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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.

OWEN Logic nossonsetr nonb3oBaTento pasgpabotatb nporpamMMy asTomMatu3aumMum CUCTEMbI MO
COGCTBEHHOMY anropuTMy K 3anucaTb ee B 3HeproHe3aBMCUMYIO NamsiTb npubopa. [ns coctaBneHus
nporpamMmbl ucnonb3yetcs rpadmyeckun s3bik 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 onepaumnoHHas cuctema Windows 7/8/10 u nporpamMmmHas
nnatgopma «. NET Framework» Bepcun 4.0. mnu Bbiwe. Ecnu nporpammHasa nnatdopma «. NET
Framework» He ycTaHOBM€EHa, TO 3anpoc Ha ee yCTaHOBKY NOSIBUTCS aBTOMaTUYECKHN.

MwuHmansHasa KoHUrypaums:

* npoueccop Intel Atom 1.5 Tw;

* onepartuBHas namsaTb 1 [0;

« cBobogHoe mecTo Ha gucke 100 M6;

» cBobogHbI USB nopt onst nogkntoyeHms npmdopa;
* KnaBumartypa v MblLLb;

* pgucnnewn c paspelueHmem 1024 x 768.

PekomeHagyeMas koHpUrypaums:

* npoueccop Intel Core i3 2 I'Tw;

* onepaTtuBHas namsTb 4 ['0;

« cBobogHoe mecTo Ha aucke 200 MO;

* cBobogHbIi USB nopT ons noakntoyeHns npmudopa;
e KnaBuartypa v MblLlb;

» pgucnnen c paspeweHmem 1280 x 800.

MopkntoveHue k IHTepHeTY TpebyeTcs ans cnegyrowmnx 4encTBUi:

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

1.2 Ucnonb3yemble ab6peBUuaTypbl U TEPMUHBI

FBD (Function Block Diagram) — rpaduyeckuii a3bik gnarpaMmm yHKUMOHaNbHbIX Br10KoB,
KOTOpPbIV NpegHa3HayeH A5 BU3yanbHOro nporpamMmmmupoBaHmst.

KommyTauumoHHasa nporpamma, nporpamma — pa3paboTaHHbI Nonb3oBaTeneM Ha cxeme npoekTa
anroputm paboTbl 4515 NOcneayoLLen 3anmcu B npmbop.

KoHTeKkcTHOe MeHI0 — 3neMeHT rpadmyeckoro nHTepdenca, NpeactaBnAwoLLnin cobom cnmcok
KOMaHz, Bbl3biBaeMbIli MoNb3oBaTenem Ans Bbibopa Heobxogumoro AencTems Hag BbIOpaHHbIM
obbektoM. B OWEN Logic Bbi3biBaeTcs Haxkatuem [NTKM no ob6bekTy.

Nornyeckni curHan («cuUrHan») — ANCKpeTHas pmanyeckas BeNnUnHa (HanpsKeHme nnm Tok),
NPYHMMalOLLAs TONbKO ABa 3HaYEHUS: BKITHOYEHO — COOTBETCTBYET Nornyeckom «1» (nor. «1»), n
OTKITO4EHO — normdeckomy «0» (ror. «0»).

NKM — neBas kHOMKa MbILLN.

Makpoc — (pyHKUMOHanNbHbIN 610K, paspaboTaHHbIV Nofb3oBaTENEM.

O3Y (OnepatuBHOe 3anoMuHaroLlee YCTPOUCTBO) — 3HeprosaBmcMmasi Hactb namstu npmubopa, B
KOTOpOW BO BpeMsi paboThbl XpaHUTCS BbIMONTHAEMbIN KOA NPOrpaMmebl, @ Takke BXOAHbIE, BbIXOAHbLIE U
NPOMEXYTOYHbIE AaHHbIe, oBbpabaTbiBaeMble NPOLECCOPOM.

N3Y (MocTtosiHHOe 3anoMuHarLee YCTPOUCTBO) — SHEProHe3aBncuMas naMsiTb, Kotopas
ncnonb3yeTcst AN XpaHEHUS MaccMBa HEM3MEHSIEMbIX AaHHbIX.



1 O nporpamme

MK — nepcoHanbHbI KOMMNbIOTEP.

NMKM — npaBas kHomMKa MbliLLK.

MO — nporpammMHoe obecneyeHme.

Mpeobpa3oBaTenb — yCTPOWCTBO, Yepes KoTopoe npubop nogkntovaerca K MK.

Mpubop — nporpaMmmmpyemoe ycTponcTBo, Hanpumep MP200.

MpoekT — haiin, cos3ganHbii B OWEN Logic, BkntovatoLmmn B cebsa nporpaMmmy U HaCTporku aAng
nocneaytoLero xpaHeHuns Ha lNK.

CnoTt — pasbeM B Npubope AN NOAKNIoYEeHNs nHTepdenca CBSA3N UM MOAYNS pacLUMpPeHuns.
YcTaBKa — 3aaHHOe 3HavyeHne napameTpa QyHKLMOHANbLHOro 6rioka (YCTaHOBMEHHbIN PEXUM).
DyHKUNOHanbHbIN 610K (PB) — cTpyKTYpHas eaMHuLa NporpamMmel, KOTopas Nnocre BblNOMHEHUS
BblgaeT ogHo unu donee 3HavyeHUn. MoxeT ObITb CO30aHO MHOXECTBO NOMMEHOBAHHbIX 3K3EMMIIAPOB
(konui) yHKUMOHanbLHoro broka.

DYHKUUNA — CTPYKTYPHas eguHuLa NporpaMmebl, KOTopasi Nocre BbINOMHEHWS BblAAET TONbKO O4HO
3HayeHue. PYHKUNS HE XPaHUT MHPOPMaLMIO O CBOEM BHYTPEHHEM COCTOSIHUW, TO €CTb BbI30OB
YHKLMN C OOHUMU U TEMU e PaKTMYECKUMIN NapaMeTpaMm BbIAAET TO e 3HaYeHMe.

Xoncrt, cxema — none ang pasMmeLleHns rpadnyecknx KOMNOHEHTOB NPOEKTa 1 peaakTupoBaHns
COeOUVHUTENBHBIX Lenen Mexay HAMMU.

Linkn — Bpems BbINOnHeHnsa npnbopom 3agaHHOM NporpaMmbl (3aBUCUT OT KonmMyecTea
BbINONTHAEMbIX ONepaLuii B NPOrpaMMHbIX Liensx).

ACIMN3Y (AnekTtpoHHO-CTupaemoe MNMporpammupyemoe NocrossHHoe 3anoMmuHaroLee
YCTpOMCTBO) — 4acTb UHTErPanbHOM CXeMbl MUKpOMNpOLLeccopa, KoTopas Mcnosb3yeTcs Ans

XpaHeHnA JaHHbIX.



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
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AkecnopT makpoca B ¢hann

3KcnopT Makpoca Anga coxpaHeHus Ha MK

MeHeA)Kep KOMNOHEHTOB

Bbi3oB okHa MeHemkepa komnoHeHToB 3.10

MeyaTtb

MeyaTb CXxembl OTKPLITOrO NpoekTa

MocneaHwe NpoeKkTbl

Cnuncok HegaBHO OTKPbITbIX MPOEKTOB

Bbixon Bobixog ns OWEN Logic

Bua

OTMeHUTb OTmeHa nocnegHero AencTBNs B MPOEKTe
BoccTtaHOBUTbL BoccTaHoBneHne 0TMEHEHHOTO AeNCTBUS

MHaukaTopbl COCTOSIHUM

BkrtoueHne/oTkno4YeHNEe MHANKATOPOB B CTPOKE COCTOSIHWUN 2.7

MaHenb bubnuoTtek

CkpbITb/0TOOpa3nTb NnaHens bubnunorteka komnoHeHTOB 2.3

MaHenb cBOUCTB

CkpbITb/0TOBpa3uTbL naHens Ceonctea 2.4

NMepemeHHble

CkpbITb/0TOOpa3nTb NnaHens MNepemeHHble 2.5

MeHenxep akpaHoB

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

CO6pocuTb pacnonoxeHue
naHeneun

C6poc nonb3oBaTenbCKMX HACTPOEK NONOXEHWSI MAHENEN N BO3BPaT K
HacTpoiKkaM Mo YMOMN4YaHuto

Mpn6op

3anucatb nporpammy B
npubop

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

O6HoBUTL BcTpoeHHoe MO

3anyck 0GHOBNEHMS NPOLUNBKN NOAKITHOYEHHOrO npmubopa

UHdopmauusa

Bbi30B okHa ¢ nHdopmaumen 7.1 o nogknodeHHom npubope

Ta6nuua nepeMeHHbIX

Bbli3oB okHa Anis pa6OTbI C NepeMeHHbIMK 5 B NPoeKTe

KOcTupoeka Bxogos/
BbIXO40B

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

HacTtpowka npubopa

BbI30B OkHa HacTponku npubopa 4

HacTpoiika nopTa

BblI30B OKHa HacTpouku nopta 3.6 cBsA3u ¢ npubdopom

CepBuc

MNepeHymepoBaTb
KOMMOHEHTbI

NameHeHne Hymepaunm ®b B paboyelt 3oHe npoekTa

Pexxum cumynstopa

3anyck pexuma cumynsaumm 3.5

Pexxum OFFLINE

BkntoyeHune/oTkntoueHne 3anpeta onpoca npmubopa no USB

PacwupeHus
m NMPUMEYAHUE

MeHto PaclumpeHus No yMon4yaHuio CoaepXXUT ONH NYHKT — YnpaBneHue paclumMpeHUusiMu.

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

PacLumpeHns 9.

YnpaBneHue
paclmpeHuasMm

BbI30B OKHa yrpaBneHus: pacumpeHnsamm 9

AkcnopT yctponctea B OPC

3anyck pacwmpeHnusa kcnopt yctpornctea B OPC 9.1

SKcnopT ycTponcTea B
OwenCloud

3anyck pacwmpeHnusa kcnopt yctporctsa B OwenCloud 9.3

MacTep TupaxupoBaHus

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

BbI30B OkHa Ans NPOBEPKM M YCTAHOBKWN HOBbLIX Bepcun 1 pennzos OWEN

MpoBepUTL OGHOBMEHUS... Logic

CnpagBka BbI30B OkHa cnpaBku

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

O nporpamme Bbi3oB okHa nHopmauwmm o Tekylien sepcumn OWEN Logic

2.2 [NaHenNn MHCTPYMEHTOB

NMaHenb NHCTPYMEHTOB

DOE@D0E -~ JAWE

D

HoBbI npoekT

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

OTKPbITb NPOEKT

OTKpbITME paHee CO30aHHOro N COXpPaHEHHOTrO NPoeKTa

CoxpaHuTb NPOEKT

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

MevaTb Me4aTb Cxembl OTKPLITOro NpoekTa

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

OTMeHUTb OTmeHa nocnegHero AeNCTBMSA B NPOEKTe

BocctaHOBUTL BoccraHoBneHWe 0TMEHeHHOro AencTBUSA

3anucatb nporpammy B
npubop

3anyck 3anncu co3gaHHon nporpammel B npnbop

UHdopmauusn

BbI30B OkHa ¢ MHOpMaLuuen 0 NoAaKNYeHHOM npubope

HacTtpoikn npubopa

BbI30B OKHa C HacTpoikamu npubopa

B |28l ) | 7 |53 O BY

Tabnuua nepeMeHHbIX

Bbi30B OkHa Ans paboTbl C NepeMeHHbIMU B NPOEKTe

MaHenb oTnaaku

> D5

Pexum cumynstopa

3anyck pexxvma CUMynsLmm

OHnawH oTnaaka

3anyck pexxuma oHMnarH oTnagku

fe [ [W

nOpﬂ,D,OK UCnoJsiHeHunsA

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

o=
o |

MNepeHymepoBaTb
KOMMOHEHTbI

NameHeHne Hymepaumm ©6 B pabodeli 30He npoekTa
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MaHenb BcTaBKU

: vv C N N | WR | =B~ ~F
A O IO x0O00+ X X X
Bnok koMmMeHTapueB [obGaBneHne KOMMEHTapUS Ha CXEMY NPoeKTa
v Cos3paHue 6noka
9 . HWe Bnoka Ang 3anncu sHavyeHnsa B nepeMeHH
| BbIXOZ4HOW NepeMeHHO CoanaHue Bnoka Ans sanncu sHave EPEMEHHY!I0
v Cospauve 6noka CosgaHue brioka ans cCYMTbIBaHUSA 3HAYEHUS U3 NepeMeHHoM
(- BXOAHOI NepeMeHHOM P
C
Ch Co3panue bnoka CosgaHue brioka ¢ prkCcMpOBaHHbLIM YACNOBbLIM 3HAYEHNEM
KOHCTaHThI
B JNnHuA 3apepxku CospaHue 3agepXkku Ha 1 uukn
N CosznaHue ceteBom CospaHue 6rioka nepemMeHHON, 3Ha4yeHne KOTopoli 3agaeTcs Mo
] BbIXOAHOW NepeMeHHON |cetu
N CospnaHue ceteson CospgaHue 6rioka nepeMeHHOI, 3HaYeHe KOTOPOW CYUTLIBAETCH NO
() BXOAHOW NepeMeHHON | ceTu
CospaHue 6bnoka aons 3anuncu 3HavyeHmst nepemeHHon Pb, Ha cxeme
w Cos3pgaHue 6noka 3anucu A A P
N B OB MOXET He oTobpaxaTbCs coeanHUTENbHAasA NMHUS LEenW nepeaayn
curHana
R C 6 CosgaHue brioka ans cuMTbiBaHUSA 3HavyeHnsa nepemeHHon ®b, Ha
O O;f";""e NOoKa YTEHWUA | oy ome MoXeET He OTOBPAXaTLCSH COEAMHUTENBHAS IMHUS Lieny
ns nepegayv curHana
~B Mpeobpa3oBaTens B K
OHBepTaLus 3Ha4YeHNs curHana B byrneBckoe 3HadYeHue
OyneBcKoe 3HaveHue prau Y
I MNpeoGpa3oBatens B
LenoYncneHHoe KoHBepTauusi 3Ha4yeHnsi curHana B Lieno4YncreHHoe s3HadeHune
3Ha4yeHue
~F Mpeobpa3oBaTens B
X Yucno ¢ nnaBaroLLen KoHBepTauus 3Ha4yeHnsi curHana B Y4cno C nnaBatoLLelt TOYKOn

TOYKOMN

2.3 MNaHenb BubnuoTeka KOMNOHEHTOB

BkniounTb/BbIKMNIOUNTE O0TOBpaxkeHne naHenn Bubnnoreka KOMNOHEHTOB B pabo4yelrt 0b6nacTn MoXHoO B
rmaBHOM MeH0 Bua.

Ecnn B OWEN Logic oTKpbIT MpoekT, To Ha naHenu Bubnunoteka KOMMNOHeHTOB oToOpaxalTcs ee

pasgensi:

o O®yHKUMA 6.1;
*  OyHKUMOHanNbHbIN 6rok 6.2;
* Makpocsl npoekta 6.3.

Paszgen BoiGupaeTcsa B HUXKHEN YacTu NaHENMW.

10
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BrbnMoTera KOMAOHEHTOR B x
o-_| ¢
o-" :l o
OYHKLHA fx
.
= m

Nomueckan dyHEwa W

1=} wnu

Nomueckan dyHkuma MITH

<+ HE

Nomnueckan oyHELA HE

=} Wcenrouarowes UNK

Nomueckan dyHkuma Moknoyarou

‘F}{ DYHKLMA
‘Fb DOYHKUWOHANbHBIA Bnok

M Makpochl NpoeKTa

PucyHok 2.2

Bua
B BblnagawowemMm MeH MOXHO Bbl6paTb BMO pacnonoXxeHna KOMMNOHEHTOB:

il &
MoapobHo

MawTrka

soo 0 gO | OO
|

Cnucok

PucyHok 2.3
Cnocob oTobpakeHnst KOMMNOHEHTOB MOXHO BbIOpaTh C MOMOLLbIO KHOMOK B BEPXHEW YacTu NaHenu:

L
. ¢l nokasark Bce komnonenTI — oTobpaxaloTcsl Bce KOMMOHEHTbI BbIGpaHHOro 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
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W{ TO FLOAT ,L
—lﬁ Konwpoeate _ 11D |7 S SV p‘l.f'l_EDE

[ PV T I
BriBpate NepemeHHy ...
@ MokasaTe CCRINKK » Document -> Brok 3anuck B nepemedHy PV 1
. ¥ YaanuTe KoMMOCHEHT 1
CeoidcTEa
PV g W ,[ o FLoAT |H
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.

Cxema X | BubnnoTexa KOMNOHEHTOB BB x

# e i@ 1 - 8-l &
H = DYHKLIHA fx
u
Nomueckan @yHguwa W
e
=} wnmn
TNomueckan @yreuma MK
3 =
= HE
TNomueckan @y HE
[ =} Mexnrouarowee UK
Il yHKLnA Mok
W1
| [ Ao
ApndMETHYECKEA ONEpaLMA
CNOKEHHA -
fx DYHKLMA

fb DynKunonanshbil bnok

M Makpocsl npoexTa

Ceolictsa CxemMa L =
=|p
B 711

~ [oxyment
VMg maiina ¢ knioyom
InpuHa xoncTa, Mm 334
BeicoTa xoncTa, mMm 230

Al |
-
WM pafina c kmoyom

J EH B E EEEEE

3
[N Pasgennms [ Ofwemmums

PucyHok 2.10

Ha xoncrte pasmeLlatoTcs anemMeHTbl 1 6roku n3 naHenu bubnmoreka KOMNOHEHTOB 2.3 1 NaHeNu BCTaBKM.
N3meHnTb pa3mepsbl XOrcTa MoOXHO Ha naHenun Ceowictea 2.4.

Bxoabl 1 Bbixoabl
BXOD,bI 1 BbIXO4bl np|/|6opa o003Ha4yeHbl B BMae KBaapartoB C MapKMpOBKOﬁ HOMEPOB:

* BOONb NIEBOrO Kpasi xoncTa pacnonoxeHsl BxoAbl (Ix — anckpetHble, Alx — aHanoroBble);
* B[OONb NPABOro Kpas XoricTa pacrnonoxeHbl BbixoAbl (Qx — auckpeTHble, AOX — aHanorosble, Fx
— cBeToauoabl).

15
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Lincbpbl B 0603HAYEHUSIX COOTBETCTBYHOT HOMepam (hM3nYeckux BXOAOB M BbiXxogoB npubopa. Bxogbl u
BbIXOAbl MOXHO MepeTackueaTb BBepX/BHW3 BAOMb Xorcta metogom drag & drop, yaansaTte v Ao6aBnsTb

ona yﬂ,O6CTBa KOMMOHOBKN CXEMbl.

PucyHok 2.11

YnpaBneHue
Hap xoncTtom pacnonaratoTcs KHOMKK:

ropmn3oHTaribHas NNHENKN N ceTka. QNeMEHTbI U NIMHUKN CBA3N npu
pasmMmelleHnn NpmnBA3bIBaOTCA K CETKE

ﬁ BknounTtb/BbIKNIOYNTL
CceTKy

Mpw BKIHOYEHHOW CETKE Ha XOJICTe OTOOpaXKatoTCs BepTMKanbHas 1

'E) YMeHbLWUTb MacLuTab YMeHbLueHne macwitada Ha 10 % oT nepBOHa4arnbLHOro

OpurvHanbHbIN pasmep | Bosepart k ucxogHomy MacluTaty

@ YBenuunTtb macwitab YBenunyeHne macwtaba Ha 10 % OoT nepBoHa4anbLHOro

3apatb Tpebyembin MacliTab MOXHO C MOMOLLBK BbiNaJatolero MeHK crnpaBa OT OMUCAHHbLIX Bbille

KHOIMOK.

B HWKHEeNn yacTu xoncTa HaxoaATCs KHOMKW:

m PazpennTh |/|CI'IOJ'Ib3yeTCF| ana ogHoBpeMeHHOoro OT06pa)KeHMF| OByX obnacTelt 0gHOW cXxeMbl B Pa3HbIX OKHaX

[ Ofwenwmure | UcnonbayeTcs ans oToGpaXKeHUsi CXEMbl B OLHOM OKHE

2.7 CTpoKa coCTOSiHUA

Ha cTpoke cocTosiHua oToBpaxaeTca MHdopMaLms 0 AOCTYMHbIX pecypcax npubopa 1 noaknioyYeHuu.

Bua

B saBucumocTtn ot an6opa, Bbl6paHHOF0 npu co3gaHun npoekrta, nepedvyeHb MHOUMKaTOpPOB B CTPOKE

COCTOAHUA MOXET pa3yindaTbCA.

®E: 0% | Mepem. 0% lacnn3v:1 % | n3v-1% | 03¥:6% A MpuBop He nomxmioveH i, COMS

Phb: 0% I Mepem.: 9% I Crex: 7% MN3y: 1% 03Y: 0% 1. MNpwGop He NoaKNYEH 1. COMS
PucyHok 2.12

MHaukaTopbl
Mpwn noaknoyeHHOM Npubope B CTPOKE COCTOSAHMST 0TOBpaXkaeTcst UHpopMaLUms:

*  ®B — goCTyNHOE KONMYECTBO 3K3EMMNIISIPOB (PyHKLMOHANbHbIX BOKOB;

+ Tepem. — JOCTYNHOE KONMMYECTBO NEPEMEHHbIX;

+ CTeK — ypoBeHb 1CMONb30BaHNS NaMATK BblgeNeHHoM nog ctek. CTek ncnosnb3yeTcs Ans
NPOMEXYTOYHBIX BIYUCIIEHNI B NPOrpaMme;

+ JCMNN3Y — gocTynHoe KONMYeCTBO 3HEProHe3aBMCUMON NamaTh Ans Retain nepeMeHHbIX;

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

* 0O3Y — poctynHoe O3Y npubopa B npoLeHTax oT obuwero oobema: «O3Y: 0...100 %». Yem
BonbLue ncnonb3yercs B nporpaMmme 6rmokoB 1 yHKUMA, Tem BonblLue namaTn Tpebyetca ans

16
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paboTtbl B npubope. OWEN Logic aBTomatuieckun paccymTbiBaeT JOCTYMNHYO NaMsiTb Npubopa u B
cny4vae KpUTMYECKOro 3Ha4eHMs BbIBOOMT COOTBETCTBYHOLLIEE NPEAYNPEXaeHNE;

*  MPxxx-xxx — Mogenb Nogknto4eHHoro npnbopa. Ecnv npubop He NoAKMNOYEH, HA UHAMKATOpe
oTobpaxaetca Haanuck Mpubop He NnoaknoYeH. Haxartne Ha MHOUKaTOpP BKIHOYAET/BbIKMOYaET
pexum OFFLINE;

+ COMx — Homep BbIGpPAHHOIO Nonb3oBaTenem NopTa Ans NnoaknoyeHus npubopa. HaxaTtue Ha
WHAMKATOP OTKPbIBAET OKHO HACTPONKKN nopTa 3.6.

BKNIOYMTL/BBIKNIOUNTE OTOBpaXKeHNe MHAMKATOPOB B CTPOKE COCTOSIHNSA MOXHO B rmaBHOM MeHio Bupg.
Pexxum OFFLINE
B pexume OFFLINE ycTaHaBnuBaeTcs 3anpeT Ha CBA3b C Npnbopom.

Onsa nepexopa B pexum OFFLINE cnegyeT HaxaTb Ha MHOuKaTop moaenu npubopa B CTPOKE COCTOSAHUS
unu BbIOpaThb B rmaBHoM MeHio CepBuc — Pexxkum OFFLINE. Bug nHgnkatopa nameHutcs Ha OFFLINE.
MoeTopHOE HaxaTtue oTkrntovaeT pexum OFFLINE.

MonpobGHee cm. B pasaerne 3arpyska B npubop .

2.8 MeHexep 1 pefakTop 3KpaHOB

MeHenxep 3KkpaHoOB

Ecnn npmnbop ocHaleH aucnneem, TO Ha HEro MOXHO 3anporpaMMMpoBaTh BbIBOL MHOpMaumn 13
nporpammbl. NHCTpykuusa no pabote c akpaHamu nNpuBegeHa B pasgene [lporpammupoBaHve 3kpaHa
npubopa 3.4.

BkniounTb/BbIKNOUNTE OTOOpaxeHue Bkrnagkn MeHemkep 3KkpaHOB B pabo4yelt 06nacTn MOXHO B rMaBHOM
MeHio Bug,.

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

MeHEAKED SKPEHOE
g
— 6% [pyrnbl {:D

— ;!. [pynna 1

[ 3xkpan 1

goHedye damyaHa

w [lapameTpn
ran [pynna 1
Ormcanne

Hran

PucyHok 2.13

MeHepxep 3KpaHOB COCTOUT U3 AepeBa 3NIEMEHTOB B BEPXHEW YaCTM U NOSIEN CBOUCTB B HUXKHEN YacTu.
B OoepeBe akpaHOB 0TOBpaxalTca N pegaKkTUPYHTCS Fpynnbl 3KPaHOB M SKPaHbI.

OcHoBHble pyHKLNK:
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2 OnucaHue nHTepdelrica

Jo6aButb JKpaH (HaXO}J,l/ITCFI B BerHeVI 4acTun MeHeaXepa 3KpaHOB U B KOHTEKCTHOM MEHHO rpynnbl 3KpaHOB

YaanuTb 3KpaH (B KOHTEKCTHOM MEHI0 3KpaHa)

PepaktupoBaTb 3KpaH (B KOHTEKCTHOM MEHIO 3KpaHa)

{0 Jl Jrdl

£3 PepakTupoBatb rpynny (B KOHTEKCTHOM MEHIO rpynrbl 9KpaHoB)
l

Mpn BbIGOpPE 3KkpaHa MMM rpynnbl 3KPaHOB B HWkHeW YacTn MeHemxkepa 3KpaHOB oTobpaxarTcs MX

CBOWCTBA.

PepnakTop 3kpaHOB U rpynnbl 3KpaHoB

PenakTop akpaHoOB OTKpblBaeTCHA BbIGOPOM KOMaHAbl PegakTupoBaTh 3KpaH B KOHTEKCTHOM MEHI0 3KpaHa

B MeHeaxepe aKkpaHOB.

CxeMa®™ | Jxpad "Jkpan 1" x
G, 0@ 1008 -

L

PucyHok 2.14

PenakTop rpynnbl 9KpaHOB OTKpbIBAeTCs BblGopoM KomaHabl PegakTupoBaTb rpynny B KOHTEKCTHOM
MEHI0 rpynnbl 3kpaHoB B MeHemkepe aKpaHoB.
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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 paGOTbI 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.

OnnaniH otnagka 3.8;

Ceenenunsd o npoekre 3.9;

MeHemxep komnoHeHToB 3.10;

Pa6ota ¢ makpocamu 3.11.

3.1 MpuHUMN BbINONHEHUA NPOrpamMmbl

I'Iporpamma ansa npw6opa COCTaBlAeTcAa C y4eToM KonnmdecTtBa MMEKLWNXCA Yy Hero BxXxogos, BbIXOO0B U
Hann4yn4a 4acos pearibHOro BpemMeHu.

dyHKUMOHanbHasa cxema paboTbl npubopa:

Mpubop (nporpammmpyemoe pene)

Un
I Si
DO1
52
— DO2
Sn DO3
DO4

PucyHok 3.1

Pa6oty npubopa MOXHO NpeacTaBuTb B BUAE NOCNEL0BATENbBHO BbINOMHAEMbIX LWaros (pabouni Lmkn):

1. Jlormyeckoe COCTOsIHWE BXO4OB aBTOMATUYECKN 3annCbiBAETCH B A4YENKM MaMSATU BXOOO0B
(konunuecTBO sAveek paBHO Yncny Bxogos — I1...1n).

2. [porpamMmMa cuMTbIBaET 3HAYEHUS 13 AYeeK NamMaTM BXOOOB W BbIMOSHAET HaZ HUMW Jlornyeckme
orepaumu B COOTBETCTBUM C arlropuTMOM paboThbl.

3. TlMocne obpaboTku BCel NporpaMmbl pesynbTaThbl 3anMcbiBaOTCA Ha hn3nyeckne BbIXoabl
npubopa (ans BKIIOYEHNS BbIXOAHbIX aneMeHToB Q1...Q4).

4. Tepexopg k Wary 1 (nocne BbiNoNHEHWst BCex NpedblayLux waroe 06paboTku nporpammbl LMK
paboTbl Npubopa NOBTOPSETCS C NEPBOro LWara).

Bpemsi BbINOMHEHUSA BCEX LLArOB 3aBUCUT OT CITOXXHOCTUW anropuTmMa nporpammel (nogpobHee cMm. pasaen
Bpems umkna 7.2).

3.2 PaspaboTka npoeKkTa 1 nopsaaokK padboTbl

Co3pfaHue 1 peaakTMpoBaHue NpoekTa
,D,J'Iﬂ CcOo34aHn4A HOBOIO NMpPOeKTa cregyer.
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3 BbasoBble cBeaeHus

1. Haxatb KHOnKy D Ha NaHenu UHCTPYMEHTOB Unu BbIbpaTh B rmaBHOM MeHio ®ann — HoBbin
NPOEKT....

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

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

[i]

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

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

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

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

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

Pa3paboTka nporpammbl

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

OTtnagka nporpammbl

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

MopkntoyeHne npubopa K MK

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

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

OHnawH oTnagka

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

3.3 PaspaboTtka nporpamMmmbl

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

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

PasmelieHMe KOMNOHEHTOB M CO3aHue CBA3en

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

¥ | | BUONMOTEKE KOMNOHEHTOE

g il &

DyHKLNA fx

a#

= [

= HE

i
I

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

| X oynkuma
=l Q3 ﬂJ OYHKUWOHANLHBIA Bnok

M MakpocCkl NpoeKTa

8 B 1?2

PucyHok 3.3

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

PucyHok 3.4

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

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

TO FLOAT
. - | DIV t_on_blink_s_f

1000

PucyHok 3.5

HacTpoiika napameTpoB KOMMNOHEHTOB

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

CeoiicTea TP B x
= A
v  [lapameTp

MacwTald spereti

MIMH
0.05
TP1 ~ [Ipouee

KorreHTapiii

0,05m} T

JmTensHoOC T MMNYNBCS
3apaeT AMMTENEHOCTE GOPMADYEMOrD
MMMy NBCE.

PucyHok 3.6

CBowcTBa KOMMNOHEHTA UM Brioka MOXHO OTKPbITb C MOMOLLIbKO KOHTEKCTHOIO MEHIO.
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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.

24



3 BbasoBble cBeaeHus

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.

2. Haxartb Ha KHOMKY «...» B nore NepemeHHas B cBoWcTBax Onoka ceTeBON NepeMeHHoM unm aea
pasa Ha)xaTb Ha BNIOK CETEBOI NEPEMEHHON Ha CXEME.
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CBONCTES
= A
+ [lapameTps
< He Bbipara >

3HayeHwe no ymonyanun O
« [lpouee

KorreHTapuia

MNepemenran

PucyHok 3.21

3. B oTkpbiBLIENCS TabnuLe NnepeMeHHbIX 5 BbIGpaTb UN co3aaTb HOBYHO NepeMeHHYo Ans
NPUBSI3KN U HaxkaTb kHomKy OK.

CeolicTea Varl n A x
v =p
“ [lapameTp
[NepemenHan Varl [512]
3HEYEHWE MO YMONYEHMHD O
Pexm pabotsl exona Lenowicnenqoe

* [lpouee
X—' War1 KommeHTapui

PucyHok 3.22

4. TpucoeamHnTb Bbixoa/Bxop bBrioka ceTeBow NepeMeHHON K HEOBXOAMMOMY KOMIMOHEHTY.

’_‘—.’ EQ F1

-~ F2

PucyHok 3.23

BbiweonuncaHHbI anropuTm paboTbl C NepeMeHHbIMY MHTepdencoB CBA3N yaobeH, ecnu nonb3oBaTternb
HaunHaeT paboTy C NMPOEKTOM C HacTponku npubopa. Ecnu cnucok napametrpos MacTtepa cetn Modbus
yXe u3BecTeH, paboTty ygobHee HauvHaTb C onpederneHus nepemMeHHbIX B Tabnuue nepemMeHHbiX 5.
Mogpo6bHee cm. pasgen Pabota no npotokony Modbus 4.3.1.

NMPUMEYAHUE
III Henb3s npuBasatb nepemMeHHyto k GroKy, ecnu B HacTporikax npubopa 4 HET NHTEPdENCOB CBA3M.
3.3.6 bnok yteHus/3anucu B ®b

Bnok yteHusa/3anncn B ®b ncnonb3yetcs ona 3agaydn unm YyTeHus 3HadeHus napametpa ®b B npouecce
BbINOSTHEHWSI NMPOrpamMMbl.
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Ha cxemy moryT 6biTb JOOaBNeHbl Groku:

W
« +[J — 3anucu sHayeHus B O6;
R
« [J% — yteHusa 3HaueHus u3 Ob.

Mpumep

B 3aBucumocTu OT 3HayeHust Ha Bxoge |11 B dyHkumoHanbHom 6noke BLINK1 3HadeHve napametpa
AnuTenbHOCTb BKI. COCTOAHUA OyaeT nMeTb 3HaveHune 2 nnm 10.

11
n wl SEL |« [Writeto FB
—
[ BUNKI
‘ |12 [ Q
Oc| Th
Oc| Tl
PucyHok 3.24

[ns HacTponku 6rnoka 3anucu 3HadveHus B ®b cnegyer Ha naHenu cBoncTB 6rnoka Bbibpate b 1 ums
nepeMeHHOW, B KOTOPYto ByAeT 3anMcbiBaTbCs 3Ha4YeHue.
[laHens BCTABKM

C N N W R
HCID-'I:I-' 0200+ X

‘Write to FB
CeolcTea Write to FB B x
M=EAN
+ [lapameTps

PyHKLMOHENEHEN Gnox BLINKT

Mrma nepermerHoii lnuTenEHoCTE oTKN. CocTo HHHH.

v [pouee MTENBHOCTE OTKN. COCTOAHWMA
KorreHTapui AnuTensHOCTE BKN. COCTOAHWA
PucyHok 3.25

3.3.7 bnok npeo6pasoBaHus

JInHna cesasu Mexay KOMMNOHEeHTaMn nporpamMmmbl MOXeT ObiTb CO34aHa TONMbKO ANSA BXoda M Bbixoda
OQHOIo M TOro Xe Tuna: 6yﬂeBCKOFO, LLeNOYNCIIEHHOrO UM C NNaBatoLLen TodKon. [na cosgaHus nNnHUN
CBA3N MeXxay BXO0O0M U BbIXOOOM pa3HbIX TUMOB crieayeT Ucnosrib3oBaTtb onokun npeoGpasoaaHMﬂ.

YTtob6bl [o06aBnTbL GNOK nNpeobpas3oBaHUsS Ha CXeMmy, criegyeT BblOpaTbh HYXHbIA TuM Grioka Ha naHenu
BCTaBKM 1 3aTEM HaxaTb B TO MECTO CXEMbI, A€ OH JOMMKEH ObITb PACMONOXeH.
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MNaHent BcTaBKH
r—il-r,vvs N N WR |8~ ~F
J5 - 000+ X X X

Al (To50

PucyHok 3.26
Tunbl 6GrnokoB NnpeobpasoBaHWs:
7% | Mpeobpa3soBaTensk B 6ynesckoe KoHBepTauusi 3HaueHusi curHana B GyneBckoe 3HaveHue.
3Ha4veHue Ecnu 3HayeHne Ha Bxoge 6noka 6onble 0 (False), To
Ha Bbixoge onoka oyaet 1 (True).
"' | MNpeo6pa3oBaTtenb B LeNo4YUCNeHHoe KoHBepTaums 3Ha4yeHus curHana B LenoyYncrneHHoe
3Ha4YeHue 3HayeHue. Ecnu Ha Bxoge bnoka 6ynesckoe 3HaveHue 0

(False), To Ha Bbixoge Oyaet 0, ecnu Ha Bxoge 1 (True),
TO Ha Bbixoge byaet 1. Ecnu Ha Bxoge 6noka 3HavyeHune
yncna ¢ NnaearoLel 3ansTon, To Ha BbIXOAE OHO
oKpyrnsieTcsa ¢ Hegoctatkom. OTpulartenbHble 3HaYeHns
C nrasaroLLen 3anaTon KoHBepTupytoTcs B 0.

F| Mpeobpa3soBaTenk B YUCIIO C KoHBepTauusi 3Ha4eHnsi curHana B YMCIo C NnaBatoLLemn
nnasawoLen 3anaTon Toukon. [1ns npeobpa3oBaHms LENOYNCIIEHHOTO B YMCHO
C nNnaeatoLLen To4kon gobasnseTtca ApobHasi YacTb (int
=5 — float = 5,0000). Ecnu Ha Bxoge brnioka bynesckoe
3Ha4veHue 0 (False), To Ha Bbixoae byget 0,0000, ecnn
Ha Bxoge brioka 1 (True), To Ha Bbixoge 6yaet 1,0000.

3.3.8 NepeHyMepoBaTb KOMMNOHEHTbI

1]2
[ns nepeHasHayeHMs1 NOPSIAKOBbIX HOMEPOB KOMMOHEHTOB Ha CXEMe criefyeT HaxaTb KHOMKY H Ha
naHenn WHCTPYMEHTOB WnM BblbpaTb B rmaBHOM meHio CepBuc — lMepeHymMepoBaTb KOMMOHEHTHI.
OpHOTUNHBbIE KOMMOHEHTBI HYMEPYHOTCS MO NOPSIAKY CBEPXY BHWU3 U CrieBa Hanpaeo.

SR3 | [ sre SR1 : [ sre
. Ql— s Q|- s Q- S Ql—
R R —R R
[ sri | [ sra
RTRIG2 = al- RTRIGT :' S Q
»—{I Q- R »-{l Q- R

RTRIG1 RTRIG2
| Q : : | Q

PucyHok 3.27
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3.3.9 MNopsapok ucnonHeHns

3HayeHns Bcex BbIXOAOB M 06paTHbIX CBA3EN B NporpamMmme BbIYUCIISIOTCA B onpegeneHHom nopsake. ng
Q

N3MEeHeHNs MopAaKa BbIMMCIIEHNA CrieayeT HaxaTb Ha kHonky - Ha naHenu oTnaaku 1 B BhiNagaroLwem

MeHI0 BbibpaTh O6paTHbIe cBA3u nnn Beixoabl.

OWEN Logic nepengeTt B pexxMM HacTpPOMKM Mopsaka MCMONMHEHUs — Ha Bbixodax M oBpaTHbIX CBA3SX
oTOb6pasaTca NopsaKOBbIE HOMEpPa O4Yepenm UCTIONHEHMS.

Ons uameHeHMss ovepedHOCTM UCMONHeHus cnegyeT aBaxabl HaxaTb JIKM Ha HyXHbI BbIXog wnu
0o6paTHyt0 CBA3b U BBECTW YUCIIO, KAKOW MO CYETY JOSMKHA BbINOMHATLCS AaHHas onepaums.

e N

!
yy

[

[

'
'

R . . - - -

!
.y
C

e

PucyHok 3.28

Mocrne ycTaHOBKM HEOOXOOMMON O4epedHOCTU criedyeT OTKIYUTL PEXUM HACTPOMKM nopsiaka
Q

MCMOMNHEHNS NOBTOPHLIM HaXaTneM Ha kHonky =,

3.4 NporpammupoBaHue gucnnes npubopa

Ecnu npubop ocHalleH aucnneemM, TO MOXHO 3anporpaMMuMpoBaTh BbiBOA Ha Hero MHdopMauuu
nporpammsbl Mo onpedeneHHoOMy anropuTMy — T. €. eCTb CO3[aTb IKpaH. Ha akpaHe MoxeT oTobpaxaTbecs
TEKCT U 3HAYEeHUs NepeMeHHbIX NPorpaMmbi.

Ona nporpammupoBaHusa akpaHa ucnonb3dyetcs MeHemkep akpaHoB 2.8. YUTOOblI OTKpPbITb MeHemxep
3KpaHOB, CriefyeT HaXkaTb Ha 3arofloBOK BKIaAKW B NIeBov YacTu paboyen obnactu.

Cxema®

# O 5 @ 140% -~

PucyHok 3.29

goHedxe dax¥aHa |y

Mo ymonuaHuio B MeHegkepe aKkpaHOB OTOOpaXkaeTcs OOuH 3KpaH.
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MeHen#ep aKpaHoOE B X

— 6% [pynnel @
— ;!. [pynna 1

] 3kpan 1

v [lapameTps
EEZER :r= |

Onucanue

Wran

PucyHok 3.30

[HoGaBneHue aKpaHoOB

B MeHexXepe 3KpaHOB MOXHO HaCTPOUTb HECKOSIbKO 3KpaHOB, NepekrniYeHue mexay KOTOPbIMM Ha
auncnnee an6opa 6y/:|,eT OCYLUECTBINATLCA NO HAXXaTUK KHOMKU Uinn no cobbITuio.

Ons pobasnexus akpaHa cnegyet kNukHyTb KM no anemeHTty Fpynna 1 n B KOHTEKCTHOM MeHI0 BbIOpaTb
[Jo6aBuTb 3KpaH.

MeHea#ep s3kpaHos | X

PucyHok 3.31

Ons yoaneHus akpaHa cnegyeT kKnvkHyTb MMKM no Hy)XHOMYy 9KpaHy M B KOHTEKCTHOM MEHI0 BblOpaTb
Ypanuth.
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MeHea#ep sKPaHOE

— 36 [pynne @

— é!& [pynna 1

[F] Peaaktupoeats 3kpan

£ Yaanute

PucyHok 3.32
[nsa cMeHbl No3uumn 3KkpaHa, ero cregyet nepeTaHyTb, yaepxusas knasuwy Shift, Ha HoBoe mecTo.

MEHEQED SKDEHOE

— ;& [pynnbi @

PucyHok 3.33

Mpwv nepeHoce HoBOe NonoxeHue ByaeT oToGpaxaTbCs B BUAE rOPMU3OHTANbLHOMO Mapkepa.

CBouncTBa 3KpaHa
,D,J'Iﬂ 0T06pa)KeHVIF| CBOWNCTB 9KpaHa Ha naHenun CBOWCTB cnegyet ABaxabl HaXatb Ha Hy>KHbIl7I 9KpaH B
MeHe[)Xepe 3KpaHoB.

CsowicTBa aKkpaHa:
*  Wma — ons otobpaxeHns B MeHeKepe 3KPaHOB M B 3arofloBKe peaakTopa 3KpaHoB;
+ OnucaHue — TEKCTOBOE OMNMCaHNE 3KpaHa.

Cxema® | Ixpan "Ikpan 1" X | Ceoiictea 3kpaq 1 8 x
O, 57 @, 100% - z=21 |
v [MapameTps
Wmna Skpax 1
% Onucanme
T e kKecT
% Wma

PucyHok 3.34

Mepexon K aKkpaHy
Ecnn B npoekTe y4acTByloT ABa unu 6ornee aKkpaHOB, TO HeOBXOAMMO HacTpouTb Mepexodbl (YCrnoBus
nepekKnioyYeHns) Mexay HUMN.

[ns cospaHna nepexoaa crenyert:

1. Haxartb KM no anemeHTy Npynna 1 B fepeBe MeHeaxepa 3kpaHoB 1 BbiIbpaTe PeaaktupoBatb
rpynny B KOHTEKCTHOM MeHio. OTKpoeTCs BKagka pedakropa rpynnbl 9KpaHoB.

BbibpaTb CTapTOBbIN 3KpaH B peAakTope rpynmbl 3KpaHoB.

B cBolicTBax akpaHa Haxartb «...» B napameTpe Mepexopn k akpaHy. OTKPOETCS MEHIO CO3aaHUs
nepexoaa.
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4. B Bbinagatoliem meHio CNUCOK 3KPaHOB BbIGpaTh ApYroi 3kpaH Ans nepexoaa K Hemy.

Co3gaHue nepexoaa >

BriBop skpaHa
@ CnucoK 3KpEHOB | < oTCYTCTBYET -

< OTCYTCTBYET =

SrpaH_BLIMK

Yenoswe Nepexona SkpaH_TON

CcylecTENATE NEPEXDA B CNYYSAX:

@ [eHepaumm cofbiTHil OT Npubopa BesycnoBHBIA Nepexon -

W3MEHEHMA SHAYEHKA NEPEMEHHOH

OK

PucyHok 3.35

5. B none YcnoBue nepexoga BbibpaTh NyHKT MeHepauus cobbiTui oT npuGopa 1 B
BbiNafatoLLemM MeHI0 yKasaTb KHOMKY nNpubopa Ans BbiNoNHEHUS epexoaa Unn BbiopaTb NyHKT
N3meHeHUs 3Ha4YeHNsi NepeMeHHOMN AN yKa3aHus nepemMeHHon ByneBcKoro Tuna, B crnyyae
N3MEHEHUs: 3Ha4YeHUs1 KOTOPOW ByAeT BbINOMHEH nepexom.

Co3AaHWE Nepexosa BesycnosHbii nepexon & o

Haxamie "Beepx”

BriBop skpaHa
Omyckanue "Beepx”

@ CnucoKk 3KPEHOB < oTCYyTCTBYET >
Ynepwanve "Beepx”
Haxamie "Brus"

Cmyckane "BHias"

YonoBwe nepexona Ynepxa-me "Bana”
Oyl ECTENATE NEPEXDA B CNYYaRAX: Haxamwe "Bson” -
@ [eHepaumm cofbiTHil OT npuGopa BesycnoBHBIA Mepexon -

MzMeHeHMA SHAYEHKA NEPEMEHHOR

OK

PucyHok 3.36
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Co3gaHve nepexoaa ot

BriGop akpaHa

@ Cnucok SKpaHoB | < oTCyTCTBYET > -

YcnoBWwe nepexona

CcylecTENATE NEpEXDO B CNYYaAN:

[eHepaumn cofiTit oT npwbopa -

@ MameHetua 3HEYEHWA NEpeEMERHOR [sd]

oK

PucyHok 3.37

NMPUMEYAHUE

Be3ycnoBHbIN nepexon CryXuT Ans HaCTPONKN Nepexoaa, eCrnv HU O4HO 13 COObITUIA UK
N3MEeHeHWI 3HaYeHNs1 NepeMEHHON He NPONCXOAUT, Hanpumep, AN nepexona Ha 3KpaH
aBapun.

6. [Mocne co3naHnsa nepexop Oyaet oTobpaxeH Ha cxemMe B peaKkTope rpynmnbl 3KpaHoB U B
CBOWICTBaXx 3KpaHa.

Cxema® | Fpynna skpanos "I'pynna 1" 1 F X || CeoitcTea 3KpaH cTapToBLI n B/ x
e, 5 ® 100 - e 222! |
v [Mapametpoi
[ 5+par cTapToeti
Ormcanue
~  [epexogs! < Konnexumn nepexopos >
o Mepexol K SKpaHy < OTCYTCTEYET >

—I_p | Mepexon k skpaHy Skpar_BLINK

o= Sxpan_BLINK l.___-l Mepexon k skpaty  Jkpar_TON

o o
o) |

o= JKpaH cTapToBLIA o=

Wran

e

Sxpan_TON

PucyHok 3.38

I'Iepexop, OT 3KpaHa K 3KpaHy MOXeT NponcxognTb Mo pasfiMyHbIM COBbITUAM, 4N 3TOrO MOXHO HaCTpOUTb
HECKOJ1bKO (KOHHEKLI,VIIO) nepexonos. ﬂepexop,bl [006aBnAKTCA aHaNoOrM4yHoO OMMCaHMUIo BbiLLE.

Ons pefakTMpoBaHWUa UK yaoaneHusl nepexofa criegyet BbiopaTe ero B CBOWCTBaX 3KpaHa U HacTpouTb
COOTBETCTBYIOLUME NapaMeTpbl. [epexon GyaeT yaaneH, ecnu B none CNMUCOK 3KPAHOB MEHI0 CO3[aHus
nepexoaa 6yaeT CTosATb 3HaYeHNe < OTCYTCTBYET >.
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CeoicTea 3kpaH 1 H x

MEEN =)

Hran Fkpan 1

v [epexoos < Konnexumna nepexcaos >

PucyHok 3.39

Pepaktop akpaHoB
[na HacTponkn BbiBoAa MHAOPMaLUUM Ha 3KpaH crefyeT OTKPbITb PedakTop dKpaHa OBOVHbLIM HaXaTuem

Mo 3KpaHy B MeHempKepe aKpaHOB UMK HaXKaTMEM Ha KHOTKY m PenakTupoBaTh 3KpaH U3 KOHTEKCTHOTO
MEHI0 3KpaHa.

CxeMa™ 3|:pa||'3xpanl'| 4 b X || CeolicTea IxpaH 1 . | ox
B 5@ 00 ~ 2 E
v [lapameTtps
[ZZI 5<pari 1
Orwmcarme

PucyHok 3.40

OkpaH MOXeT cofepkaTb HEeCKOSIbKO CTPOK, Mepexon K KOTOPbIM OCYLLECTBISETCS C MOMOLLbI KHOMOK

npubopa. [na gobasneHns Unu yaaneHust CTPOK CreayeT HaxaTb Ha KHOMKY Zé KoHTekcTHoe MeHIo
CTPOKM 1 BblGpaTh HEOBXOAUMYIO KOMaHAY.

B

=

PucyHok 3.41

B cTpokax pacnonaratoTcsi areMeHTbl yNpaBneHusi, KoTopble nepeTackMBaloTca M3 naHenu bubnuorteka
KOMNOHEeHTOB MeTogom drag & drop. OnucaHusa 6rokoB npuBegeHbl B pasgene OnemMeHTbl ypaBrieHus
6.4.
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NPUMEYAHUE
Habop cumMBonoB peanusoBaH B pamkax koguposku Windows-1251.

[i]

KOﬂMpOBaHMe JKpaHOB

B MeHepxepe 3KpaHOB MOXHO KOMMPOBAaTb 3KpaHbl A7 BCTABKM B TEKYLWUA UNW OPYrov npoekT. [Ans
KONMpoBaHMSA BblAENEHHbIX 3KPaHOB criedyer BblbpaTb komaHoy KonupoBaTb B KOHTEKCTHOM MEHHO
9KpaHa Mnu rpynnbl 9KpaHoB, NMMOO HaxaTb codeTaHue knasuw Ctrl + C. Heckonbko 3KpaHOB MOXHO
BblAENUTb C NOMOLLbLO 3axaTton knasuwwin Ctrl nnu Shift.

— ;6 [pynnbi @
— é% [pynna 1
ml=

. [F] Peaaktupoeats skpaH

E Konwpoeate

£ Yaamwre

PucyHok 3.42

[nsa BCTaBKM CKOMMPOBAHHbLIX 3KPaHOB creayeT BblOpaTb B KOHTEKCTHOM MEHK 3KpaHa wnu rpynnbl
3KpaHoB koMaHAy BecTaButb, nnbo HaxaTtb coveTtaHue knasuw Ctrl + V.

BmecTe ¢ akpaHOM KONMpYTCS BCe pa3MeLLEHHbIE Ha 3KpaHe areMeHThbl yNpaBneHnst  CBONCTBA 3KpaHa.
[MpuBA3aHHbIE K 3KpaHy MepeMeHHble KOMUPYKTCS B ApPYron MpoekT cornacHo pasgeny KonvpoBaHue
nepemMeHHbIx 5.4.

Ecnu Mexay BblAeneHHbIMU 3KpaHaMu €CTb nepexodbl, TO OHU KOMNMMPYKTCA BMEeCTe C 3KpaHaMWu. Ecnu Yy
9KpaHa eCTb nepexon 3a npeaenbl BblﬂeﬂeHHOVI 06]'IaCTI/I, TO Takomn nepexoa yaanaetca.
3.5 Pexxum cumynsatopa

KoppekTHOCTb paboTbl CO3OaHHO NporpamMmbl MPOBEPSETCS C NOMOLLBIO PEXUMa CUMYNSATopa, B KOTOPOM
MOAENUPYETCS M3MEHEHWe COCTOSHWA BbIXOOOB B 3aBMCUMMOCTM OT W3MEHEHWUsl COCTOSIHUIA BXOAOB.
Cuvmynaums no3sonsaeT npoaHan1M3npoBaTh COCTOSAHWE CUrHAMNOB BHYTPY NPOrpaMmbl.

[nsa nepexona B peXuM CUMYNSILMKN CeayeT HaxaTb KHOMKY ’ Ha naHenu UHCTPYMEHTOB UMK BbIGPaThb
B rmaBHOM MeHo CepBuc — Pexxum cumynsaTopa. OTKpoeTcsi NaHenb CUMYALUK.

MaHenb cumynsauum

| N B | Neprom mc: 100 ~  Bpemawkna: 100 - mc v |§bl
h- Myck 3anyck cumynauumn B peansHOM BpeMeH!
|+ Lar Ha oguH unkn Mowarosas cumMynauna, BbliNONMHAET 1 LUK NporpamMmbl
I Mavaa Maysa cumynsiLum, NOBTOPHOE HaXxaTune NpojorkaeT
y cnmMmynaumo
. OcTtaHoBKa OcTaHoBKa cumynauun, nepesoauT pexnMm CuMmynaunm B
cuMmynsaTopa nepsoHa4vasribHoe COCToAHue
Nepuoa, mc Mone BBOAA AN 3aAaHMs Nnepuoga 06HOBRNEHNS MHopMaLMK
Ha cxeme B MUNIMCEKYHAaX
Monsa BBOOa A4 3agaHnA BpeMeHU LnKna BbINoJfTHEHNA
Bpemst umkna nporpamMmbl B peXXuMe CMMyrsTopa 1 Belbopa eguHuL
U3MepEeHUsi BpEMEHU LMKIa
n_ OTKpbITb/3aKPbITe OKHO A5 MPOCMOTPA 3HAYEHWI NepeMeHHbIX
—_— OkKHO npocmoTpa P P A P P P
oo Ha KaXk4oM Luare BbIMOMHEHWs! NporpamMmei
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BHUMAHME

Vi " \ [BpeMs LuKna B pexviMe CUMYNALMM He TO XKe CaMoe, YTO BpeMsi Liykna 7.2, paccyuTbiBaeMoe
HenocpeacTBeHHO B Npubope. Bpems uukna moxeT 6biTb BoIGpaHO NPON3BONbLHO 1 Tpebyetcs Ang
cumynsuumn pabotsl BpeMeHHbIXx ®B — TON 6.2.2.2, TOF 6.2.2.3, BLINK 6.2.3.1. Bce ycTaBku
BpeMeHHbIX Pb ByayT oTpaboTaHbl B NPOMEXYTOUHBIX LLArax cumynstopa.

CumynupoBaHue paboTbl 6MOKOB YacoB

Ona npnbopoB ¢ QyHKUMEN YacOB peanbHOr0 BPEMEHW OTKpPbIBAETCS [LOMOMHUTENbHAas MNaHenb, C
MOMOLLIbIO KOTOPOW MOXHO cumynupoBaTtb noegeHne ®b CLOCK 6.2.2.4 n CLOCK WEEK 6.2.2.5 Bo
BPEMEHM.

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

MocnepoBaTenbHOCTL U NpaBuna paboTbl B peXXumMe CUMYNSALUA
nOpﬂﬂ,OK cnmynaunm nporpamMmmbl:

1. 3anyck cumynaTtopa B OQHOM U3 PEXMMOB: peanbHOro BpeMeHM ( > ) Unn B noLLaroBom ( - ).

2. 3apaHue 3Ha4YeHU BXOOHbIX CUrHaMNoB Ha Brnokax NnporpamMmbi:

(> —
0

AND

- Q6

= >
1 r
M Paspenvms [ OfSnemurs

OkHo NpocMoTpa B B8 X
HMrn 3HaueHwe Twn nepemMeHHoA
az 1 bynesckoe
PucyHok 3.43

3. TMopbop 3HavyeHun napametpos MNMepuopa, mc 1 Bpemsa uukna gns ygobctea cumynsaumm.
4. Bbixog 13 pexuma CMMynauum As KOPPEKTUPOBKU NPOrpamMmmbl.

Pexxum cnMynaumm pa60TaeT no cneaywwnm npasuiam:

« nporpamma (Bknagka Cxema) U Makpochl MOAENMPYHTCS Mo OTAENbHOCTY;

« paboTa GroKoB, HE UMEIOLLIMX CBSA3U HU C OAHUM U3 BbIXOA0B Npnbopa nnmv BbIXOAHbLIM GrIOKOM
CETEBOI NepeMEHHON, He CUMYIUPYETCS;

* cumynsums He Byaet paboTaTb ANsi 3HEPro3aBUCUMBIX U HEKOPPEKTHO NPUBSA3aHHbLIX NEPEMEHHBIX.

OkHO npocmoTpa
OkHO npocMOoTpa MOXHO OTKPbITb WUJTW CKPbITb HaXaTuemM KHOMKU [Eb Ha naHenn cumynaunn. OkHO

npegHasHa4vyeHo AOna npocMoTpa 3HaYEeHNN nepemMeHHbIX Wnun BXO,EI.OB/BbIXOJJ,OB Ha KaXxaom Liare
BbIMOJIHEHUA NpOorpamMmmebl.

[o 3anycka cumynsumMm OKHO NycToe.
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Wran 3HaueHue Tun nepemeHHoi

PucyHok 3.44

[na nobaeneHus nepemMeHHon Ans oTobpaxeHus crieayeT HaxaTb B MyCTOe nore B KonoHke Ums, 3atem
Ha KHOMKY «...».

HMran

-]

PucyHok 3.45

OTKpoeTCFl Tabnuua nepemMeHHbIX. B Hen MoryT ObITb BblspaHbI nepemMeHHble NpoekTa, BXoAbl N BblIXOAbl.

BriBepuTe nepemenHyto

pd

|I'Iov|cx | »
3H Weno
Wrn nepemenHHon Tun nepereHHoi IHepr ":]:Imm 5 II:!I{B]:I'IE KarmeHTapuA
varl Bynesckoe - 1 0 Het
< HE BEIODAHS > Eynesckoe - 1 0 Het

|°m°m3|annuawada|_| 19OexIag | oKy

PucyHok 3.46

BbibpaHHble nepemMeHHble 406aBATCA B OKHO NPOCMOTpa.

OkHO NpocMoTpa B x
Wran | 3HayeHwe Twn nepereHHoiA
wari 0 Bynescroe

PucyHok 3.47

Takke NepemMeHHyl0 MOXHO 400aBWTb B OKHO mpocmoTpa Haxatuem KM Ha nepemMeHHylo Ha cxeme u
BbI6OpoM kHOMkM [106aBUTL B OKHO MPOCMOTPA B KOHTEKCTHOM MEHIO.
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1 54 . TO BOOL 1

1,3 et TO BOOL :

PucyHok 3.48

i

|

@ JoBaeuTe B OKHC NpoCMoTpa

Bo BpemMA cumynaunm 3Ha4eHnd nepeMeHHbIX MOXKHO 3aaBaTb B OKHE NMPOCMOTpPa B KOJTOHKEe 3HaueHus.

[na nepemMeHHbIX Takke MOXHO YKa3blBaTb 3HadeHUs Ha cxeme. [1BOMHOe HaxaTue Ha MNepeMeHHYH
BbI3bIBAET OKHO C MoONemM BBOAa HOBOro 3Ha4YeHus.

3meHeHe 3HAYEHWA hod
Hoeoe sHaueHwe: 0
PucyHok 3.49

B pexnme cnmyndatopa MOXHO M3MEHATb 3Ha4YeHUA BXOO40B rlle6opa, HaXxuMmasa Ha Hux. Mo HaxaTuto
ONCKpPETHble BXOAbl MEHAIOT LBET U 6yJ'IeBCK06 3Ha4vyeHue, Ona aHanoroBbliX BXOOOB 3Ha4YeHWe 3adaeTcA
aHanorn4yHo nepemMeHHbIM B OKHE C nonem Beoaa.

13 [.
Al B

PucyHok 3.50

3.6 HacTtpowmka nopta n noaknioyeHne npmoopa

UTto6bl OTKpbITE OKHO HacTpownkm nopta, cnegyet BbibpaTe B rmaBHOM MeHi Mpubop — Hacrtpoiku
nopta unu HaxaTtb Ha nHgmkatop COM B cTpoke cocTosHus 2.7.

B okHe HacTtpowmka nopta Bbibupaetrca Homep ucnonbdyemoro COM-nopta n agpec nogkntoyaemoro
npubopa, ocTanbHble HACTPOMKM (PUKCUPOBAHHLIE U BbIBOASTCS AN1S CNIPaBKU.
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Hacrpoiika nogentouenna npuBopa
Tun coemrerna
-
 [lapameTpd NoAKMOYEHWMA
Mopt COMS
CropocTe ofiMeHa 5600
[niHa cnoea naHHex a
KoHTponE YeTHOCTH OTcyTcTEYET
KommyecTtso cTon-GuT 1
Appec npubopa 16
MNopr
Boibepute nopt anA ceAsW © npuBopom.
Ctrena

MopgknioyeHme npubopa no USB

PucyHok 3.51

Insa nogkntoveHus npubopa k MK yepes nopt USB cniegyer:

1. YcrtaHoBuTb apariBep USB, KOTOPbIA MOXHO CkayaTb Ha canTe www.owen.ru.

2. MogkntounTb Npubop k MK 1 BkNtountb NUTaHue (ecnu Tpedyetcs). B 3aBMcMMocTn oT Mogenu
npubopa onsi CoeguHEHNs1 UCNoSb3yeTcsa KOMMMEKT Ans nporpammupoanms MP-KM20 wnu
kabenb Ans nporpammMupoBaHMs U3 KOMMNNeKTa noctaskm npubopa. Homep amynupyemoro COM-
nopTta MoXHo y3HaTb B [lucnetyepe yctponcts OC Windows.

=g ducnetuep yoTpocTe — O

®ain  [Jefcteme  Bug  Cnpaeka

&= = E HE

he]

[ Komnerotep
g Kontponnepe IDE ATASATAP
a Kontponnepe USE
<; KoHTponnepe! 3anoMUHaHIWNE YCTRoACTE
=1 Morutope
}3 MEILLW 1 MHBIE YKaIRIBAHILLME YCTRORCTES
= Ouepean nedatn
K} MepeHocHble ycTpoicTea
v % Moptel (COM N LPT) s
3 Owen PR200 (COM3)
= Mopt npuntepa (LPT1)
"'? Mocneaoeatensrblil nopt (COMT)
| Mporpammbbie ycTpolicTea
D Mpoueccopel
{3 Certeerie aganTepel

PucyHok 3.52
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Ceoictea: Cwen PR200 >
Ofwme  Mapametpsinopta  [paiteep Cseperwa  CoBsmin
- Chwen PRZ00(COM3)
=

Tun yctpoticTea:  Moptel (COM K LPT)
WaroTosuTens: Proizvodstvennoe obedinenie OWEN LLC
Pazmewerne: Port_#00071. Hub_#0003

CocToRHME yoTpoiicTEa

WCTpoiicTEo paboTaET HOPMANEHD.

Omvena

PucyHok 3.53

3. Baectn Homep COM-nopTta u agpec npubopa (no ymonyaHuio — 16) B okHe HacTpoika nopTa n
HaxkaTb OK. Ecnu nogkntoyeHne KOppeKTHO, TO B CTPOKE COCTOSIHMSA 0TOOpa3nTcs HaumeHoBaHue

NOAKMYEHHOro npubopa.

3.7 3anucb nporpamMmbl B npubop

3anucb nporpaMmmbl B npudop

A BHUMAHMUE

HOBOW.

Ecnn B nogknto4YeHHOM npl/l60pe YXXe eCTb paHee 3anncaHHad nporpamMmma, To OHa 3aMeHAETCA

CospgaHHasd nporpamma 3anucbisaetcs B [13Y npubopa.

[lnsa 3anvcu nporpaMMbl B NpuGop crieayer:

1. TMoakntounte npubop k MK.

2. TopaTb nuTaHue Ha nNpubop, ecnu TpebyeTcs.

3. Hactpoutb napameTpbl COEAMHEHMS, €Cr B 3TOM eCTb HEOBXOAMMOCTb.

4. 3anucatb nporpaMmmMy B Npnbop, HaxkaB KHOMKY ﬂl Ha NaHenun MHCTPYMEHTOB M BbIGpaB B
rmaBHOM MeHio ®ann — 3anucaTb NnporpaMmmy B npuobop.

Mporpammupoeadue npuBopa

Jannck HACTPOEK NPOEKTA...

PucyHok 3.54

Ecnu 3anvcbiBaeTcs nporpaMMa ¢ HacTpolkamu Ans Apyroi Modenv nprubopa, To NosSiBUTCA criegytollee

cooOLLeHue:
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OWEM Legic et

[AnA zanuoK NpoekTa B Nnpuiop gomeeH ObiTe NOAKMKYEH
I wvnmao.
Ha ganHbii MomerT nogemioded MP200-220.2(4).5

PucyHok 3.55

NMPUMEYAHUE
El Cpasy nocne sanucu npubop NepexoamuT B paboUnin pexnm 1 nporpaMma 3anyckaercst
aBTOMaTUYECKM.

MNMepekntoyeHne OWEN Logic B pexxum OFFLINE

Pexxum OFFLINE cnegyet ncnone3osatb, ecnu B AByx unu 6onee npunoxeHnsx OWEN Logic Ha ogHom
MK HacTpoeHa nepegada AaHHbIX B oauvH npubop. lMpunoxeHus OyayT nooyepegHO 3aHMMaTb MOpT,
3arpyska B npMbop B TakOM criyyae npepsercs.

MpunoxeHus, KoTopble He AOMKHbI OCYLLECTBNATbL 3arpy3ky, cnenyet nepesectu B pexum OFFLINE.

Pexxkum OFFLINE BkntovyaeTcs/BbIKNIOYAETCA KMMKOM MO MMeHU npubopa B CTPOKE COCTOSHUA 2.7 Unu B
rmaBHoM MeHto CepBuc — Pexxum OFFLINE.

3.8 OHnavH oTnaaka

Pexum oHnanH otnagku CNy>Xut ona tectnpoBaHuna nporpamMmmbl C pealibHbIMMU 3HA4YE€HUAMU C BXO40B

==
npubopa. [Onsi 3anycka pexuma OHMawH OTNagku criefyeT HaxaTb Ha KHOMKY _‘Zl Ha naHenu
nHctpymeHToB, OWEN Logic nepemger B pexwm OHNaWH OTNagku, B HEM HEBO3MOXHO BHOCUTb
n3meHeHnst B npoekT. OTKpoeTcsl naHenb OHMNavH otnagkn. OHNanH oTnagka MPOBOAMTCS TOMBbKO C
noakntodeHHbIM K MK npnbopom.

MNocnepoBaTenbLHOCTL U NpaBuna paboTbl B peXXuMe OHNanH OTNaaKu

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

[ns npoBeaeHnsa oHNanH OTnagku cnegyert:

o
1. 3anycTtuTb OHManH OTNaAKy HaXXaTUeM Ha KHOMKy = .

2. npOBepMTb NIOTNKy pa60T|=| nporpamMmmsl ¢ pearnbHbiMU 3HA4EHUAMU HA BXOOdaxX np|/|60pa , KOTOpble
OTO6pa)KaIOTCﬂ Ha cxewme.

: |m|:n:le_T'-.-.n:I_Sen5 P D—D |
B BBE+15 — 5 BBE+1E
Al = e 5

o ioioioio

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

Al2 °.

PucyHok 3.56

gl
3. [na BHeceHus KOPPEKTNPOBOK BbINTU 13 pexnma OHMaWH OTNaaKn HaXxaTuem Ha KHOMKy *=.
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OunnanH oTnagka OOCTyMHa TONbKO ANsi CXeMbl MpoekTa (4N npoBepku paboTbl MaKpOCOB cregyet
NCNonb30BaTb PEXUM cumynaumm 3.5).

PyyHas 3apaya 3HaYeHUM

B pexvme oHnanH otnagku Ha Bxoabl pyHKUMIA, OB 1 MakpocoB MOXHO 3agaBaTbk COOCTBEHHbIE 3HAYEHUS,
KoTopble He OyaoyT 3aBMCETb OT 3HAYEHUW C BXodoB npubopa. Ons 3agavm cOOCTBEHHOIO 3HAYeEHMs B
peXvMe OHIalH OTragky crieqyeT HaxaTb Ha Bxog Onoka n BBECTU HOBOE 3Ha4eHue.

lzmeHeHNE SHAYEHINA n

Hoeoe sHaueHwe: 1 4

3E$HKCHDOBETI: SHIYEHKE

[pHMHATH CTMeHs

PucyHok 3.57

Ecnu ycTaHoBWTb ranoyky 3acpMkcupoBaThb 3Ha4YeHUe, To HOBOE 3HauyeHve byaeT AeiNCcTBOBaThL B TeYeHue
0oHOro paboyero LyKna 1 no okoHYaHUM cOPOCUTCS [0 3HAYEHUs C NpMGopa I UCXOAHOIO 3HAYEHWS.

B TeyeHne gencTansa HOBOIO 3HAYEHUS OHO BbIOENAETCS XKEeNTbIM LIBETOM.

PucyHok 3.58
Ecnu 3adoukcnpoBatbh HOBOE 3HaAYeHUE, TO OHO OyaeT AeNCTBOBATh KaxabI pabounin LUK 0O M3MEHEHUS

BPY4HYIO Ha apyroe nnn Ao OTKINo4YeHnqA d)MKcaLIMM. dukcauuns 3Ha4YeHNN 06pa0b|BaeTc;| B Clly4ae BbIiXxoaa
N3 pexnma OHMaWH OTnagKu. Sa(bI/IKCVIDOBaHHOG 3Ha4YeHne oTMe4yaeTCd Ha cXxeme crieayoumm o6pa30M.

PucyHok 3.59
YcTpaHeHue Henonaaok

B cnyyae obGpbiBa CBsi3n ¢ NpMOOPOM peXMM OHMamH oTnagku copocutca yepes 10 cekyHa, u npubop
nepenget B pabounit pexum. Ecnn ycnetb BOCCTAaHOBUTL CBSA3b, TO OHMAWH OTnagka NpoaorikUTCH, HO
3aPUKCUPOBaHHbIE 3Ha4YeHns ByayT cOpOLLEHbI.

BoccTaHoenenme ceasm ¢ npuGopom - | X

B npougcce oHNaliH 0TRaAKM NPOM30LWINa NoTepA CBASK ¢ npuGopom. MoeT noneimka
BOCCTEHOBWMTE CBASE.
MonpofyiTe BRINOIHXTE CREOyHLWME AERCTEWA ANA BOCCTAHOBNEHWA CEASW ¢ NpuBapan:

1. MNpoeepeTe coegaHeHE © NpMBopOR
2. NepesarpyavTe npubop
3. Ecnw pefictenA 1-2 He nomornu, HasmuTe kHonky " Hdanes”

DNanee OmaeHa

PucyHok 3.60
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NPUMEYAHUE
El Ans kaxgon mogmdmkauum npubopa ecTb Npegen nepegaBaeMbiX 3HAYEHUMA B PEXXMME OHManH
oTnagkn. Ecnn Ha cxeme oToGpaXaroTca NycTble S4Yerku 3Ha4eHWI, 3Ha4UnT cpabaTbiBaeT
orpaHuyeHue, 1 cnegyeT yBenmunTb Maclutab cxembl, UTOObl MeHbLLE 3Ha4YeHWI nonagany B
«BUOUMOE OKHOY». 3adhMKCMPOBaHHbIE 3HAYEHUSI OCTalOTCA 3addUKCUPOBaAHHBIMM, ECIN He
nonagaroT B «BUANMOE OKHO», HO COKpaLlaloT npeaen nepegaBaeMbixX 3Ha4EHWN, TaK Kak
3aHUMaloT 0bnacTu NamsTu.

3.9 CBeageHuA O nNpoekTe

[na 3anycka okHa CBegeHMst 0 NpoeKTe crieayeT BbiGpaTh B rMaBHOM MeHio ®ann — CeegeHus o
npoekre....

Bknagka «O6wume»

Ha Bknagke O6wme cogepxutca uHgopmaumus o sepcusax OWEN Logic, B KoTopbIX co3gaBancs u
N3MEHSICH NPOEKT.

CeegeHna o npoekTe >
Ofwwe | AnropuTm
Bepowua cpenw paspabioTiy, COS0aBWEA NPOEKT: 1.13.184.17354
Bepcua cpenbl paspaboTkK, M3MEHWBLLEA NPOEKT: 1.13.184.17354
OK OTtmena

PucyHok 3.61

Bknagka «<Anroputm»

NMPUMEYAHUE
m Bknagka AnropuTm JoCTYyMHa Tonbko ans npuéopos MP200.

Ha Bknagke ARMropuTmM MOXHO yKasaTb M MOCMOTPETb WHoOpMauuio O rpynne, HOMepe W Bepcun
nporpamMmbl Ans 0TOGpaXKeHUs B OkHe MHdopmaLuumy 7.1 o noaknoyeHHoM NpuGope nocre 3anucu.
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CeegeHnA o NpoekTe .

Ofwme | Anroput

Mpynna: TRM1033
Homep: 0101
Bepcua: 0 ) 2 ; 1

Ok OTrMena

PucyHok 3.62

« [pynna - onpegensiet rpynny (CEMeENCTBO) anropuTMoB;

* Howmep — onpenenseT HOMep 1 NO3BOMISIET OTNINYATL CXOXME anropuUTMbl B pamKax rpynbi;

+ Bepcusa — onpegenset Bepcuio anroputma. PekomengyeTtcs Ans 3agaHusa Bepcum UCnosb3oBaThb
dopmat Semantic Versioning.

3.10 MeHegXXep KOMNOHEHTOB

MeHemXep KOMMOHEHTOB CIY>XUT AJ15 3arpy3Kky B MPOEKT KOMMOHEHTOB M3 OHMarH-6a3bl komnaHm OBEH
(Tpebyet noakntoveHne kK IHTepHETY) 1 ynpaBneHust KOMMNOHEHTaMU, KOTopble XpaHsaTcs Ha MK,

[nsa 3anycka MeHemkepa KOMMOHEHTOB crieqyeT BblbpaTb B rmaBHOM MeHi ®ann — MeHepxep
KOMMOHEHTOB.

Bknapka «OHnanH-6a3a»
Ha Bknagke OHnanH-6a3a oToOpaXxxaeTcsl CNMCOK KOMMOHEHTOB 13 OHNanH-6a3bl komnanum OBEH.

8 Mereakep kommonenTos -
B M B ] s
Ornai Basa | GuBnuotexa
~
1] 3amysums & nposkt Jarpysume & SuGnuorexy | |11 «
[ Semysim sposcr | | Samys Y| Dowex KycouHo-nuHeHas annpokcumauma Ha 10 Touek PLA
Kommoren el O Vi Onucare Ew6mtorexa | Mpoex =
Boe T || (O] @3 wmeiio2a v v
| @ |msi102ac v v
Fasn [ata cospanms: 20 asrycra 20181 AgTop: petera
Ananorossie npecBpasce... 50 | @ wms110-8A v v
[ ——— 8 || [O[@ wenoex > > [lata wamenerus: 20 aerycra 2018, [pynna: Aanorossie npeoBpascsaHs
LyckpeTHbie npeoGpasos 14 mIEI v v Docryn: Bes napona
Torvmecrute snemen! 9
[lns Bermansiym 7 | |B| @ me1g16x v v
Otume 6 |:|0|@ wenoaz v v
EErys 51Ol @ [mkioaxax v v
Yipasnsouuve 1 perynip 5 (|
Tava wepevn ¢ O] @ mknoaxax v v Boa | Tm Onutcarute
Perynatopb! 4 0O @ muiiosu v v X7 C nnasarowed sanATol
Taiimepsi u cueTtcn ¢ O @ wrem v v 6 C nnasaowen sanaTo
Lon. eyHKLAM 3
X5 C nnasaroueil sansToit
Fabota ¢ sx0aaMa 2| |Bl@ mvioxsex v v &
Pafiora ¢ skpaHom 2 O| @ |my110-x16PX v v X4 C nnaparolen 3anAToi
0O @ nus v v X3 C nnasaolwen sanATol
0| @ |nP200x.2.XX v v X1 C nnasarowen sanaToi
0| @ neT10mmeT10) v v X C nnasarouei sanaTo
mjf =] v v - Y10 € nasaowei sansTo
. v
PeayneraTonepaut - | [ Qw0 [ Yenewno Bwnonkenio: 0

JakpeiTe

PucyHok 3.63

Boinagatowee meHio KOMMNOHEHTbI NO3BONSET OTUNBTPOBATL CUCOK NO TUNY:
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?E MeHeg#ep KOMNOHEHTOE

OHnaliH Basa | BuBnuoTeka

KoMnoHeHTRI
Bce -

Bce
Makpock

llaGnoHEl cETEBRD YCTPORCTE
PucyHok 3.64
Makpocbl 4ONONMHUTENBHO pa3aeneHbl Ha KaTeropun B 3aBUCMMOCTM OT Ha3HaYeHUs:

KaTteropua

AHanorosele npeobpazos. .. 50
WafnoHe! ceTeBLX yoTRO. .. 18
ckpeTHeie npeodpasos. .. 14
Morvyeckue sNEMEHTEI
[na BenmanAwan

Difume

[eHepaTopkI
Ynpasnawuwme 1 perynip. ..

s L =

[ata v spema
Perynatope
TaiAMEDEI M CYETYMKMN
Mon. dyHKLAM
PaboTa c exopanm
FafioTa ¢ akpaHom

Pl Pl G e e fm LT LT €D

PucyHok 3.65

|-|OJ'IH09 onncaHme KOMMOHEeHTa MOX>XXHO I'IpO‘-II/ITaTb, BblOENMNB €ro B ClUCKe. OnvlcaHme KOMMNOHEeHTa
oTobpaXkaeTcs B NpaBow YacTu okHa. [Ans oTobpaxkeHWs NOMHOM JOKYMEHTaUMM K KOMMOHEHTY TpebyeTcs
Acrobat Reader.

8 Menemxep kamnorerTos — O x
Orinai Gaza | Bubmarera
~
1] Zarpysums 8 npoexT 3arpysums & Gubnvotery | |Movck 3
U] E X/ || PacyeT BpemeHm unkna. Bepcua 1.00 CycleTime_
Kommoren el O Vs Orwcarme Bvbnwoeka | Mposk
Bee ~ O & [B_seL BunapHeii BaiBop. Bepens 1.00
| £ |code_En32 | Popruposarue SuToson Macku a
[Ererrm [lama cosnarwn: 30 asrycra 20181 e
Ananorosie npeoGpasos 50 [ £ CycleTime_ Pacuer spevesm uacna. Bepcus 1 —_—
WaBroHe! GeTesbix yoTpo 12 | £ |Evert_Log | Kypran codmii ia 24 sanucn. B 1 T oy s NI T i
6 14
e | £3 | Grai_4oni_ | Mpaow o d Toucam. Bepena 1.04 Hoctyn: Bes napon
TMorueckue snemerTs! 9|
T B 7 ||} || £ |OperTimer_ | Taiimep Hapadomkn + cueTwi k..
O6uwe 6 |[f
TevepaTopsi 5
Ynpasnmouye 1 perymp 5 . = o
e a—— n on n J—
PeryneTopsi 4 Byneackos
Tasinepsi n cseTan 4
Lon. dyrrism 3
PaGoTa ¢ sxonamu z Boweon. Tun Orwmcanve
Frimesmr 2 1t_Cycle(ms) | nnssaiowen saneron
v
Peaynerat onepatusl  ~ Ouwir 0 [7] Venewno sunonweno: 0 Sy

PucyHok 3.66

YToObl KOMMOHEHTBLI CTanu OOCTYMNHbI 6e3 noakniYeHusa K IHTepHeTy, crnegyeT nx OTMETUTb raniovukon u
HaxaTb KHOMKy 3arpy3utb B 6MOGNMOTEKY — KOMMOHEHThI 3arpy3sTcs B NoOKanbHOe XpaHunuiie n éyayt
oTobpaxaTbcs BO Bknagke bubnuoreka.

YT06bI Cpasy 3arpy3vTb KOMMNOHEHTbI B TEKYLUMIA MPOEKT, CrieayeT UX OTMETUTb FrafiouKoM U HaxaTb KHOMKY
3arpysuTtb B NPOEKT — KOMMOHEHTbI OyayT AobaBneHbl B naHens Bubnuoreka KOMNOHEHTOB B pa3sgen
Makpocbl npoekTa.
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YcnewHas 3arpy3ka KOMMOHEHTOB B JTIOKanbHOE XpaHWMULLE WK TEKYLMI NpoekT Oyaer oTobpaeHa B
Cru1cKe 3eneHom ranoyvkon B rpadax bubnunoreka n NpoekT COOTBETCTBEHHO.

[Ona noaknoyeHnst ceTeBOro WabnoHa K KoHgwurypauum npubopa crneayetr BOCMOSb30BaTbCs
pekomeHaauuamu pasgena Pexum Master 4.3.2.

Bknapka «bubnmnorteka»

Ha Bknagke Bubnuoteka oTobpakaeTcsi COAEPXMMOE NOKanbHOro XpaHunuiuia KomrnoHeHToB Ha [MK
nonb3oBaTens. [ns 3arpy3kM KOMMOHEHTOB B TEKyLLMI MPOEKT cregyer BblAenuTb Heobxogumble
KOMMOHEHTbl U HaxaTb KHOMKy 3arpy3uTb B MPOEKT — KOMMOHEHTbl OyayT gobaBneHbl B naHenb
Bubnunorteka KomnoHeHTOB B pa3zen Makpochkl npoekTa. YcneluHas 3arpy3ka KOMMOHEHTOB B TEKYLLUIA
NpoeKT byaeT oTobpaxeHa B CriMcke 3eneHou ranoyvkon B rpade MpoekT.

8 Menemwep komnonerTos - O X
Ornaiin asa | BuBavoTeka
M semvamonpoer | [E| (&) [ [Mowoc X MyB
KormonenTs! O W Onmcarve Dava wawereria Mpoext - Data cospanna: 10 asrycra 20181
Bee T |0 B menoesc 10052018322 4 m Iara wamererstn: 10 asrycra 20181
Kareropus 0| & |mB110-8% 10.08.2018 9:32 v
Bes rpys 18 || |0 B MK110-4x4x 10.08.2018 9:32 v
T 1 Vs Ten Agpec
enepaTops O B |MK110-8x.4% 10.08.2018 9:32 v T . e Kommierrapuit
. |0 B |muesy 10.08.2018 9:32 v cTw Lenowcnenos | 43999 PervcTp komaaHoro cicea
(|0 @ |mutioau 10.08.2018 9:32 v REF Lenouncnernoe | 50009 PervicTp 3anama0 no nHTEpGEcy
SO & | My110-%.16PX 10.08.2018 9:32 v sTW Lenawncneroe | 50199 PeriicTp cnosa cocTosHNA
O & |myv11ox.aprx 10.08.2018 9:32 v MAY Lenowncnennoe | 50209 PervcTp 0CHOBHOT® TEKYLLErD SHAYEHINA NPUBO S
O & n4s 10.08.2018 9:32 v | Uenowncnenos | 16139 Tox aswratena’0.01, A
O & |neoox2xx 10082018 532 v F Lenowcnertoe | 16129 Yacrora'0.1. M
O @ nerioometio 0B 201852 Z Uenowncnerroe | 16119 Hanpsxerwe snexpomsuratena’l, 1, B
0@ o el > w Uenowncnertoe | 16099 MowrocTs, kBT
0O & [cmuz 10.08.2018 3:32 v
PesyntTat onepaunt  + Ouwmtior 0 Venewro suinonsero: 0 Eo——

PucyHok 3.67

NMPUMEYAHUE
EI JlokanbHOe xpaHunuLLe KOMNOHEHTOB pacnonaraetca no agpecy: C:\Users\[ums nonb3oeamens]
\Documents\Owen Logic\Library\

MeHeJ:pKep KOMMNOHEHTOB NogaepXXmBaet crnegyoiwine d)yHKU,I/IVI ynpaBlieHNA KOMMNOHEHTaMU:

. E — VMMOPT paiina B FoKasibHOE XpaHUIULLE;
. — 9KCMOPT dharna n3 fokanbHOro XpaHunuLa;
+ ¥=)— ynaneHve BbIGpaHHbIX KOMNOHEHTOB.

MMnopT KOMNoHeHTa

C nomoubto MMnopTa MOXHO 3arpy3nTb XpaHAllnecAa Ha K KOMMOHEHTLI, HO He BXogsLWMe B COCTaB
JI0KanbHOIo XpaHunuiia.

Ons MMIMopTa KOMIMOHEeHTa cleayeT:

1. Haxartb KHonkKy E .
2. B nosiBMBLIEMCS OKHE BbIOpaTh hannbl ANS uMnopTa.
3. HaxaTtb kHonky OTKpbITbL. Pannsl oTobpasdTca Ha Bknagke Bubnuoreka.

AKCNOPT KOMMOHEHTA

C nomoLLbto JKCNopTta MOXHO COXpaHUTb Ha MK KOMMNOHEeHTbl ANA fanbHenWwero U3MEHEHUs WUnn
nepenadu.

Ons 9KCNopTa KOMMOHEHTa creayert:

1. OTMeTUTb ranoykor HeobxoamMmblli KOMMOHEHT BO Bknaake bubnuorteka.

N

HaxaTb kHOMKy g

B nosiBmBLUEMCSA OKHE Bbl6paTb nyTb O4NnA 3KCnopTa.

w

4. Haxatb kHonky OK. KomnoHeHT coxpaHuTcs B Buge danna no ykasaHHoMy nyTu.
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3 BbasoBble cBeaeHus

Mpoyee

,D,J'IFI LOOKYMeHTaLUuUn K KOMNOHEHTY OOCTYIMHbI (*)yHKLI,I/II/I B COOTBETCTBUU C yCTaHOBJ'IeHHOI7I Bepcmeﬁ Acrobat
Reader, B ToM uncrnie coxpaHeHue cdavina B doopmate pdf n nevatsb.

,D,J'Iﬂ 0T06pa)KeHVIF| pe3ynbraTtoB onepau,MVl B MeHeaXepe KOMMNOHEHTOB creagyetr HaXaTb KHOMKY
PesyneTar onepaumii= - . .

— B HXKHEN HaCTn OKHa pacCKpOETCA CTPOKa COO6LLI,eHI/IM.

PesyneTat cnepaunid OwBicn: O Yenewno BaincnHeRo: 5

(100M) - Makpoc sarpyxeH B npoexT
SEL_FLOAT - Makpoc 3arpy*eH B NpoekT
(1000M) - Makpoc sarpyxed B npoekT
(10M}) - Makpoc sarpyxeH B NpoeKT
(500M) - Makpoc 3arpy*eH B NpoEKT

PucyHok 3.68

3.11 PaboTta ¢ makpocamu
MaKpoc — 3TO NONb30BaTENbCKUM anropuTtM And ncnonb3oBaHUA B MPOEKTE.

OcHoBHbIe AeCTBUS C MaKpOCaMU:

* coxpaHeHue B Bnbnunoteke KOMNOHEHTOB 6 A4S AanbHENLIErO UCNONb30BaHMS B MPOEKTE;
e 3KcnopTUpoBaHue B (haiin Ans UCMONb30BaHUS B APYrUX NPOEKTax;

*  MMMNOPTUPOBAHUE CO3[aHHbIX PaHEE MAKPOCOB;

 3arpysKa 13 oHnarH-6a3bl B POEKT.

CospaHue MaKpoca
[nsa cosgaHma makpoca cneayer:

1. Bblbpatb B rnaBHoM MeHio Pann — Co3gaTtb Makpoc. B oTKpbIBLLUEMCS ANaNoroBOM OKHe
3a4atb KOMMYECTBO BXOAOB M BbIXOAOB B MakpoCe:

Co3gaHne BXO40E W BRIXOAOE ot
KonwyecTeo BX000E: b =
KonwyecTBo BeXOOOE: bo|s

PucyHok 3.69

NMPUMEYAHUE
KonunuyecTBo BXOO0B 1 BbIXOA0B MOXHO M3MEHWUTL MOCHe Co3haHna Makpoca

[i]

2. Paspa6oTaTb anroputm paboTbl Makpoca Bo Bkrnaake PegakTop MakpocoB, aHanornyHo
pa3paboTke NporpamMmbl Ha CXEME.
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3 BasoBble cBeaeHus

T8 OWEN Logic

Paiin  Bun lMNpuSop Cepewc  Pacwwpshiun  [oMows

DOE = <

Cxema™ Haxpﬂ-c"ﬁesnuenn"*|
Bt e e 0 +| 1,q

| goHedy e dakraHa]) |

PucyHok 3.70

KonuyectBo BXO40B U BbIXOO0B MOXHO yBENMNMYUTb C NOMOLLbHO KOHTEKCTHOIO MEHK pefakTtopa
nnm ¢ NoMoLWb KHOMOK + n Q+ .

3 . T TRty 3
. ; Wpuna xon ]

| Q3 H BeicoTa xom o Q3
v  Makpoc

rn

Onmcanne
i AaTop
i Q4 Mran rpynn

Mapone poc

|+ JoBaeuTe BXOA

Q+ JoBaENTE BRIXoA ] QS

| CeoiicTEa I

PucyHok 3.71

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

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

CeoncTea Makpoc "Bes uMeHn™ o -
=
z=|2l |

[Nokyment
WhipwHa xoncta, e 358

BoicoTa xoncta, e 100

v Makpoc
Bes e

Onncanne Oroytcteyer
AeTop

Mran rpynne

Mapone gocTyna

Hran
BeenwTe MMmA makpoca oo 10 cumMBonos.

PucyHok 3.72

BeeneHHoe vms ByaeT ykasaHo B 3arofioBKe peAakTopa MakpoCOoB 1 Ha CXeme.
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3 BbasoBble cBeaeHus

4. [Onsa onpeageneHna tTmna n UMeHun BXO4,0B/BbIXO40B Bbl6paTb BXOA4 UJTN BbIXO4 U HACTPOUTb €ro Ha

naHenn CBONCTB.

QS

CeolicTea Q4

— Q4 :
+ Makpoc

MmA Belxona B MakKpoce

sl |

Twn BrIBONE

+ [lpouee

KommeHTapuil

PucyHok 3.73

Q4
Bynescroe

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

Q4

L
o
3

QS

CeoicTea TP
= A
78l |

w Makpoc

Wcnonesoeanve B makpoce Het

LU e

[]

+ [lapameTpw Oa
MacwTral spemeti M
JnutensHocTe MMIyNECa T

+ [lpouee
KorreHTapiii

PucyHok 3.74

YT06bI ycTaBku BbiGpaHHoro ®b 6binv 4ocTynHbl BO BpeMs ucnosnb3oBaHus ®b B nporpamme,
crieflyeT HacTpoUTb Ha NaHenu cBoicTB Brioka napameTp Ucnonb3oBaHue B makpoce — [la.

Mocne Bbibopa BapraHTa [la nosABUTCA BbinagaoLwmi cnucok NepenmMeHoBaHMe NepeMeHHbIX C
nepeyYncrieHneM gOCTyMNHbIX NepemeHHbix. Hanpumep, ans ®b BLINK:

CeoicTea BLIMK
=|A
v=/2l |

v Makpoc

MNepevmeHoBaHWe NepeMeHHED: < CnMcoK uMeH. .. =

Wenonesoeanve B ma
 [lapametp Th
MacwTal epemeni
OnutencHocTe BKA. C
+ [lapametp Tl
MacwTal epemeni
LnumensHocT: 0Tk, ¢

v [pouee

MrA nepemeHHo

Macwtaf pemeHi

AnuTensHOCTE BKN. COCTO...

MacwTral epermeHi

[nuTensHoOCTE OTKA. COCT...

[v]

CrofpaxeHne B
MaKpoce

MacwTal BpemeHi
[nMTensHOCTE BKN. COCTO. ..
MacwTalh spemeri

OnuTensHOCTE OTKA. COCT. ..

KorreHTapui

MNepeymeroealne NEpEMEHHLIC

PucyHok 3.75

6. [locne co3gaHns Makpoca 3anycTuTb pexmum cumynsTopa 3.5 1 NpoBepuTh NOTMKY ero paboThbl.

7. Tlepepn coxpaHeHMeM Makpoca MOXHO 3anonHuTb nond: Uma, OnucaHue, ABTop, Ums rpynnbi u

Maponb goctyna.
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3 BasoBble cBeaeHus

CeoncTea Makpoc "Bes mMeHm” B x
= A

728l |

v Nokyment

WwpwHa xoncTa, M 358
Bricota xoncta, Mm 100

« Maxkpoc
Hra Bes umern
Ormcanwe OrcytoteyeT
AeTop

MNapone gocTyna

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

PucyHok 3.76

PekomeHpayeTcsi 3afaBaTb HeIMHHOE 1 NOHATHOE MMSA Makpoca. Cogepxmmoe nons OnucaHuwe
oTobpaxaeTcsa nog n3odpaxeHnem makpoca B naHenn bubnnoreka KOMNOHEHTOB.

Ecnu naponb He 3agaH (none Maponb He 3anonHeHo), TO JOCTYN K pe4akTUpOoBaHMO Makpoca
OTKpPbIT A5 BCEX.

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

Makpoc MOXHO COXpaHUTb, BbIGpaB B rMaBHOM 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 aKCropTUpoBaTh.

8. BbibpaTb pasgen Makpocbl npoekTa Ha naHenm Bubnmoreka KOMMNOHEHTOB 1 NEPEHECTU
MaKpOC Ha XOJCT NpoeKTa.

4 b X | |BUBAMOTEKS KOMNOHEHTOBE LM ox
2~ il & X

a1 | = Makpochbl NpoeKTa M
{ Macros 1 | ]
by i ~ Q2
i R el ne n
~ Q3

S fx DYHKUMA
Q4 'Fb DYHKUHOHANbHEIH Bnok

M Makpochl npoeKTa

PucyHok 3.77

CospaHune MaKpoca Ha cxeme

Makpoc MOXHO co3aaTh, BbIAENUB 3NIEMEHTLI HA CXeMe NpoekTa 1 BblIOpaB B KOHTEKCTHOM MeHio Co3aaThb
Makpoc. Ha mecTe anemeHTOB nosBuTcs 6ok makpoca.

54



3 BbasoBble cBeaeHus

OR  |——

B —
Bes nmetnl
AND L 11 0] | N ———

) Kenupoeats 2
13
14

¥ ¥onanuTe KOMNOHEHT

| £ Cozpate makpoc

CeolicTE2

PucyHok 3.78

Co3faHHbIi MakpoC MOXHO OTpedakTMPOBaTb B pefakTope MaKpOCOB, BbiGpaB B KOHTEKCTHOM MEHIO
onoka PegakTupoBaTb Makpoc.

KonuyectBo BXO4OB 1 BbIXO40B MakKpoca 6yp,eT COOTBETCTBOBATb KONIMYECTBY COEAUNHEHHbIX BXOOHbIX U
BbIXOOHbIX CBA3€M B Bbl4ENEHHOM y4yacTKe CXeMbl. B chy4yae BblgereHuna 3J1eMeHTOB 0e3 cBsizen
cosfaeTcAa Makpoc C OAHMM BXOA4OM U BbIXO4OM.

OnemeHTbl, He NnonagatoLmne B Makpoc Npu CO3AaHNM Ha CXeme:

*  BXOAbl M BbIXOAbI;

* CEpBUCHbIE MEPEMEHHBIE;
* CeTeBble MEPEMEHHBIE;

* MAAO-perynatop.

Ecnu BblweykasaHHble 311eMeHTbl Obiv BblAENeHbl NPU Co3h4aHuM Makpoca, TO OHU ByayT COeAMHEHbI C
COOTBETCTBYIOLLIMM BXOOOM/BbIXOAOM Onoka makpoca. Ecnv B BbigeneHHyo obnactb nonan ®b, B KOTOPLIN
3anucbIBaeTCs UMM CYUTLIBAETCS 3HAYEHUe, TO B MaKpOC BXoAUT Bnok 3anucu/yteHus ns ©b, gaxe ecnu
OH HaxoauTCs BHE BblaeneHHon obnacTu.

B cnyyae nonagaHusi CTaHOapTHbIX MEPeMeHHbIX B 06MacTb BbIAEMEHWUS, OHWU KOMUPYHTCA BHYTPb
MaKpoca rog TeM e MMeHeM. NepeMeHHbIE B MaKpoce He TOXAECTBEHHbI NepeMeHHbIM Ha cxeme. Ecrim
BCe GroKM OHOV NepeMeHHON NMonaaakoT BHYTPb Makpoca, TO OHM MCHE3atoT CO CXEMbI.

NMPUMEYAHUE

m Ecnu B BbigeneHHyto obnacTb nonaaaroT BXOAHOW U BbIXOAHOW Brokn ofHON nepeMeHHoNn, KoTopast
MCMonb3yloTcsa 3a npeaenamm obnacti Ha cxeme, To Br1I0KM KONUPYIOTCA NoA TEM e UMEHEM
BHYTPb Makpoca 1 Ha CXeMe OCTaeTCsl TOSbKO 610K BLIXOAHOW NEpeMEHHON.

O6HoBNeHne makpoca B nporpamme

Ecrnu y ncnonb3yemoro B nporpaMme Makpoca Oblniv M3MEHEHbl MMs1, TUM, KONMMYECTBO BXOA0B/BbIXOAOB
unn gobaeneH anemMeHT (MepeMeHHasi, KOHCTaHTa) co cBoicTBoM Ucnonb3oBaHue B makpoce — [la, TO
OWEN Logic notpebyeT ero o6HOBUTb M OTMETUT LBETOM Ha Xxoncrte. Makpoc cuMTaeTcsl M3MEHEHHbIM
nocne coxpaHeHus npasok B Peagakrope Makpocos.
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“8 OWEN Logic - ] X

Paiin  Bun MpuGop Cepenc PacwupewuA  [lomowe

DOR@0DME - QD@ > S SS S S LA T
§ Cxeua‘l 4 b X | BufnuoTexa KOMNOHEHTOE R Ox
’:':; ©, 57 ®, [140% gvil & | X
Il aspoce npons ,
8 P32 Macros1

Orcyrcteyer

3 Macros 2

OTcyTcTeyer

5u

OrcyTcTeyer

fx DyHKyns

'Fb DYHKUHOHANBHEI Gnok

-

q 5 M Makpocel npoexkTa

[N Faspenurs [=] Ovemmrums =
PB: 0% MNepem.: 0% n3y: 0% 03y: 0% /. MNpwBop He noakmioueH | A, COMS | E

PucyHok 3.79

[lnsi o6HOBNEHMs1 Makpoca Ha XoricTe cregyer:

1. Haxatb no oTme4yeHHoMy uBeTom Makpocy MNKM 1 B nosiBmsLLEMCH MeHI0 BbibpaTe OBHOBUTL
Makpoc.

Kenupoeate

F,u,a.n WTE KCMOCHEHT

PenakTvpoeaTe MaKpoC

COBHOBUTE MaKpoC

CBORCTES

PucyHok 3.80

NMPUMEYAHUE
m B cnyyae BnoxeHHoro makpoca OWEN Logic npegnoxuT nepenTu k Hemy. [lencteus ¢
BMOXEHHbIM MaKpOCOM aHarnor14Hsbl.

2. Tocne o6HoBneHus makpoca OWEN Logic aBTomatuieckun nepengeT K crieqyoLemMy Makpocy,
TpebytoLemy 0OHOBMEHWS.

MaKpoc obHoBngaeTCA B npoeKTe no cnenyrLwinm npasunam:

* €eClnn B Makpoce U3SMEHEH Tun nnm nMma BXOAa/BbIXO,D.a C I'IpI/ICOG,lJ,I/IHeHHOIZ CBA3blo, Npn
o6HOBNEHMU cBA3L OyaeT pasopBaHa;

* ecnu B Makpoc gobasneHbl BXxodbl/Bbixodbl, MPpU OOHOBMEHNM CBA3W YXKE CYLLECTBYOLLNX BXOL0B/
BbIXOJ0B HE pa3pbIBalOTCA.
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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 3.81

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 3.82

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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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 3.83

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.

58



3 BbasoBble cBeaeHus

T8 OWEN Logic
Paiin Bun  lNpwbop Cepewc Pacwwpehwa (o
D Hoewid npoekT... Ctrl+M
CmeHa ueneeoi naatdopnel I
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

MeHeaxep KOMNOHEHTOE
lﬁl Meyatk.., Ctrl+P |
MoechegHWe NpoekTel [

Brixop

PucyHok 3.84

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.
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4 Hactpovika npnbopa

4 HacTtpouka npubopa

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

HacTpoiika nputopa

SkpaH
Yacu
—} MuTepdeict
—]-RS485, Cnet 1, Slave
Cam, 16
Mamynu paclumpetua
—|- Bxoowl
(+} Aranoroseie
(+}- duckpeThele
—| Beiogs
[+}- [NnckpeThbie

Mpouwrate 3akpeiTe

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

* WHTtepdbericbl 4.3;
*  Mogynun pacwupeHns 4.4;
Bxoap! 1 Bbixoabl 4.5.

NMPUMEYAHME
EI MepeyeHb pa3genoB MOXET OTNMYaTLCA A5 pasHbIX MoAenen Nnpnbopos.

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

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

4.1 dkpaH

HacTtpoliku akpaHa gOCTYMHbI TONbKO AJ1s1 NPMOOPOB C AUCTNEEM.
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HacTpoiika npuBopa - O X

=} Mpwdo

MopcseTka skpaHa: Axmiena e A
: T0%
=} MuTeppeiica AprocTs:
—1-R5485, Cnot 1, Slave
Cam, 16

Momynu paciwmpetma

KontpacT: 5%

—|- Bxonbl
(+} Ananoroesie
[+} duckpeTHoie
—I- Beixoasl
(+} dwckpeTHelE

MpounTaTe 33KpLITE

PucyHok 4.2

MepeyeHb NapaMeTpoB 3aBUCKT OT TUNa npubopa.

MoacBeTtka dKpaHa — B BbinagawwiemMm MeHH MOXHO Bbl6paTb ONNTENbHOCTb pa6OTbI NnoaACBETKU C
MOMEHTa nocnegHero AencTens Nonb3oBaTens.

ApKocTb — HacTporka apkocTu akpaHa, ot 0 go 100 %.
KoHTpacT — HacTpolika KOHTpacTHOCTM oTobpaxaembix cumonos, ot 0 4o 100 %.

KHonka TMMpouuTtaTb MCMonb3yeTcs AMs CYUTBbIBAHMSA TEKYLUMX HacTpPOEeK 3KpaHa M3 MOOKMYEHHOro
npubopa.

4.2 Yachbl

B pasgene Yacbl HacTpamBaloTCA 4acbl peanbHOro BpemeHu npubopa. HacTpoiikm 4acoB pearnbHOoro
BpeMeHM TpebytoTcs Ans paboTbl CUCTEMHbIX NepeMeHHbIX U B nporpaMmei.
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Hactpoiika npuBopa — O X

=} MNpwdop Lata v spema

Hara: |[05.03.201% .= Bperan: (11:27:26 =

Jkpat

—}- MnTeppeitce CHMHAPOHUSEUMA © KOMMBHTEROM JanucaTk

—}R5485. Cnot 1. Slave
Cam, 16 Koppexwan
Magmynw paciumpenma OmenoHetne: 0 cet/Mec Janmcate
—}- Bxoabl

[+} Ananoroekie

[+ OuckpeTbie
—|- Beixoas

(+} OuckpeTheie

MpounTaTh 3EKPbITE

PucyHok 4.3
[ata n Bpema
,El,aTa M BpeMsa 3a4al0TCA B COOTBETCTBYHOLUMX MONAX.

Ona cuHXpoHM3auMM 4YacoB pearnbHOro BpemeHn npubopa ¢ yacamu [MK crnegyer oTMETUTb ramnouky
CuHXpOHM3auusa ¢ komnbloTepoM — norns [lata u Bpems ctaHyT HeakTUBHBI.

DNaTa u BpemA

Nata: (05032019 . Bpema: [11:2849 =

CHHXDOHHSELI.HH T KOMNBRTEROM 3anucaTts

PucyHok 4.4

YT1obbl 3agaTb HOBblE 3HAYEHMSI ONS 4YacoB pearibHOro BpemeHu npubopa, crnenyeT HaxaTb KHOMKY
3anucartb.

Koppekuus

Mone OTKNOHeHWe CNyXWUT ANs yKa3aHWs MOrpeLlHOCTM XOfda 4YacoB pearnibHOro BpeMeHW npubopa B
cekyHpax. Ecnu vackl peanbHoro BpemeHu npubopa crnewar, To 3Ha4YeHUE YKa3biBAETCS CO 3HAKOM MUHYC.
Koppekuuns Ha ykaszaHHYH BENUYMHY NMPOMCXOAUT PAaBHOMEPHO B TEYEHNE MecsLa.

Koppekina

OmenoHeHue: 0 cer/mMec Janucats

PucyHok 4.5

YUTtobbl 3agaTb HOBOE 3HAYeHue Koppekunn ona 4yacoB pearibHOro BpemMeHun npm60pa, crnefyeTr HaXaTb
KHOMKY 3anucartb.

KHonka MpouuTaTtb MCnonb3yeTcs Ans CYATbIBAHUSI TEKYLLMX HACTPOEK YacoB pearibHOro BPEMEHW U3
NOAKITHOYEHHOTO Npubopa.

4.3 UHTepdhencsol

B pasgene WHTepdencbl HacTpaumBaloTCA MapameTpbl WHTepdencoB cBA3M npubopa c ApyrvMMu
yCTpOMCTBaMu B CETU.

WHTepderichl cBasm paboTtatoT no npotokony Modbus 4.3.1 ctaHaapta RS-485.
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[Ho6aBuTtb nHTEpcenc
Y106kl 00aBUTL UHTEPdENC cBA3W, crieayeT HaxaTtb [TKM Ha pasgen UHTepdpercbl B epeBe HAaCTPOEK U

MHTepmeiics
Mogynm § JoBaEnTe WHTepderc b R5-485

—}- Bxome

+}- AHanoroeoie
+}- IwcKpeTHbIE
—} Boixome

+}- IwcKpeTHbIE
PucyHok 4.6

NHTepderic byger nobasneH B AepeBO C napameTpamy no ymonyaHuuio. msa nHtepdenca coctomT m3
HoMepa 3aHMMaeMoro B Npubope crnoTa u pexuma nHtepdeiica.

—| MHTeptelics
—}-R5485, Cnor 1, Slave

PucyHok 4.7

KonunyecTBo UHTepdencoB cBs3n Anst npubopa He MOXKET NPEBbILLATL KONMYECTBO CNOTOB B Npubope.

3ameHalypaneHue nHtepdenca

[nsa 3ameHbl unn yaanernus nHtepdenca crnegyet HaxaTtb KM Ha nma nHTepderica B aepese HacTpoek u
BblOpaTb HeobxoamMmoe aencTeume.

JkpaH

Yachl

Whrepperice

—|- RS488, Cpor ™™ -
Cam. 16 #F  Jamenute unTepdeiic b

Moyt pacimp YaanuTe uHTepdelic
—1- Bxoaw
+}- AHanoroBhiE
+}- Odmckpethoie
—} Beioasl

+}- Odmckpethoie

PucyHok 4.8

MapameTpbl HTEpcenca

[na n3meHeHus napameTpoB UHTepdenca ero cnegyert BolOpaTh B AepeBe HacTpoek. B npaBow 4actu
OKHa HacTpoek npnbopa oTobpasaTca napameTpbl MHTepderica.
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Hactpoiika npuBopa — O X
=} MpuSop MonyaynnexcHbid weTepdelic nepegayn akHeik. JnkHEa mukki o 1200 M (Ges noeTopuTenei), MOXHO NOAKANYMTE 40 16
Skpan YCTP OIACTE.
Yackl
—}- MnTeppeitce @} Coenate no ymondatmno E|.I, 2aBONCKME HBCTPORKA
Cam, 16 Tun uHTepeeiica: R5-485
Meoaynu paciumpetua Homep cnota: 1 -
—|- Bxoow Pexan:  Slave -
(+} AHanoroBie Faaran
+}- NuckpeThsie
= PeT Ckopocte: | 115200 -
—|- Beixoas
4} duckpeThbie Yemnocts:  Het -
Yucno cronGur: 1 -
Butol gaHem: 8 -
10
KonmeHTapuii:
MpounTaTh 3EKPbITE
PucyHok 4.9

Homep cnota onpegensiet kakow cnot npubopa 3aHnmaeT nHtepdeiic.

Pexxunmbl nHTepdenca:

+ Slave 4.3.3 — npubop aBnseTcsa Be4OMbIM, 3HA4YEHUSA KOTOPOro OnpaLLMBatoTCs OpYyrum
YCTPOMCTBOM.
+ Master 4.3.2 — npubop cumTbIBaET M 3anNnCbIBAET 3HAYEHNS BEAOMbIX YCTPONCTB, MOOKIMIOYEHHbIX

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.

OcrtanbHble napameTpbl BBOOATCA B COOTBETCTBMM C 3agadamy  NpoekTa U TeXHUYECKUMU
XapakTepucTuKaMu Apyrux yCTpOMCTB B CETU.

NMPUMEYAHUE
MapameTpebl «[poTokon» n «HTepBan mexay 3anpocamMmmny akTMBHbI TONbKO B pexunme Master.
KHorka MpounTtaTtb CUMTLIBAET TEKYLUME NapameTpbl NOAKMHOYEHHOTO npubopa.

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

4.3.1 PaboTta no npotokony Modbus

O6wme cBeaeHunA
WHTepderichl cBA3m paboTtatoT no npotokonam Modbus-RTU (Master/Slave) nnn Modbus-ASCIl (Master/
Slave).

Onsa opraHmsauum obmeHa AaHHbIMKM B CeTM 4epe3 uHTepdenc cBA3M Heobxogum Mactep cetn —
yCTponcTBO B pexxnme Master. OcHoBHast yHkUMa MacTepa cetn — MHMUMMpoBaTb 0OMeH AaHHbIMMU.

Ha nvHum cBasu gonyckaeTca Hannyne TonbkKo OAHOro YCTPOMCTBa B pexume Master.

s | | MTPUMEYAHUE
1 | [Mpu6opsl MP110 1 MP114 moryT paboTaTh TONLKO B pexumMe Slave, ecnu k HIUM NOAKMoYEH MOaYIb
MNP-MiN485.
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OcobeHHOCTH paboThbl B pexxume Master

Ecnn npubop pabotaet B pexume Master, To onsg MUHAMU3AUUN BPEMEHMW NMOMYYEHNUst OaHHbLIX CO BCEX
YCTPOWCTB pekoMeHayeTCs:

* ©CIM OfJHO MIN HECKOMbKO Slave-yCTponCTB He MOAKIMIOYEHbI UM HEQOCTYMHbI, TO PEKOMEHOYETCA
npegycMoTpeTb B MporpaMmme 6riokMpoBKY onpoca 3TUX YCTPOWCTB MITM COKPaTUTb A0 MUHUMYMA
napameTp «TarvimayT oTBeTa» Ansi 3TUX yCTPONCTB. B npoTuBHOM cny4vae Bpems onpoca bynet
pacTy NPOMNOpPLMOHanbHO KONMYECTBY HEMOAKMIOYEHHbBIX YCTPOWCTB M BENMYMHE YCTAHOBMEHHOIO
napametpa « TanmayTt oTBeTa» AN 3TUX yCTPONCTB;

* BO BpeMs yCTaHOBKM napametpa «/IHTepBan Mexay 3anpocamun» criefyeT y4uTbiBaTb KONMYEeCTBO
Slave-ycTpoincTs 1 obLiee Konu4ecTBo 3anpocoB. Ecnv Bpems 06paboTkm Bcex 3anpocoB
3aHMMaeT 6orbluUe BpeMeHW, YeM YyCTaHOBMEHO napamMeTpom «HTepBan mexay 3anpocammuy, To
OaHHbIV NapameTp ByaeT UrHopupoBaTbCs.

OWEN Logic gonyckaeT 3anporpammupoBaTtb onpoc Ao 16 yCTpowcTB MO OQHOMY WHTepdency CBA3w.
Kaxxgoe yctpoincTBO nogaepxusaetr Ao 256 nepemeHHbIX. [JonyckaeTcs MCNonb3oBaHWE OAMHAaKOBbIX
a[pecoB M IMEH NePEMEHHbIX OIS KaXX40ro yCTPOMCTBa.

Konu4yectBO MHTEpchencoB cBA3U

KonunyectBo MHTepdericoB cBa3n npubopa 3aBUCUT OT KONMYECTBO CIIOTOB MogkntodeHud. Ecnv npnbop
nopaepxusaetr paboTy OO0 ABYX WMHTepPdencoB CBSA3N, TO MX MOXHO HAcTpouTb Ha paboTy B OByX
He3aBNCUMbIX CETSIX.

Oco6eHHOCTM HacTpoukn npnbopos ¢ nnartoun MNP-UM485

Ecrim npmbop c ycraHoeneHHon nnaton [MP-UIM485 HacTtpoeH Ha pabory B pexume Master, T0
pPEeKOMEHAYETCS NOAKMNIOUUTL MOATArMBAKOLLME PE3UCTOPbI NUHUIA CBA3M A M B ¢ nomoLlblo yCcTaHOBKM
nepembliek Ha nnate [MP-UM485. Onsa pexuma Slave pekomMeHOYeTCs OTKIYEeHME NoATArMBatoLLmMX
pe3ncTopoB.

MoaTsirmBatoLime pes3ncTopbl yCTaHABMMBAKTCA AN 3aJaHus OnpeferieHHOro COCTOSIHWUSA FIMHUIA CBSA3M,
Korga B CeTU HeT nepepayvn. Pesnctopbl yCcTaHaBnNuBaKTCA B OOHOM MECTe CETU, Kak npaBwuro, Bo3fe
npubopa B pexume Master.

CraHpapTHble Koabl owmnbok Modbus

e 01 — nNpuHATBLIN KO PYHKLMKN HE MOXET ObITb 06paboTaH;
* 02 — agpec AaHHbIX, YKa3aHHbIN B 3anpoce, HeJOCTYNeH;
+ 03 — 3HayeHMe B Nnore gaHHbIX 3anpoca, SABNSeTcsl He4oMyCTUMOWN BEMMUYMHOWN.

®DyYHKUMN 1 06nacTu gaHHbIX

Mpun 3anpoce Master obpaLlaetcs k ogHOM M3 obnacten namaTu Slave ¢ nomoLLbio PyHKUMK. O6nactTb
NaMATU XapaKkTepusyeTca TUMOM XPaHSILLMXCS B HEW 3HAYEeHWI (OMTbI/perncTpbl) 1 TMMOM AOCTYyNa (TONbKO
YTeHNe/dTeHne 1 3anu1ch).

Tabnuua 4.1 — O6nactu gaHHbIX npotokona Modbus

O6nacTb AaHHbIX O6o3HaveHue Tun paHHbIX Twvn pocTtyna
Coils (Peructpbl donaros) Ox bynesbin YUrteHune/3anucb
Discrete Inputs (duckpeTHble 1x bynesbin TonbKo YTeHue
BXOAbl)
Input Registers (Peructpbl BBOAA) 3x LlenouncneHHbin Tonbko YTeHne
Holding Registers (Pernctpbi 4x LlenouncneHHbin YUTteHne/3anunco
XpaHeHus1)

Kaxpass obrnacTb namsiTu COCTOUT U3 OnpedeneHHoro (3aBUCALLEr0 OT KOHKPETHOrO YCTPOMWCTBA)
konuyecTBa siyeek. Kaxgas sdelika MMeeT YHuKanbHbl agpec. [ns KOHUrypupyembix YCTPOMCTB
npov3BoauTenb NPEfOCTaBMSIET KAPTY PErMCTPOB, B KOTOPOW COAEPXUTCS MHCOPMAaLUs O COOTBETCTBUU
napameTpoB YCTPOWCTBA M UX aapecoB. [na nporpaMMupyeMblX YCTPOMCTB Mosfib3oBaTeflb hopMupyet
TaKyl0 KapTy CaMOCTOATENbHO C MOMOLLbI cpefbl MporpammupoBaHusi. CyLlecTBYOT YCTPOWCTBa, B
KOTOpbIX COYETaOTCS 06a PpaCCMOTPEHHLIX Cryyasi — Y UX KapTbl PerncTpoB eCTb (OMKCMPOBaHHAs YacTb U1
YyacTb, KOTOPYHO NOfb30BaTENlb MOXET AOMOSHUTL B COOTBETCTBMU CO CBOEN 3aa4el .

B HekoTopbIX yCTpoWCTBax obnacTv namsiTu HanoXeHbl Opyr Ha apyra (Hanpumep, 0x 1 4x) — T. e.
nonb3oBaTernb CMOXET 0bpalLaTbCst pasHbiMU (PYHKLMAMU K OGHUM U TEM XE PErmMcTpam.

dyHKUMA onpeaenseT onepauuio (Y4TeHue/3annck) U obnacTe NamsTU, C KOTOPOW 3Ta onepauus Gyoet
npousseneHa.
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Tabnuua 4.2 — OcHoBHble yHKUuK npoTtokona Modbus

Koa dbyHKuUmum Uma dyHKumun BbinonHsiemasa KomaHaa
1 (0x01) Read Coil Status UTeHne 3HaYeHN N3 HECKOIbKMUX PErmcTpoB drnaros
2 (0x02) Read Discrete Inputs | YTeHue 3Ha4yeHUN N3 HECKOMBKNX ANCKPETHBIX BXOO0B
3 (0x03) Read Holding YUTeHune 3HaYeHUN N3 HECKOMbKMX PErmMcTpOB XpaHeHus
Registers
4 (0x04) Read Input Registers |YTeHne 3Ha4eHMI N3 HECKONBbKUX PErMCTPOB BBOAA
5 (0x05) Force Single Coill 3anuck 3HaveHus B oaunH perncTp dnara
6 (0x06) Preset Single Register | 3anuce 3HauyeHUs B 0O4MH perucTp XxpaHeHusi
15 (OxOF) Force Multiple Coils | 3anucb 3Ha4yeHuI B HECKONbKO PErnMcTpoB doniaros
Preset Multiple 3anucb 3Ha4YeHWI B HECKOSbKO PEMMCTPOB XpaHeHUs
16 (0x10) :
Registers

B pas3nuuHbIX AOKyMEHTax MOeHTMYHble 0003HaYeHWst MOryT MMETb pasHbli CMbICIT B 3aBUCMMOCTU OT
KoHTekcTa. Hanpumep, npedmkc 0x 4acTo MCNOMb3YIOT KaK yKasaHue Ha LUeCTHaAaLaTepUYHy0 cuctemy
cyMCneHus, noatomy B ogHom criydae 0x30 moxeT obosHayatb «30- 6uT obnactn namsaTtu coils», a B
apyrom — «agpec 30 B wecTtHaguaTtepuyHon (HEX) cucteme cuncnenus» (Npy 3TOM AaHHbIN agpec MOXeT
OTHOCUTbCA K Ntobor obnacTtn namsTh).

Onpoc Slave MoxeT OblTb OAUHOYHBLIM MIK FPYNNOBbIM. [1py oagMHOYHOM onpoce Master cuntoiBaeT
Kaxkabl u3 napameTpoB Slave oTaenbHOM KOMaHOoMN.

MNpun rpynnoBom onpoce Master cunTbiBaeT OAHOM KOMaHAOM cpa3y HECKOSbKO NapaMeTpoB, YbM agpeca
B KapTe permcTpoB pacrnofoXeHbl CTPOro nocreoBaTenbHO M HE UMEKT paspbiBOB. [pynnosor onpoc
No3BoNSAeT YMEHbLUUTL TpaduK B CETU U BpeMs, 3aTpaymMBaemMoe Ha Onpoc YCTPOMCTBA, HO B HEKOTOPbIX
cny4vyadax ero npuMMeHeHune HeBO3MOXXHO (I/IJ'II/I BO3MOXHO C OrpaHVNeHI/IFIMVI) n3-3a umHamsBmayarnbHbIX
ocobeHHocTen npubopa.

Bpems onpoca n Tanm-ayT oTBeTa

Mpy KOPPEKTHO 3aA4aHHbIX NapaMeTpax, PErMCTPbI ONpallMBaloTCs ¢ 3adaHHbIM MHTepBanoM. Ecnn ykasaH
MEHbLUWNIA nepuog onpoca, Yem obliee Bpemsi o6MeHa, TO KOPPEKTHbIM 0OMeH no uHTepdeicy byaet
HapyLLeH.

Ecnu Bpemsi Tanm-ayTa oTBeTa OT Slave HacCTpPOEHO MeHbLUE BO3MOXHOro, TO OTBET ycTpoicTBa Slave
Opakyetca. Cnegylowmin 3anpoc 3aKkaH4YMBAETCS Heyaayew M OaHHble No MHTepdbelncy He nocTynawT B
permcTtpbl Master.

Mopsapok perncTpoB U NOpsaoK 6anTt

Mopsimok cnegoBaHus perncTpoB/6anT BaXkeH Npy CHUTBIBAHUN CUCTEMHBIX NepeMeHHbIX goopmata FLOAT
(ananoroBble Bxoabl/BbIXoAbl) Npubopa B pexume Slave.

MepemeHHblie OWEN Logic npu pabote no Modbus nmetot criegytouime ocobeHHOCTH:

* LenoyncneHHbIv Tun (uint) — 3aHMMaeT oavH perucTp, HacTpoKnKa CnegoBaHWsa PerncTpoB/ouUT He
BMWSIET Ha AaHHbIV TUM;

+ Bynescku TMN (bool) — 3aHMMaeT oanH BUT, MOXXHO 3adaBaTtb HoMep buta perncTpa;

« Tun c nnasatowen 3anaTton (float) — saHMMaeT ABa perncTpa, Nopsaok crnegoBaHns 6anT u
perncTpoB BaxeH.

ABTOnoacTpoika BpeMeHU LMKa nporpaMmmbil

Mpubopbl MOryT noacTpavBaTb BpeMsl paGoTbl UMKNa MNporpamMMbl B 3aBUCUMOCTU OT CIOXHOCTU
anroputma. ABTOMNOACTPOViKa BpeMeHM LUKIa NporpaMmmMbl BIUSIET Ha paboTy MHTepdeiica CBs3W, Tak Kak
3anpocbkl 06pabaTbiBalOTCS B OCTaBLUEECS NMOCHE BbINOMHEHWS NPOrpaMmbl Bpemsi LMKna.

CornacHo anroputMmy NOACTPOWMKM BPEMEHU LKA, MMHMMarbHOE YMCro Bbi3oBOB Master coctaBnsaet o
50 pas B cekyHay. Ecnu Master He ycneBaeT onpocuTb BCE YCTPOWCTBA, TO HEOOXOAMMO BHECTU
N3MEHEHVs B anropuTMm Ans onTMMmn3aumm KonmyecTtea 3anpocos.

Mepuopa onpoca u npaBuna ero HasHa4YeHUs

Mpubop Bce 3anpockl cTaBuT B ouvepenb. Ecnn oyepenb kopoTkasi, TO NpMOOP BLIMOMHAT BCE LMKIbI
3anpoca-oTBeTa U OCTAaHOBUTCH B OXXUAAHMUN NOKa HEe NOAONAET K KOHUY 3agaHHbIv nepvog. Ecnn ovepenb
ONWHHAas 1M He yKnaablBaeTcs B 3afaHHbI nepuog, To npubop Oyaoer onpawmBate Bce Heobxoaumble
napameTpbl C MaKCUMaribHO BO3MOXHbIM MEPUOLOM, HO 3TOT nepuon OyneT Oonblle 3agaHHOroO B
HacTpoKKax.
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BpemeHHasi avarpamma onpoca:

WHTepBan
TanmayT Mexay
oTBeTa 3anpocamu
3ani orsi 3an2 o182 sani ol
neprog onpoca
¢ P

PucyHok 4.10

IOna makcumanbHon ckopoctn 115200 6uT/c onpoc ABYX nepeMeHHbix Tvna FLOAT B «uaeanbHbIX»
ycrnoBuax (KopoTkas NWHWUsSI CBSA3WM, OTCYTCTBME MOMEX) Yy OAHOro MOAYMHEHHOrO YCTPOWCTBa crnepyet
YCTaHOBUTb:

* BpeMs OTBEeTa OT Ha4yana 3anpoca — 2,64 mc;
* CcregyloLlmiA 3anpoc HAYNMHAETCS HE paHbLue, YeM Yepes 12 Mc;
* 0buwee Bpems Ha 3anpoc 1 peructpa FLOAT — 3,4 mc.

B BbilenepeyvmcneHHbIX YCNnoBusxX, Npubop cMoxeT oTnpaenaTb 83 3anpoca B cekyHAy. [laHHOe 3HayeHune
crnpaBeonvBo U Ana Apyrux npubopoB ¢ NogoGHbIMW BpeMEHHbIMU XapakTtepuctukamu. B npouecce
pa3paboTkM anroputma, Korga norvka YCNoXHSETCS, TO YBENMYMBAETCA BPEMS LMKMNA M KONMUYECTBO
3anpocoB 3a cekyHay OyaeT cHuxXaTbCs.

3HayeHMe nepuoga onpoca 3aBUCUT OT anropuTMa, Kak 4acTo U Kakue napameTpbl Hago onpaluvBarth.
PekomeHayeTcsl BbICTABNATb Nepyof onpoca paBHbiM 1 ¢. B 3ToM criyyae npubop cMoxeT onpocuTb 4o 50
NepemMeHHbIX.

Mopsinok onpoca HeCKONMbKMX YCTPOUCTB Ha LUMHe

YcTponcTBa onpalumBaloTCs cornacHo copmmnpoBaHHon odepean. Onpoc NPoMCXoauT OT HaMMEHbLLEro
agpeca K HaubonblweMy. B npumepe Ha mnnocTpaumm Hwxke nepBbiM OyoeT ONpoLUeHO YCTPOWCTBO C
agpecom 8, nocrnegHum — ¢ agpecom 32.

—1-{R5485, Crot 1, Master:
NBT100(NET1D), 16
My 110-X.8Fx, 8
CMi2, 32

PucyHok 4.11

MoxHo 3agaBaTb pasHbli Mepuop onpoca MOAYMHEHHbIX YCTPOWCTB. KOHKpeTHoe 3HadveHue Oyoet
3aBUCETb OT pellaemMou 3agaudu.

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

B HekoTopbIX cnydasx TpebyeTcs BblMMCANTL agpec perncrpa n Homep 6uta NogYMHEHHOrO YCTPOWCTBA.
Ona onpepeneHns agpeca peructpa M Homepa GuTa M3 OOKYMeHTauuu Ha onpalmBaembii npubop
OepeTcs pacnonoxeHne GUTOBOWM NepeMeHHoN, Hanpumep, bum 1400, nanee cneayert:

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

[MonyyeHHble agpec M HoMep BBoAATCA B nonsa «Peructp» M «buT» BO BpemMsi HacTpoOKWKM onpoca
YCTPOWCTBA.
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+ 0O X Wra: Varl B
MMA nepemetHoil Tun Agpec perucTpa KommerTapui . Tun:  Bynescroe -
Warl Eynesckoe a7
Peructp: 87 Bur: 0
Pyrciwn utenma: | (D1 A
Pyrkpn samck:  Bx0E -

3anuch No K3MEHEHMID

PucyHok 4.12

4.3.2 Pexxum Master

B pexume Master npubop onpawmvBaeT MOOKMOYEHHbBIE MO MHTepdency Apyrne nogYMHEHHbIE
YCTPOMNCTBA.

NMPUMEYAHUE
|I| [Ons nHTepdenca B pexume Master rpynnoBon onpoc NogYNHEHHbIX YCTPOUCTB He
noaaepXnBaeTcs.

[ns onpoca crnegyeTt 0o6aBuTb U HACTPOUTL ycTporcTea. YTobbl 406aBMTL YCTPOMNCTBO, CNEAYET HaxaTb
MKM Ha nmsa nHitepdenca un Bbibpats Jlo6aBUTb YCTPOMCTBO B KOHTEKCTHOM MEHHO.

=1 MNpwSop MomyaynaekcHeIl WHTepdeiic
Jkpan oo 16 yorpolicTe.
Yach

=} HuTepdenck % CoenaTe No yMomuaHue

{RS485, Crot 1, Mas
Momynw paclumperur
[+} Bxopw
+}- Boiomb

<+ [dobaewte ycTpoiicTen -

AotaewTe us LLabnoHoE... -

& Jamenute nntepdeiic k bora:

+

K Yaanute unTepdeiic
‘on:

PucyHok 4.13

HoGaBneHHoe ycTpoicTBo GyaeT oTobpaxeHo B AepeBe kak OTBETBIIEHNE UHTepdeica. HaumeHoBaHme
YCTPOWCTBA COCTOUT U3 UMEHU 1 afpeca yCTpoiicTBa.
—|- MHTepeeich

—|-R5485, Cnot 1, Master

' &

PucyHok 4.14

MapameTpbl onpawmMBaeMoro ycTponcrea

[lna namMeHeHns napameTpoB YCTPOMCTBA CreAyeT HaXxaTb Ha ero HavMeHoBaHWe B AepeBe HacTpoek — B
npaBoil YacTK OKHa HacTpoek npubopa otobpassaTcs napameTpsbi.

Wram: YeTpofcteo Lppec: 16
Mepyog onpoca, Mc: 100 Konso nonsimok: 3
TalmayT oTBETa, MC: 100
CraTyc; | <HeBbibpana > | | . Onpoc: | <He Boifpana =

Crapwwm perwcTpom Bnepen Crapwwm Gaiftom Bnepen
Foat: 2 1 4 3

KorreHTapuii:

PucyHok 4.15
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MapameTpbl OnpaLvMBaeMoro yCTpoWcTBa:

NUmsa — nwvis ycTporicTea onst oTobpaxeHusl B fepeBe HAacCTpPOeEK;

Appec — ceTeBoW agpec YyCTPOUCTBa;

Mepuopn onpoca, MC — BpEMEHHON MHTEPBar, Yepes KOTopbI NOBTOpPSETCS onpoc. [JonyCTumbli
ananasoH ot 0 go 65535 mc;

TanmayT oTBeTa, MC — BpeMSsi, MO UCTEYEHUUN KOTOPOIO MOMbITKa ONpPOCa CYNTAETCA HEYAa4YHOMN.
Honyctumbin ananasoH ot 0 go 65535 mc. TanmayT oTBETa pekomeHayeTcs 3a4aBaTh B Anana3oHe
300-500 mc;

Kon-Bo nonbITOK — KONMYECTBO HEeYAaYHbIX MOMbITOK ONpoca, NPy JOCTUXEHUN KOTOPOro
nsmeHsietca Cratyc yctponctsea. lonyctumbln guanasoH ot 0 go 255;

Crartyc — ykasaHue byneBcKO NepeMeHHOW, B KOTOPYIO 3anucbiBaeTcs ctatyc npubopa: 1 —
YCTPOMCTBO GOYHKLMOHMPYET HopManbHO, 0 — CBSA3b C YCTPOMCTBOM NoTepsiHa. [NepemeHHas
Bb|6wpaeTc;| B Ta6n|/|u,e nepemMeHHbIX 5, KOTOpaA BbI3blBA€TCA HaXXaTUeM KHOMKU «...»;

Onpoc — yka3saHue OyneBCcKon NnepeMeHHON, KoTopas onpedenseT AocTyn K onpocy: 0 — 3anpeT
onpoca, 1 — paspeLueHue onpoca. lNepemeHHas BbiOMpaeTcs B Tabnue nepeMeHHbIX 5, koTopas
BbI3bIBAETCHA HaXXaTUEM KHOMKU «...»,

NPUMEYAHUE

|I| MapameTpbl CtaTtyc 1 Onpoc cnyxat ans otobpaxeHust n ynpasneHusi cBa3u npubopa c
onpalwmBaemMbiMn ycTponcTBamu. MNprBsA3aHHbIE NEPEMEHHbBIE MOXHO MCMNOSb30BaTh AN
BM3yanu3aLmm Unm ycTpaHeHus odpbiBa CBA3M B JTOrMke paboTbl NporpamMmei.

CTtapwum peructpom Bnepes — onpeaensieT o4epegHoCTb NOChINKN PErMCTPOB BO BpeMS
paboTbl C ABYXPErMCTPOBLIMU NEPEMEHHBLIMU;

Crapwumm 6anTom Bnepen — onpegenseT 04epeaHoCTb crieqoBaHns 6anToB B MOCLISIKE;
KomMeHTapui — TeKCTOBOE onucaHue yCcTponcTBa.

Mpumep

Tpebyetca cuntatb Yncno «—250.123».

B 3aBMCUMOCTM OT HACTPOMKM Nopsiaka CreaoBaHus perncTpoB/6anT oHo ByaeT nepeaaTbCsa pa3nmMyHbIM
obpaszom.

HacTtpowka nopsigka cnegoBaHuUs peructpos/6anT

Mnapw
—eas
Crapwwm perucTpoM Bnepen Crapwwm SaifTom Bnepen
Float: 1 2 3 4 01 1 1
—
PucyHok 4.16
Crapw
CTapluvmM peErMCTpOM BNepen Crapwwm GafTorM Bnepen
Float: 2 1 4 3 OO O 1
—
PucyHok 4.18
Mnapw
Crapwwum perwcTpomM Bnepen Crapwwm Gaiftom enepen
Float: 3 4 1 2 01 1 1
—
PucyHok 4.20
Crapw
Crapwwm perucTpoM Bnepen Crapwwm SaifTom Bnepen
Float: 4 3 2 1 1 1 OO
—
PucyHok 4.22

MepeMeHHbIe onpalmMBaemMoro ycTponucTea
B HWxHeln yacTn okHa pacnonaraeTcd Ta6nv|u,a nepemMeHHbIX onpalwlimnBaemMmoro yCTpOIZCTBa.
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UTt06bl 4O6aBMTL NEPEMEHHYI0, CreayeT HaxaTb KHOMKY + MepemeHHasa BygeT nomelleHa B Tabnuuy,
KaK Ha pUCYHKe HIXe.

+ 0O X

WMA nepeMerHol Tun Appec perucTpa KomMMeHTapui
arl BEynescroe 0
ar? Bynescroe 0

PucyHok 4.24

YUTtob6bl co3aaTb HECKONbKO nepemMeHHbIX CO CXOXUMU HaCTpOVIKaMVI, cnenyer Bbl6paTb nepemMeHHyr B

Tabnuue 1 HaxaTb KHOMKY I:I TupaxupoBartb.

o5 TupamupoBaHWE NEPEMEHHO >
MapameTpel

Mrar: VarZ]

HauaneHbiii HomMep: 2 =

KonmwyecTso: 3 -

War agpeca:; 2 -

OK OTmena

PucyHok 4.25

HacTtpoliku TupaxmpoBaHus nepeMeHHON:
*  UmAa — umsa nepemeHHon, koTopas ByaeT TMpaXXMpoBaHa,
* HavanbHbIM HOMep — HavanbHOe Yncno, KoTopoe Byaet 406aBNEHO K UMEHWN TUPAXMPYEMOM
nepemMeHHoM;
+ KonuuyecTtBO — KONNYECTBO NEPEMEHHbIX, KOTOPbIE HYXHO [00aBUTb;
+ Lar agpeca — Liar, c KOTOpbIM OyAEeT yBeNnMUMBaThCs 3Ha4eHme napameTpa Peructp.

MepemeHHble 6yayT AobaBneHbl B Tabnuuy.

+ 0O X
MR Mep eMEHHD I Tun Appec perucTpa KoMMerTapuiA -
Warl BEynesckoe 0
Ward? BEynesckne 0
WarZ3 Bynesckoe 0
WarZ4 Bynesckoe 0
PucyHok 4.26

Ons yoaneHuna na Tabnuubl cnenyet BblOENNTb HeO6X0/J,l/IMyl0 nepemMeHHy 1 HaXaTtb KHOMKY x
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CBouncTBa nepeMeHHON onpawinBaeMoro ycTponcrea

Krag: Warl

Tun: | UenowwcnenHoe -

Permcm: 515
Pynkimn uteHnn: | 03 -
PyHrumA sammck: | 06 -

JANKCH MO KIMEHEHWID

-

KonmuecTeo pervcTpoe:

Janyck YTEHWA: ApaHa =

1
1
2
Janyck sanmcwk: | = Ae BEI0paHa >

CraTyc; | <He Boldpana =

KorareHTapuii:

PucyHok 4.27

CBoliicTBa NepeMeHHol onpallvMBaeMoro yCTpo/iCTBa HacTpanBatloTCs crpasa oT Tabnuubl:

Mmsa nepeMeHHOM — HaVMEHOBaHWE ANsl 0TOOpaXeHUs B Tabnuue nepemMmeHHbIX 5;

Tun — T1n 5.1 nepemeHHoN: ByneBCcKMI, LLENOYUCTIEHHBIV UMK C NNaBatoLwen 3anaToun;

BuT (Tonbko Ans nepeMeHHbIX 6yneBCKOro Tuna) — Homep brta Ans YTeHus;
Peructp/Appec perucrtpa — 3Ha4deHue pernctpa, kK KotTopomy obpataercs npubop,
oTobpaxaeTcs B Tabnuue;

DyHKUUA YTeHUA/PYHKLUA 3annUcn — OTKITHOHEHME NNK BbIGOP OyHKLNK 3anncu/u4TeHns;
KonuyecTBo (TONbLKO Ans Leno4ncrneHHbIX NepeMeHHbIX) — KONUYeCTBO 3aHUMaeMbIX
nepemMeHHOn perncTpos: 1 unu 2;

3anyck YTeHus1 — Ha3HavaeTcsa nepemMeHHas GyneBcKoro Tuna ans NpUHyanTENbHOrO YTEHNS
[aHHOW NepeMEHHOMN;

3anyck 3anucu — HasHavyaeTcs nepeMeHHas OyneBcKOoro Tmna Asis NpUHyaUTENbHOM 3anucu
[aHHOW NepPeMEHHOMN;

CraTyc — Ha3Ha4aeTcsl LenovmcrieHHas nepeMeHHasi, B KoTopyto 6yaert 3anmcaH Koa oLmoku
Modbus 4.3.1, B cnyyae ee nosiBneHus;

KommeHTapum — TeKCToBOE onucaHue nepeMeHHon ansg otobpaxeHus B Tabnuue nepemMeHHbIx 5;

LLlaGnoHbl ceTeBbIX YCTPOUCTB

Ona wuHTepdpeiicoB B pexume Master gocTynHo cosgaHue M UCMOMb3oBaHWe LAGNOHOB CeTeBbIX
ycTpoicTs. MapameTpbl U NEpeMeHHble HACTPOEHHOTO YCTPOMCTBA MOryT BbiTb COXpaHeHbl B BUae danna

wabnoHa. Ona coxpaHeHus wabnoHa crnegyet HaxaTb KHOMKY CoxpaHuUTb YCTPOMCTBO Kak
WwabnoH. B oTKpbIBLIEMCS OKHE MPOBOAHMKA criedyeT BblibpaTb pacnornoxeHue u BBecTU umsa danna.
dann 6yget coxpaHeH ¢ pacwmpennemM * dvip. CoxpaHeHHbIN WabrnoH MOXHO UCMONb30BaTh AN OPYrnX
MHTEepPdENCOB U NPOEKTOB.

[nsa ucnonb3oBaHusA coxpaHeHHoro wabnoHa cnegyet HaxaTtb [MKM Ha HavmeHoBaHWe uHTepdenca B
Aepese HacTpoek u BbibpaTtb [lo6aBuTb n3 LLlabnoHoB... B oTkpbiBLIEMCA OKHE NPOBOAHUKA criegyeT
HanTW pacnonoxexHve dparina un 3arpy3utb. LWabnoH npumeHuTca Kk mMHTepdpelnicy BMecTe co BCeMU
napameTpamu.
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R5485. Cnot 1, Magtar

Mogynm paclumpess <+ [dobaeute ycTpoiicTen
[+}- Bxomst JoGaeuTe vs LWabaoHos..,
[+} Boixoom & 3amenute untepdeiic ]

2 Ypanute uHTEpdeiic
.

PucyHok 4.28

[ns psaga yctponcTs npom3soacTea komnaHum OBEH ecTb rotoBble WabnoHbl, KOTOPbIE MOXHO 3arpy3untb
13 OHNanH-6a3bl ¢ nomoLlbio MeHempkepa koMmnoHeHToB 3.10.

KoHdurypuposaHue nnatol NP-UMN485

Mocne koHGuUrypupoBaHus Bcex napametpo B OWEN Logic cnegyeT npoBepuTb NOMOXEHWE JpKaMnepoB
Ha ceteBol nnate MNP-MM485. [Ina paboTbl B pexxume Master no uHtepdency RS-485 pxamnepsl cnegyet
YCTaHOBUTbL B nonoxexHne MST.

7 =
Togg [EYo<

|

PRR12B02 CL1

PucyHok 4.29

4.3.3 Pexum Slave

B pexume Slave npubop npegocTaBnsieT AaHHble ANA CHMTbIBAHUSA OPYruM YCTPOWCTBOM B CETW,
CaMOCTOSITENbHEIN ONPOC HE BEAET.

UTo6bl HacTpouTb NapaMeTpbl Nepeaayn OaHHbIX, creayer HaxaTb Ha uMms npubopa (No ymonyaHuw —
Cawm, 16) nog HaMMmeHoBaHMEM MHTepdenca B [epeBe HACTPOEK.

—|- MnTepdeicnl
—}-R5485, Cnot 1, Slave
Cam. 16
PucyHok 4.30
MapameTpbl npubopa
Wraa: Cam Appec: 16
[ ] Crapwwm pemwcTpom Bnepen Crapwwm GaitTom enepen
Foat: A 1 4 3
KorreH Tapiii:
PucyHok 4.31

B npaBow 4acTu okHa HacTPOeK pacrnonoXxeHbl obLumne Ans BCex NepeMeHHbIX NapameTpbl npubopa:
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*  Wma — nwvs npnbopa ans otobpaxeHus B fepeBe HacTPoek;

* Appec — ceteBon agpec npubopa;

+ Craplwmm peructpom Brnepeg — onpeaensieT o4epeaHOCTb NOChINKM PerncTpoB npu pabore ¢
OBYXPEerncTpoBbIMU NepPeMEHHbIMMK;

+ Crapwum 6anTom Bnepen — onpegenseT 04epeaHoCTb crieqoBaHns 6anToB B MOCLISIKE;

+ KommeHTapui — TekcTOBOE onncaHune npunbopa.

[ns npubopa B pexume Slave gonyckaeTcs onpoc Ao 64 perucTpos npu rpynnoBoM onpoce.

NMepemeHHbIe Nnpubopa

B HwxHenm yactu oOkHa pacnonaraeTca Tabnuua nepemeHHbIX npubopa, 3HavyeHus KOoTopbiX OyayT
CUYUTBLIBATLCS APYrUM YCTPONCTBOM.

YTto6bl 406GaBUTL NEPEMEHHYI0, CreayeT HaxaTb KHOMKY I . MepemeHHasa GygeT nomelleHa B Tabnuuy,
KaK Ha pUCYHKe HUXe.

+ 0O X

WMA nepeMeHHol Tun Appec perucTpa KoMMeHTap WA
Warl Uenouncnettos 812
War2 Lenouncnettos 513

PucyHok 4.32

YT10bbl co3aaTb HECKONbKO MEPEMEHHbIX CO CXOXMMW HacTpowkamu, cnegyeT BblbpaTb NepemMeHHylo B

Tabnuue n HaxaTb KHOMKY D TupaxupoBatb.

o) TupaxupoBaHWE NEpEMEHHOHA >
MapamMeTpel

Arag: Varl

HauaneHeI HoMep: 4 o

KonuuecTso: 3 o

War appeca: 2 =

Ok Omena

PucyHok 4.33

HacTponkun TnpaxunposaHusi nepeMeHHOM:

*  NMA — umsa nepeMeHHOoN, koTopas byaeT TMpaXMpoBaHa;

* HavanbHbI HOMep — Ha4varibHOe YNCIo, KOTopoe ByaeT 406aBNEHO K UMEHN TUPaXUPYEMOW
nepemMeHHon;

*  Konun4yecTBO — KONMYECTBO NEPEMEHHbBIX, KOTOPOE HYXXHO [06aBUThb;

» Lar agpeca — Liar, ¢ koTopbiM ByaeT yBenMunBaTbCs 3Ha4YeHne napameTtpa Perucrp.

MepemeHHble ByayT AobaBneHsbl B TabnumLy.
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+ 0 X

MMA NepeMerHor Tun Appec peruwcTpa K.oMMEHTAp KA
Warl Lencuncnettos 52

Warld Llencuncnennos 514

Varld Llencuncnennos 516

Varle Llenouwcnenroe 518

PucyHok 4.34

Ons yoaneHuna n3 Tabnuubl cnepnyet BblOENNUTb H606XO/J,I/IMyl0 nepemMeHHy 1 HaXaTtb KHOMKY x

CBouncTBa nepeMeHHoOM npnbopa

ran:
Tun: -
Permcp: 1

KormeH Tapui:

PucyHok 4.35

CeowicTBa nepeMeHHol Npubopa HacTpaneatoTcs crpasa OT Tabnumubl:
*  WmsA nepemMeHHON — MMS NepeMeHHo Npubopa (3agaeT nonb3oBarerb);
e Tun — t1n 5.1 nepemeHHON NpMbopa: LENOYNCIIEHHbIA UMK C NNaBatoLLEeN 3ansaTou;

NMPUMEYAHUE
EI ByneBckne nepeMeHHble MOXHO CHMUTaTh B LIeNOYMCIEHHY0 nepeMeHHyo. CoctosHue
ANCKPETHOrO BXOAa MOXHO M3BMeYb ¢ nomollbto 6noka EXTRACT 6.1.5.1 unun
nogxoasuero makpoca n3 Menegxepa komrnoHeHtos 3.10.
+ ApApec perucrtpa — agpec pernctpa nepemeHHorn npnbopa (3agaet nonb3oBartens). [AnanasoH
[OCTYNHbIX aApecoB ykasaH B pykogoocmaee Mo 3Kcrinyamauyuu npubopa;
+ KomMMeHTapuin — TEKCTOBOE ONMcaHne 3Ha4YeHNs1 NepeMeHHON Ans oTobpaxeHust B Tabnvue
nepemMeHHbIx 5.1.

4.4 Moaynwu paclumpeHus

B pasgene Mogynu pacluMpeHusi HacTpauBalTCA MOAKMOYEHHbIE K MPMOOpY MOAYNM pacluMpeHust
BBOAa/BbIBOAA.

Hdo6aBuTb Moaynb pacluMpeHus

UTtobbl gobaBuTb Moaynb pacluupeHusi, cnegyet Haxatb [NKM Ha pasgen Moaynu pacwupeHus B
JepeBe HacTpoek v BbibpaTh [lo6aBUTL Moaynb pacwumpeHusa — < Mogenb Moayns pacluMpeHus >.
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Hactpoiika npubopa - O X
=} MNpwdop
Skpau
Yachl
WuTeppeiicm
Mopynm pacwipent JloBaBnTb Moay b pacuMpeHns ] MPM-220.3
- B ' MPM-24.3
(+} Axanoroesie APM-220.1
[+}- NwckpeThble '
MPM-24.1
—I- Brixoas!
[+} [duckpeTHeie
MpountaTs JaKpbiTh
PucyHok 4.36

Mogynb paclumpeHuss otobpasutca Kak OTBETBMEHWE pasdena B [AepeBe HacTpoek. HaumeHoBaHue
MOZYISA pacLLUMpPeHnst COCTOUT U3 MOAENU MOAYNSA 1 HOMepa 3aHMMaeMoro crioTa.

Mogynb paclumpeHus MOXHO yaanutb, Haxa [MKM Ha ero HaMMeHOBaHWe B JepeBe HAaCTPOeK 1 BbiOpaB
COOTBETCTBYIOLLYIO (DYHKLMIO.

ﬂapameprl Moayns pacwnpeHus
MapameTpbl BbIAENEHHOrO MOAYNS paclumMpeHns oTobpaxatoTcs B NpaBoi YacTn OKHa HacTpOoeK.

HacTpoiika npubopa - O X

—I- Npwiop
Sicpan Homep cnota: 1 hd

Yacm

WMuTepepeiictl ErmE

=} Momynm pacwsperwn

[} Bxomsl
(+}- Beocope

3aKprITE

PucyHok 4.37

B Bbinagatowem MeHo Homep CNnoTa yKa3blBaeTCA HOMep CloTa B npm6ope, 3aHMMaeMbIn moaynem
pacmnpeHus. Konunyectso MOD,yﬂEVI paclmnpeHnsa He MOXET MNnpeBbillaTb KONnM4eCcTBO CI1I0TOB B rlpM6ope.
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CTtaTtyc NogkmnioyeHns Mogyns paclUMpeHUs MOXET COXpPaHAaTbCA B NepemeHHyto bynesckoro Tuna. Ecnu
CBSI3b C MOAYNIeM YCTAHOBIEHA, TO NEPEMEHHAsN XpaHUT 3HadeHue True, ecnu CBsi3b HE YCTaHOBMNEHA —
False. [1ns Boibopa nepeMeHHON, B KOTOPOW ByAEeT XpaHUTLCSA CTaTyC, CNeAyeT HaXaTb KHOMKY «...».

OTkpoeTca Tabnuua nepemMeHHbIX 5, B KOTOPOW MOXHO BblOpaTb MEPEMEHHYI0 M3 NpOeKTa Unu co3faTb
HOBY!O.

BriGepuTe nEpeMEHHYHD MK CO34aiiTe HOBYID X
Moweck =
3
3HaueHue no Wenonesosanue §
Mra nepemeHHoR Tvn nepemeHHoR JHEProHESEBMCHMOCTE YMOMNEHAIO 5 NpoeKTe KommeHTapmii :
b1 Bynescxoe - ] 0 Hert "
HE BulfipaHa > - ] Het
OK
PucyHok 4.38
BbibpaHHas nepemeHHas Gyaet otobpaxaTscs B none seoga Crartyc.
Hacrpoiika npubopa — O =
—|- MNpwBop
- 1 -
ey Homep cnoTa:
UYackl
Cramyc: b1
MHTeppeich .
—|- Momyni pacluperma
MNPM-220.1, Crot 1
+}- Bxomw
+}- Bhioon
JBKPEITE
PucyHok 4.39

[ns BbiIxogos Moaynsa paclnpeHmnsa MoXxeTt ObITb HaCTpPOEHO Ge3onacHoe CoCTosIHME .

4.5 Bxoab! u BbIXoabl

B pasgenax Bxogbl 1 Bbixoabl HacTpavBaloTcs MapameTpbl U KOMMEHTapuu Ans BXOAOB/BbIXOOOB
npubopa 1 Moayrnel pacluMpeHust.

MapameTpbl 3aBUCAT OT TUNa BXOA0B/BbIXOAOB BbIGpaHHOro npmubopa.

Bxoabl/Bbixoabl MoOAynen pacluMpeHns otobpaxaloTcss B AepeBe HacTpoek C HOMEepOM 3aHMMaeMoro
cIoTa B ckobKkax.

[na npaBuMNbHOM HACTPOWMKM BXOOOB/BbIXOO4OB npubopa cnegyetr obpatuTtbCs kK pykosodcmey 1o
aKcrinyamauyuu npnbopa.

[JobaBneHne KOMMeHTapueB
KOMMeHTapVIIZ anga BXO,EI,a/BbIXOﬂ,a MOXHO HanmcaTb B NnoJie KOMMeHTapMﬁ WUIN Ha NaHenn CBONCTB.
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4 Hactpolika npnbopa

Hacrtpoiika npubopa - O X

—|- MpuGop o
JkpaH

KomMmeHTapuiA:

Yach
[} MuTepdeich
[#}- Momynu paciumpeun
—}- Bxoow
[#} AnHanoroBkie

—} DuckpeThme

I8 3FKPbITE

PucyHok 4.40

TekcT BBEOEHHOr0O KOMMeHTapusi Oyger oTobpaxkaTbCs BO BCMSbIBalOLLEN MOACKA3Ke MpyU HaBeAeHMU
Kypcopa Ha BX0A/BbIX0A Ha CXeMe:

" o
_{:DBIOA”

|2 ot cusTukka 1

Ana nomyyeHus Sonse nodpofrol uHEopMaLULL Haxoaume F1

PucyHok 4.41

Be3onacHoe cocTosiHMe BbIXOAOB MoAyrien paclumMpeHus

[ns BbIXOQOB MoAyrnel paclUMpeHnst MOXHO HacTpPouTb GesonacHoe cocTosiHue. Bbixon GyaeT npuHuMaTh
He3onacHoe CocTosiHME B CrlyYae NnoTepu CBsi3u ¢ Npubopom.

Hactpoiika nprBopa — O x
Qs
Qe HaumeHosaHwe napameTpa 3Ha4eHre Onucatne
@ BesonacHoe cocTonmne YeraHoBuTe sHadeHwe «ls  +
7
a8 KammeHTapui F3837TE KOMMEH TSN, KOTODENT BYIE T BHESH HE CXEME

F1
F2

Qz2(1) Wma napamertpa: d.Ini

Qs Tun napameTpa: CnMcoK GE30MacHsX COCTOAHMA
Q1)

Q5(1)

Qs(1)

Q1)
JaKphITE
Qs(1)

PucyHok 4.42
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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 HaxkaTb KHonky YaanuTb. [NepemeHHas octaHeTcs B Tabnvue, Ho He ByAeT UCNonb30BaThCS
B MpoOeKTe.

5.1 Tunbl nepeMeHHbIX

B OWEN Logic ncnonb3ytoTcs Tpy TUna nepemMeHHbIX:

*  ByneBCKuU (ABOWNYHbIN);
*  LEenOYUCIEHHbIN;
* CnnaeatoLLen 3anaTon (BELECTBEHHbIN).

3HayeHMss OT OfHOW MNepeMeHHOW K ApYyro MOryT nepenaBaTbCA TOMbKO MpW COBMagalolMX Tunax
nepemMeHHbIX.

ByneBckuu TMn
lMNepemeHHas ByrneBCcKOro TMna MOoXeT NpUHMMaTb 0gHO 13 AByX 3HaveHun: 1 (True) unm 0 (False).

Ha cxeme nepemMeHHbIe 6yJ'I6BCKOI'O ThNna coeguHATCA YepHbIMU JTIUHNAMWU!

(o >

PucyHok 5.7

LlenoyncneHHbIn TUN

MNepemeHHas LIENOYMCIIEHHOro TUNa MOXeT MPUHMMaTb 3HaveHue Leroro yucna B guanasoHe ot 0 o
4294967295.

Ha cxeme nepemMeHHble LUerio4YncrneHHoro tmna coeanHAarnTCcA KpaCHbIMU JTMHUAMA:

>

PucyHok 5.8

Twvn c nnaBawoLen 3anaTon

lMepemeHHas Tvna C nNnaBalolWen 3ansaTol MOXEeT MpuMHMMaTb 3Ha4YeHMe BELLECTBEHHOro 4ucna B
ananasoHe ot —3,402823E+38 go 3,402823E+38.

Yuncna oguHapHOW TOYHOCTU C MaBatolent 3ansto 06ecnevymBaloT OTHOCUTENbHYK TOYHOCTb 7— 8
OeCATUYHbIX Lmdp B AnanasoHe ot 10-38 o npumepHo 1038,

Ha cxeme nepemMeHHble Tuna c nnaBaroLen 3ansTon CoOeanHSTCA (bI/IOJ'IeTOBbIMVI JIMHNAMN:

PucyHok 5.9

5.2 CepBUCHbI€ NepeMeHHble

CepBucHblE NMEepeMEHHble CBsid3aHbl C HACTPOWKOW Mpubopa U MOryT TOMbKO CYMTLIBATLCHA. 3anuncb B
CepBUCHbIE MEepeMeHHble HefdocTynHa. Habop CepBUCHLIX MNEPEMEHHLIX MOXET OTNMYaTbCs B
3aBMCUMOCTM OT nNpubopa.
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5 MNepemeHHbIEe

BeiGepuTe nepemeHHy *
Hran Tun nepemeqHoi 3
—| dackl peankHoro BPEMEHK §
]

CeryHob Lenouwcnettoe E
MustyTe Uenouncnenros @
0

Yackl Llenouncnerrnoe a

[=:]

[tk Llenoumcnettos §

o

Mecay Uenouncnenroe [

=

oo Lenoukcnesnoe ﬁ

=

]

=X

=X

T

m

OK
PucyHok 5.10

Ha cxeme cepBucHbIE NepeMeHHble 0603Ha4YaTCs CepbIM LIBETOM:

e ——

Mecay,

[og

PucyHok 5.11

5.3 NepemeHHble HTepenca cBA3N

B Tabnuue nepemeHHbIX AN KaXOoro MHTepderica cBsA3n co3naeTcs oTAenbHas BKNagka ¢ onucaHnem
CeTeBbIX NepeMeHHbIX. B 3arornoBke BKMadku ykasblBaeTCcsl TUM MHTepdbeiica M HOMEpP 3aHMMAaeMoro
cnoTa.

Pexum Master

Ons MHTepd)eﬁca CBA3N B pexnme Master Tabnuua COOEPXNT BKNAAKM C ceTeBbIMU NepeMeHHbIMAN ONnA
Kaxgoro onpaiwinsaemMoro yCTpOVICTBa.
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5 MNepemeHHbIE

BriBepnTe CETEBYH? NEPEMEHHYHD WK CO3AANTE HOBYHD

Mawck
Yemoicteo, 16

WMran TWn NepemMeHHoIA PYHKLMA YTEHMA PYHKLMA SEMMCH peﬁﬁ:e';a AD‘DE[!;B?HTE' KomMmeHTapmi

© HE BeifipaHa & Eynesckoe - DxD1 - OxD5 - 0 0

Var2 Byneeckoe - 01 - 05 - 512 3

Var21 Bynescroe - e - D05 - 512 4

Var2? Bynesckoe - e - D5 - 512 5

VarZ3 Byneeckoe - 01 - 05 - 512 6

oK

ey

| LoU7) 'GRp-GY | 29HHawWadaU sinHovada]) | smHHaWada] |

PucyHok 5.12
O HacTpoikax nepeMeHHbIX cM. nogpobHee B pasgene Pexxum Master 4.3.2.

Pexum Slave
Insa nHTepdelica ceasm B pexmme Slave Tabnuua otobpaxaeT cUMTbiIBAaEMbIE CETEBbIE MEPEMEHHbIE.

BeiBepnTe CETEBYH? NEPEMEHHYHD WK CO3AANTE HOBYHD

Maweck
Mran Tun nepemMeHHoi Appec pervcTpa KomMmeHTapMiA
Varl C nnagaiowed sanatoi - h2
Var? UenoucnerHoe - 514
< HE Beifpana » Lienowscnexroe - bi5

oK

pd

7 louT) 'Gap-gy | S9HHSWadal smHoada]) | smHHakada)

PucyHok 5.13

O HacTpoikax nepemMeHHbIX cM. nogpobHee B pasgene Pexum Slave 4.3.3.

5.4 KonupoBaHue nepemMeHHbIX

lNepemeHHbIe MOXHO KOMMPOBaTb U3 MPOEKTa B NPOEKT Afsi NOBTOPHOMO UCMONb30BaHUSA U COKpaLLEHWs
BpeMeHn Ha paspaboTky. [Ina konupoBaHUsA nepemMeHHoW cnegyeT BblaenuTb Ornok C NepemMeHHOn B

MCXOOHOM MPOEKTE U HaXaTb KHOMKY D Ha naHenn MHCTPyMEeHTOB U BbI6paTb KOMaHOy KOnMpOBaTb

B KOHTEKCTHOM MeHto Grioka. I'IepemeHHaﬂ BCTaBIIAETCA B ):\pyr017| NPOEKT HaXaTnem Ha KHOIMKY D Ha

naHes M MHCTPYMEHTOB UIn C NOMOLLbIO Bbl60pa KoMaHAbl BcTaBUTb B KOHTEKCTHOM MEHIO XOriCTa.
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5 MNepemeHHbIEe

NMepemMeHHbIe

Bo Bpema BCTaBKM CKOMWPOBAHHOrO 6Ornoka MepemMeHHOW B MPOEeKT MpOoBEpPSAOTCA BCe CBOWCTBA
nepemeHHbIX. Ecnv B NpoekTe ecTb NepeMeHHasi C MOSIHOCTbIO COBMaarolwyMK CBOWCTBAMM, TO OHa
ay6nupyetca B 6Grok. lMepemeHHble C OTNMYaOLMMUCA CBOWCTBAMM aBTOMaTMYeCKM cOo3daloTcs B
npoekTe. Ecnv nmeHa nepemMeHHbIX COBMNagaloT, HO Apyrne CBOWCTBA OTNMYAlOTCA, TO CO3AaeTcs HoBas
nepemMeHHasi, HoO KOH(IMKT MMeH oTobpaxeH B Tabnvue nepemMeHHbIX, U TpebyeTcs CMEHWUTb UMS OHOM
N3 NepeMeHHbIX.

-1 | MIPUMEYAHUE
1 | |B npoekt ans npubopa, KOTOpbIN He NOAAEPXKMBAET TUMN AaHHBLIX C NNaBaloLLeil 3ansToi,
HEBO3MO)XHO BCTABUTL NMepeMeHHbIe TUMa ¢ nnasatoLLen 3ansTo.

+ 1 | MIPUMEYAHUE
1 | | OHeproHesaBncuMble nepeMeHHble HEBO3MOXHO BCTABUTbL B MPOEKT AN Nprbopa, KOTopblil UX He
nogaepXxunsaer.

CepBUCHbIE NepeMeHHble

B NPOEKT And an6opa, KOTOprVI He noaaep>XmBaeT Yacbl pearibHOro BpeMmeHn, HEBO3MOXXHO CKOMnpoBaTb
CepBUCHbIe NepeMeHHble.

lNMepemeHHbIe UHTEepdenca ceasmn

B Opyroi npoekT MOXHO CKOMMpoBaTb TOMbKO MepeMeHHble uHTepdenca cBaAsn B pexume Slave ansg
nMaeHTUYHOro Homepa cnota. lNMepemeHHble MHTepdelica cBaA3nM B pexunme Master cnegyetr cosgaBaTb
BPy4YHy0. Bo Bpemsi BCTaBkM CKONMPOBAHHOIO Grioka CETeBOW MEepeMeHHOW B NMPOEKT MPOBEPSAOTCH BCE
CBOWNCTBa nepeMeHHbIX. Ecnu B npoekTe ecTb nepeMeHHas ¢ NoNHOCTbIO COBMNagaoLWLMMN CBOMCTBaMM, TO
OHa aybnmpyetca B Gnok. NepemMeHHble C OTNMYAKLIMMNCSA CBOWCTBaAMW aBTOMAaTMYECKU CO3[AlOTCS B
npoekte. Ecnv vimsa vnn pervctpbl NepemMeHHbIX COBMagaltoT, HO ApyrMe CBOWCTBA OTNMYATCH, TO
co3faetcd HoBas NepemeHHasl, HO BO3HWKaeT KOHMIMKT pernctpoB vnu umeH. KOHMAUKT MOXKHO
YyCTpaHWTb B Tabnuvue nepeMeHHbIX, 3a4aB ApYroe UMsi Unn permcTpsbl.
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6 bubnuoteka

6 Bbubnuoteka

é BHUMAHUE
Ansa pasHbix Modenen npubopoB CMMCOK AOCTYMHbIX 3NeMeHTOB BUBNNOTEKN KOMMOHEHTOB MOXET
OTNn4aThes.

B oTKkpbITOM NpoekTe Ha naHenu bnbnuoTeka KOMMNOHEHTOB 2.3 AOCTYMNHbI pa3aenbl C KOMNOHEHTaMKN Ang
paspaboTku nporpammbl 3.3.

Pasznenbl 6MbnnMoTekn KOMNOHEHTOB:

o ®yHKuMKM 6.1 cnyxaT 4NS BbINOMHEHWS NOrM4eckux, apumeTnyeckmx onepaumi n ap. PyHKUnm He
COXPaHSIOT COCTOSAHUSA CBOUX BHYTPEHHMX NepeMeHHbIX. Y1Mcrno ncnonb3yembix dyHKLUIA
OrpaHN4YeHo ToNbko 06 beMOM NamATy Npnbopa;

*  ®yHKUMOHanbHbIe 6roku (PB) 6.2 cnyxaT ANs BbINONHEHUS onepaunii, TPebyLWMX COXpaHeH s
COCTOSIHMS CBOWX BHYTPEHHUX nepemMeHHbIX. K @b oTHocATCS Tpurrepbl, CHETYUKM, TanmMephbl U
apyrve. Kaxxgas mogenb npubopa nmeeT CO6CTBEHHOE OrpaHnYeHne Ha KonNn4ecTso
ucnonb3yeMbix Ob (cMm. pykogodcmeo o akcrnyamayuu npnbopa);

* paspen Makpochl npoekTa 6.3 coaepXXnT co3faHHbIe Nonb3oBaTenem Unm 3arpy>xeHHble ¢
NOMOLLbIO MeHegKepa KoMNoHeHTOB 3.10 MakpocChl;

+ OnemeHTbl ynpaBneHus 6.4 criyxat ans nporpammupoBaHms gucnnes npyubopa 3.4. nemeHThbl
ynpaeneHus otobpakaloTcs Ha naHenu Bo Bpemsi paboTbl B MEHEXKEPEe Ui peaakTope 9KpaHoB
2.8.

6.1 DyHKUUM

* Jlorndeckune pyHkummn 6.1.1;

*  ApudmeTtuyeckue pyHkummn 6.1.2;
*  OyHKUMM cpaBHeHus 6.1.3;

» CpasuroBble pyHKUnn 6.1.4;

* burosble pyHKkuMKM 6.1.4.

6.1.1 Jlornyeckue pyHKUUN

3

M (AND) 6.1.1.1

WM (OR) 6.1.1.2

HE (NOT) 6.1.1.3

*  Wcknovatowee NI (XOR) 6.1.1.4

OcobeHHOCTbI0 paboTbl BIIOKOB NOrMYeckUX OYHKLMIA ABNSIETCS X CAMOHACTPOMKa Ha TWN AaHHbIX. Ecrin
K BXxogy Onoka O6bina noAcOEAMHEHA UerNovucrieHHass nepemMeHHasl, To OGrok  aBTOMaTU4YecKu
nepecTpavBaeTcsl Ha paboTy C LieNIoYNCEHHBIMU 3HAYEHUAMM.

[+
: AND

324425 s X
AND | -

82,39 » :
AND |

PucyHok 6.1

Ona doyHkumn U m UIW cnepyet yuuTbiBaTb, YTO HEMOAKMOYEHHbIE BxOAbl OnokoB OyayT MMeTb
cneayoLmne CoCTOSHUS:

85



6 bubnunoteka

*  Anga dyHkumm U — nornveckas «1»;
o ansa dyHkumm UIN — norndeckun «0x».

B atom cny4yae GnoKn BbIMOMHSAOT CDYHKLI,VIIO noBToputend curHana. Ons yBernn4yeHna 4Yucrna BxXodoB Yy
Jlorm4eckmx prHKLlI/IVI ncnonb3yeTca NX KackagHoe BKIlto4eHune:

11— 11—

R—APTIan—a = R—AND|-q

I3 ————1 13 —
PucyHok 6.2

6.1.1.1 U (AND)

= e L)

PucyHok 6.3

Ecnn Ha oba Bxoga Gnoka yHKUMW NOCTYNarT CUrHambl nornvyeckon «1» (Bce BXOAbl BKIMOYEHbl —
KOHTaKTbl 3aMKHYTbI), TO Ha BbIXOAE NOSIBNSAETCS CUTHAs Normdeckom «1» (BbIXof, BKITHOYEH).

Pa6ote cyHkumKn cooTBETCTBYET Tabnmua COCTOSHUN:

"1 12 Q

- O |- |0
- 1O 0O | o

Ecnu Ha Bxogbl 6noka yHKLMK NOCTYNatoT LeNoYnCiieHHble 3Ha4YeHUs, To onepauns 6yaeTt npov3seaeHa
Ha KayKabiM 6MTOM 3HAYEHUS B OTAENbHOCTU.

0011
N | 0101
0001

6.1.1.2 UMK (OR)

I1 [|1 o o o
Ll E

PucyHok 6.4

Ecnu Ha oguH 13 BxoaoB Bnoka gyHKLUMM NOCTYNaeT curHan Norm4yeckon «1» (KOHTaKTbl 3aMKHYTbI), TO Ha
BbIXOZE 3reMeHTa NosABNAeTCS nornyeckas «1» (BbIXog BKITHOYEH).

Pa6ote cyHkumKn cooTBETCTBYET Tabnmua COCTOSHUN:

1 12 Q

0
1
0
1

L L N e )
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Ecnu Ha Bxogpbl 6rnoka beHKLI,VIVI NOCTyNnakT Ueno4vncrieHHble 3Ha4eHud, To onepauus 6yp,eT npoun3segeHa
Hag KaxxabiM OBUTOM 3Ha4YeHUs1 B OTAENbHOCTH.

0011
nnn | 0101
0111

6.1.1.3 HE (NOT)

CDyHKLI,I/Iﬂ Mcnonb3yeTca Anda MHBepTupoBaHMA CUrHana.

I1

k1 |
===\ Q

v

PucyHok 6.5

Ecnu Ha Bxoa Grnoka cpyHKLMM NocTynaeT curHan formdeckoro «0» (KOHTaKTbl pasoMKHYTbI), TO Ha Bbixode
3reMeHTa NosIBMSIETCS fornyeckasi «1» (BbIX0OZ BKITHOYEH), U HAOGOPOT: CUrHaM MHBEPTUPYETCS.

Pabote chyHKLMM COOTBETCTBYET TabnuLia COCTOSTHUIA:

M| Q
0|1
110

Ecnu Ha Bxopg 6Gnoka dyHKUMM NocTynaeTt LenovncrieHHoe 3HadyeHue, To onepauusa 6yaeT npousseneHa
Haf KaXabiM BUTOM 3HAYEHUSA B OTAENbHOCTM.

01

HE 10
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6.1.1.4 Ucknovarowee UJTUN (XOR)

Ecnun Tonbko Ha oavH n3 BxogoB Oroka (*)yHKLI,I/II/l nocrtynaet norn4yeckas «1», TO Ha BbIXxode arnemeHTa

I1

v

XOR

(>
(&

PucyHok 6.6

NOSABMAETCA Nnormyeckas «1» (BbIXOA BKIIOYEH).

Pa6oTte yHKLUM COOTBETCTBYET TabnuLa COCTOSHUI:

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

Ecnn Ha Bxoabl d)yHKLI,MVI NoCTynarT LernoYncrieHHble 3Ha4eHnsd, To onepauua 6yp,eT npon3sengeHa Hag

KaxgblM OMTOM 3Ha4YeHWs1 B OTAENbHOCTMU.

0011
0101
0110

XOR

6.1.2 ApucpmeTnyeckme pyHKLUM

BHMMAHMUE
4 ” \ | ApudpmeTuyeckmne pyHKLMUM C NNaBatoLLelt 3ansaTon He 4OCTYMNHbI Ans npubopos nuHelku MNP110.

Onepau,mw apucbmemqecxux (t)yHKLI,VIFI MOTyT NMPOn3BOANUTLCA TOJIbKO HAaA4 3HAYEHUAMU LENOYUCTIEHHOIo

TMNa v TUNa ¢ nnasaloLwen 3anaTon.

HasBaHue LlenouncneHHbin | Tun c nnaBawoLLen
™R 3anaTon

CnoxeHune ADD 6.1.2.1 fADD 6.1.2.1
BbluntaHme SUB6.1.2.2 fSUB 6.1.2.2
YMHOXeHne MUL 6.1.2.3 fMUL 6.1.2.3
HeneHve DIV6.1.2.4 fDIV6.1.2.4
[eneHune c octaTtkom MOD 6.1.2.5 -
Bo3seneHue B

CTenelfL - fPOW 6.1.2.6
Mogynb oT uncna - fABS 6.1.2.7
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6.1.2.1 Cnoxenue (ADD, fADD)

VI+V2=Q=b —— ‘fel o

KD

PucyHok 6.7

Ona onepauni Hag LUENOYMCNEHHbIMM 3HaYeHUsIMU ucnonb3dyetcs 6rnok ADD, Hap 3HayveHusmMn ¢
nnasatoLlen 3ansaton — fADD.

Pe3yanaTOM onepauunn (byHKLI,I/II/I Ha BblXo4e ABNAeTCA CyMMa BXOOHbIX 3HaYEeHNN.

Ecnu Bo BpemMs BbINOMHEHUS onepaumm 3HaYeHne ymcna nony4vaetcsa donblue 4294967295 (32 6uTta), 10
OGUTbI, BbIXOASLIMNE 3a paspsigHoCTb 32 6uTa, oTcekaloTes.

Mpumep

MpumeHeHne 6NokoB OYHKLUN A1 COoXeHUs umcen 24 +2 +2 +7 = Q = 35.

S24

26
— 2 - 2ADD HDD B 35:: 35 .

PucyHok 6.8

6.1.2.2 BoiuutaHue (SUB, fSUB)

v1v20—> )=

PucyHok 6.9

[na onepaunn Hag UENOYUCINEHHBIMU 3HadYeHUsiIMU ucnonbdyetca Onok SUB, Hag 3HadyeHusiMn c
nnasatowlen 3anaton — fSUB.

Pesynsratom onepaummn yHKUMM Ha BbIXOAE SBNSETCH PasHOCTb BXOAHbLIX 3HAYEHUIA.

Ecnn Bo Bpems BbinonHeHus onepauun yHkuum Ha Bxoge V1 3HayeHue yncna MeHblue 3HayeHus Ha
Bxoge V2, To pesynbraTtoMm OyAeT 4Mcro, nonydYeHHoe crioxkeHvem magwero ymicna nioc 0x100000000
(4294967296) MmHyc 3Ha4veHne yncna bonbuero: (V1 + 0x100000000) — V2 = Q.
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Mpumep

lMpumeHeHue 6rnoka PyHKUMM ONS BblYUTaHUA Yncen 24 — 2 = 22;

l 24 |24 . 24
: 22 22
. : 2 SUB | —".
[

PucyHok 6.10

lMpumeHeHus 6noka yHKUMKM ANng BelYMTaHus Yncen, rae V1 menblie V2: 2 — 24 = Q = 4294967274.

2
2-4 SUB 4{294957*2}*4 | 429496?2?;1 @

[ 2 12—
| 24 1'2,71 I

PucyHok 6.11

6.1.2.3 YMHoxeHue (MUL, fMUL)

e
V1XV2=Q# iMULx-x@

PucyHok 6.12

Ons onepauun Hag UEMOYMCMEHHBIMM 3HAYeHMAMMU ucnonbayetrcs O6nok MUL, Hap 3HadeHusmn c
nnasatoLlen 3anston — fMUL.

Pe3yanaTOM onepauunn (*)YHKLI,I/II/I Ha BbIXOoOe ABNAETCA npon3BeaeHne BXOOHbIX 3HaYEHUN.

Ecnu Bo Bpems BbINONHEHWsT onepaLumn (yHKUUK 3HavyeHre Yncna nonyyvaerca 6onblue 4294967295 (32
ouTa), To OMTbI, BbIXOASLWME 3a pa3psagHoCTb 32 buTa, oTcekaroTcs.

Mpumep

MpumeHeHne 6okoB YHKLUM 11 NEPEMHOXEHMUS Yncen 24 -2 - 2-7=Q = 672.

o muL (P % 672 - 672 3

PucyHok 6.13
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6.1.2.4 Nenenue (DIV, fDIV)

KD
Vi+V2= v e ]
Q ==

PucyHok 6.14

[na onepauuin Hag LUENOYMCIEHHbIMU 3HAYeHUsMKU ucnonb3dyetcss onok DIV, Hag 3HaveHusimu c
nnasatoLlen 3anaton — fDIV.

PesynsraTom onepaummn yHKLMU Ha BbIXOAE ABMSAETCS YacTHOE OT AeneHusl BXOOHbIX 3Ha4YeHu.

Ecnu Bo Bpems ucnosnb3oBaHus 6noka DIV B pesynbTaTe AeneHust nonyyaroTcs Aonu Lesoro Y1cna, To Ha
BbIXOZe NPOM3BOANUTCS OKPYrIeHNe 3Ha4YeHUst 4O LLeroro Yncna B MEeHbLUY CTOPOHY.

B cnyyae genexus Ha 0 Ha Bbixoge anemeHTa Oyaet 3HaveHue 0.
Mpumep

MpumeHeHne 6noka oyHKUMK ANns genexuns Ymcen 24 +2=Q =12

: 24
Slow {2 a )

PucyHok 6.15

6.1.2.5 [leneHune c octatkom (MOD)

(Vi
(V2 ] —

PucyHok 6.16

PesynbratoMm onepaumm yHKUMM Ha BbIXOAE SIBNSIETCA OCTATOK OT AENeHUsI BXOOHbIX LIENOYMUCIIEHHbIX
3HaYEeHUN.

B cniyyae genenusa Ha 0 Ha Bbixoge 6roka cdyHkuumn 6yaet 3HadeHme 0.
Mpumep

IMpumeHeHue brioka hyHKUMKM ANs BblAENEHMS LIENOro octaTtka oT AeneHns Yncna 22 Ha 3.

22 2,?--22
) 1 1
3|MOD | ——. { E]l
(2

PucyHok 6.17
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6.1.2.6 Bo3BegeHue uncna B cteneHb (fPOW)

Vi
v -

V2 I

V12 = Q == o<

PucyHok 6.18

PesynstatoM onepauuu dyHKUMW Ha Bbixode sBnsieTcs nepemeHHas tuna float, pasHas uduncny VA1,
BO3BeEeHHOMY B CcTeneHb V2.

Brnok paboTaeT ToNbKo CO 3Ha4YEHUSIMM C MIIaBatoLLEN 3anaToun.
Mpumep

MpumeHeHne 6rnoka yHKLMM ANA BO3BEAEHMS Yncna 3 B cTeneHb yucna 4.

3
3 - Y’
: i 21 a1
4 fPOW e { 0
[:4 4 11

PucyHok 6.19

6.1.2.7 Baatue moaynsa ot yucna (FABS)

V|=Q == [V >~ [MS}-C Q|

PucyHok 6.20

Bnok pa60TaeT TONbKO CO 3HAYEHMSIMU C NaBatoLLEn 3ansaToun.

Pe3yanaT0M onepaunn q.')yHKLI,I/II/I Ha BbIXo4e ABNAeTCA Moayrnb nogaBaeMoro Ha BXo4 3Ha4eHua.
Mpumep
MpumeHeHWe GrokoB yHKLUM s onpeaeneHus moaynew yicen: |-3,4| = Q = |-3,4/, [6,7] = Q =6,7

34 | % 4Bs 3;4'_3:4@

PucyHok 6.21
Ei? | ] Ei? TABS 'E;:I' '_'5:? @
PucyHok 6.22

6.1.3 DyHKUNM cCpaBHEHUA
+ PaBHo (EQ) 6.1.3.1;

+ bBbonbwe (GT, fGT) 6.1.3.2;
* Bbibop (SEL) 6.1.3.3.
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6.1.3.1 PaBHo (EQ)

Vv —

V2 e

PucyHok 6.23

Pe3yJ'IbTaTbI BbIMOJTHEHNA onepaunn onoka Ha BbIX0A€ CpaBHEHUNA BXOOHbIX 3HAYEeHUN:
e V1=V2-5Q=1;
- VI>V2-5Q=0;
« V1<V2-Q=0.

Mpumep
= P ue—
24 | EQ Q1
,&
| 24 |2, - | |
23| EQ ——uw— Q2
, mjE
: 23 i o . _
PucyHok 6.24
6.1.3.2 bonbuwe (GT, fGT)

PucyHok 6.25

PesynbraTthl BbINOMHEHUS onepauun 6rnoka Ha BbixoAe Npy CpaBHEHMM BXOAHbLIX 3HAYEHWIA:

* V1=V2->Q=0;

e VI>V2-5Q=1;

e VI<V2-Q=0.
[na cpaBHEHMSA LEeNnoYnMCrneHHbIX 3Ha4YeHnn ncnomnbadyetcs onok GT, 4nsa 3HayYeHui ¢ NnaBatoLLen 3ansaTomn
— 6nok fGT.
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Mpumep
. 24 24 - .24
. 0 0
24| GT — Q1
| o L2 —(_ 9 |
24 -
- 24 24 24 o . .
i 1 1
23| G —— Q2
a1 E (@ |
: 23 " o : _
PucyHok 6.26
6.1.3.3 Bbi6op (SEL, fSEL)
NMPUMEYAHUE
EI ®yHkumsa Beibop (SEL, fSEL) B8 OWEN Logic HasbiBaeTcd TepHapHas ycnoBHas onepaums
CpaBHeHwus.

=

<
(X

PucyHok 6.27

Ecnn V1 paBeH nornyeckomy «0», TO pe3ynbsraToM BbINOMHEHUS onepauun 6noka Ha Bbixoge sBnsieTcs
BxogHow curHan V2. Ecnu V1 paBeH norm4eckon «1», To pe3ynbsraTtoM BbINOMHEHWS onepauun 6noka Ha
BbIXOAe ABNsAeTca BXoAHOW curHan V3.

+ V1=0-Q=V2

+ V1=1-5Q=V3.

[ns BbiBopa LenodncrneHHbIX 3HadyeHun ncnone3dyetca 6rnok SEL, Ana 3HavyeHui ¢ nnasaroLwen 3ansaTon
— 6nok fSEL.
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Mpumep

=

W1 0

SEL

£ M
RN
s
M
@

PucyHok 6.28

W1 1

M
L M
LA
[T
—
x
X
B

3
PucyHok 6.29
6.1.4 CaBuroBble PyHKLUKN
» Jlornyeckuii casur Brieso (SHL) 6.1.4.1;
Jlornyeckumii casur Bnpaeo (SHR) 6.1.4.2.

6.1.4.1 NMo6uToBbLIN nornyecknn casur Bneso (SHL)

MobuToBbIM norndecknn casur BneBo (SHL) mcnomnb3yeTcss ans BbINOMHEHUST onepauun nobutoBoro
nornyeckoro casura onepaHga X sneeo Ha N 61T ¢ gononHeHnem HynsiMm crpaea.

PucyHok 6.30

Mpumep
MpumeHeHune gnsa caura yucna 38 (gecatmnyHoe) = 00100110 (gBonyHOE).

00100110 — 10011000

- 18 [ sHL '
n 39 152 152
wll " B o< 1 19, Q1
2 2 |

PucyHok 6.31
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6.1.4.2 NMNobuTtoBbLIN nornyeckumn casur snpaso (SHR)

MobutoBbin noruveckun casur Bnpaso (SHR) mcnonb3dyeTca Ons BbINOMHEHWS onepauum nobuToBOro
norunyeckoro casura onepanga X snpaso Ha N 61T ¢ JonofnHeHWeM HynsiMu creea.

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

PucyHok 6.32

Mpumep
MpumeHeHue anga casura vncna 152 (aecatmnyHoe) = 10011000 (gBonyHoE).

10011000 — 00100110

- 152 38 38
— o Dl o)
B (ar ]

2 = i L

PucyHok 6.33

6.1.5 butoBble hyHKLUMN

* YteHune 6uta (EXTRACT) 6.1.5.1;
+ Banuck 6uta (PUTBIT) 6.1.5.2;

*  [Hewndpatop (DC32)6.1.5.3;

* Lndppatop (CD32) 6.1.5.4.

6.1.5.1 Yrenne 6uta (EXTRACT)

UrteHune outa (EXTRACT) ncnonb3yeTcsa Ans BbINOMHEHUS onepauun YTeHnst 3HadyeHnsa outa N B uncrne Ha
Bxofe X. buTbl HyMepyloTca ¢ koHua. Yucno Ha Bxoge X 3apaeTcs B AeCATUYHOM cucTeme. BbixogHoe
3HaveHune Q Bcerga asounyHoe (0 unu 1).

[E}(TRACT
DSl

PucyHok 6.34
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Mpumep

MpumeHeHus 6noka ans YteHus natoro 6uta ns yucna 81 (gecatmyHoe) = 1010001 (gBOMYHOE).

101001
0
[Igj_ 31[ EXTRACT |ﬂ .
“5,}{ Q
PucyHok 6.35

6.1.5.2 3anuck 6uTta (PUTBIT)

3anuck 6uta (PUTBIT) ncnonbayetca ans BbINOMTHEHUS onepaumm 3anucu B Yncrne X 3HavyeHusa 6uta N B
COCTOsIHME, yKa3aHHoe Ha Bxoae B (nornuyeckue «0» unm «1»). Yucno Ha Bxoae X 3agaetcs B AECATUYHON
cucteme. BoixogHoe 3HayeHne Q — LenodncrieHHoe.

- [ PUTBIT - -
V1 D al. o]
2 S —

B

[ V3 1
PucyHok 6.36

Mpumep

lMpumeHeHus 3anvcu YeTBepToro 6uta B curHane normdeckon «1» ans ymicna 38 (gecatmyHoe) = 100110
(oBou4HoOE).

1
P 3
I 100110
1 110110
I —— 38 PUTBIT
| B 38 [ I
N 4 4 —
R N
| ' 1 ]1 B
[ 1 |
b .
PucyHok 6.37

6.1.5.3 Oewundpatop (DC32)

Oewmndppatop (DC32) ncnonb3dyeTca ANs BbIMNOMHEHUS onepauuyn nNpeobpasoBaHUsi ABOMYHOMO koga Ha
BXOA4E B MO3WUMOHHBLIN Ko Ha Bbixoge. [lepen BbINOMHEHVWEM onepauunM Hag 3Ha4YeHUMEeM Ha Bxoae
npegBapuTensHO BbiNoMnHAeTCa nobutosas normdeckas onepaums «M» ¢ onepangom 0x1F (11111b).
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PucyHok 6.38

Pabote gelumndgpartopa CoOOTBETCTBYET NpMBEAEHHAS Tabnuua COCTOAHMIA:

JNBOMYHBIA Ko, Mo3KIMOHHBIA KO,
5 4 3 2 1 32 31 & 5 4 3 2 1
o o o 0 o 0 o o 0 o o o 1
o o 0 0 1 0 o 0 0 o o 1 o
o o o 1 o 0 o o 0 o 1 o o
o o 0 1 1 0 o 0 0 1 o o o
1 0 o 0 o 1
1 1 1 0 1 0 o o 0 o o o o
1 1 1 1 o 0 1 0 0 o o o o
1 1 1 1 1 1 o o 0 o o o o

PucyHok 6.39

Mpumep

100001b & 11111b
_....

33_| pe3n |0100

PucyHok 6.40

6.1.5.4 LLUndpatop (CD32)

LLndgpaTtop (CD32) ucnonb3yercst AN BbINOMHEHUS onepauny npeobpas3oBaHUsa MO3WLMOHHOIO Koaa Ha
BXOAE B ABOWMYHBIN KO Ha BbIXOAE.

PucyHok 6.41

Ecnn BxogHOe [BOMYHOE 3HayeHWe umeeT Goree OAHOW rorvveckoin «1» B paspsgax, To pabota
LUndgppaTopa BeaeTcs TOMNbKO CO CTAapLUMM eQUHUYHBIM Pa3psaaoM.
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PaboTe LindpaTopa COOTBETCTBYET TabnuLa COCTOSHUM.

NBOMYHBIA KO, MoO3SKMUMOHHBIA KO,
5 4 3 2 1 32 31 & 5 4 3 2 1
o o o 0 0 0 o o 0 0 o o 1
o o o o 1 o o 0 o 0 o 1 o
o o o 1 0 0 o o 0 0 1 o o
o o o 1 1 o o 0 o 1 o o o
1 0 0 0 o 1
1 1 1 o 1 0 o o 0 0 o o o
1 1 1 1 o o 1 o o 0 o o o
1 1 1 1 1 1 o o 0 0 o o o
PucyHok 6.42

6.2 PyHKUMOHaNbHbIE ONIOKN

Tpurrepsbl 6.2.1;
Tanmepsbl 6.2.2;
[eHepaToOpbl 6.2.3;
Cuetunkn 6.2.4;
PerynaTtopbl 6.2.5.

e o o o o

6.2.1 Tpurrepsbl

RS-tpurrep ¢ npuoputetom BeikntoyeHms (RS) 6.2.1.1;
SR-Tpurrep ¢ npnoputeToM BkoyeHus (SR) 6.2.1.2;
OetekTop nepeaHero opoHTa umnynsca (RTRIG) 6.2.1.3;
HetekTop 3agHero dppoHTa nmnynbsca (FTRIG) 6.2.1.4;
D-tpurrep (DTRIG) 6.2.1.5.

e o o o o

6.2.1.1 RS-Tpurrep ¢ npMoOpUTETOM BbIKITHOYEHUS

RS-Tpurrep ¢ NnpMopuTETOM BbIKITHOYEHUS MCMOMNb3YETCS ANA NepeKnioveHns ¢ mkcaumen CoctToaHms BO
BpeMsl MOCTYMNIEHNS KOPOTKUX WMMYNbCOB Ha COOTBETCTBYWOWMA Bxod. Ha Bbixoge Q nosiButcs
nornyeckas «1» no PpoHTY curHana Ha Bxoge S.

R51
[ V1 :
[ a—<
s
[ V2
PucyHok 6.43

PaboTy Tpurrepa NosicHAET NpUBEAEHHas Ha PUCYHKe HKe anarpaMma.
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Bxon S ] "
t
Bxoa R
11 t
i I
Boixon Q) ¢
PucyHok 6.44

B cny4yae ogHOBpeMeHHOro NocTynneHnst curHanos Ha o6a BXxofa NPUOPUTETHLIM ABAETCH cUrHan sxoaa
R.

6.2.1.2 SR-Tpurrep ¢ NpMopmUTETOM BKNKOYEHUA

SR-Tpurrep ¢ NpUoOpUTETOM BKIMIOYEHMS WUCMONBL3YETCA ONA NEePEKovYeHns ¢ ukcaumen CocTosHUS B
criydae nocCTynneHus KOPOTKMX MMMNYfbCOB Ha COOTBETCTBYWLWMA Bxod. Ha Bbixoge Q nossutcA
noruyeckas «1» no PpPoHTy curHana Ha Bxoge S.

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

Paboty Tpurrepa NosicHSeT NpMBEAEHHAs Ha PUCYHKE HUXKe auarpammva.

Bxon S ] ]
t
Bxoa R "
t
1
1
Boixon Q) ] ¢
PucyHok 6.46

B cny4yae ogHOBPEMEHHOIro NnocTyniieHna curHanoB Ha oba BXOoAa NPUOPUTETHbIM ABNAETCA CUrHan Bxona

6.2.1.3 [letekTop nepenHero chpoHTa umnynbca (RTRIG)
Hetektop nepegHero dpoHTa umnynbca (RTRIG) ucnonbdyetcsa B criy4ae HeobGXoAMMOCTU UMETb

peakuuMio Ha W3MEHEHWE COCTOSIHUS OWUCKPETHOrO BXOAHOro curHana. Ha Bbixoge Q reHepupyetcs
eAVHWYHBIA UMMYNbC No nepeaHemy OpoHTy Bxoaa l.
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RTRIG
PucyHok 6.47

Pa60Ty AeTeKTopa oObsCHSET npmeeneHHad Ha pUCYHKe HUXKe aunarpamMmma.

Bxon 1

Boixon Q)

Lukn nporpamMmel

PucyHok 6.48
6.2.1.4 [letekTop 3agHero ¢ppoHTa umnynbsca (FTRIG)

OetekTop 3agHero ¢poHTa umnyneca (FTRIG) ucnonbsyetcsa B cnyvyae Heo6X0ANMMOCTU UMETb pPeakLmIo
Ha M3MEHEHWEe COCTOSHMS AMCKPETHOro BXOOHOro curHana. Ha Beixoge Q reHepupyetcs eauMHUYHbIN
UMMynbC No 3agHemy dpoHTy Bxoaa l.

FTRIG1

(V1 _——{ o-—_ 9 |

PucyHok 6.49

Pa6oty neTtekTopa 0GbsCHSIET NpMBeAeHHast Ha PUCYHKe HIKe amarpamma.

Bxon 1

Boixon Q)

LUukn nporpamMMel

PucyHok 6.50
6.2.1.5 D-tpurrep (DTRIG)

D-tpurrep (DTRIG) ucnonb3yetca ons opMypoBaHWs MMMyNbCa BKMAYEHUSI BbIXOO4a Ha MHTepBan
BpeMeHn umnynbca Ha Bxoae D, BbixogHoOW uHTepBan Gyaer CMHXPOHM3UPOBaH C TakTOBOW YacTOTON Ha
Bxoge C.

Ha Bbixoge Q Tpurrepa nosiBUTCA CUrHam normdeckor «1» no pPoHTY TakTOBbIX UMMYNbCOB Ha Bxode C
npy HanuuuMM curHana normdeckon «1» Ha Bxoge D. BosBpar Bbixoga Q B curHan normyeckoro «0»

nponsonaeT no (PpoHTY TaKTOBbIX MMMYyNbCOB Ha Bxode C npu Hanuumu curHana normyeckoro «0» Ha
Bxoge D.

Bxop S npuHyauTenbHO ycTaHaBnmMBaeT BbIxod Q B COCTOSIHME NTOrMYECKOM «1».

Bxog R saBnsieTcs npropuTETHLIM M yCTaHaBMNMBAET Bbixod Q B COCTOsIHME Nnormyeckoro «0x».
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DTRIG1

Hﬂ

A O O w0

<
03

E

PucyHok 6.51

Pa60Ty Tpurrepa obbsacHaeT npmeeaneHHada Ha pUCYHKEe HMXKe aunarpamma.

soac [ [T

Bxon D

Boixon Q

PucyHok 6.52
6.2.2 Tanmepsbl

Mmnynbc BkNtoveHns 3agaHHon gnutensHoctun (TP) 6.2.2.1;

Tanmep c 3agepxkon BkntodeHus (TON) 6.2.2.2;

Tanimep ¢ 3agepxkkon oTkntodeHns (TOF) 6.2.2.3;

WuTepBanbHbin Tanmvep (CLOCK) 6.2.2.4;

WHTepBanbHbIn Tanvep ¢ HegenbHbiM unknom (CLOCKWEEK) 6.2.2.5.

6.2.2.1 Umnynbc BKNOYEeHUA 3agaHHou anuTtenbHocTu (TP)

MMmnynbc BkntoveHUsa 3agaHHon anutensHoctu (TP) ucnonb3yetca Ans ¢opMuMpoBaHUMS MMMynbca
BKITIOYEHMS BbixO4a Ha 3afaHHbll uHTepBan BpemeHn. Ha Bbixoge Q ©Onoka nosiBnseTcd curHan
nornyeckon «1» no poHTy BxogHoro curHana l. Mocne 3anycka Bbixod Q He pearvpyeT Ha U3MEHeHue
3Ha4YeHWs BXOAHOIO curHana B TedeHne nHtepsana Tuun. [10 ucteveHve nHtepsana Tuwn BbIXOAHOW CUrHanN
cbpacbiBaeTcs B nornyeckun «0».

TP1

(Vi >l < a ]

1c| T

PucyHok 6.53

PaboTy nmnynbca o6bsCHAET NpuBeAEHHAs Ha PUCYHKE HUXe Anarpamma.
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Bxon 1 1"

Boixon

PucyHok 6.54

Jonyctumbln ananasoH 3HadeHun T o1 0 o 4147200000 mc nnu 48 gHewn.

OnutenbHOCTb nMmnynbca n eguHULbI USMepeHna BpeMeH HacTpanBakoTCA Ha NaHenm ceoiicTB Ob.

CeoiicTBa TP
=4
v [lapameTpo
cek v

OnutensHoCTe MMAYNECE 1
+ [lpouse

KorMmeHTapiA

Maciitab sBpemer

PucyHok 6.55

6.2.2.2 Tanmep c 3apepxkoun BknrovyeHusi (TON)

Tanmep c 3agepxkon BkrtoveHnss (TON) ncnonb3yeTca Ana onepaumn 3afepXku nepedadu curHana. Ha
Bbixoge Q Tammepa NosiBUTCA CUrHam NOrMYyeckon «1» C 3agepXXKOM OTHOCUTENbHO (PPOHTa BXOLHOMO
curHana | npoaomKNTENbLHOCTBIO HE MeHee AnuTenbHOCTM Ton M BbIKMKOYUTCSA MO cnagy BXOAHOro

curHana.

TON1

KD e

5c| Ton

PucyHok 6.56

Paboty Tanimepa 06bsICHAET NpuBEAEHHAs Ha PUCYHKE HUXe anarpamma.

Bxopn 1

Bobixopn

TMMI‘I TI-'1MI'I__

PucyHok 6.57

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

BpeMﬂ 3a0EPXXKN BKIMKOYEHUA N €OUHULIbI USMEPEHUNA BPEMEHN HAaCcTpamnBaloTCA Ha NaHenn ceoncTs Ob.
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CeoicTea TON
= A

MNapameTps

MacwTal epeMeHi

| Bpewms sagepxim eknioverinn [
w [lpouee

KorreHTapui

o

K

Bpemna sapepxxm BKmoueHMA
2anaeT BpEMA 3a0SPHKM BKIOYEHMA

PucyHok 6.58

6.2.2.3 Tanmep c 3apepxkon otknroveHus (TOF)

Tanimep c 3agepxkon otkntodeHus (TOF) ncnonb3yeTca Ansa 3agepxku oTknoYeHns Boixofda. Ha Beixoge
Q Tarimepa NosBUTCA cUrHarm form4yeckon «1» no poHTy curHana Ha Bxoge |, oTcueT BpeMeHun 3aaepxku
oTkntoveHusa Toff HauHeTca nNo kaxgomy cnagy BXogHOro curHana. llocne oTKYeHUs BXOAHOIO curHana
Ha BbIxode nosiBUTCA curHan norundeckoro «0» ¢ 3agepxkon Toff.

TOF1

5c| Toff

a-—<_2 |

PucyHok 6.59

Pa60Ty Taﬁmepa oObsICHsIET npmeeneHHad Ha PUCYHKe HUXKe guarpamMmma.

Bxon 1

Boixopn Q

N1 —

Tzan
[—

T3 =Fal
[

PucyHok 6.60

Jonyctumbln ananasoH 3HadveHu T3aa ot 0 o 4147200000 mc unu 48 gHen.

Bpelvm 3a4EePXKN BbIKIMIOYEHNA 1 eAUHNLbI USMEepEeHNA BpeMeH HacTpanBaroTCA Ha NaHenm ceonicTB Ob.

CeolicTea TOF

v =
v =

L4

L4

Al|

MNapameTps
| Macurabepeverin SIS

Bpemna sanepxki BeliKNOUEHMA 5

MNpouee

KormeHTa

A

Maciutat sBpemMetn

PucyHok 6.61
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6.2.2.4 UnTepBanbHbin Tanmep (CLOCK)

[i]

MHTepBanbHbiii Tanmep (CLOCK) ncnonbayetca ans oopMmnpoBaHnst MMMysbca BKIOYeHUs Bbixoga Q no
yacam peanbHoro BpemeHu. Bpems BkntoveHuns Th n otknodeHms Tl Bbixoga ycTaHaBnNuBaoT B Ka4ecTBe
napameTpoB Tanmepa.

NMPUMEYAHUE
MHTepBanbHbiii Tanmep (CLOCK) gocTyneH Tonbko ansg npubopoB ¢ YacaMu pearnbHOro BpeMEHN.

CLOCKA1

13.03 11:05:40| Th Q@

14.03 11:05:40| Tl

PucyHok 6.62

Paboty Talilmepa 00ObSCHSET NPMBEAEHHAs Ha PUCYHKE HUXKe auarpammva.

Boixon Q

TEK'” TIIITK..I'I

PucyHok 6.63

Ecnn 3agaHHoe 3HavyeHWe BpPEeMEHW OTKMIOYEHUS MeHblle BPeMEHW BKMIYEeHUs, To AuarpaMma
nepekrnoYeHnin Byaet UMeTb BUA!

EHKN =14

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

cpena yeTBepr NATHULA
24y

[
¥

PucyHok 6.64

HonycTumbln gnanasoH 3Ha4eHUN Tein. U Torn. OT 0,00 ¢ oo 24 .

HDatan BpeMA BKITIOYEHUA N OTKITIOYEHNA HACTpanBaeTCAd Ha NaHenn ceoncTB Ob.

CeolicTea CLOCK
= A
=5l
 [lapameTps
13.0311:05:40 |v

[ata v epema soiknioyerna  14.03 11:05:40
* [Ipouee

KorreHTapiii

Ilata v BpEMA BKIDYEHWUA

PucyHok 6.65

6.2.2.5 UHTepBanbHbIN TauMep ¢ HeaenbHbIM Luknom (CLOCKWEEK)

NMPUMEYAHUE
III NHTepBanbHbIvi Tanmep ¢ HefenbHbiM Lukrnom (CLOCKWEEK) noctyneH Tonbko Ans npnbopos ¢

YacaMu pealribHOro BpemMeHu.
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WHTepBanbHbin Tavimep ¢ HepgenbHbiM uukniom (CLOCKWEEK) wcnonb3yetcss ans OpMUpOBaHUst
UMMNynbca BKIMOYEHUST Bbixoda Q Mo yacam peanbHOro BPEMEHM C ydeToM pHen Hedenun. Bpewms
BkntoveHnss Th un otkntovenms Tl Bbixogpa Q W gHM Hepgenw paboTbl ycTaHaBNMBalOT B KavecTBe
napameTpoB Tanmepa.

CLOCKW1

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

20.03 11:05:40| TI

PucyHok 6.66

Paboty Tanmepa 06bACHSET AMarpammMa Ha PUCYHKE HUXKeE.

1-peHb (244)  2-gedHb (244)

Boixon Q

Tern Torkn Texn Totkn

PucyHok 6.67

BHYTpeHHss1 CTpYKTypa Taimepa UMeeT crneayoLwmnin Bua.

ThicLock |
Toma Tl

AND

|

PucyHok 6.68

HonyctTumbin gnanasoH 3Ha4eHUN Ten U Torn OT 0,00 ¢ Ao 24 .

HacTpoiika BpeMeHM BKMOYEHMSI U OTKIOYEHUST U yKasaHue OHEN Hepenu Mpov3BOAMTCS Ha NaHenm
cBomncTtB Ob.

CeoicTea CLOCK WEEK B x
=|A

- HA

w [lapameTp
v

NaTa v BpEMA BKNHDYEHWA 13.03 11:05:40
NaTa v epemA seiknioueHA - 20.03 11:05:40
w [lpouese

KammeHTapuii

Iy Hegen

PucyHok 6.69
6.2.3 NeHepaTOpbLI

» [eHepaTtop npsimoyronbHbix uMnynbcoB (BLINK) 6.2.3.1.
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6.2.3.1 NeHepaTOp NpsAMoyronbHbix MnynbcoB (BLINK)

leHepatop npsiMoyronbHbIX MMMynbcoB (BLINK) ucnonb3dyetca ansa ¢opmMmpoBaHUSA NpPsSiMOYTrOSbHbIX
nMnyneLcoB nynbcaunn. Ha Beixoge Q reHepaTtopa opMUpYIOTCH UMMYIbChI C 3a4aHHBIMM NapaMeTpamMm
ONUTENBHOCTU BKITKOYEHHOTO (Tgkn — CUFHAM NOMMYECKON «1») 1 OTKNIOYEHHOTO (Torn — CUrHAM NOrMYECcKoro
«0») cocTosHMA Ha BpeMs OeNCTBUS ynpasnstoLlero curHana Ha exoge | (curian noruveckon «1»).

BLINK1

1c| Th
S 2c|

PucyHok 6.70

Pa60Ty reHepartopa noAcHdAeT npmneeaeHHasd Ha pUCyHKe HUXe anarpamMmma.

Bxon 1

Bobixon Q) r

Torin| Tekn

PucyHok 6.71

[onyctumbln gnanasoH 3HaYeHUN Ten U Torn: OT 0 40 4233600000 mc unun 49 gHen.
OnuTenbHOCTb BKIMIOYEHHOTO 1 OTKIKOMEHHOIO COCTOSIHUIA HAcTpanBaloTCs Ha nNaHenyn ceoncTe Pb.
Mapametp Th cootBeTCTBYET Tain-

MapameTp Tl cooTBeTcTBYET Torkn.

CeolcTEa BLIMK
= A
7Zs1 |

* [lapametp Th

MacwTal spermeHiA CEK

1
v [lapametp Tl
MacwTal spermeHiA CEK
OnuTensHocTe OTKN. COCTOAHMA 2

* [Ipouee

KorreHTapiii
JniTensHOCTE BKN. COCTORHAA

3apaeT ANUTENEHOCTE BKIKYEHHOMD COCTOAHWA
CHrHana

PucyHok 6.72
6.2.4 CyeTuyuku

*  /HKpeMeHTHbIN cyeTumnk ¢ aBTocbpocom (CT) 6.2.4.1;
* YHuBepcanbHbii cyeTumk (CTN) 6.2.4.2;
*  WHkpemeHTHbIN cyeTymk (CTU) 6.2.4.3.
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6.2.4.1 UHKpeMeHTHbIN cYeTuYnK ¢ aBTocopocom (CT)

MHKpeMeHTHBIN cyeTumk ¢ aBTocbpocom (CT) ncnonbsyerca ans noacyeTa 3agaHHoro yncna nmnynscos N
(exon N — ycraBka uucna vmnynbcos). Ha Bbixoge Q cyeTymka NosBUMTCS UMMYNbC CUrHama norn4yeckon
«1» ¢ anuTenbHOCTbIO paboyero uukna npnbopa (Tumkn), ecnm YMcno NpMxoasLumx Ha Bxod C nMmnynscos
OOCTUIHET YyCTaHOBMEHHOro 3HaveHns N.

10N

PucyHok 6.73
PaboTy cyeTymka NoSAICHAET NpUBEOEHHAsA Ha PUCYHKE HUXe auarpamma.

12 345 N

sont _[][][1]] L.

Boixopn )

t

TLI,MK.I'I

PucyHok 6.74

JonycTumbiv gnanasoH 3HaveHui ynucna nvnynscos N: ot 0 go 65535.

Yumcno nmnynecoB N u napameTtp coxpaHeHus coctosiHus B IN3Y 3agatoTca Ha naHenu ceoncts Ob.

CeoficTea CT
=4
=l
“ [lapameTps
Her v

YoTaeka 10
“ [lpouee

KorreHTapiia

CoxpaHeHme coCToAHMA

CDMDEIH RET BHYTPEHHEE COCTORAHWE KOMMOHEHTA B
IHEPrOHESABWMCUMON NaMATA

PucyHok 6.75

6.2.4.2 YHuBepcanbHbIn cyeTuunk (CTN)

YHusepcanbHbii cuetunk (CTN) ucnonb3yetca ons npsmoro m obpatHoro cyeta. Onepaumsa «npsMon
CYET» BLIMOMHAETCS MO nepeaHeMy (PPOHTY MMMNynbca Ha Bxoge npsimoro cyeta U, 4to yBenuumBaet
3HayeHue BbixogHoro curHana Q. Mimnynbcel, npuxogaswme Ha Bxog D («obpaTHbIn cyeT»), yMeHbLuatoT
3Ha4yeHue Bbixoga Q. B cnydae nocTtynneHus Ha Bxog R curHana norvdeckon «1», BbIxod cyeTynka Q
yCcTaHaBnuBaeTcs B 3HadeHue Bxoga N.
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CTN1

Lo Ta- < o]

Qs

I
‘z:l:luc

PucyHok 6.76

Pa60Ty CYETYUMKa NOACHAET nNpuBeaeHHad Ha PUCYHKe HUXe anarpamMmma.

1 2 3456 _
Bxopn U
t
1 2 3 _
Bxopn D -I-l
n | ] ¢
Bxoa R
A t
Boixopn Q 6 3
1
1 t

PucyHok 6.77

B cnyyae ogHOBpeMEHHOro MOCTynneHus curHanoB Ha Bxoabl U n D npuopuTeTHbIM SBNSIETCA CurHan
Bxopa U.

HonycTtumbin guanasoH 3HaveHui ymcna nmnynescos N: ot 0 go 65535.

3HaueHune N 1 napameTp coxpaHeHus coctosiHus B M3Y 3agatotcst Ha naHenu ceoncTe Pb.

CeoicTea CTM
= A5
- = l |
w [lapameTp
CoxpaHeHWe CoCTORHWA Het "

YoTaeKa 1
w [lpouee

KommeHTapuil

CoxpaHeHve COCTORHMA
CoxpaHseT BHyTpEHHEE COCTOAHME KOMMOHEHTA B
FHEQrOHESABMCHMOI NaMATIA

PucyHok 6.78
6.2.4.3 UHKpemeHTHbIN cyeTuuk (CTU)
NHkpemeHTHbIM cdeTuunk (CTU) ncnonbayercs onsd noacyeTa yvicna umnynbcoB, npuxogdawmnx Ha Bxog, C.

Ha Bbixoge Q cuyeTunka nosiBUTCSt MMMYNbC CUrHamna fornMyYeckon «1», ecrnv Yncno nNpuxoasLmMx Ha BXOA
MMMYMNbCOB JOCTUIHET yCTaHOBNEHHOrO 3HaveHust Ha Bxoae N (N — ycraBka).
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. o =0 . .
W1
i e
O(N
PucyHok 6.79

PaboTy cueTunKka NnosiCHSIET NpMBeAeHHas Ha PUCYHKE HVKe Auarpamma.

1 2 345 N
sxont [ [][][] [
xon ISEREREE t
B R
xon t
Boixon Q
t
PucyHok 6.80

NMPUMEYAHUE
Bnok 3anuck B ®b gns CTU He paboTtaeT. Bmecto CTU pekomeHayeTcs MCnonb3oBaTh
yHMBepcarnbHbIi cdeTumnk CTN 6.2.4.2.

[i]

[onyctumbin gnanasoH 3HadeHunn ymcna nmnynscos N: ot 0 o 65535.

CyeTunk C6paCbIBaeTCﬂ B 0 no nepegHemy d)pOHTy nMmnynbCa Ha BXxone R. B Ccny4yae Oo4HOBPEMEHHOro
NOCTYyNJ1eHNA CUrHarioB Ha BXo4bl MPUOPUTETHLIM ABITAETCA CUIrHan BXoaa R.

Yucno umnynbcoB N 3agaetcs Ha naHenu ceoncTs Pb.

CeolcTea CTU

I:"‘l|

w [lapameTp

Veraska [l
w  [lpouee

KommeHTapuii

Ycraexa
JapaeT yoTasky

PucyHok 6.81
6.2.5 PerynsaTtopbl

« TMAA-perynatop (PID) 6.2.5.1
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6.2.5.1 NO-perynaTop (PID)

PID1

Enable >_T = S x}; @

[ t-in Pv

T

PucyHok 6.82

NWAO-perynatop ucnonb3yetcs ANs peanu3auuu NpornopLUoHanbHO-MHTErpanbHo-aMddepeHLmansHoro
(MWA) 3akoHa perynnpoBaHus.

®yHKumoHanbHbIN 6nok MUO-perynatopa

3apaHve |+
»@-» MO | OrpaHuuntens - MCI‘IOHHVI:I'eanoe
yCTpOCTBO

PucyHok 6.83

Bxoabl 6noka
Tabnuua 6.1 — Bxogbl 6noka

HassaHue Tun OnucaHue 3HayeHus
E Bbynesckui PaspelueHune Ha paboTty 6rnoka. B Bbikno4eHHOM 0 — BbIkntoyeH;
COCTOSIHMM Ha BbIxof b6roka nogaeTcs 3HaveHue, 1 — BkntoyeH
3aaHHOe B CBOWCTBE «BbIXO4HAasi MOLLHOCTb»
Pv C nnaeatowlenn | TekyLlee 3Ha4YeHMe perynmnpyemomn BeNMUYnHbI
3anaTon
Sp C nnasatowen | 3agaHHOe 3HaYEHWE perynnupyeMon BenmynHbl
3anaTon

Bbixoabl 6noka
Tabnuua 6.2 — Bbixoabl 6510ka

Has3BaHue Tun OnucaHune 3HayeHus

Pwr C nnaBawllen |BbixogHas 0...100
3anaTon MOLLIHOCTb, %
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CBouncTtBa

Ta6nuua 6.3 — OnncaHue cBoUCTB

Ha3BaHue

Tvn

OnucaHue

3HauyeHwus

Pexum paboThbl
perynaTtopa

bynesckun

PexvMbl paboTbl perynsatopa:

*  PEexXuM «HarpesaTerb»,
ncnonb3yeTcsa Ans ynpasneHus
WCMOMHUTENbHBbIMU MexaHu3mMamu,
BO3[IeICTBME KOTOPbIX NPUBOAUT K
POCTY 3HaYeHUs perynmpyemon
BESINYMHBI;

*  PEXUM «XOMNOANUMBHUKY,
ncnonb3yeTcsa Ans ynpasneHus
WCMOMHUTENbHBbIMU MexaHu3mMamu,
BO3[IeICTBME KOTOPbIX NPUBOAUT K
CHIDKEHWIO 3HAYEHUs perynupyemMoii
BESINYUHBI

0 — Harpeatens;
1 — XonoannbHUK

BbixogHas
MOLLIHOCTb

C nnasatoLLen 3anaton

BbixogHas MOLLHOCTb B BbIKMHOYEHHOM
COCTOSAHUU, %

0...100

OnddepeHumans-
HbIN KO3hPULNEHT

C nnaBatoLLel 3anaton

OndbdepeHumanbHbIn KOaOULNMEHT C
KoTopbiMm paboTaet ML

—-3,402823E+38...3,4

WHTerpanbHbIN

C nnasatoLLen 3anaton

WHTerpanbHbI KO3 HOUUMEHT C KOTOPbIM

—3,402823E+38...3,4

KoadhpmumneHT pabotaet NMN[4
MponopunoHanbHbI | C nnasatoLLen 3anaTom IMponopunoHanbHbIA KO3 MULNEHT C 0..100
K03 PMUMNEHT KoTopbiM paboTaet ML
MuHumansHas C nnaBatowen 3anaTon HwxHee orpaHuyeHue BbljaBaemom
MOLLIHOCTb MoLLHOCTH, % 0...100 (2
(3Ha4eHme no
YMOI4aHuio)
MakcumanbsHas C nnaBatolLen 3ansaton BepxHee orpaHnyeHune BbligaBaeMom
MOLLHOCTb MOLLHOCTH, % 0...100 (8¢
(3HayeHue no
YMOSYaHUIO)
3anyck AHP Bynesckui MepemeHHas, koTopas reHepupyert 3anyck |0 — Cton;

aBTOHACTPOWIKU perynatopa B criyyae 1 — Banyck

nogayun aHavyeHus «1». 3HayeHne gaHHoOM

nepemMeHHON 3a4aeTcs C NOMOLLbIO Broka

«3anucb B Pb»
ABTOHacTpouka

W

ABToHacTpoiika MU-perynsaTopa NpoBOANUTCS C MOMOLLbIO 6r1okoB YTeHus u 3anucy ®b 3.3.6 (2], [J4).
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— PID1 . .
nable
Ere e T -

t-in s PV

S

[(sp > ITE

' Write to FB Read from FB
x_h[ Write to FB Read from FB
——— VWhite to FB Read from FB
w——mn— Write to FB Read from FB

| Write to FB
w———0sn— Write to FB
e Write to FB

PucyHok 6.84

[nsa 3anycka aBToHacTpourku criegyet obasute 6nok 3anucb B ®B 1 npuBgasaTth ero kK nepemeHHom
3anyck AHP MWO-perynsTopa.

CeokcTea Write to FB

= A
- = l|
+ [lapameTps
| Pyriwonanshbii Gnox [0 v

A nepemeHHoR Janyck AHP
w [lpouee

KomMmeHTapuiA

PYHKLMOHANEHLE Gnok
BoiGepute us crimcka PE.

PucyHok 6.85

3HayeHusi octanbHbIX NapameTpoB b MoxHO 3agaBaTh ¢ nomoLlbto 6rnoka 3anuck B PB, kak nokasaHo
Ha pUCYHKe Bblle, TG0 HacTpanBaTb Ha NaHen CBOMCTB.

C nomowbio 6GnokoB YteHune wu3 DB cuuTbIBaOTCA 3HayeHMs napameTpoB PaccuuTaHHbIM
NpPonopLUMOHanbHbIN Ko3adpuLmeHT, PaccuntaHHbIN WHTerpanbHbIN KO3 hpuLMeHT,
PaccuuTtaHHbIM auddepeHumanbHbIn KO3 duumneHT u dnar OKOHYaHUA aBTOHACTPOMNKM.

[ns cTapTa aBTOHACTPOWKM cnegyeT nogaTb CUrHan normyeckon «1» Ha sxog E.

Mo 3aBepLueHMM npouecca aBTOHACTPOMKM ANS YTEHUS OOCTYMHbl HOBblEe 3HAaYeHUs KO3(PPULMEHTOB:
PaccuuTaHHbIM nponopuuoHanbHbIi Ko3adduumeHT, PaccumtaHHoe BpemMsi UHTErpupoBaHusi U
PaccuntaHHoe Bpema auddepeHumpoBanHma. [lapametp ®Pnar OKOHYaHMA aBTOHACTPOWMKMU
BbICTaBMNSAETCA B 3Ha4YeHue norm4eckon eauHuubl. Ecnv nocne aBToHacTpowku cbpocuTb Bxod 3amyck
AHP B 3Ha4eHuWe nornyeckoro Hyns, To copocuTcsa 1 dnar OKOHYaHUs.

BHUMAHUE
i : \ | dnar okoHYaHUS aBTOHACTPOWKN HAXOAUTCA B COCTOSAHMUM NOrMYEeCKON eAUHULLbI OANH LIVKI.
Ecnu cbpocutb Bxog 3anyck AHP B 3HaueHue normyeckoro Hyns 40 OKOHYaHWSA HaACTPOWMKK, TO npouecc
OCTaHaBnMBaeTCs, nar OKOHYaHMS He BbICTABMNSETCS, HOBble 3HA4YeHUst KO3d(PUUMEHTOB He
BblYMCHSAIOTCS.

Bo BpemMs npouecca HacTpoiku Ha Bbixog [M[O-perynatopa nogaeTtcs TecToBask MOLLHOCTb,
orpaHuyeHHas 3HauyeHusiMn napameTpos MakcumanbHas MOLWHOCTL M MMHUManNbHas MOLWHOCTb.

113



6 bubnunoteka

lMNocnepoBaTenbHOCTb aBTOHaCTPOVIKM And pexuma « HarpeBaTenb»:

1. Tekyllee 3Ha4YeHMe MeHbLLE YCTaBKK, Ha BbiIXoa 6rnoka nogaeTca MakcumarnbHasi MOLLHOCTL (B
COOTBETCTBUM C HACTporKamu).

2. Kak Tonbko TeKyLliee 3Ha4YeHne CtTaHeT oonbLue YyCTaBKW1, Ha BbIXo bnoka nogaetcsi
MUHMManbHaA MOLWHOCTb.

MoBTOpeHue waroB 1 1 2 elle oanH pas.

PaccuntaHHble napameTpbl [MW[-perynaTopa nogaTcs Ha COOTBETCTBYHOLLME BbIXOAbI, U
BbICTaBNsAeTCA hrnar OKOH4YaHus.

Ecnn B HacTponkax ykasaHO 3HayeHue MakCUMMarbHOW MOLLHOCTWU, NPWU KOTOPOM HEBO3MOXHO AOCTUYb
YyCTaBKW, NPOLECC aBTOHACTPOWKM HE 3aKOHUYNTCH, NMOKa OH He ByaeT COPOLLEH BPYUHYHO.

6.3 Makpochbl npoekTa

Paszgen Makpocbl npoeKTa COOepXUT COo3daHHble Mofb3oBaTeneM WU 3arpyXeHHble C MOMOLLbH
MeHekepa KoMNoHeHToB 3.10 Makpochl.

EMEJ’IMDTEKE KOMMAOHEHTOB
o-_|*
o-7 i l & X

MaKpocCbl NpoEKTa M

= Macros 1

OrcyTcTeyer

/= Macros 2

OrcyrocTeyer

'FX EyHHLMA
ﬂ:) OYHHELUMOHANbHBIA Bnox

M Makpockl NpoeKTa

PucyHok 6.86

Ons pobaBneHns Makpoca B NPOEKT criedyeT nepeTtawuTb Makpoc M3 naHenu brubnuoteka KOMMNOHEHTOB
2.3 Ha XOrCT.
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4 b X || BuWANMOTEKS KOMOOHEHTOE L 4
o il & X
Cowd “ Makpocbl NpoeKTa M

prmm—————————— : — OtcyTeTeyer

| Macros1 |

§ - Wachs s - 2
i 1 i QIE-«: 19

___________ .. Fr=2 Macros 2

OroyTcTeyer

— Q3

= fx DYHKLMA

o Q4 f‘-b DYHKUWOHANbHBIA Bnok

M Makpochl NpoeKTa

PucyHok 6.87

YTobbl yOoanutb MakpocC U3 naHenu, cnenyet BblAeNnTb Hy)KHbIIZ MaKpOC N HaXaTb Ha KHOMKY x

PekomeHgauumn no cosgaHmio MakpocoB npusedeHbl B pasgene PaboTta ¢ makpocamm 3.11.

6.4 dnemeHTbI ynpaBneHus

« MeTka 6.4.1;

+ Bgopa/BbiBog (int/float) 6.4.2;

+ Bgopg/BbiBoa (Boolean) 6.4.3;

e [nHamunyeckumn TekcT 6.4 .4;

*  KombuHmposaHHbIn cnncok (ComboBox) 6.4.5.

6.4.1 MeTKka

OnemMeHT MeTKa npegHasHayeH Ans pasmeLleHns TEKCTOBOro 6noka B CTpoOke aKkpaHa.

Hactpownka cBoncTB

Ons KOPPEKTHOIo 0T06pa>Keva Ha 3KpaHe an6opa crnegyeTr ykKasatb KoopAuHaTbl pacnoiioXeHuda U
BBECTW TEKCT Ha NaHenn CBOMCTB.

CeoicTBa MeTkal B x
2] |
v  KoopmHams
X
Y: 0
v [lapameTtpe

Tekct Tekct

Onva |

[#%]

Nmmia

MakcHMansEHaA anvHa 3NeMeHTa

PucyHok 6.88
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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 6.89

B BbinagatolemM MeHI MOXHO BbliGpaTb crocob 3agaHusl KoopaMHaT: KOHCTaHTa unu nepemeHHas. [ans
BblGOpa HEM3MEHHOIO PacnonoXeHWs aneMeHTa criedyer ykasaTb 3HadeHre KoopauHaThl B norne Beoaa.

Ona cosgaHua Gerywien CTpoku crieqyeT BbiOpaTh BapuaHT lNMepeMeHHasi U HaxaTb KHOMKy BbiGop.
OTtkpoeTtca Tabnuua nepemeHHbix 5, B HeW criegyeT BblbpaTb MEpPEeMEHHYH0 LeNOYMCNEHHOro TuNa,
KoTopas byoer onpefensTb 3Ha4YeHue KoopauHaTtel, U HaxaTb kHonky OK. BeibpaHHas nepemeHHas Oyoet
oTobpaxarbcs B norne Beoja:

KohcTanTa

a T']e [a] BmGop

PucyHok 6.90

MapameTpbl

« TeKcT — B Nnore BBOAUTCS TEKCT, KOTOPbI ByaeT oTobpaxaTbesi Ha akpaHe npubopa. OnvHa
TEKCTa He J0MKHa NpeBblllaTh 3HaYeHne, ykasaHHoe Ana napaMmeTtpa OnuHa.
+ OnuHa — makcumarnbHoe Konm4yecTBo oToGpaxaeMblX CMMBOIOB Grioka.

CeoncTea MeTkal

2121 |

~  KoopmHans
®: [var]
Lije 1

~ [lapameTps

TekcT Texcrtd

Oowvea [

Nmma

MakcumansHan ANWMHE 3NEMEHTA

PucyHok 6.91

OT1obpaxeHune
B penakTope akpaHoB oTobpaxaeTcs, kKak byaet Bbirnsagete anemeHT MeTka Ha akpaHe npubopa.
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I:I_.I

é'T e K ¢ T 4-%

PucyHok 6.92
6.4.2 Beoa/BbiBop (int/float)

OnemeHT BBoa/BbiBOA (int/float) npegHasHaveH onsi BbiBoga Ha aKpaH Npubopa Unmn YTeHUs ¢ 3KpaHa
3HaYeHMS LLeNOYNCIIEHHON I BELLECTBEHHOW NepeMeHHON.

HacTpounka cBoucTB

[Ons KoppekTHo paboTbl anemeHTa crieqyer YykasaTb KOOpAMHATbl PacronoXeHWst U HacTpoUTb
napameTpbl BBOAA/BbIBOAA HA NaHENN CBOMCTBA.

CeolicTea Beon/Beion (intffloat)2

281 |

w [wanasoH
KoHTpone Oa
Marcumyna 65535
MiaHiryr 1]
* KoopmHam
X 0
Y- 0
 [lapameTp
NepemenHan < He BelfipaHa > ...
Twn nepemMeHHoA BewecTBEHHBIN
3HaKoB 3
MNocne sanAToM 1
TekcT oo
TekcT nocne
Penaknipyemo Oa
nuHa 3]
MNepemenHan

MepemenHan onA oTobpaxeHA

PucyHok 6.93

Owvana3oH
* KoOHTpoOnb — orpaHu4eHne 3Ha4yeHnsi, KOTOpoe Norb30BaTerNb BBOAUT C NMLEBON NaHenu
npubopa. OrpaHnyeHne He pacnpoCTPaHAETCA Ha 3HAYEeHNe, NoNy4YeHHoe B Xoae paboThbl
nporpamMmeil;
*  Makcumym — MakcumanbHoOe 3Ha4eHue napameTpa Ans BBOAa;
*  MuHMMYM — MUHUManNbHOE 3HaYeHne napameTpa Ans BBOAA.
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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 6.94

B BbinagatolemM MeHI MOXHO BbliGpaTb crocob 3agaHusl KoopaMHaT: KOHCTaHTa unu nepemeHHas. [ans
BblGOpa HEM3MEHHOIO PacnonoXeHWs aneMeHTa criedyer ykasaTb 3HadeHre KoopauHaThl B norne Beoaa.

Ona cosgaHua Gerywien CTpoku crieqyeT BbiOpaTh BapuaHT lNMepeMeHHasi U HaxaTb KHOMKy BbiGop.
OTtkpoeTtca Tabnuua nepemeHHbix 5, B HeW criegyeT BblbpaTb MEpPEeMEHHYH0 LeNOYMCNEHHOro TuNa,
KoTopas byoer onpefensTb 3Ha4YeHue KoopauHaTtel, U HaxaTb kHonky OK. BeibpaHHas nepemeHHas Oyoet
oTobpaxaTbCcs B none BBoja:

KohcTanTa

a T']e [a] BmGop

PucyHok 6.95

MapameTpbl

+ [llepemeHHasi — NpuBA3Ka K NepeMeHHON NpoekTa (LeNOYNCIIEHHON UMK C NITaBatoLLIEN TOYKON).
[ns Beibopa NnepemMeHHON cregyeTt HaXaTb KHOMKY «...» U BbibpaTb B Tabnuue nepemeHHbIX 5;

*  Twun nepemeHHON — BbIBOP THMNa NEPEMEHHON: LIENOYUCINEHHBIN NN BELLLECTBEHHBIN. Ecnu
nepemMeHHas elle He npvBsidaaHa, TO HeobXoaMMO 3a4aThb TUM;

+ 3HaKOB — CyMMapHOe KOnM4eCcTBO OTOBpaxaemblx 3HAKOB A0 1 MOCre 3ansiTou;

+ [locrne 3anATONM — KONUYECTBO 3HAKOB MoOCrie 3ansaTon: 40 6 3HAKOB MIW ONpeaenseTcs
aBTomatunyecku (ABT0). Bonee nogpobHyo nHPOpPMaLMIo YNTanTe B pykogodcmee o
aKcryamayuu npubopa;

+ TekcT A0 — TEKCT CreBa OT YUCMOBOIo 3HAYEHUS;

» TekcT nocrne — TEKCT cnpaBa OT YMCMOBOro 3HAYEHUS;

* PepakTupyemo — ecnu BeibpaHo fla, TO 3Ha4YeHMe NPpMBA3aHHON NepeMEHHON MOXHO U3MEHSTb C
MOMOLLbIO KHOMOK Ha nnueBon naHenun npnbopa;

+ [OnuHa — obLias MakcumanbHasa AfMHa Norns, BKYatoLwas TEKCT 4O M NOCHe 3HaYeHuns
nepemMeHHON 1 camMo 3HaYeHMe NepeMeHHOMN.

w [lmanasoH
KoHTpone Na
Marcumyna 65535
MiaHrayr 1]

v  KoopmaHams
X 1]
Y- 1]

v  [lapameTpm
MNepemenHan [var 1]
Twn NepemMeHHoiA BewecTBEHHBIN
3HaKoe 3
MNocne sanAToA 1
TekcT oo T=
TekcT nocne C
Penakmipyemo Na

YT =

PucyHok 6.96
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OTob6paxeHune
B penakTope akpaHOB oToGpaxaercsi, kak 6yaeT BbirmsaeTb anemeHT BBoa/BbiBog (int/float) Ha akpaHe
npubopa.

I:I_.I
ol = + 0 0 , 0 Co

PucyHok 6.97
6.4.3 Beoa/BbiBoA (boolean)

OnemeHT BBoa/BbIBOA (boolean) npegHa3HayeH Ans BbIBOAA Ha 3KpaH UMW YTEHWS C 3KpaHa 3Ha4YeHus
ByneBckown NnepeMeHHOMN.

HacTtpounka cBoucTB
Ona koppekTHoW paboTbl anemeHTa cregyer YykasaTb KOOpAMHATbl PAacrnonOXeHWs W HacTpouTb
napamMeTpbl BBOD,a/BbIBOﬂ,a Ha NaHenu cBONCTBa.

CeolicTea Beon/Beison (Boolean)2

221 |
KoopmHans
X 0
Y: 0
 [lapameTps
[NepemenHan < He BolbpaHa >
Tekct "True" Pyu
Tewct "Falze” AgTo
Tekct oo Pexan_
TewecT nocne I
Pepaknipyero Oa
1
Nmmia

MakcumMansHaR anvHa SNeMEHTa

PucyHok 6.98

KoopauHaTbl
[lns pacnonoXxeHus NepBoOro CMMBOMA 3MieMeHTa No ocsiM X 1 Y criegyeTt ykasaTtb koopauHatbel. OTcuer
KoopauHaT no obemm ocam HadmHaeTcs ¢ 0:

* no ocu X — cnesa Hanpaso o1 0 go 15 (B 3aBMCMMOCTM OT cBONCTBa [AinuHa);
* o ocu Y — cBepxy BHU3 (B 3aBMCMMOCTU OT KONUYECTBA CTPOK 3KpaHa, yCTaHOBMEHHOIO B
peOakTope 3KpaHoB).

3HayeHue koopaumHaT (Lenoe Yucno) MoXHO 3aaTh B BbiNagatoLLleM MEHIO B CTpOKe KoopauHaTthl (X u'Y
HaCcTpanBalTCs OOUHAKOBO):
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PucyHok 6.99

B BbinagatoweM MeHH MOXHO BbiOpaTb cnocob 3agaHus KoopauHaT: KOHCTaHTa unv nepemeHHas. [ns
Bbl6opa HEM3MEHHOTO PaCMoNoXEHNs ArieMEHTa CreflyeT ykasaTb 3HauyeHue KoopanHaThl B Nose BBoaa.

Onsa cosgaHusa Gerywen cTpoku cnegyeT BbibpaTb BapuaHT lNepemeHHas v HaxaTb kHoOMKy Bbibop.
OTkpoeTca Tabnuua nepemMeHHbix 5, B Hew criegyeT BblibpaTb MEPEMEHHYH LIENOYUCIIEHHOMO TUNa,
KoTopas byaeT onpenenaTb 3Ha4YeHne KoopauHatbl, U HaxaTb kHornky OK. BeibpaHHas nepemeHHas byget
oTobpaxarbcs B norne Beoja:

KoncTawTa

@ T'l [a] BriGop

PucyHok 6.100

MapameTpbl

+ [llepemeHHass — npuBsa3ka K OyneBckow nepeMeHHOon npoekTa. s Beibopa nepeMeHHon cnegyet
HaXaTb KHOMKY «...» 1 BblOpaTb B Tabnuvie nepeMeHHbIX 5;

* TekcT «True» — TEKCT, COOTBETCTBYHOLLNA 3HAYEHWNIO NepeMeHHON, paBHOM «1»;

* TekcT «False» — TeKCT, COOTBETCTBYIOLLNIA 3HAYEHUIO NEPEMEHHOMN, paBHON «0»;

* TeKcT 4O — TEKCT cneBa OT BbIBOAMMOIO 3Ha4YeHuUs;

+ TeKcT nocne — TeKCT cnpaBa OT BbIBOOUMOIO 3HaYeHUS;

* PepakTupyemo — ecnv BeiGpaHo 3Ha4yeHue la, To 3Ha4YeHne NpMBA3aHHON NepeMEeHHON MOXHO
N3MEHATb C MOMOLLbIO KHOMOK Ha NULEBOI NaHenu npmbopa;

+ [OnuHa — obLias MakcumanbHasa AfMHa norns, BKYatoLas TEKCT 4O M NMOCNE 3HaYeHus
NepemMeHHON N camo 3HaYEHUE NEPEMEHHON.

CeoiicTea Beon/erieon (Boolean)2

=P

v  KoopmHams
X 1]
Y- 1]
v  [lapameTpm
MNepemenHan < He BeIfpanHa =
TexcT "Tue" Pyy
Tekct "False” AeTo
TexcT oo Pexam_
TekcT nocne I
Penakmipyemo la
11
Omemia

MakcimansHan ANKHa ZNeMeHTa

PucyHok 6.101

OT1obpaxeHune
B pepaktope akpaHoB oToGpaxaeTcs, kak byaert Boirnsaaets anemeHT Beoa/BbiBog (boolean) Ha akpaHe
npunbopa.
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I:I_.I
oP e Xx m m _ A B T o0 I

e

PucyHok 6.102
6.4.4 [InHaMN4YeCKNN TEKCT

AnemeHT JUHaMMYeCKUN TEKCT npeaHasHadeH AN BblBoAa Ha 9KpaH npuGopa OOHON U3 HEeCKOINbKUX
TEKCTOBbIX CTPOK B 32aBUCUMOCTU OT 3HAYEHUS NMPUBSA3aHHOW NepeMeHHOMN.

HacTtpounka cBoucTB

Onsa KOPPEKTHOro 0To6pa>|<eH|/|;| Ha 3KpaHe npm6opa cnegyeT yKasatb KoopAuHaTbl pacnonoXeHnda U
BBECTW TEKCT Ha NaHenn CBOMCTB.

CEONCTES [IMHEMWYECKIMA TEKCT 2

w=|p
+  KoopgHarns
X b
T: 0
v  [lapametps
[NepemenHan < He BolbpaHa >
Cnncok cTpok < Pepakmipoeate >
[ TewcT
Omaia

MakcumansHan AnNKkHa JneMeHTa

PucyHok 6.103

KoopauHaTtbl

Ons pacnonoXeHna nepBoro CMMBOSa aJieMeHTa No OCAM Xny cnenyet yka3atb KOOpAuHaThI. Otcuer
KoopauHat no obeunm ocsim HaumHaeTcs ¢ 0;

* 1o ocu X — criesa Hanpaso ot 0 go 15 (B 3aBUCMMOCTM OT CBONCTBa [AnuHa);
* 1o ocu Y — cBepxy BHU3 (B 3aBMCMMOCTU OT KONIMYECTBA CTPOK 3KpaHa, yCTaHOBMEHHOIO B
pefakTope 3KpaHoB).

3HayeHne koopamHaT (LUenoe YnMcrno) MOXHO 3a4aTh B BbiNagaloleM MEHK B CTPOKe koopauHatbl (X 'Y
HacTpauBaloTC OAMHAKOBO):

w  KoopmHam
3 v
Y: 0
PucyHok 6.104

B Bbinagatowem MeHo MOXHO Bbl6paTb crnocob 3agaHus KoopauHaTt: KOHCTaHTa Ul nepemMeHHad. Ons
Bbl60pa HEeN3MeHHOro pacnosfioXeHna aneMeHTa creayert yka3aTb 3Ha4eHne KoopanHaTthl B nore BBoaa.
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Ona cospaHusa Gerywein cTpoku criegyeT BblbpaTb BapuaHT MepeMeHHas M HaxaTb KHomnky BbiGop.
OTkpoeTcst Tabnvua nepemMeHHbiX 5, B Hel criegyeT BblbpaTb NMEpeMEeHHYH LEeNOYUCIIEHHOTo Tuna,
KoTopasi ByaeT onpeaensTb 3HaYeHne KoopauHaThl, U HaxaTb kHornky OK. BbiGpaHHas nepemeHHas byner
oTobpaxaTbCcsl B Nofe BBoAA:

KoHCTaHTE

o e

[a] BmGop

PucyHok 6.105

MapameTpbl

* [epemeHHasa — nNpuBs3Ka K LLENOYNCIIEHHON NepeMeHHON NpoekTa. [1na Bbibopa nepemMeHHon
cneayeT HaXkaTb KHOMKY «...» M BbibpaTb B Tabnuue nepeMeHHbIX 5;

*  Cnucok cTpok — Tabnuua, 3Ha4yeHue CTPOKM KOTOPOW BbIBOAUTCH Ha 3KpaH Npu COOTBETCTBUM
Homepa (Ne) cTpokM 3HaYeHMo NPUBA3aHHOM LenodyucrieHHon nepemeHHon (MepemeHHas). B
ctonbue CUMBONOB yKa3biBAETCS KONIMYECTBO CUMBOJSIOB B CTPOKE, MMKTOrpamma
BOCKMNMLIATENBHOMO 3HaKa BbIBOAUTCA B Clydae NpeBbILLIEHUS 3Ha4YeHus napameTtpa OnuHa;

+ [OnuHa — MakcumarnbHas anvHa nons. B cnyyae npeBbieHns AnvHbl TEKCT byaeT oTtobpaxaTses
He MONHOCTbIO.

CEONCTES JIMHEMWHECKIMA TEKCT 2 B8 x
=4
v [NapameTtpo ”
MNepemenHan < He BeifipaHa =
v cmposaTs [\ |
= 3HavyeHve CvMBoOnoE
0 Pexura AsTo 10
1 Pexar 1 F)
2 Pexan 2 7
W
3 Omen. 5
4 0

PucyHok 6.106

OTob6paxeHune

B penakTtope 3kpaHOB oToGpaxaeTcs, kak byaeT BbIrMsaeTb aNneMeHT [JJMHaMMUYeCKUn TEeKCT Ha SKpaHe
npmnbopa.

I:I_.|
P e X n m A B T 0¢

PucyHok 6.107

6.4.5 Kom6uHnpoBaHHbIM cnucok (ComboBox)

OnemeHT KombuHupoBaHHbIN cnucok (ComboBox) ucnonbsyercs ond Bbibopa OOHOW CTPOKM U3
HECKOMMbKMX TEKCTOBbIX CTPOK KHOMKamu npubopa 1 3anMcu B MPUBHA3AHHYI0 NEepPeMEHHYI 3HayeHus,
COOTBETCTBYIOLLENO BbIOOPY.

HacTtponka cBoucTB

Ons KoppekTHOW paboTbl 3anemeHTa crnegyeT YykasaTb KOOPAMHATbl PACMONIOXEHUS U HacTpPOUTb
napameTpbl NEPEMEHHbIX 1 CTPOK Ha MaHenu CBONCTBa.
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CeoicTea ComboBox2

7=/l |
+  KoopgHarns
X b
¥: 1]
v [lapameTpm
MNepemerHan < He BeifipaHa =
CnWcoK CTpoK < PenakmvpoBate >
( TercT
5
Oma

MakcuMansHaA anvHa sNemMeHTa

PucyHok 6.108

KoopauHaTtbl
[nsa pacnonoxeHns NepBoOro cUMBOSA 3NemMeHTa Mo ocam X n Y crnegyet ykasaTb koopauHatbl. OTcyeT
KoopauHaTt no obenm ocsim HaumHaeTcs ¢ 0;

* 1o ocu X — cneea Hanpao oT 0 go 15 (B 3aBMCMMOCTM OT CBOMCTBa [nuHa);

* Mo ocu Y — cBepxy BHM3 (B 3aBUCUMOCTM OT KONMYECTBA CTPOK 3KpaHa, yCTaHOBMNEHHOrO B

pefakTope 3KpaHoB).

3HayeHne KoopamHaT (Lenoe YMCro) MOXHO 3afaTh B BbiMagatoweM MEHIO B CTPOKe koopauHaTthel (X 1Y
HaCcTpanBaloTCs OOUHAKOBO):

+  KoopmHams
3 v
Y- 0

PucyHok 6.109

B BbinagatoweM MeHI MOXHO BblGpaTb crnocob 3agaHus KoopauHaT: KOHCTaHTa Unn nepemeHHas. [ns
BbliOOpa HEM3MEHHOIO PaCcMoNOXEHUs! arieMeHTa cregyeT yKasaTb 3Ha4eHMe KOOPAMHATbLI B Nore BBOAaA.

Onsa cosgaHusa Gerywen CTpoku cnegyeT BbiOpaTb BapuaHT lMepemeHHas n HaxaTb kHoMky BbiGop.
OTtkpoeTca Tabnuua nepemeHHblXx 5, B Heil cregyeT BblbpaTb MEpPEeMEHHYIO LIENOYUCNIEHHOMO TUNa,
KoTopas Oyaet onpedensTe 3HaYeHMe KoopauHaThbl, U HaxaTb kHornky OK. BeibpaHHas nepemeHHas 6yaet
oTobpaxaTtbcs B More Beoja:

KoncTawTta

a T‘] [a] BiGop

PucyHok 6.110

MapameTpbl

* TMepemeHHas — NpuBs3Ka K LeNo4YMCcrieHHON nepeMeHHon npoekTa. [1ns Bbibopa nepemMeHHon
cneayet HaXaTb KHOMKY «...» M BblOpaTh B Tabnuvue nepeMeHHbIX 5.

* Cnucok cTpok — Tabnuua, Homep (Ne) ka0 CTPOKU KOTOPOW CRYXUT ANS 3anncu B
NPUBSA3aHHYIO LIENOYMCIIEHHYIO NEPEMEHHYI0 Npu BbIbope 3HaYeHUA Ha gucnnee npubopa. B
ctonbue CUMBONMORB yKa3biBAETCS KONIMYECTBO CUMBOSOB B CTPOKE, BOCKMNMLIATENbHbIN 3HAK
BbIBOAUTCS NPW NPEBLILLEHWM 3HAaYeHNsI NapaMeTpa AnuHa.

* OnuHa — makcumanbHas anuHa nons. B cnyyae npeBblleHns AnvHbl TEKCT ByaeT oTobpaxaTbes
HE MOMHOCTbIO.
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6 bubnuoteka

Ne
W
1 YetaHoeuTs Pesim 1 18 o
2 YoTaHoenTs Pexm 2 18 L !
3 O noUTE 9
4 0 B

PucyHok 6.111

OT1ob6paxeHune

B pepaktope akpaHOB oTobpaxaercs, kak OyaeT BbirmageTb anemMeHT KOMOMHMpPOBaHHbLIA CNUCOK
(ComboBox) Ha akpaHe npubopa.

PucyHok 6.112
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7 Pabota ¢ npubopom

7 Paborta c npubopom

B HacTosiLeM pasgene onucbiBaoTcs oyHKUMM paboTbl M KOHUrypauum npuéopa:

*  WHdopmaums o npnbope 7.1;

* Bpewms umkna 7.2;

+ O6HoBneHne BcTpoeHHoro MO 7.3;
* KOctuposka 7.4.

7.1 UHdbopmaumsa o npubope

Ona nonyyeHna uHdopmauuMnm o nodknioyYeHHoOM npuGope crieqyeT HaxaTb KHOMKY |=-| Ha naHenu
WHCTPYMEHTOB MUNK BbIGpaTh B rnaBHom MeHto Mpubop — UHdopmaums....

OTKpoEeTCst OKHO C MHpopmaLmen o NogknYeHHoM npubope:

MHdoprauna n
WHpopmMaLa o npoekTe
BrifpaHHan mMogens npyiopa: MP200-220 2(4).X

WHopMaLma o nooknoyeHHoM npubope

MonoBHOE YCTPOWCTBO:

HazBaHwe nogknwueHHoro npubopa: MP200-220.2(4).X
Bepcua MO npubopa: V2.12

Cpepnee sHaueHne BpeMedd yukna: 1,00 mc

THN 3aKazHoro 3nemenTa N21: AHanoroeeliid

THn 3akasHoro snemedTa N22: AHanoroeolid

Mpynna anropurmMa:

1 [z Homep anropwrma:
; 1@ OE ‘ Bepcwa anropuTma:
(o o e [

E—

—
o — —r

oK

PucyHok 7.1

NHdopmauus o npoekTe:

+ BbiOpaHHas mopgenb npubopa — Mogenb U moaudukaumsa npubopa, BelbpaHHbIE MPK CO34aHNN
npoekTa.

WHdopmauusa o nogkntodeHHoM npubope:

+ HasBaHue nogknto4yeHHOro npubopa — Mogenb U moandmrkaumsa NogKNoYeHHOro Npnbopa;

* Bepcusa MO npnbopa — Bepcus BctpoeHHoro N0 noakntodeHHoro npubopa;

+ CpepHee 3Ha4YeHMe BPeMeHU LMKIa — CPeaHWI BPEMEHHOW NPOMEXYTOK BbINONTHEHMS Onepauun
B Nporpamme, 3aBMCUT OT CITIOXXHOCTM 3arpy>keHHON nporpammbl (CM. pasgen Bpems umkna 7.2);

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

+ [pynna, Homep, BepcUsA anropuTma — 3Ha4yeHusl, 3agaHHble Nonb3oBaTenem AN KOHTPons
BepCUiA 3arpy>keHHom nporpaMmmel B okHe CBefieHus o npoekTe 3.9.

KHonka QkcnopTupoBaTb B NPOEKT MO3BOSISIET 9KCMOPTUPOBATb B CO3AaHHbIM NPOEKT HACTPOWKN BXOA0B/
BbIXOZ0B 13 NOAKMYEHHOro Npubopa.

7.2 Bpems umkna

BpeMﬂ LiMKIna — 3TO BpeMA BbINONMHEHUA paGoqero UnKna r|p|/|60pa, a MMEHHO:

*  ONpPOC COCTOSAHUS HU3NYECKNX BXOLOB Npubopa 1 KonMpoBaHMe X 3HAYEHUIN B A4ENKN NamMATH;
* 00bpaboTka nporpaMmmsl;

*  YTeHne/3anncb CETEBLIX NEPEMEHHbIX MPOrpamMmbl;

* 3anucb pesynbraToB paboTbl NporpamMMel B hnsmyeckne Boixoabl npubopa.
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7 Pabota ¢ npubopom

Mo ymonuaHuio Bpems uukna pasHo 1 Mmc. MNpubBop nogcTtpavBaeT BpeMs UMKIa B 3aBUCUMOCTW OT
CMOXHOCTW Nporpammei.

Ycnosus yBEenn4yeHna speMeHn umkna:

e BO3pacTaeT CMOXHOCTb anroputma (3agecTBoBaHo G6onbLioe konmyecTso b 1 MakpocoB);

* B MporpamMmme UCronb3yeTcs GOrbLIOE KONMYECTBO CETEBLIX MEPEMEHHBIX;

* ucnonb3yeTcs 6ombLIoe KONMYECTBO 3NIEMEHTOB YNpPaBneHnUs AaHHbIMW C MOMOLLLIO Aucnnes
npmnbopa.

Monb3oBaTenb He MOXET 3agaBaTb BpeMms uukna. Ecnv npubop ocHaleH gucnneem, To Tekyllee Bpems
LMKIa MOXXHO MOCMOTPEeTb B CUCTEMHOM MeHto npubopa. Ecnun npnbop nogknioyeH k MK, To Bpemsa umkna
MO>HO MOCMOTPETb B OkHe VIHdopmaums o npubope 7.1.

7.3 O6HoBneHue BcTpoeHHoro MO

O6HoBneHue BcTpoeHHoro MO B npubope

Ecnu ana nopkntoveHHoro npubopa BbinylleHa HoBasi Bepcusi BCTpoeHHoro MO, To BO Bpemsi 3arpysku
nporpamMmmel B npubop OyaeT npeanoxeHo 0OHOBUTL BCTpoeHHoe [10:

OWEN Logic >

XoTure 00HOEMTE BCTpOoekHoE MO NoAKMIYEHHOrD B 3HHLIR
@ MOMeRT yoTpolicTea MP200-220.2(4).X7

BuiepuTe "Het", ecnm xoTuTe BeIOpaTe yCTpOMCTED
CAMOCTOATENLHO,

PucyHok 7.2

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

OBHoeneHwe ecTpoeHHoro MO npuBopa jo eepoun 2,12

EHuMaHWe! NpW NpepBIBAHMK NPOLECCE SAMPYIKN NPOWKWEBKK
(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
NoEToOpHOM cOoe 00paTWTECE B CEPEBMCHEIN LEHTR

10% OtMeHa

PucyHok 7.3

Bbe3 o6HoBneHus BctpoeHHoro MO nporpamma He ByaeT 3arpyxeHa B npubop.

Pa3spbiB cBs3n mexay MK n npubopom Bo Bpemsi 06HOBNEHMSI NPUBEAET K NOBpeXAeHUo BCTpoeHHoro MO
n HepabortocnocobHocTM npubopa. [na BoccTaHoBneHus pabortocnocobHocTn npubopa cnepyer
MOBTOPUTL OMNepaumio.

BoccTaHoBneHue noBpexaeHHoro BctpoeHHoro MO npubopa
,D,J'Iﬂ BOCCTaHOBJ1€HNA NOBpeXXAEHHOIo BCTPOEHHOIO Nno cnenyert:

1. Ecnu npnGop vcnpaBeH, TO NepeBecTn ero B peXnmM 3arpys4ymnka (CM. pykoeodcmeo rno
akcnnyamauyuu npubopa).

2. B rmaBHom meHo BbiOpaTh Mpnbop — O6HoBNeHMe BcTpoeHHoro MO.
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7 Pabota ¢ npubopom

BeiGepuTe ycTpoAcTED >
Mpwbop | Mogyne

YeTpodcTED Bepoua -
MP110-24.80.4F 1.83
MP110-24.80.4P 283
neP110-24.80.4P-Y 283
MP110-220.20% 4P 2.83
MeP110-220.80% 4P-4 283
neP110-24.120.8P 283
ner110-24.120.8P-Y 283
MP110-220.120% 3P 283
nP110-220.120% 8P4 283

MP-Kiar 1.04
MP114-224 3044 4P 314
MP114-224 8044 4Pwxoe-4 314 -

PucyHok 7.4

3. B oTkpbiBLUEMCS OKHE Ha Bknagke Mpubop BbiOpaTh Mogens u mogndukaumio.

4. Haxatb KHOMKY BblﬁpaTb. HauHetcs npouecc 3arpy3ku, no OKOH4aHuM cuctemMma BbiBeEeT
coobLeHne o pesyrnbratax 3arpysku.

Ecnu BbllweykasaHHbIM cnocob He cpabaTbiBaeT, TO Heobxoammo o3Hakomutbes ¢ N. 10 FAQ wnun
obpaTuTbCsa B CEPBUCHbLIN LIeHTp koMmnaHum OBEH.

O6HoBneHue BcTpoeHHoro MO moaynsa pacwumvpeHus

Ecnu k npnbopy noaxntoveH Moayrb pacluMpeHnst U Ans Hero BoiMnyLleHa HoBas Bepcusi BCTpoeHHoro MO,
TO BO BpeMms 3arpy3ku nporpammbl B npubop OyaeTr npennoxeHo ob6HoBUTL BcTpoeHHoe MO mopyns
pacwupeHus.

BcTtpoeHHoe MO ang mogyns pacwumpeHus o6HOBNSETCS N0 aHanornm ¢ npubopom.
[ns camocToaTenbHOro obHosneHns BcTpoeHHoro MO moaynsa paclumpeHns crieayer:
1. B rnaBHom meHo0 BbibpaTh NMpubop — O6HOoBNeHue BcTpoeHHoro MMO.

2. B OTKpbIBLLEMCA OKHE Ha BKNnaake Mo.qynb cnenyer Bbl6paTb MO,CI,VI(bI/IKaLI,VIPO 1N HOMep cnoTa.
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7 Pabota ¢ npubopom

BeiGepute ycTpoAcTED *

Mpubop Momyne

Homep cnota: |1 -
YTpoWCTED Bepoun
MPM-24 .1 1.01
MPM-220.1 1.01
MPM-220.3 1.02
MPM-24.3 1.02

PucyHok 7.5

3. HaxaTtb kHonky BbibpaTb. HauHeTcsa npouecc 3arpy3ku, Mo OKOHYaHUM CUCTEMA BbiBEAET
coobLLeHne o pesynbrartax 3arpysku.

Bo BpemMA 0OHOBMEHMS cnenyet He npepbiBaTb nNogavy NnutaHuAa Ha I'Ipl/l60p M MoA4ynun paclumpeHus.

Ecnu B npnbop 3arpyxaeTcs nporpamma 6e3 NoaknioYeHHOro Moayrsi paclUMpeHusi, BO3MOXHa CUTyaLms,
korga BHyTpeHHee 1O npubopa v Mogyns pacwmpeHust 6yayT MMeTb HEeCOBMECTMMble Bepcun. IOTO
npvBedeT K cuTyauunm, YTO Ha Mopgyrne pacwupeHus bygeT uHgumumpoBaHa ABapwua. [Onsa ycTpaHeHus
ABapuu crielyeT NOBTOPHO 0OHOBUTL BCTpoeHHoe 1O mogyns paclumpeHus.

7.4 OcTupoBKa

@ NPEAYNPEXOEHNE
HeobxoammocTb NpoBeaeHns OCTUPOBKM OrpeaenseTcs no pesynsraraMm nosepku npubopa u

[0JKHa NPOM3BOANTLCS TONBKO KBANMMUUMPOBAHHLIMK CrieumanucTamMmm MeTpoiorMyeckunx crnyxo,
OCYLLECTBISIOLWMX ITY NMOBEPKY.

BHMMAHMUE
A KOcTmposky npubopa cnegyeT BbINOMHATE TONMBLKO B COOTBETCTBUM € TpeboBaHUsIMU pykogodcmea
1o aKcriiyamayuu npubopa. PekomeHayeTcs He NPOBOAUTL OCTUPOBKY CamMoCToATenNbHO 6e3
[OOIMKHbIX 3HAHWUI 1 KBanudukaumm n obpaTntbest B cepBuUcHbl LeHTp OBEH. HenpaBunbHas
FOCTMPOBKA NPMBEAET K HEKOPPEKTHOW paboTte npmnbopa.

Ons 3anycka OCTUPOBKM crniegyeT Bblbpatb B rmaBHoM MeHio [pubop — Hctuposka Bxopos/
BbIXOAOB....

Mepen Havanom CTUPOBKM NOSBUTCSH MEHI0 Bbibopa mogenu n mogudmkaumm npubopa.

BeiBop ycrpoiicTea *

BriGepwTe yTpoficTED ANA KCTUPOBKM:
NMP200-220 2{4) X -

Ok OTmena

PucyHok 7.6

[lanee B OTKpbIBLUEMCS ANANOroBOM OKHE CriefyeT BbiGpaTh OCTUPOBKY:

* aHanoroBbIx BxogoB 7.4.1;
* aHanoroBbIX BbIXxoaoB 7.4.2.
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7 Pabota ¢ npubopom

BuiBop znemenTa >

BriBepiTe 3nemeHT, KOTOPEIA XOTUTE OTHHCTMPOBATE:

= AHAnNoroBLIE BXOQgbI
LUl enKHKMTE Ha STOM SMEMEHTE, ECNKM XOTHTE OTHIOCTMPOBATh
aHanoroBkble BX0ObI.

=

fm AHGNOroBbIE BbIXOALI
LUl #nKHKWTE Ha STOM 3MEMEHTE, SCNKM XOTHTE OTHIOCTMPOBAT
¥ | ananoroesie BbIXOgbI.

Ctmena

PucyHok 7.7

Ecnun B npubope 3anylieHa nporpamma, TO BO BPEMS HOCTUPOBKM OHA OCTaHaBMNMBAETCS — Ha gucrnnee
npunbopa otobpaxaetca Hagnuce NMporpamma LOGIC: OctaHoBneHa.

7.4.1 OcTupoBKa BxogoB

[ns 1ocTnpoBkn BXoO0B cneayerT:
1. B gmanoroBom okHe CTUPOBKM BbibpaTe AHanoroBble BxoAbl. OTKPOETCS OKHO HACTPOMKM.
2. B okHe HacTpouku BbibpaTh Tun gaTymka.
4. 20mA -

4000 Om
4. 20mA
0..10B

PucyHok 7.8

3. BBecTu napaMeTpbl NOAKMIOYEHHBIX K BXOAaM OaTYMKOB.

Hacrpoiika napamerpoe *

BMOOHbIE NApaMETDHI

Tvn ga™mka: 4 20 mh -
HW¥HAR rpaHLE Toka, MA 5
CpenHee 3HaueHWE ToKa, MA 12
BepxHAA rpaHMua Toka, MA 19
MNocToAHHER BpeMeny duneTpa, ([F60 cek): 1
HoruHan exewHero pesuctopa, (4550 Onm) HE MCNONbL3YETCA
COpocuT HacTpolikk Beifop kaHana:  Boe kaHanel -

Hazan COTrexa

PucyHok 7.9

4. Ecnu HeobxoaMmMo BOCCTaHOBUTL 3HAYEHMS MO YMOMYaHWUIO B NOSIsIX BBOAA, TO CriedyeT HaxaTb
COpoCUTb HACTPOMKM.
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5. B BbinagatowemM MeHio BbiGop kaHana BeibpaTb HOMep BxoAa Ans HACTPOWKM B COOTBETCTBUM C
BBEeAEHHbIMW NapameTpamMmn 1 HaxxaTb Oanee.

Bce kanano -
Bce waHane

KaHan 1

KaHan 2

Kanan 3

KaHan 4

PucyHok 7.10

6. BbInonHWTb garnbHeline yka3aHus Mo YCTaHOBKE MOSIOXKEHUs nepemMblyek B npubope.

BHIMAMAHIE! x

2468
o

O 0O

1357

YcTaHOBHTE NEPEMbIMKY B MOMONEHHE:

Hasan Otmena

PucyHok 7.11

NMPUMEYAHUE
YcTaHoBKa nepeMblyek onncbiBaeTcs B pykogodcmee 1o aKcriayamayuu npnbopa.

[i]

7. Ha toctnpyemble Bxogbl noaaTb CUrHarbl ¢ TpebyembiMU XapakTepuCcTUKamu.

Hlctupoeka exoace *

BLINONHMTE CAEQYIOWME WATK;

1. MogpalTe Ha asanoroesie Bxonbl Tok 5,000 MA.
2. [nA NpogoMmEeHHA NpoUECca ICTHP 0BKH HaRMKUTE KHonky "Hanee”.

OTrmena

PucyHok 7.12

8. [locne tocTnpoBkM nosBuTCcA coobLleHne 06 ycnewHoM 3aBepLueHuu. [Nporpamma npubopa 6yaet
CHOBa 3anyLueHa.
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7 Pabota ¢ npubopom

OWEN Logic >

® HicTHpoBKa YOCNEWHD NpOBSOEHE.

PucyHok 7.13
7.4.2 OcTupoBKa BbIXo4oB

Ons HOCTUPOBKU BbIXOA 0B crnenyeTt:
1. B ananoroBom okHe HOCTUPOBKN Bbl6paTb AHanoroBble BbIXoAbl. OTKpOGTCﬂ OKHO HaCTpOVIKVI.

2. B okHe HacTpolke BbIGpaTh TMN IOCTUPYEMOrO BbIXO4HOMO CUrHana:

*  [UCKpeTHbIN;
* AHanorosblf, HANPsKEHWE;
* AHanoroBbIN, TOK.

BoiGepuTe TUNEBI 3aKa3HBE BEIXCAHBIX 3MEMEHTOE e
AHanoroeeld Bemoa N21 - AHanoroBeIA, HANPAXEHWE -
Aranoroeeid eemon N22 | Axanorossid, Tok -

Hazan CTMena

PucyHok 7.14

3. VamepuTb BEMUUMHY NOAAHHOTO Ha BbIXOA cUrHana. Homep Bbixoda ykasaH B NpaBoOM BEPXHEM
yrny okHa. BeecTu 3HayeHue B none BBoga u HaxaTb [anee.

I{JCTHFIEIEKE MHHHUMANEHOM D ZHAYEHKWA pod

Bexog AD1

War 1. Ha ebixoa nogak(o) HanpAxeHke NnopAaka 1B, MEMepbTe BENMUKHEY
BLIXOQHOMD CHIHANa M BESAMTE B COOTESTCTEYHLLEE NONe.
[nA NpoAoMeeHEA HaMMKTE KHonky “[lanee”,

HMameperHoe sHaueHne: 1.05

Hazan Hanse OTrmena

PucyHok 7.15

4. AHanormyHo N3MEepUTb N BBECTU 3HAYEHNA OJA BCEX TUMOB CUrHasoB.

5. Tlocne 1OCTUPOBKM NOABUTCHA coobLLeHne 06 yCcnewHoM 3aBepLUeHnn.
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OWEN Legic

@ HicTHpoBKa YCNEWHD NpoBSAeHa.

PucyHok 7.16
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8 CmeHa uenesou nnaTgopmebl

8 CmeHa ueneBou nnatdopmbli

dyHkunss CmeHa ueneBor nnatdopmbl npedHasHadyeHa [ANs MNepeHoca MpoekTa Ha  Apyryto
mMoaudmkaumo npnbopa.

[lnsi cmeHbl LeneBor NnaTtdopMbl Creayer:

1.
2.

3.
4.

OTKpbITb MPOEKT, KOTOPLIN HYXXHO NepPeHecTn Ha Apyryto Mmoaudukauuo npudopa.

BeibpaTtb B MmeHio @ann — CmeHa ueneBou nnatdopmbl. OWEN Logic NpeanoxuT CoOXpaHnTb
NpoeKT nepes cmeHon nnatdopmebl. [lanee NosABUTCA MEHIO CO CMMCKOM AOCTYMHbIX AMsi CMEHbI
nnatopMbl MmoaudrkaLmi:

Brifop mogenn X
BeenvTte HazeaHWe npubiopa
Mpubop Bxoakl Beixoakl -
MP200-220.1.% 8 8
MP200-220.21.% ] 8
- —_ MP200-220.22(24) X 12 12
e NP200-220.23.% 12 10
I | L= ‘ MP200-220.3.X 12 10
| s = MP200-24.1.X 8 3
MP200-24.2(4).% 12 12
NP200-24.3.% 12 10
MP200-24 5% 12 14
MP200-220.5.% 12 14 -
OTtmens

PucyHok 8.1

Bbibpatb npubop, Ha koTopki ByaeT NnpousBeaeHa cMeHa nnatgopmsel. Haxatb kHonky OK.

[MpoBepuTb M BOCCTAHOBUTL Pa30pBaHHbIE CBA3M, ECNN OHW eCTb. PaboTy nporpammbl MOXHO
nposepuTb B CumynsTtope 3.5. CoxpaHuTb N3MEHEHHbI NPOEKT.

CmeHa ueneson I'IJ'IaT(bOprI nponcxoguT no crneaywmm npasunam:

3

XOMNCT aBTOMaTU4eCKM NOACTPamMBaeTCs Nog U3MeHeHe KornmyecTsa BXO0B/BbIXOAO0B;
HaCTpOEHHOE Norb30BaTeNeM pacnosioXeHne BXOAOB/BbIXOAOB ocTaeTcsd. HoBble BXoabl 1 BbIXOAb!
[06aBnATCA NOCre yxe CyLLeCTBYIOLLMX BXOA0B U BbIXOA40B UCXO4HOMO NPOEKTA;

CBS131 BXOJ0B/BbIXOAOB, Y KOTOPbIX U3MEHUIICA TUMN JAHHbIX, Pa3pbiBatOTCS;

€CN1 KONMMYeCTBO BXOO0B/BbIXOA0B YBENNYMBAETCS, HO TUM AAHHBIX MUCXOQHOro Habopa Bxogos/
BbIXOLOB HE U3MEHSIETCS, TO CBS3U OCTAlOTCS;

€CINY KONMNYECTBO BXOO0B/BbIXOA0B YMEHbLLLAETCS NO CPABHEHMIO C UCXOAHBIM, TO CBA3M
yAaneHHbIX BXOO4O0B/BbIXOA0B pa3pblBalOTCS;

ecnu B ncxogHowm nnatcopme 6binm AobaBneHbl MOAYNM pacLUMPEHUS, TO OHM NEPEHOCATCS Ha
HOBYIO NNaTtopMy, CBA3N AN HUX OCTaIOTCS;

HaCTPOWKM aHarNoroBbiX BXOAOB/BbIXO40B NEPEHOCATCS (MPU HAaNM4MKU aHarnoroBbIX BbIXOAOB Ha
npubope, Ha KOTOPLIN NAET NEpPexon);

NHTEpdEeNChl CBA3N NepeHocATcsa 6e3 M3MEHEHU;

BCE 3KpaHbl C HACTPONKaMn NEPEHOCATCA U3 OQHOM LeneBon nNnatopMbl B APYryto;

BCE NepeMeHHbIe NePEHOCATCA U3 OAHOM Leneson nnatdopmbl B APYryto.
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9 PacwwupeHus

PaclumpeHust ncnonb3ytotca AN CO30aHNS COXHBIX NPOEKTOB U UX MHTErpauum ¢ ApyruMu cepBrcamm
komnaHun OBEH.

Pacwwnpenns B OWEN Logic:

+ Mactep TupaxupoBaHus 9.1. C nomouibio MacTtepa TupaXmpoBaHUA MOXHO 3arpy3ntb
nporpammy B npnbop 6e3 yyactus OWEN Logic 1 3aWwuTuTb ee oT KONMPOBaHUS;

» Okcnopt yctporictea B OwenCloud 9.3. MNMo3BonsieT 3kCnopTupoBaTh KOHGUIypauuo CeTEBbIX
nepemeHHbIX Ansa onpoca B obnavyHom cepsuce OwenCloud;

» Okcnopt yctporictea B OPC 9.2. No3BonsieT 3KkcnopTUpoBaTh KOHUIypaLmio CETEBLIX
nepemeHHbIX s onpoca B Owen OPC Server.

YcTtaHOBKa pacluMpeHun
[ns ycTaHOBKM paclumpeHuii cnegyer:

1. B rnaBHOM MeH0 BblbpaTb PacwumMpeHns — YnpaBneHue pacliMpeHUsiMu.
8 OWEN Logic
Paiin  Buo MNpwSop Cepewc  PacwwpsiwA | [oMows

: D D YnpaeneHWe paciuupeHa K

PucyHok 9.1

2. B okHe PacwmpeHunsa oTMeTUTb ranoykon Heobxoammble pacluMpeHust.

%8 Pacunperus - O >

Bee YcTaHOENEHHHE ObrosneHMA

Buibpats BCE A ¥cranoeute
MacTep TMpaxupoBaHua v1.13.1
Mnarvs  cospaer w3 npoekta OWEN  Logic MacTep TupasuposanuA.  Mactep

TUPEXKWPOBEHMA - MCMONHASMBIA Gain ANA 3arpyskv CoO3AaHHOH NporpaMMel B npriop Bes
OWEN Logic. Mactep Twpaxwposasws OyaeT noaesed, eciv HeobxofuMmo NepejaTk
NporpaMMy He PacKpBIEaR =MCXOAHWKM® WK Ana oGHOBNEHWA NporpasMuMal Ha npwdope
HEKEaNMEULMPOEAHHEIM NERCOHANCM.

OPC-cepeep skcnopT v1.12.0

MnarvH 3KCNopTUPYET CeTeBLIe NepemMenHsle W3 npoekta OWEN Logic 58 OBEH COPC-cepeep.
JKCNOpT COKPATWT Bpema  HacTpodikkn OPC-cepsepa, ecnM SHEYEHWA MNEpEMEHHBIX
sanporpamMMipoBaHHore ycTpolcTea BygyT nepeaasatecA B SCADA-cucTenmy,

xcnopt yerpoictea B OwenCloud v1.13.17.15998

MnarvH cokpatwT Epema Ha pacBaenenve npwbopos B OwenCloud. [Maarus
SKCMOpPTUPYET CETeBnle nepemedHole W3 npeekta OWEN Legic 8 dopmar
napametpos ann OwenCloud (dain *json). 3atem napameTpnl AobaENAOTCA B
OwenCloud npu nomowy dyHELMK "3arpysute ks JSON',

PucyHok 9.2

3. HaxaTb kHonky YcTaHOBUTD.

4. Yepes HEKOTOPOE BpeEMS NOSBUTCS CUrHaM 00 yCrneLHo yCTaHOBKE B BUAE 3EMEHON ranoykm

HanpoTUB BblBpPaHHbIX PacLLUMPEHMiA v
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9 PacwupeHus

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

Mepesanyctute OWEMN Logic >

BCTYMMNKM B CHNy HeofxoguwMo nepezamycrume OWEN Logic.

@ Bblnv NpoMzeeaeHbl MEMeHernd. Ana Toro, yTobbl MEMeHeHA
Mepesany cTHTh Cefdac?

=

PucyHok 9.3

Mocne nepesanycka OWEN Logic paclwmpeHus OygyT rotoBbl K MICMONb30BAHNIO.

NMPUMEYAHUE
Ecnu pacwmvpeHus He ycTaHaBnuBaroTcs, cnegyeTt NpoBepuTb OTKPLIT Nu nopT 8084.

[i]

YpaneHue paclumpeHun
[nsa ynaneHus paclwuvpeHuns cnegyer:

1. B rnaBHOM MeHI0 BblbpaTb PacwumMpeHns — YnpaBneHue pacliMpeHUsiMu.

2. B okHe PacwupeHus HaxaTb Ha KHOMKY X HaNpOTUB HEOHXOAMMOro pacLUMPEHUS.

T8 Pacnpenna — O >

Bee ¥cTaHOENEHHbIE ObHoeneHWA

B Bubpats Bce 4 ¥oranoenTe

+/| MacTep TMpaxupoEaHUa w1131 | X

Maarvn cospaer us npoekta OWEN Logic  wmactep Twpawuposanms. Macrep
i TMPEKWPOEAHMA - MCNONHASMBIA $ain 4R 3arpy3KM CO3aHHOW NporpaMmel B npubop
| 6es OWEN Logic. Mactep Tvpaxwvposatus GyAeT noneseH, eciv HEOGXOAMMO NEpeaaTs
NporpaMMy He PacKphiEaA «WCXOAHWKM» WAW ANA oGHOBNEHKMA NporpamMmMel Ha npnbope
| HEKEANWGMUMPOEAHHLIM NEPCOHANGH,

OPC-cepeep skcnopT v v1.12.0

Mnarve 3KCNOPTYRYET CETEELIE MepemMeHHbie W3 npoekta OWEN Logic s OBEH CPC-
CepEep.  ZKCNOPT  COKPat™MT Epemsa  HacTpodku  OPC-cepeepa, ecnd 3HadeHMs
NepemMeHHEX  3anporpaMMUpoEadHore yoTpodctea ByayT nepegasatecs B SCADA-
CHCTEMY.

xcnopT yorpoicrea B OwenCloud v v1.13.17.15998

Mnarvn cokpatur Bpema Ha gobaenenwe npubopoe B OwenCloud. Maarwe
SKEMOPTUPYET CETEBbIE nepemMeHHbls M3 npoekta OWEN Llogic 8 dopmar
napametpoe anA OwenCloud (palin *json). 3atem napameTps AoBaEnATCA B
e -

[ ' Tarat Al

PucyHok 9.4

3. erIKTOFpaMMa yAaneHna CMeHUTCA Ha NUKTorpaMmMy yCTaHOBKW.

Mocne 3akpbiTUSA OkHa PacwunpeHuns nossuTcs guanorosoe okHo nepesanycka OWEN Logic.
Mocne nepesanycka OWEN Logic yganeHHble paclumpeHuns nepectaHyT 6biTb 4OCTYNHbIMUY B
rMaBHOM MEHIO.

9.1 MacTtep TUpaxnpoBaHus

MacTep TnpaxupoBaHusi no3sonseT co3gasatb U3 npoekta OWEN Logic dann ¢ pacwmpeHuem * exe,
cogepXawum BHyTpu cebsa nporpammy. C MOMOLLBO MacTepa TUPAXKUPOBAHUSA MOXHO 3arpys3vTb
nporpammy B npunbop 6e3 yyactus OWEN Logic.

*
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A

[nsa cospgaHus danna mactepa TUPaXUpoBaHUA MOXHO MCMONb3oBaTh (hann ¢ knwyom. Ecnv B npubop
paHee bbina 3arpy>keHa nporpamma c Kro4oMm, To Npu 3arpy3ke nporpamm 4epes Mactep TUPaXMpoBaHuUs
OHW OOMKHbI MMETb COBMafaloLMi Kod. TOo ecTb Npy NOocneayroLlen 3anmcyu nporpaMmmMbl MacTepom
TMpaxupoBaHus 6e3 canna knioya (cpann oTcyTcTBOBan No BbileyKa3aHHOMY MyTWM UMW OLIMOOYHO Obin
BbIOpaH Opyron Kmwd), mocre 3anvcu B namsaTb npubopa Ha akpaHe npubopa BbICBETUTCHA HaAMUCH:
Mporpamma LOGIC: NoBpexaeHa.

BHUMAHUE
TupaxumposaTb Nporpammy MOXHO TOMbKO MeXAy OANHAKOBLIMU MoauduKauusmmn npubopa.

Cos3aaHue danna c Kno4Yom
[nsa cosgaHusa canna c Knyom crieqyer:

1. Bblbpatb B rnmaBHOM MeHio Pann — Co3aartb dpas € KIHYOM...

¢8 OWEN Logic
Paiin Bwun MNpwSop Cepewc  PacwwpeswR o
D Hoewiid npoekT... Ctrl+N

D CTKPEITE NPCEKT... Ctrl+C

Cosaate ¢ain c KIoYoM..

PucyHok 9.5
2. B oTKkpbIBLUEMCS ANaNOroBOM OKHe BBECTU UMs chaiina n creHepupoBaTb KoY. Krov MOXHO

N3MEHUTb HaXXaTnem KHOMKU .—l NI BPY4HYIHO.

CozgaHue dafina c knrdom >

BeemwTe vmA daidna; | PR_key

Beemwre 32-0utHoid knioy: | 38662dcd E
CoMpaHuTE CTMena
PucyHok 9.6

3. CoxpaHnuTtb davn. ®awn c Krn4YoM no yMonyaHuto coxpaHsietcs B nanky C:\Users
\[umsanone3zosamens]\[okymeHmb\Owen Logic\Keys.

Co3paaHue mactepa TUpPaXXMpoBaHUsA

Mepepn co3gaHnem macTepa TUpaXXMpPOBaHNSI PEKOMEHAYETCS CO3aaTh TEKCTOBbLIV dhann C pacluMpeHnem *
rtf ¢ onucaHvem npoekta. OnucaHue npoekTta OygeT oTobpaxaTbCsa BO Bpemsl 3anycka MacTtepa
TUPaXMpPOBaHWs Nepes 3arpy3kon nporpaMmmel B npubop.

[ns cosgaHns MacTepa TUpaKmpoBaHUA cnegyet:

1. Tlepen TupaxmnpoBaHMeEM MOXHO yKa3aTb Ha MaHenu CBOMCTB npoekTa B none Umsa danna c
KITHYOM harin, xpaHsawumiica Ha K.
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CeolcTEa CxeMa
= A
w  [NokymeHTt

Wra dafina ¢ knoyom

LUHFIHHEI 20nNCcTa, MM
Bricota xoncta, Mm

Wran paiina c kmovos

3H
270

PucyHok 9.7

BbibpaTtb B rmaBHoM mMeHio PacwmpeHna — Co3aatb MacTep TUPaXXUpOBaHUS.

OTKpoeTCcs OKHO AN CO34aHMsA MacTepa TUPaXMpoBaHus. ECnu K NpoekTy NOAKMI0YEH KoY, TO
Oynet BbiBeAeHa Hagnvck NMonb3oBaTenbcKkasa nporpaMmma sawmileHa kntovom! B nHom

cnyyae BygeT BbiBedeHa HagnvMcb YCTPOMCTBO NoAAepKUBaeT 3alnTy NoNb30BaTeIbCKOW
nporpamMmbl, HO ANA NPOEKTa He BbIOpaH chann ¢ KIo4om.

CozgaHie MacTepa TUPaXUpoEaHIA O s
MNapameTpbl yoTRORCTES
Wma yetpotictea:  |[TP200-220.2(4). X
Bepecuna erytpernero MO yetpoitetea: 212

MNapameTpbl KoMMAMITALRA

W koHewHoro caling:  |Replication Ltilite

MyTe K MacTEpY TMPEXMPOBaHMA: | YkawuTe NyTe K paidny
PN © ONMCAHWEM anropuTMa;
MonproBaTENBCKER NPOrPaMME F3LHIJERS KTIOYoM!
Cozpats

- | QDLIJHEKHZ 0 1. Mpemynpexnenun: 0

PucyHok 9.8

I'Iapameprl yCTpOﬁCTBa CUMTbIBAKOTCA U3 rlle6opa 1 3anoNHAKTCA aBTOMaTU4YEeCKN.

B okHe napamMmeTpoB KOMNUNALNK 3anoJTHUTb NonaA:

*  Ums koHeYHoeo halisia — ums daiina macrtepa TUpaXXupoBaHusl, KOTOPbIN ByaeT co3aaH;
* [lymb K Macmepy mupaxxupogaHusi — pacrnonoXeHne cosgasaemoro anna;
» @aln c onucaHueM ane2opummMa — TEKCTOBbIM halrin ¢ onnucaHnem npoekta B hopmare *.

rtf.
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9 PacwupeHus

MapamMeTphbl KOMIATALRK

Mra koHeyHoro gaiina:
[MyTs Kk MacTepy TMPaXWPOBAHWA:

Faiin c onvcaHuem anropETag:

Replication Liilite
C:Users'Desktop
Replication Liilite rif]

MoAp3oRaTEABCKAT APOTDaMME 33UIHIJEHE KTFYoM!

PucyHok 9.9

Cosnate

4. Haxatb kHoMnky Co3paTbk. B cnyyae otcyTcTBMS OLWIMOOK ByaeT co3aaH danin ¢ ykazaHHbIM
MMEHEM K pacumpeHnem *.exe. OTYET 0 co3gaHun hanna BbIBOOUTCS B HMXKHEN YaCTM OKHa.

- | ] °DLUH5KHZ 0 [ /1]lpeoynpesnstun; &

Cozgaqwe YCNEWHD 3aeepWeEH.

YT06b!I CKPbITH MM OTKPLITL 0BNacTe OTOBpaxeHMsa oT4yeTa, CreayeT HaxaTb KHOMKY
npeaynpexaeHnsax u olinbkax BbIBOOUTCS, €CNY OTMEYEHbI COOTBETCTBYOLLME DNAXKKW.

PucyHok 9.10

M| UHdopmauus o

- | @ Owwtikn: 0 1 Mpemynpes nemin 5
F
-
PucyHok 9.11
3anucb nporpamMmmbl B Npubop Yepes mactep TUpaXXMpoBaHUA
,D,J'Iﬂ 3anuncu nporpamMmmbl B anI60p yepes MmacTep TUpaxmpoBaHuda cnegyert:
1. 3anyctunTb co3gaHHbI hann mactepa TMpaXnpoBaHUS.
| [+ = | ReplicationUtilite CpeAcTEa paBoThl ¢ NPWAOKEHUAMK - O x
[nasHan MogennTeca Eug ¥npaeneHwe 0
= ~ 4 » ReplicationUtilite w Moweck: ReplicationUtilite pel
ran [ara nzmeHeHna Tun Pazmep
523 KB

3 BricTpriii goctyn
¢@ OneDrive

[ 3ror komnsroTep

¥ Cem

1 3nement

[#5] ReplicationUtilite

BeiBpan 1 anemenT: 522 Kb

05.03.2019 17:07

Mpunoxenue

PucyHok 9.12
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9 PacwupeHus

NMPUMEYAHUE

II' Bo BpeMsi OTKpbITUSt MacTepa 0To6pasnTCsl TEKCT ONMCAHUS NMPOEKTa U3 NPUKPENIIEHHOIO
hanna ¢ pacwmpennem *.rtf. Ecnu coann He 611 NprKpensieH BO BpeEMS CO30aHUs
MacTepa, To onucaHue NpoekTa 6yaeT NycTbiM.

2. CnepoBaTtb ykasaHusiM mactepa TMpaXKnpoBaHusl.

a5 MacTep npoLwmEKK — |
Jobpo noxanoeare B macrep npowmnexkk npubopa MNP200-220.2(4).30 i\ﬁ:g
MacTep npowmvekn cBHOBWT BCTpoEHHOE Nporpamice obecnevenne npubopa MP200- gk
220.2(4).X. @
Brumanne! MNocne oGHoBNEHMA BCE HACTRORKW CBDOCATCA HA 33BOACKWE 3HAYEHWA, =
Nanee Omena

PucyHok 9.13

3. B pasgene Hactpownku nopta ykasbiBaetca Homep COM-nopTa, K KOTOpOMY NoAKMoYeH npubop.
Kak y3HaTb HOMep nopTa onncaHo B pasgene HacTpoiika nopta 3.6.

o5 MacTtep npowwmekn - O

Hacrpoiku nopra. T
BriGepute HacTpolikn nopTa. i

11 - lcoMa » BrifipaH nopT:
MR neRTS Wis: COM9
CkopocTs obmera: 9600 Onwcanwe: ¥cTpoicTeo © NocneasBaTeNEHEIM

uHTEpheicom LISE

. Twn: Modem Device
[nwHa cnoea paHHex: |8 Cratyc: OK

KoHTpone yetHocTa:  Mone

KomwuecTtso ctonGuT: | One

Appec npuwbopa: 16

1% MNomxmouen PRZ00ACA, 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 .

5. Ecnu coegnHeHune ctabunbHO, TO cnegyeT HaxaTb KHomnky Oanee.
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o5 MacTep npowwmeks — |
Januck NporpamMme! B yeTpoRcTBO. -3
Byaer oBHOBNEHA NONE30BATENLCKAA NPOTPamMMa B yETRONCTEE, ;D}'!"r-

el

BHumaHue! MNpy npepblBaHKMKM NpOLECCa 3arpy3KK NPOLKMEBRK (NPONAgaHME NUTaHMA,
oBpbie cBAZKM M/KAK Ap.) NpUBop MOMET NepeiTH B HepaboTocnocoBHoe COCTOAHKME,
T.H. NPEAbIAYILEAA BEDCMA NPOLWWBKK BYNeT cTepTa, 8 HOBAA He ByneT ycTaHoBNEHA. B
CAyuYae HeyAauHOH NPOoWKUBKK MAM cDoA NoeTOpMTE ee cHoBa. Mpw noeTopHom choe
obpaTMTECE B CEPBMCHBIA LEHTP.

v | [ Cveen

PucyHok 9.16

6. [nsa 3anucy nporpamMmbl B yCTPOMCTBO CriedyeT HaxaTb KHOMKy 3anucbk. Bo Bpems 3arpy3sku
nporpaMmbl Henb3s npepbiBaTh cBsA3b [1K ¢ npubdopom. Mo 3aBepLieHnm 3arpysku byaet
BblBEEHO COOOLLIEHME.

MacTep TMpa#npoBaHIA >

o 3annce YCMELUHO 3aBEpLUIEHA.

OK

PucyHok 9.17
9.2 dkcnopT yctpouctea B OPC

PacwupeHne dkcnopt yctponctBa B OPC akcnopTupyeT ceteBble nepemeHHble n3 npoekta OWEN
Logic ans ncnons3sosanus B 1O Owen OPC Server.

[nsa akcnopTa cregyet:

1. OkcnopTtupoatk yctponcteso u3 OWEN Logic — BbiGpaTh B rmaBHOM MeHio PacumpeHuns —
AkcnopT yctponctea B OPC.

Pacwwpenwa  Momowb
¥npaeneHue paclMpeHUAMI
2kcnopT ycTpoicTea B OPC

PucyHok 9.18

MosiBUTCS OKHO NPOBOAHMKA, rAe cneayeT BolbpaTk MECTO COXpPaHEHMs N MMsi charina ¢
paclumpeHmem *.dev.

B Owen OPC Server no6aButb y3en B A4epeB0O 0ObEKTOB.

B KOHTEKCTHOM MeHI0 y3na BeliopaTe [lo6aBuTb — YcTponcTBO M3 hanna. OTKpoeTCs OKHO
NpoBOAHMKA.
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9 PacwupeHus

4. B okHe BbIbpaTh chann, kotopbi Obin 3kcnoptTupoaH 3 OWEN Logic. Haxatb KHONKy OTKpPbIThb.
5. BbibpaTb npoTokon obmeHa ¢ ycTponcTBoM. HaxaTtb BbibpaTh.
YcTponcTBo 1 Tern OyayT gobaBneHsl B AepeBO OObEKTOB.
Ecnu Heobxoammo oTpegakTupoBaTh YCTPONCTBO, TO CneayeT U3MEHUTb CBOMCTBA YCTPOWCTBA U TErOB.
[lns npoBepKku NpaBUNbHOCTM HACTPOVKKU criegyeT nogknounTe npmndop K MK n 3anyctuTb pexunm onpoca.

Pa6bota ¢ Owen OPC Server onucbiBaetcs B crnipaske k 10.

9.3 Akcnopt ycTtpouctea B OwenCloud

Okcnopt yctponctea B OwenCloud cokpalyaetr Bpemsi fobaBneHus npubopa, HAaCTPOEHHOTO B PEXUM
Slave, B obnayHbIn cepsuc komnanmm OBEH.

Pa6ota ¢ OwenCloud Tpe6yeT noakno4eHus crieumanbHOro YCTpOMCTBa, Wno3a, K npubopy. Byoem
cuuTaTh, YTO LLIIIO3 YXKE HAacTPOeH W MOAKIOYEH K MpubOpy, HAacCTPOWKu npusedeHbl B Pykosodcmee o
3KCrIyamayuu Ha LWnios.

[nsa akcnopTa koHdwmrypaumm napametpos Modbus npubopa cnegyer:

1. CosgaTb NpoEeKT ¢ HacTporkamu B pexunme Slave n ceTeBbIMU NepeMEHHbIMU.

2. BbibpaTb B rmaBHOM MeH0 PaclumpeHunsa — dkcnopt ycTponuctea B OwenCloud.

3. B oTKpblBLLEMCS MEHIO BbIOpATh pacnonoxeHue 1 3agatb nMma anna B popmare *json.
HanbHelnwne genctens TpebytoT Hannumsa nuyHoro kabuHeta B OwenCloud.

Mocne Bxoga B NU4HbLIN kKabUHET cneayerT:

1. Haxatb Ha KHonKy

3 == 106aBKUTE NpUGop
Ha OTKpbIBLLUENCA CTPAHULIe HaXaTb KHOMKY

B nosiBuBLUEMCA MeHIO cneayeT 3aaatb UaeHTudmkatop — IMEI/3aBoackon Homep ceTeBoro
wnto3a (ykasaH Ha kopnyce Lwrto3a). B Beinagatowiem cnvucke Tun npubopa BuibpaTh
MpousBonbHbIN Nnpudop Modbus. Beectn agpec npubopa, kotopoii 6611 3agaH B8 OWEN Logic.
3anonHuTb octanbHble nons. [lanee cnegyet HaxaTb kKHOMKY [lo6aBUTL.
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9 Paclumpenuns

NobaeneHwe npubopa

BeeaMTe Kakoe-nnbo U3 Cnegyrowpns SHIUEHWR:
3aB0ACKOR Homep npubopa, IMEI wintoza, MAC-agpec

Twun npwbopa* w
Appec B ceT® 2-baAToB0S JeCATEDMYHOE YWACND
SaBoCKON HOMEp Lenoe, He Bones 17 SHaKOE
Hazeanwe npubopa* He bonee 64 cMMBONOE
KaTeropun w
Yacoeoid noac* GMT+0:00 e

BpemA Ha cTpaHvue npybopa By4eT CMeLLaTECA B
33BMCUMOCTH OT YacoBOro NoAca.

OTMEHWTE JAobaenTs

Ha Bknagke O6wwee/O6LwWwme HaCTPOMKM yKaszaTb CKOPOCTb onpoca u HacTponkn COM-nopta
npubopa B cooTBeTcTBMM C HacTporikamn B OWEN Logic. Haxatb kHonky CoxpaHuTb s
NPYMEHEHMNS HOBbIX HACTPOEK.

PucyHok 9.19

YacoBoii nosac* GMT+3:00 ~

BpEMH Ha CTpaHuue I'Ipl-‘lﬁDpEI 6}",EI,ET CM2LLAaTeCA B 2aBUCUMMOCTH OT YaCoBOro NoAca.

BpeMA XpaHeHWA apxnea* 90 AHER

He Bonee 90 aHel

"OnepaTUBHEIA" Nneprog onpoca® 10 ceK
MHTEpBaN onpoca onepaTMEHLIX NapaMeTPoE

"KoHpUIrypaumoHHEIA" nepuog onpoca® 10 ceK
MHTEpBaN onpoca KoHPUIypaUMOHHLIX NapaMEeETpPoE

"YnpaenAloLWWIA” nepuopg onpoca*® 10 ek

MHTEpBaN onpoca YNpaenAeMsx NapaMeTpos

Mepwrog, oTCYTCTBWA AAHHBIX™ 300 ek
3HaUeHWa JOMKHO BEITE BoNLLWE MWHUMANEHOMO MHTEPEANa ONPOCa NapaMeTpo.

CkopocTe COM-nopta* 115200

PucyHok 9.20

B nosiBMBLUENCA CTpaHULe HaxaTb kHONky HacTpoikn napameTpoB. HaxaTb Ha BbinagatoLmn
cnucok MMnopTupoBaThb 1 BbibpaTh BapnaHT 3arpy3uTtb us JSON. B oTKpbIBLLEMCS MEHIO
BbIOpaTh paHee co3faHHbIN dhain B popmMaTte *,json n HaxaTb 3arpy3nTb napamMmeTpbl.
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9 Paclumpenns

YnpaeneHne npubopom: NP200-220.4.2.0

Obupe gavHble  Hactpoliku cobbimuii  [gElmyele el RyEle=TrE elel:]

& JxcnopT 8JSON T ouncruts ece napameTps! WmnopTupoeate. ~ Hactpoiky {lf

Napametp Zarpy=vTe MZSON & kuma Agpec  EmvHuua | Gopmat o
cu perucTpa W3IMepeHUAa AaHHLIX

+ 3arpysnTe uz Codesys v.2.3 &

Bl A

-~ BCe NapamMeTpel

PucyHok 9.21

6. Modbus nepemeHHble npubopa 6yayT nobasneHsl B OwenCloud.
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10 CoyeTaHus knasuLl

10 CoyeTaHuda KnaBuLW

CoyeTaHue KnaBuLU OencrtBune
MeHio/®ann
Ctrl+ N CospgaTtb HOBbIN NPOEKT

Ctrl+ O OTKpbITb CYLLECTBYOLLUIA NPOEKT
Ctrl + Alt+ S CoxpaHnTb OTKPbLITLIN NPOEKT NoA ApYrM UMEHEM
Ctrl+S CoxpaHnTb OTKPbITbIA NPOEKT
Ctrl+P MevaTb
MeHo/Bug
Ctrl+Z OTMeHnTb nocrnegHee U3MeHeHne
Ctrl+Y BepHyTb (BOCCTaHOBWTL) OTMEHEHHOE AeNCTBNe
MeHro/Mpnbop
Ctrl + F7 ‘ Banucatb nporpammy B npubop
MeHto/lomolub
F1 ’ Bbi3oB cnpaBku
KnaBuwu paboTbl ¢ anemeHTamMmu
Ctrl+C KonupoBaTb BblgeneHHbI anemeHT(bl) B 6ydep
obmeHa
Ctrl+V BcTtaButb n3 bydepa obmeHa
Delete YnaneHue BbiIOpaHHOro anemMeHTa
KnaBuwiu nameHeHuns pasmepa anemMeHTa
Ctrl + — YBenMyeHne LWMPUWHbI BbIAENEHHOTO 3f1EMEHTa
Ctrl + YMeHbLLUEHNE LUNPUHbBI BbIAENEHHOMO 3fieMeHTa
Ctrl + | YMeHbLUEHME BbICOTbI BbIAENEHHOIO 3fIEMEHTa
Ctrl + 1 YBenuyeHne BbICOTbI BbIAENEHHOIO 3fIeMeHTa

MaCLIJTGGVIpOBaHVIe XorncTa

Ctrl + Koneco mbiwy | Mpu BpaleHmmn koneca Mbllin «OT cebs» macwwtab

Xoricta ysenuumnBaetcs. Ecnu «Ha cebsi», To

yMeHbLUaeTCs
Ctrl + «+» YBenuyeHne maclutaba
Ctrl + «—» YMeHblUeHne macluTaba
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11 Mpunmepbl NpoeKTOB

11 lMNMpumepbl NPOEKTOB

B naHHOM pasfene Ha npuMmepax 06bscHsAeTCs npouecc co3gaHus nporpamm B OWEN Logic.

« BkntoyeHne cBeTa ¢ aBTOMaTUYecKnUM oTkIodeHmnem 11.1;

« ABTOMAaTMYeCcKoe yrpasrneHue 3rekKTpoMoTopom mMeLuanku 11.2;

+ BbIBOA 3HaueHNsa nepemeHHon Ha akpaH 11.3;

« 3apaHuve yCcTaBOK TaMepoB C akpaHa 11.4;

* [logkntoveHuna NMP200 k OwenCloud yepes wnto3 NMM210 no npotokony Modbus RTU 11.5;
* YnakoBka/pacnakoBka but/uenbix yncen 11.6;

* O6paboTka BMTOBLIX NEPEMEHHLIX C MOMOLLIbIO Mackn 11.7.

11.1 BKknroyeHue cBeTa C aBTOMaTUYE€CKUM OTKIIOYEeHUeM

B noacobHbIx MOMELLEHMsIX U Kopuaopax 3MeKTPUYECKUid CBET HYXEeH orpaHudeHHoe Bpems. [locne
BKIMIOYEHUS] OCBELLEHUS, €ro Hepeako 3abbiBaloT OTKIYUTL, YTO MPUBOAWUT K W3NULLHEMY pacxomy
3MEKTPOIHEPTUN.

3afaya — CBeT [JOIKeH BKMNYaTbCA Ha 3adaHHbIA MHTepBan BpeMeHW, Hanpumep, y BXOOHOW OBEpU B
KBapTUpY, MO criedyoLemy anroputmy:

1. Tepen BxoaHOM ABEPBLIO yCTaHaBNUBAOTCA AaTynk ocselleHus (F1) u kHonka BKNIOYEeHUs ceeTa
TAUMEP (SB1).

2. Ecnn HenoctatouHO €CTECTBEHHOTO OCBELLEHUS, TO CBETUNBHUK AOIDKEH BKINOYATLCS
KpaTkoBpeMeHHbIM HaxxaTueM kHornku TAUMEP Ha ogHy MUHYTY — 4OCTaTOYHO, YTOBObBI HANTH
3aMOYHYIO CKBaXWMHY U KINKOYOM OTKPbITb ABEPb.

3. Ecnu yaepxmnBaTtb KHOMNKY TAUMEP B TeueHue 2 CeKyHA, TO CBETUMNbHUK AOMKEH BKMOYATLCA Ha
TPV MUHYTbI HE3AaBMCMMO OT BHELLIHEMO OCBELLIEHMS — JAaHHbIV PEXUM MOXET noTpeboBaTbCs Npu
ybopke kopuaopa.

4. CBeTWUmNbHWK JOMKEH YNPaBnAaTbCA KOMaHAaMM OT BHELLHWUX YNPaBIsoLWuX YCTPONCTB UMK C
nomoLubto Bkrtodatens CBET (SA1), BHe 3aBUCMMOCTM OT BHELLUHETO OCBELLEHUS. [JaHHbIA PEXUM
ynobeH BO BpeMsi npuema rocten unuv Ansa gansHenwen asToMatnsaumm KBapTupbl B pamkax
CUCTEMbI KYMHbIA JOMY.

5. CBeTunbHUK OOJKEeH BKINYaTbCA TONbKO B Be4epHee U HOYHOE BpeMA.

Bbi6op nporpammupyemoro npuéopa

[Ons peanusaumMn [aHHOM 3ajayu Yy ynpasnsiowero npubopa 3adencTBYOTCA BCTPOEHHbIE 4achl
peanbHOro BpEMEHU, TpU BXoda U OAMH BbiXoA. [aHHbI dyHKUMOHaN obecneunsatoT npubopbl 13 cepum
MP110, nmetowme nocnegHioto 6ykey «Y» B 0603Ha4YeHUN.

Ons peanusauum cuctemMbl Ha oOcHoBe nporpammupyemoro pene [1P110-24.8[0.4P-4 moxHO
BOCMOSb30BaTbCHA CXEMOW Ha UIMCTPaLMmM HKE.
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11 MpumMepbl NPOEKTOB

Mporpammupyemoe pene
HUcToYHKMK
1 nP110-24.80,.4P-T NUTaHUA
it 12| 18 M Q1|13 8 G2
«TAVIMEP=»
sB1 111 5/52 \_ — (14| HL1 | Vi
+———10| I7 Q1 [15—X)—t
9| 16 = [T Q2 |16
8| 15 gl — |17
7] 14 = Q2|18
6| 13 % M Q3|19
& 51 12 = \_ — 120
NcTOoYHMK 1 -
TaHws | <CBET 4 | S/S1 Q3 |21
3| 1 M Q4 122
Gl ¢ 2 |+248 \_ — |23
24 B
—& +— 1] 0B Q4 |24

PucyHok 11.1

*  SA1 — nepekntoyarens OFF-ON;
+ SB1 — kHonka 6e3 cdumkcaumm OFF-ON;
 HL1 — cBetoBas namna.

Co3paHue nporpaMmmbl
OnekTpuyeckas cxema ong ynpasnsoLen nporpaMmmMbl MOXET UMETb BUA;:
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11 Mpunmepbl NpoeKTOB

+on D3 (bopmupoBaTens ]
= D1 D2 HNWﬂbCE]
—‘f—ﬂm 1 } & ' TP
Y Q
SB1 @ TvmHAT
«TAMMEP»
o)
_‘J’_‘ D4 (popmmposarens
0epXK) D5 (chopnmposarent
: TON UMIMyNbCa) D6
Q Nl ] 71 N
SAT 2¢T ) (W) \_Pm
«CBET» i 3SMHHT |_
S
— D7 .

Bpems W aHN Hesenu | &
A BKN. padoTbl asTomara || TH| CLOCK a1
= WEEK [Q ()
pems BbIKNIoYeHnA || T)
aBToMara
L -

PucyHok 11.2

Bbixog Q2 uvcnonb3yeTcsl Kak KOHTPOMbHBLIM ANs MPOBEPKM (DYHKLMOHUPOBAHUST JIOTMYECKOW 4acTu
(3nemeHToB D1-D6). Bbixog Q1 ABNSETCS OCHOBHLIM U MOXET BKIMIOYUTHCS TOMNBKO B 3aJaHHbIE TaklMepoM
D7 vHTepBanbl BpeMeHU B criydae cobniogeHnst normdeckmx ycrnosuii, obecneuynBaemMbix anemeHtamy D1—

D6.

Onuncanune paGOTbI CXEeMbl:

1.

Ecnu kpaTkoBpeMeHHO (MeHee 2 ¢) HaxaTb Ha kHornky TAMMEP (SB1), nornueckas «1»
nocTynaeT Ha BXop, Nnornyeckoro anemeHta M (D2). Tak kak Ha BTopoM Bxoge D2 Takxe
NpUCYTCTBYET nornyeckas «1», Ha Bbixoge D2 nosiBuTcs nornyeckas «1», kotopasi 3anyctut
dopmupoBaTens nmnynsca (D3) anutenbHOCTBO 1 MUH. [aHHbI uMNynbe Yepes anemeHT UJTA
(D6) noctynuT Ha Bbixoa Q2.

KoHTakTbl gaTunka F1 3aMbIKatoT Lienb TONbKO B Cy4ae Hann4yns eCTECTBEHHOMO OCBELLEHUS —
Torga normnyeckas «1» Ha Bxoge D1 npeobpasyetca B normveckuii «0» Ha BbIxode U NOCTynaeT Ha
BX0of normnyeckoro anemeHTa M (D2), uto 6nokupyert ero paboty. B gaHHOM criyyae HaxaTue
kHonkn TAMMEP He BkntounT Bbixog Q2.

Ecnu yoepxueatb kHonky TAMMEP Gonee 2 ¢, Ha Bbixoae 6noka D4 nosiButcs normyeckas «1»,
KoTopas 3anycTut popmmupoBarens umnynsca (D5) anutensHoCTbo 3 MUHYTBI. JaHHbIN UMNYNbC
yepes anemeHT UJTN (D6) nocTynuT Ha Bbixoad Q2 (MHTepBan AenNCTBUS UMMYIbCca He 3aBUCUT OT
cocTosiHus gatynka F1).

Ecnu tymbnep CBET (SA1) BkntoyeH, To normdeckas «1» yepes anemeHt UJTN (D6) nocTtynuT Ha
Bbixod Q2 (Ha Bpemsi BkntoveHus Tymbrnepa CBET SA1).

Ecnu Ha BTOpOI BXOA norudeckoro anemeHTa M (D8) noctynaet nornyeckas «1» (o1 Tanmepa
peanbHoro BpeMmeHn D7) BMecTe ¢ curHanom nornyeckon «1» ¢ Beixoga anementa UIMN (D6), Ha
Bbixode Q1 nosiBuTCS nornyeckas «1» (BoixogHoe pene Q1 BknounTcs).

Xonct npoekta B OWEN Logic 6yaet nmetsb Bua;
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11 MpumMepbl NPOEKTOB

60c| T OR }‘ OR I
S ' TONT | ¢ }_m Q3 ‘

_‘ AND
12 I Q _
) . TP2 . CLOCKW1
SN 2c| Ton
I Q ——16:50:—| Th Q

. . 3m| T ——10:50:— Tl

9]

Croiictea CLOCK WEEK A x

=2l
~ [lapamerps
[rv Hepenn MH; Br: Cp: YT M7 Cé
[ata u BpemMa BKAKYEHWA - 16:50-
Oata v epemA BoiknioyetmA —— 10:50-
~ [lpouee

KommeHTapii

Orm Heaem

PucyHok 11.3

11.2 ABTOMaTU4YeCcKoe ynpaBreHne 3N1eKTPOMOTOPOM MeLlarnku

Ons npou3BoacTBa NULLEBLIX MPOAYKTOB 4YacTo TpebyeTcsi nepemelunBaTb KOMMOHEHTbI (Hanpumep,
MOITOKO UK CIMBKM Ha MOMOYHOW hbepMe) B TeHeHe onpeaeneHHOro BpeMeHN.

3apava obecneunTb paboTy yCTaHOBKM AN NepeMelLnMBaHns Nno crieqytollemy anroputmy:

1. B cucteme gomkHbl ObITh ABa pexnma paboTbl: ABToMaTu4eckum n Py4yHom, nepekniovaembix
Tymbnepom PEXKUM (SA1).

2. B aBTOMaTu4ecKoM pexmnme 3reKTPOMOTOP OOSMKEH BKIHOHYATLCA U OTKMOYATLCS HaXaTUEM
kHorku MYCK (SB1) uepes 3agaHHble nHTepBarnsl Bpemenu (15 ¢ — BkntoveH, 10 ¢ — OTKIIOYEH).
YcTaHoBKa A0MmKHa OTKIYATbCA Yepes HTEPBan B 5 MUHYT UM C MOMOLLbIO kHomku CTOMM
(SB2).

3. B py4yHOM pexvime 3nekTpomMoTop AOMMKEH YNpaBnaTbCsa KHonkamu (6e3 BpeMeHHbIX MHTepBanos
OTKITHOYEHNS).

4. B crnyyae neperpysku anekTpomMoTopa (Ha KOTOPOM yCTaHaBMNMBAETCA COOTBETCTBYOLLMIA AaTUMK
— F1) yctaHoBKa gomkHa aBTOMaTUYECKM OTKMIYaTbCs C uHAMKaumen pexuma HemcnpaBHocTb
namnoi HL1 v 3ByKOBbIM NPEPLIBUCTLIM CUrHAMNOM (MHTEpBan NoBTOPEHNS 3BYKOBOMO CUrHarna —
3c).

3BYKOBOW cuMrHan gormkeH otTknoyatbes kHonkor CBPOC (SB3).

C nomoupsto kHonku KOHTPOIJb (SB4) gomkHa NpoBepATLCA MCNPaBHOCTb 31EMEHTOB
curHanmsauum — pabota namnbsl U 3ByKOBOTO CUrHana.

Bbi6op nporpammupyemMoro npubopa

Ona peanu3aumvM OaHHOW 3ajadv ynpaensiowmi npubop AOMmMKeH MMEeTb LWecCTb BXOAoB (MO uucny
YMpaBnsioLLmMX CUrHaNoOB) U TpU BbIXOAA, 4To obecneynBaet nobdas mogens npnbopa m3 cepun MNP 110.

Ona peanusaumm cuctembl Ha OCHOBe nporpammupyemoro pene [MP110-24.8[0.4P  mMoXHO
BOCMOSb30BaTbCSA CXEMOWA:
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11 Mpunmepbl NpoeKTOB

Ins BxmiosaTens SAT:
BKIl — asromamvseckii

PEXHM
OTKN— ot pekmm

WeTouHuK
NUTaHUA

G1 +&

Mporpammupyemoe pene

24B
—5

UcTouHmk
«KOHTPONb» SB4 nP110-24.80.4P NATAHURA
# 12| 18 I E = G2
CBPOC» 583 [ S/52 \_ — [14] [ M Userp
o =y
Fi 10} 17 Q1 [15 Ot
o 9[ 16 . [102]16/-
8115 g\_ — T HA1
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PEXIM» AT [ 1.4 /ST Q3 [21 —@9—
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PucyHok 11.4

PucyHok 11.5

OnekTpuyeckan cxema noakmntoyeHusa: SA1 — nepeknodatens OFF-ON, SB1- SB4 — «kHonku 6e3
dpukcauun OFF-ON, M1 — anektpomoTop, HA1 — 3BoHOK, HL1 — uHaukaTtopHasa namna.

Pa6oty nporpammbl npubopa MOXHO NPeacTaBuTb B BUAE LeNen CXembl, NPUBEOEHHON HUXKe (BbIXoabl
Q1-Q3 cooTBETCTBYIOT ABYM KOHTaKTaMm KneMmHuka nporpammupyemoro pene NP110-24.8[.4P).

+Unur —
} s 1 D1
.._/._?"2’ | RS
«CTOM= ] D22 R
/_?qla} 1 1 J_
= ww| —{om
1 109 |—
03 D4
SA1 & 3anepx. J
PEXUM: i ' BKN.
— 0 (W) 5 M
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lewxep. D8 M1
o7 uMn,
s LT3 eonig [ L1 12 O]
09
l = D10 } ) M)
883 5 lenep. D11 HA1
«CBPOCs | 1 MM L [ |
+——"— 4 R (BLINK} (o)
i D12 i I HL1
(33)
SB4 1
«KOHTPOMbs | I @
~ L
— - ww) |
| B 1

PucyHok 11.6
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11 MpumMepbl NPOEKTOB

OnuncaHue paboTbl cxembl

Llenb Bxopa 12 (BkntoyeHue yctaHOBKM): B criydyae Haxatus kHonku MYCK (SB1) Ha Bxope S (D1)
nosiBnsieTcs nornveckas «1» — Ha Bbixoge RS-tpurrepa D1 yctaHoBuUTCS nornveckas «1». [JaHHbI curHan
nocTynaeT Aanblue B 3aBUCMMOCTU OT COCTOSAHMS BKtodaTens SA1:

* ecnu koHTakTbl SA1 (PEXXUM — Py4HoW) pasomKHYTbI, nornyeckas «1» npoxoauT Yyepes
anemeHTbl D8, D9 1 noctynaeT Ha Bbixog Q1 (KOHTakTaMu BbIXOQHOMO perne BKHUYNTCA
anekTpomoTop M1);

+ ecnu koHTakTbl SA1 (PEXXUM — ABTOMaTU4YECKUI) 3aMKHYThI, Tornyeckast «1» npoxoauT TONbKO
yepes anemeHT D3 ansa 3anycka pabotbl 6riokos D4, D5.

Llenb Bxoma I3 (oTkntoyeHue yctaHOBKM): npwu Haxatuu kHomnku CTOIM (SB2) wnu cpabatbiBaHum
natyuka F1 Ha Bxoge R (D1) nosiBnaetcsa norndeckas «1» — Ha Bbixoge RS-tpurrepa (D1) ycraHoButcs
norndeckun «0» (BknoyeHne Bbixoga Q1 6rnoknpyercs).

Llenb Bxopa 11 (choopMmupoBaHue nHTepBanoB paboThl 3fieKTpomMoTopa): ecnv Tpurrep D1 BktoveH 1
KoHTakTbl BkMtovatens SA1 (PEXXUM — ABTomaTu4eCcKum) 3aMKHYThI:

* curHan norudeckon «1» ot SA1 npoxogut Yepes anemeHT D3 1 noctynaet Ha D4 (popmumpoBarens
umnyrnbca ¢ 3agepXkon 5 MuH). JaHHbIn Mnynsc, npoxoas vYepes anemeHt UMK (D2), noctynut
Ha Bxog R Tpurrepa D1, n yctaHOBKa OTKMOUYUTCS;

* curHan nornyeckon «1» c Bbixoga D3 noctynaet Ha D5 — reHepaTop MMMYNbLCOB C MapaMeTpamMu:
nornyeckas «1» — 15 ¢, nornyeckuin «0» — 10 c. JaHHble MMNYNbChI C BbIXOAA reHepartopa
npoxoaat yepes anemeHT LI (D8) n noctynatoT Ha Bbixod Q1 Ansa ynpasneHus paboton
anektpomoTopa M1;

+ Ecnu koHTakThl BkNtovatens SA1 (PEXXUM — Py4yHoW) pasomMKHYTbI, TO nornyeckmin anemeHT D3
3abnoknpoBaH, 1 curHan c Bbixoga Tpurrepa D1 yepes anemeHT D6 cpady nocTynaeT Ha Bbixog Q1,
T. €. B J@HHOM pEeXUMe COCTOsIHME BbIXOA4a Tpurrepa ynpasnsiet paboTon anekrpomortopa M1.

Llenb Bxopaa 16 (BknioYyeHne 3ByKOBOM CUrHanusaumm): B criyyae cpabatbiBaHusa aardvka F1 Ha Bxoge
S (D9) nosiensietcsa nornyeckas «1» — Ha Beixoge RS-tpurrepa D9 yctaHoBUTCA norudeckas «1», kotopas
BkrtovaeT reHepatop D10 ¢ napameTtpamu: nornyeckas «1» — 3 c, normyeckmn «0» — 3 c. [daHHble
UMNynbCbl NpoxodsaT Yepes anemeHT UJTA (D12) n noctynatoT Ha Bbixod Q2 gns ynpaeneHust paboTon
3BoHKa HA1.

Llenb Bxoaa |7 (oTknroyeHne 3BYKOBOW CUrHanusauumu): B cnydae Haxatus kHonkn CBPOC (SB3) Ha
Bxoge R (D9) nosiBnsaetcsa norumdeckast «1» — Ha Bbixoge RS-Tpurrepa yctaHoButcs norumdeckun «0», n
reHepatop D10 oTkntoyaeTcs.

Llenb Bxoaa I8 (koHTponb paboTbl namnbl M 3BYKOBOWM CUrHanmu3auum): npyu HaxaTonW KHOMKe
KOHTPOI1b (SB4) nornyeckas «1» yepes anemeHT UM (D11) noctynaet Ha BkntoyeHue Bbixoda Q3 —
namna HL1 Bkntountca. Ecnv KoHTakThl gatymka F1 3aMkHyTbI, To Bbixog Q3 Bkntovaetcs. Mpu HaxaTomn
kHonke KOHTPOIb (SB4) nornyeckas «1» yepes anemeHT UJTN (D12) noctynaeT Ha BKMoYeHWe Bbixoaa
Q2, n 3BoHOK HA1 BkntounTCS.

Xonct npoekta B OWEN Logic 6ygeT nmeTb BUA:
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PucyHok 11.8
NMPUMEYAHUE

11.3

1. OcrTaBLumecs cBOGOAHbIE ABa BXOAA U OAMH BbIXO[ MOXHO UCMONb30BaTh ANS BBEAEHUS
[ONONMHUTENBHbIX PYHKLMIA. Hanpumep, nepekntoyvaTtb YeTblpe pa3HbiX MHTepBana
ANUTENBHOCTM aBTOMaTUYEeCKoW paboTbl ANEKTPOMOTOPA Ui U3MEHATL Apyrue paboune
napameTpbl yCTaHOBKM.

2. TexHonormyeckui Lk paboTbl yCTAHOBKM MOXHO cAenatb NOfTHOCTbI0 aBTOMAaTUYECKUM,
€Cnn cxemy JOMNOMHUTb UHKPEMEHTHbIM c4eT4nkom (CT), BbIXOOHBIM CUTHANOM KOTOPOTro
MOXHO BblkntovaThb Tpurrep D1.

BbiBO4 3HA4Y€HUA NepeMeHHON Ha 3KpaH

3apava - Ha np|/|60pe C NOAKIMKYEeHHbIM K HeMy Mo MHTepcbeVlcy CBA3M MOAyno BBOAA HeobxoamMmo
cuMTaThb 3Ha4YeHus Ha Bxogax 1 mn 2 MOAyInA U BbIBECTU UX HA auvcnnen an6opa.

[nsa pa3paboTku Nporpammebl crieqyeT:

1.
2.

Cospgartb HoBbi npoekT B OWEN Logic.

MogknounThb WabnoH ceTeBOro YCTPOMUCTBA B NPOEKT. [1ns 9TOro cnegyeT 3anyCTuTb MeHeaxep
KOMMOHEHTOB 1 OTCOPTMPOBATb KOMMOHEHTLI MO Kateropuu LLIabnoHbl ceTeBbIX yCTPOUCTB. 3
creHepupoBaHHOro cnncka Bblbpate MB110—-8A 1 HaxxaTuem Ha KHOMKy 3arpy3vnTb B MPOEKT
ckayaTb LabnoH.

“B Menemxep KoMnoHeHTOR - o x
Onnaiin 62sa | BaSmvotexa
~
() Serysime e mpoekr | & 3arpysum o Gusmmorery | [Mlonex X MB110-8A
Komriorer et O Vma Onvcarie BEvBrwoteka | Mpoext d m Data cosaarua; 10 asrycTa 20181
WiaGnos| CeTesEX yCTRONCTS m] MB110-2A v v lava wamererus: 10 asryota 20181
Kareropua [m] MB110-2AC v v
lsBinome! ceTessx yoTpo. 18 (] MB110-8A v v
: Vim Ampec
[m} MB110-8AC v v nepemervion Tun aanrsx perucTpa Kommerapuit
] MB110-8X v hd dpl Lienowicreros [ TlonoxeHWe AECATUHHOR Touki AT BX075a 1(3tad. dp)
m] MB110-16X v v dp2 Lienouncristitos 3 MonoseHye RBCATHHOM TouKM ANA Bx0Aa 2(3Hay. dp)
O MB110-32 v v dp3 Lenowicreros 12 Tonoxenwe aecATHoi Toukw An Bx01a Hswas. dp)
O MK110-4X 4X v v dod Lenowicnerros 18 Tonoxenve aecAmnoi Toukw AnA Sx0aa 4(snay. do)
0 MKIT0-8X4X & v dp5 Lnowrcrermoe 2 Tonoxenvie aecamnmoll Touku ann sxoaa S(zwa. dp)
=] MUT0S0 - - - dp6 Lenowrcaerioe 30 Tonoxenme aecamnoft Touu anA x0a Baray. dp)
dp7 Lenowreneros 36 TonoxeHie RecATHOR Touky AN Bx08a 7(skay. dp) v
PesyneTar onepawi Ounbon 0 [ Yenewso swnonveno: 0 Er——

PucyHok 11.9
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11 MpumMepbl NPOEKTOB

© N oo

B okHe HacTpoek npuGopa NoakntoYnUTb 3TOT LWABIOH .

Mocne pobaeneHns wabnoHa ceTeBoro yCTponcTea B Tabnuue nepemMeHHbIX CrieqyeT YTOYHNUTb
MMEHa M TUNbl NEPEMEHHbIX, KOTOPbIe NNaHnpyeTcs BbIBOAUTL Ha 3kpaH (lzm_fl1 n lzm_fl2). 31o
TemnepaTtypbl, U3MEPEHHbIE MOAYNEM, U NepegaBaemble B npubop no npotokony Modbus.
[MepeMeHHble MMEIOT TUN C NNaBaloLLEel 3ansTown.

BuiGepnTe CETEBYHD NMEPEMEHHYHD HIW CO3A3NTE HOBYHD X
TMonck %

=z

— ]
MBE110-84, 16 E
W

Wran Tun nepemeHHoA PYHKLMA YTEHWA PYHKLAA 3EMHCKH pm’Aﬁ:E‘!r; . Mp?;B?HTa KomrmeHTapuit o

= o=

lzm_fl1 Cnnasaowe... - %03 - Het - 4 §
lzm_fl2 Cnnapatowe... - 003 - Het - 10 %
lzm_f13 Cnnasaowe... - (w03 - Het - 16 @
lzm_fl4 C nnasatowe... - x03 - Het - 22 %
lzm_fl5 Cnnagaowe... - 03 - Het - 28 g
lzm_fl6 Cnnagaowe... - 03 - Het - M il

lzm_fI7 Cnnagaowe... - 03 - Het - 40 %

P

lzm_fI8 Cnnasaowe... - 0«03 - Het - 46 &

< HE Beifipara > Bynesckoe - 0x01 - 0xD5 - 1] 8 g

oK

PucyHok 11.10

[MNepenTn B MeHepXXep 3KpPaHOB.
[1BOViHbIM Ha)kaTuem Mo 3KpaHy OTKPbITb peaKTop 3KPaHOB.
M3 Brnbnuotekn koMnoHeHTOB fob6aBuTe anemeHT BBoa/BbiBOA (int/float).

OTKpbITL CBOMCTBA 3fIEMEHTA U yKa3aTb TUMN NepemMeHHon — BelwecTBeHHbIN. 3aTeM B CTpOKe
MepeMeHHas HaxaTb Ha KHOMKY «...».

8 OWEN Logic m] X
Pain Bua MpuSop Cepenc Pacwwpenma  [Nomows
ORw D6 - A9
g Cxeva™ | JkpaH "Jkpan 1" X | BUBNMOTEKS KOMMOHEHTOE BB x
a
% G, o0 @, 100 - 2. i &
o
5 3neMeHTbl ynpasneHna if
: | -
@ === MeTka
+ CeoiicTea Beoa/seisoa (int/float) 1
% 00, 0 e
Tzlal|
=] [EEET t=m 14 [22] Py
Tun nepemMetHoi BewecTeeHHLIA
3HaKoB 3
MNocne sanaTof 1
Texet oo w
Mepemesman
MepemerHan AnA oToBpaxeHnR
®6:0% | Mepen:0% [Pcnnavinaz | navirn | o0avien | i Mpvson ve nomcnosen | 4.COMS

PucyHok 11.11

B Tabnuue nepemMeHHbIX BbiOpaTh NnepemeHHyto Izm1 Ha Bknagke RS-485, Cnot1.

B none 3HakoB B CBOWCTBaX areMeHTa ykasaTb He06XoaMmMoe KONnMyecTBO 3HAKOB ANS BbiIBOAA
3Ha4eHus BbIbpaHHoN nepemMeHHo. B none Mocne 3anATon ykasaTb KONMYECTBO APOOHbIX
pa3psigoB. B none inuHa ykasaTtb o0Llee KonM4ecTBO 3HaKOB aremeHTa. B none TekcTt Ao
HabpaTtb T1 1 noctaBuTb Npoben Ans OTAENEeHUA 3Ha4YeHNs OT TeKcTa

B none PepgakTupyemo noctaBuTb HeT, Tak kak MeHsITb M3MepPEeHHble Ha Moayre 3Ha4YeHus
TemnepaTyp Henb3s.

Ha aTtom HacTpoiika ogHoro anemeHTa Beoa/BbiBop (int/float) 3aBeplueHa. [1na ynpolyeHus
AanbHenwen paboTbl crieqyeT CKONMpoBaTh 3NIEMEHT CO BCEMU HACTPOMKaMM, HaXkaB Ha Hero
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11 Mpunmepbl NpoeKTOB

MKM v BbIGpas B KOHTEKCTHOM MeHto KonmpoBatb (Mnn cnegyeT BOCNOMb30BaTbCs CoMeTaHnem
knasuw Ctrl + C).

8 OWEN Lagic - m} X
Paiin Bun  MpuSop Cepeic Pacwwpetwn  Momows
DOE@0i - LD
f Cxena® | 3xpan "Ixpan 1" X | BubAMOTEKE KOMMNOHEHTOS B x
]
£ = -
5 8, 1t ®, 0% il &
H 3NIEMEHTBI YNpaBAeHuA i
&
3 -
@ | == | Metka
-
| CeoiicTea Bsoa/eoisoa (int/float)2
T1 +00 ,0 [eose
SR
% v [manason ~
+ KomTpons La
T 2 O O EHl O Makcumym 65535
Murrym 0
v  Koopmmats i
Omuna
MakcvmaneHan AnuHa snemeHTa
#6:0% | Nepew:0% [cnnaviiaz | nmaviin || 03v:8% | i Mpwbop e nopcrioven | 4.COMS

PucyHok 11.12

13. BcTaBuTb CKOMMPOBAHHbLIN 3NEMEHT NOBEpPX cyLlecTsytoLLero, Haxxas [MTKM Ha akpaH v Beibpas B
KOHTEKCTHOM MeHI0 BecTaBuTb (Mnn Bocnonb3oBaTtbcsa codeTaHnem knasuw Ctrl + V).

14. Ha BcTaBneHHOM aneMeHTe U3MeHuTb nepemeHHyto Ha lzm_fl2 n 3ameHunTb TekcToBbIN BroK Ha
T2. MNporpamma rotoBa K 3arpy3ke B npubop.

11.4 3apaHne yctaBOK TaMepoB C 3KpaHa

3apaya — Heobxoammo ynpaenaTe 3agepxkamu ®b Blink (reHepaTop npAMoyronbHbIX UMAYNbCoB) n TP
(MMNynNbC BKMIOYEHWS 3a0aHHOW LNMTENbHOCTU) C aucnnes npubopa. [NpegycMoTpeTb BO3MOXHOCTb
npeobpas3oBaHns 3agepXek B MWMNNUCEKYHObl, CEeKyHAbl unu 4acbl. [ononHutTensHo Heobxoanmo
oTobpaxatb 3afaHHyto yctaBky OB Ha ancnnee npubopa.

Ons peanusaunn 3agaydm 66in BeibpaH MNMP200.

XoncTt NpoeKTa C dneMeHTaMn npnuBeaeH Ha ninjirocTpaunm Hxe.
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11 MpumMepbl NPOEKTOB

11 BLINK1 r Q1
— RTRIG L| Q
1 Ql-. oc| Th
S . . oc|Tl [
12 Q2
I RTRIG2 L TON1 T_
—1 . . oc|Ton —
13 |- —~ Q3
S ONUTeNbHOCTL OTKI. COCTORHNA BMC —
— t_off blink >4 [ Write to FB -
14 | — «| TOFLOAT — — Q4
L x DIV |- —x— t_off_blink_s_f|
S - DIV s t_off_blink_s | [ 1000 b —
ﬂn“TeﬂbHOCTb OTKN. COCTOAHWUA B C.
15 |- [INWTeNLHOCTL BKN. COCTORHMSA B MC ~ Q5
t_on_blink —_— —x— Write to FB ‘
— 1 | . «| TOFLOAT | DI I—
- x t_on_blink_s_f
16 : DIV t_on_blink_s 1000 6
B R T L ey 18
ﬂn“TeﬂbHOC’Tb BKIN. COCTOAHMA B C.

——— BPEMH 3afepXK1 BKNHWYeHUA B MC L
17 L R s - Q7
. L e ‘ L

| w| TOFLOAT |oe—n
SEEE { o]
— DIV t_on_ton_s ] [ 1000 - = == S—
18 |- - Q8
Bpen 3afepXXK¥ BKNH4YeHWA B C.
Al —~ F1

PucyHok 11.13 — Cxema anroputma

@b Blink (reHepaTop NpsAMOYronbHbIX MMMYbCOoB) U TP (MMNyNbC BKNIOYEHUS 3a0aHHOW ANUTENbHOCTH)
NPUHMMALOT B KAYeCTBE YCTaBOK YMcna B LienovncneHHom doopmaTe ¢ OUCKPETHOCTLIO 1 MC.

YTtobbl nepecunTaTh yCTaBKM NOA, HYXXHbIE eAVHWLbI BDEMEHW CeayerT:
e [na oTOOpaXKeHus 3Ha4YeHWI B CeKyHOax, CneayeT pa3genntb BBegeHHoe 3HaveHune Ha 1000;
* ang otTobpaxeHus yCTaBOK B MUHYTax CrieayeT pas3aenvTb BBeAeHHOe 3HadveHne Ha (60 - 1000);
* And oTobpaxeHus yCTaBOK B Yacax. crieqyert pa3genvTb BBedeHHoe 3HadeHue Ha (60 - 60 - 1000).

- | e g
T ——————
t_omn 00000 MCE,\ — \ = BLINK TON

- \ | ¥

L (eere) ‘ 00 cf |00V ¢ 0l0l0f e
t _on 00000 wmolllef <ﬁ\ T == {oo]|Lf+ 0, o] [+ 0, 0 500 ;0

A
I e T
. 7 a7
E" oo - @ . =l
Spen o surosmnun 8.
PucyHok 11.14

Ecnun Heo6xoammo BbIBOAWTL 3HAYEHME YCTaBKM C OECATUYHbIMU 3HaKaMu, cnegyet nepeBecT YUCno B
TWN C NNaBatoLLern 3ansaTon U NOAENUTL Ha COOTBETCTBYHOLLNIA KOS DOULNEHT.

Mpumep

[nsa nepeBoga 2500 munnucekyHa B cekyHabl cneayet: 2500 mc + 1000 = 2,5 c.

11.5 NoakntoyeHue NMP200 k OwenCloud 4yepe3 wnto3 NMM210 no

npotokony Modbus RTU

Byaem cumtatb, uto NM210 yxe nogkntodeH k NMP200 n HacTpoeH anst paboThbl.

[ns nogknioyeHns cnegyer:

1. Cosgatb npoekT anga NMP200 8 OWEN Logic.

2. B okHe HacTpoek npubopa 5 3aaatb NapameTpbl, Kak Ha UNCTPaLn HUXe.
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11 Mpunmepbl NpoeKTOB

Hactpoiika npubopa — O X
—} MpuGop MomyaynnexcHbid MHTepdedc nepegaym gakkbix. Jnusa nusum go 1200 m (Des noeTopuTenei), moxmo
Skpan NOAKMOYMTE 00 16 yCTpORCTE.
Yacsl
—f- Mnepepeicn [ Coenate noymomuanme [J1 3asonckue vacTporiku
Cam. 16 Thn wHTEpdeica:
Moy paclumpetnsa Homep cnota: 1 -
—t Brxommi Pexm: | Slave -
\+}- Ananoroesie T
+}- NwckpeThbie
BJ PeT Ckopocme: 115200 -
—|- Brixoas!
G} Nuckpesie YemHooms: | Her -
Yucno cronGur: 1 -
Butel paHmen: 8 -
10
KarareHTapwit:
Mpountate JEKPEITE
PucyHok 11.15
3. B HaCTpOIZKaX CInoTa yKasaTtb agpec 1n }J,O6aBV|Tb ceTeBble NepeMeHHble, KakK Ha UnntocTpaunmn
HUXe.
HacTpoiika npuBopa — O et
T HDHZOD Wrn: Cam Appec: 16
A= Crapwmm pemwcTpom Bnepen Crapwwm Gadtom Bnepen
Yack
Float: 2 1 4 3
—}- MnTepgeiick
—1-RS485, Cnot 1, Slave YrrETEr
Cam, 16
Momynu paclumpetiua
—| Bxogw + 'ﬁ X Nma: whar
(4} Anzncrossie WMA nepemeHHol Tun Afpec perncTpa R T ——— -
] [uckpeTrbie rVar C nnaeatoweit sanATolh 512
5 Boocoms whiar Lenoumncnentoe 512 Peruc: 512
(4} [uckpeThbie KommeH Tapuii:
1 »
MpounTtate JaKphITE
PucyHok 11.16

4. Cnedyem obpamumb eHUMaHUe, 4YTO NepeMeHHas ¢ nnasatoLen 3anaTon (rVar) saHnvaet gsa
perncTtpa B namsitu npubopa (B AaHHoOM criyyae — 513 n 514).

5. Cospgatb 3KpaH B MeHegkepe 3KpaHoB 2.8 n 4obaBnTb Ha Hero aneMeHTsl BBoa-Bbixop Int n
Beopa-BbiBoA Float. [puBA3aTth k HUM nepemeHHble wVar v rVar. B HacTponkax anemMeHToB ang
napameTtpa PegakTupyemo crieqyet noctaBuTb 3HaveHune [a, 4ToObl MMETb BO3MOXHOCTb
n3mMeHsATb ux ¢ aucnnes NMNP200.
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CeoiicTsa Beoa/seisoa (int/float)1 L
=) w28l |
I n t (=] O 0 O 0 (=] E MNepemennan wVar [512] ~
i Tun nepemeriHoit Llenssi
3uakos 4
% Mocne sanAToR 0
Float| |+00 ,0 =
Texct nocne
Pepakipyemo Oa ©
T c
MNepemennan
MNepemenrHan AnA oToSpaxeHa

PucyHok 11.17
3arpysutb npoekt B [1P200 (Mpubop — 3arpy3ntb nporpammy B npuéop).

3aiTu Ha rmasHyto cTpaHuuy cepsrca OwenCloud. Ecnu ele He 3aperncTpmpoBaHbl B cepsuce
— HeobX0AMMO MPONTY NPOoLEAYPY PerMcTpauun.

8. [lepentn Ha Bknagky AGMUHUCTPUPOBaHUE, OTKPbITb BkNaaky Mpubopbl 1 HaxaTb KHOMKY

0baBMTEL Nprbo
Ho6aBuTtb npunbop ( +'ﬂ' - -

9. VYkasaTb crnegytoLLme HaCTPOVKK:

UpeHTtudukarop — seectun IMEI ceTeBoro wnto3a (ykasaH Ha Kopryce Luni3a);
Tun npnbopa — BbibpaTh TN MpounssonbHoe ycTponcTtBo Modbus;

Appec B ceTu — ykasaTtb agpec 1;

HassaHue npubopa — BBeCTU Ha3BaHue NpmMbopa;

YacoBoM nosic — ykazaTb 4aCOBOW MOSC, B KOTOPOM HaxoauTcs npubop.

JobasneHne npubopa

NaeHTuduKaTop* Beenurte IMEI ceTesoro wnwo3sa

Tun npubopa* ‘ MpowssonbHoe ycTpoicteo Modbus ¥

Agpec B ceTn® ‘ 1 ‘

3aBoACKOW HOMEp Llenoe, He 6onee 17 3Ha

Hassanue npubopa* ‘ MnP200 ‘

YacoBoid noac* ‘ GMT+3:00 v

BpemA Ha CTpaHWLEe Npyrbopa ByaeT CMelaThcs B
3aBUCMMOCTI OT YaCoBOro NoAca.

OTMEHWTB NobaBnTh

PucyHok 11.18

10. Haxatb kHonky [lo6aBuUTb.

11. HaxaTtb Ha Ha3BaHWe npubopa, YTOOLI NEPENTN K EF0 HACTPOWKE:
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DLEGEE  Monb3oBaTenu  MpodWIb KOMNAHWKM

Twn, Ha3BaHwWe, pacnonoxeHwe Nprbopa MK WAEHTUPUKATOL Q

CnWcok NpUbopoB KOMNaHWW. BolbpaHbl Bee KaTeropun.

Mokazadbl 3an 1-6 13 6

KaTeropum... == l06aBKTE NpUGop

HazBaHue Mpu6op WpeHTudpnkaTop O6HOBNEHD
© 1K Cloud MK 4epes Modbus TCP 6A:77:00:FF:E1:63 TOMBKO YTO ]
nP200 Mpow3sonsHoe ycrpoicTee Modbus 11122333 i
PucyHok 11.19

12. Ha Bknagke O6wee/O6LWwmMe HaCTPOMKM yKkasaTb CKOPOCTb onpoca u HacTponku COM-nopTa
npubopa B cooTBeTcTBMM C HacTporikamn B OWEN Logic. Haxatb kHonky CoxpaHuTb 4
NPUMEHEHNST HOBbIX HAacTpoek. B cnyyae HEO6XO0AMMOCTN MOXHO U3MEHUTL U APYrMe HAaCTPOKK

(Hanpumep, nepuog onpoca).

OBLME HICTPOMKK HacTporki pacnonoxeHns Ha KapTe

TeKyLMA MaeHTUGUKATOR
Twun npwGopa

HoBbliA WAEHTUDUKATOP
3aBo/cKoid Homep
HassaHwe npuGopa*

“YacoBoid noAc*

BpemA XpaHeHWA apxuBa*

"OnepaTMBHLIA" Nepuog onpoca*

"KoH$UrypaLMoHHEIR" nepuog onpoca*

"¥NpaBnAILMA" Nepuog, onpoca*

CropocTs COM-nopTa*

HacTpoiika COM-nopTa*
Appec B ceTu*

TaiimMayT MeX Iy cCUMBOnami*
TalimayT Beero cooGLLEHNA*

Npotokon Medbus*

11122333

MNpoussaneHoe yorpoicrso Modbus

MP200
GMT+3:00 ¥
Bpema HA CTPEHKLE NPUBO)

an AHeit

15 1=

STWUEHBIX NEpaMeTpOE

=] CEK

WMuTepsan onpoca KoH$WypaUMoHHLX NapaMeTpos
=] CEK

WHTepsan onpoca ynpasnRemMbix NapaMeTpos
115200 T

AnnapatHoe RTS/CTS cornacosaHwe

Wcnons308aTh annapatHoe RTSACTS col

BMN1 r
100 MC
100 MC
RTU v

Pa3peu.|aTb MAKETHOE UTEHKWE

Cucrema ByaeT rpynNMMpoEaTs 3anpodkl

K cocegHim Modbus-perncrpam

CoxpaHWTL

PucyHok 11.20

13. Ha sknagke MapameTpbi/HacTporku napametpoB Modbus 1o6aBuTe napameTpbl Bpy4YHY!HO.
CnepyeT o6paTuTb BHUMaHUe, YTO agpeca permcTpoB yKasblBalOTCS B LUECTHaALaTepUYHON
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11 MpumMepbl NPOEKTOB

cucrtemMe — no3ToMy UCNosib3dyeMble 3Ha4YeHNA OTIIMHAaKTCA OT TeX, KOTOpble npuBeeHbl B OWEN
Logic — 512 (DEC) = 200 (HEX).

Ynpasnexue npubopom: MP200 i

MNapameTpsl

Hactpoiika napameTtpos Modbus

[o6aBuTe = YaanwTe Bce napametpsl MMNopTUPOEaTE... *
Kop, PYHKUMA DPYHKUMA Appec Popmat MopsaoK xpaHeHusi  OTo6paXcaemMas euHALA
napameTpa uTeHWs 3anvcu perucrpa XpaHeHus GaiT usmepeHus HasBaHue
rvar 03 16 201 float Mnagwmii 6aiiT csagu none: 3 uwdp nocne TodkK, 6es  FLOAT 17|
eAVHAL
wvar 03 06 200 uint16 Mnagwmii 6aiiT csagu none: 3 uwdp nocne ToukK, 6e3 INT & 1
eqnHAL
PucyHok 11.21

14. TlepelTn K NPOCMOTPY 3HAYEHUIN NapameTpoB npmbopa. N3MeHUTb 3HaYeHNs NEPEMEHHbIX C
ancnnea NP200 n HabnogaTb cooTBETCTBYOLLME N3MeHeHMs B OwenCloud.

15. B cnyyae Heo6XoaAMMOCTN U3MEHEHUS 3HAYEHWUIA cneayeT NepenTu Ha BKNaaky 3anucb
napamMmeTpoB.

MP200-24.4.2.0 O6HOBNEHO gy

TONBKO 4TO
REDEUEINE  Tabnvuel  Tpaduky  Jlor akTWBHbIX COBBITMIA  3aNWck NapaMeTpos

Kop napameTpa NapameTtp 3HaueHue
rvar rvar 5.500

wvar whvar 9.000

PucyHok 11.22

11.6 YnakoBka/pacnakoBka 6ut/uenbix yncen

3agaya — HeobXxoaMMoO CuUMTbIBaTb COCTOSIHME BXOOO0B r|p|/|60pa N BbIBOOUTb Ha 3KpaH COCTOAHWUE
Bbl6paHHOI'O BXxoaa.

Ha wnnoctpaumm HwKe npuBedeH XOrfcT npoekTa C WUCMofb3oBaHMEM MaKpOCOB W3 MeHemkepa
KomMnoHeHToB 3.10 1 HAaCTPOWKM CBOWCTB 3NIEMEHTOB BbIBOAA HA 3KpaH.
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I -
— BM_in1 . | In_to_Var1
12 «—{ bm bmfs—————{ Macka 3Haqune4-—~—<I]
— [I] w—n—| Shift n_in «——| Homep Bxoga
13 DI_1 MHBepTHpOBaTL
DI_2 -
— B
DI_3 Bx 000 B bl k1
14 DI_4 : B
DI 5
DI_6
15 Dl 7 Cooicoa Boowfawmon. (nt/faat)1 Ceoiictea Beoaeoisoa (Boolean)1
- .= il vf Al |
DI_8 - :.mm » ¥=|Z
TROns L v  KoopmHams
6 teman o :
v Koopmwmamns Y i}
— F Y e
- MNepemertan [i]
I 7 Teket "Trug" Bkn
Teker "False" Bowcn
| TekeT oo
T TexcT nocne
18 =l Posmcoyec _ Her

PucyHok 11.23

11.7 O6paboTKa ONTOBLIX NEPEeMEeHHbIX C MOMOLLbLI MaCKu

3agaya — no curHany BbIXOAbl BKIIHOYAKTCS MM BbIKNOYaoTcs. Ecnv peanmsyetca [oOnonHUTENbHOE
ycnosue — cpabatbiBaet Bxoq 1, To Bbixoabl 2, 4, 6 1 8 OMKHBI NPUHMMATb MHBEPTUPOBAHHOE COCTOSHME
OTHOCUTENBHO TEKYLLIErO.

[na 3agaHnsa cOCTOSIHUIA BbIXOOO0B CrieQyeT UCNonb30BaTb Makpockl U3 MeHeakepa KomnoHeHToB 3.10 —
BOOL_INT uINT_BOOL.

JononHuTensHoOe ycnoBue AaHHOTO NpUMepa MOXHO peanu3oBaTb C NMOMOLLbI MOOUTHOIO MCKIHYEHUS
XOR. B kayecTBe Mackum MOXHO BOCMOSb30BaTbCs LENOYUCIIEHHOM KoHcTaHTon — 170 (10101010 B

OBOVYHOM BUAE).

XorcT npoekTa B pexXvme CUMYSILUM NMPUBELAEH HIKE.

o

Q1

[y 1
BOOL_INT1
= o sEL
[(bit1 >0—0{INOT OUT (01-16)| -0 o
[nnz 0— 0 INO2 I .
bit3 >0—0- INO3 170 170.170
[{bita 0—0INO4 ’ )
[bits 0—04INOS
[ bite »0—0{INOG
[nit? 0—0-{INOT7
[ bits>0—0-IN0OB
—|Inog
| into
| IN11
] In12
| IN13
| IN1a
—|in1s
—|In16

PucyHok 11.24

160

INT_BOOL1

170 - 170 IN (01—16)

=]

ouTol
ouToz
ouTo3
OouTD4
ouTos
OouToE
ouTo7
ouTos
ouTog
ouT10
ouT11
ouT12
ouT13
ouT14
OUT15
OUT16 -

Q2

|

Q3

NEEEE

_J

Q4

o

Q5

IBE
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