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MNMpepucnosue

ALTA IDE — aTto coBpeMeHHasa cpefa pa3paboTku, KoTopasi B HACTOALLMIA MOMEHT HaxXoAUTCHA B CTaAUN akTUBHOIO
co3daHMs M COBEpLUEHCTBOBaHUSA. PyHKUMOHANbHBIE BO3MOXHOCTU cpefdbl MOCTOSHHO PaCLIMPATCA U
nopabaTtbiBatoTcs. Ha TekyliemM atane He Bce oyHKLMM MOryT paboTaTthk Tak, Kak 3agyMaHo U3HavyanbHO, O4HaKO Mbl
eXefHeBHO paboTaem Hag yny4leHnem ctabunsHocTn, yagobcrea un nponssoguTensHocT ALTA IDE.

Ecnu B npouecce paboTbl Bbl 06Hapyxunu owmnbky, HEKOPPEKTHOE NoBeAeHME UM HECOOTBETCTBUE OXNOAEMOMY
pe3ynbTarty, noxanyncra, coobwmute o6 3TOM Mo 3MEeKTPOHHOM noyTe: support@owen.ru unu alta@owen.ru. Bawa
nomoub nossonset caenate ALTA IDE nyJile ¢ KaxkabiM QHEM.

Cnacmbo, yto ncnonesyete ALTA IDE n y4yacteyeTe B €€ passutum.


mailto:support@owen.ru
mailto:alta@owen.ru

Ucnonb3yemble abbpeBMaTypbl U TEPMUHDI

Drag&drop — mMexaH13M nepemMeLleHns aneMeHToB MHTepdenca, KOTopbI NO3BONSAET NepeTackMBaTh HYXHbIN
3MNEMEHT, yOep>K1Basi ero KHOMKOW MblLn, U3 O4HOW obrnactu B Apyryto.

Modbus — OTKpbITbIi KOMMYHUKaLIMOHHbIA NPOTOKOM, OCHOBAHHbLIN Ha apxutekType Beaywun (Master) -
BegoMbIn (Slave).

OwenCloud — obnayHbIi cepBuc koMnaHun « OBeH LindpoBbie peLleHnsi», NpUMMeHsieMbIN NS YaaneHHoro
MOHUTOpPMHra, YNpaBrneHnsi U XpaHeHUs apXmMBOB AaHHbIX NPUGOPOB, NCNOMb3YyeMbIX B CUCTEMAX
aBToMaTm3aumu. [1ocTyn K CEPBUCY OCYLLECTBNSETCH C MOMOLLLIO web-6pay3epa nnm MobunsHoro
MPUNOXKEHMS.

Owen Configurator — MO gns HacTpoliku 1 3agavm NapaMeTpoB ycTponcTBam koMnaHum «OBeH LindpoBble
peLUeHns».

Persistent — sHeproHe3aBucumble NEPEMEHHbBIE, KOTOPbIE COXPAHSAIOT CBOU 3HAYEHWS MPU 3arpy3ke HOBOIO
NPUIOXEHWS Ha YCTPONCTBO.

POU (Program Organization Units) — nporpaMmmHble 06bEKTbI Takne, Kak yHKUNS, (YHKLMOHabHbIN Br1oK 1
nporpaMma,no3BonsioLLMe CTPYKTYPUMPOBATb NPOEKT, MOBbILLATE MOAYIbHOCTE U NEPencnonb3oBaHne koga.
Retain — sHeproHesaBnCHMblE NEPEMEHHbBIE, KOTOPbIE COXPaHAKT CBOW 3HAYEHUSA NPU OTKITIOYEHWUN MUTAHUS
KOHTponnepa.

ST (Structured Text) — TekcTOBbIN A3bIK NporpammupoBaHmns ctaHgapta MOK 61131-3. NpeaHasHaveH ans
NporpaMMmnpOBaHNs MPOMBbILLIIEHHbBIX KOHTPOMNEPOB M ONepaTopCcKMx CTaHuun. o cpaBHEHUIO C
rpadnyecKMMm 13blIkaMmn 3aHUMaeT MeHbLLE MECTa, JTOTVKY NporpamMmebl, HanncaHHom Ha a3bike ST nerye
OeKoaMpoBaTb U NOHMMATb.

ButoBas Mmacka — 3To npeacTaBneHne GUTOBON CTPOKN B BUAE Habopa OTAeNbHbIX GUTOB, C KOTOPLIMU MOXHO
paboTaTb No OTAENbHOCTH.

MobGanbHbIe NnepeMeHHble — NepeMeHHble, BKtovas Retain n Persistent, koTopble 4OCTYMHbI B pamKax BCEro
npoekTa.

3apaya — aneMeHT ynpasneHusl, KOTOPbIA MO3BOMSET BbINOMHATL OOUH UITN HECKOSBKO MPOrpaMMHbIX
0B6beKTOB Ha NepMoan4eCcKon Unu cobbITUAHON OCHOBE.

UcnonHsiemoe npunoxeHue (ganee no TeKCTy — NpUIIoXKeHne) — UCTONHSEeMbIN haiin, cogepaLinm
nporpaMmmy nnm Habop MHCTPYKLMIA, AN 3anucK B npnbop 1 nocneayollero 3anycka. Pesynesrar cbopkum
nonb3oBaTenbckoro npoekta ALTA.

KoHTeKkcTHOe MeHKr — aneMeHT rpadmyeckoro nHtepdenca, npeacTaBnaoLLmin cobor cnMcok KoMaHA,
BbI3bIBaeMbI MONb30oBaTeNnem 4y Bbibopa HeobXxoamMmMoro AencTBms Hag BblibpaHHbIM o6bekToM. B ALTA IDE
BbI3blBaeTcs HaxatueM MNKM no obbekTy.

NKM — neBas kHonka MbiLwn.

O3Y (OnepatuBHOe 3anoMuHarowee YCTPOUCTBO) — 3HEprosaBmcrMmMmas Hactb Namsatu npubopa, B KOTOPOW
BO Bpems paboTbl XpaHWUTCS BbINOMHAEMbIN KO MPOrpamMMbl, a TaKKe BXOAHbIE, BbIXOOHbBIE Y MPOMEXYTOYHbIE
AaHHble, obpabaTbiBaeMble NPOLIECCOPOM.

NMepemeHHas — nonmeHoBaHHasi obracTe NaMAaTV NpoLecca onepaLmMoHHON CUCTEMbI, UMS KOTOPOW MOXHO
Mcnonb3oBaTh A5 OCYLLEeCTBNEHMS A0CTyNa K AaHHbIM. MoXeT NpyHMMaTh pasnuyHble 3HaYeHWs!, HO B KaXabll
MOMEHT BPEMEHM TOJbKO OAHO.

N3Y (MocTtossHHOe 3anomMuHaloLee YCTPOMCTBO) — SHEProHe3aBUcuMas NaMsTb, KOTOpas UCNOMb3yeTcs
ONS XpaHEHUs MaccrBa HEM3MEHSIEMbIX AaHHbIX.

MK — nepcoHanbHbI KOMNLIOTEP.

NMKM — npaBas KHOmMKa MbiLUu.


https://owendigital.ru/
https://owendigital.ru/
https://owendigital.ru/

MnaruH — anHammnyeckn nogkniovaemslin moayns ALTA IDE cogepxuT nHdopmaumio 0 TMne KOMMOHeHTa 1
cnocobe oTobpaxeHus komnoHeHTa B IDE.

NINK — nporpammupyemblin MOrMyecKknini KOHTpornep.

MO — nporpammHoe obecneyeHue.

Mpeo6pa3oBaTenb — yCTPOWCTBO, Yepes KoTopoe npubop nogkntoyaetcs K MK.

Mporpamma — CTpYKTypUpOBaHHbIN KOA, KOTOPbIV NPY BbIMNOSTHEHUN BblAAET O4HO UMW HECKONbKO 3HaYEHU.
3HauyeHnsa ocTalTCs HEM3MEHHBIMY NOCHE BbINOMHEHWS NPOrpamMMbl U 0 CreayroLLEero BeinorHeHus. MoxeT
coaepxaTtb YHKUMN, DYHKLMOHAMNbHbIE GMOKM MNn Apyrne anemMeHTbI A3bIKa.

MporpamMmmHbie 6Noku (06beKTbl) — hYHKLMS, DYHKLMOHANBbHbIN BIoK, Nporpamma.

MpoekT — pa3paboTaHHbI Nonb3oBaTenemM anroputm paboTsl, co3gaHHbi B ALTA IDE, Bkntovatowmin B cebs
KOMMIIEKC NporpamMmm 1 HacTpoeK A5is nocneayowero xpaHeHus Ha K.

C6opka npoekTa — kOMaHaa, nocrie KOTopou ByaeT BbiNonNHeHo npeobpasoBaHue (haninoB NCXOQHOrO Koaa B B
HM3KOYPOBHEBBIN KO, KOTOPbIN MCMOMHAETCA Ha npubope

C6poc — KomaHaa nepenHuLManm3aLmm BCcex NnepeMeHHbIX NpoeKTa KpoMe SHeproHesaBmcuMbix. [locne
BbIMOJTHEHMS NEPEMEHHbIE NMPUHMMAIOT YKa3aHHbIe MPU X OOBbSBNEHUN HavanbHble 3HayeHus. Ecnm
HayanbHble 3Ha4YEeHUS He yKa3aHbl — UCNOMb3YTCA 3HAa4YEHUS Mo yMmonyaHuto (Hanpumep, 0 Ansg YNCnoBbIX
TMNOB).

C6poc 3aBoackon — KomaHAa yaaneHus n3 npnbopa tekyLlero npunoxeHunsi. Bce octanesHble HACTPONKK
(ceTeBble HACTPOWMKKM U T. A.) HE cOpacbIBalOTCS K 3aBOACKUM, a8 COXPAHSIIOT TEKYLLME 3HAYEHMS.

C6poc xonogHbIN — KOMaHAa nepenHnLmnanmnsaLmm BCcex nepemMeHHbIX NpoekTa, Bknovas Retain
nepemMeHHbIe.

CucremHble cOObITUA — COOBLLEHNS, FeHepUpyeEMbIe Cpeaon NcnonHeHus npubopa Bo Bpems paboTbl
NCMONMHAEMOro NpunoxeHus. MNpegoctaensoT MHOpMaLuio 0 COObITUSIX, MPOUCXOAALLNX BHYTPU CUCTEMBI.
TapreT — 3TO KMOYEBOM KOMMOHEHT, ONUCHIBAIOLLNIA KOHKPETHOE YCTPOMCTBO, €ro pecypchl, nepudeputo
cneundundeckmne yHkumm, nossonsasa cpege ALTA IDE B3amogenctsoBaTth C HUM, 3arpyatb nporpammy u
ynpaBnATb annapatHbIM obecnevyeHnemM. TapreTbl NPeLOCTaBNATCA NPOM3BOAUTENSIMW YCTPOWCTB.

Tyn6ap — MHCTpyMeHTanbHasa naHenb 6bicTporo goctyna B MHTepderice ALTA IDE, ¢ KHonkamu HaBuraumm u
ynpasreHus.

YcTponcTBO — NporpaMMmnpyemoe yCTporcTeo, Hanpumep MNIK110.

PyHKUNOHanNbHbIN 610k (PB) — CTpYKTYpHasi eanHuLa NporpamMmbl, KOTopas Nocse BbINOMHEHUS BbiAAET
ofHo nnm donee 3HavyeHun. MoxeT BbiTb CO30aHO MHOXECTBO MOMMEHOBAHHbIX 3K3EMMNAPOB (KOMNuiA)
PYyHKLMOHanbLHOro 6noka.

DYHKUNA — CTPYKTYPHas eguHuLa NporpaMMbl, KOTOpasi MOCHe BbIMOMHEHMS BbIAAET TONbKO O4HO 3Ha4YeHue.
PyHKUNS HE XpaHUT MHPOPMALIMIO O CBOEM BHYTPEHHEM COCTOSIHUW, TO ECTb BbI30B (PYHKLMM C OAHUMU U TEMU
Xe pakTnyeckMMm napameTpamu BblgaeT TO e 3HaYeHue.

Lnkn — Bpemsi BbINONIHEHUS NPMOOPOM 3a4aHHOW NpOorpamMmmbl (3aBUCUT OT KONIMYECTBA BbINOSHAEMbIX
onepauui B NporpamMmmHbIX Lensx).

LLar BHyTpb — BO Bpemsi paboThl B peXkMMe OTnajKku BbIMONIHEHUE TeEKYyLLE CTpoku koga. Ecnm B cTpoyke
BbI3bIBAETCS MPOrpaMMHbI BIOK, 3aX04WUT BHYTPb NPOrpaMmMHOro 6roka.

LWar HapyXy — BO BpeMs paboThbl B pexvmMme 0Tnaakv NpoAOIKEHWE BbINOMHEHUS BCEro KoAa TeKyLero
NporpaMmMHOro 6roka v Bo3BparT K CTPOYKe Koda, OTKyAa Npomn3oLLen nepexoq BHyTpb NporpaMMHoro 6rioka.
LLar noBepx — BO BpeMs paboThbl B pexunme OTNagku BbIMOMHEHWE TeKyLLen CTPOKM koaa. Ecnu B cTpoyke

BbI3bIBAETCS NPOrpaMMHBIi GI1OK, TO koA NPOrpaMMHOro Grioka BbINOSHAETCS NOJIHOCTLI0, 6e3 3axoaa BHYTPb.



1 O nporpamme

1 O nporpamme

ALTA IDE — aT0 cpefa nporpamMuMpoBaHusi, KoTopasi NpedocTaBrnsieT KOMMSIEKC UHCTPYMEHTOB Ans pa3paboTku
nporpaMmm Ang npomblineHHblx MNIK.
®dyHkuumn ALTA IDE:

* CO34aHue NPUNoXeHns nonb3oBaTtens Ha a3bike ST ctaHaapta MOK 61131-3;
* OTnajka co3gaHHOM NporpamMmbl Ha NOAKIOYEHHOM YCTPOMUCTBE;
* 3arpyska NnpuroXxeHus Ha yCTPOWCTBO;
* HacTpolika ceTeBoro obmeHa ans pexumon Master n Slave ans npotokonos Modbus TCP 1 Modbus Serial.
*  MOHUTOPWHT paboTbl NpOrpamMmei.
ALTA IDE nogaepxvMBaeT COBpeMEHHbIE CPEACTBA, ynpoLjarLune pa3padoTky:

¢ noacBeTKa CMHTaKCcuca,
* aBTOAONMOJTHEHME KOAa,
* nNepeKpecTHble CCbIJIKN ANA Bbi3blIBa€MbIX 00BbEKTOB.

MepeyeHb NpMbOPOB, A4S NPOrpamMMmUpPOBaHUSA KOTOPbIX MOXET ucnonb3osaTtbesa ALTA IDE, npegcrtaeneH Ha canTe
komnaHum OBeH Lindposble pelueHus.

1.1 CucrtemHble TpeboBaHusa ansa pad6otbl ALTA IDE

[na KoppekTHOM yCTaHOBKM U paboTbl MporpaMmmHoro obecnevyeHuss HeobXxoaMmMo COOTBETCTBME MUHUMAIbHbIM
CUCTEMHbIM TPeOOBaHNSM:

OnepauuoHHasa cuctema:
*  Windows 10, 11.
Mpoueccop:
* yacToTa ueHTpanbHoro npoueccopa 1 'y unu Bbiwe.
OnepatusHaga namatb (O3Y):
* He meHee 8 ['b.
MecTo Ha XXecTKkoM aucke:
* He meHee 5 'b cBobGogHOro NpocTpaHcTBRa.
BuaeoaganTtep:
* nopaepxka DirectX 9 nnn 6onee nosgHen Bepcum.
Oucnnen:
* paspeLueHne akpaHa He Hmxke 800 x 600.
CucrtemHble BubnmnoTeku:
* Microsoft Visual C++ Redistributable
MopkntoyeHne k MHTepHeTY TpebyeTcsa Ans cneayowmux AeicTBUI:
+ obHosneHue ALTA IDE u pacluupeHus KoHdpurypatop.


https://owendigital.ru/
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2 YctaHoBka NO

2 YctaHoBka 1O

Mpu ycTtaHoOBKe cpefpbl 3arpyxatwTcs 6asoBble 6MONMoTekM, Npyu HeobBXoAMMOCTU [OMONHUTENbHbIE GUBIMoTEKN
MOXHO 3arpy3uTb yepe3 MeHemkep Oubnuotek, unu B web-koHdurypatope koHTponnepa Bo Bknagke [MJIK/
3arpysku.

2.1 YctaHOBKa
1. 3anyctute dann AltaSetup.exe.

2. OTKpoeTcs OKHO MacTepa ycTaHoBKWU. Beibepute nanky ans yctaHoku ALTA IDE. HaxmuTe kHonky Oanee.

Eﬂ YecTaHoska — Alta, sepcva 1.0.0.3 -

BbiGOp NoANanKH yCTaHOBKH
YKaKuTE NoAnanky BHyTpH AppData

o7 .

MyTk yCTaHOBKK:
C:\Users'a papiprteagpasgn AppData\Roaming\AltaIDE

Janee OTHeHa

PucyHok 2.1

3. O3HaKoOMbTECH C NTMLEH3NOHHBIM COrMnalleHeM U, B criyqae cornacwsi, Bbibepute 1 npyHMmato ycnoBusi
cornaweHus. Haxmute kHonky danee.

Eﬂ YecTaHoska — Alta, sepcva 1.0.0.3 -

Nu Cor.
ToxanyicTa, NpouTHTE CNEAYHILLYH BaKHYH MHDODMALWH Neped TeM, KaK NPoACIHKUTL.

o7 .

HD)KEJ'IYECTB, npouTuTe Cnefyrolliee JuueHznoHHoe Cornawedne. Bul AOBKHBI NPUHATE YCNOBUA 3TOMO
CornaleHns nepej TeM, Kak NpodosoKHThb.

|TMIIEH3HOHHOE COTIAIIEHHE C KOHEYHBIM I10.1b30BATEJIEM A

BAKHO! NEPE] HCIO.JIL30BAHHEM NPOTPAMMHOIO OBECTEYEHHA, K
KOTOPOMY MPIVIATAETCS [JAHHOE .IHIOEH3HOHHOE COIVIANIEHHE C
KOHEYHBEIM MOJIB30BATEJIEM (IAJIEE MO TEKCTY - «IHIEH3HOHHOE
COIIANIEHHEY), TOKATVIICTA, BHHMATEILHO MPOYHTANTE
HHAECIEIYIOIIHE YCJI0OBHA. ECIH BBl HE COITAIIAETECHE C
YCJIOBHAMH HACTOSAMETO JTHIEH3HOHHOTO COTIAINEHHSA, TO BBl HE
HMEETE TIPABA HCIIO.TE30BATE TPOTPAMMHOE OBECTIEYEHHE B KAKHX-
JIHEO METAX.

1. ONIPEJETEHHA

«IpaBoodaagarenb» — 00MWECTEBO C OTpaEAYSHHOI OTERTCTBEREOCTER «OBel [ludpossie
pemerng», 107023, r. Mocksa, BA.1ep.r. MyRRINansHbL OKpYT COKOMIHASA ropa, mi
Ceménobckad, A 1A, nomen, 3/1. OTPH 1247700368035 (nanee — Oser ITudpossie pemerna).
(@) A NIPUHUMAK YCNOBMA COFNALIEHURA

(O 5 He NPUHUMAK YCNOBMA COTNALIEHNHA

Hazapg Janee OTHeHa

PucyHok 2.2

4. [pwn HeobxoaMMOCTU CO3aaHNA spnblka Ha pabodem CTone ycTaHOBUTE COOTBETCTBYIOLLMI YEKBOKC.
HaxmuTe kHonky [lanee.
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2 YctaHoBka NO

E-‘ YcraHoeka — Alta, sepcvs 1.0.0.3 -

Boibepute py 2afaumn
Hakue AONONHWTENBHBIE 3a4a4n HEOﬁXO,.‘J,MMD EbINCAHHTE?

g

BrilepuTe AONONHUTENLHEE 38AAUM, KOTOPLIE A0/KHE BHINOAHMTECA NPK yCTaHoBKe Alta, nocne sToro
HEMUTE «fanees:

JononHWTENEHEIE 2HAUKK:

C03AaTb 2Ha4oK Ha Pabouem cTone

Hazag Lanee OTMeHa

PucyHok 2.3

5. OsHakombTeCh C UHGOPMaLUMen 06 yCTaHOBKE N HaXXMUTE KHOMKY YCTaHOBUTD.

EJ YcTaHoska — Alta, sepcva 1.0.0.3 - X
BCE roToBO K YCTAHOBKe

MporpaMMa YCTaHOBKW FOTOBA HAUATh YCTAHOBKY Alta Ha Ball KoMNLHITEp.

HaxmuTe «¥cTaHOBUTE®, uTobel NpoACN¥HTE, WK «Hazage, ecnn Bel X0TUTE NPOCMOTPETE MW UZMEHHTE
ONUWK YCTEHOBKN.

JlonoenHuTensHele 3a4aum:
JononHuTensHee 3HaUKH:
Co30aTk 3Hauok Ha Paboyem crone

PucyHok 2.4

6. OTKpoeTCsa OKHO, B KOTOPOM DyaeT oTobpaxkaTbCA NPOLLECC YCTAaHOBKM.
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2 YctaHoBka NO

E-‘ YcraHoska — Alta, sepcma 1.0.0.3 - >
¥YcraHoBKa...
Moxanyicra, NOQOXKAMTE, NoKa Alta YCTaHOBMTCA Ha Ball KOMNLHTED.
Pacnakoeka dainoe...
PucyHok 2.5
7. [Doxgutecb OKOHYaHMSA ycTaHoBKM. [pu HeobxogumocTy yctaHoBUTe Yekboke 3anycTuTb Alta n Haxmnte
3aBeplnTb.
@ YcTaHoeka — Alta, sepcwa 1.0.0.3 -
3aseplweHne MacTtepa yCTAaHOBKM
Alta
Mporpamma Alta ycTaHoBNEHE Ha Bal KOMALHITEp. MPUIKEHUE MOKHO
3aNyCTUTE C NOMOLLLH) COOTBETCTEYHILLEND 3HAYKE.
HamMHTe «3aBepluMTb», yTobbl BLIATH U3 NPOTPaMMLl YCTAHOBKM.
ZanycruTe Alta
PucyHok 2.6
2.2 O6HoBneHue ALTA IDE

Ecnn npn 3anycke ALTA IDE oOHapyxeHbl AOCTyMNHble OGHOBMEHUSA, TO B MPaBOM HWXHEM Yrny oTobpasuTcs
WH(POPMaLIMOHHOE OKHO CO CMUCKOM [OCTYMHbIX OOHOBMEHUN U npeanoxeHnem obHOBUTL cpedy 4O nocregHewn
BEPCUU:
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2 YctaHoBka NO

N Paiin Onnaiin Momouub

& DO

JlepeBo npoekta

Buisoa
O6Hapy>xeHsl 06HOBNEHMA
Cnepytouwe Mogynu ycrapenu:
- Alta IDE [1.3.2.81 -> 1.3.2.82]
Xotute 06HoBMTL X ceituac? (Mowie obHoBReHMA
npunoxeHue ByaeT nepesanylueHo.)

Her Jik)

PucyHok 2.7

[na o6HoBneHust cpeapl BbioepuTte la — ALTA IDE o6HOBUTCA 1 aBTOMATUYECKU NEpe3anyCTuTCS.

Ecnu BbibpaTtb Het, nnbo He caenatb BbIGOp B TeveHne 10 cekyHA, MHAOPMaLMOHHOE OKHO 3akpoetcs. B cTpoke

COCTOSIHMS! NOSIBUTCS UKOHKA CUrHanu3mpytoLas o Hanmunum o6HoBneHms! . Mpu HaXkaTuM Ha KOTOPYHO OTKPOETCS
MHOPMAaLIMOHHOE OKHO CO CMMCKOM AOCTYMNHbIX 06HOBNeHUn ALTA IDE, n Bo3MOXXHOCTb0 BbiGopa ob6HoBreHus 0.

NPUMEYAHUE
MpoekTbl, co3naHHbIe B HOBbIX BEPCUAX NPOrpaMMbl, HE MOTYT ObITb OTKPbITbI B CTapbiX BEPCUSIX.

PekomeHayeTcsi cBoeBpeMeHHo 06HoBNATL O Ao akTyanbHoi Bepcumn, YTobbl n3bexxaTtb Npobrem ¢
OTKPbITVEM NMPOEKTOB.

Insa npocmotpa Bepcumn ALTA IDE BbiGepuTe MMaBHoe meHo — Momowb — O nporpamme.

I\ © nporpanme - X

ALTA IDE 1.1.0.27

Q00 «Oeen Lndpoetie pewenna» ©
Poccwmn, r. Mockea, na. CemeHoeckas, 4. 1A, nom. 3/1

Mnaruxs
Modbus
Menemxep 33aau
Hacrpoiiku coeauHerna
Hacrpoiikn ycrpoiictea
Pepaktop ST

PepakTop CTaHAapTHOTO...

PacluupeHns

Menemxep Gnbnuorek

OTMeHa

PucyHok 2.8 — O nporpamme

B oTkpbiBEMCA OKHe oTobpakaeTcs Bepcus yctaHoBneHHoro MO, KOHTakTHble AaHHble pa3paboTyuka, a Takke
BEPCUM NNArnMHOB, PacLLUMPEHNn U KOMNOHEHTOB cbopku, Bxoasawmx B ALTA IDE.
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3 Onucanwne nHTepdenca

3 OnucaHue nHtepdeunca

ALTA IDE noppepxuBaeT paboTy MHTepdpelica B CBET/ION M TEMHOW LBETOBbIX Temax. TeMa uHTepdelica
onpegensieT BHELWHWA BuO OKOH, AMAroroB, KHOMOK, W BCEX BM3yalbHbIX 3IEMEHTOB MOMb30BaTENbCKOro
nHTepdenca.

s | | IPUMEYAHUE
1 | |B ALTA IDE Tekyulen Bepcum nogaepxmBaeTcs TONbKO TeMHas Tema.

Mocne yctaHoBkn 1 3anycka ALTA IDE oTkpoeTcs rnaBHOE OKHO:

[ nasHoe
MEHID s daiin OHnaiH Momouls

Manens g b
MHCTPYMEHTOB

HAepeso npoexta

Pabouas
lepeso obnactb

npoekTa

Breoa

OkHo
BhIBOMA

CTpoka
COCTOAHKWA < He noaxnioueHo

PucyHok 3.1 — [maBHOe OKHO

maBHoe okHOo ALTA IDE cogepxurT:

* rnaBHoe meH: ®ann, OHnanH, NMomowb;
* MaHenb MHCTPYMEHTOB;

* [epeBo NPOEKTa;

+ pabouyto 06nacTb NPOeKTa;

* OKHO BbIBOAZ;

* CTPOKY COCTOSIHUSI.

WHTepderic ALTA IDE MOXHO HacTpamBaTb: pabouvMe OKHa cpedbl OTKPENnnsTCs OT [MaBHOrO OKHA UM MOryT
nepemMeLLaTbcs He3aBMCUMO OT OCHoBHOro okHa ALTA IDE.

3.1 F'naBHOE MeHI0

dann

Co3paTtb NpPoeKT CosgaHune HOBOro npoekTa

OTKpbITb NPOEKT OTKpbITME paHee CO34aHHOIo M COXPaHEHHOIO NPoeKTa
CoxpaHuTb NPOEKT CoxpaHeHue TekyLlero npoekTa

OHnanH

YctaHoBuTb/pa3opBaTb YcTaHoBKa/pa3pblB COEAMHEHWS C YCTPONCTBOM
coeauHeHue

HacTpowkn coeanHeHus BbI30B OKHa C HacCTpokamMu CoeaAMHEHUsI

3anucatb cobpaHHbIN C6opka npoekTa u 3arpy3ka NpuIoXXeHnsi B YCTPONCTBO
NMpPoeKT B npubop
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3 Onucanwne nHTepdenca

Momowb

CnpaBka

Bbi3oB pykoBogcTtea nonb3osatens ALTA IDE

O nporpamme

BbI3oB okHa nHdopmaumn o Tekylen sBepcun ALTA IDE 1 komnoHeHTax
cpegabl

3.2 [NaHenb UHCTPYMEHTOB

MaHenb n HCTPYMEHTOB

HoBbIn npoekT

CosgaHune HoBOro npoekTa. TekyLnn NPoeKT 3aKpbiBaeTCs, nepeq
3aKkpbITeM ByaeT NpeanoXeHo CoOXpaHUTb MPOEKT

CoxpaHWUTb NPOEKT

CoxpaHeHue TekyLlero npoekTa. [pn NnepBoM CoOXpaHeHN Bbi3bIBAET OKHO
Ons NPUCBOEHUA NMEHU hanny

OTKpPbITb NPOEKT

OTKprTI/Ie paHee COo30aHHOIo N COXpaHeHHOro npoekTa

[o6aB1UTb YCTPOUCTBO

Hob6asuTb online/offline ycTporicTBo. KHOMKa cTaHOBUTCS akTUBHOW TONbKO
npu yctaHoBke pacwmpenunsa ALTA IDE KoHdurypaTop

C6opka npoekTa

BbInonHeHne KoMNUnALMM NoNb30BaTENbCKOro Koaa B cba|7|n C 3arpy>xaemMbiM
NpUoXeHmnem

YctaHoBuTb/pa3opBaTb
coeAuHeHue

YcTaHoBKa/pa3pblB COEAUHEHWSI C YCTPONCTBOM

Crapt/CTon

3anyck/ocTaHOBKa BbINOMHEHUS MPUNOXKEHUS

OHnauH

3anyck pexxuma oHnamH

MaHenb oTNaaKM CTaHOBUTCS aKTUBHOM B Clriy4ae 3anycka pexunmMma OHMawnH (3Ha'~IOK OHJanH CTaHOBUTCS 3eﬂeHbIM)Z

Mpooomxutb
BbINONIHeHUe

3anyCK/nay3a BbIMOJIHEHUA NporpamMmmbl

LLar BHYTpb

BbInonHeHue Tekylein cTpoku koaa. Ecnu B cTpouke Bbi3biBaeTcs
nporpamMmHbIii 610K, 3aXoAUT BHYTPb NporpaMMHoro 6rioka

LLar Hapyxy

MpopormkaeT BbINONMHEHNE BCEro KoAa TEKYLLLEro NporpaMmHoro 6roka u
BO3BpAT K CTPOYKE KOAa, OTKyAa NPOoM3oLLEN nepexon BHyTPb NporpamMmMHOro
6noka

LLar noBepx

BbInonHeHwme TekyLen cTpoku koaa. Ecnu B cTpouke BbI3biBaeTCS
nporpammHbI Grok, TO Ko NPOrpamMMHOro 6roka BbINOMHAETCS NOMHOCTbIO,
6e3 3axofa BHYTpb

MepenTtn K MecTy
OCTaHOBKM

I'Iepexop, K MeCTy OCTAaHOBKU BbINOJIHEHNA NPOrpaMmMHOro Koaa

3anucaTtb Bce 3Ha4YeHus

3anncb NOArOTOBMEHHbIX 3HAYEHUI nepemMeHHbIX

OcBob6oauTb BCe
3HavYeHusA

OcB0bOXaEeHME 3HAYEHUI NepeMeHHbIX 0T doukcauun. 3Ha4YeHns!
nepemMeHHbIX JOCTYMHbI 4515 UBMEHEHUS
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3 Onucanwne nHTepdenca

OTKNIO4YUTb BCE TOYKMU OTKntoYeHME BCEX TOYEK OCTaHOBa B npoekKkTe
OCTaHOBa

BKnoYnTb BCE TOUYKMN BkritoueHne Bcex TOMEK OCTaHOBa B NnpoeKTe
OCTaHOBa

YoanuTtb Bce TOYKMU YnaneHue Bcex TO4EK OCTaHOBa B NpoeKTe
OoCTaHOBa

3.3 lepeBO npoekKkTa

MpoekT B ALTA IDE MmeeT nepapxmyeckyto CTPyKTypy, KOTopasi npeacTaBneHa B Buae [epeBa npoekra. Obnactb
[epeBa npoekta pacnonaraetcsa cneea B rmasHom okHe ALTA IDE. B [lepeBe npoekTta oTobpa)katoTCsi KOMMNOHEHTbI
npoekTa — YCTPONCTBA, CUCTEMHbBIE Nanku, NporpaMmHble 06bEKThbl, 3a4a4u, y3nbl NPOTOKONOB obMmeHa:

Tynbap

Jepeeo npoekra
Nepesa npoekTa

(5] Device

3 Nporpammubie 6noku

(rt FB_1

() FC
[ programm_1
7 programm_2
(=2 MeHegxep zagau
[epeso npoekTa N
5! task_1
7> programm_1
[ task_2
) programm_2
v 2 KommyHukauum

modbusmasterTCP_1

modbusslaveCE_1

PucyHok 3.2 — [lepeBo npoekTa

B nepeBe npoekTa oToGpakaeTcsl HaMeHoBaHWe YCTpoKcTBa (C MoaMdUuKaumein) Ans KOTOporo cosaaH NpoekT, a
Takke 06s13aTeNbHbIE CUCTEMHbIE NarkKu:

Jlepeeo npoekTa

~ [Z) Device

3 MNporpammHbie Gaoku

(=2 Menemxkep 3aaay

; KommyHmkaumm

MeHenxep bubnuotek

PucyHok 3.3 — CuctemHble nanku gepeBa NpoeKkTa
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3 Onucanwne nHTepdenca

YcTponcteo CopepuT annapaTtHble HacTPOVKM, BO3MOXHOCTU YCTPOCTBA

CopnepuT cosgaHHble NporpaMMbl, YHKLUK 1 DYHKLMOHASbHbIE

MporpaMmHbie Groku ot

Mel-lep.)Kep 3agad Con,ep>|<|/|T 3agayun, co3daHHble B paMKax npoeKkTa

Coaepxunt gobaBrneHHble NPOTOKOMbI U MOAKITIOYEHHBIE MO HUM

KomMmmyHukauum yCTpoiicTBa

CoaepXnT nepeyeHb BCeX OOCTYMHbIX BUBNMNOTEK, C BO3SMOXHOCTbIO
MeHeaxep 6ubnuoTek nNpocMoTpa UHopmaLmm o GnubnuoTteke n ynpasneHnsi NOAKMHYEHNEM
K NpOeKTy

3.4 Pabouyas obnacTtb

B pabouyeii obractu oTobpaxaloTcs BKNagkuM, B KOTOPbIX MpPOUCXOOWT pa3paboTka nporpaMMbl, HacTpoMrka
napameTpoB, BBOA AaHHbIX 1 T.M. [1s OTKPbITUA BKNagku Heobxoammo ABa pasa Haxatb JIKM Ha anemeHT B gepeBe
npoekTa, NMbo BbIGpaTh HYXHbIA NYHKT B [MaBHOM MeHI0. PaboTa B KaXkgon BKNagKe pasnuyaercs B 3aBMCUMOCTHU
OT BbIBPAHHOIO KOMMOHEHTA.

B ALTA IDE BO3MOXHO yrpaBrieHMe pacnornoXeHnem Bknagok B paboyen obnactu. C nomowpbto drag&drop MOXHO
N3MEHATb MOPSOOK BKMNAAoK, a Takke OTKpennsiTb MX OT [MaBHOrO OkHa ANS pa3MeLLeHWUst B OTOENbHOM OKHE,
BbIHOCUTb Ha apyrow akpaH MK 1 npu Heo6XoAMMOCTU 3aKpennsATb obpaTHo.

EcTb HecoxpaHeHHble Bknapka,
M3MEHEHUA OTKpbITas crnpasa

programm_1* task. 1 X modbusslaveCE_1 FC_1 Hactpoiiku coeguHeHna X

HacTpofik Unknuueckol sanaum ABTOpH3AUMA

MpuopuTer Nepuoa Buiz0ea, MKC Norus

50 1000

MpueasaHHbIe NPOrpaMMBl

Hudopmalua 0 NOAKMOYEHHOM YCTpolcTEE

Ycrpoiicteo

|P-agpec

Wmn

Pabouan obnacts
G OTKpPbITbIMU BKMAKaMK

PucyHok 3.4 — Pabouas obnactb ALTA IDE

3Ha4yoK * psiAoOM C Ha3BaHMEM BKIaJKy roBOPUT O HECOXPAHEHHbIX M3MEHEHUAX BO BKNaake. [1pu nonbiTke 3aKpbiTh
Takylo BKMagKy oTtobpasuTcst MHPOPMALMOHHOE OKHO C MpearioXeHNMEM COXPaHWTb BHECEHHbIE W3MeHeHusi. B
cny4vae Bblbopa "[la" nHpopmauums, cogepalasica BO BKIagke COXpaHUTCS B NPOeKTe, Npu Beibope "HeT" aaHHbIe
COXpaHeHbI He ByayT.
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3 Onucanwne nHTepdenca

3.5 OkHO BbIBOAA

B okHe BbiBOga oTOGpaxatoTcs owmnbkM npoekTa u ownbkn c6opkn (B TOM YMCIE BOSHUKLLME MPU KOMNUASALUN).

3.6 Ctpoka cocTosiHuA

CTpoka cocTosiHMSA pacnonaraeTcs B HUXHeN Yactu masHoro okHa ALTA IDE v cogepuT nHcopmaumio o ctatyce u
IP-agpece Nogknto4eHHOro YCTPOWCTBA, a Takke Hanmyunm obHOBNEHWIA:

He noaknt4yeHo

«F He nogKnw4yeHo

yCTaHOBKa coenHeHnd

194.168.0.20

coegnHeHne yCTaHOBIEeHO

<F 194.168.0.20

194.168.0.20

owmnbka coeanHeHns

poctynHo obHoeneHne ALTA IDE

3.7 CoyeTaHuAa Knasuul

CoyeTaHue KnaBuLl ‘ DencrtBune
DepeBo npoekTa
F2 MNepenmeHoBaTb
Delete Yoanutb BbIOpaHHbIN 3rieMeHT
Enter OTKpbIT
Ctrl + Enter OTKpbITb CNpaBa
Pa6Gota ¢ npoekTom
Ctrl + N Co3sgaTb HOBbIN MPOEKT
Ctrl+ O OTKpPbITb CYLLECTBYIOLLMI MPOEKT
F4 BbinonHuTb cOOpKY NpoekTa
Pepaktop ST/Tabnuua nokanbHbIX NepeMeHHbIX
Ctrl+C KonupoBaTb BblaeneHHbIn anemeHT(bl) B Bydep
obmeHa
Ctrl+V BcTtaButb 13 6ydepa obmeHa
Ctrl + X Bbipe3aTb BblAeNeHHbIN 3aneMeHT(bl) B bydep
obmeHa
Ctrl+Z OTMeHuTb nocnegHee n3mMeHeHne
Ctrl+Y BepHyTb (BOCCTAHOBUTL) OTMEHEHHOE AENCTBME
Ctrl+ A BbloenuTtb Bce CTPOKU
Ctrl+S CoxpaHunTb N3MEHEHMS
Ctrl+F BbI30B OKHa noucka/3aMeHbl
Ctrl + Space Bbl3BaTb OKHO aBTOAOMONHEHNSI
PeXXuM OoHNawH 1 oTnagku
F5 3anycTuTb/NPOAOITHKUTL BbIMOITHEHNE NPUINOXEHNUS
Ha yCTponcTBe
F7 durkcnpoBaThb BCe 3Ha4YEHNSA NepeMeHHbIX
F8 Lar BHyTpb
F10 LLar nosepx
Ctrl + F7 3anucatb Bce 3Ha4YeHUs! NepeMeHHbIX
Alt + F7 OcBo60aunTb BCE 3HAYEHUSI NEPEMEHHbIX

18




3 Onucanwne nHTepdenca

CoyeTaHue KnaBuLU Dencrteue
Shift + F10 LWar Hapyxy

MeHro/lMomowb
F1 BbI30B cnpasku
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4 PaspaboTka npoekTa 1 nopsigok paboTol

4 Pa3paboTka npoeKTa 1 NnopsaaoK padoTthl

Ons ycnewHon pa3paboTku NpoekTa, 3arpy3km Ha YCTPOMUCTBO M MOHMTOPUHra pabotbl npunoxerus B ALTA IDE
cnepyeT BbINOMHUTL ONpeaeneHHbln pag AeAcTBUN:

* CcO3JaHue NpoeKTa;

* paspaboTka nporpammel;

» cbopka npoekTa;

* noakntoveHue yctponctsa K K;

* 3anucb NPUMNOXeHNs B Npubop;

*  MOHWUTOPWHI paboThl MPUNOXEHUS B PEXMME OHMaNH 1 OTNaaka nporpaMmel.

4.1 Co3pgaHue npoeKkra
Mocne yctaHoBku 1 3anycka ALTA IDE oTkpoeTcs rmaBHOE OKHO, B KOTOPOM AOCTYMNHO CO34aHne NpoekTa.

1. Cospatb NMPOEKT MOXHO O4HUM U3 cnocoboB:

* BOCMOMb3ynTECh KHOMKOM Co3aaTb NPoeKT C: Ha naHenn MHCTPYMEHTOB;
* nyHkTom FMaBHoe MeHIo — ®ann — Co3aaTb NPOEKT;
*  unu Haxxmute Ctrl+N.

2. B oTKpbIBLIEMCS OKHE BBEAUTE JaHHbIE:

n NewProjectView - =] X

OcHOBHbIe HAaCTPOIKK NpoeKTa

Hazeanwe n poekTa

Jupexropua coxpaHeHWA nNpoekTa

AgTOp npoexTa

OTmeHa Danee

PucyHok 4.1

HasBaHue npoeKTa — Ha3BaHne co3aaBaeMOoro npoeKkTa,

NMPUMEYAHUE
IIl Mpy meHoBaHMK NPoeKTa JOMYCTUMO UCNOMb30BaHMe NaTUHULbI, KNPUINULbI, a Takke umdp u

CYMBOJSIOB, UCKMOYasi cneyunanbHble CUMBOIbI, 3anpeLLéHHble annoBbIMy CUCTEMAMM.
OrpaHunyeHune no gnuHe umexn 255 cumsonos. Mpu 3ToM cneayeT yunTbiBaTh OrpaHUYeHME Ha NyTb
K dbarny B 259 cMmBonoB. Pernctp CMMBOMOB 3Ha4YEHNSA HE UMEET.

OupeKkTopusi coxpaHeHUA NPoeKTa — pacrnosioXeHne nanku ¢ dannamMmm NpoeKTa;
ABTOp NpoeKTa — Mo yMOn4aH1 CUCTEMHOE NMS NONb30BaTeNs.
[Mocne 3anonHeHus BCex CTPOK HaXKmuTe kHoMKy [danee.

3. BbibepuTe ycTpoNCcTBO M MOaUdUKaLMIO:
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4 PaspaboTka npoekTa 1 nopsigok paboTol

I\ NewprojectView - O X

MapameTpsl ycTpoiicTBa U NepBoii NnporpaMmbi

Ycrpoiicteo Buibpartk ycrpoiicteo

Moandwmkauma ycrpoiicrea

Onucanmne

OTmeHa Hasag

PucyHok 4.2

YcTpoincTBO — 13 BbiNaJatoLero cnmcka BbIoepute yCTponcTBO, ANst KOTOPOro paspabaTbiBaeTcs NPOEKT;
Moaudumkaums yctpomcTBa — 13 BbiNagaroLLEro cnmcka Bbibeprte Mmoandmrkauuio yCTPONCTBa;

OnucaHue — nocre BbiGopa yCTPOCTBa B 06r1acTi onucaHnsa oTobpasntcs ns3obpakeHre ycTpoictea u
€ro onucaHve.

4. HaxmuTte kHonky Co3paTtb. B oepeBe npoekTta otobpasnTca HaMMmeHoBaHue 1 Moandukaunsa yCTpomucTea u
06513aTeNbHbIE CUCTEMHbIE NaNKW:

Jlepeeo npoekTa
v [ Device

2 MporpammHble 610KK

(=2 MeHenxep 3aaau

; KommyHukaumum

MeHeaxep bubanotek

PucyHok 4.3

4.1.1 OTKpbITHE NpOEKTa

1. OTKpbITb paHee COXpaHEeHHbIN NPOEKT MOXHO OAHUM 13 CNOCOB0B:

*  BOCMOSNb3YNTECH KHOMKOM OTKPbLITb MPOEKT E Ha NaHenn MHCTPYMEHTOB;
* nyHktom MMaBHoe MeHo — ®ann — OTKPbITb NPOEKT;
e nnn Haxxmute Ctrl+0.

2. B oTkpbiBLIEMCSH OKHE BbIbepute hann npoekTa ¢ pacwumpeHuem .alta n Haxmite OTKpPbITb.

B nepeBe npoekTa oTobpasATcs KOMMNOHEHTLI NPoeKTa, B paboyeii o6nacTi 6yayT 4OCTYMNHbI IPOCMOTP U
penakTMpoBaHue NpoekTa.
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4 PaspaboTka npoekTa 1 nopsigok paboTol

Bo3MOXHble olnbKN

Owwubka BusyanbHoe oToGpaxeHue B PekomeHAaumMm no ycTpaHeHuto
ALTA IDE

B cnyyae, ecnn KOMNOHEHT NpoekTa [ns koppekTHOM paboThbl

©ObIn noBpexaeH (Hanpumep darin, M NPUOXEHNST peKoMeHayeTcs
pacnonoXeHHbIN B Narnke npoekTa ~ B3 Mporpammrsie Grokw yAANUTb TAKON KOMMOHEHT: HAaXXMUTE
ObIn yoaneH, unm y KomrnoHeHTa Obin & K MKM Ha noBpexaeHHbI KOMMOHEHT
WU3MEHEH TU1M), TO 3TOT KOMMOHEHT — B [lepeBe NpoekTa 1 Bblbepute
oTobpasnTcsa B AepeBe NpoekTa ¢ 5 programm 2* Yoanutb.
MKOHKOW, onoBeLatouen o6 owmnbke N KOMIIOHEHT NOBpesKaeH.

v [=1 Menemxep 3aga4

PucyHok 4.4

Ecnn npoekT co3fgaH B HOBOW BEpCUM O6HoeuTe ALTA IDE o akTyansHon

nporpammel, ero oTKpbITe B 6onee
paHHeM BepCMM He nop"u‘eprm BaeTca. MpoekT cospaH B 6onee Hosoi Bepcun ALTA IDE -
|-|pl/l nonbiTKe OTKpb|Tb Takou I'IpoeKT 1.2.3 (Tekywasn sepcus - 11.3). MpoekT He MoXeT
BO3HUKHET I/IHCbOpMaLI,I/IOHHoe 6biTb OTKPBLIT. 06HOBMTE NPUNOXKEHNE
coobLLeHne

HecoBMecTMan BEpCUA NPUNOXKEHUA BepCMM n OTKpOMTe npoeKT CHoBa.

PucyHok 4.5

4.2 Pa3paboTka nporpamMmmbl

Mpouecc pa3paboTku NporpaMMbl PEKOMEHAYETCS HavaTb ¢ aTana nnaHnposaHus. Mocne opMMpoBaHKS NepeYHs
3afay, KOTopble OOMKHbI BbIMOMHATLCA B paMKax MpoekTa, credyeT MNPUCTYNWUTb K CO3OaHuio MporpaMMHbIX
06bEeKTOoB, NpeaHa3Ha4YeHHbIX AN PeLUeHUs 3TUX 3agad. 3aTeM co3faHHble NporpamMmbl HEOGX0AMMO MpUBS3aThb K
COOTBETCTBYIOLLMM 3aa4aM, KoTopble JobaBnsoTca B MeHemxepe 3aaad.

4.2.1 NMporpaMmmMHble GrOKK

CucremHas nanka MNporpamMmMHbie 6MOKM pacrnonaraeTcs B AepeBe NpoekTa 1 No3BorisieT co3gaBaTb NporpaMmMHble
0ObEKTbI:

+ Tporpamma — BbICOKOYPOBHEBLI MPOrpaMMHbI OOLEKT, NPUBA3LIBAEMbIN K 3a4a4amM YCTPOMCTBa.
MporpaMMbl COOTBETCTBYIOT KpYMHbIM oparMeHTam TEXHOIOMMYECKOro npouecca (Hanpumep, «ynpasneHue
BEHTUNAUuen», «obpaboTka Tpesor» u 1.4.);

*  DYyHKUUA — NPOrpaMmHbI O6BLEKT, BO3BpaLLAOLLMIN OAHO 3HAYEHNE,;

*  @®YHKUMOHanNbHbIN BJTIOK — aHarnor KNaccoB N3 COBPEMEHHbIX S13bIKOB MporpaMmmunpoBaHus. Knioyesoe
oTnunume (PyHKLMOHaNbHbIX 6I0KOB OT (DYHKLUIA B TOM, YTO NEepEMEHHbIE BrTIOKOB COXPaHSAOT CBOW 3HAYEHUSA
Mexay BblzoBamu. OyHKLIMOHamNbHbIE BrOKN NCNOMNb3YHOTCA ANS CO30aHUS CYETYNKOB, TANMEPOB M APYrnx
00BEKTOB, KOTOPbIM TpeByeTCA COXpaHeHUe OaHHbIX.

Twun kaxxgoro anemMeHTa onpegendeTca crneunanbHON NKOHKOW:

Mporpamma

DyHKLMA

PyHKUMOHaNbHbIN Briok

I'Iporpamma, npnBA3aHHaA K 3agadve

MpenynpexaeHve. B cnyyae, ecnv psaom ¢ MKOHKOM 0ToGpaXKaeTcst CUMBOJT
npeaynpexaeHns, crneqyeT HaBecTu MbILLKY Ha MKOHKY - 0TOBpasnTca MHOPMaLMOHHOe
OKHO C NpeaynpexaeHnem.
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4.2.1.1 lenctBMA ¢ nporpaMMHbIMU OO bLEeKTaMmn

Jdo6aBneHne POU

[na pobaBneHns nNporpaMMHOr0 0ObekTa BOCMONb3yNTECh KOHTEKCTHBIM MEHI0 CUCTEMHOW nanku MporpaMMmHble
6noku B fepeBe NpoekTa:

=] Device

2 Mporpammusie Gnoku
Nobasuts FB

[=2 Menenxep 3aaau

- J
! KoMmyHMKaLMK Jebsear LN

Nobaeuts PRG

PucyHok 4.6 — KoHTekcTHOe MeHIo cucTeMHom nanku MporpammHbie 6noku

* Hob6aButb FB — pnobaeneHne dyHKUMOHANbLHOro 6r10kKa;
+ Hob6aButb FUN — noGasneHue yHkuuu;
* Ho6aButb PRG — gobaeneHue nporpamMmbi.

[loGaBneHHbIi NporpaMMHbIi 0OBEKT OTOGpasvTCcA B OepeBe MpoekTa, Kak OTBETBIEHWE CUCTEMHOM mnanku
MporpammHble Groku:

Jlepeeo npoekTa
~  [Z) Device
v [ MNporpammHbie bnokn
(¢ FB_1

(H) FC 1

(=) programm_1
PucyHok 4.7

Co3agaHHbI NporpaMMHbIA 0O6BLEKT MO yMonyaHui umeeT ums * 1 (MMs 3aBUCUT OT Tuna obbekta). Kaxgomy
nocnepgytoLleMy nporpaMMHoMy Gnoky Gyget npucBamBaTbCs Creayowuii NopsiakoBbld Homep. MNepenmeHoBaHue
OOCTYMNHO B MOMEHT CcOo3aaHusl, B0 Yepes KOHTEKCTHOE MEHIO NporpaMMHOro Groka.

KoHTekcTHOe MmeHIo
,ﬂEpE‘.-BO NpoekTa programim
~ [ Device
~  [*3 MNporpaMmHeie baokn

(vt FB_2

FC_1 OTKpbIT

programm [lepenmeHoearb

¢ programm_1  Yapaaute

; programm_2

PucyHok 4.8
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C NOMOLLbI0 KOHTEKCTHOIO MEHHO NMporpammbl, YHKUUKU 1 (OYHKLMOHANbLHOTro 6rioka MOXHO BhINONHUTL criegyoLme
JOEeNCTBUS:

OTKpbITb — OTKPbITb BKNaAKy peaakropa nporpaMmMHoro obbekta B paboyen obnacTw.
MepenmMeHoBaTb — N3MEHUTb UMS MPOrPaMMHOIO obbeKTa.
Yaanutb — yaanuTb BbIBpaHHbIN NPOrpaMMHbI OOLEKT.

Mpwn BbIGOPE OAHHOIrO NyHKTa 0TOGPa3nTCa ANanoroBoe OKHO C NOATBEpXAEeHNeM yaaneHuns oobekTa. Boibepute Aa
ans ynaneHusi obbekta. Ecnv Beibpate OTMeHa 06bekT He ByaeT yaaneH.

Ecnu nporpamma Gbina npvBs3aHa K 3ajadve, TO B Criydae yaaneHust oHa OydeT yaarneHa U3 CUCTEMHOW Manku
MporpammHble 6nokun, HO octaHeTca B MeHemxepe 3agad (byoet otobpaxarbcsa ¢ owmbkon). 3agada K KOTopown
BbIMOSIHEHA MpPUBSI3Ka yAaneHHoW nporpammbl OyAeT noavYepkHyTa KpacHbIM, MpU HABEAEHWU MBbILKM BO3HUKHET
noackaska c onucaHvem owwmnbku. Ecnn Bnocneacteum ByaoeT co3gaHa nporpaMma C MMEHEM paHee yaarneHHow
HpMBﬂSaHHOVI nporpamMmmsl, NpmBA3Ka K 3aga4e BbINMOJNTHUTCA aBTOMaTU4YEeCKN.

NMepenmeHoBaHue

HaxmuTe NMKM Ha POU B gepeBe npoekTta 1 BbibepuTe nyHKT MepenmMeHoBaTb. B npeanoxeHHon cTpoke BBeAUTe
UMSA nporpammMHoro obbekTa B COOTBETCTBUM C NMpaBuiiamMmm MMEHOBaHWs A3blika ST, ybeamBlumch, 4To BbiOpaHHOe
umMsa He oybnmpyeT Has3BaHUA OPYrux KOMMOHEHTOB B AepeBe MpoekTa - co3gaHne KOMMOHEHTOB C OOVUHAKOBbIMU
UMeHaMM He JonyckaeTcs.

lMocne nepenmeHoBaHUSA HOBOE UMSI OTOOPa3NTCS:

* B [JepeBe NpoekTa;
e B HasBaHuu Bknagkm POU;
* B WMEHM Nporpammsbl B pegaktope ST.

Jlepeeo npoexTa programm_1* X

v [3) Device programm_1

(5 MNporpammHble Baokn

(2 programm_1

OTobpaxeHne umeHu
nporpammHoro obbekTa

PucyHok 4.9

PekomeHayeTcs cpasy coxpaHuTb uameHeHne umeHn POU ¢ nomolubto knasuw CTRL+S.

® ‘I'IPEHVI'IPE)KD,EHVIE

Bo3MoOXHble cueHapum n peKkomeHgauunm npu nepemnmeHoBaHnun
1. PacxoxaeHune uMeH KOMMOHEHTOB

Ecnu nocne nepenmeHoBaHus 3akpbiTb Bknagky POU 6e3 coxpaHeHus UISMEHEHUIN, TO BO3HUKHET
pacxoXxaeHne NMMeH KOMMOHEHTOB: B IEPEBE NPOEKTa 1 B Ha3BaHWUM BKNaaku byaeTt oTtobpakeHo HOBOE UMS
KOMMOHEHTA, a B MMeHM nporpamMmmel pegaktopa ST nma, npucBOEHHOE A0 NEPENMEHOBAHKS.
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Jepeeso npoekTa

v (=] Device

v [5) MNporpammubie 6a0ku

(¢ FB_1

b= PRG_1

Pacxoxnenne nMeH

PucyHok 4.10

MkoHka koMNoHeHTa B AepeBe npoekTa byaeTr noMmeveHa mapkepom u MpeaynpexaeHue, npu
HaBeAEeHUN Ha KOTOPbI 0TOBpasnTcs coobLleHmne:

A [internal_name koMnoHeHTa] MMeeT pacxoXkaeHue ¢
uMmeHeM danna

[N CUHXPOHW3aLUUN UMEH , NepeuMeHyinTe
KOMMOHEHT B fiepeBe NpoeKTa Ui BOCNOb3yUTeCh
WHCTPYMEHTOM CUHXPOHMU3aUumn

PucyHok 4.11

[nsa koppekTHON paboTbl HEOH6XOANMO BbINOMHUTE CUHXPOHU3aUuto UMeH. HaxxmuTte MNMKM Ha KOMNOHEHT ¢
pacxoXaeHnem MMeH 1 BbibepuTe:

*  CHWHXPOHM3UPOBaTb NO UMEHU B AepeBe — KOMMOHEHTY ByAeT NPUCBOEHO UMS1, 0TOBpaKeHHOEe B
AepeBse npoekTa.

*  CUHXPOHM3UPOBaTb NO MMEHU U3 peaakTopa — KOMMOHEHTY ByaeT NprcBOEHO NV,
otobpaxeHHoe B pegakTtope ST.

+ TMepenmeHoBaTb — NoATBEPANTE BBOA NPEOSIOKEHHOIO UMEHMN.

NepeunmeHoBaHMe NporpamMMbl, UMetoLL e NPUBSA3KY.

Ecnu nameHnTb MSA Nnporpammel, NPMBSI3aHHON K 3agave, To Nocrne nepeMMeHoBaHns nporpamma byaer
oTobpaxaTtbcsi B cuctemMHon nanke NporpammHbie Br10KM B epeBe npoekTa n byaeT MMeTb cTaTyc
HenpuesA3aHHoN. [porpamma ¢ npexxHuM umeHem ByaeT oTobpaxaTbCs B JepeBe NpoekTa 1 BO BKMagke

MeHexep 3agad, NTOMeYeHHas MapkepoM KPacHOro KpecTuka . "TMporpamma Obina yaaneHa unm
nepevMmeHoBaHa". 3agadva, K KOTOPOM BbINOMHEHA NPMBSA3Ka NepeMMeHoBaHHON Nporpammel byaet
nogYepKHyTa KpacHbIM, MPU HaBe4EHUM MbILLKM BO3HMKHET NOACKa3Ka C ONMMCAHNEM OLLNOKM:
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~  [=2 Meneaxep zagauy

. my_task
MpueA3aHHBIe NporpaMMel |
programm_4
my_1
programm_4
mytask 1

programm_3 ! lMporpamma ‘programm_3" ne onpegeneta
lMperpamma Geina yaaneHa wiw
neperMeHoBaHa

7 programm_2

. task 2

Buigopn
programm_1

>

7 myprogramm_3

PucyHok 4.12 — OTo6paxeHue olWNOKM B AepeBe NpoeKTa

YTto6bl yCTpaHUTb OLINGKY, BbIbepUTE OAMH U3 BApUaHTOB:

o OTBSKMTE NEPEUMEHOBAHHYIO NPOrpamMmmMy — B KOHTEKCTHOM MEHIO NPUBSI3aHHOM NPorpaMmbl
BblOoepuTe OTBsA3aTh Nporpammy (Delete). Nporpamma 6yaeT yaaneHa u3 gepesa NpoekTa u
MeHekepa 3agau.

» Co3spaviTe HOBYIO NporpaMmmy C NPeXHUM MMEHEM — CO3[aHHas Nporpamma aBToMaTUYeCKM
NPUBSIKETCA K 3aaa4e.

* Ypganute 3agadvy, CBA3aHHYO C HECYLLECTBYOLLEN NpOorpaMMon.

4.2.1.2 Pepaktop ST

Bknagka pepakrtopa yHKUMW/YHKUMOHANbHOrO 6rioka/mporpammbl NpegHasHadeHa s HanmcaHus koga Ha A3blke
nporpammupoBaHua ST. MNogpobHee npaBuna paboTbl Ha A3bIke ST paccMoOTpeHbI Aanee.

UTo6bl OTKpbITL BKNAaKy peaaktopa ST aBaxabl HaxxmuTe JIKM Ha umMs nporpamMmHOro oObekta B epeBe NPOoeKTa,
UK BOCNONb3yNTECh KOHTEKCTHLIM MeHto POU:

Jlepeeo npoekTa
v [Z Device
3 MNporpammHele Gaoku
FB_2
FC_1
programm

programm_1 Omwpoits Retumn

programm_2 Ynanutb Delete

PucyHok 4.13 — KoHTekcTHOEe meHio POU

Bknagka COoOepXUT UM4a nporpamMmmHOro obbekTa, a Takke none AnA HanucaHusl kKoaa. CTpOKI/I aBToMaTn4eckun
HYMepYyHKTCA B npoLecce HanncaHna koga.
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Bknagka pegaktopa
ST nporpammsbl

programm X

programm

PucyHok 4.14

CopepXnt HepegakTupyembin 3arornoBok NporpaMmma: <UMsA_nporpaMmmbI>, KOTOPbIN
ABNAETCA OObABNEHNEM NPOrpamMmmbl (AONOMHUTENBHO OObSBMASATL NPOrPaMMy B KOAE He
Tpebyetcs).

Ctpoka END_PROGRAM sBnsetcsa obs3aTenbHOM 3aBepLUatoLen YacTbio KOHCTPYKLUK
06bABNEHNA KOMMNOHEHTA.

B Tene nporpaMmbl pacnonoxeH 6nok 06bABNEHMSA NOKanbHbIX NEPEMEHHBIX B TEKCTOBOM
BUIE.

Bknagka pegaktopa
ST dyHKumMm

PucyHok 4.15

CopepxuT 3aronoBok @YyHKLUMA: <UMSA_YHKUMN>, KOTOPbLIV 9BNSeTCA 06baABneHmem
yHKUMM (OONONMHNTENBHO 00BABNATE PYHKUMIO B KOAE He TpebyeTcs), a Takke Tun
BO3BpaLLaemoro 3HavyeHus. CMeHWUTb TMN BO3BpaLLaeMoro 3Ha4eHnst MOXHO B fito6on
MOMEHT, A4N19 9TOro HAa4YHUTE BBOAMTb HOBOE 3HAYEHEe — aBTOOOMNONTHEHME NPEANOXNT
BO3MOXHbIE BapUaHTbI.

Ecnu ctepeTb TMN AaHHbIX DYHKLMM 1 HaXaTb Ha Ntoboe mecTo B pegaktope ST, TO
yHKUMA aBTOMaTU4eCckn npumeT Tun gaHHbix VOID*.

Ctpoka END_FUNCTION sBnsetcs obssatenbHOM 3aBepLuaroLert 4acTbio KOHCTPYKLMK
06bABMNEHNS KOMMNOHEHTA.

B tene dyHkuum pacnonoxeH 6nok o6bABNEHUs NokanbHbIX NepeMeEHHbIX B TEKCTOBOM
BUae.
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Bknagka pegaktopa
ST dyHKUMOHANBHOIO
6noka

PucyHok 4.16

CoaepxunTt HepeaakTUpyeMmbin 3arofioBok @yHKLMOHaNbHbIN 6nok: <ums_¢6>, KoTopbIn
ABnseTca 06baABNeHNneM PyHKUMOHaNbHOro 6roka (oNoNHUTENBHO 06BABNATL
yHKLUMOHarnbHbIN BNoK B Koae He TpebyeTcs).

Ctpoka END_FUNCTION_BLOCK siBnsieTcs 06s13aTenbHONM 3aBepLUaloLen YacTbio
KOHCTPYKUMMN OObSABNEHNS KOMMOHEHTA.

B Tene gyHKUMOHaNbHOro 6roka pacnonoXeH 6110k 00bsIBNEHNS NTOKaNbHbBIX BXOAHbLIX U
BbIXOAHbIX MepPEeMEHHbIX B TEKCTOBOM BUAE.

*- T1n gaHHbIX VOID B A3blkax nporpaMmMmpoBaHnA o3Ha4aeT «NyCToTy» UM OTCYTCTBME BO3BpaLLlaeMOoro 3Ha4eHus.

NMPUMEYAHUE
B ogHom POU goctynHo o6bsiBneHne TonbKo 04HOMo NnporpaMmMHoro oobekTta. B cryyae oGbsiBneHus

HECKOMNbKNX NporpaMmmMHbIx 06bekToB B ogHOM POU BO3MOXHbI OLLMOKM KOMOUNSALUN.
B ALTA IDE nopgaepxaHa nHTennektTyansHas noAacBeTka kofa, aBToAoMNoNMHeHne U JuarHocTuka koga.

ABTOOOMNMONHEHUe

ABTOAOMOMHEHNE NO3BONAET NoNny4YnTb CNUCOK BO3MOXHbIX BAapMaHTOB KOAA Ha OCHOBE TEeKyLlero KOHTEKCTa U
YaCTNUYHO BBEOEHHOIO TEKCTa.

OKHO aBTOOOMOSHEHUSA OTKPLIBAETCS aBTOMAaTU4eCcKku, B Mpouecce Hanucauusa koga. Npyu HeobxogumocTh OKHO
aBTOOOMOMHEHMST MOXHO OTKPbITb NpuHyauTenbHo, ans atoro Haxmute CTRL + SPACE, ecnu mecto B koae
npeanonaraeT HanMyne BapmaHToOB aBTOAOMOMHEHUS, TO OKHO OTKPOETCS.

programm® X

programm

wbitmas ut
FB 1
FB_2
CHAR
WCHAR
BOOL
STRING

WSTRING

3 UTh. Tab - 3aMeHnThL

PucyHok 4.17
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M3 npennoXeHHbIX BapMaHTOB C MOMOLLbIO CTPENOK UMK MbILLKK BblGepuTe HyXHbIR, Haxmute JIKM, nubo Enter -
cnoBo pgobasutcs B koa. Ecnu Haxatb knaeBuwy Tab, TO BbiGpaHHbIN BapuaHT 3aMEHWUT CIOBO, MPU HanucaHuu
KOTOPOro OTKPbINIOCb OKHO aBTOAOMONHEHMS, BKITOYas yXXe BBEAEHHbIE CUMBOIIbI.

Mocne pobaBneHWss crnoBa OKHO  aBTOAOMOSTHEHUSI 3aKpoeTca aBTOMaTu4ecKu. Takke 3aKpbITb  OKHO
aBTOAOMONHEHNSA MOXHO C MOMOLLbIO KnaBuwmn Esc, nmbo HaxaTtuem JIKM 3a npeanenamMmm okHa aBToaoMNoJIHEHUA.

[AnarHocTtuka

ALTA IDE BbInonHsieT aBTOMaTU4eCKyto NpoBepky Koga B pepaktope ST, B pesynbrate 4ero dparmMeHTbl koaa,
cogepXawue OWMOKM unu 3ameyaHusi, oTobpaxalTcs C nogyepkuBaHuem. [logaepxaHbl pasHble BapuaHThbl
OnoBEeLLEHNI:

Tun OTo6paxeHue B peaaktope ST OTo6paxeHne MHOpMaLMOHHOIO
coobLeHusi

Owwnbka

MpenynpexaeHune

MHdopmaums

Moackaska

Mpn HaBegeHWM Kypcopa MbIWKM Ha MOAYEPKHYTbIM dparMeHT OoToOpaxaercs BCnnbiBalowas nogckaska ¢
onucaHuem npobrnembl. Ecnu ansa ogHoro coparMeHTa HangeHo HECKOMBbKO NPobnem, OHW BbIBOASITCS CMIUCKOM:

WORD;
BYTE
REAL ;
Syntax Error: expected SEMICOLON
Syntax Error: expected IDENT
Syntax Error: expected END_VAR_KW

Syntax Error: expected a stmt

PucyHok 4.18

[MporpaMmmMHbIN 06BHEKT, coaepKaLLnii OLMBKN B KOAe, TaKKe BblAENseTcs B AepeBe npoekTa nog4epkuBaHneMm.
[ns yctpaHeHns ownbkm:

1. Hanante nogyepkHyTbIN bparMeHT.

2. Haeegute Kypcop - npountanTe coobLieHue.

3. WcnpasebTe kog.

4. Yb6eguTech, YTO NOAYEPKMBAHUE UCHESNO.

Mouck/3ameHa

C nomowbto covetaHusa knaeuw CTRL +F MOXHO BbI3BaTb NaHerb noucka/3ameHbl oparMeHTOB TekcTa (Cros,
CMMBOINOB, pas) B TekyLleM oTkpbiToM POU:
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Wckatb
PerynsapHele [Nokasatb lNokasatb
CINoBo

YuuTbiBaTh LenKOM BbIpaKeH!s npenbioyllee crenylllee
PETUCTP

CTpoka noucka 3aKpbITh

i

CTpoka 3amMeHbl

No matches found

[Nowarosan 3ameHuTb
3aMeHa BCE

PucyHok 4.19
4.2.2 MeHepxep 3agav

KomnoHeHT MeHemkep 3apay npenHasHayeH Ans CO34aHUsi, MOHUTOPUHIA U ynpaeneHus 3agadamu. [Nomoraet
CreauTb 3a NpUopuTETaMM 3a4a4y U NepuoaaMm BbINOMHEHWs!, a Takke 00GaBNATL 3a4adn, KoTopble NpeacTaBneHb!
B Mepapxuu B o6nacTu Aepesa NnpoekTa.

v [£) MeHeaxep 3agau
v [ task 1
7 programm
) programm_1
v [ task 2
) programm_3
) programm_2

task 3

|__-E'1

programm_4

PucyHok 4.20 — MeHemxep 3agay B AepeBe NpoekTa

Mop kaxxgonm 3agadven pacnonaraeTcs CIUCOK NPYBSA3aHHBIX MPOrpaMm (Mpu Hanm4ymm), Kotopble ByayT BbINONHATLCH
B pamkax 3agjayu. PaspelueHHoOe KonuyecTBO NpMBSA3bIBaEMbIX K 3aa4e nporpaMm 3aBucuT ot npubopa. Ans Toro,
4YTOOblI CBEPHYTL/Pa3BEPHYTb CMUCOK MPUBA3AHHBLIX MPOrPaMM HaXKMWUTE Ha CTPeriKy, pacrionoXeHHylo crieBa OT
nmeHu 3agavun. Ecnn ctpenka oTCyTCTBYET, 3HAUUT K 3agaye He NPUBA3aHO HU OQHOW NPOrpaMmbl.

Twun 3agay 1 BIIOXXEHHbIX 35IEMEHTOB MOXHO onpeaennTb No NKOHKE B AepeBe MNMpoeKTa:

Linknnyeckas sagava

3apaya no cobbITuo

NPUMEYAHUE
|I| B ALTA IDE TekyLlen Bepcun ans cosnaHns OCTYMNHbI TONbKO LIMKNNYECKNe 3agadun.
Mporpamma, NnpmBsidaHHas K 3agade
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B Clny4ae BO3HUKHOBEHUA ownbOoK, NKOHKM NomMevatoTcst MapKepamMmu:

Taobnuua 4.1 — Bo3MOXHble OLUMOKU

Fpadnyeckoe | Tun own6KMU BapuaHTbl ycTpaHeHus omnbKku
oToGpaxeHue

3agava coaepXxuT owmnobKy HaBegute MbILWKY ANs NonyYeHus nogckasku

Mporpamma npuBsidaaHa k HECKONbKUM Yaanurte noBTOPHbIE NPUBS3KM NPOrpaMmbl - A

3aga4am KOpPEKTHOW paboTbl NporpamMmmMa MOoXeT BbiTb
npuBsi3aHa K 3agade TONMbKO OaMH pas

|'|pV|BF|3aHHa9| nporpamMmma He cyulecrtByeTt . Co3p‘ap|-|-e nporpaMmmy ¢ UMeHeMm

(ynaneHa nnn nepenmeHoBaHa) yOaneHHon/nepeMmeHoBaHHON NPorpammbI,

OHa aBTOMAaTUYECKN NPUBSHKETCS K 3a4aqe.
* Ypanute nNpyBA3Ky yoaneHHon/
nepevMeHOBaHHOM NporpaMmel K 3agadve

Mpn HaBegeHUN Ha MapKkep BO3HUKAET NOACKa3ka ¢ nHdopmauuen ob owmnbke n cnocobax ucnpasneHus.

Y106kl OTKpbITh BkMagky MeHemkep 3apay asaxabl Haxmute JIKM Ha cuctemHyto nanky MeHemxep 3agay B
AepeBse NpoekTa, Ui BblIbepnTe B KOHTEKCTHOM MEHIO NYHKT OTKPbITh:

(=2 MeHemxep 3agau

_ Jobaeute CYCLE TASK
=, task_ 1

OtkpbiTh Return
programm

PucyHok 4.21

Bknagka MeHemxep 3aaay cogepXuT MHpopmaLmio 0 co3aaHHbIX 3agadvax, OCHOBHbIX HACTPOWKax, U NPUBA3aHHbIX
nporpammax (npu Hanuuum):

Menepxep zagau X

MoHwuTopuHr

3anava Tvn BbI3OBa [Npuoputet
v [F task_1 Liuknmueckwia 50
programm_1
programm_2
task 2 Linknmueckuii

programm_3

=, task 3 Linknmueckmii

programm_4

PucyHok 4.22 — Bknagka MeHegxep 3apgay

+ 3apga4ya — MMsi CO3QaHHOM 3a4a4yun N UMeHa nporpamm, nNnpnBA3aHHbIX K 3agave (I'Ipl/l HaJ'IVI‘-IVIVI).
*  Twvn BbI30Ba — LMKNNYecKasn 3agadva unm 3agada no cobbITuto;

NMPUMEYAHUE
|I| B ALTA IDE TekyLien Bepcun Ang co3gaHns 4OCTYMHbI TOMbKO LIMKNUYECKMUE 3a4a4un.
* MMpuoputetr — npuopuTteT BbiNonHeHus 3agaydu (ot 5 go 90, B 3aBUCMMOCTHM OT TUNa 3agauu, rae 90
HaMBLICLUNIA NPUOPUTET).
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nOpHD,OK BbIMNOJTHEHNA 3aday onpenendeTcd CornacHo yCtTaHOBNIEHHOMY NMPUOPUTETY U YCITOBUKO Bbi3OBa.
YcnoBreM BbI30Ba LIMKINYECKOW 3ada4m CNyXUT UCTe4deHne 3agaHHOro nHtepeara BpeMeHu.
|_|pVI BbINONMHEHUWN 3aa4y NPUMEHAKOTCA crieayowmne npasuna:

1. BbinonHsieTcs Ta 3agava, yCnoBu4 BbI3OBa KOTOpOIZ BbIMNOJTHEHbI, T.€. NPOLU0 YKa3aHHOEe BpeMA.

2. Ecnu Y HECKOJTbKMX 3a4a4y yCrnoBuaA BbI30Ba BbIMNOJIHEHBI OAHOBPEMEHHO, TO BbINOJIHAETCA 3agaYa C
HauBbICLLUM NMPUOPUTETOM.

3. Ecnu Y HECKOJ1bKUX 3agay yCIrioBuA Bbi3OBa BbIMOJTHAKOTCA OAHOBPEMEHHO, U NMPUOPUTET OANHAKOB, TO
nopAaAoK BbINONMMHEHUA TaKKUX 3a4ady He onpeneneH.

4. TporpamMmbl O4HOW 38434V BbINOMHAKOTCS B TOM Xe NOPSAKE, B KAKOM OHU NEpeYnCrieHbl B CrNCKe
MeHeaxepa 3agady 1 pacronioXeHbl B AEPEBE NPoeKTa.

5. [epen BbINOMHEHWEM NPUBSA3AHHBLIX NPOrpaMM B 3a4aqe NPOUCXOOUT CUHXPOHNU3ALIMS BXOO0B C
nepemMeHHbIMM, UCMOSb3yeMbIMM B NMporpaMmmax 3agadu. lNocrne BbiNosHEHUS MPOrpamMmM NPOUCXOAUT
aHasiormyHasi CUHXpoHU3aUuMst BbIXodoB. [pu kaxgom ctapTe NporpamMmMbl MPOUCXOAUT PUKCALMS 3HAYEHMIA
BCEX NepeMEeHHbIX NPoeKTa, KOTopble BGbiNn 3adoMKCMPOBaHbI, HE3ABUCMMO OT TOTO UCMONb3YTCA N
nepemMeHHbIe B BbIMOSTHAEMOM NporpaMmMe Unm Her.

Ons  ynpoweHuss MNOoHWMaHWs forvku paboTbl MPUMNOXEHUS Ha YCTPOWCTBE HWXEe MPUBEAEH MNpumep
nocrnenoBaTenbHOCTU BbIMOMHEHNS 3a[ia4 NPOeKTa.

Mpumep

MHoronoTo4Hoe BbIMONHeHWe 3afad. [locTaTouHO pPecypcoB Mpoueccopa Ans OAHOBPEMEHHOIO BbINONHEHWS
3apaq:

sapava, 5
NpyopuTET

Monb3oBaTenbckasn
3agaya 1

Monb3oBatenkckas
3agada N

|

CuHcTEMHbIE
3adaun

>
0 Maysa May3a Bpems

PucyHok 4.23

4.2.2.1 JlencTtBua ¢ 3agavyamm

Jo6aBneHue 3agaum

Ons pobaBneHus 3agaynm B NPOEKT BOCMOMb3YNMTECh KOHTEKCTHbIM MEHIO CuCTeMHOW nanku MeHepkep 3agad B
nepese npoekrta: lo6aButb CYCLE_TASK

(=2 Menemxep 3agay
Jobaeure CYCLE TASK

C2 KommyHWKaLmm

OTkpbITE Return

PucyHok 4.24 — KoHTeKcTHOEe MeHo cuctemHom nanku MeHeaxep 3apay

[o6GaBneHHasa 3agayva oTobpas3nTca B AepeBe NPOEKTa, Kak OTBETBNEHNE cucTeMHoM nanku MeHegkep 3agav:
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., Meneaxep zapay

[ task 1

PucyHok 4.25

CospaHHas 3agada no ymonyanuio umeet ums task_1 (MmMst cosgaHHOro KOMMNOHEHTA 3aBUCUT OT Npubopa). Kaxxgon
nocrnegyrowen 3agade OyaeT npucBavMBaTbCs CrieaylowWMn NopsiakoBbid HoMmep. lMNepeMmeHoBaHME [OCTYMHO B
MOMEHT co3aaHusl, MMbo Yepe3 KOHTEKCTHOE MEHI0 3adaun. [pu 3agaHUn KOMMOHEHTY MMEHW CreayeT yuYnUThiBaTb
npasuna umeHoBaHus a3bika ST, M y6eanTbes, YTo BbIOpaHHOE NMSt He AyOnupyeT Ha3BaHWe ApYrMX KOMMNOHEHTOB B
JepeBe NpoeKTa - Co34aHNe KOMMOHEHTOB C OAMHAKOBLIMW MMEHAMM HE J0MyCcKaeTCs.

B cny4ae, ecnm OOCTUTHYT NIMMUT pobaBrneHHbIX 3agay, NosiBUTCs coobuieHne 0b owmnbke:

Alta - X
(4}

"peBbll.lleH NUMHT CO30aHHbIX KOMNOHEHTOB

HeeozmoxHo aobaeuts komnoneHt CYCLE TASK, T.x. npeebiweH aumnt 16

9]¢

PucyHok 4.26 — UHcbopmaLMOHHOE OKHO

NMPUMEYAHUE
EI MakcumanbHoe KonnyecTso AobaBneHHbIX 3a4ad 3aBMcuUT oT npubopa.

KoHTekcTHOe MeHIo

llepeBo npoekTa B X  programm_1

v [Z) Device

HacTpoiikn yuknuyecko
[>3) MNMporpammHbie baoku

(=2 Meneaxep 3agay MNpuopwurer

=) task 1 50

task 2 [lobaeuTb NPUBAZKY NpOrpaMmmel

&
& prograr OTKpbITH Return
& prograr [NepeumeHoBaThL F2

5 task 3 Ynanuie Delete

PucyHok 4.27 — KoHTeKCTHOE MeHI0 3apayuu

C nomoLbi0 KOHTEKCTHOIO MEHIO 3a4a4n MOXHO BbIMNOMHNUTL cnegywouine OencTBus:

+ HNo6aBuTb NpUBA3KY NporpaMmmMbl — NPUBS3aTh NpoOrpaMMy K 3agade.

*  OTKpbITb — OTKPbITb BKNaAKy pefakropa 3agayuv B paboder obnacTu.

+ [lMepenmeHoBaTb — U3MeEHUTb UMS 3ada4n. KOMNOHEHTbI, B KOTOPbIX MCMOMb30Bariachb CCbIIKa Ha
nepeMMeHOBaHHy 3agadvy, OyayT noMevyeHbl Mapkepom OLLMGKN.

* Yganutb — yganutb BbIGpaHHyto 3agaqy.

NPUMEYAHUE
Mpv yaaneHun 3agaym ¢ NpMBA3aHHbLIMK NporpamMmmamMm yaansercs Tonbko 3agava, nporpamMmmbl
Mocne pobaeneHus 3agayn HeoH6XxoaMMO HAaCTPOUTb YCIOBMS BbIMOSTHEHWS U NPMBS3aTh NPOrpaMmbl.

OCTaloTCA B NPOEKTE N nNepexoadT B CTaTyC HENPUBA3AHHbIX.
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4.2.2.2 NpuBs3Ka nporpamMmbl

MpuBsA3aTL Nporpammy K 3agade MOXHO HECKOMNbKUMYK crocobamu:

1. C nomowbto drag&drop nporpammbl B iepeBe NpoekTa u3 nanky MporpaMmmHble 6110Ku B nanky:

* MeHenxep 3agay — 3agaya: NnpuBsA3aHHas nporpamma 4o6aBnseTcs BHU3 CNNCKa;
« MeHepxep 3agay — 3agaya — Mporpamma: npuesisaHHasi nporpamMmma fo6aBnseTcs Ha MecTo
BbIGpaHHOW NPorpammel, OCTarnbHble NPOrpaMMbl CABUralTCA BHUS.

2. C nomoLLbio KOHTEKCTHOIO MEHI0 ariemeHTa 3agaya B epeBe NpoekTa, BblbepuTe NyHKT lo6aBUTL
NPUBA3KY NPOrpaMmbl.

B OTKPbIBLLEMCA OKHE NMPUBA3KN NMpOorpamMmmbl BbI6epMTe HY>XHYIO nporpamMmmy, HaXxXMUTe KHOMKY COXpaHMTb.
rlpVIBFISaHHaFI nporpamMmma [obaBuTCS BHU3 CMCKa.

Mpw BbIGOPE NpOrpamMmel yYUTEIBAATE, YTO Y NPOrPaMM, UMEIOLLMX PACXOXKAEHUE UMEH, B CTIUCKE
oTobpaxaetcs umsi, ykazaHHoe B pefaktope ST:

I\ Hosan npussiska x 3agave task_1

Mporpamma Mpuesaska k 3apaue
HoBbii NpoeKT © T ¥ Q 63 PRG_1 X = My PRG

v [5) YerporicTso (MNK) porpamma: My_PRG (3 programm_1

v [ MporpamMMHbie 6noku (PC

E PRG_1 () programm_4

(3 programm_6

OtmMeHa

PucyHok 4.28

B npoekTe MOXeT NpUCyTCTBOBaTb HECKOSILKO NPOrpaMM, MMeLnX MOeHTUYHbIE MMeHa B pegakTope ST (B
AepeBe NpoekTa MMeHa 3TMX NporpamMm 6yayT oTnuyatbes). B aTom cnyyae k 3agave GyayT npuBsisaHbl Bce
nporpamMmsl ¢ BbIbpaHHbIM UMEHEM.

[nsa npuBa3KN HECKONbKUX NPOrpaMMm K 3agadye HaxXMnTe 1 yaepxusante kHonky Shift n ¢ nomowsto JIKM
BblgenuTe nporpamMmmbl, KOTopble TpebyeTtcs npussasaTte. Haxxmute CoxpaHuTb — BblAeNeHHbIE MPOrpaMmbl
OyoyT npuBA3aHbl K 3agaqe.

Bo3MOXHble OLMNOKU NPUBA3KN NporpamMmmbl
1. JluMmuT npmMBA3aHHbLIX NPOrpamMm.

B cnyyae, ecnv JOCTUIHYT NMUMUT NPUBSI3aHHbIX K 3aa4ve nporpaMm, NosiBUTCs coobLleHne 06 owmnoke:

Alta - *
4

"PEBI:IIIIEH AWMMHT COZAaHHbIX KOMNOHEHTORB

HeeoamoxHo A0GaEMTE NPUEASKY NPOTPaMMEI, T.K.

npeebilWeH AUMAT 4

PucyHok 4.29 — UHdopmaLMOHHOE OKHO

2. MHoOXecTBeHHbIN BbI30B.

B cnyyae npuBsisku nporpaMmmel, ke NpuBsi3aHHOM K 3afa4e BO3HUKHET formyeckas owmnbka. Mporpamma
npuBsXeTcs, 3agaydn 6yayT nog4epKHYThl KpaCHbIM LIBETOM, MKOHKA NOBTOPHO NPUBSA3aHHOW NporpaMmbl
0TOOPa3nNT MHOXECTBEHHbIN BbI30B. [pn HaBeAeHWM MbILLKM Ha 3ada4vy (nporpaMmy) NosiBUTCS
BcnnbliBakoLee cooblleHne o6 omnoke.
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4 PaspaboTka npoekTa 1 nopsigok paboTol

MNpuBA3aHHbIE NPOTrPaMMBl

Wima nporpammel

proaramm 1
L MNporpamma "My _prg’ BhiSbIBSETCA M3 HECKONBKWAX MECT.

k MHOXECTBEHHEIH BLIZDE nporpaMm zanpelleH

PucyHok 4.30 — OTo6paxeHne MHOXeCTBEHHOrO BbI30OBa

[nsi KoppekTHOW paboTbl NporpaMmbl TPEOYETCS yaanuTb NPUBA3KY K OOHON 13 3aaad, B MPOTMBHOM Criyyae
BbINOMHEHWE NPorpaMMbl MOXET ObITb HEKOPPEKTHO.
CMeHa nopsiaka Bbi3oBa NPUBA3aHHbIX NporpamMm

Mporpammbl B 3agade BbIMOMHAKTCA B TOM MOPsSAKE, B KOTOPOM OHW PacrnonoXeHbl B [epeBe MpoekTa
(nepeyncneHbl B cnucke MeHemxkepa 3agad). [Mopsaok BbINONHEHUS NporpaMmbl B 3agadye MOXXHO CMEHUTb METOAOM
drag&drop B gepeBe npoekrta. [1na nepetackuBaHusa SOCTYMHa Kak O4Ha Mporpamma, Tak U HECKOIbKO (BblGoOp C
NoMoLLbIo yaepXaHus kHonku Shift n JTIKM).

YpaneHve npuBsA3KU nporpamMmm
Ons yoaneHus npuBsskyM NporpamMmmbl BOCMOSb3YNTECH KOHTEKCTHBIM MEHIO MPOrpaMMbl, PacrnooXeHHOW B AepeBe
npoekTa B cucteMHon nanke MeHexep 3agauv:

. MeHeaxxkep 2apau

= task 1
programm_1
) programm_1

Orenzate nporpammy

LS KommyHukaumm

PucyHok 4.31

Bbibepute OTBA3aTL NpOrpammy

« nporpamMmMa bGyaeT yganeHa u3 cnvcka npuBs3aHHbIX NporpaMm;
+ B cucTeMHoW nanke MNporpaMMHble Groku B AepeBe NpoekTa NnporpaMmMa NpuMeT cTaTyc HenpuBaA3aHHON.

4.2.2.3 Llnknuyeckas 3apgaya

LlI/IKJ'II/I‘-IeCKaﬂ 3ajadya BbI3blBA€T [MpuBA3aHHble nNporpamMmmbl nepunoan4eckn B COOTBETCTBUM C 3agaHHbIM
nonb3oBartesieM nHTepBasrioM BpeMeHuU.

Cxema BbINonNHeHus uuknudeckon sagaym Ha MNJK npuBeaeHa Huxe:
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4 PaspaboTka npoekTa 1 nopsigok paboTol

BpemA Hayana UMKNa 3agaqm

Hauano CHHXPOHU3ALUS |
paboTsl BXOJ0B

v

dukcauus
3HaYeHwui
nepemMeHHbIX™

v

BeinonHeHue
NOTUKK

v

OTITGETTTE]
3HauYeHMuii
nepemMeHHbIX*

CUHXpOHU3aLUA
BbIXOA0B

v

PacueT yukna

v

OxupaHue
(naysa)

BpemA OKOHYaHWA LMKNa 3agaun

PucyHok 4.32

bnokn, oTmeyeHHble 3BE3go4kon (*), BLIMOMHAKTCA TOMBKO MNPW  HanNWuMU  3afaHHbIX MNofb3oBaTenem
DMKCMPOBAHHBLIX 3HaYeHWA nepemeHHbIX. Ecnn  dukcMpoBaHHblE 3HA4YeHUs OTCYTCTBYIOT, [AaHHble 6rnoku
WCKIOYaloTCAa U3 LMKna.

Mocne cosgaHnsa 3ada4n HeobxoauMo 3amaTh HACTPOMKKU. [N 3TOr0 OTKPOWMTE OKHO pefakTopa 3aJaqu OOHUM 13
cnenyoLmx cnocobos:

« pBaxabl WwWénkHute JIKM no anemeHTy 3apaya B epeBe NpoeKTa;
* BblbepuTe NYHKT OTKPbITb B KOHTEKCTHOM MEHIO anemeHTa 3apgayva B epeBe NpoekTa.

HacTpoiikn UMKNMYecKoi 3agaun |

ﬂpHOpHTeT HEpIr‘IO,[I, BbLIZ0OBa, MKC Konuuecteo BLIZOBOB

50 1000 \ __| OrpaHuunTb KONMYECTEBO BLI3OBOE:

PucyHok 4.33 — HacTpouku Liuknuyeckomn 3agaum

3anonuure:

* [Mpuoputetr — npropuTeT BbiNonHeHns 3agadn. Yucno ot 5 go 50 co cneayoLwmmm 3HadyeHuamm: 50 -
CaMblI BbICOKUI, 5 — caMblii HU3KUI MPUOPUTET;
+ [lepuvop BbI3oBa, MKC — Mepuof BpeMeHu (B MUKpPOCEKyHAaXx), MOCne KOTOpOro 3agava AomkHa ObiTb
Bbl3BaHa B 0MepeaHon pas;
*  OrpaHM4YMTb KONMMYECTBO BbI3OBOB — MOCTABLTE ranioyky, U BBeAUTe Yncho, ecnu Tpebyercs
OorpaHM4YeHne KoNM4ecTBa BbI30BOB 3a4auMu;
B cnyyae HegonycTMMOro 3HavyeHus noboro 13 napameTpoB OKHO BBOAa OyaeT BbiAeneHO KpacHbIM LBETOM:

* none napamerpa He MOXeT OblTb MyCTbIM;
* BBELEHHOE 3Ha4YeHue He COOTBETCTBYET TUMY AaHHbIX, 4OMYCTUMbIA hopMaT BBOAA LIENOYUCTIEHHBIN;
* BBeOEHHOE 3HaYeHue BHe AnanasoHa.
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4 PaspaboTka npoekTa 1 nopsigok paboTol

anI HaBeLeHUn Kypcopa MblILlln 0T06pa3VITCﬂ cooOLleHNe ¢ TEKCTOM OLLNOKM:

MNepuoa BuizoBa KnnuuscTan RRAnROE

2blabie D HedoppexTHoii GopMaT napameTpa Mepuoa BLI30Ba |,

PucyHok 4.34

Pasgen penakTopa LMKIMYECKOM 3aga4um anBﬂ3aHHble nporpamMmmMmbl COOEPXUT CMUCOK NPpUBA3aHHbIX NporpamMmm B
nopsAgke nx BblMOJTIHEHUA.

lMNpuBAZaHHbIE NpOTpPaMMbl
WMima nporpammel
programm_1

~

programm_3

programm_2

PucyHok 4.35

4.3 CoxpaHeHue n cOopKa npoekTa
CoxpaHeHue npoekTa
COXpaHl/ITb BCe USMEHEHUA B NPOEKTE MOXHO OAHUM U3 cneayrwmnx Cnoco6oB:

1. Yepes MMaBHoe meH—®Pann—CoxpaHUTb NPOEKT.

2. Haxatuem kHonkn CoxpaHUTb NPOEKT Ha NaHenu UHCTPYMEHTOB.
3. C nomoubto covetaHmsa knasuwl Ctrl+S.
MHdopMauus ByaeT coxpaHeHa B nanky NpoekTa, no nyTu, ykasaHHOMY Mpy CO34aHUM NpoekTa.

HecoxpaHeHHble n3aMmeHeHus o6o3HavatoTcs B ALTA IDE 3HaukoM * psijOM € Ha3BaHWEM BKITaOKMU:

Hactpoiikm coeamHenna* X

PucyHok 4.36

Mpn nonbiTKe 3aKpbITb BKNaAKy, COAEPXallyld HEeCOXpaHeHHble M3MEHeHus, oTobpasvTca AManoroBoe OKHO C
npeanoXeHnem coxpaHnTtb WU3MEHEeHUA. B cny4yae Bbl60pa ,Ela I/IHd)OpMaLl,I/IFl, coaepxawadaca BO BKnaake
coxpaHuTcs B npoekTe. [Npu Bbibope HeT Bknagka 3akpoetcs 6e3 coxpaHeHUst U3MEHEHWA.

C6opka npoekTa

C6opka npoeKkTa — 3TO MPOLECC MOArOTOBKM MpOEKTa K 3anycky Ha ycTpoictee. B xoge cbopkum Bce chainbl
npoekta obpabaTbiBaloTCA M MpeobpasyloTcss B UCNOMNHAEeMble dannbl C MNpPUMOXKeHWeM, KOTOpble copepkat
Nonb30BaTeNbCKYy NPOrpaMmmy 1 MOryT ObITb 3arpy>KeHbl U BbIMOINHEHbI HA YCTPOWCTBE.

[ns COOpKM npoeKTa HaXMUTE KHOMKY . Ha naHenun uHcTpymeHToB. ALTA IDE aBTOMaTtnyecku BbINOMHUT
COXpaHeHue BCeX BKadoK, B KOTOPbIX MPOM30oWwnu n3meHeHus. KHomnka nepewger B crtaTyc peanusaumm cOopku

Mocne okoH4yaHws cbopku B nanke .../{lNanka c npoekmowm Alta}/Build/dev/out reHepupytoTtca Tpu danna:
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4 PaspaboTka npoekTa 1 nopsigok paboTol

DT KOMMBIOTED JokymeHThl Alta Project_1510 Build dev out

1A [aTta u3MeHeHWA Tun Pasmep

. libplc_prg.so 24.08.2026 14 Dain "SO" 8 056 Kb
B libsys_prg.so 24.08.2026 14: ®aiin "SO" 14 122 Kb
. plc_prg.out 24.08.2026 14 Wireshark capture ... 5975 Kb

PucyHok 4.37

MHdopMaLMOHHbIE COODLLEHNS, NPeaynpexaeHnsl, a Takke BO3MOXHbIE OLLIMOKN, BO3HMKLUME B npouecce cOopku,
OynyT oToOpaxaTbCsl B OKHE BbIBOAA, PACMNONOXEHHOM B HUXHEN YacTh ocHoBHOro okHa ALTA IDE.
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5 Pabota c ycTponicTBOM

5 Pabota c ycTpoMcTBOM

[ns HacTpoviku ycTpowcTBa BbIMNONHWUTE ABOWHOM knuk JIKM no snemeHTy YCTpoMCTBO B AepeBe NpoekTa, nmbo
BOCMOMb3yNTECh KOHTEKCTHLIM MEHIO YCTpoMCcTBa: BbibepuTe NyHKT OTKpbITbL U OTKpbITL cnpaBa. OTkpoeTcs
BKNaJKka C HacCTpoWKamMu, KOTopasi COCTOUT U3 AepeBa HAaCTPOWMKM YCTPOMCTBa 1 paboyen obnacTu:

Bknagka HacTporku
yCTpoWcTBa

Coemeaiaa [FOM1)

Coveriasen [FIHZ)

[epeso HacTpoiiku 5
yCTpoWcTBa . Creream: FOM3)

Comersaan (FOHA)

Paboyan obnacts
HaCTPOWMKK YCTpOWCTBA

PucyHok 5.1 — OkHo HacTtpowka ycTponcTBa

HanonHeHne [lepeBa HaCTPOMKN YCTPOMCTBA 3aBUCUT OT YCTPONCTBA.

C nomoLbt0 KOHTEKCTHOrO MEHIO 3fIeMEHTa YCTpOﬁCTBO B ,U,epeBe npoeKTa MOXXHO BbINOJTHUTL pAn OEeNCTBUIA:

<F YcTaHOBWTL CoeAWHEeHWe

Hactpoiiku coeanHeHnA

OTkpbITE Return

PucyHok 5.2

* YctaHOBUTb COeAiNHEHNE — YCTAHOBKa COEAMHEHUS C YCTPONCTBOM;
+ HacTpoikn coeamHeHns — HacTpovika napaMmeTpoB COeQUHEHUS;
*  OTKpbITb — OTKPbITUE OKHA HACTPOEK YCTPOWNCTBA.

5.1 Hactpounka BxoaoB/BbIXO40B YCTPOUCTBA

HacTpouTb Bxoabl/BbIXoabl YCTPOUCTBa MOXHO B okHe Device. OTkpoiTe BKnaaky ogHUM U3 cnocobos:

* ¢ nomoubto asoniHoro knuka JIKM Ha anemeHT Device B gepeBe npoekTa;
* [1KM no anemeHTy Device — nyHKT OTKpbITb U OTKpbITHL CnpaBa.

B [epeBe HacCTPOMKMN yCTPONCTBA BXOAbI/BbIXOAbl CrPYNNUPOBaHbLI NO TUMNaMm:
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5 Pabota c ycTponicTBOM

Device X

FDI (HeTbipe cuéTumka)

FDO
DI
DO

[Nepudepns

PucyHok 5.3

NMPUMEYAHUE . .
III HanonHeHne obnactn HaCTPOKM BXOA0B/BbIXOA0B 3aBUCUT OT YCTPOWCTBA.

> y
[na oTobpaxeHWs BXOAOB/BLIXOAOB, COAEPXKALUMXCS B TPyNne, HAXMUTE Ha 3HAYOK , pacronoXeHHbIA nepes
Ha3BaHWeM rpynmbi.

Ecnu B rpynne Bo3aMoxeH BbIGOp KoHUrypauum Bxoga/Beixoaa, To PSAOM C Ha3BaHWEM Fpynibl PACMONOXeH 3HAYOK

(2]

Ml KOTOPbIV MO3BONSAET BblIOpaTh KOHPUIYpaLMIO U3 NPEATOKEHHOIO CrncKa:

Device X

FDI (MeTbipe cuéTunka) ButoBas

3
FDO FDI (AB 3HKkOAep v 2 cueTumka)

FDO 1 FDI (MeTbipe cuéTumka)

FDO 2 FDI ([lea AB sHkoaepa)

PucyHok 5.4

Mocne BbIGopa KOHUrypaumm B paboyenn obnactm oTobpas3ATCs OCHOBHblE HACTPOWMKM BXOOOB/BbIXOAOB AN
JaHHOWN KOHurypauuu:

BuToBan Macka
Mapametp 3Hauenne/lle... Twn goctyna Twn AaHHBIX 3HaueHWe no ... Makc. zHaueH... 3HaueHue KommeHTtapuii
JuckpeTHoe 3Hau... YreHue BYTE AuckpeTHoe 3Hay
Cuerunk (FDI1)
Mapametp 3nauenmne/lle... Tun goctyna Twun AaHHBIX 3HaueHWe no ... Makc. 3HaueH... MuH. 2HaueHUE KommeHTapuid
Konnuecteo umMny... 0 Yrenune UDINT 0
Cuerunk (FDI2)
Mapametp 3nauenune/le... Tun gocryna Twun AaHHbIX 3HaueHWe No ... Makc. 3HaueH... MuH. 2HaueHue KommeHTapui
Konnuecteo umMny... Yrenne UDINT 0
Cuerunk (FDI3)
MNapametp eflle... Tun goctyna Twn AaHHBIX 3HayeHWe No ... Makc. 3HaueH... MuH. sHaueHue KommeHTapui
Konuuecteo umMny... YreHue UDINT 0

Cuetumk (FDI4)

Mapametp Tun goctyna Thn AaHHBLIX 3HaYeHWe No .. Makc. 3HaueH... 3HaYeHUue KommeHTapuid

Konuuecteo umMny... YreHue UDINT 0

PucyHok 5.5
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5 Pabota c ycTponicTBOM

Ecnun gns Bxoga/Bbixona npegycmMmoTpeHa HaCTp0l7IKa pexunma, To pAoomM C Ha3BaHNeM BXoga/Bbixoaa OTO6pa)KaeTCFI

FDO 1 JnckpeTHbIi BhIXOA,

Ha3BaHWe pexunma u TPeyrosfibHbIN Mapkep , IPM HaXaTuM Ha KOTOPbIN

OTKPOKTCA AOCTYMHbIe ONnA Bbl60pa peXxnmbl:

JnckpeTHLIA BeIXOA,

[eHepaTop

Brixoa, LM

PucyHok 5.6
Ecnu mapkep oTCyTCTBYET, 3Ha4MT BbIOOP pexuma Anst 4aHHOTO BXo4a/BbIX04a HEBO3MOXEH.

Pa6ora c napameTpamu
HacTtpolika BXO4OB/BbIXOO0B:

Device X

2 FDI Macka BeIX0g08

~ DO

Mapat 3navenwme/Me... Twvn goctyna Twun AaHHBIX 3Ha4YeHrEe Mo yMo... Makc. 3HaYeH... MuH. sHaueHue Ki Tapui

Macka BbIX0A0B
Bits ts 3anuce BYTE aCcKa BbIXOJOB

2> Periphery

PucyHok 5.7

MapameTpbl, AOCTYNHbIE ANA BBOAA:

+ 3HauyeHue/llepeMeHHass — BO3MOXEH BBOA 3HA4YEHUS UNN NPUBSA3Ka NepeMeHHoN K napameTpy. [MNpu
NpuBsa3Ke NepeMeHHON JOCTYNHO aBTO4OMNOMNHEHME;
*  KomMmMeHTapui — nonb3oBaTenbCKnii KOMMEHTapPUNA.

Mons, 3anonHAeMble aBTOMaTUYECKU (TOﬂbKO Aansa npOCMOTpa):

* MapameTp — HaMmeHOBaHWe NapameTpa;

+ Twun poctyna — yTeHue/3anuce;

* Twun AaHHbIX — TWN AaHHbLIX NAPaMeTpa;

+ 3HayeHue No YMOMYaHUK — 3HAYEHUE MO YMONYaHUIO;

* Makc. 3Ha4YeHue — MakcMMaribHoe 3Ha4YeHne napameTpa;
* MwuH. 3Ha4YeHne — MUHUMAIbHOE 3Ha4YeHNe NnapameTpa.

Mpy HaxaTMM Ha 3HaYOK , HaxogslWuWiics B 3aronioBke cTonbla, OCYLLECTBMNSETCA COPTMPOBKA MO
neKkcukorpagMyYeckomy nopsiaky.

5.2 Nepudepusn

Hanuune n coctae pasaena MNepudepus 3aBucuT OT yCTPOKCTBA.

B pasnene Mepudepus otobpaxkaeTcsa cucTeMHas U guarHoctTudeckas MHGoOpMaLms O pecypcax YCTPOWCTBa, a
Takke napameTpsbl, 419 KOTOPbIX MOXHO:

* MpocCMaTpuBaTh TEKYLLEE 3HAYEHUNE;

* 3apaBaTb 3HadeHue (ecnv napameTp NOAAEPXKMBAET 3arMMUCh);

* MpuBA3bIBaTb NEPEMEHHYIO0 NPOEKTa AN UCMOMNb30BaHKA B Nporpamme (ecrnv napameTp nogaepxusaeTt
NPUBA3KY).

Paszgen Mepudepusa Haxooutca B okHe Device nocne cnucka OOCTYMHbIX BXOAOB/BbIXOAOB ycTponcTBa. OTKPbITh
okHo Device MOXHO oaHUM M3 clNocoboB:

« pBonHon knuk JIKM Ha anemeHT Device B oepeBe NpoekTa;
* [1KM no anemeHTy Device — nyHKT OTKpbITb Ui OTKpbITL CNpaBa.
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5 Pabota c ycTponicTBOM

Device X
FDI (HeThipe cuéTunka)
FDO
DI
DO

[Nepudepun

Yacel

MNamaATb

WcTounuk 2ByKOBOrO CMrHana
Croposxeeoi Taimep [JIK

Obwme cuctemHeie napameTpsl MK

Wudopmauma o MJIK

PucyHok 5.8
Moapo6Ho HanonHeHwe pasaena MNMepudepus onncaHo B AokymeHTe OnncaHne Tapret-cpbannos ALTA IDE.

Pa6ora c napameTpamu
HaxmnTe Ha CTPOKY C Ha3BaHUEM FpynMbl NapaMeTpoB, YTOObI OTKPbITb CIMCOK MapaMeTPOB rpynnbl U BbINOMHUTb
NpoCMOTP/MpUBA3KY/3annch (B 3aBUCMMOCTM OT TUMNa AOCTyna).

BHMMAHUE
Onsa MNJK110 nogaepxka napameTpoB Bo Bkraake Nepudepusa peannsoBaHa He NOMHOCTLIO: cpeaa

HaxoauTCcsl B MOCTOSIHHOW AopaboTke, U B TEKYLLEW BEPCUM NPUBA3KA NEPEeMEHHbIX U/UI 3anuch 3HaYEHUI
AN YacTV NapaMeTpPOB MOXET HE MPUMEHSITLCS.

Yacei

Mapametp e 3HaueHng/Te... Tun goctyna Tun AaHHEIX 3HAYEHWE MO ... Makc. HaueHKe MUH. ZHaUeHUE KommeHTapuii
YreHue BYTE
YreHue BYTE

YreHue BYTE eKyLLMIA AeHb

YreHune WORD EKYLLMA rog

YreHue BYTE

YreHue BYTE

Yrenmne INT

YreHue DT

PucyHok 5.9

MapameTpbl, AOCTYNHbIE ANA BBOAA:

+ 3HauyeHue/llepemeHHasa — BBeAWTE 3HAYEHME UMM MPUBSXKUTE NEPEMEHHYIO K napameTpy. [1pu npmssske
nepemMeHHoOn AOCTYNHO aBTOAOMNOMHEHNE;
*  KomMMeHTapui — nonb3oBaTenbCKnii KOMMEHTapPUNA.

Mons, 3anonHAeMble aBTOMaTU4YECKU (TOﬂbKO Ana npOCMOTpa):

* [lMapameTp — HaMMeHoOBaHME NapaMeTpa;

« Twun poctyna — uTeHune/3anucs;

* Twun AaHHbIX — TWN JaHHbLIX NAPaMeTPa;

+ 3HayeHue NO YMOMYaHUK — 3HAYEHUE Mo YMONYaHUIo;

* Makc. 3Ha4YeHue — MakcMMaribHoe 3Ha4YeHne napameTpa;
* MwuH. 3Ha4YeHne — MUHUMAIbHOE 3Ha4YeHNe NnapameTpa.
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Mpy HaxaTun Ha 3HaYoK , HaxogslWuWiics B 3arofioBke cTonbla, OCYLLECTBISIETCA COPTMPOBKA MO
neKkcukorpagUyYeckomy NopsiaKy.

5.3 NMoakntoyeHue yctponctaa K MK

MogkntounTte yctponcteo k MK ogHMM M3 O0OCTynHbIX cnocoboB, ykasaHHbIX B PykoBogcTBe Mo akcnnyatauum
npubopa.
MoakntodeHne k ALTA IDE goctynHo no nHtepdencam:

+ USB;

» Ethernet.

BHUMAHUE

A Mogandvkaums n Bepcusi NpoLUMBKM NOAKNMIOMEHHOrO Npubopa AomkHa coBnagaTth € 3arpy)XeHHbIM TapreTom.
B npotuBHOM cny4ae coegmHeHne C YCTPOMCTBOM He ByaeT yCcTaHOBMEHO. OTW NapameTpbl JOCTYMHbI ANS
npocmoTpa B web-koHdpurypartope ycTpoincTea, Bknagka CocrosiHne — O630p.

Ons paboTbl B onepauunoHHon cucteme Windows cnegyet yctaHoBuTb gparvisep RNDIS. Opavisep goctyneH B WEB-
KoHdMrypatope Ha cTpaHuue 3arpy3ku Unm Ha cante wWww.owen.ru.

HacTtpounka coeguHeHus
Mpy nepBOM NOAKMOYEHNM YCTPONCTBA HEOBXOANMO HAaCTPOUTbL coeauHeHne ¢ npubopom. [inga atoro:

1. Bblbepure:

* [maBHOe MeH — OHnanH — HacTponku coeauHeHus;
*  nnn HaxxmmTe HacTponku coegMHEeHUA B KOHTEKCTHOM MEHIO YCTPOWCTBA.
OTKpPOETCSA OKHO HAaCTPOEK COEANHEHUS:

Hacrpoiiku coeanHeHua*® X
AeTopuzauua (?)

Tlorux MNaponb

root ek

MapaMeTpbl coeuHeHUA

IP-agpec

192.168.0.10 83 YCTaHOBUTE COBAMHEHUE

HHdopmauua o nogKnioyeHHoM ycTpoiicTee (|

YcrpoiicTtBo NMpwnoxeHue
IP-agpec CocTtofiHue
Nms

Moaenb
Moandukauma

Bepcua npolumeku

PucyHok 5.10 — OkHo HacTponkn coeanHeHus

NMPUMEYAHUE
m MpenycTaHOBNEHHbIE 3aBOACKME HACTPONKN yKa3aHbl B PykoBOACTBeE MO aKcnnyaTauum npubopa.

MN3meHeHVe HacTpoek 4OCTYMNHO B web-koHdurypaTope.

2. Beegute gaHHble:

e Jlorun;

* [Mapons;
* IP-agpec;
* [opr.

3. Haxmwute YcTaHOBUTL COeaUHEHMe.
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Ecnun gaHHble BBeOEHbl KOPPEKTHO, TO coeauHeHue ByaeT yCcTaHOBMEHO, NosSIBUTCS BCMblBatollee cooblieHne o6
YCMeLIHON yCTaHOBKe COedMHEHWs, B OKHe OToGpasnTcs MHGOPMaLMs O MOAKMNIOYEHHOM YycTpoicTee u pabote
NPUNOXKEHWS:

WHbopMalia 0 NOOKNKYEHHOM YCTPORCTER

YeTpoRcTeo Mpunoxedue

IP-agpac 94.168.0.20 CocToAaHue He 3anyWweHo
Hma

Mogenk

Moaudurayma

BepcHAa NpownWBKH

CoeguHeHHe

@ CcoepwHeHMe ycTaHoBNEHD

B npoTtuBHOM cny4yae (3HayeHWe OTCYTCTBYET, NMMOO BBeAEeH HeBepHbIN hopmat) none sBoga OynoeT BblAerneHo
KpacHbIM, MpU HaBeAEHUN Kypcopa MbILLKN NOSABUTCA NOACKA3ka, cogepallas nHgopmMauuto o6 owmnbke. B npaBom
HWKHEM yrny paboder obnactn otobpasnTcs yBegomMmneHme ob onbke:

HacTpoiikn coeguHeHnna c
YCTPOWCTBOM HEKOPPEKTHBI MNK He
3afambl

CoepguHeHne He MoxeT BbiTb

yCTaHOBNEeHO

PucyHok 5.11 — YBegomneHue 06 owmnbke

Mocne COXpaHeHNd NpoeKkTa HaCTpOIZKVI COeANHEHNA COXPaHATCA, U FIOBTOprIVI BBOA HE n0Tpe6yeTC$|.

B cnyyae notepu coeqnHeHNs ¢ yCTPOMCTBOM OTOBPAasUTCA yBeAOMIIeHMe:

3 CoeavHeHWe C yCTPOWCTBOM

npepsanock

PucyHok 5.12

BknroyeHue 1 oTKNOYeHNe coeaUHEHUs C NpUGopom

B npoekte ¢ paHee BBedeHHbIMW HACTpPOWKaMW MOAKMIOYEHNUS YCTAHOBUTb COEAUHEHWEe C MNOOKMHYEHHbIM
YCTPOWNCTBOM MOXHO OAHUM K3 CredyHoLLmX CriocoGoB:

* HaxaTueM KHOmMk1 YCTaHOBUTL coeAuHeHune E Ha naHenu MHCTPYMEHTOB;
* Yyepes KOHTEKCTHOE MEHH arieMeHTa YCTPOMUCTBO, BbIOpaB NyHKT YCTAaHOBUTb COeAUHEHUE;
e cnomoubto MaBHOe MeH — OHNnaH — YCTaHOBUTL coeaAuHeHue.

Pa3opBaTb coeguHeHue C yCTPOMCTBOM MOXHO C MOMOLLbHO:

*  KHOIKMK pPacnosioXXeHHOM Ha NaHenM UHCTPYMEHTOB;

* KOHTEKCTHOIO MEHIO aremMeHTa YCTPOMUCTBO, BbiOpaB NnyHKT PazopBaTb COeAUHEHME;
* [nmaBHOe MeHO — OHNanH — Pa3opBaTb coeguHeHue,

* kHomMku PasopBaTb coeguHeHue B okHe HacTponkn coeguHeHums.

B aepeBe nNpoekTa n CTPOKe COCTOAHUA 0To6pa>KaeTc;| CTaTtyC NOOKIMKYeHHOro YCTpOI7ICTBaI
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Tabnuua 5.1 — OTo6paxeHue crtatyca yctpouctea B ALTA IDE

HepeBo npoekTa CTpoKa COCTOsIHMA CraTtyc

He nogkntoyeHo

YcTtaHoBKa coeanHeHns

CoeanHeHne ycTaHOBNEHO

Owwnbka coeguHeHus

5.4 3anucb NpUNoXxeHUAa B Nnpuodop

[ns 3anucu npunoxeHus B npubop Heobxogumo ybeautbes, 4To:

*  YCTPOMCTBO nofkritodeHo K MK;
* coeduHeHune yCTaHOBMEHO.
Ecnu Ha ycTponcTBe 3anyLLeHO BbINOSTHEHWE MPUINOXEHUS, TO BbINONHEHWE By4eT OCTaHOBIEHO.

3anuncaTtb npunoxexHne MOXXHO O4AHUM M3 cnocob6oB:

*  C NOMOLLbIO KHOMKK E Ha NaHenn MHCTPYMEHTOB;
* [maBHOe MeHIO — OHNanH — 3anucartb COOpPaHHbLIN NPOEKT B Npudop.

Mepepn 3arpy3kon aBTomaTMyeckn dyaer BbinonHeHa cbopka npoekTa.

CospaHHoe npurnoxeHue 3anvcbiBaetcs B M3Y npubopa.

BHUMAHUE
A‘ Ecnu B nogknioveHHoOM Npubope yxe ecTb paHee 3anncaHHoe NPUOXEHNE, TO OHO 3aMEHSETCH HOBbLIM.

Mocne oKoHYaHWA 3arpyskn oTobpasuTcs yBeaomMeHme o6 yCneLiHom 3arpyske NpunoxeHus.

Bo3mMoxHble oLMBKM NpU 3arpy3Ke NpUoXeHus

* 1oTeps CBA3N C YCTPOMUCTBOM,;
+ dhann NpunoxeHus npesbILaeT JONYCTUMbIN pasmep (MakcumarnbHbIA pasmep UCNOMHAEMOro NPUNOXEeHNs
3aBUCUT OT AOCTYMNHOW NaMATU B YCTPOMCTBE).

an BO3HWKHOBEHMM OLIMOKM NOSABUTCA BCMnbiBatoLlee cooblueHne ¢ I/IHd)OpMaLl,I/IeIZ, 3arpyska npuroxeHusa 6y/:|,eT
OCTaHoOBI1EHa.

5.5 Pexxum oHNanH v otnagka nporpamMmmbl

Pexxum oHnmamH Cny>xut Ans MOHMTOpPUHra paboTbl NporpamMmmbl ¢ pearibHbIMK 3Ha4YeHUsIMKM Cco BXogoB npubopa. B
pexunme OHMarH MOXHO yCTaHaBnMBaTb 3HAYEHMS MePEMEHHbIX, 3afaBaTb (OUKCUPOBAHHbIE 3HAYEHMST Ha BXOAbl U
BbixoAbl npubopa. C NOMOLLbI0 YCTAHOBKM TOYEK OCTAaHOBA MOXHO onpefensate Mecto B MporpaMMe Ha KOTOPOM
OyOeT oCTaHOBMEHO BLINOMTHEHME U NMOCINE OCTAHOBKM BbIMOMHATL KOA MO Wwaram. B pexum oHnamH MOXHO nepenTu
TONMbKO MPW MOAKITHYEHHOM npubope M nocre 3anvMcu MPUIIOXKEHUS B YCTPOMCTBO. BbINOMHEHME npunoxeHus
OOIMKHO ObITh 3anyLLeHo.

s | |IPUMEYAHUE .
MpoekKT, N3 KOTOPOro BLINOMHAETCA NEPEXOA, B PEXUM OHNANH, AOMMKEH BbITb MOEHTUYEH NPOEKTY,

3arpy>keHHOMY B YCTPOWCTBO.

B pexnme OHJanH BHECEHNE N3MEHEHUN B NPOEKT HEBO3MOXHO.

5.5.1 Nepexoa B peXXMm oOHNanH

[nsa 3anycka pexvima OHnanH:

1. Yb6epmutech, 4TO NpuUnoxeHue 3anyLieHo. Bo Bknagke HacTponkn coeguHeHus otobpaxaeTcs COCTosiHMeE
NPUNOXEHUA:
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Hacrpafs cosmmemi X

CocToaHue
Npunomsine
F NPUAOHKEHWA

PucyHok 5.13

Ecnun coctosHue npunoXxeHusa OcTaHOBMEHO, HAaXMUTE KHOMKY CTapT Ha NaHenn MHCTPYMEHTOB.

2. Haxmwnte KHOMKY nepexoa B pexnm OHNawH E Ha naHesnn MHCTPYMEHTOB. OTO6p83MTCS|
I/IH(bOpMaLI,VIOHHOG OKHO O nepexoae B pexXum OHMaWH:

BHuvmaHue

OcyulecTBAfeTCA NEPEXO/, B PEXMM OHMAAH

PucyHok 5.14

B pexume OHNanH MKOHKa CTaHeT 3efieHoro upeTa, Ha naHernn MHCTPYMEHTOB NOABUTCA NaHerb OTNaaku. B
nepese npoekTa OTOGpGSHTCﬂ WKOHKU, 0B03HavatoLLme CTaTyCbl 3a4au:

3apgayva BbinonHsaeTcs BbinonHeHue 3agayv B pexxnume oHnamH

I'Iayaa B BbIMNOJIHEHUWX 3a4a4n I'Ipm BbINONTHEHUU 3aa4yn NpuBA3aHHaaA nporpaMmma gocturna
TOYKM OCTaAHOBAQ, Tpe6yeTC$| AencTeune nonb3osaTena ans

npoaomkeHnsa BbINOJTIHEHNA NporpamMmmbl

AKTUBHasA 3agava Yka3sbiBa€eT Ha 3afady B [lepeBe NpoekTa, a TakKe Ha CTPOKY B
NpPOrpaMMHOM KoZe, BbINOMHSIOLLYOCS B AaHHbI MOMEHT

Bo3amoxHble ownMbKM Nnpu nepexoae B OHManH

1. B cnyuae, ecnv npunoxeHue 3arpy>KeHHOE B YCTPOCTBO HE COBMadaeT C 3anyLLeHHbIM NPUIOXKEHNEM,
0T06pasnTcs MHGOPMALMOHHOE OKHO:
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A HeBO3MO)XHO NepenTn B pe)XxuM oHNanH

MpunoxxeHue 3arpy>eHHoe Ha YCTPOMCTBO He
COBMaaaeT C OTKPbITbIM NMPOEKTOM. 3arpysuTe
aKTyasnbHOoe NPUNoXeHne Ha yCTPOMCTBO.

PucyHok 5.15

3arpyauTe akTyarnbHoe NPUNoXeH1e Ha YCTPOMCTBO 1 BbIMOMHWUTE 3arnycK pexuma OHMNainH NoBTOPHO.

2. Ecnuk yCTpOIZCTBy OJHOBpeMEeHHO NogKmn4YeHbl HECKOJIbKO I'IOJ'IbSOBaTeJ'IeI7I, 7] yCTpOVICTBO YXXe HaxoauTca
B pexunve 0HJ'Ial7|H, TO nepexo BbINMOJIHEH HE 6yp,eT:
He ypnanocb nepeiTtu B pexxuMm OHnamH X

YCpOMCTBO 3aHATO APY UM
nonb3oBaTenem

PucyHok 5.16

[ns BbIxoAa 13 pexvmMa OHNawH, HanpuMep, YTobbl BHECTV KOPPEKTMPOBKM B MPOrpaMmMy, HaOXXMUTE KHOMKY . Ha
naHenn MHCTPYMEHTOB.

5.5.2 Pegaktop ST B pexxume oHnanmH. Otnagka nporpaMmmol

Mpn nepexoge B pexuM OHMNAWMH WHTepdpenc Bknagku pepaktopa ST npuobpetaeT psn OTAMHMUTENbHBLIX
ocobeHHoCcTen, a B paboyen obnactu oTobpaxkatoTcs 3MNeMEHTbl, HEKOTOPbIE M3 KOTOPbIX AOCTYMHbI TOMBbKO B
pexume OHMawH:

Touka
OCTaHoBa

OKHO
npocMoTpau
BBO/1a 3HaYeHUA

nepeMeHHoN Tabnuua

NOKanbHbBIX
NepeMEHHBIX

PucyHok 5.17 — Pepgaktop ST B pexxume oHnamH

Beoa u hnkcaumsa 3Ha4yeHMA nepeMeHHON

1. [nsa BBoga 3Ha4yeHMs nepemMeHHoun gBaxabl Haxmute JIKM B ogHOM M3 crneayrowmx afieMeHToB
uHTepdenca:

* B KOAE NporpaMmbl B OKHE NPOCMOTpa, NpeaHa3Ha4YeHHOM Ans BBOAA 3HAaYEHUS MEPEMEHHON;
* B Tabnuue nokarnbHbIX NepeMeHHbIX B cTonbue "lMoarotoBneHHoe 3Ha4yeHne".
OTKpPOETCSA OKHO BBOAA 3HAYEHUSI NEPEMEHHOMN:
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|_ | ®ukcmposaTh sHaueHue

@) NoaroToBuTb ch

PucyHok 5.18

2. BsepuTe HeobxoaMmMoe 3HAYEHMNE N HAKMUTE:
* [loarotroBUTbL — NepemeHHas ByaeT nogroTosneHa ANg nocrneayoLlen sanucu:

999 <777>

PucyHok 5.19 — OTo6paxeHne NnoaroToBrEeHHOro 3Ha4eHUs NepeMeHHON B KoAe NporpaMmb|

* 3anucatb — BBEAEHHOE 3Ha4YeHne OyfeT 3anncaHo. Takke C MOMOLLBIO KHOMKK 3anucaTb MOXHO
3anucaTtb paHee NoAroToBNEeHHOE 3HaYeHNE NEePEMEHHON.

* YcTtaHoBuTe 4Yekbokc PUKCUpOBaTb 3HaYe€HUe ecnn Heobxoanma dmkcaums 3Ha4eHus
nepemMeHHon. 3adhnKCMpoBaHHOE 3HaYEHNEe NepeonpeaensieT TekyLlee 3HaYeHNe NepemMeHHON,
nepemMeHHaa cCoxXxpaHAeT CBOe 3Ha4YeHne Ha rpaHunuax uukna: Ao Ha4darna BbIMoJIHEHUA NporpaMmmMbl U
nocrne.

NPUMEYAHUE
3HaueHne HeKOTOPbIX NePeMEHHbIX 3atPUKCUPOBaTL HEBO3MOXKHO (HaNprMep, BPEMEHHbIe
nepemeHHble). B aTom cnyyae yekbokc PUKkcMpoBaTb 3HaYeHUe OyaeT OTCyTCTBOBATb.

(DMKCI/IpOBaHHOG 3Ha4YeHne MOXXHO KaK NoarotoBUTb Tak U 3anncaTtb:

777 <22&8>

PucyHok 5.20 — OTo6pakeHune 3apMKCMPOBAHHOIO NOArOTOBIIEHHOIO 3Ha4YeHUs1 NepeMeHHOW
B KoAe NporpamMmbl

Mpu nocnenytoLlen 3anncu NOAroToBNeHHoe (PMKCMPOBAHHOE 3HAYEHUE TakkKe 3anuLIeTcs C

dumkcaunen:

PucyHok 5.21 — OTo6paxeHue 3athMKCMpoBaHHOIoO 3Ha4YeHUs B Koge NporpaMmmabl

Ecnn BBecTn HegonycTuMoe 3Ha4YeHMe MepeMEeHHOW CTpoka BBoda OyaeT BblgerneHa KpacHbiM, OoTobpasuTcs
WHpopMaLmoHHoe coobLLieHue 06 owwmnbke.

UTo6bl 3aKpbITb OKHO BBOAA NepeMeHHon HaxmuTte Esc unu JIKM B nto6oii obnacTtu BHe OKHa.

Y106kl OYMCTUTL NOAroTOBNIEHHOE 3HAYEeHUe U CHATb (huKcaumio NepeMeHHON BOCMNONb3yNTECh KOHTEKCTHBIM
MEHI0 NepeMeHHON:

Twn AaHHbIX

word

CHATE GHUKCALMHD

OuuncTUTh noaroToBNeHHOE 3HadYeHuWe

PucyHok 5.22

3anucaTb Bce NoAroToBIEHHbIE 3HAYEHMS nepemMeHHbIX MOXXHO:
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&
¢ C NOMOLUbK KHOMKN Ha nNaHenun oTnagku,
* unu MmaBHoe MmeHo — OTnagka — 3anucaTtb BCe 3HA4YeHUS.

+ | [MIPUMEYAHUE
1 | |Mpu paboTe ¢ reHepaTopoM 3a4aHHOTO KONMYECTBa UMMNYNbLCOB NPUMEHeHMe KHOMKK 3anucaTb BCe 3HaYeHNs

MMeeT 0COBEHHOCTU: YacTb NAapaMeTPOB MOXET ObITb 3anMcaHa HEKOPPEKTHO. MNMogpobHoe onncaHue
OrpaHNYEeHNn 1 PEKOMEHZYEMOTO NOpsiAKa 3anMcy 3HaYeHN cM. B AokymeHTe OnucaHune Tapret-cannos
ALTA IDE pasnen BbicTpble OUCKPETHbIE BbIXOAbI.

3ad)I/IKCI/IpOBaTb 3Ha4YeHNA BCeX MNnepemMeHHbIX B MpoekTe MOXHO C MOMOLLbHO MmaBHoe MeHw — OTnagka —
q)VIKCVIpOBaTb BC€ 3Ha4YeHus.

CHaATb (blecau,mo 3HavYeHui Y BCeX NepeMeHHbIX B NPOEKTe MOXHO!:

*  C MNOMOLLbIO KHOMKK E Ha NaHenu OTNaaKu;
* uvnn MaBHoe MeH — OTnagka — CHATb huKcauuio y Bcex nepeMeHHbIX.

Touku octaHoBa

Toukn ocTaHoBa 3aJaloTcA AN OCTAHOBKM BbINOMHEHWS NPOrpaMMbl Ha onpeaeneHHon cTpoke. Npu AoCTMKeHUM
TOYKM OCTaHoBa MpunoxeHwe OyoeT aBTOMaTM4eCKM OCTaHaBNMBATBCA. JTO MO3BOMSET, Hanpumep, BbINOMHATb
nporpaMmHble OMokM MO Wwaram, WnNu onpegensTb Kaknme 3HaYeHuUs VMMEKT MNepemMeHHble MpPOoeKTa B MOMEHT
BbINONIHEHWS onpedeneHHbIX ycnosuin. Pabota ¢ TodkamMu OCTaHOBa AOCTYMHa Kak B OHNaWH, Tak U oddrainH
pexume. Toukm octaHoBa 0603Ha4alOTCA CrieBa OT HyMepaLun CTPOK NporpaMMHOro Koga:

BoamoxHo
YCTAHOBMTL TOHKY RESAULT'

RESAULT| 0 |:

OCTaHoBa

Touka
0CTaHOBa
yCTaHoBIEHa

END_IF

Touka
0CTaHOBA
OTKMO4eHa

suml(

PucyHok 5.23

YctaHOBUTBL TOYKY OCTaHOBa MOXHO O4HMM M3 crneayrwmnx cnoco6os:

* HaBeauTe KypCop MbILIM HA MapKep BO3MOXHOIO MecTa yCTaHOBKM . cneBa OT NPOrpaMMHOro koga u
HaxkmuTe JIKM;

*  HaXMUTE KHOMKY . Ha naHenn otnagku nnn Bbl66pl/ITe MaBHoe meHlO—OTNagka —BknounTb BCce
TO4YKU OCTaHOBaA — BCe TOYKM OCTaHOBa B NMporpaMmmMme 6y,qu YCTaHOBJIEHDbI;
° OTKpOIZTe KOHTEKCTHOE MEeHIO TOYKM OCTaHOBa cleBa OT NporpaMMHOro koga u Bbl6epI/ITe AKTVIBVIpOBaTb.

NPUMEYAHUE
To4ku ocTaHOBa MOXHO YCTaHOBUTbL HE BO BCEX MecTax kofa. BoamoxHble MecTa 0603HaqYeHbl Mapkepom
YAanuTb BKIOYEHHbIE UMK OTKMIOYEHHbIE TOHKM OCTaHOBa MOXHO OAHMM 13 CriegyoLmx cnocobos:

MecTa yCTaHOBKM.
* HaBeauTe KypCcop MbILLIM Ha TOYKY OCTaHOBa CrieBa OT NPOrpamMMHOro koaa v HaxmuTe JIKM;

* HaXMWUTE Ha KHOMKY . Ha naHenu otnagku unu Buibepute MaBHoe meH—OTNagka —YpanuTh Bece
TOUYKM OCTaHOBa — BCe TOYKM OCTaHOBa B NporpaMmme 6yayT yaaneHsl;
* OTKPOWTE KOHTEKCTHOE MEHI0 TOYKM OCTaHOBa CrieBa OT NPorpaMMHOro KoJa 1 BbibepuTe YaanuThb.

OTknouUTbH YCTaHOBIIE€HHbIE€ TOYKM OCTaHOBa MOXHO O4HUM U3 cnenyrLwnx cnocoboB:

*  HaXXMUTE Ha KHOrKY . Ha naHenu otnaaku unu eblibepute MaeBHoe MeHr—0OTNagka —OTKNIOYUTL BCe
TOYKM OCTaHOBa — BCEe TOYKN OCTAHOBA B Nporpamme OyayT OTKIMHOYEHbI;
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* OTKpOVITe KOHTEKCTHOE MeHI0 TovkM ocTaHOBa crieBa oT nporpaMmmMmHoOro Koga un Bbl66pVITe OTKNIOUYUTD.

BKNIOYNTb OTKMHOYEHHYHO TOYKY OCTaHOBaA MOXHO C MOMOLLbLIO KOHTEKCTHOTO MEHIO TOYKM OCTaHoBa criesa oT
NporpaMMHOro Koaa: BbiGepuTe NyHKT BKNOUMTD.

I'IpM nepexoge B pPeXuUM OHNanH HEKOTOpble BKIMKYEeHHblIE WU OTKIOYEHHblIe TOYKM OCTaHOBa MOryT CTaTb
3a6J'IOKI/IpOBaHHbIMI/I . Ha 3a6J'IOKI/IpOBaHHbIX TOYKax BbiNOfIHEHNE KOOa OCTaHaBIMBATbCA HE 6yp,eT.

MowaroBas oTnaaka

Korga BbInonHeHmne nporpamMmmbl OCTaHOBJ1EHO B OﬂpeﬂeﬂeHHOVI TOYKEe, MOXXHO NPOCMOTPETb 3Ha4YEeHUA NepeMeHHbIX
npoekta B OaHHbIN MOMEHT BpeMeHN. BbinonHaa NPOEKT B MNoLwlaroBoM pexunmMme eCTb BO3MOXHOCTb MPOBEPUTb
JTIOrM4YEeCKyr0 KOPPEKTHOCTb NporpamMmbl.

1. YT0ObI I'IepeVITVI K MeCTY OCTaHOBKW BbINOJTHEHUA NMPOrpaMMHOro Koga:

=
*  HaXMUTE KHOMKY . Ha NaHenn OTnaakKu;

* nnn BbibepuTte MaBHoe MeHO — OTnagka — MNepenTu K MECTY OCTaHOBKM.
CTtpoka Ha KoTopon 6bino NPUOCTAHOBNEHO BbINOMIHEHNE NPOrpaMmbl ByaeT BblaeneHa.

2. [1ns BO30GHOBNEHUS BbINONTHEHWSI MPUIIOXKEHMWS MOCIIE OCTAHOBKU HAXXMUTE KHOMKY E Ha naHenu
OoTNnagKu, Unm Ncnonb3ynTe KOMaHabl AN NOLWAaroBOro BbINOMHEHUSA NPOrpaMmMbl PAcnoNoXeHHbIe Ha
naHenun otnaaku, nn6o B FmMaBHom meHo — OTnagka:

BbinonHeHne TekyLen cTpoku koga. Ecnuv B cTpodke
LLar BHYTpPb BbI3bIBAETCA NPOrpaMMHbIn 60K, 3aX0AuT BHYTPb
nporpammHoro 6noka

MpopaomkaeT BbINOMHEHNE BCETO Kofa TeKYLLEro
Lar Hapyxy nporpamMmHoro Groka 1 Bo3BpaT K CTPodKe KoAda, OTkyaa
npou3oLLen nepexo BHYTpb NporpaMMHoro 6roka

BbinonHeHue TekyLen cTpokm koga. Ecnn B cTpodke
LLar nosepx BbI3bIBAETCS NPOrpaMmMHbI 60K, TO KO NPOrpaMmMHOro
Grnoka BbIMOMHSETCS MONHOCThLIO, 6e3 3axoAa BHYTPb

5.5.3 Tabnuua nokanbHbIX NepeMeHHbIX

MepeMeHHble MpoekTa oTobpaxaloTcs B Tabnuue nepeMeHHbIX, KoTopasi AOCTynHa Afsi NPOCMOTpa TOMbKO B
peXume OHMauH:

Tun paH... 3HayeH... MoaroTo..

a BOOL FALSE

Temp REAL 0

FB

ou..

RESAULT

PucyHok 5.24 — Tabnuua nokanbHbIX NepeMeHHbIX
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Kaxxgomy nporpaMMHOMY KOMMOHEHTY COOTBETCTBYET CBOSI Tabnuua nepemMeHHbix. Kaxpgas nepemeHHast
oTobpakaeTcs B Tabnuue B nopsigke o6bsiBNeHusl, B eQMHCTBEHHOM 3K3EMMMsipe, BHE 3aBMCMMOCTU OT KONM4yecTBa
MEeCT UCMNOMNb30BaHUs B NporpamMme.

Tabnvua nepeMeHHbIX COOEPXKNT:
Umsa — nmst nepemMeHHoN B kKode NporpaMmbi;
Tun paHHbIX — OIMH U3 TUMOB AaHHbIX NepeMeHHbIX. CM. nogpobHee pasaen Tunbl NnepeMeHHbIX

3HauyeHMe — Tekyllee 3HayYeHUe NepeMeHHOW. 3HadeHue MOXeT OblTb (OUKCUMPOBAHHbLIM, B 3TOM Cly4vae
nepemMeHHasi COXpaHsieT CBOe 3HaYyeHue Ha rpaHuuax uukna. B cnyvae otcyTcTBUS cpukcauum nepemeHHas dyaer
NPUHMMAaTL 3HaYeHMWE NONy4YeHHOE B XOAE BbINOMHEHUSI MPOrpaMMbl;

MoprotoBneHHoe 3HaYeHWe — 3Ha4yeHue, KoTopoe OyaeT MPUCBOEHO MEePEMEHHOW Mocfe KoMaHAdbl 3anucu
nepemMeHHOMN.

YT0o6bl 3amaTh 3HaYeHMe nepeMeHHoW ABaxabl HaxMuTe JIKM B ctonbue nogrotoBrneHHoe 3HaveHue. OTkpoeTcs
OKHO BBOAa AaHHbIX. [logpobHo paboTa B okHe BBOAA AaHHbLIX onucaHa B pasgene Pegaktop ST B pexume OHNawH.
Otnagka nporpamMmmbi.

OTob6paxxeHne BNOXEHHbIX NepeMeHHbIX

MepeMeHHble TMNa CTPYKTYP U MacCUMBOB W [pYrMe COCTaBHble TUMbl (POAMTENLCKUE MEPEMEHHBIE), KOTOPbIE
coAepxaT BINOXEHHble [aHHble (goYepHMe NepemMeHHble), oTobpaxalTca B Tabnuvue nepemeHHbIX C Mapkepom

/s sum
BJ1OXKEHHOCTU nepen MMeHeM:

« PopuTenbckasi nepeMeHHasi — 3T0 NepeMeHHasi COCTaBHOro Tuna, BKitovatoLas B cebs apyrue
nepemMeHHbIe.

+ JouepHue nepemMeHHble — 3TO OTAENbHbIE 3NIeMEHTbI, BXOAALLME B COCTaB POAUTENbCKON NepeMeHHON,
Hanpumep nons CTPYKTYpbl UM 3NIEMEHTbI MaccuBa.

>
YTtoObl pa3BepHyTb 0T06pa>|<eHMe AOYEpPHUX MNnepemMeHHbIX HaXMunte Ha 3Ha4YoK , B Tabnuue OTO6pa3F|TCF|
BITOXXEHHbIE NepeMeHHble, KOTOPblE TakKe MOryT coaepXXatb Ao4YEepHME NepemMeHHbIe.

KoHTeKCTHOe MeHI0 nepeMeHHOMN
YUToObl OTKPbITb KOHTEKCTHOE MEHIO NepeMeHHon Haxkmute NMKM Ha niobyto ssuenky B Tabnuue nepemMeHHbIX:

Tun AaHHEBLX JHc MK |-|CF,|'J,F':'T':'EIIIEHHDE JHaAYEeHWe

word 3

CHATL dMKCALMHD

OuyucTuTe nogroToBAeHHOE 3HadYeHWe

PucyHok 5.25

CHATb pmKcaumro - 0cBOOOXKAEHNE 3HAYEHNS MEePEMEHHON OT PMKCaLUN.
OuMCTUTbL NOAroTOBIIEHHOE 3Ha4YeHMe - yaarneHne noAroTOBNEHHOro 3Ha4YeHWs NepemMeHHON.

BblageneHne HECKOMbKMX MNepeMEHHbIX [OOCTYMHO C NOMOLbK  yaepxuBaHua knasuwn  Shift +JIKM -
nocnegoBaTenbHOe BblgeneHune, nuobo knasuwm Ctri+JTIKM - BbiGopodHOe BbigeneHe CTpoK. Bbioenntb Bce CTPOKK
C NepeMEHHBIMU MOXHO C MOMOLLbIO codeTaHns knasumw Ctrl+A.

5.6 Modbus

Modbus — OTKpPbITbIN KOMMYHMKALMOHHBIA MPOTOKON, OCHOBaHHbIN Ha apxutektype Master-Slave (Begywimn-
BEOMbIN).

Master (Beagyluee yCTPOWCTBO) - ABMSIETCS MHULMATOPOM OOMEHA M MOXET CUMTbIBATb W 3anuCbiBaTb AaHHblE B
slave-ycTpowcTga.

Slave (noguMHeHHOe YCTPOMCTBO) - OTBEYAeT Ha 3anpocbl master-ycTpomcTBa, HO HE MOXET CaMOCTOSITENbHO
VHNLIMMPOBATL OBMEH.

B ALTA IDE ucnonb3aytoTcs ABe OCHOBHbIE peanusauuu npotokona:
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1. Modbus Serial ons nepegayn gaHHbIX ¢ UICNOMNb30BaHMEM NocneaoBaTenbHbIX MHTEPdENCoB (Cambli
pacnpocTpaHeHHbIn RS-485). imeeT ABa pexxvma nepegayv OaHHbIX:

* Modbus RTU - nepegaya gaHHbIx B GUHapHOM BUAE;
* Modbus ASCII - nepegava gaHHbix B Buge ASCII cumBonos;

2. Modbus TCP gnsa nepegaymn gaHHbix Yepes cetn TCP/IP (vale Bcero ucnomnbayetcs Ethernet).

YcTporicTBa B pexxume Slave onpegensitoT NpoTOKON B 3aBMCMMOCTU OT BblGpaHHoro nHtepderica: UART unu TCP.
[ns yctporicTs B pexxume Master Heobxogmmo BbIOpaTb NPOTOKON Npu A06aBrneHNN.

[nsa opraHusauun obmeHa gaHHbIMU B CETU Yepe3 UHTepdenc cBaA3n HeOBXooMMO YCTPOMCTBO B pexunme Master
AN UHMUMauum obmeHa AaHHbIMK.

B cnyuyae wucnonb3oBaHus npoTtokornia Modbus Serial B ceTu MOXeT npucyTCTBOBaTb TOMbKO OAHO master-
YCTPOMCTBO U Heckonbko slave-yctponcTts. B ALTA IDE Slave-ycTpoicTBa He NogaepXuBatoT LUMPOKOBELLATENbHY0
paccbIfkKy.

B cetn Modbus TCP Ha oauwH IP-nopT MOXHO noakniouuTb A0 255 onpaluvBaemblx YCTPoWcTB. Kpome Toro,
YCTPOMCTBO MOXET OOHOBPEMEHHO BbIMOMHATL (PyHKLMK master u slave.

3anpoc master-ycTponcTsa K slave-ycTponcTBy COAEPXKMIT:

+ Slave ID — agpec slave-ycTpoicTBa;

*  Koa hyHKUMN — npuUMeHsiEMbIN K Slave-yCTpONCTBY;

+ [aHHble — agpec NepBOro perncTpa u nx KONUYECTBO (B Cny4vae 3anucy — Takke 3anncbiBaemMble 3Ha4YeHns).
*  KOHTpOnbHyI0 CyMMy — [1151 NPOBEPKUN LIENOCTHOCTU AOCTABMEHHOIO NakeTa.

OTBeT slave-ycTponcTBa UMEET CXOXYIO CTPYKTYPY.

3anpoc master-yctponctea npeacrtaensetr cobon obpalieHne K ogHoM M3 obnacten namsaTy slave-ycTponcTea C
NoMOLLbIO onpeaeneHHon dyHkuun. ObnacTe NamMATN XapakTepmU3yeTcs TUMOM XPaHSLLUXCS B HEW 3HaYeHUn (butsl/
perucTpsbl) U TUNOM AOCTyna (TONbKO YTEHWE UMM YTEHWNE U 3aMKChb).

Cneundukauua Modbus onpegenseT cneayolne BapuaHTbl pasMeLleHns AaHHbIX B NaMATy slave-yCcTponcTs:

* Hes3aBMCUMble obnacTu NnamaTy;
« 0obuwasa obnacTtb NamMATH.

B ALTA IDE nogpepxaH BapuaHT ¢ obLLern obnactbio NaMsaT: K OGHUM U TEM e AaHHbIM MOXHO MOMy4YMTb 4OCTYN C
NMOMOLLIbIO HECKOIbKMX doyHKUMiA Modbus.

Ona koHUrypupyeMbix YCTPOMCTB Npou3BoavTenb MPenocTaBnseT KapTy PerMcTpoB, B KOTOPOW codepXuTcs
nHcpopMaumss 06 agpecax U TUMax napamMeTpoB YCTpoicTBa. [ns nMporpaMMUpPYEMbIX YCTPOWCTB MOnb3oBaTenb
bopMMpYET TaKylo KapTy CaMOCTOSATENbHO C MOMOLLbLIO cpedbl paspaboTku. CylecTBYIOT YCTPONCTBA, B KOTOPbLIX
coveTaloTcss 06a pPacCMOTPEHHbIX Crydyas — Yy KapTbl PerucTpoB €cTb (PUKCMPOBAHHas 4acTb, KOTOPYH MOXHO
[AOMOJTHUTL B COOTBETCTBUM CO CBOEI 3aajeii (Ho agpeca siieek He JOKHbI MepecekaTbes).

NMPUAMEYAHUE
B HeKoTOpbIX YCTpOMCTBax 06racTy NaMsaTh HanoXeHbl Apyr Ha apyra (Hanpumep, 0x 1 4x) — T. €. ecTb
BO3MOXXHOCTb 0OpaLLaThCsl pa3HbiMU PYHKLMAMM K OOHUM U TEM XXe s4Yeilkam NamsiTu.

®DyHKUMA onpegensdeTr onepaumio (4TeHwe/3anucb) M obrnacTb namsaTW, C KOTopon aTa onepaums 6yger
nponsBegeHa. Hwke npuBeaeH cnncok Hanbonee YacTo UCMONb3yeMblX YHKLWA:

Tabnuua 5.2 — OcHoBHbIe PyHKUMM npoTokona Modbus

Koa ¢yHkuun Uma cyHKuun BbinonHsemas KomaHaa
. . YUTeHune 3Ha4yeHu u3 permctpos
3 (0x03) Read Holding Registers XpaHeHus
4 (0x04) Read Input Registers YUTeHne 3Ha4YeHNIn U3 PErncTpoB
BBOAA
6 (0x06) Write Single Register 3anucb 3HadYeHus1 B OAWNH PErUCTp
XpaHeHust
16 (0x10) Write Multiple Registers 3anmch 3HaUEHWY B HECKOMbKO
PEerncTpoB XpaHeHUs

HacTtpoiika obmeHa no npotokony Modbus B ALTA IDE npeactaBneHa Ha cxeme Huxe:
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[NobasneHue
KOMMNOHEHTa B
CUCTEMHYHO Narnky

KomMMyHUKaumm
Y A 4
Modbus Modbus Modbus
Serial Master Master TCP Slave
| | A 4 | |
[obasnexune HacTtpoiika n';agﬁ);TH?B Hactpoika BriGop
annapatHoro napameTpoB CO(E}],HHEEHH napameTpeoB annapartHoro
nHTepdenca UART coelMHEHWH coeMHEHWS WHTepdenca
A 4 L A X A 4 l l
HacTtpolika Hdobaenenue Slave ﬂoﬁa%neHue Slave Hactpoitka UART TCcP
WHTepdelica yctpoictea 1, ..., N yetpoictea 1, ..., N CTOPOXEBOro
T Talimepa o6mMeHa |
v * v HacTpoiika
_ v WHTEpdenca
HacTtpoiika Slave 23%T£;l;l;315|avehl 3anonHeHue P
ycTpoctBa 1, ..., N yetp T KapTbl TETOB
v A 4
3anonHeHve kapTb 3anonHeHue KapTol
Teroe Slave Teros Slave
yctpoictea 1, ..., N yerpowctea 1, ..., N
PucyHok 5.26

5.6.1 Modbus Serial/TCP

Hwxe npuBeneHsbl o6Lme pasgensl, onucbiBatoLLme paboty ¢ npotokonamm Modbus Serial 1 Modbus TCP.

Pa6ota no npotokornam Modbus Serial 1 Modbus TCP BO MHOrOM cxoXa 1 OTNIMYaETCA N1Lb HE3HAYMTENBHBIMA
0COBEHHOCTAMM, NOSTOMY B PYKOBOACTBE OHU OMNUCLIBAKOTCA B paMkax obLumx pasgenos. [JanbHenwme NHCTPYyKLMK
npumeHnmbl ogHoBpemeHHo k Modbus Serial 1 Modbus TCP, 3a ucknoveHMeM cryyaeB, OTMEYEHHbIX Kak
cneunduYHble ANs OAHOIO NPOTOKOMA.

5.6.1.1 Modbus Serial/TCP Master

Ina nobaeneHns yctponcrtea B pexxume Master:

1. Bblbepute Jo6aButb Modbus Master TCP/0o6aButb Modbus Serial Master B KOHTEKCTHOM MEHHO
cucteMmHom nankn KommyHukKaumm B JepeBe NpoekTa:

L2 KoMmyHMKaLmw

Jlobaeute ModBus Master TCP
Jobaeuts ModBus Master UART

Jobaeute ModBus Slave

PucyHok 5.27 — lo6aBneHne Modbus Master

[ob6aBneHHoe yCTPOMCTBO NO yMonyaHuto nmeet nma modbusmaster* 1 (ums 3aBucUT OT BbIOpaHHOTO
npotokona). Kaxxgomy nocnegytoLiemMy yCTpOUCTBY ByaeT npnuceamBaTbCs CreayroLnin NopsaKoBbIa HOMEP.
MNepenmMeHOBaHMe JOCTYMHO B MOMEHT CO34aHuUs, MO0 Yepe3 KOHTEKCTHOE MEHIO KOMMOHeHTa. Mpu
3a[jaHUKN YCTPOWUCTBY UMEHU CrieayeT yunTbiBaTh NpaBuna MMeHoBaHus a3bika ST, n ydeguTbes, 4To
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Bbl6paHHoe NMA He ,u,y6n|/|pyeT Ha3BaHWe Opyrnx KOMNOHEHTOB B AepeBe NpoekTa - co3gaHne KOMMNOHEHTOB
C oAMHaKoBbIMN UMEeHaMWn He oMnycKaeTcA.

Mocne nobaeneHua Modbus Master ycTponcTBO NOSABMTCS B AepeBe NpoeKTa, Kak OTBETBMEHNE CUCTEMHOM
narnku:

[lepeeo NpoexTa

v [5) Device

[>J) MNporpammHbie Baoku

(=2 MeHeaxep 3aaau
v L2 KommyHwukauuum
&% modbusmasterTCP_1

&% modbusmasterUART 1

PucyHok 5.28 — Modbus Master B aepeBe npoekra

OtkpowTe Bknaaky pegakropa Modbus Master:

* aBonHbIM knukom JTIKM Ha anemeHT Modbus Master B nepeBe nNpoekTa;
* BblbepuTe NyHKT OTKPbITb B KOHTEKCTHOM MeHIo ariemeHTa Modbus Master B aepeBe npoekTa.

HacTpounTe napameTpbl coeguHeHus Bo Bknagke pegakropa Modbus Master:

I'Iapamerpm COeAWNHEHWA

CocToAHWe N pOoTOKONa

¢

TaiimayT, mMc KonuuecTeo noneimok Mayza Mexay zanpocamm, Mc

100 0 5

NE30BaTE NapannenbHkl i

PucyHok 5.29 — Hactpoika napameTpoB coeguHeHUs

CocTosiHMe npoTokona — onpeaenseT pexum paboTel Master-yctponctaa npu 3anycke npunoxeHus. B
3aBMCMMOCTU OT NOSOXEHWSsI MEPEKITOYaTENS OTNPaBnseT/He OTNPaBNsEeT 3anpockl K slave-ycTponcTeam;

TanmayT, MC — Bpems OXXugaHus oTBeTa OT slave-yCcTponcTBa, JONyCTMMbIN Anana3oH oT 20 go 6000 mc.
3HaueHune, BBeeHHOE 31eCh, ByaeT No yMOnYaH1o UCNONb30BaTbCA A4S BCEX slave-yCTponcTs, ecnuv B
penaktope Modbus Slave Device He BBeAeHbl MHAMBUAYANbHbIE 3HAYEHWSA AAaHHOIO NapameTpa;

KonunyecTBO NONbLITOK — YXCIO MOBTOPHbLIX NOMbITOK YCTAHOBUTb CBA3b CO S|ave—yCTpOl7ICTBOM npu
OTCYTCTBUM OTBETA. 3HAYEeHWe, BBEAEHHOE 30eCh, byaeT No yMOn4aHuo UCMornb30oBaThCs Ans Bcex slave-
yCTpoWncCTB, ecnu B pegaktope Modbus Slave Device He BBeaeHbl MHONBUAYaNbHbIE 3HAYEHWST JAHHOTo
napameTpa;

I'Iay3a Mexpay 3anpocamu, MC — MHTepBall OXngaHua nepen d)OpMVIpOBaHVIeM cnefyroulero 3anpoca;

Ucnonb3oBaTb napannenbHbii onpoc (Tonbko Anst Modbus Master TCP) — BO3MOXHOCTb BbINOSHSATb
napannenbHbIA ONPOC HECKONbKMX Slave-ycTponcTB ANs NOBbILLEHMS CKOPOCTM OOMeHa.

Tabnvua cnMcok ycTponcTB hopMuUpyeTcs aBTomaTuyeckn npu gobasrneHnm slave-ycTpoicTe k master-
YCTPOWCTBY, U COOEPXMUT criedytolume cTonbupi:
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Cnucok ycTpoicTs

IP-Aapec Mopt Slave ID WMna Onpoc ycTpoicTEa KoMmmeHTapuid
¥

502 1 modbus 0 BrnroueH

PucyHok 5.30 — Tabnuua cnucok yctpouncts Modbus Master

IP-Appec (Tonbko ana Modbus Master TCP) — ceTeBon agpec yCTPOWCTBA, ANana3oH 3Ha4YeHUn oT
0.0.0.0 po 255.255.255.255;

MopT (Tonbko ans Modbus Master TCP) — nopT, ucnonbsyemsin ans ooMeHa, agnanasoH 3Ha4yeHun ot 0
00 65535 (no ymonyanuto - 502);

Slave ID — agpec slave-yctponictea B cetv Modbus, avanasoH 3HayeHui ot 0 oo 255;
NUma — otobpakaemoe nms yCTponcTea B AEPEBE NPOEKTA;

Onpoc ycTporMcTBa — COCTOSIHWE OMNpoca YCTPOMUCTBA (BKMIOYEH/OTKNIOYEH), onpeaensemMoe B HacTpomKax
cooTBeTCTBYIOLErOo slave-ycTponcTaa.

KommeHTapuin — nonb3oBaTenbCknini KOMMEHTapPUNA.

Ons COPTUPOBKN OA@HHbLIX HAXKMUTE Ha 3HA4Y0K - B 3arofioBke crtonoua.

PenakTtupoBaHue napaMeTpoB B Tabnue HEBO3MOXHO. UTOObI BHECTU M3MEHEHUS, NEPENaNTE BO BKINAAKY
cootBetcTBytoLlero Modbus Slave Device v 3agarite Heobxogumble 3HayeHud. [laHHble B Tabnuue
Cnu1CcoK yCTPOMNCTB OGHOBATCS aBTOMaTUYECKM.

[Hob6aBneHue nntepdenca nogknovyeHusa UART ana Modbus Serial Master
IOns yctponictea Modbus Serial Master Heob6xoanmo BbiOpaTh 1 406aBUTL annapaTHbI MHTepdeNnc.

1.

BHUMAHUE . )
Henb3st 0obaBnsitb oguH 1 TOT e uHtepdenc UART ogHOBpeMeHHO K KOMMOHeHTY Serial Master n

Slave. Takoe Ha3HavyeHne npmneenert K OTCyTCTBUIO obmeHa no cetn Y O4HOro n3 yCTpOVICTB.

[Ho6aBbTe NHTEepdhenc c NOMOLLbI0 KOHTEKCTHOIO MeHIo komrnoHeHTa Modbus Serial Master B nepese
npoekTa:

&5 modbusmasterUART 1 100

Jobaeute Modbus Slave Device UART
Jobaeute UART1 A

Jobaeute UART4

Jobasute UARTS

OTkpbITh Return
[lepervmeHoBath

Ypanuto

PucyHok 5.31 — [lo6aBneHue uHtepcgenca UART

Mocne pobaeneHus nHTepderc oTobpasnTcs B AepeBe NpoekTa, kak OTBETBNeHMe koMnoHeHTa Modbus
Serial Master:

~ &5 modbusmasterUART 1

& UART1_modbus_master_1

PucyHok 5.32 — UHTtepdpeinc UART B pepeBe npoekTta
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2. OTkpowTe Bknaaky pegaktopa UART:

* aBonHbIM Knukom JTIKM Ha anemeHT UART B gepeBe NpoekTa;
* BblbepuTe NyHKT OTKPbITb B KOHTEKCTHOM MeHIo arnniemeHTa UART B gepeBe npoekTa.

3. HacrtpownTe untepdenc Bo Bknagke pegaktopa UART:

Device* modbusmasterUART_1 UART1_modbus_master_1 X

Hactpoiiku uHTepderic

Peskum nepeaaun CkopocTts, but/c Yé1HocTb BuThl AaHHbIX Cron 61Tl

=y 9600 None 8 1

PucyHok 5.33 — Hactpouku uHtepceinnca UART

Pexum nepepaum — BbIOepuTE 13 BbINAAAMOLLErO CNnNcKka pexxuM nepegadn gaHHbix RTU/ASCII;

CkopocTb, 6uT/c — BbIbEpUTE N3 BbiNagaloLLEro Crncka CKOPOCTb, C KOTOPOW ByAeT OCyLLEeCTBNATLCA
nepegava faHHbIX.

YéTHOCTL — NapameTp, oTobpaxaroLmin ncnosb3oBaHne outa 4eTHOCTM B nocbinike Modbus. Beibepute 13
BbiNagaroLLero cnmueka:

* NONE - otcyTcTByeT;
* EVEN - npoBepka Ha YeTHOCTb;
» ODD - npoBepka Ha HEYETHOCTb.

BuTbl faHHbIX — BbIGepuTe 13 BbiNagatoLLero cnmcka Yncno 6ut gaHHbIX. Bo3amoxHble 3HadeHns: 7 unum 8.

Cton 6uTbl — BbIOEPUTE N3 BbINAAAMOLErNo CNMcKa KOSTIMYECTBO CTOMOBbLIX OMT B nocbinike Modbus.
BoamoxkHble 3HavyeHusa: 1, 1.5 nnn 2.

K yctporictey Modbus Serial Master moxeTt 6biTb fo6aBneH Tonbko oguH uHTepderc UART. B cnyyae nonbiTku
[obaBnTb ele oauH MHTepdheinc nosABUTCA BCMNbiBalOLlEee OKHO C WMHdopmauumen o6 owwubke. [Onsa 3ameHbl
nHTepdpenca yganute yctaHosrneHHbln UART n gpobaBbTe HOBbIN.

Yaanutb 1 MNepenmeHoBaTb NHTEP(ENC BOZMOXHO C NOMOLLLI KOHTEKCTHOro MeHo anemeHTa UART B aepese
npoekTa.

5.6.1.2 Modbus Slave Device Serial/TCP

[nsa nobaeneHuns slave-yctponcTsa k master-ycTponcray:

1. OTkpoWiTe KOHTEKCTHOE MEHI0 master-ycTponcTea B AepeBe npoekTa u BoibepuTe [lo6aButs Modbus
Slave Device TCP/Jo6aButb Modbus Serial Slave Device:

JlepeBo npoexra x modbusmasterTCP_1 X /lepeBo npoekTa X Device* modbus

v [ Device v~ [3 Device

MapameTphl coeanHEHN Hactpoiikn uHtep

(3 Mporpammtbie 6aokn > (D MNporpamMmHbie BGaoku

Pexxum nepesaun
RTU

CocrosHve npoTokona

«

&% modbusmasterTCP. 1 TarmavT, Mc Konnueciso
Jlobaeute Modbus Slave Device TCP

[E2 Menenxep 3ana4 > [E2 Menenxep 3anau

~  [5 Kommynmkatmm ~  Lg KommyHvkaumm
&5 modbusmasterTCP_1
~ &5 modbusmasterUART 1

on Return
KpbiTh e UART1_modbus_mas

’ Jlobasut, Modbus Slave Device UART
r

MepenmeroBaTh F2 °ch

Jlobasuts UART1

Ypanuto Delete JNobasute UART4

CIHMCOK YCIPOWCIB (&)

Jlobasuts UARTS
PucyHok 5.34 — lo6aBneHne Modbus Slave S e
Device TCP

MepewmeHoBaTh F2

Yaanute Delete

PucyHok 5.35 — [lo6aBneHne Modbus Serial
Slave Device

HobaeneHHoOe yCTPOMUCTBO MO ymondaHuio nmeet nmsa modbusdevice*_1 (Mmsi 3aBUCKT OT BbIBpaHHOIoO
npotokona). Kaxxgomy nocrnegytowemMy yCTPOUCTBY ByaeT npucBavMBaThbCs CrieaytoLnin NopsaKoBbIA HOMEP.
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MNepenmeHoBaHMe JOCTYNHO B MOMEHT CO3faHus1, TMBO Yepe3 KOHTEKCTHOE MEHI0 KOMMoHeHTa. Mpwu
3aaHumn YCTPOMCTBY UMEHM CriedyeT yuMTbiBaThb NpaBuia MUMeHoBaHuUs A3bika ST, 1 y6eanTbes, YTo
BblIbpaHHOe UMsi He AybnupyeT Ha3BaHWe ApYyrnx KOMNOHEHTOB B IepeBe NPOeKTa - CO3AaHne KOMMOHEHTOB
C OAVMHAKOBbLIMW MMEHaMW He JornycKkaeTcs.

Mocne nobaeneHus slave-ycTponcTeo oTobpasnTcs B AepeBe NPOeKTa, Kak OTBETBIEHNE KOMMNOHEHTA
Modbus Master:

[lepeeo npoekTa
v [3) Device
> [2 MNporpammHele brokn

> [Z2 Menenxep zagau

v [ Kommynukaumm

v &5 modbusmasterTCP_1
modbusdeviceTCP_1
v &5 modbusmasterUART_1

&5 modbusdeviceUART 1

@ UART1_modbus master 1
PucyHok 5.36 — Modbus Device B aepeBe npoekra

OTtkpowiTe Bknagky pegakrtopa Modbus Slave Device:

* ABOMHbIM KnnkoM JIKM Ha anemeHT Modbus Slave Device B gepee npoekTa;
* BblbepuTe NyHKT OTKPbITb B KOHTEKCTHOM MeHIo anemeHTa Modbus Slave Device B gepese
npoexTa.

HacTtpoiite napameTpbl coeauHeHnst n napameTpbl obMeHa BO Bknaake pegakrtopa Modbus Slave Device:
modbusdeviceTCP_1 X
I'IapameTpm CcoeAUMHEHWA

Onpoc yctpoicTea Mepuoa onpoca, mc

qa 10

Slave ID IP-appec
1 192.168.1.1

KommeHTapuii

MapameTpe obmena (7)

Vcnonszoeats napaMeTp

TakimayTt, Mc Konuuecteo nonwitok

Kaprta teros

MNopagok permctpos Mopagok Gakt

CrapwwmM Enepes Crapwum Enepesg JloBaeuTs Teru

Appec DEC . Tun aaHHBX OyHKUMA 3Hauenne/TlepemerHan Kommentapwii

o

PucyHok 5.37 — Bknapgka pegaktopa Modbus Slave Device TCP

MapameTpbl coeguHeHuUs:

Onpoc ycTponcTBa — COCTOsIHME OMnpoca YCTPONCTBA (BKITHOYEH/OTKIo4eH). [pn oTknioYeHHOM onpoce
master-yCTpoNCTBO He MOChINaeT 3anpockl slave-ycTponcTay;

Mepuopn onpoca — BpeMEHHOW MHTepBar, Yepes KOTOPbIN NOBTOPSAEeTCsA onpoc. [JonycTuMbIN Anana3oH oT
0 po 6000 mc;

Slave ID — agpec slave-yctporictea B cetn Modbus, ananasoH 3HaveHuit ot 0 go 255;
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IP-Agpec (Tonbko ana Modbus Slave Device TCP) — ceTteBol agpec ycTponcTea, Auana3oH 3Ha4YeHUn ot
0.0.0.0 mo 255.255.255.255;

MopT (Tonbko ans Modbus Slave Device TCP) — nopT, ucnonb3yembivi Anst obmeHa, AManasoH 3HaYeHuin
oT 1 go 65535 (no ymonyanuto - 502);

KommeHTapuin — nonb3oBartenbckuii KoMMmeHTapun. OTtobpaxaeTcs B Tabnvue CNnMCcoK yCTPpOUCTB
BKnagku pegakropa Modbus Master.

MapameTpbl o6MeHa:

Mcnonb3oBaTb napameTpbl 0OMeHa U3 MacTepa — B Cly4ae YCTaHOBKN Yekbokca BHECEHNE AaHHbIX
OyaeT HegocTynHO, ByAyT MCNONb30BaHbl 3HaYeHUs, BBeAeHHble BO Bknaake pegaktopa Modbus Master.
Ecnn yekBokc OTKMOYEH, Ans ycTponcTea byayT cnonb30BaTbCs MHAMBMAYaMNbHbIE NapaMeTpbl 0bMeHa:

TanmayT, MC — Bpems OXuaaHus OTBeTa OT slave-ycTponcTtsa, 4onycTuMbIn AnanasoH ot 20 go 6000 mc.

Konun4yecTBO NONbITOK — YXCMO NOBTOPHbIX NOMbITOK YCTAHOBUTL CBA3b CO slave-ycTponcTBOM npwu
OTCYTCTBUM OTBETA, AONYCTUMbIN Anana3oH ot 0 go 3.

3anonHute KapTy Teros.

Kapta TeroB conocrtaBnsiet nepemeHHblie ¢ peructpamm Modbus (agpecamu). OamH Ter MOXeT BKMoYaTb
HECKOJIbKO PErNCTPOB.

HacTpovite 06wwume ans Bcen kapTbl TErOB NapaMmeTpbl:

Mopspok peructpos/lMopaaok 6anT — HacTponka nopsaka crnos 1 nopsaka 6ant ons nepegaym master-

YCTPOWCTBY.
NPUMEYAHUE

m Mopsigok 6aiT N perncTpoB ONpeaenseTcsi HacTporikaMy 06oOUX YCTPONCTB, Y4aCTBYOLLMX B
obmeHe. Ecnmn o6meH ycTaHOBMEH, HO MOMNYyYEHHbIE 3HAYEHUS HEKOPPEKTHBI, UIBMEHUTE MOPSAOK
6avit/pernctpos. o ymonyaHuto ans 6onbmHeTea yctporncts u NO OBEH ncnonbayetcs
HacTpoWka "CTtapwwvm 6aiTom, MAaaLwmnmMm permcTpom”, UMEHHO 3Ty HacCTPOWKy crneayeT 3agaBaTb
ansa MIK110-ALTA.

[o6aBUTL TEM MOXHO OOHUM M3 COCOBO0B:

a. Haxmute kHonky Jo6aBuUTbL Tern. OTKPOETCA OKHO CO3[1aHNsA TEroB:

Co3paaHve Teros

Anpec HauanLHOTO PerncTpa (

TN AaHHbIX

PyHkuma

Konunuecreo Teroe

OTMEHUTL Cospatk

PucyHok 5.38

* Apapec HayanbHOro permcTpa — 3agaeT agpec HavanbHOro permcrpa, agpeca 3agatrrcs
HaumMHas ¢ ykasaHHoro. [locTyneH BBOA B AECATEPUYHOM 1 LWEeCTHaauaTepmyHom cpopmare (c
npedukcom 16# un 0x);

* Twun paHHbIX — TWN AaHHbIX Tera;

*  MDyHKUua — onpegenseT onepauuio (4TeHme/3anuce) n obnacTte NamaTn, C KOTOPON aTa
onepauus byget nponssegeHa. Cnucok yHkumin, nogaepxmsaemoix B ALTA IDE npuBegeH B
pasgene Modbus;

*  KonunyecTBO TeroB — KONM4YeCTBO TErOB, KOTOpoe Tpebyetcs co3aaTth.

Haxmute KHOMKY Co3paTb. B KapTe Teros OT06p33MTCﬂ MH(bOpMaLIMFl, cornacHo BBeAeHHbIM NAaHHbIM.

b. HaxmuTe kHoMnKy "+" pacnonoxeHHyto B ctonbue Agpec Tabnuubl TEros.
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DyHKUMA 3HaueHwe/llepemeHHan Komme

Aapec DEC .

Twn aaHHbIX
WORD
WORD

PucyHok 5.39

B atom crniy4yae Term nobaBnswTca no OQHOMY, Ha4MHasA C agpeca, cregyroulero 3a agpecom
nocnegHero oTpenakTrnpoBaHHOro Tera.

5. [pu HeoBXxoAUMOCTM OTpeAaKTUPYNTe 3HaYEHNs B TabnuLe Teros

Anpec

Aapec DEC
‘ h

B none agpec ykasbiBaeTcsl AnanasoH perncrpos,
KOTOpblE 3aHNMAaET CO3OaHHbIN TET.

[na nepekntoyeHus coopmata seoaa (DEC/HEX) —
Ha)XMUTe Ha 3aronoBok cTonbua Agpec v Bolbepute
HY)XHOE 3Ha4YeHue 13 BbiNnagatoLLEero cnmcka.

Onsa pepakTupoBaHusi 3HAYeHUA — ABAXAbl HAXMUTE
JIKM no siuenike 1 BBeAnTE HOBOE 3HA4YEHNE

Twvn gaHHbIX

Twun AaHHbIX
WORD
BYTE
DINT
DWORD
INT
REAL
STRING21
STRING80

WORD

Knuknute JIKM no ayeiike n BbiGepuTe 13 BbinagatoLlero
CMUCKa HY>KHOE 3HaYeHune

DyHKUUA

DyHKUMA

03 (0x03)
03 (0x03) Read Holding
04 (0x04)

06 (0x06)

16 (0x10)

KnukHute JIKM no ayeiike u BbibepuTe 13 BbiNagatoLero
CMUCKa HY>KHOE 3HaYeHne

Cnuncok gyHkumin, nogaepxunsaemMbix B ALTA IDE
npuseneH B pasgene Modbus

3HaueHue/
MepemeHHasn

3HaueHwe/lNepemeHHan

12

[Oeaxabl HaxmuTe JIKM no suenke n BBeAuTe HOBOE
3HaYEHUE NN NPUBSDKUTE NEPEMEHHYIO:

* npvBSA3Ka NepeMeHHON-BXo4a Ans YTeHus
pervucTtpa B nporpamme;

* MpuBsA3Ka NepeMeHHON-BbIXOAa A4S 3anucu
pervcTpa 13 nporpammbl;

*  BBO[ 3Ha4YeHMs (KOHCTaHTbI) ANS 3anucu
peructpa

KommeHTapum

[OBaxabl HaxmuTe JIKM no auyeinke n eBeante
Nnosb30BaTeNbCKNN KOMMEHTaPUI

KommeHTapuid
Temneparypa

D,J'Iﬂ COPTUPOBKN AAaHHbLIX HAXKMUTE Ha 3HAa4Y0K - B 3aronoeke cronbua.

6. Ypanutb Ter MOXHO C MOMOLLbIO KOHTEKCTHOIO MEHIO Tera B KapTe TEeros:
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Appec DEC . Tun gaHHBIX OyHKUMA

> 0 WORD v 03 (0x03)
INT v 03 (0x03)

myTC [ Tt B i Vg

PackpbiTe BUTORYHO Macky

Yaanute

PucyHok 5.40

+ | |[IPUMEYAHUE
1 | |CosaaHHble Tern 6yayT onpalumsaTtbCs B nopsake 4ob6aBneHns B KapTy TEroB, a He Mo BO3pacTaHuio
—=— |agpecos.

Ons nepemMeHHbix Tna BYTE, WORD, DWORD 1 LWORD gocTtyneH npocMoTp U pegakTupoBaHie GUTOBON MacKu.
Mogpo6Ho paboTa ¢ GuToBOM Mackon onucaHa B pasgene butosasa macka.

5.6.2 Pexxum Slave

[Jo6aBuTb yCTPONCTBa B pexnme Slave MOXHO C MOMOLLbI KOHTEKCTHOrO MEHI0 cucteMHon nankn KommyHukaumm
B JepeBe npoekra:

Jlepeeo npoekTa
v [Z Device
3 MNporpammHele Gaoku
(=2 MeHeaxep 3aaau

LS KommyHukaumm
Jobaeute ModBus Master TCP

Jobaeure ModBus Slave

PucyHok 5.41 — KoHTeKCTHOe MeHI0 cucTeMHom nanku KommyHukauum

[obGaBneHHoe yCcTponcTBO Mo ymonyaHuio nmeet nms modbusslaveCE_1. Kaxgomy nocneayoliemy ycTponcTey
Oynet npuceBamBaTbCs CriefyloLMn NopsaakoBblin HOMep. [lepenmeHoBaHMe OOCTYMHO B MOMEHT co3fdaHusi, nubo
Yyepes KOHTEKCTHOE MEHI0 YCTpoWcTBa. [1py 3agaHum KOMNOHEHTY MMEHUN CrieayeT y4uTbIBaTb NpaBuia MMEHOBaHNS
a3blka ST, n ybeanTtbes, YTo BblbpaHHOEe UMs He OyOnvpyeT HasBaHWe ApPYrMx KOMMOHEHTOB B AepeBe MpoekTa -
co3aHne KOMMOHEHTOB C OAMHAKOBLIMW MMEHaMW He LOMNyCcKaeTcs.

Boibepute Oob6aButb Modbus Slave, ycTpoincTBo nosiButcs B gepeBe MpPOeKTa, Kak OTBETBIEHWE CUCTEMHOW
narnku:

oLy KOMM}'HHKELIHH

a5 modbusslaveCE 1

PucyHok 5.42 — YctponcTtBo Modbus Slave B gepeBe npoekra

BeiGop npoTtokona He TpebyeTcsa - B pexume Slave npoTokon onpeaensietcss B 3aBUCMMOCTU OT BblOpaHHOro
nHtepcpenca: UART unn TCP.

5.6.2.1 HacTpownka napametpoB Modbus Slave

1. OrtkpoviTe Bknaaky pegakrtopa Modbus Slave:
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e OBoNHbIM Knukom JIKM Ha anemeHT ModbusSlave B aepeBe npoekTa;
* BblbepuTe NyHKT OTKPbITb B KOHTEKCTHOM MeHto anemeHTa Modbus Slave B gepese npoekTa.

2. BaeguTe HACTPOWKMU:

MNa pamMeTpil COegUHEHWA

3a,u.ep:1<|:a OTEETa, MC

CocrosHWe npoTokona Slave ID

® On 0

PucyHok 5.43

HacTpolika napameTpoB coeguHeHUs

« CocTosiHMe NpoToKosa — BKMNtoYeHne/BbiknoyeHne npotokona Modbus. B cnyyae BbikntoyeHus
NpOTOKON He OyaeT o6pabaTtkiBaTb BXOASALLME 3anNpocChI.
» Slave ID — agpec yctponctea B cetv Modbus. [Jonyctumeii gnanasoH ot 0 go 255.
» 3apepkka oTBeTa, MC — nay3sa nepej OTBETOM Ha 3anpoc oT master-ycTponcraa.
HacTpoika ctopoxeBoro Tanmepa oomeHa

CTtopoxeBor Tarimep 0OMeHa NO3BOMNSET OTCNEXMBaTh HaNM4Me 3anpocoB OT master-yctponcrea. B
cnyyae OTCyTCTBMS 3anpoca OT master-ycTpoicTBa B TEUEHNE YKa3aHHOIO BPEMEHW reHepupyeTcs oLnbka,

KoTopasi oTo6pasnTca B AepeBe NpoeKTa MMKTorpamMmmon u

CocroaHue Talimepa TarimayT, mc

® On 0

PucyHok 5.44

* CocTtosiHue Tanmepa — BKOYEHNE/BbIKMIOYEHE CTOPOXEBOrO TaiMmepa obmMeHa.
» TanmayT, MC — BpeMsi OXXnaaHus 3anpoca ot master-ycTponcraa.

3. 3anonHuTe KapTy Teros.

5.6.2.2 KapTa Teros

Ter — 3TO NepemMeHHasi B NpoOeKkTe, KoTopas NpuBSA3bIBAETCA K OAHOMY WM HeckorbkuM peructpam Modbus
(AYeiikam NaMaATM C KOHKPETHLIM aApecoM) U MMeeT 3afaHHbI TUN OaHHbIX, NpaBunia ynakoBku (NMOPSAOK cros/

0anT) n HasHa4yeHune (YTeHne/3anuch).

Kapta Teros conoctaBnsieT nepemMeHHble ¢ pernctpamm Modbus (agpecamn).

MNpaBuna BbipaBHMBaHUSA

B ALTA IDE npoucxoguT aBTOMaTtM4yeckoe BblpaBHMBAHUE MNEPEMEHHbIX, B 3aBUCMMOCTM OT MX Tuna, npu

pasvelwieHnn B obnacTtu namaTu yCTpOIZCTBa, cornacHo npasunam npmneegeHHbIM B Tabnuue:

Ta6nuua 5.3 — MpaBuna pasmeLleHNsi NepeMeHHbIX B KapTe Teros

KonuyectBo
Tun gaHHbIX Pa3mep, 6anT 3aHUMaeMbIX Appec nepBoro peructpa
perucTpoB
BYTE 1 1 B NtoOOM MecTe KapThl
WORD 2 1 B It0OOM MecTe KapTbl
DWORD 4 2 OOIMKeH ObITb kpaTeH 2 (B T.4. 0)
INT 2 1 B It0OOM MecTe KapTbl
DINT 4 2 agpec NepBoro perncTpa gormkeH
ObITb KpaTeH 2 (B T.u. 0)
REAL 4 2 agpec nepBoro perncTpa gormkeH
BbITb kpaTeH 2 (B T.4. 0)
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MpogomkeHue Tabnuubl 5.3

KonuyectBo
Tun gaHHbIX Pa3mep, 6anT 3aHUMaeMbIX Appec nepBoro peructpa
peructpoB
STRINGS80 80 41 B ItoOOM MecCTe KapThl
STRING21 21 11 B It0OOM MecTe KapTbl

MpaBuna pasmelleHnMst OCHOBaHbl Ha oOpraHu3aumm usmMyeckon namsTu Takum o6pasoM, 4YTO MNepeMEHHble
pa3svepom 8 6ut (1 6anT) , 2 banta, n 4 6anTa JOMKHBI pacnonaratbCsa TONMbLKO MO onpeaeneHHbIM agpecam. Agpec
4-6anTHOM NepeMeHHON JOIMKeH ObITb KpaTeH 4, 2-6aiTHOW — kpaTeH 2, a ogHobakTHOM (Mnn 8 BUTHON) — KpaTeH 1 1
MOXXET HaxoauTbCs B N0OON Touke obnacTn namaTu.

Ecnu npepctaBuTb obnacte namstu ¢ Bo3pacTaowmummn agpecamu (ot 0 4o kakoro-nmbo vmcna) u pacnonoxuTb
nepemMeHHble, TO, eCnn nepeas nepeMeHHasa nMmeeT pasmep 1 6awnT, oHa GygeTt pacnonoxeHa no agpecy 0x0000,
cneaytouwas — 0x0001 u 1.4. Ecnu gansle naet 4-6antHas nepemeHHasi, OHa AOMKHa pacnonaraTbCsl No agpecy
0x0004, T.e. kpaTHOoMy 4, 1 T. 4. lMpu atom, ecnn ogHobanTHaA NepeMeHHas 3aHsana MecTo, KpaTHoe YeTbipem,
cnegywouwass 4- OanTHasi nNepemMeHHasl 3aHMMaeT criegyllee KpaTHoe uYeTbipeM MecTo. [lopsigok 3agaHus
NnepeMeHHbIX MOXET OblTb NPON3BONbHLIM, BbipaBHMBAHME e CTaBUT NepPeMeHHble Ha KpaTHble UX ANvHE adpeca.
COOTBETCTBEHHO, NPY TaKOM Nopsiake pasMeLleHNs NepeMeHHbIX HeM3beXXHO BO3HUKAIOT He 3aHSATbIe NPOCTPaHCTBa
namsaTn, KOTOpble HUrae He OTobpaalTcsi, He BWAHbI B 0bnactu BBOAa/BbiBOOA, HO 0053aTENbHO LOIMKHbI
yunTbiBaTbCA MNOMb30BaTENEM: KOrga MNpOM3BOAUTCS OMpPOC npubopa W3BHE ANs NOMyYeHus MHdopmauumu,
pasMeLLeHHOW MO KOHKPEeTHOMY agpecy (peructpy). [lonb3oBaTenb [OMMKEH YYWUTbIBAaTb OCOOEHHOCTb
BblpaBHMBAHWS, YTOObI HE MOMYYUTb HEKOPPEKTHYK MHAOPMAaLUIO, MPUYEM LOIDKEH YYUTbIBATb €Lle Ha cTagum
3a[1aHus NepPeMEHHbIX.

Appec Anpec
BHYTpPH PacnonoxeHue nepeMeHHbIX B NaMATH perucTpa
I'IﬂMflTH BBOAa/BbiBOOa Modbus
YCTPOUCTBA
0x0000 8 6wt (1 Bant)
------------------------------------------------------- -| Ox00
0x0001 HE3AHATOE NMPOCTPAHCTBO
0x0002 3
_______________________ 20anta _______________ N 0x01
0x0003
0Ox0004 8 6ut (1 GanT)
""""""""""""""""""""""""""""""" 0x02
0x0005 HE3AHATOE NPOCTPAHCTBO
0x0006 HE3AHATOE NMPOCTPAHCTBO
-------------------------------------------------------- 0x03
0x0007 HE3AHATOE NPOCTPAHCTBO
0x0008
------------------------------------------------------- | 0x04
0x0009 3
4 BaiiTa
Ox000A
------------------------------------------------------- -1 Ox0A
0x000B

PMCVHOK 5.45 - I'Ipumep pacnonoXxeHns nepemMeHHbIX B KapTe Teroe € y4eToM npasuna BbipaBHUBaHUA
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3anonHeHue KapTbl TEroB

3anonHeHve kapTbl TeroB slave-ycTponcTea BknovaeT B cebs onpedeneHne HasHadyeHus Tera, NPUCBOEHME eMy
agpeca v 3anonHeHWe AaHHbIMW, KOTOpble OyayT AOCTYMHbI ANSA YTEHWs, 3anvMcu UMM YTeHus/3anvcn master-
YCTPONCTBOM.

1. 3anonHuTe 0bLMe AnsA Bcel KapThl TErOB AaHHbIE:

* HavanbHbIM agpec — 3agaeT HayarbHbIN agpec perncTpa ans Bcew kapTol. [JocTyneH BBoA B
OEecATEpPUYHOM 1 WecTHaauaTepnyHom popmare (¢ npecmkcom 16# n 0x). B cnyyae Beoga
HayanbHOro agpeca rnocne 3anofiHeHNs KapThbl TErOB, agpeca aBTOMaTUYECKN NePeCHUTaOTCA U
OyayT oTobOpaeHbl B Tabnuue cornacHo BBEAEHHBIM AaHHbIM. Ecnv npu BBOAe HOBOrO Ha4YanbHOro
agpeca npv nepec4yete byayT obHapyXeHbl HEAOMYCTUMbIE agpeca PerMcTpoB, NOSBUTCS
coobuieHune 06 ownbke.

* NMopspgok pernctpos/INMopagok 6anT — HaCTpoWika Nopsiaka CrioB 1 nopsiaka banT ans nepegayn
master-ycTponcTay.

NMPUMEYAHUE

El Mopsigok 6anT 1 perncTpoB onpeaenseTcst HacTporikaMmy 06oUX YCTPOMCTB, YHaACTBYIOLLNX B
obmeHe. Ecnmn o6meH ycTaHOBMNEH, HO MOMNYyY€EHHbIE 3HAYEHWS HEKOPPEKTHBI, UBMEHUTE
nopsigok 6ant/pernctpos. Mo ymonyaHuio ansa 6onbLlumHeTBa yerporncts 1 [0 OBEH
ucnonb3yercs HacTpownka "Crtapwmm 6anTom, MIagLmMmM permcTpom”, UMEHHO 3Ty HAaCTPONKY
cnenyet 3agasatb ana MJIK110-ALTA.

2. Haxwmute kHonky Jo6aBUTb Tern, OTKPOETCH OKHO CO30aHUs TETOB:

CozpaHue Teroe

Anpec HayansHOTO perncrpa

Twn AaHHbIX

Konunuecteo 1eroe

OTMEHUTb Cospatb

PucyHok 5.46

* Apapec HavyanbHOro perucTpa — He JOCTYMNeH Ans BBoAa. ABTOMATMYECKM PacCYnTbIBAETCS C
y4eToMm paHee JobOaBMNeHHbIX TEFOB 1 NpaBuia BblpaBHMBaHWSA. B cnyyae co3gaHunsi nepBoro Tera -
COOTBETCTBYET afpecy, BBeAEeHHOMY B none HayanbHbIn agpec (no ymondanuto 0).

e Tun AaHHbIX — TUN JaHHbIX Tera.

* Konun4yecTBO TeroB — KonNM4ecTBO TEroB, KOTopoe Tpebyetcs co3gaThb.

3. Haxwmute kHonky Co3aaTtk. B Tabnuue otobpasutcs nHdopmaums, cornacHo BBEAEHHbIM JaHHbIM.
CospgaHHble Terv pacnonararoTcs B criefyoLwmx JOCTYMHbIX ANs pasMeLLEeHnst pernctpax ¢ y4eTom npasun
BblpaBHUBAHUS.

Appec DEC . 3anucaTtk B NEpPEMEHHY MNpouwTate M3 NepeMeHHo lMpaea macrepa Twun AaHHbIX KommeHTapumid

0 YreHue 1 zanvc WORD

YreHue 1 zannc

YreHuwe u zannc STRING21

PucyHok 5.47 — NMpumep 3anonHeHUs KapTbl TEroB

4. OTpepakTupymnTe 3HayeHus B TabnuLe Teros:
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Anpec B none agpec ykasbiBaeTcsa AgnanasoH permcTpos,
KOTOpbI€ 3aHNMAaET CO34aHHbIN TET.

[nsa nepekntoyeHus coopmata seoga (DEC/HEX) -
Ha)XMUTe Ha 3aronoBok ctonbua Agpec n BelibepuTe
HY>KHOE 3Ha4YeHne 13 BbinagatoLLero cnmcka.

Pepaktu poBaHue agapeca HeaoCTyNnHO

Anpec DEC .

3anucatb B JanucaTk B nepemerHyio (7) Osaxabl Haxmute JIKM no syerke n npussxure
nepemMeHHyto nepemMeHHylo [ia 3anucy Tera.

CUHHXpOHM3aLMa NnepemMeHHON 1 Tera NPoUCXoauT npu
CMHXPOHM3aLMN BXOAOB 3a4a4m

var

3HayeHue/ (TSRO | [lBaxxabl HaxmuTe JIKM o siueiike 1 BBeAuTE HOBOE
MepemeHHas 3HaYeHNe NN NPUBSHKNTE NEPEMEHHYIO:

* npuBsA3Ka NepemMeHHOW AN YTeHNs Tera;

* BBOZA 3HA4YeHUs (KOHCTaHTHI).

CWHXpOHM3aLMsa NepeMeHHON/3Ha4YeHns 1 Tera
NPOUCXOANT NPU CUHXPOHN3ALMN BbIXOO0B 3a4a4m

123

[NpaBa macTepa YpoBeHb nNpaB 4OCTyna, KOTOpbI NpefoCcTaBnsaeTcs
master-ycTtponcTty Anst paboTbl C TErom.

UTeHune 1 3anmch Hepepaktupyemoe none

Cnmncok dyHkumi, nopgaepxmeaembix B ALTA IDE

npueeaeH B pasgene Modbus

lNpaea mactepa

Twvn gaHHbIX Hepepaktnpyemoe none
Trn aaHHbIX
WORD
KommeHTapwuii - Osaxap! HaxmuTe JIKM no a4veiike 1 BBeguTe

NnonbL30BaTeNbCKUN KOMMEHTapUin

Temneparypa

5. [o6aBuUTb Tern Ha onpeaeneHHbl agpec MOXHO C MOMOLLIbIO KOHTEKCTHOIO MEHHO CTPOKW B Tabrivue Teros:

Appec DEC . 3anucate B NepemeHHyio (7) MNpounTate M2 NnepemenHoli (7) lNpaea macrepa Twn AaHHEX Kommentapuid
Yrenue n zanmuc WORD
k fobaBnTe Tern
YTeHue 1 2anuc
HTeHue 1 3anmc

Yrenue n AC

YreHue v zanmc

PucyHok 5.48

Ecnn Ha Bbl6paHHOM agpece HeBO3MOXHO CcOo34aThb TEl, TO B OKHE CO3aaHNA Tera NoABUTCA
COOTBETCTBYIOLLEE npeaynpexneHune:
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Co3paune Teros

Aapec HauaNLEHOTO PErncTp, 15.55

Tun AaHHbIX STRING80

Konuuecteo teroe

® B eribpaHHOM AWanazoHe HelOCTaTOUHO CEOBOAHBIX PeruCTpOE Anf
nobasneqnn Teros

OTMeHWUTL

PucyHok 5.49

6. Ypanutb Ter MOXHO C MOMOLLIbIO KOHTEKCTHOIO MEHIO Tera B KapTe Teros:

Anpec DEC . 3anucatb B NepemMeHHyH [Mpaea macrepa
0 YreHue 1 2annce
Packpeime BUTOERYIO Macky

YaanuTe Jelete YreHue 1 3annck

3

PucyHok 5.50

BHUMAHUE
A B Tekywwen peanvsaunm nioboii Ter, fo6aBnNeHHbIN B KApTy TEroB, y4acTBYET B 0OMEHE C YCTPONCTBOM, Aaxe
ecnu B none 3HayeHune/llepeMeHHasa OTCYTCTBYET NPUBA3KA. TO MOXKET ObITb KPUTUHHO NPU UCNONB30BaHMK
dyHKkumm 3anucu 06 n 16: npm ctapte onpoca MNJIK 3anuwert B Ter 0.
Mepep 3arpyskon npoekta Ha MNJ1K n Hayanom obmeHa ybeauteck, 4To:
* 3Ha4YeHUs NPOVMHULNANM3NPOBaHbI (334aHO Ha4YanbHOE 3HAaYeHWE);

e OonycTMOo OBHyNeHne 3Ha4eHWM, T.K. HAaCTPOMKN HEKOTOPbIX YCTPOWUCTB MOTYT U3MEHUTLCS U3-3a
LIMKITUYECKON 3anucy Hyns (Mpu OTCYTCTBUU NPUBA3KA U/UNMN MHULManM3aumn).

Ins nepemeHHbix Tna BYTE, WORD, DWORD u LWORD gocTtyneH npocMoTp U peaakTupoBaHue GUTOBOM MacKu.
Mogpo6bHo pabota ¢ GuToBOM Mackon onucaHa B pasgene butosasa macka.

5.6.2.3 butoBas Macka

[nsa nepemeHHbix Tna BYTE, WORD, DWORD 1 LWORD goctyneH npocMOTp 1 peaakTupoBaHme GUTOBOM MacKu.

1. YTtoObbl packpbITb 6UTOBYIO MacKy HaxxmuTe MNKM Ha CTpoKy ¢ perMcTpoMm B KapTe TEroB 1 BelbepuTe B
KOHTEKCTHOM MeHto PackpbITb 6UTOBYO MacKy. BrToBasi Macka Tera 0To6pasuTcs B KapTe TEroB:

Anpec DEC . Mepemennan 3Hauenwne/llepemennan ¢  [Npaea mactepa Twvn aaHHbIX KommeHTapmid
v 20 HIE W 3anvchb BYTE

but 0 YreHue 1 3anucs BOOL
but 1 YreHwe v 3anmck BOOL
but 2 Yrenwe v 3anmcs BOOL
but 3 YreHve v 3anncs BOOL
but 4 YreHwre v 3anucs BOOL
but 5 YreHue 1 3anucs BOOL

but 6 YreHwe v 3anmch BOOL

but 7 Yrenwe v 3anmcs BOOL

PucyHok 5.51

2. OTpepakTUpyHnTe faHHble aHaNorM4Ho pegakTMpoBaHWIO 3HaYeHui B Tabnuue Teros ans Modbus Slave
Device Serial/TCP n Modbus Slave
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Ecnun 6utoBas Macka pacKpbiTa, TO BCE BBE[EHHbIE JaHHbIE COXPaHATCA A MOCneayoLLIero peaakTMpoBaHus 1
COXpaHeHus.

YT06bI CKPBLITL 6MTOBYIO Macky HaxmMuTe INMKM Ha cTpoky ¢ Terom B Tabnumue perncTpoB 1 BbibepuTe B KOHTEKCTHOM
MeHo CKpbITb 6UTOBYO MacKy. Ecnv noboe n3 nonen 6utoson macku Bblno 0TpegakTMpoBaHoO, NOSIBUTCS OKHO C
npeaynpexaeHnemM o ToM, YTO BBEAEHHbIE JaHHbIE HE COXPaHSATCS:

CKpbiTb BUTOBYIO Macky

Bbi yBepeHEl, YTO XOTUTE CKPbITE BUTOBYIO MaCKy
Tera? BeegeHHble AaHHble He COXPaHATCA

PucyHok 5.52

Ecnu Bbibpatb [a, To GuToBas Macka CKpoeTCs, BCe BHECEHHbIE AaHHble OyayT yaaneHol. B crniyyae Bbibopa Het
OGuTOBasi Macka OCTaHeTCsl pacKpbiTa.

>
CBepHyTb nnn pasBepHyTb 6I/ITOByI0 MacCKy MOXXHO C NMOMOLUbH 3Ha4Ka , pacnonoxeHHoro nepen agpecom
Tera.

Mocne coxpaHeHusa npoekta B ALTA IDE aBTomaTtudecku cpopmmpyetca ¢ann ¢ KapTon TeroB B dpopmare . csv,
KOTOpbIV pacnonaraetcd B nanke npoekra C:User/..../Project_/Communications/

Address  VariableRe VariableW Access Type Comment
0 wvar_1 1 RW BYTE
1 var_2 0 RW BYTE
2 sens_1 10 RW INT
3 sens_2 12 RW INT

PucyHok 5.53
5.6.2.4 [lo6aBneHne uHtepdenca noaknroveHns UART/TCP

[na nonyyeHns 3anpocoB OT master-ycTponcTtBa cregyetr 0obaBuTb WMHTEpdENC NOAKMHOYEHUS. YCTPOUCTBO B
pexunme Slave nogaepxMBaeT BbIOOP TONbKO OQHOIO MHTepderica NoaKMoYEHNs.

* UART — pobaeneHue annapatHoro uHtepdgenca UART (COM)
+ TCP — pobaeneHne annapatHoro uHtepgenca TCP/IP (Ethernet)

[Jo6aBbTe nHTepdenc c NOMOLLbI0 KOHTEKCTHOIO MeHIo komnoHeHTa ModbusSlave B aepee npoekra:

[lepeeo npoekTa
v [5) Device
> [2 MNporpammHele brokn
> [Z2 Menenxep zagau
W [2— KoMmyHMkaumm
a5 modbusmasterTCP1
a5 modbusslaveCE_1
Jlobasut, UART1
Jlobasut, UART4
Jlobasut, UARTS
Jlobasuts TCP Server

OtkpoiTh Retum

[NepevmeHoBaTb F2

Ypanuto Delete

PucyHok 5.54
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BHUMAHUE . .
Henb3sa gobaenatb oavH n ToT xe nHTepderic UART ogHoBpeMeHHO K KOMNOHeHTY Serial Master u Slave.

Takoe HasHaveHue npmeeneT K OTCyTCTBUIO obmeHa no ceTn Yy OOHOIo n3 yCTpOVICTB.

Mocne pobaeneHnss nHTepdenc otobpasntcs B AepeBe NPOEKTa, Kak OTBeTBNeHne komnoHeHTa ModbusSlave
cucteMHou nanku KommyHukaumu:

W Leg KOMMyHHKaLI,HIr‘I

~ as modbusslaveCE 1

@ UART1_modbus_slave 1
~ as modbusslaveCE 2

[@) TCP Server 1

PucyHok 5.55
UART
BbINonHUTE HaACTpoOnKy MHTepdenca:

1. OTtkpownTe Bknaaky pegakropa UART:

* aBonHbIM knukom JIKM Ha anemeHT UART_modbus_slave B gepeBe npoekTa;
* BblbepuTe NyHKT OTKPbITb B KOHTEKCTHOM MeHto arnemeHTa UART_modbus_slave B gepese
npoexTa.

2. HactpowTte nHtepdenic Bo Bknagke pegakropa UART:

UART1_modbus slave 1 X

Hacrpoiikn nHtepdeic:

CkopocTs, But/c YeTHoCTh BnThl AaHHBIX Cron 6Tkl

9600 MNone a 1

PucyHok 5.56 — Bknapgka nirepdgenica UART

* CKopocTb, 6uT/c — BbiGEpUTE U3 BbiNaAdaoLEro Cnmcka CKopocTb, C KOTOpow byaeT
OCYLLEeCTBNATLCA Nepefava AaHHbIX.

* YéTHocTb — napameTp, oToOpaXkatoLLuii UCronb3oBaHne buta YeTHOCTH B nocbinke Modbus.
BeibepuTe 13 BbinagatoLwwero cnmcka:

— NONE - oTcyTcTBYET;
— EVEN - npoBepka Ha 4eTHOCTb;
— ODD - npoBepka Ha HEYETHOCTb.

*  BuTbl gaHHbIX — BbIGEPUTE N3 BbINaAatoOLWEro cnncka Yncrno 6uTt gaHHbIX. Bo3aMoXxHbIe 3HaYeHus:
7unmn 8

* CTon 6uTbl — NapameTp oTobpaxatoLLmMii KONMYeCcTBO CTONOBLIX 6UT B nockinke Modbus.
Bo3moxkHble 3HavyeHus: 1, 1.5 unn 2.

Kaxgbin n3 uHtepdpencoe UART moxeT 6GbiTb gobasneH B MPoOekT TONbko oauH pas. B cnyyae pgobasneHus
nHTepdenca, yxe 1cnonbL3yemMoro B NpoekTe, B AepeBe MpoeKTa y NoBTOPSAWNXCA UHTepdencos oTobpasmTcs
owwmbka:
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(2 KoMMyHMKaumm

2% Modbus_slave M
UART1_1
2% Modbus_slave_1

‘Eg UART1_2

PucyHok 5.57 — NoBTopHOe Aob6aBneHue nHtepdeinca

B aTom cnyyae oguH 13 nHtepdencoB cnegyeT yaanuTb.

Ypanutb 1 MNepenmeHoBaTb NMHTEPdENC BOZMOXHO C NOMOLLLID KOHTEKCTHOro MeHto anemeHTa UART B aepese
npoekTa.

TCP
BbinonHuTe HacTponky nHTepdetrica:

1. OrtkpowviTe Bknaaky pegaktopa TCP:

e OBoNHbIM KnNukom JTIKM Ha anemeHT TCP_Server B AepeBe NpoekTa;
* BblbepuTe NyHKT OTKPbITb B KOHTEKCTHOM MeHI0 arnemeHTa TCP_Server B fepeBe npoekTa.

2. HactpowTte nHtepdeiic Bo Bknagke pegakropa TCP:
TCP Server 1 X

Hactpoiiku uHtepdeiica

Macka noacetn Mopt TCP Konvuecteo noaxntoueHwi

0.0.0.0 502 1

PucyHok 5.58

» Macka nogceTn — HacTpolika NogceTu, B Kotopown naet oomeH. Agpec 0.0.0.0 o3Ha4vaeT, uTo
cepsep NpUHMMaET NOAKMNIOYEHMS Ha BCEX CeTeBbIX MHTEpdencax (Co BCeX OCTYMHbIX aapecoB).

* MopTt TCP — nopr, ucnonb3dyemsbiin aAnst obmeHa.

*  Konun4yecTBO Nogkno4YeHUN — No3BOSISIET HACTPOUTb OrPaHNYEHNE KONMYECTBA NOAKITIOYEHNA.
Ecnwn orpaHnyeHune BKNOYEHO, TO MHTEpdenc obpabaTbiBaeT 3anpockl He 6onee yem ot N
MCTOYHMKOB.

B cnyyae ecnu 3HadyeHue oTcyTCTBYET, NMnbo BBeAeH HeBepHbI hopmaTt none BeBoga OydeT BblOErNeHO KpacHbIM.
Mpn HaBegeHUN Kypcopa MbILLK NOSBUTCA NoACKa3ka, coaepxallasa nHgopmaumio 06 owwmbke.

Ypanutb 1 lNMepenmeHoBaTb MHTEPKENC BO3ZMOXHO C MOMOLLBI KOHTEKCTHOrO MeHio anemeHTa TCP B gepese
npoekTa.
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6 PacwupeHus

PaclwmpeHnus ucnonbaytotcs ons Hanbonee adhpeKTUBHOMO CO3haHWst MPOEKTOB UMM UX UHTErpauuMu ¢ Opyrummu
cepBucamm komnaHum "OeeH Lindposble pelueHns".

PacwwupeHus B ALTA IDE:
*  MeHepxep bmubnumorexk.
*  KoHdurypatop.
NPUMEYAHUE
EI Cnu1cok pacLUMpeHMit NOCTOSIHHO AOMOSHAEeTCS
6.1 MeHenxep 6MGnNuoTek

KomnoHeHT MeHemxep 6ubnuotek npegHasHadeH ans gobaBneHus, yoaneHus 1 ynpaeneHuss Gubnuvotekamu
npoekTa. lNomoraet nogaepxmMBaTtb akTyarnbHbI cocTaB GUBNMOTEK, KOHTPONMMPOBATL UX NOAKIIOYEHNE K MPOEKTY, a
TaKke NpocMaTpmBaTb CoaepXxmmoe GubnmnoTekx.

YUTo6bl OTKpbITL OKHO MeHeaxep 6ubnuotek asaxabl Haxmute JIKM Ha cuctemHyto nanky MeHemkep 6ubnuortek
B AepeBe npoekTa, nnn Bblﬁepl/ITe B KOHTEKCTHOM MEHIO MYHKT OTKprTbZ

[epeeo npoekTa

~ [3] Device

[*2] Nporpammueie Gaoku
[=2 Menegxep 2apau
LS Kommynukauuu

Menempxep Bubnuorek
Otkpeitb - Return

PucyHok 6.1 — MeHegxep 6MbnuoTtek B AepeBe NpoeKkTa

OkHo MeHepxep 6MONMOTEK COOAEPXKNT ABE BKNAOKM:

Menemxep bubnvorek X

Mowu 6ubnuoTeku MarasuH

std

CranpaptHasa bubano

PucyHok 6.2 — OkHo MeHemkep 6ubnuorek

1. Mowu 6MGnnoTeKn — CoaepXuT MHopmaLmio o BMBNMoTekax, NOAKHOYEHHbIX K MPOEKTY.

+ ] |[IPUMEYAHUE
1 | |B ALTA IDE no ymonuaHuto npucyTcTeyeT obasatensHas 6ubnuoteka Standard . OHa

NoaKMYaeTcsl aBTOMaTUYECKN U HE MOXET ObITb yAaneHa unn CKpbiTa U3 npoekTa.

2. Mara3unH — npegHasHadeHa ans npocMoTpa kaTtanora GubnmoTtek ¢ BO3MOXHOCTBIO MX MOAKITHOYEHUS K
TeKkyLemMy NPOoeKTY.
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MHdopmaumsa o bubnmnoreke

Haumenosanue
bubrMoTexm

OSCAT Basic Utilitie...

OnucaHue basosan bubnuoTeka npu

i

OTkniovenue!

NOJKMoYeHue OTKNYHTL
brbMoTekw

PucyHok 6.3 — KapTouka 6ubnuorteku

bubnuoteka
NoJKmMoYeHa

Ona npocmoTtpa uHdopmauum o 6ubnuoteke Haxmute JIKM Ha kapTouky OGUBNMOTEKM, pacrnoroXeHHy B

MeHempkepe bubnmoTtek. Kaptouka cogepXvT BKNagku:
+ README — kpaTkoe onucaHue cogepxaHusi bBubnmoTeku;

*  WUHdbopmauua — cogepxaHne AaHHON BKNAOKN 3aBUCUT OT KOHKpPETHOM bmubnuoteku. Bknagka moxet
cogepxaTb MHdopmauuio 06 aBTopax, NMMUEH3NN, cCanTe 1 peno3nTopun GUGNMoTeKN, a Takke onucaHmne

OMONMOTEKN U CCINKY HAa AOKYMEHTaLMI0 OMONMOTEKN.

MNoakntoyeHne 6UGNNOTEKU
YT106b! NOAKMIOUYMTL BUBNMOTEKY K MPOEKTY:

1. Ortkpowite Bknaaky MarasuH B pegaktope MeHeaxep 6uMbnuoTek.

2. BbibepuTe HyXHY0 BMBNNOTEKY N HaXXMUTE KHOMNKY MOoAKMIYNTL Ha KapTouke BMBNMoTeKu.

3. bBbunbnuoteka gobasuTcs B NpoekT n oTobpasnTcsa Ha Bknagke Moun bubnuorteku B pegakrope MeHenxep

ounonuorTek.

OTKno4YeHne 6MbnuoTekn
YUToObl OTKNIOUNTE BUBNMOTEKY:

1. Ortkpovite Bknagky Mou 6ubnuoteku B pegaktope MeHepxep 6ubnuorexk.

2. BblbepuTe HyXXHYI0 BMONMOTEKY N HAXXMUTE KHOMKY OTKMIOYUTL Ha KapTodke OMGnmnoTeku.

3. bBbwnbnuoteka byget yganeHa ns npoekta. [locne oTknodeHns GubnmoTeka ocTaHeTCst 4OCTYMHON Ha
Bknagke MarasuH B pegaktope MeHenxep 6ubnuorek, rae eé MoXHO NOAKMYNTL MOBTOPHO.

6.2 KoHdurypaTtop

PacwwnpeHne KondmrypaTtop npegHasHavyeHo Ans HacTponkn n ynpasneHuns npubopamu komnadun OBEH B cpege
paspaboTkm ALTA IDE. MNMogaepxaHa paboTa ¢ yCTpoMCTBaMmn BTOPOIO NOKOSNEHWS, K KOTOPbIM OTHOCATCS:

* BecKoHTaKTHbIV peBepcuBHbIN nyckaTenb NMBP10A;
* KOHTponnep ansa seHtunauun AUPA360;

* npubop Ansa nigukaumun n ynpaenexduna CMN2-M;

* moaynu BBoaa-BbiBoaa Mx210;

* yCcTpowicTBa 3awuTbl ABuratensa Y3[1;

» ©nokn nutanusa BINxK, BAx-x, UbIM120K;

* Hopmupylowme npeobpasosarenu HMT-1M;

* KOHTpOMnep ynpaeneHus Hacocamu CAY-Y2;

+ ceTeBble WN3bl Ang goctyna k cepsucy OwenCloud Mx210;

e CeTeBOW W03 Ans npeobpasoBaHns U nepegayvm gaHHbix npotokonos Modbus RTU/ASCII n Modbus TCP

MKOH;

* nporpammupyemsble pene MNP103, NMP205, NP225 - nobaeneHne ToNbKo B peXMME OHIaNnH.

C nomolubto paclumpeHnst KoHduryparop MOXHO:

* [006aBUTb YCTPONCTBO B MPOEKT B PEXMME OHNanH/ocranH;

* HasHauuTb IP-agpec;
* CKOHUryprpoBaTb NapameTpbl yCTPONCTBA;
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* MMMopTUpOBaTh KapTy Teros ycTponctea B Modbus Slave Device.

PacwupeHue ALTA IDE KoHdurypatop TpebyeT yctaHoBKU. [Ina KoppekTHON paboTkl paclumpeHus Ha MK gomkHa
ObITb yCcTaHOBNeHa nocneaHsis Bepcus ALTA IDE.

6.2.1 YcTaHOBKa
Mepepn ycTaHoBKOW paclumpeHusi KoHdurypartop yoegutecs, 4To Ha K ycTtaHoBneHa nocneaHss Bepcus ALTA IDE.
Ecnu goctynHo obHoBNeHne, 06HOBUTE cpeay A0 akTyanbHOW BEPCUN.

1. Ckavawte Ha K n 3anyctute dann ConfigurationEditorSetup.exe.

2. OTKpoeTCcsa OKHO MacTepa yCcTaHOBKWU. BeiGepute nanky ans yctaHoBku pacumnpeHms KoHdourypartop.

NPEOYNPEXOEHUE

CD YcTtaHoBKa pacwmpeHnsa KoHdurypatop gomkHa BbINonHATLECA cTporo B nanky ALTA IDE,
aBTOMaTMYEeCKN CO30aHHYH NpU yCTaHoBKe cpeabl. Beibop Apyron AnpekTopun MoXeT NpUBECTU K
HEKOpPpPEKTHON paboTe pacLunpeHust.

Haxxmute kHonky Oanee.

@ YcraHoska — Alta Extension Configuration Editor, sepcua 1.0.0.33 - X
BuiGop nognanku ycTaHOBKM
YkaxwTe noananky sHyTpu AppData
Jautalne

MyTs ycTaHoBKM:
CAUsers! & ke ihALLa\RoaminghAltal DE\ExtensionPlugins\ConfigurationEditor

lanee Otmena

PucyHok 6.4 — BbiIGop nanku Ans yCTaHOBKU

3. O3sHakombTeCh C NIULIEH3MOHHbBIM COrfalleHneM u, B cnyyvae cornacus, Bbibepute 1 npMHumaro ycnoBus
cornaweHus. Haxmute kHonky [lanee.

Eﬂ YcraHoska — Alta Extension Configuration Editor, sepeua 1.0.0.33 - X

NuuyensuonHoe CornaweHne
MoxanyicTa, NPOUTUTE CNEAYIOLLYH BRXHYH MHOODMAaUMIO Neped TeM, KaK NPOA0IXHTE.

HO)KBJ'IYFICT&. NpouTHTE CAEAYHOLLEE JlnueHsmoHHoe Cornawerme. Bol A0mKHBI NPWHATE YCAOBKWA 3TOMO
COrnaweHna Nepes 1em, Kak NpoA0/IKUTb.

JHIIEH3IHOHHOE COTVIAIIEHHE C KOHEYHBIM IO IB30BATEIEM A~

BAKHO! IIEPE]] HCIO.Ib30BAHHEM IIPOFPAMMHOIO OBECIEYEHHS, K
KOTOPOMY IPHIATAETCS JAHHOE JIMIEH3HOHHOE COLVIAIIEHHE C
KOHEUHBIM II0JIb30BATEJIEM (JAJIEE IIO0 TEKCTY — «IHIEH3HOHHOE
COTJIAIIEHHE»), TOKATIVIICTA, BHHMATEJILHO TIPOYHTARTE
HIKECJIEIVIOIHE VCJIOBHSA. ECJAH Bbl HE COILJIAMIAETECE C
VCJIOBHAMH HACTOSMINErO JHIEH3HOHHOIO COIVIAINEHHS, TO BEI HE
HMEETE IIPABA HCIIO.1b30BATE IIPOTPAMMHOE OBECIIEUEHHE B KAKHX-
JIHEO IE/IX.

1. OIPEJEJIEHHA

«IIpasood1agaTe by — 0OMECTEO ¢ OTPaHAYEHHOH OTEETCTEEHHOCThIO «OBek Ludposse
pemernay», 107023, r. MockBa, BH Tep.r. MYHHIHIANbHbI OKpYT COKONHHAS TOpa, U1
CeméHoBckag. 4. 1A. momem. 3/1. OTPH 1247700368035 (nanee — Opes Lludpoeste pemenug).

@ Al NprHYMato YCAOBKA COTNaLeHNa

O Ane NpUHWUMaKD YCNOBWA COrnalleHua

Hasan Nanee Otmena

PucyHok 6.5 — OKHO NULIEH3UOHHOrO CorfnalleHus
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4. (O3HaKoMbTECH C I/IH(bOpMaLI,VIeIZ 006 YCTaHOBKE U HAXXMUTE KHOMKY YctaHOBUTbL

5.

E—‘! YcraHoska — Alta Extension Configuration Editor, sepcua 1.0.0.33

BcE€ roToBo K yCTaHOBKE
MNporpamma yCcTaHOBKW roToBa HauaTb ycTaHoBKy Alta Extension Configuration Editor na saw
KOMMBHOTEP.

9.

HaxmuTe «¥ TaHOBUTh=», UTOBbI NPOAOAXMTL,

Hazag YCTaHoEWUTE Otmena

PucyHok 6.6 — OKHO 3anycKka yCTaHOBKMU

OTKpoeTcst OKHO, B KOTOpOM ByaeT oTobpaXkaTbCsl MPOLEeCC YCTaHOBKM.

E—‘! YcraHoska — Alta Extension Configuration Editor, sepcua 1.0.0.33

YcraHoBKa
MoxanyicTa, nogoxauTe, noka Alta Extension Configuration Editor ycTaHoBMTCA Ha Baw

KOMMbHOTEP.

9.

Pacnakoska Gainos...
C\Users\e peterburgskaya\AppData\Roaming\Altal DE\ExtensionPlugins\ConfigurationEditor\csdev.dll

PucyHok 6.7 — lNpouecc ycTaHOBKU NporpaMmmbl

6. [oXOuTecb OKOHYaHWs YCTaHOBKM 1 HAXMUTE KHOMKY 3aBepLUMnTb.
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E-.‘! YcraHoska — Alta Extension Configuration Editor, sepeua 1.0.0.33 -

3aBepweHune Mactepa yctaHoBKM Alta
Extension Configuration Editor

MNporpamma Alta Extension Configuration Editor ycTaHoBneHa Ha Ball
KOMMBIOTED.

HaxmuTe «3aBeplunTbs, UTOBEI BLIATK U3 NPOrpaMMbl YCTaHOBKM.

3aBepLMTh

PucyHok 6.8 — 3aBepLueHne ycTaHOBKU

Mocne ycnewHon ycrtaHoBkM pacwmpeHns KoHdurypatop kHonka [dob6aBuTb YCTPOMCTBO Ha NaHenu
WHCTPYMEHTOB B OTKpbITOM nNpoekte ALTA IDE cTaHeT akTUBHOMW:

fa dain OwunaidH MNomowwpk

o O B G < T

3

Jlepeeo npoexra Jobaeutk ycTpoiicteo

PucyHok 6.9

6.2.2 [lobaBneHne ycTpomcTBa B NPOEKT

[obGaBneHne ycTponcTBa BO3MOXHO TONMbKO MpU OTKpbITOM npoekte. Haxmute JIKM kHonky Ho6aBuTtb
YCTPOWMCTBO Ha NaHen UHCTPYMEHTOB M B BbiNagatoLleM MeHIo BbibepuTe pexum gobaeneHus ycTponcTea:

= e
8 T

JlobaeuTtk online ycTpoiicteo

JlobaBuTb No CepBUCHOI KHOMKe

JNobaeuTs offline ycrpoiicteo

PucyHok 6.10

* pobasuTb online ycTponcTBo;
* no6aBuTb NO CEPBUCHOW KHOMKE
» pobasuth offline ycTporicTtso.

6.2.2.1 lo6aBneHue yctpouncrtia online

1. B meHto kHonkn [lobaBuTb ycTponcTeo Boibepnte [lo6aButhk online yctponcteo. OTkpoeTcs Bknagka
Oo6aButb Online:
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[llobasuts online X

WHdopmaums ob ycTpoiicTee (

WHTepdeiic NnoaktoueHWs YCTPOWCTBA

TCP (Ethernet/Wifi) USB USB - MNMpeo6pa3zosatens RS48

CeTeBble NapaMeTpb

HaiATn ogHO ycTpoicTBO CKaHupoBaHWe CeTu

IP-appec

PucyHok 6.11

2. Bbibepute nHTEpPhEliC NOOKNIOYEHNS YCTPOWCTRA:
* TCP (Ethernet/Wifi) — nogkntoueHne no uHtepdency Ethernet.

WNHTepderic noakntoueHnn ycTponucTea

TCP (Et

IP-anpec

Haittu ycTpolicTea

PucyHok 6.12

BeeagwuTte ceTeBble NapameTpsbl:
— HawnTtn ogHO ycTpoMcTBO — 3aJaeTcs OAMH U3BECTHbIN IP-agpec yCcTponcTaa;

— CkaHupoBaHue ceTu — 3afaeTcs AnanasoH |IP-agpecoB Anis noncka rpynnbl YCTPOWCTB Ui
YyCTpPONCTBA, IP-agpec KOTOporo HeM3BeCTEH.

* USB — nogkntodeHue no untepdgency USB, yctpoicTs, paboTtatoLimnx no npotokony Modbus.
YcTpowncTBo byaeT otobpaxaTbesi B UHTepdence, kak nogkrtodeHHoe Yyepe3s COM-nopt. Homep
COM-nopta oTobpaxaeTtcs B Tabnuue HangeHHbIX YCTPOMCTB U B HACTPOMKaxX CoOeaNHEHMS.

WHTepdelic noaKNo4YeHUs ycTponcTBa

Haiitu ycTpoiictea

PucyHok 6.13
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USB - Npeo6pazoBartenb RS485 — nogkntoyeHne no nHtepdgency RS485 vepes

npeobpasoBarenb, yCTPONCTB, paboTatowmx no npotokony Modbus.

WHTepderc noakntoueHns ycTpoucTea

TCP (Et

H:

HauaneHelli agpec

1
YcrpoiictBa ans nowcka
@® Astonepebop ycTpoiicTe

NapameTpbl com-nopTta

Ckopoctb YeTHOCTb buThl AaHHbIX

115200 | | Her o | [g

Haiitk ycTpoiictea

PucyHok 6.14

OnpegennTte pexnm noucka (CeTeBble NapameTphbl);

KoHeuHbIi agpec

247

Cron-buThi

1

— HanTtn ogHo ycTpoMcTBO — 3ajaeTCs OAMH U3BECTHbIN NOPT M aapec yCTPOUCTBA.

¢ MopT — HoMmep nopTa AJ1s NOAKMIOYEHNS;

¢ Appec — ceTeBol agpec yCTpOWCTBa.

— HanTtun HeckonbKo yCTPONCTB — 3aJaeTcs NopT U Arana3oH agpecoB Aris noucka rpynmbi

YCTPOWCTB UNW YCTPOWCTBA, aApec KOTOPOro HEM3BECTEH.

¢ TMopT — HoMep nopTa AN NOAKMIHEHMUS;

¢ HauanbHbIit agpec— HavyanbHoe 3Ha4YeHve ananasoHa agpecos;
+ KoHeuHbIit agpec — KoHeYHoe 3HadYeHue ananas3oHa agpecos.

OnpepenuTe yCTPOMCTBO ANs Moucka:

— ABTOnNepebop yCTPOMCTB — aBTOMATUYECKNIA NOUCK BCEX YCTPONCTB. ECnn OTKMNoUnTL 3Ty

(hbyHKUMIO, TO CTAHET JOCTYNEH BbIGOP YCTPOWCTBA BPYUHYIO;

— BbI6paTb BpY4HYI0 — B OTKpbIBLLEMCS OKHE BblGepuTe YCTPOWCTBO UKW Fpynny YCTPOWCTB U3

cnucka. YcTponcTea pacnpeaeneHbl Mo KaTeropusim.
3apaiTe napameTpbl com-nopTa:
— CkopocrTb;

— YeTHOCTB;
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— BwuTtbl gaHHbIX;
— Cron-outbl.

3. Haxwmute kHonky HanTtu yctpomnctBa. KoHdurypaTtop BbIMOMHUT MOMCK MO YKa3aHHbIM napamMeTpam,
HangeHHble YCTPONCTBa 0TOOpasATcs B Tabnvue, B HUXKHeN YacTu Bknagkn flo6aButb Online:

HaigeHo 1 ycrpoiicteo He EnibpaHo HW 0AHOrD YCTPORCTES

YoTpoicTea Bepcun IP aapec

MB210-102

PucyHok 6.15

Haxmunte JIKM Ha cTpoKy ¢ ycTponcTeoM B Tabnuvue. B obnactu cnpaBa nosiButca nsobpaxeHue, kpatkas
nUHopmauumsi 06 ycTporcTee 1 uHpopmaLmsi 06 0OHOBNEHNSIX B MPOLLUBKE.

MHdopmMaumsa 0b ycTporcTee

NBP10A-[.A.RS.ETH.AO / V3.09

Y10 HOBOrO

B o6bHoBNneHuu 1.1.5 yckopunu
npeobpasoeaHue UMHPOBLIX CUrHANOB.

06 ycTpoiicTee

Moaynu npegHasHayeHsl ona npeobpasoBaHusa
LMOPOBLIX CUrHANoB, NepenaBaeMbix No CeTH
Ethernet, B aHanorosbie gna ynpasneHms
WCNONHWUTENBHBIMWU MEXaHW3MaMM UK Ana
nepenaqv curHanos npubopam peructTpaumm u
camonucuam. cnonbayTcA ANA paclmMpeHns

curHanos KoHTponnepa OBEH MJK210.
PucyHok 6.16

B cnyuae, ecnv Ha 3agaHHbIX CETEBbIX HACTPOKax He HaWAEHO HY OOHOro YCTPOWCTBa, OToGpasnTcs
MH(OpPMAaLIMOHHOE coobLleHNe:

1) YcTpolcTBO He HalAeHo

PucyHok 6.17

4. BbibepuTe Hy>XHOE YCTPOWCTBO U3 CNUcKa, NoCTaBMB 4eKBOKC B nocneaHem cTonbue CTPOKM YyCTPOMCTBA.
JInbo BbIGepuTe Bce ycTpomncTBa NOCTaBUB YeKOOKC B 3aronoBke cronbua.

5. Haxmute kHonky [lo6aBUTb ycTponcTBa. BribpaHHoe ycTpoicTBo byaeT 4o6aBneHo B MPOEKT U
oTobpasunTcsa B JepeBe npoekTa:
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Jepeeo npoekTa

» [ Device

(5] MB210-102

PucyHok 6.18

I'IpoeKT MOXET coaepXaTb HECKOJTbKO yCTpOIZCTB, pa60Tarou.|,v|x Nno pas3nn4HbIM NPOTOKOaM.

NPUMEYAHUE . 5
B pacwumperum ALTA IDE KoHdumrypatop TekyLuen Bepcumn 4OCTYNHO fobaBneHme yCTponcTB
paboTatoLux Tonbko no npotokony OwenAutoDetection.

KoHTeKkcTHOe MeHI0 yCTponcTBa
Haxmute NMKM Ha gobaBrneHHOe yCTPOMCTBO B AepeBe NMPOeKTa, OTKPOETCH KOHTEKCTHOE MEHHO:

(3 MV110-14
Omkpeite  Return

Ypanute

PucyHok 6.19 — KoHTeKCTHOe MeHI fo6aBNeHHOro YCTPpoOucTBa

C noMoLLb0 KOHTEKCTHOMO MeHI0 A06aBnNeHHOro yCTpOIZCTBa MOXHO:

*  OTKpbITb — OTKPbITb BKNAaAKy KOHPUrypMpoBaH1s yCTPONCTBA.
* Yganutb — yganutb Ao0aBrneHHoe yCTPONCTBO U3 MPOoeKTa.

6.2.2.2 [lo6aBneHune ycTpomncTBa Yepe3 CEPBUCHYO KHOMKY

MopoepXky AaHHOM hyHKLUM MOXHO NPOBEPUTE B PYKOBOOCMEe M0 3KCTyamayuu KOHKPETHOIO YCTPOMCTBA.
®yHKUMOHaN Ha3Ha4veHus |P-agpecoB OCTYNEH ANS YCTPONCTBA UMK rpynibl YCTPONCTB.
1. B meHo kHomku [lo6aBUTb yCTPOMUCTBO BbibepuTe [lo6aBUTH N0 cepBUCHOM KHonke. OTKkpoeTcs
Bknagka [lo6aBUTb NO CEPBUCHOW KHOMKE:

JlobaeuTs Mo cepeUCHOM kHomMKe X

CeteBble napameTpbl Kak HauTn
YCTPOWCTBO Yepes

,ﬂ,.-"lﬂ HazHa4yeHWA IPfa,qpeca Ha>XMUTe CEPBUCHYHD KHOMKY Ha }‘I':T[JOHI'ZTEIE‘
CEPBUCHYIO KHOMKY

IP-agpec
10.77.247.116

PaclumpeHHble napameTphl

IP HazHaueHo ana 0 ycTpoWUcTB He BbIGpaHO HW OAHOTO YC...
ana v ycrp

Ycipoiictea Bepcua Anpec

PucyHok 6.20

2. [lopknounTe OAHO UMW HECKOMbKO YCTPOMCTB, KOTOPLIM HEOBX0AMMO HasHaunThb IP-agpec, k MK.
3. Ykaxwute IP-agpec, KOTopbIi HE0OX0AMMO 3a4aTb NEPBOMY YCTPONCTBY.

4. Haxmute cepBUCHYIO KHOMKY/KHOMKN Ha YCTPONCTBE/yCTPONCTBAX.

77



6 PacwupeHus

5. HaigeHHble ycTponcTBa ¢ HazHaveHHbIM |IP-agpecom oTobpassTcsa B Tabnuvue, B HUXKHEN YacTu BKNaLKu.
Haxmute JIKM Ha cTpoky ¢ ycTporcTBoM B Tabnuue. B obnactu cnpaBa nosiBuTCS n3obpakeHue n KpaTkas
nHdopmaums 00 yCTponcCTBeE.

6. BbibepuTe u3 cnmncka HalgeHHbIX YCTPOMCTB HY>KHOE, MOCTaBMB YeKOOKC B nocrnegHem ctonbue CTpoKu
ycTporicTea. JInbo Beibepute Bce yCTpoMCTBa NOCTaBUB YeKOOKC B 3aronoBke ctonbua.

7. Haxmute kHonky [lo6aBuUTb ycTponcTBa. BribpaHHble ycTpolicTea ByayT AoGaBneHbl B NPOEKT U
oTobpasaTcsa B AepeBe NpoekTa:

Jlepeeo npoekTa

» [3) Device

(5] MB210-102

PucyHok 6.21

PaCI.IJVIpeHHbIe napamMeTpbl
PacLumpeHHble HacTPOWKN JOCTYMNHbIE ANst KOPPEKTUPOBKU:

* ceTeBou MHTEepdENC;

e MOpT;

* Macka noacety;

* OCHOBHOM LUMIO3;

* npeanoyTuTensHbli DNS-cepsep;
» anbrepHaTtmBHble DNS-cepBepa.

P2
,D,J'Iﬂ M3MEHEHNA WM NpPpOoCMOTPa pa3BepHUTE paclwlnpeHHble napamMeTpbl C TMNOMOLLBbH KHOMKKU ,
pacnonoXeHHoW nepes 3arofioBKOM U, NPy HEOBXOAMMOCTN, OTKOPPEKTUPYNTE AaHHbIE:
PaclumpeHHkle napaMeTpel
Hactpoiiku nogkntoueHua
WHTepdeiic Macka noacetm OcHoeHON WM0O3

Ethernet 2 2 255.255.255.0 255.255.255.255

DNS cepeepa

MpeanourMTensHbIA Cepeep 1 Cepeep 2

10.2.12.2 77.88.8.8 8.84.4

PucyHok 6.22
6.2.2.3 [lo6aBneHune yctpounctia offline

B pacwwupeHun KoHdurypaTtop MOXHO [006aBUTH B MPOEKT YCTPOWCTBA, HE MOAKIOYEHHblE K ceTu. [daHHas
BO3MOXHOCTb MO3BOSMSET co3daTb KoHdurypauuo 6e3 nogkntoveHns yctponctea kK MK 1 3arpysuTb nosxe, korga
YCTPONCTBO ByAEeT NOAKITHYEHO.

1. B meHo kHomku [lo6aBuTbL ycTponcTBO BbibepuTe [lo6aBuTh offline yctponcTBo. OTKpoeTcs OKHO
nobasneHns ycTporcTea odnanH:
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Mowck
Beisos nosjckaskm yeTpoicTea Pa3sepHyTs Boe
CBepHyTb BCE

CaepHyTs Mowck ycrpoiicrea (2) + WHdopmaumsn ob yctpoiictee (7)
rpynny

~  Modules

P -202
MB210-202 W3obpaxeHue
MB210-101 YeTpOiicTBa
MB210-102
v MB210-204
gl.2.1 JNobaswmb ycTpolicieo
MB210-204 / g1.2.1
PassephyTe # baoku nutaHua
pynny 5
BA12-4.8 Uro HoBorO
AKTyanbHble U3MeHeHWsA B NMPOLNE
MOXHO M3yuuTh TyT: https://ftp.owen.ry,
’ / g B WHopmaums

06 ycrpolictee 00 ycTponcTBe

BP100K
BP120K

BP240K
Brinonxaer ¢pyHkumMm cbopa AaHHbIX CO
BCTPOEHHbIX AMCKPETHbI OB U

Cnucok ycTporcTs Kronka gobasnenus
YCTPORACTBA

PucyHok 6.23 — Bknagka lo6aButb Offline

OKHO coepKnT CNIMCOK BCEX YCTPOMCTB, AOCTYNHbIX ANs AoGaBneHus. YcTpoiicTBa pacnpeaeneHbl no
KaTeropusim.

Ha Tyn6ape okHa [lo6aButb Offline pacnonoxeHbl KHOMKN AEACTBUN:

Mowuck Mocne HaxaTus Ha KHOMKYy oTobpasnTcst cTpoka noucka.
HayHuTe BBOAWTbL HAa3BaHWE YCTPOWCTBA - BCE COBMaAeHUs B
cnucke 6yayT BblaeneHsbl

Pa3BepHyTb BCe Pa3BopaunBaeT Bce KaTeropum 1 BEpPCUn YCTPONCTB

CBepHyTb Bce CBopaumBaet BCce KaTeropmm 1 Bepcun yCTponcTB

YTo6bl pa3BepHyTL/CBEPHYTL KAaTEFOPUIO NN BEPCUN Y OOHOTO U3 YCTPOWCTB, BOCMONb3YNTECH MAapKEPOM

> e . .
; , pacnonoXxeHHbIM Nepen Ha3BaHMEM KaTeropumuum yCTpOI/ICTB/yCTpOI/ICTBa.

2. BbibepuTte ycTpoiicTBo M3 cnncka. B obnacTtu cnpasa nosiButcs nsobpaxkeHue, kpatkas MHdopmMaums o6
YCTPOWCTBE N MHGopmauuns 06 06HOBNEHUSAX B MPOLUMBKE.

3. HaxmuTte kHonky [lo6aBUTBL YyCTPOMCTBO — BbIGpaHHOE YCTPOMCTBO GyAeT 406GaBNEHO B NPOEKT U
oToGpasuTcs B AepeBe NpoekTa:

Jepeeo npoekTa

» [ Device

(5] MB210-102

PucyHok 6.24

OpfHO U TO e YCTPONCTBO MOXHO A06aBUTb B MPOEKT HEOrPaHNYEHHOE KONNYecTBo pas. [pu kaxaom
NMOBTOPHOM J06aBneHnn K UMeHU YCTPONCTBa aBTOMaTM4eckn 4obaBnseTcs NocTgUKC ¢ NOPSAKOBbIM
HOMepOM Yepes HKHee nogdepkmnsaHmne, Hanpumep: Device, Device_1, Device_ 2w T. a.

6.2.3 KoHdurypupoBaHue ycTtpomcrTsea

OTKpOMTE OKHO KOH(PUrYPUPOBaHUA YCTPONCTBA OAHUM M3 CReayoLLMX Cnoco6oB:
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» pBaxabl WwWénkHute JIKM no fobaBneHHOMY YyCTPONCTBY B JEPEBE NPOEKTA;
* HaxwmuTe NKM Ha gobaBneHHOe yCTPOMCTBO B AepeBE NMPOEeKTa U B KOHTEKCTHOM MEHIO BbiGepuTe MyHKT

OTKpbITD.

Hanmenosanve

YCTpOHCTBa

Ectb
HECOXpaHeHHble
M3MeHeHUA

MB210-102* X

= 5
JlepeBo napameTpoe GO 2
Obnacty MNapametp 3HauyeHue Ha ycT... [NoaroToeneHHoe
NEpeKnYeHnA y
BKAa0K Hactpoiika coeauHenna BhicTpLie aHanoros! XOAbI

Yacbl peanbHOro BpeMeHu
~ CeTeBble HAaCTPOWKA

~ Hacrpoiiku Ethernet
DNS cepgep 1 10.2.12.1
DNS cepeep 2
YcraHoewts IP agpec 10.97.101.220
YcTaHOBWTbL MacKy NOACETH 255.255.0.0
YcraHoeuTe IP anpec wmoza  10.97.1.1
Pexxvim DHCP

> Hacrpoiiku noakntouenHms k O..

Cocrosnue barapen

> Modbus Slave

Cratve nowbopa

Tynbap gepesa
napameTpoB

AwvanazoH

Kotdurypupyembie
napameTpbl

PucyHok 6.25 — OkHO KOH(UrypnpoBaHus ycTponcTaea

6.2.3.1 [lepeBo napameTpoB

Bknagka .U.epeBo napameTpoB COOEPXUT Ta6n14u,y C napamMeTpamMu, OCTYNHbIMWU ONA YTeHUA 1 3annucu 3Ha4YeHun B

YCTPOWCTBO.
HasBaHue OnucaHue Bo3MoXxHOCTb
cTronbua penakTupoBaHusi
MapameTp CopnepxuT HasBaHue napamMeTpa (rpynnbl napameTpos). Utobel | Hert
pa3BepHYTb/CBEPHYTb CoAepXaHWne rpymnnbl NapameTpoB
: ;;>
BOCMONb3yNTECH MapKEPOM , PacnonoXxeHHbIM Nepes
HasBaHMeM napameTpa.
3HaveHne Ha 3HadeHue napameTpa, cHMTaHHOe ¢ ycTponcTea. Ecnn Het
yCTpoKcTBE 3HaYeHne He CYNTaHo B A4yenke oTobpasmnTcs 3Hak "—"
MoproTtoBneHHoe | BBop 3HauyeHWs napameTpa KoTopoe HeobxoamMmo 3anucatb Ha | [la
3HaveHune YCTPONCTBO
OnanasoH MwuH1ManbHoOe N MakcMMmaribHoe 3Ha4YeHue napamerpa Het
3aBoackoe 3aBofcKoe 3Ha4YeHne napameTpa Het
3HayYeHune

Ha TynGape pepeBa napameTpoB pacnoniaralTcs KHOMKA OEeNCTBUNA, MCMONb3yeMbIX ANs KOHUrypupoBaHUs
ycTporncTBa. Konnyectso KHOMOK ANs YCTPOWUCTBA B PEXMME OHManH 1 ohnanH pasnnyarTca:
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MpounTtaTb 3HA4YEHNS
(TONbKO B peXXMMe OHawH)

KomaHga Ha ogHOKpaTHOe YTeHWe 3Ha4YeHnn napameTpoB C
YCTpOWCTBA.

B npaBoW HUXXHe YacTu BKNagkn otobpaxaeTtcs wwkana
BbIMOMTHEHUS YTEHUS 3HAYEHWIA.

Mocne BbINONHEHUSA KOMaHAbl BKnagKka Oyoet aBToMaTnyeckm
CcoxpaHeHa

3anucaTtb BCe NOAroTOBMNEHHbIE
3Ha4eHus
(TonbKO B pexvnme OHNamH)

KomaHga Ha ogHOKpaTHYH0 3anucb BCEX NMOATOTOBMEHHbIX
3HaYeHU Ha YyCTPOWNCTBO.

B npaBoW HWxHel YacTu BKnagkm oTobpaxaeTcs LwKana
BbIMOMTHEHMWS 3anNnCK NOArOTOBIEHHbIX 3HAYEHUN.

Mocne BbINONHEHUSA KOMaHAbl BKrnagka byoet aBToMaTnyeckm
coxpaHeHa

Mepesarpyska ycTponcrtea
(TONbKO B peXXMMe OHNawH)

KomaHpga, no KoTopow yCTpOUCTBO ByaeT nepesarpyXeHo

C6poc ycTpoKicTBa Ha 3aBoAcKue
3HayeHus
(TONbKO B peXmMMe OHIawH)

KomaHza, no koTopow BO BCE NapameTpbl yCTporicTea byayT
3anuncaHbl 3aBOACKUE 3HAYEHUS, NPU 3TOM NOArOTOBIIEHHbIE
3HaAYEeHUSA OCTaHYTCS.

B npaBoW HUXXHe YacTu BKNagkn otobpaxaeTtcs Lwkana
BbIMOSIHEHNSI COpOCa Ha 3aBOACKME 3HAYEHMS.

lMocne BbINONMHEHNS KOMaHAb! BKNaaka Oyoer aBToOMaTU4ecKkm
coxpaHeHa

OumncTnTb BCE NOArOTOBMEHHbIE
3Ha4YeHund

OuuncTtka BCcex NoaroToBEHHbIX 3HAaYEHNI napameTpoB

Mownck

Mocne HaxaTusa Ha KHOMKy 0ToBpasnTcs CTpoka nomcka.
HayHuTe BBOAMTL Ha3BaHWe napamMeTpa - Bce CoBnageHus B
cnucke ByayT BblAeneHbl

PasBepHyTb BCe

PasBopaunBaeT Bce rpynnbl NapaMmeTpos/napameTpbl

CBepHyTb Bce

CBopaumBaert Bce rpynmnsl napaMmeTpos/napameTphbl

6.2.3.2 YtreHune 3HaYeHMN NapamMeTpoB

YTeHune 3Ha4eHunn napamMmeTpoB OOCTYMNHO TOJ1bKO €CJin CBA3b C an6op0M yCTaHoBI1€eHa.

Mpu OoGaBneHuM ycTpoMCcTBa B MPOEKT MPOUCXOOAUT MNEPBUMYHOE CYUMTbIBaHWE MNapamMeTpoB ycTpoictea. [ns

CHNTbIBAHNA TEKYLLNX 3Ha4YeHUNn napamMmeTpoB yCTpOﬁCTBa HaXMWUTE KHOMMKY @ ﬂpquTaTb 3Ha4YeHuUd Ha Tyn6ape

JAepeBa NapaMeTpoB.

6.2.3.3 3anucb 3Ha4YeHU napameTpoB

3anucbk 3HayeHWn MapamMeTpoB [HOCTYMHa TONMbKO €CnM CBsi3b C MpUGOPOM ycTaHoBneHa. YTtoGbl 3anucatb
HeobXxoauMble 3HaYeHUs B YCTPOWNCTBO HEOBXoOMMO CHavana NnoArotToBUTb 3TW 3HaYEHUs.

1. B cTonbue NMNogrotoBneHHoe 3HaYeHUe Tabnuubl napameTpoB BBeOUTe 3Ha4YeHNE NapaMeTpa, KOTopoe

HeobXxoaMMOo 3anucaTb Ha yCTPOMCTBO.

B cnyyae BBOga 4ONYCTMMOrO 3Ha4YeHUsl CTpOKa C napaMeTpoM ByaeT oTMeYeHa CUHUM MapKepoMm, PAOoM C
rpynmnov napameTpoB GyaeT oToGpaXkaTbCsA CUHSAS TOYKa, CUTHANM3MpYoLLasl O HanMyum NoAroTOBMEHHOTo
3Ha4yeHuns. Ecnv nogrotosneHHoe sHaveHue Byaer HedomnyCcTUMbIM, TO CTPOKa GyaeT oTMeYeHa KpacHbIM
MapKepoM, PSiAOM C rpynnov napameTpoB 0TOGPasnTCs KpacHas TouKa.
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Mapametp 3HaueHmWe Ha yCT... lMoaroToeneHHOe 3Ha... [wanazoH
B rpynne ectb " BbICTpble aHANOroBbIe BXOAbI
OonycTMMble
NOArOTOBNEHHbIE v~ Kondurypauma
3Ha4YeHnA s
Kanan 1
[lonyctumble CaBur
noaroToBNEHHbIE
3HaUeHHs Haxno
AIN.H -20000..20000
AIN.L ) -20000..20000
MNonoca dunstpa 0 0.100
lNonoxeHune Toukm 0.7
B rpynre ectb MocroaHHan epemeHn ... 0 0..65535
HEOONYCTUMBIE
MO0 TOBME HHbIE Tun patumnka
3Ha4eHuA
Kanan 2
Heponyctumoe Cagur 20000..20000
NnoaroToOBNEHHOE
3HaYeHme HaknoH 1.10

PucyHok 6.26
Takke HanM4ne HegoOMNyCTUMOrO NMOArOTOBMEHHOIO 3Ha4YeHUs1 ByaeT 0ToOpaXKeHo B AepeBe NpoeKTa:
HavMeHoBaHue ycTponcTea byaeT NogyepkHYTO KpaCHbIM.

2. Haxmute KHOMKy 3anucaTb Bce NoAroToBreHHble 3HaYeHus. Ecnu Bce NoaroToBneHHble 3HaYeHust
JOMYyCTUMbI, TO OHM ByayT 3anucaHbl Ha YCTPoCTBO. B cnyyae Hanmuus HegonycTUMbIX 3HaYEHWIA
OTKPOETCS MHGOPMAaLIMOHHOE OKHO C BbIGOPOM:

A EcTb HeBanuaHblie 3Ha4YeHUA

Bbl X0TWUTe 3anMcaTh TOMbKO BaNMAHbIE 3HAUEHUA?

OTmMeHa Oa

PucyHok 6.27

[a — Bce gonycTMMble NOArOTOBNEHHbIE 3HAa4YeHUsl NapamMeTpoB GyayT 3anncaHbl B YCTPOMCTBO.
OTMeHa — noaroToBIeHHbIe 3Ha4YeHNs1 He ByayT 3anucaHbl B yCTPOMCTEO.

UTto6bl yaanuTb noaroToBrieHHoe 3HaveHue HaxmuTe NMKM Ha CTpouKy CO 3HaYeHMEM U B KOHTEKCTHOM MEHI0
BblibepnTe OYNCTUTL NOAroTOBNEHHOe 3HavyeHue. 3HaveHne byaet yganeHo.

12
YTtoOblI yAannTb BCe NoAroToBlieHHble 3HaAYeHUA HaXXMUTE KHOMKY OunctTutb BCe NOAroToBlieHHble
3HAa4YeHuA Ha Tyn6ape aepeBa napameTpoB. Bce nogrotoBneHHbIE 3HAYEHWS 6yp,yT yAaneHbl.

B HekoTOpbIX criyyasx (Hanpumep, Npyu HasHadeHun ycTponcTey IP-agpeca yepes aepeBo napameTpoB) Tpebyetcs

nepesarpyska ycTponctsa. [ns 9TOro HaXMuTe KHOMKY Mepesarpyska ycTpoicTBa Ha Tynfape Aepesa

napameTpoB. YCTPOWCTBO ByOeT nepesarpyeHo.

6.2.3.4 Bo3BpaT K 3aBOACKUM HacTpouKam

BosepaT K 3aBOACKNM 3Ha4Y€HNAM BO3MOXXEH TOJIbKO €CJ1n CBA3b C I'IpVI60pOM yCTaHoBJI1€Ha.

(¢} .
[lna BOCCTaHOBMNEHUsI 3aBOACKUX HACTPOEK HAXKMUTE KHOMKY C6poc ycTpoilcTBa Ha 3aBOACKME 3HAYEeHUs Ha
Tynbape gepesa napametpos. OTKPOETCA OKHO C NoaTBepKaeHMeM cbpoca 3HauYeHWIA:
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i) B ycrpoiicTteo GyayT 3anucaHbl 3HaUEHUA MO YMOAYAHUIO

"ﬂO,ﬂ,FOTOBJ'IeHHbIE 3Ha4YeHUA OCTaHyTCA HEN3MEHHLIMW. Xoture CGDOCWTI:
YCTPOWCTEO Ha 3aBOACKWE HacTPOrKM?"

OTMeHa Aa

PucyHok 6.28 — MoareepxaeHne copoca

Mpwn BbIGOpPe Oa B npubop 3arpyxakTcs 3aBOACKME 3HAYEHMs1 MO ymonyaHuo. Ctonbel, 3Ha4eHMe Ha yCTpoOMCTBe
CUMHXPOHM3NpyeTCcs co cTonbuom 3aBopckoe 3HadeHue. CTonbey lMoAaroTtoBneHHble 3HA4YEHUs1 COXPaHSET
BBEAEHHbIE AaHHbIe.

Mpun Boibope OTMeHa cOpocC Ha 3aBOACKME 3HAYEHMS BbINOMHEH He ByaeT.
6.2.3.5 HacTtponka coeguHeHus

MocmoTpeTb MHopMauMio O A06aBNEHHOM YCTPOWCTBE, a Takke W3MEHWUTb CTaTyC MNOAKMHYEHUS MOXHO BO
Bkrnaake HacTpoika coegMHeHUs1 OKHa KOH(UIyp1MpoBaHUsS yCTpOCTBa.

MB210-102* X
[lepeEo napameTpoB

WHTepdeirc NoAKNHOUEHWA YCTPORCTBA

HacTtpoiika coeguHeHna

10.97.101.220 YeTaHOBUTb COeMHEHUE

WHdpopmauma o nogkItoueHHOM YCTpoAcTBe

10.97.101.220
MB210-102
g1.1.7rc?

OTknOUEHD

PucyHok 6.29 — Bknapgka Hactpouka coegnHeHus

1. BbibepuTe MHTEPENC NOOKIIOYEHMS YCTPONCTBA:

* TCP (Ethernet/Wifi) — nogkntoueHune no uHtepdeincy Ethernet/Wifi. MNpwn Beibope aaHHOro
MHTepdenca Heobxoammo BBecTu IP-agpec ycTpolicTea.
» USB — nogkntodeHne no untepgency USB.

2. HaxmuTte YcTaHOBUTb coeauUHEHuUe.

Mpu BbIOOPE MHTEpdenca USB oTobpa3nTtcsa CnMcok AOCTYMHbIX YCTPOWCTB. YCTaHOBUTE YEKOOKC y TOro
YCTPOWNCTBA, KOTOPOE HEOBXOAMMO MOAKMIOYNUTL U HAXXMUTE YCTaHOBUTL CoOeANHEHMe NOBTOPHO.
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WHTepdeiic noaknoyeHna ycTpoictea (7)

TCP (Etherne

MapameTpbl coeauHeHua ()

K KaKoMy 13 y‘CTpOF‘ICTB nblTaeTech NOAKNIOYMNTECAT

YcTpoWcTBO

Mx210-5

Mx210-5

PucyHok 6.30

B Cny4yae BepHO BB€OEHHbIX HaCTpOeK coequHeHne 6yp,eT YCTaHOBI1E€HO, 0T06pa3MTCH yBeaoMIeHune 006 ycnewHoM

coeuHeHuu,
"MogkntoyeHo".

TunoBble cuTyauuu Npu NOAKNHOYEHUU YCTPOUCTBA

B obnactu I/IHCbOpMaLI,VII/I O NOAKIKYEHHOM YCTpOVICTBe OT06pa3VITCFI CTatyc coeaunHeHud

MHdopmaumoHHoe cooblieHune

MpuuuHa

Bo3moxHble aencrTeus

Q CoeavHeHune ¢ yCTPOMCTBOM
MY210-502 ycTtaHOBNEHO

CoeanHeHune ¢ yCTpomMCcTBOM
yCMeLHO YyCTaHOBMEHO

!) CoeauHeHue c ycTpoicTBoM Mx210-5
He YCTaHOB/IEHO

X

YCTPOWCTBO C 3aAaHHbIMU CETEBLIMU
HacTpoOMKaMun He HanaeHo

MpoBepbTe BBEAEHHbIE CETEBLIE
HaCTPOWKM 1 NOAKIIOYEHNE
yCTpOUCTBa

CoepnuHeHue ¢ ycTpoicTBoM Mx210-5
He yCTaHOBJ/IeHO

Ha 3agaHHbIX CETeBbIX HaCTPOMKax
HangeHo ycTpomncTeo "Mx210-5"

X

HalgeHo apyroe ycTponcTeo no
3afaHHbIM HacTponkam

MogkntounTe k MK ycTponcTeo,
nobaBneHHoe B NPOEKT U MOBTOPUTE
OencTBUS NO YCTaHOBKE COEAUHEHMS

CoepguHeHue ¢ ycTpoicTeoM Mx210-5
He yCTaHOB/EHO

HecoBMecTuMas Bepcusi yCTPOMCTBa

X

[NonbITka NOAKNIYNTL YCTPONCTBO,
umetoLLiee Opyryto BEPCUIO NPOLLNBKM

MogkntounTe K MK ycTponcTeo ¢
BEpCUEN NPOLLUMBKUN, NOEHTUYHOWN
BEPCUM YCTPOMCTBA, 400aBNEHHOIO B
NPOEKT, 1 NOBTOPUTE AENCTBMUSA NO
YyCTaHOBKe COeiMHEHUS

HaipeHHoe yCTPOMCTBO yXe
A06aB/IeHO B NPOEKT Noa UMEHeM
Mx210-5_2

C ycTponcTBOM C 3aaHHbIMU
CETEBbIMM HACTPOMKaMu
COe[IMHEHUE Y)XXe YCTaHOBIEHO.
OpHoBpeMEHHOE NOAKITIYEHNE ABYX
unu 6onee ycTponcTs, 400aBNEHHbLIX
odhnaiH, K ogHoOMy OU3nN4ecKkomy
YCTPONCTBY HEBO3MOXHO

PasopBuTe coeanHeHune ¢
YCTPOMCTBOM K KOTOPOMY
HeobXoaMMO NOAKMIYUTLCS

CoeauHeHue ¢ ycTpocTeoM Mx210-5
npepsanocb

X

YCTPOMCTBO HE OTBEYAET Ha 3anpoc
B TeyeHun 30 cekyH

[MpoBepbTe Nnogknto4eHne
yCTpoucTBa

UToObl OTKIUNTL YCTPOMCTBO HaXmuTe KHOMKy PasopBatb coepuHeHue. CoeamHeHue OygeT pasopBaHo, B
WHpopMaLMM 0 NOAKNIOYEHHOM YCTPONCTBE 0TOBpa3nTCcs ctaTyc coeamHeHuns "OTKNIoYeHo" .
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napaMEprl CoeqMHEHHA @ . I'!apa METPEI COBAMHEHKUA

*

WHdopmauma o NogknoyeHHOM ycTpoicTee (7) < WHdopMaumna o NOAKNIOYEHHOM YCTROHCTEE (7
01.220
MB210-102 MB210-102

91.1.7rct gl.1.7rc?

PucyHok 6.31

6.2.4 UmnopT kapTbl TeroB B Modbus Slave Device

B ALTA IDE gocTtyneH umMnopT kapTbl TEFOB YCTPOWCTB, A06aBNeHHbIX C NOMOoLLbto paclunpeHus Konduryparop.

|/|MI'IOpT KapTbl TEroB BO3MOXEH, Korga:

* MPOEKT co3aaH;

* B npoekT gobaeneHo yctponcTeo B pexxume Modbus Master (TCP unu Serial);
* k master-yctponcTtsy nobasneH Modbus Slave Device (TCP vnu Serial);

* B NpOoeKT 4obGaBneHO KOHPUryprpyemoe yCTpOMCTBO.

1. B pepeBe npoekta HaxxmuTe KM Ha ycTporictBo Modbus Slave Device, B koTopoe TpebyeTcs
MMMNOPTMPOBATb KapTy TEroB, U BbibepnTe kKomaHay UmnopTupoBaTth KapTy TEroB U3 yCTPOMUCTBA:

~ [ KommyHukaimm
~ &5 modbusmasterTCP 1

modbusdeviceTCP. *

OTkpbITh
modbusdeviceTCP: o

o lNepevmeHoBaTH
s modbusslaveCE 1

) Yaannts Delete
8¢ Menenxep bubnuotek

5 MB210-102 MmnopTMpoBaTts KapTy TETOB M3 YCTPOCTEa

PucyHok 6.32

2. B oTkpbiBLIEMCSH OKHE BbIOEPUTE M3 CNMCKA KOHPUIYpMpyeMOoe yCTPONCTBO, KapTy TEFOB KOTOPOIO HY>KHO
UMMNOPTUPOBATb, N HaXMnTe UMnopTupoBaThb.

E Bui6paTb YCTPOWCTBO ANA MMMOpTa TEroB — X
YcrpoiictBo

(5] MB210-102

OTMeHUTE WMnopTuposars

PucyHok 6.33

NPUMEYAHUE ]
|I| Kapta TeroB yctporictea Modbus Slave Device 6yaeT nonHocTbio 3aMeHeHa. PaHee BHECEHHbIe

OaHHble (Npy Hanuuun) OyayT yaaneHsl. KapTy TeroB MoXXHO MMMNOPTUMPOBATbL CKOSbKO YrO4HO pas —
nepeg UMNOPTOM BCE paHee BHECEHHbIE JaHHbIE yAAnsATCs U 3aMEHSAITCA UMNOPTUPOBAHHOM
KapToWn.
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3. B MHG0OpMaLMOHHOM OKHe NoaTBeEpAMTE MMMOPT, HaxkaB UMnopTupoBaTh, NMM60 HaxMuTe OTMEHUTb Ans
OTMeEHbI onepauuu.

A MMnopTupoBaTb
Tekyllas KapTa Teros v NPWUBA3aHHbIE K Hell
nepemMeHHble ByayT yTepsHbl.

P
Bonblwe He cnpawuBaTth (2)

OTMeHUTb MMnopTupoeaTh

PucyHok 6.34

fo6aBneHue 1 yaaneHue TeroB

1. Haxmute kHornky U3MeHUTb KapTy TEroB , PacrofioXXeHHY B BEPXHEN YacTu KapThbl TEroB (B
npuBeaeHHOM HIKE NpUMepe KHorka HasbiBaeTcd [lo6aBUTb Tern us wabnoHa).

Kapra Teros

Mopaaok permcrpoe Mopaaok Gaiir

Crapwmm Bnepes Crapwwm enepen, [Jlobaeutk Teru uz wabnoHa

Aapec DEC . Twn AaHHbIX DyHKLMA 3HaueHwe/TlepemeHHan

0.1 DWORD 03 (0x03)

02 (N2

PucyHok 6.35
2. OTkpoeTcs OKHO cogepxallee Bce Teru:

Teru uz wabnoxa

Appec DEC . Tvin AaHHbIX DyHkLMA Hazeanue Wcnoneayetca
0 DWORD 3 (0x03; Aapec Slave.Modbu... v
0 DWORD 3 (0x03 Mepron 0BHOBNEH... v
700 WORD 03 (0x03)
700 WORD 16 (0x10)
801 WORD 03 (0x03) Hanpsaxenue.Cocro...
900 WORD 03 (0x03) Mepwos apXVEWPOE...
900 WORD 16 (0x10) lMepwos apxvBUPOB..
901 WORD 03 (0x03) Konuuectso a|
901 WORD 16 (0x10) Konuuecteo a
902 WORD 03 (0x03) Pazmep apxnBa.Apx...
902 WORD 16 (0x10) Pasmep apxuBa.A|
903 WORD 03 (0x03) MocneaHWiA nHaekc. ..
4000 REAL 03 (0x03) 3nauenme float 1.3H...
4002 WORD 3 (003 Bpewms 1.Bpema uz...
4003 REAL 03 (0x03) 3navenue float 2.
4005 WORD 03 (0x03) Bpemsa 2.Bpems us...
4006 REAL 03 (0x03) 3nauetme float 3.3
4008 WORD 03 (0x03 Bpewms 3.Bpema u3...

4009 REAL 03 (0x03) 3navenue float 43n...

'
v
v
v
'
v
v
v
'
v
v
v
'
v
v

OTmenutb | CoxpaHnTs

PucyHok 6.36

¢ YyCTaHoBUTE YekboKebl Ans TEros, KOTOpPbI€ HYXHO [o6aBUTb
*  CHUMUTE 4YeKDOKCbI ANd TEroB., KOTOpPbl€ HY>XHO yAanUTb.

YTo6bI BLIBpaTh BCE Teru, yctaHoBuTe Yekboke Mcnonb3yeTea B 3aronoske Tabnumupl.

3. Haxmute CoxpaHuTb — B KapTe TeroB oTobpassaTtcs BbibpaHHbIE TErn.
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PegakTupoBaHue 3Ha4eHUA U NPUBSA3Ka NepeMeHHbIX

UTtob6bl 0TpengakTMpoBaTh 3HaA4YeHWe B kapTe TeroB, ABaxabl HaxxmuTe JIKM no sivelike 3HaveHue/llepemMeHHas U
BbIMOMHUTE OJHO U3 JENCTBUN:

*  MPUBSHKMTE BXOOHYIO NEPEMEHHYHO AN YTEHWS perucTpa B NporpaMmme;
*  MPVBSHKMTE BbIXOOHYIO NEPEMEHHYIO AMsi 3anvcK pernctpa u3 nporpaMmmel;
* 3ajaliTe 3Ha4YeHWe (KOHCTaHTY) Ars 3anucK perucTpa.

PeﬂaKTI/IpOBaHVIe OCTalbHbIX NapamMeTpoB VIMHOpTVIpOBaHHOVI KapTbl TEroB HEA4OCTYMHO.

ButoBasa macka

Ins nepemeHHbix Tna BYTE, WORD, DWORD u LWORD goctyneH npocMOTp U pefakTMpoBaHne GUTOBOI MacKw.
Moapo6Ho paboTa c 6uToBOM Mackol onvcaHa B pasaene butoBas macka.
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7 A3bik nporpammupoBaHusa ST

7 Asbik nporpammupoBaHusa ST

ST (Structured Text) - 3TO TEKCTOBLIN S3blK BbICOKOTO YPOBHS. YOOOEH Ans nporpamm, BKHOYALWMX YMCIIOBOM
aHanu3 nnu croxHele anropuTtmel. lNogaepxveaetca ctaHgaptom MOK 61131-3.

7.1 KnouyeBble cnoBsa

KntoueBble cnoBa — 3TO YHUKanbHble KOMOMHAUWMM CMMBOMOB, UCMOMb3yeMbIX Kak OTAENbHblE CMHTaKCM4eckue
anemeHTbl. KntoyeBble croBa He OOMKHbI coaepXaTb BHYTPEHHUX npobenoB u MoryT 6biTb BBEAEHbI B CMMBOMax
BEPXHErD U HWXKHEro perncrpa, peructp cCUMBOMOB He yuuTbiBaetca (Hanpumep, kntouvesble cnosa FUNCTION um
function cMHTakcU4eckn sKBMBANEHTHbI).

KritoueBble cnoBa He OOMKHbI MCMONb30BaTbCs B M0ObIX Aapyrux uenax, Hanpunmep, Kak mMMeHa nepeMeHHbIX.

3apesepBupoBaHHbLIe KNo4YeBble CroBa

ARRAY END_VAR RETURN
CONTINUE END_WHILE STRUCT
ELSE EXIT TYPE

ELSIF FOR VAR
END_FOR FUNCTION VAR_GLOBAL
END_FUNCTION IF VAR_INPUT
END_IF OF VAR_OUTPUT
END_PROGRAM POINTER TO WHILE
END_STRUCT PROGRAM

END_TYPE REF_TO

BcTpoeHHble hyHKuun/Tunbi/onpeneneHns

ADD INSTANT TIME_OF_DAY
ADR INT TRUE

BOOL LINT UDINT

BYTE LREAL UINT

CHAR LWORD ULINT

DATE REAL USINT
DATE_AND_TIME REF WCHAR

DINT SHR WORD
DWORD SINT WSTRING

EQ SIZEOF A

FALSE STRING

GT TIME

7.2 NpaBuna umeHoBaHUA

MmeHa nepeMeHHbIX, (PYHKLWI 1 YHKLMOHANbHBLIX GITOKOB MOAYMHAIOTCS CreayoWwmnM npasunam:

* VIMs He JOMKHO coaepaTtb Npobenos u cneucnmeonos (!, @ 1 T.4.). VIcknioyeHne — CUMBOI HUXKHETO
nogyepkmeanus (_);

*  HwxHee nog4épkuBaHme _ [ONycKaeTcd U cuntaercs otaenbHbiM cumBonom. (A_BCD n AB_CD - ato
pasHble naeHTNnUKaTophbl);

*  VIMs 0OMKHO Ha4yMHaTbCH ¢ ByKBbI;

*  Ma nepeMeHHOon MOXET coepKaTb TONMbKO ByKBbI NAaTUHCKOro andasuTa;

*  VIMsl He JOMKHO coaepXKaTb HECKONbKO CMMBOSIOB HIDKHETO nogvyepkmBaHms (_), pa3MeLyeHHbIx nogpsag, (T.e.
ums i Test HegonycTumo, a ums i_Te_st - gonyctumo);

* Peructp nmeH obwekToB He yuuteiBaetcs (VAR1, VaR1 1 var1 oTHOCATCS K OQHOW M TOW Xe NepeMeHHon);

* Ha onuHy MeHn He HakNaablBaeTCs HUKAKUX OrpaHnyeHuni;

*  1IMs He JOMXKHO coBNaaaTh C O4HUM K3 3ape3epBMPOBaHHbIX KItoYeBbIX cnoB (Hanpumep, VAR, INT, n 1.4.);
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PekomeHpgaunu

PekomeHayeTcss MCMONb30BaTb BEHIEPCKYD HOTAUMIO ANS VMMEHOBAHWS MEPEMEHHbIX: MMeHa MNepeMeHHbIX
npegBapsTCa 3apaHee OroBOpPeHHbIMY NpeduKcamm, COCTOALLUMU N3 OOHOIO UM HECKOIbKUX CUMBOIOB. KpaTkue
3Havalue MmeHa SBNATCA NpeanovTuTenbHbiMU. Kaxkgoe crioBo B uaeHTUdmkaTope cnegyet 3anucbiBaTtbh C
3arnaBHou bykBebl. MNepen UMeHeEM NepeMEHHON YKa3bIBAETCHA CTPOUHbIN Npedunke, 06o3Havarowmin eé tun.

Tun pgaHHbIX Mpedumkc Tun AaHHbIX Mpedumkc
BOOL X SINT Si
BYTE by STRING s
CHAR TIME t
DATE TIME_OF_DAY (TOD) tod
DATE_AND_TIME (DT) dt UDINT udi
DINT di UINT ui
DWORD dw ULINT uli
INT i USINT usi
LINT li WCHAR wcC
LREAL Ir WORD w
LWORD Iw WSTRING ws
REAL r

Mpumep:

dwFileSize : DWORD;

¥Done : BOOL;

7.3 BbipaxeHus
Bblpa>|<eHv|e — 3TO KOHCTPYKUUA, BO3BpaLlaLwaa onpegeneHHoe s3Ha4yeHne nocrne ero Bbl4ncrneHua.

BblpaxeHne cocTtouT M3 onepatopoB M onepaHaoB. OnepaHOoM MOXeT OblTb KOHCTaHTa, NepemeHHas,
yHKLUMOHarbHbIN BNOK Unn gpyroe BblpaXXeHue.

BbluncneHnne BbIpaxeHUd BbLINOMHSAETCA COMMacHo npaswunam npuoputeta. OnepaTtop C CaMblM  BbICOKUAM
NMPUOPUTETOM BBIMNOSHSETCS MEPBbIM, onepaTtop ¢ 6onee HU3KUM MPUOPUTETOM — BTOPbLIM M T. 4., Noka He OyayT
BbIMOSIHEHbI BCE ONepaTopbl.

OnepaTopbl C OOMHaKOBbIM NMPUOPUTETOM BbINOITHAKTCA ClieBa Hanpaso.

B a3bike NoaaepxnuBakoTCst cneayowmne Buabl BbIpaXkeHNI:

* Jlutepansi;

* JluTeparbl MaccuBoB;

* Jlutepansl CTPYKTYp;

* YTeHune nepemMeHHbIX;

*  WHaekcHbIn gocTyn;

* YTeHue nonen CTpyKTyp;
* YHapHble BblpaxeHus;

* BuHapHble BbIpaXXeHus;
* BbI30Bbl (hyHKLUNA;

+ CocTaBHble BblpaXeHUs;

Mpumepsi:
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7.3.1 Jlutepansl

<numeric literal>

nOpﬂﬂOK BblHUCIIEHNA NTNTEPASIOB HE CI'IeLI,VICpVILI,VIpOBaH.

Yucnosble nuTepansl MOryT 3anucbiBatbes B gecsatudHom (0, 1, 100), asonyHom (2#0011_0011), BoCbMEPUYHOM
(8#127), wectHaguatepuyHom (16#ABCD) Buaax.

Yucrnoson nutepan MoxeT ObiTb TnuanpoBaHHeiM (DWORD#123). Yucnoson nutepan MoxeT ObiTb 3anncaH B
Hay4YHOM HOTaUMM C yKasaHMeM MHOXWUTENs Ku nokasatenst creneHn umcria 10 (2.5E +1 = 25). B cnyvae
NOMNOXMTENBLHOIO NokasaTens cTeneHy 3Hak "+" MOXHO onyCTUTb.

NuTtepan BbIYMCNSETCH B COOTBETCTBYIOLLEE 3HAYEHWE HAMMEHBLLErO MOAXOASLLErO MO pasmepy Tuna (ecnm Tvn
nuTepana He ykasaH SIBHO).

7.3.2 Jllutepanbl mMaccuBoB

[<anemenT 1.1>,<...>,<3neMeHT 1.n>]
[<3nemeHT 1.1>,<...>,<3neMeHT 1.n>,<3neMeHT 2.1>,<...>,<31eMeHT 2.n>,
<3NeMeHT m.1>,<...>,<3neMeHT m.n>]

[[<anemMeHT 1.1>,<...>,<3neMeHT 1.n>,<3eMeHT 2.1>,<...>,<3N1eMeHT 2.n>,
<3NeMeHT m.1>,<...>,<3nemeHT m.n>]]

JInTepanbl MaccvBOB 3anucbiBaloTCs B KBaapaTHbIX ckobkax. lMpu 3TOM 3nemMeHTbl MaccuBa yKasblBaloTcsi MO
nopsiaky ob6bsABNEHMS Yepes 3anaTyio.

Mpumep:

[1..4] OF INT;
[1..2,1..2] OF INT;
[1..2] [1..2] OF INT;

B nuTepanax maccuBoB JOMYyCKaeTCs yKa3biBaTb HECKOMBKO NEPBbLIX AMeMEHTOB noapsg. HeykasaHHble anemeHTbl
NPUHMMAIOTCA pPaBHbIMK HYNIEBOMY 3HAYEHUIO COOTBETCTBytowero Tuna. [lponycku anemeHToB ([1,,3]) He
ponyckatotcs (owmnbka komnunsauumn E007).

Mpumep:

7.3.3 Ilntepanbl CTPYKTYp

([ <vpeHTUUKATOpP NONAl>:=<3HauyeHwe>,<...>,<uaeHTudukaTop nonahl>:=<3HauyeHue>])
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JInTepanbl CTPYKTYp 3anucbIBalOTCA B KPYIbIX CKOOKax C SABHbIM YyKa3aHMEM WAEHTUUMKATOPOB Monen u ux
3HA4YeHUN B BUAE <MAEHTUUKATOP_ Mons>: =<3HadeHue> 4yepes 3ansaTyt. Ecnu mmsa nons He ykasaHo SBHO,
BO3HMKHET owwmbka komnunsauum [EQ71].

MponyLeHHble 3Ha4YEeHMS MPUHUMAKOTCA PaBHLIMU HYJIEBOMY 3Ha4YE€HMIO COOTBETCTBYHOLLENO TUMA.
Mpumep:

st

al,a2,a3: INT;

JInTepanbl BNOXEHHbIX CTPYKTyp TpeOyloT yKasaHus TUMOB AONS KaXAOro YPOBHSA BMOXEHHOCTW, KPOME Camoro
HWXHero. B npoTnBHOM criyyae BO3HUKHET oLlumbka komnunsumm [E071].

MpyMep BROXEHHbIX CTPYKTYP:

Jlutepan maccuBa CTPYKTYp B TeKyLLen peannsaumm pabotaetr HEKOPPEKTHO.

Mpumep CTPYKTYpbl C MacCUBaMM:
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7.3.4 YTeHue nepeMeHHbIX

<uaeHTedukaTop>

[lns yTeHnst N3 nepemMeHHoN OCTAaTOYHO yKasaTtb e€ ngeHtudukartop (a, dwVar, DWVAR).

UTeHne 13 nepeMeHHON 3anvCbiBAeTCs B TEKyLLee 3HayeHMe NepeMeHHON M MMEET TWM, COBMagalolwmin ¢ TUMNoMm
3TOWN NEPEMEHHON.

7.3.5 UHpekcHbIW gocTtyn

<BbIpaxeHue>[ <MHAeKC1> ]
<BblpaxeHue> [ <MHAeKC1>, <MHAeKC2>,<. . . >, <uHAeKCN> ]

<BblpaxeHue> [ <uHaekcl>] [ <uHaekc2> <. .. >[ <uHaekcl> |

,D,OCTyI'I K 3neMeHTy MmaccuBa no MHAEKCY BblHNUCNAETCA COOTBETCTBYHOLLEE 3Ha4YeHNe ITOro afieMeHTa.

<BblpaxkeHne> OOMKHO BbIYNCNATECS B MaccuB. B MpOTMBHOM crnyyae BO3HWMKHET owmnbka komnunsaumm [E059].
MopsaoK BbIMUCNEHMS <BbIPAXEHUA™> U <UHAEKCA™> HE CNELMPULMPOBAH.

MonbITka AOCTyna K anemMeHTy 3a rpaHvuaMy mMaccusa (MHOEKC BbIYUCIISETCS Ha dTane KOMNUNauun) npuBenér K
ownbke komnunsuum [E058].

MonbiTka [ocCTyna K 3afieMeHTy 3a rpaHmuamMmm maccmea (I/IHp,eKC BblHUCNAETCA HA 3Tane I/ICI'IOJ'IHeHI/IH) He NpuBOaOUT K
ownbke nucnonHeHus. NMoesegeHne B 3ToM Cly4yae He CI'IeLI,VI(bVILI,I/IpOBaHO.

MHpaekc moxeT ObiTb NpeacTaBneH LenovmcrneHHbIM (B TOM dncne GynesbiM) nuTepanom, LenoYynucneHHon (B Tom
yucne GyneBoin) nepemMeHHON.

7.3.6 YteHue noneun CTpPyKTyp

<BblpaXeHue>. HLIEHTHltlH KaTop nonax

UTeHne nomns CTPYKTypbl aHamnorM4yHo YTEHWO nNepemMeHHol. [Ons pgoctyna K MonsiM  CTPYKTypbl rocrne
naeHTudmKaTopa CTPYKTypbl UCnonb3yeTcs onepaTop "Touka".

UTeHne 13 nonsi CTpyKTypbl BbIMUCISIETCSA B TeKylllee 3HaYeHne nons ykasaHHOro ak3eMmnnsipa CTPYKTypbl U UMeeT
TN, coBNagaoLwmii ¢ TUMNOM 3TOro Monsl.

BnoxeHHbIN OOCTyn nogaep>XunBaeTca. ypOBeHb BJITOXXEHHOCTUN HeOorpaHn4eH.

Ecnu dyHkuns Bo3BpallaeT CTPYKTypy, HEOOMYyCTUMO Mpu Bbi30Be (PYHKUMK 0BpawatbCcs K OTAENbHbIM MOMsiM
BO3BpaLLlaemMoro 3HadeHusi. B npotuBHOM criydyae npousongér owwmbka komnunsumm [E002]. Umeetca B BuAay
KOHCTpyKuMs Buaa b :=1().a;
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7.3.7 YHapHble BblpaxeHus

<YHapHelii_onepaTop> <BblpaXeHWe>

MopaepkunBatoTcs criedytolime yHapHble onepaTtopbl: +.

Bce matemaTtuyeckne onepaTopbl BO3BpaLLAlOT LENOYMCIIEHHbI TuM. [aHHoe BblpaXXeHWe cHadvana BblYuchsieT
CBOE BHYTPEHHEE BbipaXeHune, a MOTOM K ero pesyrbraty NpuMeHsieT COOTBETCTBYIOLLEE AeNCTBIE.

7.3.8 BuHapHbIe BblpaXxeHuUs

<BbipaxXeHuWe> <OWHapHLIA onepaTop> <BbipakeHWe>

MopaepxumBatoTca cnegytowme GuHapHble onepaTopsl: +.

Bce maTemaTuueckve onepaTopbl BO3BPALLAOT LENIoYMCEHHbIA TuN. [JaHHOe BblpaXXeHWe cHavana BblYMcrsieT
CBOV BHYTPEHHUE BblpaxeHus (crnesa HanpaBo), a NOTOM NMPUMEHSIET K HUM COOTBETCTBYIOLLEe AeCTBME.

MepenonHeHne Beg€T cebsi No NpUHLMNY apupMeETUKN C AOMOSNTHEHNEM [0 2.

MpuMep NepenonHeHns:

— 4294967295;

A+ 1;

7.3.9 Bbi30Bbl (hyHKLMMA

<uaeHTuUPpMKaTop PyHKUMKM>(<aprymeHThl>)
<uaeHTudpuKaTop GyHKUHK> (<NO3ULUMOHHBIA apryMeHT1> , <NO3ULMOHHLIA _aprymeHT2>)

<upeHTuduKkaTop GYHKUMM>(<MMEHOBAHHBIA aprymeHT1> := <BbipakXeHue>,
<UMEHOBaHHLIi apryMeHT2> := <BblpaxeHue>)

ApryMeHTbl QOYHKLMM MOTYT NepefaBaTbCs Kak NMo3UUMOHHO, Tak M UMEHOBAaHHO, Yepes 3ansTylo.
ApryMeHT MoXeT BbITb CTPYKTYPOW, NepeaaéTcs B oyHKUMIO aHaNorMyHo aprymeHTam npocToro Tuna.

AprymMeHT MOXeT OblTb MaccvBOM. TakOM apryMeHT He MOXeT nepegaBaTbcd B Buae nuTepana (owwmbka
komnunauum [EQ71]).

Bo3MoXHO coBMeLLEeHME BapnaHTOB Nepeaayn apryMeHToB.
Mpumep ona gyHkuum fet(in1,in2,in3):
Bobizos fct(in2 := 2, in1:=1, 3)

M3K 61131-3 onucbiBaeT TONbKO PopMaribHbi (MMEHOBAHHbIA) U HedopManbHbI (MO3ULMOHHBIN) BapuaHThbI
nepegayn, Ho JONycKaeT nepegady HEMOSHOro nepeyHs apryMeHToB. Kaxaas nepeMeHHas, KOTopol B NepeYvHe He
3agaHo 3HadeHue, MMEEeT HavyanbHOe 3HadYeHue, NPUCBOEHHOE B OOBbSBNEHUN BbI3BAHHOIO O6beKTa, UK HesiIBHOE
3Ha4YeHMe COOTBETCTBYHOLLErO TUMa AaHHbIX.

[Mpy BbI3OBE DYHKLMW aprymMeHTbl BbIMMCASAIOTCA B MOPSAKE yKasaHua CrieBa Hanpaso, 3aTeM MNpouCXoamT UX
nepegada no 3Ha4YeHuo B PyHKLMIO.

Mpumep:

(1,2)

(in2 := 2,in1

BOSBpaLLI,aeMbIﬁ crnot (byHKLI,VIl/I MMEET 3Ha4YeHune no ymosryaHuio - HyneBoe 3Ha4yeHne COOTBETCTBYOLLEro Tuna.

CDyHKLI,VIFl C pe3ynbratoOM MOXET Bbi3blBaTbCA B BblpaXXeHUnN UM Kak oneparop. Takoe BblpaXXeHne BbIYUCIIAETCA B
BO3BpaLlaemMmoe 3Ha4yeHne COOTBETCTBYOLLEero Tmna.
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(DyHKLI,VIﬂ MOXET BO3BpallaTb CTPYKTYypPY. HayanbHbIM 3Ha4yeHMeM ans BO3BpaLlaemMoro Crnota-CTpyKTypbl 6y/:|,eT
CTPYKTYypa C nonamum, uMmeroinMmn CoOoTBETCTBYHOLWNE X TUMAaM HyJeBble 3Ha4YeHUA.

®yHkuns 6e3 pesynbTaTa He JOMKHA BbI3blBAaTbCA BHYTPU BbipaXkeHus. B NpoTMBHOM cnyvae nponsonaéT owwmnbka
komnunsaumm [E037].

Mpumep:

(lﬁj'l'.'_-I nil ) dwInz ) ;
(dwIni,

®yHKUNS MOXET BO3BpaLLaTbh CTPYKTYpY (B TOM YuCre BMOXEHHY). HayanbHbIM 3Ha4YeHneM Ans BO3BpaLlaemMoro
CroTa-CTpyKTypbl ByaeT CTpyKTypa C NonsiMu, UMELLMMI COOTBETCTBYIOLLIME UX TUMAM HYNEeBbIe 3HAYEHNSI.

,D,OI'IyCKaeTCFI KaK noJiHaa nepes3anncb Bo3BpallaemMoro crnoTta, Tak 1 nepes3anncb oTaeribHbIX nonewn.

3anpelueHo obpalaTtbCsa K OTAEMbHbIM MOMSAM BO3BPaLLAEMOro 3HayeHus u3BHe yHkumn. B npoTtueBHOM criyyae
nNpou3onaéT owmbka komnunauum [E007].

Mpumep Bo3BpaTa CTPYKTYPbI:

inl,in2

CDyHKLI,Mﬂ MOXEeT BO3BpaLlaTb MaccumB (B TOM 4Yucne MHOFOMeprIﬁ). HayanbHbIM 3Ha4YeHnem ans BO3BpaLlaemMmoro
CrnoTa-Maccuea 6y,u,eT MaccuB C anemMeHTamMmu, MMerLnMmn CoOoTBETCTBYHOLWLNE TUNY HYJNeBble 3Ha4YeHUA.

,D,OFIYCKaeTCFI KakK MNMoJiHaA nepes3anncb BO3BpallaemMoro croTa, Tak U nepe3anncb oTaeribHbIX 3J1IEMEHTOB.

@ NPEAYNPEXOEHUE

3anpeLleHo obpallaTbCs K OTAeNbHbIM 3fIeMEeHTaM BO3BpaLLaeMoro 3Ha4eHust u3BHe pyHkummn. B
NPOTUBHOM Cry4ae Npou3onaéT owmnbka komnunsumm [E007].

Bosspau.l,aemoe 3Ha4yeHne-MaccmB MOXeT ObiTb NPOUrHopmnpoBaHo.

MNpumep Bo3BpaTa maccusa:
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Bcé onucaHHoe Bblille cnpaseanneo U ONA MacCUBOB CTPYKTYP.

7.3.10 CocTaBHbI€e BbipaXeHUA

CocTaBHble BblpaXeHna coaepxat B KadecCTBe J3lieMeHTOB Apyrne BblpaXeHuda (H606ﬂ3aTeJ'IbHO I'IpOCTbIe).
KonunyectBo ﬂOﬂBblpa)KeHMVI M Konn4ecTBo ypOBHeVI BJTOXXEHHOCTUN HE OrpaHnU4eHbl.

BrnoxeHHble noaBblpaXeHud BblYUCTIAIOTCA nepen coaepXxXawmmm nx BbipakeHnAaMNn.

Mpumep:

7.3.11 NMpuoputeTbl onepauyumn

OI'Iean,VIVI B Tabnuue pacnofioXKeHbl OT BbICLLUEro npunoputeTa K HU3LWWEMY. Yem BbiLWe npuopuTeT onepauun, Tem
paHbLLe OHa BbINOJTHAETCA. Onepau,mm OAHOro npuopuTeTa BbINONMHAKTCA ClieBa HanpaBo.

Onepauusn O6o3Ha4yeHune
B3saTtue B ckobku ( <BblpaxkeHune> )
Onepartop ¢ nepegayen onepaHgoB B CKOOKax <OnepaTtop>(<onepaHgbl>)
CnoxeHue +
CpaBHeHne <, >, <5, 2=
lMpoBepka Ha paBeHCTBO =

7.3.12 OnepaTopbl
7.3.12.1 Onepatop ADD

OnepaTtop Ans CnoXeHusi NepeMeHHbIX.
PaspeLéHrHble Tnnbl gaHHbix;: WORD, DWORD, DINT.
Mpumep:

1+3;
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7.3.12.2 Onepatop EQ

Onepatop Ans NpoBepKun ornepaHaoB Ha PaBEHCTBO.
Pa3speLuéHHble TUMbl AaHHbIX: BCE 3IeMEHTapHbIe TUMbI.

Bosspawaet TRUE, ecnv onepaHabl paBHbl, 1 FALSE B npoTtuBHOM cny4ae.

Mpumep:

1=1;
TRUE=FALSE;

7.3.12.3 Onepatop GT

Onepatop a4ns npoBepkun yTBepXKaeHUs "6onbLue” 0THOCUTENLHO OnepaHaoB.

PaspewéHHble Tunbl ganHbix: WORD, DWORD, DINT.

BosspawaeTt TRUE, ecnu nepsbin onepaHg 6onbLue sToporo, u FALSE B npotuBHOM cny4ae.
Mpumep:

xVarl
xVar2

xVar3

7.3.12.4 OnepaTtop MOD

OnepaTop MOD BO3BpallaeT OCTaTokK OT LENTOYUCIIEHHOIO AerneHnd ogHOoro 3Ha4eHna Ha apyroe.

CuHTakcuc
<PesynbTaT> <flenumoe> MOD <[enutenb>;

OnepaHgbl OOMKHBI OTHOCUMTbCA K uenodncnenHsiM Tunam: WORD, DWORD, INT, UINT, UDINT, DINT. O6a
onepaHga AoMmKHbI 6blTb 0gHOro TMNa. Tun pesynsrata COOTBETCTBYET TUMY OnepaHaoB.

Mpumep:

Mpu paboTe ¢ oTpuLaTenbHbIMK onepaHgamu pesynstat MOD coxpaHsieT 3Hak genumoro. To ecTb oTpuuaTerbHbIN
pesynstat MOD MOXHO NOMy4YnTb TONBKO NPY OTpULLATENBHOM AeNMMOM. 3HAK AENUTENS HE YYNTbIBAETCS.

Mpn aenenunn Ha 0 onepaTtop MOD Bo3BpalLaeT 3Ha4YeHE OENMMOrO.

7.3.12.5 Onepatop NE (<>)

Onepatop NE (ot aHrn. Not Equal — «He paBHO») cpaBHMBAET [ABa 3Ha4YeHWs1 U BO3BpaLlaeT pesynsTaT JIorM4eckoro
™Mna.

CuHTakcuc
<Pe3ynbTaTt> <OnepaHpl> OnepaHp2>;

OnepaHabl MOryT OTHOCMTbCA K NobbiM cpaBHuMbIM Tunam. O6a onepaHaa AOMKHbI ObITb OgHOro Tuna. Tvn
pesynstata BOOL:

+ OnepaHgbl He paBHbl — TRUE;
+ OnepaHabl paBHbl — FALSE.

Mpumep:
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Mpumep:

a INT 10;
b INT 20;
XResult BOOL;

XResult b;

OI'IepaTOpr EQ n NE gaBnsioTcs B3aMMHO O6paTHbIMVIZ pe3ynbrat o4HOro Bceraa npoTUBOMOJIOXKEH pe3ynbraTy
Apyroro npu oanHakoBbIX onepaHaax.

7.3.12.6 Onepatop REF (ADR)

<MMA_YyKazaTena> (<umA_obbekTa>);
<MMA_yKasaTena> (<vmA_obbekTa>);

Onepatop ans Bo3Bparta ykasarens Ha OObeKT.
B3stue ykasatensa peanusyertcst onepatopoM REF() unu ADR(). ADR() n REF() cemaHTM4eCcku a3KkBUBaNeHTHbI.

Mpumep:

7.3.12.7 OnepaTop pasbiMeHOBaHuA *

Pa3sbiMeHoBaHMWe (B3siT e 3HAYEHWS MO yKa3aTernio) peanusyeTcs onepaTopom A,

<uma_obbekTa> <MMA_yKa3saTena>";

Ykazatenu TUNN3NpoBaHHbIE. PasbiMeHOBaHME BbIYUCIISAETCS B 3HAYEHWE COOTBETCTBYHIOLLEro Tuna no ykasatersnio.

Mpn HecoBnageHuuM TUNOB, rOe STO BO3MOXHO, BLINOMHAETCA HeABHOE npeobpasoBaHne Tuna (Mexay
uenoyncneHHbiMy Tunamu n BOOL). Ecnn Tun AaHHbIX crneBa MeHblue, HesiBHoe npeobpasoBaHue BbIMOSHAETCH C
npeaynpexaeHvem komnunatopa [E067].

HecoBnageHue TMNOB C HEBO3MOXHOCTbIO HESIBHOIO NpeobpasoBaHus NpuBeaeT K owmbdke komnunsumm [E037].
PasbiMeHoBaHWe HyneBoro ykasarens npueoguT K olwmbke ncnonHeHuns (Segmentation fault).
Mpumep:

INT;
INT;
DINT;

(1);

|l
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7.3.12.8 Onepatop SIZEOF

BosBpalyaet pa3mep obbekTa B 6anTax (3HavyeHue tuna ULINT).

Mpumep:

: INT;
sz : ULINT;

7.4 YTBepXxaeHusa (MHCTPYKLUN)

YTBepxaeHue CuHTakcuc
MprncBoeHne nepemeHHon <naeHTuuKaTop> ;= <BblpaxxeHne>
Ycnosue IF <ycnosue1> THEN

<6nok koga1>
ELSIF <ycnosue2> THEN

ELSE

<6nok kogaN>

END _IF

Linkn ¢ npepycnosuem WHILE <ycnosue> DO

END_WHILE
REPEAT ... UNTIL REPEAT
<UHCTPYKLMMN>
UNTIL <noruyeckoe_BblpaxeHue>
END_REPEAT;

Lnkn FOR FOR <BbIpaXeHNe-CHETUMK> ;= <HadasribHOe 3Ha4YeHne>
TO <koHeuHoe 3HayeHue> DO

END_FOR
EXIT WHILE <ycnosue> DO

EXIT;
END_WHILE

CASE CASE <lMepemeHHaa> OF
<3HayeHne1>: <UHcTpykuna1>
<B3HaueHne2>: <NHcTpyKumnn2>
<B8HaueHne3d, 3HaveHne4>: <UNHCTpyKuua3d>
<3HayeHne5..3HayeHne 10>  <UHCTpyKkumagd>
ELSE

<WHcTpykuns ELSE>
END_CASE;
*- Hannuune koHcTpykuumn ELSE He obsizaTtenbHo
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YTBepxaeHve CuHTakcuc

CONTINUE FOR <c4éTunk> := <HavanbHoe 3HadeHune> TO
<KOHe4YHoe 3Ha4yeHne> BY <war> DO

<6nok kopa 1>

CONTINUE;

<6nok kopa 2>

END_FOR

RETURN PROGRAM <...>

RETURN:

END_PROGRAM

MpeobpasoBaHue Tnna <MMsi Npeobpas3oBaHHOM NEPEMEHHO> ;= <TUN
OaHHbIX> # <uMsi npeobpasyemor NepeMeHHON>;
<ums npeobpazoBaHHoN nepemeHHon> : CAST (<ums
npeobpasyemMor NnepeMeHHON>, <TUM OaHHbIX>);

KommeHTapuu [/ OQHOCTPOYHbIN KOMMEHTapPWI
(* MHOTOCTPOYHbIN
KOMMeHTapui *)

7.4.1 NpucBoeHue

<BblIpaXeHWe MecTa> = <BblpaXeHue>

<BblpaxkeHne mecta> (L-Value expression) MOXeT ObiTb MpencTaBreHO: MMEHEM MNEpPEMEHHON (B TOM 4ucne
CTPYKTYpPORN), UMEHEM MONSA NEPEMEHHON-CTPYKTYPbI, UMeHeM (DYHKLUMM (BHYTPU 3TON PYHKLMK), yKasaTenem.

<BblpaxkeHne> MOXeT ObiTb NMHO6bIM. [OPSAOK BEIMUCTEHNS <BbIPAXKEHUA> U <BbIpaXXEHUS-MeCTa> He onpeneséH.

JocTyn K anemMeHTy mMaccuBa OCYLLECTBNSETCS No uMHAekcy. [ocTyn K NonsM CTPYKTYpbl OCYLLECTBNSETCA vepes
TOYKY. BrioXkeHHbI 4OCTyn nogaepxmBaeTcs.

PaspelueHbl npucBoeHus BblpakeHun Tuna BOOL M 4uMcrioBbiX TMMNOB (CM. NPUMeEYaHue HWXKE), NPUCBOEHUSA
CTPYKTYp OOHOro u Toro e Tuna. [NpucBoeHne nepeMeHHon NpoCToro TUna 3HavyeHnst CTPYKTypbl (M HaobopoT), a
TaKke CTPYKTYp HecoBMagawLLmMxX TUNOB NpMBEAET K owmbke komnunaumm [E037].

MPUMEYAHUE ) o
Ecnn tun VID,eHTI/Id)VIKaTOpa clieBa GOﬂbLIJe, 4YeM Tun, Bo3BpallaeMbin Bblpa>XeHUEM cnpaBa, npon3ongeTt

HesiBHOEe Npeobpa3oBaHmWe Tuna OT MeHbLUEro K 6onbLluemy. B npoTuBHOM crnyvae NponsonaéTt HesiBHOE
npeobpasoBaHue OT 6onbLUEro TUNa K MeHbLLEeMY, KOMNUNATOP BblAacT npeaynpexaeHue [E607].

Mpumep:

MpuMep AocTyna K NonsiM CTPYKTYp:
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Mpn npucBoeHun maccuBoB (B TOM 4YWUCIlE MHOTOMEPHbLIX) 3MEMEHTbI MaccuBa yKasblBalOTCA MO MNOpsSaKy
obbsABNeHUs.

Mpumep:

..4] INT;
.2,1..2] INT;
..2] [1..2] INT;

[1,2,3,4];
[1,2,3,4];
= [[11211[314]]5

B nutepanax maccvmBOB [OMNyCKaeTCsl ykasblBaTb HECKOMbKO NEepBbiX areMeHToB noapsag. Npu atom ocTtasLunecs
3NeMeHTbl COXPaHSAT CBOU npexHWe (HavanbHble) 3HadveHus. [lponycku anemeHToB (Hanpumep, [1,,3]) He
ponyckatotcest (owmnbka komnunsuum E007).

NMPUMEYAHUE
|I| B ALTA IDE HegonycTMMa KOHCTpYKUMsi BUga a:=b :=c

74.21F

VIHCTpyKUMS BETBNEHUSI B 3aBUCUMOCTU OT YCIOBUS(-UiA).

IF <ycnoBue> THEN
<bnok kopa 1>
ELSE
<bnok kopa 2>
END IF

3aecb bnoku koaa 1, 2 - npeacTaensaoT co60i NPOU3BOSNBEHOE KONUYECTBO MHCTPYKLUIA (OT Hynst 4O 6eCKOHEeYHOCTH).
Bbnokn koga BHyTpU MOryT coaepxaTb BroXeHHble KoHCTpyKuun IF/FOR/WHILE.
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YcnoBust ABMASAKOTCA BbIPaXXeHUSMU U AOMXHbI BO3BpawaTe pesynstar Ttuna BOOL. B npotmBHOM cny4vae
npon3ongéT HesiBHOE npeobpasoBaHue B BOOL, komnunsaTtop BbigacT npegynpexaeHune [E096].

lMpu BbINOMHEHWN CHa4ana Bbl4MCnSeTCs ycrnosue. Ecnn oHo BbluncnseTcsa B 3HadeHne TRUE, To ucnonHsetcs
6nok koga 1, nHave - 6rok koga 2. lNMocne aToro BeiNonHeHWe 3aBepLuaetcs. brnok ELSE moxeT oTcyTCcTBOBaTD.

Mpumep:

IF dwvar > 10 THEN
:= TRUE;
ELSE

:= FALSE;
END_IF

Takke, B JaHHOW KOHCTPYKUMM MOXET ObITb MCNonNb3oBaH BapuaHT ¢ ELSIF.

KonuuecTteo 6rnokos ELSIF He orpaHuyeHo.

IF <ycnoBuel> THEN
ELSIF <ycnoBue2> THEN
ELSIF <ycnoBue3> THEN

ELSE

PaclumpeHHas KOHCTPYKUMS BblYMCIAETCS creayiowmum obpasom:
1. Bbluucnsetcs ycnosue 1.

2. Ecnuycnosue1 nctnHHo, BeinonHsietcs 6nok koga 1. [lanee BbINOMHEHNE KOHCTPYKLUKN 3aBEpLUAETCS.
Ecnn ycnosue 1 NoxHo, BelYMCASIETCS yCrioBume 2.

3. Ecnu ycnosue 2 UCTUHHO, BbINOMHsAeTcA 6nok koga 2. Ecnn noxHo - Belumcnsietcs ycrosume 3.

U Tak ganee no Bcem nmetowmmcs dnokam ELSIF. Ecnn ycnosus IF/ELSIF noxHbl, BbINONHSAETCS 6ok koga BHyTpY
ELSE. [lanee BbINOMHEHNe KOHCTPYKLINK 3aBepLUaeTCs.

PaclwmpeHHas KOHCTpyKUusa MOXeET BbiTb Mpeobpa3oBaHa k 06bI4HON KOHCTPYKUmK IF:

IF <ycnoBuel> THEN
<bnok kopa 1>
ELSE
IF <ycnoeuwe2> THEN
<bnok kopma 2>
ELSIF <ycnoeBue3> THEN

ELSE

END_IF
END_IF

3necb nepebin 6rnok ELSIF npeobpasosaH B 6rnok ELSE c¢ BnoxeHHbim |IF ¢ koHcTpykuuamu ELSIF/ELSE.
OnepaumnoHHast ceMaHTMKa pacLUMPEHHON KOHCTPYKLIMU UCXOOUT M3 onepaunoHHon cemaHTukn 6asosoro IF THEN
ELSE END_IF.

Mpumep
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~ > 18 THEN

X1 :
ELSTF dwVar = 1@ THEN

ELSE
x3 := TRUE;
END_IF

7.4.3 WHILE

WHCTpyKUMS ONsi UMKMa ¢ NpeaycrioBUEM.

WHILE <ycnoBue> DO
<bnok kopa>
END WHILE

YcnoBsue fomkHO Bo3BpallaTh pesynbraT Tuna BOOL. B npoTtMBHOM criydae npov3ongéT HesiBHOe NpeobpasoBaHme
B BOOL, komnunatop Bblgact npeaynpexaexHve [E096].

Briok koga npeacTaensieT coboit NPON3BONbHOE KONMMYECTBO UHCTPYKUMIA (OT Hynst Ao GeckoHevHocTw). Briok koaa
BHYTPY MOXET COAEpXaTb BIOXeHHble koHCTpyKuun IF/FOR/WHILE.

brnok koga BbINOMHAETCS NOBTOPHO, NOKa ycnoBune UCTUHHO, U HE BbLINOJIHAETCA B MPOTUBHOM Crly4vae. To ecTb
MOXET BbINOJTHNTbCA OT HYNA A0 ©eCcKoOHeYHOCTH pa3 B 3aBUCUMOCTU OT yCIOBUA.

Mpumep:

END_IF
END_WHILE

7.4.4 REPEAT...UNTIL

Onepatop REPEAT npegHasHavyeH Ang opraHu3auum uukna, B KOTOPOM TENO LMKMAa BbIMNOMHAETCA Kak MUHUMYM
OOWH pas, a yCroBUe 3aBepLUEHUs NPOBEPSIETCS NOCE BbINOMHEHNST MHCTPYKLNA.

CuHTakcuc

REPEAT
<UHCTPYKLUN>

UNTIL <nmoruyeckoe_BbipaxeHune>
END_REPEAT;

Lukn REPEAT BbIinonHaeTca oo Tex nop, Moka fornvyeckoe BbipaxeHue nocre kntodesoro cnosa UNTIL paBHO
FALSE. Kak Tonbko BbipaxkeHve npuHnmaet 3HadeHne TRUE, unkn 3aBepluaetcs.

MockonbKy ycrnoBue MpoBepsieTCcsl B KOHUEe Tena Lukna, UHCTpykumn BHYTpu REPEAT GyayT BbIMOMHEHbI XOTS Obl
oanH pa3 — gaxe ecnu ycrnosue UNTIL naHavdansHO MCTUHHO.

Onepatop REPEAT npumeHsieTcs ans Tex xe 3agad, Yto n WHILE. OcHoBHOe oTnn4dme coctouT B ToM, 4To REPEAT
rapaHTUpyeT MUHUMYM OOHY mUTepaumio. ITo ygobHO B crnyyasx, Korga npeaBapuTernbHasi MpoBEpPKa YCrOBUS He
TpebyeTcs unmn HeBO3MOXHa.
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7.4.5FOR

Onepatop FOR ykasbiBaeT, 4TO nocrnegoBaTernbHOCTb OMNepaTopoB BbIMOMHAETCS MOBTOPHO, B TO BPEMS Kak
nepemMeHHasi ynpaBneHusi (CHETYUK) UHKPEMEHTUPYETCS.

FOR <CYBTYMK> := <HayanbHoe 3HadyeHue> TO <KOHeyHoe 3HayeHwe> BY <war> DO
<bnok kopa>

END_FOR

CuéTuKK, Ha4danbHOEe 3HaYEeHME N KOHEYHOE 3HaYeHUe JOMKHbI ObiTh BbIpaXXeHUsiMu uernoro Tvna (Hanpumep, DINT).
OHKM He JOoMKHbI U3MEHSITLCA BHYTPW LMKNa. B npoTuBHOM cnyvae He Gypet obecnedyeHO 3agaHHOE KONMUYEeCTBO
utepauuii, HO BbINOMHEHWE 3aBEPLUUTCA KOPPEKTHO. [lepemeHHas-CcHETUMK JormkHa ObiTb obbsiBneHa. [pwu
HECOOTBETCTBMUN TUMOB NPON3OMAET oLwmMbKa komnmnsumm [EQ94].

Bnok koga npeacraensieT coboi NPOM3BObHOE KONMMYECTBO MHCTPYKUMIA (OT Hyna Ao 6eckoHevHocTn). Brnok koga
BHYTPM MOXET copepaTb BroXeHHble KOHCTpykumn IF/FOR/WHILE. Mo okoH4yaHun BbiNonHeHus 6Grnoka koaa
CYETUMK UBMEHSIETCH HA 3aJaHHbIN Lar.

Briok koga BbINOSTHAETCS CTONbKO pa3s, CKOJ1bKO 3aAaHO HavalibHbIM U KOHEYHbIM 3Ha4YeHUAMU Ona CYETYMKA.

KOHCprKLI,VIﬂ BY moxeT ObITb onyuweHa. B atom cny4yae n3meHeHue CYETYMKA npouncxoanTt Ha 1 OT HayanbHoro
3Ha4YeHnAa K KOHEYHOMY.

Mpumep:

FOR i := 1 TO 10 DO
dwCounter := d {

IT
END_FOR

7.4.6 EXIT

YTtBepxaeHue EXIT ncnonesyerca BHyTpu kKoHCTpykumi FOR n WHILE gns 6e3ycnoBHoro Beixoga u3 umkna. bnok
Koga, pacnonoxeHHbin nocne EXIT, BbINONHATLCS He Byaer.

Cuétumk FOR npu Bbixoge 13 LiMKna cCoOXpaHAeT CBOE 3HaJYeHue.

Mpn ncnonbsoBaHun EXIT BO BOXEHHOM LMKMAE BbIXO4 NPOUCXOAUT TOSMbKO U3 HEro. BHELWHWI LMK NpogosmkuT
BbINOSTHATLCA.

WHILE <ycnoeBue> DO
<bnok kopa 1>
EXIT;
<bnok kopa 2>

END WHILE

END_IF

END_WHILE
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7.4.7 Onepatop CASE

Onepatop CASE npepgHasHauyeH ans Bblbopa OOHOrO BapvaHTa OEWCTBUMIA U3 HECKOMbKMX, B 3aBMCMMOCTU OT
3HayeHus nepemeHHon. OH 3ameHsieT AnuHHble uenodku IF... ELSIF... ELSE, nenas kog 6ornee KOMMaKTHbIM U
YAOOHLIM A5t YTEHUS.

CuHTakcuc

CASE <lepemMeHHaa>
<3HayeHnel> <NHCcTpyKunal>
<3HayeHune2> <WHCTpYKUMA2>

<3Ha4yeHned, 3HayeHunes> <WHCTpPYKUNAL>
ELSE
<WHcTpyKuna ELSE>

END_CASE;

lMepemeHHas ycrnoBusi 4OMKHA OTHOCUTBLCS K rpynne LerNoYnCIIEHHbIX TUMOB, Unn 6bITb NepevncneHnem (ENUM).

YcnoBue Mpumep OnucaHue

OaHo 3Ha4veHne 1: CoBnageHne ¢ KOHKPETHbLIM
3HayeHnem

Heckonbko 3Ha4yeHni 1,3,5: CosnapgeHue ¢ ntodbiM 13
nepevnCcneHHbIX 3HaYEHN

[wnana3soH 10...20: JTio6oe 3HayeHne B ykasaHHOM
JunanasoHe

BeTBb no ymonyaHumio* ELSE BbinonHsaeTcs, ecnv HYU 0gHO

ycrnosue He coBnarno

*- 6rniok ELSE aBnsietca Heobs3aTeNbHbIM.

Mpumep 3ameHbl KOHCTPpyKUuu IF Ha CASE
KoHCTpyKUMs ¢ nocrnegosaTenbHOM NPOBEPKON OQHOM U TOW e NepeMeHHON:

IF iBoilerState 1 THEN
sStatuslsg "Po3xunr';

ELSIF iBoilerState 2 THEN
sStatuslsg 'PaboTa’;

ELSIF iBoilerState 3 THEN
sStatuslsg 'OcTaHoB';

ELSIF iBoilerState 4 THEN
sStatuslsg "ABapusa’;

ELSE
sStatuslsg 'He onpegenéxn';

END_IF;

MOXeT OblTb 3aMeHeHa Ha 9KBUBAareHTHYH0 KOHCTPYKLMIo ¢ onepaTtopom CASE:

CASE iBoilerState
1: sStatuslsg '"Posxur';
2: sStatusMsg 'PaboTa’;
3. sStatushMsg 'OcTaHoB';

4: sStatusMsg 'ABapusa’;
ELSE
sStatuslsg '"He onpepenéH';
END_CASE;

MpumeHeHne onepatopa CASE ynpowaeT conpoBoXaeHue nporpaMmbl: npy AoOaBneHUM HOBOMO COCTOSIHUSA
(Hanpumep, «lMpogyBkay) 4OCTAaTOMHO A06aBUTL OOHY CTPOKY, HE U3MEHSS BCIO LIEMOYKY YCIOBUN.
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Mpumep ¢ ncnonb3oBaHMEM NepevncreHns

BoilerState eBoilerState;
sStatusMsg STRING;

CASE BoilerState
off sStatuslMsg '"KOTEN BbIKIYEH ' ;

Ignition: sStatusMsg "Po3Xur ropenku';
Running: sStatuslMsg 'Paboynii pexum';
Stopped: sStatusMsg 'OcTaHoB';
Fault sStatuslsg "ABapusa’;
ELSE
sStatuslsg 'CocTosiHME He onpepenieHo';
END_CASE;

Takoli BapuaHT 3anucu yaobeH npu pabote ¢ GMGNMoTeYHbIMM YHKLMOHANbHBIMI Griokamy 1 yNpoLLaeT OTnaaky: B
pexume OHNanH B cpefe pa3paboTku 0TOBPaXaeTcs He YUMCIIOBOV Kof, a UMS 3fieMeHTa NepedncreHus.

7.4.8 CONTINUE

Y1BepxgeHme CONTINUE wvcnonb3yetca BHyTpyM KoHCTpykumn FOR n WHILE gna 6esycnoBHoro nepexoga Ha
cneaytoLlyio ntepauuio umnkna. bnok koga, pacnonoxeHHeit nocne CONTINUE, BbinonHaTecs He Byaer.

Cuétunk FOR npwu BbinonHeHnn CONTINUE coxpaHsieT CcBOE 3HayeHue B TeKyllen utepauun n u3MeHsieTcs Ha
3afaHHbIV Wwar B cneaytoLlent utepaumm. Ecnn CONTINUE BbI3BaH Ha nocnegHen utepaumm, CHETYMK NO OKOHYAHMM
LMKNa NpuMeT <KOHe4YHoe 3Ha4yeHne> + <war> (kak n 6e3 ncnonossosaHuss CONTINUE).

FOR <CYBTYMK> <HayanbHoe 3HauyeHue> TO <KOHeYyHoe 3IHaueHue> BY <war> DO
<bnok kopa 1>
CONTINUE ;
<bnok kopa 2>

END FOR

X d 5 THEN
CONTINUE;

END IF

dwCounter

END_FOR

7.4.9 RETURN

YtBepxaeHme RETURN uvcnonb3yeTtcs BHYTpY nporpamm 1 yHKLUMIA, BbIMONHAET 6e3ycroBHbi Bbixod 13 POU u
nepegadvy NoToka ynpasrneHus Boi3sasLllemy POU.

Fooar

RETURN;

Mpumep:

105



7 A3bik nporpammupoBaHusa ST

1 TO 18 DO
= 3 AND xCommand
RETURN ;

END_IF
END_FOR

7.4.10 MNpeobpa3oBaHue TUNa

B npouecce npeoGpa3oBaHUsi 3rieMEHTapHbIX TUMOB [AdaHHbIX YacTb WCXOOHOW WHdopMauum MoXeT ObiTb
oTGpolleHa, eCnM OHa He COOepXUTCA B LEenesoM Tune, Hanpumep, ApobHas yacTb npu npeobpasoBaHun B
LieNIoYMCIeHHbIN TUN.

MpeobpasoBaHne MOXHO BbINOMHUTL HECKOMNbKMMUK cocobamu:
1. C nomoLbio yHKUMR-NnpeobpasoBaTenei;

2. C nomouwlblo cumBona #:
<yMsa NpeoBOpPaBOBaAHHOM IMEePEMEeHHOMV>:= <TUI IaHHEX> # <uMsa npeobpaszyeMoil NepeMeHHOM>;

3. C nomoubto onepatopa CAST:
<mMsa NpeoOpasoBaHHOM NepeMeHHOM>: CAST (<uMmda npeobpasyeMoM NepeMeHHOM>, <TUIl OaHHBIX>) ;

7.4.11 KommeHTapumn

7.5 Tun gaHHbIX NepeMeHHbIX

Mporpamma npepactaBnsieT cobolt Habop onepauuii, BbINONHAEMbIX Hag AaHHbIMKU, pasMELLEeHHbIMU B NaMsaTu
ycTponcTBa. [ns ynpoweHus paboTbl ¢ NamMATbi0 faHHble NPeACTaBNsoTCS B BUAE NEPEMEHHBLIX — UMEHOBAHHbIX
0OGbLEKTOB C OnpedeneHHbIMU XapakTepucTukammu (B 4YacTtHoctu — Tunom). Mepen paGoTtoih ¢ nepeMeHHbIMU
HeobxoaMMo nx o6bLABUTD.

CHavana ykasblBaeTcsl UMSA NepeMeHHON, 3aTeEM ee TUM U OMUMOHAaIbHO — Ha4YanbHOe 3HaYeHue. ViMs nepeMeHHOM
W TUN pasgensaTcs CUMBOMOM ABOETOUUA. TN 1 HaYanbHOE 3HAYEeHWe pasfensatTcs onepaTtopomM NpucBanBaHus :
=. 3akaH4ymnBaeTcs 0ObsABIIEHME CUMBOMNOM «TOYKa C 3anATOMY.

BmecTe ¢ o6bsiBNeHnem nepeMeHHOM MOXHO yKasaTb NOSCHUTENbHbIN KOMMEHTapUNA.

ALTA IDE nogpepXvBaeT OOHOCTPOYHbIE KOMMEHTapuM, HaduHarowmecsi ¢ cumBona //, 1 MHOFOCTPOYHbIE —
pasMeLLeHHble Mexay cumsonamu (* un ).

Tvn gaHHbIX NepemMeHHoW onpegensieT pon WHgopMaumu, guanasoH NpPeacTaBNeHni U MHOXECTBO OOMYyCTUMbIX
onepauun.

B ALTA IDE ucnonb3aytoTcs cneayrowme Tunbl nepeMeHHbIX:

*  OyneBCKu (ABOWNYHBIN);
*  LENOYNCNEHHBIN;

* C nnaBaloLen TOYKOW;

* CTPOKOBbIE TUMbI;

*  CUMBOIbHbIE TUMbI;

* BPEMEHHbIE TUMbI;

*  CTPYKTYpa;

* MaccuBbl.

3HaueHus1 OT OHOIN NepeMEHHON K ApYro MOryT NepeaaBaTbCs TOMbKO NMpU COBNaAaroLWMX TUNax NepeMeHHbIX.
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7.5.1 BOOL
3Ha4yeHusn Pa3vep
TRUE (1), FALSE (0) 1 6ant

7.5.2 Lleno4yucrneHHble TUNbI

Tun gaHHbIX HwvxHasa rpaHuua BepxHsasa rpaHuua Pasmep
BYTE/USINT 0 255 8 out
SINT -128 127 8 out
WORD/UINT 0 65535 16 6uT
INT -32768 32767 16 6uT
DWORD/UDINT 0 4294967295 32 buta
DINT -2147483648 2147483647 32 buta
LWORD/ULINT 0 264-1 64 6uta
LINT -263 263-1 64 6uta
7.5.3 Tunbl ¢ nnaBawwen Toukon (IEEE 754)

Tun gaHHbIX HuxHaa rpaHuuya BepxHsAs rpaHuua Pasmep
REAL 1.0E-44 3.402823E+38 32 6ut
LREAL 4.94065645841247E-324 |1.7976931348623157E+308 |64 out
7.5.4 CTpoKoBble TUNbI

CTpoku SABNSAOTCS HYNb-TEPMUHUPOBAHHLIMM

Twvn gaHHbIX KoaunpoBka Paamep

STRING UTF-8 1 — 4 Gant*
WSTRING UTF-16 2 unu 4 Ganta**

* - pa3mMmep cmmBoIna 3aBUCUT OT TUMNa CMMBOA:

1 Gant naTuHckme BykBbl (QHMMUACKUIA andaBuT), ULMdpbl 1 6a3oBble 3HAKN NPENUHAHUS
(coBmecTtumoctb ¢ ASCII)

2 Gavita Knpunnuua (pycckuin andgasuT), apabckuii, Fpeveckmin 1 eBpenckMin CUMBObI

3 banta CUMBOIbI KUTANCKOro, SNMOHCKOro 1 Kopernckoro s3bikoB (KJK)

4 6aiita mMatemaTuyeckue CMMBONbI, pedKne NCTOPUYECKME CUMBONbI

** -1 unu 2 kogoBble egnHuLbl No 16 6ut. OcobeHHOCTM pa3mepa:

2 6avita (16 6uT)

GOMbLIMHCTBO YaCTO NPUMEHSIEMbIX CUMBOOB (OCHOBHAsi MHOIOsI3bl4Has MOCKOCTb
BMP — andaButsl Mupa, 3Haku npennHaHus, undpsl, avanasoH U+0000 - U+FFFF)

4 GanTa (32 6uTa)

ncnonb3yeTca Ansi PEAKMX CUMBOSIOB, MCTOPUYECKUX MMCbMEHHOCTEN (Ananas3oH
Bbiwe U+FFFF go U+10FFFF). Takne 3Haku kogupytoTcst ABYyMs1 16-OMTHBIMMA

AneMeHTamMu

SABHbIii pasmep String/Wstring 3agaeTcst npy noMoLLmM KBagpaTHbIX CKOBOK, MPY 3TOM YMCIIO BHYTPU HUX:

* STRING — kon-Bo 6anT (8 6uT);
* WSTRING — kon-Bo ABOWNHbIX 6anT/crioeo (16 ouT).

Mpumep:
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STRING[4

WSTRING| 2

MonHbIN pa3Mep CTPOKOBbIX AaHHbIX +1, T K Y4nUTbIBAE€TCA HYIb-TEPMUHATOP. Bonee I'IO,EI,pO6H0 onmcaHo B
pasgene Pa3melleHne aaHHbIX B NaMsTU.

7.5.5 CuMmBoOInbHbIEe TUNDI

Tun pgaHHbIX KoaupoBka Pa3mep
CHAR UTF-8 1 Gant
WCHAR UTF-16 2 6anTa

Tunel CHAR 1 WCHAR cTporo orpaHnyeHbl pasamepom. 3anucatb cumBon 6onbLuero pasmepa BO3MOXHOCTU HET.
Hanpumep, cumBon" " (4 6anTa) 3anucaTb He NOMYyYUTCS - BOSHUKHET OLLIMOKa KOMAUMSALMM.

7.5.6 BpeMeHHble TUnbI

Tun OnucaHue ®opmat |Paspe- |HwxHAA BepxHsasa rpaHuua MamaTtb
AaHHbIX weHue rpaHuua
TIME (T) |WHTepsan BpemeHun |d-h-m-s- |HaHOCe- | T#0 T#18 446 744 073 709 64 6ut
ms-us-ns | KyHObl 551615 ns
(ns)
TIME_ 3HayeHne mecTHoro | Hachl: Munnuce- | 0 ms 4 294 967 295 ms* 32 buta
OF_DAY |BpemeHu, HaumHasa |MWHYTBID | KyH[bI (TOD#0:0:0) | (TOD#23:59:59.999)
(TOD) ¢ 0 yacoB Tekylmx | CEKYHAbI. | (ms)
CYTOK mMuninunce-
KyHObl
DATE (D) |3Ha4yeHue roa- aHn (d) | D#0000-0-0 |D#9999-12-31 32 buta**
KaneHgapHou gatel | MecAL-
OEHb
DATE_ 3HaveHne roA-mec- | munnuce- | DT#0000-0- | DT#9999-12-31- 8 6ant
AND_ KaneHgapHoum patbl | A€Hb- KyHObl 0-0:0:0 23:59:59.999
TIME 1 MECTHOTO yachil: (ms)
(DT) BPEMEHM, MUHYTbI:
BbluMcCnsaeTca CEeKyHAbI.
OTHOCUTENbHO MC
HyneBOW TOUKU
0000-0-0-0:0:0
INSTANT | MoHOTOHHOE d-h-m-s- |HaHoce- Q0 ns 18 446 744 073 709 551 |64 6uT
BpeMms, To4yka Ha ms-us-ns | KyHObl 615 ns
BPEeMeHHOI1 OCH. (ns)
PasHocTb AByX
nepemMeHHbIX Tuna
INSTANT paet
peanbHO
npoLueaLmnmn
NPOMEXYTOK
BpEMEHMU

* — 86399999 mc, 3Ha4yeHue, KOTOPOEe COOTBETCTBYET MakKCUMyMy BpeMeHu. [Mpu GonbluMX 3HAYEeHUsIX OTCYET
BpeMeHW OHA JomKeH HadmHaTbesd ¢ TOD#0:0:0

** — pacnipegeneHne 6uT ykasaHo B Tabnuue Huxke

BuTbl Pa3vmep HasHauyeHue
31-25 76Ut 3apesepBMpoBaHO, HE UCNONb3yeTcH
24-10 15 6ut loa (makc. 32 767
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BuTbl Pa3vep HasHauyeHue
9 1 6ut ®nar: 1 = BUCOKOCHBIN rof
8-0 9 6ut MopsagkoBbIn HOMep AHA B rogy (1-366)

7.5.7 NMepeuncnsaemMbin Tun

ENUM — ocobbin TMn [aHHbIX, KOTOPbLIA COCTOMT M3 (OUMKCUPOBAHHOIMO M 3apaHee orpaHn4yeHHoro Habopa
YHUKanbHbIX MMEH, pasgeneHHblX 3anaTton. lepeuucneHus onepenensitoT Habop M3BECTHbIX, (PUKCUPOBAHHbLIX
3Ha4YeHUn N NO3BONSAT 0bpaLLaTbCA K 3HAYEHUAM NEPEMEHHON MO UMEHN.

[na oGbsBRNeHUs: NepevncnaeMoro Tmuna HeobxoaMMo co3aaTtb NPorpaMMHbI 06BEKT (NporpaMMy, YHKUMIO UK
(byHKUMOHanNbHbIA 6roK), U 00bSBUTL MEepeMeHHble MOoCcre 3aBepLlalolelrt 4acTu KOHCTPYKUMM OGbSIBreHus:
komnoHeHTa (END_PROGRAM END_FUNCTION unn END_FUNCTION_BLOCK):

CuHTtakcuc nepeuncnenus (Enum):
[lporpamMa: <¥MSA NPOTPAMMBL> — HEPEeNaKTUPYEMBM 3ar0JIOBOK, OOBABJIEHME MNPOTPAMME
<oOBABJIEHME I[I€PEMEeHHHEX M NapaMeTpoOB>
END_ PROGRAM
TYPE
<mumMmsa nepeumcieHmusa>: INT (*MoxeTe ykas3aTb IOPyTOM THUI MJIM HEe YKas3EBaTb e€T'o BoobmeY*)
(
nepemeHHasal := 0,
nepeMeHHasa2 := 1,
rnepeMeHHas3 := 2
)
END TYPE

CD NPEAYNPEXOEHNE

Ha gaHHbI MOMEHT Npu 0ObABNEHUN NEPEYUCTIEHNIA KOA, U NPOrPaMMHbIN 0OBEKT OLLUMBOYHO
noaYepKnBaEeTCA KpacHbIM, BBMAY HENPaBUIbHON AMAarHOCTUKM ownbok. He obpallante Ha 3TO BHUMAHWA U
NpoBepsAnTe Ha AENCTBUTENBHOCTL OLWMOKM Npy nomoLum cbopkn npoekta (F4). Ecnun cbopka npomcxogut
0e3 oWwmnbOoK - NPOEKT KOPPEKTEH U FOTOB K 3arpy3ke.

Ecnn 9BHO He MHMUManNM3npoBaTb 3HaYeHWe MepBOW NMepeMeHHOW - oTcyeT HauuHaeTtca ¢ 0. Ecnm aBHO 3apatb
3Ha4yeHVe NepBon NepeMeHHoN, HanpumMmep nepemeHHas1:= 1 - nepemeHHan2 GygeT pasHa 2.

eAutoMode
Manual,

SemiAuto,
Auto,
Service 10

MoxHo genatb HazHayeHns Yncnom. Hanpumep:

eAM: eAutoMode;

IF eAM Manual THEN

END_IF
eAM SemiAuto;
eAM 10;

NMPUMEYAHUE
Henb3sa ncnonb3oBaTtb OQHO 1 TOXE UMS MepeYncreHmns ons pasHbiX TUMNoB.

Ecnu B nporpamme co3gaTb obpalleHne K nepevmcrieHnto, NCNosib30BaHHOMY B HECKOJSbKMX TUMax, 3TO NMPUBEAET K
oLInBKe KOMMUMALNN.

Hanpumep, nepeuncnenue circle ncnonbadyerca B 2-x TMNax NepeyncrneHmni:
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enShapes: (circle, square, triangle);

enButtons (circle, pentagon, star);

PeKomer,yeTcsa onpenenAaTb YHUKarbHbIE UMEHa I'Iepe‘-II/ICJ'IeHVIW

enShapes: (SHAPE_CIRCLE, SHAPE_SQUARE, SHAPE_TRIANGLE);
enButtons (BTN_CIRCLE, BTN_PENTAGON, BTN_STAR);

OnemeHTbl nepevncneHnin Takke MOryT ObiTb WCNOMNb30BaHbl B KAavyeCTBE MOCTOSIHHbIX MEPEMEHHbIX C
naeHTnnKaTopomM
<UMA IepeurcJIeHudA> . <IIepeMeHHasa>.

HocTyn Kk wuaeHTUdvKaTopy rnoGaneH M YyHWKaneH no npoekTy. (JaHHblli MaeHTUdUMKaTOp Takke MOXHO
ncnonb3oBaTb AN OPYyroro nepedvcnedns. [pu 3TOM, OOMHAKOBblIE WMEHa 3MEeMEHTOB BHYTPU pPasHbIX
NepeYncreHunii BbI3OBYT OLLNGKY KOMMUASAUMM (CM. MPUMeYaHue Bbille).

Mpumep, ob6bsABNAem nepevncnenne (Enum) B dyHKUMK:

eAutolMode WORD

(
Manual 1,
SemiAuto,
Auto,
Service

Mporpamma programm_1:

eAM eAutoMode;
wWord: WORD;

wWord:=eAutoMode.Auto;

7.5.8 O6baBneHue TMNa

O6bsaBneHne TMNa MOXeT OblTb CUHOHUMOM moGomy TNy, B TOM 4Yncrie BCTpOEHHOMY.

(<umA>: <obbABneHuwe TMNa>;)

3aecb KOHCTpyKUms ()+ o3HavaeT ogHo nnm 6onee NOBTOPEHUN.

O6bsaBneHne TMna MoXeT BbITb NpeacTaBneHo:
1. VimeHewm gpyroro Tuna.
2. OrpaHuyeHMem YMCNOBOro TMNa no guanasoHy.
3. OO6bABMNEHNEM CTPYKTYpbI.

@ NPEAYNPEXOEHUE

Ha gaHHbI MOMEHT B KOMMMNATOPE NPUCYTCTBYHOT OLUMOKM: 06bSBNEHNE NepEMEHHO Yepes NCEBAOHNUM K
Nonb30BaTeNbCKOMY TUMY AaHHBLIX NPUBEAET K OLLUMOKE NCNONHEHMSI.
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7.5.8.1 Uma ppyroro tuna

<HMA HOBOro THMa> @ <MMA THUNa>;

Mpencraenaer cobon ncesaoHMM Apyroro Tuna (B TOM 4MCNe BCTPOEHHOrO) M MOXET MCMONb30BaTbCs
B3aMMO3aMeHSeMO C UMEHEM 3TOro Tuna.

7.5.8.2 OrpaHu4yeHue guana3oHa
npeﬂ,CTaBﬂﬂeT cobon ncesgoHUM OpPYyroro uernoYncrieHHoro tmna (B TOM 4ucne BCTpOEHHOFO) C OrpaHn4YeHHbIM
Jnana3oHOM 3Ha4YEHUN.

MonbiTka NPUCBOUTb NnTEpPan, BbIXOOALLNN 3a yKa3aHHbIl7I Aanana3oH, AoJKHa NpuBOoOUTb K owmnbke komnunsauun. Bo
BCeX OCTallbHbIX Clty4Yadax (BbIL-IVICJ'IeHVIe Ha aTane VICI'IOJ'IHeHVIﬂ) OorpaHn4yeHune He y4nTblBaeTCA.

<UMA_HOBOTO THUMA> : <MMA UYMC/IOBOIO THNa>(<HUKHAA TPAHMLA>..<BEpPXHAA rpaHula>);

NMPUMEYAHUE
dyHKUMOHaN Noka HegoCTyMNeH, NaHupyeTcs noaaepxkka B oyaylem

[i]

Mpumepbi:

DEGREE_LIMITED : (0..100);

7.5.9 CTpyKTYpbI

CTpyKkTypa - Nonb30oBaTeNbCKMI TUMN AaHHbIX, CoAepKallmMil Habop MMEeHOBaHHbIX NOMeNn NoBbIX TUMNOB AaHHbIX.

KonuuectBo nonen ot 1 go GeckoHedHocTW. lMonbiTka 06bLABUTL CTPYKTypy 6e3 nomner npuBedéT K oLlimbke
komnunauum [E028].

CTpyKTypbl MOTYT ObITb BIOXXEHHLIMU. YPOBEHb BITOXXEHHOCTUN HEOrPAHMYEH.
OO6baABNEHNE PEKYPCMBHOWN CTPYKTYPbI MPUBERET K owmbke komnunsaumm [E029].

Ona obbasneHns CTPyKTypbl HeobxoaMmo co3daTb NporpaMMHbid  06bekT (Mporpammy, YHKUUIO  Unin
byHKUMOHAMNbHBLIM  Brok), u 06bABUTH CTPYKTYpYy MOCMNEe 3aBepLlUalolien 4acTu KOHCTPYKUMU 0b6bABneHus
komnoHeHTa (END_PROGRAM END_FUNCTION mnn END_FUNCTION_BLOCK):
HporpaMMa: <MMHil'IpOI‘paMMbI> - Hepe,ﬂaKTI/IpyeMbIﬁ 3aIr'oJIOBOK, oDBABIIEHUE IIPOI'PaMMEL
<OOBABJICHMA I[IE€PEMEHHEX M [IapaMeTpOoB>
<TeJIO peanm3aumnum>
END PROGRAM
TYPE <uMa CTPYKTYPBI>:

STRUCT

<610k OOBABJIEHUS>

END_ STRUCT

END TYPE

MpuMep oGbSABNEHUS:
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[locTyn K nonsiM CTPYKTYpPbl OCYLLECTBIAETCS Yepes TouKy. BnoxeHHbIM 4OCTyn noaaepxmBaercs.

Mpumep gocTyna K Nonsim:

7.5.10 MaccuBbl

Maccus - COBOKYMHOCTb 3JIEMEHTOB AaHHbIX O4HOIo TUNna.

CuHTakcuc:

<WMA_MepeMeHHOH> : [ <pazmepHoCTb> | <TUN_JAHHBIC> ;
<WMA_nepeMeHHOoR> [ <pazmepHOCTL1>,<pa3mMepHOCTbL2>,<. . . >, {Pa3MEpPHOCTLI> ] <THUN_AaHHBIX> ;
<MMA_MepeMeHHon> [ <pa3mepHOCTL1> | [<pa3mepHoCcTb2>] <TUM_AAHHBIX> ;

B crnyyae MHOroMepHOro mMaccuBa €ro pasmMepHOCTW YKasblBalTCs Yepes 3ansaTy. Yucno pasmepHocTen He
orpaHuyeHo. <Tun_aaHHbIX> MOXET GbiTb MPOCTbIM TUMOM, OBBLABMNEHMEM TWUMa, CTPYKTYPOW, MaccMBoM (B TOM
yucrie MHOrOMepHbIM). MaccvB MacCHBOB He SIBASIETCS CUMHTAKCUYECKM W CEMaHTMYECKU OKBUBANEHTHbLIM
MHOTrOMEpPHOMY MaccCuBy.

MpuMep o0GbSABNEHUS:

[@..9] INT;

[..9, 0..9] INT;
[@..9] [@..9] INT;

HocTyn Kk anemeHTam MaccuBa OCYyLLECTBMASETCA NO UHAeKCy. [JoCcTyn No MHAEKCY BbIYUCMSIETCS B COOTBETCTBYIOLLEE
3HavyeHue anemeHTa Maccusa. [MonbiTka JOCTYyNa K 3nNeMeHTy 3a rpaHuuamMu maccuBa (MHOEKC BbIMMCMSETCH Ha
atane komnunsaumn) npuBed€T Kk owwmbke komnunsiumm [E058]. lNonbiTka [ocTyna K 3anemMeHTy 3a rpaHuuamu
MaccuBa (MHOEKC BbIYMCMSAETCSA Ha 3Tane UCTMOMHEHWS) He NPMBOAMT K OLUIMOKE NCMONTHEHUS.

CuHTakcuc:
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<MMA_MepeMeHHol> [ <MHaeKc> ]
<UMA MNepeMeHHOo’> [ <MHAEKC 1>, <MHAEKC2>,<. . . >, <MHAeKCN> ]

<UMA_NepemMeHHo> [ <uHaeKc1> | [ <uHpaeKc2>]<. . . >[<uHaekch> |

Mpumepbl AOCTyNa No UHOEKCY:

JocTyn no uHaeKcy kK MaccuBy CTPYKTYP BbIMOMNHSETCS aHaNorM4Ho.
MpvmMep focTyna no MHAEKCY K MaccuBy CTPYKTYP:

7.5.11 Ykasatenu (REF_TO / POINTER TO)

Ykasatenb - nepeMeHHasi, XxpaHsiLas agpec HeKOToporo obbekTa B namsTy.
Ykasatenb sensercs 64-6uTHbiM uenbiv Ynucnom (ULINT).

NPUMEYAHUE
|I| B M3K61131-3 ykasatenu ncnonb3yrotcs ¢ kntodesbiM criosoM REF_TO.
O6bsABneHwe:

<MMA_yKa3aTena> : <TUN [AaHHbLD>;

<MMA_YyKa3aTena> TO <THN AOaHHLIX>;

Wcnonb3oBaHne knodeBoro crnoBa POINTER Bei3biBaeT npegynpexgeHue komnunatopa (E015), «kak
HecooTBeTCcTBUE cTaHaapTy MOK61131-3.

Badatue ykasatens peanunsyetcs onepatopoMm REF(). Onepatop ADR() Bo3BpallaeT 4McnoBoe 3HayeHue yKkasartens.
B komnunaTtope peanu3oBaHO HesdABHOe npeobpa3oBaHue B 06e CTOpOHbl. PadbiMeHOBaHWe (B3ATUE 3HAYeHWs Mo
yKasaTtero) peanusyetcs oneparopom .

CuHTaKeuc:

<MMA_yKasaTena> := (<vmA_obbekTa>);
<MMA_yKasaTena> := (<vmA_obbekTa>);
<umA_obbekTa> := <uMA_yKasaTena>";

Mpumep:

INT;
INT;
di : DINT;

(1);

Py
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YKkazaTenb Ha Maccus CoaepuT agpec NepBoro aremMeHTa Maccusa.

YKa3aTenb Ha CTPYKTYypy CoaepxuTt agpec NepBoro rosisi No NopsaKy ykasaHusi B
06BABNEHNM TUNA CTPYKTYPbI.

YkasaTenb Ha ykasaTtenb [onyckaeTcs ncnonb3oBarh ykasaTerb Ha yKkasaTerb.
[My6BuHa "BnoXeHHOCTUN" HeorpaHM4eHa.

Mpumep:

(1);
(p);

ApudmeTuka ykasatenen

MpnbaBneHne/BbluMTaHME LENOYUCTIEHHOTO BbipaxkeHna N 13 ykasaTtens Bbluncrsetcsa B npubasneHne/BbluMTaHne
N*<pasmep Tuna ykasartens>. NpubaBneHune/BblunTaHne HelenodncneHHoro BoipaxeHust (REAL, STRING, REF_TO
W T.N.) U3 yKasaTensi npMBedéeT K owmnbke komnunsuum [E071].

Mpumep:

HesBHbIe npeobpa3oBaHus uncen/maccuBoB/ykasatenemn

Huxe paccmaTpurBaloTcs cUTyaumm, Koraa BblpaxkeHne Tuna X okasbiBaeTcs B NO3ULMK, TOE 0XXUAAETCS BblpaXKeHUe
TMna Y (unu HesiBHOEe nNpeobpasoBaHue X = Y).

MpeobpasoBaHe ARRAY [...] OF T = REF_TO(T) BbinonHsieTcs.

2. TpeoGpaszoBaHne REF_TO ARRAY [...] OF T = REF_TO(T) BbiNoNHsIeTCS C NpeaynpexaeHmem
komnunaTopa [E090].

3. TpeobpasoBaHne REF_TO T = SIZEOF(T) BbinonHAeTcA TONbKo ecnn T UMEET pa3mep He MEHbLLE, YEM
REF_TO, 1.e. LWORD. B npoTMBHOM criy4ae npon3onaéT owmodka komnunsauum [E065].
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4. TpeobpasoBaHue SIZEOF(T) = REF_TO T BbinonHaeTcsa Tonbko ecnu T UMeeT pa3mMep He MeHbLLE, YEM
REF_TO, 1.e. LWORD. B npoTvBHOM criy4ae npon3onaéT owmbka komnunsauum [E065].

7.6 POU

POU (Programming Organization Unit) - nporpamMHbI/i KOMMOHEHT, CTPYKTYpHasa eanHuLa NpoekTa, onvckiBaoLas
anropuTm Ha a3bike ST.

7.6.1 dyHKUMNA

®yHkuma - POU, Bo3BpalLaoLwmn 0aHO 3Ha4YeH1e.
B ALTA IDE gonyckaetcsa ncnons3doatb VAR_OUTPUT B goyHKUMSIX.

®PyHKUNS HE COXPAHSET 3HAYEHNs NepeMeHHbIX Mexady Bbl3oBamMu. Bbi30oB OyHKUMM C OAMHAKOBbLIMM NapameTpamu
(VAR_INPUT) npmMBOAUT K OAMHAKOBOMY pesynbraTy.

NMPUMEYAHUE
EI HekoTopble cuctemHble pyHKLMK, Hanpumep, TIME() n RANDOM() moryT BblaBaTh pasfuyHble 3Ha4YeHUs.

Ob6bsaBneHne dyHKUUN

<UMA_QYHKUMK> : <BO3BpallaeMbid TuN>
<0bbLABNEHUA NepeMeHHbIX U MapameTpoB>

<Teno peann3auuu>

30ecb <UMS_YHKUMN> - NPOU3BOMbHbIA MAEHTUdMKaTop. Bo3BpallaemMblii TUN MOXET He yKasblBaTbCH, B 3TOM
cryyae onycKkaeTcsl 4BOETO4ME.

O6bsBNEHNst NEPEMEHHBIX U NapaMeTPOB MOMyT COAep)aTb to6oe Konny4ecTBo G10KOB 0BBABMEHWI (B TOM YMCHe
OTCYTCTBOBaTb).

Teno peanusauum cogepXuT NtoGoe (B TOM YMCrie HyrieBoe) KONMYECTBO YTBEPKAEHWIA.

Mpumep onncaHns PyHKUMK:
DWORD

DWORD;
DWORD

CDyHKLI,I/IH C pe3ynbratoM MOXET Bbl3blBaTbCA B BblpaXXeHUU UIinn Kak onepartop.
(DyHKLI,VIﬂ oe3 pes3ynbrata He A0J1XKHa Bbi3blBaTbCA BHYTPU Bblpa>KeHUA.

MprmMep BbI30Ba OYHKLNN:

dwInl := 5;
dwIn2 := 7;

dwRes1 := ADDER(dwInl, dwIn2);
dwRes2 := 3 + ADDER(dwInl, 7);
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7.6.2 NMporpamma

Mporpamma - POU, Bo3BpaLLalowmin 0gHO Ui HECKOMNbKO 3HaYeHui. [porpamma coxpaHsieT 3Ha4yeHns foKanbHbIX
NnepeMeHHbIX MeXy BblI30BaMMU.

O6bsBNEHNE NporpaMmbi:

<WMA_NpOorpammbi>
<0bbABNEHUA NepemeHHbIX M NapameTpoB>

<Teno peanuzaLlud>

3aecb <uMsA_nporpamMmbI> - NPOU3BOSbHbIN MOEHTUGUKATOP.

OO6bsBNEHNst NEPEMEHHBIX U NapaMeTPOB MOryT COAepXaTb to6oe KonMy4ecTBo G1I0KOB 06BABMEHWI (B TOM YMCHe
OTCYTCTBOBaTb).

Teno peanusauum cogepXuT NtoGoe (B TOM YMCrie HyrieBoe) KONMYECTBO YTBEPXKAEHWIA.

Mporpamma MOXeT BbI3blBaTbCA M3 APYrMX nporpaMm U dyHKUMiA. PeKkypcuBHbIN BbI30B AonyckaeTtcs. [nybuHa
peKypcum He onpegerneHa.

BbI30B Nporpammbi:

<UMA_nporpaMmel> (<napameTpl> ,<...>,<napameTpN>)

<WMA_nporpammbl> (<napameTpl> :=<3HauyeHue>,<...>,<napameTpN>:=<3HauyeHue>)

<WMA_MNporpammbl> ( <BbIXOAHOW_NapameTpl> =><nepemMeHHaAl>,<...>,<BbIXOAHOIA_napameTpN>=>
<nepemeHHanAN> )

Mepenayva napametpoB VAR _INPUT B nporpammy MOXeET OCYLLECTBNATLCSA Kak No3numoHHO (npu otcyTeTBumn VAR
OUTPUT), Tak u nmeHoBaHHO. 3anpeLleHo coBMeLLaTh BapuaHTbl nepefady apryMeHToB, B 3TOM Cly4ae BO3HUKHET
owmnbka komnunauum [E031]. VAR _OUTPUT moryT nepegaBaTtbCa TONIbKO UMEHOBaHHO. [pu HanuumMm B nporpamme
6noka VAR_OUTPUT Bce aprymeHTbl 4OMKHbI NepeaaBaTbCsd MMEeHOBaHHO.

M3BHe gocTynHbl Tonbko nepemeHHble VAR INPUT n VAR _OUTPUT nporpammel. JlokanbHble nepeMeHHble VAR
N3BHEe HedOCTYNHbI (owmnbka komnunauum [E049)).

Mpumep gocTyna Kk BXOAHBIM/BbIXOAHBIM NapameTpaM NporpaMmbi:

prg.in;
prg.out;

Mo OKOH4YaHMKM BbLINOMIHEHUS MporpaMmbl BbixodHble napameTpbl VAR _OUTPUT no nporpammbl nepeaaroTcs no
3HAYEHUIO B yKa3aHHble nepemeHHbie. MMoTok BbINONHEHMS nepegaétca BoisBaBwemy POU. [Ina npuHyguTensHOro
3aBepLUeHns nporpaMmbl ucnonbdyetca yreepxaeHne RETURN.

Mpumep BbI3OBa Nporpammbi:

prgi();
prg2(paraml, param2);

prg3( in := varl, out => var2);

7.6.3 NepemMeHHbIe

B a3bike umetotcs cnepyrwuwme suabl nepeMeHHbIX:

+ VAR;
* VAR_INPUT,;
+ VAR_OUTPUT;
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VAR_GLOBAL;
VAR RETAIN :
VAR_TEMP;

VAR_IN_OUT.

7.6.3.1 VAR

JlokanbHble nepeMeHHble 06bsBnAlTCA Mexay knodveBbiMu crioBamu VAR 1 END VAR B obnactn obbsBneHus
POU.

Mpumep:

~ : DWORD;

7.6.3.2 VAR_INPUT

MepemeHHble VAR _INPUT saBnsioTca aprymeHTamu ang  dyHkumm/nporpammel. MepemeHHble VAR _INPUT
obbasnstoTcsa mexay knoveBbimn cnosamm VAR _INPUT n END_VAR B obnacTtn oobssnenns POU.

Mopsagok ykaszaHusa nepemeHHbix B 6rioke(-ax) VAR _INPUT onpegenset nosuuum aprymeHtos POU.

Mpu BbIzoBe POU npoucxognt nepegada no 3HavyeHuio.

Mpumep:

dwInl : DWORD;

dwIn2 : DWORD;

7.6.3.3 VAR_OUTPUT

MepemeHHble VAR _OUTPUT saBngwTca BbixogHbIMW napametrpamu nporpammbl. NMepemeHHble VAR _OUTPUT
obbasnstoTca mexay kntoveBbiMn cnosamym VAR _OUTPUT n END_VAR B obnactu obbsasnenuna POU. MNMopsigok
ykasaHus nepemMeHHbix B 6rioke(-ax) VAR_OUTPUT onpegensieT no3uumm napameTpos npu Boizose POU.

Mo okoH4aHuM BbinonHeHns POU npoucxoaut nepegadva napametpoB VAR _OUTPUT no 3HaveHuio.

Mpumep:

outl : INT;

: BOOL;

7.6.3.4 VAR_GLOBAL

mobanbHble nepemeHHble BuAHbl M3 Bcex POU npoekta (M AOCTYMHbI ANst YTeHWst M 3anucum). [nobanbHble
nepemeHHble obobaBnsaTCa Mexay krtodeBbiMn crioBamn VAR _GLOBAL n END_VAR BHe POU B otaenbHoMm
Cru1cKe BHYTpM nNpoekTa. KonmyecTBo CNMCKOB HEOrPaHUYEHO.

[nsa o6baBneHus rnobanbHoM NepemMeHHo He0OBX0AMMO CO3aAaTh NPOrPaMMHbIA OOBEKT (Mporpammy, YHKLUMIO UK
PYHKUMOHANbHbIA BNOK), N 06BbSABUTE CNUCOK rMOoBanbHbIX NepPeMEHHbIX NOCne 3aBepLuaroLlen YacTu KOHCTPYKL MK
o6baeneHunst komnoHeHTa (END_PROGRAM END_FUNCTION mnn END_FUNCTION_BLOCK):

Mpumep:
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programm_1

<0bbABNEHKA nepeMeHHslX W napameTpoB>
{Teno peann3auuu>

MmobanbHyt0 NepeMeHHY0 Henb3si HaNpsMyl NpYBA3aTh K NapameTpaMm ycTpoucTBa. [nobanbHas nepemeHHas
OomkHa 6bITb NpUCBOEHa NepeMeHHON NporpaMmbl, KOTOPYHO, B CBOKO OYepedb, MOXHO MpYBS3aTb K NapaMerpam
YCTPOMNCTBA.

Mpumep:

programm_1

WORD;

G_DeviceMask;

WORD;

7.6.3.5 VAR RETAIN

Retain nepemMeHHble obbsaBnstoTcsa mexay knoveBbiMn crioBamn VAR RETAIN n END_VAR B obnactun o6bsBneHus
nepemMeHHbIX NporpamMmebl U B cnnckax rnobanbHbix nepemeHHbix. ObbsasneHve retain nepeMeHHbIX B hyHKLUN nnu
dyHKLMOHanLHOM 6rioke He NpPUBEAET K CO30aHNI0 SHEPTOHE3AaBUCUMOW NePeEMEHHON.

Ecnu B nporpamme ncnonb3yercs aksemnnsap PyHKUMoHanbHoro 6noka co csonctsom Retain, To Bce nepemeHHble
BHYTpM aToro ®b coxpaHsATCS B 3HEProHe3aBUCMMOWN NamsTy.

Ons nepemMeHHbIX Thna CTPYKTYpbl 1 MaCcCuBbl CO CBOMCTBOM retain B 9HeproHesaBUCMMYH NaMATb:

* COXpaHAeTCda 3Ha4vYeHue KaxXgoro nonga aKk3emnidapa CTPyKTypbl;
¢ COXpaHAEeTCA 3Ha4YeHne Kaxxgoro arnemMeHTa maccumea.

Mpumep o6bABRNEHNs B nporpaMmme:

Mpumep obbsiBneHus B cnucke GVL:

Mpwn nepesanucu npoekTa Ha MNJIK 3Ha4YeHns retain nepeMeHHbIX He COXPaHSATCA.
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7.6.3.6 VAR_TEMP
MepemerHblie VAR_TEMP saBnstoTca BpemeHHbIMY nepeMeHHbIMU. OHM 06bABNSITCA MeXAy KrioyYeBbIMY CroBaMu
VAR _TEMP n END_VAR B obnacTtn o6bssnenns POU.

BpemeHHble nepeMeHHble AOCTYMHbI TONbKO BO BPEMS BbIMONHeHUs Tekylero umkna POU. 3Hadvenna VAR_TEMP
He coxpaHsitoTca mexay BbizoBamv POU n He moryT ObiTb mcnons3oBaHbl gpyrummn POU. TMpu kaxgom HOBOM
Bbi3oBe POU 3Ha4eHus BpeMeHHbIX NepeMeHHbIX He onpeaeneHbl (Mpu OTCYTCTBUN Ha4arbHOW MHMLMAnM3auun).

Mpumep:

VAR_TEMP

7.6.3.7 VAR_IN_OUT

MepemerHble VAR_IN_OUT gBngoTca napameTpamu, nepegasaeMbiMu MO ccbinike. OHM 0OBABRAIOTCA MeXay
kntodeBbiMu cnoeamu VAR _IN_OUT n END_VAR B obnactu o6bsasneHns POU. MNMopsgok ykasaHusa nepemMeHHbIX B
onoke (-ax) VAR _IN_OUT onpegensietr no3vumm aprymeHtoB POU. Mpu BeidoBe POU nepepaétcs He 3HadeHue, a
CCbifika Ha nepeMeHHyt. M3meHeHus, BHecéHHble B VAR_IN_OUT BHytpn POU, coxpaHsTCs B WCXOAHOW
nepemMeHHON Nnocrie 3aBepLUEHNS BbI30OBaA.

I'IepemeHHblm obnacTtn MOXHO NPUCBOUTb 3HA4Y€HNA U3 BHELLHEro obbekTa, UX MOXHO N3MEHNATb BHYTpPU POU, n nx
3Ha4YeHnqa nepenanyTca ganee so BHELUHWNA OOBbEKT.

NPUMEYAHUE
|I| B kauectBe aprymeHTta ans VAR_IN_OUT pomxHa nepenaBaTbCs NepemMeHHas, a He KOHCTaHTa unm
BblpaXkeHue.

Mpumep:

7.6.4 NMpumepbl 06bABNEHUNA

lMepemeHHble 0OAHOrO TMNa MOryT ObITb OObSBMNEHDLI rPyNNamun Yepes 3anaTyto. Paamep rpynnbl HEOrpaHUYeH.
Mpumep 1:

DWORD

Bbnokn o6bsiBNeHnst He MoryT ObITb BMOXEHbI Opyr B apyra.

Mpumep 2:
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inl, in2: DWORD;

DWORD;

locall, local2: DWORD;

7.7 Pa3spelwueHne UMeH

7.7.1 Obnactu BUAUMOCTHU

Kaxgbin POU nmeeT nokanbHyto obnactb BUAMMOCTU (nepemeHHble B pasgenax VAR, VAR _INPUT). JlokanbHble
nepemeHHble BUAHbI TOMNbKO BHYTPU poguTtensckoro POU.

B rnobanbHoi obnactn BUONMOCTU MOIYT ObiTb 00bsABMEHbI PYyHKUMM (rmobanbHbie), NporpaMmbl U rnobanbHble
nepemeHHble. BugHel ns nioéoro POU npoekra.

7.7.2 KOHPNUKTBI

7.7.2.1 ly6nuposaHue umeH

OybnmpoBaHne MMEH B 0bnactn BUOUMOCTU - 0ObABMEHNE NepeMEHHbIX U/ PYHKUMIA C OAMHAKOBBIMWU UMEHaMW
npvBedéT k owmnbke komnunsuumn [E004].

7.7.2.2 3aTeHeHue UMeH

Ecriv n3 POU Buanmbl OOHOMMEHHbIE JFOKanbHasA MNepemMeHHass n rnobanbHaa nepemMeHHas/QyHKUmsS, TO
KOMMNUNALUS U BbINOMTHEHUE NPON3OMAYT KOPPEKTHO.

BoipaxeHue f() byaeT oTHOCMTBCA K (OyHKUMK, a f - K NoKanbHON NepeMeHHOMN.

7.7.2.3 Bbi30oB ¢hpyHKUMM/BO3BpaLLaeMbIn CIOT PYHKLUU

BHyTpM ¢yHKUMM He MoOxeT OblTb OOHOMMEHHOW JOKanbHOW MepemMeHHOW (CM. Bbiwe AybrnvpoBaHWE WMEH).
BoipaxeHue f() 6yaeT oTHOCMTBCA K oyHKUMK, a f - kK Bo3BpaLaemMomy CroTy.

PekypcuBHbIV BbI30B (hyHKLUM JoMNycKaeTcs, rmybrHa pekypcun He onpegeneHa.
7.7.2.4 Nma tuna/Uima cdbyHKuun/nepemMeHHomn

HonyckaeTcsa o6bsiBNeHne nepeMeHHbIX/YHKLUMA OOHOUMEHHbBIX C TUMaMMW AaHHbIX.

7.8 Pa3melleHne AaHHbIX B NaMATHU

OanHble POU pasmelyalotca B namsatu nocrnegosaTenbHO B Mopsake o6bsaBreHus. [ns aneMeHTapHbIX TUMoB
OaHHbIX 3aHUMaeMbl pa3vep B NaMsTu, BblpaBHMBaHWE (KpaTHOCTb agpeca) U cABUr (3aHMMaeMbll pasmep B
mMaccuBe) coBnagatoT. [1na MaccrMBOB BblpaBHMBaHUE ONpeaenseTcs BblpaBHMBAaHMEM SIEMEHTa MaccuBa.
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Twvn AaHHbIX Paswmep (size) BbipaBHMBaHue Casur (offset)
(alignment)

BOOL/CHAR 1

WORD/UINT/INT/WCHAR 2

DWORD/DINT/UDINT 4

REAL 4

LREAL 8

STRING(len) len+1 1 len+1
WSTRING(len) 2*len+2 2 2*len+2

7.8.1 Pa3melleHune CTPYKTyp
AnemMeHTbl CTPYKTYpPbl pa3MellarTcda B namMdaTu nocrnenoBatesibHO - Mo NOopAAKy YyKa3aHuA B onucaHun Ttuna.
BblpaBHMBaHME 311EMEHTOB BLINOMHSETCS MO 3M1IEMEHTY (MPOCTOro TMna) C MakCMMarbHbIM BbIpaBHUBAHUEM.

AHanormyHoe npaBunoO OEWCTBYET AN BMOXEHHbIX CTPYKTYp: BblpaBHMBaHWE B NaMsATU AN HaACTPYKTYpbl
onpegenseTcs HanbonbLUUM BblpaBHUBAHWEM 3MEMEHTOB NOACTPYKTYPbI.

Mopsinok 6aiT/croB caMux areEMEeHTOB CTPYKTYPbI NMPU 3TOM HE U3MEHSIETCS.

Mpumepsi:

7.8.2 PasmellueHme maccuBoB

3neMeHTbl MaccuBa pa3MeLLaloTcs B MamMsT NocregoBaTeribHO - MO NOPSiAKY OT 3fieMeHTa C HayarnbHbIM UHOEKCOM
[10 3MeMeHTa C KOHeYHbIM MHOEKCOM. BbipaBHMBaHWE onpeaenseTcsa BbipaBHUBaHWEM aneMeHTa maccusa. Casur
paBeH pasmepy B GainTax.

MHoromepHble MaccuBbl (B TOM YKCMe MacCMBbl MAacCUBOB) pacrnornaratoTcs B MamsATh No NopsiaKy ykasaHus Ocen.
OnemeHTbl KaXQoW Ocu pacnonaralTcsi No MopsgKy OT 3dneMeHTa C HayasrbHbIM WMHOEKCOM [0 3remMeHTa ¢
KOHeYHbIM nHagekcom. MNpumep: [a11, a12, a21, a22].

Mopsigok 6anT/cnoB cammnx aNeMeHTOB MaccuBa Npu 3TOM He U3MEHSIETCS.
Mpymepbi:
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NMpunoxeHune A. bubnuorteka Standard

.1 Uenb foKyMeHTa

Brubnuoteka Standard — 3710 6a30BbI HABOP DYHKLMOHAMBHBIX BGNOKOB N OYHKLNIA, COOTBETCTBYIOLLMX CTaHAApTY
M3K 61131-3, obecneunBalolmMX peanu3aumilo  yHUBEpPCamnbHbIX OMepauuin W TUMOBbLIX 3agady  npwu
nporpammuposaxus MJIK.

[aHHbIi JOKYMEHT CoOepXWUT onucaHue anropuTmMoB paboTbl GNOKOB, BXOAHbIE/BbIXOAHbIE NapaMeTpbl WU TUMbl
OaHHbIX Kaxgoro 6rnoka, 1 npegHasHayYyeH 4nsi 03HAKOMITEHUSI C COCTaBOM BUBNMoOTEKN.

[N NnonHoro NoHMMaHWsa NpUHUMNOB paboTkl B cpeae HeobXxoanMo O3HAKOMUTLCS C PYKOBOACTBOM MoMb3oBaress
ALTA IDE.

.2 YcTaHOBKa OMONMoTekKun

Bubnuoteka Standard yctaHoeneHa B ALTA IDE no ymonuanuio. YganeHue gaHHoW OmbnuoTekn m3 npoekta
HEBO3MOXHO.

.3 OnucaHue ononuotekmn Standard

Bubnuoteka Standard cogepxurt:

Tanmepsbl;

CYETUMKM;

nornyeckue oyHKUMOHarnbHble 6oku (Tpurrepbil);
OeTeKTopbl UMMYbCOB;

oneparopbl CABUra;

CTPOKOBbIE GOYHKLMMU;

MaTemMaTtumyeckue pyHKuuu;

oneparopbl BbI6OpKY;

BanuaaTopsl;

onepaumn ¢ BpEMEHHbIMN TUNaMn gaHHbIX;
npeobpasoBaTenmu.

.3.1 Tanmepsl

3.1.1TP

®dyHKkunoHanbHbIN 610k TP (Pulse Timer) — nosroputens nmnynbCcoB.

IM
0 11 t2 13 t4 ]
Q
0 t+PT t2 12+PT t4  t4+PT
PT
ET
0
0 11 t2 t4 t5
PucyHok A.1
Uma nepemeHHOM Tun gaHHbIX OnucaHue
BxogHble nepeMeHHble
IN BOOL Bxoa nmnynsca
PT TIME 3agaHHasa onuTenbHOCTL UMMNYyIbca
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NUmsa nepemeHHOMN Twvn AaHHbIX OnucaHue
BbixogHble nepeMeHHble

Q BOOL Bbixog umnynbsca
ET TIME BHyTpeHHee Bpems

Vcnonb3yeTcs Anga reHepupoBaHnsa MMMyrnbca ¢ 3agaHHoW npogosmkuTensHocTbo. Ecnu IN ctaHoButcs « TRUEY, Q
ctaHoButcs «TRUE», 1 HaumMHaeTca oTcyeT BHyTpeHHero BpemeHu (ET). Ecnu BHyTpeHHee Bpems gocturaer
3HaveHua PT, Q craHoButca «FALSE» (HesaBucumo oT IN). OTcyeT BHYTpeHHero BpeMeHu ocTaHaBnueaetcs/
cbpacbiBaetcs, ecnu IN ctaHoBuTca «FALSE». Ecnn BHyTpeHHee BpeMs He gocturno 3HadeHus PT, nvnynbc IN He
BMNUSiIET Ha BHYTpeHHee Bpems. Ecnu BHyTpeHHee Bpemsa gocturno 3HadeHus PT, un IN paBeH «FALSE», otcuer
BHYTPEHHErO BpeMeHn ocTaHaBnmBaeTcsi/copacbiBaeTcs, u Q ctaHoButcs « FALSE».

Mpumep:

, PT T#200ms) ;
-10]5

.3.1.2 TON

dyHKkunoHanbHbIN 6510k TON (On Delay Timer) — Tanmep ¢ 3agep>xKomn BKNIOYEHUS.

IN
10 1 2 t3 t4 t
Q
10+PT 1 4+PT 15
PT
) A
0 1l 2 13 t4 t5
PucyHok A.2
Nmsa nepemeHHOMN Tun paHHbIX OnucaHwue
BxogHble nepemeHHble
IN BOOL Bxog Tanmepa
PT TIME 3agaHHoe BpeMs 3a4epiKKM
BKIHOYEHMS
BbixogHble nepeMeHHble
Q BOOL Bbixon Tanimepa
ET TIME BHyTpeHHee Bpems

Ecnu IN ctaHoButcsa « TRUEY», 3anyckaercsi oTcdeT BHyTpeHHero Bpemenu (ET). Ecnin BHyTpeHHee BpeMs gocturaert
3HayeHna PT, Q craHoButca «TRUE». Ecnn IN crtaHoButca «FALSE», Q crtaHoButca «FALSE», a noacdet
BHYTPEHHEero BpeMeHn octaHaenmeaetcs/copacbiBaetca. Ecnu IN ctaHoButcs «FALSE» go Toro, kak BHyTpeHHee
Bpems 4OCTurno 3Havenuns PT, nogcyer BHyTpEeHHEro BpemMeHu ocTaHaBnuBaeTcsi/copacbiBaeTcs, a Bbixod Q He
ycTaHaBnueaetcd B « FALSE».
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Mpumep:

.3.1.3 TOF

®dyHKkunoHanbHbIN 6nok TOF (off-delay timer) — Taimep ¢ 3agep)Kkon OTKITIOYEHNS.

IM
t0 1 [ 14 t5
O L L
t0 t1+PT 12 t5+PT
PT
ET
0
t1 2 13 4 t5
PucyHok A.3
MNma nepemeHHOMN Tun AaHHbIX OnucaHue
BxogHble nepemMeHHble
IN BOOL Bxopg Tanmepa
PT TIME 3agaHHoe BpeMs 3a4epiKKM
BbIKIOYEHUS
BbixogHble nepeMeHHbie
Q BOOL Bbixog Tanmepa
ET TIME BHyTpeHHee Bpems

Ecnu IN ctaHoButcs « TRUE», Q ctaHoBuTca « TRUE».
Ecnu IN ctaHoButcs «FALSE», 3anyckaeTtcs oTcHeT BHyTpeHHero Bpemenun (ET).
Ecnu BHyTpeHHee Bpems gocTturaet 3HavyeHusa PT, Q ctaHoBuTest «FALSE».

Ecrim IN craHoButcs «TRUE», Q crtaHoButca «TRUE», a mogcyeT BHYTPEHHEro BpEMEHW OCTaHaBnuBaeTcs/
cbpackiBaeTcs.

Ecnn IN ctaHoButca «TRUE» go Toro, kak BHyTpeHHee BpeMda OOCTUIMO 3HadyeHua PT, nogcyeT BHYTPEHHero
BpeMeHU ocTaHaBnuBaeTcs/copacbiBaetcs, a Bbixog Q He ycTtaHaBnmBaeTcsa B « FALSE».

Mpumep:
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, PT T#10s) ;

.3.2 CyeTuyukKkm

3.21CTU

PyHKkunoHanbHbIN 6110k CTU (Up Counter) — MHKPEMEHTHBIN CHETHUK.

1 2 3 4 5 PV
Bxog CU t
|
1 p—
i
i
|
Bxog RESET i t
i
i
Berion ;
P+
CW t
PucyHok A.4
Nmsa nepemeHHOMN Tun AaHHbIX OnucaHue
BxogHble nepemeHHble
Cu BOOL Bxoa cyeTa - yBenuueHune Ha 1 npu
cpabartbiBaHUK
R BOOL C6poc cuétunka B 0
PV WORD MpenycraHOBNEHHOE 3HaYeHne
(ycTaBka)
BbixogHble nepeMeHHbie
Q BOOL IMpun3Hak OCTUXKEHMUS YCTaBKU
CcVv WORD Tekylee 3Ha4YeHne cHeTUmKa

Mo kaxgomy cpoHTy Ha Bxoge CU (nepexog m3 FALSE B TRUE) Bbixog CV yeBenuuusaetca Ha 1. Beixog Q
yctaHaBnuaetcs B TRUE, korga cyeTynk JOCTUrHET 3HaveHus 3agaHHoro PV. Cuetunk CV cbpackiBaetcs B 0 no
Bxogy RESET = TRUE.

Mpumep:
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Momumo 6azosoro CTU, OCTYMHbI CHETYMKM C APYTMMN TUNAMU OAHHbIX:

PYHKUMOHaNbHbIN 610K

Tun gaHHbIX c4yeTyuka (PV, CV)

CTU_INT INT
CTU_DINT DINT
CTU_UDINT UDINT
CTU_LINT LINT
CTU_ULINT ULINT

Bce nepevncrneHHble CHETYNUKN NOJTHOCTbIO MOBTOPAIOT (byHKLIMOHaJ'I CTU. OTtnnume Tonbko B TUMe AaHHbIX: And
Bbl30Ba HYXHO WMCNOJSIb30BaTb COOTBETCTByWOLlEee WUMA oroka u B Koae YKa3blBaTb BeprIVI TN AOaHHbIX AOnA

nepemeHHbix PV n CV.

Hanpumep, ansa cuétumka CTU_DINT nepemeHHble PV u CV gomkHbl 6biTe TUNA DINT, a He WORD.

3.2.2CTD

PyHKUMoHanbHbIN 6n1ok CTD (Counter Down) — AeKkpeMEHTHbIN CHETUNK.

3 4

Bxog CD | t

Bxog LOAD ” l t
Boog @ t

=% i
CV 0 t
PucyHok A.5
Nmsa nepemeHHOMN Tun paHHbIX OnucaHue

BxogHble nepemeHHble

CD

BOOL

Bxop cyeTa - yMeHbLUeHue Ha 1 npu
cpabaTtbiBaHUM
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NUmsa nepemeHHOMN Twvn AaHHbIX OnucaHue

LD BOOL Bxop 3arpysku npegycTaHOBMEHHOTO
3Ha4YeHus

PV WORD MpenycTaHoOBNEHHOE 3HavYeHne
(ycTaBka)

BbIxoaHble NepeMeHHble

Q BOOL MpusHak goctukeHus 0

cv WORD TekylLee 3Ha4YeHne cHeTUmKa

Mo kaxgomy cpoHTy Ha Bxoge CD (nepexoa us FALSE B TRUE) Beixog CV ymeHbliaetcs Ha 1. Korga cuetumk
pocturHet 0, cdeT octaHaBnmBaeTcs, Bbixod Q nepekntodaercsad B TRUE. Cuetumk CV 3arpykaetcsi HadanbHbIM
3HayeHueM, pasHbiM PV no Bxogy LOAD = TRUE.

Mpumep:

Momummo 6a3oBoro CTD, AOCTYMHbI CYETUMKM C APYTMMU TUMNAMU AaHHbIX:

PyHKLNOHANbHbLIN GNOK Tun aaHHbIX cvyeTumka (PV, CV)
CTD_INT INT

CTD_DINT DINT

CTD_UDINT UDINT

CTD_LINT LINT

CTD_ULINT ULINT

Bce nepevncrieHHble CHETYMKN NOJTHOCTbIO MNMOBTOPAOT q)yHKU,VIOHaJ'I CTD. Otnnumne TonNbKO B TUME OaHHbIX: OIS
Bbl30Ba HYXHO WCMNOJS1b30BaTb COOTBETCTBYKOLlEE UMA onoka n B Koge YKa3blBaTb BeprII7I TN AaHHbIX AOnA

nepemeHHbix PV 1 CV.

Hanpumep, ans cyetunka CTD_DINT nepemenHslie PV 1 CV gomxkHbl 61T Tvna DINT, a He WORD.

.3.2.3 CTUD

dyHKunoHanbHbIN 6110k CTUD (Count Up/Down) — MHKPEMEHTHbIN/AEKPEMEHTHbBIN CHETYNK.
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Bxopg CU EEENENES t
Do 3

BxonCD | o+ 1 1 1 ! { L t
T S | E L t
RESET | | | | i | R ﬂ t
cv 0 t

(np1 PV=4)

PucyHok A.6
NUmsa nepemeHHOMN ‘ Twvn AaHHbIX OnucaHue

BxogHble nepemMeHHble

Ccu BOOL Bxop cyeta - yBenuyeHue Ha 1 npu
cpabaTtbiBaHUM

CD BOOL Bxopg cyeTa - ymeHblueHune Ha 1 npu
cpabartbiBaHUK

R BOOL C6poc cyetunka B 0

LD BOOL Bxop 3arpysku npegycTaHOBMEHHOTO
3HaYeHus

PV WORD lMpegycTaHOBMNEHHOE 3HaYeHVEe
(ycTaBka)

BbIxoaHble NepeMeHHble

QU BOOL Mpu3HaK 4OCTUKEHMS YCTaBKM

QD BOOL MpuaHak goctmkeHus 0

CcVv WORD TekyLlee 3HaYeHne cyeTynka

Mo Bxogy R cyetunk CV cbpaceiBaercs B 0, no Bxoay LD 3arpyxaetcs sHayeHvuem PV.

Mo dpoHTy Ha Bxoae CU cueTtunk yeenunumneaetcs Ha 1. o dpoHTy Ha Bxoge CD cyeTunk ymeHbluaetcs Ha 1 (go 0).

QU ycraHaenueaetcsa B TRUE, korga CV 6onblue unm paseH PV.

QD ycranaenusaetcsa B TRUE, korga CV paseH O.

Mpumep:
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Momumo 6azosoro CTUD, AOCTYNHBI CHETYMKM C APYTMMU TUNAMU OAHHbIX:

PyHKUNOHANbHbIN GNOK Tun aaHHbIX cvyeTumnka (PV, CV)
CTUD_INT INT

CTUD_DINT DINT

CTD_UDINT UDINT

CTUD_LINT LINT

CTUD_ULINT ULINT

Bce nepeuncrieHHble CYETUYMKM MOMHOCTBIO NOBTOPSOT hyHkUMoHan CTUD. OTtnuvumne Tonbko B TUMNE AaHHbIX: AN
BbI30Ba HY)XHO MCMOMb30BaTb COOTBETCTBYHOLLEE MMS Onoka M B KOAE yKasbiBaTb BEPHbIM TWUM AaHHbIX O1S
nepemeHHbix PV 1 CV.

Hanpumep, ansa cuetumka CTUD_DINT nepemeHHbie PV 1 CV gomxkHbl 6biTb Tvna DINT, a He WORD.

.3.3 llornyeckue ¢pyHKLMOHaNbHLIE 6NOKKU (TpUrrepbl)

3.3.1 SR
PyHKUnoHanbHbIN 6110k SR (Set-Reset) — nepekntovatens ¢ JOMUHAHTOM BKIMIOYEHMS.
Bxopn SET1 ” ” £
i l i
i 1 p—
i i i
i i i
: | :
Bxog RESET | l | i
i | | i
Buiog Q1 t
PucyHok A.7
Nmsa nepemeHHOMN Tun paHHbIX OnucaHwue

BxogHble nepemeHHble
SET1
RESET

BOOL
BOOL

Bxop ycTaHoBku
Bxop cbpoca
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NUmsa nepemeHHOMN Twvn AaHHbIX | OnucaHue

BbixogHble nepeMeHHble

Q1 BOOL 3anomnHaembI BbIXOA (COCTOSIHME
Tpurrepa)

dyHKUMOHanNbHLIN 6rok ¢ gomuHupytowm Bxogom SET1. Beixog Q1 craHosutcsa «TRUE», korga Bxog SET1
ctaHoBuTCcs « TRUE». 3TO cocTosiHue coxpaHsieTcs, gaxe ecnu SET1 Bo3epallaetca obpaTtHo B «FALSE». Bbixog
Q1 BosBpawaerca B «kFALSE», korga Bxog RESET ctaHoBuTcst « TRUE».

Ecnu Bxogbl SET1 1 RESET Haxogatcsa B « TRUE» ogHOBpeMeHHO, AoMUHUPYOWmiA Bxod SET1 ycTaHOBUT BbIXoA
Q1 B «TRUE». Korga dyHKUMOHanbHbIN 610K Bbi3biBaeTCA NepBbi pas, HadaneHoe coctosiHue Q1 ato « FALSE».

Mpumep:

3.3.2RS

®PyHKUnoHanbHbIN 6110k RS (Reset-Set) — nepekntovartens ¢ JOMUHAHTON BbIKITHOYEHUS.

Bxog SET ” ” t

i i
i i
i i =
i i
i i
i i
Bxon RESET1 | i t
i i b
Bhixog i1 t
PucyHok A.8
Nmsa nepemeHHOMN Twun AaHHbIX OnucaHue
BxoaHble nepemeHHble
SET BOOL Bxog yctaHoBKM
RESET1 BOOL Bxopg cbpoca
BbixoaHble NepeMeHHble
Q1 BOOL 3anommnHaemMbli BbIXof, (COCTOsIHME
Tpurrepa)

dyHKUMOHanbHLIN 6rok ¢ goMmuHupylowmumM Bxogom RESET1. Bbixog Q1 craHoButca « TRUE», korga Bxog SET
ctaHoBuTcs « TRUE». 310 coctosiHne coxpaHsieTcs, aaxe ecnu SET Bosepalaetca obpatHo B « FALSE». Bbixog
Q1 BosBpallaetcs B «FALSE», koraa Bxog RESET1 craHoBuTtcsa « TRUE».

Ecnu Bxogbl SET n RESET1 Haxogatcs B « TRUE» ogHoBpemeHHO, gomuHupytowmi Bxoq RESET1 ycraHosut
Bbixog Q1 B «FALSE». Korga dyHKUMOHanbHbIA ONoK BbI3bIBAETCS MEPBbIN pa3, HavanbHoe coctosHme Q1 aTo
«FALSE».

Mpumep:
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, RESET1
.Q1;

.3.4 [leTekTOpbI UMNYLCOB

3.41R_TRIG
dPyHkumoHanbHbIM 6ok R_TRIG (Rising Trigger) — getektop nmnynbcoB no nepegHemy ppoHTY.
Bxon CLK £
o |
i
i
|
i
Beioog 0 | t
L LIMn nporpammel »
PucyHok A.9
Uma nepemeHHOM ‘ Tun gaHHbIX | OnucaHue
BxogHble nepemeHHble
CLK BOOL Bxog curHana, no nepegHemy
PPOHTY KOTOPOrO BbINOMHAETCH
OeTeKkTnpoBaHue
BbixogHble nepeMeHHble
Q BOOL | Bbixog nmnyrnbca

MHavkaTop HapacTaHusa poHTa, KOTOPbLIN reHepupyeT Ha BbIXOAE OOAWHOYHbLIA MMMYMbLC NPW HapacTaHuu poHTa
curHana. Beixog Q ctaHosutca « TRUE», ecnn nponcxoaut nepexop n3 «FALSE» B « TRUE» Ha Bxoge CLK . Bbixog
octaetca B coctosiHunm «TRUE» oOT ogHOro BbIMOMHEHWs1 Grioka Oo crepylowero (OAMH LMKI); 3aTeM BbIXOp,
Bo3Bpawjaetcsa B «FALSE».

Mpumep:

(CLK

S0
IF (rt.Q) THEN

END_IF
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3.4.2F_TRIG
dyHkunoHanbHbIN 6nok F_TRIG (Falling Trigger) — getektop umnynbcoB no 3agHemMy pOoHTY.
Bxog CLK

I i i t

i 1 1

i i i

i

i

i

:

Beoxog O | :
L LIMn nporpammel »
PucyHok A.10
MNmsa nepemeHHOMN ‘ Twun AaHHbIX OnucaHue
BxogHble nepemeHHbIe
CLK BOOL Bxopg curHana, no 3agHemy poHTY
KOTOPOro BbINOSHAETCA
AeTeKTMpoBaHve

BbIXxogHble nepemMeHHble
Q BOOL Bbixoa nmnynbeca

WHankaTop cnaga opoHTa, KOTOPbIA reHepupyeT Ha BbIXOAE OOWHOYHbLIA MMMYMbC Npy cnage poHTa curHana.
Boeixog Q craHoButcs « TRUE», ecnu nponcxoaut nepexog n3 « TRUE» B « FALSE» Ha Bxoge CLK . Bbixog 6yget
ocTaBaTtbcs B cocTosiHun « TRUE» OT ogHOro BbIMONMHEHWsT Brioka 40 Cneayrollero; 3atemM BbIXOZ4 BO3BpallaeTcs B
«FALSE».

Mpumep:

(CLK

S
IF (rt.Q) THEN

END_IF

.3.5 OnepaTtopbl caBura

.3.5.1 SHL

®PyHkuma SHL (Shift Left) — nobutoebi caBur Breso.

BosBpawaet B OUT nobutHbin casur onepanga IN Ha N 61T BneBo ¢ 3anonHeHnem GMTOB cnipaBa HynsmMu.
OUT:=SHL(in,n)

BxogHble nepemeHHble 1 pesynetaT Tuna BOOL, BYTE, WORD, DWORD wnnu LWORD.
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111/0(1/0|0;0|0

PucyHok A.11 — CaBur Bneso, n=1

B cnepywowem npumepe npeactaBneHbl pasnuyHble pesynbTatbl out _byte u out word B 3aBucumMocTM OT Tuna
BxoaHou nepemeHHon (BYTE n WORD), XoTs1 UX YucnoBble 3HaYEeHNS paBHbI.

Mpumep:

.3.5.2 SHR

®dyHkumna SHR (Shift Right) — nobuToBbIi cosur Bnpaso.

Bosepawaet B OUT nobutHbin casur onepana IN Ha N 61T BnpaBo ¢ 3anonHeHneM GUToB crieBa HynsiMu.
OUT:=SHR(in,n)

BxogHble nepemeHHble 1 pesynetat Tuna BOOL, BYTE, WORD, DWORD wnnu LWORD.

111/1(0;1|0;0|0

0/1/1{1/0(1|0]|0

PucyHok A.12 — CaBur Bnpaso, n=1
Cnepyowuii npuMmep NoayYepKMBaeT 3aBUCUMOCTb pe3yrbTaTta OT TUna BXOAHOW NepeMeHHOW.

Mpumep:
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.3.5.3 ROL

®yHkuusa ROL (Rotate Left) — unknuueckuii cosur Bneso.

Bosspawaer B OUT uwumknuueckuin cosur aprymeHta IN Ha N OuT BneBo, mnagwme OuTbl nocnegoBaTerbHO
3aMeHSAITCS CTapLUNMW.
OUT:=ROL(in,n)

BxogHble nepemeHHble 1 pesynetaT Tuna BOOL, BYTE, WORD, DWORD wnnu LWORD.
1/1/1/0;{1/0/0|0
11010001

PucyHok A.13 — LUuknuyeckumn caBur Bneeo, n=1

|

B cneaytowwem npumepe npeacTtasneHsl pasnuyHble pesynstatel OUT_byte 1 OUT_word B 3aBMCMMOCTM OT Tuna
BxogHow nepemeHHon (BYTE n WORD), xoTs YuCnoOBble UX 3HAYEHWS PaBHbI.

Mpumep:

.3.5.4 ROR

®dyHkuma ROR (Rotate Right) — unknunyeckuin copur Bnpaeo.

BosBpawaer B OUT uuknuyeckun copur aprymenta IN Ha N ©OuT BnpaBo, crtapwue 6uTbl nocregoBaTenibHO
3aMeHsATCA MIaaLMMu,
OUT:=ROR(in,n)

BxogHble nepemeHHble n pesynetat Tuna BOOL, BYTE, WORD, DWORD wnu LWORD.
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01 1/1/0/1/0 0

PucyHok A.14 — Luknunyeckuin casur BnpaBo, n=1

-

Cnepyowuin npumep nogyepkMBaeT 3aBUCMMOCTb pe3yrnbTara OT TUMna BXOAHOW NepeMeHHON.

Mpumep:

.3.5.5 TO_BIG_ENDIAN, TO_LITTLE_ENDIAN

dyHKUMKN NHTEepNpeTaumn nopsaka 6ant npn odbMeHe AaHHbIMU.
+ TO_BIG_ENDIAN — crapwun 6ant nepegaétcs nepsbIM.
 TO_LITTLE_ENDIAN — mnagwwui 6ant nepenaértcs NepBbiM
BxogHble nepeMeHHble 1 pe3ynbTaTt nboro Tuna, Ans KOTOPOro UMeeT CMbIcn NobanToBoe NpeacTaBneHue.

Mpumep:

WORD 16#1234;
WORD 16#1234;
WORD;
WORD;

.3.5.6 FROM_BIG_ENDIAN, FROM_LITTLE_ENDIAN

®YHKUMS MHTepnpeTauuy nopsigka 6anT npyu oGMeHe faHHbIMU.

* FROM_BIG_ENDIAN — nHTepnpeTupyeT BXOAHOE 3Ha4YeHMe Kak 3anMcaHHoe B big-endian, n npeobpasyet
€ro B Nopsgok 6anT, MPUHATEIX B CUCTEME.

* FROM_LITTLE_ENDIAN — uHTepnpeTupyeT BXogHOE 3HaYeHue Kak 3annucaHHoe B little-endian, 1
npeobpasyeT ero B NOPSA0K OanT, NPUHATLIX B CUCTEME.

BxogHble nepemMeHHbIe 1 pesynbrar ntoboro Tuna, Ans KOTOPOro MMeeT CMbICI nobaritoBoe npeancrasneHne.

Mpumep:
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WORD 16#3412;

WORD 16#1234;

WORD;
WORD;

.3.6 CTpokoBble PyHKLMUMU
.3.6.1 LEN

®yHKUMSA, Bo3BpaLLaoLwas AriMHy CTPOKK.
AprymeHT STR Tvna STRING, Bo3Bpaiyaemoe 3HavyeHne Tuna DINT.
Mpumep:

(¢ ");

.3.6.2 LEFT

®dyHKUMA, BO3BpaLLaOLLas NeBYIO YacTb CTPOKU 3a1aHHON AMNUHbI.
BxogHas ctpoka STR tuna STRING, pasmep SIZE tuna INT, Bo3spaluaemoe 3HadeHne STRING.
Mpumep:

(¢ '3);

.3.6.3 RIGHT

®yHKUMSA, BO3BpaLlatoLasi NpaByo YacTb CTPOKW 3a4aHHOW ATNHBI.
BxogHas ctpoka STR tnna STRING, pa3smep SIZE tnna INT, Bo3Bpaluaemoe 3HadeHne STRING.
Mpumep:

(¢ *,3);

.3.6.4 MID

®yHKUMS, Bo3BpaLLatoLLas YacTb CTPOKM 3a4aHHOM ANWHbI C 3a4aHHOM No3uLmn.
BxogHas ctpoka STR tuna STRING, pa3amvep LEN n POS tuna INT, Bo3Bpawaemoe 3Ha4yeHne STRING.

MID (STR, LEN, POS)  ozHauaerT: Bbipe3aTb LEN cumeonos n3 STR cTpoku, HaumHas ¢ POS.

Mpumep:

( ',2,2);

.3.6.5 CONCAT

KoHkaTeHauus (06beanHeHne) AByX CTPOK.
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O6e BxogHbIx cTpokn STR1 1 STR2 n pesynerat Tuna STRING.
Mpumep:

(( DI ¢ )).
1 1

.3.6.6 INSERT

dyHKUMA, NpegHa3HavYeHHasa Anst BCTaBKM OQHOW CTPOKU B 3a4aHHYH0 NO3ULIMIO OPYTON CTPOKM.
BxogHble nepemeHHble STR1 1 STR2 - Tna STRING, POS - tuna INT, Bo3Bpalaemoe 3HadeHue - ctpoka STRING.

INSERT (STR1, STRZ, POS) o3HavaeT: BctaButb STR2 B STR1 B nosuummn POS.
Mpumep:

(¢ ', ‘IDE’,2);
.3.6.7 DELETE

dyHKUMSA, NpegHa3HavYeHHas ans yoaneHus YacTu CTPOKM C 3a4aHHON NOo3nuuun.
BxoaHble nepemerHble STR Tvna STRING, LEN 1 POS tmna INT, Bo3BpalLaemoe 3HadeHue ctpoka STRING.

DELETE (STR, LEN, POS) osnauyaet: yganutb LEN cumsonos us STR, HaunHas ¢ noauuun POS.
Mpumep:

(¢ ',2,3);

.3.6.8 REPLACE

dyHKUMSA, NpegHa3HavYeHHasa anst 3aMeHbl YacTu CTPOKU APYron CTPOKOW C 3a4aHHONM NO3MLMK yKa3aHHON OJINHBI.

BxogHble nepemeHHble STR1 n STR2 tnna STRING, LEN un POS Ttuna INT, Bo3BpawaeMoe 3Ha4deHue CTpoka
STRING.

REPLACE (STR1, STR2, LEN, POS) o3HayvaeT: 3aMeHuUTb LEN cumBonos cTpoku STR1 Ha STR2 HaunHas ¢
nosmumm POS.

Mpumep:

(‘ "l ,'2l2);

.3.6.9 FIND

CDyHKLI,I/Iﬂ, npegHasHa4veHHaa ana noncka no3numm 3agaHHOro KOHTeKCTa B CTPOKe.

BxogHble nepemeHHble STR1 1 STR2 tuna STRING, Bo3Bpallaemoe 3HadeHue INT.

FIND (STR1, STR2) o3HavaeT: HalTu noauumio B cTpoke STR1, roe BnepBble BCTpeyaeTcs NoacTpoka
STR2.

Hymepauusa nosnumii B ctpoke HaumHaetcs ¢ 1. Ecnu STR2 He HanpgeHa, STR1 Bosspawaet 0.
Mpumep:

(l I )).
] ]
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.3.6.10 STRING_EQUAL, WSTRING_EQUAL

dyHKUMA, NpegHa3HavYeHHasa ANsi CPAaBHEHMS BXOOHbIX MEPEeMEHHbIX 1 Bo3BpaTa 3HadyeHua TRUE npu coBnageHum
3Ha4YeHNN.

BxoaHble nepemeHHble MoryT 6biTb Tna STRING n WSTRING, Bosspalwiaemoe 3HadeHue Tuna BOOL.

Mpumep:

.3.6.11 STRING_GREATER, WSTRING_GREATER

®PyHKUMA, nNpefHasHavyeHHas Ans CPaBHEHWS BXOOHbLIX MEPEeMEHHbIX MO NeKcUkorpaduyeckoMy npusHaKy W
Bo3Bpara 3Ha4yeHuss TRUE ecnn 3HayeHne nepBon nepemeHHor 6orbLue 3Ha4eH s BTOPOW.

BxogHble nepemeHHble MoryT ObiTb TUNa STRING n WSTRING, Bo3Bpallaemoe 3HadeHne Tuna BOOL.
Mpumep:

STRING
STRING
WSTRING
WSTRING
BOOL ;
BOOL;

.3.6.12 STRING_LESS, WSTRING_LESS

®PyHKUMSA, NpedHasHayeHHas ANA CPaBHEHWS BXOOHbIX MEpPeMEHHbIX MO feKcuKorpaduyeckomy npu3sHaky wu
Bo3Bpara 3HadyeHus TRUE ecnu 3HavyeHne nepBomn nepemMeHHON MeHbLUE 3Ha4YeHWst BTOPOWA.

BxogHble nepemeHHble MoryT ObiTb TUNa STRING n WSTRING, Bo3Bpallaemoe 3HadeHume Tuna BOOL.
Mpumep:

STRING
STRING
WSTRING
WSTRING
BOOL ;
BOOL;
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.3.7 MatemaTnyeckue pyHKUUU

.3.7.1 ABS

®PyHKUMSA, NpeaHa3HavYeHHasn ans Bo3Bparta MOAyns BXOAHOIo Yvcna.
BxoaHasa nepeMeHHas MOXeT BbITb f060ro YNCNOBOro TMNa, C COOTBETCTBYIOLLMM BO3BPaLLAaEMbIM 3HaYEHNEM.
Mpumep:

(-5);

.3.7.2 SQRT

dyHKUMSA, NpegHa3HavYeHHasa Ans BO3BpaTta KBagpaTHOro KOPHsi BXOAHOIO Yncra.
BxogHas nepeMeHHasn moxeT 6biTb Tuna REAL n LREAL, ¢ COOTBETCTBYIOLLMM BO3BpaLLaeMbiM 3HA4YEHNEM.
Mpumep:

(16.0);

3.7.3LN

dyHKUMA, NpegHa3HavYeHHas Ans Bo3BpaTta HaTyparbHOro norapMdma BXOAHOro Yncna.
BxogHas nepeMeHHas moxeT 6biTb Tuna REAL n LREAL, ¢ COOTBETCTBYOLMM BO3BpaLLaeMbiM 3HA4YEHNEM.
Mpumep:

(36.6);

3.7.4LOG

dyHKUMSA, NpegHa3HavYeHHasa Ans Bo3Bparta AeCcAaTUYHOro norapudma BXOAHOIo Yncrna.
BxogHas nepemeHHas moxeT 6biTb Tna REAL 1 LREAL, ¢ cOOTBETCTBYOLMM BO3BpaLLaEMbIM 3HAYEHNEM.
Mpumep:

(36.6);

3.7.5 EXP

CDyHKLI,I/Iﬂ, npegHasHaveHHaa ana so3Bpara 3Ha4eHUA 3KCNOHEeHTh!, BO3Be,D,eHHOI7I B CTeneHb BXOOHOIo 4Yncra.
BxogHas nepemeHHas moxeT 6biTb Tna REAL 1 LREAL, ¢ cooTBETCTBYOLMM BO3BpaLLaEMbIM 3HAYEHNEM.
Mpumep:

(2.0);

.3.7.6 SIN

®yHKUMSA, NpeaHa3HavYeHHasn ans Bo3Bparta 3HaYeHus sin (CMHyca) BXOOHOro Y1cna.
BxogHas nepemeHHas moxet 6biTb Tuna REAL n LREAL, ¢ cooTBeTCTBYIOLWMNM BO3BpaLLaeMbiM 3Ha4YEHNEM.
Mpumep:

CRIE
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.3.7.7 COS

®yHKUMSA, NnpegHasHavYeHHas Ans Bo3Bpara 3HaYeHMs Cos (KOCUHYyca) BXOQHOro Ymcna.
BxogHas nepemeHHas moxeT 6biTb Tna REAL 1 LREAL, ¢ cooTBETCTBYOLLMM BO3BpaLLAaEMbIM 3HAYEHNEM.

Mpumep:

CRAF

.3.7.8 TAN

®yHKUMSA, NpeaHa3HavYeHHasn ans Bo3Bparta 3HadeHus tg (TaHreHca) BXOgHOro y1crna.
BxogHasa nepemeHHas moxet 6biTb Tuna REAL n LREAL, ¢ cOOTBETCTBYIOLUM BO3BpaLLaeMbiM 3Ha4YEHNEM.

Mpumep:

(0.33);

.3.7.9 ASIN

®yHKUMSA, NpefHa3HavYeHHasn Anst Bo3BpaTta 3Ha4YeHus arcsin (apkCcuMHyca) BXOLHOTO Yncna.
BxogHas nepemeHHas moxeT 6biTb Tina REAL 1 LREAL, ¢ cooTBeTCTBYOLLMM BO3BpaLLaeMblM 3HaYEHNEM.

Mpumep:

(0.5);

.3.7.10 ACOS

®yHKUMSA, NpeaHa3HavYeHHas Ansi Bo3Bparta 3Ha4YeHus arccos (apkKocuHyca) BXOAHOMO Yncra.
BxogHas nepemeHHas moxeT 6biTb Tina REAL 1 LREAL, ¢ cooTBeTCTBYOLLMM BO3BpaLLaeMblM 3HAYEHNEM.

Mpumep:

(0.7);

.3.7.11 ATAN

dyHKUMSA, NpegHa3HavYeHHas Ans Bo3BpaTta 3HadeHus arctg (apkTaHreHca) BXO4HOro Yncna.
BxogHas nepeMeHHasn moxeT 6biTb Tuna REAL n LREAL, ¢ COOTBETCTBYOLMM BO3BpaLLaeMbiM 3HA4YEHNEM.

Mpumep:

(0.33);

3.7.12 EXPT

dyHKUMA, NpegHa3HavYeHHasa Ans Bo3Bparta 3HaveHus BxogHoro vmcna IN1 B ctenenm IN2.

BxogHas nepemeHHas IN1 moxeT 6biTb Tvna REAL u LREAL, IN2 ntoboro yucnoBoro Tuna, BO3Bpaljaemoe
3Ha4veHne Tmna REAL n LREAL.

Mpumep:

(T12)5
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.3.7.13 TRUNC

dyHKUMA, NpegHa3HavYeHHasa ans Bo3Bpara Lenomn 4acTy BXOQHOro Yncna.
BxogHas nepemeHHas moxeT 6biTb Tna REAL 1 LREAL, Bo3BpalLaeMoe 3HaveHme tuna LINT.

Mpumep:
(7.9);
(-0.9);
.3.7.14 ROUND

®PyHKUMA, NpeaHa3HavYeHHas anst OKpYrieHns BXOAHOMo Yncrna Ao 6rnvkaniuero Lernoro.
BxogHas nepemeHHas moxeT 6b1Tb Tina REAL 1 LREAL, ¢ cooTBeTCTBYIOLLMM BO3BpaLLaeMblM 3HaYEHNEM.

Mpumep:

(2.3);

.3.7.15 ATAN2

dyHKUMSA, NpegHa3HavYeHHas ans Bo3BpaTta 3HaueHuWs yria HanpaBlieHns BeKTopa.
BxogHasa nepemMeHHasn moxeT 6biTb Tuna REAL n LREAL, ¢ COOTBETCTBYOLLMM BO3BpaLlaeMbiM 3HAa4YEHNEM.

Mpumep:

(0.0,-1.0);

.3.8 Onepartopbl BbIGOPKMU

.3.8.1 MAX

®PyHKUMSA, NpefHa3HavYeHHasn ansi Bo3Bparta HanbonbLuero 3Ha4eHnst U3 ABYX BXOAHbIX NEPEMEHHbIX.
BxogHble nepeMeHHbIe 1 BO3BpaLL@eMOe 3Ha4eHMe MoryT ObITb MOOOro YNCIOBOro TMMa AaHHbIX.
Mpumep:

(10,12);

.3.8.2 MIN

®PyHKUMSA, NpeaHa3HavYeHHas ans Bo3Bpata HauMeHbLLEro 3Ha4eHNst U3 ABYX BXOAHbIX NEPEMEHHbIX.
BxoaHble nepemMeHHble U BO3BPpaLLaeMoe 3Ha4yeHne MoryT 6biTb NH060ro YMCNoBOro TMnNa AaHHbIX.
Mpumep:

(10,12);

.3.8.3 LIMIT

(DYHKLI,VIH, npeaHas3Ha4vyeHHad anga Bo3Bpara orpaHM4eHHOro 3aHa4eHud BXOQHOM nepemeHHon.

BXOﬂ,HbIe nepemMeHHbIe 1 BO3BpalLlaemMoe 3Ha4eHne moryTt ObITb NOOro YMCNOBOro TUNa OaHHbIX.
OUT := LIMIT(Min, IN, Max);

MIN n MAX 3agatoT HUXHIOH 1 BEPXHIOK rpaHuLbl 3HAa4YEHWIA.

Mpumep:
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(0,5,10);
(0,-2,10);

(0,-15,10);

.3.9 BanuaaTopsl

.3.9.1 IS_VALID

®PyHKUMA, NpegHasHadvyeHHasd AN NPOBEPKM KOPPEKTHOCTU 3HadeHus: He cogepxut NaN (Not-a-Number, «He
yncnoy) u Inf (Infinity, «6eckoHeyHoCTbY ). BosBpaluaeT sHavyeHne TRUE, ecnn 3HayeHne KOppekTHO.

BxoaHble nepemeHHble MoryT ObiTb Tna REAL v LREAL, Bo3spalaemoe 3HaveHne tuna BOOL.
Mpumep:

LREAL 12.5;
BOOL;

(x);

.3.9.21S_VALID_BCD
®PyHKUMA, npefHasHavYeHHas Ans MPOBEepPKM KOPPEKTHOCTM 3HAYeHUs [OBOWYHO-OECATMYHOrO Koja M BoO3Bpara
3HaveHuna TRUE, ecnu 3HayeHne KOPPEKTHO.

BxogHble nepemMeHHble MoryT 6biTk Tna BOOL, BYTE, WORD, DWORD, LWORD, Bo3BpaljaemMoe 3Ha4eHne Tuna
BOOL.

Mpumep:

WORD 16#1234;
BOOL;

.3.10 Onepauun c BpeMeHHbIMU TUNamMun AaHHbIX

.3.10.1 CONCAT_DATE, TOD, LTOD, DT, LDT

®dyHKUMA, npefHasHavyeHHasa Ans KoHkaTteHauun (o6beduHEeHWs) LEenoyYuCreHHbIX MepeMeHHbIX C BO3BpaToMm
3Ha4yeHus1 BO BpeMeHHoM chopmare.
BxogHble nepeMeHHble MOryT ObiTb

* noboro ueno4YncreHHoro Tuna, Bo3spaiwiaemoe 3HadeHne DATE, TOD, LTOD, DT, LDT;

+ Tuna DATE n TOD, Bo3Bpaliaemoe 3Ha4yeHume DT;

* Tuna DATE n LTOD, Bo3Bpalltaemoe 3Ha4vyeHue DT.

Mpumep:

INT 2026;
INT 11;
INT 15;

DATE;
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.3.10.2 SPLIT_DATE, TOD, LTOD, DT, LDT

®yHKUMSA, NpegHasHavYeHHas ans pasgeneHnss BpeMeHHbIX NepeMeHHbIX.
BxogHble nepemeHHble MmoryT ObiTb TNOB DATE, TOD, LTOD, DT, LDT, Bo3Bpaiyaemoe 3HadeHune INT.

NPUMEYAHUE
El B naHHoOM peannsaumm Bo3BpaLLaemMoe 3HavyeHue Bcerga oyaet paBHo 0. yHKLMIO MOXHO MCMNONb30BaTh A1
Mpumep:

pasaeneHna BXOLHOM BpeMeHHOIZ nepemeHHon Ha BbIXOOHbl€ NepeMeHHbI€ LIeNTOYNCIIEHHOro Thna.

DATE D#2026-02-20;
INT;
INT;

INT;
INT;

.3.10.3 ADD_TIME, _TOD, _DT, INSTANT

[i]

q)yHKLI,I/II/I, npegHa3Ha4YeHHble AN CrnoXXeHnA nepeMeHHbIX BpeMEHHbIX TUMOB.

NMPUMEYAHUE
B Tekywen Bepcun ALTA IDE cnoxeHve BpeMeHHbIX TUMOB ¢ noMoLbto yHkumm ADD He nogaepxuBaeTcs.

Bocnonbk3ayintecs oneparopom "+"

HaunmeHoBaHue BxogHble Bbixog dyHkuum | Mpumep

byHKLUMM nepemMeHHble

ADD_TIME TIME TIME T#1s + T#500ms = T#1s500ms

ADD _TOD TIME |TIME, TOD TOD MpubaenseT BpeMeHHOW UHTepBan K BpEMEHM
CYTOK, BPEMSI CYyTOK CMeLLaeTcs Briepes Ha
WHTepBan:
T#10s + TOD#12:00:00 = TOD#12:00:10

ADD_DT_TIME DT, TIME DT MpubaensaeT BpeMeHHo! UHTepBan K agaTe-
BpeMeHW, Bpemsi CyTOK CMeLLaeTcs Bnepes Ha
WHTepBan:
T#1h + DT#2026-02-20-12:00:00 = DT#2026-02-
20-13:00:00

ADD_INSTANT _ INSTANT, TIME INSTANT T#1h + 25ns = 1h25ns

TIME

.3.10.4 SUB_TIME, _DATE, _TOD, _DT, INSTANT

[i]

(DyHKLI,VII/I, npegHa3Ha4YeHHble A5A BblHUTaHUA NepemMeHHbIX BpEMEHHbIX TUMOB.

NPUMEYAHUE
B Tekywen Bepcun ALTA IDE BblunTaHMe BpeMEHHbIX TUNOB C NOMOLLbI0 oyHKuun SUB He nogaepxuBaeTcs.

Bocnonbayinteck onepatopom "-"

HanmeHoBaHue BxoaHble Bbixog doyHkuuu | Mpumep

thbyHKUUN nepemMeHHble

SUB_TIME TIME TIME T#15s - T#8s = T#7s

SUB_DATE_DATE |DATE TIME D#2026-02-20 - D#2026-02-18 = T#48h

SUB_TOD_TIME TOD, TIME TOD TOD#12:00:10 - T#5s = TOD#12:00:05

SUB_TOD_TOD TOD TIME TOD#12:00:10 - TOD#12:00:03 = TIME#7s

SUB_DT_TIME DT, TIME DT DT#2026-02-20-12:00:10 - T#5s = DT#2026-02-
20-12:00:05

144



7 A3bik nporpammupoBaHusa ST

HavmeHoBaHue BxoaHble Bbixoa dyHkuun | Mpumep

cyHKUUN nepemMeHHble

SUB_DT_DT DT TIME DT#2026-02-20-12:00:10 - DT#2026-02-20-
12:00:03 = T#7s

SUB_INSTANT_ INSTANT INSTANT 12ns - 5 ns= T#7ns

INSTANT

SUB_INSTANT _ INSTANT TIME 12ns - T#7ns=5ns

INSTANT

.3.10.5 MUL_TIME

NMPUMEYAHUE
B Ttekywen sepcun ALTA IDE ymMHOXEHME BPEMEHHbIX TUNOB C MOMOLLbIO doyHKLMKM MUL He
noaaepxmBaercd. Bocnonbayliteck onepatopom ™"

dyHKUMA, NpeaHa3HavYeHHasa ans YMHOXEHUS BpeMEHHOW NepeMeHHON Ha YnUCHo.
BxogHas nepemenHas TIME n nepemeHHasi nioboro 44cnoBoro Tuna gaHHbIX, BO3BpaLlaemoe 3HadveHune tuna TIME.
Mpumep:

(T#2s, 3);

.3.10.6 DIV_TIME

[i]

CDyHKLI,VIﬂ, npeaHa3HadvyeHHada ana geneHna BpeMeHHOI7I nepemeHHon Ha 4yucno.

NMPUMEYAHUE
B Ttekywen sepcun ALTA IDE geneHne BpeMeHHbIX TUMOB ¢ nomoLlbio oyHkumm DIV He nogaepxuBaetcs.
Bocnonbayitecb onepatopom "/"

BxogHas nepemenHas TIME n nepemeHHasi nioboro 44cnoBoro Tuna gaHHblX, BO3Bpallaemoe 3Hadvenune tuna TIME.
Mpumep:

(T#10s, 4);

.3.10.7 TIME

dyHKUMS, NpedHa3HavYeHHas aJ1si Bo3BpaTa 3HaYeHUsi MeCTHOro BpeMeHU, HaunHas ¢ 00.00 TekyLux CyTok.

BosBpallaemoe 3Ha4vyeHune Tnuna TIME.

Mpumep:

.3.10.8 INSTANT_NOW

dyHKUMSA, NpeaHa3HavYeHHas Ansi Bo3BpaTta 3Ha4YeHMsi BPEMEHW OT Havana 3arnycka NpurnoXeHusi nonb3oBaTens Ha
YCTPOWCTBE.
Bosspawaemoe 3HaveHune Tuna INSTANT.

Mpumep:
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INSTANT;

.3.11 NMpeo6pasoBaTenu

MpeobpasoBaHue TUNOB NPOMCXOANT C MOMOLLLIO YHKUMN-NpeobpasoBaTenen.

Mpumep:

WORD 16#00FA;
INT;

Tun AaHHbIX MoxeT 6bITb NpeobpaszoBaH

LWORD DWORD, WORD, BYTE, BOOL, LREAL, LINT, DINT, INT, SINT, ULINT, UDINT, UINT, USINT,
STRING, WSTRING, DATE, LDATE, DT, LDT, TOD, LTOD, TIME, LTIME

DWORD LWORD, WORD, BYTE, BOOL, REAL, LINT, DINT, INT, SINT, ULINT, UDINT, UINT, USINT,
STRING, WSTRING

WORD LWORD, DWORD, BYTE, BOOL, LINT, DINT, INT, SINT, ULINT, UDINT, UINT, USINT

BYTE LWORD, DWORD, WORD, BOOL, CHAR, LINT, DINT, INT, SINT, ULINT, UDINT, UINT,
USINT, STRING, WSTRING

BOOL LWORD, DWORD, WORD, BYTE, LINT, DINT, INT, SINT, ULINT, UDINT, UINT, USINT

CHAR BYTE, WORD, DWORD, LWORD, STRING, WCHAR

WCHAR WORD, DWORD, LWORD, WSTRING, CHAR

REAL DWORD, STRING, WSTRING, LREAL, LINT, DINT, INT, SINT, ULINT, UDINT, UINT, USINT

LREAL LWORD, STRING, WSTRING, REAL, LINT, DINT, INT, SINT, ULINT, UDINT, UINT, USINT,
TIME

SINT LWORD, DWORD, WORD, BYTE, LREAL, REAL, LINT, DINT, INT, ULINT, UDINT, UINT,
USINT

INT LWORD, DWORD, WORD, BYTE, LREAL, REAL, LINT, DINT, SINT, ULINT, UDINT, UINT,
USINT

DINT LWORD, DWORD, WORD, BYTE, BOOL, LREAL, REAL, LINT, INT, SINT, ULINT, UDINT,
UINT, USINT

LINT LWORD, DWORD, WORD, BYTE, STRING, WSTRING, LREAL, REAL, DINT, INT, SINT,
ULINT, UDINT, UINT, USINT, TIME, TOD, DATE, BOOL

USINT LWORD, DWORD, WORD, BYTE, STRING, LREAL, REAL, LINT, DINT, INT, SINT, ULINT,
UDINT, UINT

UINT LWORD, DWORD, WORD, BYTE, STRING, LREAL, REAL, LINT, DINT, INT, SINT, ULINT,
UDINT, USINT

UDINT LWORD, DWORD, WORD, BYTE, STRING, LREAL, REAL, LINT, DINT, INT, SINT, ULINT,
UINT, USINT

ULINT LWORD, DWORD, WORD, BYTE, STRING, LREAL, REAL, LINT, DINT, INT, SINT, UDINT,
UINT, USINT, DATE, DT, TOD, TIME

STRING LINT, DINT, REAL, LREAL, WSTRING, CHAR

WSTRING LINT, DINT, REAL, LREAL, WCHAR

TIME STRING, WSTRING, LWORD, LINT, ULINT, LREAL

DATE STRING, WSTRING, LWORD, LINT, ULINT
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Twvn gaHHbIX

MoxeT 6bITb Npeobpa3oBaH

TOD

STRING, WSTRING, LWORD, LINT, ULINT

DT

STRING, WSTRING, LWORD, LINT, ULINT, DATE, TOD
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