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HpI/IMe‘IaHI/Ie: ILOKylMeHTaL[I/IH HaXOJUTCd B CTaJUU pa3pa6OTKI/I.

Verapesmmast pdf-Bepcusi maHHOTO PyKOBOJACTBA jlocTyiHa Ha caiite THIYM.

B nanmoM pyKoBO/ACTBE TIpE/ICTABIEHO OIHUCAHME MOPsIAKa paboThl co cpefoit pa3paborku «Beremizs. lo-
KYMEHT COIEP:KUAT UH(POPMAIMIO O HA3ZHAYEHUU IIPOTPAMMBI, YCJIOBHAX BBIIOJHEHUSI, JIEMEHTAX IT0JIb30-
BaTEJIbCKOrO mHTepdeiica, MopsiIKe pa3pabOTKN MPUKJIAIHBIX IPOrpaMM, paboTe ¢ BHEITHUMU MOJYJISIMU —
rarnHaMu. PaccMOTpEHbI OCHOBHBIE €6 KOMITIOHEHTHI U UX Ha3HAYEHNeE C IpUBeIEHAbIME TpuMepamu. Onucax
nporiecc paboTs ¢ pegakTopamu a3bIK0B crapgapra [EC 61131-3 u peskuMoM OTIAIKU CO3aHHBIX TPUKIIA]I-
HBIX IporpamMM. B moKyMeHTe IpruBeneHbl TEKCTHI COODIEH M, BHIIABAEMBIX B XOJI€ BBIIIOJIHEHUS IPOTPAMMBI
1 OIlMCaHue UX COJACpP>KaHUA.

B npuiozkenusix mpuBeIeHbl MOPSIIOK YCTAHOBKY cpejbl «Beremizy 1o onepanmonnbie cucreMbl Windows
u Linux, onmcanne craggapTHBIX (DYHKIMOHAIBHBIX OJIOKOB JOCTYIHBIX JIjisi OEpATOpa M ODIIIe CBEJICHUS
o a3bikax crangapra IEC 61131-3.

CopepxxaHue 1
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2 CopepxxaHue



[naBa ]_

HasHaueHne u ycnoBusi npvMeHeHUst NporpamMmmbl

Cpena paspaborku «Beremizy» npemnasnadena s CO3MaHUSA W OTJIAIKU IPUKJIAHBIX IIPOIPAMM Ha A3bIKAX
crangapra IEC 61131-3 jy1s1 nesieBbIX yCTpORCTB (IIPOrpaMMUPYEMbIX JIOTHYECKUX KOHTPOJLIIEPOB) Ha Gaze
CM1820M. B kadecTBe SI3bIKOB OIHMCAHUS AJTOPUTMOB U JIOTUKA PabOTHI JAHHBIX ITPOIPAMM, MOTYT BBICTY-
naTh Kak Tekcrosee Structured Text (manee ST) u Instruction List (masee IL), Tak u rpaduveckue Function
Block Diagram (manee FBD), Ladder Diagram (manee LD), Sequential Function Chart (nasmee SFC).
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4 Mhasa 1. HasHaueHue n ycnosBusi npumeHeHns Nporpammbl



[naBa 2

XapaKTepUcTukmn nporpamMmmsi

Cpena pazpaborku «Beremiz» MoxkeT BBIIOMHATHCA Ha oneparuoHHbix cucremax Windows n Linux. Ona
HaIMCaHa C UCIOJIb30BaHHeM KpocciuiardopMeHHBIX a3bIKoB Python, C, C++ u J0omoaHuTe/ bHBIX O1O/Imo-
TeK K HuM. [losTomy ayst 3amycka m paborel «Beremizs», Heobxoamma cbObopka mureprperaropa Python c
OIPEJIEIEHHBIM Ha0OPOM YCTAHOBJIEHHBIX AKeTOB (6MOIMOTeK ).

2.1 NHCcTpyKunn no ycrtaHoBKe

2.1.1 YcrtaHoBKa cpegbl pa3pabotkn «Beremiz» nop onepauvoHHylo cuctemy
Windows 7

g HopMmasibHOI paboTsl «Beremizy mom onepanuonnoit cucremoit Windows Heo6X0nuMO HAJIUYIUE CIIETYIO-
X ITPOIPAMMHBIX CPEJICTB:

e unrepuperarop Python sepcun 2.7 co Bcemu neobxopumbimu 6ubimorekamu (wxPython-2.8, twisted,
simplejson, Pyro, numpy, nevow);

o UNIX-nomobnas cpema Cygwin ¢ unTepdeiicom KomMaHiHO# cTpoku it Windows u yCcTaHOBJIEHHBIM
KPOCCKOMITHJISITOPAM JIJIs [IEJIEBO apXUTEKTYPhI X86.

Murepuperarop s3pika Python n UNIX-tmomobnas cpema Cygwin Haxomsrces B manke BeremizProject ma DVD
mucke. s ycTaHOBKU HEOOXOIIMO:

1. ckommpoBaTth manky BeremizProject B ymo6moe m1st Bac MecTo Ha KEeCTKOM JIHCKE;

2. nepenectu nanky python s BeremizProject, Hanpumep, na auck C;

3. mobaBuUThH IyTh K nepeHecénnoit manke python B «Ilepemennsix cpembi»
Hobasienne nareprnperaropa Python B mepemenmbie cpeib

Jobasienre naTEpIIpeTaTOpa sI3b1Ka, Python ocyIecTBiseTcs ¢ TOMOIIBIO HACTPOEK OIEPAITMOHHON CHCTEMBI.
HeoGxonumo nepeiitn B «Ilanens ynpasienusi» u Boibpars paszgen «Cucremas (em. puc. 1.1).
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% » MaHene ynpaenenua » CucTema u Ge3onacHocTs b - ||

Maxens ynpaenenna -
ACMALLIHAR CTPaHNLA ?’ LlenTp noasepsky
MpoBepKa COCTOAHNA KOMMEHOTEPE M PELLEHME NpoBaem

-

Cucrema M BE3ONACHOCTD @ MzmeHenne NapameTpos KOHTRONA YUETHBIX 3anMCei
¥CTpaHuTh THNMYHBIE NpoBaeMBl KoMMbOTEP
BoccTaHoBNEHNE NPEALUECTEYIOLLEND COCTOAHNA KOMMLHOTEDA

CeTb 1 MnTepHer

OBopyaosaHue u 3ByK
Mporpasas ‘ bpanamaysp Windows
Mpoeepka cocToanua Bpanamayspa | Paspelwenne sanycka nporpamnsl Yepes Bpananaysp Windows
YueTHble 3anNCH
nonkL3oBaTenel n cemerinan h&u
BesonacHoCTE |

Cucrema
ccopa
Odopmnenie n Cucrema ndows 'S' Hacrpoiika yaanenHore goctyna

B R Mpoc llpocioin CBEASHIM o5 Ancnetuep ycrpoiicTe
YCTAHOBNEHHOR CHCTEME 1

MZMEHEHWNE NAPAMETPOE
,l;g]; LleHT

Yacel, A3bIK W pernoH

m

oBopygosanns,
NPOHBOANTENEHOCTH, YARNEHHEE
MNOAKAHYEHNIA.

CNELNEIEHEIE BOSMOXKHOCTI - il
oro obHoBAEHNA Mpoeepka cBHOBNEHNA

2neKTponnTaHue
3anpoc Napona Npu BLIXGAE M3 CRALLErD pexmma | HacTpoiika dyHKUWil kKHONOK NUTaHUA
Hactpoiika nepexosa B cnsawwnii pesxaim

E@ ApxnBaLVA ¥ BOCCTaHOBABHWE
’ E:
A

ApPXMENPOEAHNE A3HHBIX KoMNeloTepa | BoccTanoenenwe daiinoe s apxnea

LndposaHme ancka BitLocker
33L4MTa KOMNBHOTEPE C NOMOLLEHD LUNGPOBAHMA A3HHBIX HA JUCKE ¥npasnenue BitLocker

Aamunuctpuposanne

¥= DceoboxaEHME MECTE HA ANMCKE AedparmenTaumna ecTkore ancka
@' Cozganne U GopMaTUPOBAHWE PAsAEN0B HECTKOrD JUCKa '@' Mpocwmotp #ypHanoe cobeimui
=

Puc. 1.1 — ITanens yupasienuss B Windows 7. Paznen «Cucrema n 6e301acHOCTD»

Hasnee Beibupaercs MyHKT « [OIOJHUTEIBHbBIE IAPAMETPBI CHCTEMBI» B MEHIO cjeBa (cM. puc. 1.2):

F

G-

MaHenk ynpasneHna -
AOMALLIHAA CTPEHNLE

1B » Manens ynpaene

'@ Jucnetuep ycrpoicTe

'@ Hactpoiika yganeHHoro
AocTyna
B 3awaTa cuCTEMEI

@ QOI'IOJ'IHHTE.I'II:HIJIE NapameTpbl

CHCTEMEI

Puc. 1.2 — BokoBasg mamenn auasora «Cucremas B Windows 7

Togeures nuanor «CBoHCTBa CHCTEMBI», B KOTOPOM CJIEJIyeT BBIOPATh BKIAJKY «/[ONOJTHATELHO» U HAYKATH
«IlepemenHbIe cpepl. .. » (cM. puc. 1.3).

6 FnaBa 2. XapakTepucTtuku nporpammebl
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-
CeolicTEa CHCTEMEI u

| Mma KomnetoTepa | OBopymosaHue

ononHWTENsHD 2EWNTE CHCTEMEI | YaaneHHsIR AocTyn

Heotxo gumo nmeTs npaea aMUHWCTDETOPE ANA MSMEHEHWA fonbWWMHCTEE
nepeycnedHeN NapaMeTpoE.

BoicTpopeicTene

BuzyanbHsie 3¢derTsl, MCNONES0B3HME NPOLECCOPA, ONEPaTUEHOMN W
BWPTYansHoN NamAaTH

MapameTpkl ...

[MpogunK Nonb3oBaTENER

MNapameTpel pafioyero CTONE, OTHOCALLMECA KO EXDOY B CHCTEMY

MapameTpkl ...

BEFDHSKE W BOCCTAHOENEHWE

BBFD}'SKE W BOCCTEHOBNEHWE CHUCTEMBI, 0TNA00YHEA MHGODMELIMA

MapameTped...

[ MNepemMeHHBIE Cpeabl. .. ]

[ OK ][ Omena l MpumMeHnTE

- —— ey

Puc. 1.3 — Tuanor «CsoiictBa cucrembi> B Windows 7

HeobGxonnmo Haiitn B pasmese «CucreMHBIE NepeMeHHBIe» TepemenHylo «Path» (cm. pue. 1.4) m maxarts
KHOTIKY «VI3MEHUTH>.

2.1. WHcTpykuum no ycraHoBke 7
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-

MepeMentbie cpegbl

MepemMeHHbIE CPpedkLlI NONL30BATENS ANA IgorBaranoy

MNepeMeHHas SHaqeHue
TEMP %USERPROFILE 3c\AppData\Local{Temp
™F %elSERFROFILE 36 \AppDatalLocal{Temp

CHCTEMHBIE NEPEMEHHLIE

Cozpate... ] [ﬂsMEHMTb... ] [ YaaniTe

NepeMeHHas 3Ha4eHHe o

NUMBER_OF P... 2 (m

05 Windows_NT

Path C:hesvmibin'; C: \Windows\system32;C: ..

PATHEXT .COM;.EXE;.BAT;.CMD;.VBS; VEE;.15;.... ™
[ Cozpate... ] [MsMEHMTb...] [ ¥oaniTe ]

[ OK H OTMeHa ]

e

Puc. 1.4 — Inasor «Ilepemennnie cpeabr» B Windows 7

B nosiBuBmemcs muasiore B mosie « 3HaUeHME IEPEMEHHON» 106aBIIsieM, HAIIPUMED, B CEPEINHY CTPOKHU, CTPOKY

«C:\Pythons (cm. puc 1.5).

Mzmerenmne cucTeMHoi nepemeHHoi

MA NepeMeHHol: Path

SHaueHue nepemenHon: | MYbing C:\Python; CAQNXE 30 hostwin 32%E

[ OK ][ OTtHeHa ]

he

Puc. 1.5 — lnasior u3aMeHneHusi CUCTEMHON IepEMEHHOil 1o, oneparmonnoii cucremoii Windows

Jlajiee BO BCeX OTKPBITBIX Juajorax, Heobxoaumo HaxKkaTb «OK», 4To6bl COXpaHUTH M3MeHeHHus. Tenepb
MOKHO CO3/IaTh SIPJIBIK Ha pabodeM CTOJIe CO CIEAYIOIMNM aJIPECOM: «<IIyTh C UCHOJHAEMOMY (ailay HHTep-
nperaropa python >\pythonw.exe» «<myTh K Beremiz>\beremiz\Beremiz.py».

2.2 PykoBoacTBOo nporpamMmmucra

2.2.1 Ob6paweHue k nporpamme. BxogHble n BbiIxogHble gaHHble

Obmast cxema 0 CO3JIAHUIO MPUKJIAIHON IIpOrpaMMbl B cpejie pa3paboTku Beremiz npejcraBieHa Ha puc.
1. BXOomHBbIMU JAHHBIME SABJSIOTCS IIPOIPAMMHEbBIC MOJYJIU, HAINUCAHHBIE MOJb30BaTeNeM (B OOJIBIIMHCTBE
cilydaeB MHXKeHepoM 10 aproMarusanuu) Ha TekcroBbix (ST, IL) u/wm rpaduueckux (FBD, SFC, LD)
sa3bIKax B cooTBercTBHEM co crapmaprom [EC 61131-3, obbepunénnbie B mpoekT. Kaxkaprif Takoit mpoekT
npesacTaBieH B ¢popmare XML u XpaHUTCS B OTJAEIBHON IAIIKe.

8 FnaBa 2. XapakTepucTtuku nporpammebl
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BroixoaubiMu TaHHBIMEU SBJISIETCS CT€HEPUPOBAHHDIN MCXOMHBIN KO M UCIIOTHAEMbBIH aii:

o Qajiy1 <HA3BaHUE IIPOEKTA > COJMEPIKAIIUI IPOMEXKYTOIHbBIN KO Ha si3blke ST, creHepupoOBaHHBIN J1j1st
BCEX MPOrPAMMHBIX MOJIYJIE!l M PeCyPCOB, TPAHCIUPYeMBbIil B s13bIK C;

e ®Daiurer: config.c config.h, POUS.h, POUS.c u daisibl, cOOTBETCTBYIOIIHE PECYPCaM - COJEPKAT KOJ
(ma a3pike C) peasmsanuy aJrOPUTMOB ¥ JIOTMKH PaBOThI IPOrPAMMHBIX MOJLYJIel 1 PeCcypCcoB IIPOEKTa;

e Daiurel plc_common _main.c u plc_debugger.c comepxkar Ko/ cruenudUIHbII 1T 11EJeBON apXUTeK-
TYpBl U KOJ[ JIJIsi OTJIAJKU IMPUKJIAJIHON IPOrpaMMBbl Ha IIE€JEBOM YCTPONCTBE M3 CpeIbl Pa3zpabOTKU
Beremiz coorBercTBeHHO;

e Qajijibl, comepKalye Ko apaiiBepoB Ha sizbike C Jjis B3auMoieicTBust ¢ BHEITHUME Moayssmu Y CO;

e Vlcnonnsiembril daiir B BUe IuHAMIYECKO GubInoTeKkn (¢ pacimperneM So0), KOMITMJINPYEMBI U3 9THX
BoeimenepedncieHabpx C daitnos.

CrenepupoBannbiit C KO, ¢ TIOMOIIBIO KPOCCKOMITIIIATOPA, 3amyneHHoro moa UNIX-momgobnoit 06051049Ko0i,
KOMITHJINPYETCS B UCIIOHAEMbBIH OMHAPHBIN (ailil, MpeICcTaBAeHHDII B BUIe ONOINOTEKN.

Wcnonmusgembrit dait, omaromaps cpegactBaMm Beremiz, MoxkeT OBITH pa3MeIeH Ha 1eJIEBOM YCTPOHCTBE depes
JIOKAJIBHYIO CETh.

Ha nesieBoM ycTpoiicTBe MCHONHSIEMbIH (bailyl 3allycKaeTcs ¥ B Iporecce paboThl BBINOIHSIET CJIeyIOIine
neficreus (cm. Pucynok 2.1 ):

e C nomornpio gpaiieepoB Mosysieir ¥YCO oOMeHMBAETCsI JAHHBIMU C BHEITHUMU MO/LYJISIMH;
e llcnosiHsieT aJIrOPpUTMBI U JIOTUKY, OIPEJIEJIEHHYIO MOJIb30BATEIEM B ITPOTPAMMHBIX MOJIYJISIX ITPOEKTA;
e IIpenocraBisieT JaHHBIE I TPAHCSIIANA B CHCTEMBI BEPXHETO YPOBHSI;

e CoxpaHsieT U TpaHCJUPYeT UHMOPMAIUIO JJIs OTIAJKI MPUKJIATHBIX ITPOIPAMM.

2.2.2 OcHoBHble TepMUHbI N onpeaeneHuns

IEC 61131-3 - paszen mexayHapojHoro crangapra MK 61131 (tak:ke cymecTByeT COOTBETCTBY O
esporefickuii cranmapt EN 61131), onucbiBaionuii S36IK1M IPOrPAMMUPOBAHUS JJis IPOrPAMMUPYEMbIX JIO-
TUYIECKUX KOHTPOJLJIEPOB.

Cpena pazpabotku /s sa3bIKoB craHgapta IEC 61131-3 - cucrtema mTporpaMMHBIX CPEICTB, HCIIOJb-
3yeMasi HHYKeHepaMU 110 aBTOMAaTU3AINH, JIJIs pa3pabOTKH IPUKJIAIHOTNO IIPOIPAMMHOIO 0DecIieYeHusl Ha Bbl-
COKOYypOBHEBBIX si3biKax cratgapTa [EC 61131-3 o pasjimyHble 1ie/ieBbie L1aTGOPMbI, KOTOPasi BKJIIOYaeT
B cebst:

TekcroBble u rpaduyeckne peJakTopbl A3bIKoB crangapra [EC 61131-3;
TpancisiTop JuarpaMm rpaduIecKux s3bIKOB B TEKCTOBBII SI3BIK;
TpancyisiTOp TEKCTOBOrO si3biKa B si3bIK C;

MexaHI3Mbl IATMHOB 1 B3anMoeticTBus ¢ moayisiMu ¥ CO;
MexaHu3Mbl 100aBACHUST KOMITUISITOPOB IO/ TIEJIEBYIO TIAT(MOPMY;
MexaHu3Mbl COeIMHEHUI C [I€JIEBBIMH yCTPORCTBAMMT;

Ornaguuk.

Mopgynu YCO - momynu BBOJa/BbIBOJA, 00ECIEUMBAIOIINE [OJIKIIOYEHUE JATIAKOB U UCHOJHUTEJbHBIX
MEXaHU3MOB.

IlesneBoe ycTpOMCTBO - ammapaTHOE CPEJICTBO C OMPEJIETEHHON apXUTEKTYPOH MpoIeccopa, Ha KOTOPOM
MOI'YT HCIIOJTHSITBCS Pa3/IMIHbIE UCIIOJIHsIEMbIe (DalJIbl, 0DpAIIAIIecs: ¢ MOMOIBI0 Hero K Moayssm Y CO.

2.2. PykoBoAacCTBO NporpamMmucra 9
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Cpepa paspabotku (IDE)

LY S

@ python e !

: Cpepga ucnosHeHus
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Do
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[t pgthﬂl’l MUKPOKOHTPOMEPOE,
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_/

|
|
|
|
|
|
- — —

4

PepakTtop Mmnopt/3kcnopT e thopmare
TCE XML
Model
View Controller
Komnunatop
TekcToBblE A3bIKA Mﬂ
M3K 61131-3 5k
v '
1
KOMNWNATOPR “,N#
matlEC &l R o
GCC
2 ALk
cukop  .C — - il
.“g 1001 1000 150
| 1 mm

Pucynok2.1: - Ob6obiennasi cxemMa WHCTpYMEHTaIbLHON cpeibl Beremiz

10
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IInarun gas moayns YCO - unrepdeiic, coCTOAMMIA U3 CIIEIMUAIBHBIX JIPAWBEPOB U JIEMEHTOB 0JIb30-
BATEJIbCKOTO MHTep(delica Jijis cpesibl pa3paboTku Beremiz, mo3Bosisioninii CBA3BIBATH TEPEMEHHBIE MOy el
YCO ¢ nepeMeHHBIMU TPOIPAMMHBIX MOJYJIEH, U3 KOTOPBIX COCTOUT ITPOEKT.

ITpoeKT - COBOKYIHOCTb HIPOrPaMMHBIX MOJyJI€eil (mporpamm, byHKIHOHAIBHBIX GJIOKOB, (DyHKIHI), ILIArH-
HOB BHeImHUX Mogysieii YCO, pecypcoB, I0JIb30BATEILCKUX TUIIOB JAHHBIX, COOPKa (KOMIMJISIIIUS U KOMIIO-
HOBKa) KOTODBIX, IIPeJICTaBIIseT COBOI NPUKIIaIHYIO IPOrpaMMy I IiejieBoro ycrpoiicrsa. Kakplii npoekT
COXPaHSIeTCs B OTIEJILHOM (haiiie.

Ilepemennas - 00acTh TAMSATH, B KOTOPOM HAXOMATCsS JAHHBIE, ¢ KOTOPBIMHU OIEPUPYET ITPOrDAMMHBII
MOJTIYJIb.

Pecypc - anemenT, oTBevaromnuii 3a KOHMUIYPAIUIO IIPOEKTA: TJI00ATbHBIE IIEPEMEHHbIE U 9K3eMILISPHI IIPO-
€KTa, CBA3BIBAEMbBIMU C IMPOrPAMMHBIMU MOy siMu Tuna «lIporpammay u 3agadamu.

ITporpamMMHBIii MOYJIb - JIEMEHT, IPEICTABJISIIONII co00l (DyHKINIO, (DYHKIMOHAJIBHBIN OJIOK MJIA TIPO-
rpammy. Kakaprit mporpaMMHBI MOZY/Ib COCTOUT U3 pa3iesa oObsBieHuil n Koma. s Hamucanums BCero
KOJ[a TIPOTPAMMHOTIO UCIOJIB3YeTCsT TOJIBKO OJINH U3 3BIKOB IporpaMMupoBanust crangapra IEC 61131-3.

(I)yHKI_[I/ISI - HpOl"paMMHbIﬁ MO/IYJIb, KOTOprﬁ BO3BpalllaeT TOJBKO €JIMHCTBEHHOE 3HAYECHNE, KOTOPOE MOZKET
COCTOATDb U3 OJHOI'O 1 HECKOJIbKUX 3JIEMEHTOB (eCJII/I 3TO OUTOBOE II0JIe UJIK CprKTypa).

D yHKIMOHAJIbHBIN OJIOK - IIPOrPaMMHBINA MOJYJIb, KOTOPBI TPUHUMAET U BO3BPAIIAET IIPOU3BOJIBHOE
YHCJI0 3HAYEHUH, & TaK JKe [03BOJIeT COXPAHATh CBOE COCTOsIHUE (IIOJ00HO KJIACCY B PA3JIMUHBIX OO'BEKTHO-
OPMEHTUPOBAHHBIX A3bIKaX). B omane ot GyHKIMN QYHKIMOHAIBHBIH 6J0K He OpMUPYET BO3BpAIIaeMOe
3HAYEHUE.

ITporpaMma - IpOrpaMMHBIH MOY/Ib, [IPEJACTABJSIONINA COOON €IMHUILY UCIOJIHEHHsI, KAK IPABUJIO, CBs-
3bIBaETCs (ACCOMUUPYETCs) ¢ 3aadeii.

3amada - 3JIeMeHT IPEJICTABIIAIONINN BpeMs U IPUOPUTET BBIIOJHEHUS IIPOrPAMMHOro Mojrysis Tumna «IIpo-
rpamMMa» B PaMKax dK3eMILIsIpa IIPOEKTA.

DK3eMILIAP - NPeACTaBIgeT cobol IPOrpaMMy, KaK €UHUILY UCIIOJIHEHUS, CBA3aHHYIO (ACCONUUPOBAHHYIO)
¢ ompeeséHHON 3aadeil. Tak Ke, KaK 9K3eMILIID, PACCMaTPUBAIOTCS IepeMeHHbIe, OMpPEeJIeJIEHHbBIE B TIPO-
TPAMMHBIX MOJIYJISX: TpOrpaMMa U (DyHKITHOHATIBHBIN OJIOK.

Ilonb30BaTeabCKMIT TUTI JAHHBIX - TUIT JJAHHBIX, JOOABIEHHDBIN B IPOEKT U MIPEICTABJISIONTNH COOOit: TIceB-
JIOHUM CYIIECTBYIOIIErO THUIIA, [TOJJINANA30H CYIIEeCTBYOIIEro THIIA, [IEPEYNCIEHNE, MACCUB WM CTPYKTYPY.

2.2.3 OcHoBHble KOMNOHeHTbI cpeabl Beremiz

TTonb3oBaTenbekuit maTEpdEic cpenbl pazpaborku Beremiz cocTonT u3 cjieIyonmx KOMIIOHEHT:
e [1aBHOE MEHIO IIPOrPAMMBI;
e [laHesb MHCTPYMEHTOB;
e JlepeBo mpoekTa;
e [lanesip crimcka mepeMEHHBIX M KOHCTAHT;
e [lamenb HACTPOEK TIPOEKTA;
e [lanesns dailioB MpoexTa;
e [Tanesp 0TOOpaXKeHUsT TPOMEKYTOTHOTO KOIA;
e Tekcrosbie pegakTopsl s3bikoB ST u IL;
e ['paduueckne pemaxrops! sa3eikoB FBD, SFC, LD;

o [lamesib peJaKTUPOBAHUS PECYPCA;

2.2. PykoBoAacCTBO NporpamMmucra 11
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[Taresib 5K3EeMILISIPOB IIPOEKTA;

ITanens 6ubmorekn pyHKINNE U QYHKITMOHAJIBHBIX OJIOKOB;
Ornagmoanast KOHCOJIb;

[Tomck 2/1eMEHTOB B TIPOEKTE;

ITanens oTinankwy;

Ilanens rpacduka n3MeHeHUsT 3HAUECHNS [TEPEMEHHON B PEXKUMe OTJIAIKH.

Jastee oapobHO paccKa3aHO MPO KaXKJIbIi KOMIIOHEHT Cpebl pa3paborku Beremiz B ormesnpHOCTH.

naBHOe MeHI0 NporpaMmmbl

TnaBrOe MeHIO nporpaMMbl (M. PucyHox 2.2 ) COAEpKUT CJISYIOMUe Iy HKThL:

«Daitny;
«PenakTupoBarsy;
«Buy;

«IToMmorb».

Dain FPepakTwpeoeraTe Bwo (MNomows

Pucynox2.2: — I'taBHOE MEHIO POrpaMMBbI

YacTp onepariuii, BBIIOTHSIEMBIX C IIOMOIIBIO BBIOOPA OIPEJIEJEHHOIO MYHKTA MEHIO MBIIIBIO, MOTYT OBITH
WCITOJTHEHBI C IIOMOIIBIO «IOpsiYnX KJiaBuily. Ha BBIOOP IOJIB30BaTE sl IIPEJICTABJIEHO JIBA MEXaHU3Ma 00-
paboTKu Topsumx KJapuil. [lepBbIii MeXaHW3M HCIOJIB3YeT MepBble OyKBBI HA3BaHUs IIYHKTOB MEHIO, JJIsi
BoIGopa nmyHkTa Heobxomumo naxkarh (ALT + ‘Kiasuina nepsoii 6yKBbl HA3BAHMsI IIYHKTa B IVIABHOM MEHIO’ )
3aTeM MOYKHO BBIODATH OIEPAIUIO WJIA MOJMEHI0, HAYKAB HA KJABHATYDPE MEPBYI0 OYKBY HA3BAHUSI COOTBET-
CTBYIOIIEro IIyHKTa. BTOPOil MEXaHM3M HCIIOJIb3yeT YCTAHOBJIEHHDBIE KJIABUATYPHBIE COUETAHUS, Jajee OyIer
HOIPOOHO OIMCAH KarK/pIil IIyHKT MEHIO U COOTBETCTBYIOIAs €My (€CJIM ONPEeIeJIeHa) «ropsvas KIABUILA».

Memnto «Daitsr» npegHazHAYEHO I pabOThI C ITPOEKTOM U IIPEIOCTABIISAET CJIEIYIOMNEe IIyHKTHI:

«Hosprit» - coznanme vosoro npoekra (CTRL + N);
«OTKpBITH» - oTKpBITHE CcymmecTByomero npoekta (CTRL + O);

«HemaBHUE IPOEKTHI» - OBICTPOE OTKPBITHE OJHOTO U3 JIECSTHU IOCJIEHIX, HEJABHO PEJAKTUPOBAHHBIX
IIPOEKTOB;

«Coxpanurb» - coxpanenue rekyimnero npoekra nyukr (CTRL + S);

«CoXpaHUTb KaK» - COXPAHEHNE TEKYIIero IPOEeKTa B ANKY OT/IMYHYIO OT TOif, B KOTOPOH OH COXPaHEH
Ha ganubii moment (CTRL + SHIFT + S);

«3aKpBITh BKJIQJKY» - 3aKPBbITUE AKTUBHOM BKJIaJAKU (HAIPUMED, BKJIAJKH [IEPEMEHHBIX ILJIAIMHA, KOH-
dburypanuu u 1.21.) misa orkpoiroro npoekra (CTRL + W);

«3aKpBITh [IPOEKT» - 3aKPbITh TeKyuil, orkpbIThlil npoekT (CTRL + SHIFT + W);

«HacTpoiiku cTpaHUIBI» - HACTPONKA MapaMeTPOB CTPAHUIIBI JIJIs MIeYaTH HA TPUHTEPE AKTUBHOM MIPO-
rpaMMbl, npejcrasaentoil B Buge auarpammbl (CTRL + ALT + P);

«IIpocmoTp» - mpeaBapUTENbHBIN TPOCMOTD PE3yJIbTaTa Mepe]] IeYaThi0 HA MPUHTEPEe AKTUBHOM IPO-

rpammel (CTRL + SHIFT + P);

12
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«Ilevarb» - mevarh Ha npuHTepe akTuBHOM mporpammel (CTRL + P);
«BbIX01» - 3aKpBITHE TEKYIIErO IIPOEKTa U BbIX0J, 3 nporpammbl Beremiz (CTRLA Q).

Memto «PemaktupoBarhy mpeaHasHavIeHo [Jist PaOOTHL C pelakTopamu 3bkoB ctangapra MOK 61131-3
U TIPEJIOCTABIISIET CJIEIYIONTHE BO3MOXKHOCTH:

«OrmMeHa» - orMeHa nocieaaet Manumynsinun B pegakrope (CTRL + Z);

«IToBropurh» MOBTOP OTMeHEHHOI Manuyanuu B pegakrope (CTRL + Y);

«Boipesarby - yaamurh B Oydep obMmena oiienenusiii(e) snement(vl) B pepakrope (CTRL + X);
«Konuposare» - konuposars B 6ydep obmena Bolieaenubiii(e) snement(st) B pegakrope (CTRL + C);
«Bcerasurb» - BeTaBuTh U3 Oydepa oOMeHa Haxosmumecs: TaM jaeMeHT(b1) B pegakrop (CTRL + V);
«ITouck» - mouck B TekyIieM dyHknnonaabaoM 6aoke (CTRL + F);

«Ilouck cirepyromero» - nojcBeTKa cieryiomero sxoxaenus crpoku noucka (CTRL+K);

«ITonck TpemplIyImero» - MOJCBeTKa Tpeablaymero sxoxkaerns crpoku noucka (CTRL + SHIFT +
K);

«ITouck B mpoekTe» - BBI30B Auasiora noucka nanubix B upoekre (CTRL + SHIFT + F);

«/106aBuTh 51€MEHT» - JT0OABJIEHUE OJTHOTO M3 CJIEIYIONINX IJIEMEHTa B TEKYIIHl TPOEKT:

«Tun JaHHBIX» - HOBOTO TUIA JAHHBIX;

«DyHKIUs» - HOBOI (DyHKIUN;

«DyHKITMOHATBHBIN OJIOKY - HOBOTO (DYHKITMOHAJIHHOTO OJIOKA;

«I[Iporpammay - HOBYIO IpOrpamMmy;

«Pecypcs» - HOBBIH pecypc;

wrarusb! Jjis momyieit YCO;

«BblesiuTh BCE» - BbIIEJIEHHE BCEX 9JIEMEHTOB B aKTHBHON BKiajke pepakropa (CTRL +A);

«¥YIaauTh» - yJaJeHue IIPOrPaMMHOIO MO/IYJIsl, BBIJEJIEHHOI'O B J€PeBe IIPOEKTa.

Menio «Buay» npennasHadeHo it paboThl ¢ pegakTopaMu a3bIKOB crapgapra IEC-61131 u mpemocTapisier
CJIETYIONHEe BO3MOYXKHOCTH:

«O6HOBUTB» - OOHOBJICHUE JAHHBIX U cHATHe Bblaesienus B pegakrope (CTRL + R);
«OuncTurh OMmUMOKM» - OUKCTKa yKazareseit omubok B penakrope (CTRL + K);
«IIpubsmkenues - IMyHKT, B KOTOPOM MOYKHO BBIOpDATH B IIPOIEHTAX BEJMYUHY Macliraba;
«CMeHHTD IIpeJICTaBIICHIEe» - yOUpaeT Bce MaHeNH, OCTaBIsst TOIbKO pabouee nose(F12)

«COpoc pacnosioyKeHnsl maHeseit» - BOCCTAHOBJIEHUE PACIOJIOXKeHUs maneseit Beremiz B mcxomHoe co-
CTOsIHUE.

Memnto «Ilomornisy mpemHa3HAYEHO It OOpAIeHNs K BBIBOLY WH(MOPMAIMU B BHJE IUAJIOTA O CO3IATENIAX
JaHHOI cpempl - yHKT «O mporpammes.

MaHenb nHcTtpymeHToB

ITanens MHCTPYMEHTOB IpeicTaBiisieT coOOil IaHe b C KHOIKAMHU JiJisi OBICTPOro OOpalleHus] K 9acTo WC-
oJIb3yeMbIM (DYHKITUSM cpelibl pa3paborku Beremiz. OHa cOCTOUT M3 HECKOJBKHUX TAHEJEH, COMePKAIIAX
KHOIIKH: TJIABHOI'O MEHIO, COOPKM IIPOEKTa M yCTAHOBKU CBSI3U C IejieBbiM ycrpoiicTBoM. [logpobree 06 stux
MaHessIX pacckazano Huzke. [Ipn peakTMpOBAHUU MPOIPAMMHBIX MOJIyJIel, HATIMCAHHBIX HA rpadraecKux

2.2.
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SI3BIKAX, MMOSIBJISIIOTCS JOMOJHUTEIbHBIE ane n ¢ KHonKaMu. OHU PACCMOTPEHBI IIPU OIUCAHUH PEJAKTOPOB
rpaduuecknx si3bikoB cragapra IEC 61131-3 (em. 1. 5.7).

Kwonku ritaBaOro Menio
Ilaress MHCTPYMEHTOB, cofepKalas KHOIKK TJIABHOTO MEHIO MTpecTaBaeHa Ha Pucymnok 2.3 .
Crmcok KHONOK 1 uX QyHKIMIA OnuchiBaeTcs B Tabmure 1.

)l

= —r

& T

Pucynok2.3: — Ilanens mHCTPYMEHTOB

Tabauma 1 — Knonku manesm nHCTPYMEHTOB

BrewHnii Bug kHon- | HassaHue kHon- | PyHKUWMS KHOMKK
K1 K1

Hosbrit mpoekT CosaTh HOBBII TPOEKT

Otrkpeith  11po- | OTKPBITH CYIIECTBYIOIIUNA IPOEKT
eKT

CoxpaHuTth CoxpaHuTh TEKyIUil ITPOEKT

COXpaHI/ITb KaK COXpaHI/ITB TeKyHLI/Iﬁ IIPOEKT B OIIPEJIC/IEHHYIO ITalIKy

[Teuars [TeuyaTb Ha puUHTEpPE TEKYIIEH IPOrpaMMBbI

Ormena Ormena 1ocseHel MaHUITYJISIIIUU B PEIaKTOPe

[HoBropurh [ToBTOP OTMEHEHHON MAHUITYJISAINN B PEIAKTOPE

BripezaTn YaamuTh B Oydep oOMeHa BbI/IeJIEHHBIE B peIaKTOpe (hparmeH-
ThBI

Bcerasutn Bcerasuts dparments: u3 6ydepa oOMeHa B pelakTOp

oM <3| & EElE Bie

Ilouck B mpoek- | BoI3oB puasiora moucka JJAHHBIX B IIPOEKTE
Te

Knonku cOopkm mpoeKTa U yCTAHOBKH CBSI3U C IIEJIEBBIM yCTPONHCTBOM

ITanenn, cosepzkalias KHOTKU COOPKU TPOEKTA U COCTMHEHUSI C MEJIEBBIM YCTPONCTBOM, TIO3BOJIAET CKOMIIH-
JIIPOBATh U CKOMIIOHOBATH TEKYIIU{l IIPOEKT U, B CJIYUAe, €CJIM 3T OI€PAIUs 3aBEPINUIACH YCIENTHO (JaHHYIO
uH(bOPMAIMIO MOXKHO YBUJIETH B OTJIaJI04YHON KoHCOMM (cM. . 5.12.)), nepesarb u 3amyCTUTh IIOJLYYCHHBII
UCIIOTHSAEMBIH (hail Ha IeIeBOM yCTPONCTRE.

YacTb KHOIIOK J@HHOM IaHesn rokasaHa Ha Pucynok 2.4 .

Ta6.HI/II_[a 2 — Knonkn C60pKI/I IPOEKTa U CBA3U C IEJIEBBIM yCTpOfICTBOM Ha TaHeJIn MHCTPYMEHTOB

14 FnaBa 2. XapakTepucTuku nporpaMmmel
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Fu,
&
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Pucynok2.4: — [Tanesp cOOpKE MIPOEKTa U COEIMHEHUSI C IEJEBBIM YCTPONCTBOM

Breww- HaszeaHue kHomkn DyHKLUS KHOMKK
HUA BUA
KHOMKM
e
! Cb6opka mnpoekra B ju- | IosHag cOopka(KOMIMILAIMSA U KOMIIOHOBKA) TEKYIIETO IIPOEKTA
pekTopuu cOOPKI B manky build, Haxomsammuiics B mamKe, TIe XPAHUTCA TPOEKT
!

Ouwncrurhy jupekTopuio | Ymasenue manku build, e 6pu1 cobpas TpoeKT
COOpPKH TIPOEKTa,

. Tloakmountees k 1ene- | CoequHUTHCS C 1esieBbIM yeTpoiicTBoM 1o agpecy URI, koropsrit

Bomy IIJIK OBLI yKa3aH B HACTPONKAX IIPOEKTA

B Il 11 ST

0Ka3aTh KO, 0Ka3aTh KOJ CKOMIIMJIAPOBAHHOI'O IIPOEKTA sI3bIKE

Cr€HEePUPOBAHHBINA
PLCGenerator

! IIepenars I1JIK Ilepenectn mcnosinsieMsrit aiin, MOJIy4eHHBI B XO/e COOpKH

IIPOEKTa, Ha IeJIEBOe YCTPOICTBO
ﬁ Samycrurs [LJTK 3alycTuTh HA UCIOJIHEHNEe COOPAHHYIO TPUKJIATHYIO IPOrPAMMY

Ha I1eJIEBOM yCTPOiicTBe

OcranoButh  3amyiieH- | OcTaHOBUTH UCIIOTHEHUE PHUKJIA/IHOM IPOrPaMMbl Ha IIEJIEBOM
merit 1IJIK YCTPOHCTBE

B 3aBucumocTu or TOro, IIPOU3BEJICHO B HaCTOHH_[I/Iﬁ MOMEHT BpE€MEHH CO€JUHEHUE C I1eJIEBbIM yCTpOfICTBOM
WJIN BBIIIOJIHACTCA JIX IIPUKJIaAHaA IIporpaMMa Ha Hél\’I, IIOABJIAIOTCA W CKPBIBAIOTCA HEKOTOPbIC KHOIIKH.

Ha Pucynok 2.5 npuBeneHo cOCTOsSHEE JAHHON B ITaHEN, KOTJA COEIUMHEHNE C IIEJEBBIM YCTPONCTBOM yCTa~
HOBJIEHO U HA HEM y2Ke eCTh IIPUKJIaaHas mporpamMmMa. CoOTBETCTBEHHO, MOYKHO 3AIIYCTUTH C TOMOIIBIO KHOTI-
KI «3allyCK IPUKJIAIHON IPOrpaMMBbl» €€ WM IIepeiaTh HOBYIO, UCIIOJIb3Ysl KHONKY «Ilepemada npukJiaHOR
IIPOTPAMMBI ».

L Jd XA e S

Pucynok?2.5: - [Tanesas nHCTPpYMEHTOB COOPKM MPOEKTA W COEIUHEHUS C IEJIEBBIM yCTPOCTBOM

B cayuae, Korjia mpu ycTaHOBKE COEIMHEHUsT TTPOU3OILIN OIMUOKY, JaHHas uH(bOpMaIms Oy/IeT BbIBeIeHA
B OTJIAJIOYHYIO KOHCOJIb. Jlajiee OyaeT pacCMOTpeH KOMIIOHEHT «/lepeBo IpoeKTay, KOTOPBIN IIpeICTaBIsieT
CTPYKTYPY 3JIEMEHTOB, COCTABJISIONINX ITPOEKT.

2.2. PykoBoAacCTBO NporpamMmucra 15
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Oepeso npoekTa

JlepeBo npoekTa 00BIYHO PACIIOJIOKEHO B JIEBOH YaCTH OKHA Cpeiibl paspaborku Beremiz (cm. Pucynok 2.6 )
7 OTOOPAaYKAET CTPYKTYPY JIEMEHTOB, U3 KOTOPBIX COCTOUT IIPOEKT.

MpoekT

— - PyHELWOHaNLHLIe BNokK
T CounterST
g8 CounterFBD
£2 CounterSFC
IL| CounterlL
b CounterLD
& 3 plc_prg

resourcel

Pucynok2.6: — lepeBo npoekTa

B posn sstemenToB MOTyT BBICTYIIATD:
e Pecypcor;
e IIporpammusie Moaynu (dbyHknuu, byHKINOHATBHbBIE GJIOKA U IIPOrPaAMM) U UX COCTABHBIE UACTH;
e Turbl JTaHHBIX;
o [lnarumsr mogyseir YCO.

JlepeBo mpoeKTa IMO3BOJISAET JI00ABIIATH, YIAJIATH djeMeHThl. Oueparuy KONMMPOBAHUS U BCTABKH TOJIHKO
JOCTYIIHBI JIJIsT IIPOTPAMMHBIX MOJLYJIEH.

JlobaBienue sjieMeHTa B JIEPEBO IIPOEKTA

B mpaBoM HEXKHEM yIVIy JiepeBa MPOEKTa HAXOAUTCA KHONKa «-+» (cM. Pucynok 2.7 ), upu HazkaTuu Ha
KOTOPYIO, TOSBJISIETCS MEHIO JJIs BBIOOpa 100aBJIeHNsT HEOOXOAMMOrO JIEMEHTa B IIPOEKT.

B ciiyuae pobasiieHust mporpaMMHOrO MOJYJIs, T.e. Bbibopa myHKTa «DyHKIwmsy, «DyHKINOHAIBHBI OJI0K»>
unm «IIporpammas, nossurca guasor «Co3aarh HOBbIH IPOrpaMMHBIH MOLy/Ib» (cM. Pucynok 2.8 ).

B mammom mmasiore Tpu moss:
o «JIMs TPOrPaMMHOIO MOJLYJIST» ;
e «Tun mporpaMMHOIO MOJLYJISTS ;
o «43BIK».

WM, nprucBoeHHOE 110 yMOIIAHUIO, MOYXKET OBITH 3aMEHEHO Ha MMsi, COOTBETCTBYIONIEE HA3HAYEHUIO JAHHOI'O
IIPOTPAaMMHOI'O MOJyJIsA. B 3aBHCHMOCTH OT TOTO, KAKOH IIPOrpaMMHBIN MOJYJIb OBbL BHIOpAH BO BCILIBIBAIO-

16 FnaBa 2. XapakTepucTuku nporpaMmmel
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MpoekT

e .ﬂ @yHKUWOHaNLHbIE BnokK
........ 57| CountersT

........ 2| CounterFBD

........ |&| CounterSFC

........ |IL] CounterlL

........ [ CounterLD

8 8 plc_prg

resourcel

TWnkl QaHHbIX

. Dy HKEL KK
config.resourcel.main_instanc =Y

Dy HKUMOHANEHEIA BNok
Oporpammel

Pecypcel

Mopoep#xka CANCpen
C-pacwmpenve

Python dpaiin
WxGlade GUI

Modbus support
SVGUI

Pucynok2.7: — BerbiBatomee MeHIO T00ABICHUS SJIEMEHTOB IIPOEKTA

Co3zparte HoBEA POLU
ma POU: programO
Tun POL: | nporpaMma W

Azblk:

OTMEHWUTL | ]4

Pucynok2.8: — Iuajor q06aBjieHnsT TPOrPAMMHOIO MOJLYJIsS

2.2.
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eM MeHIO, B rojie « THIl TporpaMMHOTO MOJYJIst» OyJIeT HOJACTABIEHO NMEHOBAHNE JAHHOTO IPOIPAMMHOIO
Mozyitsi. B mosnie «$I3bIk» HeoGxomuMo BRIGpaTh 13 crmcka (eM. Pucynok 2.9 ) onuHs 3 s361k0B cradgapra IEC
61131-3 (IL, ST, LD, FBD, SFC), Ha koTopoM GyiyT peaan30BaHbl aJIrOPUTMBI U JIOTUKA PAGOTHI JAHHOTO
J00aBIISIEMOTO IPOTPAMMHOTO MOTYJISI.

Cospgate HoBblA POU

Vima POU: |program@

Twun POU: |nporparMmMa W

H2hIK:

5T

LD

FBD

S5FC

Pucynok2.9: — Beibop si3bIKa IPOrPaMMHOIO MOJLYJIsT

B cayuae Boibopa g06aBjieHns TUIA JAHHBIX, TOABATCS auasor (cM. Pucynox 2.10 ), B KOTOPOM HEOBXOIUMO
yKa3aTh MEXaHU3M CO3J[aHUsI HOBOI'O TUIA JTAHHBIX

=Y datatypel 3¢

MexaHWzm cozgaHna TUna: kMHOHMM e
WHdopmaywa o Tune:
BazoeklA TAMN: BOOL ¥ | McxopgHoe 3HavYeHWe:

Pucynok2.10: — lobasienne mosib30BaTENIbCKOTO THIIA JAHHBIX

JlobaBnenne HECKOJBKUAX 3JIEMEHTOB OJ[HOI'O THUIIA, HAIIPUMED HECKOJbKUX Iporpamm, (GpyHKuit, GyHKIHO-
HaJIbHBIX OJIOKOB IIPUBOJIUT K WX I'PYIIIUPOBKE B jepeBe mpoekTa. Kie oiHnM criocoboM 100aBjieHrns HOBOI'O
9JIEMEHTA SBJISETCS HAYKATHE ITPABOI KJIABUIIM MBIIIH 10 ONPEIEJIEHHOMY pas3jiey B jiepeBe mpoekTa. Ha-
upuMep, npu Haxkaruu Ha «DyHKIMOHAIbHBIE OJI0KK», IOSBUTCs BCIUIbIBaoiiee MeHio (cm. Pucynok 2.11 ). B
JIAHHOM MEHIO MOKHO BBIOpaTh «/[00aBUTH MPOrpaMMHBII MOIY/Iby WIN «BCTaBUTH MPOrPAMMHBIH MOIYIb>,

18 FnaBa 2. XapakTepucTtuku nporpammel
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ec/i1 OH OBLT CKOITUPOBaH B Oydep odMeHa.

JlobaBJieHre HOBOT'O JIEMEHTA UJIK BBIOOD CYIIECTBYIOMIErO B JIEPEBE IIPOEKTA IPUBOJIUT K IOSIBJIEHUIO [TAHE N
PETAKTUPOBAHUS W HACTPOEK COOTBETCTBYIOIIETO 3JEMEHTA!

o Ilanesr HACTPOEK IIPOEKTA;

o [lanesn, comepKalas TeKCTOBBIN pegakTop s3bikoB ST u IL;

o [Tanesn, conepxkaias rpadpudeckue pegakTopsl guarpamm s3eikoB FBD, SFC, LD;
o [Taness HACTPOEK pecypca;

o Ilanens pemakTUpOBaHNE THUIIA TAHHBIX;

o [lanesn nactpoek mrarnnoB mosuyseit YCO.

Kamgaﬂ BbIIICIICpEYNCICHHaA ITIaHeJIb PEAAKTUPOBAHUA 6y,£[eT paccMOTpeHa B IMOCJICAYIOMNX IMyHKTaX.

-gﬂ First Steps

................ J Countel

BecTapkTte POU
................ E Counterrow __|
................ ﬂ CounterSFC

................ M CDUﬂtEHL
................ m CDUF‘ItErLD

"""""""" resourcel

Pucynok2.11: — BenbiBaroree MeHO 100aBJI€HUST U BCTABKU ITPOIPAMMHOIO MOJTYJIST

VrianeHue 3;1eMEHTa B JI€PEBE IPOEKTA

VianeHue OCyIIeCTBIIAETCS HABEIEHNEM Ha OIPE/IEJEHHDII SJIEMEHT B JIEPEBe IIPOEKTa U HAXKATHEM Ha HEro
PaBOil KJIABUIINEHl MBIIIH, & Jlajlee B MOSBUBIIEMCS MEHIO BBIOMPAETCst MyHKT «YaamnTh» (cM. Pucynok 2.12

)

P b I

Konupoeate POU

................ [ resourc
MMepernMeHoRaT

VoanuTte
Pucynok2.12: — Yianenne ssiemenTa

IIepeI/IMGHOBaHI/Ie7 KOIIMpOBaHNE N BCTaBKa IIPOrPaMMHBIX MO,ILyJ'IefI
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lepeBo IpoeKTa O3BOJISET BBIIOJIHATH OIIEPAIINY IIEPENMEHOBAHNS , KOIIMPOBAHUS U BCTABKU JJIsl IIPOIPAMM-
HBIX MojyJsielt. KonupoBanue uin repenMeHOBAHIE OCYIIECTBIISAIOTCS C TIOMOIIBIO HAYKATUS TTPABOM KJIABUIIN
MBIIH Ha 31eMeHT (cM. Pucynok 2.13 ), cooTBeTCTBYIOMUII IPOrpaMMHOMY MOJY/IIO B JIepeBe IPOEKTa, U
BBIOOD COOTBETCTBYIOIIETO IIyHKTA MOSBUBIIETOCS MEHIO.

_______________ & o[ |

KonupoeaTte POU

MNepenmeHoRaTh

YoanuTte
Pucynox2.13: — KonupoBanue n mepenMeHOBaHUE JIEMEHTA

Beraska nporpaMMHOIO MOJLYJIS OCYIIECTBIISIETC B MEHIO (HasKaTHe MPAaBON KJIABUINEH MBI O JAHHOMY
9JIEMEHTY) KOPHEBOI'O 3JIEMEHTa JepeBa IIPOEKTa, COOTBETCTBYIOmEro npoekry (cMm. Pucynok 2.14 ):

—}- gﬂ First Steps

................ 57 Counts OobaeuTe POU

................ E T Bctaewte POU

Pucynok2.14: — BeraBka mporpaMMHOTO MOJTYJIst
Jpyrum criocoOOM BBITTOJTHEHNS BBIMIEOMNCAHHON OIEPAINHU sIBJISETCS BBI30OB MEHIO JIJIsI 9JIEMEHTA T'DYIIIH-
POBKHI MPOTPAMMHBIX MOJyJIeii omHoro tuma (em. Pucyroxk 2.15 ).

Jlasiee IpUBOIUTCST ONIMCAHVE TIAHEJN ITEPEMEHHBIX U KOHCTAHT, KOTOPAasi IPUCYTCTBYET IIPU PEJIAKTUPOBAHUN
[IPOEKTa, pecypca ¥ IIPOrpaMMHBIX Mojysieii (dbyHkiuu, GyHKIHOHAIBHOIO 6JI0KA, IIPOrPAMMBI).

— ﬂ First Stens
= ﬂ Dy Bctaeute POU
............ J CounterST

Pucynok2.15: — BeraBka nmporpaMMHOTO MOJTYJIst

MaHenb cnucka nepemMeHHbIX N KOHCTaAHT

ITaHesb COMCKa IIEPEMEHHBIX U KOHCTAHT (eM. PrucyHok 2.16 ) orobGparkaer ¢ OMOIIBI0 TabIInIbl IepeMeHHbIe
¥ KOHCTAHTBI, COOTBETCTBYIOIINE BEIOPAHHOMY IIPOIPAMMHOMY MOJLYJIFO, PECYPCY WK B IIE€JIOM IIPOEKTY.

Kaxxmas mepemennast mMeeT CJieIyIoOIIe mapaMerphb:

o Nms, npencrasiisiioiee coboil YHUKAIBHBIN nIeHTU(MUKATOD IIePEMEHHOI B IIpejiesiax eé o0IacTH BU-
JIMMOCTH U JeHCTBUS,;

o Knacc: «Inobanbubiiiy, «Bxony, «Boixomy, «Bxozn/Boixony, «Jlokanbnbiii», «Buemnuii», «Bpemen-
HBI»;
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f 1
Bl g0 test_main 3

OnucaHue: @uneTp knacca: | Bee v 5 == @
# 1 1mA Knacc Twvn PazmeweH1e WcxogHoe sHaqeHue | HacTpohka QnucaHwe
1 PLC_OU INokaneHelA INT HEW0.0.2.8193.0
2 PLC_IM INokaneHeliA INT HwW0.0,2.8192.0

Pucynok2.16: — Ilanesnb mepeMeHHBIX U KOHCTAHT

e Tun, onpemessionyit TUI IEPEMEHHOI ¥ MOXKET IpPUHAJIeXKaTh 0a30BOMY THILY (B COOTBETCTBHH CO
crannaprom IEC 61131-3), mosb30BaTesbcKoOMy THILY ([NCEBIOHUMY W IIOJIMANIA30HY CYIIECTBYOIIETO
THUIIA, EPEIUCIIEHNIO, MACCUBY, CTPYKTYpPE) WU THUILY (DYHKIMOHAJLHOrO GJI0Ka (CTAHIAPTHOMY K/
[OJIb30BATEIBCKOMY );

e Pasmerenne - maentuduraTop, HEOOXOAUMBIN JJIsT CBA3BIBAHUS JAHHONW TEpPEeMEHHON ¢ IepeMeHHON
aruaa momyist YCO;

L] HCXO,ZLHOQ 3Ha4Y€HUE 3Ha4YCHHEC - THUINAJIN3 Al HepeMeHHOfI HEKOTOPBIM HaYaJIbHBIM 3HAYCHUCM;

e Hacrpoiika - 3a7ianue KOHCTAHTHOCTH, PEMAHEHTHOCTHU (COXPAHEHUE €€ 3HAYEHUs] B SHEPIrOHE3aBUCUMON
HAMATU) U HEPEMAHEHTHOCTH II€PEMEHHOIH;

e Omnucanue - KOM]\/IeHTapI/Iﬁ K Ha3HaA4YCeHUIO /:LaHHOfI HepeMeHHOﬁ NJIM KOHCTaHTDI.

TlepBbiit cuMBOJT IMEHN TIEPEMEHHON MJIM KOHCTAHTHI JOJIPKEH OBbITh OyKBOI, NN CUMBOJIOM ITOY€PKABAHUSI,
Jajiee MOTYT CJIeIOBaTh IUMPbI, OYKBBI JIATHHCKOTO ajidaBuTa W CUMBOJBI moauepkuBanus. Habop Bo3-
MOXKHBIX BapPHUAHTOB KJIACCOB IIEPEMEHHBIX 3aBUCUT OT THIIA IJIEMEHTA IMPOEKTa, PEIAKTUPOBAHIS KOTOPOIO
ocymiecTBigercsd. JIBoitHON KUK Ha 100 «Pa3Merenres BBI3BIBAET OsIBJIEHNE KHOIKHU <. .. », TOKA3aHHON
na Pucynok 2.17 :

PazmelweHKea

#AIW0.0.2.8192.0

Pucynok2.17: - Tlone «Pasmemniennes maHe n mepeMeHHBIX U KOHCTAHT

Hakarve Ha JaHHY0 KHONIKY LPUBOAWUT K IOsiBJIeHHIO jauajora «IIpocmorp mupexropwmii» (cm. Pucynok
2.18 ), T.e. ciucka mepemeHHbIX Moxyseii YCO, KOTOpble MOIYT OBITh CBSI3aHHBI C IIEPEMEHON B NAHesN
IepeMeHHBbIX U KOHCTAHT. [Ipyu BEIOOpE B JAHHOM JHAJIOTE OIPEIEIEHHON EPEMEHHON U HAYKATHHN KJIABUIIN
«OK» B nosie «Apec» Oyner mobasiieH ajpec nepemennoii Brerrnero momaysst ¥ CO.

IToste omum O3BOJISIET OTPEJIEIUTH TEPEMEHHYIO KaK KOHCTAHTY. COOTBETCTBEHHO, €CJI KOMITHJISITOP OOHA-
PYKHUT B Kojie (pparMeHT, B KOTOPOM IMPOUCXOJUT U3MEHEHUE ITON IepeMeHHON - Oy/1eT BbIBe/IeHa OMnbKa
rommmsanuu «Assignment to constant variables is not be allowed» B «Orinamounoit Korcouy. Keanudu-
karop «KoHcranTas He MOXKeT ObITH HCIOJIB30BaH B 00bsABJIEHNN (DYHKIMOHAJIBbHBIX 0JI0KOB. [lobaBienue,
yJIAJIEHUE U TIepeMeIeHre TIePEMEHHBIX TPOUCXOIUT ¢ TIOMOIIBIO CIIEIUATBHBIX KHOMOK HAa, MTAHEJN TTePEMEH-
HBIX U KoHCTaHT. Onucanus JAHHBIX KHOIOK IpeJCTaBIeHbl B Tabure 3.

Ilanenb mepeMeHHBIX ¥ KOHCTAHT IPEJIOCTABIISET BO3MOXKHOCTD (DUIBTPOBATHL OTOOparkaeMble TIEpEMEHHbIE
0 UX KOHKpeTHBIM Kiaccam («Bxomy «Boixomy, «Bxon/Beixomy,
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MpocMoTp anpekTopuin

ﬂOCTyHHbIE pazMelleHKa:

- canopen
= master
+ B MokansHele 3anucu
- SlaveNode
#| 0x1001-0x00: Error Register
*| 0x2000-0x00: OutVar
*| 0x2001-0x00: InVar

Hanpaenenwe: Bce ¥ | Twun: |Bce

hd OTMEHWUTE

0K

Pucynok2.18: - duasor «IIpocMoTp aipecoBs, BhI3bIBAEMBIN U3 mojis «Aapecs

«Buemmnwniiy, «JIlokanbublii», «Bpemennbtit» ) niu crpyunupoanubiM KiaccaM («VuTepdeiicy u «Ilepemen-
HbIe» ). JlaHHAs Ollepanus BBIIOJIHsIETCsI ¢ TIOMOIIbI0 dbyHkun «Puiabrp Kiaccay (em. Pucyrox 2.19 ).

@uneTp knacca: Bce

swienne lcxopHo Bee

- WHTepdeic

Bxopg
Brixop
Bxop/Brixon

BHewHwWRA

MepemerH:le

NokankHkIRA

BpemeHHuIA

Pucynok2.19: - Quprparus 0ToOpakeHus IEPEMEHHBIX B [TAHEJN [T€PEMEHHBIX U KOHCTAHT

Tabauna 3 - Knonku 1obaBieHus, yaaeHne U IePEMEIIeHNs IIePEeMEHHBIX Ha, TAHE/ N IEPEMEHHBIX M KOHCTAHT

22
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BHuewHwnii Bug | Hazeanue kHomku DyHKLMSA KHOMKN

KHOMKM

Ll Hobaputh 1mepemeH- | JlobaBUTh HOBYIO IIEPEMEHHYIO B IIaHEJIb IIEPEMEHHBIX U KOH-
HYTO CTAHT CO 3HAYEHUSIMU 10 yMOJTIAHUIO

=
Viamure — mepeMeH- | YIaJuTb BbIJIEJEHHYIO IIEPEMEHHYIO U KOHCTaHTY
HYIO

dilis

Jllr Ilepemecturs  mepe- | Ilepemernenne mepemMeHHoO# B TabIHIE TEPEMEHHBIX U KOHCTAHT
MEHHYIO BBEPX BBEPX HA OJHY ITO3UIIIO

[Tepemecturs mepe- | Ilepemernenne mepemeHHON B TabJnIle MEPEMEHHBIX U KOHCTAHT
MEHHYIO BHU3 BHU3 Ha OJIHY IIO3UIIUAIO

MaHenb HacTpoliku NpoekTta

ITaness pegaxTupoBanus npoekra (cM. Pucyrox 2.20 ) cocTouT u3 naHe u HEPEMEHHBIX U KOHCTAHT, a TaKKe
HACTPOEK COOPKU MPOEKTA U JIAHHBIX O MPOEKTE.

KoHdwrypaumoHHsle nepemenHele | CeoicTea npoekta | KoHdurypauua

Pucynok2.20: - ITanesn HACTPOitKN ITpOEKTa

Hacrpoiiku c6opku npoekta (cMm. Pucynok 2.21 ) H03BOJSIOT 33JaTh CJIELYIOIIUE TIADAMETPbL:

«URI cucrembl ucnosinenus» - yHuuIupoBaHHbIl (e1uHO00pa3HbIil) naeHTudOUKATOP pecypea, B JIaH-
HOM CJIydae IOJ PeCyPCOM MMOHUMAETCsl TIeJIeBOe YCTPOCTBO. JIaHHBIM ajpec HEOOXOMUM JIJIsl PeXKUMA
OTJIAJIKH.

«BaHpeTI/ITb pacIupeHusa» - yCTaHOBKa JaHHOI'O (’pnara IIO3BOJIAET HE YIUTBIBATDH IIPpU c6opKe IIPOEKTa
BHEIIHNE IIJIAIrUHbI,

«bubsmorexkn» - [TO/TKJTIOYAEMbIE JIOIIOJTHUTETbHBIE 6ubImoTeKN: «Native Librarys,

«Python Library», «SVGUI _Library»;
«enesast muardopmas - BHIOOP U3 CIIUCKA KOMITUJISATOPA JJIsl apXUTEKTYPBI 1IEJI6BOT0 YCTPOCTBA;

«Kommuagarop» - uMs ucnosageMoro daiiia KoMuuiaropa (ecjan OH OIpeIeéH B rI00aIbHBIX IIepe-
MEHHBIX CpeJibl), JIubO MOJIHBL IIyTh K HEMY;

«CFLAGS» - ykazanue duiaros C KOMIUJISITOPA;

«JIMHKOBIIMK» - UM$ UCIOIHAEMOro (hailia KOMIOHOBIIUKA (€CJIU OH OIPEIEICH B TI0GAIBHBIX IIepe-
MEHHBIX CPEJIbl), JIUOO MOJIHBIA IIyTh K HEMY;

«LDFLAGS» - ykazanue ¢JiaroB KOMIIOHOBITMKA;

Tak>ke B HACTPOIKaX COOPKHU MMPOEKTA UMEIOTCSI JIBé KHOIKH, OMMCAHNe KOTOPBIX MIPUBEJIEHO B TabuIe 4.

Tabmuna 4 - KHonKK B 1maHe/ i HACTPONKNA COOPKH ITPOEKTa,
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KoHpWrypaUunoHHee NepeMerHele | CrofcTea NpoekTa | KoHdurypauwma

HacTpoitkn Beremiz

URI ereTeMel MENOMHEHWA: L(I!C;AL:«r

BBI'IPETHTh paclMpeHnA:

BubnuoTekn
Enable_Native_Library: ~
Enable_Python_Library: 4
Enable_SVGUI_Library: ™
Lenepan nnatcopma: Linux e
Lenepan nnatcopma - GMU/Linux
i~
W' Komnunatop: gcc
CFLAGS:
TuHKoBLW MK gcc
LDFLAGS:

Pucynok2.21: - Ilanenb ¢ HACTpOIKAMEI IPOEKTA

Brew- Ha- DyHKUNSA KHOMKM

HUA  BMA | 3BaHue

KHOMKM KHOMKU

A

F MDBK - | Bozos «Ilanenn oTobpazkeHus IpOMeKyTOIHOrO Kouay (eM. 11. 5.5.1), mis BeiBoja
KOJ, KOJIa, U3 KOTOPOro remepupyercsa ST Ko BCEro ImpoekTa

I g3 Qaitnor | Beeos «Ilamenn ¢daitmoB nmpoekTay, B KOTOPO MOXKHO BBIOPATH (hailabl HeoOXO-

b

IPOEeK- JUMBIE JIJIsT TIEPeIad Ha IeI€BOe YCTPONCTBO BMECTE € UCIOHSIEMBIM (haitioM
Ta (cm. . 5.5.2)

Bkiazka «IIpoexrs (cm. Pucynox 2.22 ) mo3BoJiser 3a1aTh: UMl IIPOEKTA, BEPCUIO IIPOEKTA, UMsI IPOJLYKTA,
BEPCUIO [IPOJIYKTA U PEJIN3 IPOIyKTA.

f |
MNpoekT | AsTop [padwka @ [lpoyee

ma npoekTa (0BAzaTensHO): First Steps
Bepcua npoekTa (onumoHansHo):

mA npopykTa (06AzaTensHo): Beremiz
Bepcua npogykTa (06AzaTeneHo): |1

Penwz npopykTa (onumoHaneHo):

Pucynok2.22: — Bknagka ¢ JaHHBIMU TPOEKTa
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Bruagka «Aprop» (em. Pucynox 2.23 ) mossosisier 3amath: Vms kommanuu, URL-azpec komnanum, Vmst
aBTopa, HasBaHue opraHu3aliuu.

Mpoekt | AeTop | [pacuka | [poyee

KomMnaHua (o6A3aTensHo): |Avangard

CaiT KoMnaHuK (onuroHansHo):
|maA aeTopa (onuuoHaneHo):

OpraHnzauua (onunoHansHo):

Pucynok2.23: — Bkiagka mammbie 06 aBTOpe MPOEKTA

Bkuagika «I'padukas (M. PucyHox 2.24 ) mos3BosisieT 3aaTh pa3Mepbl CTPAHUILI U Pa3peIleHne CeTKH JIIs
pesakTopoB auarpamm rpaduueckux sisbikoB FBD, LD u SFC.

Mpoekt | Aetop | lpadpuka | Mpouee

Pasmep cTpaHuubl (onumoHansHo):

WwpnHa: | O
BeicoTa: O -
War ceTkm:

FBD | LD | SFC

FopusoHTankeHelA: | 5

BepTukaneHeia: ‘H

Pucynox2.24: — Bxiragka rpaduka

Bkianka «IIpouees, nzobparkennasi Ha PucyHok 2.25 | 103BoJIsleT BbIOpaTh sI3bIK MHTepdeiica 1Jisi Cpejibl
paspaborku Beremiz u ykazaTh JOMOJTHUTEIBHOE TEKCTOBOE OIMCAHUE JIJIsi TTPOEKTA.

IIpu 3amycke cpempr pazpadorku Beremiz s3bIKOM IO yMOJIIAHUIO ABJISETCH S3bIK, COOTBETCTBYIOIIUI TEKY-
et JIOKaJ M OIepaIrinoOHHON crucTeMbl, ecan (haity Jjis JaHHON JIOKAJJIW MPUCYTCTBYIOT. B caydae oTcyTcTBUsS
JaHHBIX (HallJIOB, YCTAHABJINBAETCH AHIVIMIICKAs JIOKAJIb, KOTOpas JocTymnHa Beerja. Dailabl JoCTyIHBIX JIO-
KaJlell pacrosiaralorcst B nanke beremiz/locale.

ITarens oTOOparkeHMsT TPOMEXKYTOTHOTO KOJIA

Hannag naness (cMm. Pucynox 2.26 ) upencrasisier coboit TeKCTOBBIA PeJAKTOD, 0TOOPAKAIOIUIL C [IOJICBET-
KO CHHTaKCHCa U HyMepaleil CTpOK Koj| Ha si3bike ST, JOCTYIHBIN TOJBKO JIst aTeHusi, 6e3 BO3MOKHOCTH
PelaKTUPOBAHUSI.

OTKpbITHE JAHHON IIAHEJM JOCTYIHO HOCJe COOPKHU IPOEKTa ¢ MOMOIIBIO COOTBETCTBYIONIEH KHOIKHU (CM.
rabuuiy 2).

ITanens daiiioB mpoekTa
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MNpoekt | Aetop Mpoyee

[pachumka

Azelk (onNuWoHaneHo):

OnucaHWe cogepXuMoro (onuUoHansHoj:

Pucynok2.25: — Bkitajika ¢ HacTpoiKaMu sI3bIKA U OMHCAHUEM ITPOEKTA

"EC code 3£

;TFYPE

LOGLEVEL (CRITICAL, WARNING, INFO, DEBUG) := INFO;
3 END_TYPE
4
5 COFUNCTION BLOCK LOGGER
6 VAR_INPUT
7 TRIG : BOOL;
8 MSG : STRING;
9 LEVEL : LOGLEVEL := INFO;
10 END_VAR

Pucynok2.26: — Ilaness oTobpaskeHust TPOMEXKYTOTHOIO KOJia Ha s13bike ST

Hauens daitaos npoekra (cMm. Pucynok 2.27 ) comepKuT BCTPOEHHbIH IpoBoaHUK (ailios (cipasa), B KOTO-
poM bailyIbl MOTyT OBITH BBIJIEJIEHBI U MEPEHECEHDI B JIEBYIO IaCTh.

Bce manumysisinun ¢ daiiiaMu OCyIIecTBISIOTCS C IIOMOIINBI0 KHOIOK, PACIIOJIOXKEHHBIX B CEPEJIMHE JAaHHOM

manesu. VIX onucanue npuBeieHo B Tabiuie 5.

Tabuna 5 - Kaonku B nanenu aitjioB mpoexTa

BHewHwuii HaseaHue kHonku DyHKLUNUSA KHOMKMN

BUA KHOMKM

—|
VYaamuth daitn u3 jgeBoit qu- | YaaJieHue BbIIEIEHHOTO (daiija M3 JIEBOrO CIMCKa 100aB-
peKkTopuu JIEHHBIX (DallJIOB B IIPOEKT

L
CkonupoBarb daitn u3 npa- | JobaBuTh BbIJeeHHbINH (dailjl U3 IIPOBOJIHUKA (DAJIOB B
BOIl JIUPEKTOPUH B JIEBYIO [IPOEKT

iy

el CkonupoBath aiin u3 jepoit | J[obaBuTh B TEKYIIYIO IAIKY ITPOBOJHUKA (hailioB ciieBa
JUPEKTOPUU B IIPABYIO BBIJIEJIEHHBIN (haiilyl B crucke (hailjioB mpoekTa

Hanubie daitibl 6yIyT 1Mepeanbl Ha IeJeBOe YyCTPONCTBO BMeCTe ¢ MCIOJHsAeMbIM daiiiiom. Kak mpasuiio,
STUMHU JIOMOJHUTETLHBIMU (hailjlaMu IPOEKTa SIBJISIFOTCSI CTOPOHHUE OUOJIMOTEKHN, HEOOXOUMBbIE JIJIsi KOPPEKT-

HOit paboTel 1aruuHoB Mojyseir YCO.

26
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[ 1
+*|Mpoekr | & @aiins npoekTa

Dainnel NpoekTa:

mb_master.c
mb_master.h
mb_master.o
mb_rtu.c
mb_rtu.o
mb_slave.c

mb_slave.h

Bce chaine (*.*)

c2

[oMaLIHAR QUPEKTOpUA:

|l Modbus

COPYING
COPYING.LESSER
Makefile

README

libmb.a

libmb.so
mb_addr.h
mb_ascii.c
mb_ascii.o

mb_ascii-private.h

mh Aec itil b

Bce chainel (*.*) v

Pucynok2.27: — Bkianka daitasl mpoekTa

TekcTtoBbii pegakTop a3bikos ST u IL

Tekcrosoiii pepakrop a36ikoB ST u IL (cm. Pucynok 2.28 ) mozsosiger co3maBaTh U PEJAKTUPOBATDH AJITO-
PUTMBI ¥ JIOPUKY BBITIOJHEHUs IPOTPAMMHBIX MojtyJieil Ha s3bikax ST u IL.

P ——
< MpoekT -1 CountersT 3

OnucaHue:
# ma Knacc
1 |Reset Bxon BOOL
2 Cnt NokaneHeA INT
3 ouUT Brixog INT
4  ResetCounterValu BrewHwi INT

1|f[n' Reset THEN
2

Cnt := ResetCountervalues;
3 DELSE
4 Cnt = Cnt + 1;
5 END_IF;
6
T out := Cnt;

@uUneTp knacca: |Bee

McxogHoe 3HaYeHne

v g == 4

HacTpoika onucaHne

KoHcTaHTa

Pucynok2.28: — Tekcrosbrit pejiakTop sizbikos ST u IL

OH 00ecrednBatOT CJIEJYIOIIe BO3MOKHOCTH:

[ ] HO,ZLCBGTKy CHHTaKCHCa KOJa, HaIIMCaAHHOI'O IIOJIb30BaTeEJIEM, T.€. BBIICJICHHA 0COOBIMUI IIapaMeTpaMu

mpudTa KII0YEBbIX CJI0B TAHHBIX S3BIKOB;

e Hywmeparuu cTpoK, ITO MOYXKET OBITh MMOJIE3HBIM IIPU BO3HUKHOBEHUHN OIMUOOK B IIpOrpaMMe, T.K. TPaHC-
ssitop kKoza ST B C BeIaéT HOMED CTPOKH, B KOTOPOIi HaiijieHa OIInOKa;

L4 CBOpaHI/IBaHI/Ie KOJIa CTPYKTYPHBIX 3JIEMEHTOB s3bIKa: OIIPEICJICHUA beHKI_II/II/I7 OoIpene/JieHue TUIla U T.

IL.

2.2. PykoBoAacCTBO NporpamMmucra
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VBeJsimuenne Wik yMeHbIIeHHe pa3Mepa mpudT BbITOIHETCs ¢ oMombio Ctrl + <Kogécuko MbImm>.

OmnurcaHmne CHHTaKCHCA, OCHOBHBIX KOHCTPYKIIUI U IIPUMEPOB UCHOJIb30Banus si3bikoB ST u IL mpusenensr B
ommcaHnn s3bIkoB crarmapra MOK 61131-3.

Ipachnyeckue pepgaktopsbl gunarpamm sssikos FBD, SFC, LD

JlaHHBIE PEIAKTOPBI MIO3BOJISIOT CO3/IaBATh U PEIAKTHPOBATH AJITOPUTMBI U JIOTUKY BBIIIOJTHEHHS IIPOIPAMM-
HBIX MOJyJIeil, HanucaHHbIX Ha sizbikax FBD, SFC u LD.

Penakrop szpika FBD

OcHoBubIME 351eMeHTaMu si3bika FBD sBisrorest: mepemennsie, (byHKImona bHbie 6J0KK 1 coefuaenus. [1pu

pPeJaKTUPOBAHUN FBD JAuarpaMmbl, B ITaHEJIX HHCTPYMEHTOB IIOABJIACTCA CJICJIYIOIasd ITaHeIb (CM. PMCyHOK
2.29).

s @

Pucymnok2.29: — Ilanens penakruposanus FBD nuarpamm

C moMoIbIo JaHHOM IAaHEeJH MOXKHO J00aBUTH BCe 3jeMeHTHI si3bika FBD (HasHadeHume KasKjaoil KHONKH
omnmcano B Tadsue 6).

Tabsura 6 - Knonku B manenn ¢aitjioB IpoekTa,

Brew- HaseaHne kHon- | PyHKUMUS KHOMKM

HUA  BUg | KK

KHOMKM

[3 Boinemenne 06n- | IlepeBon ykazare st MBI B COCTOSTHHE, TIPU KOTOPOM MOKHO OCYIIECTB-
€KTOB Ha JHa- | JISTh BbIJeJIeHne OOBbEKTOB PEJAKTOPE OHOrO U3 rpaduvuecKux s3bIKOB
rpaMme

@ IIepemernenue IlepeBon ykazaTesst MbIIIM B COCTOsIHUE, IIPH KOTOPOM MOXKHO U3MEHSATH
JIMarpaMMbl pa3Mephl peJaKTOpa OJIHOTO U3 IpadUUECKUX A3BIKOB, C IOMOIILIO €ro

HepeMeIreHnst

Coznate HOBbIM | BbI30B guajora co3jaHus KOMMEHTaPUS
KOMMeEHTapuii

JobaBuTh mepe- | Bbi3oB amasora mobaBieHUs IepeMeHHO
MEHHYIO

‘ 5
L4 B R

JobaButhb BreizoB muastora mobaBieruns GyHKIMOHAIHHOTO OJIOKA,
DYHKITNTOHA b
HBIH OJI0K

b

HobaButh moa- | Bbi30B anasora go0aBIeHUsT COETMHEHUS
KJIIOYEHUE

st 9TOTO HEOOXOIMMO yKa3aTeJIeM MBI BhIOPATh HEOOXOMUMYIO KHOMKY W HaKaTh Ha CBOOOIHOE MECTO
B obsactu pegaktuposanns FBD nmarpammbr. B 3aBucuMocTs 0T BRIOPpAHHOIO 9JIEMEHTA MOSABITCS OIIPeIe-
JIEHHBIE JIMAJIOTH JI00ABJICHUS JAHHOTO JIEMEHTA.
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Amnasioruvsble JIeCTBHSI MOYKHO BBIIIOJHUTD C ITOMOINBIO BCILIBIBAIONIETO MEHIO B OOJIACTH PeaKTUPOBAHUS
FBD gmarpamvs. BbI30oB JJaHHOIO MEHIO IIPOUCXOIUT HAYKATHEM IIPABON KJIABUIIE MBIIIH U BBIOOPOM IIyHKTA
«JlobaBuThb», B KOTOpoM Oyer: «Biok», «Ilepemennasy, «Ilomkmodenues, «Kommenrapuii» (cM. Pucynok
2.30 ).

OYMETUTL NoOpAOOK MCMONHEHWA

CHpocKTeE NOPAQOK UCNOMHEHKA

[MepemeHHan

MogknoYeHKue

Bcraeute KoMMeHTapuia

Pucynox2.30: - BermibiBaroriee MeHio pefgakTopa s3bika FBD

Jlamee paccMOTPEHO T06ABIEHIE KAZKIOTO SJIEMEHTA B OTHAECJILHOCTH.
JlobaBiierne GpyHKIIMOHAIBLHOTO OJIOKA

IIpu mobapiernu GyHKIIMOHAIBHOTO OJI0KA OJHUM W3 OIMUCAHHBIX BBIIIE CIIOCOOOB, mosiBUTCA quajior « CBoii-
crBa Gsioka» (cM. Pucynok 2.31 ).

CeoiictBa Gnoka

Tun: Vins:
Q =
Bxopbl: p.
+/ Bpemn =
+ Cpevroesie onepauwm MopAagok cnonHeHWA: 0
-/ BuToeele onepauum YnpaeneHWe UCNonHEHWEM:
AND MpocmoTp:
OR
XOR
S XOR
-{IN1 OUT |-
Neckmodarowes KA N2
(ANY_BIT:IN1, ANY_BIT:IN2) ==
(ANY_BIT:OUT)
OTMeHNTE oK

Pucynok2.31: — CpoiictBa QpyHKIITMOHATLHOTO OJIOKA

B mannOM nmasiore mpuBesieHO KpaTKoe OnucaHue (PyHKIMOHAJIBLHOTO OJI0KA U MPEI0CTaBIEHA BO3MOYKHOCTH
3a1aTh HEKOTOPbIE CBOWCTBA (UMsl, KOJIMIECTBO BXOJOB, IOPSIIOK BBHINOJHEHUS U T.J1.).

Omrust «Ypas/ieHre HUCHOJHEHHEeM» 100aBisieT B (DyHKIIMOHAIBHBIN OJIOK JOMOJHATEIbHDBIE TapaMeTphb
EN/ENO, o xoTopbIx mompo0Hee paccKa3aHO B NMpuiokeHnw 5. JIJisi cOXpaHEHUs] M3MeHeHWH HeoOXOIMMO
vaxkarb «OK». OpHuM u3 coiicTB siBjisiercsi «I1opsiloK MCIIOJIHEHUST>.

JobGasyienne (myTeM KOIMPOBAHUS CYIIECTBYIOMEro OJIOKA), yadeHue U nepeuMeHoBanue GyHKIMOHAIBHOTO
6JI0Ka OCYIIIECTBJISAETCs P TOMOIYM KOMaHI MeHIO «PemakTupoBanmes B IJIABHOM MEHIO WA C IOMOIIBIO
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BCILJIBIBAIOIETO MEHIO JINarpaMMbl (CM. Pucynox 2.31 )

Ciremyer orMeruThb, 9T0 (DYHKIMOHAJIBHBII OJIOK MOXKeT ObITh Tak 2Ke jobasiieH u3 «I[lanesn 6ubimorekn
dbyukuumit 1 GyHKIuoHANBHBIX 6JI0KOB», neperackuBanueM Mmbiim (Drag&Drop) soibpannoro 610Ka Ha Ia-
HeJib pefakTupoBanus guarpammbel FBD.

Hobasyienne nepeMeHHo

ITepemeHHBIe TOGABIISIOTCS U3 TIAHEIN IIEPEMEHHBIX M KOHCTAHT ¢ MOMOIIbIo neperackupanus (Drag&Drop)
JIEBOII KJIABUINENl MBIIK 3a 00JIACTH, BBIJIEJIEHHYIO KPACHBIM IIBETOM Ha Pucynok 2.32 , B 00J1aCTh pejaKkTh-
poBanusg FBD amarpamw.

[ 1
L8| ple_prg ¥
Onucanme: ®uneTp knacca: |Bee v G = '{f @
# Ima Knacc Twvn PaamelweHne |McxogHoe aHaveHwe| HacTpolka OnwucaHwe
1 |Reset Bxon BOOL
2 |Cntl Buixog INT
3 Cnt2 Beixog INT
Cnt3 Beixog INT
CounterSTO
Counter5T

Reset Reset out

CounterFBDO

CounterFBD

Reset Reset out 4’?‘

Pucynok2.32: — JlobaByieHne iepeMEeHHON 13 TAaHeJ U TIePEeMEHHBIX U KOHCTAHT

il

VsmenuTs napamMerpsl epeMeHHONH MOXKHO B juasiore «CBoiicTBa nepemennoit» (cm. Pucynok 2.33 ), HakaB
Ha HeE JIBa pa3a JIeBOU KJIABUIIIEH MBIIIH.

CBOACTBa MepeMeHHbIX

Knacc: Bripaxerue:
‘bblxon b Cnt3
MopAQok McnonHeHWA: Cntl
0 “ cnt2

Cntd
MpocmoTp:

- Cnt3
OTMEHWTE OK

Pucynok2.33: — CoiicTBa nepemMeHnHon
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B saHHOM smasiore MOYKHO 3a/IaTh TIOPSJIOK MCIIOJIHEHUS IEPEMEHHO 1 n3MeHnuThb €€ Kiace («Bxomy, «Bbi-
x071», «Bxon/Beixozy ).

JobaBieHne MOIKIIOICHIST

B Tex ciydaax, Korma HEOOXOIMMO MEpPEIaTh BHIXOIHOE 3HAUEHIE OJHOTO (DYHKIIMOHAJIBLHOTO OJIOKA Ha OTUH
13 BXOJOB JIPYIOro, yJa00HO UCIOJIb30BaTh djieMeHT «Iloakiitodennes. IIpyu npsiMoOM COEIUHEHUH C TIOMOIIBIO
[IePeTACKUBAHUSI BBIX0/1a OJIHOTO (DYHKIMOHAJBHOIO 6JI0Ka K BXOMY JAPYTOro IMOJIyIUTCS IIPSMOE COeIMHEHNE
C ITOMOIIBIO YEPHOI coeIMHUTEIBbHON Jimann. Ha cxemax ¢ GOJIBIITIM KOJIMYECTBOM (DYHKITMOHAJBHBIX OJIOKOB
anemenT «llomkaiouennes MO3BOJIAET M30EXKATH MEPECEUEHUS MPSIMBIX COCIUMHEHUI, KOTOpBHIE MPUBOAUT K
TOMY, 9TO CXE€Ma CTAHOBHUTCH MEHEe IOHATHOM.

Tocse BBIGOPA mMOGaBIeHust smeMenTa «llogkimodernes mosBuTcs muanor «CBOWCTBa MOAKIIOYEHNsT» (CM.
Pucynok 2.34 ).

CBoRCTBa NoAKNIOYeHAS

Tin: MpocmoTp:

*! KoHHekTOp

MpoponxeHne
- » ConnectionO

Wma:

Connection0

OTMEHWTE OK

Pucynox2.34: - JIlnanor mobasiennsa moakaodennsa ayusa FBD

B mannom mmasore MOXKHO BBIOpATh THI coeanHenust: «BbIXoaHoe coeimHeHne» - JJIsT BHIXOIHOTO 3HAYUEHUS,
«BxomHoe coenmHeHne» - NIl BXOJIHOTO 3HAYEHUS, & TaK YKe HeOOXOIMMO yKa3aTh UMs JAHHOTO COETIMHEHUSI.
Ha Pucynoxk 2.35 mpejcraBjieH mpuMep UCIOIb30BaHUST COEIMHEHM.

{#E3e ple_prg | T8 CounterFBD 3¢ | =

Onumcanme: DuneTp knacca: Bee ~ e - &

# Vim=a Knace Tun IcxoaHoe sHadeHn HacTponka Onucarmne
1 Reset Bxon BOOL

2 ouT Buixon INT

3 Cnt Mokansmei INT
a

ResetCounter\ BHewHwiA INT KoncTanTa

[} —]
[ resucr
]
ResetCounterValue

Pucymnok2.35: - Ilpumep FBD nmarpaMmbr ¢ ucmomp30BaHAEM TOIKIIOICHTIT

Oyukiusg «MAX» na Beixome «OUT» mmeer HeKOTOpoe 3HaUYEHHE, KOTOPOE C IOMOINBIO COEMHEHUS
«RESULT> mnepenaércs Ha Bxox «IN1» B dpynrumio «MIN». B dysxmum «MAX» wucrnosab3yercst coeiu-
nenne Tumna «BwixomHoe coemmuenues, B dyuknuun «MIN» - tuna «Bxoanoe coemunenmes. mena y atux
COEJIMHEHU, COOTBETCTBEHHO, OJINHAKOBBIE.

JobaBienne KOMMEHTapUEB

Penakrop FBD nuarpamu (u ocrajbHble PeJaKTODBI, O KOTOPBIX OyeT PacCKa3aHO HUKE) O3BOJIAIOT 106aB-
JIATH KOMMEHTapU Ha JUualrpaMMy. HOC.He BI)I60pa Ha ITaHeJIn peJaKTUPOBaHUA KOMMEHTapud 1 )1068,B.HGHI/IH
ero B 00JIACTh PEJIAKTUPOBAHUs MOSIBUTCS jmasior (eM. PucyHok 2.36 ) jiisi BBOJIa TEKCTa KOMMEHTAPHSL.

Tocne naxarus kuonku «OK» kommentapuii nogBurcs Ha auarpamme(cm. Pucyrnok 2.37 )
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PepakTipoeaTh KOMMEHTapKIA

Beeaure Tekcr KOMMeHTapuAa

OTMeHUTL

oK

Pucymnok2.36: — Tnasor mobaBjennst KOMMEHTaPUS

Reset
SEL
ADD G OUT|—Cnt ouT
IN1 OUT INO
IN1
j IN2
RESULT RESULT
ResetCounterValue PesyneTupyrouee

IHaYeHWe CHeTHUKa

Pucynok2.37: — lobasnennsiit Kommentapuit K FBD nmarpamme
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Tlopsiiok BbIMOTHEHUS DYHKINN U DYHKITHOHAJIHHBIX OJIOKOB

TTocnenoBaresibHOCTE UCIIOJIHEHUsT (DYHKIUA 1 (DyHKIIMOHAIBLHBIX OJIOKOB OIIPEJIE/ISIETCS MTOPSIIKOM UX Bbl-
MOJIHEHVSA. ABTOMATHYECKH OH PErJIAMEHTHUPYETCs CJSHAYIONMM OOpa3oM: YeM BBIIE U JIeBee PACIOJIOXKEH
BEPXHUI JIEBBII yTOJI, OMICHIBAIOIIEr0 PYHKITUIO WK (DYHKIMOHAIBHBIN OJIOK MPSIMOYTOIBHUKA, TEM DAHDIIE
Janaast GYHKIUS Win (PYHKITHOHATBHBIN Oy/IeT BBITOTHEH.

Ecim obparurbest Kk Pucyrnok 2.38 ; To mopsifiok BbIoJiHeHusT pyHKIWit Oyaer ciaexyromum: 1 — CounterSTO;
2 — CounterFBDO; 3 — CounterSFCO.

CounterSTO CounterSFCOQ
CounterST CounterSFC
Reset Reset ouT Cntl Reset Reset ouT Cnt3
CounterFBDO
CounterFBD
Reset Reset ouT Cnt2

Pucynok2.38: - Cxema, comepaiias byHKIMU ¢ HOPsIAKOM BBIIOJHEHUs (06C9eTa) 10 PACIIOJIOKEHUTO

Hannast onnust «Ilopsi/IoK BBITIOJIHEHUS» BbIJIeJI€Ha KPACHBIM IIBeTOM Ha Pucynok 2.39 .

Cpoicrea 6noka

Twr: Nms: CounterSTO
Q
Bxogpn:

+/ CTaHpapTHele dhyHKLMOHAMKLHI

+ OononHuTensHele dYyHKLMOHZ MopApok ucnonHeHus: 1 v

* Mpeobpazoeanie Thnos YrpaereHue UCNomHeHeM:

+ MaTemaTtu4eckmne oy HKLMA MpocmoTp:

+ MaTemaTtuka

I Bpema CounterSTO

+/ COBMroBele onepanm CounterST

- Reset QUT
(BOOL:Reset) => (INT:OQUT) 1
OTMEHWUTE oK

Pucynok2.39: - CBoiicTBO HOPSIJIOK BBITOJIHEHNUS (DYHKIUNA WU (DYHKIIMOHAJIBHOIO OJIOKA

Tlocne 3amanus MOpsiKa BBIMOJHEHUS s KaXKI0# (hyHKIUU mwin (QYyHKIIMOHAJIHHOIO OJIOKAa HA CXeMe B
[IPaBOM HIKHEM YIJIy OYJeT yKa3aH ero MOPsIKOBBI HOMeD BhIToOHeHus. [Ipumep npeacrasien na Pucymok

240 .
Onucanne s13pika FBD, OCHOBHBIX €ro KOHCTPYKIIUI U IIPUMED UCIIOJIb30BAHNS [IPUBEJIEHBI B IIPUJIOXKEHUN 5.
Penakrop azbika LD

A3pik LD wim PKC (Peneitno-Konrakrubie Cxembl) npejcrasisier coboii rpadbudeckyio opmy 3amucu Jio-
IUYECKUX BBIPasKEHUil B BUJE KOHTAKTOB M Karyliek pese. OCHOBHBIMU 3JjieMeHTaMu si3blka LD siBistrorcs:
MMAHA TATAHUA, KATYIIKa, KOHTaKT. /l00aBUTH JaHHBIE 3JEMEHTHI, TaK Ke KaK U 3JIeMeHTHl s3bika FBD,
MOXKHO HECKOJIBKIMU CIIOCODaMU.
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CounterSTO CounterSFCO
Counter5T CounterSFC
Reset Reset ouT Cntl Reset Reset ouT Cnt3
3 1
CounterFBDO
CounterFBD
Reset Reset ouT Cnt2

2

Pucynok2.40: - Cxema, cojepxxKainas GYHKIUKA C [IOPSJIKOM BBITIOJHEHUS 33 aHHBIM BPYYHYO

Kax TosIbKO aKTUBHOI CTaHOBUTCA BKJIAJKa C pefakTHpoBaHreM LD nmarpaMMbl, B IaHEI HHCTPYMEHTOB
nogiBJsteTcsd naneib (cMm. Pucynok 2.41 ) ¢ anemenramu a3pika LD.

e ™M e 5 4T = T

Pucymnok2.41: - Ilanens pemaktupoBanuns LD muarpavm

Amnajiornuno pegakTopy s3bika FBD ¢ moMonipio JaHHO aHe I MOXKHO J0OABUTD BCE 3JIEMEHTHI a3biKa LD,
a Ttak ke 1 FBD, T.K. ecTb BO3MOXKHOCTH KOMOMHMPOBAHHOT'O MPUMEHEHUS sI3BIKOB HA OJHOW THATDAMME.
B Tabisunie 7 npuseseHo onucanue KHOMOK JaHHON nanesu. Omucanne OCTAJbHBIX KHOIOK, OTHOCSATIUXCS K
a3piky FBD, naxomurcs B Tabsuie 6.

Tabmuna 7 - Knonku manenn pegaktupoanus LD pauarpammbr

BHewHwnii Bug kHonkn | HaseaHue kHonkm DYHKUUS KHOMKM

I: CozaTh HOBYIO IIIMHY IUTaHU:A | BBI30B auajora CO3JaHusl HOBO IMUHBI ITUTAHUS
VAR

1) Coz1aTh HOBYIO KATYIIKY B30 anasiora cosmanust HOBOM KATYIIKA

VAR

1F Co31aTh HOBBI KOHTAKT B30 anastora cosmanust HOBOroO KOHTaKTa

Bo BenubiBatomem menio jig pegakropa LD guarpamu (em. Pucynok 2.42 ), Tak »Ke Kak U B IIaHEJIU UH-
CTPYMEHTOB ITOMHUMO 3jeMeHTOB LD si3bika, mocTymHb 3jieMeHTh s3bika FBD.

MepemeHHan

[MopgknoyeHue

BcTaeuTe LLHa nuTaHKA
KoHTakT

KaTyweka

KommeHTapuit

Pucymnox2.42: - BemibiBaroree MeHIO pegakTopa sidbika LD
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JobaBiienrie MUHBI TUTAHUS

IIpu ;106aBIeHIA IUHBI IUTAHKS, OJHUM U3 OIMCAHHBIX BBIIIE CIIOCOOO0B, MOSBUTCSE Auasor « CBORCTBA IIMHBI
muranugy (cMm. Pucynok 2.43 ).

B nmammOM muasiore yKa3bpIBAIOTCH CJIELYIONINE CBONCTBA!
e TwIl IMUHBI IUTAHUS: IUHA IUTAHUS CJ€Ba WJINA NIMHA ITUTAHUS CIIPABA,;

e KoauuecTBo KOHTAKTOB Ha J0DABJISEMON IIIUHE TUTAHUSI.
CBONCTBa WKWHBI MATaHWA

Tun: MpocmoTp:

*) [Teean WWHa NMTaHWA
HPBBBH LWMHa NMTaHA |>

Homep nnHa:

1

OTMEHWTL OK

Pucynok2.43: - CBOUCTBO IWHBI TATAHUS

Ha PMCyH()K 2.44 IIpuBeeHbI /IBE LLO6aB.HeHHbIe HINHBI IIUTaHUA: JIeBad C TpeMd KOHTaKTaMW U IIpaBad C
OOHHM KOHTAKTOM.

Pucynox2.44: - Illuner nurannsg Ha LD guarpamme

JobaByieHre KOHTAKTa

IIpu nobasirenun komrakTa Ha LD mmarpammy mosiBurcs muanor «PemakTtupoBanme 3HadeHnsi KOHTAKTA»
(cm. Pucynok 2.45 ).

JlaHHBIN JUAJIOT [TO3BOJISIET ONPEIEUTh MOAUMPUKATOD JAHHOI'O KOHTAKTA!
o «OOBIUHBIT»;
o «UuBepcus»;
o «Hapacraromuit ppouT»;
o «Cmanaromuit GpoHT>.

Kpowme Toro, nuasor mo3BosiseT BHIOpaTh n3 crincka «VMsi» mepeMeHHy0, «CBA3BIBAEMYI0» C JTAHHBIM KOHTAK-
toM. CJiejlyeT OTMETHUTD, UTO «CBSI3bIBAEMbBIE» IT€PEMEHHBIE JIOJIYKHBI ObITH OIPEIEICHBI B TAHEIN IEPEMEHHBIX
¥ KOHCTAHT JIJIsl IAHHOTO IporpaMMuoro mojyist turrom BOOL.
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PEAaKTHpOBaTb 3HaYeHWE KOHTaKTa

MoandpukaTop: [MpocmoTp:

*) | OBLIMHEIA

WHeepcua
HapacTarowmi opoHT
Crapalowmin hpoHT —| I_
MepemeHHan:
v
OTMEHUTE OK

Pucymnok2.45: - PerakTupoBanme KOHTAKTA

Eie oxauM criocoboM j106aBjieHNsT KOHTAKTa Ha JuarpaMmy siBjisiercst Meron, DragdeDrop us manenu mepe-
MEHHBIX 1 KOHCTaHT nepeMennoil Tuma BOOL u kiacca: «Bxomy,

«Bxo11/Boixony, «Buemnuii», «JIokanbubiii», «Bpemennbpiii». 1jis 9T0ro HeOOX0MMO 3a2KaTh JIEBON KHOIIKOM
MBIIIK 32 HepBbIi crosiber; (KOTODBI MMeeT 3aroJIOBOK 7) IIE€PEMEHHYIO, YIOBJIETBOPSIONLYIO ONUCAHHBIM
BbIIIIE KPUTEPHUAM U [IEPEeHeCTU B 06JIaCTh PeJaKTUPOBaHus JuarpaMMbl (eM. Pucynok 2.46 ).

Orvicatie; Oinstpnacca: Bee vigs

#| Wi Knacc Tin  [lcxogHoe sHa-ekl HacTpoiika Oncarue
1 Reset  Bop BOCL
2 Out Brixcp INT
30t Tocmwi  NT

4 ResetCouBrewwnt ~ NT Koncrarra

Pucynok?2.46: - JlobaBjienre KOHTAKT HA JUACPAMMY U3 AHEU IEPEMEHHBIX U KOHCTAHT

JlobaBnenne KaTyniku

IIpu no6asiennn karymkn Ha LD quarpammy mosiBuTcs auasor «PenakTupoBaHue 3HAUEHUS KATYIIKE» (CM.
Pucynok 2.47 ).

B mamnoM nmasiore MOXKHO ONpesIeTUTh MOAMMUKATOD JAHHOIO KOHTAKTA:
o «OOBIUHBIT>;
o «UuBepcusi»;
® «YCTAHOBUTDHY;
e «Copocy;
e «Hapacraromuit ppoHT>;

o «Cmagaromuit GpoHT>.
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PE,ﬂ,aKTI-‘IPOBaTb 3Ha4YeHWe KaTylWKW

MopndpukaTop: MpocmoTp:
) OB bI4HEIA
MHeepcua
YcTaHoBUTE
Ctpoc o

HapacTarowmia opoHT

Cnapgawwmii hpoHT

MepeMmeHHan:

OTMEHWTL OK

Pucynok2.47: — PenakTupoBanue KaTyIIKu

Kpowme Toro, npoussoaurcst BBIOOp U3 crucka «Ms» IepeMeHHOM, «CBA3LIBAEMON» € JAHHBIM KOHTAKTOM.
DT nepeMeHHbie, KaK U JIJIsi KOHTAKTOB, JOJYKHBI ObIThH OMPEJIE/IEHBI B MAHETN IEPEMEHHBIX U KOHCTAHT JIJIst
JIAHHOTO ITporpaMMHOro Mosy/st Turiom BOOL.

AHajiornvyHo [1006aBJIEHUIO0 KOHTaKTa C 1moMoibio Dragd&Drop MoxKHO 100aBUTH U KaTyIIKH, HO B JAHHOM
cilyuae TIlepeMeHHas IOJKHA OTHOCUTBCS K Kiaccy «Boixomy» (em. PucyHok 2.48 ).

# ma Knace Tun
1 Reset Bxop BOOL
2 Out Brixon BOOL
3 Cnt NokaneHkA INT
4 ResetCour BHewHwniA INT
Out
L)

Pucynok2.48: - Jlobasjienne KaTyIKyu Ha JUarpaMMy U3 HaHEH MePEMEHHBIX 1 KOHCTaHT
Omucanne s3pika LD, 0CHOBHBIX KOHCTPYKIH ¥ IIPUMEPA €0 UCIIOIHL30BAHUSI IPUBEJICHBI B OTIMCAHUU SIBI3KOB
craggapra MK 61131-3.

Penakrop st3pika SFC

OcHoBHbIME 351eMeHTaMU 3bIKa SFC SBIISIIOTCS: HAYAJIBHBIN IIIar, AT, Iepexo/I, OJIOK TefcTBUil, 1uBepreH-
U, «IIPBRKOK». [Iporpamma Ha s3pike SFC cocronT u3 Habopa IMIaros, CBSI3aHHBIX EPEXOIaMHU.

Kak ToIbKO aKTUBHOII CTaHOBUTCS BKJIaJKa ¢ pefakrupobanneM SFC auarpaMMbl, B aHeJd HHCTPYMEHTOB
HOSIBJISIETCsI CJIeJIyIomas naHesb (M. Pucynok 2.49 ).

B rtabaune 8 mpuBeseHo onmcanuwe KHOMOK JaHHOM maxean. OnucaHme OCTAJBHBIX KHOIOK, OTHOCSIIIAXCST
K a3piky FBD u LD (3a uckiiodenueM KaTYIIKU) U TaK rKe HAXOJLANIUXCH Ha 9TOH NaHe/d, IPUBEJEHBI B
Tabsumax 6 u 7 COOTBETCTBEHHO.
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I @ bd B B+ 8 50 v & 7o [T

Pucynok2.49: - Ilaness penakrupoanust SEFC nuarpamm

Tabauna 8 - Knonkn nmanenun pemaktupoBanns LD aumarpaMmsr

BHewwHnii Bug | HaseaHue kHonku DyHKLMS KHOMKN
KHOMKY
TART
Cosnmarh HOBBI HaYaJ bHBIN | BBI30B Auajora peIakKTHPOBAHMS Iara
mar
Cosmarh HOBBII IIAT Brizos amasiora pemakTHpOBaHMS IIara
+—T
Cosmarh HOBBII TTEPEXOT Brizos amasora pemrakTHpOBaHUS IIEPEX0Ia
[T
[5[wwe] o o . o .
Cosnmars HOBBI 6JI0K JeiicTBrit | BbI3oB aumasora pemakTupoBanusa OJI0Ka meficTBuTit
—_— .
o Cosmarh HOBOE BETBJICHIE Boizos gmasora cosmanusi HOBOW JUBEPTEHIMH U
KOHBEPTEHIINH
e N .
Cozgarb HOBBIM 0e3yCJIOBHBINA | BBI3OB anajora CO3JaHus «IIPBIXKKa»
Iepexo;T

Hasiee naércs ommcanue n06aBIeHUs [IPUBEAEHHBIX B Tabumie 8 91eMeHToB a3bika SEC.
JobapiieHne 1ara MHAIUAJIASAINA U AT,

IIpouenypa mobapjieHus IIara MHUIMAJIA3ALNUA U OOBIYHOIO IIara HHYEM He OTIHdaercd. B oboux cirydasx
BBI3BIBaeTCs quaior «Pegakruposars mars (cMm. Prucynok 2.53 ).

PE,ﬂaKTI-‘IPOBaTh war

Ama: MpocmoTp:

Step0

KoHHekTopbI:

Bxon StepO (-

v Brixog

v NeiicTeme

OTMEHWUTE OK

Pucyrnok2.50: - Jluasior peraktupoBanust mmara nannuaausanun SFC aquarpammb

Cornacuo craggapry IEC 61131-3, na SFC auarpamme fo/izkeH ObITH OJUMH INAI WHUIAAIU3AIUN, KOTOPBII
xXapakTepusyer HadajbHOe cocTostare SFC-aumarpaMMbl 1 0TOOpaskaeTcst CO CIABOSHHBIMU JIMHUSIMUA HA TDa-
Huiax (eM. Pucynok 2.51 ).

B ciyuae, ecan npu go6aBieHun I1ara He YKa3aHO ero uMs - Oyzer Bbigana omubka (cMm. Pucynok 2.52 ).

[Tpu noGaBIEHNA MTaTa TOABJISETCS TAAJIOT, B KOTOPOM MOXKHO YKA3aTh, ¢ TOMOIIBIO TAJIOUEK €T0 COETNHUTETH
(cm. Pucynok 2.53 ):

38 FnaBa 2. XapakTepucTuku nporpaMmmel



Beremiz Documentation

StepO |~
I

Pucynok2.51: - IIlar nannuausanuu s3bika SFC
Ownbka

DopMa 2aNonNHEeHa HEMOMHOCTEED.
M1MAa gon#Ho BeITe 3anonHeHo!

OK

Pucynok2.52: — Ommbka OTCyTCTBUSI MMEHU IIAra IPU ero JT0OABJICHUN B IHATDAMMY

o «Bxomy;
o «Brixomuy;

o «JleiicTBue».

Pe,qal(TuposaTb war

Mma: MpocmoTp:
‘Stepl| ‘
KoHHeKTopEL:
v Bxop
' Brixog
v [efcTEME
OTMeHuTh 0K

Pucynok2.53: — lobasnenue mara SFC ma gumarpamvmy

«JleficTBue» 106aBISIET COETUHUTEND JIJIsI CBI3BIBAHUS JIAHHOTO Iara ¢ 6JiokoMm jeitctBuii. «Bxomy u «Bbi-
XOJI» COEIMHUTENIN, KaK MPaBUJI0, COeINHEHBI ¢ mepexoaoMm. CooTBeTcTBeHHO, mocie HaxkaTus KHonku OK,
Ha Juarpammy Oyjer jgo0aBjieH Imar ¢ yKasaHHbIME coeuuureagamu (eM. Pucynok 2.54 ).

Jobasienne mepexoia
IIpu nobasmnenun na SFC quarpammy mnepexoa, nosBuTcs guasor «Pemxakruposars nepexoiy (cM. Pucynok
2.55).
B mamnnOoM nmmajiore HeoOxoanMO BBIOPATH THII IEPEXO/IA U €0 MPUOPUTET. THUIl Iepexojia MOXKET ObITh:
o «Ccplikay;
e «Bcrpoennsrit Koy ;

o «CoemuHeHnE.
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Pucynox2.54: - Illar SFC guarpaMMbl ¢ COEIMHUTEISIMI BXOIa W IEHCTBUSI
Pe,ﬂ,aKTl‘IPOBaTb nepexon

Tun: MpocmoTp:

*) |Ccbinka

HEI'IOCPEJ:LCTBEHHO

+ Transition

MogknYeHne
MpyopuTeT:

0

OTMEHWTE OK

Pucynox2.55: — /IobaBjeHne HOBOTO Iepexo/ia B JAArPaAMMY

Ipu BeIGOpe Tuna nepexoia «Ceblika» B OTKpbIBaomieMcd crucke (eM. Pucynok 2.56 ) GymyT J0CTyNHBI e-
PEXO/JIbI, TIPEIONPEIEIEHHBIE B JIEPEBE MPOEKTA JIJIsl TAHHOTO TTPOrPAMMHOIO MOJTYJIsl, HAIIMCAHHOTO HA S3bIKE
SFC. HobasiieHue mpemonpeIe/IEHHOr0 mepexoa OMUChIBAETCs HHUXKE MOCJEe OMUCAHWS BCEX J00ABJISIEMBIX
a7eMeHnTOB s13bika SFC.

IIpu BeIGOpE THHA nepexoja «Hemocpencreernno» (eMm. PucyHok 2.57 ), yciaoBre mepexojia MOXKHO HAIUCATH
B BHUJIe BbIpakeHus Ha si3bike ST.

Peanmzamnus nepexoma takum criocobom ymo0HA B Caydae, KOTa HEOOXOIUMO KOPOTKOE YCJIOBUE, HAIIPUMED:
nepemenubie «F3» u «F4» Tuma INT pasubl. BeTpoennbiit Ko /1711 TAKOTO YCJIOBHUS BLITVISIIAT CJIELYOIITAM
ob6paszom (em. Pucyrok 2.57 ):

F3 =F4

Tak ke HApUMED MOYKHO B KAUeCTBE YCJIOBHUS IPOCTO YKA3ATH MIEPEMEHHYI0. B citydae eé 3HaYeHrsT PABHOTO
0 - 6ymer ozunauars FALSE, Bce ocranbubie 3uadenust - TRUE.

Ipu BBIGOpe THna nepexoga «Coemunenune» (cM. Pucynok 2.58 ), B KadecTBe yCJIOBUSI MEPEXO/IA MOKHO
HCIIOJIb30BATh BBIXOJIHBIE 3HAYCHUS 3J1eMeHTOB si3bika FBD mmu LD.

IIpu BeIGOpE THIA Tepexoma «Iloakmouenney, y m00aBAEHHOTO MEPEXOa MOSBUTCS CJAeBA KOHTAKT, KOTOPDIi
HEOOXOINMO COEIMHUTH C BBIXOAHBIM 3HAUYEHUEM, HAIIpUMeEp, (PyHKIIMOHAJILHOTO O10Ka s3bikKa FBD nin ka-
tymku LD guarpaMmbl. CTOUT OTMETUTE, YTO JAHHOE BBIXOIHOE 3HaUYeHNe J10J2KHO O6b1Th Tulia BOOL. Huxke,
Ha Pucynok 2.59 KpacCHBIM IIBETOM BbIIEJIEH IIPUMEDP [TEPEX0/Ia, YCIOBUSI KOTOPOI'O 33JIaHO C IIOMOIIbBIO S3bIKa

LD.
Lobasienne 6i0Ka neiicTBUit

IIpu noGasaenun OJI0Ka JIeliCTBUIT HA AUArPAMMY IMOSIBUTCS auaJor «PemakTupoBaTh CBONCTBO OJiOKa Jeii-
creuii» (cMm. Pucynok 2.60 ).

JaHubIit 670K JefCTBUIT MOXKET cofepsKaTh Habop aeiicTBuil. [lo6aBuTh HOBOE HefCTBIE MOXKHO HazKaB KHOII-
Ky «/l06aBUTH» U yCTAHOBUB HEOOXOIMMbIE ITapaMEeTPhI:

40 FnaBa 2. XapakTepucTuku nporpaMmmel



Beremiz Documentation

PE,[I,aI(TMPOB dTb Nepexon

Tum: MpocmoTp:

*) Ccbinka
W

STOP + Transition

MopknyeHue

MproputeT

o ~
OTMEHWUTE 0K

Pucynok2.56: - BemibiBaromniuit Crimcok ¢ HOCTYIHBIMU IIPEIOTPEACTIEHHBIMA TIEPEXOIAMEI

Pe,ﬂ,al(TMpOBaTb- nepeaxon

Twn:

Ccbinka

2 HEI'IOCPED,CTEI-EHHO

F3=F4

MopgknoyeHne
MpwoputeT

0

MpocmoTp:

—+-F3=F4

OTMEHWTE OK

Pucynok2.57: - YcioBue niepexosia B Bujie BCTPOEHHOTO KOJa, HAIIMCAHHOTO Ha s3biKe ST

2.2.

PykoBopgcTBOo nporpammucra
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PE"AaKTI‘IPOB aTb Nepexon

Twm: MpocmoTp:

Cchinka

H enocpecTeeHHO

* MopgknioYeHMe
MpuopuTeT:

0

OTMEHWTE OK

Pucynok2.58: - Beibop yc/ioBust nepexojia Kak COeJJMHeHNe C 3JIeMeHTaMu JIPyrux rpadpudeckux sa3bikos IEC
61131-3

PEDESTRIAN_RED S PEDESTRIAN _RED_LIGHT

R |PEDESTRIAN_GREEN_LIGHT

SWITCH_BUTTON ALLOW_CARS
O TH#2s
101

= ALLOW_CARS

¥ s tandstill

Pucynok2.59: — Ilpumep SFC auarpammbl, B KOTOPOIl OJWH U3 IIEPEXOJI0B 3a/aH C IIOMOIIbLI0 si3biKa LD

PepnakTupoBaTh cBoNcTBa GNoka AeACTBNA

NeAcTeIA: n
CrneundivmkaTop | OnnTensHocTe Twun 3HaqeHne IR gk
OTMEHWTE OK

Pucynok2.60: - Inasor «PemakTtupoBars cBOMCTBO OJIOKA eiicTBIIT»
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«CrenuduraTop»;

«1mTeIbHOCTD Y |

«Tums: «/eticrBuey, «Ilepemennass, «HenocpeacTtBennos;
«3HaveHne> ;

«uaukaTop».

TToste «Crenudukarops ompejessieT MOMEHT BPEMEHH, KOT/a JIefiCTBIe HAYMHAETCH, CKOJIbKO BPEMEHU IIPO-
JIOJIKAETCS ¥ KOIJIA 3aKaHIUBaeTcd. Boibparh KBaaudUKaTop MOXKHO u3 cuucka (cm. Pucynok 2.61 ).

DelcTena:

Pepaktnposate cBoicTBa Gnoka AencTBvs

=% ¢

CneuwdrkaTop

ONMTensHoCTE

Twvn

SHaqeHwne IH g mk

N

W

HencTene

N

L [ OTMEHUTE OK ]

PO

P1

5D

Ds

Pucynok2.61: - Menro Boibopa cuenuduraropa jyis gelictBust B nuarpamme SFC

Tloapobuoe onmcanme crenudUKATOPOB, KOTOPhIE BHIOMPAIOTCA M3 MIPEJIATaeMOr0 CIIUCKA MPU 100aBIEHUN
J[efCTBUS IPUBEIEHO B TadmIe 9.

Tabuna 9 - Ksasmudukaropsr geiicreuit SFC auarpammbl
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Nms cneumn- | MNoseaeHune bnoka aelicteus

dukaTopa

D JeiicrBue HauMHAET BBIIOJHATBCS Yepe3 HEKOTOPOe 3ajlaHHOe BpeMs (eciu Iar eme ak-
TUBEH) ¥ BBIIOJHSIETCSI JI0 TeX 110D, TOKA JaHHbIH 1Iar aKTHBEH

L JleiicTBrE BBIIOTHSETCS B T€UEHNE HEKOTOPOTO 33 [aHHOTO MHTEPBAJIA BPEMEHH, [TOCJIE Iero
BBIMIOJIHEHUE JIEHCTBYST OCTAHABINBACTCS

N JleiicTBre BBIMIOJIHSETCSI, IIOKA JIAHHBIN I1ar AaKTHBEH

P JleiicTBHE BBITIOTHSAETCS OJIMH Pa3, KAK TOJIHKO IIAr CTaJl aKTUBEH

PO JleificTBrEe BBITIOJIHSAETCST OWH pa3, KaK TOJBKO IAr CTajl HEAKTUBEH

P1 JleiicTBYE BBIOHSAETCS OJUH Pa3, KAK TOJIHKO IIAr CTaJ aKTHBEH

S JleificTBre aKTUBUPYETCsi M OCTAETCs aKTUBHBIM MoKa SFC nuarpaMma BBITIOJIHSIETCS

R JleiicTBHE BBIMOIHSAETCS, KOTJIA JUAIPAMMA JAKTUBU3UPYETCS

DS JleiicTBre HAYMHAETCST BBIIOJIHITHCS 9€Pe3 HEKOTOPOE 38 ]AHHOE BPEMsI, TOJBKO B TOM CJIy-
qae ecJjId Iar eIrne aKTUBEH

SL JleiicTBre aKTHUBHO B TE€YEHUU HEKOTOPOIO, 3aJ@aHHOI'O0 MHTEPBAJIa

SD JleiicTBre HAYMHAETCH BBIMOJIHATHCS 4epe3 HEKOTOPOE BPEMs, JaXKe B TOM CJIydae eCJd
mar y»e He aKTHBEH

Tlose «/IymrepHOCTEY HEOOXOIUMO JJIs YCTAHOBKY MHTEPBAJIA BPEMEHN HEOOXOIMMOrO JIJIsi HEKOTOPBIX KBa-
JnUKATOPOB, OMICAHHBIX BbIIIe B Tabdsmie 9.

«Tum» onpesiessieT KOJ| MM KOHKPETHYO MAHWILYJISIIIIIO, KOTOPasi Oy/IeT BBIIOJIHATHCS BO BPEMsl aKTHBAIIAN
neiicrusi. B caydae BbiGopa «leficTBus» TIOSIBIISIETCS BO3MOYKHOCTD, KaK M B CJy4ae ¢ HePeXOIOoM, UCIIOJIb-
30BaTh HPEJOPE/IeIEHHbIE JIeiICTBHSL B JIepeBe ITPOEKTA JIJIs JJAHHOIO IPOIPAMMHOIO MO/JIYJIsl, HAMCAHHOTO
Ha g3bike SFC (em. Pucynok 2.62 ).

PepakrupoBarh cBoicTBa Gnoka AeACTBNA

OercTeMA: e
neynrkaTop | JnuTensHocTe Twn 3HaqeHue MIHOwWKa-
T#100ms Oeictere BLINK_OR: ¥

BLINK_ORAMGE_LIGHT

OTMEHWTE OK

Pucynox2.62: - Beibop mpeionpe/ie/iléeHHOrO JIefCTBU

JlobaBienne peIonpeIeIEHHONO JeHCTBIAS TaKKe KaK JTOOABJIEHIE TTPEIONPEIeIEHHONO TePEeX0/Ia OTMChIBa-
€TCs HIXKE TI0CJIe OIUCAHUS BCEX JI00aBISEMbIX 3J1eMeHTOB sa3bika SFC.

B cayuae Beibopa Tuna neiictBus «Ilepemennasi» B mosie «3HaUeHUE» HOSIBISIETCS BO3MOXKHOCTH BBIODATH
nepemennbie (cMm. Pucynok 2.63 ), oTHOCAIIMECT K JAHHOMY [IPOIPAMMHOMY MOJLYJIIO.

Kak Tospko mrar cTaHOBATCS aKTHBHBIM, JaHHAs IIE€PEMEHHAs B 3aBUCHMOCTH OT CBOErO THUIIA [MPUHAMAET
suadenue 0, 0.0, FALSE u apyrue mynessie 3Hadenus TuioB. Kak TOJIBKO JieficTBIE HAYMHAET BBIIOJHITHCH,
nepemennas npuanmaer 3uadenue 1, 1.0, TRUE u npyrue emumuuynbie 3HaUeHus: TUIOB. B ciydae ecin
JieiicTBIE TIPEKPATUJIO CBOE BBINOJIHEHNE TlepeMenHasi cHoBa npunumaer 3uadernue 0, 0.0, FALSE u apyroe
HyJIEBOE 3HAYEHWE, B 3aBUCHMOCTHU OT CBOETO THIIA.
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PepgakTupoBark cBoicTBa 6noka AeAcTBUA

OehcTena: -
CneyndukaTop | JanTensHocTe Twn 3Ha4YeHne H g1k
D T#100ms MepemeHHa hd

SWITCH_BUTTON
PEDESTRIAN_BUTTON
OT RED_LIGHT

Pucynok2.63: - Beibop mpesornpeieieHHOI iepeMeHHOi

B caygae Beibopa «HemocpeacTtBennos, mosiBiisieTcsi BO3MOXKHOCTD B TIOJI€ « 3HAYEHUE» HAIMCATD HA, SI3BIKE
ST ko, KOTOpPBI GyzeT BBIIOIHATHCS, KOTA JIefiCTBIE CTAHOBUTCHA aKTUBHBIM (cM. Pucynok 2.64 ).

PepakTtuposate ceoicTsa Gnoka gencremna

DeicTena: B ==

CrneundukaTop | NMTensHocTE Tin SHa4eHue IR oWk

(8] T#100ms Henocpep,c-value:=vaLue+l;
OTMEHWTE OK

Pucynok2.64: - Hanmucanrme BCTPOEHHOTO KOJIA JIJIsT JIEHCTBUS
Cremyer OTMETUTh, 9TO B KOHIIE BCTPOEHHOI'O KOJIA, JIJTs JAEeCTBUsI HEOOXOIUMO TTOCTABUTD «;», B OTJIMIHE OT
BCTPOEHHOT'O KOJIA JIJIsi TIEPEXO/IA.

Tlocie mobasenus: 6Ji0Ka JAEHCTBUS HA AMATPAMMY HEOOXOINMO €ro aCCOINUPOBATL ¢ KOHKPETHBIM IIIATrOM.
JlaHHasl omepalusi BBIIOJIHSIETCS OOBIYHBIM COEJIMHEHMEM IIPABOI0 KOHTAKTa y Iara W JIEBONO KOHTAKTa Y
neicrust (cm. Pucynok 2.65 ).

ORANGE R GREEM_LIGHT

5 ORANGE_LIGHT
S PEDESTRIAN_RED_LIGHT
D
STOP_CARS
TH#2s

Pucynok2.65: - Accoruuposanue mara ORANGE 6/10koM nieficTBust, coJepKaIiuM 9eThipe JeiCTBrs

JobaByienrie TUBEPTEHIINT 1 KOHBEPTEHIIIHT
Ipu jnobasinennu BersieHust, nosisutcs guasor «Cosmark HOBoe BeTBieHHe» (cM. PucyHok 2.66 ).

B nepByro odepenp cireyer BRIOpATH TUIT BETBJICHUS:
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COS,anb HOBOe BETBASHWE UK OGBE‘AHHQHHQ

Tun: MpocmoTp:

*! AnbTepHaTWBHOE BETBMEHME
AneTepHaTUEHOE 06bedWMHeHe
MapannensHoe BeTENEHME

MapannensHoe ofkeguHeHWe

Yucno eeTeEl:

OTMeHUTE Ok

Pucynok2.66: — lobGaBieHue ajbTepHATUBHOIO BETBJIEHU ([MBEPIEHIIIHN)

e «AJlbTepHATHBHOE BETBJIEHUEY ;

e «AsjprepHaTuBHOE OO'bETMHEHUSS |
o «[lapanmenbHoe BeTBICHUE |

o «IlapammenbHoe 0ObeIUHEHHES.

Bropeim napamerpom sBJIsieTCS KOJTMYECTBO Pa3BETBJIEHUII, KOTOPOE OIIPEJeJIsieT Ha CKOJIBKO BeTBell OyIeT
b0 pacxoaures (B ciydae BHIOOpa THUIIA JIUBEPreHIud «AJIbTepHaTUBHOE BeTBjIeHne» uian «Ilapasueabaoe
BETBJIEHUE» ) OJHA BETBb, JIMOO CKOJILKO BEeTBeil OyieT CXOAUTLhC B OJHY BETBb (B CjIydae BbIOOpa THA
nuBeprennuu «AJibrepHaTuBHOE 00beauHeHNsy win «Ilapasuienbroe oGbeuHeHTES )

IIpumep nuBeprennuu ¢ ABYyMsI Pa3BETBJIEHUSIMU TOKa3aH Ha Pucynok 2.67 u BbIJIeJIeH KPACHBIM I[BETOM.

= NOT Reset

—~ Reset

CoLL'* N| Cnt:=Cnt+ 1 ResetCounter }7 N| Cnt:= ResetCounterValue;
N

N ouUT = Cnt;
OuUT = Cnt;

—— MNOT Reset

—~ Reset

Start

Pucynok2.67: — Ilpumep SFC namarpammbl, cojepKaiieil aJibTepHATHBHOE BETBJICHUE

IIpumep KOHBepreHIMNU BBIJIEJIEH KPACHBIM IIBeTOM Ha Pucymnox 2.68 .
IIpumep mapasutebHOrO BETBJICHUS MOKa3aH Ha Pucynok 2.69 u BbIZEIeH KPACHBIM I[BETOM.

Corracuo cranpapry [EC 61131-3, kaxK1ast BeTBb aJIbTEPHATHBHOIO BETBJIEHUSI JOJKHA OKAHIHUBATHCS TIe-
pPexoioM, NP aJbTEPHATUBHOM OObEIMHEHUH II€PEXOJ JOJKEH OBbITh Ilepes, KaxKnoil BeTsbio. IIpu mapasi-
JIEJIbHOM BETBJIEHHH II€PEXO/I JI0JI?KEH OBITh IepeJl BETBJIEHHEM, & IIPHU [apaslIeJIbHOM O0'beMHEHUH IePEeX0/T
HEOOXOIUM TI0CTIe O0bEIMHEHNS.

Hobasienne 6e3yCIOBHOTO ITEPEXOIA
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== NOT Reset == Reset
COM N| Cnt:=Cnt+ L ResetCounter }7 N| Cnt:= ResetCounterValue;
M OuUT := Cnt;
N OUT := Cnt;
== NOT Reset

== Reset

Start

Pucynok2.68: — IIpumep SFC auarpammbl, comeprkaileil aJbTepHATHBHOE 00beIMHEHTE

Start

= flag0

A N |fl:=f2+ 1; B
ouUT = f1,

¢Start

Pucynok2.69: — Ilpumep SFC guarpamMmbl ¢ mapaJiieibHBIM BETBJIEHIEM

=

== flagl - flag2
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DyemeHT «be3ycsioBHBIN nepexoy Ha SFC muarpamme momober BoinosHeruto oneparopa GOTO npu nepe-
XOJIe Ha OIIPEeJIeJIEHHYIO0 METKY B KOJIe B PA3JINYHBIX SI3bIKAX IporpaMMupoBanus. Ilociie BeIOOpa qobaBieHUst
«upbikkay Ha SFC muarpammy, nossurcs guaior (M. Pucynok 2.70 ), B KOTOPOM HeOOXOAMMO BBIOPATH
U3 CIHCKA IIar, K KOTOPOMY OY/IeT IMTPOUCXOJUTE «IIPBIXKOK» - mepexoj] oT ofaHoro mara SFC auarpammbr K

JPYTOMY.

BeiGepuTe Lens Nepexona

[obaenTe HoBLIA Be3yCNOBHLIA Nepexof,

B

OTMEHWUTE (0]'4

Pucynok2.70: — Inasor mobasiienusi 6e3yC/IOBHOTO ITEPEX0/Ia

B nanHOM jmasiore TakKe NPUCYTCTBYET W IHAr MHANUaau3anuu (HadaabHbiil niar). Ilocie BeiGopa mara u
naxkarus kHonkn OK. Ha SFC aumarpaMme TOSIBUTCST CTPEJIOUKA, KOTOPYIO HY’KHO COEJUHHUTH C MEPEXO0OM
(ecMm. Pucynok 2.71 ). CupaBa 0T CTPeJIOYKH HAXOJUTCH MMs IIara, K KOTOPOMY OCYIIECTBJISIETCs [1€PeXOJl B
cJIy4ae BBITIOJIHEHUS YCJIOBUS TI€PEX0/1a, HAXOJIAIIETOCS BBIIIE U COEIUHEHHOTO C He.

Start

== StartCmd

Work M| action0 |WorkStepindicator

== StopCmd

Stop

RestartCmd

Start

Pucynok2.71: — BesycioBublil epexos, ¢ mara Stop Ha HadaJ bHBIH mar Start

Cornacuo craggapry IEC 61131-3, MexXy mIaroMm U <«IPBRKKOM» J0JIXKEH 00s3aTeJIbHO ObITh OLpEeIeIeH
Iepexol.

IIpemomnpeieiénuble yCcIOBUS Iepexojia U JAefCTBUS B JepeBe MPOEKTa

B cayugae, eciin HEOOXOOUMO HCIIOIB30BATH OIPEIEJIEHHOE YCJIOBHE IIEPEXOJa MEXKJly MHOXKECTBOM IIAroB,
€CTh BO3MOYKHOCTD OIPEJIE/INTH JaHHOE yCiaoBue mepexofa B crpykrype SFC mmarpammel. lammas omepa-
I[UsT BBINOJIHAETCH HakaTueM Ha Jauuyio SFC nuarpammy Ha JepeBe IPOEKTa MPABON KJIABHUINEH MBIIN 1
BeIGOpoM «JToBasuth mepexony (cm. Pucynok 2.72 ).
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— | [
MpoekT

—¢| Unnamed On

= E él functinnRlarkn L
-4 actio [obaenTs nepexon

-l _Iprogl DobaenTe OelcTEME

B8 resourct KonwpoeaTs POU

CmeHuTe TN POU Ha ?
MepenmeHoeaTs

Yoanute

Pucynok2.72: - BemnpiBatormee menio SFC marpaMMbl B TaHEN IPOEKTA

Hanee nosiBurcst masior 1oy HaszsauueM «Cosznars HOBBIH epexoy (cm.:numref:imagel11). B HéM HEoOXO-
MO BBIOPATh YHUKAJBHOE MMS ITEPEXOJA U sI3bIK, B KOTOPOM OYJIET OIMCAHO JTAHHOE YCJIOBHUE.

CospaTk HOBEIN Nepexon

ma nepexopa: [transitionO

HAzbik: 5T e

OTMEHWTE QK

Pucynok2.73: - Tnasor «Co3smarh HOBBII 1epexoi»

B cayqae, eciin mepexonpl ¢ BBEAEHHBIM NMEHEM Y2Ke CYIIECTBYIOT, TO OYJIET BBIBEIEHO COOOIIeHre 00 OmundKe
(em. Pucynok 2.74 ).

Hobasnenne neficrsust B crpykrypy SFC mmarpammer (cm. PucyHok 2.75 ) IPOMCXOIAT AHAJOTHIHO 100AB-
JIEHUIO TIePeX0/Ia B JJAHHYIO CTPYKTYPY.

ITocme BBIGOpPa «/l06aBUTH meifcTBHE» BO BCILIBIBAIONIEM MEHIO, BBI3BAHHOM C ITOMOINBIO HaXKaTHs ITPABOil
KJIABHIIY MBIIIN 10 IPOrPAMMHOMY MOJLYIIIO, HAIMCAHHOM C HoMoIeio s3bika SFC, mossurest muasor «Co-
3/1aTh HOBOe jieficTBue» (cM. Pucynok 2.76 ).

B nanHOM Jmasiore HEOOX0AUMO yKasarb «VIMst neficTBusi> (JO/KHO ObITH YHUKAJIBHBIM) M BHIODATH SI3BIK
(ST, IL, FBD, LD), na xoropom GyzeT Hanucano qannoe jeficrsue. Ecin ums nefictus He 3amosiHeno Oyer
BBIBe/IEHO coobinenue o6 ommbke (cM. Pucynok 2.77 ).

Ilocne toro xak jeificTBue 700aBJIEHO, HEOOXOINMO PEAIN30BATH €r0 KO HA TEKCTOBOM WJIN IPadUIECKOM
SI3bIKE, B 3aBUCUMOCTH OT sI3bIKa, KOTOPBIH Obl1 BeIOpaH B quaiore «Cosmars HOBoe nelictBues (cMm. PucyHox
2.76 ). Ilocsie moGaBJieHNs! TIEPEXO/IOB U JAEHCTBUN B JepeBO NPOEKTa OHU Oy/yT JOCTYIHBI JJIsl MHOYKECTBEH-
HOT'O MCIIOJIb30BAHUSI.

Omucanne sizpika SFC, OCHOBHBIX KOHCTPYKIUI M TpUMEPa €ro UCIOJb30BAHUS MMPUBEJICHBI B MTPUJIOKEHUT

7.
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Quwwnbka

a InemeHT ¢ uMeHem "STOP" yxe cywecTeyeT B 3TOoM POU!!!

OK

Pucynok2.74: - Coobienne 06 ormubke g06aBIEHUsT CYIIECTBYIOMIETO TPOIPAMMHOIO MOJLYJIsT

- gﬂ traffic_lights

.+ sTOP JobaenTe Nepexop

ﬂ _E] m ain_progra

E¥ resourcel

S— e svgui-0

KonupoeaTe POU

Cwmennte TN POU Ha *
MepenMeHoRaTk

YpoanuTte

Pucynok2.75: - Bembisaroriee merio SFC 11 CTpyKTYypbI JuarpaMmbl

CosfnaTe HOBOe NelcCTBNE

ma peictena; |actionO

A3k FED =

OTMEHWTE OK

Pucynok2.76: - nasor «Co3marh HOBOE feiicTBrE»

Ownbka
3nemeHT ¢ uMeHem "BLINK_ORANGE_LIGHT"
y#e cyuecTeyeT & 3Tom POU!N!
OK

Pucynok2.77: - Omubka He 3aIoIHeHUsI UMEHH JIefICTBUSI [IPU €ro J100aBIeHIN
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Manenb pepakTnpoBaHus pecypca

Ianesns penakTuposanus pecypca (cM. Pucynok 2.78 ) comep:KuT IaHe/b IEPEMEHHBIX U KOHCTAHT, KOTO-
past O3BOJIAET ONPEIe/IATh [JI00AIbHbIE IIePEMEHHbIE HA YPOBHE pecypca U IaHEeU, COIAePXKAIINe 3aa90 1
9K3eMILIAPBDI.

B config.resourcel ¥ v
DunLTp KNacca: |bce v G
# (AT Knacc Tun PasmelleHne |lcxofHOe 3Ha4eHr HacTpoiika OnucaHne
3apayn: e ==
ma Janyck e ToqHnK MIHTepean MproputeT
test_task Lmknunyeckmin T#100ms o]
JK3eMMNApLL .
VimA Twn Zapada

main_instance main_program test_task

Pucynok2.78: - Briragka pecypc riraBHoit paboueit obmactu

IobaBieHre IEPEMEHHBIX B PECYPC HUYEM HE OTJIMYAETCS OT JOOABJIEHMS IEPEMEHHBIX B IIPOIPAMMHBIE MOJLY-
JI, €JIMHCTBEHHOE UCKJIIOUYEHNE - IIEpEMEHHbIE MOI'YT ObITh TOJIBKO KJjacca «lurobaibHasi». OCHOBHOI 3a1a4eit
JIAHHOI MTAHEeJIN sIBJISIETCS] BOSMOXKHOCTD JI00aBUTH 9K3EMILISID, YKa3aTh JIJIs HErO IIPOrPAMMHBIN MOJLY/Ib THIIA
«IIporpammas, u3 paHee OIpPeNEIEHHBIX B IIPOEKTE, JJIs oA « LUy u BeIOpaTh 3a7a1y u3 J00ABJIEHHBIX B
CITMCOK «3a1atm».

Manensb pefakTupoBaHna Tuna AaHHbIX
ITanenn pPeJaKTUPOBaHUA TUIIA JaHHBIX (CM. PMCyHOK 2.79 ) IIO3BOJIAET OIIpeae/IMTh Ppa3/IMYHbIE ITapaMeTPbI
CO31aBaeMOTI'0O IIOJIB30BATEJIBCKOI'O TUIIA JaHHBIX.

T'staBHBIM TApaMETPOM SBJISETCS CIIMCOK IT0JT Ha3BaHueM «MexaHu3M co37aHnsi HOBOIO THIIA», TO3BOJISIIONTIM
BBIOPATH CJIE/IYIONINE THUIIBL:

o CuHOHUM;
o Ilomuana3on CyImecTByOMEro Tuia (BbIIEJCHUE IUAA30HA 3HAYCHUN CTaHJAPTHOIO TUIIA);
e Ilepeunciienne (epednciisieMblii THII);

e Maccus;
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|
&} datatype0 ¥

MexaHunam cozgaHwa Tvna: | MopgowanazoH e

WHdopmayma o Thne:

Bazoeselid TKM: UDINT hd McxogHoe 3HaveHy O
MIAHAMY M: 0 =
MakcuMymM: 0 =

Pucynox2.79: - Brirajika co3ganus HOBOTO THIA JAHHBIX

e CrpyKTypa, MO3BOJIMIOMAS OIPEAEIaTh T, OCHOBAHHLIA Ha O0bLEINHEHIH HECKOJBKO THIOB.
Jlasee paccMOTPEHBI OAPOOHEE TapaMeTPhl JJIs KayKI0r0 U3 BHIMIEIIEPEUNCACHHBIX THIIOB.
Cunonum

Ipu Boibope «Cunonum» (cm. Pucynox 2.80 ), u3 cumcka yKasbiBaeTcsi 6a30Bblii TUII U €0 HAYAJbHOE 3HA-
JeHue.

1
&} datatype0 3

MexaHnzm CO20aHKMA TKUNa: ‘CMHOHHM| =

WHdopmayma o Tune:

BazoewlA THM: BOOL ¥ | MlcxogHoe 3HavYeHMe:

Pucynox2.80: - J/lobaBsenune mceBoHUMa THIA JAHHBIX

Cosmanubiii Tun npezcTasiger coboil mceBgonuM (HAIPUMED, aHAJOIMIHO UCHo/b30Banuio typedef B sa3bike
C) yKe CyIIeCTBYIOMIErO THUIIA.

Ilognramaz3on CyIecTBYIOIEro TUIIA

B cnaydae Bribopa Mexanm3ama co3panus HOBOro tuna «llojauana3on cymecTByIOINEro TUiay, ITOMUMO 6a30-
BOI'O THUIIA ¥ HAYAJILHOIO 3HAYEHMsI IIPOU3BOJUTCS YCTAHOBKA napamerpos «Muaumym» u «Makcumyms (eM.
Pucynok 2.81 ), T.e. COOTBETCTBEHHO MUHUMAJILHOIO U MAKCUMAJILHOI'O 3HAYEHUsI, KOTOPOE MOYKET IPUHUMATD
CO3/l1aBaeMblil THUII JIAHHDBIX.

Ilepevuncisiembrit TUI

Ilpu BoIGOpe MexaHu3Ma co3jaHus HOBOro Tuna <«llepeuncisgemprii Tun» (cMm. Pucynox 2.82 ), mogBurcs
MaHe/b, COJEepKaIas TabJIMILy, B KOTOPO MOXKHO 33/IaTh CIIMCOK BO3MOXKHBIX 3HAUEHUH JAHHOTO HEPEYNC-
JIIEMOI'O THUIIA.

JlobaBiienne, peJak THPOBaHUE, yIaJIeHIe, IepeMeIeHre JaHHbIX 3HAYEHN OCYIIEeCTBIISETCS C IIOMOIIBIO KHO-
TIOK, OIMCAHUE KOTOPBIX NpuBeIeH0 B Tabsuie 10

Tabsuna 10 - Kronku pelak THpOBaHUsT 3HAYEHU [T€PEIUCITIEMOrO TUTIA,
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‘ #2<| main_program &} datatype0 3¢ V

MexaHK3mM cozgaHma Tkna; | MNopgouanasod "2

WMHdopmauma o Thne:

~
BazoBellA THM: INT e McxogHoe 3HaqeHr _'|_0| .

MuHMYy M: -1000

Makcumym: 1000

Pucynok2.81: - JlobaBjeHre HOBOIO THIIA JAHHBIX, IPEICTABISIONIETO [TOIINAIA30H CYIIECTBYIOIIErO THIIA

|£E|main_program &} datatype0 3¢ I v

MexaHW3M Co30aHWA TUNa: hEPEHMCJ'IEHHE hd

WMHdpopmaumna o Tune:

3HaveHwWA: afe | #0w £

firstType

secondType

Pucynok2.82: — JlobaByieHne nepedncIsgeMoro TUIa JAHHBIX
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BHewnunin Bug kHonkn | Haseanue kHomkm DyHKLMS KHOMKN
aje
PenaktupoBath PenaktupoBaTh BbIZIEIEHHOE T10JI€ B TaOJIHIE
HobaBuTh Jlo6aBuTh HOBOE TOJI€ B TaOJIHILY
ViaaauThb VaaJuTh BBIIEIECHHOE II0JIe B TabJIHIIe
Ilepemectuts BBepx | IlepemecTnTh BBEpPX BBIACIEHHOE TOJIE B TaOIUIE

TlepemecTurh BHU3 TlepemecTuTh BHU3 BBIJEJIEHHOE TTOJIE B TAOJIAIE

Tak>ke ecTb BO3MO>KHOCTD 3a1aTh HAYaJIbHOE 3HAUYCHHE JAHHOI'O II€PEIUC/IAEeMOro TUIla B IIOJIe «Hagaiabaoe
SHaA4YCHUEC».

Maccus
IIpu BEIGOPE MeXaHM3Ma, CO3/aHusI HOBOrO Tuna «Maccusy (cM. PucyHok 2.83 ) HOSIBUTCSI IAHETb, B KOTOPOH
HEOOXO/IMMO YKa3aTh 6A30BBIN TUII, HAYAJIBHOE 3HAUEHHE, & TAKXKEe PA3MEPHOCTh MACCHUBA.

MexaHnzm cozpgaHma Tkna:  Maccue o

MHdropmaumna o Trne:

Bazoewlia Tun: SINT v

Pazmepsr:

0..10

Pucynok2.83: - Jlobasyienne Tuiia JAHHBIX - MACCHBA,

PazmepHOoCcTh MaccuBa 33/1a€Tcsl B cieaylonieM dopmare: <HadaJIbHOE 3HaUeHUe >..<KOHEYHOe 3HaueHue >
Crpykrypa

Ipu BeIGOpe MexaHu3Ma co3aanus HoBoro tura «CTpykrypay (eM. Pucynok 2.84 ), B mosBuBIIEiica Tabiuie
HEe00X0IMMO JT00ABUTH HEOOXOAMMOE KOJIMYIECTBO TOJIel CTPYKTYphl. Kaxkioe mosie mmeeT CBOE mMMsi, THII U
Ha4yaJbHOE 3HAYECHUE.

,Z[O6aB.HeHHbIe TUIIBI JJAHHBIX MOI'YyT UCIIOJIb30BAaTbhCA TaK2Ke KaK U CTaHJapTHBIE IIPU PeaIn3alluil aJITOPUTMOB
1 JIOTUKU BBIIIOJTHEHUSA ITPOTrPaMMHBIX MO,HyJIefI.

Beiire 661111 paccMOTpEHBI BADHAHTHI PEIAKTUPOBAHUST PA3JIMIHBIX SJIEMEHTOB, U3 KOTOPBIX COCTOUT ITPOEKT,
cormacuo craugapry IEC 61131-3. [dajee Oymer mpoio/KEeHO PACCMOTPEHHE OCTAIBHBIX KOMIIOHEHT CPeJIbl
paszpaborku Beremiz.
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= . o |
# 8| main_program | =} datatype0 3

MexaHnzm CO20aHKMA TUNa: CTP'\:"KT'\“PB

MHdopmayna o Tune:

IneMeHThL {: — (w}'

# I ImA Trn McxoaHoe aHavYeHne
1 |value SINT

2 pin_name STRING

Pucynok2.84: — JlobaByienne Tuma JaHHBIX — CTPYKTYPa

MaHenb 3k3emMNNsiPoOB NpoekTa

Ianesns sK3eMILIApoB mpoekTa (cM. Pucynok 2.85 ) oObIMHO pacrojaraeTcs cjieBa B cpejie pa3paboTKu
Beremiz u orobparkaemble B Hell 9K3eMILIAPBI 3aBUCAT OT BHIOPAHHOI'O JIEMEHTA B JIEPEBE MIPOEKTA.
? config.resourcel. main_instance.trafic_l ¥ | &=’
| SWITCH_BUTTOM (BOOL)
| PEDESTRIAN _BUTTON (BOOL)
4 RED_LIGHT (BOOL)
4 ORAMGE_LIGHT (BOOL)
4 GREEN_LIGHT (BOOL)

4 FEDESTRIAN _RED_LIGHT (BOOL)

¢ T T T T T

4 PEDESTRIAN _GREEN _LIGHT (BOOL)
 TON1 (TON)
| TON2 (TON)
#| ALLOW_CARS (BOOL) o

& WARN_CARS (BOOL) o

Pucynok2.85: — Ilaness 9K3eMILIPOB TPOEKTa,

IIpu BBIOOpE B IEpeBe ITPOEKTA JJIEMEHTA, COOTBETCTBYIOIIETO PECYPCY, B IIAHEN IK3EMILISIPOB IIPOEKTa Oy 1y T
0TOOpaXKEHbI IK3EMILISIPBI, OIIPEICJIEHHBIE B IAHHOM PECYPCE, a TaK 2Ke TyIobaIbHbIe TepeMeHHbIe pecypca. Ha
Pucynok 2.86 mokazaHo, KaK B IIAHEJN PEIAKTUPOBAHUSA PECYyPCa OIIPEIesIeH IKIEMILIAP JJIs IPOrPAMMHOTO
MOMIYJIS «Inain _programs:

CoOoTBEeTCTBEHHO, IIPU BLIOODE B JIEPEBE IIPOEKTA PECYPCa, B KOTOPOM OIIPE/IeJIeHbl 9K3eMILISAPHI (OInCaHHbIe
BbIIIIE) U [I0OAJIbHAS [IEPEMEHHAs], TIAHEJb IK3EMILISPOB OyJIeT BBITJIAIeTh, KaK MoKa3ano Ha Pucynok 2.87 :
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J ﬂconﬁg.resourcelx ‘ v
Mpoekt

|
— E‘Eltrafﬁc_l.igh‘ts DUNLTp KNacca: bce v '%I-_‘
----ﬂ@trafﬁc_l.ight_sequence # ‘I."IMH‘ Knacc ‘ Tun ‘ PazmelleHne ‘chquoe 3HaHeHh’I‘ HacTpoiika ‘ OnucaHne ‘
----g@main_program
=[]
|_—| 0. swgui-0
‘Bap,aw: Ii;'b — ‘
lma ‘ 3anyck ‘ MNeTo4HMK ‘ HTepean ‘ MpwopwuTeT
test_task Uwmknunyeckuit T#100ms C
| |
? config.resourcel v | 3K3eMAnAp: rli—'h L
{8 main_instance (main_program) B4 Vs ‘ an ‘ 3apaqa ‘
main_instance main_program test_task

Pucynok2.86: — 9x3emiurap main _instance Jijist mporpaMMHOrO MOJYJ/IS mMain _program

|
? config.resourcel =

#} main_instance (main_program) Ehd

Pucynok2.87: - [Tanesib 3K3eMILISIDOB 1P BBIOOPE 3JIEMEHTa Pecypca B JepeBe MIPOeKTa

56 FnaBa 2. XapakTepucTtuku nporpammel



Beremiz Documentation

IIpu BBIOOpDE B JiepeBe IpOEKTa 3IJIEMEHTA, COOTBETCTBYIOIIErO IPOrpaMMHBIM MojayisaM «lIporpammas u
«DyHKIMOHABHBIN OJIOK» B IMAHEIN K3EMILISIPOB OYIyT OTOOPasKeHbI IIepeMEHHbIe, OIPE/Ie/IEHHbIE B HUX.
Huzke na Pucynox 2.88 mpuBenén mpuMep mporpaMMHOro Mojtysis tuna «IIporpamMmmas ¢ umenem «programOs»,
B KOTOPOM OIIPE/IE/IEHO 8 TTepEMEHHBIX PA3JINIHBIX MTOJb30BATEIHCKAX KIIACCOB.

r 1
H 8= main_program

OnuncaHme:

# 1Ams Knacc

1 trafic_light_se¢MokaneHsA

2 SwitchButton JlokaneHuii
3 PedestrianButiJlokaneHhiia
4 Redlight NokankeHslA
5 |Orangelight JlokaneHeli

GreenLight INokaneHeIA

PedestrianRed IokansHelid

o~ o

PedestrianGree J1okansHblA

DuNeTp KNacca:

Twn PasmelweHne

traffic_light_se

Button

Button

Led

Led

Led

Led

Bce v

lcxoOHoe 3HaYeH HacTpolka

Pucynok2.88: - IIporpammubtit Mogyiab Tuna «lIporpammas

!

OnucaHwne

*

CoOTBETCTBEHHO, NpU BLIOOpE B JEpeBe IIPOEKTa JAHHOTO MIPOIPAMMHOIO MOJIYJIsl B IMAHEJIN IK3EMILISPOB
OyyT 0TOOparKeHbI, OIIpe/IeJIEHHBIE BhIlIe epeMennbie (cM. Pucynox 2.89 ).

Y config.resourcel.main_instance v | e

#l trafic_light_sequenceO (traffic_light_sequence] 4 . _~

I switchButton (Button)

Il PedestrianButton (Button)
Il RedLight (Led)

¥l OrangelLight (Led)

#l GreenLight (Led)

¥l PedestrianRedLight (Led)
¥l PedestrianGreenLight (Led)

Pucynok2.89: - Ilamenp 3K3eMILUIAPOB NPOEKTa IPH BBHIOOPE B JI€PEBE IMPOEKTA IIPOrPAMMHOIO MOITYJIst

main_program

B cayuae Buibopa Jpyrux 3JieMEHTOB B JepeBe MPOEKTa, MaHe/ b OTJIaJKU OyaeT mycTtoit. Kak MoxKHO 3a-
METHUTH, C IIPABOIl CTOPOHBI OT KazKJIOT'O 3JIEMEHTAa B HAHEJIN OTJIAJKU PACIOJaraloTcs KHOIIKU, Ha3HAYEHUE

KOTOPBIX onucaHo B tabjmure 11.

Tabmuma 11 - Kaonku Ha mane s 3K3eMILISIPOB ITPOEKTa
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Brewnnii Bug | Hassanue kHonkw DyHKLUMS KHOMKN

KHOMKM

E“"!'h-!
Orasika 9K3eMILIApa Knomnka 3amycka pekuMa OTJIAJIKN JJIs 9K3EMILIIs-

pa

o Y.
Boiinoii memuok mo kuonke «O1- | OTobparkenue rpaduka U3MEHEHUs 3HAYCHUS TIe-
JIaJIKa SK3EMILISIPAs DPEMEHHO B PeXKUMe OTJIAIKI

L] Pomurensckuit sx3eMILsIp [Tepexo/1 K POIUTETHCKOMY 9K3EMILISIPY W €ro JIo-

KaJIbHBIM II€PEMCHHBIM

B ciydae nakaTust KHOIIKH 3aIlyCKa PEXKUMa, OTJIAIKHU, JIJI 9K3EMILISIPa TPOrPAMMBbI, HAITUCAHHON HA OJIHOM
u3 rpadudeckux a3pikoB (FBD, LD wmu SFC), oTkpoercs BKJIaJKa € IIaHEJbIO, HA KOTODPOI JuarpaMma
OyzeT oToOpakeHa B PeKUMe OTJIAJKU. KCIi KHOIKA 3aIlyCKa PeyKUMa OTJIAJKN HAYKUMAETCH JJIs SJIEMEHTA
[IepEMEHHOM, TO IepeMeHHas OyaeT n00aBIeHa B IAHE b OTIAIKN.

Onucannble BbIE KHOIKU JOCTYIIHBI TOJBKO B PEXKUME OTJIAJIKH IPUKJIAIHON IporpaMMbl. IIpo maHHBII
PEXUM TOIpOOHEE pacCKa3bIBAETCs B II. 8.

MaHenb 6ubnnotekn pyHKuNii N PyHKUNOHAIbHBLIX BJ1I0KOB

IManens 6ubanorekn byHkuuit 1 GyHKIMOHATBHBIX 6s10K0B (eM. Pucyrok 2.90 ), Kak mpaBuiIo, pacioJara-
ercsi cupasa B cpejie paspaborku Beremiz. OHa COMep:KUT KOJIJIEKIUIO CTAHIAPTHBIX (DyHKIUH U BYyHKIM-
OHAJIBHBIX OJIOKOB, Pa3JIeJIEHHBIX 110 Pa3JiejlaM B COOTBETCTBUU C WX HAa3HAYEHHEM, KOTOPBIE JOCTYITHBI IIPU
HAIMCAHUU AJTOPUTMOB U JIOTUKHA PAOOTHI IPOTPAMMHBIX MOJIYJIeH.

Beluesensl coepyromume pas3zeibl s GyHKIuil 1 GyHKIMOHAIBHBIX OJIOKOB: CTAHIAPTHBIE, JIOIOTHUTEI b
Hble, IPe0bpa30BaHUsl TUIIOB JAHHBIX, OIlEPALUil C YMCIIOBBIME JAHHBIME, aprudMEeTUIeCKUX Oleparuii, Bpe-
MEHHBIX Ollepalnii, MOGUTOBBIX U CMEIEHHsI OUT, omeparyii BLIOOpa, oneparyii CpaBHEHMsI, CTPOKOBBIX OIle-
panuit, moxyneit «Pythons u «SVGUI».

TTomumo cranmaprabix GyHKINNE 1 QYHKITHOHATHHBIX OJIOKOB, JaHHAS [TAHEb COAEPXKHUT PA3EIT <IIOJIH30-
BaTEeJIbCKHE MPOrpaMMHBIE MOy IH». B Hero momnamaoT GyHKnun U GyHKIHOHAIbHBIE OJIOKHU, J00ABIEHHbBIE
B KOHKPETHBIH [IPOEKT, T. €. COJEPXKAIIMUECS B JIEPEBE IIPOEKTA.

WcnonbzoBanne naHHBIX GYHKIUNE U PYHKIINOHAJIBHBIX OJIOKOB OCYIIECTB/ISIETCS MEPETACKUBAHIEM HEOOXO-
JuMOro 6JI0Ka ¢ HOMOIIBIO 3axKaroil jieBoil kaonku Mbimu (Drag&Drop) B obiacts pegakrupoBanus: jubo
TEKCTOBBIN PEIAKTOp, JIu00 rpadudecknii pegakTop.liMeeTcs crenuaabHOE MO TONCKa (PYHKITMOHATLHOTO
6JI0Ka 110 UMEHHU.

OT1nago4Has KoOHCOJb
Iawnesnb, comepKalias OTIAJM0YHYI0 KOHCONIb (cM. Pucynok 2.91 ), Kak IpaBumiio, pacrojiaraercsd B IpaBoM
HIDKHEM YTUIy Cpeabl pa3paborku Beremiz.
Ona cIy>KUT 11 0TOOPasKeHnsl B BUJIE TEKCTOBBIX COODIEHMIA:
e Pesysnbraros rereparun ST u C kozna;
e Pe3ysbTaTroB KOMIIMJIAINANA U KOMIIOHOBKHU IIPUKJIAIHON IIPOrPaMMBL;
e IIpormecca coennuenns u mepenadn MPUKJIAIHON IPOrPaMMBI Ha IIEJIEBOE YCTPONWCTBO;

e Pazimunbix OPOMEXKYTOIHBIX I\/IaHI/IHy.HSILLI/IIU/I B IIPOIECChI CO3IaHUA HpI/IKJIa,HHOfI IIporpaMmMmubI.
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BubnuoTeku | Otnagumk

Q

+/ CTaHpapTHeIE oy HELWOHaNEHEIE BNoKK
+1 JononHuTensHele goyHKLWOHaNEHLE GNokK
+| MNpeotpazoeaHune Tunoe
+I MaTeMaTuveckre dyHKLMK
+ MaTtemaTHKa
+ Bpema
+/ COBMrOBRIE ONepau kK
=/ BuToBkle onepaumm
AND
OR
XOR
NOT
+ Buibop
+/ CpaeHeHWe

+ CTPDKOBHE onepaudiia

+ Mative POL
+/ Python FOU
+ SVGUIPOL

+ MNonezoeaTensckue POLU

Pucynok2.90: — Ilanesns 6ubianorexkn GyHKImt u QyHKIIMOHATBLHBIX OJIOKOB

[ ]
Mowck | KoHcoms | Mor MK

Eormmanayma MSE-nporparmae 8 C-xom. ..
SKCHopT MOKANBHEX [NeDSMSHHEX. . .
C-xol, YCHeUWHO CreHsDHDOoOBAH.
TIIE
[CC]  plc_main.c -> plc_main.o

[CC]  plc_debugger.c -» plec_debugger.o
py_sxt
[CC] py_=sxt.c -> py_sext.o
TIIE
[CC] config.c -> config.o
[CC] rezourcel.c —> resourcel.o
IMHKORKA !

[CC]  plc_main.o plc_debugger.o py_ext.o config.o resourcel.o -> traffic_lights.so
CEopka npomna yorsnHo .

Pucynok2.91: — Ycnemmuas c60pKa B OTJIa[09HON KOHCOIH

2.2.
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B caydae, eciun HeoOX0MMMO BBIBECTH MPEIYIPEXKICHNAS CPeJbl pa3paboTku Beremiz miu onmmoOKN KOMITHIIS-
ropoB (MatlEC mwimu C koza) Bo BpeMs ux paboThl IBET BHIBOJIA TEKCTOBBIX COOOIIEHUI CTAHOBUTCS KPACHBIM.
Kpurnyeckne ommbKu TakKe BbIIEIIeTCs KPACHBIM IIBETOM, HO IIPU 9TOM €IIe KeIThiM GoHoM (cM. Pucynok

2.92).

Mowck | KoHcome | Maor NIK

2-17: error while generating C codes: You must define at least one periodic task (to set c

yocle period)!

[n section: CONFIGURATION config

0267: CONFIGURATION config

0368:

0369: EESOUECE resourcel ON PLC

0370: PEOGRAHM main_instance : main_program;

Tl: END_EESOURCE
section: END_CONEIGUERATION
0372: EMD_CONEIGUEATION

OumExa: kommmandToz MSE B C pspayn kopn omMErd 1
HeypnauHad reHepaliMd xoga!

Pucynok2.92: - Ommubka cO0pKH IPOEKTa B OTIA0YTHON KOHCOJIN

Mounck anemeHTOB B NpoekTe

st TTIoncKa MHTEpeCYIOIIero aJeMeHTa B IPOEKTe UCIOJb3yercs: quaaor «Ilonck B mpoektes (cM. Pucynok
2.93 ). Ero BBI30B IIPOUCKOIUT C IIOMOIIBIO TJIABHOI'O MEHIO IPOIPAMMBI MJIH IIAHEJ MHCTPYMEHTOB.

Mouck B NnpoekTe

LWabnoH nowcka: ~ Perncrpozaencimeii

PEF‘H‘IHPHOE BhlpaxeHie

QbnacTe OencTEMA
*! Beck NpoekT

TonbKo 3NEMEHTEI

3aKkpeiTh

Pucynok2.93: — Inasior moucka B IpoOeKTe

B nosiBuBmiemcs jpasiore MOXKHO YCTAaHOBUATH PA3JIMYHBbIE IIapAMETPBI [TOMCKA: IMA0JIOH ITOUCKA, 00JIACTD I10-
HCKa, 9YBCTBUTEJIBHOCTb K PETUCTPY IIPU IIOUCKE, & TaK K€ 3allMCaTh Ia0JI0H IIOMCKA B BHJIE PETyJIsIPHOIO
BeIpazkeHus. Ilocjle TOro Kaxk Bce IapaMeTpbl yCTAHOBJIEHBI, HEOOXOAMMO HakaTh KHOIKY «Ilomcks B aTOM
nuagsiore. Huke va Pucyrnok 2.94 npusejien npumep noucka snementa ¢ umernem «LIGHT».

PesynbraT noucka BEIBOIUTCS B Hepapxuieckoil crpykrype. [Ipu nBoitHOM ImiesraKe o 0JTHOMY U3 Pe3yIbTaTOB
- JAHHBII 3JIEMEHT OYJEeT BBIJIECH B IIPOEKTE OPAHZKEBBIM I[BETOM.
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[ 1
5 traffic_light_sequence 3

OnucaHme: PuneTp kNacca: Bce =

# [QITE] Knacc Twn lcxoQHOe zHaYeHn HacTpoika OnucaHwe
4 Brixog, BOOL

5 Brixon BOOL

A Ruivan =Ta¥al

ORANGE_ =1

y used to Standstill

BLINK_ORANGE_

PEDESTRIAN _RED_

PEDESTRIAM _GREEMN_

RED_

el e v I e v e w I = i

GREEMN_

= SWITCH_BUTTOM

ORANGE R GREEN _
s ORANGE_

S | PEDESTRIAN_RED_

. ‘ o STOP_CARS
. T4 < -

}
Mouck | Koncone | Mor MK
‘LIGHT - 50 coenageHuin & NpoekTe
- & MpoekT 'traffic_lights":
o T
¥l name: traffic_light_sequen
*| name: RED_LIG
*| name: ORANGE_LIG
*| name: GREEM_LIG
& name: PEDESTRIAM_RED_LIG

# | namar PEOFSTRIAN CRFFER 1IE

Pucynok2.94: — Pegynbrarsr noucka ssiementa ¢ umesem LIGHT
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MaHenb oTtnagkun

TMamesb OTJIAIKH PACIIOIAraeTCs B IIPABOI YacTu cpebl pazpaborku Beremiz (cm. Pucynox 2.95 ).

BunuoTekn | OTnanHuk

Owanazon: | 10Mc v | B Ei

.main_instance.trafic_light_sequence0.*
ALLOW_CARS
WARM_CARS
..STOP_CARS

Pucynok2.95: — Ilamens otragku

JlaHHasl 1aHeJb MpecTaBisieT coboit Tabuily ¢ aByms crojbnamu «Ilepemennasi» u «3Hayenues. CooTBer-
cTBeHHO, crosiber «IlepemeHHasty COMEPKUT IKIEMILISAPDI IIEPEMEHHBIX, 3HAYEHUSI KOTOPBIX BO BPEMSsI HCIIOJI-
HEHUsl, 0TOOPAXKAIOTCS B 10JIe «3HAYEHNE» U MOT'YT U3MeHAThCs. /lobaBiieHne epeMeHHbIX OCYIIeCTBIISeTCsI
C TIOMOIIIBIO [TAHEJU IK3EMILISIPOB IIPOEKTA.

3menenue 3navennit mepeMeHHON BO BPeMsI OTJIAIKA IPUKJIAIHON IPOrPAMMBL OCYIIECTBIISETCS HAXKATHEM
JIeBOI KJIABUIIEll MBI HA UKOHKY 3aMKa HAIIPOTHUB MHTepecyrommeii mepemenHoii (cm. Pucynok 2.96 ).

| |
BuBnuoTekn = OTnap4uk

OwanazoH: |10mc v | B Ei

.main_instance.trafic_light_sequence0.*

JALLOW_CARS ER
WWARN_CARS
LSTOP_CARS

Pucynok2.96: — YcranoBka 3HaYeHHUs IIepeMeHHOI
Jasee 10sIBUTCsI MAJIOr BBOJIA 3HAYEHHUs! JJist BBIOPAHHOMN nepeMenHol (eM. Pucynok 2.97 ).
Beeaure sHadeHwe AnA nepemeHHoi "BOOL™

DopCUMpoBaTE ZHAYEHWE NEpeMeHHON

[I

OTMEHWTE OK

Pucynox2.97: — JImajior ycTaHOBKU 3HAYEHUS JJI IepEeMEHHON

B pexuwme ornankum dbopcupoBaHHOE 3HAYEHWE IIEPEMEHHON OymeT mojcBedeHo cuHMM IBeToM. s Toro
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4T06BI OCBOOOAUTH 3HAYEHUE IIEPEMEHHOi, HEODXOAUMO HaXKaTh HAa MKOHKY OTKPBITOrO 3aMKa (cM. Pucynok
2.98)

r 1
BuBnuoTeky | OTnanquk

Owanazon: |10mc v | B H

Uwkn: 2957 cel.main_instance.trafic_light_sequence0.* t: 4m55c700mc

JWARN_CARS False
JALLOW_CARS TriE' %
.STOP_CARS False

Pucynok2.98: — OcBoboXK ieHne 3HAYEHUS] T€PEMEHHOI

Ha pmammoit namenn mpucyTCTByeT KHOIKA y/ajeHWs MEPEeMEHHON M3 MaHEeIN OTJIAMINKA, [MepPeMeliaTb U
epeiaBaTh CChLUIKY Ha mepeMeHHbie MOXKHO B Drag&Drop pexwume.

MaHenb rpachmka nameHeHNs 3Ha4E€HUS NEPEMEHHON B PEXUME OTNAaAKMN

Hannag nanens (cm. Pucynok 2.99 ) oTKpbIBaeTCs BO BKJIAJKe OT/IaIYUKa HAIPOTUB BHIOPAHHON IepeMeH-
HOIl B ClIlydae, eCiu B MaHEeJIN OTJIa IdKa HaXKaTh Ha MEePEeMEHHYIO JIBOMHBIM IETIKOM Mbimu. Hamporus
[IepeMEeHHO [ogBJIsIeTCsd IpadUK N3MEHEHUsl 3HAYEHHsl IEPEeMEeHHOI B pexkuMe oTiaiku (cm. Tabsmiy 11).

Ha )J,aHHOfI ITaHeJ/IX1 €CTbhb BOBMO?KHOCTb YCTaHOBUTD:
e «UuTepBaii» - BpeMEHHO1 OTPE30K, 38 KOTOPbIl 0TOOpaXKaeTcsi M3MEHEHU! IpaduKa;
o «MacmTaby - 3ajaHne MpUOINKEHNs 0TOOparkeHns rpaduKa;
o «llosunusy - mepemerenne Mo OTOOPAKEHNIO rpaduKa, OT HAYATIA U 0 KOHIA.

Tak>ke Ha JAaHHOI MMaHeJ W B [IPABOM HHUXKHEM YIJIy PACIOJIAraroTCsl BCIIOMOraTejbHble KHOnku. Onucanue
JAHHBIX KHOIIOK IIPUBEICHO B Tabymre 12:

Tabaumna 12 - Kunonku Ha nanesn rpaduka n3MeHEHUs 3HAYEHUs [IePEMEHHOMI

BHewHunii  Bug | PyHKUUSA KHOMKM
KHOMKM
o
< Ouncrka orobpaxkenus rpaduka
ITepexom K 0TOOpaKEeHNIO TEKYIEro 3HATEeHNA TpaduKa, T.e. CABUT mapamerpa «Ilo3u-
[Usi» MaKCUMAJIbHO BIIPABO
Cbpoc mactpoek maciraba 0 HACTPOeK 1o ymosrdannio: X 1.0

2.2.4 Paborta c npoekTtom

Jlanubiii pases orpaykaeT OCHOBHBIE TPUEMBI pabOThI B cpese paspaborku Beremiz, meobxomumbie mpu co-
3/IaHUY [TPUKJIATHON TporpaMmel. [Ipukiainas nporpaMma Jiits 1eJIeBo IIaT(OPMBI sIBJISETCS PE3YJIHTATOM
cOOPKU IIPOEKTa C OIPeesIeHHOI KOHMUryparmei.
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BubnwoTekn = OTNapHwk

OwanazoH: | 5m v | B E:

Lwkn: 2075 el.plc_task_instance.* t: 3m27c500Mc

00 L cntl |
600 ]
400 .
200 ]
0 530 |
o] SEIU- 10;1}0 15;1}0 2CIIDD 25IDGI 3000
800 | I I I I .
600 i
400 .
200 ]
0 529 |
0 SEIO- IUIDD 15IDGI 2CIIOD 25I0Gl 3000
..Reset False

Pucynok2.99: — I'pacduku nsmenenns 3nadenuii caerankoB Cnt
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IIpoexT B Beremiz mpezcrasisier coboil IMEHOBAHHYIO IIAIIKY, B KOTODOH jexkaT mcxonusle daiter. [lanka
JIO2KHA OBITH 00513aTeJILHO IIYCTOMN U He 3aluIneHa oT 3anuch. Eciu B mamke yke ecTb (hailiibl, Oy/1eT BbIIaHa
COOTBETCTBYIONIAs onubKa. B co3annoit namke Oy IyT cOXpaHeHbI cye/yione Gaiyibl 1 HalKu:

e «beremiz.xml» — B qannom XML daiise coxpansrorcs HacTpOitKu crenuduUIHbIe A1 CPeIbl pa3paboT-
ki Beremiz oTHOCHTETHLHO TIPOEKTA;

e «plc.xmly — B gannom XML aiisie coxpaHsieTcsl IOJIHOE OIUCAHKE IIPOEKTA: BCEX ITPOrPAMMHBIX MOJLY-
Jieii, pecypcoB, MOJIb30BATEILCKUX TUIIOB JIAHHBIX, JMAHHBIX O IIPOEKTE, HACTPOEK PEJIaKTOPOB Irpadu-
qecknx s3bikoB IEC 61131-3;

e manka <«build», koropas xpanur remepupyembiii ST u C Koj, a TakKe MOJIYIAEMbBIil HCIOJHIEMbBIH
OuHAPHBIN (hailT TPOITMBKHY.

Co3p,aH mne HoOBOro npoekTa

Hosblii npoekT cozmaéres ¢ nomompio raasuoro menio «QPaitny — «Hosbiit» (ecm. Pucynok 2.100 ), smbo ¢
[TOMOIIbIO KHOIKY «HOBBIN» Ha NaHeJ U yIIpaBJIeHN.

(oFT Ll FenakTupoBate Bug lMomows

HoewiA Cirl+N
OTKpbITh Ctrl+0
HenaeHwe NpoekThl b
Bbxop Cirl+0

Pucynok2.100: - Cozjianue HOBOIO IMPOEKTa C MOMOIIBIO TJIABHOI'O MEHIO
Hasee nosiBurcs auasor (em. Pucynok 2.101 ) , B KoTopoM HEOOXOIUMO BBIOPATDH HAIKY, IJe OyJeT XPAaHUTbC

JAHHBIIA OPOEKT.

B nosiBuBImemest quasiore BaM OyIeT IPeJJIoYKEHO HACTPOUTH OCHOBHOM MPOTPaMMHBIHA MOJIYJIb TPOEKTa (CM.
Pucynox 2.102 ). B ganHOM Jpiajiore TpH moJis:

o «msa POU»;
e «Tun POU»;

o «3bIK».
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Choose an empty directory for new project [ x]

<  dsergey PycharmProjects = Beremiz | Beremiz Projects Co3pate nanky

Mecra Mma ~ Pasmep MWsmenén
Q, Mouck Il sfs_control_10_modbus _tcp_rtu_slav... 06.03.2017
@ HepaeHue oK. B sfs-1.1.3_plant-1.3 15.11.2012
th sergey B external_fb_debug 07.07.2017
B Pabounia cTon I EMPTY 31.01.2017
B ®ainosan cuc... I DIO_TEST/68 31.01.2017
= I DIC_TEST 25.04.2018
ull i B Beremiz Examples 20.01.2017
CTMEHWUTE OTKphITh

Pucynok2.101: - Iuajor BbI6Opa HaIlKU JJjIs HOBOTO IIPOEKTA

Co3nats HoBwli POU [x]} -

Mma POU:  program0

Tun POU: nporpaMMa v

A3bIK: FBD v
OTMeHy -
ST

LD

SFC

Pucynok2.102: - Tuasmor nob6aBieHnsi OCHOBHOI'O IIPOTPAMMHOIO MOJTYJIsI
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MMsa nporpaMMHOro MOJLyJIsl, IPUCBOEHHOE 110 YMOJITIAHUIO, MOXKET OBITh 3aMEHEHO Ha JII000e MMsl, COOTBET-
CTBYIOIIlee HA3HAYEHUIO JIAHHOTO ITPOI'PAMMHOIO MOJLYJIS.

Tun ocroBHOTO TpOrpaMMHOro MoyJist — «I[IporpamMmay, B JajpHeIIIeM B MPOEKT MOYXKHO JTOOABUTH JIOIOJI-
HATEJIbHBIE TPOTPAMMHBIE MOYJIN, (DYHKIUA 1 (DYHKINOHAJIbHBIE OJIOKH.

B noste «£3pik» HE0OX0MMO BHIOpATH U3 CIIUCKA OJMH U3 #3bIK0B crangapra IEC 61131-3 (IL, ST, LD, FBD,
SFC), Ha KOTOPOM GY/yT pean30BaHbl AJITOPUTMBI U JIOTHKA PAGOTHI JAHHOTO JIOGABIISIEMOTO IIPOIPAMMHOTO
MOJTYJISL.

IIpu maxxarun kaonku OK B mpoekT Oyzmer m106aB/IeH OCHOBHOI TPOTPAMMHBIN MOYJIb C BRIOPDAHHBIMUA TIaPa-
MeTpaMH, pecypc IpoeKTa OyeT KOHMDUIYPUPOBaH 110 YMOJTIAHUIO: JT00ABIEHA OJTHA 33/1a49a [UKJINIECKOrO
BBITIOJIHEHUST ¢ HHTEPBAJIOM 20 MC, U OJIUH IK3EMILJISIP OCHOBHOI mporpamMMbl. [Ipu Haxkatnn kHonku OTMeHa
Oy/ieT co3aH IyCcTOil MPoeKT 6e3 KAaKUX-JTH00 HACTPOEK.

B pamkax omnmcamnus mnporecca co3/laHusi HOBOT'O IIPOEKTa 3a OCHOBY BbIOpaH IpoekT «First stepss m3 cran-
mapraOoro Habopa TectoBbix mpoekToB IDE Beremiz. OcHoBHOI mporpaMMHBII MOIYJIb B 9TOM IIPOEKTE Ha-
mmcan Ha s3bike FBD, coorBercTBeHHO, B JquaJsiore HeoOXoauMO BeIOpaTh a3k FBD, B mambHeiiem sa3bIK
OCHOBHOI'O IIPOTPAMMHOI'O MOJTYJIsI BO3MOYKHO U3MEHHUTh.

Hacrpoiika npoekTa

CeyomuM aroM Iocje CO3/aHusl IIPOEKTa sIBJISETCS ero HAaCTPOMKa, BKJIIYAOIAs B cebsl 3aJaHue IJI0-
OaJIbHBIX TIEPEMEHHBIX, YCTAHOBKY MapaMeTPOB KOMITMIAIUN U KOMIIOHOBKM, U 3aIOJIHEHUE JAHHBIX O IIPO-
eKTe.

BbI30B nanesm HACTPORKM IIPOEKTa OCYIIECTBIISIETCS P BHIGOPE (JIBOWHOM IIEJIYKe JIEBOH KHOIIKON MBI )
KOPHEBOTO JIEMEHTa, JIePeBa, IPOEKTa, KOTOPBIN 10 YMOJTIAHUIO, CPa3y MOC/IEe CO3IaHUs MPOEKTA HA3BIBACTCS
«Unnamed» (cm. Pucynok 2.103 ).

Qain PepakTupoBaTe Bug [Momollb

s im 8=

Bl [ 7 4=

3= program0  [¢] ~MpoekT~x
MpoexT

- i A
% Unnamed| 7 e

b programO M3K-kon i mposkTa

= ,
B resourcel KoHdurypaumoHHeie nepemenHele  CeoicTBa npoekta  KoHdburypaums
PuneTp knacca: Bee v
# IIma Knacc Tun

Pucynok2.103: - Ilanenb HacTpOWKH ITPOEKTa,

Ha manesn npucyTcTBYIOT TPU BKJIAJIKH:
o Koudurypanuonnbnie mepeMeHHbIE;
e CBoiicTBa NpoeKTa;

o Konduryparmus.

2.2. PykoBoAacCTBO NporpamMmucra 67



Beremiz Documentation

KoHdurypaumoHHble nepemMeHHble NpPoeKkTa

Kondurypanuonnbie mepeMeHHbIE TO3BOJISIIOT MPOTPAMMHBIM MOyJisiM Tuma «IIporpammvas u «DyHKIM-
OHAJIbHBIN OJIOK» HCIIOJIB30BaTh OOIMEe MepeMeHHbIe, KOTOpble OYIyT OIpeje/ieHbl B TI00a bHON obacTu
BUIUMOCTH ITPOEKTA.

Huxke, na Pucynox 2.104 , B maHejn mepeMeHHBIX W KOHCTAHT JI00aBUM KOH(MDUTYDPAIMOHHYIO KOHCTAHTY
«ResetCounterValue» tuma INT ¢ magasmpabiM 3HaYeHEEM 17, ¢ TOMOIIBIO KHONKH «/l00aBUTDH IepeMeHHy0»
(cM. Tabummy 3).

@ ~[NpoekT~x

"
7 e

M3K-kop  chadm mposra

KoHdomrypauoHHele nepemMeHHele  CeoiicTea npoekta  KoHdburypauus

PuneTp Knacca: Bee v E-
# lmaA Knacc Twn Afpec WexogHoe sHaYveHne) KeanudgukaTtop
ResetCounterValue InoGansHeid  (INT 17 KoHcTaHTa

Pucynok2.104: - O6bsBiieHre KOH(MDUIYPAITMOHHON TIePEMEHHO

Hutst Toro 9Tobbl K JAHHOW KOH(UTYPAIMOHHON TepeMeHHON MOXKHO OBIJIO 00paImaThcs U3 IPOrPaMMHBIX
moyaeit tuna «IIporpammas mim «DyHKIMOHAIBHBIN OJIOK» HEOOXOAUMO B UX IAHEU PEeJaKTUPOBAHUSI
B [IaHe/IM [IePEeMEeHHBIX M KOHCTAHT CO3/aTh IIEPEMEHHYIO C TAKUM YKe UMEHEM, KaK U paHee OObsBJICHHAsI
rjobajibHast, U yCTAHOBUTH €€ Kitace «BHemHmiis.

Hacrtpoiikn cbopku npoekta n CoeguHeHns C LeeBbiM YCTPOWCTBOM

Jis ucnosib30BaHusl HAIIMCAHHON TPUKJIAJHON MPOrpaMMbl HeOOXoAuMo eé cobparTh (CKOMIMJIMPOBATL U
CKOMIIOHOBATh ), T.€. HOJIy4YUTh UCIOJHAEMbIH (hailsl U 1epejarh HA HEeJeBOe YCTPOHCTBO I OTIAIAKA HIIA
MIPOCTO WCIOJIHEHUSI. B CBA3U ¢ 3TUM OCHOBHBIMU HacTpoitkamu siBistiorcsi: « URI cucrembr mcmoHeHMs» -
aJIpec IeJIeBOro yCTPONCTBa, U IeseBast miaTdopMa - apXUTeKTypa MIaTGOPMBI TIEJIEBOTO yeTpoicTBa (CM.
Pucynok 2.105 ).

Kak npasuno, «URI cucremsr ucrnosinenusi» ykasbBaeTcs B popMaTe:
<Twun KoHHEKTOpPa™)://<Azpec 1oc/e0BaTeIbHOIO IOPTA, OAKJIIOYEHUs > : < OUTpeiiT >

Tun KoHHEKTOpA BHIOMPAETCS B 3aBUCHUMOCTHU OT TUIA CEPBUCA MOJKJIOYEHNs K IIeJIeBOMY ycTporicTBy. Ha-
puMep, JJisl OTJIAJKU IIPUKJIAIHON IPOrpaMMbl Ha JIOKaJbHOM Mamwuue mpu momorm Soft PLC, menesbim
yCTpoiicTBOM siBJIsieTcs corykba «Beremiz service» u tun konuekropa cieayer Beiopath «LOCAL». g or-
JIAJIKU TIPUKJIATHON MPOrpaMMBbl BHE JIOKAJBHOM MAIMHBI ucnojb3yercs oubanoreka PYRO, B aro ciayuae
«URI mesneBoro ycrpoiicTBay ykasbiBaeTcsa B popmaTe:

PYRO://<IP-axapec 1eseBoro ycrpoiicTa ™ :<mopr=>

Eciu B mpoekTe ncmob3yroTest TOMOIHUTE/IbHBIE OUOTNOTEKH, UX CJIEyeT J00aBUTH B KOH(DUTYpAIIUN IIPO-
ekTa, HaxkaB «checkboxy mamporus mobasssiemoit 6ubanoreku B momMento «bubimorexkus.
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[ MpoekTx

/e

M3K-kon o peekta

KoHdhurypaL MoHHbIe nepeMenHble  CBoMcTBa NpoekTa  KoHcbWrypatma
HacTpoitkn Beremiz
URI cuctemMel ucnondenma: | LOCAL://
3anpeTuTh PaclIMpeHs:

Bubnuotekn
Enable_Native _Library:

Enable_Python_Library:
Enable_SVGUI_Library:

Lleneean nnatdpopma: Linux v
Leneeas nnatchopma - GNU/Linux
{:.3 Komnunarop: gce
CFLAGS: LO
KoMnoHoBLLMK: gce
LDFLAGS:

Pucynok2.105: - Koudurypanus npoekra
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[OaHHble 0 npoekTe

IIpu co3mannm HOBOTO MPOEKTa, Bee 00I3aTEbHBIE TTOJIsT B HACTPONKAX NHMOPMAIIUN O MPOEKTE 3aIIOTHIIOTCS
3HAYEHUSIMU TI0 YMOJTIAHIIO. PeKOMeHIyeTcst 3aMeHUTDh JaHHbIE HACTPONKM 0 YMOJTIAHUIO Ha PEJIEBAHTHYIO
uadopmarmo (em.:numref:imagel52), MO3BOJSIONLYIO YIO0OHBIM 06PA30M PA3JINIATH IPOEKTHI.

o MpoekT %

il
7 L=

M3k-kon  Panm nposkTa
KoHcburypaumonHele nepeMenHsle  CBOMCTBA NpoekTa  KoHdurypawus

MNpoekT AsTop Tpachuka [Mpodee

Mma npoexTa (06A3aTENBHO): first_steps
Bepcwa npoekTa (onumoHansHo):  0.0.1

MMa npodykTa (obA3aTensHo): PLC
Bepcua nponykTa (o6azatensHo): | 1.0.0

Penus npogykTa (onuMoHaneHo):

Pucynok2.106: - 3amoJineHue JAHHBIX O IPOEKTE

Bouibiiasi yacts jaHHBIX B MHMOPMAIUU IIPOEKTE SIBJIAIOTCS HeOOsI3aTe/IbHBIM JIJIsl 3AII0JIHEHUSI, HO 00si3a-
TeJIbHBIE JIOJIYKHBI ObITH 3aIl0JIHEHBI, TAKWE OIS IOMEYEHbI B TMOJCKA3KaX B MMEHOBAHUU KayKJOr'O ITYHKTA.
Tlocse 3amanust HACTPOEK IIPOEKTA, KAK IIPABUIIO, CJIEIyeT H00aBIEHNE B IIPOEKT HEOOXOIUMBIX IIPOIPAMMHBIX
mogydeit (byuknuit, byHKIMOHAIBHBIX GJIOKOB U IPOrPAMM ), PEAJIM3AIMs UX AJTOPUTMOB H JIOTUKH PabOThI
€ TIOMOIIBIO TEKCTOBBIX U T'padudeckux s3blKoB crammapra IEC 61131-3.

Mporpammubie moaynn

JobGasiienre nporpaMMHBIX MOysieil (mporpamM, (yHKiui, HYHKIMOHAJLHBIX GJIOKOB) OCYIIECTBIISIETCS
¢ TIOMOIIBIO BCIUIBIBAIOIIETO MEHIO JIepeBa IMPOEKTa, B KOTOPOM HEOOXOJMMO BhIOparTh myHKT «DyHKIms»,
«DyHKIMOHAIBHBIN 6J10K» mim «IIporpammas. asee nostBurcs guajor «Cozgars HoBblii POU».

IIpoekr «First steps» mpejicrabisier coboii OCHOBHOI ITPOrpaMMHBII MOTY/Ib, HAIMCAHHBINA Ha s3bike FBD),
B KOTOPOM HCIIOJIB3YIOTCS 5 (DYHKIMOHAJIBHBIX OJIOKOB, HAIMMCAHHBIX Ha ISTH pa3HbiX s3bikax IEC 61131-3.
Kazxaprit GyHKIMOHAIBHBI OJIOK 9TO CUETYNK, YBEIUIUBAIOININI 3HAYCHIE BBIXOIA HA €IUHUILY JI0 TEX IOP,
moka Ha Bxojie Reset ne Oyzer ycranosseno 3nadenue True. lHkpemMenTalus 3Ha9€HNAs IIPOUCXOIAT B KAXKIOM
[IUKJIe OCHOBHOH IpOrpaMMbl. PeryimpoBaTh MHTepPBaJ IUKJIA MOXKHO U3MEHss JUINTEJIHHOCTD 3aJa4i JIJIst
9K3EMILTISTPa OCHOBHOM ITPOTrPAMMbI B TIAHEJIH PECYPCOB.

B cosmanubiilt mpoekT HEOOXOAMMO H006aBUTH Iporpammy program(, dyHKIWo u 5 GYyHKINOHAIBHBIX 0JI10-
koB: CounterST, CounterLLD, CounterFBD, CounterSFC, CounterIL. Ecsiz ipu cozmannm mpoekTa 0OCHOBHOI
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MIpOrpaMMHBIHT MOysih program( He OBLT /100aBJEH, €ro cieayeT a1006aBUThH BpydHyio. /lamee paccMoTpeHo
J06aBJIeHne KaXKI0r0 IIPOrPAMMHOTO MOJYJISI B OTAEIbHOCTH.

Mporpamma

Huxke Oyner npuBeséH npumep j106aBjieHUs] B IIPOEKT IIPOrpaMMBbl, HamucaHHoi Ha si3bike FBD. Jloruka u
AJITOPUTM PabOThI JAHHOTO ITPOrPAMMHOI0 MOJIYJISI CJIEIYIOITHe: onpesesena nepemennas Reset tuna BOOL,
OTBeJaIoIIas 3a COPOC KaXKJIOr0 U3 IIATU CIETINKOB, OIpeiesieHbl maTh mepeMeHHbix Cntl..Cntd tuma INT, B
HOAX XPAHUTCS 3HAYEHUE KAXKIOT0 U3 IIATH CIETINKOB, U JI00ABJIEHBI IATH (DyHKIMOHAIBHBIX OJIOKOB, IIPEI-
CTaBJIAIONIX COOOM MHKpEeMeHTHpyonuii cueTdnk Ha nsaTu sa3bikax [EC 61131-3. Ilpu 3amycke nmporpaMmbl
HavaJIbHOE 3HavYeHne HepeMeHHON Reset ycranaBiamBaercs mo ymosrdannio False. SHaueHus CIETINKOB Hat-
HYT yBEJUYUBATHCA, HAUUHA CO 3HadeHMs 110 yMosdanuio (s tuma INT pasao 0). g ¢cbpoca c4eTINKOB
nepemennyio Reset meobxoqumo dopcupoBars 3HadenneM True, 3areM BepHyTbh 3Hadenue False. Ilepemen-
abiM Cntl..Cntb Oyer npucBoeHo HaYAIbHOE 3HAYEHIE KOHDUTYparuonHoit koncranTel ResetCounterValue,
TaKUM 00Opa30M 3HAYEHHUS CUETUYNKOB COPOCSATCH, U HAYHETCHA OTCYeT HadYuHas ¢ 17.

Cuauasa cjejyer nobaBjeHre TPOrPaMMBbI B IIPOEKT, OCYIIECTBIISIEMOE C HOMOIIBIO MEHIO JIepeBa IIPOEKTa,
BbIGopoM TyHKTa «IIporpammas (cm. Pucynok 2.107 ):

MpoekT

- Unnamed
 resourcel
Twnbl OaHHGX
DPYHKLLMK
PYHKLMOHaNBHbIA BNoK
Pecypcul
Nopnep#ka CANOpen
Modbus support
C-pacwmpeHne
:e-i;‘ cor  Python chain
WhGlade GUI
SVGUI

Pucynox2.107: - JlobasjieHue mporpaMMbl B IIPOEKT

B nogBusimemcs gauasore (cm. Pucynok 2.108 ) Beibepem si3bik FBD u Tun POU «iporpammas.

JlobaBuM B IIaHe/M IIEPEMEHHBIX U KOHCTAHT nepemenHyio Reset Tuma BOOL, orBeuaromniyto 3a cOpoc KaxK-
JIOrO U3 MSTH CYETUYMKOB, & Tak ke 1aTh nepemeHHbix Cntl..Cntd tuna INT, B KOTOpBIX OyIyT XpaHUThCS
3HAYEHUs] KAXKJOr0 U3 MATH cIeT9nkoB. Jlaiee HeoOxomumo obpaTtuThes K pegakTopy sizbika FBD. [lnsa mva-
[IACAHWS AJTOPUTMA U JIOTUKU BBITIOJHEHHUsS JTAHHON IPOrPaMMbl HAM MOHAI00ATCs (PyHKIITMOHAIbHBIE OJIOKT
CUETYNKOB, CO3/IaHNe KOTOPBIX PACCMOTPEHO B 1. 6.3.2.

st ynoberBa penakrupoanust FBD nuarpamm B pegakrope cymectByer dyHkiusa Dragd&Drop , Heobxo-
JUMble (DYyHKIMOHAJIbHBIE OJIOKU U IT€pEMEHHBbIE MOXKHO J00aBHUTH B I10JI€ PEeJaKTUPOBAHUS U3 OUOIHMOTEKN
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Co3nate Hoewld POU [ ]

Wwma POU:  program0

Tun POU: |nporpawa| v
A3blk: FED W
OTMEHWTB Ok

Pucynok2.108: - Iuasor nobaBjieHns TpOrPAMMBI B IIPOEKT

dysxuni 1 GYHKIMOHAIBHBIX GJIOKOB U TabJIMIBI IEPEMEHHBIX IIyTeM LEePEeTACKUBAHUS B L0JIE PEJIAKTHPO-
BaHMsl. HEOOXOIUMO JIEBOI KJIABUIIEH MBINIH 3a3KaTh CTOJIOEIL «#£» sl IePEMEHHOM B TIaHe N [IePEMEeHHbIX 1
KOHCTAHT, JlaJiee [IePEHeCTH yKa3aresb Ha 001acTh pejaktuposanust FBD nuarpaMMbl U OTIYCTHTH KHOIKY
mbimn (Drag&Drop).

Ilepenecem 5 axzemmisipos nepementoii Reset u Bce mepemennbie Cntl..Cnt5 B moJie pelakKTHPOBAHUST JTHA~
rpaMMbl KakK mokasano Ha Pucynok 2.109 :

W3 6ubmorerku dyHKIMI 1 PYyHKIINOHAIBHBIX OJIOKOB J00aBUM ITOJIb30BATE/IBCKIE (DYHKIIMOHAJbHBIE OJIOKH.
JlobaBiienne JaHHBIX (DYHKIMOHAJIBHBIX OJIOKOB y/I00HEE OCYIIECTBUTDH IIEPEHOCOM COOTBETCTBYIOMIEN (DYyHK-
muu ¢ nomortpbio Mol (Drag&Drop) u3 nanenu 6ubiauoreku GyHKuuil 1 GyHKIMOHAIBHBIX 6JI0KOB B 00-
JacTh pegakTupoBannsg FBD amarpamMmbl JaHHOTO TPOTPAMMHOTO MOJY/S Kak MoKa3aHo Ha Pucymox 2.110

ﬂO6aBI/IM CBA3U MEXKJYy (byHKLLHOHaJILHbII\lH OJIOKAMU 1 BXOZHBIMU U BbBIXOJHBIMU IIE€PEMCECHHBIMU.

PyHKLUMOHANbHbIA BM0K

JlobaBiieHre MOJIb30BATEILCKOIO (DYHKITMOHAJIHLHOIO OJIOKA [MIPOMCXOMUT IIyTeM HayKaTwus Ha IyHKT «DyHK-
[MOHAJILHBIA 6JI0K» BO BCIUIBIBAIONIEM MEHIO JepeBa mpoekTa . B muasoroBom okue (cm. Pucynok 2.112 )
3ajiaiite uMs HyHKIHOHATLHOTO 6s10Ka B mosie «mst POUs, B moste «Tun POU» Boibepure «(DyHKITMOHATB-
HBIM OJIOK», B TI0JIe «ZI3bIK» BBIOEpPUTE A3BIK, Ha KOTOPOM OyIeT HAITMCAH aJrOpUTM paboThl OJI0KA.

DyHKIMOHAJBHBIN 0JI0K Ha sa3bike ST

Coznaiire dynkumonabubiii 650k ¢ umenem «CounterST» (em. Pucynok 2.113 ), B KOTOPOM HHCTDYMEH-
Tamu sg3bika ST OyeT peajm30BaH CUYETYWK , MPUHUMAONNN Ha BxOx mepemenuyio Reset tuma BOOL, u
BO3BpAIAIONN 3HadeHne caerdanka Out.

B owmune or dpyHkumu, GyHKIMOHAJBHBIN OJIOK MOXKET OBITh OIHUCAH Ha JiroboM s3bike crapigapra IEC
61131-3, Brutouas si3bik SFC. Ha Pucynok 2.114 mnokaszana peajimsaliusi JJaHHOTO (BYHKIIMOHAJBHOIO OJIOKa
Ha sizbike ST.

Boseparmaemoe 3nadenne «Outy umeer tun INT u kinace «Boixogy. obasieHnble JOKaIbHAsT TEpEMEHHAS
«Cnt» u BHemHsist KoHurypannonnas nepemerras «ResetCounterValue» umeror tun INT, Bxomnas mepe-
mennast «Resety nmeer Tunn BOOL. PeasnmzoBanustit (pyHKIIMOHAIBHBINA OJOK CTAHOBUTCS JIOCTYIIHBIM B I1a-
Hesu O6ubanorekn GyHKIU 1 HYHKIINOHAIBHBIX OJIOKOB U MOYKET MCIIOJIB30BATHCS B IIPOIPAMMHBIX MOJLYJISIX
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{88 program0 x

E3 = 0

OnucaHue:  OCHOBHOW NPOTPaMMHEIA MOOYMb @uneTp knacca: Bee v B
Knacc Tun Anpec lcxoQHOe sHaYeHU<BanngrKaTof OnucaHwe
Bxopn, BOOL C6poc Bcex CHETUMKOB
Brixon INT 3HaYeHMe CYETYMKE Ha Asklike ST
3 Cnt Brixon INT 3Ha4yeHMe CYeTYMKa Ha Asblke FBD
4 Cnt3 Brixon INT 3Ha4yeHMe CYeTYMKE Ha Asbike SFC
[ CntA Brrvmn INT QAuanauus FuaTiara ua asowea 1

Pucynox2.109: - Ilepenoc nepeMeHHBIX B TTOJIE PeIaKTUPOBAHUST
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L Ee programO x

OnumcaHue:  OCHOBHOWM NPOrpaMMHbIA MOLY b DunbTp knacca: Bce v Z:Z — @ J}a
# mA Knacc TN Anpec lcxoQHOoe 3HaYeHW<BannpUKaTOof OonucaHne
1 |Reset Bxop BOOL CHpoc BCex CHETUMKOB
2 Cntl Bexon INT 3HavyeHWe CYeTYMEKE Ha A3eike 5T
3 Cnt2 Bhixon INT 3HayeHWe CYeTYMKA Ha A3bIKe FBD
4 | Cnt3 Bhixon INT 3HavyeHMe CYeTHMKA Ha A3kIKe SFC
[~ Tt Brrenn INIT FAuanauias FusTiAr s s asewea 1
CounterSTO
CounterST
CounterFBDO
CounterFBD
CounterSFCO
CounterSFC
CounterlLO
CounterlL
CounterLDO
CounterLD

Pucynok2.110: - IIporpamma Ha s3pike FBD 6e3 cBsizeit
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L8 program0

Onuncanne:  OCHOBHOW NpOrpamMMHEIin MOy b PuneTp Knacca: | Bce v :.:: = @
# QI Knacc Twun Appec lcxoAHoe 3HaqeHu <eannduKaTof OnucaHne
1 |Reset Bxon BOOL CbBpoc BCex cYeTYMKoB
2 |Cntl Bexon INT 3HaJYeHWe CYETYMKE Ha Askke ST
3 Cnt2 Bexon INT 3HadeHwe CHeTYMKa Ha A3bike FBD
4 |Cnt3 Bexop INT 3Ha4YeHWe CYETYKMKA Ha A3bike SFC
[ rtA Brrvnn INT QAuanauiia FruaTiars ua asowva 1
CounterSTO
CounterST
Reset Out Cntl
CounterFBDO
CounterFBD
CounterSFCO
CounterSFC
CounterlLO
CounterlL
CounterLDO
CounterLD

Pucynok2.111: - OcHoBHOII TporpaMMHBIH MOJTYJb Ha si3bike FBD
Co3pnaTe HoBRIA POU [ ] ‘
Mma POU:  CounterLANG
Tun POU: | pYHKLMOHaNbHLIA 6ok v

A3bIK: b

FED

SFC

Pucynox2.112: - Iuasor co3fganus HOBOro (byHKIIMOHATHLHOTO OJI0KA
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Co3paTs Hoeei POU

WMma POU:  CounterST

Tun POU: | OYHKLMOHANbHLIA Bnok. v

HA3bik:

OTMEHWTE

OK

Pucynok2.113: - Iunasor nobasjieHnsi OJIb30BATEIBCKOTO (DYHKIIMOHAJIBHOTO HJIOKA,

=1 CounterSTx
Onucanue:  CyeTyuk Ha Asbike ST PuneTp knacca: Bce % EDJ = 4}
# ma Knacc Twun McxoaHoe sHaveHne |KeanudgukaTop OnwcaHwe
1 Reset Bxon BOOL Cbpoc cyeTuMKa
2 Cnt NokaneHeid — |[INT 3Ha4YeHWe CHETHMKE
3 ResetCounterValue |BHewHWi INT KoHcTaHTa HavanbHoe 3Ha4yeHWe cyeTYMKa nocne cbpoca
4  Qut Brxon, INT Bosspallaemoe 3HaveHue Pb
1 OIF Reset THEN
2 Cnt := ResetCountervValues;
3 OELSE
4 Cnt := Cnt + 1;
5 END_IF;
6
7 oOut := Cnt;
Pucynok2.114: - onmcanue mMob30BATEIBLCKOTO (DYHKIIMOHATHLHOTO 6J10Ka Ha, si3bike ST
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tuna «IIporpammay n «PyuxmuonaabHbIil 010Ky, Ha Pucynok 2.115 moxkasaHo UCIOIb30BaHUE CO3TAHHOIO
dyHRIHMOHAIBHOTO 6si0Ka «CounterST» B OCHOBHOM IPOrpaMMHOM MOJIYJIe, HAIMMCAHHOM Ha si3bike FBD.

1B} 3| program0 =

Onucanuwe:  OcHOBHOM NPOrpaMMHBIA MOOYNb PuneTp knacca: Bce v b ‘(]f
# Ama Knace Tun Agpec AcxogHOE 3HaqeHnd KeanndukaTop OonucaHne
1 Reset Bxon BOOL Cbpoc BCcex cHETHMKOB
2 Cntl Bbxopn, INT 3HaYeHWe cYeTYMKa Ha A3ebike ST
3 CounterSTO JlokanbHbiA CounterST PyHKLMOHaNbHBIA 6nok Ha A3bike ST
CounterSTO
CounterST

Pucynok2.115: - Ucnosib3oBanue cozmanaoro dyHkImoHaapaoro 6soka CounterST B 0CHOBHOM IIPOrpaMMHOM
MOJLyJIe

C Bxomom «Reset» coenmnena oOrmmas 1jist Bcex caeTdnkoB repeMenHas «Resety tuma BOOL, pesynbrar BbI-
noJiHeHus nomeraercs B mepemennyio «Cntls tuma INT. Cremyer oTMeTHTD, 9TO TIPU MOMBITKE YAJCHUST
dyukmn wm GyHKINOHAIBHOTO 6s10Ka 3 poekTa (eM. Pucyrok 2.116 ), rie stn m06aBIeHHBIE TIPOTPAMM-
HBIE MOJLYJIU YK€ HMCIIOJIb3YIOTCsI, OyIeT BbIJaHa OIIUOKA.

Yoanuts POU [ ] .

"CounterST" ucnone3yeTtca bonee
yem ogHuM POU. MNpogon#ums?

HeT Ha

Pucynok2.116: - Coobiierue 06 ormubke npu yaajeHun GyHKIMOHATLHOTO OJI0KA

Peanumzaiun Ha Apyrux si3plKaxX IMOJHOCTBHIO MJIEHTHUYHBI 110 HAOOPY BXOMHBIX, BBIXOIHBIX U JIOKAJBHBIX II€-
pemennbix. [lasee 6yayT onmcanbl mpuMepsl byHKIIMOHAJBHBIX OJIOKOB Ha OCTAJIbHBIX deThipex si3bikax [EC
61131-3.

D yHKIMOHAJBHBIN 0JI0K Ha si3bike FBD

Cozpnaiite dpyHKnoHabHbIN 010K ¢ nmeneM «CounterFBDs, B Koropom maCTpyMeHTaMu si3bika FBD 6yier
peajim30BaH CYETUYNK , IPUHUMAONMNN Ha BX0/1 nmepeMeHnyio «Resety tuna BOOL, u BosBpamaromuii 3aade-
nue cueranka «Outy. ns ymoberBa pemaktupoBanusi FBD mmarpamm B pemakTope cyimecTByer byHKITHST
Drag&Drop , nHeobxoaumbie GpyHKIMOHATBHBIE OJIOKH U MEPEMEHHBIE MOYKHO JI00ABUTH B TI0JIE PETaKTHPOBA-
Hus 3 OubmoTekn MOYHKINH 1 PYyHKIIMOHAIBHBIX OJIOKOB 1 TAOJIUIIBI TEPEMEHHBIX Iy TeM TTePeTaCKUBAHUS B
noste pegakrupoanus (cM. PucyHok 2.117 ). HeoBX0[UMO JIeBO# KIaBUIIeil MBIIIN 3a2KATh CTOJI0E] «#» JJIs
[IEPEMEHHOI B IMaHe U [IePEeMEeHHBbIX 1 KOHCTAHT, JaJiee MEPEHECTH yKa3aTeslb Ha 00J1aCTh PEIaKTUPOBAHUSI
FBD auarpammbl u oriyctuth KHouky Mbinm (Drag&Drop).
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Iobasum BozBpataemoe 3uadenne «Outy tuna INT u kitacca «Bbixoy, TokaibHy0 nepemennyo «Cnty Tuia
INT, BremHio0 KOHMUryparmonnyo nepemernyo «ResetCounterValues tuma INT, u BXOgHY O IepeMeHHY 0
«Reset» tuma BOOL.

g« CounterFBD x

Onumcadmne: | C4eTHMK Ha Asblke FBD PunbTp knacca: Bee ~
# lma Knacc TN lcxoQHOe 3HaqYeHW <BannpUKaTOof
1 |Reset Bxon BOOL

JTokanbHbIA INT
esetCounterValue BrewHwuia INT KoHcTanTa

Bhixon INT

Pucynok2.117: - JTobaBiieHne mepeMeHHOI B TOJI€ PEIAKTHPOBAHUS

Ilepenecennble Ha II0JIe PelaKTHPOBAHUS IIEPeMEHHbIE 0TOOPasKaroTcsl KaK MPAMOYTOJIbHbIE OJJOKH ¢ KOHHEK-
Topamu Bxozia 1 Bbixoga(cm. Pucyrok 2.118 ).

Reset -

Cnt - Out

ResetCounterValue

Pucynok2.118: - Bjiokn nepeMeHHBIX B II0JI€ PeIaKTHPOBAHUSA

[Tocte mepenoca B moJie PEJAKTUPOBAHNS BCEX MEPEMEHHBIX, J00aBbTE UMCJIOBON JIUTEpPAT CO 3HAUECHUEM
«1» upu momomu KHONKH «CoO37aTh HOBYIO IIEDEMEHHYIO», B JUAJIOIOBOM OKHE CO3JaHUsl [TE€PEMEHHON B
noste «Boipaxkennes Hanmmure «1» (M. Pucynok 2.119 ). Takum criocoGoM 3a/1a€TCsl Ar MHKPEMEeHTAIUN
CUETIUKA.

s Toro urobnr mepemennoit «Cnt» MOXKHO OBLIO OJIHOBPEMEHHO U IPUCBOUTH 3HAYEHUE U IMEPEIATH ITO
snadenue nepemenroi Out, 3amaiiTe Kiaacc nepemenHoi «Bxo / Broixoay. Cuenars 370 MOXKHO IIEJTIKOM IIpa-
BOI KHOIKO# MBI 110 GJIOKY TIEPEMEHHOI, BO BCIUIBIBAIOIIEM MEHIO CJiejyeT BhiOparh «Bxom/Beixomay (cM.
Pucyrok 2.120 ), nm 1eKHyB 10 GJIOKY JBOWHBIM IIEJTIKOM JIEBOH KHOIKHU MBIIIH, BHIOPAB B BBINAAIOIIEM
crincke «Kuace» BapuanT «Bxoxn/Bbixony (em. Pucynok 2.121 ).

Hastee HeobxommMo 0bpaTuThes K peakTopy s3bika FBD. s Hanucannst aJiropuTMa u JIOTUKA BBITTOTHEHHS
JIaHHOI IIporpaMMbl OyayT gobasiienbl aBe pyukiun: «ADD» u «SEL».

Oyukiust «ADD» HaxomuTces Bo BKagke «Maremarukay B Bubnunoreke dyHKImil 1 pyHKINOHAIBHBIX 0JI0-
KOB , obo3Havaer ciaoxenue or 2 70 20 BXoAHbIX 3HadeHuil (B HameMm npumepe ux 2) Ha Bxogax «IN1» u
«IN2», BosBpamaer pe3yabraT Bbhraucaenus Ha Bexox «OUT».
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CBOWMCTBa NepeMeHHbIX [ x]
Knacc: BhlpaxeHue:
Bxon v 1
lNopAnOK MCNONHEHKA: Cnt
0 A Out
Reset
ResetCounterValue

MpocmoTp:

1+

OTMeHUTE OK

Pucynok2.119: - JInasor co3jaHust nepeMeHHoi

| u |

| C§

Exon

Brmog

© BExon/Boixon

Pucynok2.120: - Bribop koHHEKTOpPA 118 OJI0Ka IEPEMEHHOMN

CBOWCTBA NEPEMEeHHbIX [x] ‘
Knacc: BhipameHue:
Bxon/Breixon v Cnt
MNopAgok MCNonHeHuA: cnt
0 :\ Out
ResetCounterValue

MpocmoTp:

—H Cnt

OTMeHuTE OK

Pucynok2.121: - Inanor pegakTupoBaHus CBONCTB OJIOKA IIEPEMEHHOMN

2.2.

PykoBopgcTBOo nporpammucra
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Oyukiust «SEL» obosnauaer «Bbibop oiHOro m3 JByX 3HaYeHW» M HAXOJAUTCA BO BKJajke «Oreparun
BeIOOpay. OHa comepKuT Tpu BXOAHBIX HepeMeHHbIX «G», «INO», «IN1» u omny Beixomuyto «OUTs. Eciu
«G» pasno 0 (wmu FALSE), o Beixomauoii nepemennoii «OUT» npucsausaerca suadenne «INO». Ecim «G»
pasuo 1 (wmu TRUE), to Beixomuoii nepemennoii «OUT» npucsausaercs suadenue «IN1».

Hobasienne maHHbIX DYHKINNE yaIo0HEe OCYIECTBUTH MEPEHOCOM COOTBETCTBYIOMIEH (DYHKIIUKM C TOMOIIHIO
mbimu (Drag&Drop) us nanenun Bubmunorekn dbyHKunii 1 GyHKIMOHATIBHBIX OJI0KOB B 001aCTh PEJTAKTHPOBA-
vust FBD nuarpammbl byHKImoHaILHOTO 6J10Ka. Pe3ysibTaToM BBINMIEN3/I02KEHHBIX JIeCTBUN JIOJI2KHA CTATh
FBD nuarpamma 6e3 coequnenuit (cM. Pucynok 2.122 ).

SEL
ADD 16 “outh Out
JIN1ouT | 1IN0
IN2 {IN1

‘ ResetCounterValue |—

Pucynox2.122: - FBD aunarpamma 6e3 coeauHeHnit

CJeyomuM MmaroM CTaHET COEIUHEHUE BBIXOJOB MEPEMEHHBIX O BxojaMmu (yHKIwil. CoeuHIM IICI0BO
jgurepai 1 ¢ BxogoM «IN1» dyuknuun ADD, a seixog «OUT» dyukmun ADD coenuaum ¢ Bxomom «INO»
dyuknuu SEL. B cBoto ouepenp, Boixon «OUT» dyukmun SEL coemumHIM ¢ BXOIHBIM KOHHEKTOPOM IIepe-
menHOIt Cnt, a BBIXOHON KOHHEKTOP mepemenHoit Cnt coequanm ¢ BxomoM nepeMertoit «Outy. Coennenne
GJIOKOB OCYIIIECTBJISIETCS ITIYTEM 3aXKATHS JIEBOM KHOIIKU MBIIIHA Ha KOHHEKTOpE OJIOKa, OyJIeT CO3/IaHa JIMHUS
CBSI3U KOTOPYIO HEOOXOJMMO IIPOTSIHYTh JI0 KOHHEKTOPA [IpucoeanHsieMoro 6ioka (cm. Pucynok 2.123 ).

Reset [
SEL
ADD 4G OUuT Cnt — Cut
IN1 QUT INO
—HIN2 -HIN1
ResetCounterValue —

Pucynok2.123: - Coegunenne 6s10k0B B FBD nuarpanme

Jlayee mpucoeauHuM mepeMeHHyI0 «Resety», ympasisromnyo cbpocoMm cuerdnka, Ha Bxoi «G» dyHKIun
«SEL», a koudurypamuonnyio nmepemeruyio «ResetCounterValues ma Bxox «IN1». Takum obpasom, MeHsist
3HadeHne mepeMeHHoit «Reset» Mbl yrpasisiem 3uadenneM rnepementoit «Cnty depes dyHKIUO BIOOpa 3HA-
genust «SEL» . Ocrajoch 100aBUTh CBA3b Mexky nepeMmeHHOR «Cnt» u BxomoMm «IN2» dyHKIUU CII02KEHUsT
ADD, TeM caMbIM 0DecCIIeYUB yBeJIUUYEHUE 3HAUEHUs cueTdrnKa Ha 1 3a omuH muk TTJIK.

Tloyuennast peasu3aliyst aaropuTMa cueTdnka Ha sa3bike FBD npescrasiena na Pucynox 2.124 .

O yHKITMOHAIBHBIN OJIOK CTAHOBUTCS JIOCTYIHBIM B ITaHe i1 OnbmmoTekn (pyHKIui n hyHKIIMOHATIBHBIX OJIOKOB
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H/8e CounterFBD x

Onumcanme:  CyeTumk Ha Asbike FBD PuneTp knacca:  Bce v
# MmA Knacc Twn lexoQHOE 3HaYeHW <BanndukaTof OnuncaHne
1 Reset Bxopn BOOL CHpoc cHeTHMEa
2 Cnt NokaneHbii — [INT 3HayeHWe cHeTYMKa
3 ResetCounterValue BreliHWi INT KoHcTaHTa HavaneHoe 3HadYeHWe cHeTHMEa nocne cbpoca
4 Qut Brixon INT Bosepaliaemoe 3HaveHue Pb

SEL i
ADD G out Cnt Out
E} IN1 OUT INO

’— IN2 IN1

ResetCounterValue

!

Pucymnok2.124: - OyukimonaapHbIil 010K Ha sa36ike FBD

U MOYKET HCIIOJIb30BaThCsl B IIPOrPAMMHBIX MOJyJIAX Tula «IIporpammas u «PyHKIIMOHAJIBHBIN 0JI0K». Ha
Pucynok 2.125 1moKa3aHO KUCIOJIB30BaHUE CO3IAHHOIO (PYHKIMOHAJIBHOrO 010Ka «CounterFBD» B ocHOBHOM
MIPOrPaMMHOM MOJTyJIe, HATMCAHHOM Ha s3bike FBD.

DyHKIINOHAJBHBIN 0JI0K Ha si3bike SFC

Cozpaiite dyrkimonaabubiii 610Kk ¢ umeneM «CounterSFC», B koropoMm mHCTpyMeHTaMu sizbika SEC Oy-
JIeT peajM30BaH CYETYNK , NPUHUMAIONIMHA Ha BXoJ mepeMmennyio «Reset» Tuma BOOL, n Bosspamaonimii
snavenue caerdnka «Out».

JobaBuM B maHe b NEPEMEHHBIX U KOHCTAHT Bo3pam@aemoe 3HadeHue «QOuty tuma INT w kmac-
ca «Boixon», jokasbHyio nepeMmennyio «Cnts» tuma INT, BHemHIOI0 KOH(MUIYPAIMOHHYIO IIEPEMEHHYIO
«ResetCounterValue> tuna INT, u Bxoauyto nepemennyio «Reset» Tuna BOOL.

s ynobcrsa pemaktupoBanusi SFC nmuarpamm B pemakTope cyinectByer dyakinust Drag&Drop, rHeobxo-
JuMble (DYHKITMOHAJIbHBIE OJIOKU U II€PEMEHHBbIE MOXKHO J00ABUTH B II0JIE PEJaKTUPOBAHUS U3 OUOIMOTEKH
GyHKIMI 1 QYHKIHOHAIBHLIX OJIOKOB W TAaOJUIIBI MIEPEMEHHBIX ITyTEeM MEePEeTACKUBAHUS B TOJIE PEIAKTUPO-
Banus (cM. Pucynok 2.117 ). HeoGXoauMo JIeBOii KJIABUINEH MBI 3a2KaTh CTOJIOEI «#» IJIs IIePeMEHHOl B
[TaHeJ/IM IIepeMEHHBIX U KOHCTAHT, JaJiee IIEPEeHeCTH yKa3aTe b Ha 00/1acTh pegakTupoBanus SFC quarpaMmbr
u oTIycTuTh KHONKy Mbimu (Drag&Drop).

JlobaBuM HAvYAJBHBIN Al JUArpaMMBbI, HaXkKaB Ha KHONKY «(Co031aTh MCXOHBIN IMars, B JUAJIOTe U3MEHUM
HA3BaHUE [Iara 0 yMOJYAHUIO Ha HA3BaHUE «Start», KOHHEKTOp norpebyercd ToIbKo «Boixozy (em. Pucynok
2.126 )

Cremysi aJlropuTMy, BO3MOXKHBI JIBA COCTOSIHMSI — CUETUYMK YBEJMYUBAETCS W CUYeTUYMK cOporrneH. JlobaBum
aJIbTepHATUBHOE BeTBJIeHUe ¢ naByMst BeTBsimu. CoryiacHo cranmapty [EC 61131-3, Kaxknasi BeTBb aJibTepHa-
THUBHOTO BETBJIEHUsI JIOJIPKHA OKAHUUBATHCHA IIEPEXOJOM. YCIOBUSMU MEPEXOJ0B OyIIET SBIISTHCA COCTOSTHUE
nepeMennoii «Reset» : mis nepsoii Bersu Boipaxkenue «NOT Reset» , 1j1g Bropoii BeTBH IIPOCTO 3HAYEHUS
«Reset» (cm.:numref:imagel73).

B nepBoMm cocrostaum jo6asum mar ¢ geiicreuem «Count» (em. Pucynok 2.128 ), B nmeiicrBun Ha si3bike ST
ONIMIIIEM yBeJINIeHNe CUeTUNKA Ha eJIMHNUILY, U IIPHCBOEHNE 3HaUeHusl nepeMenHoli «Out» (eM. Pucynok 2.129
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1#)/3 program0 x
Onucanue:  OCHOBHOM NpOrpaMMHbIA MoOLymb PuneTp knacca: Bee v :,:: K]ﬁ
# MR Knacc TN Afpec lcxoaHoe 3HaqeHr|<BanndukaTof CnucaHne
5 |Cntd Bhixon INT 3HauyeHWe CYeTYMKA Ha Alblke L
6 |Cntb Bhixon INT 3HauyeHWe CYeTYMEA Ha Asblike LD
7 CounterSTO JlokaneHeid  CounterST PyHKLMOHANLHBIA 6NOK Ha A3bike ST
& |CounterFBDO[MokaneHbid  |CounterFBD PYHKLMOHANEHbIA BNoK Ha A3tike FBD
CounterSTO
CounterST
Reset Out Cntl
CounterFBDO
CounterFBD

Pucynok2.125: - Ucnop3oBanue co3manroro GysknuoHagapHoro o1oka CounterFBD B ocHOBHOM m1porpamm-
HOM MOJyJIe

PenakTipoBats war (%] -

Wma: MNpocMoTp:
| Starﬂ ‘
KoHHeKTophL:

onﬂ. Sta rt
Beixon |

NeRAcTBHE

OTMEHUTH OK

Pucynok2.126: - JTobaBjenne HadaJIbLHOIO IIara
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Il CounterSFCx !
Onuncanue: | CyeTuMk Ha Asbike SFC ®uneTp knacca: Bee v e == @ @

# KmAa Knacc Twn lexoAHOE 3HaYeHU[<BanndrkaTof OnvncaHwne

1 Reset Bxon BOOL Copoc cyeTyMKa

2 Cnt Nokanbhbiia — [INT 3Ha4YeHE cHeTHMKa

3 ResetCounterValue BHewwHw# INT HayankHoe 3HaveHue cyeTyMKa nocne cbpoca

4  Cut Breixon INT Bosspawaemoe 3HadveHne Pb

Start
NOT Reset Reset

Pucynok2.127: - JIobaB/ieHne aabTepHATHBHOIO BETBJICHUS

PepakTupoBaTh Luar [ x] \
Mma: MpocMoTp:
|- Count| |
KoHHeKTopbL: | |
Bxon Count
Boixon, |
OelcTere

OTMEHWTL OK

Pucynox2.128: - JlobaBjeHue mara ¢ KOHHEKTOPOM JIeHCTBUA

Bo Bropoit BerBu mobaBum mar c jgeiictBuem «ResetCounters, B meficTBum onwmireM IPUCBOEHUE IIEPEMEH-
noit «Cnt» 3nadenue nepemennoii «ResetCounterValues, n 3nadenuio «Outy 3Hadenne nepemennoii «Cnty
(em.:numref:image176).

IlepBast BeTBb OTBEYAELT 38 MHKPEMEHTAIMIO CYETIMKA, Bropad — 3a c¢opoc (cm. Pucynok 2.131 ).

JLJ1s1 BBIXOJIOB M3 COCTOSHMS JOGABUM B IIEPBOIi BETBH IIEPEXOJ, C yeoBueM «Reset», Bo BTOpoii BeTBH 100aBUM
nepexog ¢ ycaosuem «NOT Reset» (em. Pucynox 2.132 ).

Hanee, 00beUHIM BETBU aJIbTEPHATUBHBIM 00beauHeHneM. J[jist Toro 4ToObl IporpaMMa BLITIOIHAIACH K-
JINYECKU, T0Ce O0beIuHeHusT 106aBUM 0e3yCJIOBHBIN IIepexo/l K HadaJbHOMY Imary «Starts. Ilosyuennast
peanmsarus cuerunka Ha sizbike SFC npesacrasiena va Pucynok 2.133 .

O yHKIMOHATIBHBIN OJIOK CTAHOBUTCS JTOCTYIIHBIM B ITaHe 1 Onbmmorekn (pyHKIni n pyHKIIMOHATIBHBIX OJIOKOB
U MOXKET HCIIOJIB30BaThCS B MPOrPaAMMHBIX MOyt Tuna «[Iporpammas m «D@yHKIMOHAJILHBIN 6/0K». Ha
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PenakTupoBaTh CEBOWCTEBE BNOKa OeHCTBHA (=]
Lenctens: E::j = @
CneundkaTop | QAMTeneHoCTE Tvn 3Ha4eHWe MHAWKaTop
N HenocpencteenHo |Cnt= Cnt + 1;
N HenocpencteenHo [Out:= Cnt;
OTMeHKUTE OK

Pucynok2.129: - JlobasiieHue jeiicTBUsi MHKPEMEHTAIIUN CIETINKA,

FenakTWpoBaTh CBOACTBA BNoKa OEACTBMA [x]
OecTeus: ‘:I;lj = @
CrneundnkaTop | AAMTensHoc T Twun 3HaveHne MHaukaTop
|N | HenocpencteenHo |Cnt := ResetCounterValue;
N HenocpeacteenHo |(Out = Cnt;
OTMEHUTL OK

Pucynok2.130: - Tobasienne meiicTBust cOpoca CIETINKA
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Start
== NOT Reset —— Reset
Count N|Cnt:= Cnt+ 1; ResetCounter —{ N | Cnt := ResetCounterValue;
I N| Out=Cnt I M Out := Cnt;

Pucynox2.131: - Illaru ¢ peficTBuaMI

Start
== NOT Reset - Reset
Count M [Cnt:= Cnt + 1; ResetCounter — M | Cnt := ResetCounterValue;
M| Out= Cnt; N Out := Cnt;
—— Reset —L MNOT Reset

Pucynok2.132: - ¥YcioBHBIE ITePEXOIbI JJIsl BBIXOJIA U3 COCTOSTHUI

2.2. PykoBoAacCTBO NporpamMmucra
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£ CounterSFCx
Onucanue:  CHETYMK Ha A3bike SFC PuneTp knacca: | Bee v %:3 - @ J,k»
# 1m=A Knacc Twn lexo4HOE 3HaYeHn <BanndukaTof OnwncaHne
1 Reset Bxop BOOL Cbpoc cyeTumka
2 Cnt NokanbHbir  [INT 3HadeHue CHETYMKA
3 ResetCounterValue BHewHwi INT HavaneHoe 3HayeHue cyeTumka nocne cbpoca
4 QOut Brixop, INT Bosspawaemoe 3HaveHne @b
Start
== NOT Reset == Reset
\Emi N |Cnt:= Cnt + 1; ResetCounter '7 N | Cnt := ResetCounterValue;
N | Out=Cnt; N Qut:= Cnt;
= Reset —— NOT Reset
Start

Pucynok2.133: - Peasimzanus cyerunka Ha s13bike SFC

86
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Pucynok 2.134 moka3aHO UCIIOJIB30BaHUE CO3IaHHOrO (pyHKImoHabHOTO 0j10Ka «CounterSFC» B ocHOBHOM
IPOrPaMMHOM MOJIyJIe, HAIIUCAHHOM Ha sizbike FBD.

L3k program0 x

OnumcaHue:  OCHOBHOWM NpOrpaMMHbIA MOOY b PuneTp knacca: Bce v ::3 {lf

# MmaA Knacc Tun Agpec lcxogHoe 3HaYeHn<EanupuKaTof OnncaHne
6 Cnt5 Brixop INT 3HaYeHMe CYETYMKA Ha A3blke LD
7 CounterSTO JlokantHewt  CounterST PyHKL MOHaNbHbIA BNok Ha A3bike ST
8 CounterFBDO JlokansHed  CounterFBD PyHKL MOHaNkHLIA 6nok Ha Asbike FBD
9 |CounterSFCO|JTokansHed  CounterSFC PyHKL MOHaNbHLIA 6Nok Ha Asbike SFC

CounterSTO

CounterST

CounterFBDO

CounterFBD

CounterSFCO

CounterSFC

Pucynok2.134: - UcnosbzoBanue co3mannoro dyukiuonaabHoro 6sioka CounterSFC B ocHOBHOM mTporpamMm-
HOM MO/TLyJIe

D yHKIMOHAJbHBIN 0JI0K Ha s3bike IL

Coznaiite dyukimonaabHbIi 6s0K ¢ nmeneMm «CounterlL», B koTopom mHCTpyMenTamu si3bika 1L Oymer pe-
AJIN30BaH CUETUYUK , IPUHUMAIONUI Ha BxO nepemennyio Reset Tuma BOOL, u Bospamaiomuii 3uadenne
cuerynka Out.

JlobaBuM B maHeJ b IEPEMEHHBIX M KOHCTAaHT Bo3Bpamaemoe 3Hadenume «Out» tuma INT wu kiac-
ca «Bpxosy, sokaspayio nepemennyio «Cnt» tuna INT, BHemHOI KOHMUIYPAIMOHHYIO IEPEMEHHYIO
«ResetCounterValue» tuna INT, u Bxomuyio nepemennyio «Reset» Tuma BOOL.

s ymoberBa pejakTupoBanus Koja B pegakrope IL cymecrByer dyuknus Drag&Drop , Heobxoaumble
epeMeHHbIe MOYKHO J0OABUTH B TOJIE PEJAKTUPOBAHUST U3 TaOJIUIBI TEPEMEHHBIX IIyTeM ePeTACKUBAHUS B
noste pegakrupoanus (M. PucyHok 2.116 ). HeoBX0MMO JIeBO# KIaBUIIell MBIIIN 3a2KaTh CTOJI0E] «#» Il
[IepEMEHHOI B TIAHEJIN MEPEMEHHBIX U KOHCTAHT, JaJiee MEPEHECTH YKa3aTe b Ha 00JIaCTh PeIaKTUPOBAHUS U
ornycturh Kuonky Mpinu (Drag&Drop).

Harmmmem wHCTpyKINu 1711 cOpoca CIeTInKa U COXPAHEHUsT Pe3yIbTaToB. VHCTPYKIIHIO /71T cOpOCa CIeTIIKA,
HasoBeM «ResetCnt», ona 3arpysur onepat ResetCounterValue B akkymyssiTop:

ResetCnt:
(\* reset counter \x)
LD ResetCounterValue

WNucrpykimio [yist coxpaHeHusi pe3yabTaToB HazoBeM «QuitFby, ona Oymer coxpaHsaTh 3HAYEHUsT ONEPAHIOB
«Cnt» u «Out»:

2.2. PykoBoAacCTBO NporpamMmucra 87




Beremiz Documentation

QuitFb:
(\* save results \*)
ST Cnt
ST Out

3arpysumM B aKKyMyJIATOD 3HadeHue onepanna «Resets. Ecin sHadenne onepanma «Trues, ciemyer mepeiitu
K mHCTpyKIuu copoca caerunka ResetCnt, B ciydae 3nadenus «False» 3navenwe omepanga 10/KHO yBeJn-
YUTbCA Ha €IUHUILY.

LD Reset

JMPC ResetCnt

(\* increment counter \*)
LD Cnt

ADD 1

JMP QuitFb

ResetCnt:

(\* reset counter \*)
LD ResetCounterValue
QuitFb:

(\* save results \*)
ST Cnt

ST Out

Tlonyuennas peanmzanus caerdnka Ha a3bike 1L mpencrasmena wa Pucynok 2.135 .

1L | CounterlL x

Onucanue:  CHeTYMK Ha A3bike IL PuneTp knacca: Bee v L = \J}a

F [AITE] Knacc Twn lexoaHoe 3HaYeHW <BanupuKa Tof OnncaHwe

1 |Reset Bxon BOOL Cbpoc cyeTYMKa

2 Cnt NokanbHelia — INT 3HaYeHME CHETYMKA

3 |ResetCounterValue BrewHuit INT KoHcTaHTa HavanstHoe 3Ha4eHue cHeTyKKa nocne cépoca
4

Out Bhixon INT Bo3sepalwyaeMoe 3HaveHne Pb

1 LD Reset
2 JMPC
3
4 (* increment counte:
5 LD Cnt
6 ADD 1
7 JMP
8
9
10 (* 1
11 LD ResetCountervValus
12
13 :
14 (* save results *)
15 8T Cnt
16 sT Out

Pucynok2.135: - Peasinzanus cyeTynka Ha s3bike 1L

O yHKITMOHAIBHBIN OJIOK CTAHOBUTCS JTOCTYIHBIM B IIaHe 1 Onbmmorekn (pyHKIUi 1 pyHKIIMOHATIBHBIX OJIOKOB
U MOXKET MCIIOJIB30BAThCS B MPOrpaMMHBIX MOmaysisix Tuna «[Iporpammas m «D@yHKIMOHAILHBIN O6/0K». Ha
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Pucynok 2.136 moKa3aHO MCHOJB30BaHUE CO3JaHHOrO dyHKIMoHAIbHOTO Osoka «CounterILy B ocHoBHOM
IPOrPaMMHOM MOJIyJIe, HAIIUCAHHOM Ha sizbike FBD.

1} 3| program0 x

OnmcaHue:  OCHOBHOWM NporpamMMHLIi Mogynb PuneTp knacca: Bce v ::: {f
# maA Knacc Tin Agpec lexoAHoE 3HaYeHW <BaUQUKaTof OnwvcaHne
3 |CounterSTO  JlokanmeHewt  CounterST PYHKL MOHaNbHbIA GMOK Ha A3bike ST
4 CounterFBDO JlokanbHbii CounterFBD PYHKL MOHaNbLHLIA BNoK Ha A3tike FBD
5 CounterSFCO JlokanbHbiA CounterSFC YHKL MOHaNBHKIA 6MoK Ha A3klke SFC
6 HOKanthlﬁ CounterlL PYHKL MoHaNkLHLIA BOK Ha A3biKe 1L

CounterSTO
CounterST
CounterFBDO
CounterFBD
CounterSFCO
CounterSFC
CounterlLO
CounterlL

Pucynok2.136: - UcnonpzoBanne dyukimonaasaoro 6oka Counterlll B ocHOBHOM mporpamMmMHOM MOyIIe

D yHKINOHAJBHBIN 0JI0K Ha si3bike LD

Coznaiite dpyHKImoHaIBHBIN 0J10K ¢ umeneM «CounterLD», B koTropoMm nHCTpYyMeHTaMu sizbika LD Oyaer pe-
AJIM30BaH CUETINK , IPUHUMAIOIINIA Ha BX0/I tepeMeHHyto «Resety tuma BOOL, u Bo3Bpariatonuii 3HaxeHne
caerunka «Outy.

IlobaBuM B NaHEJ b IIEPEeMEHHBIX M KOHCTAaHT Bo3Bpamaemoe 3sHadeHue «QOut» tuma INT wu kiac-
ca «Bbixosy, sokaspayio nepemennyio «Cnty tuna INT, BHemHOI KOHMUIYPAIMOHHYIO TEPEMEHHYIO
«ResetCounterValue» tuma INT, u Bxoguyo nepemennyio «Reset» Tuna BOOL.

g ymobersa pemaxktupoBanust LD muarpamm B pemakTope cyriectByer dyukius Drag&Drop , mneobxo-
JuMble (DYHKIIMOHAJIbHBIE OJIOKM W MMEPEMEHHBIE MOXKHO J00ABUTH B TOJIE PeIaKTUPOBAHUS W3 OMOIMOTEKN
byurnmit 1 GYHKIMOHAIBHBIX OJIOKOB 1 TabJIAIBI IEPEMEHHBIX IIyTEM IIEPETACKUBAHUS B II0JI€ PEIAKTUPO-
Banust (eM. Pucyrok 2.117 ). HeoGXOmUMO JIeBOH KJIABUIIEH MBIIIN 3a3KaTh CTOJIOEI «#£» IJIsl IepeMeHHON B
[IAHEJIU [I€PEMEHHBIX M KOHCTAHT, Jlajlee IE€PEHeCTH yKa3aTe b Ha 001acTh pejakTupoBanus LD nuarpaMmbr
u ormycturh KHonKy Mbinu (Drag&Drop).

JobaBuM muHy nuraHus, K Hell NPUCOEJIUHUM KOHTAKT, CBA3aHHBINA ¢ nepemennoil «Reset» (cm. Pucynox
2.137).

ITosydennass KOHCTPYKIHA OyIeT OZABATh CUIHAJ Ha COPOC CYeTYHKa IIPH II€PEeX0Jie 3HAYEHUS IIepEMEeHHOIT
«Reset» B True (cm. Pucynok 2.138 )
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PenakTuMpoBaTh 3HaYeHWE KOHTaKTa [x ]

Mopudukatop: MpocMoTp:

© OBbIMHBIA

- Reset

HapacTatow it dopoHT

CragatoL Wi ppoHT
MNepeMeHHas:

Reset W

OTMeHUTE OK

Pucynok2.137: - luanor nobaBjieHusT KOHTAKTA

Reset

Pucymnok2.138: - KonrakT accormupoBanublii ¢ nepemennoit Reset

Jlajiee 106aBUM YUCIOBOI JIMTEPAJI CO 3HAUYeHNeM «1» mpu momornu KHonku «Co3/1aTh HOBYIO IIEPEMEHHYIOY,
B JMaJIONOBOM OKHE CO3JIaHUsd II€PeMEeHHOI B mojie «Boipaxkenue» mammmure «1» (cm. Pucynox 2.139 ).
Takum crrocoboM 3aaeTcs Mar THKPEMEHTAIINNA CIeTINKA.

IepeHeceHHbIE HA TOJIE PEJAKTHPOBAHUS TIEPEMEHHBIE OTOOPAYKAIOTCS KK IIPMOYTOJIBHbIE BJIOKH ¢ KOHHEK-
Topamu Bxoza u Bbixoga(em. Pucyrox 2.140 ).

st Toro urobbr mepementoit «Cnt» MOYXKHO OBLIO OJIHOBPEMEHHO U NPUCBOUTH 3HAYEHUE W MEPEIATH ITO
suadenue nepemennoii Out, 3azaiire kiaacc nepemennoii «Bxoz/Boixony. Cuears 300 MOKHO IIEJTIKOM IIPa-
BOIl KHOIIKOI MBIIIU 110 GJIOKY II€PEMEHHOl, BO BCILIBIBAIOIIEM MEHIO cejyeT Boibparh «Bxoz/Beixony (cM.
Pucynok 2.141 ), win 1esKHyB 110 GJIOKY JBORHBIM IIEJIIKOM JI€BOI KHOIIKK MBIIIH, BEIOPAB B BBIIIAIAIOIIEM
crimeke «Kuace» BapuanT «Bxom/Boixony (em. Pucynok 2.142 ).

s HamucaHust aJrOPUTMa U JIOTUKHU BBITIOJIHEHUsI JTAHHOW IporpaMMbl OyayT Jo0aBjieHbl jBe (DYHKIIUU:
«ADD» u «SEL>».

Oyukimst «ADD» nHaxomurces Bo BKIaake «Maremarukay B Bubnunoreke pyHKImil 1 GyHKINOHAIBHBIX OJI0-
KOB, 1 0BO3HAYaeT CjIoxkeHne oT 2 mo 20 BXOJHBIX 3HavYeHWi (B HameMm mpuMmepe ux 2) Ha Bxogax «IN1s» u
«IN2», BozBparaer pesysibrar Beraucienust Ha Bbrxoy «OUTs.

Oyukiusg «SEL» obosnagaer «Bwibop omHOro m3 nByx 3HadeHWil» W HAXOAUTCA BO BKJIajke «Omeparun
BoIOOpay. OHa comepKuT Tpu BXoAHbIX HepeMeHHBbIX «G», «INO», «IN1» u omny Beixomuyio «OUT». Ecau
«G» pasuo 0 (wmun FALSE), o Beixomuoii nepemennoii «OUT» npucsansaercs suauenne «INO». Eciu «G»
pasro 1 (mmm TRUE), To Bbixomauoit nepementoit «OUT» npucsansaercs 3nadenue «IN1».

JlobaBiienne maHHBIX (QYHKIUI yI0O0HEE OCYIIECTBUTH IIEPEHOCOM COOTBETCTBYIONMIEH (DYHKITUH C ITOMOIIBIO
mbinn (Drag&cDrop) usz nanen Bubimoreku dbyukimii u GbyHKIMOHAIBHBIX 6JI0KOB B 06J1aCTh PEJIAKTUPOBA-
nnsg FBD muarpammer dyukimmonaasnoro 6i0ka. Pe3ysibTaToM BBIMEN3I0KEHHBIX JAeHCTBUAN TOI2KHA CTATH
LD nmarpamma 6e3 coenuHeHMi.
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CBOWCTBA NEPEMEHHBIX [x ]
Knacc: BripaxeHue:
Bxon v 1
MopAnOK MCMONHEHKA: cnt
0 A Out
Reset

ResetCounterValue

MpocmoTp:

1+

OTMEHWTR OK

Pucynox2.139: - Iuasor co3nanust mepeMeHHoit

Reset

—r

} - Cnt+ — Out

ResetCounterValue

Pucynok2.140: - Bjokn nepeMeHHBIX B I0JI€ PEIaKTUPOBAHUSA

| | | |

| |

Exon

Brixon

© BExon/Boixog

Pucynok2.141: - Buibop KoHHEKTOPA JJTsT 6JI0KA TTepEMEHHOM
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CBOWCTBA NEPEMEeHHbIX [x]
Knacc: BhipameHue:
Bxon/Bexog W Cnt
MNopAgok MCNonHeHuA: cnt
il
0 Out

ResetCounterValue

MpocMoTp:

- Cnt

OTMEeHUTD OK

Pucynox2.142: - Inasor pegakTHUPOBAHUs CBOMCTB OJI0KA TIEPEMEHHOIT

Reset

SEL
ADD G OUTR —Cnt — Out
—HIN1 QUT —INO
—HIN2 —IN1
ResetCounterValue -

Pucynok2.143: - LD muarpamma 6e3 coenmHeHwMi
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CJeyoomuM MaroM CTaHET COeIUHEHUE BBIXOJOB IIEPEMEHHBIX €O BXojaMmu (yHKImil. CoequHIM IICIOBOM
smrepai 1 ¢ BxogoM «IN1» dynkmuun ADD, a eixox «OUT» dyrkiun ADD coepuanm ¢ Bxogom «INO»
dbyuknuu SEL. B cBoro ouepens, Boixon «OUT» dynknuu SEL coemuHuM ¢ BXOIHBIM KOHHEKTOPOM IIepe-
mennoit Cnt, a BeIxOIHON KOHHEKTOD mepementoit Cnt coequmanm ¢ BxomoMm nepemennoit «Outy». Coenunenne
OJIOKOB OCYIIECTBJIETCS IIyTEeM 3aKaTHs JIEBOM KHOIIKM MBIIIM Ha KOHHEKTOpe 0JI0Ka, OyIeT co3JaHa JIMHUS
CB$I3U KOTOPYIO HEOOXOJUMO IPOTSHYTh JI0 KOHHEKTOPA IIPUCOEIUHIEMOrO OJIOKA, .

Reset

I_

SEL
ADD 4G OUT Cnt +« | QOut
IN1 QUT INO
—IN2 —HIN1

ResetCounterValue

Pucynok2.144: - Coesuaenne 6JI0KOB

Jlajiee mprcoeIMHUM CUTHAJ ¢ KOHTAKTa, aCCOIMUPOBAHHOTO ¢ IepeMeHHol «Resety, ympasnsromeit coOpocom
cuerunka, Ha Bxox «G» dyukiuu «SEL», a konduryparmonnyio nepemennyio «ResetCounterValue» Ha Bxo
«IN1». Takum obpa3oM, MeHsisl 3HaUeHNe IIepeMeHHOI «Reset» MbI yipaBiisieM 3HaueHnEM 1epeMenHoi «Cnt»
qepe3 dyHKIWIO BeIOOpa 3HadeHns «SEL» . Ocranocs j106aBuTh CBsI3b MexK 1y nepementoii «Cnt» u BxozoMm
«IN2» dynkimun ciaoxenuss ADD, Tem cambiM 06eCIIeUUB yBeIMUYEHUE 3HAYCHUS CIETINKA Ha 1 38 OJUH IUKJI

TIJIK.
Tlonyuennas peasu3aliyst aaropuTMa CIeTInKa Ha sa3bike LD mpeacrasiena Ha Pucymox 2.145 .

P yHKIMOHATBLHBIN OJIOK CTAHOBUTCS JOCTYIHBIM B TAHE U OuOanoTekn (OyHKINH 1 HOyHKIIMOHATIBHBIX 0J10-
KOB M MOKET HCIIOJIb30BaThCsl B MPOIPAMMHBIX MOyJisax Turna «lIporpammas n «@yHKIMOHAJIBHBIN OJIOK».
Ha puc. 146 nokazano ucrnosb3oBanme co3maHHOro GyHKmuoHabHOro 0/10ka «CounterFBD» B ocHOBHOM
IPOTPAMMHOM MOJIyJI€, HATUCAHHOM Ha s3bike FBD.

DyHKITHIST

JlobaBJieHne I0JIb30BATEILCKON (DYHKITMOHAILHOTO OJI0KA ITPOUCXO/IUT IIyTeM HayKaThs Ha IyHKT « DyHKIms»
BO BCILIBIBAIOIIEM MEHIO JIepeBa mpoekTa. B nmajgoroBom okue 3amaiite ums dyskimu B moje «Ams POU»,
B noste «Tum POU» BoiGepuTe «yHKIMAS, B TOJE «f3BIK» BBIOEpHUTE SI3BIK, HA KOTOPOM OVIET HAITUCAH
aJrOpuT™M pabOTHl PYHKITUAM.

Cozmagum dyukimio «AverageValy Ha s3pike ST, KoTOpast OyJIeT BBIYUCIATD CPEIHee 3HAUEHUE CUETINKOB
B 1ukJe. [IoCKOJIbKY CUeTuYMKy HUKAK He CUHXPOHW3WPOBAHbBI, CPEJIHEe 3HAYEHUE JIOJI?KHO OBITH JIPOOHBIM.
Bribepem Tun Bo3BpamaeMoro 3Hadenuss (pyHKIuu — Jjist ipobHoro 3uadenus 310 tun REAL.

B nanenu pegakTUpoBaHus IEPEMEHHBIX U KOHCTAHT 100aBUM IATh nepeMeHHbIX «Cntls..«Cnth» Tuma INT,
kiacca «Bxomy. K aruMm Bxogam OyIyT HOAK/IIOYMEHDBI BBHIXOJAHDbIE 3HAYEHUs (DYHKIIMOHAJIBHBIX OJIOKOB, pac-
cMoTpenbixX Boiie. Jlobapum nepemennyio «InputsNumbers tuma REAL, kiracca «JIokayibHBI».

Jaee B pemakTope s3bika ST muimercss aJropuT™ U JIOTHMKa pabOThI JTaHHON (DYyHKIMHN, KaK MMOKA3aHO HAa
puc. 149:

s npusenenust tuna INT k tuny REAL Bocnosbayemcs dyukimeit INT TO REAL wuz 6ubsmorexn
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ke CounterlD x

Onucanre:  CyeTYMK Ha Asblke LD PunbTp knacca: Bee v . @ \i}o
# mA Knacc Twun lex0 AHOE ZHaYEHW <BanMdKaTof OnncaHne
1 |Reset Bxon, BOOL C6poc cyeTHMKa
2 |Cnt NokaneHed  |[INT 3HaYeHWEe CYETYMKE
3 ResetCounterValue BrewwHui INT KotcTanTa 3Ha4eHue cyeTyMKa nocne cbpoca
4  Out Bencon, INT BosspalwaeMoe 3HaveHme Pb
Reset
I | |1
I LI |
SEL
ADD G ouT Cnt Out

IN1 OUT INO

’7 IN2 —IN1

ResetCounterValue

Pucynok2.145: - @yuknuonaabHbIi 60K Ha a3bike LD
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{#&)/8=| program0 x

OnucaHune:  OcHOBHOM NporpamMMHeIA MOOymMb DunkTp knacca: Bce v ;:Z @
# mA Knacc Tun Appec lexoaHoe 3HaqeHw <BanunKaTof QOnwncaHwe
8 CounterFBDO NokanbHuiid | CounterFBD PYHKL MOHaNLHIA 6Nok Ha A3bike FBD
9 |CounterSFCO JlokanbHblA CounterSFC DYHKLMOHaNbHbIA 6Mok Ha A3kike SFC
10 CounterlLO | JloKanbHbiiA CounterlL DYHKLMOHaNbHLIA 6ok Ha A3bike IL
11 ﬂOHal‘IhHhII:‘I CounterLD DYHKLMOHanbHbIA 6Nok Ha A3bike LD
CounterSTO
CounterST
Reset QOut Cntl
CounterFBDO
CounterFBD
CounterSFCO
CounterSFC
CounterlLO
CounterlL
CounterLDO
CounterLD

Pucynok2.146: - Ucnonp3oBanne GyHKIMOHAJIBHOTO OJI0KA HA si3bIke LD B OCHOBHOM MPOrpaMMHOM MO/TYJTE

Co3naTk HOBRIE POU Q

Mma POU: AverageVal

Tun POU:  doyHKLKA v

A3blk: ST v

OTMEHWTH Ok

Pucynok2.147: - duasor co3panus GyHKIMNA
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£={5T| AverageVal x

Bosspawaemsblit Tun:  REAL ~ | OnucaHuWe:

# BOOL Knacc

SINT
INT
DINT
LINT
USINT
UINT
UDINT
ULINT
LREAL
TIME

FATE

Pucynok2.148: - Beibop Tuira BO3BpaIiaeMoro 3HadeHust QyHKIIT

[e=1=7] AverageVal x g
Bo3epawaemslid Tun:  REAL v | OnucaHue: PunbTp knacca: Bee

# ma Knacc Tin lexoAHOE 3HaYeHW <BannukaTof OnucaHwe

1 Cntl Bxon INT

2 Cnt2 Bxon INT

3 Cnt3 Bxon INT

4 Cntd Bxon INT

5 Cnts Bxon INT

6 | InputsMumber INokaneHeld REAL 5.0 KonuyecTBO BXOOHBIX 3HAYEHWIA

1 ZverageVal := INT_TO_EREAL(Cntl4+CntZ2+4Cnti34+Cnt44Cnth) /Inputsiumber;

Pucynok2.149: - Oupe/iesienne ajaropurmMa 1 JOTUKY BBIIOJHEHUS (DYHKIINN
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byuknnit 1 GYHKIIMOHAJILHBIX O6JIOKOB, oHa peobpasyer 3uadenue tuna INT ua Bxome IN B 3Havwenune tumna

REAL na Beixogie OUT (INT:IN) =>(REAL:OUT).

JobaBum (DYHKIMIO B OCHOBHO# ITPOrpaMMHBIi MOy k. Ha manesm 6ubanorexku dbyHKINR 1 HYyHKIIMOHATb-
ubIx 6j10k0B B paszjese «llomb3oBarensckue POU» neobxomumo Beibparsh dyHKImio «AverageVals u ¢ momo-
IIBIO yKa3aTeJsl MBIIIH (3a2KaB JIeBYI0 KHOIIKY MBbIIIN) eperectu ganuyio dyukiuio (Drag&Drop) B obiactsb
penaktupoBanus FBD auarpamMmbl TporpaMMHOTO MOy «programOs.

AverageVal - lNonb3oeaTensckue POU
- Cntl OUT - CounterST
Cnit2 CounterFBD
1 CounterSFC
- Cnt3 CounterlL
— Cnt4 CounterLD
AverageVal
— Cnt5
1

Pucynok2.150: - /To6asaenune va FBD auarpammy mosb3oBaTe/bekoit hyHKITAN

Tloakmrounm K BxojaMm GbyHKIINN 3HAUEHWS ISITH CIeTINKOB. J[Jist COXpaHeHUsT pe3yJIbTaTa BeIanuceHus (DyHK-
nun co3naauM nepemennyio «AVCnts. Ha Pucynox 2.151 mokazaHO MCHOIB30BaHUE CO3MAHHON (hyHKIMN
«AverageVal» B 0OCHOBHOM ITpOrpaMMHOM MOJTyJIe, HAIIMCAHHOM Ha s3bike FBD.

Pecypc

Cornacuo crapgapry IEC 61131-3, KaxKIbIil TPOEKT JOJKEH UMETh KaK MUHUMYM OIWH PECypc, C OIpejie-
JIEHHBIM B HEM KaK MUHUMYM OJHUM 9K3EMILISIPOM. DKIEMILIAD MPEICTABISIET COOOM JIEMEHT, CBI3AHHBIN C
IPOrpaMMHBIM MojtyseM Tuma «IIporpammasy m ojmo#l onpemenénnoit 3amadeit. [lo ymoraannio, mHCTpYMeH-
TaJbHas cpesia pa3dpaboTku Beremiz co3maéT 11 HOBOrO MPOEKTa OJUH PECYPC.

FobanbHble nepemeHHblE pecypca

TnobapHbIe TEpEMEHHBIE PeCYyPCa OObIBIIAIOTCS AHAJIOTUYTHO NIOOAJIBHBIM IEPEMEHHBIM [TPOEKTA HA TTAHE N
[IepeMEHHBIX M KOHCTAH BBIOPAHHOI'O PECcypca € MCIOJb30BaHUEM KHOIKHU «/l0DaBUTH HepeMeHHYI0», JHO0
«JTobaBuTh nepeMennbies (cM. Tabauiy 3).

Vcnonb3oBanne maHHBIX TOOAJBHBIX [IEPEMEHHBIX HA YPOBHE PECypPCa TAKKe aHAJOTMIHO HCIIOJIH30BAHUIO
KOHMUT'YPAITMOHHBIX ITEPEMEHHBIX ITPOEKTa B MIPOIPAMMHEBIX MOYJIsIX. JIJIs NCIIOIB30BAHUS B IPOIPAMMHOM
MO/LyJIe TJIODAJIbHO IIepEMEHHOII pecypca, 100aBbTe B MOIYJ/Ib IIEPEMEHHYIO Kiacca «BHelmHssgy ¢ TakuM ke
UMeHEeM, KaK y TJIODAILHON ITepeMeHHOM, 00 bsIBJICHHbIE BBIIIE JJIsI PECypca.

3apaum n 3k3emnaspbl pecypca

st co3anust 9K3eMILIIpa HeOOX0IMMO HaJIudue KaK MUHUMYM OJIHOI'O IIPOIPAMMHOI0 MotyJisi Tuma «IIpo-
rpamMMas» B IPOEKTE U KaK MUHUMYM OJIHOU 3a/la4u, OIPE/ICJIEHHON B aHEJIU PEeJaKTHPOBAHUS Pecypca.

2.2. PykoBoAacCTBO NporpamMmucra 97



Beremiz Documentation

{8 program0

=4I

Onucadme:  OCHOBHOWM NporpamMMHbIi Moaynb PuneTp Knacca: Bce v
# lImA Knacc Tun Anpec lexoQHOE 3HaYeHK <BanndukaTof OonwcaHne
9 | CounterFBDO JMokansHbIA CounterFBC PyHKLMOHaNbHLIA BNnok Ha A3bike FBD
10 CounterSFCO JMokansHbiA CounterSFC PYHKLMOHaNbHLIA BNok Ha A3bike SFC
11 CounterlLO  JlokanbHbiA CounterlL YHKLMOHaMLHLIA BMOK Ha A3bike IL
12 CounterLDO NokaneHei  CounterLD PYHKLMOHANEHBIA 6MOK Ha A3bike LD
CounterSTO
CounterST
CounterFBDO
CounterFBD AverageVal
CounterSFCO 2
Cnt2
CounterSFC
CounterlLO Cntd
CounterlL
1
CounterLDO
CounterLD

Pucynok2.151: - Ucnonp3oBanne MOyHKIMH B OCHOBHOM IIPOIPAMMHOM MOJLYJIe

config.resourcelx

CDH."Ipr Knacca: “EVCE‘ v

# lmA Knacc Tun Appec

1 |globalValue Imo6aneHeid  [INT

2 |globalFlag [lnoGaneHeid | BOOL

o == @
|CXC',D|HOE: IHa4HYeHK (Baﬂlr’l'::'l-"lKETOF Onwcadwe

10

True

Pucynok2.152: - Ilpumep o0bsABIIEHNS B IIPOEKTE IVI00AIBHOI ITepEMEHHOIN

98
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Tocse moGaBieHus 331891 ¢ TIOMOIIBI0 KHONKHA «Jl06aBuTh» (faHHAst KHONKa aHAJOrMYHA KHONKH <«Jlo-
6aBUTh» HA NAHEJIN NEePEeMEeHHBIX M KOHCTAHT), HeOoOXOIMMO 3a7aTh eé yHUKasibHOe nMs (mose «Umsi») u
BLIOPATH THUII BHINOJIHEHUs 3a1a4n (mojie «3amyck», cM. Pucynok 2.153 ):

o «lurymmaeckuit» — BBITOJTHEHNE TPOrPAMMHOTO MOy Tuma «IIporpamMmasy depes 3a1aHHbIil HHTEPBAJ
BPeMeHH, yKa3aHHbII B noJie «unTepBass;

e «IIpepbiBaHres» — BLIIOJHEHUE IPOIrPAMMHOI0 MOLyJIst TUIa «IIporpaMMas OJuH pa3 IIpU HACTYILJIEHUN
suauenuss TRUE rimobasibroit nmepemennoit Turta BOOL, onpeenénuoil Ha ypoBHE IpOeKTa, Jinbo Ha
YPOBHE pecypca, yKazanHoi B noje «crouanuks.

Japaum:
ImA 3anyck 1C T O4HWK VIHTepBan MNpuopuTeT
task0 Limknuue 0
lNpepbiBaHue
Linknu4eckmia

Pucynok2.153: - Beibop THIIa BBITOJHEHUS 3a/1a<1

B cnyuae Bribopa Tumna Boinosnenus «llukimanoes, B ose «aTepBas» HeOOXOAMMO yKa3aTh MHTEPBAJ, C
KOTOPBIM OYIET BBIIOIHATHCS JaHHAs 33 1a9a. JIBOFHOM MIETI0K JIeBOil KHOITKOHN MBIIIH 110 110J1i0 «HTepBass
IIPUBOJIUT K TOSIBJIEHUIO KHOIKH <. . . ».

Japayu:

s Sanyck CTOYHWK MHTepean MpuopKuTeT

task0 LIMKnM4e cKiniA ( | ... 0

Pucynok2.154: - /lobaBieHne 3a/1a9u ¢ IMUKJIXIHBIM PEXKUMOM BBITIOJTHEHUST

Haxkarue mammoit KHOOKHU BBI3BIBAET JUAJOT «PemakTrpoBaTh MPOJOIKUTEIHHOCTE> B KOTOPOM MOYXKHO YKa-
3aTbh BpeMs, UCIIOJIb3ys MUKPOCEKYH/Ibl, MAJIJINCEKYH/IbI, CeKYH/Ibl, MUHYTBI, Yacbl 1 JIHHU.

PepakTrpoBaTh ANMUTENEHOCTL [ x]
JITYN Hacbr: MuHyTH: CekyHObi: Munnucekysge:  MukpocekyHOb:
0 0 0 1 | 100 | 0
OTMEHUTE OK

Pucynok2.155: - Iuasor peqakTHpOBaHUS JJIATEILHOCTH 331a9H1

3agepinenue BBoJa BpeMeHu KHOIKOM «OK» IpUBOAUT K 3aKPBITHIO JIHAJIOTA U JJOOABJICHUIO JJAHHOTO HHTEP-
BaJia BpeMeHHU B moJie «VHTepBayi» J100aB/IseMOil 3aa4n.
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dapaym:
A 3anyck e ToYHWK FIHTepean MpUuopuTeT

taskO Linknuyecrkimia T#1s100ms 0
Pucynox2.156: - JlobaBaeHHBII UTEpBaJ BBITTOJTHEHUS

B ciy4aae Boibopa tuna Boimosnenus «IIpepbiBanues B mose «/cTOYHNK» HEOOXOANMO YKA3aTh MEPEMEHHYIO
turta BOOL, onpesenénnyio riobaabao b0 Ha ypoBHE MpoekTa, Jubo Ha ypoBHe pecypca. Ha Pucymnok
2.157 BoiOupaetcs nepemennas «globalFlags, onpenenénnas B JaHHOM pecypce.

3apaum:
A Sanyck e ToYHWK FIHTepBan MpuopuTeT

taskO lNpepbiBaHme v 0

globalFlag

Pucynok2.157: - Beibop nepemensoit Tuma BOOL kak ucTrodHuKa IpepbiBaHUs JJIsi HAYAJIA BBIIOJHEHUSI
3a1a91

Sajada Oy/JieT BBIIIOJIHEHA OJUH Pa3, KAK TOJBLKO 3HAYEHUE IIEPEMEHHO, OIPEeJIeIEHHON B 9TOM I0JIe, OyIeT
TRUE. Ilose «IIpnopurer» mo3BosiseT yKa3aTh NPUOPUTET BBITOJTHEHUS 331841, 10 YMOJTIAHUIO BCE 3a]1a-
qu nmeror npuopurer 0. Ciemyer OTMETUTh, YTO B PECypce JOJIKHA ObITh OIpeJleieHa KaK MIUHUMYM OIHA
3a/1a9a ¢ TUIOM BbInoIHeHns «{ukimmanoey, B IpOTUBHOM ciiydae OyJeT OnmmbKa B KOMIUJISIINN B OTJIA049-
noit kKoucosmm . [locste TOoro Kax 3ajjadqu ONpejiesieHbl, UX MOYKHO HCIIOJIb30BaTh B dK3eMiuigpax. Cosmanme
9K3EMILIIPa IPOUCXOIUT AHAJOIMYHBIM 0Opa30M C IIOMOINBIO KHOIKHU «J/lobaBuTh». Heobxommmo BBIOpaThH
VHUKAJbHOE MM dK3EeMILIIpa U JaJjiee yKa3aTh MPOrpaMMHBIH MOAy b Tuna «IIporpammas B mose «Turrs
7 ONHY W3 3aJa49 B moJsie «3ajaaday. Hampumep, B MPOEKTE OMPEIEIEHO JIBA MPOTPAMMHBIX MOJYJIS THIIA
«IIporpammas: «program0O» u «programls.

lNpoekT

- ¢ Unnamed
-4} MNporpaMMbl
21 program0

]
resourcel

Pucynok2.158: - IIpoekT, comepxkarmuii Ba mporpaMMHbIX Moy st Tuna «IIporpavmas

Co0TBeTCTBEHHO, IIPU CO3IaHIH SK3eMILIApa B HoJje «Tum» 0ba 3THX IporpaMMHBIX MOJLYJIsI OYIyT JOCTYITHBL
(cm. puc. 159).

AnayiornaHbiM 06pa30M BLIOUPAETCs 3a/1a9a U3 CIIMCKA, B KOTOPOM OYJIyT OTODParKEHbI OIPE/IEJIEHHbIE paHee
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3ajaqm:

maA Zanyck M ToYHWK VIHTepBean NpropuTeT
task0 Llmkniqe ckuin T#20ms 0
taskl MNpepoieadue  globalFlag 0
JK3EMNMAPLL:

lIme TKn Janada
instance( v

programi

Pucymnox2.159: - Beibop mporpaMyuOoro mMoaysast Tuma «IIporpammay st 9K3eMILIsapa

3a/1a9u.

B kaxx oM npoekTe B pecypce H0JKeH ObITh OIIPeie/IeH KAK MUHAMYM OJINH 9K3EMILISP, B IPOTUBHOM CJIyJYae
OymeT ommbOKa BbIIAHA KOMIMIAIMA B OTJIAI0YHON KOHCOJIH.

Tunbl gaHHbIX

Jlobasjienne THIIA JAHHBIX [TPOMCXOAUT BBIOOPOM IIyHKTa «THIA JAHHBIX» B MEHIO JIepeBa IIPOEKTa (CM.
Pucynok 2.161 ) B y»Ke CO3IAaHHBIA IIPOEKT, COAEPXKANIMIA POrpaMMHBIA Mojayab Tuma «IIporpammas —
«program0».

Byner cozman maccus tTuna INT pasmeprocThio 11 atemenToB. B jepeBe mpoekTa MOSBUTCS MaHEb PEIAK-
THUPOBaHUs JTOOABJIEHHOIO THIIA JaHHBIX ¢ nMeHeM «datatypels. B mosie «Mexanusm co3ianmst HOBOIO THIIA»
HeobxomMo BeIOpaTh «MaccuBs u ykasars tun INT, kak mokaszano Ha Pucynok 2.162 :

C nomompio kaonku «JobaBurby» (cM. Tabmuiy 10) co3maéres mojie jjisi MAcCUBa € yKA3aHUEM ero pa3Mep-
HOCTHU B COOTBETCTBYIOIIEM (bOpMATe.

ITocuie BBIIOJIHEHMS BbIIICIIePEYNCJICHHBIX OHepaL[HfI THIL <<datatype0>> MOZKeT ObITHb MCIIOJIb30BaH JJ1s1 O1Ipe-
JCJICHUA TIEPEMEHHBIX B IPOrPaAMMHBIX MOJYJIAX, TaK K€ KaK 1 0a30BbI€ THUIILI JaHHBIX.

Cbopka n nepegayva Ha ueneBoe YCTPOWCTBO NPUK/IALHOW NPOrpamMmbl

Cueyromumy maraMu mocjie CO3JaHusi OCHOBHBIX 3JIEMEHTOB IIPOEKTA SIBJISETCS ero cO0pKa (KOMITUJISIIAS
U KOMIIOHOBKA), TIepejiada II0JIyIeHHOr0 MCIoJHsIeMoro (aiiyia Ha IiesieBoe yCTPOHCTBO U OTJIaJKa JaHHON
IIPUKJIaTHOI IPOrpaMMBL.
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3apauu:

lImA Sanyck MCTOYHWK HTepEan MpruopnTeT
taskO Lmuknuyeckmia T4#20ms 0
taskl MNpepoieadie  globalFlag 0
K3 MMNAPL:

lImA Tun Japnada
instance0 programl v

task0

Pucynox2.160: - Beibop 3a/a4u Jij1st 9K3€MILISIPa

Cbopka MpoeKTa OCYIIECTBIISAETCS € ITIOMOIIBI0 COOTBETCTBYIOIIUX KHOITOK, HAXOSIINXCS HA ITAHE U HHCTPY-
MeHTOB . JI7Is yCHemrHoro 3aBepiieHusi JAHHON OMepalnyd KaXKIbl MPOEKT JOJIKEH UMETh KaK MUHUMYM
ofmH pecypc (Kak yKe yIIOMHUHAJIOCH, IIPU CO3JAHWA MIPOEKTa 110 YMOJIUAHUIO pecypc Oymer cosmaH). B pe-
cypce JIOJIKHA OBITH OllpejiejieHa, KAK MUHUMYM, OJIHA 3aJaja IUKJINYECKOTrO TUIIa U, KaK MUHUMYM, OJUH
sk3eMILIssp. COOTBETCTBEHHO, ITPOEKT OOsI3aH COJEPXKATH, KAK MUHUMYM, OJUH IIPOIPAMMHBII MOJYJIb THIIA
«IIporpammas, IPUYIEM TEJIO, T.€. aJIFOPUTM U JIOTMKA €rO BLIIOJHEHUs, He MOYKET ObITh IMyCThIM (B IPOTHB-
HOM cJiydae OyJer omubKa KOMIIHJISIUN).

BosMoKHOCTD IIepejiatin Ha IieJIeBOe YCTPOICTBO IPHUKJIAIHOM IPOrPAMMBI U €€ OTJIAJIKU OIIPEJIEJIsIeTCs Ha-
JITIUEM 3aITyIIEHHON Ha IeJIEBOM YCTPONUCTBE CEPBEPHON YacCTU CpeJibl pa3paborku Beremiz.

Cpena pazpaborku Beremiz mpeocrasiisier ciaemayoomue BOSMOXKHOCTHA OTJIAIKH:
e [IpocMmoTp 1 M3MeHEeHNE 3HAYEHNS BCEX EPEMEHHBIX IMPOEKTA, UCIOJb3Ys TAHeb OTIAIKH;

(] BI/I3yaJ'H>HO OTCJIe2KNBaHNE€ BBLIIIOJIHEHUA IIpOTpaMM Ha rpa(i)nqecxnx A3bIKaX W U3MEHEHNE 3Ha4YeHUA
Pa3JINIHBbIX FpaCbI/I‘—IeCKI/IX JIEMEHTOB KOHKPETHOI'O A3bIKa;

o OrobparkeHre 3HAYEHUN MEPEMEHHBIX B BHUJE Irpaduka.

Hasee moapobHee paccKa3blBAETCs PO COOPKY MPHUKJIAIHON IMPOrpaMMbl, COEIUHEHUE C IEJEBBIM YCTPOii-
CTBOM U Iepelady Ha HEro HCIOJIHsSeMOro ¢aiijia u ero OTjaajIKe.

Cb6opka npuknagHoi nporpaMmmbi

IIpexne gem npoekt 6yner nepenan IIJIK, ero neooxonumo cobpars. Hactpours nesnesyio ninardopmy 1iist
cOOpPKHU MOYKHO B OKHE HAaCTPOHKHU IIPOeKTa, HA BKJIajke Kondurypamms.

Jia cbopku npoekTa HaxkmuTe KHONKY «COopKa 1poekTa B gupekTopun c6opkus» (cM. Tabir. 2). PesyiabraTs
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MNpoexkT

- « Unnamed

s

o ]g rESDUI’CEl

Tkl DaHHBIX

PyHEL MK
PyHKLKWOHaNEHBIK BNokK
[porpamMMbl

Pecypcel

MNopnep#ka CANOpen
Modbus support
C-pacmpeHume

Python dpain

WhGlade GUI

SVGUI

Pucynok2.161: - Beibop nmyHKTa MEHIO 100aBJIEHUS I0JIB30BATEIHCKOIO TUIIA JTAHHBIX B JIEPEBE IIPOEKTA

2.2. PykoBogcTBO nporpammucrta 103



Beremiz Documentation

[5H datatype0x

MexatnaM co3paHma Tuna: | Maccue v

WMHchopmatia o Tune:

Bazosbiit TIN: v WoxopoHoe 3HaueHme:

BOOL
Paamepbl:

UDINT

ULINT
REAL
LREAL
TIME
DATE
TOD
DT

STRING

Pucynok2.162: - Beibop 6a3oBoro tua Jijisi MaccuBa

=} datatype0x

MexaHW3M Cco3maHua Tuna: Maccue W

WHdhopMaumia o Tune:

BazoBbiA THM: INT v

PaaMepbl: de 7 W O+ 4

Pucynok2.163: - 3ajianue pa3MepHOCTH JIJIsT MACCUBA
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B} 5| program0 x
OnucaHue: PuneTp knacca: | Bce v
# ma Knacc TN Afpec lcxogHoe 3HaveHn<BannpuKkaTof onucaHwe

1 LocalVarD JlokanbHeiA |DINT | EazoBble TUMLI b

MNative TUMbl DaHHbIX b

Maccue

Pucynok2.164: - Beibop mobaBieHHOrO THIla JAHHBIX B MMAHEJIM [MEPEMEHHBIX M KOHCTAHT IIPOTPAMMHOIO
MOJTYJIsE

CcOOPKU BLIBOJISATCH B KOHCOJIb, PACIIOJIOXKEHHYIO B HIM2KHEW YaCcTU OKHA IIPOrPDAMMObI, OIIMOKU COOPKH BBIjIe-
JsoTcs KpacHeIM nBetoM. Ha nmpumepe npoekra First  steps mocse c6opku B KOHCOJIb BBIBEJEHO COODINEHTE
0 TOM, 9TO COOPKa IIPOBEJIEHA YCIIEITHO.

Mouck KoHcons  [or MK

CEopka =sanymeHa B /home/sergey/PycharmProjects/Beremiz/Beremiz Projects/first_steps_with_func/build
Fenepayma M3K-61131 ST/IL/SSFC xoma [HIE. ..
Eommmnanma M3E-nporpamme B C-xom,. ..
BKCTORT NOoKaNbHRE MNEDEMEHHLX. . .
C-xom yCremHo CreHepHpoRaH.
THITE

[CC] plc_main.c -> plc_main.o

[CC]  plc_dsbugger.c -> plc_dsbugger.o

[CC] config.c -> config.o

[CC] resourcel.c -» resourcel.o
IIMHYORYA :

[CC]  plc_main.o plc_debugger.o config.o resourcel.o -> first_steps_with_func.so
CEopka Npolla yorelHo.

Pucynok2.165: - PegynbraTbl cOOpKU BBIBEIEHBI B KOHCOJIb

Ilepecbopky mpoekTa MOXKHO OCYIIECTBUTH, OYUCTUB JUPEKTOPUIO COOPKM IIPOEKTa HAXKATHEM Ha KHOIKY
«OuncTurh AupekTOpuIo cbopKu npoekTay (cMm. Tabi.2). Byaer yuanen cremepupoBannblii Ha si3bike ST Kog
MIPOEKTa M CKOMIMIMPOBaHHbIl 6unapubiii daitn npomusku [1JIK. Tlocse storo maxkmure kuonky «CoOopka
[IPOEKTa B JIMPEKTOPUN COOPKH», U MPOEKT Oy1eT cOOpaH 3aHOBO.

3anyck cepBepHO 4acTu A/s OTNagKu

CepBepHasi 9acTh cpejibl pa3paborku Beremiz, HeobxomnMmasi JijIst epeJiatdu UCIOJIHIEMOro (aiijia Ha I1ie-
JIEBOE YCTPONCTBO M €ro OTJIQJIKU, HAXOJMUTCH B clieHapun Ha s3bike Python B ¢aiisie Beremiz service.py.
Samyck jannoro daiiia OCyIecTBIsSIeTCs U3 KOMAHHON CTPOKH, CJeIyIolieil KOMaH/I0i ¢ apaMeTpaMu 110
yMosrdanuio (cM. tabmmiy 13):

$ python Beremiz service.py
Takzke, IpH 3allycke MOT'YT OBITh YKa3aHbI IAPDAMETPBHI, IIPeJICTaBIeHHbIEe B Ta0uIe 13.

Tabauna 13 - [Tapamerpbl KOMaHIHONE CTPOKH 3aITyCKa CEPBEPHOI JacTu cpeibl Beremiz

2.2. PykoBogcTBO nporpammucrta 105



Beremiz Documentation

Ma- | Onepauus

pa-

meTp

-1 VYkazanue IP agpeca juist obpamennst kiavenTa, 1o ymondanuio 127.0.0.1 (localhost)

-p Homep mopra, mo ymosraanuio 3000

-h BriBO/I B KOHCOJIb CIIPABKH 110 paboTe C JaHHBIM CEPBEPOM

-a Apromaruueckuii 3amyck 1esneBoro ycrpoiictsa (0 — BBIK/IIOYUTD, 1 — BKIIIOUUTD), 110 yMOJIYAHUIO
0.

-X BxJ109uTh /BBIK/IIOYUTH UKOHKY B nanen 33129 (0 — BBIKJIIOUNTD,]l — BKJIIOYUTD), [0 yMOJTIAHUIO
0.

-t Web-unrepdeiic Ha 6aze 6ubmmorexkn Twisted (0 — BbIKIIOUNTH, 1 — BKJIIOYUTH), IO yMOJIYa-
Huto 0. OH 1O3BOJISIET OTCJIEXKUBATH COCTOSIHME BBIMIOJIHEHUsI IIPOIPAMMbI uepe3 Opaysep. Ampec:
http://<ip-azpec nesesoro ycrpoiicrsa>:<8009>. 8009 — mopT 110 YMOJIAHUIO.

Tlocste ykazaHust Bcex mapamMeTpoB KOMaHJIbl 3aIlyCKa CEPBEPHOil dacTn Beremiz MOXKHO BBECTH aJIpeC Ju-
pekTopuu, B KOTOPOitl Oy/IyT Xpanuthcst (aityisl Ha GailioBoil cucreMe 1ies1eBoro ycrpoiictsa. Ilo ymosraanuio
9TOM JUPEKTOPHEN SIBJIAETCSI BDEMEHHAsI IIallKa, CO3/[aHHas JIJIsl TEKYIIEro 3aIlyeHHOr0 9K3eMILISIPa CI1y2KObI
Beremiz _service.

Kak npaBusio, JaHHbIN ClieHAPUil 3aIIyCKAETCs B aBTOMATHYECKOM PEKHMe IIPU BKJIIOUEHUN I1EJIEBOI0 YCTPOLi-
CTBa, CPEJCTBAMU OIEPAITMOHHON CUCTEMBI.

CoeuHeHne ¢ 1eJIeBBIM YCTPOMCTBOM U IEepeada UCIOJIHIEMOro (daitia

Ilocne Toro kak CKpHUIIT CepPBEPHON YacTh Cpeabl pa3paborku Beremiz 3amyrinen, MOXKHO MPOU3BOIUTH CO-
e/INHEeHNE C TeJIEBbIM ycTpoiicTBoM. B mamenn HacTpoek mpoekTa Heobxomumo ykazath URI-ajpec meseBoro
yCTpOMCTBA:

PYRO://<IP-aapec>:<HoMep mopT>

Ha Pucynok 2.166 nokazan URI anpec nesesoro ycrpoiicra LOCAL:/ /3o agpec Soft PLC na Jsiokasib-
HOIl MalluHe, ¥ BbljiejleHa KpacHbIM IBeToM KHouKa «Ilokmounrses K uesnesomy ITJIK» (cm. tabruiy 2),
KOTOpasl UCIOJIb3YETCsI JIJIsI COEJUHEHNS C IIeJIEBBIM YCTPOICTBOM.

B ciywae ycrernoro coe/iuHenust, B OT/Ia[09HON KOHCOJIH OY/I€T BBIBEJIEHO COOTBETCTBYIOINIEE COODINEHNE U
BBIBEJIEH CTATyC IIPUKJIAIHOI IPOrpaMMBblL.

CraTychl NPUKJIATHON TIPOTPAMMBI MOT'YT OBITH CJIEIYIOIIHE:
e «PLC Empty» — npukjajHas nmporpaMma OTCyTCTBYeT;
e «PLC Started» — npukjaHast mporpaMMa Ha II€JIEBOM YCTPONCTBE eCTh U OHA BBIMIOJIHAETCS;
e «PLC Stopped» — mpukjaanas mporpaMMa Ha II€JEBOM YCTPOICTBE €CTh, HO OCTAHOBJIEHA.

Vcmonb3yst KHOTIKY TI€PEJIatn, 3aIyCKa U OCTAHOBKU MPUKJIAIHON TPOrpaMMbl Ha TIEJIEBOM YCTPOHCTBE (CM.
TabJIUIy 2) MOXKHO TIepeiaTh UCIIOJHsIEMbIii (baiiyl MPUKJIAIHON TPOrpaMMBI, 3AIIyCTUThH €r0 U OCTAHOBUTD. B
OTJIAZ0YHON KOHCOIU OY/IyT BLIBEJECHBI COOTBETCTBYIONIIE COOOIEeHNs (OC/IE TIePeIadn, 3aIlyCKa U OCTAHOBKI
IPUKJIQIHON IPOrpaMMbl), KaK HoKazaHo Ha Pucynok 2.168 :

OTtnagka npuknagHoii nporpamMmmbi

Ilocyie ycTaHOBKU COETUHEHUS C TEJIEBBIM YCTPOUCTBOM M 3AIyCKOM MPUKJIAIHON IIPOrPAMMbI HA BBITIOJTHE-
HUe, cpejia pa3paboTku Beremiz mo3BoJisieT OTC/IEKUBATh U U3MEHSITh 3HAYEHUS] [IEPEMEHHBIX IPOIPAMMHBIX
MOJT1yJel, 3 KOTOPBHIX COCTOUT ITPOEKT.
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LTLI kXN

config.resourcel &5 ~MpoexT~x

P

M3K-kon, ol mposkta

KoHMrypalUMoHHble nepeMerHble  CBocTBa npoekTa  KoHdurypayma

Hactpoitku Beremiz

URI cicTemMbl MCMOMHEHKWA: l LOCAL://

3anpeTuTb pacUMpeHns:
BEwbnunoTekn
Enable_Native_Library:
Enable_Python_Library:
Enable_SVGUI_Library:

Llenesan nnatcpopmMa: Linux v
Uenesas nnarcpopma - GNU/Linux
'.':.3 Komnunatop: gec
CFLAGS:
K.OMNOHOBLLMK: gec
LDFLAGS:

Pucynok2.166: - CoejiuHenue ¢ 1ejieBbIM yCTPONCTBOM

MokcK, Koncone ] Nor MK

OmBea manopTa WAMP : Ho module named autobahn.twisted

Mopr HITP-uuTepdeiica - 8003

[lopr Pyro : ©1135

UBI gna Pyro :© BYRO://S127.0.0.1:611585/c0a8bfddlE3c259e43332591£511e7322
Texymaa pabodYasa OMpexTopMA - c:Zwasers\surkov.sviappdataslocalZwtemph\toplybiha
EYRD nmommmeruenme = URI: BPYROLOC: S/ 127.0.0.1:81155

PLCobject : OFF LOE :HewPLC (eal90345ccbeccebfdibi814270410c5d)

[Mepega¥a YVCOSDHD IaESSpDEHS .

Pucynok2.167: - Omiajogsast KOHCOJIb TOCJIE COEIMHEHUS C IEJIEBBIM YCTPOWCTBOM
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Mouck KoHconb  Tor MK

Fomrmanayua M3K-nporparee B C-xom,. . .
BECIIORT NOKANEHEX [TEDSMeHHRX. .« .
C—yofm, yCreuHo CreHepHDoRaH.
I :
[CC]  plco_main.c -* plc_main.o
[CC]  plco_debugger.c -> plc_debuggsr.o
[CC] config.c -» config.o
[CC] resourcel.c -> resourcel.o
IIMHEoBKAa &
[CC] ploc_main.o plc_debugger.o config.o resourcel.o -> first_steps_with_func.so
CEopka npouna yCrismHo.
NopT HTTP-mMuTebedca @ 8009
Moot Pyro @ 61995
Tekymad pafouad muUpekTopHd @ Stmp/tmp3y9Tcom
BFYRED nopknwodeHMs xk URI: PYROLOC: //127.0.0.1:61995
UI thread started successfully.
FLCobject : MNewPLC (8d4d76a3bach037db2844c244753chad)
MNepemava yoremHo SapSpUSHA .
FLCobj=ect : PLC starteq
MK =sanycrasTCd
FLCobject : PLC stopped

Pucynok2.168: - Ornamodnast KOHCOIb TOCJIE MTEPEain TPUKJIAIHON IPOrPaMMBI, 3aIIyCKA U OCTAHOBKA

Retain nepemeHHble B NnpuknagHoii nporpamme

B SoftPLC peanmzoBana mojjepKKa MepEMEHHBIX, Jjisi KOTOPBIX B MPHUKJIAIHON Iporpamme OIpeeIeHo
cBoiicrBo pemanentaoctu (Retain-nepemennsie). Ilpu nojxirouenun K cepBepHOil 4acTu cpeipl pa3paboTKu
Beremiz, cosmaercss BpeMeHHas Halka Jjis XpaHEHUs IIPUKJIAIHON IIporpaMMbl, 3arpyzkaemoit B SoftPLC,
Retain mepemenHble XpaHsiTCsi B 9TOIl BpPEMEHHOI manike B BHe OMHApHOro aiija, comepxkamiero B cebe
XeI-CyMMy TIPOeKTa, 3HadeHnsi Retain mepeMeHHbIX B OuHApHOM (hopMaTe, U KOHTPOJBHYIO CyMMy daiia,
BeraucseMmyio o agropurmy CRC32.

3anyck otnag4uka

OcymiecTBuB nepenady cKOMImInpoBanuoii mporpammbl Ha SoftPLC, 3amycrure otmmanky, Ha)kaB KHOIKY
«Bamycrurs IIJIK» (cm. Tabu. 2). IlepeMenHble IPUHUMAIOT UCXOHBIE 3HAYCHUS, 3aTeM HAYMHACTCS MCIIOJI-
nvenue nporpammbl B ITJIK. Omragunk samymes.

OTnap,Ka TEKCTOBbIX 513blKOB

Pabora ¢ omiraankom mospasymeBaeT paboTy ¢ Ik3eMinasgpom 3arpyxkennoit B IIJIK mporpammbr. OyuKImO-
HaJIbHbIE OJIOKU, (PYHKIIUU U IIEPEMEHHBIE TOYKE UMEIOT CBOU IK3EMILISPHI, JOCTYIIHBIE JIJIsi OTJIAJIKU TOJIBKO
[IoCJIe TOTO KaK IporpaMma OyJieT 3alrylieHa Ha UCIOoJHeHne. B JIeBOM HUXKHEM yTJIy OCHOBHOTO OKHA CPEJIbI
pa3pabOTKU PACIIOIOXKEHA TTAHE b YK3EMILISPOB IPOEKTa. B apecHoil cTpoKe HAIMCAH aJpec Pecypca, JJist
KOTOPOT'0 HUXKE 0TOOPAYKEHBI 9K3EMILISAPBI IPOTPAMM, NI0OAIHHBIX TIEPEMEHHBIX U (DYHKITHOHAJIBHBIX OJIOKOB
OTIPE/JICIEHHBIX B JJAHHOM pPecypce.
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? config.resourcelinstance0 v e
®i Reset (BOOL) e
& Cntl (INT) e
Ll Cnt2 (INT) e’
L Cnt3 (INT) e
L Cnt4 (INT) e
& Cnt5 (INT) e
4 AVCnt (REAL) e’
#H| CounterSTO (CounterST) # o
| CounterFBDO (CounterFBD) # o
#H| CounterSFCO (CounterSFC) ¥ o
| CounterlLO (CounterlL) # o
i CounterLDO (CounterLD) F

Pucynok2.169: - [Tanens 9K3eMIISIpOB IPOEKTa

Tlepexom K pOAUTEILCKOMY 3K3EMILISIPY U €r0 [VIOOAJLHBIM IIEPEMEHHBIM OCYIIECTB/IAETCS KHONKOM «Posu-
TeJIbCKUI SK3eMILIAp» (cM. Taba. 11).

Kuonka «Oraaka sx3emiuisgpay (cM. Tadsr. 11) HAIpoTUB aapecHoil CTPOKU B BEpXHEH YacTU HAHE U 3aIry-
CTUT OTJIAJKY BBIOPAHHOIO pecypca(IporpaMMbl uii QyHKIMOHAIBHOIO 6510Ka). Jljist TOro 406l BKIIOYUTH
OTJIAJIKY SK3EMILIsIpa OJIOKA WU [epEeMEeHHO, HaXKMUTE KHOIKY HAIPOTHUB 3TOTO JIEMEHTa Ha naneau. Ha
[MaHe M OTJIAJIKA OTODPa3sTC TEKYIIe 3HAYEHUsI J0OABIEHHBIX T€PEMEHHBIX.

TTocse Toro Kak mepemMeHHast BbIBE/IEHA, Ha [TaHe b OTJIAIKH, JJIsi TOT'O YTOOBI yCTAHOBUTH 3HAYEHNE HAXKMUTE
KHONIKY «®opcupoBaTh 3HAYEHUES.

B nosiBuBIemMcs Juasiore BBeuTe 3HaUeHKe epeMeHHoii (cM. Pucynok 2.172 ). s 6ysieBbIX II€PEMEHHbBIX B
Jajiore MpUCyTCTBYyeT KHOIKA «IlepekmrounTsh 3HaUeHHe», KOTOpas MEHsIeT 3HAYMeHNe epPeMeHHON Ha IIPOo-
TuBoONOJIOKHOEe. [lociie n3MeHeHUsI 3HAYEHUsI TIePEeMEHHOI, OHa OyjeT BbIJejieHa CUHUM IIBETOM B TabJiuile
[IepEMEHHBIX U WX 3HaYeHUil BO BKiiajke «OTiia auks.

®Dopcupyst 3HAUCHEE TIEPEMEHHOMN, BBl YCTaHABINBAETE HEM3MEHSIEMOEe 3HATMEHNe, IepeorpeseeHne KOTOPO-
ro BBIIOJIHAEMO} Iporpammoii Oyner HeBo3MOXKHO. Ilocjie yCcTaHOBKM 3HA4YEHUs, €r0 MOXKHO OCBOOOIUT,
JlaB BO3MOXKHOCTB IIpOrpaMMe U3MEHSITh 3HadeHue nepeMeHHon. [l 0cBOOOXK IeH ST [IEPEMEHHOM HaXKMUTe
KHONKY «OCBOOOIUTH 3HAYEHUE.

11 KOpPEKTHOTO M3MEHEHNUsI, BBOJUMOE 3HAYEHNE JOJKHO COOTBETCTBOBATH TUITY IIEPEMEHHOI, nHade Oyer
BBIBEIIEHO cOoObIIenne 06 omubKe, Kak MOKa3ano Ha Pucynok 2.174 :

Ornagka rpadmyecknx si3bikoB

Bo Bpems oTiaiku npuKIIagHON TPOTPAMMBI, B KOTOPOil 9acTh IIPOrPAMMHBIX MOJYyJIell Hancanbl Ha rpadu-
9eCKUX fA3bIKaX, €CTh BO3MOXKHOCTH BUJIETh M3MEHEHUs BCEX 3HAUEHMIT Ha JMarpaMMe U BHOCUTHL HEOOXOu-
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EubnuoTekn OTNamuMKk

Nuanaszon:  1c v | bl B

Lwen: 371 tance0.* t 37c100mc

.Cntl 341
.Cnt2 341
.Cnt3 341
.Cnt4 341
.Cntd 341

Pucynox2.170: - Ilanens oriaganka

Eu6nuoTekn OTNamHmk

Owanazox: | 1c v | bl B

Lwkn: 2485 wce0.* t dMBcH00MC

.Cntl 245% 3|
.Cnt2 2455
.Cnt3 2455
.Cnt4 2455
.Cnt5 2455

Pucynok2.171: - @opcupoBanue mepeMeHHON B TAHEN OTJIAIKI

BeepguTe 3HaueHue ona nepemenHoi "INT": €

(POpCUpOBaTh 3Ha4EHKE NepeMeHHON

3337

COTMEHMTE OK

Pucynok2.172: - Inanor ycTaHOBKY 3HAYEHUS
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BubnuoTeku OTNaO4MK

Ouanason: 1c v bl B

Lmen: 7430 0% t 12mM23c000Mc

.Cnt1 33f

.Cnt2 7400
.Cnt3 7400
.Cnt4 7400
.Cnt5 7400

Pucynok2.173: - OcBoboxK1eHre 3HAUEHHS TIEPEMEHHOT

OwmbkKa [ x ]

o HeeepHoe 3Ha4verue "True" ona nepeMerHon "INT'

OK

Pucynok2.174: - OmmbKa mpu BBOJIE HEJIOIYCTUMOTIO 3HAYEHUsT U3MEHSIEMOI [TePEMEHHON B PEsKUME OTJIAJIKN
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Mble U3MEHeHUs IPsMO Ha Heil. Kak yKe ynmoMuHaJIOCH paHee, B CIydae HayKaTHs KHOIIKH 3aIlyCKa PeKuMa
orimaaku (Ha Pucynok 2.175 BBIJeI€HBI KPACHBIM IIBETOM) JJIsl 9K3EMILIsIPA IIPOrPaMMbl, HAIMCAHHON Ha
OJTHOM U3 IpadPUYeCKHX S3bIKOB, OTKPOETCH BKJIAJKA C MAHEJIBI0 NUarpaMMbl B PEXKUME OTJIAJKH.

<

*
AR & 8 ¢ ¢ 88 ¢

? config.resource Linstance0
#*l| Reset (BOOL)

4l Cntl (INT)

4l Cnt2 (INT)

& Cnt3 (INT)

L Cntd (INT)

4l Cnt5 (INT)

Ll AVCnt (REAL)

H| CounterSTO (CounterST)

#| CounterFBDO (CounterFBD) ¥

| CounterSFCO (CounterSFC)
H| CounterlLO (CounterlL)

H| CounterLDO (CounterLD)

Pucynok2.175: - [lanesib 9K3eMILISIPOB TPOEKTA

OTH BKJIAJKHA HOJHOCTHIO HOBTOPAIOT T€, B KOTOPBIX rpadudecKue JuarpaMMbl IpOrpaMM wind (hyHKIINO-
HaJIbHBIX OJIOKOB PEIaKTUPYIOTCsI, 38 MCKJIFOYEHHEM TOrO YTO BO BKJIAJKAX OTJIAINKa HEBO3MOXKHO BHECTHU
Kakue-1ub0 M3MEHEHHUsI, 8 CBSI3U MEXKJY JIEMEHTAMU BBIIE/ISIIOTCS PA3HBIM IIBETOM B 3aBHCHMOCTH OT 3Ha-
YeHUd IIePEMEHHOI, IepeaBaeMoro 10 3TON CBA3U.

JIuauu, He BblIEJIEHHBIE IIBETOM IepefaioT Jimbo OyneBoe 3uadenue False, smbo nepemenuyo e OyJieBOro
rumia (INT, DINT, WORD, REAL, TIME, u T.1.). OpanKeBoro 1pera CBsi3H, IEPeJAONIe KOHCTAHTHOE
BoIpakeHne. CBeT/I0-3eJIEHBIM IIBETOM BBIJIEJIEHBI CBsI3U, KOTOPBIE IiepepatoT OysieBoe 3Haderue True. Cssi3uy,
BBIJIEJIEHHBIE CBETJIO-TOIyObIM U TEMHO-CUHUM IIBETOM IIE€PEJIAI0T 3HAUEHNST HEITOCPEICTBEHHO yCTAHOBJIEHHBIE
oJIb30BaTeIeM, 3Hadenne True cooTBeTCTByeT cBeryio-roiybomy nBery, False - TéMHO-cuHeMy.

Ornaaka FBD auarpamMmmbi

B pexume OTJIaJIKn FBD JAuarpaMMbl €CTb BO3MO2KHOCTDb YCTaHaBJ/JINBaTh BXO/JHbIC U BBIXO/HBIEC 3HAYECHUA
IIepeMEHHbIX (C IIOMOIIBIO BCIIJIBIBAIOIIETO MEHIO, KOTOPBIC BBI3bIBACTCA HaKaTHEM HpaBOI;'I KJIaBUINIEN 1O
CO@,ZLI/IHGHI/IIO) JJIA (byHKL[I/IOHaJ'H)HbIX 6JIOKOB, a TaKzKe B II€JIOM BHJAETHh BCE€ OCTaJIbHbIC SHAYCHUA Ha BXOIaX
1 BBIXOJJaX JIEMEHTOB AUarpaMMbI.

V3menénnble 3HAYMEHUST B PEXKUME OTJIQJKHU BBIAETSIIOTCS CHHUM I1BeTOM. [locyie BbIOOpa BO BCILIBIBAIOIIEM
mero «OcBOOOIUTH 3HAUEHKME> 3HAYEHUE BO3BPAIAETCS B TO, KOTOPOE IOJIYYAETCsl B pe3y/ibTaTe BBIIIOJIHE-
HHUS JIOTUKUA U aJIFOPUTMa JAHHOI'O MOJLyJIs Ha JJAHHOM Y4YacTKe, a COeJIMHEHHWE Ha JuarpaMMe CTaHOBATCS
HCXOTHOTO IIBETA.

Omnaaka LD auarpamMmbl

Omnagka LD auarpammbl ocyiecTsiisiercst aHagorndno otyiajke FBD nuarpamvmbr. J[jist BbI30Ba BCILIBIBAIO-
niero Mero (cM. puc. 196), B KOTOPOM MOXKHO YCTAHOBUTD YKEJIAEMOE 3HAYEHUE [JI KOHTAKTA UJIA KATYIIKA
HEOOXO/IMMO HaYKATh MPABYIO KJIABUIILY MBIIIIH.
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AND
W IN1 OUT
X1 i N2 XOR
: N1 OUT
N2
OR
X2 | IN1 OUT
3 2
test.element.OR
test_function_block
x| X0 z {z1 |

Pucynok2.176: - Ilpumep otsaxkusaemoit FBD muarpammst

Otnapka: config.resourcel.instance0.CounterFBDO

Reset
SEL
ADD G OUTH—21 {cnt o2 Out
— N1 oUT 2571 iNo
37 IN2 T 17

ResetCounterValue

'DpCHpDBETh 3Ha4YeHHe

OceoboguTh 3Ha4eHMe

Pucynok2.177: - Ornagka FBD nmuarpavmbr
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Otnagka: config.resource Linstance(.CounterLDO
| | | | | |

I Reset
| | i | |

Cnt Out

Mer e
34 17

IN2 —IN1

ResetCounterValue

Pucynok2.178: - [Ipumep orinanku LD nuarpammbr

TosiBurcs puagsor (em. Pucynok 2.179 ), B KotopoM Hy:kHO BBecTu 3Havenue tuna BOOL: TRUE-konTakT
«ON», FALSE — xourakt «OFF>».

BeeguTe 3HayeHwe Ona nepeMenHoi "BOOL": @

POpPCMpOBATL 3HAYEHWE NEpPeMeHHOI

False

HE‘pE"HﬂI'D'-IHTI:- 3Ha4eHKe

OTMEHWTB OK

Pucynok2.179: - /Inajor nepexJioYenns: COCTOSHNST KOHTAKTa,

Ornanka SFC muarpammbi

Ornaaka SFC aumarpaMMbl IPOUCXOAUT aHAJIOTHYIHO oTiagake auarpamm FBD u LD. C momomipio BCIIbiBa-
romero Merio (eM. Pucynok 2.180 ), ecTb BOBMOXKHOCTh YCTAHABIMBATH AKTUBHOCTD JIJIs [IATOB U [IEPEXOJIOB.

Ha Pucynok 2.181 mnokasano, kak ycraHapiuBaercs 3Hadenue (mocsie Bbibopa «DPopcupoBaTh 3HaYCHUE,
nosisurest quaior) TRUE qist mara «ResetCounters.

Tlocne ycranoBku 3uavenus mara B TRUE ¢ momormpio pexkuma oTiiafku, mar OyJAeT BbLIEIEH TOJIyObIM
nBeroM. Kak moxkuo 3ameruth o Pucynok 2.182 | m.k. mar «ResetCounters» cran akTUBHBIM, GJIOK Jeii-
CTBUIi, aCCOIMMPOBAHHBIN C HUM, TaK K€ CTaJ AKTUBHBIM (BBIJEJEH 3€JEHBIM IIBETOM), a JEeHCTBHs BHYT-
pU Hero, B JIAHHOM CJiydae INpucBoenne rmepemennoit «Cnty» 3HadYeHWs] KOHMUIYPAIMOHHONW ME€PEMEHHON
«ResetCounterValue», a nepemennoit «Out» 3Havenns nepemennoit «Cnt»:

Cnt := ResetCounterValue;
Out := Chnt;
CTAJIO BBIIOJIHATHCA.

Tak kak KBa.HI/I(l)I/IKaTOp 9TOT'O ,Z[efICTBHH - 1\17 TO OHO 6y,aeT BBIIIOJIHATBHCA 0 TeX II0P, IIOKa IIar akKTHUBEH.
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Otnagka: config.resourcel.instance0.CounterSFCO

Start

| ] | ] | ]
== NOT Reset . P

:

Count M|Cnt=Cnt+ 1, ResetCt I nterValue;
M| Out=Cnt; N Out:= Cnt;
== Reset == NOT Reset
Start

Pucynok2.180: - IIpumep ornagku SFC muarpammbr

Otnapka: config.resource Linstance0.CounterSFCO

Start
== NOT Reset Reset
[ | | ]
Count N | Cnt=Cnt+ 1| u|Reze PopcupoBaTh 3HaueHMe ounterValue;
M| Out=Cnt; L = Cnt;
— Recet | -
Start

Pucynok2.181: - amenenne cocrosinus mara «ResetCounters
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Otnapka: config.resource Linstance0.CounterSFCO

Start
=== M OT Reset Reset
| | | |
Count N |Cnt=Cnt+ 1| u ResetCounter =—|N |Cnt:= ResetCounterValue;
M| Out=Cnt (] m N Out ;= Cnt;
—=— Reset NOT Reset
Start

Pucynok2.182: - ®opcupoBanne 6s10Ka 1eiicTBUS

I'pacdbuk m3MeHeHUsT 3HAUEHUIT TEPEMEHHOI

Cpena paspaborku Beremiz tak ke m03B0JIsIeT 0TOOpaXKaTh B BUjie rpadrKka M3MeHeHne 3HAYCHUsT I€PEMEH-
HOIT B pexkume orianku. Jjist BeiBoja manen ¢ rpaduKoM, HeOOXOUMO JIBa pa3a KJIUKHYTH JEBOI KHOMKON
MbIIH 110 KHOTKe «OTIrajKa 9K3eMIUISIpay HAIPOTHB IIEPEMEHHOI B TAHEN 9K3EeMIJISPOB MPOEKTA.

TlostBuBIIEECsT TaHE b IpadUKa M3MEHEHUsI TIEPEMEHHON MO3BOJISET OTCAEXKUBATD TO, KAK 3HAYEHUE OIIpejie-
JIEHHOIT IIepeMEeHHOM U3MEHSIETCsl B TeYeHNe BPEMEHM.

Ha mammoit namesn MOXXHO yCTAHOBATH MHTEPBAJ OOHOBJIEHH: U MaciTad orobparkenus: rpaduka, a Tak xKe
[IePeJIBUTaTh MO3UINIO IPAdUKA.

2.2.5 Onucanune 6mbnmoTekn hyHkUmMii N PyHKLNOHANbHBLIX O/10KOB

OyuKImy u GYHKINOHAJIbHBIE OJIOKU MPEICTABIISIOT cOOO0# Ipeaonpee/IEHHbIE 3JIEMEHTHI, KOTOPBIE MOTYT
OBITH UCIIOJB30BAHBI IIPU HAIIUCAHUN AJITOPUTMOB U JIOTUKHU IIPOrPAMMHEBIX Morysieit Tumna « OyHKITnOHAIbHbBII
6710k» u «IIporpammas, Kak Ha TEKCTOBBIX, TaK U Ha rpaduieckux sa3bikax crangapra [EC 61131-3.

JlaHHBIE 3J0eMEeHTBI UMEIOT IapaMeTphbl Ha BXOJe U Ha BbhIXoje. Kak ImpaBuiio, KaXk/Iblil apaMeTp UMeeT Ms
U CBOE Ha3HaUEHUE.

CranpgapTHbie hyHKLUMOHANbHBIE BMOKN

Bucrabuapusiii SR-rpurrep

Jlanupiii QyHKIMOHAJIBHBIN OJIOK MpeICTaB/IsieT coboit bucTabmibHbIl SR-Tpurrep, ¢ JOMIHUDPYIOMAM BXO-
oM S (Set). Beixon Q1 cranoBures «1», korga Bxoz S1 craHoBurcs «1». DTO COCTOSIHIE COXPAHSETCS, JIazKe
ecau S1 Bosepamaercst obpatHo B «0». Beixon Q1 Bossparmaercs B «0», koraa Bxox R cranosurcs «1». Eciu
Bxo/ibl S1 u R HaxomsTest B «1» OfHOBpEeMeHHO, JoMuHUPYomumii Bxox S1 ycranosut Bbixon Q1 B «1». Korma
(BYHKIMOHAJIBHBIN OJIOK BBI3BIBAETCS IEPBBIA pa3, HadabHOe cocTosiHre Q1 310 «0».

Bucrabuapusiiit RS-rpurrep
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EubnuoTekn OTNagumk

Owuanazox: | 10m v | BB E”_)_:

Lukn: 1607 config.resource L.instance0.* T 2m40c700mMc

1000
.Cntl
800
600
400

200 -
967

T T T T T T
1000 2000 3000 4000 S000 6000

1000 ~
.Cnt2
800
600
400

200 -
967

T T T T T T
1000 2000 3000 4000 5000 6000

Pucynok2.183: - ['paduk n3meHeHUs epeMEHHBIX

2.2.
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JlaHHBIN (DYHKIMOHAJIBHBIN OJIOK IIpeJCcTaB/sieT coboii bucTabmiibHbIii RS-Tpurrep, ¢ JOMUHUPYIOIMIUM BXO-
nom R (Reset). Boixog Q1 cranosurcst «1», KOrma BXoJ S cTaHOBUTCHA «1». DTO COCTOSHHME COXPAHIETCH,
Jazke eca S BosBpamnaercs oopatHo B «0». Beixox Q1 Bossparmaercs B «0», Korga Bxom R1 cranoBurcst «1».
Ecan sxomer S 1 R1 maxomsres B «1» omnoBpeMmento, moMmuaupyfommuit Bxox R1 ycramosut Boixon Q1 B «0».
Korna dyurnmona bHbIi 6JIOK BBI3BIBAETCS MEPBLIA pa3, HadaabHoe cocrosinne Q1 310 «0».

SEMA - Cemadop

JlanHbIll DYHKINOHAJIBHBI OJIOK TIpeicTaBisger coboil ceMadop, OIPeIe sl MEXAHI3M, TTO3BOJISTFOIIAIA
3JIEMEHTaM IIPOrPAMMBbI UMETh B3aMMOUCKJIIOYAIONIUN JIOCTYI K OIIPE/IEJIEHHBIM PecypcaM.

R_TRIG - IngukaTop HapacTaHusi (PpoHTa

Jlansbiii yHKIMOHAJIBHBIN OJIOK IIpeJICTaBiIsgeT cOO0il MHAMKATOP HapacTaHus (PpPOHTA, KOTODPBIH IeHepH-
pyeT Ha BBIXOJIe OJMHOYHBIN MMITYJIbC IIpU HapacTaHuu (ponTta curHaga. Boixox Q cranoBurcs «1ls, ecsn
npoucxomut nepexon u3 «0» B «1» Ha Bxome CLK . Boixom ocraercs B cocTOSHUT «1» OT OHOIO BBITOJIHEHUS
6JI0Ka 110 ciieytoiero (OfuMH MUKJI); 3aTeM BbIXOJ BO3BpaInaercs B «0».

F_TRIG - Unpukarop cnajga ¢ppoHTta

JlanHbBIl (DYHKIMOHAJIBHBIN OJIOK IIpescTaB/isieT coboii MHAMKATOD cliaja (bPOHTA, KOTOPhI reHepupyer Ha
BBIXO/IE€ OJWMHOYHBIN MMITYJIbC TIPHU Cliaje (PPOHTA CUTHAJIA.

Brixox Q cramoBuTrcst «1», eciim mpoucxoant mepexon n3 «1» B «0» ma Bxome CLK . Brixon 6ymer octaBaThes
B COCTOSTHUH «1» OT OJHOTO BBIMTOJIHEHUST HJIOKA JI0 CJIEYIONIEr0; 3aTeM BBIXOJ] Bo3BparmaeTcs B «0».

CTU - uHKpEeMeHTHBI! CYETUMK

Januplii GyHKIMOHAILHBIH OJIOK MpejcTaB/ser coboil MHKpeMeHTHbIN cuérauk. Curnaa «l» Ha BXOme R
BBI3bIBaeT npucBanBanue 3uadenus «0» Boixomy CV . Ilpm kaxmom nepexone u3 «0» B «1» ma Bxome CU
suadenne CV yBeanuusaerca Ha 1. Korga CV >= PV, Beixon Q ycranasimBaercs B «1».

HpI/IMeLIaHI/IeZ Cuerunk pa60TaeT TOJIBKO JIO JOCTHU2KEHUA MaKCHMaJIbBHOI'O 3HaY€HHA HCIIOJIB3YEMOI'0 THIIQ
JaHHbIX. HepeHO.HHeHI/IH HEe ITPOUCXOJIUT.

Bxomapr CU, RESET u Boixox Q tuna BOOL, sxox PV u Beixomg CV tuma WORD.

ITo kaxxnomy dpoury Ha Bxoge CU (nepexon uz FALSE 8 TRUE) Boixon CV yBenuuusaercs Ha 1. Beixon Q
ycranapiauBaerca B TRUE, korja cuerunk nocrurter 3nadenus 3agansoro PV. Cueryuk CV cOpachiBaercst
B 0 o Bxony RESET = TRUE.

CTD - nekpeMeHTHBII CYETUYNK

Jlauublit QYHKIIHOHAJIBHBIN OJIOK TPEJICTaBIsIeT coDO JMeKpeMeHTHbI cuérunk. Curnaa «1» Ha BxOoze LD
BBI3BIBAET IIpUCBauBaHue 3HadeHns: Ha Bxoje PV Boixony CV . Ilpu kaxkgom nepexoge u3 «0» B «1» Ha Bxoje
CD zunavenne CV ymenbinaercs Ha 1.

Kormga CV <= 0, Beixox Q mpuHuMaer 3Hadenue «1».

IIpumevanne: Caerdnk paboTaeT TOIBKO 0 JOCTHKEHUST MUHAMAJIHLHOTO 3HATEHUST
HCIOJIB3YEeMOr0 TUMA JAHHBIX. [leperosiHenns: He TPONUCXOINT.

CTUD - peBepCHUBHBIN CUYETIUK

Jlanubiit GyHKIIMOHAIBHBIN OJIOK IIPeICTaB/IsieT co00it peBepcuBHbIi cuérunk. Curnast «1» Ha Bxoge R BbI3BI-
BaeT npucBauBanue sHadenus «0» Boixoay CV . Curnau «1» Ha Bxoge LD BbI3bIBaeT prcBauBaHue 3HAYEHUS
Ha Bxojie PV Beixoxy CV . IIpu kazkaom mnepexoge u3 «0» B «1» ma Bxome CU snauenue CV ypesmmauBaercs
Ha 1. IIpu kaxjgom nepexoge u3 «0» B «1» Ha Bxoge CD 3nauenne CV ymenbinaercs Ha 1.

Ecmu curnan «1» npuxomur omHoBpeMernHo Ha Bxonbl R u LD, Bxom R obpabarbiBaercst mepBbIM.
Korma CV >= PV, Boixong QU nmeer 3naqveHune «1».

Korma CV <= 0, Beixox QD npunnmaer 3uadenue «1».
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HpI/IMeLIaHI/IeZ BbI“II/ITaIOH]‘I/II.;’I CUYETYUK pa60TaeT TOJIBKO JO JOCTU2KEHUA MUHUMAaJIBHOTI'O 3HaAYCHUA NUCIIOJIb3Y-
€MOr'o Tulla JaHHBIX, CyMMI/IpyIOH_[I/Iﬁ CHETYUK pa60TaeT TOJIBKO J0 JOCTUZKEHHNA MaKCHUMaJIbHOI'O 3HaAYCHUA
HUCIIOJIB3YEMOI'O TUIIA JIAHHDBIX. HepeHO.HHeHI/IH HE IIPOUCXOIUT.

TP - moBTOpPUTEJIL UMITYJIHCOB

Jannbpiii GYHKIIMOHAJIBHBIN OJIOK IIPEJCTaBIIsIeT CODOI TOBTOPUTEb UMIIYJIBCOB U HCIIOJIb3YeTCs [JIs TeHe-
PUpOBaHMsS UMITYJIbCA C 3aJ@HHOI npomoskuTebHOCThIO. Ecym IN cranoBurcst «1», Q cranopurcs «l», u
Haunnaerca orcuer Buyrpennero spemenu (ET). Eciu BuyTpennee Bpemsa jgocruraer 3uadenus PT, Q cra-
uosurcs «0» (mezaBucumo or IN). Orcder BHyTpEeHHEr0 BpeMeHU OCTaHaB/mBaeTcs/cOpacbiBaercs, eciu IN
cranosurca «0». Eciu BuyTpennee Bpems He gocrurio 3uadenns PT, nvmynsce IN ne Bauser na BHyTpennee
Bpems. Ecan BayTpennee Bpemsi mocturyio 3uHadenus PT, u IN pasen «0», oTcuer BHyTpEeHHETO BpeMeHU
ocTaHaBmBaercs /copaceiBaercs, u Q cranosurcs «0».

TON - Taiimep ¢ 3a4ep>KKOIl BKJIIOYEHUS

Janupiit GYHKIIMOHAJIBHBIN OJIOK TIpEICTaBIsgeT CODOI TajiMep ¢ 3aepKKoil Briodenns. OH 3alrycKaercs,
KOTJIa COCTOSIHIE CUT'HAJIA HA BXOJie MeHsteTcs oT 0 K 1 u ycTaHABIMBAET HA BBIXOJE 1 110 NCTEYEHNN 33JAHHOIO
BPEMEHH.

Ecym IN cranosurca «1», 3amyckaercs orcaer suyrpennero spemenn (ET). Eciu BHyTpeHHee BpeMs J0CTH-
raer 3nadenns PT, Q cranoBurcs «1». Eciu IN cranoBurcst «0», Q cranoBuTcs «0», a mojcaer BHY TPEHHETO
BpeMeHHu ocraHasiuBaercs /copacsiBaercs. Ecim IN cranosuresa «0» 110 TOro, Kak BHyTPEHHEe BpPeMsl JOCTUT-
Jsio 3nadennst PT, mozcyer BHyTpeHHEro BpeMEHH OCTAHABJIUBAETCs/cOpachiBaercs, a BbIXoZ () He ycTaHAB-
suBaeTcs B «0».

TOF - Taiimep c 3a4ep>KKOii OTKJTIOYEHUS

Janupiit QyHKIIMOHATIBHBIN OJIOK MIpeIcTaBasgeT coboil TafiMep ¢ 3a/1epKKoit oTkodenns. OH 3aIrycKaeTcs,
KOTJIa COCTOSIHIE CUT'HAJIA HA BXOe MeHsteTcs oT 1 k 0 u ycranasuBaeT Ha Bbixoze 0 110 HCTeYeHNHN 33JAHHOIO
BPEMEHH.

Ecmu IN cranoBurcs «1», Q cranoBurcst «1».
Ecsu IN cranosurcs «0», 3amyckaercs orcaer Buyrpensero spemenn (ET).
Ecnu BuyTpennee Bpems jocturaer 3uadenusi PT, Q cranosurcs «0».

Ecim IN cramoeurca «1», Q craHoBuTcsa <«l», a MojcYeT BHYTPEHHEIO BpPEMEHU OCTAaHABJIUBACT-
51/ COPACHIBACTCS.

Ecmm IN cranoBurcs «1» 10 TOro, Kak BHyTpeHHee BpeMsi fAocTurio 3uHaderus P, mojcyer BHyTpeHHETrO
BPEMEHU OCTaHABJIMBAETCs/cOpachBaeTcs, a Bbixol  He ycranapiuBaercsd B «0».

OononHurtensHblie pyHKUMOHaNbHbIE BNOKN

RTC - yacsl peajibHOTO BpeMeHU

Jannbiit GyHKIIMOHAIBHBIN OJIOK MIPEICTABIISAET CODO0il 9achl PEATHHOIO BPEMEHU U MMeeT MHOTO BapPHAHTOB
WCIIOJIb30BAHUS, BKJIIOYasl J00ABIEHNE BPDEMEHHBIX OTMETOK, JIJIsi YCTAHOBKHU JATHI U BpeMeHH B (hOpMUpYye-
MBIX OTYETaX, B aBAPUNAHBIX COODIIEHUSIX U T.I.

Bxox PDT (Preset DT) upennasnaden jijig yCTAHOBKU BpeMeHHU. Jachl HAUMHAIOT OTCYET BPEMEHU OT 3HAYe-
uust PDT. Brixog Q (BOOL) nosropst 3uaderne EN. Beixogq CDT (Current DT) maer rexyiiee 3HadeHue
JAThl ¥ BPEMEHH.

INTEGRAL - NaTerpaJs
OyHKIMOHAJIBHBIN GJI0K MHTErpaJl MHTErpupyeT BxojaHoe 3uaderne XIN 1o Bpemenu.

DERIVATIVE - IIpousBoanast
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OyHKIMOHAIBHBIN 0J10K npon3BoiHasi BbAaéT 3HadeHrne XOUT mpornopruoHajbHO CKOPOCTH HU3MEHEHUSI
BxoHOrO apamerpa XIN.

PID - TIpomnopunoHaJIbHO-UHTErPAJIbHO-IU(MPEePEHITNATBHBINA PEryasTop

Hanubiit hyHKIIOHATBHBIN OJIOK MPEACTABISIET COOOM YCTPOMCTBO B IENMU OOPATHON CBSA3M, MCIIOJIbL3YEMOE
B CHCTE€MaX aBTOMATHUYIECKOTO yIIpaBjeHus s opMupoBanus yrupassiomniero curuaja. I[N I-peryasrop
dopMuUpyeT yIIPABJISIIOIIMIA CUTHAJ, sIBJIAIONUNACS CyMMOR TPEX CJIaraeMbIX, IIEpBOe U3 KOTOPBIX IIPOIIOPIIHO-
HAJIbHO BXOJHOMY CHUTHAJIY, BTOPOE - HHTErPAJI BXOIHOI'O CUTHAJIA, TPEThE - IPOU3BOIHAS BXOJHOI'O CUTHAJIA.

HYSTERESIS - rucrepesuc

PyHKIMOHATBHBIA OJIOK THCTEPE3NC MPETOCTABISIET BBIXOIHOE TUCTEPE3NCHOE OYJIEBCKOE 3HAMEHNE, KOTOPOe
onpegesisiercst pasauneii BBogHbX napamerpos XIN1 u XIN2 (tuna REAL ¢ miasarormeii TOUKOI).

Yucnossble onepauyun

ABS - moaynap ducia

Hannast pyukuus Bozspamaer B OUT momyis BxogHoro uncia IN.

SQRT - kBazpaTHBII KOPEHb

Hannas dynkmus Bozspamaer B OUT kBagpaTHbIil KOpeHb BXOmHOrO ducia IN.
LN - marypasbHBIil JjorapudM

Jannast pyuxkuus Bosspamaer B OUT 3Hauenue HarypasbHOro Jiorapudma ot IN.
LOG - sorapudcdm no ocHoBanuio 10

Hannas dyukmnusa Bosspamaer B OUT 3unauenne sorapudma mo ocaosarmio 10 or IN.
EXP - Bo3BenmeHUE B CTENIEHb KCIIOHEHTHI

Jannast pyuknus Bozspamaer B OUT 3HaveHne 3KCIIOHEHTHI, BO3BEIEHHON B crerneHb IN.
SIN - cunyc

Hannas dyukius sosspamaer B OUT 3unauenne cunyca IN.

COS - kocunyc

Hannas dyukuus Bozspamaer B OUT 3navenue kocunyca IN.

TAN - TaHrenc

Hannast pyukuus Bosspamaer B OUT sHauenue Tanrenca IN.

ASIN - apkcunyc

Hanneiit yukimonaababit 0,0k Bo3spamaer B OUT snauenne apkcunyca IN.
ACOS - apkkocuHycC

Hannast pyuknust Bosspamaer B OUT 3nauenue apkkocunyca IN.

ATAN - apkKraHreHC

Hannas dynknus sozspamaer B OUT 3nagenune apkranrenca IN.
Apudnmernyeckue onepanuu

ADD - cioxenue

Hannas dyuknus Bozspamaer B OUT pesynbrar cioxkenust IN1 u IN2.

MUL - ymHO>XKeHUe
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Hannast pyuknus Bosspamaer B OUT pesynbrar ymuoxenus: IN1 u IN2.

SUB - Bbrauranue

Hannas dynknus Bozspamaer B OUT pesynbrar Boranranus u3 IN1 snagenns IN2.
DIV - nenenmne

Hannast pyuknus Bosspamaer B OUT pesynbrar gesennst IN1 na IN2.

MOD - ocTraTok OT aejeHust

Hannas dyukus Bosspariaer B OUT ocrarok or genenust IN1 ma IN2.

EXPT - Bo3BeJeHue B creneHb

Hannas pyuknus Bozspamaer B OUT snauenue IN1 Bo3BesénHoe B crenenb IN2.
MOVE - npucBoenune

Hannas dynknus Bosspamaer B OUT 3nauenne IN.

BpemeHHble onepauun

ADD_ TIME - cnoxenue nepemensbix tTuna TIME

Hannas dyuknus ckiaagbBaer Bxoguble suadenusd IN(k) runa TIME u Bosspainaer pesysnsrar 8 OUT Tuna
TIME. Komnuectso Bxonos IN(n) namensiemoe - ot 2 g0 20. ITo ymomuanuio 2.

ADD TOD _ TIME - cinoxenue Bpemenu guasg TOD c uarepsasiom sBpemenn TIME

Hannag dyuknua ckiaagpsaer Bxonayo nepemennyto IN1 rua TOD (TIME OF DAY) ¢ nepemennoit IN2
tuna TIME. Bosspamaemast sesmanaa OUT umeer tun TIME OF ~ DAY.

ADD DT TIME - npubasbienue npomexxyTka spemenn TIME k momenty Bpemenu DT

Hannast dynkimust ADD DT TIME upu6asisier npomexxyTok spemenu (dopmar TIME) k MoMeHTY Bpe-
menu (dopmar DT) u mocrasisier B KadecTBe pedysbrara HOBbIA MoMmenT Bpemenu (dbopmar DT). Moment
Bpemenu (mapamerp T) moszken Jiexkarsh B quanazone ot DT#1990-01-01-00:00:00.000 no DT#2089-12-31-
23:59:59.999.

(DyHKLLI/IH H€ BbLIIIOJIHAET BXOILHOﬁ IIPOBEPKU. Ecim pe3y/ibTaT CJA02KE€HUsA HE JIE2KUT BHYTPHU JOIIYCTHUMOI'O
JAnalia3oHa, TO Pe3y/bTaT OrpaHNInBacTCA COOTBETCTBYIOIINM 3HAYCHUEM U our JABOUYIHOI'O pEe3yJibTaTa (BR)
CJIOBA COCTOsAHUA yCTaHABJINBACTCIA B «0>».

s Bxomuaoro mapamerpa T u BBIXOIHOIO mapaMerpa MOKHO CTABATH B COOTBETCTBHE TOJIHKO CHMBOJIMIECKN
OIIpEJICJICHHYIO IIePEMEHHYIO.

MULTIME - ymuoxxeane BpeMmenu TIME na umcio

Hannag dyaxnus BeinoHseT ymHoxKenue Bxoguoro 3uadenuss IN1 tuna TIME na wwucmo IN2 rtwuma
ANY NUM u Bosspamaer pesyasrar B OUT tuna TIME.

SUB _TIME - pasHocTb AByX 3Hadenuii tuna TIME

Jannast dysKims BerauTaeT u3 BxogHoro 3uaderns IN1 tuna TIME 3suagyenune na pxome IN2 tuma TIME u
Bozsparmaer pesynbrar B OUT tuna TIME.

SUB_DATE_ DATE - pasnocth AByx 3HadeHuii Tuna DATE

Jannast pyHKIWMS BerauTaeT u3 BxogaHoro 3uadenust IN1 tuma DATE BxoxHoe 3uavyenune IN2 tuna DATE u
Boseparniaer B OUT ux pasuwnity turna TIME.

SUB_TOD_ TIME - Beruutanue us spemenn gus TOD unrepsana spemenu TIME
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Hannast Gyukims Borantaer u3 sxogsoro 3Haderus IN1 tuna TOD (TIME OF DAY) BxogHoe 3HaveHHE
IN2 runa TIME u Bosspamaer pesyiasrar B OUT tuna TIME OF DAY.

SUB_DT_ TIME - serautanune us momenTta spemenu DT npomexkyTka spemenu TIME

Hannas dyskius Berauraer npomexxyTok spemenu (popmar TIME) uz momenra spemenu (dopmar DT) u
MOCTABJIsIET B KAYECTBE Pe3y/Ibrara HOBbI MoMeHT Bpemenu (dopmar DT). Moment Bpemenn (mapamerp T)
JoJKeH JexkaTh B auanaszone ot DT#1990-01-01-00:00:00.000 mo DT#2089-12- 31-23:59:59.999. ®Oyukims
HE BBIIIOJIHSIET BXOJHOW IPOBepKu. Kcjim pe3ysbTar BbIYUTAHUS HE JIEXKUT BHYTPU JOIMYCTUMOTO JIAAIIA30-
HA, TO Pe3yJILTAT OrPAHMIMBAETCA COOTBETCTBYIOIIUM 3HAYEHUEM U OMT jBomdHOro pesyiabrara (BR) ciosa
COCTOSTHUST yCTaHABIUBAETCA B «0>».

,Z[J'IH BXO/THOT'O ITapaMeTpa Tu BBIXO/THOT'O ITapaMeTpa MO2KHO CTaBUTb B COOTBETCTBUE TOJIBKO CUMBOJIMYIECKU
OIIPpEICJIECHHYIO IIEPEMEHHYIO.

DIVTIME - genenne Bpemeunu TIME na 4dwuciio

Hannas dyukius soinosnser aenaenne sxoguoro 3uaderns IN1 tuma TIME ma gucmo IN2 tuma ANY NUM
u BozBpamaer pesyiabrar B OUT tuma TIME.

Omnepanyu cMerneHust 6uT
SHL - apudmMmerudeckuii caABUT BJIEBO

Hannas dyuknus sozspariaer B OUT apudmernaecknii ciisur aprymenta IN Ha N 6uT BIeBo ¢ 3amo/iHeHIEM
OUTOB CITpaBa HY/ISIMH.

SHR - apudpmMmernyueckuii cIBUT BIIPABO

Hannas dyukmus Bozspamaer B OUT apudmernaeckuii casur aprymenta IN va N 6ur BrpaBo ¢ 3amosHe-
HreM OUTOB CJIEBA HYJISIMU.

ROR - nmukanveckKkwuii CIBUT HAIPABO
Hannas pyukuus Bosspamaer B OUT nuksmaeckuit capur aprymenta IN wa N 6ur BiieBo.
ROL - nukanyeckuii cCIBUr BJIEBO

Hannas dyukius Bosspariaer B OUT nukinyeckuit casur aprymenta IN na N 6ur Brpaso.

Moburosbie onepauun

AND - nmoburosoe "N

Hanubiit GyHKIMOHATBHBI OJI0OK MPEACTABISIET COOOM OPTaHUBAIIIO «JIOTUIECKOTO » JjIst BCEX BXOTHBIX
aprymenTos INj...IN,.

OR - no6burosoe NMJIN

Jannast QyHKIMS MIpeIcTaBisieT coboit opranu3amnuio «jgormdeckoro NJIM» mis Bcex BXOTHBIX apryMeHTOB

IN;...IN,.
XOR - noburosoe uckawyarinee NJIN

Jlannast PyHKIMS TIpeJCTaBIseT co0Ol OpraHu3aIyio «Jiorudeckoro uckiwdarormero UJINs» nis Bcex BXom-
obix aprymeaToB INj...INy,.

NOT - mobutoBasi MTHBEPCUS
Hanuas GyHKIUS MIPEICTABISIET COO0it OPraHu3aInIo «JIOTHIECKON HHBEPCUMy st BXOAHOTO aprymenTta IN.
Omneparun BEIOOpA,

SEL - BbIOOp u3 AByX 3HaYEHU
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Hannast dyaknus Bosppamaer B OUT oxun u3 aByx aprymentos IN1 uwiau IN2 B 3aBucuMOCTH OT 3HAYEHUS
aprymenta G. Eciim G = 0, o OUT pasuo X1, unaue - OUT pasuo X2.

MAX - makcumyMm

Hannas dyukus Bossparaer B OUT makcumym 3 Bxogabix aprymerTos IN1 u IN2.
MIN - MUHUMYM

Hannas pyuknus Bosspamaer B OUT murmmym n3 Bxomgabix aprymerTos IN1 u IN2.
LIMIT - orpaHu4uTe/b 3HAYECHUS

Hannas dyukius Bosspamaer B OUT 3nadenue Bxoaunoro aprymenta IN, B ciydae mpeBbBIIIeHNs] UM 3HAYE-
vust MX - 8 OUT Bosepamaercs MX, B ciydae eciin IN menbiie MN - 8 OUT Bosspamaercs MN.

MUX - Myuastunuiekcop (Boiéop 1 u3 N)

Hannag pyuxnus sozsparnaer B OUT suauenue na Bxoze IN(K), B 3aBucumocru ot sxomauoro K. Kosmyecrso
Bxoz108 IN:sub: (n) m3mensiemoe - or 2 1o 20. ITo ymosrganuio 2.

Onepauyun cpaBHeHus

GT - GoJubllre yeM

Jannast (GyHKIMS CpaBHUBAET BCE BXOIHBbIE apryMeHThbI n Bblaaér Ha Bbixoge OUT snauenme True, ecin
BbILOJIHATCA caenyiommee yeaosue: (IN1 > IN2) & (IN2 > IN3) & ... (IN,.; > IN,)), B nporuBHOM ciiydyae B
OUT sorpaéres False. KoanyecTso BXOA0B IN(y) uamensiemoe - or 2 jio 20. ITo ymonuanuio 2.

GE - GoJsibinie yeM mJjim paBHO

Jannasi HYHKIUS CPABHUBAET BCE BXOIHBIE apryMeHThI W BbIIaET Ha Bhixoge OUT sunauenume True, ecim
BolosiHUTCH caenyiomee yeaosue: (IN1 >= IN2) & (IN2 >= IN3) & ... (IN,; >= IN,), B uporusHom
cayuae B OUT soyiaéres False. Komraectso Bxonos IN(y,) nsmensemoe - ot 2 jio 20. Tlo ymomuanuio 2.

EQ - paBeHCcTBO

Jannast pyHKIMS CpaBHUBAET BCE BXOIHBbIE apryMeHThl M BblaaéT Ha Bbixoge OUT smauenme True, ecin
BeIosHUTCA cneyionee yeaosue: (IN1 = IN2) & (IN2 = IN3) & ... (IN,; = IN,), B npoTuBHOM CiIydae B
OUT Boraaérea False. KonuuecTBo BXonoB IN(,) uamensiemoe - or 2 jio 20. ITo ymonuanuio 2.

LT - menbire uem

Jlannast YHKIUS CPABHUBAET BCE BXOIHBIE apTyMeHThI W BbIAaéT Ha Bbhixoge OUT sunauenume True, ecom
BeIosHUTCA carenyionee yeaosue: (IN1 < IN2) & (IN2 < IN3) & ... (IN,; < IN,), B npoTuBHOM CiIydae B
OUT Bornaérca False. KomuuecTsBo BXom0B IN(,) uamensiemoe - or 2 jio 20. ITo ymonuanuio 2.

LE - meHbIIle 4yeM MJIM PaBHO

Jannass QyHKIMS CpaBHUBAET BCe BXOIHBbIE apryMeHThl n BbimaéT Ha Bbixoge OUT smadenwe True, ecsm
BeIosHUTCA cotenyomee yemosue: (IN1 <= IN2) & (IN2 <= IN3) & ... (IN,; <= IN,), B nporusHOM
ciaydae B OUT sorgaéres False. Kosmaecrso Bx010B IN(,) usmenstemoe - or 2 jo 20. Ilo ymoryanuio 2.

NE - He paBHO

Jannast GyHKIUSI CDABHUBAET BCE BXOJHBIE apryMeHThI U BbIIaéT Ha Bbhixoge OUT suauenume True, ecim
BBIIIOJIHUTCA coenytomee yeaosue: (IN1 <> IN2) & (IN2 <> IN3) & ... (IN,; <> IN,), B nporusHOM
ciayuae B OUT sorgaéres False. Kosmdecrso BX010B IN(,) uamensemoe - or 2 jo 20. Ilo ymomyanuio 2.
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Crpokosble onepauyun c nepemerHbimu Tuna STRING

LEN - gguHa cTpoKu

Hannas dyuknusa Bozspamaer B OUT guny crpoku IN. BxogrHoMy mapamerpy MOXKHO CTABUTH B COOTBET-
CTBHE TOJIHKO CHMBOJUYIECKHU OIPE/ICTICHHYIO TEPEMEHHYIO.

LEFT - 5neBast 4acThb CTPOKH

Hannas dyuknust Bozsparmaer B OUT u3 crpoku IN mepsoie L cumposioB. Eciu L 6ombimie, wem Tekymast
mymaa nepemennoit Tura STRING, To Bozsparaercst Bxoguaoe 3uadenne. [Ipu L = 0 u mpu mycroit cTpoke
B Ka4eCcTBe BXOJHOI'O 3HAYEHUsI BO3BpAIlaeTcsd Iycras cTpoka. Ecim dmeno L orpunaresbHo, TO BBIBOIUT-
ca myctas crpoka. Ilapamerpy IN m Bo3BpamaeMomMy 3HAYEHHIO MOYXKHO CTaBUTH B COOTBETCTBUE TOJIHLKO
CUMBOJINYECKU OIPEJIETIEHHYIO [TePEMEHHYTO.

RIGHT - mpaBast 4acTb CTPOKU

Hannas dyukrmus ozsparmaer B OUT u3 crpoku IN nociennue L cumBonos. Eciu L 6ombite, veM Tekytmast
gymHa repeMennoit STRING, To Boseparaercst BxojHoe 3nadenne. [Ipu L = 0 u npu mycroii cTpoke B Kade-
CTBE BXOJIHOI'O 3HAYEHUSI BO3BPAIIAETCs IyCTasi CTpoka. Kcim uncio L orpunare/ibHO, TO BBIBOIUTCS IIyCTast
crpoka. [Tapamerpy IN u Bo3BpamaemMomy 3HAYEHUIO MOXKHO CTABUTH B COOTBETCTBHUE TOJIHBKO CUMBOJIMIECKT
OTIPE/ICJIEHHY IO TIEPEMEHHYIO.

MID - cepesuHa CTpPOKuU

Hannag dyukuua sozspamaer B OUT u3 crpoku IN L-cumsosios, naunnas ¢ nosunuu P. Eciu cymma Lo (P-
1) upeBocxomut Tekyyio gauuny nepemennoii tuna STRING, To Bo3Bpamaercsa cTpoka CUMBOJIOB, HAYUHAS C
P-ro cumBosia BX0/HOI cTpOKH J10 ee KOHIA. Bo Beex ocraibabix ciaydasx (P Haxomurces BHE TeKyIIei JjInHbI,
P u/uiu L paBHbI HYJIIO WM OTPULIATENBHBI) BRIBOAUTCS Iiycrast crpoka. [Tapamerpy IN u Bozspammaemomy
3HAYEHUIO MOXKHO CTaBUTh B COOTBETCTBUE TOJBKO CHMBOJMYECKH OIPEIETEHHYIO TEPEMEHHYIO.

CONCAT - obobeauuenune apyx nepemenubix STRING
Hannaga dyuxiusa sozspamaer B OUT obbeaunenue (konkarenanuio) crpok INT u IN2.
CONCAT_ DAT _ TOD - o6benunenne (KOHKaTeHaIus) BpeMeHU

Hannast dyukius Bozspamaer B OUT ruma DT konkarenaruio Bxoaubix 3uadenuit Tunos DATE u TOD,
coorBercrBenHo IN1 u IN2.

INSERT - BcraBka B nepemensnoii STRING

Hannas dyuknus sozsparmaer B8 OUT crpoky IN1, B koropyio BcrasieHa crpoka IN2, HaunHasi ¢ TO3UIIH
P. Ecu P paBmo Hy/10, TO BTOpasi CTPOKa CUMBOJIOB BCTABJISIETCSI TIEPEJT TIEPBOIT CTPOKOM CHMBOJIOB. Ecin
P Gouibiite, uem TekyInasi JIMHA [IEPBOil CTPOKKM CUMBOJIOB, TO BTOPasl CTPOKA CHMBOJIOB IIPUCOEIMHSIETCST K
riepBoit. Eciu P orpunarenbio, To BeiBojuTCs mycTast cTpoka. Bxoabim mapamerpam IN1 u IN2 u BeixomHOMY
mapaMerpy MOXKHO CTaBUTh B COOTBETCTBHUE TOJBKO CHUMBOJIMIECKHU OMPEIEICHHYIO IEPEMEHHYO.

DELETE - ynanenue B nepemennoit STRING

Hannast dyuxnus Bosepaiaer B OUT crpoky IN1, B Koropoii yiaaieno L cuMBoJioB, HauuHast ¢ o3unuu P.
Eciu L u/unmu P pasabl my/mo uwiu P Gosblie, 4eM TeKymas JJIMHA BXOAHON CTPOKY, TO BO3BPAIIAETCS BXOJI-
Has crpoka. Eciim cymma L u P Gosibiiie, gem BxojiHAs CTPOKA CHMBOJIOB, TO CTPOKA, CHMBOJIOB YIAJISIETCS J10
konn@a. Eciu L u/unm P umeror orpunaresbioe 3HadeHne, TO BRIBOAUTC IycTast. BxoganoMy napamerpy IN u
BBIXOJHOMY IIaPAMETPy MOXKHO CTABUTb B COOTBETCTBHE TOJIHKO CHMBOJIMIECKHU OIPEIEJIEHHYIO TEPEMEHHYIO.

REPLACE - zamena B nepemennoiit STRING

Hannas dyukimus sosppamiaer B OUT crpoky IN1, B KoTOpoii CHMBOJIBI, HAUNHAS ¢ TO3UNUN P, 3aMeHeHbI
L nepseivu cumBonamu crpoku IN2. Ecim L paBHO Hysmio, To BO3BpalaeTcs epBasi CTpOKa CUMBOJIOB. Ecin
P paBho Hys0 wiu exuHHIE, TO 3aMeHA IPOHUCXOIWUT, HAYMHAdA ¢ 1-r0 cuMmBoja (BKjo4duresbho). Ecau P
JIEXKUT BHE IIEPBOii CTPOKU CUMBOJIOB, TO BTOpasl CTPOKa IpUcoeuHsieTcs K nepsoii crpoke. Eciu L u/wimm P
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OTPHIATEIbHBI, TO BO3BPAIaeTCs mycTast cTpoka. Bxoaubim mapamerpam IN1 u IN2 u BeixomHOMY ITapamMeTpy
MOXKHO CTABUTH B COOTBETCTBUE TOJIbKO CUMBOJIMYECKU OINPEJIEJIEHHYIO TEPEMEHHYTO.

FIND - nmouck B nepemennoii STRING

Hannas dyukus Boseparmaer B OUT momep mozurum, B KoTopoit Haxomurcs crpoka IN2 B crpoke INT.
Tlonck nadmHaeTcs caeBa, COOOIAETCS O MTEPBOM IOSBICHUN CTPOKMA CUMBOJIOB. K BTOpast cTpoka CuMBO-
JIOB HE COJIEP2KUTCS B IIEPBO#, TO BO3BpaIaercsa Hysab. Bxoaubim mapamerpam IN1 u IN2 moxkHO cTaBUTH B
COOTBETCTBHUE TOJBKO CUMBOJIMYECKU OMPEJIEJIEHHYIO TEPEMEHHYTO.

2.3 A3biku ctanpgaprta M3OK 61131-3

MD3K 61131-3 - pasmges mexxgyHapoaoro craggapra MK 61131, onuchiBaroIuii ss36IKU ITPOrPAMMUPOBAHUST
JJIsl TPOrPAMMUPYEMBIX JIOTHIECKAX KOHTPOJIJIEPOB.

2.3.1 Obuwime cBegeHus o a3bike ST

Copep>kaHue

o Obwue ceedenus o azvike ST
— Tunwt darmwviz
— Koncmpykuuu Asvika
— Apupmemumeckue onepauui

* Jlozuveckue (nobumosvie) onepavuu

*

Onepavyuu cpasHerus

x ITpuceoerue

* Iuxs FOR

Huxa WHILE

Huxa REPEAT UNTIL

*

*

* Konecmpyruyus CASE

ST (Structured Text) — 5T0 TEKCTOBBIi S3BIK BHICOKOIO YPOBHsI OBIIEr0 HA3HAYEHHUS], 110 CUHTAKCHCY CXO-
kUit ¢ sa3pikoM Pascal. Yo6eH Jjis porpaMM, BKJIIOYAONINX YUCIOBON aHAJNN3 WU CJIOXKHBIE AJITOPUTMBI.
MozkeT nCoJIb30BaThCs B IPOrpaMMax, B Tejie PyHKIUU Win GyHKINOHAIBHOTO OJI0KA, & TAKYKe JIJIs OIUCa-
Hus neiictBus u nepexona BayTpu stemernToB SFC. Cornmacuo TEC 61131-3 kiroueBbie C/I0Ba JIOJXKHBI OBITH
BBEJIEHBI B CUMBOJIAX BepXHero perucrpa. [Ipobesbr u MeTKu TabyJIsiIiy He BIUSIOT Ha CHHTAKCHUC, OHU MOTYT
HCIOJIb30BATHCST BE3JIE.

Bruipaxxenus B ST BbIVISIaT TOYHO Tak»Ke, Kak U B sizbike Pascal:
[variable] := [value];

TTopsi/1ok mx BBIIOTHEHUs — CIIpaBa HAJIEBO. BBIPAXKEHUsT COCTOST U3 ONEPAHI0B U orneparopos. OnepaHiom
SIBJISIETCsI JIUTEPAJI, TIepeMeHHasl, CTPYKTYPUPOBaHHAsI [I€PEMEHHAs, KOMIIOHEHT CTPYKTYPHUPOBAHHON Iepe-
MEeHHO#1, obpaienne K MYHKIUA WK IPAMOI ajipec.
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Tunbl gaHHbIX

Cornacuo cranmaprty [EC 61131-3, sa3pix ST mommepkuBaeT Becb HEOOXOIUMBINT HAOOD THUIIOB, AHAJIOTUIHBIHI
KJIACCHMYECKUM s3bIkaM nporpammupoBanus. Llesouunciennsie Tuner: SINT (char), USINT (unsigned char),
INT (short int), UINT (unsigned int), DINT (long), UDINT (unsigned long), LINT (64 6ut nemnoe), ULINT
(64 6ur mesmoe 6e3 3naka). eitcreurensusie Tunbl: REAL (float), LREAL (double). CrenmanbHblie TUIBI
BYTE, WORD, DWORD, LWORD mupeacrapisitor coboit butoBble cTpoku o 8, 16, 32 u 64 6ut coor-
BeTCTBEeHHO. buToBbix mosteit B ST Hetr. K GUTOBBIM CTpPOKAM MOXKHO HEIIOCPEICTBEHHO 0OpaIaThCsa TOOUTHO.
Hampuwmep:

a.3 := 1; (* Ycranosurs 6ur 3 nepemenHoii a *)

Jlornueckuit Tun BOOL moxer umers 3nadernne TRUE wiu FALSE. ®usnuecku nepemennas tuma BOOL
MOxKeT cooTBeTcTBOBaTh onHOMy 6uTy. Crpoka STRING siBisiercst UMEeHHO CTPOKOii, a He MaccuBoM. Ecrhb
BO3MOXKHOCTH CPABHUBATDL U KOIIMPOBATH CTPOKU CTAaHIAPTHLIMU oneparopamu. Hampumep:

strA := strB;

Jast paBoThl €O CTPOKAMM €CTh CTAHAAPTHBINA Habop (yHKIm (cM. mpmiokerne 2, pasies «CTpokosbie
onepanuu ¢ nepemenabivMu trna STRING» ).

Crnennasnpubie tunbl B craggapre IEC onpeznenennt qyst mureasnocru (TIME), spemenu cyrok (TOD),
kasterapuoii narsl (DATE) u momenta Bpemenu (DT).

B Ta6m/111e 3.1 IpuBeJCHbI 3HAYECHUA 10 YMOJJIYaHUIO, COOTBETCTBYIOIIE OIIMCAaHHBIM BbIIIE€ THUIIAM.

Tabmuna 3.1 — 3uadenust o ymosrdanuto Jist TuoB jganuabix [EC 61131-3

Trm(br) TaHHBIX SuaduenHne

BOOL, SINT, INT, DINT, LINT | 0

USINT, UINT, UDINT, ULINT 0

BYTE, WORD, DWORD, LWORD | 0

REAL, LREAL 0.0

TIME TZ0S

DATE D#0001-01-01

TIME OF DAY TOD+00:00:00

DATE AND_TIME DT#0001-01-01-00:00:00
STRING ¥ (mwycrag crpoka)

Ilo ymosrqanuio, Bce mepeMeHHbIe WHUITUATU3UPYIOTCA HyaeM. Hoe 3HaveHne mepeMeHHON MOXKHO YKa3aThb
SIBHO TIpU ee 0ObsiByieHnu. Hampumep:

strl: STRING := ‘Hello world’;

B omnpenenéunbix curyarusx mpu pa3paboTKe MPOrpaMMHBIX MOJyJeH yI0OHO HCIOJIB30BATH 000OITEHMs
THUIIOB, T.e. 00Illee UMEHOBAHUE TPYIIIBI TUIIOB JIaHHBIX. /laHHBIE 0000IIEHNsT TPUBEIEHBI B TabJmie 3.2.

Tabnuna 3.2 — O606menus Tunos ganabix IEC 61131-3
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ANY
ANY BIT ANY NUM ANY DATE TIME
STRING
n Ipyrue TUlbl JaHHBIX
BOOL ANY_INT ANY REAL DATE
BYTE TIME OF DAY
WORD DATE_AND_TIME
DWORD
LWORD
INT UINT REAL
SINT USINT LREAL
DINT UDINT
LINT ULINT

KoHcTpykuun s3bika

K koncrpyknusam szeika ST orHOCSTCS:
e apudMeTHIECKNe OEPAINN;
e Jjiormveckue (OGUTOBBIE) OIEPAIIN;
e OIlepanuy CpaBHEHUS;
e omeparys TPICBOCHUST;
e koncrpyknus [F — ELSEIF — ELSE;
e k1 FOR;
e 1k WHILE;
o muksn REPAET UNTIL;
e xoHcTpykKimuss CASE.

IIpu 3amucu apudmernaeckux BbIPayKEeHUIN JOIMYCTUMO HCIIOJIb30BAaHUE CKOOOK JIJIsl yKa3aHUs MOPSIJIKA Bbl-
quciaenuii. [Ipu 3anucu BuIpaXKeHuil JOMYCTUMO HMCIIOJIL30BATDH MIEPEMEHHbIE (JOKAJIbHBIE U IJI00aIbHbIE) U
KOHCTAQHTBL.

ApudmeTtnyeckue onepauun

K apudmernyeckim omepanusiM OTHOCSATCSI:
® «+» — CJIOXKEHUE;
® «-» — BBIYUTAHUE;
o *» — yMHONKEHUE;
o «/» — nenenue;

e «mod» — OCTaTOK OT OEeJIOYHCJIEHHOT'O JCJICHMA.

IIpuopurer onepalyii B BBIpaykeHnsx ykasaH B Tabsmre 3.4 (4eM BbIllle IPHOPUTET, TEM PAHbIIE UCITIOTHSIETCST
oneparnusi).
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Norunyeckue (nobutosbie) onepauun

K faHHBIM OnepanusmM OTHOCSTCS:
e «OR» — Jloruueckoe (MOGUTOBOE) CIIOXKEHME;
e «AND» — Jloruueckoe (II0GUTOBOE) yMHOXKEHHE;
o «XOR» — Jlormueckoe (moburoBoe) «uckiovaroriee Iy ;

o «NOT» — Jlormueckoe (o6uTOBOE) OTPHIAHUE.

Onepauyuun cpaBHeHus

TlommepkuBaIOTCS CJIEIYTONINE OMEPAIINU CDABHEHUS:
® «=» — CpaBHEHHE Ha PABEHCTBO;
® «<>» — CpaBHEHNE HA HEPABEHCTBO;
® «>» — cpaBHEHHE Ha OOJIbIIE;
® «>=» — CpaBHEHHE HA HE MEHBIIIE;
® «<» — CpaBHEHUE Ha MEHbIIIE;
® «<=» — CpaBHEHHE Ha He OOJIbIIIE.

B kauecTBe pe3ysbraTta CpaBHEHHST BCETJa HCIONb3yercs 3nadenne tuna BOOL.

Mpuceoenne

s obo3HaveHnsi MPUCBOEHUS WCIOJIb3yeTCs MapHBI 3HAK «:=». B mpaBoil u JIeBOW YacTU BBIPAYKEHUS
JIOJZKHBI OBITH OIIEPAHJIbI OJHOTO THHA (ABTOMATHYIECKOTO IIPUBEJIEHAS] TUIIOB He IIPEyCMOTPEHO). B seBoi
YaCTHU BbIpaKeHUs! (IPUHUMAIOIIAs CTOPOHA ) MOXKET OBITh NCIOJIb30BAHA TOJILKO NepeMeHHast. [IpaBast yacThb
MOXKET COJIep2KaTh BbIPDAXKEHHUE WM KOHCTAHTY.

B tabsinne 3.4 npuBeneHbl IPUOPUTETHI IPY BLIITOJTHEHUH ONMCAHHBIX BBIIIE OIEPAITHii.

Tabsura 3.4 — [Ipuopurers omepariuit

Onepanust IIpuopurer
Cpasuenust
CroxeHne, BEIYUTAHNE
VMHO)KeHNe, AeJIeHIe
OR

AND, XOR

NOT

YHapHBII MUHYC
Boizos dymaxmumm

O || T = | W N~

Koncrpykmus IF — ELSEIF — ELSE

s onucaHus HEKOTOPBLIX KOHCTPYKIMI sA3bIKa YA0OHO HCIIOJIb30BaTh (PUIYPHLIE U KBaJIPATHBIE CKOOKIU.
Cuuraercst, 4T0:

e BbIpakeHre B (DUTYPHBIX CKOOKAX MOYKET UCIOJIb30BATHCS HOJIb WM OOJIBINE Pa3 MOIPSI/T;

® BbIparKe€HHE€ B KBaJPAaTHbIX CKODKaxX He 0043aTeIbHO K KCIOIb30BAHUIO.
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Koucrpyknust IF-ELSEIF-ELSE umeer ciexytommit ¢popmar:
IF <boolean expression> THEN <statement list>

[ELSEIF <boolean expression> THEN <statement list>]
|[ELSE <statement list>|

END _IF;

Hanmpuwmep:

IF Var <> 0

THEN Var :=1

ELSEIF Var > 0

THEN Var := 0;

ELSE Var := 10;

END _IF;

Koncrpykimust 0ycKaeT BIOXKEHHOCTD, T.€. BHyTpu ofHOro IF moxer 6bITh eme ogud u T.11. Hanpumep:
IF Var > 10 THEN

IF Var < Var2 + 1

THEN Var := 10;

ELSE Var := 0;

END _IF;

END _IF;

Unkn FOR

City2KuT JJ1s1 33/IaHNs [UKJIA ¢ PUKCUPOBAHHBIM KOJIMYIECTBOM nreparnuii. Dopmar KOHCTPYKIUH CJIe Ty FOTINii:
FOR <Control Variable> := <expressionl> TO <expression2>

[BY <expression3>| DO

<statement list>

END_ FOR;

IIpu 3amanun yemosuit mukia cauraercs, aro < Control Variable>, <expressionl> ... <expression3> umeroT
tun INT. Beixosn u3 muksa OymeT mIpou3Be/ieH B TOM CJIydae, eCJii 3HAYEeHUEe [MEPEMEHHON IIUKJIA ITPEBBICUT
3nadenne <expression2>. Hampumep:

FORi:=1TO 10 BY 2 DO
k:=k*2;
END _ FOR;

Oueparop BY zasaer npupainenue nepeMeHHON nuKJa (B JaHHOM ciaydae 1 6yer yBeJnduBarbcs Ha 2 npu
KaskJIoM 1poxogie 1o nukiy). Econ oneparop BY He ykasan, To npuparenue passo 1. Hanpumep:

FORi:=1TOk /2 DO
var := var + k;

k:=k-1,;
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END FOR;

BHyTpu HuK/a MOIYT UCIOJIL30BATHC ApyTue mukibl, oneparopsl IF u CASE. g Beixona u3 nukia (Jro-
6oro Tuna) MOXKeT UCHojb30Barbed oneparop EXIT. Hanpumep:

FORi:=1TO 10 BY 2 DO
k:=k*2;

IF k > 20 THEN

EXIT;

END_IF:

END FOR;

IIpumeuanue 1: Bripaxkenuss <expressionl> ... <expression3> BBIYUCIFIOTCS JO BXOJIa B IUKJI, TIOITOMY
M3MEHEHUs 3HAYCHN IePEMEHHbBIX, BXOSIINX B JTI000€ U3 3TUX BHIPAYKEHUIT HE IIPUBEJIET K N3MEHEHUIO IUCTIA
nreparmit. Hampuwmep:

01: k := 10;

02: FORI1:=1TOk /2 DO
03: k := 20;

04: END FOR;

B crpoke 3 npousBouTcs n3MeHeHue mepeMeHHoit K, HO IIMKJI BCe PaBHO BBITIOJHUTCS TOJIBKO IsITh pa3. [Ipu-
MedaHue 2: 3HAUYEHME [TEPEMEHHON IMUKJIa MOYXKET U3MEHSIThCsl BHYTPH Tejla IUKJIA, HO B HAadJaJje OYepeTHOn
WTepaIun 3HaUeHNe JAHHOM IepeMeHHO Oy /1eT BHICTABJIEHO B COOTBETCTBHE C yCJIOBUsIMU uKiia. Hampumep:

01: FOR1:=1TO 5 DO
02: I := 55;
03: END_FOR;

IIpu mepBom mpoxoze 3uauenue 1 6ymer pasHo 1, MOTOM B CTPOKe 2 U3MEHUTCS HA 55, HO HA BTOPOM IIPOXO/IE
3HadeHue | craner paBHO 2 — CJIEAYIOMIEMY 3HAYEHHIO 10 YCJIOBUAM ITUKJIA.

Uukn WHILE

Cuty2KUT Ui OIpe/Ie/IeHIs IUKJIa C IpeaycaoBreM. LInkir OyneT nCnomHaThCA 10 TeX 0P, IOKa BBIPAKEHNe
B npejtoxkennn WHILE Bozsparmaer TRUE. @opmaT KOHCTPYKITUH CJI€LY FOIITHA:

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

Suauenne <Boolean-Expression™> mpoBepsiercst Ha KaxKJ10# uTepayun. 3aBepIieHne IUKJIa IIPO30IeT, eciIn
Boipazkenne <Boolean-Expression> sepuer FALSE. Hanpuwmep:

k := 10;

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

k :=k —1;

END WHILE;
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BayTpu mukiia MoryT ucro/ib3oBaThest apyrue mukbl, oneparopbl IF u CASE. st 10cpoYHOro 3aBepiieHust
1uKJIa ucnogabsyercs: onepatop EXIT (em. npumep B onmcanue rkiaa FOR).

Linkn REPEAT UNTIL

Cury2KUT J1J1s1 OTIPeJIeJIEHUsI IIUKJIA C TOCTYCJIOBUEM. 3aBEPIIeHNE ITUKJIa IPOU30IeT TOra, KOI/la BEIPAXKEHNE
B npegyioxkenun UNTIL sepuer FALSE. [Ipyrumu ciioBaMu: 1ukJj OyJeT BBINOJHSTHCS, [MOKA YCJIOBUE B
npeaynoxkeaun UNTIL we BemosaaTcsa. opMaT KOHCTPYKIIUHA CJI€ LY IO

REPEAT
<Statement List>
UNTIL <Boolean Expression>;
END REPEAT;
Hampuwmep:

k := 10;
REPEAT
i:=i+k;
k:=k-1;
UNTIL k = 0;
END REPEAT;

BryTpu 1uKIIa MOy T HCIOJIB30BATHCS ApyTHe MUKIIb, orneparopsl IF u CASE. Jlisa mocpodHoro 3aBepIieHust
1ukJIa ucnoabsyercs oneparop EXIT (em. npumep B onmcanunn mukiaa FOR).

Konctpykuns CASE

JlaHHas KOHCTPYKIHMS CJIYXKHUT JJisi OpraHU3allMi BbIOOpaA M3 Juaria3ona 3HadeHnit. GPopMarT KOHCTPYKITUHI
CJICAYIOLIU:

CASE <FExpression> OF
CASE_ELEMENT {CASE ELEMENT}
[ELSE <Statement List>]

END_CASE;

CASE_ELEMENT - 310 cnmcok 3HAYeHUil, MEPEeINCACHHBIX depe3 3alsATyi0. DJIEMEHTOM CIHCKa MOXKET

OBITH TIEJI0€ YHCJIO WU JUAa30H MeJbiX uncest. Jnamason 3amaercs ciemyonmm obpazom BEGIN VAL ..
END VAL.

Ecmu rekymee smauenme <Expression> we momaso Hu B omua CASE ELEMENT, to ynpasnenue 6yaer
nepenano Ha npesyoxenne ELSE. Ecau npenoxenne ELSE He ykazano, To HUKaKUX J1€HCTBUIl BHITOJTHEHO
He OyIer.

Sunadenne <Expression> MoxkeT OBITH TOJIBKO 1ebiM. Hampumep:

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;

Crpoka 4 conepxkur nuana3od 3uadenuii. Eciu 3nadenue k npuHaJIeXKUT 9ucI0BOMYy OTpE3Ky [2, 5], To
OyIyT BBIIOJHEHBI CTPOKHU b 1 6.

B crpoke 7 wucnosb3oBal crucok 3HadeHnii. CTpoka 8 BBIIOJHUTCS, ecjid 3HadeHue k Oymer paBHO 6 miau
Gy/1leT NpUHAJIEXKATh IUCI0BOMY OoTpe3Ky [9, 20].

Crpoku 10 u 11 GymyT BeIIOIHEHBI B TOM ciaydae, ecyim k < 1, mam 6 < k < 9, wym k > 20 (B mansom ciaygae
cpaboraer npesgiokenune ELSE).

IIpu 3aiaHUK criricKa 3HAYEHUIT HEOOXOIUMO BBINOJIHSITE CJIEJTYIONIUE YCIOBHSI:
e Habophl 3HaveHuit BHyTpu oHOoro CASE He HO/IKHBI IIepecekaThCst;
® IIPU YKA3aHWM JUAIIA30HA 3HAYECHUN HAYAJIO JUATA30HA JIOJKHO OBITh MEHbBIIE €ro KOHIA.
B ra6uure 3.5 npuBeieHbl TpUMeEPhI KOJA 3aIMCH TPABUIBHOM 1 HenpaBuIbHOI 3amucu KoucTpyKimn CASE.

IeiicTBusi, 1peycMOTpeHHbIE 1Jisi 00paboTku Kaxkaoro u3 ciaydaeB CASE, MoryT ucIoab30BaTh IUKJIBI,
oneparops! [F u CASE.

Tabnuna 3.5 — 3anucs koucrpykiuu CASE
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HenpasuibHast 3anuck IIpaBuibHas 3aUCh
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: 1 := 0; 06: 1 := 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;
Jwnama3onns! B cTpokax 4 u 7 mepecekaroTcs

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: 1 := 0; 06: 1 := 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:i:=1; 11:1:=1;

12: END _CASE; 12: END _CASE;
B crpoke 7 nuanazon 3HaveHUil 3aaH HEIIPABUIBHO.

IIpu manucannm mporpamm Ha ST BO3MOXKHO HCIIOJIB30BaHUE CTAHIAPTHBIX M TOJIb30BATEILCKUX (DYHKITHI
7 QYHKIIMOHATIBLHBIX OJIOKOB.

2.3.2 Obuime cBegeHusn o sa3bike IL

Copgep>kaHue

e Obuwue ceedenus o asvike IL

— Onepamopol A3v1KG

— Ilpumep npoepammo, Ha s3vike 1L

IL (Instruction List) npescrapisier cofoif TEKCTOBBIH S3bIK NPOIPAMMUPOBAHNS HU3KOIO YPOBHSI, KOTO-
phiit oueHb moxoxk Ha Assembler, HO K KOHKPETHOI apxXuTekType mporeccopa He npuss3an. OH 1o3BoJsieT
OIHMCHIBATH (DYHKINH, DYHKIIMOHAJIBHBIE OJIOKH W IMPOrPAaMMBI, & TAKXKe IMaru u mnepexoibl B s3bike SFC.
O tHUM U3 KJTIOYEBBIX penMyTnecTs 1L siBjsiercst ero mpocToTa U BO3MOXKHOCTH JIOOUTHCST OIMTUMUA3UPOBAH-
HOT'O KOJIa JIJIsI peajin3allii KPUTHIeCKUX ceKTopoB mnporpaMm. Ocobernocru IL jearor ero Heymo0HbIM J1JIst
OIMCAHUSI CJIOXKHBIX aJITOPUTMOB C OOJIBIINM KOJIMIECTBOM Pa3BETBJIEHMUIA.
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OnepaTtopbl A3bIka

OcHoBa s13bIKa nporpamMupoBanust 1L, kak u B ciiydae Assembler, 970 mepexo/Ibl M0 METKAM U AKKYMYJIATOP.
B akkymynsTop 3arpy2Kkaercsa 3HAYCHUS [IEPEMEHHOM’, a JTaJbHellee BHIIOJTHEHNE aJITOPUTMA [IPEJICTABIISIET
cobOll M3BJEUeHNE 3HAUYEHUS M3 aKKyMyJSITOpa W coBepIieHne Haj HuM omeparuit. /lanee B Tadbmuie 4.1
[IpUBEJIEHBI orrepaTopbl f3biKa L.

Tabauna 1 — Oueparops si3bika 1L

Omneparop | Onucanue

LD 3arpy3uTh 3HAUYEHUE ONEePAHIA B AKKYMYJISATOD

LDN 3arpysurh 00paTHOE 3HAYEHUE OIEPAHJIA B aAKKYMYJISTOD

ST [IpucBouTs 3HAYEHNE AKKYMYJISITOPA OIIEPAHTY

STN IIpucBonTs 06paTHOE 3HAUEHNE AKKYMYJISITOPA OIIEPAHLY

S Ecin 3nagenne akkymynsaropa TRUE, ycranosuTs sorngeckuii onepam,t

R Ecin 3navenne akkymysnsaropa FALSE, copocuTs Jlorndeckuii onepas

AND [Topazpsarnoe NI akkyMmyadaTopa u omepaHia

ANDN Tlopaspsimroe I akkyMysisiTopa 1 0OPaTHOIO OIEPAHJIA

OR [Topazpsaaoe UJIN akkymyasaTopa U OHepaHia

ORN Tlopaspsimroe NJIU akkymysisitopa U 06paTHOTO ONEPaHIa

XOR ITopaspsmaoe pazaemurensuoe MJIN akkymynsTopa u omnepania

XORN Tlopaspsiaaoe pazmaenurenbaoe NJIN akkymysasTopa u 00paTHOrO OnepaHia

NOT ITopaspsiaaast HHBEPCUS aAKKYMYyISITOPA

ADD Croxkenne akKyMyJIsITOpa U Oll€PaH/a, Pe3YJIbTaT 3alIChIBACTCI B AKKYyMYJISITOD

SUB Boeranranue onepania n3 aKKyMyJISTOPa, PE3YJIbTAT 3AlMUCHIBACTCI B aKKYMYJISITOD

MUL VMHOXKeHHEe aKKyMyJIATOpa Ha OIEpaH], pe3yIbTaT 3alUChIBAETCI B aKKyMYJIATOD

DIV Hemenne akKyMyJIATOpa Ha ONEPAH, PE3Y/IbTaT 3aIUCHIBACTCI B AKKYMYJISATOD

GT 3HaueHNe aKKYMYJISATOPa CPABHUBACTCS €O 3HadYeHueM ornepania(>(greater than)). Suauenue (TRUE wau FA
GE 3HaueHNe aKKyMyJIsITOpa CPaBHUBAETCSI CO 3HaUYeHneM ornepaHa(>=greater than or equal)). 3nauenne (TRU!
EQ SHaueHre akKKyMyJIITOpa cpaBHUBaeTcs co 3HadenueM onepania (=(equal)). 3uauenne (TRUE nimu FALSE) -
NE 3HaveHne akKKyMy/IATOPa CPABHUBACTCA CO 3HadeHueM onepania (< >(not equal). 3uadenne (TRUE nnmu FAL
LE SHaueHre akKKyMyJIITOpa cpaBHUBaeTcs co 3HadenueM onepania (<=(less than or equal to)). Suauenue (TRTU
LT 3HaueHNe aKKyMyJIsITOpa CpaBHUBaeTCs co 3HadeHneM onepasa (< (less than)). 3nauenne (TRUE nau FALS
JMP [Tepexom kK meTKe

JMPC Ilepexon Kk MeTKe pu yCJIOBHH, YTO 3HadYeHUe akKymysasTopa TRUE

JMPCN [Tepexos Kk MeTKe TpH YCJIOBUU, 9TO 3HaUeHHE akKymysiaropa FALSE

CAL Bri3oB iporpamMmHuOro mim GpyHKIMOHAJIBHOTO OJIOKA

CALC Berzos nporpamMmmuoro mim GpyHKIIMOHAIBHOTO OJIOKA [IPX YCJIOBUH, 9TO 3HadYeHne akKymyasTopa TRUE
CALCN Bri3oB mmporpaMMHOro Wit (GyHKIIMOHAJIBLHOrO 6JI0Ka TIPU YCJIOBUU, YTO 3HAYEHHE akKyMmyssaTopa FALSE
RET Boixom u3 POU u Bo3BpaTr B BBI3BIBAIOILYIO ITPOTPAMMY

RETC Beixon m3 POU u Bo3BpaT B BBI3BIBAIOIILYO TPOrPAMMY IIPU YCJIOBUHU, 9TO 3HavdeHue akKymyasTopa TRUE
RETCN Beixon u3 POU u Bo3BpaT B BBI3BIBAIOILYIO IPOTPAMMY IIPU YCJIOBUHU, YTO 3HadYeHHE akKymyssitopa FALSE

Mpumep nporpammebl Ha a3bike 1L

Ha puc. 1 npuBenén npumep mporpamMmbl Ha s3bike 1L, KOTOpast 9KBUBAJIEHTHA, CJIELYIOMEMY JIOTUIECKOMY
eipakeanio C = A AND NOT B:
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1LD A
2 ANDH B
3 5T C

Puc. 1 — [Ipumep mporpammbr Ha sa3bike 11

Tlepsoiit oneparop npumepa LD nomeraer 3Hadenue nepeMeHHON A B aKKyMyJIsITOP, CIHOCOOHBIA XpaHUTH
guadenust jroboro tuna. Bropoit oneparop ANDN Bremosiasier «moburoBoe My akkyMyasTopa u 06paTHOrO
3HAYEHUs OMEPAaHJa, Pe3yabTaT BCErjia MOMelaercs B akKyMyssTop. [lociemnuit omeparop mpumepa ST
npucsanBaer mepementoit C 3HaveHne aKKyMyJISATOPA.

2.3.3 O6buwue ceegeHus o sa3bike LD

Conep>xkaHue

e Oouwue ceedenun o asvike LD

LD (Ladder Diagram) — rpadwuuecknil si3blK, OCHOBAHHBIN Ha MPUHIMAIAX DPEJIEHHO-KOHTAKTHBIX CXEM
(s;1€MEHTAMM pPeJIetHO-KOHTAKTHOM JIOMMKY SIBJISIFOTCST: KOHTAKTHI, OOMOTKY PeJie, BEPTUKAJIBHBIE U TOPU30H-
TaJIbHBIE TIEPEMBIYKH U JIP.) C BO3MOXKHOCTBIO UCIOJIb30BAHUSA OOJIBIIONO KOJIMYIECTBA PA3JIMIHBIX (DyHKIHMO-
HaJIbHBIX 0J10KOB. JocTonncTBaMu si3bika LD sBIIsifOTCS: TIpeicTaB/IeHre TPOrPAMMBI B BUJIE JIEKTPUIECKOTO
noroka (6JIM3KO CIeUaIucTaM 0 JIEKTPOTEXHUKE ), HAJUIUE IIPOCTHIX IIPABUJI, UCIIOJIb30BAHUE TOJLKO Oy-
JeBbIx BbIpaxkenwii. Ha puc. 6.1 npusenén npumep nporpammbl Ha si3bike LD (csieBa) u ee sKBUBaJIeHT B
BUJIE SJIEKTPUIECKOH [EMH C Pesie M BBIKJII0UATeNsIMH (CIPaBa).

gl . : Start
Swl e Start Swl Sw

— { — —— ]

]

ua
-
-
)

Swi
Start Swi Meeelrt Swa |—|
| — { — %

|| I

L

Accelrt

Puc. 6.1 — IIporpamma Ha s3bike LD (ciieBa) u ee 9KBUBAJIEHT B BHJIE JIEKTPUIECKOH (crpaBa)

CxeMmbl, peajM30BaHHBIE HA JIAHHOM sI3bIKE, HA3BIBAIOTCS MHOrOCTyIHeHYaThiMu. OHU MpEeCcTaBiasioT co0Oi
HabOp rOPU30OHTAJIBHBIX IIeIlell, HAIIOMUHAIOINX CTYIIEHbKHU JIECTHUIIBI, COEUHSIONIINX BePTHKAIbHbBIE IIUHbI
MUTAHUS.
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OObeKTHI sI3bIKa IporpaMMupoBanus LD obecreduBaroT CpeiCcTBa JJjisl CTPYKTYPUPOBAHMS IIPOrPAMMHOIO
MOJIyJIsl B HEKOTOPOE KOJIMYECTBO KOHTAKTOB, KATYIIEK. JTH OOBEKTHl B3aUMOCBSI3aHbI Yepe3 (haKTUIeCKUe
rmapaMerpbl WIN CBSI3MU.

Tlopstmok 06paboTku WHANBUIAYATHHBIX 00BeKTOB B LD-cekiuu onpeiesiseTcss IOTOKOM JAHHBIX BHYTPH CEK-
un. CryneHu, HOJKJIIOYeHHbIE K JIEBOII [IIMHe uTaHus, 00pabaThIBAIOTCS CBEPXY BHU3 (COeIuHEHNe K JIeBOi
muHe nmraius). CTyneHn BHYTPH CEKIIUM, KOTOPBIE He 3aBUCAT APYT OT APYra, 06padaThIBAIOTCS B IIOPSIIKe
pa3MeleHusl.

OcuHoBHEBIE KOHCTPYKITUUN A3bIKa

CreBa u crpaBa cxema Ha s3biKe LD orpaHmdeHa BepTHKAJBLHBIMU JUHUSMU — IMUHAMHA TUTaHuA. Mex-
Jly HUMU DPACIOJIOXKEHBI Telr, 00pa30BaHHbIE KOHTAKTAMU M KATYIIKAMU DeJie, IT0 AHAJOTUN C OOBITHBIMU
3JIeKTpOHHBIMY TenisiMu. CieBa Jirobast el HadMHAETCsT HADOPOM KOHTAKTOB, KOTOPBIE ITOCBLIAIOT CJIEBA, Ha-
npaso cocrosinue «ON» mmun «OFF», coorsercrByiomue jorudeckum 3uadenusM TRUE win FALSE. Kax-
JIOMY KOHTaKTY COOTBETCTBYeT jiormueckas nepemennas (tuna BOOL). Eciu nepemennast uMeer 3nadeHue
TRUE, To cocrosiiime mepemaercsa depe3 KOHTAKT. lHadue — mpaBoe COeIMHEHNE MOJIyIaeT 3HAYEHNE BBIKJIIO-

geno («OFF»).

KonTakTbl MOryT OBITH COEIMHEHBI IapaJlIeJIbHO, TOIJA COEIUHEHUE IePEeaeT COCTOSIHUE <«JIOTHMIEeCKOe
NJIN». Ecan KOHTaKTBhI COeIUHEHBI TIOCJIEI0BATEIBHO, TO COeIUHEHNE TepeaéT «Jiorndeckoe M».

Kourakr Moxer 6biTh nHBepTHpYeMbIM. Takoil KOHTAKT 0003HAYAETCsl ¢ MOMOINBIO CUMBOJIA |/| 1 nepenaer
cocrostane «ON», ecin 3nadenue nepemennoit FALSE.

3wk LD mozBouisiet:
® BBINOJIHATD [IOCIEI0BATEIbHOE COeIUHEHNEe KOHTAKTOB;
® BLINOJIHATH HAPAJIIETHFHOE COeIMHEHNe KOHTAKTOB;
® [IPUMEHSITH HOPMAJIBHO PA30OMKHYTBIE WJIM 3aMKHYThIE KOHTAKTHI;
® ICII0JIb30BATDH [EPEKJII0YUaeMble KOHTAKTHI;
® 3ANUCHIBATH KOMMEHTAPUH;
o BrioYaTh Set/Reset-Boixoap! (Yeranoska,/Copoc);
® [1E€PEXO/IbI;
® BKJIIOYATH B JuarpaMMmy (QyHKIIMOHAJIbHBIE OJIOKU;
® yIpaBiATh paboToit 610K0B 1m0 Bxomam EN.
Konrakr

Konrtakrom sasisiercss LD-37eMeHT, KOTOPBIH TepeqaéT COCTOSHUE TOPU30HTAJIBHON CBA3U JIEBOW CTOPOHBI
TOPU30HTAJILHON CBSI3W HA [IPABOIl CTOPOHE. DTO COCTOsiHNE — pe3yabraT Oysaesoit AND-omepamnuu cocrosinust
TOPU30HTAJIBHON CBA3M C JIEBOI CTOPOHBI C COCTOSHUEM aCCOIUUPOBAHHOI ITepEMEHHOU NN IIPAMOTO aJpeca.
KonrakT He uaMensieT 3Ha4eHns CBI3aHHOM ITEPEMEHON UJIN IPSAMOIO aJIPeca.

1t HOpMAJIbHBIX KOHTAKTOB (CM. puc. 6.2) coCTOsTHUE JIEBOI CBSA3M IEPEIAETCS B IPABYIO CBsI3b, €CJIU COCTO-
sIHAE CBsI3aHHOTO Jiormdeckoro ¢gakrudeckoro napamerpa TRUE. Nnaue, cocrosinne npasoit cesisu FALSE.

Puc. 6.2 - HopmasbHbIil KOHTAKT

Juist mHBEpCHBIX KOHTAKTOB (CM. puc. 6.3) cocTOsiHEe JIeBO CBS3M IIePeAeTCsl B IPABYIO CBs3b, €CJIU COCTO-
sSIHUE CBSI3aHHOTO Jiorndeckoro (aktuaeckoro napamerpa FALSE. Nnage, cocrosinue npasoii cesa3u TRUE.
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I IN1
I/I

Puc. 6.3 — MuBepcusbrii KOHTaKT

B koHTakTax /s o6HApyKeHust Hapactanus GponTa (cM. puc 6.4) mpasasi CBsi3b yCTAHABINBAETCS B COCTO-
ssume TRUE, eciiu mepexoy cBsizanHoro haktuueckoro napamerpa mpoucxoaut u3 FALSE 8 TRUE, u B T0
ke BpeMs cocrosiaue JieBoit ceszu TRUE. Nuaue, cocrosinue npagoit ceszu FALSE.

I IN1
e

Puc. 6.4 — KourtakT /iyt obHapyKeHus HapacTaHus (ppoHTa

B konrakTax s obHapyzKenus crajua Gpponra (cM. puc. 6.5) npaBas CBa3b yCTAHABIUBAECTCH B COCTOSHUE
TRUE, ecau nepexo; cBsi3aHHOTO (haKTUIECKOro mapamMerpa mpoucxoaut u3 True B False, u cocrostaue JsieBoit
cBsa3u True B To ke Bpemst. Unaue, cocrosinue npaoit cesizu FALSE.

IN1

%l
171

Puc. 6.5 — Konrakr 1y1a obnapyxkenus craga GporTa
Karymka

Karymka saBagerca LD-amemenTOM, KOTOPBIN mepeIaéT COCTOSHUE TOPU3OHTAJILHOM CBA3W HA JIEBOU CTO-
pOHE HeM3MEHSeMBbIM TOPH30HTAJIHLHON CBsA3U HA IIPABOl cTOpoHe. B 3TOM mporecce COCTOSHUE CBA3AHHON
[IepeMeHHO WU IPSAMOIo ajipeca OyIeT COXpaHeHo.

B HOpMAaJbHBIX KaTymKax (cM. puc. 6.6) cocTosiHme JIeBOH CBSI3UM IlepejiaeTcsi B CBSI3QHHBIN JIOMMIeCKUi
dakTrdecKuii TapamMeTp U B IPaBYIO CBS3b.

IN1l 01T

(I
I

Puc. 6.6 — Hopmanbuast karyika

B unBeprupyomeii karymke (cMm. puc. 6.7) cocrosHue JIeBOil CBsA3U KOIMPYeTCsd B IPaByio CBa3b. MHsep-
TUPOBAHHOE COCTOSIHUE JIEBOI CBSI3W KOMHUPYETCS B CBA3AHHBIN Jiormdeckuit pakTutdecknii mapamerp. Ecan
cBs3b HaxoauTcs B cocrostuun FALSE, Torma npasast ¢Bsi3b TOXKe OyeT HaxXoquThesi B cocrosiuuun FALSE, u
CBSI3aHHBIN JIOTUYecKuil (pakTuyecKuii mapamerp oyaer HaxomuThest B cocrostauun TRUE.

IN1l 01T
(7
[ Wi

Puc. 6.7 — InBeprupyromas Karyika

B karymike ycranosku (cM. puc. 6.8) cocTosiHue JIEBOI CBI3U KOMUPYETCS B IPABYIO CBsA3b. CBA3aHHbIH JIOrH-
geckuil pakTraeckuii mapamerp ycranapiauBaercst B cocrosane TRUE, eciu jieBast ¢BsI3b mMeeT cocTosiHue
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TRUE, unauye on He m3MmeHsiercsi. CBsI3aHHBIN JIOTMYeCKUii (paKTUIECKUI IIapaMerp MOXKeT COPacChIBATHCSI
TOJILKO KaTyIIKoOH cOpoca.

INL  ouT
ey
| et

Puc. 6.8 — Karymka ycraHoBKH

B karymke c6poca (cm. puc. 6.9) cocrosiHue JIeBO# CBA3U KONUPYETCd B NMPABYIO CBA3b. CBA3aHHbIH JIOrH-
gecknii pakTHUECKUii TapaMeTp ycraHasiuBaercs B cocrosinue FALSE, ecin jieBasi ¢Bsi3b MMeeT COCTOSTHUE
TRUE, unade on ue uamensiercsi. CBI3aHHBIN JTOrTYIecKuil (DAKTUIECKUN TApAMETP MOXKET YCTAHABIUBATHCS
TOJIBKO KATYIITKOW YCTAHOBKH.

INl ouT

| ®

Puc. 6.9 — Karymka copoca

B karymike obHapyKenus napacranus dbponta (cM. puc. 6.10) cocTosinue JIeBOit CBsI3U KOIUPYETCsI B IIPABYIO
cBsa3b. CBa3annblit hakTudeckuit mapamerp tumna ganabix BOOL Oyzer ycranosien B cocrosiuue TRUE st
[IUKJIa TIPOTPAMMBbI, €CJIn IIpou3oret mepexos jesoit cesasn u3 FALSE 8 TRUE.

IN1 ourT

P
| o

Puc. 6.10 — Karymka obHapy:keHust HapacTanus (ppoHTa

B karyuike obnapyzkenus cuanua dponta (cM. puc. 6.11) cocrosinue JIeBoil CBS3M KONUPYETCsl B IIPABYIO CBA3b.
CesizanHbll (pakTHdecKknii mapamerp tuma JaHHbXx BOOL 6yxner ycranosiier B coctosinne TRUE jyist nukiia
[IporpaMMBbI, e€cii pousoiiest mepexos jaesoit cssasu u3 TRUE B FALSE.

INLl ikiyy
w3
| o

Puc. 6.11 — Karymka obrapyzxenus craja GpoHTa

Ci0BO «KaTyIika» mMeeT ODOOIIEHHBI 006pa3 MCIOJHUTETHLHOTO YCTPONCTBA, TO3ITOMY B PYCCKOS3BITHOMN
K

JOKYMEHTAIINA OOBIYHO TOBOPAT O BBIXOJIE IEIIOYKH, XOTs MOKHO BCTPETUTH M YaCTHbIE 3HAYEHUS TEPMUHA,

HAIIPUMED KaTYIIKa PeJle.

IMTuna nmuranns

JleBas ImmHA TUTAaHWS COOTBETCTBYET eNMHUIHOMY curHajy. CTyleHn, TOIK/IIOIEHHbIE K JIEBOH IINHE TTUTa-
HUs, 00pabaTHIBAIOTCS CBEPXY BHU3 (COeJMHEHME K JICBOIl IIMHE IUTAHMS).

IIpumep nporpammbr Ha s13b6ike LD
IIpumep npejcrasiisier coboil pean3aIuio JIOTHIECKOr0 BhIPayKEeHUsI:

C=AAND NOT B

IIpu cosmammu LD guarpaMm MOXKHO HCIOJIB30BaTh TOJBKO mepemensbie Tuna BOOL. TobaBuM HOBBIi
KOHTAKT U [IPUBSKEM ero K nMeHn A (nmenn nepemenHoit). lasee 106aBIIsieTCsl MIUHA TUTAHUS CJIEBA, [IAHA
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[IATAHUS CIIPABa, HOPMAJIbHBIN KOHTAKT, THBEPCHBI KOHTAKT U HOpMaJIbHas KaTynika. HopMabHbIT KOHTAKT
ACCOIMUPYETCsI C TIePeMEHHOIT A, MHBEPCHBIN KOHTAKT C IepeMeHoil B, HopMaJ/ibHasI KaTyIIKa ¢ IepeMeHHOH
C. Hanee 310 BCE mocienoBaTesibHO coefuugercs (cM. puc. 6.12), u pe3yabTaToM sBJSETCs MPOrpaMma,
HammcaHHas Ha s3bike LD, peanmsyrorast JOruIecKoe BbIparKeHue:

C=A AND NOT B

A

B C I
| I,n"l {3
I 1

Puc. 6.12 — ITpumep LD jguarpammbl, peasnmsyromnieit jsorndeckoe Boipaxkerne C = A AND NOT B

2.3.4 O6buwwme ceegeHus o s3bike SFC

Cogep>kaHue

e Obwue ceederun o asvke SFC
— Ocnosnvie nonamus asvika SEC
* [llae
x Ilepexod
* Baok deticmeuti
* «IIpwotcoks — nepexod na npouscosLHbIl Waz

* ,ZZ’[LGC[)ZG’IL’@U.}Z U KOHBEPEHUUA

— Ilpumep npoepammov, na asvike SFC

SFC (Sequential Function Chart) pacmudposbiaercs kak «IlocienoBaTebHOCTD (byHKIIMOHAIBHBIX
JuarpaMMy, U siBJisieTcsi oqHuM u3 si3bikoB craniapra [EC 61131-3. SFC mo3BoJisieT JIerko OIMCHIBATE I10-
CJIEJIOBATETLHOCTh TPOTEKAHUS MIPOIECCOB B CUCTEME.

SFC ocyecTBiisier mocjie1o0BaTeIbHOE YIIPABIEHIE TPOIECCOM, DA3UPYSICh HA CUCTEME YCIOBUM, TEPETAIONINX
yIpaBJIeHUsT ¢ O/iHOM omepanuu Ha aApyryo. f3pik SFC cocronT m3 KOHETHOrO 4Yncsa 6a30BBIX JIEMEHTOB,
KOTOPBIE MCHOJIB3YIOTCS KaK OJIOKU JIJIsT TOCTPOEHUsI TIEIOCTHOTO AJITOPUTMA, IIPOTEKAHUS TPOIPAMMBL.

OcHoBHbie noHaTus a3boika SFC

3pik SFC ucnosb3yer ciejyoiiye CrpyKTypPHbIE 2JIEMEHTBI JJisl CO3JaHUsl IIPOrPAMMBL: IIar (1 HAYadbHbI
Imar), mepexo, 610K JefCTBUi, IPIKOK U CBSA3U TUIIA JUBEPTEHINs 1 KOHBEPIeHIUSI.

Tlocsie BBI30Ba IIPOrpaMMHOIO MOJYJIsi, OMUCAHHOTO si3bIKOM SFC, mepBbIM BBIIOJIHSIETCS HAYaJbHBIN IIIar.
[ITar, BBITOTHSAEMBII B IAHHBIM MOMEHT, HA3bIBAETCS AKTUBHBIM. JleficTBUSA, CBA3aHHBIE C AKTUBHBIM ITIArOM,
BBINIOJIHAIOTCS OJIMH Pa3 B KAXKJIOM YIIPABJISIONIEM IIUKJIEe. B pexKunMe BBITTOTHEHNST AKTUBHBIE AU BBIIEJIs-
I0TCsI caTaTOBBIM 1IBeTOM. CJTeIyIoNIuii 38 AKTHBHBIM ITIANOM IIIAr CTAHET AKTHUBHBIM, TOJIBKO €CJIU B IEPEXOJIe
MezKJIy STHMHU IaraMu ycjaoBue Oy/eT UCTHHHO.

B kaxjom ympasisitoniem 1ukJjie OyayT BBIIOJHEHBI JeHCTBHS, COMep:Kalluecss B aKTUBHBIX marax. Jlasee
IIPOBEPLAIOTCS YCJIOBUS IIEPEX0/Ia, U, BO3MOXKHO, Y2Ke JIPYTHe Iard CTAHOBATCA aKTUBHBIMU, HO BBITIOJIHATHCS
OHU OYIyT y2K€ B CJIEIYIOIEM IHUKJIE.
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Jasiee onuceiBaercs: Kaxaplil ssiemMenT SFC jquarpaMMel.

Llar

Haubosiee BaxkubiM v1eMeHTOM sizbika SFC siBjisieTcst mar, KOTOphbIil onuchbiBaeT oy onepanuio. 1lar u306-
paxkaeTcs B BUJE IIPAMOYTOJbHAKA ¢ COOCTBEHHBIM MMeHeM BHyTpH (cM. puc. 7.1).

shep3 —

Puc. 7.1 — I'pacduueckoe npecrasienue «Illaras sispika SFC

V KaxkJoro mara MozKeT ObITb 3 KoHTakTa. CBEpXy M CHHU3Y JJjIsl COEIMHEHUsI C IIePeXOJOM U CIIpaBa JJIsi
coenuuenusi ¢ 6yiokoM Jeiicteuit. [1lar npeaBapsiercst mepexo10M, KOTOPBII OMpeesIseT YCIOBUE It aKTHBa-
[WH JTaHHOTO IIIara B IIPOIIECCe BBIMTOJIHEHNST IIPOTPAMMBI I OTOOPAaXKaeTCsl B BUIE TOPU30HTAILHON IePThI Ha
BETBU JUArPaMMBI IIPOIECcca ¢ yKa3aHneM WMEHU W yCaoBus. /IBa mrara HUKOTIa HE MOTYT OBITH COEINHEHBI
HEIIOCPEeICTBEHHO, OHU JIOJIKHBI BCEI/Ia OTAENIATHCS epexonoM (cM. puc. 7.2).

step?2 I~

— 12 3

stepd

Puc. 7.2 — IMlaru «step2» u «step3», coeuHEHHBIE TIEPEXOIOM «tr2  3»

JIiobas SFC auarpamma JI0KHA, COIEpyKaTh HaYaJIbHbIN IIar (mar, BbIJIeJIEHHBIN JBONHON paMKofI)7 C KOTO-
POro HaYMHAETCs BBIIIOJHEHUE JharpaMMbl.

Mepexop,

Mexk ity 1maramMu HaxXOAsTCsI TaK HA3BIBAEMble IIePEeXOJbl. YCJIOBUEM IEPEX0/ia MOXKET OBbITh JIOTMUYEeCKas Iie-
peMeHHAasl WM KOHCTAHTa, JIOTMYECKUN aJpec WU JIOTHIECKOe BBIPAXKEHUE, OIMUCAHHOE Ha, JII0OOM S3BIKE.
VcsioBre MOXKET BKJIIOYATH CEPUI0 MHCTPYKIWI, 00Pa3yIoInX JOTHIECKUI PE3yIbTaT, B BHIe S 1 BbIpaxke-
HHs, HallpuMep:

(i<= 100) AND b
Jnb0 Ha JIOOOM JPYIOM SI3bIKE.

Ha puc. 7.3 upusenén npumep nepexona MexkIy maroM «Stepd» u «Steph» ¢ umeneM «transitionds.
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Step3 —

= {ransitions

Steps —

Puc. 7.3 — Ilepexon mexmy maramu «Step3» u «Steph» ¢ mpeaonpeneéHabIM yeaoBueM «transitionds»

B nammom ciydae «transitionds 3To mMms TS IpeONpe e IEHHOTO TEPEX0/ia, KOTOPBIM MOYKET UCIOJIH30BATh-
cst MmHOroKpaTHo Ha SFC mquarpamme jjist onpejesieHns] IePeX0/I0B MeXK 1y HEeCKOJbKUMHU maramu. Ko st
HEro MOXKeT ObITh MPEJICTABJIEH, HAIIPUMED, Ha s3bike ST

:= (flag = True AND level > 10);
Ha puc. 7.4 nupezacrasieH nepexosx Mexay maramu «Step6» u «Step7» B Bue 0OBIYHOTO yCJIOBHUSI:

level > 10

Steps -

e |yl > 10

Step7 -

Puc. 7.4 — Ilepexon mex 1y maramu «stepbs u «step7» ¢ mpeaonpee/léHHbIM yeIoBueM «transitionds

Ha puc. 7.5 npemcrasiien mepexom Mexkry maramu «Step8» u «Step9» B Bujie 3HAUEHMS JIOTUIECKOI'O BbIPa-
xenna «AND» na aseike FBD:

Steps -
AND
-1 our
—mz
Stepd -

Puc. 7.5 — Ilepexon mexay maramu «step8» m «step9», 3amgannbiit «jgorudeckum > nwa s3pike FBD
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VciioBre He J0JIZKHO CO/IepKaTh IPUCBANBAHUSA, BBI3OB IIPOIPAMM U 9K3EMILIAPOB DYHKITMOHAJIHHBIX OJIOKOB.

Bnok peiicteuin

Kazkaprit mmiar mmeer HyseBoe miin 60JIbIIIEe KOJTMYIECTBOM IEHCTBUN, 00bEIMHEHHBIX, KaK IIPABUJIO, HA U~
rpamme, B 6Ji0K jeiictBuit. Ha puc. 7.6 mokazan npumepa mara <«evaluateStep» um cBsi3aHHBIN ¢ HEUM OJIOK
JIECTBUNA.

evaluateStep M actiond
I R A=A+ 1
D .
t#10ms actionl

Puc. 7.6 — Illar «evaluateStep» u cBsI3aHHBIN ¢ HUM OJIOK IeHCTBUIA, comepxKaiuit 3 1eicTBUA

Buiok zmeiicrBuil onpezesser onepanyuu, KOTOPbIe [OJKHBI BHIIOJHATHCS IIPU AKTUBAIUY (BBIIOIHEHUH) IIa-
ra. [Ilaru 6e3 cBa3anHoro 6Ji0ka JAeficTBUil nAeHTUMUINPYIOTCS KaK KIymuit mar. Bjaok meficTBuit MoxkeT
COCTOSITh U3 IIPEIOIPEIEIEHHBIX JeiicTBuil. KaxKioMy IIpeIonpee/lEHHOMY JIeiCTBUIO IIPUCBAUBALTCS UMs
(ma puc. 7.6 310 «action0» u «actionl»). OmHO JeiicTBIE MOKET UCIIOJIL30BATLCS CPa3y B HECKOJLKUX IIarax.
eitcTBrE MOKET BBITOJIHATHCS HEIPEPBIBHO, MMOKA aKTUBEH IIar, JIMOO €TUHOXKIbI. DTO OIPEdesIsIeTCs CIIe-
MUAJTBHBIMA KBaJIN(MUKATOPAMHE, OIMICAHTE KOTOPBIX TpuBeaeHo B TabauIe 6. KBamudukaTops! Tak:Ke MOTYT
OrPaHUYUBATH BPEeMsl BBIIIOJHEHNUSI KAXKJIOI0 AefCTBUS B IIIare.

((npr)KOK)) — nepexoa Ha I'lpOI/I3BOJ'IbeII7I war

IITar MoxkeT OBITH TAKKE 3aMEHEH «IIPBIKKOM». [10CsIe10BATEIBHOCTH MIATOB BCETJIa ACCOIUUPYIOTCSI C IPBIXK-
KOM K Jpyromy mniary TOUN »Ke caMoii II10CJICIOBATEC/JIbHOCTHU IIIaIroB. STO O3Ha4vaeT, 9YTO OHMU BBIIIOJHAIOTCA
nukJmdecku. llepexos; Ha IPOW3BOJIBHBIN IITAr — 3TO COEJIMHEHME Ha, IIAr, MMsI KOTOPOI'O YKa3aHO II0J] 3Ha-
KOM <IIpbIKKay. Takme mepexoibl HyKHBI JJIsi TOTO, 9TOOBI n30€XKATh IePEeCeKAONINXCI U UIYINX BBEPX
coenuuennii. Ha puc. 7.7 mokazana SFC nmuarpamma, comeprkariasi qBa <IIPbIKKa».
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init

e {1 @nisitiond

EEEI* M actiond

e transition 1 fransition2

IEEEI— M actionl step1

= {ransitiond

Winit

Puc. 7.7 — SFC mumarpamma, comepzKamas «IpPbIKKI»

[TepBsrorit meraeT mepexo K mary «inits B cirydae BBITOJTHEHNS yCIOBHUS «transitionds, BTOpoii meraeT mepexo.t
K mary «stepls», B ciiydae BBIIIOJIHEHHUS ycJI0BUA <«transition2s.

OusepreHuns n koHBepreHums

JluBepreHIms — 9T0 MHOXKECTBEHHOE COeJIMHEHNE B HAIIPABJIEHUU OT OJHOIO IIara K HECKOJBKUM II€PEXO/IaM.
AKTHUBUpYeTCs TOJIBKO OJIHA U3 BeTBEl. YCJIOBUsI, CBSI3aHHbIE C PA3JIMYHBIMHY [I€PEX0/IaMU B Ha4YaJjle JIMBEPIreH-
U7, He SBJISIFOTCST B3ANMOUMCKJIFOUYAOIIUIMU 110 YMOJTIAHUI0. B3aMMOUCKTIOUEHNE JTIOJIXKHO OBITH SIBHO 3aJ1aHO
B YCJIOBHSX IIE€PEXOJIOB, 9TOOBI FAPAHTUPOBATH, YTO BO BPEMsI BBIIIOJIHEHUST TPOTPAMMBI aKTUBUPYETCS OTHA
KOHKpeTHast BeTBb. [Ipumep museprenrnu Ha SFC jgmarpamme npuseséH Ha puc. 7.8 U BBIJIEIEH KPACHBIM
1IBETOM:

initStep
== flagl = flag? == flag 3
e transition( transitiond et transitiond
WinitStep initStep WinitStep
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Puc. 7.8 — ITuseprenmus na SFC quarpamme

KouBepreniusi — 970 MHOXKECTBEHHOE COeMHEHNe, HAIlPaBJIEHHOE OT HECKOJIBKUX II€PEeXOI0B K OIHOMY U
ToMy ke mary. OHa 0OBIYHO WCHOJIB3yeTcs s rpynnupoBku BerBeil SFC — mporpammbr, KoTopbie 6epyT
Hadaa0 u3 ommHapHOil guBepredruu. [Ipumep xouseprenrmu na SFC mumarpamme npuBenén ua puc. 7.9 u
BBIJIEJIEH KPACHBIM T[BETOM:

initStep

e flagl —t flag2 — flag3

e e

e {7705 HOAD —t—trEnsitiond

e T EMSItOAO

WinitStep

Puc. 7.9 — Konseprenmusa na SFC nuarpamme

IlapasutesibHast JTUBEPreHIs — 9TO MHOXKECTBEHHOE COEJMHEHUE, HAIPABJIECHHOE OT OJHOTO IIepexojia K
HeckoJibKUM TmaraM. OHa COOTBETCTBYET MapaJuie/IbHOMY BBIIOJHEHUIO oreparuii mporecca. [Ipumep ma-
pamtenbHoit muBeprennuu Ha SFC mumarpammve nmpuBenén Ha puc. 7.10 1 BbIIEJIEH KPACHBIM IIBETOM:

initStep

e flag 1

e E= R

e trEMSIIOND et transitiond e trEMSIHOND

WinitStep W initStep Winitstep

Puc. 7.10 — IMapaurensnas nuseprenmnus va SFC guarpamme

TTapaJutesibHast KOHBEPIEHIUSI — 9TO COEIMHEHNE HECKOJbKUX II1aroB K OJHOMY W TOMY 2Ke mepexojry. O0brd-
HO OHA MCIOJIB3YeTCsd JIIs TPYNIIUPOBAHUS BETBEl, B3ABIINX HAYaJIO JuBeprennuu. [Ipumep mapasienbHONR
koupeprennuu Ha SFC nmuarpamme mpuBenéH Ha puc. 7.11 u BbIeIeH KPACHBIM I[BETOM:
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initStep

e flag 1

e {1 ansitiond

WinitStep

Puc. 7.11 — Tlapamensuas kousepreumus Ha SFC quarpaMmme

Mpumep nporpammsbl Ha s3bike SFC

Ha puc. 7.12 npusenen npumep SFC mumarpaMmbl cocrosiieil M3 HavaJbHOIO IIara «initSteps, maros
«firstStep» u «secondStep» u 3 mepexoa.

Tlepexon «startFlags npencraBiser obbranyto mepemennyio tuna BOOL u nosHOCTBIO 3aBUCHT OT €€ 3HAUE-
nus. Ilepexon mexay «firstStep» n «secondStep» zapucur or LD mumarpaMmbl ¢ AByMsi KATYIIKAME, aCCO-
nuupoBaHHbIMU ¢ TiepeMeHHbIMU TUIIAa BOOL: «inl» u «in2». Ilepexos akTuBUpyeTCst TOJIHKO B TOM CJIydae,
ecn «inl» u «in2» 6yayr TRUE. Ilepexon mexy «secondStep» m mpbDRKKOM Ha initStep akrtuBupoBaH,
KOIJ[a 3HAUYEHNe ITepeMeHHoii «values menbie -100.

Bo Bpems neiictBusi «firstStep» BeimosHsieTcss yBenmdenme mepemenuoit count ma 1. Bo Bpewms meiicTBust
«secondStep» n3 nepemenHoil «value» Boramraercs 10.

—— startfFlag

inl in2
"

secondStep N |value := value - 10;

value < -100

initStep

Puc. 7.12 — SFC anarpamma
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2.3.5 Obuwme ceegeHuns o asbike FBD

Cogep>kaHue

o Obwue ceederun o asvke FBD

— OcrosHvie noHaAmMUL U KOHCMPYKUUU A3BIKA

— Ilpumep npozpammo, na aAzvike FBD

FBD (Function Block Diagram) — sro rpadudeckuii s3bIK IPOrpaMMUPOBAHEs BBICOKOI'O YPOBHS, 06€ec-
MIEYMBAIOIIII YIIPABIEHNE MOTOKA JIAHHBIX BCEX TUIOB. [103BOJIsSIET UCIIOIB30BATH MOIIHBIE AJITOPUTMBI ITPO-
CTBIM BBI30BOM (PYHKINN U (DPYHKIIMOHAJBHBIX OJIOKOB. YIOBJIETBOPSIET HEIPEPBIBHBIM JIMHAMUYECKUM IIPO-
reccaM. 3aMevYaTeIbHO MOIXOIUT Jjisi HeOOIbIINX MPUJIOXKEHUN U yI00€H i PeaJIn3aliil CJI0KHBIX Belei
monobuo TN/ peryasropam, maccuBaM u T. 1. J{aHHBIA S3BIK MOXKET HMCIIOJIB30BATH OOJIBIIYI0 OUOIHOTEKY
6JI0KOB, OnmcaHne KOTOPBIX mpuBeneHo B npuiokenunn 2. FBD 3amMcrByer cumBosinky OysteBoit ajrebpbl
", TaK KaK OyJIeBbl CHMBOJIBI MMEIOT BXOJbI M BBIXOJbI, KOTOPbIE MOTYT OBITH COEJMHEHBI MEXKIy CODOIf,
FBD sasnsierca 6osee 3PEeKTUBHBIM 71T TIPEJICTABICHUS CTPYKTYPHOI nHMOpMaIum, deM s3bIK peseiiHo-
KOHTAKTHBIX CXEM.

OcCHOBHbIE NMOHATUS U KOHCTPYKLIUM N3bIKa
Corracuo IEC 611313, ocnoBabiMu 351eMenTaMu si3bika FBD siBisitoresi: nepementsie, dynknun, dyHKIno-
HaJIbHbIE OJIOKU U COEMHEHMSI.

TTepemeHHbIe OBIBAIOT BXO/HBIE, BLIXOJHBIE U BXOJIHBIE/BhIXOIHBIe. Ha puc. 1 okasaHbl: BXO/HAS TlepeMeHHas
— «in_ var», BBIXO/IHAS [IEPEMEHHAsi — «OUt_ vars W BXOJIHAsl/BbIXOJ[HAs IIepeMEHHas — «in_out vars.

out_wvar
in_out_var

Puc. 1 — Nz06paxkenne nepemenHoit B a3pike FBD

I'paduyeckoe nzobpazkenne dbyHKIMY npuBeeHo Ha puc. 2. C jieBoit cTopoHs! pacnosaraorces Bxosl (IN1
u IN2), ¢ npasoii cropors! Bexogasr (OUT).

Puc. 2 — Uzobpaxkenue dyukimu B si3bike FBD

AwnanornaHo, n3obpazkenne GhyHKINOHATLHOIO 6I0Ka, IPUBEACHHOE HA PUC. 3, IMEET C JIEBOH CTOPOHBI BXOJIBI
(S1 u R), ¢ upasoit croponst Bixox (Q1).
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SRO
SR

Puc. 3 — N3o6paxkenue dbyHKIMOHATLHOTO 610K B s13bike FBD

CoOTBETCTBEHHO, IEPEMEHHBIE COEIMHSIOTCS € BXOIHBIMU M BBIXOIHBIMU ITapaMeTpaMu (DyHKIUH 1 DyHKITHO-
HaJIbHBIX 0JI0KOB. BXO/mHbBIE IepeMeHHbIe MOTY T OBITH COEIMHEHBI TOJIHKO C BXOIHBIME ITapaMeTpaMu pyHKITUT
wi PyHKITMOHATIBHOTO OJI0KA, BBIXO/IHBIE IEPEMEHHBIE — TOJIBKO C BBIXOIHBIME IapaMeTpamMu (OyHKIIMH U
dyHKIMOHATIBHOIO GJIOKA, BXOJHBIE/BBIXOIHbIE IIEDEMEHHbIE — KaK BXOJAMH, TaK M C BBIXOJAMU (DYHKIAN
i PYHKITMOHAJIBLHOTO 6i0Ka. Tak»Ke BBIXOIHOU mapaMeTp OJHON (YHKINN Wik (PYHKIIHOHAJILHOTO OJIOKA
MOXKET OBITH HAIIPSMYIO COEJIMHEH C BXOJHBIM MAPAMETPOM JIPYTOro.

ADD
w [y S
TP BOOL_TO_INT
g ] g LTy ETE o L

Puc. 4 — Ilpumep coemuennst epeMeHHBIX, DYHKIWI 1 PYHKIIMOHAJIBHBIX OJIOKOB

Bce dysknuonanbabie 610K MOIYT ObITH BBI3BAHBI C JIOHOJIHATEIbHBIME (HEOBA3aTEIbHBIME ) (DOPMAJILHBIME
napamerpamu: EN (Bxogom) u ENO (Bbrxomom). IIpumep takoro GyHKIIMOHATBHOTO GI0KA IPUBEIEH HA PUC.
5.

SRO
SR

—EN ENO [

—s1 Q1

R

Puc. 5 — Nzo6paxkenue ajieMeHTapHOro (BbYHKIMOHAJILHOrO 6510Ka ¢ napamerpamu EN/ENO

Eciu dyuakunonanbubiit 610K Bbi3biBaercs ¢ napamerpamu EN/ENO u upu srom 3uadenue EN pasno nyso,
TO aJrOPUTMBI, OLpefiesisgeMble B (DYHKIIMOHAJIBHOM OJIOKe, He Oy/IyT BBIIOJHATHCA. B 3TOM ciyuae 3Hade-
e ENO aBromarmyecku ycranasiuBaercs paBHbiM 0. Ecim ke 3nHayenme EN paBHO 1, TO ajropuTMmbl,
ompeiesisieMble (DYHKIIMOHAJIBHBIM OJIOKOM, OYIyT BBITOJHEHbI. 1locjie BBIMIOJIHEHUsI STUX AJITOPUTMOB 6e3
ommbok 3nauenne ENO aBromarndecku ycranasauBaercs paBHbiM 1. Eciu ke BozHuKaer onmmmbka BO BpeMst
BBITIOJIHEHUS 9TUX aJIropuTMOB, TO 3HaueHne ENO Oyner ycranosieno pasubiM (. [loBemenne dyukimonaib-
HOTO OJIOKA OJMHAKOBO KaK B CJaydae BbI30Ba (pyHKIHMOHAILHOTO O0Ka ¢ EN = 1, Tak n mpu BbI30Be 0€3

napamerpos EN/ENO.

,ZLHH 0oJ1ee KOMIIAKTHOI'O coeJMHEeHN A BXOJ0B U BBIXOJI0B Pa3JIMYHBIX (byHKHI/Iﬁ u (byHKLLI/IOHa.HLHbIX 0JIOKOB
UCIIOJIB3YIOTCA 3JIEMEHTBI «COG,ILI/IHGHI/IG», IIOKa3aHHbI€ Ha PHUC. 6:

~]
} CONNECTION 3

™

Puc. 6 — Nzobpaxkenne coequuenuii B si3pike FBD
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Onu GBIBAIOT JIBYX BUJOB: BXOJHOE COEIMHEHNE U BBIXOIHOE BBIXO/HbIE coeinHenrne. OCHOBHAs 3a/1a9a COeIH-
HEHUIl — ITepeJiaTh 3HAUEHNe M3 OJIHOTO BBIXOJa Ha JPYroil BXOJ 6e3 IMPsIMOro COEINHEHUsI BBIXO/A M BXOJA.
Ha puc. 5.7 nokazan npumep, B KoropoMm Beixoguaoe 3uadenue OUT dyukimun BOOL  TO INT nepemaéres
na Bxox IN2 dyuknun ADD:

TPO

TP BOOL_TO_INT
—IN Q —IN ouT
dererb

resur

N2

ADD

oo |

Puc. 7 — IIpumep ucnonb3oBanus coepumaenus Ha FBD nuarpamme

Mpumep nporpammeol Ha a3bike FBD

Ha puc. 8 npusenena FBD muarpamma, cocrosiinast u3 cieayomux OyHKInoHaIbHBIX O0k0B: SR0, AND,

TPO.

eN
51 IN 51

R_IN

SRO

SR

ENO -

01

Puc. 8 — mpumep FBD aunarpammbr

BOOL#1

IN1

N2

AND

ouT

TPO

IN

Q_ouUT

TIME_oUT

OyukimonabHbIN 6,10k SRO npejcrasisier coboii Bucrabuibubiit SR-Tpurrep. Y Hero nmerorcst BXoasr S1,
R1 u Beixom Q1, a Tax ke gomosauTebHBIN Bxoa EN u Beixox ENO, mo3Bossioniue BKIOYATh U BHIKJIIOYATD
poimoagenane SRO. Beixog Q1 ¢ momomnisio coenunén ¢ xomoM IN1 61oka AND, npeacrasisionuii coboii «Jlo-
ruveckoe U». Bxog IN2 tura BOOL coemunén ¢ simrepaiom «BOOL#£1», KoTOpBIit Beeria moI0KUTEIHHBIH.
Brixox OUT 6iioka AND coemunén ¢ sxomom IN dyuknmonasbaoro 6oka TPO, npescrapstommii codoi
riosropuTesib uMIyibcoB. Bxox PT tuma TIME, coemunén ¢ murepasiom «T#58», KOTOPBI 38/1aéT 3HAYTEHUE

5 CEeKYH/I.

Ecmu mocne 3amycka BeimosiHeHus JaHHOTO (BYyHKIMOHAJBHOrO Oji0ka enabled pasmo True m mepemenHast
S1 1IN roxe True, dyukiumonaabubrii 610k SRO Hatnnaer BoimomasaThest. Ha Berxome OUT dyHKIMOHATBHOTO
6i0ka AND 6Gyuer sHauenue True xkak tonbko Q1 y SRO Gymer pasen True. CiieioBaTeibHO, KaK TOJIBKO
OUT cranosurcs True Bxon IN dyukimonaasaoro 6;1oka TPO npunumaer Toxke True u HaunHaETCS OTCUET
rafimepa ET (cm. puc. 9).
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SRO
SR
AND T
51N 51 Q1 N1 ouT IN Q Q_ouT
TE2=...
R_IN R BOOL#1 N2 PT ET —— TIME_OUT

Puc. 9 — Brmoanenne FBD guarpammbr

Tloka mamubIil Talimep He mocturHer 3HadeHus PT Beixon Q y dyrkimonassHoro 6/10ka TPO Oymer pasen
True. IIpu nocruxkenun taitmepom ET snadenus PT, T.e. gepes 5 cekym Boixon Q cranosurcs False (cm.
puc. 10).

SRO
SR
AND TP
S1_IN 51 Q1 IN1 ouT N
R_IN R BOOL#1 N2 PT

Puc. 10 — Boimosnnenne FBD nuarpammbr

Kak Tosibko Bxox IN dyuaknmonasibaoro 610ka TPO cranosurcst snauenust FALSE, cuéruunk ET cOpaceiBaercst
B T#0s.

2.4 Beremiz: PykoBoacTtBo pa3paboTtyunka

2.4.1 JokymenTtauyus softPLC

Ornaguuk

Debugger code.

On «publish», when buffer is free, debugger stores arbitrary variables content into, and mark this buffer as
filled Buffer content is read asynchronously, (from non real time part), and then buffer marked free again.

Defines

BUFFER_FREE

BUFFER_BUSY

__Unpack_case_t (TYPENAME)
__Unpack_case_p(TYPENAME)
__RegisterDebugVariable_case_t (TYPENAME)
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__RegisterDebugVariable_case_p(TYPENAME)
__ResetDebugVariablesIterator_case_t (TYPENAME)
__ResetDebugVariablesIterator_case_p(TYPENAME)

Typedefs

typedef void (*__for_each_variable_do_f£p)(dbgvardsc t *)

Functions

void __for_each_variable_do(  for each wariable do fp fp)
void *UnpackVar (dbgvardsc_t *dsc, void **real_wvalue_p, char *flags)
void Remind (unsigned int offset, unsigned int count, void *p)
void RemindIterator (dbgvardsc t *dsc)

int CheckRetainBuffer (void)

void InitRetain(void)

void __init_debug(void)

void InitiateDebugTransfer (void)

void CleanupRetain (void)

void __cleanup_debug(void)

void __retrieve_debug(void)

void Retain (unsigned int offset, unsigned int count, void *p)
static void BufferIterator (dbgvardsc t *dsc, int do debug)
void DebugIterator (dbguardsc t *dsc)

void RetainIterator (dbgvardsc t *dsc)

void PLC_GetTime (IEC TIME *)

int TryEnterDebugSection(void)

long AtomicCompareExchange (long *, long, long)

long long AtomicCompareExchange64 (long long *, long long, long long)
void LeaveDebugSection(void)

void ValidateRetainBuffer (void)

void InValidateRetainBuffer (void)

void __publish_debug(void)

void RegisterDebugVariable (int idz, void *force)

void ResetDebugVariablesIterator (dbgvardsc t *dsc)

void ResetDebugVariables (void)

void FreeDebugData (void)
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int WaitDebugData (unsigned long *tick)

int GetDebugData (unsigned long *tick, unsigned long *size, void **buffer)

Variables

long buffer_state = BUFFER FREE
char debug_buffer|BUFFER_SIZE|
char *buffer_cursor = debug buffer

unsigned int retain_offset = 0

unsigned long __tick

struct dbgvardsc_t

Public Members

void *ptr

__IEC _types_enum type

2.5 YuyacTtume B pa3paboTke gokymeHTauuwu

g nanucannn nokymentanun Ha Beremiz ucmonb3yercs dopmar restructred Text.

2.5.1 BbicTpbIn cTapT

1. Ycranosurnh Docker

2. Barpysurh ucxomgHuKU Beremiz:

git clone https://github.com/jubnzv/beremiz beremiz

3. st cOOpKU JTOKyMEHTaIUN:

cd beremiz/doc
make -f Makefile.docker

CrenepupoBaHHbI€e JOKYMEHTBI B hopmarax pdf u html GymyT pactonoxubsl B qupekropuu beremiz/doc/build.

2.5.2 HacTpoiika okpy>eHusi n coopka AOKyMeHTauuu

Mo ymonuanuto: Ucnonb3osanne Docker
JJtst yIpoIIeHns yCTAaHOBKY Ha pa3IndHbIe TIAT(MOPMBI TPE/INoIaraeTcs ucnoab3oBanue docker-konreitnepa,
COJIEP2KAIIEero HeoOXoMMMbIe I COOPKHU TaKeThI.

1. VYecranosurs Docker

2. Barpysurh ucxomauku Beremiz:
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git clone https://github.com/jubnzv/beremiz beremiz

3. st cOOpKU JIOKYMeHTaIUN:

cd beremiz/doc
make -f Makefile.docker

CrenepupoBaHHbIe JOKYMeHTbI B hopmarax pdf u html GymyT pactonoxubsl B qupekropuu beremiz/doc/build.

Anbtepratusa: Hatusnas ycravoska (Debian GNU/Linux)

s Debian Stretch morpebyercst ycraHOBUTB CileyroIue MaKeTh:

apt-get -y install make \
python2.7 \
python-sphinx \
python-sphinx-rtd-theme \
doxygen \
graphviz \
python-breathe \
breathe-doc \
texlive-base \
texlive-latex-base \
texlive-lang-cyrillic \
texlive-fonts-recommended \
texlive-generic-extra \
texlive-latex-extra \
texlive-latex-recommended

TTocsie aTOro cOOpKa MOKET OBITH 3aIyIeHa HATUBHO:

cd beremiz/doc
make html latexpdf

2.5.3 TODO

o || Tekymmit pasmes:
[X] Quick start

[X] Linux installation notes
— [ ] Kparkoe BBejieHre B rst 1 MHCTPYKIUK 110 HACTPOiiKe pegakTopos (emacs + pycharm)
— | | Jokymenruposanue xozma (C-remuuteiitsl u3 targets u Python-kon)

— [ ] Pabora ¢ LaTeX u c6opka pdf: BHECEHUE M3MeHEHNUTT B TeHEPUPYEMBIH .tex-Kom 1 Mo uKaImst
1eOJITHBIX OIInii (POPMATHPOBAHUST

e [| IEC Guide
— | | Akryanusuposars unbopManuo s Tekyeil Bepcun Beremiz
e [ ]| Usage Guide
— [X] O6uoBUTH HHbOpManuiO; yOpaTh GyHKIMOHA, OTHOCsIMC K Momyssiv THIYM

— | | Pa3burb mokymeHT Ha OT/E/bHbIE (DAIbI 10 Pa3esam
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e [ | Install guide
— [ ] O6uoButs pasgen ¢ Windows 7
— [ ] YcranoBka Ha *nix

— | | Uncrpyxnun s Windows 10

2.5. YyacTtue B pa3pabotke goKymeHTauum 153



Beremiz Documentation

154 FnaBa 2. XapakTepucTuku nporpaMmmol



AndaBuTHbI yKa3aTenb

Sym bols debug_buffer (mome C++), 150
__RegisterDebugVariable case p (makpomnomcra- Debuglterator (dynxuua C+-+), 149
HoBka C), 148
__RegisterDebugVariable case t (makpomozcra- F
Hoeka C), 148 FreeDebugData (bymkmas C++), 149
__ResetDebugVariablesIterator case p  (Makpo-
noncranoska C), 149 G

__ResetDebugVariablesIterator case t (Mmakpo-  GetDebugData (bynxmus C++), 150
nogycranoska C), 149
__Unpack case p (makpomozcranoska C), 148 |

__Unpack case_t (makpomnoxncranoska C), 148 InitiateDebugTransfer (bymkmua C-+-+), 149
__cleanup_ debug (dpynxuus C++), 149 InitRetain (pynkuua C++), 149

__for_each_variable_do (pynkmra C++), 149 InValidateRetainBuffer (byuxuusa C++), 149
__for_each variable do_fp (tun C++), 149

__init_debug (bynknua C++), 149 L
__publish debug (bysxmus C++), 149

LeaveD i 14
__retrieve_ debug (byukuus C++), 149 eaveDebugSection (dymema C++), 149

__tick (mome C++), 150 p
A PLC_GetTime (bynkmus C++), 149
AtomicCompareExchange (byunkmus C++), 149 R

AtomicCompareExchange64 ukrusa C++), 149
P 8 (bymen ) RegisterDebugVariable (byukua C++), 149

B Remind (dynkuusa C++), 149
BUFFER_BUSY (maxpomoacranoska C), 148 Remindlterator (ynkims C++), 149
- ResetDebugVariables (dymkmus C+-+), 149
buffer cursor (mose C++), 150 .
— ResetDebugVariableslterator (byukmua C++), 149
BUFFER_FREE (makponojcranoska C), 148 Retain (dymms C—+), 149
buffer state (mosie C++), 150 JHRIL -

retain_ offset (mose C++), 150
Bufferlterator (dbynkrusa C++), 149 RetainTterator (dymmmz C-), 149

C T

CheckRetainBuffer (dynkuus C++), 149 .
CleanupRetain (ymsrmms C), 149 TryEnterDebugSection (byaxmua C++), 149

D U
dbgvardsc (mone C+-+), 150 UnpackVar (ymxmrs C++), 149
dbgvardsc_t (xmacc C++), 150 \V

dbgvardsc_t::ptr (mose C++), 150

dbgvardsc_t::type (mome C-+-+), 150 ValidateRetainBuffer (pyuxmus C+-+), 149
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W

WaitDebugData (dbyuxmua C++), 149
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