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AHHOTALMUA

HacTtoswee pykoBoACTBO nonb3oBaTens (ganee — PykoBOACTBO) ONUCbIBaeT
nopsagok  pa3paboTkm  npuknagHbix  nporpaMmm  nonb3oBatensa ans  KoHTponnepa
nporpammupyemoro norndeckoro MKLogic200 B cpene paspabotku Beremiz MKLogic200.

PykoBoacTBO coOepXuUT WMHAQOPMaUMIO O HasHadeHun cpedbl pas3padoTkuy,
yCrnoBusX, HeobXxoaummbIX [Onsi €€ BbINofiHeHMsl, 00 3anemeHTax nofb30BaTENbCKOro
WHTepgenca, o paboTe C AMHAMUYECKN NOOKIOYAEMbIMUM MOAYNSAMW — NnarMHamn, o
pegakTope sa3blkoB cTaHgapTta IEC 61131-3.
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1 O6wme cBeaeHNA o cpene pa3paboTku

1.1 HasHaueHwue

Cpepa paspabotkm Beremiz MKLogic200 (nanee cpepa Beremiz) npegHasHaveHa
ANA co3daHuMs M OTNnagkM MpuKnagHbiX MporpaMmm  nonb3oBaTens (ganee nporpamm
nonb3oBatens) ana KoHTponnepa nporpamMmupyemoro rnorudeckoro (ganee 1K)
MKLogic200 Ha si3bikax ctaHgapTta IEC 61131-3:

— Structured Text (nanee ST);

— Instruction List (ganee IL);

— Function Block Diagram (ganee FBD);

— Ladder Diagram (nanee LD);

— Sequential Function Chart (nanee SFC).

LleneBbim ycTponctBom npu pabote co cpegon Beremiz, T.e. yCTPOMCTBOM K
KOTOPOMY MOAKIMOYaeTca cpefa, U B KOTOpOe NPOU3BOAUTCA 3arpy3ka roToBOM NporpamMmbl
nonb3osaTtens, asnsetca KoHtponnep npombiwsieHHbin MK201 KOCA 421457.190A (nanee
KonTponnep), Bxoaswmin B coctas MJIK MKLogic200.

1.2 OCHOBHbIe KOMMNOHEHTbI

OcHOBHbIMK KOMMOHEHTaMK cpebl Beremiz sasnatoTca:

— pegaktop PLCOpen gna tekctoBbIX (IL n ST) n rpacdumyecknx aseiko (FBD, LD,
SFC) crangapta IEC 61131-3;

— komnunatop MatlEC, npeobpasylowmin nOrMKy n anroputmbl NPOrpamMMHbIX
MOAynen (M3 KOTOpPbIX COCTOMT MpUKNagHasi nporpammMa), ONMCaHHbIX Ha A3blkax
ctaHgapTa IEC-61131-3 B aKkBMBaneHTHbIN KOA Ha s3blke Cu;

— MeXaHW3M NnarnHoB, NO3BONSOLLNA CBA3bIBATb BHELUHNE MCTOYHUKN OaHHbIX;

— cpencTea OTNnagku NpuKnagHom NporpaMmmbl B peXXUMe UCNOSHEHUS.

lMporpammbl, HanucaHHble Ha 4a3blkax cTaHgapta |IEC 61131-3, ¢ nomoLbto
KomnunaTtopa  npeobpasylTcs B UCMOMHAEeMbIM  bans, KOTOpbIA  3arpyxaeTtcs
HenocpeacTBEHHO B KOHTpOMep.

[MporpaMmmHble MOLYNW, HanNUCcaHHble Nofib3oBaTenem Ha TekcToBbiX (ST, IL) n/nnu
rpacpmnyeckux (FBD, SFC, LD) sasbikax B cooTBetctBMM co cTtaHgaptom |IEC 61131-3
obbeamHeHbl B NpoekT. Kaxabln Takon npoekT npeacrtasneH B popmate XML n xpaHutca B
OTAenNbHOW narke.

WcnonHsiembin  chann, Onarogapss cpeactsaMm cpeabl Beremiz, moxeT ObiTb
pasmeweH B KoHTponnepe, rge OH 3anyckaetca M B npouecce paboTbl BbINOMHAET
cnegywLwine gencTeus:

— obmeHunBaeTcs AaHHbIMU C BHELLHMMW MOAYNSAMU;

— WUCMOMHHAEeT  anropuTMbl W NOrKKY, OMNPEedeneHHy nonb3oBatenemMm B

NPOrpaMmMHbIX MOAYIAX NPOEKTa;
— NpUHUMAaET N nepefaeT OTNagouHY NHOPMaLNIO.

CosgaHHas npuknagHas nporpaMmma MoXeT ObiTb 3anylleHa B pexume otnagku. B
AAHHOM peXunme MnosBNAeTCAa BO3MOXHOCTb BBOAUTb M U3MEHATb 3HAYEHUS MepeMeHHbIX
(aHanormyHo npoueccy otnagkm B IDE  gna  wupoko  mncnomnb3yembiX  A3bIKOB
NporpaMmMmpoBaHns) NporpaMMHbIX MOAYIEn, U3 KOTOPbIX COCTOUT NpuKnagHasa nporpamma,
oToGpaxaTb UX B BUAE rpaduka.
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1.3 CuctemHble TpeboBaHus

TpeboBaHnss K TexHWYeckum cpenctBam (KOMNOHeHTaM), Heobxoaumble AnNs
yCTaHOBKM U UCNonHeHus cpebl Beremiz, npuseneHsl B Tabnuvue 1.

Tabnuua 1 — TexHnyecknmn TpeboBaHmamu anga paboTtel cpeabl Beremiz

XapaktepucTtuka TexHn4yeckux | TpeboBaHus

cpeacTB

TakToBas yactorta npoueccopa MK 1000 MI'y (32 6uta/ 64 6uT)

OnepaTtnBHag namatb MK 116

OnepaunoHHas cuctema Windows XP/Vista/7/8/10
Linux

MoHuTop He meHee 17"

MuHUManbHoe paspeLleHne 3KkpaHa 1600x900

CBobogHOe MecTo Ha »xecTkom ancke | 116
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2 [loaroToBKa K paboTte

2.1 YcTtaHOBKa U HacTpouKa cpeabl Beremiz

[Ons yctaHoBkn cpeabl Beremiz HeobGxoauMmo 3anyCTUTb YCTAHOBOYHLIN  hawn
beremiz-setup_VX.X.X.exe, rge X.X.X HOMep TeKyLLen BepCum.

MpumeyvaHune: YctaHoBoYHbIN chann HaxoauTcs Ha CD n3 komnnekTta noctasku MJIK
MKLogic200. B cnyyae otcytctBua CD-gucka B koMnnekTe noctaBku, Heob6xoaumo
cBazatbca c npegcrasutenamm AO «HedTeaBTOMatvka» ANd ero nonyvYeHus
(KOHTaKTbl MOXHO HanTU Ha canTe KomnaHun — www.nefteavtomatika.ru).

[Mocne 3anycka yCTaHOBOYHOro dpanna nonb3oBaTtento dyaeT npeanoXxeHo BbldpaTb
A3bIK ycTaHoBkM (Puc. 1).

P -

EhtﬁEpHTE AZBIK YCTAHOBKW @

BrifepiTe AZBIK, KOTOPEI BYAET MOMONB30BEH
E MpOLUSCCE YCTSHOBKM:

By -

| Ok || OTHEHE |

PucyHok 1 — Beibop g3blka B npoLecce yctaHoBku cpeabl Beremiz MKLogic200

[anee byget oTobpaxeHa cepus NOABNAOLWMUXCA APYr 3@ APYrOM OKOH, B KOTOPbIX
Heobxoammo BbIbpaTb onuun yctaHoBku (Puc. 2). MoxHo BbibpaTb criegyowmne onuuu:
co3faHue 3Hadyka Ha pabodem ctone (Puc. 26), Bbibop nanku yctaHoBkn (Puc. 2B),
HanmeHoBaHWe nankun B MeHto «lyck» (Pwuc. 2r).
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0 ¥eranoska — Beremiz MKlogic200

E=RC

Bac npueercreyeTr Macrep
ycraHoBku Beremiz MKlogic200

Mporpamma ycTaHoewT Beremiz MKlogic200, sepova 1.3.4Ha
Balll KOMMBIOTED,

PEKOMEHAYETCA 3aKPLITs BCE NPOYME MPUNOKEHUA NEPen
TEM, KaK NPOAOTHRNTE,

HanmuTe «flanees, 4Tobbl NPOAOMKMTL, UMK <0OTHEHE*,
4T0bl BEIATH M3 NPOrPEMMEl YCTEHOBKN,

e o —

0 Yeranoska — Beremiz MKlegic200

Buibepnre g sagaun
Kakie AononHMTEnbHBIE 330544 HE0BXOAMMO BEINONHNTE?

BbIEEDMTE AONONHUTENEHEIE 330341, KOTOPEIE A0MKHE! BNONHMTECA NP
ycTaHoske Beremiz MKlogic200, NOCNE 3TOMO HEKMKTE slanses:

LononHUTENEHEIE SHAYKA:

| < Hasan ” lanee = || CTMeHa

6

0 Y¥cranoska — Beremiz MKlogic200

Beifiop nankm ycranoBkn
B KaKkyio manky Bsi XOTWTE yrTaHoBMTe Beremiz MKlogic2007
Mporpamma ycranoswT Beremiz MKlogic200 & ciea yrow yio nanky.

HamuTe «fanee, 4Tofb npoacm#muTs, ECM Bbl X0THTE BEIBPATE APYryIo Nanky,
HakmMuTe «OB30ps,

Ofzop. ..

TpeBYeTCR KaK MAHMYM 582,94 MB ceoBoaHoro ANCKOBOro NPOCTPaHCTES,

| < Hasan “ lanee = || CTMeHa

[E=3 Nl X

0 Y¥cranoska — Beremiz MKlogic200

Bmibepure nanky 8 mexto «Mycks:
TAE MPOrPaMMa YCTAHOBKM AOTHHE COSAETE ARAbIKIT

S h MporpamMa CO3AACT APALIKI B CREAYIOWER Nanke MeHo <[ Tycks:,

HamuTe «flanee, 4Tofb npoacm#muTs, ECM Bbl X0THTE BEIBPATE APYryIo Nanky,
HakmMuTe «OB30ps,

Ofzop. ..

| < Hasan “ lanee = || CTMeHa

B

r

PucyHok 2 — HacTtpowka onumin yCcTaHOBKM cpebl Beremiz

Mocne Bblbopa onumin YCTaHOBKM HEOBXOAMMO HaxaTb KHOMKY «YcTaHoBuTb» (Puc.
3a). Mo 3aBepweHnto npouecca yctaHoBkn (Puc. 36) nosBUTCA OKHO, curHanuaupytowee oo
ero okoH4YaHuu (Puc. 3B).
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0 ¥eranoska — Beremiz MKlogic200 |__1 =] @
BcE rotoB0 K yCTaHOBKE ‘
MporpamMa yCTEHOBKM rOToBa Ha4aTe yoTaHosry Beremiz MKlogic200 Ha saw E /
KOMMBHOTED. Q.."-\

HammiuTe «¥cTaHoBUTE *, YToDE! NPOACMKMTE, UMK «Hasan s, ecn1 Bel XoTHTE
MPOCMOTPETE MW MMERWTD ONLMK YCTEHOBKMN,

Manka ycTaHoBKA:
C:\Program Files (x86)\Beremiz Mklogic200

Manka B MEHO «TycKs:
Beremiz Mklogic200

AononHuTenbHoIE Sanaqm;
JononHuTentHEIe SHasqKkH:
C0303Th 3Ha40K Ha Pafioden cTone

| < Hasan “ YCTaHoBUTS | OTHeHa

0 ¥eranoska — Beremiz MKlogic200 [=

Ycranosxa..
Moekanyiicra, noamkauTe, noka Beremiz Midogic200 ycTanosuToA Ha saw
KOMMBIOTED.

Pacnakoska ainos. ..
C:\..indudele++14.9. 3\arm-none-eabi\army 7-ar thumbfpu'bits\atomic_word.h

G (]

£

a

0 Ycranoska — Beremiz MKlogic200

YCTEHOBKHM.

JaeepuweHue Macrepa yCTaHOBKH
Beremiz MKlogic200

Mporpamma Beremiz MKlogic200 yCTaHOBNEHS HE Ball
KOMOBLIOTER. nDI-IJ'IDPKEHHE MOMHO 3aNYCTHTE C NOMOLWBHD
COOTBETCTEYIOWETD SHAYKE.

Haxmire «3asepumTe, UTobel BLIATH U3 NPOrpamHE!

|__1 =23

3aBEpWKTL

B

PucyHok 3 — lNpouecc yctaHoBku cpeabl Beremiz MKLogic200

B koHue ycTaHoBKM OyaeT npeanoxeHo yctaHoBuTb Python Bepcuu 2.7. [aHHbIN
nakeT sBnseTcs obssaTenbHbIM ANs cpefbl Beremiz, noaTomy pekomeHayeTcs YyCTaHOBUTb
ranoyky «Install Python 2.7» n HaxaTb kHOMNKy «3aBepwnTb». byaeT 3anyweH ctaHaapTHLIN
yctaHoBwuk Python 2.7, pykoBOACTBO MO €ro yCTaHOBKE MOXHO HauWTU Ha caute

www.python.org.

[onyckaetcs nponycTuTb 3TOT Lar, B cnyvyae ecnu Python 2.7 yxe yctaHOBneH B
cucTeme, unu npu ycnosuu, 4to Python 2.7 BygeT yctaHOBRNEH NO3Xe HEe3aBUCMMO OT cpefbl

Beremiz.

[Mocne BbINOMHEHMA BCEX ONUCaHHbLIX Waros, cpeda Beremiz ycraHosneHa Ha K u

rotoea K pabore.
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3 PabGota B cpene paspaboTkm Beremiz MKLogic200

3.1 OnucaHue uHTephenca

3anyck cpeabl Beremiz ocyuiecteBnsieTca TpemMsi cnocobamun: npu nNoMoLLM sipnblka
Ha pabouyem cTone (ecnv oH GbiN co34aH); NPU NOMOLWWM spnbika B MeHto yck; 3anyckom
gavna run.bat B gupektopumn yctaHoBke cpefbl. [locrne 3anycka Ha 39KpaHe MOHUTopa
NosiIBUTCA HavarnbHoe OKHO cpefbl Beremiz (puc. 4)

O Beremiz nf|E)

Qaitn  Pepaxtuposats Bua Momougs

s M E N o B la 5

Npoext Bubamorexn  Otnagumx

Q_ Nowcr

Mowcx | Komcons  Jlor MK

PucyHok 4 — HayanbHoe OKHO cpefbl Beremiz

HavanbHoe OKHO coaepXuT crneayoLmne arnemMeHTbl:
— rfnaBHOE MEHIO NMporpamMmbl;
— [epeBo npoekra (1);
— raHerb Crnucka nepemMeHHbIX U KOHCTaHT (2);
— OCHoOBHas paboyas obnactb (3);
— naHesnb 6ubnunoTekn yHKLMIA N PYyHKLMOHANbHbIX 6110KOB (4);
— naHenb oTnagku (4);
— naHeslb UHCTPYMEHTOB (5);
— KOHconb (6), cogepxawas Takke OTMafOYHYH KOHCOMW W NaHenb Moucka
9MNeMeHTOB B NPOEKTE.

3.1.1 NmaBHOE MeHIO NnporpamMmmbl

‘maBHOEe MeHIo nporpamMmsl (CM. puc. 4) cogep>XuT cnegyroLmne nyHKTb:
- «®anny;
— «PepaktnpoBatb;



—  «Bup»;
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—  «[lNomowby.

3.1.1.1 MeHio «Pann»

MeHto
cnegyoLwne nyHKTbI:

«dann»

npegHasHayeHo ana  paboThbl

Tabnuua 2 — HazHavyeHue nyHKTOB MeHto «dann»

C NPOEKTOM W npegocTaBnseT

npoekTe

MyHKT MeHI0 Ha3HauyeHue «opsaumer
KJlaBuLUKN

«HoBbINy CosgaHue HOBOro npoekTa CTRL+ N

«OTKPbITbY OTKpbITME CYyLLECTBYHOLLErO NPOEKTa CTRL+ O

«HepaBHue BbICTpbIN JOCTYN K OOAHOMY W3 OECATU

NPOEKTbI» nocrnegHuUx NpoOeKToB

«CoxpaHuTb» CoxpaHeHne wuameHeHun B Tekywem | CTRL+ S

OTKPLITOro NpoekTa

«CoxpaHuTtb kKak» | CoxpaHeHne Tekywero npoekta B |CTRL+ SHIFT+S
ApYyrov aupexkTopum
«3aKpbITb 3akpbiTne aKTMBHOWN Bknagku | CTRL + W
BKIaaKy» (Hanpumep,  BKNagkM  NEpeMEHHbIX
nnarvHa, KoHdwurypauum u T1.4.) Ans

npeacTaBneHHON B BUae AnarpaMmbl

«3aKpbITb NPOEKT» | 3akpbiTne TEKyLLero, oTkpbiTOro, | CTRL + SHIFT + W
npoekTa

«[NapameTpsbl Hactponka napameTtpoB BbiBoga Ha | CTRL +ALT +P

CTPaHULbI» nevartb aKTUBHOWN nporpaMmbil,

n3 cpeabl Beremiz

«Mpegnpocmotp» | MNpegBaputensHbin  npocmoTp  nepeq | CTRL + SHIFT + P
neyaTbld Ha MpUHTEPE  aKTMBHOW
nporpamMmbl

«lMevatb» Meyatb Ha  npuHTepe  aktmBHown | CTRL + P
nporpamMmbl

«BbIxog» 3akpblTne Tekywero npoekta u Bbixod | CTRL+ Q

3.1.1.2 MeHto «PegakTupoBatb»

MeHto «PepaktupoBaTb» npegHasHadeHo AOns paboTbl C pedakTopamu  SA3bIKOB

ctaHgapta IEC 61131-3 n npegocraBnsaeT cnegyowmne BO3MOXHOCTU:
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Tabnuua 3 — HasHayeHune nyHKTOB MeHKo «PefaktupoBaTby

MyHKT MeHI0 Ha3HauyeHue «opsiune»
KNaBuLUN

«OTMEHUTbY OTmeHa nocnegHero encTBus B pegakrope CTRL+Z

«loBTOPUTLY lMoBTOP OTMEHEHHOro aencTteus B pegaktope | CTRL+Y

«Bblpe3aTb» YpaneHne BblgeneHHoro B pegaktope | CTRL+ X
anemMmeHTa B 6ycep obmeHa

«KonuposaTtb» | KonuposaHune BblgeneHHoro B pepaktope | CTRL+C
anemMmeHTa B 6ydep obmeHa

«BcTtaButb» BctaBka B pepaktop anemeHTtoB M3 Oydepa | CTRL +V
obmeHa

«[Mownck Bbi3oB gmanoroBoro okHa noucka gaHHblx B | CTRL + SHIFT + F

B NPOEKTE» npoekTe

«[dobaBuTtb [loGaBneHne HOBOro anemMeHTa B TEKYLUUN

SNEeMEHT» npoekT (cMm. pasgen 3.5)

«Bblgenutb BbigeneHne Bcex oanemeHtoB B aktmBHoM | CTRL + A

BCE» BKIiagKke pefgakropa

«Ygoanutb» YpaneHvue nporpamMHOro mMogyns u3 gepesa

npoekta (cMm. pasgen 3.5).

3.1.1.3 MeH10 «Bug»

MeHnto «Bua» npegHasHavyeHo ansa paboTbl ¢ BMaamu anemeHToB cpeabl. OCHOBHbIE
BO3MOXHOCTM Mo paboTte ¢ BMaamu npeacTtaBneHsbl B Tabnuue 4.

Tabnuua 4 — HasHavyeHne nyHKTOB MeHo «Bua»

MyHKT MeHI0 Ha3Ha4yeHue «opsiune»
KnaBuLUN

«OBHOBUTBY O6HoBneHne paHHbix B pepaktope (npu | CTRL +R
OBGHOBMEHMN  [AaHHbIX  CHMMAlOTCSA  BCe
BblgeneHnsi 00 beKTOB)

«Ounctntb OuucTtka ykasaTtenemn owmbok B pegakrope CTRL +K

OoLNBKN»

«Macwtab» Bboibop macwraba oTobGpaxeHuss Tekywero | HeT
pegakTopa B npoueHTax

«Cbpoc BoccTaHoBneHne pacrnonoxeHuss naHenen | Het

pacnosioxXeHus Beremiz B ncxogHoe cocrosiHne

naHenemn»

3.1.1.4 MeHw «lMomowib»

MeHio «[lomolib» no3BondeT MNOCMOTPEeTb WMHAOPMAaLUIO O TeKylwen Bepcun wu
aBTopax cpefgbl Beremiz. [1na atoro Heob6xoamMmo BbliGpaTh NYHKT «O nporpamme.
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Do nporpamme Beremiz

ST TNy,
f‘,JIJJ_.Knt\

HE®TEABTOMATH
Beremiz MKLogic200 1.3.4

CeofogHoe nporpamMmHoe oBECNEYEHNE ANA NPOMBILLNEHHOR
ABTOMETH3aLNK, COCTORLLME W3 Cpeabl paspaboTkn nporpaMm no
cTanaapTy M3K 61131 ¢ nocTosHHO paclUMPAKILLIMMECA HABOPOoM NASTMHOE
1 rnBroi cucTemol nenonqerna gna MK,

(C) 2016-2018 JCS Mefteavtomatika
(C) 2016-2017 Andrey Skvortsov
{C) 2008-2015 Eduard Tisserant

(C) 2008-2015 Laurent Bessard

http://beremiz.org

|Enaro,qaphocm H JnueHzna H 3akpeiTe |

PucyHok 5 — OkHo «O nporpamme»

3.1.2 MNaHenu UHCTPYMEHTOB

Ha naHensx WHCTPYMEHTOB pacnofioXeHbl KHOMKW ObICTPOro [ocTyrna K 4acTo
ncnonb3yemMbiM  QYHKUMAM cpefbl pa3paboTtkm Beremiz. KHomku crpynnupoBaHbl Mo
Ha3HAYeHWIo: MaHerb MHCTPYMEHTOB [fIAaBHOrO MEHI0, MaHernb MHCTPYMEHTOB cTaTyca U
naHesib UHCTPYMEHTOB pefakTUPOBaHUSA NPOrpaMMHbIX MOAYIEN.

HavyanbHoe OKHO codepXWT TOMbKO MaHenb rMnaBHOrO MeHw. [laHenb craTtyca
noaBnAeTcs npu cosgaHun npoekta. [NaHenb pefakTMpoBaHWUS MPOrpamMMHbIX MOAYNewn
NOSIBNSAETCH MPU OTKPbITUM MaHenu peaakTMpoBaHUA NPOrpaMMHOro Moayns (cMm. pasgen
3.6) n 6yget onucaHa B COOTBETCTBYIOLLMX pa3genax.

[MaHenb MHCTPYMEHTOB rMaBHOro MEHIO NpMBeAeHa Ha puc. 6.

drmyil e o

.El_i__._.|\ﬁl |ﬂ'44t|

PucyHok 6 — [NaHesib MIHCTPYMEHTOB rMaBHOIMO MEHH0

®PyHKUMOHANbHOE HAa3HAYeHWe KHOMOK MaHenM WHCTPYMEHTOB [IAaBHOMO MEHI0
npveBeaeHo B Tabnumue 5.
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Tabnuua 5 — KHOMKM naHenn MHCTPYMEHTOB MaBHOMO MEHIO

HanmeHoBaHue KHONKN | PyHKUMOHaNbHOE Ha3Ha4YeHUe KHOMKU

HoBbI NpoekT CosgaHue HOBOro npoekTa

OTKpbITb NPOEKT OTKpbITME CYLLECTBYIOLLEro NpoeKkTa

CoxpaHuTb NpoekT CoxpaHeHne  Tekyllero npoekta B  OUPEKTOPUIO,
3aaHHYI0 NMpy CO34aHnN NpoekTa

CoxpaHnTb NPOEKT Kak CoxpaHeHne TeKyllero npoekta B  MPOU3BOSIbHYIO
OAVNPEKTOPUIO, OTIIMYHYKD OT 3afaHHOW Mpu CcOo34aHuu
npoekTta

MNeyvaTtb BbiBo4 Ha nedaTtatollee YCTPOUCTBO NMUCTUHra TeKyLlewn
nporpaMmmbl

OTmMeHnTb OTmeHa nocnegHero Npon3BeaEHHOIO OENCTBUS B cpefe
pa3paboTku

MoBTOPUTBL BosBpaTt nocnegHero OTMEHEHHOro AeNCTBUS

BbipesaTb YpaneHne B Oycep obmeHa BbligeneHHOro anemeHTa
anemeHT(bl) B pegakrope

KonunpoBaTb KonupoBaHue B 6ydep obmeHa BblAENEHHOro anemeHTa
anemeHT(bl) B pegakrope

BcTtaButb BcTaBka anemeHTa n3 6ycepa obmeHa B pegaktop

[Monck B NpoekTe Bbi3oB gmManora noncka gaHHbIX B MPOEKTe

BblogeneHne obbekTa BknioyeHue/oTkno4eHne  BO3MOXHOCTU  BblAerieHust
006BHEKTOB B peaKkTope, MCNOoMb3ys ykasaTesb MbllUn

[MaHenb WHCTPYMEHTOB YynpaBreHus npoekToM (puc. 7) npegHasHadyeHa Ans
KOMMOHOBKN W KOMMNUAAUUKM TeKyLlero mnpoekra, MpocMoTpa CreHepuMpoBaHHOrO Koaa,
KOH(urypupoBaHus KoHTponnepa, a Takke nepefjayu UM 3anycka MOfyyYeHHOro
ncnonHsiemoro canna B KoHTponnepe.

Ny
!

PucyHok 7 — lNaHernb MHCTPYMEHTOB cTaTyca

[MaHenb MHCTPYMEHTOB CTaTyca MO YMOMYaHWIO pacrnofnaraeTcs B BEPXHEW 4acTu
OKHa cpedbl pa3paboTku.

KHOMKM naHenn WHCTPYMEHTOB  ynpaBfeHWs MNpPOEKTOM U UX  OnucaHue
npeacTtasneHbl B Tabnmue 6.
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Tabnuua 6 — KHOMKM naHenn MHCTPYMEHTOB yNpaBfieHUsi MPOEKTOM

MUkoHka | HammeHoBaHue OnucaHue
= Cbopka npoekTa KoMnunnsaums u KOMNOHOBKA TEKYLLIErO NpoekTa BO
J B OMpeKTOopuUmn BNOXeHHY0 ampektoputo «build». dupekropus
cbopku «build» pacnonoxeHa B gMpeKTOpUM NPOEKTA.
. Ouunctutb YpaneHue cogepXumoro anpektopum «build».
7 ANPEKTOPUIO
cbopKn npoekTa
Hactpownku Bbibop BapmaHTa noaknto4YeHns LeneBoro
o NoaKNtoYeHns yCTpoKncTBa
N HACTpOKMKa NOAKITHYEHNS.
MoaknounTbeA CoefgunHeHne c uernesbiM YCTPOMCTBOM B
K uenesomy [MJIK COOTBETCTBUMU
C 3aaHHbIMWN HACTPOMKaMM.
OTkntounTbCA OT PaspbiB coeguHeHUs € LeneBbiM YCTPONCTBOM.
MJK
lNokasaTtb kofa, OT1obpaxeHne B OTAENIbHOM OKHE TEKCTOBOIO
N CreHepupoBaHHbIN | pegakTopa (cM. pasgen 3.6.1) koga Ha asblkax ST u
PLCGenerator LD, koTopbin 6bin TpaHcnmposaH B C koA,
b Mepenats MNJIK [Mepenada ncnosHgemoro avna, Nony4yeHHoro B
xoae cOopKu NPOeKTa, Ha LueneBoe YCTPOUCTBO.
Z{ 3anyctutb MK 3anyck Ha UCNOSTHEHNE Ha LeneBOM YCTPOUCTBE
cobpaHHO NpuKNagHoON Nporpammb.
— KoHcpurypatop KoHdurypaums LeneBoro ycTponcraa.
B MK201 Setup

3.2 Co3paHue npoekra

[na co3gaHusa npoekta HeobxoamMmo BbiGpaTh NYHKT MeHio Pann -> Hosbin. Nocne

yero OyaeT NpeanoXeHo BbiopaTb AMPEKTOPUIO AN HOBOFO NPOEKTa.

NMpumeyanue: B cpene Beremiz nmeHem npoekta cuynmtaeTcs UMS AUPEKTOpUU, B
KOTOPOM NPOEKT PacnonoXeH.

MpumevaHue: [Ons co3gaHUs HOBOrO MPOEKTA MOXKET WCMONb30BaTbCA TONBKO
nycrasi QMpeKTopus.

Mocne YKa3aHuAa OUPEKTopun noAaBUTCA OKHO CO30aHuMaA HOBOro nporpamMmmHoro

moayns (POU — Program organization unit). B gaHHom okHe (puc. 8a) HyXXHO BbIGpaTb «UMS
POU», «tn POU» n «A3bIk».

Mpumeyanune: Kaxabii NpoekT B cpeae Beremiz gomkeH cogepxaTtb XOTs Obl O4HY
nporpammy. [lo3TOMy npu co3gaHUM MpoekTa aBTOMaTUYeCKM MNOABNAETCS OKHO
CO34aH1si HOBOrO MPOrpamMMHOro NpoAykTa, B KOTOPOM LOCTYNEH TOSMbKO OOHM Tun
POU - «nporpamma». OT co3gaHuss nporpaMMmbl Ha [daHHOM 3Tane MOXHO
OTKa3aTbCs, HO HY)XHO MOMHUTb, YTO MpPOrpamMMmy Hy>XHO 00s3aTenbHO co3aaTb
nosxe.
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I-IED?-,EI;E"FI: Hoebtid POU ﬁ ﬁCua,anb Hoebi POU ﬁ
Wma POU:  programi Wma POU:  programd
Twn POL: II'IFIDFPEMME "| Tun POU: |np|:rrpamma "|
Asbi | v| Azbi [ 7]
: : —lIL
| OK | | Otmeqa | 5T
- |LD
FED
SEC
6
a

PucyHok 8 — OkHO co3fgaHus NporpaMMHOro Moayns

A3sbik BbibUpaeTca ua cnucka goctynHblx IEC 61131-3 a3bikoB (cM. puc. 86).

Mocne co3gaHMsa npoekTa nosiBUTCA OOHOBMEHHOE OKHO cpedbl. B ocHoBHOM
paboyer obnactn nosaBMTCS peaakTop nporpammel. 4na nporpamm Ha a3bikax ST u IL — aTo
TEKCTOBbLIA pedakTtop, Ana nporpamm Ha s3blikax FBD, SFC, LD — 310 rpaduyeckmi
pegakTop Agnarpamm.

Ha naHenn «bubnunotekn» nosBUTCSA CNUCOK BCEX AOCTYMHbIX QYHKUMA W
dyHKUMOHaNbHbIX 610KOB.

Ha puc. 9 nokasaHa naHenb peaakTMpoBaHWA pPecypcoB Mocre co3daHusi HOBOro
npoekTa. [laHHaa naHernb B CBOKO O04Yepeb COCTOUT U3 NMaHesniM nepemMeHHbIX (puc. 9, nos. 1),
naHenu 3agad (puc. 9, noa. 2) n naHenu ak3eMnnapoB 06bEKTOB (puc. 9, noa. 3).

Beremiz - ~projle =R
Py
@ PeaakTupo: Bug  [omougs
B & o >
B E | K BB Q7 s
B | programd | B configresourcel =
Mpoexr
; | Bee -
£1¢¥] Unname: d Sinep knpcee: b
& | program0d
# s Knac b Agps Mexoay
3apaum ==
7 3any Uerousuik Wnrepaan Mpvop:
taskd Lmcnmseckmin T#20ms o - Mz pay
- MK200Modbus POU
f config.resourcel =
=
] instanceD (program) Voo :t.-MKZD(lEustnmRetam POU
¥ A Tun Jaaua = rou
instanced programi task) 3

PucyHok 9 — lNaHenb pegaktupoBaHus «PecypcoB»
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Kak BngHo (cm. puc. 9), npu co3gaHun npoekTa U co3gaHuu nporpaMmmbl, Obina
aBTOMaTU4eCckn co3gaHa 3agada ¢ umeHem «taskO» m ak3emnnap obbekra C MMEHEM
«instanceO».

3.3 CTpyKTypa npoekra

CTpykTypa npoekTa npeacTaBrieHa B AepeBe npoekta. CTpykTypa 3nemMeHTOoB
npoekTa MOXeT BKMoYaTb B cebs:

— pecypchl;

— nporpaMmMmHble Moaynun  (PYHKUMKM,  YHKUMOHAmNbHble Onokn un
nporpamMmbl) U UX COCTaBHbIE YaCTW;

—  TWUNbl AAHHBIX;

— nnarnHbl KOMMYHUKaAUMOHHbIX NMPOTOKOJ10B U KaHaJ10B BBOAAa-BbiBOAA.

MuHuManbHbI  NpoekT B cpeade Beremiz coctout wmn3 aByx obA3aTenibHbIX
3NIEMEHTOB: MporpamMmMa, HanucaHHasi Ha OOHOM U3 SA3bIKOB CTaHgapTa WM 3reMeHTa
«Pecypcbl». dnemeHT «Pecypcbi» npegHasHadeH onsa co3gaHns

— rnobanbHbIX NEPEMEHHbIX,

— 3apad (CcM. Huxe),

—  3K3eMNNspoB 06BHLEKTOB (CM. HUXeE).

BHUMAHMUWE! [MpoekT mMoXeT cogepaTb TOSMbKO oAuH 3rnemeHT «Pecypcobi»! B
OaHHOW Bepcun cpefdbl BO3MOXHO AobaBneHve OByx U Bonee pecypcoB, HO MPOEKT
npv 3TOM nepecTaHeT cobmpaTbCs.

YnpaBneHne cTpokamm BO Bcex Tabnuuax naHenem cpegbl  Beremiz
OCYLLECTBMAETCSA NPU NOMOLLN crieumarnbHbIX KHONOK (Tabnuua 7).

Tabnuua 7 — KHoMKn ynpasneHusi CTpokamu B Tabnuuax cpeabl Beremiz

MkoHKa | PyHKLUMOHaNbHOE Ha3Ha4YeHMe KHOMKMU

m [ob6aBnTb HOBYK CTPOKY (Hanpumep, NepemMeHHyr) CO 3HaYeHUs MU Mo
- YMOJIT4aHu1I0

YaanuTb BblAENEHHYIO CTPOKY (Hanpumep, NeEpeEMEHHYI0)
" lMepemectuTb CTPOKYy (Hanpumep, nepemeHHyl) B Tabnuue Ha oOAHy
U CTPOKY BblLLIE

L lMepemectTuTb CTPOKYy (Hanpumep, nepemeHHyl) B Tabnuue Ha oOAHy
| cTpoky Huxe

B BepxHenM YyacTu naHenu nepemMeHHbIX pacrnonoXxeH, uUIbTp MO  Knaccy
nepeMeHHOW 1 KHOMKWU ynpaBrieHns nepemMeHHbIMKn (Tabnuua 7).

Kaxgas nepemeHHas 3agaeTcs OTAENbHOW CTPOKOWM B Tabnuue nepeMeHHbIX.
HasHadeHne cTonbuoB Tabnuubl NnepemMeHHbIX NpUBOAMTCS B Tabnumue 8.
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Tabnuua 8 — Tabnmua nepeMeHHbIX NaHen NepeMeHHbIX

HanmeHoBaHue | OnucaHme cton6ua

cTon6ua

Nmsa YHUKanbHbll  MOEHTUUKATOP MNepeMeHHOW B npegenax eé
obnacTtn BMOMMOCTMN 1 obnactn 4eNcTBuUS.

Knacc Knacc namatu nepemeHHon, onpegenseTr obnactb BUMOMMOCTU
nepeMeHHON, a TaKkKe Kak [ONro MNepemMeHHasi HaxoauTcs B
namMmaTu. «'mobanbHasy, «BxogHasy, «BbixogHasy,
«BxoaHas/BbixogHasa», «JlokanbHas», «BHelHasa»,
«BpemeHHasy.

Twvin Tvn nepeMeHHon:

— 6asoBbint TUN (B cooTBETCTBMM cO cTaHaapTom IEC 61131-3);
— nonb3oBaTesibCkMM  TUM  (MCEBAOHMM W nogavanasoH
CYLLECTBYIOLLEro Tuna, nepeyncrieHme, Maccus, CTpyKTypa);

— Tun «Native» (He ucnonb3yeTcsa B JaHHOW BEPCUM);

—  (pyHKUMOHANbHbIN onok (cTaHgapTHbIN nnu
nonb3oBaTesibCKUm);

— MaccuB.

Anpec NpoeHTndpukatop, Heobxoaumblil Ona  CBA3bIBAHUS  OAHHON
nepeMeHHOM C NepeMeHHOW MoAyrnen CBA3WM M BBOAA BbliBOOA
(cm. pasgen 3.10.6).

NcxogHoe WHnumanusaums nepemMeHHomn HEKOTOPbIM Ha4asbHbIM

3Ha4yeHue 3HaYeHneM.

KBanudukatop | NpuHMMaeT ogHO 13 Tpex 3HaYeHUI:

— KoHcTaHTa (Hem3ameHsemasi nepeMeHHas);
— Retain (coxpaHeHune 3Ha4eHud nepemMeHHon B
9HEeproHe3aBMCUMOM NaMATN);
— He-Retain (coxpaHeHune 3Ha4YeHus nepemeHHon B O3Y).
OnucaHune KommeHTapuin kK nepeMeHHON N KOHCTaHTe.

3agaun 3apgatoTcs Ha naHenu 3agad. 3agada B cpeae Beremiz — 3710 nporpammHas
eavHunua, BbINONMHAEMasa No NPepbIBAHUIO UMM nepuoaudecku. B npoekte MOXHO co3aaTtb
MHOXECTBO pasnuyHbix 3agad. Kaxpgas 3apgaya co3gaetcs B BuAe OTAENbHOM CTPOKM
Tabnuubl naHenu «3agaym» (puc. 10).

3agaum: : w U“
Uma 3anyck UcTounuk Wutepean Mpuopurer

task0 Unknnyeckuit T#1s0ms 0

taskl Uunknnyeckuit -T":lOOms @ 0

PucyHok 10 — Tabnuua «3agaym» naHenu pecypcosB

OnucaHune ctonbuos Tabnuusl «3agayny» npuBeaeHo B Tabnumue 9.
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Tabnuua 9 — MNaHenb «3agayn»
HaumeHoBaHue OnucaHue
cton6ua
Nms NMma 3apgaun. 3agady ¢ OOAMHAKOBbBIMM MMeHaMu OblTb He
MOXET.
3anyck Tun 3anycka 3apgaun: «Luknvyeckun» — 3apjaya 3arnyckaetcs

nepuoanyeckun; «lpepbiBaHMe» — 3agada 3anyckaetcs Mo
npepbiBaHWio. B gaHHOW Bepcuu peanu3oBaH TOSbKO Tun
3anycka «Luknunyeckmny.

NcTOouHMK McTouHuk 3anycka, OOCTynHO npu Bblbope Tuna 3anycka
«[pepbiBaHne». B gaHHOM Bepcum peann3oBaH TOJSIbKO TUM
3anycka «Luknnyeckniny», nNOSTOMY [JaHHOe [Mofne He

NCNOJSIb3yeTCH.
NHTepBan WHTepBan 3anycka, AOCTynHO npu Bbibope Tuna 3anycka
«mknnyeckmnmny
[Mpuoputet IMpuoputeT 3agaun

WHTepBan 3anycka BBOAUTCS MO HaaTuto KHOMKK L=, [pyn 3TOM OTKpbIBAETCS OKHO
BBOAa BpemMeHu (puc. 11).

P £1aKTUpOBaTE ANHTENEHOCTE

JHm: Yacen: MuHyThL: CexyHast: MunnucekyHas:: MukpoceryHas:

0 0 0 0 100 0.000

oK | | OTtmena

PucyHok 11 — OKHO BBOA4A BPEMEHHbIX MHTEPBASIOB

Mpumeyanune: B npoekTe gomkHa 6bITb X0TA 6bl 0gHa 3agadva. B npotmBHOM cnyyae
CreHepupoBaHHbIA U3 NpoeKTa KoA He ByaeT BbINOMHATbL HUKAKUX ENCTBUI NpU €ro
sarpy3ke B KouTponnep. C 3apgayen pomkHa ObiTb cBsi3aHa XxoTd Obl ogHa
nporpaMmma.

CBda3biBaHME 3aa4 U UMEILWMXCHA B MPOEKTe MporpaMMm OCYLLECTBMASETCH Mpu
noMoLLM 3K3eMnnapoB o6bekToB. Kaxabin ak3eMnnap obbekTa 3anucbiBaeTcs B OTAEbHOM
cTpoke Tabnuubl naHenun «3k3emnnspbl» (puc. 12). Kaxgomy ak3emnnsapy Heobxoanmo
3agaTb YHUKanbHOEe MMs, a Tak e BblbpaTb M3 COOTBETCTBYIOLUMX BbINafaloLmMX CrUCKOB
3ajayy v nporpammy.
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SKkzemnaapbr 5 == SxkzeMnnapsbr & ==
Uma Tun 3agava Wma Tun 3apava
instancel program0 task0 instancel programQ task0

instancel I— instancel programi ——]
rogram0 task0

a 0

PucyHok 12 — CBsi3biBaHME Nporpamm 1 3afadv npy NoMoLLY 9K3eMMsiPOB B NaHenm
«Pecypcbi»

B3anmocBa3n nporpamm 1 3agad MoOryT OblTb MHOXECTBEHHbIMMW, T.e. KaKaas
3afiaya MoXeT BbITb CBA3aHa C MHOXECTBOM MpOrpaMm, a Kaxaasi nporpammMa MoXeT OblTb
CBfi3aHa C HeCKONbkMMW 3agjadvamu. [1opsaoK BbINOMHEHUS NporpaMm B paMKax OOHOW
3afjayn 3ajaeTcsa MOpALAKOM CcrnefoBaHUs ak3emnnsapoB obbekToB B Tabnuue naHenu
«OK3eMNIspb».

3.4 Hactpouka napameTpoB NpoeKTa

HacTpoiika napameTpoB NpoeKkTa OCYLLECTBMASETCA B NaHenu HaCTPOWKU MPOEKTOB.
[aHHas naHernb Bbl3blBAETCA ABOWHBIM HaXXaTMEM Ha KOPHEBOW 3NeMEHT B jepeBe NPOEeKTOB
N COCTOUT U3 Tpex Bknagok: «KoHdurypauuoHHble nepemeHHbley», «CBOWCTBa npoekTay,
«KoHurypaumsa».

Bknagka «KoHdurypaunoHHble nepemeHHbie» (puc. 13) nossonseTr pobaensitb
AONONHUTENbHbIE rrobanbHble nepeMeHHble. HasHavyeHue Bcex 3aneMeHTOB Ha [AaHHOW
BKNaJake coBnagaeT C Ha3Ha4YeHMeM 3f1eMEHTOB NaHenu BeoAa rnobanbHbiX NepeMeEHHbIX Ha
naHenun pegakTMpoBaHUA pecypcoB.

Al

Bl |programl | B8 configresourcel | |oF| ~Mpoeka~

e

WEHm0R  Pains noosTA

KoHpurypaumoHHsle nepeMerHsle | Caolictea npoexTa i Kondurypauuns |

DuneTp Knacca: |Bee i

# LItk Knacc Tun Anpec WcxogHoe anaveHns Keanudmkatop CnncaHue

PucyHok 13 — Bknagka «KoHdurypaumoHHbIe nepeMeHHbIE» NaHenn HacTPONKK
NPOEKTOB

Bknagka «CBoncTtBa npoekta» No3BondeT 3afgasaTb CBOMCTBA rnpoekTa (puc. 14). Ha
AaHHOWN BKaZKe NPUCYTCTBYHIOT Crieaytowme A0N0STHUTENbHbIE BKITAAKN:
— «[lpoekt» (puc. 14a) — BBOOMTCA MMS U Bepcus npoekTa (3Ta MHgopmaums
nocne nepegadn npoekta B KoHTponnep Oyaetr QocTynHa no 3anpocy yepes
npotokon Modbus), a Takke UMs, BEpCUs U penns NpoaykTa;
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— «ABTOp» (puc. 146) — unHGopmaums o6 aBTopax M KOMNAHWW, peanuaytoLien
NPOEKT;
— «[lpaduka» (puc. 14B) — [OMNOMHUTENbHbLIE HACTPOMKM NpeacTaBfeHus

rpadpuyecknx i3blkoB NPOrpaMMUpPOBaHUS;
— «[lpo4ee» (puc. 14r) — A3bIk 1 TEKCTOBaA MHPOPMaLUS O NPoeKTe.

| KondmrypaunonHeie nepEMEHHblel EEU—“‘TEE npockTa io_r[dﬂyﬁwnl
Mpoekt !Aa-rop l Ipagmka ! I'Ipouee-l Wm-l
Wi npoekTa (obasaTentHo): Unnamed| Komnanwa (oBrzatensHo): HewzeecTHo
Bepcun npoexTa (onuuoansHo): CaliT KoMNaHWKM (CNUMoHaNEHD):
Wra npogykra (oBazatensHo): Unnamed s asTopa (onumonansHa):
Bepcwa npoaykta (oBazatensHo): 1 Opranmsaums (onunoHansHo):
Penus npogykTa (onumeHansHo):
a 6
[ Ppocrer [ Asrop | Fpapna |ponee| | Mpoerr | Asrop | Fpaguea| Mposes |

Pazmep cTpanuypel (oNUMOHANEHD): Azbik (onunoHansHo); ! P

Wupwuna: 0
Onucanue cogepanmoro (onNuMoHansHo):

Al |4l

Beicora: 0
War cerkum:

FBD  |b  |sFC

lNopusonTaneHei: | 0

Alle (4]

BepTukaneHbiii: 0

B r
PucyHok 14 — Bknagka «CBoncTBa npoekTa» naHenun HacTPOMKM NPOEKTOB

Ha Bknagke «KoHgurypauusa» cogepxatcs KOH(UrypauuoHHble MapameTpbl
NpoeKTa, Takne Kak: BKIYeHne/BblkniodeHe cneumdunyHblix ana KoHtponnepa 6ubnuorex,
uenesad nnatdopma, B KOTOPOM MOXHO HAaCTpOUTb Krtoum cOopkun npoekTta. MNonb3osaTento
AOCTyneH BblOOP BEpcUn uenesou nnaTtgopmbl n3  OByX BapWaHTOB:
«MKLogic201_HV_3_1» n «MKLogic201_HV_2 0». lNnatdopma «MKLogic201_HV_2 0O»
ycTapena u cHATa C MNpou3BOACTBa, NO3TOMYy B OONbLUMHCTBE Ccriyd4aeB Heobxogmmo
Bblbpatb nnatgopmy «MKLogic201_HV_3 1». Y3HaTb Bepcuio nnatqopMbl MOXHO Yy
npouvssoauTens. Bce ocTanbHble KOH(UrypauuoHHble napamMeTpbl Ha  BKMagke
«KoHdurypauusa» cnegyet octaButb 6€3 M3MEHEHUI.
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I KoHdurypaynoHHele NepemerHble | CeoilcTea npoekTa | Kongurypauma |

Hactpoitkun Beremiz
URI cucTeMBl MCNOAHEHNA:

3anpeTuTe pacluMpeHus:

Bubanotern

Enable_Native_Library:

(F=l
!

Enable MK200_Library: &
Enable_MK200Modbus_Library: ]
Enable_MK200Time_Library: ]
Enable_fdditionalConversionTypes_Library: |
Enable_MK200Service_Library: Il
Enable_MK200CustomRetain_Library: ]
Llenegan nnardopma: MKLogik201_HV 3.1 ']

Uenesan nnatdopma - MKLogik201_HV_ 31

":;‘;5 KeornunaTop: ../gcc-arm-none-eabi/bin/arm-none-eabi-gcc
CFLAGS: -mthumb -mcpu=cortex-mé -mfloat-abi=hard -mfpu=
KomnoHoswm ../gecc-arm-none-eabi/bin/arm-none-eabi-g++
LDFLAGS: -mthumb -mcpu=cortex-mé4 -mfloat-abi=hard -mfpu=
STM32Config:

PucyHok 15 — Bknagka «KoHdurypaumsi» naHenn HacTpomkn NpoeKkToB

3.5 PepaktupoBaHue CTPYKTYpbl NpoeKTa

OnemMeHThbI

BHyTpU «[epesa npoekTa»

MOXHO [o06aBnaTb w yoanathb.
nporpamMmMHbIX Mo,u,yne17| OONOJTHUTENbHO AOCTYMHbI onepaunn KonmpoBaHUA 1 BCTAaBKWU.

Ons

[obaBneHve HOBOro aneMeHTa OCYLIEeCTBNAETCS M3 MeH AobaBneHuss HOBOro
obbekTa, B KOTOPOM COAEpXaTCsA CMMCOK BCEX AOCTYMHbIX Ans AoGaBneHus 3neMeHToB.
[ocTyn K AaHHOMY MEHIO MOXHO NOMNy4uTb ABYMS cnocobamu:

| program0

B3 resourcel

Tunbl AaHHBIX

DyHKy1n

DyHKUMOHaNbHbIN BnoK

Mporpammel
Pecypcel
C-pacwmpenne
MKLogic 201
MK200 CANOpen

ModbusTCP master
MK200 Modbus master request

Bua_Mowouss

Ha)kaTb NIEBYIO KHOMKY MbILLX HA NYCTOM MecCTe AepeBa NpoekTos (puc. 16a);
nepenTn B MeHo «PegaktupoBatb» — «[lo6aBuTb anemeHT» (puc. 166).

Otmena CTRL+Z
MoeToputs CTRL+Y
Boipesats CTRL+X
Konuposars CTRL+C
BcraeuTs CTRL+V
Momck CTRL+F
Mowck cneayrouero CTRL+K
Mowmck npegbiayuyero CTRL+SHIFT+K
Mowuck B npoexTe CTRL+SHIFT+F
Jo6asuts 3nement >
Bbigenuts ece CTRL+A
Yaanute
v,é? .
f/. -~

a

6

Tunbl 4aHHbIX

DyHKyMmn

DyHKUMOHaNbHDIN 6aoK
Mporpammel

Pecypcol

C-pacwmpenne

MKLogic 201

MK200 CANOpen

ModbusTCP master

MK200 Modbus master request

%

PucyHok 16 — Cnocobbl fobGaBneHnsa anemeHTa B NpoekT



YaanuTtb aneMeHT 13 NpoekTa, MOXHO Takke ABYMS crocobamu:
— HaxaTb MNpaByl KHOMKY MbIWW Ha 3NeMeHTe B [epeBe MNpoekta wu,
NOSIBUBLLEMCS KOHTEKCTHOM MEHI0, BbiGpaTb NYHKT «YaanuTby (puc. 17a);
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— nepeunTtun B MeHio «PegaktupoBatb» — «Yganutb» (puc. 176).

Mpoexr
&’ Unnamed
O progror)
B3 resourc Konupogats POU
Mepenmerosats

Yaanute

a

PucyHok 17 — YpaneHue anemeHTa u3 npoekra

Mowmck
Mounck cheayrowlero

Mownck npeabiaywero

Mowck B npoexTe

[o6aenTb 3nemeHT
By .
DbIAENNUTD BCE

Yaanute

CTRL+F

CTRL+K

CTRL+SHIFT+K

CTRL+SHIFT+F

6

3.6 Pab6ota c nporpammamu npoekTa

3.6.1 Pepaktop TeKCTOBbIX sI3bIKOB nporpammupoBaHus (ST m IL)

FBD, SFC, LD — rpacwuyeckuin pegakrop.

nporpamMmmsl (puc. 18 nos.1).

| B

B

[lna pegakTtnpoBaHnsa Nporpamm, HanmcaHHbIX Ha a3bikax ST v IL B cpeae Beremiz
npegycMOTpeH cneuvann3npoBaHHbIN TEKCTOBLIN peadakTop, a ANnd nporpaMmm Ha A3blkax

Pepaktop fa3blka ST npenctaBnsieT cobOM TEKCTOBbIN pPefakTop C Hymepauuven
CTPOK (puc. 18 no3. 2). B BepxHen 4yactn pefakropa pacnosiokeHa naHesnb nepemMeHHbIX

| programQ <

A

#

Onucanne:

Mma

Knacc

i

Tun

GuneTp knacca: |Bee "

Anpec

WMexogHoe aHausnne Keanngukatop

Onucanne

PucyHok 18 — NaHenb pegaktnpoBaHusa nporpaMmmbl Ha A3bike ST
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[MaHenb nepemMeHHbIX NporpaMmmbl NPaKTUYECKN MOSTHOCTBbIO COBMafaeT C NaHesblo
nepemeHHbIx okHa «Pecypcobi» (puc. 9, no3. 1) n oTnu4aeTca HanU4Mem AOMONHUTENBHOMO
dounbTpa no onMcaHu NepemMeHHON.

Penaktop sa3bikoB ST u IL npegocTasnseT crneaytoume BO3MOXHOCTH:

noAcBeTKa CMHTaKcuca Koga (BblgerieHne CUHTaKCUYECKUX KOHCTPYKUMIA TeKcTa C
MCNONb30BaHMEM  Pa3fiMYHbIX LBETOB, LWPUATOB M  HavyepTaHumr), YTO
3HauuTenbHO obneryaeT YTEeHWE MCXOOHOro Koda M ynyylaeT ero Bu3yarbHoe
BOCMpUATHE;

HymMepauusi CTPOK, KOTOpas CyLeCTBEHHO obnerd4aeTr nouck M MAeHTUdUKaLno
owmnboK B NporpaMmme, Tak Kak TpaHcnatop koga ST B C Bbl4aéT HOMeEp CTPOKWU, B
KOTOpPOW HanaeHa owwmnbka;

CBOpayMBaHVe Koda CTPYKTYPHbIX 31IEMEHTOB fA3blka: BO3MOXHOCTb pefakTopa,
NO3BONAKOLWAA CKpbIBaTb ONpedenéHHbl bparMeHT pedakTMpyemoro koga wunm
TeKcTa, OCTaBndAs nuWb OAHY CTPOKy. [Ans Toro, 4Tobbl CBEPHYTb (hparMeHT,
HY>KHO Ha)kaTb Ha CMMBOM «—» cresa OT Hero. Ytobbl yBMAETb BECb (PparMeHT,
TO €CTb pa3BepHYTb €ro, HYXXHO HaXaTb Ha CUMBOM «+», MNOABNAOLWMNCA Y
CBEPHYTbIX (hparMeHTOB;

yBenMYeHne unM yMeHblleHne pasmepa wpudTta, KoTopble nponssogarca nmbo
coyetaHuem knasuw Ctrl + «+» (yBenuyenune) n Ctrl + «<—» (ymeHbLlueHune), nnbo
Konecom Mbilwn, yaepxumeas knasuwy Ctrl.

OnucaHne CuHTaKcuca, OCHOBHbIX KOHCTPYKUMWA U MPUMEPOB WUCMONb30BaHUS
a3blkoB ST u IL npuBeaeHbl B npunoxeHnax b n B cooTBETCTBEHHO.

3.6.2 Pepaktop rpacdhnyeckux assikos nporpammmpoBaHusa (FBD, SFC, LD)

3.6.2.1 PepakTop s3bika FBD

10.

OcHoBHbIMK aneMmeHTamMu a3bika FBD aBsnaiTcs:

NepeMeHHbIE;
byHKUMOHAanNbHbIE GROKK;
NoaKIoYeHus.

Mpun oTKpbITUM pepaktopa a3blka FBD, nossBuTca naHenb MHCTPYMEHTOB pefakropa
FBD (puc. 1), nocpeacTBOM KOTOPOW MOXHO YNpaBnAaTb guarpammon n aobaBnatb Ha Hee
HOBbIE 3NIEMEHTDI.

RO e = o

PucyHok 19 — lNaHenb nHcTpymeHToB peaaktopa FBD

HasHauyeHne KHOMOK naHenn MHCTpymeHToB peaaktopa FBD npueegeHo B Tabnuue
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Tabnuua 10 — HazHayeHme KHOMOoK NaHenn MHCTpymMeHToB peaakTtopa FBD

BHewHun | HaumeHoBaHMe KHONKK ®dyHKUMOHaNbLHOEe Ha3Ha4yeHue
BMA KHOMNKW
KHOMKKU

Bbibop obbekTa MepekntoyeHne rpagom4eckoro
pefaktopa B pexxum Bblibopa 06beKTOB
NPy NOMOLLUM yKa3aTensi Mbiln

MepemecTntb oTobparkeHme AkTuBmnpyet pPEXNM GbICcTpOro
nepemeLLeHnst no obnacTn NnpocmoTpa

Cospgatb HOBbIM KOMMeHTapu | OTKpbIBaeT avanor BBOAA
KOMMeHTapus

CosgaTtb HOBYlO NnepemMeHHyto | [lobaBneHne HOBOW NepeMEHHON

Cos3paTtb HOBbIN OIOK JlobaBneHne HOBOrO
dYHKUMOHaNbLHOro 6noka
CospaTtb HoBoe nogkntodeHne | [lobaBneHne HOBOro NOAKNIOYEHUs

B3 BB G A

[o6aBneHune HOBOro anemeHTta Ha gnarpammy FBD Bo3mMoxHO ABYyMSA cnocobamu:

— HaxaTb KHOMKY Ha naHenu MHCTpPYMeHToB pefaktopa FBD, coOTBeTCTBYIOLLYIO
nobaBnaemMomMy 3reMeHTy, 3aTeM LUernkHYTb ykasaTenem Mbiln B CBOOOAHOM
mMecTe obnacTtu pegaktnposanus FBD guarpammbi;

— HaxaTb NpaByl KNasuLly MbIlLM B CBOOOAHOM MecTe obriactv peaakTMpoBaHUS
FBD-guarpammbl 1M B MNOSIBUBLLEMCS KOHTEKCTHOM MEHK BblOpaTh MYHKT
«[Jo6GaBnTb», B KOTOPOM B CBOIO 0Yepeab BbiOpaTb HYXXHbIA 3NIEMEHT.

B nosiBuBLLIEMCS AENCTBMI OKHE HEOBX0AMMO 3aaaTb Tpebyemble napameTpbl.

CeonictBa noboro anemeHTa Ha guarpamme AOCTYMHbl MO [BOWNHOMY  LUEMNYKY
KHOMKOW MbILUWX NO JaHHOMY 3JIEMEHTY.

Mpn gobasneHnmn HoBoro 6rioka GygeT oTobpakeHO OKHO cBorcTBa 6roka (puc. 20).
[Ona 6noka HeobxoauMmo 3agaTb KONMMYECTBO BXOAOB M ONpeaenvTb NOpsiAOK UCMOSTHEHUS
(nogpobHee o0 nopsgke wucnonHeHuss cm. Huke). Kpome Toro, MOXHO Ao06aBuTb
AONOMNHUTENBHBIN BXO, YNPaBeHNs UCNOSTHEHNEM.
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Ceovictea Bnoka

Tum Vinas:

Q, Mouck Bxogs: 2

»

|- MpeoBpasoeanne TMNOE Mopaaok ucnoaHeHns: 0

- Matematnyeckme gyHKLmn :
¥npaeneHue ncnonHednen: |

MpocmoTp:

1- MatemaTtnia

- Bpema
- CABWTOBBIE CRIEpALMI
- BuToekie onepauum

m

B O N O O

|- BeiBop

|- CpaeHeHne

o GE
=1 IN1 OUT [~

{4l CTFIUI(DEbIE onepgagmn -
| 4 T T

Bonblue unu pasHo . I N 2
[ANY:INI, ANY:IN2) == (BOOL:OUT)

l QK | l OTmena |

PucyHok 20 — OkHO gobasneHnsa HoBoro 6rioka B pegaktope FBD

Mpumeyanue: Bce gobaBneHHble 6nokn ByoyTt oTobpaxeHbl Takke B Tabnuue Ha
naHenun nepemMeHHblX. OgHako gobaBneHve HOBbIX GNOKOB, MCMNOMb3YK AaHHYHO
Tabnuuy, HEBO3MOXXHO — C €€ MOMOLLbIO MOXHO A06aBUTb TOSNbKO NepeMeHHbIE.

[obaBneHne HOBOM NepemMeHHOW npoucxoamt B ABa 3Ttana. CHavyana Heob6xoanmo
£ob6aBnTb NepeMeHHy B Tabnuvuy naHenu nepeMeHHbIX U onpeaenutb ee ceoncTea. [anee
HY>XHO NOMECTUTb CO3aHHYI0 NepPeMEHHYI0 Ha aunarpammMy. 3TO MOXHO caeraTb ONMCaHHbIM
Bblle cnocobom BbIObpaB nNyHKT «llepeMeHHass» KOHTEKCTHOrO MEHI0 WnuM  Haxas
COOTBETCTBYIOLWYO KHOMKY (cM. Tabnuuy 10). lNpu atom nossBuTca OKHO «CBonCTBa
nepemMeHHbIX» (puc. 21), B KOTOPOM HYXHO BblOpaTb NepeMeHHyl0 13 cnucka, ykasaTtb Knacc
N nopsaoK ucnorHeHusa. Knacc onpepensieT HanpasreHue MnepemMeHHOW Ha auarpamve

(«Bxog» — nepeMeHHasi nepefaeT 3HA4YeHWe Ha BXO4 APYroro afieMeHTa AuarpamMmbl;
«Bblxog» — nepemMeHHasi rnonyyYaeT 3Ha4yeHue C BbIXOAa APYroro 3afemMeHTa aguarpammbl;
«BXOA/BbIXOOA» — MOMy4YaeT U nepedaeT 3HAYEHWE) M XKeCTKo He cBsdaH ¢ Knaccom B

Tabnvue nepeMeHHbIX.
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CeOWCTEA NEPEMEHHBIX
Knacc: Bripaxenne:
Bixog -
Mopagok ncnonHesna: CTD_DINTZ
CTD_DINTZ

CTD_DINT4

MpocumoTp:

| oK

| | OTmena |

PucyHok 21 — OkHo go6aBneHus HoBOM nepemeHHon B peaaktope FBD

Kpome Toro, nepemMeHHyto MOXXHO nepeTawmnTb MbILIKOM B 06M1acTb peakTtMpoBaHus
FBD guarpamm. [na 3TOro Hy>XXHO LLENKHYTb NIeBOW KHOMKOM MbIWW MO HOMEpPY NepemMeHHON
N, He OTNycKas KHOMKy, NepeBecTn ykasaTtenb B 061acTb pegakTMpoBaHUA guarpamm.

[oGaBneHne NoakNtOYEHNA OCYLLECTBAETCA Takke Kak u gobasneHne 6noka. MNpu
aToM oTobpaxaetcsa OokHO «CBOMCTBa NoakntoveHus» (puc. 22), B KOTOPOM Heobxogmmo
BBECTU UMSA NOAKNIOYEHMS 1 BbIOpaTb ero Tun.

CEBOWCTEE NOAKNHYEHWA

_| Mpogonsxedue
M

Connectionl

MpocmoTp:

-1 2 Connection0 >

| 0K | | Otmena |

PucyHok 22 — OkHO fobasneHnsa HOBOro nogknoyeHus B pegakrope FBD

Bo3MoXxHbI ABa TMNa NogKNYeHUs:

— «KOHHeKTOp» — NpMHUMaeT 3HayYeHue C BbIXxoAda APYroro 3rieMeHTa;
— «[lpopomkeHne» — nepenaeT NPUHATOE 3HAYEHME Ha BXOA APYroro anemMeHTa

anarpamMmebl.

[obaBneHne KOMMEHTapMeEB OCYLLECTBMSETCS aHanormyHo [00aBneHuo Opyrux
anemeHToB guarpammbl. [pu gobaBneHMnM KOMMEHTapuMeB Ha puarpammy oTobpakaeTcs
OKHO, B KOTOPOM TpebyeTcsa BBECTU HOBbIN KOMMeHTapum (puc. 23).
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BBEAHTE TEKCT KOMMEHTIPWA

PegakTnpoBaTe KOMMEHTAPWIA

DK | | OTtmeHa |

PucyHok 23 — OkHO fobaBneHnsa HOBOro KOMMeHTapus B pegaktope FBD

lMocnenoBaTenbHOCTb BbLINOSIHEHUST 3NIEMEHTOB Auarpammbl onpegensietcs nunbo
BPYYHYIO napameTpoM «[lopsaok BbIMOMHEHWUsI», MO0 aBTOMATUYECKU ON1S1 SFIEMEHTOB, Y
KOTOPbIX 3TOT napameTp paseH 0.

ABTOMaTMYECKas nocnegoBaTesibHOCTb BbIMOMHEHUS pernameHTupyeTca
cnefyowmnm obpasom: YeM BbILLIE U NIEBEE PACMOSIOXKEH BEPXHUI NEBLIN Yron rpadnyeckoro
OTOOpaXKeHNs dnemMeHTa AmarpamMmmbl, TEM paHblUe JaHHas anemMeHT OyaeT BbIMOMHEH, TO
€CTb 3fIEMEHTbI AMarpaMmbl BbINOSTHAKTCA CreBa HanpaBo N CBEPXY BHUS.

Mpn pyyHOM onpegeneHnn nopsigka BbiNoNHeHna  (napameTp  «[llopsgok
BbIMONHEHUA» He paBeH 0) B MpaBOM HWXHEM Yriy afieMeHTa MNoSABNSAETCs MOPSAKOBLIN
HOMEP €ro BbIMOSHEHUS.

[Ons 6nokoB s3bika FBD goctynHo GbicTpoe aobaBneHune cBA3aHHbIX 6rokoB. [Ans
3TOro Heo6XOAMMO LLENKHYTH FIEBOM KHOMKOW MbILWIW MO BbIXOAY YXe YCTaHOBMEHHOro Ha
anarpammy 6roka. MNosiBUTCA KOHTEKCTHOE MEHI0, B KOTOPOM crieayeT BbibpaTb TUM HOBOTO
anemMeHTa, KoTopbin Tpebyetca nogkniountb (puc. 24). lMNMocne Bbibopa Tvna aneMeHTa B
AaHHOM MEHI0 MOSABUTCA CTaHOapTHbIM Ananor gobaeneHns anemeHTta. OTNnMYMem OaHHOro
MeToda sBnsieTcs TO, YTO [0OaBnEHHbIN BbICTPbIM CNOCOOOM 3NIEMEHT OKa3bIBAETCH YXe
NOOKITHOYEHHBIM K UCXOAHOMY OnoKy (Ha BbIXO4€e KOTOPOro Bbi3blBASIOCh KOHTEKCTHOE MEHH0).
Takum o06pa3omMm, B AaHHOM crnocobe OTCcyTCcTBYeT HeobxoauMOCTb AOMOMHUTENBHO
COEaVHATb ANeMEHTbI Mexay cobon.

CTD_DINTO
CTD_DINT
3 CD QF
- LD cvpE
Bbnok
- PV
MoakntouerHune

MepemenHas

PucyHok 24 — beicTpoe nobasneHune 6nokoB B nporpamme Ha a3blike FBD

OnucaHne sa3bika FBD, OCHOBHbIX €ro KOHCTPYKUWA, a Takke npumep ero
NCNOSb30BaHNA NpUBEAEHbI B MPUIOXeHun I,

3.6.2.2 PepakTop fAi3bika LD

Asblk LD (A3blk penenHo-KOHTaKkTHOM JIOrMKK) npeactaBndet cobon rpaduyeckyto
dopmMy 3anmcu fOrnMYeckux BbIpaXEHWA B BMAE KOHTAKTOB M KaTywek pene. OCHOBHbIMU
anemMmeHTamu si3blka LD sBnsaoTCA: WMHA NUTaHUSA, KaTyLlKa, KOHTaKT.
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Mpn oTkpbITMN pepaktopa 4A3blka LD, noaBuTca CcooTBeTCTBYKOLWAA NaHenb
WHCTPYMEHTOB (puc. 25), nocpeacTBOM KOTOPOWM MOXHO YNpaBnATb AuarpaMmmMon WU
nob6aBnsTb Ha Hee HOBblE anemMeHTbl. Ha ogHon anarpamme mMoryT ObiTb MCMOMb30BaHbl Kak
anemeHTbl a3blka LD, Tak n FBD.

[R]™ e b 4% 47 == {7 o

PucyHok 25 — lNaHenb MHCTPYMEHTOB pefakTopa gnarpamMmm (415 s3bika LD)
B Tabnuue 11 npuBedeHo yHKUMOHANbHOE Ha3Ha4YeHWe KHOMOK MaHenu
WHCTPYMEHTOB peaaktopa ansa a3blika LD. HasHadeHue ocTtarnbHbIX KHOMOK coBnajaeTr C
Ha3Ha4YeHneM KHOMok Ang a3bika FBD.

Tabnuua 11 — HasHayeHne KHOMOK NaHenn MHCTPYMEHTOB pedaktopa auarpamm (ans

a3blka LD)

BHewHun | HanmeHoBaHMe KHOMKM PyHKUMOHaNbHoe HasHayeHue
BMA KHOTMKK
KHOMKK

|: Cospatb HOBYIO nuHuo | [lo6aBneHne HOBOW LUNHbI MUTaHWSA

NUTaHUS
N CospgaTb HOBYIO KaTyLUKY [obaBneHve HOBOM KaTyLLUKK
'iMi' Co3agaTtb HOBbIN KOHTAKT J[lo6baBneHne HOBOro KOHTaKTa

[obaBneHne HOBOro anemMeHTa Ha AMarpamMmmy OCYLLECTBNAETCA TaK Xe Kak Ans
a3sbika FBD.

Mpn gobaBneHnn HOBOW LUNHBI MUTAHUSA OTKPOETCHA OKHO « CBOMCTBA LUMHbI MUTaHUA»
(puc. 26), B KOTOPOM MOXHO BblOpaTb HanpaBfeHWe OTBETBMEHWA LUMHbI B none «Tuny
(«JleBas wuHa nuTaHus» unu «lNpaBas WrHa NUTaHUA»), a TaKkke Konuyectsa NUHOB (none
«Homep nuHa»).

CEOMCTE LUMHEBL NUTEHWUA

MpocmoTp:

& HPEEER LKHE NATaHWA

Homep nuHa:

3

| 0K | | OTtrmena

PucyHok 26 — OkHO go6aBneHnst HOBOW LUMHbI MUTaHNUSA

OnemMeHTbl KaTylKa U KOHTaKT TpebytoT Ans cBoen paboTbl HAnNMuMsa B nNporpamme
Oyneson nepemeHHon. [MoaToMy nepen co3gaHMeM 3TUX ANEMEHTOB HEOOXOAMMO B MaHeNu
nepeMeHHbIX JaHHOro NporpaMmmMHOro Moayns cosgatb nepeMeHHyto Tuna BOOL.

Mpn pob6aBneHnMM HOBOW KaTyWKM OTKPOETCA OKHO pefakTUpPOBaHUSA 3HaAYeHus
KaTywku (puc. 26), B KOTOPOM HY>XHO BblGpaTb «MogudukaTop» KaTywKn U NepeMeHHYHo
(paHee co3gaHHyto).
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PesaKTMpoBaTh SHAHERNE KaTyLLIKH @
Mogudueatop: MpocmoTp:
@ OBbIYHbIA
! MinBepcus
1 ¥CTBHOBWTE
 Copoc LocalVar2

~ Hapactarowwmii fpoHT
| Cnagarownii hpoHT

MepementHan:

| OK | | Otmena

PucyHok 27 — OkHO ao6aBneHnst HOBOW LUMHbI MUTaHUS

[ns kaTywkn [OCTynHbl crnegyowme moandgukaTopbl: «O6bIuHbIY, «HBEpCUsAY,
«YcTaHoBuTbY, «COpocy, «HapacTtatowmn dpoHT», «Cnagarowmin ppoHT». OnucaHme atmx
MOANIMKATOPOB MOXHO HAWUTW B NPUIoXeHun [.

KaTywky moxHo fobasutb B obnacte LD-gmnarpammbl n3 tabnuubl NnepemMeHHbIX U
KOHCTaHT NPOCTbIM NepeTackMBaHMEM yKasaTerieM MbIlK (HaXaTb NIEBYIO KHOMKY Ha HOMepe
nepeMeHHon W nepeTawmMTb B obnactb Auarpammbl). [1py 9TOM nepemeHHasi OOormKHa
OTHOCUTBCSA K Knaccy «Bbixoa» (puc. 28).

# MmnA Knacc

1 |LocalVard NokaneHeid DINT

2 |LocalVarl NokaneHeld BOOL

3 LocalVar2 Brixog BOOL
LocalVar2

PucyHok 28 — [lobaBrneHune KaTyLlK/M Ha agnarpaMmmy U3 naHesnu nepemMeHHbIX

Mpu pobaeneHun Ha anarpammMy HOBOMO KOHTaKTa OTKPOETCH OKHO pedaKTUpOBaHUA
3HadyeHnss KoHTakTa (puc. 29), B KOTOPOM HYXHO BblbpaTb «Moandumkatop» KaTywKkn K
nepeMeHHyo (paHee CO34aHHYHo).

PeakTMpoBaTe SHAUEHWE KOHTAKTa

Mogudmrkarop: MpocmoTp:

@ OBeIYHbIA

| MinBepcus

" HapactaroLmii fpoHT I_O Ca | Va rl
| Cnagarownii hpoHT
MepemerHan:

[ OK | | OTmena |

PucyHok 29 — [lobaBneHne KoHTakTa Ha gnarpammy
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[na KoHTakTa MOXHO 3ajaTb cregywwme wmoaudukaTopbl: «HopManbHbINY,
«MHBepcHbINY, «HapacTtaHne dpoHTar», «Cnag gppoHTa». OnucaHne aTux MoanduKaTopos
MOXHO HaWTW B NpunoxxeHuum [.

KoHTakT, Tarke Kak W KaTywkKy, MOXHO AobasBuTb B obnactb LD-gnarpammbl 13
Tabnuubl NepeMeHHbIX U KOHCTaHT NPOCTbIM NepeTacknBaHMEM yKasaTenem Mblln (HaxaTb
NEBYK KHOMKY Ha HOMepe MepemMeHHOM K nepeTawmuTb B obnactb anarpammel). [pu aTom
nepemMeHHas AofmKHa OTHOCUTBLCA K MobOMY M3 AOCTYMNHbIX KNaccoB, Kpome «Bbixoay.

Ona anemeHTOB 43blka LD Takke pocTtynHO 6ObicTpoe paobaBneHvne CBA3aHHbIX
anemeHToB. [InA 3TOro fieBOM KHOMKOW MbIlM Ha BbIXOOE YXe YCTaHOBIIEHHOro Ha
anarpamMmmy 3rieMeHTa Bbi3blBAa€TCA KOHTEKCTHOE MEHI, B KOTOPOM MOXHO BblbpaTb Tun
HoBoro anemeHTta (puc. 30). [JoGaBneHHbIN TakMM CNocoboM 3NIEMEHT OKa3blBaeTCHA YxXe
NOAKNMIOYEHHbIM K MCXOAHOMY BMOKy (Ha BbIXO4€e KOTOPOro Bbi3bIBANIOCb KOHTEKCTHOE MEHIO).

LocalVarl

-{ I" bnok
MoakntouerHune
KonTakr
Kartywka

LocalVar, WwuHa nuTaHus

_( )_ MepemerHas

PucyHok 30 — BeicTpoe gobasneHue 6n0koB B nporpamme Ha s3blke LD
OnucaHne A3blka LD, OCHOBHbIX €ro KOHCTPYKUMW, a Takke npumep ero

MCnonb30BaHNA NpuBeaeHbl B NPpUNoXeHnm L.

3.6.2.3 PepakTtop si3bika SFC

OcHoBHbIMUK anemeHTamun fA3blka SFC saBNAOTCA: HavyanbHbIW LWar, war, nepexoa,
Onok gencrteuin, BeTBneHne n obbeanHeHne, 6e3ycnoBHbIn nepexoq. lNporpamma Ha A3bike
SFC coctouT 3 Habopa Lwaros, CBA3aHHbIX Nepexogamu.

Manenb pegaktnpoBaHmsa SFC-guarpammbl nokasaHa Ha puc. 31.

)M e E Bt + 8o v = o [ i

PucyHok 31 — lNaHenb MHCTpyMeHTOB pefaktopa (ansa a3bika SFC)

®DyHKLMOHANbHOE Ha3Ha4YeHne KHOMOK NaHenn MHCTPYMEHTOB pefakTopa ANng A3blka
SFC npegcraBneHo B Tabnuue 12. HasHayeHue ocCTanbHbIX KHOMOK CcoBNagaeT cC
Ha3HavyeHnem KHonok anga s3bikos LD n FBD.
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Tabnuua 12 — HazHayeHune KHOMoK NaHenn NMHCTPYMEHTOB peaakTopa (ansa s3bika SFC)

BHewHun | HaumeHoBaHMe KHONKK ®dyHKUMOHaNbLHOEe Ha3Ha4yeHue
BUA KHOMKU
KHOMKM
Co3gaTb HOBLIM  MCXoAHbI | Bbi3oB  gmnanora  peaakTMpoBaHUS
war NCXOQHOro Lwara
Ea, Cos3paTtb HOBbIN War BbI30B Agnanora pegaktmpoBaHua Lwara
T CospgaTb HOBbLIV Nepexon BbizoB guanora  penakTMpoBaHUSA
nepexopga
Cospatb HOBbIN 6nok | Bbi3oB  Ananora  penakTMpoBaHus
JENCTBUN Onoka gencrteun
mn Co3patb HOBOE BETBIEHNE Bbi3oB Aguanora co3gaHMa  HOBOMO
LA BETBMNEHUSA UnNn obbegnHeHns
Ve Cospatb HOBbIM 6e3ycroBHbIN | BbI30OB  guanora co3gaHus HOBOIO
nepexon 6e3ycnoBHOro nepexoga

CornacHo ctaHgapty IEC 61131-3, Ha SFC-guarpamme pormkeH ObiTb oguH Liar
MHUUManu3aumm (UCXoOHbIWM LWar), KOTOPbIN XapakTepusyeT HadanbHoe coctosiHne SFC-
anarpammbl. War vHMumanusaumm otobpaxkaeTca B Buae MPsIMOYrofibHMKa C [BOMHOM
paMKOW.

Mpn pobaeneHnn wara (MCXOAQHOro N OBLIYHOMO) NOSABNSAETCS OKHO pefakTUPOBaHMUS
wara (puc. 32). OKHO peaakTMpPOBAHWA MCXOOHOrO Llara OTnn4aeTcst oT OBbIMHOMO TOSBKO
oTobOpaxkeHneM Liara Ha guarpamme.

Pegaktnpoeate war Pegaktnpoeate war

Mraa: MpocuoTp: Mraa: MpocuoTp:

Stepl Step2 I

KeHHekTopot: KoHHekTopbt:

| Bxog Ste'p]. V] Bxog Stepz
[¥] Bomog [¥] Bomog

R — | I iekcrane |

oK | | OTmeHa | oK | | OTmeHa |
a 6

PucyHok 32 — OkHO pegakTupoBaHus wara (ans sa3sika SFC):
a) ucxogHoro wara, 6) obbl4HOro Wwara.

[Ona wara HyXHO ykasaTb uMs, BblbpaTb KOHHeKkTopbl: «Bxoa», «Bbixog» wn
«dencteue». Bxog wara otobpaxaetcsa cBepxy, BbIXoq — CHU3Y, a AeNCTBNE — chpaBa.

Warn B8 SFC gnarpamme coeguHsaoTca mexay cobon nocpeactsomM nepexoaos. pu
pobaBneHnn HOBOro nepexoga MNOSABUTCS OKHO pedakTMpoBaHua nepexoga (puc. 33), B
KOTOPOM HY>XHO BblOpaTb TUN nepexoaa n ero npuopuTer.
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PenakTposate nepexo PenakTposate nepexo
MpocrmoTp: Tun: MpocrmoTp:
"1 Cobinka
_' HenocpeacteeHHo '@ HenocpeacTBeHHD
mfe= Transition a=t] a=b
"I Mogenroyerne "I Mogenroyerne
MpuopwTeT: MpuopwTeT:
0 = 0
0K | | Otmena [ 0K | | Otmena
a 6
PenakTupoBats Nepexos
Tum: MpocmoTp:
) Coblnka
_) Henocpegcreento
MpropuTeT:
0
oK | | Otmena

B

PucyHok 33 — OkHO pefakTupoBaHus nepexona

Bo3moxHbl cnepytowme Tunbl nepexonos: «Ccbinkay, «HenocpeacTBEHHO» M
«[MoakntoyeHue.

Ona nepexoga Ttumna «Ccbinka» B BbiNagaloweM Cchnvcke crnegyeT BblOpaTb
nepexoabl, npegonpenenénHble B pfgepeBe npoekta ana SFC-mogynda. [Jobasnenue
npenonpeaenéHHoOro nepexoga OMNUCLIBAaETCA HWXKE Mocne onucaHus Bcex gobaBnsiembix
anemeHToB fA3blka SFC.

[Ons nepexopga Tuna «HenocpeacTBeHHO», YCMOBME Mepexoda MOXHO 3afaTtb
NOrMYECKUM BblpaXXeHnem Ha A3blke ST B COOTBETCTBYHOLWEN CTpoke OKHa. [aHHoe
BblpaXXe€HMEe MOXET ObiTb, HanpuMep, CpPaBHEHMEM KaKux-NMMbo nepemeHHbiX. MOoXHO B
KayecTBe ycnosusi wucnonb3oBatb WUMs nepemeHHon Tuna BOOL, nubo pgpyroro
LEeNoYMCIIEHHOro TUNa; B 9TOM Crlydae yCrioBMe He BbINONHAETCHA npu 3HavYeHun pasHoM 0 u
BbIMOSHAETCS NPU BCEX OCTaSbHbIX 3HAYEHUSX.

Ons nepexoma Tuna «[llogknioyeHne» B KavecTBe YCOBUS Mepexoda MOXHO
MCMNoNb30BaTb BbIXOAHbIE 3HAYEHMSA arneMeHToB Ha A3bikax FBD nnu LD.

[enctene k waram pobaesnserca npu nomowm Onoka pencreue. [llpu  ero
AobaBneHnn NoABNAETCA OKHO peaakTUpOBaHNA CBOMCTBA Gnoka OenCTBUA.
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Pesaktuposate ceoiicTea Gaoka AeAcTEMA

JeicTena:

Creupdwrarop | [nuTensHocTs Tun 3HaueHne WHaukatop

M - -,ﬂ,eﬁcmue

QK | | OrreHa

PucyHok 34 — OKHO pefakTupoBaHUs CBOUCTB OENCTBUA.

brnok penctBus MOXeT coepXaTb MHOXecTBO pgencteuin. Kaxgooe pgencresue
ONUCbIBAETCA OTAENbHOM CTPOKOW B Tabnuvue OKHa pefakTUpOBaHMS CBOWCTB AEWCTBUS.
[obGasneHne, ypaneHne W nepemMeLleHne OENCTBUM OCYLLECTBMSETCA CTaHOapTHbIM
obpasom (cm. Tabn. 7). MNMocne pobaBneHns Ana Kaxgoro AencTeusa TpebyeTcs yCTaHOBUTb
HeobxoaMMble napameTpbl:

«KBanudgwukatopy;

«MNpoaomKUTENBbHOCTLY;

«Tnn» («dencteuer, «llepemeHHas» n «HenocpeaCTBEHHOY);
«3HavyeHuney;

«MHgnkaTop».

None  «Keanudukatop»  onpegenser BpeMss  Hayana  OENcTeusl,  ero
NPOOOIMKUTENBHOCTb U MOMEHT OKOH4YaHuA. KBanudukatop BblbupaeTcs 13 BbiNagaroLero
cnucka B a4venke «KBanudukatop» (cMm. puc. 34). OnucaHne kBanudumkaTopoB NpuBeLEHO B
Tabnuue 13.
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Tabnuua 13 — Ksanudukatopbl gencrtemn SFC anarpammel

HaumeHoBaHue NoBeneHne 6noka aencTeus

KBanndukaTopa

D [lenctBme HauyMHaeT BbINOSHATBCA 4Yepe3 HeKoTOpoe 3adaHHoe
BpeMsi (€Cnv war elle akTMBEH) W BbIMOMHAETCS OO Tex nop,
noka AaHHbIN Lar akTUBEH

L [lenctBne BbINOMHAETCA B TEYEHWE HEKOTOPOro 3agaHHOoro
WHTepBana BpPEMEHW, T[OCre Yero BbINOSIHEHME OENCTBUSA
OCTaHaBnuBaeTcs

N [lencteue BbINOMNHAETCS, NOKa AAHHbLIW LIAr akTUBEH

P [lencrteune BbINOMNHAETCS OAMH pa3s, Kak TOMbKO War ctas akTUBeH
S Hdenctene akTmBMpyetca u ocTaeTca akTMBHbiM noka SFC
R

D

anarpamMma BbIlNOJIHAETCA
[lencTBure BbINONHAETCS, Koraa anarpamMma geaktmBmu3npyeTcs

S [encrtBre HaunHaeTCs BbIMOMHATLCA Yepesd HEKOTOpoe 3adaHHoe
BPEMSsI, TOSIbKO B TOM Crlydae ecnu war elle akTUBeH
SL [lencTBme akTMBHO B TeYEHNE 3aaHHOro MHTepBana
SD [lencrene HauymMHaeTCcs BbINOSHATLCA Yepe3 HEKOTOpPOoEe BpeEMS,

Aaxe B TOM Cliydae ecrnu war y>e He aKTuBeH

B none «[lpogomkuTtenbHOCTb»  yCTaHaBNUBAETCA  MHTEpBan  BPEMEHM,
HeobxoAnMBbIN ANs BbINOMHEHUS HEKOTOPbIX KBanngukaTopoB, ONUCaHHbIX B Tabnuue 13.

Cogepxumoe nonsa «Tun» onpefensdeT Ko UM KOHKPETHYHO MaHUNyNAUuio, KoTopas
OyOeT BbINOSTHATLCS BO BPEMSA aKTUBaUUN OENCTBUA.

Ecnn tvn penctBusa 3apaH kak «[ewncTtBue», TO OygeT BbINOMHEHO OAHO U3
npegonpeaenéHHbiXx AeNCTBUA 3adaHHbIX ONA AAaHHOro nporpamMmmMHoro mogyns (puc. 35a).
MoapobHee o NpegonpeaeneHHbIX AENCTBUAX MOXHO 03HAKOMUTLCS B KOHLE 3TOro pasaena.

CTh Tun 3HaueHue MH  1CTh Tun IHaueHue MHan

[JeiicTemne - MepemerHan A
|

actiond | LocalVard

a 6]

ICTh Tun 3HayeHue MHy

Henoccpeacteenno LocalVarl ;= LocalVarl + 10; I

B
PucyHok 35 — Beibop Trna gencTenst B OKHe peaakTMpoBaHna 6noka aencTeumsS.

Ecnu 3HauyeHne sayenkn «Tun» BbliOpaHo «llepeMeHHas», TO B s4yenke «3HayeHune»
HeobxooMMo BblbpaTb NEPEMEHHYH U3 BbiNadaloWero CnvMcka nepemMeHHbIX, 3adaHHbIX B
naHenun nepemMeHHbIX 4aHHOro NPorpaMMHOro Moaynsi.

3HayeHVe nepemMeHHOW B 3TOM clyyae onpefensercs COCTOAHWEM [OeUCTBUA U
wara:

— MpuV aKkTMBauuu wara — npuHumaeT Hynesoe 3HadveHue (0, 0.0, FALSE v gp. B

3aBMCUMOCTU OT TUNa);
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— B Ha4arne BbINONHeHNa 6noka AencTBUS — NpUHMMAaeET eanHnYHoe 3HadveHue (1,
1.0, TRUE n gp. B 3aBUCMMOCTM OT TUNA);
— 10 3aBEPLLEHNIO BbINONHEHUS BrloKa — CHOBa NPUHMMAaET HYNeBOE 3HAYEHME.

Ecnu tun gencrtBusa onpegeneH kak «HenocpeaCTBEHHO», B none «3HayeHue»
BBOAMTCHA NPOrpaMMHbIN Kof Ha s3blke ST, KOTOpPbIN OyaeT BbINOMHATLCSA, KOraa gencreaune
CTaHOBUTCS aKTUBHbIM.

MpumevaHne: B otnnume ot Tmna «HenocpeacTBeHHO» ANs nepexoga, rae
BBOOMTCS NIOrMYecKoe BblpaXkeHne Ha a3blke ST, B 4ENCTBUM BBOAUTCS KO Ha A3blKe
ST, KOTOpbIN MPOM3BOAUT HEKOTOpble AencTBus. [MO3TOMy [aHHOE BblpaXkeHue
OO0JDKHO 3aKaHYMBaTbCHA CUMBOJSIOM «;», Kak TpebyeT cuHTakcuc ssbika ST.

Mocne Toro, kak 6nok gencteusa 6yaet gobasneH Ha anarpammy SFC, HeobxogmMmo
ero cBsA3aTb C KOHKPETHbIM warom. Onepaumns CBs3biBaHUS BbINONHAETCSA Oo06aBneHnem
npoBoga Mexay KOHHeKTopoM «[enctBme» y Lwara (C npaBoW CTOPOHbI rpadnyeckoro
0603Ha4YeHMs1) U KOHHEKTOPOM C fIEBON CTOPOHbI 6rioka gencteus (puc. 36).

N |[LocalVar0 := LocalVar) + 10;

action0

T#1s

PucyHok 36 — CssbiBaHue Lwara n 6noka gencraus.

[Ons ynpaBneHWa MHOXeCTBEHHbIMM nepexogamm B A3blke SFC  Takke
npegHasHayeHbl BeTBreHMs U obbeanHeHus. [lpyu pgobaBneHWn HOBOro BETBIIEHUSA
NOSIBMSIETCS OKHO CO34aHWs HOBOro BeTBNEHUA unn obbeamHeHus (puc. 37), B KOTOPOM
HY>XHO BbIOpaTb TUN BETBEHUA N yKa3aTb KONMYECTBO BETBEN.

C03A3Th HOBOE BETENEHWE WIN 0DBEANHEHNE

Tum: MpocmoTp:

@ ANETEPHATHEHGE BETENEHME

| AnbTepHATHEHOE 0OBEAMHEHNE
_ MapanneneHoe BETENEHKE
_| MapannensHoe DBBEJMHEHNE

Ywucno seTeen:

oK | | Otmena

PucyHok 37 — CsasbiBaHue Lwara n 6noka gencraus.

PasHuua mexay anbTepHaTUBHbIM M napannenbHbiM BeTBReHnem/o6beanHeHnem
3aknyaeTca B TOM, 4YTO BETBM MapannensHoro BeTBNEHUA/0ObeaAnHEHNEM MOXHO
nogknoyatb  HanpsAMyk K Bxogam/Bxogam  LaroB, a BeTBU  anbTEPHATUBHOIO
BETBNEHNA/06beaANHEHNS TONbKO Yepe3 AOMNOMHUTENbHbIE Nepexoabl.

B SFC puarpammax SFC cyuwectsyet aHanor onepatopa GOTO apyrux A3bikoB
nporpammMmpoBaHus — ©e3yCrnoBHbIA nepexon, T.e. nepexon K OnpefenéHHOW Touke
nporpamMmmbl, 0603Ha4YEHHOM HOMEPOM CTPOKKN NnBo meTkon. [Ana gobasneHus 6e3ycrnoBHOroO
nepexoga Ha SFC-gnarpammy, B OkHe pobaBneHuMsi HOBOro ©6e3ycrnoBHOro nepexoaa
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(puc. 18), Heobxogumo BbIOGpaTb M3 chiMcKa LWar, K KoTopoMy 6yaeT npoucxoguTb
6e3yCnoBHbIN NEPEXOA.

Beifepute Lens nepexoa

JoBaenTe HosblR GesycnoBHbIi nepexog

PucyHok 38 — OkHO fobasneHnsa 6e3ycrnoBHOro nepexona

CornacHo ctaHgapty IEC 61131-3, mexay warom n 6e3ycrnoBHbIM Nepexoaom
pomkeH obgasatenbHo ObITb onpedenéH nepexon. Ha SFC-guarpamme 6e3ycrnioBHbIN
nepexoq otobpaxaeTcs CTPenkon, KOTOPYK HeobxoaMmo coeanHuTb ¢ nepexogom. Cnpasa
OT CTPENnKM pacnonaraeTtcs HaMMmeHOBaHMe Lara, K KOTOPOMYy OCYyLeCcTBseTcs
6e3yCcnoBHbIN Nepexoq B criydae BbINOSIHEHUS YCIOBUSA Nepexoa, HaxOoAsLWerocs Bbille U
COEQVHEHHOrO C Hew.

B pepaktope SFC cyuwectByeT AoOMNONHUTENbHAs BO3MOXHOCTb ObICTporo
pobasneHns anemeHToB Aauarpammbl  (puc. 39). [Ona atoro no Bbixogy (BblBOA
HanpaBfiEHHbIM BHM3) 3fIEMEHTA HYXXHO LUENKHYTb fEBOM KHOMKOW Mbiwun. [Mpy aTOM
NMOSIBUTCS KOHTEKCTHOE MEHHK CO CMUCKOM 3fEMEHTOB, AOCTYMHbIX ANSA MOAKMYEHUa K
BbIXO4Yy AaHHOro anemMeHTa. BblOOpOM COOTBETCTBYIOLLErO MyHKTA KOHTEKCTHOrO MEHH0,
OTKpbIBaAeTCA OKHO BBOAA CBOMCTB AAHHOro anemeHTa. [locne yero, Ha guarpaMmme nosiBUTCA
9NIEMEHT, YXe CBS3aHHbI C 3femMeHTOM, BblbpaHHbIM B Hadane npoueaypbl 6biCTporo
pobaBneHus.
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Stepl [ I
T Stepl [
T T bnok aeiictena
Berenenue
a 6
War :
Mepexoa
besycnoeHbiit nepexog
B r
—— —_—t
Mepexoa | War |
il e
War
besycnoeHbiit nepexos
Berenenue
X

PucyHok 39 — BeicTpoe go6asneHune 650koB B nporpamme Ha s3bike SFC

Kpome Toro, B nporpamme Ha n3blke SFC umeetcsa BO3MOXHOCTb [006aBnsATb
npegonpeaeneHHbie nepexonbl U AeNCTBUS.

lMpeponpeaeneHHble nepexogbl MCNOMb3YTCA B Cnyyadx, kKorga Heobxogmmo
Mcrnonb3oBaTb OOHO WM TO XE YCMOBME nepexoda Mexay MHOXEeCTBOM waroB. Ytobbl
onpegenuTb Takoe ycrnoeue nepexona, Heobxoammo B KOHTEKCTHOM MeHio SFC-gnarpammbl
B AepeBe npoekTa BbibpaTh «[JobaBntb nepexon» (puc. 40).

| pruyiaiiic

Y proaram3|
B8 resc [Job6aeute nepexoa
[obaeuts gencTene
Konupoears POU

Mepenmerosats

Yaanute

PucyHok 40 — KOHTEKCTHOE MEHI0 B ilepeBe NPOEeKTOB nporpamMmmbl Ha s3bike SFC

Hanee B okHe «Cosgatb HOBbIM nepexoa» (puc. 41a) Heobxoaumo 3apatb
YHUKanNbHOE MMS ONs nepexoda M s3blKk ONMcaHus ycrioBuda nepexoga. Ycnosue nepexofa
MOXHO 3agaTb Ha YeTblpex asbikax IL, ST, LD n FBD (puc. 416).
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.CCBﬂE'Fb HOBbIA NEpEXC) Co3aatb HoBbIN Nepexoa @
Wms nepexoga:  transitiond Wms nepexoga: transition0
Az l iow | Azbic v]
IL
OK | | OTmeHa | ST
LD
. FBD
a 6

PucyHok 41 — OkHO co3gaHus HOBOro nNpegonpeaeneHHoro nepexona

Ona Toro, 4tobbl gobaBuTb npegonpeneneHHoe OENCTBME HYXXHO B KOHTEKCTHOM
meHo (puc. 40) Bbibpatb «[JobaButb gencteuex». lNocne 4vero B okHe «Co3gaTb HOBOE
agencteve» (puc. 42) 3agaTtb yHUKaNbHOE WUMSA OEUCTBUA U A3blK OMUCAHUA OeNCTBUA.
[encteue, Kak n ycnosue nepexona, MoOXHO 3agaTtb Ha yeTblpex ga3bikax IL, ST, LD n FBD
(puc. 426).

Cozgate HOBDE gEicTBNE Co3paTb HOBOE AENCTENE @

Wian geifictens:  actionl Wms gelictens:  actionl

Asbie | B | Azbik: [ ']

PucyHok 42 — OkHO co3faHusi HOBOro npeaonpeneneHHoro 4encTauns

lMocne TOro kak QOencTBMme co3gaHo, HeobxoouMMo peanusoBaTb €ro Kog Ha
BblbpaHHOM TEKCTOBOM unu rpadudeckoMm asbike. [locne pobaBneHuss NepexogoB U
OENCTBUA B [OepeBO MNPOEKTa, OHW CTAHOBATCSA AOCTYMHbIMW AN  MHOXECTBEHHOro
NCMNonb30BaHUA.

Bonee nogpobHoe onucaHue s3bika SFC, OCHOBHbIX €ro KOHCTPYKUMIA U NpUMepbl
€ro Mcnosib3oBaHnsA NpuBeaeHbl B NpUnoXxenuu E.

3.7 Pab6ota c TMnamu gaHHbIX

B cpene Beremiz cyuwlectByeT BO3MOXHOCTb CO34aHWSA HOBOrO TuNa AaHHbIX MyTeM
pobaBneHnem anemeHTa « Tunbl JAHHbIX» B MPOEKT.

Mocne pobaBneHMs HOBOro Tuna OTKPOETCH NaHenb pefakTMpOBaHMS HOBOro Tuna
AaHHbIX (puc. 43). [naBHbIM nNapamMeTpoM TUNa [OaHHbIX ABNAETCA MeXaHW3M COo34aHus
HoBoro Tuna. CyuwectByeT BO3MOXHOCTb Bblbopa MexaHu3Ma CO3[4aHus HOBOro Tuna u3
BbiNnagawoLlero crucka, KOTOpbIN COLEPXKUT: «CMHOHMY, «[MogananasoHy,
«lMepeuncnexne», «Maccus», «CTpyKTYypa».
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=} datatype0 X

MexaHuzm CO343HMA TUNa: ‘CMHOHMM A ,

MNudopmauus o Tune:

4

Moaananazox
basoebii Tun: |BOOL [‘Aeaii:gcneﬂwe
Crpykrypa

PucyHok 43 — lNaHenb pegakTnpoBaHUsa HOBOro Tuna AaHHbIX

[Monb3oBaTenbckMe TUMbl OAHHbLIX MOTYT NPUMEHATLCA Hapagy CO CTaHA4ApPTHbIMU
TMNnamu Npu peanusauum anropuTMOB M NOMMKN BbINOSTHEHUS NPOrPaMMHbIX MOAYIEN.

MexaHuam co3gaHus HosBoro Tuna «CHMHOHMM» onpegensieT HOBOE  UM4
cTaHgapTHoro Tvna. [ns HOBOro Tuna MOXHO 3a4aTh MCXOAHOE 3HaYEeHUEe No YMOMYaHMIO.

Mpu BbIGOpPE MexaHM3mMa co3gaHusa HoBoro Tuna «logananasoH», NOMMMo 6a30BoOro
TMNa N Ha4yanbHOro 3Ha4YeHns, HeobxoaMmo 3agatb napameTpbl «MUHUMYM» U « Makcumym»,
KOTOpble COOTBETCTBYIOT MUHUMANbHOMY U MakCMMaribHOMY 3Ha4YeHUsIM CO34aBaeMoro Tuna
AaHHbIX. Ba3oBbIM TUNOM MOXET BbICTyNaTb TOSIbKO LEeNIOYNCIIEHHbIE TUMbI.

Mepeuyncnsaembin TMN co3gaeTcss BbIOOPOM MexaHu3Ma CO34aHuMs HOBOro Tuna
«Mepeuncnenne» (puc. 44). MNpn atom B Tabnmuy «3HavyeHnsa» Heobxoanmo 3aHecTn Habop
3HaA4YeHW, KOTOpble MOryT ObiTb MCMOMb30BaHbl B NPOrpaMMHOM KOAe AN NepeMeHHbIX
AaHHOro Tmna.

=} datatype0 X

4

MexaHusm co3aanuma Tuna: [ﬂepequcnerme v]

Nudopmauus o Tune:

2 MCXO HOE SHaYEHNE
E— B "

NoError

Warning
Error
Critical

PucyHok 44 — lNpumep cos3gaHna nepeymcrigsemMoro Tmuna gaHHbIX

Mpn BbIOOpPE MexaHuM3ma co3gaHus HoBoro Tuna «Maccu» (puc. 45) Heobxogmmo
ykasaTb 6a3oBbid TWMN, HavanbHOe 3Ha4YeHVe U pas3MepHOCTb MaccuBa. Pas3mepHOCTb
MaccuBa 3agaéTtcsa B popmate: <HayasilbHOe 3Ha4eHUe>..<KOHEeYHOe 3Ha4yeHue>.
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=} datatype0 X

4

MexaHuzm CO343HMA TUNA: [MaCCMB

”]

Wudopmaums o Tune:

bazosbin THN: [INT

vJ WcxoaHoe 3HayeHune: | 5

Pazmepor:

CENBE

0.10

PucyHok 45 — lNpumep cospaHus

|

Tna gaHHbIX MaccuB

MexaHun3am cosgaHus Hosoro Tuna «CTpyktypa» (puc. 46) no3sonseT onpenenvrb
TUMN, OCHOBaHHbIN Ha O6beAMHEeHUW Heckonbko TUMoB. [Mpu BbIGOpe aTOro TMNa NOSIBUTCH
naHernb NOXOXasi Ha MaHernb NepeMeHHbIX B nporpaMmme, B KOTOPoOW Heobxoammo aobasutb

BCE nNepemMeHHble 4neHbl CTPYKTYpPbI.

=} datatype0 X

4

Mexanusm cozganmua Tuna: | Crpykrypa

WHdopmaums o Tune:

3NEMEHTBI:

# Uma Tun

1
2

STRING
REAL

name

value

n

WcxoaHo

20

PucyHok 46 — Npumep co3gaHna Tuna gaHHbIX CTPYKTYpPbI

3.8 Pab6ota ¢ ¢hyHKUUAMMU

®PyHKUMA HABnSeTCA nporpaMmHbiM MoayneM B cpege Beremiz u moxeT 6biTb
anemeHToM npoekTa. Npn gobasneHun HOBOM OYHKUMM ByaeT oTobpakeHO OKHO CO3daHud

HoBoro POU (puc. 47).
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.'Coa,qa‘rh HoBbiIA POU @

Wwaa POLU:  function0

Tun POU: | dysums -

foomc | -]

l (0] 4 | l OTtmena |

PucyHok 47 — OkHO fo6aBneHns HOBOM OYHKLMK

DyHKLMA MOXET OblTb HAaNMcaHa TONbKO Ha YeTblpex a3bikax IL, ST, FBD, LD. Asbik
SFC He poctyneH ans dyHkumi. ocne Bbibopa A3blka M CO34aHUA (PYHKLMM NOSABUTCS
naHenb pefakTMpoBaHua yHkumMn (puc. 48), roe HyXHO BblbpaTb BO3BpaLLaeMbl TN
dyHKUMN, [OOaBUTb NEPEMEHHbIE U KOHCTAHTbI, HANUCAaTb KOA OYHKLMN.

Bosepaluaembiii Tun: llNT '] OnucaHue:
BOOL
# SINT Knacc Ti

DINT
LINT
USINT
UINT
UDINT
ULINT
REAL
LREAL
TIME

1 DATE
TOD
DT
STRING
BYTE
WORD
DWORD
LWORD
LOGLEVEL

PucyHok 48 — NaHenb pegakTnpoBaHUs HOBOW OyHKLMK

B sasbikax crangapta IEC 61131-3 dyHKuna Bcerga BoO3BpallaeT Kakoe-nmnbo
3Ha4YeHne — HEBO3MOXHO Co34aThb OYHKLMIO 6e3 BO3BpaLLAaEMOro 3Ha4YeHUs, Kak, Hanpumep,
B A3blke Cu.

BHyTpy dyHKUMM uMA caMon (QYHKUMM paccMaTpuMBaeTCs Kak MepemMeHHas wu
3HadeHune, nepefaHHoe 3TOW NepeMeHHoW, OyaeT BO3BpalleHO B pea3ynbTaTe Bbi30Ba
dyHKUMK (purc. 49).
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{7 | function0 X
Bozepawaembiii Tun: INT ¥ | Onucaxue:
# Uma Knacc Tun UcxoaHoe 3Hauenne Keanudgukarop
1 a JNlokaneHbii INT
2 b JNlokaneHbii INT
3 f_max JlokaneHbii INT 100 KoHcTaHTa
1 if a + b > £ max then
2 . functionl := f max;
3 ‘else
4 L function0 := a + b;
S end if;
6

PucyHok 49 — lNpumep npocTon pyHKLMN

B cpene Beremiz npegycmoTpeHo npeobpasoBaHuMe QyHKUMM B Apyrue
nporpaMmmHble Moaynu. [na 9TOro B KOHTEKCTHOM MEHK Ha 3anemMeHTe (PyHKLMOHanbHOro
Onoka B AepeBe MnpoekTa HyXHO BblbpaTb NyHKT «CmeHuTb TMn POU Ha» (puc. 53), B
KOTOpOM BbIGpaTb HOBbI TUM NPOrpamMMHOro Moayns. PyHKUMIO MOXHO npeobpasoBaTb
nnbo B nporpaMmmy, nMbo B oyHKLUMOHAsbHbIN GOK.

Mpoexr

Bozepawyaemeint Tun: |
= ¢’ Unnamed P

bt [ : | # WUms Knacc

AR Konupogats POU |
g Cmennts Tun POU Ha > DyHKUMOHANBHBINA 610K
B reso Mepenmerosatb Mporpamma

Ypanuts '

PucyHok 50 — CmeHa Trna nporpaMMHoOro Moayns yHkumoHansHoro 6noka

O6paTHoe npeobpasoBaHune nporpammbl B PyHKLMIO nnu pyHKUMoHaneHoro 6roka B
DYHKUNIO HEBO3MOXHO. HO €ero MOXHO OTMEeHWUTb, BblOpaB B [MABHOM MEHIO MYHKT
«Pepaktnpoatb» -> «OTMeHa».

Bce pobaBneHHble B NpoekT yHKUMM NOABATCA Ha naHenu «bnbnuotekn» BmecTe
CO BCeMW ocTanbHbiMXU QYHKUMAMM U (PYyHKUMOHanNbHbIMW  Onokamu B pasgene
«lNonb3oBaTenbckne POU».

3.9 Pab6ota ¢ hyHKLUMOHaANbHbIMWN OfIOKaMK

®DyHKUMOHAMNbHBbIN BfIOK — 3TO NPOrpaMMHbIA  MOAYISb, KOTOPbLIN MPUHUMAET U
BO3BpallaeT MNPOU3BONbHOE 4YUCMO 3Ha4YeHUN. DyHKUMOHamnbHbIM OMNOK MMeeT CXOACTBO
OLHOBPEMEHHO N C (PYHKUMEN U TUMOM AaHHbIX. Tak Xe, Kak U B Ccriyd4ae C TUMOM [AaHHbIX,
ansa pabotbl ¢ PyHKUMOHaNbHbIM 6r10KOM TpebyeTcs co3gaHue O4HOro UIM HECKOSTbKUX ero
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ak3emnnApoB. Kaxabln  ak3emMnnsap wumeeT CODOCTBEHHble He3aBUCUMble — OaHHbIE,
cogepXalume BXOOHble, BbIXOAHblE W BHYTPEHHWE nepemMeHHble. Ho B Toxe Bpems,
aHanorm4yHo yHKUMK, QYHKLMOHAmNbHbIM 6NOoK MMeeT WCNOSIHAEeMYK 4YacTb, KoTopas
HanucaHa Ha ogHoMm u3 g3blkoB cTtaHgapTta |IEC 61131-3. BbizoB ucrnonHsemon 4actu
NPOUCXOAMUT MO UMEHMU SK3eMNNApa.

BxogHble 1 BbIXOOHblE NepeMeHHble PYHKLMOHANbLHOro 6noka, npyM MCNonb30BaHUN
ero Ha Aunarpamme, oTobpaxatTCs Kak KOHHEKTOpPbl CreBa M crpaBa COOTBETCTBEHHO.
®PyHKUMOHanNbHbIA 610K MOXET UCNOoNb30BaTb BCE MOAAEPKUBAEMbIE CPEeLOW A3bIKU, B TOM
yncne SFC.

[obasneHne nonb3oBaTeNbCKOro PYHKLMOHANBLHOIO 6y10Ka NPOMCXOAUT aHanorMyHo
nobaeneHno pyHKuMK. B okHe co3gaHnsa HOBOro (pyHKUMOHanbHOro (puc. 51) 6roka HyXHO
BblOpaTb ero MMs 1 A3blKk NPOrpaMmmMmMpoOBaHUS.

P =

.CBE.,EI;ETI: Hoekid POLU

Wws POU:  functionBlockd

Twun POU: Iq:r:,lecu.HnHaanblﬁ Bnok v‘

Azbiie | 5T - |

| QK | | Otmena |

PucyHok 51 — OkHO co3gaHns HOBOro dhyHKUMOHanbHoro 6noka

MaHenb pepakTMpoBaHUA (YHKUMOHANbHOrO 6noka He oTnmyaeTca OT NnaHenu
pefakTupoBaHua nporpammbl. Ha pucyHke 52 npencraeBneH  npumep  NPOCTOro
yHKUMOHaNbHOro 610Kka, NOACHMUTLIBAKOLLErO CYMMY M Pa3HOCTb ABYX YUCES, U NPUMEpP ero
ncnonb3oBaHus B nporpamme. B dyHKuMOHanbHOM Ofoke M nporpamme M3 npumepa
ncnonb3yetcs A3blk ST.

31| functionBlock0 X 3 functionBlock0 | - program0 X
Onucanue: Onucanne: | DOuneTp Knac
# Uma Knacc Tn # UmA Knacc Tun
1 a Bxog INT 1 suml JlokaneHbii INT
2 |b Bxoa INT 2 difl JNlokanbHbin INT
3  sum Beixoa INT 3 bl JNlokanbHbin functionBlock0
4 dif Beixoa INT
1 b1l (
2 a - ’
: 3 b := 4(*I ,
i sum := a + b; 4 sum => suml (*I ;
2| dif :=a - b; 5 | dif => difl )
3
a 6

PucyHok 52 — MNpumep co3gaHus u MCcnosib3oBaHnsa pyHKLMOHaNbHoOro 6roka

B cpepe Beremiz npegycmoTpeHo npeobpasoBaHue yHKUMOHaNbLHOro 6roka B
nporpammy. [nsi 3TOr0 B KOHTEKCTHOM MEHK Ha 3anemeHTe dyHKUMOHanbHoro 6noka B
aepese npoekTa HYXHO BblbpaTb NyHKT «CMeHnTb Tun POU Hay -> «[1porpamma» (puc. 53).
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Mpoexr
¢ Unnamed Onucanne:
fe 57| function0
# Ums Kr
B
B -7/ prog Konupoeats POU |
&8 resource Cmenuts Tun POU Ha » Mporpamma
Mepenmerosats
Yaanute

PucyHok 53 — CmeHa Trna nporpaMMHOro Mmoaynst yHKUMoHanbHoro 6noka

O6paTtHoe npeobpasoBaHne nporpaMmmbl B (OYHKLMOHANbHbIA 610K HEBO3MOXHO. HO
€ero MOXXHO OTMEHUTb, BbIOpaB B rMaBHOM MEHI0 NyHKT «PegaktnpoBaTb» -> « OTMeHay.

Bce pobGaBneHHble B MPOEKT (yHKLUMOHANbHble ONOKM MNOSABMAKTCA HA MaHenu
«BbnbnmoTtekny» Bmecte co BceMn ocTarnbHbIMU PYHKUMSMU U DYHKUMOHANbHbIMK Gnokamu B
pasgene «[llonb3oBaTenbckme POU».

3.10 Ucnonb3oBaHue Bo3MOXHocTen KoHTponsnepa B npoeKkTe

Cpena Beremiz obecneynMBaeT MexaHU3M CBSA3bIBAHUSA BHELLUHMX WCTOYHWUKOB
AaHHbIX, Hanpumep, Mogynen BBoda-BbiBOAa (MX MapameTpoB, COCTOSIHUMK), C
NPOrpaMMHbIMKU MOAYNAMU (B YACTHOCTU C UX NepemMeHHbIMK) Ha s3blikax [EC 61131-3, u3
KOTOPbIX COCTOUT NpuKNagHas nporpamma. [JaHHbIn MeXaHM3M peann3oBaH B BUAE MOAYMeEN
pacLuMpeHns — nnarnHoB, ONUCHLIBAKOLLMX KaXabl AOCTYMHbIA UICTOYHUK BHELLHUX OaHHbIX.

B npoekT B cpeae Beremiz moxHO fo6aBuTh cnegyowmne nnarvHbi:

— «MK Logic201» — nnaruH kaHanos BBoAa BbiBoga KoHTponnepa;

— «MK200 CANOpen» — nnaruH, peanusyiowmn paboty KoHTponnepa no

npotokony CANOpen;

— «ModbusTCP Master» — nnaruH, peanusylowmin paboTty KoHTponnepa no

npotokony Modbus TCP B pexnme BeayLiero;
- «MK200 Modbus master request» — nnaruH, peanuaylowun paboty
KoHTponnepa no npotokony Modbus RTU B pexume BeayLiero;

— «MK211», «MK234», «MK241», «MK242», «MK243», «MK245» — nnaruHbi
moaynen Beoga-sbiBoga [MJIK MKLogic200 (ucnonb3ytoTcsa B pamkax nnaruHa
«MK200 CANOpen»).

[loGaBneHne W ypaneHue nnarvMHOB OCYLLECTBNSETCS CTaH4apTHbIM 06pasoMm:
BbIDOPOM  COOTBETCTBYIOLLErO MfiarMHa B KOHTEKCTHOM MEHI WM 4epe3 MeHIo
«PepaktupoBaTtb» -> «[1o6aBnTb». MNocrne Yero nnarvH nosiBNsieTcs B Aepese npoekrta (puc.
54).
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Mpoexr

<
=@ Unnamed

# -7 program0
B9 resourcel

0. MKLogic201.0)

PucyHok 54 — Bug nnarnHa kaHanos BBoAa-BbiBoAa KoHTponepa B fepeBe npoekTa

B Hayane nmeHun nnarnHa ykasbiBaeTcs npedumkc agpecoB ero nepeMeHHbix — MOK
agpeca nepeMeHHbIX BBOAa-BbiBoga OyadyT HauMmHaTbCA C 3TOr0 Homepa. OTW agpeca
NCNONb3YITCA ANS NPUBA3KM BHYTPEHHUX OaHHbIX NfarnHa K nepeMeHHbIM B NpOorpaMmMHbIX
MoAynsx.

MaHenb pefakTMpoBaHMA NapameTpoB MrarMHa OTKPbIBAETCA OBOMHbLIM LLEMYKOM
MbILIX MO MMEHU NnarnHa B AepeBe npoekToB. B BepxHen yactn aTton naHenu (cMm. puc. 56)
HaxoOuTCH MOMe WMEHW nrarvHa, B KOTOPOM 3TO UMS MOXHO M3MeHUTb. Cneea oT nons
UMEHWN HaxoauTCcsa none naMeHeHnsa npedukca agpecoB AaHHOro nnaruHa. lNpedukec MoXHO
N3MEHUTb CTPeNKamn BBEPX N BHU3.

MKLogic201 0 X

0.x * MKLogic201_0

PucyHok 55 — ObLwasa yacTb NaHenu peaakTMpoBaHnsa BCex NnarnHoB

B pepeBe npoekTa Bce nnarMHbl pacnofiaraldTcs B MOPSAKE YBENUMYEHUS KX
agpecHbix npedwukcos. Npu nameHeHun npedmkca agpeca nrarnHa, OH aBTOMaTUYECKU
CMeLLaeTcsa B AepeBe NpoekTa, 3aHMMas HOBOE MECTO B COOTBETCTBME C HOBbIM HOMEPOM.

3.10.1 Mnarni «MKLogic 201»

[ns nonydyeHus goctyna u3 nporpamMMHbIX MOAYNen NpoekTa K kaHanam BBoda-
BbiBoga KoHTponnepa B npoekT Heobxoaumo gobasutb nnarmH «MKLogic 201». naruvH
COOEepXUT BCe KaHanbl BBOAa-BbiBoga KoHTponnepa, npuBA3biBaeMble K MepeMeHHbIM
nporpammbl nons3osaTens nocpencrsom M3K agpecos, 1 NO3BONAET UX HAcTpaneBaThb.

HacTtpoirika kaHanoB BBoAa-BbiBoda KoHTponnepa npomsBoauUTCS B MNaHenu
penaktupoBanms «MKLogic 201» (puc. 56), BbI30B KOTOPOW OCYLLECTBSAETCA ABOMHbLIM
LLIEeSTYKOM MbILLM MO UMEHU MarnHa B AepeBe NpoekTa.
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4

Input #0
Input #1
Input #2
Input #3
Input #4
Input #5
Input #6
Input #7

Off
Off
Off
Off
Off
Off
Off
Off

0.x ¢ MKLogic201_0

Al Config | AO Config [ DI Config I DO Config | Freq input configi
Analog input configuration

v

v

v

PucyHok 56 — NaHenb HacTpounku kaHanoB BBoga-BbiBoAa KoHTponnepa

[MaHenb HacTpoek kaHanoB BBOAA-BbIBOAA KOHTponnepa coaepXuT BkNaaku Ans:
— aHanorosbix Bxogos/Bbixogos («Al Config», «AO Config»);

— AuckpeTHbIx Bxogos/Bbixoaos («DI Config», «DO Config»);

— CYeTHO-4acToTHbIX BxoaoB («Freq input configy).

3.10.11 HacTpounka aHanoroBbix BXogoB-BbixoaoB KoHTponnepa

HacTpoiika aHanoroBbix BX040B-BbIXxo40B KoHTponsnepa npoMs3BoAnTCA BO BKagkax
«Al Config» n «AO Config» naHenn HacTpoek kaHanos BBoda-BbiBoga KoHTponnepa (pwvc.
57). Bcero B KoHTponnepe nmeeTcs 8 aHanorosbIX BXOAOB 1 2 aHanNoroBblX BbIXxoa.

Bknagka «Al Config»

(puc. 57a) cooepXxuT nepeyeHb aHanoroBbiX BXOOO0B

KoHTponnepa, Kaxabin N3 KOTOPbIX MOXXHO HaCTpOUTb crieayrowmum obpasom:
—  «Off» — kaHan BbIKITIOYEH;
—  «4-20mA» — kaHan paboTaeT B Anana3soHe 3HayeHun 4-20 MA;
—  «0-20mA» — kaHan paboTtaeT B gnanasoHe 3HayeHun 0-20 MA.
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4

| MKLogic201 0 X

0.x * MKLogic201_0

0.x “ MKLogic201_0
Al Config [AO Config | DI Config I DO Config | Freq input configl
Analog input configuration
Input 20 Off v
Input #1 Off v
Input #2 Off v
Input #3 Off v
Input #4 Off v
Input #5 Off v
Input #6 Off v
Input #7 [0
4-20mA
| 0-20mA

Al Config | AO Config l DI Config l DO Config | Freq input config
Analog output configuration
Output #0 Off v

Output #1 [0

4-20mA
0-20mA

a

6

PucyHok 57 — HacTpowka aHanorosbix BX040B-BbIxo4oB KoHTponnepa

AHanormyHbIM o6pa30M npon3BoanTCcd HaCTpOIZKa aHanoroBbIX BbIXOO40B BO BKIaaKke

«AO Config» (puc. 576).

3.10.1.2

HacTporka OUCKpeTHbIX BXOL4OB-BbIX040B KOHTponnepa nponsBoguTCcs BO BKMagkax
«DI Config» (puc. 58a) n «DO Config» (puc. 586) naHenn HacTpoek kaHanos BBO4a-BbIBOAA

KoHTponnepa.

/| ~MKLogic201 0~ X

4

HacTpoiika auckpeTHbIX BXxoaoB-BbixonoB KoHTponnepa

/| ~MKLogic201 0~ X

4

0.x “ MKLogic201_0

0.x * MKLogic201_0

} Al Config I AO Conﬁgl DI Config \ DO Config | Freq input config‘

| Al Config | AO Config | DI Config| DO Config | Freq input config

Discrete input configuration
[T]Enable channel #0
[7]Enable channel #1
[T]Enable channel #2
[T]Enable channel #3
[T]Enable channel #4
[T]Enable channel #5
[T]Enable channel #6
[T]Enable channel 7
[T]Enable channel #8
[7]Enable channel 29
[T]Enable channel #10
[T Enable channel #11
[T]Enable channel #12
[7] Enable channel #13
[T]Enable channel #14
[T Enable channel #15

Discrete output configuration
[7]Enable channel 0
[T]Enable channel #1
[T]Enable channel #2
[T]Enable channel #3
[T]Enable channel #4
[T]Enable channel #5
[7]Enable channel #6
[T]Enable channel #7
[7]Enable channel #8
[T]Enable channel 29
[T] Enable channel #10
["]Enable channel #11
[7] Enable channel #12
[7] Enable channel #13
[7]Enable channel #14
["]Enable channel #15

a

6

PucyHok 58 — Hactpowka guckpeTHbix BxogoB KoHTponnepa

[aHHble BKNagku copepXkaTt 3fIeMeHTbl ynpaBneHus Ons BKIYEHUS/BbIKNYEHUS
AVCKPEeTHbIX BXOA0B-BbIxoAoB. B KoHTponnepe nmeetca 16 kaHanoB ANCKPETHLIX BXOL4OB U
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16 kaHanos ONCKPETHbLIX BbIXOOO0B. Ecnn Ha COOTBETCTBYKOLWLEM KaHalre YyCTtaHOBJIEHa
rano4ka, To KaHasl BKIO4YeH, NHa4ye — BbIKITHOYEH.

3.10.1.3 HacTponka c4eTHO-4aCTOTHbIX BXOAHbLIX NOPTOB LieNIeBOro ycTpomcTaa

HacTtporka  CYETHO-4aCTOTHbIX  BXOAHbIX  MOPTOB  LENeBOoro  YCTPOWUCTBA
npounssoauTca BO Bknagke «Freq input config» (puc. 59).

| ~MKLogic201 0~ X

4

0.x * MKLogic201_0

f Al Config l AO Config I DI Config l DO Config: Freq input config
Frequency input configuration

Input #0 Off v
Input #1 Off v
Input #2 Off v
Input #3 [0 ‘;l
Counter |
Frequency \

PucyHok 59 — HacTtpownka anckpeTtHbix Bxogos KoHTponnepa

[na kagoro kaHana CYeTHO-4acTOTHbIX BXOAOB W3 BbiNadaloLEro Cnucka MOXHO
BblOpaTb pexum paboTbl. CYETHO-4aCTOTHble BXOAbl MOryT paboTtatb B Cnegylowwmx
pexunmax:

—  «Off» — oTkntoYeH;

— «Counter» — cyeTuuk (nogcyeT KONUYeCTBa UMMYNbLCOB Ha BXOAe);

— «Frequency» — yactoTomep (M3mMepeHne 4acToTbl CUrHana Ha BXxoae).

3.10.14 M3K-agpeca nnaruHa

MO3K-agpeca wcnonb3ylTcAa AONs  MNPUBSA3KM  BHYTPEHHUX [aHHbIX MfarvHa K
nepeMeHHbIM B nporpammMHbix mogynsax. OnucaHune M3K-agpecos nnaruHa «MKLogic201» n
X TUNOB NpMBeaeHO B Tabnuue 14.
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HanmeHoBaHWe B gepese Anpec OnucaHune Tun
Analog Inputs %QD[x].0.0 KaHanbl  ananoroBbix | REAL
- Channel #0 BxogoB (c0no 7)
- ... %QD[x].0.7
- Channel #7
Analog Outputs %QD[x].1.0 KanHanbl  ananoroBbix | REAL
- Channel #0 %QDI[x].1.1 BbIxogoB (c 0 no 7)
- Channel #1
Frequency/Counter inputs %QB[x].2.0.0 | Pexunm paboTtbl | BYTE
L Mode kaHanoB CYeTHO-
|EChanneI #0 %QB[x].2.0.3 | yacToTHbIX Bx0AoB (¢ 0
no 3)
Channel #3
Frequency/Counter inputs %QD[x].2.1.0 | 3HayeHne namepeHHbIx | REAL
L Frequency yacToT KaHanoB
Channel #0 %QD[x].2.1.3 | CHETHO-4ACTOTHbIX
Bxogos (c 0 no 3)
Channel #3
Frequency/Counter inputs %QX[x].2.2.0 | NepemeHHble 3anycka | BOOL
L Counter start cyeTuMKa
Channel #0 %QX[x].2.2.3 | cOOTBETCTBYIOLLEIO
. KaHanbl CYEeTHO-
Channel #3 YacToTHbIX BxoaoB (¢ 0
no 3)
Frequency/Counter inputs %QDI[x].2.0.0 | 3HayeHne  cyeTumkoB | DINT
L Counter value kaHanoB CYeTHO-
|EChanneI #0 %QDI[x].2.0.3 | yacToTHbIX BXx0AoB (¢ 0
no 3)
Channel #3
Digital Inputs %QX][x].3.0 KaHanbl  auckpeTHbix | BOOL
- Channel #0 Bxogos (c 0 no 15)
- ... %QX[x].3.15
- Channel #15
Digital Outputs %QD[x].4.0 Kananbel  ananorosbix | BOOL
- Channel #0 BbIxogos (c 0 no 15)
- ... %QD[x].4.15
- Channel #15
RTC value [MepemeHHble ans
- Milliseconds %QWI[x].5.0 | yTeHus 3HayeHus | UINT
- Second %QW/[x].5.1 YacoB peanbHoro | UINT
- Minutes %QWI[x].5.2 | BpemeHu UINT
- Hour %QW][x].5.3 UINT
- Date %QW][x].5.4 UINT
- Month %QW][x].5.5 UINT
- Year %QW][x].5.6 UINT
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RTC set [MepemeHHble ans
- Milliseconds %QWI[x].5.0 | 3agaHunsa 3HayeHus | UINT
- Second %QW/[x].5.1 YacoB peanbHoro | UINT
- Minutes %QWI[x].5.2 | BpemeHu UINT
- Hour %QW][x].5.3 UINT
- Date %QWI[x].5.4 UINT
- Month %QWI[x].5.5 UINT
- Year %QWI[x].5.6 UINT
Diagnostics lNepemeHHble
LCan NarHOCTUKU
- Last Error %QBI[x].7.0 BYTE
- Receive Error Counter %QBI[x].7.1 BYTE
- Transmit Error Counter %QB[x].7.2 BYTE
- Request MailBox0 Flag %QX[x].7.3 BOOL
- Request MailBox1 Flag %QX[x].7.4 BOOL
- Request MailBox2 Flag %QX[x].7.5 BOOL
- FIFOO Message Pending Flag | %QX[x].7.6 BOOL
- FIFOO Full Flag %QX[x].7.7 BOOL
- FIFOO Overrun Flag %QX[x].7.8 BOOL
- FIFO1 Message Pending Flag | %QX[x].7.9 BOOL
- FIFO1 Full Flag %QX[x].7.10 BOOL
- FIFO1 Overrun Flag %QX[x].7.11 BOOL
- Wakeup Flag %QX[x].7.12 BOOL
- Sleep Acknowledge Flag %QX[x].7.13 BOOL
- Error Warning Flag %QX[x].7.14 BOOL
- Error Passive Flag %QX[x].7.15 BOOL
- Bus-Off Flag %QX[x].7.16 BOOL
- Last Error Code Flag %QX[x].7.17 BOOL

MoopoGHee 0 NpuBsS3KE BHYTPEHHMX AaHHbIX NnarnHa K nepeMeHHbIM NporpaMmM CM.
B pasgene 3.10.6.

3.10.2

Mnarnd «MK200 CANOpen»

MnarmH «MK200 CANOpen» npegHasHayeH Ans paboTbl C MNOOKMOYEHHBIMU K

KoHTponne
CANOpen

Ha

py BHewHuMmn wmoaynamu Bsoga-sbiBoga [1JIK MKLogic200 no npoTtokony
B TekyLen Bepcnn MOXHO NOAKMOYUTE cneayoLmne Mogynu:

MK211 — 8 aHanorosbIx BXO4OB, 24 OUCKPETHbIX BXOAa;

MK234 — 8 aHanoroBbIxX BX040B, 2 aHanoroBoro BbIXxoaa;

MK241 — 32 guckpeTHbIX BXOAa;

MK242 — 32 auckpeTHbIX BbIX0Aa;

MK243 — 16 gmuckpeTHbIX BXOA0B, 8 OUCKPETHbIX BbIXOO0B;

MK245 — 8 cyeTHO-4acTOTHbIX BXOJO0B.

naHenu pepaktnposaHuna nnarmHa «MK200 CANOpen» (puc. 60) MOXHO BBECTU

cregyrowne napameTpbl:

«Node ID» — agpec CANOpen BefyLero yctpoucrtea (BegyLUMMm YyCTPOUCTBOM
asnsetca KoHTponnep), 3HadeHne no ymonyanuto 127;

«Heartbeat Time (ms)» — nepuog wucnyckaHus heartbeat naketoB BegyLmm
YCTPOMUCTBOM B MUNNCEKYHAAX, 3Ha4YeHue rno ymondaxuo 500;

«Baud (b/s)» — ckopocTb wuHbl CAN B kunobutax B CeKyHAy, 3Ha4yeHue no
ymonyanumio 1000;
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— «Data update time (ms)» — nepuon wucnyckaHna PDO nakeTtoB BegoMbIMU
yCcTponcTeamu, 3HadyeHue no ymondanuto 500.

MpumeyaHue: Kaxabin moaynb OOMKEH ObiTb 3apaHee HacTpoeH Ans paboTbl B
pexume CAN-nHTepdenca co CKOpoCTbio YkasaHHoM B none «Baud (b/s)».

|| /| ~MK200CanOpen_0~

=X : MK200CanOpen_(

Node ID 127

Heartbeat Time (ms) 500
Baud (b/s) 1000 v
Data update time (ms) 500

PucyHok 60 — NaHenb HacTpounkun napameTpos nnarnHa «MK200 CANOpen»

[obasneHne mogynen BBOAa-BbIBOA4A B MPOEKT OCYLLECTBNAETCA M3 KOHTEKCTHOMO
MEHI0, KOTOpOEe MOSBMSETCA MPM LUEeMYKe NPaBOM KHOMKOM MbIWKW MO 3MEMEHTY nnarvHa
«MK200 CANOpen» B gepeBe npoekTta (puc. 61a).

Mpoexr , Mpoexr ‘
= ¢’ Unnamed =@’ Unnamed
# 7| program0 # -] program0
B8 resourcel B8 resourcel
71 0.x: MKLogic201 0 71 0x: MKLogic201 0
| 1. MK200CANOpen_0 . SERid| 1. MK200CANOpen_0
Aob6aeute MK211 711.0x MK211 0
Jo6aeute MK234 7 111xMK234 0
[o6asuts MK241 Z] 12” mgz-g
Y113 |
Jo6asute MK242 7114 MK243.0
Aobasute MK243 ] 1.5.5 MK245_0
[Nobaeute MK245
Yaanute
a 6

PucyHok 61 — lobaBneHne moaynen BBoga BblBOAA B NPOEKT

Mocne pobasneHns HeobxoouMbIX MoAynew, B AepeBe nNpoekta OHu byayT
crpynnuposaHbl BHyTpu nnarnHa «MK200 CANOpen» (cm. puc. 616). Mo agBOMHOMY LLenyKy
Mo COOTBETCTBYIOLLEMY MOALYIIO OTKPbIBAETCA NaHesNb ero pegakTnposaHus. [laHHas naHesnb
ANs BCex Moaynen coaepXxuTt crnegyowme nons: uma nnaruHa, npedukc ero MOK agpecos u
«Node ID» — apgpec yctponctea no npotokonny CANOpen. Kpome TOro, Ha naHenmu
pefakTMpoBaHMa MOAyNen pacnorioXeHbl BKNaaKM HaCTPOMKM UX KaHaroB BBOAA-BbIBOAA.
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MpumeyaHue: Kaxabin mMoaynb LOMKEH MMETb YHUKanbHbIM agpec. B naHenn
pefakTUpPOBaHUA ANA KaXOOro BHECEHHOro B MPOEKT MOAYIs, HYXHO YKasaTb
3apaHee HaACTPOEHHbLIN agpec.

MpumeyaHue: Agpec moayns un ckopocTb pabotbl ero CAN-mHTepdenca 3agaeTcs B
otaenoHon nporpamme «KoHdpurypatop MKLogic200» npun HenocpeaCTBEHHOM
nogkntoveHmn moayns K MK. MogpobHoe onncaHne npouenypbl KOHPUIYpUpOBaHUSA
MOXHO Hantu B pgokymeHTe 643.00137093.0516.29-01 34 «KoHTponnep
nporpammupyembii  normdecknn  MKLogic200. [MporpammHoe obGecneyeHne ans
HacTpownku mogynen «KoHdurypatop MKLogic200». PykoBogcTBo nonb3oBatens»

MaHenb pepaktupoBaHua moayna MK211 cogepXut BKagkm KOHOUrypupoBaHUS

KaHanoB [OUCKPeTHbIX (puc. 62a) u aHanoroBbix (puc. 626) BxogoB. WX HacTpouka
NpOn3BOAMTCHA aHarnorMyHo kaHanam Beoga-sbisoga nnarmHa «MKLogic 201 ».

| ~MK200CANOpen_0.MK211 0~ x ] | ~MK200CANOpen_0.MK211 0~ x

INode ID

V| Enable channel #1
V| Enable channel 2
(V| Enable channel #3
(V] Enable channel #4
(V] Enable channel #5
V| Enable channel #6
V| Enable channel #7
V| Enable channel #8
V| Enable channel #9

1.0.x % MK211_0

127

Discrete input configuration
V]iEnable channel 0:

(V| Enable channel #12
(V| Enable channel #13
[V Enable channel #14
(V] Enable channel #15
(V] Enable channel #16
(V] Enable channel #17
(V] Enable channel #18
(V] Enable channel #19
(V] Enable channel #20
(V| Enable channel #21

(V| Enable channel #10 (V] Enable channel #22
(V| Enable channel #11 (V] Enable channel #23

a

INode ID

Input #0 4-20mA
Input #1 4-20mA
Input #2 4-20mA
Input #3 4-20mA
Input #4 4-20mA
Input #5 4-20mA
Input #6 4-20mA
Input #7 4-20mA

v

v

v

1.0.x ¢ MK211_0

127

Analog input configuration

6

PucyHok 62 — NaHenb pegaktnpoBaHua moayns MK211

[NMaHenb pepakTMpoBaHUs

mMoayns

MK234 cogepXuT BKNagku
aHanoroBbIX BbIXOA0B (puc. 63a) n aHanorosblx BXogoB (puc. 636).

HaCTPOWKMN
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| /| ~MK200CANOpen_0.MK234 0~ % #} | | /| ~MK200CANOpen_0.MK234 0~ X | -
PN
1.1.Xx 5 MK234_0 1.1.x 5 MK234_0
INode ID 127 INode ID 127
AO Config | Al Config | AO Config | Al Config
Analog input configuration Analog input configuration
Output #0 4-20mA +~ Input 20 4-20mA ~
Output #1 4-20mA ~ Input#1 4-20mA ~
Input#2 4-20mA ~
Input #3 4-20mA ~
Input#4 4-20mA ~
Input #5 4-20mA ~
Input #6 4-20mA ~
Input #7 4-20mA ~
a 6

PucyHok 63 — NaHenb pegaktnposaHna moayns MK234

MaHenb pepaktupoBaHus moayna MK241 copepXut BKagkm KOHOUrypupoBaHUS
ANCKPETHbIX BXo40B (puc. 64).

| MK200CANOpen_0.MK241 0 x - |program0 = | MKLo

1.2.Xx 5 MK241_0
[Node ID 127

DI Config

Discrete input configuration

Enable channel 20 Enable channel #12 [V] Enable channel #24
Enable channel #1 Enable channel #13 (V] Enable channel #25
Enable channel #2 Enable channel #14 (V] Enable channel #26
Enable channel #3 Enable channel #15 V] Enable channel #27
Enable channel #4 Enable channel #16 (V] Enable channel #28
Enable channel #5 Enable channel #17 [V] Enable channel #29
Enable channel #6 Enable channel #18 [V] Enable channel #30
Enable channel #7 Enable channel #19 (V] Enable channel #31
Enable channel #8 Enable channel #20
Enable channel #9 Enable channel #21
Enable channel #10 (V] Enable channel #22
Enable channel #11 [V] Enable channel #23

PucyHok 64 — NMaHenb pegaktuposaHus moayna MK241

MaHenb pepaktpoBaHns moaynsa MK242  copoepXut  BKNagku  HacTPOMKK
ANCKPETHbIX BbIX040B (puc. 65).
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Node ID

DO Config

1.3.Xx 5 MK242_0

55

" | ~MK200CANOpen_0.MK242 0~ x| # | p

127

Enable channel 20
Enable channel #1
Enable channel #2
Enable channel #3
Enable channel #4
Enable channel #5
Enable channel #6
Enable channel #7
Enable channel #8
Enable channel 29

Discrete output configuration

Enable channel #16
Enable channel #17
Enable channel #18
Enable channel #19
Enable channel #20
Enable channel #21
Enable channel #22
Enable channel #23
Enable channel #24
Enable channel #25

Enable channel #10 Enable channel #26
Enable channel #11 (V] Enable channel #27
Enable channel #12 Enable channel #28
Enable channel #13 [V] Enable channel #29
Enable channel #14 (V] Enable channel #30
Enable channel #15 Enable channel #31

PucyHok 65 — NaHenb pegaktnpoBaHusa moayns MK242

MaHenb

peAakTupoBaHMS
ANCKPETHbIX BbIXOA0B (pyc. 66a) n ANCKpeTHbIX BXOO0B (puc. 666).

| /| ~MK200CANOpen_0.MK243 0~ x| §-

moayns

MK243

coaepKnT

BKIagku

HaCTPOUKM

' /| ~MK200CANOpen_0.MK243 0~ % #- |}

INode ID

1.4.x 5 MK243_0)

127

DO Cenfig | DI Config

Enable channel #0
Enable channel #1
Enable channel #2
Enable channel #3
Enable channel #4
Enable channel #5
Enable channel #6
Enable channel #7
Enable channel #8

Discrete output configuration

INode ID

[V]iEnable channel 20:
Enable channel #1
Enable channel #2
Enable channel #3
Enable channel #4
Enable channel #5
Enable channel #6
Enable channel #7
Enable channel #8
Enable channel 29

DO Config | DI Config

Discrete input configuration

1.4.Xx 5 MK243_0

127

Enable channel #12
Enable channel #13
Enable channel #14
Enable channel #15
Enable channel #16
Enable channel #17
Enable channel #18
Enable channel #19
Enable channel #20
Enable channel #21

Enable channel #10 (V] Enable channel #22
Enable channel #11 (V] Enable channel #23

6

PucyHok 66 — NaHenb pegaktnpoBaHua moayns MK243

MaHenb pepaktupoBaHus moayna MK245 copoepXut BKNagkm HACTPOMKM CHETHO-

4YaCTOTHbIX BXOAOB (puUc. 65).
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| ~MK200CANOpen_0.MK243_0~ #H

1.5.x 5 MK245_0

Node ID 127]

Frequency channels Config k

Frequency input configuration
Input #0 Counter v

Input #1 Counter v
Input #2 Counter v
Input #3 Counter v
Input #4 Counter v
Input #5 Counter v
Input #6 Counter v

Input #7 Counter v

PucyHok 67 — lNaHenb pegaktupoBaHus moaynsa MK245

3.10.2.1 M3K-agpeca nnarmHoB moaynen BBoAa-BbIBoOAA

MOK-agpeca wucnonb3yloTcAa ONA MPUMBA3KWM BHYTPEHHUX [aHHbIX NnarnHa K
nepeMeHHbIM B nporpamMmmHbix moaynsax. B tabnuue 15 npuBegeHbl MOK-agpeca mogyns
MK211 n nx dpopmar.

Tabnuua 15 — MOK-agpeca moayna MK211 nnarnHa « MK200 CANOpen»

HanmeHoBaHWe B gepese Anpec OnuncaHune Tun
Analog inputs (Float) %QD[x].[y].0.0 | KaHanbl  aHanoroBbix | REAL
Channel #0 BxogoB (¢ 0 no 7);
%QD[x].[y].0.7 | 3HayeHne Toka B MA B
Channel #7 dopmate C
nnaBatoLLEN TOYKON
Analog inputs (U16) %QD[x].[y].1.0 | Kananbl  aHanorosbix | DINT
- Channel #0 BxogoB (¢ 0 no 7);
- ... %QD[x].[y].1.7 | kogbl AL
- Channel #7
Digital Inputs %QX[x].[y].2.0 | KaHanbl  guckpeTHbIx | BOOL
- Channel #0 Bxogos (c 0 no 23)
- ... %QX][x].[y].2.23
- Channel #23
Diagnostic [unarHoctnyeckme
- Connected %QX[x].[y].3.0 | nepemeHHbIE BOOL
- Error %QD[x].[y].3.1 | Connected — ctatyc | DINT
CcoeaNHeHNs c
mMoaynem;
Error — koag owmnbku

CBA3N C MoayremMm.

B Tabnuue 16 npmeseaeHsl MOK-agpeca moayns MK234 n ux bopmar.
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Tabnuua 16 — MOK-agpeca moayna MK234 nnarnHa « MK200 CANOpen»

HanmeHoBaHue B aepese Appec Onucanne Tun
Analog inputs (Float) %QD[x].[y].0.0 | Kananbl  aHanorosbix | REAL
Channel #0 BxogoB (¢ 0 no 7);
%QD[x].[y].0.7 | 3HayeHne Toka B MA B
Channel #7 dopmate c
nnaBatoLLLEN TOYKOMN
Analog inputs (U16) %QD[x].[y].1.0 | KaHanbl  aHanoroBbix | DINT
- Channel #0 BxogoB (¢ 0 no 7);
- ... %QD[x].[y].1.7 | kogbl AL
- Channel #7
Analog Outputs %QD[x].[y].2.0 | KaHanbl  aHanorosbix | REAL
- Channel #0 %QD[x].[y].2.1 | Bbixogos (c 0 no 1)
- Channel #1
Diagnostic [narHoctnyeckme
- Connected %QX[x].[y].3.0 | nepemeHHble BOOL
- Error %QD[x].[y].3.1 | Connected — ctatyc | DINT
coeguHeHns c
mMogynew;
Error — koa owunbku
CBS3U C MOAYNEM.
B Tabnuue 17 npuseaeHol MOK-agpeca moayns MK241 n ux goopmar.
Tabnuua 17 — MOK-agpeca moayna MK241 nnarnHa « MK200 CANOpen»
HanmeHoBaHWe B gepese Anpec OnuncaHune Tun
Digital Inputs %QX[x].[y].0.0 | KaHanbl  guckpeTHbix | BOOL
- Channel #0 BxogoB (c 0 no 31)
- ... %QX[x].[y].0.31
- Channel #31
Diagnostics [narHoctmnyeckme
- Connected %QX][x].[y].2.0 | nepemeHHbIe BOOL
- Error %QD[x].[y].2.1 | Connected — ctatyc | DINT
coeguHeHns C
mMogynew;
Error — kog owunbkun
CBsI3M C MOAYIEM.
B Tabnuue 18 npuseaeHol MOK-agpeca moayns MK242 n nx goopmar.
Tabnuua 18 — MOK-agpeca moayna MK242 nnarnHa « MK200 CANOpen»
HanmeHoBaHWe B gepese Anpec OnuncaHune Tun
Digital Outputs %QX[x].[y].0.0 | KaHanbl  guckpeTHbix | BOOL

F Channel #0

Channel #31

%QX[x].[y].0.31

BbIxogoB (c 0 no 31)
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Diagnostics [narHoctnyeckme
t Connected %QX[x].[y].2.0 | nepemeHHbIe BOOL
Error %QD[x].[y].2.1 | Connected — ctatyc | DINT
COeANHEHNS c
mMogynew;
Error — koa owwmnbku
CBSI3N C MOAYNEM.
B Tabnuue 19 npuseaeHol MOK-agpeca moayns MK243 n nx goopmar.
Tabnuua 19 — MOK-agpeca moayna MK243 nnarnHa « MK200 CANOpen»
HanmeHoBaHWe B gepese Anpec OnwuncaHune Tun
Digital Inputs %QX[x].[y].0.0 | KaHanbl  guckpeTHbIx | BOOL
- Channel #0 BxogoB (c 0 no 15)
- ... %QX][x].[y].0.15
- Channel #15
Digital Outputs %QX[x].[y].1.0 | Kananbl  guckpeTHbix | BOOL
- Channel #0 BbIxoaoB (c 0 no 7)
- ... %QX[x].[y].1.7
- Channel #7
Diagnostics [unarHoctnyeckme
- Connected %QX[x].[y]-2.0 | nepemeHHbIEe BOOL
- Error %QD[x].[y].2.1 | Connected — ctatyc | DINT
coeaNHeHNs c
mMoaynem;
Error — koa owwmnbku
CBSI3N C MOAYIEM.
B Tabnuue 20 npmueeaeHsl MOK-agpeca moayns MK245 n ux bopmar.
Tabnuua 20 —-M3K-agpeca mogyna MK245 nnarnHa «MK200 CANOpen»
HanmeHoBaHue B fepese Anpec Onucanne Tun
Frequency/Counter inputs %QD[X].[y].0.0 | Pexum paboTbl | DINT
L Mode kaHanoB CYeTHo-
Channel #0 %QD[x].[y].0.7 | wacToTHbIX BX0ogoB (c 0
no 7)
Channel #7
Frequency/Counter inputs %QD[x].[y].1.0 | 3Ha4yeHne namepeHHbix | DINT
L Counter value cyeTumka KaHamnoB
Channel #0 %QD[x].[y].1.7 | c4ETHO-4aCTOTHbIX
Bxogos (c 0 no 7)
Channel #7
Frequency/Counter inputs %QD[x].[y].2.0 | 3HayeHne namepeHHbIXx | REAL

L Frequency value
F Channel #0

.(i-hannel #7

%QDI[x].[y].2.23

YyacTtoT KaHanos
CYETHO-4YaCTOTHbIX
BxogoB (c 0 no 7)
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Diagnostics [narHoctnyeckme
tConnected %QX[x].[y].3.0 | nepemeHHble BOOL
Error %QD[x].[y].3.1 | Connected — craTtyc | DINT
coeguHeHns c
mMogynew;
Error — koa owmnbku

CBA3N C MOoAyIieMm.

MoapobHee 0 NpMBA3KE BHYTPEHHMX AAHHBIX NfiarMHa K nepemMeHHbIM nporpaMm Cu.
B pasgene 3.10.6.

3.10.3 MnaruH «ModbusTCP master»

[ns cosgaHna 3anpoCcoB K BHELWHMM YycTpoucTBam no npotokony ModbusTCP
ucnonb3dyetca nnarndH «ModbusTCP master». [daHHbii nnarnH poGaBnseTca B MNpOekT
aHanorm4yHo OrnMcaHHbIM BbILLE NIiarnHam.

MaHenb pepaktupoBaHus nnarnHa «ModbusTCP master» cogepxuT cranHgapTHble
aneMeHTbl: UMs nnarnHa u npedgukc ero MOK agpecos (puc. 68).

4| | /|ModbusTCP master 0! > | MK2

2.X 2 ModbusTCP mast(

4

PucyHok 68 — NaHenb pepaktnpoBanus nnarmHa «ModbusTCP master»

3anpockl B AaHHOM nnarvHe Oo00aBnslTCA B pamMKax ogHOro cokerta. [ns Toro
4YTObObLI 4OOABUTL COKET B MNarnH HY>XHO BblOpaTh «[Jo6aBntb Socket» B KOHTEKCTHOM MEHHO
AOCTYNHOM MO LUENYKY NpaBor KHOMKOM MbILLKW MO anemMeHTy nnarnHa «ModbusTCP master»
B AepeBse npoekTa (puc. 69a).

Mpoexr
poe )¢’ Unnamed
- Unnamed # - program0
# - | program0 B8 resourcel
B8 resourcel | 0. MKLogic201_0
| 0.x: MKLogic201 0 ) | 1. MK200CANOpen_0
i 10 MK200CANOpen_0 SRRVl 2.: ModbusTCP master_ 0 i
< 3s] = | 2.0.¢: Socket_0 y
Aobaeuts Socket | 21.x Socket_1 1;—L|
Yaanute . | 2.2.x: Socket_2 BB |
a 6

PucyHok 69 — KoHTekcTHOoe MeHto fobaBneHus coketa B nnarnH «ModbusTCP master»

Mocne pobGaBneHns HeoOGXOAMMBbIX COKETOB, B JepeBe npoekta OHu byayT
crpynnupoBaHbl BHYTpu nnarnHa «ModbusTCP master» (cMm. puc. 696). o gsonHomy
LLIeNTYKY Ha COOTBETCTBYIOLLLEM COKETE OTKPbIBAETCS MaHeNb ero peaaktnpoBaHus. [daHHas
naHenb Ans BCEX MOAYNEn COAEpXUT obas3aTenbHble Monsa — WMSA NfarMHa cokeTa C
npedukcom ero MOK agpecos, a Takke cneumanbHble 3IEMEHTHI:
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— «Ip address» — IP-agpec Beqomoro ycTponctaa (cepBepa);

— «Port» — Homep TCP-nopTta coeanHeHnsa (CTaHO4APTHLIA NOPT AS1 NpOTOKona
Modbus TCP — 502, HO ero MOXXHO U3MEHUTb Ha YCMOTPEHMUS MPOEKTUPOBLLMKA);

— Tabnuua 3anpocos.

~ModbusTCP master_0.Socket_ 0~ X | ~ModbusTCP master 0~ | | program0

4

2.0.x © Socket_0
Ip address: 10. 10. 10. 10 Port: s02

# Uma Device ID Address Modbus type Data type Len Transfer method| Period (ms)

PucyHok 70 — NaHenb pepaktnpoBanus nnarmHa «ModbusTCP master»

B tabnuue 3anpocos 3agatotcs Modbus 3anpocsl BegoMmomy yctponctsy. OnncaHue
ctonbuos Tabnuupbl NnpuBeaeHo B Tabnuue 21.

Tabnuua 21 — HasHayeHne ctonbuos Tabnuubl 3anpocos nnarmHa «ModbusTCP
master»

Ctonbeuy HasHa4yeHue

«H#» Homep 3anpoca

«Nmsa» YHUKanbHoe nms 3anpoca

«Device ID» Modbus agpec Begomoro yctponcrea

«Address» Apgpec HavanbHbIX gaHHbix Modbus (B 3aBucMMoOCTM OT TUNa

3anpoca: permctpa unm 6MToBoro nong)

«Modbus type» | Tun 3anpoca npotokona Modbus:

«Holding read» — YteHue peructpos «Holding registers»;
«Holding write» — 3anucbk peructpos «Holding registersy»;
«Input» — YTteHne peructpos «Input registers»;

«Coil read» — YteHune dutoBbix nonen tuna «Coilsy;
«Coil write» — 3anucb 6utoBbIx nonen Tmna «Coilsy;
«Disc» — YteHne 6utosbix nonen tuna «Discretes Inputy.

«Data type» Tun paHHbIX. B gaHHOM Bepcumn cpedbl 4OCTYNEH TOSMbKO TUN
WORD.

«Len» KonnyectBo 3anpawmBaemblX 3feMEHTOB  [aHHbIX (B
3aBMCMMOCTM OT Tuna 3anpoca: PEernctpoB unuM OUTOBbIX
nonem)

«Transfer OnpepensieT Tvn 3anycka MCNONHEHUs 3anpoca:

method» «Periodic» — nepuoanyeckun 3anyck;

«One shot» —  OOHOKpaTHbLIN 3anpoc (3anyck

OCYLLECTBNAETCH NPUCBOEHNEM NEPEeMEHHON «run» 3anpoca
3HaveHus TRUE, nogpobHee cMm. Huxe).

«Period (ms)» | Mepuog 3anycka ucnonHeHus 3anpoca, ecnv BblBpaH
«Transfer method» = «Periodic».

Mo wvmeHn 3anpoca B npoekTe co3gaetca rnobanbHas nepemMeHHas C TUMoM
cooTBeTcTBYOWMM 3anpocy: Tun «WORD» — pgna 3anpocoB gnuHou 1 M mMaccme Tuna
«ARRAY [0..n] OF WORD», rge n=«Len» —1 (3HayeHune ctonbua «Len» Tabnuupl
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3anpocoB MUHYC 1). B cBA3M C 3TUM MMSA 3anpoca AOSMKHO ObiTb YHUKaNbHbIM OTHOCUTENBHO
BCEro NpoeKkTa, a He TONbKO B paMKax O4HOro COKeTa.

Ha pucyHke 71 npeacrtasneH npumep cosgaHusa 3anpocos B nnarmHe «ModbusTCP
master». B gaHHOM npumepe co3gaHbl Tpu 3anpoca: requestO, request1 n request2. MNepsble
ABa Ha YTeHune, TpeTun Ha 3anuck holding peructpos

4

]| program0 ModbusTCP master_0.Socket 0 <

2.0.x * Socket_0
Ip address: 192.162. 0.126 Port: s02

# Uma Device ID Address Modbus type Data type Len Transfer method| Period (ms)

request) 1 1 Holding read WORD 10 Periodic 100
requestl 1 1 Holding read WORD 1 Periodic 100

P requew 1 12 Holding write  WORD B periodic 100

PucyHok 71 — Npumep cosgaHus 3anpocos B nnarnHe «ModbusTCP master»

[na ncnonb3oBaHUA AaHHbIX 3aMpPOCOB HYXXHO B NporpammMe o6bABUTb NepeMeHHbIe
C MMeHeM, coBnaarLlluM C MMeHeM 3arpoca, ykasas Krnacc nepeMeHHon «BHewHun» (puc.
72).

#l° | program0 X ModbusTCP master_0.Socket_0 s

Onucanue: OunbTp knacca: |Bee J‘ == v \1’;9

Uma Knacc Tun Aapec UcxopHoe 3Hauenne Keanudukarop Onucanue

request) BrewmHui ARRAY [0.9] OF WORD
requestl BHewHuin WORD

request2 BrewHui WORD

i JlokaneHbiit INT

ar_data [loxensneiii | ARRAY [0.9] OF WORD
datal JlokaneHbiit WORD

data2 JNokaneHbi WORD

N o wn e W N g

for i:= 0 to 9 do

ar_data[i] := requestO[i]’
end for;
datal :
data2 :

requestl;
request2;

O WN e

PucyHok 72 — lNpumep ncnonb3oBaHus 3anpocos nnarmHa «ModbusTCP master»

3anpockl, y KoTopbix napameTp «Transfer method» BbICTaBneH B 3HayeHue
«Periodic», 6ygyT oTnpaBnATbCA C NEPUOAMYHOCTbIO paBHOW napameTpy «Period (ms)». B
cnyyae, ecnum 3710 3anpocbl Ha uyTeHue («Holding read», «Input», «Coil read», «Disc»),
CYMTaHHbIE B 3TUX 3anpocax AaHHble ByayT CUHXPOHU3NPOBATLCA C COOTBETCTBYIOLLMMA UM
nepemMeHHbIMMU Nnepes Kaxaou wutepauuen 3agadm nonb3oBartens. B cnydae, ecnu 3To
3anpocbl Ha 3anucb («Holding write», «Coil write»), AaHHble K3 nepemeHHbIX 6yayT
CUHXPOHM3MPOBATbCA C [AaHHbIMM B 3anpoce MOoCfe Kaxgoun wuTepaumm  3agayu
nonb3oBaTens.

B Tabnuue 22 npusegeHo onucaHne M3OK agpecos nnarnHa «ModbusTCP master».
B Tabnuue ncnoneaytotcs cnegytowme o603HavYeHUs:

— [X] — npedukc agpecoB nnarnHa, 3agaeTcs B NaHenu pegakTupoBaHus nnarvHa;

— [s] — npedukc agpeca cokeTa, 3agaeTcs B NaHENU peaakTUpoBaHUs COKETa;

— [r] — Homep 3anpoca, 3agaeTca aBTOMAaTMYECKM MNOPSAKOM PacrnosioXeHUs

3anpocos B Tabnuue 3anpocos;
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— <Socket name> — ums cokeTta B nnaruHe «ModbusTCP master»;
— <Request name> — M4 3anpoca, B cokeTe ¢ uMeHeM <Socket name>.

Tabnuua 22 — M3K-agpeca nnarnHa «ModbusTCP master»

HanmeHoBaHve B aepese Appec OnucaHue Tun
<Socket name> dnarHoctnyeckme
L <Request name> nepemMeHHble 3anpoca
run %QX[x].[s].[r].0 | run — 3anyck | BOOL
status %QWIx].[s].[r]-1 | ucnonHeHus 3anpoca; | WORD
error %QWI(Xx].[s].[r].2 | status — ctatyc | WORD
3anpoca;
error — Kog oLwwmnbkm
npwm Heyg4a4YHOM
3anpoce.
<Socket name> Cratryc nogknioderHns | WORD
L Connection Status %QWIx].[s].0 cokeTa

PacwudpoBka 3HadeHun nepemeHHon «status» (cm. Tabn. 22)

Tabnuue 23.

Tabnuua 23 — Koabl ctatyca paboTsl no npotokony Modbus (TCP/RTU) B pexnme
BeayLero (KnveHTa)

Kop crartyca

Onucanve

0

3anpoc BbINonHeH 6e3 owmnbok

1

3anpoc BbINOJTHAETCS B AA@HHbIA MOMEHT

2

3anpoc BbINOMHEH C OLMOKON, KOA OLUNOKM B NEPEMEHHON error

PacwudpoBka 3HaveHM nepemMeHHOM «errory (cM. Tabn. 22) npuBegeHa B

Tabnuue 24.

Tabnuua 24 — Kogpl owmnbok paboTtbl no npotokony Modbus (TCP/RTU) B pexume

BeayLiero

Koa owmnbkn | OnucaxHune

0 HeT winbkn

1 HeBepHasa yHKums

2 HeBepHbI agpec AaHHbIX

3 HeBepHoOe 3Ha4YeHne JaHHbIX

4 O6wmin cbon ycTponcTea cepsepa

5 Benomoe yctponctBo npuHano 3anpoc n obpabartbiBaeT ero, HO 3710
TpebyeT MHOro BpeMeHW. JTOT OTBET NpefoXpaHseT Beayllee
YCTPOMCTBO OT reHepaumm owmbku TanmMm-ayTa.

6 YCTPOUCTBO cepBepa 3aHATO

9 HeonpegeneHHas owmnbka

12 KoHTponbHas cymma He coBrnarna

13 [laHHble oTBETa HE COOTBETCTBYET 3anpocy (4Mcno 6ant B oTBeTE He
COOTBETCTBYET OXMAAEMOMY)

14 HenasecTHbIN KO OLWNOKM

15 Kog owmnbkn He COOTBETCTBYET 3anpocy

npveBeaeHa B
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16 Mpn npasunbHo CRC paHHbIX B oTBeTe Gombwe, yem 125 anga
pernctpoB 1 2000 ans 6utoB

17 OTtBeT 0T cepBepa (BegoOMOro) ¢ Apyrmm agpecom

20 TanmayT 3anpoca

21 HenpaBunbHO 3anonHeHbl Nons CTPYKTYpb! 3anpoca

22 He yganocb nHMumanuaoBaTtb cucteMHyto ombnmorteky Modbus

23 He yganock coegmHutbes (no ModbusTCP) ¢ cepsepom

24 lMNepeaaHo/NMpUHATO AaHHbLIX MEHbLUE, YeM CreaoBano

25 Agpec/anvHa npuHUMaembix/nepegaBaemMblX AaHHbIX BbIXOOAT 3a
npegensl cBasaHHbIX ¢ Modbus maccuBaMy nepemMeHHbIX

254 3anpoc obpabaTtbiBaeTcs

255 3anpoc eLé Hu pa3y He obpabaTbiBancs

PacwudpoBka 3HaveHun nepemeHHonm «Connection Status» (cm. Tabn. 22)
npueegeHa B Tabnuue 25.

Tabnuua 25 — Kogbl ctatyca nogknioyeHus coketa no npotokony ModbusTCP B
pexume BeayLlero (KnMeHTa)

Kog cratyca | Onucanue

0 Noaknto4yeH

1 He nogkntoyeH

2 Owwnbka BblgeneHnsa naMaT Ons co3gaHus cokeTta
3 TanmayT npv NonbITKE NOAKIKYEHNSA

MoppobHee O NpuBA3KE BHYTPEHHMX AAHHbBIX MfarMHa C nepeMeHHbIMU Mporpamm
cm. B pasgene 3.10.6.

3.104 MnarnH «kMK200 Modbus master request»

[na 3agaHus 3anpocoB K BHELWHWM YycTpoucTtBam no npotokony Modbus RTU
ncrionssyetca nnaruH «MK200 Modbus master request». B npoekt pgaHHbIM nnaruvH
AobaensieTca aHanornM4yHo Apyrum nnarvHam.

MaHenb pepaktupoBaHunsa nnarvHa «ModbusTCP master» cogepxut cnegyowme
aneMeHTbl: MA nnarnHa, npedukc ero MOK agpecos, none Bbibopa NorMyeckoro BeayLLero
YyCTPOMCTBA, a Takxe Tabnuuy 3anpocos (puc. 73).

MK200ModubsRequest 0 X b4

3.X S MK200ModubsRec
Request data Masterl v

# Nma Device ID Address Modbus type Datatype |Len Transfer method Period (ms) Timeout (ms) Pause (ms)

PucyHok 73 — NMaHenb pepgaktnpoBaHus nnarmHa «MK200 Modbus master request»

B KoHTponnepe peanusoBaHo Tpu norndeckmx segywmnx Modbus RTU yctpownctea ¢
ycnoBHbIMK nmeHamun: «Master O», «Master 1» n «Master 2». B npoekT MoxHo gob6aButb Tpu
nnarmHa «MK200 Modbus master request», kaxgblil N3 KOTOPbIX AOMMKEH ObITb NPUBA3aH K
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O4HOMY rnorudyeckomy Begyuwemy yctpouctsy KoHTponnepa. Jlormyeckoe Bepyulee
YCTPOMCTBO, B CBOK ovepenb, npuesasbiBaeTcs K omsmyeckomy nopty RS-485 (cm. pasgen
3.12.3).

B3anmocBA3n nnarMHoB, NOrMYeckux BedyLUMX YCTPOWUCTB U (PU3MYECKUX MOPTOB
nokasaHbl Ha puc. 74.

Request» 3

" MnarmH «<MK200 | |
Modbus master Master O 1- nopt RS-485
. Request»1 ) \ Y. \
" Mnarun «<MK200 - ) 4 A
Modbus master Master 1 ‘ 2-n nopt RS-485

Request» 2 ) ) \ )
" Mnarun «MK200 4
Modbus master Master 2 3-n nopt RS-485

A

PucyHok 74 — BzanmocBsasu nnarnHa «MK200 Modbus master request» ¢ norndyecknmu
BeOyLLMMKN yCTporcTBamMu 1 pmusndecknmm noptamm RS-485

MpumeyvaHune: HepgonyctMmo, 4TOObl HECKONbKO MfarMHOB ObINO MNpMBSA3aHO K
OOHOMY NOrMyeckoMy BeaylleMy YCTPOWCTBY. Tak ke HegonycTMMo, YTOObl OHO
normyeckoe Beayllee YCTPOMCTBO ObINIO MPMBSA3aHO K HECKONbKUM (pr3nMdeckum
noptam. Takue BapuaHTbl MPUBSA3KN MOFYT UMETb Henpeackasyemble pesynbTaThl.

Ha pucyHke npuBeaeH nNpuMep KOPPEKTHOW NPUBSA3KM TPex MiarvMHoB B MPOEKTe K
NOMMYecKMM BeayLMM YCTPOUCTBaM U U3NYECKUM MOopTaMm.
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%——» 1-i nopt RS-485

% \
5 N

65
" Mnarun «<MK200 |
Modbus master Master O
Request» 1
( /ﬂﬂaFMH «MKZOd\
Modbus master Master 1
Request» 2
/FInarMH «MKZOO\\\
Modbus master Master 2

Request» 3

N

2-11 nopT RS-485

4

3-i nopt RS-485

PucyHok 75 — lNpumep npueaskm nnarnHa «MK200 Modbus master request» k

NOorn4yeckumMmn BeayLmMMmmn yCcTponcTtsammn n guamyeckummn noptamm RS-

485

B Tabnuue 3anpocos 3agatotcsa Modbus 3anpockl Begomomy yctponctsy. OnncaHue
ctonbuos Tabnuupbl NnpuBeaeHo B Tabnuue 21.

Tabnuua 26 — HasHauyeHne ctonbuos Tabnuubl 3anpocos nnarmHa «ModbusTCP

master»

Ctonbey Ha3Ha4yeHue

«H#» Homep 3anpoca

«Nmsa» YHUKanbHoe nms 3anpoca

«Device ID» Modbus agpec Begomoro yctponcrea

«Address» Apgpec HavanbHbIX gaHHbix Modbus (B 3aBucMMOCTM OT TUNa
3anpoca: permctpa unm 6MToBoro nons)

«Modbus type» | Tun 3anpoca npotokona Modbus:

«Holding read» — YteHue peructpos «Holding registers»;
«Holding write» — 3anucbk peructpos «Holding registersy»;
«Input» — YTteHne peructpos «Input registers»;

«Coil read» — YteHune dutoBbix nonen tuna «Coilsy;
«Coil write» — 3anucb 6utoBbIx nonen Tmna «Coilsy;
«Disc» — YteHne 6utosbix nonen tuna «Discretes Inputy.

«Data type» Tun paHHbIX. B gaHHOM Bepcumn cpedbl 4OCTYNEH TOSMbKO TUN
WORD.

«Len» KonnyectBo 3anpawmBaeMblX 3feMEHTOB  [aHHbIX (B
3aBMCUMOCTM OT Tuna 3anpoca: PerucTpoB unm OUTOBbIX
nonem)

«Transfer OnpepenseT Tvn 3anycka UCNONHEeHUs 3anpoca:

method» «Periodic» — nepuogunyeckmin 3anyck;

«One  shot» —  opgHOKpaTHLIN  3anpoc  (3anyck
OCYLLECTBNAETCA NPUCBOEHMEM MEPEMEHHON «runx» 3anpoca
3HayveHns TRUE, nogpo6Hee cM. H1xe).

«Period (ms)» | Nepuog 3anycka WCNOMHEHUS 3anpoca B MUNNMCEKyHAaX,
ecnu BblopaH «Transfer method» = «Periodic».




KAOCA 421457.190A PI1 01
66

«Timeout Bpema oxugaHua oTBeTa OT BeAOMOro YCTpoOUCTBa B
(ms)» MUINIMCEKYHOAX

«Pause (ms)» | 3agepxka nepen BbINOMIHEHMEM 3anpoca B MUIMCEKYHAAX
(moxeT noTpeboBaTb Npu paboTe C ycTponcTesamm

B Tabnunue 27 npuBegeHo onucaHne MOK agpecos nnarmHa «MK200 Modbus
master request». B Tabnuue ucnone3yoTtcs cnegyowme obo3HayveHus:
— [X] — npedukc agpecoB nnarnHa, 3agaeTcs B NaHenu pegakTupoBaHUs nnarvHa;
— [r] — Homep 3anpoca, 3apaeTcsi aBTOMaTU4YECKM MOPSOKOM pPacronioXeHUs
3anpocos B Tabnuue 3anpocos;
— <Request name> — ums 3anpoca B Tabnuue 3anpocos.

Tabnuua 27 — MOK-agpeca nnarmHa «MK200 Modbus master request»

HanmeHoBaHve B gepese Appec OnucaHue Tun
<Request name> [wnarHoctnyeckune
run %QX[x].[r].0 nepemeHHble 3anpoca | BOOL
status %QWIXx].[r].1 run — 3anyck | WORD
error %QWIx].[r].2 ncnonHeHuna sanpoca; | WORD
status — craTtyc
3anpoca;
error — Kog oLwwmnbkm
npwu HeyJa4yHOM
3anpoce.

lMepemeHHble «status» n «errory (cM. Tabn. 27) UMET TakMe Xe 3Ha4YeHUs Kak B
nnarnHe «ModbusTCP master», pacwudpoBka MX 3Ha4YeHWn npuBeneHbl B Tabnuuax 23
N 24 COOTBETCTBEHHO.

MoppobHee O NMpuBA3KE BHYTPEHHMX AAHHbBIX MfarMHa C nepeMeHHbIMU Mporpamm
cm. B pasgene 3.10.6.

3.10.5 OcobeHHoCTU peanu3auumn npoTtokona Modbus (TCP/RTU) B pexume
BeAOMOro

Mpn pabote KoHnTponnepa no npotokony Modbus B pexume BeAOMOro
nogaepXXuBarTca Bce cTaHgapTHble Tvnbl gaHHbIX (holding registers, input registers, coils n
discrete inputs), a Takke QYHKUUM YTEeHUS UAEHTUPUKaAUMOHHOW WHopmauun. Pexnm
BegoMoro ycrtponcTtsa (cepsepa) no npotokonly Modbus [OCTyneH MO BCEM YeThbIpeM
duaunyeckmm kaHanam: nopt Ethernet n Tpu nopta RS-485.

BaxHon ocobeHHoCTblo pabotbl no npotokony Modbus B pexume Begomoro
yCTpOWNCTBa (CepBepa) sBnsieTcs obuwas kapTa namsatu Bcex AaHHbix Modbus ans Bcex
YyeTblpex kaHanos. [Npn aTOM 3apes3epBupoBaHa NamaTb Cpas3y Mo BCce BO3MOXHblE agpeca
AaHHbIX NpOoTOKONa.

Ha puc. 76 npeactaeBneHa obuwasi cxema opraHmsauum paboTbl NO MNPOTOKOMy
Modbus B KoHTponnepa. bonblwmMHCTBO AaHHbIX npoTokoria Modbus xpaHsatca B O3Y u npu
WHMUManusaumm KoHTponnepa paeHbl 0. WcknioyeHnem saBnsetca holding registers ¢
agpecamn ¢ 40000 no 65535 — 3TM OaHHble XPaHATCA B 3HEProHe3aBMCUMOW MNaMATU
KoHTponnepa v npun nHMumnannsaunm BOCCTaHaBNUBAOT NOCNeHUe 3anncaHHble 3Ha4YeHs.

HanonHeHne  nomnb3oBaTenbCkKMM  COAEPXMMbIM  KapTbl  namsaty  Modbus
npoM3BOaMTCA B nNporpamMme norib3oBaTtesnis npu nomowm dyHkuun pacwmpeHnin Modbus B
6mbnmnoTteke PyHKUNN N PyHKUMOHaNbHbIX 6nokoB (nogpobHee cm. pasgen 3.10.8.2).
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KoHTponnep npombiwieHHbIn MK201

o ™
. .| ModbusTCP | | Mnarun «ModbusTCP ( \
N—
‘ KNUEHT Master» o3y
( LN Mopt Holding registers
I / Ethernet 38909

#l Modbus TCP cepsep )
Flash

Holding registers
40000..65535

Modbus RTU
KANEHT

o3y
Input registers
0..65535

MnarnH « MK200
= Modbus master
request»

LI ~| 1-#Nopt
/ RS-485

(—=1 Modbus RTU Cepsep }C

06Lwan namaTb cepsepa

MaarnH «MK200
— Modbus RTU — Modbus master
KAVEHT
i request»
L1 | 2-nNopt o
N TV RS-485 i
K—=1 Modbus RTU Cepsep 0..65535

o3y

Modbus RTU MNaarnH «MK200

N Modb Discrete inputs
KANEeHT QLdus master 0..65535

request»

\/ L] 3-11 Mopt
\ v RS-485

(— Modbus RTU Cepsep

PucyHok 76 — OpraHusauus pabotsl no npotokony Modbus 8 KOHTPOIEP

3.10.6 NMpuBAa3ka kaHanoB BBoAa-BbiBoAa KoHTponsnepa K nepeMeHHbIM B
nporpamMme nosib3oBaTens

lMpuBA3ka kaHanoB BBoAa-BbiBoga KoHTponnepa K NepemMeHHbIM OCYLLeCTBNAeTCA
nocrne Toro, Kak B nNpoekT 6bin gobaBneH n HacTpoeH XoTa Obl OAWH U3 OMMUCAHHbIX Bbille
nnarnHoB. [puBsA3ka OCyLLLECTBNSAETCH U3 NaHenu peaakTMpoBaHUs NPorpaMMHOro Moaynsi.

Ona npuBA3KM KaHanoB HeobxoguMO B NaHENM MepeMEHHbIX W KOHCTaHT
NPOrpaMMHOro Moayrns BbibpaTb HY>KHYKO CTPOKY C NEPEMEHHON U ABONHLIM LLIEMYKOM MbILLN
no nosito Agpec aTon NepemMeHHOM NepeBecTn ee B PEXUM peakTupoBaHna (puc. 78).
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< |MKLogic201 0 | - | program0 X i
Onncanmne PuneTp Knacca: |BCE '| ih . “LL"

# Ama Knacc Tun Agnpec McxogHoe aHavenne Keanwhukarop Onucanue =

1 ach JNokansHeli INT -

2 laol JNokanskeii INT

3 |ail NokanbHbii INT

4 ail JNokanbHbli INT

5 |ai2 NokaneHbii INT A
4 - : i3 13

PucyHok 77 — Belbop nepeMeHHOM Ansi NPMBA3KN KaHanoB BBOAA BbIBOAA K
nepeMeHHbIM NPorpaMMHOro Moayns

Hanee Heobxogmmo nNMOO BBECTW agpec kaHana BBOAA-BbIBOAA BPYYHYH0, nnbo,
HakaB MOSIBMBLUYKOCS B none «Agpec» KHOMKy -, BblOpaTb KaHam M3 cnucka B OKHE
«lMpocmoTp goctynHbix M3K-agpecoB» (puc. 78).

MpocuoTtp goctynabx M3K-agpecos

JocTynHele aapeca:

MEKLagic201_0 - |
| Analog inputs |
- {/#| Channel 0 =
#| Channel #1
| @] Channel #2
-{#| Channel #3
| /#| Channel 4
#| Channel #5
- {#| Channel #6
-{#| Channel 7
) Analog outputs

- #| Channel #1
B3| Frequency/Counter inputs
] Mode

-l Frequncy
PR | R G S Y:

Hanpaenexne: |Bce v| Tum: |Ece v| ‘ oK | | Otmena

PucyHok 78 — OkHo «[MpocmoTp goctynHbix MOK-agpecoB»

B okHe «[lMpocmoTp poctynHbix MO3K-agpecoB» HyXHO BblbpaTb WMHTEPECYHOLUN
KaHan BBoAa BbiBoAa (CM. cooTBeTcTBMe KaHanoB 1 MOK agpecos B Tabnuuyax ¢ 14 no 20, a
Takke 22 n 27) n HaxaTb KHOMKY «OK».

Mpn 9TOM NaHenn nepemMeHHbIX M KOHCTaHT MPOrpaMMHOr0 MOAYNS B CTPOKE C
nepemMmeHHon B none «Agpec» byget otobpaxeH agpec kaHana BBoga-BbiBoga (puc. 79).

H#l | program0 -
Onucanme: DuneTp knacca: |Bce '| Z__.'. ] L‘U?
# nm Knacc Tan Appec WcxonHoe aHauenne Keanndukatop Onucaxue =
1 00 TokansHeii REAL %00010 [ F
2 |aol NokansHbli INT B
3 |aid NokansHeli INT
4 ail NokaneHei INT
5 e [ Mowannumii NT _ %
1 [T ¥

PucyHok 79 — lNpuBAsaHHbIM KaHan BBOAA-BbIBOL4A K NepeMeHHON NporpamMmMHoro
Moayns
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Takum ob6pasom, 3TOT kaHan OygeT npuBsidaH K MNEePeMEHHON NporpaMmbi
nonb3oBaTtens. [lpyu 3TOM TUN NEpPeMeHHOW aBTOMaTUYECKM CMEHUTCS Ha  TuM,
accoLMMPOBaHHbIN C AaHHbIM KaHarnom.

3.10.7 MnarnH Cu-pacwmpeHumn

B npoekt mMoxHO goGaBuTb Cu-pacwumpeHusi. 310 MNporpamMmbl, HaMMCaHHbIE Ha
Aa3blke CK, KOTOpble MOXHO TaKkKe UCMONHATL B 3ada4vax.

BHUMAHUE! ®yHkuna gobasneHa ansa 6yaywmx npumeHeHun. B gaHHowm Bepcumn
ncnonb3oBatb Cu-paclumpeHmsi He gonyckaeTcs.

3.10.8 MUcnonb3oBaHue cneymanbHbIX (PYHKUMU pacLUMpeHuns

Hapsgy co craHgapTHbIMU  OYHKUMAMM W (PYHKLMOHAmNbHbIMK - Briokamun  (CMm.
MpunoxeHne A) B Gubnmoteke OCTynHbl cneundmndeckme ana KoHtponnepa yHkumn. B
6ubnunoteke aTM YHKUUU OBbEeAWHEHbI B TPyMMbl, UMSA KaXOOW rpynnbl HayMHaeTcs C
npedukca «MK200...».

Mpn BbIOOpPEe cOOTBETCTBYHOLWEN (OYHKUMN B HWXKHEW 4YacTu naHenu ombnuoteku
oToOpaXkaeTcst KpaTKoe onucaHne AaHHOW PYHKUMKM U ee hopmaT: ee BXOAHbIE U BbIXOAHbIE
napameTpbl.

Hanpumep, 3anunco

(ANY:IN1, ANY:IN2) => (BOOL:OUT)

O3HayaeT, 4YTo (PyHKUMA NpuHUMaeT aBa BxoaHbix napameTpa (IN1 u IN2) nioboro
Tuna (kmoyesoe crioso ANY) 1 BodBpalyaet 3HaveHue Tuna BOOL.

3.10.8.1 ®dyHkunn MK200 POUs

Onucanue dyHkumin rpynnsl «MK200 POUs» npegcraeneHo B Tabnuue 28.

Tabnuua 28 — Onucanne yHkuymn rpynnel « MK200 POUs»

Nmsa pyHKumMmM Onucanne

WORD_AS_ REAL | lNpeactaBneHne uucna cogepxaweroca B ABYX 16-TUOUTHbIX
yncnax 6e3 3Haka B BMAE 4uMcCna C NnaBarolien TOYKOW (Tun
REAL)

dopmaT yHKUMN:

(WORD:inHigh, WORD:inLow) => (REAL:out)
REAL_AS_WORD | lNpeactasnenune ymcna ¢ nnaeatowen toukon (tun REAL) B Buae
ABYX 16-TMbUTHbIX Yncen 6e3 3Haka.

dopmaT yHKUMN:

(REAL:in) => (WORD:outHigh, WORD:outLow)

3.10.8.2 ®dyHKkumn MK200Modbus POUs

B rpynne «MK200Modbus POUs» npeactaBneHbl yHKUMM ana paboTbl C KapTon
npotokonia Modbus B pexume Begomoro (cepepa). OnucaHve YHKUMA Tpynnbl
«MK200Modbus POUs» npegcrasneHo B Tabnuue 29.
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Tabnuua 29 — Onucanue cdyHkummn rpynnsl «MK200Modbus POUs»

Nmsa dyHKumm

OnucaHue

SET_HOLDING_REAL

3apaet 3Ha4yeHune OBYX holding perncTpos,
pacnonoxeHHblx no agpecam ADDR n ADDR+1, B Buge
yucna c nnasatoLen Todkon (Tun REAL)

dopmaTt pyHKUNK:

(UINT:ADDR, REAL:IN REAL) => (INT:0UT)

SET_HOLDING_WORD

3agaeT 3HadeHue holding peructpa, pacrnonoXxeHHOro no
appecy ADDR

dopmaTt pyHKUMK:

(UINT:ADDR, WORD:IN WORD) => (INT:0UT)

SET_HOLDING_LONG

3apaet 3Ha4yeHune ABYX holding perncTpos,
pacnonoxeHHblx no agpecam ADDR mn ADDR+1, B Buage
32-6uTHoro yncna 6e3 3Haka (Tun DWORD)

dopmat pyHKUMK:

(UINT:ADDR, DWORD:IN DWORD) => (INT:O0UT)

GET_HOLDING_REAL

BosBpawaer 3HayeHne aByx holding  perucTpos,
pacnonoxeHHblx no agpecam ADDR n ADDR+1, B Buage
yucrna ¢ nnasatowen Todkon (Tun REAL)

dopmat yHKLMK:

(UINT:ADDR) => (REAL:0UT)

GET_HOLDING_WORD

Bosspaliaer 3Ha4yeHune holding perncrpa,
pacnonoxeHHoro no agpecy ADDR

dopmat pyHKUMK:

(UINT:ADDR) => (REAL:0UT)

GET_HOLDING_LONG

BosBpawaetr 3HayeHne aByx holding  perucTpos,
pacnonoxeHHblx no agpecam ADDR n ADDR+1, B Buage
32-6uTHoro yncna 6e3 3Haka (Tun DWORD)

dopmat yHKUMK:

(UINT:ADDR) => (DWORD:OUT)

SET_INPUT_WORD

3apaeT 3HayeHue input peructpa, pacnonioKeHHOoro mno
apnpecy ADDR

dopmat yHKUMK:

(UINT:ADDR, WORD:IN WORD) => (INT:0UT)

GET_INPUT_WORD

BosBpalyaeT 3HayeHue input perncrtpa, pacrnonoXeHHOro
no agpecy ADDR

dopmaTt pyHKUNK:

(UINT:ADDR) => (WORD:OUT)

SET_COIL 3apaet 3HayeHne GuToBOro Nons coil, pacnonoXeHHoro no
appecy ADDR
dopmaTt pyHKUNK:
(UINT:ADDR, BOOL:IN WORD) => (INT:0UT)
GET_COIL BosBpaluaet 3Ha4yeHune ouToBoro nons coil,
pacnonoxeHHoro no agpecy ADDR
dopmaTt pyHKUNK:
(UINT:ADDR) => (BOOL:0UT)
SET_DISC 3apaetr 3HayeHne 6utoBoro nona discrete input,

pacnonoxeHHoro no agpecy ADDR
dopmat pyHKUMK:
(UINT:ADDR, BOOL:IN WORD) => (INT:0UT)
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GET_DISC BosBpawaeTt 3HaueHne ©OutoBoro nons discrete input,
pacnonoxeHHoro no agpecy ADDR

dopmaTt pyHKUNK:

(UINT:ADDR) => (BOOL:0UT)

3.10.8.3 ®yHkumn MK200Time POUs

Onucanune gyHkuun rpynnel «MK200Time POUs» npeacrtasneHo B Tabnuvue

Tabnuua 30 — Onucanne cdyHkumn rpynnsl «MK200Time POUs»

Nmsa pyHKUMU Onucanve

US TIME BosBpaluaeT KONMMYECTBO MUKPOCEKYH, npollejliee ¢ MOMeHTa
nocrnegHeun nepesarpyskn KoOHTpornnepa

dopmaT yHKUMN:

(INT:NO MATTER) => (UDINT:0UT)

3.10.8.4 ®dyHKkumn MK200Service POUs

Tabnuua 31 — Onucanne cyHkummn rpynnsl « MK200Service POUs»

Nmsa pyHKLMU OnucaHve

GET_APP_CRC BosBpalyaeT KoHTponbHY cymmy koHTponsepa (CRC16)
dopmaT PyHKUNN:

(INT:NO MATTER) => (WORD:OUT)

3.10.8.5 ®dyHkumn MK200CustomRetain POUs

Tabnuua 32 — Onucanune dyHkumm rpynnel « MK200CustomRetain POUs»

Nmsa pyHKLUMU Onucanve

GET_CUSTOM_RETAIN | Bo3pawaeTt 3HaveHue cneuuanbHoun
9HeproHesaBucnmon 16-6UTHOM NepemMeHHOW Mo agpecy
(ADDR). QonycTtnmble 3Ha4eHus agpeca ot 0 o 65535.
dopmat pyHKUMK:

(INT:ADDR) => (WORD:0UT)

SET_CUSTOM_RETAIN | 3anucbiBaeT 3Ha4YeHue cneunanbHOm 3HeproHe3aBUCcMMon
16-6utHOM nepemeHHomn no agpecy (ADDR). Jonyctumble
3HaveHusa agpeca ot 0 oo 65535.

dopmaTt pyHKUMK:

(INT:ADDR, WORD:VAL) => (BYTE:O0UT)

3.11 CO6opka npoekTa

lMocne co3gaHMa OCHOBHbIX 3fIEMEHTOB MpOEKTa BbINOMHSAETCA ero cbopka
(kOoMNUNALMS 1 KOMNOHOBKA).

C6opka npoekTa OCyLLEeCTBNAETCA C MOMOLLbIO COOTBETCTBYHOLLMX KHOMOK HA NaHenu
MHCTpymMeHTOB (cM. 3.1.2). Kak yxe oTMevanocb, KaxAbli MPOEKT OOSHKEH MMeTb OAWH
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pecypc. B pecypce gomxHa 6blTb onpeaeneHa, kak MUHMMYM, ogHa 3ajadva LMKIMYeCcKoro
TMNa W, KaK MUHUMYM, OoauH 3k3emnnsap. COOTBETCTBEHHO, NPOEKT 00s3aH coaepxaTb, Kak
MWUHVMMYM, OAMH MpPOrpamMMHbIA Mogynb Tuna «lMporpaMmmay, Npu4ém Teno, T.e. anropuTm u
Nnorvuka ero BbIMOSIHEHUS!, He MOXeT 6biTb NyCTbiM (B NPOTMBHOM criydyae OyaeTt owimbka
KoMMuMnauum).

Ha puc. 80 npeacrtaeneH coobiieHns KoHconum B criyqae ycnewHon cbopku npoekTa.

Mowck | Konconas | flor TUIK

CBopra sanymesHa B D:\FProject\Beremiz projects\Modbus testhbuild
Temepanua M3K-€1131 ST/IL/SFC mopa IIIK. ..
Komrmmanma M3K-nporpases: 3 C-mom
SRCOOPT NORANEHEN MEPEMEHHEN . _
C-mon ycmemso cresspHposas.
T =
[CC] plc_main.c -» plc main.o
[CC] ple_debuggez.c —» plc debugger.o

T -

[CC] config.c —-*> config.o

[CC] resourcel.c -> resourcel.o
[+ 85

[CC] modbusTepMaster 0.c -> modbusTepMaster O0.o
0.0 =

[CC] mbTepMasterSocket_0_0.cpp —> mbTcpMasterSocket 0_0.c
[CC] MEZOOCANOpen 1.cpp —> MEZOOCANOpen l.o
[CC] mk201% ¢ —» mk201Z o

[CC] mkZ200mbl .c —> mk200mbReg3.o0

[CC1 proj_info.c -> proj_info.o
Temos®a -

[CC] ple msin.o ple debugger.o config.o rescurcel.o modbusTeopMaster 0.o mbTcpMasterSocket 0_0.o MEZ00CANO
pen_l.o mkZ01Z o mkZ00mbReg3.o proj_info.o —» Modbus test._elf
COOopRa NpOWIa yCHemHo .

PucyHok 80 — CoobLueHnsa B KoHconu npu yaadHom cbopke npoekTa

B cnyyae ecnu Bo Bpems cbopku npomnsonayTt owmnbkn, B KoHconb ByayT BbiBEOEHDI
COOTBETCTBYHOLUME OLWKNOKM C YyKa3aHMeM MeCT B MNporpamMMHbIX MOAYNAX, KOTOpble
BbI3bIBalOT OWMOKM. CoobLeHnsa 06 owmbkax nogcBeyYnBatoTCs KpacHbIM LBeToM (puc. 81).

Mowck | Konconas | flor TUIK

CBopea sanymeda s D:\Project‘\Beremiz projects\Modbus testh\build
Temepanua MB3K-€1131 ST/IL/SFC mopa IIIK. ..
Komrmamauma M3K—npnpp4mﬁ B C-mom- ..
"D:\Projecti\matiechiecic.exe” -f -1 -p -I "D:\Project\matiec’lib"” -T "D:‘\Project\Beremiz projects‘Modbus tes
t\build" "D:\Project\Beremiz projects\Modbus test\build\ple.st™
samepmanes c womom 1 (pid 10004}
@ D:\Project\Beremiz projec dbus test\build\ pl:.s aE'3 23. :;83 44: error: Data ty
in position 1

incompatibility for wval

ild\ple_st:584-2
hen invoking functicon 'set, holdln:;
t\Beremiz projects\Modbus test\build\plc.st:585-2
sition 1 when invoking function 'ser_holding
dbus test\build) plc st:586-20. .5B@
nvoking function 'get_holding word'
dbus test\build\plec.st:591-23.
in position 1 when invoking function 'set h.,lding_

- error- ompatibility for wal

~44: erzor: Data type incompstibility for wal

-8l: error: incon ibility for wal

4: error: Data ty tibility for wal

- error: Data ty

incompatibility for wval
4: error: incompatibility for wal

nction '=e.. h_,lJ:Ln:;
d.bus Testibuild! plc S©:584-43. 584-64: error: Data © incompatibility for wal

: error: tibility for wval

nvoking function 'get_holding._
dbus test\buildiple.sc:-602-23. 5- error: Data ty

tibility for val

ue ,=ssed in position 1 when invoking functicn 'set_holding word'
10 errcri(s) found. Bailing ocut!

Omrbra: mommanaTop M3K 3 C sepHEyn xon ommbesug 1
Heyneusas renepeumn xome!

PucyHok 81 — CoobueHuns 06 owmnbkax B KoHconu npu cbopke npoekTa

lMocne ypmayHom cOOpkM nporpamMma nonb3oBaTens rotoBa K WUCMNOSb30BaHUIO B
KoHTponnepe. lNporpammy nonb3oBatenss Heobxoaumo 3arpy3utb B KoHTponnep, nocne
Yyero oHa bygeT 3anyLleHa Ha BbINONIHEHNE.
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3.12 Pa6ota c KoHTponnepom B cpeae Beremiz

Pabota ¢ KoHTponnepom B cpege Beremiz 3akniodaetca B 3arpy3ke roTOBOW
nporpaMmmbl MONb30BaTESNs, @ TakkKe HACTPOMKM KOHQUrypauum ero KOMMYHMKALMOHHbIX
noptoB. [Ona pabotel ¢ KoHTponnepom Heo6XoouMMO OCYLLECTBUTb MOAKMAYEHNE K
KoHTponnepy B cpene Beremiz.

3.121 MoakntoyeHue kK KoHTponnepy

MogkntoveHme KoHTponnepa k cpeae Beremiz ocyuiectBngeTcs npy NOMOLLM:
— CEepBMCHOro NopTa;

— 0JHoro 13 Tpex nocnegosaTenbHbIX MOPTOB Mo npotokony Modbus RTU;
— Ethernet nopta no npotokony Modbus TCP.

Mepepn nogkntoyeHnem Heob6xoaMMo 3aaaTb HACTPOMKM MOAKMIOYEHNS.

3.1211 HacTpounku nogknioyeHus

HaCTpOI7IKl/I nogknwo4vyeHna 3agaloTcA B chneumaribHO OKHEe, KOTOpPO€ Bbi3biIBaeTCAd

]
-

KHOMKOW Ha naHenun NHCTpymeHToB (puc. 82).

HacTpoiikwn nokgnroyesia @

@ CepeucHBIA NopT

Modbus RTU

TCP-nokntoveHne

i Ox | | Cancel |

PucyHok 82 — OkHO HacTpoek nogknoveHns KoHTponnepa k cpeae Beremiz

B OokHe HacTpoyrku nogkntoveHus cnefyet BblbpaTh HYXHbIA BapuaHT MNOAKMYEHUSN
1 BBECTU NapamMeTpbl 3TOro NOAKNHOYEHUS:

— [ANA CepBUCHOro MnopTa HyXHO ykasaTb Homep COM-nopTta B cucteme, nof
KOTOpPbIM ONpeaenuscsa CePBUCHbIN NOPT KOHTPONNEPa;

— Ans ceasun no npotokony Modbus RTU Heobxoanmo ykasate Homep COM-nopTa,
K KOTOPOMY MOAKITIOYEH KOHTPOMSep, a Takke agpec BedOMOro YcTpoucTBa
(«ID»), ckopOCTb, YETHOCTb, KONMMYECTBO CTON OUT N AONONHUTENbBHbLIM TanMayT
(3T napameTpbl AOMKHbI OblTb 3apaHee HacTPOeHbl ANA  MNOLKIHYAaeMOro
nocrnegoBaTesibHOro nopTa KOHTponnepa);
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— ana TCP-nogknioyeHus cnenyet ykasatb |IP-agpec KoHTponnepa, K KOTOpomy
npou3BoauTcs noakntoyeHne n TCP-nopT nogkntoveHus.

3.121.2 MopknioyeHne K KOHTponnepy

MopkntoyeHne Kk KoHTpornnepy OCYLLEeCTBNAETCA HaXaTWeM KHOMKA NOAKITHYEHUS K
uenesomy MNJK Ha naHernu craTtyca naHenu NHCTPYMEHTOB.

Mpn yaayHoOM MOAKIIOYEHUN K KOHCONWU cpedbl pas3paboTku nossBUMTCA coobLueHune:
«OTnaxunsaemas nporpamma He COOTBETCTBYET nporpamme B MK -

OoCTaHoBUTE/3arpyanTe/3anyctuTte, YTobbl paspeLlunTb OTnagKy».
Mpu 3aTOM NaHenb cTatyca M3MEHUT BUA, NoKa3aHHbIN Ha puc. 83:

Ny # - F
I ¢ A \
PucyHok 83 — lNaHenb ctaTyca npu ygayHoM MoAKIoYeHUN

Mocne noakniOYeHUs KOHTpOMfepa CTaHOBATCA [AOCTYMHbIMWM [Ba [OEWCTBUS:
3arpyska nporpammbl Nonb3oBaTensi B KOHTPOSSEP U HAaCTPoOMKa ero KoHurypawumu.

3.12.2 3arpys3ka nporpamMmmbl nonb3oBaTtens B KOHTponnep

[ns 3arpy3ku nporpammbl nonb3oBaTenisi Heo6X0AMMO Ha NaHemnu ctaTyca HaxaTb

b
KHonky nepepaydn B [MJIK . HauHeTca npouecc 3arpysku nporpammbl nornb3oBaTens B
KoHTponnep (puc. 84)

"

[ 3arpyzka

Magr sarpy3xa, noxanyWoTa He oTKAoYanTe

26%

PucyHok 84 — OKHO nHgukaumm npouecca 3arpy3sku

Bo Bpems 3arpysku KHOMKM MNaHenu cratyca HeaoCTYMHbl B LENnAx 3aliuTbl OT
OLLUMOOK.

3.12.3 HacTtpownka koHdurypaumm Koutponnepa

3
Hactpounka KoHdurypauum KOHTpoOnfepa OCYyLEeCTBISETCHA MO KHOMKe . [pwn
9TOM BbI3blBaeTCA OKHO KOHpurypaumm «MKSetup 0.0.1» (puc. 85).



KAOCA 421457.190A PI1 01

MKSetup 0.01
Hacrpoiika IP
Tun Anpec
IP-aapec 10.155. 26.173
Wo3 10.155. 26. 2
Macka noaceru 255.255.255. 0
Hacrpoiika COM-nopros
Mopr  Yernocte Ckopocte Cron Hactpoitka modbus Aapec modbus
But
COMO  none » 115200 v 1~ Pexwm Modbus slave -1
COML  none » 115200 v 1~ Pexwnm Modbus slave -1
COM2  none » 115200 v 1~ Pexwm Modbus slave -1
HacTpoika epemedn i AaTel
fens [ Mecay / Fog
fata 13/ g / 2%
Yacer Mun Cex
Bpema g : 0 : 0
Hata
Yacel Mun Cek
Bpema 2 : 55 : 3
Kondurypauua
MyTs! Dtempprofl\MK201_config.xml| Orxpars |
| CoxXpaHnTb HACTPoWHKN || 3arpysute & TUIK || Brirpysute 13 FLIK |

PucyHok 85 — OkHO HacTpoKku KoHdUrypauum

B cnyyae Heob6xogMMOCTU M3MEHEHMS1 CYLLECTBYIOLIMX HACTPOEK KOHTponnepa B
OKHE HaCTPOMKW KOHUrypauum Heobxoammo HaxaTb KHOMKY «Bbirpy3antb ua MJ1K». lNons
OBGHOBATCA BbIFPYXEHHBIMW M3 KOHTpOnnepa AaHHbiMK. [lanee MOXHO OTpeaakTMpoBaTb
napamMmeTpbl 1 3arpy3nTb HACTPOWNKN B KOHTPOMSEp, Haxas KHOMKY «3arpy3ntb B MJTK».

B oOkHe HacTpomku KoHdUrypauum oOcCyLeCTBNAeTCs HacTponka crnegylowwmx
napamMmeTpoB KOHTponnepa:

— |IP agpecos;

— nocnegoBaTefbHbIX MOPTOB;

— BPEMEHU U AaThl;

B rpynne «Hactpowika IP» gormkHbl 6biTb yKasaHbl:

— IP-agpec;

— ajpec Wwnwa3a;

— ajpec Macku.

B rpynne «Hactponka COM-nopToB» Ansi KAaXK40ro U3 NopToB YKa3blBAOTCAH:

— YeTHoCTb (none/even/odd);

— ckopocTb (1200, 2400, 4800, 9600, 14400, 19200, 38400, 56000, 57600, 115200

Kbut/c);

— KonuyecTtBo cton 6utos (1, 1.5, 2);

— HacTpouku n agpec Modbus.

B Hactponkax Modbus ana kaxgoro M3 nopToB MOXeT OblTb yka3aH OAWH U3
PEXUMOB:

— «Pexnm Modbus Master N» pexum Begyuwero (knuenta), rae N =0, 1, 2 —

HOMep JT0rM4yecKoro BeAyLLero ycTponcrtea (Cm. puc. 74);

— «Pexum Modbus slave» pexum Begomoro (cepsepa);

— «Bbikntouen» — gaHHbin COM-nopT He paboTaer.

B HacTpownkax BpemeHn 1 aaTbl ykasbiBaeTca BHyTpeHHee Bpems KoHTposnnepa:

— [paTta B dopmarte geHb/mecsu/rog;
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— Bpems B popMaTte Yacbl/MUHYTbI/CEKYHAbI.

OKHO HacTpoeK KOHUrypaumm MoxeT ObiTb 3anyLueHo 1 6e3 noakntoveHnsa cpebl K
KoHTponnepy. B atom cnydae kHonku «3arpy3uTtb B [JIK» n «Bbeirpyaute 13 MJK» 6yayr
HeakTMBHbI. [lonb3oBaTesib MOXET BBECTU HYXHble HACTPOWMKU U COXPaHUTb UX B dpann ans
3arpy3km B KOHTponnep B Oyaywem. [na coxpaHeHuss HacTpoek KoHdwurypaumm
npuMeHsaeTcs KHomnka «CoxpaHuTb HacTpouku». [lyTb coxpaHeHusa hanna KoHdurypauum
LeneBoro ycTpoucTBa ykasbiBaetcs B none «[lyTb». [Mo3xe CoxpaHeHHy KOHMurypauuio
MOXXHO 3arpy3uTb Mo kHonke «OTKPbITbY.
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NMPUNOXEHWE A
OnuncaHue 6ubnuoTekn PyHKUNN U PyHKLNOHAbHbIX BTOKOB

OYHKUMAMM N PYHKUMOHAmNbHbIMKM - BniokaMy  HasblBalOTCA  nNpegonpenenéxHHble
3N1eMEHTbI, KOTOpblE UCMONb3YITCA NPU peanu3auun anropuTMOB U JIOTMKM NPOrpaMMHbIX
mMoaynen tuna «PyHKUnoHanbHbIN 6510K» N «lporpamma» Ha s3bikax ctaHaapTa IEC 61131-
3.

[laHHble anemeHTbl MMEKT napamMeTpbl Ha Bxoae WM Ha Bbixoge. Kak npasuno,
KaXxabl napameTp MMeEeT MMS U CBOE Ha3Ha4yeHue.

1 CraHpaapTHble (hyHKLUMOHaNbHbIe 61OKU

1.1 SR-tpurrep

[aHHbIn  PyHKUMOHanNbHBIN  6rok  npeactaBnaet cobow SR-Tpurrep ¢ AByms
YCTOMYMBBLIMM COCTOSIHUSIMKU, C ynpasnswowmum Bxogom S (Set). Boixog Q1 nepexoaut B
cocTosHne «1», korga Bxog S1 nepexoguTt B COCTOSIHME «1». OTO COCTOSIHME COXPaHAETCH,
aaxe ecnu S1 Bo3Bpallaetcsa obpaTHo B «0». Beixog Q1 nepexoant B coctodHue «0», Koraa
Bxoa R nepexoaunt B coctosiHne «1». Ecnun Bxoabl S1 u R Haxogatcss B COCTOAHUM «1»
OL4HOBPEMEHHO, ynpasnsawwmun Bxoq S1 yctaHoBuT Bbixog Q1 B coctosiHue «1». Korga
dyHKUMOHanNbHbINM 610K Bbi3biBaeTCA NepBbI pa3, Bbixod Q1 HaxoamnTca B COCTOAHUN «O».

1.2 RS-tpurrep

[aHHbIn  yHKUMOHanNbHbIM 610K  npeacTtaBnsetr cobon RS-tpurrep ¢ aBywms
YCTOW4YMBbLIMU COCTOSIHUAMM, C ynpasnsawowmm Bxogom R (Reset). Boixog Q1 nepexogut B
cocTosiHue «1», Korga Bxog S nepexoguT B coctosiHne «1». CocTosiHMe CoxXpaHsieTcs, aaxe
ecnu S Bo3BpawaeTca obpaTtHo B coctosiHne «0». Bbixog Q1 Bo3BpawaeTca B COCTOSIHME
«0», korga Bxog R1 nepexoamt B coctodHue «1». Ecnm Bxogbl S u R1 HaxogaTtcs B
cocTosiHuM «1» ogHOBpeMeHHO, ynpasnawwmnn Bxoa R1 yctaHosuT Bbixog Q1 B «0». Korga
YHKLUMOHAsbHbIN 60K BbI3bIBAETCS NEPBLIN pas, Bbixod Q1 HaxoguTtcsa B cOCTOAHUN «O».

1.3 SEMA - cemachop

[aHHbIN yHKUMOHaNbHBLIN 610K NpeacTtaBnseT cobon cemadop, onpeaensatoLni
MEeXaHn3M, MO3BONAOWMNA deMeHTaM NPorpaMMbl MMETb B3aUMOWUCKIOYAOLWMIA A0CTYN K
pecypcam.

1.4 R_TRIG — uHaukaTop HapacTtaHusa ppoHTa

@OyHKUMOHanNbHbLIN BOK, NpeacTaBnslowmin cobon MHOMKATOP HapacTaHua (OpPOHTA,
KOTOPbIN reHepupyeT Ha BbIXOAE OAWHOYHLIA MMMNYNbC NPU HapacTaHuu POHTa curHana.
Beixog Q nepexoanTt B coctosiHne «1», ecnn Bxog CLK n3 coctosHua «0» nepexoanT B «1».
Bbixoa octaeTcs B cocTosiHM «1» B TedyeHue O4HOro LUMKna, a 3aTeM BbiXO[ BO3BpaLlaeTcs
B «O».

1.5 F_TRIG - nHpgukatop cnaga ppoHTa



KAOCA 421457.190A PI1 01
78

dyHKUMOHaNbHBIM  6nOK, npeacTaBnswowmn cobon uHAMKATOP cnaga poHTa,
KOTOPbIN reHepupyeT Ha BbIXO4e OAUHOYHbLIN MMMYNbC NpU cnage poHTa curHana.

Boixom Q nepexogut B coctosiHne «1», ecnn Bxog CLK un3 cocTtosiHua «1»
nepexoant B «0». Bbixog octaetcs B COCTOsiHMM "1" B TeyeHue OOHOro uukna, a 3aTem
Bo3BpaLuaeTca B «0».

1.6 CTU — MHKpEeMEeHTHbIN CYETUYMK

®DyHKUMOHAnNbHbIN  BNOK, NpeAcTaBNAWMA COBOM WHKPEMEHTHbIM CYETYMK. B
cnyvae, korga Bxoa R HaxoguTtcsa B coctosiHum «1», Bbixog CV nepexoant B coctosiHne «0».
Mpwn kaxxgom nepexoge Bxoga CU u3 «0» B «1» 3HayeHue Ha Bbixoge CV yBenuumnBaeTcs Ha
1. Korga 3HauveHue Ha Bbixoge CV = PV, Bbixog Q nepengeT B COCTOAHNE «1».

BHumaHue! Cyetumk pabotaeT TONMbKO OO0 AOCTUMXKEHUSA MaKCMMAaribHOIMO 3Ha4YeHus
MCNonb3yeMoro Tuna AaHHbIX. [lepenonHeHnsa He NPOUCXOLNT.

Bxogbl CU, RESET wu Bbixog Q umetor Tn BOOL, Bxoa PV u Bbixog CV - Tmn
WORD.

Mo kaxpgomy dpoHTy Ha Bxoge CU (nepexog u3d FALSE B TRUE) Bbixog CV
yBenuumBaetcsa Ha 1. Bbixog Q npuHumaet 3HadeHne TRUE, korga cyeTtumk AoCTUrHeT
3afjaHHOro 3HadeHust Ha Bxoge PV. Cuetuuk CV cbpacbiBaetcs B 0, korga Bxogq RESET
npuHumaeT 3HadeHme TRUE.

1.7 CTD — peKpeMeHTHbIN CYETUYUK

dyHKLMOHanNbHbIM 60K, NpeacTaBnsaLWmMI cObon AeKpeMeHTHbIN cYETUMK. Koraa Ha
Bxog LD noctynaet «1», 3Ha4yeHne Ha Bxoae PV npucBamBaetcs Bbixogy CV . MNpu kaxgom
nepexoge n3 Bxoga CD u3 coctosiHusa «0» B «1» 3HauyeHne Ha Bbixoge CV ymeHbluaeTcs Ha
1.

Korga 3HauveHune Ha Bbixoge CV < 0, Bbixog Q nepexoguT B COCTOSIHME «1».

BHumaHue! CueTumk pa60TaeT TOJIbKO OO0 AOOCTUXEeHUA MUHUMalribHOro 3HaudeHusd
ncnonb3yemMmoro Tmna gdaHHbIX. ﬂepenonHeHMﬂ He nMponcxoguT.

1.8 CTUD — peBepCMBHbIN CHETUMK

dyHKLUMOHanNbHbIN 610K, NpeacTaBnsowmnn cobon pesepcuBHbIN cCHETYMK. Korga Ha
BxoA R noctynaet «1», Ha Bbixoge CV ycraHasnuBaetca «0». Korga Ha Bxog LD noctynaet
curHan «1», 3HadyeHune Ha Bxoge PV npucBavBaetcsa Bbixogy CV. lNpu kaxgom nepexone
Bxoga CU um3 «0» B «1» 3HayeHue Ha Bbixoge CV yeBenuumBaetcss Ha 1. lNMpu kKaxgom
nepexoge Bxoga CD n3 «0» B «1» 3Ha4yeHue Ha Bbixoge CV ymeHbluaeTca Ha 1.

Ecnn «1» noctynaeT ogHoBpeMeHHO Ha Bxoabl R u LD, Bxog R obpabaTbiBaeTtcs
nepBbIM.

Koraa 3HauyeHne Ha Bbixoge CV = 3HayeHus Ha Bxoge PV, Bbixog QU npuHumaeTt
3HaveHune «1».

Korga 3HauveHune Ha Bbixoge CV < 0, Bbixog QD npuHumaeT 3HavyeHune «1».

BHumaHue! Boblumtamowunm  cyetynmk  paboTaeTr  TONMbKO A0 OOCTUXKEHMS
MWHMMANbHOIO 3HAYEeHUs WCMNONb3yeMOro Tuna AaHHbIX, CYMMMUPYHOLLMA CHETYMK
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pa60TaeT TOJTIbKO OO0 OOCTUXKEeHUA MaKCuUMalibHOro 3Ha4YeHuA UCMNosib3yemoro tuna
OaHHbIX. I'IepenonHeHM;l He NMponcxoguT.

1.9 TP - noBTOpUTENb UMNYNbLCOB

dyHKUMOHanNbHbIM 610K, nNpeacTaBnalWNn  cobori NOBTOPUTENb WMMMNYNLCOB U
NCNOSb3YIOWUNCA ONA FeHepauun UMNynbCcoB C 3aaHHOM NMpOoLOImKMUTESNbHOCTLI0. Ecnn IN
nepexoauT B coctosiHue «1», Q Takke nepexoguT B COCTOSHME «1», N HAaYMHAETCHa oTcyeT
BHyTpeHHero BpemeHu (ET). Ecnu BHyTpeHHee Bpemsa pocTturaet 3Hadenums PT, Q
nepexogut B coctosiHne «0» (He3aBmcumo oT cocTosAHUs IN). OTcyeT BHYTPEHHEro BpeMeHH
ocTaHaBnuBaeTcsi/copacbiBaeTcs, ecnm IN nepexogut B coctosiHne «0». Ecnu BHyTpeHHee
BpeMsi He gocturno 3HadeHus PT, mmnynec IN He BnusieT Ha BHYTpeHHee Bpems. Ecnu
BHYTPeHHee BpemMs gocturno 3HadeHus PT, u IN Haxogutca B coctosiHum «0O», oTcyert
BHYTPEHHEr0 BpeMeHM ocTaHaBnmBaeTcs/ copacbiBaetcs, n Q nepexoauT B cocTosiHue «0».

1.10 TON - Tanmep c 3aaepKXKON BKITIOYEHUA

dDyHKLMOHanNbHbI BNOK, NpeacTaBNAaWNN cobon Tanmep C 3a4ep>KKOW BKITHOYEHUS.
OH 3anyckaeTcs, Korga COCTOsIHAE CUrHana Ha BXxode nepexogut m3 coctosHus «0» B
cocTosiHue «1» 1 yctaHaBnuBaeT Ha BbIxode «1» No uctevyeHun 3aJaHHOIro BPEMEHN.

Ecnun IN nepexoaut B cOCTOsSIHME «1», 3anyckaeTcsi OTCYET BHYTPEHHENO BPEMEHMU
(ET). Ecnn BHyTpeHHee Bpems gocturaeT 3HadeHus PT, Q nepexoguT B cocTosiHue «1».
Ecnu IN nepexoant B coctosiHne «0», Q Takke nepexoauT B cocTtosiHne «0», a noacyer
BHYTPEHHEr0 BpeMeHu ocTaHaBnuBaeTcs/ cbpacbiBaeTcs. Ecnu IN nepexoguT B cocTosiHue
«0» po TOro, Kak BHyTpEHHEE BpeMs 4OCTUINO 3HavyeHnsa PT, nogcyeT BHYTPEHHErO BpEMEHMU
ocTaHaBnueaeTcsi/ copacbiBaeTcs, a Bbixog Q He nepexoguT B cocTosiHME «0».

1.11 TOF - Tanmep ¢ 3a4ep>KKON OTKNIOYEHUs

DyHKUMOHaNbHbLIN BNOK, NpeacTaBNAoLWNN cO6ON TanMep C 3a4eP>KKON OTKITHOYEHMS.
OH 3anyckaeTtcs, korga COCTOAHME curHana Ha Bxoge nepexoant u3 «1» B «O» u
yCTaHaBNMBaET Ha BbIxode cocTosiHne «0» no ncrtedeHnn 3agaHHoOro BpEMEHM.

Ecnu IN nepexogut B cocTosiHne «1», Q Takke nepexoauT B COCTOSIHNE «1».

Ecnu IN nepexogut B coctodHne «0», 3anyckaeTcs OTCYET BHYTPEHHEro BpemMeHu
(ET).

Ecnu BHyTpeHHee Bpems gocTturaeT 3HadeHus PT, Q nepexogut B coctosiHue «0».

Ecnu IN nepexogut B cocTtosiHMe «1», Q Takke nepexoaut B COCTOSHME «1», a
noacyeT BHYTPEHHEro BpeMEHN ocTaHaBnuBaeTcs/copacbiBaeTcs.

Ecnn IN nepexognt B coctosHMe «1» OO TOro, Kak BHYTPeHHee BpeMs LOCTUIIIO
3HayeHus PT, nogcyeT BHyTpEeHHEro BpeMeHn ocTaHaBnmMBaeTcs/copacbiBaeTcs, a Bbixog Q
He ycTaHaBnueaetcs B «0».

2 [JononHutenbHble PyHKUNOHANbHbIE OTOKU

2.1 PID - NMponopunoHanbHO-UHTerpanbHo-gud hepeHumnanHbIN perynatop

@OyHKUMOHanNbHbLIN 6OK, nNpefcTaBnsalWMM cobON YCTPOMCTBO B LEenu obpaTHou
CBS3N, MCMONb3yemMoe B CUCTEMAxX aBTOMATUYECKOro ynpaereHuss Ans opmupoBaHus
ynpasngawowero curHana. NUa-perynatop popMmupyeT ynpasnsaowmi curHars, asnstowmnnca
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CYMMOW TpEéX cnaraemblx, MepBoe M3 KOTOPbIX MPOMOPLMOHANbLHO BXOAHOMY CUrHany,
BTOPOE — MHTEerpan BXO4HOro curHana, TpeTbe — NPon3BoaHas BXOAHOrO cUrHana.

2.2 HYSTERESIS - rucrtepesuc

®DyHKUMOHANbHbIM 610K, NPeaoCTaBnAWNA COBOM  BbIXOQHOE TUCTEPE3NCHOE
OyneBo 3HayeHue, KOTopoe onpeaenseTca pasHuuen BeogHbix napameTpoB XIN1T n XIN2
(tvna REAL c nnaBsatoLlen To4Kon).

2.3 MNpeobGpa3zoBaHus TUNOB

Habop cyHKuMn, NnpeaHasHa4YeHHbI A5 Npeobpa3oBaHns Mexay TUnaMmu OaHHbIX,
cornacHo ctaHgapty IEC 61131-3.

2.4 Yucnosble onepauuu
2.4.1 ABS - moaynb 4yucna

dyHKuMa BosBpawaeT Ha Bbixoge OUT 3HauyeHue BxogHoro uucna IN, B3aToe no
MOAYIH0.

2.4.2 SQRT - KkBagpaTHbIN KOpPeHb

dyHKUMA Bo3BpallaeT Ha Bbixoge OUT kBagpaTHbIN KOpeHb BxogHoro yucna IN.
2.4.3LN - HaTypanbHbIn norapucpm

@OyHKuna BosBpawaeT Ha Bbixoge OUT 3HadeHue HaTypanbHOro norapudgpma ot
BXxoaHoro 4ymcna IN.

2.4.41.0G - norapudm no ocHoBaHutio 10

dyHKUMA Bo3BpallaeT Ha Bbixoge OUT 3HayeHue norapudgma no ocHosaHuto 10 ot
BxogHoro 4ymucna IN.

2.4.5EXP — Bo3BegeHue B cTeneHb 3KCMNOHEHThI

OyHKUMA Bo3BpalwaeT Ha Bbixoge OUT 3HayeHMe 3KCMOHEHTbl, BO3BEAEHHOW B
cteneHb IN.

2.4.6 SIN — cuHyc

dyHKuKnA Bo3BpallaeT Ha Bbixoge OUT 3HadveHme cuHyca IN.

2.4.7COS - KocuHyc

®dyHKUKnA Bo3BpallaeT Ha Bbixoge OUT 3HadeHne kocuHyca IN.
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2.4.8 TAN — TaHreHc

dyHKUMA Bo3BpallaeT Ha Bbixoge OUT 3HadeHme TaHreHca IN.

2.4.9 ASIN — apkcuHyc

dyHKUMOHanNbHbIN 60K Bo3BpaLlaeT Ha Bbixoge OUT 3HayeHune apkcuHyca IN.

2.4.10 ACOS - apKKOCUHYyC

dyHKUMA Bo3BpaLlaeT Ha Bbixoge OUT 3HadeHne apkkocuHyca IN.
2.4.11 ATAN — apKTaHreHc

dyHKUMA Bo3BpallaeT Ha Bbixoge OUT 3HadeHne apkraHreHca IN.

2.5 ApudmeTnyeckue onepauum
2.5.1 ADD - cnoxeHue

®dyHKUMA Bo3BpallaeT Ha Bbixoge OUT pesynbTat crioxxeHus IN1 n IN2.

2.5.2MUL - ymMHOXeHue

dyHKUMA Bo3BpaLlaeT Ha Bbixoge OUT peaynbtat ymMHOXeHUS IN1 n IN2.

2.5.3SUB - BbluuTaHue

dyHKUMA Bo3BpallaeT Ha Bbixoge OUT peaynbTtat BolunTaHus u3 IN1 3HayeHus IN2.

2.5.4DIV - peneHue

dyHKuMA Bo3BpallaeT Ha Bbixoge OUT peaynbtat genexus IN1 Ha IN2.

2.5.5MOD - ocTaTtok oT geneHus

dyHKUMA Bo3BpallaeT Ha Bbixoge OUT octatok ot genenuns IN1 Ha IN2.

2.5.6 EXPT — BOo3BegeHue B cTeneHb

dyHKUMA Bo3BpaLlaeT Ha Bbixoge OUT 3HadveHme IN1, Bo3BeaéHHoe B cTeneHb IN2.

2.5.7MOVE - npucBoeHue

dyHKkumna npuceameaeT Bbixogy OUT BxogHoe 3Ha4veHume IN.

2.6 BpemeHHble onepauumn
2.6.1 ADD_TIME - cnoxeHue nepemMeHHbIXx Tuna TIME
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dyHKUMA cknagbiBaeT BxogHble 3HaveHus IN(K) Tuna TIME v Bo3BpalyaeT pesynbtaT
B OUT Ttuna TIME. KonnyecTtBo BxogoB IN(n) nameHsiemoe - ot 2 go 20. o ymonyaHuio 2.

2.6.2ADD_TOD_TIME - cnoxeHue BpemeHn gHa TOD ¢ nHrepsanom Bpemenn TIME

OyHKUMA cknagbiBaeT BxogHyk nepemeHHyo IN1 tuna TOD (TIME_OF_DAY) c
nepemeHHon IN2 Tuna TIME. Bosspawaemas senuunHa OUT umeet Tun TIME_OF_DAY.

2.6.3ADD_DT_TIME - npubaBneHue npomexyTtka BpemeHu TIME Kk MOMeHTY BpemeHuU
DT

OyHkuna ADD_DT _TIME npubaBnseT npomexyTtok Bpemenu (popmat TIME) «
MOMeHTY BpemeHu (dpopmat DT) m noctaBnseT B KavyecTBe pesynbTata HOBbIA MOMEHT
BpemeHn (dpopmat DT). MomeHT BpemeHu (napameTtp T) QOMMKEH nexatb B AnanasoHe oT
DT#1990-01-01-00:00:00.000 go DT#2089-12-31-23:59:59.999.

®DyYHKLMA He BbINOMNHAET BXOAHOM NpoBepku. Ecnv pesynbTaT CroXeHUs He NexuT
BHYTPM [OONYCTMMOro [AuanasoHa, TO pe3ynbTaT OrpaHMYnMBaeTCad COOTBETCTBYHOLLMM
3HayeHueMm n 6ut aBomnyHoro pesynbTtaTta (BR) cnoBa coctosHuna yctaHaBnueaeTcs B «0».

Ona BxogHoro napameTpa T W BbIXOOHOTO napameTpa MOXHO CTaBuUTb B
COOTBETCTBME TOSNIbKO CUMBOMNYECKM ONpeaerieHHYI0 NepeMeHHYH0.

2.6.4MULTIME - ymHOXeHue BpemeHu TIME Ha uucno

DYHKUMA BbINONHAET YMHOXeHUe BxogHoro 3HadeHus IN1 tuna TIME Ha dncno IN2
Tvna ANY_NUM wu BosBpawaeT pesynstat B OUT tnna TIME.

2.6.5SUB_TIME - pa3HocTb AByx 3Ha4yeHun Tuna TIME

[aHHaa yHKuna BblduTaeT n3 BxogHoro 3HadveHus IN1 tuna TIME 3HaveHne Ha
Bxoge IN2 tuna TIME v Bo3BpalyaeT pesynbtat B OUT tnna TIME.

2.6.6 SUB_DATE_DATE - pa3HocTb AByX 3Ha4yeHun tuna DATE

[aHHaa dyHKuMs BbluMTaeT M3 BxogHoro 3HadeHuss IN1 tuna DATE BxogHoe
3HayeHue IN2 tnna DATE n Bo3Bpawtaet B OUT mnx pasHuuy tuna TIME.

2.6.7SUB_TOD_TIME - BblunTaHue us BpemeHun gHa TOD nHtepBana Bpemenun TIME

[aHHasa dyHKumMs BblumMTaeT n3 BxogHoro 3HadeHus IN1 tuna TOD (TIME_OF_DAY)
BxogHoe 3Ha4veHue IN2 Tuna TIME v BosBpawaeT pesynstat B OUT tuna TIME_OF_DAY.

2.6.8SUB_DT_TIME - BbluMTaHuMe M3 MomeHTa BpemMeHun DT npomexyTka BpemeHu
TIME

[aHHaa QyHKUMA BblMMTaAEeT NpoOMeXyTok BpemeHu (dpopmat TIME) n3s momeHTa
BpemeHn (copmaTt DT) M nocTtaBnsieT B KadecTBe pesynbTaTa HOBbIA MOMEHT BPEMEHMU
(dpopmat DT). MomeHT BpemeHn (napameTp T) gormkeH nexaTtb B AvanasoHe oT DT#1990-
01-01-00:00:00.000 pgo DT#2089-12-31-23:59:59.999. ®yHKUMA HEe BbLINOMHAET BXOOHOW
npoBepkn. Ecnu pesynbTaT BbIYUTAHUA HE NEXUT BHYTPU OONYCTUMOro AwanasoHa, TO
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pes3ynbTaT OrpaHN4nMBaeTCs COOTBETCTBYIOLMM 3Ha4YeHWeM U OUT ABOMYHOrO pesynbraTa
(BR) criosa coctosiHusa yctaHasnuveaeTcs B "0".

Ona BxogHoro napameTpa T W BbIXOAHOTO MapamMeTpa MOXHO CTaBUTb B
COOTBETCTBME TONBbKO CUMBOSNYECKM ONpeferieHHYI0 NepeMeHHYH0.

2.6.9 DIVTIME - peneHune Bpemenu TIME Ha uucno
[aHHasa yHKUMA BbINOMHAET AerneHne BxoaHoro 3HadeHus IN1 tuna TIME Ha yucno

IN2 Tna ANY_NUM wu BoaspaliaeT pesynostat B OUT tuna TIME.

2.7 Onepauun cmeweHus ouTt

2.7.1 SHL - apucpmeTnyeckum caBur BrneBo

HaHHasa dyHkumna sosspawaetr B OUT apudmetnveckun casur aprymeHta IN Ha N
OuT BMNEBO C 3anofiHeHnemM GUTOB cnpasa HyNAMM.

2.7.2SHR - apucpmeTnyeckumn caBur BrnpaBo

HaHHasa dyHkumna sosspawaet B OUT apudmetnyeckun caosur aprymeHta IN Ha N
61T BNpaBo ¢ 3anonHeHnem GUTOB creBa HyNaMun.

2.7.3ROR — umMknnyeckun caBur HanpaBo

HaHHas dyHkuma sBosspawaeT B OUT umknunyeckmun cosur aprymeHta IN Ha N 6ut
BNEBO.

2.7.4ROL — UuMKNn4eCcKnn caBur BrieBo
HaHHaa dyHkuma sosepawaet B OUT umknunyeckmin casur aprymeHta IN Ha N 6ut

BNpaBso.

2.8 lob6uTtoBble onepauum
2.8.1 AND - no6utoBoe «WN»

[aHHbIN yHKLMOHanNbHBIM 610K nNpefcTaBnseT cobon opraHu3aumio «norm4eckoro
W» onsa Bcex BxoaHblx aprymeHToB IN1...INn.

2.8.20R - nobutoBoe UIMN

[aHHasa yHKkuma npegcraBnaet cobor opraHusaumo «norndeckoro JM» gna scex
BXOAHbIX aprymeHToB IN1...INn.

2.8.3 XOR - nobuTtoBoe ucknro4ariiee U

[aHHasa dyHKuua npeactaBnseT cobon opraHM3aumio «JTIOrMYeCcKOro UCKMYarLero
NIT» pnsa Bcex BxoaHblx aprymeHToB IN1...INn.
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2.8.4NOT - no6butoBas nHBepcus
[aHHaa yHKuna npeactaBnseT cobon opraHM3aumito «OrMYECKOn MHBEPCUNY» AN

BXogHoro aprymenta IN.

2.9 Onepauuu Bbibopa
2.9.1 SEL - BbIOOp U3 ABYX 3HA4YE€HUWN
HaHHaa dyHkuma Bosspawaetr B OUT oanH mn3 geyx aprymeHtoB IN1 unu IN2 B

3aBMCUMOCTU OT 3HayeHus aprymeHta G. Ecnu G = 0, To OUT paBHo X1, nHaye — OUT
paBHO X2.

2.9.2 MAX — makcumym

[aHHasa dyHkuma Bosspawiaet B OUT makcumym n3 BxogHblx aprymeHToB IN1 n IN2.

2.9.3MIN — MUHNMYM

[aHHasa dyHkums Bosspawaet B OUT MuHMMyM 13 BxogHbix aprymeHToB IN1 n IN2.

2.9 4LIMIT - orpaHnunTenb 3Ha4YeHusA

HaHHaa dyHkumna BospalaeT B OUT 3HayveHume BxogHoro aprymeHTta IN, B cnyyae
npesbliweHns um 3HaveHna MX — B OUT BosBpalaetca MX, B cnydae ecnu IN meHbwe MN
— B OUT Bo3Bpalyaetcs MN.

2.9.5MUX — MynbTunnekcop (Bbioop 1 us N)

HaHHaa dyHkums sosBpawaeT B OUT 3HaveHne Ha Bxoge IN(K), B 3aBucumMocTu ot
BxogHoro K. Konnyectso Bxogos IN(n) nsmensemoe — ot 2 go 20. No ymonyaxuio 2.

2.10 Onepauunm cpaBHEeHUA
2.10.1 GT - 6onblie yem

[aHHasa yHKUMA cpaBHMBaET BCe BXOAHblE aprymMeHTbl U BblAaéT Ha Bbixoge OUT
3HayeHue True, ecnu BbinonHuTcs crieaytowee ycnosume: (IN1 > IN2) & (IN2 > IN3) & ... (INn-
1 > INn), B npotuBHom crnyyae B OUT Bbigaétca False. KonudectBo Bxopos IN(n)
nameHsiemoe — ot 2 ao 20. No ymonyaHuio 2.

2.10.2 GE - 6onbLlue 4Yem unu paBHO

[aHHasa dyHKUMA cpaBHMBAET BCE BXOAHbIE aprymMeHThbl U BblAaéT Ha Bbixoge OUT
3HadveHne True, ecnu BbinonHuTea cnegyroulee ycriosue: (IN1 >= IN2) & (IN2 >= IN3) & ...
(INn-1 >= INn), B npotnBHom cny4yae B OUT Bbigaétca False. Konnyectso Bxogos IN(n)
nameHsiemoe — ot 2 o 20. Mo ymonyaHuio 2.

2.10.3EQ - paBeHCTBO
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[aHHasa yHKUMA cpaBHMBaAET BCE BXOAHbIE aprymMeHTbl U BblAaéT Ha Bbixoge OUT
3HadveHue True, ecnu BbinonHuTea cnegyroulee ycrosue: (IN1 =1N2) & (IN2 =IN3) & ... (INn-
1 = INn), B npotuBHom cnydae B OUT Bbigaétca False. KonudectBo BxogoB IN(n)
nameHsiemoe — ot 2 o 20. Mo ymonyaHuio 2.

2.10.4LT — MeHbLUe Yem

[aHHasa yHKUMA cpaBHMBaET BCe BXOAHblE aprymMeHTbl U BblAaéT Ha Bbixoge OUT
3HayeHue True, ecnu BbinonHuTcs crieaytowee ycnosume: (IN1 < IN2) & (IN2 < IN3) & ... (INn-
1 < INn), B npotuBHom crnyyae B OUT Bbigaétca False. KonudectBo Bxopos IN(n)
nameHsiemoe — ot 2 ao 20. o ymonyaHuio 2.

2.10.5LE — MeHblue 4eM nnm paBHO

[aHHasa dyHKUMA cpaBHMBaAET BCE BXOAHbIE aprymMeHTbl U BblAaéT Ha Bbixoge OUT
3HadveHne True, ecnu BbinonHuTea cnegyroulee ycrosue: (IN1 <= IN2) & (IN2 <= IN3) & ...
(INn-1 <= INn), B npotnBHom cnyyae B OUT Bbigaétca False. KonnyectBo BxogoB IN(n)
nameHsiemoe — ot 2 o 20. Mo ymonyaHuio 2.

2.10.6 NE — He paBHO

[aHHasa yHKUMA cpaBHMBaET BCe BXOAHbIE aprymMeHTbl U BblAaéT Ha Bbixoge OUT
3HayeHue True, ecnu BbinonHuTca cneaytowee ycnosue: (IN1 <> IN2) & (IN2 <> IN3) & ...
(INn-1 <> INn), B npotusHom cnyyae B OUT Bbigaétcsa False. Konnyectso Bxogos IN(n)
nameHsiemoe - ot 2 go 20. o ymonyaHuio 2.

2.11 CtpokoBble onepaunm ¢ nepeMeHHbIMU TUNa
2.11.1 STRING LEN — anuHa cTpoku

HaHHaa dyHkuma Bosepawaetr B OUT anuHy ctpokm IN. BxogHomy napameTtpy
MOXHO CTaBUTb B COOTBETCTBUE TOSNIbKO CUMBOSIMYECKU OnpeaeneHHY NepeMeHHYH0.

2.11.2LEFT — neBas 4acTb CTPOKU

HaHHaa dyHkums Bosepawaet B OUT u3 ctpokn IN nepsble L cumBonos. Ecnm L
bonble, Yyem Tekywas anuvHa nepemeHHon Tuna STRING, To BO3BpallaeTcs BXoAHOE
3Ha4veHue. lNpn L = 0 1 npn nycTon CTpOKe B Ka4eCTBe BXOLHOro 3Ha4YeHWs BO3BpallaeTcH
nycrasa ctpoka. Ecnn yucno L oTpuyatensHo, TO BbIBOAUTCSA nycTasa cTpoka. [NapameTtpy IN v
BO3BpaLlaeMOMy 3HaYEHWD MOXHO CTaBUTb B COOTBETCTBME TOSIbKO CUMMBOSNYECKU
onpeaeneHHy NnepeMeHHYHo.

2.11.3RIGHT - npaBas 4acTb CTPOKM

HanHasa dyHkumsa sosspawaet B OUT u3 ctpoku IN nocnegHne L cumonos. Ecnn L
bonblue, Yem Tekywasa anvHa nepemeHHon STRING, To Bo3BpallaeTca BXOQHOE 3HaYeHue.
Mpn L = 0 1 npu nycTtomM CTPOKE B KaydeCTBe BXOOHOr0 3HAYEeHWA BO3BpallaeTcsa nycrad
ctpoka. Ecnu uyucno L oTpuuaTtenbHO, TO BbiBOAUTCA nyctasd cTtpoka. [lapametpy IN n
BO3BpaLL@eMOMYy 3HAYEHUID MOXHO CTaBUTb B COOTBETCTBME TOSIbKO CUMBOSINYECKU
onpeaeneHHy NnepeMeHHYHo.
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2.11.4 MID - cepepuHa CTPOKU

HaHHasa dyHkuma sosspalaeT B OUT m3 ctpoku IN L-cumBOnoB, HaumMHasi ¢ no3muum
P. Ecnu cymma L n (P-1) npesBocxoaut Tekywyto anuHy nepemerHHon tuna STRING, 1o
BO3BpaLLaeTca CTpoka CMMBOMOB, Ha4yMHasa ¢ P-ro cumsona BXOOQHOW CTPOKM [0 ee KOoHLa.
Bo Bcex octanbHbix cnyyasx (P HaxoguTcs BHe Tekywen anvHbl, P n/vunu L paBHbl Hyno unu
oTpuuaTenbHbl) BbIBOAUTCA nyctad cTpoka. lMapameTtpy IN u Bo3BpallaemMoMy 3HaAYEHUHo
MOXHO CTaBUTb B COOTBETCTBUE TONIbKO CUMBOSTMYECKU OnpeaernieHHY0 NepeMeHHYH0.

2.11.5CONCAT - o6beauHeHune aByx nepemMeHHbIX STRING

HaHHaa dyHkumsa Bosepawaet B OUT obbeanHeHne (KoHkaTeHaumto) cTpok IN1 u
IN2.

2.11.6 CONCAT_DAT_TOD - o6beanHeHne (KoHKaTeHauus) BpeMeHu

HaHHasa dyHkums sBosBpawaeT B OUT Tuna DT koHkaTeHauuo BXOOHbIX 3HAYEeHUN
Tvnos DATE n TOD, cootBeTcTBeHHO IN1 1 IN2.

2.11.7 INSERT - BctaBka B nepemeHHon STRING

HaHHasa dyHkumna BosBpalsaeT B OUT cTtpoky IN1, B koTOpyto BCTaBneHa ctpoka IN2,
HaunHaa ¢ nosvumm P. Ecnv P paBHO Hynto, TO BTOpasd CTpOKa CUMBOSIOB BCTaBMSAETCH
nepen nepeson cTpokon cumeonoB. Ecnn P Gonblue, yem Tekywias AnvHa nepBOn CTPOKU
CMMBOJIOB, TO BTOpas CTpOKa CMMBOJSIOB npucoeauHsaeTcs K nepson. Ecnn P oTpunuaTensHo,
TO BbIBOAUTCS nyctasa cTpoka. BxogHbiMm napameTtpam IN1 n IN2 n BbIxogHOMY napameTpy
MOXHO CTaBUTb B COOTBETCTBME TONbKO CUMBOSIMYECKN ONpeaeNieHHY NepeMEHHYIO.

2.11.8 DELETE - ynaneHue B nepemeHHon STRING

HaHHasa dyHkums sosspawaeT B OUT cTtpoky IN1, B koTOpon yaaneHo L cumBonos,
HaunHasa ¢ nosumumm P. Ecnu L n/vinn P paBHbl Hynto unu P 6onblle, yem Tekywasa anuHa
BXOOHOW CTPOKKW, TO BO3BpallaeTca BxoaHaa cTpoka. Ecnm cymma L n P 6Gonble, 4em
BXO4Hasi CTpOKa CMMBOJSIOB, TO CTpOKa CUMMBOJSOB yaansietca go koHua. Ecnm L w/unm P
UMeT oTpuuaTeribHoe 3HaveHune, TO BbIBOAUTCA nyctasd. BxogHomy napameTtpy IN wu
BbIXOQHOMY napameTpy MOXHO CTaBUTb B COOTBETCTBME TOSIbKO CUMBOSINYECKM
onpeaeneHHy NnepeMeHHYHo.

2.11.9 REPLACE - 3ameHa B nepemeHHon STRING

HaHHasa dyHkumna BosspawaeT B OUT ctpoky IN1, B KOTOpOM CUMBOSIbI, HaYMHas C
nosvunn P, 3ameHeHbl L nepBbiMn cumsonamun cTtpoku IN2. Ecnn L paBHO Hyn, TO
BO3Bpalll@aeTcs nepsasi CTpoka CMMBOSIOB. Ecnv P paBHO Hynio vnu eavHuue, TO 3amMeHa
NpPoncxoauT, Ha4yMHaa ¢ 1-ro cumeona (BKMAYMTENBHO). ECcnn P nexuT BHe nepBon CTPOKM
CUMBOSIOB, TO BTOpasi CTpoKa npucoeamHsieTca K nepBon cTpoke. Ecnm L w/wnn P
oTpuuaTenbHbl, TO BO3BpawjaeTca nycras ctpoka. BxogHbim napametpam IN1 n IN2 un
BbIXOQHOMY napameTpy MOXHO CTaBuUTb B COOTBETCTBUE TOSIbKO CUMBOSINYECKU
onpeaeneHHy NepeMEHHYH0.
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2.11.10 FIND — nouck B nepemeHHoun STRING

HaHHasa dyHkumnsa sosspawaet B OUT HOMmep no3vummn, B KOTOPOW HaXOAUTCS CTPOKa
IN2 B ctpoke IN1. lNonck HaumHaeTcsa crnesa, coobliaeTcss O NEPBOM MOSIBIIEHUUN CTPOKMK
cumBornoB. Ecnu BTOpas CTpoka CUMMBOSIOB HE COAEPXKUTCA B MEpBOM, TO BO3BpallaeTcs
Hynb. BxogHbiM napametpam IN1 mn IN2 MOXHO CcTaBUTb B COOTBETCTBME TOSbKO
CUMBOJSTMYECKN ONpeaENEHHYI0 NEPEMEHHYIO.
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NMPUNOXEHWE B
OnucaHue ga3bika ST

1 OOwwme cBepgeHusa o A3bike ST

ST (Structured Text) — 9TO TEKCTOBbIN A3bIK BLICOKOrO YPOBHSA 06LLEro HasHa4yeHus,
MO CMHTaKCUCY CXOXWh C A3blkoM Pascal. YaobeH ana nporpamm, BKMOYaKOLWMX YUCITOBOW
aHanu3 unu crioxHble anropnTMbl. MoXeT Ucnonb3oBaTbCa B NporpamMmmax, B Tene yHKUMm
nnn yHKUMoHanbHOro 6roka, a Takke And OnNucaHua LEWCTBUS M nepexoda BHyTpH
anemeHToB SFC. CornacHo IEC 61131-3 knto4yeBble crnoBa [OOJKHbl ObiTb BBeAEHbl B
cMMmBoOnax BepxHero pernctpa. Npobenbl n MeTkn Tabynsaumm He BRMSIOT HA CUHTaKCUC, OHU
MOryT UCMNONb30BaTbCA Be3[eE.

BbipaxeHus B ST BbIrMAAaT TOYHO Tak Xe, Kak U B A3blke Pascal:

[variable] := [value];

Mopsagok nx BbINOMHEHUA — cripaBa Haneso. BbipaxeHus cocToaT u3 onepaHOoB U
onepatopoB. OnepaHOoOM  4BNASETCA  nuTepan, MNepeMeHHasl, CTPYKTypupoBaHHas
nepemMeHHas, KOMMOHEHT CTPYKTYPUPOBAHHOW NepeMeHHON, obpaleHne K yHKUMM WUnn
npsiMon agpec.

2 Twnbl AaHHbIX

CornacHo ctaHgapty IEC 61131-3, a3blk ST noggepxvmBaeT BeCb HEOOXOAUMbIN
Habop TMNOB, aHANOMMYHbIN KIACCUYECKMM A3blkaM NporpammMumpoBaHus. LlenouncneHHble
Tmnbl: SINT (char), USINT (unsigned char), INT (short int), UINT (unsigned int), DINT (long),
UDINT (unsigned long), LINT (64 6wut uenoe), ULINT (64 6ut uenoe 6e3 3Haka).
HencteutensHble Tunbl: REAL (float), LREAL (double). CneumansHble Tunel BYTE, WORD,
DWORD, LWORD npeactaBnaT cobon 6utoBble CTpokm anuHon 8, 16, 32 n 64 6ut
COOTBETCTBEHHO. butoBbix nonen B ST HeT. K ButoBbIM CTpOokaM MOXHO HENocpeacTBEHHO
obpawarbca nobutHo. Hanpumep:

a.3:=1; (* YcTaHOBUTb OUT 3 nepemMmeHHOon a *)

Jlormyeckun tmin BOOL moxeT mmeTb 3HadveHne TRUE wnn FALSE. dusnyeckn
nepemeHHasa tuna BOOL moxeT cooTBeTcTBOBaThL ogHOMYy 6uTy. CTpoka STRING saBngaetcs
MMEHHO CTPOKOMW, a He MaccuMBoM. ECTb BO3MOXHOCTb CpaBHMBaTb M KONMPOBATb CTPOKU
CTaHAapTHbIMK onepaTtopamu. Hanpumep:

strA := strB;

[ns paboTbl CO CTpOKaMn eCTb CTaHA4APTHbIN HAbop (PyHKUUM (CM. NpunoxeHue A,
pasgen 2.11).

CneuuwanbHble Tunbl B ctaHgapte |IEC onpepenenbl ansa gnutensHoctu (TIME),
BpemeHu cytok (TOD), kanenpapHon aatel (DATE) n momeHTa Bpemenu (DT).

B T1abnuue bB.1 npuBegeHbl 3HA4YEHWA MO YMOMYaHWIO, COOTBETCTBYIOLLNE
ONUCaHHbIM BbILLIE TUMAM.

Tabnuua B6.1 — 3HaueHunss no ymonyanHuto anst TunoB AaHHbix IEC 61131-3

Tun(bl) AaHHBIX 3HayeHune
BOOL, SINT, INT, DINT, LINT 0
USINT, UINT, UDINT, ULINT 0
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BYTE, WORD, DWORD, LWORD 0
REAL, LREAL 0.0
TIME T#0S
DATE D#0001-01-01
TIME_OF_ DAY TOD#00:00:00
DATE_AND_ TIME DT#0001-01-01-00:00:00
STRING  (nycTtas cTpoka)

MNo yMOJ14aHuUio, BCE nNepemMeHHble WMHUUMNaITN3NPYKTCA HYIEM. MHoe 3HayeHune

nepemMeHHON MOXHO yKa3aTb sIBHO Npu ee o6basneHnn. Hanpumep:
strl: STRING := ‘Hello world’;

B onpemenéHHbIx cuTyauusax npu paspaboTke nporpaMMHbiX Moaynen yaobHo
ncnonb3oBaTb 0606LEeHNa TUNOB, T.e. 0bLlee UMeHOBaHWe rpynmnbl TUNOB AaHHbIX. [JaHHble

0606LeHnsa npueeneHsl B Tabnuue b.2.

Tabnuua b.2 — O606LweHna Tmnos gaHHbIX IEC 61131-3

ANY
ANY BIT ANY NUM ANY DATE TIME
BOOL ANY INT ANY REAL STRING
BYTE INT UINT DATE "
WORD | SINT | USINT REAL TIME_OF DAY apyrue
DWORD | DINT | UDINT LREAL DATE_AND_TIME TUNbI
LWORD | LINT | ULINT JaHHbIX

3 KoHcTpyKuum aisbika

K KOHCTpyKUmMaM a3blka ST oTHOCATCSA:

Mpn 3anMcn apndMeTUYECKNX BbipaXXEeHUN JONYCTUMO MCMNOSb30oBaHWE CKOBOK Ans
nopsgka BbluucrieHMA. [lpu  3anucn  BbIpaXXeHU JONYCTUMO UCMONb30BaTb

yKasaHus

apndpmMeTnyeckne onepauum;
nornyeckue (NobutoBsblie) onepauunu;
ornepaumn cpaBHEHUS;

ornepaumsa NpUcBOEHNS;
kKoHCcTpykuma IF — ELSEIF — ELSE;
umkn FOR;

unkn WHILE;

umkn REPAET UNTIL;

KOHCTpykuna CASE.

nepeMeHHble (fokanbHble U rnobanbHble) U KOHCTAHTbI.

3.1 ApudcdmMmeTnyeckue onepauum

K apudpmeTnyeckum onepaumsiMm OTHOCATCA:

«+» — CNOXeHue;

«-» — BblYUTAHUE;

«*» — YMHOX€EHWe;

«/» — penexve;

«mod» — OCTaToK OT LUENOYMUCIEHHOro AeneHuns.
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3.2 Jlornyeckue (nobuToBbLIE) onepauun

K oaHHbIM onepauusiMm OTHOCATCS:

— «OR» — nornyeckoe (NobUTOBOE) CNOXEHUE;

— «AND» — nornyeckoe (NnobntoBoOE) YyMHOXEHME;

— «XOR» — nornyeckoe (nobutosoe) «ucknovatowee NN»;
— «NOT» — nornyeckoe (NoGMTOBOE) OTPMLIAHKE.

3.3 OnepaTopbl CpaBHEeHUA

lMoppepxuBaroTca crieyowme onepaTopbl CPaBHEHWS:
— «=» — onepaTtop «paBeHCTBO»,

— «<>» — onepaTtop «HepaBEHCTBOY»,

— «>» — onepatop «bonbLuey;

— «>=» — onepartop «bonbLUe Unn paBHoOY;

—  «<» — onepartop «MeHbLUey;

—  «<=y» — onepaTop «MEeHbLLE U1 PaBHOY.

PesynbtaTt cpaBHeHus - 3HadeHne Tuna BOOL.

3.4 OnepaTop npucBoOeHUA

OnepaTtop npucBoeHnss obo3HayaeTcs 3HaKOM «:=». B npaBonm u neBon 4acTtu
BblpaXXeHWs AOMKHbI ObITb onepaHabl OAHOro TUMNa (aBTOMaTUYECKOro NpUBEeAEeHUs TUMOB He
npeaycMoTpeHo). B neBon 4yactu BblpaxeHus (MpyvHMMarowasi CTopoHa) MOXeT ObiTb
ncnonb3oBaHa TOMbKO nNepemeHHasd. [lpaBas 4acTb MOXET coAepXaTb BblpaXeHue Wnu
KOHCTaHTYy.

B Tabnvue bB.3 npuBegeHbl npuopuTeTbl MPU BbINOMIHEHUM OMUCAHHBIX Bbllle
onepauun.

Tabnvua b.3 — MNpuoputeTbl onepauuii

Onepauusn Mpuopurert
CpaBHEHNE
CNOXeHne, BblYUTaHne
YMHOX€EHUe, aeneHve
OR

AND, XOR

NOT

YHapHbIN MUHYC
BbI30B (DYHKLIUK

ONOON|R(WN|I—

3.5 KoHcTpykuus IF — ELSEIF — ELSE

[ns onucaHns HEeKOTOPbIX KOHCTPYKLWUA Si3blka YAOOHO MCNosfb3oBaTb UrypHble U
KBagpaTHble ckobku. CuntaeTcs, YTo:
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— BblpaxeHne B UrypHbIX Ckobkax MOXeT MCnosb3oBaTbCs HOMb UK Bonblue pas
noapaa;
— BblpaXeHue B KBagpaTHbIX CkoOKkax He 06s3aTeNbHO K UCTMONb30BaHMIO.

KoHctpykuus IF-ELSEIF-ELSE nmeeT cneaytowmin popmar:

IF <boolean expression> THEN

<statement list>

[ELSEIF <boolean expression> THEN <statement Tist>]
[ELSE <statement Tist>]

END_TIF;

Hanpumep:

IF Var <> 0

THEN Var := 1

ELSEIF Var > 0O

THEN Var := 0; ELSE Var := 10;
END_IF;

KOHCTpyKUMsi gonyckaeT BNOXEHHOCTb, T.e. BHYTpu ogHoro IF moxeT ObiTb
ewie oauH n 1.4.

Hanpumep:

IF Var > 10 THEN

IF Var < Var2 + 1

THEN Var := 10; ELSE Var := 0;
END_IF; END_IF;

3.6 Onepatop yukna FOR

OnepaTtop uukna c @QEUKCUPOBAHHbLIM KONMMYecTBOM utepauun. dopmart
KOHCTPYKUUN cneayrowmnmn:

FOR <Control Variable> := <expressionl> TO <expression2>
[BY <expression3>] DO

<statement list>

END_FOR;

Mpn 3agaHum ycnosumn uukna cumtaetcs, yto <Control Variable>, <expression1> ...
<expression3> umetoT TMn INT. Bbixog 13 umkna GyaeT npou3BefeH B TOM Crlyyae, ecnu
3HayeHue nepemMeHHON LMKna nNpeBbICUT 3HaYeHne <expression2>

Hanpumep:

FOR i :=1 TO 10 BY 2 DO
k := k * 2;
END_FOR;

OnepaTop BY 3apaeT npupalleHve nepemeHHon uukna (B gaHHoMm crniyvae i 6yget
yBENUUMBATBLCA HA 2 NpU Kaxkgom npoxoge no uukny). Ecnn onepatop BY He ykasaH, TO
npupaweHue pasHo 1. Hanpumep:
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FOR i := 1 T0 k / 2 DO
var := var + k;
k := k - 1;
END_FOR;

BHyTpn umkna moryt mcnonb3oBaTtbCca Apyrve umknbl, onepatopbl IF n1 CASE. Ons
BbIxoA4a u3 umkna (noboro tmna) MoxeT ucnonb3oBatbes onepatop EXIT. Hanpumep:

FOR i := 1 TO 10 BY 2 DO
k 1= k * 2;

IF k > 20 THEN

EXIT;

END_IF;
END_FOR;

MpumeyaHue 1: BoblpaxeHuss <expression1> ... <expression3> BblYUCNATCA [0
BXO4a B UMKI, NO3TOMY U3MEHEHUS 3HAYEeHUM MepeMeHHbIX, BXOASWmMX B noboe n3 atux
BblpaXXeHUI He npuBeaeT K U3MEHEHUIO Yucna utepauun. Hanpumep:

01: k := 10;
02: FOR I :=1T0 k / 2 DO
03: k := 20;
04: END_FOR;

B cTtpoke 3 npom3BoOAUTCA WU3MEHEHWE MepemMeHHOM K, HO UMK BCe paBHO
BbIMOMHUTCA TONMbKO NATb pa3. [NpumeyaHue 2: 3HayeHVe MepemMeHHOW LUMKna MOoXeT
N3MEHATbCA BHYTPM Tena UMKNa, HO B Hayane ovepedHon utepaumm 3HavyeHue LaHHOW
nepemeHHon 6ygeT BbICTaBNEHO B COOTBETCTBUE C YCNOBUAMK LUukna. Hanpumep:

01: FOR I :=1 TO 5 DO
02: I := 55;
03: END_FOR;

Mpn nepsBom npoxofe 3HayeHue | ByaeT paBHO 1, NOTOM B CTPOKE 2 M3MEHUTCA Ha
55, HO Ha BTOpOM npoxode 3HadeHwe | cTaHeT paBHO 2 — crefylolemy 3Ha4YeHWo no
YCNOBMSIM LMKINa.

3.7 OnepaTtop uyukna WHILE

Onepatop uukna ¢ npegycnosuem. Llmkn Gyget MCnonHATbCS A0 Tex nop, Mnoka
BblpaxeHue B npeanoxeHun WHILE Bo3spawwaer TRUE. dopmaT KOHCTPYKUUM CneayroLmi:

WHILE <Boolean-Expression> DO
<Statement List>
END_WHILE;

3HaveHne <Boolean-Expression> npoBepsieTcs Ha KaXaown utepaumn. 3aBeplueHune
uuKria npomnsongeT, ecnu BolpaxxeHne <Boolean-Expression> BepHeT FALSE. Hanpumep:

k := 10;
WHILE k > 0 DO
i =1+ k;

k := k -1;
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END_WHILE;

BHyTpn umkna moryt mcnonb3oBaTbCca Apyrme uuknbl, onepartopbl IF n CASE. Ons
AOCPOYHOro 3aBeplueHus uukna ucnonbdyetcsa onepatop EXIT (cm. npumep B onucaHue
uyukna FOR).

3.8 Onepatop uukna REPEAT UNTIL

OnepaTtop umkna ¢ noctycnosmem. 3aBepLUeHVe LMKna npousonaeT Torda, korga
BolpaxeHne B npeanoxeHun UNTIL BepHer FALSE. [dpyrumu crnosamun: uukn 6yaet
BbIMNONHATLCA, Noka ycnosue B npeanoxeHun UNTIL He BbinonHATCA. dopmaT KOHCTPYKLUK
cneayoLwnn:

REPEAT

<Statement List>

UNTIL <Boolean Expression>;
END_REPEAT;

Hanpumep:

k := 10;
REPEAT
i=1 + Kk
k : =k -1
UNTIL k = O
END_REPEAT;

BHyTpn umkna moryt ucnonb3oBaTbCca Apyrme uuknbl, onepartopbl IF n CASE. Ons
AOCPOYHOro 3aBeplueHus umkna mucnonbdyetcsa onepatop EXIT (cm. npumep B onucaHuu
uyukna FOR).

3.9 KoHcTpykuusa CASE

[aHHaa KOHCTPYKUMA CNYyXUT ANS opraHv3auun Bblbopa n3 ananasoHa 3HavYeHWUn.
dopmMat KOHCTPYKLMM CneayoLwwmi:

CASE <Expression> OF
CASE_ELEMENT {CASE_ELEMENT} [ELSE <Statement List>]
END_CASE;

CASE_ELEMENT — 3TO CAMCOK 3Ha4yeHWi, MEPEYUCNEHHbIX 4Yepe3 3andaTylo.
ONEMEHTOM cCrucka MOXeT ObiTb Lernoe 4ucrno wunvM aguanasoH uenbix yucen. [duanasoH
3apgaeTtcs cneayrowmm obpasom BEGIN_VAL .. END_VAL.

Ecnu Tekyuwiee 3HavyeHne <Expression> He nonano Hu B oguH CASE_ELEMENT, 10
ynpaBneHne OyaeT nepefaHo Ha npegnoxenHne ELSE. Ecnu npegnoxenHune ELSE He
yKa3aHo, TO HUKaKMX AEeNCTBUA BbINOSTHEHO He Byaer.

3Ha4veHune <Expression> MoxeT ObITb TONbKO LenbiM. Hanpumep:

01: CASE k OF
02: 1:
03: k := k * 10;
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04: 2..5:
05: k := k * 5;
06: i := 0;
07: 6, 9..20:
08: k :=k - 1;
09: ELSE
10: k := 0;
11: i := 1;
12: END_CASE;
Ctpoka 4 cooepxut AnanasoH 3Ha4YeHun. Ecnn 3HaveHue Kk npuHagnexur

4YMCNoBOMY OTpe3Ky [2, 5], To ByayT BbINOMHEHLI CTPOKN S 1 6.

B cTpoke 7 ncnonb3oBaH CNUcok 3HavyeHnin. CTpoka 8 BbINOMHUTCS, ecnn 3HavyeHne k
OGyaeTt paBHO 6 unu BygeT NnpuHagnexaTb YMCcnoBomy oTpesky [9, 20].

Ctpokun 10 n 11 6yayT BbINOMHEHbI B TOM criydae, ecnm K <1, mnmmn 6 <k < 9, nnn k >
20 (B maHHOM crniyyae cpabotaet npegnoxexHve ELSE).

Mpu 3agaHum cnmcka 3HadYeHnin HeobxoaMMO BLINOMNHATL CreayroLne yYCnoBus:

— Habopbl 3Ha4yeHun BHyTpKU ogHoro CASE He JormkHbI nepecekaTbCs;

— NpW yKasaHUM ananasoHa 3HAYeHUM Hayano AuanasoHa OOSMKHO ObiTb MeHbLue

ero KoHua.

B Ttabnuue B.4 npuBegeHbl nNpumepbl Koga 3anucu nNpaBuiIbHOW U HENpaBUIbHON
3anucu KoHcTpykunn CASE.

Hencteua, npegycMoTpeHHble ans obpaboTkm kaxgoro mn3 cnydaes CASE, moryt
ncnonb3oBaTtb UuKnbl, onepartopsl IF n CASE.
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Tabnuua b.4 — 3anuck koHcTpykumm CASE
HenpaBunbHasa 3anncb [MpaBunbHaga 3anucb
01: CASE k OF 01: CASE k OF
02: 1: 02: 1:
03: k := k * 10; 03: k := k * 10;
04: 2..5: 04: 2..5:
05: k := k * 5; 05: k := k * 5;
06: i := 0; 06: i := 0;
07: 5, 9..20: 07: 6, 9..20:
08: k :=k - 1; 08: k :=k - 1;
09: ELSE 09: ELSE
10: k := 0; 10: k := 0;
11: 1 := 1; 11: 1 := 1;
12: END_CASE; 12: END_CASE;
[vana3oHbl B cTpokax 4 n 7
nepecekarTcs
01: CASE k OF 01: CASE k OF
02: 1: 02: 1
03: k := k * 10; 03: k := k * 10;
04: 2..5: 04: 2..5:
05: k := k * 5; 05: k := k * 5;
06: i := 0; 06: i := 0;
07: 6, 20..9: 07: 6, 9..20:
08: k :=k - 1; 08: k :=k - 1;
09: ELSE 09: ELSE
10: k := 0; 10: k := 0;
11: 1 := 1; 11: 1 := 1;
12: END_CASE; 12: END_CASE;
B cTpoke 7 gnanasoH 3Ha4yeHnn
3aaH HenpaBUbHO

Mpn HanucaHun nporpamm Ha ST BO3MOXHO WCNOMb30OBaHWE CTaHAAPTHbIX WU
nonb3oBaTenbCKUX PYHKUNA 1 YHKUMOHANbHbIX 60KOB.
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NMPUNOXEHWE B
OnucaHue ga3bika IL

1 OOwwme cBegeHnsa o A3bike IL

IL (Instruction List) npencraBnsieT cobon TEKCTOBbLIN $A3bIK MPOrpaMMmMpoBaHUS
HU3KOrO YpPOBHS, CXOXMW C Assemblerom, HO, B OTfiM4Me OT Hero, He MpPUBA3aAHHbLIA K
KOHKpEeTHOW  apxuTektype  npoueccopa. OH nos3BonsieT onucbiBatb  (OYHKLUWK,
dbyHKUMOHanNbHbIe 610KK M NporpaMmbl, a Takke warn n nepexonbl B a3blke SFC. OgHum 13
KnioyeBblx npeumywiectB L gaBngetcsa ero npoctota M BO3MOXHOCTb A06UTbHCSA
ONTUMM3NPOBAHHOIO KoAa 4SS peanu3aumm KpUTUYecknx cektopos nporpamm. OcobeHHOCTH
IL genatoT ero HeyaobHbIM NSt ONMCaHUS CROXHbBIX anropuTMoOB € 6OMbLUIMM KONMYECTBOM
BETBIIEHUN.

2 OnepaTtopbl A3bIKa

OcHoBHble onepaTopbl sA3blka nporpammupoBaHua IL, kak 1 a3bika Assembler -
nepexoabl MO MeTKaM N akkyMynsaTop. B akkymynatop 3arpyarTcs 3Ha4eHUs nepeMeHHoN,
a [anbHenwee BbINOMIHEHME anropuTMa npeacrtaBndeT cobon n3BneYeHue 3HayveHust 13
aKKymynsaTopa M coBeplleHue Hag Hum onepauunn. [Oanee B Tabnuue B.1 npuBeaeHbl
onepartopbl A3blka L.

Tabnuua B.1 — Onepatopsbl A3bika IL

Onepartop | OnucaHue

LD 3arpysuTb 3Ha4YeHue ornepaHaa B akKyMyrnsTop

LDN 3arpy3nTb o6paTHOE 3Ha4YeHue onepaHaa B akkyMynaTop

ST [MpucBOUTL 3HAYEHNE aKKyMyisaTopa onepaHay

STN [MpncBonTb O6pPaATHOE 3HAYEHUE aKKyMynaTopa onepaHay

S Ecnu 3HaveHune akkymynatopa TRUE, yctaHOBUTB nornyeckum
onepaHg

R Ecnn 3HaveHne akkymynatopa FALSE, cbpocuTb nornvyecknin onepaHg

AND «lMopaspsagHoe N» akkymynaTopa v onepaHja

ANDN «[lMopaspsagHoe Ny akkymynsitopa n obpaTHOro onepaHga

OR «lMNopaspagHoe UITN» akkymynsaTopa u onepaHga

ORN «lMopaspagHoe NTW» akkymynaTopa n obpaTHOro onepaHga

XOR «lNopaspagHoe pasgenutensHoe UIN» akkymynatopa n onepaHga

XORN «lMopaspagHoe pasgenutensHoe UJT» akkymynatopa n obpatHoro
onepaHga

NOT «lMNopaspsagHas nHBepcua» akkymynsropa

ADD CnoxeHune akkyMynsitopa v onepaHga, pesynbTaT 3anicbiBaeTcs B
aKKyMynaTop

SUB BbluMTaHue onepaHga n3 akkymynsrtopa, pesyrnbTaT 3anncbiBaeTcs B
aKKyMynsaTop

MUL YMHOXeHWe akkyMynaTopa Ha ornepaHa, pe3ynsTtaT 3anncbiBaeTcs B
aKKyMynsaTop

DIV [eneHune akkymynsatopa Ha onepanf, pesyrnbTaT 3anicbiBaeTcs B
aKKyMynsaTop

GT 3Ha4YeHne akKyMmynaTopa CpaBHUBAETCHA CO 3HAYEHMEM
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onepaHaa(>(greater than)).

3HayeHune (TRUE unu FALSE) 3anvcbiBaeTcs B akKyMynsitop

GE 3HayeHne akKkyMynsTopa CpaBHUMBAETCS CO 3HAYEHNEM
onepaHga(>=greater than or equal)). 3HaueHune (TRUE nnn FALSE)
3anncbiBaeTcs B akKyMynsaTop

EQ 3HadyeHMe akKymynsaTopa CpaBHMBAETCHA CO 3HadYeHueMm onepaHia
(=(equal)). 3Ha4veHune

(TRUE wnn FALSE) 3anucbiBaeTcsa B akkyMynsaTop
NE 3HayeHne akkymynsaTopa CpaBHMBAETCA CO 3HA4YeHMeM ornepaHaa
(<>(not equal).

3HayeHne (TRUE unu FALSE) 3anucbiBaeTcs B akKyMynsitop

LE 3HayeHne akkyMynaTopa CpaBHMBAETCHA CO 3HAYeHWEeM onepaHja
(<=(less than or equal to)). 3HayeHune (TRUE nnu FALSE)
3anncbiBaeTCHa B akKyMynsaTop

LT 3HaveHne akkyMynsaTopa CpaBHMBAETCHA CO 3HAYEHMEM onepaHaa
(<(less than)). 3Ha4eHne

(TRUE wnn FALSE) 3anucbiBaeTcsa B akkyMynsaTop

JMP [Nepexon K MeTke

JMPC [Nepexon K MeTKe Npun ycrnosuu, 4YTo 3HadeHue akkymynatopa TRUE

JMPCN [Nepexod K METKE Npu YCNoBUW, YTO 3Ha4YeHue akkymynsaTopa FALSE

CAL BbI30B NporpaMMHOro unm yHkKumMoHansHoro 6oka

CALC BbI30B nporpamMmMHOro unm gyHKLMoHanbHoOro 6soka npu ycrnosuu, 4to
3Ha4vyeHune akkymynsartopa TRUE

CALCN BbI30B nporpaMMHOro nnu yHKLMOHanbHoro 6yoka npy ycrnoBumm, 4To
3HayeHune akkymynatopa FALSE

RET Bbixog n3 POU n Bo3BpaT B Bbi3blBalOLLY NporpaMmmy

RETC Bbixog 13 POU n Bo3BpaT B BbI3bIBAOLLYIO Mporpammy rnpu
yCcrnosuu, 4To 3Ha4vyeHue akkymynsartopa TRUE

RETCN Bbixog 13 POU n Bo3BpaT B BbI3bIBAOLLYIO Mporpammy npu

YyCrOBMU, YTO 3HaveHune akkymynstopa FALSE

3 Mpumep nporpammbl Ha A3bIke IL

Hwke npuBedéH npumep nporpaMmbl Ha A3blke [L, koTOpas akBMBaneHTHa
cnegytouwiemy nornyeckomy BoipaxeHuto C = A AND NOT B:

LD A
ANDN B
ST C

lNepBbin onepatop npumepa LD nomewaer 3HayeHne nepemMeHHon A B
aKKyMynATop, CMOCOBHbIM XpaHUTb 3HaveHus nboro Tuna. BTtopown onepatop ANDN
BbINOSIHAET «nobutoBoe W» akkymynstopa u obpaTHOro 3HavyeHusi onepaHga, pesynbraT
Bcerga nomeulaetca B akkymynatop. [locnegHuin onepatop npumepa ST npucsBauBaeT
nepemeHHon C 3Ha4YeHne akkymynaTopa.
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NMPUNOXEHWUE I
OnucaHue ga3bika FBD

1 OObwwme cBegeHusa o a3bike FBD

FBD (Function Block Diagram) — aTO rpaduyecknin a3blK nporpaMmMmupoBaHuUs
BbICOKOrO YpOBHSA, o6ecneynBaroLLmii ynpaBrneHme NOTOKOM AaHHbIX BCex TMnoB. lNo3sonseT
NCNonb30BaTb MOLUHbIE anropuTMbl MNPOCTbIM BbI3OBOM  OYHKUMA U (PYHKLMOHANbHbIX
OnokoB. YOoOBNETBOPSAET HEMNPEpPbIBHbIM ANMHAMUYECKMM npoueccam. [loaxoant Aans
HebomMbLKMX NPUAOXKeHMA U yaobeH Ana peanu3aumm CroXHbiX Bewewn nogodHo ML
perynsatopam, Mmaccvsam U T. A. [JaHHbIA A3blK MOXET UCNonb3oBaTh 6onbluyo 6ubnuoteky
OnokoB, onucaHuve KoTopbiXx npueBegeHo B [lNpunoxeHun A. FBD 3aumcTByeT CMMBONUKY
O6yneson anrebpbl K, Tak kak GyneBbl CUMBOMbI MMEKOT BXOAbl M BbIXOAbl, KOTOPbIE MOTYT
ObITb coeauHeHbl mexay cobon, FBD aBnsaetcs 6onee addekTUBHbIM ANS nNpeacTaBneHuns
CTPYKTYPHOM MHpOpMaLUK, YeM SA3bIK PENEeNHO-KOHTAKTHbIX CXEM.

2 OCHOBHbIE MOHATUA U KOHCTPYKLUU A3bIKa

CornacHo I|IEC 61131-3, ocHOBHbiMM 3nemMeHTamn s3blka FBD gasnsatoTcs:
nepemeHHble, PYHKLMK, PYHKLUNOHANbHbIE BOKM 1 COeaNHEHNS.

MepemeHHble OenaTcs Ha BXOAHbIE, BbIXOA4HbIE U BXOAHbIe/ BbixoAaHble. Ha puc. IM.1
nokasaHbl: BXOAHasi NMepemMeHHa — «in_var», BbIXOAHAs nepemMeHHas — «out var» wu
BXOAHas/BbIxogHasa nepemeHHas — «in_out_vary.

in_var
out_war
in_out_war

PucyHok IM.1 — UsobpaxeHne nepemeHHon B a3bike FBD

Npadmyeckoe m3obpaxkeHne yHKUMM NpuBeneHo Ha puc. [.2. C neBon CTOPOHbI
pacnonaratotca Bxogbl (IN1 1 IN2), ¢ npason ctopoHbl Beixoab! (OUT).

ADD

PucyHok .2 — N3o6paxeHne yHkumn B a3bike FBD

AHanormyHo, msobpaxeHne yHKUMOHaANbHOro Grnoka, npuBedéHHoe Ha pwuc. .3,
UMeeT C NeBon CTOPOHbI BxoAdbl (S1 1 R), ¢ npaBom cTopoHsbl Bbixod (Q1).
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SRO
SR

PucyHok IM.3 — U3obpaxeHune cyHKLMOoHanbHoro 6noka B s3bike FBD

CoOTBETCTBEHHO, MEPEMEHHbIE COEOMUHSAKTCA C  BXOOAHbIMUW U BbIXOAHbLIMMU
napameTpamu QyHKUMA M YHKUMOHanNbHbIX 6nokoB (puc. .4). BxogHble nepemeHHble
MOryT BbITb COEQMHEHbI TONBKO C BXOAHBIMW NapameTpamu OyHKLMU Unn yHKLMOHANMbHOMO
Onoka, BbIXOAHbIE MEPEMEHHbIE — TOMbKO C BbIXOAHLIMW MapameTpaMmyn (OYHKUUU UK
dyHKUMOHanNbLHOro 6noka, BXOAHbIE/BbIXOAHbIE MNEPEeMEHHble — KakK BXOA4amMK, Tak U C
BbIXo4aMn YHKUMN NN OYHKUMOHaNbHOro Onoka. Takke BbIXOAHOW napamMeTp OOHOW
YHKUMN UK PyHKUMOHaNbLHOro 6rnoka MoXeT ObiTb HanpsMytd COEOUHEH C BXOOHbIM
napameTpom Apyroro.

ADD

s e R ey

TP BOOL_TO_IMNT
1IN Q IN ouT in_out_var |— IN2

PucyHok .4 — lNpumep coeanHeHns nepeMeHHbIX, PYHKUMA N PYHKLMOHANbHbIX 610KOB

Bce dyHkuMoOHanbHble 6n0kM  MOryT ObiTb  BbI3BaHbl C  [AONONHUTENbHBIMU
(HeobsasaTenbHbiMK) dopmanbHbiMK  napametpamu: EN (Bxogom) u ENO (Bbixogom).
Mpumep Takoro yHKUMoHanbHoro 6noka npueeneH Ha puc. I.5.

SRO
SR
—1EM ENO —

PucyHok .5 — N3o6paxkeHne aneMeHTapHOro yHKLMOHanNbLHOro 6roka ¢ napametpamm
EN/ENO

Ecnn dyHKunoHanbHbii 650K Bbi3biBaeTcss ¢ napametpamu EN/ENO u npu atom
3HadyeHne EN paBHO Hyni, TO anropuTMbl, onpegensemsle B (PyHKUMOHaNbHOM Onoke, He
OyayT BbiNonHATbCA. B atom cnyyae 3HayeHne ENO aBTOomaTuyecks ycTaHaBnvBaeTcs
paBHbim 0. Ecnm e 3HavyeHne EN paBHO 1, TO anroputmbl, onpegensembie
dyHKUMOHanNbHbIM 610KoM, ByayT BbiNOMHEHbI. [Mocne BbINOMHEHUA 3TUX anropuTMoB 6e3
owmnbok 3HadeHne ENO aBTomatmyeckm yctaHaBnmBaeTcs paBHbiM 1. Ecnn e BO3HMKaeT
owmnbka BO BPeMs BbIMOSTHEHMSA 3TUX anroputMoB, TO 3HadeHne ENO OygeT ycTtaHOBMEHO
paBHbiM 0. [lloBegeHve yHKUMOHaNbHOro 6noka OOMHAKOBO Kak B Criydae Bbi30Ba
dyHKunoHanbHoro 6noka ¢ EN = 1, Tak n npu BbizoBe 6e3 napameTtpos EN/ENO.

[na 6orneeKoOMNakTHOro CoOeMHEHNST BXOAOB W BbIXOAOB PasfUYHbIX YHKUUA U©
yHKUMOHANbHbIX 6GrIOKOB  MCMNOMb3YTCA anemeHTbl «CoeanHeHue», MOoKa3aHHble Ha
puc. I.6.
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CONNEC‘I‘ION N
™
} CONNECTION

PucyHok .6 — N3o6paxeHune coegnHeHnn B a3bike FBD

OHn OGbiBalOT OBYX BMAOOB: BXOOQHOE COeOMHEHWE W BbIXOOAHOE BbIXOAHbIE
coeanHeHne. OCHOBHas 3agada coeguHEeHUNn — nepeaaTb 3HaAYeHue M3 OAHOro BbiIXO4a Ha
apyron Bxog 6e3 npaAMoro coeguHeHust Bbixoda v Bxoaa. Ha puc. .7 nokasaH npumep, B
kKoTopoM BbIxogHoe 3HayeHue OUT dyHkuum BOOL_TO_INT nepepaétca Ha Bxon IN2
dyHkuum ADD.

TP BOOL_TO_INT
I oo~ or| [y

ADD

in_wvar IN1 ouT
ERESLILT % N2

PucyHok .7 — Npumep ncnonb3oBaHusa coegmHenus Ha FBD gnarpamme

Ha puc. .8 npusepeHa FBD pguarpamma, cocrtoswas w3 crnegyrowmx
dyHKumnoHanbHbix 6nokos: SRO, AND, TPO.

SRO
SR

AMD TP

51_IN 51 01 N1 ouT IN 0 Q_ouT
R_IN R BOOL =1 N2 PT ET TIME_OUT

PucyHok I'.8 — lNpumep FBD guarpammbl

dyHkuMoHanbHbI 6nok SRO npeactaBnsaetr cobon buctabunbHbin SR-Tpurrep. Y
Hero umetotca Bxoabl S1, R1 n Bbixog Q1, a Tak e gononHutenbHbi BXxoa EN v Bbixoa
ENO, nos3pongwowme BknMYaTbh U BbikNoYath BbinonHeHne SRO. Bbixog Q1 ¢ nomoLlbio
coeanHéH ¢ Bxogom IN1 6noka AND, npeactasnsatowmin cobon «Jlornveckoe U». Bxog IN2
Tvna BOOL coeguHéH ¢ nutepanom «BOOL#1», KoTopbIN BCerga nonoxuTtenbHblin. Beixon
OUT 6noka AND coegunHéH ¢ Bxogom IN cyHkumoHaneHoro 6noka TPO, npegcraBnsatowmnn
cobon nosToputens mmnynbcoB. Bxog PT tuna TIME, coeguHéH c nutepanom «T#5s»,
KOTOpbIN 3a0a€T 3HavyeHne 5 cekyHa.

Ecnun nocne 3anycka BbINOMHEHMSA AAaHHOrO (pyHKUMOHanbHoro 6noka enabled paBHo
True n nepemeHHasn S1_IN Toxe True, yHKUMOHanNbHbIN 6510k SRO HaYMHAET BbINOMHATLCS.
Ha Bbixoge OUT dbyHkumnoHansHoro 6noka AND 6yaet 3HaveHme True kak Tonbko Q1 y SRO
Oyoetr paBeH True. CnepoBatenbHo, kak Tonbko OUT craHoButca True Bxog IN
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dyHKUMoHanbHoro 6noka TPO npuHMmaeT Toxe True M HauynmHaeTcss OTCYET Tammepa ET
(puc. I.9).

5SRO
SR

AMND TP

51N

R_IN

01

BOOL#1

IN1

INZ

ouT

Q_ouT

TEis... TIME_OUT

PucyHok .9 — BeinonHeHne FBD guarpammbl

[Moka gaHHbIM Tanmep He AocTurHeT 3HadeHna PT Bbixog Q y pyHKUMOHArIbHOro
6noka TPO 6ynet paseH True. MNpu goctmxkeHnn Tammepom ET 3HadeHus PT, T.e. yepes 5
cekyHA Bbixoa Q craHoBuTtca False (puc. .10).

SRO
SR

AND TP

ouT N Q

51_IN 51 01 IN1

T=Es...
BOOL#1 N2 FT ET

R_IN R

PucyHok .10 — BeinonHenve FBD guarpammel (npogormkeHue)

Kak tonbko Bxog IN dyHkumoHanbHoro 6noka TPO ctaHoBuTca 3HaveHus FALSE,
cuétumk ET cbpacbiBaetcsa B T#0s.
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NMPUNOXEHWE [1
OnucaHue ga3bika LD

1 OOwwme cBepgeHusa o aA3bike LD

LD (Ladder Diagram) — rpadouyeckmii si3blK, OCHOBAHHbIN Ha NPUHLMNAxX penemnHo-
KOHTaKTHbIX CXeM (3reMeHTamMn penemnHO-KOHTAKTHOM JTIOMUKN ABNSAKOTCA: KOHTaKTbl, 0OMOTKK
pene, BepTUKanbHble W TOPU3OHTANbHbIE MNEPEMbIYKM U Op.) C BO3MOXHOCTbIO
ncnonb3oBaHMs  GOMbLIOTO  KONMMYeCcTBa  pasnuMyHbiX  (PYHKUMOHAamNbHbIX  OroOKOoB.
HocTonHcTBamm g3blka LD aBngwTca: npeacrasneHne nporpammMbl B BUAE SMEKTPUYECKOrO
notoka (6nM3Ko cneumanuctaMm MO  3NEKTPOTEXHUKE), HanuuMe npocTbiX nNpaBwun,
ncnonb3oBaHue TornbKo Bynesblx BolpaxeHui. Ha puc. 1.1 npusenéH npumep nporpamMmbl Ha
a3blke LD (cneBa) n ee aKkBMBarneHT B BUe 3NEKTPUYECKOWN Lenn C perie 1 BblKvaTensamm
(cnpasa).

Swil Sw2 Start vl Qw2 Start
| | I — 2 — . [_]
W ) L
Swi3 Swi
Start Swi Aceelrt P
: Swa
| | Py - |_|
A L L
Accelrt

PucyHok [1.1 — lNporpamma Ha a3bike LD (cnesa) 1 ee skBUBaneHT B BUAE SNEKTPUYECKON
(cnpasa)

CxeMbl, peann3oBaHHble Ha AaHHOM $i3blKe, Ha3blBalOTCA MHOroctyneH4yateimu. OHun
npeacTaBnsaoT cobor Habop ropM3oHTanbHbIX Lenen, HanOMUHAOLWMX CTYNEHbKM NECTHULbI,
COEaVHSAOLWMX BEPTUKASbHbIE LUNHbBI MUTAHNUA.

O6bekTbl A3blka nporpammupoBaHna LD obecneumBatoTr cpeactea  Ans
CTPYKTYPMPOBAHNSA NPOrPaMMHOrO MOAynsi B HEKOTOPOE KONMYECTBO KOHTAKTOB, KaTYLUEK.
OTn 00bEKTHLI B3aNMOCBA3aHbl Yepes3 hakTMyeckme napameTpbl U CBA3MN.

Mopsagok o6paboTkn wHaomBMAyanbHbIX 06bekToB B LD-cekumn onpepensercs
NMOTOKOM JAaHHbIX BHYTPM cekumu. CTyneHn, NOAKMIOYEHHblE K NEBOW LUMHE MUTaHuS,
obpabaTbiBalOTCs CBEPXY BHU3 (COeAMHEHME K NeBOW LmHe nuTaHus). CTyneHu BHyTpU
CeKL MM, KOTOpble HE 3aBUCAT APYr OT Apyra, obpabaTtbiBaloTCa B NOPSAKE pa3MeLLeHUs.



KAOCA 421457.190A PI1 01
103

2 OCHOBHbI€ KOHCTPYKLUUN AI3bIKa

CneBa u cnpaBa cxemMa Ha fa3blke LD orpaHuMyeHa BepTUKanbHbIMU FUHUSMW —
WwrHaMmn nutanma. Mexay HuMMKW  pacnonoXeHbl uenun, 0bpas3OBaHHble KOHTaKTaMn W
KaTywkamu pere, no aHanormm ¢ obbl4HbIMWU ANEKTPOHHbIMK Lenamu. Cnesa ntobasa uenb
HayMHaeTcss HAbOpPOM KOHTAKTOB, KOTOPbIE MOCHINAKT crneBa HanpaBo cocTosHne «ON» nnu
«OFF», cooTBeTcTBYIOWME normdeckum 3HadeHnam TRUE wnu FALSE. Kaxgomy KOHTakTy
COOTBETCTBYET nornveckas nepemeHHasa (tuna BOOL). Ecnn nepemeHHas nmeeT 3HayeHue
TRUE, TO cocTosiHMe nepefaeTtcs 4yepes3 KOHTaKT. MlHaye — npaBoe coednHeHue nosiyvyaet
3HadveHue BbikntoveHo ("OFF").

KoHTakTbl MOryT ObITb COeAWHEeHbl napannenbHo, Torda coeduHeHue nepenaet
coctosiHue «norndeckoe WIMN». Ecnu KoHTakTbl CcoedWHEeHbl nocnefoBaTenbHO, TO
coeauHeHune nepenaét «norndeckoe My,

KoHTakT MoXeT ObiTb MHBEPTUPYEMbIM. Takon KOHTaKT 0603Ha4yaeTcs C MOMOLLbO
cumBona |/| v nepepaet coctosiHue "ON", ecnu 3HayeHne nepemeHHon FALSE.

Asbik LD nossonser:

— BbIMOMHATL NocrefoBaTeNlbHOE CoeJUHEHNE KOHTaKTOB;

— BbIMOMHATL NapansenbHoe coeaMHEHNE KOHTAKTOB;

—  NPUMEHSATb HOPMarnbHO Pa3OMKHYTbIE UM 3aMKHYTbI€ KOHTaKTbI;

— MCMOMnb30BaTb NepekniovyaeMble KOHTaKThbI;

— 3anucbiBaTb KOMMeEHTapuu;

— Bknto4vatb Set/Reset-Bbixoabl (YcTtaHoBka/Cbpoc);

— nepexoabl;

— BKNOYaTb B Anarpammy yHKUMOHanNbHble BroKK;

— ynpaBnsaTb paboton 6nokoB no Bxogam EN.

2.1 KoHTakT

KoHTaktoM siBnsietca LD-anemeHT, KOTOpbIn NepeaaéT COCTOSAHNE FOPU3OHTarNbHOM
CBA3M NEeBOW CTOPOHbI FOPU3OHTaNbHOW CBA3WM Ha MpPaBOW CTOPOHE. JOTO COCTOSIHME —
pesynbtat 6yneson AND- onepaumm COCTOSIHUSI TOPU3OHTaNbHOM CBA3W C JIEBON CTOPOHbI C
COCTOSIHMUEM acCOLMMPOBAHHOW NepeMeHHOW unm npamoro agpeca. KoHTakT He mameHsieT
3Ha4YeHns CBA3aHHOM NepeMeHon Unn NPAMoro agpeca.

[na HopmanbHbIX KOHTakToB (puc. [0.2) cocTtosiHue neBoW CBA3W MepenaeTcs B
npaByl CBA3b, €CNM COCTOSHUE CBA3AHHOrO normyeckoro aktunyeckoro napametpa TRUE.
NHaue, cocToaHne npasomn cesasn FALSE.

PucyHok [1.2 — HopmarnbHbI KOHTaKT

[ns nHBepcHbIX kKoHTakToB (puc. [1.3) COCTOAHME NEBOK CBA3W NepenaeTcs B NpaByHo
CBS13b, ECMN COCTOSIHME CBSI3AHHOrO fiormyeckoro gpaktnyeckoro napametpa FALSE. NHaue,
coctosiHne npasoun ceA3n TRUE.
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I IN1
I/I
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PucyHok [1.3 — IHBEPCHbIN KOHTaKT

B koHTaktax ana obHapyxeHus HapacTaHua ¢poHTa (puc. [.4) npaBasa cBA3b
ycTaHasnmBaeTca B coctosiHue TRUE, ecnu nepexon cBA3aHHOro oakTuyeckoro napamerpa
npouncxoaut u3 FALSE B TRUE, n B 10 Xe Bpems cocTosiHue neson ceasn TRUE. NHave,
cocTosiHne npason cBa3n FALSE.

IN1l
Iz

PucyHok [1.4 — KoHTakT ons obHapyXeHus HapacTaHus ppoHTa

B «koHTakTax pAana ob6HapyxeHus cnaga dpoHTa (puc. [0.5) npaBas cBs3b
ycTaHasnmBaeTca B coctosiHue TRUE, ecnu nepexon cBA3aHHOro oakTuyeckoro napamerpa
npoucxoaut mn3 True B False, n coctosHue neson cBA3M True B TO Xe Bpems. WHaue,
cocTosiHne npason cBa3n FALSE.

IN1l
[nl

PucyHok [1.5 — KoHTakT gna obHapyxeHusi cnaga ppoHTa

2.2 Katywka

KaTywka sBnsetca LD-anemeHTOM, KOTOpPbIN NepenaéT CoCTOsiHUE FOPU3OHTalTbHOW
CBSAA3M Ha NEeBOW CTOPOHE HEU3MEHSEMbLIM FOPU3OHTASNIbHOW CBA3W Ha NpaBoW CTOpoHe. B
3TOM Npouecce COCTOSIHNE CBA3aHHOM NepeMeHHON unm NpsiMoro agpeca yaeT CoXpaHeHO.

B HopmanbHbix KaTywkax (puc. [.6) coCTosiHMe neBoW CBA3M nepegaeTcs B
CBSI3aHHbIN NOrMYeCKNn hakTUYeCcKnu napameTp 1 B NpaByo CBA3b.

IN1 ouT

[
——

PucyHok [1.6 — HopmanbHaga kaTyLika

B uHBepTupytowen katywke (puc. [.7) COCTOsSHME NEeBOW CBSA3WM KOMUPYeTCcs B
npaByl0 CBA3b. WMHBepTUMpPOBaAHHOE COCTOSIHME J1eBOW CBSA3U KOMUPYETCA B CBSA3aHHbLIN
noruvyecknin aktnyecknn napameTp. Ecnm cBasb Haxogutcs B coctosiHum FALSE, Torpa
npaeBasi CBA3b ToXe OyaeT HaxoguTbca B coctostHum FALSE, n cBA3aHHbLIM OrMYecKun
dakTuyeckui napameTp bygeT HaxoauTbesa B coctosHuM TRUE.
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PucyHok [1.7 — lHBepTupyloLwas KkaTyLuka

B kaTtywke ycraHoBku (puc. [1.8) cocTtosiHMe reBon CBSA3M KOMMPYeTCHA B Mpasyto
cBA3b. CBsA3aHHbIA NOrMYECKU PakTUYECKU NapameTp YyCTaHaBNMBaEeTCH B COCTOSIHME
TRUE, ecnn neaga cBaA3b umeet coctosiHne TRUE, nHave oH He nameHsietcs. CBs3aHHbIN
NOrMYeCcKNin oakTUYECKUin napameTp MOXeT cOpacbiBaTbCs TONbKO KaTyLlKon cbpoca.

IN1 auT

&

PucyHok [1.8 — KaTyLuka ycTtaHoOBKK

B katywke cbpoca (puc. [1.9) cocTosiHne neBon CBA3N KOMMPYETCHA B NPaBY0 CBA3b.
CBs3aHHbIN Nnormyeckmin akTMYeckMin napameTp ycTaHaBnuBaeTca B coctodHne FALSE,
ecnun nesas cBA3b uMmeeT coctosHue TRUE, uvHaye oH He u3meHsieTca. CBsi3aHHbIN
Nornyecknin akTU4ecKu napaMmeTp MOXET yCTaHaBNMBATLCA TOJbKO KaTyLIKOW YCTaHOBKW.

IN1 ouT

—®

PucyHok [1.9 — KaTywka cbpoca

B kaTywke obHapyxeHna HapacTaHua gppoHTa (puc. [.10) cocTtosiHne neson cBA3n
KonupyeTca B npaByto CBA3b. CBsA3aHHbIM hakTUYeckuin napameTtp Tuna AaHHbix BOOL
Oynet yctaHoBneH B coctosHne TRUE anga umkna nporpammbl, ecnv npousoLlen nepexon
nesow ceasn n3 FALSE B TRUE.

IN1

ouT
[
LS

PucyHok [1.10 — KaTywka obHapyxeHnsa HapacTtaHust opoHTa

B kaTywke oOHapyxeHuss cnaga dpoHTa (puc. [O.11) coctosiHMe neBon CBA3U
KonupyeTca B npaByt CBA3b. CBA3aHHbIA pakTudeckun napameTtp Tuna AaHHbix BOOL
Oypet ycrtaHoBneH B coctosiHne TRUE gns uvkna nporpammbl, €Criv NpousoLlen nepexon
nesow cea3n n3 TRUE B FALSE.
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PucyHok [1.11 — KaTtywka obHapyxeHus cnaga opoHTa

CnoBo «KaTywka» uMeeT 0606LleHHbI 06pa3 MCNOMHUTENBHOrO YCTPOMCTBA,
NO3TOMY B PYCCKOSI3bIYHOW JOKYMEHTaLMWN OObIYHO FOBOPSIT O BbIXOAE LIEMOYKM, XOTS MOXHO
BCTPETUTb M YaCTHble 3HAYEeHUsI TEPMUHA, HanpuMmep KaTyLuKa pene.

2.3 UWwuHa nutaHunsa

lNleBas wwmHa nNUTaHUA  COOTBETCTBYET  e€AWHWYHOMY  curHany. CTyneHw,
NOAKMIOYEHHbIE K NEBON LUMHE nuTaHus, obpabaTbiBalOTCs CBEpPXy BHU3 (CoeauHeHue K
NEeBOW LUMHE NUTaHKUSA).

3 [pwumep nporpammbl Ha A3bike LD

Mpumep npeactaBnaet cobown peanusauuio nornveckoro Bblpaxerus: C = A AND
NOT B.

Mpn cospgaHum LD pguarpamm MOXHO MCNONb30oBaTb TOSbKO MNEPeMEHHble Tuna
BOOL. [lo6aBnM HOBbIA KOHTAKT N NPUBSXKEM €ro K UMeHn A (MMeHn nepemeHHon). [anee
pobaBnaeTca LWMHA NUTaAHUA CneBa, WWHA MUWTaHMA CnpaBa, HOpPMaribHbIA  KOHTaKT,
WHBEPCHbIA KOHTaKT M HOpMarnbHas KaTywka. HopmarbHbIA KOHTAKT accoummpyetcsa C
nepeMeHHon A, MHBEPCHbIM KOHTAKT C nepemeHon B, HopManbHas KaTylka ¢ nepeMeHHOn
C. Nanee ato BCé nocnegoBaTenbHO coeauHsieTca (puc. [.12), n pesynbTaTtoM gBNSAETCS
nporpaMmma, HanucaHHasa Ha a3bike LD, peanusytowasa nornyeckoe BolpaxeHue: C = A AND
NOT B.

PucyHok [1.12 — Npumep LD gnarpammel, peanuaytoLlen nornyeckoe BolpaxeHue C =
A AND NOT B
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MNMPUNJTOXXEHUE E
OnucaHune ga3bika SFC

1 Oowwue cBegeHus o a3bike SFC

SFC (Sequential Function Chart) pacLmdgpoBbIBaeTCA Kak
«lMocnegoBaTenbHOCTb PYHKUMOHANBHBIX Anarpamm», U ABNAETCA OAHUM U3 A3bIKOB
ctaHgapta IEC 61131-3. SFC nosBonseT nerko onucbiBaTb MNOCneaoBaTeNbHOCTb
NpOTEeKaHUs NPOLLECCOB B CUCTEME.

SFC ocyuwiecTBngeT nocrefoBaTenbHOE ynpaBneHne npoueccoMm, 6asmpysach
Ha CUCTEME YCIOBUW, NepefarLlmnx yrnpasfeHna ¢ 0O4HOW onepauun Ha Opyryto. Asbik
SFC coctonT M3 KOHEeYHOro yucrna 6a3oBbiX 3FIEMEHTOB, KOTOPble UCMNONb3YTCH Kak
6rokn ons NOCTPOEHMS LEerIoCTHOro anropMTtMa npoTekaHns nporpamMmei.

2 OcHOBHbIe NOHATUA A3blka SFC

Asbik SFC ucnonb3yeT criegyrowime CTPYKTYpHble 3fieMeHTbl ONd cOo3daHus
nporpamMmbl: Wwar (U HavanbHbIV War), nepexon, 6Nok AeNCTBUIA, NPLPKOK U CBA3M TUNa
OVBEpPreHums N KOHBEPreHuus.

[Mocne Bbl3oBa MPOrpamMMHOroO MOAYIsS, onucaHHoro fAsbikom SFC, nepBbiM
BbIMONMHAETCA HadanbHbiA wWwar. Lar, BbinonHsembin B JaHHbI MOMEHT, Ha3biBaeTCA
aKTMBHbIM. [1eNCTBUS, CBA3AHHbIE C AKTMBHbIM LUAroMm, BbIMOSHAKTCA OAWH pa3 B
KaXXQOM ynpasrnsiowem uukne. B pexnme BbINONHEHUS aKTUBHbIE LLarM BblOENSOTCA
canaTtoBsbiM LBeTOM. Crneaylowmin 3a akTUBHBIM LLAroM Lar CTaHeT aKTUBHbIM, TONbKO
€eCnu B nepexoae Mexay 3TumMu waramm ycnosme 6ygeTt MCTUHHO.

B kaxxgom ynpasnsiowem umkne 6yayT BbINOMHEHbl 4ENCTBUSA, cofgepXKalmecs
B aKTUBHbIX Warax. [lanee npoBepsoTCsa YCroBus nepexoaa, U, BO3MOXHO, YxXe apyrue
LIarn CTaHOBATCS aKTUBHbLIMMW, HO BbIMOMHATLCA OHKM ByAyT yKe B cnefyowemM LuKne.

[anee onucbiBaeTcs kaxabiv anemeHT SFC anarpammel.

21 UWar

Hanbonee BaxHbiM anemeHToM A3blka SFC gaBnseTca war, KOTOpbIv
onucblBaeT ogHy onepauuo. LWar wu3sobpaxaeTca B BuAe MNPSMOYrofibHUKa C
cOBCTBEHHBIM MMeHeM BHYTpU (puc. E.1).

step3 =

PucyHok E.1 — N'pacpmnyeckoe npencrasnenuve «lara» asbika SFC

Y kaxpgoro wara moxeT ObITb 3 KOHTakTa. CBepxy U CHU3Y NS COEQUHEHUS C
nepexogoM W cnpasa Ans coeauHeHus ¢ 6nokom gencteun. Lar npepsapsetca
nepexogoM, KOTopbl onpegenseT ycrnosue Ans akTMBauMu JaHHOro wara B npouecce
BbINOSIHEHNSA MPOrpaMmbl U oTOBpaXkaeTcs B BUAE FOPU3OHTarlbHOW 4YepTbl Ha BETBU
anarpammbl npouecca C ykasaHnem MMeHu 1 ycrosud. [1Ba wara Hukorga He moryT
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ObITb COeAnHEeHbl HEMOCPEACTBEHHO, OHM OOSDKHbI BCErga OTAENATbCS NepexonoM
(puc. E.2).

step?2 |

— 23

stepd

PucyHok E.2 — WWarn «step2» n «step3», coeanHEHHbIE nepexoaom «tr2_3»

MMobas SFC pguarpamma [omkHa cogepaTb HadanbHbIM - war  (war,
BblAEeNEHHbIN ABOMHOW PaMKOW), C KOTOPOro Ha4YMHAETCS BbINOSTHEHWME ANnarpaMmmbl.

2.2 Tlepexop

Mexay waraMmm HaxoasaTcsl Tak HasblBaemble Nepexodbl. YCnoBmem nepexona
MOXeT OblTb JlorMyeckasi NEpPeMeHHasi WM KOHCTaHTa, FNOrMYeckuin agpec wnm
NorMyeckoe BbIPaXXeHWe, onMcaHHoe Ha NboM A3blke. YCrnoBMe MOXET BKI4aTb
CEepU0 MHCTPYKUMIA, OOpasylowmx normdeckun pesynbtat, B Buae ST BblpaxeHus,
Hanpumep:

(i<= 100) AND b

nmnbo Ha NbomM apyrom A3bIKe.
Ha puc. E.3 npuBeaéH npumep nepexoda mexay warom «Step3» n «StepdS» ¢
nmeHem «transition4».

Step3 -

= {ransitiond

Step5 =

PucyHok E.3 — lNepexon mexay waramu «Step3» n «Step5» ¢ npegonpeaenéHHbim
ycrnoBuem «transition4»

B paHHOM cnyvae «transition4» aTo uma gnsa npegonpenenéHHoro nepexona,
KOTOPbIA MOXET MCnonb3oBaTbCsl MHOrokpatHo Ha SFC amnarpamme gnga onpegenexHus
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nepexogoB Mexay Heckonbknmu waramu. Kog ons Hero moxeT ObiTb NpeacTaBneH,
Hanpumep, Ha s3bike ST:

:= (flag = True AND Tevel > 10);

Ha puc. E.4 npencraBneH nepexon mexay waramu «Stepb» n «Step7» B Buge
obblvHoro ycnosus: level > 10

Steps —

p |2yl = 10

Step?

PucyHok E.4 — lNMepexon mexay warammn «Step6» n «Step7» ¢ npegonpenenéHHbiM
ycriouem «level > 10»

Ha puc. E.5 npeactaesneH nepexon mexay waramm «Step8» n «Step9» B Bnge
3HayeHus nornyeckoro BolpaxeHus «AND» Ha a3bike FBD:

Steps —

AND
—{IN1 CUT
INZ

Stepa —

PucyHok E.5 — lNepexog mexay waramu «step8» n «step9», 3agaHHbIn «norudeckum U» Ha
a3blke FBD

YcnoBue He [OMKHO codepXaTb NpucBauBaHWs, BbI3OB NporpaMm U
3K3eMMnApPoB PYHKUMOHANbHbLIX GNOKOB.

2.3 Bbnok gpenctBun

Kaxgbih  war umeeT HyneBoe wnuM Oonbluee KONM4ecTBOM  OENCTBUN,
06beaMHEHHbIX, KaK NpaBuiio, Ha guarpamme, B 6nok gencresuin. Ha puc. E.6 nokasaH
npumepa wara «evaluateStep» n cBasaHHbIN C HUM GNOK AENCTBUN.
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evaluateStep N actiond

T R Ar=A41;

action1

t#10ms

PucyHok E.6 — War «evaluateStep» 1 cBa3aHHbIN C HUM 6NOK AENCTBUIA, cogepxawun 3

JencTeus

bnok penctBun onpenensieT onepaunun, KOTOpble OOSMKHbI BbIMOMHATLCS MpuU
akTmBaumm  (BbinonHeHun) wara. LWarm 6e3 cBsAsaHHOro 6Groka OencTBun
NOEHTUPUUMPYIOTCA  KaK XOywun war. bnok [encrtesum  MOXET COCTOATb U3
npegonpeaenéHHbix  OerACTBUN. Kaxxgomy npegonpegenéHHoMmy  OeUCTBUIO
npuceamBaeTca ums (Ha puc. E.6 ato «actionO» n «action1»). OgHo gencTene MoxeTt
MCMonb30BaTbCA Cpa3y B HECKONbKMX wWarax. [enctBne MOXeT BbINOHATLCS
HenpepbIBHO, NOKa aKkTUBEH Lwar, NMbo eamMHoXabl. ATO onpegenseTcs cneumanbHbIMU
KBanudukaTtopamu, onvcaHne KOTOpbIX npuBedeHo B Tabnuue 13. KBanudukaTtopsbl
TaKke MOryT orpaHn4YnBaTh BPEMS BbIMNOSIHEHUSA KaXKAOro AeNCTBUS B LLare.

2.4 be3ycnoBHbIN nepexon (NpbIKOK)

War mMoxeT OblTb Takke  3aMeHéH  6e3yCrnoBHbIM  MEepPexXOaOoM.
lMocnenoBaTenbHOCTM LWIAroB BCErga acCoUMMPYOTCSA C MPbDKKOM K ApYyromy Liary Town
e camon nocrnegoBaTefibHOCTM WwaroB. JTO 03HA4YaeT, YTO OHM  BbINOSTHAKTCS
uuknmyeckn. lepexoq Ha NPOU3BOSbHBIA LWAr — 3TO COEAMHEHME Ha Lar, UMms
KOTOPOro yka3aHo nof 3HakoMm 6e3ycrnoBHOro nepexoga. Takve nepexodbl HYXHbl 45
TOro, 4Tobbl M3bexaTb nepecekarWmnxca U naywmx Beepx coeamHeHun. Ha puc. E.7
nokasaHa SFC guarpamma, cogepxawasn nBa 6e3ycnoBHbIX Nepexoaa.
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init

e el = L TR ]

Eep 1 ‘7 M actiond

et transition 1 transition2

E&pz '— M action1 stepl

= fr30iHONS

Winit

PucyHok E.7 — SFC gnarpamma, cogepxatiasi 6e3ycnoBHble nepexoabl

[MepBbIN Oenaet nepexo K wary «inity B crnyyae BbIMNOMIHEHUS YCNOBUS
«transition4», BTopon genaet nepexoa K wary «step1», B criyyae BbINOMHEHNSA YCNOBUSA
«transition2».

2.5 BetBneHue (auBepreHuusi) n oobeanHeHne (KOHBepreHLuus)

BeTBneHve (guBepreHums) — 3TO MHOXECTBEHHOE COeINHEHVE B HanpaBreHun
OT OAHOro LWara K HecKONbKMM nepexodam. AKTUBMPYETCHA TOMbKO Of4Ha U3 BETBEWN.
YcnoBus, CBA3aHHbIE C pasnNUYHbIMK NepexofamMmn B Havane BEeTBMEHUS, He SBMA0TCS
B3aMMOUCKNIOYAOLWMMN N0 yMOn4aHuio. BaaumoucknioveHme [omkHO ObiTb SIBHO
3ajaHoO B YCrnoBuM nepexofa, 4Ytobbl rapaHTMpoBaTb, YTO BO BpPEMS BbIMOMHEHMUS
nporpaMmmbl aKkTUBUPYETCA OAHa KOHKpeTHas BeTBb. [lpumep aueepreHumm Ha SFC
anarpamme npusedéH Ha puc. E.8 u BblaeneH KpacHbIM LIBETOM:
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initStep
—t flmg1 —— flag2 e flag3
stepl IEEEI step3
transition( e trE0SHON0 transitiond
initStep Winitstep initstep

PucyHok E.8 — BeteneHune Ha SFC guarpamme

O6bveanHeHne  (KOHBepreHuust) — 9TO  MHOXECTBEHHOE  COeOUHEHWe,
HanpaBfieHHOE OT HECKOSNbKMX MepexofoB K ogHOMY M Tomy e wary. OHa oObl4HO
ncnonb3yetca ana rpynnuposku BetBen SFC — nporpammbl, KoTopble 6epyT Hayano mns
oanHapHon aueepreHumn. Npumep koHBepreHumm Ha SFC gmnarpamme npmBedéH Ha
puc. E.9 1 BblgeneH KpacHbIM LBETOM:

— flagl — flag2 — flag3

ES

e transitiond —t— transitiond

e traEnsitiond

Winitstep

PucyHok E.9 — O6beanHeHune Ha SFC gnarpamme

[MapannenbHoe BeTBNEHME — 3TO MHOXECTBEHHOE COeUHEeHMe, HanpaBneHHoe
OT OAHOro nepexoga K Heckonbkum waram. OHO COOTBETCTBYET mnapanienbHOMy
BbIMOMHEHUIO onepauun npouecca. [lpumep napannenbHoro BeTBreHna Ha SFC
anarpamme npusedéH Ha puc. E.10 n BblaeneH KpacHbIM LBETOM:
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initStep

— flag1

e R

e transitiond mte trENSitiON0 e {7 EMSI DM

WinitStep WinitStep W initStep

PucyHok E.10 — NMapannenbHoe BeTBneHne Ha SFC guarpamme

MapannenbHasa KOHBEPreHumst — aT0 CoegMHEHNE HECKOSTbKMX LaroB K 0gHOMY
n Tomy xe nepexogy. OObIMHO OHa wucnonb3yeTcs AAs PYNnUPOBaHUA BETBEW,
B3ABLUMX Ha4dano AaueepreHuun. [lpumep napannenbHon koHBepreHumnm Ha SFC
anarpamme npvBeaéH Ha puc. E.11 v BbligeneH KpacHbIM LBETOM:

initStep

— flag1

—— transitiond

Winitstep

PucyHok E.11 — NMapanneneHoe o6beamHeHne Ha SFC gnarpamme

3 Tlpumep nporpammbl Ha A3bike SFC

Ha puc. E.12 npuBeneH npumep SFC gmnarpammbl COCTOSALLEN M3 HAYanbHOro
wara «initStep», waroe «firstStep» n «secondStep» n 3 nepexoaa.
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— startFlag

| inl in2
secondStep value := value - 10;

value < -100

initStep

PucyHok E.12 — SFC gnarpamma

Mepexon «startFlag» npeactaeBnseT o6bluHYO nepemMeHHyto Tuna BOOL un
MONMHOCTbIO 3aBUCUT OT e€ 3HadeHus. lNepexon mexay «firstStep» n «secondStep»
3asucuT ot LD gnarpammbl ¢ AByMS KaTyllKaMu, acCOLUUNMPOBAHHBLIMU C NEePEMEHHbIMN
Tvna BOOL: «in1» n «in2». [Nepexon akTMBMpyeTCsa TOMbKO B TOM Cryyae, ecnu «in1» u
«in2» ©6yanyt TRUE. Tllepexog wmexay «secondStep» wn NpbbKKOM Ha «initStep»
aKTMBMPOBaH, Korga 3HayeHue rnepemeHHon «value» meHbwe -100. Bo Bpemsa
nencteus «firstStep» BbinonHAeTca yBenuyeHne nepemeHHon count Ha 1. Bo Bpems
aencreus «secondStep» 13 nepemeHHon «value» Bbldntaetcs 10.
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NepeyeHb NPUHATBLIX COKpPaLLEeHUMN

MJIK — KoHTponnep nporpaMmmupyemblin fIOrm4eckmni
Pl — pykoBoAcTBO nNporpammMmucTa

ST — Structured Text

IL — Instruction List

FBD — Function Block Diagram

LD — Ladder Diagram

SFC — Sequential Function Chart
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JlucT perncrpaumm uameHeHUN

Homepa nucTtos Bxogsaiunin
Ne conpo-
Bcero Ne p
BOAMTENb-
M3meHeH- 3amMeHeH- HOBbIX AHHynmpo- NINCTOB B OOKy- Horo Mognncb Oara
HbIX HbIX BaHHbIX [OKYMeHTe MeHTa
OOKyMeHTa u

Aarta




