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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 nossonder nonb3oBatent paspaboTtartb nporpammMy asTomMartu3auum CucTeMbl MO
CODCTBEHHOMY anroputMy W 3anucaTb ee B 3HEeproHe3aBUCUMYHO NamsiTb npubopa. [Ons cocrtaBneHus
nporpammbl cnonb3yetcs rpadpmyecknn a3oik FBD ctangapta MOK 61131-3.

lMepeyeHb npubopoB, AOns NPOrpaMMUPOBAHUS  KOTOPbIX MOXeT wucnonb3oBatbecd OWEN Logic,
npegcrtasneH Ha cante komnaHun OBEH.

1.1 Tpeb6oBaHus Kk MK

Ona pabotel OWEN Logic Tpebyetrca onepauuoHHasa cuctema Windows XP/7/8/10 n nporpammHas
nnatdopma «. NET Framework» Bepcun 4.0. mnm Bblwe. Ecnn nporpammHas nnatdopma «. NET
Framework» He ycTaHOBMNeHa, TO 3anpocC Ha ee yCTaHOBKY NMOSIBUTCS aBTOMAaTU4ECKM.

MwuHuManbHas KoHdUrypaums:

* npoueccop Intel Atom 1.5 Ty;

* onepaTtuBHas namsTb 1 0;

« cBobogHoe mecTo Ha gucke 100 MO;

» cBobogHbin USB nopt ans nogkntoyeHms npnbopa;
* KnaBmartypa v Mblllb;

* gucnnewn c paspeleHmem 1024 x 768.

PekomeHayemas koHdurypaums:

* npoueccop Intel Core i3 2 I'Tw;

* onepartvBHag namaTb 4 6;

« cBobogHoe mecTo Ha aucke 200 M6;

» cBobogHbI USB nopT onst nogkntoyeHns npmdopa;
* KnaBuaTtypa v Mblllb;

* pgucnnen c paspelueHmem 1280 x 800.

MoakntodeHne kK IHTepHeTy TpebyeTcs Ans cnegyowmnx AeNCTBUR:

» 0o6HoBneHme OWEN Logic;
* 3arpyska LabrnoHOB CETEBbLIX YCTPOWCTB;
* 3arpyska MakpocoB B MeHeaxepe KOMMNOHEHTOB.

1.2 Ucnonb3yeMble abbpeBuaTypbl U TEPMUHbBI

FBD (Function Block Diagram) — rpaduyeckuii A3bik guarpamm cpyHKUMOHaNbHbIX GOKOB,
KOTOpPbIV NpegHa3HayveH Ans BU3yanbHOro nporpamMmmmnpoBaHus.

KommyTauunoHHas nporpamma, nporpaMmma — pa3paboTaHHbI Nonb3oBaTenem Ha cxeme npoekTa
anropuTm paboTbl Ans nocnegytowlen sannucu B npnbop.

KoHTeKkcTHOe MeHIo — areMeHT rpadmyeckoro nHtepdeica, npeactaBnstoLmnin cobor cnmcok
KOMaHz, Bbl3blBaeMblli Monb3oBatenemM Ans sbibopa Heobxogumoro A4encTBms Hag BbIGpaHHbIM
o6bektoM. B OWEN Logic Bbi3biBaeTcsa Haxxatunem NKM no ob6wekTy.

Norunyeckni curHan («curHany») — ANCKpeTHas pmanyeckas BeNnUnHa (HanpsKeHme nnm Tok),
NpUHMMalOLLAsA TOMbKO ABa 3HAYEHWS: BKITFOYEHO — COOTBETCTBYET NOrM4eckomn «1» (nor. «1»), n
OTKMO4eHO — normdeckomy «0» (ror. «0»).

JTKM — neBas kHomnka MbliLLn.

Makpoc — (pyHKLMOHaNbHbIN 60K, paspaboTaHHbI Nofnb3oBaTeNeM.



1 O nporpamme

O3Y (OnepaTnBHOe 3anomMuHatoLiee YCTPOMCTBO) — SHEPro3aBncKHMas YyacTb namaTu npubopa, B
KOTOPOW BO BpeMs paboTbl XpaHUTCS BbIMOMHAEMbIV KO MPOrpamMmbl, a Takke BXOAHbIE, BbIXOAHLIE U
NPOMEXYTOYHbIE AaHHble, 0bpabaTbiBaemble MPOLECCOPOM.

N3Y (MocTtosiHHOe 3anomuHarowee YCTPOMCTBO) — SHEProHe3aBrcumMas naMsaTb, KoTopas
NCNonb3yeTcs ANA XpaHEHUA MaccrBa HEU3MEHSIEMbIX AaHHbIX.

MK — nepcoHanbHbI KOMNbIOTEP.

MKM — npaBas KHomMka MbiLlu.

MO — nporpammHoe obecneveHue.

Mpeob6pa3oBaTenb — yCTPOWCTBO, Yepes KoTopoe npubop nogkntoyaercs K IMK.

Mpubop — nporpammmpyemoe ycTponcTeo, Hanpumep MNP200.

MpoekT — dhaiin, co3ganHbii B OWEN Logic, Bkntovatowmn B cebs nporpaMmmy U HacTpOrKu Ans
nocnegytoLlero xpaHeHus Ha K.

CnoTt — pasbeM B Npubope AN NOAKIIYEHNS nHTepdeica CBS3N UM MOAYNS pacLUMPEHus.
YcTaBKka — 3agaHHOe 3HaYeHve napameTpa PyHKLUMOHabLHOro 6roka (YCTaHOBMNEHHbLIN PEXUM).
PyHKUNOHanbHbIN 610k (PB) — CTpyKTypHas eaMHuLa NporpamMmbl, KOTopas Nocre BbiNOMHEHNS
Bbl4aeT ogHoO unu 6onee 3HavyeHUn. MoxeT ObITb CO30aHO MHOXECTBO NOUMEHOBAHHbIX 3K3eMMMsipoB
(konuin) yHKUMOHanbHoro Groka.

DYHKLUA — CTPYKTYpHaAsa eauHuLLa NporpaMmbl, KOTOpas Nocne BbiNONMHEHWS BblAAET TOMNbKO OAHO
3HayeHue. PyHKUNSI HE XPaHUT MHpOpMaLMIO O CBOEM BHYTPEHHEM COCTOSIHUW, TO €CTb BbI30OB
YHKUUN C OQHUMM U TEMM e (PakTUYECKUMM NapaMeTpamMu BbiAAET TO XKe 3Ha4YeHme.

Xoncrt, cxema — none Ans pasMmeLleHns rpaduiecknx KOMNOHEHTOB NPOEKTa N peaakTMpoBaHuUs
COEAVHUTENBHbIX Lienen Mexay HUMu.

Lmnkn — Bpemsi BbINONHEHUS Np1OOPOM 3a4aHHOW NporpamMmbl (3aBUCUT OT KONMYecTBa
BbINOMHSAEMbIX OrnepaLmi B NPOrpaMmMHbIX Liensx).

ACMNN3Y (AnekTpoHHO-CTupaemoe MNMporpammupyemoe NMNoctosiHHoe 3anoMuHaloLee
YcTpOMCTBO) — YacTb UHTErpanbHOM CXeMbl MUKpOMNpoLLeccopa, KoTopas cnosb3yeTcs Ans

XpaHeHnda OaHHbIX.



2 OnucaHue nHTepderica

2 OnucaHue uHtepcenca

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

8 OWEN Lagic

oo

MepeMeHHbIe B 0O x

Mowck

Cerinka Ha Cxemy nepemeHHon

Cebinok HeT. [NepemetHan He
MCnonesyeTcA Ha Cxeme

Paiin Bwg  [pwSop Cepesc Pacwwpetws  [Momows

BMBNMOTEKE KOMNOHEHTOE

CeoiicTea 1B ox

2L |

1. MpuBop He noaKmoyeH 1. COM3

MmaBHOE OKHO COOEPXKUT:

* rnaBHoOe MeHto (cMm. 2.1): @ann, Bug, Mpubop, CepBuc, PacwumpeHus, Momoub;

* naHenu (cM. 2.4) NHCTPYMEHTOB;

* naHenun bubnuoteka kKOMMNOHEHTOB (cM. 2.3), CeorcTBa (cM. 2.4) u NepemeHHbie (cm. 2.5) (oo
OTKPbITUSA UK CO30aHWsA NPOEKTa B HNUX HET MHGOPMaLIN);

* pabouyto obracTb (CM. 2.6) NpoekTa — nosie pegakTMpoBaHWsi NporpamMMbl (40 OTKPbITUST UNK
CO3[aHus NpoeKkTa nycroe);

* CTPOKY COCTOSIHUSA (CM. 2.7) B HWXXHEWN YacTW rMaBHOMO OKHa, NoKasblBatoLLyo nHopmaums o
[OCTYNHbIX pecypcax npubopa un nogkntoveHun k OWEN Logic.

* MEHe[Xep 9KpaHOB (OOCTYMNeH TOMNbKO AMsi NPOEKTOB

2.1 T'maBHOE MeHIo

daun

HoBbI npoekT

CospaHune HoBoro npoekTa. TeKyLLMi MPOeKT 3aKpbIBaeTcs, nepeq
3aKpbiTEM ByOeT NpeasioXkeHo COXPaHUTb NMPOEKT

CmeHa ueneBoun
nnatopmbI

BbI30B OkHa cMeHbl Mogudmkaumm npubopa onsa npoekra

OTKpbITb NPOEKT

OTKprTVIe paHee CoO34aHHOIo N COXpaHEHHOro NpoeKkTa

CoxpaHuUTb TEKYLLUI
OOKYMEHT

CoxpaHeHue TeKyLlero npoeKkTa

CoxpaHuTb NPOEKT

ﬂepecoxpaHeHme NnpoeKTa nog TeKywmnm nmeHem

CoxpaHuTb NPOEKT KakK

CoxpaHeHme npoekTa nog HoOBbIM UMEHEM Unn B Apyrom mecrte

CospaTtb thann ¢ Kno4Yom

CospgaHue harina c knovom (nogpobHee cm. MacTep TUpaXXmpoBaHus

(cm.))

CBepeHuNsA o npoekTe

BbI30B OkHa cBegeHuin o npoekTe (cM. 3.9)

CospaTb Makpoc

BbI30B pegakTopa MakpocoB (cM. 3.11)
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CoxpaHuTb Kak HOBbIN
Makpoc

MprCBOEHNE MMEHUN MAKPOCY M COXpaHeHWe (KHOMKa HeakTMBHA, MoKa He
OTKPbIT PEAAKTOP MaKPOCOB)

Mmnopt makpoca u3 danna

MmnopT makpoca 13 danna B Gubnmoteky KOMNOHEHTOB

AkcnopT makpoca B ¢hann

OKCcnopT Makpoca Ansi coxpaHenus Ha MK

MeHeA)Kep KOMNOHEHTOB

Bbi3oB okHa MeHepkepa KoMnoHeHToB (cM. 3.10)

MevyaTtb

MNeyaTb cxembl OTKPbITOro NpoeKkTa

MocnegHue nNpoekTbl

Cnuncok HegaBHO OTKPbITbIX MPOEKTOB

Bbixon Bbixoa n3 OWEN Logic

Bua

OTMeHUTb OTmeHa nocnegHero AeNCTBUS B NPOEKTE
BocctaHoBUTBL BoccTtaHoBneHne 0OTMEHEHHOTO AENCTBUSA

MHgukaTopbl COCTOAHMN

BkntodeHune/oTkno4YEHNEe MHONKATOPOB B CTPOKE COCTOSAHUM (CM. 2.7)

MaHenb 6ubnuoTek

CkpbITb/0TOOpa3nTb NaHens brbnuoteka KOMMNOHEHTOB (CM. 2.3)

MaHenb cBOUCTB

CkpbITb/0TOBpa3nTb NaHenb Ceovictea (cM. 2.4)

MepemeHHble

CkpbITb/0TOBpa3nTbL NnaHenb NepemeHrHbie (cMm. 2.5)

MeHeaxep aKkpaHoB

CkpbITb/0TOBpa3nTL MeHemkep akpaHoB (CM. 3.4) (MeH OOCTYNHO Anst
nNpmbopoB ¢ gucnneem)

C6pocuTb pacnonoxeHue
naHenewu

C6poc nonb3oBaTenbCKMX HACTPOEK NOMOXEHWSI MAHENEN N BO3BPaT K
HacTpoikaM Mo YMOMN4YaHuto

Mpnbop

3anucatb nporpammy B
npuéop

3anyck 3anncu co3gaHHon nporpamMmmbl B NpMbop (KHOMKa HEAKTUBHA,
noKa He NogKmnYeH npmbop)

O6HOBUTb BCTpoeHHoe MO

38I'IyCK 0OHOBMEHMS NnpoLwwnBKN NOAKITHOYEHHOIO npm6opa

UHdopmauunsa

Bbi30B okHa ¢ uHdopmaumen (cMm. 7.1) o nogkntoyYeHHoOM npubope

Tabnuua nepemMeHHbIX

BbI30B OkHa Ans paboTbl ¢ NepeMeHHbIMK (CM. 5) B NpoekTe

KOcTuposka Bxogos/
BbIXOQ0B

BbI30B OkHa HOCTUPOBKM (CM. 7.4) (KHOMKa HeaKTMBHa, NoKa He
noaknoyeH npnbop)

HacTtpowka npu6opa

BbI3oB OkHa HacTponku npubopa (cm. 4)

HacTtpoika nopta

BbI3oB OkHa HacTponku nopta (cMm. 3.6) cBasu ¢ npubopom

CepBuc

MepeHymepoBaTb
KOMMOHEHTbI

M3meHeHue Hymepaunm b B paboyel 30He NpoekTa

Pexum cnMmynaTtopa

3anyck pexvma cumynsaumm (cm. 3.5)

Pexum OFFLINE

BkntoyeHune/oTkntoueHme 3anpeTa onpoca (cm. ) npubopa no USB

PacwupeHus

[i]

NMPUMEYAHUE

MeHio PaclumpeHus no ymonyaHuio CoaepXnT oanH NYHKT — YnpaBneHue paclumpeHUusMu.

[pyrve nyHKTbI NOSBNSAOTCA NO Mepe YCTaHOBKM paclUMpeHuii, nogpobHee cM. pasaen

PacwunpeHus (cm. 9).
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YnpaBneHue
pacwmpeHnamu

BbI30B OkHa ynpaBneHus pacmpeHmsamn (cm. 9)

AkcnopT ycTponctea B OPC

3anyck pacwmpeHusa Jkcnopt ycrporictea B OPC (cMm. 9.1)

AkcnopT ycTponcTea B
OwenCloud

3anyck pacwmpeHus Jkcnopt ycrtporctea B OwenCloud (cm. 9.3)

MacTep TMpaxupoBaHus

3anyck pacwmpeHusa MacTtep TupaxupoBaHus (cM. 9.1)

Momowb

ABTOnpoBepka HOBOro
penusa

BkritoueHne/oTknio4eHne aBToMaTUYECKON NPOBEPKN HOBLIX BEPCUIA 1
penun3oB OWEN Logic Ha cepBepe 06HOBNeHUs

MpoBepuTL OGHOBMEHUS...

BbI30B OKkHa ANg NpoBEpPKM M YCTaHOBKM HOBbIX Bepcun 1 pennzos OWEN
Logic

CnpaBka

Bbl3oB OkHa cnpaBkn

UcTopusa Bepcun

Bbi3oB B 6pay3sepe cTpaHuupbl co cnvckom Bepcuii MO n onncaHmem

O nporpamme

BbI30B okHa nHopmauun o Tekyuen sepcun OWEN Logic

2.2 [NlaHenNn MHCTPYMEHTOB

MaHenb MHCTPYMEHTOB

DOE9 DG ~~ 3998

HoBbI# npoekT

Co3gaHue HoBoro npoekTa. TekyLuii NIPOEKT 3aKpbIBaeTCsl, nepeq
3aKpbITeM OyaeT NpeasioxXeHO COXpaHUTb NPOEKT

OTKpbITb NPOEKT

OTKprTI/Ie paHee Co30aHHOIo N COXpaHeHHOro npoekKkTa

CoxpaHUTb NPOEKT

CoxpaHeHue TekyLiero npoekTa. lNpyn nepsBom coxpaHeHun
BbI3bIBAET OKHO A5 MPUCBOEHNS MMeHU dhanny

Meuatb MeyaTb CXEMbl OTKPLITOrO NPOeKTa

KonupoBaTb KonvposaHue BbigeneHHoro B paboyeri obrnactu aneMeHTa
BcTaButhb BcTaBka ckonvpoBaHHOTO 3rieMeHTa

OTMeHUTb OTMeHa nocnegHero AeicTBus B NpoeKkTe

BoccTaHOBUTL BoccTaHoBneHNe 0TMEHEHHOIo AeNcTBuUS

npubop

3anucarb nporpaMmmy B

3anyck 3anvcu co3gaHHon nporpaMmbl B npuoop

UHdopmauumsn

BbI30B OKkHa C MHG)OpMaumnen 0 NOAKMYeHHOM npubope

29 ) | ) |G O BY |75

HacTtpowkn npu6opa

BbI30B OKHa C HacTpoikamu nprubopa

&)

Tabnuua nepemMeHHbIX

Bbli3oB okHa ans paGOTbI C nepeMeHHbIMU B NPOEKTE
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MaHenb oTnagku

> A

} Pexxum cumynsaTopa 3anyck pexuma CUMynsiLmm
{_l OHnanH oTnagka 3anyck pexxuma oOHnarH oTnagku
Q M3meHeHne nopsigka BblMUCIEHUS 3HAYEHMI Ha BbIXO4ax
0 Mopsaok ucnonHeHus nporpamMmbl UN1 Makpoca v nopsaka nepegayn 3Ha4eHun no
06paTHbIM CBSA3SIM
I MepenymepoBars M3ameHeHne HymepaLmm OB B paboueii 30He NpoekTa
KOMMOHEHTbI

MaHenb BcTaBKU

: vv C N N WR | =B~ ~F

A -a - 000+ X X X

Bnok kommeHTapueB [obGaBneHne kKOMMeEHTapUsa Ha CxeMy NpoeKkTa

V

e Cosp,al-mev6n0|(a . | Co3gaHue Grnoka ansi 3anucu 3HaYeHus! B NepeEMEHHYH0
BbIXOOQHOM NepeMeHHOM

L Cospaume 6noka Co3spaHue brnoka Anst cCYNTbIBaHUS 3HAYEHUSI U3 NepeMeHHON

(- BXOAHOI NepeMeHHOM P

C

k Cospnanne bnoka Co3aaHue 6roka ¢ PUKCMPOBaHHbBIM YUCTOBLIM 3HAUYEHUEM
KOHCTaHTbI

B JInHna 3apepxkun CospgaHue 3agepxku Ha 1 umkn

N CospnaHue ceTeBon CospaHue brioka nepeMeHHOoN, 3Ha4YeHne KOTOPoW 3agaeTca no

3 BbIXOZ4HON NepeMeHHON |ceTy

N Co3paHue ceTeBoOM CospaHue 6rioka nepemMeHHON, 3Ha4YeHNe KOTOPOW CUMTLIBAETCS MO

(- BXOZAHOMN NEpeMeHHON | ceTu

CospgaHue brioka ans 3anucu 3HadeHnst nepemeHHon ®b, Ha cxeme
W Co3naHune 6noka 3anucu
s B OB MOXET He 0TObpaXaTbCs COEANHUTENBHASA NNHUSA LEeny nepegayv
curHana
R c 5 CospaHue 6rnoka ans cunTbiBaHMs 3Ha4eHus nepemeHHon ®b, Ha
5 o:glgl-me foKa HTEHUA | oy ame moxeT He oTobpaxaTtbcs coeaAnHUTENbHas NNHUS Lenu

n3 nepefayn curHana

B Mpeobpazosarent & KoHBepTauus 3Ha4eHus curHana B OyneBckoe 3HadeHne

X 6yneBcKoe 3Ha4yeHue Y

I MNpeoGpa3oBatens B

X LenoYncrieHHoe KoHBepTauus 3Ha4eHns1 curHana B Lerno4YncrieHHoe 3Ha4YeHne
3Ha4yeHune

~F MpeobpasoBaTens B

X Yyucno c nnasaoluen KoHBepTauus 3Ha4eHns curHana B Yncrno € nnaBatoLwen TOHKON
TOuYKOMN

2.3 MNaHenb BubnunoTeka KOMNOHEHTOB

BKMOUYNTL/BLIKHOUNTD 0T06pa>|<eHV|e naHenu Bnébnuoreka KOMNOHEHTOB B pa60qel71 obrnactu MOXHO

rmaBHOM MeH0 Bua.

10
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Ecnn B OWEN Logic OTKpbIT NpoekT, TO Ha naHenu Bubnunoreka KOMMOHEHTOB oOToOpaxawTcsa ee

pasgernbi:

*  ®yHKumMs (cMm. 6.1);
*  ®yHKUMOHanNbHbIN 6ok (cm. 6.2);
» Makpocbl npoekTa (cm. 6.3).

Pasgen Bbl6|/|paeTC$| B HVXKHEWN YacTu NaHenu.

BubnMoTEKE KOMAOHEHTOE
o-_ |3
g il &
DOyYHKL KA fx
o
"

Nomueckan oyHcuma W

=} wnu

Nomueckan dyrkuma MITA

= HE

Nomueckan oyHkuwa HE

=} Wcrnrouarowes UNK

Nomueckan dyrkuma Moknoyarou

'F}{ DYHKLHA
ﬂD PyHHKUWOHANbHBIR Bnox

M Makpochl NpoeKTa

Bun

B BbinagatoLemM MEHIO MOXHO Bbl6paTb BMA pacrnosyioKeHnAa KOMMNOHEeHTOB:

a7 :l &
g: NogpobHo
gé MawuTka
EE Cnucok

Cnocob OT06pa)KeHI/|FI KOMMNOHEHTOB MOXXHO Bbl6paTb C NMOMOLLIbIO KHOIMOK B BerHeVI YacTun naHenu:

L
. ¢l nokasark Bce komnonenTbI — oTobpaxaloTcsi Bce KOMMOHEHTbI BbIGpPaHHOrO 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

OnvcaHve pasgenoB M KOMMOHEHTOB naHenn Bubnuoreka KOMMOHEHTOB MNpMBEAEHO B pasgene
Bubnuoteka (cm. 6).

2.4 NaHenb CBoucTBa

BkniounTb/BbIKMNOUNTE OTOBpaxeHne naHenn CBoMcTBa B paboyelt 06nacTu MOXHO B [MTABHOM MEHHO
Buga.

Ha naHenu oToGpaatoTcs U pefakTupyoTcs:

12
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* MapamMeTpbl 3IEMEHTOB NPOrpamMmbl;

* pasmepbl XONCTa;

* 4acTo MCnonb3yemble CBOMCTBA BXOAOB M BbIXOAOB (MOSMHbIV NepevyeHb CBOMCTB HAaXoaMTCs B
pasgene Bxoabl (cM. 4.5) HacTpoek npubopa);

* napameTpbl KOMMEHTapusi, CBOGOAHbLIX MepeMeHHbIX, BrIokoB NpeobpasoBaTenen.

Ecnu anemeHT He BbiGpaH, TO Ha NaHenm oTobpaxatloTcst CBOMCTBA XONcTa.

[ns oTobpakeHnsi CBOMCTB arieMeHTa B NaHenu cnegyet HaxaTtb Ha Hero JIKM.

CeoicTea TP
= A
7281 |
w [lapameTp
| Macwa spemern [l v

OnuTensHoOCTE MMMyNECa 3
w [lpouee

KommeHTapui

Macwtab epemetn

Cnocobbl 0TobpaXxeHUsl napaMeTpoB B NaHemnu:

2l
« Z+ — B andasuTHOM nopsaake;
w=

« ™ T no Kkarteropusam.

2.5 NaHenb NepemeHHbIe

BkniounTb/BbIKNIOUNTE 0TOOpaxkeHne naHenu MepemMeHHble B pabo4yert 061acT MOXHO B [MaBHOM MEHHO
Bug.

Ha naHenu NMepeMeHHble oTobpaxaloTcs nepeMeHHble 3 Tabnuubl NEPeMEHHbIX (CM. 5).

Co3paHue 6noka nepemMeHHOM

[na co3gaHnsa 6noka BXOAHOW NepeMeHHOM criegyeTt nepetawmTb nepeMeHHyto (Metogom drag & drop)
Ha XOrICT.

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

[ns co3gaHns 6noka BbIXOAHOW NepeMeHHOM crefdyeT NnepetawmTb NeEPEMEHHYIO Ha XOrICT, yaepXKuBas
knasuwy Shift.

Ecnn nepemMeHHyr nepetawnTb K KOHHEKTOPY 3JieMeHTa CXeMbl, TO 6y/:|,eT cos3gaH b6nok nepemeHHon,
I'IpI/ICOG,EI,I/IHeHHbIIZ K 3TOMY KOHHEKTODPY.

Ccbinku

[ns otobpaxeHuss 6roKoB, K KOTOPbIM MpUBsi3aHa NepeMeHHasi, CnefyeT HaxkaTb Ha UMSl MepeMeHHON B
naHenu. B obnacTtu ccbinok naHenu otobpassitcst CCbiku Ha Groku. Ecnu KNuKHYTb MO ccbinke, TO Ha
xoncTe ByaeTt BbigeneH Brok, K KOTOpoMy NpuBsi3aHa NepemMeHHasi.

f MepeMeHHElE I Cxema®
1]
% Mowck ﬁ E:L :1=1:
a
w .
ﬁ IEewHﬂhl @ 1 =
é I My Thi

I UYacw

Iﬂ.enh

| Mecau 12 |-

| Fon

I warl

I*.rarE

13

MpunBA3KM NepeMeHHON K apyrum 6riokam MOXHO MPOCMOTPETb B MyHKTe Moka3aTb CCbINIKM KOHTEKCTHOIO
MeHIo brioka nepemeHHon. Ecnn HaxaTb Ha CCbINKY B KOHTEKCTHOM MeHI0, To ByAeT coseplueH nepexop K
BbIBpaHHOMY BMOKy.

14
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W_[ TO FLOAT |
—la Konupeoeate _ DIV | p‘l.I"I_EDE

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

PV w ¥ L IUI’LUHﬁx

2.6 Pabouasi oobnactb

Mocne co3gaHus NpoekTa UMK OTKPbITUS COXPaHEHHOIO MpoekTa B paboyven obnact nosABNAETCA XONcT
Ans paspaboTku nporpammebl Ha si3bike FBD.

Oxema X | BufinuoTeka KOMNOHEHTOR BB x

# S 0@ w0 ~ S~ il &
1 L S a T P
" .
Nomueckan dyrkuma W
-
} wnu
TNomueckan dyrkua MITA
3 =
% HE
TNMomueckan @yHrua HE
Bl i F} Uexnosmonce Wi
Tl DyHKLMA Hekr
W1
| . = aoD
ApndrMeTHYEcKan onepaums
CROKeHua =
fx DyHKLMA

fb DyHKUBOHRANbHbIE Grok

M Makpoce npoexTa

CBoiicTsa Cxema L=

=\
v [okymeHt
VMg daitna c knoyom
UlnpuHa xoncTa, Mm 334
BoicoTa xoncTa, MM 230
Al |

-

»
[0 Pasperims [ Ofvemmums

] EHE B EE EE

Wrma dadina c kmouom

Ha xoncte pasmelyalotcs anemMeHTbl U 6nokn n3 naHenn bubnmoreka KOMNOHEHTOB (CM. 2.3) 1 NaHenu
BCTaBKWU. MI3MeHNTb pasMmepbl XoricTa MOXXHO Ha naHenu ConcTsa (cMm. 2.4).

Bxoab! U BbIXoabl

Bxoabl 1 BbIxoab! r|pV|60pa 0603HayeHbl B BUAe KBagpaTtoB C MapKVIpOBKOVI HOMEPOB:

* B[OOSb JIEBOrO Kpasi XorncTa pacnonoxeHbl BxoAbl (Ix — anckpetHble, AlX — aHanoroeble);
e BOONb NPABOroO Kpas XOrcTa pacrnonoXeHbl BbixoAbl (QAx — guckpeTHble, AOX — aHanorosble, Fx
— cBeToauoabl).

15
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Lincbpbl B 0603HAYEHUSIX COOTBETCTBYHOT HOMepam (hM3nYeckux BXOAOB M BbiXxogoB npubopa. Bxogbl u
BbIXOAbl MOXHO MepeTackueaTb BBepX/BHW3 BAOMb Xorcta metogom drag & drop, yaansaTte v Ao6aBnsTb
Ans yno6cTBa KOMMOHOBKU CXEMBbI.

YnpaBneHune

Hap xonctom pacnonararoTCA KHOMKU:

I'Ipvl BKINIOYEHHOWM CETKE Ha XONcTe 0T06pa>|<a+0Tc;| BepTuKarnbHaaA n
ropu3oHTarnbHada NNHENKN 1 ceTKa. ONEMEHTbI U JIMHUK CBA3U npu
pa3mMeLLeHNN NPUBA3bIBAOTCA K CETKE

ﬁ BknounTb/BbIKNIOYNTL
CeTKy

@ YMeHbWUTb Macwtab | YMeHbweHne macwTtaba Ha 10 % OT nepBoHa4anbHOro

»
11 |o 7 B 6
JA, puUrMHanbHbIN pa3mep | Bosspat k ucxogHoMy MacLutaby
&)\ YBennuuTb maclutab YeenuueHue macwrtaba Ha 10 % OT nepBoHa4YansHoOro

3agatb Tpe6yeMbIl7I MacwTab MOXHO C MOMOLLLIO BbiNadaloWero MeHHo cnpaea OT OMUCaHHbIX Bbllle
KHOIMOK.

B HWxHEen yacTtm xoncra HaxoasaTCst KHOMKM:

[T Paspenwte | Vicnonb3yeTcsa Ans ogHOBPEMEHHOro oTobpaxeHus AByx obnacTtemn ogHOM CXeMbl B pasHbIX OKHax

™ Ctwenwmwme | MicnonbayeTtcsa ons otobpakeHnst CXeMbl B OLHOM OKHE

2.7 CTpoKa cocTosiHUA

Ha cTpoke cocTosHus oToGpaxaeTcs MHopMaums 0 AOCTYMHbIX pecypcax npubopa v NoAKMHYeHUN.

Bua

B 3aBucumocT oT npubopa, BbIOPAHHOrO Mpu CO34aHWM MPOEKTa, NnepedYeHb MHOWKATOPOB B CTPOKE
COCTOSIHUSI MOXET pasnmyaTbCsl.

P6:0% | Mepewm:0% [fpcnnav:1az | navi1z || 03v:6% | 4 Npwsop e nomemoven i, COM3
®6:0% [ nepem:9% | cre7% | maviix 03Y:0% | A lpuBop He nomemouen | 4. COMS
PucyHok 2.1

UHamkaTopbl

Mpwv noakno4eHHOM NpubBope B CTPOKE COCTOSAHUS OTOBpaXxaeTca MHGoPMaLa:

« ®b— LOOCTYNHOE KONMN4eCTBO 3K3eMNnnApoB (byHKLI,I/IOHaJ'IbeIX OnokoB;
* I'IepeM. — OOCTYyNnHOEe KONMN4eCTBO NepeMeHHbIX;

16
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» CTeK — ypoBeHb 1CMONb30BaHNs NaMATU BblgeneHHow nog ctek. CTek ucnonb3yeTcs Ans
NPOMEXYTOYHbIX BbIYMCIIEHWIA B NPOrpaMme;

+ JCMNN3Y — gocTynHoe KONMYEeCTBO 3HEepProHe3aBMCUMON NamaTh Ans Retain nepeMeHHbIX;

* NM3Y — goctynHoe MN3Y npubopa B npoueHTax ot obuiero obbema: «M3Y: 0...100 %»;

* 0O3Y — poctynHoe O3Y npubopa B npoLeHTax oT obuero oobema: «O3Y: 0...100 %». Yem
BonbLue ncnone3yercs B nporpamme 6rokos 1 pyHKLMI, TeM BonbLue namsaTu Tpebyetca ans
paboTtbl B npubope. OWEN Logic aBTomMaTtuieckun paccumTbiBaeT JOCTYMNHYO NaMsiTb Npubopa u B
crny4vae KpUTMYECKOro 3Ha4eHMs BbIBOOMT COOTBETCTBYHOLLIEE NPEAYNPEeXaeHNE;

*  MPxxx-xxx — Mogernb noakni4eHHoro npnbopa. Ecnn npnbop He NogkmntoyeH, Ha MHAMKaTope
oTobpaxaeTcsa Haanuck Mpubop He noaknoveH. HaxxaTne Ha nHAMKATOp BKIOYaET/BbIKIOYaeT
pexum OFFLINE;

*+ COMx — Homep BbIOpaHHOro nosb3oBaTenem nopra Ana nogknoydeHns npubopa. Haxartme Ha
WMHOWKATOP OTKPbIBAET OKHO HACTPOWKK nopta (cm. 3.6).

BKMoUNTL/BIKIOUNTD 0T06pa>KeHme MHONKaTOPOB B CTPOKE COCTOAHUA MOXKHO B raBHOM MEHIO Bua.

Pexum OFFLINE

B pexvme OFFLINE ycTtaHaBnuBaeTcs 3anpeT Ha CBA3b C Npubopom.

Ona nepexoga B pexum OFFLINE cnegyeT HaxaTb Ha MHOUKATOpP MoAenu npubopa B CTPOKE COCTOSHUS
unu BbIbpaThb B rmaBHoM MeHio CepBuc — Pexxkum OFFLINE. Bug nHgnkatopa nameHutcs Ha OFFLINE.
MoBTOpHOE HaxaTue oTkntoyaeT pexum OFFLINE.

MogpobGHee cm. B pasgene 3arpyska B npubop (cm. ).

2.8 MeHepxep v peaakTop 3KpaHoOB

MeHeaxep 3KpaHoOB

Ecnu npubop ocHalleH gucnneem, TO Ha HEro MOXHO 3anporpaMMMpoBaTh BbIBOA WHOpMauun u3
nporpammbl. VIHCTpykumst no paboTe c akpaHamu npusedeHa B pasgene [MporpammupoBaHve aKpaHa
npubopa (cm. 3.4).

BkniounTb/BbIkNOUNTE OTOOpaxeHue Bkrnagku MeHemxkep 3kpaHOB B paboyert 06nactTn MOXHO B rmaBHOM
MeHio Bua.

MeHe,q)Kep JKpPaHOB OTKPbIBAETCA HaXatnem Ha OAHOMMEHHYIO BKNaaKy B J1eBOM Kpae pa6oqe|7| obnactu.
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2 OnucaHue nHTepdelrica

MEeHEIHED SKPSHOE
)
— é% [pyning (:D

— 36 [pynna 1

[ Skpan 1

aoHedye daxyara))

“ [lapameTps
Wran Mpynna 1
Orcanue

MeHepxep 3KpaHOB COCTOUT 13 JepeBa 3NIEMEHTOB B BEPXHEN YaCTM U NOMEeN CBOMCTB B HUXKHEN YacTu.
B nepeBe akpaHOB 0TOOpaXxatlTCs U pegakTUpYyTCS rpynbl 3KPAHOB U 3KPaHbI.

OcCHOBHble hyHKLMK:

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

YAanuTb 3KpaH (B KOHTEKCTHOM MEHI0 3KpaHa)

PepaktupoBaTb 3KpaH (B KOHTEKCTHOM MEHH 3KpaHa)

{0 Jl Il

P PepakTupoBaTtb rpynny (B KOHTEKCTHOM MEHIO Fpynbl 3KPaHOB)
l

Mpun BbIGOpPE 3KpaHa WM rpynnbl 3KPaHOB B HkHeW YacTn MeHemkepa 3KpaHOB OTOOpaxarTcst MX
CBOWCTBA.

Pep,aKTop JKpaHOB U rpynnbl 3KpaHOB

PenakTop akpaHOB OTKpbIBaeTcs BbIGOpOM koMaHabl PeaakTupoBaTb 3KpaH B KOHTEKCTHOM MEHHK 3KpaHa
B MeHeaxepe aKpaHOB.

18



2 OnucaHue nHTepderica

CxeMa™ | Jxpad "Jxpan 1

Q) o0 @ 1008 w-

L

Pe,u,aKTop rpynnbl 3KpaHOB OTKPbIBAETCA Bbl60p0M KOMaHAbl Pe,anTI/IpOBaTb rpynny B KOHTEKCTHOM

MEHIO rpynnbl 3kpaHoB B MeHekepe aKpaHOB.

Cxema™ | FTpynna skpavos "Mpynna 1"

'EJ‘ :1:1: @‘ 100% - n m

Skpat 1

SJkpatd 2

JxpaH 3

B BepxHel YacTu pedakTopa 9KpaHOB 1 rpynibl 3KPAHOB PACMONOXEHbI KHOMKW:

CoxpaHUTb JOKYMEHT

YMeHbLWUTbL MacLuTao

Jolm

r.
[l

OpuruHanbHbIA pasmep

®\ YBennuutb macLutab

MacwwTad MOXeT ObITb UBMEHEH C MOMOLLIbIO BbiNaaatoLwero MeHo cnpaBa OT KHOIMOK.
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3 BasoBble cBeaeHus

3 basoBble cBegeHus

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

MpuHUMN BbINONHEHUSA NporpaMmel (cm. 3.1);
PaspaboTka npoekTa 1 nopsigok pabotsl (cMm. 3.2);
Pa3spaboTka nporpammel (cM. 3.3);
lMporpammupoBaHue gucnnes npubopa (cm. 3.4);
Pexum cumynatopa (cm. 3.5);

HacTpovika nopta u nogkntoyeHme npubopa (cMm. 3.6);
3anuce nporpammel B npubop (cm. 3.7).

OnnanH otnagka (cm. 3.8);

CsepneHus o npoekTe (cMm. 3.9);

MeHnepxep komnoHeHToB (cM. 3.10);

Pabota c makpocamu (cm. 3.11).

3.1 MpuHUMN BbINONHEHUA NPOrpamMmbI

I'Iporpamma ansa npw60pa COCTaBndAeTcAa C y4eToM Konnmyecrtea MMEKLNXCA Yy Hero BxXxogos, BbIXOOOB U
Hann4yn4a 4acos pearibHOro BpemMeHu.

dyHKUMOHanbHasa cxema paboTbl npubopa:

Mpu6op (nporpammupyemoe pene)

Un
I S1
DO1
S2
| - DO2
Sn DO3
DO4

Pa6oty npnbopa MoXXHO NpeacTaBuTb B BUAe NOCNEAoBaTENbHO BbINOMHAEMbIX LWaros (paboumnii umkn):

1. Jlormyeckoe cocTosiHue BXO4OB aBTOMAaTUYECKN 3anMChIBAETCA B A4ENKM NaMATN BXO4OB
(konunyecTBO A4eek paBHO Yucny Bxodos — I1...1n).

2. TlporpamMmmMa CUMTLIBAET 3HAYEHUS U3 SYEEK MaMsTV BXOAOB U BbIMOMHSIET HaZ HUMW NIornyeckme
onepawun B COOTBETCTBMU C anropuTMoM paboTbl.

3. Tocne 06paboTku BCcel NporpaMmbl pesyrbTaTbl 3an1cbiBaloTcst Ha huanyeckue BoiXoapbl
npubopa (ans BKIHYEHNs BbIXOAHbIX aneMeHToB Q1...Q4).

4. TMepexog k Lary 1 (nocne BbINONHEHNUs BCEX NpeablayLLmX Wwaros 06paboTku nporpaMmmbl LMK
paboTbl NpMbopa NOBTOPSETCHA C NEPBOroO Lwara).

Bpems BbIMOMHEHMS BCEX LLAroB 3aBUCUT OT CIIOXXHOCTW anroputMa nporpaMmmbl (nogpobHee cm. pasgen
Bpewms uukna (cm. 7.2)).
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3 BbasoBble cBeaeHus

3.2 Pa3paboTka npoekTa U Nnopsaaok paboTbl

Co3pgaHue v pegakTMpoBaHUe NpoeKTa

[lns co3gaHnst HoBOro npoeKTa cnenyert:

1. Haxartb KHonky D Ha NaHenu UHCTPYMEHTOB Unu BbIBpaTh B rmaBHOM MeHio ®ann — HoBbin
NPOEKT....

2. B oTkpbiBLIEMCSH OKHE BbIbpaTh Moamdumkauuo npubopa n Haxxatb OK. MeHto Beibopa npubopa
nogaepxusaeT pUnbTpaLMIo N0 MoAenNw.

BriBop mogenm ot
BeemvTe HazEaHWe Npudopa
Mpubop Bxogbl Brixogb! -
MP200-220.1 X g g
MP200-220.21 X ] ]
- — MP200-220.22(24) X 12 12
] S il MP200-220.23 X 12 10
] = ‘ MP200-220.3.X 12 10
I
(o o L L [ MP200-24.1.% i 3
- - MP200-24.2(4) X 12 12
MP200-243 X 12 10
MP200-24 5.X 12 14
MP200-220.5.% 12 14 -
Ctrena
NMPUMEYAHUE

[i]

B rmaBHom okHe OWEN Logic oTob6pa3ntcst XoncT NpoeKkTa, CTaHyT akTUBHLIMU CTPOKa COCTOSHMUS (CM.
2.7), naHenu bubnmnoteka komnoHeHToB (cM. 2.3), CoincTea (cM. 2.4) n NepemeHHblie (cMm. 2.5).

Ecnu k MK nogkntoveH npmudop, To OWEN Logic npennoxuT mogens NOAKIMYeHHoro npnbopa B
OKHe Bbibopa.

Ecrnn y BbibpaHHOro npubopa ectb AUCnNen, TO B MaBHOM OKHe oToOpasuTcs Bknagka MeHemxep
3KpaHoB (CM. 2.8), rae MOXHO HacTpouTb (CM. 3.4) BbIBOA MHbOpMaLUM Ha AUCTNEN.

COXpaHI/ITb TeKyLIJ,I/Il7I nnn OTKPbITb COXpaHeHHbII7I MNPOEKT MOXXHO C NMOMOLLIbIO COOTBETCTBYHOLLNX KHOMOK Ha
naHenn MHCTPYMEeHTOB U B MaBHOM MEHHK dann.

Mopsigok nporpammupoBaHms Npubdopa B NPOEKTE:
1. PaspaboTka nporpaMmmsil.
2. Otnagka nporpammoi.
3. TMopkntoveHune npubopa k MK.
4. 3arpyska paspaboTaHHON nporpammbl B Nprudop.

PaspaboTka nporpammbl

Ha xoncte npoekta co3gaetcsa nporpamma (cM. 3.3) Ha a3blike FBD ¢ momouybto OrokoB U 3nemMeHToB
BCTaBKM U3 BMGnmnoTekn koMnoHeHToB (CMm. 6).
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3 BasoBble cBeaeHus

OTtnapgka nporpammbl

Mocne co3gaHnsa MOXHO cmoaenupoBaTb paboTy nporpammel B pexnme cumynsaropa (cMm. 3.5). Bo Bpewms
NPOBEPKN MpaBUIbHOCTU paboTbl MporpaMmbl MOMb30BaTENMb MOXET M3MEHATb COCTOSHME BXOAOB,
KOHTPOMMPYsl COCTOSIHME BbIXOAOB Ha COOTBETCTBME HYXHbIM ycrnosuam. locne BbiSBNEHWs owwmnBoK
MOXHO BEPHYTbLCS K NpaBKe Nporpammei.

MoakntoyeHne npubopa Kk MK
Ona nogkntodeHns npubopa k MK cnegyet HacTpoutb nopt (cM. 3.6) B OWEN Logic 1 ¢ nomowbto kabens

noacoeAuHuTb npubop. Oanee Ha npubop nopaeTcss nutaHve (ecnu TpebyeTcst), U Npou3BOAATCA
HacTponkm npubopa (cm. 4) B OWEN Logic.

3arpy3ka nporpammbi B npubop

Mocne HacTpoWKn CoeguHEHNS MOXHO 3arpy3utb nporpammy (cm. 3.7) B npubop 13 OWEN Logic.

OHnanH oTnagka

3arpyXeHHyl0 MnporpaMMy MOXHO MPOBEpUTb B PEXUME OHManH otnagku (cm. 3.8) ¢ pearbHbIMU
3HaYeHUAMU, NOCTyNaroLWmMmMmn 13 npubopa.

3.3 PaspaboTtka nporpamMmmbl

Pa3paboTky nporpammbl pekoMeHOyeTcs HavaTb C nNnaHupoBaHud. [naH pomkeH onucbiBaTb BCe
BO3MOXHblE COCTOSIHUA nNpubopa BO Bpems hyHKLMOHMPOBaHNSA (B BUAE AnarpaMmmbl PEXMMOB, Tabnuubl
COCTOSIHUI, 3NEKTPUYECKON UK PYHKLIMOHANBHOM CXeMbl u/vunu ap.).

Mocne Toro Kak NpoaymaHbl BCe 3a4ayvu, KOTOpble JOMMKHbI BbIMONIHATLCA NPpMOOPOM, crieqyeT CoCTaBUTb
nporpaMmMy Ha XOricTe nNpoekTa ¢ NOMOLLbIO arieMeHToB bubnmnotekn KOMNOHEHTOB (CM. 6).

PasmelieHMe KOMNOHEHTOB M CO34aHue CBA3eN

KoMMNoOHeHTbI pa3mMellaloTcs Ha cxeme nyTeMm BbliOOpa HYXHOrO KOMMOHeHTa B naHenu Bubnuoteka
KOMMOHEHTOB (CM. 6) 1 nepemeLleHns Ha XoncT metogoM «drag & drop».

¥ | | BUBNMOTEKE KOMNOHEHTOE
o- *
o-" i l @

OYHKL WA fx

a8 K

o L

= HE

& Woxmouawes MIMA
2 & ADD

& SUB

£ MUL

& DIV hi

i
1

mmmm————

: f)( DYHKLMA
0 Qs ﬂ:) DYHKLMOHANbH LI Bnok

M Makpocbl npoekTa

-8 IRl ®”
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3 BbasoBble cBeaeHus

Bxogbl 1 BbiIxogbl Npnbopa 1 KOMMNOHEHTOB CreayeT COeANHUTL, NPOBEAS MeXay HAMMU NUHUK cBA3KW. [ns
co3aHus CoeaUHUTENbHONM NNHUKU CNeayeT:

* HaxaTb JIKM Ha BbIxog nepBoro KOMroOHeHTa. JInHua npucoegnHNTCA K HeMy U NOTAHETCA BCle 3a
KypCOPOM MbILLN;

¢ [And co3gaHunA narnba nuHumn cregyeT HaXkatb Ha XoJcTe And OTMETKM TOYKM NOBOpPOTa JIMHUN,

¢ MNPOTAHYTb JIMHNIO OO0 BXO4a BTOPOro KOMMOHEHTA N HaXaTb Mo HEMY. JlnHns cBa3n cosgaHa.

Ecnv Tunbl Bxoda v Bbixoda KOMMOHEHTOB HE COBNafatloT, TO He NMHUS He cospacTtces. [ogpobHee cwm.
pasgen Tunbl nepeMeHHbIX (cm. 5.1).

Onsa BblgeneHns 6rnoka unu KOMMOHEHTa Ha cxeme criegyeT HaxaTtb no Hemy JIKM. YTo6bl Bbigenutb
HECKOMbKO 3MEMEHTOB CXEMY, MOXXHO BOCMOMb30BaTbCs «1acco» — 3aKMNioUUTb HY>KHbIE 3NeMeHTbl BHYTPb
pacTsrMeaoLlerocs Bcrnes 3a KypcopoM Mbllv NPSAMOYroribHUKa, yaepxmsas JIKM.

TO FLOAT
- - | DIV t on blink_s f

| 1000

HacTponka napameTpoB KOMMOHEHTOB

YT06bl OTpeaakTupoBaTb MapaMeTpbl, cneayeT BblAENUTb HYXXHbIA KOMMOHEHT MM Onok Ha cxeme wu
HaCTpPoUTb 3Ha4YeHMs Ha naHenu CeoncTea (cm. 2.4).
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3 BasoBble cBeaeHus

TP1

0,05m

CeolcTea TP

!
MNapameTpu

MacwTal speretin

~ [lpouee

KorreHTapkia

= a

=T

W

MIAH
0.05

JmMTenLHOCTE MMNYNBCS
3apaeT ANWTENEHOCTE hOPMMPYEMOro
MMMy NECA.

CBowicTBa KOMMOHEHTA MM Brioka MOXHO OTKPbITb C MOMOLLIbKO KOHTEKCTHOMO MEHIO.

link S f D]

E Kenupoeate

| t on_b

TO BOOL

BriBpate NepemMeHHy ...

MokasaTe coekK

¥A3NUTE KOMAOHEHT

CECHCTES

Ina paspaboTku nporpammbl UCMoIb
BCTaBKU:

3YHOTCA cnegytouine 6nokn n (*)YHKLI,VII/I, Bbl3blBaeMbl€ Ha MaHemnu

Bnok kommeHTapueB (cum. 3.3.1)

Pa3melleHune TekcToBoro KOMMEHTapua Ha cxeme

Bnok nepemeHHou (cm. 3.3.2)

Pa3melleHne 6roka nepeMeHHoN Ans 3anMcu Unm YTeHust
3HaYeHWiA Nporpammbl

Bnok koHcTaHTbI (cM. 3.3.3)

Pa3smeLLeHne 6roka ¢ UKCMPOBaAHHbLIM YMCITOBLIM 3HAYEHNEM

JInHnm 3agepxkm (cm. 3.3.4)

CosgaHue 3aepPXKn Ha OOuH UMK nepenadn s3Ha4yeHnA € Bblxoaa
KOMMNOHEeHTa Ha BX0A4

Bnok ceTeBol nepeMeHHo (CM.
3.3.5)

Pa3mMelleHne 6rokoB o6mMeHa AaHHBIMU C APYTMMU YCTPOUCTBaMMU,
noaKMoYeHHbIMU K NpUGopy No ceTu

Bnok uteHue/zanncn B b (cm.
3.3.6)

3anucb/4TeHne 3HauYeHnn oTAeNbHbIX NapameTpos u3 ©6 B
nepemMeHHyto 1 HaobopoT

Bnos npeobpasoBaHus (cm. 3.3.7)

KOHBepTaLI,I/IFl 3Ha4YeHnNn Pa3fIM4YHbIX TUNOB ANA nepenadyu

I'IepeHymepOBaTb KOMMNOHEHTbI (CM.
3.3.8)

MepeHa3HayeHne nopsakoBbIX HOMepoB b cxeMbl

Mopsagok ncnonHeHus (cm. 3.3.9)

N3meHeHne nopsAgka BblMUCNEeHNA 3Ha4YeHN BbIXOL4OB nporpamMmmbl

3.3.1 bnok KoMmMeHTapueB

briok KOMMEHTapueB NO3BOJIAET OCTaBIIATb 3almMcn U KOMMEeHTapun Ha CXeMe NnpoekKkTa.
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3 BbasoBble cBeaeHus

Y106kl 06aBUTL TEKCTOBLIV KOMMEHTapUIA Ha CXeMy, CriedyeT HaxaTb Ha KHOMKY Ha naHenu BCTaBKu.
3artem yaepxuas JIKM HauepTUTb NpsiMOYronbHyo obnacTte 6roka KOMMEHTapUEB HA TOM MECTE CXEMBI,
rae OOIMKeH pacnonaratbCsl KOMMEHTapUA.

BeeguTe KOMMEHTaDHH Beegure -
KOMMeHTapKK

Pt
et

[ns BblAENEHHOro ornoka KOMMEHTapuneB MOXXHO U3SMEHUTb HaCTDOVIKVI BBOa TEKCTa Ha NaHenu CBOUCTB.

CEOINCTES TEKCTOBLINA Dnok

5=2] |

W i
BripaeHueaHue TekcTa B usHtpe
WpwapT Aral, §
LlgeT TekcTa [R=0. G=0. B=0]
*  PoH
Hanuuwe hoHa [a
LgeT fiopmopa [R=0. G=0, B=0]
UpeT poHa [R=255, G=255, B=255]
NpospayHocTe hoHa 0
Texkcr

Utobbl uBeT d¢oHa 6Onoka kKomMeHTapveB 6bin BuAEH, crnegyeT 3ajaTb 3HavYeHWe napameTpy
Mpo3payHocTb hoHa Gonee 20.

[lns BBOga TekcTta cnenyet ABaXKObl HAXaTb JIKM Ha 6nok KOMMEHTapueB 1 BBECTU HOBbI/ TEKCT.

Beenute Tex
KOMMEHTADPKA '

- ——- Text

3.3.2 bnok nepeMeHHOM

Bnok nepemMeHHON CAY>XUT 4515 UCMOSb30BaHNSA NepeMeHHON Ha cxemMe NpoekTa.

Y106kl 4O6aBUTL BNOK NEPEMEHHON Ha CXEMY, CrefyeT HaXkaTb Ha ero NUKTOrpaMMy Ha NaHeny BCTaBKu:

v

« [+ BxogHas nepemeHHas — AN nepeaayn 3Ha4eHUs B NPOrpammy;
V

« =] BbIxogHas nepeMeHHas — 115 3aM1CK B Hee 3HaYeHNs 13 NPorpaMMbi.

3areM HaxaTb Ha CxeMe B TO MeCTO, KyAa HYy>XHO NOMeCTUTb Ornok.
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3 BasoBble cBeaeHus

> F

Brnok nepemeHHoM Takke MOXHO [0OaBUTL Ha cxemy U3 naHenu MNepemeHHble (cM. 2.5).

[ns NnpuBs3sku nepemeHHON k 6roky nepemMeHHon cnegyer:
1. Bblgenutb 6ok nepeMeHHoN.
2. B cBouicTBax 6rioka nepeMeHHON HaxaTb KHOMKY «...» B none NMepemeHHas nnv gsa pasa HaxaTb
Ha BrnoK NepemMeHHoON Ha Cxeme.

CBONCTES
= A

v [lapametps

MepemenHan < He BolfpaHa =
w [lpouee

KommeHTapii

MNepemenHan

3. B oTkpbiBEMCS OkHe Tabnumubl nepeMeHHbIX (CM. 5) BbIbpaTh nnm co3gaTtb HOBYIO NEPEMEHHYIO 1
HaxaTb kHonky OK. BeibpaHHasa nepemeHHas byaeT npuesasaHa K Oroky.

CeEoRCTEa var3 1 B8 %

| B 2=21 |
[vars > F1 o

MepemenHan [vard ]
Tun nepemenHol  C nnasawowei sanaTtoil
JHeproHesasuoune Het

+ [lpouee

| F2 KorreH Tapui

MNepemenHan

-

Ecnu nocne npuBsskyu Gnok NepeMeHHON BbIOENSIETCS KPacHbIM LIBETOM, 3HAYMT, NPUCYTCTBYET OLLMOKa.
CoobLeHmne 06 owmnbke oTobpa)kaeTcsi B CTPOKE COCTOSIHUS.
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3 BbasoBble cBeaeHus

=

[nsa 6noka BbIXOOAHOW NEPEMEHHOM OOCTYMHA HACTpoWka 3anucb B KOHLE LMKNA, KOTopasi CAy>XuT Ans
3anucum 3Ha4YeH1s B NepeMeHHYI0 Nocrne Bcex onepaummi YteHus B paboyem uukne (cm. 3.1).

CeoicTEa Varl B x
v =
7=/l |
v [NapameTpo

MNepemenHan Varl [0]

ZHAYSHWE MO YMONUYSHWID 0

Twn nepemMeHHoR Bynescroe
v [Npouee

KommeHTapmia
*  PaciumpeHHE HACTPORKI

Her v
Oa

3ammch B KoHUE LMKna
lapaHTMpyeT sanuck B NepeMeHHy NOCNE BCEX ONEpaUmil YTEHWA.

3.3.3 Bnok KOHCTaHTbI

[ns BknioveHus B nporpamMmmy XecTko 3aflaHHOINo YMcrnoBOro 3Ha4eHuA UCNOoJIb3yeTcA OGNoOK KOHCTaHTbI.
C

[insi pa3meLLieHns 6rioka KOHCTaHTbl Ha CXeMe crieflyeT HaxaTb Ha kHonky [H Ha naHenu BcTaBku, 3aTem
— B MECTO Ha CXeMe, e JOIMKEH OblTb pacnonoXeH GokK.

L. & N N | WR o8 ol oF
Al - o O D 00 X X X

L

Ha naHenu cBolcTB BbiGpaHHOro 6roka ykasblBaeTcsl TMN AaHHbIX ANt KOHCTaHThI M BBOAWUTCS 3HAYEHUE.
3HaueHune byaeT oTobpaxkeHo B Brioke Ha Cxeme.
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3 BasoBble cBeaeHus

CeoicTea 15 B x
=p

z=/4l |

+ [lapameTps

3Ha4yeHWe KoHoTaHTel 15
TN KoOHCTaH T Llenoymcnenqoe

15 4 « [lpouee

KorreHTapuia

3HaveHne KOHCTaHTHY

3Ha4yeHne KOHCTaHTbl MOXHO oTpenakTnpoBaTb [OBOVHbIM HakaTem Ha OroK KOHCTaHTbl UMK BbI60pOM
N3MeHUTb 3HaYeHMne B KOHTEKCTHOM MeHH0 Broka.

 Cyewewea— o LeF
E Kenupoeate
HzsmeHuTE SHaUEHHE

W YoanuTe KCMMNOHEHT

| £ Cosaate makpoc

CECHCTES

,D,OI'IyCTI/IMbIe 3Ha4YeHnd ona TMNoB KOHCTAHTbI:

Bynesckoe or0p01
LlenouncneHHoe |ot 0 oo 4294967295

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

3HayeHne KOHCTaHTbI He nogsepraeTcda USAMEHEeHUAM Ha BCEM MNPOTAXEHUU pa6OTbI nporpamMmmbl.

3.3.4 JluHuna 3apepxku

NnHna 3agepPXKKn nCnonb3yeTca Oanda co3gaHunda 3agepXKn Ha OAUH UKKN nepengayvn 3HadeHuna C BbiXoaa
KOMMNOHEHTa Ha BXOA.

[ns cosgaHma nuHUK 3aQepPXKnN cnenyet HaxaTb Ha KHOMKY B Ha naHenn BCTaBKU U NMOCTPOUTb JIMHUIO
MeXxay BbIXOOAOM U BXOAOM KOMIMOHEHTAa. By,u,eT npoeeaeHa KpacHaa NyHKTUpHaaA NMMHUA.

VYV C N N WR | ~B—l ~F
Koo .o B 0% %

i

L |
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3 BbasoBble cBeaeHus

Ha Bxog 11 6rnoka apupMeTMyeckoro CrnoxeHusl (LenoYMCIEHHbIN TUM) NOAAeTCA KOHCTaHTa, 3Ha4YeHue
koTopown paBHO 1. Ha Bxopg 12 no nuHumn 3agepxkvm nogaetca 3HadeHue ¢ Bbixoga broka Q, kotopoe 6bino
BbIYMCMEHO B MPEAbIQYLLEM LMKIE.

3HayeHus Ha Bxodax W BbIxodax broka:

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

3.3.5 bnok ceTeBoMn NepemMeHHOMN

Bnokn ceTeBbIXx NepeMeEHHbIX CriyaT Ans nepefavy U nofyvyeHus 3HavYeHun no uHTepdencam cessu u
NCMNonbL30BaHNSA MX B Nporpamme.

Onsa no6aBneHns Ha cxeMy 6roka ceTeBoN NepPeMEeHHOI CrieflyeT HaxaTb Ha KHOMKY:
M
« #J - nepepaya 3HauyeHVst U3 NPOrpaMmbl MO CETK;
N

« [r - nonyyeHve 3HaueHns B nporpammy no ceTy.

NMpuBaA3ka nepeMeHHON K BJyIOKY ceTeBOW NepeMeHHOU

[lna npuBssku nepemMeHHom K 610Ky ceTEBON NepeMEHHON cneayer:
1. BbibpaTtb Ha cxeme GNok ceTeBON NEPEMEHHON.

2. HaxaTb Ha KHOMKy «...» B nore NepemMeHHas B cBONCTBax Orioka ceTeBov NeEpeMEHHON Unn asa
pasa HaxaTb Ha Brok ceTeBo NepeMeHHON Ha CXeMme.

CBOACTES

25l |
v [lapameTps
< He BuifpaHa >

& M0 YMONYSHAK
w [lpouee

KorreHTapuli

SHAHEHK

MNepemenHan

3. B oTkpbiBLUENCSA TAbNULUE NepeMeHHbIX (CM. 5) BbIOpaTb Unu co3gaTtb HOBYHO NEPEMEHHYH0 aAns
NPUBSA3KM U HaxaTb KHonky OK.
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3 BasoBble cBeaeHus

CeolcTea Varl n B8 x
=4
w [lapameTpd
NepemeHHan Varl [512]
3HaueHWe Mo YMONYEHWD 1
Pexian pafioTel Bxona LlenouncnenHoe

w [lpouee

X—‘ Var1 KommeHTapuil

4. TlpucoeanHnTb Bbixoa/Bxon 6roka ceTeBO NepeMeHHOM K HEOOXOOUMOMY KOMIMOHEHTY.

?‘"Z' EQ |- - F1

— F2

BblweonncaHHbIn anropntm paboTbl ¢ NepeMeHHbIMN MHTEPdENCOB CBSA3M YO0OEH, ecrnv nonb3oBartesb
Ha4ynHaeT paboTy C MPOEKTOM C HacTponku npubopa. Ecnu cnucok napametrpos MacTtepa cetn Modbus
yXXe u3BecTeH, paboTty ygobHee HauMHaTb C onpegerneHnsi NepeMeHHbIX B Tabnuue nepemeHHbIxX (M. 5).
Mogpo6bHee cm. pasgen Pabota no npotokony Modbus (cm. 4.3.1).

s | |TPUMEYHAHUE

1 | |Henb3s npussasaTh nepemenHyto k 6roKy, ECri B HacTpoiikax npubopa (cM. 4) HeT MHTepencos
CBSA3N.

3.3.6 Bnok uteHusa/3anucu B ®b

bnok uteHus/3anncn B ©b ncnonb3yetTca Oand 3agadvn uin 4YteHuna 3HadeHuna napamerpa o6 B npouecce
BbINOJIHEHNA NpOorpamMmmbl.

Ha cxemy moryT 6bITb fO6aBNEHbI GNOKK:

W
« +[J — 3anucu sHaueHus B O6;
R
« [J*% — yteHus sHaueHus n3 OB.

Mpumep

B 3aBucuMMocTu OT 3HadeHuss Ha Bxoge |1 B dyHkumoHansHom 6Grnoke BLINK1 3HayeHve napamertpa
ANuUTenbHOCTb BKIl. COCTOAHMA OyaeT nmeTtb 3HaveHue 2 unm 10.

11
U= ==
N

S . BLIMK1
12 [ 0
Gc| Th
Tl

Oc
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3 BbasoBble cBeaeHus

[nsa HacTpowku G6noka 3anucy 3HavyeHust B @b crnegyer Ha maHenu CBOWCTB Grnoka Bblbpate P 1 nms
rnepemMeHHON, B KOTOPYIO ByaeT 3anncbiBaTbCs 3HaYEHNE.

MNaHens BcTaBRM

~B =l ~F
X

- vV v C W R
o oo 0o X X

CeoicTea Write to FB

21|

w [lapameTps
PyHKLMOHANEHRIA Gnok. BLINK]

Mrmn nepemerHodi InTeneHoETE o, CDCTCIFIHHH-

v [pouee [INMTEnsHOCTE 0TKN. COCTORHUA

KommeHTapui

NnuTensHOCTE BKN. COCTOAHWA

3.3.7 bnok npeobpasoBaHus

JInHna cesaau MexXxay KOMMNOHEeHTaMu nporpamMmmbl MOXeT ObiTb CO34aHa TONMbKO ANA BXoda M Bbixoda
OQHOIo 1 TOro Xxe Tuna: 6yﬂeBCKOFO, LLeNOYNCIIEHHOrO UM C NnaBatoLLen TodKon. [na cosgaHus nNnHUN
CBA3N MeXay BXOoA0M U BbIXOOOM pa3HbIX TUMOB crieayeT Ncnosib3oBaTb onokm npeoGpasosaHMﬂ.

YTto6bl fo6aBuTbL 6ok npeobpasoBaHUst Ha CXeMmy, criegyeT BblOpaTb HYXHbIA TuM Grioka Ha naHenu
BCTaBKM M 3aTEM HaxaTb B TO MECTO CXEMbI, IAe OH JOSKEH OblTb PaCrONOXeH.

[aHent BCTABKM

V ¥ C N N W R
A8 Ao 5o

Al

Tunbl 6nokoB NpeobpasoBaHus:

=B = ~F
X X

'

TO BOOL

x| Mpeobpa3oBaTenb B byneBckoe
3Ha4yeHue

KoHBepTauusi 3HaueHusi curHana B Gynesckoe 3HavyeHue.
Ecnu 3HayeHne Ha Bxoge 6noka 6onblue 0 (False), To
Ha BbIxoae 6noka oyget 1 (True).

%' | MpeobpasoBaTenb B LeNOYNCIIEHHOE
3HauyeHue

KoHBepTauus 3Ha4yeHus curHana B LienoYncneHHoe
3HayeHue. Ecnu Ha Bxoge 6noka GyneBckoe 3HaveHue 0
(False), To Ha Bbixoge Oyaet 0, ecnv Ha Bxoge 1 (True),
TO Ha BbIxoge 6yaet 1. Ecnun Ha Bxoae 6noka 3HayeHne
yucna c NnaearoLe 3ansaTon, To Ha BbIXOAE OHO
OKpYITISIETCA C HEAOCTaTKOM.

x| MpeobpasoBaTenb B YACHO C
nnaBaloLLen 3ansaTon

KoHBepTaums 3Ha4eHus curHana B YMCro C nraBatoLLen
Toukon. [Ins npeobpasoBaHmst LLENOYNCIIEHHOrO B YMCHO
C nnaeatoLLen Todkon gobaensercs opobHasa YacTb (int
=5 — float = 5,0000). Ecnu Ha Bxoge 6rnioka 6ynesckoe
3HayeHue 0 (False), To Ha Bbixoge byaet 0,0000, ecrnu
Ha Bxoge 6roka 1 (True), To Ha Bbixoge 6yaet 1,0000.
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3 BasoBble cBeaeHus

3.3.8 NNepeHyMepoBaTb KOMMNOHEHTbI

]2
Ons nepeHasHa4vyeHuna nopAaaKkoBbiX HOMEPOB KOMMOHEHTOB Ha CXeMe cnefyeT HaXaTb KHOMKY Eh Ha
naHenn MHCTPYMEHTOB Wi Bbl6paTb B MMaBHOM MEHIO Cepch - I'IepeHymepOBaTb KOMMOHEHTbI.
OQHOTUMHBLIE KOMIMOHEHTDI HYMepYoTCA NO NOpAOKY CBEPXY BHU3 U ClieBa Hamnpaso.

SR3 | SR2 SR1 3 SR2
s Q|- - Ql- S Q|- - Q|-
—R 1R R 4R

— =
RTRIG2 S Ql- RTRIG1 S Ql-
»—LI Ql— R *—[' Ql— R

RTRIG1 RTRIG2
| Q : : | Q

3.3.9 Nopsaok ncnonHeHusA

3HauyeHUs BCcex BbIXOAOB 1 06paTHbIX CBA3ei B NporpaMMe BblYMCISIOTCS B onpedeneHHom nopsake. Ans
Q

N3MEHeHWs NMopsAKa BbIYMCIEHNA CrieayeT HaxaTb Ha kHonky H_] Ha naHenu oTnagku 1 B BbiNagaioLlem

MeHI0 BbiGpaTb O6paTHble cBA3M UK Bbixoabl.

OWEN Logic nepengeT B pexum HacTpPOWKM MOPSiAKa MCMOSMHEHUS — Ha Bbixodax M obpaTHbIX CBA3SX
oTOOpasATCs NopsAKOBbIE HOMEPa oYepeay UCMOMNHEHNUS.

Ons wnameHeHns o4yepeaHOCTn ucnoriHeHuA creayeT aApaXXdbl HaXaTtb JIKM Ha Hy)KHbIVI BbIXo4 WwWnn
o6paTHy+o CB$13b M BBECTU YMCIIO, KaKOW No CYeTy AO0J1KHa BbINOJTHATLCA AaHHaA onepauns.
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3 BbasoBble cBeaeHus

E ﬁl

ERcEE el

40

Mocne YCTaHOBKU Heobxoanmon o4yepenHOCTN crnenyetr OTKIMHOHUTb  PEXUM HaCTpOIZKVI nopagka
Q

MCMOMNHEHNS NOBTOPHLIM HaXaTneM Ha kHonky =,

3.4 NMporpammupoBaHue gucnnes npubopa

Ecnum npubop ocHalleH Aucnnieem, TO MOXHO 3anporpammupoBaTb BbIBOZ4 Ha Hero WHdgopMaumn
nporpamMmebl Mo onpeAerieHHOMyY anropuTMy — T. €. eCTb CO34aTh 3KpaH. Ha akpaHe mMoxeT oTobpaxaTtbest
TEKCT U 3HA4YeHUs NepeMeHHbIX NPorpaMmbi.

[nsa nporpaMMmypoBaHns akpaHa ncnonbdyetca MeHemkep akpaHoB (M. 2.8). YTobbl OTKpPbITb MEHeaxep
9KpaHOB, crnefdyeT HaXaTb Ha 3arofoBOK BKIaAKu B NIeBON YacTu paboyen obnactu.

Cxema™

ﬁ @‘ :1:1: @‘ 140 =

Mo ymonuaHuio B MeHegepe 3KpaHOB 0TOGpaXKaeTCcs OAuH SKpaH.

| aoHedye daxvYaHa)) |
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3 BasoBble cBeaeHus

MeHen#ep aKpaHoOE B X

— 6% [pynnel @
— ;!. [pynna 1

] 3kpan 1

v [lapameTps
EEZER :r= |

Onucanue

Wran

PucyHok 3.1

[HoGaBneHue aKpaHoOB

B meHemkepe SKpaHOB MOXHO HACTPOUTb HECKONbKO 3KpaHOB, MEPEKMoYeHWe Mexay KOTOpbIMU Ha
avcnnee npnbopa byaeT ocyLWecTBASTLCS MO HAXATUIO KHOMKU UK MO COBbITHIO.

Ons pobasnexus akpaHa cnegyet knukHyTb NMKM no anemeHTty pynna 1 n B KOHTEKCTHOM MEHIO BbIOpaTh
[ob6aBuTb 3KpaH.

MeHen®ep 3KpaHoOE | X

PucyHok 3.2

Ons yoaneHus akpaHa cnegyeT knvkHyTb IMKM no Hy)XHOMYy 9KpaHy M B KOHTEKCTHOM MEHI0 BblOpaTb
Ypanutb.
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3 BbasoBble cBeaeHus

MeHea#ep IKPESHOB

— 6% [pynine @

— ;& [pynna 1

(] Pesaktuposate 3kpan

T Yaanute

[lns cmeHbl no3nunmn 9KpaHa, ero crnenyet nepetaHyTb, yaepXxumBas Krnasuly Shift, Ha HoBoe mecTo.

MEHEQMED SKPEHOE

— 36 [pynne {:D
— é!& [pynna 1

O

] 3xpan 2

— 4
] 3kpan 3

PucyHok 3.3

Mpu nepeHoce HoBOe noroxeHve ByaeT oTobpaxaTbCs B BUOE FOPU3OHTAmNbHOIO Mapkepa.

CBowncTBa 3KpaHa

Ons OT06pa)KeHVI9| CBOWCTB 9KpaHa Ha naHemnun CBOWCTB cnenyet apaxnabl HaXaTb Ha Hy>KHbIl7I 9KpaH B
MeHe[)xXepe 3KpaHoB.

CaoiicTBa akpaHa:

*  WUmsA — ansa otobpaxeHns B MEHeQKepe 3KpaHOB U B 3arofioBKe pefakropa 3KpaHoB;
+ OnucaHue — TEKCTOBOE ONUCaHne aKpaHa.

Cxema® | Ixpan "Ikpan 1" X | Ceoiictea 3kpaq 1 8 x
Q, &0 @, 100% - = |
v [MapameTps
Wrmna Sxkpax 1
% Onucanme
T e kKecoT
% Wma

MNMepexopn K aKpaHy

Ecnu B npoekTe yyacTByloT ABa unv Gornee 3kpaHOB, TO HEOGXOAMMO HacCTpouTb mepexodbl (YcroBust
nepeKoYeHns) Mexay HUMN.

[lns coznaHua nepexoaa creayer:

1. Haxartb [NKM no anemeHTy Npynna 1 B fepeBe MeHemxepa akpaHoB 1 BbiIbpaTe PeaakTtupoBatb
rpynny B KOHTEKCTHOM MeHI0. OTKpOEeTCA BKNaaka pegakropa rpymnmnbl 3KpaHoB.

2. BbIbpaTb CTapTOBLIN 3KpaH B peaakTope rpynnbl 9KpaHoB..
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3 BasoBble cBeaeHus

3. B cBoncTtBax akpaHa HaxaTb «...» B napametpe lNMepexoa K akpaHy. OTKPOETCH MEHIO CO3AaHUSA
nepexoga.

4. B BbinagatoLiem MeHio CnNMcok 3KpaHOB BbibpaTh APYron aKpaH Ans nepexoaa K Hemy.

Co3ganue nepexoga ot

Brifop skpata
0 Cnucok SKPEHOE | < oTCyTCTBYET = -

< OTCYTCTBYET >

Swpar_BLINK

Yenoswe Nepexona JkpaH_TON

DeylecTENATL NEPEXDL B CNYYaAx:

o [eHepaumy cofbimui oT npudopa BesycnoBHBIA Nepexon -

MzMEHEHIA SHEUEHIA NEPEMEHHOR

OK

5. B none YcnoBue nepexoga BoibpaThb NyHKT MeHepauusi coGbITUM OT NnpuGopa 1 B
BbiNafatoLLeM MEHIO yKasaTb KHOMKY npubopa Ansi BbINOMHEHUS Nepexoia Unu BbiopaTb NyHKT
N3ameHeHMs 3Ha4YeHUs1 NepeMeHHOM NS yKa3aHusl nepeMeHHo ByneBckoro Tuna, B cryyae
N3MEHEHUsI 3HaYEHUsI KOTOPOW OyZeT BbINOMHEH nepexop.

Cozganne nepexoga EesycnosHbii nepexon &

Haxamie "Beepx”

Beifop akpana
Cmyeckanne "Beepx”

@ CnWcoK SKPBHOB | < oTCyTCTEYET = . )
¥nep#anue "Beepx
Haxamie "Brus"

OmyckaHue "Brus"

YcnoBwe nepexona Vaepxatve "Bims"
OcywecTENATE NEpEXD B CYYERAK: Haxamve "Bson” -
@ [eHepaumy coSbimui oT npudopa BesycnoBHBI Nepexon, -

MzmeteHua sHaUSHUA NEPEMEHHORA

CK
CozpaHue nepexoda >
Brifop skpaHa
@ CnucoK 3KPEHOE | < oTCyTCTBYET » -
¥cnoewe nepexona
OcyuecTENATE NEPEXD] B CIYYSAK:
[etepaumy cobbimwii ot npuSopa
@ MameHEHMA 3HEYSHWUA NEPEMEHHOA [=d ]
Ok
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3 BbasoBble cBeaeHus

NMPUMEYAHUE
|I| BesycnoBHbI Nepexod CnyXuT Ans HaCTPOWMKKN nepexoaa, €CNn HU 0AHO M3 COBLITUI UNn

N3MEHEHUI 3Ha4YeHNsa NepeMeHHON He NPoOUCXoauT, HanpuMmep, Ans nepexoga Ha akpaH
aBapun.

6. [Mocne co3naHus nepexon Oyoet oTobpaxeH Ha cxeme B peakTope rpynnbl 9KPaHoOB U B
CBOMCTBaX aKpaHa.

Cxema® | Fpynna skpasos "Tpynna 1" X | | CEOWNCTEE JKP&H CTapTOBLIA
G, o0 @00 | M wE %l|
v [lapameTps
I o= crapTossii
CnncaHue
~  [lepexomel < Konnexuma nepexcaoce >
o Mepexomn K sKpaHy < OTCYTCTEYET >

Mepexon k akpaHy  3kpar_BLINK
Mepexon k skpady Skpad_TON

i

o= Srpan_BLINK l.-_—_l
L= L=

|

FKpaH CTEPTOBLIA

Wmn

.

Bkpad_TON

Mepexon OT 3KpaHa K 3KpaHy MOXET NPOUCXOANTb MO PasfMYHbIM COOLITUSIM, A 3TOrO MOXHO HACTPOUTb
HecKomnbko (Konnekumio) nepexonos. MNepexoabl 406aBNATCA aHaNOrM4YHO OMMCAHUIO BhILLE.

[na penakTupoBaHWUA UNW yaaneHus nepexoda creayet BbiGpaTb ero B CBOMCTBaX aKpaHa M HaCcTpOUTb
cooTBeTCTBYHOLWMe napameTpsl. Mepexon GyaeT yaaneH, ecnv B norne CNUMCOK 3KpaHOB MeHI0 co3aaHus
nepexona byaeT CTosATb 3Ha4YeHne < OTCYTCTBYeT >.

CEOICTES JKpaH 1

=LY

» [lapameTp
Hran JpaH 1
Onucanne
»  [lepexogesl < Konnexuma nepexoaos >

Mepexon Kk skpaHy EAIaaraE =g

MNepexon k 3kpaHy JKpaH 2

Mepexop k axpany

PepakTop 3kpaHoB
[na HacTporku BbiBOAA MHGOPMALUKN Ha 3KpaH CredyeT OTKPbITb peaakTop 3KpaHa ABOWHbBIM HaxaTtuem

No 3KpaHy B MeHepKepe 3KpaHOB U HaXXaTnemM Ha KHOMKY m Pe,anTVIpOBaTb AKpaH N3 KOHTEKCTHOro
MEHI0 3KpaHa.
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Cxena® | Ixpan "Ixkpan 1" ¥ || CeolicTea JkpaH 1
@‘ ::1:1: ©‘ 100% = gl |
v [NapameTps
[EER 5vpa 1
Fl| Orucanne
|:_|.| Wran

SKpaH MOXET coepXaTb HECKOJIbKO CTPOK, nepexos K KOTOPbIM OCYLLEeCTBIAETCA C NMOMOLLbHO KHOMOK

npubopa. Ans noGaBneHns Unu yoaneHust CTPoK CreayeT HaxaTb Ha KHOMKy —J KoHTeKcTHoe MeHIo
CTPOKM U BbIBpaTb HeoBXxoanMYH0 KOMaHay.

=

B CTpOKax pacnonaratTCAa 3feMeHTbl yrnpaBleHuna, KOTopble NepeTacknBakTCA U3 NaHenu Bubnuoreka

KOMMNOHeHTOB MeToaoM drag & drop. OnvcaHus 6rokoB NpvBEAEHbl B pasaene dneMeHTbl yrpaBneHus
(cm. 6.4).

NMPUMEYAHUE
m Ha6op cumBonos peann3oBaH B pamkax koamposkn Windows-1251.

KonupoBaHue akpaHoB

B MeHemxepe aKpaHOB MOXHO KOMUPOBAaTb 3KpaHbl AM1S1 BCTABKM B TEKYLWMA UMW OpYron npoekt. [Ans
KONMUpPOBaHMS BbIOENEHHbIX 3KpPaHOB crnegyeT BblibpaTe komaHay KonupoBaTb B KOHTEKCTHOM MEHHO
3KpaHa unu rpynnsl 3KkpaHoB, NMnBo HaxaTtb codveTtaHue knasuw Ctrl + C. Heckonbko SKpaHOB MOXHO
BblAENUTb C NOMOLLIbIO 3axkaTon knasuiun Ctrl nnu Shift.

— é!& [pynnb @
— 6% Mpynna 1

[ Peaaktuposate skpaH

E Konupoeate

m ¥aanuTe

[na BCTaBKM CKOMUPOBaHHLIX 9KPAHOB crielyeT BbiGpaTb B KOHTEKCTHOM MEHIO 3KpaHa Wnu rpynnbl
3KpaHoB komMaHay BcTaBuTb, NMbo HaxaTb codeTaHue knasuw Ctrl + V.
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BmecTe ¢ 9kpaHOM KONMPYHOTCS BCe pasMeLLEHHblE Ha SKpaHe areMeHTbl yrpaBieHnst 1 CBOMCTBA 3KpaHa.
MpuBA3aHHbIE K 3KpaHy MepeMeHHble KOMUPYKTCS B OPYroM NPOeKT cornacHo pasgeny KonuposaHue
nepemeHHbIX (CM. 5.4).

Ecnn Mexay BblAeneHHbIMW 3KpaHaMn €CTb nepexodbl, TO OHU KOMMPYKTCA BMECTE C 3KpaHaMWu. Ecnn Yy
9KpaHa eCTb nepexon 3a npeaenbl BbleneHHon obnacTu, To Takon nepexon yoandetcd.

3.5 Pexxum cumynartopa

KoppekTHOCTb paboTbl CO34aHHO NporpamMmbl MPOBEPSIETCS C MOMOLLBIO PEXUMa CUMYNSITopa, B KOTOPOM
MOAEnUpyeTcs W3MEeHEHWE COCTOSIHWA BbIXOAOB B 3aBUCUMMOCTM OT WU3MEHEHUS] COCTOSIHUIA BXOMOB.
Cumynaums no3esonseT NpoaHanmM3MpoBaTb COCTOSIHWE CUrHANOoB BHYTPY NPOrpaMmbl.

Ona nepexoda B peXxum cumynauum crieayeTt HaxkaTb KHOMKY ’ Ha naHenn MHCTPYMEHTOB Unn Bbl6paTb
B rMaBHOM MEHIO CepBMC — Pexunm cumMynsaTopa. OTKpoeTCH naHernb CuMynaunn.

MaHenb cumynauum

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

.- Myck 3anyck cumynsauum B peanbHOM BpEMEHU

l—} LUar Ha ognH unkn MowaroBas cuMynAuus, BeINOMHAET 1 LMK NporpaMmbl

I Mavaa May3a cumynsiummn, NOBTOPHOE HaXkaTne nNpogoskaeTt

y CUMYTALMIO

B OcTtaHoBKa OcTtaHoBKa cMMynALMnN, NEPEBOAUT PEXUM CUMYNALINA B
cumynsaTopa nepBoHa4yarbHOe COCTOsIHNE
Mepwuopn, mc lMone BBOAA ANdA 3agaHus nepuoga obHOBEHUS MHdopMaLUn

Ha cxeMe B MUnimncekyHgax

Mons BBOAA ANA 3a4aHUS BPEMEHW LMKNa BbINOMHEHNS
Bpemsi uMkna nporpamMmbl B peXXuMe cMmynsTopa v Bbibopa eguHuL
N3MEepPEHUst BpeMEHU UyKIa

n= OKHO NDOCMOTDA OTKpbITb/3aKPbITb OKHO A5 MPOCMOTpa 3Ha4YeHUI NepeMeHHbIX
oo P P Ha Ka)kaoM LLare BbINOMHEeHWs NporpamMmei

BHUMAHUE

4 : \ | Bpemsi umkna B pexviMe cUMynsiLiMM He TO )Ke caMoe, YTO Bpems Lykna (cMm. 7.2),
paccunTbiBaeMoe HernocpeacTBeHHO B npubope. Bpems umnkna moxeT ObiTb BoibpaHo
NpOM3BOSBHO M TpebyeTcsa Ans cumynaumm paboTtbl BpemeHHbIXx PB — TON (cm. 6.2.2.2), TOF (cm.
6.2.2.3), BLINK (cMm. 6.2.3.1). Bce yctaBku BpeMeHHbIX ®b 6yayT oTpaboTaHbl B MPOMEXYTOYHbIX
Larax cumynsropa.

CumynupoBaHue paboTbl 6510KOB YacoB

Ons npubopoB C dyHKUMEN YacoB pearlbHOrO BPEMEHW OTKPbIBAETCA AOMOMHWTENbHas naHenb, C
MOMOLLIbIO KOTOPOW MOXHO cumynupoBaTb nosegeHne ®b CLOCK (cm. 6.2.2.4) n CLOCK WEEK (cm.
6.2.2.5) BO BpEMEHM.

[ata w epema; |'I'I:3-'-1:3E' 26map 2019 [E~ |

NMocnepoBaTenbHOCTb U npaBuna pGGOTbI B péXumMme cumynsauummn

MopsaoK CMMYNALMK NPOrpaMMBbI:
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1. 3anyck cumynaTtopa B OGHOM U3 PEXMMOB: peanbHOro BpemeHm ( > ) unu B NoLLaroBom ( = ).

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

0 —
0

AND

-/ Q6

' 1
= >
1 b
M Paszerwme [ Ofvemmmrs

CKHO NpocMoTpa BB x
Mran 3HaueHue Tun nepemeHHoIA
az 1 Bynesckoe

3. TMopbop 3HavyeHun napametpos MNMepuopa, mc 1 Bpemsa uukna gns ygobctea cumynsaumm.

4. Bbixoa U3 pexvma cUMynsauum Ans KoppekTUPOBKM NporpaMMbl.
Pexum cumynaummn paboTaeT no credytoLimMm npasunam:

* nporpamma (Bknagka Cxema) u Makpocbl MOAENUPYIOTCS NO OTAENBHOCTY;

+ paboTa OnoKOB, HE MMEOLUX CBSI3M HU C OOHUM U3 BbIXOAOB NpMbopa nnm BbIXOAHbIM BIIOKOM
CEeTeBOW NepemMeHHON, He CUMYNUPYeTCs;

* cMMynAUuS He GyoeT paboTaTb Ars SHEPro3aBUCUMbIX U HEKOPPEKTHO NPUBSA3aHHbIX NEPEMEHHbIX.

OkHO npocmoTpa

OkHo NpoCMOTpPa MOXHO OTKPbITb WUJTX CKPbITb HaXaTueM KHOMKU [Uh Ha naHenn cumynaunn. OkHO
npeaHasHa4eHo AnAa npocMoTpa 3Ha4YeHuin nepemMeHHbIX Wn BXOOOB/BbIXOAOB Ha KaXaom Liare
BbIMNOJIHEHNA NMporpamMmmebl.

[lo 3anycka cMMynsLMY OKHO MyCTOe.

OKHO NpocMOTPa

Hran IHaueHwe Twn nepeMeHHoIA

Ons no6aBneHnst nepeMeHHON Ans oTobpaXXeHWsl CrieayeT HaxaTtb B MycToe rnone B konoHke UMs, 3atem
Ha KHOTKY «...».

Wran
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3 BbasoBble cBeaeHus

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

BriBepnTe nepemMeHHy x
Mok w
B
3HaueHue no MenonszoeaHwe =
WMram nepemeqHon Tun nepemMerHoR IHERrOHESEBMCHMOCTE e e KormeHTapuia s
sdl Bynesckoe - ] 0 Her §
varl Byneeckoe - | Het _:|
HE BRIfnaHS & Bynesckoe - 1 Het ﬁ
3
£
o
)
@
3
5—5
i
k
=
e
5—5
0K
Bbl6paHHbIe nepemMeHHble nobaBATCHA B OKHO npocMoTpa.
OKHO NpocMOTPa
Wran 3HaueHwe Twn nepemeHHoIA

ar EBCHDE

Takxke nepemMeHHyr MOXXHO n0o6aBUTb B OKHO NPOCMOTpPa HaXatnem MNKM Ha nepemMeHHy Ha Cxeme U
Bbl60p0M KHonkn [lo6aBUTb B OKHO NPOCMOTpPA B KOHTEKCTHOM MEHIO.

13 . TO BOOL 1

i

1,3 P TO BOOL .

!

@ JobaenTe B OKHO NpoCMoTPa

Bo BpemMA CUMynAaunn 3Ha4eHnd nepemMeHHbIX MOXXHO 3ajlaBaTb B OKHE NMPOCMOTpPa B KOJIOHKEe 3Ha4yeHus.

Ons nepemMeHHbIX TakkKe MOXHO YyKa3blBaTb 3Ha4€HUA Ha CXeMe. [lBonHOe HaxaTtune Ha nepemMeHHyr
BbI3bIBAE€T OKHO C NnofieMm BBoAa HOBOIo 3HAa4YeHU4.
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3 BasoBble cBeaeHus

). [0 e S— var?

IZMEHEHME 3HAYEHWA ot

Hosoe sHaueHwe: 1]

B pexume cumynstopa MOXHO M3MEHNATb 3HAYeHWs BXOAOB Mpubopa, Haxmmas Ha Hux. Mo Haxatuto
OVUCKPETHbIe BXOAbl MEHSIOT LBET W ByneBckoe 3Ha4YeHWe, A4S aHaroroBbiX BXOAOB 3HAYeHWe 3aJaeTtcs
aHarorM4yHo NepemMeHHbIM B OKHe C NorieM BBoAa.

13 L.
15 °
Al 5

3.6 HacTtpowuka nopta n noaknioyeHne npuoopa

UTto6bl OTKpbITb OKHO HacTpoikm nopta, cnegyet BblbpaTe B rmaBHOM MeHio Mpubop — HacTtpoiku
nopTa unu Haxatb Ha nHankatop COM B cTpoke coCcTOSAHUA (CM. 2.7).

B okHe HacTpomka noprta BbiOMpaeTca HoMep ucnonbdyemoro COM-nopTa n agpec nogkno4aemMoro
npmbopa, ocTarnbHble HACTPONKN PUKCMPOBAaHHbIE U BbIBOAATCH OIS CIPABKW.

HacTpoiika nogeniovenna npubopa >

Tvn coempHerma

w [lapameTps NoaKmoYeHUa

MopT COMS
CropocTe ofMeHa 5600
[niuHa cnoBa gaHHLD 3
KoHTpONE YeTHOCTA OtoyToTRYET
KomauecTteo cTon-GuT 1
Appec npubopa 16

Mopr

BriGepuTe nopT AnA CBASW © NprBopomM.

CTmena
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3 BbasoBble cBeaeHus

MoakntoyeHmne npmnbopa no USB

Ona nogknioverus npnbopa k MK yepes nopt USB cnegyerT:
1.

YctaHoBuTb ApariBep USB ¢ KomnakT-aucka M3 KoMmnekTa noctaBku npubopa, Nnbo ckayaTtb Ha

canTe www.owen.ru.

MogkntounTb Npunbop k MK 1 BKAYMTL NUTaHKe (ecnu TpebyeTcsd). B 3aBucumocTy ot mogenu
npubopa onsi CoeguHEHNs1 UCNosb3yeTcsa KOMMNNEKT s nporpammupoBanms MP-KM20 wnu
kabenb A4ns nporpaMmMMpoBaHMs U3 KOMMNeKkTa nocraeku npnbopa. Homep amynmpyemoro COM-

nopTta MoXxHo y3HaTb B [lucnetyepe yctponcts OC Windows.

=g Aducnetuep yoTpolcTe — O

®ain  Jdedcteme Bug Cnpaeka

&= | T E HmE &

[ Komnerotep
g Kontponnepe IDE ATA/ATAP
¥ Kontponneps USE
<7 KoHTpoanepsl 3anomMyHE WLWE yCTPoACTE
=1 Morutope
ﬂ MBI 1 MHEIE YKaIBIEAMILLME YCTPORCTES
M Ouepean nedatn
Kl MepeHocHble ycTpoicTea
v "3 Moptel (COM 1 LPT) s
%' Owen PR200 (COM3)
"% Mopt npuntepa (LPT1)
'? MeocnegoeatensHelid nopt (CORMI)
[l MporpammHele ycTpolicTea
[ Npeueccope
£ Ceteerie aganTepe
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3 BasoBble cBeaeHus

CeofcTea: Cwen PR200 >

D6uwwe  [Mapametpel nopta  Opaiieep CeepermA  CoBemas

Owen PR200 (COM3)

Tun yctpoiictea:  Mopte (COMu LPT)
WsroToBmTens: Proizvodstvennoe obedinenie OWEMN LLC

Pasmewetie: Port_#0001.Hub_#0003

CocToAHue yoTpoicTES

MeTpoiicTeo paBoTaeT HOpMAaNLHO.

Omwera

3. Bsectn Homep COM-nopTta u agpec npubopa (no ymonyaHuio — 16) B okHe HacTpomka nopta u
HaxkaTb OK. Ecnu nogkntoueHne KOppekTHO, TO B CTPOKE COCTOSIHMSA 0TOBpa3nTcs HaumeHoBaHue
nogktoYeHHoro npmbopa.

3.7 3anucb nporpaMmmbl B npubop

3anucb nporpammsbi B npubop

BHUMAHUE
z : \ | Ecnu B noaxknto4eHHOM nNpubope yxe ecTb paHee 3anvcaHHas nporpaMmma, To oHa 3aMeHsieTcs
HOBOW.

CospgaHHada nporpamma 3anucbiaetcs B [13Y npubopa.

[ns 3anucu nporpamMebl B npubop cnegyet:
1. TMoakntoumTs (cMm. ) npubop K IMK.
2. TlMogaTb NuTaHWe Ha Nnpubop, ecnu TpebyeTcs.

3. HaCTpOI/ITb napameTpbl coegnHeHnA, ecrin B 3TOM €CTb HeobxoaMMocCTb.

4. 3anucaTb nporpaMmmy B Npnbop, HaxxaB KHOMKY £| Ha MaHenun MHCTPYMEHTOB UIn BbIOpaB B
rmaBsHOM MeHio ®ann — 3anucaTb nporpaMmmy B npubop.

Mporpammupoeadre npubopa

Januck HACTPOEK MPOSKTa. ..

Ecnu 3anucbiBaeTcst nporpaMma ¢ HacTpokamu Ans apyron mogenu npubopa, To NosiBATCS criegytollee
coobLLeHue:
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3 BbasoBble cBeaeHus

OWEM Legic et

[nA zanuck NpoekTa B Npwiop gom«eH ObiTe NOAKMCYEH
I wvnmao.
Ha ganHbid MomersT nogemioded MP200-220.2(4).5

m NMPUMEYAHUE

Cpasy nocrne 3anucu npnbdop nepexoguT B pabounin pexxmm u nporpammMa 3anyckaeTcs
aBTOMaTU4eCKU.

MNMepekntoyeHne OWEN Logic B pexxum OFFLINE

Pexxum OFFLINE crnegyeT ucnone3oBatb, ecnu B AByx unu 6onee npunoxennsx OWEN Logic Ha ogHom
MK HacTpoeHa nepepadva OaHHbIX B ognH npubop. lMpunoxeHus OyayT noovepegHo 3aHMMaTb MopT,
3arpyska B Npubop B Takom criydae npepBeTcs.

MpunoxeHus, KOTopble He OOMKHbI OCYLLECTBNATL 3arpy3ky, cnegyeT nepesecty B pexxum OFFLINE.

Pexxum OFFLINE BkntovaeTca/BbIKnOYaeTcs KNMKOM Mo MMeHn npubopa B CTPOKe COCTOAHMS (CM. 2.7) nnu
B rmaBHoM MeHio CepBuc — Pexxum OFFLINE.

3.8 OHnavH oTnaaka

Pexum oHmaviH oTnagkvM CrnyXuT Ans OTNagKM HanucaHHOW nporpammbl B npubope € pearnbHbIMU
3Ha4YeHNsIMK, MOSyYeHHbIMU U3 npubopa. Onsa 3anycka pexwuma OHMNanH OTnagkvM crnefyeT HaxaTb Ha

2
KHOMKY = Ha naHenu mHcTpymeHTtoB, OWEN Logic nepenger B pexum OHMavH OTNafku, B HEM
HEBO3MOXHO BHOCUTb M3MeEHeHMs1 B npoekT. OTKpoeTca naHernb OHMamH oTnagku. OHnamH oTnagka
NPOBOAMUTCA TONMbKO C NOAKM4YeHHbIM K MK npubopom.

NocnepoBaTenbHOCTL U NpaBuna paboTbl B peXXumMe OHNauH OTNagKu

OHnanH oTnagky MOXHO NPOBOAMTL TOMLKO MOCIE 3arpy3ku nporpammbl B npubop. MNporpamma B npubope
AOIPKHa COOTBETCTBOBATHL MporpaMMme Ha cxeme npoekta. B npubope gomnxkHa ObiTb COOTBETCTBYOLLAS
Bepcusa BcTpoeHHoro MO (cm. 7.3).

[na npoBeneHns oHMaiiH OTNaaku cneayer:

Y
1. 3anycTuTb OHManH OTNaAKy HaXXaTUeM Ha KHOMKy = .

2. [poBepuTb Noruky paboTbl NPOrpamMmmbl CO CYMTaHHBIMU Ha BXxogax npubopa peanbHbIMK
3HaAYEHUSIMU, KOTOPbIE 0TOBPAXKAOTCS Ha CXeMe.

> |m|:u:|e_T'-.-.n:I_Sen5 \)D—D

Al _E-xEEE+15—5:EE.E+115
AD

0

0

Lo T Gor 50—

|m|:u:|e_T'».-.-'r_Sen5 )EL Al
o

Al2 |
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3 BasoBble cBeaeHus

2
3. [ns BHeceHWs1 KOPPEKTUPOBOK BBINTU U3 PEXMMA OHMANH OTNaAKM HaXXaTUEM Ha KHOMKy = .

OHnanH oTnafgka [OoCTynHa TOMbKO Afs CXeMbl MpoekTa (4nd npoBepku paboTbl MakpocoB criegyert
NCnonb30BaTb PEXMM cumynsaumm (cMm. 3.5)).

3.9 CBeaeHMA 0 NpoeKTe

[nsa 3anycka okHa CBegeHus O NpoekTe crefyeT BblbpaTh B rmaBHOM MeHo ®ann — CBeaeHus o
npoekTe....

Bknaaka «O6wue»

Ha Bknagke O6wwme cogepxutca mHdopmauusa o Bepcusax OWEN Logic, B KOTopbIX co3gaBancst u
N3MEHSANCS NMPOEKT.

CEEAEHWMA O NpOEKTE >
DBwwe | Anropuma
BepcwAa cpenkl paspafoTiy, COSOABILARA NPOEKT: 1.13.184.17394
Bepcwa cpenkl paspafoTki, WSMEHWBLUEA NPOEKT: 1.13.184.17354
QK CTmena
PucyHok 3.4

Bknagka «<Anroputm»

NMPUMEYAHUE
m Bknagka AnroputMm SOCTYMNHa TOnbKo Anis npmudopos NP200.

Ha Bknagke ANroputM MOXHO yKka3aTb W MOCMOTPETb MHGOPMauUWio O rpynne, HOMEpe U Bepcuu
nporpaMmel Ansi oTo6paXkeHWsi B okHe UHbopMaLmu (cM. 7.1) o NnofkntodeHHOM NpuGope nocne 3anucu.
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3 BbasoBble cBeaeHus

CBElEHWA O NpOEKTE it
Ofwwme | Anropumm
Mpynna: TRM1033
Haomep: 0101
Bepcua: 1] ; 2 ; 1
QK OTtmena
PucyHok 3.5

+ [pynna - onpegenset rpynny (CEMeENCTBO) anropuTMoB;

* Howmep — onpeaensieT HoMep 1 NO3BOSISIET OTNINYATL CXOXME anropuUTMbl B pamKax rpynmbi;

+ Bepcusa — onpegenset Bepcuio anroputma. PekomeHgyercst Anga 3agaHusa Bepcum UCnosb3oBaThb
dopmat Semantic Versioning.

3.10 MeHexep KOMMOHEHTOB

MeHepXep KOMMOHEHTOB CNYXXUT A9 3arpy3ku B MPOEKT KOMMOHEHTOB U3 OHnamnH-6a3bl komnaHum OBEH
(Tpebyet nogkntoyeHne K UHTEpHETY) 1 ynpaBneHns KOMMNOHEHTaMU, KOTopble XpaHsATca Ha K.

[na sanycka MeHemkepa KOMMOHEHTOB criegyeT BbibpaTb B rMaBHOM MeHio ®Paitn — MeHeaxep
KOMMOHEHTOB.

Bknapgka «OHnanH-6a3a»

Ha Bknagke OHnanH-6a3a otobpaXkaeTcsi CMMCOK KOMMOHEHTOB M3 OHNanH-6a3bl komnaHun OBEH.

8 Mereskep komnowerTos — m] X

Ownait 63sa | BuGmmotexa

Pl Ghpaniensy) e % || KycouHo-nuHeiinas annpokcumaums Ha 10 Touek PLA

Kornorenel ms Onucarie Buinvotera | Mpoewt
MB110-2A v v
MB110-2AC
MB110-8A
MB110-8AC
MB110-8X
MB110-16X
MB110-32
MK110-4x.4X
MK110-8X.4X
MU110-6U
MU110-81
MY110-X.8PX.
MY110-X.16PX
n4s

NP200-X 2X X
NBT100(MBT10)
cnx

Bee -

Kareropna [ara cospanua: 20 asrycta 20181 AeTop: petera
Aetanorossie npeodpasos. 50
WaGnoHs! ceTeskix ycTRO. 18
DiexpeHsie npeobpasos i’
Tloryueckve snemenTs! 9
in Bermanawm 7
Obuve 6
Teneparopst 5
Vrpasnsiowie n perymmp... 5
Davavepema 4
PerynsTop: 4
4
3
2
2

Darawawerern: 20 asryera 20187, Tpynna: Arianorossie npecBpasesaria

Locryn: Bes napona

Bon | Tun Onvcare
X7 C nnasaroueit sanaToi

e E——
Don. gywciym
Pagora ¢ sxogam
Patora  akparam

X6 C nnasaroluen sanAToR
X5 C nnasarowedi sanaToi
X4 C nnasarowesi sanaToi
X3 C nnasaoweit sansaToi
X1 C nnasaroweit sanaToit

X C nnasaowen sanATol

DDDDDDDDD"EEDDDDDDD
L e e e e e e e e e
<Jefo el << g <& [€|<]<
<efefele]clfefg e <|f&[<|«]<

- Y10 C nnasarowe sanatoi

9

Pesynurar onepaund Ouwmbin 0 Yenewro ssnontieo: 0 Jakpairs

Brbinagatowee meHio KOMNOHeHTbI No3Bonser OT(bVIJ'IprOBaTb CNnCOK no Tuny:
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3 BasoBble cBeaeHus

?E MeHeg#ep KOMNOHEHTOE

(OHnaliH Basa | BuBnuoTeka

KoMnoHeH TR
Bce -

Bce
Makpock

llaGnoHel CETEBRIX YCTPORCTE

MaKDOCbI AOononHUTenbHO pasaenexHbl Ha KaTteropmn B 3aBUCUMOCTU OT Ha3HA4YE€HUA:

Kareropua

£n
3

AHanoroewle Npeofpasos. ..
a6 noHeEl ceTEBR YCTRO...
ckpetHeie npecbpaszos. ..

—_
L - =]

Morvyeckue 3neMeHThI
[na Benmanawam
Ofwme

[eHepaTopsl
Ynpaenawwwe 1 perynap. ..
[NaTa v BpemA
PerynaTtopkl

TafAMepkI 1M CYETUMKI
Lon. coyHKLya

FafoTa c exogamm
PafioTa ¢ akpaHomM

e L =

Pd P G2 e e e LNLNER

MonHoe onucaHWe KOMMOHEeHTa MOXHO NpoYuTaTh, BbiAenuB ero B crnucke. OnucaHue KOMMOHEeHTa
oTobpakaeTcs B NpaBoi YacTh okHa. [ns oTobpakeHUsi NONHON AOKYMEHTaLMM K KOMMOHEHTY TpebyeTcs
Acrobat Reader.

98 Mereaxep komnonenTos - O X
Orinaitv 633 | EusnvoTeka
1] 3amysvme & nposkr 3arpysums & Gncnoteky | [T i -
Fieraskraall [FRapy Y| [Monox % || Pacuet Bpemenn uukna. Bepcua 1.00 CycleTime_

KomnorenTs! O Ums Ormcarne Bunvotexa | Mpoext

Bee * | |0 3 |BSEL | Buapssii swi6op. Bepou 1.00

Kareropus [ £ |code_Er32 | Popmiposarine Sumosoit macky . N —— P

Ananorossie npeoBpasen 50 || [0 3 CycleTime_ Pacuer epemen wikna. Bepous 1. [

Wasnorei ceteoticyepo.. 18 || ]| 5 |Event_Log | Kypran cosermn va 24 sanvicu. B. E— e VemEniiie  FormEeims

T O TR 1 0 5 | Gef_tprt_ | Tpagm o 4w rowam. Bepoun 1.04 Loctyn: Bes nzpona

TNoruseckie snemeHTsl 9 ||z

[inA Besmansusn 7 ||i || {3 |OperTimer_ | Taiimep HapaBomu + GueTaaK BKN.

OBuwme 6|

Tetepatops! 5

Ynpaensiowwme v perymnp. 5 B T o

mpm— 4 ron " vcarie

Perynamope: 4 Byresaxoe

TaitMeps! 1 cueTain 4

[lon. gykiaym 3

Patora c exomamia 2 Bowon Tun Onmcarue

Pabora ¢ skpatiom 2 ut_Cyclefms) |C nnasaiouied sansToi

v

PeaynTat oncpawt  ~ Ountrn 0 7] Venewro sanannierio; 0 T

UT06bI KOMMOHEHTbI CTanu JOCTYMNHbI 6€3 NnoakniodYeHnst K VIHTepHeTy, crneayeTt UX OTMETUTb ranoykoi U
HaXkaTb KHOMKY 3arpy3auTb B GUGNUOTEKY — KOMMOHEHTLI 3arpy3sTcs B floKanbHOe XpaHunuiie u yayT
oTobpaxaTtbcs Bo Bknagke buénuoreka.

YT0o6bI Cpasy 3arpy3vTb KOMMOHEHTbI B TEKYLLWUIA MPOEKT, CreayeT UX OTMETUTL rariodKon U HaxaTb KHOMKY
3arpy3uTtb B NPOEKT — KOMMOHEHTbI OyayT AobaBneHbl B naHerns Bubnmoreka KOMMNOHEHTOB B paszern
MakpochbI npoekTa.

YcnewHasa 3arpyska KOMMNOHEHTOB B JTIOKANbHOE XpaHUNULLE MK TEKYLLMIA NpoekT byaet otobpaxeHa B
crmncke 3eneHom ranoykoin B rpadax bubnunoreka n NMpoekT COOTBETCTBEHHO.
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3 BbasoBble cBeaeHus

Ona nogkntoveHnss ceteBoro wabnoHa K KoHdwurypauum npubopa crnegyer  BOCMONb30BaThCS
pekoMmeHgaumsimu pasgena Pexxum Master (cm. 4.3.2).

Bknapka «<bubnuorteka»

Ha Bknagke Bubnuorteka oTobpakaeTcsa cogoepXUMoe MoKanbHOro XpaHunuiia KOMMOoHeHToB Ha [1K
nonb3oBaTens. [ns 3arpy3kM KOMMOHEHTOB B TEKyLMIA MPOEKT crnegyer Bblgenutb Heobxogumble
KOMMOHEHTbI M HaxaTb KHOMKY 3arpy3uTb B MPOEKT — KOMMOHEHTbl OyayT AoGaBneHbl B MaHenb
BubnuoTteka komnoHeHToB B pa3gen Makpochkl npoekTta. YcnelwHas 3arpy3ka KOMMNOHEHTOB B TEKYLLMIA
npoekT byaeT oTobpakeHa B CNMCKe 3ereHowm ranoyvkon B rpadge MNMpoekT.

3 Menegkep KomnonerTos -
8 - ul X
Ornaiin Gasa | BusmmoTexa
[ sapyemenpe | (& (B JD) [fowoc X nyB
KomnoHeHTs! O Vs Onucarme [ata usmerennn Mpoext - Mata cosnanun: 10 asrycta 20181
Bee ¥ || |0 B |ws110sac 10.08.2018 9:32 v E [ata wamenesis: 10 asrycra 2018
e O B |mB110-8x 10.08.2018 9:32 v
Bes rpymsi 18 || |0 B0 |MK1104x4% 10.08.2018 3:32 v
T 1 Y Yma Tim Agpec
‘eHepaTopsLl O & |mK110-8x4x 10.08.2018 9:32 v mepetertion i perncTa Kommertapii
.|0) & mutiosy 10.08.2018 9:32 hd cTw Lenowicnsros | 43959 PerueTp komaHmHoro cnosa
|0 @ |Mutioemn 10.08.2018 9:32 v REF Uenowmcneros | 50009 PerncTp anaHo no wHTepdedicy
IO @ |mMy110-x 16PX 10.08.2018 9:32 v sTW Llenowmenenoe | 50199 PerncTp cnoga cocTosHNA
MY110-X 8PX 10.08.2018 5:32 v noMMCnEHHOE THCTD OEHOBHOMD TEKYLEMD SHAHEHIR MDHBORa
MAV e 50209 P
0 '© nds 10082018932 v 1 Uenoucnetos | 16139 Tok seurarena0.01, A
O @ |nPanox2xx 10.08.2018 532 " F Uenowcnerroe | 16129 Yacrora'.1. M
O] @ | neTio0meTio) 0082018532 =z u Usnowcnertoe | 16119 Hanpsixerme snexpogsurarens’0, 1, B
R TmlEs > w Lenouucnertoe | 16093 WMowrocTs, kBT
O @ |[cmaz 10.03.20128:32 v
PesyneTar onepawnll  + Owntiie: 0 Yenewro aeinonterio: T

NMPUMEYAHUE
Iil JlokanbHoe xpaHunuLLe KOMNOHEHTOB pacnonaraetca no agpecy: C:\Users\[ums nonb3oeamerisi]
\Documents\Owen Logic\Library\

MeHe,u,)Kep KOMMNOHEHTOB nNogaepXumBaet creayvuine beHKU,VIVI ynpasJieHnA KOMIMNOHEeHTaMW:

. E—— nUmnopT charna B NokanbHOEe XpaHWUIULLE;
. — 3KCNOPT (hpanna 13 nokanbHOro XpaHunuwla;

o M=l— yoaneHue Bbl6paHHbIX KOMIMOHEHTOB.

MMHOpT KOMMOHEeHTa

C noMoLLbI UMMopTa MOXHO 3arpyanTb XpaHsiwuecs Ha K KOMMNOHEHTbI, HO He BXOoAsLMEe B COCTaB
NOKanbHOro XpaHunuiua.

[na nmnopTa KOMNOHEHTa crieayerT:

1. Haxatb KHomMKy E‘
2. B nosBuBLUIEMCS OKHE BblbpaTh hannbl Ans MMnopTa.

3. HaxaTtb kHonky OTKpbITh. Dalnbl oTobpassaTcs Ha Bknaake bubnuoteka.

AKCNOPT KOMMOHEHTa

C NOMOLLbIO 3KCTOpPTa MOXHO COXpaHuUTb Ha [MK KOMMOHEHTbl Ans AanbHEeWlero U3MeHEHUs unm
nepegaun.

Ons 9KCMNopTa KOMIMOHEeHTa cnenyeTt:

1. OTMEeTUTb ranio4ykon HeobxoaMMbI KOMNOHEHT BO BKaake Bunonuorteka.

2. HaxaTb KHOMKy E"

3. B nosiBMBLUEMCS OKHE BbIOpaTh MyTh A4S 9KcnopTa.
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4. Haxatb kHonky OK. KoMnoHeHT coxpaHuTcs B Buae canna no ykasaHHoMy nyTu.

Mpouee

[ns ookyMeHTauum K KOMNOHEHTY AOCTYMNHbI (OYHKLMM B COOTBETCTBUM C YCTaHOBIEHHON Bepcuelt Acrobat
Reader, B TOM uncne coxpaHeHnue danna B popmare pdf n nevats.
Ons oTobpaxeHust pesynsTaToB oOnepauuii B MeHeKepe KOMMOHEHTOB CREAYyeT HaxkaTb KHOMKY
PesyneTat onepaumi « . .
— B HWDKHEN YaCTN OKHA PacKpOeTCsl CTPOoKa COOBLLEHWA.

Pesynutar onepawmit = - Owwtra: 0 Yenewno Beimonyeno: 5

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

3.11 PaboTta ¢ makpocamu

lMonb3oBaTenb MOXET co3aaTb cOb6CTBEHHbIE PB — MakpOoChI.
OCHOBHble OeNCTBUSI C Makpocamu:

* coxpaHeHue B brbnmoteke KOMNOHEHTOB (CM. 6) AN AanbHENLEro NCNONb30BaHNS B NMPOEKTE;
* 3KcnopTupoBaHue B (hann Ans UCNonbL30BaHUS B OPYrnX NPoekTax;

*  MMMOPTMPOBaHUE CO3[aHHbIX PaHEEe MaKpOCOB;

* 3arpys3ka 13 oHnarnH-6a3bl B MPOEKT.

CospnaHue makpoca

[ns cosgaHns makpoca cregyer:

1. BblbpaTb B rmaBHOM MeHo Pann — Co3pgaTb Makpoc. B oTKpbIBLLEMCS AMaNoroBOM OKHe
3aatb KONMMYEeCTBO BXOAOB M BbIXOAOB B MakpoCe:

C03gaHne BXOA0E W BbIXOA0B pod
KonvwyecTeo BXOO0E: h =
KonuyecTBo BRXOOOE: b2

2. Paspabotatb anropntm paboTbl Makpoca Bo Bknagke PeaakTop MakpocoB, aHarnornyHo
pa3paboTke NporpamMmmbl Ha CXeMe.

50



3 BbasoBble cBeaeHus

¥8 OWEN Logic
Paiin Bun lMNpwSop Cepewc  Pacwwpstiua [oMolws

DOE = Q&

Cxema™ Haxpn-c"Besuuenn"*|
B & e oo@ wee | 1,.Q

| goHedye daxaHa)) |

KonunyecTso BX0OA0B M BbIXO40B MOXHO YBENNYUTL C MOMOLLbIO KOHTEKCTHOrO MEHIO pefaKkropa

Q

nnm ¢ NnoMoLWwbk KHOMOK + n + .

S 7 s

: d: [mpwHa ®on :

Q3 H BricoTa xom Q3

v Makpoc
Mrag
Crmcanwe
AsTop

>:¢— Q4 Mrag rpynn

Mapone ooc

|+ JoBaeuTe BXOA
Q+ JoBaEnTe BRIXCL

| CeclicTea I
1]

YT06bl yOanuTb BXOA UMK BbiXof, crieayeT HaxaTb no Hemy MKM u BbiGpaTb koMaHay YoanuThb.

3. 3apaTtb ums 1 onucaHue AN Makpoca Ha NaHeny CBOMCTB.

CeoicTea Makpoc "Bes uMeHn™ A ox
v =

I

v JlokymeHT

llvpHa xoncTa, MM 3598
BeicoTa xoncTa, mm 100

w Makpoc
Bes imeri

Onncanue OToyToTBYET
AeTOp

Wra rpynne:

MNapone pocTvna

HWran

Beemgate wmA makpoca oo 10 cumeonos.

BeeneHHoe 1ms ByaeT ykasaHo B 3arofioBke pegakTopa MakpoCOoB M Ha CXeme.

4. [ns onpegenenns Tuna u UMeHn BXoaoB/BbIXOA0B BbiOpaTh BXOA UIM BbIXOA4 U HACTPOUTL €ro Ha
MaHenm CBOMCTB.
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CeoiicTea Q4 n B8 x
S || EZsl
v  Makpoc
MR BRXODE B MaKpoce Q4
Twn BRIBOOA Byneeckoe
: v [lpoues
T
QE KomMreHTapiA

5. [anee MOXHO 3agaTb «BUOMMOCTbY» U3 NporpaMmmbl yctaBok @b, MCNONb30BaHHbIX B Makpoce.

CeoicTea TP BB x

~Q4 22l |
TP w Makpoc
| Menonssosarve B makpoce iGN

ol e +  [NapameTpo [a
. ] QE MaclwTal spemeHi

OnuTensHoCTE MMMYNBCE o
+ [lpouee

KommeHTapuii

L
s
%

Y106kl ycTaBku BbiGpaHHoro ®6 6binv 4ocTynHbI BO BpeMs ucnonb3oBaHuns ®B B nporpamme,
crepyet HacTpoWTb Ha NaHenu CBOWCTB Broka napameTp Ucnonb3oBaHue B Makpoce — [la.

Mocne Bbibopa BapuaHTa [la nosBuTCS BbiNagawoLwmin cnmcok NepenmeHoBaHMe nepeMeHHbIX C
nepevncrneHnem OoCTyNHbIX NepemMeHHbix. Hanpumep, ons ®b BLINK:

CeoMcTEa BLINK B x

= A

- = l |

v Makpoc
MNepenrMeHoBaHWE NEpEMEHHBL < CrvcoK uMen.... = e
McnonesoBanwe B ma SO OroBpaxeqve &

~ [lapamerp Th p MaKpoce
Macwral epemern | Macwraf BPEMEHI MacwTal spemeHiA
OnuTensHOCTE BKN. G

v m OnutensHocTe BN, cocTo... | [JNWTENEHOCTE BKN. COCTO...
Macwral spemenn | MacwTal spemenn MacwTal spemetin
HnuTensHocTs oTkn. ¢ OnutensHocTe oTkn. cocT... | [nWTensHOCTE OTKA. COCT...

v [pouee
KomMmeHTapuiA

MNepemmeHosaHMe NEPEMEHHBD

6. [locne cosgaHusa Makpoca 3anycTuUTb PeXum cumynsatopa (cMm. 3.5) n npoBepuTb NOMMKY ero
paboThbl.

7. Tlepen coxpaHeHMeM Makpoca MOXHO 3anonHuTb nonda: Uma, Onucanue, ABTop, Ums rpynnbi n
Maponb gocryna.
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CeoicTea Makpoc "Bes uMeHn” B x
LAY
v  Nokyment

WmpmHa xoncTta, mMm 358
BricoTa xoncTa, Mm 100

~ Maxkpoc
Hran Bez umeHm
Onvcanme CroytoteyeT
AsTop

Mapone pocTtyna

Hran rpynne
3apgaeT MMA rpYNMbl NO KOTOPOMY MaKpoc B
AuBnuoTEKE KOMMNOHEHTOE By 0eT CrpynNMpoBaH.

PekomeHayeTcs 3afaBaTh HeArnMHHOE M NOHATHOE UM Makpoca. Coaepxumoe nons OnucaHue
oToBpaXkaeTcs Noa U3obpaxkeHneM makpoca B naHeny Bubnmoreka KOMNOHEHTOB.

Ecnu naponb He 3agaH (none Maposnb He 3anosiHeHo), TO AOCTYM K peAakTUPOBaHMI0 Makpoca
OTKPbIT A4 BCEX.

Ecnu He 3anonHeHo none Ums rpynnbl, TO MakpoC coxpaHsieTcs B OMbnnoTteke npoekTa B rpynne
Opyruve.

Makpoc MOXHO COXpaHUTb, BbIGpaB B rnaBHOM MeHio ®ann — CoXpaHUTb MaKpoc Kak unm
HakaB Ha KHOMKY @ Ha NaHenu pegakTopa MakpoCOB.

COXpaHeHHbIIZ MaKpOC OO0CTYNEH TOJNIbKO AnA OTKPbITOro NpoekKkTa, ANnA OTKPbITUA Makpoca B
OPpYyrnx npoeKTax ero cneayet SKCnopTnpoBaThb.

8. BbibpaTb pasgen Makpocbl npoekTa Ha naHenv Bubnmnoreka KOMMNOHEHTOB 1 NEPEHECTU
MaKpOC Ha XOrCT NpoeKTa.

4 b X || BUBNMOTEKE KOMMNOHEHTOB LB ox
g+ il & | X
a1 | * Makpochbl NpoexTa M
prm————— — OTcyTeTBY
| Macros 1 | L
ity bl | w22
w11 nooQikx
___________ [ = Macros 2
Orcytcreyer
| Q3
S f}{ DYHKLMA
Q4 ﬂ') DYHKUNOHANBHBIR Dnok

M Makpocol npoexTa

Co3pgaHne makpoca Ha cxeme

MaKpoc MOXHO C034aThb, BbleNnnB 3N1IEMEHTbl Ha CXeMe NpoeKkTa 1 Bbl6paB B KOHTEKCTHOM MeHo Co3aaThb
MaKpoc. Ha mecTe anemMeHTOB nosiBUTCS Grok MaKpoca.
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OR |

B —
EBes nmenn
AND | 1 (7] I

[0 Kerupoeate 2
13
14

¥ ¥RanuTe KOMNCHEHT

| Coznate makpoc

CeolicTES

Co3paHHbIii MakpoC MOXHO OTPedaKTMpOBaTb B peAaKTope MaKpOCOB, BbiGpaB B KOHTEKCTHOM MEHHO
6noka PepakTupoBaTh Makpoc.

KonnyecTtBo BXOAOB M BbIXOOO0B MaKpoca 6yD,ET COOTBETCTBOBATb KOJIM4YeCTBY COEANHEHHbIX BXOOHbIX U
BbIXOOHbIX CBsi3el B BblAENEHHOM y4yacCcTKe CXeMbl. B Ccnyyae BbleneHna 3anemMeHTOoB 0e3 cBsazen
co3gaeTcd Makpoc € oAHMM BXOAOM U BbIXOO0M.

OnemMeHTLI, He NonagaroLune B MaKpOC npu co3gaHnn Ha cxeme:

*  BXOAbl M BbIXOAbI;

* CEpBMCHbIE MEPEMEHHbIE;
* CeTeBble NEPEMEHHBbIE;

* MANAO-perynatop.

Ecnu BblweykasaHHble areMeHThbl Obinv BblAENEHbI NPY CO34aHMU Makpoca, TO OHW ByayT coeanHeHb C
COOTBETCTBYIOLLMM BXOO4OM/BbIXOAOM Onoka makpoca. Ecnv B BbigeneHHyto obnactb nonan @b, B KOTOPLIN
3anncbiBaeTCsl UMM CYNTLIBAETCS 3HA4YeHue, To B Makpoc BXoguT 6nok 3anucu/uterHns us ®b, gaxe ecnn
OH HaxoauTcs BHe BblaerieHHOoN obnacTu.

B cnyyae nonagaHus cTaHOapTHbIX MEepeMeHHbIX B 00nacTb BblAENeHWsl, OHW KOMUPYHTCH BHYTPb
Makpoca nog TeM e MMeHeM. [epeMeHHble B MaKpoCe He TOXKAECTBEHHbI MEpEeMEHHbIM Ha cxeme. Ecnn
BCe BNoKM ogHON nepemMeHHoM nonaaarT BHYTPb Makpoca, TO OHU NCHE3atoT CO CXEMbI.

NMPUMEYAHUE

IIl Ecnu B BblgeneHHyo obnactb nonagatoT BXOAHOM U BbIXOAHOW GOk O4HOM NepeMeHHOoN, kKoTopas
1cnonb3yoTcs 3a npeaenaMm obnactu, To 6r10KM KONUPYHOTCA MOA, TEM e MMeHeM BHYTPb Makpoca
N Ha cXxeMe 0CTaeTcs TOMNbKO 6ok BLIXOAHOW NepeMEHHOMN.

JKcnopT makpoca

OkcnopTupoBaTb Makpoc B dhain BO3MOXHO TOSMbKO MPU OTKPbITOM OKHE pegakTtopa Makpoca. [Ons
3KcrnopTa Makpoca criefyeT BbibpaTh B rlaBHOM MeHio @ann — JKCnopT Makpoca B dhansn.

[nsa akcnopTa Makpoca 13 naHenu 6MbnmoTekn KOMNOHEHTOB CreayeT:
1.  OTKpbITb MaKpOC B pefakTope.

Ecnn nepen coxpaHeHnem MmakpocC Hy>XHO OTpeaKTupoBaTb, TO €ro crieayeT nepetalnTb Ha
XOJCT NpoeKkTa N B KOHTEKCTHOM MEHI0 MaKpoca Bbl6paTb Pe,anTI/IDOBaTb N BHECTU NBMEHEHNA.

2. BblbpaTb B rmaBHOM MeH0 Pann — JKCNopT Mmakpoca B ¢pain.
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¥8 OWEN Logic

Paiin Bun lNpwSop Cepewc Pacwwpehwa  [o

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

D CTEpEITE NPOEKT... Ctrl+C
CoxpaHWTe TEKYWKWA gokymeHT  Cirl+AlE+5

E] CoxpaHuTe NpoekT Ctrl+5
CoxpaHuTE MPOEKT Kak...
Cozaate gain C KaHYoM..,

I:BE‘,.'.'I. EHWA O NPOEKTE...

CoxpaHuTe MEKPOC KaK..,

SKCNopT MaKpoca B Gaitn

lﬁl Meuarte... Ctrl+P
MocnegHWe npoekTel ]
Brinoa

3. B oTKpbIBLLEMCS OKHE BbIOpaTh MECTO PacnoONOXeHUs U COXpaHUTb dhann Makpoca C
paclumpeHmnem *.tpl. NMocne coxpaHeHnsi oTobpasntcs coobLyeHne 0b ycneLwHoM aKcnopTe
Makpoca.

UMmnopT makpoca

Ecnu ana cospaHnus nporpaMmbl TpebyeTcs MCnonb3oBaTb Makpoc, CO3A4aHHbIA B APYroM NpoekTe, To
HEeOGXOAMMbI MAKPOC MOXHO UMMOPTMPOBATL B MPOEKT.

[na nmnopTa Mmakpoca crieqyet BblbpaTh B rmaBHOM MeHo Pann — UMnopT makpoca 13 ¢anna.
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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 oTKpbIBLIEMCSI OKHE BbIOpaTh HYXHBIN dhann u HaxaTb kHonky OK. Makpoc 6ynet nobaeneH B naHenb
BubnunoTteka KoMnNoHeHTOB B pa3gen Makpocbl NpoeKkTa, TeENepb ero MOXHO UCMOMNb30BaTh B MPOEKTE.

3amMeHa Makpoca B nporpamme

Ecnu y ncnonbsyemoro B nporpaMMe Makpoca Obinv U3MEHEHbI UMS, TUM, KONMYECTBO BXOO0B/BbIXOA0B
unu gobaeneH anemMeHT (NepeMeHHasi, KOHCTaHTa) co ceoricTBoM Mcnonb3oBaHue B makpoce — [la, 10
OWEN Logic notpebyeT ero o6HOBUTb U OTMETUT LBETOM Ha Xxoncte. Makpoc cuMTaeTcs M3MEHEHHbIM
nocre coxpaHeHusi npaBok B PegakTtope MakpocosB.

8 OWEN Logic - m] X

Pain  Bun Mpubop Cepenc Pacwwpensn  [Momowe

DOR@D®E - QDE > &HEE IS0 SS B8 KT
5 || [oxemat] 4 b X | BufinaoTera KonmnoHenTos poaox
HIEEEE gril & | X
% - Makpocbl NpoeKTa M
: F3 Macros 1

OreyTeTeyer

43 Macros 2

OreyTeteyer

fx DYHKLMA
'Fb DyHKUHOHANbHBIA Bnok

-

q 5 M Maxpocel npoekTa

M Pazsenure [©] OSweamsums =
®b: 0% Mepem : 0% n3y: 0% 03¥:0% | 4. MNpuBop He noaxnioueH AL COMI | .

[ns obHoBNEeHNsI MaKpocCa Ha XOncTe crnegyer.
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1. Haxatb no oTMe4eHHOMY LBeTOM Makpocy MNKM 1 B nosiBMBLLUEMCS MEHIO BbIOpaTb OGHOBUTL
Makpoc.

Konuposate

¥ NaNUTE KOMOOHEHT

PepakTupoBaTe Makpoc

DBHOBUTE MaKpOC

CeoRcTES

NMPUMEYAHUE
m B cnyyae BnoxeHHoro makpoca OWEN Logic npeanoxuTt nepentun k Hemy. [lencrens ¢
BITOXEHHbLIM MaKpOCOM aHanorn4Heil.

2. [Mocne obHoBneHus makpoca OWEN Logic aBTomaTnyecku nepengeT K cneayroLlemy Makpocy,
TpebytoLemy 0OHOBMNEHMS.

MaKDOC obHoBNsIeTCA B npoeKTe no crnegyrnLinm npasunam:

* eCnu B MaKpoce M3MeHeH TUM Uinn Msi BXxoaa/Bbixoda C NPUCOeaMHEHHOW CBSA3bIO, Npu
oGHOBNEeHWUM CBSA3b ByaeT pa3opBaHa;

* ecnu B Makpoc 0oGaBneHbl BXOAbl/BbIXOAbl, NPy 0GHOBMNEHMN CBSA3W YXKe CYLLECTBYHOLLUX BXOAOB/
BbIXOZJOB He pa3pbIBaloTCS.

NMPUMEYAHUE

El OWEN Logic naeHTudpuumnpyet cBA3u ¢ BxogaMu/Bbixogamu Makpoca no uMmeHu n tuny. Ecnu s
MaKpoce N3MEHUTb UMSI NN TUM BXOAa/BbiXxoAda ¢ NPUCOeaNHEHHOW CBSI3bIO M cO34aTh HOBbIV BXoa/
BbIXOZ C TAKMM >X€ UMEHEM 1 TUMNoM, To npu obHoBneHun makpoca OWEN Logic aBTomatmnyeckm
nepecoeanHUT CBS3b K HOBOMY BXOY/BbIXOAY.
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4 HacTtpouka npubopa

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

Hactpoiika npuBopa — O X

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

Mpouwtate 3akpeiTe

B neBoit YacTn okHa HacTpoek Npubopa CoOAePKUTCA AePEBO C pasaenamm:

+ OkpaH (cm. 4.1);

* Yaceol (cm. 4.2);

* WHTepdencol (cm. 4.3);

*  Mopaynu pacwumpeHus (cMm. 4.4);
* Bxogbl 1 Bbixoabl (cM. 4.5).

< | | MTPUMEYAHUE
| 1 | |Mepeuenb pasgenos MmoxeT oTnnuaThcs Ans pasHbIX Mogenei npubopos.

B npaBo# 4acTu okHa HacTpoek Npubopa 0ToBpaXxatTCcs HaCTPOWKKN BbIBpaHHOro pasgena.

Bce ycTaHoBNEHHbIE HACTPOVKK AN Npubopa, 3a UCKIMYEHEM YacoB, COXPaHSOTCS BMECTE C NMPOEKTOM.
HacTpoiiku npubopa He TpebytoT nogkroyeHms npubopa.

4.1 dkpaH

HaCTpOVIKM 3KpaHa AOCTYIMHbI TOJIbKO A5A I'IpVI60pOB C ancnineem.
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HacTpoiika npuBopa - O X
—1- Mpwop
3Kpa NopcseTka sKpaHa: Piera 30 c -
Yact =5
—|- MuTepaeiice Frman o
—} R5485, Cnot 1, Slan
et ave KoHTpacT: 50%
Cam, 16

Momynu paciwmpetma
—|- Bxonbl

(+} Ananoroesie

[+} duckpeTHoie
—I- Beixoasl

(+} dwckpeTHelE

MpounTaTe 33KpLITE

MepeyeHb NapaMeTpoB 3aBMCUT OT Tuna npubopa.

MoacBeTka dKpaHa — B BbinagawwiemMm MeEeHH MOXHO Bbl6paTb AONNTENbHOCTb pa6OTbI NnoaCBETKU C
MOMeHTa nocnegHero AencTeus Nonb3oBarerns.

ApKocTb — HacTpoyika ApkocTu akpaHa, ot 0 o 100 %.
KoHTpacT — HacTpolika KOHTpacTHOCTM oTobpaxaembix cumeosnos, ot 0 4o 100 %.

Knonka TMMpouutaTth MCnonb3yeTca AN CUUTbIBAHMA TeKyWMX HACTPOEeK 3KpaHa M3 MNOAKMOYEHHOro
npubopa.

4.2 Yachbl

B pasgene Yacbl HacTpavBalOTCsi 4acbl peanbHOro BpeMeHu npubopa. HacTponku 4acoB peanbHOro
BpeMeHn TpebytoTcst Ans paboTbl CUCTEMHBIX NepeMeHHbIX 1 @B nporpammei.
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Hactpoiika npuBopa — O X

=} MNpwdop Lata v spema

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

Jkpat

—}- MnTeppeitce CHMHAPOHUSEUMA © KOMMBHTEROM JanucaTk

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

[+} Ananoroekie

[+ OuckpeTbie
—|- Beixoas

(+} OuckpeTheie

MpounTaTh 3EKPbITE

HaTta n Bpems

Hatan BpeMA 3a0aloTCcA B COOTBETCTBYHOLLMX NONAX.

[ns CUMHXpPOHM3aUMM 4YacoB pearibHOro BpemeHn npubopa ¢ yacamu MK crnegyer OTMETUTb ranouky
CUHXpOHM3aLmAa ¢ KoMnbTepom — nons [lata u Bpems cTaHyT HeakTUBHbI.

[aTa w BpemMA

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

EHHXWHHSELMH C KOMMbHOTEDOM JanucaTh

YTtobbl 3agaTb HOBble 3HAYEHMsI ONS 4YacoB pearibHOro BpemeHu npubopa, crnedyeT HaxaTb KHOMKY
3anucartb.

Koppekuus

Mone OTKNOHEHMe CNyXWUT ONS yKasaHus MOrpeLlHOCTU XO4a 4YacoB pearnibHOro BpeMeHu npubopa B
cekyHaax. Ecnu yackl peanbHOro BpeMeHu npubopa creLuar, To 3Ha4YeHne ykasblBaeTCcs CO 3HaKOM MUHYC.
Koppekuus Ha ykaszaHHYH BENUYMHY MPOMCXOAUT PAaBHOMEPHO B TEYEHNE MecsLa.

Koppekiwma

CmenoHeHne: 0 cer/mec 3anucats

YTtobbl 3ag0aTb HOBOE 3HA4YeHWe KOpPEeKUMU ANs YacoB pearibHOro BpemMeHu npubopa, cregyeT HaxaTb
KHOMKy 3anucarhb.

KHonka I'Ipoqvn'aTb ncnonb3yeTcda AnAa CYMUTbiIBaHUA TeKyLMX HaCTpoeK 4YacoB pealibHOro BpemMeHu n3
NoAKMYeHHOro npubopa.
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4.3 UuTepdhencel

B pasgene WHTepdpencbl HacTpavBaloTcsi napameTpbl MHTEpdENcoB CBA3M npubopa C Apyrumun
yCTpOMCTBaMu B CETU.

WHTepdelickl cBsa3m paboTatot no npotokony Modbus (cm. 4.3.1) ctaHaapta RS-485.

[Hob6aButb nHTepdenc

YUTto6bl obaBuTh NHTEPENC CBA3N, cneayeT HaxaTtb [NKM Ha pasgen UHTepdenchl B fepeBe HAaCTPOEK U
BblOpaTh [Jo6aBUTb MHTepcenc — RS-485.

MHTepgeiicn

Moy g JofBaeuTe nHTEpdeic ¥ R5-485
—|- Bxonsl

+}- AHanoroBble

+}- [ MCKPETHBIE
—} Beicoasl

+} dnwckpeTHoe

NHTepderic byger nobasneH B AepeBO C napameTpamu no ymonyaHuuio. msa nHtepdenca coctomT um3
HoMepa 3aHMMaeMoro B NpMbope crnoTa 1 pexuma nHtepdeiica.

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

Konuyectso I/IHTep(beIZCOB CBA3U AnA r|p|/|6opa HEe MOXET npeBbillaTb KOJ1IM4eCTBO CITOTOB B an60pe.

3ameHalypaneHue nHtepdenca

[nsa 3ameHbl Unn yaaneHus uHtepdenca cneayet Haxatb [TKM Ha uMsa nHTepderica B Aepese HacTpoek U
BblOpaTb HeobxoamMmoe oencrTeume.

—| MHTeppeics
—1-R5485, CnoT ™
& Jamenute uHTepdeiic L
Cam, 16
Mogynw pacimp ¥ aanute uHTepdeic
—|- Baoaw
+}- AHanoroswie
+}- [WCKpeTHBIE
—} Briogsl

+}- [WCKpeTHBIE
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MapameTpbl MHTEphenca

[na nameHeHna napameTpoB uUHTepdeNnca ero cnenyert BolbpaTh B AepeBe HacTpoek. B npason yactu
OKHa HacTpoek npubopa oTobpassTca napaMeTpbl MHTepdelica.

Hactpoiika npuBopa — O X
—I-Npwaop Monyaynnekchoif weTepdeic nepegaysn aarHbix. [nusa nubme ao 1200 m (Bes noeTopuTensd), MoXHO NoAKMMKTE A0 16
Sxpan YCTPOMRCTE.
Yacu
=} Mkrepeeict [ Coenate noymonuarme  [J4 3asonckus wacTporkn
Cam, 16 Tian uHTepdeiica: RS-485
Maoaynu paciumpermta Homep cnota: | 1 -
B Pexama:  Slave -
L+}- AHanorosbie Pearrar:
+}- [McKpeTHEE
= PeT Ckopocte: 115200 -
—| Beiogs
[+} OuckpeThnie Yemocts: | Her A
Yucno cron-Gur: 1 -
BuTel gaHHex: 8 -
10
KomMmeHTapWiA:
Mpouurate 3sKpITE

Homep cnota onpegensiet kakow cnot npnbopa 3aHMMaeT nHTepdeic.
Pexxunmbl nHTepdenca:

+ Slave (cm. 4.3.3) — npubop siBNsieTcst Be4OMbIM, 3HAa4YEHNSI KOTOPOTrO OMpPaLLNBaKOTCA APYrM
YCTPOMCTBOM.

* Master (cm. 4.3.2) — npnbop cunTbiBaET U 3aNMCbIBAET 3HA4YEHUS BEOOMbIX YCTPOWCTB,
NOAKIIOYEHHbIX MO MHTEPMENCY CBA3M.

KHonka @ Cpenatb no YMONMYaHNK — COXpaHAEeT BBeAEeHHble B NoJiA AaHHble KaK napamMeTpbl no
YMOJTHaHUIO.

KHonka E|‘1‘3aBo,qcxwe HacTpoukmn — oTobpakaeT B MOMSX BBOAA 3aBOACKME HACTPOWKU ANt MOgenm
NnoaKNo4eHHoro Nnpmbopa.

OcTtanbHble napameTpbl BBOOATCA B COOTBETCTBMM C 3agadaMu TMpoekta Un TexXHUYeCKMMun
XapakTepuctnkamm opyrmx YCTpOVICTB B CeTn.

NMPUMEYAHUE
MapameTpsbl «lMpoTokon» n «MHTepBan Mexay 3anpocaMmun» akTUBHbI TONbKO B pexunme Master.

KHonka MpountaTh cunThIBAET TEKYLLME NapaMeTpbl NOAKIIOYEHHOTO npubopa.

Mocne 3agaHus napameTpoB MHTepderica crieayeT HaxaTb KHOMKY 3akpbiTb. [lapameTpbl BCTynawT B
cuny nocne nepesarpysku npubopa no NMTaHWIo UK Nocne 3arpy3ky NporpaMmmel B npudop.

4.3.1 PaboTta no npotokony Modbus

O6wue ceBegeHus

MHTepdelichl cBA3m paboTtatoT no npotokonam Modbus-RTU (Master/Slave) nnn Modbus-ASCIl (Master/
Slave).
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Ons opraHusaumm obmeHa OaHHbIMM B CETU 4Yepe3 WHTepdenc cBA3M Heobxoaum Mactep cetn —
ycTponcTeo B pexxume Master. OcHoBHas dyHkumst Mactepa cetv — MHMUMMpoBaTb OOMEH JaHHbIMU.

Ha nuHumn cBaA3n gonyckaeTcs HanMymne TonbKo O4HOro YCTPOMCTBA B pexvme Master.

NMPUMEYAHUE
|I| Mpubopskl NP110 n MNP 114 moryT paboTaTth TONbKO B pexume Slave, ecrniv K HUIM NOAKIKYEH Moy b
MP-MN485.

OcobeHHoCTU paboThbl B pexxume Master

Ecnn npubop pabotaet B pexvume Master, To 4ns MUHUMU3ALUN BPEMEHMW MOMYYEHUst OaHHbBIX CO BCEX
YCTPOWCTB pekoMeHayeTCs:

* eClqin OgHO UNM HeCKOoIbKo S|ave—yCTpOIZCTB He NOoAKIMYeHbl Unn HegoCTyMNHbI, TO peKoMeHAyeTCA
npenycMoTpeTb B MporpaMmme 6rioKMpOBKY ONpoca 3TUX YCTPOWCTB MITM COKpPaTUTb 40 MUHUMYMA
napameTp «TarimayT oTBeTa» Ansi 3TUX yCTPONCTB. B NnpoTuBHOM crny4dae Bpems onpoca oyaet
pacTy NPOMNOpPLMOHanbHO KONMYECTBY HEMOAKMIOYEHHbIX YCTPOWCTB 1 BENMYMHE YCTAHOBMNEHHOIO
napametpa « TanmayT oTBeTa» Ans 3TUX YCTPOUCTB;

* BO BpeMsl yCTaHOBKM napameTpa «VIHTepBan Mexay 3anpocamun» crieqyeT y4uTbiBaTb KONMMYECTBO
Slave-ycTpoicTB 1 obLiee konuM4ecTBo 3anpocos. Ecnn Bpemsa 06paboTkm Bcex 3anpocoB
3aHMMaeT GorblUe BpeMEHW, YeM YCTaHOBIEHO NapamMeTpoM «HTepBan mexay 3anpocammuy, To
OaHHbIV NapameTp ByaeT MrHopupoBaTbCs.

OWEN Logic gonyckaeT 3anporpammmpoBaTb onpoc Ao 16 ycTponcTB Mo ogHOMY MHTepdbelcy cBA3un.
Kaxxgoe yctponctBo noggepxuBaetr go 256 nepemeHHbiX. [Jonyckaercs MCMNonb3oBaHWE OOMHAKOBbIX
aJpecoB 1 UMEH NePeMEHHbIX A1 Ka4oro yCTponcTBa.

Konu4yectBO MHTepchencoB cBA3U

KonnyecTBo nHTepdelicoB cBsian nNpubopa 3aBUCUT OT KONMMYECTBO CMOTOB NoakntodeHns. Ecnv npubop
nogdepxueaet paboTy OO0 ABYX WMHTEPeMCcOoB CBSI3W, TO MX MOXHO HAcTpouTb Ha paboTy B ABYyX
He3aBUCKMbIX CETAX.

Ocob6eHHOCTH HacTpounKu npudopos ¢ nnatoun MNP-UM485

Ecnn npmnbop c ycraHosneHHonm nnatonm [MP-U485 HacTtpoeH Ha pabory B pexume Master, 10
pekoMeHayeTCa MOAKMYNTL MOATArMBaKLWME PEe3nCTOpbl NMHMIA CBSI3n A 1 B ¢ nmomoLlblo yCTaHOBKM
nepembliek Ha nnate lNP-UM485. nsa pexuma Slave pekomMeHOYyeTCs OTKIIHYEeHME NOoATArMBaoLLMX
pe3ncTopoB.

MoaTarvBaowme pe3ncTopbl YCTaHaBNUBAIOTCA ONA 3a4aHust ONpeaeneHHOro COCTOAHUS NMHMUIA CBA3M,
Korga B CeTM HeT nepedadn. Pe3ncTopbl yCTaHaBMMBAKOTCA B OQHOM MECTe CeTW, Kak MpaBuro, Bo3fe
npubopa B pexxvme Master.

CraHpaapTHble koAbl ownbok Modbus
* 01 — npuHATBLIN Ko PYHKUUKN HE MOXET ObITb 06paboTaH;

* 02 — agpec AaHHbIX, yKasaHHbIN B 3anpoce, HedOoCTYyNeH;
+ 03 — 3Ha4eHve B Nomne JaHHbIX 3anpoca, ABNAETCS HeAOoNyCTUMOW BEMUYMHOMN.

PYHKLMM N 06nacTn AaHHbIX
Mpu 3anpoce Master obpallaeTtcs kK ogHON U3 obnacten namaTu Slave ¢ nomolbio hyHkumuu. O6nactb

namMATH XapaKTepm3yeTcs TUMOM XPaHSLLUMXCS B HEW 3HaYeHu (BuTbl/perncTpbl) n TMNOM AOCTYNa (TONbKO
YTeHWe/dTeHne 1 3anuch).
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Tabnuua 4.1 — O6nactu gaHHbIX npotokona Modbus

O6nacTb AaHHbIX O6o03HavyeHune Tun paHHbIX Tun pocTtyna
Coils (Peructpbl donaros) 0x Bynesbin YTteHune/zannce
Discrete Inputs (OuckpeTHble 1x Bynesbin TonbKo YTeHMe
BX0bl)
Input Registers (Pernctpbl BBoaa) 3x LienouyncrneHHbIn Tonbko YTeHve
Holding Registers (Pernctpbl 4x LienouncneHHbiv YUTteHne/3anunco
XpaHeHus)

Kaxxgas obnactb namatM COCTOUT U3 OMNpedeneHHOro (3aBMCSALLEero OT KOHKPETHOro YCTPOWCTBA)
KonnyectBa sdeek. Kaxgas sdvenka umeeT yHUKanbHbIA agpec. [Ana KOHUrypupyembix YCTPOWUCTB
Npon3BOANTENb NPELOCTABNSAET KapTy PErMcTpoB, B KOTOPOW COaepXnTca nHdopmMaLms o COOTBETCTBUN
napameTpoB YCTPOWCTBA M KX agpecoB. [na nporpammMupyeMbiX YCTPOMCTB Morb3oBaTtens opmMupyert
TaKylo KapTy CaMOCTOSITENbHO C MOMOLLbK cpedbl nporpaMmmupoBaHus. CyLlecTBylOT YCTPOWCTBA, B
KOTOPbIX CoYeTatoTCsl 00a PaCCMOTPEHHBIX CryYasi — Y UX KapTbl PEMMCTPOB €CTb (PUKCMPOBAHHAs YacTb U
YacTb, KOTOPYHO NOMNb30BaTeNb MOXET AOMNOMNHUTL B COOTBETCTBUU CO CBOEN 3aJayen .

B HekoTOpbIX yCTponcTBax 0OOnactu nmamsaTyv HanoXeHbl Apyr Ha Apyra (Hanpumep, O0x u 4x) — T. e.
nonb3oBaTernb CMOXET obpalLaTbCst pasHbiMU DYHKLMAMU K OGHUM U TEM XKE perncTpam.

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

Tabnuua 4.2 — OcHoBHble PyHKUMM npoTokona Modbus

Koa dbyHkumum Uma dyHKUun BbinonHsiemMasa KomaHaa
1 (0x01) Read Coil Status UTeHne 3Ha4YeHN N3 HECKOIbKUX PErmcTpoB dnaros
2 (0x02) Read Discrete Inputs [YTeHne 3Ha4eHU N3 HECKOMbKMX OUCKPETHbIX BXOA0B
3 (0x03) Read Holding UTeHne 3HaYeHnn N3 HECKOITbKUX PErMCTPOB XpaHEeHUs!
Registers
4 (0x04) Read Input Registers |YTeHne 3Ha4eHWIn N3 HECKOMBbKMUX PErUCTPOB BBOAA
5 (0x05) Force Single Caoil 3anuck 3HaveHusa B oanH perncTp dnara
6 (0x06) Preset Single Register | 3anucb 3Ha4yeHUs B 0gMH perucTp XpaHeHusi
15 (OxOF) Force Multiple Coils | 3anuck 3Ha4YeHWI B HECKONBbKO PErMcTpoB doniaroB
Preset Multiple 3anncb 3Ha4YeHN B HECKOSBbKO PErMMCTPOB XPaHEHUs
16 (0x10) :
Registers

B pasnuuHbIX AOKyMEHTax MOeHTMYHble 0B03HaYeHWss MOryT MMeTb pasHbli CMbICH B 3aBUCMMOCTM OT
KoHTekcTa. Hanpumep, npedmkc 0X 4acTo MCNOMb3yT Kak ykasaHuWe Ha LIeCTHaauaTeEPUYHYo cucTemy
cuncneHus, NoaTomy B ogHom criyqae 0x30 moxeT obo3Hayatb «30- 6uT obnactn namaTn coils», a B
apyrom — «agpec 30 B wectHaguatupmyHon (HEX) cucteme cuncnenmsay (Mpm 9TOM AaHHbIN agpec MOXeT
OTHOCUTbCA K Ntobor obnacTn namsitu).

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

Mpv rpynnoBom onpoce Master cuMTbiBaeT O4HON KOMaHAOW Cpa3y HECKOMNbKO NapamMeTpoB, YbW agpeca
B KapTe perucTpoB pacnofioXeHbl CTPOro MocnefoBaTerisHO U He MMERT paspbiBoB. [pynnoBoi onpoc
No3BONSAeT YMEHbLUUTb Tpadvk B CETU U BpeEMs, 3aTpayMBaemMoe Ha OMnpoC YCTPOMCTBA, HO B HEKOTOPbIX
crnyyasix ero npuMeHeHWe HEBO3MOXHO (MMM BO3MOXHO C OrpaHUYeHWsMU) K3-3a UHOMBMOYamNbHbIX
ocobeHHocTeln npubopa.

Bpewms onpoca n Tanm-ayT oTBeTa
[Npn KOPPEKTHO 3aaHHbIX NapameTpax, permcTpbl onpawunBaloTCA C 3adaHHbIM UHTepBanoM. Ecnun ykasaH

MEeHbLUUI nepuog onpoca, Yem obuiee Bpems obMmeHa, TO KOPPEKTHbIN obmeH No uHTepdpelicy Gyaet
HapyLUEeH.
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Ecnu Bpemsa Tanim-ayta oTBeTa OT Slave HacTpOeHO MeHblle BO3MOXHOro, TO OTBET ycTpoucTBa Slave
Opakyerca. Cnegyrowmin 3anpoc 3akaH4YMBAETCS Heyaayen M OaHHble Mo MHTepdhelricy He nocTynawT B
pernctpbl Master.

Mopsaaok perucTpoB U NOpA[OK 6anT

Mopsgok cnegoBaHUA perncTpoB/6anT BaXeH NPy CYUTbIBAHUM CUCTEMHBIX NepeMeHHbIX dhopmata FLOAT
(aHanoroBble Bxoabl/Bbixoabl) npubopa B pexxume Slave.

MepemenHble OWEN Logic npu pabote no Modbus nmetoT cnegytoLine ocobeHHOCTH:

* LenoyncneHHbIv Tun (uint) — 3aHMMaeT oavH perncTp, HacTpoKrKa CneqoBaHWsa PerncTpoB/oUT He
BMMSIET Ha AaHHbIV TUM;

+ Bynesckui T1N (bool) — 3aHMMaeT oAnH BUT, MOXXHO 3adaBaTtb HoMep buta perncTpa;

« TMn c nnasatowen 3anaton (float) — 3aHMmaeT aBa perucTpa, nopagok cnegosaHus 6ant un
perncTpoB BaXeH.

ABTOnoACTpOMKa BPEMEHM LuKIa nporpaMmmbl

Mpubopbl MOryT noAacTpavMBaTb Bpemsl paboTbl LMKNa nporpaMMbl B 3aBUCUMOCTM OT  CIIOXHOCTU
anroputma. ABTOMNoOACTPOViKa BpeMeHu LUuKna nporpamMmMbl BNUSET Ha paboTy HTepdeica CBs3n, Tak Kak
3anpockl 06pabaTbiBaloTCs B OCTaBLLEECS MOCIE BbINOMHEHWS MPOrpamMmmbl BpeMsi LiKIa.

CornacHo anroputMmy NoACTPOMKM BPEMEHU LKA, MMHMMarbHOE YMcro Bbi3oBoB Master coctaBnseT o
50 pa3 B cekyHay. Ecnu Master He ycneBaeT onpocutb BCE YCTPOWCTBA, TO HEOOXOAMMO BHECTU
N3MEHEHWs B anropuTM 411 oNTMMM3aLMm Konm4ecTsa 3anpocoB.

Mepuop onpoca v npaBuna ero Ha3Ha4YeHus

Mpnbop Bce 3anpocbl CTaBUT B ovepedb. Ecnu oyepeab kopoTkasi, TO NpuBoOp BbINOMNHUT BCE LUKMbI
3anpoca-oTBeTa M OCTAHOBUTCS B OXWAAHUK MOKa He MOJOWAET K KOHLY 3adaHHbI nepuod. Ecnv ovepenpb
ONMHHAsA 1 He YKnaablBaeTca B 3afaHHbI nepuon, To npubop OyaeT onpawmBate Bce Heobxoaumble
napameTpbl C MakCUMaribHO BO3MOXHbIM NEPUOAOM, HO 3TOT nepuoa OyaeTr 6onblie 3agaHHOMO B
HacTpounKax.

BpemeHHasi avarpamma onpoca:

WHTepBan
TanmayT Mexay
oTBeTa 3arnpocamu
3ani otei 3an2 o182 3ani otei

nepuoj onpoca
= -

Ona makcumanbHon ckopoctn 115200 6ut/c onpoc AByx nepemeHHbix Tuna FLOAT B «upeanbHbIX»
ycrnoBusax (KOpPOTKas fIMHWSA CBSI3W, OTCYTCTBME MOMEX) Yy OAHOro MOAYMHEHHOro YCTPOWCTBa criegyet
YyCTaHOBUTb!

* BpemMs OTBETa OT Hadana 3anpoca — 2,64 Mmc;
* CcneayroLmin 3anpoc HadMHaEeTCs He paHblue, YeM Yepes 12 Mc;
» 0buwee Bpems Ha 3anpoc 1 peructpa FLOAT - 3,4 mc.

B BblLLenepeyncrieHHbIX YCNoBusiX, Npubop CMOXET oTnpaBnsaTb 83 3anpoca B cekyHAy. [laHHOe 3HauyeHne
crpaBeanvMBo UM Afs ApYrMX NpuGOpoB € ModoOHLIMM BpeMeHHbIMU XxapakTepuctukamu. B npouecce
pa3paboTku anropuMTMa, Koraa rforvka YCIOXHSAETCs, TO YBEenuuMBaeTCs Bpemsi LMKMa M KONMMYecTBO
3anpocoB 3a cekyHay OyaeT cHUXaTbCS.

3HauyeHMe nepuoda onpoca 3aBUCUT OT anropuTMa, Kak 4acTo U Kakue napameTpbl Hago onpaluvBarth.
PekomeHayeTcsl BbICTABNATb Neprof onpoca paBHbiM 1 ¢. B 3ToM criyyae npubop cMoxeT onpocuTb 4o 50
NepemMeHHbIX.
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Mopspnok onpoca HeCKONMbKUX YCTPOMUCTB Ha LUUHE

YCTpoKrcTBa onpalnBarTCcsa CornacHo c)opmmnpoBaHHon odepenm. Onpoc NnponcxoauT OT HaMMEHbLLIErO
agpeca k Havbonblwemy. B npumepe Ha mnnocTpauuym HwKe nepBbiM OyOeT OnpoLleHO YCTPOWCTBO C
agpecom 8, nocnegHum — ¢ agpecom 32.

—1-{R5485, Crot 1, Master:
NET100(NET1D), 16
My 110-X.8F%, 8
CMI2, 32

MoxHo 3apaBaTtb pa3HbIl7I nepunoag onpoca noOA4YNHEHHbIX YCTPOVICTB. KOHerTHoe 3Ha4yeHune 6YD,6T
3aBUCETb OT peLuaeM017| 3agayn.

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

B HekoTOpbIX crnyvasx TpebyeTcs BbIMMCINTL adpec perucrtpa u Homep 6uta NogYMHEHHOrO YCTPOMCTRA.
Ona onpepeneHns agpeca peructpa M Homepa GuTa M3 OOKYMeHTauum Ha onpalumBaembii npubop
BepeTca pacnonoxeHue 6MTOBOW NepeMeHHON, Hanpumep, bum 1400, nanee cnegyeT:

1. Bbiumcnutb agpec peructpa: 1400 + 16 = 87.

2. Bbluucnutb Homep 6uta 1400 mod 16 = 8.

MonyyeHHble agpec 1 Homep BBOAATCA B nonsa «Pernctp» n «buT» BO Bpems HACTPOWKM onpoca
YyCTpOWCTBA.

+ |_D b4 Wrn: Varl .
MMA nep emMerrodi Twn Anpec perkcTpa KommerTapuit - Tun:  Eynesckos -
Warl Eynesckoe a7
Peructp: 87 Bur: 0
Pyrciwn uterma: | (D1 A
Pyrkpn samck:  Bx0E -

3anuch No SMEHEHMID

4.3.2 Pexxum Master

B pexume Master npubop onpawuvBaeT MOOKMOYEHHbBIE MO UMHTepdency Apyrne nogYMHEHHbIE
YCTPOMNCTBA.

s | |[MTPUMEYAHUE
1 | |Ans uHTepdeiica B pexume Master rpynnoBoii 0onpoc NOAYMHEHHbIX YCTPONCTB He
noaaepXnBaeTca.

Onsa onpoca cneayeT obaBuTb U HACTPOUTL yCTporcTBa. YTobbl 406aBUTL YCTPOMCTBO, CNeayeT HaxaTb
MKM Ha nms nHtepdpenca m BoibpaTb [106aBUTbL YCTPONCTBO B KOHTEKCTHOM MEHIO.

—-MNpuGop ﬂDJ’T}'.ﬂ.}'I‘MEKEHhIﬁ uHTEpdeic
Jkpan Ao 16 YCTpOoKCTE.
Yachl

—|- MinTepdeicnl @} CrenaTb no yMOMuaHuo

{RS485, Cnot 1, Mas +
Momynm paciumpetur
- Baconnl
+}- Boopkl

JoBaenTe YcTpoRCTED ica:

dobaewTte nz Wabnonoe... b

& Jamenuts untepdeiic b -

2 Yoanute uHTepdeiic
lon:

66



4 Hactpolika npnbopa

[oGaBneHHoe ycTpoicTBo OyaeT oTobGpaxeHo B AepeBe Kak OTBETBNeHMe uHTepdelica. HaumeHoBaHue
YCTPOWCTBA COCTOMT 13 UMEHW U apeca YCTPOWCTBa.

—| MHTepoefich

MapameTpbl onpalmMBaeMoro ycTpouctea

[na u3aMeHeHWs napameTpoB YCTPOMCTBA CNEAyeT HaxaTb Ha ero HavMeHoBaHue B JepeBe HacTPoeK — B
MpaBo 4acTK OKHA HAacTpoek npubopa oTobpassTCs napameTpbl.

Hnas: YcpoiicTeo Lppec: 16
Mepwon onpoca, me: 100 Konso nonbimok: 3
TaiimayT oTBETA, MC: 100
Cratyc: | <HeBbifipaHa > | | .. Onpoc: | < He Buifpana >

CTapluvM pEMCTROM BNEPEN Crapwwm SafTomM BNeEpen
FlDat: 2 1 4 3

KorMmMeHTapIi:;

MapameTpbl onpamnBaeMoro yCTpoucTBa:

Uma — nva ycTporncTea ang otobpaxeHus B AepeBe HaCTpPOoeKk;

Appec — ceTeBoW agpec YyCTPONCTBa;

Mepuoa onpoca, MC — BPEMEHHOW MHTEPBAr, Yepes KOTOPbI MOBTOPSETCA onpoc. JonycTnmbin
AnanasoH ot 0 go 65535 mc;

TanmayT oTBeTa, MC — BpeMSsi, N0 UCTEYEHMUN KOTOPOIO MOMbITKa ONpPOCa CYNTAETCS HEYAa4YHOMN.
Honyctumbin ananasoH ot 0 go 65535 mc. TanmayT OTBETa peKoMeHAyeTCa 3a4aBaThb B Anana3oHe
300-500 mc;

Korn-Bo nonbITOK — KONMYECTBO HeyAayHbIX NOMbITOK Onpoca, Npu AOCTUXKEHNN KOTOPOro
nsmeHsietca Cratyc yctponctea. Jonyctumein guanasoH ot 0 go 255;

Crartyc — ykasaHue byneBcKOI NepeMeHHOW, B KOTOPYIO 3anucbiBaeTcs ctatyc npubopa: 1 —
YCTPOWMCTBO (PYHKLIMOHUPYET HOpManbHO, 0 — CBA3b C YCTPOMUCTBOM noTepsiHa. [NepemeHHas
BblbUpaeTcs B Tabnuue nepemMeHHbIX (CM. 5), KOTopasi BbI3bIBAETCS HaXKATMEM KHOMKN «...»;
Onpoc — yka3aHue OyneBCcko NnepeMeHHON, KoTopas onpedenseT AocTyn k onpocy: 0 — 3anpet
onpoca, 1 — paspelueHue onpoca. lNepemeHHasi BbiOMpaeTcs B Tabnvue nepeMeHHbIX (CM. 5),
KOTOpast BbI3bIBAETCS HAXaTUEM KHOMKN «...»;

NPUMEYAHUE

EI MapameTpbl CTaTyc 1 Onpoc cryxaT asfisi oTobpakeHus 1 ynpaeneHusi cBsan npubopa c
onpaliMBaeMbIMU yCTpocTBamMu. [MpuBsisaHHbIE NEPEMEHHbIE MOXHO MCMOSb30BaTh A
BU3yanu3auum unm ycTpaHeHns obpbiBa CBsi3u B Normke paboTbl Nporpammbl.

CTapLuMM permcTpom Briepen — onpegessieT 04epeaHOCTb NMOChINKM PEFMCTPOB BO BPEMS
paboTbl C ABYXPErMCTPOBbLIMU NEPEMEHHBIMMY;

Crapwum GaTom Bnepen — onpeaensieT o4epeaHocTb CriefoBaHns 6aiiToB B MOCHISIKE;
KoMmeHTapuii — TeKCToBOe onucaHune yCTpoiicTBa.

Mpumep

TpebyeTcs cumtatb Yncno «—250.123».

B 3aBMCMMOCTM OT HacTpOWKX MOPSAKa CreaoBaHUs perncTpoB/0anT oHO ByaeT nepefatbes pasnuyHbIM
obpasom.
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4 Hactpovika npnbopa

HacTpoiika nopsigka cnegoBaHWA permctpoB/6anT

Mnagwwui Gait

CrapwwmM perucTpoM Bnepen Crapwwm Saiftom Bnepen

Foat: 1 2 3 4 01111101 1

Mnagwwun

Crapwwuii 6ant

Crapwmm perwcTpomM Bnepen Crapwwum Gafitom Bnepen

Float: 2 1 4 3 00011111

Mnagawwui
Mnagwwun 6ant
CTapluMM peEMACTpOM BNEpen Craplwwm SaiTomM Bnepen ' e
Float. 3 4 1 2 01111010

Crapwuit |

CrapLuuii 6ant

r

CrapwwmM perucTpoM Bnepen Crapwwm Saiftom Bnepen

Float: 4 3 2 1 11000011 |

Crapwuin |

MNepeMeHHbIe onpalwmnBaemMoro ycTpomcrea

B HWXHel YacTu okHa pacnonaraetca Tabnvua nepeMeHHbIX onpallnBaeMoro yCTponCcTBa.

UT06bl 06GaBUTL NEPEMEHHYIO, CIEAYEeT HaXaTb KHOMKY + MepemeHHasi GyaeT noMelleHa B Tabnuuy,
KaK Ha pUCYHKE HUNXe.

+ DO X &

MMA NepeMeHHol Tun Appec peructpa KoMMeHTap KA
Warl Bynesckos 0
War? BEynescroe 0

YTtobbl co3aaTb HECKONbKO nepeMeHHbIX CO CXOXUMU HaCTpOVIKaMM, cnenyer Bbl6paTb nepemMeHHyr B

Tabnuue 1 Haxatb KHOMKY D TVIpa)KMpOBaTb.

o5 TupaxuposaHue nepemedHol >
[NapameTpkl
Mrasa: Vard|
HauaneHeit Homep: 2 =
Konwuecteo: 3 =
War appeca; 2 -
OK Otmeta
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4 Hactpolika npnbopa

HacTponku TupaxunposaHust nepeMeHHOMN:

*  WNma — nvs nepemeHHON, koTopas ByaeT TUpaXMpoBaHa;

* HavyanbHbIM HOMep — HavanbHOe Yncno, kotopoe byaer fo6aBNEHO K UMEHWN TUPAXMPYEMOW
nepemMeHHOoMN;

*  KonuyecTBo — KONM4ECTBO NEPEMEHHbBIX, KOTOPbIE HYXXHO J06aBUTb;

+ Llar agpeca — Lwiar, ¢ KOTOopbIM BygeT yBenuunmBaTbCs 3Ha4eHne napameTpa Peructp.

MNMepemeHHble ByayT AobaBneHbl B Tabnumuy.

+ 0O X

MIMA NEpEMEHHOH Tun Agpec peructpa K.oMMEHTEPHIA -
Warl ByneBckoe 0

Ward? Eynesckoe 0

Var23 BEyneecroe 0

War2d BEyneecroe 0

[ns yoaneHus n3 Tabnuubl cnegyet BblenMTb HEOOX0ANMYI0 NEPEMEHHYIO U HaXaTb KHOMKY X,
CBouncTBa nepeMeHHON onpawinBaeMoro ycTponcrea

rm: Warl

Tun:  UenowscnenHoe -

PervcTp: 515
Pyrrupan utermr: | 03 -
PyHima zammcy: | 06 -

JENUCH N0 KIMEHEHMWHD

Konwuecteo pervcpos: 1 | =

1
3anycK YTEHWA: 5 ApaHa

W

W

Janyck sanvmck: | - Ae BeiBpada

W

Cratyc: | <He BbiGpaqa

KorMreHTapIiA;

CeolicTBa nepemeHHon onpawmnBaemoro yCTpOIZCTBa HacCTpaunBarlTCaA crnpaBa oT Tabnuupl:

*  WUmA nepemMeHHON — HaMeHOBaHWe A5 0ToOpaXkeHNs B Tabnuvue nepeMeHHbIX (CM. 5);

e Tun — tu1n (cM. 5.1) nepemeHHON: ByneBCKUIA, LEMOYNCIIEHHBIV UMK C N1aBaloLLEN 3ansiTon;

* BuT (TonbKo Ans nepeMeHHbIX OyNeBCKOro Tuna) — Homep 6uta Ans YTeHus;

* PerucTtp/Agpec perucrtpa — 3HauyeHue perucTpa, kK Kotopomy obpatiaetcs npuodop,
oTobpaxaeTcs B Tabnuue;

*  DyHKUUSA YTeHUs/(PpyHKLUA 3anUCK — OTKOYEHNE UK BbIGOPp OyHKLUKN 3anucu/JYTeHuns;

* Konu4yecTBO (TONbLKO ANA LEeNOYNCIeHHbIX NepeMeHHbIX) — KONMYECTBO 3aHNMaEMbIX
nepemMeHHOn perncTpos: 1 unm 2;

+ 3anyck YTeHus1 — Ha3Ha4aeTcsa nepemMeHHas ByneBcKoro Tuna ansa NpUHyanTENbHOrO YTEeHNS
[aHHOW NepeMEHHOM;

+ 3anyck 3anucu — HasHavyaeTca nepeMeHHas ByneBcKoro Tmna Ans NpMHyguTENbHOWM 3annucu
[aHHOW NepeMeHHOMN;

69



4 Hactpovika npnbopa

« CTraTtyc — HasHa4aeTcs LienoYncrieHHas nepemMmeHHas, B KOTopyto GyaeT 3anncaH Koz ownoku
Modbus (cm. 4.3.1), B crniyvae ee NosiBreHus;

+ KomMmeHTapui — TeKCTOBOE OnuncaHne nepeMeHHon ansa otobpaxeHusi B Tabnuie nepemeHHbIX
(cm. B);

LLIabnoHbl ceTeBbIX YCTPOUCTB

Ons wHTepdpelicoB B pexume Master OOCTYnNHO co3fgaHWe M UCronb3oBaHWe LWabnoHOB CETEBbIX
yCTpoNncTB. MapameTpbl U NepeMeHHble HAaCTPOEHHOTO YCTPOMCTBA MOryT ObITb COXpaHeHbl B Buae danna

wabnoHa. Ons coxpaHeHus wabnoHa crnefyeT HaxaTb KHOMKY CoxpaHuTb YCTPOMCTBO Kak
WabnoH. B OTKpbIBLIEMCA OKHE MPOBOAHMKA CriegyeT BbiOpaTb pacronoXeHue U BBECTM ums dawnna.
dann 6yget coxpaHeH ¢ pacwumpeHmeM * dvip. CoxpaHeHHbIN WabnoH MOXHO MCMNoMb30BaTh AN APYrnx
MHTEPdENCOB 1 NPOEKTOB.

[na ncnonb3oBaHUsA coxpaHeHHoro wabnoHa cnepyeT HaxaTtb [NKM Ha HaumeHoBaHue uHTepdenca B
OepeBe HacTpoek u BbibpaTb [lo6aBuTb M3 LLlabnoHoB... B OTKpbIBLLEMCS OKHE NMPOBOAHUKA cneayet
HaWTW pacnosnoxeHve arna n 3arpy3utb. LLabnoH npumeHuTca K MHTepdelricy BMecTe CO BCEMU
napameTpamu.

—|- MNpwuSop
JkpaH

Yachl

RS485. Cnor 1. Mastar

Mozynm paclnpern + [Jobaewte ycTpoicTeD

[+}- Bxoam Jobaeute vz WabnocHoe...

[+}- Brieoms & 3amenute uHtepderic »

2 Yoanate uHTepdeiic
.

[Onsa psga ycTpoicTs Nnpor3BoacTBa komnaHun OBEH ecTb rotoBble WwabnoHbl, KOTOpbIe MOXHO 3arpy3unTb
13 oHNarnH-6a3bl ¢ nomoLlbo MeHegxepa koMmnoHeHToB (cM. 3.10).

KoHdurypupoBaHue nnatbi NMP-UMN485

Mocne koHGurypupoBaHus Bcex napametpo B OWEN Logic cnegyeT npoBepuTb NOMNOXEHWE S)KaMnepoB
Ha ceteBol nnate MNP-MM485. [Ina paboTbl B pexxume Master no uHtepdency RS-485 pxamnepsl cnegyet
YCTaHOBUTbL B nonoxexHne MST.

l

PRR12B02 CL1

4.3.3 Pexxum Slave

B pexume Slave npubop npenoctaBnseT AaHHble AN CYMTbIBAHMS OPYrMM YCTPOMCTBOM B CETW,
CaMOCTOSITENbHBIN ONPOC HE BEAET.
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YT106bI HACTPOMUTL NapameTpbl Nepeaavn AaHHbIX, CreayeT HaxaTb Ha MMsA npubopa (no ymonyaHuwo —
Cam, 16) nog HanmeHoBaHneM UHTepdenca B JepeBe HaCTPOEK.

—| MiHTepdelics
—|- R5485, Cnot 1, Slave

MapameTpbl npnbopa

Hma: Cam Appec: 16
Crapwmm perwcTpomM Bnepen Crapwwum Gafirom Bnepen
Faoat: 2 1 4 3
KorreHTapuii;

B npaBoﬁ 4aCTU OKHa HaCTpOeK pacrnosioXeHbl obwme ona Bcex nepemMeHHbIX napamMmeTpbl an6opa:

*  Wma — umsa npubopa ns oTobpaKeHus B AepeBe HAaCTPOEK;

* Appec — ceteBon agpec npubopa;

+ Craplmm perucTpom Bnepea — onpeaensiet o4epegHoCTb MNOChINKM perncTpos npu pabore ¢
OBYXPErMCTpOBLIMU NMEPEMEHHbBIMMU;

+ Crapwwmm 6anTomMm Bnepen — ONpeaenser o4epeaHoCTb criefoBaHus 6aiToB B MOCHISIKE;

+ KommeHTapumn — TekcToBO€E onncanune npubopa.

[nsa npubopa B pexxnme Slave gonyckaeTcsa onpoc Ao 64 perncTpoB nNpuy rpynnoBoM OMpoce.

NMepemeHHbIe Nnpubopa

B HwxkHen yactM okHa pacnonaraetca Tabnuua nepemeHHbIX npubopa, 3HavyeHus KoTopbix OyayT
CUYNTBLIBaATLCS APYrMM YCTPOMNCTBOM.

YT06bI 06aBUTL NEPEMEHHYIO, CreayeT HaxaTb KHOMKY I . MepemeHHasi 6yneT nomelleHa B Tabnuuy,
Kak Ha pUCYHKEe HUXe.

+ 10 X

MMA NepeMeHHoi Tun Appec peructpa K.oMMeHTApMIE
Warl Llencuncnettoe 512
Var? Llencukcnernos 213

Ytobbl co3gaTb HECKOSbKO nepemMeHHbIX CO CXOXUMU HaCTpOI7IKaMI/I, cnenyetr Bbl6paTb nepemMeHHy B

Tabnuue 1 Haxatb KHOMMKY D TVIpa)KMpOBaTb.
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4 Hactpovika npnbopa

o5 TupaxuposaHue nepemedHol x
MNapameTpkl
Mraa: Varl
HauaneHeli Homep: 4 -
KonwmuecTeo: 3 -
War appeca: 2 -
Ok Ctmexa

HacTpoliku TupaxmpoBaHus nepemMeHHoN:

NUmsa — nvst nepemeHHon, koTopasi OyoeT TMpaxxupoBaHa;

HavanbHbIn HOMep — HavanbHOoe YKCHo, KoTopoe OyaeT AobaBnNeHo K UMEHW TUPAXUPYEMON
nepemMeHHOW;

KonnyecTBOo — KONMMYECTBO NEPEMEHHbIX, KOTOPOE HY>KHO [06aBUTb;

LWar agpeca — wiar, ¢ KOTopbIM OyAeT yBeNUMUMBaTLCSA 3Ha4YeHe napameTpa Pernctp.

MepemeHHble byayT nobaBneHbl B Tabnuuy.

+ 0O X
MMA NepeMeHHol Tun Appec peructpa KoMMeHTapMA
Warl Uenouncnettos 512
Varld Uenouncnetnos b14
Warlb Uencuncnetnoe 516
Varlg Uenoukcnernoe 818

Ons yoaneHuna na Tabnuubl cnepnyet BblOENNUTb HeOGXOIJ,I/IMyPO nepemMeHHyr 1N HaXaTtb KHOMKY x

CBonctBa nepemMeHHOM npubopa

Wran:
Twn: -

PerwcTp: 1

KorareHTapuii;

CsoiicTBa nepemeHHon Npnbopa HacTpaneatoTcs crnpasa oT Tabnuubl:

Mmsa nepeMeHHOM — UMS NepeMeHHOoN Npubopa (3agaeT nonb3oBarerb);
Tun — Tun (cM. 5.1) nepemeHHO Npnbopa: LENOYNCIIEHHbBIV UMK C M1aBatoLLEl 3ansiTon;

NMPUMEYAHUE

|I| ByneBckne nepeMeHHbIe MOXHO CUMTaTh B LIENOYMCIIEHHYIO NepeMeHHyo. CocTosaHme
OVCKPETHOro BXo4a MOXHO u3Bneyb ¢ nomoLlbio 6noka EXTRACT (cm. 6.1.5.1) nnu
noaxoasawero Makpoca ns MeHemxepa komnoHeHToB (cMm. 3.10).

Appec peructpa — agpec peructpa nepemMeHHom npubopa (3agaet nonb3oBartens). [lnanasoH
OOCTYMHbIX apeECOB yKa3aH B pykogodcmee 10 3Kcriyamayuu npubopa;

KomMmeHTapui — TEKCTOBOE OnucaHne 3Ha4eHus NepeMeHHoN Ans otobpaxeHus B Tabnuue
nepemMeHHbIX (CM. 5.1).
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4.4 Moaynu pacwumpeHus

B pasgene Mogynu pacluMpeHusi HacTpauBaloTCsl MOAKMIOYEHHbIE K MpuBGopy Modynu pacluvMpeHus

BBOAa/BbIBOAA.

Hdo6aBuTb Moaynb pacluMpeHus

UTto6bl gobaBuTb MoAynb pacluunpeHusi, cnegyet Haxatb [NKM Ha pasgen Moaynu pacwumpeHus B
OepeBe HacTpoek 1 BblbpaTh [lobaBUTbL MoAaynb pacwumnpeHusa — < Mogenb moayns paclimpeHus >.

Hactpoiika npuGopa

—} MNpuSop
Skpat
Yact
WMuTeppeiictl
Momynm pacwimpes
—|- Bxonbi
(4} AHanoroBkie
(+} [duckpeTHele
—I- Beixoas!
[+ OucKpeTHEIE

[JoBaEnTE ModyNE PaCcLIMpPEHUs ]

MPM-220.3
MPM-24.3
MPM-220.1
MPM-24.1

Mpouwtate

O X

JakpeiTe

MO/J,yJ'Ib pacmnpeHunsa OTO6pa3VITCFI KaK OTBETBJIEHME pasgena B [epeBe HacCTpoek. HanmeHoBaHune
Moayna paclmpeHmna CocTtounT U3 Mmogenun moayna n Homepa 3aHnmMmaemMoro crnora.

Mogynb paclumpeHus MOXHO yaanutb, HaxaB [MKM Ha ero HaMMeHOBaHMe B JepeBe HACTPOeK 1 BbiOpaB

COOTBETCTBYIOLLYIO (DYHKLMIO.

MapameTpbl MOayns paclmpeHus

I'Iapameprl BblAeNmIeHHOro Mmoaynsa pacumpeHua 0To6pa>|<a+0Tcs| B npa|30|71 4acCcTun OKHa HaCTpOeK.
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Hactpoiika npuBopa — O X

=} MNpwdop
: |1
Sxpar Homep cnota: A

Yackl

C :
WHreppeiicel e

—}- MomynW paciumperua

E3EY

Bhixonb

3EKPbITE

B Bbinagatowiem meHio Homep cnoTta ykasbiBaeTcs HOMeEp criota B npubope, 3aHMMaeMmbli MogyremM
pacwupenus. KonnyecTso Mogynen paclumpeHuns He MOXET NpeBblillaTb KONMYECTBO CroToB B npubope.

CTaTyc noakmoYeHns Modyns paclUMpPeHUst MOXET COXpaHsATLCS B NepemeHHyto Gynesckoro Tuna. Ecnu
CBSI3b C MOZyNIeM YCTaHOBMEHA, TO NEPEMEHHANA XpaHUT 3HadYeHue True, ecrnu CBsA3b He yCTaHOBMNeHa —
False. [1ns BbiGopa NepeMeHHON, B KOTOPOI BYAET XpaHUTLCS CTaTyC, CEAYET HaXaTb KHOMKY «...».

OTkpoeTcs Tabnuua nepemMeHHbiX (CM. 5), B KOTOpPOW MOXHO BbliOpaTb MEpeMeHHylo M3 MpoekTa Wiu
co3aaTh HOBY!IO.

BriGepuTe nepeMeHHy D MKW COZfaiiTe HOBYID x
3
Moweck %
=
MmA nepemeHHOR Twun nepemeHHoiA JHEProHE3aBMCHMOC T Soris s KommeHTapuit 2
P P P YMOMYSHMID B NPOEKTE P z
@
b1 bynescxoe - ] D Her
HE BEIGPAHS > - Il Het
0K

BbibpaHHas nepeMeHHas Byaet otobpaxarbes B none seoga Craryc.
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Hacrpoiika npubopa — O X
=} MNpwSop
Inpan Homep cnoTa: 1 -
Yacw
: b1
MHTepdeich Cramye:

—} MomynK paclWpeHA
MPM-220.1, Cnot 1

(+}- Bxonm

+} Bencoow

33KPBITE

[1nsa BbIXOOOB MOAYNsS paclUMpeHns MOXET OblTb HACTPOEHO Ge3onacHoe COCTosAHME (CM. ).

4.5 Bxoabl n Bbixoabl

B pasgenax Bxoabl u Bbixoabl HacTpavBaloTCsi MapameTpbl U KOMMEHTapuu Ansi BXOAOB/BbIXOAOB
npubopa n Moaynei pacluMpeHust.

MapameTpbl 3aBUCAT OT TWUMNa BXOA0B/BbIXOA0B BbiGpaHHOro npuéopa.

Bxoabl/Bbixoabl MoAynen paclumpeHns otobpaxaloTcs B AepeBe HacTpoek C HOMEPOM 3aHMMaemoro
cnoTa B ckobkax.

[na npaBunbHO HAcCTPOWMKM BXOAOB/BbIXOAOB NpubGopa cregyeT o6patuTbCA K pykosodcmey o
aKcnayamayuu npubopa.

[Jo6GaBneHne KOMMeHTapueB

KomMmeHTapuin gnsi Bxoga/Bbixoga MOXHO HanvcaTb B nonie KoMmeHTapui nnm Ha naHenu cBOWCTB.

Hacrpoiika npubopa - O X

—} MpwGop -
Skpan

KomMmeHTapwiA:

Yach
+}- Mumepdeiict
[+}- Momynu pacwmwpetun
—|- Bxopel
[+} AHanoroBLlE

—|- [IucKpeTHEIE

I8 33KPbITE

TekcT BBEOEHHOIO KOMMEHTapua 6y/:|,eT OTO6pa)KaTbCF| BO BCMMbIBaOLWEN MoacKaske npun HaBegeHun
Kypcopa Ha BXOZA/BbIXOA Ha CXEME:
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1 L
(i) Bxoa 11
|2| oT cueTumka 1

Ana nomyyskug Gonee nodpofnol uHOopMaLULL Haxsume F1

Be3onacHoe cOCTosiHue BbIXOAOB MoAyrnel pacluMpeHus

[ns BbIXOQOB MoAynel pacluMpeHnsl MOXHO HacTpouTb GesonacHoe cocTosiHue. Bbixoa Byaet npuHumatb
GesonacHoe CocTosiHWE B Cry4Yae NoTepu CBA3U ¢ MpMBopom.

Hacrpoiika npuGopa - O >
Qs
ac HaumerosaHre napameTpa 3raverme Onucatne
a7 BezonacHoe coctoanme YeraHosue sHaveHuwe ol
7
a8 KorameH Tapui 33035 Te KOMMEHTSNT, KOTODSEIT BY.0eT BitleH HI crene

F1
F2

Q2(1) Wma napameTtpa: d.Ini
Tun napamMeTpa: Cnucok GE30MacHsX COCTOAHME

Q31)

Q4(1)

Q5(1)

Qe(1)

Q7(1)

Q8(1) -

3EKpLITE
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5 lNepemMeHHbIe

MepemeHHble cry>xaT Ans 3anMcu U CYMTbIBaHWUSA 3HAYEHMI Ha CXxeMe NpoekTa MU Npy NPOorpaMMUMpOBaHNM
3KpaHoB (cM. 3.4).

YTto6bI Mcnonb3oBaTb nepeMeHHyr B NpPOEeKTe, CHa4alla ee crneayert co3natb B Tabnuue NnepeMeHHbIX.

V;
[na 3anycka Tabnuubl NepeMeHHbIX CrieflyeT HaxaTb KHOMKY I@I Ha NaHenu MHCTPYMEHTOB UN BbiOpaTb
B rnaBHoM MeHio Mpubop — Tabnuua nepeMeHHbIX.

Tabnuua nepeMeHHbIX COOEPXUT OOKOBbI€ BKIAAKK:

* [epeMeHHbIe;
+ CepBucHble NepeMeHHble (CM. 5.2);
» [lepemeHHble HTEpPENca cBA3M (CM. 5.3) (AN kaxxgoro nHTepdeica CBsA3n OTAenNbHas BKnagka).

NMepeMeHHble

I'IepemeHHble npoeKkTa 0T06pa)KaPOTC‘i| B Tabnuue nepemMeHHbIX.

BriGepuTe NEpeEMEHHYHD WK Co34aIiTE HOBYIO X
o
Mowek &
?
e
Wra nepemenHol Tun nepemeHHoi IHEPrOHEZ3BUCHMOCTE SIEsT S ITITEIIEEOE KomMmeHTapIA 2
P P P YMOMYSHMD B MPOEKTE p F
@
exon B Bynesckoe - O Oa
o
exon 1 Eyneeckoe - | Oa 2
o
exon 2 Bynescroe - O Oa i
Bxoa 3 Byneecroe - 1 Oa =
=
Bxon 4 Bynesckoe - O [a %
Bxon 5 Byneeckoe - 1 Oa i
-
exon B Eyneeckoe - | Oa l%
Bxon 7 Bynesckoe - O Oa
< HE BeIGDAHS > bynesckoe - ] 0 Her
0K

[na cosgaHus nepemMeHHol criegyeT BBeCTM MMs UM 3agatb Tun (cM. 5.1). OcrtanbHble napameTpbl
3anornHATCS B 3aBUCUMOCTM OT 3KCMJlyaTaLMOHHOM NoTpebHoCTH:

*  Wmsa nepemeHHON — Ms AN otobpaxeHus Ha naHenu lNepemeHHble n Ha Brioke nepeMeHHON B
NpoekTe;

*  Tun nepeMeHHOMN — MOXET ObITb Ha3Ha4YeH OAMH U3 TPeX TUMOB: OyNEeBCKUA, LENOYUCIEHHBIN, C
nnasatowen 3anaron. Cm. nogpobHee pasgen Tunbl nepeMeHHbIX (CM. 5.1);

* OHeproHe3aBUCUMOCTb — [i151 COXpaHeHWs 3Ha4eHus nepemeHHol B M3Y npubopa B cnyyvae
OTKITHOYEHWST ANEKTPONUTAHUSA CregyeT NoCTaBUTb ranoyky B Nore HacTpoviku. Bpems xpaHeHus
nepemeHHou B M3Y 3aBucuT oT TMna npnbopa, cM. pykogoAcmeo o 3Kcrayamayuu npubopa;

+ 3Ha4yeHue Mo yMONYaHUIo — 3Ha4YeHME, KOTOPOE ByAET XpaHUTbL NEPEMEHHAs, MOKa B HEE He
OygeT 3anucaHo HOBOE 3HAYEHNE;

* WUcnonb3oBaHue B NpoekTe — MHAMKauusa npuBasky Kk 6rnokam B nporpamme. Ecnv nepemeHHas
npuea3aHa, To 3HavyeHne — [a;

+  KoMmeHTapui — TEKCTOBOE OnncaHue Ans 0TobpaXKeHns BO BCMIbIBAIOLLEN NOACKAa3Ke Ha CXeMe
npoekTa Npu HaBedeHn Kypcopa Ha 6ok nepemMeHHOMN.

YUTo6bl yaanutb nepeMeHHyto 13 tabnuubl, cnegyet Haxkatb NMKM Ha CTpoKy nepeMeHHON 1 B KOHTEKCTHOM
MeHI0 BblbpaTh YaanuTb NepeMeHHYHo.

Tabnuua nepeMeHHbIX nogaep>XuBaet Nnouck m (bI/I.I'IpraLI,MI'O no nmenn. Cumeon «I'IpoGen» BbIMOJTHAET
pornb norn4eckoro WJTN 1 nossonsieT (*)VIJ'IprOBaTb nepemMeHHble NO HECKOJIbKUM KPUTEPUAM.
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5 MNepemeHHbIEe

BriBepuTe NnepeMerHy e MAK co3aaliTe HoBYHD x
=
a » %
=
Mma nepemetHoi Twun nepemeHHoR 3HEProHE3aBMCHMOC T 3auerne no Wenonesosarme KammeHTapuit 2
P P P YMOMYEHID B NPOEKTE P I
@
Enable BynescKoe - | [a
0
anr Bynescroe - O Oa a
m
fin_ANR Bynesckoe - ] Oa 3
T
]
=
Fi]
B
=
il
=
=
T
]
0K

Utobbl HaWTWM MecTa WUCNoNnb30BaHMS MNEepPeMeHHOM B NpoekTe, crnegyeT Haxatb [MKM Ha cTpoky
nepemeHHon B Tabnuue n BbibpaTh MokasaTb CCbINKMU.

BrIGepUTE NEpEMEHHYHD MW CO3ARTE HOBYHD >
]
Mowek ﬁ
=
Wra nepemerHoR TN nepemeHHoR JHEPrOHESEBMCUMOCTE £ BT KarameHTapui i
P P P YMONYEHUID B MPpoeKTe p =
5
warl bynesckoe - ] ] Oa
HE BeIpaHa > Eynescioe - 1 Het @ MokasaTk coelaku

X YaaauTe nepemeHHyH

S9HHaREdsU 219

B oTKpbIBLLEMCS OKHE 0TOGpa3snTCa MHopMaLms O BbiIbpaHHOW NepemMeHHON.

Ccblnkn Ha nepemerdHyto "varl” n

MNepen yoaneHWeM NeEpEMEHHDA HEOBX0MMMO CNEpEa YEDaTE CObINKKM Ha HEE 13
CNE QYLLK MECT:

Document -> Bnok yteHnA s nepemenqoi]-1] varl

JEKpLITE

YTto0bbI yoannutb NpuUBA3KY K 6J'IOKy nepemeHHoﬁ B MNMpOeKkTe, cnefgyetr OTMEeTUTb HyXHble NepeMeHHble
rasiovykamMuy U HaxxaTb KHOMKY Yoanutb. I'IepemeHHaﬂ ocTaHeTcs B Tabnuue, HO He 6y,u.eT ncnonb3oBaTbCA
B MpoOeKTe.
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5 lNepemeHHbIE

5.1 Tunbl nepeMeHHbIX

B OWEN Logic ncnonb3ytTcs Tpy TUna nepeMeHHbiIX:

» OyneBCKU (0BOWNYHbIN);
*  LIEMNOYUCHEHHbIN;
* CnnasarwLlen 3anaTon (BELEeCTBEHHbIN).

3Ha4yeHns oT ogHomn nepemeHHoVI K ,El,pyr0|7| MOryT nepefaBaTbCA TONMbKO MNpu coBnagakolwnx Tunax
nepemMeHHbIX.

ByneBckuu TMn

MNMepemeHHasi byneBcKoOro Tuna MoXeT NPUHUMAaTbL OOHO M3 ABYX 3HadYeHun: 1 (True) unu 0 (False).

Ha cxeme nepemMeHHbIe 6yﬂeBCKOI'O ThNna coeguHATCA YepHbIMU NTIUHNAMWU!

(o >

LlenouyncneHHbIn TUN

MNepeMeHHas LEnoYMCreHHOro Thna MoXeT NPUHUMaTb 3HadYeHue Lenoro 4ucna B AuanasoHe ot 0 go
4294967295.

Ha cxeme nepemMeHHble LUerno4YncneHHoro Tmna coeanHAarnTcA KpaCHbIMU JTUHNAMA:
o

Twvn c nnaBawoLwen 3anaTon

MNepemeHHaa Tuna c nnasBaloWen 3ansaTo MOXeT MpUHMMATbL 3Ha4YeHWe BEeLLeCTBEHHOro 4ucna B
AnanasoHe oT —3,402823466E+38 o 3,402823466E+38.

Yucna oguHapHOW TOYHOCTM C MfaBarwlen 3andaTon o06ecnevymBaloT OTHOCUTENbHYK TOYHOCTb 7— 8
DecAaTUYHbIX Lmdp B AnanasoHe ot 10-38 go npumepHo 1038,

Ha cxeme nepeMeHHble Tuna ¢ nnaBatoLLen 3anaTon CoeauHaITCS MoneToBbIMU NIMHUSIMU:

5.2 CepBUCHbIE NepeMeHHbIe

CepBVICHbIe nepemMeHHble CBA3aHbl C HaCTpOVIKOVI npm6opa N MOTyT TOJIbKO CHUTbIBATbCA. 3anucb B
CepBUCHble TMNepeMeHHble HeOoCTynHa. H360p CEPBUCHbLIX MNepeMeHHbIX MOXeT OoTnn4aTbCA B
3aBUCNMOCTU OT np|/|6opa.
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5 MNepemeHHbIEe

BriGepuTe nepemeHHy ot
Mran Tun nepementoi =
—| 4ackl peankHoTo BPEMEHK -E
]
CeryHobl LlenoywcnerHos E
Mty el Lenoukcnetnoe @
I
Yachl Llenoukcnertoe &
m
DNetb Llenoumcnentos §
T
Mecau Lenouncnentos i
=
i
Moo Llenoukcnernoe =
=
]
=
I
T
m
oK

Ha cxeme cepBuCHble NnepemeHHble 0603HaYalnTCs CepbIM LIBETOM:

= -—

Mecau

log

5.3 NepemeHHble UHTepdenca cBa3n

B tabnvue nepemeHHbIX NS KaX4oro MHTepderica CBA3M Co3gaeTcsa OTAenbHas BKMnagka ¢ onncaHvem
ceTeBbIX NepemeHHblX. B 3aronoBke Bkmagku ykasbiBaeTcA Tun MHTepdpenica u HoOMmep 3aHMMaemoro
crota.

Pexum Master

[na nHTepdgeinca ceasm B pexunme Master Tabnuua cogepXut BKIagku ¢ CETEBLIMU NEPEMEHHBIMU AN
Kaxxgoro onpallmBaemoro yCTpomncTaa.
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5 MNepemeHHbIE

BriBepnTe CETEBYH? NEPEMEHHYHD WK CO3AANTE HOBYHD

ey

Mawck =

E

=

— a
Yemoicteo, 16 z
@

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

h=)

cHeBeipana > Bynesckoe v D1 - Dx05 - 0 0 2
Var2 Byneeckoe - 01 - 05 - 512 3 %

Var21 Bynescroe - e - D05 - 512 4 @
Var2? Bynesckoe - e - D5 - 512 5 g
VarZ3 Byneeckoe - 01 - 05 - 512 6 E

@

el

[1"]

=

o

g

oK

O HacTpoikax nepeMeHHbIX cM. nogpobHee B pasgene Pexxum Master (cm. 4.3.2).

Pexum Slave

Insa nHtepdberica ceAsu B pexxnme Slave Tabnvua oTobpaxkaeT cYMThIBaeMble CETEBbIE NEPEMEHHbIE.

BeiBepnTe CETEBYH? NEPEMEHHYHD WK CO3AANTE HOBYHD *
MMowek
Hran Tun nepemeHHoi Appec perucTpa KommeHTapMiA
Varl C nnasatowwen sanATol - 512
Var2 LlenouvcnerHos - 514
< HE Beifpana » Lienowscnexroe - bi5

7 louT) 'Gap-gy | S9HHSWadaU smHaMads]) | amHHakada] |

oK

O HacTpoikax nepemMeHHbIX cM. noapobHee B pasgene Pexum Slave (cm. 4.3.3).

5.4 KonnpoBaHue nepemMeHHbIX

MepeMeHHble MOXHO KOMMPOBaTb M3 MPOeKTa B NPOEKT A1t NOBTOPHOMO MCMNOSb30BaHUS U COKpaLLeHus
BpEMEHM Ha pa3paboTky. [na KonupoBaHWUsS MepemMeHHOW criegyeT BbiAenuTb GrNoK C NepeMeHHOW B

MCXOOHOM MPOEKTE U HaXaTb KHOMKY D Ha naHenn NHCTPyMEeHTOB Unn Bbl6paTb KOMaHay KOI'IVIpOBaTb
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5 MNepemeHHbIEe

B KOHTEKCTHOM MeH0 Grnoka. I'IepemeHHaﬂ BCTaBNAeTCA B ,u,pyr0|7| NPOEKT HaXaTunem Ha KHOMKY ED Ha
naHenn NHCTPyMeHTOB Ui C NOMOLLbHO Bbl60pa KoMaHabl BcTaBUTb B KOHTEKCTHOM MEHIO XOricTa.

NMepeMeHHbIe

Bo Bpems BCTaBKM CKOMMPOBAHHOrO Onoka nepemMeHHONW B MPOEKT MpOBEPSOTCS BCe CBOWCTBA
nepemMmeHHbIX. Ecnn B mpoekTte ecTb nepemMeHHas C MONHOCTbIO COBMNaarowuMy CBOWCTBaMM, TO OHa
aybnupyetcs B 6nok. [lepeMeHHble € OTNUYalLWMMUCA CBOWCTBaAMM aBTOMaTWYECKM CO30aloTcs B
npoekTe. Ecnn nmeHa nepeMeHHbIX COBMaAatoT, HO Apyrme CBOWCTBA OTIMYAIOTCS, TO CO34aeTCcs HoBas
nepemMeHHasl, Ho KOH(NNKT NMeH oTobpakeH B Tabnuue nepeMeHHbIX, 1 TpebyeTcs CMEHUTb UMSA OOHON
N3 NepeMeHHbIX.

s | |TPUMEYAHUE

1|B NpoekT anga npubopa, KOTOPbIA HEe NOAAEPKMBAET TUM AAHHBLIX C NaBaloLLEN 3anaTon,
HEeBO3MOXXHO BCTaBUTb NepeMeHHble Tuna C I'IJ'IaBaPOIJJ,eVI 3anaTon.

<1 | MIPUMEYAHUE
1 | | OHeproHesaBncHMble NnepeMeHHble HEBO3MOXHO BCTaBUTbL B MPOEKT AN Nprbopa, KOTopblil UX He
noaaepXusaer.

CepBMCHbIe nepemMeHHblIe

B NPOEKT And an6opa, KOTOprVI He noaaep>XmBaet Yacbl pearibHOro BpeMmeHn, HEBO3MOXXHO CKOMMpoBaTb
CepBUCHbIE NepeMeHHbIe.

NMepemeHHbIe HTepdenca ceasmn

B Opyroin npoekT MOXHO CKOMMpoBaTb TONMbKO MEepeMEHHble MHTepdenica cBA3n B pexume Slave ans
noeHTNnYHoro Homepa criota. lNepemeHHble uHTepdenca ceasn B pexume Master cnegyeT cosgaBatb
Bpy4YHyto. Bo Bpemsi BCTaBkM CKONMPOBAHHOIO Grioka CETEBOW MEPEMEHHOV B NMPOEKT MPOBEPSAOTCA BCE
CBOWCTBa NepeMeHHbIX. ECnn B NpoekTe eCcTb NepeMeHHasi ¢ NofIHOCTbIO COBNaAatoLLMMM CBOWCTBaMM, TO
OoHa aybnimpyetcsa B Gnok. [NepemMeHHble ¢ OTNMYalLWMMUCS CBOMCTBAMU aBTOMATUYECKM CO34aloTCs B
npoekte. Ecnv vMsa vnn pervctpbl NepemMeHHbIX COBMafaltoT, HO ApyrMe CBOWCTBA OTNMYAlTCH, TO
co3gaeTcd HOBas NepeMeHHasi, HO BO3HMKaeT KOHMMWKT PeructpoB unm uMeH. KOHMNUKT MOXHO
YyCTpaHWUTb B Tabnuue nepemMeHHbIX, 3agaB Apyroe NMS Unm perucTpbl.
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6 bubnuoteka

6 Bbubnuoteka

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

B oTKpbITOM NpoekTe Ha naHenn brubnunoteka KOMMNOHEHTOB (CM. 2.3) AOCTYMNHbI pa3gernbl C KOMMNOHEHTaMuU
Ans paspaboTku nporpammsl (cMm. 3.3).

Pa3zgenbl 61brnmoTekn KOMMNOHEHTOB:

o O®OyHKuMM (CM. 6.1) cnykaT ANns BbINOSIHEHUS NOMMYECKNX, apUEMETMYECKUX onepaLmi u ap.
DYHKLMN HE COXPaHSAIT COCTOSIHUSA CBOUX BHYTPEHHUX NEePEMEHHbIX. YNCNO NCNoMNb3yeMbIxX
PYHKLMI OrpaHN4eHo Torbko 0ObEMOM NaMsTK Npnbopa;

*  ®yHKUMOHanbHble 6noku (PB) (cm. 6.2) cnyxaT 4Ns BbINOMHEHWA onepaumni, Tpebyowmx
COXpaHEHMUS COCTOSAHMS CBOUX BHYTPEHHMX NepeMeHHbIX. K OB oTHOCATCS Tpurrepbl, CHETUMKM,
Tanmepsbl 1 gpyrue. Kaxgas mogens npubopa nmeet cOGCTBEHHOE OrpaHNyYeHMe Ha KONMYECTBO
ucnonb3yeMbix Ob (cM. pykogodcmeo o akcrinyamauuu npubopa);

* pasgen Makpocbl npoekTa (CM. 6.3) COAePXMT Co3aaHHbIe MONb30BaTENEM UMM 3arpy>KEHHbIE C
NMOMOLLIbIO MeHeXXepa KOMMNOHEHTOB (cM. 3.10) makpochl;

* OnemeHTbl ynpaeneHus (cM. 6.4) cnyxar gns nporpaMmmMmmMpoBaHnst aucnnes npubopa (cm. 3.4).
OnemeHTbl ynpaeneHus otobpaxaroTca Ha naHenu Bo BpeMsi paboThbl B MEHEKEPE UMK
pefaktope 3KpaHoB (CM. 2.8).

6.1 DyHKUUM

* Jlornyeckmne cdyHkumm (cm. 6.1.1);

* Apudmetnyeckme yHKUMM (CM. 6.1.2);
*  ®yHKUMKM cpaBHeHus (cm. 6.1.3);

» CpsuroBble yHKUUK (CM. 6.1.4);

+ ButoBble dyHKUMM (CM. 6.1.4).

6.1.1 llornyeckne pyHKUMUM
/ (AND) (cm. 6.1.1.1)
NI (OR) (cm. 6.1.1.2)
1

2
HE (NOT) (cm. 6.1.1.3)
*  Wcknovatowee UINA (XOR) (cm. 6.1.1.4)

OcobeHHOCTbI0 paboTbl BII0KOB NOrMYeckUX YHKLMIA ABSIETCS X CAMOHACTPOMKa Ha TWN AaHHbIX. Ecrin
K BXxogy 6Onoka O6bina noAgcoedMHEeHa UernoducrieHHass nepemMeHHasl, To OGrok  aBToOMaTU4YecKu
nepecTpanBaeTcs Ha paboTy C LieNIoYNCEHHBIMU 3HAYEHUAMM.

1 -_—
-~ | AND

324425 " X
82,39 - :
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6 bubnunoteka

Ona dyHkumn U v WU cnegyeT yuuTbiBaTb, YTO HEMOAKMKOYEHHbIE Bxoabl OnokoB OyoyT vMeTb
cneayoLmne COCTOSAHUS:

e anga pyHkumm U — nornveckas «1»;
* anga dyHkumm UNWU — norudecknin «Ox».

B aTom cnyyae 6noku BbINOMAHAOT (OYHKUUIO NOBTOpPUTENS curHana. [ns yBenuyeHus yucna BXOOOB Y
norn4ecknx OyHKLMIN UCNorb3yeTCs MX KaCKagHOE BKITHOYEHNE:

11— 1 —
2—{AND—aD—Q = R ANDl-q
3 ——— T 13

6.1.1.1 M (AND)
R S e L)

Ecnn Ha oba Bxoga Gnoka QyHKUMM MOCTYMarT CUrHambl Nornyeckon «1» (Bce BXOAbl BKITHOYEHbI —
KOHTaKTbl 3aMKHYTbI), TO Ha BbIXOAE NOSIBNAETCA CUTHAM NormMdeckom «1» (BbIXOM, BKMOYEH).

Pabote (yHKUMM coOTBETCTBYET Tabnuua COCTOSHUIA:

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

Ecnu Ha Bxoabl 6rioka oyHKLMKW NOCTYNaoT LEeno4YnCreHHble 3Ha4YeHns, To onepauus 6yaet npousseneHa
Haf KaXabiM BUTOM 3HAYEHUA B OTAENbHOCTH.

0011
n | 0101
0001

6.1.1.2 U (OR)

11 [|1 o o .
T e

Ecnu Ha oguH 13 Bxogos 611oka dyHKLMM NOCTynaeT curHan norm4eckomn «1» (KOHTakTbl 3aMKHYTbI), TO Ha
BbIXOZe dreMeHTa NosABNAeTcs nornyeckas «1» (BbIXod BKITHOYEH).

Pabote cyHkummn cooTBETCTBYET Tabnmua COCTOSTHUN:

1 12 Q
0 0 0
0 1 1
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6 bubnuoteka

"1 12 Q

1 0 1
1 1 1

Ecnu Ha Bxoabl 6noka pyHKLMM NOCTYNaoT LEenoYncrneHHble 3HaveHus, To onepauus byaet npousseneHa
Hag KaxablM OMTOM 3HaYEHUsI B OTAEMNbHOCTY.

0011
nnn [ 0101
0111

6.1.1.3 HE (NOT)

chHKLI,VIFI ncnonb3yetca anAa MHBepTnpoBaHUA CUrHana.

11

k1 |
===\ Q

Ecnu Ha Bxog 6noka dpyHKumm noctynaet curHan normdeckoro «0» (KOHTakTbl pa3oMKHYTbI), TO Ha BbIXOAE
arneMeHTa NosBnAseTcs normdeckas «1» (BbIXOA BKNIOYEH), M HAOBOPOT: CUrHaN MHBEPTMPYETCS.

Pabote pyHKUMM coOTBETCTBYET Tabnuua COCTOSHUIA:

1M Q
0|1
110

Ecnn Ha Bxoa 6noka (yHKUMM NOCTynaeT LenoYncreHHoe 3HavyeHve, To onepauus byaeT npoussegeHa
Haf KaxdblM BUTOM 3HaAYEHUS B OTAENBHOCTH.

01

HE 10
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6 bubnunoteka

6.1.1.4 Ucknovarowee UJTUN (XOR)

I1

v

XOR

11 p

12 b
Ecnu Tonbko Ha oauH M3 BXoOoB Grioka (OyHKLMM MOCTYMNaeT normdeckas «1», To Ha BbiIXode 3nemeHTa
nosiBNsieTcs riormyeckas «1» (BbIXof BKIHOYEH).

Pabote cyHKUMM cOOTBETCTBYET Tabnmua COCTOSTHUN:

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

Ecnu Ha Bxoabl yHKUUM NOCTYNaoT LENoYMCrEeHHble 3Ha4YeHus, To onepauus byget npousBedeHa Hag
KaXKablM OUTOM 3Ha4YeHUs B OTAENbHOCTU.

0011
XOR | 0101
0110

6.1.2 ApucpmeTnyeckmne pyHKLUM

BHMMAHUE
4 : \ | AprdpmeTndeckme yHKLUM C NnaBatoLLeit 3anATol He AOCTYNHbI AnsA npubopos nuHelikn MP110.

Onepauun apudmeTnyecknx hyHKLMIN MOryT NPON3BOANTLCS TOMNBKO Ha 3HAYEHUSIMU LIENOYMCNEHHOIO
TMna 1 TUNa ¢ nnasaroLwen 3anaTon.

HasBaHue LenouncneHHbin | Tun c nnaBaroLien
™n 3ansaToun

CnoxeHwne ADD (cm. 6.1.2.1) fADD (cm. 6.1.2.1)
BbluutaHue SUB (cm. 6.1.2.2) fSUB (cm. 6.1.2.2)
YMHOXeHune MUL (cm. 6.1.2.3) fMUL (cm. 6.1.2.3)
[Henexve DIV (cm. 6.1.2.4) fDIV (cm. 6.1.2.4)
HeneHue c octatkom | MOD (cm. 6.1.2.5) -
Ef;:gﬁ:””e B - fPOW (cm. 6.1.2.6)
Mopaynb ot yncna - fABS (cm. 6.1.2.7)




6 bubnuoteka

6.1.2.1 Cnoxenue (ADD, fADD)

V1+V2=Q =P

Ons onepauuin Hag UENOYUCIIEHHbIMU 3HAYeHUAMKU ucnonb3yetcss 6rok ADD, Hag 3HadeHusiMu ¢
nnasatoLlen 3anston — fADD.

PesynsTaTom onepaummn yHKUMM Ha BbIXOAE ABMISIETCH CYyMMa BXOAHbIX 3HAYEHMUIA.

Ecnn Bo Bpems BbINOMHEHMS onepauun 3Ha4eHne yucrna nony4vaetca donblie 4294967295 (32 6uta), To
OuTbl, BbIXxoAsLWMeE 3a pa3psaHocTb 32 6uTa, OTCeKaroTCs.

Mpumep

IMpumeHeHne 6nokoB hyHKUUM A5IA CRoXeHusa umcen 24 +2 +2 +7 = Q = 35.

24
| 24 =i vy

| 26 26
2 1 i — T Slaop [P ¥
== IEam"

6.1.2.2 BoiuutaHue (SUB, fSUB)

v1v20—> )<<

Ona onepauun Hapg UenNoOYUCNEHHbIMU 3HadYeHusiMM ucnonb3dyetrca 6nok SUB, Hag 3HayveHusmn ¢
nnasatoLlen 3ansaton — fSUB.

Pe3yﬂbTaTOM onepauunn (byHKLI,I/II/I Ha BblXoAe ABMNAETCA Pa3HOCTb BXOAHbIX 3HaYEeHUN.

Ecnn Bo Bpemsi BbINONHeHMs onepaumn oyHKumMM Ha Bxode V1 3HauyeHue yucna MeHblle 3Ha4YyeHus Ha
Bxogde V2, To pesynbratoM OyaeT unicrio, nonyvyeHHoe CrnoxeHnem mnaguero ymcna nitoc 0x100000000
(4294967296) MmHyc 3Ha4eHne yncna donbuero: (V1 + 0x100000000) — V2 = Q.

Mpumep

[MpumeHeHne 6noka pyHKUMM ONs BblYUTaHWUS Yyncen 24 — 2 = 22:

l 24 24 24

: 22 22
: 2| SUB [~ — ¢ :l
12 |

:

MpumeHeHus Brioka pyHKLMM ANns BbluMTaHNUs vncen, rae V1 menblie V2: 2 — 24 = Q = 4294967274.
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6 bubnunoteka

— 2
2-4 SUB d1H2'EEI4'EEI15T2T"dl _429496?’2?} @

E J'%“ ]
6.1.2.3 YMHoxeHue (MUL, fMUL)
]
VI xV2=Q s w®

[ns onepaumn Hag UEMNOYMCMEHHBIMM 3HaYeHMsAMKU ucnonb3yetrcs 6nok MUL, Hag 3HadeHusmn c
nnasatowlen 3ansaton — fMUL.

Pe3yﬂbTaTOM onepauunn (*)yHKLI,I/II/I Ha BbIXOoOe ABNAETCA nNpon3BeaeHne BXOOHbIX 3HaYEHUN.

Ecnu BO Bpems BbINONHEHMsT onepaumn (PyHKUUK 3HavyeHre Yncna nonyyvaerca 6onblue 4294967295 (32
6uTa), To OMThI, BbIXOASALLME 32 pa3psigHOCTb 32 6uTa, OTCeKatoTCs.

Mpumep

[MpumeHeHne 6okoB PYHKUMM A58 NEPEMHOXEHUA Yncen 24 -2 - 2-7=Q = 672.

By
- 48 48
—2 d 296%96 672 672 .
2 a7 h 7l MUL [T
. X i (o]
2 7~ ——

6.1.2.4 [lenexue (DIV, fDIV)

(V1 >
Vi+V2= v e ]
Q ==

Ona onepauni Hag UENOYMCMEHHBbIMU 3HAYeHUsIMKU ucnonb3dyetcss 6nok DIV, Hag 3HaveHusiMn cC
nnasatowlen 3anaton — fDIV.

Pe3yj'leaTOM onepaunn (*)yHKLI,I/II/I Ha BbIX0OAe ABMSAETCS YacTHOE OT AEeNEHNS BXOAHbIX 3Ha4YEHUN.

Ecnn BO BpeM4A NCnosib3oBaHUA 6noka DIV B pe3ynbrarte aeneHnd nony4yaroTcqa oonn uenoro 4Yucna, 1o Ha
BbIXo4e Npon3BoaANTCA OKpyrneHne 3Ha4yeHna 40 Lenoro Yncra B MeHbLUYKO CTOPOHY.

B cnyyae genenunsa Ha O Ha Bbixoae anemeHTa byaet 3HayeHne OxFFFFFFFF.
Mpumep

IMprmeHeHne brioka pyHKUMKM ons geneHms yncen 24 +2=Q =12

88



6 bubnuoteka

B 'ﬁ‘?.....
24

2 o |12 .1.2@

6.1.2.5 [leneHue c octatkom (MOD)

V1 e

(v ]

Pesyneratom onepaumm OyHKUMM Ha BbIXOAE SIBMSETCA OCTATOK OT AEreHWst BXOOHbLIX LENOYMCMEHHbIX
3HaYEeHnN.

B cniyyae genenus Ha 0 Ha Bbixoge 6roka dyHkuumn 6yaet 3HadeHme 0.
Mpumep

MpumeHeHne 6noka pyHKLUMM ANs BblAEeNeHUs LIerioro octatka oT AerneHus yicna 22 Ha 3.

| 22 2“2--22
- ol 1 1
3|MOD | .——. Ql
| 3 3 I

6.1.2.6 Bo3BegeHue uncna B cteneHb (fPOW)

Viv=Q = =[] Ce

PesynstatoMm onepauun yHKUMM Ha Bbixode sBnsieTcsl nepemMeHHasa tuna float, paBHas uucny VA1,
BO3BEOEHHOMY B CTerneHb V2.

Bnok paboTtaeT TONbKO CO 3HAaYEHNAMM C NaBakoLLEN 3ansiTON.
Mpumep

[MprumeHeHne brioka hyHKLUMM Ans BO3BeAEHUs Yncna 3 B CTeNEHb Yncna 4.

3
3 ” 3
: ] 81 a1
4| POW | . — - { Q |
[:4 41
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6.1.2.7 Baatmne mopynsa ot uucna (FABS)

V|=Q =P (V{88 o]

Brnok paboTaeT TONbKO CO 3Ha4YEHUAMM C NNaBakoLLEN 3ansaTon.

PesynbTatomM onepaumm oyHKUMM Ha BbIXOAE SABMSETCA MOAY b NO4ABAEMOr0 Ha BXOA 3Ha4YEHMS.
Mpumep

MpumeHeHWe 6roKoB hyHKLMK ANs onpeaeneHns moaynen uicen: |-3,4| = Q=1-3,4|, |6,7| =Q =6,7

34

34 34

E

67 67 6,7

6,7 fABS | -

—(Ca]
(]

L o
.

6.1.3 ®yHKUMMN cCpaBHEeHUSA

PaBHo (EQ) (cm. 6.1.3.1);
+ bBonbuwe (GT, fGT) (cm. 6.1.3.2);
Bbi6op (SEL) (cm. 6.1.3.3).

6.1.3.1 PaBHo (EQ)

PesyanaTb| BbIMNOJTHEHUA onepaunn 6Gnoka Ha Bbixoge CpaBHeHNA BXOOAHbIX 3HaYEHUN:

V1i=V2-Q-=1;
+ VI>V2-5Q=0;
V1<V2-Q=0.

Mpumep
[ 1
EQ Q1
I } il
B N
| EQ -QE
| 23 | 2’!‘3 }V . |
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6.1.3.2 bonbuwe (GT, fGT)

—

V1 ]

GT@

[vz I

Pe3yJ'IbTaTbI BbIMNOJIHEHNA onepaunn ornoka Ha BbIXo4e npu cpaBHEHUN BXOOAHbIX 3HAYEHUI:

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

[lns cpaBHEHMS LEeno4YncrneHHbIX 3Ha4eHn ncnomnbayetcs onok GT, 4ns 3Ha4YeHui ¢ NnaBatoLLEen 3ansaTomn
— onok fGT.

Mpumep

I e
E%ﬁ--% er ———( a1 |
(2 5o
e S

6.1.3.3 Bei6op (SEL, fSEL)

NMPUMEYAHUE

|I| dyHkums Beibop (SEL, fSEL) B8 OWEN Logic HasbiBaeTca TepHapHas ycnoBHas onepaums
CpaBHeHwus.
V1

[ |

BRE

Ecnu V1 paBeH normnyeckomy «0», TO pe3ynstaTtoOM BbINOMHEHUS onepauuu 6noka Ha BbiIXxode ABMSIETCs
BXogHowW curHan V2. Ecnu V1 paBeH Normd4eckon «1», To pesynbTaTtoM BhINOMHEHMS onepauun 6noka Ha
BbIXOOe ABNAeTCA BXogHow curHan V3.

*+ V1=0-Q=V2;
+ V1=1-5Q=V3

[ns BbiBopa LenodYncneHHbIX 3HadyeHun ncnone3dyetca 6rnok SEL, Ana 3HavyeHu ¢ nnasarowen 3ansaTon
— 6nok fSEL.

Mpumep
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2,.3.52 SELJE,_..?( Q1 |

6.1.4 CaBuroBble PYyHKLUMK

» Jlornyecknin cosur Bneeo (SHL) (cm. 6.

1.4.1);
* Jlornyeckun casur Bnpaso (SHR) (cm. 6.1

1
4.2).

6.1.4.1 No6uToBbIN Nnornyeckun casur Bneso (SHL)

MobuTtoBbi nornyeckun capur Bneeo (SHL) mcnonb3yetcs Ans BbIMOSIHEHWUST onepauun nobUTOBOro
norunyeckoro casura onepaHga X srneso Ha N 6uT ¢ gononHeHnem HynsiMu cnpasa.

Mpumep

MpumeHeHune gnsa casura yucna 38 (gecatnyHoe) = 00100110 (aBonyHOE).

00100110 =— 10011000

- ag [ sHL |
~——— 38 152 152
il | Q> 152
2 2 T

6.1.4.2 NMNobuTtoBbLIN Nnornyeckun casur Bnpaso (SHR)

:

MobuTtoBbi nornyeckun casur ernpaso (SHR) ucnonb3yetca Ans BbINOMHEHMS onepauum nobuToBoro
norunyeckoro casura onepaHaa X srnpaeo Ha N 6UT ¢ JONoNHeEHMeM HynsiMK crieBa.
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H -
(vt > & &l (o)
(V2 i |

Mpumep

MpumeHeHune gna casura yucna 152 (gecatmyHoe) = 10011000 (gBon4HOE).

10011000 — 00100110

. 1.5.2 1.52 : SR o o :
" 152 38 38
pall . — Q1
2 zl T
6.1.5 butoBble hyHKUUN

YUteHune 6uta (EXTRACT) (cm. 6.1.5.1);
3anuck 6uta (PUTBIT) (cm. 6.1.5.2);
Oewmndpartop (DC32) (cm. 6.1.5.3);
LLndppaTop (CD32) (cm. 6.1.5.4).

e o o o

6.1.5.1 YreHue 6uta (EXTRACT)

YteHue buta (EXTRACT) ncnonb3syetcs ANns BbINOMHEHWS onepaumm YTeHus 3HavyeHnst outa N B uicne Ha
Bxoge X. buTbl HyMepytoTCca € KOoHUa. Yuncno Ha Bxode X 3agaeTcs B AeCATMYHOW cucteme. BibixogHoe
3HayeHve Q Bcerga asonyHoe (0 nnm 1).

| EXTRACT
Ll-'x §-—< a
(v - TR |

Mpumep

[MpumeHeHns 6noka ansa YteHus natoro 6uta us yncna 81 (gecatnyHoe) = 1010001 (aBon4yHOE).

101001

8
i =

m| _1|
:':J'I
L,
=
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6.1.5.2 3anucb 6uta (PUTBIT)

3anuck 6uta (PUTBIT) ncnone3dyetca onsa BbINOMHEHUSA onepaumm 3anucu B Yncrne X 3HaveHusa 6uta N B
CcocTosIHMe, yKka3aHHoe Ha Bxoae B (nornyeckme «0» unm «1»). Yncno Ha Bxoge X 3agaeTcs B AECATUYHOM
cucteme. BbixogHoe 3HauveHne Q — LenovncneHHoe.

- PUTBIT -
V1 > el < a ]
(V2 >N

'_[_B

[va

Mpumep

lMpumeHeHus 3anucu YeTBepToro buta B curHane norudeckon «1» anga ymicna 38 (gecatmyHoe) = 100110
(aBoun4HoE).

1

100110

110110

6.1.5.3 Newundpatop (DC32)

Oewwundpartop (DC32) ncnonbadyetcs Ans BbINOMHEHMS onepauun npeobpasoBaHUs ABOUYHOMO Koda Ha
BXOOE B MO3MLUMOHHBLIA ko4 Ha Bbixoge. [lepen BbINOMHEHVWEM onepauun Hag 3Ha4YeHMeM Ha Bxode
npegBapuTensHO BbINOMHAETCS nobutoBas normdeckas onepauns «M» ¢ onepangom 0x1F (11111b).

Pa6ote gelwmndpaTopa COOTBETCTBYET NpuBeAeHHas Tabnuua COCTOSHUNM:
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NBoWYHBbIA KO,

Mo3KIMOHHBIA KOO,

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

Mpumep

100001b & 11111b
_h.

33

6.1.5.4 LLindppatop (CD32)

— Dc32 |F-210P

LWndpaTop (CD32) ncnonbsyetca Ans BbINONHEHMSA onepaumn npeobpasoBaHns NO3MLMOHHOMO Koda Ha

BXO[e B ABOWYHbIN KOA Ha BbIXode.

Ecnn BxogHoe OBOMYHOE 3HadeHWe uMeeT Goree OfHOW norvdveckoin «1» B paspsigax, To pabota

LumcbpaTopa BeOeTCA TONMbKO CO CTapwnmMm eanHUYHbIM pa3pAagoM.

PaboTe Wwngpartopa cooTBETCTBYET Tabnuua COCTOAHUMNA.

95



6 bubnunoteka

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

6.2 PyHKUMOHarNbHbIE GfIOKK

Tpurrepsbl (cMm. 6.2.1);
Tanmepsbl (cMm. 6.2.2);
leHepaTopbl (CM. 6.2.3);
Cuetuuku (cm. 6.2.4);
Perynatopsbl (cM. 6.2.5).

6.2.1 Tpurrepbl

RS-tpurrep ¢ npuoputetom BoikntodeHns (RS) (cm. 6.2.1.1);
SR-Tpurrep ¢ npuoputetom BkntoveHus (SR) (cm. 6.2.1.2);
OetekTop nepegHero copoHTa umnynsca (RTRIG) (cm. 6.2.1.3);
OetekTtop 3agHero dppoHTa nmnynsca (FTRIG) (cm. 6.2.1.4);
D-tpurrep (DTRIG) (cm. 6.2.1.5).

6.2.1.1 RS-Tpurrep ¢ NpMopuUTETOM BbIKITHOYEHUS

RS-Tpurrep ¢ NnpuopmMTETOM BBIKITIOYEHUS MCMONBb3YETCA ANs NepeKnodeHns ¢ mKcaumnen CoCTOsIHUS BO
BpeMsi MOCTYMIEHMUS KOPOTKUX WMMYNbCOB Ha COOTBETCTByWOWMA Bxod. Ha Bbixoge Q nosiButcs
norunyeckas «1» no PpoHTY curHana Ha Bxoge S.

RS1

TR e (o

[ V2 i

P860Ty Tpurrepa noACHAET npuBeeHHaA Ha PUCYHKe HXKe uarpamMma.
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Bxon S ] "
t
Bxon R
t
: ¥
Boixon Q) ¢

B cnyyYyae ogHOBpPEeMEHHOro noctynneHna curHarnoB Ha oba Bxoga NPUOPUTETHbLIM ABNAETCA CUrHan Bxona

6.2.1.2 SR-Tpurrep ¢ NnpMopmuTETOM BKNIOYEHUA

SR-Tpurrep ¢ NpUOPUTETOM BKIIOYEHMS UCMONb3YETCS AN NEPEKITYEHNST ¢ PUKCaALMEN COCTOSHUS B
cryyae nOCTynfeHus KOPOTKMX WMMYNbCOB Ha COOTBETCTByOWMA Bxod. Ha Bbixoge Q nosiBuTCA
nornyeckas «1» No PpoHTY curHana Ha Bxoge S.

SR1

S e ]

Paboty Tpurrepa nosicHsieT npuBeAeHHas Ha PUCYHKE HIKe AvarpaMmma.

Bxon S ] ]

t
Bxon R "

t
Bbixon ] ¢

B Cliy4ae ogHOBpEMEHHOro NocCTyniieHna curHarios Ha oba Bxoga NPUOPUTETHbLIM ABNAETCA CUIrHan Bxoaa

6.2.1.3 [letekTop nepegHero chpoHTa umnynbca (RTRIG)
Hetektop nepegHero gpoHTa umnynbca (RTRIG) ucnonb3yerca B cnydae HeobXoguMMOCTU MMETb

peakumilo Ha WM3MEHEHWE COCTOSIHUS OMCKPETHOro BXOAHOro curHana. Ha Bbixoge Q reHepupyertcs
€OVHVYHBIN MNYnbe No nepegHemy opoHTy Bxoaa l.

RTRIG1

Paboty netektopa o6bsiCHAET NpUBEOEHHAsA HAa PUCYHKE HUXKE auarpamma.
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Bxon 1

Boixon Q

LUukn nporpamMmel

6.2.1.4 [letekTop 3agHero ¢ppoHTa umnynbca (FTRIG)

HetekTop 3agHero dpoHTa nmnynesca (FTRIG) ncnonb3yeTtcsa B criydyae HeobxoaMMOCTM UMETb peaKLmio
Ha WM3MEeHeHWe COCTOSIHUS AMCKPETHOro BXOAHOro curHana. Ha Bbixoge Q reHepupyeTcsl eAuHWUYHbLIN
nMnynec no 3agHemy poHTy BxoAaa .

FTRIG1

Paboty oeTtektopa 0GbsCHSET NpVBeAeHHas Ha PUCYHKe HbKe auarpamma.

Bxon 1

Boixon Q

Uukn nporpammel

6.2.1.5 D-tpurrep (DTRIG)

D-tpurrep (DTRIG) ucnonbsyetca ons ¢opMvpoBaHWs MMMyNbCa BKMAOYEHUSI BbiIXOA4a Ha MHTepBan
BpeMeHn umnynbca Ha Bxoge D, BbixogHOW uHTepBan Oyger CMHXPOHM3NPOBAH C TakTOBOW YacTOTOM Ha
Bxoae C.

Ha Bbixoge Q Tpurrepa nosiBUTCA CUrHam normyeckon «1» no poHTY TakTOBbIX MMMNYNbCOB Ha Bxoge C
npu HanuuMm curHana norudeckon «1» Ha Bxoge D. Bosepat Bbixoga Q B curHan norudeckoro «0»
npousonaeT no (PpoHTY TaKTOBbIX MMMYyNbCOB Ha Bxode C npu Hanuuuu curHana normyeckoro «0» Ha
Bxoge D.

Bxog S npuHyouTenbHO ycTaHaBnuBaeT BbiXxod Q B COCTOSIHME NOrMYecKomn «1».

Bxoa R aBnsietcs NPUOPUTETHbIM N YCTaHaBIIMBAET BbIXOQ Q B cocTosiHME normyeckoro «0».

m : DTRIG1 Q_ﬁ_'-:- :
| w2
(v -
(v -

A O O
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Pa60Ty Tpurrepa oObsCHsIET npmueefeHHad Ha PUCYHKE HUXKEe aunarpamMmma.

sonc [T

Bxon D

Boixon Q

6.2.2 Tanmepbl

* VMnynbc BKNoYeHns 3agaHHon gnutenbHoctun (TP) (cm. 6.2.2.1);

» Talimep c 3agepxkon BkrtodeHust (TON) (cm. 6.2.2.2);

+ Tanmep c 3agepxkon otknodeHus (TOF) (cm. 6.2.2.3);

*  WHTepBanbHbIn TaMep (CLOCK) (cm. 6.2.2.4);

*  WHTepBanbHbIN TariMep ¢ HeaenbHbiM LmkrioM (CLOCKWEEK) (cm. 6.2.2.5).

6.2.2.1 Umnynbc BKNOYEeHUN 3agaHHon anuTtenbHocTu (TP)

Mmnynbc BkMoYeHnss 3agaHHon pnutenbHoctu (TP) ucnonb3yetca ana ¢opMUPOBaHUS MMMynbca
BKJ1TlOMEHNA BbiXOoga Ha SaﬂaHHbIVI WHTEpPBAryl BpeMEHN. Ha BbiXoae Q Onoka nosiBASeTCA curHan
nornyeckon «1» no poHTy BxogHoro curHana l. Mocne 3anycka BbIxoad Q He pearupyeTt Ha U3MeHeHue
3Ha4YeHNsa BXOAHOro curHana B TedeHne nHtepsana Tuwn. [10 ucteveHne nutepsana Tuwn BIXOGHOW CUrHan
cbpackiBaeTca B normdeckuin «0x».

TP1

KD e

1c| T

Pa6oTy umnynbca oGbSCHSIET NPUMBEAEHHAsA HA PUCYHKE HUXKe anarpammva.

Bxopn 1 1"
a t

Boixopn Q

Jonyctumbln AnanasoH 3HadeHun T o1 0 o 4147200000 mc vnu 48 aHen.

nutenbHOCTb nMmnynbca n eauHULbl USMepeHnAa BpeMeHn HaCTpamBakoTCA Ha NaHenm ceonicTB Ob.
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CeoicTea TP
= A
 [lapameTpws
| Macwrat spemern  CEEEY

OnuTencHocTe MMnyneca 1
+ [lpouee

KorraeHTapui

Macwtab spemetin

6.2.2.2 Tanmep c 3apgepxkon BknroveHusi (TON)

Tanmep ¢ 3agepxkon BkrtoveHns (TON) ncnonbayeTtca Ana onepaumun 3afepXkn nepegadm curHana. Ha
Bbixogde Q Tavimepa MOSIBUTCSA CUrHam Normdeckon «1» C 3adepXKOW OTHOCUMTENbHO (PPOHTa BXOLHOMO
curHana | npogomkMTENbHOCTLI0 HEe MeHee AnUTeNbHOCTM Ton M BLIKNIOYUTCA MO crnagy BXOAHOro
curHana.

TON1

i >l e G ]

5¢c| Ton

Paboty Tanimepa 06bsiCHAET NpuBeAeHHas Ha PUCYHKE HUXe anarpamma.

Bxon 1

Boixon Q

TMMI'I__

TMHI'I__

Honyctumbin ananasoH 3HaveHnn T ot 0 go 4147200000 mc unu 48 gHen.

BpeMﬂ 3aEPXKN BKITIOYEHNA N €OUHULIbI USMEPEHUA BpEMEHU HAaCTpanBaloTCA Ha NaHenn ceoncTs Ob.

CeoficTEa TOM
N
 [lapameTp
MacwTal spemeHi CEK
5
+ [lpouee
KorraeHTapui

Bpemna sapepxxu BKmMoYEHMA
3apaeT BpeMA 330SPHHM BHIDYEHWA

6.2.2.3 Tanmep c 3apepxkon otkrnroveHus (TOF)

Tanmep c 3agepxkon otkntodeHns (TOF) ncnonb3yeTca ansa 3agepku OTKNoveHns Boixoga. Ha Beixoge
Q Tarimepa NosiBUTCA curHamn formyeckon «1» no poHTy curHana Ha Bxoge |, oTcueT BpeMeHUn 3aaepku
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oTkntoveHnst Toff HauHeTCca No kaxxgomy cnagy BXOAHOrO curHana. locrne oTkioYeHUs BXOQHOTO curHana
Ha BbIXoAe NosABMTCA curHan normdeckoro «0» ¢ 3agepxkon Toff.

TOF1

5c| Toff

Pa60Ty TaVlmepa 0ObsCHsIET npueeneHHad Ha pUCyHKe HMXKe guarpamma.

mont [ [,

Boixopn Q

Tsan Tzan
| |

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

BpeMﬂ 3aEPXXKN BbIKITIOYEeHUA U eANHULblI U3MepeHNA BpeMeHN HaCTpanBaroTCA Ha NaHeNn ceoncTB Ob.

CeolicTea TOF
= A
=5l
 [lapameTps
| Macuwrat spemenn  EEIe

Bpemn sapepxkn BeKNoUeHWA 5
~ [Ipouee

KorreHTapiii

Maciutab BpemeH

6.2.2.4 NnTtepBanbHbin Tanmep (CLOCK)

[i]

WHTepBanbHbii Tanmep (CLOCK) ucnonesyerca ans oopMmpoBaHns UMnyrnbca BKNOYeHUs Bbixoga Q no
Yacam pearnbHoro BpemeHu. Bpems BkntodeHusa Th n otknodeHns Tl Bbixoga ycTaHaBnNuBalT B KavyecTBe
napamMmeTpoB TanmMepa.

NMPUMEYAHUE
UHTepBanbHbivi Tanmep (CLOCK) gocTtyneH Tonbko Ang npubopos ¢ YacaMu peanbHOro BpeMeEHN.

CLOCK1

13.03 11:05:40| Th Q H—@

14.03 11:05:40| Tl

Paboty Tallmepa 00ObSICHSET NPMBEAEHHAs Ha PUCYHKE HUXKe anarpammva.
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Boixon Q

TEIK..I'I

TI:ITKJ'I

Ecnu 3agaHHoe 3HayeHWe BpeMeHW OTKMIOYEHUS MeHblle BpPeMeHW BKMYeHus, TO AuarpaMmma
nepekniodeHnii byaet UMeTb BUA:

=1, 9] BRI

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

cpena yeTBepr NATHULLA
24y

Jonyctumblin ananasoH 3HaYeHUN Tein. U Torkn. OT 0,00 ¢ 4o 24 u.

[laTta n Bpems BKIHOYEHUS 1 OTKITHOUYEHMS HAacTpaMBaeTCsl Ha naHenu ceoncTs Pb.

Ceoictea CLOCK

2! |

 [lapameTpws
e e il 13.0311:05:40 [+

[ata v epema seinioverwA  14.03 11:05:40
w [lpouee

KorreHTapuia

[Narta w BpemMA BKIMOYEHWMA

6.2.2.5 NHTepBanbHbIN Tanmep ¢ HegenbHbIM Buknom (CLOCKWEEK)

[i]

WHTepBanbHbin Tavmep ¢ HepgenbHbiM uuknom (CLOCKWEEK) wcnonb3yetcss ans OpMUpOBaHuUst
uMmnynbca BKIKOYEHMS Bbixoda Q no yacam peanbHOrO BpeMEHW C y4yeToM fHew Hegdenu. Bpewms
BkrtoveHnss Th un otkntovenna Tl Bbixogpa Q w gHM Hepgenw paboTbl ycTaHaBNMBalOT B KavecTBe
napamMmeTpoB TanmMepa.

NMPUMEYAHUE
MHTepBanbHbI Tanmep ¢ HegenbHbiM unknom (CLOCKWEEK) gocTtyneH Tonbko s npubopos ¢
Yacamu pearnbHOro BpEMEHN.

CLOCKW1

13.03 11:05:40| Th QH@

20.03 11:05:40| TI

Paboty TallMepa 00GbSCHAET AMarpaMmMa Ha PUCYHKE HUXKe.
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1-geHb (244)  2-geHb (244)

Boixop Q

Tern Totkn Texn Toten

BHYTpeHHSIAA CTpYKTYpa TaliMepa UMEET CreAyOLLMiA BUA.

Th{cLock
Tl

il
=

:

AND |—

Honyctumbin ananasoH 3Ha4eHUn Ten U Torkn OT 0,00 ¢ g0 24 .

Hactpoiika BpeMeHM BKIMHOYEHUS W OTKMOYEHUSI U yKasaHue OHeN Hepenu Mpov3BOAMTCS Ha naHenw
ceoncTtB Ob.

CeoiicTea CLOCK WEEK

=
- = ﬁl|
» [lapameTp
v

[aTa 1 BpEMA BKNHIYEHMA 13.03 11:05:40
[Nata v BpemA seiknioueHiA 2003 11:05:40
w [lpouee

KommeHTapui

Im Hepem

6.2.3 NeHepaTOpbI

» [eHepaTtop npsimoyronbHbix umMnyrnbcoB (BLINK) (cm. 6.2.3.1).

6.2.3.1 NeHepaTOp NpsaAMoyronbHbIX UMnynbcoB (BLINK)

leHepaTop npsiMoyronbHbIX MMMynbcoB (BLINK) umcnonb3dyetca gns ¢opmMmpoBaHUSA MNPSMOYTOSbHbIX
UMnynbcoB nynbcaunn. Ha Beixoge Q reHepaTtopa opMUPYOTCS UMMYIbChI C 3aAaHHBIMW NapaMeTpamMm
ONUTENBHOCTU BKIMHOYEHHOTO (Tgkn — CUFHAMN NOrMYECKon «1») 1 OTKNIOYEHHOTO (Torn — CUrHAM NOrMYECcKoro
«0») cocTosiHMSA Ha BpeMs OeNCTBUS ynpasnstoLlero curHana Ha exoge | (curban normyeckon «1»).

BLINK1

o

—<_Q ]

1c| Th
S 2c| T

PaboTy reHepaTopa NosiCHAET NpUBEAEHHAs HAa PUCYHKE HbKe AuarpaMma.
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Bxon 1

Boixon Q r

TDTKE :l_EIKJ'I

Jonyctumbln ananasoH 3HaYeHUN Tekn U Torkn: OT 0 o 4233600000 mc nnu 49 gHen.
OnuTenbHOCTb BKMIOYEHHOTO Y OTKIMHOYEHHOIO COCTOSIHUI HacTpanBatoTCs Ha naHenu ceoicte Pb.
MapameTp Th cooTBeTcTBYET Tk

Mapametp Tl cootBeTcTBYET Torvn.

CeolcTEa BLIMK
=|a
2=l21 |

* [lapametp Th

MacwTah spemetin CEK

1
+ [lapametp Tl
MacwTal spemetin CEK
OnuTensHoCTe OTKN. COCTOAHMA 2
+ [lpouee

KorreHTapiii

NmrensHoCTL BKN. COCTORHMA

JapaeT ANUTENEHOCTE BKIKYEHHOMD COCTOAHWA
CHrHana

6.2.4 CyeTuyuku

*  VIHKpeMeHTHEIN cyeTvmk ¢ aBTocopocom (CT) (cm. 6.2.4.1);
* YHuBepcanbHbii cdeTumk (CTN) (cm. 6.2.4.2);
*  VHkpemeHTHbIN cyeTymk (CTU) (cm. 6.2.4.3).

6.2.4.1 UHKpeMeHTHbIN cYeTuYuK ¢ aBTocopocom (CT)

MHKpeMeHTHBIN cyeTumk ¢ aBTocbpocom (CT) ncnonbayetca ans noacyeTa 3agaHHoro yncna mmnynscos N
(exon N — yctaBka uncna nmnynbcos). Ha Bbixoge Q cyeTymka NosiBUTCS UMMYNbC CUrHamna norn4yeckon
«1» ¢ anuTenbHOCTbIO paboyero uukna npnbopa (Tumkn), ecnm YMcno NpMxoasLumx Ha Bxogd C nMnynscos
OOCTUIHET yCTaHOBMEHHOro 3HaveHns N.

CT1

10| N

Pa60Ty CYETYUKa NOACHAET NpuBeaeHHanA Ha PUCYHKE HMXe anarpamMmma.
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1

sxont []]

Boixopn Q

8] N

T,

I

TLI.M K

Jonyctumbln AnanasoH 3HaveHun yncna nmnynscos N: o1 0 o 65535.

Yucno umnynecoB N 1 napameTtp coxpaHeHus coctosHus B NM3Y 3agatoTca Ha naHenu ceoncts Ob.

CeoWcTea CT

= A
- = l |
~ [lapameTpw
CoxpaHeHne coCTORHWA Het e

Yeoraeka 10
w [lpouee

KorreHTapkia

CoxpaHeHme coOCTOAHMA
CoxpaHAeT BHYTREHHES COCTORHWE KOMMNOHEHTA B
SHEPrOHESABMCAMOIA MaMATH

6.2.4.2 YHnBepcanbHbin cyeT4uk (CTN)

YHuBepcanbHbin cuetunk (CTN) ncnonbsyetrcsa gnsa npsMoro n obpatHoro cyeta. Onepaums «npsiMon
CYET» BLINOMHAETCS No nepegHemMy (OPOHTY MMMNynbca Ha Bxode npsmoro cyeta U, 4To yBenuuusaet
3HayeHue BbIxogHoro curHana Q. Mmnynbcbl, npuxogswme Ha Bxog D («obpaTHbIn c4eT»), yMeHbLuatT
3HayeHue Bbixoga Q. B cnyyae noctynneHusa Ha Bxog R curHana noruvyeckon «1», BbiIxod cyeTynka Q
ycTaHaBnuBaeTcs B 3HadeHue Bxoaa N.

CTN1

V

FRe

|
‘ZIIDC

P860Ty CYETYMKa NOACHAET nNpuBeaeHHaA Ha PUCYHKE HUXe anarpamMmma.
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1 23 456 _
il
L Ly L L t
1 2 3 _
Bxon D -l -l ¢
Bxoa R t
Bbixoa Q 6 3
1 1 ¢

B cnyyae ogHOBpeMEHHOro nocTynneHus curHanoB Ha Bxoabl U n D npuopuTeTHbIM SBASIETCA cUrHan
Bxoga U.

Jonyctumblin AnanasoH 3HaveHu uncna nmnynscos N: ot 0 o 65535.

3HaueHune N 1 napameTp coxpaHeHus coctosiHus B [3Y 3agatoTca Ha naHenu ceoncTs Pb.

CeolicTea CTM B x
=2l |
 [lapameTp
Her v
YeTaeka 1
w [lpouee
KammeHTapui
CoxpaHeHwe COCTOAHMSA

CDKDEHHET EBHYTpEHHEE COCTOAHWME KOMMOHEHTA B
IHEPrOHE3AEMCHMON NaMATA

6.2.4.3 NHKpeMeHTHbIN c4eTyuk (CTU)

WHkpemeHTHbIN cdeTumk (CTU) ncnonbayeTtca Ans nogcyeTa ynucna umMnynbcoB, npuxoadiimx Ha Bxog C.
Ha Bbixoge Q cyeTumnka nosiBUTCS MMMYNbC CUrHama formdeckon «1», ecnu YnMcro npuxogsilumMx Ha BXoA
MMMNYINbCOB AOCTUIHET YCTaHOBMNEHHOro 3HavyeHus Ha Bxoge N (N — yctaska).

cTu

Vi D= 5

W

|z:l:ln

Pa60Ty CYETYUMKa NMOACHAET NnpuBeaeHHasa Ha pUCyHKe HXXe anarpamMmma.
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1 2 345 N
sxont ] [][][] [
A J L) L)L) t
Bxon R
A t
Bobixopn Q)
t
NMPUMEYAHUE

[i]

JonycTumbi guanasoH 3HaveHun yncna nmnynscoB N: ot 0 go 65535.

Bnok 3anuck B ®b gnst CTU He paboTaet. Bmecto CTU pekomeHayeTcsi UCnosnb3oBaThb
yHuBepcanbHbIvi cdeTunk CTN (cm. 6.2.4.2).

Cuetumk cbpacbiBaetca B 0 no nepeaHemy poHTY umnyrnbca Ha Bxoge R. B cnyyae ogHoBpemeHHOro
MOCTYMIEHNsI CUTHANOB Ha BXOAbl MPUOPUTETHLIM ABNSAETCS curHan Bxoga R.

Yucno umnynecos N 3agaeTtcst Ha naHenu ceoncTs Pb.

CeoicTea CTU
= A
i
~ [lapameTpw
Veraska [
w [lpouee

KorreHTapkia

YcrTaeka
Japaet ycTasky

6.2.5 PerynaTopbl

» MWO-perynsatop (PID) (cm. 6.2.5.1)

6.2.5.1 NMUA-perynstop (PID)

PID1

) E Pwr@

SP > op

MWO-perynsTop ucnonb3yeTcs Ans peanv3auny NpornopLMoHanbHO-UHTErpanbHo-auddepeHLMansHOro
(MWA) 3akoHa perynnpoBaHus.

Enable -
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®yHKumoHanbHbIN 6nok MUO-perynatopa
3apanve |+ WcnonHutensHoe
— N0 | OrpaHnuntens }
YyCTPOMCTBO
Bxopbl 6noka
Tabnuua 6.1 — Bxoabl 6noka
HasBaHue Tun OnucaHue 3HaveHus
E bynesckui PaspelueHune Ha paboTty 6rnoka. B BbiknoueHHOM 0 — BblkntoyeH;
COCTOSIHMM Ha BbIxod Gnoka nogaeTcsi 3Ha4YeHue, 1 — BKMOYeH
3ajaHHOE B CBOWCTBE «BbIXOAHAsi MOLLHOCTb»
Pv C nnaBatowien | Tekyliee 3Ha4YeHne perynnupyemom BenmymnHbl
3anaTon
Sp C nnaBatowien | 3agaHHoOe 3HAYEHUE perynmpyemMon BennymHbI
3anaTon
Bbixoabl 6noka
Tabnuua 6.2 — Bbixoabl 6noka
HasBaHue Tun OnucaHue 3Ha4vyeHusn
Pwr C nnaBatulenn | BbixogHas 0...100
3anaTon MOLLHOCTb, %
CBoucrtBa
Ta6bnuua 6.3 — OnucaHue CBOUCTB
HasBaHue Tun OnucaHwue 3HaveHusn
Pexwum paboTbl Bynesckui Pexumbl paboTbl perynstopa: 0 — HarpeBatenb;
perynaTtopa 1 — XonoaunbHuK
*  PEeXMUM «HarpeBaTerby,
ncnonb3yetcs Ans ynpasneHus
NCMNONMHUTENbHBIMU MeXaHU3MaMu,
BO30EeNCTBMNE KOTOPbIX MPUBOAUT K
POCTY 3HaYEeHUs1 perynmupyemonm
BEIMNYNHbI;
*  PEXUM «XONOAUNBHUKY,
ncnonb3yetcs Ans ynpasneHus
WCNOMHUTENBHBIMWU MEXaHU3MaMW,
BO30eNCTBMNE KOTOPbIX MPUBOAUT K
CHWDKEHUIO 3HAYEHMS PerynmpyemMmon
BENUYNHbI
BbixogHas C nnaBawien | BbixogHast MOLWHOCTb B BbIKNKOYEHHOM 0...100
MOLLHOCTb 3ansToun COCTOSIHUM, %
MponopuuoHaneHbI | C nnasatowen | MponopumoHanbHbli KO3 MULMEHT C —1E-44...1E+38
koadhpnumneHT 3anaTon KoTopbiM pabotaet NN, ¢
WHTerpanbHbIN C nnaatowenn | UHTerpanbHbIn koadduumeHT ¢ koTopbim | —1E—44...1E+38
KoahpuLneHT 3anaTon pabotaet MM, ¢
OundpdepeHunans- C nnaBatowen | OuddepeHumnansHbin KO3MHOULNEHT C —1E-44...1E+38
HbIN KO3PPULMEHT | 3anaTon KoTopbiM pabotaet MN[, ¢
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MpogomkeHue Tabnuubl 6.3

Ha3BaHue Tun OnucaHwue 3HayeHus
MakcumansHas C nnaBatowen |BepxHee orpaHuyeHne BbigaBaeMon 0...100 (80)
MOLLIHOCTb 3ansiTon MoLHocTH, Y%

(3Ha4eHue no
YMOM4YaHnto)
MuHumanbHas C nnaBatowen | HmkHee orpaHnyeHne BblgaBaemon 0...100 (20)
MOLLHOCTb 3ansToun MoLLHOCTH, Y%
(3Ha4eHune no
YMOJYaHNto)
3anyck AHP Bynesckun lMepemeHHas, koTopas reHepupyeT 3anyck |0 — Cton
aBTOHACTPOWKM perynstopa B crny4yae 1 — 3anyck
rogayun 3HadeHus «1». 3HauyeHne gaHHoM
nepemMeHHON 3agaeTcs ¢ nomoLbto 6roka
«3anvcb B Ob»
ABTOHacTpoukKa
W

AsToHacTpoiika MN[-perynsTopa NpoBOANTCS C MOMOLLLIO GroKoB YTeHna 1 3anuncn 6 (cm. 3.3.6) (*,

R
09

. PID1 : :
Enable — = - M. @
ES
Write to FB Read from FB
Write to FB Read from FB
White to FB Read from FB
Whrite to FB Read from FB
Write to FB
[ Write to FB |
Write to FB

[nsa 3anycka aBTOHacTpowku cnegyeT AobaBuTb 6rnok 3anucbk B ®B 1 npuBAsaTtb ero K NepeMeHHoM
3anyck AHP MNM-perynaropa.
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CeoicTea Write to FB

= A
 [lapameTpws
PID1 v
Mran nepemerHon Janyck AHP
 [lpouee
KorreHTapuia

PYHKLMOHANLHEE GnoK
Boibepute ns crmcka Pb.

3HauyeHns ocTanbHbIX NapameTpoB OB MOXHO 3agaBaTb ¢ nomoubto 6roka 3anucb B B, kak nokasaHo
Ha pUCYHKe Bbille, MO0 HacTpamBaTb Ha NaHenu CBOUCTB.

C nomowbio 6GnokoB YteHne wu3 DB cuuTbIBalOTCA 3HayeHus napameTpoB PaccuuTtaHHbIv
nponopLUUOHanbHbIN Ko3dphuLmeHT, PaccunTtaHHbIN MHTerpanbHbIN ko3 huumeHT,
PaccuuTtaHHbIM anddepeHumanbHbin KO3 ULMEHT 1 Pnar OKOHYaHMUA aBTOHACTPOMKM.

[na ctapTa aBTOHAcTPONKM criegyeT noaaTb cUrHan norudeckoi «1» Ha sxop E.

Mo 3aBepLueHMM Mpouecca aBTOHACTPOMKM ONSA YTEHUS OOCTYMNHbI HOBblE 3HAYEHUs! KO3PULNEHTOB:
PaccunTaHHbIM NponopuuoHanbHbIN Ko3adduumeHT, PaccuMtaHHOe BpeMs WHTErpupoBaHuUsi 1
PaccuntaHHoe Bpema auddepeHumpoBaHua. [lapametp ®Pnar OKOHYaHMA aBTOHACTPOWMKMU
BbICTaBMSAETCA B 3Ha4YeHMe normyeckon eamHuubl. Ecnv nocne aBToHacTpoviku cbpocuTb Bxog 3anyck
AHP B 3Ha4eHMe Nornyeckoro Hyrs, To cOpocuTcsa 1 donar OKOHYaHuS.

BHUMAHUE
i : \ | dnar okoHYaHWs1 aBTOHACTPOWMKIN HAXOAUTCS B COCTOSIHNM NOTMYECKON €ANHULIbI OANH LK.
Ecnu cbpocutb Bxog 3anyck AHP B 3HauyeHMe nornyeckoro Hymns Ao OKOHYaHUs HacTPOWKK, TO nmpoLece
OCTaHaBnMBaeTCs, rnar OKOHYaHMS He BbICTABNSETCS, HOBble 3Ha4YeHUst Koa(PUUMEHTOB He
BbIYMCHAIOTCS.

Bo Bpems npouecca HacTponkm Ha Bbixod [MAO-perynsatopa nogaetcs TectoBas MOLLHOCTb,
orpaHnyeHHasi 3HayeHusiM1 napameTpos MakcumanbHas MmowHocTb U MUHUManbHas MOLWHOCTD.

MocnepoBaTenbHOCTL @aBTOHACTPOMKM AN pexnMa «Harpesartenby:

1. Tekyllee 3HauyeHMe MeHbLLE YCTaBKM, Ha Bbixof Brioka nogaetcs MakcMMarnbHas MOLLHOCTL (B
COOTBETCTBUM C HACTPOWMKaMu).

2. Kak Tonbko TeKylliee 3Ha4eHune CtaHeT oonbLue yCTaBKW, Ha BbIXO4 6noka nogaetcsi
MUHMUMalrbHaA MOLWHOCTb.

3. ToBTOpeHue waroB 11 2.

PaccunTaHHble napameTpbl I'II/I,D,-perynﬂTopa nogarTCA Ha COOTBETCTBYHOLLME BbIXOObl, U
BbICTaBIIAETCA cpnar OKOHYaHwuA.

Ecnn B HacTpomnkax ykasaHO 3Ha4YeHWe MaKCUMarnbHOW MOLLHOCTM, NPy KOTOPOW HEBO3MOXHO AOCTUYb
yCTaBKM, NPOLLECC aBTOHACTPOWKUN HE 3aKOHYUTCS, NOKa OH He ByaeT cOpoLLEH BPYYHYHO.

6.3 Makpocbl npoekTa

Paszgen Makpocbl npoeKkTa coaepXuT co3daHHble Mnofb3oBaTeneM WNu 3arpyXeHHble C MOMOLLbH
MeHemkepa KOMNOHeHTOB (cM. 3.10) Makpochl.
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BMDNMOTEKE KOMAOHEHT OB B x
o-_| ¢
a-v & X
MaKpoCbl NpoeKTa M
i
= Macros 1
OTcyTeTeyeT
A= Macros 2
OTocyTcTeyer
-
1 ]
f}{ DYHKLMA
'Fb dyHKUMOHaNbHBIR Dok
M Makpochl npoekTa
M

Ons pobaeneHns makpoca B NPOEKT criedyeT nepeTawmnTb Makpoc 13 naHenu brnbnuoteka KOMMNOHEHTOB
(cm. 2.3) Ha xorcT.

4 F X || BMANMOTEKE KOMNOHEHTOE n B ox

vl & X

Makpocbl npoeKTa M

F
Q1
i B Macros 1
CWaeres ] Oreyrerayer
L 4 Q2
S
A= Macros 2
C OrocyToTeByET
— Q3
_ f}{ DYHKLMA
o Q4 ‘Fb DYHKLHOHANbHBIA Bnok

M Makpocbl npoekTa

LY

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

PekomeHgauumn no cosgaHnio MakpocoB npusedeHsb! B pasaene Pabota ¢ makpocamu (cMm. 3.11).

6.4 dnemeHTHLI ynpaBneHus

* Mertka (c™m. 6.4.1);
» Bgog/BbiBog (int/float) (cMm. 6.4.2);
+ Bsog/BbiBog (Boolean) (cm. 6.4.3);
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*  [nHamunyeckuin TekcT (cMm. 6.4.4);
*  KombuHupoBaHHbIn cnvucok (ComboBox) (cm. 6.4.5).

6.4.1 MeTka

OnemMeHT MeTKa npegHasHayeH A pasMeLLeHns TEKCTOBOro 6noka B CTpoke aKkpaHa.

HacTtpounka cBoucTB

[N KOppeKTHOro OTOGpaXkeHust Ha aKkpaHe NpuGopa creayeT ykasaTb KOOPAMHATHI PaCMONOXeHUs W
BBECTM TEKCT Ha NaHenun CBOWCTB.

CeolicTea MeTkal

=21 |
KoopmHams

X 3

L 0
 [lapameTpws

TewcT TewecT

w1

Nmaa

MakcumansHan ONWHa ZNeMeHTa

KoopauHaTtbl

[ns pacnonoxeHnsi NepBoro cMMBOMa afieMeHTa no ocam X n Y cnegyet ykasaTb koopamHatbl. OTcueT
koopamHaT no obenm ocam HaunHaetcs ¢ O:

* no ocu X — cneea Hanpaso o1 0 go 15 (B 3aBMCMMOCTM OT CBOWNCTBa [inuHa);
* noocu Y — cBepxy BHM3 (B 3aBMCUMOCTM OT KONMYECTBA CTPOK 3KpaHa, YCTaHOBNEHHOTO B
pedakTope 3KpaHoB).

3HayeHne koopamHaT (Lenoe YMcrno) MOXHO 3adaTb B BbiNadatoLeM MeHI0 B CTPOKe koopamHaTtbl (X n'Y
HacTpamnBaloTCs OQUHAKOBO):

+ KoopmpHams
3 v
Y- 0

B Bbinagatowem MeH0 MOXHO Bbl6paTb crnocob 3agaHus KoopaunHaTt: KOHCTaHTa UM nepemMeHHasa. Ons
Bbl60pa HEeN3MeHHOro pacnorfioXeHua aneMeHTa creayetT yka3aTb 3Ha4yeHne KoopanHaTthl B rnone BBoaa.

Onsa cosgaHusa Gerywen cTpoku cnegyeT BblbpaTb BapuaHT lNepemeHHas v HaxaTb kHonky Bbibop.
OTkpoeTtcsa Tabnmua nepemeHHbIX (CM. 5), B Hel cneayeT BbiOpaTb NEpeMeHHYI0 LIeNOYMCIIEHHOro TMNa,
KoTopas byaeT onpeaensaTb 3HaYeHMe KoopauHaThbl, U HaxaTb kHomnky OK. BeibpaHHasa nepemeHHas 6ynet
oTobpaxaTrbcs B norne Beoja:

KoHcTawTa

[a] BriGop

MapameTpbl
» TekcT — B none BBOAUTCS TEKCT, KOTOPLIN ByaeT oToOpaxaTbca Ha akpaHe npubopa. AnvHa

TeKCTa He AOoMKHa NPEBbLILWAaTb 3HAYeHne, ykasaHHoe Ans napameTtpa OnuHa.
*  OnuHa — mMakcMmanbHOe KOnMyecTBO OTOOpaxxaeMblX CUMBOSOB Grioka.
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CeoicTea MeTkal M ox

MEEAN
v  KoopmHamns
kS [wvar]
Y: 1
v [NapameTpo
Texcrd

Tekct
6

Omma

MakcumansHan ONWHa 3NeMeEHTa

OTtobpaxeHune

B penakTope akpaHOB oToGpakaeTcs, kak GyaeT BbirnaaeTb anemeHT MeTka Ha akpaHe npubopa.

6.4.2 Beoa/BbiBog (int/float)

OnemeHT BBopa/BbIBOA (int/float) npegHasHayeH ona BbiBOAa Ha akpaH npubopa uinn YTEHUS C 3KpaHa
3HaAYEeHMS LIENTOYNCIIEHHOM UMK BELLECTBEHHOW NEPEeMEHHON.

Hactpownka cBoncTB

Onsa KOppeKTHOﬁ paGOTbI nemMeHTa cneayetr yKasaTtb KoopAuMHAaTbl pacnofioXXeHuAa U HaCTpOUTb
napamMeTpbl BBOZA/BbIBOAA Ha NaHeNM CBOMCTBA.
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CeolcTea Beoa fBrieoa (int/float)2

=21 |
w [lwanasoH

KoHTpone a

Makcirayra 65535

MiaHwryra 0
KoopmHams

X 0

L 0
 [lapameTpws

MNepermenHan < He BeifpaHa = ..

Tun nepemenHol  BellecTBEHHBIR

JHaKoB 3

Mocne sanAToii 1

TewcT oo

TewcT nocne

Pepak mipyero a

nuHa b
lNepemenHan

[NepemenHan anA oTofpakxeHn

Owvana3oH

« KoHTponb — orpaHunyeHve 3Ha4YeHusl, KOTOPOe MoNb30BaTeslb BBOAUT C JINLEBON NaHenu
npubopa. OrpaHnyeHne He pacnpoCcTpaHaeTCs Ha 3Ha4YeHre, NofnyyYeHHoe B Xxoae paboThbl
nporpamMmmeil;

«  MakcumMym — makcuMarsibHOe 3HavYeHue napameTpa aJisi BBOAa;

*  MWHUMYM — MUHUManbHOE 3HaYeHVe NapamMeTpa Ans BBoAa.

KoopauHaTtbl

[na pacnonoxeHus NnepBoro CMMBOMA anemeHTa no ocsaM X n Y criegyert ykasaTb koopauHatbel. OTcyet
KoopamHaT no obenm ocsm HaunHaetcs ¢ O:

* 1o ocu X — cnesa Hanpao oT 0 go 15 (B 3aBMCMMOCTM OT cBoNCTBa [ANuHa);
* 1o ocu Y — cBepxy BHU3 (B 3aBUCMMOCTU OT KONMYECTBA CTPOK 3KpaHa, YCTaHOBMEHHOTO B
penakTope 3KpaHoB).

3HadeHue koopamHat (Luenoe YnMcno) MOXHO 3aaTh B BbiNagatlolleM MEHK0 B CTpoKe koopauHatbl (X n'Y
HacTpanBalTCA OQUHAKOBO):

+  Koopmpmats
3 v
Y: 0

B BbinagalowemM MeH MOXHO Bbl6paTb cnocob 3agaHusa KoopaAMHaT: KOHCTaHTa UM nepemMeHHas. Ons
Bbl60pa HEN3MEHHOIO pacnosioXXeHua arnemMeHTa crnegyet yka3aTtb 3Ha4eHne KoopanHaTtbl B nosie BBoAa.

Ons cosgaHusa Gerywen cTpoku cnegyeT BbiOpaTb BapuaHT lNepemMeHHas M HaxaTb kHOMKy BbiGop.
OTtkpoeTcsa Tabnuua nepemeHHbIX (CM. 5), B Hel cnegyeT BblOpaTb NEPEMEHHYI0 LeNTOYMCIEHHOro Tuna,
KoTopas byaeT onpenenaTb 3Ha4YeHue KoopauHaThl, U HaxaTb kHornky OK. BeibpaHHas nepemeHHas Gyget
oTobOpaaTbCs B norne BBoAa:

KoHcTaxTa

[a] BuiGop
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MapameTpbl

+ [lepemeHHas — NpuBs3Ka K NepeMeHHON NpoekTa (LeNoYNCNIEHHON UMK C NaBatoLLEen TOYKON).
[nsa Beibopa NnepeMeHHON cnefyer HaxaTb KHOMKY «...» U BbIOpaTb B Tabnuue nepemMeHHbIX (CM.
S);

* Twun nepemeHHON — BbLIGOP TMNA NEPEMEHHON: LIENOYUCTIEHHBIV UMW BELLECTBEHHbIN. Ecrin
nepemMeHHas elle He NpuBsa3aHa, To He0OXOAMMO 3a4aThb TUM;

+ 3HaKOB — CyMMapHOe KONM4eCTBO 0TOBpaaeMblx 3HAKOB A0 M MOCe 3ansiTou;

+ [locne 3anATON — KONMMYECTBO 3HAKOB MOCIIE 3ansaTow: 40 6 3HaKOB MUK onpeaenseTcs
aBTomatum4yecku (ABT0). Bonee nogpobHyo nHdopMaLmio YNTanTe B pykosodcmee o
aKcryamayuu npmbopa;

* TekcT A0 — TEKCT CNeBa OT YMCMOBOIO 3HAYEHUS;

« TekcT nocrne — TeKCT cnpasa OT YUCIOBOro 3HAYEHUS;

* Pepaktupyemo — ecnv BbibpaHo [la, To 3Ha4YeHne NPMBA3aHHON NEPEMEHHON MOXHO U3MEHSTb C
MOMOLLbIO KHOMOK Ha nvueBon naHenu npnbopa;

+ [OnuHa — obwasn MakcumanbHas AnvMHa Nons, BK4YalLwasi TeKCT 40 M Mocne 3HaYeHUs
nepemMeHHOM 1 caMo 3Ha4YeHne NnepemMeHHoN.

* [lwanasoH
KoHTpone Na
Mak ciryna 65535
MiaHIryr 1]

v KoopmHam
X 1]
Y- 1]

v [NapameTtp
MNepemerHan [var 1]
Twn nepemMeHHoA Bew ecTBEHHBIN
3Hakoe 3
Mocne sanAToM 1
TekcT oo T=
TekcT nocne

C
Penakmipyemo Na
a8

OToGpaxeHune

B pepakTope akpaHOB oToOpaxaertcsi, kak OyaeT BbimsaeTb anemeHT BBoa/BbiBop (int/float) Ha akpaHe
npubopa.

=
0 Cs¢

6.4.3 Beoa/BbiBop (boolean)

OnemeHT BBoa/BbIBOA (boolean) npeaHasHayeH Ang BbIBOAA HA 3KpaH UMM YTEHMS C 3KpaHa 3Ha4YeHus
ByneBckon nepemMeHHOMN.
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Hactpowka cBoncTB

Ons koppekTHOM paboTbl anemeHTa crnegyeT YykasaTb KOOPAMHATbI PaCMONIOXEHUS W HacTpOoUTb
napameTpbl BBOAA/BbIBOAA Ha NaHeny CBOMCTBA.

CeolicTea Beon/eeieon (Boolean)2

2=2] |
v  KoopaHats
X 0
Y- 0
w [lapameTpd
MNepemeHHan < He BbifipaHa
Teret "True" Pyy
Tenct "Falze” AsTo
TekcT oo Pesan_
TekcT nocne I
Penaknipyemo Na
11
Omaria

MakcuMansHaR anvHa SNeMeHTa

KoopauHaTtbl

Ons pacnonoXeHmna nepBoro cCMMBOa aJieMeHTa No OCAM Xny cnenyet yka3atb KOOpAuHAaThI. Ortcuer
KoopauHat no 0beunm ocsam HaumHaeTcs ¢ 0:

* 1o ocu X — cnesa Hanpao oT 0 go 15 (B 3aBMCMMOCTM OT cBONCTBa [ANUHA);
* o ocu Y — cBepxy BHU3 (B 3aBUCMMOCTM OT KONUYECTBA CTPOK 3KpaHa, yCTaHOBMEHHOTO B

penakTope 3KpaHoB).

3HadeHue koopamHaT (Luenoe Ynucno) MOXHO 3aaTh B BbliNaJatolleM MeHI0 B CTpoke koopauHatel (X n'Y
HacTpanBarTCSA OOUHAKOBO):

* KoopmpHams
3 v
Y- 0

B BbinagalowemM MeH MOXHO Bbl6paTb cnocob 3agaHus KoopaunHaT: KOHCTaHTa UM nepemMeHHas. Ons
Bbl60pa HEeNn3MeHHOro pacnonoXeHua arnemMeHTa crieayeT yka3aTb 3Ha4yeHne KoopanHaTthl B rnosie BBoAa.

IOna cosgaHusa Gerywien CTpoku criegyeT BbiOpaTb BapuaHT lNMepeMeHHasi U HaxaTb KHOMKy BbiGop.
OTtkpoeTca Tabnuua nepemeHHbIx (CM. 5), B Hel cnegyeT BblOpaTb NEPEMEHHYHO LeNOYMCIEHHOro Tuna,
KoTopas bynet onpefensitb 3Ha4YeHue KoopauHaTtel, U HaxaTb kHonky OK. BeibpaHHas nepemeHHas Oyoet
oTobpaaTbCs B norne BBoAa:

KoHcTaHTE

[a] BuiGop

MapameTpbl

* [lMepemeHHas — npuBA3ka k ByneBckon nepemeHHon npoekTa. [insa Beibopa nepemeHHOM crieayet
Ha)kaTb KHOMKY «...» U BbibpaTb B Tabnuue nepemeHHbIx (cM. 5);

*  TekcT «True» — TEKCT, COOTBETCTBYHOLLUIN 3HAYEHUIO NEPEMEHHOMN, PaBHON «1»;

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

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

+ TekcT nocne — TEKCT cnpasa OT BbIBOOUMOTO 3HAYEHNS;
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* PepakTtupyemo — ecnu BbiGpaHo 3HaueHue [la, To 3HaYeHVe NpMBA3aHHON NepeMeHHON MOXXHO
N3MEHSTb C MOMOLLIbIO KHOMOK Ha N1LEeBoi naHenu npubopa;

+ OnuHa — o6Las MakcumanbHas AnvHa nons, BKIoYaloLas TEKCT 40 U Nocre 3HavyeHUs
nepemMeHHON 1 camo 3HaYeHne NepeMeHHOMN.

CeoiicTea Beon /Beison (Boolean)2

2=2] |
* KoopmHam
X 1]
Y- 1]
w [lapameTps
MNepemeHHan < He BbIfipaHa =
Tekct "True” Pyy
Tekct "Falze" AeTO
TekcTt oo Pexan_
TekcT nocne !
Penakmipyemo Na
11
Ommia

MakcumansHan ONWHa 3NeMeEHTa

OTo6paxeHune

B penaktope akpaHoB oTobpaxkaeTcs, kak OyaeT BbirnsaaeTe aneMeHT BBoa/BbiBoA (boolean) Ha akpaHe
npubopa.

F_']
oP e Xx m m _ A B T o0 Iy

6.4.4 [InHaMn4YeCKnn TEeKCT

OnemeHT OJUHaAMUYECKUA TEKCT npeaHa3Ha4dyeH gna BbiBOAA Ha 3KpaH r|pV|60pa OAHOWN N3 HECKOJbKNX
TEKCTOBbIX CTPOK B 3@aBUCUMOCTU OT 3HaA4YeHUA I'IpI/IBFl3aHHOI7I nepemeHHon.

HacTtpounka cBoucTB

[N KOppeKkTHOro oToGpaXkeHus Ha aKkpaHe NpuGopa creayeT ykasaTb KOOPAMHATHI PachooXeHUs U
BBECTM TEKCT Ha NaHemnu CBOMNCTB.
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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

[na pacnonoXeHus NepBoro cuMBsora arnemMeHTa no ocam X u Y cneayet ykasaTb koopauHathl. OTcueT
KoopAauHaT no o6enm ocsiM HauuHaeTcs ¢ O:

* 1o ocu X — cnesa Hanpaeo oT 0 go 15 (B 3aBMCMMOCTM OT cBONCTBa [AnNuHa);
* 1o ocu Y — cBepxy BHU3 (B 3aBUCMMOCTU OT KONUYECTBA CTPOK 3KpaHa, yCTaHOBMEHHOTO B
pedakTope 3KpaHoB).

3HadeHue koopamHaT (Lenoe YnMcno) MOXHO 3aaTh B BbliNaJatolleM MeHI0 B CTpoke koopauHaTel (X n'Y
HacTpanBarTCH OOVUHAKOBO):

v KoopmpHams
3 v
Y- 0

B BbinagalowemM MeH MOXHO Bbl6paTb crnocob 3agaHus KoopaunHaT: KOHCTaHTa UM nepemMeHHas. Ons
Bbl60pa HEeN3MeHHOIro pacnosfioXeHua arnemMeHTa crieayeT yka3aTb 3Ha4yeHne KoopanHaTthl B rnosie BBoaa.

IOna cosgaHusa Gerywien CTpoku cregyeT BbibpaTb BapuaHT lNMepeMeHHast U HaxaTb KHOMKy BbiGop.
OTtkpoeTca Tabnuua nepemMeHHbIx (CM. 5), B Hel cnenyeT BblIGpaTb NEPEMEHHYI0 LIeNoYUCNEHHOro Tuna,
KoTopas byner onpefensTb 3Ha4YeHue KoopauHaTtel, U HaxaTb kHonky OK. BeibpaHHas nepemeHHas Oynet
oTobpaxaTbcs B Nore BBoaa:

KoHcTatTa

o leperennan; [a] BuiSop

MapameTpbl

+ TMepemeHHas — NpuBs3Ka K LENOYMCNEHHO NepeMeHHOoN npoekTa. [1ns Boibopa nepemMeHHON
cnepyet HaxaTb KHOMKY «...» U BbibpaTb B Tabnuvue nepeMeHHbIx (cM. 5);

* Cnucok cTpok — Tabnuvua, 3Ha4eHue CTPOKM KOTOPOWN BbIBOAMTCS Ha 3KpaH Npy COOTBETCTBUM
Homepa (Ne) cTpokM 3Ha4YeHMo NPUBA3aHHOM LenodynucreHHon nepemeHHon (MepemeHHasn). B
ctonbue CUMBOMOB yKka3biBAETCH KONMYECTBO CUMBOJIOB B CTPOKE, NMUKTOrpaMmMa
BOCKIULATENbHOIO 3HaKa BbIBOAWUTCS B Clyvae NpeBbILEHNS 3HaveHns napameTpa OnuHa;

+ [OnuHa — MakcumarnbHas anvHa nons. B cnyvae npeBbIeHns AnvHbl TEKCT byaeT oTobpaxaTbes
He MOSHOCTBHO.
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CEOMCTES JMHEMAYECKMIA TEKCT 2 B x
2z[4l |
w [lapameTtpo ~
[NepemenHan < He BblOpaHa =
v tmposats [ |
Wz JHaueH1e Curmeonos
0 Pexm A5T0 10
1 Pexm 1 7
2 Pexum 2 7
v
3 Cmen. 5
4 0
OToGpaxeHune

B penakTtope 3KpaHoB 0To6pa>KaeTcs|, Kak 6yp,eT BbIMAOeTb aneMeHT JJMHaMU4YeCKUM TEKCT Ha 9KpaHe

npmnbopa.

SP-e X n-wm

A B T 09

I:I_.|

6.4.5 Kom6buHnpoBaHHbIM cnucok (ComboBox)

OnemeHT KombuHupoBaHHbI cnucok (ComboBox) ucnonb3yercs gns Bbibopa OOHOW CTPOKA U3

HECKOJNbKMX TEKCTOBbIX CTPOK KHOMKaMu npubopa M 3anucu B MPUBSI3aHHYK MEPEMEHHYH 3HadYeHus,
COOTBETCTBYIOLLIErO BbIGOPY.

Hactpowka cBoncTB

Ona koppekTHon paboTbl anemeHTa crnegyeTr Yykas3aTb KoopauHaThbl

napamMeTpbl NnepeMeHHbIX 1 CTPOK Ha NaHenun CBOWCTBA.

CeoiicTEa ComboBox2

=2l |
v KoopmHam
X 3]
Y- 1]
v [NapameTtp
MNepemerHan < He BeifipaHa =
 Cnucok cTpok < PepakmipoBate >
( TercT
Owa K

Nmwma

MakcumaneHan anvHa snemMeHTa
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6 bubnunoteka

KoopauHaTtbl

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

* no ocu X — crieea Hanpaso ot 0 go 15 (B 3aBMCMMOCTM OT CBOWNCTBa [AnuHa);
* 1Mo ocu Y — cBepxy BHU3 (B 3aBUCMMOCTM OT KONMYECTBA CTPOK 3KpaHa, YCTAaHOBMEHHOTO B
pedakTope 3KpaHoB).

3HadeHue koopamHaT (LUenoe YnMcno) MOXHO 3aaTh B BbiNaJatlolleM MEHIO B CTPOKe koopauHatel (X n'Y
HacTpanBaloTCA OOUHAKOBO):

+  KoopmHats
3 v
Y- 0

B Bbinagatowem MeH0 MOXHO BbiOpaTb Cnocob 3agaHus KoopauHaT: KOHCTaHTa Unn nepemMmeHHas. [ns
BblOOpa HEM3MEHHOTO pPacnosioXeHWst areMeHTa cneayeT ykasaTb 3HaudeHMe KoopauHaThl B nosie BBoaa.

Ona cosgaHusa Gerywien CTpoku cnepyeT BblibpaTb BapuaHT lMepemMeHHast U HaxaTb KHOMKy BbiGop.
OTtkpoeTca Tabnuua nepemMeHHbix (CM. 5), B HeW cnegyeTt BblOpaTb NEPEMEHHYIO LEMOYMCIEHHOIO TUNa,
KoTopasa byaeT onpenenaTb 3Ha4YeHUe KoopauHathl, U HaxkaTb kHornky OK. BeibpaHHas nepemeHHas Gyget
oToOpaxaTbCs B Nnorne BBoAa:

KoHcTaxTa

o Tle [a] BuiSop

MapameTpbl

* MMepemeHHas — NpuMBSA3Ka K LENOYNCIIEHHON NepeMeHHon npoekTa. [1ns Bbibopa nepemMeHHon
cnepyet HaxaTb KHOMKY «...» U BblbpaTb B Tabnvue nepemMeHHbIX (CM. 5).

* Cnucok cTpok — Tabnuua, Homep (Ne) Kaxgom CTPOKU KOTOPOW CIYXXWT ANS 3anncu B
NPUBSA3aHHYIO LIENOYMCIIEHHYIO NEPEMEHHYI0 Npu Bbibope 3HaYeHuA Ha gucnnee npubopa. B
cTon6ue CUMBONOB yKa3biBaeTCsi KONIMYECTBO CMMBOSIOB B CTPOKE, BOCKNMLUATENbHbIN 3HAK
BbIBOOUTCS MPU MPEBbILLEHNM 3HaYeHNst NapameTpa OnuvHa.

+ [OnuHa — MakcumarnbHas gnvHa nons. B cnyyae npeBbiweHns anvHbl TEKCT byaeT oTobpaxaTbes
He MONHOCTbHO.

CeoicTea ComboBox2 B x
=N
v  KoopmHams ~
X 0
e 0
+ [lapameTps
MNepemenHan < HE BhifipaHa =
v cposaTs >/
W= 3HaueHwe Cumeonos
0 B pexara ABTO 12 hd
1 YeTtanoerts Pexaam 1 18 o
2 YeTaHosuTs Pexm 2 18 ! ]
3 O oy Te 9
4 0
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OTob6paxeHune

B pepaktope askpaHoB oTobpaxaertcs, kak OyaeT BbirmageTb 3nemMeHT KOMOGMHMPOBaHHLIA CNMCOK
(ComboBox) Ha akpaHe npubopa.
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7 Pabota ¢ npubopom

7 PaboTta c npubopom

B HacTosiLeM pa3gene onvcbiBatoTcs OyHKUMM paboThl M KOHUrypaumm npmbopa:
*  VHdopmaums o npubope (cm. 7.1);
* Bpewms yukna (cm. 7.2);

* OG6HoeneHune BctpoeHHoro MO (cm. 7.3);
* Kctuposka (cm. 7.4).

7.1 UHcpopmauums o npubope

Ona nonyyeHus vHgOpMauMn O NOAKMIOYEHHOM Mpubope crnegyeT HakaTb KHOMKY \=_I| Ha naHenu
WHCTPYMEHTOB Mnu BbibpaTthb B rmaBHOM meHio Mpubop — UHdopmauus....

OTKpoeTCcs OKHO ¢ nHdopMaLmen 0 NOAKMIYEHHOM Npubope:

WMudopmagms n
WHobopMaLmAa o npoekTe

BifipaHHas mMooens npwiopa: NP200-220 2(4).X

MHDopMaLMA o NoaKnoYeHHoM npubope

FonoBHOE YCTPOHCTBO:
Hazeanwe nogrnwoueHnoro npubopa: MP200-220.2(4).X
Bepcwa MO npubopa: V2,12
CpegHee 3HaYEHNE BpEMEHH WhKna: 1,00 Mc
Tun sakasHoro anementa N21: Axanoroesii
Twun 3akasHoro 3nemenTa N22: AHanorobewli
lpynna anropvTMa:
‘ Homep anropurma:

i

EE
:

Bepcua anropuTma:

oK

WHdopmauus o npoexTe:

« BbiGpaHHas Mogenb npuGopa — moaenb 1 Mmoandukauus npubopa, BeiopaHHble NpyU co3aaHnm
npoekTa.

WHdbopmauus o nogkntodeHHom npubope:

+ HasBaHue noakntoyeHHoOro npuéopa — mMogens N MogudmrKaumsa NogkYeHHoro npnbopa;

* Bepcusa MO npubopa — Bepcusa sctpoeHHoro N0 noakntodeHHoro npubopa;

+ CpepHee 3Ha4YeHWe BpeMeHU LMKNa — CpeaHWI BPEMEHHOW NPOMEXYTOK BbINOMHEHMS Onepauum
B Nporpamme, 3aBUCUT OT CITIOXXHOCTU 3arpy>keHHON nporpammbl (cMm. pasgen Bpems umkna (cm.
7.2));

* Twun 3aka3Horo anemeHTa Ne — TN BbIXOQHOIO 31EMeHTa NOAKMOYEHHOTO Npubopa (AUCKPETHBIN,
aHarnoroBbIn);

+ [pynna, Homep, Bepcus anropuTMma — 3HaueHusl, 3ajlaHHble Nonb3oBaTenem Ang KOHTPOrns
BEpPCUI 3arpy>keHHou nporpaMmmbl B okHe CBefieHns o npoekTe (cM. 3.9).

KHonka 3KCI10pTMpOBaTb B MPOEKT No3BOJIAET 3KCNMOPTUPOBATb B CO3[aHHbIN NPOEKT HaCTpOIZKM BXxonos/
BbIXO40B M3 NOAKITKOYEeHHOro anl60pa.

7.2 Bpems uukna

Bpems uukna — 310 Bpemsi BbINOSIHEHUst paboyero uvkia npubopa, a MMEHHO:
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*  OMpOC COCTOSIHWSA (PU3NHECKUX BXOAOB NpMBopa 1 KONMpOBaHUE NX 3HAYEHUI B SiHEiKM NaMaTy;
+ 06paboTka nporpammei;

* YTeHWe/3anucb ceTeBbIX MepPeMeHHbIX MPorpammbl;

* 3anucb pe3ynbLTaToB paboTbl Nporpammel B husmyeckune Beixoasl npubopa.

Mo ymonyaHuio Bpemsi umkna paBHo 1 mc. MNpubop noactpavBaeT Bpemsi LMKNa B 3aBUCUMOCTM OT
CMOXHOCTV NpOrpammei.

Ycnosus yBEeNnn4eHna speMeHn umkna:

* BO3pacTaeT CNOXHOCTb anropMtMma (3agencTeoBaHo 6onbLioe konnyectso b 1 makpocos);

¢ B nporpaMmme ncnosb3yeTcqd OonbLLOe KONMYeCcTBO CETEBbLIX nepemMeHHbIX;

* ucnonb3yeTcs 6oMbLIOe KONMYECTBO SIEMEHTOB YNpPaBeHWs AaHHbIMW C MOMOLLbIO AUCNIes
npubopa.

lMonb3oBaTenb He MOXET 3aJaBaTb BpeM4A UuKna. Ecnn r|pV|60p OCHallleH gucnneem, 1O TeKyllee BpemMA

LMKNa MOXHO MOCMOTPETb B CUCTEMHOM MeHto npubopa. Ecnu npubop nogkntoydeH k MK, To Bpems unkna
MO>HO NMOCMOTPETL B OkHe MHdopmaumsa o npubope (cm. 7.1).

7.3 O6HoBneHue BcTpoeHHoro MO

O6HoBneHue BcTpoeHHoro MO B npubope

Ecnu ana noakntoveHHoro npubopa BbinylleHa HoBasi Bepcusi BcTpoeHHoro MO, To BO BpeMsi 3arpy3ku
nporpammsbl B Npubop 6yaeT npeanoxeHo 06HOBUTL BCTpoeHHoe MO:

OWEN Logic et

XoTuTe 00HOBHTE BCTpOeHKoE MO NoAKMIDYEHHOMD B AaHHLIR
@ MOMEHT yoTpoicTea MP200-220.2(4).X7

BriSepuTe "HeT", ecnu ¥0THTE BLIOPaTh YCTROWCTED
CAMOCTOATENLHO,

[Ons 3anycka o6HoBMNeHusi BcTpoeHHoro N0 cnefyeT HaxaTb kHornky Aa.

OBHoeneHwe ecTpoenHore MO npuBopa go sepoun 2,12

BEHMMaHue! MpW NpepblEGHAUK NPOLECCE 3ArpY3KH NPOWKWEKH
(nponagaHwe nuTadkA, obpele cBAzW W/unw ap.) npubop mMoxer
nepelT 6 HepaboTocnocofHOE COCTOAHME, T.K. MPEAEIOY Was
EEpCHA NpOWWBKK By OeT CTepTa, @ HoBadA He DyaeT yoraHoeneHa. B
CNy4Yae HEYAAYHON NPOWKEKKW MKW cboA NOBTOpWTE £& CHoOBa. MpW
nosTopHoM cboe o0paTWTECE B CEPBMCHEIN UEHTD

100 OTtmena

Bes obHoBneHuns BctpoeHHoro MO nporpamma He OygeT 3arpyxkeHa B npmoop.

PaspebiB cBasu mexay MK n npubopom Bo BpeMs 06HOBNEHUS NPUBEAET K NOBPEXAEHUIO BCTpoeHHoro MO
n HepabortocnocobHocTM npubopa. [Ona BoccTaHoBneHus pabotocnocobHocTn npubopa crnenyer
NOBTOPUTL OMepauuio.

BoccTaHoBneHue noBpexaeHHoro BcTpoeHHoro MO npu6Gopa

[lns BoccTaHoBREHMs noBpeXxaneHHoro BCTpoeHHOoro no cnenyer:

1. Ecnu npubop ncnpaseH, TO NepeBecTy ero B PeXnM 3arpysynka (CM. pykoeodcmeo o
3Kcrnyamayuu npubopa).
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2. B rnaBHom meHo BbiOpaTh Mpnbop — O6HoBREHMe BcTpoeHHoro MO.

BoiGepure ycTpoicTED ot
MNewBop | Mogyne

YorpoicTeo Bepoun -
nP110-24 80 4P 183
nP110-24 80 4P 283
nP110-24 80 4P-Y 283
NP110-220.80% 4P 283
NP110-220.80F 4P 283
nP110-24 120 8P 283
NP110-24 120.8P-4 283
NP110-220.120 8P 283
MNP110-220.120% 8P4 283

MP-Kuar 104
MP114-224 81044 4P 314
NP114-224 8044 4Pswx-4 314 -

3. B oTkpbiBLIEMCS OKHe Ha Bkraake Mpubop BbiGpaTh Moaens U MoaudmMKaumio.

4. Haxartb KHONKy BbiOpaTb. HauyHeTcs npouecc 3arpy3ku, No OKOHYaHUM cucTema BbiBeaeT
coobLeHne 0 pesynbTarax 3arpysku.

Ecnu BbllweykasaHHbId cnoco6 He cpabaTtbiBaeT, TO Heobxoaumo o3HakomuTbest ¢ n. 10 FAQ wnm
06paTnTbCA B CEPBUCHbBIN LEeHTp KomnaHum OBEH.

O6HoBneHue BcTpoeHHoro MO Mmoaynsa pacwumvpeHus

Ecnu k npnbopy nogknioyeH Mogyrnb pacluMpeHnst U Ans Hero BbinyLleHa HoBasi Bepcust BCTpoeHHoro M0,
TO BO Bpems 3arpy3ku nporpammbl B npubop OyaeTr npennoxeHo ob6HoBUTL BcTpoeHHoe MO mogyns
pacLUnpeHus.

BcTtpoeHHoe MO ang mogyns paclumpeHus obHOBNSETCA NO aHanorum ¢ npnubopom.

[nsa camocToatenbHoOro obHoBneHns BCTpoeHHoro MO moayna paclumpeHus cnegyer:
1. B rnaBHoM MeHio BbiGpaTh Mpnbop — OB6HoBReHue BcTpoeHHoro MO.

2. B oTkpblBEMCH OKHe Ha Bknagke Moaynb cnegyet Boibpats Mogudmkaumio n Homep crota.
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BeiGepute ycTpoAcTED

Mpubop Momyne

YTpoicTeD
MPM-24.1
MPM-Z20.1
MNPM-220.3
MPM-24.3

Hormep cnoTa:

1k

Bepowr
1.01
1.01
1.02
1.02

3. Haxartb kHonky Bbl6paTb. HauHeTcsa npouecc 3arpy3ku, No OKOHYaHUM CUCTEMA BbIBEAET
coobLLEeHVE O pe3ynbTaTax 3arpy3ku.

Bo Bpemsi 0GHOBMNEHUS crieayeT He NpepbiBaTb Nogadvy NUTaHUst Ha NpUBop 1 Moaynu paclUMpeHusl.

Ecnu B npnbop 3arpyxaetcs nporpamma 6e3 NoAKNioYeHHOro Moayns pacLUMpeHnsi, BO3MOXHa CUTyaLus,
korga BHyTpeHHee 1O npubopa u mogyna pacwwmpeHus byayT umeTb HEeCOBMECTUMMble Bepcuun. ITO
npuBeaeT K cuTyauun, YTO Ha MoAayrne pacwmpeHus 6ydeT uHguvumpoBaHa ABapwua. [na ycTpaHeHus
ABapuu cnefyeT NOBTOPHO 06HOBUTL BCTPoeHHoe MO moayns paclumpeHus.

7.4 OcTnpoBKa

@ NPEOYNPEXOEHUE

HeobxooumMocTb NpoBeaeHUs OCTUPOBKM ONpeaenseTca no pesynsratam noBepku npubopa n

[LOMKHA NPOU3BOAUTLCS TOMBKO KBaNMMULMPOBaHHBIMI CrELanMcTaMmm MeTPONorMyeckux cryxo,
OCYLLECTBSAOLLMX 3Ty NOBEPKY.

BHUMAHUE
4 : \ | KOcTrpoBKy npubopa crieayeT BbINONHATb TONbKO B COOTBETCTBUM C TpeboBaHUsSIMU pykogodcmea

o akcryamayuu npnbopa. PekomeHayeTcs He NpOBOANTL KOCTUPOBKY CaMOCTOATENbHO 6e3
OOIMKHbIX 3HAHWI U kKBanudukauum n obpatntbes B cepBucHbI LeHTp OBEH. HenpaBunbHas
HOCTMPOBKA NpMBEAET K HEKOPPEKTHOW paboTte npubopa.

Onsa 3anycka OCTMPOBKM criegyeT BblOpaTb B rnaBHom MeHwo [MMpubop — HctupoBka Bxopos/

BbIXOOOB....

Mepen Hayanom CTUPOBKM NOSIBUTCS MEHI0 BbiGopa Moaenu u moaudukauum npuéopa.

BriGop ycTpoicTea

MP200-220.2(4).X

BrifepuTe yTpolicTED ANA KCTUPOBKM:

oK

Otrmena

X

[anee B OTKpbIBLLUEMCS AMANOrOBOM OKHE CreayeT BblibpaTh OCTUPOBKY:

* aHamnoroBbIX BX04OB (CM. 7.4.1);
* aHanoroBbIX BbIXOA0B (CM. 7.4.2).
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7 Pabota ¢ npubopom

BuiBop znemenTa >

BriGepuTe 3neMeHT, KOTOPEIA XOTUTE OTHICTMPOBATE:

= AHanoOroBbIE BXOAbI
Ll enKkHKTE Ha STOM 3MEMEHTE, ECKM XOTHTE OTHHCTHDOBATh
aHanoroBble BXOObI.

=

@ Ananorossie Bexofb!
L 2nKHKTE Ha STOM 3MEMEHTE, SCNM XOTHTE OTHHCTHDOB3Th
¥ | akanoroesie EbIXOabI.

Ctrmeta

Ecnu B npmbope 3anyLieHa nporpaMma, TO BO BPEMS! IOCTUPOBKM OHa OCTaHaBNMBAETCS — Ha gucnree
npunbopa otobpaxaetca Hagnuck NMporpamma LOGIC: OctaHoBneHa.

7.4.1 OcTupoBKa BXxoaoB

[ns 0CTUPOBKN BXOOOB CNELYET:
1. B OnanoroBoMm OKHe I0CTUPOBKK BbibpaTb AHanoroBble BxoAbl. OTKPOETCSI OKHO HACTPOWKM.

2. B okHe HacTporkn BbiOpaTb Tun gaTymka.

4. 20mA -

4000 O
4. 20mA
0.10B

3. BeecTu napameTpbl NOAKMIOYEHHbIX K BXO4aM 4aTYMKOB.

Hactpofika napamerpos et
Bxoakble NapaMeTphl
Tun gamivka: 4 20 mh -
HiuxHaa rpadkua Toka, mi 5
CpegHee sHaueHWe Toxa, mA 12
BepxHAR rpaHvua Toka, MA 19
MNocToAHHas epermein duneTpa, ((H60 cex): 1
HorMuHan sHewHero pesuctopa, (45-50 Om) HE MCNoNbL3YETCA
CBpocuTe HAcTpolikk Brifiop kaHana:  Boe kaHanel -
Hazan OTtmena

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

5. B Bbinagarollem MEHIO Bbl60p KaHana Bbl6paTb HOMEP BXoaa And HaCTpOVIKM B COOTBETCTBUN C
BBeAEHHbIMU NapamMeTpaMn N HaxaTtb Danee.
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7 Pabota ¢ npubopom

Bce kaHane -
Bce kaHans

KaHan 1

KaHan 2

KaHan 3

KaHan 4

6. BbINoOnNHWUTL AanbHeNllwmne ykasaHus No yCTaHOBKE MOMOXEHMs nepeMblvek B npubope.

BHIMMAHIME!

2468
o

YCTaHOBHMTE NEPEMBIMKY B NONOMEHNE:
o 0

0o

1357

Hazan OTmena

Pt

NMPUMEYAHUE

[i]

YcTaHoBKa nepemMblyek onuceiBaeTcst B pykosodcmee 1o aKcryamauyuu npubopa.

7. Ha HOCTUpPyEeMble BXOAbl MOAaATb CUrHasbl C Tpe6y6‘MbIMVI XapakTepucTtmkamn.

I'GCTHFII:IEKE BXCA0E

BLINONHUTE CNEAYHOWME WATN:

1. MogakTe Ha aHanoroesble BXoas Tok 5,000 MA.
2. [nA NpoAnmEeHHA NPOUECCa CTHPOBKM HARMUTE KHonky “[fanee”.

CTMexa

X

8. Tlocne 1CcTUPOBKM NOSBUTCS coobLLeHne 06 ycrnellHom 3aBepLieHuu. Mporpamma npuGopa 6yaet

CHOBa 3anyLeHa.

OWEN Logic *

@ HicTMpOoBKa YCNEWHD NPOBEOEHa.

7.4.2 OcTupoBKa BbIXo4oB

Ons HOCTUPOBKU BbIXO4 0B crnenyeT:
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7 Pabota ¢ npubopom

B onanoroBom okHe FOCTUPOBKU Bbl6paTb AHanoroBble BbIXoAbl. OTKpoeTCﬂ OKHO HaCTPOVIKM.

2. B okHe HacTpoke BbIGpaThb TMN IOCTUPYEMOrO BbIXOQHOMO CUrHana:

e [IMCKpPETHbLIN;
* AHanoroBblil, HANPsXEHWE;
¢ AHarnoroBbIi, TOK.

BeiGepuTe TUNEI 3aKa3HbBIX BEIXOAHELX 2NEMEHTOE ot
Aranoroeei Beon N21 - AHanoroBEeli, HAENPAXEHWE -
AHanoroeeld Bemon N22 AHanorossIl, ToK -

Hazan CTMeHa

3. WamepuTb BENUYMHY NOAAHHOIO Ha Bbixod cUrHana. Homep Bbixoda ykasaH B NpaBoM BEPXHEM
yrny okHa. BeBectu sHadeHue B none Beoaa v HaxaTtb [Janee.

I‘GCTMPDEKE MHUHKMMENbHOr> 3HaHEHWUA K

Bexopg AO1

War 1.Ha ebixoa nogak{o) HanpAxeHske NnopAaka 16, MEMepbTe BENHUKMHY
ELIXOQHOrO CHIHaNa M BESOMTE B COOTEETCTBYIOWES None,
AnA Npogometa HaXMKUTE KHonky " Hanee”.

MsmepeHHoe sHaveHWe: 1.05

Hazan Hanee CTrexa

4. AHanornyHo NU3MEPUTb N BBECTU 3HAYEHUA 1A BCEX TUMOB CUTHaNoB.

Mocne IOCTUPOBKU NOABUTCA coobueHne 0b ycneuwHoM 3aBepLUeHnun.

OWEN Logic >

@ HicTHpoBKa YCNEWHD NPOBELEHa.
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8 CmeHa ueneBou nnatdopmbli

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

[ns cmeHbl LeneBor nnaTtopMbl creayer:

1.
2.

OTKpbITb NPOEKT, KOTOPbLIN HYXXHO NEePEeHeCcTN Ha Apyryto moaudrkauuo npubopa.

Bbibpatb B MeHo @ann — CmeHa ueneBoun nnartdopmbl. OWEN Logic npegnoXxuT coxpaHntb
NPoeKT nepea cmeHoun nnaTgopmebl. [lanee NoABUTCA MEHIO CO CIMCKOM OOCTYMHbIX 151 CMEHbI
nnatdopmMbl MoanmKaLnii:

BriGop mogenn >
BeenvTe HazEaHWe npuBopa
Mpubop Bxogbl Brixoab! -
MP200-220.1 X 8 8
MP200-220.21 X 8 8
- —_— MP200-220 22(24) X 12 12
] e MP200-220.23 % 12 10
Bl ‘ MP200-220.3.X 12 10
| e = MP200-24.1.X 8 8
- _ MP200-24 2{4) X 12 12
MP200-24.3 % 12 10
MP200-245% 12 14
MP200-220.5 X 12 14 -
OTtmena

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

[MpoBepuTb M BOCCTAHOBUTL pa3opBaHHbIe CBA3U, CN OHM eCTb. PaboTy nporpaMMbl MOXHO
nposepuTb B CumynsTtope (cM. 3.5). CoXpaHUTb M3MEHEHHbIN NMPOEKT.

CwmeHa LeneBoi nnaTopmMbl MPOUCXOAUT MO CrEAYOLLMM NpaBuniaMm:

XOMNCT aBTOMaTU4eCKM NOACTPaMBaETCsA NoM U3MEHEHME KOonmMyecTBa BXOA0B/BbIXOAOB;
HaCTpOeHHOEe Norb3oBaTeneM pacrnonoXeHue BXOA0B/BbIXO40B OcTaeTcd. HoBble BxoAb! U BbIXOAbI
[o06aBnsrTCS NOCe yXXe CyLEeCTBYHOLNX BXOAOB M BbIXOAOB MCXOOHOIO NPOEKTa;

CBSI3U BXOO0B/BbIXOA0B, ¥ KOTOPbIX M3MEHUNCA TUM OaHHbLIX, pa3pbiBaloTCS;

€Cnn KONUYEeCTBO BXOA0B/BbIXOA0B YBEMMUYMBAETCH, HO TUMN AaHHbLIX UCXoQHOro Habopa Bxoaos/
BbIXOJOB HE N3MEHSAETCS, TO CBA3WN OCTAOTCH;

€CNn KONUYECTBO BXOA0B/BbIXO40B YMEHbLLLAETCH MO CPAaBHEHUIO C UCXOL4HbIM, TO CBA3M
yAaneHHbIX BXOO4O0B/BbIXOA0B pa3pbiBalOTCS;

ecnv B ucxogHon nnatgopme 6binm fobaBneHbl MOy pacLLUMPEHUs, TO OHWN NEPEHOCHTCA Ha
HOBYIO NnaTtopMy, CBA3N ANs HUX OCTalOTCS;

HaCTPOWKM aHaNoroBbIX BXO4OB/BbIXO40B NEPEHOCATCS (MPU HAaN4MKM aHanoroBbIX BbIXOAOB Ha
npubope, Ha KOTOPbIN MAET Nepexoa);

NMHTEpPdENCHI CBA3N NepeHocATCa 6e3 M3MEHEHUI;

BCE 3KpaHbl C HACTPOMKaMu NepPEHOCATCHA U3 OOHON LieneBon NnaTtgopMel B ApYryto;

BCE NepeMeHHbIe NePEeHOCHTCA M3 OQHOM LieneBon nnatdopmel B APYryHo.
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9 PacwupeHus

9 PacwwupeHus

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

Pacwwupenua 8 OWEN Logic:

* Mactep Tupaxupoanusi (cM. 9.1). C nomowybio MacTepa TUpaXXupoBaHWUA MOXHO 3arpy3nTb
nporpammy B npubop 6e3 yyactua OWEN Logic 1 3awmTutb ee OT KONMPOBaHUS;

« Okcnopt yctporctea B OwenCloud (cm. 9.3). [No3BongaeT akcnopTMpoBaTh KOHUrypaLmo ceTeBbIxX
nepemeHHbIX Ans onpoca B o6nadyHom cepsuce OwenCloud;

» Okcnopt ycTtporictea B OPC (cm. 9.2). MNo3sBonsieT akcnopTupoBaTh KOHUIypaLumio ceTeBbliX
nepemMeHHbIX ansa onpoca B Owen OPC Server.

YcTaHOBKa paclumMpeHnmn

[ns ycTaHOBKM pacluMpeHnii criegyer:
1. B rnaBHOM MeHI0 BbiOpaTh PaclumpeHnsa — YnpaBneHue pacluMpeHusiMu.
t8 OWEN Logic
Pain Bun [pwSop Cepewc  Facwwpeswa | [NoMowb

: D D ¥npaeneHWe paciuupeHnanm

2. B okHe PacwmpeHunsa oTMeTUTb ranoykon Heobxoammble pacluMpeHust.

%8 Pacunperus - O >

Bee YcTaHOENEHHHE ObrosneHMA

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

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

OPC-cepeep skcnopT v1.12.0

Mnarve 3KCNCPTURYET CeTRERIE NepemMerHsle W3 npoekta OWEN Logic 5 CBEH CPC-cepeep.
JKCNoOpT COKPaTWT EBpema  HacTpofikkn OPC-cepsepa, ecnM  SHEYEHWUA NepeMEHHBIX
3anporpamMMipoBaHHore yoTpolicTea BygyT nepeaasatec B SCADA-cucTeny,

xcnopt yerpoictea B OwenCloud v1.13.17.15998

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

3. HaxaTb kHOMKy YCTaHOBUTD.

4. l—lepe3 HEKOTOpOE BpeMA NOABUTCA CUTHAI ob ycnemHon yCTaHOBKe B Buae 3€er1eHON ranoykm

v

HanpoTUB BbIGpPaHHbIX paclUMpeHuin * .
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9 PacwupeHus

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

Mepesanyctute OWEMN Logic >

BCTYMMNKM B CHNy HeoOxoauwMo nepesanycrume OWEN Logic.

@ Bblnu npoMzeeaeHbl MEMeHernd. Ana Toro, yTobbl MsMeHeHKA
Mepesany cTHTh Cefdac?

i

Mocne nepesanycka OWEN Logic paclumpeHnns 6yaoyT roToBbl K UCMONb30BaHMIO.

NMPUMEYAHUE
Ecnu pacwmpeHnus He yCcTaHaBnNuBAKTCS, cneayeTt NpoBepuTb OTKPLIT Nin nopT 8084.

[i]

YpaneHue paclumMpeHumn

[ns ynaneHusi paclumpeHunsi cnegyer:

1. B rnaBHOM MeHI0 BblbpaTb PacwumMpeHna — YnpaBneHue pacliMpeHusiMu.

2. B okHe PaCLIJMpeHMﬂ HaXaTb Ha KHOMKY x HanpoTuB HeobxogMmoro pacLunpeHunsa.

T8 Pacnpenna — O >

Bee ¥cTaHOENEHHbIE ObHoeneHWA

B Bubpats Bce A ¥oranoenTe

+/| MacTep TvpaxupoEaHua v v1.13.1 | X

Mnarvs  cospaer w3 npoekta OWEN Logic wmactep Twpawuposanws. Macrep
| TMPEXWPOBAHMA - MCNONHASMBIR $ain 4R 3arpyIKM CO3aHHOW NporpaMmol & npubop
| Ges OWEN Logic. Mactep TMpaxwposaHKa GyaeT NONE3EH, ECAN HEOBXOAMMO NEPEaTh
NporpaMMy He PacKphlEaA «WCXOAHWKM= WA ANA oGHOBNEHMA NporpamMmel Ha npubope
| HEKEANWGMUMPOEAHHLIM NEPCOHANGH,

OPC-cepeep skcnopT v v1.12.0

Mnarve 3KCNOPTYRYET CETEELIE MepemMeHHbie W3 npoekta OWEMN Logic s OBEH CPC-
CcepEep.  JKCNOPT  COKPat™MT Epemsa  HacTpodku  OPC-cepeepa, ecnd  3HadeHMs
NepemeHHEIX 3anporpaMMHMpoBaHHOrD YCTpoWcTEa ByayT nepefasatecA B SCADA-
CHCTEMY.

xcnopT yerpoicrea B OwenCloud v v1,13.17.15998

Mnarvys cokpatur Bpema Ha gobaenenwe npubopos 8 OwenCloud. Mnarwn
IKCNOPTUPYET CETEEBIE NepeMeHHbe M3 npoexta OWEM logic 8 dopmar
napametpoe anA OwenCloud (palin *json). 3atem napameTps AoBaEnATCA B
~

Pl [ ' - Tarat Al

MukTOrpamMma yaaneHusi CMEHUTCS Ha NMUKTOrpaMMy YCTaHOBKMU.

Mocne 3akpbiTUA OkHa PacwmnpeHuns nossuTcs auanorosoe okHo nepesanycka OWEN Logic.
Mocne nepesanycka OWEN Logic yganeHHble paclumpeHunst nepectaHyT ObiTb 4OCTYNHbIMU B
rMaBHOM MEHIO.

9.1 MacTtep TUpaxnpoBaHus

*

MacTtep TupaxupoBaHusa nossonseT co3gasatb n3 npoekta OWEN Logic cdann ¢ pacwmpeHnem * exe,
cogepxawmi BHyTpM cebs nporpammy. C nomoLWbid MacTepa TUPaXMpPOBaHUA MOXHO 3arpy3uTtb
nporpammy B npubop 6e3 yyactus OWEN Logic.
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A

[ns cosgaHus danna mactepa TUpPaXUpoBaHUS MOXHO MCMonb3oBaTth ain ¢ krndom. Ecnv B npmubop
paHee Obinia 3arpy>keHa nporpamma C Kro4oM, To Npuv 3arpy3ke nporpamm Yyepes MacTep TUpPaXnupoBaHUs
OHW OOMKHbl MMETb COBMaZaloLUn Kod. To eCcTb Mpy NocneaywLllen 3anucu nporpaMmmMbl MacTepom
TMpaxupoBaHus 6e3 cdanna kntoya (cpann oTcyTCcTBOBaN Mo BbiWEYKa3aHHOMY MyTWM UMK OLUMOOYHO Obin
BbIOpaH Opyron Krod), nocrie 3anucu B namsaTb npubopa Ha 3KkpaHe npubopa BbICBETUTCA HALMUCh:
Mporpamma LOGIC: NoBpexpaeHa.

BHUMAHUE
TupaxumposaTb Nporpammy MOXHO TOMbKO MeXAy OANHAKOBLIMU MoauduKauusmmn npubopa.

Co3spaHue channa c Kno4Yom

[nsa cosgaHusa canna c knyom criegyer:

1. BbibpaTb B rnmaBHOM MeHio Pann — Co3gatb dpars € KITHYOM...

3 OWEN Logic
Paiin Bwn MNpwoop Cepewc  Pacwwpenwa o
D HoBril npoekT... Ctrl+N

D CTKpEITE NPCEKT... Ctrl+0

Cosaate ¢ain ¢ KioqomM..

2. B oTKpblBLLEMCSH AMANOrOBOM OKHE BBECTU MMS (haina u creHepmpoBaTb Krtod. Koy MOXXHO

N3MEHUTb HaXXaTnem KHOMKU I—} NI BPY4HYIHO.

CozgaHue dalfina ¢ knrdom X

BeeowTe vmA daidna; | PR_key

Beemure 32-GuTHbNA kmoy: | 38662dc8 E

CoMpaHUTE CTMexa

3. CoxpaHutb hann. dann ¢ Kn4oM Nno ymondaHuo coxpaHsietcs B nanky C:\Users
\[umsinons3oeamensa\JokymeHmsl\Owen Logic\Keys.

Co3pgaHue MacTepa TUpaXupoBaHUs

Mepepn co3gaHnem macTepa TUPaXXMPOBaHUSI PEKOMEHAYETCS cO3aaTh TEKCTOBbLIV dhann C paclumpeHnem *
rtf ¢ onucaHvem npoekta. OnucaHue npoekTta Oyger oTobpaxaTbCsa BO Bpems 3anycka MacTtepa
TMPaXMpoBaHus Nepes 3arpy3kon nporpaMmmel B npubop.

[ns cosgaHns MacTepa TMpaxmnpoBaHua criegyert:

1. Tepen TupaxmnpoBaHneMm MOXHO yKa3aTb Ha NaHenu CBOMCTB npoekTa B none Ums danna c
KIno4vom dainn, xpaHsuwmica Ha lK.
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CeoilcTEa CxeMa B x
LAY
728l |

w  [lokymeHTt

Wran dafina © knoyom

WWmpwHa xoncta, mm - 334
Boicota xoncta, e 270

Wrn pafina c kxmovoms

Bui6patb B rnasHoM meHio Pacwumpenns — CosgaTb MacTep TMPaXUpoBaHUA.

OTKpOETCSs OKHO ANdA CO3h4aHUsA MacTepa TUPaXupoBaHus. ECnu kK NpoekTy NOAKMYEH KITHoY, TO
OyneT BbiBeaeHa Hagnvck Monb3oBaTenbckas nporpaMmma 3awmilieHa kntovom! B nHom
cny4ae GygeT BbiBedeHa HagnMcb YCTPOMCTBO NoanepKUBaeT 3almnTy NoNnb30BaTeNlbCKON
nporpamMmbl, HO ANA NPOEKTa He BblOpaH dpans ¢ KIo4vom.

Co3aaHue MACTERE TUPEXWPOEAHWA O X

MNapameTpbl yCTPORCTES
WMma yetpolictea: | MP200-220.2(4) X

Bepcwn BHyTpernero N0 yetpoiicTea: 212

MNaparMeTpi! KorMmAnALKM

WMmAa konewHoro caling:  |Replication Ltilite
MyTe K MacTepy TMPaXMPOBaHWA: | YEa¥WTe NyTe K fainy

Pain © onucaHuem anropiTeag:

MoAp308aTeMBCKAR MPOrPaMMa 3aUIHICHE KTFYoM!

CosnaTth

- | °DLIJH5KHZ 0 1, Mpemynpexpenun: 0

MapameTpbl yCTPONCTBA CUMTLIBAIOTCS U3 MPUGOpa U 3amnosHSTCA aBTOMaTUYECKU.
B okHe napaMeTpoB KOMMUMALMMX 3anonHUTb Nons:

*  Ums KoHeyHoe20 ghalina — nms danna mactepa TMpaXmnpoBaHUs, KOTOPbI ByaeT co3naH;

» [lymb K Macmepy mupaxuposeaHusi — pacriorioXxeHue cos3aasaemoro danna;

* @alin c onucaHuem aslzopumma — TEKCTOBbIN pann ¢ onucaHnem npoekta B gopmare *,
rf.
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MNapamMeTphl KOMIMNALRW

Wma koHeuHoro dalina: | Replication Liilite

My K macTepy mpaxuposaHkA: | \Users'Desktop

PPaiin ¢ onucaHnem anroputma: | Replication Liilite rif]

Mons308a TeAECKAR APOrPaMMa S3UHIEHE KTFouom!

Cospate

4. Haxartb kHonky Co3paTtb. B cnyyae oTcyTcTBUsi olumbok ByaeT cosgaH dann ¢ ykasaHHbIM
UMeHeM U paclumpeHvem *.exe. OT4YeT 0 co3gaHum arina BbIBOGUTCS B HVXXHEN YacTu OKHa.

- | | oDLIJIr'IEKHZ 0 [ /ndlpenynpesnenwn; &

CozpaHue YCNelwHo 3aeeplieHo.

-
UT06bI CKPbITb UIN OTKPbITL 06NacTb OTOOpaXXeHUsl oTYeTa, CreayeT HaxaTb KHOMKY . Mudopmaums o
npeaynpexneHnax n oLnbKax BbLIBOAUTCS, €CMN OTMEYEHbl COOTBETCTBYIOLLIME (DIAXKKU.

I~ | @ Ot 0 1 pemynpesnenun; 3t

3anucb nporpamMmmvbl B npuﬁop yepe3 Mmactep TupaxmposaHus

[ns 3anvcu nporpaMmbl B Npubop Yepes MacTep TUPaXXMpPOBaHWS Crieayer:

1. 3anyctnTb co3gaHHbIV dhann mactepa TMpaXXnMpoBaHUS.

| [ = | ReplicationUtilite CpeacTEa paBoThl € NPWAOKEHNAMK - O x
[nasHan MogenuTeca Bug YnpasneHwe e
= v P » ReplicationUtilite v 0 Mownck: ReplicationUtilite el
~
Mran fata nzmeneHna Tun Pazmep
3F BeicTpeIi gocTyn
05.03.2019 17:07 Mpwnoxenue 523 KB

[5] ReplicationLltilite
@ OneDrive

[ 3ror komnsroTep

¥ Cem

BeiGpan 1 anemenT: 522 Kb

1 3nement

NMPUMEYAHUE
Bo Bpems oTKpbITMA MacTepa oTo6pasmTca TEKCT ONUCaHWs NpoeKTa U3 NPUKPENIEHHOro
¢hanna c paclumpenunem *.rif. Ecnu cbann He Bbin NpukpenneH BO BpeMs co3gaHus

mMacTepa, TO onncaHune npoekTa 6yp,eT nyCTbIM.
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9 PacwupeHus

CnepoBatb YKa3aHnAaM mMacrtepa TmpaKmposaHus.

a5l Mactep npowmekn - O
Aobpo noxanoeaTe B MacTep npowmexkk npubopa MNP200-220.2(4).X. i\ﬁg
MacTep npowmvekn cEHOBWT BCTpOEHHOE Nporpamice obecnedenne npuGopa MP200- e
220.2(4).X. @
Brumanue! Nocne cBHoenennn Bce HacTpoRKK CBPOCATCA HA 33B0ACKME 3HAYEHNA, {0
Danee Omaena

B pasnene Hactponku nopra ykasbiBaetcs Homep COM-nopTa, K KOTOpOMY NMOAKIOYEH Npubop.
Kak y3HaTb HOMep nopTa onncaHo B pa3gene HacTtpowika nopta (cm. 3.6).

! MacTep npowmekm - |

Hacrpoiku nopra. D
BreiGepute HacTpodkn nopTa. /

M ;. |COM3 v Brifipan nopT:
HRneRTE WMrn: COMS
CkopocTs ofmena: | 9600 Crucanwe: YoTtpolicTeo © NocneaoBaTeNsHbEIM
' WHTEpheicom LISE
. Twn: Modem Device
[nuHa cnoga gaHHex: | 8 Crmye. OK

KoHTpone yetTHocTa:  Mone

KomwyecTeo cTonGuT: | One

Appec npwbopa: | 16

1), MNogrmouen PRZ00ACA, V212

Hazan Cimaeta

Mocne BbIGopa nopTta B NpaBoM HWXKHEM yriy 6yaeT oTobpaXKaTbCs COCTOAHME NOAKMOYEHUS K
!
npubopy. B cnyyae owimbku nogknoveHnsa dyaet otobpaxeH 3Hak M TEKCT oLwmbku. MNpu

HaBeeHNUN Ha 3HaK . OTO6pa3MTCH NOACKasKa C ONMUCAHNEM OLLNOKM.
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9 PacwupeHus

Ownbka

Bo3MoOXHble NMPUYNHDBI

MpuGop He noaktoveH

HenpasunbHO BbIGpaH
COM-nopr;

He ycTaHOBMeH
apavesep USB;
paspbIiB COEANHEHMNS

Tpebyetca gpyron npmubop

MoakntoyeHHbIn npubop He
COOTBETCTBYET NPOEKTY.
HyxHo 3ameHnTb Npnbop B
NpoekKTe 1 co3aaTb HOBbIN
MacTep TUpPaXnpoBaHus,
nnbBo NoJKNIYNTL
nogxogsAwmn npnéop

Ecnu Hukakux ownmbok HeT, To oTobpaxaeTcs 3eneHas ranoyka ¢ HassaHmem npmubopa.

o5 MacTep npolwmekn

Hacrpoiku nopra.

BriGepute HacTpolikm nopTa.

- O

Vs
oo’

BriGpan nopT:

Mg nopta: | COMS e
P Vis: COMS
CkopocTs obmena: | 9600 Crcanwe: ¥oTpoAcTEo © NoCNeaoBaTENLHEIM
’ uHTEppelicom LUSE
Tn:

- I8

[niHa cnoBa gaHHen: | 8 Cratyc: OK

KoHTpone yetHocTd: | Mone
Konwyecteo cton-Gut: | One
Appec npubopa: 16
' Nomxniouen PRZDDACA, V212
Hazan Hanee CmaeHa

Ecnu cBsi3b ¢ Nnpubopom MOCTOSIHHO NpepbIBAETCS (ranoyka MuraeT), To, BO3MOXHO, ApYroe
npunoxeHune 3aHumaet nopt USB. 31o MmoxeT GbITh, ecnu 3anyweHa nporpamma OWEN Logic n
B HEW HACTPOEHO MOAKIIOYEHME K ATOMY Xe MopTy. B TakoM criyyae ans 3arpyskv npoekta B
npubop opyroe NpuoXxeHne cneayet 3akpbiTb unun nepesectn B pexxum OFFLINE (cm. ).

5. Ecnu coegnHeHune ctabunbHO, TO cnegyeT HaxaTb kKHomnky Oanee.
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9 PacwupeHus

85 MacTep npowwmekm — |
Januck NporpamMme! B yeTpoRcTBO. -3
Byaet oBHOBNEHA NONE30BATENLCKAA NPOTPamMMa B yETRONCTEE, .ra}:-f"

e’

BHumanue! MNpy npepblBaHKMKM NPOLECCA 3arpy3KK NPOLUKMEBRK (NPONAgaHME MUTAHMA,
oBpbie ceA3KM M/KAK Ap.) NnpuBop MoMEeT NeperTH B HepaboTocnocoBHoe COCTOAHME,
T.H. NpeAbloyLLIAA BEPCMA NPOLWKWERKM BYRET CTepTA, 3 HOBAA He DYOeT YCTaHoBNEHA. B
CAYYaE HeYOAYHOH NPOWKMBKK MAM cDoA NoBTOpMTE ee cHoBa. Mpw NnoeTopHoM cboe
obpaTMTECE B CEPBMCHBIA LEHTP.

v | [ Oven

6. [nsa 3anvcy nporpamMmbl B yCTPOMCTBO CriedyeT HaxaTb KHOMNKy 3anucbk. Bo Bpems 3arpysku

nporpamMmbl Henb3s npepbiBaTth cBA3b MK ¢ npubopom. Mo 3aBepLueHnn 3arpysku byaert
BbIBEEHO COOGLLEHME.

MacTep TMpa#MpoBaHWA >

o 3annce YCMELWHO 3aBEQLIEHA.

0K

9.2 JkcnopT yctponuctea B OPC

PaclwmpeHne 3kcnopt ycTponctBa B OPC akcnopTupyeT ceTeBble nepemeHHble n3 npoekta OWEN
Logic ans ncnons3sosanus B 1O Owen OPC Server.

[lnsa akcnopTa cregyet:

1.

OkcnopTtuposats ycTponctaso n3 OWEN Logic — BbibpaTth B rmaBHOM MeHio PacumpeHus —
AkcnopT yctpouctea B OPC.

Pacwwperwa  [Nomows

¥npaeneHue paclMpeH MARK

2kcnopT ycTpoicTea B OPC
MosiBUTCS OKHO NPOBOAHWKA, rae cneayeT BhibpaTb MECTO COXpaHeHUs 1 MMsi cpaiina c
paclmpeHmem *.dev.
B Owen OPC Server no6aBuTb y3en B 4epeBO 0OHLEKTOB.

B KOHTEKCTHOM MeHI0 y3ra BeibpaTh [lo6aBuUTbL — YCTponcTBO M3 hanna. OTKpoeTCs OKHO
nposogHuKa.

B okHe BbIGpaTh chann, kotopbli 6bin akcnopTuposaH M3 OWEN Logic. Haxatb kKHonKy OTKpbITh.
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9 PacwupeHus

5. Bblbpatb npoTokon obmeHa ¢ ycTponcTBom. HaxaTts BbiopaTth.
YcTponcTBo 1 Tern OyayT fobaBneHsl B AepeBO OObEKTOB.
Ecnu Heobxogumo oTpegakTMpoBaTh YCTPONCTBO, TO CreayeT U3MeHUTb CBOMCTBA YCTPOMCTBA U TETOB.
[na npoBepku NpaBUNbHOCTM HACTPOVKKU cneayeTt nogknounte Nprnbop K MK n 3anyctuTs pexum onpoca.

Pa6ota c Owen OPC Server onucbiBaetca B cnpaske k 10.

9.3 Akcnopt ycTtpouctea B OwenCloud

Okcnopt yctponctea B OwenCloud cokpaliaeTt Bpemsa gobasneHus npubopa, HAaCTPOEHHONO B PeXum
Slave, B obnayHbI cepsuc komnadmm OBEH.

Pabora ¢ OwenCloud TpebyeT nogkntoyeHMs creuunarnbHOro yCTpOMCTBa, Wto3a, Kk npubopy. Byoem
cunTaTh, YTO LUMO3 YXKe HACTPOEH U MOAKMoYEH K Npubopy, HAacCTPOMKM npuBedeHsl B Pykogodcmee o
aKCnIyamayuu Ha LUnio3.

[nsa akcnopTa koHdurypaumm napametpos Modbus npubopa cnegyer:
1. Co3sgaTb NPOEKT C HacTporkamu B pexnme Slave 1 ceteBbiMU NepeMeHHbIMU.
2. BbibpaTb B rmaBHOM MeH0 Pacwumpennsa — dkcnopt ycTponctea B OwenCloud.

3. B oTKpblBLUEMCS MEHIO BbIDpaTh pacnonoXeHue 1 3agatb UMsi channa B oopmate *json.
JanbHenwmne pencrans TpebytoT Hannumsa nuyHoro kabuHeta B OwenCloud.

Mocne Bxoaa B NU4HbLIN kKabUHET cneayerT:

1. HaxaTtb Ha KHOnKy -

3 == [l06aBMTE NpuBop
Ha OTKPbIBLLENCA CTpaHULUE HaXXaTb KHOMKY

B nosiBuBLUEMCA MeHIO cneayeT 3aaatb UaeHTudmkatop — IMEI/3aBoackon Homep ceTeBoro
Wwo3a (ykasaH Ha koprnyce wwrto3a). B Beinagatowiem cnvcke Tun npuéopa BeibpaTthb
MpowusBonbHbIN Nnpubop Modbus. Beectn agpec npubopa, kotopbii 6bin1 3agaH B8 OWEN Logic.
3anonHuTb octanbHble nons. [lanee cnegyet Haxatb KHOMKY [lo6aBUTL.
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9 Paclumpenuns

NobaeneHwe npubopa

BeeaMTe Kakoe-nnbo U3 Cnegyrowpns SHIUEHWA:
3ae0AckoR Homep npubopa, IMEI wintoza, MAC-agpec

Twun npwbopa* w
Appec B ceT® 2-baiToB0e JeCcATERMYHOE WACND
SaBoCKON HOMEp Lienoe, He Bones 17 SHaKOE
Hazeanwe npubopa* He bonee 64 cuMBONOE
KaTeropun w
Yacoeoid noac* GMT+0:00 e

BpemA Ha cTpaHwvue npybopa By4eT CMeLLaTECA B
33BMCUMOCTH OT YacoBOro NoAca.

OTMEHWTE JAobaenTs

Ha Bknagke O6Lwwee/O6wme HaCTPOMKM yKasaTb CKOPOCTb onpoca u HacTponkn COM-nopta
npubopa B cootBeTcTBUM € HacTponkamn B OWEN Logic. HaxaTtb kHonky CoxpaHuUTb 415

NpUMeHeHnA HOBbIX HACTPOEK.

Yacosoii nosc* GMT+3:00 ~
Bpema Ha cTpaHyue npubopa BygeT CMEeLLATLCA B 33BUCMMOCTIA OT YACOBOMD NOACA.

Bpemsa xpaHeHWA apxnBa* 90 AHeR

He Bonee 90 aHel

"OnepaTUBHLIA" Nnepyog onpoca® 10 ceK
MHTEpBaNn onpoca onepaTMEHLIX NapaMeTpoE

"KoH$purypaumoHHLIA" nepuog onpoca® 10 ceK
MHTEpBan onpoca KoHPUIypPaLMOHHBIX NapaMETPOE

"YNpaEnAKLWMIA" neprog onpoca*® 10 ek
MHTEpBaN ONpoCa YNpaensemsix NapaMeTpos

Meprog OTCYTCTEMA AaHHBIX™ 300 cex
ZHaueHWe A0/KHO ObiTb HoMbLIE MUHMMANBHOTO MHTEPBaNa ONpoca NapamMeTpos

CkopocTe COM-nopta* 115200

B nosiBuBLUENCA CTpaHuLe HaxaTb kHornky HacTponku napameTpoB. HaxaTb Ha BbinagaroLmi
cnmcok UMnoptupoBaTthb U BbibpaTh BapnaHT 3arpy3ntb M3 JSON. B oTkpbiBLLEMCS MEHIO
BblGpaTh paHee co3faHHbIn hann B hopmate *,json n HaxaTb 3arpy3uTb napamMmeTpbl.
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9 Paclumpenns

YnpaeneHne npubopom: NP200-220.4.2.0

Obupe gavHble  Hactpoliku cobbimuii  [gElmyele el RyEle=TrE elel:]

& JxcnopT 8JSON T ouncruts ece napameTps! WmnopTupoeate. ~ Hactpoiky {lf

Napametp Zarpy=vTe MZSON & kuma Agpec  EmvHuua | Gopmat o=
cu perucTpa W3IMepeHUAa AaHHLIX

+ 3arpysnTe uz Codesys v.2.3 &

Bl A

-~ BCe NapamMeTpel

6. Modbus nepemeHHble npnbopa 6yayT nobasneHs B OwenCloud.
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10 CoyeTaHus knasuLl

10 CoyeTaHuda KnaBuLW

CoueTaHue KnaBuLl DenicTBue
MeHio/Pann
Ctrl + N Cosgatb HOBbIM MPOEKT
Ctrl+ O OTKpbITb CYLLECTBYOLLUIA NPOEKT
Ctrl+ Alt+ S CoxpaHuTb OTKPbITbIN NPOEKT NOoA APYTYM UMEHEM
Ctrl+S CoxpaHuTb OTKPLITbIN NPOEKT
Ctrl+P MevaTb
MeHio/Bug,
Ctrl+Z OTMeHUTb nocneaHee n3mMeHeHve
Ctrl+Y BepHyTb (BOCCTAHOBUTL) OTMEHEHHOE AENCTBME
MeHto/lMpnbop
Ctrl +F7 ‘ 3anucatb nporpammy B npnbop
MeHto/lomolub

F1 | BbI3oB cnpaBku

KnaBuwm paboTtbl ¢ aneMeHTamm
Ctrl+C KonnpoBatb BblaeneHHbIN anemeHT(bl) B Oydep

obmeHa
Ctrl +V BcTtaButb n3 6ycdhepa obmeHa
Delete YnaneHne BblIOpaHHOro anemMeHTa
KnaBuwu nsmeHeHus pasmepa anemeHTa

Ctrl + — YBenuyeHne LWNPWHbI BbIAENEHHOTO 3IEMEHTa
Ctrl + — YMeHbLUEHNE LUNPUHbBI BbIAENEHHOrO 3fieMeHTa
Ctrl + | YMeHbLUEeHNEe BbICOTbI BbIAENEHHOro anemMeHTa
Ctrl + 1 YBenuyeHune BbICOTbI BbIAENEHHOrO arieMeHTa

MacwTtabupoBaHue xosncra

Ctrl + Koneco mbilun

Mpw BpaLleHUM Koneca MbILIN «OT cebsi» maclTab
XoncTa yBenuymsaetcs. Ecnv «Ha cebsi», To
yMeHbLUaeTcs

Ctrl + «+»

YBenuyeHne maclutaba

Ctrl + «—»

YMeHbLleHne maclutaba
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11 Mpunmepbl NpoeKTOB

11 lMNMpumepbl NPOEKTOB
B naHHOM pasfene Ha npuMmepax 06bscHsAeTCs npouecc co3gaHus nporpamm B OWEN Logic.

+ BknoyeHue cBeTa C aBTOMaTUYeCKUM OTKNoYeHuem (cm. 11.1);

* ABTOMaTM4ECKOE ynpaBrieHMe ANEKTPOMOTOPOM MeLlanku (cm. 11.2);

* BbiBOA 3HaYeHUA NnepeMeHHOM Ha akpaH (cMm. 11.3);

+ 3apaHue yCcTaBOK TaMMepoB C akpaHa (cm. 11.4);

* [Mopkntovernna NMP200 k OwenCloud yepes wnto3 NMM210 no npotokony Modbus RTU (cm. 11.5);
* ¥YnakoBka/pacnakoBka 6ut/uenbix ymucen (cm. 11.6);

+ O6paboTka BUTOBbLIX NEpPeMEHHbIX C MOMOLLIbIO Macku (cMm. 11.7).

11.1 BknroyeHue cBeTa C aBTOMaTUYE€CKUM OTKITHOYEeHUeM

B noacobHbIX MOMELLEHUSIX U Kopupgopax SﬂeKTpM‘-IeCKMVI CBET HYXEeH orpaHun4yeHHoe BpeMH4. Mocne
BKIo4HeHnaA ocBelleHunda, ero Hepenko 3abbIBalOT OTKMIOYUTL, YTO npmeBoanT K MU3NULLIHEMY pacxony
ANEKTPOIHEPrmnn.

3apaya — cBeT JOMKEH BKIMOYATbCHA Ha 3afaHHbI MHTEpBan BPEMEHW, Hanpumep, Y BXOOHOW OBepu B
KBapTUpY, NO crnegyoLiemy anroputmy:

1. Tlepen BXOAHOM OBEPBLIO YCTaHABNUBAKTCA AaTymk ocBelleHus (F1) u KHonka BKIKOYEHUS cBeTa
TAUMEP (SB1).

2. Ecnv HegocTaTo4HO eCTECTBEHHOMO OCBELLEHUS, TO CBETUMBbHUK OIMKEH BKMOYATHCA
KpaTKkoBpeMeHHbIM Haxxatuem kHonkn TAMMEP Ha ogHy MUHYTY — 4OCTaTOYHO, YTOObI HANTH
3aMOYHYIO0 CKBAXXWMHY U KITKOYOM OTKPbITh ABEPb.

3. Ecnu yaepxusatk kHonky TAMMEP B TeueHue 2 cekyH/1, TO CBETUMbHUK JOKEH BKMYaThCS Ha
TPY MUHYTbI HE3aBNCMMO OT BHELLHEro OCBELLEHNSI — AaHHbIN PEXMM MOXeT noTpebosaTtbes npu
yb6opke kopuaopa.

4. CBeTUNbHUK AOMKEH YyNpaBnsaTbCa KOMaH4aMM OT BHELLHUX YNPaBnsoLLMX YCTPOUCTB UNK ¢
nomotbto Bkrtodatens CBET (SA1), BHe 3aBUCMMOCTHY OT BHELLHEro ocBeLLeHUs. [JaHHbIN pexum
yaobeH Bo BpeMs npuema rocten unv ans ganbHenwen asToMaTtnsaumnm KBapTmpbl B pamkax
CUCTEMbI KYMHbIN OMY.

5. CBEeTUINbHUK OOIMKEH BKNHOYATLCH TONBbKO B Be4YepHee N HoOYHOE BpeEMA.

Bbi6op nporpammupyemoro npudéopa

[Ona peanu3auum paHHOM 3agavv y ynpaensowero npubopa 3adenCcTBYHOTCS BCTPOEHHbLIE 4achl
peanbHOro BpeEMeEHW, Tpy BXxoda M oauH Bbixoq,. [aHHbIn doyHKumoHan obecnevmBaoT Npubopbl U3 cepum
MP110, nmetowime nocnegHoo bykBy «Y» B 0603Ha4YeHNN.

Ona peanusauum cuctembl Ha OcHoBe nporpammupyemoro pene [1P110-24.80.4P-4 moxHO
BOCMOSb30BaTbCHA CXEMOW Ha UIICTPaLMK HUXE.
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11 MpumMepbl NPOEKTOB

Mporpammupyemoe pene
HUcToYHKnK
i NnP110-24.84,.4P-T NUTaHKS
it 12| 18 M Q1 {13 8 G2
« TAMIMEP»
sB1 11| 5/52 \_ — [14] HL1 | Y
+——1—10| I7 Q1 (15—t
91 16 B Q2 |16
81 15 g{ — |17
7114 g Q2118
6 I3 % N Q3 119
i 51 12 = \_ — 120
WUcTouHMK — =
vTaHws | <CBET> 4 | S/S1 Q3 |21
31 1 M Q4 122
9;4 o 2 |+248 \_ — |23
& +— 1| 0B Q4 |24

*  SA1 — nepekntoyarens OFF-ON;
+ SB1 — kHonka 6e3 cdumkcaumm OFF-ON;
* HL1 — cBeToBad namna.

Co3paHue nporpamMmmbl

SJ'IeKTpI/I‘-IeCKaH cxema and ynpaBnmou.l,eVl nporpamMmmbl MOXET UMETb BUA:
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11 Mpunmepbl NpoeKTOB

+on D3 (bopmupoBaTens ]
= D1 D2 HNWﬂbCE]
—‘f—ﬂm 1 } & ' TP
Y Q
SB1 @ TvmHAT
«TAMMEP»
o)
_‘J’_‘ D4 (popmmposarens
0epXK) D5 (chopnmposarent
: TON UMIMyNbCa) D6
Q Nl ] 71 N
SAT 2¢T ) (W) \_Pm
«CBET» i 3SMHHT |_
S
— D7 .

Bpems W aHN Hesenu | &
A BKN. padoTbl asTomara || TH| CLOCK a1
= WEEK [Q ()
pems BbIKNIoYeHnA || T)
aBToMara
L -

Bbixog Q2 wucnonb3yeTcs Kak KOHTPOSbHbIA ANs NPOBEPKU (PYHKLUMOHUPOBAHUS JIOTMYECKON 4acTu
(3nemeHToB D1-D6). Bhixog Q1 9BNSETCS OCHOBHLIM U MOXET BKIMIOYUTHCH TOMNBKO B 3aJaHHbIE TauMepoM
D7 nHTepBanbl BpeMeHW B criydae cooniogeHust Morm4ecknx ycnoBun, obecnevmaemMbix anemeHtamu D1-

D6.

OnucaHue paboTbl CXEMBI:

1.

Ecnu kpaTkoBpeMeHHO (MeHee 2 c) HaxaTb Ha kHonky TAUMEP (SB1), nornueckas «1»
nocTynaeT Ha Bxop, norndeckoro anemeHta U (D2). Tak kak Ha BTopoM Bxoae D2 Takke
npucyTCTBYET Nnoruyeckas «1», Ha Bbixoae D2 nosasutca nornyeckas «1», kotopas 3anycTuT
dopmuposartens umnynbsca (D3) anutenbHOCTLIO 1 MUH. [laHHbIN nMNynbC Yepes anemeHT UJTA
(D6) nocTynuT Ha Bbixoa Q2.

KoHTakTbl gatyvka F1 3ambikaloT Lenb TONbKO B Cryvae Hanm4ms eCTeCTBEHHOM OCBEeLLEeHNS —
Torga noruvyeckas «1» Ha Bxoge D1 npeobpasyetcs B normveckuii «0» Ha BbIxode U NOCTyNaeT Ha
BXof, normnyeckoro anemeHTta U (D2), yto Griokmnpyert ero paboty. B faHHOM crny4vae Haxartue
kHorku TAUMEP He BknoumT Bbixon Q2.

Ecnu yoepxueatb kHonky TAMMEP 6onee 2 ¢, Ha Bbixoae 6roka D4 nosisutcs normyeckas «1»,
KoTopas 3anyctuT bopmMupoBarens umnyrnbsca (D5) AnuTensHOCTb0 3 MUHYTLI. [aHHbI MMMynbC
yepes anemeHT UJTN (D6) nocTynuT Ha BbixoA Q2 (MHTepBan AeNCTBUS UMMyNbCca He 3aBUCUT OT
coctosHusa gatyuka F1).

Ecnu tymbnep CBET (SA1) BkntoyeH, To norudeckas «1» yepes anemeHt WU (D6) noctynut Ha
BbIxod Q2 (Ha Bpems BkntoyeHus Tymbnepa CBET SA1).

Ecnu Ha BTOpOI BXxoA norudeckoro anemeHTa M (D8) noctynaet nornyeckasa «1» (0T Tanmepa
peanbHoro BpemeHu D7) BMecTe ¢ curHanom nornyeckon «1» ¢ Beixoga anementa UJTN (D6), Ha
BbIxode Q1 nosAsBuTcs nornyeckas «1» (BoixogHoe pene Q1 BknoynTCs).

Xonct npoekta B OWEN Logic 6yaet nvetb Bua:
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60c| T OR }‘ OR I
S ' TONT | ¢ }_m Q3 ‘

_‘ AND
12 I Q _
) . TP2 . CLOCKW1
SN 2c| Ton
I Q ——16:50:—| Th Q

. . 3m| T ——10:50:— Tl

9]

Croiictea CLOCK WEEK A x

=2l
~ [lapamerps
[rv Hepenn MH; Br: Cp: YT M7 Cé
[ata u BpemMa BKAKYEHWA - 16:50-
Oata v epemA BoiknioyetmA —— 10:50-
~ [lpouee

KommeHTapii

Orm Heaem

11.2 ABTOMaTU4YeCKoe ynpaBrieHNe 3NIeKTPOMOTOPOM MeLLanKu

[na npovsBoacTBa MULLEBBLIX MPOAYKTOB 4YacTo TpebyeTcs nepemelunBaTb KOMMOHEHTbI (Hanpumep,
MOJTOKO U5 CIIMBKM Ha MOSTOYHO chepMe) B TeYeHMe onpeaeneHHOro BpeMeHu.

3agava obecneunTb paboTy yCTaHOBKM AN epeMeLLUMBaHNUS NO crieaytoLlemy anroputmy:

1. B cucteme gomxkHel 6b6ITb ABa pexrma paboTel: ABTOMaTUYECKUI 1 Py4yHON, nepeknioyaemblx
Tymbnepom PEXKUM (SA1).

2. B aBTOMaTtmMyeckom pexvmme arnekTpoMOTOpP AOSMKEH BKMOYATLCS M OTKIOYATLCS HaXaTuem
kHonkm MYCK (SB1) uepes 3agaHHble uHTepBarnsl BpeMeHn (15 ¢ — BkntoyeH, 10 ¢ — OTKIIOYEH).
YcTaHoBKa A0MmKHa OTKYaTbCA Yepes UHTepBan B 5 MUHYT UK C NOMOLLbIO kHomku CTOIM
(SB2).

3. B py4HOM pexunme aneKTpoMOTOp OOSMKEH YNPaBnsiTbCst KHoMkamu (6e3 BpeMeHHbIX MHTEPBANoB
OTKINIOYEHUS).

4. B cnyyae neperpysku anekTpoMoTopa (Ha KOTOPOM yCTaHaBnNMBaeTCs COOTBETCTBYIOLNA OATYNK
— F1) ycTtaHoBKa gorkHa aBToMaTUYECKM OTKMIOYAaTLCS C MHAMKauMen pexnma HencnpasHocTb
namnon HL1 v 3ByKOBbIM NPEPbLIBUCTBIM CUrHANoM (MHTepBan NOBTOPEHMS 3BYKOBOIO CUrHana —
3c).

5. 3BykKOBOW curHan JormkeH oTknovaTbes kHonkon CBPOC (SB3).

6. C nomoupto kHornku KOHTPOIb (SB4) gomkHa NpoBepATbLCA MCNPaBHOCTb 3M1EMEHTOB
curHanusauum — pabota namnsl U 3ByKOBOIO CUrHana.

Bbi6op nporpammupyemoro npuoéopa

Ona peanusaumMn OaHHOW 3adaun ynpaenslolmMin Npubop OOMKEH UMETb LWecTb BXodoB (MO 4uchy
YNpaBnsoLWMX CUrHaNoB) U Tpu BbIXo4a, YTo obGecnevmsaert ftobas mogens npubopa ns cepun MP110.

Ona peanusaumm cuctembl Ha OCHOBe nporpammupyemoro pene [1P110-24.80.4P  moxHO
BOCMOI1b30BaTbCS CXEMOM:
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11 Mpunmepbl NpoeKTOB

Mporpammupyemoe pene

UcTouHmk
«KOHTPONb» SB4 nP110-24.80.4P NATAHURA
# 12| 18 I E = G2
«acsp%saa‘“ §/S2 \_ — |14 M1 U
Fi 10} 17 Q1 [15 Ot
ﬂﬂﬂmmﬂmnﬂﬁﬂj - 91| 16 I_ Q2 164
BKIl — asromamvseckii 8 |5 é —~ HAT
PEXHM \_
OTK—pyasoit =
= I cromse2| | 7] M g Q2|18 fE}-*
- < Ll
TIVCK» 5B1| o413 2 e
g g 22 1 ’f\_ — [0 Hu
WeTouHmK | peyg, sai 1.4 1 S/S1 = U 3 [21—69—
NUATaHWA ot 3 1 . i
33455; 2 |+24B \_ — 123
- 1] 08 Q4 |24

PucyHok 11.1

OnekTpnyeckaa cxema nogkntoveHusa: SA1 — nepekniovatens OFF-ON, SB1- SB4 — kHonku ©6e3
dukcauun OFF-ON, M1 — anektpomoTop, HA1 — 3BoHOK, HL1 — uHOukaTtopHas namna.

Paboty nporpammbl npubopa MOXHO NPeAcTaBuUTb B BUAE Lienen CXembl, NpUBEOEHHON HUXKe (BbIXoAbl
Q1-Q3 cOOTBETCTBYIOT BYM KOHTaKTaM KrneMMHUKa nporpammupyemoro perne MNP110-24.8[0.4P).

+LIITHT —
A sl i DI
(mci?:la s| RS
&l w owm |
2l
L >
Fi ww| —{um
Lyl | [0
03 D4
SA1 & Janepx. J
«PEXMM: I (W BKN.
— 9 (W) 5 MuH
05
lexep. D8 M1
o7 umMn,
b LIg eonio [ LI 1188 )
09 }
= D10 (W) M)
SB3 b 5 lenep. D11 HA1
“CBPOC> | e L [ |
+——5 R (BLINK) @]
wa 012 I HL1
03|
SB4 1 »
<KOHTPOMb» | T ®
b |
— ' W) |
— 1

PucyHok 11.2
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OnuncaHue paboTbl cxembl

Llenb Bxoaa 12 (BknroyeHue ycTaHOBKM): B cryyae Haxatusa kHonku MYCK (SB1) Ha Bxoge S (D1)
nosiBnsieTcsa norndeckas «1» — Ha Bbixoge RS-tpurrepa D1 yctaHoBuTCS nornveckas «1». [laHHbI curHan
nocTynaeT Aanblue B 3aBUCMMOCTM OT COCTOSIHUS BKNtoyaTens SA1:

» ecnu koHTakTbl SA1 (PEXXUM — Py4yHoW) pasomKHyTbI, lornyeckas «1» npoxoanT yepes
anemeHTbl D8, D9 1 noctynaeT Ha Bbixog Q1 (KOHTakTamMu BbIXOQHOTO pene BKUYNTCA
anekTpomotop M1);

+ ecnu koHTakTbl SA1 (PEXXUM — ABTOMaTU4YECKNI) 3aMKHYThI, Tornyeckast «1» npoxoamT TONbKO
yepes anemeHT D3 ansa 3anycka pabotbl 6riokos D4, D5.

Lenb Bxoma I3 (oTknioyeHue yctaHOBKM): npu Haxatuu kHomnku CTOIM (SB2) wnu cpabatbiBaHum
partdvka F1 Ha Bxoge R (D1) nosBnsieTca normdeckasa «1» — Ha Bbixoge RS-tpurrepa (D1) yctaHoBuTtcs
norndeckun «0» (BknoyeHue Bbixoga Q1 6roknpyertcs).

Llenb Bxopa |11 (dhopmupoBaHMe MHTepBaroB paboTbl aneKkTpomoTopa): ecnu Tpurrep D1 BkntoYeH 1
KoHTakTbl Bkrtovatens SA1 (PEXXUM — ABToMaTM4eCKUIN) 3aMKHYTbI:

* curHan norudeckon «1» ot SA1 npoxogut Yyepes anemeHT D3 1 noctynaet Ha D4 ((popmumpoBarens
UMMNyrbca C 3aepPXXKon 5 MuH). [laHHbI MMnynbe, Npoxoas vYepes anemeHT I (D2), noctynut
Ha Bxog R Tpurrepa D1, 1 ycTaHoBKa OTKNIOYNTCS;

e curHan norudeckon «1» ¢ Bbixoga D3 noctynaet Ha D5 — reHepaTop MMNyNbCOB C NapaMeTpamu:
norudeckas «1» — 15 ¢, nornyeckmin «0» — 10 c. [laHHblE MMNYNbChI C BbIXO4a reHepaTtopa
npoxoaat yepes anemeHT LI (D8) n noctynatoT Ha Bbixod Q1 Ansa ynpasneHus paboton
anektpomoTopa M1;

» Ecnu koHTakTbl BkntovaTenst SA1 (PEXXUM — PyuHoi) pasoMKHyTbI, TO flormdeckuii anemeHT D3
3abnoknpoBaH, 1 curHan c Bbixoga Tpurrepa D1 yepes anemeHT D6 cpady noctynaet Ha Bbixog Q1,
T. €. B JaHHOM peXxume COCTOsIHWE BbIXxoAa Tpurrepa ynpaensiet paboTon anekrpomotopa M1.

Llenb Bxopna 16 (BkniovyeHMe 3ByKOBOM CUrHanu3sauumn): B criydae cpabatbiBaHusa gatumka F1 Ha Bxoge
S (D9) nosiBnsieTcs nornyeckas «1» — Ha Bbixoge RS-tpurrepa D9 yctaHoBUTCA norudeckas «1», kotopas
BKntovaeT reHepatop D10 c napameTtpamu: norndeckaa «1» — 3 ¢, normdeckun «0» — 3 c. [daHHble
UMNynbCbl NpoxodaT Yepes anemeHT U (D12) n noctynatoT Ha Bbixod Q2 ansa ynpasneHus paboTon
3BoHKa HA1.

Llenb Bxoga 17 (oTkniovyeHne 3ByKOBOW cUrHanusaumm): B criyvyae Haxatusa kHonku CBPOC (SB3) Ha
Bxofde R (D9) nosBnsercsa normdeckas «1» — Ha Bbixoge RS-Tpurrepa yctaHoBuTcs norudeckuin «0», u
reHepatop D10 oTkntoyaeTcs.

Llenb Bxoaa I8 (koHTpomnb paboTbl namnbl M 3BYKOBOWM CUrHanusauum): npu HaxaTou KHOMKe
KOHTPOI1b (SB4) nornyeckas «1» yepes anemeHT UM (D11) noctynaet Ha BkntoyYeHne Bbixoda Q3 —
namna HL1 BkntounTtca. Ecnn koHTakThl gatymka F1 3aMkHyThl, TO Bbixog Q3 Bkntovaetcs. Npu HaxaTomn
kHonke KOHTPOIb (SB4) nornyeckas «1» yepes anemeHT U (D12) noctynaeT Ha BKMoYeHUe Bbixoaa
Q2, n 3BoHOK HA1 BKkNroUnTCS.

Xonct npoekta B OWEN Logic 6yaet nmeTb BUA:
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PucyHok 11.3
III NMPUMEYAHUE

1. OcrTaBLumecs cBOGOAHbIE ABa BXOAA U OAMH BbIXOA MOXHO UCMONb30BaTh ANS BBEAEHUS
[ONONMHUTENBHbIX PYHKLMA. Hanpumep, nepekntovaTtb YeTblpe pa3HbIX MHTepBana
ANMUTENBLHOCTU aBTOMATMUYECKOM paboThbl 3NEKTPOMOTOPA N U3MEHSITL Aipyrve paboyne
napameTpbl yCTaHOBKM.

2. TexHonormnyeckui LMK paboTbl yCTAHOBKN MOXHO cAenatb NOMHOCTbI0 aBTOMAaTUYECKUM,
€Cnn cxemy JOMOMHUTb UHKPEMEHTHbIM c4eT4nkoMm (CT), BbIXOOHBIM CUTHANIOM KOTOPOTrO
MOXHO BbIkntovaThb Tpurrep D1.

11.3 BbiBOA4 3Ha4YeHMA NepeMeHHON Ha IKpaH

3agaya — Ha npubope C MOAKIHYEHHBIM K HEMY MO MHTepdency CBA3M Modynio BBOAa HeobXxoanmo
cunTaTb 3HAYEeHUS Ha Bxogax 1 n 2 Mmogyns v BbIBECTU UX HA gucnnen npyudopa.

[ns paspaboTkv NnporpamMmebl criegyeT:
1. Cosgatb HoBbIN NpoekT B OWEN Logic.

2. [MopknounTb WabrnoH CeTEBOro YCTPOMCTBA B MPOEKT. [111s1 9TOro cregyeT 3anyCTuTb MeHeaKep
KOMMOHEHTOB 1 OTCOPTUPOBATbL KOMMOHEHTLI MO Kateropun LLIabnoHbI ceTeBbIX YCTPOUCTB. /13
creHepupoBaHHoro crnucka Bbibpate MB110-8A 1 HaxxaTveM Ha KHOMKy 3arpy3uTb B NPOEKT
ckayaTtb LabroH.

¥ Menemkep komnoHerTos — o X
Ornaiin 62sa | Eugnvoreka
~
[] 3amyswmesnpoext | | 3arpyswme s Gvemorery | [Monoc x MB110-8A
Konromerms ] Viua Onvcame Bubnuorexa | Mpoext = lata cosmann: 10 asryera 2018+
Uanone ceteskiyorponos || |1 [E) MB110-2A &7 = Llota amerenns: 10 asrycra 20181
KaTeropus O & Meii0-2AC & v
Wla6norel caTesbix yoTpo. 18 || T MB110-8A v v
i Vim Ampec
H v v
s MB110-8AC repemersol Tun aare o Kommistrapu
i |0/ 0 |me1108x v v 1 Lenowcrerros 0 Mlonaxerne aecATHo Touw 1A sroza 1(awas. do)
0O B mB110-16x v v dp2 [I——— 3 MonoxeHvie pecATHoN Toukw AnA Bxopa 2(sHad. dp)
p nowncneros lonoxerine RO TouKM AR Bx0Aa Haray. dp
O = |mBi10-32 v v dp3 Les 12 T k' dy
[m} MK110-4X 4X v v dpéd Lenowacnentoe. 18 TMonoxeHie RECATM4HOR ToMKM ANA BxoRa 4(sHau. dp)
0 MK1108X 4% v v dp5 Lenowicreros 24 Tlonoxenie AECATH4HOR Touky AnA Bx0a 5(skay. dp)
0 T v v - o6 Lenowicneroe 30 Tonosenie aecATMHoi Touky AnA Sx0aa Blzway. dp)
o7 Lenowicnerros 3% Tonoxenve necAmnoi Toukw An Sx0aa 7isnay. do) @
Pesynerar oncpaws = Ouwnbow 0 7] Yenewno swnonmenc: 0 T

3. B OKHe HacTpoek Npubopa NOAKIUYUTL ITOT LIAGOH .
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®© N oo

1.

12.

Mocne pobasneHus wabnoHa ceTeBOro yCTporcTea B Tabnuue nepeMeHHbIX CrieayeT YyTOYHUTb
UMEHa 1 TUMbl MePEMEHHBIX, KOTOpble NNaHMpyeTcs BbiIBOAWTb Ha akpaH (lzm_fl1 v lzm_f12). 3To
TemnepaTtypbl, U3MEPEHHbIE MOAYNEM, U Nepegasaemble B npubop no npotokony Modbus.
[MepeMeHHbIe MEIOT TUN C NNaBaloLLel 3ansTown.

BuiGepnTe ceTeByto NEpEMEHHYHD AN CO3A3ITE HOBYHD X

Mowneck é‘

=

— @

MB110-84, 16 E

]

Wran Twun nepemeHHoit PYHKLIAA YTEHIA PYHKLIA SAMTKCK peﬁjce'l;a Aﬂp?;ﬁ?wa KommerTapuin o

: =]

lzm_fl1 C nnasatowe... - x03 - Het - 4 %

lzm_fl2 Cnnagaowe... - 03 - Het - 10 %

lzm_fi3 Cnnaeawwe... -~ x03 - Het - 16 @

lzm_fl4 Cnnagaowe... - 03 - Het - 22 -2

lzm_fl5 Cnnaeaowe... - 03 - Het - 28 E

lzm_fl& Cnnaeaowe... - 03 - Het - H @

lzm_fI7 Cnnapatowe... - 003 - Het - 40 %

o

lzm_fI8 Crnnasawwe... - 0x03 - Het - 46 =

< He Beifipana > bynesckoe - 001 - 005 - 0 8 g
OK

[NepenTn B MeHepXXep 3KPaHOB.
[BOVHBIM HaXKaT1eM Mo 3KPaHy OTKPbITb PeAaKTOP IKPaHOB.
M3 BrnbnuoTtekn koMmnoHeHTOB fob6aBuTe anemeHT BBoa/BbiBOA (int/float).

OTKpbITb CBONCTBA 3MIeMEHTa U yka3aTb TUN nepeMeHHon — BelwecTBeHHbIW. 3aTeM B CTpoke
MNepemeHHas HaxaTb Ha KHOMKY «...».

8 OWEN Logic - m} X
Paitn Bun  MpuSop Cepenc  Pacuwmpesus  [Nomows
DOR& 06 - A
f Cxera™ | 3kpan "Jxpan 1" X | BWGNMOTEKE KOMMNOHEHTOB AP ox
]
E = -
E G, i @, 100% - S il &
H 3NEMEHTbI YNpaBneHna i
o
3 | a
8 F== Mexa
-
Croiicrsa Beon semon (ntffioat)1
+00 ,0 -
=281 |
=] [T em_fi4 [22] wl A
Thn nepemeHHoR BewecTeeHHbIA
3nakos 3
Mocne sanaToit 1
Texet a0 v
MNepemetnan
MNepemerHan ana oToGpaxeHan
#6:0% | Mepen:0% [Pcrnaviiaz | naviix | 0avia% | i Npeopre nomcnosen | 4.COMS

B Tabnuue nepeMeHHbIX BbiOpaTh NnepeMeHHyto Izm1 Ha Bknagke RS-485, Cnot1.

B none 3HakoB B CBOMCTBaX areMeHTa ykasaTb HE06X0AMMOe KONMYeCcTBO 3HAKOB A5 BbIBOAA
3Ha4yeHus BbiOpaHHON nepemeHHol. B none Mocne 3ansaTon ykasatb KONMYeCcTBO APOOHbIX
pa3psigoB. B none AnuHa ykasaTtb o0Llee KonM4ecTBO 3HaKOB arnemeHTa. B none TekcTt Ao
HabpaTb T1 1 noctaBnTb Npoben AN oTAeneHns 3Ha4eHUs OT TeKCTa

B none PepgakTupyemo nocrtaBuTb HeT, Tak kak MeHsITb M3MepeHHble Ha MoZyre 3HaYeHus!
TemnepaTyp Hemnb3sl.

Ha aTom HacTpoika ogHoro anemeHTa Beoa/BbiBop (int/float) 3aBepwena. [ns ynpolieHus
AanbHeviwen paboTbl cnegyeT CKONMPOBaTh SMIEMEHT CO BCEMU HAacTPOMKaMu, HaxaB Ha Hero
IMKM 1 BbIGpaB B KOHTEKCTHOM MeHI0 KonupoBaTb (Mnv criegyeT BOCMnonb30BaTbCs COMETaHMEM
knasuw Ctrl + C).
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8 OWEN Logic - [m] X
Pafin Bwua MpuSop Cepeuc Pacwmpenmn  [Nomowe
0B @on - Q9D
? Cxema® | 3kpan "Ikpan 1" X | BuBAMOTEKE KOMNOHEHTOS n B x
i
i @, o0 @ 0% - o i &
o
5 3neMeHTbl ynpasneHusa i
: | -
@ === MeTka
+ CeoiicTea Bsoa/seisoa (nt/float)2
T 1 00,0 [eme
T2l
=] ~ ImanasoH ~
dE KoHTpons Oa
T 2 O O ’ O Markcymaym 65535
Murmryra 0
~  Koopmmams ©
Lwma
MakcumansHan anuHa snemeHTa
Ph: 0% Mepem.: 0% iCI’II'BY' 13% na3y: 1z I 03Y: 8% I, Mpwop He Nogknouen 1,COM3 | .

PucyHok 11.4

13. BcTaBuWTb CKOMMPOBAHHbIV ANEMEHT NOBEPX CyLLecTBytoLLero, Haxxas KM Ha akpaH v BiOpaB B
KOHTEKCTHOM MeHI0 BeTaBuTb (Mnn Bocnonb3oBaTtbcsa coveTtaHnem knasuw Ctrl + V).

14. Ha BCcTaBneHHOM anemMeHTe M3MeHUTb NnepemMeHHyto Ha lzm_fl2 n 3ameHnTb TEKCTOBBIN BNOK Ha
T2. Nporpamma roToBa K 3arpy3ke B npnbop.

11.4 3apaHne yctaBOK TaMepoB C 3KpaHa

3agauya — Heobxoammo ynpaenaTb 3agepxkammu Ob Blink (reHepaTop npsAMOYronbHbIX MMNYNbCoB) n TP
(MMNyNbC BKMOYEHWST 3adaHHOM ONuTENbHOCTU) ¢ aucnnesa npubopa. lNMpegycmMoTpeTb BO3MOXHOCTb
npeobpasoBaHusl 3aJepXeK B MWINUCEKYHAbl, CEKyHAbl WNM 4Yacbl. [dononHuTenbHo Heobxogumo
oTobpaxaTb 3afaHHyto yctaBky OB Ha ancnnee npubopa.

[ns peanvsauuun 3agaym 6bin BeibpaH MP200.

XoncTt NpoeKTa C dneMeHTaMn npnuBeaeH Ha nnjiiocTpaunm Hmxe.
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11 ' : BLINKI ' ' r Q1

— RTRIG1 L| Q
1 Ql-. oc| Th
| . . oc| Tl . . I

12 Q2
| RTRIG2 L TON1 T_

. ) . sckon ) ) .

13 |~ —~ Q3
S ONUTeNbHOCTL OTKIL. COCTORHNA BMC S
— t_off blink >4 [ Writeto FB -

14 | | TOFLOAT — — Q4

L x DIV |- —x— t_off_blink_s_f|
S - DIV s t_off_blink_s | [ 1000 b —
ﬂ.l'l“TeJ'leOCTb OTKN. COCTOAHWUA B C.
15 |- [INWTeNLHOCTL BKN. COCTORHMSA B MC ~ Q5
t_on_blink —_— —«— Write to FB ‘
— 1 | ) | TOFLOAT || DI I—
—_— t_on_blink_s_f
16 : DIV L t on_blink s 1000 6
B - e T -
ﬂ.l'l“TeJ'leOC’Tb BKIN. COCTOAHMA B C.

——— BPEMH 3afepXK1 BKNHWYeHUA B MC L
17 L B S - Q7
. [oon >t [wicwrs ‘ L

| w| TOFLOAT |oe—n
LT ( o]
— DIV t_on_ton_s ] [ 1000 - = == S—

18 |- - Q8

Bpen 3afepXXK¥ BKNH4YeHWA B C.
Al -~ F1

PucyHok 11.5 — Cxema anroputma

@b Blink (reHepaTop npsAMOYronbHbIX MMMYbCoB) U TP (MMNyNbC BKNIOYEHUS 3a0aHHOW ANUTENbHOCTH)
NPUHMMAIOT B KA4eCTBE YCTaBOK YMcCna B LienovncneHHom doopmaTte ¢ OUCKPETHOCTLIO 1 MC.

Y106kl NepecymTaTh YyCTABKM NOA HY>KHbIE eAMHULbI BpDEMEHW CrieayeT:

* Ang oTobpaxeHus 3Ha4YeHUN B CeKyHOaX, crieqyeT pasgenntbe BBeaeHHoe 3HaveHue Ha 1000;
* A5 oTobpakeHus yCTaBOK B MUHYTax CrieayeT pasgenvTb BBedeHHoe 3HaveHune Ha (60 - 1000);
* ang oTobpaxeHus yCTaBOK B Yacax. crieqyeT pasgenvTb BBeAeHHoe 3HaveHue Ha (60 - 60 - 1000).

- ey
SKpaHL! [ANA PEAAKTHPOBZHMA SHaeHHit YCTaBOK T TR E IR T
[ [Com o> | - (eore) - —
= i |- O LTI P s p : a4/ \
i _® §§ 00000 M c ) \ | e - ot pincs Ha 3ToM akpae OTOBPAXIOToR YCTABKH B CoKYWATK, LOOMHCEHHbIe SHaveHn  float opwar
— \ —TTnx —
t_on . 00000 M Cllli5 | [Fmensnoors sin cocrommm swe ‘ Jos]
L (o | ) 00 cf [0o0Y ¢ 000 ¢
: (P f)
t _on 00000 wmeo|lEl | —E= g o] ILf+ 0 o [+ 0, o 00,0
— \ . X
e T
17 |- -~ Qr
L t_on_ton >4 o Write to FB.
e e - )

Ecnn Heo6xoammo BLIBOAWUTL 3HAYEHME YCTaBKM C OECATUYHbIMU 3HAKaMu, cregyet NepeBecT YMcno B
TWN C NNaBaloLLeln 3ansTon U NOAENUTb HA COOTBETCTBYHOLLNIA KOS DULNEHT.

Mpumep
[nsa nepeBoga 2500 munnncekyHa B cekyHabl cneayet: 2500 mc + 1000 = 2,5 c.

11.5 NoakntoyeHue NMP200 k OwenCloud 4yepe3s wnto3 NMM210 no
npoTtokony Modbus RTU

Bynem cuutatb, uto NMM210 yxxe nogkntoyeH k NMP200 n HacTpoeH Anst paboThbl.

[ns nogkntodeHna cnegyer:

1. Cospgatb npoekT anga NP200 8 OWEN Logic.
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2. B okHe HacTpoek npubopa (cM. 5) 3agaTtb napaMeTpbl, Kak Ha UNIOCTPaLUN HUXeE.

Hacrpoiika npuopa - O *
—}- MpuSop Monyaynnekckeil uiTepdeic nepeaayn AarHbX. JnuHa nuHue go 1200 m (Ges noeTopuTensid), MoxHo
i NogKMoYMTE 40 16 YCTpoRCTE.
Yacul
—f Mneppeitce: @) CoenaTe no yMomHaHuo ﬂl J8BOACKKE HECTROMKN
Cam. 16 Tvn wHTepdeiica:
Meogynu pacwiupetnn Homep cnota: 1 -
—} Buoms Pexum:  Slave -
A
|} AHBNoroBhie MpoToken:
+}- NwckpeThbe
= P Ckopocte: 115200 -
—| Beixoae!
3} Avckperhiie YemHocte:  Het -
Yucno cronGar: 1 -
BuTb! AaHHB: | 8 -
10
KorraeHTapuii:
Mpouwtats JaKkphiTe

3. B HacTpovikax cnota yka3satb agpec 1 n 0obaButb ceTeBble NepeMeHHbIe, Kak Ha UnncTpaumum

HUXxe.
Hactpoiika npubopa — O *
= Mputop Wrn: Cam Aapec: 16
Skpan
Crapwwm perscTpom Bncpen Crapwwm Saiitom enepen
Yack o~ 5 1 A 3
—1- Mhrepapeiico
—}- RS485, Cnot 1, Slave TorETEr
Cam, 16
Meogynu pacwnpennn
— Bxonsl + lﬁ X Wrms: whfar
(4} Ananorosbie Vinm nep emertoi Tun Afpec perucTpa Tun:; LUenoucnenHoe -
(4} OuckpeThbie ar C nnasamwed sanAToil 512
2. Beixons! whar Llemouncnentos 512 Peructp: | 512
(+}- [uckpeThbie KaormerTapuit:
1 ]
MpouwTate 3EKPLITE

4. Cnedyem obpamumb 8HUMaHUe, 4TO NepeMeHHas ¢ nnasatoLen 3anaTon (rVar) saaHuvaeT gsa
peructpa B namaTu npubopa (B gaHHOM criydae — 513 n 514).

5. Cospgatb 3KkpaH B MeHegkepe akpaHoB (cM. 2.8) n obaBuTb Ha Hero anemeHTbl BBoa-BbixoA Int
n Beoa-BbiBog Float. [pnBA3aTth kK HUM nepemeHHble wVar 1 rVar. B HacTponkax arnemMeHToB
ansa napametpa Pepgaktupyemo crnefyet noctaButb 3HadeHve [la, 4ToObl MMETb BO3MOXHOCTb
n3mMeHsATb ux ¢ aucnnesa NMNP200.

CeoiicTea Beog fewieoa (int/float) 1 oA ox
B =2l
I n t O O 0 O MepemenHan wVar [512] -~
i Tun nepemetHoR Llensst
3nakos 4
% Mocne sansAToi 0
F I oat +:i0:0:,:0 Tecerao
TexeT nocne
Pepakupyema Oa
[ P C &
Mepemernan
MepemenHan AnA oTodpaxeHuA
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11 MpumMepbl NPOEKTOB

3arpyantb npoekT B [1P200 (Mpubop — 3arpy3utb nporpammy B npuoop).

3aiTu Ha rmasHyto cTpaHuuy cepsrca OwenCloud. Ecnu elle He 3aperncTprpoBaHbl B cepsuce
— HeobXoaAMMO NPONTK NpoLEeaypYy perncTpauuu.

8. T[lepentn Ha Bknagky AGMUHUCTPUPOBaHMe, OTKPbITb BkNaaky Mpubopbl 1 HaxaTb KHOMKY

0b6aBMTE NpUBo
[Do6aBuTtb Nnpunbop ( +'ﬂ' P P

9. VYkasaTb criegytoLime HaCcTPOMNKK:

* WUpenTtudukarop — eeectu IMEI ceteBoro wnto3a (ykasaH Ha kopryce LUm3a);
* Twn npubopa — BbiGpaTh TN NMpounssonbHoe yctponcTBo Modbus;

+ Appec B ceTn — ykasaTb agpec 1;

+ HasBaHue npubopa — BBeCTU Ha3BaHue nNpnbopa;

* YacoBoM nosic — ykaszaTb 4aCOBOW MOSIC, B KOTOPOM HaxoamTcs npubop.

[obasneHne npubopa

NaeHTUdMKaTop* Beeaute IMEI ceTesoro wnws3a

Twun npu6opa* ‘ MpownssonebHoe ycrpoicreo Modbus v

Agpec B ceTn® ‘ 1 ‘

3aBoACKOW HOMep Llenoe, He 6onee 17 3Ha

HazBaHue npubopa* ‘ ne200 ‘

YacoBoid noac* ‘ GMT+3:00 ¥

BpemA Ha CTpaHKLEe Npyubopa 6yaeT CMeLaThCa B
3aBUCMMOCTI OT YaCoBOro NoAca.

OTMEHWTB NobaBnTh

10. Haxatb kHonky [lo6aBUTb.

11. Haxatb Ha Ha3BaHuWe npubopa, 4Tobbl NePenTN K ero HaCTPOMKe:

[[slll5o3R  [onb3oBaten  Mpodwnb KOMNAHWK

TWN, Ha3BaHWe, pacnonoxeHwe NpuGopa wan waeHTupukarop | Q, | Kateropuu... == [lo6aBuTe Npubop
Cnucok Npr6opos koMnaHuy. Boi6paHs! BCe KaTeropum.
MokasaHel 3anucK 1-6 13 6
HasBaHue Mpubop WaeHTudukatop O6HoBNEHO
© TNJK Cloud MAK yepes Modbus TCP 6A:77:00:FF:E1:63 TONBLKO YTO i
npP200 MNpow3sonsHoe ycTpoiicTeo Modbus 11122333 ]

12. Ha Bknagke O6wwee/O6LwWwmMe HAaCTPOWNKM yKkasaTb CKOPOCTb onpoca u HacTponkn COM-nopTa
npubopa B cootBeTcTBUM C HacTponkamn B OWEN Logic. HaxaTtb kHonky CoxpaHuUTb 415
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11 Mpunmepbl NpoeKTOB

NPUMEHEHUA HOBbIX HACTPOEK. B Clny4ae HeoBbX0AMMOCTN MOXHO U3MEHUTL U apyrue HaCTpOIZKVI

(Hanpumep, nepuog onpoca).

OBLME HECTPORKM HacTpoiiki pacnonoxeHns Ha KapTe

Tekywmia naeHTNHUKaTop
Tun npuéopa

HoBbiid naeHTUpUKaTOP
3aBofcKoi HOMED
HassaHwe npuGopa*

Yacosoi noAc*

Bpema xpaHeHWA apxmsa*™

"OnepaTMEHLIA" Nepwog onpoca*

"KondumrypaumoHHbsia” nepuog onpoca*
"¥npasnAloWWA" nepyuog onpoca*

Cropocts COM-nopTa*

Hacrpoiika COM-nopTa*
Appec B CETH*

TafmayT MeXIY CUMBONaMA*
TalmayT BCero cooGLeHna*

NpoTokon Madbus*

11122333

MpoussaneHoe yoTpoiicren Modbus

MP200
GMT+3:00 v
Bpems Ha CTpaHMLUE NpWBopa BYAET CMELLATECR B 3EBMCMMOCTA OT YEC0B0ro NORCE
a0 AHeR
=1 CEKC
MHTEpBaN oNpoca onNepaTHEHbIX NEPaMETPOE
5 cex
MHTEpBan oNpaca KOHGWMYPaLMOHHBIX NapaMeETpoE
5 cex
WHTEpsan onpoca ypasnsemMbx NapaMeTpos
115200 T

&N1 v
100 MC
100 MC
RTU L]

PaBPEI.I.IaTb MaKeTHoE YTeHNe

CucTema ByaeT rpyNNUpoEaTh SaNPpochl K 0o

CoxpaHums

13. Ha Bknagke MNapameTpbi/HacTporku napameTpoB Modbus fo6aBuTe napameTpbl Bpy4YHY!HO.
CnepyeT o6paTuTb BHUMaHue, YTO agpeca permcTpoB YKa3blBalOTCS B LUECTHaALaTEPUYHON
cMUCTEME — MOITOMY UCMONb3yeMble 3HAaYEHWS OTNMYalTCs OT Tex, KoTopble npuseaeHsl B OWEN

Logic — 512 (DEC) = 200 (HEX).
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11 MpumMepbl NPOEKTOB

YnpasneHue npuéopom: MP200 i

O6ume  Cobbitus

Hactpoiika napameTtpos Modbus

Ao6asuTe == YAanWTh Bre napametpbl MMNopTUpOBaTh... v
Kop, PYHKUMA DPYHKUMA Appec Popmat MopsaoK xpaHeHusi  OTo6paXcaemMas euHALA
napameTpa uTeHWs 3anvcu perucrpa XpaHeHus 6alT u3mMepeHus HazBaHue
rvar 03 16 201 float Mnagwmii 6aiiT csagu none: 3 uwdp nocne TodkK, 6es  FLOAT ]
eAVHAL
wvar 03 06 200 uint16 Mnaagwmii 6aiiT csagu none: 3 uwdp nocne ToukK, e INT 7
eqvHML

14. TlepelTu K NPOCMOTPY 3HAYEHUI NapamMeTpoB nNpuodopa. I3MeHUTb 3HaYEeHNsI NEPEMEHHbIX C
ancnned NP200 n HabnogaTh cooTBeTCTBYOWME n3meHeHns B OwenCloud.

15. B cny4ae He0b6XoOMMOCTU M3MEHEHUS 3HAYEHWUIA CrieayeT NepenTn Ha BKNaaky 3anucb

napamMmeTpoB.
MP200-24.4.2.0 06HOBNEHO gy
TONBLKO HTO
Tabnuubl  Tpadukw  Jlor aKTWMBHbIX COBLITMIA  3anNWCb NapaMeTpoB
Kop napametpa NapameTp 3HaueHHe
rvar rvar 5.500
wvar wvar 9.000

11.6 YnakoBka/pacnakoBka 6ut/uenbix yncen

3agaya — HeobXoaMMO CcuUMTbIBaTb COCTOSIHME BXOO4OB MNpuboOpa M BbIBOOWMTb Ha 3KpaH COCTOsSIHME
BbIOpaHHOro Bxoaa.

Ha wnnioctpauum Hmxe MpuBedeH XONCT MpoekTa C WCMoNb3oBaHMEM MakpoCOB W3 MeHemxepa
KOMMOHeHTOB (CM. 3.10) 1 HaCTPOWKN CBOWCTB 311IEMEHTOB BbIBOAA Ha 3KPaH.

I S
— BM_in1 | In_to_Var1
12 «| bm bm |- Macka 3Hat|enneﬂ
| 0 I Shift H Homep Bxona
13 DI_1 MHBepTHpoBaThL
DI_2 B
DI_3 B x 0O0O0¢ BB K no
14 — — — : DI_4 - — oo s e B
DI_5
DI_6
|5 DI 7 Cooficrma Boonformon. (rtffoat]l = * CeoiicTea Beoa fBeisoa (Boolean)l O x
' - - == 2 o wv=|a l |
] Dl 8 w [anason =
— Komrpons a Koopmmans
16 [T— §5535 e
v Koopmmams E 0
- * 0 v [NapameTps
~ :w ! L lNepemertan [il
|7 Mepemerran [nin] Teker "True" Bxn
_l:- nepeserHon 'llﬂ"""' TexcT "False" Boxn
i wu R Texct oo
Texct o Bx o Teker nocne
TexcT nocne "
I 8 ot Penaxkmapyemao Het
TR 5 Qe 5
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11 Mpunmepbl NpoeKTOB

11.7 O6paboTKa GUTOBbLIX NEPEMEHHbIX C MOMOLLLI MaCKM

3apaya — no curHany BbIXOAbI BKIKOYAKTCA MNK BbikNtoyatoTcs. Ecnv peanusyerca gononHutensHoe
ycnosue — cpabartbiBaeT Bxog 1, T0 Bbixoabl 2, 4, 6 1 8 AOMKHbI TPUHUMATL UHBEPTUPOBAHHOE COCTOSAHME
OTHOCUTENBHO TEKYLLErO.

,D,J'Iﬂ 3agaHunsa COCTOSIHUN BbIXOAOB cnenyeT UCnosfib3oBaTb MaKpOCbl U3 MeHeXepa KOMIMNOHEHTOB (CM.
3.10) — BOOL_INT v INT_BOOL.

JononHuntenbHoe ycrnoBune AaHHOMO NMpuMepa MOXHO peanv3oBaTb C MOMOLLbI0 MOBUTHOMO WMCKMIOYEHNS
XOR. B kayecTBe Macks MOXHO BOCMONb30BaTbCA LIENoYncneHHon koHctaHtom — 170 (10101010 B
OBOVYHOM BUAE).

Xonct NnpoeKTa B peXXume CUMynaumm npuBeaeH Hmxe.

ouTos
ouTog
ouT10
ouT11
ouTi2
ouTi3
ouT14
OUT15 -
OUT16

11 1 Q1
1 [ INT_BOOL1
BOOL_INTA 0
oo K 0 SEL [170-1701N (01-16) ouTo1)-. 1[ 2
it —04 -
[ 170 outoe — ]
[ bitz >o0—p-INO2 L on - ouTos? B
170 G
bits >0 —0-INO3 170 170170 Q3
{ 5 . : ouToal! Q
| bita >0—0INO4 ouTos° |
[ bits>0—0-INDS , Q4
oUT06
[ b6 >0—0-INOG ouTor®
[ bit7 >0—0{INo7 , °l Q5

bitd 0+—p-INO8

—{IN10
— IN11
—{IN12
—{IN13
— IN14
— IN15
»— IN16
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