- =

W

Macwitat BpemMern

PucyHok 6.61
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6.2.2.4 NuTepBanbHbin Tanmep (CLOCK)

NMPUMEYAHUE
|I| MHTepBanbHbiii Tanmep (CLOCK) gocTyneH Tonbko ang npubopoB ¢ YacaMu pearnbHOro BpEMEHN.

WHTepBanbHbi Taimep (CLOCK) ucnonbayetcsa ans dopMupoBaHUSa MMMNynbca BKITOYeHMs Bbixoda Q no
Yacam peanbHoro BpemeHu. Bpems BkntoveHusa Th n otknoveHms Tl Bbixoga ycTtaHaBNuBaOT B Ka4ecTBe
napameTpoB Tanmepa.

CLOCKA1

13.03 11:05:40| Th Q@

14.03 11:05:40| Tl

PucyHok 6.62

Paboty TalilMepa 00bSICHSET NPpUBEAEHHAs Ha PUCYHKE HUXKe auarpammva.

Boixon Q

TEK“ TDTK.I'I

PucyHok 6.63

Ecnu 3agaHHoe 3HayeHWe BpeMeHW OTKMIOYEHUS MeHblle BpeMeHW BKMYeHus, TOo AuarpaMmma
nepeknoyeHnin Gyaet UMeTb BUA!

BKN BRI

0:00:00 0:00:05 25:59:50 0:00:00

cpena yeTBEpr NATHMLLA
24y

PucyHok 6.64

HonycTumbln gnanasoH 3HaYeHUN T, U Torkn. OT 0,00 ¢ 4o 24 .

Hatan BpeMA BKITIOYEHUA N OTKITIOYEHNA HACTpanBaeTCd Ha NnaHenun ceoncTB Ob.

CeoficTea CLOCK
=4
“ [lapameTps
13.0311:05:40 [v

[ata v epema enioverian  14.03 11:05:40
“ [lpouee

KorreHTapiia

INara v BpEMA BKIMDYEHWA

PucyHok 6.65

6.2.2.5 UHTepBanbHbIN TauMep ¢ HeaenbHbIM Luknom (CLOCKWEEK)

NMPUMEYAHUE
III NHTepBanbHbI Tanmep ¢ HeaenbHbiM Lukrnom (CLOCKWEEK) noctyneH Tonbko Ans npubopos ¢

YacaMu pealribHOro BpemMeHu.
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WHTepBanbHbIn TariMep ¢ HepenbHbiM Umknom (CLOCKWEEK) wcnone3yetca gnsa dgopmMupoBaHus
UMMNyrbca BKMOYEHUs BbiIxoda Q Mo yacam peanbHOro BPEMEHM C ydeToM AHen Hegenun. Bpewms
BkrtoveHnss Th u otkntovenns Tl Bbixoga Q W gHM Hepgenw paboThl ycTaHaBNMBalOT B KavecTBe
napameTpoB Tanmepa.

CLOCKWA

13.03 11:05:40| Th (1_*__;_<i:::::]

20.02 11:05:40 TI

PucyHok 6.66

Paboty Tanmepa 06bACHSET Auarpamma Ha pUCYHKE HUXKeE.

1-aeHb (244)  2-AeHb (244)

Boixon Q)

Tern Torkn Tewn Totkn

PucyHok 6.67

BHYTpeHHSss CTpyKTypa Tanmepa MMeeT criegyoLwmnn sua.

ThicLock|
Tomal—T!

AND

|

PucyHok 6.68

HonyctTumbln gnanasoH 3Ha4eHUN Ten U Torn OT 0,00 € oo 24 .

HacTpoiika BpeMeHM BKMHOYEHUS W OTKMOYEHUS U yKasaHue OHEeN Hepenu MNpov3BOAMTCS Ha NaHenu
ceoncTtB Ob.

CeoicTea CLOCK WEEK B x
= A

22121 |

v [NapameTpd
v

[aTa ¥ BpEMA BKNHOYEHWA 13.03 11:05:40
[NaTa v BpemA seiknioyeHA  20.03 11:05:40
v [lpouee

KommeHTapui

Irm nepenm

PucyHok 6.69
6.2.3 NeHepaTOpbLI

» [eHepaTop npsimoyronbHbix uMnynbcoB (BLINK) 6.2.3.1.

125



6 bubnunoteka

6.2.3.1 NeHepaTOp NpsAMoyronbHbix MnynbcoB (BLINK)

leHepatop npsmoyronbHbix umnynbcoB (BLINK) wncnonbsyetca ans gopmupoBaHvs NPSMOYronbHbIX
UMnNynbLcoB nynbcaumn. Ha Beixoge Q reHepaTtopa opMUpPYIOTCSH UMNYIbChI C 3a4aHHBIMK NapaMeTpamMm
ONUTENBHOCTY BKITHOYEHHOTO (Tgkn — CUFHAMN NOrMYECKON «1») N OTKNMOYEHHOTO (Torn — CMTHAM FTIOMMYecKoro
«0») cocTosiHMSA Ha BpeMs OeVCTBUS ynpaenstoLero curHana Ha exoge | (curian normyeckon «1»).

BLINK1

”I 5 .
ic| Th
- 2c|

PucyHok 6.70

P860Ty reHepartopa NoAcCHAEeT npueeaeHHasd Ha pUCYHKe HMXe amarpamMmma.

Bxon 1

Boixon Q) r

Tomen| Tekn

PucyHok 6.71

Honyctumbln gnanasoH 3Ha4eHUN Ten U Torn: OT 0 40 4233600000 mc nnu 49 gHen.
OnuTenbHOCTb BKMIOYEHHOIO U OTKITKOMEHHOIO COCTOSIHUIA HacTpanBatloTCsl Ha NaHeny ceBoncTe Pb.
MapameTp Th cooTBeTcTBYET Tgin.

MapameTp Tl cootBeTCTBYET Torkn.

CeoiCcTEa BLIMK
=|A
7281 |

w [lapametp Th

MacwTal spemeHi CEK

1
w [lapameTp Tl
MacwTal spemeHi CEK
OnuTencHoCTe OTKN. COCTORHMA 2
“ [lpouee

KorreHTapiia

NnuTensHoOCTL BKN. COCTORHMA

JapaeT ANMTENEHOCTE BKIHYEHHOMD COCTORHWA
CHrHana

PucyHok 6.72
6.2.4 CyeTuymuku

*  /HKpeMeHTHbIN cyeTunk ¢ aBTocbpocom (CT) 6.2.4.1;
* YHuBepcanbHbii cdeTumk (CTN) 6.2.4.2;
*  VHKpemeHTHbIN cyeTymk (CTU) 6.2.4.3.
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6.2.4.1 MIHKpeMeHTHbIN c4eT4YuK ¢ aBTocopocom (CT)

NHKkpemeHTHbIV cyeTumnk ¢ aBTocbpocom (CT) ncnonb3syetcsa Ans nogcyeTa 3agaHHoro yncna mmnynscos N
(exon N — ycraBka uncna umnynbcos). Ha Bbixoge Q cyeTymka NosiBUTCHA UMMYNbC CUrHamna norn4ecKon
«1» ¢ anuTenbHoCTbIO paboyero uukna npubopa (Tumkn), ecnm Ymcno npuxoasaLumx Ha exog C nmnynscos
OOCTUTHET YCTAaHOBMEHHOro 3HadYeHus N.

10N

PucyHok 6.73
PaboTty cyeTumka NOSACHAET NpUBEOEHHAsA Ha PUCYHKE HWXe gnarpamma.

1 2 345 N

sont_[][][1]] L.

Boixon Q

t

TLI,MKII

PucyHok 6.74

Honyctumbin guanasoH 3HaveHui yncna nvnynscos N: ot 0 go 65535.

Yucno nmnynecoB N u napametp coxpaHeHus coctosHus B INM3Y 3agatoTca Ha naHenu ceorcTs Ob.

CeoiicTea CT
= A
=8l
 [lapameTps
Her v

YoTaeka 10
* [Ipouee

KorreHTapiii

CoxpaHetme cocToAHMA

I:I:I:IHZIEIHFHEET EHYTpEHHEE COCTOAHWE KOMMOOHEHTA B
IHEPrOHESAEMCHMON NaMATA

PucyHok 6.75

6.2.4.2 YHnBepcanbHbIn c4yeTuyuk (CTN)

YHueepcanbHbii cuetunk (CTN) ucnonb3yetca ons npsmMoro n obpatHoro cyeta. Onepauunsa «npsiMon
CYET» BLIMOMHAETCS MO nepegHeMy (PPOHTY MMMynbca Ha Bxoge npsimoro cyeta U, 4To yBenuuyvBaet
3HayeHue BbixogHoro curHana Q. Vimnynbcbl, npuxoaswme Ha Bxog D («obpaTHbin cyeT»), yMeHbLuatoT
3HayeHue Bbixoga Q. B cnydae noctynneHus Ha Bxog R curHana norvyeckon «1», Bbixod cyeTynka Q
yCTaHaBnuBaeTcs B 3HayeHue Bxogda N.
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CTN1

e I

W

W

o0

I
‘ZIIDC

PucyHok 6.76

Pa60Ty CYETYMKa NoACHAET NpuBeaeHHanA Ha pUCYHKe HMXe amnarpamMmma.

1 2 3456 _
Bxon U
t
1 2 3 _
Bxon D -I-I
i L ] t
Bxoa R
A t
Boixopn Q 0 3
1
1 t

PucyHok 6.77

B cnyyae ogHOBpeMEHHOro NMocTynneHust curHanoB Ha Bxogbl U n D npuoputeTHbIM SBASIETCA cuUrHan
Bxopa U.

JonycTumbii gnanasoH 3HaveHui yncna nmnynscos N: ot 0 go 65535.
3HadeHue N 1 napameTp coxpaHeHus coctosaHus B M3Y 3agatoTcst Ha naHenu ceoncTs Pb.

CeolcTea CTM

= A
w [lapameTp
CoxpaHeHue CoCTOAHWA Het e

YoTaeKa 1
+ [lpouee

KommeHTapuii

CoxpaHeHwe COCTOAHMA

CDKDEHHE.'T BHYTpPEHHEE COCTORHWME KOMMOHEHTA B
IHEPrOHESABMCUMOA NaMATH

PucyHok 6.78
6.2.4.3 UHKpemeHTHbIN cyeTuuk (CTU)
WHkpemeHTHbIN cyeTumk (CTU) ncnonb3yetcd Ans nogcyera yncna MMnynbCoB, NPUXoasLwmx Ha Bxog C.

Ha Bbixoge Q cyeTynka NOSIBUTCSH MMMNYMbC CUrHama Normyeckon «1», ecnm YMcrno NPUXOAsLLMX Ha BXOZ
MMMYNbCOB JOCTUIHET yCTaHOBNEHHOTO 3HaveHust Ha Bxoae N (N — ycraBka).
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. o T . .
W1
R e
D

OIN

PucyHok 6.79

PaboTy cueTunka NnosiCHSIET NpMBeAeHHast Ha PUCYHKE HVKe guarpamma.

1 2 345 N
sxont_[][][][] [
xon SSEREREE t
B R
xon t
Boixon Q
t
PucyHok 6.80

NMPUMEYAHUE
Bnok 3anuck B ®b gnsa CTU He paboTtaeT. Bmecto CTU pekomeHayeTcs NCnonb3oBaTth
yHuBepcanbHbin cyetumk CTN 6.2.4.2.

[i]

[onyctumbln gnanasoH 3HadeHuin ymcna numnynscos N: ot 0 o 65535.

CyeTunk c6pa0b|BaeTc;| B 0 no nepegHemMmy (prHTy nMmnynbCa Ha BXxoae R. B Ccny4yae ogHoOBpeMeHHOro
NOCTYNJ1EHNA CUrHarioB Ha BXo4bl MPUOPUTETHBIM ABITAETCA CUIrHaI BXo4da R.

Yucno umnynecos N 3agaetcs Ha naHenu ceoncTs Pb.
CeolicTea CTU B x
= A
w [lapameTp
50
w [lpouee

KommeHTapuil

Ycraeka
JanaeT yoTasky

PucyHok 6.81
6.2.5 PerynaTopbl

+ MWA-perynatop (PID) 6.2.5.1
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6.2.5.1 NMO-perynaTop (PID)

PID1

[ t-in

B

|Eﬂable >_T = S x;{ @

Pv

PucyHok 6.82

MWO-perynsaTop ucnonb3yeTrcs Ans peanq3auuy NponopLMOHanbHO-UHTErpanbHo-AndhepeHLMansHOro
(M) 3akoHa perynnpoBaHus.

®yHKumoHanbHbIN 6nok NMUO-perynaTopa
3apaHue WUcnonuutensbHoe
> AL | OrpaHnumutens > .
YyCTPOMCTBO
PucyHok 6.83
Bxoabl 6noka
Tabnuua 6.1 — Bxoabl 6noka
HasBaHue Tun OnucaHue 3HauyeHus
E bynesckui PaspelueHune Ha paboTty 6rnoka. B BbiknoueHHOM 0 — BblkntoyeH;
COCTOSIHMM Ha BbIxof b6roka nogaeTcst 3HaveHue, 1 — BkntoyeH
3ajaHHOe B CBOWCTBE «BbIXOAHAsi MOLLHOCTb»
Pv C nnaBatowienn | Tekyllee 3Ha4YeHMe perynmpyemon BENUUYUHbI
3anaTon
Sp C nnasatowen | 3agaHHOe 3HaYEHWE perynnupyeMon BenuynHbl
3anaTon

Bbixoabl 6noka
Tabnuua 6.2 — Bbixoabl 611oka

HasBaHue Tun OnucaHue 3HaueHusn
Pwr C nnaBawlilen |BbixogHas 0...100
3ansTon MOLLHOCTb, %
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CBoncrtBa

Ta6nuua 6.3 — OnucaHue cBoUCTB

HasBaHue

Tvn

OnucaHue

r
L

Pexum paboThbl Bynesckun Pexxumbl paboTbl perynsitopa: 0 — HarpeBarternb
perynatopa *  pexuM «HarpesaTenby, 1 — XonoguneHut
ncnonb3yerca Ans ynpasneHus
NCMNONMHUTENBHBIMW MEXaHU3MaMmu,
BO3JENCTBME KOTOPLIX MPUBOANT K
POCTY 3HaYeHWs1 perynmpyemonm
BENNYUHbI;
*  PEXUM KXONOAUIBHUKY,
ncnonb3yerca Ans ynpasneHus
NCMNONMHUTENBHBIMU MEXaHU3MaMmu,
BO3JENCTBME KOTOPbIX MPUBOANT K
CHWXXEHUIO 3HaYEeHWs perynnupyemonm
BENNYUHBI
BbixoagHas C nnaBatoLen 3anaTomn BbixogHas MOLLHOCTL B BbIKITHOYEHHOM
MOLLIHOCTb cocTosiHuK, %
OudpbdbepeHumnans- | C nnasatoLen 3anaTon OundhbdepeHumnansHbIn KOIPDULNEHT C _3 402823E
HbI KO3 PULNMEHT KoTopbiM paboTaet ML ’
UHTerpanbHbIn C nnaBatoLen 3anaTom WHTerpanbHbIn KO3 MULNEHT C KOTOPLIM —3.402823F
Ko3adppmLmeHT pabotaet NN ’
MponopuuoHaneHbI | C NnasatoLen 3andaTon MponopunoHanbHbI KO3MPULINEHT C
KoadhdULmMeHT KoTopbiM paboTaet ML
MuHumanbHas C nnaBatoLLen 3ansaTomn HwxHee orpaHnyeHne BblgaBaemMon
MOLLIHOCTb MoLHoCcTH, % h
(3Ha4eHue no
YMO4aHuio)
MakcumanbHas C nnaBatolLLen 3ansaton BepxHee orpaHnyeHne BblgaBaemMom
MOLLIHOCTb MOLLHOCTH, % o
(3HayeHue no
YMOJMYaHuto)
3anyck AHP Bynesckun MepemeHHas, koTopas reHepupyert 3anyck |0 — Cton;
aBTOHACTPOWIKN perynatopa B cryyae 1 — 3anyck
nogayun 3aHavyeHus «1». 3HayeHne gaHHOM
nepeMeHHON 3a4aeTcs C NOMOLLbIO Broka
«3anucb B Pb»
ABTOHacTpounka

W

R

ABToHacTpoiika MN-perynsatopa NpoBOANTCS C MOMOLLbI0 6r1okoB YTeHns u 3anucy ®6 3.3.6 (], ().
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. PID1 . .
nable:
Ere e T P 3]

t-in s PV

S

[sp >

' Write to FB Read from FB
x_h[ Write to FB Read from FB
~—— VWrite to FB Read from FB
w——mn— Write to FB Read from FB

| Write to FB
w—— Write to FB
e | Write to FB

PucyHok 6.84

[nsa 3anycka aBToHacTpourku criegyet aobasute 6nok 3anucb B ®B 1 npuBsasate ero K nepemeHHomn
3anyck AHP MW O-perynsTopa.

CeoMcTea Write to FB

= A
- = l|
~ [lapameTpw
| PyriwonansHii Gnox L0l v

MrA nepemeHHoiR Janyck AHP
» [lpouee
KomMmeHTapui

PyYHELMOHANLHBEA GnoK
Bribepute ns crmcka PE.

PucyHok 6.85

3HayeHusi ocTanbHbIX NapameTpoB b MoxHO 3agaBaTh ¢ nomoLlblo 6rnoka 3anucb B PB, kak nokasaHo
Ha pUCyHKe Bbllle, TG0 HacTpaMBaTb Ha NaHenu CBOWCTB.

C nomowbio 6GnokoB YteHune wu3 DB cuuTbIBaOTCA 3HayYeHMs napameTpoB PaccuyuTaHHbIM
NpPonopLUNOHaNbHbIN Ko3adchpuLmeHT, PaccuntaHHbIN MHTerpanbHbIN K03 chpuLmeHT,
PaccunTtaHHbI auddepeHumanbHbIn Ko3d duumeHT n dnar OKOHYaHUSA aBTOHACTPOWNKM.

[ns ctapTa aBTOHACTPOMKM criegyeT noaatb curHan norndeckoin «1» Ha Bxop E.

Mo 3aBeplieHMN npouecca aBTOHACTPOMKM LM YTEHUS LOCTYMHbl HOBble 3HAYeHUsA KO3(PPULMEHTOB:
PaccuuTaHHbIM nponopuuoHanbHbIi Ko3adduumeHT, PaccumtaHHoe BpemMsi UHTErpupoBaHuUsi U
PaccuntaHHoe Bpema auddepeHumpoBaHua. [lapametp ®Pnar OKOHYaHMA aBTOHACTPOWMKMU
BbICTaBMNSAETCA B 3Ha4YeHMe normyeckon eamHuvubl. Ecnv nocne aBToHacTpoviku cbpocuTb Bxod 3anyck
AHP B 3HauyeHVe Nornyeckoro Hyns, To cOpocUTCa 1 onar OKOHYaHUS.

BHUMAHUE
A : \ | dnar okoHYaHUA aBTOHACTPOWKN HAXOOAUTCH B COCTOSIHUM NOrMYECKON equHULbI OOUH LUK,
Ecnu cbpocutb Bxog 3anyck AHP B 3HauyeHMe nornyeckoro Hymns 4o OKOHYaHUs HacTPOWKK, TO npoLece
OCTaHaBnMBaeTCs, rnar OKOHYaHMs He BbICTABNSETCS, HOBble 3Ha4YeHust KoadpUUMEHTOB He
BblYMCHSAIOTCS.

Bo Bpemss npouecca HacTpoikum Ha Bbixog [M[O-perynatopa nogaeTtcs TecToBask MOLLHOCTb,
orpaHuyeHHas 3HavyeHussMU napameTpoB MakcMmanbHas MOWHOCTb U MMHUManbHas MOLWHOCTb.
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MocnepoBaTenbHOCTb aBTOHaCTDOVIKVI And pexunma « HarpeBaTenb»:

1. TekyLlee 3HayeHne MeHbLLE YCTaBKK, Ha Bbixog 6roka nogaeTca MakcumarnbHas MOLLHOCTL (B
COOTBETCTBUM C HAacTporikamu).

2. Kak Tonbko TeKyLiee 3Ha4YeHne CtaHeT oonbLue yCTaBKW1, Ha BbIXo4 onoka nogaetcsi
MWUHUManbHaa MOLLHOCTb.

[NoBTOpeHMe waros 1 1 2 elle 0anH pas.

PaccuntaHHble napameTpsl [MW[-perynaTopa nogaTcs Ha COOTBETCTBYIOLLME BbIXOAbI, 1
BbICTaBNsAETCA hrnar OKOH4YaHus.

Ecnn B HacTponkax ykasaHO 3HayeHue MakCcMmalribHOW MOLLHOCTWU, NMPWU KOTOPOM HEBO3MOXHO AOCTUYb
YCTaBKU, NPOLECC aBTOHACTPOWKM HE 3aKOHUYUTCH, NOKa OH He ByaeT cOPOLLEH BPYUHYHO.

6.3 Makpocbl npoeKkTa

Paszgen Makpocbl NMpoeKTa COOepXUT CcO3daHHble Mofb3oBaTeNneM WU 3arpyXeHHble C MOMOLLbHO
MeHekepa KoMNoHeHToB 3.10 Makpochl.

EMEJ’IMDTEKE KOMMAOHEHTOEB
o-_|*
o-7 :l & X

Makpocbl NpoeKTa M

A= Macros 1

OTcyTcTeyeT

/4 Macros 2

OrocyrocTeyer

‘FK Y HH LA
ﬂ] EyYHHEUWOHANbHBIA Bnok

M Makpocel NnpoeKkTa

PucyHok 6.86

Onsa pobaBneHns makpoca B NPOEKT criedyeT nepeTawmnTb Makpoc 13 naHenu brubnuoreka KOMMNOHEHTOB
2.3 Ha XOrCT.
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4 b X || BufnMoTEKS KOMOOHEHTOE L 4
23l & x
| “ MakpocCbl NpoeKTa M
e - S t::l VTC nl
| Macros 1 | . Q2 TEVTETEVEE
edll 0 Q1 E--x .
___________ . A4 Macros 2
OroyteTeyer
— Q3
S f}{ DYHKLHA
s fb eynkumonanbhbi Gnox

M Makpochl NpoeKTa

PucyHok 6.87

YTtoObl yOoanutb MakpocC U3 naHenu, cnenyet BblAennTb Hy)KHbIIZ MaKpOC N HaXaTb Ha KHOMKY x

PekomeHgauumn no cosgaHmio MakpocoB npusedeHbl B pasaene Paborta ¢ makpocamu 3.11.
6.4 ®dyHKkumna Ha ST
Ecnu B npoekTe co3aaHbl pyHKUMKM Ha s3bike ST 3.12, oHn OyayT JOCTYMHbI B O1OGrMoTeke KOMMNOHEHTOB.

BUBNMOTEKa KOMNOHEHTOB B x

avil &

@YyHKUMK Ha ST i

=== functioni

=== function?

X oyuxkums
fb oyukumonanbhbiit 6nok
M Maxkpocsl npoexra
X' oyHxumn va ST
i
PucyHok 6.88

MecTa ncnonb3oBaHus (pyHKLUU
,U,J'IFI NpoCMOTpPa BCE MECT UCNOJ1b30BaHUA (byHKLI,I/IVI cnepnyert:
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1. Haxatb NMKM Ha umsa dyHKLuK.

2. BblbpaTb NyHKT 7 [okasaTb MecTa MCMONb30BaHM. ..

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 HWXHel YacTu okHa oTKpoeTcs naHens Mecta ucnonb3oBaHUA PyHKLUUU, HA KOTOPOW
oTobpasaTca MecTa MCMoNb30BaHUs PYHKLMK Ha CXeMe M B pegakTtope OyHKLMA.

MecTa ucnons3oBaHusa dyHKuMK functionl B8 x
—}. Cxema

function12=

—} PYHKL MK
function2[line 10, pos 17]: function2 := function1(inputVariable);

PucyHok 6.90

3. Haxatb NKM Ha cTpoKy C MECTOM MCMONb30BaHUs (PYyHKLMK.
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4. BbIBGpaTb NyHKT H MepenTn K MECTY UCMONb30BaHUA.

MecTa ncnons308aHna @yHKLMK functionl
—}-Cxema
function11
function12
—}- PyHELWN
functionZ[line 10. pos 1/]: functionZ = function 1(inputVarnab H  Mepeittn k wecTy ncnonssosanns

) OBHOEWTE ECE MECTS MCMONEIOESHWA F5

PucyHok 6.91

dokyc cMeCTUTCSI B MeCTa UCMOMNb30BaHNS (OYHKLMM Ha CXeMe Unn B peaakTope yHKLUMN.

NMPUMEYAHUE
|I| OsonHon knuk JIKM npuBoaunT K TOMy Xe pesynesrary.

Ecnn B xoge paboTbl C MporpaMMon mecta WMCMonb3oBaHWUA (OYHKLMW M3MEHWNUCb, crnedyeT OBHOBUT
naHens Mecta ncnonb3oBaHnA (PYHKLMN:

1. Haxatb NMKM Ha ntobyto cTpoky naHenw.
2. Bbibpatb nyHKT ) OBHOBUTL BCE MECTa UCTONb3OBaHUA.

MNMepexopn Kk pegakTopy pyHKUUN
[ns nepexona k PegakTtopy yHkumnn 3.12 cnegyer:
1. Haxatb NMKM Ha umsa dyHkumn.

2. Bbibpatb nyHKT PeaakTupoBaThb (hyHKUMIO.

BMBNMOTEeKa KOMMOHEHTOB

el &

| @yHKUWM Ha ST ol

E MNoKazaTe MECTE WCNOABEICESHWA...

#  Pepaktupoeate dyHKUMKD

. ¥ ¥RENMTE KOMIOHEHT
== function2 '

X ®ynxkums
fb OYHKLIMOHANbHbII GNoK
M Makpoce npoekra
X" @ynkunm na ST
| s
PucyHok 6.92
OTkpoeTcsa pegakTop dyHKumm 3.12.

YaaneHue pyHKUUN
,D,J'Iﬂ yoaneHus (*)yHKLI,I/IM M3 NpoeKTa cnenyet:
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1. Haxatb NKM Ha umsa dyHKLmUK.

2. BblbpaTb NYHKT YAANUTb KOMMOHEHT.

BMBNMOTEKa KOMMOHEHTOB =

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 coyHKUMS MCNonb3yeTcst Ha CXeme W/Unm B ApYrvX OyHKUMSIX, yaarneHne MoXeT
NPUBECTYU K OLLIMBKAM KOMMUALMK.

6.5 dnemeHTbI ynpaBneHus

* MeTka 6.5.1;

» Bgog/BbiBog (int/float) 6.5.2;

« Bsopa/BbiBog (Boolean) 6.5.3;

e [OunHamundecknin TekcT 6.5.4;

*  KombuHmposaHHbIn cnncok (ComboBox) 6.5.5.

6.5.1 MeTka

3nemeHT MeTKa npeagHasHadeH Ans pasMeLLleHns TEKCTOBOro Broka B CTPOKe aKkpaHa.

HacTtpounka cBoucTB

Onsa KOPPEKTHOro 0T06pa>|<eH|/1;| Ha 3KpaHe np|/|6opa cnegyeT yKasatb KoopAuHaTbl pacnonioXeHnda U
BBECTW TEKCT HA NaHenn CBOMCTB.
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CeoicTea MeTkal

7=/l |
~  KoopmHans
X 3
Lije 1]
~ [lapameTps
Tewct Tewct

Oovea |

Nmma

MakcumansHan ANWMHE 3NEMEHTA

PucyHok 6.94

KoopauHaTtbl
[na pacnonoxeHus nepBoro CMMBOMA anemeHTa no ocsaM X n Y criegyert ykasaTb koopauHatel. OTcyer
koopamHaT no obenm ocam HaunHaetcs ¢ O:
* no ocu X — cnesa Hanpaso o1 0 go 15 (B 3aBMCMMOCTM OT cBOWCTBa [inuHa);
* Mo ocu Y — cBepxy BHU3 (B 3aB1UCUMOCTM OT KONIMYECTBA CTPOK 3KpaHa, yCTaHOBIEHHOTO B
pedakTope 3KpaHoB).

3HayeHne koopamHaT (Lenoe Y1Cro) MOXHO 3a4aTh B BbiMagatoLeM MEHI B CTPOKE koopamHaTthl (X n'Y
HaCTpanBarTCH OOUHAKOBO):

v  KoopmaHams
3 v
Y- 0

PucyHok 6.95

B BbinagarowemM MeH MOXHO Bbl6paTb cnocob 3agaHunsa KoopaAunHaT: KOHCTaHTa UM nepemMeHHas. Ons
Bbl60pa HEN3MEHHOIO pacnosioXXeHnA arnemMeHTa cnegyet yka3aTtb 3Ha4eHne KoopanHaTtbl B nosie BBoAa.

Ons co3paHuna Oerywien cTpoku cnepgyeT BblbpaTb BapuaHT lNepemeHHasa v HaxaTb KHOMKy Bbibop.
OTkpoeTca Tabnuua nepemeHHblX 5, B Hel criegyeT BblbpaTb NEepeMeHHY LIefloYMCIEHHOro Tuna,
KoTopas byaoer onpefnensTb 3HaYeHue KoopauHaTtel, u HaxaTb kHonky OK. BeibpaHHasa nepemeHHas Byget
oTobpakaTbCs B nore BBOAA:

KoHCTaHTE

a T']e [a] BuiGop

PucyHok 6.96

MapameTpbl

+ TekcT — B none BBOAUTCH TEKCT, KOTOpbIN ByaeT otobpaxaTtbcsa Ha akpaHe npubopa. nvHa
TeKCTa He AOoKHa NPeBbLILWAaTb 3HAYeHne, ykasaHHOe Ans napamertpa OnuHa.
*  AnuHa — makcMmanbHOe KONM4YecTBO OTOOpaXxaeMblX CUMBOSIOB GrioKa.
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CeocTea MeTkal - 4
51|
v  Koopmmans
S [wvar]
Y 1
v [apametpo
Tewect Texcr4d
6
Nmwmia
MakcumaneHas gnivHa snemMeHTa

PucyHok 6.97

OT1ob6paxeHune
B pepaktope akpaHoB oTobpaxaeTcs, kak 6yaeT BbirnsaeTb aneMeHT MeTka Ha akpaHe npubopa.

PucyHok 6.98

6.5.2 Beoa/BbiBof (int/float)

OnemeHT BBopa/BbiBOA (int/float) npegHasHayeH ons BbiBOAa Ha 3kpaH npubopa wuin YTeHUs C 3KpaHa
3Ha4YeHuUs LernoYnCcneHHon Unu BeLeCTBEHHON NepeMeHHON.

Hactpowka cBoncTB

Onsa KoppekTHoW paboTbl anemeHTa crieqyer YykasaTb KOOPAMHATbl PacronOXeHWst U HacTpouTb
napameTpbl BBOAA/BbIBOAA HA MaHENn CBOMCTBA.
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CeoicTea Beoa fereoa (intffloat)2

BN
v  J[manason
KoHTpone Oa
Makcurayra 65535
MiaHwrayra 1]
+  Koopmans
X: 0
T 0
v [lNapameTtptd
[NepemerHan < He BelfpaHa = ..
Tun nepemeqrol  BelwecTeeHHLIA
2HaKoB 3
Mocne sanAToi 1
TekecT oo
TekcT nocne
Pepakmpyemo Oa
LriHa b
MNepemenHan

[NepemenHan anA oTofpakeHuA

PucyHok 6.99

Owvana3oH
. KOHTpO.nb — OorpaHn4yeHune 3Ha4eHund, KoTopoe nornb3oBaTtenb BBOOUT C J'II/ILI,eBOl71 naHenun
npmnbopa. OrpaHn4yeHne He pacnpoCTPaHAETCH Ha 3Ha4YeHne, NoNy4YeHHoe B Xxoae pabdoThl
nporpammbil;
. MaKCMMyM — MaKCcunMalibHO€ 3Ha4YeHune napameTpa aAna BBoAa;
. MVIHVIMyM — MUHUMaribHOE 3Ha4YeHne napamMmeTpa anda seBoaa.

KoopauHaTtbl
[ns pacnonoxeHust NepBoro cuMBora anemMeHTa no ocsm X n Y cnegyet ykasaTb koopamHatbl. OTcueT
KoopauHaTt no o6emm ocsim HaunHaeTcs ¢ 0:
* no ocu X — cneea Hanpaso o1 0 go 15 (B 3aBMCMMOCTM OT CBOWNCTBa [inuHa);
* Mo ocu Y — cBepXy BHM3 (B 3aBUCMMOCTM OT KONMYECTBa CTPOK 3KpaHa, yCTaHOBMNEHHOTO B
pedakTope 3KpaHoB).

3HadeHue koopaumHaT (Luenoe YnMcno) MOXHO 3aaTh B BbiNaJatolleM MeHI0 B CTpoKe koopauHatbl (X n'Y
HacTpanBarTCS OOUHAKOBO):

W

KoopmHats
3 v
Y- 0
PucyHok 6.100

B Bbinagatowem MeH0 MOXHO BbiOpaTb Cnocob 3agaHus KoopauHaT: KOHCTaHTa Unn nepemMeHHas. Ons
BbIOOpa HEM3MEHHOIO PacMoNOXXEHUS arieMeHTa cneayeT yka3aTb 3HaYeHMe KOOpAMHaTLI B None BBOAaA.

Ons co3paHuns Oerywien cTpoku cnepgyeT BblbpaTb BapuaHT lNepemeHHasa u HaxaTb KHOMKY Bbibop.
OTkpoeTca Tabnuua nepemeHHblX 5, B Hel crnegyeT BblOpaTb NepeMeHHY LIefloYMCIEHHOro Tuna,
KoTopas byger onpegensaTb 3HayeHue KoopauHaTtel, u HaxaTb kHonky OK. BeibpaHHasa nepemeHHas Oyget
oTobpaxaTtbCcs B norne BBoAa:

KoHcTaHTE

o e

[a] BriGop

PucyHok 6.101
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MapameTpbl

MepemeHHass — nNpmBsa3Ka K NepeMeHHON NpoeKkTa (LenovYmMcneHHoN Unu ¢ nrasaroLLen TOHKON).
[nsa BbiGopa nepemMeHHON crneqyeT HaxaTb KHOMKY «...» U BbibpaTb B Tabnuue nepemMeHHbIx 5;
Tun nepemeHHON — BbIOOP TWMNa NEPEMEHHON: LIENOYUCNEHHBIN NN BELLLECTBEHHBIN. Ecnu
nepemMeHHas ellle He NpuBsidaHa, TO HeoOXo0AMMO 3a4aTh TUM;

3HaKkoB — CymMMapHOe KONM4yeCcTBO OTODpaXaeMbix 3HAKOB A0 U Nocre 3andTown;

Mocne 3ansaTon — KONNMYECTBO 3HAKOB NOCIE 3anAToN: A0 6 3HAKOB UNW ONpeaenseTcs
aBTomatunyecku (ABT0). Bonee nogpobHyo nHdopMaLmio YNTanTe B pykosodcmee o
aKcrlyamayuu npmobopa;

TekcT A0 — TEKCT cnesa OT YNCINOBOTO 3HAYEHNS;

TekcT nocrne — TEKCT crpaBa OT YNCINOBOTO 3HAYEHNS;

Pepaktupyemo — ecnu BbibpaHo [a, To 3HaYeHne NpuBs3aHHON NepeMeHHON MOXHO M3MEHATL C
NOMOLLLbIO KHOMOK Ha NUUEBOWN NaHenu nprudopa;

AnuHa — obwas makcMmanbHas AnvHa nons, BKIoYaLwasa TEKCT A0 1 Nocne 3Ha4YeHns
nepemMeHHOM 1 camo 3Ha4YeHne NnepemMeHHoN.

w [wanasoH
KoHTpone Na
Makcimyna 65535
MiaHInyr 1]

v  KoopaHats
X 0
Y- 0

w [lapameTpd
MNepemeHHan [var1]
Twn NepemMeHHoA BewecTeeHHBI
3HaKoB 3
MNocne sanAToM 1
TekcT oo T=
TekcT nocne C
Penaknipyemo Na

Oovva [

PucyHok 6.102

OTo6paxeHune
B pepakTope akpaHOB oTOGpaxaercs, kak byaeT BbimsgeTs anemeHT BBoa/BbiBop (int/float) Ha akpaHe
npunbopa.
|:_'1
ol = +:0 0, 0 Co
B
|:_'1
|:_'1

PucyHok 6.103

6.5.3 BeBoa/BbiBoA (boolean)

OnemeHT BBoa/BbIBOA (boolean) npeaHasHayeH Ang BbIBOAA HA 3KPaH UMM YTEHMS C 3KpaHa 3Ha4YeHus
OyneBcKow NepeMeHHOMN.
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Hactpowka cBoncTB

Ona koppekTHoW paboTbl aneMeHTa criedyeT yKasaTb KOOPAWHATbI PacrorioXeHUsi UM HacTpoUTb
napamMeTpbl BBOAa/BbIBOAA Ha NaHenun CBOMCTBA.

CeoiicTea Beon/eriBon (Boolean)2

== 2l |

v  KoopmaHams
X 1]
Y- 1]
v  [lapameTpm
MNepemenHan < He BelfipanHa =
TexeT "Tue" Pyy
Tewct "Falze” AeTo
TexcT oo Pexan_
TekcT nocne I
Penakmipyemo Na
11
Omana

MakcumaneHas anvHa snemMeHTa

PucyHok 6.104

KoopauHaTtbl
[na pacnonoxeHus nepBoro CMMBOMA 3nemeHTa no ocsaM X n Y criegyert ykasatb koopauHatel. OTcyer
KoopamHaT no obenm ocsm HaunHaetcs ¢ O:

* 1o ocu X — cnesa Hanpaso oT 0 go 15 (B 3aBMCMMOCTM OT cBONCTBa [AnuHa);

* Mo ocu Y — cBepxy BHU3 (B 3aBUCUMOCTM OT KONIMYECTBA CTPOK 3KpaHa, yCTaHOBIEHHOTO B

pedakTope 3KpaHoB).

3HayeHne koopamHaT (Lenoe YMCrio) MOXHO 3afaTh B BbiMagatoLemM MEHI0 B CTPOKe koopamHaTthbl (X n'Y
HacTpanBarTCA OOUHAKOBO):

W

KoopmHats
3 v
Y- 0
PucyHok 6.105

B BbinagarowemM MeH MOXHO Bbl6paTb cnocob 3agaHus KoopaunHaTt: KOHCTaHTa UM nepemMeHHas. Ons
Bbl60pa HEN3MEHHOIO pacnosioXXeHua anemMeHTa crnegyert yka3aTtb 3Ha4eHne KoopanHaTtbl B nosie BBoaa.

Ons cosgaHus Gerywen cTpoku cnegyeT BbiOpaTb BapuaHT lNMepemMeHHas M HaxaTb kHonky BbiGop.
OTkpoeTca Tabnuua nepeMeHHbIX 5, B Hen criegyeT BblbpaTb NEPEMEHHYI0 LIENTOYMCIIEHHOro Tuna,
KoTopas byaeT onpenenaTb 3Ha4YeHUe KoopauHathl, U HaxaTb kHornky OK. BeibpaHHas nepemeHHas Gyaet
oTobpaxaTbcs B nore BeoAa:

KOHCTEHTE

o [lepementan [a] BeiGop

PucyHok 6.106

MapameTpbl

* [lMepemeHHas — npuBsA3ka k OyneBckon nepemeHHon npoekTa. [1nsa Beibopa nepemeHHOM crnegyet
HakaTb KHOMKY «...» U BbibpaTb B TabnuLe nepemMmeHHbIX 5;

* TekcT «True» — TEKCT, COOTBETCTBYHOLLMIN 3HAYEHMIO MEPEMEHHON, PaBHOW «1»;

* TekcT «False» — TEKCT, COOTBETCTBYIOLLMI 3HAYEHUIO MEPEMEHHON, paBHOM «0»;

* TekcT 4O — TEKCT crneBa OT BbIBOAUMOIO 3HAYEHWS;

+ TekcT nocne — TeKCT cnpasa OT BbIBOUMOTO 3HAYEHWS;

* PepakTupyemo — ecnu BbiGpaHo 3HayeHue fla, To 3Ha4YeHne NPMBA3aHHON NepeMeHHON MOXHO
N3MEHATb C MOMOLLLbIO KHOMOK Ha NULIEBOI NaHenu npubopa;
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6 bubnuoteka

+  [OnuHa — obLiaa MmakcumanbHasa AfvMHa Nons, BKYatoLasi TEKCT 40 M NOCMe 3HaYeHus
NepemMeHHON 1 CamMo 3Ha4YEeHNE NepeMeHHON.

24l | @

CeoficTea Beoafeoison (Boolean)2 O X

+  KoopmHaTs
X
Y:

v [NapameTtps
MNepemeHHan
Tewct "True"

Tewrct "False”

TexcT oo

TekcT nocne

Penaknipyemo

=

« He BeifipaHa >
IJTLI

AeTO

Pexan_

I

a

Oowea B

Omia

MakcumansHan ONWHa ZNeMEHTA

PucyHok 6.107

OT1ob6paxeHune

B penakTope akpaHoB oTobpaxaeTcsl, kak byaeT BbimMsaeTs anemeHT Beoa/BbiBog (boolean) Ha akpaHe

npubopa.

PucyHok 6.108

6.5.4 lIuHaMn4ecKnm TeKcT

OneMeHT [IMHaAMN4YeCKUN TeKCT npegHa3HadyeH AOnA BbiBOAA Ha 3KpaH np|/|6opa OOHOW M3 HEeCKONbKNX

TEKCTOBbIX CTPOK B 3aBUCUMOCTM OT 3HAYEHWNs1 NPUBA3aHHON NepeMeEHHON.

Hactpowka cBoncTB

[na KOppekTHOro oTOGpaXKeHWs Ha akpaHe npubopa crnedyeT ykasaTb KOOPAMHATbl PacrofiokeHus U

BBECTM TEKCT Ha NaHenu CBONCTB.
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CEOMCTEE JMHAMMYECKIA TEKCT 2

7=/l |
~  KoopmHamns
X ]
Y- 0
+ [lapameTpw
MNepemerHan < HE BeifpaHa =
w  Cnucok cTpok < PepakmipoBate >
( TekcT
N
Omana

MakcumaneHans anvHa snemMeHTa

PucyHok 6.109

KoopauHaTtbl
[na pacnonoxeHus NnepBoro CMMBOMA 3fnemeHTa rno ocsaM X n Y criegyert ykasatb koopauHatel. OTcyer
KoopauHaTt no obenm ocsiMm HaumHaetcs ¢ O:
* 1o ocu X — cresa Hanpaso oT 0 o 15 (B 3aBMCMMOCTM OT CBOWCTBa [AnNuUHa);
* Mo ocu Y — cBepXy BHW3 (B 3aBUCMMOCTM OT KONMYECTBa CTPOK 3KpaHa, yCTaHOBMNEHHOTO B
pedakTope 3KpaHoB).

3HauyeHne koopamHaT (Lenoe Y1cro) MOXHO 3afaTh B BbiMagaloLemM MEHI0 B CTPOKe koopamHaTthl (X n'Y
HacTpanBarTCSH OOUHAKOBO):

v  KoopmpHams
3 v
Y- 0

PucyHok 6.110

B BbinagalowemM MeH MOXHO Bbl6paTb cnocob 3agaHus KoopaunHaT: KOHCTaHTa UM nepemMeHHasa. Ons
Bbl60pa HEN3MEHHOIO pacnosioXXeHna anemMeHTa cnegyet yka3aTtb 3Ha4eHne KoopanHaTtbl B nosie BBoaa.

Ons co3paHuns Oerywient cTpoku cnegyeT BblbpaTb BapuaHT lNepemeHHasa v HaxaTb KHOMKy Bbibop.
OTkpoerca Tabnuua nepemeHHblX 5, B Hen crniegyeT BblbpaTb NEepeMeHHY LIefloYMCIEHHOro Tuna,
KoTopas byaoer onpefensaTb 3HayeHue KoopauHaTtel, U HaxaTb kHonky OK. BeibpaHHasa nepemeHHas Byget
oTobpaxkaTbCs B nore BBoAaA:

KOHCTEHTE

o [eperisttan; [a] BriSop

PucyHok 6.111

MapameTpbl

* [lMepemeHHas — NpuBSA3Ka K LLeNoYMCneHHon nepeMeHHon npoekTa. [insa Boibopa nepemeHHon
cnepgyet HaxkaTb KHOMKY «...» U BbibpaTb B Tabnuue nepemMeHHbIX 5;

* Cnucok cTpok — Tabnuvua, 3Ha4eHne CTPOKM KOTOPOWN BbIBOAMTCS Ha 3KpaH Npy COOTBETCTBUM
Homepa (Ne) cTpoKM 3HaYeHMI0 NPUBA3aHHON LenodyncrieHHon nepemeHHon (MepemeHHas). B
ctonbue CMMBOMOB yKa3biBAETCH KONMYECTBO CUMBOJIOB B CTPOKE, NMUKTOrpaMmMa
BOCKIMLATENbHOIO 3HaKa BbIBOAWUTCS B Clyvae NpeBbILEeHNs 3HaveHns napameTpa OnuHa;

+  [OnuHa — MakcumanbHas anvHa nons. B cnyvae npeBbiweHus AnvHbl TEKCT ByaeT oTobpaxaTses
He MOSHOCTLHO.
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| P | = D

CEOMCTEE [JIMHEMWYECKIA TEKCT 2 =
2121 |
v [lapametps
MNepemenHan < He BblfpaHa >
v cmposaT > |
JHaueHue Cumeonos
Pexum AsTo 10
Pexam 1 7
Pexam 2 7
Cmen. 5
0

OTob6paxeHune

PucyHok 6.112

B pepaktope akpaHoOB oTobpaxaeTcs, kak bygeT BbirmageTb anemMeHT JJUHaMUYeCKUM TEKCT Ha dKpaHe

npunbopa.

P e X n wm

A B T 0c¢

PucyHok 6.113

6.5.5 KombuHnpoBaHHbIM cnucok (ComboBox)

I:I_.I

OnemeHT KombuHupoBaHHbIN cnucok (ComboBox) ucnonb3yercs gns Bbibopa OAHOM CTPOKM U3
HECKONbKNX TEKCTOBbIX CTPOK KHOMKamu npubopa K 3anucu B MNPUBS3AHHYID NEPEMEHHYI 3HadYeHus,

COOTBETCTBYHOLLErO Bbl60py.

HacTtponka cBoucTB

Ona koppekTHOW paboTbl aremMeHTa criedyeT ykasaTb KOOpAMHaTb

napameTpbl NepeMeHHbIX 1 CTPOK Ha NaHenu CBOMCTEa.

CeoicTea ComboBox2

7=/l |
+  KoopgHarns
X b
¥: 1]
v [lapameTpm
MNepemerHan < He BeifipaHa =

CnWcoK CTpoK

T 5

< PenakmvpoBate >
TercT

Nmara

MakcuMansHaA anvHa sNemMeHTa

PucyHok 6.114
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KoopauHaTtbl
[ns pacnonoxeHus NepBoro cMMBoa afnemeHTa no ocam X n Y crnegyet ykas3aTb koopauHatbl. OTcyeT
KoopamHaT no obenm ocsm HaunHaetcs ¢ O:

* 1o ocn X — cnesa Hanpao oT 0 go 15 (B 3aBMCMMOCTM OT cBONCTBa [ANuHa);

* Mo ocu Y — cBepxy BHU3 (B 3aBUCUMOCTM OT KONMYECTBA CTPOK 3KpaHa, yCTaHOBMEHHOTO B

pefakTope 3KpaHoB).

3HayeHve koopamHaT (Lenoe Yncro) MOXHO 3afaTh B BbiMagatoLlemM MEHI0 B CTPOKe koopauHaTtbl (X n'Y
HacTpanBalTCA OOUHAKOBO):

v  KoopmHams
3 v
Y- 0
PucyHok 6.115

B BbinagatolemM MeHI0 MOXHO BbliGpaTb Crocob 3agaHusl KoopAMHAT: KOHCTaHTa unu nepemeHHas. Oans
BblGOpa HEM3MEHHOIO PacnonoXeHns aneMeHTa criedyer ykasaTb 3HadeHne KoopauHaThl B norne Beoaa.

Ona cosgaHusa Gerywien CTpoku criegyeT BbiOpaTh BapuaHT lNMepeMeHHasi U HaxaTb KHOMKy BbiGop.
OTtkpoeTca Tabnuua nepemeHHbix 5, B HeW criegyeT BblbpaTb MEepPeMEeHHYH0 LeNOYMCNEHHOro TuNa,
KoTopas byaoer onpefensTb 3HaYeHue KoopauHaTtel, U HaxaTb kHonky OK. BeibpaHHas nepemeHHas Oyget
oTobpaxaTbcs B none BBoja:

KohcTanTa

a T']e [a] BmGop

PucyHok 6.116

MapameTpbl

+ [lepemeHHasi — NpuBs3Ka K LENOYMCNEHHON NepemMeHHoN npoekTa. [1nsa Beibopa nepemeHHON
cneayeT HaXaTb KHOMKY «...» M BbiOpaTh B Tabnuue nepeMeHHbIX 5.

+ Cnucok cTpok — Tabnuua, Homep (Ne) kaxxaon CTPOKM KOTOPOW CRYXUT ANs 3anucu B
NPVBS3aHHYH0 LIENOYMCIIEHHYI0 NepeMeHHYIo nNpu Beibope 3HayeHus Ha gucnnee npubopa. B
ctonbue CMMBOMOB yKa3biBAETCH KONMYECTBO CUMBOJIOB B CTPOKE, BOCKIMLATENbHbINA 3HaK
BbIBOAUTCS NPY NPEBbLILLIEHUM 3HaYeHUs napameTpa AnuHa.

* [OnuHa — MakcumarnbHas anvHa nons. B cnyyae npeBbiweHns AnvHbl TEKCT ByaeT oTobpaxaTbes
He MOSHOCTBIO.

CeoiicTea ComboBox2 B x
=
- = l |
KoopaHam e
x 1]
L 1]
v [lapameTtps
MNepemeHHan < He BeifipaHa >
v MposaTs >\
= IHaueHwe Cumeonos
] B pexaaa ABTO 12 v
1 YeTtaHoeuTs Pesxaam 1 18 o
2 YeTanoeuTs Pexaam 2 18 o
3 O nouTe i
4 0

PucyHok 6.117

OTo6paxeHune

B pepaktope akpaHoB oTobpaxaertcs, kak OyaeT BbirmsgeTb anemMeHT KoOMOGUHMpoOBaHHLIA CRMCOK
(ComboBox) Ha akpaHe npubopa.
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PucyHok 6.118
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7 Pabota ¢ npubopom

7 PaboTta c npubopom

B HacTosiLeM pasgene onvcbiBatoTcs yHKUMKM paboTbl M KOHUrypauum npuéopa:

*  WNHdopmaums o npubope 7.1;

* Bpewms uyukna 7.2;

» OG6HoBneHne BcTpoeHHoro MO 7.3;
* Kctuposka 7.4.

7.1 UHcpopmaumsa o npubope

Ona nonyyeHna uHdopMauuMnm o nodknioyYeHHoOM npuGope creayeT HaxaTb KHOMKY \;l Ha naHenu
WHCTPYMEHTOB UNW BbIGpaTh B rnaBHom MeHto Mpubop — UHdopmaums....

OTKpoeTCcst OKHO € MHpopmaLmen o Noakn4YeHHoM npubope:

Mudropmauma n
WHoopmMaLma o npoekTe

BrifpaHHan mogens npuiopa: MP200-220.2(4).X

MHopMaLMA o NoOKnyeHHoM npubope

FonoBHOE YCTPOWCTBO:

HazBaHwe nogknwuyeHHoro npubopa: MP200-220.2(4).X
Bepcua NO npubopa: V.12

Cpegnee sHayeHne epeMedn yukna: 1,00 mc

THN 3aKa3HOTro 3NemMenTa N21: AHanoroeblid

THn 3aKasHoro snemenTa N22: Axanoroeolid

Mpynna anropvTMa:

I 2 Homep anroputma:
]m B ‘ BepcHAa anropuTMa:

oK

PucyHok 7.1

WHdopmauus o npoekTe:

+ BbIOpaHHas mopgenb npubopa — mogens 1 Mogudmkaums npubopa, BbibpaHHbIE NPpY CO3aaHUN
npoekTa.

WHdopmaLmsa o nogknodeHHOM npubope:

+ HasBaHue nogkntovyeHHOro npmubopa — Moaerns 1 MoaudmkaLmsi MOAKIYEHHOro Npubopa;

* Bepcusa MO npubopa — Bepcus BctpoeHHoro N0 noakntodeHHoro npubopa;

+ CpepHee 3Ha4YeHMe BPeMeHU LMKIa — CPeAHMI BPEMEHHOW NPOMEXYTOK BbIMOMTHEHMS onepauun
B NporpamMme, 3aBMCUT OT CIIOXXHOCTM 3arpy>keHHON nporpammel (cM. pasgen Bpems umkna 7.2);

* Twun 3aka3Horo anemeHTa Ne — TN BbIXOQHOIO 3EMeHTa NOAKMOYEHHOTO Npubopa (AUCKPETHBIN,
aHarnoroBbIn);

+ [pynna, Homep, BepcuUsa anropuTma — 3Ha4yeHusl, 3agaHHble Nnonb3oBaTenem AN KOHTPons
BepCUI 3arpy>keHHou nporpaMmmel B okHe CBefieHus o npoekTe 3.9.

KHornka kcnopTupoBaTb B MPOEKT NO3BONSAET 9KCMOPTMPOBaTh B CO3AaHHbIN MPOEKT HACTPONKM BXxoaoB/
BblXO40B 13 NOAKIKYEeHHOro r|p|/|6opa.

MUHdbopmauumsa o npudope Ha HoBon nnatdopme

[ns npubopoB Ha HOBOW NnatchopMe B OKHE OTNMYaeTCsl BbiBOAMMAst UHpopMauus.

s | |MIPUMEYAHUE
| 1 | |Cnncok npnbopos Ha Hosol nnatdopme cm. B pasaene O nporpamme 1.
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Mudopmauyna >
WMHeropmauma o npoekTe

BriSpanHan mMogens npubopa: MP103-24.1618.17.1.0

MHthopMawma o NogK NoyeHHoM Nprbope

Hazeauwe npwbopa: NMP103-24.1618.17
Bepcwa MO npubopa: 0.1.322
Sasogckon Homep: 100903200832275814
MPHM CnoTtl. Hazeanwe Mogyna: —
MPHM CnoTl. Bepcna MO mogyna:

E—— MPM CnoT2. HazBanwe Mogyna: —

e — MPM Cnot2. Bepcua MO mogyna:

oK

PucyHok 7.2

WNHdopmauus o npoekTe:

+ BbiOpaHHas mopgenb npubopa — Mogenb U moaudukaumsa npubopa, BelbpaHHbIE MPK CO30aHNM
npoekra.

WNHdpopmaumsi o nogkntoueHHOM npubope:

+ HasBaHue npubopa — mogens n mogudmrkaums nogknodeHHoro npubopa;

* Bepcus N0 npnbopa — Bepcusa BctpoeHHoro 10 noakntodeHHoro npubopa;

+ 3aBoACKOW HOMep — YHUKarnbHbIN naeHTudmkaTop npubopa, TpebyeTca s NOAKMYEHNs K
OwenCloud 4.7;

* [PM Cnot. HazBaHue mogyns — mogenb 1 Mogudmkaums Mogyns paclumpenns 4.4,
NOAKIKOYEHHOTO K Nprbopy;

* MPM Cnort. Bepcus NO mogynsa — Bepcus BcTpoeHHoro MO moayns pacumpenus 4.4,
NOAKMIOYEHHOTrO K Npnbopy.

NMPUMEYAHUE
|I| WHdopmaums o npubopax Ha HoBoK nnaTtdopmMe MOXET ObITb paclumpeHa paspaboTynkamm
npunbopos.

7.2 Bpems uukna

Bpems unkna — 310 Bpems BbINONHEHMst paboyero uukna npubopa, a UMeHHO:

*  OMpPOC COCTOSIHUS PMU3NYECKNX BXOAOB Npubopa 1 KonupoBaHWe UX 3Ha4YEHU B A4ENKN NamsaTy;
* 0bpaboTka nporpaMmmsil;

* YTeHue/3anucb ceTeBblX MepPeMEeHHbIX MPOrpammebl;

* 3anucb pesynbTaToB paboTbl NporpaMMbl B hnsnyeckue Boixogbl npmbopa.

Mo ymonyaHuio Bpemsi uukna paBHo 1 mc. MNpubop noacTpavBaeT Bpemsi UMKIa B 3aBUCUMOCTM OT
CINOXHOCTU MPOrpaMmei.

Ycnosus yBenuyeHuna speMeHun umkna:

* BO3pacTaeT CMOXHOCTb anroputma (3agecTBoBaHo 6onbLuoe konmyectso b 1 MakpocoB);

* B Nporpamme Mcnosb3yeTcs 60MbLIOe KONNYECTBO CETEBBIX NEPEMEHHbIX;

* ucnonb3yeTcs 6ombLIoe KONMYECTBO 3FIEMEHTOB YNpaBeHns AaHHbIMK C MOMOLLbIO AUcnnes
npubopa.

Monb3oBaTtenb He MOXET 3aJaBaTb BpeMsi Lukra. Ecnv npubop ocHalleH gucnneem, TO TeKyllee BpeMs
LMKIa MOXHO MOCMOTPETh B CUCTEMHOM MeH0 npubopa. Ecnn npubop nogkntoyeH k MK, To Bpems uukna
MOXHO MOCMOTpPETh B 0kHe VHdopmaumsa o npubope 7.1.

NMPUMEYAHUE
m [nsa npubopoB Ha HOBOW nnatcopMe BpeMs LuKIa He oTobpaxkaeTcs B OkHe MIHbopmaums o
npubope 7.1. Cnuncok npubopos Ha HoBow nnatdgopme cM. B pasgene O nporpamme 1.
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7.3 O6HOBREeHune BcTpoeHHoro MO

O6HoBneHue BcTpoeHHoro MO B npubope

Ecnu ana nogkntoveHHoro npubopa BbinylleHa HoBasi Bepcusi BCTpoeHHoro O, To BO Bpems 3arpysku
nporpaMmbl B npubop ByaeT npeanoxeHo o6HoBUTL BCTpoeHHoe MO:

OWEN Logic >

X¥XoTuTe 0fHOBMTE BCTpOEHHOE MO NOAKNK4EHHOTD B A3HHbIK
@ MOMeRT yoTpolicTea MP200-220.2(4).X7

BuiepuTe "Het", ecnm xoTuTe BeIOpaTe yCTpOMCTED
CAMOCTOATENLHO,

PucyHok 7.3

[ns 3anycka o6HoBneHns BctpoeHHoro O cnegyeTt HaxaTb KHOMNKy [Aa.

OBnoenenue cTpoennora N0 npuBopa o eeponn 2,12

BHuMaHWe! NMpW NpepbIBAHMK NPOUECCE SAMPY3IKW NPOWWEBKK
(NponaaaHke NuTadua, obpele cBAZK W/unw ap.) npubop MoxeT
nepeitTi B HepaboTocnocofHoOE COCTOAHME, T.K. NPEABIOyYILEA
ESPCMA NPOWKEKK BYAET CTEPTA, @ HOEAA He OyOeT yCTaHoBNEHa. B
CNyJYae HeYAaYHOW NPOWKWEKK WNKM cbon NoBTopuTe ee cHoBa. Mpw
NoOETOpHOM cOoe 00paTWTECE B CEPEMCHEIN LEHTR

10% OTtMeHa

PucyHok 7.4

Be3 o6HoBneHus BctpoeHHoro MO nporpamma He ByaeT 3arpyxeHa B npubop.

Pa3spbiB cBa3n mexay MK n npubopom Bo Bpemsi 06HOBNEHMS NPUBEAET K NOBpeXAeHUo BCTpoeHHoro MO
n HepabortocnocobHocTM npubopa. [Ona BoccTaHoBneHws pabotocnocobHocTn npubopa cnenyert
NMOBTOPUTL OMepaLuio.

BoccTraHoBneHue noBpexaeHHoro BctpoeHHoro MO npubopa
,D,J'Iﬂ BOCCTaHOBJ1€HUA NOBpEeXAEHHOIo BCTPOEHHOIO Nno cnegyer:

1. Ecnu npubop ncnpaBeH, TO NepPeBECTU €ro B PEXUM 3arpy3yunka (CM. pykogodcmeo o
aKcrinyamauyuu npnbopa).
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2. B rnaBHom meHo BbIGpaTh Mpnbop — O6HOoBREeHMe BcTpoeHHoro MO.

BriGepute ycTpocTED >
Mpwbop | Mogyne

YeTpodcTED Bepoua -
MP110-24.80.4F 1.83
MP110-24.80.4P 283
MP110-24.80.4P-Y 283
MP110-220.20% 4P 2.83
MP110-220.80% 4P-Y 283
neP110-24.120.8P 283
MP110-24.120.8P-Y 283
MP110-220.120%.8F 283
MP110-220.120%.8P-Y 283

MP-Kiar 1.04
MP114-224 3044 AP0 314
MP114-224 3044 4Pooe-H 314 -

PucyHok 7.5

3. B oTkpbiBLUEMCS OKHE Ha Bknaake Mpubop BbibpaTe Mogens u Mmoandukauuio.

4. Haxatb kHonky BeiGpaTb. HauHeTcst npoLiecc 3arpysku, Mo OKOHYaHWUM CUCTEMa BbIBEAET
coobLLEeHVE O pe3ynbTaTax 3arpy3Ku.

Ecnu BhbllweykasaHHbIM cnocob He cpabaTbiBaeT, TO HeobxoaMmo o3Hakomutbes ¢ N. 10 FAQ wnu
06paTnTbCsa B CEPBUCHBIN LEeHTP kKomnaHum OBEH.

O6HoBneHue BcTpoeHHoro MO moaynsa pacwumvpeHus

Ecnu kK npnbopy nogknioveH Moaynb paclUMpPeHns 1 ANs HEro BbiMyLeHa HoBasi Bepcusi BCTpoeHHoro 10,
TO BO Bpems 3arpy3ku nporpammbl B npubop GyaeTt npennoxeHo ob6HoBUTbL BcTpoeHHoe MO mopyns
pacLmpeHus.

BcTtpoeHHoe MO ang moayns pacumpeHns obHOBNSIETCS N0 aHanornm ¢ npubopom.
[ns camocToaTenbHOro obHosneHuns BCTpoeHHoro MO Moaynsa paclumpeHns criegyer:

1. B rnaBHom meHI0 BbibpaTh NMpubop — O6HOBNEeHUe BcTpoeHHoro MMO.
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2. B OTKpbiBLLEMCA OKHE Ha BKnaake MO,D,y.Hb cnenyer Bbl6paTb MOﬂ,VI(bI/IKaLI,VHO 1N HOMep cnoTa.

BriGepuTte ycTpofcTe >

Homep cnota: |1 -
YCTpoWcTED Bepoun
MPM-24.1 1.01
MPM-220.1 1.01
MPM-220.3 1.02
MPM-24.3 1.02

PucyHok 7.6

3. Haxartb kHonKy BbI6paTh. HauHeTcst npouecc 3arpysku, Mo OKOHYaHUM CUCTeMa BbiBEOET
cooblLueHMe 0 pesynbTaTax 3arpy3Ku.

Bo BpemMA 0OHOBMEHMS cnenyet He npepbiBaTb Nogadvy nNnutaHuA Ha an6op M MoAynun paclumpeHus.

Ecnu B npubop 3arpyxaetcsa nporpamma 6e3 nogknio4eHHOro Moaynsa paclumpeHnsi, BO3MOXHa CuTyauus,
korga BHyTpeHHee MO npubopa u Mogyns pacwmpeHust 6yayT UMeTb HECOBMECTUMbIE BeEpCUU. OTO
npvBedeT K cuTyauunm, YTO Ha Mopgyrne pacwupeHus OygeT uHguumpoBaHa ABapwusa. [Onsa ycTpaHeHus
ABapuum crieqyet noBTOPHO 06HOBUTL BCTpoeHHoe O moaynsa paclumpeHms.

7.4 OcTupoBKa
CD NPEQYNPEXOEHVE

HeobxoammocTb NpoBeeHst KKCTUPOBKM ONpeaensieTcs no pesynsrataMm noBepku npubopa u

AO0JKHa Npon3BoanUTbCA TOJNbKO KBaJ'II/ICbMLI,MDOBaHHbIMM cneunanncTtaMmm MeTpPoriorm4ecknx CJ'Iy)K6,
OCYyLLECTBINALWMNX 3TY NOBEPKY.

BHUMAHUE
y4 ' \ | KOcTupoBky npubopa cregyeT BbIMOMHATL TONbKO B COOTBETCTBUM C TpeboBaHUsaMU pykogodcmea
1o akcnyamayuu npubopa. PekomeHayeTcst He MPOBOAUTL IOCTUPOBKY CaMOCTOATENbHO 6e3

OOMXKHbIX 3HAHMN U KBanudukaumm n obpatntbcs B cepBucHbiv LeHTp OBEH. HenpasunbHas
I0CTMPOBKa NPVBEAET K HEKOPPEKTHOM paboTe npubopa.

[na 3anycka OCTMPOBKM credyeT BblbpaTb B rraBHom MeHio Mpu6op — HOctupoeka Bxopos/
BbIXOOOB....

Mepen Ha4anoM HCTUPOBKK NOSIBUMTCSt MEHIO BbiBopa Moaenu n moamdmkaumm npubopa.

BelGop ycTpodcTea >

BrifepiTe yTpofcTED ANA OCTUPOBKM:
MP200-220.2(4).X -

Ok OTmena

PucyHok 7.7

[lanee B OTKpbIBLLEMCS AMANOroBOM OKHE creayeT BblOpaTh FOCTUPOBKY:
* aHanoroBbIx BXxogoB 7.4.1;
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7 Pabota ¢ npubopom

e aHanoroBbIX BbixoaoB 7.4.2.

BeiGop znemeqTa >

BriGepiTe 3nemMeHT, KOTOPLIA XOTUTE OTHHICTMPOBATE:
AHanoroBble BXOgbI

Ll enKHATE HA STOM 3NEMEHTE, S0 XOTMTE OTHIOCTHPOBEdTh
dHaNOoroesl e BXOObLI.

=]

=] AHanoroBse BEXObI
Ll enKHATE HE STOM 3NEMEHTE, 0T XOTMTE OTHIICTHR OEdTh
= AHANOroELl 2 BbIXO4bI.

PucyHok 7.8

Ecnu B npubope 3anylieHa nporpamMma, TO BO BpPeMsi IOCTUPOBKM OHa OCTaHaBIMBAETCs — Ha Aucnnee
npubopa otobpaxaetcs Hagnuck Mporpamma LOGIC: OctaHoBRneHa.

7.4.1 lOcTupoBKa BxoaoB

|'OCTVIpOBKa aHanoroBbIX BXoAoB
,D,J'IFI FOCTUPOBKM BXOAO0B ClieayeT:

1. B ananoroBom OKHe HOCTUPOBKM BbibpaTb AHanoroBble BXxoAabl. OTKPOETCS OKHO HACTPOWKN.
2. B okHe HacTporikn BbiOpaTb Tun gaTymka.

4. 20 mA -

4000 Cra

4. 20mA
0..10B

PucyHok 7.9

3. Bsectu napamMeTpbl NOAKITIOYEHHbIX K BXOAaM AaT4YUKOB.

Hacrpoiika napamerpos *

BX0OHbIE NApaMETDhI

Tun pammka: 4 20 mh -
HW¥HAR rpaHvUE Toka, MA 3
CpepHes 3HaYEHWE TOKE, MA 12
BepxHAA rpaHvua Toka, mMA 19
MNocToAHHER BpeMeny duneTpa, ((F60 cex): 1
HoruHan eHewHero pesuctopa, (45-50 Onm) HE MCMoNbLSYETCA
ChpocHTs HacTpoliku Brifop kaHana:  Boe kanane -

Hazan CTrMeHa

PucyHok 7.10
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7 Pabota ¢ npubopom

4. Ecnun Heobx0aMMO BOCCTAHOBWUTL 3HAYEHUSI MO YMOMYaHMIO B NOSsiX BBOAA, TO CeAyeT HaxaTb
COpocnTbL HACTPOMKM.

5. B Bbinagarollem MEHIO Bbl60p KaHana Bbl6paTb HOMEP BXoaa And HaCTpOVIKI/I B COOTBETCTBUN C
BBE€EHHbIMU NMNapamMeTpamMmmn n Haxartb Danee.

Bce kaHans -
Bece waHane

KaHan 1

Kanan 2

Kanan 3

Kanan 4

PucyHok 7.11

6. BbINnonHWTb ganbHenwmne YKa3aHun4A No YCTaHOBKE MOJ10XKeHUA nepemMbiHeK B r|pV|60pe.

BEHIMMAHME! X

2468
o

O 00

1357

¥YcTaHoBHTE NepeMbiuKy B NOMONEHHE:

Hazan OTtmena

PucyHok 7.12

NMPUMEYAHUE
YcTaHoBKa nepeMblyek onuckiBaeTcst B pykosodcmee 1o 3Kcryamauyuu npubopa.

[i]

7. Ha locTpyemble Bxodbl NoAaTb CUrHarmbl C TpebyeMbIMy XapakTepUCTUKamu.

Hlctupoeka excaoe *

BLINONHMTE CNEAYHLME WarK;

1. Mopalite Ha aHanoroebie BXoOL Tok 5,000 MA.
2. [nA NpogomeeHdA NPOUECCa DCTHP OBKM HARMUTE KHoNKY "[lanee”.

Otmena

PucyHok 7.13
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7 Pabota ¢ npubopom

8. T[locne 1CTUPOBKM NOABUTCS coobLLeHne 06 ycrnellHom 3aBeplieHuu. Mporpamma npuGopa 6yaeT
CHoBa 3anyLyeHa.

OWEN Logic >

@ HicTMpoBKa YONEWHD NpoBEgeHa.

PucyHok 7.14

|'OCTVIpOBKa KOHAYKTOMEeTpUu4YeCKknux exonoB
,D,J'Iﬂ HOCTUPOBKK BXOO0B clenyet:

1. B guanoroBom okHe toCTUpoBKK BbiIbpaTb KoHgykToMeTpuyeckmne Bxoabl. OTKPOETCA OKHO
HaCTPOWKM.

B okHe HacTpoiiku BbibpaTe U3mepsiembin curHan.

BBecTtu 3HaveHune MNocTossHHOM BpeMeHu hunbTpa.

Bribop napamepos HOCTMPOBKN X
MapaMeTphbl OCTHPOBKK

WsMepReMBIA CUTHAN: 0,5...1000 kOM (2000...0,002 mkCw)w (i)

MocToRHHaR Bpemetn euneTpa, (0.1-60 cex): 1 {D
CBpocuTe NapameTpbl KecniposaTs: Bxop COM1 (Kawan 5) v @
Hazan Iznee OTtmena

PucyHok 7.15

4. Ecnun HeobxoaMmo BOCCTAaHOBUTL 3HAYEHUS MO YMOMYaHUIO B NOSIsIX BBOAA, TO CriedyeT HaxaTb
COpoCcUTb HACTPOMKM.

5. B Bbinagatowem meHo KOcTupoBaTthb BbibpaTbs HOMepP BXoAa Ansi HACTPOMKN B COOTBETCTBMM C
BBEAEHHbIMW NapameTpamn 1 HaxxaTtb [anee.
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7 Pabota ¢ npubopom

B okHe Bbl60pa napamMmeTpoB HOCTUPOBKK 3a4aTb TOYKU KOCTUPOBKW.

Breiiop naparsepon KCTHpOEA *
Fmanazos 5.1 000 K0w (200..0,002 wkCa)
Bepol HAR TORME W0 T, sk [ (=] IE}

CPEAHAR oK KCTADKEDA, R | 15 I:Bl

HesHAR FOMKE KIGTHROBKA, KW T‘ 'E:'

Memarazaod 0,5, 5 k0 L2000, 200 weCul)

oot HAR O KCTHPO RIA, R0w 0,43 ':3'
CpEONRR TowE KcTADoDIA, WM | 1.5 [:I,:I
HAMHAA TOMKS IOCTHRODKK, KDW: | E] | E}

a— i W .

PucyHok 7.16
K tocTrpyembiM BXOAam NOAKMOYUTE CUrHamMbl CONPOTMBIEHNS C TpebyembiMu
XapakTepucTukamu.
.H'-'u"lvr-"ﬁl-:i [l =
Banonmere coemougse war e

1. MOAFArATS & KOO PH=ECs DN AFOT COTPSTHENESE & a0
2 [One rpogoUmess DpOWsCl BCTEROEKH HESFRTE KHONDY "amee”.

DOanes | Drivmni

PucyHok 7.17

Mocne tocTMpoBKK NosBMTCA cooblueHne 06 ycneluHoM 3aBeplueHnu. Mporpamma npubopa Gyaet
CHOBa 3anyLieHa.

OWEN Logic ot

@ HicTupoBKa yONEWWHO NPpoBEgEHa.

PucyHok 7.18

7.4.2 OcTupoBKa BbIXoaoB

[ns 10CTUPOBKM BbIXOAOB CreayeT:

1.

B onanoroBom okHe HOCTUPOBKU Bbl6paTb AHanoroBble BbIXoAbl. OTKpOGTCﬂ OKHO HaCTpOVIKl/I.
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7 Pabota ¢ npubopom

2. B okHe HaCTp0l7|Ke Bbl6paTb TN KCTUPYEMOro BbIXOOHOIO curHana:

*  [unckpeTHbIN;
* AHanorosbli, HaNPsXeHue;
* AHanorosbii, TOK.

BeiBepyTe TUMNEI 2aKa3HENX BEXOAHE 3NEMEHTOR g
Ananoroeeid semog N21 AHanoroewsid, HaNpAXEHWE -
Ananoroseid soon N2 AHanorossii, Tok -

Hazan OTrmena

PucyHok 7.19

3. M3MepI/ITb BENMMYNHY NO4aHHOIo Ha BbIXO4 CUrHana. Homep BbIX0O[a yKa3aH B NpaBOM BEPXHEM
yriny OKHa. BBecTu 3HayeHuWe B none BBoAa 1 Haxatb [Janee.

I‘GCTHFII:IEKE FMWHHUMANEHOr D 3H3YEHWA -

Booxog AO1

War 1. Ha eeixog nogas{o) Hanpaxedre nopAgka 1B. MEmMepbTe BenmumHy
BBIXOQHOrO CHrHana W BEEJUTE B COOTEETCTEYIOLWEE Mone.
AnA NpoA0MEEHUA HAMMKTE KHonky “[anee”,

MzameEpEHHDE SHEYEHWE: 1,08
Hasan [anee OTmena
PucyHok 7.20

4. AHanorumyHo M3MepUTb N BBECTU 3HAYEHUA ONA BCEX TUNOB CUrHAsoB.

5. Tlocne 1CTUPOBKM NOABUTCH coobLieHne 06 yCcnewwHoM 3aBepLUeHmn.

OWEN Logic x

@ HicTMpOoBKa YOCNEWHD NPOBEOEHE.

PucyHok 7.21
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8 CmeHa ueneBou nnatdopmbi

dyHkunss CmeHa ueneBor nnaTdopmbl npedHasHadyeHa [ANs MNepeHoca MpoekTa Ha  Apyryto
Moaudmkaumo npnbopa.

[lns cmeHbl LeneBor NnaTopmbl Creayer:

1.
2.

3.
4.

OTKpbITb NPOEKT, KOTOPbIN HY)XHO NEePEHeCTN Ha ApYryto MoanduKauuo npudopa.

BeibpaTtb B MeHi0o ®Pann — CmeHa ueneBou nnatdopmbl. OWEN Logic npeanoxuT CoOXpaHnTb
NpOoeKT nepes cMmeHon nnatdopMel. [lanee NosgBUTCH MEHIO CO CMIMCKOM AOCTYMHbIX ANS CMEHbI
nnatopMbl MognukaLmn:

Brifop mogenn X
BeenvTe HazeaHWe NpuWbiopa
Mpubop Bxoakl Beixoakl -
NP200-220.1.X 8 8
MP200-220.21.X 8 g
- —_— NP200-220.22(24).% 12 12
e NP200-220.23.X 12 10
8 L= ‘ MP200-220.3.X 12 10
| e MP200-24.1.% 8 8
MP200-24 2{4).X 12 12
NP200-24.3.% 12 10
MNP200-24.5 % 12 14
MP200-220.5.X 12 14 -
OtMeHa

PucyHok 8.1

Bbibpatb npubop, Ha koTopbin ByaeT NnpovsBeaeHa cMeHa nnatdopmel. Haxatb kHonky OK.

[MpoBepuTb M BOCCTAHOBUTL Pa30pBaHHbIe CBA3M, eCN OHW eCTb. PaboTy nporpammbl MOXHO
nposepuTb B CumynaTtope 3.5. CoxpaHuTb U3MEHEHHbIV NPOEKT.

CmeHa ueneson FIJ'IaTd)OprI nponcxoguT no cnegyrowmm npasunam:

XOMCT aBTOMaTU4eCcK/ NoACTpanBaeTCs Noa U3MeHeHNe KonnyecTsa BXo40B/BbIXOAO0B;
HaCTpPOEHHOE NoMb30BaTeNeM pacnosioXXeHne BXOA0B/BbIXOAOB ocTaeTcs. HoBble BXoAb! 1 BbIXOAb!
[06aBnAKTCA Nocne yxe CyLeCcTBYOLLMX BXOA0B U BbIXOA0B UCXO4HOMO NPOEKTA;

CBSI3M BXOO0B/BbIXOA0B, Y KOTOPbIX N3MEHUICA TUM AAHHBIX, Pa3pbiBaOTCS;

€CINY KONMUYECTBO BXOO0B/BbIXOA0B YBEMNMYNBAETCSH, HO TUM AaHHbIX MCXOQHOro Habopa Bxogos/
BbIXOZ0B HE U3MEHSIETCS, TO CBA3U OCTAlOTCS;

€CINY KONMUYECTBO BXOO0B/BbIXOA0B YMEHbLLLAETCS NO CPABHEHMIO C UCXOAHBIM, TO CBA3M
yOaneHHbIX BXOO0B/BbIXOO0B pa3pblBaOTCS;

ecnu B ncxogHowm nnatcopme 6binm gobaBneHbl MOAYNM paclLUMPEeHUs, TO OHM NEPEHOCATCS Ha
HOBY0 NnaTtgopmMy, CBA3N AN HUX OCTalOTCS;

HaCTPOWKM aHaNoroBbiX BXO4OB/BbIXO40B NEPEHOCATCS (MPU HAaNU4MmM aHanoroBbIX BbIXOAOB Ha
npunbope, Ha KOTOPLIN MAET Nepexon);

NHTEpdENCHI CBA3N NepeHocATcs 6e3 M3MEeHEHUI;

BCE 3KpaHbl C HACTPONKaMn NEPEHOCATCA U3 OQHOWN LeneBon nnatdopMbl B APYryio;

BCE NepeMeHHbIe NePEeHOCATCA U3 OAHOM LeneBon nnatdopmbl B ApPYryto.
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9 PacwupeHus

9 PacwupeHus

PaclumpeHuss ncnonb3ytotca ONs CO30aHNS CIIOXHBIX MPOEKTOB U UX MHTErpauum ¢ ApyrMMu cepBrcamm
komnaHun OBEH.

Pacwwnpenuns 8 OWEN Logic:
MacTtep Tupaxnposanug 9.1. C nomoLsio MacTepa TUpaxXupoBaHUA MOXHO 3arpysuTb

nporpammy B npnbop 6e3 yyactus OWEN Logic 1 3amTuTb ee oT KONMPOBaHUS;

Okcnopt ycTponctea B OwenCloud 9.3. [No3BonseT s3kCnopTnpoBaTh KOHMUIypaLmio CETEBLIX

nepemeHHbIX Ans onpoca B obnayHom cepsmce OwenCloud;

OkcnopT yctponctea B OPC 9.2. [No3BonsieT 3KCNOpTUPOBaTb KOHpUIypaLmo CETEBbIX

nepemeHHbIx s ornpoca B Owen OPC Server.

YcTtaHOBKa pacluvMpeHun
[nsa ycTaHOBKM paclumpeHuin cnegyer:

1.

3.

B rnaBHOM MeHIo BblbpaTh PaclumpeHus — YnpaBneHue pacluMpeHUsiMu.
3 OWEN Logic
Paiin Bun [pwSop Cepewc @ Pacwmpedwa | [Nomows

: D D YnpaeneHWe paciuupeHnatu

PucyHok 9.1

B okHe PaclumpeHuns oTMETUTBL rarioukor Heobxoanmble pacLUMpPeHus.

Bee ¥cTaHOENEHHbIE ObHoeneHWA

Bribpats BCe

Mactep TupamuposaHua

Mnarvs  cospaer ws  npoekta OWEN  Logic Mactep  TupasuposaHwA.  Mactep
THPEKWPOBEHMA - MCMONHASMBIA Gain ANA 3arpysKW COAEHHOW NporpaMMel & npubop Bes
OWEMN Logic. Mactep Twpaxwposasuvs OyaeT noneseH, eciv HeobXogumo nNepejaTts
NporpaMMy He PacKpelEaR <MCXOAHWKW= WAKW 4AnA oOHOEASHWA NporpaMMal Ha npwbope
HEKENMEHLIMDOEAHHEIM NERCOHANCM.

Mnarvn cokpatuT Epema Ha pacGaenenve npwbopoe B OwenCloud. [Mnarwe
SKCMOPTUPYET CETEBLIE NepemedHble w3 npoekta OWEN Legic 8 gopmar
napametpoe and OwenCloud (dain *json). 3arem napameTpnl AobaBAAOTCR B
CwenCloud npu nomowk dyHEUKMK "3arpysute ks JSON',

?E Pacunpenma —

2. YcraHosuTe

v1.13.1

OPC-cepeep skcnopT v1.120
MnarvH 3kCNopTUpYeT CeTeBRIE NepeMenHsle W3 npoekTta OWEN Logic 8 OBEH COPC-cepeep.
JKCNOpPT COKPaTWT Epema  HacTpodkkn OPC-cepeepa, e€CnM SHEYEHWUA  MNEpEMEHHLIX
3aNporpaMMW poBaHHore yoTpoicTea ByayT nepeaasateca B SCADA-cuctemy.

xcnopT yorpoicrea B OwenCloud v1.13.17.15998

PucyHok 9.2

HaxaTb KHOoMKy YcTaHOBUTbL.

4., Yepes HEKOTOPOE BpeEMS MOSBUTCS CUrHamn 06 yCrneLHon YCTaHOBKE B BUAE 3EMEHON ranoykm

HanpoTUB BblOpPaHHbIX PacLLUMPEHMii v
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9 PacwupeHus

5. Tlocne 3akpbITnsi okHa PaclumpeHust nosasuTcsa ananorosoe okHo nepesanycka OWEN Logic.

Mepesanyctute OWEM Logic >

BCTYNMNK B CMmy HeobxoauwMo nepesamycruTe OWEN Logic.

@ Bblnv NpoMzeEnetbl MEMeHerkd. Ana Toro, yTobbl MSMeHeHKA
MepesamycTUTE Cefdac?

i

PucyHok 9.3

Mocne nepesanycka OWEN Logic paclimpeHuns 6ygyT rotoBbl K UICMONb30BAHNIO.
NMPUMEYAHUE
|I| Ecnu pacwmpeHusa He ycTaHaBnuBaroTCs, cnegyeTt NpoBepuTb OTKPLIT N nopT 8084.

YnaneHue paclumpeHumn
[nsa ynaneHus paclumpeHns cneayer:

1. B rnaBHOM MeH!0 BblbpaTb PaclwumMpeHns — YnpaBneHue pacluMpeHUsiMu.

2. B okHe PacwumpeHuns HaxaTb Ha KHOMKY X HaNpoTUB HEOBXOAMMOro pacLLUMPEHNS.

©8 Pacumperus - O >

Bee YcTaHOENEHHHE ObrosneHMA

B| Bubpats Bce A ¥cranoewte

| MacTep TMpaxupoEaHUa w1131 | X

Maarvn cospaer w3 npoekta OWEN Logic  wmactep twpawuposanmA. Macrep
i TMPEKMPOBAHMA - WCNONHASMBIA HaAN ANA 3arpy3KM CO34aHHON NporpaMmbl & npubop
| Ges OWEN Logic. Mactep Twpaxwuposatus GyAeT noneseH, ecnv HeoBXOAMMO NEpPeaaTs
NporpaMMy He PacKphiBaA «WCNOAHWKM= WM ANA 0OHOBASHWMA NporpaMmMel Ha npubope
| HEKEANWGMUMPOE3HHLIM NEPCOHANCH,

OPC-cepeep skcnopT v v1.120

MnarvH 3KCNOPTHRYET CETEBLIE MepemMeHHbie W3 npoekta OWEM Logic s OBEH OPC-
cepeep.  JKCNOPT COKPatTMT EBpema  HacTpoidkn  OPC-cepeepa, ecnd  3HaY4eHWA
NepeMeHHEX  3anporpaMMWpoBEaHHoro yoTpodctea DyayT nepegasatecs & SCADA-
CHCTEMY.

xcnopt yerpoictea B OwenCloud " v1.13.17.15998

Maarvn cokpatut Bpema Ha gobaenenwe npubopoe B OwenCloud. Maarwn
SKEMOPTUPYET CETeSkle nepemMeHHble w3 npoekta OWEN logic 8 dopmar
napametpos anA OwenCloud ($alin *json). 3atem napameTpw AcGaEnAKOTCA B
e -

[ ' Tl NIl

PucyHok 9.4

3. I'IMKTorpamma yAaneHna CMeHUTCA Ha NUKTorpaMmmMy yCTaHOBKW.

Mocne 3akpbITs okHa PacwmpeHus nossuTcs guanoroBoe okHo nepesanycka OWEN Logic.
Mocne nepesanycka OWEN Logic yganeHHble paclumpeHus nepectaHyT 6biTb JOCTYNHbIMUY B
rMaBHOM MEHIO.

9.1 MacTtep TUpaxnpoBaHus

MacTep TupaxmpoBaHusi no3sonseT co3gasaTte M3 npoekta OWEN Logic gann ¢ pacwumpeHuem * exe,
cogepXawum BHyTpuM ceba nporpammy. C MOMOLUBIO MacTepa TUPAXUPOBAHUA MOXHO 3arpy3vTb
nporpammy B npunbop 6e3 yyactusa OWEN Logic.
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9 PacwupeHus

BHUMAHUE
TupaxunpoBaTb NporpamMmmy MOXHO TONbKO Mexay OANHAKOBLIMU MoauduKauusammn npubopa.

A\

Ona cosgaHus danna mactepa TUPaXXUpoOBaHUA MOXHO MCMOMNb3oBaTh hann ¢ knwdvom. Ecnv B npnbop
paHee bbina 3arpy>keHa nporpamma c Kro4oMm, To Npu 3arpy3ke nporpamMmm 4epes Mactep TUpaXnpoBaHUs
OHW OOMXHbl MMETb COBMafaloLWMi Koy, To eCTb Npu NocneayroLlen 3anmcym nporpaMmmMmbl MacTepom
TMpaxnpoBaHus 6e3 canna knroya (parnn oTcyTCcTBOBasn No BbileyKka3aHHOMY MyTWM UMK OLUMOGOYHO Obin
BbIOpaH Opyron Kmwd), mocre 3anucu B namsATb npubopa Ha akpaHe npubopa BbICBETUTCS HaANWCh:
Mporpamma LOGIC: MNoBpexaeHa.

Cos3paHue danna c Kn4Yom
[nsa cosgaHusa canna c Knyom crieqyer:

1. Bblbpatb B rnmaBHOM MeHio Pann — Co3gatb dpars € KIHYOM...

8 OWEN Logic
Pafin | Bun  MNpwoop Cepewc  Pacwwpenwr o
D Hoewil npoekT... Ctrl+M

D CTKPEITE NpoEKT... Ctrl+C

Cozaate $ain c KIYomM...

PucyHok 9.5
2. B oTKpblBLUEMCS ANMaNOroBOM OKHe BBECTV UMs chaiina n creHepupoBaTb KoY. Koy MOXHO

N3MEHUTb HaXXaTnem KHOMKU .—]' NN BPY4HYIHO.

CozgaHue dafina c knrdom .

BeeowTe umA daiina; | PR_key

Beemre 32-0umHei knioy: | 38662dcd a
CoMpaHuTE CTmena
PucyHok 9.6

3. CoxpaHnuTtb davin. Pawn c Kn4oM Nno yMonyaHuo coxpaHsietcsa B nanky C:\Users
\[umsanone3oeamens]\[JokymeHmb\Owen Logic\Keys.

Co3aaHue MacTepa TUpPaXUPOBaHUS

Mepepn co3gaHneM mMacTepa TUPaXMpoBaHUS PEKOMEHAYETCS CO34aTb TEKCTOBbIN (halin ¢ paclUMpeHneMm *,
rtf ¢ onucaHuem npoekta. OnucaHue npoekTta Oyger oTobpaxaTbCs BO Bpemsl 3anycka Macrtepa
TMPaXMpoBaHWs Nepes 3arpy3korn nporpaMmmel B npuoop.

[ns co3paHnsa MacTepa TupaxxmposaHua crnenyert:
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9 PacwupeHus

1. Tepeq TMpaXunpoBaHMEM MOXHO yKka3aTb Ha NaHenu CBOMCTB npoekTa B norne Umsa c¢anna c
KIouoMm darin, xpaHsawumiics Ha MK.

CeoicTEa CxeMa

25l |
w  [lokymeHTt

WMrana aidna o knoyam

llvpuHa xoncTa, MM 334
BeicoTa xoncTa, mm - 270

Wma paiina c Kmoyom

PucyHok 9.7

2. BbibpaTtb B rmaBHoM MeHIo Paclimpenus — CosgaTh macTep TUPaXUpoBaHUS.
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9 PacwupeHus

OTKpOEeTCs OKHO ANd co34aHusA MacTepa TUpaxXupoBaHus. ECnu K NpoekTy NOAKMYEH KoY, TO
Oynet BbiBegeHa Hagnuch NMonb3oBaTenbckaa NnporpaMmma 3awuweHa knrdyom! B nHom

cny4ae 6yaeT BbiBedeHa HagnMck YCTPOMCTBO NoaAepXUBaeT 3aluTy NoNnb3oBaTeslIbCKON
nporpamMmbl, HO ANA NPOeKTa He BblopaH dpans ¢ KNK4oM.

CozgaHne MacTepa TPEKUPOBaHMA O =
MNapameTpel yoTRORCTES
Wma yetpoiictea:  MP200-220.2(4) %
Bepcua erytpennero MO yotpoitctea: |2.12

MNapameTpsl KOMIMITALIWA

Mg koHewHoro caling:  |Replication Ltilite

MyTe K MacTEDY TMPEXMPOBAHWA: | YkawuTe NyTe K dainy
PN C ONACEHWEM aNropuTMa;
MonbroBaTeAbCKAR NPOrPaMME S3IHIJERE KTr0vom!
CospaTte

- | QDLIJHEKHZ 0 1, Npeoynpexnequn; 0

PucyHok 9.8

I'Iapameprl yCTpOﬁCTBa CYMTbIBAKOTCA U3 an6opa 1 3anoNHAKTCA aBTOMaTU4YECKN.

B okHe napameTpoB KOMNUNAUnnM 3anonHNTbL Nona:

*  Ums KoHeYHoe0 ghalisia — ums daiina macrtepa TMpaXXupoBaHuWs, KOTOPbIN ByaeT co3aaH;
* [lymb K Macmepy mupaxuposeaHusi — pacrorioxeHue cos3asaemoro danna;
» @aln c onucaHueM ane2opummMa — TEKCTOBbIN hain ¢ onnucaHnem npoekta B hopmare *.

rtf.

MapamMeTpb! KOMMATALRA

Mma koHewHoro paiina:
MyTe Kk MacTepy TMpaxKWpoBaHWA:

Faiin c onucaHuem anropUTMal

Replication Liilite
C:\Users'Desktop
Replication Litilite rt|

MNonp3oBaTEABCKAT NPOrPaMME 33UIHIJEHE KTFOYoM!

PucyHok 9.9
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9 PacwupeHus

4. Haxartb kHonKy Co3aartbk. B crniyyae otcytctBusa owmnbok Byaet cozaaH dann ¢ ykazaHHbIM
UMEHeM U paclumpeHrem *.exe. OT4eT 0 co3gaHumn dpanna BblIBOOUTCS B HUXKHEN YaCTu OKHa.

- | ODLUHEKH: 0 1] lpemynpexnetun; &

CozpaHwe YCNEWHD 3aBEpWEHD.

PucyHok 9.10

UTOGb! CKPbITh UM OTKPbITL 0BNIACTb OTOBPAXEHNS OTUETa, CreyeT HaxaTb KHOMKY | . MHdopmaums o

npegynpexaeHunax n owmbKax BbIBOAUTCS, €CIIM OTMEYEHbI COOTBETCTBYylOLLME (bnaxq(vl.

ks |°':'L”“5"“3D 1T Ipemynpexnetia: &

-
PucyHok 9.11
3anucb nporpamMmmbi B Npubop Yepes mactep TUPaAXXUPOBaAHUA
[ns sanucu nporpamMmmsbl B |'|p|/|6op yepes3 MmacTep TupaxmpoBaHuda cnenyert:
1. 3anyctnTb co3gaHHbIV dhann mactepa TMpaXXMpOBaHKSI.
| [ = | ReplicationUtilite CpeacTsa pakoTel € NPUADKEHNAME - ] X
[naexaa MogenuTeca Ewg ¥npaeneHue 0
- v P » ReplicationUtilite v O Monce: ReplicationUtilite 2
Mran . [ata vzmenenna Tun Pazmep
3 BricTprii goctyn
05.03.2019 17:07 MpunoxceHne 523 KB

[#=] ReplicationUtilite
¢@ OneDrive

[ 3rot komnbroTep

¥ Cemns

13nement  Beibpan 1 anement: 522 Kb

PucyHok 9.12

NMPUMEYAHUE
Bo Bpems OTKpbITMA MacTepa oTo6pasmTcsa TEKCT ONUCaHNS MPOeKTa U3 NPUKPENIEHHOIo
danna c pacwumpenunem *.rtf. Ecnu coann He Bbin NpukpenneH BO BpeMsa co3gaHus

MacTepa, TO onncaHue npoeKkTa 6y/:|,eT nyCTbIM.
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9 PacwupeHus

2. CnepoBatb YKa3aHnAaM mMacrtepa TmpaKmposaHus.

ol MacTep npowmekn — O >
Jobpo noxanoeaTe B MacTep npowmekk npubopa MNP200-220.2(4).X. T
MacTep npowmvekn cBHOBWT BCTpOEHHOE Nporpamyce obecnedenne npuGopa MP200- ot b
220.2(4).X. (ﬁc@
Brumanue! Nocne cBHoenennn Bce HacTRoRKK CBPOCATCA HA 33BOACKME 3HAYEHNA, LU
Danee Omaera

PucyHok 9.13

3. B pasgene Hactpowku nopta ykasbiBaetcs Homep COM-nopTta, K KOTOPOMY NOAKIHOYEH npnbop.
Kak y3HaTb HOMep nopTa onncaHo B pasgene Hactpowika nopta 3.6.

ot Mactep npowmekn — O >
Hacrpoikwn nopra. _21'
BriGepute HacTpolkn nopTa. i ;_‘)
ﬁiﬁ.
11 - lcomg e BriBpaH nopT:
MR eRTE Wran: COM9
CkopocTs ofmera: 9600 Crcanve: ¥oTpoAcTED © NOCNEADEATENEHEIM
' wHTERDeicom LISE
i Tn: Modem Device
[nwHa cnoea paHHen: | 8 e
KoHTtpone uetHocT:  Mone
Komvyectso cton-GuT; | One
Appec npubopa: | 16
I, MNoakmouet PRZ00DACA, V212
Hazan CmaeHa

PucyHok 9.14
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9 PacwupeHus

4. T[locne Bbl60pa nopTa B NpaBOM HUXHEM yrny 6y,£1,eT OT06pa)KaTbCFI COCTOsAHME NMOOKIMYEeHNA K

I
npubopy. B cniyyae onbku NoakntodeHnst Bynet oTobpaxeH 3Hak ~ — 1 TeKCT owmbku. Mpu

|
HaBegeHUn Ha 3HakK . 0T06pa3VITCFI noAckaska ¢ onMcaHuem oLnoKu.

OwmnbKa Bo3MoxHbIe NPUYUHBI
Mpubop He noAkoYeH * HenpaBunbHo BbIOpaH
COM-nopr;

* He yCTaHOBIEH
opansep USB;
* paspbIB COEANHEHMS

Tpebyetcsa gpyron npubop | MNogknoyeHHbIN Npubop He
COOTBETCTBYET NPOEKTY.
HyxHo 3ameHnTb Npnbop B
npoekTe 1 co3aaTb HOBbIN
MacTep TUpaXnpoBaHus,
nnbo NoAKMYUTb
nogxogsAwmn npnéop

Ecnu H1kakux owmbok HeT, To oTobpaxaeTcs 3eneHas ranoyka ¢ HasgaHmem npmubopa.

it Mactep npolwmekn - O
Hacrpoikw nopra. -3
BeiGepuTe HacTpodkn nopTa, r@}ﬁ"
P
T
WA mopra: | COMI ~| | BeiGpan nopr:
g Wrm: COMS
CkopocTs ofmeqa: | 9600 Onucanune: ¥etpolicTeo © NocnelosaTensHEM
TS uHTEpPeicom LUSE
Tun:
- |8
OnwHa cnoea faHHe:: | 8 e

KoHTtpone wetHocmi: | Mone

KomwuecTeo cton-Gut: | Cne

[=§]

Appec npubopa: 1

/' Nonkniouen PRZD0ACA, V212

Haszan Nanee CmaeHa

PucyHok 9.15

Ecnu cBsi3b ¢ Nnpubopom MOCTOSIHHO NpepbIBAETCS (ranoyka MUraeT), To, BO3MOXHO, ApYroe
npunoxeHune 3aHumaet nopt USB. 31o moxeT GbITh, ecnu 3anyweHa nporpamma OWEN Logic n
B HEW HACTPOEHO MOAKIIOYEHME K ATOMY Xe MopTy. B TakoM criyyae ans 3arpyskv npoekta B
npunbop opyroe NpUoXxeHne cneayet 3akpbiTb unun nepesectu B pexxum OFFLINE .
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9 PacwupeHus

5. Ecnu coegnHeHne cTabunbHo, To CrieyeT HaxaTb KHorky fanee.

o5 MacTtep npowwmekn - O
Januce NporpamMme! B yCTpOMCTBO. -3
Byaer oBHOBNEHE NOMEZ0BATENECKEA NPOTPEMIME B YCTPONCTEE, ;@:G"

e’

Buumanue! Mpu NnpepblBaHKMK NpoLLecca 3arpyskM NpoLKBHM (NponagaHue NUTaHKuA,
0Bpbis cBA3K M/ WnK ap.) npubop MoxeT neperTk B HepaboTocnocobHoe cocToAHKe,
T.K. MpejplayLian BepCcMA NpoWKBKKM Dy4eT cTepTa, a HoBaA He OyOeT ycraHoBAeHa. B
cAyyae HeyoauHoW NpoWWBKKM MAK cBoA NOBTOpPMTE ee cHoea. Mpwu NoeTopHom choe
obpaTMTECk B CEPBMCHbBIR LEHTP.

e | | O

PucyHok 9.16

6. [nsa 3anvcy nporpamMmbl B yCTPOMCTBO CriedyeT HaxaTb KHONKY 3anucb. Bo Bpems 3arpysku
nporpammbl Hernb3si NpepblBaTh cBsA3b K ¢ npubopom. MNo 3aBepLueHUn 3arpy3ku Gyaet
BblBEEHO COOOLLIEHME.

MacTep TMpasknpoBaHNA >

o Januce YCMELWHD 3aBEpLWIEHA.

OK

PucyHok 9.17
9.2 dkcnopt ycTtponctea B OPC

PacwupeHue kcnopT yctponctBa B OPC akcnoptupyeT ceTeBble nepemeHHble 13 npoekta OWEN
Logic anst ncnons3osanus B MO Owen OPC Server.

Ons 3KCnopTa cnenyer:

1. OkcnopTtupoatb yctponcteo n3 OWEN Logic — BbibpaTh B rnmaBHoM MeHio PaclunpeHunsa —
AkcnopT yctponcTtea B OPC.

Pacwmpeswa [Nomowb
¥npaeneHWe pac upeHUAMI
SkcnopT ycTpoiictea B OPC

PucyHok 9.18

MosiBMTCHA OKHO NPOBOAHMKA, rae crieqyeT BbibpaTb MECTO COXpaHEHUst U UMS doana ¢
pacwmpeHmem *.dev.

2. B Owen OPC Server nobaButb y3en B AepeBo OObEKTOB.
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9 PacwupeHus

3. B KOHTEKCTHOM MeHI0 y3na Bblopatb lo6aBuTb — YcTponcTBo M3 damna. OTKpoeTcs OKHO
NPOBOOHMKA.

4. B okHe BbibGpaTh hann, koTopbivi 6611 akcnoptupoBaH n3 OWEN Logic. HaxaTb kHonky OTKpbITh.
5. BbibpaTb npoTokon obmeHa ¢ ycTponcTBoM. HaxaTtb BblGpaThb.
YcTporncTeo u Tern ByayT nobaBneHbl B 4epeBO OObEKTOB.
Ecnu HeobxoamMmo oTpedakTupoBaTh YCTPONCTBO, TO CredyeT MU3MEeHUTb CBOMCTBA YCTPOWCTBA U TETOB.
[ns npoBepkn NpaBUibHOCTM HACTPOWMKK cneayeT NoaknmtoumTe npubop K MK 1 3anyctutb pexum onpoca.
Pabota ¢ Owen OPC Server onucbiBaetcs B cnpaske k 10.

9.3 Akcnopt ycTtponcrtea B OwenCloud

Okcnopt yctponctea B OwenCloud cokpaliaeTt Bpemsa gobaeneHuss npubopa, HAaCTPOEHHOINO B PeXnUM
Slave, B obnayHbI cepsuc komnadmm OBEH.

Pabora ¢ OwenCloud TpebyeT nogkntoyeHMs creuunarnbHOro yCTpOMCTBa, Wto3a, k npubopy. Byoem
cuUnTaTb, YTO LUMKO3 YXXE HACTPOEH U MOAKMoYEH K Npubopy, HAacTPOnKM npuBedeHsbl B Pykogodcmee o
aKCTyamayuu Ha L3,

[ns akcnopTa koHdurypaumm napametpoB Modbus npubopa cnegyer:

1. CosgaTb NpOEKT ¢ HacTporkamu B pexunme Slave n ceTeBbIMU NEPEMEHHBIMU.

2. BbibpaTb B rmaBHOM MeH0 PacwumpeHust — 3kcnopt ycTpoicTBa B OwenCloud.

3. B oTKpblBLLEMCSI MEHIO BbIOpATL pacnonoxeHue v 3agatb nms ganna B popmare *json.
OanbHeliwne genctens TpebytoT Hanmumsa nuyHoro kabuHeta B OwenCloud.

Mocne Bxoga B NUYHbLIN kabMHET cnegyerT:

1. HaxaTtb Ha KHOnKy

3 == [l06aBMTE NpuBop
2. Ha OTKPbIBLLENCA CTpaHULUE HaXXaTb KHOMKY
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9 Paclumpenuns

B nosBuBLuemcst meHto criegyeT 3agate UaeHTudmkaTop — IMEI/3aBoackon Homep CeTEBOro
Wo3a (ykasaH Ha koprnyce wno3a). B Bbinagatowem cnucke Tun npubopa Bbibpathb
MpousBonbHbIM Nnpu6op Modbus. Beectn agpec npubopa, kotopbiii 6bin 3agaH B8 OWEN Logic.
3anonHuTb ocTanbHble nons. [lanee cnegyeT HaxaTb KHOMKY [lo6aBUTB.

NobaeneHwne nprbopa

WaeHTnduKaTop®™
BEEAWTE KaKoe-NMB0 U3 CNemyoLLy SHAUEHWIA:
3aB0AcKoiR Homep npubopa, IMEI wntoza, MAC-agpec
Tun npubopa* ~
Appec B ceTn® 2-balToBoe AeCATEPHYHOE YACNO

SaBofCKOW HOMEp

HazeaHwe npubopa* He Bonee 64 CHMBONOE
KaTeropun w
Yacoeoiid noAc* GMT10:00 >

BpemA Ha cTpaHvue npybopa ByAeT CMEeLATEOA B
33BMCUMOCTI OT YaCoEOro NoACa.

OTMEHWTE JNobapnTe

PucyHok 9.19

169



9 PacwupeHus

4. Ha Bknagke O6wee/O6LWmMe HaCTPOMKM yka3aTb CKOPOCTb onpoca 1 HacTpoikn COM-nopTa
npubopa B cooTBeTcTBMM C HacTporkammn B OWEN Logic. Haxatb kHonky CoxpaHuTb A4S
NPUMEHEHUS HOBbIX HACTPOEK.

Yacoeoi nosc* GMT+3:00 ~

Bpema Ha CcTpaHuLe npmﬁopa 6}",EI,ET CMELLATECA B 23BWCMMOCTH OT YaCoEOrD NOACA.

Bpems xpaHeHWA apxvea™ 90 AHeR

He Bonee 90 aHeid

"OnepaTWUEHLIA" Nepwog onpoca® 10 ek

MHTepEan onpoca onepaTMEHkX NapaMeTpoe

"KoHpMrypauWoHHsIA" nepuopg onpoca™ 10 CeK
MHTepEaN onpoca KOHGMIYPaLMoOHHEIX NapaMeTpoE
"¥npaenawwwmia”’ nepuog onpoca® 10 ceK
MHTEepEaN oNpoca yNpaEnReMbx NapaMeTpos
Mepwvog OTCYTCTEWA AAHHBIX™ 300 ek

3HaYeHwne NoIKHO ObITh HonbLIE MUHWUMANEHOTO WHTEpEana onpoca NapaMeTpoe

CropocTk COM-nopra* 115200

PucyHok 9.20

5. B nosiBuBLUENCS CTpaHULe HaxaTb KHoMKy HacTponkn napameTpoB. HaxaTb Ha BbiNagatoLLmn
cnucok UmnopTupoBaThb 1 BbibpaTb BapnaHT 3arpy3uTb us JSON. B oTKpbIBLLEMCSH MEHIO
BbIOpaThb paHee co3gaHHbI dhaiin B hopmate *,json n HaxaTb 3arpy3nTb napamMmeTpbl.

YnpaeneHue npubopom: NP200-220.4.2.0 i

Ofme gaHHble  HacTpolikn coOuimiii  [gElayele el RyEleE=T0E yelel]

s SxcnopT & JSON T ouncTTe Bee NapameTps! MMMOpTUPOBaTE... ~ Hactpoliky fif

Mapamerp 3arpy=uTb U3 JSON &y Kuma Aapec EquHnua | dopmat = 0
1M | permcTpa W3MEpeHVA AaHHLIX

+ 3arpyzute vz Codesys v.2.3 &

=Y

- BCe napamMeTpb

PucyHok 9.21

6. Modbus nepemeHHble npnbopa 6yayT nobasneHs B OwenCloud.
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10 CoyeTaHus knasuLl

10 CoyeTaHuda KnaBuLW

CoyeTaHue KnaBuLl ‘ DenicTBue
MeHto/Pann
Ctrl+N Co3paTtb HOBbIN NPOEKT
Ctrl+0O OTKpPbITb CYLLECTBYIOLLMIN NPOEKT
Ctrl+ Alt+ S CoxpaHnTb OTKPbLITbIN NPOEKT NoA APYrM UMEHEM
Ctrl+S CoxpaHnTb OTKPbITbIN NPOEKT
Ctrl+P Mevatb
Ctrl + Shift+ C OTKpbITb MEHeXXep KOMMNOHEHTOB
MeHro/Bug
Ctrl+Z OTMeHUTb NocneaHee nameHeHve
Ctrl+Y BepHyTb (BOCCTaHOBWTL) OTMEHEHHOE AeNCTBNe
MeHro/lpnbop
Ctrl + F7 3anucatb nporpammy B Nnpnoop
Ctrl + Shift +V OTKpbITb TAONULY NEPEMEHHbIX
Ctrl + Shift+ S OTKpbITb HACTPOWKKN Npubopa
MeHro/CepBuc
Shift + F5 MepeniTn B pexxum cumynsaumm
F6 3anycTntb CUMyNALMIO
F7 OcTaHOBUTb CUMYNALMIO
F8 Maysa cumynaumm
F10 LLar Ha oguH umkn
Ctrl + F5 MepenTn B pexxum oTnagku
MeHto/PaclunpeHus
Ctrl + Shift+ P ‘ OTKpbITb yNpaBneHne paclumpeHnsamm
MeHto/Tlomoub
F1 ‘ BbI30B cnpaBku
MaHenb BCTaBKU
Ctrl + Shift + F Cospaatb yHKUMo Ha ST
Ctrl + Shift + M Cosgartb Makpoc
Ctrl+M CospgaTb Makpoc 13 BblAEeNeHHOoro yqacTka
MaHenb «MecTa ncnonb3oBaHUA»
F5 OBHOBMTbL MecTa UCMNonb30BaHUA PyHKUUN Ha ST
KnaBuwumn paboTbl ¢ aneMmeHTamMm
Ctrl+C KonnpoBatb BblgeneHHbIn anemeHT(bl) B Oydep
obmeHa
Ctrl +V BcTtaButb n3 6ydhepa obmeHa
Delete YnaneHue BblIOpaHHOro anemMeHTa
KnaBuwuu nsmeHeHus pasmepa anemMeHTa
Ctrl + — YBenvyeHne WNpWHbI BbIENEHHOIO afeMeHTa
Ctrl + YMeHbLUEHNE LUNPUHbBI BbIAENEHHOMO 3fieMeHTa
Ctrl + | YMeHbLUEHWE BbICOTbI BbIAENEHHOMO 3N1EMEHTA
Ctrl + 1 YBenuyeHme BbICOTbI BbIAENEHHOIO 3fIeMeHTa

MacwTtabunpoBaHue xoncra

Ctrl + Koneco mbilumn

Mpu BpaweHnn Koneca Mblwn «OT cebsa» maclTad
Xoricta ysenuumsaetcs. Ecnm «Ha cebs», To
yMeHbLlaeTca

Ctrl + «+»

YBenuyeHue maclitaba

Ctrl + «—»

YMeHbLUeHne Mmaclutaba
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10 CoyeTaHus knasuLl

CoyeTaHue KnaBuLU Dencrteue

Mepexoa mexay BKNagkamm
Tab + — Mepexoa mexay BKNagkammu
Tab + «
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11 MpumMepbl NPOEKTOB

11 Mpumepbl NPOEKTOB

B naHHOM pasfene Ha npuMmepax oobscHseTcs npolecc co3aaHus nporpamm B OWEN Logic.

* BkntoyeHne cBeTa ¢ aBToOMaTU4YecKnUM oTkodeHmnem 11.1;

+ ABTOMAaTMYeCKOe yrpaBreHue 3rekTpoMoTopom mMeLuanku 11.2;

* BbiBoA 3HaYeHNA nepemeHHon Ha akpaH 11.3;

» 3apaHue yCcTaBOK TaMepoB C akpaHa 11.4;

* [ogkntoveHuna NMP200 k OwenCloud yepes wnto3 NMM210 no npotokony Modbus RTU 11.5;
* TopakntoyeHune NMP103 k OwenCloud 11.6;

* YnakoBka/pacnakoBka 6ut/uenbix ynucen 11.7;

* (O6paboTka BMTOBLIX NEPEMEHHLIX C MOMOLLIbIO Macku 11.8.

11.1 BknroyeHue cBeTa C aBTOMaTUYECKUM OTKIIOYEeHUemM

B nogcobGHbIX NOMeLLEeHUsIX U Kopupgopax SJ'IeKTpVILIeCKI/IIZ CBEeT HYyXeH OorpaHun4eHHoe BpeMsA. Mocne
BKITIOMEHNA OCBeLlleHNA, ero Hepenko 3a0bIBAlOT OTKIHOYUTb, YTO npuBOoONUT K WUINULLIHEMY pacxony
ANEeKTPO3Heprun.

3ajava — CBeT [JOIKeH BKIYaTbCs Ha 3afaHHblid MHTepBan BPEMEHU, Hanpumep, y BXOAHOW ABepu B
KBapTUpY, N0 CrieaytoLeMy anroputmy:

1. Mepen BxogHoW ABepblo ycTaHaBNMBaloTcs aaTynk ocselleHns (F1) u KHonka BKnoYeHWsl cBeTa
TAAMEP (SB1).

2. EcnuHepoctaTouHO €CTECTBEHHONO OCBELLEHUS!, TO CBETUMNBHUK AOMKEH BKNHOYaTHCA
KpaTkoBpeMeHHbIM HaxaTtuem kHonkn TAUMEP Ha ogHy MUHYTY — AOCTAaTOYHO, YTOBbI HANTH
3aMOYHYO0 CKBaXKMHY U KITFOYOM OTKPbITb ABEPD.

3. Ecnu ygepxuatb kHonky TAMMEP B TeueHve 2 CeKyHA, TO CBETUIbHUK JOIDKEH BKIIOYATLCA Ha
TP MUHYTbl HE3aBMCUMO OT BHELUHEro oceelleHnda — p,aHHbII7I PeXnm Moxet I'IOTpe6OBaTbCF| npu
ybopke kopugopa.

4. CBeTUNbHWK JOMKEH YNPaBnsaTbCA KOMaHAaMM OT BHELLHWUX YPaBsSoLWmUX YCTPONCTB UMK C
nomoLubto Bkrtodatena CBET (SA1), BHe 3aBUCMMOCTY OT BHELLHErO OCBeLLeHUSs. [JaHHbIN pexum
yno6eH BO Bpemsl npyeMa roctev unm Ans ganbHenLwen asBToMaTnsaunm KBapTupbl B paMkax
CUCTEMbI KYMHbIA JOMY.

5. CBEeTUNbHUK JOSMKEH BKNHOYATLCS TONbKO B Be4vyepHee N HoYHOE BpeMA.

Bbi6op nporpammupyemoro npubéopa

Onsa peanusaumMm [aHHOM 3ajayn Yy ynpasnstowero npubopa 3adencTBYOTCA BCTPOEHHbIE 4Yachl
peanbHOro BpeMeHW, Tpn BXxoda M oauH Bbixof,. [daHHbIn doyHKUumoHan obecnevmBatoT Npubopbl U3 cepum
MP110, umetowmne nocnegHiow 6yksy «4Y» B 0603HaYeHUN.

Ons peanusauun cuctembl Ha ocHoBe nporpammupyemoro pene [1P110-24.8[0.4P-4 moxHO
BOCMOMb30BaTbCA CXEMOW Ha UIMMCTPaLmMm HNXKE.
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11 Mpunmepbl NpoeKTOB

Mporpammupyemoe pene
HUcTouHKMK
i NnP110-24.87,.4P-T NUTaHWS
it 12| 18 M Q1 |13 8 G2
«AVIMEP»
sB1 11| S/S2 \_ — [14] HL1 | Y
+———10| I7 Q1 [15—X—t
9| 16 B Q2 |16
8|15 g{ — 17
7] 14 2 Q2|18
6| 13 % N Q3 119
5 51 12 5\_ — 120
UCTOYHMK iy - =
TaHws | <CBET 4 | S/S1 Q3 |21
31 1 M Q4 |22
Gl 2 |+24B \_ — |23
24 B
—& +— 1| 0B Q4 |24

PucyHok 11.1

*  SA1 — nepekntoyarens OFF-ON;
+ SB1 — kHonka 6e3 cdmkcaumm OFF-ON;
+ HL1 — cBetoBad namna.

Co3aaHue nporpaMmmbl
OnekTpuyeckas cxema Ang ynpasnsioLlen nporpaMmMbl MOXET UMETb BUA;:
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PucyHok 11.2

Bbixog Q2 ucnonb3yeTcsl Kak KOHTPONbHbLIA AN NPOBEpkM (DYHKLMOHUPOBAHUST JFIOTMYECKOW 4acTu
(anemeHToB D1-D6). Brixog Q1 ABNSETCSA OCHOBHBIM M MOXET BKIMIOYMTBCHA TOMNBbKO B 3aJaHHbIE TaMEPOM
D7 vHTepBanbl BpeMeHU B criydae cobniogeHnst normdeckmx ycrosuii, obecneumsaemMbix anemeHtamm D1—

D6.

Onuncanune pa60TbI CXEeMbl:

1.

Ecnu kpaTkoBpeMeHHO (MeHee 2 ¢) HaxaTb Ha kHonky TAMMEP (SB1), nornyeckas «1»
nocTynaeT Ha BxoA noruyeckoro anemeHta U (D2). Tak kak Ha BTopoM Bxoge D2 Takke
npucyTCTBYET nornyeckas «1», Ha Bbixoge D2 nosiBuTCS nornyeckas «1», kotopasi 3anyctut
dopmupoBaTenb nmnynbca (D3) anutenbHOCTBO 1 MUH. [ aHHbI uMnynbe Yepes anemeHT UJTA
(D6) nocTtynuT Ha Bbixo Q2.

KoHTakTbl gaTymka F1 3aMbIKaloT Lenb TONbKO B CNy4ae Hanun4yms eCTECTBEHHOIO OCBELLLEHUSA —
Torga nornyeckas «1» Ha Bxoge D1 npeobpasyetca B normveckuii «0» Ha BbIxode 1 NOCTynaeT Ha
BXof noruyeckoro anemeHta M (D2), uto 6nokmpyet ero paboty. B gfaHHOM criyyae HaxaTtue
kHonku TAUMEP He BKkmioumnT Bbixog Q2.

Ecnu yoepxueatb kHonky TAMMEP 6onee 2 ¢, Ha Bbixoae 6roka D4 nosiButcs normyeckas «1»,
KoTopas 3anycTut popmupoBarens uMmnynsca (D5) anntensHocTbo 3 MUHYTHI. [JaHHbIN UMNYNbC
yepes anemeHT UJTN (D6) nocTynuT Ha Bbixoad Q2 (MHTepBan AenNCcTBUS UMMYIbCca He 3aBUCUT OT
cocTosiHuA gatynka F1).

Ecnu tymbnep CBET (SA1) BkntoyeH, 1o norndeckas «1» yepes anemeHt WU (D6) noctynut Ha
Bbixod Q2 (Ha Bpemsi BknoveHus Tymbrnepa CBET SA1).

Ecnun Ha BTOpOI BXOA normdeckoro anemeHTa M (D8) noctynaet nornyeckas «1» (o1 Tanmepa
peanbHoro BpemeHu D7) BMecTe ¢ curHanom nornyeckom «1» ¢ Beixoga anementa UJN (D6), Ha
Bbixode Q1 nosiBUTCS nornyeckas «1» (BeixogHoe pene Q1 BknounTcs).

Xonct npoekta B OWEN Logic 6ygeT nmeTb BUA:
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PucyHok 11.3

11.2 ABTOMaTU4YeCcKOe ynpaBreHMe 31eKTPOMOTOPOM MeLUanku

Ons npou3BoacTBa NULLEBLIX MPOAYKTOB 4YacTo TpebyeTcsi nepemelunBaTb KOMMOHEHTbI (Hanpumep,
MOIOKO UK CMIMBKM Ha MOMOYHOW hbepMe) B TeHEHE ONpeaeneHHOro BPEMEHN.

3apava obecneunTb paboTy YyCTAHOBKM ANS NepeMelLnBaHns Nno crieqytollemy anroputmy:

1. B cucTeme gomkHbl ObITh ABa pexnuma paboTbl: ABToMaTu4eckum n Py4yHomn, nepekntovaemMblix
Tymbnepom PEXXKUM (SA1).

2. B aBTOMaTM4eCKOM pEXUME SNEKTPOMOTOP AOSIKEH BKMHOYATLCS M OTKMOYATLCS HaxaTnem
kHorku MYCK (SB1) uepes 3agaHHble nHTepBarnsl Bpemenu (15 ¢ — BkntoveH, 10 ¢ — OTKIIOYEH).
YcTaHoBKa AOIMKHA OTKNI0YaTbLCHA Yepes UHTepBan B 5 MUHYT unu ¢ nomoLbto kHorku CTONM
(SB2).

3. B py4yHOM pexumMe 3nekTpomMOTOop AOMKEH YNPaBnaTbCs KHoMKaMmu (6e3 BpeMeHHbIX UHTepPBarnoB
OTKITHOYEHUS).

4. B cnyyae neperpysku anekTpomMoTopa (Ha KOTOPOM YCTaHaBMUBAETCS COOTBETCTBYHOLLMIA AaTuMK
—F1) yctaHoBka fomkHa aBToMaTU4ECKM OTKIMIOYATLCS C MHAKKauvei pexvva HencnpaBHocTb
namnon HL1 v 3ByKOBbIM NPEPLIBUCTEIM CUrHAMNoOM (MHTEpBan NoBTOPEHNS 3BYKOBOMO CUrHarna —
3c).

3BYKOBOW CUrHan JOormkeH oTknoyaTees kHonkon CBPOC (SB3).

C nomoupto kHonku KOHTPOIJb (SB4) gomkHa NpoBepATLCA MCNPAaBHOCTb 31EMEHTOB
curHanusauum — pabota namnbl U 3ByKOBOIO CUrHana.

Bbi60op nporpammupyemMoro npubopa

Ona peanusauun OaHHOM 3adayn ynpaBnsAwowmin nNpubop AOMmKEeH MMETb LWeCTb BXOA4oB (MO 4mcny
YMpaBnsoLWmnxX CUrHaNoB) 1 Tpu Bbixoda, 4To obecneunsaeT nobas mogens npubopa ns cepum MNP110.

Ona peanunsaumm cuctembl Ha oOcHoOBe nporpammupyemoro pene [1P110-24.8[0.4P  moOXxHO
BOCMOSb30BaTbCS CXEMOWA:
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Mporpammupyemoe pene
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PucyHok 11.4

PucyHok 11.5

HL1
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)
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AnekTpuyeckan cxema noakntoyeHusa: SA1 — nepekniodatens OFF-ON, SB1- SB4 — kHonku 6e3
dpukcauun OFF-ON, M1 — anektpomoTop, HA1 — 3BoHOK, HL1 — nHaukaTtopHasa namna.

Pa6oty nporpammbl npubopa MOXHO NpeacTaBuTb B BuAE LIENen CXembl, NPUBEOEHHON HWXe (BbIXoabl
Q1-Q3 cooTBETCTBYIOT ABYM KOHTaKTaM KneMmHuka nporpammupyemoro pene MNP110-24.8[0.4P).
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PucyHok 11.6
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OnuncaHue paboTbl CxeMbl

Llenb Bxopa 12 (BknroyeHue yctaHOBKM): B criydyae Haxatus kHorku MYCK (SB1) Ha Bxope S (D1)
nosiBnsieTcs normyeckas «1» — Ha Bbeixoge RS-tpurrepa D1 yctaHoBuTcs normdeckas «1». [JaHHbIN curHan
nocTynaeT Aarnblue B 3aBUCMMOCTU OT COCTOSAHMS BKtodaTens SA1T:

+ ecnu koHTakTbl SA1 (PEXXUM — Py4HoW) pasomKHYTbI, nornyeckas «1» npoxoauT Yyepes
anemeHTbl D8, D9 1 nocTtynaeTt Ha Bbixod Q1 (KOHTakTaMu BbIXOQHOTO pene BKUYNTCA
anektpomoTop M1);

+ ecnu koHTakTbl SA1 (PEXXUM — ABTOMaTU4YeCKUI) 3aMKHYThI, flornyeckas «1» npoxoauT TONbKO
yepes anemeHT D3 anga 3anycka pabotbl 6riokos D4, D5.

Lenb Bxoma I3 (oTknioyeHune yctaHOBKM): npu Haxatuu kHomnku CTOIM (SB2) wnn cpabatbiBaHum
natyuka F1 Ha Bxoge R (D1) nosiBngetcsa nornyeckas «1» — Ha Bbixoge RS-tpurrepa (D1) ycraHoButcs
norndeckun «0» (BknodeHue Boixoga Q1 6rnoknpyercs).

Lenb Bxopa 11 (chopMmupoBaHue nHTepBanoB paboThbl afekTpomoTopa): ecnv Tpurrep D1 BktoveH u
KoHTakTbl Bktovatens SA1 (PEXXMM — ABTomaTuyeckum) 3aMKHyThI:

* curHan noruveckon «1» ot SA1 npoxoguT Yepes anemeHT D3 u noctynaet Ha D4 ((opmupoBarens
nmnynbca ¢ 3agepxkon 5 MuH). JaHHbIn nMnynsc, npoxoas vYepes anemeHt UMW (D2), noctynut
Ha Bxog R Tpurrepa D1, n yctaHOBKa OTKMOUYNTCS;

* curHan nornyeckon «1» ¢ Bbixoga D3 noctynaet Ha D5 — reHepaTop MMMyNbCOB C NapaMeTpamMu:
nornyeckas «1» — 15 ¢, nornyeckuin «0» — 10 c. laHHble MMNYNbCEI C BbIXOAA reHepartopa
npoxoaat yepes anemeHT LI (D8) n noctynatoT Ha Bbixod Q1 Ansa ynpasneHus paboTtoin
anekTpomoTtopa M1;

+ Ecnu koHTakTbl BkNtovatens SA1 (PEXKUM — PyyHoWn) pa3omMKHYTbI, TO fiornyeckmi anemeHT D3
3abnoknpoBaH, 1 curHan c Bbixoga Tpurrepa D1 yepes anemeHT D6 cpady nocTynaet Ha Bbixog Q1,
T. €. B J@HHOM pEXUMe COCTOsIHME BbIXOAa TpuUrrepa ynpasnsiet paboTon anekrpomortopa M1.

Llenb Bxoaa 16 (BknioYyeHne 3ByKOBOM CUrHanu3aumm): B criyvyae cpabatbiBaHus gatyvka F1 Ha Bxoge
S (D9) nosiBnsieTcsa nornyeckas «1» — Ha Bbixoge RS-tpurrepa D9 yctaHoBUTCA norudeckas «1», kotopas
BkrntovaeT reHepatop D10 c napameTtpamu: normdeckas «1» — 3 c, normyeckun «0» — 3 c. [daHHble
UMNynbCbl NpoxoasT Yepe3 anemeHT UITA (D12) n noctynatoT Ha Bbixod Q2 gns ynpaeneHust paboTon
3BOHKa HA1.

Llenb Bxoaa |7 (oTknroyeHMe 3BYKOBOW CUrHanusauumu): B cnyvae Haxatusi kHonkn CBPOC (SB3) Ha
Bxoge R (D9) nosiBnsercsa noruveckast «1» — Ha Bbixoge RS-Tpurrepa ycraHoButcs normdeckun «0», n
reHepartop D10 oTkntoyaercs.

Llenb Bxopa 18 (koHTponb paboTbl Nlamnbl U 3BYKOBOM CUrHanmu3auuu): npuv HaxaTom KHOMKe
KOHTPOI1b (SB4) nornyeckas «1» yepes anemeHT UM (D11) noctynaet Ha BknoyeHne Bbixoda Q3 —
namna HL1 BkntounTtes. Ecnn koHTakThl gatumka F1 3aMkHyTbI, To Bbixog Q3 Bkntovaetcs. NMpu HaxaTomn
kHonke KOHTPOIb (SB4) nornyeckas «1» yepes anemeHT UMW (D12) noctynaeT Ha BKMoYeHUe Bbixoda
Q2, n 3BoHOK HA1 BKNtOUNTCS.

Xonct npoekta B OWEN Logic 6yaet nmetsb Bua;
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PucyHok 11.8

11.3 BbiBOA4 3HaYeHUSA NepeMeHHOMN Ha 3KpaH

3apaya - Ha an6ope C NOAKIKYEeHHbIM K HEeMYy Mo MHTepd)e|7|cy CBA3M MOAyno BBOAA Heobxoammo
cuMTaTb 3Ha4YeHus Ha Bxogax 1 un 2 MOAynA U BbIBECTU UX HA avcnnen rlpM6opa.

[nsa pa3paboTku Nporpammel crieqyeT:

1. Cospgatb HoBbIN NpoekT B OWEN Logic.

1. OcrtaBLumecs cBOGOAHbIE ABa BXOAA U OAMH BbIXO[ MOXHO UCMONb30BaTh AN BBEAEHWS
[ONONMHUTENBHBIX PYHKUMIA. Hanpumep, nepekntovaTthb YeTbipe pasHbiX MHTEpBana
ANUTENBHOCTM aBTOMaTUYeCckor paboTbl ANEKTPOMOTOPA Ui U3MEHSATL Apyrve paboune
napameTpbl yCTaHOBKM.

2. TexHonorm4eckuim uukn paboTbl YCTaHOBKM MOXHO cAenaTtb MOSIHOCTbIO aBTOMAaTUYECKUM,
€CIn cxemy AOMOMHUTL NHKPEMEHTHBLIM cHETYNKOM (CT), BbIXOAHBLIM CUrHANIOM KOTOPOro
MOXHO BbIKNtoYaTh Tpurrep D1.

2. TlogkntounTb WabnoH ceTeBOro yCcTponcTBa B NPOeKT. [Ing aToro cnegyer 3anyCTuTb MEHemKep
KOMMOHEHTOB 1 OTCOPTMPOBATb KOMMOHEHTbI NO Kateropun LLlabnoHbI ceTeBbIX yCTPOUCTB. U3
creHepupoBaHHOro cnuncka Bbibpats MB110—8A 1 HaxxaTuem Ha KHOMKy 3arpy3nTb B MPOEKT
ckayatb LabnoH.
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PucyHok 11.9
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© N oo

1.

B okHe HacTpoek npuGopa noaknoYnUTb 3TOT LWABIOH .

Mocne pobasneHns wabnoHa ceTeBoro yCTponcTea B Tabnuue nepemMeHHbIX creayer YTOYHNUTb
UMEHa 1 TUNbl NepPEMEHHbIX, KOTOpPbIe NNaHupyeTcs BbIBOAUTL Ha akpaH (lzm_fl1 n lzm_fl2). 31o
TemnepaTtypbl, U3MEpPEHHbIE MOAYMEM, 1 NepegaBaemble B npubop no npotokony Modbus.
[MepeMeHHble MEIOT TMN C NNaBaloLLen 3ansaToun.
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PucyHok 11.10

MepeinTn B MeHepXxep 3KpaHOB.
[1BOVHbIM Ha)XaTeM MO 3KpaHy OTKPbITb Pe4aKTop 3KPaHOB.
M3 Brubnuotekn komnoHeHTOB fo6aBuTh anemeHT BBoa/BbiBoA (int/float).

OTKpbITb CBOMCTBA 3fIEMEHTA N yKa3aTb TUN NepemMeHHon — BelwecTBeHHbIN. 3aTeM B CTPOKe
MepeMeHHas HaXxaTb Ha KHOMKY «...».
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PucyHok 11.11

B Tabnuue nepemMeHHbIX BbiOpaTh NnepeMmeHHyto Izm1 Ha Bknagke RS-485, Cnot1.

B none 3HakoB B CBOVCTBaxX areMeHTa ykasaTb He06XoaMMoe KONMYecTBO 3HAKOB ANS BbiBOAA
3Ha4veHus BbiIbpaHHoN nepemMeHHon. B none Mocne 3anATon ykasaTb KONMYECTBO APOOHbIX
pa3psigoB. B none inuHa ykasatb o0Liee KonnM4ecTBO 3HaKOB aremeHTa. B none TekcT Ao
HabpaTtb T1 1 noctaBuTb Npoben Ans OTAENEeHNA 3Ha4YeHNs OT TeKcTa

B none Pepgaktupyemo noctasuTb HeT, Tak kak MEHATb M3MEPEHHbIE HA MOZYNe 3Ha4YeHUs
TemnepaTyp Henb3s.
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12. Ha stom HacTpoiika ogHoro anemeHTa Beoa/BbiBop (int/float) saBeplieHa. [1na ynpoweHus
AanbHenwen paboTel crieqyeT CKONMPoBaTh ANIEMEHT CO BCEMU HACTPOWKAMM, HaXKaB Ha HEro
MKM 1 BbIOpaB B KOHTEKCTHOM MeH0 KonupoBaTb (1nv criedyeT BOCMNONb30BaTbCA COMETAHMEM
knasuw Ctrl + C).

8 OWEN Logic - m] X
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MakcimansHan anvHa anemenTa

#6:0% | Mepew:0% [Pcrnavinaz | naviin | 03v:8% | i Npvop re nomcnosen | 4.COMS

PucyHok 11.12

13. BcTaBuTb CKOMMPOBaHHbLIV 3IEMEHT NOBEPX CyLlecTBytoLLero, Haxas KM Ha skpaH 1 BbiOpaB B
KOHTEKCTHOM MeHio BetaBuTb (Mnn Bocnonb3osaTtbcsa codeTaHnem knasuw Ctrl + V).

14. Ha BCTaBnNeHHOM 3nieMeHTe U3MEHUTb NepemeHHyto Ha lzm_fl2 1 3ameHnTL TEKCTOBLIN BNOK Ha
T2. Mporpamma roToBa Kk 3arpy3ke B npubop.

11.4 3apaHne ycTaBOK TaMepoOB C 3KpaHa

3apgavya — Heobxogmmo ynpaenaTe 3agepxkammu Ob Blink (reHepaTop NpAMOYronbHbIX MMNYNbCOB) n TP
(MMNynNbC BKMIOYEHWUs1 3aaHHOM LNMTENbHOCTM) C Aaucnnes npubopa. MNpegycmMoTpeTb BO3MOXHOCTb
npeobpasoBaHusl 3adepXeK B MWINUCEKYHAbI, CEKyHAbl WNM 4Yacbl. [dononHuTenbHo Heobxogumo
oTobpaxaTb 3agaHHyto yctaBky b Ha gucnnee npubopa.

[nsa peanusauuu 3agayn obin Beiopan MP200.

XoncTt NpoeKTa C 3nieMeHTaMn npnBeaeH Ha NnnrcTpaunn H1xe.
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11 i i T BUNKT | : : T Q1

— RTRIG1 LI Q
1 Ql-. 0c| Th
| K . oc|T1 . . . I

12 Q2
I RTRIG2 L TON1 T_

. ) sckron ) ) ) .

13 |~ : ~ Q3
S LONUTeNbHOCTb OTKI. COCTORHNS BMC S
— t_off_blink »%— | Write to FB -

14 - — | TOFLOAT — — Q4

x DIV |-« —w— 1_off_blink_s_f1|
— - DIV |« t_off_blink_s 1000 || S—
HJ'IMTEIII:IHOCTB OTKIN. COCTOAHWA B C.
15 |- [INWTEeNLHOCTL BKN. COCTOSHMA B MC ~ Q5
1_on_blink | »—{ Write to FB ‘
— ) ) [ TOFLOAT || oI ) I—
—_— < _on_piink_s_f|
16 [ . o< t on_blink s 1000 - — Q6
HJ'IMTEIII:HOCT_I: BKIl. COCTOAHMA B C.

— BPEMH 3afepXKH BKMNKYEHWA B MC ——
17 L R S a7
- [ >t [wicwrs ‘ L

‘ «| TOFLOAT |
SR o .
] 000 | 2l 1000 — )

18 | (1000} 1 a8

Bpen 3afepXKW BKNHYeHWA B C.
Al = ~ F1

PucyHok 11.13 — Cxema anropuTtma

@b Blink (reHepaTop nNpsAMOYrorbHbIX MMMYNbLCOB) U TP (MMNynbC BKNOYEHUS 3agaHHOW ANUTENbHOCTY)
NPUHMMALOT B Ka4eCTBE YCTaBOK YMCna B LLEeNoYncneHHoM doopmaTte ¢ AUCKPETHOCTLIO 1 MC.

YTo06bI nepecynTaTb yCTaBku Noa HY>XHble eANHNULbI BpEMEHU crnenyer:

* [na OTOOpaXKeHMs 3HaYeHUIN B CeKyHOax, CneqyeT pa3fenntb BBegeHHoe 3HaveHne Ha 1000;
* Anga oTobpaxeHus yCTaBOK B MUHYTax CreayeT pasfaenvTb BBeAeHHOe 3HadYeHne Ha (60 - 1000);
* [Ang oTobpaxeHus yCTaBOK B Yacax. criefyer pa3genvTb BBeaeHHoe 3HadyeHue Ha (60 - 60 - 1000).

BN pmioen o cosronin s =
‘IKpaLI AR PERAKTHPOBZHAR SHaYSHUI YCTABOK
I (o> | (erere) - N
t_off 00000 wMc () ‘ o] ] < Ha oM xpae GrOGEKGIOTOR YoTaB 8 CeXYWARX, SO KD  cat Gopiar
|BnuTensHOCTE OTKN. COCTORHMA B C.
i _®m '00000 Mc@, — § o BL I NK TON
L ! ) 00 c| [0o¥ ¢ 000 of—
(O}
e .mlv oy
t _on 00000 wmc ) [ X* <“‘ M 1%J|Lg+ 0 , 0| [+ 0 , 0 “00 0
v eSO S i T
7 - ar
1 (oo > « (Wtore) ‘ 7]
N T
o Tonton s 000 PV Lontons 0
| el T 5

PucyHok 11.14

Ecnn HeoGxoanmo BbIBOAWUTL 3HAYEHME YCTaBKW C AECATUYHBIMU 3HaKamu, crieqyeT nepeBecTn YMcno B
TWN C NNaBatoLLen 3ansaTon U NoAENUTb Ha COOTBETCTBYHOLLNIA KO3 DULNEHT.

Mpumep
Onsa nepesoga 2500 munnucekyHa B cekyHabl cnegyet: 2500 mc + 1000 = 2,5 c.

11.5 NoakntoyeHue NMP200 k OwenCloud 4yepe3s wnto3 NMM210 no
npotokony Modbus RTU

Byaem cuutatb, uto NM210 yxxe noakntodeH k NMP200 n HacTpoeH anst paboThbl.
[nsa nogknioyeHusa cneayert:

1. Cosgatb npoekt anga NMP200 8 OWEN Logic.
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B okHe HacTpoek nprbopa 5 3aaaTe napaMeTphbl, Kak Ha UIIOCTpaLmMmn HUXe.

Hactpoiika npubopa — O X
—}- MpuGop Momyaynnexckbiid MHTepdeic nepegayn garHbx. Jnuda nusmm go 1200 m (Bes noeTopuTENEH), MOXHD
Srpan NOAKNKMHTE A0 16 yCTPOIRCTE.
UYackl
—1-Whrepaeiicsl % COenaTh No yMOmYaHwo E'.I, 33BOACKKE HACTPONKK
mi R—
Moy nn pacLIMpeHna Homep cnota: 1 -
—}- Bxons Pexum:  Slave -
"
[+}- AHanorosbie MpoTokon: -
[#}- OduckpeTHuie
- Auckper Cropocte: | 115200 -
—I- Brixoas!
[} Ouckpertne Hemocm: | Het hd
Yucno eron-Gur: 1 -
BuTel paHmen: 8 -
10
KarareHTapwi:
MpouwTaTe 33KPEITE
PucyHok 11.15

B HaCTpOVIKaX CInoTa yKasaTtb agpec 1 1 po6aBuTbL CeTEBLIE nepemMeHHble, Kak Ha unncTtpaunm
HWXe.

Hacrpoiika npuBopa — O e
T HDHZOD Wrn: Cam Aapec: 16
L= ["] Crapwwm pervcTpoM Bncpen Crapwwm Galitom enepen
Yachl Tt 5 1 A 3

—1- WHrepepeiicn

—|- RS485, Cnot 1, Slave TR

Cam, 16

Momynu pacwmpenna
— Bxons + lﬁ X Wran: whfar

[+}- Asancrossie WMA nepeMerHon Tun Anpec perucTpa Tun | Llenowicnertos -

[#}- [nckpeThbie rVar C nnasamwed sanAToil 513
= Boccoms whiar Llenoumucnextos 512 PermcTp: 512

[+}- OuckpeThbe KommerTapuii:

1 ]
MpoukTate JEKpLITE
PucyHok 11.16

Cnedyem obpamumb éHUMaHue, YTO NepeMeHHas ¢ nnasatoLei 3ansaTton (rVar) 3aaHnvaet ABa
peructpa B namatu npubopa (B AaHHOM criyqae — 513 n 514).
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5. Cospgatb 3KkpaH B MeHegkepe akpaHoB 2.8 n 4obaBnTb Ha Hero aneMeHTsl BBog-Bbixopg Int n
Beopa-BbiBoA Float. [puBA3aTth kK HUM nepemeHHble wVar v rVar. B HacTponkax anemMeHToB angd
napameTtpa PegakTupyemo crieqyet noctaBuTb 3HaveHune [a, 4ToObl MMETb BO3MOXHOCTb

n3MeHsATb ux ¢ aucnnes NMNP200.

| n t o0 0 0O 0 o

PucyHok 11.17

CeoicTea Beog fepisoa (int/float)1 o ™| x

T2151 |
Mepemerran wVar [512] ~
Tun nepemeHHoit Llenssi
3rakos 4
Mocne sanAToil 0
Texct no
TexcT nocne
Penakmpyemo Oa v
Flemen e
Mepemennan

Mepemenran ana oTolpaxeHna

3arpyantb npoekT B [MP200 (Mpubop — 3arpy3uTb nporpammy B npuoop).

3aiiTi Ha maeHyto cTpaHuuy ceperca OwenCloud. Ecnu ellie He 3aperncTpmpoBaHbl B cepBuce

— HeobxoaMMo NPONTY NpoLeaypy PerMcTpaumm.

8. [MepeliTn Ha BkNaaky AAMUHUCTPUpPOBaHUE, OTKPbITb BKaaky MpuGopbl 1 HaxaTb KHOMKY

== lo6aeuTE Npubop

[Ho6aButb npnbop (

9. YkasaTb criegytoLine HacTPONKH:

* WpeHTndmkartop — Beectn IMEI ceTeBoro wwnto3a (ykasaH Ha Kopnyce LWwo3a);
* Twn npubopa — BeiGpaTh TMN NMpoussonbHoe yctponcTBo Modbus;

+ Appec B ceTu — ykasaTb agpec 1;
» HasBaHue npu6opa — BBECTV Ha3BaHue Npudopa;

* YacoBou nosic — ykasaTb YaCOBOM MOSIC, B KOTOPOM HaxoauTcs npubop.

AobaeneHwve npubopa

NaeHTUduKaTop* Beeaute IMEI ceTeBOro wnws3a

Tun npubopa* ‘ MpowssonbHoe ycrpoicteo Modbus ¥

Agpec B ceTn® ‘

3aBocKoil HOMep anoe. He Gonee

HassBaHnwue npubopa* ‘ MP200

YacoBoid noac* ‘ GMT+3:00

Bpems Ha cTpaHuUe npwbopa BygeT cMelaTbcs B
33BMCMMOCTI OT YaCoBOro NoACa.

PucyHok 11.18

10. Haxatb kHoNKy [lo6aBUTb.
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11 MNpumepbl NpoekToB

11. HaxaTtb Ha Ha3BaHWe npubopa, YTOOLI NEPENTN K Er0 HACTPOWKE:

P8 Nonb3oBaten  Mpodvab KOMNaHWK

Q

KaTeropuu... = l06aBKTE NpUEOP

HasBaHue Npuéop WaeHTUdMKaTop O6HOBNEHO
©® K Cloud MK 4yepes Modbus TCP BA77:00:FFE1:63 TONBLKO YTO o
nP200 Mpow3sonsHoe yorpoircTeo Modbus 11122333 i
PucyHok 11.19

12. Ha Bknagke O6wee/O6LwWwme HaCTPONKM yKkasaTb CKOPOCTb onpoca u HacTponkn COM-nopTa
npubopa B cooTBeTCcTBUM C HacTponkamn B OWEN Logic. HaxaTtb kHonky CoxpaHUTb 415
NPUMEHEHMs1 HOBLIX HAacTpoekK. B crniyyae HEOGXOAMMOCTM MOXHO U3MEHUTb 1 ApYyrMe HacTPOKn

(Hanpumep, nepuog onpoca).

ﬁ Cobemia  MapameTpo

OBLLME HACTPOMKK HacTpolkn pacnonoxeHns Ha KapTe

TeKyLUMA asHTHGUKATOR
Twun npuGopa

HoBbIA MasHTWGUKATOR
3aBofcKol HOMER
HassaHwne npuGopa*

YacoBoi noac*

Bpema xpaHeEHWA apxuBa*™

"OnepaTMBHLIA" Nepyog onpoca®
" KoH$MrypaLMoHHBIA" nepuo onpoca®
"¥NpaBnALMAT neprog onpoca*

Cropocts COM-nopTa*

HacTpoiika COM-nopTa*
Appec B ceTH*

TaiiMayT Mex Iy cMMBOnamMi*
TalimayT Beero cooBLeHMA*

MpoToxkon Modbus*

TrEE

11122333

MNpowssaneHoe yorpoicrso Modbus

MP200
GMT+3:00 v
BpewmA Ha cTpaHMLE NpuBopa BYAEeT CMELLATHCR B 38BUCMMOCTM OT Y3C0Baro NoRCa.
an AHei
15 1= 4
WHTepsan onpoca ONepaTHEHBIX NapaMEeTROE

15 1= 4

HHTepsan onpoca KoHUMypauMoHHbBIX NapaMETPOE

15 1= 4

WIHTEpBan onpoca yNpaenRemMbl NapaMeETpoE

115200 ¥

AnnapatHoe RTS/CTS cornacosanmne
Mnonb306aTh annapatHoe RTS/CTS cornacoBaHWe MpW o6MeHe yepes R5-232.

8N1 v
1

100 MC
100 MC
RTU v

PBBPELLIﬂTb MAKETHOE YTEHMWE
Cucrema GyaeT rpynnMposaTs 3anpockl K cocegHuM Modbus-peructpam

CopaHUTL

PucyHok 11.20
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13. Ha Bknagke MNapameTpbi/HacTporku napameTpoB Modbus fo6GaBuTe napameTpbl Bpy4YHY!HO.
Cnepyet o6paTuTbh BHUMaHMe, YTO agpeca perMcTpoB YKasbiBalOTCA B LUECTHAALATEPUYHOM
cUcTeMe — NO3TOMY UCMOMNb3yeMble 3HAYEHNS OTNMYalOTCH OT Tex, KoTopble npuseaeHsbl B OWEN
Logic — 512 (DEC) = 200 (HEX).

YnpaeneHwe npubopom: MP200 n
O6bwpre  Cobbitus  JREGIEy ]
Hactpoiika napametpos Modbus
Ao6asnTs == YAanuTL Bce napameTpsl MmnopTMpoBaTh... »

Koa DYHKUMA DYHKLUMA Appec Popmat NMopsiAoK xpaHeHUss OTo6pakaemas ejuHULLA

napameTpa UTeHus 3anucK peructpa XpaHeHUs 6aiT W3MepeHus HasBaHue

rvar 03 16 201 float Mnagwwid 6aiAT czaan none: 3 undp nocne ToHKKM, 6e3 FLOAT ¢ i
eauHIL

wvar 03 06 200 uint16 MnaaLmi 6aiT c3agn none: 3 uidp nocne ToukK, 6e3 NT & i
eAuHuL

PucyHok 11.21

14. TlepelTn K NPOCMOTPY 3HAYEHUI NapamMeTpoB nNpudopa. N3MeHUTb 3HaYEeHNsI NEPEMEHHbIX C
ancnned NP200 n HabntogaTe cooTBeTCTBYOWME N3MeHeHns B OwenCloud.

15. B cny4yae Heo6XoguUMOCTUN U3MEHEHUSI 3HAYEHUIA CrieyeT NepenTn Ha BKNaaky 3anucb
napamMmeTpoB.

MP200-24.4.2.0 0BHOBMEHO &

TONBKO YTO
[NELEINSRE  Tabnwubl  Tpadgwkw  flor akTyMBHbIX COObITMA  3anvucb NapaMeTpos

Kop napameTpa NapameTp 3HaueHHe

500

<
o
a
o
a
w

wVar wVar 9.000

PucyHok 11.22

11.6 MNMpsamoe noaknroyveHue NMP103 k OwenCloud

[nsa npubopos Ha HOBoW nnaTtchopme JOCTynHO npamoe nogkniodeHne k OwenCloud.

Onsa npamoro nogkntoyeHns npubopoB Ha HoBon nnatgopme k OwenCloud MOXHO BOCMONb30BaTHCS
OOHWUM M3 ABYX ONUCAHHbLIX HUXe cnocoboB.

Cnocob6 1. [lo6aBneHue npubopa B OwenCloud kak «Mx210 yepe3 Modbus»
[aHHbI npumep nogpasymeBaet, 4To MP103 HacTpoeH Ans paboTbl M NOOKIIOYEH K CETU.
Ona nogknioveHus NP103 k OwenCloud cnenyer:

1. MNogkntounTb MP103 Kk MK 1 co3gatb NPOEKT.

2. YcrtaHoBuUTb Napornb 4.6 Ans goctyna K npubopy.
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3. B okHe HacTpoek npubopa 5 paspewmntb goctyn k OwenCloud.

HacTpoiika npubopa - m] >

=} Mpwop
[+}- [ckpeTHbIE Bxomb!
(+} BLICTpLIE AMCKPETHBIE BXOOL!

Hrag 3HaueHwe MepemenHan
Moaxniouerme k OwenCloud Brn. < He BbifipaHa >
Cratye nogknioverma k OwenCloud < He BeifpaHa >
HuckpeThtie seixonsl Ynpasnerme ot OwenCloud < He BbifipaHa >
(+}- Ouckpethbie WWM-esxons

Wrmmkauma
[} [IMCKPETHO-BHENOMOBLIE BXOML!
—1-Medbus Slave
lNpaea ynanéxkoro poctyna us OwenCloud
OwenCloud
Hactpoikw nopra RS-485
Lpuwe
Barapen
—}- CeTeBtie HACTPOMRKK

Hactporiku Ethernet

‘Hactpoikm nopkniouenna k OwenCloud
Craryc npuopa Moaxmouerime k OwenCloud

MNapons Modbus peruetp: 35
Yach

Momynu paciumpetua

JaKpeiTE

PucyHok 11.23

4. PaspewunTb yaaneHHbin goctyn k permctpam Modbus.

HacTpoiika npubopa - m] >
AnanoroBwiil pexoim * Wrma 3HaueHve MepemenHan
LuckpeTHbii pesxim PaspelueHme KOHPUIYPUPOBEHUA Paspeweto < He BoifipaHa >
—}-Bxon 5 YnpasneHue W 3annce SHaYEHWA Paszpeweno < He BeifpaHa >
Ananoroeeii pexim HocTyn k pernctpam Modbus - < He BbifipaHa >
LncKpeTHEIR pesiam
—t-Bxon 6

AnanoroBwiil pexoim
LncKpeTHEIR pesiam
Wsmepentibie sHaueHnA
—1-Medbus Slave
MNpaea yaanénnoro acctyna us OwenCloud
OwenCloud
Hactpoiikw nopra RS-485
Lpuwe
Eatapen
—}- CeTeBtie HACTpOMRKK
Hactpoiku Ethernet LocTtyn k permcipam Modbus
Hactpoikn nookniouenua k OwenCloud Modbus perucTp: 703
Craryc npwbopa
MNapone
Yach

JaKpeITe
Mogynu paclumpetia -

PucyHok 11.24

Cospatb ceTeBble MEPEMEHHBIE U 3aNPOrpaMMMpoBaTh FNOrMKY UX U3MEHEHUS.
3arpy3utb nporpammy B [N1P103 (Mpubop — 3arpy3ntb nporpammy B npuéop).

3anTtu Ha rmasHyto cTpaHuuy cepsrca OwenCloud. Ecnu ewe He 3apernctTpupoBaHbl B cepBuUCe —
HeobXoAMMO NPONTY NPOLIEAYPY perncTpauum.

8. [lepentn Ha Bknagky AGMUHUCTPUPOBaHUeE, OTKPbITb BkNaaky Mpubopbl 1 HaxaTb KHOMKY

0baBMTEL Nprbo
Hdo6aBuTtb npnbop ( +A - -
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9.

10.
1.
12.
13.

14.
15.

[

YkaszaTb cneaytoLime HacTPOMKU:

UpeHntudmkarop — seectun IMEI ceTeBoro wnto3a (ykasaH Ha koprnyce Luni3a);
Tun npnbopa — BbiOpaTh TN NMpounsBonbHoe ycTponcTtBo Modbus;

Appec B ceTn — ykasaTb agpec 1;

Ha3BaHue npunbopa — BBECTU Ha3BaHWe Npubopa;

YacoBoW nosic — ykasaTb YaCcOBOW MOsiC, B KOTOPOM HaxoauTcst npnbop.

[lobaBneHne npnbopa

Tyun npnbopa* ‘ MNpoW3BonNLHLIA Npreop 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

KaTeropuw v

YacoBoiA noac* GMT=0:00 &

Bpema Ha CTpaHwLe npubopa 6yAeT CMelaThCa B
3aBMCYMOCTW OT YacOBOTO NOACA.

OTMEeHUTL No6aBuTb

HaxaTtb kHonky [lo6aBuTb. OTKpoeTcs nHTepdeinc obLmx HacTpoek npubopa.

PucyHok 11.25

Beectn naponk n Heobxoanmble HacTpowkn onpoca OwenCloud.
HaxaTtb kHonky CoXpaHUTbAS NPUMEHEHNSI HOBLIX HACTPOEK.

Ha Bknagke MapameTtpbi/HacTponku napameTpoB 406aBUTb MapaMeTpbl BPYUHYHO B
cooTBeTCTBUM C 3agaHHbiMK B [1P103 ceTeBbiMU NepeMeHHbIMU. CneayeT o6paTUTb BHUMaHMe,
YTO agpeca PervcTpoB yKasblBalOTCA B LUECTHaAUATEPUYHON CUCTEME — MOITOMY UCMOSNb3yeMble
3Ha4YeHuWs OTMYaTCH oT Tex, koTopble NpuBeaeHsl B OWEN Logic — 512 (DEC) = 200 (HEX).

3anyctutb B paboty NP103.

lMepenTn K 3BMEHEHUIO 3HAaYEHUIN ceTeBLIX NepeMeHHbIX MP103 n HabnoaaTtb
cooTBeTcTByOLWME nameHeHns B OwenCloud.

NMPUMEYAHUE
MapameTpbl MOXXHO He fO06aBMNATbL BPYUHYHO, @ IKCNOPTUPOBaTh dpann *.json

[nsa akcnopTa koHdwmrypaumm napametpos Modbus npubopa cnegyer:

1.

CospaTtb NPOEKT C HaCTPOIZKaMVI B pexnme Slave u ceteBbIMU nepemMeHHbIMU.
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o M 0N

6.
7.

BbibpaTtb B rmaBHom MeHto PacwumpeHns — 3kcnopt yctponcTBa B OwenCloud.
B oTkpbiBLLIEMCA MEHIO BbIOpaTh pacnonoxeHue n 3agate umsa carnna B dopmare *.json.
Ho6aeuTb npnbop B OwenCloud, kak onMcaHo BhbiLUe.

Ha sTane HacTponku napameTpoB HaxxaTb Ha BbiNagatoLwmin cnicke MMnopTupoBaTth U BbibpaTh
BapuaHT 3arpy3uTb u3 JSON.

B oTkpbIBLLEMCS MEHIO BbIOpaTh paHee co3naHHbIi hain B doopmate *.json.

HaxaTb kHonKy 3arpy3uTb napamMeTpbl.

Cnocob6 2. [lo6aBneHue npubopa B OwenCloud kak «ABToonpegensiemble
npubopbl OBEH»

OaHHbI npumep nogpasdymeBaert, YTo MP103 HacTpoeH Ans paboTbl M NOOKIIOYEH K CETU.

Ona nogknioveHus NP103 k OwenCloud cnepyer:

1.
2.

3.

BbInonHuTb nyHKThI 1-8 cnocoba 1.

YkasaTb crnefytoLme HacTpOVKK:

UpeHTudukaTop — BBECTU 3aBOACKOM HOMEP Nprbopa;

Tun npnbopa — BbIbpaTh TN ABTOONpeaenembie npubopbl OBEH,;
Apnpec B ceTn — ykasatb agpec 1;

HasBaHue npubopa — BBECTU Ha3BaHWe NpMdopa;

YacoBomu nosic — ykasaTb YaCcOBOW NOsIC, B KOTOPOM HaxoauTcs npmbop.

[lobaBneHne npnbopa

Twun npunbopa* ‘ Npown3sonkbHeIA Npreop 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

Haxatb kHonky [lo6aBuTb. OTKpoeTcsa nHTepdeic obwmx HacTpoek npmubopa.

PucyHok 11.26
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BeecTn naponb 1 Heobxoanmble HacTporiku onpoca OwenCloud.

HaxaTb kHonky CoxpaHuTbAS MPMMEHEHUS HOBbIX HAacTpoek. B crniyyae Heo6XxoanMoCcTu MOXKHO

M3MEHWUTb 1 OpPYrie HAcTPOMKK (Hanpumep, nepuoa onpoca).

3anyctutb B paboty NP103.

MepenTun K n3MeHeH1Io 3Ha4YeHU ceTeBbIX NnepeMeHHbIX [MP103 n HabnoaaTb COOTBETCTBYOLLME

nameHeHns B OwenCloud.
m NMPUMEYAHUE

Cratyc nogknioyeHusa kK OwenCloud

3HadeHne napameTpa Ctatyc nogkntoyeHus kK OwenCloud moxHO cuntate no Modbus nnu npusasaTtb

B aTom cnoco6Ge BbIBOAATCSA He TONbKO ceTeBble NepeMeHHble, HO U Bce AepeBo
napameTpoB npubopa
MapameTpbl He GyAyT AOCTYNHbI ANA peAakTUpoBaHusA. B cnyyae nameHeHus nporpammbli
nonb3oBaTtensA (4o6aBneHne HOBbIX CETEBbIX NepPeMeHHbIX, U3BMEHEeHUs1 UX Ha3BaHUA U T4.),
AN KOPPEKTHOro oToGpaXkeHUs akTyarnbHbIX NapaMeTpPoB HeobxoaMMo yaanuTb Npuéop us
OwenCloud 1 go6aBuTb ero kak «ABToonpegensiembie npubopsl OBEH» 3aHoBO.

nepemMeHHyr Nnonb30BaTENbCKON nporpamMmmeil. OnucaHune napameTpa npmBeaeHo B Tabnuue Hmxe.

Tabnuua 11.1 — Bo3amoxHble cocTosiHUA napameTpa «Ctatyc nogkntovyeHmnsa kK OwenCloud»

CocTosiHue 3HayeHue OnucaHue
HeT coeanHeHus 0 BoikntoueH obmeH ¢ OwenCloud
WapeHTndukaums 1 YctaHasnuBaeTcsa noagkntodeHne kK OwenCloud
Pabota 2 OwenCloud ynpaBnsieT npubopom, oLLIMGOK HET
Owmnbka cetu 3 Mpubop He MOXET ycTaHOBUTL coeanHeHne ¢ cepeepoM OwenCloud
Het napons 4 He ycTaHoBneH naponb Ha npubop

11.7 YnakoBKa/pacnakoBka 6uTt/uenbix yncen

3apaya — HeobXxoOMMO CUMTbIBAaTb COCTOSIHME BXOZOB Npubopa M BbIBOAUTb Ha 3KpaH COCTOsIHME

Bbl6paHHOrO BXoaa.

Ha UNNCcTpaunn Humxe npuBegeH XOJNCT MNpoekta C WUCNofb3oBaHMEM MAKpPOCOB W3 MeHemKepa

KomrnoHeHToB 3.10 1 HAaCTPOWKM CBOMCTB 3fIEMEHTOB BbiBOAA Ha 3KPaH.

: o]
— BM_in1 | In_to_Var1
12 »—{ bm bm| s« | Macka 3Haqune—.—-~_<j
(N [I] x| Shift n_in »»—| Homep Bxoaa
13 . DI_1 MHBepTHpoBaTh
DI_2 -
DI_3 EBXUUD}»BbII{ﬂ%
14 DI_4 :
DI_5
DI_6
15 Dl 7 Cooficrea Boca/ewmon (ntfoat)1 CeoiicTea Beoa /eoisoa (Boolean)1
= ==l v=la
Dl 8 R —— =] Zl|
= Karrrpons fa o
I 6 - Max :wf);\l Ii—.»hi's': ::oopnmaru 5
[ 0
v Koopmmand LB 0
:f 0 v [NapameTtpoi
= ! | Mepererian  JEB]
Texer "True" Bxkn
17
Tewect "False” Boacn
E— Teker ao
TekeT nocne
| 8 Pepak pyemo Het
Onuna 5

PucyHok 11.27
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11 MpumMepbl NPOEKTOB

11.8 O6paboTKka GUTOBLIX NEPEMEHHbIX C MOMOLLLI MAaCKU

3apaya — MO curHany BbIXOAbl BKMOYAKTCA WM BblkNoYaloTcs. Ecnu peanvsyetca OoONONHUTENbHOE
ycnosue — cpabartbiBaeT Bxog 1, TO Bbixoabl 2, 4, 6 1 8 AOMKHbI MPUHUMATb UHBEPTUPOBAHHOE COCTOSAHME
OTHOCUTENBHO TEKYLLETO.

[na 3agaHnsa coCTOAHMIA BbIXOAOB criedyeT UCMonb30BaTb MaKpOChl M3 MeHedkepa KOMMNOHeHToB 3.10 —
BOOL_INT nINT_BOOL.

JononHuTensHoe ycnoBue AaHHOIO nNpuMepa MOXHO peanu3oBaTbh C NMOMOLLBI MOBUTHOrO UCKMOYEHUS
XOR. B kayecTBe Mackum MOXHO BOCMOb30BaTbCs LENOYUCIieHHOM KoHcTanTon — 170 (10101010 B
OBOVYHOM BUAE).

XoncTt NpoeKTa B peXXmme cumynaumm npuBeneH Hmxe.

11 |1 Q1
1 [ INT_BOOL1
BOOL_INT1 0
) ot B o SEL |170.1701N (01-16) OUTOA |~ 11 g2
bit1 —04 =
[ 170 outoe| ]
[mz 0— 04 INO2 L OR ouTo3?
170 -~ ()
bit3 >0—0-INO3 170 170170 a3
{ . . outos|"
[ pta >0—o-{INod oumn“—L
1
[bms 0—0INO5 1 Q4
. . - . . . ouUTD6 . i
[ b6 >0—0-INOG ourorl®
0
bit7  »0—0INO7 5
[ outos|" Q
[ bie >0—o-{IN0B
ouTog
—{Inog
ouT10
{10
ouT1
| INT1
ouT12
{12
ouT13
{13
ouT14
—{IN1a
OUT15|
N1
OUT16|
—{IN16
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12 Asbik nporpammupoBanmsa ST

12 fAsbik nporpammupoBaHua ST

+ O6wue cBegeHus 12.1
e Twvnbl AaHHbIX 12.2
* KoHcTpykumm a3bika 12.3

12.1 O6Gwime cBepgeHUdA

ST (Structured Text) — 37O TEKCTOBbIA A3bIK BbLICOKOrO YPOBHSI OOLLEro HaszHa4yeHus, Mo CUHTAKCUCY
CX0XWui ¢ s3blkoM Pascal. MoxeT ucnonb3oBaTbCA B porpaMmmax, B Terne yHKUMM unu yHKLMOHaNLHOro
bnoka, a Takke ANg onucaHnsa 4ENCTBUSA U nepexoaa BHyTpu anemeHToB SFC.

CornacHo IEC 61131-3 «krtoveBble crioBa [OOSMKHbI ObiTb BBEAEHbl B CUMMBOSIaxX BEPXHEro perncrpa.
Mpobenbl  MeTkn Tabynaunn He BAMSIIOT HA8 CUHTaKCUC, OHU MOTYT MCMONb30BaTbCA Be3de.

CT1pykTypa BblpaxeHusi; [variable] := [value];

BblpaxeHus cocToAT M3 onepaHAoB U onepatopoB. OnepaHOoM MOXeT ObiTb nuTepan, nepemeHHas,
CTPYKTYPMPOBaHHasA nepemMeHHasi, KOMNOHEHT CTPYKTYpPUPOBAHHOW NepeMeHHOoW, obpalleHne K pyHKuun
unu NpsMon agpec.

12.2 Tunbl AaHHbIX
CornacHo ctaHgapty IEC 61131-3, a3blk ST nogaepxunBaeT BeCb HeOBX0ANMbIN HABOP TUNOB AaHHbIX.

Tun [JaHHbIX NepeMeHHOW onpeaenseT pof MHdopMauun, Auvana3oH npeacTaBneHun U MHOXECTBO
OOMNYCTUMBIX onepauui.

NMPUMEYAHUE
EI JTioByto nepemMeHHy0 MOXHO UCNOSb30BaTh TONBKO Nocne e€ obbasneHus. Npuceaneatb 3Ha4YeHUSA
OO HOW NepeMeHHOW APYron MOXHO, TOMNbKO €CN OHM OOHOro TMna. B npoTMBHOM cnyyae
ncnornb3yTcsa npeobpasoBaTeny TUMoB.

@ NPEOYNPEXOEHUE

MpeobpasoBaHne GonbLLXX TUMOB B 6oree MenK1Me MOXeT NPUBECTU K NoTepe MHAOpMaLIK.

Tunbl AaHHbIX, NogaepkaHHble B Owen Logic, nepeyncneHbl B Tabnuue HUxXe:

HassaHue Tun Bo3aMoXxHble 3HaYeHus Pa3wmep B 6anTax
BOOL Jlornyeckuin FALSE, TRUE 1 6ut
UDINT LlenouncnexHbin | 0...4294967295 4 barTa
REAL BetuecTeploOkeH- | _1,2x10%...3,4x10% 4 Gaiira

12.3 KoHCTpyKUMU A3bIKa

K KoHCTpyKumsaM A3bika ST oTHocsTCS:

apudmeTmnyeckme onepaumm 12.3.1;
norudeckue (nobutosbie) onepaumm 12.3.2;
onepaunn cpaBHeHns 12.3.3;

onepauuns npuceoeHus 12.3.4;
koHcTpykums IF — ELSIF — ELSE 12.3.5;
koHcTpykuma CASE 12.3.6;

umkn FOR 12.3.7;

umkn WHILE 12.3.7;

umkn REPAET — UNTIL 12.3.9.

NMPUMEYAHUE
Mpu 3anncy apudPMETUHECKNX BbIPaXKEHWI JOMYCTUMO MCMOMb30BaHMe CKOBOK AN yka3aHus
nopsiaka BbIYUCIIEHNI.

NMPUMEYAHUE
Mpw 3anncy BbipaXkeHWUii 4ONYCTUMO UCMONb30BaTh NepeMeHHbIe (NToKasibHble U rnoGarnbHble) 1
KOHCTaHTBI.

192



12 Asbik nporpammupoBanns ST

12.3.1 ApudpmeTnyeckme onepaumm

NMPUMEYAHUE

[i]

Yewm Bbile npuopuTeT onepaunn, TeM paHblLLe OHa BbIMOJTHAETCA.

CumBon Onepauus MpuoputeTt
+ CroXeHune 1
- BblYMTaHME
* YMHOXeHne
/ aeneHve 2
mod OCTaTOK OT LeNO4YMCIEHHOro
neneHus

12.3.2 Jlornyeckue onepauumn

O603Ha4eHune Onepauus
OR Jlornyeckoe (nobutoBoe) crioxeHve
AND Jlornyeckoe (NobuToBOE) YyMHOXEHNE
XOR Jlornyeckoe (nobutosoe) «uckntovatowee NIN»
NOT Jlornyeckoe (nobntoBoe) oTpuuaHme

12.3.3 Onepauumu cpaBHEeHUA

CumBon Onepauus
= CpaBHeHue Ha paBeHCTBO
<> CpaBHeHne Ha HepaBEHCTBO
> BonbLue
>= BonbLue nnm paBHo
< MeHbLue
<= MeHbLue unu paBHO

12.3.4 MNpuceoeHue

[nsa 0603HavYeHnss NPMCBOEHUSA UCMOMb3YETCA MapHbIN 3HaK «:=». B npaBoi 1 NeBon 4acTu BblpaKeHus
OOMKHbI ObITb onepaHAbl OAHOrO Tuna (aBTOMATUYECKOro NPUBEOEHUS TUMOB He MnpegycMmoTpeHo). B
NEeBOV YacTW BbIPaXeEHUS (NPMHUMMAIOLLAs CTOPOHA) MOXET ObiTb MCMONb30BaHa TOMBbKO MEpeMeHHas!.
lMpaBasi YaCcTb MOXET coaepKaTb BbIPaXXEHMNE UM KOHCTaHTY.

12.3.5 KoHcTpykuums IF — ELSIF — ELSE

NMPUMEYAHUE
|I| [N onncaHnsa HEKOTOPbIX KOHCTPYKLIMIA A3bIKa MCNONb30BaHbI (hUrypHbIe U KBaApaTHbIE CKOOKM:

* BblpaXeHune B (bMprHbIX CKOOKax MOXET MCMOoNb30BaTbCS HOMb MK Bonblue pa3 nogpAaa;
* BblpaxeHune B KBagpaTHbIX ckobKkax He 00s13aTeNnbHO K UCMOSb30BaHMI.

KoHcTtpykums IF-ELSIF-ELSE nimeet cnegytowmi popmar:

if <boolean expression> then <statement list>;
[elsif <boolean expression> then <statement list>];
[else <statement list>];
end_if;
PucyHok 12.1
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12 Asbik nporpammupoBanmsa ST

Cxema* | PepgakTop dyHxkumm "function1”

1 function functionl: udint; //umMA QyHKUMM M THN AEHHBIX BbIXO43

2 var_input //oOvAEneHue BXOAHBIX NEPEMEHHBIX

3 inputVariable : bool; //exogwas nepemennas c Tunom gadHex bool
4 end_var

5

6 var //obrbABneHue NOKanbHBX NEepeMEHHBIX

7 Varl : real := 13.3; //nokancHasa nepeMenHas C TUNOM AaHHbix real M HadancHeM SHaqeduem 13,3
8 end_var

9

18 if Varl <> @ then Varl := 1;

11 elsif Varl > @ then Varl := 8;

12 else Varl := 18;

13 end_if

14

15 end_function
PucyHok 12.2 — NMpumep peanusaumnm KOHCTPYKLUU

KoHCTpyKUMs fonyckaeT BNOXEHHOCTb, T.€. BHYTpu ogHoro IF moxeT ObITh ele oavH u T.4. Hanpumep:

Cxema* | Pegaktop dyHKUMK "functionl”

1 function functionl: udint; //wmMa OyHkuuMm M TUn ganHex BHIXOAA

2 var_input //obbABneHne BxOAHbIX NMEepeMeHHbIX

3 inputVariable : bool; //exogHas nepeMeHHas ¢ TUNOM AanHbix bool
4 end_var

5

6 var //obraenenue NokanbHBX NEpPEeMEHHBIX

7 Varl : udint := 13; //nokaneHaa nepemeHHas C TWMMNOM AaHHbix real W Ha4anbHbM SHaqeHwem 13.3
8 Var2 : udint := @;

9 end_var
10
11 if Varl > 18 then
12 if Varl < Var2 + 1 then Varl := 1@;

13 end_if

14 else Varl := B;

15 end_if

C

17 end_function
PucyHok 12.3
12.3.6 KoHcTpykuusa CASE

EI NMPUMEYAHUE
[nsa onMcaHnsa HEKOTOPbIX KOHCTPYKLMI S3bIKa MCMONb30BaHbl (PUrypHble 1 KBagpaTHble CKOOKM:

*  BbIpaxeHue B (UrypHbIX CKOGKax MOXET UCMOMb30BaTLCH HOMb UMK Gonblue pas noapsa;
* BbIpaXeHue B KBaApaTHbIX ckobKax He 06s13aTENBHO K UCMONb30BaHMIO.

KoHcTpykumsa CASE cnyxuT ans opraHnsauum BbiGopa 13 guanasoHa 3HauyeHuin. dopmMat KOHCTPYKLMK:

case <Expression> of
CASE_ELEMENT
{CASE_ELEMENT}
[else <Statement List>]
end_case;

PucyHok 12.4

CASE_ELEMENT — 3TO CNUCOK 3HAYeHWI, NEepPeUYnCIIEHHbIX Yepes3 3ansaTyto. ONEMEHTOM CrMcKa MOXET
ObITb Lenoe YMcno unm guManasoH LenblX Yucen (HayanbHoe 3Ha4yeHUe .. KOHEYHOEe 3HadYeHue).

3HayeHne EXPRESSION moXeT ObITb TONLKO LiENbIM.
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12 Asbik nporpammupoBanns ST

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
|I| Ctpoka 14 cogepXvT AManasoH 3HadeHun. Ecnu 3HaveHne Var1 npyHagnexnT YucrnoBoMy OTPE3Ky
[2, 5], TO OyoyT BbINONHEHBLI CTPOKM 5 1 6.
B cTpoke 17 ucnomnb3oBaH cnMcok 3HaveHuin. CTpoka 18 BbimonHuTCA, ecnv 3HavyeHne Var1 oyget
paBHO 6 nnn Byget npuHaanexarb YMcnoBomMy otpesky [9, 20].
Ctpoku 20 n 21 BygyT BbINOMHEHLI B TOM crny4vae, ecnv Vard < 1, unm 6 < Var1 <9, unun Var1 > 20
(B aHHOM cny4yae cpaboTtaeT npegnoxexHue ELSE).

Mpun 3agaHnm cnucka 3Ha4eHUn HeobxoaUMO BbINOSHATL CReayoLLe YCroBus:
* Habopbl 3Ha4YEeHUN BHYTPU 0aHOM KOHCTPYKLMM CASE He AomKHbI NnepecekaThCes;
* Mpu yKasaHUy guanasoHa 3Ha4eHMIn Havyano gmanasoHa JOMKHO ObITb MeHbLLE ero KoHua.

Oencteus, npegycMoTpeHHble Anst 0bpaboTkm kaxaoro ua cnydyaes CASE, MoryT ncnonb3oBaTtb LUKbI,
onepatopsbl IF 12.3.5n CASE 12.3.6.

12.3.7 Unkn FOR

m NMPUMEYAHUE
NSt onncaHnst HeKOTOPbIX KOHCTPYKLIMI A3blka MCNOMNb30BaHbl (UrypHbIe 1 KBadpaTHble CKOBKM:

* BblpaxeHue B UrypHbIX CkoBKkax MOXeT MCMoNb30BaTbCA HOMb uny 6onblue pas noapsa;
* BbIpaXXeHue B KBagpaTHbIX ckobkax He 06s3aTenbHO K MCNOMb30BaHUIO.

KoHcTpykumst ¢ FOR cnyxut ons 3agaHus umkna ¢ oUKCUPOBaHHLIM KONUYECTBOM mtepaumin. dopmar
KOHCTPYKLMK:

for <Control Variable> := <expressionl> to <expression2> by <expression3> do
<statement_lits>;
end for

PucyHok 12.6

roe:

+ Control Variable — nepemeHHas uukna;

* expression1 — HayanbHOe 3Ha4YeHne NnepemMeHHON LnKna;

* expression2 — KOHe4YHOe 3Ha4YeHNe NepeMeHHon Lnkna. Beixog n3 unkna nponsonaeT, ecnm
3HaYeHNe NepeMeHHON LiMKIa NPeBbICUT 3TO 3HAYEHUE;
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12 Asbik nporpammupoBanmsa ST

+ expression3 — npupalleHue nepeMeHHon umkna. Ecnv onepatop BY He ykasaH, To npupalleHue
paBHoO 1.

ﬂepemeHHaﬂ LUWKIa, Ha4alnibHoe U KOHEYHOE 3Ha4YeHna n npupalieHne ABnAarTCcA Lermto4UCeHHbIMN.

BHyTpu uukna moryT 6bITb MCNOMNb30BaHbl Apyrue onepatopbl uukna u onepatopbl IF 12.3.5 n CASE
12.3.6.

[lns BbIxoga 13 umMkna MoxHo ucnonbs3oatb onepatop EXIT. Hanpumep:

Cxema* | Pegakrop yHKUMK "functionl”

function functionl: udint; //wma dyHkuMM W Tun gaHHBIX BHXOOA

[wipy =

var_input //ofvABneHue BXOOHLIX NepeMeHHBIX
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 for 1 := 1 to k by 2 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_for
22
23 end_function

PucyHok 12.7

HayanbHoe 1 KOHeYHOe 3Ha4YeHMs NePEMEHHON LMKNa, a Takke 3HayeHne npupaLleHums
BbIYUCIIAKOTCH A0 BXOAA B UMK, I3MeHeHne 3Ha4YeHUIN NepeMeHHbIX, BXOASLLMX B ftoboe 13 aTnx
BblPa)XEHWU He NPUBEAET K U3AMEHEHUIO YMCa UTepauuii.

m NMPUMEYAHUE

12.3.8 Liukn WHILE

NMPUMEYAHUE
|I| [Ina onucaHnsa HEKOTOPbIX KOHCTPYKLIMIA A3blka UCMOMb30BaHbl PUrypHbIe 1 KBagpaTHble CKOBKM:

¢ BblpaXeHne B chrypHux CckobKax MOXET UCnonb3oBaTbCA HOMb MK 6onbLue pa3 nogpAaan;
¢ BblpaXeHune B KBaapaTHbIX ckobKax He 00s13aTeNnbHO K UCMONb30BaHMI.

KoHctpykumss WHILE cnyxuT ans onpegeneHus umkna ¢ npegycnosvem. Linkn 6ygeTt ncnonHatscs go tex
nop, noka solpaxxeHue B npeanoxeHun WHILE Bosspawyaet TRUE. ®opmat KOHCTpyKLMK:

while <Boolean Expression> do
<statement lits>;
end_while
PucyHok 12.8

3HaveHne <Boolean-Expression> npoBepseTca Ha Kaxaon uTepauun. 3aBeplueHve uMKna npou3onger,
ecnu BolpaxeHue <Boolean-Expression> BepHeT FALSE.

BHyTpy umkna MoryT ucrnone3oBaTtbCa Apyrve uuknel, onepatopbl IF 12.3.5 u CASE 12.3.6. Ons
[OCPOYHOro 3aBepLUeHus Lnkna ucnonbsyetcs oneparop EXIT.

196
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Cxema* | PepakTop dyHrkumm "function1”

1ifunction functionl: udint; //uMa QyHKUMM W TUN OaHHLIX BLXOOA

2 var_input //ofvABneHue BXOOHBIX NEepeMeHHBIX
3 inputVariable : boocl; //exogHana nepemenHaa ¢ TunoMm gaHHuix bool
4 end_var

5

6 var //ob0bABneHue nokanbHbiX NEpPEeMEHHLIX
7 1 : udint;

8 k : udint := 10;

9 Varl : real := 1.8;

18 Var2 : real := 28.3;

11 end_var

12

13 while Varl < 160.0 do

14 Varl := Var2 * 2;

15 if Varl < 168 then

16 k :=k - 1;

17 end_if

18 if k < 2 then

19 exit;

20 end_if;

21 end_while

22

23 end_function

PucyHok 12.9

12.3.9 Linkn REPEAT UNTIL

|I| NMPUMEYAHUE

[N onncaHnsa HEKOTOPbIX KOHCTPYKLIMIA A3bIKa MCNONb30BaHbI (hUrypHbIe U KBaapaTHbIE CKOOKM:
* BblpaxeHue B (PUrypHbIX CKOBKax MOXET UCMOMb30BaTbCA HOMb UK BonbLue pas noapaa;
* BbIpaXKeHue B KBagpaTHbIX CKoBKax He 06a3aTenbHO K UCNOMNb30BaHUIO.

KoHctpykuma REPEAT UNTIL cnyxut ona onpegeneHus uukna ¢ noctycrnoBuem. 3aseplleHne uukna
npousonaet Toraa, korga BelpaxeHue B npeanoxeHnn UNTIL sepHeT FALSE. dopmat KOHCTpyKUUK:

repeat

<statement lits>
until <Boolean Expression>
end_repeat

PucyHok 12.10

BHyTpu umkna moryT wmcnonb3oBaTbCsa Apyrve uUuknbl, onepatopbl IF u CASE. [Ona pocpoyHoro
3aBepLUeHns umkna ncnonbsyetcs onepatop EXIT.

197
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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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