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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 onepaumoHHas cuctema Windows XP/7/8/10 n nporpammHas
nnatgopma «. NET Framework» Bepcun 4.0. mnu Bbiwe. Ecnu nporpammHasa nnatdopma «. NET
Framework» He ycTaHOBMN€EHa, TO 3anpoc Ha ee yCTaHOBKY NOSIBUTCS aBTOMaTUYECKHN.

MwuHmansHasa koHUrypaums:

* npoueccop Intel Atom 1.5 Tw;

* onepartvBHas namsaTb 1 [0;

« cBobogHoe mecTo Ha gucke 100 M6;

» cBobogHbI USB nopT onst nogkntoyeHms npmdopa;
* KnaBmartypa v MblLLb;

* gucnnewn c paspelueHmem 1024 x 768.

PekomeHagyeMas koHdpUrypawums:

* npoueccop Intel Core i3 2 I'Tw;

* onepaTtuBHas namsTb 4 ['6;

« cBobogHoe mecTo Ha aucke 200 MO;

* cBobogHbIi USB nopT ons noakntoyeHns npmudopa;
e KnaBmartypa v MblLLb;

* pgucnnew c paspewexmem 1280 x 800.

MopkntoveHue k IHTepHeTY TpebyeTcsa ans cnegyrowmnx 4encTBUi:

» obHoeneHne OWEN Logic;
+ 3arpyska LWabrnoHOB CETEBbLIX YCTPOWCTB;
+ 3arpyska MmakpocoB 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

Paiin  Bug  Mpulop Cepewc Pacwwpenwa  Momowe

00O

MepeMeHHbie B8 x

Mowck

Cerinka Ha Cxemy nepemeHHon

Cebinok HeT. MNepemetHan He
WCNONb3YETCA Ha Cxeme

BMBNMoTEKE KOMIOHEHTOE

CeoiicTEa BB x

T3l |

1. MpuBop He noaKmoyeH 1. COM3

[MaBHOE OKHO COOEPXUT:

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

* naHenu 2.4 NHCTPYMEHTOB;

* naHenu bubnuoteka koMnoHeHTOB 2.3, CBoncTea 2.4 n [NepeMeHHble 2.5 (A0 OTKpbITUS UNn
CO3[aHuns NPoeKTa B HUX HET MHdopMaLmn);

* pabouyto obnacTb 2.6 NpoekTa — None peaakTMpoBaHMs Nporpammbl (40 OTKPLITUS NN CO30aHUsA

npoekTa nycroe);

* CTPOKY COCTOSIHUA 2.7 B HWXHEN YacTu rNaBHOro OKHa, NoKasblBaoLLYy0 MHopMaLns 0 AOCTYMHbLIX
pecypcax npubopa n nogkntodeHmm Kk OWEN Logic.
* MeHeaxep 9KpaHOB (OOCTYMNeH TOMbKO A NPOEKTOB

2.1 F'naBHOE MeHIo

dann

HoBbI# npoekT

CospaHune HoBoro npoekTa. TeKyLLMi NPOeKT 3aKpbiBaeTcs, nepes
3aKpbITUEM ByaeT NpeasioKeHO COXPaHUTbL MPOEKT

CmeHa ueneBowm
nnatopmbl

BbI30B OkHa cMeHbl Mogudmkaumm npnbopa s npoekTa

OTKpbITb NPOEKT

OTKprTVIe paHee cCoO34aHHOIo N COXpaHEHHOro nNpoeKkTa

CoxpaHuTb TeKyLMHn
OOKYMEHT

CoxpaHeHue TeKylLlero npoekTa

CoxpaHUTb NPOEKT

MepecoxpaHeHne NpoekTa nog TeKYLUM NMEHEM

CoxpaHWUTb NPOEKT Kak

CoxpaHeHme npoeKkTa nog HOBbIM UMEHEM NN B JPYroM MecTe

Cospartb thann ¢ Knyom

CospaHnue canna c knodom (nogpodHee cMm. Mactep TupaxmpoBaHus )

CBegeHusion poeKTe

BblI30B OKkHa cBegeHun o npoekte 3.9

Co3pgatb Makpoc

BbI30B pegaktopa makpocos 3.11

CoXpaHUTb KaK HOBbIM
Makpoc

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

MmnopTt makpoca us danna

MmnopT makpoca 13 danna B bubnmoteky KOMNOHEHTOB

SkcnopT makpoca B ¢hann

OKcnopT Makpoca Ansi coxpaHenus Ha MK




2 OnucaHue nHTepdelrica

MeHeaxep KOMMNOHEHTOB

Bbi3oB okHa MeHepkepa komnoHeHTos 3.10

MevyaTtb

NeyaTb cxembl OTKPbITOro NpoeKkTa

NMocnegHue NMPOEKTbI

Cnucok HegaBHO OTKPbITbIX MPOEKTOB

Bbixon Bobixog n3a OWEN Logic

Bup

OTMeHUTb OTmeHa nocneaHero AeNCcTBUS B MPOEKTe
BoccTtaHOBUTbL BoccTaHoBneHMe oTMEHEeHHOro AencTBuUSA

MHaukaTopbl COCTOAHMN

BkntodeHune/oTkno4MeEHNEe MHONKATOPOB B CTPOKE COCTOAHUN 2.7

MaHenb 6MbnuoTek

CkpbITb/0TOBpPa3nTb NaHenb bnbnmorteka kKoMnoHeHTOB 2.3

MaHenb cBOMUCTB

CkpbITb/0TOBpa3nTbL NaHenb CeowicTea 2.4

lNMepemeHHble

CkpbITb/0TOOpa3nTb NnaHens NepemeHHbie 2.5

MeHeaxep aKpaHOB

CkpbITb/0TOBpa3nTL MeHeaxep akpaHoB 3.4 (MEHIO AOCTYMNHO ANS
nNpmbopoB ¢ gucnneem)

C6pocutb pacnonoxeHue
naHenen

C6poc nonb3oBaTenbCKMX HACTPOEK MOSOXEHUS NAaHENen 1 BO3BparT K
HacTporKam Mo YMON4YaHuIo

Mpunbop

3anucaTb nporpammy B
npubop

3anyck 3anvcu cosgaHHon nporpaMmbl B Npubop (KHoMKa HeaKTUBHa,
MoKa He NogKmnYeH npmbop)

O6HoBUTbL BCcTpoeHHoe MO

38I'IyCK 0OHOBMEHMS NnpoLwwnBKN NOAKITHOYEHHOIO npm6opa

UHdopmauusa

BbI30B OKkHa ¢ MHdopmauuen 7.1 o nogknto4eHHOM npubope

Tabnuua nepemMeHHbIX

BbI30B OKkHa a5 paGOTbI C nepemMeHHbIMU 58 npoekKkTe

KOcTtupoBka Bxogos/
BbIXOA0B

BbI30B OkHa IOCTMPOBKM 7.4 (KHOMKa HeaKTMBHA, NOKa He NoakroYeH
npmbop)

HacTtpoika npu6opa

BbI30B OKHa HacTpouku npubopa 4

HacTpoiika nopTa

BbI30B OKkHa HacTponku nopta 3.6 cBsi3n ¢ npnbopom

CepBuc

MepeHymepoBaTb
KOMMOHEHTbI

M3meHeHue Hymepaunn b B paboyel 30He NpoekTa

Pexum cnmMmynaTtopa

3anyck pexunma cumynsaumm 3.5

Pexxum OFFLINE

BkntoyeHune/oTknoveHne 3anpeta onpoca npubopa no USB

PacwupeHus
[:] NMPUMEYAHUE

MeHio PaclumMpeHus Nno yMornyaHuio CoOAepXUT OaMH NyHKT — YnpaBrieHne pacluMpeHUsMM.

Opyrue nyHKTbI NOSIBNSAOTCA NO Mepe YCTaHOBKWU pacluMpeHuii, nogpobHee cM. pasaen

PacwumpeHnsa 9.

YnpaBneHue
pacmpeHusamMmn

BbI30B OkHa ynpaBneHus paclumpeHusamm 9

AkcnopT yctponctea B OPC

3anyck pacwmpeHnus dkcnopt yctporctea B OPC 9.1

AKcnopT ycTponcTea B
OwenCloud

3anyck pacwmpeHnusa kcnopt yctporctea B OwenCloud 9.3

MacTep TMpaxupoBaHuA

3anyck pacwmpeHus Mactep TupaxumpoBaHms 9.1

Momowb

ABTOMNpoBepKa HOBOro
penusa

BkritoueHne/oTknioveHne aBToMaTU4ECKOM NPOBEPKN HOBLIX BEPCUIA 1
penun3oB OWEN Logic Ha cepBepe 06HOBNEHUS

MNpoBepuTL OGHOBMEHMUS...

BbI30B OKkHa AN NpoBEpKM U YCTaHOBKM HOBbIX Bepcun 1 pennzos OWEN

Logic
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CnpaBka

Bbli3oB OkHa crnpaBku

UcTtopus

Bepcumn

Bbi30oB B 6pay3epe cTpaHuLbl co cnuckom Bepcui MO 1 onncaHnem

O nporpamme

BbI30B okHa nHbopmauun o Tekyulen sepcun OWEN Logic

2.2 lNaHenNn MHCTPYMEHTOB

MaHenb

MHCTPYMEHTOB

DOR@0OR =~ A% E

D

HoBbI npoekT

CospaHue HoBoro npoekTa. TeKyLuii NPOEKT 3aKkpbiBaeTCs, nepes
3akpbiTuem GyaeT NpeanoXeHo COXPaHUTb NPOEKT

OTKPbITb NPOEKT

OTKpbITME paHee cO30aHHOro N COXpaHEHHOTO NpoeKTa

CoxpaHuUTb NPOeKT

CoxpaHeHue TekyLLero npoekta. MNpu nepBom coxpaHeHUn
BbI3bIBAET OKHO A1 MPUCBOEHUSI UMEHW chaiiny

MevaTb [MeyaTb CXeMbl OTKPBLITOro NpoekTa

KonupoBaTtb KonnpoBaHue BblaeneHHoro B paboyen obnactu anemeHTa
BcTaButb BcTaBka ckonmpoBaHHOroO anemeHTa

OTMeHUTb OTmMeHa nocnegHero AencTems B MPOEKTe

BoccTtaHOBUTL BoccraHoBneHne oTMEHEHHOMo AeNCTBUSA

3anucatb nporpammy B
npubop

3anyck 3anncu co3gaHHon nporpamMmmel B npnbop

UHdopmanuusn

BbI30B OKHa ¢ MHGOpMaLMen o NoAKMYeHHOM npubope

Q|| 2 | 7 6P Ol By P

HacTtpoikn npubopa

BLI30B OKkHa ¢ HacTporikamu npmbopa

&

Ta6nuua nepeMeHHbIX

Bbi3oB okHa ansi pa6OTbI C nepeMeHHbIMU B NPOEKTE

MaHenb

W

oTrnagkun

Pexxum cumynsitopa

3anyck pexxuma cCumynsiLmm

OHnanH oTnaaka

3anyck pexvma oHnanH oTnagku

nOpﬂ,D,OK UCNoJIHeHUA

N3meHeHne nopsagka BblMUCNEeHNA 3Ha4YeHNN Ha BbIXxogax
nporpamMmmsbl Unmn Makpoca 1 nopagka nepegadmn 3Ha4YeHu no
06paTHbIM CBA3AM

% 0o & |V

MepeHymepoBaTb
KOMMNOHEHTbI

N3meHeHue Hymepaumm ®b B paboyel 30He npoekTa

MaHenb BcTaBKU

VoV C N N W R
a8 A5 88
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m Bnok kommeHTapueB [obGaBneHne KOMMeEHTapUsa Ha CxeMy NpoekTa
v HU K
Cozpna eﬁno a . | Co3pgaHue bnoka ang 3anncu 3Ha4eHus B NEPEMEHHYH0
=] BbIXOOHOW NepeMeHHOM
v Cosnanne Gnoka CospaHue 6noka Ans c4MTbiBaHUS 3HA4YEHNS N3 NEPEMEHHON
(- BXOAHOW NepeMeHHOM P
C
) CospaHue Gnoka CosaaHue brioka ¢ pmKkcMpoBaHHLIM YUCNOBLIM 3HAYEHNEM
KOHCTaHTbI
B JIInHna 3apgepxkn CospaHue 3agepxkun Ha 1 umkn
N CospnaHue cetesom CosaaHue brioka nepeMeHHON, 3Ha4yeHne KOTOpOoW 3aaaeTcs no
L | BbLIXOAHOW NepeMeHHON | ceTu
N CospnaHue cetesomn Co3spaHue 6rnoka nepemMeHHoN, 3Ha4YeHne KOTOPOM CHMTLIBAETCS NO
(] BXOAHOW NepPeMeHHON | ceTy
CosgaHue brioka ans 3anucu 3HadeHnst nepemeHHon ®b, Ha cxeme
W Co3pgaHune 6noka 3anucu
0 B OE MOXET He 0TOBpaXaTbCs COeANHUTENBHANA NNHUSA Lenu nepegayv
curHana
R c 6 CosaaHue brioka ans cUMTbIBaHUS 3Ha4YeHUs nepemeHHon ®b, Ha
O M:g‘g”"e noKa YTEHNUA | oy ome MoXeT He OTOGpPaXaTLCH COBAMHUTENBHAS TIMHUS Lieni
nepegadv curHana
—~B Mpeobpa3oBaTens B
KoHBepTauusi 3Ha4yeHns curHana B OyneBckoe 3HadYeHue
X OyneBcKoe 3Ha4YeHue
I Mpeobpa3oBaTens B
x uerioynmcrieHHoe KOHBepTaLWIﬂ 3Ha4YeHund curdana B uenodvumcrneHHoe 3HaveHne
3Ha4YeHune
~F MNpeobpa3oBaTens B
X Yyucno c nnasawlLyen KoHBepTauusa 3HayeHnsa curHana B YMCo C nnaBatoLemn TO4Kon
TOuYKOM

2.3 NaHenb Buobnmnorteka KOMNOHEHTOB

BkntounTb/BbIKMNIOUNTE O0TOBpakeHne naHenn Bubnnoreka KOMNOHEHTOB B pabodert 06rnacTm MOXHO B
rmaBHOM MeHio Bua.

Ecnn B OWEN Logic oTkpbIT npoekT, To Ha naHenu Bubnunorteka KoMnoHeHTOB oTobOpaxalTcs ee

pasgerbi:

*  OyHKUMA 6.1;
*  OyHKUMOHanNbHbIN 6rok 6.2;
* Makpocesl npoekta 6.3.

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

10
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BubnMoTEKE KOMMOHEHTOE B x
il ®

OYyHKLMA fx
=} u -

Nomueckan oyHcuma W

1=} wnu

Nomueckan dyrcuma MITA

<+ HE

Nomueckan doyHuma HE

=} Wcrnrouarowes UNK

Nomueckan dyHkuma Moknoyarou
MK

‘F}{ DYHKLMA
‘Fb PyHKUWOHANbHBIR Bnox

M MakpoChl NpoeKTa

Bup

B BbinagatwowemMm MeH MOXXHO Bb|6paTb BV paCI'IOJ'IO)KeHVIFI KOMMOHEHTOB:
L ]
> :l &

Moapobho

MauTKa

Cnucok

a00 00 QO | 00
n

Cnocob oTobpaxeHnst KOMNOHEHTOB MOXHO BbIGpaTh C MOMOLLbIO KHOMOK B BEPXHEN YacTU NaHenu:

L]
° :l lMoka3aTb BCe KOMMNOHEHTbI — 0T06pa)KaIOTCF| BCE KOMMOHEHTbI Bbl6paHHOFO pasaena;

11
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EMEJ’IMDTEKE KOMMNOHEHTOB
o-_|+*
o= l =]

OYyHKLMA fx

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

SHL
cUR

PO o0 o0 0000 oo o a

. & MpynnupoBKa no nankam — otobpa)atoTcs nanku, Coaepxallyue KOMMNOHEeHThI Pa3HbIX TUMOB.
EMEJ’IMDTEKE KOMMNOHEHTOB
o-_|+*
o-T :l ]

OYyHKLMA fx

m Norwueckue dyHKLIM

m ApDWEMETHUECKINE DY HKLIAW
m PYHKLIWMK CP3BHEHWA

m CmBMroBLIE yHELMK

m EvToBBIE yHKLIMK

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

2.4 NaHenb CBoncTBa

BknounTb/BeIKNIOUNTE OTOOpaxeHne naHenn CBomcTBa B pabodert 06MactM MOXHO B rMaBHOM MEHIO
Bua.

Ha naHenu oToGpaatoTcs U pefakTupyoTcs:
* napamMeTpbl 31IEMEHTOB NPOorpaMmbl;

12
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* pasMepbl XONCTa;

* 4acTo MCMOorb3yeMble CBONCTBA BXOAOB U BbIXOAOB (MOSHbIA NEepedYeHb CBOMCTB HAaXOAUTCS B
pasgene Bxogpbl 4.5 HacTpoek npubopa);

* napameTpbl KOMMEHTapWsi, CBOOOAHbLIX MepPEMEHHbIX, BIOKoB NpeobpasoBaTene.

Ecnu anemeHT He BbiBpaH, TO Ha NaHenun oTobpaxalTcs CBOMCTBA XOncTa.
[nsa otobpaxeHnss CBOMCTB aneMeHTa B NaHenu criegyeT HaxaTtb Ha Hero JIKM.
CeoiicTea TP
ey
~ [lapameTpw
cex v

OnuTencHocTe MMOyneca 3
~ [lpouee

KorreHTapkia

Macwtab spemetn

Cnocobbl 0ToBpaxeHUsl napaMeTpoB B NaHEemNu:
2l
« Z+ — B andasuTHOM Nnopsaake;
w=

« ™ T no kateropusm.

2.5 NaHenb NepemeHHbIE

BknounTb/BbIKIOUUTE OTOBpakeHWe naHenu NMepemeHHble B paboyen obrnact MOXHO B rMaBHOM MEHHO
Bug.

Ha naHenun MNepemeHHble 0TOGpaxaloTcs nepemeHHble n3 Tabnuubl nepeMeHHbIX 5.

Cos3pgaHne 6noka nepeMeHHOMN

[nsa co3gaHnsa 6Gnoka BXOAHOW NepeMeHHOM criefyeTt nepetawmTb nepeMeHHyto (Metogom drag & drop)
Ha XOnCT.

13
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MepeMeHHElE B x

Mowck

I Cekyrasl @
I MuHyThI
I UYacw

I.[I.em:
I Mecau

Cebinka Ha Cxery nepemeHHoR

Ceowinok HeT. MNepemeHHan He
WCcnonbsyeTes Ha Cxeme

[nsa co3gaHns 6noka BbIXOAHOW NepeMeHHOM cneayeTt nepetawiuTb NePeMEHHYH0 Ha XOrCT, yaepXuBas
knasuwy Shift.

Ecnu nepemeHHyto nepeTtalmnTb K KOHHEKTOPY anemMeHTa cxeMbl, To BydeT cosgaH Grok nepemMeHHoMu,
MPUCOEANHEHHBIN K 3TOMY KOHHEKTOPY.

Ccbinku

[na oToGpakeHnsi BNOKOB, K KOTOPbLIM NPMBSA3aHa NEepeMeEHHasi, crieqyeT HaxaTb Ha UMS MepeMeHHON B
naHenu. B obnactu ccbinok naHenu otobpasaTca CCbikM Ha Gnoku. Ecnu KNUKHYTb MO CChbifike, TO Ha
XorcTe 6yaeT BblaeneH 6rok, K KOTOpoMy NpuBsi3aHa NepeMeHHasl.

f MepeMEHHEIE R B x Cxema®
m
T- .
_r;E Mowmck: ﬁ EJ‘ o
w .
ﬁ | Ceryrme @ 1 L
I 5 .
5 II"-'IHH yThI

I'-'lElChI

I.El.em:

| Mecau 12 |-

| Foa

I*.'ar1

I*.rarE

13

MpuBSA3KM NEPEMEHHON K ApyrMM Briokam MOXHO MPOCMOTPETL B MyHKTe Moka3aTb CCbINIKA KOHTEKCTHOMO
MeHto Brioka nepemeHHon. Ecnm HaxkaTb Ha CCbIfIKy B KOHTEKCTHOM MEHI0, TO ByeT COBEpLLEH Nepexos K
BblOpaHHOMY GOKYy.

14
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V1 )—— | TOFLOAT - y
_la Konupeoeate [ DIV | p‘u’1_2|:|2

BriBpate NepemMeHHy ...
[ PV MokaszaTk couKN 4 Document -» Back 3anKou B nepenedHyo PV 1
. M YaanuTe KoMOOHEHT _
CeoicTea

Py 7 ;L 1urLUHﬁh

2.6 Pabouas obnactb

[Mocne cospaHua NpoekTa UNKU OTKPbITUS COXpaHEeHHOro npoekTa B pabodert obnactu nNosiBNAETCS XOncT
Ans paspaboTku nporpammsbl Ha si3bike FBD.

Cxema X | BMENMOTEKE KOMNOHEHTOB B O x

# © 0@ 00 - 2l &

11 DYHKLIHA fx
"

Nomueckan @yHguwa W

=} wnmn

TNomueckan @yreuma MK

<+ HE
TNomueckan @y HE
14 =} Mexnrouarowee UK
TNomueckan dyHkuma Mcknodamowes
W1
15 = aop
ApngMeTHyecKan onepauns
CNOKEHHA =
fx DYHKLMA

fb DyHKumoHanbHbii Gnok

M Makpocsl npoexTa

Ceolictsa CxemMa L =

v=|p
18 N

v [lokyment
VMg maiina ¢ knioyom
InpuHa xoncTa, MM 334
BeicoTa xoncTa, mMm 230

Al |
-
WM pafina c kmoyom

4 ¥
[ Pascenvms [ Ofwemmums

Ha xoncrte pasmeLllatoTcs anemMeHTbl 1 6roku n3 naHenu bubnvoreka KOMNOHEHTOB 2.3 1 NaHENu BCTaBKM.
N3meHnTb pa3mepsbl XOrcTa MOXHO Ha naHenu CeowicTea 2.4.

Bxoabl n Bbixoabl
Bxopgpl 1 Bbixogbl npubopa 0603Ha4YeHbl B BUAE KBaapaTtoB C MapKUPOBKON HOMEPOB:

* BAOMb NIEBOIO Kpasi XorcTa pacnonoxeHsl BxoAabl (Ix — anckpeTHble, Alx — aHanorosbie);
e B[OONb NPAaBOro Kpas XOrcTa pacrnonoxeHbl BbixoAbl (Qx — anckpeTHble, AOX — aHanorosble, Fx
— cBeToguoabl).

Lindbpbl B 0603HAYEHNSX COOTBETCTBYIOT HOMEpam (hM3NYecKUX BXOAOB M BbixogoB npubopa. Bxogbl u
BbIXOZbl MOXHO NMepeTackMBaTb BBEPX/BHU3 BAOMb xoncTa metonoM drag & drop, yaansTte v gobaenatb
AN yooGcTBa KOMMNOHOBKM CXEMbI.

15
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YnpaBneHune
Ha,u, XOJICTOM pacnonaratoTCcA KHOMKA:

Mpw BKMOMEHHOW CeTKe Ha XorcTe oTobpaatoTcs BepTuKanbHas 1
ropusoHTanbHas NMMHENKN U ceTka. ANEMEHTbI U NIMHUM CBSA3M Npu
pasMeLLEeHNN NPUBS3bIBAOTCA K CETKE

ﬁ BknounTtb/BbIKNO4YMTL
ceTKy

E) YMeHbLWUTb Macwtad | YMeHblueHne macwTtaba Ha 10 % oT nepBoHa4anbHOro

OpurvHanbHbIN pasmep | Bosepart k ucxogHomy Maclutaty

YBenuMunTbL MacLuTad YBenuyeHne maclutaba Ha 10 % oT nepBoHa4YanbHOro
»

3apatb Tpebyembin MacliTab MOXHO C MOMOLLBH BbiNaJatolero MeHK crnpaBa OT OMUCAHHbLIX Bbille
KHOIMOK.

B HWxHen yacTtn xoncra HaxoasaTCst KHOMKW:

m PaspennTb |/]CI'IOJ'Ib3yeTC$| ana ogHoBpeMeHHOoro OT06pa)KeHMF| OByX obnacTen ogHom cxembl B Pa3HbIX OKHaX

[ Ofwenwmure | UcnonbayeTcs ans oToGpaXKeHUsi CXeMbl B OLHOM OKHe

2.7 CTpoKa coCTOsIHUA
Ha cTpoke cocTosiHusa oTobpaxaeTcsa uHopmaums 0 AOCTYNHLIX pecypcax npubopa v NoAKIYeHNN.
Bua

B 3aBucumocTtn ot npw60pa, Bbl6paHHOFO npu co3gaHun npoekrta, nepeyvyeHb MHOUMKaTOpOB B CTPOKE
COCTOAHUA MOXET pa3finyaTbCA.

®6:0% | Mepem:0% [Jpcnnaviiax | nmavi1n || 03v:6% | 4. Mpubop ve noncmiosen | 4,COMS
Ph: 0% II'Iepem.: 9% I Crex: 7% MN3y: 1% O3Y: 0% 1. MNpwBop He NoAK AOYEH 1. COMS
PucyHok 2.1
MHaukaTopbl

Mpu nogkntoYeHHOM Nprubope B CTPOKE COCTOSIHWUSI OToBpaXkaeTcs MHpopMauus:

*  ®Bb — goCTyNHOE KONMMYECTBO 3K3EMMNNAPOB OYHKLMOHANBbHbIX BrTOKOB;

* [epem. — JOCTYNHOE KONMMYECTBO NEPEMEHHBIX;

+ CTeK — ypoBeHb NCMONb30BaHNS NaMATK BblAeNeHHoM nog, ctek. CTek ncnonb3yeTcs Ans
NMPOMEXYTOYHBIX BbIYUCIIEHNIA B MPOrpaMMme;

« JCMNMN3Y — pgocTynHoe KONMYEeCTBO 3HEProHe3aBMCUMON NamaTn aAns Retain nepeMeHHbIX;

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

* 0O3Y — poctynHoe O3Y npubopa B npoLeHTax oT obwero oobema: «O3Y: 0...100 %». Yem
fonbLue ncnomne3yetcs B nporpamme 6rokoB 1 pyHKLMI, TeM BonbLue namsaTu Tpebyetca ans
paboTbl B npubope. OWEN Logic aBTomMaTtuieckn paccymTbiBaeT JOCTYMNHYO NaMmsiTb Npubopa u B
crnyyae KpUTUYECKOro 3Ha4eHWs BbIBOAWT COOTBETCTBYIOLLEE NPeaynpexXaeHne;

*  MPxxx-xxx — Mogenb NoAKMYeHHOro npubopa. Ecnun npubop He NoaknoYeH, Ha HAMKaTope
oTobpaaetcs Haanuck NMpubop He NnoaknoYeH. Haxatue Ha MHOUKaTop BKNKOYAET/BbIKMOYaET
pexum OFFLINE;

16
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+ COMx — Homep BbIGpaHHOro Nonb3oBaTenem nopta Ans NoAKNYeHns npubopa. Haxatue Ha
WHOUKAaTOP OTKPbIBAET OKHO HAcTPOKnKu nopta 3.6.

BKnounTb/BBIKITIOUNTE OTOBPaXkeHWe NHAMKATOPOB B CTPOKE COCTOSIHUS MOXHO B rMaBHOM MeHo Bupa.
Pexxum OFFLINE
B pexxume OFFLINE ycTaHaBnumBaeTcs 3anpeT Ha CBA3b C NpubopoM.

Ona nepexoga B pexum OFFLINE cnefgyeT HaxaTb Ha MHOUKATOpP MoAenu npubopa B CTPOKE COCTOSHUS
unu Bblbpatb B rmaBHOM meHio CepBuc — Pexum OFFLINE. Bug nHgnkatopa namenutca Ha OFFLINE.
MoBTOpHOE HaxaTue oTkntoyvaeT pexum OFFLINE.

MoppoGHee cm. B pasgerne 3arpyska B npubop .

2.8 MeHepxep u pegakTop 3KpaHoOB

MeHepXxep 3KkpaHOB

Ecnn npubop ocHaweH gucnneem, TO Ha HEro MOXHO 3anporpaMMMpoBaThb BbIBO4 MHdoOpMauun u3
nporpammbl. NHCTpykuusa no pabote c akpaHamu npuBegeHa B pasgene [lporpammupoBaHve 3kpaHa
npubopa 3.4.

BknounTb/BbIKNIOUNTE OTOBpaxeHne Bknagky MeHepxkep akpaHOB B paboyein 06nacTv MOXHO B rMaBHOM
MeHio Bua.

MeHemkep aKpaHOB OTKPLIBAETCS HAXaTUEM Ha OQHOVMEHHYIO BKMaaKy B EBOM Kpae paboyert obnactu.

MeHea#ep SKPaHOE
]
— 6!6 [pynine {I}

— é% [pynna 1

[ Skpan 1

goHedye dakyana )

v [lapameTpsd
Mran Mpynna 1
Ornmcanme

MeHeaxep aKpaHOB COCTOUT 13 JEPEBA 3/IEMEHTOB B BEPXHEW YaCTU U NOJIeN CBONCTB B HUXKHEN YacTu.
B nepeBe akpaHOB OTOGPaXKaTCHA Y PeaaKTUPYHTCA rpynnbl 3KPaHOB M 3KPaHbI.

OcHoBHble yHKUNN:

[Jo6aBuUTbL 3KpaH (HaxoaWUTCs B BEPXHEN YacTn MeHeaXepa SKPaHOB U B KOHTEKCTHOM MEHHO Pyt

Yaanutb 3KpaH (B KOHTEKCTHOM MEHI0 3KpaHa)

ol |rd
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2 OnucaHue nHTepdelrica

fl I PepakTupoBaTb 3KpaH (B KOHTEKCTHOM MEHIO 3KpaHa)
. P
Py eAaKTMpoBaTb rpynny (B KOHTEKCTHOM MEHO rpymnmbl 9KPAHOB)

Mpn BbIGOpPE 3KpaHa WnK rpynnbl 3KPaHOB B HWkHeW YacTn MeHemxepa 3KpaHOB oTobpaxarTcs MX
CBOWCTBA.

Pep,aKTop JKpaHOB U rpynnbl 3KpaHoOB

PepnakTop akpaHOB OTKpbIBaeTCA BbIGOPOM KOMaHAbl PegakTupoBaTh 3KpaH B KOHTEKCTHOM MEHI0 3KpaHa
B MeHeaxepe aKpaHOB.

CxeMa™ | Ixpan "Ixpan 1 1iFr x
e e @\ 100%

W

Pepaktop rpynnbl 3KpaHOB OTKpbIBAeTCsi Bblbopom komaHabl PepakTupoBaTb rpynmny B KOHTEKCTHOM
MeH!I0 rpynnbl 3kpaHoB B MeHenxepe 3kpaHoB.

Cxema™ | Tpynna skpanos "Tpynna 1” 1)r X

G, a0 @ 100 ~ | MM

Jkpat 1

Jkpas 2

Jkpad 3

B BepxHen YacTu pefakTopa 3KpaHOB U FPYNbl 9KPaHOB PaCMONOXeHbI KHOMKW:

18



2 OnucaHue nHTepderica

CoxpaHUTb JOKYMEHT

Jolm

YMeHbLWUTb MacluTabd

r.
L=

OpurvHanbHbIA pasmep

@‘\

YBennuutb Mmaclutab

MacLutab MOXeT 6bITb UBMEHEH C MOMOLLIbIO BbiNadatoLEero MeHo cnpasa OT KHOIMOK.
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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:

MpuGop (nporpammupyemoe pene)

Un
I S1
DO1
S2
— DO2
Sn DO3
DO4

Pa6oty npubopa MOXXHO NpeacTaBuTb B BUAE NOCNEL0BATENBHO BbINOMHAEMbIX LWaros (pabouni Lmkn):

1. Jlormyeckoe cocTosiHne BXO4OB aBTOMAaTUYECKN 3arnCbIBAETCA B A4ENKM NaMATN BXOLAOB
(konunyecTBO siYeek paBHO Yncny Bxogos — I1...1n).

2. I'Iporpamma CUYMNTBLIBAET 3HA4YEHUA N3 A4eeK NaMATN BXOO0B U BbINONHAET Hag HUMK fnorn4yeckne
onepaunn B COOTBETCTBUK C allTOPUTMOM paGOTbI.

3. TlMocne o6paboTku BCel NporpaMmbl pesynbTaThl 3anMcbiBaOTCA Ha hn3nyeckne BbIXoabl
npubopa (ans BKNIOYEHNs BbIXOAHbIX aneMeHToB Q1...Q4).

4. Tlepexopq k LWWary 1 (nocne BbINONMHEHUS BCeX NpeablayLumnx waroB 06paboTku nporpammbl LMK
paboTbl NpMbopa NOBTOPSETCS C NEPBOrO LWara).

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

3.2 Pa3paboTka npoekTa n nopsiaok padborbl

Co3gaHue 1 peaakTMpoBaHue NpoekTa
,D,J'Iﬂ CO3aaHnA HOBOIO NpPoOeKTa crenyert:

1. Haxatb KHOMKy D Ha NaHenn MHCTPYMEHTOB UIK BbibpaTh B rmaBHOM MeHio @ann — HoBbin
NMPOEKT....
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3 BbasoBble cBeaeHus

2. B oTkpbiBLIEMCSH OKHE BbIOpaTb Moagmdukaumo npubopa u Haxatb OK. MeHto Beibopa npubopa
nogaepXxunBaet unbTpaLmo No MoAernM.

BriBop mogenn >
Beegite HazsaHwe npubopa
Mpubop Bxonbl Belxoabl -
MP200-220.1.% 8 8
MP200-220.21.% g 8
- _— MP200-220.22(24).X 12 12
. St MP200-220.23 X 12 10
] Lo MP200-220.3.X 12 10
1
(o o L o = MP200-24.1X 8 8
' — MP200-24.2(d). X 12 12
MP200-24.3.% 12 10
MP200-24.5.% 12 14
MP200-220.5.% 12 14 -
COtMena
NMPUMEYAHUE

Ecnu k MK nogkntoveH npmubop, To OWEN Logic npegnoxuT moaens NOAKMYeHHoro npnbopa B
OKHe Bblbopa.

B rmaBHom okHe OWEN Logic oTo6pasnTcsa XOncT npoeKkTa, CTaHyT akTMBHbIMU CTPOKa COCTOSIHUS 2.7,
naxHenu bubnuoteka komnoHeHToB 2.3, CBoncTea 2.4 n [NepemeHHble 2.5.

Ecnn y BbibpaHHOro npubopa ectb AUCnnen, TO B [MaBHOM OKHe oToOpasutcsa Bknagka MeHemxep
3KpaHoB 2.8, rae MOXHO HacTpouTb 3.4 BbIBOA MHGOPMaLLMK Ha AUCMNEN.

COXpaHI/ITb TeKyLIJ,I/Il7I Unn OTKPbITb COXpaHeHHbII7I MNPOEKT MOXXHO C MNOMOLLbIO COOTBETCTBYHOLLNX KHOMOK Ha
naHenn MHCTPYMeHTOB U B MaBHOM MEHHIO dann.

Mopsigok nporpammupoBaHms npubopa B NPOEKTe:
1. PaspaboTka nporpaMmmeil.
2. Otnapgka nporpammbl.
3. TogknioyeHne npubopa k MK.
4, 3arpyska paspaboTaHHON Nporpammbl B Npruoop.

Pa3paboTka nporpammbl

Ha xoncTe npoekta co3gaetcs nporpamma 3.3 Ha a3bike FBD ¢ nomoLbio 6riokoB U 3N1eMEHTOB BCTaBKM
13 bnbnmotekn KOMMOHEHTOB 6.

OTtnagka nporpammbl

Mocne cosgaHWs MOXHO CMoJenvpoBaTb paboTy nporpammbl B pexume cumynsTtopa 3.5. Bo Bpewmst
MpoOBEpKM MpaBuUnbHOCTU paboTbl NporpaMMbl MOMb30BaTENb MOXET W3MEHSITb COCTOsiIHUE BXOAOB,
KOHTPOMNUPYsi COCTOSIHME BbLIXOAOB Ha COOTBETCTBME HYXHbIM ycrioBusiM. locre BbisIBNEHUS OLMGOK
MOXXHO BEPHYTbCS K MPaBKe NporpamMmbi.

MopgknioyeHue npuobopa k MK

Ina nopgkntoveHus npubopa k MK cnegyet HacTtpouTb nopt 3.6 B OWEN Logic n ¢ nomowpto kabens
nogcoeanHnte npubop. [danee Ha npubop nogaetcsi nuTaHue (ecnyn Tpebyercd), U Npou3BoaATCA
HacTpowiku npnbopa 4 8 OWEN Logic.

3arpy3ka nporpamMmmbl B npuéop
Mocne HacTPoWikn COeaUHEHUS MOXHO 3arpy3untb nporpammy 3.7 B npnbop 13 OWEN Logic.
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OHnanH oTnaaka

3arpyxeHHyto nporpaMmy MOXHO MPOBEPUTL B PEXMME OHMalH oTnagku 3.8 ¢ peanbHbIMU 3HAYEHUAMU,
nocTynawoLmmm 13 npmodopa.

3.3 PaspaboTtka nporpamMmmbl

Pa3paboTky nporpammbl pekoMeHAyeTCs HavaTb C NnaHupoBaHudA. [naH gomkeH onucbiBaTb BCe
BO3MOXHbl€ COCTOsIHUSA npubopa Bo Bpemsi (DYHKLUMOHNPOBaHUS (B BUAE AuarpaMmbl PEXUMOB, Tabnuubl
COCTOSIHUI, 3NEKTPUYECKOM UK (PYHKLLIMOHANBHOM CXeMbl u/vunu ap.).

[Nocne Toro kak npogymMaHbl BCe 3aaadn, KOTopble AO0JKHbI BbINOMTHATLCA I'IpVI60pOM, cnegyet coCtaBUTb
nporpamMmmy Ha XoncTte npoekTa C NOMOLLbIO 3NTeMEeHTOB BnbnmoTekn KOMMNOHEHTOB 6.

PasmelieHMe KOMNOHEHTOB M CO34aHue CBA3en

KoMnoHeHTbl pa3mellaloTcs Ha cxeme nyTeM Bblbopa HYXXHOTO KOMMOHeHTa B naHenn BubnvoTteka
KOMMOHEHTOB 6 1 NepeMeLLeHns Ha XoncT MmeTogoMm «drag & drop».

¥ | | BUBNMOTEKE KOMNOHEHTOE
o- *
o=-7 3 l &

OYHKLLWA fx

a8 K

o

= HE

£ Mernouaowes MITH
2 & ADD

& SUB

£ MUL

i
1

: f){ DYHKLMA
i Qs ﬂJ DYHKUWOHANEHBIA Bnok

M Makpocol npoekTa

8 B 2

Bxogbl 1 Bbixogbl Npnbopa 1 KOMMNOHEHTOB CREAYeT COEAMHNUTL, NPOBEAS MeXAy HAMU NUHUK cBSA3KU. [ns
co3aHus CoeaUHUTENbHONM NUHUK CReayeT:

* HaxaTb JIKM Ha BbIXxog NepBOro KOMMoHeHTa. JINHNA NpUcoeanHUTCSa K HEMY U NOTSHETCA Berep 3a
KYPCOPOM MbILLN;

* [N co3gaHusa n3rnba NMHUKM CnegyeT HaxaTb Ha XONcTe AN OTMETKM TOYKM NOBOPOTA NIMHNK;

*  MPOTSHYTb JIMHMIO 4O BXO4A BTOPOro KOMMOHEHTA U HaXkaTb No HeMy. JInHMSA CBsI3M co3aaHa.

Ecnu Tunbl Bxoga v BbIxoAa KOMMOHEHTOB He COBMaAaloT, TO He NuHMA He cosgacTcs. [ogpobHee cwm.
pasgen Tunbl nepeMeHHbIX 5.1.

22



3 BbasoBble cBeaeHus

[ns BblgeneHus Ornoka uUnu KOMMOHEeHTa Ha cxeme cnegyeTr HaxaTtb No HeMy JIKM. YT1o6bl Bblgenutb
HECKOJTbKO 3/IEMEHTOB CXeMY, MOXXHO BOCMOJ1b30BATbCA «J1aCCO» — 3aKIMIOYNUTb HYXXHbl€ 3J1EMEHTbl BHYTPb
pacTdarmeatroLleroca scrie 3a KypCopom MblLL NMPAMOYTroJfibHUKa, yaep>XmBas JIKM.

TO FLOAT
. - | DIV t on blink_s f

o o S S e e e i i T I i i S S e e e S Do e e S i i T i e e e i SO i S o o e

HacTponka napameTpoB KOMMOHEHTOB
YUTtobbl OTpedakTupoBaTb NapamMeTpbl, CredyeT BblOENUTb HYXKHbIA KOMMOHEHT WM ONoK Ha cxeme wu
HaCTPOUTb 3Ha4YeHMs Ha naHenn CeoncTea 2.4.

CeoiicTea TP B x
3281 |
v  [lapameTtps

MacwTah spemeHiA

MIKH
OnuteneHocTe wmnyneca  EHE]
w  [lpouee

KorMmeHTapHiA

TP1

0,05m| T

dmrensHoc e MMnyneca
JanaeT ANMTENEHOCTE MOPMUPYEMOro
MMMy NECa.

CBowicTBa KOMMNOHEHTA UM Broka MOXHO OTKPbITb C NMOMOLL b KOHTEKCTHOIO MEHH0.

|t_un_b|ink s f D——-| TOBOOL

E Kenupoeate

BriBpaTe nepemeHHy .

[MoKa3aTe CoBIAKK r

o ¥oanuTe KomMNoHEHT

CeoncTEa

[na paspaboTku NporpamMbl UCTONb3YOTCSA criedytowme 6rokn M pyHKUMKM, Bbi3blBaeMble Ha NaHenmu
BCTaBKU:

brnok kommeHTapues 3.3.1 Pa3meLleHne TEKCTOBOrO KOMMEHTapUS Ha cXxeme

Bbnok nepemeHHon 3.3.2 PasmeLleHne 6noka nepemMeHHo 4515 3arnmMcy U YTeHnst
3HaYeHUN NporpamMmbl

brok koHcTaHTbl 3.3.3 Pa3meLleHne 6noka ¢ UKCUPOBaAHHBIM YUCIOBBIM 3HA4YEHUEM
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JInHum 3apepxkm 3.3.4 CosnaHue 3aepXKk1 Ha O4VH LIMKN Nnepefayn 3HavyeHus ¢ Bbixoaa
KOMMOHEHTa Ha BXo[

brnok ceteBon nepemeHHomn 3.3.5 Pa3meLeHne 6rniokoB obmeHa AaHHbIMKU C APYTUMWU YCTPOUCTBaMM,
NOAKIOYEHHBLIMW K NpUBOopy No ceTu

bnok yteHue/3anucn B b6 3.3.6 3anuncb/4TeHne 3Ha4YeHM oTAeNbHbIX NapameTpoB u3 ®b B
nepemMeHHyto n HaobopoT

Bnos npeobpasoBaHus 3.3.7 KoHBepTaums 3HadeHuI pasnmyHbiX TUMOB 4S8 nepegayn

[MepeHymepoBaTb KOMMOHEHThI lMepeHasHadyeHWe nopsaakoBbiX HOMepoB ®b cxeMbl

3.3.8

Mopsaok ncnonHeHna 3.3.9 M3meHeHne nopsiaka BblYUCIIEHMS] 3HAYEHUI BbIXO40B NpOorpamMmmbl

3.3.1 bnok kKommeHTapueB

Briok KOMMEHTapueB NO3BOJIAET OCTaBJIATb 3arnmMcn h KOMMEeHTapunn Ha CXeMe NnpoekKkTa.

UT06bl 4OBaBNTL TEKCTOBBI KOMMEHTAPUWI Ha CXEMY, CieQyeT HaxaTb Ha KHOMKY Ha NaHenu BCTaBKW.
3atem yaepxumBas JIKM HauepTuTb NpsiMOyronbHyto obnacte 6roka KOMMeEHTapMeB Ha TOM MEeCTe CXEMbI,
rae JOIMKeH pacnonaratbCsl KOMMEHTapumn.

BeeauTe KOMMEHTaDHA Beegure -
KOMMERTAPKWK

Pt

e

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

CEOMCTES TEKCTOBLIA Bnok

=N

W

BripaeHuBaHWe TekcTa B ueHtpe
WpwspT Arial, 5
LgeT TekcTa [R=0. G=0. B=0]
“  PoH
Hanwuwe hoHa Oa
LiseT Gopaopa [R=0, G=0, B=0]
UgeT poHa [R=2R5, G=255, B=255]
[pospayHocTs hoHa 0
Tekcr

Uto6bl LBeT ¢oHa Onoka KomMeHTapveB Obin BWAOEH, crnedyeT 3adaTb 3HAYeHUe napameTpy
Mpo3payHocTb choHa Gonee 20.

[nsa BBoaa TekcTa crniegyet ABaxabl Haxkatb JIKM Ha 6ok KOMMeHTap1eB 1 BBECTU HOBbIW TEKCT.

Beeaute Tex
KOMMEHTAPWIA '

- - Text
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3.3.2 Bnok nepeMeHHOM

Brnok nepemMeHHoN CryXuT Ans NCMONb30BaHNS NEPEMEHHOW Ha CXEME MpoeKTa.

Y106kl 4O6aBUTL BNOK NEPEMEHHON Ha CXEMY, CriefyeT HaXaTb Ha ero NUKTOrpaMmMy Ha NaHenu BCTaBKu:
vV

. - BXoOgHas nepemMmeHHas — A4 nepegadn 3Hav4eHuna B nporpamMmmy;
v

- = BbIXogHasA nepeMeHHasa — 4114 3anncn B Hee 3Ha4eHna U3 nporpamMmmebil.

3aTem HaxaTb Ha CXeme B TO MEeCTO, Kyda HYy>XHO NOMECTUTb Ornok.

[ > - F1

- F2

Bnok nepemeHHON Takke MOXHO f00aBUTb Ha CXeMy 13 naHenu lNepemeHHble 2.5.
[nsa NnpuBs3kn nepemMeHHON Kk 6NoKy NnepeMeHHON cnepyer:
1. Bbigenutb 6ok nepeMeHHoN.
2. B cBolicTBax broka nepeMeHHoM HaxaTb KHOMKY «...» B none NepemMeHHas unv gsa pasa Haxarb
Ha Griok NepeMeHHON Ha CXeMe.

CeolcTEa
=4
7=s1|
v [lapameTps
MNepemerHan < He BbifipaHa =

w [lpouee

KorraeHTapul

MNepemenran

3. B oTkpbiBLIEMCS OKHE Tabnuubl NnepeMeHHbIX 5 BbIGpaTb UM co3aaTh HOBYH MEPEMEHHYIO U
HaxaTb kHonky OK. BeibpaHHasa nepemeHHas OygeT npussidaHa K Groky.
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=D

F1

F2

-

CEONCTES var3 B8 x

=21 |

v [apameTpo
MNepemenHan [var3 ]
Twn nepemedHoid  C nnasatowel SanaToil
JHeproHesasucke Het
w [lpouee
KoraraeHTapuii

MNepemerran

Ecnu nocne npuBsisku 6ok nepemMeHHON BbIOENSETCA KpacHbIM LBETOM, 3HAYUT, MPUCYTCTBYET owmbKa.
CoobueHmne 06 owmnbke oTobpaXkaeTcsi B CTPOKE COCTOSIHUS.

=

[ns 6noka BbIXOQHOW NepeMeHHON AOCTYNMHa HacTporka 3anucb B KOHLUE LMKNA, KOTopasi CryXuT Ans
3anuncu 3HadeH1s B NEPEMEHHYIO NMOCIe BCEX onepaumi YTeHus B padodem umkne 3.1.

%  PacumpeHHEE HacTpoio
| 3anncs & korue wwna [0

Oa

CeolicTea Varl B8 x
=
=0
v [lapameTp
[NepemenHan Varl [0]
IHSYEHME MO YMONHEHIID 0
Twn nepemeHHoA Bynesckoe
v [lpouee
KorreHTapiii

Januch B KoHUE LKna

[apaHTUpYET 3aNKck B NEPEMEHHYHY NOCNE BOEX ONEpELIMA UTEHIAA.

3.3.3 Bnok KOHCTaHTbI

[ns BkNioYeHMs B MporpaMmy XecTko 3aJaHHOro YMCIOBOrO 3HaAYe€HUst UCMOoNb3yeTcs OnoK KOHCTaHThI.

C

[insi pa3melLeHns Brioka KOHCTaHTbl Ha CXeMe criefyeT HaxaTb Ha kHonky M Ha nanenu BcTaBku, 3aTem
— B MECTO Ha cxeMme, rae OoMmKeH BblTb pacrnonoXeH Grok.
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~B ~| ~F
X X

Ha naHenu cBoWcTB BbIGpaHHOrO Brioka ykasbiBaeTcsl TUM AaHHbIX A5 KOHCTAHThl MU BBOOUTCS 3HAYeHWeE.
3HaueHune byaeT oTobpaxkeHo B Brioke Ha cxeme.

CeoicTea 15 B x
=A

7l |

 [lapameTpws

3Ha4YeHWe KoHoTaHTel 15
TN KOHCTaH T Llenowmcnenqoe

15 -5 w [lpouee

KorreHTapuia

3HaueHWe KOHCTaH T

3HayeHne KOHCTaHTbl MOXHO OTpPedaKTMpPOBaTh OBOMHbLIM Ha)KaTMeM Ha Orok KOHCTaHTbl UMK BbIGOPOM
MN3MeHUTb 3HaYeHue B KOHTEKCTHOM MeHto broka.

e e Kk
E Konvpoeate
W3meHuTE 3HaYEHME
¥ ¥nanuTk KCMNCHEeHT
f Cosaate makpoc

CEOWCTES

,D,OI'IyCTI/IMbIe 3Ha4YeHnda ana TMNoOB KOHCTAHTbI:

Bynesckoe or0po1
LlenouncnenHoe |ot 0 go 4294967295

C nnaBawowen |ot-3,402823E+38 oo 3,402823E+38
3ansaToun

3Ha4yeHne KOHCTaHTbI He nogesepraeTcda USMEHEeHUAM Ha BCeM NPOTAXEeHUU paGOTbI nporpamMmmbl.

3.3.4 JluHuna 3apepxku

JInHuna 3aAepPXKU ncnonb3yetca Ana co3gaHnda 3agepXkm Ha oauH LUK nepenadvu 3HadeHua C Bbixoda
KOMMOHEHTa Ha BXOA.

[ns cosgaHmsa nuHUK 3a4epPXKN cnenyet HaXaTb Ha KHOMKY B Ha naHenm BCTaBKMN U NMOCTPOUTb JIMHUIO
MeXxay BbIXOOAOM U BXOAOM KOMMOHEHTAa. Byp,eT npoeefeHa KpacHaa NyHKTUpHaaA NMMHUA.
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~B =l ~F
X X

Mpumep

Ha Bxog 11 6noka apudmMeTnyeckoro croXeHus (LenovYMCrneHHbIN TUN) NOAAeTCs KOHCTaHTa, 3HavYeHne
KoTopow paBHo 1. Ha Bxog 12 no nMHuu 3agepkku nogaetcs 3HavyeHue ¢ Bbixoda broka Q, koTopoe 6bIno
BbIUMCIIEHO B NpeablayLLeM LK.

I1

(]

M = ==

3Ha4vyeHus Ha BXoAax 1 Bbixogax broka:

Ne umkna 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 ceTeBOoM NepemMeHHOM
Brnoku ceTeBbIx NepeMeHHbIX criyxart Ans nepegadv U noryvyeHus 3HavyeHuin no uHTepdencam Cessn U
NCMNONb30BaHUA UX B NporpaMmme.

[nsa nobaeneHns Ha cxemy Brioka ceTeBon NepemMeHHON cneayeTt HaxaTb Ha KHOMKY:
N
« “J - nepepaya 3HauyeHVst U3 NPOrpaMmbl MO CETY;
N

« [+ — nonyyenue sHaueHMs B nporpamMmy o ceTy.

NMpuBaA3ka nepeMeHHON K 610Ky ceTeBOW NnepeMeHHON
[ns npuBsskn nepemeHHoM K 6r1oKy ceTeBol NepeMeHHOW Cneayer:
1. Bbibpatb Ha cxeme Brok ceTeBon NepemMeHHON.

2. HaxaTb Ha KHOMKY «...» B norne MNepemeHHas B cBoVicTBax Grioka ceTeBON NepeMeHHO Unm ea
pa3sa HaxxaTb Ha GOK CETEBOI NEPEMEHHON Ha CXEME.
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CBONCTES
LAY
+ [lapameTpws
<He Bbibpata > |

JHayeHwe no ymonuadmo O
+ [lpouee

KorreHTapui

MNepemenran

3. B oTkpbiBwelica Tabnvue nepemMeHHbIx 5 BbiIbpaTb UM co3gaTb HOBYIO NepeMEHHYI0 Ansg
NPUBSA3KK N HaxaTb KHonky OK.

CeoicTea Varl LB x
= B
~ [lapameTps
MNepemenHan Varl [512]
ZHAYSHME MO YMONHSHWKD 0
Pexmm pabioTs! exona Llenowmcnenqoe

+ [lpouee
X—‘ War1 KomMmeHTapHi

4. TlpucoeanHnTb Bbixoa/Bxon Gnoka ceTeBon NepeMeHHON K HeOOXOOUMOMY KOMIMOHEHTY.

3_(—.‘ EQ F1

-

—~ F2

BblweonncaHHbin anropntm paboTbl C NEpEMEHHbIMU UHTEPdENCOB CBA3M YA0OEH, ecrnv Mnomnb3oBaTtesb
HaunHaeT paboTy C NPOEKTOM C HacTpownku npubopa. Ecnn cnucok napametrpos MacTtepa cetn Modbus
yXXe M3BecTeH, paboTy ygobHee HauvHaTb C onpefderneHusi nepemMeHHbIX B Tabnuue nepeMeHHbIX 5.
MonpobGHee cm. pasgen Pabota no npotokony Modbus 4.3.1.

NMPUMEYAHUE
|I| Henb3s npuBasatb nepeMeHHyto Kk 6oKy, ecnu B HacTporikax npubopa 4 HET NHTEPHENCOB CBA3M.
3.3.6 bnok uyreHus/3anucu B Pb

Bnok uteHus/3anucn B ®b ncnonb3yeTca Ana 3agadn Mnv YteHus 3HaveHus napametpa b B npouecce
BbIMOSNTHEHWSI NPOrpaMMbl.
Ha cxemy moryT 6bITb JOOaBNeHbI Groku:

w

« (] — 3anucu sHayeHus B O6;
R

« [J% — yTenus aHaueHus n3 Ob.
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Mpumep

B 3aBucumocTn oT 3HadeHus Ha Bxoge |11 B dpyHkumoHanbHom 6rnoke BLINK1 3HaveHvne napametpa
AnNuTenbHOCTL BKJ1. COCTOAHMA OyaeT nmeTb 3HavyeHue 2 unum 10.

11
" T 8 P
)

BLINKA

12 [ Q
0c| Th

Oc| Tl

[ns HacTponku 6rnoka 3anucu 3HadveHus B ®b cnegyer Ha naHenu cBOWCTB Groka Bbibpate B 1 ums
nepemMeHHON, B KOTOPYHO OyAeT 3anncbiBaTbCH 3HAYEHNE.

MNaHens BcTaBKM
v VvV C W R —~B —l ~F
All-a - J0 200+ X X X

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

PyHKLMOHENEHBI Gnok BLINKT

Mma nepemerHoii lnuTenEHOCTE OTKA. COCTO FIHHFI.

v [lpouee [nuTensHocTE OTKN. COCTORHWMA
KorameHTapuli OnuTensHOCTE BKN. COCTOAHKMA

3.3.7 Bnok npeobpasoBaHus

JInHna ceaau mMexay KOMMOHEHTaMW nporpamMmmbl MOXET OblTb CO34aHa TONMbKO ANA BXO4a M Bbixoda
OOHOro n TOro Xe Tuna: 6yﬂeBCKOI'O, LeNOYNCIIEHHOIO UM C NnaBaroLlen ToYKon. [nga cosgaHnsa nnHUn
CBA3N MeXay BXOAO0M U1 BbIXOOOM pa3HbIX TUMOB crieayeT UCnorb3oBaTb Onokun npeo6pasoBaHV|$|.

YUTtob6bl [o6aBuTbL GNOK Npeobpas3oBaHUs Ha CXeMmy, criegyeT BblOpaTb HYXHbIA TuM OGrioka Ha naHenwu
BCTaBKW M 3aTEM HaxaTb B TO MECTO CXEMbI, A€ OH JOIMKeH ObITb PacrnonoXeH.

MNaHens BcTaBRM

N N

- C W R —EB —l ~F
"GD"I:I" ao 00O X X

'

Al (Tom0t

Tunbl 6riokoB NpeobpasoBaHms:
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?| MpeobpasosaTens B 6yneBckoe KoHBepTauusi 3HauyeHusi curHana B Gynesckoe 3HavyeHue.
3HavYeHue Ecnu 3HayeHune Ha Bxoge 6noka 6onblue 0 (False), To
Ha Bbixoae 6noka oyget 1 (True).
' | MpeobpasoBaTenb B LeNo4YnCreHHoe KoHBepTauus 3HayeHus curHana B LienoyYncneHHoe
3Ha4YeHue 3HayeHue. Ecnu Ha Bxoge broka GyneBckoe 3HaveHne 0

(False), To Ha Bbixoge Oyaet 0, ecnv Ha Bxoge 1 (True),
TO Ha BbIxoe 6yaet 1. Ecnun Ha Bxoae 6rnoka 3HayeHne
yucna ¢ nnasatoLLEen 3ansTol, To Ha BbIXOAe OHO
OKPYINSAETCA C HEOOCTATKOM.

%" | MpeobpasoBaTenb B YACHO C KoHBepTauusi 3Ha4eHnNsi curHana B YMCIo C NnaBatoLen
nnaBaroLlen 3anaTon Toukon. [insa npeobpasoBaHms LLENOYNCIIEHHOIO B YUCIO
C nnaearowen Tovkon nobaenserca agpobHast yacTb (int
=5 — float = 5,0000). Ecnu Ha Bxoae brnoka bynesckoe
3Ha4veHue 0 (False), To Ha Bbixoge Oyaet 0,0000, ecnu
Ha Bxofe 6bnoka 1 (True), To Ha Bbixoae 6yaet 1,0000.

3.3.8 NepeHymepoBaTb KOMMNOHEHTbI

12
Ons nepeHasHa4vyeHna nopAaakoBbiX HOMEpPOB KOMIMOHEHTOB Ha CXeMe clefyeT HaXaTb KHOMKY Eh Ha
naHenn MHCTPYMEHTOB WU Bbl6paTb B rMaBHOM MEHIO CepBMC - I'IepeHymepOBaTb KOMMOHEHTDbI.
OOHOTUMHBLIE KOMIMOHEHTbI HYMEPYIOTCA NO NOpAAKY CBEPXY BHMU3 U ClieBa HanpaBo.

SR3 | [ sre SR1 ? [ sro

— 5 Q= s — — 5 Q= S
—~ R R — R R

Q Q
| SR1 — | SR3
RTRIG2 :l s Ql- RTRIG1 :' s Q
»—{I Ql— R | ] »-{l Q- R

RTRIG1 RTRIG2
I Q : : | Q

3.3.9 MNopsapok ucnonHeHns

3Ha4yeHuns BCeX BbIXOAOB 1 0OpaTHbIX CBA3EN B NporpaMmmMe BblMMCNATCA B onpeaeneHHom nopsake. [Ans
Q

M3MEHeHUs MopSAKa BbIYUCIIEHNA CrieayeT HaxaTb Ha KHomnky H— Ha naHenu oTnagaki 1 B BbiNagaollem

MeHI0 BbibpaTh O6paTHbIe cBA3U nnn Beixoabl.

OWEN Logic nepenger B pexxvMM HacTPOMKM Mopsiaka MCMONMHEHUs — Ha Bbixodax M OOpaTHbIX CBA3SAX
oTobpasaTcsa NopsaKoBble HOMepa o4Yepeam UCNOMNHEHMS.

[Ons naMeHeHMss ovepedHOCTM UCMONHeHUs cnenyeT aBaxabl Haxatb JIKM Ha HyXHbIM BbIXog wnu
06paTHyt0 CBA3b U BBECTW YACIIO, KAKOW MO CYETY OOIMKHA BbINOMHATLCS JaHHAs onepaums.
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—

—C

E ﬁl

IR el
R
EREHEREl

Mocne YCTaHOBKU Heobxoanmom o4yepegHOCTn crneanyetr OTKIIOUUTb  PEeXUM HaCTpOIZKM nopdaaka
Q

NCMOMHEHUS NOBTOPHBLIM HaXxaTnem Ha kHonky .

3.4 MNporpammupoBaHue gucnnes npubopa

Ecnun I'IpI/I60p OCHalleH pgucnneem, TO MOXHO 3anporpaMmmumpoBaTb BbIBOO Ha Hero I/IHC*)OpMaLI,I/IM
nporpamMmmbl No onpeneneHHoMy anroputMy — T. €. €CTb CO3aTb 3KpPaH. Ha 9KpaHe MOXeT OT06pa)KaTbCF|
TEKCT U 3Ha4YeHUdA nepeMeHHbIX nporpamMmmesbl.

Ona nporpamMmupoBaHusi 3KpaHa ucronbayetcs MeHemkep akpaHoB 2.8. YToGbl OTKpbITb MeHemkep
9KpaHOB, CrefyeT HaXkaTb Ha 3arofioBOK BKI1aAKM B NEBOM YacTu paboyeri obrnactu.

Cxema™

ﬁ @‘ :1:1: @‘ 1400 -

Mo ymonuaHuio B MeHekepe akpaHOB OTODpaXkaeTcs OaUH 3KpaH.

| aoHedye dakyYaHa | |
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MeHea#ep 3KpaHOE B X

— 6!6 [pynnb {:D
— 5% [pynna 1

] 3kpan 1

v [lapameTpsd
IZER = |

Onucanve

Hran

PucyHok 3.1

[Hob6GaBneHue 3kpaHoOB

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

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

MeHeaxep sxpaHos | X

PucyHok 3.2

Onsa yoaneHuns akpaHa cnegyeT KnukHyTb MNMKM no Hy)XXHOMY 9KpaHy M B KOHTEKCTHOM MeEHI0 BblOpaTb
Ypanutb.

33



3 BasoBble cBeaeHus

MeHea#ep SKPEHOB

— 6% [pynine @

— ;& pynna 1
[ Sxpan 1
|B)  Penaktuposats skpan
£ Yaanute

[ns cMeHbl No3uumy aKkpaHa, ero crnegyeT nepeTaHyTb, yaepxusas knasuwy Shift, Ha HoBoe mecTo.

MEHEAHED SKDAHOE

— é!& [ pynnb G:}
— 6% Mpynna 1
OB 1

[ 3kpasx 2‘

] 3xpak 3 DBrpak 1

PucyHok 3.3
Mpu nepeHoce HoBoe nonoxeHue byaeT oTobpaxaTbCs B BuAe ropusoHTanbHOro Mapkepa.

CBouncTBa 3KpaHa

[ns oTobOpaxeHns1 CBOWMCTB 3KpaHa Ha MaHenu CBOWCTB CrefyeT ABaXObl HaXaTb Ha HYXHbIA 3KpaH B
MeHeXepe 3KpaHOB.

CsowicTBa aKkpaHa:

*  WUmA — ansa otobpakeHns B MEHeO)Kepe 3KpaHOB U B 3arofioBKe pefakropa 3KpaHoB;
« OnucaHue — TEKCTOBOE ONUCaHNe aKpaHa.

Cxema® | Ixpan "3xpan 1" ¥ | CeoiicTBa JkpaH 1 L= ox
O, 57 @, 100% - =521 |
v  [MapameTp
Wran Sxpan 1
% Onucatme

T e kK c T

MNMepexopn K aKkpaHy
Ecnu B npoekTte y4acTBylOT ABa unu Gonee 9KpaHOB, TO HEOOXOAUMO HACTPOUTb Nepexodbl (ycrnoBus
nepeKnioyYeHns) Mexay HUMN.

[nsa cosgaHna nepexoda crieqyer:

1. Haxatb [MKM no anemeHTy Npynna 1 B fepeBe MeHekepa 3KpaHoB 1 BbibpaTe PegakTupoBartb
rpynny B KOHTEKCTHOM MeHI0. OTKpoeTCs BKagka pegakropa rpynnbl 9KpaHoB.

BbiGpaTh CTapTOBbLIN 3KpaH B pedakTope rpynbl 3KpaHoB.

B cBoiicTBax akpaHa Haxartb «...» B napameTpe Mepexon k akpaHy. OTKPOETCA MEHIO CO3AaHNs
nepexopa.

4. B Bbinagatolem meHio CNMUCOK 3KPaHOB BbIGpaTh APYro 3kpaH Ans nepexoga K Hemy.
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Co3gaHve nepexoaa

Brifop akpaHa

o Cnucok SKpaBHOB | < oTCyTCTBYET >

< OTCYTCTBYET =
SrpaH_BLIMK

Yenoswe nepexopa — SxpaH_TON

QY ecTENATL NEPEXDL B CNYYaAx:

@ Menepauwnw cofuimwid o npuBopa

WzmererA sHaveHun NEpEMEH HOH

BezycnoBHeI Nepexog

oK

-

B none Ycnosue nepexopaa BbibpaTth NyHKT NeHepauua cobbiTU oT npubopa 1 B
BbIMagatoLLEM MEHIO YKa3aTb KHOMKY Npubopa Ans BbIMOMHEHWSI Nepexoaa vnn Bblbpatb MNyHKT
M3mMeHeHMsA 3HaYeHNA NepeMeHHOM 151 yKa3aHus nepeMeHHon BGyneBckoro Tuna, B criyvae
N3MEHeHNs1 3Ha4YeHNs1 KOTOpoW ByaeT BbIMNOMHEH nepexoa.

oK

Cospanne nepexca BesycnoBHbiif nepexon = X
Haxame "Beepx”
BriBop skpaHa . .
Omyckanwe "Beepx
@ CnucoKk 3KPEHOB | < oTCYyTCTBYET >
Ynepxarwe "Beepx”
Haxame "Brans"
Crmyckarie "Brss"
Yenoewe nepexopga YnepxaHue "Brns”
OcywecTBNATE NEpEX0 B CNYYERK: Haxamie "Beog” -
@ [eHepaum cofbiTuil oT npubopa BesycnoBHBIA Nepexon, -
MamMeHeHHA 2HAYEHUA NEPEMEHHOMR
OK
Co3gaHue nepexoaa x
Brifiop akpaHa
o Cnucok SKpaHOB | < oTcyTCTBYET > -
Yenoewe nepexoga
OcywecTENATE NEpEX0 B CIYYEAK:
lenepawm cobSuituid or npuBopa
0 Mzmetetnn sHaYSHIA NEPEMEHHON [=d]

NMPUMEYAHUE

[i]

Be3ycrnoBHbIN nepexon CIyXuUT A4S HACTPOMKM Nepexoaa, eCrv HU OQHO 13 COOLITUIA UK

N3MEHEHUIN 3HAYEHNSI NEPEMEHHOI HE NPOUCXOOUT, Hanpumep, Ans Nepexoaa Ha aKkpaH

aBapun.
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6. [Mocne cosgaHusa nepexoq OyaeT oTobpaxeH Ha cxeMe B pefaKkTope rpynnbl 3KpaHoB U B
CBOWCTBAx 3kpaHa.

Cxewa® | Tpynna skpanos "Tpynna 1" 4 b X ||CeolicTBa SKpaH CcTapToOBLIA o /| ox
O, 57 @, 100 - | 2=|%l |
v [Mapametpo
XN :<ra+ crapTostii
Crvcanwe
 [lepexogs! < Konnexipia nepexogos >
O Mepexon K 3KpaHy < OTCYTCTBYET =

| Mepexon k skpaHy JkpaH_BLINK

o= Sxpan_BLINK l.___-l Mepexonk zkpaty  Jkpa_TON

o o

Jkpan cTapToELIA o=

i

Hran

e

3rpan_TON

Mepexon OT 3KpaHa K 3KpaHy MOXET NPONCXOANTb MO Pas3fMYHbIM COOLITUSIM, 4TSt 3TOrO MOXHO HACTPOUTb
HecKomnbKko (Konnekumio) nepexonos. MNepexoab! 406aBNAITCS aHanorM4yHo ONMCaHWIo BbiLLE.

NS pefakTMpoBaHWA UK yOoaneHus nepexoda criegyert BbiOpaTh ero B CBOWCTBaX aKpaHa U HacTpoUTb
cooTBeTcTBYlOLMEe napameTpsl. MNepexoa GyaeT yaaneH, ecnu B nore CAMCOK 3KpaHOB MEHI0 co3aaHus
nepexoaa 6yaeT CTOAThb 3HaYeHNe < OTCYTCTBYeT >.

CEOMCTES 3KpaH 1 B x

=N
T
MNapameTp
HMran Jxpan 1

Dnncanne
 [lepexonbl < Konnexuma nepexoaos >

NG == gl = OTCYTCTEYET =

MNepexon K aKpaHy Jkpad 2

lNepexon Kk sKpany

Pepaktop 3kpaHoB
[ns HacTporikn BbIBOAa MHOPMaUMN Ha 3KpaH crnedyeT OTKPbITb pefakTop akpaHa ABOWHBIM HaXaTnem

Mo 3KpaHy B MEHEeMKepe SKPaHOB UMW HaXaTUeM Ha KHOMKY E PepaktupoBaTtb 3KpaH 13 KOHTEKCTHOIO
MEeHI0 aKpaHa.

Cxema™ | Jxpan "Ixpan 1" 4 b X || CeoficTea 3xpan 1 nL | ox
Q, 50 ®, 100% ~ =i
v [NapameTps
[T 3<pa- 1

Orucanne

Hran
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SKpaH MOXET coAepXaTb HECKOJIbKO CTPOK, nepexo K KOTOPbIM OCYLUEeCTBIAETCA C MOMOLLUbHO KHOMOK

npubopa. Ana gobaeneHns wnu yaaneHus CTPOK Criedyer HaxaTb Ha KHOMKY 3% KoHTekcTHOe MeHIo
CTPOKM U BbIBpaTb Heo6xoauMyHo KOMaHAay.

=

B cTpokax pacnonaraloTcs anemMeHTbl ynpaBneHnsi, KOTopble nepeTackMBaloTcs M3 naHenu bubnuorteka
KOMMOHeHTOB mMeToaoM drag & drop. OnucaHusa 6rnokoB npuBefeHbl B pasaene OrneMeHTbl yrpaBneHns
6.4.

[i]

KonupoBaHue akpaHoB

B meHemxepe 3KpaHOB MOXHO KOMMPOBAaTb 3KpaHbl ONs BCTaBKM B TEKYLLMIA UM OpYrov NpoekT. [ns
KOMMPOBaHMS BbIAENEHHbIX 3KPaAHOB crnedyeT BbiOpaTb komangy KonupoBaTb B KOHTEKCTHOM MEHHO
3KpaHa unu rpynnbl 3KpaHoB, NGO HaxaTb codyeTaHme knasuw Ctrl + C. Heckonbko 3KpaHOB MOXHO
BblAENUTb C NOMOLLIbIO 3axkaTon knasuiun Ctrl nnu Shift.

— 5’3 [pynnb @
— 6% [pynna 1

paH

NMPUMEYAHUE
Habop cumBonoB peanu3oBaH B pamkax koguposku Windows-1251.

[7] Peaaktuposate skpaH

E Kenupoeate

m ¥oaniTe

[lna BCTaBKM CKOMMPOBAHHbIX 3KPAHOB crneayeT BblOpaTb B KOHTEKCTHOM MEHK 3KpaHa wunu rpynnbl
3KpaHoB koMaHAy BeTaButb, nnbo HaxaTtb coyeTtaHue knasuwl Ctrl + V.

BmecTe ¢ akpaHOM KONUPYHOTCS BCE pasMeLLiEHHbIE Ha 3KpaHe SNeMEHThI yNpaBreHns 1 CBOMCTBA 3KpaHa.
MNprBsisaHHble K 3KpaHy MepeMeHHble KOMUPYITCA B ApPYron NpOekT cornacHo pasgeny KonuposaHue
nepemMeHHbIx 5.4.

Ecrin Mexay BblAeNeHHbIMU 3KpaHaMu €CTb nepexodbl, TO OHU KOMNMUPYKTCA BMEeCTEe C 3KpaHaMWu. Ecrin Yy
3KpaHa ecTb Nepexop 3a Npeaensl BblgeNeHHoW 0b6nacTu, To Takow Nepexos yaanseTcs.
3.5 Pexxum cumynartopa

KoppekTHOCTb paboTbl CO34aHHOM NporpamMmbl MPOBEPSIETCS C MOMOLLBIO PEXMMa CUMYNISITOpa, B KOTOPOM
MOAENUPYETCS M3MEHEHWEe COCTOSIHWA BbIXOOOB B 3aBMCUMOCTM OT W3MEHEHWUsl COCTOSIHWIA BXOAOB.
Cumynaums no3sonseT NpoaHanMaMpoBaTb COCTOSIHAE CUrHANoB BHYTPY NPOrpaMmbl.

[nsa nepexoga B peXxvM CUMYNSAUUM cnegyeT HaXaTb KHOMKY > Ha NaHernu UHCTPYMEHTOB 1nu BbIOpaTb
B rmaBHOM MeHo CepBuc — Pexxum cumynsatopa. OTKpoeTcs naHenb CUMynsALnn.
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MaHenb cumynauum

| N B | Nepwon. mc: 100 w | Bpema umkna: | 100 * Mz v |=c||

.l- Myck 3anyck cumyrnsuum B pearibHOM BpeMEHU

L Lar Ha oguH UuKn MowaroBasa cumynaums, BeINONHSAET 1 LMKN nporpamMmmbl

I Mavaa May3a cumynsuumn, NOBTOPHOE HaXkaTne NpogorkaeTt

Yy CUMYTALNIO

N OcTaHoBKa OcTaHoBKa cumMynsauuv, NepeBoanNT PEXMM CUMYISLNA B
cumynsTopa nepBoHavyarnbHOe COCTOSIHNE
Mepwuopa, mc Mone BBOAa Ans 3agaHus nepuoga obHoBneHnsa nHdopmauum

Ha CXemMe B MUnnmcekyHgax

Mons BBOAA ANSA 3a4aHWs BPEMEHU LMK BbINOMHEHNS
Bpems uukna nporpaMmbl B peXXMMe cumynsitopa u Bbibopa eguHuL,
N3MepeHnsi BpeMeHu LuKna

n= OKHO NpocMoTpa OTKPbITL/3aKPbITh OKHO AMs NPOCMOTPa 3HAYEHUI NEPEMEHHbIX
oo Ha KaXXgoM Luare BbINOMHEHWUsI NPOrpaMmbl

BHUMAHME

Vi ” \ |Bpems uukna B pexviMe CUMynauMn He TO e caMoe, YTO BpeMs Lykna 7.2, paccumTbiBaeMoe
HenocpeacTBeHHO B Npubope. Bpema unkna moxeT 6bITb BbIGPaHO NPOU3BOIbLHO 1 Tpebyetcs Ang
cumMmynsiummn pabotbl BpeMeHHbIXx @B — TON 6.2.2.2, TOF 6.2.2.3, BLINK 6.2.3.1. Bce ycTaBku
BpeMeHHbIX OB ByayT oTpaboTaHbl B MPOMEXYTOYHbIX LLarax CuMmynaropa.

CumynupoBaHue paboTbl 6510KkOB YacoB

Ona npnbopoB ¢ dyHKUMEN YACOB peanbHOro BPEMEHU OTKpPbIBAETCA OOMNOMHUTENbHas naHenb, C
MOMOLLIbIO KOTOPOW MOXHO cumynupoBaTtb nosegeHne b CLOCK 6.2.2.4 n CLOCK WEEK 6.2.2.5 Bo
BPEeMEHW.

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

nOCJ'IeAOBaTeﬂbHOCTb n npasuna pa6OTbI B peXunme cumynsaummn
Mopsiaok cUMyNSALMM NPOrpaMMbl;

1. 3anyck cumynatopa B OGHOM U3 PEXMMOB: peanbHOro BpemeHm ( > ) Unu B NoLLaroBom ( = ).

2. 3apaHue 3Ha4YeHWU BXOOHbIX CUrHaMoB Ha Brokax nporpamMmmbl:
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> —
0

AND ~ Q6

' 1
= >
1 r
M Pzszenvme [ Ofvemmwrs

CKHO NpoCMOTRa 1 B8 x
Mran FHaueHue Twn nepemMeHHoA
a2 1 Bynesckoe

3. Tlogbop 3HayeHun napameTpos NMepuon, mc 1 Bpems umkna ang ygobcrea cumynsuum.
4. BbIxoa 13 pexuma CMMynsauumn Ans KOPPeKTUPOBKU NPporpamMmbl.

Pexxum cnmMmynaumm pa60TaeT no cnenyvwnm npasunam:

* nporpamma (Bkrnagka Cxema) U MakpocCbl MOAENUPYOTCS MO OTAENbHOCTY;

+ paboTa 6nokoB, He MMELLMX CBA3W HWU C OO4HWUM U3 BbIXOA0B Npubopa nnm BeIXOAHbLIM Gr1I0OKOM
CeTeBoW NepeMeHHON, He CUMYTMpPYeTCs;

* cumynsuus He GydeT paboTaTb AN SHEPro3aBUCUMbIX M HEKOPPEKTHO NPUBSA3aHHbIX NEPEMEHHbIX.

OkHO npocMmoTpa

OKHO MPOCMOTPa MOXHO OTKPbITb MM CKPbITh HaXaTUeM KHOMKM [l:lb Ha naHenu cumynsaumn. OKHO
npefHasHa4yeHo [AnA MNpoCMOTPa 3HAYeHWU MepeMeHHbIX WM BXOOOB/BbIXOOOB Ha KaxdoMm Luare
BbIMOMHEHMS NPOrpamMmbl.

[o 3anycka cumMynsumMu oKHO nycToe.

OKHO NpocMOTPa

WMran IHauEHWE TN nepemMeHHoi

Ons noGaeneHns nepeMeHHol Ana oTobpaXeHWsl crneayeT HaxaTb B MycToe rnone B kornoHke UMs, 3atem
Ha KHOTKY «...».

Mran

OTKpoeTCFI Tabnuua nepemMeHHbIX. B Hen MOryTt ObITb Bbl6paHbI nepemMeHHble NpPpoekKTa, BXOAbl N BbIXOAbl.
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BriBepuTe nepemennyo >
Mowmck o
B
3HaueHWe no WenonezosaHue =
Hre nepemeqHon Tin nepemMeHHoi 3HEPrOHESEBMCHMOCTE e T P KommeHTapi P
sd1 bynesckoe - L] 0 Her E
varl Bynescroe - O Her -
=
HE BBIODEHS > Byneecroe - ] Het ﬁ
3
:
@
0
@
S
&
g
]
i
B
=
@
@
oK
BbibpaHHble nepemeHHble 406aBATCA B OKHO NPOCMOTpa.
OKHO NpoCMOTRS
Hran 3HaveHwe TN nepemMeHHoA

Takke nepemMeHHyr MOXHO A00aBUTb B OKHO npocMoTpa HaxatveM NMKM Ha nepemeHHyt Ha cxeme U
BbIOOPOM KHOMKM [lo6aBUTb B OKHO MPOCMOTPA B KOHTEKCTHOM MEHHO.

1 * 3 TO BOOL : 1
1,3 e TO BOOL .

-
|

a JoBaeuTe B OKHC NpoCMoTpa

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

Ons nepemMeHHbIX Takke MOXHO YyKasblBaTb 3Ha4YeHUA Ha CXeme. [lBonHOe HaxaTtme Ha nepemMeHHyr
Bbl3blIBa€T OKHO C noJjiem BBOAa HOBOIo 3Ha4Y€HUA.

ot M (R

3meHEHE 3HAYEHWA ol

HoBoe sHadeHwWe: 1]
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3 BbasoBble cBeaeHus

B pexunme cnmyndatTopa MOXHO U3MEHATb 3Ha4YeHuA BXOoO40B rlpM6opa, HaxxMumasa Ha Hux. Mo HaxaTuto
ONCKPETHbIEe BXOAbl MEHAIOT LBET U 6yJ'IeBCKOG 3Ha4vyeHune, Ona aHanoroBbliX BXOOOB 3Ha4YeHWEe 3adaeTcd
aHanorn4yHo nepemMeHHbIM B OKHE C rnosfemM Beoaa.

3
15 °
A1 B

3.6 HacTpounka nopTta 1 nogknioveHue npubopa

YTtob6bl OTKpbITb OKHO HacTponku nopta, cnegyet BblbpaTe B rmaBHoM MeHio Mpubop — HacTtpoiku

nopta unu HaxaTtb Ha nHagmkatop COM B cTpoke cocTosHus 2.7.

B okHe HacTtpowka nopta Bbibupaetrca Homep ucnonbdyemoro COM-nopta n agpec nogknioyaemoro

r|p|/|6opa, OCTallbHble HaCTpOVIKM (*)VIKCVIpOBaHHbIe N BbIBOOATCA ANA CNpaBKU.

Twn coemHerMa

MopT

CropocTe obmeqa
[rHa cnoBa gaHHLLX
KoHTpone yeTHocTH
Komuuectso cton-BuT
Appec npubopa

Mopt

Hactpolika nogenodedna npubopa

+  [NapameTps NnoaxkmoveHna

COM3

orrn

Croytoteyer
1
16

BriGEpMTE NOPT ANA CEBASK C NpUBopomM.

CTrMena

>

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

1. YcraHoBuTb gpariBep USB c komnakT-gMcka U3 KoMnnekra noctaekm npubopa, nnbo ckayatb Ha
cante www.owen.ru.

2. MopgkmtounTb Npubop k MK 1 BkMtounte NUTaHue (ecriv Tpebyetcs). B 3aBucumMocTy ot mogenu
npubopa ons coeauHEHNs1 UCNOMb3yeTca KOMMNNEKT Ansa nporpammuposanms MNMP-KM20 vnu
kabenb N8 nporpaMmMupoBaHmKs U3 KOMMNEKTa nocTaBkm npubopa. Homep amynupyemoro COM-

nopTta MOXHo y3HaTb B [lucnetyepe yctponcte OC Windows.
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i=8 [mcneTuep ycTpoiicTs — O *
Daiin  fJeficteme Buwg Cnpaeka
| E | e

EH Komnerotep A
g Kontponnepe IDE ATA/ATAP
i Kontponnepe USE

<7 KoHTponnepel 3anoMuHaWNy yCTpoiicTs
=1 Monutope
ﬂ MeILW 1 MHBIE YKaIBIBAHLLME YCTRORCTES
= Cuepean nevatn
KL MepeHocHele yoTpoiicTEa
v T TMoptel (COM U LPT) e
5" Owen PR200 (COM3)
" Mopt npustepa (LPT1)
"? MocnegoeatensHeli nopT (COMI)
[ MporpamuHele ycTpoicTea
[ Npoueccope:
() Cereerie aganepe w

Creofictea: Owen PR200 >

O6wwe  Mapametpeinopra  Opaieep Ceemstvma  CoBkms

Owen PR200 (COM3)

S

Tun yetpoiictea:  MopTe (COM K LPT)
WsroToBmTens: Proizvodstwennoe obedinenie OWEM LLC

Pasmewetie: Port_#0001. Hub_#0003

CocToAHWe yoTpocTES

WeTpoicTeo paBoTasT HopManLHO.

Omveria

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

42



3 BbasoBble cBeaeHus

3.7 3anucb nporpamMmbl B npubop

3anucb nporpamMmmbl B Npubop

BHUMAHUE
yi ” \ | Ecnu B nogkntodeHHOM npubope yxxe ecTb paHee 3anvcaHHast nporpaMma, To OHa 3aMeHsAeTcs
HOBOW.

CosgaHHas nporpamma 3anucbiaetcs B [13Y npubopa.
[ns 3anucm nporpamMel B npubop criegyet:

1. TMoakntounte npubop k MK.

2. [Mopatb nutaHne Ha npmnbop, ecnu TpebyeTcs.

3. HacTtpouTtb napameTpbl COEANHEHUS, ECITM B 3TOM €CTb HE06XOOUMOCTb.

4. 3anucaTb nporpaMmmy B Npnbop, HaXxxaB KHOMKY ﬂl Ha MaHenn MHCTPYMEHTOB UIM BbiIOpaB B
rmaBHOM MeHio ®ann — 3anucaTb nporpaMmmy B npubop.

Mporpammupoeadne npuiopa

JanMCh HACTPOEK MPOEKTA...

Ecnu 3anuckiBaeTca nporpamma ¢ HacTpovikamu Ans Apyro mogdenu npubopa, To NosiBATCA crneaytollee
cooOLLieHue:

OWEM Logic et

AnA zanuok NpoexTa B Npudop gomsed GbiTh NOAKMDYEH
| Mnnizao.
2 Ha AaHHbId MOMERT nogkniodes MP200-220.2(4).X

NMPUMEYAHUE

Cpasy nocre 3anucu npnbop nepexoguT B pabounin pexxMm u nporpaMmmMa 3anyckaeTcs
aBTOMaTMYECKU.

[i]

MNMepekntoyeHne OWEN Logic B pexxum OFFLINE

Pexxkum OFFLINE cnepgyet ucnonb3oBatb, ecnv B AByX unu 6onee npunoxeHmax OWEN Logic Ha ogHOM
MK HacTpoeHa nepegada AaHHbIX B oauvH npubop. lMpunoxeHus GyayT nooyvepenHo 3aHMMaTb MOpT,
3arpyska B Npnbop B TakoM crny4yae npepBeTcs.

MpunoxeHus, KOTopble He AOMKHbI OCYLLECTBMATbL 3arpy3ky, cnenyet nepesectu B pexum OFFLINE.

Pexxum OFFLINE BkntovaeTca/BbIKMOYAETCS KNMKOM MO MMEHU npubopa B CTPOKe COCTOSIHUS 2.7 unn B
rnaBHom meHo CepBuc — Pexxum OFFLINE.

3.8 OHnavH oTnaaka

Pexxum oHnanH otnagku CNyXuT Ona TectunpoBaHuna nporpamMmmbl C pealibHbIMM 3HA4YEeHUAMU C BXOO0B

==
npubopa. [ns 3anycka pexuma OHMawH OTNafdku criedyeT HaxaTb Ha KHOMKY _‘Zl Ha naHenu
uHctpymeHtoB, OWEN Logic nepenaetr B pexum OHManWH OTnafku, B HEM HEBO3MOXHO BHOCUTb
n3mMeHeHnst B npoekT. OTKpoeTcsl MaHenb OHMavH oTtnagkn. OHNanH oTnagka MPOBOAMTCS TOMbKO C
nogkntoyeHHsIM K MK npubopom.

NMocnepoBaTenbHOCTb U npasuna pGGOTbI B pexunme OHJ1aWH OTNaAKu

OHnariH oTnagKy MOXHO NPOBOAUTL TONMBKO NOCHeE 3arpy3ku nporpamMmmel B npudop. MNporpamma B npubope
[OIMKHA COOTBETCTBOBATb MporpaMMe Ha cxeMe npoekta. B npubope gomkHa ObiTb COOTBETCTBYHOLLASA
Bepcusi BCTpoeHHoro 10 7.3.

Ons nposeneHuns OHManH OTnaaKkn cnepnyer:
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gl
1. 3anyctuTb OHMamnH OTNagKy HaXkaTMemM Ha KHOMKy = .

2. [MpoBepuTb norvky paboTbl NporpamMMbl C peanbHbIMWU 3Ha4YeHUAMKU Ha BXoaax npubopa , KoTopble
oToOpaxaloTcs Ha CxeMme.

- |mu:n:|e_T'-.ru:I_Sen5 \:- D_{D |
5 BGE+15 B BEBE+15
Al *

0

P

0
0

o - 0
00
|m|:u:|e_T'».-.-'r_Sen5 )EL =21

Al2 0. 0

e

4
3. [nAa BHeceHWs1 KOPPEKTUPOBOK BLINTU U3 PEXMUMAa OHNAMH OTNaAKM HaXaTueM Ha KHOMKy = .

OHnnanH oTnagka OOCTyMHa TONbKO ANS CXeMbl MpoekTa (4Nnd nposBepku paboTbl MakpocoB creayert
NCNoNb30BaTh PeXuM cumynsaumm 3.5).

PyyHas 3apaya 3Ha4YeHUM

B pexxvme oHnanH otnagku Ha Bxoabl pyHkUmMIA, @B 1 MakpocoB MOXHO 3agaBaTb COGCTBEHHbIE 3HAYEHUS,
KoTopble He OyayT 3aBUCETb OT 3Ha4YeHUn ¢ BxodoB npubopa. [Ana 3agayum coOGCTBEHHOrO 3HaAYeHUs B
pexunme OHNarH OTnagku cnefyert HaxaTb Ha Bxo 6rioka 1 BBECTU HOBOE 3HaYeHue.

zmeHeHnE SHEYEHIWA n

HoBoe sHaueHue: 1 -

EEﬂJHKCHpOBETh SHIWEHWE

[1pHHATE OTrMena

Ecnu yctaHoBuTb ranoyvky 3acdhmkcupoBaTh 3Ha4YeHue, TO HOBOe 3HavyeHue OyaeT 4eNCTBOBaTh B TEYEHNE
ofHoro paboyero Lykma U No OKOHYaHMM COPOCUTCA A0 3HaYeHus ¢ Npubopa N NCXOAHOTO 3HAYEHUS.

B TeuyeHne gencTens HOBOro 3Ha4EHUS OHO BbIOENAETCS XKENTbIM LIBETOM.

Ecnu 3adukcupoBatb HOBOE 3HaYeHUe, TO OHO ByaeT AeNCTBOBaTh KaXabI pabounin LUKN 00 M3MEHEeHUs
BPYYHYIO Ha Apyroe unu Ao oTKoYeHns unkcaumn. drkcaums 3Ha4eHnin copacbiBaeTcs B Cnydae BbIxoaa
U3 pexxmmMa OHnamH otnagku. 3adnKCMpoBaHHOE 3HAaYEHE OTMEYAETCS Ha CXEME CneayrLmm oopasom.
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YcTpaHeHue Henonanok

B cnydyae ob6pbiBa cBsi3n ¢ NpMOOPOM peXuMM OHManH oTnagku copocutcs yvepesd 10 cekyHa, u npubop
nepenget B paboumii pexmm. Ecnm ycnetb BOCCTAaHOBUTL CBSA3b, TO OHMAWH OTnagka npogormikKUTcs, HO
3adUKCUpOBaHHbIE 3Ha4YeHUs ByayT COpOLLEHBI.

BoccTaHoenenwe ceasn ¢ npuBopom - O =

B npouscce oHnaliH oTNaaKK NPoOM30LWNa NoTEpA CBASW ¢ npubopor. MaoeT nonkima
BOCCTEHOBMTE CBRA3b.
Monpofyime BRINOAHWTE chegyowme AefcTEMA ANA BOCCTAHOBMNSHWA CEA3W C NpuBopom:

1. MNpoBepeTE COEOMHEHWE C NpUBopOM
2. MNepezarpysute npubop
3. Ecnw pefictenA 1-2 He nomorni, HaxmuTe kHonky “danes”

Nanee CmaeHa

NMPUMEYAHUE
|I| Ons kaxgon mogmdmkauum npubopa ecTb Npegen nepegaBaeMbiX 3HAYEHUMA B PEXXMME OHManH
oTnagkn. Ecnn Ha cxeme oToGpaXkaroTCsa NycTble S4Yerku 3Ha4YeHWI, 3Ha4YnUT cpabaTbiBaeT
orpaHu4yeHue, 1 cnegyeT yBenmunTb Maclutab cxembl, YTOObI MeHbLLE 3Ha4YeHWI Nonagany B
«BUOUMOE OKHOY». 3adhMKCMPOBaHHbIE 3HAYEHUSI OCTalTCA 3addUKCUPOBaAHHBIMM, ECIN He
nonagaroT B «BUANMOE OKHO», HO COKpaLLaloT npeaen nepeaaBaeMbiX 3Ha4YEHWN, TakK Kak
3aHUMaloT 0bnacTu NnamsTu.

3.9 CBeageHMUA o nNpoekTe

[na 3anycka okHa CBegeHMs 0 NpoeKTe crieayeTr BbibpaTh B rMaBHOM MeHio ®ann — CeegeHus o
npoekre....

Bknagka «O6wume»

Ha Bknagke O6wme copepxutca uHdopmaumsi o Bepcusax OWEN Logic, B KOTOpbIX co3gaBarncs u
N3MEHSINICA NPOEKT.

CeegeHna o npoekTe >
Ofwwe | AnropuTm
Bepowua cpenw paspabioTiy, COS0aBWEA NPOEKT: 1.13.184.17394
Bepcua cpenbl paspaboTkK, M3MEHWBLLEA NPOEKT: 1.13.184.17394
OK OTtmena
PucyHok 3.4

Bknagka «Anroputm»

NMPUMEYAHUE
III Bknagka AnropuTm JoCTynHa Tonbko ans npubopos MP200.

Ha Bknagke ARMroputmM MOXHO yKasaTb M MOCMOTPETb WHOpPMauMio O rpynne, HOMepe W Bepcun
nporpamMmbl Anst 0TOGpaXKeHUs B OkHe MHdopmaLuumy 7.1 o noaknoyeHHoM nNpuGope nocre 3anucu.
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CBELEHWA O NpOEKTE it
Ofwme | Anroput
Mpynna: TRM1033
Homep: 0101
Bepcua: 0 ) 2 ; 1
QK CTmena
PucyHok 3.5

+ [pynna - onpegensiet rpynny (CEMENCTBO) anropuTMoB;

* Homep — onpenenseT HoMep 1 NO3BOMSIET OTNINYATL CXOXME anropuUTMbl B pamKax rpynbi;

+ Bepcusa — onpegenset Bepcuio anroputma. Pekomengyetcst 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

Boinagatowee meHio KOMMNOHEHTbI NO3BONSET OTUNLTPOBATL CMUCOK NO TUNY:
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{EE MeHeg«ep KOMNOHEHTOE

OHnaiiH Basa | BuBnuoTeka

KorMnoHeH TR
Bce -

Bce
Makpock

lllaGnoHel cETEBRN YCTPONRCTE

MaKpOCbI OONONMHUTENbHO pa3aeneHbl Ha Kateropumn B 3aBMCUMOCTU OT Ha3Ha4YeHUA:

KaTteropun

AHanoroeele Npeobpasos... h0
WafnoHe! ceTeBLX yCTRO. .. 18
ycKpeTHble npeoipasos. .. 14
MNorvyeckne anemMeHTEI
[na BermanAwan

DEwme

[eHepaTopbI
Ynpasnawwme 1 perynp...

- L

[ata v spemn
Perynatope
TaiMEDEI M CYETUMKM
Oon. dyHKLA
PaboTa c exopamm
PafoTa ¢ 3kpaHom

[ T S R L L =

lMonHoe onucaHue KOMMOHEHTa MOXHO MNpo4yuTaTtb, BblAENMB e€ro B cnucke. OnucaHue KOMMOHEHTa
oTobpaxaeTcsa B NpaBon YacTu okHa. [ing oTobpakeHnsa NOnHON AOKYMEHTaLuKn K KOMNOHEHTY TpebyeTca
Acrobat Reader.

8 Menemxep komnoHerTos - O ®
Grinaiin 6232 | Busnnorexa
~
1] 3ampyaume 8 npoext 3arpy3ue & GninuoTeky ! i
] & e %/ || Pacuet Bpemerm unkna. Bepcua 1.00 CycleTime_

Komnaren el O WM Ormcanie Buniotexa | MpoekT

Boe ~ || |0 £ B.SEL | Bwapreit seisop. Bepona 1.00

Karerop | £ |code_En32 | Poprupoparie Bnropoit macku 2.. A N .

Avanorossie npeobipasos 50 [0 7 CycleTime_ Pacyet spemenn akna. Bepcun 1. —

Wabnows! ceTeseix yetpo 18 || || £ | Event_Log | Xyprian coormi va 24 sanucn. 8. - e Sl s

6 14

s 0| 5 | Gref_dprt_ | Tpaouk ro 4 rouxam. Bepcus 104 Lrzmn Emm e

Torseckye anemenTs 9 |[:

T Eorrm 7 |1} || £ |OperTimer_ | Taiivep napatomen + cveTak Bxn..

Obume 6 ||

TerepaTops! 5

Vrpasnsoliue 1 perymp 5 5 . P

i . - n carve

Perynatopsi 4 Bynescoe

TaitMeps! 1 cueTiN 4

[lon. dyriugn 3

PaGoTa c sxonami 2 Booon. Tun Orwcarve

(e 2 t_Cyclefms) | nnssaowen sansron

v

Pesynurar onepat + Duwmbiu: 0 Venewwo aenonkeno: 0 T

YT106bI KOMMNOHEHTLI CTanu AOCTYNHbI 6e3 noaknoveHns Kk VHTepHeTy, crneayetr ux OTMETUTb ranoyvkon u
HaxaTb KHOMKy 3arpy3uTb B OMONMOTEKY — KOMMOHEHTbI 3arpy3dTCcs B JIOKanbHOEe XpaHunuile n 6yayTt
oTobpaxaTbcs Bo Bknaake buénuoreka.

YUTto6bI cpasy 3arpy3vTb KOMMOHEHTbI B TEKYLLMIA NPOEKT, CNeayeT UX OTMETUTb ranoyvkon 1 HaxaTb KHOMKY
3arpy3uTb B NPOEKT — KOMMOHEHThLI OyayT AobaBneHbl B NaHens Bubnmoreka KOMNOHEHTOB B pasgen
Makpochbl npoekra.

YcnewHas 3arpy3ka KOMMOHEHTOB B JTIOKanbHOE XpaHWmnuLle MW TEKYLLMI NpoekT OyaeT otobpaxeHa B
cruvcke 3eneHom ranoyvkon B rpacgax bubnuoreka n NMpoekT COOTBETCTBEHHO.

Ona nogknioveHnss ceteBoro wabnoHa K KoHdwurypauum npubopa crnegyer BOCMONb30BaThCS
pekoMmeHgaunsimu pasgena Pexxum Master 4.3.2.
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Bknapka «bubnunorteka»

Ha Bknagke Bubnuorteka oToOpaxaeTcsi COOepKMMOE JTOKarbHOro XpaHunuwa KoMnoHeHToB Ha [K
nonb3oBatens. [ns 3arpy3kM KOMMOHEHTOB B TEKyLMW MPOeKT crnegyer BblAenuTb Heobxogumble
KOMMOHEHTbl M HaxaTb KHOMKy 3arpy3uTb B NPOEKT — KOMMOHEHTbl OyayT AobaeneHbl B nNaHenb
BubnunoTteka komnoHeHTOB B pa3gen Makpochkl npoekTa. YcnelwHas 3arpy3ka KOMMNOHEHTOB B TEKYLLMNA
npoekT byaeT oTobpaXkeHa B CMCKe 3erieHom ranoyvkon B rpade MpoekT.

8 Meneaxep komnonenToe - 0O X
p
Onnain Gasa | Biubnvorexa
0 semyamampeea | (& [&] [0 [Fonee X nyB
Kornorens! O Mma Onmcarime Data wavererma Mpoext - E Data cospanws: 10 asrycra 20181
Bee T || |0 & |me110-8ac 10.08.20185.32 v Llata wamereswn: 10 aerycra 20181
Kareropun O @ |mBi10-8x 10.08.20185:32 v
Bes rpynbi 18 || |0 B0 |MK110-4x.4% 10.08.20189:32 v
s 1 e Ton Agpec
‘erepaTopsi O & |MK110-8% 4% 10.08.20189:32 v nepewero i peraoma KammerTapuit
.0 B muiiesu 10.08.2018 9:32 v cw Lenowncneroe | 43999 PerieTp kowanmHors crosa
|0 O munoan 10082018 5:32 v REF Lenownceroe | 50009 PervieTn sanavio no wHTepmelicy
|0 @ |my1oxaepx 10.08.20189:32 v sTW Uenowscnerroe | 50199 PeriicTp cosa cocTosHA
O B |my110x8prx 10.08.20189:32 v MAV Lenowcnenroe | 50209 PervicTp OGHOSHOMD TEKYLLErD SHAYSHIAA NPYBOAa
0O & nuB 10.08.2018 932 o | Lenouncrieoe | 16139 Tox pevratens’0.01, A
| B |np200-x2xx 10.08.2018 9:32 ~ F Lenowcnenvoe 16129 Yactora*0.1, T
O & [nsroorneno EEIR = u Lenouncnertoe | 16119 Hanpsxetise snekmonsuratens™0.1, B
0 & o TERTE > w Lienouncnenoe | 16099 Mawwoes, KB
0 3 |cmm2 10.08.2018 9:32 v
Pesynerar onepaust  ~ Oumgku: 0 Venewro stinanveno: T

NMPUMMEYAHUE
m JlokanbHoOe XpaHuUnuLLEe KOMMOHEHTOB pacnonaraeTcs no agpecy: C:\Users\[umsi nonb3oeamernsi]
\Documents\Owen Logic\Library\

MeHemkep KOMMOHEHTOB NOAAEPKUBAET Crieaytowmne MyHKUMM YyNPaBneHUss KOMMOHEHTaMW:

. E — MMMopT dranna B NoKanbHoe XpaHunuLle;
. — 3KCNOPT hanna 13 nokanbHOro XpaHUnuLwa;
+ ¥='— ynaneHuve BbIOpaHHbIX KOMMOHEHTOB.

MMHOpT KOMMOHEeHTa

C nomMoLLbo UMMopTa MOXHO 3arpy3nTb XpaHsiwmecs Ha MK KOMMOHEHTbI, HO He BXOAsUMEe B COCTaB
NOKanbHOro XpaHunuuia.

[na nmnopTta KOMNOHEHTa criegyer:

1. Haxatb KHomMKy E :
2. B nosBuBLIeMmcs okHe BbIGpaTb hannbl ANg umnopTa.
3. HaxaTb kHonky OTKpbITb. Pannsl oTobpasaTca Ha Bknagke bubnuoreka.

SKCNoOpT KOMNOHEHTA

C noMOLLbIO 3KCMopTa MOXHO COXpaHUTb Ha [MK KOMMOHEHTbl Ans AanbHEeWLero W3MeHEHUs Wunu
nepegaun.

Ons 9KCNopTa KOMMNOHEHTa crenyert:

1. OTMeTUTb rano4ykon HeobxoaMMbI KOMNOHEHT BO BKaake bnonuoreka.

HaxaTb KHOMKy g
B nosiBmBLUEMCS OKHE BblbpaTh NyThb AN 3KcnopTa.
HaxaTtb kHonky OK. KOMNOHEHT coxpaHuTcs B BUAe darina no ykasaHHoMy nyTu.

Mpoyee

[na ooKyMeHTaumMm K KOMMAOHEHTY AOCTYMNHbI (OYHKLMM B COOTBETCTBUU C YCTAHOBMEHHOW Bepcuen Acrobat
Reader, B TOM uncne coxpaHeHue ganna B popmarte pdf n nevats.

Ons 0T06pa)KeHVIF| pe3ynbratoB OI'IepaLI,VIﬂ B MeHe[pKepe KOMIMOHEHTOB cCreyeT Ha)XaTb KHOMKY

Pesynetar cnepaumi « . .
— B HWXKHEN HaCTU OKHa pacCKpOETCA CTPOKa COO6L|J,eH|/||/1.
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3 BbasoBble cBeaeHus

PesynuTaT onepaumit = - Owwtien: O Yenswno Boinonkexo: B

(100M) - Makpoc 3arpy#eH B NpoSKT
SEL_FLOAT - Makpoc sarpy*eH B npoekT
(10001) - Makpoc 3arpy#eH B NpoekT
(10M) - Makpoc sarpy*eH B npoekT
(500M) - Makpoc 3arpy*eH B NposkT

3.11 PaboTta ¢ makpocamu

[Monb3oBaTenb MOXeT co3aaTb cobcTBEHHbIE PB — MakpoChI.

OCHOBHbIE OENCTBUSA C MaKpocamMu:

* coxpaHeHue B bubnnoreke KOMNOHEHTOB 6 AN AanbHENLEro NCNONb30BaHUA B MPOEKTE;
* 3KCnopTUpOBaHMWe B hann Ansg UCNonb30BaHUA B OPYrUX NPOEKTax;

*  UMNOPTUPOBAHUE CO31aHHbIX paHEEe MaKpPOCOB;

* 3arpy3ka 13 oHnanH-6a3bl B NPOEKT.

Cos3paHune makpoca
,D,J'Iﬂ Cco3aaHnAa MakpocCa crnenyer:

1. Bbibpatb B rmaBHoM MeHio Pann — Co3pgatb Makpoc. B oTKpbIBLLEMCS ANanoroBOM OKHE
3a4atb KOMMYECTBO BXOAOB M BbIXOAOB B MaKpoOCe:

Co3gaHne BXO40E WM BEIXOL0E pod
KonuwyecTeo BXOO0E: h =
KonmuecTeo Boixoaos: b=

2. Paspabotatb anroputm paboTbl Makpoca Bo Bkraake PegakTop MakpocoB, aHarnornyHo
pa3paboTke NporpamMmmbl Ha CXEME.

¢8 OWEN Logic

Faiin Bun lNpwSop Cepewc  Pacwwpstur  [oMows

OOE = ol

Cxema™ | Makpoc "bes nmenn”*

B S 5@ 100: ~| 1. Q

aoHedyE damaHa))

KonunyecTtBo BX0OO0B M BbIXO4OB MOXHO YBENMNYNTb C NOMOLLbIO KOHTEKCTHOIO MEHIO pefaKkrtopa

+ . %4
NN C NOMOLLIbIO KHOMOK n .
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3 BasoBble cBeaeHus

WhapwH

Hran

] AeTop

|+ JobaenTe EXog
Q.l_ JoBaEnTs BRixca

— CeoHcTES

- AT T TP 1

s Q3 : . BricoTa xom s Q3

Cnncanne

i Q4 Mran rpynn

Mapone ooc

d Xon

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

CeEoicTEa Makpor "Bes MMeHn”™
=4

JlokymeHT

3. 3apaTtb ums 1 onncaHne s Makpoca Ha NaHenn CBONCTB.

B x

lMp1Ha xoncTa, MM 398
BoicoTa xoncTa, k100

v  Makpoc
rn Bes umeHM

Onucanue OTcyToTBYET

AeTOp
HMmAa rpyrnkl
Mapone nocTyna

Hran

Beemate 1A makpoca go 10 cumeonos.

BeeneHHoe nms Gyget yka

rnaHernm CBOMCTB.

Q4

< QS

3aHO B 3arofioBke peaakrtopa MakpoCOB 1 Ha CXeMe.

4. [Onsa onpeaeneHnda tTmna n UMeHNn BXO40B/BbIX0OO0B Bbl6paTb BXOA4 U BbIXO4 U HACTPOUTbL €ero Ha

CeoicTea Q4 S =
2=2] |
v Makpoc
MMA BeOnE B Makpoce Q4
Twn BrIBODA Byneeckoe
v [lpouee
KorreHTapuid

5. [Janee MOXHO 3aaTb «BUONUMOCTbY» M3 Nporpammbl yctaBok b, Mcnonb3oBaHHbIX B Makpoce.
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3 BbasoBble cBeaeHus

CeoficTea TP 1 B8 x
e | ||EEla
TP * Makpoc
ol a}- Het
oclT » [lapameTp Oa
: : MacwTal spemeHA
— Q5 P M
[nuTeneHoCTE MMOYNBCE U
w [lpouee
KomMmeHTapui

YTto6bl ycTaBku BbibpaHHoro ®b Gbinmn AocTynHbI BO BpeMsi ucnonb3osaHus ®b B nporpamme,
cnegyet HAaCTPOWUTb Ha NaHenu cBoncTB brioka napameTp Ucnonb3oBaHue B Mmakpoce — [la.

Mocne Bbibopa BapyaHTa [a nosABnTCA BbinagaoLwmi cnucok NepenMmeHoBaHMe NepeMeHHbIX C
nepeyYncrieHnemM gOCTyMNHbIX NepemeHHbix. Hanpumep, ans ®b BLINK:

CeoicTEa BLINE B x

HEN
v Makpoc

nEpEEHMEfHDEEHHEE nepeMeHHbIX
McnonesoeaHue B Ma

< CrWcoK uMeH... =

[+]

CrofpaxeHve B
WMra nepemeHHoi

v [Mapametp Th
MacwTah spereri
OnutensHoCTE BKA. C

v [Mapametp Tl
MacwTah spereri
OnuTensHoCTE 0TKA. 4

MacwTah spemeHiA

AnuTenEHOCTE BKN. COCTO. .

MacwTalh spereri

OnuTensHOCTE OTKA. COCT. ..

MaKpoce
MacwTah spemeHiA

OnuTensEHOCTE BKN. COCTO. .

MacwTah spereHi

OnuTensHOCTE OTKA. COCT...

v [pouee

KommeHTapii

MepesreHoBaHWE NEPEMEHHbD

6. [ocne co3gaHns Makpoca 3anycTuTb Pexmum cumynaTopa 3.5 1 NpoBepuUTb NOTMKY ero paboThbl.

7. Tlepen coxpaHeHMEM Makpoca MOXHO 3anonHuTb nonsd: Mma, Onucanue, ABTop, Ums rpynnbl n
Maponb pgoctyna.

CeoicTea Makpoc Bes MMeHK™
2[4l |
“  [lokymeHTt

pmHa xoncTa, mm 358
100

BuicoTa xoncTa, Mm
v Makpoc

Wran

Orvcanue

AeTop

MNapone pocTtyna

Bes umenn
Crcytoteyer

Wrn rpynns
3apaeT UMA rpYNnbl No KOTOPOMY MaKpoc B
GuBnuoTeKe KoOMNOHEHTOE By 0ET CrpyNNMpoBaH.

PeKOMeHﬂ,yeTCﬂ 3agaBartb HeAJIMHHOE U NMOHATHOE MMA MaKpoca. Cop,ep>K|/|M0e nons OnucaHue
0T06pa)KaeTCFI noa M306pa)KeHl/IeM MaKpoOCa B NaHen Bubnnoreka KOMMNOHEHTOB.
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3 BasoBble cBeaeHus

Ecnn naposib He 3aaaH (none Flaponb He SBHOJ'IHeHO), TO AOCTYN K peaakTnpoBaHMio Makpoca
OTKPbIT A4 BCeX.

Ecnu He 3anonHeHo none Ums rpynnbl, TO Makpoc CoOXpaHsieTcsi B GUbnunoteke npoekTta B rpynne
Opyrve.

Makpoc MOXXHO COXpaHuUTb, BbibpaB B rmaBHOM MeHo ®dann — CoxpaHUTb MaKpoC Kak unu
Ha)kaB Ha KHOMKY @ Ha NaHenu pegakropa MakpoCcoB.

CoxpaHeHHbI MakpoC AOCTYMNEH TOMbKO AN OTKPLITOrO NPOeKTa, A1s OTKPbITUS Makpoca B
APYrX NPOeKTax ero crefyeT 3KCropTMpoBaThb.

8. BbibpaTb pasgen Makpocbl npoekTa Ha naHenn Bubnunoreka KOMNOHEHTOB ¥ NEPEHECTU
MakpoC Ha XOrCT npoekKTa.

1 F X | |BUBAMOTEKE KOMNOHEHTOB LU

87 il & X

w1 Q1 = Makpocel NnpoekTa M

[ Macros 1 |
T 2
wdll T E TG R ~19
| Q3
C fx DYHKUMA
w Q4 'Fb DYHKUNOHANBHBIA Bnok

M Maxpocel npoekTa

CospaHne MaKpocCa Ha cxemMme

Makpoc MOXXHO co3aaTh, BbIAENUB 3NIEMEHTLI HAa CXeMe NpoekTa 1 BbiOpaB B KOHTEKCTHOM MeHio Co3aaThb
Makpoc. Ha mecTte anemMeHTOB nosiBUTCs 6ok makpoca.

|

OR
—_—
EBe3 mmeHn1
mD ! " Q‘ e —

E Konupoeate 12
13
14

¥ ¥RanuTe KOMNCHEHT

| £ Cozparte makpoc

CeoiicTES

Co3aaHHbIi MakpoC MOXHO OTpedaKTUpoBaTb B pefaKTope MaKpOCOB, BbiOpaB B KOHTEKCTHOM MEHI0
6noka PegakTupoBaTb MaKpoc.

KonunuecTBo BXOAOB M BbIXO4OB Makpoca OyAeT COOTBETCTBOBATbL KONMMYECTBY COEAUHEHHbIX BXOAHbLIX W
BbIXOOHbLIX CBSi3eli B BblJENeHHOM y4yacTke cxeMbl. B cnyyae BbloeneHuss anemeHToB 6e3 cBssei
co3gaeTcst MakpoC C OA4HUM BXOAOM U BbIXOAOM.

OnemMeHTbl, He NonagatoLune B MaKpocC npu co3gaHnn Ha cxeme:

* BXOZbl M BbIXOAb!;
* CEpBMCHbIE NEPEMEHHbIE;
¢ CEeTeBble NEPEMEHHbIE;
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3 BbasoBble cBeaeHus

« MWO-perynaTop.

Ecnn BbllLleyKa3aHHbIE€ 3J1EMEHTDI ObInNn BbIOENEHDI npu co3gaHnn mMakpoca, TO OHU 6y,El,yT coeaIHEHbI C
COOTBETCTBYHOLLNM BXOAOM/BbIX04oOM Grioka MaKpoca. Ecnn e BblAENMEHHYIO obnactb nonan ¢b, B KOTOprVI
3anuncbiBaeTcd Unn cHYnTbiBaeTcd 3Ha4yeHne, To B MakKpoc BXoauT onok 3anucu/yTeHunsa ns db, gaxe ecnu
OH HaxoauTCH BHE BblaeneHHon obnacTu.

B cnyyae nonagaHusi cTaHOAPTHbIX NEPEeMEHHbIX B 06MacTb BbIAENEHUS, OHU KOMUPYKTCS BHYTPb
Makpoca nof TeM e umeHeM. lNepeMeHHble B Makpoce He TOXOECTBEHHbI NepeMeHHbIM Ha cxeme. Ecnu
Bce Groku oHOM NepeMeHHO NonafaT BHYTPb Makpoca, TO OHW MCYE3atoT CO CXEMBI.

NMPUMEYAHUE

m Ecnu B BblaeneHHyo obnacte nonagaroT BXOGHOW M BbIXOL4HOW Griokn O4HOM NepeMeHHON, koTopast
NCNonb3yTCs 3a npeaenaMmm obnacTtn Ha cxeme, To BroKu KONMPYTCS NO4 TEM XKe UMEHEM
BHYTPb MaKpOCa 1 Ha CXEME OCTaETCS TONbKO OOK BLIXOAHOW NEPEMEHHOMN.

JKcnopT makpoca

OKcnopTupoBaTb Makpoc B aniyl BO3MOXHO TOSIbKO MpM OTKPbITOM OKHE pegakTtopa Makpoca. [ns
3KCrnopTa Makpoca crnefyeT BbibpaTth B rmaBHOM MeHio Pann — JKenopT Makpoca B daun.

[ng akcnopTta Makpoca 13 naHenv 6GubrnmoTekM KOMMNOHEHTOB CNeayerT:
1. OTKpbITb MaKpoOC B peaaKkTope.

Ecnn nepen coxpaHeHnem MakpocC HY>XHO OTpedaKTUpoBaTb, TO €ro crieayetT nepetalnTb Ha
XOJCT NpoeKkTa n B KOHTEKCTHOM MEHIO MaKpocCa Bbl6paTb Peﬂ,aKTI/IpOBaTb N BHECTU NSMEHEHUA.

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

8 OWEN Logic

Paiin Bwun MNpwSop Cepewc Pacwwpehwa  [o

D Hoewid npoekT... Ctrl+M
CreHa uenesoi naatdophel

D CTEpEITE NPOEKT... Ctrl+C
CoxpaHuTe TekyWKWid aokymeHt  Chrl+Alt+5

@ CoMpaHuTe NpoekT Ctrl+5
CoxpaHuTe MPOEKT KaK..,
Cozaate ¢ain C KaHYoM..,

CBE‘,II. EHKMA O NPOEKTE..

CoxpaHuTe MEKPOC Kak.,

SKCNOPT MaKpoca B Gaidn

Iﬁ.l Meuate... Ctrl+P
MocnegHWe NpoekTel r
Brinoa

3. B OTKpbIBLUEMCS OKHE BblGpaTb MECTO pacrofoXeHUsl U CoOXpaHUTb dhaiin Makpoca ¢
pacluuperunem *.tpl. Mocne coxpaHeHns oTobpasnTcs coobLleHre 06 ycnewHoM aKecnopTe
Makpoca.

UMmnopTt makpoca

Ecnu ons cosgaHus nporpaMmbl TpebyeTcsi MCNoNb3oBaTb MAKPOC, CO3AaHHbIA B APYroM MpoekTe, TO
Heo6XoANMbIN MaKpOC MOXHO UMMOPTUPOBATL B MPOEKT.

[nsa nmnopTa Mmakpoca criegyet BblbpaTh B rmaBHOM MeHo Pann — UMnopT makpoca 13 ¢anna.
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3 BasoBble cBeaeHus

3 OWEN Logic
‘Paiin | Bun  MNpwBop Cepewe  Pacwwpshwa (o

D Hoewid npoekT... Crl+MN
CmeHa UeneEci naaTgopMel

D CTKPEITE NPOEKT... Crl=+C
CoXpaHWTE TEKYLWWMA gokyheHT  Cirl+Alt+5

@ LCoxpaHuTe NpoekT Ctrl=5S |
CoXpaHWTE NPOEKT Kak..,
CozaaTe daidn C Knodomn..,

'CBE,E,EHHH O NPOEKTE..

Co3nate MaKpoc...

Mmnopt makpoca us ¢aidna

E3 MeHenkep koMOOHEHTOE
lﬁl Meyatk.., Cirl =P
MocnegHWe NpoekTH b

Braxoa

B oTkpbiBLEMCS OKHe BbIbpaTh HyXHbIN dhann u HaxaTb kHornky OK. Makpoc 6yager gobaeneH B naHenb
BubnuoTteka KOMNOHeHTOB B pa3aen Makpochkl NpoekTa, Tenepb €ro MOXHO MCNOMb30BaTb B MPOEKTE.

3amMeHa Makpoca B nporpamme

Ecnu y ncnonbsyemoro B nporpaMMe Makpoca Obinv U3MEHEHbI UMS, TUM, KONMYECTBO BXOO0B/BbIXOO0B
unu gobaeneH anemeHT (NepeMeHHasi, KOHCTaHTa) co cBoicTBoM Mcnonb3oBaHue B makpoce — [la, 10
OWEN Logic notpebyeT ero o6HOBUTb U OTMETUT LBETOM Ha Xoncte. Makpoc cuMTaeTcs M3MEHEHHbIM
nocre coxpaHeHusi NpaBok B PegakTtope MakpocosB.

T3 OWEN Logic - ] x

Pain Bun Mpwbop Cepenc Pacwwpewun  [omowe

OO @ D6 - QLE > &HEEISSEESE8 T
4

Cxema® |

b X | BufinoTera KOMNOHEHTOE 108 x

©, o0 @, 140%  ~ ol & X

Makpocel npoekTa M

AoHedHE daxvaHa )

A= Macros 1
OTcyrcTeyer

=2 Macros 2

Orcyrcteyer

fx DYHKLMA
'Fb DYHKUHOHANBHEI Gnok

-

q 5 M Maxpocel npoexkTa

[ Pazenure [M) OSweamsums -
Pb: 0% Mepem.: 0% n3y: 0% 03vy:0% /1. MpuBiop He nogkmioueH 1, COMS | .

[ns obHoBNEHUs MaKpoCa Ha XOrcTe crnenyer:

1. HaxaTtb no oTMe4eHHOMYy LBeTOM Makpocy NKM u B nosiBuBLLEMCS MeHI0 BbiopaTs OBHOBUTL
Makpoc.
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3 BbasoBble cBeaeHus

Kenupoeate

¥AaNUTE KOMAOHEHT

PenakTvpoeaTe MaKpoC

OBHOBUTE MaKpoC

CEOWCTES

NMPUMEYAHUE
Iil B cny4ae BnoxeHHoro makpoca OWEN Logic npeanoxut nepenTn K Hemy. [lercTeuns ¢
BOXXEHHbIM MAKPOCOM aHaNOrMYHbI.

2. T[ocne obHoeneHus makpoca OWEN Logic aBToMaTnyecku nepengeT K cnegyroLlemy Makpocy,
Tpebyowemy oGHOBMNEHMS.

MaKDOC obHoBMsieTCHA B npoeKTe no cnegyrwLinm npasunam:

* ecnv B Makpoce U3MEHEH TUMN UM UMsI BXO4a/Bbixoga ¢ NPUCOEANHEHHOW CBA3LIO, NpW
0OHOBMNeHMM cBA3b OyaeT pa3opBaHa;

* ecnu B Makpoc fobaBneHbl BXOAbl/BbIXOAb!, NPU OOHOBNEHNM CBA3M YXKe CYLLECTBYHOLUINX BXO4OB/
BbIXOOOB HE pa3pbiBatoTCS.

NMPUMEYAHUE

m OWEN Logic ngeHtudpuumnpyeT cBa3m ¢ BXogaMn/Bbixogamm Makpoca no umeHm n tuny. Ecnu B
MaKpoce N3MEHUTb UMS UM TUM BXOAa/BbiXOAa C NPUCOEANHEHHOW CBA3LI0 U cO3aaTb HOBbLIN BXoa/
BbIXOZ C TAKMM >X€ UMEHEM 1 TUMNomMm, To Npu obHoBneHun makpoca OWEN Logic aBTomatnyeckm
nepecoeanHnUT CBsI3b K HOBOMY BXOAY/BbIXOAY.
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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

- O X

SkpaH
Yacu
—} MuTepdeict
—|-RS485, Cnot 1, Slave
Cam, 16
Mamynu paclumpetia
—|- Bxoowl
L+}- AHanorosbie
(+}- [dnckpeThble
—| Beiogs
[+}- [nckpeThble

Mpouwtate 3akpeiTe

B neBou YacTu okHa HacTpoek Npubopa coaepXknTcs A4epeBo C pasgenamu:
+ OkpaH 4.1;
* Yacbl 4.2;
* WNHTepdpenchl 4.3;
*  Mopgynu pacwupeHns 4.4;
Bxoabl 1 Bbixogbl 4.5.

NMPUMEYAHUE
III MepeyeHb pasgenoB MOXET OTNMYATLCS Afst pa3HbIX MoAenern Nnpndopos.

B npaBoi 4acTu okHa HacTpoek NpMbopa 0ToBpaXxatTCs HaCTPOWKKN BbIBpaHHOro pasaena.

Bce ycTaHoBneHHble HacTporku Ans npubopa, 3a UCKMoYEHNEM YacoB, COXPAHSIOTCS BMECTE C MPOEKTOM.
HacTtpoiiku npubopa He TpebyloT nogknioveHus npubopa.

4.1 JkpaH

HacTpoWiku akpaHa JOCTyMnHbI TOMNbKO A1 NpUOOpPOB C ANUCHIEEM.
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4 Hactpolika npnbopa

HacTpoiika npuBopa - O X
—1- Mpwop
3Kpa NopcseTka sKpaHa: Piera 30 c -
Yact =5
—|- MuTepaeiice Frman o
—} R5485, Cnot 1, Slan
et ave Kowmpac: ——————— ———  50%
Cam, 16

Momynu paciwmpetma
—|- Bxonbl

(+} Ananoroesie

[+} duckpeTHoie
—I- Beixoasl

(+} dwckpeTHelE

MpounTaTe 33KpLITE

MepeyeHb NapaMeTpoB 3aBUCKT OT TUNa npubopa.

MoacBeTtka dKpaHa — B BbinagawwiemMm MeHH MOXHO Bbl6paTb AONNTENbHOCTb paﬁOTbI NnoACBETKMN C
MOMEHTa nocrnegHero AencTens Nonb3oBaTens.

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

KHonka TMMpouuTtaTb MCMonb3yeTcs AMs CYUTbIBAHMSA TEKYLUMX HacTpPOeK 3KpaHa M3 MOOKMYEHHOro
npubopa.

4.2 Yachbl

B paspgene Yacbl HacTpamBalrTCA 4acbl peanibHOro BpeMeHu npubopa. HacTpomnkm 4acoB peanbHOro
BpeMeHn TpebytoTcst Ans paboTbl CUCTEMHBIX NepeMeHHbIX 1 @B nporpammel.

Hactpoiika npubopa - O X
=} MpuGop [ata v Bpema
3Kpa|.1 Oara: (05.03.2019 - Bpema: (11:27:26 =

= Mnrepeiictl CHHXPOHUIELMA C KOMNLHOTEROM JanucaTe

—|-RS485, Cnot 1, Slave
Cam, 16 Koppewriya
Maomynm paciwmperua Ok noHeHme: 0 cek/mec 3anucate
—} Bxoms

(4} AHanoroBLie
(+} duckpeTHeie
—|- Brixoas

[+ [wckpeTHble

Mpouwtate 3akpriTE
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4 Hactpovika npnbopa

[ata n Bpema
,El,aTa M BpeMsa 3a4al0TCA B COOTBETCTBYHOLUMX NMONAX.

[na cuHXpoHM3aUMM 4YacoB pearnbHOro BpemeHn npubopa ¢ yacamu [MK crnegyer oTMETUTb ramouky
CuHXpOHM3auusa ¢ kKomnbioTepoM — norns [lata u Bpems ctaHyT HeakTUBHBI.

[aTa u BpemMA

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

CHHKDOHHSELLHH T KOMNBRTEROM Janucats

YT1obbl 3agaTb HOBble 3HAYEHMSI ONS 4YacoB pearibHOro BpemeHu npubopa, crnedyeT HaxaTb KHOMKY
3anucartb.

Koppekuus

Mone OTKNOHeHWe CNyXWT ONS yKasaHus MOrpeLHOCTM XO4a YacoB peanbHOro BpeMeHu npubopa B
cekyHaax. Ecnu yackl peanbHOro BpeMeHu npubopa creLuar, To 3Ha4YeHne YKas3blBaeTCs CO 3HAKOM MUHYC.
Koppekuuns Ha ykasaHHY BENUYUHY NPOMCXOAUT PaBHOMEPHO B TeYeHWe MecsLa.

Koppekiwma

CmenoHeHne: 0 cer/mec 3anucats

YT06bl 33aaTb HOBOE 3HAYEeHWE KOPPEeKUMU AN YacoB pearnibHOro BpeMeHu npubopa, crnedyeT HaxaTb
KHOMNkKy 3anucarhb.

KHonka MpouuTaTtb Mcnonb3yeTcs Ans CYATbIBAHUSI TEKYLLMX HACTPOEK YacoB pearibHOro BPEMEHW U3
NOAKITHOYEHHOTO Npubopa.

4.3 UHTepdencol

B pasgene WHTepdrencbl HacTpavBaloTcsi napameTpbl MHTEPdENCcoB CBA3M npubopa Cc ApyruMmu
YCTPOMCTBaMu B CETH.

WHTepderichl cBA3m paboTtatoT no npoTtokony Modbus 4.3.1 ctaHgapta RS-485.

[Jo6aButb nHTepdenc

Y1061 0BaBUTL UHTEPdENC cBA3KW, crnegyeT HaxaTtb [IKM Ha pasgen UHTepdbencbl B aepeBe HacTpoek u
Bbl6paTb [lo6aBuTL MHTepchenc — RS-485.

JKpaH
Yacw
MHTepheaiiom
Moy ¢ JoBaeuTe MHTepdeRc r R5-485

—|- Bxoakl
+}- AHanoroBbie
£} [lwckpeTHbie
—} Beionsl

£} [lwckpeTHbie

WHTepderic byaeT gobaeneH B AepeBO C nNapameTpamMu no ymonyaHuio. Mimsa nHTepdpelica coctouT m3
HOMepa 3aHMMaeMoro B Npubope cnota u pexvma nHTepdenca.

—} HTepdeicel

KonuuectBo nHTepgericoB cBa3m Ans npubopa He MOXET NPEBbLILLATh KONMYECTBO CNOTOB B Npubope.
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3ameHalypaneHue nHtepdenca

[na 3ameHbl UnNn yaaneHus nHtepdenca cnenyet Haxatb KM Ha nmsa nHtepderica B aepese HacTpoek u
BblOpaTb HeobXoamMmoe oencreme.

WHTepdeitch
—|-R5485, Cpor ™™ -

Cam 18 & JameruTe nHTepdeiic k
Mogyni pacimp ¥aanute HHTEIPI:IJEIH.I:
—|- Bxonw

+}- AHanoroswie
+}- [WCKpETHBIE
—1- Bixoaw

+}- [WCKpETHBIE

MapameTpbl HTEpchenca

[na nameHeHnsa napameTpoB UHTepdenca ero cnegyert BolopaTe B AepeBe HacTpoek. B npaBon 4actu
OKHa HacTpoek npubopa oTobpassTca napaMeTpbl MHTepdelica.

HacTpoiika npubopa - O x
—I- Mpwdop Moy gy niekcHbiil MHTEpDERc NepegayuM AaHHbI. [lnuda nkekr 0o 1200 m (Ge= noeTopMTENEI), MOXHO NogKMUKTE 40 16
Skpak YCTPOCTE.
Yack
I Mrepderic @} Coenats no ymonyanuo ﬂ.l, JaBonpckue HECTPORKK
Cam, 16 Tun nHTEpPeica: RS-485
Momynm paciwmpetna Homep crota: 1 -
—} Bxoasl Pexum: | Slave -

"
+} AHANOroBLIe
) MpoTokon:

a
A Cropocte: | 115200

4

—|- Beixoab
[#}- [uckpeTHile YetHocTe:  Het -
Yucno cron-Gur: | 1 -
Butbl garHem: 8 -
10
KommenTapwit:

MpounTaTe JEKpLITE

Homep cnota onpegensiet kakow cnot npubopa 3aHMMaeT NHTepdeic.

Pexumbl nHTepgenca:

+ Slave 4.3.3 — npubop aBnsaeTca Be4OMbIM, 3HAa4YEHUS KOTOPOro onpaluvMBaloTCs Apyrum
YCTPOMCTBOM.

* Master 4.3.2 — npubop cumTbIBaET M 3annCbIBaEeT 3HAYEHNS BEAOMbIX YCTPONCTB, MOOKIMHOYEHHbIX
no MHTepdency ceasu.

KHonka I'E‘::) CAenaTtb MO yMONMYaHUIKO — COXPaHSIET BBeAEHHbIE B MOMSA AaHHbIe Kak mapameTpbl no
YMOn4aHuio.

KHonka EI'L3aBop.cxue HacTpoMKku — oTobpakaeT B Norsix BBOAA 3aBOACKME HACTPOWKM ANs MOAenu
nogkntoyYeHHoro npudopa.
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OcTanbHble nNapameTpbl BBOOSATCA B COOTBETCTBUM C 3adadaMuM  MpoekTa W TEXHUYECKUMU
XapakTepucTukamn Apyrux yCTpOmUCTB B CETH.

NMPUMEYAHUE

MapameTpsbl «[1poTokon» n «MHTepBan Mexay 3anpocamMmu» akTUBHbI TOSbKO B pexnme Master.
KHonka MpounTtaTtb CUMTBIBAET TEKYLUME NapameTpbl MOAKIHOYEHHOTO Npubopa.

Mocrne 3agaHusi NnapaMeTpoB MHTepdeica credyeT HaxaTb KHOMKY 3akpbiTb. [apameTpbl BCTynalwoT B
cuny nocrne nepesarpy3sky npuéopa no NMTaHUIo UK Nocre 3arpy3ku NporpaMmmel B Npuoop.

4.3.1 PaboTta no npotokony Modbus

O6wue ceBegeHus

MHTepdelichl cBsA3n paboTtatoT no npotokonam Modbus-RTU (Master/Slave) nnn Modbus-ASCIl (Master/
Slave).

Onsa opraHmsauum obmeHa AaHHbIMKM B CETM 4epe3 umHTepdenc cBA3M Heobxogum Mactep cetn —
yCcTponcTBo B pexxume Master. OcHoBHast pyHkums MacTepa cetn — MHMUMMpoBaTb 0OMeH AaHHbIMMU.

Ha nuHumn cBAa3mn gonyckaeTcsa Hanuymne TofbKO OAHOro YCTpOUCTBa B pexnme Master.

NMPUMEYAHUE
IIl MpunBopsbl MP110 n NP114 moryt paboTaTh TONbKO B pexume Slave, ecrniv K HUM NOAKMYEH MOOYMb
MP-MN485.

OcobeHHoCTU paboThkl B pexxume Master

Ecnu npubop paGoTaeT B pexume Master, To Ans MMHMMU3AUMN BPEMEHW MOMNYyYEHUs! AaHHbIX CO BCEX
YCTPOWCTB peKoMeHOyeTcs:

* eClqin OgHO NN HeCKOJ1bKO S|ave-yCTp0ﬁCTB He NOAKIMYEHbl NN HegoCTYyMNHbI, TO PeKOMeHAYETCA
npeaycMoTpeTb B Nporpamme GroKMPOBKY Onpoca 3TMX YCTPOUCTB UMM COKPaTUTb 40 MUHMMYMA
napametp «TaimayT oTBeTa» AN 3TUX YCTPOMCTB. B npoTUBHOM crny4yae Bpemsi onpoca byaet
pacTn nponopumnoHaribHO KOJTM4YeCTBY HEMOAKIMIOYEHHbIX yCTpOIZCTB 1 BernnymnHe yctaHoBJl1€HHOIo
napametpa « TanmayT oTBeTa» AN 9TUX YCTPONCTB;

* BO BpeMsi yCTaHOBKM NapameTpa «HTepBan mexay 3anpocammy» creayeT yYnTbiBaTb KONIMYECTBO
Slave-ycTpoircTB 1 0bLiee KonnM4ecTBo 3anpocoB. Ecnn Bpemsa 06paboTkm Bcex 3anpocoB
3aHMMaeT 6orblle BpEMEHM, YEM YCTAaHOBIEHO NapamMeTpom «IHTepBan Mexay 3anpocamuy, To
OaHHbIA NapameTp ByaoeT MrHOpPMpoBaTLCS.

OWEN Logic gonyckaeT 3anporpammupoBaTtb onpoc Ao 16 ycTpoWcTB Mo ogHOMY WHTepdency CBA3W.
Kaxxgoe yctponctso noppepxumBaeT o 256 nepemeHHbiX. [lonyckaeTcs UCNonb3oBaHUE OAMHAKOBbIX
aQpeCcoB N UMEH NepPeMEHHbBIX A5 Kaaoro yCTponCTBa.

Konu4yecTtBO MHTEphencoB cBA3M

KonuyecTBo MHTepdeiicoB cBA3N Npubopa 3aBUCUT OT KONMYECTBO CMOTOB MoakntodeHns. Ecnu npubop
noafdepxueaet paboTy OO ABYX WMHTEPENCcOB CBSI3W, TO MX MOXHO HAcTpouTb Ha paboTy B ABYX
He3aBUCKMbIX CETAX.

Ocob6eHHOCTM HacTpouku npubopos. ¢ nnatoun MNP-UM485

Ecnu npubop c¢ ycrtaHoeneHHon nnatou [MP-UM485 HactpoeH Ha paboty B pexume Master, T0
pekoMeHayeTCs MOAKMYNTL MOATSArMBaKLWME Pe3nCTopbl NMHMIA CBS3M A 1 B ¢ NMOMOLLBIO YCTaHOBKM
nepembliek Ha nnate lMP-UM485. Ons pexuma Slave pekoMeHOyeTcs OTKIHYEeHME NOoATArMBatoLLMX
pe3ncTopoB.

MoaTarvBaloLlme pe3ncTopbl YCTaHABMMBAIOTCA ONS 3a4aHWs ONpeaerneHHOro COCTOAHMS NUHWUIA CBA3M,
Korga B CeTM HeT nepegadn. Pe3ncTopbl ycTaHaBNMBAOTCA B OQHOM MeCTe CeTW, Kak MpaBuro, Bo3ne
npubopa B pexxume Master.

CranpapTHble koAbl owumnb6ok Modbus

* 01 — nNpyHATBIN KOA PYHKLUUN HE MOXET ObITb 06paboTaH;
* 02 — agpec oaHHbIX, YKa3aHHbIM B 3anpoce, HeJOCTYMeH;
* 03 — 3HayeHMe B nore AaHHbIX 3anpoca, ABMAETCA He4OMYCTUMOWN BENMUYMHOWN.

PYHKLUMM N 06nacTn AaHHbIX

Mpwn 3anpoce Master obpalaetcs K ogHoOM 13 obnacten naMmAaTK Slave ¢ nomoLlbio ¢pyHKUun. Obnactb
NaMATU XapakTepusyeTcs TUMOM XPaHSLLMXCA B HEN 3HAYEHUI (BUTbI/PerncTpol) U TUNOM JoCTyna (TOMbKO
yTeHue/dTeHne 1 3annch).
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Tabnuua 4.1 — O6nacTu gaHHbIX npotokona Modbus

O6nacTb AaHHbIX O6o3HavyeHue Tun paHHbIX Twun pocTtyna
Coils (Peructpbl ¢onaros) Ox bynesbin YrteHune/3anucb
Discrete Inputs (duckpeTHble 1x bynesbin TonbKo YTeHue
BXOAbl)
Input Registers (Peructpbl BBOAA) 3x LlenouncneHHbin Tonbko YTeHne
Holding Registers (Pernctpbi 4x LlenouncneHHbin YUTteHne/3anuco
XpaHeHust)

Kaxpass obrnacTb namsiTu COCTOUT U3 OnpedeneHHoro (3aBUCALLEr0 OT KOHKPETHOrO YCTPOMWCTBA)
konuyecTBa siyeek. Kaxgas sdelika MMeeT YHuKanbHbl agpec. [ns KOHUrypupyembix YCTPOMCTB
npov3BoanUTENb NPEAOCTABMSIET KAPTY PErMCTPOB, B KOTOPOW COAEPXUTCS MHCOPMaLMS O COOTBETCTBUU
napameTpoB YCTPOWCTBA M UX aapecoB. [na nporpaMMuMpyeMblX YCTPOMCTB Mosfib3oBaTeflb hopmMupyet
TaKyl0 KapTy CaMOCTOATENbHO C MOMOLLbI cpefbl MporpammupoBaHusi. CyLlecTBYOT YCTPOWCTBa, B
KOTOpbIX COYeTaOTCS 062 PpaCCMOTPEHHLIX Cryyasi — Y UX KapTbl PerncTpoB eCTb (hMKCMPOBaHHAs YacTb U1
YyacTb, KOTOPYHO MOfb30BaTENlb MOXET AOMOSHUTL B COOTBETCTBMM CO CBOEN 3aaqen .

B HekoTopbIX yCTpoMCTBax obnacTv namsiTu HanoXeHbl Opyr Ha apyra (Hanpumep, 0x 1 4x) — T. e.
nornb30BaTernb CMOXET obpalLaTbCs pasHbiMU (PYHKUMAMU K OOHUM U TEM XE PEerncTpam.

dyHKUMA onpeaenseT onepauuio (4TeHue/3annck) U obnacTe NamsTh, C KOTOPOW 3Ta onepauus Gyaert
npousseneHa.

Tabnuua 4.2 — OcHoBHble pyHKUMM npoTokona Modbus

Kon ¢yHKkuun Umsa dyHkuun BbinonHsiemas komaHaa
1 (0x01) Read Coil Status UTeHne 3HaYeHNn N3 HECKOIbKUX perncTpoB cnaros
2 (0x02) Read Discrete Inputs |YTeHne 3Ha4eHUN N3 HECKONbKMX ANCKPETHBLIX BXOAOB
3 (0x03) Read Holding YTeHune 3Ha4YEeHNI N3 HECKOSTbKNX PETMCTPOB XPaHEHUS
Registers
4 (0x04) Read Input Registers |YTeHue 3Ha4eHMI U3 HECKONBKUX PEMMCTPOB BBOAA
5 (0x05) Force Single Cail 3anuck 3HadeHus B oaunH perncTp dnara
6 (0x06) Preset Single Register | 3anucb 3Ha4yeHUs1 B 0OgMH PErucTp XpaHeHust
15 (0xOF) Force Multiple Coils | 3annck 3Ha4YeHWIn B HECKONBbKO perMcTpoB donaros
Preset Multiple 3anuncb 3Ha4YeHWI B HECKOSbKO PErMCTPOB XpaHEHUS
16 (0x10) Redi
egisters

B pasnuuHbIX AOKYMEHTax MOeHTUYHble 0B03HaYeHWss MOryT MMeTb pasHbli CMbICH B 3aBUCUMOCTU OT
KoHTekcTa. Hanpumep, npedmkc 0X 4acTo MCNOMb3yKT Kak yKasaHue Ha LIeCTHaauaTepUYHyo cuctemy
cuncneHusl, NoaTomy B ogHom criyqae 0x30 moxeT obo3Hayatb «30- 6uT obrnactn namaTtu coils», a B
apyrom — «agpec 30 B wectHaguatupuyHon (HEX) cucteme cuncnenms» (Npm SToM AaHHbIN aapec MOXeT
OTHOCUTBLCA K Ntobor obnacT namstn).

Onpoc Slave moxeT ObiITb OAMHOYHbLIM UNU rpynnoBbIM. [py oaunHo4yHomM onpoce Master cumTbiBaet
Kaxkabl 3 napameTpoB Slave oTaenbHOM KoMaHOoMN.

Mpu rpynnoBom onpoce Master cuMTbiBaeT O4HON KOMaHAO0W cpa3y HECKONbKO NapaMeTpoB, YbM agpeca
B KapTe PEerncrpoB pacrorioXeHbl CTPOro nocrefoBaTenibHO U HE MMEKT paspbiBoB. [pynnoBoi onpoc
Mo3BONSeT yMEHbLUNTb TPaduK B CETU U BPEMS, 3aTpaynBaemMoe Ha OnpocC YCTPOWCTBA, HO B HEKOTOPbIX
cnyvasix ero npuMeHeHme HEeBO3MOXHO (MMM BO3MOXHO C OrpaHvyYeHnsMn) us-3a WHANBUAYaANbHbIX
ocobeHHocTen npubopa.

Bpewms onpoca u Tanm-ayT oTBeTa

Mpy KOPPEKTHO 3aaHHbIX NapamMeTpax, PEMMCTPbl ONpaLIMBaOTCA C 3adaHHbIM MHTepBarnoM. Ecnm ykasaH
MEHbLUUI nepuog onpoca, Yem obliee Bpems obMmeHa, TO KOPPEKTHbIN obmeH no mHTepdericy Byaet
HapyLLEH.

Ecnun Bpems Tanm-ayta otBeTa OT Slave HacTpOEHO MeHbLUE BO3MOXHOrO, TO OTBET yCTponcTBa Slave
Opakyetca. Crnegylowmii 3anpoc 3akaH4YMBaeTCs Heydavyel M OaHHble Mo UHTepdbency He MoCcTynawT B
peructpbl Master.
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Mopsaaok perucTpoB v NOpAAOK 6anT

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

MepemeHHbie OWEN Logic npu pabote no Modbus nmetot crnegytouime ocobeHHOCTH:

* Leno4vucreHHbir TN (uint) — 3aHMMaeT OguH perucTp, HacTpoKiKa crefoBaHUs perncTpoB/ounT He
BMMSIET HA AaHHbIV TWM;

» Bynesckun T1n (bool) — 3aHMMaeT ognH BUT, MOXXHO 3agaBaTtb HoMmep buta perncTpa;

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

ABTOnoAcTpoWKa BpeMeHU LMKa nporpaMmmbil

MpuGopbl MOryT noAcTpauBatb BpeMsi paboTbl LMKNa MporpamMMbl B 3aBUCMMOCTU OT CIIOXHOCTU
anroputma. ABTOMNoACTPOViKa BpeMeHW LUKa nporpaMmmMbl BRUsSieT Ha paboTy HTepdeiica CBA3M, Tak Kak
3anpocbkl 06pabaTbiBaloTCs B OCTaBLUEECS NOCHE BbINOMHEHWUS NPorpaMmbl Bpemsi LUMKna.

CornacHo anropuTmy NoACTPOMKM BPEMEHU LMKNa, MUHUMarbHOE YMCIo Bbi3oBoB Master coctaBnseT oo
50 pa3 B cekyHay. Ecnun Master He ycneBaeT onpocuTb BCe YCTPOWCTBA, TO HEOBXOAUMO BHECTU
N3MEHEHUNSA B anroput™ Ans onTMMU3aLIMU KONMYECTBa 3anpocoB.

Mepuwopg onpoca n npaBuna ero Ha3HaYeHUsA

Mpnbop Bce 3anpockl cTaBuUT B odepenb. Ecnv oyepeab kopoTkasi, To NpuBOp BbINOMHUT BCE LUKMbI
3anpoca-oTBeTa U OCTAaHOBUTCH B OXUAAHMW NOKa HEe NOAONAET K KOHLY 3aaaHHbIv nepuog. Ecnn ovepenb
ONVHHasA M He yKNadblBaeTcs B 3ajaHHbI nepuog, To npubop GyaeT onpawwmBatb BCce HeobxoguMmble
napameTpbl C MakCUMarnbHO BO3MOXHbIM MNEPUOAOM, HO 3TOT nepuog Oyaoer 6onblie 3agaHHOro B
HacTpoMKax.

BpemeHHas amarpamma onpoca:

WHTepBan
Tanmayt Mexay
oTBeTa 3anpocamu
3ani ol 3an2 o182 zani otei
nepwop, onpoca
< >

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

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

B BbllLenepeyncrieHHbIX YCNoBusiX, Npubop CMOoXeT oTnpaBnaTb 83 3anpoca B cekyHay. [laHHoe 3HayeHne
cripaBegnMBo UM ANs ApYrMX NpuGOpoB € ModoOHbIMM BpeMeHHbIMU XxapakTepuctukamu. B npouecce
pa3paboTkM anropuMTMa, Koraa rforvka YCroXHSAETCs, TO YBenuuMBaeTCs Bpemsi LMKMa M KOnMM4yecTBo
3anpocoB 3a cekyHay GyeT CHKaTbCs.

3HauyeHMe nepuoda onpoca 3aBUCKT OT anropuTMa, Kak 4acTo W Kakve napameTpbl Haao onpalivBarth.
PekomeHayeTcsl BbICTABNATb Nepuof onpoca paBHbiM 1 ¢. B aToM crniyyae npubop cMoxeT onpocuTb Ao 50
NepemMeHHbIX.

Mopsaok onpoca HECKONbKUX YCTPOMUCTB Ha LUMHEe

YCTpoKrcTBa OnpallnBarTCsa CornacHo chopmMmnpoBaHHon odepenmn. Onpoc NnponcxoauT OT HaMMEHbLLIErO
agpeca k Havbonblwemy. B npumepe Ha wmnnocTpauum Hwxe nepBbiM OyOeT OnpoLleHO YCTPOWCTBO C
agpecom 8, nocrnegHum — ¢ agpecom 32.

—|-{RS485, Cnor 1, Master:
METI00(NET10). 16
M¥110-X.8FX, 8
CMK2, 32
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MoxHo 3agaBaTb pasHbii Mepuop onpoca MOAYMHEHHbIX YCTPOWCTB. KOHKpeTHoe 3HauveHue Oyaet
3aBUCETb OT peLlaeMou 3agauu.

PacueTt agpeca n 6uta ansi cuuTbiBaHUS GyneBon nepeMeHHOM B pexume Master

B HekoTOpbIX cnyvasx TpebyeTcsa BbIMMCNNTL agpec perucrTpa u Homep Buta NOOYNHEHHOrO YCTPOMCTBA.
Onsa onpepeneHust agpeca peructpa M Homepa OuTa U3 OOKYMEHTauuM Ha ornpaluinBaembli npubop
OepeTcs pacnonoxeHvue GUTOBOM NepeMeHHoW, Hanpumep, bum 1400, nanee cnegyert:

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

MonyyeHHble agpec M Homep BBOOATCA B nonda «Peructp» n «but» BO Bpems HACTpoOWku ornpoca
YCTPOWCTBA.

* Iﬁ X Wraa: Warl =
MiMA nepemetHof Tun Appec perucrpa KomMmerTapui - Tun:  Bynescroe -
Warl Eyneackos a7
PerucTp: 87 Bur: 0
Pyrkumn yrernn: | (01 -
Pyrkpan sanech: (05 -

3anuch NO M3MEHEHWID

4.3.2 Pexxum Master

B pexume Master npubop onpawuvBaeT MNOAKMOYEHHbIE MO MHTEpdEency apyrme nogYNHEHHbIe
yCTponcTBa.

NMPUMEYAHUE
m [ns nHTepdeinca B pexnme Master rpynnoBor onpoc NogYNHEHHbIX YCTPOMCTB He
NnoaaepKnBaeTcs.

[nsa onpoca cnenyet 4o6aBuTb U HACTPOUTb YCTPOMCTBA. UTOObI 06aBUTL YCTPOMCTBO, CNeayeT HaxaTb
MKM Ha nmst nitepderica u Bbiopats Jo6aBUTb YCTPOUCTBO B KOHTEKCTHOM MEHHO.

—|- Mpwiop Moy aynnekcHbil weTepdeiic
Sxpas Ao 16 yCTpoKCTE.
Yachl

—| MHTepaeics E} ChenaTe No YMOMYEHWI

{R5485, Cnot 1, Mas
Momynw paclupeHlA
+}- Bkl
(+} Boicoobl

+ JOoBaeute ycTpoicTEo ba

ANobaeuTte Mz LWabnoHoE... ba:

& 3amenuTe uHTepdeiic » -

¥ ¥oanute wHTepdelic
lon:

[o6GasneHHoe ycTponcTBo OyoeTr oToOpakeHO B AepeBe Kak OTBeTBreHne nHrepdenca. HammeHosaHne
YCTPOWCTBA COCTOUT U3 UMEHU U afpeca yCTPONCTBa.

—|- Mnrepdeicel
—|-R5485, Cnot 1, Master

MapameTpbl onpawiMBaeMoro ycTpoucraa

[N M3MeHeHWs NapameTpoB YCTPOICTBA CreAyeT HaxaTb Ha ero HauMeHoBaHUe B JepeBe HACTPOeK — B
NpaBoii YacTW OkHa HacTpoek Npubopa oTobpassaTca NapameTpbl.
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4 Hactpovika npnbopa

Hraa: YetpolicTeo Agpec: 1€
Mepwog onpoca, Mo 100 Kon-so noneimok: Z)
TalimayT oTBETa, MC: 100
Cratyc: | <HeBoifpaHa > | | .. Onpoc: | <He Boipana =

CTapwwm perwcTpomM Bnepen Crapwwm SaifTrom enepeqn
FlDa‘t: .2 1 '4 3

KorreHTapui;

MapameTpbl onpallmMBaemoro yCTponcTea:

NUma — nvs yctponctea Ansd otobpaxeHus B fepese HacTpOoeK;

Appec — ceTeBOW agpec yCTPOUCTBa;

Mepuop onpoca, MC — BPEMEHHOW MHTEpPBAr, Yepes KOTOPbIN NOBTOPSETCS onpoc. [onycTUMbIn
AunanasoH ot 0 o 65535 mc;

TanmayT oTBeTa, MC — BpeMSl, MO UCTEYEHUN KOTOPOTO MOMbITKa ONpoca CYATAETCA HEYAAa4YHOM.
Honyctumeln gnanasoH ot 0 go 65535 mc. TaimayT oTBeTa pekoMeHayeTCs 3afaBaTh B AnanasoHe
300-500 wmc;

Kon-Bo NonbITOK — KONMMYECTBO HeyAaYHbIX MOMbITOK ONpoca, Npy JOCTUXEHUN KOTOPOTo
namensetca Crtatyc yctponcTaa. [JonycTumelin ananasoH ot 0 go 255;

Cratyc — ykasaHue ByneBckOn NepeMeHHON, B KOTOPYIO 3anucbiBaeTcd ctaTtyc npubopa: 1 —
YCTPONCTBO (DYHKLUMOHNPYET HopMarbHO, 0 — CBsI3b C YCTPOMCTBOM NoTepsiHa. MNepemeHHas
BblbUpaeTcs B Tabnyiue nepeMeHHbIX 5, KoTopasi BbI3bIBAETCH HAXaTUEM KHOMKN «...»;

Onpoc — ykasaHue ByneBckon nepemMeHHON, KoTopas onpeaensietT 4ocTyn k onpocy: 0 — 3anpet
onpoca, 1 — paspeLueHue onpoca. lepemeHHast BbIGUpaeTcs B Tabnue nepemMeHHbIX 5, koTopas
BbI3bIBAETCH HAXXaTUEM KHOMKU «...»;

NMPUMEYAHUE

m MapameTpbl CTaTtyc 1 Onpoc cnyxar Ans otobpaxeHusi u ynpaeneHnsi CBsA3u npubopa ¢
onpaLuMBaembIMn yCTporcTBamu. [NprBA3aHHbIE NEPEMEHHBLIE MOXHO UCMNONb30BaTh ANd
BM3yanuaaummn Unm ycTpaHeHus obpbiBa CBSA3M B forvke paboTbl Nporpammei.

Crapwumm perucTpom Bnepea — onpegenseTr 04epefHOCTb MOCHIIKN PErMCTPOB BO BPEMS
paboTbl C ABYXPErMCTPOBLIMU NEPEMEHHBIMU;

Crapwuumm 6anToM Bnepen — onpeaenseT 04epeaHoCTb crieqoBaHus 0anToB B NOCLISIKE;
KommeHTapuin — TeKCTOBOE OnucaHue yCTponcTBa.
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4 Hactpolika npnbopa

Mpumep

TpebyeTca cuntatb Uncrno «—250.123».

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

obpasom.

HacTtpowka nopsigka crnegoBaHUA peructpoB/6anT

Mnagw
L -
CTapluwM pEMICTPOM BREpED Crapwwm SalfToM Bnepen
Float: 1 2 4 01 1 1
—
Crapuw
CTapwmm perwcTpomM Bnepen Crapwwm SafTom Bnepen
Float: 2 1 3 OOO 1
—
Mnaaw
CTaplivmM pericTpoM BRepen CrapluwmM SalfTomM Bnepen
Float: 3 4 2 01 1 1
—_—
Crapw
AL e
CTapluvmM perscTpoM BRepen Crapluwm SalfTomM Bnepen
Float: 4 3 1 1 1 OO
—

MepeMeHHbIe onpalwmMBaemMoro ycTpoucTea

B HWXHEN YacTn okHa pacnonaraeTcd Tabnuua nepemMeHHbIX onpalwlimnBaemMmoro yCTpOIZCTBa.

YTt06bl 06aBMTL NEPEMEHHYI0, CreayeT HaxaTb KHOMKY + MNMepemeHHas byget nomelleHa B Tabnuuy,

KaK Ha PUCYHKE HUXKe.

+ 0O X

MMA nepeMeHHo iR Tian Appec perucTpa KoMMerTapui
Warl Bynescroe 1]
War2 Bynesckos 0

YTtob6bl co3aaTb HECKONbKO nepeMeHHbIX CO CXOXUMU HaCTp0I7IKaMVI, cnenyer Bbl6paTb nepemMeHHy B

Tabnvue v HaxaTb KHOMKY D TupaxupoBaTb.
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4 Hactpovika npnbopa

o5 TupaxuposaHue nepemedHol x
MNapameTpkl
Mnr: Var2|
HauaneHeli Homep: P -
KonwmuecTeo: 3 -
War appeca: 2 -
Ok Ctmexa

HacTtpowiku TupaxvpoBaHus nepemMeHHON:

*  Uma — umda nepemMeHHON, koTopas byaeT TMpaxvpoBaHa;

* HavanbHbIM HOMep — HavanbHoe Yncno, kotopoe byaet 4o6aBNEeHO K UMEHN TUPaXMpPyeMon
nepemMeHHoMm;

+  KonunuyecTBO — KONMYECTBO NEPEMEHHbBIX, KOTOPbIE HY>KHO A06aBUTb;

+ UWlar apgpeca — Liar, C KOTOpbIM ByAeT yBennuuBaThbCsa 3Ha4eHne napameTpa Pernctp.

[NepemeHHble OyoyT fobaBneHbl B Tabnuuy.

+ 0O X
MMA NEpEMERHDR Tun Agpec peructpa K.oMMeHTapHi -
Warl Bynesckos 1]
War? Eynesckos 0
War2d BEyneecros 0
War2d BEyneecros 0

Ons yoaneHua na Tabnuubl crieayet BblAENNTb Heo6xo,qmmyro nepeMeHHy 1 Ha)XXatb KHOMKY x

CBouncTBa nepeMeHHOMN onpalmBaemMoro ycTpomcrTaea

Mrag: Warl

Twn:  UenowscnenHos -

PervcTp: 515
PyHkpn yteHuA; | 03 -
PyHrpa sammcy:; | (06 -
2AENMCE N0 MSMEHEHWID

KonmuecTso permctpos: 1 | =

1
JanycK YTeHWA: 5 ApaHa

W

W

Janyck sammcw: | = Ae BeIBpaHa

W

Cratyc: | <He BoifpaHa

KommeHTapuii:

CeoMicTBa nepeMeHHoN onpaLlmMBaemMoro yCTponcTBa HacTpanBarTCA cnpasa oT Tabnuubl:

*  WUmsA nepemMeHHON — HaMeHOBaHME A11s 0TOOpaXkeHns B Tabnuvue nepeMeHHbIX 5;
* Tun — 1un 5.1 nepemeHHoN: ByneBCKUI, LLeNnoYNCNeHHbIN Uny ¢ NnasatoLlen 3aniaTon;
+ But (TOonbKO ANs NnepeMeHHbIX 6yneBcKoro Tuna) — Homep 6uTta ong uTeHus;
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4 Hactpolika npnbopa

Peructp/Appec peructpa — 3Ha4deHUe perncrpa, kK KotTopomy obpataercs npubop,
oTobpaxaeTcs B Tabnuue;

PYHKUUNA YTeHUs/(PYHKUUSA 3anmMcy — OTKIIOHYEHME UK BbIOOP hYHKUMK 3annucu/vTeHuns;
KonuyecTBo (TONbKO ANA LEeNOYUCIeHHbIX NepeMeHHbIX) — KONMYEeCTBO 3aHMMaeMBbIX
nepemMeHHON perncTpos: 1 unm 2;

3anyck YTeHMsa — HasHa4YaeTcs nepeMeHHas byneBckoro Tmna Ans NpuUHyAMTENbLHOIO YTEHUSA
[aHHOW NepeMEHHOM;

3anyck 3anucu — HasHavyaeTcs nepeMeHHas OyneBcKOro Tmna Asis NpUHyaUTENbHOW 3anuncu
[aHHOW NepPEMEHHOM;

CraTtyc — HasHavaeTcs Leno4vmcrieHHas nepeMeHHasi, B KOTOpyto ByaeT 3anmcaH Kog ownbkm
Modbus 4.3.1, B cnyyae ee nosiBneHus;

KommeHTapuin — TekCTOBOE OnMcaHne NnepemMeHHon ans otobpakeHus B Tabnuue nepemMeHHbIX 5;

LLIaGnoHbI ceTeBbIX YCTPOUCTB

Onsa wHTepdencoB B pexume Master OocTynHO co3gaHve M UCMOoNb3oBaHWe LWAabnoOHOB CETEBbIX
YCTPOWCTB. [NapameTpbl U NepeMeHHbIE HACTPOEHHOIO YCTPOMCTBA MOTyT ObiTb COXpaHeHbl B BUae danna

wabnoHa. [na coxpaHeHus wabnoHa crnegyetT HaxaTb KHOMKY IE CoxpaHuUTb YCTPOMCTBO Kak

Momynu pacluuperina
[+}- Bxogst Jobaeute us labnoHoe...

WabnoH. B oTKpbIBLIEMCA OKHE MpoBOAHMKA crnegyeT BblibpaTb pacrnonoXeHue n BBECTU UMSA davna.
danin 6yageTt coxpaHeH ¢ pacwmperHem . dvip. CoxpaHeHHbIN WabnoH MOXHO MCNONb3oBaTh ANs APYrunx
UHTEPdENCOB U NPOEKTOB.

[nsa ucnonb3oBaHusA coxpaHeHHoro wabnoHa cnegyet HaxaTtb [MKM Ha HavmeHoBaHWe uHTepdelnca B
Aepese HacTpoek u BbibpaTb [lo6aBuTb n3 LLlabnoHoB... B oTkpbiBLIEMCA OKHE NPOBOAHUKA criegyeT
HaWTW pacnonoxexHve cparina un 3arpy3utb. LWabnoH npumeHuTca Kk mMHTepdpelnicy BMecTe Co BceMu
napameTpamu.

—}- MNpuGop

JKpaH

Yach

RS485, Cror 1, Magter
4+ JoBaeute yoTpoicTEs

[+} Bexoaw: & 3amenute untepbeiic k

X Yopanute untepdeliic

Ona paga yctponcts nponssoactsa komnaHun OBEH ecTb rotoBble WabmnoHbl, KOTOPbIE MOXHO 3arpy3unTb
13 oHnanH-6a3bl ¢ nomoLlblo MeHeoxepa komnoHeHToB 3.10.

KoHdurypupoaHue nnatbi NMP-UM485

Mocne koHdurypmpoBaHus Bcex napametrpoB B OWEN Logic crnegyeT npoBepuTb NOMOXeHWe S)KamnepoB
Ha ceTeBou nnate MNP-UMN485. [ina paboTkl B pexxume Master no uHtepdpency RS-485 pxxamnepsl cnegyet
yCTaHOBUTb B nonoxexHve MST.

PRR12B02 CL1
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4 Hactpovika npnbopa

4.3.3 Pexum Slave

B pexume Slave npubop npegoctaBnsieT AaHHble ONfS CYMTbIBAHMSA APYrMM YCTPOWCTBOM B CETW,
CaMOCTOSITENbHbIN ONPOC He BeeT.

YT106bl HaCTpOUTL MapameTpbl Nepegayn AaHHbIX, cnegyeT HaxaTb Ha umsa npubopa (Mo ymonyaHuio —
Cawm, 16) nog HaMmeHoBaHWEM UHTepdenca B AepeBe HAaCTPOEK.

—|- MnTepdeicnl

MapameTpbl npubopa

Wraa: Cam Appec: 16
CTapluvmM peErMcTpoM BRepen Crapwwm GaiTomM Bnepen
Float: 2 1 4 5
KomMmMeH Tapui;

B npaeoli YacTu okHa HacTPOEK pacrofoXKeHbl 06LLME A5 BCEX NePeMEHHbIX NapameTpbl npubopa:

*  WNma — nvsa npnbopa ans otobpaxeHus B fepeBe HacTPOeKk;

+ Appec — ceteBown agpec npubopa;

+ CTapwmm peructpom Bnepeg — onpenensier o4epeaHoCTb NOChINKU perucTpos npu pabote ¢
ABYXPErncTpoBbIMW NepemMeHHbIMU;

+ Crapwum 6anTom Bnepen — onpeaenseT 04epeaHoCTb crieqoBaHus 6anToB B NOCLISIKE;

+ KommeHTapui — TekcTtoBoe onvncaHune npubopa.

[ns npu6opa B pexume Slave gonyckaeTcs onpoc Ao 64 perucTpos npu rpynnoBoM onpoce.

NMepemeHHbIe Nnpubopa

B HwmxHem yactu oOkHa pacnonaraeTtcd Tabnuua nepemeHHbIX npubopa, 3HavyeHus KOoTopbiX OyayT
CUYUTBLIBATLCS APYrUM YCTPONCTBOM.

UT06bl 06aBUTL NEPEMEHHYIO, CrieayeT HaXaTb KHOMKY + MepemeHHas ByaeT nomMelleHa B Tabnuuy,
Kak Ha pUCYHKe HIXe.

+ 0O X

MA MepeMeHHoR Tian Appec perucTpa KoMMerTapui
Varl Lenouwcnesros 512
War2 Uenouwcnestos 513

UT06bl CO3aaTb HECKOMbKO NMEPEMEHHBIX CO CXOXMMW HAcCTpoikamu, criefyeT BbiOpaTb NMepemMeHHyo B

Tabnuue n HaxaTb KHOMKY D TupaxupoBartb.
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o-! TupaxwnposaHue nepemedHol *
MNapame okl
Mrag: Warl
HauaneHeii Homep: 4 -
KonwuecTso: 3 -
War apgpeca: 2 -
Ok COtmena

HacTpolikn TupaxxmposaHus nepeMeHHOMN:

*  Wma — umdA nepemMeHHONn, koTopas byaeT TMpaxvpoBaHa;

* HavanbHbIM HOMep — HavanbHOe Yncno, kotopoe byaet fo6aBNEHO K UMEHN TUPAXMPYEMOK
nepemMeHHoMN;

* KonunyecTBO — KONMYECTBO NEPEMEHHbIX, KOTOPOE HYXXHO A06aBUTb;

+ Llar appeca — Lwiar, ¢ KOTOpbIM ByaeT yBenuunmBaTbCs 3Ha4eHne napameTpa Peructp.

lMepemMeHHble OyayT fobaBneHbl B Tabnumuy.

+ B X

MMA NEpEMEHHD IR Tun Agpec peructpa KoMMeRTapKi
Warl Llenouscnettos 512

Warl4 Llenoukcnettos b14

Yarlb Lenouscnetnos 516

Yarlg Lenouscnetnos 518

Ons yAaneHua n3 Tabnuubl cnenyet BblOAENNTb H606XO,EI,I/IMyI'0 nepemMeHHy U HaXatb KHOMKY x

CBouncTBa nepeMmeHHoOM npnbopa

Mran:
Tun: -

Pervctp: 1

KorreHTapui:

CsoicTBa nepemeHHon Npnbopa HacTpaneatoTCcsa cnpasa oT Tabnuubl;

*  WUmsa nepemeHHON — nmsa nepemeHHon npubopa (3agaeT nonb3oBaTenb);

e Tun — t1n 5.1 nepemMeHHON Npndopa: LENOYNCIIEHHBIA UMK C NNaBatoLLEN 3anaTom;
NPUMEYAHUE
ByneBckne nepeMeHHble MOXHO CUYMTaTh B LIENOYMCIIEHHYIO NepeMeHHy. CocToaHne

ANCKPETHOTO BXOAa MOXHO 13BreYb ¢ nomollbto 6noka EXTRACT 6.1.5.1 unun
nogxogswero makpoca us Menegxkepa komnoHeHTos 3.10.

+ Appec peructpa — agpec peructpa nepeMeHHorn npubopa (3agaet nonb3oBarens). [uanasoH
[OCTYNHbIX aApecoB ykasaH B pykogoocmee o 3Kcrnyamauyuu npmbopa;

+  KoMMmeHTapuin — TEKCTOBOE OMMCcaHne 3Ha4YeHnsi nepeMeHHoN Ans oTobpaxeHus B Tabnvue
nepemMeHHbIx 5.1.

4.4 Moaynwu paclumpeHus

B pasgpene Moaynu paclumpeHuMsi HacTpamBaloTCA MOOKMOYEHHble K Mpubopy mMoaynu paclumMpeHus
BBOAa/BbIBOAA.
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HNo6aBuTb Moaynb pacluMpeHus

UTo6bl go6aBUTL MoAayfb paclvpeHus, cneayeT Haxatb MNKM Ha pasgen Moaynu pacluvpeHus B
JepeBe HacTpoek 1 BblibpaTh [lo6aBUTL MoAynb pacwupeHus — < Mogenb Moayns paciuMpeHus >.

HacTpoiika npuBopa

=} Mpwdop
Skpan
Yackl
WHTeppeiice
Mamynm pacwmper JoBaenTe MoayAb paciumpeHns
—|- Bxoob!
+} AHEnoroBkIE
[+}- [nckpeThble
—|- Boixog!
[+} OuckpeTbie

nerM-220.3
MPM-24.3
neM-220.1
MPM-24.1

MpoyuTaTth

O X

3EKPLITE

Mogynb pacluMpeHust otobpasutca Kak OTBETBMEHWE pasdena B [AepeBe HacTpoek. HaumeHoBaHue
MOZYnsi pacLIMPEHNs COCTOMUT U3 MOLENv MOAynsa U HoMepa 3aHUMaeMOoro crorTa.

Mogynb paclumpeHust MOXHO yaanutb, Haxae KM Ha ero HaMmeHoOBaHWe B JepeBe HacTpoeK 1 BbibpaB

COOTBETCTBYIOLLYIO (DYHKLMIO.

MapameTpbl MoAyns paclMpeHus

I'Iapameprl BblAermieHHOro Moaynsa pacumpeHus OT06pa)KaIOTCF| B I'IpaBOIZ 4acCTun OKHa HacCTpoOeK.

HacTpoiika npuBopa

=} Mpwuop

Srpan Homep cnota:

Yackl

WHTeppeiick EnmE

Meoaynu paciumpetua

(+} Buopw
(+} Beotopom

1

3akpeiTe

B Bbinagatowem MeHto Homep CcnoTa yKa3blBaeTCA HOMep ClioTa B an6ope, 3aHMMaeMbIn moaynem
pacmnpeHus. Konnyectso Mop,yne|7| paclmnpeHnsa He MOXET MnpeBbillaTb KONM4eCcTBO CI10TOB B anl6ope.
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CTtaTtyc nogknioyeHns Mogyns paclUMpeHns MOXET COXpPaHSTbCS B NepemeHHyto bynesckoro Tuna. Ecnu
CBSI3b C MOAYIIeM YCTAHOBMEHA, TO NEPEMEHHAsn XpaHUT 3HadeHue True, ecnu CBsi3b HE YCTaHOBMNEHa —
False. [1ns Bbibopa nepeMeHHO, B KOTOPOW ByAeT XpaHUTLCA CTaTyC, CNeayeT HaxaTb KHOMKY «...».

OTkpoeTcs Tabnuua nepemMeHHbIX 5, B KOTOPOW MOXHO BblbpaTb MEPEMEHHYH0 M3 NPOeKTa WK co3aaTtb
HOBY!O.

BriGepuTe NneEpeMEHHYHD WK Co34aliTE HOBYID X
Mowek &
K
3HaueHure no Menonszoeatwe §
WMra nepemeHHoi TWn NepemMeHHoA JHEPrOHESEBMCHMOCTE YMOMMEHAIO B NpoeKTe KommeHTapmi :
b1 Bynescxoe - ] 0 Her ®
HE BuIfipaHa > - | Het
oK
BbibpaHHas nepemeHHas byget otobpaxarbcs B none seoga Crartyc.
Hacrpoiika npuiopa — O >
—} MNpwSop
- 11 -
E Homep cnoTa:
UYacw -
Cratyc:
MHTepdeich .
=} Momynu paciumpetun
MNPM-220.1, Cnot 1
+} Bxxopsl
£} Bbnoonw
JBKPBITE

[ns BbIxogoBs MoaynAa paclnpeHmna MoXxeTt ObITb HACTpPOeHO 6e3onacHoe COCTOsIHUE .

4.5 Bxoabl n Bbixoabl

B pasgenax Bxogbl 1 Bbixoabl HacTpavBaloTCA MapameTpbl M KOMMEHTapuu Afis BXOOOB/BbIXOO0B
npubopa n Moaynen paclunpeHus.

MapameTpbl 3aBUCAT OT TMNa BXOAOB/BbIXOA0B BbiGpaHHOro npubopa.

Bxoppl/Bbixodbl MOAYNEN pacluMpeHns oTobpaxkaloTcs B [OepeBe HacTpoeK C HOMEPOM 3aHMMaeMoro
croTa B CKoOKax.

[na npaBWMnbHOW HACTPOWMKM BXOOOB/BLIXOO4OB MNpubopa crnegyetr obpatutbCs K pykoeodcmey 1o
akcnnyamayuu npubopa.

[Jo6aBneHne KOMMeHTapueB
KommeHTapumn ons Bxoga/Bbixoga MOXHO Hanucatb B nonie KommeHTapum nnmn Ha naHenu CBONCTB.
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Hactpoiika npubopa - O *

—}- MpuGop o
JKpEH

KommeHTapuiA:

Yach
Wurepdeich
Momynu pacuperna
=} Bxomw

[#} AHanoroekle

—|- Omckpertue

3aKpbITE

TekcT BBEOEHHOrO KOMMeHTapusi Oyger oTobpaxaTbCs BO BCMSbIBAOLIEN MOACKA3ke MNpyv HaBeAeHMU
Kypcopa Ha BXOA/BbIXO Ha CXeMe:

11 L
@ Bxog 11
|2 oTcusTumka 1

Ana nomyugkug Goiee nrodpofkol uHOopMaLLL Haxmume F1

Be3onacHoe COCTOsIHME BbIXO4OB MoAynen pacluMpeHus

[ns BbiIxogoB MOﬂ,yneIZ pacmnpeHna MOXXHO HaCTpoOuTb Be3onacHoe cocTosiHne. Bbixog 6yp,eT npuHNMaTb
©e3onacHoe CoCTosIHME B crny4ae notepu ceBdA3n C |'|p|/|60p0M.

Hactpoiika npubopa — O *

Qs
Q6
Q7
s KommeH Tapuit 335301Te KOMMEFHTE0NT, KOTODEN GY4ET BHIEH HE cXeme

HaumeHoBaHue napameTpa 3HaueHue Onucatne

BesonacHoe cocToRHWE YcTaHoBWT sHaveHwe oy~

F1
F2

Q201) WNma napameTpa: d.Ini
Tun napameTpa: Cnkcok BE30MacHbIX COCTORAHME
Q3(1)
G4(1)
Q5(1)
Q6(1)
Q71

JaKphiTE
Qa(1) -
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5 lNepemeHHbIE

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

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

V:

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

* [NepemeHHbIE;

* CepBUCHble NEPEMEHHbIE 5.2;

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

s

BriGepuTe NneEpeMEHHYHD WK Co34aliTE HOBYID

+ [Mowck o
o
=

Virme nepereHHOR Tun nepemeHHoi JHEproHEsaBUCHMOCTE SIEET S ITIIIETOEE KomraeHTapMiA B

p P p YMOM4EHMID npoeK e p E

5 T
variable Bynescroe - O Her -
variable-2 Eyneecxoe - 1 Het &
- b=

variable-3 Bynescroe - O Her z
(%]

variable-2 Bynescroe - Il Het z
[

< HE BRIODaHS > Bynesckoe - [1] 0 Her =
3
=]
o
"
g

OK

[ns co3gaHnsa nepeMeHHoOW crnefyeTt BBECTU MMSA U 3adaTthb TUN 5.1 nnun Haxkatb Ha KHOMKY I B lleBOM
BepxHen yactu Tabnuubl. OcTanbHble napaMeTpbl 3anonHAKTCA B 3aBUCUMOCTM OT 3KCMnyaTauuoHHOM
notpebHocTH:

*  WUmsa nepemeHHON — uMsa ansa oTobpaxeHust Ha naHenu lNepemMeHHble 1 Ha Brioke nepemMeHHoN B
npoekTe;

*  Twun nepeMeHHOMN — MOXET ObITb HA3HAYEH OAMH N3 TPEX TUNOB: ByNEeBCKUI, LENOYNCTIEHHBIN, C
nnaeatwowen 3ansaton. CMm. nogpobHee pasgen Tunbl nepeMeHHbIx 5.1;

* OHeproHe3aBUCUMOCTb — 1151 COXpPaHeHWs 3Ha4eHus nepemeHHon B M3Y npnbopa B cnyyae
OTKIMOYEHNS AMNEKTPONUTaAHUA creayeT NoCTaBUTb rarioyky B Nnore HacTpowku. Bpems xpaHeHus
nepemeHHou B MN3Y 3aBucuT oT TMna npnbopa, cM. pyKkogoAcmeo no 3Kcrnyamayuu npubopa;

+ 3Ha4yeHue Mo yMOJTYaHUIo — 3Ha4YeHne, KOTOpoe ByaeT XpaHUTb NepeMeEHHast, Moka B Hee He
Oynet 3anncaHo HOBOE 3HaYeHME;

* Wcnonb3oBaHue B NpoekTe — MHAMKaLUWsS NPUBA3KM K Briokam B nporpamme. Ecnu nepemeHHas
npvBs3aHa, T0 3HavyeHne — [a;

+ KoMmeHTapum — TeKCTOBOE OonncaHue Ans oTobpaxeHus BO BCMIbIBaKOLLEN NoACKa3ke Ha cxeme
npoeKTa Npu HaBegeHWM Kypcopa Ha Oriok nepeMeHHON.

Y106kl yaanuTb nepeMeHHyto 13 Tabnuubl, cnegyet Haxatb [MKM Ha cTpoky nepeMeHHON 1 B KOHTEKCTHOM
MeHI0 BblIBpaTh YaanuTb NepeMeHHYH Uiu HaxaTb Ha KHOMKY X B nesoit BEPXHeWn Yactu Tabnumubl.

Onsa aybnvposaHna nepemeHHon cnegyeT Haxatb [MKM Ha CTpOKy nepemMeHHOW U B KOHTEKCTHOM MEHI0

a7

BbiGpaTh [ly6nMpoBaTb NepeMeHHYH0 UM HaxkaTb Ha KHOMKY B J1eBOV BEPXHEN YacTi Tabnmubl.

Tabnuua nepemMeHHbIX NogaepKMBaeT Mouck U dunsTpaumio no nmeHn. Cumeon «lMpoGen» BbinonHsAeT
ponb normyeckoro UM v nossonsieT punsTpoBaTh NEPEMEHHbIE MO HECKONBKUM KpUTEPUSIM.
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5 MNepemeHHbIEe

BriBepuTe nepemMenHye MK Co33aiTe HOBYHD >
+ al X| o
=1}

X

Wma nepemerHoin Tun nepemeHHo#R 3HEProHE3ABMCHMOCTE 3rauere no Wenonesosarue & KommeHTapuit 5
P P P YMOMYEHWID npoeKTe P E

o

Enable Bynescroe - O Het n:
anr Bynescroe - | Het o
- b=
Fin_ANR Bynesckoe - | Het 2
(5]

=1

T

]

&

I

o

o

w

g

-

oK

Ecnun BBeaeHHOW B CTpOKe NnoucKa nepemeHHon He CyulleCTBYyeT, TO €€ MOXHO co3gaTb HaxaTmem Ha

KHOMKY I B NeBOW BepxHeW yacTu Tabnuubl. MNepeMeHHOW aBToOMaTUYeCKU NMPUCBOUTCS BBEOEHHOE B
CTPOKe noucka umsi.

x

BriBepuTe NnepeMeEHHYH2 MK Co34aiTe HOBYHD

= eporestas] X
Wma nepemenHoin Tun nepemeHHoiR 3HEProHESABMCHMOCTE 3rasere no Wicnonesosanite & Kommertapui
P P P YMOMYEHID NposkTE p

Mepementie He nainettl. Beeowme apyroe sHauetne.
[nA cosnaHuA NepEMEHHOI ¢ BBERSHHEIM uMeHeM HanammTe Cospate nepementyto (Cirl+N).

| LoUT) ‘saeaLa) GIQHSMEdGJ a.|q|.|_|_d9|j'ugj_3

oK

BrIBepUTe NEpEMEHHYH? MW CO3AARTE HOBYHD >

=]

+ 55 X Nepemetas] X o
[=1]
=

Wma nepemerHoi Tun nepemeHHo#i 3HEProHESABMCHMOCTE s st KommeHtapwit 5

P P n YMOMYEHHID npoeKTE p 3
o

NepemexHan Bynesckoe - ] 0 Her [
0
@
=
=}
=
(%]
=
T
[
)
o
=]
o
L
g
=

OK

Tabnvua nepemMeHHbIX JOMYCKaeT COPTMPOBKY MO 3Ha4YeHUsIM. [ COPTUPOBKM 3HAYEHUI CNeayeT HaxaTb
Ha Ha3BaHWe KOMOHKM Tabnuubl. NMoOBTOPHOE HaXaTue COPTUPYET KOMOHKY B 06paTHOM nopsiake.
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BeiBepnTe nepemerHyto WK CO3A3NTE HOBYHD >
+ Mowck o
o
==
Mma nepemerHon Tun nepemeHHo#R 3HEProHESABMCMMOCTE Lot SRR KommeHTapuit 8
P P P YMONHEHWID npoesxTe P E
o
< HE Beifipans > bynesckoe - [] 0 Hert o
variable-& Bynesckoe - Il Het 2
- b=
variable-5 Byneecroe - [l Het &
(5]
variable-g Byneeckoe - | Het 3
]
variable-4 UenouicneqHoe - Il Het =
variable-3 UenouicnenHoe - | Het ?‘;
- o
variable C nnagaiowen sa... - Il Het =
variable-2 CnnaBawwei sa... - 1 Het é’
variable-7 Crnasamwen sa... - O Het o
0K

YUTtobbl HalWTM MecTa WCMONb30BaHWS MEPEMEHHOW B MpOeEKTe, cregyet
nepemeHHou B Tabnuue v BbiopaTb Noka3aTb CCbIKM.

BriGepuTe NeEpeMEHHYHD WK CO3A3ITE HOBYID

+ E& X Moweck
WMa nepemeHHoi Tun nepemMeHHoRA e e Wenonezosarue
P n P ¥MOMHEHMID npoeKTe
varl Bynesckoe - - = Na
@ MoKasaTe CoRIMKK
HE BeifpaHs > Byneeckoe - Het

Ea JyBaupoEaTe NepeMeHHy 0 Ctrl+D

X ¥panute nepemennyio (Del)

B oTkpbIBLLIEMCS OKHE 0TOBpasnTCca nHopMauus 0 BolGpaHHOW NepeMeHHOMN.

CcblAKW Ha nepemerHyto “varl”

Ha A3HHYD NEPEMEHHYD MMEHDTCA CCRINKK B CNEOyHULLKE MECTIX NpOeKTa!

Bnok yTeHuA 13 nepemerHoi varl

JEKpEITE

Haxatb KM Ha cTpoky

>

KommeHTapuit

LoUT) ‘smgaLa) GI‘IHDHEda:] Q|qH_|_deg_|_:]

YTtoObbI yaannTb NMPUBA3KY K 6J'IOKy nepemeHHoﬁ B MpOeKkTe, cnegyetr OTMEeTUTb HyXHble NepeMeHHble
rariodKamMmu 1 HaXXaTb KHOMKY Yoanutb. I'IepemeHHaﬂ ocTaHeTcs B Tabnuue, HO He 6y,qu ncnonb3oBaTbCA

B NpOeKTE.

5.1 Tunbl nepeMeHHbIX

B OWEN Logic ncnonb3ytTcsi Tpy TUna nepemMeHHbIX:

75



5 MNepemeHHbIEe

*  OyneBCKui (ABONYHBIN);
*  LENIOYUCNEHHBIN;
* CnnaBatoLLen 3anaTou (BeLEeCTBEHHbIN).

3HayeHUst OT OOHOM MepeMeHHOW K OpYrod MOryT nepefaBaTbCsi TOMbKO MPU COBMafawowwux Tunax
nepemMeHHbIX.

ByneBcku#n Tun
lMepemeHHasa GyneBcKOro TMna MoXeT NPUHMMaTh O4HO M3 AByX 3HadveHui: 1 (True) unm O (False).

Ha cxeme nepemMeHHble 6yJ'IeBCKOFO TNna coegnHATCA YepHbIMU NTUHUAMW:

(o >

LlenoyncneHHbIn TUN

MepemeHHas LEMOYUCMEHHOro TUMa MOXET NMPUHMMAaThL 3HaYeHWe LIenoro yucna B AvanasoHe oT 0 Ao
4294967295.

Ha cxeme nepemMmeHHble LefTo4YUCIieHHOro Tmna coegnHATCA KpaCHbIMU NTIMHUAMMW!
=

Twvn c nnaBawoLen 3anaTon

lNepemeHHass TuMna C nnaBawLWen 3ansiToln MOXET MNpPUHMMAaTb 3HaA4YeHWEe BELLECTBEHHOrO 4ucna B
avanasoHe oT —3,402823466E+38 no 3,402823466E+38.

Uucna oguHapHOM TOYHOCTWM C nNnasawllen 3anaTtorn obecneymBardT OTHOCUTENbHYH TOYHOCTb 7— 8
DEeCATUYHbIX Ldp B AnanasoHe ot 10-38 o npumepHo 1038,

Ha cxeme nepemeHHble TUNa ¢ NnaBatoLLen 3ansaTon coeqmHaTCs PUONETOBLIMU NNHUSMU:

5.2 CepBUCHbIe NepeMeHHbIe

CepBuCHLbIE MEPEMEHHbIE CBsi3aHbl C HACTPOWKOW Mpubopa M MOryT TOMbKO CYMTLIBATLCA. 3anuncb B
CepBUCHblE MepeMeHHble HegocTynHa. Habop CepBUCHLIX MNEPEMEHHLIX MOXET OTnMyaTbCs B
3aBUCUMOCTM OT nNpubopa.
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5 MNepemeHHbIE

BelGepuTe NepemMerHy >
WMran Tun nepemettoi =
—| 4ack peankHoTD BPEMEHK -E
]

CeryHobl Llenoykcnertos E

Mty el Lenouwcnetinoe @
I

Uachl Llenoukcnernoe &

[=:}

[etb Llenoumcnentos §

T

Mecau Lenoumcnentos m

=

i

Moo Llenouwcnernoe 2

=

]

=

I

T

m

OK

Ha cxeme cepBucHble NepemMeHHble 0603Ha4arTCA CepbIM LIBETOM:

e —

Mecay

log,

5.3 NepemeHHble nHTephenca cBA3U

B tabnuue nepeMeHHbIX Ond KaXgoro MHTep(beVlca CBA3M CcO3aaeTcd oTaenibHaA BKagka C ornmMcaHnem

CeTeBbIX NMepeMeHHbiX. B 3arornoBke BKMagku ykasbiBaeTcsl TUM MHTepdeiica ¥ HOMep 3aHUMMaemoro
cnoTa.

Pexum Master

Ons MHTepcbeﬁca CBA3N B pexnme Master Tabnuua COOEPXNT BKNAaAKM C ceTeBbiMA NepeMeHHbIMU OnA
Kakgoro onpatwinsaemoro yCTpOVICTBa.
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5 MNepemeHHbIEe

BriBepuTe CETEBYHD NEPEMEHHYH? MK CO34aATE HOBYHD >
Mok =

E

=

—— a
Yemoicteo, 16 z
@

WMran Tvn nepemMeHHoR PYHKLMA YTEHMA PYHKLMA SEMMCH pﬁ;‘;a AD‘D?:;B?HE KommeHTapii 0

h=)

cHeseiipasa >  Bynesckoe - D1 - xD5 - 0 0 2
Var2 Byneecroe - 01 - 05 - 512 3 ‘%

Var21 Bynescroe - (e - O05 - 512 4 @
Var2? Bynescroe - (e - 1114 - 512 5 g
VarZ3 Byneecroe - 01 - 05 - 512 6 E

@
o
[1|']
e

&

g

OK

O HacTpoWkax nepemMeHHbIX cM. nogpobHee B pasgene Pexxum Master 4.3.2.

Pexum Slave
Insa nHTepdelica cesA3n B pexxume Slave Tabnuua otobpaxaeT cUMTbiIBAEMbIE CETEBbIE NEPEMEHHbIE.

BriBepuTe CETEBYHD NEPEMEHHYHD MK CO34aNTE HOBYHD

x

[Mowck
Wran Tin nepemMeHHoR Agpec pervcTpa Korrertapii
Varl C nnaeatowed 3anaToi - h2
Var2 LenouncnerHos - 514
< HE BeifipaHa & Lienowscnexroe - bi5

7 LoUT) 'Gap-gy | S9HHSWadal smHokada]) | saHHamada) |

oK

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

5.4 KonnpoBaHue nepeMeHHbIX

MepemeHHbIe MOXHO KOMUPOBaTb M3 MPOEKTa B NPOEKT A1t MOBTOPHOMO MCMOMb30BaHUSI U COKpaLLeHus
BpEMEHN Ha pa3paboTky. [ns KONMpoBaHWS NepeMeHHON crenyeT BblaenuTb Onok ¢ nepemeHHon B

MCXOOHOM MPOEKTE U HaXaTb KHOMKY D Ha naHenn MHCTPYyMEHTOB NUINn Bbl6paTb KOMaHay KOnMpOBaTb

B KOHTEKCTHOM MeHo BGrioka. I'IepemeHHaﬂ BCTaBIIAETCA B D,perVI NPOEKT HaXaTunem Ha KHOMKY D Ha
naHenn MHCTPYyMEeHTOB Ui C NOMOLLbHO Bbl60pa KoMaHAbl BcTaBUTb B KOHTEKCTHOM MEHIO XOriCTa.

NMepeMeHHbIe

Bo Bpems BCTaBKM CKOMMPOBAHHOrO Orioka MNepeMeHHOM B MPOEKT MNPOBEPSOTCS BCE CBOWCTBA
nepemeHHbIX. Ecnu B npoekte ecTb nepemMeHHas C MOMHOCTbI0 COBMajarLLlMMy CBOWCTBaMu, TO OHa

78




5 lNepemeHHbIE

,CI,Y6J'IVIpyeTCﬂ B Onok. nepeMeHHble C OTNMYaLWMMNCA CBOWCTBAMM aBTOMATUYECKM CO34aloTCA B
NpoeKTe. Ecnu nmena nepemMeHHbIX coBnagarT, HO Apyrue CBOMCTBA OTNMNYAlOTCH, TO CO34aeTcs HoBas
nepemMmeHHasa, HO KOHd)J'lMKT MMEH 0To6pa>|<eH B Tabnuue nepemMeHHbIX, 1 TpeGyeTCﬂ CMEHUTb MSI OAHOW
N3 NepeMeEHHbIX.

s | |MTPUMEYAHUE
1 | |B npoekt ans npnbopa, KoTopbIN He NOAAEPXMBAET TUN AaHHLIX C NNaBaloLLeil 3anaToil,
HEBO3MOXXHO BCTaBUTb NEPEMEHHbBIE TUMA C NIaBatoLLEN 3aMNSITON.

< | |MTPUMEYAHUE
1 | |OHeproHesaBucHMble NepeMeHHbIe HEBO3MOXHO BCTaBUTL B MPOEKT Ans npubopa, KOTOPbIN X He
nogaepXxuBaer.

CepBVICHbIe nepemMeHHbIe

B npoekT ans npubopa, KOTopbI He NOAAEPXKMBAET Yachl pearnbHOro BpeMeHMW, HEBO3MOXHO CKOMMpOBaThb
CEpBUCHbIE NEPEMEHHbIE.

NMepemeHHbIe MHTepdenca ceasmn

B Opyron npoekT MOXHO CKOMMpoBaTb TOMbKO MepeMeHHble UHTepdenca cBAsn B pexume Slave ang
nMOeHTMYHOro HoMepa cnota. NlepemeHHble MHTepdenca ceasm B pexmme Master crnegyet cosgaBaTtb
BpPYyYHyto. Bo Bpemsi BCTaBkM CKONMMPOBAHHOIO Grioka CETEBOW MEPEMEHHOW B MPOEKT MPOBEPSIOTCA BCE
CBOWCTBa NepeMeHHbIX. Ecrv B MpoekTe ecTb NepeMeHHast ¢ NOIHOCTbIO COBNaAatoLLMMM CBOMCTBaMM, TO
OHa pybnvpyetcsa B 6nok. NepemMeHHble C OTNMYalLWMMUCA CBOMCTBAMU aBTOMATUYECKM CO34atoTCsl B
npoekte. Ecnv ums unn peructpbl NepemMeHHbIX COBMagaloT, HO ApyrMe CBOWCTBa OTNMYalTCHA, TO
co3gaeTcd HOBas NEepeMeHHasi, HO BO3HMKAeT KOHMMWKT PeructpoB WM MMeH. KOoHMNUKT MOXHO
YCTpaHWTb B Tabnuue nepemMeHHbIX, 3a4aB Apyroe NMs Unv perncrpbi.
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6 bubnunoteka

6 Bbubnuoteka

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

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

Pasnenbl 6UbNMoTekn KOMNOHEHTOB:

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

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

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

+ OnemeHTbl ynpaBneHus 6.4 cnyxart onsg nporpammmupoBaHms gucnnes npyubopa 3.4. ArnemeHThbI
ynpaeneHns oTobpaxkatoTcs Ha NaHeny Bo Bpemsl paboTbl B MeHed)Xepe Unv pegakTope 3KpaHoB
2.8.

6.1 DyHKUUM

* Jlornyeckune cyHkummn 6.1.1;

*  ApudmeTtuyeckue pyHkummn 6.1.2;
*  OyHKUMKM cpaBHeHUA 6.1.3;

+ CpgsuroBble pyHKUMKM 6.1.4;

* burosble pyHKkLMKM 6.1.4.

6.1.1 Jlornyeckue chpyHKUUN

« W (AND)6.1.1.1

« WIN(OR)6.1.1.2

+ HE(NOT)6.1.1.3

* Wcknovatowee NN (XOR) 6.1.1.4

OcobeHHOCTbI0 paboTbl GII0KOB NTOrMYECKUX PYHKLMIA ABIISIETCS X CaMOHACTPOMKa Ha TN AaHHbiX. Ecrin
K Bxogy 6Onoka O6blna noaocoedMHEHa UerovucrieHHass nepemMeHHasl, TOo O6rok  aBTOMaTU4YecKu
nepecTpavBaeTcs Ha paboTy C LeNoYNCIEHHBIMU 3HAYEHUAMM.

N
: AND

324425 % »
AND | -

82,39 " .
AND [

Ona doyHkumn U n WU cnepyeT yuuTbiBaTb, YTO HENOAKMOYEHHble BxoAbl 6rnokoB 6yoyT uMmeTb
cregyloLme COCTOSHNS:

e Anga dyHKummn U — nornveckas «1»;
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6 bubnuoteka

*  anga dyHkummn UMW — norndeckuin «Ox».

B atom cny4ae OnoKn BbINOMHAOT beHKLI,MEO noBTOPUTENA CUrHana. Ons yBENMM4eHna 4mcna BxonoB Yy
Jorm4eckmnx Cp)/HKLI,VIﬁ MCNOJib3yETCA X KaCKagHOE BKITlO4YEeHNe!:

11— 11—
2—{AND—anD—Q = 12— ANDlq
3 ———— 1] 3

6.1.1.1 U (AND)

Sy SRR
11 Iz_Q » : jAND

| 2

Ecnu Ha oGa Bxoga Ornoka dyHKUMM MOCTYNawtT CUrHanbl formdeckon «1» (Bce BXOAbl BKITHOYEHbI —
KOHTaKTbl 3aMKHYTbI), TO Ha BbIXOAE NOSIBNSAETCS CUrHAMN Norm4eckom «1» (BbIXO BKIHOYEH).

Pa6oTte hyHKLUM COOTBETCTBYET TabnuLa COCTOSIHUNM:

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

Ecnu Ha Bxogpbl 6rnoka beHKLI,VIVI NOCTyNnakT Ueno4vncrieHHble 3Ha4yeHud, To onepauua 6yp,eT npoun3segeHa
Hag KaxxablM OBUTOM 3Ha4YeHUs1 B OTAENbHOCTH.

0011
n | 0101
0001

6.1.1.2 U (OR)

11 [|1 o o .
T e

Ecnu Ha ogvH u3 BxogoB 6noka oyHKUMM NOCTYNaeT CMrHan normveckon «1» (KOHTakTbl 3aMKHYTbI), TO Ha
BbIXOZe dreMeHTa NosABnAeTCcs nornyeckas «1» (BbiIxod BKITHOYEH).

Pa6oTe hyHKLUM COOTBETCTBYET TabnuLa COCTOSIHUIM:

"1 12 Q

0
0
1
1

===

0
1
0
1

Ecnu Ha Bxoabl 6rioka chyHKUUM NOCTYNatoT LEenoYMCreHHble 3Ha4YeHus1, TO onepaums byaeT npousseneHa
Haj KaXkablM OUTOM 3HaYeHUs B OTAENbHOCTY.
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6 bubnunoteka

0101
0111

6.1.1.3 HE (NOT)

CDyHKLI,VIﬂ ncnonb3yeTca ana MHBepTnpoBaHA CUrHana.

I1

k1 |
===\ Q

v

Ecnu Ha Bxop 6noka yHKUMM NOCTyNaeT curHan normdeckoro «0» (KOHTaKTbl pa30OMKHYThI), TO Ha BbIXOAE
areMeHTa NosIBMSIETCs formyeckas «1» (BbIXOZ BKIOYEH), U HAOGOPOT: CUrHaM MHBEPTUPYETCSI.

Pabote hyHKLMM COOTBETCTBYET TabnuLa COCTOSIHUNM:

1| Q
0|1
110

Ecnu Ha Bxop 6roka beHKU,VIVI nocTtynaeT Ueno4vyncrieHHoe 3Ha4dyeHne, 1o onepauud 6y,qu npoun3seneHa
Hag KaXkabiM OUTOM 3HaYeHUs1 B OTAENbHOCTH.

01
10

HE

6.1.1.4 Ucknovarowee UJTN (XOR)

I1

v

XOR

11 >

12 >
Ecnu Tonbko Ha oauH M3 BXogoB 6roka yHKLMM NOCTynaeT normyeckas «1», TO Ha BbIxoAde anemeHTa
nosiBNsieTcsa normyeckas «1» (BbIXOA BKIIOYEH).



6 bubnuoteka

Pa6oTte hyHKLUM COOTBETCTBYET TabnuLa COCTOSIHUIA:

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

Ecnn Ha Bxogpbl prHKLI,VIVI NOCTynakT uUenovncrieHHble 3Ha4eHud, To onepauuna 6y/:|,eT npou3sseneHa Hag
KaxkabIM OUTOM 3HaYeHUs B OTAENbHOCTU.

0011
XOR | 0101
0110

6.1.2 ApucpmeTnyeckme pyHKLUM

BHUMAHUE
Vi : \ | ApucbmeTryeckme pyHKLMM C NnaBaroLLel 3ansTon He AOCTYNHbI Ans NpuGopos nuHerikv MP110.

Onepauun apudmeTnyecknx PyHKLMN MOTYT NPON3BOANTLCS TONBbKO Hag 3HAYEHUSIMU LIENTOUYNCIIEHHOTO
TUNa v Tmna ¢ nnasatoLLen 3anaTon.

HasBaHue LlenouncneHHbin | Tun c nnaBawoLlen
T™N 3ansiton

CnoxeHwne ADD 6.1.2.1 fADD 6.1.2.1
BbluntaHue SUB6.1.2.2 fSUB 6.1.2.2
YMHOXeHne MUL 6.1.2.3 fMUL 6.1.2.3
HeneHne DIV6.1.2.4 fDIV6.1.2.4
[eneHune c octatkom MOD 6.1.2.5 -
BosBeaeHue B

mene.i - fPOW 6.1.2.6
Mogynb ot uncna - fABS 6.1.2.7

6.1.2.1 CnoxeHue (ADD, fADD)

VI+V2=Q=p ——  ‘fw] o
vz -

[Ona onepauni Hag LUENOYMCNEHHLIMM 3HAYeHMsIMU ucnonb3dyetcss 6rnok ADD, Hapg 3HayveHusiMn C
nnaeatoLlen 3anston — fADD.

Pe3yJ'IbTaTOM onepauunn d)yHKuMM Ha BblXo4e ABNAeTCA CyMMa BXOOHbIX 3HAYEeHUN.

Ecnu Bo BpeMs BbINOMHEHUS onepaumn 3Ha4YeHne Ymcna nosny4vaetcs donblue 4294967295 (32 6uTta), 10
Ou1TbI, BbIXOAsSLME 3a pa3psagHoCTb 32 6uTa, OTCeKalTCA.
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Mpumep

lMpumeHeHne GNOKoB PyHKLMM OIS CROXeHUs umcen 24 +2 +2 +7 = Q = 35.

24
| 24 = 24,_,

2
o 2 2 ADD ADD 28 : 28 : : 35' : -

[:[:

6.1.2.2 BoiuutaHue (SUB, fSUB)

v1v20—> e

Ona onepauni Hag UENOYMUCNEHHBIMM 3HadeHusIMKM ucnonbadyetcsa 6nok SUB, Hag 3HauyeHusiMun C
nnasatowlen 3anaton — fSUB.

Pe3yﬂbTaTOM onepauunn (*)YHKLI,VII/I Ha BblXoAe ABNAETCA Pa3HOCTb BXOAHbIX 3HaYEHUN.

Ecnun Bo Bpemsi BbINOMHEHMA onepauum yHKuMM Ha Bxoge V1 3HayeHue yucra MeHblle 3HavyeHust Ha
Bxoge V2, To pesynbratoM OydeT 4nicrno, nonyvyeHHoe cnoxeHnem mnaguero yucna nmoc 0x100000000
(4294967296) MmHyc 3Ha4veHne Yncna bonbero: (V1 + 0x100000000) — V2 = Q.

Mpumep

MpumeHeHue brioka yHKLMN ONs BblYMTaHNUS Yncen 24 — 2 = 22:

24
24

- 22 22
: 2| SUB | — "¢ : l
2 -

il

lMpumeHeHus 6noka yHKUMM ANng BelYMTaHus yncen, rae V1 meHblie V2: 2 — 24 = Q = 4294967274.

2 - -

SUB d1“2'5'4'55i157’2?’4 | 429496?2?? @

24 24 B

ol
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6.1.2.3 YMHoxeHue (MUL, fMUL)

e
V1XV2=Q# iMULx.x@

Ons onepaunii Hag UENOYUCIIEHHbIMU 3HAYeHUAMU ucnonb3yetcss 6rnok MUL, Hag 3HadeHusiMu ¢
nnasatoLlen 3ansaton — fMUL.

Pe3y.l'IbTaTOM onepaunn (*)yHKLI,I/IVI Ha BbIXOo4e ABIAETCA Npon3BeaeHne BXOOHbIX 3HaYEeHNN.

Ecnn Bo Bpems BbINOMHEHNs onepaumn yHKLMKU 3HaYeHre Ymucna nonyyaetcs 6onblie 4294967295 (32
6uTa), To BUThI, BbIXOAALME 3a pa3psAHOCTL 32 6UTa, oTCeKatoTCs.

Mpumep

lMpumeHeHne GNOKOB YHKLUM 115 NEPEMHOXEHMSA Yncen 24 -2 - 2-7=Q = 672.

- 48 48
2 R 296 ke 672 672 .
| 2 S 7iMuL S 2Rl :
2 2 .

7 ?.‘| ﬁ

6.1.2.4 Nenexue (DIV, fDIV)

V1 V2 DIV [
Q = - o)

Ona onepauun Hag UENOYMCREHHbIMU 3HavYeHnsMUM ucnonb3yetrcs 6nok DIV, Hag 3HaveHusmu c
nnasatowen 3ansaton — fDIV.

PeSyJ'IbTaTOM onepaunn CIL)yHKLlVIVI Ha BbIXOAe ABMNSAETCS YaCcTHOE OT AENEHNsS BXOAHbIX 3HAaYEHUN.

Ecnn Bo BpeMA ncnonb3oBaHUA onoka DIV B pesynbraTte gerieHna nony4yarTca gonn uernoro 4Ymcna, 1o Ha
BbIXO4e Npon3BOoANTCA OKpYyrneHne 3Ha4eHna 40 Lenoro Yncrna B MeHbLUYKO CTOPOHY.

B cniyyae genenus Ha 0 Ha Bbixode anemeHTa byaet 3HadeHne OxFFFFFFFF.
Mpumep

lMpumeHeHne 6noka PyHKUMK ANns geneHund Ymcen 24 +2=Q =12

2 oiv |12 1.2@
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6.1.2.5 [leneHune c octatkom (MOD)

V1 TR

(v -]

PesynbtratoM onepaumm yHKUMM Ha BbIXOAE SIBNSIETCS OCTATOK OT AENEeHUS BXOOHbIX LIENOYUCIIEHHbIX
3HaYEeHUN.

B cniyyae genenus Ha 0 Ha Bbixoge onoka dyHkuumn 6yaet 3HadeHume 0.
Mpumep

[MpumeHeHne 6rnoka yHKUMM NS BbIOENEHUSA LEMNOro ocTaTtka oT AeNeHnst ymcna 22 Ha 3.

22 %2--22
: ) 1 1
3|MOD [ .——. Ql
BN

6.1.2.6 Bo3BeaeHue yncna B cteneHb (fPOW)

v

Vill=Q = o [T

PesynstatoMm onepauun yHKUMM Ha Bbixode sBnsieTcss nepemeHHas tuna float, paBHas uncny VA1,
BO3BeleHHOMY B CcTeneHb V2.

Bbrnok paboTaeT TONbKO CO 3HAaYEHUAMM C NaBakoLLen 3ansiTon.
Mpumep

lMpumeHeHue brioka byHKLUUKM Ans Bo3BeAeHWs Yicna 3 B CTeneHb Ymicna 4.

3
3 - 3
s 81 a1
4| PPOW | . — Q
[:4 4 1

6.1.2.7 BaaTtune moaynsa ot yucna (FABS)

V|=Q = [V {88 o

Bbriok pa60TaeT TONbKO CO 3HAYEHMSIMU C NaBatoLLEn 3ansaToun.

Pe3yJ'IbTaTOM onepaunn Q)yHKLI,I/II/I Ha BbIXo4e ABnAeTcA Moayrb nogaBaeMoro Ha BXxod 3Ha4eHus.
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Mpumep

IMpumeHeHne GNokoB yHKUUM Ois onpeaeneHus mogynew vucen: |-3,4| = Q

34 | >% 34 aBs 3;4'_3:4( Q
o7 S[mes (" a

6.1.3 ®yHKUMMN cpaBHEHUSA

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

6.1.3.1 PaBHo (EQ)

Vv

= —)

V2

[-3.4],16,7|=Q=6,7

Pe3y.l'IbTaTbI BbIMOJIHEHUA onepaunn 6noka Ha Bbixoge CpaBHEHNA BXOOHbIX 3HaYEHUN:

+ V1=V2-5Q=1;
* VI>V2-5Q=0;
+ Vi<V2-Q=0.

Mpumep

24 %ﬁ .24

24 e |

24

23 23 B

I

6.1.3.2 bonbue (GT, fGT)

—

V1 ]

GT _.—_@

[vz I

24 24 o . _
SR

Pe3y.l'IbTaTbI BbIMOJIHEHNA onepaunn 6noka Ha Bbixoge npwn cpaBHEHNN BXOOHbIX 3HaYEeHUN:

* V1=V2-Q-=0;
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s VI>V2-5Q=1;
+ VI<V2-Q=0.

[lns cpaBHEHMS LEeNoYMCEHHbIX 3HAYeHU ncnonbayetcs ornok GT, Ans 3HayYeHui ¢ NnaBatoLLen 3ansaTomn
— 6nok fGT.

Mpumep

24 24 - -24

: 0 0
24| GT — -CH
24 e _,; .

24 24 24

aferl—'(a

24

23 |2

b EAS

6.1.3.3 Bbi6op (SEL, fSEL)

NPUMEYAHUE

|I| ®yHkuma Beibop (SEL, fSEL) B8 OWEN Logic HasbiBaeTcs TepHapHas ycroBHas onepaums
CpaBHeHwus.
V1

[ |

BE

Ecnun V1 paBeH nornyeckomy «0O», TO pe3ynsTaTtoM BbINOMHEHMS onepauumm 6rnoka Ha Bbixoge ABnsieTcd
BxogHow curHan V2. Ecnu V1 paBeH normyeckon «1», To pe3ynsTaTtoM BhINOMHEHMS onepauun 6noka Ha
BbIXO4e ABNAeTCA BXoAHOW curHan V3.

* V1=0-Q=V2;

- V1=1-Q=V3.

[nsa Bbibopa LenoYnCcneHHbIX 3Ha4YeHnn ncnonbayetcst 6nok SEL, ans 3HadeHWin ¢ nnaBarowen 3ansaTomn
— 6nok fSEL.
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Mpumep
(VT P——o0—
. i
(VT 11—

2,.3.52 SEL 3,_..“3{ Qi |
]

6.1.4 CaBuroBble PyHKLUKN

* Jlornyeckun cosur Bneso (SHL) 6.1.4.1;
* Jlornyeckun casur Bnpaso (SHR) 6.1.4.2.

6.1.4.1 NMNobuTtoBbLIN Nornyeckumn casur Bneso (SHL)

MobuToBbIM nornyeckni casur BneBo (SHL) mcnonb3yeTcss ans BbINOMHEHUMS onepauun nobutoBoro
noruyeckoro capura onepanga X sneso Ha N 6UT ¢ 4onornHeHNeM HynsiMu cnpaea.

Mpumep
MpumeHeHue anga casura vncna 38 (aecatnyHoe) = 00100110 (gBoMYHOE).

00100110 — 10011000

E : . = |
=z 28 152 152
—y . — . 1
2 2 I

6.1.4.2 NMNobuTtoBbLIN Nnornyeckun casur Bnpaso (SHR)

MobutoBebin nornyeckuii cagur Bnpaeo (SHR) ucnonb3yetcss Ansa BbINOMHEHMS onepauuy NoGUTOBOro
norunyeckoro casura onepaHga X srnpaeo Ha N 6uT ¢ JONONHEHWEM HYINSIMM CrieBa.
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. . lIEHHI. o o .

WH}( & (o)
v i R |

Mpumep

—

lMpumeHeHue ans casura vnicna 152 (aecatmnyHoe) = 10011000 (gBonyHoe).

10011000 — 00100110

. 1.5.2 1.52 . s o o .
vy 152 38 38
ol . 1
p T N

i

6.1.5 butoBble pyHKLUMN

YteHne 6uta (EXTRACT) 6.1.5.1;
3anuce 6uta (PUTBIT) 6.1.5.2;

+ [Hewmdpatop (DC32) 6.1.5.3;
Wndppatop (CD32) 6.1.5.4.

6.1.5.1 YreHune 6uta (EXTRACT)

UteHune outa (EXTRACT) ncnonb3yeTcsa Ans BbINOMHEHUS onepauun YTeHnst 3HadyeHnsa omuta N B uncrne Ha
Bxoge X. butbl HymepytoTca € koHua. Yucno Ha Bxode X 3agaetcs B OeCATMYHOW cucTeme. BoixogHoe
3HayeHuve Q Bcerga asonyHoe (0 nnum 1).

Eﬁ_l_i:amma
(EDS

Mpumep
lMpumeHeHus brioka ans YTeHms nsatoro 6uta 3 uncna 81 (gecatnyHoe) = 1010001 (aBouyHoe).

101001

a1 B1I)( QJE

4@
L
=
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6.1.5.2 3anucb 6uTa (PUTBIT)

3anuck 6uta (PUTBIT) ncnone3dyetca onsa BbINOMHEHUA onepaumm 3anucu B Yncrne X 3HavyeHusa 6uta N B
cocTosiHMe, yka3aHHoe Ha Bxoae B (nornueckne «0» unu «1»). Yncno Ha Bxoge X 3agaeTcs B AECATUYHOM
cucteme. BbixogHoe 3HadyeHne Q — LIeNoYnCeHHoe.

- (PuteIT |
V1 1 el < a ]
(V2 >N

B

[ V3 1
Mpumep

MpumeHeHus 3anvcy YeTBepToro 6muta B curHane normdeckon «1» ansi yicna 38 (gecatmyHoe) = 100110
(aBonyHoE).

6.1.5.3 Oewundpatop (DC32)

Oewmncppatop (DC32) ncnonb3dyeTca ANs BbIMNOMHEHUS onepauuy nNpeobpasoBaHnsi ABOMYHOMO koga Ha
BXOA4E B MO3WUMOHHBLI koA Ha Bbixoge. [lepen BbINOMHEHVWEM onepauun Hag 3Ha4YeHUMeM Ha Bxode
npegBapuTensHO BbiNoMnHAETCs nobutosas normveckas onepaums «M» ¢ onepaHgom 0x1F (11111b).

Pa6ote gelwmdpaTopa cCooTBETCTBYET NpUBeAeHHas Tabnuua COCTOSHUIMA:
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NBoWYHbBIA KO, Mo3KILMOHHBIA KO,
5 4 3 2 1 32 3 ] 5 4 3 2 1
o 0 o o o o 0 0 o o 0 0 1
o o o o 1 o o 0 o o o 1 o
o 0 o 1 o o 0 0 o o 1 0 0
o o o 1 1 o o 0 o 1 o o o

1 o o o 0 1
1 1 1 o 1 o 0 0 o o 0 0 0
1 1 1 1 o o 1 0 o o o o o
1 1 1 1 1 1 0 0 o o 0 0 0
Mpumep
100001b & 11111b
_...

33_| ppoap 0100

6.1.5.4 lLndpatop (CD32)

LWndppatop (CD32) ucnonbayeTca Ansa BbINOMHEHUS onepaunn npeobpasoBaHus NMO3WLMOHHOMO Koda Ha
BXOZle B ABOVYHbIN KOO Ha BbIXOAe.

Ecnn BxogHoe [OBOMYHOE 3HayeHWe uMeeT Gonee odHOM norumdeckon «1» B paspagax, To paborta
WndppaTopa BeAETCS TOMbKO CO CTapLUNM €OUHUYHBIM Pa3psifoM.

Pa6ote wndparopa cooTBeTCTBYET TAbNMLa COCTOSHUN.
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NBoWYHBbIA KO,

Mo3KIMOHHBIA KOO,

3 4 3 2 1 32 31 5] 5 4
o o o o o o o o o o
o o o 0 1 0 o o 0 o
o o o 1 o o o o o o
o o o 1 1 o o o o 1
1 o o o o 1
1 1 1 o 1 o o o o o
1 1 1 1 o o 1 o o o
1 1 1 1 1 1 o o o o

6.2 PyHKUMOHaNbHbIE OFIOKN

6.2.1 Tpurrepsbl

e o o o o

6.2.1.1 RS-Tpurrep ¢ npMopuTeTOM BbIKITHOYEHUA

Tpurrepsbl 6.2.1;
Tanmepsbl 6.2.2;
[eHepaTopbl 6.2.3;
Cuyetumnkm 6.2.4;
Perynsrtopsl 6.2.5.

RS-tpurrep ¢ npuoputetom BoikntoyeHms (RS) 6.2.1.1;
SR-Tpurrep ¢ npnoputeTom BkoyeHus (SR) 6.2.1.2;
Hetektop nepegHero opoHTa umnynsca (RTRIG) 6.2.1.3;
HetekTop 3agHero dppoHTa nmnynesca (FTRIG) 6.2.1.4;
D-tpurrep (DTRIG) 6.2.1.5.

RS-Tpurrep ¢ npMopuTETOM BbIKIHOYEHUS UCMOMb3YETCS ANS NepeknioveHus ¢ mkcauuen CocTosaHms BO
BpeMsl MOCTYMIEHNS KOPOTKUX WMMYNbCOB Ha COOTBETCTBYWOWMA Bxod. Ha Bbixoge Q nosiButcs
nornyeckast «1» no PpPoHTY curHana Ha Bxoge S.

RS51

| v

R

S

| w2

Paboty Tpurrepa NosiCHsSIET NPUMBEAEHHAs Ha PUCYHKE HUXKe auarpammva.

a——<_a ]
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Bxon S ] "
t
Bxono R
i
: k
Boixon Q ¢

B cny4yae ogHOBpPEeMEHHOro nocTtyniieHna curHanoB Ha oba BXOoAa NPUOPUTETHbIM ABNAEeTCA CUrHan Bxona

6.2.1.2 SR-Tpurrep ¢ npMopuTEeTOM BKITHOYEHUS
SR-Tpurrep ¢ NpyopuMTETOM BKIHOYEHUSA UCMNOMb3YETCA AN NEePEeKnioveHus ¢ ukcaumen CoCTOAHUS B

Cryyae MOCTYMMEHUs KOPOTKMX MMMYNbCOB Ha COOTBETCTBYWOLWMIA Bxod. Ha Bbixoge Q nosiBuTCA
nornyeckas «1» no poHTy curHana Ha Bxoge S.

SR1

s Te——<Ca

Pa60Ty Tpurrepa noACHAET npuBeeHHaA Ha PUCYHKe HXKe AuarpamMma.

Bxon S ] ]

t
Bxon R "

t
Boixon Q ] ¢

B clniy4ae ogHOBpPEMEHHOrIO NMOoCTyrnjieHnA CUrHanoB Ha oba Bxoga NPUOPUTETHBLIM ABNAETCA CUrHan Bxoaa

6.2.1.3 [letekTop nepegHero chpoHTa umnynbca (RTRIG)
Hetektop nepegHero poHTa mmnynbca (RTRIG) ucnonb3yerca B crnydae HeobXoguMMoOCTM UMETb
peakumilo Ha WM3MEHEeHWEe COCTOSIHUS OMCKPETHOro BXOAHOro curHana. Ha Bbixoge Q reHepupyertcs
€0MHWYHBIN MMNYIbC No nepeaHemy poHTy BxoAaa .

RTRIG

Paboty oetektopa 0GbsACHSET NpMBEAeHHas Ha PUCYHKe HIbKe auarpamMmma.
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Bxon 1

Boixopn Q

Uukn nporpamMMel

6.2.1.4 [letekTop 3agHero ¢ppoHTa umnynbca (FTRIG)

OetekTop 3agHero cdpoHTa nmnynbca (FTRIG) ncnonb3yetcsa B criydae HeobxoAMMOCTUM UMETL PeaKkLmio
Ha M3MEeHeHWe COCTOSHUSI OWMCKPETHOro BXOAHOro curHana. Ha Bbixoge Q reHepupyeTcs eAuHWUYHbBIN
UMMynbC No 3agHemy poHTy Bxoaa l.

FTRIG1

Pa60Ty AeTeKTopa 0ObsCHSET npmueeaneHHada Ha pUCYHKe HMXe aunarpamMmma.

Bxonl

Bbixon Q

Lwnkn nporpamMmMbl

6.2.1.5 D-tpurrep (DTRIG)

D-tpurrep (DTRIG) ucnonb3yetca gnst popMMpoBaHUs MMMynbCa BKAOYEHUsSI Bbixo4a Ha WMHTepBan
BpeMeHu umMmnynbca Ha Bxoge D, BbixogHoW MHTepBan OyoeT CMHXPOHM3UPOBAaH C TAKTOBOW YacTOTOM Ha
Bxopae C.

Ha Bbixoge Q Tpurrepa nosiBUTCA CUrHan normdeckor «1» no poHTY TakTOBbIX MMMYNbCOB Ha Bxode C
npy HanmuuuMu curHana normvdeckon «1» Ha Bxoge D. BosBpar Beixoga Q B curHan noruvdeckoro «0»

nponsonaet no opoHTY TaKTOBbIX MMMYNbCOB Ha Bxoge C npu Hanuumm curHana normdeckoro «0» Ha
Bxopae D.

Bxop S npuHyguTenbHO ycTaHaBnmMBaeT BbIxon Q B COCTOSIHME NTOTMYECKOM «1».

Bxoa R aBnsietcsa NPUOPUTETHBIM U YCTaHaBIIMBAET BbIX0OL Q B cocTosiHMe normnyeckoro «0y».

DTRIG1

at— o |

H :{/
m —_—

o0 O W

<=
4]

j
'.p
;

Pa60Ty Tpurrepa obbsAcHaeT npmueeeHHada Ha pUCYHKe HMXKe aunarpamma.
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sonc [ [T

Bxon D

Boixopn )

6.2.2 Tanmepsbl

Mmnynbc BkNtoveHns 3agaHHon anutensHoctun (TP) 6.2.2.1;

Tanmep c 3agepxkon BkrtodeHus (TON) 6.2.2.2;

Tanimep ¢ 3agepxkon oTkntoyeHns (TOF) 6.2.2.3;

WuTepBanbHbin Tanmvep (CLOCK) 6.2.2.4;

VHTepBanbHbI Tanimep ¢ HegenbHbiM Lmknom (CLOCKWEEK) 6.2.2.5.

6.2.2.1 Umnynbc BKNOYEHUA 3agaHHoU anuTtenbHocTu (TP)

MMnynbc BKMOYEHUs 3agaHHoi anuTenbHoctu (TP) ucnonb3yetcs ans opMUpoBaHMA UMMyrnbca
BKMHO4YEHUA BbIXOoga Ha SaAaHHbIVI MHTEepBaln BpeMEeHU. Ha Bbixoge Q Onoka nosBnseTca curHan
norudeckon «1» no cppoHTy BxogHoro curHana l. Mocne 3anycka Bbixog Q He pearvpyeT Ha U3MEHeHWe
3Ha4YeHNs BXOAHOIO curHana B TedeHune nHtepsana Tyun. [0 ucTeveHne nHtepsana Tywn BbIXOAHOW CUrHanN
cbpacbiBaeTcs B nornyeckun «0».

TP1

V1 | u@

1| T

Pa6oTy nmnynbca o6bsCHAET NpuBeAEHHas Ha PUCYHKE HUXe anarpamma.

Bxon 1 ]_"
A t

Boixon Q

Jonyctumblin AnanasoH 3HaveHun Tamn o1 0 fo 4147200000 mc nnu 48 aHen.

OnutensHOCTb MMMynbca U eaUHMLILI U3MEPEHNS BPEMEHWN HAaCTpamBaloTCs Ha naHenu ceoncts Pb.
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CeolcTea TP
= A
~ [lapameTpw
| Macwra spemerin  [ELEY

OnutencHocTe wMnyneca 1
» [lpouee

KomMmeHTapui

Macwtab spemetn

6.2.2.2 Tanmep c 3apgepxkon BknrovyeHusi (TON)

Tanmep ¢ 3agepxkon BkrtoveHns (TON) ncnonb3dyeTtca Ana onepaumun 3afepxku nepegadu curHana. Ha
Bbixode Q Tavimepa MOSIBATCA CUrHamn Normdeckon «1» C 3agepXKoh OTHOCMTENbHO (PPOHTa BXOAHOMO
curHana | npogonmKMTENbHOCTLIO HE MeHee AnMTeNnbHOCTM Ton M BLIKNIOYUTCA MO Crnagy BXOAHOro
curHana.

TON1

KD o ey

5c| Ton

Paboty Tallmepa 0ObSICHSIET NPMBEAEHHAs Ha PUCYHKE HUXKe anarpammva.

Bxon 1

Boixon Q

Tumn Tumn.

Jonyctumbln ananasoH 3HaveHun T ot 0 no 4147200000 mc unu 48 gHen.

Bpems 3agepkn BKITIOYEHUSA U e4UMHULBbI UBMEPEHNSA BPEMEHU HacTpamBatoTCA Ha naHenu ceoncTs Ob.

CeolcTea TOM
= A
w [lapameTp
MacwTah spemeHA CEK
5
w [lpouee
KommeHTapui

Bpemna sapepxxu BKMOYEHMA
JapaeT BpEMA 3a0EPKKIN B IKYEHWA

6.2.2.3 Tanmep c 3apepxkon otknroveHus (TOF)

Tamep c 3agepxkon otkntodeHns (TOF) ncnonb3yeTtca ansa 3agepXkkm oTKYeHnst Beixoga. Ha Beixoge
Q Tarimepa NosABMTCA curHan normyeckon «1» no poHTy curHana Ha Bxofe |, OTCHET BpeMeHU 3a4epXKKu
oTkntoveHnst Toff HauHeTCA No kaxxgomy crnagy BXOAHOrO curHana. locrne oTkYeHUs BXOQHOTO curHana
Ha BbIxofe NosiBUTCSA curHan normdeckoro «0» ¢ 3agepxkon Toff.
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TOF1

5c| Toft

Pa60Ty Taﬁmepa obbsacHaeT npmeeneHHada Ha pUCyHKe HMXe aunarpamMmma.

mont _[1 1.

Boixopn Q

Taan T3an]
1—-| d—I'r|

Honyctumbln gnanasoH 3HadeHun T3ag ot 0 go 4147200000 mc unu 48 gHen.

BpeMﬂ 3a4EPXKN BbIKITIOYEeHUA 1 eAnHNL bl USMEepEHNA BpeMEHN HaCTpanBaroTCA Ha NaHeNn csonctB Ob.

CeolicTea TOF

=4

w [lapameTpd
cex  [v
Bperna zanep¥kM BeIKNOYEHMA 5

w [lpouee
KommaeHTapui

MaciuTab Bpemern

6.2.2.4 NntepBanbHbin Tanmep (CLOCK)

NMPUMEYAHUE

WHTepeanbHbii Tanimep (CLOCK) gocTtyneH Tonbko Ang npubopoB ¢ YacaMu peansHOro BpeMeHN.
UHTepBanbHbin Taimep (CLOCK) ncnonbsyetcs ans popMmupoBaHms nmnynbca BKIHOYeHUs Bbixoda Q no
Yacam peanbHoro BpeMmeHun. Bpems BkritodeHus Th n otknodeHus Tl Bbixoda ycTaHaBNUBAKOT B Ka4ecTBe
napamMeTpoB TanMepa.

| CLOCK1

13.03 11:05-40| Th Q @

14.03 11:05:40| T

Pa6oty Tanimepa 06bsiCHAET NpuBeAeHHAs Ha PUCYHKE HUXe anarpamma.

Bbixon Q

Takn Torwen

Ecnu 3apgaHHoe 3HayeHWe BpeMeHM OTKMIOYEHUS MeHblle BpeMeHW BKMYeHus, To AuarpaMmma
nepeknioyeHnii byaeTt UMeTb BUA;
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EKN =14

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

cpena yeTBepr NATHMLLE
24y

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

HDatan BpeMA BKITIOYEHUA N OTKITIOYEHUA HAaCcTpanBaeTCAd Ha NaHenn ceoncT Ob.

CeoicTea CLOCK
= A
22121 |

v [NapameTtp
13.0311:05:40 |»

[NaTa v BpemA seiknousHA 1403 11:05:40
v [lpouee

KommeHTapui

Ilata v BpeMA BKIMOYEHWA

6.2.2.5 UHTepBanbHbIN TauMep ¢ HeaenbHbIM Luknom (CLOCKWEEK)

[i]

MHTepBanbHbIi TariMep ¢ HegenbHbiM umknoMm (CLOCKWEEK) wucnonb3yetca ans cgopMupoBaHust
uMmnyrnbca BKIHOYEHMs Bbixoda Q no 4acam peanbHOro BPEMEHW C y4eToM fHel Hefdenu. Bpewms
BkrtoveHnss Th u otkniovenna Tl Bbixoga Q u gHM Hegenw paboTbl ycTaHaBNMBalOT B KavecTBe
napamMmeTpoB TanmMepa.

NMPUMEYAHUE

WHTepBanbHbIn Tanmep ¢ HegenbHbiM unknoM (CLOCKWEEK) goctyneH Tonsko Ans npnbopos ¢
Yacamu pearibHOro BpeMeHMU.

CLOCKW1

13.03 11:05:40| Th Q @

20.03 11:05:401 TI

Paboty Tanmepa 06bACHSET AMarpamma Ha pUCYHKE HUXKe.

1-geHb (244)  2-geHb (244)

Boixon Q

Tekn Tarkn Texn Torkn

BHyYTpeHHss CTPYKTypa Tanmepa MMeeT criegyowmnn Bua.
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CLOCK

&
=

Tl

:

AND |—

Jonyctumbln AnanasoH 3Ha4eHUN Ten U Torn OT 0,00 € 00 24 u.

HacTpoiika BpeMeHM BKITHOYEHMS U OTKIIOYEHUS] U yKasaHue AOHEW Headenu MNpOoM3BOAMTCS Ha NaHenu
csoncTB Ob.

CeolicTea CLOCK WEEK

= h

- = l|

 [lapameTp

v

[NaTa v BpEMA BENHDYEHWA 13.03 11:05:40
Nata v BpemA seiknioysHA - 20.03 11:05:40
+ [lpouee

KorraeHTapui

Iy vepenm

6.2.3 NeHepaToOpbI

» TeHepaTtop npaAmoyronbHbix nmnynbcos (BLINK) 6.2.3.1.

6.2.3.1 NeHepaTOp NpsAAMoyronbHbix MnynbcoB (BLINK)

leHepaTop npsamoyronbHbiXx umnynbcoB (BLINK) mncnonb3dyetcs ons popMmpoBaHUSA NPAMOYTrOfbHbIX
UMMynbcoB nMynecauun. Ha Beixoge Q reHepatopa hOpMUPYHTCS UMMYMbChl C 3a4aHHbIMK NapaMeTpamm
ONUTENBHOCTY BKITHOYEHHOTO (Tgkn — CUFHAN NOrMYeckon «1») n oTKMYEHHOTO (Tor — CMTHAM TOrMYecKoro
«0») cocTosiHMA Ha BpeMs eVCTBUS yNpaBnstoLero curHana Ha exoge | (curian normdeckon «1»).

—<_a ]

BLINK1

9

1c| Th
-2c| Tl

Pa60Ty reHepartopa NoAcHAEeT npmueeneHHasd Ha pUCyHKe HMXe amarpamMmma.

Bxonl

Boixon Q r

TDTK.H TEIIU:I_

Honyctumbln gnanasoH 3Ha4eHUN Ten U Torn: OT 0 40 4233600000 mc nnum 49 gHen.
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[nnTenbHOCTb BKMOYEHHOIO N OTKITHOYEHHOMO COCTOSHUI HacTpanBakTCA Ha nNaHenu ceoncTB Ob.

Mapametp Th cootBeTCTBYET Tain.
Mapametp Tl cootBeTCTBYET Torkn.

CeoicTea BLIMK
=2l |
+ [lapamerp Th
MacwTah spemeHiA CER
1
~ [lapametp Tl
MacwTah spemeHiA CER
OnuTencHocTe oTKN. COCTOAHMA 2
% [Ipouee
KorreHTapiii

JnuTensHoOCTE BKN. COCTORHMA

3apaeT ANUTENEHOCTE BKNKOYEHHOMD COCTOAHWMA

CHrHana

6.2.4 CYyeTUYMKHN

*  VIHKpeMeHTHBIN cyeTvmK ¢ aBTocOpocom (CT) 6.2.4.1;
* YHuBepcanbHbii cyeTumk (CTN) 6.2.4.2;
*  VHkpemeHTHbIN cyeTdmk (CTU) 6.2.4.3.

6.2.4.1 UIHKpeMeHTHbIN c4YeT4YUK ¢ aBTocopocom (CT)

NHkpemeHTHBIN cueTumk ¢ aBTocOpocom (CT) ucnonbsyercsa anga nogcyeTa 3agaHHoro ymcna umnynscos N
(sxog N — ycTaBka yncrna umnynocoB). Ha Bbixoge Q cyeTymka NosiBUTCS UMMYSbC CUrHana Nornyeckomn
«1» ¢ gnuTEeNbHOCTBLIO paboyero uukna npubopa (Tumkn), ecrnv Yncno Npuxoaswmnx Ha exog C umnynbcos

OOCTUTHET YCTaHOBJIEHHOIO 3Ha4YeHnA N.

CT1

10N

Pa60Ty CYETYMKa NOoACHAET npuBeaeHHada Ha PUCYHKE HMXe anarpamma.

12 345

BxonT [|[][]]]

Boixon Q

t

TLI.I-'1 En

Jonyctumbin guanasoH 3HaveHui ymcna nmnynscos N: ot 0 go 65535.

Yumcno umnynecoB N n napameTtp coxpaHeHust coctosiHus B N3Y 3agatoTca Ha naHenu ceoncTB Ob.
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Ceoictea CT

==l |
 [lapameTpws
Her v
YoTaeka 10
 [lpouee
KorreHTapuia
CoxpaHeHme CoOCTOAHMA

CDKFIEIHHET EHYTpEHHEE COCTORHWE KOMMNOHEHTA B
IHEPrOHEZABMCUMON NaMATA

6.2.4.2 YHuBepcanbHbIn cyeTuyuk (CTN)

YHuBepcanbHbii cuetunk (CTN) ucnonb3yeTtca anst npsmMoro n obpatHoro cyeta. Onepaunsa «npsiMon
CYET» BbINOMHSAETCS NO nepeaHemMy (OPOHTY MMMNynbca Ha Bxoge npsimoro cyeta U, 4To yBenuumBaet
3HayeHue BbIxogHoro curHana Q. Mimnynbcbl, npuxogswme Ha Bxog D («obpaTHbIn cyeT»), yMeHbLuatoT
3HaveHue Bbixoga Q. B cnyyae noctynneHusi Ha Bxog R curHana noruyeckon «1», BbIxod cyeTymka Q
yCTaHaBnuBaeTcs B 3Ha4veHue Bxoaa N.

CTN1
R R O I s
R
& |

Pa60Ty CYEeTYMKa NoACHAET NpuBeaeHHaa Ha pUCYHKEe HMXe anarpamMmmva.

1 2 3 456 _
Bxon U
t
1 2 3 _
Bxon D -l-l
n ] | ¢
Bxon R
A t
Bbixon Q 6 3
1
1 t

B cnyyae ogHOBpeMeHHOro MocTynneHus curHanoB Ha Bxogbl U u D npropuTETHBIM SIBASIETCS CUrHAnM
Bxoaa U.

HonyctTumbln guanasoH 3HadeHun ymcna nmnynscoB N: ot 0 o 65535.

3HadeHune N n napameTp coxpaHeHus coctosiHus B [3Y 3agatoTca Ha naHenu ceoncTB Pb.
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CeoicTea CTH
= A

~ [lapameTpw
Her v
1

Yeoraeka
~ [lpouee

KorreHTapkia

CoxpaHeHme coOCTOAHMA

CDHFIEIHHE-‘T BHYTpEHHEES COCTOAHWE KOMMNOHEHTA B
SHEDrOHESABUCUMON NaMATH

6.2.4.3 UHKpemeHTHbIN cyeTuuk (CTU)

NHkpemeHTHBIN cyeTumk (CTU) ncnonb3yetcsa Ang nogcyeTa yicra MmnynbcoB, NpUxXoasawmnx Ha Bxopg C.
Ha Bbixoge Q cuyeTymka NOSIBMTCSH UMMYMbC CUrHana Normdeckon «1», ecnv YnMcro nNpuxoasiwmnx Ha Bxog
MUMMYNbCOB JOCTUIHET YCTaHOBMNEHHOrO 3Ha4YeHusi Ha Bxoge N (N — ycTaBka).

V —— R
O|N

e T e

Pa60Ty CYEeTHUMKa NOACHAET NnpnBegeHHasd Ha pUCyHke HXKe anarpamMmma.

1 2 345 N
sxont _[|[][][] I
xon (L t
B R
xon ¢
Boixon Q
t

NMPUMEYAHUE
EI Brok 3anuce B ®b ansa CTU He pabotaet. Bmecto CTU pekomeHayeTcs UCMonb3oBaThb
yHuBepcanbHbIn cHetumk CTN 6.2.4.2.

JonycTumbi guanasoH 3HaveHui ymcna nmnynscos N: ot 0 go 65535.

Cuetunk cbpacbiBaetcs B 0 no nepegHeMy ¢poHTY umnynbca Ha Bxode R. B crnyvyae oaHoBpeMeHHOoro
NOCTYNMEHUsI CUTHANOB Ha BXOAbl MPUOPUTETHLIM SBNSiETCS curHan Bxoga R.

Yucno nmnynbcoB N 3agaetcst Ha naHenu ceoncTs Pb.
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CeoficTea CTU
= A
 [lapameTpws
50
 [lpouee

KorreHTapuia

Ycraeka
JapaeT ycTasKy

6.2.5 PerynsaTtopbl

+ MAA-perynatop (PID) 6.2.5.1

6.2.5.1 NA-perynsitop (PID)

Enable >_T : = Pt S x;{ @

f-in v P

SP S >p

MUO-perynaTop ucnonb3yeTca AN peanvsauuu NponopLMoHanbHO-UHTErpanbHo-auddepeHUmansHoro

(ML) sakoHa perynupoBaHus.

®yHKumoHanbHbIN 6nok MUO-perynatopa
3apaHue |+ WcnonHutensHoe
—_— 1 AL | OrpaHnumutens > .
YyCTPOMCTBO
Bxopabl 6noka
Tabnuua 6.1 — Bxoabl 6noka
HassaHue Tun OnucaHue 3HaveHus
E Bynesckun PaspelueHune Ha paboTty 6rnoka. B BbIkno4eHHOM 0 — BbikntoueH;
COCTOSIHMM Ha BbIXo Orioka nogaeTcs 3Ha4vYeHue, 1 — BknroyeH
3aJaHHOe B CBOWCTBE «BbIXOAHAs MOLLHOCTb»
Pv C nnasatowen | Tekyllee 3Ha4YeHNe perynmpyemon BENMYnHbI
3anaTon
Sp C nnaBatowen | 3agaHHOe 3HAYEHME PEryNMpyeMon BENUYNHbI
3anaTon

Bbixoabl 6noka
Tabnuua 6.2 — Bbixoabl 6110ka

HasBaHue Tun OnucaHue 3Ha4vyeHusn
Pwr C nnaBatoulenn | BbixogHas 0...100
3ansTon MOLLHOCTb, %
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CBownucTBa
Tabnuua 6.3 — OnucaHne cBOUCTB
Ha3BaHue Tun OnucaHue 3HayeHus
Pexxum paboThbl Bynesckui Pexxumbl paboTbl perynstopa: 0 — HarpeBartens;
perynatopa *  peXuM «HarpesaTesby, 1 — XonogunbHuk
ucnonb3yetcs Ang ynpaeneHus
NCMOSMHUTENBHBIMY MeXaHU3Mamu,
BO3JeNCTBMNE KOTOPbIX MPUBOANT K
POCTY 3Ha4YeHUs1 perynupyemoim
BEJTUYMHBI;
*  PEXMM «XOMNOAMITBHUKY,
ucnonb3yetcs Ang ynpasneHus
NCMOSTHUTENBHBIMY MEXaHU3MaMmu,
BO3JENCTBMNE KOTOPbIX MPUBOANT K
CHWXEHUIO 3HaYeHWs perynmpyemon
BEJINYUHBI
BbixogHas C nnaBawllern | BbixogHasi MOLLIHOCTb B BbIKNOYEHHOM 0...100
MOLLIHOCTb 3ansiTon coctosaHuK, %
MponopuuoHaneHbi | C nnaatowen | MponopumoHanbHbIi KOIULIMEHT C —1E—44...1E+38
KoappumLmeHT 3ansaTon KoTopbiM paboTtaeT MNN, ¢
UHTerpanbHbIn C nnaBgatowen | UHTerpanbHbIn koadduumeHT ¢ kotopbim | —1E—44...1E+38
KoaghpuumeHT 3anaTon pabotaet NMANA, c
OundpbepeHumnans- | C nnasatowen | [AnddepeHumanbHbii KO3 MULIMEHT C —1E-44...1E+38
HbI KOAPULUMEHT | 3ansTomn KoTopbim pabotaet MN[, ¢
MakcumansHas C nnaegatowernn |BepxHee orpaHnyeHue BbigaBaeMon 0...100 (80)
MOLLIHOCTb 3andaTon MoLLHocTH, Y%
(3Ha4eHue no
YMOn4aHuio)
MuHnmanbHas C nnaBatowenn | HmkHee orpaHnyeHne BblgaBaemon 0...100 (20)
MOLLHOCTb 3ansTon MoLLHOCTH, Y%
(3HayeHue no
YMOJYaHNto)
3anyck AHP Bynesckui MepemeHHas, koTopas reHepupyet 3anyck |0 — Cton
ABTOHACTPOWIKW perynsaropa B criyyae 1 — 3anyck
nogaydun saHaveHust «1». 3HayeHne gaHHOM
nepemMeHHON 3agaeTcs ¢ nomoLlbto b6roka
«3anvcb B Ob»
ABTOHacTpounka

W R

ABToHacTpoiika MN-perynsatopa NpoBOANTCS C MOMOLLbI0 6r1okoB YTeHns u 3anucy ®6 3.3.6 (], ().
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PID1 . .
[Enable > =T pud ... o]
t-in v Py
SP > op

| Write to FB [ Read from FB
Write to FB [ Read from FB

Wirite to FB Read from FB
Write to FB Read from FB
Writeto FB

[ Write to FB |
Wirite to FB

[ns 3anycka aBTOHacTpowku cnegyeTt gobasuTb 6rnok 3anucb B ®B 1 npmBasatb ero K nepeMeHHon
3anyck AHP MNMN-perynatopa.

CeoicTea Write to FB

= A

 [lapameTp
PID1 v
MrA nepemeHHoi Janyck AHP

w [lpouee
KorraeHTapui

PYHELMOHANLHEEA GnoK

BriGepuTe vz cncka Fb.

3HadeHuns ocTanbHbIX napamMmeTpoB ®b mMoXHO 3agaBaTh ¢ nomollbto 6rnoka 3anuck B ®B, kak nokasaHo
Ha PUCYHKe Bblille, nmbo HacTpanBaTb Ha NaHenn CBOWCTB.

C nomouwbio 6GnokoB YteHune wu3 DB cuuTbIBaOTCA 3HayYeHMs napameTpoB PaccuyuTaHHbIv
NPoONoOpLUMOHaNbHbIN KO3 puLMeHT, PaccumTaHHbIN MHTerpanbHbIN KO3 puLMeHT,
PaccuuTtaHHbI auddepeHumanbHbIn Ko3d duumeHT n dnar OKOH4YaHMA aBTOHACTPOWNKU.

[lns ctapTa aBTOHACTPOWMKK cnegyeT nogath curHan nornyeckom «1» Ha Bxog E.

Mo 3aBeplueHMM Mpouecca aBTOHACTPOWKM ONSA YTEHUS OOCTYMHbI HOBblE 3HAYEHUs KOIPULNEHTOB:
PaccunTaHHbIM nponopuuoHanbHbIi Ko3adduumeHT, PaccumtaHHoe BpemMs UHTErpupoBaHusi 1
PaccuntaHHoe Bpema auddepeHumpoBaHua. [lapametp ®Pnar OKOHYaHMA aBTOHACTPOWMKMU
BbICTaBMNSAETCA B 3Ha4YeHMe normyeckon eauHuubl. Ecnv nocne aBToHacTpowiku cbpocuTb Bxod 3anyck
AHP B 3Ha4yeHune nornyeckoro Hyns, To cOPoOCUTCS 1 donar OKOHYaHWs.

BHMMAHME
Vi : \ | dnar okoHYaHMS aBTOHACTPOWMKN HAXOAUTCHA B COCTOSAHUM NOMMYECKON €ANHULbI OANH LMK,
Ecnu cbpocutb Bxog 3anyck AHP B 3HauyeHMe nornyeckoro Hymns Ao OKOHYaHUS HacTPOWKK, TO MpoLece
OoCTaHaBnMBaeTcsl, nar OKOHYAHWS HEe BbICTABMSETCS, HOBble 3HaAYeHUs KO3I(PMPULMEHTOB He
BbIYUCIIAOTCA.

Bo BpeMd npouecca HaCTpOVIKM Ha BbIXo4 I'Il/lﬂ-perynﬂTopa nogaeTcA TectoBad MOLLHOCTD,
orpaHmn4yeHHada 3Ha4yeHnamMmn napamMmeTpos MakcumanbHasa MOWHOCTbL U MMHUManbHas MOLWHOCTD.

lNocnepoBaTenbHOCTb aBTOHaCTPOVIKM And pexunma « HarpeBaTenb»:
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1. Tekyllee 3Ha4yeHMe MeHbLLEe YCTaBKM, Ha BbiXxof 6rioka nogaeTca MakcMMarnbHas MOLLHOCTb (B
COOTBETCTBMM C HACTporikamu).

2. Kak Tonbko TeKyllee 3Ha4eHue CtaHet Gonblie yCTaBKW, Ha BbIX04 bnoka nopaetcs
MUHUMalnbHasa MOLWHOCTb.

3. [loBTopeHue waroB 1 un 2.

PaccunTtaHHble napamMeTpbl I'Il/I,D,-perynﬂTopa nogarTCA Ha COOTBETCTBYHOLLME BbIXOObl, U
BbICTaBNndAeTCcA (pnar OKOHYaHuA.

Ecnu B HacTpoiikax ykasaHO 3HauyeHMe MaKkCUMarbHOW MOLLHOCTU, MNP KOTOPOW HEBO3MOXHO AOCTMYb
yCTaBKW, MPOLIECC aBTOHACTPOMKUN HE 3aKOHYMTCS, NMOKa OH He ByaeT cOpOLLIEH BPYYHYHO.

6.3 Makpocbl npoekTa

Pasgen Makpocbl NMpoeKTa COOEPXWT CO3daHHble MOonb3oBaTeneM WM 3arpykeHHble C MOMOLLbIO
MeHeKepa KoMnoHeHToB 3.10 Makpochl.

EMEJ’IMDTEI‘ZE KOMMNOHEHTOE
o-_|¢*
o-" :l & X

MaKpocbl NpoeKTa M

= Macros 1

OrcyroTeyer

= Macros 2

OTcyToTeyer

‘Fx Py HKLMA
ﬂj DYHKLMOHANBHBIR Bnok

M Makpochl npoekTa

M

Ins pobaBneHns makpoca B NPOEKT credyeT nepeTawmTb Makpoc M3 naHenn bnbnmoreka KOMMNOHEHTOB
2.3 Ha XOorcCT.
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4 b X || BufnMoTEKS KOMOOHEHTOE L 4
a-v il & X
Q1 “ Makpocbhl NpoeKTa M
g ———— e OrcyTcTay
| Macros 1 | L
b e | x 2
= 1 N Ok
___________ . A4 Macros 2
OroyteTeyer
Q3
S f}{ DYHKLHA
Q4 fb DYHKUWOHANBHBLIA Dnok

M Makpochl NpoeKTa

= (Jh

YTto0bl yoanutb Makpoc U3 naHenu, crnenyet BblAennTb Hy)KHbII;I MaKpOC N HaXaTb Ha KHOMKY x

PekomeHaaLmm No co3gaHnio MakpocoB NpuBeAeHbI B pasgene Pabota ¢ makpocamm 3.11.

6.4 dnemeHTbI ynpaBneHus

* MeTka 6.4.1;

+ Bsog/BbiBog (int/float) 6.4.2;

+ Bsog/BbiBOg (Boolean) 6.4.3;

e [OunHamundecknin TekcT 6.4.4;

*  KombuHnpoBaHHbIN cnncok (ComboBox) 6.4.5.

6.4.1 MeTka

AnemMeHT MeTka npegHa3HayeH AJsi pasMeLLeHNst TEKCTOBOIO Brioka B CTPOKe dKpaHa.

HacTtponka cBoucTB

Ons KoppekTHOro oTobpaxeHus Ha aKpaHe npubopa crnepyeT ykasaTb KOOpAMHATbI PacronoXeHus M
BBECTM TEKCT Ha NaHEN CBOWCTB.

CeoicTea MeTkal B x
=|a
z=[2l |
+  KoopmHam
X 3
Y: 0
v [NapameTpo

Tewct Tewct

w1

Omia

MakcumansHan ONWHa ZNeMeHTa

KoopauHaTbl

[ns pacnonoxeHnsi NepBoro CMMBOMa afieMeHTa Mo ocam X n Y cnegyet ykasaTb koopauHatbl. OTcueT
koopamHaT no obenm ocam HaunHaetcs ¢ O:
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* 1o ocu X — cneea Hanpaso oT 0 go 15 (B 3aBMCMMOCTM OT cBOMCTBa [AnuHa);
* Mo ocu Y — cBepxy BHU3 (B 3aBMCMMOCTU OT KONIMYECTBA CTPOK 3KpaHa, YCTAaHOBMEHHOTO B
pefakTope 3KpaHoB).

3HaueHne koopamHaT (LUenoe Yncro) MOXHO 3a4aTh B BbiNagaloLWeM MEHK B CTPOKe koopauHatbl (X 'Y
HaCcTpanBaloTCs OOMHAKOBO):

v  KoopmHams
3 v
Y: 0

B Bbinagatowem MeH0 MOXHO Bbl6paTb crnocob 3agaHus KoopaunHaTt: KOHCTaHTa UM nepemMeHHad. Ons
Bbl60pa HEeN3MeHHOro pacnosfioXeHna aneMeHTa creayet yka3aTb 3Ha4yeHne KoopanHaTthl B rnore BBoaa.

IOna cosgaHusa Gerywier CTpoku crnegyeT BbiOpaTb BapuaHT lNMepeMeHHass M HaxaTb KHOMKy BblGop.
OtkpoeTcs Tabnuvua nepeMeHHbIX 5, B Hel criegyeT BblbpaTb NEPEMEHHYI0 LIENOYUCIIEHHOro Tuna,
KoTopas byaeT onpenenaTb 3Ha4YeHue KoopauHaThl, U HaxaTb kHorky OK. BeibpaHHas nepemeHHas byaet
oTobpaxaTbcs B More BBoAa:

KoHCTaHTE

a T‘] [a] BuiGop

MapameTpbl

* TeKcT — B norne BBOAUTCH TEKCT, KOTOpLIN ByaeT oTobpaxaTtbcs Ha akpaHe npubopa. [nvHa
TeKCTa He JoMKHa NpeBbILLaTh 3Ha4YeHne, ykasaHHoe AN napameTpa AnuHa.
*  [nuHa — MakcumarnbHOe KOnM4ecTBO 0TOOpakaeMbIx CMMBOMOB Broka.

CeolcTEa MeTkal

=LY

* KoopmHam
x [war]
Y- 1
» [lapameTp
Tekct Texcrtd

owea [

Nmma

MakcumManeHan anvHa SNeMeHTa

OTob6paxeHune
B pepakTope akpaHoB oTobpaxkaeTcs, kak 6yaeT BbIrmageTb anemeHT MeTka Ha akpaHe npubopa.
=
B
I T:e:Kic:T: 4]
=
=
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6.4.2 Beoa/BbiBop (int/float)

OnemeHT BBoa/BbiBOA (int/float) npegHasHaveH ons BbiIBoga Ha akpaH npubopa unu YTeHUs ¢ aKpaHa
3Ha4YeHWs LLeNOYNCIIEHHON UIN BELLLECTBEHHON NEPEMEHHOWN.

Hactpowka cBoncTB

Ons KoppekTHOM paboTbl 3nemMeHTa creayeT YykasaTb KOOPAMHATbl PaCMOfioXEHUsl U HacTpOoUTb
napameTpbl BBOAA/BbIBOAA Ha NaHenv CBOMCTBA.

CeolcTea Beoa fBrieoa (int/float)2

=N

+ [lwanasoH
KoHTponke Na
Marcumyma 65535
Mty 0
* KoopmpHams
X 0
Y- 0
 [lapameTp
MNepemerHan < HE BeIBPaHa » ..,
Twn nepemMeHHoIA BewecTBeHHBIR
AHaKoe 3
MNocne sanAToM 1
TekcT oo
TekcT nocne
Penaknipyermo Na
LnuHa 3]
MNepemernan

[NepemerHan aAnA oTofpaxeHuA

Ovnana3oH

* KoHTponb — orpaHmyeHne 3Ha4eHu1s1, KOTOPOE Nosb30BaTENb BBOAUT C JIMLEBON NaHENN
npubopa. OrpaHnyeHne He pacnpoCTPaHAETCH Ha 3HaYeHne, NoNyyYeHHoe B xoae paboTsl
nporpamMmei;

*  Makcumym — MakcMMaribHOe 3Ha4YeHne napameTpa 4sis BBoAa;

¢ MuUHMMYM — MUHUMAanbHOE 3HaYeHe NapameTpa ANns BBOAA.

KoopauHaTtbl
[ns pacnonoxeHus NepBoro cMMBoa afnemeHTa no ocam X n Y crnegyet ykas3aTb koopauHatbl. OTcyeT
KoopauHaT no o6emm ocsim HaumHaeTcs ¢ 0:

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

* Mo ocu Y — cBepXy BHM3 (B 3aBUCMMOCTHM OT KONTMYECTBA CTPOK 3KpaHa, YCTAHOBMEHHOTO B

pefakTope 3KpaHoB).

3HayeHve koopamHaT (Lenoe Y1cro) MOXHO 3afaTh B BbiMagaloLlwemM MEHI0 B CTPoke koopamHaTtbl (X n'Y
HacTpamnBalTCA OOUHAKOBO):

+ KoopmpHams
3 v
Y- 0

B BbinagatoweMm MeH0 MOXHO Bbl6paTb crnocob 3agaHus KoopAunHaT. KOHCTaHTa U1 nepemMeHHas. Ons
Bbl60pa HEeN3MEeHHOIo pacnosfioXeHua arnemMeHTa crieayeT yka3aTb 3Ha4yeHne KoopanHaTthl B rnosie BBoaa.

[Ona cosgaHusa Gerywien CTpoku criegyeT BbiOpaTb BapuaHT lNMepeMeHHasi M HaxaTb KHOMKy BbiGop.
OTtkpoeTtca Tabnuua nepemeHHbix 5, B Hew criegyeT BblbpaTb MEpPeMEHHYH0 LeNOYMCNEHHOro Tuna,
KoTopas byaeT onpenenaTb 3Ha4YeHue KoopauHathl, U HaxaTb kHornky OK. BeibpaHHas nepemeHHas Gyaet
oTobpaxaTbcs B nore BBoaa:
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KoHcTaHTa

[a] BwiGop

MapameTpbl

MepemeHHass — nNpmBsA3Ka K NepeMeHHON NpoeKkTa (Leno4YMcneHHoN Unu ¢ nrasaroLLen TOHYKOR).
[nsa BeiGopa nepemMeHHON cnegyer HaXaTb KHOMKY «...» U BbibpaTb B Tabnuue nepemeHHbIX 5;
Tun nepemeHHON — BbIGOP TMMNa NEPEMEHHON: LIENOYUCNEHHBIN NN BeLLLECTBEHHbIN. Ecnu
nepemMeHHas ellle He NpuBsidaHa, TO HeobXoAMMO 3a4aTh TUM;

3HaKkoB — CyMMapHOe KONM4yeCcTBO OTOOpaXaeMbix 3HAKOB A0 M Nocre 3andTown;

Mocne 3ansaTon — KONNMYECTBO 3HAKOB NOCIe 3anATon: 40 6 3HAKOB UNW onpeaenseTcs
aBTomatum4yecku (ABT0). Bonee nogpobHyo nHdopMaLmMio YNTanTe B pykogodcmee o
aKcryamayuu npmuobopa;

TeKkcT A0 — TEKCT cnesa OT YNCINOBOTO 3HAYEHNS;

TekcT nocrne — TEKCT crnpaBa OT YNCINOBOTO 3HAYEHNS;

Pepaktupyemo — ecnu BbiGpaHo [la, To 3HaYeHne NpuBs3aHHON NePeMEHHON MOXHO U3MEHATL C
NMOMOLLbIO KHOMOK Ha nuueBon naHenu npnbopa;

AnuHa — obwas makcmanbHas AnvHa nons, BKIoYaLwasa TEKCT A0 1 NOcne 3Ha4YeHns
nepemMeHHOM 1 caMo 3Ha4YeHne NnepemMeHHoN.

»  [lwanasoH
KoHTpone Na
Makciryna 65535
MiaHnyr 1]
* KoopmHam
X 1]
Y- 1]
» [lapameTp
MNepemenHan [var 1]
Twn nepemMeHHoA Bew ecTBEHHBIN
3HaKoe 3
Mocne sanATol 1
TekcT oo T=
TekcT nocne C
Penakmipyemo Na
R :
OTo6paxeHune
B pepakTtope akpaHoB oTobpaxaeTcsi, kak OyaeT BbirmsaeTb aneMmeHT BBoa/BbiBog (int/float) Ha skpaHe
npubopa.
|:_'-|
ol = +:0 0, 0 Co
I:I_.I
|:_'-|
|:_'-|

6.4.3 Beoa/BbiBoA (boolean)

OnemeHT BBoAa/BbIBOA (boolean) npegHa3HayeH AN BbIBOAA Ha 3KpaH UMW YTEHWS C 3KpaHa 3Ha4YeHus
ByneBckown NnepeMeHHOMN.
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Hactpowka cBoncTB

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

CeolicTea Beon/BriBon (Boolean)2

2=/2] |

* KoopmHam
X 0
Y- 0
 [lapameTp
MNepemeHHan < He BblfipaHa =
Terct "True" Pyy
Tenct "Falze” ApTo
TekcT oo Pesxan_
TekcT nocne I
Penaknipyemo Na
11
Omara

MakcumaneHaa AnvHa snemMeHTa

KoopauHaTtbl
[ns pacnonoxeHus NepBoro cMMBOa aneMeHTa no ocam X u Y crnegyet ykasaTb koopauHatbl. OTcyeT
koopamHaT no obenm ocam HaunHaetcs ¢ O:

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

* Mo ocu Y — cBepXy BHM3 (B 3aBUCMMOCTM OT KONMYECTBa CTPOK 3KpaHa, yCTaHOBMNEHHOTO B

pedakTope 3KpaHoB).

3HayeHne koopamHaT (Lenoe Y1Ccrno) MOXHO 3a4aTb B BbiNagaloLeM MEHIO B CTPOKe koopamHaTtbl (X n'Y
HacTpanBalTCs OQUHAKOBO):

+  KoopmHans
3 v
Y: 0

B BbinagatoweM MeHH MOXHO BbiGpaTb cnocob 3agaHus KoopauHaT: KOHCTaHTa Ui nepemeHHas. [ns
BbIOOpa HEM3MEHHOIO PacMoSOXKEHUS AreMeHTa cneayeT ykasaTb 3Ha4eHMe KOOPAMHATLI B None BBOAA.

Onsa cospaHus Gerywen cTpoku cnegyeT BblbpaTb BapuaHT lNepemeHHasa v HaxaTb kHoMKy Bbibop.
OTtkpoeTtca Tabnuua nepemeHHblXx 5, B HeW criegyeT BblbpaTb MEepPeMEHHYH0 LeNOYUCNEHHOro TuNa,
KoTopas byaeT onpeaensaTb 3HaYeHUe KoopamHaThbl, U HaxaTb kKHomnky OK. BeibpaHHasa nepemeHHas bynet
oTobpaxarbcs B nNorne Beoja:

KoHcTawTa

[a] BriGop

MapameTpbl

* [epemeHHas — npuBA3ka k Bynesckon nepemeHHon npoekTa. [1nsa Beibopa nepemeHHOM creagyet
HakaTb KHOMKY «...» U BbibpaTb B Tabnuvue nepemMmeHHbIX 5;

* TekcT «True» — TEKCT, COOTBETCTBYHOLLUA 3HAYEHWNIO NEPEMEHHOW, PAaBHOM «1»;

* TekcT «False» — TeKCT, COOTBETCTBYIOLLMI 3HAYEHUIO NepeMeHHON, paBHOM «0»;

* TekcT 4O — TEKCT creBa OT BbIBOOUMOIO 3HAYEHMS;

+ TeKcT nocne — TEKCT cnpaBa OT BbIBOOUMOIO 3HAYEHUS;

* PepakTupyemo — ecnv BeibpaHo 3Ha4yeHve [la, To 3HaYeHne NpuBA3aHHON NePEMEHHON MOXHO
N3MEHSATb C MOMOLLLbIO KHOMOK Ha NLIEBOK NaHeny npmubopa;

+  OnuHa — obwaa makcumanbsHas AnuHa Nong, BKYatLLas TEKCT 40 M Nocne 3HavyeHus
nepemMeHHON 1 CamMo 3Ha4YeHME NEPEMEHHOMN.
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MNepemenHan
Tewet "True"
Tewct "False”
TekcT oo
TexcT nocne

Pepaknipyemo

< He BolfpaHa =
P]"'l

AeTo

Pesr_

!

Oa

T

Nmwa

MakcuMansHan AnWHE SNeMEHTA

OT1obpaxeHune

B pepaktope akpaHoB oToOpaxkaeTcs, kak OyaeT BoirmsageTs anemeHT Beoa/BbiBoa (boolean) Ha akpaHe

npubopa.

6.4.4 IlnHaMN4eCKNMN TEKCT

OnemeHT JUHaMUYeCKMN TEKCT npegHasHadeH Ofis BbiBOA4A Ha 3kpaH npubopa OgHOW M3 HECKONbKUX

TEKCTOBbIX CTPOK B 3aBUCUMOCTU OT 3HaA4YEeHUA I'IpI/IBFl3aHHOI7I nepemeHHon.

Hactpownka cBoncTB

Ons KoppeKkTHOro oToGpakeHust Ha 3kpaHe npuGopa crnefyeT ykasaTb KOOPAMHATHI PacronoXeHWUs U
BBECTW TEKCT Ha NMaHenu CBOUCTB.
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CEOMCTES JMHEMMYECKMIA TEKCT2

=21 |
+  KoopmHams

X 5

Y- 0
 [lapameTpm

MNepemeHHan < HE BhifipaHa =
CnWcoK cTpok < PepakmipoBats =

0 TekcT

5

Omara

MakcumaneHaa anvHa snemMeHTa

KoopauHaTtbl
[ns pacnonoxeHus NepBoro CMMBOMA 3feMeHTa no ocam X u Y crnegyet ykasaTb koopauHatbl. OTcyeT
koopamHaT no obenm ocam HaunHaetcs ¢ O:

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

* Mo ocu Y — cBepxy BHU3 (B 3aBUCUMOCTM OT KONNMYECTBa CTPOK 3KpaHa, yCTaHOBEHHOTO B

pedakTope 3KpaHoB).

3HadeHue koopamHaT (Luenoe YMcno) MOXHO 3aaTh B BbiNagatolleM MEHK0 B CTpoKe koopauHatel (X n'Y
HacTpanBaloTCA OOUHAKOBO):

+  KoopmpHams
3 v
Y: 0

B BbinagatolemM MeHI MOXHO BbiGpaTb crocob 3agaHusl KoopAMHAT: KOHCTaHTa unu nepemeHHas. [ans
BblGopa HEM3MEHHOIO pacrnonoXeHns aneMeHTa criefyer ykasaTb 3HadeHre KoopauHaThl B norne Beoaa.

Onsa cosgaHus Gerywen cTpoku cnegyet BblbpaTb BapuaHT lNepemeHHasa v HaxaTb kHoMky Bbibop.
OTtkpoeTca Tabnuua nepemeHHblx 5, B HeW criegyeT BblbpaTb MEepPeMeHHYH0 LeNOYUCNIEHHOro Tuna,
KoTopas byaeT onpeaenaTb 3HaYeHMe KoopanHaThbl, U HaxaTb kHomnky OK. BeibpaHHasa nepemeHHas bynet
oTobpaxarbcs B norne Beoja:

KoHcTawTa

o leperennan; [a] BuiSop

MapameTpbl

* [epemeHHas — NpuBA3Ka K LleNno4ncrneHHon nepeMeHHon npoekta. [ins Beibopa nepemeHHon
crnegyet HaxaTb KHOMKY «...» U BbibpaTb B Tabnuvue nepemMeHHbIX 5;

* Cnucok cTpok — Tabnuvua, 3Ha4eHne CTPOKM KOTOPOWN BbIBOAUTCS Ha 3KpaH Npy COOTBETCTBUM
Homepa (N2) CTpoKM 3HaUYeHMI0 NPUBA3aHHONW LenodyncrieHHon nepemeHHomn (MepemMeHHasn). B
ctonbue CMMBOMOB yKa3biBAETCH KONMYECTBO CUMBOJIOB B CTPOKE, MUKTOrpaMmMa
BOCKMNMLIATENBHOMO 3HaKa BbIBOAUTCA B Crydae NpeBbILLIEHUS 3HavYeHus napameTtpa OnuvHa;

* [OnuHa — MakcumarnbHas anvHa nons. B cnyyae npeBbieHns AnvHbl TEKCT byaeT oTobpaxaTses
He MOSHOCTLHO.
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CEOMCTES JMHEMAYECKMIA TEKCT 2 B x
=N
w8l
w [lapameTtpo
[NepemenHan < He BblOpaHa =
& cmposaTs >
W= 3HaueHwe Cumeonos
0 Pexm AsTo 10
1 Pexam 1 7
2 Pexm 2 [
W
3 Cmen. 5
4 0
OTo6paxeHune

B pepakTope akpaHOB oTobpaxaeTcsi, kak OyaeT BbIrMsiaeTb aneMeHT JIUHaMUYeCKU TeKCT Ha aKpaHe

npubopa.

SP-e X n-wm

A B T 09

I:I_.I

6.4.5 Kom6buHnpoBaHHbIM cnucok (ComboBox)

OnemeHT KomGuHupoBaHHbIN cnucok (ComboBox) ucnonb3yetca aona Bblbopa OLHOW CTPOKM M3
HECKOMbKNX TEKCTOBbIX CTPOK KHOMKamu mnpubopa 1 3anMcu B MPUBHA3AHHYIO NEPEeMEHHYK 3HauveHus,

COOTBETCTBYIOLLENO BbIOOPY.

HacTtpounka cBoucTB

Ons KOppeKTHOIZ pa60T|=| anemMeHTa crnegyeTr YykasaTb KoopauHatbl
napamMeTpbl NnepeMeHHbIX 1 CTPOK Ha NnaHenu CBOWCTBA.

CeoiicTEa ComboBox2

=2l |
v KoopmHam

X 3]

Y- 1]
v [NapameTtp

MNepemerHan < He BeifipaHa =
 Cnucok cTpok < PepakmipoBate >

( TercT
Owa K

Omana

MakcuManeHan anvHa SneMeHTa

KoopauHaTbl

pacnonoxeHna wn HaCTPOUTb

Ons pacnonoXeHnAa nepBoro cMMBona a3JieMeHTa No OCAM XnyY crnenyet yka3artb KoopauHaTthbl. Ortcuer

KoopamHaTt no obenm ocam HaunHaetcs ¢ O:
* 1o ocu X — cneea Hanpaeo oT 0 go 15 (B 3aBMCMMOCTM OT CBOMCTBa [AnNuHa);
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* M0 ocu Y — cBepXy BHW3 (B 3aBUCMMOCTM OT KONMYECTBa CTPOK 3KpaHa, yCTaHOBMEHHOTO B
pedakTope 3KpaHoB).

3HayeHne koopamHaT (Lenoe Y1crio) MOXHO 3afaTh B BbiMagatoLemM MEHIO B CTPOKe koopamHaTthl (X n'Y
HacTpanBarTCA OOUHAKOBO):

v KoopmpHams
3 v
Y 0

B BbinagalowemM MeH MOXHO Bbl6paTb crnocob 3agaHus KoopaAunHaT: KOHCTaHTa UM nepemMeHHas. Ons
Bbl60pa HEN3MEHHOIo pacrnosfioXeHnA arneMeHTa crieayeT yka3aTb 3Ha4eHne KoopanHaTthl B rnose BBoaa.

Ona cosgaHua Gerywien cTpoku cnepyeT BbibpaTb BapuaHT lNMepemMeHHasi U HaxaTb KHOMKy BbiGop.
OTtkpoeTca Tabnvua nepemeHHbix 5, B Hew criegyeT BbibpaTb MEPEMEHHYH LIENOYMCIIEHHOMO TUNa,
KoTopas byger onpegensaTb 3HayeHue KoopauHaTtel, u HaxaTb kHonky OK. BeibpaHHasa nepemeHHas byget
oTobpaxaTtbcs B norne BBoAa:

KoHcTawTa

[a] BriGop

MapameTpbl

* MMepemeHHasas — NpuMBS3Ka K LENIOYNCIIEHHON NepeMeHHoN npoekTa. [1ns Bbibopa nepemeHHon
crenyet HaxkaTb KHOMKY «...» U BblbpaTb B Tabnye nepemMeHHbIX 5.

* Cnucok cTpok — Tabnuua, Homep (Ne) ka0l CTPOKU KOTOPOW CIYXWT ANs 3anncu B
NPUBSA3aHHYIO LIENOYMCIIEHHYIO NEPEMEHHYI0 Npu Bbibope 3HaYeHuA Ha gucnnee npubopa. B
ctonbue CUMBOMNOB yKka3biBAETCH KONMYECTBO CUMBOJIOB B CTPOKE, BOCKNMLATENbHbIN 3HaK
BbIBOOUTCS MPU MPEBbLILLEHNM 3HAYeHNst NapameTpa OnuvHa.

+ [OnuHa — MakcumarnbHas gnvHa nons. B cnyvae npeBbiweHns anvHel TEKCT ByaeT oTobpaxaTbes
He MOMHOCTLHO.

CeoicTea ComboBox2 B8 x
= A
2l
v  KoopmHams ~
X 0
e 0
v [lapameTp
MNepemenHan < He BeifipaHa >
v cMposaTs >/
W= IHaueHwe Cymeonos
1] B pex