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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.
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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 Mobus Serial 1 Mobus TCP;
*  MOHUTOPWHT paboTbl NpOrpamMmei.
ALTA IDE nogaepxvMBaeT COBpeMEHHbIE CPEACTBA, ynpoLjarLne pa3padoTky:

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

MepeyeHb NpMbOPOB, A4S NPOrpamMMmUpPOBaHUSA KOTOpbIX MOXET ucnonb3osaTtbesa ALTA IDE, npegcrasneH 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;
* UK aHanorMyHble BEPCHMM ONepaLMoHHbIX CUCTEM.
Mpoueccop:
* yacToTa ueHTpanbHoro npoueccopa 1 'y unu Bbiwe.
OnepatneHasga namaTb (O3Y):
* He meHee 8Tb.

MecTo Ha XeCTkoMm ancke:

* He meHee 5 ['b cBoboOAHOrO NPoCTpaHCTBAa.
Buaeoapantep:

» nopgepxka DirectX 9 unn 6onee nosgHemn sepcun.

Oucnnen:
* paspeLleHune akpaHa He Huxe 800 x 600.
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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
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3 Onucanwne nHTepdenca

CoyeTaHue KnaBuLU Dencrteue
Shift + F10 LWar Hapyxy

MeHro/lMomowb
F1 BbI30B cnpasku

19



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
MNocne YCTaHOBKU M 3anyCKa OTKPOETCA rMaBHOE OKHO, B KOTOPOM AOCTYNHO co3daHne npoekTa.

1. Cospatb MPOEKT MOXHO OAHUM U3 cnocoboB:

* BOCMOJb3ynTECH KHOMKON Co3paaTb NPOEeKT C. Ha NaHenmn MHCTPYMEHTOB;
*  1nu NyHKTOM MNMaBHoe MeH — Painn — Co3pgaTb NPOEKT.

2. B OTKpbiBLLEMCA OKHE BBEAUTE AAHHbIE!

n NewProjectView - =] X

OcHOBHbIE HacTPOKK NpoexTa

Hazeanwe n poekTa

JAupekTopus coxpaHeHWA NpoekTa

ABTOp npoekTa

OTtmena Danee

PucyHok 4.1

Ha3BaHue npoekTa — Ha3BaHWe CO30aBaeMOro NpoekKTa;

+ | |[IPUMEYAHUE
1 | |[pn nmeHoBaHUM npoekTa [oMyCTUMO UCMOMb30BaHWe NaTUHWULbI, KUPUINULIbLI, @ TaKke Lmgp v

— |CMMBOIOB, UCKMOYas cneumnanbHble CUMBOIbI, 3anpeLléHHble hannoBbiMM CUCTEMaMM.
OrpaHu4yeHune no gnuHe nmeHu 255 cnmeonos. [pu 3TOM cneayeT yunTbiBaTb OrpaHNUYeHne Ha nyTb
K dpanny B 259 cumsonoB. Pernctp cMMBOMOB 3Ha4YeHUs HE UMEET.

[npekTopmusa coxpaHeHUs NPOEeKTa — PacnonoXeHne nanku ¢ pannamm NpoekTa;
ABTOp NpoeKTa — Mo yMofn4aHuio CUCTEMHOE UMS NOSb30BaTenNs.
Mocne 3anonHeHnsa Bcex CTPOK HaXXMuTe kHonky [danee.

3. Bblbepute yCcTpoONCTBO M MOagUMKaLMIO:
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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;
* unu nyHkTom MMaeHoe MeHo — ®ann — OTKPbITb NPOEKT.

2. B oTkpbiBIEMCSH OKHE BbIOEpUTE dhann npoekTa ¢ pacumnpeHmeM .alta n Haxmmte OTKPbITb.

B nepeBe npoekta 0ToGpa3ATCst KOMNOHEHTLI NPOEKTa, B paboyen obnactu 6yayT 4OCTYNHbI MPOCMOTP U
pefakTMpoBaHue 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, onoBeLlatouen 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
coobLLeHune.

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
3aJay, KOTopble OOMKHbI BbIMOMHATLCA B paMKkax NporpaMmbl, criegyeT NPUCTYNUTb K CO34aHMI0 MPorpaMMHbIX
06beKTOoB, NpegHa3Ha4YeHHbIX AN PeLUeHUs 3TUX 3agad. 3aTeM co3faHHble NMporpamMmbl 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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4 PaspaboTka npoekTa 1 nopsigok paboTol

~  [=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 coOepxuT nms nporpaMMHoro o6bekTa, a Takke norne Ana HanucaHusa koda. CTpoku koga aBToMaTUYecKu
HYMEepYHTCS B NPOLIECCe HanMcaHus nporpammelt.
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4 PaspaboTka npoekTa 1 nopsigok paboTol

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.
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Bknagka pegaktopa
ST dpyHkumm

PucyHok 4.15

CoaepxuT 3aronoBok PyHKUUA: <UMS_DYHKLMK>, KOTOPbIV SBNSeTCA 0ObaBneHnem
PYHKLUMK (QONONHUTENBHO 06BABNATL PYHKLMIO B KoAe He TpebyeTcs), a Takke Tvn
BO3BpaLLaemMoro 3HavyeHus. CMeHWUTb TMN BO3BpaLLaeMoro 3Ha4eHnst MOXHO B fitobon
MOMEHT, 4159 9TOr0 HaYHNTE BBOAUTb HOBOE 3HAYEHNE — aBTOAOMONHEHNE NPEeANoXNUT
BO3MOXHbIE BapWaHThI.

Ctpoka END_FUNCTION siBnaetcsa 06a3atenbHON 3aBepLuatoLLen YacTbio KOHCTPYKLIMM
06bSABNEHNS KOMMOHEHTA.

B tene cdpyHKuum pacnonoxeH 6nok o6baBNeHns NnokasnbHbIX NEpeMeHHbIX B TEKCTOBOM
BUAE. MOXHO

Bknagka pepaktopa
ST cyHKUMOHanNBHOro
onoka

FB_1 X

PucyHok 4.16

CopepxuvT HepeaakTUpyeMbl 3aronoBok ®yHKUMOHaNbHbIN 6nok: <umsa_ch6>, koTopbIn
ABnseTca 06bABNeHNeM yHKUMOHANBHOrO 6roka (4oNoNHUTENBHO 0OBLABNATL
dyHKUMOHanbHbIM BNOK B koge He TpebyeTcs).

Ctpoka END_FUNCTION_BLOCK siBnsieTca 06s3aTenbHON 3aBepLuatoLlen 4acTbo
KOHCTPYKLMM OObSIBNEHUSA KOMMOHEHTA.

B Tene dyHKUMOHanbHOro 6noka pacnonoxeH 6rok 06bABNEHNs NOKarnbHbIX BXOOHbLIX U
BbIXOAHbIX MEPEMEHHbIX B TEKCTOBOM BUAE.

B ogHom POU goctynHo o6bsABneHne TonbKo 04HOro NporpaMmHoro obbekrta. B crnyyae ob6bsasneHus
HECKOMbKUX NPOrpaMMHbiX 06bekToB B 04HOM POU BO3MOXHbI OLLMOKN KOMAUASLMN.

m NMPUMEYAHUE

B ALTA IDE noggepxaHa uHTennekTyansHasa nogceeTka koga, aBToAonofIHeHNe N AnarHocTuka Kkoga.

ABTOOOMNONMHEHUe

ABTOOOMOMHEHNE MO3BOSMSET Nony4ynTb CNMUCOK BO3MOXHbIX BapuaHTOB KOAa Ha OCHOBE TeKyllero KOHTEeKCTa U
4YaCTNU4YHO BBEOEHHOIO TEKCTa.

OKHO aBTOAOMOSNHEHUST OTKPbIBAETCA aBTOMAaTU4YECKW, B Mpouecce HanmcaHus koga. Npu HeobxoammocTn OKHO
aBTOAOMOSMHEHNST MOXHO OTKpPbITb MpUHYyAWUTENnbHO, Ans atoro Haxmute CTRL + SPACE, ecnu mecto B koge
npeanonaraeT HanM4Yne BapMaHTOB aBTOAOMOMHEHUS, TO OKHO OTKPOETCS.
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programm* X

programm

FB_1

FB_2
CHAR
WCHAR
BOOL
STRING
WSTRING

PucyHok 4.17

M3 npennoxeHHbIX BapMaHTOB C MOMOLLLIO CTPENOK UMW MbILKW BbibepuTe HyXHbIR, Haxmute JIKM, nubo Enter -
crnoBo gobasuTca B kog. Ecnu Haxatb knaeuwy Tab, TO BbiGpaHHbIA BapuaHT 3aMEHUT CIOBO, MPU HanuMcaHuu
KOTOPOro OTKPbINIOCb OKHO aBTOAOMOSHEHWS, BKIOYAs yxe BBEAEHHble CUMBONbI.

lMocne pobaBneHWss crnoBa OKHO aBTOAOMONIHEHWS 3aKPOETCs aBToMaTtuMdecku. Takke 3akpbliTb OKHO
aBTOAOMOSTHEHMS MOXHO C NMOMOLLIbIO Knaeuwmn Esc, nnbo Haxxatnem JIKM 3a npegenamm okHa aBTOA4OMNOMHEHMS.

AwnarHoctuka

ALTA IDE BbINOnHAET aBTOMAaTMYECKYIO NMPOBEPKY Koda B pepaktope ST, B pesynbrare vero gparMeHTbl Koaa,
cogepxaliue owunbkn mnm 3amedaHusi, otobpaxkaloTca ¢ nogvepkuBaHuveM. [logaepkaHbl pasHble BapuaHThl
OMOBELLEHUN:

Tun OTo6paxeHue B peaaktope ST OTo6paxeHne MHPOPMaLMOHHOIO
coooLeHus

Owwubka Error

MpepynpexaeHue Warnin

NHdbopmauusa Info

Moackaska Hint

Mpu HaBedeHWM Kypcopa MbIWKM Ha MOAYEPKHYTHIA hparMeHT oTobpaxaerca BChMblBalollas MoAckaska c
onucaHuem npobnembl. Ecnv gns ogHoro coparMeHTa HailgeHO HECKOSBKO NPoGeM, OHM BbIBOASITCSA CMIUCKOM:

WORD;
BYTE
78] REAL ;
3
Syntax Error: expected SEMICOLON
Syntax Error: expected IDENT

Syntax Error: expected END_VAR_KW

Syntax Error: expected a stmt

PucyHok 4.18

MporpamMmMHbI 0GBEKT, cogepXaLluii olnBKK B Kode, Takke BblAenseTcs B AepeBe NpoekTa nog4yepknBaHneM.
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[ns ycTpaHeHust ownbkm:
1. Hanaute nogyepkHyThbIN bparMeHT.
2. HaeegwuTe kypcop - npo4ntanTe coobLLeHune.
3. WcnpasebTe Kkog.
4. Y6eautechb, YTO NogYEpPKMBaHUE UCHESNO.

Mouck/3ameHa

C nomoubto coyetaHusa knasuw CTRL +F MOXHO Bbl3BaTb NaHerb noucka/aameHbl oparMeHTOB TekcTa (CroB,
CMMBOIOB, hpa3) B TekyLleM oTkpbiTom POU:

Wckatb
SO0 PerynspHbie [Nlokasatb [Nokasatb
YuuTbiBaTL BbIpaXEHUS npedbidyllee cregyloLlee
LETMKOM P peabidyLy AyoLy

PErucTp

CTpoka noucka o Amak® PN L X 3aKpbITh

CTpoka 3ameHbl

MNo matches found

[Nowarosan JameHuTb
saMeHa BCE

PucyHok 4.19
4.2.2 MeHepxep 3agayd

KomnoHeHT MeHeaxep 3agayv npefHasHayeH Ans CO34aHWUS, MOHUTOPWUHIA U ynpaBrneHus 3ajadamu. [Momoraet
cneavTb 3a NpUopMTETaMU 3a4a4y U NEpPUOaMM BbINOMHEHWS, a Takke 406aBNATb 3a4ayu, KoTopble NPefcTaBreHbl
B Mepapxuu B 06nacTu aepesa npoekTa.

v [=) MeHemxep 3apau
v 3 task 1
) programm

) programm_1

v 3 task 2

) programm_3
) programm_2
-

task 3

|__-E'1

programm_4

PucyHok 4.20 — MeHeaxep 3aaay B AepeBe NpoekTa

Moa kaxxaon 3agaden pacnonaraeTca Crnncok npunBA3aHHbIX NporpaMmm (an HaJ'II/I‘-Il/II/I), KOTOpble 6y,u,yT BbIMOJTHATbLCA
B pamMKax 3agavn. PaspemeHHoe KOJMM4YeCTBO NpuBA3biBaeMbIX K 3aaade nporpaMmm 3aBUCUT OT np|/|6opa. [na Toro,
4TOObI CBepHyTb/pa3BepHyTb CMUCOK MPUBA3aHHbIX NpOorpaMMm HaXXMUTE Ha CTpPEeIiKy, pacCrnosioXXeHHY cneBa OT
nMeHu 3agayun. Ecnn CTpersika OTCYTCTBYeT, 3Ha4YUT K 3aaye He NpuBA3aHoO HA oaHoun nporpamMmmbl.
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Twun 3agay 1 BIIOXKEHHbIX 35IEMEHTOB MOXHO onpeaennTb No NKOHKE B AepeBe MNpoeKTa:

Linknuyeckas 3agada

3apaya no cobbITHo

NPUMEYAHUE
El B ALTA IDE TekyLlen Bepcun ans co3naHns OCTYMNHbI TOMbKO LIMKNNYECKNe 3adauun.
Mporpamma, NpuBsizaaHHas Kk 3agade

B cnyyae BO3HMKHOBEHMS OLLMOOK, MKOHKM MOMEYaloTCs MapKepamu:

Tabnuua 4.1 — Bo3aMOXHble oLLNOKH

padmyeckoe | Tun ownbKu BapuaHTbl ycTpaHeHUs onMbKu
oTobpaxeHue

3agava coaepxnT OUJI/I6Ky Haseante MbILLKY A51A NonyYeHnAa NnogCcKa3Kku

Mporpamma nprBsa3aHa K HECKONbKNUM YaanuTte NnoBTOPHbIE NPUBSI3KM NPOrpaMMbl - Ans

3aavam KOPPEKTHOW paboTbl MporpamMmma MoXeT bbITb
npvBsi3aHa K 3agade ToNbKo OAUH pas3

anIBﬂ3aHHaF| nporpamMmma He cyulecTtByeTt . Co3p'a[/'|-|-e nporpamMmmy ¢ UMeHeMm

(yAaneHa unu nepeMmeHoBsaHa) yAaneHHon/nepenmeHoBaHHoOM NporpaMmel,

OHa aBTOMaTUYEeCKN NPUBSXKETCS K 3agade.
* Ypanute npuBaA3Ky yoaneHHow/
nepevMeHOBaHHOW Nporpammebl K 3agaye

Mpv HaBegeHUM Ha MapKkep BO3HUKAET nofckaska ¢ MHgopMaumel 06 olwnbke 1 cnocobax ncnpasneHust.

YTtobbl oTKpbITh BkMagky MeHemkep 3agay aBaxabl HaxmuTe JIKM Ha cuctemHyto nanky MeHemkep 3agay B
JepeBe NPoeKTa, U BbIOEPUTE B KOHTEKCTHOM MEHIO NYHKT OTKPbITh:

(=2 Menemxep 3agay
Jobaeure CYCLE TASK

= task 1

_ OTkpbITE Return
7) programm

PucyHok 4.21

Bknagka MeHemxep 3agay cogepXmt MHMOPMaLMI0 O CO3AaHHbIX 3a4aqax, OCHOBHbLIX HACTPOMKaXx, U NPUBA3aHHbIX
nporpammax (npu Hanuuum):
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4 PaspaboTka npoekTa 1 nopsigok paboTol

Menepxep zagau X

MoHuTopuHr

3anava Twvn BbI3OBa [Npuoputet
1 task_1 Linknmueckmia 50
programm_1
programm_2
v [ task 2 Linknmueckmia

programm_3

v [ task 3 Linknmueckwii

programm_4

PucyHok 4.22 — Bknagka MeHepxep 3apa4

« 3apaya — VMA CO3aHHOW 3aa4u U UMeHa NporpaMm, NpuBsA3aHHbIX K 3agade (Mpy Hanuuum).
« Tun BbI3OBa — LUMKNNYecKas 3agada Unu 3agada no cobbITUIO;

NAPUMEYAHUE
m B ALTA IDE TekyLien Bepcun Ang co3gaHnsa 4OCTYMHbI TOMbKO LIMKNUYECKMUEe 3a4a4un.
* MMpuoputetr — npuopuTteT BbiNonHeHus 3agaydu (ot 5 go 90, B 3aBUCMMOCTM OT TUNa 3agauu, rae 90
HaMBLICLUNIA NPUOPUTET).

Mopsiaok BbINOMHEHUS 3a4a4 onpeaensieTcs CornacHo YCTaHOBIIEHHOMY NPUOPUTETY M YCIOBUIO BbI30Ba.
YcnoBrem Bbl30oBa LIMKNMYECKO 3a4a4m CIYXUT UCTeYeHne 3aaHHOro MHTepBana BpeMeHH!.
Mpw BbINOMHEHUM 3a4a4 NPYMEHSIIOTCA CrieayroLme npasuna:

1. BbInonHsieTcs Ta 3agaya, YCrnoBUs BbI3oBa KOTOPOW BbIMNOSHEHBI, T.€. NMPOLUSIO YKasaHHOe BpeMsl.

2. Ecnu Y HEeCKOJ1IbKMX 3aay yCloBuA Bbl30Ba BbIMNOJIHEHLI OAHOBPEMEHHO, TO BbINOJIHAETCA 3agaYa C
HauBbICLLM NMPUOPUTETOM.

3. Ecnu Y HECKOJIbKMX 3a4ay yCrnoBuA BbI3OBa BbIMOJTHAKTCA O4HOBPEMEHHO, U NPUOPUTET OOANHAKOB, TO
nopAaAoK BbINONMTHEHUA TaKKUX 3a4ay He onpeaeneH.

4. npOFpaMMbI OQHOW 3aa4u BbIMOSTHAKTCS B TOM Xe nopAagke, B KAKOM OHU nNepedvuncrieHbl B Crincke
MeHe.q)Kepa 3agad u pacnonoXeHbl B AepeBe MNMpoekKTa.

5. Tlepen BbINONHEHNEM NPUBSA3AHHBLIX MPOrpaMM B 3agade NPpONCXOAMNT CUHXPOHU3aLMSA BXOAOB
KOMMOHEHTOB C NepeMeHHbIMU, UCNOMb3yeMbliMU B Nporpammax 3agayu. locne BbINoNHeHWs nporpaMm
NPONCXOANT aHaNoOrMYHas CMHXpOHMU3aUMs BbIXO4OB. [1py KaxxgoM cTapTe NporpaMmMbl MPOUCXOANT
duKcaLmsa 3HaYeHMIN BCeX NEPEMEHHbIX MPOeKTa, KOTopble Bblnn 3ahmMKecMpoBaHb!, HE3aBNCMMO OT TOrO
NCMONb3YyTCHA N NepeMeHHbIE B BbINOMHAEMOW NporpamMmme Unm Her.

Ona  ynpouweHust TMNOHWMMaHUs FOrMKM  paboTbl  MPUMOXKEHWUSI Ha YCTPOWCTBE HWKe MpUBEOEeH npumep
nocrieqoBaTenbHOCTM BbIMOMHEHNSA 3a4ay NpoekTa.
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Mpumep

MHOronoTo4Hoe BLIMOMHEHWe 3adad. [JocTaTouMHO PecypcoB Mpoueccopa Afs OAHOBPEMEHHOTO BbIMOMHEHUS
3agay:

sagava, o
npyopuTeT

Monk3oBatensckas
3apa4a 1

Monk3oBarensckas
3agada N

|

CHCTEMHbIE
334341

0 Maysa Maysa Bpems

PucyHok 4.23

4.2.2.1 JlencTtBuA ¢ 3agavyamm

[Job6aBneHue 3agaum

Ona pobaBneHuns 3agaym B NPOEKT BOCMOMb3yMTECh KOHTEKCTHBIM MEHK cucTeMHon nanku MeHepkep 3apaud B
nepe.e npoekTta: flo6aButb CYCLE_TASK

(=2 MeHeaxep 3aaau

(2 Kommyhmkaumm Jobaeute CYCLE TASK

OTkpbITh Return

PucyHok 4.24 — KoHTeKCTHOE MeHI0 cucTeMHoun nanku MeHeaxep 3aaay

ﬂ,OGGBﬂeHHaﬂ 3agada 0T06p83VITCﬂ B AepeBe NpoeKTa, Kak OTBETBIIEHNE CUCTEMHOW Narnku MeHemKep 3agav:

~  [Z2 MeHemxep 3agau

[ task 1

PucyHok 4.25

CosgaHHas 3agada no ymonyaHuto nmeet ums task_1 (MMsi cosgaHHOro KOMNOHEHTa 3aBUCUT OT npubopa). Kaxxgon
nocrnegywulen 3agade OyaeT NpucBavMBaTbCs CredylolMiA NopsigkoBbi HOMep. [MepevMeHoBaHWe [OCTYMHO B
MOMEHT co3aaHus, Nnbo Yepe3 KOHTEKCTHOE MeHI0 3adadn. [pyn 3agaHun KOMMOHEHTY UMEHU CreayeT yyYnThiBaTb
npasuna umeHoBaHus sa3bika ST, 1 ybeanTbes, 4To BbibpaHHOe uMs He oybrnmpyeT Ha3BaHWe OpYrMx KOMMOHEHTOB B
JepeBe NpoeKTa - co3gaHne KOMMNOHEHTOB C OANHAKOBBIMWY UMEHaMM HE A0MyCKaeTCsl.

B cnyuae, ecnv AOCTUrHYT NMUMUT A0GaBMNEHHbIX 3a4ad, NosSBUTCA coobLeHre 06 oLmnbKe:
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Alta - X
(4}

"peBbll.lleH NUMHT CO30aHHbIX KOMNOHEHTOB

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

9]¢

PucyHok 4.26 — UHcpopmaumoHHOEe OKHO

NMPUMEYAHUE
III MakcumanbHoe KonuyecTso 4o6aBneHHbIX 3a4a4 3aBMCUT OT npubopa.

KoHTekcTHOe MeHIo

[epeeo npoekTa B X  programm_1
v [3) Device HacTpoiiku MKNU4Yecko
[>3) MporpammHbie baoku

(2 MeHeaxep 3aaau Mpuopwtet

(=) task 1 50

B task 2 [lobaeuTb NPUBAZKY NpOrpaMmmel

) prograr OTKpbITE Return

& prograr [NepeumeHoBaThL

E[ task 3 Ypanute

PucyHok 4.27 — KoHTeKCTHOEe MEHI0 3apayuu

C NOMOLLIbIO KOHTEKCTHOTO MEHI0 3a4a4M MOXHO BbINOMNHUTL criedytoline AencTBus:

+ J[o6aBuTb NpUBSA3KY NporpamMmmMbl — NprBA3aTh NPOrpamMmy K 3agadye.

*  OTKpbITb — OTKPbITb BKMNAAKy pegakropa 3agayn B paboyen obnactu.

+ [lMepenmeHoOBaTb — U3MeEHUTb UMS 3ada4n. KOMMOHEHTbI, B KOTOPbIX MCMOMb30Bariacb CCbika Ha
nepeMMeHOBaHHY0 3agaqvy, OyayT noMeveHbl Mapkepom OLLMGOKN.

* Ypanutb — yganutb BbiIGpaHHyto 3agaqy.

El NMPUMEYAHUE

MNpv yaaneHWn 3agaqm ¢ NpuBsA3aHHbLIMU NporpaMMami yaanseTcs ToNbKo 3agada, nporpamMmmsi
Mocne go6aBneHns 3agayv HE0GX0AMMO HaCTPOUTL YCIOBUS BbIMOSTHEHUS M MPUBA3aTb NPOrpammbl.

OCTaloTCA B NPOEKTE N nNepexoadT B CTaTyC HENPUBA3AHHbIX.

4.2.2.2 NpuBsaska nporpamMmmbl

MpuBsA3aTb Nporpammy K 3agade MOXHO HECKOMNbKUMY crocobamu:

1. C nomouupto drag&drop nporpaMmbl B Aepese npoekta 13 nanku MporpammMHble 6r10KuM B nanky:

* MeHepxep 3agay — 3agaya: npmBsA3aHHasa nporpamMmma gobaBnseTcst BHU3 CNUCKa;
* MeHepxep 3agay — 3agaya — lMporpamma: npuBsizaHHasi nporpamMma o6aBnseTcs Ha MecTo
BblIGpaHHOW Nporpammebl, OCTanbHbIE MPOrpaMMbl CABUraOTCS BHUS.

2. C nomolLLblo KOHTEKCTHOrO MEHI0 anemeHTa 3agayda B JepeBe NpoekTa, BbidepuTe nyHKT [lo6aBuTb
NPUBA3KY NporpamMmbl.

B oTKpbIBLLUEMCS OKHE NPUBS3KM NPOrpamMmbl BbIGEPUTE HYXHYIO MPOrpamMmMy, HaXMUTE KHOMKY CoXpaHUTb.
MpuBsa3aHHas nporpaMmmMa 406aBUTCA BHU3 CrMCKa.
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Mpw BbIGOPE NpPOrpamMmbl yYUTbIBAATE, YTO Y NPOrpaMM, UMEIOLLIMX PACXOXKAEHWE UMEH, B CTIUCKe
oToGpaxaeTcs UMs, ykasaHHoe B peaaktope ST:

n Hosan npves3ka K 3aaave task_1

MNporpamma [Npueazka k 3anaqe

HoBbii1 NnpoekT &3 D + ¥ Q (2 PRG_1 X ) My PRG

(%) Yerpowctso (MK) JorpaMMa: ) programm_1

E& programm_2
(3 NporpaMmHbie 6noku (PC

(& programm_3

£ PRG_1 (3 programm_4

B3 programm_6

OtmeHa

PucyHok 4.28

B npoekTe MOXeT NpuUcyTCTBOBaTb HECKOMBKO NPOrpaMm, MMEILLMX OEHTUYHbIE MMeHa B peaakTope ST (B
[epeBse NpoekTa UMeHa 3TUX nporpaMm GyayT oTnuyaTbes). B aTom cnydae k 3sagade 6yaoyT npuessaHbl Bce
nporpamMmbl C BbIGpaHHbIM UMEHEM.

[nNs NpMBA3KM HECKOMNbBKMX NPOrpamMm K 3agade HaxmuTe u yaepxkusante kHonky Shift u ¢ nomouysio JIKM
BblgenuTe nporpammel, KoTopble TpebyeTtcs npussasaTe. Haxxmute CoxpaHuTb — BblAeMNeHHbIE NPorpaMmbl
OyayT npuBs3aHbl K 3agave.

Bo3MOXHble oWwnoKu NPUBA3KN NporpamMmmbl
1. JIumuT npmBA3aHHbIX NporpamMm.

B cny4yae, ecnv OOCTUTHYT NMMMUT NPUBA3aHHbIX K 3ada4e nporpamMmm, noABuUTCA coobLeHune 06 owwmnbke:

Alta — *
n

"pEBI:IIIIEI‘l AMMMT COZAaHHBIX KOMNOHEHTORB

HeeoamoxHo A06aEUTE NDUEAZKY NPOTPaMMEI, T.K.
NpeesieH auMuT 4

PucyHok 4.29 — UndpopmMaLMOHHOE OKHO

2. MHoOXecTBeHHbIN BbI3OB.

B cnyyae npuBs3sku nporpammel, y>ke NPUBA3aHHOM K 3agade BO3HUKHET normyeckasi ownbka. Mporpamma
NpUBSHKETCS, 3agayn byayT nog4epKHYThbl KpacHbIM LIBETOM, MKOHKA NOBTOPHO NPUBSA3aHHON NporpaMmbl
0TOOpPa3nNT MHOXECTBEHHbIN BbI30B. [1pn HaBegeHWMN MbILLKW Ha 3agady (nporpammy) NOsSBUTCS
BCMbiBaloLLiee coobLleHne ob omnodke.

MNpuBA3aHHbIE NPOTrPaMMBl

Wima nporpammel

proaramm 1

L MNporpamma "My _prg’ BhiSbIBSETCA M3 HECKONBKWAX MECT.

MHOXecTBEHHbIH BHIZ30E NpoOrpamMm 2anpeLeH

PucyHok 4.30 — OTo6paxeHne MHOXeCTBEHHOroO BbI30OBa

[nsa koppekTHOM paboThbl NporpaMMbl TpebyeTcs yaanuTb NpUBSA3KY K OOHON M3 3aaY, B NPOTUBHOM clyyae
BbIMOSIHEHWE NPOrPaMMbl MOXET OblTb HEKOPPEKTHO.

CmMeHa nopsiaka Bbi3oBa NPUBSA3aHHbIX NPOrpamMm

Mporpammbl B 3adaye BbIMOMHATCA B TOM MOPSAKE, B KOTOPOM OHWM pacnofiokeHbl B OepeBe MpoekTa
(nepeuncrieHbl B cnivicke MeHekepa 3agady). MNopsiaok BeINOIHEHUS MPOrpaMMbl B 3a4a4e MOXHO CMEHUTb METOLOM
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4 PaspaboTka npoekTa 1 nopsigok paboTol

drag&drop B gepeBe npoekTa. [Ans nepeTackMBaHusA OOCTYMHA Kak Of4Ha nporpamma, Tak U Heckornbko (Bbibop ¢
NoMOLLLIO yaepXaHus kHonku Shift n JIKM).
Vp,aneHwe MPUBA3KU nNporpaMmm
[na ynaneHus npuBsskn NporpaMmmMbl BOCMONb3YNTECh KOHTEKCTHLIM MEHIO NPOrpaMmbl, PpacronoXeHHON B Aepese
npoekTa B cucTeMHon nanke MeHexep 3agay:

~ [ MeHenxep zapay

v [ task_1
~ 1 2> programm_1
) programm_

Orenzate nporpammy

LS KommyHukaumm

PucyHok 4.31

BbibepuTte OTBA3aTHL NpOrpamMmmy

* nporpammMa GyaeT yaaneHa u3 cnvicka npuBs3aHHbIX NporpaMm;
« B CUCTEeMHoW nanke MNporpaMMHble 6roku B AepeBe NpoekTa nporpaMmMa NpuMeT CTaTyc HeNpUBA3aHHOM.

4.2.2.3 LUlnknuyeckas 3agava

LlVIKJ'II/I‘-IeCKaﬂ 3afaYva BbI3blBaeT nNpuBA3aHHble MporpaMmmbl nepunoanyvyeckm B COOTBETCTBUUM C  3adaHHbIM
nonb3oBaTenemM nHTepBasriom BpeMeHN.

CxeMma BbINOMHEeHMs Lumknmuyeckon 3agaym Ha MNIK npusegeHa Huxe:

BpemA Hayana UMKNa 3agaqm

Hauano CHHXPOHU3ALUS |
paboTsl BXOJ0B

v

dukcauus
3HaYeHwui
nepemMeHHbIX™

v

BeinonHeHue
NOTUKK

v

OTITGETTTE]
3HauYeHMuii
nepemMeHHbIX*

v

CUHXpOHU3aLUA
BbIXOA0B

v

PacueT yukna

v

OxupaHue
(naysa)

BpemA OKOHYaHWA LMKNa 3agaun

PucyHok 4.32

Brnokn, oOTMeYeHHble 3BE340YKOM (*), BBLIMOMHAOTCA TOMbKO NPUW  HamMYMKU  3aaHHbIX MOfb3oBaTenem
DUKCMPOBAHHBLIX 3Ha4YeHWA nepemMeHHbIX. Ecnu  dukcMpoBaHHblE 3HA4YeHUs OTCYTCTBYIOT, [AaHHble 6roku
MCKITHoYaoTCsa M3 LnKna.
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Mocne co3gaHus 3agayn HeobxoauMo 3adaTb HACTPONKK. [INs 3TOro OTKPOWUTE OKHO pefdakTopa 3agadn ogHuM U3
cneayoLwmx cnocobos:

» aBaxgabl WenkHute JIKM no anemeHTy 3apgaya B JEepPEBE NPOEKTa;
* BblbepuTe NYHKT OTKPbITb B KOHTEKCTHOM MEHI0 anemMeHTa 3aaya B JepeBe NpoekTa.

task_1* X

HacTpoiiku yMKn1uyecKoil 3agaum Ei:'

HpHODHTeT I'Ieplno,q BbI30Ba, MKC Konuwuecteo BLIZOBOB

50 1000 | | Orpanumts KoMMuecTBo BLIZOBOB:

PucyHok 4.33 — HacTponku LIMKNUYECKON 3afaym

3anonuure:

* [puoputeT — NpmopuTET BbINONHEHMS 3agadn. Yncno ot 5 o 50 co cnegyowmnmm 3aHaveHmnsamu: 50 -
CaMbli BbICOKUI, 5 — caMblii HU3KUI MPUOPUTET;
+ [lepvop BbI3oBa, MKC — Mepuof BpeMeHu (B MUKPOCEKyHAaX), MOCMe KOTOPOro 3agava 4omKkHa ObiTb
Bbl3BaHa B oMepeaHon pas;
+  OrpaHM4nTb KONIMYECTBO BbI3OBOB — MOCTaBLTE ranovky, U BBeAUTE YNCno, ecnu TpebyeTcs
OrpaHu4eHmne Konm4ecTsa BbI30BOB 3a4a4u;
B cny4yae HegonycTMMOro 3HavyeHust Noboro 13 napameTpoB OKHO BBoAa OyAeT BblgeNeHO KPaCHbIM LIBETOM:

* rone napameTpa He MOXET OblTb NyCTbIM;
* BBEOEHHOE 3Ha4yeHne He COOTBETCTBYET TUMY AaHHbIX, AONYCTUMbIA dhopMaT BBOAA LENOYNCTIEHHBI;
* BBe[EeHHOe 3Ha4yeHue BHe auanasoHa.

Mpun HaBegeHWM Kypcopa Mbiln 0TobpasuTcst coobLleHne ¢ TEKCTOM OLLNBKM:

MNepuwoa Bel30BaA KanuMussTaRA RRAnRAE

2uiabie D HexoppexkTHbli GopMaT napadeTpa Mepyon BLI30BA |,

PucyHok 4.34

Pasnen pepaktopa uuknuyeckon 3agayv NMpuBasaHHble NPOrpaMmbl COAEPXKUT CIUCOK NPUBSI3aHHbIX NPOrpaMMm B
nopsAKe UX BbINOMHEHWSI.

lNpvBAZaHHLIE NpOrpaMMbl
Wima nporpammel
programm_1

programm_3

programm_2

PucyHok 4.35

4.3 CoxpaHeHue u cOopKa npoeKkTa
CoxpaHeHue npoekTa
CoxpaHnTb BCE U3MEHEHWS B MPOEKTE MOXHO OOHUM U3 CeayoLLMX CnocoboB:

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

2. Haxatnem kHonku CoxpaHUTb NPOeKT Ha naHenu UHCTPYMEHTOB.
3. C nomoLubto coveTtanmsa knasuw Cir/+S.
MHdopMauus ByaeT coxpaHeHa B nanky NpoekTa, no nyTu, ykasaHHOMY Mpy CO34aHUM NpoekTa.

HecoxpaHeHHble n3aMeHeHust o6o3HaqatoTcs B ALTA IDE 3HaukoM * psigioM C Ha3BaHWEM BKINaOKM:
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Hactpoiikm coeamHenna* X

PucyHok 4.36

Mpy nonbiTke 3aKpbITb BKMNAAKy, COOEPXXallyld HECOXpPaHEHHble W3MEHEeHWsl, 0TobpasnTCs OuanoroBoe OKHO C
npeanoXeHMeM CcoxpaHuTb u3MeHeHus. B cnyyae BbiGopa [da uvHdbopmauusa, cogepxkallasca BO BKnagke
coxpaHuTcs B npoekTe. [Npu Bbibope HeT Bknagka 3akpoetcs 6e3 coxpaHeHUst U3MEHEHWA.

Co6opka npoekTta

C6opka npoekTa — 3TO MPOLECC MOArOTOBKM MpOEKTa K 3amnycky Ha ycTpoicTBe. B xome cOopku Bce dhaiinbl
npoekta obpabaTbiBaloTCcA U MNpeobpasyloTcs B UCMOSHSeMble aiinbl C MPUIMOXEHWEM, KOTOpble copepkaTt
nonb3oBaTesbCKyo NporpaMMy 1 MOTyT ObITb 3arpy»KeHbl U BbINOSNHEHbI Ha YCTPOICTBE.

[nsa COOpKM NpoeKTa HaXMUTE KHOMKY . Ha naHenu nHcTpymeHToB. ALTA IDE aBTOMatmMyecku BbINOMAHUT
COXpaHeHue BCeX BKMaZoK, B KOTOPbIX MPOU3oLLnM usmeHeHusi. KHomka nepenger B crtatyc peanu3auum cb6opku

Mocne okoH4aHus cbopkm B nanke .../{l1anka ¢ npoekmom Alta}/Build/dev/out renepupytotca Tpu anna:

DT KOMMBHOTED JokymeHThl Alta Project_1510 Build dev out
1A - [aTta u3MeHeHWA Tun Pasmep

[ | libplc_prg.so 24.08.2026 14 ®arn "SO”
B libsys_prg.so 24.08.2026 14 Maiin "SO"

. plc_prg.out 24.08.2026 14 Wireshark capture ...

PucyHok 4.37

MHdopMaLmoHHble coobLLeHNs, NpeaynpexaeHns, a Takke BO3MOXHbIE OLUMOKM, BO3HMKLIME B npouecce cbopku,
OynyT oToOpaxaTbCsl B OKHE BbIBOAA, PACMONOXEHHOM B HUXHEN YacTh ocHoBHOro okHa ALTA IDE.
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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:

39



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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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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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

PaGota c napameTpamu
HaxxmMuTe Ha CTPOKy C Ha3BaHWeM rpynmnbl NapaMeTpoB, YTOObl OTKPbITb CMMCOK NapaMeTpoB rPpynmnbl U BbIMOMHUTL
NpocMOoTp/NPuUBA3KY/3anunch (B 3aBUCUMOCTM OT TMNa AocTyna).

BHUMAHUE
Onsa MNNK110 nogaepxka napameTtpoB Bo Bkraake MNepudcepusa peannsoBaHa He NOMHOCTLIO: cpeaa

HaxoauTCS B NOCTOSIHHOMN ﬂ,OpaGOTKe, nB TeKyLLI,eﬁ BepCcuun npmuBA3Ka nepemMeHHbIX n/vnn 3anuck 3Ha4YeHNM
Aand 4acTtn napamMmeTpoB MOXET HE NMPUMEHATbCA.

Yacel
lMapametp J IHauenme/Tle... Twun goctyna Tun faHHbLIX JHaYeHMe No ... Maks eHM MuH. HaueHue KommeHTapuii
EKYLWIA uac YreHue BYTE EKyILWIA uac
EKYLWMA MecaLy YreHune BYTE Tekywmin Mecal,
EKyIWWIA AeHb YreHune BYTE TekylWWid AeHb

EKYLWWIA rog YreHue WORD Tekywmid rog

Tekywee un EKYHA, Yrenue BYTE Tekywee uncno d

Tekyuwee UACND MAHYT YreHue BYTE Tekywee uicno M
Cumewenre no UTC B MMHYTax YteHue INT CmeweHune no U

Cucremnoe spewma DT YreHue DT CucremHoe Bpem|

PucyHok 5.9

I'Iapameprl, AOCTYynNHbIe And BBoAa:

+ 3HauyeHuel/llepeMeHHas — BBeAWTE 3HAYEHME UMM MPUBSKUTE NMEPEMEHHYIO K NapameTpy. [pu npuesske
nepemMeHHON JOCTYNHO aBTOL4OMNOSTHEHWE;
*  KommeHTapuim — nonb3oBaTenbCKUi KOMMEHTaPUN.

Mons, 3anonHAeMble aBTOMaTU4Y€CKM (TONBLKO AN MPOCMOTPA):

* MapameTp — HavMeHOBaHWe NapameTpa;

+ Twun poctyna — yTeHue/3anuce;

* Twvn paHHbIX — TUN AaHHbIX NAapaMeTpa;

* 3HayeHue No yMONYaHUIo — 3Ha4YeHNe MO YMONYaHMIO;

+ Makc. 3HaYyeHMe — MakcMMarbHOe 3HaYeHue napameTpa;
* MwuH. 3Ha4YeHne — MVUHMMarnbHOE 3HaYeHne napamMeTpa.
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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 NOMOLbIO KHOI'IKI/IE Ha NaHenun MHCTPYMEHTOB;
+ [maBHOe MeHIO — OHNanH — 3anucartb cCOOpPaHHbLIN NPOEKT B Npudop.

Mepepn 3arpy3kon aBTomaTMyeckn dyaer BbinonHeHa cbopka npoekTa.

CospaHHoe npunoxeHue 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. SaI'IYCTVITe BbIMOJIHEHNE NPUNOXEHUA KHOMKOW E Ha naHenm NHCTPYMEHTOB.
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2. Haxmute KHONKy nepexona B pEXMM OHNanH E

B pexvme OHMaiH MKOHKa E CTaHeT 3eMeHoro LBeTa, Ha naHenu UHCTPYMEHTOB MOSIBUTCA naHenb oTnaakv. B
[epeBe NpoekTa 0ToBPasATCcs MKOHKK, 0603HavYaloLwme cTaTychl 3a4aq:

3agadva BbINonHAeTCs BbinonHeHue 3agaym B pexunve OHNaunH

I'Iayaa B BbINOJTHEHUU 3a4a4M I'Ipm BbINONTHEHUU 3aa4yun NpuBA3aHHaaA nporpaMmma gocturna
TOYKM OCTaAHOBAQ, Tpe6yeTC$| AencTeume nonb3osaTtend ans
npoaomkeHnsa BbINOJIHEHNA NporpamMmmbl

AKTUBHas 3agava YkasblBaeT Ha 3afavy B AepPEBe NPOeKTa, a Takke Ha CTPOKY B
NporpaMMHOM Kofe, BbINOMHAOLLYIOCS B AaHHbIA MOMEHT

Bo3amoxHble ownMbKM Nnpu nepexoae B OHManH

1. B cnyuae, ecnv npunoxeHue 3arpy>KeHHOe B YCTPOCTBO HE COBMadaeT C 3anyLLeHHbIM NPUIOXKEHNEM,
0TOGPa3snTCs MHGOPMALMOHHOE OKHO:

A HeBO3MO)XHO NepenTn B pe)XxuM oHNanH

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

PucyHok 5.13

3arpysuTe akTyarnbHoe NPUMoXXeHne Ha YCTPOMCTBO 1 BbIMOMHUTE 3anyck pexuma OHMNaiH NoBTOPHO.

2. Ecnu K ycTpoicTBY OAHOBPEMEHHO NOAKIOYEHbI HECKOSBKO NOMb30BaTenen, U YCTPOMCTBO YXKe HaxoauTcst
B PEXMME OHNalH, TO Nepexop BbINOSIHEH He OyaeT:

He ypnanocb nepeiTtu B pexxuMm OHnamH X

YCpOoMCTBO 3aHATO APYrUM
nonb3oBaTenem

PucyHok 5.14

[ns BbIXxoAa 13 pexunma oHfnarH, HanpumMep, YToObl BHECTW KOPPEKTUPOBKM B MPOrpaMmy, HaKMUTE KHOMKY E Ha
naHenn MHCTPYMEHTOB.

5.5.2 Pepaktop ST B pexnme oHnavH. OTnagka nporpamMmbl

Mpn nepexoge B pexuM OHMaWH WHTepdenc BKNagkM pegaktopa ST npuobpetaeT psg OTNUYUTENbHbIX
ocobeHHOCTen, a B paboyen obnactn oTobpaxkatoTcs 3MNeMeHTbl, HEKOTOPble M3 KOTOPbIX AOCTYMHblI TOMbKO B
peXnumMe OHMawH;
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To4ka
0CTaHoBa

OkHO
npocMoTpau
BBO/1a 3HaYeHUA

nepemMeHHok Tabnuua

NOKansHbIX
NepeMEHHbIX

PucyHok 5.15 — Pepgaktop ST B pexume oHnamH

BBop n hmkcauma sHavyeHus nepemMeHHoMn

1. [ns BBoAa 3HayeHUs nepemeHHon ABaxabl HaxxmuTe JIKM B ogHOM 13 cneayoLmx anemMeHToB
MHTepdenca:

* B KOAe NporpaMmbl B OKHe NPOCMOTpa, NpeAHasHa4eHHOM Ans BBOAA 3HAaYEHWS MEPEMEHHON;
* B Tabnuue nokanbHbIX NepemMeHHbIX B cTonbue "lMNoarotoBneHHoe 3HavyeHune".
OTKpoeTCsa OKHO BBOAA 3HAYEHUS NEPEMEHHON:

| ] ®ukcuposaTb 3HaueHMe

=] MogroToBUTb o

PucyHok 5.16

2. Begute HeobxoauMoe 3Ha4YeHMEe N HaXMUTE:
* MopgroroBuTb — NepemeHHas byaeT NOAroToBNeHa Ansi NocneayoLen 3anmcu:

999 <777>

PucyHok 5.17 — OTo6paxkeHne NOAroToBIEHHOro 3HaYeHUsl NepeMeHHOM B Koge NporpamMmmbl

» 3anucatb — BBeAEHHOE 3Ha4YeHue ByaeT 3anmcaHo. Takke C NOMOLLbIO KHOMKK 3anucaTb MOXHO
3anucaTb paHee NoAroToBMEHHOE 3HaYeHVE NEPEMEHHOMN.

* YcrtaHoBuTe 4ekbokc DUKCUpoBaThb 3HaYe€HUe ecnn Heobxoanma purkcalms 3Ha4eHus
nepemMeHHon. 3adnKCMPOBaHHOE 3HAYEHWE NepeonpeaenseT TeKyLLee 3Ha4YeHNe NepeMeHHON,
nepeMeHHasi COXpaHseT CBOE 3HAYEHWEe Ha rpaHuLax LuKna: o Hayana BblNoMHEeHNst MporpaMMbl U1
nocne.

NMPUMEYAHUE
3HayeHne HEKOTOPbIX NEePEMEHHbIX 3ahMKCUPOBATbL HEBO3MOXHO (Hanpumep, BpeMeHHbIe
nepemeHHble). B aTom crnyyae yekbokc dukcupoBaTb 3HaYeHue OyaeT OTCyTCTBOBATb.

q)VIKCI/IpOBaHHOG 3Ha4YeHne MOXXHO KaK NoarotoBUTb Tak U 3anmncaTtb.

777 <22&8>

PucyHok 5.18 — OTo6paxeHune 3achMKCUPOBaHHOIO NOATOTOBNIEHHOIO 3HA4YEHUA
nepemMeHHoOM B Koge NporpaMmmbil
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Mpu nocnepytoLen 3anncu NOAroTosneHHoe prKCMpoBaHHOE 3HaYeHWe Takke 3anuLleTcs ¢
ukcauuen;

PucyHok 5.19 — OTo6paxeHue 3achuKCMpoBaHHOIO 3Ha4YeHUS B Koe NporpaMmmsbl

Ecnu BBectuM HemonycTMmoe 3HayeHue MnepemMeHHOW CTpoka BBoga OyaeT BblaeneHa KpacHbiM, 0TobpasuTcs
WHpopMaLmoHHoe coobLieHne 06 owwmnbke.

Y706k 3aKpbITb OKHO BBOAA NepemeHHon Haxmute Esc nnm JIKM B niobor obnactu BHe okHa.

YT106bl OYMCTUTL NOArOoTOBIIEHHOE 3HAYEHUE UM CHATb (hUKcaLumIo NepeMeHHON BOCMNONb3yNTECh KOHTEKCTHBIM
MEHI0 NepeMeHHON:

Twn AaHHbIX

word

CHATL GHUKCALMHD

OuuncTUTh noaroToBNeHHOE 3HadYeHuWe

PucyHok 5.20

3anucaTb Bce NoAroToBIEHHbIE 3HAYEHMS nepemMeHHbIX MOXXHO:

G|
*  C NMOMOLLbIO KHOMKMU Ha naHenun oTnagku;
« unu MMaBHoe meHl0 — OTnagka — 3anucatb BCe 3HA4YeHUS.

3adukepoBaTh 3HaYeHUs BCEX MEpPEeMEeHHbIX B MNPOEKTe MOXHO C nomollblo MnaBHoe MeH—OTnagka
—®UKCUpoBaTb BCe 3HAYEHUS.

CHATb dmKcaLmio 3Ha4YEHUI Y BCeX NEPEMEHHbIX B MPOEKTE MOXHO:

*  C MNOMOLLbIO KHOMKM E Ha naHenu oTnagku;
* unu MMaeHoe MeHIo — OTnagka — CHATL YMKCaLUMIO Y BCEX NepeMeHHbIX.

Touykun ocTaHoBa

To4ykn ocTaHoBa 3aaroTCs AN OCTAaHOBKW BbIMOMHEHWUSI MporpaMmmel Ha onpegeneHHon ctpoke. NMpu gocTuxeHum
TOYKM OCTaHoBa NpunoxeHwe Gyger aBTOMaTUYeCKW OCTaHaBnMBATbCS. OTO MO3BOMSET, HaNpuUMeEp, BbINOMHATb
nporpamMmmHble Onoku Mo waram, WM onpefdensTb Kakue 3Ha4YeHUs MMEeKT NepeMeHHble MpoekTa B MOMEHT
BbINOSTHEHMS OMNpedeneHHbIX ycnoBun. Pabota ¢ TodkamMu OCTaHOBa AOCTYMHA Kak B OHMNaWH, Tak U oddpranH
pexume. Toukm ocTaHoBa 0603Ha4aloTCH crieBa OT HyMepauuy CTPOK NPorpaMMHOro Koaa:
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BosMoxHo
YCTAHOBUTL TOUKY RESAULT'

RESAULT| 0 |:

OCTaHoBa

Touka
0CTaHOBa
yCTaHOBIEHa
END_IF

Touka
0CTaHOBa
OTKMO4eHa

suml (

PucyHok 5.21

YctaHOBUTbL TO4YKY OCTaHOBa MOXHO OOHMM U3 cneayrLimnx cnocoboB:

* HaBeguTe Kypcop MbILM Ha Mapkep BO3MOXHOIO MECTa YCTaHOBKM . cnesa OT NporpaMMHOro koga u
Haxxmute JIKM;

*  HaXMUTE KHOMKY . Ha naHenu otnagku unu Bolbepute MaBHoe MeH—OTNagka —BkNOYMTL BCe
TOYKM OCTAaHOBA — BCe TOYKM OCTaHOBA B nporpamme 6yayT yCTaHOBMNEHbI;
* OTKpPOWTE KOHTEKCTHOE MEHIO TOYKM OCTaHOBA CrieBa OT MPOrpaMMHOrIo koga v Bbibepute AKTUBUPOBATD.

NPUMEYAHUE
Toukn ocTaHOBa MOXHO YCTAHOBUTL HE BO BCEX MecTax koaa. BosmoxHble MecTa 0603Ha4YeHbl Mapkepom
YpanuTb BKITIOYEHHbIE UK OTKIMHOYEHHbIE TOYKM OCTaHOBa MOXHO OAHMUM 13 CregytoLmx cnocobos:

MecTa yCTaHOBKM.
* HaBegwuTe KypCOp MbILLM Ha TOYKY OCTaHOBa CfieBa OT NPOrpaMMHoOro koga u Haxmvute JIKM;

*  HaXXMWUTE Ha KHOMKY . Ha naHenu otnaaku unu euibepute MaBHoe meHw—OTNaaka —YQanuTb Bee
TOYKM OCTaHOBa — BCe TOUYKM OCTaHOBa B NporpaMmme 6yayT yaaneHsol;
¢ OTKpOWTE KOHTEKCTHOE MEHIO TOYKM OCTaHOBa CreBa OT NPOorpaMMHOro koga v BelibepuTe YAanuThb.

OTKNIOYUTb YCTaHOBJ1EHHbIE TOYKM OCTaHOBa MOXXHO OOHUM U3 criegyrownx cnocoboB:

*  HaXMWUTE Ha KHOMKY . Ha naHenu otnagku unu Bolibepute MMaBHoe MeH—0OTNaaka —OTKNIOYMTL BCe
TOYKM OCTAaHOBa — BCe TOYKW OCTaHOBa B Nporpamme GyayT OTKMOYEHb;
e OTKpOWTE KOHTEKCTHOE MeHI0 ToukM OCTaHOBa CneBa OT NPOrpaMMHOro kofa 1 BbibepnTe OTKNHOUUTD.

BknounTtb OTKINMKYEHHYI0 TOYKY OCTaHOBa MOXHO C MNOMOLLbK KOHTEKCTHOINO MEHK TO4YKM OCTaHOBa cClieBa OT
nporpaMmmMmHoOro Kkoga: Bbl6epl/ITe NYHKT Bknountb.

I'Ipw nepexoge B pPeXuUM OHMNanH HEKOTOpble BKIKYEeHHble WU OTKIIOYEHHblIe TOYKM OCTaHOBa MOryT CTaTb
386J'IOKI/IpOBaHHbIMI/I . Ha 386]'IOKI/IpOBaHHbIX TOYKax BbiNOfIHEHNE KOAa OCTaHaBINMMNBATbCA HE 6y/:|,eT.

MowaroBas oTnaaka

Korp,a BbIlNMOJIHEHME NpOorpamMmMbl OCTAaHOBJ1EHO B onpe,u,eneHHoﬁ TOYKe, MOXXHO NPOCMOTPETb 3Ha4YeHUA NepeMeHHbIX
npoekTa B JaHHbIH MOMEHT BpeMeHW. BbINONHAA NpOeKT B MOLIArOBOM peXnMe eCTb BO3MOXHOCTb MPOBEpUTb
nornyeckyro KOppeKkTHOCTb NporpaMmmbl.

1. YT0ObI I'IepeVITVI K MeCTY OCTaHOBKW BbINOJIHEHNA NPOrpaMMHOro Koaa:

=
*  HaXXMUTE KHOMKY . Ha naHenu oTnagku;

» unu Bblbepute MMaBHoe MeHI0 — OTnagka — MepeinTn K MecTy OCTaHOBKM.
CTpoka Ha KOTOpOii OIS0 MPUOCTAHOBIIEHO BLIMOSTHEHME NpOorpamMmbl GyaeT BblaeneHa.

2. [1ns BO306GHOBNEHUS BbINONHEHWSI MPUIOXKEHMWS MOCIIE OCTAHOBKU HAXXMUTE KHOMKY E Ha naHenm
oTnagKu, UM NCcnosnb3ynTe KOMaH4bl ANS NOLWAroBOro BbIMOITHEHUSA NPOrpaMMbl PacnosioXeHHbIE Ha
nadenu otnagku, nnoéo B FmaBHom meHo — OTnagka:
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BbinonHeHune TekyLen cTpoku koga. Ecnn B ctpoyke
Lar BHyTpb BbI3bIBAETCS NPOrpaMMHbI 6roK, 3aX0AnT BHYTPb
nporpaMmmHoro 6mnoka

MpoOonkaeT BbINOMHEHNE BCEro Kofa TeKyLLEero
Lar Hapyxy nporpamMmHoro Grioka 1 Bo3BpaT K CTPOYKe Kofa, OTKyAa
npousoLLEen nepexod BHYTPb NporpaMmHoro 6rioka

BbinonHeHwe TekyLen cTpoku koga. Ecnu B cTpoyke
Lar noBepx BbI3bIBAETCSI NPOrpaMMHbI 6roOK, TO KO4 NPOrpaMmMHOro
Grnoka BbINOMHSETCS MONHOCTLIO, 6e3 3axoaa BHYTPb

5.5.3 Tabnuua nokanbHbIX NepeMeHHbIX

[MepemeHHble NpoekTa oTobpaXaloTca B Tabnuue nepeMeHHbIX, KoTopas AOCTyMHa ANns NpoCMOTpa TOMNbKO B
pexnme OHNaWH:

Tun paH... 3 u MoaroTo..

a BOOL

Temp REAL

FB

ou..

RESAULT

PucyHok 5.22 — Tabnuua nokanbHbIX NepeMeHHbIX

Kaxgomy nporpammMHOMY KOMMOHEHTY COOTBETCTBYEeT CBOSi Tabnuua nepemeHHbix. Kaxpas nepemeHHas
oTobpaxkaeTcsl B Tabnuue B nopsiake oObsBNeHNs, B €AMHCTBEHHOM 3K3EMMIIsSipe, BHE 3aBUCUMOCTU OT KONM4ecTBa
MECT UCMOb30BaHMS B NporpamMmme.

Tabnuua nepemMeHHbIX COAePXUT:
NMsa — ums nepemMeHHo B Koge nporpamMmsi;

Tun paHHbIX — oamH u3 TunoB: BYTE, WORD, DWORD, INT, DINT, REAL, STRING80, STRING21. Cwm.
noapobHee pasgen Tunbl NepeMeHHbIX

3HauyeHMe — Tekyllee 3HayYeHUMe NepeMeHHOW. 3HaydeHue MOXeT OblTb (PUKCUMPOBAHHbLIM, B 3TOM Cly4vae
nepeMeHHasi COXpaHsieT CBOe 3HaYeHue Ha rpaHuuax uukna. B cnyvae otcyTcTBUS cbukcauum nepemeHHas oyaer
NPUHMMAaTL 3HaYeHMe Nony4YeHHOe B XOAE BbINOMHEHUSI MPOrpaMMbl;

MoprotoBneHHoe 3HaYeHWe — 3Ha4YeHue, KOTopoe OyaeT MPUCBOEHO MEePEMEHHOW Mocre KoMaHAbl 3anucu
nepemMeHHOMN.

UTto6bl 3agaTh 3HaYeHUe nepemMeHHon asaxabl Haxmute JIKM B cTonbue nogrotoerneHHoe 3HadveHne. OTKpoeTcs
OKHO BBOAA AaHHbIX. [NlogpobHo paboTa B 0OKHe BBOAA AaHHbIX onvcaHa B pasgene Pegaktop ST B peXxvme OHMNarH.
Otnagka nporpamMmmbi.

OToGpaxeHue BNOXeHHbIX NepeMeHHbIX

I'IepemeHHble TUNa CTPYKTYP M MacCMBOB N [OpYyrne COCTaBHble TUMbI (pO,EI,I/ITeJ'IbCKI/Ie nepemeHHble), KOTOpble
cogepiKaTt BJIOXEHHble OaHHble (p,oqepHme I'Iep6MeHHbIe) ) 0T06pa)KaIOTCF| B Tabnuue nepemMeHHbIX C Mapkepom

/7 sum
BJTOXXEHHOCTU nepea MMeHeM:
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* PopauTtenbckaa nepeMeHHas — 3TO NepeMeHHasi COCTaBHOrO TUNa, BKIovatoLas B cebs apyrue
nepemMeHHble.

* [oyepHue nepeMeHHble — 3TO OTAESbHbIE ANEMEHTbI, BXOASALLME B COCTaB poaAUTENBLCKOW NepeMEHHON,
Hanpvmep Nons CTPYKTYpPbl UMK 3NIEMEHTbI MaccuBea.

>
UToObl pa3BepHyTb OTOOpaXeHne OOYEPHUX MEPEMEHHBLIX HaXMUTE Ha 3HAYOK , B Tabnuue oTtobpasatcs
BMOXEHHbIE NepeMEHHbIE, KOTOPbIE TaKKe MOTYyT COAepXKaTb LOYEPHME NEPEMEHHDIE.

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

Twn AaHHbIX

word

CHATE GHUKCALMHD

OuuncTUTh noaroToBNeHHOE 3HadYeHuWe

PucyHok 5.23

CHATb chuKcaumio - ocBoGOXKAEHME 3HAYEHMS] NepeMEHHO OT dmKcauum.
OuYUCTUTbL NOArOTOBIIEHHOE 3HaYeHue - yaaneHne NoAroTOBNEeHHOro 3Ha4YeHUs epeMeHHON.

BblaeneHne HECKOMbKMX MNepeMeHHbIX [JOCTYMHO C NOMOLbK  yaepxuBaHua knasuwn  Shift +JIKM -
nocnegoBaTenbHoOe BblaeneHune, nuobo knasuwm Ctri+JTIKM - BbibopodHoe BbigeneHne CTpoK. Beloenntb Bce CTPOKK
C NepeMeHHbIMU MOXXHO C MOMOLLbIO codeTaHns knasumw Ctrl+A.

5.6 Modbus

Modbus — OTKpbITbIN KOMMYHMKAUWMOHHBIA MPOTOKOS, OCHOBaHHbIN Ha apxutektype Master-Slave (Begywwimi-
BELOMbIN).

Master (Beayluee yCTPOWCTBO) - ABMAETCA MHMLMATOPOM OOMEHa M MOXET CYMTbIBATb W 3anuCbiBaTb AaHHble B
slave-ycTponcTsa.

Slave (Nog4MHEHHOE YCTPOMCTBO) - OTBEYAET Ha 3anpocbl master-ycTpomcTBa, HO HE MOXET CaMOCTOSITENbHO
WHULMMpPOBaTb OOMEH.

B ALTA IDE ucnonb3aytoTcs ABe OCHOBHbIE peanu3auuu npoTokona:
1. Modbus Serial ons nepegaym gaHHbBIX € UICNONB30BaHMEM NocneaoBaTenbHbIX MHTEPdENCOB (Camblii
pacnpocTpaHeHHbIn RS-485). imeeT aBa pexuma nepegayn AaHHbIX:
* Modbus RTU - nepegava gaHHbIX B GBUHaApHOM BUAE;
* Modbus ASCII - nepegayva gaHHbix B Buae ASCII cumBornos;
2. Modbus TCP gnsa nepegayum gaHHbix Yepes cetn TCP/IP (yawe Bcero ncnonbsyetcs Ethernet).

YcTpolicTBa B pexume Slave onpenensitoT NpoTOKOS B 3aBMCMMOCTU OT BblopaHHoro nHtepderica: UART unu TCP.
[ns yctpowicts B pexxume Master Heobxoammo BeibpaTb NPOTOKON Npu gobasneHnm.

[ns opraHusaumn obMeHa AaHHbIMU B CETU Yepe3 MHTepdelc CBsA3N HeOOX0AMMO YCTPONCTBO B pexume Master
ANA MHUUMaUMU oBMeHa JaHHbIMU.

B cnyyae wucnonbsoBaHusi npoTtokoria Modbus Serial B ceTM MOXeT npucyTCTBOBaTb TONMbKO OOHO master-
YCTPOMCTBO M HeckorbKo slave-yctporcts. B ALTA IDE Slave-ycTponcTsa He NogaepXuBatoT LUMPOKOBELLAaTENbHYHO
paccbIfKy.

B cetn Modbus TCP Ha oawH IP-nopT MOXHO nogkniounTb A0 255 onpalwuvBaembix yCTpoucTB. Kpome Toro,
YCTPONCTBO MOXET OAHOBPEMEHHO BLINONMHATL PYHKLUMK master u slave.

3anpoc master-ycTponcTsa K slave-yCcTponcTBy COAEPXKMT:

+ Slave ID — agpec slave-ycTpoicTBa;

*  Kop cbyHKUMU — NpruMeHsieMbIn K slave-yCcTponcTBay;

+ [aHHbIe — agpec NepBOro perncTpa n Nx KONMYecTBo (B Cryyvae 3anvicu — Takke 3anucbiBaemble 3HaYeHUs).
*  KOHTpOnbHYI0 CyMMy — [5151 NPOBEPKUN LIeNOCTHOCTN AOCTaBNEHHOro nakeTa.

51



5 Pabota c ycTponicTBOM

OTBeT slave-yCcTponcTBa UMEET CXOXYH0 CTPYKTYPY.

3anpoc master-yctponctesa npeacraensiet cobon obpalleHne K ogHoOM M3 obnacTten namaTu slave-yctponcTsa C
nomMoLLblo onpegeneHHon pyHkumn. ObnacTb NaMAT XapakTepU3yeTCs TUMOM XPaHSLLMXCS B HEN 3HaYyeHun (buTbl/
perncTpbl) U TUNOM AOCTyNa (TONbKO YTEHWE UMM YTEHNE U 3aMnK1Chb).

Cneuundmkaumsa Modbus onpegenseT crneayiolie BapuaHTbl pasMelleHns aHHbIX B NaMATK slave-ycTponcTBs:

* HesaBUCUMble obnacTu NamaTy;
* 0o0Ouwasa obnacTtb NamMsaTy.

B ALTA IDE nogaepxaH BapuaHT ¢ 06LLeln 0bnacTbio NamMsaTh: K OOHUM U TEM Ke OaHHbIM MOXHO MONy4MTb OOCTYN C
NOMOLLbIO HECKONBLKMX (yHKUMA Modbus.

Ons KoHUrypnpyemMbix yCTPOWCTB MNPOM3BOAMTENb MNPeOoCTaBMsieT KapTy PEerucTtpoB, B KOTOPOW COAEPXKUTCS
uHcpopmaums ob agpecax U Tunax napameTpoB yCTpowcTBa. [nsa nporpammMupyeMbiX YCTPOWCTB MOMb30BaTesb
hOpMUPYET TaKylo KapTy CaMOCTOATENbHO C MOMOLLbLIO cpedbl paspaboTku. CyLecTBYIOT YCTPONCTBA, B KOTOPbIX
coyeTatoTcad oba pacCMOTPEHHbIX Cryvas — y KapTbl PErNCTPOB €CTb (PUKCUPOBAHHAs 4acTb, KOTOPYK MOXHO
OOMOMNHUTL B COOTBETCTBMM CO CBOEW 3afaven (HO agpeca A4eek He JAOIMKHbI nepecekaTbes).

NPUMEYAHUE
B HekoTOpbIX yCcTponcTBax 06nactu NnaMsTu HanoXeHbl Apyr Ha apyra (Hanpumep, Ox n 4x) — 1. €. eCTb

BO3MOXXHOCTb 06pau.|,aTbc;| pasHbIMU (byHKLI,VIFlMI/I K OOHMM N TEM Xe si4yerkam namsaTu.

®DyHKUMA onpedensder onepaumio (YTeHuWe/3anvMcb) M obnacTb NamsiTu, C KOTOpoW 3Ta onepauus Gyger
nponseegeHa. Hmxke npuBeneH cNMcok Hanboree 4acTo NCNonb3yeMbiX PYHKLMIA:

Tabnuua 5.2 — OcHoBHble hyHKUuK npoTtokona Modbus

Kopn cdbyHkumm Uma cpyHKuun BbinonHsiemas KomaHaa

3 (0x03) Read Holding Registers UTeHne 3Ha4YeHn N3 perucTpos
XpaHeHus

4 (0x04) Read Input Registers YUTeHne 3Ha4YeHn N3 perucTpos

BBOAA
o : 3anncb 3HavYeHus B OAMH perncTp
6 (0x06) Write Single Register XpaHeHMs
16 (0x10) Write Multiple Registers 3aruCb SHAUEHNI B HECKOMbKO

PerncTpoB XpaHeHusi

HacTtpoliika 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 5.24

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 5.25 — 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 5.26 — 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 5.27 — 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 5.28 — Tabnuua cnucok yctponcts 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 5.29 — [lo6aBneHue uHtepcgenca UART

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

~ &5 modbusmasterUART 1

& UART1_modbus_master_1

PucyHok 5.30 — UHTepdeinc UART B gepeBe 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 5.31 — Hactponku 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 5.32 — lo6aBneHue Modbus Slave S e
Device TCP

MepewmeHoBaTh F2

Yaanute Delete

PucyHok 5.33 — [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 5.34 — 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 5.35 — 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, AuanasoH 3Ha4eHUn ot
0.0.0.0 mo 255.255.255.255;

MopT (Tonbko ans Modbus Slave Device TCP) — nopT, ncnonb3yembivi Anst obmeHa, AvanasoH 3HaYeHumn
oT 1 go 65535 (no ymonuanuto - 502);

KommeHTapuin — nonb3oBartenbckuii KoMMmeHTapun. OTtobpaxaeTcs B Tabnmue CNnMCcoK yCTPOUCTB
BKnagku pegakropa Modbus Master.

MapameTpbl o6MeHa:

Mcnonb3oBaTb napameTpbl 0OMeHa U3 MacTepa — B Cly4ae YCTaHOBKW Yekbokca BHECEHNE AaHHbIX
OyoeT HegocTynHO, ByAyT MCNONb30BaHblI 3HAaYeHUs, BBeAeHHble BO Bknaake pegaktopa Modbus Master.
Ecnn yekBokc OTKMOYEH, Ans ycTponcTea byayT cnonb30BaTbCs MHAMBMAYaMbHbIE NapaMeTpbl 0bMeHa:

TanmayT, MC — BpeMms OXuaaHUs OTBETa OT slave-ycTponcTtsa, 4onycTuMbIN AnanasoH ot 20 go 6000 mc.

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

4. 3anonHuTe KapTy TEroB.

Kapta TeroB conocrtaBnsiet nepemeHHble ¢ peructpamm Modbus (agpecamu). OamH Ter MOXeT BKMtoYaTb
HECKOJbKO PErncTpoB.

Hactpovite 06wwwme ans Bcewn kapTbl TErOB NapaMmeTpbl:
MNMopsaaok perMcTpoB — HACTPOWKa Nopsgka Crnos 1 nopsaka 6anTt Ans nepegadv master-yctponcTsy.
[o6aBuUTb Tery MOXHO OAHUM 13 CNIOCOBOB:

a. Haxwmute kHonky [lo6aBuThb Tern. OTKPOETCst OKHO CO3AaHNs TErOB:

CospaHue Teroe

Anpec HaYaNbHOTO PerncTp:

Twn AaHHBLIX

PyHKUMA

Konunuecreo Teroe

OTMEHUTL Cospatk

PucyHok 5.36

* Apapec HavyanbHOro perucTpa — 3agaeT aJpec Ha4danbHOro perncTpa, agpeca 3agatTcst
HauMHas ¢ ykasaHHoro. [locTyneH BBOA B AECATEPUYHOM U LLeCTHaALaTepuyHoM cbopmarte (C
npecukcom 16# n 0x);

e Twn AaHHbIX — TUM JaHHbIX TEra;

*  DyHKUUA — onpegensieT onepauuio (YTeHne/3anucs) n obnactb NnamaTn, C KOTOPOK 3Ta
onepauus 6yaeT npomnsseneHa. Cnucok yHkumi, nogaepxmnsaemeix B ALTA IDE npuBegeH B
pasgene Modbus;

* KonuuyectBO TeroB — KonnmyecTBo TEroB, KOTOpOe TpebyeTcs co3naThb.

HaxmuTe kHonky Co3aaTthk. B kapTe TeroB oTobpasnTtcsa MHpopmMauusi, CornacHo BBEAEHHbIM AaHHbIM.
b. HaxmuTe kHonKy "+" pacnonoxeHHyto B ctonbue Aapec Tabnuubl TEros.

Aapec DEC . Tun AaHHBIX DyHkLMA 3HaveHue/[lepeMenHan

WORD 3 (0x03)

WORD

PucyHok 5.37

B atom crniy4yae Term nobaenstoTcs no OOHOMY, Ha4MHaaA C agpeca, criegyrollero 3a agpecom
nocnegHero oTpenakTnpoBaHHOro Tera.

5. [pu HeobXxoAUMOCTM OTpeAaKTUPYNTe 3HaYEHNS B TabnuLe Teros
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Anpec

Aapec DEC
‘ h

B none agpec yka3biBaeTcs Anana3oH permcTpos,
KOTOpble 3aHMMAaET CO3OaHHbIN TEr.

Onsa nepekntoyeHus cpopmata eeoga (DEC/HEX) —
Ha)XMUTe Ha 3aronoBok cTonbua Agpec v Bbibepute
HY)XHOE 3Ha4YeHue 13 BbiNnagatoLLEero cnmcka.

Ona peaakTMpoOBaHUA 3HA4YeHUA — ABaXdbl HAXMUTE
JIKM no siueinike 1 BBeAnTE HOBOE 3HAYEHNE

Tun paHHbIX TN AaHHbIX
WORD
BYTE

DINT
DWORD
INT

REAL
STRING21
STRINGS80

WORD

KnukHute JIKM no ayeike u BbiGepuTe n3 BbinagatoLlero
cnucka Hy>XHoe 3HavyeHune

PYyHKUMA

DyHKUMA
0.

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

06 (0x06)

16 (0x10)

Knuknute JIKM no ayeike n BbiGepuTe 13 BbiNagatoLlero
CMUCKa HY>KHOE 3HaYeHne

Cnuncok gyHkumin, nogaepxunsaemMbix B ALTA IDE
npuseaeH B pasgene Modbus

3Hauenwve/llepemerHasn

12

3HaueHue/
MepemeHHasn

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

NpvBsA3Ka NepemMeHHON-BXoAa ANs YTeHUs
perucTpa B nporpaMme;

npuBsi3ka NnepeMeHHon-BbIxoda Ans 3anvcu
pervcTpa U3 nporpaMmbil;

BBO/ 3Ha4YeHUs (KOHCTaHTbI) AN 3anucu
perucTpa

KommeHTapum

KommeHTapuid
Temneparypa

[Oeaxabl HaxxmuTe JIKM no aueinke n BBeante
Nnosb30BaTeNbCKNN KOMMEHTaPUIA

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

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

Appec DEC .
0

Twun AaHHBIX
WORD
INT

myTC

>

QyHKUMA
03

PackpbiTe BUTORYHO Macky

Yaanute

PucyHok 5.38

NMPUMEYAHUE

[i]

agpecos.

Co3sgaHHble Tern 6y,EI,YT onpawmnBaTbCA B nopAgke nobaBneHus B KapTy Teroe, a He No BO3pacTaHUIo

[ns nepemeHHbIx Tna BYTE, WORD, DWORD u LWORD goctyneH npocMoTp U peaakTupoBaHue GUTOBOM MacKu.
Mogpo6bHo paboTa ¢ GuToBOM Mackon onvcaHa B pasgene butosasa macka.
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5.6.2 Pexxum Slave

[Jo6aBuTb yCcTpoONCTBa B pexnme Slave MOXHO C MOMOLLbI KOHTEKCTHOrO MEHI0 cucteMHon nankn KommyHukaumm
B [JepeBe npoekTa:

Jlepeeo npoekTa

~ [Z) Device

3 MNporpammHbie Gaoku

(=2 Menemxkep 3aaay

L2 KoMmyHMKaLmw
Jobaeute ModBus Master TCP

Jobaeute ModBus Slave

PucyHok 5.39 — KoHTeKcTHOe MeHI0 cucTeMHom nanku KommyHukauumm

HobaBneHHoe ycTponcTBO MO ymonyaHuio mmeeT nmsa modbusslaveCE_1. Kaxgomy nocnegytowemy ycTponcTBy
Oyaer npuceamBaTtbCA credylownii NOPsAKOBbIN HOMep. MepeMmeHoBaHWE AOCTYMHO B MOMEHT co3gaHud, nnbo
Yepes KOHTEKCTHOe MeHI0 ycTporcTaa. [1py 3agaHUn KOMMOHEHTY UMEHMW CneayeT y4uTbliBaTbh NpaBuia MMEeHOBaHNS
a3bika ST, n ybeantbcd, 4TO BbibpaHHOE UMSA He OybnupyeT Ha3BaHwe ApYrMx KOMMOHEHTOB B AepeBe NpoekTa -
CO371aHVe KOMMOHEHTOB C OAMHAKOBbLIMY MMEHaMM1 He AoMyCcKaeTCs.

Boibepute Oob6aButb Modbus Slave, ycTpoincTso nosiButcs B gepeBe MpOeKTa, Kak OTBETBEHWE CUCTEMHOW
nanku:

L+ KoMmyHukatmm

a5 modbusslaveCE 1

PucyHok 5.40 — Ycrponcteo Modbus Slave B aepeBe npoekTa

Bbibop npotokona He TpebyeTrcd - B pexume Slave npoTokon onpegensdercd B 3aBMCMMOCTU OT BblIOpaHHOro
nHtepdenca: UART unu TCP.

5.6.2.1 HacTpounka napametpoB Modbus Slave

1. OrtkpowTte Bknaaky pegaktopa Modbus Slave:

* ABOMHbIM kKnukom JIKM Ha anemeHT ModbusSlave B gepeBe nNpoekTa;
* BblbepuTe NyHKT OTKPbITbL B KOHTEKCTHOM MeHto anemeHTa Modbus Slave B aepeBe npoekTa.

2. BseguTe HACTPOWKWU:

Ma paMeTpLl CoOegWHEHWA

CocrosaHwe npoTokona Slave 1D 3anepkka OTBETa, MC

® On 0

PucyHok 5.41

HacTtpoiika napameTpoB coeguHeHus

» CocTosiHMe NpoToKosia — BKINoYeHne/BbikntoyeHne npotokona Modbus. B cnyyae BbiknoyeHus
npoTokon He ByaeT obpabaTbiBaTb BXOASALLME 3AMNPOChI.
» Slave ID — agpec yctporictea B cetv Modbus. [lonyctumbii guanasoH ot 0 go 255.
+ 3anepkka oTBeTa, MC — rnay3sa nepep OTBETOM Ha 3anpoc oT master-ycTponcraa.
HacTpoiika cTopoxeBoro Tanmepa oomMmeHa
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CTopoxeBoit Talilmep obMeHa No3BoNseT OTCNEXUBATbL HanMune 3anpocoB oT master-ycTpoiictea. B
Cny4ae OTCyTCTBMS 3anpoca oT master-ycTpoiicTea B Te4eHMe YKkasaHHOro BpEMEHW reHepupyeTcs oLLnGKa,

KoTopasi oToGpasnTcs B AepeBe NpoeKkTa NMKTorpamMmmon u

CocroaHue Tailimepa TalimayT, mc

® On 0

PucyHok 5.42

» CocTosiHMe Tanmepa — BKITHOUYEHNE/BLIKITIOYEHME CTOPOXKEBOIO TaiMepa ooMeHa.
*  TammayT, MC — Bpemsi OXXuaaHus 3anpoca oT master-yctponcTaa.

3. 3anonHuTe KapTy TEros.

5.6.2.2 KapTta TeroB

Ter — 35TO NepemeHHasd B NpPOeKTe, KOTOpas NPuBA3LIBAETCA K OAHOMY WM HeckonbkuM peructpam Modbus
(AYevikam NaMATUM C KOHKPETHbIM aApecoM) U MMeeT 3adaHHbI TUMN OaHHbIX, NpaBuna ynakoBku (MOPSAOK Cros/
6awvT) 1 HasHadeHue (YTeHne/3annco).

KapTa TeroB conocTaBnsieT nepemMeHHble ¢ pernctpamm Modbus (agpecamn).

I'IpaBMna BblpaBHUBaHUA

B ALTA IDE npoucxoant aBTOMaTU4YecKoe BblpaBHMBaHWE MNEpPeMeEHHbIX, B 3aBUCMMOCTU OT WX Tuna, npwu
pasmMelleHun B 0bnacti namaTy yCTPOMUCTBA, COrMacHoO npasunam npusegeHHsIM B Tabnuue:

Tabnuua 5.3 — NpaBuna pasmelleHUA NepeMeHHbIX B KapTe Teros

KonuyectBo
Twvn AaHHbIX Pa3mep, 6anT 3aHMMaeMbIxX Appec nepBoro perucrtpa
perucTpoB
BYTE 1 1 B It0OOM MecTe KapTbl
WORD 2 1 B Nobom mecTe kapThbl
DWORD 4 2 AOMmKeH BbITb kpaTeH 2 (B T.4. 0)
INT 2 1 B Nobom mecTe kapThbl
DINT 4 2 agpec NepBoro perncTpa gormkeH
ObITb kpaTeH 2 (B T.4. 0)
REAL 4 2 ajpec nNepBoro perncrpa gormkeH
ObITb KpaTeH 2 (B T.u. 0)
STRINGS80 80 41 B NtoOOM MecCTe KapThl
STRING21 21 11 B It0OOM MecTe KapTbl

MpaBuna pasMelleHusi OCHOBaHbl Ha opraHusauun U3NYEcKon NaMsaTU TakuMm o6pas3oM, YTO MNepemMeHHble
pa3svepom 8 6ut (1 6anT) , 2 6anTa, n 4 6anTa JOIMKHBI pacnonaratbCsa TONMbLKO MO OnpeaeneHHbIM agpecam. Agpec
4-6anTHOM NepeMeHHOW JOIMKEH ObITb KpaTeH 4, 2-6aiTHOWM — KpaTeH 2, a ogHobakTHOM (Mnn 8 BUTHON) — KpaTeH 1 1
MOXET HaxoauTbCA B NtoGOKN ToUke 0bnacT namaTu.

Ecnu npepctaBuTb 06nacte namstu ¢ Bo3pacTaowmumm agpecamu (ot 0 4o kakoro-nmbo vmcna) u pacnonoxuTb
nepemMeHHble, TO, ecnn nepeas nNepeMeHHasa UMeeT pa3mep 1 GawnT, oHa GygeT pacnonoxeHa no agpecy 0x0000,
cneaytouwas — 0x0001 u 1.4. Ecnu ganblwe naet 4-6antHas nepemMeHHasi, OHa AOMKHa pacnornaraTbCsl no agpecy
0x0004, T.e. kpatHomy 4, u T.a. [Npn atom, ecnn ogHobanTHas NepeMeHHas 3aHsna MecTo, KpaTHOe YeTbipem,
cnegywowas 4- GanTHas nNepeMeHHas 3aHUMaeT cregylllee KpaTHoe 4eTbipem MecTo. [lopsigok 3agaHus
nepemMeHHbIX MOXET ObITb NPOU3BONbHLIM, BblpaBHMBAHME Xe CTaBUT NEPEMEHHbIE Ha KpaTHble UX AMNVHE agpeca.
CoO0TBETCTBEHHO, NPY TaKOM NopsaKe pasMeLleHNs nepeMeHHbIX Hen3bexXHO BO3HUKAIOT He 3aHATbIE NPOCTPaHCTBa
namsTK, KOTopble HUrge He oTobpaxalwTcs, He BuMAHbI B obrnacTtu BBOJa/BbiBOA4a, HO 06A3aTENbHO OOMKHbI
YUMTbIBaTbCs NOMb30BaTeneM: Korga npousBoguTca onpoc npubopa u3BHe AN MNonyvyeHus uHopmauumu,
pasmeLLleHHONn MO KOHKpeTHOMy appecy (peructpy). [lonb3oBaTenb [JOMKEH y4uuTbiBaTb OCOBEHHOCTb
BblpaBHMBaHWS, YTOObI HE MOMYYUTb HEKOPPEKTHYI WHEOPMaUMIo, MPpMYEM OOSPKEH YYMTbIBaThb €Lle Ha cTaguu
3afaHusl NePEeMEHHbIX.
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Appec Anpec
BHYTPHU PacnonoxeHue nepemMeHHbIX B NaMATH perucTpa
naMflTu BBOAa/BbiBOOA Modbus
YyCTPpOUCTBA
Ox0000 8 ouT (1 BanT)
-------------------------------------------------------- 0x00
0x0001 HE3AHATOE NPOCTPAHCTBO
0x0002 3
_______________________ 20aiTa. ______________ SN 0x01
0x0003
0x0004 8 BuT (1 BanT)
-------------------------------------------------------- 0x02
0x0005 HE3AHATOE MNPOCTPAHCTBO
0x0006 HE3AHATOE NPOCTPAHCTBO
-------------------------------------------------------- 0x03
0x0007 HE3AHATOE MNPOCTPAHCTBO
0x0008
------------------------------------------------------- | 0x04
0x0009 )
4 Banta
Ox000A
------------------------------------------------------- | 0x0A
0x000B

PucyHok 5.43 — lNMpumep pacnonoxeHnUs nepeMeHHbIX B KapTe TeroB ¢ y4eTOM NnpaBusia BbipaBHUBaHUA

3anonHeHue KapTbl TEroB

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

1. 3anonHuTe obLme AnA Bcel KapThl TEroB AaHHbIE:

* HavanbHbIM agpec — 3agaeT HayarnbHbIN agpec perncTpa ans Bcew kapTol. [JocTyneH BBoA B
OEeCcATEPUYHOM 1 WecTHaauaTepnyHom popmare (¢ npecumkcom 16# n 0x). B cnyyae Beoga
Ha4arnbHOro agpeca nocrie 3anofHEHWS KapTbl TEFOB, agpeca aBTOMaTUYeCK/ NepecymMTaloTcs 1
OyayT oTobpaeHbl B Tabnuue cornacHo BBEAEHHBIM AaHHbIM. Ecnv npu BBoge HOBOrO Ha4YanbHOro
agpeca npv nepec4yete byayT obHapy>XeHbl HEAOMYCTUMbIE agpeca PerMcTpoB, NOSBUTCS
coobuieHune 06 ownbke.

* TMopsipoK permcTpoB — HacTpoKiKa Nopsiaka perMcTpoB AN nepegayn master-yctponcTay.

* Mopspok 6anT — HacTponka nopsaaka 6ant ons nepegayvm master-yctponcrsy.

2. Haxwmwute kHonky [lo6aBUTbL Tern, OTKPOETCA OKHO CO3[aHUs TEroB:
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CozpaHue Teroe

Anpec HayansHOTO perncrpa

Twn AaHHbIX

Konunuecteo 1eroe

OTMEHUTb Cospatb

PucyHok 5.44

* Appec HavyanbHOro perucTpa — He JOCTYMNeH Ans BBoAa. ABTOMaTMYECKM PacCUNTbIBAETCS C
y4yeTom paHee JobaBMNeHHbIX TEMOB 1 NpaBuia BelpaBHMBaHWS. B cnyyae co3gaHunsi nepsoro Tera -
COOTBETCTBYET afpecy, BBeAeHHOMY B none HayanbHbIn agpec (no ymondanuto 0).

*  Twun paHHbIX — TUN JaHHbIX Tera.

* Konun4yecTBO TeroB — KonNM4yecTBO TEroB, KoTopoe Tpebyercs co3gaTtb.

3. Haxwmute kHonky Co3paaTtk. B Tabnuue otobpasutcs nHdopmawms, cornacHo BBEAEHHbIM JaHHbIM.
CospaHHble Tern pacnonaratoTcs B criegylowmnx 4OCTYMHbIX 415 pa3MeLLleHns permcTpax ¢ y4eToM npasui
BblpaBHUBAHUS.

Appec DEC . 3anucaTte B NEPEMEHHYIO MNpouwTate W3 NepeMeHHo lMpaea macTepa Twn AaHHBIX KommeHTapuid

0 YreHue 1 zanvc WORD

YreHue 1 zannc
YreHue 1 3anvc
YreHue 1 zannc

YreHme 1 zannc STRINGZ21

PucyHok 5.45 — NMpumep 3anonHeHUs KapTbl TEros

4. OTpepaKkTUpymnTe 3Ha4eHus B Tabnuvue Teros:

Anpec B none agpec ykasbiBaeTcst AnanasoH perncTpos,
KOTOpble 3aHMMAaET CO3AaHHbIN Ter.

Ansa nepekntoyeHus coopmara BBoga (DEC/HEX) -
Ha)XMUTE Ha 3aronoBok ctonbua Agpec n Bbibepute
HY>KHOE 3Ha4YeHne 13 BbinagatoLLero cnmcka.

PepakTtupoBaHue agpeca HedoCTyMnHO

Anpec DEC .

3anucatb B 3anucats B nepemenHyio (7) Oeaxabl HaxmuTe JIKM no auerike n npussxuTe
NepeMeHHy1o nepemeHHy'o AN 3anucu Tera.

CuHXpoHM3aLMA NepeMeHHON 1 Tera NponcxoamT npu
CUHXPOHM3aLMM BXOJOB 3aAaum

var

3HayeHwne/ [ | [B2>kabl HaxmuTe JIKM no sueiike 1 BBeauTe HoBoe
MepemeHHas 3Ha4YeHVe Unu NPUBSHKNTE NEPEMEHHYIO:

* MpuBA3Ka NepPeMeHHON AN YTeHUs Tera;

* BBO/ 3Ha4YeHWs (KOHCTaHTbI).

CVIHXpOHVI3aU,VIF| nepemeHHon/aHaquMH nrera
nponcxogunT Npu CUHXpPOHM3aLUMK BbIXOO0B 3a4a4n

123
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lNpaBa macTepa YpoBeHb nNpaB A40CTyna, KOTOpbI NpegocTaBnsercs
master-ycTponcTay Ans paboTbl C TErOM.

UteHne v 3anuck Hepenaktnpyemoe none

Cnuncok dyHkumin, nopgaepxmnsaemsix B ALTA IDE

npusegeH B pasgene Modbus

[Npaea mactepa

Twun gaHHbIX Hepepaktnpyemoe none
A Twun AaHHLIX PeA Py
WORD
KommeHTapui T [OBaxabl HaxxmuTe JIKM no ayenke n sBeante

Nonb30BaTENbCKNA KOMMEHTapUN
Temneparypa

5. HOGaBMTb Tern Ha onpe,qeneHHbM agpec MOXXHO C NOMOLLIbHO KOHTEKCTHOIO MeHKo CTPOKN B Tabnuue Teros:

Anpec DEC . 3anucats B nepeMeHHyo (2) lNpounTare 13 nepeMeHHoi (2) lNpaea mactepa Tvn Aa3HHBIX KommeHTapui

Yrenue v sanmc WORD

k JoBaenTs Tern
Yrenue v sanmc

YreHue v zanmc

PucyHok 5.46

Ecnu Ha Bbl6paHHOM agpece HeBO3MOXHO Cco3aaThb TEl, TO B OKHE CO34aHNA Tera NoABUTCA
COOTBETCTBYIOLLEe npeaynpexneHune:

Co3paune Teros

Aapec HauaABHOTO PerncTpa

Tun AaHHbIX

Konuuecteo teroe

® B eribpaHHOM AWanazoHe HelOCTaTOUHO CEOBOAHBIX PeruCTpOE Anf
nobasneqnn Teros

OTMeHWUTL

PucyHok 5.47

6. Ypanutb Ter MoXxHo ¢ NOMOLLbIHO KOHTEKCTHOIO MEHIO Tera B KapTe TeroB:

Anpec DEC . 3anucatb B NepemMeHHyH [MpounTaTh M2 NepemMeHHol [Mpaea macrepa

0 YTeHWe 1 zannck

Packpeime BUTOERYIO Macky

Yaanute k‘ 2lete YTeHWe W z2annck

PucyHok 5.48

[nsa nepemeHHbix Tna BYTE, WORD, DWORD u LWORD pgocTtyneH npocMoTp U peaakTupoBaHue GUTOBOM MacKu.
Moapo6Ho paboTa c 6uToBOM Mackorn onucaHa B pasgene butosas macka.
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5.6.2.3 butoBas Macka

Ons nepemenHbix Tuna BYTE, WORD, DWORD n LWORD goctyneH npocMoTp 1 peaaktupoaHue GutoBomn Mackm.

1. YTtobbl packpbITb 6UTOBYIO MacKy HaxkmuTe MKM Ha CTpoKy ¢ perMcTpoMm B KapTe TEroB 1 BblibepuTe B
KOHTEKCTHOM MeHt0 PackpbITb 6UTOBYI0 MacKy. BrToBasi Macka Tera 0To6pasuTcs B KapTe TEroB:

Anpec DEC . Mepemennan 0 3Hauenwve/llepemennan ¢  [NpaBa mactepa Twvin aaHHbIX KommeHTapwii

~ 20 Yrenve v 2anvcs BYTE
but 0 YreHwre v 3anucs BOOL
but 1 YreHue 1 3anucs BOOL
but 2 YreHwe v 3anmch BOOL
but 3 Yrenwe v 3anmcs BOOL
But 4 YreHwve v 2anucs BOOL
but 5 YreHwre v 3anucs BOOL
but 6 YreHuve 1 3anucs BOOL

but 7 YreHwe v 3anmch BOOL

PucyHok 5.49
2. OTpepakTUpynTe LaHHble aHaNorM4Ho pegakTMpoBaHWIo 3HaveHui B Tabnuue Teros ans Modbus Slave
Device Serial/TCP n Modbus Slave

Ecnun 6utoBasa macka packKpbiTa, TO BCE BBEAEHHble AaHHble COXPaHAKTCA ANnA nocneayrulero pegakrmposaHma m
COXpaHeHwus.

UTo6bI cKpbITb GUTOBYIO Macky HaxxmuTte KM Ha cTpoky ¢ Terom B Tabnuvue pernctpoB 1 BolbepuTte B KOHTEKCTHOM
MeHo CKpbITb 6UTOBYIO MacKy. Ecnv noboe n3 nonen 6utoBon Macku BblNo oTpegakTMpoOBaHO, NOSIBUTCS OKHO C
npegynpexaeHnemM o TOM, YTO BBEAEHHbIE JaHHbIE HE COXPaHSITCS:

CKpbiTb BUTOBYIO Macky

Bbl yBEpEHBI, 4TO XOTUTE CKPBITh BUTOBYIO MACKy
Tera? BeegeHHble DaHHLIE HE COXPAHATCHA

PucyHok 5.50

Ecnu Bbibpath fa, To 6uToBasi Macka CKpoeTcsl, BCce BHeCeHHble AaHHble OyayT yaaneHsl. B cnyyae Boibopa HeT
BGUTOBan Macka ocTaHeTCs pacKpbiTa.

>
CBepHyTb 1N pa3BepHYTb OUTOBYIO MAcKy MOXHO C MOMOLLbIO 3HAYKa , pacnornoXeHHoro nepeq agpecom
Tera.

Mocne coxpaHeHns npoekta B ALTA IDE aBTOMaTtnuyecku dopmupyetca dainn ¢ kapton TeroB B dopmaTe . Ccsy,
KOTOpbIV pacnonaraetcd B nanke npoekrta 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 5.51
5.6.2.4 [lo6aBneHne uHtepdenca noaknoveHnsa UART/TCP

Ons nomyyeHus 3anpocoB OT master-yctponctea cnegyer fobaButb MHTEPdENC NOAKMHOYEHUS. YCTPOMCTBO B
pexume Slave nogaepXnBaeT BblIOOp TONbKO OQHOro MHTEpdenca NogKnoYeHus:.

+ UART — pobasneHwue annapatHoro nHtepgernca UART (COM)
* TCP — pob6aBsneHune annapatHoro uHtepdenca TCP/IP (Ethernet)
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5 Pabota c ycTponicTBOM

[Jo6aBbTe nHTepdenc c NoOMOoLLbI0 KOHTEKCTHOIO MeHIo komrnoHeHTa ModbusSlave B aepee npoekra:

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

> [Z2 Menenxep zagau

v [ Kommynukaumm

&% modbusmasterTCP 1
#%5 modbusslaveCE_1
Jlobasut, UART1
Jlobasut, UART4
Jlobasut, UARTS
Jlobasuts TCP Server
OtkpbITh Retum
[NepevmeHoBaTb F2

Ypanuto Delete

PucyHok 5.52

BHUMAHUE
Henb3s 0obaBnstb oguH 1 ToT e nHtepdenc UART ogHoBpeMeHHO Kk KOMMoHeHTy Serial Master n Slave.
Takoe HazHa4YeHWe NpUBEOET K OTCYTCTBMIO OOMEHa No CEeTU Y OQHOIo U3 YCTPONCTB.

Mocne pobaeneHns nHTepdenc otobpasntca B AepeBe NPOEKTa, Kak oTBeTBneHne komnoHeHta ModbusSlave
cuctemHou nanku KommyHukaumu:

~ L& KommyHukaumm
~ as modbusslaveCE 1
UART1_modbus slave 1
~ as modbusslaveCE 2

[@) TCP Server 1

PucyHok 5.53
UART
BbINnonHUTE HACTponKy HTEepdenca:

1. OTkponTe Bknagky pegakropa UART:

* ABoMHbIM knukoM JIKM Ha anemeHT UART_modbus_slave B aepee npoekra;

* BblbepuTe NyHKT OTKPbITb B KOHTEKCTHOM MeHto anemeHTa UART_modbus_slave B gepeBe
npoexTa.

2. Hactpownte nHtepdeliic Bo Bknagke peaakropa UART:

UART1_modbus slave 1 X

Hacrpoiikn nHtepdeic:

CkopocTs, But/c YeTHoCTh BnThl AaHHBIX Cron 6Tkl

9600 MNone a 1

PucyHok 5.54 — Bknagka uHtepcdenca UART

» CKopocTb, 6uT/c — BbibEPUTE U3 BbiNaAaLEro CnnMcka CKOpoCTb, C KOTOpo ByaeT
OCYLLECTBNATLCSA Nepefava gaHHbIX.

* YéTtHocTb — napameTp, oTOOpaXkatoLuii UCrnonb3oBaHne buTta YeTHOCTH B nocbinke Modbus.
BbibepuTe 13 BbinagaroLLEero cnmcka:
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— NONE - oTcyTCTBYET;
— EVEN — npoBepka Ha YETHOCTb;
— ODD - npoBepka Ha HEYETHOCTb.

*  BuTbl gaHHbIX — BbIGEpPUTE N3 BbINaAatoLLEro cnucka Ymcno 6uTt gaHHbiX. Bo3MoXHbIe 3HaYeHus:
7vnn 8

* CTon 6uTbl — NapameTp oTobpakatoLLMiA KONIMYeCTBO CTONOBLIX 6UT B nockinike Modbus.
BoamoxHble 3HaveHus: 1, 1.5 unum 2.

Kaxgbin n3 mnHtepdernicos UART moxeT ObiTb fobaBneH B MpOeKT TOMbKO OoauH pas. B cnyyae pobGasnenus
nHTepdenca, yxe UCMonb3yeMoro B NpoekTe, B AepeBe MpoeKTa y MOBTOPSOWUXCA MHTepdencoB otobpasmTca
owmbka:

(2 KoMMyHMKaumm

2% Modbus_slave M
2 UART1_1
2= Modbus_slave_1

‘& UART1_2

PucyHok 5.55 — [MoBTOpHOE AOGaBneHne nHTepdenca

B aTom cnyyae oguH U3 nHTepdencos cneayeT yganuTb.

Ypanutb 1 MNepenmeHoBaTb NMHTEPdENC BOZMOXHO C NOMOLLbI KOHTEKCTHOro MeHo anemeHTa UART B aepese
npoekTa.

TCP
BbInonHuTe HacTponky nHTepderica:

1. OrtkpoviTe BkNagky pegaktopa TCP:

*  OBoNHbIM Knukom JTIKM Ha anemeHT TCP_Server B AepeBe NpoekTa;
* BblbepuTe NyHKT OTKPbITb B KOHTEKCTHOM MeHIo aniemeHTa TCP_Server B gepeBe npoekTa.

2. HactpowTte nHtepdeiic Bo Bknagke pegakropa TCP:

TCP_Server_ 1 X

Hactpoiiku uHtepdeiica

Macka noacetm Mopt TCP Konvuecteo noaxntoueHmia

0.0.0.0 502 1

PucyHok 5.56

» Macka nogceTn — HacTpovika NofceTu, B Kotopown naet oomeH. Agpec 0.0.0.0 o3HavaeT, uTo
cepsep NpUHMMaET NOAKMNIYEHMS Ha BCeX CeTeBbIX MHTepdencax (Co BCeX OCTYMHbIX aapecoB).

* MopTt TCP — nopr, ncnonb3dyemsbiin anst obmeHa.

* KonuyecTBO noakno4eHUn — No3BONSET HACTPOUTL OrpaHUYEHME KONMMYECTBa NOOKIHYEHWIA.
Ecnu orpaHnyeHne BKMOYEHO, TO MHTepdelnc obpabaTteiBaeT 3anpockl He 6onee yem oT N
WNCTOYHMKOB.

B cnyyae ecnv 3HayeHue OTCyTCTBYeT, NMMGO BBEAEH HEBepHblii hopmat none BBoaa GyaeT BbiAEnNeHO KpacHbIM.
Mpu HaBefeHUM Kypcopa MbILLM NOSIBUTCS NOACKAa3ka, coaepkallas Hgopmauumio o6 owmoke.

Ypanutb 1 MNMepenmeHoBaTb UHTEPEENC BO3ZMOXHO C MOMOLLBIO KOHTEKCTHOrO MeHio anemeHTa TCP B gepese
npoekTa.

67



6 PacwupeHus

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.
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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:

79



6 PacwupeHus

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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6 PacwupeHus

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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6 PacwupeHus

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 Asbik nporpammupoBaHusa ST

7.1 KnouyeBble cnosa

KntoueBble cnoBa — 3TO YHUKanbHble KOMOMHALMM CMMBOMOB, UCMONb3yEMbIX Kak OTAENbHbIE CUMHTaKCUYeckue
anemeHTbl. KntoyeBble croBa He OOMKHbI coaepXXaTb BHYTPEHHUX NpobenoB v MoryT 6biTb BBEAEHbI B CMMBOSAX
BEPXHErD U HWXKHEro perncrpa, peructp cCUMBOMOB He yuuTbiBaetrca (Hanpumep, kntovesble cnosa FUNCTION u
function cMHTakcM4eCckn 3KBUBANEHTHBI).

KntoueBble cnoBa He JOMKHbI MCMONb30BaThCs B NM0ObIX Opyrux uendax, Hanpumep, Kak MMeHa nepeMeHHbIX.

3apesepBupoBaHHbIe KIo4YeBble 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 hyHKUuun/TUnbi/onpeaneneHus

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

MiMeHa nepeMeHHbIX, (PyHKUNIA U YHKLMOHArbHBLIX OITOKOB MOAYMHAOTCA CrieayoLwmMM npaBunam:
* VIMsi He JOMKHO coaepaTtb Npobenos u cneucnmeonos (!, @ 1 1.4.). VcknioyeHne — CUMBOS HUXKHETO

nogyepkmeanus (_);

* HwxHee nogyépkuBaHve _ [OMYCKAeTCs 1 cunTaeTcs oTaenbHbiM cumeonoM. (A_BCD n AB_CD - ato

pasHble naeHTudukaTopsl);

*  VIMs 0OMKHO HauMHaTbCH ¢ OyKBbI;
*  mMa nepeMeHHOon MOXET coepKaTb TONMbKO ByKBbI NATUHCKOro andasuTa;
*  VIMsi He JOMKHO CoAepXKaTb HECKOIbKO CMMBOSIOB HXKHETO nogvepkmBaHms (), pa3MmeLleHHbIX nogpsag, (T.e.

ums i Test HegonycTumo, a ums i_Te_st - gonyctumo);

* Peructp nmeH ob6wekToB He yunteiBaetcs (VAR1, VaR1 u var1 oTHOCATCS K OQHOW 1 TOW e NepeMeHHoN);

* Ha ONVHY UMEeHU He HaKnablBaeTCA HUKaKUX orpaqueHMM;

*  mMsa He JOMKHO coBnagaTh C OOHUM M3 3ape3epBMPOBaHHbIX KItoYeBLIX crioB (Hanpumep, VAR, INT, n 1.4.);

PekomeHpaunu

PekomeHaoyeTcs wcnonb3oBaTb BEHrepCKyld HOTaAUMIO AN MMEHOBaHWS MEePEMEHHbIX: UMEeHa MepeMeHHbIX
npegBapsTCa 3apaHee OroBopeHHbIMY Npedukcamm, COCTOALLUMMU U3 OOQHOIO UM HECKONbKUX CUMBOIOB. KpaTkue
3HaYyaluMe MMeHa SBMATCA npeanoyTuTenbHbiMU. Kaxgoe cnoBo B uaeHTuduMKatope crneayeT 3anvcbiBaTb C
3arnasHou bykBbl. [eped nmeHeM NepemMeHHON yKka3biBaeTCa CTPOYHbIN Npednke, obosHavaowmun eé tun.
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Tun pgaHHbIX Mpedukc Tun AaHHbIX Mpedumkc
BOOL X SINT Si
BYTE by STRING s
CHAR C TIME t
DATE d 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:

wFileSize : DWORD;

BOOL ;

7.3 BbipaxeHus
Bblpa>|<eHv|e — 3TO KOHCTPYKUUA, BO3BpaLlaoLwaa onpegeneHHoe s3Ha4yeHne nocrne ero Bbl4ncrneHus.

BblpaxeHue coctont M3 onepatopoB M onepaHaoB. OnepaHOomM MOXeT OblTb KOHCTaHTa, NepemeHHas,
DYHKLUMOHAambHbIN BNOK NN Apyroe BblpaXXeHune.

BbluncnieHne BbIpaXkeHUid BLIMOMHSAETCA COMfacHo rnpaBuniam npuoputeTa. OnepaTtop C CaMbiM  BbICOKUAM
NMPUOPUTETOM BLIMNOIHAETCA MepBbIM, onepaTtop ¢ 6onee HU3KUM MPUOPUTETOM — BTOPbLIM M T. 4., NMoka He OyoyT
BbINOIHEHbI BCE OnepaTopbl.

OnepaTopbl C OOMHaKOBbIM NMPUOPUTETOM BbINOITHAKTCA ClieBa Hanpaso.

B A3bike NoaaepxnBakoTCs cneayowmne BUabl BbIpaXkeHNI:

JnTepansi;

JlnTepansl MaccuBoB;
JlnTepansbl CTpyKTYp;
UTeHne nepeMeHHbIX;
WHpekcHbIn gocTyn;
UTeHune nonen CTpykTyp;
YHapHble BblpaXXeHus;
BuHapHble BblpaxeHus;
Bbl130Bbl yHKUWI;
CocTaBHble BblpaXeHUs;

Mpumepsi:
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nOpHD,OK BblHUCIIEHNA NTNTEPASIOB HE cneu,mcbwuprBaH.

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

Yucnoson nutepan mMoxet 6biTb TunuanposaHHelM (DWORD#123). Yucnoson nutepan MoxeT ObiTb 3anncaH B
Hay4dHOM HOTaUMM C YyKasaHMeM MHOXWUTens Wu nokasaTtenst creneHn umcria 10 (2.5E +1 = 25). B cnyvae
MONOXUTENBHOTO NoKasaTens CTeneHn 3Hak "+" MOXHO onycTuTb.

JInTepan BblUMCIISIETCA B COOTBETCTBYIOLLEE 3HAYEHWE HaMMEHbLUEro NOAXOASALIEro no pasMepy Tuna (ecnv Tvm
nuTeparna He ykasaH siBHO).

7.3.2 Jlutepanbl MaccuBoB

[<anemenT 1.1>,<...>,<3neMeHT 1.n>]
[<anemeHT 1.1>,<...>,<3neMeHT_1.n>,<3nemeHT 2.1>,<...>,<30eMeHT_2.n>,
<3neMeHT m.1>,<...>,<3nemMeHT_m.n>]

[[<anemeHT 1.1>,<...>,<3neMeHT_1.n>,<3nemeHT 2.1>,<...>,<3NeMeHT 2.n>,
<3/1IeMEeHT m.1>,<...>,<3nemMeHT m.n>]]

Jlutepanbl MaccuBOB 3anMCbIBaOTCS B KBagpaTHbIX Ckobkax. [Npy STOM 3MeMeHTbl MaccuBa yKasblBalOTCsl MO
nopsiaky oobsBNEHMs Yepes 3ansaTyio.

Mpumep:

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

B nuTepanax maccuBoB JOMYCKaeTCs yKa3biBaTb HECKOMBbKO NEPBbLIX ar1eMEeHTOB noapsa. HeykasaHHble anemeHTbl
NPUHMMAIOTCA pPaBHbIMM HYNEBOMY 3HAYEHUIO COOTBETCTBytowero Tuna. [lponycku anemeHToB ([1,,3]) He
ponyckatotest (owmnbka komnunsauum E007).

Mpumep:

7.3.3 Ilutepansl CTPYKTYp

([ <maeHTHMdMKATOp NOAAL>:=<3HAYeHHe>,<...>,<uAeHTUPUKaTop nonall>:=<3HayeHue>])

JluTepanbl CTPyKTyp 3anucCbiBAlOTCA B KPYIMbIX CKOOKax C SIBHbIM yKa3aHMeM WOeHTUMKATOPOB MOfen n ux
3Ha4YeHUn B BuAe <UAEHTUUKATOp_Mons>: =<3HadeHue> 4yepes 3anaTtyl. Ecnu mmsa nona He ykasaHO SBHO,
BO3HUKHET owmnbka komnunaumm [EOQ71].

MponyLeHHble 3HaYeHNS NPUHUMAIOTCSA PaBHBLIMWU HYNEBOMY 3HaYE€HWUI0 COOTBETCTBYHOLLLETO THMa.
Mpumep:
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"2 u

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

MprMep BNOXEHHbIX CTPYKTYP:

stl

al,a2,a3 : INT;

st2;

(st2.s1 (a1 1, a2 2, a3 3},
(st2.s2 (a1 4, a2 5, a3 6));

JluTepan maccuBa CTPYKTYp B TeKyLLen peannsaumm pabotaetr HEKOPPEKTHO.
IMpumep CTPYKTYpbl C MaccMBaMu:
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7.3.4 YteHue nepeMeHHbIX

<uaeHTedukaTop>

[lna yTeHnst 3 nepemMeHHO OCTAaTOYHO yKasaTtb e€ ngeHtudukartop (a, dwVar, DWVAR).

YUTeHne 13 nepeMeHHON 3anuCbiBAeTCs B TEKyLLEee 3HaYeHMe NepPeMEeHHON M MMEET TUM, COBMagaloLWmMin ¢ TUNOM
3TOWN NepeMeHHON.

7.3.5 UHpeKcHbIN gocTtyn

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

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

ﬂ,OCTyI’I K 3neMeHTy MmaccuBa no MHAEKCY BblHNUCNAETCA COOTBETCTBYHOLLEE 3Ha4YeHNe 3TOro afieMeHTa.

<BblpaxeHne> OOMKHO BbIMMCNATLCA B MaccuB. B npoTMBHOM cryyae BO3HUKHET owubka komnunsuumn [E059].
MopsAaoK BbIMUCNEHNS <BbIpaXXeHUS™> U <MHAEKCa™> He CneLnduLMpoBaH.

MonbiTka AoCTyna K anemMeHTy 3a rpaHvuuaMym mMaccusa (MHOEKC BbIYUCIISETCS Ha dTane KOMNUNauun) npuBenér K
owmnbke komnunsuun [E058].

MonbiTka [ocTyna K afieMeHTy 3a rpaHmuamMmmn maccmea (I/IHp,eKC BblHUCNAETCA HA 3Tane I/ICI'IOJ'IHeHI/IH) He nNpunBoanT K
ownbke ncnonHeHus. NoesegeHne B 3ToM Cly4vae He cneu,mbmu,mposaHo.

MHaekc moxeT BbiTb NPeAcTaBneH LenoYUcrieHHbIM (B TOM Yucne ByneBbiM) nuTepanoM, LenovYmMcneHHon (B ToM
yucne GyneBoin) nepemMeHHON.

7.3.6 YteHue noneun CTpPyKTyp

<BhbipaXeHue>. HﬂE‘HTﬂd)H KaTop nona>

UTeHne nonsa CTPYKTYpbl aHanorMyHO YTEHUIO MepeMeHHoW. [nsi goctyna K nonam  CTPYKTypbl Mocne
naoeHTnukaTopa CTPYKTypbl UCNonNb3yeTcsa oneparop "Tovka".

YreHne 13 nons CTPYKTYPbI BbIHUCNAETCA B TeKyllee 3Ha4YeHne nona ykadaHHOro ak3emnndapa CTpPyKTypbl 1 UMeeT
TVN, coBMNagaroLLmin ¢ TUNOM 3TOro Monsi.

BnoxeHHbIN 4OCTYN NOAAEPKNBAETCS. YPOBEHb BITOXXEHHOCTN HEOrPaHNYEH.

Ecnu dyHkuns Bo3BpallaeT CTPYKTypy, HEOOMYyCTUMO Mpu Bbi30Be (PYHKUMKM 0bBpawatbCcs K OTAENbHbIM MOMsiM
BO3BpaLLlaemMoro 3HadeHusi. B npotuBHOM criydyae npousongét owwmbka komnunsumm [E002]. Mmeetca B Buay
KOHCTpyKUMA Buaa b :=f().a;

7.3.7 YHapHble BblpaXeHus

<YHapHblii_onepaTop> <BbLIpaXeHHe>

MoaaepxunBatoTcs creadytoLLmMe yHapHble onepaTtopsbl: +.

Bce matemaTtuyeckme onepartopbl BO3BpaLlakT LenoymcrnerHblin Tun. [daHHoe BblpaXXeHne cHa4ana BblHUCHnAeT
CBO€ BHYTpeHHee BblpaXeHne, a NoOTOM K ero pesynbraty NpuMmeHAeT COOTBETCTBYOLLEE nencreme.

7.3.8 BuHapHble BblpaxeHus

<BblpaxeHne> <buHapHbIii onepaTop> <BbLpaXeHue>

nOﬂﬂep)KMBaPOTCﬂ cnepywwine 6VIHaprIe onepartopsbl: +.

Bce maremartnyeckue onepartopbl BO3BpaLlakT uenodncrneHHsln tmn. JaHHoe BblpaXeHne cHa4ana BblHUCNAeT
CBOW BHYTPEHHME BblpaXXeHUdA (cneBa HanpaBo), a NoOTOM NPUMEHAET K HUM COOTBETCTBYHOLLEE aencreue.

MepenonHeHue Be&T cebst o NpUHLMNY apuPMETUKN C AOMNONHEHNEM [0 2.
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MpuMep NepenonHeHns:

— 4294967295;

A+ 1;

7.3.9 Bbi30Bbl (hyHKLMNA

<uAeHTUPMKATOp DYHKUMK> (<apryMeHTh>)
<naeHTUOMKATOp QYHKUMK> (<NO3MUMOHHLIA apryMeHT1> , <NO3UMLMOHHBIA apryMeHT2>)

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

ApryMeHTbl (YHKLMM MOTYT NepeaaBaTbCsl Kak Mo3vUUMOHHO, Tak M UMEHOBAHHO, Yepes 3ansTyto.
ApryMmeHT MoXeT BbITb CTPYKTYPOW, NepeaaéTcs B oYHKUMIO aHaNorMyHo aprymeHTam npocToro Tuna.

AprymMeHT MOXeT OblTb MaccvBOoM. TakoOn apryMeHT He MOXeT nepegasBaTbCcd B Buae nuTepana (owwnbka
komnunauum [EQ71]).

Bo3MOXHO coBMeLLEHME BapnaHTOB Nepeaayn apryMeHToB.
Mpumep ona dyHkuum fet(in,in2,in3):
Boizos fct(in2 := 2, in1:=1, 3)

M3K 61131-3 onucbiBaeT TONbKO PoOpMaribHbi (MMEHOBAHHbIA) U HedopManbHbI (MO3ULMOHHBIN) BapuaHThbI
nepegadn, Ho JONyCcKaeT nepegady HEMOSHOro nepeyHs apryMeHToB. Kaxaas nepeMeHHas, KoTopor B NepeyvHe He
3a[laHO 3HayeHne, MMeEeT HayanbHoe 3HayYeHue, NPUCBOEHHOE B OODBSIBNEHNN BbI3BAHHOIO 0ObEeKTa, UM HESIBHOE
3Ha4YeHne COOTBETCTBYIOLLENO TUMNa AAHHbIX.

Mpy Bbi3oBe (HYHKLUM apryMeHTbl BbIMUCMSIIOTCS B MOPSAKE yKasaHusl CrieBa HamnpasBo, 3aTeM MPOWCXOAUT KX
nepefava no 3Ha4eHuo B OYHKUMIO.

Mpumep:

(1,2)

(in2 := 2,in1

BosBpalLaeMblit CroT yHKLMM MMEET 3HaYEHNE MO YMOSTYaHWIo - HyNeBoe 3Ha4YeHe COOTBETCTBYHIOLLErO TUMa.

CDyHKLI,VIﬂ C pe3ynbraTtoOM MOXET Bbi3blBaTbCA B BbIpaXXeHUn UM Kak oneparop. Takoe BblpaXXeHne BbIYUCITIAETCA B
BO3BpaLlaemMmoe 3Ha4eHne COOTBETCTBYOLLEero Tmna.

(DyHKLI,VIﬂ MOXET BO3BpallaTb CTPYKTYypPY. HayanbHbIM 3Ha4yeHMeM ans BO3BpaLlaemMoro CrnoTta-CTpPyKTypbl 6y/:|,eT
CTPYKTYypa Cc nonamum, uMmerowinMm CooTBETCTBYHOWNE X TUMaM HyJeBble 3Ha4YeHnA.

®yHkuns 6e3 pesynbTaTa He JOSMKHA Bbi3blBAaTbCA BHYTPU BbipaXkeHus. B NpoTMBHOM crnyvae nponsonaéT owwmnbka
komnunaumm [E037].

Mpumep:

('ﬁj wInl , d wIinz2 ) e
(dwini, 7);

dPyHKUMA MOXET Bo3BpaLlaTb CTPYKTYpY (B TOM YMcne BroOXeHHy). HayanbHbIM 3HayeHem Ans Bo3BpallaemMoro
CNnoTa-CTPYKTYpbl ByAEeT CTPYKTypa C NONSAMU, UMEIOLLMMUN COOTBETCTBYIOLLME UX TUMAM HyrNeBble 3Ha4YeHUs.

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

3anpelueHo obpalaTtbCsa K OTAEMbHbIM MOMSAM BO3BPaLLAEMOro 3HayeHus u3BHe pyHkumn. B npotveBHOM crniyyae
nNpou3onaéeT owmbka komnunauum [E007].

Mpumep Bo3BpaTa CTPYKTYPbI:
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st

DWORD;

CDyHKLI,Mﬂ MOXEeT BO3BpaLlaTb MaccumB (B TOM 4ucne MHOFOMeprIﬁ). HayanbHbIM 3Ha4YeHnem ans BO3BpaLlaemMmoro
CrnoTa-Maccuea 6y,u,eT MaccuB C arnemMeHTamu, MMerLlnMmn CoOoTBETCTBYHOWLNE TUNY HYJNeBble 3Ha4YeHUA.

,D,OI'IYCKaeTCFl KaK nosiHaa nepes3anncb Bo3BpallaemMoro cnorta, Tak 1 nepesanncb oTaeNbHbIX 3JIEMEHTOB.

NPEAYNPEXOEHUE
@ 3anpeLeHo obpallaTtbCs K oT4enbHbIM 3fIeMEHTaM BO3BPaLLaeMoro 3Ha4eHus n3BHe oyHkumn. B
NPOTUBHOM Crly4yae Npou3onaéeT owmnbka komnunsumm [E007].

BosBpalyaemoe 3Ha4eHne-MaccuB MOXET OblTb NPOUTHOPUPOBAHO.
lNpumep Bo3BpaTa maccuga:

Bcé onncaHHoe BhbiLLe cnpaBegnvBo 1 A5 MacCUBOB CTPYKTYP.
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7.3.10 CocTaBHbI€e BblpaXXeHUA

CocTaBHble BbIpaXeHUsI cofdepXaT B KayeCcTBe 3MEeMEHTOB Apyrhe BblipaxeHus (HeobssaTenbHO MpocTble).
KonunuyecTBo nogBbIpa)KeHUi 1 KONIMYeCTBO YPOBHEW BIIOXEHHOCTN HE OrpaHNYeHbI.

BnoxeHHble noABblpa>KeHna BblYNCNAKOTCA nepen coaepXxalnmMmm nx BblpaKeHnAMn.

Mpumep:

7.3.11 NMpuopuTeTbl onepauumn

Onepau,vm B Tabnuue pacnonoXeHbl OT BbICLWIEro npnoputTeTa K HU3LWEMY. Yewm BblWe npuopuTeT onepauun, Tem
paHbLLEe OHa BbIMNOJTHAETCA. Onepau,vwl OAHOro npuopunTeTa BbINONMHAKTCA ClieBa HanpaBo.

Onepauus O6o03Ha4yeHue
B3siTne B ckobkm ( <BblpaxkeHune> )
Onepatop ¢ nepenavert onepaHaoB B CKOOKax <OnepaTtop>(<onepaHabl>)
CnoxeHue +
CpaBHeHne <, >, <5, >=
lMpoBepka Ha paBeHCTBO =

7.3.12 Onepartopbl
7.3.12.1 Onepatop ADD

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

a 1+3;

7.3.12.2 Onepatop EQ

OnepaTop Ans NpoBepKk/ onepaHaoB Ha PaBEHCTBO.

PaspeluéHHble TUMNbl aHHbIX: BCE ArieMeHTapHbIe TUMbI.

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

x1 1=1;
X2 TRUE=FALSE;

7.3.12.3 Onepatop GT

OnepaTop Anst NpoBEpKX yTBEPXAEHMS "OonbLUe" OTHOCUMTENLHO ONepaHaoB.

PaspeLéHrHble Tnnbl gaHHbix;: WORD, DWORD, DINT.

Bosspawaet TRUE, ecnu nepBbii onepaHg 6onbLue BToporo, u FALSE B npotuBHOM cny4ae.
Mpumep:
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<MMA_yKazaTena> (<umA_obbekTa>);
<MMA_yKasaTena> (<vmA_obbekTa>);

Onepatop Ans Bo3Bpara ykasatens Ha OObekT.
Baatue ykasartena peanuayetcs onepatopom REF() unu ADR(). ADR() u REF() cemaHTuyecku aKkBMBaneHTHbI.

Mpumep:

7.3.12.5 OnepaTtop pa3biMeHoBaHus *

PasbimeHoBaHue (B3FITI/Ie 3Ha4eHund no yKasaTemo) peanu3yetca onepaTtopom A,

<uMA_obbekTa> := <MMA yKasaTena>";

Ykazatenu TUNN3NpoBaHHbLIE. Pa3sbiMeHOBaHME BbIYUCIIAETCS B 3HAYEHWE COOTBETCTBYHOLLEro Tuna no ykasaternio.

Mpn HecoBnageHuuM TUNOB, [Oe STO BO3MOXHO, BbIMOMHAETCS HesBHOe npeobpasoBaHue Tuna (Mexay
uernoyvmcneHHeiMn Tunamm n BOOL). Ecnv TMn faHHbIX cneBa MeHblUe, HesIBHOe Npeobpa3oBaHve BbINOMHAETCS C
npegynpexaeHnem komnunstopa [E0G7].

HecoBnageHue TMNOB C HEBO3MOXHOCTbIO HESIBHOMO NpeobpasoBaHus NpuBeAET K olumMbke komnunsumm [E037].
PasbiMeHoBaHWe HyneBoro ykasarens npueoamT K olwmbke ncnonHeHuns (Segmentation fault).

Mpumep:

INT;
INT;
DINT;

(1);

|l

7.3.12.6 Onepatop SIZEOF

BosBpalyaet pasmep obbekTa B 6anTax (3HadyeHue tuna ULINT).

Mpumep:
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: INT;
sz : ULINT;

7.4 YTBepXxaeHus (MHCTPYKLUN)

YTBepxaeHue CuHTakcuc
MpurceoeHne nepeMeHHoNn <npeHTndmKaTop> := <BblpaxeHne>
Ycnosue IF <ycnosue1> THEN

<6nok koga1>
ELSIF <ycnosue2> THEN

ELSE

<bnok kogaN>
END_IF

Linkn ¢ npegycnosuem WHILE <ycnosue> DO

END_WHILE

Linkn FOR FOR <Bblpa)keHne-CH4ETUNK> := <HaYalbHOE 3Ha4YeHne>
TO <koHe4yHoe 3Ha4eHue> DO

END FOR
EXIT WHILE <ycnoeue> DO
EXIT:
END_WHILE
CONTINUE FOR <c4éT4ynk> := <HavanbHoe 3HavyeHune> TO

<KOHe4yHoe 3Ha4yeHune> BY <war> DO
<6nok koga 1>

CONTINUE;

<6nok koga 2>

END_FOR

RETURN PROGRAM <...>

RETURN;

END_PROGRAM

KommeHTapuu [/ OQHOCTPOYHbIN KOMMEHTapPWI
(* MHOTOCTPOYHbIN
KOMMeHTapun *)

7.4.1 NMpucBoeHune

<BblIpaXeHWe MecTa> = <BblpaXeHue>

<BblpaxxeHne mecta> (L-Value expression) MOXeT ObiTb MpencTaBfeHO: MMEHEM MNEpPEMEHHON (B TOM 4ucne
CTPYKTYPOI), UMEHEM NOfsi NEPEMEHHON-CTPYKTYPbI, UMEHEM (PyHKLMKN (BHYTPY 3TOM PYHKLMK), yKa3aTenem.

<Bb|pa>KeH|/|e> MOXET ObITb FOOLIM. |_|OpFI/J,0K BbIYUCNIEHNSA <BbIPpAXXEHUA> N <BblpaXkeHUA-MeCcTa> He OﬂpeﬂeﬂéH.

,D,OCTyI'I K 3NNeMeHTy MaccuBa OCYyLLEeCTBIAETCA NO MHOEKCY. ,D,OCTyﬂ K NOndaM CTPYKTYpPbl OCYLLECTBIIAETCA 4epes
TOYKY. BroxeHHbIN 0O0CTyn nogaepXumBaeTtca.
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PaspelleHbl npucBoeHuss BoblpaxeHu Tuna BOOL u ynmcnoBbIX TUMOB (CM. NpUMEYaHue Huxe), NpucBOEHUS
CTPYKTYP OOHOrO M TOro e Tuna. [pnucBoeHne nepemMeHHON NpoCTOro Tuna 3Ha4YeHns CTPYKTYpbl (M HaobopoT), a
Takke CTPYKTYp HECOBMagaoLLMX TUMOB NpUBEAET K oLwmbke komnunsaumm [E037].

MPUMEYAHUE ) -
Ecnn tun Mﬂ,eHTI/Id)VIKaTOpa clieBa GOﬂbLIJe, 4eM Tun, Bo3BpallaeMbin Bblpa>XeHUEM cnpaBa, npon3ongeTt

HesiBHOEe Npeobpa3oBaHmWe Tvna OT MeHbLUEro K 6onbLluiemy. B npoTuBHOM crnyvae nponsongért HesiBHOE
npeobpasoBaHue OT 6onbLUEro TUMNa K MeHbLUEMY, KOMNUNATOP BblAacT npeaynpexaeHue [E607].

Mpumep:

Mpn npucBoeHunm maccuBoB (B TOM 4YWUCIlE MHOTOMEPHbLIX) 3MEMEHTbI MaccuBa yKasblBalOTCA MO MNOpSaKy
obObsABNEHUS.

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

[1:21314];
[1:21314];
[[1,2],[3,4]1;

B nuTepanax maccvmBOB OOMNycKaeTCcs yKasblBaTb HECKOSbKO NEpBbIX 3rieMeHToB nogpsa. [Npu aTom octaBlumnecs
3NeMeHTbl COXPaHSAT CBOW nNpexHWe (HavanbHble) 3HadveHus. [lponycku anemeHToB (Hanpumep, [1,,3]) He
ponyckatoTcs (owmnbka komnunsaumm E007).

NMPUMEYAHUE
|I| B ALTA IDE HegonycTMMa KOHCTpyKUMsi BUga a:=b :=c
74.2IF

WHCTpYKUMS BETBNEHWUS B 3aBMCUMOCTM OT YCIOBUSI(-1iA).

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

3pechb 6roku koga 1, 2 - npeacTaBnsoT cO60M NPOM3BOSNBHOE KONMYECTBO MHCTPYKLMIA (OT Hynst 4O 6eCKOHEeYHOCTH).
Bnokn koaa BHyTpU MOryT coepaTb BnoXeHHble KoHCTpyKumn IF/FOR/WHILE.

YcnoBust ABMASOTCA BbIPaXEHUsIMU U AOMXKHbI BO3BpawaTte pesynstat tuna BOOL. B npotmBHOM cny4vae
nponsonaéT HesBHoe npeobpasoBaHue B BOOL, komnunaTtop BbiaacT npegynpexaeHune [E096].

Mpn BbINONHEHMM CHadana BbluMUcnsieTcs ycrnosue. Ecnu oHO BeluncnsieTcs B 3HadeHne TRUE, To ucnonHsetca
6nok koga 1, nHade - 6riok koga 2. lNMocne aToro BeiNonHeHWe 3aBepLuaetcs. bnok ELSE mMoxeT oTcyTcTBOBaTh.

Mpumep:

ar > 10 THEN
:= TRUE;
ELSE
:= FALSE;
END_IF

Tarke, B JaHHOW KOHCTPYKLUMM MOXET ObITb MCNosnb3oBaH BapuaHT ¢ ELSIF.

Konuuyectso 6rnoko ELSIF He orpaHu4yeHo.

IF <ycnoBuel> THEN

ELSIF <ycnoBue2> THEN

ELSIF <ycnoBue3> THEN

ELSE

PacumpeHHaﬂ KOHCTPYKUMA BblHNCNAETCA cneayrwimnm 06pa30M:

1. Bbluucngercs ycnosue 1.
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2. Ecnwn ycnosue1 UCTUHHO, BbiNonHseTcs 6nok koga 1. [lanee BbINONHeHe KOHCTPYKLUMK 3aBepLuaeTcs.
Ecnu ycnosue 1 NoxHo, BelYMCASIETCS yCrioBume 2.

3. [Ecnu ycnosue 2 UCTUHHO, BbINONHAETCA 6rnok kofa 2. Ecnmn NoXHO - BeluNCnSieTCs ycrnosme 3.

W Tak ganee no Bcem umetrowmmcs 6nokam ELSIF. Ecnv ycnosus IF/ELSIF noxHbl, BbINONHAETCA 61Ok Koga BHYTpU
ELSE. [lanee BbINOMHEHNE KOHCTPYKLMM 3aBepLIaETCS.

PaclumpeHHas KOHCTPYKUMST MOXET ObITb Npeobpa3oBaHa k 06bI4HOM KOHCTPYKUMK IF:

IF <ycnoBuel> THEN
<bnok kopa 1>
ELSE
IF <ycnoBue2> THEN
<bnok kopma 2>
ELSIF <ycnoeue3> THEN

ELSE

END_IF
END_IF

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

Mpumep
~ > 10 THEN

x1 := TRUE;
ELSTF dwVar = 10 THEN

END_IF

7.4.3 WHILE

VIHCTpyKUMS Ans uukna ¢ npeaycrioBrem.

WHILE <ycnoeBue> DO
<bnok kona>

END WHILE

YcnoBume JOmMKHO Bo3BpaLLaTh pesynsrat tuna BOOL. B npoTMBHOM criydyae npon3ongéT HesiBHOe nNpeobpasoBaHme
B BOOL, komnunaTop Bblgact npegynpexaeHue [EQ96].

bnok koga npepcraBnseT cobon NpoM3BONbHOE KONMYECTBO MHCTPYKUMIA (OT Hyns 0o GeckoHedHocTn). bnok koga
BHYTPY MOXET CoAepXaTb BNoXeHHble koHCTpyKuun IF/FOR/WHILE.

brnok koga BbINOMAHAETCS NOBTOPHO, MNOKa yclroBne UCTUHHO, N He BbINOJTHAETCA B MNMPOTUBHOM Clly4ae. To ecTb
MOXET BbINOJTHNTbCA OT HYNA 0 ©ecKoHe4YHOoCTH pa3 B 3aBUCMMOCTU OT yCIOBUA.

Mpumep:
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WHILE

1@ THEN

FALSE;
END_IF
END_WHILE

7.44FOR

Onepatop FOR ykasbiBaer, YTO MOCreaoBaTeNbHOCTb ONEepaTtopoB BbINOMHAETCA MOBTOPHO, B TO BPeMs Kak
nepemeHHas ynpasrneHus (CHETYMK) MHKPEMEHTUPYETCS.

FOR <CYBTUYMK> := <HaAyanbLHOe 3HadeHue> TO <KOoHeuyHoe 3HayeHue> BY <war> DO
<bnok kona>

END_FOR

CuéTunK, Ha4danbHOe 3HaYeHME N KOHEYHOE 3HaYeHNE JOMKHBI ObITh BhIpaXXeHUsiMu uenoro Tvna (Hanpumep, DINT).
OHK He JOMKHbI U3MEHATLCA BHYTPU LmMkna. B npotnBHom cnyyae He Gyaer obecneyeHo 3agaHHOE KOMMYECTBO
uTepauui, HO BBIMOSIHEHME 3aBEPLUMTCS KOPPEKTHO. [lepemMeHHas-CY4ETYMK aomkHa OblTb oObsiBneHa. [lpu
HECOOTBETCTBUU TUMOB NPOU3OMAET oLmbKa komnunsLmm [E094].

bnok koga npepcraBnseT cobon NPoM3BONbHOE KONMYECTBO MHCTPYKUMIA (OT Hyns Oo GeckoHedHocTn). bnok koga
BHYTPY MOXeET codepxaTb BrnoxeHHble KOHCTpykuuu IF/FOR/WHILE. Mo okoHyaHun BbinonHeHus 6rnoka koaa
CYETYMK N3MEHSETCHA Ha 3a4aHHbIN LWar.

Briok koga BbINOMHAETCA CTONbKO pas3, CKOJbKo 3agaHOo Ha4vallbHbIM U KOHEYHbIM 3Ha4YeHAMN Ona CYETYUMKA.

KoHcTpykumst BY moxeT ObiTb onylieHa. B aToM criyyae nameHeHvue CYéTumka npoucxogut Ha 1 oT HavamnbHOoro
3HAYEHNS K KOHEYHOMY.

Mpumep:

FOR 1 := 1 TO 16 DO
d unter := 1

END_FOR

7.4.5 EXIT

YTtBepxaeHne EXIT ncnonbayercsa BHyTpu KoHCTpykumii FOR n WHILE gnst 6e3ycnoBHoro Bbixoga ua umkna. bnok
Koaa, pacnonoxeHHbin nocne EXIT, BbInonHATLCA He ByaeT.

Cuétumk FOR npu Bbixoge 13 LMKIia COXpaHSAEeT CBOE 3Ha4YeHue.

Mpn ncnonbsoBaHun EXIT BO BNOXEHHOM LMKMAE BbIXO4 NPOMCXOAUT TOSMbKO U3 HEro. BHELWHWI LMK NpoaosmKnUT
BbINOSTHATLCA.

WHILE <ycnoBue> DO
<bnok kopma 1>

EXIT;
<bnok kopa 2>
END_WHILE

Mpumep:
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ing DO
unter + 1;

1@ THEN

END_IF

END WHILE

7.4.6 CONTINUE

YT1BepxaeHme CONTINUE ucnonbsyetca BHyTpu koHcTpykumn FOR un WHILE ans 6esycnoBHoro nepexoga Ha
cnepytoLlyto utepauuto uukna. bnok koga, pacnonoxeHHoii nocne CONTINUE, BbinonHaTecA He Byaer.

Cuétumk FOR npu BbinonHeHnn CONTINUE coxpaHsieT CBOE 3HaueHue B TeKyllen utepauum m U3MeHSeTCsa Ha
3afaHHbIv Wwar B cnegytoulen ntepaumm. Ecnn CONTINUE Bbi3BaH Ha nocnegHemn utepaumm, CHETYMK NO OKOHYAHMM
LMKIa NpuMeT <KOHe4YHOoe 3Ha4yeHune> + <war> (kak n 6e3 ncnonososaHus CONTINUE).

FOR <CUYBTYMK> := <Hauya/bHOe 3HadyeHue> TO <KOHeyHoe 3HauyeHwe> BY <war> DO
<bnok kopa 1>
CONTINUE ;
<bnok kopa 2>

END_FOR

1 TO 18 DO
xCommand AND dwCounter = 5 THEN
CONTINUE;
END IF
C nter
END FOR

7.4.7 RETURN

YTtBepxaeHme RETURN ucnonb3yeTtca BHYTpY nporpamm u hyHKLUMIA, BbINONHAET 6e3ycrnoBHbin Bbixod 13 POU u
nepegadvy NoToka ynpasrneHus Bbi3sasLlemy POU.

FOR i := 1 TO 1@ DO
IF i = 3 AND xCommand
RETURN ;
END_IF
END_FOR
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7.4.8 KommeHTapum

7.5 Tun paHHbIX NepeMeHHbIX

Mporpamma npepactaBnsieT cobolt Habop onepauuii, BbINOMHAEMbIX Hag AaHHbIMKU, pasMeELLeHHbIMU B NaMsaTu
ycTponcTBa. [ns ynpoweHus paboTbl ¢ NamMaTbio f4aHHbIe NPEACTaBMsOTCS B BUAE NEPEMEHHbLIX — MMEHOBAHHbIX
OOGbEeKTOB C onpedeneHHbIMU XapakTepuctTukamy (B 4YacTHocTM — Tunom). MNepen paboToli ¢ nepemMeHHbIMU
HeobxoaMMo nx 06bLABUTD.

CHavana YKa3biBaeTCd nmMma nepemeHHon, 3aTeM ee TUN 1 ONuUMoHarnbHO — HavyarnbHoe 3HaveHne. Nivs nepemeHHoPl
M TUN pasaendarTcda CMMBOSTIOM ABOETOYNA. Twun n Ha4anbHoOEe 3Ha4YeHne pasgenarTcd onepaTtopomM npmuceanMBaHUA
=. 3akaH4MBaeTcs 0O6bABNEHME CUMBOSIOM «TOYKA C 3ansATOM».

BwmecTe ¢ o6bsiBNeHnem nepeMeHHoN MOXHO yKa3aTb NOSCHUTENbHbIN KOMMEHTapUNA.

ALTA IDE nogpepXvBaeT OOHOCTPOYHbIE KOMMEHTapuM, HauduHawowmecss ¢ cumBona //, 1 MHOFOCTPOYHblIE —
pasMeLLeHHble Mexay cumsonamu (* un ).

Tvn JaHHbIX NepeMeHHON onpedenseT pog MHgopMauuW, guanas3oH NpeacTaBneHun YU MHOXECTBO OOMYCTUMbIX
onepauumi.

B ALTA IDE ncnonb3aytotcs cneayowme TUnbl NnepemMeHHbIX:

OyneBcKuii (OBOWYHBIN);
LLENOYNCIIEHHbIN;

C nnaBatoLlen TOYKOW;
CTPOKOBbIE TUMbI;
CUMBOIbHbIE TUMbI;
BPEMEHHbIEe TUMbI;
CTPYKTYpa;

MacCuBbI.

3HadeHuns oT ogHoM nepemeHHon K ﬂ,perVI MOTYyT nepenaBaTbCA TONIbKO Npu coBnagarwmnx Tunax nepemMeHHbIX.

7.5.1 BOOL
3HayeHus Pasmep
TRUE (1), FALSE (0) 1 6ant

7.5.2 Lleno4yucrneHHble TUNbI

Tun gaHHbIX HwxHaa rpaHuua BepxHsas rpaHuua Pa3mep
WORD/UINT 0 65535 16 6ut
INT -32768 32767 16 6ut
DWORD/UDINT 0 4294967295 32 6ut
DINT -2147483648 2147483647 32 6ut

7.5.3 Tunbl c nnaBawwen Toukon (IEEE 754)

Tun gaHHbIX HwxHasa rpaHuua BepxHsasa rpaHuua Pa3mep
REAL 1.0E-44 3.402823E+38 32 out
LREAL 4.94065645841247E-324 |1.7976931348623157E+308 |64 6ut

7.5.4 CTpOKOBbI€ TUMbI

CTpOKl/I ABINAKTCA HYIb-TEPMUHUPOBAHHbLIMU
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Tvn pgaHHbIX KoaupoBka Pa3mep
STRING UTF-8 1 Gant
WSTRING UCsS-2 2 banTa
7.5.5 CuUMBOSbHbIE TUNbI
Tvn gaHHbIX KoaupoBka Pa3mep
CHAR UTF-8 1 Gant
WCHAR UCSs-2 2 Gavita
7.5.6 BpeMeHHble TUnbl
Tun OnucaHue ®opmat |Paspe- |HwxHsan BepxHsia rpaHuua MamaTtb
AaHHbIX WweHue rpaHuua
TIME (T) |WHTepBan BpemeHu |d-h-m-s- |HaHOCE- | T#0 T#18 446 744 073 709 64 6ut
ms-us-ns | KyHObl 551615 ns
(ns)
TIME_ 3HayeHune mecTHoro | Hachbl: Munnnce- | 0 ms 4 294 967 295 ms* 32 buta
OF_DAY |BpemeHu, HaumMHass |MWUHYTbE: | KyHObI (TOD#0:0:0) | (TOD#23:59:59.999)
(TOD) ¢ 0 4acoB Tekylmx | CEKyHAbL. | (ms)
CYTOK Munnuce-
KyHZbl
DATE (D) |3Ha4yeHue rog- OHu (d) D#0000-0-0 | D#9999-12-31 32 buta™*
KaneHgapHowm gatbl | Mecsu-
OeHb
DATE_ 3HaueHne rog-mMec- | munnuce- | DT#0000-0- | DT#9999-12-31- 8 6ant
AND _ KaneHgapHom gatbl | A€Hb- KyHAObI 0-0:0:0 23:59:59.999
TIME N MECTHOro Hacbl: (ms)
(DT) BPEMEHM, MUWHYTBI:
BblUMCNSAETCA CeKyHAbl.
OTHOCUTENbHO MC
HYNeBOW TOYKK
0000-0-0-0:0:0
INSTANT | MoHOTOHHOE d-h-m-s- |HaHOCe- |0 ns 18 446 744 073 709 551 |64 6uT
BpeMsi, TOYKa Ha ms-us-ns | KyHObl 615 ns
BPEMEHHOI OCH. (ns)
PasHocTb AByx
nepemMeHHbIX Tuna
INSTANT paet
peansHO
npoLleaLummn
NPOMEXYTOK
BpeEMEHM

* — 86399999 Mmc, 3HayeHue, KOTOPOE COOTBETCTBYET MaKCMMyMy BpeMeHW. [Mpu Gomnblunx 3HaYeHMsX OTcYET

BPEMEHU OHSA AormkeH HaunHaTbes ¢ TOD#0:0:0

** — pacnpegeneHue BuT ykasaHo B Tabnvue Huxe

BuTbl Pasmep HasHa4yeHue

31-25 7 6ut 3apesepBMpoBaHO, HE UCNONb3yeTcsH
24-10 15 6ut loa (makc. 32 767

9 16uT ®nar: 1 = BUCOKOCHBIN rof

8-0 9 out MopsakoBbIv HOMep AHs B rogy (1-366)
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7.5.7 NMepeuncnsaemMbin Tun

ENUM — ocobbin TMn AaHHbIX, KOTOPbI COCTOUT M3 (OUKCUPOBAHHOrO M 3apaHee OrpaHu4eHHoro Habopa
YHUKanNbHbIX WUMEH, pasfeneHHbix 3anaTton. [lepeuncrieHns onepegensioT Habop WM3BECTHbIX, (OUKCMPOBAHHbLIX
3Ha4YeHWI 1 NO3BONSAT 0OpaLLaTECS K 3HAYEHNAM MEPEMEHHOW MO UMEHMW.

[ns o6bsiBNeHns NepevncnsieMoro Tuna HeobXxoanMmo cosdaTtb NPorpamMMHbIN 0GbEKT (MporpaMmy, YHKUMIO Unn
PYHKUMOHANbHbIA ONOK), N O0ObSABUTL MNEPEMEHHbIE MOCIE 3aBepLUalole 4acTu KOHCTPYKUMU OObABMNEHMUS
komnoHeHTa (END_PROGRAM END_FUNCTION mnu END_FUNCTION_BLOCK):

CuHTtakcuc nepeuncnenus (Enum):

[lporpamMa: <MMA NPOTPaMMe> — HEPeNaKTUPYEeMEl 3aroJjIOBOK, OOBABJIEHUE NPOTPaAMMEL
<0oOBABJIEHME I[I€PEeMEHHEIX U [NapaMeTpoB>
END_ PROGRAM

TYPE

<mMsa nepeumcieHua>: INT (*MoxeTe ykaszsaThb IOpyT'OoM TUI MM He yKasHBaTh €I'0 BOoOOume*)

(

nepemeHHasal := 0,
nepemMeHHasa’? := 1,
nepemeHHasa3 := 2
)
END TYPE

CD NPEAYNPEXOEHUNE

Ha gaHHbIi MOMEHT Npu 0OBbABNEHUN NEPEYUCTIEHNIA KOL, U NPOrPaMMHbIN 0OBEKT OLLIMGOYHO
nogyepKnBaeTCs KpacHbIM, BBMAY HENPaBUIIbHOW AMarHOCTUKM ownbok. He obpalyante Ha 3TO BHUMaHWSA U
npoBepanTe Ha A4EeNCTBUTENbHOCTL OLWMBKKM Npu nomoLLm cbopku npoekTa (F4). Ecnu cbopka nponcxogut
6e3 owmnbOoK - NPOEKT KOPPEKTEH U FOTOB K 3arpy3ke.

Ecnn 9BHO He MHMUManNM3MpoBaTb 3Ha4YeHWe MepBOW MepeMeHHOW - oTcyeT HaunHaetca ¢ 0. Ecnm aBHO 3apatb
3Ha4yeHue NepBon NnepeMeHHon, HanpumMmep nepemeHHas1:= 1 - nepemeHHan2 GyaeT pasHa 2.

eAutoMode
Manual,
SemiAuto,

Auto,
Service 10

MoxHo genatb HasHadeHus Yncnom. Hanpumep:

eAM: eAutoMode;

IF eAM Manual THEN

END_IF
eAM SemiAuto;
eAM 10;

m ‘I'IPVIMELIAHI/IE

Henb3sa ncnonb3oBaTtb OAHO U TOXE UMS nepe4vncrnieHna ana pasHbiX TUMOB.

Ecnu B nporpamme co3gaTb obpalleHne K NepevmcrieHmnto, NCNoSib30BaHHOMY B HECKOJSIbKMX TUMax, 3TO NPUBEAET K
OLIMOKe KOMMUAALUNN.

Hanpumep, nepeuncnenue circle ncnonbayercsa B 2-x TMNax NepeyncrneHmni:

enShapes: (circle, square, triangle);

enButtons (circle, pentagon, star);

PeKomer,yeTcn onpenendTtb yHUKaribHbie MMeHa I'Iepe‘-II/ICJ'IeHVIW
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enShapes: (SHAPE_CIRCLE, SHAPE_SQUARE, SHAPE_TRIANGLE);

enButtons (BTN_CIRCLE, BTN_PENTAGON, BTN_STAR);

OneMeHTbl MepeyncneHMn Takke MOryT ObiTb WCMONb30BaHbl B KayecTBe MOCTOSIHHbIX MEPEMEHHbIX C
naeHTudmkaTopom
<UMA IIepeurcJIeHudA> . <IIepeMeHHasa>.

Hoctyn k wugeHtudpmkatopy rnobaneH u yHukaneH no npoekTy. (daHHb ungeHTudmkatop TaKke MOXHO
ucnonb3oBaTb AnS  Opyroro nepeducrneHud. [py 3TOM, OOMHAKOBblE WMEHa 3fEeMEHTOB BHYTPWU pPasHbiX
nepeyvmcrieHnin BbI30BYT OLLUMOKY KOMNUAALMK (CM. NPUMEYaHue BbiLle).

Mpumep, obbaBnsem nepeuncrieHne (Enum) B pyHKUMM:

eAutolMode WORD

(
Manual 1,
SemiAuto,
Auto,
Service

MNporpamma programm_1:

eAM eAutoMode;
wWord: WORD;

wWord:=eAutoMode.Auto;

7.5.8 ObbABNeHue TMNa

O6bsBnNEeHNe TMNa MOXET OblITb CUHOHUMOM moGomy TNy, B TOM 4Yncrie BCTpOEHHOMY.

(<umA>: <obbABReHMe TUNa>;)

3aecb KOHCTpyKums ()+ o3Ha4YaeT ogHo nnmn 6oree NOBTOPEHUN.

Ob6baBneHne TMna MOXeT OblTb NPeACTaBNeHo:
1. WmeHewm gpyroro tuna.
2.  OrpaHvyYeHnem YMCrnoBOro TUMa rno guanasoHy.
3. OO6bsABMNEHNEM CTPYKTYpbI.

@ NPEAYNPEXOEHUE

Ha gaHHbI MOMEHT B KOMNUNATOPE NPUCYTCTBYIOT OLIMBKN: 06bABNEHNE NEepPeMEHHON Yepes NCeBaOHMM K
7.5.8.1 Uma pgpyroro Tuna

nonb3oBaTesibCKOMY TUMY AaHHbIX I'IpVIBeJJ,éT K OLUIMOKE MCMOSNHEHNS.

<HMA_HOBOro_THna> <MMA_THNaz>;

Mpencraensier coboil MnceBOOHMM Apyroro Tuna (B TOM 4MCre BCTPOEHHOTO) U MOXET MWCMOMb30BaThCs
B3aMMO3aMeHSIeMO C UMEHEM 3TOro Tuna.

105



7 A3bik nporpammupoBaHusa ST

7.5.8.2 OrpaHunyeHue gnanasoHa
MpegcTtaesnser cobon nNceBAOHVWM APYroro LEeMOYUCIEHHOro Tuna (B TOM YMcne BCTPOEHHOro) C OrpaHuyeHHbIM
AVana3oHOM 3HaYeHU.

MonbiTka NPUCBOUTL NUTEPAr, BbIXOASILLMIA 3@ YKa3aHHbIN AnanasoH, 4OSKHA NPUBOAUTL K oLwMbKe komnunsumm. Bo
BCEX OCTarbHbIX Cny4asix (BblYMCrEHME Ha 3Tane UCMOSHEHWS) OrpaHNYEHNE HE YYUTLIBAETCS.

<MMA HOBOTO TUMA> : <MMA YWUCJIOBOro THUMa>(<HWUKHAA FpaHMLa>..<BEPXHAA rpaHuua>);

NMPUMEYAHUE
EI ®yHKLMOHaN Noka HeQoCTyNeH, NaHMpyeTcs Nogaepxka B dyayLiem

Mpumepsi:

DEGREE_LIMITED : (0..100);

7.5.9 CTpYKTYpbI

CprKTypa - NOMb30BaTENbCKUIA TUN AAHHbIX, COD,Bp)K&LU,VIVI H860p NMEHOBaHHbIX Monen nobbiX TUNOB AaHHbIX.

KonnyectBo nomen ot 1 go GeckoHedHocTu. lMonbiTka 06bABUTL CTPYKTYpy 6e3 nonen npuBedéT K ombke
komnunsumn [E028].

CTpyKTYpbl MOTYT BbITb BIOXEHHLIMU. YPOBEHb BITOXXEHHOCTN HEOrPAHUYEH.
O6baBneHne pekypcMBHON CTPYKTYPbl MpUBEAET K owmbke komnunsauum [E029].

Ona obbsaBneHus CTPyKTypbl HeobXoaMMO co3faTb NpPOrpamMmmHbin OObeKkT (nporpammy, (OYHKUMIO  Wnu
yHKUMOHanNbHbIM  6rok), u ob6bsABUTL CTPYKTYpY MNOCNe 3aBepluarolien 4acTu KOHCTPYKUMU ob6bABneHus
komnoHeHTa (END_PROGRAM END_FUNCTION unun END_FUNCTION_BLOCK):
[lporpamMa: <MMSA NPOTPAMMBL> — HEPEeNaKTUPYEMBM 3aroJIOBOK, OOBABJIEHME MNPOTPAaAMME
<oOBABJIEHUA I[I€PEMEHHBIX M IIapaMeTpOB>
<TeJo peanm3auum>
END PROGRAM
TYPE <uMa CTPYKTYPBD>:

STRUCT

<Onok OOBABIECHMUA>

END STRUCT

END TYPE

Mpumep ob6baBNEHUSA:
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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.

7.6.3.1 VAR

JlokanbHble nepeMeHHble 0ObsBnATCA Mexay knodveBbiMyu crioBamu VAR 1 END VAR B obnactn o6bsBneHus
POU.

Mpumep:

: DWORD;

7.6.3.2 VAR_INPUT

MepemeHHble VAR_INPUT saBnsioTca aprymeHTamu aAng  dyHkumm/nporpammel. [MepemenHble VAR_INPUT
obbasnstoTcsa mexay knoveBbiMn cnosamm VAR _INPUT n END_VAR B obnacTtn oobssnenns POU.

Mopsnok 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 BbIXoAHbIMKW napameTpamu nporpammbl. NMepemeHHble VAR _OUTPUT
obbasnstoTca mexay kntoveBbiMn cnosamm VAR _OUTPUT n END_VAR B obnactu obbsasnenuna POU. MNMopsigok
yKasaHus nepemeHHbIx B orioke(-ax) VAR _OUTPUT onpegensiet no3anumn napameTpoBs npu Bbizose POU.

Mo okoH4aHuM BbinonHeHns POU npoucxoaut nepegadva napametpoB VAR _OUTPUT no 3HaveHuio.

Mpumep:

outl :

out2, out3 : BOOL;

7.6.3.4 VAR_GLOBAL

mobankbHble 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 otaenbHoOMm
Cru1cKe BHYTpM NpoekTa. KonmyecTBo CNMCKOB HEOrPaHUYEHO.

[ns o6baBneHus rnodanbHOM NepemMeHHo He0bBX0AMMO CO3aAaTh NPOrPaMMHbIV OOBEKT (Mporpammy, YHKLUMIO UK
PYHKUMOHAnNbHbIA BNOK), N 06BbSABUTE CNUCOK rMoBanbHbIX NepPeMEeHHbIX NOCne 3aBepLuaroLlen YacTu KOHCTPYKL MK
o6basneHunst 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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7.6.4 NMpumepbl 06bABNEHUNA

lMepemeHHble ogHOro TMna MoryT BbiTb 0ObSBMNEHLI rPynnammn Yepes 3anaTyto. Pasmep rpynnbl HEOrpaHUYeH.
Mpumep 1:

DWORD

Bnokn o6bsiBNeHNst He MOryT ObITb BNOXEHbI APYT B Apyra.
Mpumep 2:

inl, in2 DWORD;

DWORD;

locall, local2: DWORD;

7.7 Pa3pewieHne nmeH

7.7.1 ObnacTu BUAUMOCTHU

Kaxgbin POU umeet nokanbHyto obnactb BuanMocTu (nepemeHHble B pasgenax VAR, VAR_INPUT). JlokanbHble
nepemMeHHble BUAHbI TOMNBKO BHYTPU poguTtensckoro POU.

B rmobanbHon obnactv BUOUMOCTU MOryT ObiTb 00bsiBNeHbl hyHKUMK (rnobanbHble), Nporpammbl U rnodanbHble
nepemeHHble. BuaHbl n3 nto6oro POU npoekTa.

7.7.2 KoHNUKTBI

7.7.2.1 Qly6bnupoBaHue MMeH

[ybnupoBaHme MMEH B 0BnacTn BUOUMOCTM - OObsIBNEHNE NEPEMEHHbIX U/UNN PYHKUNMA C OOMHAKOBLIMU MMEHaMM
npuBedéT K owmnbke komnunsauum [E004].

7.7.2.2 3aTeHeHUue UMeH

Ecnn 3 POU BuaMMbl OOHOMMEHHbIE FOKanbHasi nepemMeHHass U rnobanbHas nepemeHHas/yHKUMS, TO
KOMMNUNALUMS U BbINOITHEHNE NPON30AAYT KOPPEKTHO.

BoipaxeHue f() byaeT oTHOCMTbCA K (OYHKUMMK, a f - K NoKanbHON NepeMeHHOMN.
7.7.2.3 Bbi30oB ¢hpyHKLMM/BO3BpaLLaeMbIn CIOT PYHKLUU

BHyTpM ¢yHKUMM He MOXeT OblTb OOHOMMEHHOW IOKarnbHOW MNepemMeHHOW (CM. Bbille AyOrnvpoBaHWE WMEH).
BoipaxeHue f() byaeT oTHOCMTbCA K OyHKUMK, a f - kK BO3BpaLjaemMomy CrioTy.

PekypcrBHbI BbI30OB (hYHKLUM JonycKaeTcs, rMybuHa pekypcumn He onpeaerexa.
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7.7.2.4 Uma tuna/Uima dpyHKuun/nepemMeHHomn

HonyckaeTca obbaBneHne nepemMeHHbIX/PyHKUUA OAHOUMEHHbBIX C TUMaMWU AaHHbIX.

7.8 Pa3melleHne AaHHbIX B NaMATHU

HanHble POU pasmellaoTca B NaMsiTM MOCrNeAoBaTeNibHO B Mopsigke 00bsaABneHus. [ns anemMeHTapHbIX TUMOB
OaHHbIX 3aHUMaeMbl pa3vep B NaMsTu, BblpaBHMBaHWE (KpaTHOCTb ajpeca) U cABUr (3aHMMaeMbll pasmep B
MaccuBe) coBnagaroT. [1ns MacCMBOB BbipaBHMBAHWE ONpeaensieTcs BbipaBHUBAaHNEM 3fleMeHTa MaccuBa.

Twun 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 Pa3mellueHune CTPYKTyp
AnemeHTbl CTPYKTYpPbl pasMeLllaroTCda B NamMATU nocnenoBatesibHO - No NOopAdKYy YyKas3aHuda B onuMcaHunm tuna.
BblpaBHI/IBaHVIe 3NNIeMEeHTOB BbINOJTHAETCA MO 3NIeEMEHTY (I'IpOCTOFO TVII'Ia) C MakCumalnbHbIM BblpaBHMBAHNEM.

AHanormyHoe npaBuNo OEWCTBYET AN BMOXEHHbIX CTPYKTYp: BblpaBHMBaHWME B NaMsATU AN HaACTPYKTYpbl
onpegensercs HanbomnbLUUM BblpaBHUBAHWEM 3MEMEHTOB NOACTPYKTYPbI.

Mopsinok 6aiT/crioB caMux arIEMEHTOB CTPYKTYPbI NMPU 3TOM HE U3MEHSIETCS.

Mpumepsi:
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7.8.2 PasmelueHme maccuBoB

AneMeHTbl MaccuBa pa3MeLLalTcsa B NamMsAT NocneaosaTernsHO - No NOPAAKY OT aNieMeHTa C HadyanbHbIM MHOEKCOM
[10 3reMeHTa C KOHEYHbIM MHAEKCOM. BbipaBHUBaHWe onpenensercs BbipaBHWBaHWEM 3neMeHTa maccuBa. Casur
paBeH pasmepy B GanTax.

MHoromepHble MaccuBbl (B TOM YMCIie MaccyMBbl MAcCUMBOB) pacnonaraTcs B NaMsiTu No nopsaky ykasaHus ocewn.
OneMeHTbl KaKOoW OCu pacnonaratoTcs Mo nopsgky OT 3dfemMeHTa C HavarnbHbIM MHOEKCOM OO anemMeHTa C
KoHeuHbIM uHaekcom. Mpumep: [a11, a12, a21, a22].

Mopsigok 6anT/cnoB cammnx aNeMeHTOB MaccuBa Npu 3TOM He U3MEHSIETCS.
Mpumepsi:

[1..2] INT;
[1..2] [1..2] INT;

[1..2] [1..2]
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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+
CV i
PucyHok A.4
Nmsa nepemeHHOMN Tun AaHHbIX OnucaHue
BxogHble nepemeHHble
Cu BOOL Bxoa cyeTa - yBenuueHune Ha 1 npu
cpabartbiBaHUK
RESET BOOL C6poc cuétunka B 0
PV WORD lMpenycTaHOBMNEHHOE 3HaYeHME
(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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.3.2.2CTD

®dyHKunoHanbHbIN 610k CTD (Counter Down) — AeKpPEMEHTHbIN CHETYNK.

1 2 3 4
Bxop CD t
|
” i
i
Bxop LOAD | t
o
i i
i i
i i
b
Beog @ t
1% |
|
|
CV 1] i
PucyHok A.5
Uma nepemeHHOM Tun gaHHbIX OnucaHue
BxogHble nepemeHHble
CD BOOL Bxoa cyeTa - ymMeHbLUeHue Ha 1 npu
cpabaTtbiBaHUM
LOAD BOOL Bxop 3arpysku npegycTaHOBMEHHOTO
3Ha4YeHus
PV WORD MpenycraHoOBNEHHOE 3HaYeHne
(ycTaBka)
BbixogHble nepemMeHHble
Q BOOL MpusHak goctmxeHus 0
Ccv WORD TekyLee 3HaYeHne cyeTvmka

Mo kaxgomy cpoHTy Ha Bxoge CD (nepexon w3 FALSE B TRUE) Beixog CV ymeHbliaetcs Ha 1. Korga cuetumk
pocturHet 0, cdeT octaHaBnuBaeTtcs, Bbixod Q nepekntodaerca B TRUE. Cuetunk CV 3arpyxaercs HadanbHbIM
3HayeHueM, paBHbiM PV no Bxogy LOAD = TRUE.

Mpumep:
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.3.2.3 CTUD

dyHKunoHanbHbIN 6110k CTUD (Count Up/Down) — NHKPEMEHTHbIN/AEKPEMEHTHbLIN CHETYNK.

1 2 3 4 5 &
Bxopg CU ” ” ” ” ﬂ ” t
| i i i i
BT Y
! ! i i : i
A T A A S
Bxog CD Voo t
P Lo
b b b
[ ! i '.' 1 i ! :
Lo P Lo
LOAD __ + + | P L t
T T ] T M )
BREEE N
I ! i i - i i ! H
I ! i i " i i ! H
R R R A Lo
RESET | | | ! | P t
o P i
SN R
[ I i i 1 i
i ! i i
: : i i
[] i
i
cv 0 t
(np1 PV=4)
PucyHok A.6
MUmsa nepemeHHOMN ‘Tun AaHHbIX OnucaHue
BxogHble nepeMeHHble
Ccu BOOL Bxopg cueta - yBenuueHue Ha 1 npu
cpabaTtbiBaHUM
CD BOOL Bxopg cyeTa - ymeHblUeHune Ha 1 npu
cpabartbiBaHUK
RESET BOOL Cobpoc cuetumka B 0
LOAD BOOL Bxop 3arpysku npegycTaHOBMEHHOTO
3HaYeHus
PV WORD MpenycraHoOBNEHHOE 3Ha4YeHne
(ycTaBka)
BbIxoaHble NepeMeHHble
QU BOOL | Mpun3HaK 4OCTUXKEHMUS YCTaBKU
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NUmsa nepemeHHOMN Twvn AaHHbIX OnucaHue
QD BOOL MpusHak goctmkeHus 0
Ccv WORD Tekylee 3Ha4YeHne cHeTUMKa

Mo Bxogy RESET cuyetuuk CV cbpaceiBaetca B 0, no Bxogy LOAD 3arpyxaetcs 3HavyeHunem PV.
Mo dpoHTy Ha Bxoae CU cueTtunk yBenunumeaetcs Ha 1. o ¢poHTy Ha Bxoge CD cueTunk ymeHbluaetcs Ha 1 (go 0).
QU ycraHaenueaetcsa B TRUE, korga CV 6onblue unm paseH PV.

QD ycraHaenusaetca B TRUE, korga CV paseH 0.

Mpumep:

.3.3 llornyeckue ¢pyHKLNOHaNbHLIE 6NOKKU (TpUrrepbl)

3.3.1 SR

PyHKUMOHanNbHbIN 6noK SR (Set-Reset) — nepekntoyarens ¢ JOMUHAHTOW BKIOYEHNS.

Bxopn SETT ” ” t

EBxop RESET

S—

Bbion Q1 t

PucyHok A.7

NUmsa nepemeHHOMN Twvn AaHHbIX OnucaHue

BxogHble nepemMeHHble

SET1 BOOL Bxog yctaHoBKM

RESET BOOL Bxopg cbpoca

BbixoaHble nepeMeHHble

Q1 BOOL 3anoMuHaeMblii Bbixog, (COCToAHME
Tpurrepa)
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®PyHKUMOHanbHbIN 6rok ¢ gomuHupylowmm Bxogom SET1. Beixog Q1 craHoButcs «TRUE», korga Bxog SET1
ctaHoButcs « TRUE». 3710 cocTosiHne coxpaHsieTcs, gaxe ecnn SET1 BosBpawaetca obpatHo B « FALSE». Beixog
Q1 BosBpallaetcs B «FALSE», koraa Bxog RESET craHoButca « TRUE».

Ecnu Bxogbl SET1 n RESET Haxogatcsa B « TRUE» ogHOBpeMEHHO, JoMUHUPYHOWMA Bxog SET1 yCcTaHOBUT BbIXOA
Q1 B «TRUE». Korga cyHkLMOHanNbHbIN 6roK Bbi3biBAaeTCS NepBbIv pas, HadanbHoe coctosiHue Q1 aTto « FALSE».

Mpumep:

3.3.2RS

®PyHKUnoHanbHbIN 6110k RS (Reset-Set) — nepekntovatens ¢ JOMUHAHTON BbIKIHOYEHUS.

Bxog SET ” ” t

] ]
i i
i i p—
i i
i i
: :
Bxopg RESET1 | | t
i i b
Bwixog G i
PucyHok A.8
Nmsa nepemeHHOMN Twun paHHbIX OnucaHue
BxogHble nepemeHHble
SET BOOL Bxog yctaHoBKM
RESET1 BOOL Bxopg cbpoca
BbixogHble nepemMeHHble
Q1 BOOL 3anomnHaembll BbIXof (COCTOSIHME
Tpurrepa)

®PyHKUMOHanNbHbIN 6rok ¢ gomuHupytowmm Bxogom RESET1. Beixog Q1 craHoButca « TRUE», korga Bxog SET
ctaHoBuTcs « TRUE». 31O cocTosiHne coxpaHsieTcs, aaxe ecnu SET BosBpalaetca obpatHo B « FALSE». Bbixog
Q1 BosBpawaerca B «kFALSE», korga Bxog RESET1 ctaHoBuTCcA « TRUE».

Ecnn Bxogbl SET n RESET1 Haxogatcs B « TRUE» ogHoBpeMeHHO, goMuHupytowmin Bxoq RESET1 yctaHoBuT
Bboixog Q1 B «FALSE». Korga dyHKUMOHanNbHbIA GNOK BbI3biBAETCA NEPBbIA pas, HavanbHoe cocTosHue 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.

126



7 A3bik nporpammupoBaHusa ST

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.

130



7 A3bik nporpammupoBaHusa ST

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
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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:

138



7 A3bik nporpammupoBaHusa ST

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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