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1 O nporpamme

Owen Logic — cpea nporpammMupoBaHus, NpegHa3HadYeHHas s CO34aHus anropMTMoB paboTbl KOMMYTALNOHHbIX
NpnbopoB, OTHOCALLUMXCSA K Knaccy nporpaMmmupyembix perne, B 4acTtHocTu, npubopos cepun MP1xx, MP200 wu
naHenu UMM120 nponssoacTtea komnaHmm OBEH.

®yHkumoHan Owen Logic otTnMyaetcs onsa cnegyowmx rpynn npubopos:

* npubopbl nepBoro nokonenusa — NP100, NMP102, NMP200 n nanenun UIMM120;
* npubopsl BToporo nokoneHusi — [NP103, ¢ rpaduydeckmum usetHbiM KK (MP205, NMP225), OBK-IT.

OcHoBHoM dyHKumMoHan Owen Logic goctyneH ansi Bcex npubopoB, oyHKUMOHaN n nHTepdencsl ana npnbdopos
BTOPOrO MOKOSIEHMS HEAOCTYMHbI A58 APYrMX NpubopoB.

Owen Logic noseonsieT nonb3oBaTento paspaboTarb nporpamMmy aBTOMaTu3aumMuM CUCTEMbI MO COBGCTBEHHOMY
anropuTMy 1 3anucatb ee B S3HEProHe3aBUCUMYIO NamsiTb npubopa. [ns coctaBneHUs nporpammbl UCMONb3yeTcs
rpadmyecknii sa3bik FBD ctaHgapta MOK 61131-3.

MepeyveHb NpubopoB, AN NPOrpaMMUMPOBaHUSI KOTOPbIX MOXET ucronb3oBaTbcss Owen Logic, npeactaBneH Ha
cante komnaHum OBEH.

1.1 CuctemHble TpeboBaHua ana pad6otbl Owen Logic

OnepaunoHHas cuctema:
* Windows 7 (SP1+);
* Windows 8.1;
*  Windows 10;
*  Windows 11.

CuctemMHble BUbnmMoTeku:

* Microsoft .NET Framework 4.8;
* Microsoft NET Desktop Runtime 6.0.8;
* Microsoft Visual C++ 2015-2022

CucrtemHble TpeboBaHus:

* npoueccop Intel Core i3 21Ty
* onepaTtuBHas namsTb 4 ['6;
» cBobogHoe MmecTo Ha ancke 700 MO;

MogkntodeHne K VIHTepHeTy TpebyeTtcs Ans crieqyowmnx 4eNCTBUi;

» obHoBneHne Owen Logic;
+ 3arpyska LWabrnoHOB CETEBbLIX YCTPOWCTB;
+ 3arpyska makpocoB B MeHeaxepe KOMNOHEHTOB.

NMPUMEYAHUE .
HepoctynHo B Bepcumn Owen Logic 2.9 u Huxke. [1na nony4YyeHnsa 4OCTyna K MakpocaM UCMonb3ynTe

akTyanbHyto Bepcuto Owen Logic

1.2 Ucnonb3yemMble abbpeBuaTypbl U TEPMUHBI

Drag and drop — mexaHn3M nepemeLLeHns anemMeHToB NHTepdenca, KOTopbI NO3BOMNSET NepeTacknBaTb
HY>KHbIN 3NEMEHT, yaepKmMBasi ero KHOMKOW MbILN, U3 OOQHON obnacTu B APYryio.

FBD (Function Block Diagram) — rpaduyecknii A3bik Anarpamm oyHKLMOHarbHbIX 610KOB, KOTOPbIV
npegHasHayeH Ans BU3yanbHOro NporpaMmmMmnpoBaHus.

LoRa — texHonornsa 6ecnpoBofgHON Nnepeaayvm gaHHbIX.

LoRaWAN (Long Range Wide Area Network) — ceteBow npoTokon, onpegensiowmn npasuna
B3ammogencteums B cetu LoRa.

OwenCloud — obnayHbI cepBuc komnaHum « OBEH», npuMmeHseMbIn ANga yaganeHHoro MOHUTOPUHra,
ynpaBreHns 1 XpaHEHUS1 apXMBOB AaHHbIX NPUOOPOB, UCMOMb3yeMbIX B CUCTEMAX aBToMaTuaaumun. [loctyn K
CEpBUCY OCYLLIECTBNSETCA C MOMOLLbI0 web-6pay3epa nnvm MobunbHOro npunoxeHus (nogpobHee cMm. owen.ru/
owencloud).

Owen Configurator — 10 gnsa HacTpoviku 1 3agavm napameTpoB ycTponcTeam komnaHmm « OBEH».


https://owendigital.ru/solutions.html#id_3
https://owen.ru/owencloud
https://owen.ru/owencloud
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ST (Structured Text) — a3bik nporpammupoBaHus ctaHgapta IEC61131-3. NpegHasHaveH

AN NPorpamMMMpoBaHMs MPOMbILLNIEHHbIX KOHTPOMNEPOB U ONEPaTOPCKUX CTaHLINNA.

XKW — xnakokpucTanmyeckuim nHgmkaTop.

KommyTauumoHHasa nporpamma, nporpaMmma — pa3paboTaHHbIN NOnb30BaTeNeM Ha CXeMe NPOeKTa anroputm
paboTbl ANA NocneayoLlen 3anucu B npubop.

KoHTeKkcTHOe MeHK — aneMeHT rpadmyeckoro nHtepdenca, npeacTaBnaoLLmin cobor CnMcok KoMaHA,
BbI3bIBaEMbIV MONb30oBaTenem Ans Beibopa HeE06X0AMMOro 4ENCTBUS Had BbiOpaHHbIM 06bekToM. B

Owen Logic BbI3biBaeTcsa Haxatnem NKM no o6bekTy.

Nornyecknn curHan («curHan») — guckpeTHas pmanyeckas BENnYMHa (HanpshKeHue unm Tok),
NpvHMMaloLas TONbKO ABa 3Ha4YEHMWS: BKITKOYEHO — COOTBETCTBYET Nornyeckon «1» (nor. «1»), n oTKMYeHo —
nornyeckomy «0» (nor. «0»).

NKM — neBasi kHonKa MbiLLn.

Makpoc — (pyHKUMOHaNbHbIN Br10K, pasdpaboTaHHbI Nofib30BaTENEM.

O3Y (OnepaTtuBHOe 3anoMuHarowee YCTPOMCTBO) — 3HEpProsaBmMcrMmMmasi Hactb NamsTi npubopa, B KOTOPOW
BO Bpems paboTbl XpaHWUTCS BbINOMHAEMbIN KO MPOrpamMMbl, a TaKKe BXOAHbIE, BbIXOOHbBIE Y MPOMEXYTOYHbIE
OaHHble, obpabaTbiBaeMble NpOLLECCOPOM.

N3Y (MocTtosiHHOe 3anoMuHatoLee YCTPOMCTBO) — SHEProHe3aBUCUMas NaMsiTb, KOTOpas UCMONb3yeTCcs
AN XpaHeHUs MaccmBa HeM3MeHAEeMbIX AaHHbIX.

MK — nepcoHanbHbIN KOMMNbIOTEP.

MKM — npaBag KHOmMKa MblILLN.

MO — nporpammMHoe obecneyveHue.

Mpeobpa3oBaTenb — yCTPOMCTBO, Yepes KoTopoe npubop nogxntovaercs K K.

Mpubop — nporpammmpyemoe yCcTporcTBo, Hanpumep NP200.

Mpubopbl BTOporo nokoneHusa — NP103, ¢ rpadudeckmum LBeTHbIM KK (MP205, NP225), OBK-IT;
Mpubopbl nepBoro nokonenna — MNP100, MP102, NMP200 n naHenu UIMIM120;

MpoekT — chann, co3gaHHbii B Owen Logic, BktovaoLwmn B ceds nporpammy U HaCTPOMKM A11S NocneayoLwero
xpaHeHusa Ha [K.

Pe3epBHas konusa (unu cpann aBTocoxpaHeHUs) — haiin NpoekTa ¢ paclumpeHnem .owle, KOTopbIii
cosgaeTcs B GOHOBOM pexume B pesyrbrate cpabaTbiBaHWS TaiMepa aBTOCOXPaHEHWS.

CnoTt — pa3sbeM B Npubope ANs NOAKIIYEHNS MHTepdeca CBS3N UM MOAYNS pacLUMPEHUS.

YcTaBKa — 3agaHHOe 3HavyeHne napameTpa PyHKLMOHAabLHOro 6roka (YCTaHOBMEHHbIN PEXUM).
PyHKUNOHanNbHbIN 610k (PB) — CTpYKTYpHasi eanHuLa NporpamMmmbl, KOTopas Nocre BbINOMHEHNS BbiAAET
0fgHo unu donee 3HavyeHU. MoxeT ObITb CO30aHO MHOXECTBO MOUMEHOBaHHbIX 3K3EMMIIAPOB (KONuii)
PYyHKLMOHanbLHOro 6rnoka.

DYHKUNA — CTPYKTYPHas eguHuLa NporpaMMbl, KOTOpasi MOCHe BbIMOMHEHMS BblA4AET TONbKO O4HO 3Ha4YeHue.
PYHKUMSA HE XpPaHUT NHGOPMALIMIO O CBOEM BHYTPEHHEM COCTOSIHWM, TO €CTb BbI30B (DYHKLMMW C OOHUMW U TEMU
Xe pakTnyeckMMm napameTpamu BblgaeT TO XKe 3HaYeHue.

XoncTt, cxema — nore Ansl pasMeLleHns rpaddniecknx KOMNOHEHTOB NPOEKTa N PeAakTUPOBaHUS
COeaVHUTENbHBIX Lenen Mexay HAMU.

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

ACIMN3Y (AnekTpoHHO-CTupaemoe MNMporpammupyemoe NocrtossHHoe 3anoMmuHalLee YCTPOMCTBO) —

YacTb MHTErpanbHON CXeMbl MUKPOMPOLIECCOPA, KOTOPasi UCMONb3yeTCs AN XpaHeH sl AaHHbIX.
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2 YcTtaHOBKa

1. Ckavawite Ha K n 3anyctute dan Owen Logic.exe.

2. OTKpoeTcsl OKHO MacTepa ycTaHOBKU. O3HaKOMLTECH C MH()OpMaLMen n HaxxmuTe kHorky [danee.

Yctanoska — Owen Logic -

ycTtaHoBku Owen Logic

KOMOBHTEp.
TEM, KaK NPoOJoM#HTE.

utobbl BEIFTH W3 NPOrPaMMel YCTAHOBKM.

Hanee

Bac npuBercrByeT Mactep

Mporpamma ycraHoeut Owen Logic 3.0.4182 Ha saw

X

PekoMeHZyeTCA 38KPLITE BCE NMPOYME NPUIDKEHUA Nepeq

HamuTe «[anees, ytobel NPOAOMKUTE, HAKW «OTMEHE»,

OTmMeHa

PucyHok 2.1 — OKHO macTepa yCTaHOBKMU

3. O3HaKkoOMbTECb C NIMLEH3NOHHBIM COrnalleHneEM U, B Cny4ae cornacwus, Bbl6epMTe A npnHUMaro ycrnoBsus
cornaweHus. Haxmute KHOMKY Hanee.

Yctanoska — Owen Logic -

JNuuew: Cor.

Moxanyicra, NPoUTHTE CISAYHILLYH BEXHYH HHOPMELKID Nepeq TeM, Kak
NPOAGTKHTE.

MNoxanyiicta, npoutuTe cneayrowee fMueHanoHHoe Cornalerne. Bel A0MHHEI
NPUHATE YCNOBMA STOMO COMNELWEHUA Nepes TeM, Kak NpoAoNKHTb.

Mepes MCNONL30BAHMEM JAHHOTO NPOrpamMMHoro obecnederus, noxanyicra,
03HAKOMBTECh C YCIOBMAMM HIDKECNEAYHLLErD NMLEH3HOHHOTO COrNalleHus.
Mioboe Mcnonb3oeaHne Bamu NporpaMMel 03HauaeT nonHoe 1 GezoroBopodHoe
NPUHATHE BaMK ero ycnoBwil.

Ecnu Bel He NPUMHUMAETE YCNOBHA NMLUEHZWOHHOTD COTNALLEHHA B NOJHOM
ofteme, Bbl He MMeeTe NpaBa UCNONb30BATL NporpaMMHoe obecneyeque B
Kakix-nnbo Lenax.

AnsA 2awmTel Bawmx npag 000 «OeeH LudpoBsle pelweHna» (fanee —
NpaeoobnagaTents) ocTaensAeT 2a coboil aBTopcKMe NpaBa Ha AaHHoe
nporpaMmHoe obecnedexue u npegnaraet BaMm MCNONb30BATL HACTOALLYHY
JIMLEH3NH, B COOTBETCTBUW C YCNOBWAMK KOTOPOI Bbl BNpaBe MCNONL30BaTh

(@ S NPUHUMEKD YCNOBWA COMNaWeHUs

(C) 91 He MPUHMMEKD YCIOBHA COTNALIEHNS

”~

OTmMeHa

PucyHok 2.2 — OKHO NULIEH3UOHHOIro cornalleHus

4. Bblbepute nanky ans yctaHoskn Owen Logic 1 nanky ons spnbika B MeHto Myck. HaxxmuTe kHonky [anee.

5. B OTKpbIBLLEMCA OKHE, Npun HeobxoamMmocTy, yCTaHOoBUTE YekboKcebl:

» Co3spatb ApnbIk Ha paboyem cTorne.

* Cospgatb ApnbIk B [MaHenu 6eicTporo 3anycka.

» Csasatb Owen Logic ¢ annamu, umeoLmmmn paclumpeHme .owl, .owle — ansi aBTomaTnyeckoro
OTKPbITUSA (hannoB ¢ ykasaHHbIM paclumpeHmem B Owen Logic.

* YcraHoButb .NET 6 SDK — ecnu 6ubnmnoteka He yCTaHOBMEHA, TO MacTep TupaxnpoBaHusi Ha OC
Linux paboTtaTtb He Gyaer.

HaxmuTe kHonky Oanee.
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\f5] Ycraroeka — Owen Logic — X
BobibepuTe o Iapaun ?El
Kakue JoNonHUTENbHEIE 33434 HeoOX0aMMO BeINONHWUTE? »

BeifepuTe AONONHUTENEHEIE 38Aa4M, KOTOPLIE AOMMHEl BEINOJHUTECA NPH YCTAHOBKE
Owen Logic, nocne 3Toro HaxMuTe «/lanee»:

JononHUTENEHBIE 3HAYKN:

|:| CozpaTe ApnbIK Ha Pabouem cTone

Co3aaThb ApALIK B MaHenu BeICTporo 3anycka
Accoumauna c daiinamu:

Ceazate Owen Logic ¢ haiinamu, MerLuMy paciumpenue .owl, .owle

JononHUTEeNLHOE NporpaMMHoe obecneueHme:

|:| YcraHoeuts .NETE SDK ana cosgaHuA MacTepa TMPaXupoBadna ana OC Linux

PucyHok 2.3 — Bbi6op gononHuTenbHbIX 3aaay

6. O3HakOMbLTECH C MH()OpMaLMe 06 yCTaHOBKE U HAXXMUTE KHOMKY YCTaHOBUTb.

Yctanoska — Owen Logic - X

BCE roToBoO K yCTaHOBKe ?D

Mporpamma yCTaHOBKW rOTOBA HAYaTL ycraHoBky Owen Logic Ha eaw »
KOMMBHOTEP.

HamMUTe «YCTaHOBUTb®, UToBLI NPOAONKWTE, WM «Ha3ag», eCNW Bbl XOTHTE
NpOCMOTPETE WKW W3MEHWTE OMUMM YCTAHOBKM.

Manka ycTaHoBKK:
C:\Program Files\Owen\Owen Logic_J = ==l w

Manka B MeH «MTyck»:
Owen\Dwen Logic

JononHUTeNbHEIE 3a0aun:
[ononHUTENBHEIE 3HAUKK:
Co3AaTk APALIK B NaHenn BeICTporo 3amycka
Accoumauna c daiinamu:
Ceazate Owen Logic ¢ haiinamu, MerLuMy paciumpenue .owl, .owle

Hazag YCTAHOBHTE OTmMeHa

PucyHok 2.4 — OKHO 3anycKa yCTaHOBKMU

7. OTKpoeTCﬂ OKHO, B KOTOPOM 6yp,eT OTO6pa)KaTbCF| npouecc yCTaHOBKU.
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YctaHoska — Owen Logic — >
YCTaHOBKA... ,tg
Noxanyiicta, nogoxaute, noka Owen Logic YCTAHOBMTCA Ha Ball KOMMBHITEP.

Pacnakoeka dainoe...
C:\Program Files\Owen\Owen Logic_2aekabpb25\CommandProcessor.dll

OTmMeHa

PucyHok 2.5 — lNMpouecc ycTaHOBKM NporpaMmmbl

8. [oxauTecb OKOHYaHMS YCTaHOBKM U MpU HeobxoaumocTu ycTaHoBuTe Yekboke 3anycTutb Owen Logic.

Ycranoeka — Owen Logic -

3asepweHue MacTtepa
ycTtaHoBku Owen Logic

Mporpamma Owen Logic yCTAHOBNEHE HA BaAL KOMNLHOTEP.
MpUNOXKEHNE MOXKHO 3aNYCTHTh C NOMOLLbHY
COOTBETCTBYHLLIErD 3HauKa.

HakMuTe «3aBeplnTee, yTobsl BRIFTH U3 NporpamMMel
YCTAHOBKM.

3anycrute Owen Logic

UHSFOBLIE
PELUEHMA

3aBepuwnTs

PucyHok 2.6 — 3aBepLlueHue ycTaHOBKMU

9. HaxwmwuTe KHOMKy 3aBepLINTb.

10



3 Onucanwne nHTepdenca

3 OnucaHue nHtepdeunca

Mocne 3anycka Owen Logic Ha moHuTope [NK oTkpbiBaeTcsi [MaBHOE OKHO:
5

Daiin Bua Mpuop
00O

M2HENb NEPEMEHHIX CBodicTsa L= ]

G || |[oxcx EElsL

Cepanc  Hacwpofmn  Pacwnpesws  Mowmous

E41f10Texa KoMNoHeHTos 0

Cominea Ha Cxeny nepamerHoi ™

[l OTOBDAKENHA CCLIAOK BBEDHTE
nepeweHy

| i MNpubop He nogkaouen | + COM3

PucyHok 3.1

[MaBHOE OKHO COOEPXKUT:

* rnaBHoe MeHto: ®ann, Bug, Mpubop, CepBuc, Pacwumpernus, NMNomoub;

* MaHenu MHCTPYMEHTOB;

* naHenu bubnuoteka kOMNoHeHTOB, CBoncTBa U [epeMeHHbIe (40 OTKPLITUSI NN CO3AaHMSA NPOEKTa B HUX
HeT nHdopmauun);

* pabouyto 0bracTb NpoekTa — nosne pefakTMpoBaHNSA NPOrpaMmbl (40 OTKPbITUS UK CO3OaHWs NpoeKTa
nycroe);

* CTPOKY COCTOSIHUSI B HV)XKHEN YacTy IMaBHOIo OKHa, MOoKa3sbiBaloLLyo MHPOPMaLmMs 0 AOCTYMHbIX pecypcax
npubopa u nogkntoveHnn kK Owen Logic.

* MEeHe[Xep 3KpaHoB

3.1 NnaBHOEe MeHIo

Pann
o HMe HOBOro NpoekTa. TeKyLLUA NPOEKT 3akpbiBaeTCs, M KpbITUEM
HOBBbIi NPOEKT CospgaHue HoBoro npoekra. TekyLy, POEKT 3aKpbIiBaeTCA, Nepes 3akpbiTve
OyOeT NpeanoXeHo COXPaHUTb NPOEKT
CmeHa ueneBow
Bbi30B OkHa cMeHbl Mogndukaumu npubopa anst npoekTa
nnatdopmbl AcpmKaL proopa A P
OTKpbITb NPOEKT OTKpbITUE paHee CO30aHHOro U COXPaHEHHOro NpoekTa
CoxpaHUTb TEeKYLLUN
XpaHeHne Tek ro NPOEKT
[OKYMEHT CoxpaHeHue TekyLLero npoekTa
CoxpaHUTb NPOeKT lMepecoxpaHeHne NpoekTa nog TEKYLLUM NMEHEM
CoxpaHUTb NPOEKT KakK CoxpaHeHuWe npoekTa Nnog HOBbIM UMEHEM UM B A PYTOM MecTe
Cospatb hann ¢ Kno4om CospgaHue canna c knoyom (nogpobHee cM. 3alumra npoekTa kinoyom 4.2.2)
CBefeHnA O nNpoekKTe Bbli30oB OKkHa cBeaeHuin o npoekte 4.9
CospgaTtb Makpoc Bbi3oB pegaktopa makpocos 4.11

11
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Umnopt n3 canna

MmnopT makpoca, dyHKUuum nnu dyHKUMoHanbHoro 6noka Ha ST un3 cpanna B
61BNMOTEKY KOMMOHEHTOB

AkcnopT B havn

OKCNopT Makpoca yHKUMM Unu pyHKLUMOHanNbHoro 6rnoka Ha ST aAng coxpaHeHus
Ha K

MeHemxep KOMNOHEHTOB

Bbi3oB okHa MeHexepa komnoHeHToB 4.10

MevyaTtb

MeyaTb CXEMbI OTKPLITOrO MPOEKTa

NMocneaHwe NpoekTbI

Cnucok HeaBHO OTKPbITbIX MPOEKTOB

Bbixopn Bobixog ns Owen Logic

Bua

OTMeHUTb OTmeHa nocnegHero AencTBMs B NPOEKTe
BoccTaHoBUTHL BoccTtaHoBneHne oTMEeHEHHOro AeNCTBUSA

MHanKaTopbl COCTOSAHMIA

BkntoveHne/oTkno4eHne MHANKATOPOB B CTPOKE COCTOSIHUI 3.7

MaHenb bubnuoTrek

CkpbITb/0TOBpPa3nTb NaHenb bnbnmorteka kKomnoHeHToB 3.3

MaHenb cBOUCTB

CkpblTb/0TOBpa3nThL NnaHenb CeowncTea 3.4

MepemeHHbIe

CkpbITb/0TOBpPasnTb NaHenb MNepemMeHHble 3.5

MeHenxep akpaHoB

CkpbITb/0TOBpa3nTL MeHeakep akpaHoB 4.4 (MEHIO AOCTYMNHO A5t NpUOOpPOoB C
aucnneem)

COpocuTb pacnonoxeHue
naHeneun

C6poc Nonb3oBaTerbCKNX HACTPOEK MOMOXEHNS NaHenemn 1 BO3BpaT K HAaCTPoiKam
Mo YMON4aHuto

Mpubop

3anucatb nporpammy B
npubop

3anyck 3anncu co3gaHHon nporpamMmmbl B npubop (KHOMKa HeakTUBHA, NOKa He
nogkntoyeH Nnpmbop)

O6HoBUTL BcTpoeHHoe MO

3anyck 06HOBNEHMS NPOLUNBKN NOAKITHOYEHHOrO npmubopa

UHdopmauunsa

BbI30B OkHa ¢ Hbopmauuein 8.1 o nogknoYeHHOM npubope

Tabnuua nepeMeHHbIX

BbI30B OkHa Ang paboTbl C nepeMeHHbIMKU 6 B NpoeKTe

KOcTtupoBka Bxogos/
BbIXOA0B

BbI30B OkHa HOCTUPOBKM 8.4 (KHOMKa HeaKTUBHA, NOKa He MNOAKIYeH Npubop)

HacTtpowka npubopa

BbI30B OkHa HacTponku npubopa 5

HacTtpowka nopta

BbI30B OKkHa HacTponku nopta 4.6 ceA3u ¢ npnbopom

CepBuc

MepeHymepoBaThb
KOMMOHEHTbI

N3meHeHne Hymepaunm ®b B paboyert 3oHe npoekTa

Pexxum cumynsatopa

3anyck pexuma cumynsaumm 4.5

Pexum OFFLINE

BkntoveHune/oTknoueHne 3anpeta onpoca npubopa no USB

HacTtponku

ABTOCOXpaHeHMe HaCTpOVIKa aBTOMaTU4eCKOro co3gaHuna pe3epBHbIX KON NpoekKkTa B d)OHOBOM
pexnve

PacwupeHus

< | |TIPUMEYAHUE

l MeHto PaCI.IJMpeHVIﬂ Nno yMOn4aHutio cCoaepXxnT oanH NYHKT — YHpaBHEHMe paclwnpeHnsamun. ,El,pyrvle

NYHKTbI NOSBMASAIOTCS MO Mepe YCTaHOBKM paclumMpeHuin, noapobHee cM. pasgen PacwmpeHnns 9.

YnpaBneHue
paclmpeHnaMm

BbI30B OkHa ynpaBneHus paclumpeHusamm 9

AkcnopT yctponctea B OPC

3anyck pacwmpeHnus Jkcnopt yctponctea B OPC 9.1

SKcnopT ycTponcTea B
OwenCloud

3anyck pacwmpeHnusa kcnopt yctporctea B OwenCloud 9.3

MacTep TMpaXxupoBaHus

3anyck pacwmpeHus Mactep TupaxumpoBaHus 9.1

12



3 Onucanwne nHTepdenca

Momowb

ABTONpoBepKa HOBOrO

penusa

BkntoueHne/oTKNo4YEHNE aBTOMATUYECKOW NPOBEPKN HOBbIX BEPCUI N PENW30B
Owen Logic Ha cepBepe 06HOBNEHNS

MpoBepuTbL 0OGHOBMNEHMUS. ..

BbI30B OKHa Ang NpoBEpPKU 1 YCTaHOBKM HOBbIX Bepcun 1 pennsos Owen Logic

CnpaBka

BbI30B OKHa cn paBkn

UcTopus Bepcumn

Bbi3oB B 6paysepe cTpaHuupbl co cnuckom Bepcuii MO n onucaHvem

O nporpamme

Bbi3oB okHa nHopmaumm o TekyLen Bepcun Owen Logic

3.2 NaHenun MHCTPYMEHTOB

NMaHenb MHCTPYMEHTOB

DOEGDER -~ 09G

D

HoBbIln npoekT

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

OTKpbITb NPOEKT

OTKprTI/Ie paHee Cco30aHHOIo N COXpaHeHHOro npoekTa

CoxpaHUTb NPOEKT

CoxpaHeHue TekyLLero npoekta. lNpy NnepBoM CoOXpaHeHUN BbI3bIBAET OKHO
Onsi IPUCBOEHNS UMEeHW cbainy

Mevatb MeyaTb CXeMbl OTKPLITOrO NPoeKTa

KonupoBatb KonvposaHue BbligeneHHoro B paboyert obrnactu aneMeHTa
BcTaButhb BcTaBka cCkonMpoBaHHOTO 3rieMeHTa

OTMeHUTb OTmeHa nocrnegHero AeicTBus B NpOeKkTe

BoccTaHOBUTL BoccTaHoBneHNe OTMEeHeHHOro AencTBuS

3anucaTb nporpammy B
npubop

3arnyck 3anvcu cosgaHHoi nporpaMmel B npubop

NHdopmauua

BbI30B OKHa ¢ MHGOpMaLUMen o NOAKMYeHHOM npubope

2Q| o) 2 | 7 |6F OBy

HacTtpownku npu6opa

BbI30B OKHa C HacTpoiikamu npubopa

Vel

Tabnuua nepemMeHHbIX

BbI30B OkHa 1151 paboTbl C NePeEMEHHbIMU B MPOEKTe

MaHenb oTNnagku

N g =g

Pexum cunmynaTtopa

3anyCK peXxunma cnmynaummn

OHnawH oTnagka

3anyck pexvima oHnainH oTrnagku

Mopsaaok ucnosiHeHus

N3meHeHve nopsiaka BbIMUCIIEHUS] 3HAYEHWI Ha BbiIXogax nporpaMmbl Unn
Makpoca v nopsiaka nepegayu s3HadeHui no o6paTHbLIM CBS3SIM

(]| Do | b | W

MepeHymepoBaTb
KOMMOHEeHTbI

N3meHeHne Hymepaumm ®b B paboyen 30He npoekTa

MaHenb BcTaBKU

vV V

O -

C

N N W R B —l F ¥ I
N et T N A N -
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3 Onucanwne nHTepdenca

Brnok KommeHTapueB [obGaBneHne KOMMeEHTapUsa Ha CxeMy NpoekTa
v HU K
Cozpna eﬁno a . | Co3pgaHue bnoka ang 3anncu 3Ha4eHus B NEPEMEHHYH0
=] BbIXOOHOW NepeMeHHOM
v Cosnanne Gnoka CospaHue 6noka Ans c4MTbiBaHUS 3HA4YEHNS N3 NEPEMEHHON
(- BXOAHOW NepeMeHHOM P
C
) CospaHue Gnoka CosaaHue brioka ¢ pmKkcMpoBaHHLIM YUCNOBLIM 3HAYEHNEM
KOHCTaHTbI
B JIInHna 3apgepxkn CospaHue 3agepxkun Ha 1 umkn
N Cosnanme ceresoi CospaHue 6noka nepemMeHHON, 3Ha4YeHne KOTOpPOW 3adaeTcs No cetTn
L | BbLIXOAHOW NepeMeHHOM :
N Cos3paHune ceteBOMn . .
o . HWe Broka NnepemMeHHoONn, 3Ha4YeHne KOTOPOM CYUTLIBAETCA N ™
- BXOZHOM NEPEMEHHOM CosgaHune brnoka nepeMeHHON, 3Ha4eHne KOTOPOW C aeTcs no ce
W Co3paHue 6noka 3anucu | Co3ganve broka onsa 3anucy 3HavdeHus nepemeHHon db, Ha cxeme MoXeT
+J B ®b He oTOBpaXaTbCs CoOeaUHUTENbHAs NMHUSA LIENW NepeJaYn curHana
R Co3spaHue 6noka uteHus | CosgaHue bnoka Ansa cunTblBaHUS 3Ha4YeHns nepemeHHon db, Ha cxeme
(. ns ®b MOXET He oTobpaXaTbCsl COeanHUTENbHAs NMHNUS Lenu nepegadn curHana
}'{_) B gyﬁggg(a:::::g::e KoHBepTauus 3HaueHnst curHana B 6ynesckoe 3HavyeHne
I MNpeoGpa3oBatens B
X LenoYmcrieHHoe KoHBepTauus 3Ha4eHns1 curHana B LernlounCrieHHoe 3Ha4YeHne
3Ha4YyeHune
~F Mpeobpa3oBaTens B
X Yucno ¢ NnaBaroLLen KoHBepTauus 3Ha4eHNs1 cUrHana B YACIO C NiaBatoLLEen TOHKOM
TO4YKOM
[
;E. CospaTb Makpoc Co3gaHune HOBOro Makpoca B NpoekTe
Coszpatk (hyHKLMIO Ha CosgaHue pyHKUMKU Ha a3bike ST Ans UCNONb30BaHNUS B NPOEKTE
Co?-#(a-::)ua BHBIN B1IOK CospaHue yHKUMoHanbHoro 6rioka Ha s3blike ST Ans Mcnonb3oBaHUs B
ﬂ?s.r” n NOK | npoekTe

3.3 NaHenb Bubnmnorteka KOMNOHEHTOB

BkntounTb/BbIKNOUNTE OTOOBpaxeHne naHenn Bubnuoteka KOMNOHEHTOB B paboyen 06nacTu MOXHO B MaBHOM
MeHio Bua.
Ecnu B Owen Logic oTKpbIT NpoekT, To Ha naHenv Bubnuoreka kOMNOHeHTOB OTOGpaXaloTcsa ee pasaensl:

o OyHKUMA 7.1;

*  ®yHKUMOHamNbHbIN 6ok 7.2;

* Makpocesl npoekra 7.3;

*  OyHKkuMM Ha ST 4.12.1;

*  ®yHKUMOHanbHble Onokn Ha ST 4.12.2.

Pasgen BbiOMpaeTcs B HXKHEN YacTy NaHenu.
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3 Onucanwne nHTepdenca

BMbNMOTEKa KOMMNOHEHTOB

vl &
DOYHKUNA fx
£ u -

Norvueckan dyHkuua M

£} nnu

Noruueckan dyHkuyua MM

=+ HE

Nomueckan dyHkuua HE

{=} Wckmovarowee UMK

Norwueckan dyHKUKA
Mexkmouawwee WA

P LT =

fx DYHKUNA

fb WYHKLUMOHANBHBIA 6nok
M Makpock! npoexTa

f)(ST OYHKLIMK HA ST

thT OYHKLIMOHANBHbIE 6NOKK Ha ST

PucyHok 3.2

Bua
B BblnagawowemMm MeHK MOXHO Bbl6paTb B pacnonoxeHnAa KOMMNOHEeHTOB:

gV il &

Moapobho

MauTia

Cnucok

800 1010 OO

PucyHok 3.3
Cnocob oTobpaxkeHnst KOMMNOHEHTOB MOXHO BbIGpaTb C MOMOLLbIO KHOMOK B BEPXHEWN YacTU NaHenu:
*
. :l lMoka3aTb BCe KOMMNOHEHTbI — OTODpaXKatoTCsi BCe KOMMNOHEHTbI BbIOpaHHOIO pasaena;

BrOnMoTEKS KOMIOHEHTOE
o- .
o-7 i l &

PYHKLMA fx

W
unu
HE
Mekneouaowes MW
ADD
SUB
MUL
DIV
MOD
EQ
GT
SEL

SHL
SHR

0O 000000000 6 0

PucyHok 3.4

. ﬁ-:ﬂ prnnMpOBKa no nankam — 0T06pa>|<ar0Tc;| nankuy, coaepxawme KOMMOHEHTbI pa3HbIX TUMOB.
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3 Onucanwne nHTepdenca

BMENMOTEKS KOMIOHEHTOE
o- -
o-7 1 l (]

OYHKLWUA fx

m Norwueckwe dyHKLM

m ADMDMETUHECKME DY HKLMKM
m PYHKLMM CPEBHEHWA

m COBMMOBLIE PYHKLMM

m BuToBbIE doyHKLM

PucyHok 3.5

OnucaHue pa3genos 1 KOMNOHEHTOB NaHenu bubnuoteka KOMNOHEHTOB NpuBeAeHo B pasgene bubnuoteka 7.

3.4 NaHenb CBouncTBa

BkntounTb/BbIKNOUNTE OTOGpaXkeHne naHenn CBoncTBa B paboyert 06nactn MOXHO B rmaBHOM MeHio Bupa.

Ha naHenu oToGpaxatoTcs U pefakTupyoTcs:

* napaMeTpbl 31IEMEHTOB NPOrpaMmbl;

* pasmepbl XOncTa;

* 4acTo MCnosnb3yemble CBONCTBA BXOAOB M BbIXOAOB (MOMHbINA NepeyeHb CBOMCTB HAaXo4UTCs B pasgerne
Bxopgpl 5.5 HacTpoek npubopa);

* rapameTpbl KOMMEHTapusi, CBOOOOHbBIX MEPEMEHHBIX, ONTOKOB NpeobpasoBaTenen.

Ecnu anemeHT He Bbl6paH, TO Ha NnaHenn OTO6pa)KalOTCFI CBOWCTBA XoricTa.

[ns oTobpaxxeHnsi CBOMCTB areMeHTa B NaHenu cregyeT Haxatb Ha Hero JIKM.

CeoficTea TP
=4
“ [lapameTps
cex v

OnutencHocTs MMnyneca 3
“ [lpouee

KorreHTapiia

Macwitab Bpemern

PucyHok 3.6

Cnocobbl oTo6paxxeHns napamMeTpoB B NMaHENU:
Al
+ Z+ — B andgaBUTHOM NOPAAKE;
v —
« ™ T __no kateropusm.

3.5 NaHenb nepeMeHHbIX

BKMOUYNTL/BLIKHOUNTD 0T06pa)KeHMe MaHenun nepemMeHHbIX B pa6oqe|7| obnacTtn MoXHO B rmaBHOM MeHo Bua,.
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3 Onucanwne nHTepdenca

Ha MaHenu nepemMeHHbIX 0TOGpaXxatoTcs NepemMeHHble U3 Tabnuibl NepeMeHHbIX 6.

MNaHene NepeMeHHBIX

Mowck

= El CepBHCHbI2

| CekyHasl
| MUHYTHI

| Hacwl

| leHs

| Mecay

| rop

= El CTaHgapTHule

| variable
| variable-1
| variable-2
1+ EI Katanor
= D KaTtanor-1
| variable-o
|variable-1e
| variable-11
= El MogkaTanor
| variable-12
| variable-13
| variable-14

Ccuinok HeT. [NepemeHHan He
MCNoAb3yeTca Ha Cxeme

PucyHok 3.7 — OkHo MaHenb MNepeMeHHbIX

©

PaCKpblTb nogKkartanoru

5

CBepHYTb nogkartanorun

PaCKprTb/CBepHyTb OOVH KaTanor MOXHO C MOMOLLbK YacCTHbIX KHOMOK + / -, pacnonoXeHHbIX nepen MKOHKOWN

Kartanora.

Co3agaHue 6noka nepeMeHHOn
[ns cosgaHusa 6noka BXo4HOM NepeMeHHOW criefyeTt neperawnTb nepeMeHHyto (metogom drag & drop) Ha XoncrT.

[ns cosgaHus 6noka BbIXOQHOMN nepemeHHoﬁ cnegyet nepetawnTb NepeMeHHY Ha XOnCT, yaepXuBad Knasuwly

Shift.

MoxxHo nepetackmBatb Ha XOJICT Cpa3dy HEeCKONbKO NnepemMeHHbIX. Onsa atoro npegBapuUTeNibHO BblAennuTe UX Ha
naHes M nepeMeHHbIX.

Cnocobbl BblaeneHus nepemMeHHbIX:

H|

17

CTRL + JIKM no nepemeHHbIM. Kaxabin knvk 4o6aBnseT NnepeMeHHy0 B BblAENEHNE UMW UCKITIOYAET eé,
€Cnn OHa yxe BblAeneHa.
SHIFT + cTtpenku | / 1. He BbigeneHHble NepeMeHHbIe BbIAENSHOTCS, C YXKe BblAeMNeHHbIX BblgeneHune
cHumaertcs. Katanorn/nogkatanoru He BblOeNsOTCS.
BoiaeneHune guanasoHa (SHIFT). HaxmvuTe JIKM no nepBoi nepemeHHON AManasoHa, 3aTeMm, yaepxveas
SHIFT, HaxxmuTe JIKM no nocnegHen. Bce nepemeHHble Mexay HUMK (BKNOYNTENBHO) ByAyT BblAENEeHbI.

NMPUMEYAHUE
Bbioenatb nepemeHHbIe MOXHO TOMBKO B NMpefenax ofHoro Kararnora.




3 Onucanwne nHTepdenca

Ecnu nepemMeHHyr nepetawnuTtb K KOHHEKTOPY J3JieMeéHTa CXeMbl, TO GYD,GT co3gaH 6nok nepemeHHon,
I'IpI/ICOG,EI,I/IHeHHbIVI K 9TOMY KOHHEKTOpPY. Ecnmn k KOHHEKTOpPY 3rieMeHTa CxXeMbl nepeTalnTb HECKONbKO BblAENEHHbIX
nepemMeHHbIX, CBA3b C KOHHEKTOPOM CO3JaHa He 6y/:|,eT.

Ccbinku

,D,J'Iﬂ 0To6pa>|<eHm1 6ﬂOKOB, K KOTOPbIM NpuBA3aHa nepemMmeHHas, creayeTr HaXxatb Ha UM4A nepemeHHon B naHenu. B
obnacTu CCbIJTIOK naHenu OT06pa3F|TCﬂ CCbINKM Ha 6noku. Ecnin KINMWKHYTb NO CCblJ1IKe, TO Ha XOJcTe 6y,qu BblgerneH
Bnok, K KOTOpOMy NpMBsA3aHa NepeMeHHas.

MaHenb NepeMeHHbIX Cxema* |

Mowck H# Q0@ 100% v

= [ cepeuchme ® L L ':::
| Cexyrau L S A
|MHHyTH
I'-Iacu
IﬂEHb
IMECHu IT].X. - [
| rea I s _ "

= El CTaHoapTHele

Ir2

S AN |
|Var‘—i ]
|var-2 | 24 PR ¥

r2 SHE e e e e e w— M

Cchinka Ha Cxemy nepemedHor “r1”

~~ BNOK_HTEHWA M3 NepeMeHHoW rl

E----Enm{ HTEHMA W2 MNepeMeHHoW rl dq

i BNOK YTEHHMA W3 nepeMeHHoR ri

i BNOK YTEHHMA W3 nepeMeHHoR ri

PucyHok 3.8 — Ccbinka Ha nepeMeHHyo

C noMOLLBI0 KOHTEKCTHOTO MEHI0 MepeMEHHON MOXHO HaWTh nepemeHHylo B lMaHenu nepemeHHbIX, Ans 3Toro
crnegyeT BbiGpaTb nyHKT HaiTu B MaHenu nepemeHHbIX. [MpuBS3kM NepeMeHHoW K Apyrum 6riokaM MOXHO
npocMoTpeTb B NyHKkTe MoKasaTb CCbISIKM KOHTEKCTHOrO MeHio Broka nepemeHHon. Ecnu HaxaTb Ha CCbINKy B
KOHTEKCTHOM MeHI0, TO ByaeT coBepLUeH Nepexol K BbiIGpaHHOMY GroKy.

| ri
kM Cosaate makpoc Ctri+M =

BriBpaTe NepemMeHHy .. &
Haidti B MaHen nepemeHHex =
Q
e ] MokasaTe cCeKK ]
SRl I r| ¥ Yaoanre
=
E Konupoeate

1 fﬁ BrTaEuTE

CecHcTES

PucyHok 3.9 — KOHTEKCTHOEe MeHI0 nepeMeHHOM

3.6 Pabouyas obnacTtb

lMocne cosgaHusi NpoekTa UNKU OTKPbITUS COXPaHEHHOro npoekta B pabodvert obnactu nosiBNAETCS XONCT Ans
pa3paboTku nporpaMmbl Ha s13bike FBD.

Ecnu npnbop nogaepxmeaet paboTty ¢ pyHKunamn Ha asbike ST, oTobpasuTca Bknagka Pegakrop coyHKLmmM.
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3 Onucanwne nHTepdenca

Cxema* | Pefaktop @yHKumMn "function1” % | bubnvoTeKa koMNoHeHTOB B 0 X

O 4@ 100% ~ grile

DyHKUMA fx
R -

TNorwseckan gyHxuma U

—
=
T

T} wm
Tornaeckan dyrxuws WM

—
N
]

=+ HE -
“ »

X oynxuna

—
w
1

fb oyHKkumonanbHbIii 6nok
M Makpocbi npoexta

st
X' @yHxumn na ST

CeolicTsa Cxema L=
w=(a
sl
v [OKyMeHT
Wma cpaina ck

Wpuwia xoncr 286
BeicoTa xoncTi 150

—
o)}
L

1
- f NS I T B o .

n

T EEEE B E

—
~
T

—
co
)
M
N

E 6 66 6 EEE

Wrmn parna ¢ kmouom

[0 Paspenurs [7] Ocweanurs

PucyHok 3.10

Ha xoncrte pasmelwiaroTcs anemeHTbl M 6rnokum m3 naHenun bBubnmnoTeka KOMMOHEHTOB 3.3 M MaHenu BCTaBKW.
M3mMeHUTb pa3mepbl Xoncta MOXHO Ha naHenn Ceonctea 3.4.

Bxoabl 1 BbIxoabl
BXO,D,bI M BbIXOAbl rlpM6opa o603HayeHbl B BMae KBaapartos C MapKI/IpOBKOVI HOMEPOB:

* BJOMb JIEBOIO Kpas XorcTa pacnonoxeHsl Bxoabl (Ix — anckpeTHble, FIx — GbicTpble AnckpeTHble, Alx —
aHarnoroBble);

* BOONb NPABOroO Kpas XOricTa pacrnonoXeHbl BbixoAbl (QAX — guckpeTHble, AOX — aHanoroeble, K — kntoun,
Fx — cetogunoapl).

Lincppbl B 0603HaYEHNsIX COOTBETCTBYIOT HOMepaM hU3NYECKUX BXOAOB U BbIXOO4OB npubopa. Bxoabl u Bbixogb
MOXHO nepeTackMBaTb BBEPX/BHM3 BAOMNb xorcta Metrogom drag & drop, yganatb u gobaenatb onsa ygobcrea
KOMMOHOBKM CXEMBbI.

PucyHok 3.11

YnpaBneHue
Hap, XOICTOM pacnoaralotCcA KHOMKU:

Mpw BKIHOYEHHOW CETKE Ha XOJICTe OTOOpaXKatoTCs BepTMKanbHas 1
rOPU30HTanbHasa MUHENKN 1 ceTka. nemMeHTbl U MTMHUK CBSA3W Npu
pa3mMeLLeHUN NPUBA3LIBAIOTCA K CETKE

ﬁ BknounTtb/BbIKNIOYNTL
CeTKy

S,

YMeHbLWUTb MacwTtad | YMeHblueHne macwrtaba Ha 10 % oT nepBoHa4anbHOro
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3 Onucanwne nHTepdenca

11 OpurvHanbHbIN pasmep | Bosepart k ucxogHomy Maclutaty

@ YBenuuuTtb maclutab YBennyeHne macwtaba Ha 10 % OoT nepBoHa4anbLHOro

3apatb TpebyeMbin MacLiTabd MOXHO C MOMOLLbIO BbiNagaloLero MeHo cnpasa OT ONMCaHHbIX BblLLEe KHOMOK.

B HWXXHEN YacTu xorncTa HaxoaaTCa KHOMKM:

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

™ Ctweawmwme | Micnonb3ayeTtca ons otobpakeHnst CXeMbl B OLHOM OKHe

3.7 CTpoKa cocTosiHUA

B cTpoke cocTosHus oToGpaxaeTcs MHopMaLms 0 AOCTYNHbIX pecypcax NpuGopa 1 NoaKNioYeHUm.

Bua

B 3aBucumocTu oT npubopa, BbIGpAaHHOrO MpU CO3[aHWM MPOEeKTa, NepedeHb MHOAMKATOPOB B CTPOKE COCTOSIHUS
MOXXET pasnm4yaTbCs.

®6:0% | Mepewm:0% [fpcnnaviiaz | nmavirn || 03v:6% | 4 Mpusop ve nomkmmosen i, COM3
Pb: 0% II'Iepem.:E?":i I':TEKZ L N3y 1% 03y 0% 1. MNpwuBop He NogknoyeH 1. COMS

PucyHok 3.12

MHaukaTopbl

HacTpoiika oTobpaeHWss WHAMKATOpPOB B CTPOKE COCTOsIHUA [AocTynHa 4epe3 [naBHoe meHw — Bug —
UHavkaTopbl COCTOAHUM.

B cTpoke cocTosiHusA MoxeT oTobpaxaTbes creaytoLlas MHgopMaums:

*  ®B — goCTyNHOE KONMYECTBO 3K3EMMNIISIPOB (PYHKLIMOHANbHbIX BIOKOB;

* [epem. — gOCTYNHOE KONMMYECTBO NEPEMEHHBIX;

* CTeK — ypOBeHb UCMNOMNb30BaHUSA NAaMATU BbiAeneHHON nog cTek. CTek ncnonb3yeTcs s NPOMEXYTOYHbIX
BbIYMCMEHUI B NPOrpamme;

*  Cwucr. ACMMN3Y — gocTynHoe KONMMYeCTBO CUCTEMHOW SHEProOHE3aBUCUMON NamsTn. iHgmkaTop
3anonHaeTcs B Criyyae MCMnornb30BaHWsi CETEBbIX MEPEMEHHbIX HA CXeMe, NPUBSA3KM NEPEMEHHbIX K
BM3yanusauuun n napameTpam npudopa n obaBneHnsi B NpOeKT Moaynen paclunpeHuss;

+ JCMNN3Y — gocTynHoOe KONMYECTBO 3HEProHE3aBUCMMOM NamMATh. VIHaAMKaTop 3anonHaeTca B crny4vae
NCMONb30BaHUSl HAa CXEME CTaHOAPTHLIX SHEPrOHE3aBUCUMbIX NEPEMEHHbIX;

* N3Y — pgoctynHoe MN3Y npubopa B npoueHTax ot obuiero obbema: «M3Y: 0...100 %»;

* Cucrt. O3Y — gocrtynHoe cuctemHoe O3Y npubopa.

+ 03Y — goctynHoe O3Y npubopa B npoueHTax oT ob6uero oovema: «O3Y: 0...100 %». Yem GonbLue
ncnonb3yeTcs B NporpaMmme 6rokoB 1 yHKLMIA, Tem Bonblue namaTn Tpebyetcst ansa paboTsel B Npubope.
Owen Logic aBTOMaTMyeckn paccunTbiBaeT AOCTYMNHYIO NaMsiTb Npubopa 1 B Cryvae KpUTUYECKOro 3Ha4YeHus
BbIBOAWT COOTBETCTBYIOLLEE NpeaynpexaeHue;

* Cwucrt. N3Y Busyan. — pgoctynHoe MN3Y Bu3yanusauum npudopa B NpoLieHTax oT obLero oobemMa (TonbKo
ans npmbopos ¢ rpaduydecknm uBeTHbIM XKKN);

* Monb3s. N3Y Bu3yan. — goctynHoe MN3Y Bn3yanunsaumm Ans pacTpoBbIX M3006paKeHnin (TONbKO Ans
npunbopoe ¢ rpadmnyveckum UBeTHbIM XKKN);

+ 03Y Busyan. — gocrynHoe O3Y Busyanusauum npnbopa B npoueHTax ot obuiero obbema. Pacuet Begetcs
5151 camMoro Harpy>KeHHOro akpaHa (Tonbko Ans npubopos ¢ rpadgudeckum LBeTHbIM XKKN);

*  Pxxx-xxx — Mogenb Nogko4eHHoro npubopa. Ecnv npubop He NogkntoyeH, Ha nHaMKaTope
oTobpaxaetcsa Hagnuck Mpubop He noakntoveH. HaxaTtne Ha MHANKATOP BKIHOYAET/BbIKIMIOYAET PEXNM
OFFLINE;

+ COMx — HoMep BbIOpaHHOro Nornb3oBaTeneM nopta AN NnogknoyeHrs npubopa. HaxaTtue Ha nHgnkatop
OTKpbIBAET OKHO HACTPOWKK nopTa.

@ NPEOYNPEXOEHUE

Ecnu kakon-nnbo 13 nHankaTtopoB nokasbiBaeT 3anonHeHne 6onee 100%, To 3anucb Nporpammbl B npubop

6y/:|,eT 3anpetleHa, npu nonbIiTke 3anncu nporpamMmmvbl NOABUTCA coobLeHne o npesbilLleHNn pa3mMmepa
namMAaTn.

Mpn HaBegeHWM MbIWKN HA WHOUKATOp OToOpaxkaeTcs BCnbiBakllee cooblieHne ¢ uHopmaumen o 3arpyske
namsTv npubopa.
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3 Onucanwne nHTepdenca

Pexx<um OFFLINE

B pexume OFFLINE ycTaHaBnuBaeTcs 3anpeT Ha CBsA3b C NpubopomMm.

Ona nepexopga B pexum OFFLINE cnegyetr HaxaTb Ha uHOWKaTop mogenu npubopa B CTPOKE COCTOSAHUS WU
BblOpaTb B rmaBHoMm MeHio CepBuc — Pexum OFFLINE. Bug wHgukatopa nameHutcs Ha OFFLINE. NoBTopHoe
HaxkaTtue oTkrtodaeT pexxum OFFLINE.

MoppobHee cMm. B pasgene 3arpyska B npubop.

3.8 MeHexep 1 peaakTop 3KpaHOB

MeHenxep akpaHoB

Ecnun npuBop ocHalleH gUcniieeM, TO Ha HEro MOXHO 3anporpammyMpoBaTh BbIBOA MHGPOPMAaLUM U3 NporpaMMbl.
WHcTpyKums no paboTe ¢ akpaHaMu nNpueeaeHa B pasgene MNMporpammupoBaHve akpaHa npubopa.

BkntounTb/BIKNIOUNTL OTOBparkeHne Bknagkm MeHepxep 3akpaHoOB B paboyein obnact MOXHO B [MTaBHOM MEHHO
Bug.

MeHeaxep 3KpaHOB OTKPbIBAETCS HaXaTUeM Ha OQHOMMEHHYIO BKNaaKy B NEBOM Kpae paboyen obnactu.

2| "Cxema* MeHe/prep 3Kpakos
Brnanka z
MeHempKep 3KpaHOB % B O @ 00% v _ _
o = & lpynne @
4 = & pynna 1
g B 3kpan 1
o]
m
Il B ~ MapameTpsi
Wmsa Ipynna 1
OnucaHue

PucyHok 3.13

MeHepxep 3KpaHOB COCTOUT 13 epeBa 3NIEMEHTOB B BEPXHEN YaCTM U NOMen CBOMCTB B HUXKHEN YacTu.
B nepeBe akpaHOB 0TOOpaXxatlTCs U pegakTUpYTCS rPynnbl 3KPaHOB U 3KPaHbI.
OcCHOBHbIE hyHKLMK:

Ij [do6aBuTb 3KpaH (HaxoouTCH B BEPXHEW YacTu MeHea)Xepa 3KpaHOB Y B KOHTEKCTHOM MEHIO rpynmbl
+ 3KpaHoB NpnbopoB. ¢ rpadmyeckum ueTHbIM XKKI)

W YoanuTtb aneMeHT (HaxoguTcs B BEPXHEN YacTU MeHemKepa 9KPaHOB, B KOHTEKCTHOM MEHIO 3KpaHa
W rpynmnbl 3KpaHoOB Np1BopoB ¢ rpacpmyeckum LBeTHbIM XKKI)

YaanuTb 3KpaH (B KOHTEKCTHOM MEHI0 3KpaHa)

.
If’ I PepaktupoBaTthb 3KpaH (B KOHTEKCTHOM MEHIO 3KpaHa)
]

PepakTupoBaTb rpynny (B KOHTEKCTHOM MEHIO IpynMbl 3KPaHOB, AOCTYNEH TONMbKO Arsi NpMbOpOoB C
) MOHOXPOMHbIM TekCToBbIM XKKW)

Mpu BbIGOPE aKpaHa UK rpynnbl KPaHOB B HKHe YacT MeHemkepa aKpaHOB 0TOGpaXaloTcs UX CBOMCTBA.

Pepaktop 3kpaHoB

Pepaktop aKkpaHOB OTKpblBaeTcsi BbIOOpoM KomaHabl PeaakTMpoBaTb 3KpaH B KOHTEKCTHOM MEHKO 3KpaHa B
MeHepxepe 3KpaHOB Unu 4BoNHbLIM HaxkaTueM JIKM no akpaHy B AepeBe 3KpaHoB.
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3 Onucanwne nHTepdenca

CxeMa™ || 3kpan "IxkpaH 1"
B3 @0 -

PucyHok 3.14 — PepgakTop 3KkpaHa Ansi npuéopa ¢ MOHOXPOMHbIM TeKCcTOBbIM XKKU

Cxeva [Inpan 1| P x

28,32 ® 100% - | # 100x ~

KomnoHeHTsl 3KpaHa

@ KHonkun @

PucyHok 3.15 — Pegaktop akpaHa ans npu6opa c rpacdpmyeckum XKKU

Moapo6Ho paboTa ¢ 3kpaHaMu paccMoTpeHa B pasgenax:

*  MOHOXPOMHBbIN TeKCcTOBbIN XKKU;
* rpadmnyeckun usetHom XKKW.
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4 BasoBble cBegeHUs

4 Bba3oBble cBeaeHUs

B HacToAILLEM pa3nene onncbiBarOTCA OCHOBHbIE MOHATUA pa6OTbI npuﬁopa n npuHUuMn
co3gaHuA nporpamMmmbl Ans 3arpy3kum B anI60p:

MpyHLMN BbINOMHEHUSA NporpaMmsl 4.1;
PaspaboTka npoekTa 1 nopsiaok paboTbl 4.2;
PaspaboTtka nporpammsi 4.3;
MporpammupoBaHne gucnnes npubopa 4.4;
Pexxum cnmynstopa 4.5;

HacTtpolika nopTa 1 nogkntoyeHne npnbopa 4.6;
3anucb nporpammbl B npubop 4.7.

OunnanH otnagka 4.8;

CeepeHus o npoekTe 4.9;

MeHemxep komnoHeHToB 4.10;

Pa6ota ¢ makpocamu 4.11;

CospaHue cyHkumn Ha a3bike ST 4.12.1.

4.1 NMpuHUMN BbINOSTHEHUSA NPOrpamMmMbl

Mporpamma ans npubopa COCTaBMSIETCS C YYETOM KONMYECTBA MMEIOLLMXCS Y HEro BXOAOB, BbIXOAOB U HanMuus
YyacoB pearibHOro BpeMeHu.

dyHKUMOHanbHasa cxema paboTbl npubopa:

Mpu6op (nporpammupyemoe pene)

Uy
| S1
DO1
S2
| - DO2
Sn DO3
DO4

PucyHok 4.1

Pa6oty npnbopa Mo)XHO NpeacTaBuTb B BUAe NOCNeAoBaTeNbHO BbINOMHAEMbIX LWaros (paboumnii umkn):

1.

Jlornyeckoe cocTosiHne BXO4OB aBTOMATUYECKN 3anMCbIBAETCS B SYENKN NaMSATU BXOAOB (KONMYECTBO
siYeek paBHo uncny Bxogos — I1...1n).

MporpaMmma cunTbIBaeT 3HAYEHMUS U3 S4eek NaMATH BXOLOB U BbIMOSHAET HAaZ4 HUMM FIorMYeckue onepauum
B COOTBETCTBMM C anropuTMom paboThl.

Mocne 06paboTku Bcel NporpamMmmMbl pe3ynbTaThl 3annckiBaloTcs Ha donsnyeckre Bbixodbl Npubopa (ans
BKITIOYEHUS BbIXOAHBIX aneMeHToB Q1...Q4).

Mepexopn k WWary 1 (nocne BbINONHEHWSI BCEX NpeablayLLnX Wwaros 06paboTku nporpamMmmsl LMK paboThbl
nprbopa noBTOpsETCA C NEPBOrO Luara).

Bpems BbINOMHEHWsI BCEX LUAroB 3aBMCUT OT CIIOXHOCTU anroputma nporpammbl (nogpobHee cMm. pasgen Bpewms
uukna 8.2).

4.2 Pa3paboTKa npoeKkTa 1 nopsifok pabdbotbl

Co3faHue 1 peaakTMpoBaHue NpoekTa
,D,J'Iﬂ CcOo3aaHnA HOBOIO NpoeKTa:
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4 BasoBble cBegeHUs

1. HaxmwuTte KHOMKy D Ha NaHenun MHCTPYMEHTOB Ui BbibepuTe B rmaBHOM MeHio Pann — HoBbin
NpPOEKT....

2. OTKpoeTcs OKHO Bbl6opa Mogenu co cnvckoM npubopos. MNpu BeiGope npubopa B nore cnpasa NosiBUTCS
n3obpaxeHne npmbopa, ero xapakTepucTukn n mogudukaummn. Beilbepute mogens n mogudukaumo
npubopa n Haxmnte CospaTthb.

BuiBop Moaenu [MP200-220.21.X] - [m] x
7 npP200 XapakTepuctmkn
m— MoJlynbHO® NporpamMMypyemoe
e—— pene ¢ 4BYCTPOUHBIM AVCTLIEEM + MoHOXpOMHBIF ABYCTPOUHBIN rpaduueckuid aucnneid no 16 cumeonoe. MNoaaepxka

KUPWUIULLBI W TaTHHULEL.

* 6 MEXaHMUECKMX KHOMOK C BOZMOXKHOCTbHO MO/Ib30BaTENbCKOM HaCTPOAKN.

* 2 NO/Ib30BATE/NbCKVX CBETOAMOAA

el Moaynetoe nporpammypyemoe | s ‘ * YBenuueHne Yncna BXOA0E W BLIXOAOE C MOMOLLK Moaynei paciumpenua NMPM (g0 2

npr20s

—_— pene ¢ rpaduueckimM AVcnaeem 1  (P2BA moayneii)

Ethernet | + [lo 2-x wHTepdelicor RS-485, pexum Master/Slave, Modbus RTU

npaz2s _ * Yacesl peansHoro epemenm

| LrTos0e nporpamMmupyemoe pene ¢ * BCTpoeHHLIA UCTOUHWK NTaHuA =24 B anA NWTaHnA AaTYMKOB C aHANI0MTOBLIM BLIXOAOM
3 (e moandukaumax Ha 230 B c aHanoroBeIMK BxoAaMM)

rpadmueckim ancnneem W Ethernet o
+ USB-nopt — ana nporpammupoeanua (miniUSB-exoaut B komnnexT)

. nP100 Moaudukaumum
K
OMNaKTHOE NporpaMMUpyemoe omrETD Myranpe | AMCKPETHBIE | MCKpeTHble | AHANOTOBbiE | AHANOTOBbIE Wirepderice!
pene BXOAbI BbIXOAbI EXO/bI BLIXOAE!
MP200-220.1.X 230 8 6 0 0 Ao 2 RS485
ne102
e MogynsHoe nporpammypyemoe TP200-220.2(4) X 230 8 3 4 2 Ao 2 RS485
pene ¢ BLICOKOM NNOTHOCTBI
KaHaNos BEOA3/EkIB0A3 TP200-220.21X 230 3 6 0 0 Ao 2 RS485
nrP103
S MP200-220.22(24).X 230 8 8 4 2 Ao 2 RS485
. | Moy bHOe NporpamMypyemoe
== ene ¢ Ethernet
P MP200-220.23.X 230 8 8 4 0 Ao 2 RS485
unni2o MP200-220.25.X 230 8 12 4 0 Ao 2 RS485
--" CvMBOAbLHAR NPOrpaMMUpyenas
Lllidd naxenb oneparopa MP200-220.26.X 230 8 8 4 2 no 2 RS485
MP200-220.28.X 230 8 8 8 2 Ao 2 RS485
MP200-220.3.X 230 8 8 4 0 Ao 2 RS485
‘ Cozpatb ‘ ‘ OTMeHa ‘
PucyHok 4.2 — OkHo BbIGopa npubopa

Ecnu k MK nogkntodeH npubop, To Owen Logic npeanoxuT mogens n mogudurkaumio NnogKknioyeHHOro
npubopa B okHe BbiOOpa.

B rmaBHom okHe Owen Logic oTOOpasuTCA XONCT MpOEeKTa, CTaHyT akTMBHbIMWM CTPOKa COCTOSIHUS, MaHenu
Brnbnuoteka komnoHeHToB, CBONCTBA M [epeMeHHble.

Ecnun y BbIGpaHHOro nprbopa ecTb AWCIIen, TO B IMaBHOM OKHe OToGpasuTcsl Bknagka MeHemkep aKpaHoB, rae
MOXHO HaCTPOUTb BbIBOA MHGOPMAaLIMK Ha AUCTINE.

CoxpaHnTb TEKYLLMIA NN OTKPbITb COXPAHEHHbIA NMPOEKT MOXHO C MOMOLLbIO COOTBETCTBYIOLLMX KHOMOK Ha NaHernu
WHCTPYMEHTOB UNW B rMaBHOM MeHo Pawn.

Mopsigok nporpammMupoBaHns npubopa B NpoekTe:
1. PaspaboTka nporpaMmmeil.
2. Otnagka nporpammei.
3. TogknioyeHune npubopa K MK.
4. 3arpyska paspaboTaHHO Nporpammbl B Npuodop.

PaspaboTka nporpamMmmbil

Ha xoncrte npoekTta co3gaeTcs nporpammMa Ha a3bike FBD ¢ nomoLbo 6r10KoB 1 arieMeHTOB BCTaBkU 13 brubnuorteku
KOMMNOHEHTOB.

OTtnapgka nporpammbl

lNocne cospgaHua MOXHO cMoaennpoBaTtb pa60Ty nporpamMmmMmbl B pexXuMme cumynatopa. Bo BpeMA NpoBEPKU
npaBUIIbHOCTU paGOTbI nporpamMmmbl Norib3oBaTtellb MOXET U3MEHATb COCTOAHUE BXOOOB, KOHTPONMPYA COCTOAHUE
BbIXO40B Ha COOTBETCTBNE HY>XHbIM YCITOBUAM. lMocne BbiABNEHWsI OLUMBOK MOXHO BEPHYTbCA K NpaBKe nporpamMmmbl.
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4 BasoBble cBegeHUs

MoakntoyeHne npubopa Kk MK

Ons nogkntoyeHns npubopa k MK cnegyet HacTpouTb nopT B Owen Logic 1 ¢ nomolbto kabens nogcoeanHuTb
npnbop. [Nanee Ha npubop nogaeTcs nuTaHue (ecnn TpebyeTcs), U NPou3BOAATCA HACTPOWKM Mpubopa B
Owen Logic.

3arpy3ka nporpaMmmbi B npubop
Mocne HacTporKM CoeamnHEHUS MOXHO 3arpy3uTb Nporpammy B npubop n3 Owen Logic.

OHnanH oTnaaka

3arpyXeHHylo MNporpaMMy MOXHO MpPOBEPUTL B PEXMME OHMAWH OTNadku C  pearnbHbIMU  3HAYEHUAMU,
nocTynawLmmm 13 npmdopa.

4.2.1 ABTOCOXpaHeHUe NpoekKTa

ABTOCOXpaHeHVe aBTOMaTMYECKN CO34aeT pe3epBHbIE KOMUM NPOEKTa Yepes 3afaHHble UHTepBarbl. ATO NoMoraeT
COXpaHUTb pesynbTaTtbl paboTbl M ObICTPO BOCCTaHOBUTbL MPOEKT MPU HEOXMOAHHOM 3aKpPbITUKX NpPOrpaMMbl
(Hanpumep, U3-3a OTKMHOYEHNS NMUTAHKS), U ECITN UCXOAHbIN hain NPoeKTa OKaXXeTCs MOBPEXKaeH.

[ns kaxgoro npoekta co3gaeTcs oavH pannl aBTOCOXPaHEHMS: MO MCTEYEeHUM 3adaHHoro nepuoga dann ¢
pe3epBHOI KoMWer nepe3anncbiBaeTcs Ha akTyarnbHbIN.

NMPUMEYAHUE )

DyHKLMA aBTOCOXpPaHEHMs A0CTynHa B Bepcuax Owen Logic 3.2 v Bbiwe.
Mpu 3anycke Owen Logic aBTOCOXpaHEHME BKMYEHO MO YMOMYaHuto. Ecnu OTKMouMTbL aBTOCOXpPaHEHWE B
HACTPOWKaXx, 3TO COCTOSIHNE COXPaHUTCSA M MPUMEHUTCS NMPU NOCNEAYIOLWMX 3anyckax NporpaMmbl U Npy CO30aHUn
HOBbIX MPOEKTOB. [MapaMeTpbl aBTOCOXPaHEHUSA MOXXHO M3MEHUTb B HACTPOMKaX.

HacTpownka aBTOoCOXpaHeHus
1. B rnaBHOM MeHI0 OoCTyneH NyHKT HacTpounku.

Owen Logic
®aiin  Bun Tpubop Cepeuc HaCTPOl% Pacwumpenwa [lomows

DOBR =D ®E & : &

> '. -GDD ->I:|I:l-> '_)BFIJ?F

PucyHok 4.3

2. B okHe HacTpoek oToBpaxaloTcs mapamMeTpbl aBTOCOXPaHEHNS.

Hactpoiika Owen Logic - O X

ABTOCOXpaHeHune
ABTOCOXPBHEHME npoekTa Kaxgjble 5 MWH.

CoxpaHaTb B AupekTopun npoekTta ()

MpuHATL 3aKpbITh

PucyHok 4.4

3. [ns HacTpoyku nepuona aBToCOXPaHeHus:
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4 BasoBble cBegeHUs

* MpwW yCTaHOBMNEHHOM YekOoKkce ABTOCOXpPaHeHMe NpoekTa Kaxable ... MUH CTaHOBUTCHA JOCTYMNEH
BBOZ Nepuoaa;
* 3HaveHue nepuopa BBoaAUTCS B AmManasoHe ot 1 go 120 muHyT. Npy BBOAE HEAONYCTUMOIO

T .
3Ha4YeHunqa 0To6pa>|<aeTc;| Mapkep OLUINOKM ® | npn HaBegeHuUn Kypcopa Ha KOTOpbIn 0To6pa>|<aeTcs|
BCnbliBaKwLWad nogckaska ¢ 4onyCtTuMbIMU 3HAYE€HNAMU NMapamMeTpa.
YT0o6bl BLIKNIO4YUTL aBTOCOXpaHeHne NpoeKkTa CHUMnTe yekbokc ABTOCOXpaHeHVIe NPpoeKTa KaxAable ...

MUH.
4. Tlo ymonuaHuio dhaiibl COXpaHATCS B AMPEKTOPUIO NMPOeKTa (YCTaHOBMNEH YekOoKC COXpPaHATL B
OUPEKTOPUIO NPOEeKTa)
YT106bl U3MEHWTL Nanky XpaHeHUst aknoB aBTOCOXPaHEHUSI:

* cHuMUTe Yekbokc CoxpaHATb B AMPEKTOPUIO NPOoeKTa
» BcTpoke MyTb coxpaHeHUA pe3epPBHbIX KONMUW HAXXMNUTE Ha KHomMKy "...";
* BblbepuTe nanky Ang coxpaHeHus ganna n Haxmute OK.

Ecnu BeiGpaHHas nanka cTaHeT HedoCTyMHa (Hanpumep, BbIbpaHHbIN aAnst coxpaHenust pannos USB-
HocuTenb ByaeT oTcoeauHeEH), Npu o4epegHOM aBTOCOXPaHeHM oTobpasnTcs MHPOPMaLMOHHOE
coobLLeHne, pesepBHas Konust aBToMaTn4eckn coxpaHutca B nanky C:\Users\<ums nonb3oeamensi>
\Documents\Owen Logic\Autosave.

Owen Logic X

MpeablaywmiA NyTb aBTOCOXPAHEHMUA CTan HEAOCTYNEH.
ABTOCOXpaHeHWe BbiNONHEeHO B CTaHAaPTHYI Nanky:
C:\Users\dl p==sim=m=s\Documents\Owen Logic
\Autosave

PucyHok 4.5

Pe3epBHbIe KOMMM HOBbIX MPOEKTOB, KOTOPbIE €LLE He ObiNM COXpaHeHbl NONb30BaTENEM, TaKKe
coxpaHsitotcs no nytn C:\Users<ums nonb3osamens>\Documents\Owen Logic\Autosave.

5. KHonka anIHHTb — COXpaHAEeT BHeCEeHHble USMEHEHNA NapaMeTPOB aBTOCOXPAHEHUA.

KHonka 3akpbITb (ESC nnm KpecTuk B NpaBoOM BEPXHEM yriy okHa HacTtpoinka Owen Logic) — 3akpbiBaeT
OKHO HacTpoek 6e3 CoxpaHeHWs1 BHECEHHbBIX U3MEHEHWIA.

Mmsa cpainna c pesepBHON Konuen hopmupyeTcs U3 MMeHun ainna npoekra u noctgukca "_autosave".

Mpumep

dann pesepBHOM konuu npoekta ¢ uMmeHem "MP200-pene BpemeHn" 6yaet umeHoBatbes "MP200-pene BpeMeHn
autosave.owle".

4.2.2 3awmTa npoeKkTa Krno4om

CospaHue channa c Kno4Yom
[lns cosgaHus danna c Knyom cnegyer:

1. Bbibpatb B rmaBHoM MeHio Pann — Co3gartb pamrs € KIHYOM...

Owen Logic
@arn Bwa [lpwBop Cepewc HacTpork
D Hoewif npoekT.. Cerl+M

El COTKPETE NPOEKT... Cerl+0

Cozaate Galin C KAHOYOoM...

PucyHok 4.6
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4 BasoBble cBegeHUs

2. B OTKpbIBLLEMCA ONarioroBoM OKHE BBECTU UMA (baﬁna N creHepumnpoBaThb KITHo4. Koy MOXXHO M3MEHUTb

HaxaTnem KHomnku =% nnu pyunyro.

Co3ganue faina c KnoYom
BeemwTe vma paina: | PR_key
BeemrTe 32-GnTHoil knioy: | 28662dcl E
CoxpaHUTE CTrMeHa
PucyHok 4.7

3. CoxpaHutb hann. ann c Kn4voM no ymonyaHuo coxpaHsietcs B nanky C:\Users\[umsinonb3oeamensi]

\HokymeHmbi\Owen Logic\Keys.

MNMpueaska cpanna-knoya
[nsa npuBssku danna-knoya K NpoekTy cnegyer:

1. Ha nanHenu ceoncTe CBoncTBa Cxema B CBOWCTBE paiifia HaxaTb UKOHY «...».

CBOMCTBa Cxema

[E2]2s |

v  [oKymeHT

Mma daina c knoyom

LlUnpwHa xoncta, Mm 321
BricoTa xoncTa, mMm 150

WMma daiina c knrouom
PucyHok 4.8

2. B oTKkpblBLIEMCS OKHE BbIOGpaTh hann-Knou.
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ol BeibepuTe darn c kKnouom X

T « flokymeHTel » Owen Logic > Keys v (@] £ MNowck: Keys
Ynopaaountb ¥ Hosas nanka =~ [ 0
Mma Jlata aMeHeHWa Tvin Pasmep
3 Boictpuifi goctyn
| | Keyl.olkey 07.05.2024 5:27 Main "OLKEY" 1
@ 30T KOMMNBIOTER
W Cems
< >
Wms darina: V‘ Dainel karouen (*.olkey) ~

OTKpBITL |v OtmeHa

PucyHok 4.9

Ecnu B nanke C:\Users\[umsnons3oeamens\[JokymeHmb\Owen Logic\Keys He HangeHo HU OOHOro

|II NPUMEYAHUE
danna-knoya, Owen Logic npegnoXxuT co3aaTtb HOBbIW KINOY.

Owen Logic X
@ He cosgaHo HM ogHoro daiina Knwoua.

XOTWTe co3aaTh dain ceryac?

Ja ‘ ‘ Het

PucyHok 4.10
3. HaxaTb KHOMNKY OTKpbITb.

4.3 Pa3paboTka nporpamMmmbl

Pa3paGoTky nporpamMmbl pekOMeHAyeTcs HadyaTb C nraHuMpoBaHus. [naH OofmKeH onucbiBaTb BCE BO3MOXHbIE
COCTOSIHUA npubopa BO BpeMsi (PYHKUMOHMPOBaHMS (B BuAe AvarpaMMbl PEXMMOB, Tabnuubl COCTOSIHWM,
3MEKTPUYECKON NN PyHKLMOHATBHOM CXeMbl /unu ap. ).

[Nocne Toro kak npoaymMaHbl BCe 3aayun, KOTOpble O0JT>KHbI BbIMOJTHATLCA ﬂpVI60pOM, cnegyet coCTtaBuUTb NporpamMmmy
Ha XOJ1CTe npoekTa C NOMOLLbIO 3f1eMeHTOB BubnnoTekn KOMMNOHEHTOB.

Pa3melueHne KOMMNOHEHTOB U co3aaHue CBA3en

KOMMOHEHTLI pasMeLLatoTcst Ha CXxeMe nyTem Bblbopa HY>XHOrO KOMMOHEHTa B naHenu bubnmnoteka KOMMNOHEHTOB U
nepemeLLeHns Ha xoncT metogom drag & drop.
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¥ | | BMONMOTEKA KOMNOHEHTOE

3 i &

OYHKLMA fx

a i
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& Hcrknwouarowes WM

E“

OREr-« B

Rl _@ i
@ :

¥
1
e

8 DIV -
fx DYHKLHA
ﬂ] OYHKLHOHANbHbIA GnoKk

M Makpocel npoeKTa

PucyHok 4.11

Bxogpl 1 Bbixodbl Npubopa 1 KOMMNOHEHTOB CrefyeT COeAUHNTL, NPOBEeAA MeXAy HUMMW NTMHUKU CBA3W. [INns co3gaHus
COeMHUTENBbHOWN NNHWUK creayeT:
* HaxaTb JIKM Ha Bbixog nepBOro KOMNoHeHTa. JIHMA NpMCOeaMHUTCA K HEMY U MOTAHETCH Berep, 3a
KypCOPOM MbILLIN;
* And co3gaHus n3rmba NMHUKM crieqyeT HaxkaTb Ha XOricTe A4S OTMETKM TOUKM MOBOPOTA JIMHUK;
*  MPOTSHYTb NNHUIO 0O BXOAA BTOPOro KOMMOHEHTa M HaXaTb No HeMy. JInHMA CBS3M co3aaHa.

12 +

PucyHok 4.12

Ecnu Tvnbl BXxoga M BbixoAa KOMMOHEHTOB He COBMagaloT, TO NMMHUSA He cosgacTes. [MogpobHee cM. pasgen Tunbl
nepemMeHHbIX.

Onsa BblgeneHns Groka UM KOMMOHEHTa Ha cxeme crieayeT HakaTb no Hemy JIKM. YUToObl BblAENUTb HECKONBbKO
3MEMEHTOB CXEMY, MOXHO BOCMOMb30BaTLCA «1AacCo» — 3aKMIOYNTb HYXXHblE 3MEeMEHTbl BHYTPb pacTArMeaoLLerocs
BCrea 3a KypcopoM MbILLK NPAMOYronbHuKa, yaepxusas JIKM.
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4 BasoBble cBegeHUs

TO FLOAT
. - | DIV < t_on_blink_s_fl
1000

e o o o

PucyHok 4.13
He3apeicTBoBaHHbIe NePEMEHHbIE He YHaCTBYIOT B JIOTMKE NPOrpaMMbl U He 3aHNUMAlOT NamsATb YCTPONCTBA.

HacTpomnka napameTpoB KOMMNOHEHTOB

YUTobbl OTpeaakTMpoBaTb napameTpbl, CeAyeT BblAeNUTb HYXHbIA KOMMOHEHT Unn GroK Ha cxemMe M HacTpoWUTb
3HaveHus Ha naHenu CeolcTBa.

CeolicTea TP 8 x
=4

7241

w  [Napametpw

MacwTal spemeHiA

MIAH
0.05
TP1 v [lpouee

KommeHTapiA

0,05m} T

OrmrencHoc e MMNyneca
JapaeT AMMTENEHOCTE QOPMUPYEMOro
WMMYNBCE.

PucyHok 4.14

CBolicTBa KOMMOHEHTA UMK Broka MOXHO OTKPbITb C MOMOLLbHO KOHTEKCTHOIO MEHIO.

|t_un_b|in|-‘. § f D——- TOBOOL

E Kenupoeate

BriBpate NepemMeHHy ...

[MoKasaTe CopnKK b

. ¥panuTe KoMNCHEeHT

CeoHCTES

PucyHok 4.15

Ons pa3pa60T|<M nporpamMmmbl NCNOINb3YKOTCA cneayuime Onoku un (*JYHKU,VIM, Bbl3blBa€Mbl€ Ha NaHEN BCTaBKU:

Bnok kommeHTapneB PasmelLeHe TEKCTOBOrO KOMMEHTapUS Ha CXeme
Brok nepemeHHoON Pa3melleHne 6rnoka nepeMeHHon ans 3anncu Unu YTeHMsi 3Ha4YeHun
nporpaMmbil
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Bnok KoHcTaHThI

Pa3meLueHne 6rioka ¢ PKCMPOBaHHbLIM YNCNOBLIM 3HAYEHVEM

JInHnNn 3agep>ku

CospgaHue 3aEpPXXKMN Ha OaAMH UMK nepegadn 3Ha4yeHnsa ¢ BbiXxoda
KOMMNOHEHTa Ha BXOoA4

Bbriok ceTeBon nepeMeHHoOmn

PasmelueHve 6rnokos obmMeHa gaHHbIMK C APYTMMY YCTPOMCTBaMU,
NOAKIOYEHHbBIMU K MpUBopy no ceTu

Bnok yteHne/3anucu B b

3anncb/yTeHne 3HaYeHWI OTAENbHBIX NapameTpoB 13 Ob B nepeMeHHyo
n HaobopoT

Bbnok npeobpasoBaHus

KOHBepTaLI,I/IFI 3Ha4YeHUN Pa3nnYHbIX TUMNOB ONA nepenayn

[MepeHymepoBaTb KOMMOHEHTHI

lMepeHa3HauyeHne nopsakoBbIX HOMepoB Db cxembl

nOpﬂﬂ,OK NCNOJNTHEeHUA

N3meHeHune nopAgka BblHUCIEHNA 3HaYeHNIN BbIXO4OB nporpamMmmbl

4.3.1 bnok koOMMeHTapueB

Bbrok KOMMEeHTapueB NO3BONAET OCTaBINATb 3annc U KOMMEeHTapun Ha cXxemMme npoekTa.

YT06bI 4OGABUTL TEKCTOBLIA KOMMEHTapUIA HA CXEMY, CriefyeT HaxaTb Ha KHOMKY Ha naHenu BCTaBkW. 3aTem
yoepxuasa JIKM HauepTuTb npsiMoyrornbHyto obnactb 6rioka KOMMEHTapuMeB Ha TOM MeCTe CXeMbl, TAe AOIDKEeH
pacnonaratbCsi KOMMEHTapUIA.

BeeguTe KOMMEHTapPHIA Beegure -
KEOMMeHTapKK

PucyHok 4.16

[lns BblaeneHHoro 6noka KOMMeHTapuneB MOXXHO NU3MEHUTb HaCTp0I7IKI/I BBOJA TEKCTa Ha NaHenu CBONCTB.

CEOACTES TeKCTOBLIA Dok

HEN

WpwmdT

Upet texcTa
“  PoH

Hanwuume doHa

LgeT Gopmopa

LpeT doHa

MpospayHocTs doHa

Texcr

BbIFIEIBHHBEIHHE-' TEKCTE

B ueHTpe
Arial, 9
[R=0, G=0, B=0]

Oa

[R=0.G=0, B=0]
[R=255, G=255, B=255]
0

PucyHok 4.17

UTo6bI LUBET (poHa Grioka KOMMeHTapueB Obifl BUAEH, CrieqyeT 3aaaTh 3HadeHne napameTpy Mpo3pavyHocTb hoHa

6onee 20.

[lns BBOOa TekcTta cnenyet ABaXKabl HAaXXaTb JIKM Ha 6nok KOMMEHTapueB 1 BBECTU HOBBbI TEKCT.
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4 BasoBble cBegeHUs

Beenure Texd]
KOMMEHTAPWIA '

PucyHok 4.18

4.3.2 Bnok nepeMeHHOMU

Briok nepemeHHon CIY>XUT And ncnornb3oBaHUA nepemeHHoPl Ha CXeMe npoekKTa.

Text

YTto6bl 40GaBNTL Brok nepemeHHon Ha CXemy, cnefyet Ha)kaTb Ha ero nNMKTorpamMmmy Ha naHesnn BCTaBKU:

v

« [+ BxogHas nepemeHHas — ans nepeaayun 3HaYeHUs B NPOrpammy;
Vi

« =] BbIxogHas nepeMeHHas — A1 3aniCK B Hee 3Ha4YeHUs N3 NPorpammsi.

3areM HaxaTb Ha CxeMe B TO MeCTO, Kyaa HY>KHO NMOMeCTUTb Onok.

[ > — F1

PucyHok 4.19
Brnok nepemeHHoM Takke MOXHO A06aBUTb Ha cxemy 13 naHenu MNMepemeHHble.
[ns nprBs3sku nepemeHHON Kk 6oky nepemMeHHon cnegyer:

1. Bblgenutb 6rok nepeMeHHON.

2. B cBoucTBax 6roka nepeMeHHON HaxaTb KHOMKY «...» B none NepemeHHas nnv gsa pasa HaxaTb Ha 6nok

nepemMeHHOM Ha CXeme.
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CeolcTEa

= A

+ [lapameTpw
[NepemerHan

v [pouee

KormeHTapia

< He BoldpaHa >

MNepemenHan

PucyHok 4.20

3. B oTkpbiBLIEMCS OKHE Tabnuubl NnepeMeHHbIX BbiGpaTh Unmn co3gaTh HOBYHO NEPEMEHHYIO U HaXaTb KHOMKY
OK. BbibpaHHas nepemeHHasi byaet npuBsasaHa K Onoky.

[ >~

CEOCTES var3

— F1 ::%H
v lNapameTpe:

NepemeHHan [war3 ]

JHeproHesasucHe HeT
w [lpouee

KomMreHTapiA

Mepemenran

-

PucyHok 4.21

Tun nepemMeHHoA C nnaeatowei sanATol

Ecnn nocne npuBsiskM 6ok NepeMeHHOW BbIAENSIETCA KpacHbIM LBETOM, 3HAYMT, MPUCYTCTBYET oOLUMbKa.
CoobuieHune 06 owmnbke oTobpaXkaeTcsi B CTPOKE COCTOSIHUS.

PucyHok 4.22

[na Grnoka BbIXOOHOW NepeMeHHON, UMeloLLlel NpuBaA3Ky K napameTpy npubopa, NMBo anemMeHTy Bu3yanusauuu,
[AOCTYNHa HacTpoika 3anucb B KOHLE LKA, KOTOPast CMYXUT AMs 3anvMcy 3HadeHus1 B NepeMeHHyIo nocre Bcex

onepaunin YTeHns B pabodem Lukne.
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CeolcTea Varl B x
==l |
 [lapameTpw
NepemenHan Varl [0]
ZHEYEHWE MO YMON4YSHAD 0
Tvn nepemMeHHoR Bynescroe
+ [lpouee
KomreHTapuia
*  PaciumpeHHEE HacTpodom
Her
Oa

Januch B KoHUE LpaKna
[apaHTMpyeT 3anKce B NEPEMEHHYHY NOCNE BCEX ONEQaELUA YTEHWA.

PucyHok 4.23

3HauyeHMe Mo yMON4YaHUo B HacTpoiike 3anucb B KOHLEe LMKNA yCTaHaBNMBaeTCs B 3aBMCMMOCTM OT CBOWCTBA
OHeproHe3aBMCUMOCTb NEPEMEHHON, MPUBSI3AHHOW K BLIXOLHOMY BIOKy:

* ecnun 4YekbokCc DHeproHe3aBMCUMOCTb HE OTMEYEH (ranoyka oTKMYeHa), Toraa 3anucb B KOHLUE LUKna
npUHUMaeT 3Ha4veHue "Het";
* ecnun 4yekbokC QHepProHe3aBUCUMOCTb OTMEYEH (raniodka BKoYeHa), Toraa 3anucb B KOHLUE Luka
NpUHUMaET 3Ha4yeHune "Oa".
3HadeHune No YyMOnyaHu1Io B HAacTpolke 3anmucb B KOHLE LMKNa yCTaHaBNUBaETCA Npu cneayroLmnx M3MeHeHusX:
*  MpU KaXXO0M N3MEHEHUUN MPUBA3KU NEPEMEHHON K BIXOAHOMY GMOKY;
* MpuV KaXa0M U3MEHEHNM CBOMCTBa DHEpProHe3aBUCUMOCTb NMPUBSA3aHHON NEPEMEHHON K BbIXOOHOMY OroKy.

I'Ipwmepu ncnonb3oBaHUA HaCTDOIZKM napameTpa 3anucb B KOHLE LuKna c pekomeHgyemMmbiMn 3Ha4EeHNUAMU:
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4 BasoBble cBegeHUs

Mpumep 1

CosgaHa nepeMeHHas mode, NpuBsi3aHHas K 3NIEMEHTY BM3yanuaauun. NepemeHHas nHuumanmsnpyetcs

3Ha4YeHneMm C XorcTa.

Lt |

< mode |

PucyHok 4.24

Heobxooumo npors3BecTv AeNCTBUE C 3TOM NEPEMEHHON B NEPBOM paboyem LUKIe.

B cnyyae HacTponku 3anucb B KOHUEe umkna "[da™:

3|-|epr0|-|e3aBV|cumas| nepemMmeHHas

He dHeproHe3aBucunmas nepemMeHHas

lMepemeHHas mode B Grioke BXOAHOW NEepEMEHHOMN
OygeT nponHMLMann3MpoBaHa 3Ha4eHneM no
ymon4yaHuto (Hanpumep, 5):

mode |

[ &

|' mode

PucyHok 4.25

[NepemeHHas mode B 6r1oke BXOAHOM NepeMEHHON
Oynet nponHULManM3MpoBaHa HyneBbIM 3HaYEHNEM:

mode |

[eode S°

PucyHok 4.26

B cnyyae HacTponku 3anucb B KOHLe umkna "Het":

OHeproHe3aBucUMas NnepemMeHHas

He aHeproHesaBucumas nepemMeHHas

MepemeHHas mode B Brio0ke BXO4HOW NEPEMEHHOM

OyAeT NpouHULManM3MpoBaHa 3Ha4YeHEM C XOrcTa:

mode |

[ &

|' mode

PucyHok 4.27

lNepemeHHas mode B 6roke BXOAHOM NepeMeHHON
OyOeT npovHMUManu3MpoBaHa 3Ha4eHNeM C XorcTa:

mode |

|, mode

PucyHok 4.28

PekomeHnayeTcs ncnonb3oBatb 3anucb B KOHUe uukna "Het".
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Mpumep 2

CosgaHbl ABe cTaHAapTHbIE NepeMeHHble screen_varl u screen_var2, npyBsi3aHHbIE K Pa3HbIM 3ieMeHTaM
BM3yanusauuun, 4OCTYNHbIM AN MU3MEHEHNS C 9KpaHa npubopa.

HeobxoanMmo nponsBecT CUHXPOHN3aLMI0 3HAYEHUIN 3TUX NEepPeMeEHHbIX. s 3TOro MOXHO UCMonb3oBaTh
Makpocbl SelChg/SelChgF n3 meHemkepa KOMNOHEHTOB.

Makpoc SelChgF npegHasHayeH anga nameHeHunss nepemeHHon Tun int/float ¢ nomoLLbio AByx nepemeHHbIX. Ha
BbIXO4e Makpoca 3anvcblBaeTcs nocrnegHee N3MeHeHe O4HON U3 ABYX NEPEMEHHbIX.

B cnyyae HacTponky 3anuchb B KOHUe uukna "Het" (Mo ymonyaHuio AN He 3HeProHe3aBUCUMbIX NEPEMEHHbIX):

| selChgFl |- :
{scr‘een_var‘l w—w— varl_F out -
{scr‘een_varz w—si—f Var2_F ;
PucyHok 4.29

Y ogHoW 13 nepeMeHHbIX (B AaHHOM NpuMepe screen_var2) NosiBrseTcs umMKnnyeckas ceasb (MoacBevmMBaeTcs
XKenTbiM LBETOM), B pesyrnbTaTte Yero Heg4OCTYNHO U3MEHEHNE 3HaYEeHNS MEPEMEHHON C 3KpaHa, T.K. NepemMeHHas
screen_var2 dyoet npuHMmaTth 3HaYeHMe nepeMeHHon screen_var1.

B cnyyae HacTporikn 3anuckb B KOHUe umkna "fa" (no yMonyaHuio ansi SHEProHe3aBUCUMbIX NEPEMEHHBIX) A1
nepeMeHHON screen_var2 LuKnuyeckas cBa3b NponageT, 06e nepeMeHHble CTaHyT AOCTYNHbI ANA U3MEHEHUS C
3KpaHa:

: o o | selChgFl o
{scr‘een_var‘l w—w— varl_F out —:’—
{scr‘een_varz s—wi—f Varz_F e

PucyHok 4.30

screen_varl
SCreen_vari

PekomeHayeTcs ncnonb3oBath 3anucb B KOHLUE Luknia "Oa".

YkasaHHasa B npumepax MH(*)OpMaLI,MFl nMeet peKomer,aTeanbM XapakTtep, y nonb3oBartena eCtb BO3MOXHOCTb
YyCTaHOBUTb MMEHHO TO 3Ha4YeHne, KoTopoe obecneunT HeobxoauMoe NoBeAEHNE B JAHHOWM YaCTN CXEMBbI.

4.3.3 BNOK KOHCTaHTbI

,D,J'Iﬂ BKIMIOYEHNA B NporpamMmMmy >XecCcTKO 3adaHHOro 4YMcnoBOro 3Ha4veHuAa Uucnonb3yeTcAd ONOK KOHCTaHThI. ,D,J'IFI
r~

pasmMelLieHns Brioka KOHCTaHTbl Ha CXxeMme creyeT HaxaTb Ha kHonky [H Ha naHenwn BcTaBkm, 3aTem — B MECTO Ha
cxewme, rge gormkeH bbiTb pacnonoxeH 6rnok.

v V C N N W R
o . a0 200

B ~| ~F
X X X

[ ° F

PucyHok 4.31

Ha naHenu cBoicTB BbIGpaHHOro 6roka ykasblBaeTcsl TUN AaHHbIX ANst KOHCTaHTbl U BBOAMTCS 3HaYeHue. 3HaveHne
Oynet oTobpaxeHo B Broke Ha cxeme.
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CeoicTea 15 B x
= A
 [lapameTpws

3Ha4YeHWe KoHoTaHTel 15

TN KOHCTaH T Llenowmcnenqoe

15 4  [lpouee

KorreHTapuia

3HaueHWe KOHCTaH T

PucyHok 4.32

3Ha4yeHne KOHCTaHTbl MOXHO oTpeaakTnpoBaTb OBOWHBIM HaXkaTem Ha OroK KOHCTaHTbl Uin BbI60pOM N3meHuTb
3Ha4YeHue B KOHTEKCTHOM MeHI0 Broka.

| e Kk
|ﬁ Keonwposate
WsmeHnTe sHaueHne
M ¥0anuTe KCMNoHEHT
T Cosaate makpoc

CEOMCTES

PucyHok 4.33

,D,OFIYCTVIMbIe 3Ha4YeHnda ona TMNoB KOHCTAHTbI:

bynesckoe or0pgo1
LlenouncneHHoe |ot 0 go 4294967295

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

3Ha4yeHne KOHCTaHTbI He noapepraeTcda NSAMeHeHNAM Ha BCEM MPOTAXKEHUN paﬁoTbI nporpamMmmsil.

4.3.4 JInHnA 3apepxKu

INuHua 3agepxKn UCNonb3yeTcsa AN Co3aaHWsA 3a0epPXKKU Ha OOUH LIMKN Nepedadn 3HaueHusl C BbIXo4a KOMMOHeHTa
Ha BXO/.

[nsa co3pgaHust NMMHUK 3adepXKKK CredyeT HaxaTb Ha KHOMKY B Ha MaHenu BCTaBKM M MOCTPOUTb JIMHUIO MeXay
BbIXO4OM W BXOAOM KOMMOHEHTA/KOMMOHEHTOB MNPOEKTa. JInHMA 3adepXkku oToOpasnTCca Ha CXemMe MyHKTUPHON
MNINHWEN CO CTPENKOK, LiBeTa COOTBETCTBYIOLLEro TUMNY AaHHbIX MEPEMEHHON.
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~B =l oF
X X

PucyHok 4.34

Mpumep

Ha Bxop 11 6noka apudmeTnyeckoro CnoxeHusi (LENOYUCEHHbIA TUMN) NOAAETCS KOHCTAHTa, 3HAYeHWe KOTopour
paBHO 1. Ha Bxopg 12 no nuHMM 3agepXkn NogaeTcsa 3HavyeHue ¢ Bbixoda broka Q, koTopoe 6bifio BbIYMCIIEHO B
npeabiayLemM Lukne.

11
[+ Q
12 :
PucyHok 4.35

3Ha4vyeHus Ha BXoAax 1 Bbixogax broka:

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

4.3.5 Bnok ceteBon NnepeMeHHOM
Brnoku ceteBbIx nepemMeHHbIX CcrnyXxatr aOnd nepegadn M nonyyYeHud 3Ha4YeHn no MHTepcbeﬁcaM CBA3N U
ncnonb3oBaHUA X B nNporpamMmme.

[Ons no6aBneHus Ha cxeMy Brioka CeTeBoii NepeMeHHON CreayeT HaxaTb Ha KHOMKY:
M
« HJ - nepepaya 3HauyeHWst U3 NPOrpaMmbl MO CETU;
N

« [ — nonyyenue sHaueHMs B nporpamMmmy o ceTy.

MpuBA3ka nepeMeHHON K 610Ky ceTeBOW NnepeMeHHOU
[ns npuBsskn nepemeHHoM K 6r1oKy ceTeBol NepeMeHHOW Crneayer:
1. Bbibpatb Ha cxeme Brok ceTeBon NnepemMeHHON.

2. HaxaTb Ha KHOMKY «...» B nore MNepemMeHHas B cBovicTBax Grioka ceTeBON NepeMeHHON nnu asa pasa
HaXkaTb Ha BNOK CETEBOWN NEPEMEHHON Ha CXEME.
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CBONCTEa
= A
+ [lapametps
<He Beibpatia > L.

AHavyeHwe no yMonuadmo 0
+ [lpouee

KomMmeHTapui

MNepemennan

PucyHok 4.36

3. B oTkpbiBLUelcA Tabnmue nepeMeHHbIX 6 BbIOpaTh UM co34aTh HOBYIO NEPEMEHHYHO NS NPUBS3KU U
HaxaTb kHonky OK.

CeolcTea Varl n B8 x
= A
78l
“ [lapameTps
[NepemenHan Varl [512]
3HAYEHWE MO YMONYEHHD 1
Pexan paboTe exona UenounwcnedHoe

“ [lpouee

X—' Var1 KormeHTapui

PucyHok 4.37

4. TpucoeamHUTb Bbixoa/Bxop brioka ceTeBov NnepeMeHHON K HEOBXOAMMOMY KOMIMOHEHTY.

f‘"ﬁ‘ EQ F1

-~ F2

PucyHok 4.38
BbiweonuncaHHbIi anroputm paboTsl ¢ NepeMeHHbIMU MHTepPdENCOoB cBA3M yaobeH, ecny nonb3oBaTenb HauYMHaeT
paboTy ¢ NpoekToMm ¢ HacTpowku npubopa. Ecnu cnncok napametrpos Mactepa cetu Modbus yxxe nssecteH, paboty

yoobHee HauMHaTb C onpeferneHnsi MepeMeHHbiX B Tabnuue nepemeHHbix 6. MNMogpobHee cm. pasgen Pabota no
npotokony Modbus 5.3.2.

NMPUMEYAHUE
III Henb3s npuBasatb nepemMeHHyto K GroKy, ecnu B HacTporikax npnbopa 5 HeT nHTepdencos CBA3M.
PacwmpeHHble HAaCTPOMKH

[lns npubopoB BTOPOro NoKosieHWsl 4OCTYMNHa HAacTpoKa AOMYCTMMOrO OTKITOHEHWS AJ1si TepeMEeHHbIX C NnaBatoLein
ToYKOM B Brioke mepefayn 3HaveHusi U3 nporpammel no cetu. Ecnu Bxogsiwee B 6ok 3HayYeHWe He npeBbllaeT
[OMYyCTMOe, TO 3HaYeHUe MEepPeMEHHOW He Mepes3anucbiBaeTCs Kaxabl LWKM, 4YTO MO3BOMSIET 3KOHOMUTb
annapaTtHble pecypcbl Npubopa. [JonycTMoe OTKIIOHEHWe 3a[aeTcsl B CBOWCTBaxX Orioka CeTeBON NepeMeHHOM.

39



4 BasoBble cBegeHUs

CeoicTsa Variable n | ox
252! |
FI4|x v MNapameTpu:
MNepemenHan Variable [16384]
3HaYEHWE MO YMONYEHWHD 0
Twn nepeMeHHoR C nnaeatowed sanaToil
MNopagok pervcTpos MpAroi
AT1 MNoprook GadT MpAroi
+ [pouee
KommeHTapui
o L : : v PaciMpeHHbie HaC TPOHRKM
AT2|- o o | | 10

PucyHok 4.39
4.3.6 Bnok uteHus/3anucu B Pb

bnok urteHus/zanucn B ®B uncnonb3yeTcs ANA 3ajadyM unu 4TeHus 3HadeHus napameTtpa ®b B npouecce
BbINOSIHEHWSI NPOrpamMMbl.

Ha cxemy moryT 6bITb fO06aBNEHbI GNOKK:

W
« [ — 3anucu 3HaueHus B O6;
R
« [J* — yteHus sHauenus n3 O6.
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4 BasoBble cBegeHUs

Mpumep

B 3aBucumMoctTn oOT 3HadeHus Ha Bxoge |1 B dyHkumoHanbHoM 6noke BLINK1 3HadeHue napametpa
AnNuTenbHOCTL BKI1. COCTOSAHMA OyaeT nmeTb 3HavyeHue 2 unum 10.

1
:-:--.-' SEL |« [Writeto FB
o —
BLINKA
|2 | Q
Oc| Th
Oc| Tl
PucyHok 4.40

Ons HacTponmku Onoka 3anncyn 3HadeHuss B OB cregyeT Ha naHenu CBOWCTB Oroka Bbibpatb ®b n mms
repemMeHHON, B KOTOPYO ByAeT 3anncbiBaTbCH 3HAYEHNE.

MaHenk BCTABKM
Vv v C W R ~B —l ~F
Al O - 0200+ X X X

\

‘Write to FB
CeoicTea Write to FB B x
- = Al |
w [lapameTps

PyHKLMOHANEHRIA Gnok. BLINE

Hran nepEMEHHuﬁ lnuTeneHoCTE oK. CDCTCIFIHHH.

NnuTensHOCTE OTKN. COCTOAHKWA
}{DMMEHTapMH NnuTensHOCTE BKN. COCTOAHWA

PucyHok 4.41

4.3.7 bnok npeo6pa3oBaHusi

JInHMA cBA3M Mexay KOMMNOHEeHTaMu NporpaMmMbl MOXET BbITb CO34aHa TOMbKO A1 BXOAA M Bbixoda OOHOMO U TOro
e Tuna: 6yneBCKOro, LENOYMCNEHHOro, C NaBatoLLen 3ansTon Unn maccuea (C oaMHaKOBbIM KONIMYECTBOM U TUMOM
anemeHToB). [INa co3gaHusi NMMHUM CBA3M MeXay BXOAOM M BbIXOAOM pasHbIX TUMOB CrieQyeT UCNonb3oBaTh Groku
npeobpasoBaHus.

Vcnonb3oBaHue 6GrokoB I'Ip606pa3OBaHVIFI C nepemMeHHbIMN Thna MaccmMB HEOQOCTYMHO. BoamoxHO npe06pasoBaHme
3N1leMeHTOB MaccuBa.

UTo6bl fo6GaBnTb Grok npeobpa3oBaHUst HA CXeMy, crieflyeT BbiOpaTb HYXHbIA TUM Brioka Ha naHenu BCTaBKU U
3aTeM HaXkaTb B TO MECTO CXEMbl, [1e OH OOMKeH BbiTb PaCMOnoXeH.
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MaHent BCTABKK

Al (Tom0

PucyHok 4.42

Tunbl 6GrnokoB NnpeobpasoBaHWs:

% | NMpeobpa3soBaTenk B 6ynesckoe 3HaYeHne KoHBepTauusi 3HaueHusi curHana B GyneBckoe 3HaveHue.
Ecnu 3HauyeHune Ha Bxoae 6noka 6onblie nnbo paBHO 1, TO Ha
Bbixogde byaeT 1 (True). B ocTtanbHbIX cnyyasx Ha Bbixoge
oynert O (False).

7' |Mpeobpa3oBaTesib B LleNIOYMCIIEHHOe KoHBepTauns 3Ha4yeHns curHana B LIeNoYncreHHoe
3Ha4YeHue 3HayeHue. Ecnn Ha Bxoge Brioka Gynesckoe 3HaveHne 0
(False), To Ha Bbixoge Oyaet 0, ecnu Ha Bxoae 1 (True), To Ha
Bbixoge byaeT 1. Ecnu Ha Bxoge 6roka 3HadeHue ymcna ¢
nnasaroLlen 3ansTon, TO Ha BbIXOA4E OHO OKPYITSeTCs C
HepocTaTkom. OTpuLaTenbHble 3HAYEHNs C NNaBatoLLEen
3anaToun KoHBepTupytoTcs B 0.

2| Mpeo6pa3oBaTenk B YMCIO C NNaBakoLen KoHBepTauus 3Ha4yeHus curHana B YMCno C nraBatoLLen
3anaTon TouYkon. [Ins npeobpazoBaHms LLEENOYNCIIEHHOIO B YMCHIO C
nnaesatoLlen Todukon gobaensetcsa gpobHas yactb (int=5 —
float = 5,0000). Ecnu Ha Bxoge 6rnoka 6ynesckoe 3HayeHne 0
(False), To Ha BbIxoge 6yaet 0,0000, ecnu Ha Bxozae brioka 1
(True), To Ha Bbixoge 6yaet 1,0000.

4.3.8 NepeHymepoBaTb KOMMNOHEHTbI

1]
[na nepeHasHayeHUs1 NOPSAKOBLIX HOMEPOB KOMMOHEHTOB Ha CXEME crieyeT HaxaTb KHOMKY sk Ha naHenu
WHCTPYMEHTOB Mnu BblGpaTb B rnaBHOM MeHio CepBuc — [epeHymepoBaTb KOMMOHEHTbl. OOHOTWMHbIE
KOMMOHEHTbI HYMEPYIOTCS MO NOPSAKY CBEPXY BHU3 1 CrieBa Hanpaeo.
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SR3 SR2 S5R1 SR2
— R — R — R — R
SR1 SR3
et
RTRIG2 _—5 — RTRIG1 —_5 Q=
RTRIG1 RTRIGZ2

4.3.9 NMopanok ucnonHeHus

PucyHok 4.43

3HayeHnst Bcex BbIXOAOB WM 0BpaTHbIX CBA3EW B Mporpamme BbIMUCISIOTCA B OnNpederneHHoM nopsiake. [Ans

N3MEeHeHNs NopsaKa BbIYNCAEHUS criedyeT HaxaTb Ha KHOMKy Y Ha maHenn oTnaaku 1 B BbINAAaKLWEM MeHIo
BblibpaTb O6paTHbIe cBA3M 1 Beixoabl.

Owen Logic nepergeT B pexnum HaCTPOMKN Nopsiaka UCMOMHEHUS — Ha BbiIxogax U obpaTHbIX CBA3AX O0TobpassaTcs
nopsagkoBblie HOMepa ovepenn UCNOoJTHEHUA.

[ns nameHeHns o4epeqHOCTU NCNOJTHEeHNA crnenyeT ABa)XKabl HaXXaTb JIKM Ha Hy)KHbIl7I BbIX0o4 Uinn 06paTHYIO CBA3b N
BBECTW YMCINO, KAKoW Mo CYETYy OO0J1KHa BbINONTHATLCA AaHHaA onepauna.

B A

r
-
-

-_— |

PucyHok 4.44
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4 BasoBble cBegeHUs

Mocne YCTaHOBKM Heobxogmmon o4yepegHOCTU crieayetr OTKITHOHUTb PEeXUM HaCTDOVIKM nopAagka WUCNoJIHEHUA

NOBTOPHLIM HaXaTUeM Ha KHonky .

4.4 lNMporpammMmupoBaHue aucnsnes npubopa

Ecnu npubop ocHalleH aucnneem, TO AUCMNEN MOXeT OblTb WCMOMb30BaH Ans OTOOPaXeHUs pasnuyHoi
MHdOpPMaLIMK, COrfacHo 3agaHHOMY anropuTMy B nporpamme. Ha akpaHe MoXeT oTobpaxaTbCsi TEKCT, rpacduyeckue
KOMMOHEHTbI U 3HA4YeHWUs1 NEePEMEHHbIX MporpamMmbl. [Ons nporpaMMmMpoBaHUst 3KpaHa mcrnonb3yetcsa MeHemkep
3KpaHoB. YToObl OTKPbITb MEHeIKep 3KPaHOB, CreayeT HakaTb Ha 3arofioBOK BKMadkM B NeBOW 4acTu pabodel
obnacTtu.

=| Cxema*
Brxnagka x
MeHemKep SKpaHOB % # O S 100%
4
w
7
e
u
I
[
m
PucyHok 4.45

MeHeoxep aKpaHOB ANA NPUGOPOB C rpadMyYecKUM LIBETHLIM U MOHOXPOMHBIM TekcToBbIM XKKW nmeeT cneaytouive
pasnuuns:

MeHemKep SKpaHoB Mo ymonyaHuto B I'pynny 1 gobaeneH OkpaH 1:
* pepakTtvpoBaHwue Ipynmnbl 1 4OCTYMHO;
* yaoaneHue pynnbl 1 He AOCTYMNHO.

-1- & Tpynnbl ®
— & [pynna 1
O 3kpat 1

PucyHok 4.46 — MeHeaxep 3KpaHOB Arsi npubopos ¢
MOHOXPOMHbIM TeKcToBbIM XKKU

MeHEeTHED IKPaHOB Mo ymon4yaHuio B pynny cUCTEMHbIX 3KpaHOB AobaBneH
3arpy304HbIil 3KpaH:

» [pynna cuCTeMHbIX 3KpaHOB 1 3arpy304HbI
3KpaH He JOCTYMHbI Afsi pegaKTMPOBaHWs U

= @ yaaneHus.
-1 & Tpynna cMcTEMHBIX 3KPaHOB Mo ymon4yaHuto B pynny akpaHoB 1 gobasneH OkpaH 1:
3arpy30uHbIA 3KpaH * pepakTnpoBaHue [pynnbl 3kpaHoB 1 AOCTYMHO;

S8 oo = 5  ynanexue Mpynnbl 3kpaHoB 1 He AOCTYMHO.

O 3xpa 1

PucyHok 4.47 — MeHeaxep 3KpaHOB Asisi npubopoB ¢
rpacpmyeckmnm uBeTHbIM XKKU
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[No6aBneHue 3KpaHOB

B MeHemxepe akpaHOB MOXHO [06aBUTL HECKONMbKO 3KPaHOB. BO3MOXHO HAacTpOUTb Nepexoq Mexay dKpaHamu Ha
avcnnee npubopa no HaXaTuio KHOMKW M MO M3MEHEHUI0 MepeMeHHOW. HacTpoika nepexodoB OoTnvyaeTcs Ans
MOHoXpoMHoro TekctoBoro XKW u rpaguydeckoro uetHoro XK.

[na nobaBneHus akpaHa criegyet Haxatb NKM Ha anemeHT Fpynna 1 n B KOHTEKCTHOM MeHt0 BbiGpaTh Jlo6aBuTb
3KpaH.
MeHemxep 3KkpaHos
©\

- & Mpynnbl @
= & Tpynna 1

Pepaktiposate rpynny

ﬁ Kenupoeate skpari
Eﬁ BcraewTe

PucyHok 4.48
Ons yoaneHus akpaHa cnegyeT Haxatb [TKM Ha Hy>XHbI 3KpaH U B KOHTEKCTHOM MEHI0 BbiOpaTh YAanuTb.

MeHEMHEep SKPaHOB

= & pynnbl 0]
-1- & Ipynna 1

PenakTupoEaTE 3KpaH

BrTaEMTE

7
E Konupoeate
th
%]

¥nanute

=

PucyHok 4.49
[nsa cmeHbl no3numm akpaHa ucnonb3ynte metoq drag&drop, yaepxusas knasuily Shift.

MEHEQMED SKPEHOE

— 6% [pynnel {E:}
— a Ipynna 1

O 2xpan T

[ 3kpan 2

E Skpat 3

PucyHok 4.50
Mpun nepemeLleHM HOBOE MONOXeHUe OyaeT oToOpaXkaTbCH B BUAE FOPU30OHTaNbHOIO MapKepa.

PepakTop 3kpaHa
CDyHKLI,VIOHaJ'I penakTopa 3KpaHa 3aBUCUT OT Tuna gucnned B np|/|60pe:

*  MOHOXPOMHbIN TekcTOoBbIN YXKKU;
* rpaduyeckmin usetHom XKKW.
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4.4.1 MOHOXpPOMHbIN TeKCTOBbIN XKKU

MapameTpbl 3KpaHa
MapameTpbl 3kpaHa oTobpaxkatoTcs B nore ceoncTs MeHeakepa 3KpaHOB.

MeHe/DHED IKPaHOB

-1- & Ipynnbl ®
— & [pynna 1

v [lapameTpbl
Kmsa JKkpaH 1
Onwncaxwe
CkpbiBaTtb cT Het

PucyHok 4.51

*  WUmsA — ans otobpaxeHus B MeHea)Xepe 3KpaHOB 1 B 3arofioBKe peaakTopa SKpaHoB;
+ OnucaHue — TEKCTOBOE ON1caHne aKpaHa;

+ CKpbIBaTb CTPOKM — CKPbITME/OTOBPAXKEHNE NYCTbIX CTPOK HAa 3KpaHe npubopa.

Ona oTobpaxeHuss mapameTpPOB 3KpaHa Ha MaHenu CBOWCTB crieayeT ABaXAbl HaXaTb Ha HYXHbI 3KpaH B
MeHeaxepe 3KpaHOB.

CxeMa | 9KpaH "IxpaH 1" % || CBOWHCTBA KpaH 1

&, &7 @ 180% ~ il"
v I
Wwmsa Skpan 1

o Onucarue
% CkpbigaTe cTpokM  Her

PucyHok 4.52

PepakTop rpynnbl 3KkpaHoB

Ona npuGopoB C MOHOXPOMHbIM TekcToBbiM YKKWM Takke [OCTyneH pedakTop rpynnbl 3KPaHOB, KOTOPbIN

OTKpbIBaeTCA BbIBOPOM KOMaHabl PemakTupoBaTh rpynny B KOHTEKCTHOM MEHIO Tpymrbl 3KpaHoB B MeHeaxepe
3KpaHOB.
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Cxema™ | Fpynna skpavos "Tpynna 1"

©, @ 100 - e

Skpat 1

FrpaH 2

SkpaH 3

PucyHok 4.53

B BepxHen YacTu pefakTopa aKkpaHOB M Fpynbl 3KPaHOB PacnorioXeHbl KHOMKMU:

COXpaHMTb AOKYMEHT

Jolm

YMeHbLWnTb MacLuTab

r.l
L

OpuruHanbHbIN pa3mep

®,

b

YBennuuTtb Maclutab

MacLwTad MOXeT ObITb MU3BMEHEH C MOMOLLILIO BbiNaAaloLwero MeHo cnpaBa OT KHOIOK.

PepakTop akpaHoB
[na HacTpowkn BbiBOAA MHPOPMaLIMM Ha SKpaH crneayeT OTKPbITb pefakTop SKpaHa ABOMHbLIM HaXkaTMeM Mo aKpaHy

B MeHeKepe 3KpaHOB UM HaXXaTeM Ha KHOMKY E Pe,anTVIpOBaTb JKpaH N3 KOHTEKCTHOIo MeHI0 3KpaHa.

goHedye damraHs|A

MeHeg#ep 3KpaHoB + % || Cxema*® | IKpe
®, 37 @,
= & [pynnbl ®
-1- & Ipynna 1
O Bkpan 1
"""""""""""""" m PepakTuposate 3kpaH
ﬁ Kenupoeate
|'_°E| BrraemTe
m ¥aanute

PucyHok 4.54
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4 BasoBble cBegeHUs

3KpaH MOXET coAepXaTb HECKOJIbKO CTPOK, nepexon K KOTOPbIM OCYLLECTBIIAETCA C MOMOLLbK KHOMOK npl/l6opa. Ons

[o06aBneHns unu yaaneHus CTPoK CrnefyeT HaxaTb Ha KHOMKY f% KoHTekcTHOe MeHI0 CTPOKM 1 BbibpaTb
HeobxoanMmMyto KoMaHay.

=]

PucyHok 4.55

B cTpokax pacnonaraloTcsi 3fieMeHTbl YnpaBneHus, KOoTopble MepeTackMBaloTcs M3 naHenu BubnuoTeka
KOMMOHeHTOB MeToaom drag & drop. OnuncaHus 6riokoB NpuBeaeHbl B pasgene OrnemMeHThbl ynpaBrieHus.

NMPUMEYAHUE )
IIl Habop cumBonoB peanu3oBaH B pamkax koguposku Windows-1251.
KonupoBaHue akpaHoOB

B MeHePKepe 3KpaHOB MOXHO KOMMpoBaTb 3KpaHbl A51A BCTaBKU B TeKyLLI,VIVI mnnn ,Cl,perVI MPOEKT. Ons KOnmMpoBaHuA
BblAelneHHbIX 3KpaHOB creayet Bbl6paTb KoOMaHay KOHVIpOBaTb B KOHTEKCTHOM MEHIO 3KpaHa unu rpynnbl 3KpaHoB,

nnbo HaxaTb codyeTaHue knasuw Ctrl + C. Heckonbko 3KpaHOB MOXHO BbIAENUTb C MOMOLLbIO 3aXKaTOM KraBuLLIM
Ctrl nnu Shift.

— 6% [pyminel {:D

— ;5 Mpynna 1

(] Penaktupoeats 3kpaH

ﬁ Kenwposate

£ Yaaaute

PucyHok 4.56

[ns BCTaBKM CKOMMPOBAHHbLIX 3KPAHOB credyeT BblOpaTb B KOHTEKCTHOM MEHIO 3KpaHa WNnu rpynnbl 3KpaHoB
komaHay BetaBuTb, NMbo HaxaTb codeTaHue knasui Ctrl + V.

BmecTe C 3KpaHOM KOMMPYIOTCS BCE pa3sMELLEeHHble Ha 3KpaHe 3MeMEHTbl YNPaBMeHUst U CBOWCTBA 3KpaHa.
MpuBA3aHHblE K 3KpaHy NepeMeHHble KOMMPYITCS B APYroi NPoeKT cornacHo pasgeny KonvpoeaHue nepeMeHHbIX.

Ecnu mexay BbloeNneHHbIMM 3KpaHaMu eCTb nepexodbl, TO OHM KOMUPYIOTCS BMECTE C 3KpaHamu. Ecnn y akpaHa
€CTb Nnepexos 3a npefensl BbiAeneHHon 0bnacTtu, To Takon nepexon yaansdeTcs.

Mepexon K aKpaHy

Ecnn B npoekte ydvacTByloT ABa Wnu 0Gonee 3KpaHOB, TO HEOOXOAMMO HacTpouTb nepexodbl (YCroBus
nepeKnioyYeHns) Mexay HUMN.

[ns cosgaHns nepexoda cnenyert:

1. Haxartb KM no anemeHTy Npynna 1 B gepeBe MeHeaxepa akpaHoB 1 BbibpaTe PegaktupoBaTtb rpynny B
KOHTEKCTHOM MeHi0. OTKpoeTcs Bknagka pegakropa rpynmbl SKpaHoB.

BbibpaTb CTapToBbLIV 3KpaH B pedakTope rpynnbl SKPpaHOB.
B cBoicTBax akpaHa HaxaTb «...» B napameTtpe lNepexopn K akpaHy. OTKpOETCS MEHIO CO3AaHNs nepexoaa.

B Bbinagatolem meHio CNUCOK 3KPaHOB BbIOpaTh ApYro 3kpaH Ans nepexoaa K Hemy.
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Co3gaHve nepexcaa

BriGop akpana

@ Cnucok SKpaHoB | < oTCyTCTBYET =
< OTCYTCTBYET >
wpaH_BLIMK

¥onoBwe nepexona Skpan_TON

OcyecTENATL NEpEXDA B CAYYSAN:

@ enepawm cobfbimud oT nprdopa

MzmereHA SHaYEHMA NEpEMEH HoH

X

-

BezycnoBHeEI Nepexog

oK

PucyHok 4.57

B none Ycnoeue nepexopa BbiGpaTh NyHKT FeHepauusa cobbITHin OT Npubopa U B BbiNagatoLeM MeHIo
yKasaTb KHOMKY npubopa ansa BbINOMHEHUA nepexoaa uUnmv BbibpaTtsb NyHKT U3MeHeHUs1 3HaueHus
nepeMeHHOM ANA ykasaHusa nepeMeHHoi GyneBckoro TMna, B criyyae U3sMeHeHUs 3HaueHns KoTopoli Gyaet

BbIMNOJTHEH nepexona.

Cosaanne nepexoaa BesycnoBHeii nepexon ~ o
Haxame "Beepx”
BriGop akpana . .
OmyckaHue "Beepx
@ CnucoK SKPEHOE | < oTCYTCTBYET >
¥nepxaHwe "Beepx”
Haxame "Brnz"
Cmyckarue "Brns"
Yenoewe nepexoga VnepxaHme "Brus”
CcyulecTBNATE NEDEXD B CAYYEHN: Haxamve "Beon” -
o [eHepaumu cofbimuil oT npuiopa BesycnoBHBIN Nepexon -
[zMeHeHItA SHEYEHWUA NEPEMEHHOIR
CK
PucyHok 4.58
Co3gaHue nepexoaa >
Brifiop skpaqa
@ CnucoK 3KPEHOE | < OTCYTCTBYET * hdl
¥cnoewe nepexona
CcyuecTBNATE NEPEXDL B CNYYSHR:
[eHepaiumn cobbimwid oT npuSopa -
@ MaMeHEHMA ZHEYEHWMA NEPEMEHHOIR [=d]
OK

PucyHok 4.59
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NMPUMEYAHUE ) )
Be3yCJ'IOBHbIVI nepexoq CrnyxuT anda HaCTpouku nepexoda, eCcrii H1M 0gHO n3 CcoObITU UNK

N3MEHeHWI 3HaYeHNs1 NepeMeHHON He NPOUCXOAUT, HanpuMep, Ans nepexofa Ha SKkpaH asapui.

6. [locne co3naHus nepexon Oyoet oTobpaxeH Ha cxeme B peakTope rpynnbl 9KpaHOB U B CBOMCTBAX
aKpaHa.

Cxema* | 3kpaH "kpaH_BLINK" | SkpaH "3kpaH_TON" | SkpaH "3KpaH cTapToesli” | Fpynna skpanos "l'pynna 1"

€, i1 @ 190% ~ [P 5D

CBOICTBa JKpaH CTapTOBbIiA (=1
| 20 |

v TlapameTpbl

Wma 3KpaH CTapTOBbI
Onucaxme
3I(pa H_B |_| N K CKpbIBaTb CTPOKK Het
v T[lepexoael < Konnexkuun nepexogos >

Mepexod K 3kpaHy < OTCYTCTBYET >
Mepexoa k 3kpaHy  IkpaH_TON

Mepexoa K 3kpaHy  JkpaH_BLINK

Wma

==| 3SKpaH cTapTo... o

SkpaH_TON

PucyHok 4.60

I"Iepexop, OT 3KpaHa K 3KpaHy MOXeT NnpoucxoguTtb Mo pasfinyHbIM cobbITUAM, Onsi 3TOr0 MOXHO HaCTpOUTb
HECKOJbKO (KOﬂﬂeKLIMI'O) nepexoaos. I'Iepexop,bl [006aBnaTCA aHaNOrM4YyHO ONMMCaHMIO BhILLE.

[na penakTMpoBaHWs WNW yaaneHus nepexoga crieayer BbiOpaTb €ro B CBOWCTBaX 3KpaHa M HACTPOUTb
COOTBETCTBYIOLME NapamMeTpbl. [Mepexon 6yaeT yaaneH, ecnu B none CNMCOK 3KpaHOB MEHIO CO3aaHus nepexoaa
OyaeT CToATb 3HaYeHne < OTCYTCTBYeT >.

CBOICTEA JKpaH CTapTOBLIA B ox

[EE]4% |

v [apameTphbl

Kma JKpaH CTapTOEBLIA
OnwvcaHue
CKpbiBaTb CTRPOKM Het

v [lepexoanl < Konnekuwsa nepexoaos =

Mepexod K 3KpaHy < OTCYTCTBYET -

Mma

PucyHok 4.61
4.4.2 'pacdhmnyeckum usetHon KK

Onsa npubopos ¢ rpacdudeckum uBeTHbIM KK BbiBOg WHOpMaumMM Ha 3KpaH MporpaMMupyeTcsl C MOMOLLbIO
rpadonyecKnx arieMeHToB.
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Cxema* | xkpaH 1 x

S, ¥ @, 100% ~ | #E 100x ~

KOMMNOHEeHTBI 3KpaHa
W3o6paxenve (MzobpaxeHue)
Tekct (Tekcr)

Tekct (Tekct)

Tekcr (Tekcr) \O/ ... YpoBeHb

WHavkatop (MHawkatop)
WHavkatop (MHawkatop)
WHavkatop (MHavkatop)

WHavkaTop ebinonHerua  (MIHAWKaTOp Bbin

@ Kronku @

A «

«

SEL ESC OK

PucyHok 4.62

O6nacTtu pegakropa akpaHa:

* naHenb 3MeMEeHTOB 3KPaHa CIy>XUT OTOOpaXkeHNs Cnncka pacronoXeHHbIX Ha Nofne KOMMNOHEHTOB. Ha
NaHernu aNeMeHTOB 3KpaHa TaKkke MOXHO MEHSITb NOPSIAOK rpadoMHeCKUX SNIEMEHTOB, 3a4aBaTb UM UMEHA;

* naHeNb UHCTPYMEHTOB 3KpaHa COOEPXUT KHOMKM yrNpaBneHns aKpaHoM: MacluTabrpoBaHue, BkroveHue/
BbIKIFOYEHWE U HACTPOWiKa Luara CeTKU, NpeaHa3HaYeHHOM ANns YNPOLLEHNS BbipaBHUBAHWUSI 3NIEMEHTOB;

* mone 3KpaHa CNyXuT Ans PacrnonoXeHUsi rpaduyeckux SNeMeHTOB;

* KHOMKM CnyxaT Ans NporpaMMMpOBaHns KHOMOK nprbopa.

FpacbmquKvle ANEeMEHTbl O5nA pacnofioXXeHnA B MoJie 3KpaHa BbI6VIpaPOTCFI n3 BUOGNMOTEKN KOMMOHEHTOB.
OnuncaHus anemeHToB npueeneHbl B pasgene basoBble anemMeHThI.

B pexvme cumynsiTopa 4OCTYNHO OKHO CUMYISiLMKM 3kpaHa. CeTka npy cUMynsiuum He oTobGpakaeTcsl.

NMaHenb MHCTPYMEHTOB 3KpaHa

CoxpaHuTb CoxpaHeHune OoKyMeHTa He nogaepKuBaeTcs
OOKYMEHT
@‘ YMeHbWUTL YmeHbLieHne macitaba Ha 10% OT nepBOHa4anbHOro
mMacTab
3 OpurnHaneHbli | BosBpat Kk ucxogHomy macutaby
pasmep
@‘ YBenuuntb YBenuyenue macwtaba Ha 10% OT nepBoOHaYanbHOro
mMacTab
io0% ~ | Beibop Beibop macwitaba. BosamoxeH BBoa 3HaveHus B AnanasoHe ot 10 go 2000%
mMaclTaba
ﬁ BkntounTb/ Mpwn BKMNOYEHHON CeTke Ha aKpaHe OTobpaXkaeTcsl ceTka U3 ToYek. ONEMEHTHI
BbiknounTtb BM3yanusauum npu
CeTKy pasMeLLEHUN MPUBA3LIBAKOTCS K CETKE
aox = | LUar cetkmn Bbi6op wara cetkn. Bo3amoxeH BBoA 3HaveHus B ananasoHe ot 2 o 1000px
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MNMone 3kpaHa

"“‘O" YpoBeHb

PucyHok 4.63

I'Iepemeu.l,aTb ANeMeHTbl BU3yanm3aunm no nosko 3KkpaHa MOXHO C NOMOLLbIO:

*  Mbiwm (MeTogom drag&drop) — BO BpeMs NepeMeLLeHNs Ha nore 3kpaHa oTobpaxatoTcs NoacKasku ¢
KoopAuHaTamMu 1 pasmepamu anemeHTa. Ecnu otobpaxeHne CeTkn BbIKIOYEHO, TO NpY NepeMeLLeHum
oTOBpaxalTcsa HanpaBnsALWne NMHUN OTHOCUTENBHO OPYrUX AreMeHTOB. [1pu BKNIOYEHHON ceTke
rpadonyeCKnin aNIEMEHT COBUrAaeTCS Ha Lar CETKY;

* CTpenoK Ha KnasuaType — Mnpu BKITIOYEHHOM ceTke rpaddnyeckuin SNeMeHT COBUIaeTCs Ha Luar CETKK;

* C MNOMOLLbIO COMETAHMS KNaBULL.

Ons rpacbwqecmx ANeMEeHTOB U rpynn Fpa(bl/l‘-leCKl/IX 3NneMeHTOB OOCTYNHbI cneaywwne OEeNCTBUS B KOHTEKCTHOM
MEHIO:

* KOMMpOBaHue;

e BCTaBKa;

* yaaneHue;

* fepemelleHue Ha nepegHuii U 3agHuUM nNnakx;
* BblpaBHMBaHMeE.

OeonHoe HaxaTtume JIKM no rpacdpmyeckum anemeHTam:

*  TekcT n IMHaMMYECKUI TEKCT — aKTUBUPYET PEXUM BBOAA TEKCTA,;

* JlvHua — pencrteue Ha ABOMHoe HaxaTue JIKM oTcyTcTByeT;

* KHonka — OTKpbIBaeT OKHO HAaCTPOWKN OENCTBUNA;

* [pynna nepekniovaTtenen — OTKPbIBAET peaakTop Cnucka rnepeknovatenen;

*  N306paxeHne — OTKpbIBAET OKHO BbIOOPA NOMb30BaTENbCKOro N300paxeHus;

* MeHI0 — OTKpbIBaET OKHO pefakTUpoBaHUs CTPOK;

+ [paduk — oTkpbiBaeT okHO Cnncok nuHun Npadmk, Anst HACTPOWKK oToBpakeHus rpaduka;
* [ANd OCTarnbHbIX 3M1EMEHTOB OTKPbIBAETCSH OKHO NPUBS3KM NEPEMEHHOMN.

CBounctBa rpadymyeckux 3fieMeHToOB
CaolicTBa rpadpnyeckoro anemeHTa otobpaxatrotcs npu:

*  BblaeneHun rpachm4eckoro aneMeHTa, pacrnonoXeHHOro Ha nore aKpaHa;

* BblAeNeHun rpacpMUecKoro aneMeHTa, pacnosioXXeHHOro Ha naHenu KoMnoHeH Tl akpaHa.
O6Lwme cBorcTBa ANs Bcex rpadonuyecKkmnx anemMeHToB:

*  WUMSA 3NeMeHTa;
* pasmep — LUMPUHA 1 BbICOTA B NMUKCENSX;
* KoopAauHaTbl — N0 ocaM X 1 Y, TOYKOW OTCYETa SABNAETCS BEPXHUIN NEBLIN Kpan anemeHTa.
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CeoicTea TewcT B x

=51 |
v  Brewnwd BuA
Fazmep wpupta 16

W ﬂﬂ-“-.,e
TekeT Tekct Texkct
~  KoopmHams
x 50
Y: 50
+ lNosenerme
Bumarmocts < He Bwbpana >
v  [pouee
Wrag Tekct
/v Pasmepot
WpiHa 200
BricoTa 50

PucyHok 4.64

Fpynnbl 3KpaHoOB

Insa nanku Fpynnbl 3kpaHOB B nosie cBoicTB MeHemkepa aKpaHOB [JOCTYMHa HACTPOMKa NapaMeTpoB, KOTopble
OyayT NPUMEHEHbI KO BCEM arieMeHTaM BU3yanv3aunm BCexX 9KpaHoB, BXOASALWMX B 3Ty rpynny. MiameHeHne HacTpoek
Ha YpOBHE rpynnbl aBTOMAaTUYecku BNUAET Ha BCe rpadpuyeckme areMeHTbl, pacronoXeHHbIe Ha BCexX aKpaHax
rpynnbi.

MeHemMKep SKPaHOB

@

- & Tpynna CUCTeMHBIX 3KPaHOB
3arpy30uHbii 3KkpaH

= & pynna 3KpaHOoB 1
O 3xkpaH 1

v [lapameTpbl
Onwcanue
v Pamka dokyca
TonuuHa 2
Lser B R=0, G=146, B=69]

PucyHok 4.65

* MapameTpbi:
OnucaHue — TEKCTOBOE OMMCaHWNe rpynnbl 3KPaHOB.
+ Pamka cokyca:

TonwmHa — TonLMHa paMKn rpadoruyeckoro anemMeHTa B QOKyce B PEXMME CUMYNSILUM U Ha SKpaHe
npmnbopa;

LiBeT — uBeT pamku rpacpmyeckoro aneMeHTa B (pokyce B pexxmme CMMynsaumMm U Ha akpaHe npubopa.

3arpy3o4HbIii 3KpaH
[nsa npmubopos ¢ rpadmyeckum useTHbIM KK gocTynHa 3arpyska nonb3oBaTenbcKoro n3obpaxeHus Ans skpaHa,
oTobpaXkaroLLlerocs B MOMEHT UHMLMANU3aLmMm yCTPONCTBa Nocre nogayv NUTaHus.

NMPUMEYAHUE
EI Mo ymonyaHuto Ha 3arpy3o4HOM aKpaHe oTobparkaeTcsl NpeayCTaHOBIIEHHOE N306paXkeHue.

53



4 BasoBble cBegeHUs

Ona pobaBneHns nonb3oBaTefibCKoro nsobpaxenus asaxabl HaxkmuTe JIKM Ha anemeHT 3arpy304HbIi 3KpaH BO
Bkrnagke MeHemxep akpaHoB. OTkpoeTcsi okHO CBOMCTB 3arpy304HOro N3oopaxeHust:

CeoiiCcTBa BB x
os T4
v [NaHHble
WLECLREVERTEN Mone3oBaTensckoe »
WaoBpameHne Mo ymonyaHuie
v KooppguHatsl
X 0
Y: 0
v Pasmepbl
WnpuHa 320
BricoTa 240
Mzo6paxenne

3arpy3ouqHoe usobpaxeHue, koTopoe BygeT
0TOBPaXaTbCA Ha IKPaHE NPU BKNOYEHKMK
npubopa.

PucyHok 4.66 — OKHO CBOMCTB 3arpy304HOro m3oopaxeHus

Mpynna

MapameTp OnucaHue

JononHuTtenbHble
BO3MOXHOCTU

[HaHHble

* npu Bbibope 3HayeHus "lNMo ymonyaHumo"
AanbHenwas HacTporka napaMeTpoB He
AOCTYIMHa - Ha 3arpy304HOM 3KpaHe byaet

Tun oTobpaxarbcs nNpeayCTaHOBMNEHHOE
n3obpaxeHus n3oBpaxeHue;

* npw BbIOOpE 3Ha4YeHMs
"MNonb3oBaTenbckoe" AoCTyMnHa
HaCTpoWnKa napameTpoB U306paxeHns

Bbibop dainna nsobpaxkeHus

NPEAYNPEXOEHWE
CD [ns Bbibopa AOCTYMHbI cnegyowme TUnbl
dannos: *.jpg; *.jpeg; *.jpe, *.bmp.
U3o6paxeHune MakcumarnbHoe paspeLleHune
n3obpaxeHns OrpaHN4eHo paspeLLeHnemM
3KpaHa ycTponcTtea. [lonyckaetcs
yMeHbLUEHWE N300paxeHnsi B pefakTope
akpaHa Owen Logic
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pynna MapameTp Onucanne [ononHutenbHbIE
BO3MOXHOCTHU
3HayeHne NonoXeHns anemeHTa no ocu X.
PacnonoxeHne anemeHTa onpegensercs
X KoopauHaTamu BepxHero niesoro yrna. Otcyer
KoopauHaT HaumHaetcs ¢ 0 u uaeT cneesa
HanpaBo, KOHEYHOE 3Ha4YeHne onpenensieTcs
KoopauHa- pa3amepamu areMeHTa v LIMPUHON dKpaHa KoopauHatkl MoxXHO 3apatb
nepemeLleHnemMm obbekTa no
Thbl 3HayeHne NonoXeHns anemeHTa rno ocu Y. MOMNio aKpaHa
PacnonoxeHne anemeHTa onpegensercs
Y KoopanHaTamu BepxHero niesoro yrna. Otcyer
KoopAMHaT HaunHaeTtcsi ¢ 0 M ngeT cBepxy BHUS,
KOHEYHOE 3HaYeHne onpeaenseTca paamepamm
3feMeHTa 1 BbICOTOW 3KpaHa
LLnpuHa anemeHTa no ocun X. MakcumarnsHoe Pa3mepbl anemeHTa MOXHO
WupuHa 3HauveHve He Gonee LUMPWHbI 3arpy>XeHHOro 3a4aTb U3MEHEHMEM rpaHuLy
n3obpaxeHus obbekTa Ha none akpaHa.
Pasmepbi LnpuHa v BbICOTa arnemeHTa
BbicoTa anemeHTa no ocu Y. MakcumarnsHoe N3MEHAIOTCA
BbicoTta 3HayeHne He 6ornee BbICOTbI 3arpy>XeHHOro nponopunoHanesHo
M306pa>KeH|/|;| pa3mepam 3arpy>xxeHHoro
n3obpaxeHuns

[Mocne 3arpy304HOro akpaHa no ymonyaHuio otobpaxaeTcs nepsbli 3KpaH M3 cnucka [pynnbl 3kpaHoB 1.

MapameTpbl 3KpaHa

MapameTpbl akpaHa oToGpaxatoTcs B nosne ceoicte MeHeaXepa 3KpaHOB.

MeHemKep IKPaHOB
X

=1-[pynnbl 3KpaHOB @
= & Tpynna cMcTEMHBIX 3KPaHOB
3arpy304HbIi 3KpaH
= & Tpynna 3kpaHos 1
O 3kpaH 1

v [apameTphbl
Kma JKkpaH 1
Mepexoasl < He sapaHo =

OnwucadHve 3JKpaH

PucyHok 4.67

*  WUmsa — ans oto6paxeHns B MeHeaepe aKpaHOB 11 B 3arofioBKe pefakTtopa 3KpaHoB;
+ Mepexoabl — co3naHue NepexonoB MeXay aKpaHamu;
+ OnucaHue — TEKCTOBOE ONMCAHWE IKPaHa;

Co3aaHuve nepexoaoB MeXxAay IKpaHaMu

NMPUMEYAHUE

[i]

HacTpovika nepexogos k 3arpy304HOMY 3KpaHy HeJOoCTynHa.

CospaHue nepexoga aKpaHa Nno NSMEHEeHUI nepemeHHon

1. Haxmute NKM no anemeHTy 3KkpaH B AepeBe MeHeokepa 3KpaHoB 1 Bbibepute HacTpouTb nepexoabl B
KOHTEKCTHOM MeHo nnu Belgenute JIKM cBoiicTBO aKkpaHa Nepexoabl Ha naHenu CBOMCTB 3KpaHa, U
Ha)XMUTE Ha KHOMKY .... OTKPOETCSt OKHO pefakTopa nepexofoB. BeiOpaHHbI akpaH OyaeT oTnpaBHOM

TOYKOM AnsA nepexoga.
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Mepexoasl 3kpaHa "Jkpad 1" — O X
-+ Nobaewts nepexoa| X
[NepeWTin Ha 3KpaH [0 M3MEeHeHWH NepeMeHHor
1 |< He BoIBpaH > - < He BblbpaHa >
CK OTtMmeHa
PucyHok 4.68

B Bbinagatolem MeHio cTonbua MepeiTn Ha akpaH BbIGEpUTE ApYroit 9KpaH Ans nepexona K Hemy.

B cton6ue Mo nameHeHUo NepeMeHHON HaXXMUTE Ha KHOMKY ... N BbibepuTe 13 Tabnuubl nepeMeHHbIX
nepemeHHyto GyneBcKoro Tvuna, B criyyae n3aMeHeHus 3Ha4eHus KoTopow ByaeT BbinonHeH nepexoa. Mocne
WCMOMHEHWs nepexoaa 3HauyeHns NpuBA3aHHON NepeMeHHON n3aMeHseTcs Ha «O».

[nsa no6aeneHns Opyroro nepexoia HaxmMuTe I Hdo6aButb nepexopn, Ans yaaneHns BblaeneHHoro
nepexona HaxmuTe X,

Haxmunte OK. CosgaHHble nepexoabl OyayT oTobpaxaTbCsl Ha NaHeny CBOWCTB akpaHa. [Nopsigok
BbINONHEHWSI NEPEX00B COOTBETCTBYET NX MOPSAKY B CBOMCTBAX aKpaHa.

w [lpouee
Hran Jxpan 1
w [lepexonbl < Japavo >
Mpynna skpaHoe 1.3kpad 2 Variable
Cnucanue JxpaH

PucyHok 4.69

Co3aaHue nepexoanoB Mexay 3KpaHaMu No KHOMke

B HWwxHeM yacTu pegaktopa Bu3yanusaumm pacronioxeHa naHenb "KHonku", Ha KOTOpoOW oToOpakatoTcs BCe
nmetronecs B npubope hnsmyeckne KHOMKM:

@ KHonkwn

®

A «

«

SEL ESC OK

PucyHok 4.70
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4 BasoBble cBegeHUs

[BoriHoe Haxatue JIKM no KHomnke OTKpbIBAET OKHO MPOrpaMMMUPOBaHNS COObITUIM ANs KHONKW. [INs KaXkaoro akpaHa

KHOMKM NPOrpamMmMupyroTCs OTAENBHO.

@ Ko POTKOE HaXaTue

MepexoanTb Ha 3KpaH

< He BbibpaH >

< He BbiBpaHa >

-+ [obaenTh nepeMeHHyo

@ ,qJIHHHOE HadKaTue

MNMepexoauTb Ha 3KpaH

< He BbiBpaH >

< He BbIBpaHa »

< [lo6aBuTh Nepemennyio

@ YaepwaHue

< He BbIBpaHa »

-+ [lo6aemTs nepemeHHyo

Ipynna skpados 1.3kpat 1, Beepx

MN3meHATb 3HaUeHMs nepemMeHHbIX

MN3meHATb 3HaUeHMs nepemMeHHbIX

MN3meHATb 3HaUeHMs nepemMeHHbIX

OK

V:0

V:0

V:0

OTMmeHa

Ona nporpaMmMmmnpoBaHnA KHOMKK OOCTYMNHbI cneagyouine cobbITUS:

* KOpPOTKOE HaxaTtue (MeHee 3 CekyHn);
« ponroe HaxaTue (3 cekyHabl U 6onee);

* yaepxaHue (0T 5 cekyHa).

PucyHok 4.71

[ns KOPOTKOro M AONIoro HaXaTus MOXHO 3anporpaMMUpoBaTh HECKOMNBKO AENCTBUI (NepexonoB Ha Apyrue aKkpaHbl
N M3MEHEHUIN 3HavyeHUsi ByneBckUX NepemMeHHbIx). [ns yaepxaHusi MOXHO 3anporpaMmmmnpoBaTh TONbKO AEACTBUE
N3MEHeHNs 3Ha4YeHn ByneBcKkUX NepeMeHHbIX. [ecTBMS BbIMOMHATCS B MporpaMMe B nopsiake 4obaBneHus.

Ons npoGaBneHns nepemMeHHON HaxXMuTe I [Jo6aBuTb nepemeHHyr. [Ing yaaneHns 3anporpamMmmMupoBaHHOro

DEeNCTBUS HaXXMUTE X .

HaCTpoeHHbIe CobBbITUA ANS KHOMOK SIBMSIKOTCSA NPUOPUTETHBIMMN N nNepeonpenenAaArT nosegeHne KHOMOK Mno
YMOIn4aHuto. Ons BO3Bparta K noBegeHunto KHOMOK MO yMOoIYaHuio yaanute OencTBust No cobbiTUiO M 3anuunTe

nporpammy B npubop.

Ecnu ansa kHonok Beepx u BHU3 cOGLITUS HE HAaCTPOEHbI, TO NMPU HaXkaTUKM Ha HUX Npubop OyaeT ocyLlecTBRsATL

nepexofbl Ha Apyrme 3KkpaHbl B COOTBETCTBMN C NOPAAKOM B OKHE MeHe)Xepa SKpaHOB.
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[ns kaXxxaom KHonKum 0To6pa>KaeTc;| KONMn4eCTBO HAaCTPOEHHbIX cobbITui:

@ KHonku @
A « v SEL ESC OK

PucyHok 4.72

4.5 Pexxnm cumynsitopa

KoppekTHOCTb paboTbl CO34aHHOM MpOrpamMmbl MPOBEPSETCS C MOMOLLLIO PeXuMa CUMYMSATopa, B KOTOPOM
MOOENUPYeTCs U3MEHEHWE COCTOSIHWIA BbIXOOOB B 3aBMCHMMOCTU OT M3MEHEHWsl COCTOSIHUIA BXOA4oB. CUMYRsSLuS
MO3BOSISIET NPOAHANM3MPOBaTb COCTOSIHUE CUrHaNOB BHYTPU NPOrpaMMbl.

[nsa nepexoda B peXxuM CUMYMATOPA HAaXMUTE KHOMKY b’ Ha naHenu WUHCTPYMEHTOB UMK BbIGEpPUTE B rMaBHOM
meHto CepBuc — Pexxnm cumynaTopa. OTKpoeTcs naHenb CUMYMSILNA.

MaHenb cumynsauum

o B | Nepwon mc: 100 ~  Bpemawikna: 100 * mc 0w |=ﬂ|
h- Myck 3anyck cuMynsiLumn B peanbHOM BPeMeHU
o LLar Ha ogMH LMKN MowaroBas cumynaums, BeiNonHseT 1 LMK NporpaMmbl
1 Maysa Maysa cumynsLumn, NOBTOPHOE HaXkaTue NPOAOIHKAET CUMYMALMIO
N OcrtaHoBKa OcTaHoBKa CUMynsauum, NepeBoanT PeXnM CUMYNSaUnm B
cumynsTopa nepBoHayarnibHOe COCTOsHME
Mepuopn, mc lMone BBOAa And 3agaHus nepnoga o6HOBMNEHUS MHAOPMaLUN Ha

CcXeme B MunnmcekyHgax

Nonsa BBOOa Ans 3agaHus BpeMeHN UKMKna BbINOJIHEHNA NMporpaMmMbl B

Bpems uvkna pexuMe cuMynsTopa v Belbopa eavHuUL, U3MepeHNst BpEMEHM LmKna

n= OKHO NpocMoTpa OTKpPbITL/3aKPbITE OKHO ANA NPOCMOTPA 3HAYEHUN NEPEMEHHbIX Ha
oo Ka)kaOM Luare BbINOMHEHWS MPOrpaMMbl

| h‘T Cumynsauma aucnnesa | OTKpbITb OKHO CUMYNALMM Jucnses

BHMMAHUE

BpeMmsi LMKna B pexume CUMYNSALUK He TO XXe camoe, YTO BpeMs Lukna 8.2, paccunTbiBaemoe
HenocpeacTBeHHO B Npubope. Bpemsa unkna moxeT 6biTb BbIGPaHO NPOU3BOIbLHO 1 Tpebyetcs Ang
cumynsuumn pabotsl BpeMmeHHbix @b — TON 7.2.2.2, TOF 7.2.2.3, BLINK 7.2.3.1. Bce ycTaBku BpemeHHbIX b
OyayT oTpaboTaHbl B MPOMEXYTOUHbIX LIarax cCuMynsatopa.

CumynupoBaHue paboTbl 6MOKOB YacoB

Ons npubopoB C dyHKUMEN YacoB peanbHOro BPEMEHW OTKPbIBAETCS AOMOMHUTENbHAsA MaHernb, C MOMOLLbIO
KOTOpPOW MOXHO cumynuposaTth nosegeHne @b CLOCK 7.2.2.4 n CLOCK WEEK 7.2.2.5 Bo BpemeHu.

[ara v epeMA; |11:3—4:3I} 26map 2019 [E~ |

nOCJ'IeAOBaTeﬂbHOCTb n npasuna pa6OTbI B peXunme cumynsaummn
Mopsiaok cUMyNSALMK NPOrpaMMbl:

1. 3anyck cumynaTopa B OGHOM U3 PEXMMOB: pearnbHOro BpemeHm ( > ) Unu B NoLLaroBom ( = )-

2. 3apaHue 3Ha4YeHWUn BXOOHbIX CUrHaNoB Ha Brnokax nporpamMmmbli:
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0 —
0

AND |0 Q6

' 1
= >
1 r
M Paszerwme [ Ofvemmws

CKHO NpoCMOTRa BB x
Mran 3HaueHe Tun nepemeHHoA
az 1 Bynesckoe
PucyHok 4.73

3. [MNopbop 3HaveHun napametpos MNMepuon, mc 1 Bpemsa uukna ons ygobctesa cumynsaummn.
4. BbIxoa U3 pexuma cUMynsuum Ans KOpPeKTUPOBKU NporpamMmbl.

Pexxum cnmynauunm pa60TaeT no cnegyrowmm npasmnam:

* nporpamma (Bknagka Cxema) n MakpoCbl MOAENUPYIOTCH NO OTAENBHOCTY;

+ paboTa 611okoB, HEe UMEIOLLMX CBA3W HX C OOHWUM U3 BbIXOA0B Npubopa nnu BeIXogHbIM BrI0KOM CeTEBOM
nepeMeHHON, He CUMYNMpPyeTCs;

* cuMynauus He BygeT paboTtaTb ANs 9HEPro3aBUCUMbIX U HEKOPPEKTHO NPUBSA3AHHBIX NEPEMEHHbIX.

OkHO npocmoTpa

OkHO NPOCMOTPAa MOXXHO OTKPbITb UITN CKPbITb HaXXaTtnemM KHOMKU [Ub Ha naHenun cumynauun. OkHO npegHasHa4vyeHo
anda npocmortpa 3HadYeHui nepemMeHHbIX Unn BXO40B/BbIXOA0B Ha KaXXAOM Luare BbIMNOMHEHNS nporpamMmmsil.

[o 3anycka CUMynsiLyM OKHO NyCToe.

OKHO NpocMoTPRa

GIEE] 3HaueHwe Twn nepemMeHHoA

PucyHok 4.74

[Ona pobGaBneHnst nepeMeHHOM B OKHO npocMmoTtpa Haxmute MNMKM Ha nepemeHHyt0 Ha cxeme u BblbepuTe
[o6aBuTbL B OKHO NPOCMOTpPa B KOHTEKCTHOM MEHIO.
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I

1 . . [ TO BOOL

b
=)

a JoB3EnTE B OKHC NpoCMoTRE

1.3 . .x[TDBDDL

PucyHok 4.75

Takke 000aBUTL MEPEMEHHYIO B OKHO MPOCMOTPA MOXHO HaXaB Ha nycTtoe none B KoroHke Ums B OkHe
NPOCMOTPA, 3aTEM Ha KHOMKY «...».

MR

PucyHok 4.76

OTtkpoeTca Tabnuua nepeMeHHbIX. B Hel MoryT 6biTb BbIOpaHbl NepeMeHHbIe NpoeKTa, BXOAb! U BbIXOAbI.

OrpaHnyeHusi npu pabote ¢ Tabnuuen nepeMeHHbIX, OTKPbITOM N3 OKHA NPOCMOTPa NePeMEHHbIX:

* cosgaHue, oybnupoBaHue 1 yganeHue nepeMeHHbIX HeQOCTYMHbI;

*  WU3MEHEHME UMEHW, TUMNa AaHHbIX U NAapaMeTPOB 3HEProHE3aBMCUMOCTN HEBO3MOXKHO;

e [N1A CTaHOapTHbIX NepeMeHHbIX HeOCTYMHa HAacTpolika NapaMeTpoOB MaccKBa, a Takke PYHKLMK nMnopTa 1
3KCrnopTa NeEPEMEHHBIX;

* [Ang ceTeBbiX Slave nepeMeHHbIX He4OCTYNHA HAaCTpPONKa napameTpoB.

BriGepuTe nepemenHyro *

loNa = =] Mownck
= CrangaptHeie (1
D Lis m Wma nepemetHoi Twn nepemeHHoR 3HEproHesaBMCHMOCTE ?,’Haqume o SETELEIET R KommerTapui
YMONYaHAID npoeKkTe
D Katanor (0)
Variable Bynesckoe - ] 0 Her
< HE enipara > Bynesckoe - O Her

oK

PucyHok 4.77

BbibepuTte nepemeHHble u Haxmute kHonky OK. BeibpaHHble nepeMeHHble 06aBATCA B OKHO MPOCMOTPa.

I'IepemeHHaﬂ TMna maccmB gobaBnsieTcs B Ta6n|/|uy OKHa npocMoTpa nepeMeHHbIX BMeCTe C arieMeHTaMn Mmaccuea.
I'IpM 3TOM [0nycKaeTcA nobaBneHne oTaenbHbIX 3IEMEHTOB MaccuBa, gaxe ecnm COOTBeTCTByPOLLI,I/IIZ MaccuB yxe
NPUCYTCTBYET B Tabnuue okHa npocMOoTpPa LEJTMKOM.
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OKHO NPOCMOTPa

WMms 3HaueHwe Tvn nepeMeHHoH
Mass_1[3] [-]@ UencuucnerHoe
Variable @ bByneeckoe
Variable-1 e Byneeckoe

Mass_ .. enoHUCIEHHOE
[ Mass_1 8..5] U
Mass_1[8] a UenouncnenHoe
Mass_1[1] a UenouncneHHoe
Mass_1[2] a UenouucneHHoe
Mass_1[3] a UenoyucneHHoe
Mass_1[4] ] lencuncnenHoe
Mass_1[5] a UencuncneHHoe

PucyHok 4.78

He3apeiicTBoBaHHble NepeMeHHble ByayT oTobpaxkaTbCsi B OKHE MPOCMOTpa CepbiM LIBETOM, 3Ha4YeHue Bcerga
0603Ha4veHo Yncriom 0, BBOA 3HAYEHUSA AN TAKUX NEPEMEHHBLIX HEBO3MOXEH.

[ns yganeHus nepeMeHHON U3 OKHa NpPoCcMOoTpa Bblaenute nepemeHHyto n Haxmute Delete, nnu Bocnoneb3syntech
KOHTEKCTHbIM MeHI0 nepeMeHHon B OKHe npocMoTpa:

OKHO NPOCMOTPa

Vims 3HaueHue Twn nepemeHHoORA
Mass_1[3] ] Ueno4ucnentoe
Variable 2] byneeckoe
Variable-1 Lol byneeckoe
[ Mass_1 ‘)( YBanuTbe NepemeHHyto Delete [6..5] Lenounchenoe

Mass_1[8] @ MokasaTe cCelnky UenouucnenHoe
Mass_1[1] ] Lleno4ncneHHoe

Mass_1[2] ] Llenouncnentoe

PucyHok 4.79
YOoanuTb anemMeHT MaccuBa, BNOXEHHbIN B MaccuB, HEBO3MOXHO.

BBoa 3HauYeHU nepeMeHHbIX
BO pexnme cmmynﬂTopa 3Ha4YeHnAa nepeMeHHbIX MOXXHO 3ajaBaTb B OKHE MPOCMOTpPa B KOJTOHKEe 3Ha~|e|-|m|.

Ona nepemMeHHbIX TakKe MOXXHO yKa3blBaTb 3Ha4€HUA Ha CXeMe. [1BoOHOE HaxaTne Ha nepemMeHHyr Bbl3biBa€T OKHO
C nonem BBoAa HOBOIo 3Ha4YeHus.

3MEHEHME 3HAYEHWA ot
Hoeoe sHaueHwWe: 1]
PucyHok 4.80

MNocne BBOOa 3Ha4YeHNs nepemeHHoﬁ, OTITMYHOIO OT HynA4, Onok Ha cxeMe N3MEHUT LBET Ha KpaCHbIﬁ, Ha OOUH LMK
BbIMOJIHEHUA NMpOorpamMmbl. I'IpM OCTaHOBMEHHOM cnmynaumn 6nok COXpaHuT KpaCHbIVI UBET OO0 3anyCKka cumynauunmn
U1 BbINOMHEHNA koMaHabl LLar Ha oguH umuKn:

Variable >—x .

PucyHok 4.81

Mocne BBoAa HyMNeBOro 3Ha4YeHUs1 NEPEMEHHON (4Ns NepeMeHHon Tuna maccus 3HaveHne O/False JOmKHO ObIThb Y
BCEX 3MIEMEHTOB MaccuBa) 6rok Ha cxeme M3MEHWUT LIBET Ha CUHWIA Ha OAMH LMK BbIMNOMHEHMS nporpaMmel. [pu
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OCTaHOBJIEHHOM cumynauum onok COXpaHnT CUHWI LBET 40 3anycka cmmynaumm nnn BblNoJIHEHUA KOMaHObl LWar Ha

OAVIH LMKN:
Variable >—><

PucyHok 4.82

B pexnme cumynatTopa MOXHO U3SMEHATb 3Ha4YeHUA BXOO40B an60pa, Ha)xMmasa Ha Hux. Mo HaxaTuio AONCKPETHbIE
BXOAbl MEHAKT UuUBET WU 6yneBC|<oe 3HayeHne. [ns aHanoroBblX BXOAOB 3HA4YeHWEe 3aJaeTcd aHanornyHo
nepemMeHHbIM B OKHE C nonem BBoaa.

Alp—

PucyHok 4.83
4.5.1 Cumynsauusa Busyanusauum

B pexume cumynsitopa gns npubopos ¢ rpacuyeckum LBeTHbIM XKW gocTynHa cumynaums Aucnnes U KHOMoK
npmnbopa.

NMPUMEYAHME
EI PaboTa anemeHTa Busyanusauum Npadmk B pexrme CUMyNaLMM He NOAAEPXUBAETCS.
Mocne Bxoda B pexnm OTKPOETCA OKHO, OToBpaaroLlee CTapToBbIi akpaH npubopa.
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Cumynauwa aucnnes - O X
@, o0 @ 100% v
4 [pynna skpaHos 1
JKpaH 1
JKpaH 2
p A
JKpaH 3 N
01.2000
NA
KoTten N hd
Hacoc 1 SEL
Hacoc 2
Hacoc 3 ESC
Hacoc 4
OK
PucyHok 4.84

B neBoM BepxHeM yrry OkHa pacrnosioXeHbl KHOMKY MacluTabmupoBaHus.

B neBon 4acTn OkHa pacronoXeH CrMCOK 9KpaHOB, AOCTYMHbIX B NPOEKTe.

B LeHTpanbHOM YacTu OkHa oTobpaXxaeTca CMMYNALUS aKpaHa npuopa.

B npaBoi1 4acTh OkHa HaXOA4ATCS KHOMKX ANsi CUMYTSILMK OENCTBUIA C pearbHbIMU KHOMKamu npubopa.
Pa6oTa ¢ akpaHoMmM

B pexnme cnmynaunm goctynHo peaaktmpoBaHne 3Ha4eHNA nepeMeHHbIX ClieayrLinx 3J1IeMeHTOB BU3yanmn3auunn:

*  [OunHamMmn4eckuii TEKCT;

+  ®opmbl BBOAa/BbIBOAA int/float;

+  ®opmbl BBOAA/BLIBOAA BPEMEHM;

+  ®opwmbl BBOAa/BbIBoAA IP;

* [lepekntovaTens;

+ [pynna nepekntovaTtenewn;

*  Kpyr, MHOroyronbHuK, n3obpaxeHne, KHoMKa ecnv y afieMeHTa HacTPOEeHO AENCTBIE;

*  MeHI0 — BO3MOXHO NepeKSItovYeHne 3KpaHoB. PegakTpoBaHme 3Ha4eHWI NepeEMEHHbIX He NPEAYCMOTPEHO.
PaboTa ¢ KHOnNKamu

KHOMKM B NpaBon YacTu OKHa NpefHa3HayYeHbl 4115 CUMYNSLMM eNCTBMIA C pearnbHbIMU KHOMKaMu npubopa.

[encTBusi KHOMOK 3adaroTca ANA Kaxaoro akpaHa. [eictBus kHonok obpabaTtbiBaloTcst ONs aKpaHa, KOTopbld B
TeKyLlen MOMEHT oTODpaXxaeTca Ha OCHOBHOW 0BnacTu okHa.

YnpaBneHne KHomkaMy CUMYISLMU MOXET OCYLLLECTBIATLCS knasuwamn Q, W, E, A, S, D, Z, X, C. HaxxaTue KHonok
Ha KraBmMaType aKTMBHO TOMbKO €CIIN OKHO CUMYNSLIMM BU3yanu3auumn HaxoauTes B hokyce.

Mpun nowaroBow cMMynAUUK yaepXaHue KHOMOK He paboTaer.

4.5.2 Cumynsauma ST koaa

B Owen Logic goctynHa cumynauusa koga pyHKUMM unm pyHKLMOoHanNbHOro 6noka, HanmcaHHoro Ha asbike ST. [Ans

aToro nepengnte B okHO PepakTop cyHKumu (Mnv PepgakTop (pyHKLMOHaNbHOro 61oKa) v HaXXMUTe KHOMKY ’ Ha
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naHenu MHCTPYMEHTOB, UNK B MaBHOM MeHio CepBuc — Pexxum cumynsTopa. OTkpoeTcs naHenb cumynsumi. B
okHe PepakTopa 3HaueHusi nepemeHHbix OyayT oToOpakeHbl B OKHaxX MPOCMOTPA, PaCMOfIOXEHHbIX PSAOM C
nepemeHHol. Ecnu B nporpamMmme o6bsBneHbl MaccyBbl, TO B OKHE MPOCMOTPa oTobpaaeTcs crnoBo U3MeHUTb.

() Cxema | (7) Penaktop (yHKunoHanbHoro 6noka "functionblock1”

1 function_block functionblockl //wma dyukumoHansHoro 6Gnoka.

2

3 var_input //obvAEnenme EXOAHBIX NMEpEeMEHHBIX

4 U | FALSE | : bool; //BxogHaAa nmepemeHHas C TWNOM AaHHex bool

5 Res [FALSE| : bool; //Bxoanas nepeMenHasa ¢ TUNoMm Aawubx bool

b N 2] : udint; //exogHas nepemenHas ANA 3HadqeHuA cHeTdHMmka nocne cbpoca
7 end_var

8

9 var_output //obvABnenme BeIXOAHBIX NEPEMEHHBIX

18 Q 4] : udint; //ewxogHas nepeMedHaA C TMNOM gadHeix udint

11 end_var

12

13 var //obbABneHve NoKanbHbIX MNepeMeHHbIX

14 CounterValue 2] : udint; //nepemenHas AnNA Tekywero SHa4YeHWA CHETHMKa
15 RTrig [ FALSE | : bool; //nepemenHas onA onpefeneHuA nepefgHero QpoHTa Ha Bxofe «U»
16 b2 : functionblock2;

17 arrl | Uamenute | @ array [8..4] of udint;

18 end_var

20 CounterValue 2] = arrl[8] e ;

21 CounterValue 5} := arrl[N e 1 8 s

22 CounterValue a := arrl[N ) + 1] [ UamennTs |3

23 CounterValue 2} := arrl[fb2.Q e ] 8 ;

24 CounterValue 2 := arrl[bool_to_udint(U [ FALSE |)] [ MamenuTe |;

25

26 end_function_block

PucyHok 4.85 — OkHo PegakTop chyHKUMOHanbHOro 6510ka B pexxmme cumynsitropa
LiBeToBble 0603Ha4YeHNA OKOH NPOCMOTpaA:
13.3 | — Tekyllee 3HaYEeHNe NepeMeHHoN;
— 3HaYeHne NepeMeHHON N3MEHEHO NomnbL30BaTeNeMm;
13.3 | — 3HayeHMe nepeMeHHON 3adMKCMPOBaHO Nosb3oBaTenemM;
— 3Ha4YeHWe OHOTO UMW HECKOJBKNX 3NIEMEHTOB MaccuBa (He BCex) 3apMKCUMpoBaHO MoNnb3oBaTenemM;

[(33%] — owwbka: HeBepHOe 3HAYEHWe MEepeMEHHOI (HampyuMep, KOTAa C MOMOLLbI0 NepeMEHHON 3aJaeTcs
HeCYyLLECTBYIOLLNIA 3MIEMEHT MaccuBea).

Mpu HaxxaTum JIKM Ha okHO npocmoTpa Anst BBoAa 3Ha4YeHUs LenoYmcrieHHon nepeMeHHon (udint) unu nepemeHHom
C nnaeawwen 3anaton (real) B pexxume CUMyNsSiLMM NOSIBUTCA OKHO, B KOTOPOM MOXHO BBECTW HOBOE 3Ha4eHue
nepemMeHHON 1, ecnn Heobxoanmo, 3adUKCPoBaTh 3HAYEHNE.

VlameHeHwWe sHaveHWA X

MepemeHnan: localVariable

Hoeoe 3HayeHwe: | 12 |

3adUKCMpPOBATL 3HaUeHKe: | |

MNpuHATE OTmeHa

PucyHok 4.86 — UsmeHeHue 3Ha4YeHUA nepemeHHon udint

Ecnu 3HauyeHre nepemeHHOM Tuna real npeBbIlaeT 8 3HaKOB, TO 3Ha4YEHWE OKPYITSAETCS.
Ecnu 3HayeHne nepemeHHoOM Tuna real npeBbllaeT 9 3HAKOB, TO 3HAYEHWE NEPEBOANTCS B
3KCnoHeHumManbHyto bopmMy. Hanpumep, 3HaveHne 1234567891 6yaet otobpaxaTtbces, kak 1.2345678E+09.

m NMPUMEYAHUE
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Mpu HaxaTtum JIKM Ha oKHO nMpocmoTpa Anis BBoAa 3HayeHus OynesBckon nepemeHHon (bool) B pexxume cumynaumum
MOSIBUTCA OKHO, B KOTOPOM MOXHO BblbpaTb 3HayeHue true wnu false n, ecnm Heobxogmmo, 3adumkcupoBaTb
3HayeHue.

M3meHeHWe 3HaueHMA x
MNepemenHas: inputVariable
Hoeoe 3HaueHue: r TRUE FALSE:

3abUKCMPOBATL 3HaueHue: ||

MpKUHATE OTtmena

PucyHok 4.87 — UsmeHeHMe 3Ha4YeHUA nepemeHHon bool

Mpn Haxatumn JIKM Ha OokHO npocMOTpa Ans BBOA4A 3HAYEHUS BPEMEHHOMW nepemeHHown (time wnu DT) B pexume
CUMYIALUUN NOSBUTCA OKHO, B KOTOPOM MOXHO BBeCTU 3HadeHue B ¢popmare T#0dOhOmMOsOms (aonsa time) wnu
DT#2000-01-01-0:00:00 (gns dt), n, ecnn Heobxoanmo, 3adoUKCUPOBaTh 3HAYEHME.

VsmeHeHwve 3HaueHna Pt
lMepemeHHan; timeVariable
HoBoe 3HaueHwe: T#0ms

3abMKCMpOBATE 3HaueHune: | |

[pyHATL OTmeHa

PucyHok 4.88 — UsmeHeHMe 3HaYyeHUA nepemeHHon time

NMPUMMEYAHUE
Bpemsa nepecuntbiBaeTca aBToMaTMHECKN Nocne Haxatus KHonku MpuHaTe. Hanpuvep, BBegeHHoe

3Ha4yeHue nepemeHHol T#80m npu NOBTOPHOM OTKPbLITUN OkHa U3MeHeHue 3HauYeHus NpuMeT Bua
T#1h20m.

B cnyyae BBOga HEKOPPEKTHOTO 3HAYEHMS UNU OTCYTCTBUS 3HAYEHWs NosBUTCS coobuieHne o6 owunbke. KHonka
MpuHaTb Oyoet HeakTyBHA.

WzmeHeHMWe 3HaUeHMA s

[Nepemernan: localVariable

Hoeoe sHaueHve: | | @

3abMKCMpOBaTh 3HaueHue: | | 3HauyeHWe AOMKHO BbiTk 0T 0 go 4294967295

[MpuHATL OTtmeHa

PucyHok 4.89 — Ownbka BBoga 3Ha4eHUs

[lns BBOAa 3Ha4YeHMin B anemeHTax maccuea Haxmute JIKM Ha okHO npocmoTpa ¢ Hagnucbio U3meHuTb:

*  eCnu MHAEKC aneMeHTa 3a4aeTCs KOHCTAHTOM UMK C MOMOLLbIO NEPEMEHHON, TO NOABUTCSA OKHO 3aMeHeHne
3Ha4YeHUs Anst KOHKPETHOrO afIEMEHTa MaccuBa;

* €Cnu MHAEKC 3reMeHTa MacCcuBa 3a[4aeTcd Kak pesynsrtaT MaTeMaTU4eCKOro BbIPaXXEHUS UMK Kak pesynstar
PyHKUMN/PYHKLMOHaNBHOro Brioka, NosBUTCS OKHO CO BCEMU 3fIEMEHTaMU JaHHOrO MacCcmBa N 3HaYEHUAMMN
nepemMeHHbIX, AOCTYNHbIMU AN BBOAA:
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MsmeHenMe 3HaueHmnA

X

JNEeMeHT MaccKBea 3HaueHue

realArray([0] 2.9

realArray[1] 1.2

realArray([2] 20.25
[MpwuHaTe

[ ] ®Dukcmposate

[]
[
]

Tun nepemeHHoR

real
real

real

OTmeHa

PucyHok 4.90 — U3ameHeHMe 3Ha4YeHM 3NeMEeHTOB MaccuBa ¢ nepeMeHHbIMHU real

W3meHeHue 3HaueHus

X

boolArray[0]
boolArray[1]
boolArray[2]
boolArray[3]

INEeMeHT MaccKBa

JHaueHwe

| TRUE FALSE

TRUE FALSE |

pe

( TRUE FALSE
(TRUE FALSE

4

MpUHATE

[ ] Oukcuposats

HEEEEN

TN nepemMeHHoR

bool
bool
bool

bool

OTmMmeHa

PucyHok 4.91 — UameHeHMe 3Ha4YeHUN aneMeHTOB MaccuBa C nepeMeHHbIMu bool
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MsmeHenMe 3HaueHmnA

X

MpyuHATE

3NeMeHT MacCcKBa 3HaueHwKe [ | ®vkcvpoeats  Twin nepeMeHHO
timeArray[0] DT#2000-01-01-0:00:00 ] dt
timeArray[1] DT#2000-01-01-0:00:00 ] dt
timeArray[2] | DT#2000-01-01-0:00:00 D dt

OTMmeHa

PucyHok 4.92 — UameHeHne 3Ha4YeHUN 3NeMeHTOB MaccuBa ¢ nepeMeHHbIMu dt

B Cny4yae BBO4a HEKOPPEKTHOro 3Ha4eHndA uinn OTCYyTCTBUA 3HAYEHUA NOABUTCA coobuieHne o6 owmnbke. KHonka

MNpuHATL OyaeT HeakTMBHa.

ﬁ M3meHeHwve sHaueHmA X
JNemMeHT MaccWBea JHaueHue |:| OUKCMPOBaTE  TUM NEPEMEHHOM
udintArray[0] 0 ] udint
udintArray[1] 1 ] udint
udintArray[2] | ! |:| udint
3HaueHWe AomxHO 6biTk 0T 0 go 4294967295
MpuHATL OtmeHa

PucyHok 4.93 — Owunbka BBOAA 3HaYeHuUA

4.6 Hactpouka nopTta u nogknroveHue npubopa

YUTto6bl OTKpbITH OKHO HacTpoiku nopTa, cnegyeT BbibpaTh B rmaBHOM MeHo Mpubop — HacTpoiku noprta unu

HaxaTb Ha nHamkatop COM B cTpoke cocTosHus 3.7.

B okHe HacTtpomka nopta Bbibupaetca Homep mcnonbdyemoro COM-nopTta v agpec nogkntoyaemoro npubopa,

OCTallbHble HaCTp0I7IKVI (bI/IKCI/IpOBaHHbIe N BbIBOOATCA ONA CrpaBKU.
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MopgknioyeHue npubopa no USB

Hacrpoiika nogeniovenus npubopa *
Tun coemmetna
MocneposaTensHbIA NopT -
+  [lapamMeTps NoAKMoYEHMA
OrcyreTayer v
CropocTe ofmMeHa 9600
[niHa cnoBa aaHHLDx 3
KoHTpONE YeTHOCTH OtcyTcTBYET
KomuyecTso cTon-GuT 1
Anpec npubopa 16
Mopt
Brifiepute nopT anA cBAsM © npubopom.
OK OTrmeha
PucyHok 4.94

[ns nogknioveHus npubopa k MK yepes nopt USB cniegyer:

1. YctaHoBuTb apariBep USB, KOTOPbIA MOXHO CKayaTb Ha canTe www.owen.ru.

2. TMoakntounTb Npubop K MK 1 BkNtountb NUTaHue (ecnu Tpedyetcs). B 3aBMcMMocTu oT Mogenu npubopa ans
COEAMHEHUS UCMONb3YETCA KOMMINEKT Anst nporpammunpoBanus MP-KM20 nnn kabenb ans
nporpaMMmnpoBaHUsa U3 KOMMekTa noctaskm npudopa. Homep amynupyemoro COM-nopTa MOXHO y3HaTb B

Oucnetyepe yctponcts OC Windows.

Tamn

&= T E H=

g Jducnetuep yoTpolcTe — O

Jedctene  Bug  Cnpaeka

e

W

[ Komnsrotep
g Kontponnepe IDE ATASATAP
i Kontponnepe USE
<, KoHTponnepel 3anomMuHaoWwmE yCTpoRcTe
=1 Monutope
}3 MEILIN 1 MHEIE yKaIBIEHILLME YCTPORCTES
= Ouepean nevatw
KB MeperocHbie ycTpoiicTea
" Noptel (COM n LPT) e
2" Owen PR200 (COM3)
2 Mopt npunTepa (LPT1)
"I? Mocnegoearensreiii nopt (COMT)
[l MporpammHele ycTpoicTea
D Mpoueccope
£ Cereerie aganTepel

PucyHok 4.95
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CeodcTea: Owen PR200D

OBwwe  apametpel nopra  Opaiieep CeepetmA  CoBeimas

Owen PR200 (COM3)

Tun yctpoiicTea:  Moptel {COMu LPT)
WsroToButens: Proizvodstvennoe obedinenie OWEN LLC

Pasmewerie: Port_#0001.Hub_#0003

CocToAHue yoTpolcTES

MeTpoicTeo paBoTaeT HOpMAaNLHO.

Omvera

X

PucyHok 4.96

MopgknioyeHmne npubopa no Ethernet/Wi-Fi

[nsa nogkntoveHus npubopa k MK no nHtepdericy Ethernet unu ¢ nomowbto Wi-Fi crniegyer:
1.
2.

MogkniounTb NPUBOP K TOM e NoKanbHOW CeTU, B koTopon Haxoautcs MNK.

69

B okHe HacTpomka nopTa B Bbinagatowiem cnucke Tun nogknioveHns BoidopaTth NocnegoBaTtenbHbIN

Besectn Homep COM-nopta n agpec npubopa (no ymonyaxuio — 16) B okHe HacTpownka nopTta n HaxaTb
OK. Ecnu nogkntoyeHne KOppeKTHO, TO B CTPOKE COCTOSIHWSA 0TOBPa3nTCa HaMMeHOoBaHWe NOAKIIOYEHHOro

Y3Hatb IP-agpec nogkntoveHHoro npubopa. IP-agpec no ymonyaHuto ykasaH B Pykosodcmee 1o
akcryamayuu npubopa. Tekywmn IP-agpec npubopa MoxxHO nocmoTpeTb ¢ nomoLbio Owen Configurator.

B okHe HacTpomka nopTa B BbinagatoLieM crnucke Tun nogknroveHus Boibpats Ethernet/Wi-Fi.
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Hacrpoiika nogentouenna npuBopa >

Tun coemmerma

Ethemet / Wi-Fi -
+ [NapameTps NoAKMoYEHMA

|P appec 127.0.01
IP appec

IP appec npubopa onA NogKnoyeHIA

QK Ctmena

PucyHok 4.97

4. Bsectu IP-agpec nogkntoveHHoro npubopa B rpadpe IP agpec v Haxatb OK. Ecnin nogkntodeHme
KOPPEKTHO, TO B CTPOKE COCTOSIHNA 0TOBpasnTCca HaMMeHOBaHWeE NOAKMHYEHHOro npubopa.

4.7 3anucb nporpamMmmbl B npubop

3anucb nporpamMmmsi B npudop

A Eynwvéﬁgglkiroqewom npubope yxe ecTb paHee 3anMcaHHasi nporpaMmma, T0 OHa 3aMEeHSIETCS HOBOW.
CospgaHHas nporpamma 3anucbiaetcs B [13Y npubopa.
[nsa 3anvcu nporpammel B npubop cneagyert:

1. TMogkntoumTb Nprbop K MK.

2. TlMogaTb nuTaHWe Ha Npubop, ecnu TpebyeTcs.

3. HacTpouTb napameTpbl COEAUHEHUS], €CIN B 3TOM €CTb HE0OX0AMMOCTb.

4. 3anucaTtb nporpammy B Npnbop, HaxaB KHOMKY £| Ha NaHenn MHCTPYMEHTOB UM BbiIGpaB B rMaBHOM
MeHto Mpubop — 3anucaTb Nnporpammy B npubop.

NMPUMEYAHUE

Mepepn 3anuckio nporpammel Owen Logic npoBepseT COBMECTUMOCTb € Bepcuer BCTpoeHHoro MO
npnbopa. Ecnu oHn He coBnagatoT, To 3anycTuTtcst obHoBneHne BctpoeHHoro N0 8.3 npubopa,
3aTeM nporpamma 3anuLieTcs B npnoop.

Mporpammupoeadne npuiopa

Ctmena

Jan1ck HACTPOEK MPOSKTA. ..

PucyHok 4.98

Ecnu 3anucbiBaeTcs nporpamma C HacTpolkamu Ons Opyron mogenu npubopa, TO MOsSIBUTCHA crieaytoulee
cooOLLeHue:

Owen Logic X
[na 3anvck NpoekTa B NpWBop AoaxeH GbiTe Nogkatoder MP200-220.1.X
. Ha aaHHbIF MomeHT nogknroded NMP200-24.5.X.
PucyHok 4.99
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Ecnu npnGop 3awyiieH naponem (cM. pasgen Maponb 5.6), To Ansa 3anucy nporpammel B Npubop TpebyeTcs BBECTH
naporb.

Beectw napons o
YeTpoicTBo SawmweHs naponem

Beegate napons

OTmena

Otmena
PucyHok 4.100

CooTtBeTcTBYyIOLLEE YBEOOMITEHNE NOSBUTCA BO BpeMs noakniodeHus npubopa k MNMK. BeegeHne napons Tpebyetca
TONMbKO OOUH pa3 Ha Bce Bpems ceccun paboTbl ¢ Owen Logic. [Ina NOBTOPHOM 3anvcu nporpamMmbl (faxe nocrne
nogcoeanHeHus 3aHoBo npunbopa k MNK) BBegeHne napons He noTpebyeTcs.

Owen Logic x

Ha BalleM YCTpOMCTEE YCTEHOENEH Naponk.

HekoTopble hYHKUMW HEAOCTYMHBI. Bbl
MOETE BBECTM €70 CPasy U NPOAOIKUTE
paboTy WM BBECTW €ro No3He.

PucyHok 4.101

NMPUMEYAHUE .
II' Cpasy nocne 3anucy npubop nepexoamT B pabounii pexmm 1 nporpaMmMa 3anyckaercs asToMaTu4ecku.

MepeknioyeHne Owen Logic B pexxum OFFLINE

Pexxkum OFFLINE cnegyeT ucnonb3oBaTtb, ecnu B ABYX unu O6onee npunoxeHusix Owen Logic Ha ogHom [MK
HacTpoeHa nepefaya faHHbIX B 0AuH npubop. MpunoxeHusa ByoyT noovepeHo 3aHMMaThb NopT, 3arpy3ka B npubop
B TakoM Cry4yae npepBeTCs.

MpunoxeHus, KOTopble He AOMKHbI OCYLLECTBNATL 3arpy3ky, crnegyet nepesectu B pexum OFFLINE.

Pexxkum OFFLINE BkntouyaeTcsa/BbIKIIOYAETCS KIMKOM MO MMEHM Npubopa B CTPOKE COCTOSAHMS 3.7 UK B [MABHOM
meHo CepBuc — Pexnm OFFLINE.

4.8 OHnawnH oTnaaka

Pexum oHnamH oTnagku npegHasHavyeH OnAa TeCTUpOBaHUA MporpaMmMmbl B pexumme pearyibHOro BpemMeHu C
(baKTMLIeCKI/IMI/I 3Ha4YeHnaMmn Cco BXoOdoB npm6opa. OHnanH oTnagka NpoBOOUTCA TOJNIbKO C MOAKIMHOYEHHbIM K MK
I'IpVI60pOM. B pexnme OHSaWH OTNaaKn BHECEHNE U3MEHEHUI B NPOEKT HEBO3MOXHO.

NMocnepoBaTenbHOCTHL U NpaBua padboTbl B peXXMmMe OHNanuH oTrnagku

OHnaiH oTnagaky MOXHO NMPOBOAMTL TONbKO MOCre 3arpy3ku nporpaMmmel B npubop. Mporpamma B npubope AomkHa
COOTBETCTBOBATb MporpaMme Ha cxeMe rnpoekTa. B npnbope gormkHa 6biTb COOTBETCTBYOLLAS BEPCUSt BCTPOEHHOMO
Mno.

Ons npoBegeHunsa OHMNaWH oTNnaaKkn cnenyert:

2
1. 3anyctuTb OHNanH OTNagkKy HaXaTueM Ha KHOMKY = Ha naHenun MHCTPYMEHTOB — OTKPOETCH NaHenb
OHITalH OTNaaKu.

2. TMpoBepuTb Norvky paboTbl porpaMMbl C peanbHbIMU 3Ha4YEHUAMW Ha Bxodax npubopa, kotopble
oTobpaxalTcs Ha cxeme.
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4 BasoBble cBegeHUs

0 0 —
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_ _ 5 2
— rPv > rf
1,5
rSp n e
1 1
— XAT Xt
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PucyHok 4.102

Y
3. [nsa BHeceHusi KOPPEKTNPOBOK BbINTU 13 pexnma OHMNaWH OTNaaKMN HaXxaTUeM Ha KHoMKy *=.

OHnanH oTnagka A[OCTyMHa TOMbKO ANA CXeMbl MpoekTa (AnA npoBepku paboTbl MakKpocoB, (YHKUMA K
yHKLUMOHanbHbIX 6roKoB Ha s3blke ST cnegyeT NCNonb30BaTh PEXUM CUMYNALIMN).

Py4yHoe 3apaHue 3Ha4YeHnn

B pexvme oHNanH-0TNaaky MOXHO 3a4aBaTh HeobXoaMMble 3HaYeHUs AN GrOKOB BbIXOAHOW NepeMeHHON, a Takke
ANs BXo4oB hyHKUMIA, DYHKLMOHAmNbHBIX GITOKOB M MakpocoB. YTo6bl 3a4aTh 3HaYeHUe B peXXMMe OHMaiiH oTragku
HaXKMUTE Ha MaLlKy CO 3Ha4YeHMEM NepeMeHHON U, B OTKPbIBLLEMCS OKHE, BBEAMTE HOBOE 3HaYeHue.

VismeHeHWe sHaueHns b
Mepemennan: Variable-1

HoOEOE 3HaueHWe: 0

JadMKCMpOBaTL 3HaueHue [ |

MpHHATE OTMeHa

PucyHok 4.103

[ns nepemeHHOM TMNa MaccuB BO3MOXEH BBOJ 3HAYEHUS BCEX ANIEMEHTOB MaccuBa:

VismeHeHMWe sHaueHus X
3nemMeHT MaccvBa 3HaueHue [ ] GukcvpoBats  Tun nepemeHHOM
Mass_2[0] m | Bynesckoe
Mass_2[1] m | Bynesckoe
Mass_2[2] (TRUE 'FALSE O Byneeckoe

PucyHok 4.104

BBegeHHble 3HayeHMs 3nemMeHTa MNepeMeHHOM Tuna MaccuB B OKHe "M3aMeHeHue 3HadeHunsa" BblaensoTcd
OpaHXeBbIM LIBETOM:
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4 BasoBble cBegeHUs

?g lzreEHEHWE ZHAYEHMA

s

Mass_1[0]
Mass_1[1]
Mass_1[2]
Mass_1[3]
Mass_1[4]
Mass_1[5]
Mass_1[6]
Mass_1[7]

ZNEMEHT MECCHES

1

NA3EaHLL e

i

o o o ol ol oo

NA3EaHLL e

i

NA3EaHLL e

i

NA3EaHLL e

i

NA3EaHLL e

NA3EaHLL e

i

NA3EaHLL e

i

i

Ooooooodg

NA3EaHLL e

3HaqeHE [ ] ®wkcuposats Tun nepemexHol

3aMNATOM
3aMNATOM
3aMNATOM
3aMNATOM
3aMNATOM
3aMNATOM
3aMNATOM

3aMNATOM

MpuHaTe

OTmeHa

OTobpaxeHne 3Ha4eHNN Ha cxeme

PucyHok 4.105

Ecnn He yctaHoBWTb ranoyky 3adhmkcupoBaTb 3Ha4YeHWe, TO HOBOE 3HaueHue OyaeT AeicTBOBaTb B TEYEHUE
opHoro pabodero uukna. B KoHLe TekyLlero umkna unu B Hayane criegylolero 3agaHHoe 3HayeHne MOXeT ObiTb
nepesanuncaHo. B TeyeHne aeincTeus 3agaHHoe 3Ha4YeHNE BblOENSEeTCS XEeNTbIM LIBETOM.

PucyHok 4.106

Ecnu 3acukcmpoBaTtb 3afjaHHOe 3HadeHue, TO OHO ByaeT AeWCTBOBaTb KaXAbli pabounn LMKN 0O U3MEHEHUS
BPYYHYK Ha Apyroe, unuM OO OTKIoYeHus dukcauun. dukcaums 3HadYeHUI OTKITIOYaeTcs B Clydae Bbixoga U3
pexuma OHnanH oTnagkv. [ns nepemeHHbIX Tuna MaccuMB OOCTYMHa pukcaums OLHOro, HECKOMbKMX MMM BCEX
3Ha4YeHUNn 3nemMeHToB MaccuBa. 3adUKCUPOBAHHOE 3HayeHue (Ons MaccuBOB - (UKCAUUS 3HAYEHUn BCeX
3N1eMEHTOB) OTObpaXkaeTcs Ha cxeMe NNaLlkon CUHEro LBeTa:

PucyHok 4.107

B cnyyae, ecnu 3admkcupoBaTb 3HaYE€HWE OOHOTO UMM HECKOMbKUX 3fIEMEHTOB MaccuBa (He Bcex), TO mnaluka
oTobpaxaeTcs 6enoro LBeTa ¢ CMHEN PaMKOM:

/
\ Mass 2

PucyHok 4.108

3HayeHns GrokoB BXOOHOW nepemeHHon 3ajaTb HEBO3MOXHO, NO3TOMY 3Ha4YeHune 3ITUX BXOAHbIX NepeMeHHbIX
OTO6pa)Kal0TCFI Ha CXemMe CcepbiM LBETOM. [ns BXogHbIX 6nokoB nepemMeHHblIXx Tuna MaccmB 3HaA4YeHWUE He

oTobpakaeTcs.
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4 BasoBble cBegeHUs

|
| Mass_1[@] EJ—-—-——
PucyHok 4.109
YcTpaHeHue Henonaaok
B cniyyae obpbiBa cBs3M C NpMOOPOM peXxmMM OHNawmH OTnagku oTknountes Yepes 10 cekyHa, u Nnpubop nepengeT B

pabounn pexumm. Ecnu ycnetb BOCCTAHOBUTb CBA3b, TO OHMNAWH OTNagka MpOOOSMKUTCS, HO paHee
3adhmKCMpoBaHHbIe 3HaYeHNst ByayT OTKIMIOYEHbI.

BoccTaHoenenwe ceasn ¢ npuGopom — O X

B mpouscce oHnaiH oTNamkK NpoM3oLWna noTepa ceAsu ¢ npubopom. MaoeTt nonbimaa
BOCCTEHOBWTE CBASE.
MNonpobyiiTe BRINOAHWTE Clegyowme [eRCTEMA ANA BOCCTAHOBMNEHWA CBASW C NpuBopom:

1. MpoBepeTe coEgMHEHWE C NPWOORORM
2. NepeszarpysvuTe npubop
3. Ecrw pefcTewA 1-2 He nomorni, HaxmuTe KkHonky " Odanes”

Nanee CmaeHa

PucyHok 4.110

Mpenen nepenaBaeMbix 3Ha4YEHUN

Onsa kaxgon moaudukauum npubopa ecTe cBoK nNpegen 6ydepa namaTy, MCNONb3yeMoro Ans nepegayv AaHHbIX B
pexume oHNanH otnagkn. Ecnm Ha cxeme oTobpaxatoTca nycTble Nnallky, 3Ha4uT cpabaTtbiBaeT orpaHuydeHve, v
crnegyeTt yBenuuWUTb MacwTab cxeMbl, YTOObl YMEHbLIUTb KONMYECTBO OTODOpaXaeMblX 3HAYEHWA B OKHE CXeMbl.
3admkcrpoBaHHble 3HaYeHUsA OCTaloTCA 3adMKCUPOBAHHBIMMK, AaXe ecnvm He oTobpaXkalTcs B OKHE CXeMbl, U
npogonxatoT 3aHnmaTb Oydep namatu. Ecnn Bydep namatn npubopa GyaeT NONHOCTHIO 3aMOfHEH, TO NPY HaXaTun
Ha MNycTyl nrawky OKHO "M3ameHeHue 3HayeHus" He oTkpoeTcs. BmecTo Hero nosiBUTCA WHOpMauMOHHOEe
coobLeHne 0 NpeBbIeHUN NMMUTa oToBpaXKaeMblX 3HaYEHWIA:

Owen Logic =

MpeBbIweH NMMAT OTOBpaXXaeMblX 3HAYEHMNA.
YBENMYLTE MacluTab MM COKPaTUTE YMCO 3aPUKCMPOBAHHbBIX 3HAYEHUIA.

PucyHok 4.111

Ecnu B okHe Vi3MeHeHne 3HaYeHns NpUCyTCTBYET XOTHA Obl 0OAUH 3aUKCMPOBAHHbIN 3N1eMEHT MaccuBa, a 3HaYeHns
OCTalnbHbIX 3NeMEHTOB OTobpaXkalTcs, HO HegoCTyMnHbl Ans BBoAa, TO 3HadvuT Oydep namAtn npubopa
nepenorHeH. 3HayeHne 3aPMKCUPOBAHHOTO 3NIEMEHTa MOXHO U3MEHUTb UMW CHATb OMKCaLMIO.
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4 BasoBble cBegeHUs

Mz2meHEHWE 3HAYEHNA >
JNeMEHT MACCMEA 3HaqeHE (W] Duvkcuposats  Tun NepeMeHHoNR
Wariable-1[0] | 1 | 1N3EaHOLLER 3aMAT
Wariable-1[1] 0.1 1N3EaHOLLER 3aMAT
Wariable-1[2] 11 1N3EaHOLLER 3aMAT
Wariable-1[3] 7 1N3EaHOLLER 3aMAT
Wariable-1[4] 10 1N3EaHOLLER 3aMAT
Wariable-1[3] 3 1N3EaHOLLER 3aMAT
Wariable-1[a] 2 1N3EaHOLLER 3aMAT
Wariable-1[7] 0 1N3EaHOLLER 3aMAT
MpuHaTe OTmena

PucyHok 4.112

NMPUMEYAHUE .
OTKntoyeHne rKcaLmmn aneMeHToB MaccuBa He Beeraa yMeHbluaeT o6beM 3aHMmaeMon namsTy. B

HEKOTOPbIX Criyyasix (13-3a 0COOeHHOCTEN BHYTPEHHEro BblaeneHns dydepa) cHATME ukcaumm MoxeT
NPUBECTM K YBEMNMUYEHNIO 3aHMMaEMON NaMSITH.

Ecnu npu nonbiTke OTKMOYUTL UKCALMIO BO3HMKAET PUCK nepenonHeHuns bydepa, kHonka MpuHATL cTaHoBMTCA
HepgocTynHoW. B okHe U3ameHeHMe 3HauyeHUA NosiBNseTcs npeaynpexgatowmi mapkep. Npu HaBegeHun Ha Hero
Kypcopa oTobpaxaeTcs coobLleHne ¢ pekomeHaaumMen N3MeHNTb KONMYeCcTBO 3aUKCMPOBAHHBIX 3NEMEHTOB.

MzreHeHne 3HaYEHNA >
JReMEHT MAcCMBa JHaueHme (W] Dukcuposats  Twn nepemeHHoI
Mass_1[0] [Ml Bynescknid
Mass_1[1] [m] bynescknia
Mass_1[2] ml Bynegckmnid
Mass_1[3] [m] Bynescknia
Mass_1[4] [ TRUE FALSE | Byneeckuii
Mass_1[5] [ TRUE FALSE | Bynesckmii
Mass_1[6] [ TRUE FALSE | Bynesckuil
Mass_1[7] | TRUE FALSE | O Bynesckmii

MpuHATE !% Ormena

Bydep nepenonnen. MaMenuTe KOAMYECTED 3adMKCMPOBAHHEDE INEMEHTOE,

PucyHok 4.113

4.9 CBegeHuns o NpoeKkTe

[nsa 3anycka okHa CBegeHusi 0 NpoeKTe crieqyer BblopaTh B rMaBHOM MeH0 Pann — CBeAeHUA O NPoeKTe....

Bknagka «O6wue»

Ha Bknagke O6wme copepxutcs nHgpopmauusa o Bepcusax Owen Logic, B KOTOpbIX co3daBancs U U3MeHsAncs
NPOEKT.
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4 BasoBble cBegeHUs

CBEAEHWA O NPOEKTE ot
OBwwe | Anropuma
Bepcua cpensl paspafomiW, CO3AABLIEA NPOSKT: 1.13.184.17354
Bepcwua cpenkl pazpaboThK, WEMEHWBLLEA NPOSKT: 1.13.184.17394
oK CTmena

PucyHok 4.114

Bknagka «Anroputm»

Ha Bknagke ARNropuTM MOXHO YKa3aTb M MOCMOTPETb MHGOPMAaLUIO O rpynne, HOMEpPe U BepCuMn NporpamMmMbl Ans
oTobpaxkeHnsa B okHe MHdopMauun 8.1 0 nogkto4eHHOM Npubope nocre 3anucu.

CeefeHWA o NpoekTe et

Ofuae | AnropuTm

Mpynna: TRM1033
Homep: 0101
Bepcun: 0 : 2 . 1

0K CTMena

PucyHok 4.115

+ [pynna - onpegensiet rpynny (CEMenCcTBO) anropnuTMoB;

* Homep — onpegenser HoOMep 1 NO3BOSSIET OTNMYATb CXOXWE anropuTMbl B paMKax rpynnbl;

+ Bepcusa — onpegensieT Bepcuio anroputma. Pekomengyercs ang 3agaHus Bepcumn UCnonb3oBaTtb hopmaTt
Semantic Versioning.

[lns npM6opoB BTOPOro NoKoneHust 4OCTyneH napametp Ums.
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4 BasoBble cBegeHUs

CBEAEHMA O NPOEKTE x

OBwme | Anroputm

Mnas:
lpynna:
Homep:

Bepcua: 0 . 0 . 0

OK CTmeHa

PucyHok 4.116

4.10 MeHeXep KOMNOHEHTOB

MeHepxep KOMMNOHEHTOB CNYXXMUT A5 3arpy3kn B NPOEKT KOMMOHEHTOB 13 oHMNariH-6a3bl komnaHu OBEH (Tpebyet
nogkntoyeHme k IHTepHeTy) 1 ynpaBneHnst KOMMOHeHTamu, KoTopble xpaHaTcd Ha [K.

Ons 3anycka MeHeKepa KOMNOHEeHTOB crieayet Bbl6paTb B rMaBHOM MeHio dann — MeHe,q)Kep KOMIMOHEHTOB.

Bknapgka «OHnanH-6a3a»
Ha Bknagke OHnawnH-6a3a oToOpaXxaeTcsl CNMCOK KOMMNOHEHTOB 13 OHNanH-6a3bl komnanum OBEH.

MeHeaxKep KOMNOHEHTOB - m} X
OxnaliH 6asa | bubnmoTexa
[1] 3arpysute & 6ubamoTeky npoekta | [E 3arpysuie B noKansHyk BrbanoTeky K - 10 ~
COYHO-NKMHeMHada annpokKcnMmauna Ha
KomnoHeHTs! O Wms | Onucanve EuBnwmortel Mpoext | ™ o P u
Bee h D M | Ain-to-var Makpoc No3soNAeT 3. Tovek PLA
lpyung D M | arccos(x) Beluncnesme apkkoc..
WaBnoHeE! CETEBLIX. .. 72
e — 30 D M | arcsin(x) BuluncneHMe apKCHH...
TemnepaTypHele 4. 5] O M arctg(x) BrluncaeHwe apKTaHr...
[Nata cozaanwus: 20 asrycta 2018 . AsTOp: petera
'_Iu_'“f“pew"‘e BPEU 1; O M AvG BbIUMCNEHME CPeaHET ...
aiMepsl 1 cueTu. . lpynna:
ea——— 7 O M |conva.zo_ MaKpoc no3sonseT o.. [Nlata vameneHus: 20 asrycta 2018 1. Py
TNornueckne snem. . 9 ;|0 M |cost) BeluMcenue KocHyca Nocryn: Bes napons
PerynaTopsi 8 ||} B
E M
Ofuwe 3 I O DMXF JllemyneTvnnekcop ee
YApaenAawwme W p... 6 | M |fLimit Makpoc nossonser o...
lenepaTopel 5 [J ™ |FLOOR OKpYrIEHHOE B MEHB...
Lata u spemMa 5
[ononHuTentHbie .. 3 [ ™M fSave CoxpaHeHwWe 3HaueH...
Oon. hyrkumn 2 O M | fsel7_ BuiBop ycTaBkM Ans 3... Bxoa Tun Onucanue
R ST 210 ™ |1 Mpeobp. int16 & uint .. X7 C nnasaroueli sansrofi
PafioTta c exopamm 1 - .
[0 ™ |INT_BOOL KorisepTop uenoro e ... X6 C nnasarouleii 3anaToi
[0 M |Limit Makpoc nossonset o... X5 C nnasarowleii 3anaToi
O M [ MAX/10_ OnpeaeneHye MakcH... X4 C nnasarwen 3anaTtom
— v = - - e
Pesynbtat onepaumid Owwbkn: 0 YenewHo eeinoaHeHo: 0 3akpbiTh
PucyHok 4.117

Bbinagatowee meHio KOMNOHeHTbI NO3BONSAET OTOUNBTPOBATL CMINCOK NO TUNY:
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4 BasoBble cBegeHUs

Maxpocu AONONHUTENbHO pa3aerieHbl Ha KaTeropmn B 3aBMCMMOCTU OT HAa3Ha4YeHUA:

MeHeprep KOMNOHEHTOB

OHnaiH Ba3a | ubnvoTeka

KoMNOHEHTEI

Bce =
Bce

Makpocel

LLlaBA0OHBI CETEBLIX YCTPOW...
DyHKUMK Ha ST
DYHKUMOHaNbHbIE BAOKM ...

PucyHok 4.118

KaTteropua

£n
=

AHanoroBele Npeolpasos. ..
llaGnoHel CETEBRN YCTRO ...
Dyckpetblie npeofpasos. ..
Morvuecke aNemMeHTsI
Lna Benmanawan

DBwme

[eHepaTopbl
Ynpaenawwme 1 perynmp...
DNaTa v BpemMA

Perynatopel

TaAMEDBI 1 CYETUMKIA

Don. dyHKLAM

PaboTta c exopamn

—i —u
[ T L T P = S O L LI S0 B = R [ o T = Sy o

PaboTa © akpaHom

PucyHok 4.119

MonHoe onvcaHne KOMMOHEHTa MOXHO NPOYNTaTh, BbIAENNB ero B cnucke. OnncaHne KOMNOHeHTa oTobpaxaeTcsi B
npasou YacTu okHa. [Ins oTobpaxkeHns NONHOM JOKYMeHTauMm K KOMNoHeHTy TpebyeTca Acrobat Reader.

KoMnoHeHTh
Bce

pynna

WaBnoHe! CETEBLIX. ..
AHanorossle npeo...
TemnepaTypHsie 4...
[OuckpeTHeie Npeo...
TaimMeps! n cueTy.
Ona Bentunaummn
Nornueckue anem. .
PerynaTops!

OBwme
YnpaenAwowWwre 1 p...
leHepaTopel

Data v spema

Oon. hyrkumn

Pafiota ¢ skpaHom
PafioTa c exogamu

PezynbTat onepauni

[ononHuTeneHee

Meneaxep KOMNOHEHTOB

OxnaliH 6asa | bubnmoTexa

72
30
25
14

— NN DO OO e DO

- ] x
[4] 3arpysmTb & BuBavoTexky NpoekTa | (& 3arpysuTh B NOKaAbHYH BrBavoTery o
PacueTt BpemeHu ymkna. Bepcus 1.00
O Hma 4| Onucanuve BuBnunotel Mpoekr C | T
[J ™ |B_SEL BuHapHbIA BbI60P. Bepcua 1.00 yC e Imef
D M |code_Err32 QopmupoBaHWe BUTOBOM MacK..
D M CycleTime_ PacueT BpemeHu UMkna. Bepcu...
[J M |Event_log KypHan coBbiTWii Ha 24 3anuc..
]| M |Graf_4pnt_ | Mpadmk o 4m Touxam, Bepon llata cospanusa: 30 asrycta 2018 . AsTop: OBeH
= = : [ =] . .
[J ™ |OperTimer_ TaiMep HAapaBOTKM + CHETUMK .. [ 1 == lata usmeniering: 30 arycra 2018 1. Tpynna: Ofuume
Bxoa Tun
Bynesckoe
Brixog Tun
ut Cvcle(ms) | C nnagarolier 3anaTon hd

Owmbkn: 0

YcnewHo sbinonHexo: 0

PucyHok 4.120
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4 BasoBble cBegeHUs

YT0Obl KOMMOHEHTbI CTanyM OOCTYNHbI 6e3 noaknodeHus K VIHTepHeTy, cnegyeT ux OTMETUTL raroykon M HaxaTb
KHOMKy 3arpy3vTtb B NOKaJlibHYyIO OMONUOTEKY — KOMMOHEHTbI 3arpy3saTcsl B JlOKanbHOE XxpaHunuwie n oyayt
oTobpaxaTtbcs BO BKnaake bubnuoreka.

UTtobGbl cpa3dy 3arpy3vMTb KOMMOHEHTbl B TEKYLWMA MPOEKT, credyer UX OTMETUTb ranoykOM W HaxaTb KHOMKY
3arpy3sutb B 6MGnNMoTeKy npoekra — KOMMNOHEeHTbl ByayT aobasneHsl B naHens Bubnuoreka KOMMNOHEHTOB B
pasaen Makpochbl NpoekTa.

YcnelwHasa 3arpy3ka KOMMOHEHTOB B fOKanbHOE XpaHumnuviie Unm Tekywun npoekT byaer otobpaxeHa B Crvcke
3eneHou rano4komn B rpagax Bubnuoreka v NpoekT COOTBETCTBEHHO.

Ona noaknioveHuss ceteBoro wabnoHa k KoHdurypauum npubopa crefyeT BOCMONb30BaTbCS PEKOMEHAaUMsMU
pasgena CerteBble WabnoHbl YyCTPOWCTB.

Bknagka «bnbnuoteka»

Ha Bknagke BubnuoTteka oTobpaxaeTcsi coaepXMMoe NokKarnbHOro XxpaHunuilia koMmnoHeHToB Ha MK nonb3osatens.
[ns 3arpy3kM KOMMOHEHTOB B TEKYLLMI NPOEKT criedyeT BblAENUTb HEOOXOAMMbIE KOMMOHEHTbI U HaXaTb KHOMKY
3arpy3sutb B 6UMGNMOTEKY NpoeKTa — KOMMOHeHTbl ByayT AobaBneHbl B naHens Bubnuoreka KOMMNOHEHTOB B
pasgen Makpocbl npoekTa. YcrnelwHasi 3arpy3ka KOMMOHEHTOB B TEKYLMIN NpoekT ByaeT otobpakeHa B Cnucke
3eneHou ranoykomn B rpadge Mpoexr.

NPUMEYAHUE
|I| 3arpy3uTb B OM6NMoTeKy NnpoeKkTa KOMMOHEHT, CoAepKaLlnii MacCBbl BO3MOXHO HauyMHasi ¢ Bepcum

Owen Logic3.0.

MeHemxep KOMMOHEHTOB — ] X
OHnaiin 6asa | brbanotexa
~
1] 3arpysuth B 6rUGAMOTEKY NpoekTa | | (& B 8 nNix MNuB1 [MO'I ]
KoMnoHeHTLI 0 s Onncanve | 2aT@ Mooekr ~ [llata cosganus: 13 anpens 2023 .
Bce - WM3MEHEHWA P
D O MB110-16X 17.06.2022 1 [Nata wameHenus: 27 anpens 2023 1.
Fpynna O @ MB110-32 17.06.2022 1...
EzoTmmm ¥ 0| @ mB110-414 25.05.2023 9...
O|@ mei10-8X 17.06.2022 1 Mmsa nepemenHoi Twvn AaHHbIX Atpec KommeHTape
s peructpa
@ Myiio-16K 25.05.2023 9.. KomaHaHoe cnoso LlenouncnenHoe | 12289 Komaraa yng
O] 0 my110-32p 25.05.2023 9... | |Cnoso coctosnua Llenouncnernoe 12290 Koa coctosH
0Ol @ myiio-ek 25.05.2023 9. il |3azanme no vHTepbeiicy RS-485 LlenouncnenHoe 12288 3agaHve Ha C
MWHUMaNbHOE 3alaHue LlenouncnerHoe | 269 HwvxHwid npe,
/@ mBi10-2a 17.06.2022 1... -
MakcruManbHoOe 3ajaHue LlenouncnerHoe 268 BepxHuii npe
D 0 MB110-2AC 17.06.2022 1.. BepxHwiA npegen 4actoTel LlenouucnenHoe 12292 MakcumansH
[/ @ MB110-8A 30.06.2022 1... v WVIcTOuHMK NoAaumM cvrHana sanycka  LlenouucnexHoe | 257 WcTounmk kot
0/ @ MB110-8AC 17.06.2022 1. WcTounnk 3ananms, kaHana A LlenouncnenrHoe 258 WcTounmk 332
[J @ nustMon 27042023 1 i WcTouHWK 3a8aHWA, KaHana B LlenouncnerHoe | 260 WcTounmk 3a2
0| w . el Bol6Op MCTOUHMKA 3a4aHWA LlenouncnenHoe 263 BriBop kom6i
TecTosER S Koa HeucnpasHoct MY LienouncneqHoe 12291 Koa Hewcnpa
[J| 0 vcmpoiicreo 26.05.2023 1. C00.00 LlenouncnerHoe 8448 3agaHHan Jal
[]| @ AFD-E 26.08.2022 1... w C00.01 LlenouucnerHoe | 8449 BbixoaHas ua W
PesynbTat onepauwid  + Owwnekn: 0 YcnewHo ebinonHeHo: 0 3akpeiTb

PucyHok 4.121

JlokanbHOe XpaHunuLLe KOMNOHEHTOB pacnonaraetcd no agpecy: C:\Users\[ums nonb3oeamensij\Documents

EI NPMMEYAHUE
\Owen Logic\Library\

MeHeJ:pKep KOMMNOHEHTOB NnNogaepXmBaet cregyouine (byHKU,I/IVI ynpasJlieHNA KOMMNOHEHTaMU:

. E — nMnopT ¢arna B NnokanbHOE XPaHUMULLE;
. — 9KCnopT dhanna u3 foKanbHOro XpaHuUnuLa;
+ ¥='— ynaneHuve BbIOpaHHbIX KOMMOHEHTOB.

MMnopT KOMNOHeHTa

C nomoLLblo UMMIopTa MOXHO 3arpy3vTb XpaHswmecs Ha MK KOMMNOHEHTbI, HO HEe BXOAsLLME B COCTaB FIOKanbHOMO
XpaHunuwa.

[na nmnopTa KOMNOHeHTa criegyer:

1. Haxartb KHonkKy E :

2. B nosiBuBLUEMCS OKHE BblbpaTh hannbl 4ns uMnopTa.
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4 BasoBble cBegeHUs

3. HaxaTtb kHonky OTKpbITb. Pannel oTobpasaTca Ha Bknagke bubnuoreka.

OrpaHuyeHMsa Npu MMNopTe KOMNOHEHTOB B 6ornee paHHMe Bepcumn Owen Logic

Mpyv wuMMopTe KOMMOHEHTa, copepallero yHKUMOHan, HenogaepXkvBaeMbli B BepCcuMM, B  KOTOPYIO
OCYLLECTBNAETCA UMMOPT:

+ B Bepcuo Owen Logic 2.11.370 1 Bbile — KOMMNOHEHT ByaeT 3arpyxeH, Ho oTobpasntca B MeHeaxepe
KOMMOHEHTOB C orpaHu4eHuamMu. B onucaHumn 6ynet ykaszaHa Bepcus Owen Logic, HaunHasi ¢ KoTopow
nogaepxmBaetcsa pabota KOMMOHEHTA.

+ B Bepcuto Owen Logic Hnxke 2.11.370 — koMnoHeHT ByaeT 3arpyxeH, ogHako npu Belbope ero B bubnuorteke
OTKPOETCH OKHO C coobLueHnem o6 owimbke.

Mpun BbINONHEHMM NOGbLIX onepaunii ¢ TakMMKM KOMMOHeHTamn ByayT oTtobpaxaTbca owunbku. Mcnonb3oBaHve B
NpPOeKTe KOMMOHEHTOB, He NoAAepPXKMBaeMbIX B TekyLlen Bepcun Owen Logic, HeBO3MOXHO.

SKCNOPT KOMNOHEHTA
C NMOMOLLbIKO 3KCNOPTa MOXHO COXPaHUTb Ha MK KOMNOHEHTbI ana p,aaneVlLuero N3MEHEHNA NN nepenayn.
,D,J'Iﬂ 9KCNopTa KOMMOHEHTa crenyert:

1. OTMeTUTb ranoykor HeobxoaMmbliA KOMNOHEHT BO Bknaake bubnuoreka.

HaxaTb KHOMKY g
B nosiBuBLUEMCS OKHE BbIOpaTb NyTh AN 3KCnopTa.
Haxatb kHonky OK. KOMNOHEHT coxpaHuTcs B Buae danna no ykasaHHoMy MyTy.

Mpouee

[na nokyMeHTaumm K KOMMOHEHTY AOCTYMHbLI DYHKLMN B COOTBETCTBUN C yCTaHOBNEHHOW Bepcuen Acrobat Reader,
B TOM yuncne coxpaHeHue danna B popmarte pdf u nevats.

Ona  oTobpaxeHuss pesynsTaTtoB oOMepauMii B MEHemXepe KOMMOHEHTOB criedyeT HaxaTb  KHOMKY
Pesynutar onepaumi = « . .
— B HVKHEN YaCTU OKHA PacKPOETCS CTPOKa COOBLLEHU.
Pesynwtar onepaumd = - Owmtion: 0 Yenewnso ennonteno: B

(100M}) - Makpoc 3arpyxeH B NpoeKT
SEL_FLOAT - Makpoc sarpy*eH 6 npoekT
(10001) - Makpoc 3arpy*eH B NpoeKT
(10M) - Makpoc sarpy*eH B NposKT
(500M) - Makpoc sarpyxeH B npoekT

PucyHok 4.122

4.11 PaboTta ¢ makpocamu
MaKPOC — 9TO NOJSIb30BaTENIbCKUM anropuTm And ncnorib3oBaHuUaA B NPOEKTE.

OCHOBHbIE OENCTBUS C MaKpocaMu:

¢ COXpaHeHue B Bubnnorteke KOMNOHEHTOB and p,aaneVlmero NCNoNb30BaHNA B NMPOEKTE,;
* 3KCcnopTUpoBaHue B hann Ans UCNONMb30BaHUA B OPYTUX NPOEKTaXx;

*  MMMNOPTMPOBaHUE CO34aHHbIX paHEEe MaKpOCOB;

* 3arpy3ka 13 oHnarnH-6a3bl B MPOEKT.

Co3agaHue makpoca
,D,J'Iﬂ Cco3aaHnAa Makpoca crieayer:

1. Bblbpatb B rmaBHOM MeHio Pann — Co3gatb Makpoc. B oTKpbIBLUEMCS ANarnoroBOM OKHe 3a4aTh
KONMYeCTBO BXOLOB U BbIXOAOB B MaKpoce:
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4 BasoBble cBegeHUs

Co3gaHve BX040E WM BEIXOL0E ot
KonuwyecTeo BXOO0B: h =
KonmuecTeo Boixoaos: b=

PucyHok 4.123

NPUMEYAHUE
KonunyecTBo BXO0B M BbIXOA0B MOXHO U3MEHWUTL NOCNe CO3aHns Makpoca

[i]

2. Paspabotatb anropntm paboTbl Makpoca Bo Bkragke PegakTop MakpocoB, aHanornyHo paspabortke
nporpamMmbl Ha cxeme.

Cxema* | Makpoc "be3s nMeHn"*

BEE 8 ST 00% -

£ CEWTaHI[A

PucyHok 4.124

KonuyecTtso BXO40B U BbIXO40B MOXHO YBEJIMYUTL C NOMOLLbIO KOHTEKCTHOIO MEHK0 pefakrtopa unm c

MOMOLLIbIKO KHOMOK I+ 7] U"' .

B

: hapiHa xon

o Q3 ’ BricoTa xom o Qa

v Makpoc
Mran
Ormcanwe
ABTOD

i Q4 Mrn rpynn

Mapone ooc

|.|. JobaenTe EXOO

Q+ JobaenTe BRxoa . QS

— CEOWCTES —

PucyHok 4.125

YT06bl yOanuTb BXOA UMK BbIX0M, crieayeT HaxaTb no Hemy MNKM v BeibpaTb KoMaHay YoanuThb.

3. 3apaTtb MmMs 1 onMcaHue onsa Makpoca Ha naHenu CBOMCTB.
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4 BasoBble cBegeHUs

CeoncTea Makpoc "Bes mMeHn” B x
= A
v Nokyment

Wwpwha xoncta, mm - 358
Bwicota xoncta, mm 100

v Makpoc
Hran Bes umetn

Ormcanwe OrcytoteyeT
AeTop

WA rpynnes

MNapone gocTyna

Viran
Beegwte wmA makpoca oo 10 cumeonos.

PucyHok 4.126

BeeaeHHoe vMs ByaeT ykasaHo B 3arofioBKe pefakTopa MakpoCoB 1 Ha CXeme.

4. [Ons onpeaeneHnda tTmna n UMeHn BXOO0B/BbIXOO0B BbI6paTb BXOA4 1IN BbIXO4 U HACTPOUTbL €ro Ha naHenu

CBOWCTB.
CeoicTea 04 n B8 x
= A
Q4| || 25l
v  Makpoc
A BBOOE B MaKpoce a4
Twn BeIBOOA Bvnescros
2 v [pouee
Q5
KorMmeHTapHiA

PucyHok 4.127

5. [danee MOXHO 3agaTb «BUOUMOCTbY» U3 nporpamMmmbl yCTaBOK Db, ncnonb3oBaHHbIX B MakKpoce.

CeoncTea TP B B x

Q4| | | E241]
TP1 ~ Maxkpoc
| Mcnonssosarive s marpoce  JigCiy

“oc|T N - v [NapameTpe: Oa \
o QS MacwTal spereti

OnuTensHoCTE MMOyNeCca U
+ [lpouee

KommeHTapri

PucyHok 4.128

L
)
L

YT06bI ycTaBkM BbibpaHHoro ®b 6binn 4OCTYMHbI BO BpeMsi ucnonb3oBaHusa b B nporpamme, cnegyet
HacCTpPoOuUTb Ha NaHenu cBoncTB bnoka napameTp Ucnonb3oBaHue B Makpoce — [la.

Mocne BblGopa BapmaHTa [a nosBuTCs BbinagatoLmi cnucok NepenmeHoBaHMe nepeMeHHbIX C
nepeyvmcrieHMeM oCTynHbIX nepeMeHHbIX. Hanpmumep, ons b BLINK:
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4 BasoBble cBegeHUs

CeoicTea BLIMK B x
= h
+  Makpoc
lMNepevmMmeHoBaHME NEpEMEHHLIX < CRMcoK uMeH... v
Menonesosanue B ma SO OToBpaxeHue B
 [lapametp Th p MaKpoce
Macwrali sBpemer | Magwral BpemeHm MacwTab spemeHK
[n1TeneHoCTs BKN. C
v i Tl OnuteneHocTe BKN. cocTo... | JANWTENEHOCTE BKN. COCTO...
MacwTal spemern | MacwTal spemenn MacwTat spemetin
HnuTensHocTs oTkn. ¢ OnutencHocTs oTkn. cocT... | [dnuTensHocTe oTkn. cocT...
+ [lpouee
KorraeHTapui

MNepermmerosalme NEpEMEHHLDC

PucyHok 4.129

6. [locrne co3naHna Makpoca 3anycTuTb pexum cumynsaTopa 4.5 n npoBepuTh NOTMKY ero paboThbl.

7. Tlepen coxpaHeHMeM Makpoca MOXHO 3anonHuTb nonga: Uma, Onucanue, ABTop, Ums rpynnel u MNaponb
pocTtyna.

CeEoicTES Makpor "Bes MmeHn”

=N

w  [lokymeHT
LllMpHa xoncTa, MM 358
BricoTa xoncTa, mMm 100

w Makpoc
Mran Bes umeHn
Onucanue OtcyToTBYET
ABTOD

Mapone pocTyna

Hma rpynns
3apaeT WMA rpyNnbl Mo KOTOpoMy Makpoc B
AMONMOTEKE KOMMOHEHTOE By OET CrpyNMMpoBaH.

PucyHok 4.130

PekomeHayeTcs 3afaBaTh HeANMHHOE M NOHATHOE UM Makpoca. Cogepxumoe nona OnucaHue
oToBpakaeTcs noa n3obpaxkeHneM makpoca B naHeny Bubnmoreka KOMNOHEHTOB.

Ecnu naponb He 3aaaH (none Maponb He 3anofiHeHo), To AOCTYN K PEAAKTMPOBAHUI0 Makpoca OTKPLIT AN
BCEX.

Ecnu He 3anonHeHo none Ums rpynnbi, To Makpoc coxpaHsieTcst B G1MbnvoTteke npoekTa B rpynne Opyrue.

Makpoc MOXXHO COXpaHWUTb, BbIGpaB B rmaBHOM MeHo ®dann — CoxpaHUTb MakKpoC Kak U Haxas Ha

KHOMKY E] Ha naHenn peagakrtopa MakpocoB.

CoxpaHeHHbI MakpoC AOCTYMEH TOMbKO AN OTKPLITOro NPOeKTa, AN OTKPLITUS Makpoca B ApYyrmxX
NpoeKTax ero crefyeT aKCnopTUpoBaTh.

8. BbibpaTb pasgen Makpochl npoekTa Ha naHen Buénuoreka KOMMNOHEHTOB Y NEPEHECTU MAKPOC Ha
XOIICT NpoekKTa.
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4 BasoBble cBegeHUs

4 F X || BWANMOTEKE KOMNOHEHTOR L
8w il & | X
Lo ad “ Makpocbl NpoeKTa M
o J W Macros 1
CheeresiTl ' Orcyrorayer
| o
____________ -
wdll B Q1L Q
A= Macros 2
OrreyToTeyer
Q3
: 'F}{ DYHKLMA
s fb oyurxumonanbuwil Gnox
. M Makpocel npoekTa
M
w25 |

PucyHok 4.131

Co3paHune MaKpoca Ha cxeme

MaKPOC MOXHO C034aThb, BblAennB 3rieMeHTbl Ha CXeMe NnpoeKkTa n Bbl6paB B KOHTEKCTHOM MeHo Co3paTtb MaKpocC.
Ha mecTe anemeHTOB NosBUTCSA BOK MakKpoca.

|

. OR :
—_— :
Bes nmenn1
AND | I a1

) Konupoeats 12

13

¢ ot 14

M ¥panuTe KoMNoHEHT

| £ Cozmate makpoc

CEOHCTES

PucyHok 4.132
Bxoabl 1M BbIXOAbI Makpoca UMEHYIOTCA COrflacHO MOACOEAMHEHHbIM BO BPEMsi CO3[aHWsi Makpoca aremMeHTam u

Grnokam. Ecnu k Bbixogy mMakpoca NpUcoeaMHEHO HECKOMbKO SMEMEHTOB, TO BbIXOL MMEHYETCS Mo ymonyaHuto (Qn,
rae N — NopsaKoBbIN HOMEp BbiXo4a Makpoca).
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4 BasoBble cBegeHUs

I - o oqa L o RN - Q@
R R — [ Makpoc1l L
12 |nm| — 2 12 |-~ —»'Iu 04 Q2

E {7 Cosnars makpoc i ah h13 L . S

C | M ¥aaauTb KoMNoHEeHT : | o o )

13 ﬁ Konupoeate ~ Q3 I3 | ~ Q3
e CeoiicTea . . .
R 5 —1 0 R - ]

PucyHok 4.133

Co3aaHHbIii MakpoC U Ha3BaHWA BXO[AOB/BLIXOAOB MOXHO OTPedaKTUpOoBaTh B pefaKTope MaKpocoB, Bbibpae B
KOHTEKCTHOM MeHIo 6rioka PepgakTupoBatb Makpoc.

KonnyectBo BX0OO0B M BbIXOA0B Makpoca 6y/:|,eT COOTBETCTBOBATb KOJINYECTBY COEAMHEHHbIX BXOAHbIX U BbIXOOHbIX
CBsA3el B BblAENEHHOM y4dacCTKe CXeMbl. B crniy4vyae BblaerneHnd 3J1eMeHTOoB 0e3 cBsa3en cosgaertcs MaKpoC C OAHUM
BXOOOM U BbIXOOOM.

OnemMeHTbl, He nonagaroLume B MaKpocC npu co3gaHnm Ha cxeme:

* BXOAbl M BbIXOAbI;
* CepBUCHble NepeMeHHbIe;
* CEeTeBble MEPEMEHHBIE;

+ MWA-perynatop PID.

Ecnu BbiweykasaHHble 3nemMeHTbl Obinu BbigerneHbl MpU co3gaHMM Makpoca, TO OHM OyaoyT CcoefuHeHbl C
COOTBETCTBYIOLLMM BXOOOM/BbIXOAOM Ornoka makpoca. Ecnu B BblgeneHHyto obnacte nonan ®b, B KOTOpbIN
3anncbiBaeTCsl UMM CYMTLIBAETCS 3HaYeHWe, TO B Makpoc BxoauT Onok 3anucu/vyteHust usa ®b, gaxe ecnu oH
HaxoguTcs BHE BblaeneHHom obnacTtu.

B cnyyae nonagaHuna ctaHOapTHbIX NepeMeHHbIX B 06acTb BblAENEHNs, OHM KOMUPYHOTCSA BHYTPb Makpoca nog Tem
e umeHeM. [lepeMeHHble B MaKpoce He TOXOAECTBEeHHbl MepeMeHHbIM Ha cxeme. Ecnv Bce 6noku ogHoin
nepemMeHHO NonaaaroT BHYTPb Makpoca, TO OHU MCHE3atoT CO CXEeMbI.

Ecnu npu co3gaHnm makpoca B BbiAeNeHHy obnacTe nonagaeT BXOAHOW M BbIXO4HOW Orok 3apeMcTBOBaHHOM
nepeMeHHON, TO BHYTPM Makpoca OyaeT cos3gaHa MnepeMeHHasl, Hacregyluwash Bce CBOWCTBA BblAENEHHON
nepeMeHHON: TUM, SHEepProHe3aBUMCUMOCTb, 3HAYeHWe Nno ymonyaHuio. Mimsa copmmpyeTcs Ha OCHOBE WUMEHM
NCXOQHOW NepeMEHHOM, B KOHLEe MMeHn fobasutcst anoctpod ().

|variable-1 3= — variable-1 | » Variable-1 |—— variable-1'| Verisble-1’ j— = varisble1 ) [Varisbler -] Variable-1

PucyHok 4.134

Te e npaBuna NPUMEHSAOTCS B Cryvae, eCnu Npu co3gaHnm Makpoca B BblAeneHHyo obnactb nonagaert:
* BXO[HOW 1 BbIXOAHOW 6rOK 3aA4eMCTBOBAHHOIO 3rieMeHTa MaccuBa;
* BXOOHOW M BbIXO4HOM BrOK MaccuBa, cogepallero xota obl 0guH 3a4eMCTBOBAHHbIN 31IEMEHT;
*  BXOOHOW/BLIXOOQHOW OrIOK MaccuBa, CoaepXaLlero Xorsi bl 0QuH 3a8eNCTBOBaHHbIN 3M1IEMEHT, 1 BXOOHOW/
BbIXOAHOW BNOK anemMeHTa 3aAeMcCTBOBaHHOroO MaccuBa.

Wms anemeHTa maccmBa ccpopmMupyeTcs ¢ NpUMeHeHneM criegytowero doopmaTupoBaHms: kBagpaTtHble ckobkm ([ 1)
OyayT 3ameHeHbl Ha curypHble ({ }), n B KoHUe nmeHue gobasutcs anoctpod ().
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4 BasoBble cBegeHUs

Mpumep
Mass_1[0] — Mass_1{0}'

Ecnn npmn cosgaHnnm Makpoca B BblAENIEHHYHO obnacTb nonagaeT BXoAHOW GNOK MaccuBa M BXOAHble ONokuM c
nemMmeHTamMm 3Toro maccumea, To B Makpoce 6yp,eT CcOo34aH TOJ1IbKO OAMH BXOA4 Tuna Maccue, C MUMEeHeEM 3TOro MmaccmBa:

B B

Mass_1 .

Maxkpocll

0N SHRE

[Mass_. > "

Mass_1 “

Variable| -« (i Variable]

=

e

PucyHok 4.135

Ecnv npu cosgaHun makpoca B BblaeneHHyto obnacTtb nonagalT BXOAHOW UM BbIXO4HOW 6Gnoku opHon
He3aAeMCTBOBAHHOM MEpPeMEHHON, KoTopas MPUCYTCTBYET 3a MNpedernamMu BblOENeHHOW obnactu Ha cxeme, TO
BNoKM KONMPYTCS NOA TEM XKEe MMEHEM BHYTPb MaKpOCa U Ha CXeMe OCTaEeTCH TOMNbKO BroK BbIXOAHOW NEPEMEHHOMN.

T S qrorony

Makpoc4l

e o o o

w—{ IT1

V---_-_--

Variable

:

PucyHok 4.136
III ‘HPMMELIAHVIE

OGHoOBNEeHue Makpoca B nporpamme

o]

Ecnn y ucnonb3yemoro B nporpamme makpoca Oblnv M3MEHEHbl MMS, TUM, KOMMYECTBO BXOAOB/BbIXOOOB WIM
nobaeneH anemeHT (NepemeHHas, KOHCTaHTa) co ceoncTBoM Mcnonb3oBaHne B Makpoce — la, To Owen Logic
notpebyeT ero 06HOBWUTL 1 OTMETUT LIBETOM Ha xorncTe. Makpoc cumMTaeTcsl UISMEHEHHBIM MOCIIE COXPaHEHWUS NPaBOK

B PepakTrope makpocos.
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S
‘::‘Hi::: .

OB 0% Mepem.:: 0% | Cuct. 2CMM3Y: 0%

4

) owen Logic - a ped
®aiin  Bun Mpubop Cepewc Hacrpolikk Pacwupenuwa [Momows
B — V N +
DO D@ - VAE E5EE
Q ]2
> S B
; v v C N N W R —~B —l —F
:-GD-I:I-E, 200+ X X X
Z| | [Cxema* 4 F % || BMBNUOTEKA KOMMOHEHTOB O x
I
m = -
2| # Q5 @0 ~ g il & X
e
w L - Makpocbl npoekTa M
2 I I1 - -
5 £2 Makpocl
e BRI D
BN R LTETE -
I]:2 :::::; X oyuxkumna
B fb @yukumonansHLIi 6nok
R I M Makpocsl npoexra
|§ N B o 8
R B lCBOﬁCTBaMaKpOCZ Lo ox

EE

v [lpouee
KommenTapmia < Peaaktposate >

M Pazaenwte [ O6weamHMTb

3CNN3Y: 0% MN3y: 1%

KommeHTapuii
3TOT TEKCT BYAET OTODPaXaTLCA B
BCN/LIBAOLLEN NOACKAZKE

03Y: 0%

¢ MNprbop He NOAKAHOYEH | ~ COM11 ‘ .

Ons 0BGHOBMNEHMS MaKpocCa Ha X0ncTe crnegyer.

1.

PucyHok 4.137

HaxaTtb no otMe4yeHHoMy LiBeTOM Makpocy NMKM 1 B nosiBuBLLEMCS1 MEHIO BbibpaTe OGHOBUTBL MaKpoc.

Co3pate Makpoo
PenakTupoEaTe
OBHOEMTE

J3MEHUTE

¥nanute

Konupoeate

BrTaEMTE

20 X UWilsz

Ctrl+M

CecicTEa

PucyHok 4.138
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4 BasoBble cBegeHUs

NPUMEYAHUE _ ) )
B cnyuae BrnoxeHHoro makpoca Owen Logic npeanioxuTt nepeiTu kK Hemy. [1ecTBYS C BIOXEHHbIM
MaKpOCOM aHarormyHbl.

[i]

2. [locne obHoBneHua makpoca Owen Logic aBToMaTMyecku nepernaeT K cnegyoLlemMy Makpocy, TpebytoLiemy
OOHOBNEHMS.

Makpoc 0GHOBMSIETCS B MPOEKTE MO CreayoLWwuM npasmnam:
* ecnv B MaKkpoce U3MEHEH TUM Unu nMs BXxoga/Bblxoda ¢ NPUCOeANHEHHON CBSA3bIO, NPY 0BGHOBNEHUN CBA3b
Oynet pasopBaHa;
* ecnu B Makpoc fo6aBrneHbl BXoAbI/BbIX0Abl, NPy OGHOBIEHUM CBS3M YXKE CYLLECTBYIOLLMX BXOOO0B/BbIXOA0B
He paspblBatoTCs.

NMPUMEYAHUE
EI Owen Logic ngeHTdUUMpyeT CBSA3KN ¢ BXoAaMu/BbiXogamm Makpoca no nMeHun u tuny. Ecnv B Makpoce

W3MEHUTb UMS U TUMN BXoAa/Bbixoaa C MPUCOeAMHEHHOM CBSA3bI0 M CO30aTb HOBLIN BXOA/BbIXOA C TAKUM e
MMEHEM W TMMNOM, TO Npy 06HoBNeHMM Makpoca Owen Logic aBTomaTMyeckn NepecoeanHnT CBsi3b K HOBOMY
BXoay/BbIXoay.

BbicTpas 3ameHa makpoca

Ecnm HeobxooMMO 3amMeHUTb MakpoC Ha [pyroii M3 MakpoCOB MPOEKTa, CriefyeT HakaTb KHOMKY 3aMeHuTb
3neMeHT B KOHTEKCTHOM MEHI0 Makpoca.

Makpocll

= T1 “

01
M Cospate makpoc  Cirl+M
#  Pegaktupoeate
2 3ameHuTe
¥ YaanuTe
Iﬁ Kenuposate
)

Beragute

CecicTES

PucyHok 4.139

OTKpoeTCH OKHO «3aMeHUTb MaKpOoC».

3aMEHWTE MAKpOC pod

3 il &

Makpocbl npoexTa M
= Makpoci 3 Makpoc2

OToyToTEYET OTecyToTeyeT
F4 Makpocl

OreytocTeyer

M Makpocel NpoeKTa

OTtmena

PucyHok 4.140
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Ecnu B Makpoce M3MEHEH TUN UMW MMSI BXOO4A/BbIXOAA C MPUCOEAVHEHHON CBSA3bi0, TO MpY 3aMeHe CBsA3b OyaeTt
pasopBaHa, ocTarnbHble CBA3W ByayT COXpaHEHbI.

JKCNOpPT MaKpoca
OKcnopTupoBaTb Makpoc B parin BO3MOXHO TOMbKO NPW OTKPBLITOM OKHE pedakTopa Makpoca. [Anga akcnopta
Makpoca crnefyeT BblOpaTb B maBHOM MeHo Pann — Jkcnopt B chann.
[nsa akcnopTta makpoca u3 naHenu 6MbnuoTekn KOMMOHEHTOB cneayerT:
1. OTKpbITb MAKpOC B pefaKkTope.

Ecnn nepepn coxpaHeHnem MmakpocC HY>XHO OTpedaKTUupoBaTb, TO €ro crieayetT nepetalinTb Ha XOoncTt
NnpoeKTa N B KOHTEKCTHOM MEHI0O MaKpoca Bbl6paTb Pe,El,aKTI/IpOBaTb N BHECTU NBSMEHEHUA.

2. BbibpaTb B rmaBHOM MeH0 ®ann — JkcnopT B dann.

®aiin  Bua Mpubop Cepeuc |
D Hoewit npoekt... Ctrl+M

D CTKpBITE NPOEKT.. Ctrl+C
CoxpaHuTte Tekywnid gokyment  Cirl+Alt=5
E CoxpaHuTe NPoeKT Ctrl+5
CoxpaHuTe NpoekT Kak...
Cosznate daiin ¢ kioJomM..,

CBE,[[EHMFI O NFOEKTE...

Cospate makpoc... Ctrl+Shift+M

3KCNOPT B Gaiin...

lﬁl Meuatk... Ctrl+P
MocneaHne npoekTe b
Brixca

PucyHok 4.141

3. B oTKpblBLLEMCSI OKHE BbIOpaTh MECTO PACMOIOXEHUS M COXPaHUTL hai Makpoca C paclumpeHunem *.tpl.
lMocne coxpaHeHus oTobpasuTest coobLueHre 06 ycneLwHoM 3KCnopTe Makpoca.

UmnopTt makpoca

Ecnun gns cospaHnsa nporpamMmmbl Tpe6yeTc;| ncnonb3oBaTb Makpoc, CO3[aHHbIN B OpYyrom npoekTte, 1o HeobXxoanMbI
MaKpOC MOXHO MMMOPTUPOBAThb B NMPOEKT.

[na umnopTta Makpoca creayeT BolbpaTh B rMaBHOM MeHio ®Paitn — UMnopT u3 caina.

NPUMEYAHUE .
EI MyHKT UMNopT 13 channa akTMBeEH TOMBKO Npu oOKyCe Ha peaakTope CXeMbI.

®anun Bug [lpwbop Cepewnc |

D Hoewii npoekT... Ctrl+N
D CTKpEITE NpoEeKT... Cirl+O

CoxpanuTe Tekywnid gokyment  Ctrl+Alt+5
@ CoxpaHuTe NpoekT Ctrl+5

CoXpaHWUTE NPOEKT KaK..,
Cozaate hain C KIFYomM...

CBE,![EHMQ O MNPOEKTE...

Cozaate Makpoc.. Ctrl+5Shift+M

Wmnopt us dalina...

MeHepxep kKomMnoHeHToE Ctrl+Shift+C

lﬁl Mevate... Ctrl+P
MocnepHne NpoekTe 4
Brixog

PucyHok 4.142

B oTkpbiBLUEMCH OKHe BbIOpaTb HyXHbIM pavn M HaxaTb kHonky OK. Makpoc 6yaer gobaeneH B naHernb
BunbnuoTteka koMnoHeHTOB B pa3aen Makpochkl NpoekTa, Tenepb ero MOXHO MCNOMb30BaThb B MPOEKTE.
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4 BasoBble cBegeHUs

|/|MI'I0pT MaKpOCOB, coaepxalnx nepemMeHHble Tina MmaccmB U 31eMeHTbl MacCMBOB BO3MOXXEH B BEPCUUN

m NMPUMEYAHUE
Owen Logic 3.0 u Bbiwe.

KonupoBaHue makpoca

MaKpoc MOXHO CKONMpoBaTb M3 NpOeKTa B MPOEKT ANd NOBTOPHOINO0 MUCMNofib30BaHUA U COKpalleHUA BpeMeHU Ha
pa3pa60TKy. Ons KonnpoBsaHUAa MakpocCa cnenyet BblOAennTb 6nok MaKpocCa B UCXOOHOM MPOEKTEe N HaXaTb KHOMKY

D Ha naHernn WHCTPYMEHTOB WITN Bbl6paTb KOMaHay KOHVIpOBaTb B KOHTEKCTHOM MeHI0 Ornoka. MaKDOC

BCTaBNSIETCA B /PYrol MpOeKkT HaxaThem Ha kHorky =[] Ha naHenn WHCTpymeHTOB unu ¢ momolubio BbiGopa
komaHObl BcTaBUTb B KOHTEKCTHOM MEHI0 XoncTa. [ns KOnMpoBaHWs U BCTaBKU TakKe MOXHO BOCMOMb30BaTLCH
coYeTaHMsAMM KNnaBuLL, cM. pasgen CodeTaHnsa KnasBuLl.

Mocne BcTaBkuM, Makpoc GyaeTt 4ocTyneH B pasaene Makpocbl npoekTa Ha naHenv Bubnuoreka KOMMNOHEHTOB.

NPMMEYAHUE
BcTaBka MakpocoB, coaepikallnx nepeMeHHble TUna MaccuB Unn areMeHTbl MacCBOB BO3MOXXHa B BEPCUM
Owen Logic 3.0 u BbILwe.

4.12 PaboTa c aneMeHTamMmum Ha a3blke ST

4.12.1 PaboTta c pyHKUNAMU Ha A3blKe ST
B Owen Logic gocTynHo co3gaHne nornb3oBaTenbCknx pyHKUmMN Ha s3bike ST (kpome npubopos nuHenkn MP100 —
ncknrovasn [M02]).

(D NPEAYNPEXOEHUE

®yHKumn Ha ST pesepBupytoT MecTo B namsTu M3Y nocne nx gobasneHns B GMGIMOTEKY NPOeKTa,
HE3aBMCKMO OT TOrO UCMOfb3YIOTCA OHU B MPOEKTE UIN HET.

CospaHue pyHKUUM
[nsa cozgaHusa dyHKUuUKM cnegyer:

1. BbIbpaTtb Ha naHenn MHCTPYMEHTOB KHOMKY BCO3AaTb cdoyHkumro Ha ST. OTkpoeTcs Bknaaka “Pegaktop

dyHKUMN.
Cxema® | PegakTop @yHKUMOHaNEHOro 6noka "functionblockl” | Pegakrop dyHKUmMKk "function1” x
1 function functionl: udint;

SV ]

var_input
inputVariable :
end_var

ool;

[}

[=)

[N

-~ o

var
localVariable : real;
end_var

oD e

11 end_function

Bce JOKYMEHT! v @ 0 Owwnbok

Owwnbka Crpoka Cronbeu [JokymeHt

PucyHok 4.143

+ | |[IPUMEYAHUE
1 | |[Mo ymonyaHuio nepBsble oguHHaALaTh CTPOK pedakTopa 3anofHeHb! WabnoHOM OYHKLMM.

2. 3apatb MMs PYHKUMU 1 TUMN BbIXOAHbIX AaHHbIX B MEPBOi CTPOKE pedakTopa.

3. 3apaTb HeobOX0AMMOE KONMYECTBO BXOAHbIX MEPEMEHHbIX B Brioke 0ObABNEHUS BXOAHbIX NEPEMEHHbIX
(var_input).
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4 BasoBble cBegeHUs

4. 3apaTtb Heobx0AVMMOE KONMYECTBO NIOKanbHbIX MepeMeHHbIX B 6rioke 06bABNeHNs nokasnbHbIX NepeMeHHbIX
(var).

5. PaspabotaTb anroputm paboTbl (PyHKLMM B COOTBETCTBMM C CUHTAKCUCOM s3blka ST.

NPUMEYAHUE
II' MogpobHee cMm. A3bik nporpammupoBanuns ST.

6. [lepenTn Bo BKknagky Cxema unu 3akpbITb BkNagky Pepaaktop pyHKUMK. PyHKLMA COXpaHNUTCS
aBTOMaTU4ECKM.

7. BbibpaTtb pasgen ®yHkumm Ha ST Ha naHenn BubnnoTeka KOMNOHEHTOB ¥ NEPEHECTU PYHKLUMIO HA XONCT

NnpoeKTa.
avil &
@DyHKUMM Ha ST i
£ function1
functionll —
: >e- inl Q-;(
sl in2 e e—
- Q2
Q3 X @yuxuns
fb @yukumoHanbHbIit Gnok
Co M Maxkpocel npoekra
T
Tanl ' @yHkumm na ST
PucyHok 4.144
PepakTop ¢yHkuUmn
CxemMa*® Pegaktop drymxumoranesoro Gnoxa “functionbiockl” | Pepaxrop dyHkumm "functionl™ i“rx

1 function functionl: udint;
var_input

inputVariable : bool;
end_var

Homepa cTpok | var .
: localVariable : real;

end_var

11 end_function

Bce nokyMeHTEI ~ @ 0 Ownbok

Owwubka Crpoka Cronbeu [okyment
Cnucok owmBbok

Pepnaktop Kooa
PucyHok 4.145

OnemeHTbl pefakTopa QyHKUNN:

* Homepa cTpOK — 3anonHseTcst aBTOMaTUYeCkM Mo KONMYECTBY HaMMCaHHBLIX CTPOK KoAa.
» PepakTop koga — o6nacTb peakTupoBaHus koga ¢ OyHKUMEN NOACBETKN CUHTaKCKCa.
*  CnucokK owmnboK — 0bnacTb 0TobpaxeHms OLLIMBOK.
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CHunNneTbl

Ons ypobcTBa HanucaHust koga B pedakTope (byHKUMIA peanu3oBaHbl cHUNMeTbl. CHUNNET — dparMeHT Koaa
nporpamMmbl, KOTOPLIN BCTaBMSIETCS B KOO aBToMaTMyecku. B crnyvyae BBegeHUs MepBOro CMMBOMA B pedaktope
OTKPOETCS KOHTEKCTHOE MeHK C (POKYyCOM Ha nepBour cTpoke. [ns Bblbopa cHUMMNETa UCNOMNb3YHTCS KraBWLLK
ynpaBreHnst KypcopoM. YTobbl BCTaBUTb BbIOpaHHLIN CHUMMNET B KO, credyeT HaxaTb knaesuwwy Enter unu Tab vnu
ABaxabl HaxkaTb JIKM no nyHKTY cnvcka.

o

16 1
:E fu localVariable {+({ inputVariable: bool
13 () inputvariable
14 end_f§ 0‘ functionl
e continue
6’ exit
O if
6‘ while

0 bool to udint
{} udint_to bool
{} udint_to real
0 real_to_udint

PucyHok 4.146

Cnucok cHMNNEeToB (hOPMUPYETCS NO rpynnam:

* JloKarbHble NepeMeHHbIEe PYHKUUUY;
* KOHCTpykuum (while, forn T. g.);

* BblpaxeHus (true, false);

* BCTPOEHHbIE PYHKLMM;

* Apyruve yHKUMM NpoekKTa.

BHyTpu rpynn CHUNNETbI pacrnonioXeHbl Mo andasuTy.

I'Iepexo.q K MeCTy 06 BbABNEHUA UNN UCNONb30BaHUA

Ons ynobHow paboTbl C PyHKUMAMM M NEepemMeHHbIMM AOCTYNeH Mepexod K MecTaM MX OObSABMEeHWs unm
NCMOMNb30BaHMs.

[ns nepexoga K MmecTy 06bABNEHNS:
1. YcTtaHoBUTL Kypcop Ha UM PYHKLUUU NN NnepeMeHHoN B Koge nporpammbl.
2. Haxartb NMKM Ha nms yHKUMM nnu nepeMeHHoMN.

3. B OTKpbIBLUEMCS KOHTEKCTHOM MEHIO BbiGpaTh NYHKT MepenTn K 06bABNEHUIO.

[¥s]

L]

functi
Hnetio EII MNepermeHoBaTL

12 end_functio ‘-EI MNepeiT K 0BBLABNEHWID

—El [NepelT K MecTy WCNONL30BaHWA [+
|E] Konuposatk
[fﬁ Bcragutb

Buipesats

PucyHok 4.147

[lna nepexoga K MeCTy MCMNOMb30BaHNSA:
1. YcTaHOBUTb Kypcop Ha UMs oyHKLUMMW UN NepeMeHHOi B kofe NporpaMMbl.

2. Haxatb NMKM Ha umMs doyHKLUMM Unv nepeMeHHOMN.
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4 BasoBble cBegeHUs

3. B OTKpbIBLLUEMCS KOHTEKCTHOM MEH!0 BbibpaTh NykT MeperTu kK MecTy ucnonb3oBaHus. OTKPOETCS CNNUCOK
MECT, B KOTOPbIX MCNOMNb3yeTcsl BbibpaHHasi nepeMeHHast nnm yHKUums.

Cxema* | Pegaxtop dyHkumn "function1”

1 function functionl: udint; //wma dyHKUMM W TUN OaHHLX BLXO4a
var_input //ofvABneHue BXOAHBIX NEPEMEHHBIX

inp € TunoMm paudeix bool
end_var EI] MeperMeHoBaTL

|—§ [NeperT K MECTY MCNONb30BaHWA 4 | functionl := bool_to_udint(inputVariable);

var [/o

locs Iﬁ KOHHpOBaTb nepeMmeHHaA C TWUNOM OaHHBIX real M Ha4anbHuM 3Ha4YeHwem 13.3

00 =l @ 1

end_var | [y Bcrasums

[¥e]

functio Brlpesathb

Y
» ©

12 end_function

PucyHok 4.148

4. Haxartb JIKM Ha BbibpaHHOe MecTo ncnonb3oBaHus. Kypcop nepemMecTuTcs Ha CTPOKY, B KOTOPOW
ncnornb3yeTcs PyHKUNS NN NepemMeHHast.

NepenmeHoBaHMe nepeMeHHOU UNU (PYHKL NN
Ons yoobHon paboTbl C MMeHaMu PyHKLMA U NepEMEHHbIX JOCTYMHO LieHTpanvM3oBaHHOE NepemMeHoBaHume.
[na nepenmeHoBaHus cneayer:

1. YcTaHoBUTbL Kypcop Ha UMS PYHKLMM Ui NepeMeHHON B Koae NporpamMmbi.

2. Haxatb NMKM Ha umMst doyHKLUMM UK NePEMEHHOMN.

3. B oTKkpbIBLIEMCS KOHTEKCTHOM MEHIO BbIOpaTh NyHKT MepenmeHoBaTh. VIMs BbiAennTcs 3eneHbIM BO BCEX
MecTax UCNomnb30BaHuS.

10

11 functionl := bool to udint(i
12 functionl := bool to udint(i |EI:I MNepevmeHoBaTL
13 49 Nepeiitv k o6bsBAEHMIO
14 end_function = _
-ﬂ MNepelT K MecTy MCNONL30BaHWA 2
[E] Konupoeats
IfE Beraeute
BoipezaTts

PucyHok 4.149

4. BBsecTu HOBOE UMS NepeMeHHON B 06racti o6bABNEHNS NePeMEHHbIX.

Cxema* | PegaxTop dyHrumn "functionl”

1 function functionl: udint; //wuma QyHKUMM WM TUN QaHHBX BLXO4a

2 var_input //obbAEneHne BXOAHLIX NepeMeHHBIX

3 inputl : bool; //exogHana nepemenHas ¢ Tunom gadHex bool

4 in2 : bool; //exogHans nepemenHas ¢ TunoMm gadHex bool

5 end_var

7 var //o0bABneHue NOKaNbHLIX NEepeMeHHbIX

8 localVariable : real := 13.3; //nokancHas nepeMedHasa € TUNOM fAaHHex real W HadansHveM IHaqeduem 13.3
9 end_var

16

11 functionl := bool_to_udint(inputl);

12 functionl := bool_to_udint(in2);

3

14 end_function
PucyHok 4.150

5. TlepemecTuTb Kypcop Ha APYryto CTPOKY B pegaktope yHkumiA. lNepemeHHasa byget nepenmeHoBaHa BoO
BCEX MeCcTax UCMoMb30BaHUS.
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Cnuncok ownbokK
B obnacTtun otobpaxeHns owmbok hopMmpyeTcs Tabnuua ¢ ONnMcaHNEM M PacnoNoXeEHWEM OLLUMBOK, AOMNYLLEHHBIX B
koge. [lnst nepexona B MecTo oLwnbkn cneayet aABaxabl HaxaTb JIKM no cTpoke ¢ oLmnbKon.

Bee gokymentsi ¥ () 2 us 2 owmBok

Ownbka Crpoka CronBey [okymeHT

MNepemerHas Variable He o6bsBneHa 10 32 function1
10 18 function1

HesepHble aprymeHTsl doyHKumn bool_to_udint

PucyHok 4.151

AkcnopT PyHKUMKU Ha ST
OkcnopTupoBaTbh OYHKUMIO B bain BO3MOXHO TOMbKO NpU OTKPLITON BKNagke peaaktopa dyHkuuun. [na akcnopta
dyHKLUMM cnepyeT BoiOpaTh B rMaBHOM MeHio Pann — JkcnopT B dpamn.
[nsa akcnopTta makpoca u3 naHenu 6MbnuoTekn KOMMOHEHTOB cneayerT:
1.  OTKpbITb PYHKUUIO B peaakTope.

2. Bbibpatb B rnaBHOM MeHo Pann — JkcnopT B chann.

®ann Bua [Mpubop Cepeuc |
D Hoewiii npoekT.., Ctrl+M

D COTKpEITE NPOEKT... Cirl+ O
CoxpaHuTe Tekywmid gokyment  Cirl+Alt+S
@ CoXpaHuTE NPpoeKT Ctrl+5
CoxpaHuTe NPOeKT KakK.
Cosnate daiin C KnodomM..,

CBE,![EHMQ O NPOEKTE...

Co3nate MaKkpoc. Ctrl+5Shift+M

2KCNOPT B daiin...

Meyate... Ctrl+P

aji

MocaegHWE NPoEKTE »

Brixog

PucyHok 4.152

3. B oTKpblBLLEMCS OKHE BbIOpaTh MECTO pacnonoXeHUs U COXpaHUTb dann yHKUUKN C pacLumpeHmnem *.fst.
Mocne coxpaHeHns oTobpasnTtcs cooblyeHre 06 ycnewwHoM aKcnopTe yHKUNN.

UMmnopT ¢pyHKuMM Ha ST
Ecnu gns cosgaHust nporpaMmbl TpebyeTcs ncnonb3oBaTh PYHKLMIO, CO3OaHHY0 B APYrOM MPOEKTE, TO €€ MOXHO
UMMOPTMPOBAThL B MPOEKT.

[ns nmnopTa yHKUMM cneayeT BoibpaTth B rmaBHOM MeHio @ann — UmnopT un3 cdhanna.

NPUMEYAHUE
El MyHKT AMnopT 13 channa akTMBEH TONbKO Npy hOKyce Ha pegakTope CXeMbl.

94



4 BasoBble cBegeHUs

®aiin  Bua lMpwbop Cepeuc F

D Hoewit npoekT... Cirl+N
D CTKpBITE NPOEKT... Ctrl+0

CoxpaHuTe Tekywnid gokyment  Ctrl=Alt+5
@ CoxpaHuTe NpoekT Ctrl+5

CoxpaHUTE NPOEKT KaK...
Cosaate gain ¢ kirodom...

CBE,![EHMH O NPoekTe..

Coznate Makpoc... Ctrl+Shift+M

Wmnopt us daiina...

MeHenep KOMNOHEHTOE Ctrl+Shift+C

Iﬁl Mevatk... Ctrl+P
MocnegHre NpoekTe »
Brixog

PucyHok 4.153

B oTkpbiBlWEMCSH OKHe BblOpaTb HYXHbIM hain M HaxaTb kHornky OK. ®yHkumsi Oyget gobaeneH B naHenb
BubnunoTteka KOMNOHeHTOB B pa3gen ®yHkumum Ha ST, Tenepb ero MOXHO MCMNOMb30BaTh B MPOEKTE.

4.12.2 Pa6ota ¢ ¢hyHKUMOHaNbHbIMU 6ri0KaMu Ha sA3bike ST

CosgaHure nonb3oBaTtenbCcknx pyHKUMOHanbHbIX 6rokoB Ha A3bike ST He gocTynHO Ans npnbopos nuHewnku MP100
(kpome [M0O2]).

Co3gaHue pyHKUMOHANbHOro 6noka
[ns cospaHusa dyHKUMOHanNbHoro 6rnoka cnegyer:

%
1. BbIbpaTb Ha NaHenNn MHCTPYMEHTOB KHOMKY Cos,qa'rb byHKUMOHanbHbIN 6nok Ha ST. OTkpoeTcs
Bkragka “Pegaktop dyHkunoHansHoro 6rnoka”.

Cxema* | Pepaktop dyHKUMOHanbHoro 6noka "functionblock1™ x
1 function_block functionblockl

[WVRN N

var_input
inputVariable : bool;
end_var

o

=

var_output

8 Q : udint;

9 end_var

10

11 var

12 localVariable : real;
13 end_var

14

15 end_function_block

Bce AoKymeHTL! v @ 0 Owwmbok

Owmbka Crpoka Cronbeu, [JokymeHT

PucyHok 4.154
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NPUMEYAHUE
Mo ymonuaHuio nepsble NATHaALUATb CTPOK peAaKTopa 3anofHeHb! WabnoHoM yHKLMK.

[i]

3apatb MMs yHKLMOHanNLHOro 6rnoka B NepBon CTPOKe peaakTopa.

3apatb HeobXx0AMMOE KONMYECTBO BXOAHBIX NEPEMEHHBIX B Brioke 06bABNEHNS BXOAHBIX MEPEMEHHbIX
(var_input).

3apatb Heobx04MMOE KONMMYECTBO BbIXOAHBIX NEPEMEHHLIX B 610ke 00bSBNEHNS BXOAHbLIX NePEMEHHbIX
(var_output).

3apatb HeobXoaMMOe KOMMYECTBO JNTOKarbHbIX NepeMeHHbIX B 6rioke 06bABNEHMS NoKanbHbIX NEPEMEHHbIX
(var).

PaspaboTtatb anroputm paboTbl (OyHKLMOHANBLHOrO 6r10Kka U B COOTBETCTBMM C CUHTAKCUCOM si3blka ST.

NPUMEYAHUE
|I| MoapobHee cM. A3bik nporpammupoBaHus ST.

MepenTn BO BrNagky Cxema vunuv 3akpbiTh BKNaaky PegakTtop hyHKUMOHaNbLHOro 6noka.
DYHKLMOHANbHbIN 60K COXPaHUTCA aBTOMaTU4ECKM.

BbibpaTb pasgen ®yHKunoHanbHble 6noku Ha ST Ha naHenn BUbnmoTeka KOMNOHEHTOB U NepeHecTn
PYHKLMIO Ha XONCT NpoekTa.

POyHKUMOHaNbHbIE 6Gnoku Ha P

ST
functionblockll
-.'.m..'—s-_
v o 8 £
= RES
s N functionblock1  functionblock2
X ®ynxkums

b ®ynkumonanehbii Grok
M Makpocwl npoexra

5T
fX' ®yHkumm Ha ST

o'’ @OYHKLIHOHANbHbIE 6N10KM Ha ST

PucyHok 4.155
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PepnakTop ¢hyHKUMOHanbHOro 6noka

CxeMa* Pepaktop (pyHKUMOHaNsHOro bnoka “functionbloeckl” “«Fx

1 function_block functionblockl

var_input
inputVariable : bool;
end_var

var_output
Homepa cTpok Q : udint;

end_var
var
localVariable : real;

end_wvar

end_functien_block

Bce gokymeHTsl * @ 0 Owwbok
Owwbka Crpoka Cronbeu [oxymeHt

Cnucok owmbok

PenakTop Koga
PucyHok 4.156

OnemeHThl pegakTopa yHKLMOHaNbHOro brnoka:

* Homepa cTpok — 3anonHsieTcs aBTOMaTUYECKN MO KONMYECTBY HamnMcaHHbIX CTPOK Koaa.
+ PepakTop Kopga — obnacTb pegakTMpoBaHus koaa ¢ pyHKUMEN NOACBETKM CUHTAKCKCA.
*  CnucoK ownboK — obnacTtb 0TobpaxeHMst OLLINMBOK.

NMPUMEYAHUE
AHanornyHo pegaktopy yHKUMM peaakTop PyHKUMOHaneHoro 6noka nogaepxueaeT yHKUUN CHAMNETOB ,

OTCIEXMBaAHMSA MecTa 00bsABNEHNS U UCMONb30BaHUS nepemMmeHoBaHNA N OTCIEXnBaHNA owmnboK .

AkcnopT PpyHKLUMOHaNbHOro 6noka Ha ST

OkcnopTupoBaTtb (PyHKUMOHAnNbHLIV Orioke B hann BO3MOXHO TOMbKO MNPW OTKPLITOWM BKMagke pedakTopa
dyHKUMoHanbHoro 6noka. [na akcnopTta gyHKuMoHanbHoro 6rnoka crnenyeT Bbl6paTb B rMaBHOM MeHio ®ann —
AkcnopT B dhaunn.

[ns akcnopTa dyHKUMoHanbHoro 6roka 13 naHenu 6ubnnoTekn KOMNOHEHTOB creayerT:
1.  OTKpbITb PyHKUMOHANBHbLIV 6MOK B peakTope.

2. BbibpaTb B rmaBHOM MeH0 Dann — JkenopT B dann.
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4 BasoBble cBegeHUs

®anun Bua [pubop Cepeuc |

D Hoewiii npoekT... Ctrl+M
D OTKpEITE NPOEKT... Ctrl+0

CoxpaHuTe Tekywnid gokyment  Ctrl+Alt=5
@ CoXpaHuTE NPoeKT Ctrl+5

CoxpaHWTE NPOEKT Kak...
Cosnate qaitn c kYoM,

CBE,![EHMQ O NPOSKTE..

Cosnate Makpoc... Ctrl+5Shift+M

3KCNopT B Gain..

Iﬁl Meuare... Cirl+P
MocaegHue NpoekTe »
Brixog

PucyHok 4.157

3. B oTKpbIBLUEMCS OKHE BbIOpaTh MECTO PACMONOXEHNUSI U COXPaHUTL dain pyHKUmMoHanbHoro 6rioka ¢
pacwmpeHneM *.fbst. Nocne coxpaHeHus oTobpasnTcsi coobLleHre 06 yCnewHoM aKcnopTe
PyHKLUMOHanbLHoro bnoka.

MUmnopT cbyHKuMoHanbHoro 6noka Ha ST

Ecnun ansa cospgaHus nporpamMmmbl Tpe6yeTc;| ncnonb3oBaTb (byHKLIMOHaJ'IbeIIZ Onok, co3naHHbIi B Opyrom npoekTe,
TO €ro MOXXHO MMIMOPTUPOBaTb B MPOEKT.

[nsa nmnopTa dyHKUMOHanbHOro 6noka cneayet BolbpaTh B rnaBHOM MeHio @ann — UmnopT u3 channa.

NMPUMEYAHUE .
m MyHkT UMNopT 13 chaitna akTBeH TONbKO Npu hOKyce Ha peaKTope CXEMbI.

®ann Bua [Mpwbop Cepewnc |
D Hobwii npoekT.., Ctrl+N

D OTKpEITE NPoEeKT... Cirl+ O
CoxpaHuTe Tekywmid gokyment  Cirl+Alt+S
@ CoxpaHuTE NpoekT Ctrl+5
CoxpaHUTE NPOEKT Kak...
Cozaate dain ¢ KIHYoM..

CBE,![EHMQ O NPOEKTE...

Coznate Makpoc.. Ctrl+5Shift+M

Mmnopt us daina..

MeHepxep komnoHeHToE Ctrl+Shift+C

Iﬁl MeyaTb.., Ctrl+P
MecnesHue npoekTE »
Brixog

PucyHok 4.158

B oTkpbiBLIEMCHA OKHE BblIOpaTh HYXHbIA harin u HaxaTb kHonky OK. ®yHkumoHanbHbI 6rnok 6yaet nobasneH B
naHens Buénuoreka KOMNOHeHTOB B pa3aen ®yHKUMOHanNbHbIe 6nokn Ha ST, Tenepb ero MOXHO MCNOb30BaTb
B NMpOEKTE.

98



5 Hactpolika npubopa

5 Hactpownka npnbopa

YT106bl OTKPbLITb OKHO HACTPOEK NpMGopa HaXXMUTE KHOMKY |;| Ha NaHenu NHCTPYMEHTOB MUK BbiGEpUTE B rMaBHOM
mMeHto NMpubop — Hactponka npubopa.

Hacrpoiika npubopa — O >

—}- MinTeppeiics
—1-R5485, Cnot 1, Slave
Cam, 16
Momynu paclunpetna
—1- Bxogm
1+ AHamoroBbie
[} dmuckpeTHeie
—1- Brixoas B e

(+}- [dmckpeThbie

MNpounTaTe J3KpLITE

PucyHok 5.1
B nesow 4YacTy okHa HacTpoek npnbopa coaepXuTcs AepeBo ¢ pasaenamm:
+  OkpaH;
* Yacsl;

* WHTepdpeiicyi;
*  Mopaynu paclumpeHus;
e Bxopgbl 1 BbIXxoabl.
NPUMEYAHUE .
|I| lMepeyeHb pasgenoB MOXET OTNMYaTbCs Ans pasHbix Mogernen npnbopos.

B npaeoli YacTu okHa HacTpoek Npubopa oTobpakatoTcst HACTPOWKN BbIGpPaHHOMO pasaena.

Bce ycTaHoBneHHble HacTpovikM AnA npubopa, 3a WCKMYEHUMEM YacoB, COXPaHAIOTCA BMeECTe C MPOEKTOM.
Hactpoliikn npubopa He TpebytoT nogknoyeHms npubopa.

HacTponkn ona npubopoB BTOPOro NOKOneHus
[na npnbopoB BTOPOro MOKOMEHMS OKHO HacCTpoek npubopa MMeeT Opyron uHTepdenc n cogepxut Gonblue
pasgenos. [lapameTpbl B NpaBon YacTu OkHa oTobpaxaroTcsi B TabrnvyHoM Buae.

B neBoit YacTu okHa HacTpoek npubopa B AepeBe NOMMMO OCHOBHbIX FPYMM AOCTYMHbI AOMOSIHUTENBHO HACTPOWKM:

e Ethernet;
* [logkntouyeHne k OwenCloud;
* [laponb;
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5 Hactpolika npubopa

Hactpoiika npuEopa

# [IMCKpPETHO-aHAN0TOBLIE BXOAbI
(4] AHanoroesie BIXO4bI
- BLICTPBIE AMCKDETHLIE BXOAB
# [dMcKpeTHbIe BXO bl
= OuckpetHeie IWMM-aoixogw
Nonb3oBaTensCckMe CBETOAMOARI (Fn)
# [JmckpeTHBIe BRIXDAB
& OwenCloud
Noruvka
Modbus Slave
Hactpo#kw nopta RS-485 1
Hactporkm nopra RS-485 2
batapen
Hacrpo#ixw npubopa
Cratyc npubopa
Apxwe
12} Yacw peansHOro BpemMeHn
Macrep Modbus
Napone
Yacw
CeteBnle HACTPORKK
Moaynm paclumpeHms

HacTpoiiki OTcyTCTBYIOT

33KPLITh

5.1 SkpaH

HaCTpOVIKM 3KpaHa AOCTYMHbI TOJIbKO And I'Ipl/l60p03 C ancnneem.

PucyHok 5.2

HacTtpoiika npuopa

MopcBeTka sKpaHa:

Yacw

Avera A c

-WnTepdeice P

[=}-RS485, Cnor 1, Slave
) KoHtpacT:
----- Momynu paclumperua
-Bxonbi
E}--Ana:mroaue

[+}- OwckpeThie

- Beotonst

E}",D.HBKDBTHHB

-

0%

Mpountats

3akpeiTe

MepeyeHb NapaMeTpoB 3aBUCUT OT TuMa npubopa.

PucyHok 5.3

100



5 Hactpolika npubopa

MoacBeTka 3kpaHa — B BbiNagaloleM MEHI0 MOXHO BblOpaTb ANUTENbHOCTL PaboTbl MOACBETKM C MOMEHTA
MocreaHero AencTBnA nonb3oBaTerns.

ApKocTb — HacTpoika ApkocTu akpaHa, ot 0 o 100 %.
KoHTpacT — HacTpolika KOHTpacTHOCTU oToBpaxkaembix cumaornos, oT 0 4o 100 %.

KHonka npO‘WITaTb ncnonb3yeTca Ana CHNUTbiIBaHNUA TEKYLLUMX HACTPOEeK 3KpaHa 13 NoAKMu4YeHHOoro r|p|/|60pa.

5.2 Yachbl

B pasgene Yacbl HacTpamBaloTca 4achl peanbHOro BpemMeHu npubopa. HacTponkm 4acoB pearibHOro BpeMEHMU
TpebytoTcsa Ang paboTbl CUCTEMHBLIX NEepeMeHHbIX 1 @b nporpammbl.

Hactpoiika npnbopa — O *
—} MNpuSop Data v Bpema
Swpan Oata: |[05.03.2019 Bpema: (11:27:26 =

—t- Mnepdeitch CMHXPOHUIBUMA © KOMMLITEDROM JanucaTe

—}-R5485, Cnot 1, Slave

Cam, 16 Koppekuma

Momynm paclwmpenna Omknorenme: 0 cex/mec 3anucate

—1- Bxoge

(+} Avamoroebie

(+} [WCKpETHLIE
—}- Brixxoosl

[+ [dmnckpeTHbie

[pouKTaTh JaKpLITE

PucyHok 5.4

Hdata v Bpems
,El,aTa N BpemMd 3agaroTCA B COOTBETCTBYHOLLNX NMOJIAX.

Ons CMHXPOHM3aLUMM 4YacoB peaJjibHOro BpeMeEeHU npm6opa c vacamu [1K cnegyetr OTMETUTb  ralnodky
CVIHXpOHVI3aL|VI$I C KOMMNbOTEPOM — NOoJiA HOatan BpeMﬂ CTaHYT HEaKTUBHbI.

Lata v spema

Oara: |[05.03.201% - Bpema: (11:28:4% =

CI-"IHKDOHHSELI.I-"I.H C KOMNBOTERDM JaNKCaTb

PucyHok 5.5
Y106kl 324aTb HOBbIE 3HAYEHUS A8 YaCOB peanbHOro BpeMeHu npubopa, criedyeT HaxaTb KHOMKy 3anucaThb.

Koppekuus

None OTKNOHeHue CNyXUT Ond ykasaHuda norpelHoOCTn Xod4a 4acoB pealibHOro BpemMeHu npm60pa B CeKyHOax.
Ecnn vacel pearnbHOro BpeMeHu an6opa cnewart, ToO 3Ha4eHune yKa3biBaeTCA CO 3HAaKOM MUHYC. KOppeKLI,VIFI Ha
YKa3aHHYyK BEJNTMYUHY NPOUCXOAUT paBHOMEPHO B Te4deHne Mmecqaua.
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5 Hactpolika npubopa

Koppekuwma

CmenoHerne: 0 cek/mec JanmucaTb

PucyHok 5.6

UTtobObl 3ag4atb HOBOE 3HAYEHWE KOPPEKLUUU AMsi YacOB peanbHOro BpemeHun npubopa, cnegyet HaxaTb KHOMKY
3anucartb.

KHonka npO‘-IVITaTb ncnonb3yeTtca Anda CYHUTbIBAaHUA TEKyLWMX HaCTpOeK 4acoB peanbHOMo BpemMeHU U3
NOAKITKOYEHHOIo an6opa.

HacTponkn gna npubopoB BTOPOro NOKoneHus

NPUMEYAHUE
El Cnmncok npnbopoB BTOPOro NokoneHusi cM. B pasgene O nporpamme.

OKHO HacTpoWiku YacoB Ans NpubopoB BTOPOro MOKOMEHUS MMEET OpPYro UHTepenc n He MMeET KoppeKuuu
BpemeHn (Mpubopbl annapaTtHO To4yHee). HacTpoinka yacoBoro nosica Tpebyerca Ans KOPPEKTHOro oTobpaxeHus
MECTHOro BpeMeHU, Tak Kak B npubope 3HayeHue BpeMeHU XpaHUTCS B BuAe cpenHero BpemeHu no [puHBuuy
(GMT). BknoyeHne napameTrpa YCTaHOBUTbL 4acOBOM MOSIC KOMMbIOTEPA CUHXPOHU3UPYET Yacbl pearnbHOro
BpemeHu npubopa ¢ yacamu MK,

Hactpoiika npubopa - O *

—t Mpusop
Noruka
[WcKpeTHEIE BXOALI ,D,ETB W BpeMA
—}- [IcKpeTHEIE BLXOObI
BezonacHoe COCTORHUE llate: 17.03.2022 . 160718
MonezoBaTEnsCKWE CBETOOMC

4k

— Madbus Slave YCTaHoBWTE AaTY W BpEMA KOMNLKTEPa
[Npaea yaaneHHoro AocTy!

HacTtpoiiku nopra RS-485
Apxue
—} CeTeBkle HACTPOHKM
HacTpoiiku Ethernet
HacTpoiiki noaknkueHKs
—}-Yackl peansHOro BpEMeHK
lNepereHHele 0aTLl M Bper
Batapen
Cratyc npuSopa

Yacoeoi noAc

YCTaHOBWTL YAcoBOA NOAC EOMNBHTERE

3anucate MNpountaTe

Onk

.'r;uﬂom;'nu PaCcLUMPEHHA
3aKpbITh

PucyHok 5.7

5.3 ObmeH no ceTHn

*  WHTepdpeiicyi;
* Modbus

5.3.1 UnTephencol

B paspene UHTepdenchl HacTpamBaloTca napameTpbl UHTEPdENCOB CBA3N nNpubopa ¢ ApyrmMu yCTpOMCTBaMU B
cetu.

JocTynHbl cneaytoLlmne nHTepenchbl:

« RS-485;
* Ethernet;
 LoRa.

Ins nHtepderico cesa3n RS-485 n Ethernet o6meH gaHHbIMK ocyLecTBnsieTcst no npotokony Modbus.
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5 Hactpolika npubopa

O6meH gaHHbIMU Mo MHTepdelicy LoRa ocyuectenseTtca no npotokony LoRaWAN.

[obasneHue, 3ameHa 1 yaaneHne nHtepgerica 4OCTYnHO Ans NnpubopoB NepBoro nokoneHusi. B npubopax BTOporo
MOKOIEeHUS BCe AOCTYMNHbIE NMHTEPdENCHI HAaXOAATCS B EPEBE HACTPOEK.

[Hob6aButb nHTepdenc

Ecnu y npnbopa goctynHo gobaeneHne nHtepdgenca cessu, To crieqyeT HaxaTb NKM Ha pasgen UHTepdenchl B
JepeBe HacTpoek 1 BolbpaTh [lo6aBUTbL MHTepdheinc.

Hactpoiika npubopa

= Mpwbop
Jcpan
Yacw
= Wrepdr ™
----------- NobasuTe uHTepdedc b 485
= Rsat, R s i
Cam, 16 . Lora

Moy pacwiapeHna
= Bxoaw

& Anckpernme
— Bexog

= AnckpeTHHE

PucyHok 5.8

WHTepderic byaet gobaeneH B gepeBo C mapameTpamy No ymomndaHuto. Mimsa mHTepderica coctont u3 Homepa
3aHMMaeMoro B npubope croTa u pexvnma nHTepdenca.

WHTepderic LoRa B npubopax MP102 1 MNMP200 moxeT BbITb pacnonoXeH TONbKO BO BTOPOM CrioTe.

Hacrpoiika npubopa

i
3KkpaH

Yacw
= WHTepdeice
—-RS485, Cnort 1, Slave
Cam, 16
—Lora, Cnot 2
lNapameTpsbl

PucyHok 5.9
KonuuectBo nHTepgericoB cBsa3m Ans npubopa He MOXET NPEBbILLAaTh KONMYECTBO CNOTOB B Npubope.

3ameHalynaneHue nHtepcgenca

[nsa 3ameHbl unu yaaneHuns nHtepdenca cnegyet Haxatb [MKM Ha nmsa nHTepdenca B AepeBe HacTpoek 1 BbibpaTb
Heobxoammoe oencTeme.
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5 Hactpolika npubopa

—}- MuTepdeich

—} R5485, CnoT ™™ -

= 1 f 3amMeHUTE MHTEpdeic ¥
amM,

Mozyni pacump X ¥panute wHTepdeiic
—} Bxoopl

+}- AHanoroBbie

+}- [JwcKpeTHbIE
—} Brixookl

+}- [JwcKpeTHbIE

PucyHok 5.10
Ecnn nepemeHHble YCTPOWCTB UHTEpdenca 3agencTBOBaHbl B MPOEKTe, TO 3aMeHUTb/yaanuTb UHTEpdENnc He
nony4mTcs - He06X0AMMO CHavana yganuTb NPUBA3KA NEPEMEHHbIX.

NMPUMEYAHUE
EI HobaeneHue, 3ameHa n yganeHue nitepderico y NMP100 HegocTynHoO.
5.3.1.1 RS-485

[na usmeHeHusi napameTpoB UHTepderica ero criegyeT BolbpaTh B AEPEBE HACTPOEK.

MapameTpbl nHTepcenca ansa NnpubopoB NepBOro NOKONeHus
B npaBow 4acTu okHa HacTpoek npubopa oTobpasaTcsa napameTpbl MHTeEpdelica.

Hacrpoiika npnbopa — O *
—} MNpuSop Moy aynnekcHsiii miTepdiec nepegaqm aaskbn. Jnwda musen go 1200 m (Be3 noBTopwTenesi), MoXHD NoAKMOHMTE A0 16
S YCTPOCTE.
Yacw
—} Mnrepdeice

IF_@ Coenate No yMONYaHWo El.l. J3BONCKWE HBCTPORKK

Cam, 16 Tin uHTeppeiica: RS-485
Momynm pacumpenHmA Homep cnota: 1 -
—} Exoaw Pexum:  Slave -

A
+}- Ananorostie
£ MpoTokon:

0
i CropocTe: | 115200

4

—|- Bbixonbl
[} duckpeTHbie UYemHocte: | HeT -
Yucno cron-Gur: | 1 -
BTl garHex: 8 -
10
KommeHTapmii:

[pounTaTh J3KpPBITE

PucyHok 5.11

Homep cnota onpegensiet kakon cnot npubopa 3aHumaeT untepdenc. Npun HannymMn B AepeBe HacTpoek npubopa
uHtepdenca LoRa Bbibop cnota ans RS—485 HenocTtyneH.

Pexxnmbl nHTepdenca:
+ Slave — npubop aBnseTcs BEAOMbIM, 3HAYEHNS KOTOPOro ONpaLLMBaloTCA APYrMM YCTPOWCTBOM.
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5 Hactpolika npubopa

* Master - anI6op CUMUTBbIBAET M 3anncbiBaeT 3Ha4YeHNA BEOOMbIX yCTpOVICTB, NOAKITKYEHHbIX NO MHTepcbePlcy
CBA3N.

KHonka @ CpenaTtb no YMONM4YaHU — COXpaHAET BBE€AEHHbIE B NOJA AaHHbl€ KakK napaMeTpbl MO YMOJT4HaHUIO.

KHonka E'L 3aBoackue HaCTpOﬁKM — 0To6pa>i<aeT B NnonAx BBOAa 3aBOACKME HaCTpOIZKM ana moaenu
NOoAKITKO4YEHHOIo an6opa.

OcrTanbHble napameTpbl BBOAATCSA B COOTBETCTBUM C 3a4a4aMm NpoekTa U TEXHUYECKUMU XapaKTepucTMKamm Opyrnx
YCTPOWCTB B CETMU.

NMPUMEYAHUE
MapameTpsbl «[poTokon» 1 «MHTepBan Mexay 3anpocamMuy» akTUBHbI TONbKO B pexume Master.
KHonka MpountaThb cunTbIBaET TEKyLLME NapaMeTpbl NOAKOUYeHHOro npubopa.

Mocne 3agaHna napameTpoB UHTepdelica crieayeT HaxaTb KHOMKY 3akpbITb. [TlapameTpbl BCTYNakoT B CUIy nocre
nepesarpysku npubopa no NUTaHUIO UMK NOCIE 3arpy3ku NporpamMmmel B Nnpnéop.

MapameTpbl nHTepcenca ansa NnpubopoB BTOPOro NOKONEeHUus

NPUMEYAHUE
m Cnncok npnbopoB BTOPOro NokoneHusi cM. B pasgene O nporpamme.

[ns npnbopoB BTOPOro NokosfieHust napameTpbl UHTepdenca HaxoaaTcs B pasgene Hactporku noprta RS-485 B
OepeBe HacTpoek. B npaBoi 4yacTM OkHa HacTpoek npubopa oTobpaxatoTcsi napameTpbl MHTepdenca. OKHO
HaCTPOEK MMeET BN Kak Ha PUCYHKE HUXE.

Hactpoiika npubaopa - O X
—iDAOL 2 -
TIMCKpPETHBIA pe KMma 3HaueHne MNepemennan
AHANOroBLIA pe Pexum COM-nopta RS485 < He Boibpana >
—} Bxon & Crkopocte COM-nopTa 9600 < He BblbpaHa =
IucKpeTHeIA pe Pazmep gaHHEX 8 But < He BeibpanHa >
AHanoroekii pe: Kon. cTon-Butoe 1 cTton < He BoibpaHa >
Mz MepeHHbIE SHAYEHIS KoHTpONbL YETHOCTH Het < He eblbpada >
—+Modbus Slave RSDL 0 < He BeibpanHa >
[Npaea yaansHHoro aoc
OwenCloud
HacTpoiiku nopra RS-485
Apxue

—-CeTepwie HACTPOIKN
Hactpoiiku Ethernet
HacTpoiiku nonkniouer
“acwl peansHOro BpeMeHu Pexum COM-nopra
Barapen Modbus pernctp: 520
CraTtyc npusopa
Mapons
Yacel

Momynu pacLuMpeHus <
3aKpbITh

PucyHok 5.12

Cnucok napameTpoB UHTepdelica 3aBucuT ot npubopa.

BbibepuTe u3 BbiNagalwoLwero crnvcka WUnu BBeAuTEe 3HAYeHMsI napameTpoB B cTonbue 3HadveHue. B ctonbue
MepemMeHHas BO3MOXHa NpUBA3Ka NepeMeHHON K napameTpy.

RSDL - 3agep»xka oTBeTa npnbopa no cetn RS-485.

5.3.1.2 Ethernet

HacTtpowviku Ethernet pocTtynHbl ana npubopoB BTOporo nokoneHus B meHio HacTtpouku Ethernet B pasgene
CeTeBble HACTPOWKM JepEBa HACTPOEK.
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5 Hactpolika npubopa

Hactpoiika npubopa — O >
—}-Bxon 5
“ g 3HaueHne MepererHan
NuckpeTHbil THN
T Terywwmit IP agpec < He BelifipaHa =
= o
Tekywan Macka noaceT < He BeifipaHa =
O WCKPETHBIA TN
Tewkywwit IP agpec wniwza < He BeifpaHa =
Wzmepertsle sHauetwn float
) DMS cepeep 1 0.0.0.0 < He BelfpaHa >
—} AHEROroBLIE BELXOOL
DMS cepeep 2 0.00.0 < He BeifipaHa =
—}- KoHthury paumn
B 1 YeTaHoewTe IP agpec 10.2.11.0 < He BelfpaHa =
BIXO0
A 2 YCTaHOEWTE MACKy NogceT 255.255.0.0 < He BelfpaHa >
IO
YetanoewTs IP agpec wnwosa 10211 < He BeifipaHa =
PoprupyemMble 3HauetuA float
Pesmra DHCP Beikn. < He BelfpaHa =
—}- Modbus Slave
MNpaea yoanénnoro goctyna ks Owen Cloud
UNM CLOUD
Hactpoitkw nopra R5-485
Apowe
CocTortke GaTapen
—|- CeTeBrie HECTPORKK
Hactpoitku Ethernet Texywwit IP agpec
HacTpoitkw noakmouetun k Owen Cloud MuHumaneHoe sHavenwe: 0.0.0.0
MakcumaneHoe sHauenme: 255 255 255 255
Cratyc npwiopa Modbus permcTp: 26
MNaponk
Yackl
28KpLITE
Mogynm pacwwpetun -

PucyHok 5.13

B okHe HacCTpoeK OT06pa)KaIOTCﬂ TeKyLine ceTeBble NnapamMeTpa an6opa, a TakXe 3a4atloTcA HOBbIE.

Mocne 3anncu HacTpoek ¢ HoBbIM IP-agpecom Npubop crieayert nepesarpysuTb.

NPUMEYAHUE
Mocne 3apaHusa HoBoro IP-agpeca npubopy notepsietcs coeanHeHmne ¢ MNMK. [nst HOBOro CoeanHeHNs! HyXXHO

ykasaTb HoBbIN IP-agpec (cM. HacTporka nopta u nogknioveHue npmubopa).

5.3.1.3 LoRa

HacTtpoiiku LoRa goctynHbel Tonbko Ans Mmogudukaumi npubopos ¢ moaynem LoRa, n pacnonaraiorca B aepese
HacTpoek: pasgen UHTepdencbl — nogpasgen Lora. O6meH gaHHbIMK Mo MHTepdelicy LoRa ocyliectensieTcsa no
npotokony LoRaWan. lNporpammupyemoe pere BbICTynaeT B ponv KoHe4Horo yana cetu LoRaWan.

MapameTpbl paguoceTn
Hactporiku nHtepdeiica LoRa n napametrpoB nogkntodeHnsa cetn LoRaWAN 3apatotca Ha Bknagke MapameTtpbl
paguoceTm.
Tun nogkntoveHnsa — BbiIbop Tuna nogkntodeHns OTAA/ABP.
+  OTAA — nogkrno4eHne K CeT C HaCcTponkamm, Nony4aembiMu OT CepBepa;
* ABP — nogkmntodeHue K CETU C NnapameTpamMmun HaCTPOWKN, 3adaHHBbIMU BPYYHY!IO.
PernoH — BLIGOp YaCTOTHOrO NfiaHa, B COOTBETCTBUMN C pernoHanbHbiMu napameTpamm LoRaWAN.

HavanbHas ckopocTb — KO3(bPUUMEHT pacluMpeHus ChekTpa, onpedensdeT CKOpOCTb Nepefayn AaHHbIX,
AanbHOCTb CBA3NM WM nomexoyctondmeocTb. DR5 (SF7, 5.47kB) - makcumanbHas CcKOpoOCTb, MUHMMarbHas
panbHocTb; DRO (SF12, 0.25kB) - MUHMManbHasi CKOPOCTb, MakcuMarnbHas AanbHOCTb. [lepedeHb AOCTYMHbIX
CKOPOCTEWN 3aBMCUT OT BbIOpaHHOIO permoHa.

3apepxkKa Ha OTNpaBKy, CeK — BpeMsl 3a4epXXku (B CekyHAax) nepes OTrnpaBkoli nakeToB. [M03BOMNSIET OTNOXUTb
nepegavy nocrie opMmMpoBaHUS NOCLINKHA.

AQanTUBHbIN pPeXuUM — Mpu BKIOYEHUU aBTOMAaTMYECKU U3MeHsieT napametp HavanbHas ckopocTb Ha
ONTUManbHbIN, B 3aBUCMMOCTU OT KayecTBa CBA3U. YkazaHHas HayanbHasa CKOpoOCTb UCMOMb3YeTCs Kak CTapToBoe
3Ha4yeHue, C KOTOPOro Ha4YMHaETCs BbIOOP ONTUMArbHOMO pexuma.

Hanuune noprBepXxAaeHUs nepeAayym — Mpu BKIKOYEHUM YCTPOWCTBO OXWAAeT NoATBEpKAEHMEe OT cepBepa O
nonyyeHmun naketa. lNMpu OTCYTCTBUU NOATBEPXKAEHUS BLINOMHAET NOBTOPHYIO Nepeaadyy.
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5 Hactpolika npubopa

q)OpMI/IpOBaHVIe cooblweHus npu nponagaHMM nNUTaHuUA — MNpU BKIKOYEHUM NapamMmeTpa yCTpOVICTBO 6yp,eT
oTnpaBnATb coobLeHne Ha cepBep Npu nponagaHnn NUTaHUA.
OTAA
Hactpoiika npubopa — O X
—-MpuBop -
Pagvo wHTepdeiic obmeHa gaHHbIMK. [TapaMeTpbl paauoceTu
JKpaH
Yacel
= WHTepdericol
—1-R5485, Cnor 1, Slave Twun nogkaUeHns: Waoentudwkatop yerpoictea (DevEUI)
S OTAA - FF FF FF FF FF FF FFFF
MapameTpel Pervon: WaenTndukatop npunoxedna (AppEUI)
S PR T EUB68 - FF FF FF FF FF FF FF FF
—IBxoasl
- AHanoroesle HauanbHas ckopocTs: Kntou wudposanwa (AppKey)
4 [nckpeTrble DR4 (SF8, 3.125kB/) = FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
= Brixoasl
- AHanorosbie 3afepxKa Ha OTNPaBky, Cek:
- uckpeTHble 5
[] ApanTveHbIi pexum (ADR)
[] Hanmuwme noaTeepxaeHna nepegaun
[ ] ®opmmpoBaTs cooblueHMe Npu NOTEpe MUTaHMS
MpounTtats 3aKphITh
PucyHok 5.14
UpeHtudmkatop npunoxeHus (AppEUl) — yHukanmbHbln wugeHTudpmkatop npunoxeHus (64 6wura).

LlecTHaguaTtepuyHbIin - ko4, MO KOTOPOMY YCTPOWCTBO WAEHTUMMLMPYET NPUNOXEHWe, nNpuHMMaiollee W
obpabaTbiBatoLLiee fJaHHbIE C YCTPOWNCTBA.

Mpentudmkatop yctponcrea (DevEUI) — yHuKanbHbI nMaeHTUGUKATOP KOHEYHOro ycTpouncTBa (64 6uta).
LLlecTHaguaTepuyHbI Kof, N0 KOTOPOMY CeTb MAEHTUMULMPYET YCTPONCTBO NP NOAKIOYEHNN.

Kntou wucppoBaHusa (AppKey) — yHukanbHbIn kntod (128 6ut). NpegHasHaveH ons wmvdpoBaHusa nHdopmauun,
KoTopas byoer nepemaBaTbCst MO ceTU. [lOMmKeH XpaHUTbCS KOHMMAEHUMANbHO 1 coBnadaTb Ha YCTPOMCTBE U Ha
CTOpPOHe cepBepa.
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ABP
HacTtporika npuéopa - O X
—-MpuBop -
Pagno uHTepdeiic obmeHa gaHHbIMW. [TapaMeTpbl paauoceTu
JKpaH
Yacel
—+WHTepderico
—1-R5485, Cnor 1, Slave Twun nogkaUeHns: Waoentudwkatop yerpoictea (DevEUI)
S ABP - FF FF FF FF FF FF FFFF
=I-Lora, Cnot 2
MapameTpbl Pervon: Apnpec yctpoicTea (DevAddr)
Moayam pacuwimpenna EUB68 M FF FF FF FF
—IBxoasl
- AHanoroesle HauanbHas ckopocTs: CeaHcosblii kntou wudposadua (NwkSKey)
- AuckpeTrele DR4 (SF8, 3.125kB/c) = FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
= Brixoasl
- AHanoroesle 3ajep¥Ka Ha OTNPaBKy, Cek CeaHCoBbIA kKNou npunoxedna (AppSKey)
4 [IMckpeTHble 5 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
[] ApanTveHbIi pexum (ADR)
[] Hanmuwme noaTeepxaeHna nepegaun
[ ] ®opmmrpoeaTh cooblieHne Npu NoTepe NUTaHMA
MpouwuTate 3aKpbITh
PucyHok 5.15
Upentndmkarop ycrtpomcrtBa (DevEUI) — yHukanbHbI nageHtTudmkatop koHedHoro ycrtpounctsa (64 6wura).

UJeCTHaﬂ,LI,aTepW-IHI:IIZ KO, NO KOTOPOMY NpUnoxeHume M,El,eHTI/Id)MLIMpyeT yCTpOIZCTBO npu NOAKINHYEHNN.

Appec yctpounctBa (DevAddr) — nokanbHbIi CETEBOM agpec yCTponcTBa. Mcnonb3yeTca Ansg MapLipyTmM3aumm
coobLLeHnn 1 naeHTudrKauumn ycTpomcTea B xoge obMeHa gaHHbIMN.

CeaHcoBbI kntoy wudpoBaHus (NwkSKey) — ceteBoli ceaHcoBbin krtod (128 6uT). LLecTtHaguaTepuyHbin kog,
NPMMEHSEMbIN AN W poBaHMsA/paclunpoBKN JaHHBLIX MEXAY YCTPONCTBOM M CETEBLIM CEPBEPOM.

CeaHcoBbIn knto4 npunoxeHnsa (AppSKey) — npuknagHon ceaHcoBblv kntod (128 6ut). LecTHaguaTtepuyHbIn
Ko, ucnonb3yembln Ans WndpoBaHUa/paclunpoBKM OaHHbIX MeXay YCTPOWCTBOM M CETEBLIM CEPBEPOM, B
TEeYEeHNEe KOHKPETHOW CeCcCum CBA3N.

KHonka npO‘-WITaTb — CYUTbIBaAET BCE TeKyLUuMne napamMmeTpbl NOAKMHOYEHHOIO np|/|6opa.

KHonka 3akpbiTb — 3anucbiBaeT BBEeAEHHble MapameTpbl B npubop M 3akpbiBaeT OKHO HacTporku npubopa.
MapameTpbl BCTYNaOT B CUIY MOCHE nepesarpy3ku npudopa no NUTaHuo unm nocrne 3arpy3kvi nporpaMmmel B npuoop.

CeTteBble (nonb3oBaTenbCKMe) napamMmeTpbl

Pagwo uHTepdeic obmeHa AaHHbIMKW. CeTeBble (NONb30BATENLCKME) NapaMeTpsl

[Nepwop onpoca, M 100 Kon-eo NonbIToK: 2

TamayT oTBETA, MC: 100 CTatyc NOAKNOUEHWA: < He BhlGpaHa »

PucyHok 5.16

MNepuop onpoca, MC — BpeMEHHOI MHTEpBaJl, Yepes KOTOPbIN NOBTOPSIETCS OMNpPOC.
TanmayT oTBeTa, MC — BpeMsl, Mo UCTeYEHUM KOTOPOro MomMbITKa ONpoca CYMTAETCA HeyaauHO.

KonuyectBo nonbITOK — KOMMYECTBO MOBTOPOB 3anpoCcOB, MpU OTCYTCTBUM OTBETa OT OnpalvBaemoro
YCTPOWCTBA.
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5 Hactpolika npubopa

CTtaTyc nogkrnioyeHUss — ykasaHue OyneBcKoi MepeMeHHOW, B KOTOPYH 3amnucbiBaeTcsl CTaTyc MoaKioYeHu st
npubopa: 1 — cBsA3b C YCTPOWCTBOM ycTaHoBrneHa, 0 — CBsA3b C YCTPOWNCTBOM noTepsiHa. [NepemeHHast BbibrpaeTcs
B Tabnuue nepemMeHHbIX, KOTopasl Bbl3blIBAETCSA HAXKaTUEM KHOTKU «...»;

[Ons moaynsa LoRa rpynnoBon onpoc He nogaepxaH.

NMonb3oBaTenbCcKue nepemMeHHblIe

UTo6bl 106aBUTb NEPEMEHHYI0, HAXMWUTE Ha KHOMKY I . MNepemeHHasa 6yner nobaeneHa B Tabnuuy, Kak Ha
PVICYHKE HIXeE.

+ 10 X
HEpeL‘:\dN;iHOﬁ Tun pjiqpﬂe;a KommenTapu
ook Jopesooe |0 ||
Lora2 R Bynesckoe 1121

Lora3 R Bynesckoe 1122

Lorad R Bynesckoe 1123

PucyHok 5.17

MepemeHHbIM, o6aBNEHHbIM B MHTEpdelc Lora, K MMeHM aBToMaTnyeckn gobaBnsaeTcs NnocTuKC:

* R — ecnu B cBONCTBax NepemMeHHoN BbiopaHa OYHKLUUSA YTEHWUS;
+ W — ecnu B cBONCTBaxX NepemMeHHoW BbibpaHa pyHKUMSA 3anuncu.

YUToO6bl co3aaTb HECKONMbKO MEPEMEHHBIX CO CXOXMMKM HacTpOMKaMu UCMONb3yWTe TUPaXMpOBaHME MEPEMEHHOMN.
MNogpobHee TupaxmpoBaHue nepeMeHHbIX onncaHo B pa3gene Pexum Slave.

X

Onsa yoaneHus ns Tabnuubl cnegyeT BblAenvTb HEOBXOAMMYHO NEPEMEHHYIO U HaXaTb KHOMKY

CBouncTBa nepeMeHHOMU npubopa
CeolicTBa nepemeHHon npubopa HacTpanBaoTca cnpasa OT Tabnuupl.
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Wma: | Loral_R
Tun: | UenouncneHHoe v
Perucrp: | 1120
DYHKUMA JyTeHms: |HeT -
DyHKUWa zanuck: | Ja -
Konawuecteo perncrpoe: | 1 -
Mo koMaHae: < He BblfpaHa >

Cratyc: < He BblGpaHa >

l:l 3anvMck N0 W3MEHEHMWID

KomMmmeHTapui:

PucyHok 5.18

*  WUm#A nepemMeHHON — nms nepemeHHon npubopa (3agaeT nonb3oBaTesb);

*  Tun — TN nepemMeHHon npubopa: LeNno4YMCneHHbIN Ux ¢ NnaBakoLlen 3andaTou;

+ PerucTtp — agpec perucrpa nepeMeHHol npmbopa (3agaeT nonb3oBatens). [juanasoH JOCTYMHbIX agpecoB
yKa3saH B PyKOBOACTBE MO JKCnyarauunm npmbopa;

*  DyHKUUSA YTeHUs/(PpyHKLUNA 3anUCu — OTKIOYEHME UK BbIGop yHKUUN YTeHus/3anmcu;

+ Konun4yecTBO perncTpoB (TOMbKO ANs LENOYMCNEHHbIX NEPEMEHHbIX) — KONUYECTBO 3aHUMaEMbIX
nepemMeHHoOn perncTpoB: 1 nunu 2;

* [o komaHae — yka3aHue DyneBcKoWn NepeMeHHON, MO U3MEHEHUIO KOTOPOKW NPOUCXOAUT 3anyck YTeHus/
3anucu;

+ CraTyc — Ha3Ha4aeTcs LenovmcrieHHas nepeMeHHasi, B KoTopyto Byaert 3anmcaH kog owmnbKku, B criyyae ee
nosieneHus. NepemeHHas BbiIbupaeTcsa B Tabnuue nepeMeHHbIX, KOTopas Bbi3bIBAETCS HAXKaTueM KHOMKU
«...»;

* 3anucb No nameHeHuro (oTobpaxkaeTcs ToNbKo Npu Bbibope "PyHkumMaA 3anucK” = "[la") — ecnu ata
YHKUMS aKTUBMPOBAHA, TO B Cry4ae U3MeHeHUs 3Ha4eH1s NepeMEHHON MacTep UHULUUPYET 3anucb
3HayeHus nepemeHHou B Slave-yCTponcTBo;

+ KoMmeHTapum — TeKCTOBOE OnMcaHne nepemMmeHHon ans otobpaxkeHus B Tabnvue nepeMeHHbIX.

5.3.2 PaboTa no npotokony Modbus

O6wue ceBegeHus
[nsa yctpowncts B pexxume Master HeobxoamMmo BeiGpaTh NPOTOKON B HACTPOMKaXx.

Modbus Master nP200, NMNP100, NP102, UMNMN120 MP225, NP205, NMP103
lMepBoe nokoneHuve BTopoe nokoneHue
MopoepxmBaemMble NPOTOKOSbI Modbus RTU, Modbus ASCII Modbus RTU, Modbus ASCII
(BbIOMpPaETCS Nonb3oBaTenem) (BbIOMpPaEeTCs Nonb3oBaTenem)
Modbus TCP
MakcumanbsHoe konmyecTBo slave- 16 ansa kaxgoro nHtepderica 32 ons Bcex uHTepdencos
YCTPOUCTB
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Modbus Master

nP200, NMP100, NP102, UMMN120
lMepBoe nokoneHve

MP225, NMP205, NMNP103
BTopoe nokoneHue

MakcnmanbHoe KOnnM4ecTBo
3anpocos

255 nepeMeHHbIX ANnsa Kaxgoro
yCTpouncTBa

OpaHa nepemeHHas B 3aBUCUMOCTH
OT HacTpoek MOXXET COOTBETCTBOBATb
3anpocy YTeHus, 3anpocy 3anucu
nnun 3anpocy 4YTeHna n sanncu
0OQHOBPEMEHHO

192, HauuHas ¢ Bepcum Owen Logic
2.7.349 v Bepcun npowumsok: NMP205:
1.5.0, MP103: 1.7.0 64 (B bonee
paHHux Bepcusx 10)

OpHa nepeMeHHas B 3aBUCMMOCTM
OT HAaCTPOEK MOXET COOTBETCTBOBATb
nnbo 3anpocy YTeHus, Nnbo 3anpocy
3anvcu

I'Iop,p,ep>|<|<a rpynnoBbIX 3anpocos

MopoepxmBaeTtcsi, Ha4yMHasi ¢ Bepcum
Owen Logic 2.11 v Bepcui
npowwmsok: MP100: 3.08, NMP100
[M02]: 2.70, MP102: 2.70, MP200:
2.73, NMMM120: 2.73. Konnyectso
perncTpos B 3anpoce — 8o 48
(HacTpanBaemo)

MoponepxuBaeTcs, HaUnHasi ¢ BEpcum
Owen Logic 2.10 n Bepcui
npowwmBsok: [1P225: 1.9.0, MNMP205:
1.9.0, MP103: 1.11.0 KonunyecTso
perncTpos B 3anpoce — 4o 16
(HacTpavBaemo)

MoppepxuBaemble pyHkumMmM Modbus

0x01, 0x02, 0x03, 0x04, 0x05, 0x06,
OxOF, 0x10

0x01, 0x02, 0x03, 0x04, 0x06, OxOF,
0x10

I'Iop,p,epx(vl BaeMbl€ TUMbl AaHHbIX

Bool, Uint16, Uint32, Float

Bool, Uint16, Uint32, Float

Moppepkka n3aMeHeHus nopsigka
Oant/pernctpos

MonaepxuBaeTcs, BNMSET TOMNbKO Ha
nepemeHHble Tuna Float un Uint32

MopoaepxuBaeTcs, BNMSET TOMbKO HA
nepemeHHble Tvna Float n Uint32

Mopaepxka wupokoselaTensHoro | OTcyTcTByeT OtcyTcTBYeT
3anpoca (broadcast)
Moppepxka WwabnoHos onpoca MopnepxmBaercs MopaepxvBaeTcsa HauMHas C Bepcum

Owen Logic 2.10

HOJJ,ﬂepH(Ka ynpasneHuna onpocom

Ha ypoBHe ycTponcTtaa
(onpawmBaTtb/He onpalumBaTh) — CM.
napametp Onpoc

Ha ypoBHe 3anpoca — otnpaska no
GopOoHTY ByneBCcKon NnepeMeHHoM
(napametpbl 3anyck YTeHusi/3anyck
3anucu) + ranoyka 3anmcb nNo
M3MEHEeHUIo

Ha ypoBHe ycTponcTtea
(onpawwuBaTb/He onpalumBaTth) — CM.
napameTtp Onpoc

Ha ypoBHe 3anpoca — oTnpaska no
¢poHTY ByneBcKo NepeMeHHON
(napameTpbl 3anyck YTeHus/3anyck
3anucu) + ranoyka 3anucb no
M3MEHEeHUI

YnpaBsneHue xenaembiM Nepuoaom
onpoca

Ha ypoBHe ycTponcTtsa

Ha ypoBHe 3anpocos

Monaepka AMArHOCTUKA

Ha ypoBHe ycTponcTsa (ecTb CBA3b/
HeT cBs3n) — cM. napameTp CtaTtyc
Ha ypoBHe 3anpoca — Kof, ownbkm
Modbus -cm. napametp Ctatyc

Ha ypoBHe ycTponcTtsa (ecTb CBA3b/
HeT cBs3Un) — cM. napameTp CtaTtyc

Moppepxka Modbus TCP

OrcyTtcTByeT

MoponepxuBaetcs

Onpoc Bcex slave-ycTpoicTts
npoucxoauT nocrnegoBaTenbHO
(aKTMBHO TOMbBKO OAHO KMNMEHTCKOoe
coefMHeHune)

B pamkax coeamHeHuns 3anpocsl
OTNpPaBnsATCA NocrnegosaTenbHO
JonycTUMbIN AnanasoH Ans agpeca
slave-yctpowictea (Unit ID): 1...247

YcTtponcTBa B pexunme Slave onpeaenstoT NpoToKo aBTOMaTUYECKH.
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5 Hactpolika npubopa

Modbus Slave

npP200, NP100, NP102, UMNM120
lMepBoe nokoneHve

MP225, NMP205, NMNP103
Btopoe nokonexHue

MonaepxvBaembie NPOTOKONMbI

Modbus RTU, Modbus ASCII
(aBTOONpPEOeneHne — OTBET
oTnpaBnseTcsa B popmare 3anpoca)

Modbus RTU, Modbus ASCII
(aBTOOMpPEOENnEeHne — oTBET
oTnpaenseTcs B hopmare 3anpoca)
Modbus TCP

Mopenb obnactn namsaTu

Obuwas, ¢ HanoxeHuewm input/holding
perncTpoB

O6uwas, ¢ HanoxeHuewm input/holding
perncTpoB

O6bEM NnamaATH

64 peructpa (128 6anT)

1020 pernctpos (2040 6anT)

I'Iop,,qepx(Ka rpynnoBbiX 3anpocos

nognepXmBaeTtcd oes NCKYCCTBEHHbIX

orpaHuyeHun

MoponepxuBaemble hyHkUmMmM Modbus

0x01, 0x02, 0x03, 0x04, 0x05, 0x06,
OxOF, 0x10

0x03, 0x04, 0x06, OxOF, 0x10, 0x14,
0x15

Pabota ¢ butoBBIMM Mackamu

MapameTpbl GUTOBON Macku MoryT
unTaTbca Kak pyHkumen 0x03, Tak n
0x01 — B aTOM Cry4ae Homep
perncTpa HyXHO YMHOXUTb Ha 16 n
npnbaBuTe Homep BuTa

MapameTpbl GUTOBOM MACKN MOXHO
npounTaTb TONbKO hyHKLMen 0x03

MopaepxmMBaemble TUMbl AaHHbIX

Uint16, Float

Uint16, Float

Monaepkka M3MeHeHUs nopsiaka
Gant/pernctpos

MonnepxvBaeTcs, HO BMUSAET TOMNbKO
Ha CMCTEeMHble NepeMeHHble Tuna
Float n Uint32

He nopaepxusaetca. [Npu onpoce
nepemMeHHbIX, 3aHMMalLLMMK OBa U
bonee perucTtpa criegyer
ncnonb3oBaTh cregyoLme
HaCTPOWKK:
* nopsgok 6anT — cTapwmm
anTom Bnepea
*  MopsaoK PErncTpoB —
MIiagwmM permcTpom Bnepes

Moaaepkka LMPOKOBELLATENBHOMO
3anpoca (broadcast)

MoagepxvBaeTcs

He noagepxmsaetcs

Moppepxka Modbus TCP

He nogaepxusaetcs

MoppepxmBaetcs, oo 4
OOHOBPEMEHHbIX KITMEHTCKMX
NOAKIYEHWI (MAToE —
He3aBMCMMOE 1 3ape3epBMPOBAHO
nog Owen Cloud)

Unit ID B 3anpoce He BanuaupyeTcsi

Moppepxka RETAIN

Bce ceTteBble nepemMeHHble Bcerga
ABNAKTCA SHeproHe3aBUMCMMbIMU

HauuHas c Bepcun Owen Logic 2.9 —
3HEProHe3aBUCUMOCTb KaXaomn
CeTeBOW NepeMeHHON
HacTpamnBaeTcs norb3oBarenem

B 6onee paHHuX Bepcusix: Bce
ceTeBble NepeMeHHble Bcerga
ABMAKOTCS 3HEProHEe3aBNCUMbIMM

Mopoepkka akcnopTta KapTbl
perncTpos

MopnepxmBaercs akcnopT B Owen
OPC Server, OwenCloud n .csv-
dann

MopaepxmBaetca akcnopT B Owen
OPC Server, OwenCloud n .csv-
ann

[na opraHnsaumm obmeHa JaHHbIMM B CETU Yepes3 UHTepdenc ceasm Heobxogmm MacTtep ceTu — yCTPOWCTBO B
pexmme Master. OcHoBHas oyHKUMSA MacTtepa ceTn — MHMuumnpoBaTb OOMEH AaHHbIMM.

Ha nvHuun cBa3u gonyckaeTca Hannyne TonbKo OAHOro YCTPOMCTBa B pexume Master.

Konu4yectBo MHTEpchencoB cBA3U

KonnyectBo uHTepdencoB cBsA3n npubopa 3aBUCUT OT KOMUYECTBO CIOTOB MOLKITHOYEHUS.

Ecnn npubop

nognoepxwuesaet pa60Ty Ao OByX I/IHTep(beIZCOB CBA3N, TO UX MOXHO HacCTpOUTb Ha pa60Ty B ABYX He3aBUCUMbIX

ceT4ax.

CraHpapTHble koAbl owmnbok Modbus

* 01 — npuHATBIN KOA PYHKLUUN HE MOXET BbITb 06paboTaH;
» 02 — agpec faHHbIX, yKa3aHHbIW B 3anpoce, HEAOCTYNEH;
+ 03 — 3HayeHMe B Nnore AaHHbIX 3anpoca, ABNSAETCs HEAOMYCTUMOW BENUYMHON.
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®DYHKUMM N 06NnacTu faHHbIX

Mpu 3anpoce Master obpallaetcs k ogHoM U3 obnacren namAaTu Slave ¢ NOMOLWbIO (byHKUMKU. O6nacTb NnamATU
XapakTepu3yeTcs TUMOM XPAHSLLUXCS B HEW 3HAYEHUN (OUTLI/PErncTpbl) 1 TUMOM AOCTYNa (TOMNbKO YTEHNE/MTEHME 1
3anuchb).

Tabnuua 5.1 — O6nactu gaHHbIX npotokona Modbus

O6nacTb AaHHbIX O6o3HavyeHue Tun paHHbIX Twun goctyna
Coils (Peructpbl donaros) 0x bynesbin YrteHune/3anuch
Discrete Inputs (dnckpeTHble BXoAabl) 1x bynesbin TonbKo YTeHne
Input Registers (Peructpbl BBOAA) 3x LlenoyncneHHsin TonbKo YTeHUe
Holding Registers (Pernctpbi 4x LlenouncneHHbin YUTteHune/3anucb
XpaHeHus1)

Kaxxgas obnacTtb naMaTn COCTOUT U3 onpeaeneHHoro (3aBUCsLLLEro OT KOHKPETHOrO YCTPOMCTBA) KONMYEeCTBa sveek.
Kaxgas suverika MMeeT yHuKanbHbIA agpec. [ns KOHUrypmpyeMbiX YCTPOWCTB MPOM3BOAMTENDL MpeaocTaBnsiet
KapTy permcTpoB, B KOTOPOW COAEPXKUTCHA MHAOPMALMA O COOTBETCTBUM NapamMeTpoB YyCTPOWCTBA M UX agpecos.
[ns nporpaMMmupyembix YCTPOWCTB Morb3oBaTernb hopMUPYET Takylo KapTy CamMOCTOATENbHO C MOMOLLLI cpeabl
nporpaMmmmnpoBaHus. CyLLEeCTBYOT YCTPONCTBA, B KOTOPbIX COYETAOTCA 00a pacCMOTPEHHbIX Cry4vasi — y UX KapTbl
pPeErncTpoB ectb (PMKCMPOBaAHHAS 4aCTb U 4acCTb, KOTOPYK MNOMNb30OBaTefb MOXET AOMOMHUTL B COOTBETCTBMM CO
CBOEW 3aa4ven .

B HekoTopbIX yCcTponcTBax obnactv namaTi HanoxeHbl Apyr Ha gpyra (Hanpumep, 0x u 4x) — T. €. nonb3oBaTernb
cMOoXeT obpalLaTbCst pa3HbiMU (OYHKLUSMU K OOHVUM U TeM e pernctpam.

DyHKUMA onpegensdeT onepaumio (4TeHwe/3anucb) M obrnacTb namsaTh, C KOTopon aTa onepaums 6yger
npounssegeHa.

Tabnuua 5.2 — OcHoBHble yHKUuK npoTtokona Modbus

Koa cbyHKuun Uma dbyHKUum BbinonHsaemasa KomaHaa
1 (0x01) Read Coil Status YTeHne 3HaYeHunin N3 HECKOMbKNX PErMcTpoB cnaros
2 (0x02) Read Discrete Inputs | YTeHune 3Ha4YeHUIN N3 HECKOMNBKUX AUCKPETHBIX BXOA40B
3 (0x03) Read Holding Registers |YTeHne 3HauYeHWIA U3 HECKOMNbKUX PEMMCTPOB XpaHEeHUs
4 (0x04) Read Input Registers | YTeHne 3HaueHUIn N3 HECKONBbKNX PErMcTpoB BBOAA
5 (0x05) Force Single Caoil 3anucbk 3HadYeH s B 0AWNH perncTp dnara
6 (0x06) Preset Single Register |3anuncb 3Ha4yeHNs B OOUH PErUCTP XpPaHEHUS
15 (OxOF) Force Multiple Coils 3an1ck 3Ha4YeHW B HECKOSbKO PerncTpor draros
16 (0x10) Preset Multiple Registers | 3an1ck 3Ha4eHWI B HECKONBKO PErMCTPOB XpaHEHUS

B pasnunuHbIX JOKyMeHTax MAeHTU4YHble 0603Ha4YeHUs MOryT MMETb PasHblili CMbICI B 3aBMCUMOCTM OT KOHTEKCTa.
Hanpumep, npedmkc 0X 4acTo MCNOMb3YOT Kak ykasaHue Ha LWeCTHaALaTEPUYHYHO CUCTEMY CUHUCIIEHUS], MOSTOMY B
ogHom cnyvae 0x30 moxeT ob6o3HayaTh «30-1 6uMT obnactm namsitu coils», a B gpyrom — «agpec 30 B
wectHaguatepuyHon (HEX) cucteme cuncnennsa» (npu 9TOM AaHHbIN aapec MOXeT OTHOCUTLCS K nobon obnacTtu
namsaTu).

Onpoc Slave MOXeT 6bITb OAUHOYHBLIM UNKU rpynnoBbIM. [1py oguHOYHOM onpoce Master cunMTbiBaeT Kaxabln U3
napameTpoB Slave oTaenbHOM KoMaHOoMN.

Mpu rpynnoBom onpoce Master cuMTbIBaeT 04HOW KOMaHAoW cpasy HeCKONbKO NapaMeTpoB, YbW afpeca B KapTe
PerncTpoB pacrnofioXeHbl CTPOro MNOCMefoBaTenbHO M He MMEIOT paspbiBoB. [pynmnoBoii onpoc no3sonsieT
YMEeHbLINTb Tpaduk B CETU M BPeEMS, 3aTpauMBaemMoe Ha OMpoC YCTPOWCTBA, HO B HEKOTOPbIX Cryvasix ero
NnpUMeHeHe HEBO3MOXXHO (UM BO3MOXHO C OrpaHnYeHUsIMUN) U3-3a MHAMBUOYanbHbIX 0COGEHHOCTeN npubopa.

Bpewms onpoca n Tanm-ayT oTBeTa

Mpnbop dopmupyeT 3anpockl C NEPUOANYHOCTLIO, 3a4aHHON B napameTpax onpawumsaemoro ycrpovictsa Mepuon
onpoca. Bpems oxuaaHua oTBeTa Ha 3anpoc 3agaetcs B napameTpe TanmmayT oTBeTa. Ecnv 3a 310 Bpemsi OoTBeT
He nocTynaert, To npubop nostoput 3anpoc N pas, rae N — napametp Kon-Bo nonbITok. [Mpu OoTCyTCTBMM OTBETA
nepemeHHas CtaTtyc npumet 3HadeHue O (False).
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Tunbl ceTeBbIX nepemMeHHbLIX

Twun AaHHbIX Pa3mep B pexume Slave Pa3smep B pexume Master

LlenouncrneHHbin UINT 16 6uT (1 perncTp) 16 6uT (1 peructp)
UDINT - 32 6uTta (2 peructpa)

C nnaBatoLuen 3anaTom REAL 32 6ura (2 pernctpa) 32 6uta (2 peructpa)

Bynesckui BOOL - 16ut

Mopsaaok perucTpoB U NopAAoK 6anT

Mpn pabote npubopa B pexume Slave HaCTpPOWKM Mopsigka crefoBaHUMS PerncTpos/0anT BAUSIOT TOMBKO Ha
cuuTbiBaHMe MacTepom CUCTEMHbIX CETEBbIX NEPEMEHHbIX C NMaBaloLLEN 3ansaTon (aHanorosble BXoAbl/BbIX0Abl).
[ns nonb3oBaTenbCKMX CETEBLIX MEPEMEHHbIX B pexume Slave AaHHble Bcerga nepegatorcs B hopmare:

+ CTapLumm permcTpom Bnepea— Her;
* Crapwwum baritom Bnepeg— aa.

ABTOnoAcTponKa BpeMeHU LiuKIa nporpaMmmbl

Mpubopbl MOryT noacTpauBatb Bpemsi paboTbl LMKNa MporpaMmbl B 3aBUMCUMOCTU OT CIIOXKHOCTW anroputma.
ABTOMNOACTPOMKAa BpPEMEHW LMKNa MnporpaMMbl BrvsieT Ha paboTy WHTepdoeiica CBA3M, TakK Kak 3anpochbl
06pabaTbiBaloTCS B OCTaBLUEECS MOCE BbINOSIHEHWS! MPOrpaMMbl BpeMS! LMKna.

CornacHo anropuTMmy NMoACcTPOMKM BpEMEHMU LuKa, MMHMManbHoe Yncro BeizoBoB Master coctaensieT go 50 pas B
cekyHay. Ecnu Master He ycneBaeT onpocuTb BCe YCTPOMCTBA, TO HEOBXOANMO BHECTU M3MEHEHMWs! B anropuTM Ans
ONTUMU3aLIMKN KONUYECTBA 3arnpocoB.

Mepuop onpoca u npaBuna ero HasHa4YeHUs

MpunGop Bce 3anpockl CTaBUT B odepenb. Ecnu ouepenb kopoTkas, To Npubop BLINOMHUT BCE LWKIbI 3anpoca-oTBeTa
N OCTAHOBUTCA B OXWOAHUW MNOKa He NOAOWAET K KOHLY 3afaHHblil nepuop. Ecnv odepedb AnvHHAs U He
yKnagblBaeTcs B 3afaHHbI nepuog, To npnbop 6yaeTt onpalumeaTte Bce Heo6XoamMMble NapameTpbl C MakCMMaribHO
BO3MOXHbIM NEPUOAOM, HO 3TOT nepuog GyaeT Gorblue 3a4aHHOMo B HACTPOMKaX.

BpemeHHas avarpamma onpoca:

MHTEpBan
TanmayT Mexny
oTBETA 3anpocamu
sani ote1 3an2 o182 3ani ol

nepuog onpoca

PucyHok 5.19

Ons makcumansHon ckopoctu 115200 6ut/c onpoc AByx nepemMeHHbix Tuna FLOAT B «uaeanbHbIX» YCOBUSX
(kopoTKasi NIMHWS CBA3U, OTCYTCTBME NOMEX) Y OOAHOro NOAYNHEHHOMO YCTPOMCTBA CneayeT YCTaHOBUTD:

* BpeMms oTBeTa OT Hayana 3anpoca — 2,64 Mmc;
e CcneayroLMin 3anNpoc HaYMHaEeTCs He paHblue, YeM Yepe3 12 Mc;
» 0buee Bpemsi Ha 3anpoc 1 peructpa FLOAT - 3,4 Mmc.

B BbillenepevmcneHHbIX YCnoBusix, Npubop cMOXeT oTnpaBnsaTb 83 3anpoca B cekyHay. [aHHOe 3HayveHue
cnpaeeanveo u Ans Apyrux npubopoB ¢ NogoOHbIMM BpeMEHHbIMU XapakTepucTukamu. B npouecce paspaboTtku
anropuTma, Korga norvka yCrioxXHsIeTcsl, TO yBENUYMBAETCH BpeMS LMKIa 1 KONMYECTBO 3anpocoB 3a cekyHay byaer
CHUXaTbCH.

3HadyeHMe nepuoga onpoca 3aBuMCUT OT anropuTma, Kak 4acto WM KakMe mnapameTpbl Hago onpawmeathb.
PekomeHayeTca BbICTaBNATb nepuof onpoca paeBHbiM 1 ¢. B atom cnyyae npubop cmoxeT onpocutb o 50
nepemMeHHbIX.

Mopsaok onpoca HECKONbKUX YCTPOMUCTB Ha LUMHEe

YCTpoWCcTBa ONpaLlMBalOTCA COrnacHo chopmMupoBaHHon odepenmn. Onpoc NpoMCXOaMT OT HAaMMEHbLUEro agpeca K
Hambonblemy. B npumepe Ha unnocTpauum Hwke nepebiM ByAeT ONPOLLEHO YCTPONCTBO C agpecom 8, nocrnegHum
— c agpecom 32.
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—1-{R5485, Crot 1, Master:
NET100(NET1D). 16
My 110-X.8F%, 8
CMi2, 32

PucyHok 5.20

MoxHo 3agaBaTb pasHbiil Mepuog onpoca MOAYMHEHHbLIX YCTPOWCTB. KOHKpeTHoe 3HayeHue OyaeT 3aBuceTb OT
pewlaemon 3agadu.

Pacuyet agpeca n 6uta ans cuntbiBaHuA byneson nepeMmeHHon B pexume Master

B HekoTOpbIx crnyyasx TpebyeTcs BblMMCNNTL agpec perncrtpa M Homep BuTa nogyvMHeHHoro ycTtpounctea. [Ons
onpegeneHus agpeca peructpa M Homepa OuTa u3 JOKyMeHTauMm Ha onpawmBaemMbini npubop Gepetcs
pacnosnoxeHue GUToBON NepeMeHHoON, Hanpumep, bum 1400, nanee cnegyer:

1. Bbiumcnutb agpec peructpa: 1400 + 16 = 87.
2. Bbluncnutb Homep 6uta 1400 mod 16 = 8.

Mony4yeHHble agpec 1 HoMep BBOAATCS B nonsa «Pernctp» un «but» Bo BpeMsi HaCTPOMKKM orpoca yCTPponcTea.

+OX# e
Ams: Var1
MimAa nepemeHHON Apnpec perucTpa KommeHTapuii
Twn:  Bynesckoe -
I " I R
Pervcrp: 87 BuT: 0
OyHKUMA uteHms: | 0x01 -
DOyHrumMA 3anmck: Ox05 -

3anucb No N3MEHEHWHD

PucyHok 5.21
5.3.2.1 Pexxum Master

B pexvme Master npubop onpaluvBaeT NOAKIMIOYEHHbIE NO MHTepdency Apyrve nogyuHeHHble ycTponcTea. [Ans
onpoca OAHOTUMHBLIX NapaMeTPOB NoAKNtoHaeMblx Slave-yCTponcTB 4OCTYNEH rPyNNoOBOW ONpoc.

[nsa onpoca cneagyet no6aBuTb U HAaCTPOUTb YCTpoOMCTBA. YTOObLI A06aBUTL yCTponcTBO Haxmute KM Ha nmsa
nHTepdenca Master B okHe HacTponku npubopa - onsa npubopoB MEepBOro MOKOMEHWsl, UM Ha NyHKT Mactep
Modbus ans npnbopos BTOporo nokoneHus, u Boibepute [lo6aBUTL YCTPONCTBO B KOHTEKCTHOM MEHHO.
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= TNpubop
- [IACKPETHO-@HaN0or0BbIE BXO b
#} AHaANOroBbIE BBIXOAbI
#BbICTpbIE AWCKPETHBIE BXOAbI
# [IMCKPETHBIE BXOAbI
[Monb3oBaTENRCKME CEETOAMOAEI (FN)
# IMCKPETHBIE BbIXOAbI
- OwenCloud
Noruka
Modbus Slave
Hactporikm nopta R5-485 1
Hactporiku nopta R5-485 2

= TNpubop batapes
SKpaH Hactpoiikv nprbéopa
Hacel Cratyc npuGopa

= WHTepdercel

Apxue

RS485’ Cnot 1’ Master. 5 - +-Yackl pedanbHOIO BpeMeHH
Moaynu pacumpenms | T AoGasute ycrpoiicreo Wacren Modbur

JeBaeute us Wabnonoe., | | 1 e + [o6asuts yCTpoiicTEe

= Bxoapl
#  3amenuTe uHTepdeiic [
X Yoanute wntepdeiic Hacel

CeTeBble HaCTPOHKK

- [AuckpeTHble Jobaente 1z WabnoHoe...

= Brixoasl

& IncKpeTHbIe Mogynu paclumMpeHma

PucyHok 5.22 — [lo6aBUTb YyCTPOUCTBO B MHTepcenc PucyHok 5.23 — [lobaBuTb yCTPONCTBO B NHTEepdenc
npu6opa nepBoro NOKONeHusi npuéopa BTOPOro nNoKorneHus

[loGaBneHHoe ycTpoicTBO GyaeT oTobpaxkeHo B AepeBe B BUae HOBOW BETKW AN COOTBETCTBYIOLLENO UHTepdeiica.

HanmeHoBaHMe yCcTpoOMCTBa COCTOMT M3 UMEHU, agpeca YCTPOMCTBA U UHTepdenca cBasu (ons npubopoB BTOPOro
nokoneHus).

= WHTepdeicol #-Yackl peanbHOTo BPEMEHK
=1-RS485, Cnot 1, Master --Mactep Modbus
' YerpoiictBo-1, RS1-485, 1
PucyHok 5.24 — [lobaBneHHoe yCTpOMCTBO B PucyHok 5.25 — [lo6aBneHHoe YyCTPONCTBO B
nHTepcenc npuéopa NepBoro NOKONeHUs nHTepdenc npubéopa BTOPOro NOKoneHus

FpynnoBoun onpoc

lpynnoBon onpoc NO3BOMSIET CYUTATL Cpa3y HECKOMNbKO PEerMcTpoB OAHOW KOMaHOow. MakcrmanbHOe KOnMyecTBO
pPerncTpoB B rpynnoBOM OMnpoce 3aBUCUT OT obbeMa Gydoepa ycTpoincTBa, Tuna npotokona Modbus n dyHkumm
yTeHus/3anucun. [ns ycTpoWCTB NepBOro MOKOMEHUS MakKCuMarbHbI pasmep rpynnoBOro onpoca cocTtasnser 48

PerncTpoB, AN YCTPOWCTB BTOPOro MokorneHust - 16 pernctpos. dopMupoBaHue rpynnoBoro onpoca noayvHsAeTcs
criegytoLwyM npasunam:

1. [MepemeHHble JOMKHBI pacrnonaratsCs B KapTe PErMCcTPOB CTPOro nocrneaoBatensHo — 6es Npornyckos U
He3a[eCTBOBAHHbIX PEMMCTPOB/GUT MeXaY HAMU.

2. Y nepeMeHHbIX B ONPOCe AOIMKHbI ObIThb yKa3aHbl OAMHAKOBbI KOAbl OYHKUUIA YTEHUS/3anncu.
UcknroueHue: dpyHkummn 0x05 1 0x06 He gonyckatoTes - rpynnoBble 3anpochl AN HAX HE NOOAEPKMBAOTCS.

3. TlepemeHHble 0GLEAUHSIOTCS B FPYMNMNOBOM ONPOC NpW OAMHAKOBOM TUMe onpoca rno nepuogy, no koMmaHae
UMK MO U3MEHEHMUIO.

4. B rpynnoBoit onpoc oGbeanHAOTCS TONbKO NEPeEMEHHbIE COBMECTUMOIO pasMepa:

+ ByneBckue nepemMeHHble — TOSbKO C ByNEBCKUMMU.
* LenouncneHHble (1 perncTp) — TOmbKO C LieriovYncneHHsiMu (1 pernctp).
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5 Hactpolika npubopa

* LenouyucneHHble (2 perncrtpa) — C LENoOYUCHEHHbIMU (2 pernctpa) U nepeMeHHbIMU C
nnaBatoLLen 3ansaTon.

* C nnaBawowen 3anATON — C LENOYUCTIEHHBbIMU (2 perucTpa) U ¢ NneEpeMEHHbIMU C NaBatoLLen
3andaTon.

[ns MMHUMM3aLMKN BPEMEHU NOMYYEHNS AaHHBIX CO BCEX YCTPONCTB PEKOMEHOYETCS:

* ©CInu OfHO MIN HecKorbKo Slave-yCTponcTB He NOAKMoYEHbI UM HEQOCTYMHbI, TO pEKOMeHAyeTCs
npenycMOoTpeTb B NporpaMme GroKMpoBKY onpoca 3TUX YCTPOWCTB UM COKPaTUTb 4O MUHUMYMa napameTp
«TarimayT oTBeTa» Anst 3TUX yCTPoOncTB. B NpoTnBHOM crnyyae BpeMsi onpoca ByaeT pactu
NPOMNOPLMOHANbHO KONMYeCTBY HEMOAKMIOYEHHbLIX YCTPOWMCTRB M BENMYMHE YCTAaHOBMEHHOrO napameTpa
«TanmayT oTBETa» ANS 9TUX YCTPONCTB;

* BO BpeMms yCTaHOBKM NapameTpa «VHTepBan Mexay 3anpocamu» criefyeT y4umTbiBaTb KonmdecTBo Slave-
YCTPOWCTB U1 obLLee konmdecTBo 3anpocoB. Ecnn Bpems 06paboTkm Bcex 3anpocoB 3aHMMaeT GonbLue
BPEMEHW, YeM YCTaHOBIMEHO NapaMeTpoM «/HTepBan mexay 3anpocamMmy, To faHHbIA napaMeTp byaet
UrHOPUPOBATLCS.

,D,OI'IyCKaeTCFl ncnonb3oBaHMe OANHaKOBbLIX agpecoB N UMEH NepeMeHHbIX O5A KaXXaoro yCTpOﬁCTBa.

Pexxum Master ans npubopoB nepBoro NokKoreHus
NMPUMEYAHUE
m Cnmcok npnbopoB NepBOro 1 BTOPOro NokoreHus cM. B pasaene O nporpamMmme.

MapameTpbl onpawiMBaeMoro ycTpoucraa

[ns n3MeHeHus1 napameTpoB YCTPOWCTBA CREAYET HaxaTb Ha €ro HaMMeHOBaHWe B JEPEBE HAaCTPOEK — B MpaBon
4acTu OKHa HacTpoek nNpubopa oTobpassaTcs napameTpsbi.

Ams: YcTpo#cTeo Cratyc: | < He BolbpaHa >
Anpec: 16 Onpoc: | < He BblbpaHa =
Mepwoga onpoca, Mc: 100 lpynnuposats sanpocel:  [a -
TalimayT oTEETa, MC: 100 Kon-s0 pervcTpoe B sanpoce: 16
Kon-g0 nonsimok: 3
Mopaaok HadT: Crapwwm GaiTom BEnepes, CTapwum perucTpom Enepeg
Float: 2 1 4 3
KomMmmeHTapuia
PucyHok 5.26

*  WUma — umsa yctpoincTea Ana otobpakeHns B epeBe HaCTPOEK,;

+ Apapec — ceTeBoW agpec YCTPOUCTBa;

* [epuop onpoca, MC — BpeMEHHOW MHTEpPBarI, Yepes KOTOpbI NOBTOpSieTCs onpoc. [JonyCTUMbIN AnanasoH
ot 0 go 65535 mc;

+ TawumayT oTBeTa, MC — BPEMS, M0 NCTEYEHMNM KOTOPOrO MNOMbITKa ONpoca CYMTAETCSt HEYAauYHOMN.
Honyctumbin gnanasoH ot 0 oo 65535 mc. TarimayT oTBeTa pekoMeHayeTcs 3agaBaTth B gnanasoHe 300-500
MC;

* Kon-Bo nonbITOK — KOMMMYECTBO HeyAa4yHbIX MOMNbITOK ONpoca, NPy OOCTMKEHUN KOTOPOIo N3MEHSETCS
Crartyc ycTtponictea. [lonyctumbin ananasoH ot 0 go 255;

+ CTaTyc — ykasaHue ByneBcKkoi NnepeMeHHON, B KOTOPYIO 3anucbiBaeTcs ctaTyc npubopa: 1 — yCTponcTBO
YHKUMOHMPYET HopMarnbHO, 0 — CBSA3b C YCTPONCTBOM NoTepsiHa. [epemeHHas BbibupaeTcs B Tabnuue
NnepeMeHHbIX, KOTOpas BbI3bIBAETCH HAXXATUEM KHOMKMN «...»;

+ Onpoc — ykasaHue ByneBCKON NepeMeHHON, KoTopas onpeaensaeT 4OCTyn K onpocy: 0 — 3anpeT onpoca, 1
— paspelueHue onpoca. [NepemeHHasi BbibupaeTcsi B Tabnvue nepeMeHHbIX, KOTopasi Bbi3bIBaeTCs
HaXaTnem KHOMKU «...»,

NPUMEYAHUE
lMpuBasaHHble kK NapameTpam CtaTtyc n Onpoc nepemMeHHbIe MOXHO MCMOoNb30BaTh B NOrvke paboThbl
nporpamMmbil.

+ [pynnupoBaTtb 3anpockl — onpoc 6ornee ogHOM NepeMeHHOWN;
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* Konu4yectBO peructpoB B 3anpoce — o1 2 0 48;

* Mopspok 6anT — onpegensieT oMepegHOCTb CrefoBaHnst 6aToB B NAKeTe;

+ CTapwmm permcTpom Bnepeg — ornpeaensieT oMepeaHoCTb NOChINKM PErMCTPOB BO BpeMst paboThbl C
OBYXPErMcTpoBbIMU NEPEMEHHBIMY;

+ Crapwum 6anTom Bnepen — onpeaensieT o4epeaHoCTb crieqoBaHns 6aiToB B MOCKISIKE;

+ KommeHTapui — TekcToBOE onncaHne yCTponcTBa.

Mpumep
TpebyeTtcs cuntatb Yncno «—250.123».

B 3aBMCMMOCTM OT HacTpoOWKkM Mopsigka CrefoBaHWs pPernctpoB/6antT oHo Oyder nepedaBaTbCs pasfvMyHbIM
obpasom.

HacTtpowka nopsigka cnegoBaHus peructpoB/6anT lNMepepaBaemMoe 4ncno

Mnagwwin 6ant CrapLunii 6ant Mnapawwit 6ant CrapLumin 6ant
MNoprack Gant: Crapwwm 6aidTom Bnepepg Crapwwm perucTpom enepes v te v !
Foat ! - : : 01111101 00011111 01111010 11000011
: Mnagwmwii peructp CrapLunin peructp I

PucyHok 5.27 PucyHOK 5.28

CrapLunin 6ant Mnagwmwit 6ant CrapLunii 6ant Mnagwmwii 6ant
Nopaaok Gai: [ Crapwwkm SaiATom enepes Crapwwm pervctpoM enepes ! v tr v !
Foat 2 1 : : 00011111 01111101 11000011 01111010
: Mnagwmwii peructp CrapLunin peructp I

P 5.29
MeyHoK PucyHok 5.30

Mnagwmuit 6ant CrapLunii 6ant Mnagawwit 6ant CrapLumin 6ant
Mopsraok BaiT: Crapwum BaiAToM BNepes ¥ CTaplinm perdcTpoM Bnepes v v v !
Floa: 3 : ‘ 2 01111010 11000011 01111101 00011111
: CrapLuii peructp Mnagwmwii peructp I
PucyHok 5.31 PucyHOK 5.32
CrapLunin 6ant Mnaawmwit 6ant CrapLunii 6ant MnagLwmwii 6ant
MNopagok 6awt: [ Craplwwvm GadTomM Bnepes I CTaplumm perdcTpom Bnepe v t v !
Float 4 3 2 1 11000011 01111010 00011111 01111101
: CrapLuuii peructp Mnagwwii peructp I
PucyHok 5.33

PucyHok 5.34

I'IepeMeHHble onpawumBaemMoro yCTpOﬁCTBa
B HMXKHEN YacTn OkHa pacnonaraeTtcs Tabnmua nepeMeHHbIX onpaLllMBaeMoro yCTponCcTea.

UTo6bl 106aBUTb NEPEMEHHYI0, CredyeT HaxaTb KHOTKY I . MNepemeHHast ByaeT nomelleHa B Tabnuuy, kak Ha
PUCYHKE HIUXeE.

+OX #
Virs Anpec KommeHTapui
nepemMeHHon perucTpa
T T B —
Var2 LUenouncnerHoe 513

PucyHok 5.35

[inst yaaneHust n3 TabnuLbl CrieayeT BblenuTb HEOBXOAMMYIO NEPEMEHHYIO U HaXaTb KHOMKY <.
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YTtob6bl co3aaTb HECKOMbKO nepemMeHHbIX CO CXOXNMU HaCTp0l7|KaMl/I, cnenyetr Bbl6paTb nepemMeHHyr B Tabnuue n

HaxaTb KHOMKY I_I:I TupaxupoBatb.
m NMPUMEYAHUE

MogpobHee TupaxxmpoBaHMe NepeMeHHbIX onMcaHo B pasaene Pexum Slave.
CBoucTBa ceTeBbIX NepeMeHHbIX OnpalinBaemMoro ycTpomcrea

Wran: Varl
Tun: | UenowicnenHoe -
Peructp: 515
Pyrripna utenan: | 03 -
Pynkimn samack: | 06 -

JENKCH N0 KIMEHEHIHD

KonwuecTeo pervcTpos: -

JanycK YTEHWA: ApaHa =

1
1
2
3anyck sanvck: | = He BelBpada

Cratyc: | <He BolfpaHa »

KormeHTapIiA:

PucyHok 5.36

CgoWicTBa NnepeMeHHOM ornpaLlnMBaemMoro yCTponcTBa HacTpanBatoTcs cnpaea oT Tabnuupl:
* WNmA nepeMeHHON — HanMeHoBaHWE AN 0TOOBpaxeHust B Tabnuue nepeMeHHbIX;

NMPUMEYAHUE
CosgaHue nepeMeHHbIX C O4MHAKOBbIMU MMEHAMWN HE PEKOMEHAYETCS.
e Tun — TMN NnepeMeHHON:; OyNeBCKNI, LLEeNOYMNCIIEHHbIN UK C NNaBaloLLEN 3anaToun;
+ BuTt (TONbKO ANs nepeMeHHbIX 6yneBCKOro Tuna) — Homep 6uta Ang YTeHus;
* PerucTtp/Aapec perucrtpa — 3HadeHWe perncrpa, kK KoTopomy obpataercs npubop, oTobpaxaeTtcs B

Tabnuue;
*  ®OYHKUMA YTEeHUsA/(PYHKUUA 3anmMcu — OTKNIOYEHME Unu BbIBOp byHKUMM 3anucu/yTeHus;
NMPUMEYAHUE

3anucb No N3MeHeHUIo — ecnu aTa (OYHKUMSA akTUBUPOBaHA, TO B Clyvae U3MeHeHUs 3Ha4eHUs
nepemMeHHON MacTep MHULMUPYET 3anncb 3HaYEHNs1 NepeMeHHON B Slave-yCTponcTBO.

* Konu4yectBo (TONBLKO ANSA LLENOYNCIEHHbIX NepPeMeHHbIX) — KONMYeCTBO 3aHMMaeMbIX NepeMeHHON
perncTpos: 1 unu 2;

+ 3anyck 4YTeHWs1 — Ha3HayaeTcs nepemeHHas OyneBcKoro Tuna (koMaHaHas nepeMeHHas) Ans
NPUHYAUTENBHOIO YTEHMSA HacTpamBaeMon NepemMeHHON: ecriv 3HayeHe KOMaHaHOW NepeMeHHON MeHsAeTCs
¢ 0 Ha 1, macTep MHUUMMPYET 3anpoc Ha YTeHUe, Nocre YCNEeLHOro BbINOMHEHNS 3anpoca 3HavyeHne
KOMaHOHOW NnepeMeHHOoN aBToMaTnyeckn MmeHsietca ¢ 1 Ha 0;

+ 3anyck 3anucu — HasHa4YaeTcd KoMaHAaHasa nepemeHHas bynesBckoro Tuna (komaHgHas nepeMeHHas) Ans
NPUHYAUTENBHOW 3anMcy HacTpanBaeMon NePEMEHHON: eCN 3Ha4YeHNe KOMaHAHON NepeMeHHON MeHSIeTCH
¢ 0 Ha 1, macTep MHUUMMPYET 3anpoc Ha 3anucb, NOCre YCMeLHOro BbIMONHEHUS 3anpoca 3HaYeHne
KOMaHOHOW nepemMeHHON aBToMaTnyeckn meHsietcs ¢ 1 Ha O;

+ CTaTyc — Ha3Ha4aeTcs LenovmcneHHas nepeMeHHas, B KOTopyto Oyaet 3anucaH ko owwmbku Modbus, B
cryyae ee nosiBneHus;

+ KomMmeHTapum — TeKCTOBOE OnncaHne nepemMeHHon Ans otobpakeHus B Tabnvue nepeMeHHbIX;
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5 Hactpolika npubopa

EI NMPUMEYAHUE

Pexxum Master ansa npubopoB BTOpPOro nokosieHus
[na HacTponkn napameTpoB onpoca NOAKMYEHHbIX YCTPONCTB creayeT BbibpaTh B AepeBe napameTpos npubopa

y3en Modbus Master.

MakcumanbsHOe KonmMyecTBO YCTPONCTB Ha BCcex MHTepdencax — 32.

m ‘I'IPVIMELIAHI/IE

YTeHune 1 3anucb No KOMaHae No3BoMsieT NPUHYAUTENBHO YUTaTb MU 3annckiBaTb 3HAYEHNSI MEPEMEHHO 1
©onee rMbko HacTpamBaTb YTEHME U 3aMNUCh.

BoamoxHO KOM6VIHVIpOBaTb pasnnyHble BapnaHTbl YTEHUA U 3arncu:
¢ YTeHume no Taﬁmepy;

* YyTeHue/3anucb No cCobbITUIO;
*  3anucb Mo N3MEHEHMHIO (MCMONb3YETCs MO YMOIMYaHMIO).

Ons n3MeHeHMsi MNapameTpoB OMNpallMBaeMOro YCTPOWCTBA CrefdyeT HaxaTb Ha €ero HasBaHue B [JepeBe
napameTpoB. B npaBow 4yactu okHa oTOOpas3dATcsa AOCTyNHble MapameTpbl: B BEPXHENW 4YacTu — napameTpbl
YCTPOWCTBA, B HUXXHEW YaCTN — CETEBbIE NePEMEHHbIE YCTPOMCTBA.

NMPUMEYAHUE

,D,OCTyI'IHO M3MEeHeHNe CETEBbIX HACTPOEK ornpallinBaeMbIX yCTpOVICTB 13 BHewHero MO (Hanpmmep,

OwenConfigurator).

MapameTpbl onpaliMBaemMoro ycTpoucTea

Brixog 1
Brixog 2
Brixog 3
Brixog 4
Brixog 5
Brixog 6
Brixog 7
Brixog 8
Brixog 9
Braxog 10
Noruka
=} Modbus Slave
Mpaea yaanénHoro gocTyr
Hactpoiikn nopra RS-485 1
Hactpoiikn nopra RS-485 2
Batapes
Cratyc npubopa
Apxue
=} Yacw peancHoro epemeHn
MepemerHele 4aTe U Bpen
=} Mactep Modbus
¥ctpoiicteo-1, RS1-485,1
Mapone
Yacw

CeTeBrie HACTROHKK

Moaynu paclmperus -

XE
Wma:  Ycrpoiicteo-1 Cratyc:
Whrepdeidc:  R51-485 - Onpoc:
Agpec: |1 lpynnupoeate sanpocer:  Het -
Taiim-ayT oteera: 100 Kon-go peructpoe B 3anpoce: 16
Mpotokon:  RTU - MNopraok GaiT: Crapwum Galitom Enepen
Kon-go noneirok: |3 2 1
Kommentapuit:
+
Wran Tun PerucTp Bur PyHKLIAA Mepwoa | loMMeEHTapME
PucyHok 5.37

*  Wma — umsA ycTponcTea ong otobpaxeHns B AepeBe HacTPOEK;
*  WHTepdbenc — nHTepdelic, o KOTOPOMY NOAKMNIOYEHO onpalunBaemoe ycTponcTeo. OT BbIGpaHHOro
WHTepdenca 3aBUCUT CMUCOK JOCTYMHbLIX MapaMeTpoB.
+ Apapec — ceTeBoW agpec YCTPOUCTBa;
+ TanmayT oTBeTa, MC — BPEMS, M0 UCTEYEHMUN KOTOPOTO MOMbITKA ONPOCa CYUTAETCHA HeYyAauYHOW.
Honyctumbin guanasoH ot 10 go 10 000 mc;

* [lpoTokon

Craplunm perucTpom Bnepes

4 3

Ll,&"IC‘-HIC."IEHHCE

0x03

< He BbibpaHa >

3akpuiTe

+ KonunyecTtBO NONbLITOK — KONMMYECTBO HEYAAYHbIX NOMbITOK onpoca. JJonyctumeln gnanasoH ot 0 o 3;

+ CTaTtyc — ykasaHue OyneBcKo NepeMeHHON, B KOTOPYHO 3anucbiBaeTcs cTaTyc npubopa: 1 — yCTpONCTBO
PYHKLMOHMPYET HopManbHo, 0 — cBA3b C YCTPONCTBOM MoTepsiHa. [NepeMeHHas BbiOpaeTcs B Tabnvue
nepemMeHHbIX, KOTOPasi BbI3bIBAETCSH HAXATUEM KHOMKN «...»;

+ Onpoc — ykasaHue GyneBckon NepeMeHHON, koTopas onpegensaeT 4ocTyn k onpocy: 0 — 3anpeT onpoca, 1
— pa3speLueHune onpoca. lNepemeHHas BbibupaeTcsi B Tabnuue nepeMeHHbIX, KOTopas Bbl3bIBAETCS
HakaTMeM KHOMKM «...»;

+ [pynnupoBaTtb 3anpocbl — ONpoc 6ornee 0gHON NEPEMEHHON;

* Konu4yectBO peructpoB B 3anpoce — oT 2 10 16;
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* MNopspok 6anT — onpegensieT o4epeaHoCTb criegoBaHns 6anToB B MaKeTe;
* KommeHTapui — TekCTOBOE OnuncaHve yCTponcTaa.
Cneundudeckne napameTpbl OnpallvMBaemMoro ycTponcTea, NoAKMYeHHOro no nHtepdency Ethernet:

* |IP appec — yHuKanbHbI CETEBOWN aapec YCTPONCTBA, AonycTuMbin ananasoH ot 0.0.0.0 go
255.255.255.255,;
* Topt — HOMep nopTa, gonycTumbIv AManasoH ot 0 go 65535.

Wma: YcTpoicteo Cratyc: | < He Boifpana >
Wutepdenc  Ethernet - Onpoc: |< He BuibpaHa >
Aapec: |1 lpynnuposats 5 -
TaAm-ayr oteera: 100 Kon-go perucTpoB B 16
Mpotokon:  TCR/IP - Mopraox Gait: [ CTapwum GaiTom enepes [] CTapuKm perucTpoM Bnepes
Kon-go nonwitok: 3 “ 1 4 3
IP agpec: 0.0.0.0 KommeHTapuii:
MNopr: 302
PucyHok 5.38

CBoucTBa ceTeBbIX nepemMeHHbIX onpawuBaemMoro yCTpOﬁCTBa

Wmsa Varl

Tun LUenouncnerroe
Perwnctp 1

Kon-Bo perucrpos 1 ol
OyHkuma Modbus 0x06 i

Mepwoa 3anuom, mc 100

Mo komange < He BolbpaHa

Mo u3MeHeH

KommeHTapui

PucyHok 5.39

*  WNmA — HameHOBaHWe ans otobpaxeHusi B Tabnvue NnepeMeHHbIX ;
NMPUMEYAHUE
Co3gaHue nepeMeHHbIX C O4MHaKOBbIMU MMEHAMMN HE PEKOMEHAYETCS.
¢ Twun — T1N NnepemeHHoN: ByneBCKuiA, LENOYNUCHEHHBbIV UMK C NNaBatoLLeln 3ansaTon;
* Pernctp — 3HauyeHue perucTpa, K KoTopoMmy obpatiaeTtcsa npnbop, oTobpaxaeTcs B Tabnuue;
*  BbuT (TONbKO ANA NepeMeHHbIX byrneBcKoro Tuna) — HoMmep 6uta Ans YteHus;
+  KonuyecTtBo perucTpoB (TONbLKO ANA LLeNOYUCEHHbIX NepeMeHHbIX) — KOMNMMYeCcTBO 3aHMaeMbIX

nepemMeHHOM perncTpoB: 1 nnu 2;
e MYHKUNA — OTKITHOYEHNE UMW BbIOOP OYHKLUK 3anUCH/ITEHNS.

OT BbIGopa yHKUMM 3aNUCK/YTEHNSI 3aBUCUT CNINCOK NapamMeTPOB ANt HACTPOWKM.

MapameTpbl OYHKUNA YTEHUS:

* Mepuopg YTeHUs — BpeMeHHON MHTepBan Mexay 3anpocamu;
+ KomaHpa Ha YTeHne — nepemeHHasi 6yneBCcKoro Tmna, rno U3MeHeHuo KOTOPOM NPOVCXOAUT YTeHME
napametpa.
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5 Hactpolika npubopa

MapameTpbl yHKUMIA 3anncu:

* MNepuopa 3anucu — BpeMeHHOW UHTEPBAN MeXAy onepaunsiMv nepesanncu;

+ KomaHpa Ha 3anucb — nepemeHHas GyneBcKoro Tuna, No N3MEHEHMIo KOTOPOW NMPOMCXOQUT 3anucb
napameTtpa.

+ 3anucb No U3IMEHEeHU — eCcfv 3Ta PYHKLUS aKTUBMPOBAHA, TO B CIly4ae U3MEHEHNS 3HAYEHNS
NnepemMeHHON MacTep MHULMUPYET 3anncb 3HaYEHUs1 NTepeMeHHoN B Slave-ycTponcTso.

+ KommeHTapui — TekCcToBOE onncaHne nepemMeHHon Ans oTobpakeHns B Tabnye nepeMeHHbIX.

5.3.2.2 Pexxum Slave

B pexume Slave npubop npegocTtasnseT AaHHble ANA CYUTbIBAHUS APYTMM YCTPOUCTBOM B CETU, CAMOCTOATENbHbIV
onpoc He BefeT.
Pexum Slave ansa npnbopoB nepBOro NnoKoneHus

UToO6bl HacTpouTb NapameTpbl Nepefayvn AaHHbIX, Criegyer HaxaTb Ha ums npubopa (no ymonyaHuio — Cam, 16)
noJ HaumeHoBaHWeM nHTepdernca B Aepese HaCcTPOoeK.

=} MuTepdeicw
—}-R5485, Cnot 1, Slave
Cam. 16
PucyHok 5.40
MapameTpbl npubopa
Hma: Cam Aapec: 16
Mopaaok Baint: Crapwwm BadToOM BNepes CTapwum perucTpom Enepeg
Float: 2 ! 4 >
KommeHTapwii:
PucyHok 5.41

B npaBoW 4acTu OkHa HacCTPOeK pacnonoXeHbl NapaMeTpbl npubopa obLme Ansg BCeX NepeMeHHbIX:

*  Uma — umsa npmnbopa ansa otobpaxeHus B JepeBE HACTPOEK;
+ Appec — ceTeBon agpec npubopa;
+ KommeHTapum — TekcToBOE onncaHune npubopa.

NPUMEYAHUE
II' B pexume Slave HacTponku Ctapwum peructpom Bnepea 1 Ctapwimm 6antom Bnepen BNUSAIOT Ha
NnopsiaoK YNakoBKU perncTpoB/6anT TONbKO Anst CUCTEMHbIX CETEBbIX NEPEMEHHBIX YCTPOMCTBA.
[nsa nonb3oBaTenbCKMX CETEBLIX MEPEMEHHbIX MPOeKTa B pexume Slave faHHbIe Bcerga nepenatoTcd B
dopmare:
* CTrapmm permcTtpom Bnepen— Her;
* Crapwwum 6arToM Bnepeg— aa.

Insa npubopa B pexume Slave gonyckaercst onpoc 4o 64 perncTpoBs Npuy rpynnoBoM onpoce.

lNMepemeHHbIe npubopa

B HwxHen yacTu okHa pacnonaraetcs Tabnuua nepemeHHbIx npubopa, 3HadYeHWs KOTopbiX ByayT cuMTbIBaTHCH
OpYrMm yCTPONCTBOM.

UTo6bl 106aBUTbL NEPEMEHHYIO, CriedyeT HaxaTb KHOMKY I . MNepemeHHas bynet goGaeneHa B Tabnuvuy, Kak Ha
PUCYHKE HIUXeE.
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5 Hactpolika npubopa

+ 0O X #
Viras Anpec KommeHTapwi
nepeMeHHOR perucTpa
R e
Var2 LlenoyncnerHoe 513

PucyHok 5.42

Ons yoaneHuna na Tabnuubl cnenyert BblOENNTb H606X0/J,VIMyIO nepemMeHHy 1 HaXaTb KHOMKY x

TupaxunpoBaHue nepeMeHHbIX
|I| NMPUMEYAHUE

TupaxvpoBaHWe NepeMeHHOM JOCTYMHO TOMbKO Ars NpMBopoB NEePBOro MNOKONEHUS.
UT0ObI CO34aTb HECKONBbKO MEePeMEHHbIX CO CXOXMMW HacTpoikamu, criedyeT BbibpaTb NepeMeHHylo B Tabnuue v

HaxaTb KHOMKY D TupaxupoBatb.

¥ TupaxvpoBaHWe NepeMeHHOR X
NapameTpul
ran: Vari
HauanbHbld |4 =

Konuuecteo: |3

Ular anpeca: |2

OK OtmeHa

PucyHok 5.43

HacTpoliku TupaxxmpoBaHnsa nepemMeHHoNn:

*  WUmA — nmMa nepemeHHoON, koTopasi OyaeT TUPaXnpoBaHa;

« HavanbHbI i HOMep — HayanbHoe Y1CcIo, koTopoe ByaeT 406aBNEHO K MIMEHU TUPaXUPYEMOW NepeMeEHHOI;
+ KonuyecTBO — KOMMYECTBO NEPEMEHHbIX, KOTOPOE HYXXHO A0GaBUTb;

+ LWar agpeca — wwar, c KOTopbIM ByAeT yBenMunBaThCs 3HayeHve napameTpa Pernctp.

MepemeHHble 6yayT AobaBneHbl B Tabnuuy.
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+0OX~#

I'Iep'E!MMMEFI'-iHDM peﬁ?ﬂpcicpﬁ KDMME.‘HT&DMM
T T 7 —
Var2 Lenouncnenxoe 513
Var3 LlenoyncnerdHoe 514
Var11 Lenouncnenxoe 516
Vari2 LlenoyncnerdHoe 518
Var13 Lenouncnenxoe 520

PucyHok 5.44

Mpn TMpaxnpoBaHnn nepemeHHbIX, JobaBneHHbIX B MHTepdelnc Lora un nmeromx B uMeHn noctukc _R vnun _ W,
HayanbHbIN HOMEpP yYCTaHaBNMBaeTCs nepes NoCT(UKCOM.

CBouncTBa nepeMeHHON npubopa

Mrm:
Twn: -

Pernct: 1

KorreHTapIiA:

PucyHok 5.45

CeolicTBa nepemMeHHoM Npubopa HacTpanBakTcsa cnpaea OT Tabnuupl:

*  Wm#A nepemMeHHON — nms nepemeHHon npubopa (3agaeT nonb30oBaTesb);

*  Tun — TMN nepeMeHHoNn Npubopa: LeNovYMCNEHHbIN UK C NaBatoLwen 3ansaTon;
NPUMEYAHUE
ByneBckne nepeMeHHble MOXHO CUMTATh B LIENTOYMCIIEHHYIO NepeMeHHy. COCTosSHME ONCKPETHOrO
BX0Ja MOXXHO M3BrieYb ¢ noMoubto 6noka EXTRACT mnnm noaxoasiwero Makpoca ns MeHegxepa
KOMMOHEHTOB.

+ Appec perucrtpa — agpec pernctpa nepemeHHon npnbopa (3agaert nonb3oBarens). [Anana3oH 4OCTYMHbIX

a[lpecoB yKasaH B pykogodcmaee o 3Kcrayamayuu npubopa;
+ KoMmeHTapui — TEKCTOBOE OMMCaHWNE 3Ha4YEeHNsi TePEMEHHON A4S 0ToOpaXkeHns B Tabnuvue nepeMeHHbIX.

Pexum Slave aonsa npn6opoB BTOPOro NokosieHns

Mpunbopbl BTOPOro nokorneHusi pabotawT B pexume Slave no ymonyaHuio. HacTpowka nepemeHHbIx npubopa
npoucxoauT Yepes Tabnuuy nepeMeHHbIX, Bknagka CeTtesble, Slave.
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5 Hactpolika npubopa

BribepuTe ceTeBylo NEpeMEHHYH MK CO3AaATE HOBYID X

CraaapTHele | CeTeBblg, Slave

(o=l + B XBE Momck e
[ Ceteseie, Slave Slave (3) Wma Tun Appec 3HaueHWe no Mcnone3aoeaHue B .
~ - AEproHe3aBUCHMOCT| KDMME‘HTEDHH
nepeMeHHoH nepeMeHHOHW pericTpa YMONYEHWHY npoeKkTe
Variable Uenouncne... - ] 16384 0 Her
Variable-1 Llenouncien.. - ™ 16385 Het
Variable-2 LlenouncaeH.. - O 16386 Het
< He guifpara > | Llenouncnen.. - ] 16387 Het

OK

PucyHok 5.46 — Tabnuua nepemMeHHbIX

MNma nepeMeHHON — MMsi NTepeMeHHoN Npubopa (3agaeT Nonb3oBaTernb);
Tun nepeMeHHOWN — LIEeNOYUCTIEHHBIV UK C NaBatoLLEen 3ansaToun;

NMPUMEYAHUE
Bynesckune nepeMeHHble MOXHO CUUTaTb B LIENIOYMCIIEHHYIO NepemMeHHYo. COCTosHME ANCKPETHOro

BXOZa MOXHO u3Breyb ¢ nomoupto 6noka EXTRACT mnm nogxogawero makpoca ns MeHegxepa
KOMIMOHEHTOB.
OHeproHe3aBMCUMOCTb — MPU BKITOYEHUM YekBoKca JHEProHe3aBUCUMOCTb NepPEMEHHas pa3MeLLaeTcy B
obnactu cuctemroro QCIM3Y. NMpun OTKIOYEHUN NUTAHUS 3HAYEHNE NEPEMEHHOM COXPaHUTCS B
3HEeproHesaBncMMoKn NnamaTn Npmbopa;
Appec peructpa — agpeca CeTeBbIX NepeMeHHbIX B AnanasoHe oT 16384 oo 20479;
3HavyeHre No yMOon4yaHUIo — 3Ha4YeHne NeEPEMEHHON, KOTopoe ByaeT MHULMMPOBATLCS BO BPEMS Havarna
paboTbl NporpamMmel;
Ucnonb3oBaHue B NpoeKkTe — MHAMKALUSA NPUBA3KN K 6riokam B nporpamme. Ecnv nepemeHHas
npvBsidaHa, T0 3HayeHne — Aa;
KommeHTapuin — TeKCTOBOE onucaHue nepemMeHHon Ans oTobpakeHus B Tabnvue nepeMeHHbIX.

Mocne noagkntoyeHnst npubopa k Owen Configurator unu OwenCloud ceTeBble NnepeMeHHble ByayT oTobpaxaTbes B
AepeBe napaMeTpoB.

=

Ina HacTpolkn oToGpakeHWs criedyeT BblbpaTh NepeMeHHyo B Tabnuue U HaxkaTb Ha KHOMKY HacTpoliku
napameTpa B NPaBOM BepxHeM yrry okHa. MNoasutcs naHens HacTpoika napameTpa.

HacTpoiika napameTpa
Hima napametpa Variable
MwHMManLHOe 3HaueHWe
MakcvmansHoe 3HaueHwe
Buavmocte Buapmm
MyTe K NapamMeTpy
DopMaT OTOBpaXeHUA AaHHbIX [lecATUUHBIA
Pepaktvposadve no cetw Pazpeweno
ApXWBWPOBATL 3HAUEHKE Het

Mma napametpa

Brewree MO (Owen Configurator, OwenCloud)
ByaeT Mcnonb30eate Mima napametpa ana
OTOBpaXeHMA NapaMeTpa.

Mma nepemMeHHOM He NOKaXETCA BO EHELLHEM...

PucyHok 5.47 — HacTpoiika napameTpa

Mmsa napameTpa - Ha3aBaHWe NapaMeTpa, KOTopoe byaeT oTobpaxaTbCs B JepeBe NapamMeTpoB nNpu padorte
¢ Owen Configurator 1 OwenCloud;

MuHumanbHoe 3Ha4YeHue - MMHYMansHoe 3HavyeHne napamertpa gns otobpaxeHuna B Owen Configurator n
OwenCloud, He BMMSET Ha NOTMKY UCMOTHEHUSA NPOrpaMmbl;
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+ MakcumanbHoe 3Ha4YyeHue - MaKcmarbHOe 3Ha4yeHve napameTpa ans otobpaxeHusa B Owen Configurator
n OwenCloud, He BMMSAET Ha NOrMKy NCMOMHEHUS NPOrpamMmel;

+ BupgumocTsb - BUAMMOCTL NapameTpa npu padbote ¢ Owen Configurator u OwenCloud: Buaum — napametp
oTobpaxaeTcs B fepeBe napameTpoB, CKpbIT — NapameTp He oTobpaXkaeTcs B lepeBe NapaMeTpoB;

+ [yTb K napameTpy - Bo BHewHeM 1O napameTtp byger otobpaxaTbcsa No ykasaHHOMY nyTu. o ymonyaHuto
oTobpakaeTcsi NyTb, B COOTBETCTBMM C PACNONOXEHNEM NepeMeHHON B AepeBe KaTanoros Tabnuubl
nepemMeHHbIX. Mlepapxus nanok npv ykasaHuv nyTu K napameTpy oOpMIIsiETCSA C UCNOSb30BaHMEM
obpatHoro cnawa (\). Ecnu 3HaveHne He 3agaHo, napameTp Oyaet otobpaxarbcs B katanore «Jlormkay;

+ ®dopmaTt oTobpaxeHUsA AaHHbIX - hopMaT, B KOTOpPoM ByaeT oTobpaxaTbCa 3HauYeHue napameTpa,
aKkTyaneH Ans UenovmMcreHHbIX NepeMeHHbIX, 4OCTYMHble opMaThl: 4ECATUYHBIA, 4BOVNYHbIN
(oTobpaxaetca B Owen Configurator kak 6utoBas macka), hex (lwectHagLaTMpUYHbIA) 1 enum
(nepeuncneHune, Tonbko Ans uint16);

* PepakTupoBaHMe Mo ceTu - BO3MOXHOCTb PeAakTMpoBaHus 3HavyeHnst napametpa n3 Owen Configurator n
OwenCloud;

* ApxuBupoBaTb 3HaYEHUE - HeOHXOOUMOCTb apXMBUPOBaHUSA 3Ha4YeHNs NnapameTpa: [la — 3HayeHne
napameTpa 3anvcbiBaeTcs B apxuB npubopa, HeT — 3HayeHne napameTpa He 3anncbiBaeTCsl B apXxvB
npubopa.

5.3.2.3 LL1abnoHbI ceTeBbIX YCTPOUCTB

LLlabnoHbI ceTeBbIX YCTPOUCTB

Ona nHTepdencos, pabotarowmx B pexume Master, JOCTYNHO co3fgaHMe M UCMOMb30BaHWe LWabnoHOB CETeBbIX
ycTponcTB. MNapameTpbl 1 NnepeMeHHble HACTPOEHHOIO YCTPOWCTBA MOryT ObITb COXpaHeHbl B Buge davina wabnoHa.
Co3paHue wabnoHa

Insa cosgaHus wabnoHa BbibepuTe COXpaHUTb YCTPOMCTBO Kak WaGMoH B KOHTEKCTHOM MEHI0 YCTPOCTBA UMW B
BEPXHEN YacTy OKHa HacTPoVikM NpuGopa.

= Mpubop @ X
JKpaH
Yacel Wms:
= WHTepdercel
—I-RS485, CnoT 1, Master MNepuoa onpoca, Mc:

CoxpaHuTe yCTRPORCTED Kak WabnoH £Td, MC.

Mogynu pacwmpe
Ayamp P X ¥YaanWTe yCTpoicTED

= Bxoapl Cratyc:
PucyHok 5.48

B oTkpbiBLLEMCS OKHE MpOBOAHMKA BblbepuTe pacnonoxeHue n seeante ums danna. Gann Gygetr coxpaHeH C
pacwupenuem *.dvipe. CoxpaHeHHbIV WabnoH MOXHO MCMONb30BaTh ANs APYrMX UHTEPdENCoB 1 NPOEKTOB.

[ns ncnonb3oBaHMs coxpaHeHHoro wabnoHa HaxmuTte NKM Ha HaMmeHoBaHWe UHTepdenca B AepeBe HAaCTPOEK U
BbloepuTe [lo6aBuTb M3 LLIaGnoHoB... B OTKpbIBLLEMCS OKHE MPOBOAHMKA BbibepuTe hain cogepxalyunin absoH.

=} MpuGop
FKpaEH

Yach

1
5
3
i
5

R5425, Cnot 1, Maptar

Moy ni paCILIMpEHIR 4+ JoBaeute yoTpoicTES
(+} Bxoasi Jobaente 1z WabnoHoE...

+} Beixoms #  3amenuTe nnTepdeiic ]

X ¥opanute unTepdeiic

PucyHok 5.49

K nHtepdeincy nobasutcsa yCTpomcTBO 13 LWabnoHa BMeCTe CO BCEMU NapameTpamu.
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5 Hactpolika npubopa

Ona papa ycTtpoiicTB npoussoactea komnaHuyn OBEH ecTb rotoBble LWAaGMNOHbI, KOTOpble MOXHO 3arpysutb W3
OHMaiiH-6asbl ¢ MoMoLLbio MeHempkepa KOMMOHEHTOB.

ﬂpm NCNofb30BaHMM LWABNOHOB CETEBbIX yCTpOVICTB, CO30aHHbIX B NpoeKTax ansa ﬂpVI60pOB nepBOro noKosreHud, B

npoeKTax ¢ NpuéopamMmn BTOPOro MOKONEHUS:
* npwu BbIGOpPE FPYNMNOBOro onpoca KofM4YecTBO PErMcTpoB B 3anpoce NGO CoXpaHUT 3HadeHue (npu

BBEAEHHOM 3Ha4yeHun ot 2 o 16), nMbo npumeT 3HavyeHne 16, ecnmn coxpaHeHHoe B LWabnoHe 3HaveHve
6onbLue 16:

W

Aspec

Mepuos cnpoca, wac
Taduayt oToeta, ue
KOA+80 NONWTOC
Mopass Bair

Flost

KoueTaped

MapameTpbl ONpawMBaemMono
YCTPOMCTEA
Nepsoro NoKoe HMA

Fpodco
6

00

Cuamyc |« e puwtipara »

Onpes | « =t matpans >

fpynnuposars sanpocse

L] K0a-50 DETRCTDOS B MOgoe 123

3

W Ctapum 6a810W epes

2

CTApus DENACTEOM BREEEd

4 3

Y

P

Hrrepgeic
Aupec

Tadas-ayT oTeera

Mponoena

MapameTpbl ONPaLIMBAEMOTO
YCTPOWCTEA
BTOPOrO NOKOJ/IEHMA

Koa-s0 norwroc 3

PucyHok 5.50

Cramye
Onpe:

[ pyrniaposaTs
Kan-83 perncipos 8

Mogsaane Gaity

Kommesrapus

« e Buapana

< W Balipaia *

da

1%

i CTapuses 624100 snepes | | Crapesi DerrcTDOu BNepes

2

1

4

3

* nepemeHHasi C PyHKUMEN YTEHUS U 3annCK pasaenseTcs Ha ABe NepeMeHHbIe: C PYyHKUMEN YTeHNss _read n ¢
dyHKUMEN 3anncK _write:

+@ExX s
Hmn
NEPEHEHHOR
Varl
Var2
Vard
ard
Vars

TabMua nepeme HHbIX
OMpALUMBAEMOr0 YCTPOICTBA
NepPBOro NOKONEHWA

Tun
Bynescxoe
Bynescxoe
Bynescxoe
Eynescxoe

Bynescxoe

Appec peructpa KosmeHTapui
0 Ofwexrl
a Ofwext2
a OfwexT3
a Obwexd
0 OBvexts

—>

Var1_read
Varl_write
Var2_read
Var2_write
Var3_read
Var3_write
Vard_read
Vard_write
Var5_read

Var5_write

PucyHok 5.51

Tun

Bynescxkoe

Eynesexoe
Bynescxoe
Eynescxoe
Eynescxoe
Eynescxoe
Eynescxoe
EBynescxoe
Bynescxoe

Eynescxoe

TabnMua nepeme HHbIX
ONPaLUIMBAEMOTO YCTPOMCTEA

BTOPOrS NOKONEHWMA

Peructp

o o o o o o o o o

{OMMEHTEDHT
Obnexl

Ofbexr
Obbexr2
Obexr2
QOfbex3
(el )
O6bexrd
OEwexrd
Ofbexts

OEwexts

Mpu ncrnonb3oBaHUM WaBNoOHOB CETEBbLIX YCTPOWCTB, CO3AaHHbIX B NPOEKTax Ans npubopoB BTOPOro MOKOMEHUs, B
npoeKTax ¢ npubopamMu NepBoro NOKOSeHUs napameTp Neproa onpoca NpMMeT 3HaveHue no ymondaxuio (100 mc).

prnHOBoe nepenMmeHoBaHue nepemMeHHbIX
Ona rpynnoBoro nepemmMmeHoBaHUA MNepeMeHHbIX B Tabnuue nepemMeHHbIX onpalinBaemMoro yCTpOVICTBa OKHa

HacTponkn npubopa HaXxxMmTe KHOMKY 'é
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5 Hactpolika npubopa

+ X fb
NepenMeHoBaTh NepeMeHHbIe Peructp | But | @ynkuma | Mepuog |ommentapu ™

KomaHaH #' INepenmMeoBaT nepemenHbie NEHHOE 2289 0x06 KomaHg...
Cnoeo cOCTOAHKMA LenouncnenHoe | 12290 0x03 100 Koa cocT...
3apanwe no nHTepdency RS-4.. |UenoumcnenHoe | 12288 0x03 100 3apaHue..
3apanve no wHTtepdeicy RS-4.. |Lenouncnennoe | 12288 Ox06 100 3ananwe..
MwHMMansHoe 3aaadme _read | LlenouncnerdHoe 269 0x03 100 HKHKWA...
MwHMManbHOE 3aaaHue _write | LlenouncneHHoe 269 Ox06 100 HuxHWA...
MakcumaneHoe 3agaHme _read | LlenoumcnenHoe 268 0x03 100 BepxHw...
MakcumansHoe saganve _write |LlenouncnenHoe | 268 Ox06 100 BepxHu...

PucyHok 5.52

B nosiBMBLUEMCS OKHE BBEAMTE TEKCT ANsi 0T06pa>|<eva nepen nveHem, n nocrne MMeHu nepeMeHHon, N HaxmMmute
KHOMKY anMeHMTb.

Tpynnosoe nepeMmMeHoBaHWe X

Tekct nepes: |Block1_

TekcT nocne: ‘_ad re ‘

Mpwmep: Block1_Variable_adri1é

MNpUMeHUTE ‘ ‘ OTtMena ‘

PucyHok 5.53

B pesynkTtarte Bce NnepeMeHHble NepervMeHyHTCsl COrMacHo BBEAEHHbIM AaHHbIM:

+ X &
Mma Tun Peructp But DYHKUWA Mepuog, Kommentapuin | ™

Block1_KomanaHoe cnogo_adrlb LlenouwcneHHoe 2289 (GIYELTER
Block1_Cnogo coctoanma_adr16 LenoumcnerHoe 12290 0x03 100 Koa coctoaH...
Block1_3aaaHwe no mHtepdeicy RS-485_read_adr16 LenoumncnerHoe 12288 0x03 100 3ajaHune Ha ..
Block1_3aaaHwme no mHtepdeicy RS-485_write_adr16 UenoumncnenHoe 12288 0x06 100 3a0aHWE Ha ...
Block1_MwuHuManeHOe 3anaHue _read_adr16 UenoumcnenHoe 269 0x03 100 HwxHMA np...
Block1_MwuHMMansHOe 3aaaHme _write_adri6 UenoumcnenHoe 269 0x06 100 HwxHMA np...
Block1_MakcvmansHoe 3aaaHme _read_adr1b UenouncnerdHoe 268 0x03 100 Bepxnwid np...
Block1_MakcvmManbHoe 3a1aHMe _write_adr16 UenouncnerdHoe 268 0x06 100 Bepxnwid np...

PucyHok 5.54

[Npn TMpaxnposaHn NepemMeHHoOn, NnepenMeHOBaHHON C NOMOLLbHO rPYNNOBOro NepeMmeHoBaHus, "TekcT nocne" He
N3MEHUTCH, Ha4anbHbIN U NOcneayloLwme HoMepa 406aBATCS K UMEHN TUPaXNPYEMON NePEMEHHOMN.

HacTpoiku rpynnoBoro nepeuMMeHoBaHWs COXpaHslTCA B LWabroHe, M AOCTYMHblI AN peaakTUpOBaHUs Mpu
nocrenytLLem UCMoNb3oBaHnK LwabnoHa.

MeperMeHoBaHWe KaXaov NepemMeHHON Mo OTAENbHOCTM AOCTYMHO B TabnuLe NepeMeHHbIX U B KoAe Nporpammbl.

5.4 Moaynu paclwumpeHus
B pasnene Moaynu pacumpeHus HacTpanBaloTCA NOAKIIOYEHHbIE K Npnbopy MOAyM pacLuMpeHns BBoAa/BbiBOAaA.

No6aBuTb Moaynb pacluMpeHus

UTtobbl 0o6aBuTb Mogynb paclumnpeHusi, cnegyet Haxartb [NKM Ha pasgpen Moaynu pacwmpeHusi B gepeBe
HacTpoek v BbibpaTh [lo6aBUTb Moaynb pacumpeHus — < Mogenb MoAayns paclimpeHus >.
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5 Hactpolika npubopa

Hacrpoiika npnBopa — O >

—} MpuGop
3KpaH
Yacs
WnTepdeichl
Monynw pacuivpes [oBaENTE MOgYNE paciuperns b MPM-220.3
— Bxonsl ' MPM-24.3
MPM-220.1
MPM-24.1

[+}- AnancroBbie

[+ OwckpeTheie
—|- Buixons

[+}- dwckpeThbie

MNpoywTaTe 38KpLITE

PucyHok 5.55

MO/J,yJ'Ib pacLinpeHnsa 0TO6p33MTCF| KaK OTBETBlEHWE pa3fgena B [JepeBe HaCTpOeK. HanmeHoBaHne moayna
pacmnpeHna cCoCcTtonT n3 Mmoagenn Mmoaynda n Homepa 3aHmMaemMoro crioTa.

Moaynb pacluMpeHnss MOXHO yaanuTb, HaxaB MNKM Ha ero HaumeHoBaHVWe B [JepeBe HAcTpoeKk U BbiGpaB
COOTBETCTBYHOLLYIO (DYHKLIMIO.

MapameTpbl MOAyNA paclimMpeHus
MapameTpbl BbIAENEHHOTO MOAYNS pacLUMpeHUst 0TobpakatoTcs B NMpaBoy YacTu OKHa HAaCTPOEK.

Hactpoiika npnbopa — O *
—} MNpuSop
Iwcpan Homep cnota: 1 -
Yacw
Whrepdeics By

—} Momynu pacwumvpetma

[+ Bxoow
[+} Brixoas

33KPBITE

PucyHok 5.56
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5 Hactpolika npubopa

B Bbinagatowem meHio Homep cnoTa ykasbiBaeTcst HOMep croTta B npubope, 3aHUMaeMbli MOAYNEM PACLLUMPEHUS.
KonunuecTBo Moaynen paclumpeHunst He MOXET NpeBbILLaTh KOMYECTBO CrOTOB B npubope.

CTtaTyc noakiodYeHNs MOAYNSA pacLUMPEHNs MOXET COXPaHATbCA B NepemeHHyto Bynesckoro Tvna. Ecnu cBsAsb ¢
MoZyneM yCTaHOBIeHa, TO NepemMeHHas XxpaHuT 3HaveHune True, ecnu cBs3b He ycTaHoBneHa — False. [1ns Beibopa
nepemMeHHON, B KOTOPOW BydeT XpaHUTLCS CTaTyC, HAXMUTE KHOMKY «...».

OTkpoeTcsa Tabnvua nepemMeHHbIX, B KOTOPOW MOXHO BblBpaTb NepeMeHHYI0 N3 MPoeKTa Unn co3faTb HOBYIO.

BoibepuTe NepeMeHHyH WAW CO3LaiTe HOBYHD X

CraHaapTHele

e@at +HBXEGEDD Momck
0O CraHgapthble (1) _ . 3HaueHue no Wcnons3oBaxne B ~
Wma nepemeHHoi Tun nepemeHHOR 3HeproHe3aBsMcHMOCTE KommMeHTapuia
YMONUaHno npoekTe
b1 Bynesckoe - [ 0 Aa
< He ssIbpara - ] Het

OK

PucyHok 5.57

BbibpaHHas nepemMeHHas 6yaet otobpaxaTbes B none Beoga Crartyc.

Hacrpoiika npubopa — O >
—|- MNpuGop
Span Homep cnota: 1 -
Yacw
: b1
Wnrepdeicol Cramye:

—|- Momynu pacluupeHlA
MPM-220.1. Crot 1

+}- Bxopnl

+}- Beixopsl

33KpBITE

PucyHok 5.58
[ns BbIXO4OB MOAYNS paclUMpeHust MOXeT ObiTb HACTPOEHO 6e30nacHOe COCTOSsIHME.

HacTponkn ana npubopoB BTOPOro NoKoneHus

NMPUMEYAHUE
|II Cnucok Npubopoe BTOPOro nokoreHus cM. B pasaene O nporpaMme.

OKHO HacTpomnku Ans nNpubopoB BTOPOrO MOKOMEHUS UMEET ApYrov MHTepdenc 1 napameTpbl OPOpPMIMEHbl B
TabnuyHom Buae.

NMPUMEYAHUE
MHdopmauus o NnoaknodeHHbIX K nprbopy Moaynsx paclunmpeHnst otobpaxaeTtcsi B okHe ViHdopmaLms o

npubope.

UTtobbl 0o6aBuTb Mogynb pacluupeHusi, cnegyet Haxatb [NKM Ha paspen Moaynu pacwupeHusi B gepese
HacTpoek v BbibpaTb [lo6aBUTb Moaynb paclumpeHus — < Mogenb MoAayns paclimpeHus >.
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5 Hactpolika npubopa

HacTpoirika nprbopa - O *
- MNpusop
Mapone
Hackl
Moaynu pacy LoBaENTE MOLYE PACLLMPEHKA 4 EI'J MPM-220.1
B, npMm-220.2
E, npm-220.3
Ep npm-24.1
B, npM-24.2
Eh MPM-24.3 HacTpowkm orcyTeTBYIOT

3aKpeiTe

PucyHok 5.59

Moaynu pacluMpeHus HacTpavBaloTCsl aHanorMyHo ApyruMm npubopam, TOMNMbKO MEHH HacTpoek GesonacHoro
COCTOSIHWS! BbIXO,0B HAaXOAUTCS B OTBETBNEHMN 00GaBNeHHOro Moayns paclumpeHusi, cM. 6e3ornacHoe CoCTosIHME.

5.5 Bxoabl 1 Bbixoabl

B pasgenax Bxogbl 1 Bbixogbl HacTpanealoTcA napamMeTpbl U KOMMEHTapuUu AN BXOAOB/BbIXOAOB npubopa u
Mopyren pacluMpeHus.

MapameTpbl 3aBUCAT OT TuNa BXOA40B/BbIXOA0B BbiGpaHHOro npuéopa.

Bxogpl/Bbixoabl Moaynen pacluupeHusi otobpaxaloTcs B gepeBe HacTpoek C HOMEpOM 3aHMMaemMoro crnota B
cKobOKax.

[na npaBunbHOM HACTPOMKM BXOOOB/BbIXOAOB npubopa criegyetr obpatutbes K pykoeodcmey o aKcriayamauuu
npunbopa.

[JobaBneHne KOMMeHTapueB
KOMMeHTapVII7I and BXOﬂ,a/BbIXOﬂ,a MOXHO HanmcaTb B NnoJie KOMMeHTapMﬁ WUITN Ha NaHenn CBONCTB.
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5 Hactpolika npubopa

Hactpoiika npuBopa — O x

Mpwbop -
ZKpaH

KorMmeHTapui:

Yackl
WHTepteiickl

G-

Momynu paciunperna
—}- Bawomm
+} AHBNOTOBLIE

—} OduckpeTHeiE

I JBKPEITE

PucyHok 5.60

TeKkCcT BBEAEHHOrO KOMMEHTapuda 6yp,eT OTO6pa)KaTbCﬂ BO BCNJibiBalOLLEN NoAcKaske npn HaBegeHUn Kypcopa Ha

BXOA/BbIXOM, HA CXeMe:
y S

{I} Bxop 11
|2 o7 cusTumka 1

Ana nomyysrus Sonee nodpofhol urdopMauuy Raxamume F1

PucyHok 5.61

Be3onacHoe cocTosiHMe BbIXOAOB MoAyren paclimpeHus

Ons BbIXO4OB MOAyNen pacluMpeHUss MOXHO HacTpouTb GesonacHoe cocTosiHue. Bbixog Oymer npuHumath
6e3onacHoe cocTosiHWE B CIy4Yae NoTepu CBs3u ¢ Npubopom.

Hactpoiika npubopa - O X
Qb
- HavmeHoBaHWe napameTpa 3HaveHwe Onwcarne
a7 BesonacHoe cocToAHne YcTaHoBnTe sHaverne «ls  +
7
Q8 KomMmeHTapuia FaaaiTe KorMMER TN, KOTOPSYT GFAET BIAEH H3 CXEME

F1
F2

Wma napamerpa: d.Ini
Q) Tun napamertpa: Cnscok DE30NACHBIK COCTOAHMKE

Q4(1)
Qs(1)
Qs(1)
Qe
Qa(1) -

JaKpLITE

PucyHok 5.62
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5 Hactpolika npubopa

Hactpoukn gna npubopoB BTOPOro noKoneHus

OKHO HaCTPOMKN BXOAOB U BbIXOAOB ANsi NPMGOPOB BTOPOro MOKONeHUsl MeeT Apyron nHTepdeic, u napameTpbl B

npaBol YacTn okHa 0hOpMIIEHbI B TabNMYHOM BUZE.

Hactpoiika npuGopa

—1- MpuBop -

—|- [lncKpeTHbIE BXOOb!

Mima

Pexiam pabotsl
—1- Kohgpury pauwn

Bxon 1
Bxon 2
Bxon 3
Bxon 4
Bxon5
Bxon &
—|- BHICTPLIE AWCKPETHBIE BXOLI

PunbTp aHTMapebesra (pexum acKkpeTHsI)
ImyGHa annapaTHoi PUNbTPaLIN

PPOHT 3EXBEATE MMMYNLCE

CHpoc SHaYeHWA CYETYMKE MMMYNECOE

OuwarHocmika

—|- Kongpury pauwn
Bxon 1
Bxon 2
Bxon 3
Bxon 4
MaMepetitbie sHaueHHA

LWCKPETHEIE BhIXOOb!
Pexaw paboms

Modbus peructp: 12

WHoukaums
—|- JMCKPETHO-BHENCIOBEIE BX0OE!
—|- Konapury pauwn
=1 Biom 1
[uckpeTheil Twn
=1 Brom 2 i

3HaveHue
[yckpetsii exon
10
Bemn.
Bocxoaawmii

He cpactieam

MNepemerHan
< He BoifpaHa >
< He BoifpaHa >
< He BbilpaHa >
< He BoifpaHa >
< He BeidpaHa >

< He BoifpaHa >

JaKphITE

PucyHok 5.63

Ons npubopoB BTOPOro MOKOMEHUS MEHK0 HacTpoek 6e30nacHOro COCTOSIHMS BbIXOAOB HAaXOAUTCSt B OTBETBIEHUN

nobaBreHHoro MoaynAa pacwmpeHums.

Hactpolika npubopa
DESUNUHUE COCTUAR -
MNonbzoBaTenscKue cBeT Wrs
—-Modbus Slave Bexon 1
lMNpaea yaanéxHoro o Bexon 2
HacTpoiiku nopra RS-48! Brixon 3
Apxue Brixoo 4
=} CeTeBble HACTPOHKN Bexon 5
Hactpoiiku Ethernet Bexon 6
HacTpoiikk noaknoy Boixon 7
—}-Yackl peansHOrD BPEMEH Bexon 8
MepeMeHHbIE NEThI W
Batapen
Cratyc npuSopa
[Maponk
Yackl
=1 Monynu paclumpenns Buixop, 1
—}Cnot 1 Maodbus permctp: 6208
—+-MPM-220.1 SHaYeHUA:
=} [IMCKPETHbIE BbIX 0-0,1-1,2-Bes3 nameHeHui
Beaonachoe ¢
[MCKpeTHBIE BXD] ™
1 2

3HaveHWs

Bes usMeHeHWA
Bes uaMeHeHWA
Bes naMeHeHnA
Bes uaMeHeHWA
Bes usMeHeHWA
Bes uaMeHeHWA
Bes naMeHeHnA
Bes uzMeHeHMA

MepameHHan
< He BhiGpaHa >
< He BLIGpaHa >
< He BulfipaHa »
< He BhIGpaHa >
< He BhiGpaHa >
< He BLIGpaHa >
< He BulfipaHa »
< He BulIGpaHa >

3aKpbITh

PucyHok 5.64

5.6 NMNaponb

[ns npnbopoB BTOPOro NOKOSEHNSI MOXHO YCTAaHOBWTL MapOorb 4151 3aLUmMTbl yCTPOMCTBA.
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5 Hactpolika npubopa

NMPUMEYAHUE
Cnurcok NpubopoB BTOPOro NokosieHust cM. B pasaerne O nporpaMme.

[i]

Maponb 3agaetca B pasaene Maponb B AepeBe HAaCTPoek TONbKo ANs noAkntodeHHoro K MK ycTponcTey.

Co3aaHue napons

Ecnn B anl6ope HEe yCTaHOBIEH NapoJib, TO B OKHE HaCTpoOekK 6y/:|,eT aAKTMBHO CO3daHune napons. Ons YCTaHOBKU
cnepgyet BBeCTU U noaATBepaAnTb Naporsib.

Hacrpoiika npubopa - O X
T LA
a | | MogrnoueHHsIA NpuBop NoAIEPXMEAET BOSMOXHOCTE SalMThl A3HHEX Naponem. [pk Hanuu Napons ero TpeByeTcR BEOMMTL B
[ucKpeTHbIR TR QWEN Configurator n OwenCloud.
=} Bxon 4
LwckpeTHEIR THR
HoBeid naponk | |
=} Bxon 5
DwckpeThbii Thn MoateepaTe Napons | |
=} Bxon &
[rckpeTHbib TN

Wamepettbie shavesmn flo:
—I- Modbus Slave
[paea yAanéHHoro AOCTYNE
HacTpoiikw nopra RS-485
Apxwe
CocTornwe Gatapen
—}- CeTeBbie HECTpOMKW
HacTpodiku Ethernst
HacTpoiikk nogrmoyesna K

Cramyc npwbopa

Yachl
Momynm paclupetnAa

JakphiTh

PucyHok 5.65

M3meHeHMe n cbpoc napons
Ecrnn B np|/|6ope YXXe yCTaHOBI1EeH Naposib, TO €ro MOXXHO M3SMEHUTb U C6pOCI/ITb.

[na nsmeHeHusa napons cneagyeT BBECTU TEKYLLMA Naporb W HOBLIV Naporb B rpadax MsmeHeHne naponst.

[lna cbpoca napons cneayeT BBECTU TEKYLUIA Naponb B rpacde Cépoc napons.
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5 Hactpolika npubopa

Hacrporika npuBopa - O *
= GO o
a | | MopxnioyerHsnt npubop NoAAEPAMESET BOSMOXHOCT SAWMTHI A8HHBX Naponem. [pw Hanku Napona ero TpebyeTcA BEOMMT B
IWcKpETHLIR TN QOWEN Configurator 11 OwenCloud.
—}- Bop 4
Wsmererme napona
LwckpeTHBIR Tun 3
Terywmi
) Bxon5 EKYLLWIA Naponb | |
OyckpeThui Tan Hosbi napons | |
—} Bxon® MoosepmTe Napons | |
wckpeTHBIR THR

lzmepettbie sHaueHmA floi
—} Modbus Slave CBpoc napona

[paeEa yoanEHHOM DOCTYNE

Tekywi napons

Hactpoiiku nopra RS-485
Lpxwe
CocTornwe GaTapen
—}- CeTestle HaCTpolKkK
Hactpoiiku Ethernet
HacTpoiiky NooknoyeHtA K
CraTtyc npwBopa
Mapons
Uach

Momynm pacluupetua

JEKpLITE

PucyHok 5.66

B cniyyae ytepu napons ans ero cépoca cm. Pykogodcmeo no 3Kcriyamayuu npubopa.

Ona sawuuieHHoro naponem npubopa BO Bpems 3anucu nporpamMmbl TpebyeTca BBOg naposns, cMm. 3anucb
nporpaMmebl B npubop.

NPUMEYAHUE
III Maponb 06s3aTenbHO TpebyeTca Anst noakntodeHns npudopa k OwenCloud, nogpo6Hee cm. MogknodeHne K
5.7 NopkntovyeHne kK OwenCloud

OwenCloud.
C nomouubto Wwito3oB nuHenkmn Mx210 k OwenCloud MOXHO nNogkntoyaTh NpMOopbI NEPBOTO U BTOPOrO NOKOMEHUS.

Mpsimoe noakntodeHre k OwenCloud 4OCTYNHO TOMbKO A58 NpMBopPOB BTOPOro NOKOMEHMS.

NPUMEYAHUE
III [ns nogkntodeHnsa k OwenCloud npubop o6s3aTensHO AomkeH ObiTh 3alwmeH naponem. bes napons

npmbop He nogkntoumTcs K OwenCloud. O6 yctaHoBKe napons cM. pasgen MNapone.

Mepen HacTtponmkon nogkntodeHmss k OwenCloud cneayet HacTpouTb aBTopusauuio npubopa B OwenCloud,
nogpobHee cm. PykoBoacteo nonb3osatens OwenCloud n Pykosodcmeo rno akcrisiyamauyuu npubopa. Bo Bpems
paboTbl NpMbop AoMmKeH ObITh NOAKITOYEH K IHTEpHETY ANns nepeadn gaHHbIX.

B paspene Hactpouku noakntoveHna k OwenCloud pepeBa HacTpoek 3ajaeTcsi MNOAKMKYMEHWEe U cTaTyc
nogkntodeHnsa k OwenCloud.
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5 Hactpolika npubopa

Hactpolika npubopa

—tMpusop

INorvka
[WcKpeTHLIE BXOALI
[uckpeTHeie BoXObI
BezonacHoe cocTosHue
Monb3oBaTENBCKUE CBETOANC
Modbus Slave
lNpaEa yaanEHHoro AocTy!
Hactpoiikn nopra RS-485
Apxue
CeTeBbIe HACTPORKH
Hactpoiiku Ethemet
HacTpoiikk noaknioyeHna
Yachl peansHOrD BPeMEHH
MNepeMeHHbIE 0ETH W Bper
Barapen
Cratyc npusopa

[Maponk
Hack!

[+ Mooynu pacluMpeHua

4

KA
MogknioueHne k Owen Cloud
Cratyc nogknodeHwnA k Owen Cloud

Mogxknwouenne kK Owen Cloud

Modbus pernctp: 35
SHaYEHWA:
0-Boikn., 1-Brn.

- O X
3HadeHne MepemeHHan
Brikn. < He BLIGpaHa >

< He BulfipaHa »

3aKpLITb

PucyHok 5.67

B pasgene MNMpaBa yganeHHoro goctyna n3 OwenCloud gepeBa HacTpoek 3agatoTtcsi ypoBHu goctyna OwenCloud
K npnbopy.

4

Hactpolika npubopa

—tMpusop

INorvka
[WcKpeTHLIE BXOALI
[uckpeTHeie BoXObI
BezonacHoe cocTosHue
Monb30BaTENBCKWE CBETOANC
Modbus Slave
lNpaea yaaneHHoro AocTy!
Hactpoiikn nopra RS-485
Apxue
CeTeBbIe HACTPORKH
Hactpoiiku Ethemet
HacTpoiikk noaknioyeHna
Yachl peansHOrD BPeMEHH
MNepeMeHHbIe 0ETH W Bper
Barapen
Cratyc npusopa

[Maponk
Hack!
[+ Mooynw paclumpeHua

Krn

PazpeweHne KOHGUIYPUPOBEHWA
YnpaeneHwe 1 3anncb 3HaYEHWRA
HocTtyn K peructpam Modbus

Pazpewenne koH(pUIypupoBaHua

Modbus pervctp: 701
SHaYeHUA:
0 - 3acnokmpoeaHo, 1-PazpeweHo

- | X
3HadeHne MepemeHHan
3a6n0KMpOBEHO < He BuIfipaHa >
3a6noKMpoBaHo < He BulfipaHa »

MNonHeid 2anpeT < He BulIGpaHa >

3aKpLITb

PucyHok 5.68

Mpumep paboTtbl ¢ OwenCloud cMm. B pasgene MNpsimoe noakntodeHne npubopos BToporo nokoneHust kK OwenCloud.
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6 NepemeHHbIE

6 lMepemeHHbIe

I'IepemeHHble cnyxart and 3annucn n CHUTbIBaHUA 3Ha4YeHNin Ha cxeme npoeKkTa 1 nNpu nporpaMmmMmmpoBaHnn 3KpaHOB.

3agencTBOBaHHbIE NepeMeHHble
I'IepemeHHaﬂ ABNAETCA 3aAeI7ICTBOBaHHOI7I, €CINU BbINOMNHAETCHA XOTA Obl OAHO M3 cneayruwmnx ycnosmﬁ:
. O6LLI,I/18 ycnosuaA ona scex TMnoB NepemMeHHbIX:

— UMeEeT NPUBSI3KY K ANIEMEHTY BU3yanusauuu;

— UMeeT NPUBSA3KY K napameTtpy npubopa;

— MMeEeT NPUBS3KY K (PU3NYECKNM KHOTMKAM;

— MCMOMb3yeTcs B NOrMUYecKMX nepexoaax Mexay skpaHamu;

— ANS nepeMeHHol Ha CXxeMe NPUCYTCTBYET BbIXOAHOM GrOK SHEProHE3aBUCUMOMN NEPeMEHHOM
(3HeproHesaBucmocTb = Bkn).

® D,OI'IOJ'IHVITeJ'IbeIe ycnoBud, anda nepemMeHHbIX Tuna MacCcuB:

— [ns maccmBa c aneMeHTaMu 6yneBCKOro Tuna — rnpu 3HeproHe3aBMcMMocTy "Bbikn" Ha cxeme
NPUCYTCTBYET BbIXO4HOW ONOK MaccuBa MUnm arieMeHTOB MacCuBa;

— [nsa maccuBa c anemMeHTaMu LiefIo4UCIIEHHOro U BelLleCTBeHHOro Tuna — rnpu 3HEProHe3aBUCUMOCTH
"BbIkn" Ha cxeme NpUCYTCTBYET BXOOQHOW OrOK MaccuBa Unv arieMeHTOB MaccuBa.

Ecnu Hn ogHO 13 yCJ'IOBMl71 He BbINOJTHAETCA, TO TaKad nepemMeHHana ABNAeTCA He3aAeMCTBOBAHHOMN.

He3apencTBOBaHHbIE NEPEMEHHbIE:

* He y4yacTBYIOT B JIOFMKe NporpaMmbl;
* He y4yacTBYIOT B CUMYISILUM NPOrpamMmbl;
* He 3aHMMatoT NamaTb Npubopa.

Tabnuua nepemMeHHbIX
lMNepeMeHHble NpoekTa oTobpaxkatoTcsa B Tabnuvue nepeMeHHbIX.

Vi
Onsa 3anycka Tabnuubl NEPEMEHHBIX HAXXMUTE KHOMKY @ Ha naHenu WHCTPYMEHTOB UMK BblIbepUTE B rMaBHOM
MeHio Mpubop — Tabnuua nepemMeHHbIX.

Tabnuua nepeMeHHbIX coaepnT [lepeBo KaTanoros nepeMeHHbIX, a Takke BKNaaKu:

+ CraHOapTHble NepEMEHHBbIE;

+ CepBUCHbIE NEPEMEHHDIE;

+ CerteBble NepeMeHHble (NepeMeHHble nHTepderica CBA3N) — OIS KaXaoro uHTepdenca cea3un otaensHas
BKIagka.

[epeBo KaTanoroB nepemMeHHbIX NO3BOMSET CO34aBaTb pasdenbl KaTanoros Ans pasmeLlleHns nepemMeHHbIX. [0ns
KaXkgon kaTeropum nepeMeHHbIX 0TobpaXkaeTcsl CBOE AepeBo KaTanoroB. 15 CTaHOAPTHLIX U CETEBLIX NepPeMEHHbIX
BO3MOXHO CO3[aBaTb [LOMOMHUTENbHbIE pasdenbl KaTanoroB (MakcumarnbHasi BrioXxeHHocTb — 3). Kartanoru
CEPBUCHbIX NEPEMEHHbLIX HEU3MEHSIEMbIE.

PHAOM C HasBaHMeM Kaxgoro Kartarnora B ckobkax YKa3blBaeTCA KONMM4YeCTBO NepemMeHHbIX B KaTtarnore - ¢ y‘-IéTOM
nepemMeHHbIX, HaX0AALWUXCS BO BIIOXKEHHbIX KaTanorax, Mmoo 6e3 Hux, B 3aBUCMMOCTU OT HacTpoikun "OTobpaxeHune
BMNOXEHHbIX NepeMeHHbIX".
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6 MNepemeHHbIEe

CranAapTHble | CeTesble, Slave
e@aLGok

=[] Cranpaptheie (18)
= [ Katanor1 (11)

[ Katanor2

~

HanmerosaHw Bnok3 v

PucyHok 6.1 — [lepeBo KaTanoroB nepeMeHHbIX

BKNIOYNTL/BBIKITIOYNTL OTOOPaXXeHUE BITOXKEHHbIX NepeMeHHbIX
+ KHonka ~— BKRIOUYUTBL OTOBPaXKeHMe BIOXEHHbIX MePEMEHHbIX — B CKOBKax oTobpaxaeTcs
obLlee KONMYeCTBO NEPEMEHHbIX, HAXOOSALWMXCSA B TEKYLLEM KaTarnore 1 BO BCEX €ro BIIOXEHHbIX
& rnoakaTanorax.

* KHonka Q@ _ B CkoOKax 0T06pa>|<aeTc;| KOJTM4YeCTBO NepeMeHHbIX, HaxoaAaLnxca
HenocpeaCcTBeHHO B Bbl6paHHOM kaTanore, 6e3 y4eTa BIOXXEeHHbIX NoAKaTanoros.
Mo ymonyaHuwo 0To6pa>|<eH|/|e BITOXXEHHbIX NepeMeHHbIX BKITIOYEHO.

PaCKpblTb nogkartanorun

CBepHyYTb nogkaranoru

Co3paTb HOBbIV NogKaTarnor.
Takke co3gaHue nogkaranora JOCTYMNHO Yepes KOHTEKCTHOE MEHIO KaTarnora.

000 6

Ody6nupoBaTtb kaTanor — BbibpaHHasi nanka npoayonupyeTcsi B pOAMTENbCKMI KaTanor Co BCEMU
BMOXEHHbIMU pasaenamu n 4o6aBneHHbIMU NEPEMEHHBIMU.

Takke KonMpoBaHWe pasgena gOCTYNHO Yepes3 KOHTEKCTHOE MeHLo KaTanora. Beibepute KonupoBatb,
3aTem BbIbepuTe KaTanor, B KOTOPbIN HeobxoaumMo Ao6aBuTb CKONMPOBaHHLIN pa3gen, Haxmute MNMKM u
BblbepuTe BeTaBuTh

NMPUMEYAHUE
|I| KaTtanor ons go6aeneHus nHgpopmauum gormkeH bbiTb Ha YPOBEHb Bbile KONUPYEMOTO.
YpanuTtb kartarnor.

E-' Takxke yoaneHue pasgerna Kartanora oCTynHO 4Yepe3 KOHTEKCTHOE MEHI0 KaTarora.
X NMPUMEYAHUE

[i]lP

[Ona nepemelleHnsa pasgena karanora HaxmuTe u ygepxusanTte knaeuwy Shift, 1 ¢ nomowbto drag&drop
nepemecTuTe pasaen Ha HOBOe MeCTO.

NPUMEYAHUE

lMNepemelleHve pa3genos JOCTYMHO TOMBKO B NpeAenax poanTenbCKoro kartanora.
[ns nepevMeHoBaHWA pasgena Katarnora BBeOUTE HOBOWM UMSA B CTpoke HaumeHoBaHue, pacrnonoXeHHoW B
HWKHen YyacTn [lepeBa KaTanoroB NepemMeHHbIX.

NPUMEYAHUE

MNorne HanmeHoBaHWe He MOXeT GbITb MYCTbIM UK AyGNMpoBaTh MMS APYroro pasdena B npedenax
poauTenbcKoro kartanora. B crnyyae BBoa HEKOPPEKTHOTO MMEHU NOSIBUTCS OKHO C coobLLeHneM 06 oLmnbke.

d

asgen Karanora, cop,epmau.l,mﬁ nepemMeHHble, yaannTb HeBO3MOXHO.

UTo6bl onpedenvTb pasden Karanora, B KOTOPOM HaxoaMTCs NepemMeHHasi, BblAenuTe nepeMeHHyo B Tabnuue u
Haxmute Ctrl +H. Pasgen, B KOTOPOM HaxoOuTCHA NepeMeHHas, B JepeBe KaTanoros BbIAEMNUTCA CUHUM LIBETOM,
HaMmeHoBaHVe pasgena oTobpasuTcs B CTPOKe CHU3Y, B Tabnuvue nepeMeHHbIX OTKpOeTcs TOT pasden, roe
pacnornoxeHa nepemeHHas. nu HaBeamTe MbILKY Ha NEpeMeHHy0 — BO BCMIIbIBAIOLLEM OKHE OTOBPAa3UTCA UMS
nepeMeHHON 1 ee pacnonoXeHue.
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6 MNepemeHHbIEe

YUTto6bI Mcnonb3oBaTb nepemMeHHyr B NPOekKTe, CHa4vana criegyet co3fatb €e B Tabnuue nepeMeHHbIX.

BolbepWTe NepemMeHHyI MW CO3AaiTe HOBYIO X

CraHaapTHele  CepeWcHble | CeTeswle, CnoT 1

@& +tXBEESST Movcx
D CEEDTE (& WmA nepemenHo Tun nepemeHHOn SHEeproHesaBuCcMMOCTE SRR D e KommeHnTapui

YMONUYaHuw npoekTe

b1 Bynesckoe - 0 Aa

rl UenouwncnenHoe - 0 Her

f1 C nnaBatowes 3.. -~ [ Het

<1 ml [0..1] Bynesckoe - O Het

Het

Het

< Bynesckoe - [ Her

OK

PucyHok 6.2 — Tabnuua nepeMeHHbIX

CosnaTb NepeMeHHyo

OybnupoBaTb NepemMeHHyo

Yaanute nepeMeHHyto

OKcnopTupoBaTh CTaHOAPTHLIE NepeMeHHble B CSV chann

MmnopTupoBaTth cTaHOapTHble NepemeHHble n3 CSV danna

PackpbITb BCe MaccuBbl

CBepHyTb BCE MaccyBbl

D & R LR X &+

[ns co3gaHus nepeMeHHON HaXXMUTE KHOMKY I B JIEBOW BEPXHEN YacTu Tabnuubl, Unvn BBEAUTE NMsI NEPEMEHHON
B cronbue “Umsa nepemeHHon’. 3aganTe TuN, 3anoNHUTE OCTanbHble MNapameTpbl B 3aBUCUMOCTM OT
aKcnnyaTtauMoHHOW NOTpebHOCTK.

*  WUmA nepemeHHON — uMsA ansa oTobpaxeHus nepeMeHHon B npoekTe. [pn co3gaHumn maccmsa afeMeHThbI
MaccuBa aBTOMaTU4YeCKM Nomy4yaroT MMeHa, cogepXalune umsa Mmaccmsa ¢ JobaBneHneM MHAeKca B
KBagpaTHbIX CKOOKax;

*  Tun nepemMeHHOMN — MOXET ObITb Ha3Ha4YeH OAMH U3 TPEX TUMOB: OYNEBCKUN, LLENOYNCIIEHHbIN, C NTaBaloLLEN
3anaTon, maccu. CM. nogpobHee pasaen Tunbl NnepeMeHHbIX;

Mpun BEIGOpE NepeMeHHOoN TMna Maccus, B NosiBMBLUEMCS OkHe HacTporka maccuBa BBeguTe:

— Pasmep maccuBa — KONMYECTBO 3N1IEMEHTOB MaccuBa, He bonee 256. 3HaveHus, 3agatotca B oopmaTte
[X..y], rae X - nHOeKc NepBOro arnemeHTa, y - NoCreaHero;

— Twun aneMeHTOB — TWM 3NEMEHTOB Maccuea: ByneBCck1i, LENOYNCTIEHHbIW, C NNaBatoLLen 3anaTon.
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6 MNepemeHHbIEe

HacTpoika maccuea Mass_1

0.1]

Twn aneMeHToB bynesckoe

Pasmep maccuea
KonnuecTeo 3neMeHTOE Maccuea

PucyHok 6.3 — OkHo HacTpoika maccuBa

M3meHeHne pasmepa, manasoHa NHOEeKCOB n/unu Tuna anemMeHTOB Macc/Ba BO3MOXHO B f060 MOMEHT.

+ OHeproHe3aBUCUMOCTb — [1151 COXpaHEeHUsi 3HaYeHusi nepemeHHon B MNM3Y npubopa B crniyyae OTKNHOYEHUSA
3MNeKTPONUTaHUs criegyeT BKIOYNTb YeKBOKC B norne HacTpoviku. Bpemsi xpaHeHusi nepemenHon B MN3Y
3aBUCUT OT TMNa npubopa, CM. pykogodcmeo 1o aKcTyamayuu npnbopa;

NPUMEYAHUE
|I| [ns npmbopoB BTOPOro NOKOMEHNs, NP BKINOYeHUU B Tabnmue nepeMeHHbix Yekbokea

3Hepr0He3aBVICVIMOCTb, pa3mMmelleHne 3Ha4eHnq nepemeHHon nponcxoanT:

— B cuctemHoe JACIIM3Y — gnsi ctangapTHOM NepeMeHHON, NPUBSI3aHHONM K NapameTpy npubopa
UInun K anemMeHTy Busyanusauun. [ins ceteson Slave nepeMeHHon;

— B OCIMN3Y — anga ctaHaapTHOM NepeMeHHOW, He NPMBS3aHHON K NapaMeTpy npubopa unm K
3MNEMEHTY BU3yanuasaumuu.

+ 3HayeHue No YMON4YaHUK — 3HaYeHue, koTopoe ByaeT XxpaHNTb NepeMeHHas, Noka B Hee He Byaet
3anncaHo HOBOE 3HaYeHue;

* WUcnonb3oBaHue B NpoeKTe — NHAMKALMS UCNONb30BaHMS NepeMeHHon B npoekTe. 3HaveHune"[1a"
yCTaHaBNUBaETCH eCnn nepemMeHHas ABnsieTcs 3aAeMCTBOBaHHOW, N/ UMEET NPUBS3KY K BXOAHOMY 1N
BbIXOOAHOMY OIOKy Ha CXeMme;

*  KommeHTapum — TeKCTOBOE onncaHue A1is oTobpaXkeHusi BO BCMIbIBAOLLEN NOACKA3Ke Ha CXEMe NpoekTa
npu HaBe4eHUN Kypcopa Ha Briok nepeMeHHoNn.

Ons pybnupoBaHus nepemeHHon HaxmuTe [MKM Ha CTpPOKy nepemMeHHOM M B KOHTEKCTHOM MeEHI Bblbepute

Oy6nupoBaTb NepeMeHHYH WU HAKMUTE KHOMKY e

m NPUMEYAHUE

[ybnvpoBaHue anemeHTa MaccrBa HEBO3MOXHO.
UTo6bl yOanuTb NnepemMeHHyto 13 Tabnuubl, HaxxmuTe NKM Ha CTpoKy nepemMeHHO 1 B KOHTEKCTHOM MEHIO BbiGepuTte

B BerHeVI YacTu Tabnuupl.

YOanuTb NepeMeHHYI0 UM HaXMUTE KHOMKY 2% B BepxHeil yacTv Tabmuubl. B criyuae, ecnv nepemeHHas
ncnonb3yeTca B MNpoekTe, OTOBPasuTCs WHMOPMALIMOHHOE OKHO, C MPEeanioXeHWeM yaanuTb CCbIKU Ha
nepemeHHyto. Mpu BbiGope YaanuTb nepeMeHHas GyaeT yaaneHa U3 Tabnuubl nepeMeHHbIX U Groka Ha cxeme.

NMPUMEYAHUE
YpaneHue anemeHTa MaccrBa HEBO3MOXHO.

AKcnopT nepeMeHHbIX B chann
,D,J'Iﬂ OKCNopTa BKNaakn nepeMeHHbIX B Buae TaﬁJ'II/ILI.bI B cpopmaTe .CSV.

o . ,
1. Haxmute E AkcnopTupoBaThb NnepemMeHHble B CSV chann B BepxHewn YacTu Tabnumubl.
2. B oTKpbIBLIEMCSH OKHE YKaXXMTE MECTO BbIrpy3ku dhanna.

3. Haxmute kHonky CoXpaHuTb.
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6 MNepemeHHbIEe

s | | MTIPUMEYAHUE
1 | |VIma daiina dopmupyeTcst B 3aBMCMMOCTM OT 3KCMOPTUPYEMON BKNaaku no cxeme Mmsllpoekma_Bknadka_
— |[lepeMeHHbIe.

s | |TIPUMEYAHUE
1 | |Ans npubopos BTOpOro nokoneHus Bknagka Slave ceTeBbix MEPeMEHHbIX 3KCMOPTUPYETCH BMECTe C

HacTpoikaMun NapamMeTpoB NepeMeHHbIX.

BriBepuTe NnepeMeHHy D MK CO3AaATE HOBYHY >
Cranpaprusie | Cetesnie, Slave
°eFa G +t%xBEOO
[ CranpaptHoie (4) Wra ne JKCNOPTHPOBATL BKNAAKY NEPEMEHHbIX B CSV thain L JHauexne no Wenonsaoeaque a i rre s
[ 3xcnopTuposats BKNaaKy nepementbix B CSV daiin JEe s bl
VariablesT—""BynescKoe — * 0 Her
Variable-2 Bynescxkoe O Her
Variable-3 Byneeckoe . O Het
Variable-4 bynesckoe O Her
Bynesckoe O Het
OK
PucyHok 6.4

MMnopT nepemMeHHbIX U3 channa

Ons wmnopTta Tabnuubl nepemeHHbix 13 danna B dopmare . €SV HaXMUTE KHOMKY . MmnoptupoBathb
nepemMeHHble u3 CSV cpanna B BepxHelh YacTu Tabnuubl. Bbibepute hain n3 kotoporo Heobxoammo
UMMNOPTUPOBaTh AaHHble M HaxmuTe OTKpbITb. Katamorn, npu Hanuuuu, Takke UMMAOPTUPYHTCA u3 danna ¢
COXpaHeHUeM BMOXEHHOCTU NepemMeHHbIX. B cnyyae npucyTcTeus B hanne HEKOPPEKTHLIX OaHHbIX, HAaNpUMep npu
OTCYTCTBUM cTONbLUA C MMEHEM, TUMOM MEPEMEHHOW UK pernctpom, byaet otobpaxeHo coobuieHne 06 owwmbke.
Mocne ycTpaHeHnsi OoWMBKM BbINOMHUTE MMMOPT 3aHOoBO. [pu coBnageHun MMeH u/unu perncTpoB NEPEMEHHBIX B
npoekTe N MMnopTupyemom davne, nosiBUTCS MHPOPMaLMOHHOE OKHO C coobLeHnem o060 Bcex nepeceyeHusix
WUMEH U/Vnn perncTpoB ¥ NpeasioKeHMeM NpoaoImKUTL MO0 OTMEHUTL UMNOPT

PacKkpbITb/CBepHYTb MaccuBbI

Ecnu B npoekTe NpucyTCTBYET NEpeEMeHHasi Tuna MaccuB MOXHO HACTPOUTb OTOBpaXKeHWe 31eMEHTOB MaccuBa B
Tabnvue nepemeHHbIx. Maccue oTobpaxaetcs B Tabnuue nepeMeHHbIX B Buae AepeBa MaccuBa. [nsi packpbiTus

JepeBa MaccuBa y BCeX NEPEMEHHBIX TUMa MaccuB B Tabnuvue nepemMeHHbIX HaXXMUTE KHOMKY & PackpbITb Bce
MaccuBbI B BEpPXHEN 4YacTu Tabnuupl. [JaHHas HaCTpoWka COXPaHSEeTCA Mpu CregyloweM OTKPbITUM Tabnuubl
nepemMeHHbIX, B paMkax ogHon ceccun. [ina otobpaxkeHus anemMeHTOB MacCcuBa Yy O4HON NepeMEHHON TUna Maccus
Ha)XMWTE Ha YaCTHYO KHOMKY "+", pacnoroxeHHyo nepeg MMEHEM MaccuBa.

UT06bl CBEPHYTH AEPEBO MaccuBa y BCEX NepeMeHHbIX TUMa Maccue B Tabnuue nepeMeHHbIX HaXMUTE KHOMKY =)
CBepHYyTb BCe MacCUBbI B BepXHel YyacTu Tabnuupl. [laHHas HAacTpoika CoXpaHseTcs Npu criedytollem OTKPbITUN
TabnMubl NMepemMeHHbIX, B pamkax OAHOM ceccuu. ONs CKpbITUS OTOBPaXKeHWs 3rIeMEHTOB MaccuBa Yy OfHOM

nepeMeHHON TMa MacCuB HAXXMUTE Ha YaCTHYIO KHOMKY "-", pacnonoXeHHyo nepea uMeHeM MaccuBa.

Mouck nepemMeHHbIX

Tabnuvua nepemeHHbIX noaaepXuBaer Mouck u cunetTpauunio no umeHn. Cumson «lpoben» BbINONHAET ponb
norudeckoro VW n no3sonsieT mnbTpoBaTh NepeMEHHbIE MO HECKOITbKUM KPUTEPUSAM.
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6 MNepemeHHbIEe

BriBepuTE NEPEMEHHYHY WM CO343ATE HOBYHD X

CraHaapTHele | CepencHble | Cetesoie, Cnot 1

ede G + & q x
[ Cranpaptreie (4) o X Iuauoune No Wcnonsaosauue 8 .
Wma nepemerHon Tun nepemeHHOn  JHEPrOHESABMCHMOCTE E— npoexTe KommenTtapuia
varl Bynesckoe - [l Het
var2 Bynescxoe v B Her

PucyHok 6.5 — NMonck nepemMeHHbIX

Ecnun BBegeHHon B CTpOKe noucka nepemeHHoﬁ He CyulleCTBYyeT, TO €€ MOXHO co34aTb HaxaTueMm Ha KHOMKY I B
BerHeI7I YacTu Tabnuupl. I'IepemeHHoﬁ aBToOMaTU4eCKn NpucBoNTCA BBEAEHHOE B CTPOKE NMOoncka NMMm4.

BnsbepiaTe mepeistinnyd st COMABATE HOBYWD X |

Cramupdptioe | Copawcrnse | Cetemme, (AT 1

YT 1= Y- 41 flepeucnias] s
D Crangaperivie (4 R T Tt Nepustipmentsl  Toss (e BASCHISOL Th, At v Iri-:nvunr_l:l-! [ ]

i . T Sy L e e L B
Dl conigiesn S 3T namie T CONSA P Sy | Clis Shatel)

o
Bl piame mepeistrn D el COSSRATE NOBYHD X
Cramupaptnee | Copawcrmse  Cetese, (oot 1
LY T 1= +E BEOS flepeucnnas) X
[ Crangapsawe (5 e - i 2 - L In'l-l:nnhm:'—ul K —
Nepemansin Bynencxos - ] [ Her
[+ 4

PucyHok 6.6 — Co3gaHune nepemMeHHOM ¢ 3afaHHbIM UMeHeM

KoHTeKkCTHOe MeHI0 Tabnuubl nepemMeHHbIX

YTo6bl HAaNTN MecTa MCNONb30BaHNS NepemMeHHoN B npoekte HaxmuTe NKM Ha cTpoky nepemeHHon B Tabnuue u
BblOEpUTE B KOHTEKCTHOM MEHHIO nepemMeHHoNn MokasaTb CCbIIKMU.
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6 MNepemeHHbIEe

BriBepuTe NnepeMeHHy D MK CO38aATE HOBYHY >

CraHpapTheie | CepeucHbie | Cetepbie, Cnot 1

°eH86G + S XBESOD
[ Cranpapisie (5) 3 e 3uauexne no Wenonsaosaxne 8 "
Hma nepemeqHHon Tun nepeMeHHORn SHeproHe3aancHMOCTE KommenTapuin
YMOMHaHN NpoeKTE
ri Uennuurnauuna [ 1 Ja
3 g @ Mekasats coounkm H

e 95 AOySavposate nepensinyr  Ctrl<D L2

r2 Len 5 yaamms NepeuenmHye Delete 0 fa

varl bynesckoe T O Het

var2 Bynesckoe . O Het

Bynesckoe . O Het

oK
PucyHok 6.7

B oTKpbIBLLEMCS OKHE 0TOBpPa3nTCa UHopMaLUs O BbIBpaHHOW nepeMeHHON.

Ccbinkn Ha nepementyro "r1" n

Ha AdHHYH NEPEMEHHYHD WMEKTCA CChLTKK B CReay LMY
MECTax NpoexTa:

| Bnok uteHwa u3 nepemMeHHoM rl
| Bnok uteHna u3 nepeMeHHoM r1
b Bnok uteHmA M3 nepemexHOoM rl
| Bnok uteHwa u3 nepeMeHHOM r1

JakpeiTe

PucyHok 6.8 — CcbIniku Ha NnepeMeHHy1o

Ona nepemeHHon TUNa MacCuB YKa3bIBalOTCA CCbIITKM KaK Ha caM MacCuB, TakK U Ha ero 3ay1IeMeHTbI.

YT06bl yaanuTb NpMBA3KY K GNOKY NEPEMEHHON B NPOEKTE OTMETLTE HY)XXHble NEPEMEHHbIE ranovkaMmm N HaXXMUTe
KHOMKy YaanuTb. [epemeHHas octaHeTcs B Tabnuue, Ho He ByaeT MCNonb30BaThCs B NMPOEKTE.

6.1 Tunbl nepeMeHHbIX

B Owen Logic ucnonb3yoTcs Tpy TUNa NePeEMEHHbIX:

*  OyneBCKui (ABOWNYHBIN);

*  LUEeNOYNCNEHHBIN;

* CnnaBatoLLen 3anaTou (BeLeCTBEHHbIN);
* MaccuB.

3Ha4yeHunsa oT ogHOM nepemeHHO|7| K ﬂ,perIZ MOryT nepenaBaTbCA TOJIbKO NMpu coBnagarowmx Tunax nepemMeHHbIX.

ByneBckui Tun
lMNepemeHHas 6yneBCcKOro Trna MoOXeT NPUHMMaTb O4HO 13 AByX 3HadeHui: 1 (True) nnm 0 (False).

Ha cxeme nepemMeHHble 6yJ'IeBCKOFO TNna coegnHAKTCA YepHbIMU NTUHUAMW:

PucyHok 6.9
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6 NepemeHHbIE

LlenoyucneHHbIV TUN
lNepemeHHas Leno4YncrneHHoro TMna MoXeT NPUHUMAaTL 3Ha4YeHne Lenoro Yncna B gnanasoHe ot 0 oo 4294967295.

Ha cxeme nepemMeHHble LUerno4ncrneHHoro tTmna coeanHAarTca KpaCHbIMU JTMHUAMNA.

PucyHok 6.10

Tun ¢ nnaBalowen 3anaTon

MepemMeHHas TunNa ¢ nNnasatoLlen 3ansATon MOXET NPUHUMATL 3HaYeHUe BELLeCTBEHHOro Y1cna B AnanasoHe oT —
3,402823E+38 0o 3,402823E+38.

YUucna ogMHapHOWM TOYHOCTM C MaBaloWen 3ansaTori o6ecneynBaloT OTHOCUMTENBbHYK TOYHOCTb 7—8 OEeCATUYHbIX
undp B AnanasoHe ot 10-38 o npumepHo 1038,

Ha cxeme nepemeHHble TUNa ¢ NnaBaroLLen 3anaTon coegmHATCA PUONEeTOBLIMU NNHUAMU:

PucyHok 6.11

Maccus

[MepeMeHHas TMnNa MaccuB XpaHUT YNopsiAOYEHHbI HAbOPp 31EMEHTOB OOQHOro Tuna: GyneBcKoro, Leno4mcrieHHoro
Wnu ¢ NnaeBawllen 3andaton. MakcumanbHOe KONMYECTBO ArIEMEHTOB B OJHOM MaccuBe - 256.

NPUMEYAHUE )
Pabota ¢ maccuBamm goctynHa B Owen Logic HaunHasi ¢ Bepcum 3.0. B Tekywen peanusauum

nogaepxuBaeTca pa60Ta TOJNbKO C OAHOMEPHbLIMMN MaccnBaMu.

Ha cxeme nepemMeHHble TUna MaccuB COeaANHATCA 3eJ1eHbIMU JTMHUAMN:

x

PucyHok 6.12

6.2 CepBUCHbIE NepeMeHHble

CepBuCHble NepeMeHHbIe CBSI3aHbl C HAaCTPOWKOM Npubopa M MOryT TOMbKO CYMTLIBATLCH. 3anvcb B CEPBUCHbIE
nepemMmeHHble HeocTynHa. Habop cepBUCHBIX NEPEMEHHBIX MOXET OTNNYaTbCS B 3aBUCUMOCTU OT npubopa.

BoibepuTe NnepeMeHHy X

CraHpapTHele CepeurcHbIE | Ceteskie, CaoT 1

[J Cepeuchbie (6) s Tvn nepemeHHoi
=l Mackl peansHOro BpeMeHK
CekyHabl LlenoumcnenHoe
MuHyTEI LlenoumcnenHoe
Yacel LlenoumcnernHoe
leHb LlenoumcneHHoe
Mecaw LenoumcnenHoe
log LlenoumcnernHoe

OK

PucyHok 6.13 — Bknapgka CepBUCHbIe NepeMeHHblIe

Ha cxeme CepBUCHblIe NepeMeHHbIe 0603HavatoTcs CepbiM LIBETOM:
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6 MNepemeHHbIEe

log,

PucyHok 6.14

CepBUCHble NepeMeHHbIN Ans NPpMGopPoB BTOPOro NoKoneHus

B npubopax BTOPOro MOKOMNeHWUs! HET CEePBUCHbLIX MepeMeHHbIX. BMecTo cepBUCHBIX NepeMeHHbIX MCMOonb3yeTcs
NpuBsi3ka NepeMeHHbIX K NapameTpam npubopa (cM. pasaen MNpuesiska NepeMeHHbIX K napamMeTpam).

6.3 NepemeHHble UHTepdenca cBa3n

B Ttabnuue nepeMeHHbIX ANs KaXaoro uHtepdpenca cBs3n co3gaeTcsl OTAeNbHas BKNagka ¢ OnUcaHWeM CeTEBbIX
nepemMeHHbIX. B 3aronoske BKragku ykasblBaeTCcsa TUM UHTepdenca u Homep 3aHMMaemoro crnoTa.
Pexxum Master

Onsa wHtepdenca ceasun B pexume Master Tabnvua cogepXut BKNagkun ¢ CETEBbIMU MEPEMEHHBIMU OIS KaXK4oro
onpaluvMBaemMoro ycTponcTBa.

BhIGEpWUTE CETEBYHO NEPEMEHHYHD WK CO3A3ATE HOBYHD X
Cranpapreie Cepeucheie  Ceteswie, Cnot 1| CeTeswie, Chot 2
eaan + XBE Mowck

[ Cereswie, Crot 2 Ycrpoiicteo (2) (—
Ycrpoiicteo, 16

WMma nepemennoi | Tun nepemenron | Oyukuma utesnn | Oyukums s3annckn | Agpec pernctpa | Appec Guta (oB) KommenTapui
Variable-1 Bynesckoe - 0x01 - Ox05 - o 0
Variable-2 Bynesckoe - w01 B 0x05 L 0 1
Bynesckoe - 0x01 = 0x05 - 0 1
0K

PucyHok 6.15
O HacTpoikax nepemMeHHbIX cM. noapobHee B pasgene Pexum Master.

Pexum Slave
,U,J'Iil MHTepd)eVlca CBA3U B pexnme Slave Ta6nv|u,a 0To6pa>KaeT CYMTbIBaeMble ceTeBble NepeMeHHbIe.

BribepwTe ceTeByto NEpeMEHHYI0 MAWM CO3AaATe HOBYID X

CraHaapTHele | CepeucHble | CeTessie, Cnot 1

eA@IR + LB XBE Mowck
[J Cetesrie, Cnot 1 Cam (2) WMA nepeMeHHOR Twn nepeMeHHon Appec peructpa WMcnonk3oeaHne B NpoeKTE KommeHTapuia
Variable LlenouncneHHoe © 513 da
Variable-1 LlenoumcnenHoe @ 514 Het
Variable-2 Llenouncnentoe @ 515 Het
< He geifpaHa > LlenoumcnenHoe @ 512 Het

OK

PucyHok 6.16
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6 MNepemeHHbIEe

O HacTpoWkax nepemMeHHbIX cM. nogpobHee B pasgene Pexum Slave.

6.4 NpuBaA3Ka nepeMeHHbIX K NapamMmeTpam

NMPUMEYAHUE
MNpuBA3Kka NnepemeHHbIX K napameTpamM AOCTyNHa TOMbKO Ans NpM6opoB BTOPOro nokoneHus. Cnmcok
npnbopoBs BTOPOro NokoneHuns cM. B pasgene O nporpamve.

B an6oan BTOPOro noOKoONneHnA MOXHO MNpuBA3aTb NEepeMeHHble K MnapamMmeTpam npm6opa N ncnonb3oBatb B
nporpamme. ﬂepemeHHble, npmBA3aHHbIe K NapamMeTpaM, AOCTYNHbI ANnA YTeHUA U UBMEHEHUA.

[ns NnpuBs3kM NnepemeHHon K napameTpy npubopa cnegyer:
1. OrtkpbiTb HacTpoiku npubopa.
|I| APUMEYAHUE

MpurBsA3ka NepeMeHHbIX JOCTYMHa He AN1s BCeX NapaMeTpoB.
2. BblbpaTtb napameTp ANa NPUBS3KN U HAXKaTb Ha KHOMKY «...» B rpade NepeMeHHasi OkHa HaCTpOEK.

HacTpoiika npubopa - O X

Beixog 5 ~

Mmn 3HaueHwme MepemeHHan
Brixog 6

Beixon 7
Beixoa 8

= OwenCloud

TarmayT nepexoja B 6e30NacHOE COCTORAHN... 0 < He BBIGDaHa -

MNpaea yaanéxHoro goctyna us(
Noruka
Modbus Slave
Hactpoiixm nopta R5-485 1
Hacrpoi#kw nopta RS-485 2
batapes
HacTporkm npubopa
Cratyc npréopa
ApxwuB
= Yackl PEANBHOTO BDEMEHH
MNepemMeHHbIe AaTol U BPEMEHN
Mactep Modbus MuHmumansHoe 3HaueHme: 0

MakcumansHoe 3sHaueHue: 60
Modbus perwcrp: 700

Tawmayr nepexoan 8 HesonacHoe COCTORHKWE, CEX

Napone
Yace!
CeTeBbie HACTPOAKK

Moaynu pacluwpeHms -
33KpPbITe

PucyHok 6.17

3. B OTKpbIBLLEMCA OKHE I'IepemeHHblx BbI6paTb nnn co3gatb NnepemMeHHy ANnAa NPpUuBA3KA. BbloeneHHble
CcepbiM NepeMeHHble OOCTYMHbI TOJTIbKO OAJ1A YTEHUA.

BoibepuTe NepeMeHHy0 MAK CO3AaiTe HOBYH X

CraHaapTHble

@ G + % [ Mowck
(m} CraHaapTHele (1) _ . 3Hauenne no Mcnons30saHve B ~
VIMA NepeMeHHOoR Tun nepemeHHoi 3HEprOHEIaBNCMMOCTE KOMMEHTapH
YMONYEHKKD npoekTe
Variable LlenouucneHHoe - [] 0 Het
< He soi0paHa > - [ Het

OK

PucyHok 6.18

Nms npuBszaHHo nepeMeHHol Byaet oTobpaxaTtbes B rpade «MepeMeHHas» HanpoTuB napameTpa.

Mocne NPUBA3KN K NapamMeTpaM nepemMeHHble MOXHO MCMNOJSb30BaTh B NporpamMmme. Takum 06pasoM,
3Ha4YeHnA napaMeTpoB MOXHO YNTaTb U UISMEHATL B NporpamMmme.
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6 NepemeHHbIE

Ecnu npmesizaHHas k napaMeTpy nepeMeHHas UCnonb3yeTcs Ans 3anncu ¢ NnoMoLbto 6noka, a 3HadeHme
napameTtpa He N3MEHWSOCh, TO 3anMcaHHOe Yepe3 OOk 3Ha4YeHne ByaeT XpaHUTLCSA B NEPEMEHHON OAMH
umkn. B cnegyowem Lmkne 3Ha4eHMe nepeMeHHon ByaeT npovmMTaHo M3 napameTpa.

EI NPUMEYAHUE

6.5 KonnpoBaHue nepeMeHHbIX

lMepemeHHbIE MOXHO KOMMPOBAaTb M3 MPOEKTa B MPOEKT A1 NOBTOPHOIO NCMOMb30BaHNS U COKPaLLEHUS BPEMEHU Ha
pa3paboTky. [1na konupoBaHUsa nepemMeHHoN cneayeT BblAenuTb OroK ¢ NnepeMeHHON B UCXOAHOM NPOEKTE U HaXaTb

KHOMKY D Ha naHenn WHCTPyMEHTOB WA Bbl6paTb KOMaHAay KOHMpOBaTb B KOHTEKCTHOM MeHI0 Onoka.

I'IepemeHHaﬂ BCTaBIAETCA B /J,pyr0|7| NPOEKT HaXXaTuem Ha KHOIMKY D Ha naHenn MHCTPYMEHTOB Ui C NOMOLLbIHO
Bbl60pa KoMaHabl BcTaBUTb B KOHTEKCTHOM MEHIO XOriCTa.

NMepeMeHHbIe

Bo BpeMsi BCTaBKM CKOMMPOBAHHOIO Orioka nepeMeHHON B NPOEKT NPOBEPSIIOTCS BCE CBOMCTBA NepeMeHHbIX. Ecriv B
NpoeKTe eCcTb NepemMeHHas C NOMHOCTbIO COBNagalLwumMmn CBOMCTBaMU, To OHa Aybnupyertcs B 6nok. lNepemeHHble ¢
OTNMYaKLLMMNCS CBOMCTBAMM aBTOMATUYECKM CO30AI0TCA B MPOEKTE.

KOI'II/IpOBaHI/Ie ArnemMeHTa MmaccumBa 13 OHOIo NpoekTa B p,pyr0|7| npoucxogunT no crneayvwmmM npasunam:

+ Ecnu B npoekTe, B KOTOPbIN BbINOMHAETCS BCTaBKa, OTCYTCTBYET MaccuB CO CBOMCTBaMM (TUM, pasmep)
NOEHTUYHBbIMW CBOVMCTBaM MaccuBa, KOTOPOMY MPUHAAMNEXNT CKONMPOBAHHBIN 31IEMEHT, TO BMECTe C
3MeMEeHTOM CO3AaETCH HOBbIN MaccuB, MOMHOCTLIO MOBTOPSIOLLMIA CBOMCTBA MCXOAHOIO.

+ Ecnu B npoekTe, B KOTOPbIN BbINOMHAETCA BCTaBKa, YXXe CyLLEeCTBYeT MaccuB C MOEHTUYHbLIMW CBOMCTBaMU,
TO CO3[aHVe HOBOro MaccuBa He NMPOUCXOAMT.

I'Ipanma KOnnpoBaHuUA nepemMeHHbIX Tuna MacCuB He OTnn4arTCA OT npaBuil KONMPOBaHUA CTaHOAPTHbIX
nepemMeHHbIX.

Ecnn nmeHa nepemMeHHbIX coBnagakT, HO Apyrue CBOWCTBa OTNWYAIOTCHA, TO CO30AETCH HOBas nepemMeHHad, HO
KOH(bﬂMKT NMEH 0T06pa)KeH B Tabnuue nepemMeHHbIX, U Tpe6yeTc;| CMEHUTb UMS OAHON 13 nepemMeHHbIX.

< [IPUMEYAHMUE ) ) )
B NPOEeKT AnAa anl6opa, KOTOpPbIN HE NogaepXnBaeT TUMN AaHHbIX C nNiaBatowen 3anATon, HEBO3MOXHO

BCTaBWUTb NepeMeHHbIe TUMNa C nraBatoLLen 3andaTon.

<1 |[MIPUMEYAHUE .
1 | |OHeproHesaBuncmble nepemeHHble HEBO3MOXHO BCTaBUTb B NPOEKT A8 npnbopa, KOTOPbIN UX He
—=— |nooaepxuBaer.

CepBUCHbIE NepeMeHHble

B NPOEKT And rlpM6opa, KOTOprI?I HEe noaaepXXmBaet 4acbl pealjibHOro BpemMeHWu, HEBO3MOXHO CKOMMpoBaTb
CepBUCHbIe NepeMeHHbIe.

lNMepemeHHbIe HTEepdenca ceasmn

B Apyroi NpoekT MOXHO CKOMMPOBaTh TONbKO NepeMeHHble nHTepderica cBa3n B pexmme Slave Ans MAEHTUYHOro
HoMmepa cnoTa. lNepemeHHble MHTepderica cBA3M B pexxume Master cnegyet cosgaBaTb BpyyHyto. Bo Bpems BcTaBku
CKOMMPOBaHHOIo 6roka ceTeBoW NepPeMeEHHOW B MPOEKT NPOBEPSIOTCA BCE CBOWCTBA NepemMeHHbIX. Ecnn B npoekTe
eCTb MepeMeHHasi C MOHOCTbI0 CoBMagalwLwuMn CBOMCTBaMU, TO OHa Aybnupyetcsa B 6rok. lNepemeHHble ©
OTNNYalLLMM1CA CBOWCTBaMM aBTOMAaTMYECKM CO3daloTcA B npoekte. Ecnv umsa wvnu permctpbl nepemeHHbIX
COBMafalT, HO JApyrme CBOMCTBA OTNMYAOTCH, TO CO34aETCs HOBas MepemMeHHasl, HO BO3HMKAaeT KOHMMWKT
perncTpoB nnu umeH. KoHNnKT MOXHO YCTpaHWUTb B Tabnvue nepemMeHHbIX, 3a4aB Apyroe UMs Unu perncTpel.
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7 bubnuoteka

7 Bubnuoreka

BHUMAHUE
[nsa pasHbIx Mogenel NpMbopoB CNMCOK AOCTYMHbIX 3NIEMEHTOB GMONMOTEKM KOMMOHEHTOB MOXET
oTnnyaThCs.

B oTkpblTOM npoekTe Ha naHenu Bubnuoteka komnoHeHToB 3.3 OOCTYMHbl pasgenbl C KOMMAOHEHTamMu AOns
pa3paboTku nporpammsl 4.3.

Pasgenbl 6ubnmoTekn KOMNOHEHTOB:

o OyHKUMKM 7.1 ciyxaT A5 BbINOSIHEHWS NIOrMYECKMX, apudMeTUYEeCKMX onepaumi n ap. PyHkuMn He
COXPaHSIIOT COCTOSIHUS CBOMX BHYTPEHHUX NEPEMEHHbIX. YNCrO ncnonb3yemMbix pyHKLMIA OrpaHUYeHO TONbKO
06beMoM NamMsTu Npmodopa;

*  OyHKUMOHanbHble 6roku (PB) 7.2 criykat ans BbIMONHEHNS onepauunii, TpebyoLmMx COXpaHeHUs COCTOSIHUS
CBOUX BHYTPEHHUX nepeMeHHbIX. K @b oTHOCATCA Tpurrepbl, CHETUMKKN, TanMepsbl 1 apyrue. Kaxaas mogens
npmubopa umeeT COOCTBEHHOE OrpaHNYEHNE Ha KONMYeCTBO ncnonbayembix Pb (cM. pykosodcmeo o
aKcrlyamayuu npubopa);

* pasgen Makpocbl npoekTa 7.3 cogepXuT Co3AaHHble NoNb3oBaTenemM Unm 3arpy>KeHHble C MOMOLLbIO
MeHemKepa KOMNOHeHToB 4.10 makpochl;

+ OnemeHTbl ynpaeneHus 7.6 cryxar ansa nporpammMmmpoBaHus aucnnes npubopa 4.4 n otobpaxatoTcs Ha
naHenu Bo BpeMsi paboTbl ¢ NpMBOPOM C MOHOXPOMHbIM TekCcToBbIM YXKKW 4.4.1.

7.1 DyHKUMM

* Jlornveckune cpyHkummn 7.1.1;

* Apudmetnyeckue yHKunn 7.1.2;
*  ®yHKUMM cpaBHEHMSA 7.1.3;

» CpBuroBble yHKUMK 7.1.4;

* butoBble pyHKkLMK 7.1.4.

7.1.1 Jlornyeckue cpyHKUUMN

* N(AND)7.1.1.1

« WIN(OR)7.1.1.2

« HE(NOT)7.1.1.3

*  Wckntovarowee NN (XOR) 7.1.1.4

OcobeHHOCTbI0 paboThl 6rOKOB NOrMYECKUX (OYHKLUMIA SIBMSIETCSt UX CaMOHACTpoWika Ha TN AaHHbIX. Ecnn k Bxogy
6noka 6bina noacoeAnHEHa LienoYucrieHHasi nepeMeHHas, To 6ok aBToMaTUYecku nepecTpamBaeTcs Ha paboTy ¢

LIENOYNCIEHHBIMY 3HAYEHUSMU.
I
: AND

324425 % -
AND |

82,39 . .
AND |-

PucyHok 7.1

Ona cdoyHkuun U n UNWU cnepyeT yuuTbiBaTb, YTO HEMOOKMNIOYEHHbIE BXOAbl GNOKOB 6yayT MMETb cneayoLline
COCTOSAHMS:

o ansa dyHKumm U — normyeckas «1»;
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*  Anga doyHkummn UNWU — norudeckuin «Ox».

B atom cny4yae Orokn BbINOMHAOT d)yHKLI,MIO NoBTOPUTENA CUrHana. Ons yBEINU4eHna 4nmcna BxogoB y J1IOrM4YeCKmnx
beHKLJ,VIVI NCNOoNb3yeTCA NX KaCKagHOE BKITlOYEeHMe:

11— 11—

R—AP D = p-{ANDlq

13 ——1 13
PucyHok 7.2

7.1.1.1 U (AND)

D D= e )

PucyHok 7.3

Ecnu Ha oba Bxoga 6rnoka yHKUMM MOCTYNalT cuUrHanbl norndeckort «1» (Bce BXodbl BKIMOYEHbI — KOHTaKThI
3aMKHYTbI), TO HA BbIXOAE MOABMNAETCS CUrHAM NOrMYECKOn «1» (BbIXOA BKITOYEH).

Pa6oTte yHKLMUM COOTBETCTBYET TabniLa COCTOSHUIN:

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

Ecnn Ha Bxoabl 6noka beHKLI,I/II/I NoCTynarwT LEeNnovYncreHHble 3Ha4yeHund, To onepauund 6yﬂ,eT npouv3seneHa Hapg
KaxkablM OUTOM 3Ha4YeHUs1 B OTAENbHOCTMW.

0011
N | 0101
0001

7.1.1.2 UIIN (OR)

11 o o .
| 11
I Q OR
12 # | > -

PucyHok 7.4

Ecnu Ha oguH 13 BxogoB Broka yHKUUKM NOCTYNaeT CUMrHan rfiormyeckon «1» (KOHTakTbl 3aMKHYThI), TO Ha BbiXoAe
anemeHTa nosBnsieTcs nornveckas «1» (BbiIxod BKITHOYEH).

Pabote (pyHKUMM coOTBETCTBYET Tabnuua COCTOSHUIA:

1 12 Q
0 0 0
0 1 1
1 0 1
1 1 1
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Ecnn Ha Bxogbl Gnoka q)YHKLI,VII/I NoCTynakwT LeNIoYUCIeHHble 3Ha4YeHud, To0 onepauund 6yp,eT npoun3sengeHa Haa
KaXkabIM OUTOM 3HaYeHUs B OTAENbHOCTU.

0011
I | 0101
0111

7.1.1.3 HE (NOT)

(DyHKLI,MFI ncnonb3yeTca Ana MHBepTnpoBaHMA CUrHana.

I1

ki |
===\ Q

v

PucyHok 7.5

Ecnn Ha Bxoad 6Gnoka (yHKUMM MocTynaer curHan normdeckoro «0» (KOHTakTbl Pa3oMKHYTbl), TO Ha BbiXode
areMeHTa NosIBMSIETCs formyeckas « 1» (BbIXO4 BKIOYEH), U HAOGOPOT: CUrHaM MHBEPTUPYETCSI.

Pa6oTte yHKLUM COOTBETCTBYET TabnuLa COCTOSHUIA:

1| Q
0|1
110

Ecnu Ha Bxopg 6rnoka d)yHKLI,VIVI nocTynaeT uenovYncrieHHoe 3HadyeHune, 1o onepauna 6y,D,eT npon3seneHa Haa KaxkabiMm
OMTOM 3Ha4YeHMs B OTAENBHOCTM.

01
10

HE
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7.1.1.4 Ucknovarwee UJTUN (XOR)

(>
(7

I1

v

XOR

PucyHok 7.6

Ecnu Tonbko Ha oaMH 13 BXxogoB Onoka yHKLMK NOCTYNaeT fornyeckast «1», To Ha BbIXOAE 3fIeMeHTa NosIBNSETCS
nornyeckast «1» (BbIXO4 BKIOYEH).

Pa6oTte yHKLUM COOTBETCTBYET TabnuLa COCTOSIHUIM:

1 12 Q

0
1
1

0
1
0
1 0

Ecnn Ha Bxogpl beHKLI,Ml/I NnoCTynarT UEeNnoYUClneHHble 3Ha4YeHnd, To onepauuna 6yp,eT npon3segeHa Haa KaxabiMm
OMTOM 3Ha4YeHMS B OTAENBbHOCTM.

0011
XOR | 0101
0110

7.1.2 ApucpmeTnyeckme pyHKLUM

Onepauun apudmeTnyecknx PyHKLUN MOryT NPOU3BOAUTLCH TOMbKO HaA 3HAYEHUSAMMU LIENOYMCNEHHOIO TMMa U
Tuna c nnasatoLLlen 3anaTon.

HasBaHue LlenouncneHHbin | Tun c nnaBawoLen
™n 3anAaTtomn

CnoxeHune ADD 7.1.2.1 fADD 7.1.2.1
BbluntaHme SUB7.1.2.2 fSUB 7.1.2.2
YMHOXeHne MUL 7.1.2.3 fMUL 7.1.2.3
Henenve DIV7.1.2.4 fDIV7.1.2.4
[leneHne c octaTkom MOD 7.1.2.5 -

Bossenctie e - fPOW 7.1.2.6
Mopayrnb oT yucna - fABS 7.1.2.7
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7.1.2.1 Cnoxenue (ADD, fADD)

V1+V2=Q =P

PucyHok 7.7

Ons onepaunii Hapg LENOYUCIIEHHBIMU 3HAYeHMAMU ucnonb3yetca 6nok ADD, Hapg 3HayYeHMsIMM C NnaBaroLlen
3anston — fADD.

Pe3yﬂbTaTOM onepauun (*)YHKLI,VII/I Ha BbIXoAe ABIAETCA CyMMa BXOAHbIX 3HaYEeHUN.

Ecnun Bo BpeMs BbINOMHEHUSI onepauMn 3HadyeHre yncna nomnyyaetcsa 6onblie 4294967295 (32 6uta), TO0 OUThI,
BbIXOAsLLME 3a pa3psaHoOCTb 32 6uTa, oTceKkatoTCs.

Mpumep

[MpumeHeHne GNOKOB yHKLMM OIS CROoXeHUs umcen 24 +2 +2 +7 = Q = 35.
24
| 24 = ryy

I 26 26
-, 2l (228 = I o P
(e P ?@

PucyHok 7.8

7.1.2.2 BoiuntaHue (SUB, fSUB)

v1v2Q—> )=

PucyHok 7.9

Ons onepauui Hag UENOYMCREHHBIMU 3HAYeHUsAMU ucnonb3dyeTcs 6nok SUB, Hag 3HadeHusiIMM C nnaBatoLlen
3anston — fSUB.

PesynsratoM onepaumm yHKLUMM Ha BbIXOAe SBASIETCA Pa3HOCTb BXOAHbLIX 3HAYEHUN.
Ecnu Bo BpeMsi BbINONHEHUs onepauunn pyHkLMn Ha Bxoae V1 3HavyeHue ymcna MeHblue 3HavyeHusa Ha Bxoge V2, 1o

pe3ynsratoM OydeT 4nMcno, nornyyYyeHHoe crnoxeHneM mnagwero yucrna nmoc 0x100000000 (4294967296) mMuHyc
3Ha4veHue uncna 6onbwero: (V1 + 0x100000000) - V2 = Q.
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Mpumep

lMpumeHeHue 6rnoka PyHKUMM ONS BblYUTaHUA Yncen 24 — 2 = 22;

L2 - 22 22
| | 2|SUB |~ a |
| 2 le,x I

PucyHok 7.10

lMpumeHeHus 6noka yHKUMM ANng BelYMTaHus yncen, rae V1 meHblie V2: 2 — 24 = Q = 4294967274.

. 4294967274 4204967274
24| SUB | - . " @

L2
| 24 ﬁf‘ I

PucyHok 7.11

7.1.2.3 YMHoXxeHue (MUL, fMUL)

e
V1XV2=Q* iMULx-x@

PucyHok 7.12

Ons onepaunii Hapg LENOYUCIIEHHBIMU 3HAYeHMsAMKU ucnonbayetca 6nok MUL, Hapg 3HayeHusiMM C nnaBaroLlen
3anaTton — fMUL.

Pe3yanaTOM onepauunn (*)YHKLI,I/II/I Ha BbIXOoOe ABINAETCA npon3BeaeHne BXOOHbIX 3HaYEeHUN.

Ecnu BO BpeMsi BbINOMHEHUS onepauny yHKLUMM 3HadeHre Yncna nonyyaetcs 6onblie 4294967295 (32 6uta), 1O
6uUTbI, BbIXOASLWMNE 3a paspsgHocTb 32 6uTa, oTcekatoTcs.

Mpumep

MpumMeHeHne 6NoKoB YHKLUN 1S NEPEMHOXEHMUS Yncen 24 -2 - 2-7=Q = 672.

-2 MUL | gﬁ g

e
48 4 _ _
MUL : :

PucyHok 7.13
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7.1.2.4 Denexue (DIV, fDIV)

>y
V1V2=Q =p Jov]——<3
.

PucyHok 7.14

[na onepauuii Hag UENOYUCNEHHbIMM 3HaYeHMsAMM ucnonb3yetcsa 6nok DIV, Hag 3HadeHMsaMM C nnaBatoLLewn
3anaton — fDIV.

PesynsraTom onepaumu yHKLMU Ha BbIXOAE ABMAETCH YaCTHOE OT AeneHUs BXOAHbIX 3HaYeHUIA.

Ecnu Bo BpeMA ncnornb3oBaHUA onoka DIV B pesynbrarte geneHna nony4yarTca gonm uenoro 4Ynucra, To Ha Bbixoae
npon3BoanNTCA OKpYyrneHne 3Ha4eHna a0 Lernoro 4mcna B MEHbLUYHO CTOPOHY.

B cnyyae geneHus Ha 0 Ha Bbixoae anemeHTa Oyaet 3HaveHue 0.
Mpumep

lMpumeHeHne 6rnoka oyHKUMK aNns feneHns Yicen 24 +2=Q =12

PucyHok 7.15

7.1.2.5 [leneHune c octatkom (MOD)

V1 e

o]
(V2

PucyHok 7.16

PesynbratoM onepaumm yHKUMM Ha BbIXOAE SBMSIETCA OCTATOK OT AENEHWS BXOAHbIX LIENOUYNCITIEHHBIX 3HAYEHWUNA.
B cniyyae genenus Ha 0 Ha Bbixoge 6roka dyHkuumn 6yaet 3HadeHume 0.

Mpumep

[MpumeHeHne 6rnoka OyHKUMM NS BbIOENEHUSA LEMNOro ocTaTtka oT AeNeHnst ymcna 22 Ha 3.

22 %2--22
) 1 1
3|MOD | ——. Ql
BN

PucyHok 7.17
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7.1.2.6 Bo3BegeHue yucna B cteneHb (fPOW)

i
v -

V2 ]

V12 = Q == P <

PucyHok 7.18

PesynstatoM onepauun yHKLUMKU Ha Bbixoge aBnsieTca nepemeHHas tuna float, pasHas uvicny V1, Bo3segeHHOMY B
cteneHb V2.

Brnok paboTtaeT ToNbKo CO 3Ha4YEHUSIMM C MIaBatoLLEN 3anaToNn.
Mpumep

lMpumeHeHne 6rnoka yHKUMM ANA BO3BeAEHMS Yncna 3 B cTeneHb yucna 4.

3
3 - 3 3
: — a1 81
4| fPOW ] 0
[:4 4 11

PucyHok 7.19

7.1.2.7 Baatune moaynsa ot yucna (FABS)

V]=Q=p [V (EES) o]

PucyHok 7.20

Bnok pa60TaeT TOMbKO CO 3HAYEHMSIMU C NaBatoLLEn 3ansaTon.

Pe3yanaT0M onepaunn beHKLI,I/II/I Ha BbIXo4e ABNAeTCA MoAyrnb nogaBaeMoro Ha BXo4 3Ha4eHua.
Mpumep
MpumeHeHWe GrokoB yHKUMM s onpeaeneHus mogynewn ymcen: |-3,4| = Q =|-3,4/, [6,7| = Q =6,7

34 | %8s 3;4'_354@

PucyHok 7.21
PucyHok 7.22

7.1.3 DYyHKUNM CpaBHEHUA
+ PaBHo (EQ) 7.1.3.1;

+ bonbwe (GT, fGT) 7.1.3.2;
* Bbibop (SEL) 7.1.3.3.
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7.1.3.1 PaBHo (EQ)

V1 -

V2

X

PucyHok 7.23

PGSyJ'IbTaTbI BbIMNOJTHEHNA onepaunn Onoka Ha BbIXO04e CpaBHEHUNA BXOOAHbIX 3HAYEeHUN:
e V1=V2-5Q=1;
- VI>V2—-Q=0;
- V1<V2-Q=0.

Mpumep
24 :
T 1 1

24

A

PucyHok 7.24
7.1.3.2 bonbuwe (GT, fGT)
[ v . )L . . | |
[ V2 | _ _
PucyHok 7.25

Pe3yJ'IbTaTbI BbIMNOJTHEHUNA onepaunmn 6Gnoka Ha Bbixoge npwn CpaBHEHNN BXOOHbIX 3HaYEeHWN:

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

. 0 0
23| EQ —m«— -CJE
23 T % - . . .

[na cpaBHEHUS LENOYUCIIEHHBIX 3HA4YeHUN ucnonbdyerca 6rnok GT, Anga 3Ha4YeHUn ¢ nnaBarLWen 3ansaTon — Bnok

fGT.
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Mpumep

24 24 .24

. 0 0
AES ——( a1 ]

24 24 24

- 1 1
23| GT ——m— Q2
o E (@2 |

24

BEE

23

PucyHok 7.26

7.1.3.3 Bbi6op (SEL, fSEL)

NMPUMEYAHUE )
EI ®yHkumsa Beibop (SEL, fSEL) B Owen Logic Ha3biBaeTca TepHapHas ycnoBHasa onepauusa CpaBHEHUS.

PucyHok 7.27

Ecnu V1 paBeH nornyeckomy «0», TO pe3ynsTatoM BbINOMHEHUS onepaumy 6noka Ha BbiIXode SBMSETCA BXOOQHOW
curHan V2. Ecnu V1 paBeH normyeckon «1», To pesynsTtaTtoM BbIMONTHEHNST onepaumy Groka Ha Bbixoge SIBMSieTcs
BXOAHOM curHan V3.

+ V1=0-Q=V2;

+ V1=1-5Q=V3.

[nsa Beibopa LenoymcneHHbIX 3HayeHun ucnonosyerca 6rnok SEL, ons sHavyeHun ¢ nnasaiwoLlen 3anatom — Bnok
fSEL.
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r
e R
95]

[Tl

—

X

P Lo
@

LA

Mpumep
(VT 00—y
d
PucyHok 7.28
(V1 —
[ 2 |-

PucyHok 7.29

7.1.4 CaBuroBble PyHKLMM

* Jlornyeckuii casur Bneso (SHL) 7.1.4.1;
Jlornyecknin casur Bnpaeo (SHR) 7.1.4.2.

~N

7.1.4.1 NobuToBbLIN nornyecknn casur Bneso (SHL)

MobwuToBbIN norndecknin casur Bneso (SHL) ucnonb3yetcs Ans BbINOMHEHMSA onepauun nobUTOBOrO SIOrMYECKOoro
casura onepaHaa X Bneso Ha N BuT ¢ JoNonHeHMeM HynsamMu cnpasa.

PucyHok 7.30

Mpumep
MpumeHeHuwe gnsa casura yncna 38 (gecatnyHoe) = 00100110 (gBon4yHOE).

00100110 — 10011000

- 19 [ sHL '
n 8 152 152
ol " o2 B 1o, Q1
2 2 |

PucyHok 7.31
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7.1.4.2 NMobuTtoBbLIN nornyeckumn casur snpaso (SHR)

MobuToBbIn normdeckun casur snpaso (SHR) ucnonb3yetcs ons BbINOMHEHWUS onepaumn NobnToBOro NornMYeckoro
casura onepaHga X Bnpaso Ha N 61T ¢ JononHeHneM Hynsamu crieea.

PucyHok 7.32

Mpumep
MpumeHeHue ansa casura vncna 152 (aecatmnyHoe) = 10011000 (gBonyHoe).

10011000 — 00100110

— 152 | SHR '
~—— 152 38 38
2 1% s B Q1
2 2 |

PucyHok 7.33

7.1.5 butoBble hyHKLUMN

* YteHue 6uta (EXTRACT) 7.1.5.1;
+ 3anuce buta (PUTBIT) 7.1.5.2;

*  [Hewndpatop (DC32) 7.1.5.3;

+ Lwndpatop (CD32)7.1.5.4.

7.1.5.1 YteHue 6uta (EXTRACT)

UteHune 6uta (EXTRACT) ncnonb3yeTcs 4518 BbINOMIHEHWS onepaumm YteHuns 3HadeHms 6uta N B uncne Ha Bxoge X.
BuTbl HymepytoTca ¢ koHUa. Yucno Ha Bxogde X 3agaetcsl B AeCATUYHOM cucTeme. BbixogHoe 3HadeHve Q Bcerga

aBovyHoe (0 unm 1).

EXTRACT

o)

—
o

PucyHok 7.34
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Mpumep
[MpumeHeHusa 6rnoka ans YteHus natoro 6uta ns yucna 81 (gecatmyHoe) = 1010001 (gBOM4YHOE).

1010001

8l 0 0
5
(= P—F

PucyHok 7.35

7.1.5.2 3anucb 6uta (PUTBIT)

3anuce 6uta (PUTBIT) ucnonbsyercs ons BeinonHeHWs onepaumm 3anncu B ymcne X s3HadeHus 6uta N B coctosiHue,
ykasaHHoe Ha Bxoge B (nornyeckme «0» unu «1»). Yucno Ha Bxoge X 3apjaetcs B AeCATUYHOM cucTeme. BoixogHoe
3Ha4yeHve Q — LenovncneHHoe.

(R |
V1 o § - < a)

B

[va

PucyHok 7.36

Mpumep

lMpumMeHeHUs 3anucu 4YeTBepToro Guta B curHame nornyeckonm «1» ansa yucna 38 (mecatmyHoe) = 100110
(oBOMYHOE).

1

P 3

I 100110

I 110110

I —— 38 PUTBIT

: [L 38 I 5|54 54{: 5
i [« F j'“

| . 18

[ — |

PucyHok 7.37

7.1.5.3 Oewundpatop (DC32)

Hewndpartop (DC32) ucnonbayetrca ans BbINOMHEHUSA onepauun npeobpas3oBaHWsl 4BOMYHOIO koga Ha BXxode B
MO3MLIMOHHBIA KOA4 Ha Bbixode. [leped BbINONMHEHMEM onepauMM Hag 3Ha4YeHMeM Ha BXoAde npeaBapuTerbHO
BbIMNOHAETCHA NoOMTOBas nornyeckas onepaums «M» c onepaHgom Ox1F (11111b).
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PucyHok 7.

38

Pabote gelmndpartopa COOTBETCTBYET NpMBEAEHHAs Tabnuua COCTOAHMIA:

Mpumep

33

7.1.5.4 lincpbpaTop (CD32)

NBOMYHBIA KO, Mo3KILMOHHBIA KO,
5 4 3 2 1 32 31 G 5 4
o 0 o o o o 0 o o o
0 0 o o 1 o 0 o o o
o 0 o 1 o o 0 o o o
0 0 o 1 1 o 0 o o 1
1 o o o 0 1
1 1 1 o 1 o 0 o o o
1 1 1 1 o o 1 o o o
1 1 1 1 1 1 0 o o o
PucyHok 7.39

100001b & 11111b

_...

DC32

| 010b

PucyHok 7.

40

LndppaTop (CD32) ncnonb3yeTcsa A5 BbINOMHEHMA onepauun npeobpa3oBaHMs NMO3MLMOHHOIO Koda Ha BXode B

OBOWYHbIN KOO, Ha BbIXOae.

PucyHok 7.

41

Ecnu BxogHoe ABoumyHOe 3HadeHue nmeeT Gomee ogHoOM nornyeckon «1» B paspsgax, To pabora wwudpartopa
BeLeTCS TONbKO CO CTapLUUM eANHUYHBIM Pa3psaoMm.
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Pa6ote wmndpaTopa cooTBETCTBYET TAabNMLa COCTOSHUN.

NBoMYHBIA KO,

Mo3SKILMOHHBIA KO,

7.2 PyHKUMOHAarNbHbIE OfIOKU

Tpwrrepsl;
Tanmepsl;
[eHepaTopbl;
CueTumky;
PerynaTopsbl.

7.21 Tpurrepbl

D-tpurrep (DTRIG) 7.2.1.5.

7.2.1.1 RS-Tpurrep ¢ npMopuTETOM BbIKITHOYEHUS

RS-tpurrep ¢ npuoputeTom BoikntoyeHus (RS) 7.2.1.1;
SR-Tpurrep ¢ npuoputeToM BkMoyeHust (SR) 7.2.1.2;
OetekTop nepegHero gpoHTa umnynsca (RTRIG) 7.2.1.3;
HetekTop 3agHero dppoHTa nmnynsca (FTRIG) 7.2.1.4;

5 4 3 2 32 31 G 5 4 3
0 0 o o o 0 o o o 0
o 0 o o o 0 o o 0 o
0 0 o 1 o 0 o o o 1
o 0 o 1 o 0 o o 1 o
1 o o 0 1
1 1 1 o o 0 o o o 0
1 1 1 1 o 1 o o o o
1 1 1 1 1 0 o o o 0
PucyHok 7.42

RS-Tpurrep ¢ npuopmMTeTOM BbIKIIOYEHUS UCMONB3YETCA ANS NEepeKnodeHns ¢ ukcaumen CocTosHUs BO Bpems
MOCTYNNEeHNS KOPOTKUX MMMNYMbCOB HAa COOTBETCTBYOLWMIA BXoA. Ha Bbixoge Q noasuTtcs nornyeckas «1» no poHTy

curHana Ha Bxoge S.

RS1
| v -
R [ a— o
5
| v2
PucyHok 7.43

Pa60Ty Tpurrepa noACHAET npnBeeHHaaA Ha PUCYHKe HWXKe uarpamMmma.
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Bxon S ]

Bxon R

Boixon Q

PucyHok 7.44

B cny4yae o gHOBpPEMEHHOIO NOCTynneHna CMrHanoB Ha oba Bxona NPMOPUTETHBIM ABNAETCA CUIrHan Bxoaa R.

7.2.1.2 SR-TpUrrep ¢ npMopuTeTOM BKITHOYEHUS

SR-Tpurrep ¢ NpUOpMTETOM BKITHOYEHUS MCMONb3YETCS ANS MEPEeKnodeHns ¢ uKcaumen COCTOsIHMSA B cryyae
NOCTYNNEHNs1 KOPOTKUX MMMYIbCOB HA COOTBETCTBYIOLWMIA BXoA. Ha Bbixoge Q nosiBuTcsa normyeckas «1» no opoHTy

curHana Ha Bxoge S.

[w

SR1
R
PucyHok 7.45

Paboty Tpurrepa NosICHSIET NPUBEAEHHAs Ha PUCYHKE HUXKe anarpammva.

Bxon S ]

1

Bxon R

Boixon Q

1

PucyHok 7.46

B Ccny4yae o gHOBPEMEHHOIO NOCTYyNnIfeHnaA CUrHanoB Ha oba Bxoaa NMPUOPUTETHLIM ABNAETCA CUrHan BXxoaa S.

7.2.1.3 [letekTop nepepHero chpoHTa umnynbsca (RTRIG)

Oetektop nepegHero cgpoHTa mmnynbca (RTRIG) ucnonbsyetca B crnyvyae HeoBXOOUMOCTM MMETb peakuuio Ha
N3MEHEHNE COCTOSIHUSI OUCKPETHOrO BXOAHOro curHana. Ha Beixoge Q reHepupyeTcs eQuHWYHBIR MMNYNbC Mo

nepegHemy cpoHTy Bxoga .

-

RTRIG1

| Q

—<_a ]

PucyHok 7.47

Paboty getektopa 06bsCHSET NpMBEAEHHAs Ha PUCYHKE HUXKe guarpamma.
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Bxon 1

Boixopn Q

Uwkn nporpaMMel

PucyHok 7.48
7.2.1.4 [letekTop 3aaHero ¢ppoHTa umnynbca (FTRIG)

Hetektop 3agHero ¢poHTa mmnynsca (FTRIG) ncnonbsyetca B crnydyae HeobxoAMMOCTM WMMETb peakuuio Ha
N3MEHeHNe COCTOSHUS AMCKPETHOro BXOOHOro curHana. Ha Bbixoge Q reHepupyeTca €4uHWYHBbIA MMNYfbC Mo
3agHemy opoHTy Bxoga l.

FTRIG1

v

Q—<_ a |

PucyHok 7.49

Pa60Ty AeTeKTopa oObsICHsIET npuBeneHHad Ha pUCYyHKe HUXKE guarpamMmma.

Bxonl

Boixon Q

Uwkn nporpamMmMel

PucyHok 7.50
7.2.1.5 D-tpurrep (DTRIG)

D-tpurrep (DTRIG) ucnonb3yeTca ans OpMUMPOBaHWS UMMyMbCa BKIHOYEHWUS BbiIXO4a Ha WHTEpBan BpeMeHu
nMnyneca Ha Bxoge D, BbIxogHON MHTepBan 6yaeT CMHXPOHU3MPOBAH C TAKTOBOW YacToTou Ha Bxode C.

Ha Bbixoge Q Tpurrepa MoOsSIBUTCSA CUrHan forvyeckoi «1» Mo opoHTY TaKTOBbIX MMMYNbCOB Ha Bxode C npw
HanuuMu curHana norudeckol «1» Ha Bxoge D. Bosepat Bbixoga Q B curHan norudeckoro «0» npousoigeTt no
(PpOHTY TaKTOBbLIX MMMYNLCOB Ha BXoAe C npu Hannymm curHana normdeckoro «0» Ha Bxoae D.

Bxog S NPUHYANTENbHO YCTaHaBJIMBAET BbIXO4 Q B COCTOSIHME NOrNYecKom «1».

Bxoa R aBnsietcs NPUOPUTETHBLIM U YCTaHaBIIMBAET BbIX0O4 Q B cocTosiHMe normyeckoro «0».

DTRIG1

o]

H :'I::/
M —

<
(X

oo o W

E
oy

PucyHok 7.51
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Pa60Ty Tpurrepa oObsCHSIET npmeeaneHHad Ha pUCYHKe HUXKe aunarpamMmma.

Bxon C _| _l _|

]

1T,

Bxon D

Boixon Q)

PucyHok 7.52

7.2.2 Tanmepbl

*  Mmnynbc BKMoYeHUs 3agaHHon anutenbHocTu (TP);

» Tanmep c 3agepxkon BkntodeHus (TON);
+ Tanmep c 3agepxkon oTkntodeHus (TOF);
*  WHTepBanbHbIn Tanimep (CLOCK);

* VHTepBanbHbI Tanmep ¢ HegenbHbIM Luknom (CLOCKWEEK).

7.2.2.1 Umnynbc BKNOYEHUA 3agaHHou anuTtenbHocTu (TP)

MMnynbC BKMOYEHUA 3agaHHonm anuTenbHoctu (TP) ucnonb3yetrca ans OPMMPOBAHUS MMNyfbCa BKIIOYEHUS
BblIXO4a Ha 3adaHHbln MHTepBan BpeMmeHn. Ha Bbixoge Q 6rmoka nosBnseTcs curHan normdeckon «1» no poHTy
BxogHoro curHana l. MNocne 3anycka BbiIxod Q He pearnpyeT Ha U3MEHEHWE 3HaYeHU BXOQHOIMO CUrHana B Te4eHune
nutepsana Tuun. [10 ncTeyenne nHTepsana Tuwn BbIXOAHOW CUrHaN copacbiBaeTCs B ornyeckunii «0».

TP1

ER

1| T

—<_2 |

PucyHok 7.53

PaboTty umnyrnbca 0GbSICHSIET NPUMBEAEHHAs Ha PUCYHKE HUXKe auarpammva.

Bxopn 1

Il

Boixon Q

PucyHok 7.54

Jonyctumbln AnanasoH 3HadeHun T o1 0 fo 4147200000 mc nnu 48 aHen.
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TP1

CpoiicTea Wiite to FB i
- B
v [Napametpel
DYHKUWMOHANLHBIA | TP
Mma nepemenHold aMTensHOCTb MMNYABCE
v [pouee
' KomMmmeHTapui < Pepaktmpogate >

OYHKLMOHANBHDBIN 610K
BribepuTte w3 cnivcka Ob.

PucyHok 7.55

3HaudeHusa napameTpoB ®b MoXxHO 3agaBaTh ¢ nomoLbio 6noka Write to FB, kak noka3aHo Ha pucyHke Bbiwe, NMbo
HacTpamBaTb Ha NaHeNM CBONCTB:

CeoicTea TP
= A
728l |
+ [lapameTpw
| Macwrat spemern LY

MnuTensHOCTE MMAyNECcE 1
+ [Ipouee

KorraeH Tapuii

Macwrab spemetn

PucyHok 7.56

7.2.2.2 Tanmep c 3apgepxkon BkrrovyeHusi (TON)

Tanmep ¢ 3agepxkon BkritodeHus (TON) ncnonbayetca Ang onepauum 3agepxku nepegadn curHana. Ha soixoge Q
TariMepa MOSIBUTCA CUrHam JIormyeckom «1» C 3a4epXKoW OTHOCUTENbHO PoHTa BXOogHOro curHana |
NPOAOIMKUTENBHOCTbLIO HE MEHEE ANUTENBHOCTM Ton 1 BLIKMIOYMTCS MO cnagy BXOAHOro curHana.

TON1

v >l e G ]

bel Ton

PucyHok 7.57

Paboty Taimepa 06bsICHAET NpUBeAEHHast Ha PUCYHKE HbKe AuarpaMmma.
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Bxonl
t
Boixon Q
t
Tumn| | Tunn| |
PucyHok 7.58
Honyctumbin ananasoH 3HaveHun T ot 0 oo 4147200000 mc unu 48 gHen.
TON1
w=d T Q==
ac| Ton
CeoiicTBa Write to FB o ox

. x| Write to FB oon A
S Es

v [lapameTpbl
OyHKUWMOHaNbHEBIA | TONT
Mma nepemerHHol Bpemsa zagepxkw BKIOYEH
v [pouee
' KommeHTapmid < PepaktvpoBatb =

DyHKUWOHaNbHBIA BNoK
Bribepute mz cnmncka Ob.

PucyHok 7.59

3HauveHusa napameTpoB ®b MoxHO 3agaBaTh ¢ nomoLbio 6roka Write to FB, kak noka3aHo Ha pucyHke Bbille, nMbo
HacTpavBaTb Ha NaHenu CBOWCTB:

CeoicTBa TOM
=4
v [NapameTtp

MacwTah spemeHiA CEK

| Bpewis sanepxin skniosernn B
v [lpouee

KommeHTapui

Bpemna safepxxM BKMOYEHMA
3apnaeT BpEMA 330EPHKM BHINYEHWA

PucyHok 7.60

7.2.2.3 Tanmep c 3apgepxkoun otknroveHus (TOF)

Tanimep c 3agepxkon oTknodeHnst (TOF) ncnonb3yercs onsi 3agepkku OTKIoYeHMs Beixoga. Ha Beixoge Q Ttarimepa
MOSIBUTCA CUrHan rnormyeckon «1» no poHTy curHana Ha Bxoge |, oTcyeT BpemMeHu 3agepxkn otkntodeHns Toff
Ha4yHeTCs MO KaXOoMmy crnagy BXOAHOro curHamna. locne OTKMioYeHWs BXOOHOMO CuUrHamna Ha BbIXOode MosiBUTCS
curHan nornyeckoro «0» ¢ 3agepxkon Toff.
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TOF1

be| Toff

PucyHok 7.61

Pa60Ty Taﬁmepa oObsicHsIET npmeeneHHad Ha pUCyHKe HMXe gunarpamMmma.

sont [ [,

Bbixon

Tson Tsoz

PucyHok 7.62

Jonyctumbin ananasoH 3HadveHu T3ag ot 0 0o 4147200000 mc nnu 48 gHewn.

TOF1

weed T Q==
@c| Toff

o : CBoWCTBa Write to FB B x
s EE]A |
v TMapameTphbl
OyHKUMOHAaNbHBIA 6m TOFT
Wmsa nepemeHHoR Bpema 3afepKKi BoIKIHIYEHM
v [pouee
. KommeHTapui < PepaktMpoBaTh =

DYHKLWOHANbHBIA 6AOK
|| Buibepwre w3 cnivcka OB.

PucyHok 7.63

3HadeHusa napameTpoB ®b MoxHO 3agaBaTh ¢ nomoLbio 6noka Write to FB, kak noka3aHo Ha pucyHke Bbiwe, NMbo
HacTpauBaTb Ha NaHenu CBOWCTB:

CeoicTea TOF o 4
= A
~ [lapameTpw

| Macwrat spemern LSS

BpemA sapep*kK BLIKNOYEHMA 5
~ [lpouee

KorreHTapkia

Macwtab spemetn

PucyHok 7.64
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7.2.2.4 NutepBanbHbin Tanmep (CLOCK)

NMPUMEYAHUE
III WHTepeanbHbii Tanmep (CLOCK) gocTyneH Tonbko ansg npubopoB ¢ YacaMu pearnbHOro BpEMEHN.

WHTepBanbHbin Taimep (CLOCK) ncnonb3yeTtcs aAng opMmpoBaHns UMnynbca BKIOYEHUS Bbixoda Q no vacam
peansHoro BpemeHn. Bpems BkntoyveHns Th n otknioveHusa Tl Bbixoga ycTaHaeBnuBalOT B KayecTBe napameTpos
Tanmepa.

CLOCK1

13.03 11:05:40| Th Q@

14.03 11:05:40| TI

PucyHok 7.65

Pa60Ty Taﬁmepa oObsiCHsIET npmeeneHHad Ha PUCYHKe HUXKE gunarpamMmma.

Boixon

Tern

TIIITKJ'I

PucyHok 7.66

Ecnu 3agaHHoe 3HadYeHne BPEMEHW OTKMIOYEHMS MeHbLUe BPEMEHMW BKIHYEHWUs, TO Auarpamma nepeknoHeHni
6yneT MMeTb BUA!

BN EHKN

0:00:00 0:00:05 23:59:50 0:00:00

cpena YeTBepr NATHMLE
24y

PucyHok 7.67
Jonyctumblin AnanasoH 3HaYeHUNA Tein. U Torkn. OT 0,00 ¢ 4o 24 u.

Hatan BpeM4A BKITIOYEHNA N OTKITIOYEHNA HAaCTpanBaeTCAd Ha NnaHenn ceonctB Ob.

CeoicTea CLOCK
=|A
z=4l |

+ [lapametps
13.03 11:0540 [v

Lata v spema sewcniouenna 1403 11:05:40
+ [lpouee

KomMmeHTapui

[Nara » BpemMA BKMOYEHWA

PucyHok 7.68
7.2.2.5 NHTepBanbHbIN Tanmep ¢ HeaenbHbIM yuknom (CLOCKWEEK)

NMPUMEYAHUE

III MHTepBanbHbIn Tanmep ¢ HegenbHbiM unknom (CLOCKWEEK) goctyneH Tonsko ans npubopos ¢ yacamum
peanbHOro BpeMeHu.
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WHTepBanbHbin Tanmep ¢ HegenbHbiM umkriom (CLOCKWEEK) wucnonb3yetcss anst oopMMPOBaHUS MMMyrbca
BKITOYMEHMSI BbIXxoda Q no yacam peanbHOro BpeMEHM C y4eToM AHeN Hepenu. Bpems Bkntoyenuns Th n oTknoveHus
Tl Bbixoga Q v gHW Hegenv paboTkl yCTaHaBNMBAKOT B KAYECTBE NapaMeTpoB TakMepa.

CLOCKW1

13.03 11:05:40| Th Q 4_,@

20.03 11:05:401 TI

PucyHok 7.69

Pa6oty TaliMepa 06bACHAET AMarpaMmMa Ha PUCYHKE HUXKe.

1-geHb (244)  2-geHb (244)

Boixon Q

Tekn Torkn Texn Toten

PucyHok 7.70

BHYTpeHHsI CTpyKTypa Tanmepa MMeET CrieayoLmi Bua.

Th| cLOCK
Tl

2| &

AND (-

|

[lHw Hepenm

PucyHok 7.71
Jonyctumbln ananasoH 3Ha4eHUN Ten U Torn OT 0,00 € 00 24 u.

HaCTpOVIKa BPeMEHM BKITHOHEHNA U OTKIMHOYEHUA N YKa3aHne OHen Hegenu npon3BoanNTCA Ha nNaHenu ceouncTs Ob.

Ceoicrea CLOCK WEEK B x
= A
758l |
+ [lapametps
v

[ata v spema BKNIOYEHWA 13.03 11:05:40
Lata v spema sewcniouenna 20,03 11:05:40
+ [lpouee

KommeHTapui

ik Hepenwn

PucyHok 7.72
7.2.3 NeHepaTOpbI

* [eHepaTop npsimoyronbHbiX umMnyrbcos (BLINK).
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7.2.3.1 TeHepaToOp NpsAMoyronbHbix MnynbcoB (BLINK)

leHepatop npsaAmoyronbHbix MMnynbcoB (BLINK) ncnonbsyetca and oopMmpoBaHUSA NPsSIMOYTOfbHbLIX UMMYSbCOB
nynecaunn. Ha Bbixoge Q reHepaTopa hOPMUPYIOTCA MMMYNbCbI C 3adaHHbIMW NapameTpamn OUTENbHOCTU
BKIMOYEHHOTO (Tewn — CMrHan norndeckon «1») un oTkmoveHHOro (Torn — CUrHan normveckoro «0») COCTosHMA Ha
BpeMms AeNCTBMS YNpaBnsaoLwero curHana Ha sxoge | (curHan nornyeckon «1»).

BLINK1

ic| Th
S2c| T

PucyHok 7.73

Pa60Ty reHepartopa NoAcCHAEeT npueeaeHHasd Ha pUCYHKe HMXe amarpamMmma.

Bxopn I
t
Boixon Q r
i
Toren Tern
it —*
PucyHok 7.74
Honyctumbln gnanasoH 3Ha4eHUN Ten U Torn: OT 0 40 4233600000 mc nnu 49 gHen.
BLINK1
st T Q==
ac| Th
éc Tl
CeoitcTBa Write to FB B ox

: CEE]aL |
v [lapameTpel
DyHKUMOHaNbHbIA | BLINK
Mma nepemenHold  AnMTeNsHOCTL OTKI. COCTOS
v [pouee
KommeHTapwni < PepakTMpoBaTh >

@ YHKUWOHANBHBIW 6A0K
Beibepure us cnucka Ob.

PucyHok 7.75

3HauyeHns napametpoB OB MOXHO 3agaBaTth ¢ nomoLlbto 6noka Write to FB, kak nokasaHo Ha pUCyHKe BhblLle, NTMOO
HacTpanBaTb Ha NaHenu CBOWCTB:

MapameTp Th cooTBeTCcTBYET Tgin.

MapameTtp Tl cooTBeTcTBYET Tomvn.
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CeoicTea BLINK
= A
z=/2l |

+ [lapametp Th

MacwTal spemeri CEK

[nuTensHoOCTL BKN. COCTORHWA 1
+ [lapamerp Tl

MacwTal spemeHi CEK
NnvTensHOCTE OTKN. COCTOAHWA 2
+ [lpouee

KormmeHTapuid

OrmrencHoCTE BKN. COCTORHMA
2apaeT ANMTENBHOCTE BKMDYEHHOrD COCTOAHWA
cUrHana

PucyHok 7.76

7.2.4 CyeTuYUKU

*  VIHKpeMeHTHbIN cyeTvmk ¢ aBTocbpocom (CT) 7.2.4.1;
*  YHuBepcanbHbin cHeTumk (CTN) 7.2.4.2;
*  WNHKpemeHTHbI cyeTunk (CTU) 7.2.4.3.

7.2.4.1 "HKpeMeHTHbIN c4eTuYuK ¢ aBTocopocom (CT)

VHKpeMeHTHbIN cyeTymnk ¢ aBTocbpocom (CT) ncnonb3yetcs ang nogcyerta 3agaHHoro Ynicna umnynscos N (Bxog N
— yCTaBka u4ucrna umnynbcoB). Ha Bbixoge Q cyeTyMka MOSIBUTCS MMMYMbC CUrHana norundeckom «1» ¢
ONUTENnbHOCTBI0 paboyero umkna npubopa (Tuwmkm), ecnm Yucno npuxoaswmx Ha Bxog C vMnynbCoB OOCTUrHET
YCTaHOBMNEHHOro 3HadeHns N.

100N

PucyHok 7.77
Paboty cyeTymka NoSICHAET NpUBEAEHHAsA Ha PUCYHKE HUXe guarpamma.

12 345 N

sont_[][][]]] L.

Bomixon Q

Tumeen

PucyHok 7.78

Honyctumbiv guanasoH 3HaveHun yncna nvnynscos N: ot 0 go 65535.
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CcT1

o : CeoicTBa Write to FB
e EE
v MapameTpsbi
OyHKUWOHaNRHBIK 6m CT1
ViMA nepemeHHoR YcTaeka
v [pouee

KommeHTapmia < Pepaktvposatb >

®YHKLUMOHaNBHBIA BNok
BribepuTe uz cnncka OB.

PucyHok 7.79

3HaueHns napametpoB ®b MOXxHO 3agaBaTtb ¢ nomoubto 6noka Write to FB, kak nokasaHo Ha puCyHke Bblle, Tnbo

HacTpauBaTb Ha NaHenu CBOWCTB:

Ceoictea CT

= A
+ [lapametps
Her
YeoTaeka 10
+ [lpouee
KomMmeHTapui

CoxpaHeHwe COCTORHMA

CDHFIEIHHE-'T BHYTPEHHES COCTOAHWE KOMNOHEHTA B
IHEQrOHEZABMCMMOA NAMATA

PucyHok 7.80

7.2.4.2 YHnBepcanbHbin cyeT4uk (CTN)

YHuBepcanbHbii cyetunk (CTN) umcnonb3yeTcda gnd npsamoro v obpatHoro cyeta. Onepauus «npsAMOW CHET»
BbIMNOSHAETCA NO nepegHemy hpoHTY MMMyrnbca Ha Bxoge npsamoro cyeta U, 4To yBenMyMBaeT 3HAa4YEHNE BbIXOOHOIO
curHana Q. Mimnynbcbl, npuxogswime Ha Bxod D («oOpaTHbI cyeT»), yMeHbLIaloT 3Ha4yeHne Bbixoga Q. B cniyvae
noctynneHuns Ha Bxog R curHana normudeckon «1», Bbixod cyeTymka Q yctaHaBnmeaetcd B 3HadeHue Bxoga N.

CTMA1
EID RN vy - FERGN
(v2 D |
4R
Keps |
PucyHok 7.81

PaboTy cueTymka NosicHAET NpMBEAEHHAs Ha PUCYHKE Hbke auarpaMmma.
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1 2 3456
weonu_[1111[1]
1 2 3
Bxon D -I -I
Bxon R
Boixoa Q 6 3
1 1
PucyHok 7.82

B Ccny4yae o gHOBpPEMEHHOro NoCTynneHna CMrHanoB Ha BXoAbl UnD NPUOPUTETHLIM ABNAETCA CUrHan Bxoaa u.

Jonyctumbin ananasoH 3Ha4eHnn uncrna nmnynscos N: ot 0 o 65535.

CTN1 l .

Q

I I I

u
D
R
N

. CsoitcTea Write to FB
e EEa |
v [lapameTpel
DyHKUMOHaNLHBIA 6m CTN

Hma nepemerHoR Ycraeka
v [pouee
' KommeHTapwni < Pepaktnposath >

OYHKUNOHaNbHbIA 6AOK
. | Buibepure 13 cnvcka DE.

PucyHok 7.83

3HadeHusa napameTpoB ®b MoXxHO 3agaBaTh ¢ nomoLbio 6noka Write to FB, kak noka3aHo Ha pucyHke Bbilwe, NMb0o

HacTpauBaTb Ha NaHenu CBOWCTB:
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CeoicTea CTH

MHEXN

+ [lapametps
CoxpaHeHWe COCTORHKMA

YeoTaeka
+ [lpouee

KomMmeHTapui
CoxpaHeHwe COCTORHWMA

CoxpaHAeT BHyTPEHHES COCTOAHWE
SHEProHE33BUCHMMON NamMATH

Het
1

KOMMNOHEHTA B

PucyHok 7.84

7.2.4.3 NHKpeMeHTHbIN cyeTyuk (CTU)

MHkpemeHTHbIN cyeTvmk (CTU) ncnonb3yetcs ons nogcyera yvMcna nMnynbCcoB, Npuxoaswmnx Ha Bxog, C. Ha Bbixoge
Q cyeTyMKa NOABUTCS UMMYMbC CUTHaNa norM4eckon «1», ecnun YUCno NPUXoadALLMX Ha BXO4 UMMNYNbCOB AOCTUTHET

yCTaHOBMNEHHOro 3HavyeHus Ha Bxoge N (N — yctaBka).

CcTu1

V

V1 ~

0

|z:uf.':|

PucyHok 7.85

—<_Q |

PaboTy cueTumka NosicHAET NpMBEAEHHAs Ha PUCYHKE HbKe auarpaMmma.

12 345 N
sxon_[] [][]]] [
xon LI LIl t
B R
xXon t
Boixon Q)
t
PucyHok 7.86

NMPUMEYAHUE

[i]

c4etunk CTN 7.2.4.2.

Bnok 3anuck B ®b gnst CTU He pabotaet. Bmecto CTU pekomeHayeTcst UCNonb30BaTh YHMBEPCATbHbIN

Jonyctumbln AnanasoH 3HaveHu yncna nmnynscos N: ot 0 o 65535.

CueTtumk cbpacbiBaetca B 0 no nepegHemy ppoHTY nmnynbca Ha Bxoge R. B crniyyae ogHOBpeMEHHOro NoCTynneHus

CVrHaroB Ha BXoAbl NPUOPUTETHLIM ABMSETCA curHan exoga R.
Yucno umnynecoB N 3agaetcs Ha naHenu ceoncTs Ob.
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Ceoictea CTU
= A
+ [lapametps
(Veraska &
+ [lpouee

KomMmeHTapui

Ycraeka
JapaeT yoTasky

PucyHok 7.87
7.2.5 PerynaTtopbl

+ MWO-perynaTtop gns npubopos nepsoro nokonexus (PID)
« MWNO-perynatop gns npubopos BToporo nokonexus (PID REG)

7.2.5.1 NMAO-perynatop ans npuoéopos nepBoro nokoneHus (PID)

W . lepwrx; -

t-in s P

SP > op

PucyHok 7.88

MNO-perynartop ucnonb3yeTcs ANs peanusaumym MNponopumMoHanbHO-MHTerpanbHo-guddepeHumansHoro (MAL)
3aKoHa perynmpoBaHusi.

®yHKumoHanbHbIN 6nok MUO-perynatopa

3apaHue |+
——»@-» N0 | Orpanuuutens - WUcnonHutenbHoe

YyCTPOMCTBO
A

PucyHok 7.89
Bxoabl 6noka
Tabnuua 7.1 — Bxoabl 6noka
HasBaHue Twvn OnucaHue 3Ha4veHus
E Bynesckun PaspelueHune Ha paboTty 6noka. B | 0 — BeikntoveH;
BbIKITIOYEHHOM COCTOSIHUW Ha 1 — BkntoyeH

BbIxof Gnoka nogaeTcs 3HadeHue,
3aflaHHOE B CBOWCTBE «BbIXOA4Hast

MOLLHOCTb»
Pv C nnaeatoLuen TekyLlee 3Ha4YeHUe perynmpyemon
3ansaTon BESTMYUHbI
Sp C nnaBatoLuen 3agaHHoe 3HaveHne
3ansTown perynvpyemou BENNYUHBI
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Bbixoabl 6noka
Tabnuua 7.2 — Bbixoabl 6110ka

HasBaHue Tun OnucaHwue 3HauyeHus
Pwr C nnasatoLlen BbIxogHast MowHOCTb, % 0...100
3anaToun
CBouctBa
Tabnuua 7.3 — OnucaHue CBOUCTB
HasBaHue Tun OnucaHue 3HauyeHus
Pexum pabotel | Bynesckuin Pexumbl paboThl perynsitopa: 0 — HarpeBatens;
perynsropa *  PexXuUM «Harpesarerb, 1 — XonoaunbHuk
ucnonb3yerca Ans
yrpaBrneHns
NCMNONMHUTENbHbIMU
MexaHu3mamu,
BO30ENCTBNE KOTOPbIX
NpUBOOUT K POCTY
3HaYeHWs perynupyemon
BEJTNYUHBI;
*  PEXUM «XONOAUNBHUKY,
ncnornb3yetca ans
yrpaBrneHns
NCMONMHUTENbHbIMU
MexaHu3mamu,
BO30ENCTBME KOTOPbIX
NMPUBOAMUT K CHKEHUIO
3Ha4YeHUs perynupyemon
BENNYUHBI
BbixogHas C nnasaroLlen BbixogHast MOLWHOCTL B 0..100
MOLLHOCTb 3ansTon BbIKITFOYEHHOM COCTOSIHUU, Y%
Oudbdepen- C nnaeatoLen OuddepeHumanbHbIn
LmanbHbIn 3ansaTon KO3 PULMEHT C KOTOPbIM -3,402823E+38...3,402823E+38
KoadhpmumneHT pabotaet NN
UHTerpanbHbin | C nnaBatoLlen WHTerpanbHbli KO3 UUNEHT C
- - +38... +
KoadhpuumeHT | 3anaTon KoTopbimM paboTtaet M 3,402823E+38...3,402823E+38
Mponopuuo- C nnaBatoLen MponopunoHanbHbIn
HanbHbIN 3anaTon KO3(PPULMEHT C KOTOPbLIM 0...100
K03 dMUMNEHT pab6otaet NMN[
MuHumaneHas | C nnaBatoLlemn HwxHee orpaHnyeHne
MOLLHOCTb 3ansTou BblJaBaeMoW MOLLHOCTH, %
“4 A W ° 0...100 (20)
(3Ha4eHme no
YMOI4aHuio)
MakcumansHas | C nnaBatoLlemn BepxHee orpaHnyeHune
MOLLIHOCTb 3ansTon BblJaBaeMol MOLLHOCTH, Y% 0...100 (80)
(3Ha4eHune no
YMOJT4aHMIo)
3anyck AHP Bynesckun MepemeHHas, koTopas reHepupyet |0 — Cton;
3anycKk aBTOHaCTPOWKM perynartopa | 1 — 3anyck
B CIlyyae nofayn 3HayeHus «1».
3HayeHne gaHHOM NepeMEHHON
3agaeTcs ¢ nomoLbto 6roka
«3anuco B Pb»
ABTOHacTpoukKa

W
ABToHacTpoiika MU-perynsaTopa NpoBOANUTCSA C MOMOLLbIO B610KoB YTeHns u 3anucy ®b (+], [C14).
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— PID1 . .
nable
Ee e T P a ]

t-in s PV

S

[sp >ITE

' Write to FB Read from FB
x_h[ Write to FB Read from FB
= — YWrite to FB Read from FB
w— = VWrite to FB Read from FB

| Write to FB
»—— Wrte to FB
| Write to FB

PucyHok 7.90

[ns 3anycka aBTOHacTpoviku crnegyet gobasute 6nok 3anucb B ®B 1 npuessaTtb ero k nepemeHHon 3anyck AHP
MNAO-perynatopa.

CeolcTea Write to FB

LAY
- = l|
+ [lapameTpd
| PyrcuronansHoiit Gnox Y v

WMraa nepemeHHoi Janyck AHP
+ [Ipouee

KorareHTapuii

PYHKLMOHANLHLEA GNoK
BriGepute ns crmcka PE.

PucyHok 7.91

3HayeHust ocTanbHbIX napameTpoB @B MOXHO 3apaBaTb C nMomolyblo G6rnoka 3anucb B @B, kak nokasaHo Ha
pUCYHKe Bbllle, MMb0o HacTpanBaTb Ha NaHenu CBOMCTB.

C nomoubto 6nokos YteHne ns ®b cunTbiBalOTCA 3Ha4YeHMs napameTpoB PaccuynTaHHbIM NPONOPLUUOHaNbHbIN
ko3dphuumeHT, PaccuuMTaHHbIN UHTerpanbHbin Ko3ddcpuumeHT, PaccuuTaHHbIn AudbdepeHunanbHbIN
Ko3adppuumeHT 1 Pnar OKOHYaHUA aBTOHACTPOMKMW.

[ns ctapTa aBTOHACTPOMKM criegyeT noaatb curHan norndeckoin «1» Ha Bxop E.

Mo 3aBepweHnn npouecca aBTOHACTPOMKU ONS 4YTEHUS [JOCTYMHbl HOBble 3HaYeHWd KO3(PULMEHTOB:
PaccuuTaHHbIM nponopuuoHanbHbIN  KoadpcpuumeHT, PaccuntaHHoe BpeMs UHTErpupoBaHus ¥
PaccuutaHHoe Bpems auddcpepeHunpoBaHua. MNMapameTp Pnar oKOH4aHUA aBTOHACTPOWMKMU BLICTaBNSETCA B
3HaveHue nornyeckon egnHuubl. Ecnv nocne aBToHacTpoikm copocuts Bxog 3anyck AHP B 3HaueHue normyeckoro
Hyns, To cOpocuTca 1 conar OKOHYaHuS.

BHMMAHUE . .

dnar okoH4YaHWsi aBTOHACTPONKM HAXOOUTCHA B COCTOSTHUM FTOTMYECKOW €AMHULbI OAMH LMK,
Ecnn cbpocute Bxog 3anyck AHP B 3HaueHue normyeckoro Hyns OO OKOHYaHWSA HaCTPOMKW, TO npouecc
OCTaHaBMMBAaETCH, hriar OKOHYaHWUS He BbICTABISETCSH, HOBbIE 3HAYEHNSI KO3 PULIMEHTOB HE BbIYMCHSIIOTCS.

Bo BpeMA npolecca HaCTDOIZKI/I Ha BbIXo4 I'II/I,EI,-perynﬂTopa nogaeTtca TecToBad MOLIHOCTb, OrpaHun4YeHHas
3Ha4YeHNAMM NapameTpoB MakcumanbHas MOWHOCTb 1 MMHUManbHas MOLHOCTD.

MocnenoBaTenbHOCTL aBTOHACTPOKY AN pexumMa «Harpesatenb»:
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1. TeKyu.l,ee 3Ha4YeHne MeHbLlle YCTaBKW1, Ha BbIX0 brnoka nogaeTcst MakcMMarnbHasi MOLLHOCTb (B

COOTBETCTBMM C HACTporKamu).

2. Kak Tonbko TeKyLiee 3Ha4eHne CtaHeT Sonblie yCTaBKW, Ha BbIXO4 ©rnoka nogaeTca MMHMManbHas

MOLLUHOCTb.

3. T[loBTopeHue waros 1 1 2 ewle oavH pas.

PaccunTtaHHble napameTpbl I'II/I,D,-perynﬂTopa nogarTCA Ha COOTBETCTBYHLLME BblXOAbl, U BbICTaBAETCA

donar oKoH4YaHus.

Ecnu B HacTpoikax ykasaHo 3HauyeHuWe MakCUMarbHOM MOLLHOCTM, MPU KOTOPOW HEBO3MOXHO AOCTUYb YCTaBKW,
NpoLeCC aBTOHACTPOMKM HE 3aKOHYMTCS, NMOKa OH He ByaeT cOpOLLIEH BPYYHY!HO.

7.2.5.2 NMAO-perynatop ans npuéopos BToporo nokosieHus (PID REG)

B nuHewike npubopos MP103 PID REG gocTtyneH Tonbko ans mogandukaumm NP103[M02].

EI ‘I’IPVIME‘-IAHI/IE

T\ PID REG1
xEnable - : -
rPv — Pv
rsp I
PucyHok 7.92

MNO-perynatop ucnonb3yeTcs ANs peanusaumym MNponopumoHanbHO-MHTerpanbHo-guddepeHumansHoro (MAL)

3aKOHa perynMpoBaHus.

BbixogHas mowwHocTb NMU-perynatopa BbiCUMTLIBAETCH NO hopmyne:

MV(t) = Xi e(t) + — e(r)d'r + Ty ——

de(t)

? dt
, rae
Xp — nonoca NnponopLMOHanbHOCTU (€ANHULBI UBMEPEHUS);
Ti — nHTerpanbHbIi KoaddumumeHT [ C ;
Td — pndpepeHumanbHbin koappnumneHT [ |;
e (t) —paccornacoBaHue;
MV (t) — Bbixog ML,
Bxoabl 6noka
Tabnuua 7.4 — Bxoabl 6noka
HasBaHue Tun OnucaHue 3HaveHusn
E Bynesckun PaspelueHne Ha paboty perynsitopa. | 0 — BbikntoyeH;
B BbIKMOYEHHOM COCTOSIHUM Ha 1 — BknitoueH
BbIXOZ NoAaeTcs 3HavYeHue,
3aflaHHoe B CBOWCTBe «BbIxogHas
MOLLIHOCTb B BbIKIIOYEHHOM
COCTOSIHUUNY
Pv C nnaBatoLlen 3anaTon | Tekywlee 3HavyeHue perynupyemon  [—9999...9999*
BESNNYUHBI
Sp C nnaBatoLlen 3ansaTon | 3agaBaemoe 3HadYeHne
perynmpyemMou BennymHbl
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*Ecnu Ha Bxod OydeT noaaHo 3HaveHuve, BbIXodsllee 3a AuanasoH, To Bbixod Pwr perynstopa 6ygeT cOpolleH Ha
3HaYeHne MOLLIHOCTY, yKa3aHHoe B napameTpe «BbixogHas MOLLHOCTb B BbIKMIOYEHHOM COCTOSIHUNY.

Bbixoabl 6noka
Tabnuua 7.5 — Bbixoabl 611oka

HasBaHue Tun OnucaHue 3HaveHusn
Pwr C nnaeatoLlel 3anaTon | BeixogHas MOLHOCTb perynatopa
Bxopabl, aoctynHele yepe3 Write to FB
Tabnuua 7.6 — Bxogbl, AocTtynHble Yepe3 Write to FB
HasBaHue Tun OnucaHue 3HaueHus
Pexum pabotbl | Bynesckuii Pexnmbl paboThl perynsitopa: 0 — HarpeBarerns;
perynsitopa +  pexuMm «HarpesaTernb, 1 — XonoaunbHuk
ucnornb3yeTcs ans
yrnpaBneHns
NCMOSMHUTENBHBIMU
MexaHu3mamu,
BO30eNCTBNE KOTOPbIX
NPVBOAMT K POCTY 3HAYEHUsI
perynvpyemow BenUYmnHbl;
*  PEXUM «XONOOUNBHUKY,
ncnornb3yeTcs ans
yrpaBneHuns
NCMNOMHUTENBbHBLIMU
MexaHu3mamu,
BO3eNCTBMNE KOTOPbIX
NPUBOAMUT K CHUXKEHUIO
3HaYeHUs perynupyemon
BENNYUHBI
3anyck AHP Bynesckun YnpaBneHne aBToOHaCTPOWKOM 0 — ABTOHaCTpOWKa BbIKIlOYEHA
perynstopa 1 — ABTOHacCTpoKKa 3anyLleHa
Monoca C nnaeatoLlen 3anaTton | [onoca nponopunoHanbHOCTH 0..9999
nponopunoHanb- MO perynatopa, eq.nsm.
HOCTU
UHTerpanbHaa | C nnasatowen 3anatou | IHTerpanbHas noctosHHas 0..4000
NocTosiHHas BPEMEHMU, CeK
BPEMEHMU
Oudbdepen- C nnaeatoLuen 3anaton | AndpdepeHumnansHasa noctoaHHas | 0..4000
umnanbHas BpEMeHW, cek
NocTosiHHas
BPEMEHMU
BbixogHas C nnagatoien 3anaTon | CocTosiHue Bbixoga Pwr npu -9999..9999
MOLLHOCTb B 3HaveHuun 0 Ha Bxoge E
BbIKIMOYEHHOM
COCTOSIHUM
MakcumansHasa |C nnaBatollel 3ansaTon | BepxHee orpaHnyeHme -9999..9999
MOLLIHOCTb BblJaBaeMOW MOLLHOCTU
MuHumanbHas C nnaeatoLlen 3anaTton | HMxHee orpaHmyeHue BolgaBaemoi | -9999..9999
MOLLIHOCTb MOLLIHOCTH
30Ha C nnaBatollel 3anaTon | [lensra oT ycTaBkn/2, B KOTOPOK
HeYyBCTBUTENb- BbIXOAHAas MOLLHOCTb perynsiropa
HOCTU OCTaeTcs HeM3MEHHOW, ef,.U3Mm
Tun BbIXOAA Bynesckui Bbibop BbIXOgHOrO curHana 0 — MowHocTb

perynsTopa

1 — K3P gucKpeTHbIn

MonHoe Bpems
xoga

C nnaBatoLer 3ansaton

BpeMﬂ nepemMeLleHna LLIToKa
KrnanaHa 13 NOJIHOCTbIO 3aKpbITOIo
B NOJTHOCTbIO OTKPbITOE COCTOAHUE,
CeK

5..999**
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MpogomkeHue Tabnuubl 7.6

nodTta

ceK

HasBaHune Tun OnucaHue 3HaueHusn
MuHMmanbHoe C nnaBatoLen 3anaton | MuHumansHas AnuTenbHOCTb 0,001..100
BpeMsi UMnyrnbca nUMnyrbca ynpasneHus 3afBUXKKON,
cekK
Bpewms Bbibopku | C nnasatowwen 3anaton | Bpems Bbibopku ntodpta knanana, |0..10

KOpPPEKTHOrO NpoBeAeHs
aBTOHACTPOWKK

CkopocTb C nnaBatoLen 3anaToun | CKOpOCTb 3MEHEHUS ycTaBku, ed. | 0 — PyHKUMA OTKIoYeHa
N3MeHeHns nam/cex 0...9999

yCTaBKM

PyyHoli pexxum | Bynesckuii dnar nepesoaa perynaropa B 0 — ABTOMAaTMYECKNI PEXNM
paboThl PYYHON pexunm 1 — Py4dHou pexum
perynsaTopa

Py4yHoe bynesckuii B py4YHOM pexmme komaHga nogayum

ynpaeneHune cvrHana «bonble» Ha BbIxoa

BbIXOAOM 6noka

«bonbLie»

Py4Hoe Bynesckui B py4yHOM pexunme komaHOa nogaym

ynpasrneHve curHana «MeHbLue» Ha BbIxoZ

BbIXOOOM onoka

«MeHbLue»

HavanbHoe C nnaBatoLLen 3anaTon | 3Ha4YeHne perynmpyemom -9999..9999

3HayeHune BENNYUHBI, KOTOpoe ByaeT Ha

perynupyemom Bxoae Pv npu nogaye Hynesown

BENMWYMHBI AN MOLLHOCTU (OOBEKT B COCTOSHMM

AHP (Pv_0) nokos). NapameTtp Heobxoamm Ans

**[ns NpUMEeHeHNna HOBOIo MOJIHOrO BpeMeHW Xoda 3aABWXKM HYXHO nepe3anyCctnuTb ook npu nomown

nepekntoYeHnsa curHana Ha sxoge E.

Bbixoabl, aoctynHble yepe3 Read from FB
Tabnuua 7.7 — Bbixoabl, aocTynHble Yyepe3 Read from FB

HasBaHue Tun OnucaHue 3HauyeHusn
®dnar okoH4aHus | Bynesckui dnar oKoH4YaHMs1 aBTOHACTPONKN 0 — AHP He 3aBepLueHa
aBTOHACTPOMKK 1 — AHP 3aBepLueHa
PaccuntanHHas | C nnaBatoLlen PaccunTtaHHas nocne 0..9999
noroca 3ansATon aBTOHACTPOWKM nosoca
nponopumno- nponopuunoHansHocTu ML
HanbHOCTMK perynaTopa, eg.nsm.

PaccuntanHaa | C nnaBatowen PaccuntaHHas nocne 0..4000
WMHTEerpanbHasa | 3ansiTon aBTOHACTPOWNKN MHTErpanbHasi

NocTosiHHas NOCTOsIHHas BPEMEHW, CEK

BpPEMEHU

PaccuntanHaa | C nnaBaroLlen PaccuntaHHas nocne 0..4000
anddepeH- 3ansTon aBTOHACTPOWKK

umanbHas anddepeHumnanbHas NOCTOsIHHAsS
NOCTOSsIHHas BPEMEHMU, CeK

BPEMEHMN

CwvrHan Bynesckun CwurHan Ha OTKpbITUE KnanaHa

«bonbLie»

Curnan Bbynesckui CwurHan Ha 3akpbiTue KnanaHa

«MeHbLue»
ABTOHacTpouka

AsToHacTpovika NMNL-perynaropa NpoBOANTCS C MOMOLLbIO Br1OKOB YTeHNS 1 3anucu B Ob.
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PID_REG1
[ XEnable —E Pwr rPWR ]
[ rPy - B
— — | Sp

: ¥ANR_end
r¥p_ANR
rTi_ANR

rTd_ANR

Read from FE [

Read from FE
Read from FE

rsp 4

rxp #——— Write to FE
Ti Write to FB
Td

—

| write to FE
|
- s—s| Write to FB

| | Write to FB

PucyHok 7.93

Read from FE

w——s| Write to FE

[ns 3anycka aBToHacTponkn cnegyet nobasutb 6rnok Write to FB 1 npusasate ero k nepemeHHon 3anyck AHP
MNAO-perynatopa.

PID_REG1
v E s
%= P¥ CeoiicTea Write to FB B ox

= S %l |
v [lapametpm

) \ dyHkunoHansier PID_REGT

Mraa nepemennol 3anyck AHP

v [lpouee
Kommentapuii < PegakTmpoeate >

PucyHok 7.94

3HayeHns ocTanbHbIX NapameTpoB ®b MoXHO 3agaBaTh ¢ nomoLlbio 6rioka Write to FB, kak nokasaHo Ha pucyHke
BbilUe, MO0 HacTpamBaTb Ha NaHenM CBOMCTB.

C nomowbto OnokoB Read from FB cuutbiBaloTcAa 3HayeHust napameTpoB PaccuuTaHHas nonoca
NPONOPLUOHANbLHOCTH, PaccuutaHHas UHTerpanbHas NOCTOsIHHasA BpeMeHMu, PaccuutaHHas
andcpepeHumanbHasa NOCTOAHHaA BpeMeHun 1 dnar OkOHYaHUA aBTOHACTPOMKM.

[nsa ctapTa aBTOHACTPONKM criegyeT noaaTh cuUrHan rnorudeckoi «1» Ha exop E.

Mo 3aBepleHUM npouecca aBTOHACTPOWMKU [ANA YTeHUS [OCTYMHbl HOBble 3HavYeHUs1 KO3(P(ULMEHTOB:
PaccuutaHHbI  nponopuMoHanbHbin  Ko3adppuumeHT, PaccuuntaHHoe BpemMs WUHTErpupoBaHusi U
PaccuutaHHoe Bpemsa auddepeHumpoBaHus. NMapameTp ®Pnar oKOH4YaHMA aBTOHACTPOWMKW BbICTABISIETCS B
3Ha4YeHne Norm4ecKon eanHnLbI.

BHUMAHUE . .

dnar okoH4YaHUs aBTOHACTPONKM HAaXOAUTCHA B COCTOSIHMM NOTMYECKON eAMHULbI OAMH LMKII.
Ecnun cbpocute Bxog 3anyck AHP B 3HaueHue nNormyeckoro Hyns OO OKOHYaHWS HacTPOMKW, TO MpoLece
OCTaHaBnMBaeTcs, orar OKOH4YaHUs He BbICTaBMNSETCS, HOBblEe 3Ha4YeHUs1 KO3 PULMEHTOB HE BbIYUCTIAKOTCS.

BHUMAHUE
[Ina KoppeKTHOro NPoBEAeHUs1 aBTOHACTPONKN HeoBXoANMO 3aaaTh NapameTp «HayanbHoe 3HaveHue

perynupyemou BenuuuHbl ans AHP». OH gomxeH 6bITb paBeH perynupyemMon BenuimHe, Kotopoe
COOTBETCTBYET HYNIEBOMY BO3OENCTBUIO (OOBEKT HAXOANTCS B COCTOSIHUM MOKOS).

Bo Bpemsi mpouecca HacTpoiiku Ha Bbixog MNWO-perynatopa nogaeTcs TecToBask MOLHOCTb, OrpaHUYeHHas
3HaYeHuaMK napameTpos MakcumManbHas MOWHOCTb 1 MUHMManbHas MOLWHOCTD.

[NocnepoBaTenbHOCTb aBTOHACTPOMKKM A5 pexxuMa «HarpesaTtenby:
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|
|
|
|
|
Per | t, cex
|
|
Maxc Pwr -— == ————Jl'
|
|
|
Muu Pwr
- —
t
I atam 1I 5Tan ) CeK
PucyHok 7.95

1. Tekyllee 3Ha4eHMe MeHbLUe YCTaBKMU Ha Benu4uHy, 6onbLuyto yem X = 0,04*(Sp-Pv_0), Ha Bbixog 6noka
nogaeTcsi MakcuMarbHasi MOLLHOCTb (B COOTBETCTBUM C HACTPOWMKaMK).

2. Kak Tonbko Tekyllee 3Ha4YeHne CTaHeT bonblue YCTaBKM Ha BENUYMHY, 6onbLuyto yeM X = 0,04*(Sp-Pv_0),
Ha BbIX0[ onoka nogaetTcd MMHMMarnbHaaA MOLLHOCTDb.

MoBTOpeHue waros 1 1 2 ewle 0anH pas.

PaccuntanHble napameTpsl [MW[-perynaTopa nogatTcs Ha COOTBETCTBYIOLLME BbIXOAbI, U BbICTABMNSAETCA
donar oKoH4YaHUa (Ha OguWH LMK).

Ecnu B HacTpoikax yka3aHO 3Ha4yeHuWe MakCMMaribHOW MOLLHOCTW, MPU KOTOPOW HEBO3MOXHO OOCTUYb YCTaBKW,
NpoLieCcC aBTOHACTPOMKN HE 3aKOHUYMTCS, MOKa OH He ByaeT cOpoLLEH BPYUHYIO.

Pab6ota c auckpetHbiMm K3P

Ona paboTbl C AMCKPETHOW 3aABMXKOM Heobxoammo B cooTBeTcTByoleM napameTpe (Tuvn Bbixoga) ykasarb
3HayeHne «K3P puckpeTHbIn», Nnubo, npu pabote ¢ AaHHLIM nNapameTpom yepe3 Write to FB 3anucaTtb B Hero
3Ha4veHune «1».

[na koppekTHOM paboTbl HeoOxoouMO 3adaTb MapaMeTpbl 3aaBwkku: Bpemsa nonHoro xopa, MuHumanbHoe
Bpems umnyrnbca n Bpems Bbioopku nrodra.

Hoctyn k ynpaenswowmM curdanam (bonbwe/MeHbLUe) OCyLLeCTBASIETCA Yepe3 COOTBETCTBYyHLWME Bbixogbl Read
from FB 6noka perynsitopa.

Ha Bbixoge Pwr B aHHOM pexvMe oTobpakaeTcs BUPTyanbHOe MOfoKeHne 3a4BMKKM (OHO MOXET OTnM4aTbCs OT
hakTn4eckoro).

Mpu cHATUKM norndeckon «1» co Bxoda E 3agBmxka oCcTaeTcs B TEKYLLEM MOMNOXKEHUMN.

Ons 6bICTp0I2 HaCTpOVIKM pekomMmeHgyem BOCnoJ1b30BaTbCA roTOBbIMM MakKpoCaMu U3 MeHe,u,)Kepa KOMIMOHEHTOB:

« [nga ynpaBneHus MolHOCTbIO — 6ok PID AT_;

* Makpoc C NofnHbIM PyHKLNOHANOM B pexmme yrnpasneHnst MowHocTelo — PID AT_F_;

+ [Ona ynpasneHusa guckpeTtHbim K3P — 6nok PID Valve_;

* Makpoc ¢ nofnHbIM OYHKLMOHANoM B pexvmMe ynpaeneHunst guckpetHbim K3P — PID Valve_F_.

Py4yHon pexum
Pabota B pexume ynpaBreHusi MOLLHOCTbIO: MPWU NepeBode perynatopa B pyyHou pexum (Bxog Py4yHon pexum
paboThbl perynsatopa yCTaHaBMMBaETCs B 3HaYeHMe 1) nponcxoaunt oukcauust BbIMUCIEHHOMO 3HAYEHNST MOLLHOCTW.

Pabota B pexume ynpaeneHusi guckpeTHeiM K3P: npu nepesBoge perynstopa B pyyHOM pexum (Bxog Py4Hom
pexum paboTbl perynartopa ycTaHaBnNMBaeTcHa B 3HadeHue 1) npoucxoguT omkcaums BbIYMCNIEHHOTO MONMOXEHUSN
3aBUXKKN U CTAHOBATCSA AOCTYMHbIMM BXOAbI N0 PYYHOMY YrpaBreHnio OTKPbITUEM/3AKPbITUEM KanaHa.
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7.3 Makpochbl npoeKkTa

Pasgen Makpocbl npoekTa COAepXWT CO3[AaHHble Monb3oBaTenem WM 3arpyKeHHble C MOMOLLbI MeHeaXepa
KoMnoHeHToB 4.10 makpocsl.

BMONWOTEKS KOMNOHEHTOE 8 x
vl & X

MakpocCbl NpoexKTa M

= Macros 1

Orcyrcteyer

A= Macros 2

OToyToTEYET

f}( DYHKLMA
ﬂ',] DYHKUNOHANBHBIR Dok

M Makpocel NnpoekTa

PucyHok 7.96

Ons pobaBneHus makpoca B NPOEKT criegyeT nepeTawmTb Makpoc M3 naHenu bubnvoteka komnoHeHToB 3.3 Ha
XOSCT.

4 F X || BUBNMOTEKE KOMAOHEHT OB LU
gv il & x
B T | - Makpochbl NnpoeKTa M
:'"EEEFEET"E Z Q_z OreyTerayer
——————————— =
wdll N Qb
___________ . /4 Macros 2
Oroyroteyer
3
f}{ DYHKLMA

M Makpockl NpoeKTa

L Q4 fb eynkumonanshwii Gnox
Q&

PucyHok 7.97

YTtoObl yOoanutb MakpocC U3 naHenu, cnenyet BblAennTb Hy)KHbII7I MaKpOC N HaXaTb Ha KHOMKY x

PekomeHzaLmm no co3gaHnto MakpocoB NpuBeAEHbI B pasgene Pabota ¢ makpocamm 4.11.
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7.4 PyHKUMA Ha ST

Ecnu B npoekTe co3gaHbl yHKUUN Ha s3bike ST 4.12.1, oHn ByayT AOCTYNHbI B 61bnnoteke KOMNOHEHTOB.

BMBNMOTEeKa KOMNOHEHTOB

e~ &

OyHKUMKM Ha ST

i

== function1

== function2

X oynkums
fb ®yHkumoHanbHBIN Gnok
M Makpocel npoekra

ST
%' o®ynkummn va ST

PucyHok 7.98

MecTa ncnonb3oBaHus hyHKLUMU
[lns npocmoTpa Bce MECT MCMONb30BaHUS (DYHKLMW Crieayer:

1. Haxatb [NKM Ha ums dyHkumn.

2. BblbpaTb NyHKT *‘E MokasaTb MecTa UCMOSIb30BaHUA. ...
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BMBNMOTEKA KOMNOHEHTOB B x
2 il &
@DYHKLUMK Ha ST ol

&7 [okasaTk MecTa WCNOAE30E2HMA...
#  Pegaktupoeate dyHKLMD

: ¥ ¥aanuTe KoMNOHEHT
== function2 ,

X oyuxkums

fb eyHkumoHanbHbIl 6ok
| M Makpocs! npoexra

X" oyHkumm na ST
|
PucyHok 7.99

B HWXHEeN YacTu okHa OoTKpoeTcsi NaHenb MecTa ncnonb3oBaHUA (pyHKLUMN, HA KOTOPO OTOOpasaTcA
MecCTa UCNofb30BaHUSA PYHKLUN HA CXEME U B pedakTope OYyHKLNNA.

MeCTa MCNoNL30BaHWA MyHKUMK functionl B x
function12
—| PYHKL MK
function2[line 10, pos 17]: function2 := function1{inputVanable);
PucyHok 7.100
Haxatb [NKM Ha cTpoKy ¢ MECTOM UCMOMb30BaHUSA OYHKLNN.
BbiBpaTtb nyHKT g MepenTn K MECTY NCMONb30BaHUA.
MecTa Mcnons3o8aHKA dyHKUMK functionl B x
—}-Cxema
function11
function12
—} PYHKL MK

functionZ[line 10. pas 1/]: functionZ = function1iinputVanab | Mepeiit k mecTy ucnonbsoeais

) OBHOBWTL BCE MECTE MCMOALSOE3HNA F5

PucyHok 7.101

dokyc CMeCTUTCSt B MECTa UCMOSb30BaHNS (OYHKLMM HA CXeEMe UNn B peaakTope yHKLUMN.
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NPUMEYAHUE
[sonHon knuk JIKM npvBoauT K TOMY Xe pesynesrary.

[i]

Ecnu B xoge pa6OTbI C I'IpOFpaMMOIZ MecTa UCMNonb30BaHUA (byHKLI,MI/I M3MEHUINCb, crneayeT o6HoBuT naHenb MecTta
ncnonb3oBaHuUA d)yHKLI,VIVIZ

1. Haxartb KM Ha niobyto cTpoky naHenw.

2. BblbpaTb NyHKT ) OGHOBUTBL BCE MeCTa MCMONb30BaHMS.

Mepexopn Kk peaakTopy hpyHKLUMNN
[nsa nepexona k Pepgaktopy dpyHkummn 4.12.1 cnenyer:
1. Haxatb KM Ha uma dyHKUmu.

2. Bblbpatb nyHKT PepgakTupoBaTh (hyHKLUUIO.

| BMBNWOTEKa KOMMNOHEHTOB =

|8 il &

| ®@yHKUuM Ha ST ol

&7 [oKasaTk MecT2 MCNOAE30EZHMA...
#  Pegaktupceate dyHKUNID

: ¥ ¥aanuTe KoMNOHEHT
== function2 ,

X oyuxkums
b DOYHKLMOHANBHBIA 6nok
_ M Makpochl npoexra
X" oyHkumm na ST
| o
PucyHok 7.102
OTkpoeTcsa pegakTop yHKUmMn 4.12.1.

YnaneHue cyHKumK
[ns yoaneHusa yHKLMKW U3 NpoeKkTa crnegyer:
1. Haxatb [NKM Ha ums dyHKuuK.

2. BbibpaTb NYHKT YAANUTb KOMMOHEHT.
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BWbNMOTEeKa KOMMNOHEHTOB =ox |
8- il o
| ®@yHKUuM Ha ST i

&7 [oKasaTk MecT2 MCNOAE30EZHMA...
#  Pegaktupoeate dyHKLMD

R ¥ ¥aanuTb KoMNOHEHT
== function2 :

X oyuxkums

fb eyHkumoHanbHbIl 6ok
| M Makpocs! npoexra

X" oyHkumm na ST
|
PucyHok 7.103

NPEAYNPEXOEHUE
Ecnun doyHKUMA MCnonb3yeTcst Ha cxeme U/Unu B ApYrux YHKUMSIX, yaaneHue MOXeT NMPUBECTH K

OLIMBKaM KOMMUNSLUN.
7.5 ®yHKUMOHaANbHbLIN 6NMOK Ha ST
Ecnn B npoekte cosgaHbl (pyHKLMOHanNbHble Orokn Ha asbike ST 4.12.2, oHuM OygyT AOCTYNHbI B GMGnunorteke
KOMMOHEHTOB.

BUBNMOTEKA KOMNOHEHTOB

8-il @

@yHKUMOHaNbHbIe Bokn Ha ST "

£T7 functionblock1

£T7 functionblock2

fxX oyukuus

fb @yukumonanbHbIil Griok
M Makpocel npoexTa

X" oymiumm Ha ST

ﬂ]ST QyHKIHOHaNbHbIe 6noKK Ha ST

PucyHok 7.104

MecTta ncnonb3oBaHnsa PyHKLMOHANbLHOro 6noka
,U,J'Iﬂ NpPOCMOTpPa BCEX MECT UCIMOJ1b30BaHUA (*)yHKLI,VIVI cnepnyert:

1. Haxatb NMKM Ha umsa yHKLMOoHanbHoro orioka.

2. BblbpaTb NyHKT #1 Moka3aTb MeCTa MCMONb3OBaHMS....
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BMBNMOTEKa KOMNOHEHTOB a x|
grile
@yHKUMOHaNbHBbIEe 6flokn Ha ST |

fI8 functionblock1 &3 MMoKasaTs MECTa NCNOAL3CBAHMA...

#  Penaktupoeate dyHKUMOHENEHEI GOk
> YaaanTe KoMNOHEHT
£T7 functionblock2

X oyukumna
fb @yHKumMoHanbHbI Grok
M Makpocei npoekTa
sT
X' ®ynkumum Ha ST

ﬂﬂ;T @YHKUMOHaNbHbIE 6110KK Ha ST

PucyHok 7.105

B HWXHEN YacTu OkHa OTKpoeTcst NaHenb Mecta ncnonb3oBaHUA (PyHKUMN, HA KOTOPOW OTOOpasaTcA
MeCTa UCNomnb3oBaHUsA PYHKUUN HA CXEME U B peflakTope.

MeCTa MCNonB30BaHWA dyHKUMOHaNEHOro 6noka functionblock2 L =

-1 Cxema
functionblock2
functionblock22
functionblock23

PucyHok 7.106

Haxatb NKM Ha CTpoKy ¢ MECTOM MCMONb30BaHNsS PyHKLMOHANbHOro 6roka.

Bbibpatb NyHKT H MepenTn K MECTY UCNOJSIb30OBaHUSA.

MecCTa Mcnone3osaHua @yHKUMOHaNneHoro 6noka functionblock2

=} Cxema

1
functionblock _El MNepelT K MECTY MCNCAES0EIHMS

ST eI ) OBHOBMTL BCE MECTE MCNOAES0B2HUS F5

PucyHok 7.107

¢’0Ky0 CMECTUTCA B MeCTa UCNoJb30BaHUA (byHKLJ,VIOHaJ'IbHOFO onoka Ha cxeme unu B penakTope.

NPUMEYAHUE
m OsorHon knuk JIKM npuBoguT K TOMY Xe pesynbrary.

Ecnn B xoge paboTbl ¢ MporpaMMoii MecTa WUCMoNb30BaHMsA (OYHKUMOHANbHBLIX GNOKOB W3MEHWNUChb, criedyet
06HoBWT naHenb MecTa ucnonb3oBaHus (PYHKLIMOHANbLHOro 6rioka:

Haxatb NKM Ha ntobyto CTpoky naHenu.

2. Bblbpatb nyHKT ) OO6HOBUTL BCe MecTa UCMOJIb30BaHUA.

Mepexopn k peaakTopy (hyHKLMOHaANbLHOro 6r1okKa
[ns nepexoaa k Pegaktopy dyHKUMoHansHoro 6rnoka 4.12.2 cnepyer:
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1. Haxatb [MKM Ha ums dyHkuun.
2. BblbpaTb nyHKT PegakTupoBaTh (pyHKLUNOHANbHbLIN GOK.

BMBNMOTEeKa KOMMOHEHTOB 8 x

-l &

@OyYHKLWOHAaNbHbIEe Bnoku Ha ST 7

t | @ functionblockl

E MNoKazaTe MECTE WCNOABEICESHWA...

#  PenakTupoeate dyHKUMOHAREHEIR Brok

E ¥ ¥RENMTE KOMIOHEHT

X @yuxuns

fb @yukumonanbhbiit Gnok
M Makpocel npoekTa

' @yHKkumm na ST

o’ QOYHKLIMOHANBHBIE BN10KKH Ha ST

PucyHok 7.108
OTKpoeTca pegakTop yHKUmMoHanbHoro brnoka 4.12.2.

YnaneHue chyHKuun
[ns yoaneHna doyHKUMM U3 NpoekTa cregyer:
1. Haxatb NMKM Ha umsa dyHKumn.

2. BbibpaTb NyHKT YAanuTb KOMMOHEHT.
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BMBNUOTEKa KOMMNOHEHTOB =

e il &

| ®@yHKUuM Ha ST ol

E Mokasate MecTa MCNoAL3CEaHWA. ..

#  Pegaktupoeate dyHKLMD

R ¥ ¥aanuTb KoMNOHEHT
== function2 :

X oyuxkums
fb eyHkumoHanbHbIl 6ok
M Makpocel npoekta
X" oyHkumm na ST
|
PucyHok 7.109

NPEAYNPEXOEHUE
CD Ecnun doyHKUMA MCnonb3yeTcst Ha cxeme U/Unu B ApYrux YHKUMSIX, yaaneHue MOXeT NMPUBECTH K
oLInBKaM KOMNUMALMN.

7.6 dnemMmeHTbI ynpaBrneHus

* Mertka;

+ Bgog/BbiBog (int/float);

+ Bsog/BbiBoa (Boolean);

e [nHaMmnyeckum TeKkcrT;

*  KombuHupoBaHHbIn cnncok (ComboBox).

OneMeHTbI NCNoMb3yTCA Ans opopMneHnst gucnnes npubopa nuHerku npudopos MP200 n MM 120.

7.6.1 MeTka

AnemeHT MeTka npeagHasHadeH ans pasMeLLleHns TEKCTOBOro 6roka B CTpoKe aKkpaHa.

HacTtponka cBoucTB

[lns KOppeKkTHoro oToGpaXkeHUsl Ha aKkpaHe Npubopa cregyeT ykasaTb KOOPAUHATHLI PacMONOXEHUS Y BBECTU TEKCT
Ha naHenu CBOWCTB.
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CeolCTBa MeTKal B ox

[EE]4% |

v KoopgwHatbl

X 0
Y: 0
v [apameTphbl
NnvHa 5
Tekct Tekct
Buammoctb < He BblbpaHa >
Bugumocts

HacTpolika ynpaBneHWA BUAMMOCTBH

PucyHok 7.110

KoopauHaTtbl
[ns pacnonoxeHus NepBoro cuMBona aremeHTa no ocsm X n Y cneayeT ykasaTtb koopauHaTtbl. OTcyeT koopauHat
no o6enm ocsam HaumHaetcs ¢ 0:

* 1o ocu X — cnesa Hanpao oT 0 go 15 (B 3aBMCMMOCTM OT cBOMCTBa [AnuHa);

* noocu Y — cBepxy BHM3 (B 3aBUCUMOCTM OT KONMYECTBA CTPOK 3KpaHa, yCTaHOBMNEHHOIo B peakTope

3KpaHoB).

3HayeHne koopauHaTt (Uenoe 4MCro) MOXHO 3adaTb B BbiMagalollemM MeHH B CTpoke koopauHatbl (X u Y
HacTpauBatoTCs OAMHAKOBO):

+  KoopmmHans
3 v
Y- 1

PucyHok 7.111

B Bbinagatowem MeHto MOXHO BbibpaTb cnocob 3agaHusi KOOPAMHAT: KOHCTaHTa unu nepemeHHas. [ns BbiGopa
HEeM3MEeHHOro PacrooXeHWs aNeMeHTa crieyeT ykasaTb 3Ha4eHne KOOpAMHaThI B Nnosie BBoAaA.

[na cospaHua Gerywien cTpoku crneayet BbiopaTe BapuaHT lMepemeHHaa n Haxatb kHoOnky Bbibop. OTkpoertcs
Tabnuua nepemeHHbIx 6, B Hel crieqyeT BblbpaTh NepeMeHHy0 LIeNoYMCNeHHOro Tnna, kotopast Oyaet onpenensaTb
3Ha4yeHne KoopaMHaThbl, U HaxaTb kHonky OK. BeibpaHHas nepemeHHas byaeT otobpaxaTbCcs B norne BBoga:

KoncTaHTa

o Tlepemennan [a] BriSop

PucyHok 7.112

MapameTpbl
* TeKcT — B none BBOAUTCH TEKCT, KOTOPLIN ByaeT otobpaxaTbcs Ha akpaHe npubopa. [nvHa TekcTa He
OOMXKHa NpeBbIWaTh 3HaYeHne, ykasaHHoe Ans napamerpa AnuHa.
*  [OnuHa — MakcumarbHOE KOnmM4ecTBO 0TobpaxkaemMbliX CMMBOSOB Groka.
+ BuammocTtb — K NapameTpy npuBsa3biBaeTcs OyneBckas nepeMeHHas, Kotopas onpegensieT BUGuMocTb
anemMeHTa.
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CeolCTBa MeTKal B ox

[EE]4% |

v KoopgwHatbl

X: [var ]
Y: 1
v [apameTphbl
NnvHa 6
Tekct TEKCT1
Buammoctb < He BblbpaHa >

Y:
KoopawHaTa No ocKM opavHaT

PucyHok 7.113

OTobpaxeHune
B pepakTope akpaHoB oTobpaxkaeTcs, kak OyaeT BbIrmageTb anemeHT MeTka Ha akpaHe npubopa.

TEKCT 1

PucyHok 7.114
7.6.2 Beoa/BbiBop (int/float)

OnemeHT BBoa/BbiBOA (int/float) npegHasHaveH onsa BbiBOAa Ha 3kpaH Npubopa unm YTeHUsa ¢ 3KpaHa 3HayeHus
LLeNOYNCIEHHOM U BELLECTBEHHON NEePEMEHHON.

HacTtponka cBoucts
[ns KoppekTHOM paboThl anemMeHTa creayeT ykasaTb KOOpAMHaThl PacnoioXXeHUs U HacTpouTb NapaMeTpbl BBoaa/
BblBOAA Ha NaHesnun CBOWCTBA.

193



7 bubnuoteka

CeolicTea Beoa/swieon (int/float)2 = ox
E=]2k |

v  fOwanasoH

KoHTpons Na

Makcumym 65535
MuHWUMYM 0

KoopguHaTthl

X 0

Y: 0

MapameTpbl

[NepemeHHan < He BulbpaHa >

Tun NnepemeHHoR
3Hakoe
[MNocne 3anATORA

BelecTeeHHBIA
3
1

TekcT Ao

TekcT nocne

Pepaktnpyemo [a

NnvHa 5

Buammoctb < He BolbpaHa >
PepakTupyemo

Pepaktnpyemocte CBOWCTBA

PucyHok 7.115

Owana3oH

® KOHTpOnb — OorpaHun4yeHune 3Ha4yeHud, KoTopoe nornb3oBaTesib BBOOAUT C nuueBon NaHenu npm6opa.
OrpaqueHme He pacnpoCcTpaHAeTCA Ha 3Ha4yeHune, nony4eHHoe B Xxo4e pa6OTbI nporpamMmmsbil;

* MaKCMMYM — MaKCnmMalibHO€E 3Ha4YeHune napameTpa anda BBoAa;

* MMHVIMyM — MWHUManbHOEe 3Ha4YeHune napamMmeTpa anda seoaa.

KoopauHaTtbl

Ons pacnonoXxeHna nepBoro CMMBOJ1a arieMeHTa no OCAm XnyY cnenyet ykasartb KOopauHaThbl. Otcuer KoopaunHat
no o6enm ocsim HaunHaeTcs ¢ 0:

* 1o ocu X — cnesa Hanpaso oT 0 go 15 (B 3aBMCMMOCTN OT cBONCTBa [AnuHa);
* Mo ocu Y — cBepxy BHM3 (B 3aBMCMMOCTM OT KONMYECTBA CTPOK 3KpaHa, YCTaHOBIIEHHOIO B pefakTope
3KpaHoB).

3HayeHne koopauHaT (Lenoe 4MCrio) MOXHO 3aAaTb B BbiMadalolleM MeHo B CTpoke koopauHatbl (X n Y
HacTpanBaloTCs OQUHAKOBO):

w  KoopmHamn
3 v
i 1]

PucyHok 7.116

B BbinagatolemM MEHK MOXHO Bbl6paTb cnocob 3apgaHus KoopAuMHaT:. KOHCTaHTa UM nepemMmeHHas. Ons Bbl60pa
HEeN3MeHHOro pacrnosioXeHua arnemMeHTa crieayeT ykasaTb 3Ha4deHne KoopanHaTthl B nojie BBoAa.

Ina cosnaHua Gerywiei cTpoku criedyeT BbiopaTb BapuaHT MepeMeHHas n HaxaTb kHomnky Bbi6op. OTkpoetcs
Tabnvua nepemMeHHbIx 6, B Hell criedyeT BblbpaTh NepeMeHHyo LienoYMCcieHHOro Tuna, kotopasi byaeT onpeaensaTb
3HayeHne KoopaMHaThbl, U HaxaTb kHonky OK. BeibpaHHas nepemeHHas ByneT oToGpaxaTbcs B norne Beoaa:

KaoncTanTa

a T‘] [a] BriGop

PucyHok 7.117
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MapameTpbl

MepemeHHas — nNpuBA3Ka K NepeMeHHOWN NpPoeKTa (LenovYmMcneHHon nnu ¢ nnasatoLLen Todkon). Ans
BbIOOpa NepeMeHHON cneayeT HaxaTb KHOMKY «...» U BblOpaTh B Tabnvue nepeMeHHbIX 6;

Tun nepemeHHON — BbIOOP THMNa NEPEMEHHON: LIENOYUCNEHHBIN NN BeLLleCTBEHHbIN. Ecnu nepemeHHas
ellle He NpuBsidaHa, TO HeobXo4MMO 3a4aThb TUM;

3HaKkoB — CyMMapHOe KONMYeCcTBO OTOOpaXaeMbix 3HAKOB A0 M NOCHe 3andTown;

Mocne 3anATOM — KONMYECTBO 3HAKOB NOCIEe 3anATon: 40 6 3HAKOB UNK onpeaensieTcs aBToMaTtuyeckm
(ABTO). Bonee nogpoOHyto MHOPMaLMIO YATaTe B pykogodcmee 1o 3KClyamauyuu npubopa;

TekcT [0 — TEKCT crneBa OT YNCIOBOIO 3HAYEHNS;

TeKkcT nocne — TEKCT cnpaBa OT YUCMOBOrO 3HAYEHNS;

PepakTtupyemo — ecnv BbibpaHo [la, To 3Ha4yeHne Np1Bsi3aHHON NEPEMEHHON MOXHO N3MEHATL C
MOMOLLbIO KHOMOK Ha NMuEeBon naHenu npnbopa;

OnuHa — obLaa makcumanbHas AnvHa nons, BKNoYaloLasa TeKCT 40 M Nocne 3HadYeHUsl NnepeMeHHOoN 1
CaMO 3HayeHVe NepeMEHHON.

BupnmocTb — Kk napameTpy npvBsA3bIBaeTca OyneBckas nepeMeHHas, KoTopas onpeaenseT BUanMocTb
anemeHTa.

v AwanasoH

KoHTponb [a
Makcumym 65535
MuHUMYM 0
v  KoopgwHathl
X 0
Y: 0
v [lapameTpbl
[NepemeHHan [ var1 ]
Tvn NnepemeHHOR BelwecTBeHHBIA
3HakoB 3
MNocne sanAaToM 1
TexcT no T=
TekcT nocne c
Pepaktupyemo Na
NnvHa 8
Buavmocte < He BolbpaHa =

PucyHok 7.118

OToGpaxeHune

B pepakTope akpaHoB oTobpaxkaeTcs, kak byaeT BoirmsageTs anemeHT BBoa/BbiBoA (int/float) Ha akpaHe npubopa.
=)
T=+00,0C
B

PucyHok 7.119

7.6.3 BBoa/BbiBOA (boolean)

OnemeHT BBoa/BbiBOA (boolean) npeaHasHaveH ANs BbIBOAA HA 3KpaH UMW YTEHUS! C 3KpaHa 3HayYeHus1 OyneBCckomn
nepemMeHHOMN.

HacTtponka cBoucts

[N koppekTHOW paboThl areMeHTa criedyeT ykasaTb KOOPAUHATLI PacnonoXeHUst U HaCcTpoWTb NapamMeTpbl BBogda/
BblBOAA Ha NaHenu CBOWCTBA.
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CeolicTea Beoa/ewiBon (Boolkan)l B x
E=]2b
v KoopgwHatbl
X 0
Y: 0
v [apameTphbl
MepemeHHaa < He BblBpaHa =
Tekct "True”  Pyu
Tekct "False” AsTo
TexcT no Pexmm_
Tekct nocne !
Pepaktnpyem: la
NnvHa 11
BuavmMocTe < He BoibpaHa »

Bugumocts
HacTpoika ynpasnedma BMAMMOCTEI

PucyHok 7.120

KoopauHaTtbl
[ns pacnonoxeHus NepBoro cuMBona anemeHTa no ocsm X n Y cneayeT ykasaTtb koopauHaTtbl. OTcyeT koopauHat
no o6enm ocam HaumHaetcs ¢ 0:
* 1o ocu X — cnesa Hanpao oT 0 go 15 (B 3aBMCMMOCTM OT cBONCTBa [ANuHa);
* noocu Y — cBepxy BHM3 (B 3aBUCUMOCTM OT KONMYECTBa CTPOK 3KpaHa, yCTaHOBMNEHHOIo B peaktope
3KpaHoB).

3HadyeHne koopauHaT (Lenoe 4Yucrio) MOXHO 3ajaTh B BbiNagalollemM MEHI B CTpoke koopauHatbl (X u Y
HacTpanBaloTCA OOUHAKOBO):

+  KoopmmHans
3 v
Lije 1]

PucyHok 7.121

B Bbinagatowem MeHto MOXHO BbibpaTb cnocob 3agaHusi KOOPAMHAT: KOHCTaHTa Unu nepemeHHas. [ns BbiGopa
HEM3MEHHOrO PacroNoXEHWS SNEMEHTAa crieyeT yKasaTb 3Ha4eHe KOOpAMHaThI B Nose BBoAA.

[na cospaHua Gerywien cTpoku crniegyet BbiopaTh BapuaHT MepemeHHaa n Haxatb kHoOnky Bbibop. OTkpoertcs
Tabnuua nepemeHHbIX 6, B Hel crieqyeT BolOpaTh NEpeMEHHYI0 LIeNoYMCNeHHOro Tnna, kotopast OyaeT onpeaensaTb
3HaveHue koopauHarthbl, 1 HaxaTtb kHonky OK. BeibpaHHasa nepemeHHas byaeTt otobpaxkaTtbecs B nosie BBOAA:

KoncTaHTa

@ {lepementan [a] BriSop

PucyHok 7.122

MapameTpbl

+ [lepemeHHass — npuBs3ka K OyneBckon nepeMeHHomn npoekTa. [ns Bbibopa nepeMeHHoN criegyeT HaxaTb
KHOMKY «...» 1 BblbpaTb B Tabnuue nepemMeHHbIX 6;

* TekcT «True» — TEKCT, COOTBETCTBYIOLLNA 3HAYEHWNIO NepeMEHHON, paBHOM «1»;

+ TekcT «False» — TeKCT, COOTBETCTBYIOLLUIA 3HAYEHNIO NEPEMEHHON, paBHOM «0»;

+ TekcT 4O — TEKCT crneBa OT BbIBOANUMOIO 3HAaYEHUS;

+ TeKcT nocne — TeKCT cnpaBa OT BbIBOOUMOIO 3HAYEeHUS;

* Pepaktupyemo — ecnv BeibpaHo 3Ha4yeHne la, To 3Ha4YeHne NPMBA3aHHON NePeMEHHON MOXHO U3MEHSITb C
MOMOLLbIO KHOMOK Ha NMLUEeBoR naHenu npnbopa;

*  [OnuHa — obLias MmakcumanbsHas OfMHa Nors, BKYatoLwas TeKCT 40 M MOCHe 3HaYeHUs MePEMEHHOM U
CaMo 3Ha4YeHne nepemMeHHoNn.
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* Bugnmoctb —K napameTpy npmnBA3biBaeTCA 6y1'IeBCKaﬂ nepemMeHHas, Kotopada onpenendetr sBMaMMocCTb

anemMeHTa.
CeoiicTEa Beon/Beigon (Boolean)2
=|a

z=l2l |

*  KoopmHarns
X 0
Y: 0

“  [lapametps
[NepemenHan < He BolipaHa =
Tekct "True" Pyu
Tekct "False” PaTo
Tekct oo Pesm_
Tekct nocne I
Pepakmipyemo Oa
T

Nmma

MakcumaneHaA AnvHa 3neMeHTa

PucyHok 7.123
OTo6paxeHune
B penakTope akpaHoB oTobparaeTcs, kak GyaeT Buirmaaetb anemeHT Beoa/BbiBog (boolean) Ha akpaHe npuGopa.
F_l'
Pexum_ABTO/!
I:I_.I

PucyHok 7.124
7.6.4 InHaMn4YeCKnn TeKCT

OnemMeHT INHaMN4YeCKMN TEKCT npeaHasHadyeH ona BbiBOAa Ha 3KpaH r|p|/|6opa OLHOW M3 HECKOSbKMX TEKCTOBbIX
CTPOK B 3aBUCMOCTU OT 3HAYEHUA I'IpVIBﬂ3aHHOl7I rlepemeHHon.

HacTtponka cBoucts
[ns koppekTHOro otobpaxkeHus Ha akpaHe npubopa crnegyeT ykasaTb KOOpAMHATbI PacnofioXeHNst 1 BBECTU TEKCT
Ha naHenu CBONCTB.
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CeoCTBa JAWHAMWUYECKMA TekcT2 B x

[EE18L |
W

KoopguHaTthl
X 0
Y: 0

v [apameTphbl
MepemeHHaa < He BblBpaHa =
v (Cnucok cTpok < PeaakTvposats =
0 TexcT
NnvHa 5
BUAMMOCTE < He BblBpaHa =

Bugumocts
HacTpoika ynpasnedma BMAMMOCTEI

PucyHok 7.125

KoopauHaTtbl

[ns pacnonoXxeHus NepBoro cumBona anemeHTa no ocam X n Y cnegyeTt ykasaTb koopauHatbl. OTcHeT koopavHat
no o6enm ocam HaumHaetcs ¢ 0:
* 1o ocu X — cnesa Hanpao oT 0 go 15 (B 3aBMCMMOCTM OT cBONCTBa [ANuHa);
* noocu Y — cBepxy BHM3 (B 3aBUCUMOCTM OT KONMYECTBa CTPOK 3KpaHa, yCTaHOBMNEHHOIo B peaktope
3KpaHoB).

3HadyeHne koopauHaT (Lenoe 4Yucrio) MOXHO 3ajaTh B BbiNagalollemM MEHI B CTpoke koopauHatbl (X u Y
HacTpanBaloTCA OOUHAKOBO):

+  KoopmmHans
3 v
Lije 1]
PucyHok 7.126

B Bbinagatowem MeHto MOXHO BbibpaTb cnocob 3agaHusi KOOPAMHAT: KOHCTaHTa Unu nepemeHHas. [ns BbiGopa
HEM3MEHHOrO PacroNoXEHWS SNEMEHTAa crieyeT yKasaTb 3Ha4eHe KOOpAMHaThI B Nose BBoAA.

[na cospaHua Gerywien cTpoku crniegyet BbiopaTh BapuaHT MepemeHHaa n Haxatb kHoOnky Bbibop. OTkpoertcs
Tabnuua nepemMeHHbIX, B HeWN crieqyeT BblOpaTh NepeMeHHY0 LenoYncrneHHoro Tuna, kotopasa byaer onpegensatb
3Ha4YeHne KoopaMHaThbl, U HaxaTtb kHonky OK. BeibpaHHas nepemeHHas byaeT otobpaxaTbCcs B norne BBoga:

KoncTaHTa

@ {lepementan [a] BriSop

PucyHok 7.127

MapameTpbl

* MMepemeHHasas — NpuBA3Ka K LENoYnMCreHHON nepeMeHHon npoekTa. [1nsa Bbibopa nepemeHHoNn crieqyet
HaXxaTb KHOIMKY «...» 1 BblOpaTh B Tabnuue nepemMeHHbIX;

+ Cnucok cTpok — Tabnuua, 3Ha4yeHue CTPOKMN KOTOPOW BbIBOAMTCS HA 3KPaH NMpu COOTBETCTBMUN HOMepa (Ne)
CTPOKM 3HAYEHWIO MPMBA3aHHOW LenodncrneHHon nepemeHHon (MepemeHHasn). B ctonbue CumBonos
yKasblBaeTcs KONM4ecTBO CUMBOSIOB B CTPOKe. MukTorpamMma & BbIBOAWUTCS B Criyyae NpeBbiLLeHs
3HaveHus napameTpa dnuHa, Npy HaBegeHUN Kypcopa Ha NMMKTorpammy oTobpasnTcs nogckaska ¢
onvcaHvuem oLInBKu.
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———— CB0oWCTBa JINHAMWYECKWIA TEKCT2 =
A

o RElE
X 0 ~
Y: 0

v [lapameTpsbl
MNepemMeHHas < He BblibpaHa >

v ol e ool 4N 'egaKTUPOBATh > ™

Ne 3HaueHwne Cumeonose
0 Pexwum AsTO 10
1 Pexum 1 7
2 Pexum 2 7
3 OTrn. 5
BrnwoueHwne W
4 aBapyitHOro 27 L]
peEXUMa —I'?,ﬂﬂxlﬂa CTPOKW NMPEeBLILLAET 33laHHOE ANA INEeMEHTa OrpaHnyeHme!
5 0

PucyHok 7.128

+  [nuHa — makcumanbHasa gnvHa nons. B Cny4yae npesbllleHnda OANMNHbI TEKCT 6yp,eT 0T06pa)KaTbCﬂ He
NONMHOCTbHO.

* Buammoctb — K napameTpy npmnBA3biBaeTCA 6yJ'IeBCKaF| nepemMmeHHasa, Kotopad onpenenaetr BMauMoCTb
aneMeHTa.

OT1obpaxeHune
B pepakTope akpaHoB oTobpaxaeTcs, kak OyaeT BbIrMaaeTb arneMeHT JlJuHaMu4yeckum TeKCT Ha akpaHe npmbopa.

I:_I.|

oP e XX unuwm A B T 05¢

I:I_.|

PucyHok 7.129

7.6.5 Kom6uHMpoBaHHbIM cnucok (ComboBox)
OnemeHT KombuHupoBaHHbIN cnucok (ComboBox) vcnone3yetca ans Bbldopa OQHOW CTPOKM M3 HECKONBbKUX
TEKCTOBbIX CTPOK KHOMKamu npubopa v 3anncu B NPUBSA3AHHYIO0 NEPEMEHHYIO 3HAYEHWNS, COOTBETCTBYIOLLLErO BbIGOPY.

HacTtpounka cBoucTB

[na KoppeKkTHOW paboTbl aneMeHTa criedyeT ykasaTb KOOpPAMHAThbI PACMOMOXEHMS U HacTPOUTb napameTpbl
nepemMeHHbIX U CTPOK Ha NaHerny CBOMCTBa.
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CsoitcTBa ComboBox2 =
E=2b |
v KoopgwHatbl

X 0

Y: 0

v [apameTphbl
MNepemeHHaa < He BuiGpaHa =
v Cnwucok ctpok = Pepaktmposats =

0 Tekct
NnvHa 5
Buammoctb < He BolbpaHa >
Buagnmocte

Hactpoiika ynpaeneHya EMAMMOCTEH

PucyHok 7.130

KoopauHaTtbl
[lns pacnonoxeHust NnepBoro cumeona anemeHTa no ocsm X 1 Y cneayeTt ykasaTb koopauHaTtbl. OTcYeT koopavHaT
no obenm ocsaAm HaunHaetcs ¢ 0:

* 1o ocu X — cnesa Hanpaso oT 0 go 15 (B 3aBMCMMOCTM OT cBONCTBa [AnuHa);
* Mo ocu Y — cBepxy BHM3 (B 3aBMCMMOCTM OT KONMYECTBA CTPOK 3KpaHa, YCTaHOBIIEHHOTO B pefdakTope
3KpaHoB).

3HayeHne koopauHaT (Lenoe YMCro) MOXHO 3adaTb B BbiMadaloleM MeH B CTpoke koopauHatel (X n Y
HacTpamnBaloTCs OQUHAKOBO):

v  KoopaHans
3 v
i 1]

PucyHok 7.131

B Bbinagarolem MEH MOXHO Bbl6paTb cnocob 3apgaHus KoopAuHaT. KOHCTaHTa UM nepemMeHHas. Ons Bbl60pa
HEeN3MeHHOIo pacrnosioXeHua arnemMeHTa crieayet ykasaTb 3Ha4eHne KoopanHaTthl B nojie BBoAa.

Ons cosgaHusa Gerywen cTpoku crieayeT BblbpaTe BapuaHT MNMepemMeHHas u HaxaTtb kHoOnky Bbi6op. OTkpoertcs
Tabnvua nepemMeHHbIX, B HEN criedyeT BbibpaTb NEPEMEHHYI0 LIeNTOYMCIIEHHOrO Tuna, Kotopas OydeT onpedenstb
3HaveHune KkoopauHathbl, 1 HaxaTtb kHornky OK. BeibpaHHasa nepemeHHas 6yaeTt otobpaxkatbcs B nore BBOAA:

KoHCTaHTE

a T‘]e [a] BbiGop

PucyHok 7.132

MapameTpbl

* [MNepemeHHasa — npuBsA3Ka K LENOYNCNEHHON NepeMeHHoN npoekTa. [ns Bbibopa nepeMeHHon creayer
HaXXaTb KHOMKY «...» 1 BblbpaTb B Tabnuue nepemMeHHbIX.

* Cnucok cTpok — Tabnuua, Homep (N2) Kaxgom CTPOKM KOTOPOW CIYXXMT AN 3anncu B NPUBA3AHHYIO
LLeNnoYncrieHHyo nepeMeHHyto npuv Bbibope 3HaveHunsa Ha gucnnee npubopa. B ctonbue Cumsonos
yKasblBaeTcs KonM4ecTBO CUMBOSIOB B CTpOKe. MNMukTorpaMma @ BbIBOAMTCA B Crlyyae NpeBbilleHNs!
3HayeHus napameTtpa [inuHa, Npu HaBedeHMN Kypcopa Ha NUKTorpaMmMy OoTobpasnTcs NoAckaska ¢
onvcaHnem oLnoBKu.
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7 bubnuoteka

CeoiicTea ComboBox2 o ox

[E=]2) |
v  KoopguHaTthbl
X 0
Y. 0
v [MapameTphbl
MNepemeHHa < He BnlbpaHa =

v JO o] Taeli 'eAaKTUPOBATD > ™

Ne 3HaueHne Cumeonoe
0 TekcTt 2
1 B pexum ABTO 12
2 YetaHoBuTe Pexum 18
1 %ﬂﬂﬂ—!a CTPOKW NPeBbllaeT 3alaHHOe ANA 31eMeHTa orpaHuueHme!
3 OTKNHYNTE
4

PucyHok 7.133

+ [nuHa — makcumanbHasa gnvHa nons. B Cny4ae npesbllleHnda OANMNHbI TEKCT 6yp,eT 0T06pa)KaTbCﬂ He

MOJTHOCTbIO.
+ BuammocTtb — K NapameTpy npuBsa3biBaeTcs OyneBckas nepeMeHHas, Kotopas onpegensieT BUgumMocTb
anemMeHTa.
OT1obpaxeHune

B pepaktope akpaHOB oToOpaxkaeTcsl, kak OyaeT BuirnsaeTb anemeHT Kom6uHupoBaHHbIM cnucok (ComboBox)
Ha 3KpaHe npubopa.

B p e X U M A B TO

I:I_.|

PucyHok 7.134

7.7 Ba3oBble 3N1eMeHTbl

* TekcT;

*  WNnpgukarop;

*  VHaukaTop BbINONHEHUS;
*  [OnHaMmn4eckui TEKCT;

* BBoa/BbiBog int/float;

* BBoa/BbiBOg BpeMEHY;

« Bsoa/BbiBog IP;

e JlvHuns;

*  MHoOroyronbHuk;
* Kpyr;

»  KHonka;

+ [lepekntoyatens;

* [pynna nepekntovarenen;
* V30o6paxeHne;

¢ MeHto;

* [paduk;

+ CTpenoyHbIn nHaukaTop.

[aHHble aneMeHTbl MCNOoMb3yKTCA ANA co3gaHusa rpadmnyeckoro MHTepderca B3aMmogencTBms nonb3oBaTtens ¢
MOrMKON BbINOMHAEMON Mporpammbl Ha npubopax ¢ rpadudeckum LBeTHbIM XKKW. Ecnu Ha skpaH gobasneHo
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7 bubnuoteka

HECKONbKO AOCTYMHbIX AN pedakTMpOBaHUS SMEeMEHTOB BU3yanu3auuu, TO NOopsaoK MX Bbibopa npy nomMoLum
kHonkn SEL 6ypet onpemenaTtbcs nopsakoMm B crnivcke «KOMMOHEHThI SKpaHa» CHW3y BBepx (nepBbiMu OyayT

BblAENATbCA HWXKHUNE SJ'IeMeHTbI)Z

KoMnoHeHTEI IKpaHa

Texcr (TekcT)
Texcr (TekcT)
MpAMoyTonEHUK
Texcr (TekcT)
MpAMoyTonEHUK
Texcr (TekcT)
MpAMoyTonEHUK
Texcr (TekcT)
MpAMoyTonEHKK
Texcr (TekcT)
MpAMoyTroneHUK
Texcr (Tekct)

MpAMoyToneHWK

(MHoroyronbHmuK)

(MHoroyronbHmuK)

(MHoroyronbHmuK)

(MHoroyronbHmuK)

(MHoroyronbHmuK)

(MHoroyronnHimg)

Mpamoyroneink  (MucroyronsHw)

PucyHok 7.135

M3MeHnTb NopsaoK areMeHToB MOXHO nepeTawme (drag & drop) anemeHT B cnvcke KOMMNOHEHTbI 3KpaHa unu npu
NMOMOLLM KOHTEKCTHOTO MeHI0, HaxkaB INMKM Ha anemeHT Ha akpaHe:
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7 bubnuoteka

Kenwpoeats (Ctrl + C)
Beragwme (Ctrl + V)
Yaanute (Delete)

Ha nepegHuid nnan Mepemectute Boiwe (Ctrl+])

Ha 3agHWi nnax k .__I| Mepemectite Ha nepegHid naad (Ctrl+Shift+])

BriposHATE

PucyHok 7.136

Hwke npuBegeHbl OaHHble O pa3mepe onepatuBHon namsAtv (O3Y Busyan.), Tpebyemonm ans otobpaxeHus
3MNeMeHTOB BU3yanusauuu, 4nsg npmbopos ¢ rpaduyeckum uBeTHbIM XKKA:
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7 bubnuoteka

AnemeHT
BU3yanusauuu

3aHumaemoe O3Y Busyarn.,
6ant

OdononHutenbHO

MpumeyaHue

MycTon akpaH

252

dnsnyeckmne KHonkm

80

Pacuyet O3Y:

80 6anT (kaxxgas KHomnka) +
20 6anT * KOnM4YecTBO
nepemeHHbix + 10
BanT*konnyecTso OenNcTBui
+ 10 6anT (oba3aTenbHbIN
3anac)

Mpumepsbl pacyéTa:

1. W3meHeHne
nepemMeHHoMn no
KOpOTKOMY
HaxaTtuo = 80
+20*1+10*1+10 =
120 Gant

2. Tlepexopn Ha aKkpaH
Mo KOPOTKOMY
Ha)kaTWo KHOMKWN =
80+20*0+10*1+10
=100 6ant

3. W3meHeHune
nepemMeHHoMn no
KOPOTKOMY U
ONMHHOMY
HaxaTuio n
nepexof Ha aKpaH
no kopoTtkomy = 80
+20*2+10*3+10 =
160 Gant

TekcTt

464

Ecnn 3apgaHa BugMmocTb no
nepemeHHon: +20 6anT 3a
NPUBA3KY NepeMeHHOM
BUOMMOCTU
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7 bubnuoteka

dnemeHT 3aHumaemoe O3Y Busyan., | [lononHUTeNnLHO MpumeyaHue
BU3yanusauum 6anT
Wuauvkatop Pa3amep no ymonuanuio, 6e3 | Ecnv ncnonsayetcs O6bem 3aHumaemon O3Y

pamkn — 630

nepemeHHas: +20 6anT 3a
nepemMeHHyo

Ecnn 3apgaHa BngnmocTb no
nepemeHHon: +20 6anT 3a
NPVBSA3KY NepeMeHHOMN
BUONMOCTU

HanpPsIMyto 3aBUCUT OT
pasMepoB 3fieMeHTa 1
TOMLLMHBI PAMKW:

* Yewm Gonblue
pa3mepbl 3arIEMEHTA,
Tem 6onbLLMi 06bem
namsTn Tpebyercs
ans ero
oTobpaxeHus;

+ Pamka 0 px
(oTkntoveHa) -
MWHUMATIbHbIN
06beM 3aHMMaeMon
O3Y ansa anemeHTa
OaHHOro pasmepa;

+ Pamka 1 px - 06bem
3aHumaemon O3Y
yBenuynBaeTcs no
CpaBHEHWIO C
anemeHToM 6e3
pamKu;

+ Pamka 2 px 1 6onee
- 00bem
3aHumaemon O3Y
yBENMYNBAETCS NO
CpaBHEHWIO C
3NEeMEHTOM C
pamkori 1 px. MNpu
TOILINHE paMKu
bonee 2 px o6bem
3aHnmaemon O3Y He
yBENUYMBaAETCA U
COOTBETCTBYET
o6bemy,
3aHMMaeMoMy
3NEeMEHTOM C
paMKoW TOSMLMUHON 2

px

NHan KaTop BbINONTHEHUA

408

Ecnun ncnonbsyetca
nepemeHHas: +20 6anT 3a
nepemMeHHyto

Ecnu 3agaHa BugumocTb No
nepemeHHon: +20 6anT 3a
NPUBS3KY NepeMeHHOM
BUAMMOCTM

BuanmocTb 3HayeHus: +16
OanT 3a oTobpaxeHue
nokasaHun (3HayeHue,
BMOMMOCTb = [1a)
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7 bubnuoteka

dnemeHT 3aHumaemoe O3Y Busyan., | [lononHUTeNnLHO MpumeyaHue
BU3yanusauum 6anT
[JduHamnyeckuin TekcT 836 (onst ogHOWM CTPOKM) +4 GawniTa 3a Kaxayto

OOMOSNHUTENBHYI0 CTPOKY
Ecnu ncnonesyetca
nepemeHHas: +20 6anT 3a
nepemMeHHyo

Ecnu 3agaHa BugumocTb No
nepemeHHon: +20 6anT 3a
NPUBS3KY NepeMeHHOM
BUAMMOCTM

KoHTponb BBOAaA: +12 6anT
3a JOoCTyn K
peaakTMpoBaHUIo
(3anpetutb
penaktupoBaHue = Her)

Beoa/BbiBop int/float 776 Ecnun ncnonbsyetca
nepemeHHas: +20 6anT 3a
nepemMeHHyo

Ecnu 3agaHa BugumocTb No
nepemeHHon: +20 6anT 3a
NPUBA3KY NepemMeHHomn
BUAMMOCTM

KoHTponb BBOgA: +24 6ant
3a JoCcTyn K
penakTMpoBaHUIo
(3anpetutb
pefaktupoBaHue = Hert)

BBog BbIBOA BpeEMEHM 688 TonbKo gata unu Ecnun ncnonbsyetca
TONbKO BpEMS nepemeHHas: +20 6anT 3a
704 pata v Bpems nepemMeHHyo

Ecnn 3apgaHa BManmocTb no
nepemeHHon: +20 6anT 3a
NPUBA3KY NepemMeHHom
BUOMMOCTU

KoHTponb BBOAaA: +28 6anT
3a JOoCTyn K
pedakTupoBaHuio
(3anpetutb
pefaktTupoBaHue = Hert)

Beoa/sbiBog IP agpeca |676 Ecnu ucnoneayertca
nepemeHHas: +20 6anT 3a
nepemMeHHyto

Ecnu 3agaHa BugumocTb No
nepemenHon: +20 6anT 3a
NPUBA3KY NepeMeHHom

BUOMMOCTH
KoHTponb BBOAA: +24 6anT
3a JOCTyn K
pedakTMpoBaHuio
(3anpetutb
pepakTuposaHue = Her)

JInHns npsamad 182 Ecnn 3apaHa BngnmocTb no

nomaHas | 190 nepemeHHow: +20 6anT 3a

NPUBA3KY NepeMeHHomn
BUOMMOCTU
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dnemeHT 3aHumaemoe O3Y Busyan., | [lononHUTeNnLHO MpumeyaHue
BU3yanusauum 6anT
MHoroy- Mpamoy- 338 Ecnu ncnonesyetca
roNbHUK rONbHUK nepemeHHas: +20 6anT 3a
Tpeyronb- | 334 NepeMEHHYI0
HUK Ecnun sapaHa BuanmocTs no
Povb 338 nepemeHHou: +20 6a|71vT 3a
NPVBSA3KY NepeMeHHOMN
BUONMOCTU
Banueka: +132 6anta
(BHeLwHuin BUA, 3anueka =
fa)
Hactpolika gencreui
(nepexop Ha 3KpaH unu
N3MeHEHNE NepeMeHHOoN) =
10 GanT * KonnyecTso
JencTesun + 26 bant
Kpyr Kpyr Pa3smep no ymonuanuio, 6e3 | Ecnv ncrnonssyetcs O6bem 3aHumaemon O3Y
Lenukom 3anuBkn — 978 nepemeHHas: +20 6anT 3a | HaNpsIMyLo 3aBUCUT OT
Pa3|v|ep no ymon4yaHuto, ¢ nepemMeHHyr pa3mMepoB arnemMeHTa u
3anuekon — 1346 Ecnu 3apgaHa BMAMMOCTbL MO | HANWYKUS 3annBKy:
CexTop Paamep o ymonuaHmio, Ges | MePEMEHHOIA: +20 GaliT 3a + Yewm Bonblue
Kpyra 3anvmekm — 1502 NPUBA3KY NEpEMEHHON pasmepbl 3areMeHTa,
Pa3mep no ymonanmio, ¢ | BAAMMocTI 5 Tem 6onbLmii obbem
3anuBkon — 1878 Hactporika aevicteun namsTn Tpebyetcs
(nepexog Ha akpaH unu Ansi ero
N3MEeHeHNe NepeMeHHON) = OTOBpPaXKEeHUS;
10 6anT * KonNnUyecTBo « ObObeM 3aHMMaeMomn
nencTeunm + 26 6ant O3Y anemeHTa C
3anuekon bonblue,
4yeMm y anemeHTa 6e3
3anuBKu.
Mpu onpegeneHHbIx
KOMOMHaLMAX HacTpoekK
napameTtp "TonwwmHa" y
pamku hoKyca MOXeT
He3HaunTenbHO BNUATL Ha
3aHnmaemoe O3Y
BM3yanusawumu
KHonka MpsamoyronsHas 6e3 Ecnv ncnoneayetca [nsa kpyrnown KHOMKu u

CKpyrneHuin, 6e3 pamkm —
894

nepemeHHas: +20 6anT 3a
nepemMeHHyto

Ecnu 3agaHa BugumocTb No
nepemeHHon: +20 6anT 3a
NPUBS3KY NepeMeHHOMN
BUAMMOCTM

HacTponka gencraeum
(nepexop Ha akpaH unu
N3MeHEHNe NepemMeHHOoN) =
10 GanT * KonnyecTso
nencTeunm + 26 6ant

+6 6anTt 3a gobasneHve
pamMKku TONLWMHOW 1pX (ans
NPsIMOYrOSbHON KHOMKW 6e3
CKPYITEHWNI)

+20 6anT 3a gobasneHne
pamMKu TONLWNHOM 2 pX U
bonee (ans
NPsIMOYTOSbHON KHOMKN 6e3
CKPYITIEHUN)

NPsIMOYronbHON CO
cKpyrneHnem obbem
3aHumaemon O3Y
HanpsMyto 3aBUCUT OT
pa3mepoB 3fieMeHTa:

* Yem GonbLue
pa3Mepbl AarieMeHTa,
Tem 6onbLunn 06bem
namaTn Tpebyetcs
ans ero
oToGpaxeHus.
Mpu onpeneneHHbIx
KOMOMHaLMAX HacTpoek
napameTp "TonwmHa" y
pamku choKkyca MOXeT
He3HaunTenbHO BNUATb Ha
3aHumMaemoe O3Y
BM3yanusauum
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7 bubnuoteka

dnemeHT 3aHumaemoe O3Y Busyan., | [lononHUTeNnLHO MpumeyaHue
BU3yanusauum 6anT
Mepekniovatenb Pa3amep no ymonuanuio, 6e3 | Ecnv ncnonsayetcs O6bem 3aHumMaemon O3Y
pamkn — 1192 nepemeHHas: +20 6anT 3a | HaNpsIMyto 3aBUCUT OT
nepemMeHHyo pa3MepoB anemMeHTa:
Ecnv 3apgaHa BugnmocTs no e Yem 6onbLue
nepeMGHHOPI: +20 6anT 3a pa3mMepbl AaNeMeHTa,
NpVBSI3Ky NepeMeHHoi Tem 6onbLunii 06bLeM
BNONMOCTH namaTtn Tpebyercs
ans ero
oTobpaxeHus.
Mpu onpepeneHHbIx
KOMBUHaLMSIX HAaCTPOoeK
napameTp "TonwwmHa" y
pamku hoKkyca MoXeT
HEe3Ha4YMTENbHO BNMATL Ha
3aHumaemoe O3Y
BM3yanusauum
Mpynna 1688 (ans rpynnel ¢ ogHon |+ 208 GanT 3a kaxayto
nepeknoyarenen AYENKON) AYerky
Ecnu ucnoneayertca
nepemeHHas: +20 6anT 3a
nepemMeHHyto
Ecnn 3apgaHa BugnmocTb no
nepemeHHon: +20 6anT 3a
NPVBS3KY NEPEMEHHOMN
BUONMOCTU
N3obpakeHne 372 Ecnu 3apgaHa BuanmocTb no | Pacyet 3anonHeHus
nepemeHHon: +20 6anT 3a | nonb3oBartensckoro MN3Y
NPVBSA3KY NepPEeMEHHOMN BM3yanusauum =
BMAUMOCTM WLnpuna*BbicoTa*2.
Hactpolika aencreui B pacuerte yyactByet
(nepexopg Ha 3KpaH unu LUMpMHA ¥ BbiCcOTa
NU3MEHeHNEe NeEPEMEHHON) = | UICXOAHOro n306pakeHus (B
10 6awniT * KONN4YecTBo nMKcensix), 3arpyxeHHoro B
JencTsun + 26 6ant pegakTop BM3yanusauuu
+ 32 6anTa 3a gobasneHve |B cnyyae konnpoBaHus u
pamMKku NPUBA3KM OOHOIO U TOTO e
N3006pakeHUs K HECKOIbKUM
3nemMeHTaM Buyanusaumm,
OOMNOMNHUTENbHbIN 00bEM
nonb3oBaTenbckoro M3Y
BM3yanm3aumm He
3aHuUMaercs
MeHto 1870 (anst MeHIo C OgHUM + 298 6anT 3a kaxayto

MyHKTOM)

CTPOKY
Ecnn 3apgaHa BngMmocTb no
nepemeHHon: +20 6anT 3a
NPUBS3KY NepeMeHHOMN
BUOMMOCTM 3reMeHTa Unu
CTPOKM
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AnemeHT

Busyanusauuum

3aHumaemoe O3Y Busyarn.,
6ant

OdononHutenbHO

MpumeyaHue

Mpaduk

6e3 paboTbl
B ooHe

Bes nepbeB, macwTab
BpemeHu 2 cek — 982

[ononHuTtenbHo 3a
yBeNnMYeHne BpeEMEHU
oTobpaxeHus:

Ot 2 6anT Ha 3 cekyHaax go
916 6anT Ha 23:59:59
[lononHuTenbHoO 3a Kaxaoe
nepo:

+ 20 6anT (nepeoe nepo) +
Kakgoe nocregytollee B
3aBNCUMOCTM OT BPEMEHM
pobasneHus (ot 74 6anT Ha
2 cekyHpax o 990 6anT Ha
23:59:59)

Ecnn 3apaHa BugMmocTb Mo
nepemeHHon: +20 6anT 3a
NPUBSA3KY NepeMeHHom
BUONMOCTU 3NeMeHTa Unu
nepa

paboTa B
doHe

Bes nepbeB, macwTab
BpemeHu 2 cek — 1002

JononHuTtenbHo 3a
yBeNnuyeHne BpeMeHU
oTobpaxeHus:

Ot 6 6anT Ha 3 cekyHaax go
2748 6anT Ha 23:59:59
JononHuTenbHO 3a Kaxagoe
nepo:

+ 20 6anT (nepsoe nepo) +
Kakgoe nocrnegytollee B
3aBMCMMOCTU OT BPEMEHMU
pobasneHus (ot 94 6ant Ha
2 cekyHOax oo 2842 Gant
Ha 23:59:59)

Ecnn 3apgaHa BngnmocTb no
nepemeHHon: +20 6anT 3a
NPUBA3KY NepeMeHHON
BUAMMOCTU 3fIEMEHTa Unn
nepa

O6bem 3aHMmaemon O3Y
HanpsMyto 3aBUCUT OT
LUMPUHbI 311IEMEHTA:

*  Yem wmpe snemeHr,
Tem GonbLunii 06bLem
namsTn Tpebyetcs
ans ero
oToOpaxeHus

7.7.1 TekecT

OnemeHT TekcT npeaHasHadyeH and pa3MelleHna TeKCToBoro bnoka B 9KpaHe Bn3yanm3augun.

HacTtponka cBoucTB

[N KOppeKTHOro oToGpakeHust Ha 9KkpaHe npubopa cregyeT ykasaTb KOOpAMHaTbl pacrofioXeHus, pasmepsbl
aneMeHTa, BBECTM TEKCT 1 3a4aTb Apyrve napameTpbl Ha NaHenu CBOWCTB.
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KoopauHaTtbl

CeoiictBa Tekcr =1k

a
¥ BHewHwi Bug

Pazmep wpudpta 48

BoipaBHMBaHue Mo ueHTpy
Ueetwpudta [ (R=0. G=0, B=0]
Hannuue dpona Het
Lleet doHa I:l [R=242, G=242, B=2
ToawwmHa pamkn 0
LieeT pamkn B -0, G=0, 8=0]

v  JaHHble
Tekcr < Pepaktupoearts >

v KoopauHaTtbl

TekcT :

¥ Moeegenune

Buaumocts < He BulbpaHa >
v Tpouee
Wima Tekct

¥ Pasmepbl
LnpwuHa 207
Bricota 77

Pasmep wpupra
Pazmep Haanucu Ha 3nemMeHTe

PucyHok 7.137

PacnonoxeHne anemeHTa onpegendeTtca no ocam Xny. KOOpLI,I/IHaTbI 3a4aloTca Ha MaHenu CBOWCTB UMK
nepemMeLlleHnem aremMeHTa no noJsito 3KpaHa. Ortcuer KoopauHat no o06eunm ocsm HaunHaetcs ¢ 0:

* o ocu X — cneea HanpaBoO, KOHEYHOE 3Ha4YeHne onpenendaeTca pasmepamm arieMeHTa n UJVIpVIHOVI 9KpaHa;
* noocnyY — CBEpPXy BHM3, KOHEYHOE 3Ha4YeHne onpeaendeTca pasMmepamMm anemMeHTa n BbICOTOMN 9KpaHa.

Pa3mepbl

Pa3mepbl anemMeHTa onpeaenarTca No ocAM X 1 Y n 3agaloTcs Ha naHenu CBOWUCTB MNU U3MEHEHUEM rpaHuny
reMeHTa Ha nore a3KpaHa.

MapameTpbl

Mpynna

MapameTp

OnucaHue

BHewHu BUA

Pasmep wpudTa

Pasmep otobpaxxaemoro B anemeHTe TekcTta: 16, 32, 48

BbipaBHMBaHue

BbipaBH/BaHWE 0TOBPaXXKaeMOro B 3riEMEHTE TEKCTA: MO JIEBOMY
Kpato, MO LEHTPY, MO NpaBoMy Kpato

LiBeT wpudcra

LiseT oTo6pakaemoro B aneMeHTe TekcTa

Hanu4yue c¢oHa

doH oTOGpakaemoro B arieMeHTe TekcTa

LiseT choHa LiBeT ooHa oToBpakaemoro B afieMeHTe TekcTa
TonwuHa pamMku TonuwmMHa pamMKku anemeHTa
LiBeT pamku LiBeT pamMku anemeHTa
HaHHble TekcT B none BBOAMTCA TEKCT, KOTOPLIV ByaeT oToOpaxaTbCsl B arieMeHTe
MoBeneHme BUAUMOCTb K napameTpy npuBssbiBaeTca OyneBckasi nepeMeHHas!, kotopasi
OyaeT onpefensitb BUAMMOCTb 3reMeHTa
Mpouee Uns OTobpaxaeTcs B CIMCKE UCNOMb3yEMbIX 3NIEMEHTOB B JIEBOW YacTy

pefakTopa BM3yanusauum
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7.7.2 Unpukatop

OnemeHT WHAuMKaTOp npegHasHavyeH pAns  oToOpaeHwss 3HadeHust OyneBCKOW MNEepemMeHHOM B 3KpaHe
BM3yanusauun. Ecnn 3HaveHve nepemeHHOM paBHO 1, TO MHOUKATOpP NpUHMMAET uBeT «True». Ecnu 3HaveHue
nepemMeHHou paBHo 0, To MHAMKATOP NPUHUMAET LBET «False».

HacTtponka cBoucTB

[N KOppeKTHOro oToGpaeHust Ha 9KpaHe npubopa cregyeT ykasaTb KOOpAMHaTbl pacrofioXeHus, pasmepsbl
anemMeHTa 1 3afaTb NapameTpbl Ha NaHernM CBOMCTB.

CeoiicTea MHaMKaTop =Y
|
v  BHewHW BUp,
Lger "True” - [R=76, G=175, B=8(
Liget "False" - [R=136, G=136, B=1
0
N

TonwwHa pamkm

Lieet pamku R=0, G=0, B=0]
v  [DaHHble

MNepemeHnHan < He BblbpaHa >
v Koopauhathl

X 60

Y: 50

¥ TlloeegeHwne

Buaumoctb < He BbIbpaHa >
V¥ Tlpouee

IE] WHawnkatop
¥ Pasmepsl

Uupuna 50

BricoTa 50

Liset "False"
LleeT MHAMKATOPA, KOTAa 3HaueHue
NpueAzaHHON nepemeHHoM - False

PucyHok 7.138

KoopauHaTtbl

PacnonoxeHue anemeHTa onpegenserca no ocam X u Y. KoopauHaTtbl 3agaloTca Ha naHenu CBOWCTB wnu
nepemMeLllieHeM anemMeHTa no nosto akpaHa. OTcyeT koopamnHaT no obemm ocsam HaunHaeTces ¢ 0:

* Mo ocu X — cresa Hanpaso, KOHeYHOE 3HaYeHne onpeaenseTca pasmepamm areMeHTa 1 LMPUHOI 3KpaHa;
* M0 OcU Y — CBEpXy BHU3, KOHEYHOE 3HAYEeHMe ONpPEeaersaeTcs pasMepamm arieMeHTa U BbICOTON aKpaHa.

Pa3mepbl

Paamepbl anemeHTa onpegenstoTcsa no ocam X n Y M 3a4atoTCs Ha NaHenu CBOWCTB UMW M3MEHEHWEM rpaHuL
3NeMeHTa Ha rnore akpaHa.

MapameTpbl
Mpynna MapameTp OnucaHue
Lget “True” LiBeT anemeHTa, ecrniv 3HadeHue nNpmMBA3aHHON NepeMeHHON paBHO
TRUE
BET aNeMeHTa, ecrnv 3Ha4yeHne NpnBsa3aHHON NepeMeHHON paBHo
7 BeT “False” 4
BHewHun Bug U FALSE
TonwwmHa pamkn | TonwmHa pamkm anemeHTa
LiBeT pamku LiseT pamku anemeHTa
[aHHble MepemenHas K napameTpy npuBsa3sbiBaeTca OyneBckas nepeMeHHas ans
oTobpaxeHns
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Mpynna MapameTp OnucaHue
NoeneHue BUIMMOCTE K napameTpy npvBsiabiBaeTcs OyrneBckasi nepeMeHHasi, kotopasi
A A OyaeT onpenensitb BUAMMOCTb 3reMeHTa
OT06paxaeTcs B CnmMcke UCNonb3yeMbIX aNEMEHTOB B NEBON 4YacTu
Mpouee Uma P Y/

penaktopa susyanumsaumn

NMPUMEYAHUE
III Ecnu k napameTpy MepeMeHHas He Npussa3aHa nepemeHHas), To LiBeT anemMeHTa Bcerga Gyaet True.

7.7.3 NHankaTop BbINONHEHUSA

OnemeHT MH,EIMKaTOp BbINOJIHEHUA NpeaHa3HavYeH and 0T06pa>|<eH|/|;| 3Ha4YeHNs Lerno4McneHHon nepemeHHon nnn
nepemeHHon C NnaBaroLen TOYKON B BUAE LWKanbl Ha 9KpaHe Bu3yannsauun.

HacTtponka cBoucts

[na KoppeKkTHOro oToGpaXKeHWsi Ha 3KpaHe npubopa crieqyeT ykasaTb KoopauHaTbl pacrofioXeHusl, pasmepbl
aneMeHTa 1 3afatb napameTpbl Ha NaHernM CBONCTB.

Ceoiictea MHAMKATOP BbIMONHEeHWA B %
A

i |

v  BHewHWH BMA, ~

LgeT I R=76,G=17¢
Hanuuwe don: [la
Lger ova | | [R=242, G=2-

| | LieeT pamku - [R=0, G=0, B-

v  [laHHble

MNepemeHHas < He BbibpaHa >

Tun nepement LlenouncneHHoe
¥ 3HaueHue
MuHuMyM 0
Makcumym 4294967295
Buammocte  [a
Paamep wpud 16
v KoopauHatbl
X 33
Y: 16
v [loBeaeHwe

Buammocts < He BhibpaHa >
Vv Tllpouee
Nma NHavkaTop BEINOS
v Pasmepbl
MepemeHHan
Buibop npuesazsieaeMoiil nepemeHHoi

PucyHok 7.139

KoopauHaTtbl

PacnonoxeHvue anemeHTa onpegensietca no ocsM X M Y. KoopauHaTbl 3a4aloTcs Ha MNaHenu CBOWCTB UNK
nepemeLLeHVeM arieMeHTa Mo nosio akpaHa. OTcYeT koopaMHaT No 06enm ocsim HauymHaeTcs ¢ O:

* Mo ocu X — cneea HanpaBoO, KOHEYHOE 3Ha4YeHne onpenendeTcqa pasMmepamm arieMeHTa n LUVIpVIHOVI 9KpaHa;
* noocnY — CBepXy BHU3, KOHEYHOE 3Ha4YeHne onpeaendaeTcd pasmepamuy aremMeHTa n BbICOTON 9KpaHa.

Pa3smepbl

Pasmepbl anemMeHTa onpeaendarTca No ocAM X n Y n 3apaloTcst Ha naHemnuM CBOWCTB UM U3MEHEHUeM rpaHun
rieMeHTa Ha nosne 3KpaHa. Ons BepTMKaﬂbHOVI opueHTauunm anemMmeHTa 3Ha4eHne Y A0OMKHO ObITb Bonblue 3HAYEeHUs
X.
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MapameTpbl
Mpynna MapameTp OnucaHwue
LUBeT LiBeT wkanbl anemeHTa
Hanu4wue doHa ®oH oToGpaXkaemMoro anemeHTa
BHelwwHu® BUA LiBet choHa LiBeT ooHa oTOGpakaemoro anemMeHTa
TonwuHa pamMku TonuwmHa pamMku anemeHTa
LiBeT pamku LiBeT pamku anemeHTa
MepemeHHas K napameTpy npu1Bs3bIBaeTCA LIENOYMCIIEHHas NepeMeHHasa unm
I nepemMeHHas C nnasatoLLien TOYKOM s oTobpaxeHns
aHHble — — - —
TUn nepemeHHoi Tun NPUBSA3aHHOM K 3NIEMEHTY NEPEMEHHOM: C NIaBakoLLEN TOHKOMN,
LLernoYmnCrieHHoe
MuHumym 0 % wKanbl aneMeHTa
Makcumym 100 % wkanebl n3amepeHus
3Ha4vyeHue
BuaumocTtb OTobpaxkeHne 3Ha4YeHns LWKanbl B 3NIEMEHTE
Pasvep wpudta |Pasmep wpndra otobparkaemoro B aneMmeHTe Tekcta: 16, 32, 48
NoseneHme BUAMMOCTE K napameTpy npuBsa3sbiBaeTca OyneBckasi nepeMeHHasi, kotopasi
A A OydeT onpefensitb BUAMMOCTb areMeHTa
OTobpaxkaeTcs B CIMCKE MCNOMb3yeMbIX 3NIEMEHTOB B JIEBOW YacTy
Mpouee Uma P y

pefakTopa BM3yanusauum

7.7.4 AnHaMU4YeCKNN TEKCT

OnemeHT [AUMHaAMMYeCKUM TEKCT npedHasHavyeH pnns Bblbopa M OTOOpaXKeHWst 3Ha4YeHWUs LeNOvMCIIEHHON
nepemMeHHON M3 BbiMAgaloLEero CnMcka Ha 3KpaHe Buayanusauuu. LlenodymcneHHoMy 3Ha4YeHu MOXHO 3ajaTb
TeKCcToBOe 0003Ha4YeHne, KoTopoe OyaeT oTobpaxaTbCs B BbiNagatoLeM CrUCKE.

HacTtponka cBouctB

[lna KoppekTHoro oTobpakeHust Ha SKkpaHe npubopa cnegyeT ykasaTb KOOPAWHATbLI PacrofioXeHusi, pa3mepbl

nemMeHTa u 3agaTtb NnapamMeTpbl U AaHHbIE Ha NaHENn CBOWCTB.

CeoicTBa JIMHaMMYECKMIA TekeT & X
A
E=]4L |
v BHewHWi BUA -

Pasmep wpw 16
User wpndT[| R=0,G=0,E

TekcTt

Hanuuwe do [a

Lser dora || [R=242, G=2

TomumHa pa 1

Lleet pamkmn - [R=0, G=0,B
v [JaHHble

MepeMeHHa: < He BulbpaHa =

Twun nepeme LlenouncneHHoe
v Cnucok cTpc < PellakTupoBaTt

0 TekcT

PR ¥ B

3anpeTuTb pegaKTUpoBaHWe
3anpeT/cHATWE 3anpeTa Ha
peAaKTMPOBaHWE 3HaUeHWA C AWC...

PucyHok 7.140
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KoopauHaTtbl

PacnonoxeHvue anemeHTa onpegenserca no ocsM X M Y. KoopauHaTbl 3a4aloTcs Ha MNaHenu CBOWCTB UK
nepemeLLeHreM drieMeHTa Mo nosio akpaHa. OTcYeT koopaMHaT No 06enm ocsim HauymHaeTcs ¢ O:

* MO0 ocu X — crieBa HanpaBo, KOHEYHOE 3HAYEHNE ONpeaenseTcs pasmepamm SNEMEHTa U LUMPUHON 3KpaHa;

* noocu Y — cBepxy BHM3, KOHEYHOE 3HaYEeHNe onpeaenseTcs pasmepamMm arieMeHTa U BbICOTON 3KpaHa.
Pa3mepbl
Pa3smepbl anemeHTa onpegenstotcs no ocsam X U Y 1 3agalTcs Ha NaHenyM CBOWCTB WM U3MEHEHUEM rpaHuL
anemMeHTa Ha norse aKkpaHa.
MapameTpbl

Mpynna MapameTp OnucaHue

Pasmep wpudta |Pasmep otobpakaemoro B anemeHTe Tekcta: 16, 32, 48

LiseT wpudra LiBeT oToGpakaemMoro B arieMeHTe TEKCTa

Hanwuuue coHa ®oH oTOGpaXkaemMoro B afieMeHTE TEKCTa

BHewHun BuA

LiBeT ¢hoHa LiBeT ooHa oToGpakaemoro B arieMeHTe TekcTa
TonwuHa pamMku TonuwmHa pamMKku anemeHTa
LiBeT pamku LiBeT pamku anemeHTa
MepemenHas K napameTpy NpnBA3LIBAETCA NepemMeHHas Ans XpaHeHus
3HaYeHUN

Bri6op TMNa gaHHbIX NPUBSA3aHHOWM NepeMEHHON: LlenoYncrneHHoe
n byneBckoe

NMPUMEYAHUE 5 3 5
Tvn nepeMeHHoOM Ecnu BbIGpaH ByneBckvin TUN NepeMeHHOW, TO BbinagaooLwni
AaHHble CMNCOK 3rieMeHTa MOXET cofeprKaTb TONMbKO ABE CTPOKMU.
Ecnu BbiGpaH LENOYMCNEHHBIN TUN NEPEMEHHON, TO

BblMNadatoLLnn CNNCOK MOXKET coaepXaTb Makcumym 128
CTPOK.

B TabnmyHoM BuAe 3Ha4YEHMS NepEMEHHON U COOTBETCTBYOLLMNE UM
Cnucok cTpok HanMeHoBaHUsi, KoTopble ByayT oTobpaxaTbcs B BbiMaatoLleM
CMMCKe aremMeHTa

YcTaHoBKa/CHATUE 3amnpeTa Ha U3MEHEHUE 3HAYEHWSI MPUBSA3AHHOM
nepemMeHHON ¢ 3KkpaHa npubopa:

3anpeTuThb * €ecnu ycTaHoBneHo 3HaveHue [a, To 3HayeHne

KoHTponb BBOAA NpUBA3aHHOW N MEHHOI MOXHO TOJbKO nNpocMaTpmBaTthb

peaakTMpoBaHue pUBSI3aHHOM NEePeMEHHON MOXHO TONbKO NPOCMaTpuBaTh,
onuus Beoga byneTt HeQoCTYMNHa;

* €ecnu ycTaHoBneHo 3HavyeHune Het, To BBOA 3Ha4eHus B
anemMeHTe nepesanncbiBaeT 3HaYeHne nepemMeHHon
NoseneHme BUAMMOCTE K napameTpy npvBsiabiBaeTcs OyrneBckasi nepeMeHHasi, kotopasi

A A OyaeT onpenensitb BUAMMOCTb 3reMeHTa

Mpouee Unmisi OTobpaxaeTcs B CMCKe MCNOMb3yeMbIX 9NIEMEHTOB B NIEBOWN YacTu

penakrtopa susyanumsaumn

[na nobaBneHnst HOBOWM CTPOKM B BbINALAOLLNIA CMCOK SrIEMEHTA Crieyer:
1. [Oaxapbl knukHyTb JIKM no anemeHTy lIMHaMMU4eCKU TEKCT B peflakTope aKpaHa.
2. B otkpbiBwEMcA okHe knukHyTb NMKM no ogHom 13 cTpok Tabnuue.

3. BbibpaTtb nyHKT [lo6aBUTL CTPOKY CHU3Y.
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Mpumep

Tabnuua 7.8 — CNUcok CTpOK

HaumeHoBaHve 1

Tekcr
HauwmeHoBaHue 1
HaumeHoBaHWe 2

HawmeHoBaHue 3

3HaveHuKe

1
2

2

Bcrasuth CTpoKy CHUSY

Yaanute cTpoky

PucyHok 7.141

Ctrl + Shif

t+ N |

0

Cron

10

Crapt

500

[May3a

7.7.5 BeBoa/BbiBop int/float

OnemeHT BBoa/BbiBOA int/float npegHasHaveH onsi BBoga 1 0TobpaKeHNst 3Ha4YeHNs LIENOYMCIIEHHON NEPEMEHHOMN
UNu NepeMeHHON ¢ nNnasaroLLen 3anaTon Ha 3KpaHe BM3yanu3sauuu.

Hactpowka cBoncTB

CeoiicTea Bsoa/sbisoa int o

th
v Buewnnii sug,
Hannuve doma [la

Ueer pora [ ] [R=242, G=242,
Tonwwmka pawmki 1
ueerpavin [l 1R=0. G=0, 8=0]
v Dannbie
Mepementan < He Bbibpara >
Tun nepementc Lienouncrentoe
v 3nauenne

Konnuecrso 3ue 5
Orobpaxars vy la

Pazwep wpndr: 16

ueerwpnora [l R=0, G=0,8=0]
BuipasuBarive Mo ueHTpy
Kontpons ssoaa

3anpetuTs pea: Ja

MuHumym 0

<

Makcumym 4294967295
v KoopawHarbi
X: 37
Y: 19
¥ TMosepenue
Buanumocte
¥ Mpouee
Vs Beoa/esigon int

< e Buibpana >

Buewnuii Bua

PucyHok 7.142 — Beoa/BbIBOg, int

=

v

CeoiicTea Beop/ebison float e x|
%
Vv BHewhwii Bug, A

Hannuve dora fla

Ugerora || [R=242, G=242,

Tonwwmxa pamki 1

Ugerpavcv I [R=0, G=0, B=0]
v Pannsie

Mepementan < He Buibpana >

Tun nepewmienrc C nnagatouleit 3anato
¥ 3nauenve

Konmuectso 3we 5
Konmuecteo 3we 2
Orobpaxars Hy la
Pazmep wpudre 16
Ueerwpngra [l (R=0, G=0, B=0]
BuipaBHuBaHue Mo ueHTpy

v Kowtpons ss0Aa
3anpetTs pea: Het

Mukinaym 99999
Makcumym 999999
v KoopawHarsi
X: 37
Y: 19
v TMoseaetne
Buaumocts < He BblbpaHa >

v Mpouee
Tun nepemenHoi
Tun NpuBA3bIBaeMOi nepemenHol

PucyHok 7.143 — Beoa/BbiBog float

Mpynna NapameTp OnucaHue HononHutensHble
BO3MOXHOCTHU
Hanunuue
BHeLwwHu doHa ®oH oTobpaxaemoro B aneMeHTe TekcTa
BuA
LiBeT cboHa |LiBeT poHa oTOBpakaeMoro B anemeHTe TekcTa
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JononHutenbHble

Mpynna MapameTp OnucaHue
BO3MOXHOCTU
TonwuHa
TonuwmH MKMW 9N1EMEHT
paMKH onLmHa pa anemMeHTa
LiBeT pamku | LIBeT pamku anemeHTa
I'Ie[::ean;el-l- K napameTpy npuBs3sbiBaeTCcA nepemeHHasi
[aHHble [ns BBOAa/BbIBOAA LIENOro 3Ha4YeHUs cneayet
Tun ykasaTb Tun LlenouncneHHoe
nepemMeHHoM | [ins BBofa/BbIBOA 3HAYEHWS C MaBaloLLein 3ansTon
cnepyet ykasatb Tun C nnaBaroLwen 3aniaTon
Mpwn BEIOOPE NEpEMEHHON
float:
Konuuectso | \n,uectR0 oToBpaxkaembIx B 3rieMEHTE 3HaKOB HE MOXET BbiTb MeHbLLe nrn
3HaKoB paBHO 3HAYEHUIO
KonuyectBo 3HakoB nocne
3anAaTomn
Konuuecteo
3HaKOB
3222:;71 Mpun n3mMeHeHnn 3Ha4YeHns
. . MOXeT notpeboBaTtbcs
(HacTpouka |KonnyecTBo 3HakoB B 4pOOHON YacTn M3MeHeHMe 3HadeHuil
AOCTYMHa |oToOpaXkaemMoro B afieMeHTe 3HaYeHust Makcumym 1 MUHMUMYM
3HaueHne | TOMLKO Nnpu (cMm. npumep nocne Tabnuupl)
BbliOGope -np P 4
nepemMeHHOM
float)
OTobGpaxaTtb H o 6 -
Hy M acTpovika 0ToOpaXeHUs HeaHavaLLmX Hynew
Pa3mep Pa3mep otobpaxaemoro B anemeHTe TekcTta: 16, 32,
wpudcTa
LBeTt
LiBeT oTobpakaemoro B anemMeHTe TekcTa
wpudTa
Bb'p:::"Ba' BbipaBHMBaH1eE 0TOBPaKaeMoro B afieMeHTe TEKCTa
Ecnu yctaHoBneHo 3HayeHve [la, To 3Ha4YeHne
3anpeTutb | NPUBSA3AHHON NEPEeMEHHON MOXXHO TOMNbKO
peaakTupo- | NpocMarpusars, onuua Beoda He Bynet gocTynHa. B
BaHue NPOTUBHOM Cry4ae BBOZ 3HAYEHMWS B aIEMEHTE
nepesanncbiBaeT 3Ha4eHne NepeMeHHoN
MwuH1manbeHoe 3HavyeHue Ansi BBOAA B ArieMEHTe Mpu BEIGOPE NEPEMEHHON
float:
orpaHu4eHune ons 3HadeHus
KoHTponb paccumnTbiBaeTCs No
BBOAA dopmyne: 2147483648 /
1073HaveHune CBOICTBA
Konn4yecTtBo 3HaKoB N
MuHUMyM OnM4eCTBO 3HaKOB Nocne
3ansTon

Mpn n3amMeHeHUM 3HaYEHS
MOXeET noTpeboBaTbCs
M3MEeHeHNe 3Ha4YeHns
ceonctBa KonnvectBo
3HaKOB nocre 3ansaTon

(cMm. npumep nocne Tabnuupl)
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JononHutenbHble

Mpynna MapameTp OnucaHue
BO3MOXHOCTU
MakcumanbHoe 3HadeHne ans BBOAA B SrIEMEHTE Mpu BEIBOPE NEPEMEHHON
float:
orpaHuyeHue Ans sHayeHus
paccuynTbiBaeTCs No
dopmyne: -2147483647 /
1073HaveHune cBOICTBA
Makcumym KOJ'IVIHGE:TBO 3HaKoB rocrie
3andaTon
Mpu n3amMeHeHUn 3HayYeHUs
MOXeET noTpeboBaTbCs
N3MeHeHue 3Ha4YeHnst
ceorictBa KonnyecrtBo
3HaKOB nocre 3ansaToun
(cMm. npumep nocne Tabnuupl)
3HadeHne NonoXeHus anemeHTa no ocu X.
PacnonoxeHue anemeHTa onpegensierca
X KoopanHaTaMu BepxHero niesoro yrna. OTtcyer
KoopauHaTt HaumHaeTcs ¢ 0 u uget cneea Hanpaso,
KOHEeYHOe 3HaveHue onpenenseTcs pasmepamu
KoopauHa- aneMeHTa v LIMPUHOM 3KpaHa EgoPﬂ“HaTb' MOXHO 3a7aTb
pemelleHmeM obbekTa no
Tbl 3HayeHne NonoXeHNns anemeHTa rno ocu Y. Moo aKpaHa
PacnonoxeHune anemeHTa onpegensierca
Y KoopanHaTaMu BepxHero niesoro yrna. OTtcyer
KoopauHaTt HaumHaeTcs ¢ 0 M ngeTt cBepxy BHU3,
KOHeYHOe 3HaveHue onpenenseTcs pasmepamu
3anemMeHTa U BbICOTOW 3KpaHa
NoeeneHue | BuaumocTs K napameTpy npuBs3biBaeTCA nepemMeHHas Tuna
Bool, koTopas onpefenseT BUAMMOCTb drieMeHTa
n OTobpaxaeTcs B CNMCKE UCMONb3yEMbIX 31IEMEHTOB
pouee Uma -
B NleBOV YacTu pegakTopa BM3yanusauuu
WupuHa |lUupuHa anemeHTa no ocu X Pa3mepbl aneMeHTa MOXHO
Pasmepbl 3apaTb U3MEHEHNEM rpaHnL
BbicoTa BbicoTta anemeHTa no ocn 'Y obbekTa Ha norne aKkpaHa
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Mpumep
Ons anemeHTa Bu3dyanusaumn Bsoa/sBbiBog float npu 8 otobpaxaembix B 3MeMeHTe 3Hakax Heobxogumo
yCTaHOBUTb OTOBOPaxkeHne 6 3HaKoB Nnocrie 3ansTomn:

CeoicTea Beoa/ewisog float | x
E=as
_DDDDU DDU TonwmMHa pansem 1 N
: LigeT panim . [R=0, G=
~  [aHHbIe
NepemerHan < HE BolbpaH,
Twun nepesmeHHOR C nnasarower

JHaYeHHe

. ]
E Owen Logic
noc 3
BeefeHHOE 3HAUSHWE KONWUSCTEA IHAKOB NOCNE 3ANATON HE COrNacyeTca co Aa
IHAUESHMAMK B NONAY MuHUManeHoe W/ivnn MakcuMansHoe 3Hauenve. Nepeg 16
1 WIMEHEHWEM KONWUECTEA 3HAKOE NOCAe 3anATOR maMerHuTe MUuHUMansHoe v . _
H [R=0, G=
MakcMManeHoe 3HAYEHWE, OHW ACMXHLI GbiTh OT -2147,483648 po Mo weHTpy
2147,483647 .
oK poea Het
[ -99999
Makcrmym 999999 v

KonuwuecTEo 3HAKOE NOCNE 3aNATOM
3anaeT KONMUECTEBO 3HAKOB APOBHOR yacTm
3HAYEHMA Ha AKMCnnee.

PucyHok 7.144

Mpu BbIOOpPEe 3HadeHuss 6 cBowictBa KomuuecTBO 3HAKOB mnocne 3anAaTton Oyner otobpaxeHa owwmbka, ¢
ykasaHuem npegenos MuHuManbHoro n MakcMmManbHOro 3HadeHusi, paccyYUTaHHbIX No hopMyne:

3HavyeHne MuHumym= -2147483648 / 106 = -2147,483648
3HauyeHvne Makcumym = 2147483647 / 1076 = 2147,483647

Beegem 3HaueHve MuHumym 1 MakcMMyM B pamkax ykasaHHOro auanasoHa, v BbibepemM 3HadeHue 6 cBoncTBa
KonuyecTBO 3HaKOB nocrne 3ansiTon:

Ceo#cTea Baon/emsop fioat
Bl
_00‘000000 TONWMHA pamMKK 1 N

Lieet pamin - [R=0, G=

~  [NanHbie
MepemeHHan < HE BoibpaH,
Tvn nepemeHHoOR C naasarower

~  3HaueHme
Konuuecteo 3Hakos 8
| Konvuectso saos nocld ‘
OToBpaxaTte HyAW Oa
Pasmep wpudia 16
Ueet wpwndTa - [R=0,G=
BripaeHMBaHWe Mo uexTpy

~ KouTpons EBOga
3anpetuTt pegakTiposa Het
MuHrmMym -2147
Makcrmym 2147

KonwuecTEo 3HAKOB NOCNE 3aNATOM

Japaer KONWMUEeCTBO IHAKOB APOBHOM YaCTH
3HAUEHMA HA AMCNAee.

PucyHok 7.145

3HaueHne CMEeHWIOCh, Ha aNeMeHTe BU3yanusaLum oTobpaxaeTcs 6 3HaKoB Mocre 3ansToi.
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anI NnonbiITKE CMEHUTb 3HadYeHue MMHVIMyM nnn MaKCMMYM, Ha 3HayeHue

paccyYnTaHHOro No oopmyrie Boille, 0TobpasnTcsa cooblueHne 06 omnbke:

CeoicTea Beoa/ewisog float

B4k
'DD.DDDDDO TonwuwHa panMKmn
LigeT pamii
~  [aHHbIe
MNepemexHan
Twun nepesmeHHoOR

Owen Logic * Lamg

3HaueHwe JONXHO GeiTh B guanasone o1 -2147 ao 2147,483647. [Ans
PACWHMPEHHA AMaNas0oHa YMEHBLLUMTE 3HAUEHWE CBOACTBa "KOAMUECTBO IHakos 14
NoCAe 3anaTof" Ta

OK e

[ % KOHTpONnL BEOAA

BbiXxoggLlee

1
B rR-0G-

< HE BolbpaH,
C nnasarower

8

Hakos noc 6

Aa
16
B (r-0 G-

Mo ueHTpy

JanpetuTt pegakTuposz Her

MuHrMy™m
Makcumym

Makcumym

-2147
2147

3ajaeT MaKCMMaNsHOe LoNYCTMMOe
3HaYeHWe NpW BBOAE C AWMCNAEA.

PucyHok 7.146

3a npeagenbl

CgoiictBa Konn4yecTBO 3HaKOB Mnocre 3ansiTou 1 3HaYeHne MMHVIMyM n MaxcumyM B3aMMOCBA3aHbI.

NPUMEYAHUE

Ecnn nepemMeHHas anda sbiBOAA BbIXOOUT 3a rpaHuLbl, yKa3aHHbl€ B NapamMeTpax MVIHVIMYM / MaKCVIMyM, TO
Ha I'Ipl/l60pe ANeMeHT OT06pa3l/IT TeKyllee CoCTtoAaHmne nepemeHHon M BblAENUT KPpAaCHbIM paMKy 3TOro

aremMeHTa.

7.7.6 BBoa/BbiBOO BpeMeHU

OnemeHT BBOA/BbIBOA BpeMeHU npeaHa3HayvyeH gnda seoga u OTO6pa)KeHI/IFI 3Ha4YeHnd aatbl U BpEMEHN Ha 3KpaHe
BM3yanmsauun. Ona XpaHeHnda 3HaYeHua gatbl U BpeMeHU UCMNOoNb3yeTca ueniovucrieHHaa nepemMeHHasd, KoTopas

XpaHuT konnyecTBo cekyHA ¢ 00:00:00 01 aHBapsa 2000 r.

Hactpowka cBoncTB

Ons KOPPEKTHOIo OT06pa)KeHM$| Ha 3KpaHe npw60pa cnegyeTr ykasaTb KOOpAMHAaTbl pacnorioXeHud, pasmepbl

anemMeHTa 1 3agaTb napameTpbl U JaHHbIE Ha NaHenu CBONCTB.
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CeolicTBa Beoa/BbiBoj BpeMeHU =
A
%
v

BHewHui BUA,

Hanmume doHa [a
LieeT doHa |:| [R=242, G=242, B=2
TonwwuHa pamia 1
Ueer pavcv | R=0, G=0, B=0]
dopmar lata (DD.MM.YYYY)

v  [laHHble

MNepemenHas < He euibpaHa >

' 01.01.2000 % rrre

Pazmep wpudTe 16

Ueer wpudta [ R=0, G=0, B=0]
BripaeHueaHwe [lo ueHTpy

v KoHnTtponb BBOAa
3anpetuts peas Het
¥ KoopawuHatbi

X: 39

Y: 32
¥ TloeegeHne

Buanmocts < He BblbpaHa >
¥ [pouee

ima Beoa/esiBOn BpemMeHun
v Pasmepbl

WnpwuHa 100

BricoTa 30

3anpeTuTe pegaKTUpoBaHue
3anpet/cHATHE 2anpeTa Ha PeAaKTUPOBaH...

PucyHok 7.147

KoopauHaTtbl

PacnonoxeHne anemeHTa onpegensietca no ocam X u Y. KoopguHaTbl 3agaloTcs Ha naHenu CBOWCTB WUNu
nepemMeLLeHMeM anemMeHTa no nomnt akpaHa. OTcyeT KoopauHaT nNo obemm ocam HavmHaeTcs ¢ 0:

* 0 ocn X — cneea Hanpaeo, KOHEYHOE 3Ha4YeHNEe OnpeaensieTcs pasMmepamm aNeMeHTa 1 LWMPUHON 3KpaHa;
e noocnY — CBEpPXy BHM3, KOHEYHOE 3Ha4YeHne onpegendeTca pasMmepamMmm aneMeHTa n BbICOTOMN 9KpaHa.
Pa3mepbl

Pa3Mepr AreMeHTa onpenendarTca no ocCAm X 1Y n 3apaloTcs Ha naHenuM CBOWCTB UM U3MEHEHUEM rpaHuny
ANneMeHTa Ha noJie 3KpaHa.

MapameTpbl
Mpynna MapameTp OnucaHue
Hanuuue doHa ®oH oTOGpaXkaemMoro B afieMeHTE TEKCTa
. LiBeT choHa LiseT poHa oToGpakaemoro B anemMeHTe TekcTa
BHewHun Bnp,
TonwuHa pamkn | TonwmuHa pamMmkun anemeHTa
LiBeT pamkum LiBeT pamku anemeHTa
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Mpynna MapameTp OnucaHue
Bbi6op 13 BbinagatoLero crnmcka popmara otobpaxeHusi gatbl n
BpemeHun. OB6o3HaueHns ona popmara:
* §S — CeKyHAabl;
dopmat * MM — MUHYTbI;
* hh—-vachb;
* DD - geHb;
« MM - mecsu;
* YYYY -rog.
HaHHble MepemeHHasn K napameTpy npuBsi3biBaeTCcs NnepemMmeHHasi
Pasmep wpudta |Pasmep otobparkaemoro B anemeHTe TekcTa: 16, 32, 48
3HauyeHue LiBeT wpudTa LiBeT oTo6parkaeMoro B anemMeHTe TekcTa

BbipaBHMBaHue

BblpaBHMBaHI/Ie 0T06pa>|<aeM0ro B 3J1IEMEHTE TeKCTa

Ecnu yctaHoBneHo 3HayeHune [la, To 3Ha4YeHne NpnBsa3aHHON

KoTpons BEOAA 3anpeTutb nepeMeHHON MOXXHO TONbKO NpocMaTpuBaTh, ONuMs BBOAA He
penakTMpoBaHue | OyadeT AocTynHa. B npoTMBHOM criyyae BBOA 3HAYEHUS B ANIEMEHTE
nepes3anucbiBaeT 3HaYEHNE NEPEMEHHO
MNoBeneHue BUOUMOCTE K napameTpy npussisbiBaeTcs bynesckas nepemeHHas, kotopasi
A A Gyaet onpenensaTb BUAMMOCTb 3rieMeHTa
Mpouee Uns OT06paxaeTcs B CMMCKE NCMOMb3yeMbIX 3NIEMEHTOB B JIEBON YacTu

pefdakTopa Bu3yanusauum

7.7.7 Beoa/BbiBop, IP

OnemeHT BBop/BbiBOA IP npegHasHavyeH Ons BBoda M oToOpaxeHusi 3HadeHusi IP-agpeca (IPv4) Ha akpaHe
BM3yanusauun. [na xpaHeHus 3HadveHus IP-agpeca ncnonb3yeTtcs LenoYncneHHas nepeMeHHas, 3HadyeHme KoTopom
paccunTbiBaeTcs no popmyrne:

int = ol % 2563 + 02 * 2562 + 03 % 256" + 04 * 256°,
PucyHok 7.148

rae int — 3Ha4yeHune LenovmcrieHHon NnepemMeHHoN;
o1, 02, 03, 04 — okTeThl IP-agpeca.

HacTtponka cBouctB

[lna KoppeKkTHOro oToGpaXKeHWsi Ha 3KpaHe npubopa criegyeT ykasaTb KoopauHaTbl pacrofioXeHusl, pasmepbl
arnemMeHTa 1 3afatb napameTpbl U JaHHble Ha NaHenu CBOWCTB.
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/000.000.000.000

KoopauHaTbl

PucyHok 7.149

CeolicTBa Beoa/Beieoa IP agpeca 8 x

v

2|

BHewHwni Bug,

Hannuwe dona [la

[ ] [R=242, G=242, B=:
TonwwmHa pamki 1

LieeT doHa

Ueer pamcn | R=0 G=0, B=01
JAaHHbie

MepemenHas < He BuibpaHa >
3HaueHue

Pazmep wpudT: 16

Ueer wpudta [ R=0 G=0, B=01
BripaeHueaHue Mo ueHTpy
Kontpons BBOAA

3anpetuTs pene Hert

Koopaunatsi

X 32

Y: 34

MNoBepgeHue

BuanmocTs < He BbibpaHa >
Mpouee

Wma Beoa/erieoa IP aapeca
Pasmepbl

WupuHa 135

BricoTa 30

3anpeTuTb peaaKkTUpoBaHUe

3anpert/cHATWeE 3anpeTa Ha peaakTUPOEaH...

PacnonoxeHne anemeHTa onpegensdetca no ocaMm X u Y. KoopaouHaTtbl 3adaloTcsi Ha MaHenu CBOWCTB WK
nepemMeLLeHMeM anemMeHTa no nomnt akpaHa. OTcdeT KoopanHaT No o6emm ocam HavmHaeTcs ¢ 0:

* o ocu X — crnesa Hanpaso, KOHeYHOe 3HadYeHue onpenenseTcs pasMepami ANemMeHTa 1 LIMPUHON aKpaHa;
* o ocu Y — cBepxy BHM3, KOHEYHOE 3HaYeHWe onpeaesnseTcs pasmepamMm afieMeHTa U BbICOTOW aKpaHa.

Pa3mepbl

Pa3Mepr AreMeHTa onpenendarTca no oCAm X 1Y 1 3apaloTcs Ha naHenuM CBOWCTB UM U3MEHEHUeM rpaHuny
ANeMeHTa Ha noJie sKpaHa.

MapameTpbl

Mpynna

MapameTp

OnucaHune

BHewHu BuA

Hanwuuue coHa

doH 0To6pa>KaeM0ro B 3J1IEMEHTE TeKCTa

LiBeT ¢hoHa

LiBeT cpoHa oToBpaxkaeMoro B anemeHTe TekcTa

TonwmHa pamku

TonuwmHa pamMku anemeHTa

LiBeT pamku

LiBeT pamku anemeHTa

[aHHbIe

MepemeHHan

K napamMeTpy npmnBA3biBaeTCA nepemMeHHas

Tun nepeMeHHOM

[ns BBOAa/BbIBOAA LIENOr0 3HAYEHWS CNeQyeT yka3aTb TUM
LenouyncneHHoe

Pasmep wpudTa

Pasmep otobpaxxaemMoro B anemeHTe TekcTta: 16, 32, 48

LiBeT wpwudpra

LlBeT 0T06pa>KaeM0ro B 3J1IEMEHTE TeKCTa

BnipaBHMBaHue

BblpaBHUBaHMe oTobGpakaemoro B afieMeHTe TekcTa
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Mpynna MapameTp OnucaHue
Ecnu yctaHoBneHo 3HadyeHue [la, To 3Ha4eHne nNpuBsisaHHow
3anpeTutb nepemMeHHON MOXHO TONbKO NpocMaTpMBaTh, ONUUs BBOAA He

KoHTponb BBOAa

pepakTupoBaHue | 6yaet 4ocTynHa. B npoTuBHOM criyyae BBOA, 3HAYEHUS B ArieMeHTe
nepesanuceiBaeT 3HaYeHe NepeMEHHON
MoBeneHwe BUANMOCTE K napameTpy npuesiabiBaeTca Gynesckas nepeMeHHasi, kotopas
A A OyneTt onpenensTb BUAMMOCTb 3NeMeHTa
Mpouee Anst OTo6paxaeTcs B CNUCKe UCMOMNb3YeMbIX 3TEMEHTOB B JIEBOW YacTu

penaktopa su3yanusaumn

7.7.8 NNuHunsa

HacTtpounka cBoucTB

Ons KOPPEKTHOIo OTO6pa)KeHMF| Ha 3KpaHe anGOpa cnegyeTr ykasaTb KOOpAMHAaTbl pacnorioXXeHud, pasmepbl
rnemMeHTa n 3agaTtb NnapamMeTpbl Ha NaHenn CBOWCTB.

KoopauHaTtbl

CeoifcTea NpaMas =1
=2 |
W

BHewHWA Bug,

Mopma MNpamas
TonwwHa 1
Liser B r-0.G=0,B=0]
v KoopguHaTbl
v Toukm
X1 52
Y1 50
X2: 152
Y2 50
v TloBegeHune
BuavmocTs < He BhibpaHa >
v [pouee
Wma MNpamas
Qopma

Dopma AMHKUK

PucyHok 7.150

PacnonoxeHne I'IpFlMOI;I NIMHKUK onpeendeTcd ABYMA TOYKaMU, KOOPAUHATbl KOTOPbIX NO OCAM X n'Y 3agarTtcsa Ha
naHenn CBOMCTB UNK nepemMeLlleHnemM To4eK no nosko aKpaHa. Otcuer KoopauHat no obeunm ocam HaumHaeTcs ¢ O:

* Mo ocu X — cneea HanpaBo, KOHEYHOE 3Ha4YeHne onpenendeTca pasmepamm arieMeHTa n UJVIpVIHOVI 9KpaHa;
* noocnY — CBepXy BHU3, KOHEYHOE 3Ha4vYeHne onpeaendaeTcd pasmepamuy aremMeHTa n BbICOTON 9KpaHa.

PacnonoxeHne nomaHon nMHum onpegendeTca YeTblpbMA TOYKaMW.

MapameTpbl
Mpynna MapameTp OnucaHue
. Popma dopma oTobpaxaeMor NMHUK: NpsAMas, TIoMaHas
BHewHun Bug
TonwmHa TonwmHa nuHnK
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Mpynna MapameTp OnucaHue
LseTt LiBeT anemeHTa
MoseaeHme BUAMMOCTE K napameTpy npuBsisbiBaeTcsa OyneBckas nepemeHHasi, Kotopas
A A OyaeT onpenensitb BUAMMOCTb 3rieMeHTa
OTobpaxaeTcs B CNMCKE UCNOMb3yEMbIX 3NIEMEHTOB B JIEBOWN YacTy
Mpoyee Uma
peLakTopa BM3yanusauum

7.7.9 MHOroyrosibHuK

HacTtpounka cBoucTB

Ons KOPPEKTHOIo OTO6pa)KeHMF| Ha 3KpaHe anGOpa cnegyeTr ykasaTb KOOpAMHAaTbl pacnorioXXeHud, pasmepbl
nemMeHTa n 3agatb NapamMeTpbl Ha NaHenn CBOWCTB.

KoopauHaTtbl

CeOHCTBa MPAMOYTONEHWUK B x

[E2]20 |

v  BHewWwHWid Bug &
Dopma [MpAMOYroAbHMK
TonwwuHa 1
Liset B r-0G=0B-=
3anveka Het

LUeeT zanmekm "TI’LI:I [R=0, G=255, |
LUeeT zanmekm "Fal- [R=136, G=13

BpaweHwne 0
v  [NaHHble
MNepemeHHan < He BhlbpaHa >

v [encTBuA
HactpowTs gelicte < PepaktmpoBaths :
Kopotkoe Haxatv < He 3agaHo >
lNnvHHOe HaxaTvi < He 33aaH0 >
Yaepxanwe "OK" < He sapaHo >

v KoopauHatbl

®opma
Dopma GUrypbl

PucyHok 7.151

PacnonoxeHne MHOroyrofibHMKa OnpefensieTcs KOoOpAuHaTtaMu ero fieBoro BepxHero yrma no ocam X u Y.
KoopauvHaThl 3a4aloTcs Ha naHeny CBOWCTB MW NepemelleHneM oGbekTa no nosnto akpaHa. OTcyeT koopauHaT no

o6eunm ocsim HaunHaeTcs ¢ 0:

* 1o ocu X — cnesa HanpaBo, KOHEeYHOe 3Ha4YeHne onpeaendeTcda pasmepamm anemMeHTa u LIJMpMHOI7I 9KpaHa;
* noocnY — CBEpPXYy BHM3, KOHEYHOE 3Ha4YeHne onpeaendeTca pasMmepamMm anemMeHTa n BbICOTOMN 9KpaHa.

Pa3mepbl

Pa3Mepr AnemMeHTa onpenendrTcAa no ocAm X 1Y n 3apaloTcs Ha naHenu CBOWCTB UM U3MEHEHUeM rpaHuny

ANneMeHTa Ha noie 3KpaHa.

MapameTpbl
Mpynna MapameTtp OnucaHwue
- dopma 0TOGpakaeMoro MHOrOYronbHMKa: TPEeYrofbHUK,
BHewnni Bua ®opma NPAMOYrofibHUK, pOMO
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Mpynna MapameTp OnucaHue
TonuwmHa TonwmHa KOHTYypa MHOIoyronbHUKa
LiseTr LiBeT kOHTypa MHOroyronbHuka
3anuBka Hannuune 3anueku courypel
LiBeT 3anuBKK LiBeT 3anuBku courypsbl, €CnNun 3Ha4YeHMe NPUBA3aHHOM NepeMeEHHON
«True» «True»
LiBeT 3anuBKK LiBeT 3anuBku ourypsbl, €CnNun 3Ha4yeHne NpUBA3aHHOM NepeMeHom
«False» «False»
BpaweHue BpalLeHue anemeHTa BOKpYr LEeHTpa B rpagycax
[daHHble MepemeHHasn K napameTpy npuBsa3biBaeTcA nepemeHHasi
Hactpoutb .
~ Beibop gencTeus gns nepexoga Me 3KpaHamu
nencTens pA it pexon KOy 3Kp
KopoTtkoe HaxaTtue |CnuCOK AENCTBUIA, BbINOMHAEMbIX MO KOPOTKOMY HaXaTuio Ha
DenctBus “OK” kHorky “OK”
OnuHHoe HaxaTtue |CnnCcoK AecTBUIN, BbINONHAEMbIX MO AJIMHHOMY HaXaTuio Ha
“OK” kHonky “OK”
YaepxaHue “OK” | Cnucok AeCTBUI, BbINOMHAEMbIX NPy yaep»aHun kHorku “OK”
MoBeneHue BuaumocTsb K napameTpy npuBsa3sbiBaeTca OyneBckas nepeMeHHas!, kotopasi
Oynet onpeaenaTe BUAUMOCTb Sr1EMEHTa
Mpouee st OTobpaxkaeTcs B CIMCKE MCNOMb3yeMbIX 3NIEMEHTOB B JIEBOWN YacTy
pefakTopa Busyanusauum
7.7.10 Kpyr

HacTtponka cBouctB

[na KoppekTHOro oToGpaxeHust Ha 3KpaHe npubopa criedyeT ykasaTb KOOPAMHAaTbl PacronoXeHUsi, pasmepsi
anemMeHTa 1 3a0aTb napaMeTpbl Ha NaHEeny CBONCTB.
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KoopauHaTtbl

PacnonoxeHne Kkpyra onpefensieTcsa KoopauHaTamyM BEpXHEro feBoro YrrnoBoro mapkepa no ocam X u Y.
KoopaunHatbl 3agatTcs Ha naHenu CBOWCTB MK NepemMelleHmem obbekTa no nomnto akpaHa. OTcyeT koopamHaTt no

7\
N

PucyHok 7.152

06eunm ocsim HaumnHaeTcs ¢ 0:

* Mo ocu X — cneea HanpaBo, KOHEYHOE 3Ha4YeHne onpenendeTca pasMmepamm arieMeHTa n UJVIpVIHOVI 9KpaHa;

CeoitcTBa Kpyr
A
E2]4) |
v BHewHwiA BUg
Mopma
TonwwuHa

LieeT pamm
3anveka

Kpyr

1
B R-0G=0 8=

Het

LleeT zanvBKM "TrL|:| [R=0, G=255,1
LleeT zanmeKK "Fa||:| [R=136, G=13

v  [aHHble
[NepemeHHan
AercTBuAa

v KoopguHathl
X
Y:

v [oBegeHne
BrammocTe

v [lpouee

[ -

dercrBua

< He BblbpaHa =

6
50

< He BblbpaHa =

(P —

e noocnY — CBepXy BHU3, KOHEYHOE 3Ha4YeHne onpeaendaeTcd pasmepamuy arieMeHTa u BbICOTOM 9KpaHa.

Pa3mepbl

Pasmepbl anemMeHTa onpenenarTca No ocCAM X n Y n 3apaloTcst Ha naHemnuM CBOWCTB UM U3MEHEHUeM rpaHuy

AreMeHTa Ha norie aKpaHa.

MapameTpbl
Mpynna MapameTp OnucaHue
®dopma dopma oTobpakaeMoro Kpyra: Kpyr, CEKToOp Kpyra
TonwwuHa TonwmHa KoHTypa durypel
LiBeT pamku LiBeT koHTYpa durypsl
BHewHun BuAg 3anuBka Hannuune 3anueku courypel
LiBeT 3anuBku LiBeT 3anmBku durypebl, ecrnv aHadeHue npmuBs3aHHON NepemMeHHom
«True» «Truey»
LiBeT 3anuBkm LiBeT 3anumBkmn urypbl, eCnv 3Ha4eHne npmMBa3aHHON NepeMeHomn
«False» «False»
[aHHble MNepemeHHas K napameTpy npuBs3biBaeTCA nepemMmeHHasi
Hactpoutb .
_ Bbibop gencTeus gns nepexoga Me 3KpaHamu
5 neicTBUS pA a pexon KOY SKP
OdenctBus - -
Kopotkoe HaxaTue | Cnncok AenCcTBUI, BbINOMHAEMbIX MO KOPOTKOMY HaXKaTUIo Ha
“OK” kHonky “OK”
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Mpynna MapameTp OnucaHue
OnvHHoe HaxaTue |CnnCoK AeCTBUIN, BbINONHAEMbIX MO ANTMHHOMY HaXaTuio Ha
“OK” kHonky “OK”
YaepxaHue “OK” | Cnucok AercTBMI, BbINOMHAEMbIX Npy yaep»kaHum kHonku “OK”
MoBeneHue BuaMmocTs K napameTpy npuBsisbiBaeTca OyneBckasi nepeMeHHas!, kotopasi
Oynet onpeaenaTe BUAUMOCTb Sf1EMEHTaA
Mpouee Umsi OTobGparkaeTcsi B CUCKE NCMONb3yeMbIX 3NIEMEHTOB B JIEBOW YacTuh

pefakTopa BM3yanusauum

7.7.11 KHonka

OnemeHT KHONKa npefHa3sHayeH Ansi NePEKIToYeHns COCTOSHMSI nepeMeHHon Tuna Bool.

TekeT

HacTtponka cBoucts
,D,J'IFI HaCTpOVIKVI HEOGXOD,VIMOFO Buaa arnemMeHTa KHonka Ha 9KpaHe npm6opa OOCTYynNHbI cneaywuine CBOWCTBA:

CBOMCTBa KHOMKa

E=]a |

~ BHewHWA BUG

Mopma MpAaMoyronsHWK

TonwuHa pamkn 1
3akpyrneHuve 0

LleeT pamkw "True'- [R=0, G=0,B=0]
LiseT pamkm "False- [R=0, G=0, B=0]
LiBeT 3anvBkM "TrLl:l [R=192, G=192, B=
Ueet sanvekn "Fal|:| [R=192, G=192, B=

v [laHHblE

Mepemennas < He BblbpaHa =

v [leiictBua

Hactpowts gedcte < Pegaktupoeats >

KopoTkoe Haxatv < He 3agaHo >
[nuHHOe HaxaTtue < He 3agaHo >
Ypepwanue "OK" < He sagaHo »

v KoopguHathi
X 35
Y: 45
v Hacrpoiiku Texcra

BeipaeHueanwve ni Mo ueHTpy

@opma
Hactpoiika GopMbl KHOMKK

PucyHok 7.153

Mpynna

MapameTp

OnucaHue

JononHutenbHble
BO3MOXHOCTU

BHewHu BnO

Popma

dopma oTobparkaeMon KHOMKK:
NPAMOYTOSIbHUK U KPYT

TonwuHa pamMku

TonwmHa KOHTYpPa KHOMMKN

HPVIMEHAHVIE 5 o
OCTYMHO TONbKO Npw Bblbope hopmbl
3akpyrneue «[lMpAMOYronsHUK»

CkpyrrneHue yrnoB pamku
uB(f;r‘l":'X'K" LIBeT KOHTYpa PUrypbl, CIv KHOMKa HaxaTa
ul?('?all)saeh;m LiBeT KOHTYpa ourypbl, eCriv KHoMkKa oTxarta
Ll.Be(I_IS:-?jJ:;BKVI LiBeT 3anuBku durypebl, €Criv KHOMNKa Haxata
U'B'ZTF:T::::BK" LiBeT 3anuBku courypbl, €Crnv KHOMKa oTxata
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JononHutenbHbIe

Mpynna MapameT nucaHu
Py P P Onucanve BO3MOXHOCTU
[laHHbIe MepemeHHas K napameTpy npuBsa3sbiBaeTca nepemMeHHasi
Tvna Bool
HacTtpoutb Beibop gencreus ons nepexoga Mexay
AencTeus 3KpaHamm
KopoTtkoe Cnuncok gencTenii, BbIMONHAEMbIX MO
. HaxaTue “OK” | KOPOTKOMY HaxaTuio Ha kHonky “OK”
OencrtBusa - -
[OnuHHoe HaxaTue | CNNCOK AeNCTBUIA, BLINOMHSAEMbIX MO
“OK” ONUHHOMY HaxaTuto Ha kHorky “OK”
Cnuncok oencTBuii, BbINONMHAEMbIX NPU
[13 3 H
Yaepxatue “OK yaepxXaHum kHonku “OK”
3HadeHne NonoXeHus anemeHTa no ocu X.
PacnonoxeHue anemeHTa onpeaensercs
X KoopauHaTamm BepxHero neBoro yrna. OTcuer
KoopauHaTt HaumHaeTcs ¢ 0 M nget cneea
HanpaBo, KOHEYHOE 3HaYeHKe onpeaenseTcs
pa3MepamMu 3rieMeHTa 1 LUMPUHOI 3KpaHa KoopanHaTel MOXHO
KoopauHaTtbl 3apaTb NepemMeLLeHnem
3HadeHune NonoXXeHus anemeHTa no ocu Y. 06beKTa No Nonko akpaHa
PacnonoxeHue anemeHTa onpeaensiercs
Y KoopauHaTamu BepxHero nesoro yrna. OTcyer
KoopamHaTt Ha4dnHaetcs ¢ 0 u ngeT ceepxy
BHM3, KOHEYHOE 3Ha4YeHue onpegenseTcs
pasmepamu 3rieMEHTa U BbICOTOM KpaHa
BLipaBHUBaHNE BblpaBHMBaHWe 0TOOpaaemoro B afieMeHTe
no FFC))pVI3OHTaJWI TeKcTa: Mo fIeBOMY Kpato, Mo LIEHTPY, MO
npaBoMy Kpato
BbIpaBHUBaHMe BblpaBHuBaHue oTobpakaemoro B afeMeHTe
o BebTukanu | TEXCTa: MO BEPXHEMY Kpato, MO LIEHTPY, Mo
P HWKHEMY Kpato
HacTpoiiku Paamep wpudTa Pa3mep oTobpaxxaeMoro B arieMeHTe TeKcTa:
TeKcTa 16, 32, 48
TekcT «True» OTobGparkaeMbli TEKCT, €CInn KHOMKa HaxaTa
TekcT «False» | OTOGpakaemblin TEKCT, ECNK KHOMKa oTxXaTa
LiBeT TekcTa LiBeT oToBpakaemoro TekcTa, eCrnm KHomka
«True» HakaTa
LiBeT TekcTa LiseT oTo6pakaemoro TekcTa, eCnm KHomka
«False» oTXxaTta
K napameTpy npuBsisbIBaeTCA NnepeMeHHas
NMoBeneHue BuanmocTb Tmna Bool, koTopas onpegensietT BUOUMOCTb
anemeHTa
OTtobpaxaeTcs B CMCKe UCNOMb3yeMblX
Mpouee Uma 3NEeMEHTOB B NEBOM YacTu pefakTopa
BM3yanuaauuu
LUnpunHa LLnpuHa anemeHTa no ocn X Pa3mepbl anemeHTa
Pasmepbl MOXHO 3afaTb
BbicoTa BbicoTa anemeHTa no ocn Y N3MeHeHueM rpaHumLy,

obbekTa Ha norne 9KpaHa

7.7.12 MNepeknroyaTenb

OnemeHT lMepekntoyatenb npegHasHayYeH ANs yrnpasBneHus COCTOsHMEM nepemeHHow Tuna Bool, a Takke ans
OTOBPaXXeHUs COCTOSHUSA 3TOW NepeMEHHON.
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® | CBOWCTEa MNepexnoYarent L=
~  BHewHWA BUg
MonoxeHue BeprvkancHoe
LigeT 3anmexm "True[l [R=255, G=255, B=255]
UseT sanuexm “False[_] [R=192, G=192, B=192]
TonuwmHa pamem 1
LieeT pamii - [R=0, G=0, B=0]
LleeT neoe&nmuare,- [R=42, G=140, B=121]
Ueet nepemmume,- [R=64, G=128, B=128]
~  [MaHHbie
MNMepemexHan Variable
~ KoHTpons BEOAA
3anpetwTe pegakti Het
~ KoopgWHaTthi

X 204

Y: 44
~ MosepeHue

BravmocTe < HE BeibpaHa »
~ [Mpouee

Wwan MNepexnwuatens
~  Pasmepbl

WnpwHa 49

BricoTa 98
Nonowenwe

BuIBOP NONOXEHWA NEPEKNHIUATENR
PucyHok 7.154 — BHewHui BuA 1 naHenb CBoncTBa anemeHTa lNepeknioyartens

HacTtpounka cBoucTB

[na HacTporikn Heobxoammoro Buaa anemeHTa [lMepekntovatenb Ha 3kpaHe npubopa AOCTYNHbI cneaylolme
CBOWNCTBA:

OononHutenbHble

I n
pynna apameTp Onwucanne BO3MOXHOCTH

BepTukanbHOe Unun ropusoHTanbHoe

Monoxenue pacnonoeHue nepeknioyaTens

LlBeT 3arnBKn anemMeHTa, ecnm

LiBeTt 3anuBku «True»
nepekmnoyaTtenb BKOYeH

LlBeT 3aliMuBKn anemMeHTa, ecinm

LBeT 3anuBku «False»
nepeknyaTenb BbIKITHYEH

BHelwHun Bug,

TonwwuHa pamMmku TonwimHa KOHTypa aneMeHTa
LiBeT pamku LiBeT KOHTYpa anemeHTa
LiBeT nepekntoyatensa | L|BeT nepekntoyaTtens B COCTOSHUN
«True» "BKIOYEeH"
LiBeT nepeknioyatens LiBeT nepeknioyaTens B COCTOAHUA
«False» "BbIknto4eH"
[laHHbIE MepemeHHas K napameTpy npuBs3biBaeTcs

nepemeHHas Tuna Bool

YcTaHoBKa/CHATME 3anperta Ha N”SBMeHeHne

KouTpon, 3anpetuth 3HaYeHUs NepekryaTens ¢ akpaHa
BBOAA peAakTupoBaHue P P
npubopa
3HayeHue NonoXKeHUs arieMeHTa no ocu
X.
KoopauHaTbl MOXHO
PacnonoxeHue anemeHTa onpeaensieTcs 330aTh
KoopanHaTb! X KoopauHaTaMu BEePXHEro NeBoro yrna. nepemelLeHem
Qe KoopaNT Hakaern S HAET | oheia no oo
paso, 3KpaHa.

onpegensieTcs pasamepamu ariemMeHTa 1
LLIMPUHON 3KpaHa
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pynna MapameTp Onucanne [dononHuTtenbHbIE
BO3MOXXHOCTH
3HayeHue NonoXXeHus aremMeHTa rno ocu
Y.
PacnonoxeHue anemeHTa onpeaensercs
Y KoopAMHaTaMmun BepXHEro neBoro yrna.
OTcueT KoopamHaT HaumHaeTes ¢ 0 u nget
CBEpPXY BHU3, KOHEYHOE 3Ha4YeHne
onpegensieTcs pasmepamm afieMeHTa 1
BbICOTON 3KpaHa
K napameTpy npuBsiabiBaeTcs
MoBeneHue BuanmocTtb nepemeHHas Tuna Bool, koTopas
onpenensieT BUANMOCTb 3fEMEHTa
OTobpaxkaeTcs B CNUCKE UCMOMb3yEMbIX
Mpouee Nmsa 3/1EMEHTOB B JIEBON YacTu pedakTopa
BU3yanusaumm
LupunHa LWnpuHa anemeHTa no ocn X Pa3mepbl anemeHTa
MOXHO 3aaaTb
N3MEHEeHNEeM rpaHuL
obbekTa Ha none
3KpaHa.
Mponopuun
nepekntoyarens
Pasmenhi COXPaHATCA C
P BbicoTa BbicoTta anemeHTa no ocn Y cobriopetnem .
crnepyloLwmx npasun:
— ropu3oHTanbHoe
NMONoXeHne:
OnuHa = WupwuHa x 2
— BepTMKanbHoe
NONoXeHune:
OnuHa = WupwnHa / 2

7.7.13 'pynna nepekntoyateneun

OnemeHT prnna nepeKmoaneneﬁ npegHasHa4dyeH Ond ynpaesneHuda CnMckaMum napameTpoB U OT06pa)KeHMH
COCTOAHNA 3TUX CMNUCKOB:

* pPagunoKHoOMNKa — aornyckaeTt Bbl60p TOJIbKO OHOro napamMeTpa un3 cnncka,
* YeKbokc — Aonyckaert Bbl60p OAHOro Unn HeCKOJ1bKMUX NapamMeTpoB U3 CNncka.
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™
1) Krnonku

% || CapHcTea Fpynna nepekmioyaTeneii

B

L

[10aunnl] YeTbl
[JAsa [1NaTtb v
[(1Tpu [ Wect .

BHEWHWA BHA ]
Tun nepexayarensi PaguokHonka
Hanwuwe dona Het

Liser doHa [ ] R=242,G=24:
TonwmHa pamer 4

LiseT pamkm B (rR-0,G=-0 8-
Lizet nepexntouarens - [R=0, G=0, B=
TonwwHa nepexaouatens 1

Pazmep wpwudTa 16

Liget wpudTa - [R=64, G=128,
UBeT MeTkm - [R=0,G=0, B=
JaHHbie

NepemexHan Variable

Cnucok nepexmouatened < PegakTupoBats >

KoHTpons BBOAa

A

3anpeTuTs peaakTpoBanMe Her
~ KoopguHaTwi

X 55

Y: 14
v MosegeHne

BHAWMOCTL < He BulBpaHa >
~ Monoxexnne

PacnonoxeHwe nepexnoua MopusoHTanbHoe

Buicota Aaueikn 20

WKnpwHa Aueri 60
~ [poyee

Mmn lpynna nepexau:
~ Pasmepbl

LWnpwHa 72

BricoTa 75 v
Wma

@ Wma komnoHexTa,

PucyHok 7.155 — BHewnHui Bua 1 naHenb CBoncTBa anemeHTa Fpynna nepekntovarenen

Hactpowka cBoncTB

Ons HacTponkn Heobxogumoro Buaa anemeHTa [pynna nepekntoyatenend Ha 3kpaHe npubopa LOCTYMHbI
cnegyoLime CBOMCTBA:

Fpynna

MapameTp

OnucaHue

JdononHutenbHble
BO3MOXXHOCTU

BHewHun Bug

Tvn

Bbi6op Tuna nepeknoyartens:

nepeknovaTenen | paauoKHoMKa unm Yekboke

Hanwunuue coHa Hannuue/otcyTctBme poHa

0T06pa>KaeM0ro B 3JIEMEHTE TeKCTa

LiBeT ¢poHa

LiBeT ooHa oTobpaxkaemoro B
3rIeMeHTe TekcTa

TonwmHa pamkun | TonuwmHa paMky anemeHTa

LiBeT pamku

LiBeT pamku anemeHTa

LUBeTt

LiBeT pamku nons Anst yCTaHOBKM

nepeknw4yartens METKN

TonwmHa

TonwuHa paMKu nona ana yctaHoOBKK

nepekxkn4yartensa METKHN

Pasmep wpudta | Pazmep oToGpaxaemoro B aniemMeHTe

TekcTta: 16, 32, 48

LiBeT wpudTa LiBeT oTOBpaxaemoro B arieMeHTe

TEeKCTa
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[dononHutenbHbIe

Mpynna MapameTp OnucaHue
BO3MOXXHOCTU
LiBeT meTkn LiseT yctaHaBnnBaemomn MeTku
MepemeHHas K napameTpy npuBsiabiBaeTcs
Leno4yuncrieHHas nepemMeHHas
3Ha4eHusa nepeMeHHon 1
COOTBETCTBYIOLLNIA UM TEKCT, KOTOpbIN | [loB6aBneHne CTPOK B CNUCOK
OyneT oTobpaxkaTbCs B aNIEMEHTE. napaMeTpoB TaKkke AOCTYMNHO
[na nobaBneHnst CTPOK HaXMUTe Ha nore aKpaHa:
"PepaktnpoBaTth" 1 BOCMNONb3YyUTECH
KOHﬂeKCTIE)bIM MEHI0 OTK b|BLu¥el7|c;| 1. HOsaknel knukHuTe
TABRALLL P JIKM no anemeHTy,
Hbl: pasMeLLeHHOMY Ha
CaoiicTBa pynna nepexmioyaTenes "o x 3KpaHe
Bl
e — 2. s poGasnerus
Hanae gona Her CTPOK BOCMOSb3YNTECH
Ueet dora [] r=255,G=25:
c s s J KOHTEKCTHbIM MEHI0
[aHHble nucok e e B o OTKpbIBLLEWCS
nepekntovarenen Tomma s TaBNULBLI:
(makcumansHoe User wpnora B 005
_ UiseT meTkn Il R-0.G-0,8-
KONU4eCcTBO CTPOK et Tommi] derm
32) y eaeuer»ﬁas _ a‘«’aua:le"\ . Mnosa MNste
TR e e e
3nauenve Texcr
0 OanH YeTipe
JAea 4 lﬂ:
Tpu + Shift +
J
~ Kontpon et
2 — _ PucyHok 7.157
DOT Bcraswte cTpoKy cHusy Ctrl + Shift + N
x ——— .
: mT 3. YKkaxute 3HavyeHune
PucyHok 7.156 nepemMeHHON, a Takke
TEeKCT Ang
YKaxunte 3HadeHne NnepeMeHHoN, a oTobpaxeHus B
TakKke TEKCT Ans otobpaxeHns B 3neMeHTe
anemMeHTe
YcTaHOBKa/CHATME 3anpeTa Ha
AencTBMe C aKpaHa npubopa:
*  MNepekrYeHne Mexay
KoHTpons BBOAA 3anpeTtutb napameTpamu crnincka (ans
penakTupoesaHme anemeHTa panoKHOMNKa);
*  BKIMOYEHNE/OTKIIOYEHNE
napameTpoB cnucka (ans
anemMeHTa 4ekbokc)
3Ha4yeHne NonoXxeHust anemeHTa no
ocu X.
PacnonoxeHune anemMmeHTa
onpeaensieTcs koopanHaTamm
X BepxHero nesoro yrna. Otcuer
KoopavHaT HaumHaetca ¢ 0 m nget
cneBa Harnpaeo, KOHeYHOe 3HadYeHne
onpegensieTcsa pasmepamu areMeHTa
W LLMPVHOI 3KpaHa KoopavHatbl MOXHO 3agaTb
KoopguHaTthbl nepemMeLleHnem obbekTa no
3Ha4yeHne NonoXxeHust anemeHTa no MOnko aKkpaHa
ocunY.
PacnonoxeHune anemeHTa
onpeaensieTcs koopavHaTamm
Y BepxHero nesoro yrna. Otcuer

KoopavHaT HaumHaetca ¢ 0 n nget
CBepXy BHU3, KOHEYHOE 3Ha4YeHne
onpegensieTca pasmepamu anemMeHTa
1 BbICOTOW 3KpaHa
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Mpynna MapameTp Onucanne [dononHutenbHbIe
BO3MOXHOCTM
K napameTpy npuBs3biBaeTcs
NoBeneHue BuanmocTtb nepemeHHas Tuna Bool, kotopas
onpegensieT BUAUMOCTb afieMeHTa
Pacnonoxeuwe | EH00P PECTErONCh e
nepekntovarenen : ropu3c
BepTUKanbHbIN
BhLICoTa sUeiiki BbicoTa auenkn ons pacnonoxeHus
MYHKTOB Crncka
LnpuHa sueikm LLnpunHa s4erikn Ans pacnonoxeHunsi
NMYHKTOB Crncka
MNMonoxeHue NMPUMEYAHUE
HocTynHo Tonbko npu Beibope
TUNa nepeknoyarens
"Yekbokc"
KonuyectBo 0
AKTBHBLIX r%aqueHme OOHOBPEMEHHOIo
4eK6OKCOB BblB6Opa HeCKOMbKUX NapamMeTpoB 13
crnucka.
OrpaHuyeHne He MOXET ObITb GonbLue
Konum4yecTtBa [obaBneHHbIX CTPOK B
Cnucok nepekntovarenen
OTtobparaeTcs B cnucke
Mpouee Umsa NCMNOrb3yeMbIX 3fIEMEHTOB B NeBou
YyacTu pegakTopa Busyanusarmu
WupunHa LnpuHa anemeHTa no ocun X Pasmepbl anemeHTa MOXHO
Pa3smepbl 3afaTb U3MEHEHNEM rpaHunLy
Bbicota BbicoTa anemeHTa no ocn 'Y obbekTa Ha none akpaHa

7.7.14 N3o6paxeHune

[No6aBneHue Nnonb3oBaTeNbCKOro MU3006paxeHns B NPOEKT

[na nobaenenns nsobpaxeHus:

1. Pasmectute B paboyen obnactn obbvekT U3obpaxeHue.
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PucyHok 7.158

CeoiicTBa W30bpameHue B x
E=]2b
v BHewHwWi BUA ~

TonwwmHa pa 0

LieeT pamkm - [R=0, G=0, B
v faHHble

WzoBpaxen MNo ymonyaHwio
v feicTBua

Hactpowte 1 < Pepaktvpoeatt

KopoTtkoe Hi < He 3aaaHo >

lnvHHOE Ha < He 33aaHo =

YnepxaHuve < He 3agaHo >
v KoopgwHatbl

X: 134

AL nr
TonwmHa pamku
3HaueHMe TOALLMHBI DaMKKX

2. [Osaxgbl knuknTte JIKM no pasmelueHHon durype. OTKpoeTcs OKHO Bblbopa n3obpaxkeHus.

BoibepuTe M3obpaxeHwe

Ynopaaounte ~ Hoean nanka

o lnak “

@ OneDrive
~ AHpexc dnck

W 3707 KOMMbIOTED
m Buaeo

fj JokymeHTsl

¥ 3arpyskm

= M306paxenna
J" Myzbika

_J O6beMHble 06b

[ Pacouwii cron
W

“— v 1 &=l > 3101 KOMNBR.. * M306paxeHus

Logo_logicjpg

X
v O Mouck e: MisobpaxeHna P
= - I @

Wma daina: ||

V| Bce nopaepxmeaemele daine

oners

PucyHok 7.159

NMPUMEYAHUE

[ns Beibopa gocTynHbl cnegytowme Tunel hannos: (*.jpg; *.jpeg; *.jpe, *.bmp).
MakcumanbHoe pa3pelueHne n306paxxeHns orpaHM4eHo pa3peLLeHneM SKpaHa yCTPONCTBa.
HonyckaeTcsa ymeHbLUeHne nsobpaxeHusi B pegakrtope akpaHa Owen Logic.

3. Bbibepute nsobpaxerue n Haxmmte OTKPbITb.

234



7 bubnuoteka

Hactpowka cBoncTB
,D,J'Iﬂ HaCTp017IKI/I H606XOLI,MMOFO Bnga 3neMeHTa I/I306pa>|<e|-w|e Ha J3KpaHe an60pa OOCTynHbl cnenywwine

CBOWCTBA:

JdononHutenb-
Mpynna NapameTp OnucaHune Hble
BO3MOXHOCTU
B . TonuwmHa pamku TonwwmHa pamku n3obpaxkeHnst
HetiRui BuA LiBeT pamku LiBeT paMku nsobpaxxeHus
OaHHble N3o6paxeHune Bbi6op dhanna nsobpaxeHusi
HacTponTs aeicTeus Bbibop gencTBus anst nepexona Mexay
3KpaHamu
KopoTkoe HaxaTme “OK” Cnuncok gencTeuii, BbINONMHAEMbIX NO
. KOPOTKOMY HaXaTuto Ha kHomnky “OK”
Dencreus - -
[InnHHoe HaxaThe “OK” Cnuncok AencTBuiA, BbIMOMHSAEMbIX MO
ONMHHOMY HaxaTtuio Ha kHonky “OK”
AL Cnmcok 4encTBui, BbINOMHAEMbIX NpU
Yaepxkauue “OK yAaepkaHum kHonku “OK”
3HauyeHne NonoXXeHus anemeHTa no ocu X.
PacnonoxeHune anemeHTa onpegensiercs
KoopanHaTaMu BePXHEro NeBoro yrna.
X OtcyeT KoopanHaT HaumHaetcd ¢ 0 n nget
crneBa HarnpaBo, KOHEYHOE 3Ha4YeHne
onpepenseTca paaMepamm anemeHTa 1 KoopauHarsi
LUMPUHOIA 9KpaHa MOXHO 3afatb
KoopauHaTtbl nepemMeLleHnem
3Ha4eHue NonoXxeHns anemMeHTa no ocu Y. | oGrLekta no nonto
PacnonoxeHue anemeHTa onpeaensieTcs | skpana
KOOpAMHaTaMy BEPXHEro f1eBOro yrna.
Y OtcueT KoopavHaTt HaumHaetcd ¢ 0 n nget
CBEpXY BHU3, KOHEYHOE 3HaYeHue
onpegensieTca pasMepamMm arieMeHTa 1
LUMPUHON 3KpaHa
K napameTpy npuBsiabiBaeTcs Oynesckas
MoBeneHue BuaumocTtb nepemeHHasi, kotopas Oyaet onpenensatb
BUANMOCTb 3r1EMEHTa
OTtobpaxaeTcs B CnMcKe MCNOMb3yeMblX
Mpouee Nma 3MeMEHTOB B NIEBOV YacTu pegakTopa
BM3yanusauum
LUnpunHa anemeHTa no ocu X. Pasmepbl
WunpunHa MakcumanbHoe 3HayeHue He bonee arieMeHTa MOXHO
LUMPUHbBI 3arpy>KEHHOTO N306paXxeHus. 3agaTb
N3MEHEHNEM
rpaHuL obbekTa
Ha none akpaHa.
Pa3smepbl Winpna n
BbicoTa anemeHTa no ocu Y. BbiCOTa
BbicoTa MakcumanbHoe 3HaveHve He Gonee anemeHTa
BbICOTbI 3arpy>X€HHOro N306paxeHNs. U3MEHAIOTCA
nponopunoHarnb-
HO pa3mepam
3arpy>keHHoro
n3obpaxeHus.
NMPUMEYAHUE

B cnyyae konvMpoBaHus 1 NPUBS3KM OAHOMO U TOTO XXe N300paXkeHUst K HECKOSbKUM 3fieMeHTaMm
BM3yanu3auun, He 3aHMMaEeTCst AOMNONHUTENbHbLIM 06beM nonb3oBaTtenbckoro MN3Y Busyanusauum
(nHamkaTop Monb3. M3Y. BU3yan. B CTpOKe COCTOSIHMSA).

235




7 bubnuoteka

7.7.15 MeHI0

OnemeHT MeHIo npegHasHavyeH Ans nepexoda Mexay dSKpaHamu Buayanusauun. K Kaxgomy MyHKTY MEHHo
NpuBsI3bIBAETCS 3KpaH BU3yanuaaumu.

[na nobaeneHns komnoHeHTa MeHIo Ha 3KpaH BU3yanunsaumm:

1. PasmecTuTte B paboyen obnactu anemeHT MeHto.

CBOWCTBA MeHIo B x
[E=]2) |
v BHewHWi BUA
Pasmep wpwdta 16
userwpndta | R=0, G=0, B=0]
Lieet dokyca |:| [R=192, G=192, B=1
Hanwume doHa  Het

Lieet doHa |:| [R=242, G=242, B=2
s TomuwHa pamey 1
HﬂCTpOHKﬂ KnanaHoB LiBeT pamku - [R=0, G=0, B=0]
HaCTpoﬁKa HacocoB v [JaHHble
CocTosiHME KnanaHoB Cnucok cTpok < PepaktmposaTh =
v KoopguHatbl
CoCTOAHWE HacoCoB X: 24
Yacbl peanbHOro BpeMeHU ¥ 41
}K)«‘IJHH.I'I v [loBegeHue
PE‘LI,EI'ITbI Brnammoctb < He BolbpaHa >
B dokyce no ymor Het
v [lpouee
Mmn MeHto

v Pasmepbl

wpuHa 243
Bricota 164
Wma

ma koMnoHeHTa.

PucyHok 7.160

2. [Oeaxapbl knukHuTe JIKM no pasmelleHHoMy anemeHTy. OTKpoeTcs okHO Cnncok cTpok MeHio, B KOTOPOM
OOCTYMHO pefaKkTMpOoBaHMeE CTPOK.
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6.
7.

Crnvcok cTpok MeHr — O x
= Jo6aewts cpoky | | X
JKpaH Tekct Buanmocte
1 | I'pynna skpaHoe 1.Hactpolk: “ | HacTpoWka Hacocoe Variable E
2 | I'pynna 3kpaHos 1.CoctoaHue ¥ | COCTOAHKE KNanaHoB Variable-6 E
3 | Mpynna skpaHoe 1.Yachl ¥ I Yachl Variable-7 E
4 | I'pynna 3kpaHos 1.KypHan ¥ | KypHan Variable-9 E
5 | Npynna skpaHoe 1.Peuentel ¥ | Peuentl Variable-10 II|
& | Ipynna skpaHos 1.CoctoaHKe v | COCTOAHWE HACOCOB Variable-8 E
OK | ‘ OtmeHa

PucyHok 7.161

D,O6aBbTe HeobXxoaMmMoe KonmM4ecTBo CTPOK.

NMPUMEYAHUE
MakcumanbsHoe KonmyecTso cTpok — 128.

1]

B ctonbue «3kpaH» ykaxuTe aKpaH, Ha KOTopbIvi ByaeT BbINOMHATLCS nepexo B cny4vae Bbibopa gaHHOro
MyHKTa MEHHO.

m NMPUMEYAHUE

[ns Beibopa JOCTYMNHbI BCE 3KpaHbl MPOEKTa, KPOME TEKYLLErO.
B cTtonbue «TekcT» aBTOMaTU4ECKN OTODpakaeTca Ha3BaHne BbiIOpaHHOro akpaHa. [1ns nuamMeHeHus Tekcta

HaXXMUTe Ha MapKep , paCI'IOJ'IO)KeHHbIVI B KOHLIe CTPOKU, N B OTKpbIBLLUEMCSA Nosie BBeguTe TEKCT OAnA
OTO6pa)KeHMF| B NYHKTE€ MEHIO.

HaCTpOVITe BUANMOCTb JOOaBMNEHHbIX CTPOK, nNpunBA3aB NepemMeHHbIE B ctonbue «Buanmoctby.

HaxmuTe kHonky OK.

Cnucok cBouCTB
[nsa HacTponkn anemeHTa MeHr Ha akpaHe npubopa AOCTYNHbI crieayoLuine CBOMCTBA:

Mpynna MapameTp OnucaHue

JononHuTtenbHbIe
BO3MOXHOCTH

BHewHuu Bug

Pa3mep Pa3mep oTobpaxxaeMoro B arieMeHTe TekcTa:
wpudcTa 16, 32, 48

LBeT wpudTa |LiBeT oTobpaxaemoro B anemeHTe TekcTa

LiBeT chokyca |LlBeT cTpoku B hokyce

Hanunuue cdoHa | PoH oTOOBpakaeMoro B anemeHTe TekcTa

LiseT poHa oToBpakaemoro B anemeHTe

BeT hoHa
H ® TekcTa
TonwmHa
TonwmHa pamkn ariemeHTa
pamMKm

LiBeT pamkn | LiBeT pamku anemeHTa

OaHHble Cnucok cTpok | OTKpblBaeT OKHO peaakTMpOBaHUS CTPOK
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OdononHutenbHbIe

Mpynna NapameTp Onucanue BO3MOXHOCTH

3HauyeHne NonoXxeHus anemeHTa rno ocn X.
PacnonoxeHune anemeHTa onpegensiercs
KOOpAmMHaTaMy BEPXHEro feBoro yrna.

X OTc4eT KoopanHat HaunHaetced ¢ 0 n nger
crneBa HanpaBo, KOHEYHOe 3HavYeHue

onpepenseTca paamMepamm arieMeHTa 1
LUMPMHOI aKpaHa KoopanHaTbl MOXHO 3aaaThb

KoopauHaTh! nepemMelleHnem obbekTa no
3HaveHune nonoxeHus anemeHTa no ocu Y. Moo aKpaHa

PacnonoxeHne anemeHTa onpegenseTcs
KoOpAMHaTamu BepXHero fesoro yrna.

Y OTcueT KoopauHat HaunHaeTea ¢ 0 u naer
CBepXy BHU3, KOHEYHOE 3HaYeHue
onpegensaeTca pasmMepamMu anemeHTa u
BbICOTOW 3KpaHa

K napamMeTpy npmnBA3biBaeTCA nNnepemMeHHas
BugumocTb Tvna Bool, KOTOpada onpenendetr sBMaMMocCTb
anemMeHTa

Mpwn BbIOOpPE 3Ha4YeHus [a nocne nepexoaa Ha
3KkpaH anemeHT MeHio OyaeT HaxoouTbCA B

B cdokyce no ¢pokyce.
yMOn4YaHuio NMPUMEYAHUE

Ha ogHoM akpaHe aonyckaeTcs TOnbKo
OOVH 3NeMeHT co 3Ha4YeHnem B
¢okyce no ymonyaHuio - fla

MoBepeHune

OToGparkaeTcs B CNUCKe UCTOSb3yeMblX
Mpouee NUma 3MEeMeHTOB B NeBOii YacTu pegakTopa
BM3yanuaauum

LWupuHa LLInpnHa anemeHTa no ocu X Pa3mepbl anemeHTa MOXHO
Pa3Mepr 3agaTtb USMEHEHUEM rpaHunl
BbicoTa BbicoTa anemeHTa no ocn Y oObekTa Ha nore akpaHa

7.7.16 Npachuk

OnemeHT Npadhmk peanbHOro BpeMeHu npegHasHavyeH Ansi OTOOpaKeHUs USMEHEHUS 3HAYEHU NMEPEMEHHbIX B
rpaduyeckomM Buae Ha akpaHe npubopa:

* MO3BONSIET BU3yanun3mposatb A0 4 nepemMeHHbIX Tuna udint unu float ogHoBpemeHHo;

e [OCTYMNHa HacTpoika nHTepBana BpeMeHu onpoca A5 NocTpoeHus rpacmka (MakcMmarnbHO 4onyCcTUMoe
3Ha4yeHune 23459m59c¢);

* Mepuog onpoca paccYnTbiBaeTCs aBTOMaTUYECKN, 3aBUCUT OT MaKCMManbHOro 3Ha4yeHust ocu X, LUMPUHBI
anemMeHTa 'pacuk 1 TONLLMHBI PAMKK1, U HE MOXET ObITb MeHee 1 CeKkyHAbl;

*  KONMM4YECTBO CPe30B onpeaensietca no opmyne: Konuyecmeo cpesos = max X/t onpoca, rge:

— max X — makcumMarnbHoe 3HaueHue ocu X;
— tonpoca — nepvog onpoca.

NMPUMEYAHUE
DyHKLIMOHAN NOCTPOEHUSA rpadhnKoB AOCTYNEH TONbKO Anga npnbopos ¢ rpaduydeckum LeeTHbIM XKKI. PaboTta
Mpadmka B pexxume cMMynsiLMmn He NOAOEPXKMBAETCS.

UTtobbl [o6aBuTb rpadmk Ha 3SkpaH BbidepuTe B OkHe BmbrnvoTeka KOMMOHEHTOB 3NeMeHT I% Mpadmk 1
pasmeTuTe B paboyen obnacTu.

MosiBATCS ocuM KoopAMHaT ¢ oTobOpaxeHuem wkanbl u ceTkn. Ocb X — oCb BpeMeHu, ocb Y - OCb 3HAYEeHWUM
nepemeHHbIX (udint unu float).
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12 1

-12

-

0

20s

PucyHok 7.162 — Ocu koopaMHaT CO 3HAaYE€HUAAMMU MO YMONYaHUIo

[nsa HacTponkn napameTpoB 1 obaBneHMs nepeMeHHbIX UCnonb3ynte okHo CBoncTea Mpaduk:

CBoicTBa Mpadmk

W

20 |
BHewHwii BUA
CeTka

LigeT cetkm
Hanwnuwe dona
LieeT dioHa
TonwmHa pamMen
LieeT pamem
Ocm

JdaHHble
THmMm
PaboTa B doHe
MNepwoa onpoca
KoopauHatb!
X

Y:

MNoeepeHne
Buammoctb
Mpouee

Wma

Pazmepnbi
LWnpuHa
BoicoTa

1 /| ox
Na
[] R=181, G=181, B=181]
Het
[ ] R=242, G=242, B=242]
0
Il (R-0,G=0, B=0]

< Pepaktvpoeats >
< Pepaktvpoeats >

Het
00:00:01

< He BblbpaHa >

padwk

320
240

PucyHok 7.163 — OkHo CBomncTBa Npacumk

Hactpovite BHewHun Bug rpaduka:

* Hanuuue v UBET CETKY;

* Hanuuue 1 uBeT (POoHa;

* Hanuuue, TONWMUHA M LBET pamKu
* ocu:

Bbibepute cTpouky Ocu n Haxxmute JIKM Ha <PepaktupoBatbh> 1 3aTeM Ha NOSBUBLLIYIOCH KHOMKY

OTkpoeTtcs okHo Ocu Mpadouk:
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Ocwm MNpadmk — O X
Ocw X
e [ =
Pazmep wpwndTa 16 w
TonwwHa 1 v
Buaumocts Na Het |
[on. aeneHus [la Het |
Makcumym (hh:mm:ss) 00:00:20
O Y
e -
Pazmep wpwndTa 16 w
TonwwHa 1 v
Buaumocts Da Her
[on. aeneHus Da Het
MuHUMYM -12
Makcumym 12

| OK | | OTmMeHa |

PucyHok 7.164 — OkHo Ocwu Npachumk

Ecnu Heobxogmmo, HacTponTe LUBET M TOMLWMHY OCeln, pasMep WpudTa, BUAUMOCTb OCEN U AOMOSNTHUTENbHbIX
Aenenuii. Beegnte Heobxogmmoe makcumansHoe 3HavyeHne ocun X B popmate hh:mm:ss. MakcmmansHo
ponyctumoe 3HaveHue 23:59:59. 3HaueHue no ymonyanuio 20 cekyHA.

|I| NMPUMEYAHUE

MuHumanbHoe 3HaveHne ocu X = 0 — He pegakTUpyeMblin napamerp.
BBeauTe MUHMManNsHOE U MakCMManbHOe 3HavyeHue ock Y. 3HauyeHue rno ymonyaHuio: -12, 12.

B criyyae BBoga HEKOPPEKTHOIO 3Ha4YEeHMs1 BO3HMKHET coobLleHne o6 owmnbke, kHomnka OK cTaHeT HeakTuBHa:

Ocu Mpadvk - O x

Ocb X

Leer [___]H

Pasmep wpwdTa 16 2

TonwwHa 1 v

BuaumocTs Na Het ‘

Jlon. aeneHms Na Het ‘

Makcumym (hh:mm:ss) 00:00: I'I}

Ocb ¥ | BeenéHHOE 3HAUEHWE AOMXKHO BbiTh B gManazoHe ot 00:00:02 go 23:59:59.
Lser (|

Pasmep wpwdTa 16 2

TonuwuHa 1 v

BuammocTb la Het

[on. genexma la Het ‘ 265
MuHWMym -12

Makcrmym 12

PucyHok 7.165 — Owunbka BBoAa AaHHbIX

[ns gobaeneHns nepemeHHbIX Ha rpadvk B pasgene flaHHble okHa Ceownctea [paduik, BeibepuTe CTPoYKy JInHnm 1

HaxmuTe JIKM Ha <PegaktnpoBaTb> 1 3aTeM Ha MOSBMBLLYKOCA KHOMKY -, unun aBaxgbl Haxvute JIKM Ha none
rpaduka. OTkpoeTcsa okHo Cnncok NuHUM Mpadouk:
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Cnuncok nuHuMiA Mpadmk — O X
Tvn nepemeHHOR MNepemeHHas LleeT AnHKK TonwwHa AMHMK Buaymocte
1 | UenouncneHHoe i < He BbibpaHa > E . [R=0, G=0, B=255] E 1 ) < He BblibpaHa > D
2 | UenouncneHHoe i < He BbibpaHa > E . [R=0, G=128, B=0] E 1 i < He BbibpaHa > D
3 | UenouncneHHoe v < He BbibpaHa > E . [R=255, G=0, B=0] E 1 v < He BblibpaHa > D
4 | UenouncneHHoe v < He BbibpaHa > E D [R=255, G=255, B=0] E 1 v < He BblbpaHa > D

oK || OTmeHa |

PucyHok 7.166 — OkHo Cnucok nuHum Npadpmk

B oTKpbiBLIEMCS OKHE BbibEpUTE:

*  TUMN NepemMeHHON — LiernoYnucneHHoe / ¢ nnasatoLlemn 3andaTon;

* MepeMeHHYI0;

*  LUBET M TOMNLUMHY NVHUNK;

*  BMAMMOCTb - BO3MOX€EH BblIbop nepemeHHon Bynesckoro Tuna u3 kateropun CtaHgapTHble Tabnuubl
nepeMeHHbIX.

NMPUMEYAHUE
II' MakcumanbHoe KOnmMYecTBO NepeMEHHbIX Ha rpaduke - 4.

[na yopoGcTBa NOHMMaHUSA KonmMyecTBa A00aBMNEHHbLIX NEPEMEHHBIX, a TaKKe HAaCTPOEK BHELUHEro BuAa JIMHUA Ha
rpacuke, NMMHUM OTOBPaXKaTCHA CO CMeLLeHMeM No ocu Y OTHOCUTENBHO ApYr Apyra.

MapameTp Pa6ota B cboHe ([da/Het) paspgena [daHHble BnvsieT Ha COXpaHEHUEe AaHHbIX MpU Nepexone Ha apyrown
3KpaH.

Mepuvop onpoca — He pedakTUpyeMbI NapameTp, 3aBUCUT OT MAKCUMAITbHOIO 3HA4YEeHUS ocu X, LUMPUHbI ANeMeHTa
MpadumK 1 TONLWMHBLI pamMKu.

NMPUMEYAHUE

Mepuropg onpoca He MOXET ObiTb MeHee 1 CekyHAbl.
PacnonoxeHue rpadmka onpenensieTcss koopauHatamu neBoro BepxHero yrrma no ocam X wm Y. KoopauHarthbl
3agatoTcsa nepemelteHvemM obbekTa no non akpaHa. B cnyvae HeoBXoAMMOCTN TOYHOrO MONOXeHUs rpaduka Ha
3KpaHe npmnbopa HacTponTe koopanHaThl okHa CowcTa paduk B pasaene KoopauHarbil.

Mpun HeobxoammocTu B pasgene NoBeaeHne HacTponTe BUAMMOCTb BCEro rpadvka B 3aBUCUMOCTU OT NEPEMEHHOW
OyneBckoro Tuna.

M3meHeHne nmeHn rpaduka Bo3amoxHo B pasgene MNMpoyee okHa Ceonctea [paduk.

[na macwTtabupoBaHusa rpaduka HaBeaMTe Mbllb Ha yrnoBon unu 6okoBon Mapkep, yaepxueas JIKM 3apante
HeobxoaMMbl pa3mep rpadumka Ha aKpaHe, Takke N3MeHeHne pa3mepa BO3MOXHO B pasgene Pa3mepsbl: wWypuHa u
BbICOTa 3a[,al0TCA B MUKCENSIX.

Mocne 3anuncu nporpammbl Ha akpaHe npubopa oTobpasunTcs rpadmk ¢ 4OGaBNEHHBIMU NEPEMEHHBIMN:

36 4

14

0 ' =2IOs
PucyHok 7.167 — NMpumep oTtob6paxkeHus rpachmka Ha akpaHe npubopa

NMPUMEYAHUE

Ecnu npu oToBGpaxkeHnn rpadrka Ha akpaHe Nnpubopa 3HauyeHue napameTpa BbIXOAWT 3a FpaHULLbl
MWHUMAIBHOTO U MaKCUMaribHOro 3Ha4eHUs1 ocu Y, TO NMHUS Ha rpadomke NpodosKaeT ABUKEHMWE Mo
COOTBETCTBYIOLLEN FpaHuLE.
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B cnyyae yganeHusi ©3 npoekta nepeMeHHomn, no6aeneHHol Ha rpaduk, NosiBUTCS MHAPOPMaLMOHHOE OKHO:

Ceblnkn Ha nepemerHyo "X n

nDE'.U.EaDﬂTE."InHD CNEAYET YAANWTE BCE CCLLAKK Ha 3Ty
NEpEMEHHYH.

| Mpynna skpados 1.3kpan 1.0paduc/luHum
| Bnok 3anuck B nepemenHyr X

JaxpeiTe

PucyHok 7.168 — UHdopmaLMoHHOe OKHO

B cnyyae Bbibopa Yaanutb npuBsiska nepemMeHHon yaansercs.

7.7.17 CTpeno4HbIn UHAUKATOP

OnemeHT KpyroBoi MHAUKATOp CO CTPErioYMHbIM yKasaTerieM MpefHa3HauyeH ANsi OTOGpaXkeHUs TeKyLero
3Ha4YeHUs1 napameTpa Ha [yroBoW Lwkarne. MonoxeHWe CTPenku NO3BOMSAET BU3yarlbHO OLEHMBATL OTKIOHEHWE
3HayeHWs1 NapameTpa OT 3afJaHHOro AuanasoHa B Ty WM WHYK CTOpOHY. Ecrnv 3HayeHue napameTpa MeHblue
3Ha4YeHWs1 Havana LKanbl — CTpernka (UKCMPYETCS HA MMHUMAarbHOM 3HaYeHUW, ecnu Bomblue 3HAYEHUs KOHLA
LUKarbl — Ha MakCUManbHOM.

[nanasoHsbl Wwkanbl KpyroBoro nHgukaropa:

ABapuHO HU3KMIN — OT Hayvana LWKarnbl 40 rPaHuLbl aBapuMMHO HU3KOrO AnanasoHa.
Mpepynpexpatolie HA3KMNA — OT rPaHULbl aBAPUAHO HU3KOMO A0 rPaHuLbl NPesynpexaaroLLe HU3KOro
OunanasoHa.

Ba3oBbIN — MeXay HU3KMMW U BbICOKUMM NpeaynpexaatoLumMm rpaHmuLamum.

Mpeaynpexpatolle BbICOKUIM — OT rpaHuLbl MpeaynpexiaroLle BbICOKOro 40 rpaHuLibl aBapumnHo
BbICOKOIO AManasoHa.

ABapuMNHO BbICOKMW — OT rpaHuLbl aBapuiHO BbICOKOrO Anana3oHa 40 KOHLUA LKarnbl.

[No6aBneHne aneMeHTa Ha 3KpaH
BbibepuTe n3 bubnmnotekn KOMNOHEHTOB 35IeMEHT CTpenoYHbIN MHAUKATOP N pasMecTuTe B paboyen obnacTu.
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30.00
20.00
10.00

0.00

50,00
40.00 | 60.00

CB0iCTBa CTPENoUHLIA MHOMKATOP
Bl
' BHEWHWIi Brg
Wabnox
Hanuuwe pona
Liser poHa
TonwwmrHa pami 1

Kpyr
Het

Liset pamku I (R-0,G=0,8=0]
TonwwmHa cTpenku 3
Liger cTpenku - [R=0, G=0, B=0]
TOAWMHE AMHWMW WKAALI 5

LigeT agapuiHOro guanasona . [R=255, G=0, B=0]

[] [R=255, G=255, B=255]

LiBeT npegynpexAatolLera ﬂrel:l [R=255, G=127, B=0]

Liset 6a3080r0 AManasoHa
TonwuHa Aenexmi Wkans! 1

JlAnHa OCHOBHLIX AeneHuiA 20
BrammocTs 3Hauenni wxane  fla

Pasmep wpudTa 16
Liser wpugra M R-0.G=0,8=0]
~  DaHHbie
7000 TWN NepemeHHOR LlenouncherHoe
Mepemernas < He BbibpaHa >
8000 Hauano wkansi 0
Koxeu wkansl 100
90.00 IpanMua asapwiAno Huskoro 4 10
I'panvua npegynpexaatowe Hi 30
100.00 panmua npegynpexaatowe si 70

panuLa aBapwiHo Beicoxoro ‘90
v NeneHwna

Konwuectso ocHoBHBix aeners 11

KonvuecTso A0NOAHUTENLHLIX 4
v KoopgwHate

X 47

¥: 21
v MMobegenne

BranmocTe
~ [Mpouee

Hmn
v Pasmeptl

WupuHa

Buicota
WaGnox
Bui6op BOpMaTa CTPEAOYHOTO MHAKKATOpa

< He BuiGpaHa >

200
200

B [R=0, G=255, B=0]

CTpenouHbIi MHAMKATOP

PucyHok 7.169 — OnemeHT Bu3yanusaumm CTpenoyvHbIn MHAUKaTop

HacTtponka cBoucTB

[na HacTporikn oTobpaxeHus anemeHTa CTPenovyHbIA MHAMKATOP Ha 3KpaHe npubopa AOCTYMNHbI cnegylowime

CBOWCTBA:
Movnna MapameT JdononHutenbHbIe
Py Y P OnucaHue BO3MOKHOCTY
Bi6op dhopmaTa anemeHTa:
LLlabnoH *  Kpyr;
* CEeKTop Kpyra

HavanbHbif N % Y
Mpu BLIGOPE yron HacTponka Ha4yanbHOro yrna anemeHTa Hrii?fnl?):::g ﬁ;ﬁ:ﬁ::':”

wabnoka ﬁe eMeLleHneM

CekTop KoHeuHbIi | HacTpoiika KOHEYHOro yrna anemMeHTa pemetLl
ron MapKepoB YrroB Ha none
Kpyra yro
3KpaHa
Hanuuwue doHa HacTpolika otobpaxeHusi poHa
. anemMeHTa
BH‘;‘::"" LiBeT choHa LiBeT 3anumBkn anemeHTa

TonwmHa pamku

TonwmHa KOHTYypa 3nemMmeHTa

LiBeT pamku

LiBeT KOHTYpa anemeHTa

TonwuHa CTpesiku

HaCTpOVIKa TOJLWWHbI CTPENIoYHOro
MHOWKaTOopa anemMmeHTa

LiBeT cTpenku

LiBeT cTpenoYHoro nHavkaTopa
anemMeHTa

TonwuHa NMHUK WKanbl

HacTtpolika TonwmHbl Ayru wkanbl

LiBeT aBapuiHoro
OunanasoHa

LiBeT aBapMHO BbICOKOIO Y HU3KOTO
AnanasoHoB anemMeHTa
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[dononHuTtenbHbIE

Mpynna MapamerT nucaHm
Py P P Onucauue BO3MOXHOCTM
LiseT npeaynpexagarowero |Liser npeaynpexnaoLe BbICOKOro U1
AunanasoHa HW3KOro Anana3oHOB 3rIEMEHTA
LiBeT 6a3oBoro AnanasoHa |LlseT HopmanbHOro avanasoHa
anemMeHTa
TonwwuHa aeneHnn WKanbl | 3HayeHWe TONWMHBI AeNeHui WKanb
anemMeHTa
OnvHa ocHOBHbLIX AeneHnn | 3HayeHne AnHbI OCHOBHBIX AENEHWIA.
3apaetcs B npoueHTax OT paguyca
OKPY>KHOCTW. [AnNnHa [ONONMHUTENBbHbLIX
JeneHui B ABa pa3a MeHbLUE AfUHbI
OCHOBHbIX A€NeHUi
BuanmocTb 3HaYeHui HacTpoiika oToBpakeHus 3Ha4YeHui
LwKanbl OCHOBHbIX AEMNEHNI LWKanbl 3NeMeHTa
Pa3smep wpudra Pasmep oTobpakaeMbix B arieMeHTe
3HadeHun wkanel: 16, 32, 48
LiBeT wpudTa LiBeT oToBpakaeMbix B 3afIEMEHTE
3HAYEeHNN LWKarbl
Bbi6op TMNa AaHHbIX NPUBA3aHHON
nepemMeHHOoMN:
. *  LIEeNOYNCNEHHOE;
Tun nepemeHHON e CnnaBaroLen 3ansaTon -
noaaepXnBaeT vuncna go Byx
3HaKOB nocne 3anaton (6es
OKpYrneHus)
MepemeHHasn K napameTtpy npussiabiBaercs
nepemeHHasi Ans otobpaxeHus
Ha4yano wkanbl Bbi6op 3Ha4eHnst Havana Lwkanbl
OaHHble KoHeu wkanbl Bbi60op 3HauYeHns1 KoHLUa LKanbl
MpaHuua aBapUnHO HU3KOIO | BbIOOP 3HAYEHNs rpaHLIbl aBapUNHO HocTynHble cnocobb
AuanasoHa HWU3KOro gnanasoHa Lukansbl BBOAA:
Mpanuua BbI6Op 3HaYeHWs rpaHnLb * KOHCTaHTa - BBOA
npeaynpexaatolle HU3KOro | npedynpexaaroLle HU3KOro AnanasoHa HMCIOBOTO
AvanasoHa wKanbl 3Ha4YeHus;
* rnepemeHHas -
Mpanuua BbiGop 3HaYeHs rpaHmLib I'IpEBﬂ3Ka
npeaynpexaarowie npepynpexaatoLLle BbICOKOro AnanasoHa nepemMeHHoi
BbICOKOro gouana3oHa LUKanbl
FpaHuMua aBapuMHO Bbib6op 3Ha4eHuns rpaHnLibl aBapuUnHO
BbICOKOro Anana3oHa BbICOKOIO AvanasoHa LKasbl
KonuuyecTso OCHOBHbIX | BBOJ KONUYECTBA OCHOBHbIX AEMNeHWi
neneHunmn Ha LwKane
OdeneHus
KonunuectBo BBoa konnyecTBa AONONMHUTEMNBHbLIX
OOMNONHUTENbHbIX AeNeHUN | eneHnin Ha wwkane
3HayeHne NonoXeHus anemMeHTa no ocu
X.
PacnonoxeHue anemeHTa
KoopawHa- onpeaenseTca koopavHaTtamu BepxHero | KoopanHaTtbl MOXHO
Thi X neoro yrna. OTc4eT koopanHat 3a4aTb NnepemMeLLeHneM

HauynHaeTcs ¢ 0 1 naeT cneea Hanpaso,
KOHEeYHOe 3HadYeHWe onpenensieTcs
pasmMepamu arieMeHTa 1 LUMPUHON
3KpaHa

obbekTa no nosmto 9KpaHa
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[dononHuTtenbHbIE
Fpynna Mapametp Onucahve BO3MOXHOCTM
3HayeHne NonoXeHWs ArieMeHTa Nno ocu
Y.
PacnonoxeHue anemeHTa
onpenensieTcsi KoopAMHaTaMn BEPXHEro
Y ne.oro yrna. OTc4eT koopanHaT
HaunHaeTcs ¢ 0 1 ngeT CBepXy BHUS,
KOHEYHOE 3HaYeHne onpegernsieTcs
pasMepamu areMeHTa 1 BbICOTON
aKpaHa
K napameTtpy npussisbiBaercs
MoBeneHue BuaumocTtb nepemeHHas Tuna Bool, koTopas
onpenensietT BUAMMOCTb 3rieMeHTa
OTtobpaxaeTcs B cnvcke MCNonb3yeMblX
Mpoyee Uma 3MEMEHTOB B [IEBOM YacTu pefdakTopa
BM3yanuaaumm
WuvpuHa LWnpuHa anemeHTa no ocun X Pa3mepbl anemeHTa
MOXHO 3afaTb
N3MEHEHEM rpaHuy
Pasmepbl obbekTa Ha none skpaHa.
BbicoTa BbicoTa anemeHTa no ocn 'Y Pasmepbl U3MEHSIIOTCS C
COXpaHeHueM nponopummn
1:1

Ocob6ble cocTosAHMA aneMeHTa CTpenoyYHbIn MHOUKATOP

Mpy onpedeneHHOM COYETaHUM HaCTPOEK 3MEMEHT MOXET MepeiT B HeBanugHOe COCTOsiHWE, MPU KOTOPOM
KoppekTHasa paboTta aneMeHTa 1 4OCTOBEPHOE 0TOBpaxeHMe AaHHbIX HEBO3MOXHbI.

Yalle Bcero Takue ycrioBusi MOTyT BO3HUKaTb MpU MpUBSI3KE NepeMeHHbIX K napamerpam Hauvano/KoHel, Likanbl,
lpaHuua aBapuiHO/NpedynpeXaaLle HU3KOro/BbICOKOrO JuanasoHa, Korga 3HayYeHWe MNepeMeHHoW B Xofde
NCMOMHEHMS NOTMKN NPOrpamMmmbl MEHSIETCS.

CoueTaHue HacTpoek MoBeaeHune anemeHTa CTpenoyHbIM MHAUKATOP
Hauyano wkanbl 2 KOHeLl, LKanbl . 0T06pa)KeH|/|e CTPEIKN CKPbITO;
* WKana, AeneHns 1 NoAnucK Ha LiKane CKpbIThl;
* 3MeMeHT oTobpaxaeTcs ¢ Npo3pavyHocTbio 50%
paHMUa aBapuUNHO HN3KOro gmManasoHa < Havano aBapuUHO HU3KNIN AnanasoH CKPbIT
LKanbl
paHuLa aBapuMiHO HU3KOrO AnanasoHa > KoHel, Wkarnbl | aBapuiiHO HU3KUIA Ananas3oH oTobpaxaeTcs Ha Bcel
wkane
IpaHuua npegynpexgaroLle HA3KOro guanasoHa < npeaynpexaarLe HA3KUN AnanasoH CKpbIT
Havano wkanbi
paHuMua npegynpexgatoLle HA3KOro AnanasoHa > npeaynpexaarLe HA3KUA Anana3oH oTobpaxaeTca Ha
KoHel, Lwkansbl BCeW LwKane
IpaHuLa npeaynpexaaroLLe BbICOKOro auanasoHa < npenynpexaaroLLe BbICOKMI anana3oH oTobpaxaeTcs
Havano wkanbl Ha BCeW LKane
lpaHuLa npegynpexaaroLle BbICOKOro guanasoHa > oTobpaxeHne npeaynpexaatoLle BbICOKOro gnanasoHa
KoHel Wwkansl CKpbITO
IpaHuLa aBapMIHO BLICOKOrO AnanasoHa < Hauano aBapuIiHO BLICOKUI Ananas3oH oTobpaxkaeTcs Ha Bcel
LKanbl wkane
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7 bubnuoteka

CouyeTaHue HacTpoek NMoBepeHune anemeHTa CTpenoYHbIN MHANKATOP
paHMLUa aBapUNHO BbICOKOro AnanasoHa > KoHel, aBapuUHO BbICOKMUIA AnanasoH CKPbIT

LKanbl

lMepeceyeHne (HanoxeHne) AManasoHoB OTobpaskeHne NPoNCXoauT CNOsIMU, BEPXHUE CIon

NnepeKkpbIBaOT HUXKHMWE:

* aBapWIHO BbICOKU (MepeKpbIBaeT BCe
ocTanbHble);

*  aBapWMHO HU3KUW;

* npeaynpexparoLle BbICOKUN;

* npegynpexparoLle HU3KMIM (NnepekpbiBaeTcs
BCEMM OCTarbHbIMN)

B cny4yae, ecnn 3Ha4deHue npuBA3aHHbIX MepeMeHHbIX nepecTtaeT COOTBEeTCTBOBATb YCIOBUAM, OMUCaAHHbIM B
Tabnuue BblLLe, CTpenO‘-lelﬁ WHAUKATOP aBTOMATU4YE€CKN BOCCTAaHaABITMBAET KOPPEKTHOE 0To6pa>KeH|/|e AaHHbIX.
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8 Paborta c npubopom

8 Pab6orta c npubopom

B HacTosiLeM pasgene onvcbiBatoTcs yHKUMKM paboTbl M KOHUrypauum npuéopa:

*  WNHdopmaums o npubope;

* Bpewms uukna;

» O6HoBneHne BcTpoeHHoro MO;
* HKOctuposka,;

» CwmeHa ueneow nnatopMbl.

8.1 Uudpopmaumsa o npubope

Ons nonyyeHus nHdopmaummn o NoakniodeHHOM Npubope crieayet HaxaTb KHOMKY |=_I| Ha NaHenu MHCTPYMEHTOB
unu BbIbpaTh B rmaBHoM MeHio Mpubop — UHdopmauums....

OTKpoeTCcsA OKHO C MHGOPMaLMen o MOAKMOYEHHOM Npubope:
Wudopmauma d
WH$ropmauma o npoekTe

BeiBpanHan mogens npubopa: MP200-24.2(4).%

WHdopmauna o nogenoderHom npubope

FonoBHOE YCTPOHCTBO:

Hasesanme nogrnwuennoro npunbopa: MP200-24.2(4)X

Bepcwa NO npubopa: V2.80

CpegHee sHaUEHWE BpeMeHH uukna: 1,00 mc

Foomnt- s g Twn 3akasHoro 3nemenTa N21: Axanoroswii
— Twn 3akasHoro 3nemenTa N22: Axanorossii

T e Tpynna anropuTma:

e Homep anropurma:

B Bepcua anropuTMa:

| T | pewa anrop

0o
B =

e

|

CK

PucyHok 8.1

WHpopmaLms o npoekTe:
+ BbIbpaHHas mogenb npubopa — mogens n Mogudmrkaums npubopa, BbIOpaHHbIE NPY CO34aHUKN NPOEKTA.

WHdopMauusa o nogknovyeHHOM npubope:

* HasBaHue nogkno4eHHOro npuéopa — mogerns U MoaMduKkauusa NOLAKIHOYEHHOTO NprMbopa;

* Bepcusa MO npubopa — Bepcus BcTpoeHHoro N0 noakntodeHHoro npubopa;

+ CpepgHee 3Ha4YeHUe BPeMeHM LUKIa — CPeLHUIN BPEMEHHOW MPOMEXYTOK BbINOMHEHUS onepauun B
nporpaMmme, 3aBUCUT OT CIOXHOCTU 3arpy>keHHoW nporpammel (CM. pasgen Bpems uukna);

* Twun 3aka3Horo anemeHTa Ne — TN BbIXOQHOIO 31eMeHTa NOAKMOYEHHOTO Npubopa (AUCKPETHBIN,
aHaroroBbIN);

+ [pynna, HomMep, Bepcus anropuTMma — 3Ha4eHusl, 3alaHHble Nonb3oBaTenemM Ang KOHTPOns BepPCun
3arpy)XeHHoM nporpaMmel B okHe CBeeHUs 0 NPOeKTe.

MHdbopmaumsa o npubdope BTOPOro NnoKoneHus
[lns npnbopoB BTOPOro NoKoreHns BbIBOAUMAs B OKHE MHOPMaLMS UMEET OTIINYKS.

NPUMEYAHUE
III Cnuncok npnbopos Ha HoBol nnatdopme cM. B pasaerne O nporpamme 1.
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8 Paborta c npubopom

WMudopmaums X

WMudopmauma o npoexte

BriGpannas mogens npubopa: MP205-230.1211.26.X.0

WMudopmaumna o nogenroverHom npubope

Hazsanwe npwbopa: MP205-230.1211.26
Bepcua MO npubopa: 1.11.4
3asoacKkon Homep: 101395250432183464
NPM Cnotl. HasBaxme Mogyna: —
MPM Cnorl. Bepcwa MO mopynsa:

MPM Cnot2. HasBaHWe MOQYNA: —
NPM Cnot2. Bepcwa MO mogyns:
Bpema ymkna: 5 mc

Cocroanwne nornkm: Pabora

WmA anropuTMa:

Mpynna anropuTMa:

Homep anropwrma:

Bepcwa anropuTmMa:

oK

PucyHok 8.2

MHdopmaLms o npoekTe:
* BbiGpaHHaa mogenb npubopa — Moaens 1 mogudukaums npudopa, BbibpaHHbIE NPY CO34aHMM NpPoeKTa.

MHdopmaLmsa 0 nogknoyeHHOM npubope:

+ HasBaHue npubopa — mogens n Mogudmrkaums nogkno4eHHoro npubopa;

* Bepcusa MO npubopa — Bepcusa sctpoeHHoro O nogkntodeHHoro npubopa;

+ 3aBoAcKOW HOMep — YHUKanbHbIV naeHTudumkaTtop npubopa, Tpebyerca ansa noaknoveHns kK OwenCloud;

+ [IPM Cnort. HazBaHue mogyns — mogernb U MogudurKaunst Mogynsi paclUMpPEHUs], MOOKIMHOYEHHOTO K
npnobopy;

* PM Cnort. Bepcus NO moayns — Bepcus BcTpoeHHoro MO Moaynsi paclumpeHusi, NogKMI0YEeHHOro K
npnbopy;

+ Bpems uukna — BpeMeHHON NPOMEXYTOK BbINOMHEHMS Onepauun B nporpaMmmMe, 3aBMCUT OT CIIOXHOCTU
3arpyeHHon nporpammbl (CM. pasgen Bpems uukna);

+ CocCTOsiHMe NOrMKN — OTOBpaXkaeT TEKYLLUUA CTaTyC BbIMOMTHEHWSI NOMNb30BaTENLCKON MPOrpamMmmbl;

* Wwm#A, rpynna, Homep, BEpCUA anropmtMma — 3HadeHusl, 3ajaHHble NoNb3oBaTenem A KOHTPOnsi BEPCUi
3arpy>keHHow nporpammbl B okHe CBejeHMs1 O MPOEKTE.

NMPUMEYAHUE
EI NHdopmauumsa o npubopax BTOPOro NoKoNeHNst MoOXKeT ObiTb pacluMpeHa pas3paboTymkamm npnbopos.

8.2 Bpemsa uukna

BpeMH LMKIa — 3TO BpeMA BbINONMHEHNA pa6oqero LMKna an6opa, a UMEHHO:

*  ONpPOC COCTOSHUS HU3NYECKNX BXOOOB Npubopa v KonmpoBaHMe NX 3HAYEHUIN B A4ENKN NamMATH;
» 0bpaboTka nporpammsi;

*  YTeHue/3anncb CETEBLIX MEPEMEHHbIX MPOrpamMmbl;

* 3anucb pesynbTaToB paboThbl NporpamMMbl B hnsndeckue Bbixogbl Npubopa.

Mo ymonyaHuio Bpemsi umkna pasHo 1 mc. Npubop noacTpavBaeT BpeMsi LMKNa B 3aBUCUMOCTU OT CIIOXHOCTU
nporpammei.

Ycnosusi yBENU4eHuna BpeMeHn Lmkna:

* BO3pacTaeT CNOXHOCTb anropMtMa (3agencTeoBaHo 6onbLuoe konnyectso b 1 makpocos);
* B nporpaMmme ncnosib3yeTcqd OonbLLOe KONMYecTBO CETEBbLIX nepemMeHHbIX;
* ucnonb3yeTcs 6oMbLIOe KONMYECTBO AMIEMEHTOB YNpPaBIeHNs AaHHBIMM C MOMOLLLIO aucnnesi npubopa.

Monb3oBaTenb He MOXET 3agaBaTb BpeMsi umkna. Ecnv npubop ocHalleH aucnneem, TO TeKyllee Bpems Lukna
MOXHO MOCMOTPETb B CUCTEMHOM MeH npubopa. Ecnu npubop nogknoyeH Kk K, To BpemMs uukna MOXHO
NOCMOTPETb B OkHe MHhopmaumsi o npubope.
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8 Paborta c npubopom

8.3 O6HoBNeHue BcTpoeHHoro MO

O6HoBneHue BcTpoeHHoro MO B npubope

Ecnu ana nogkntoueHHoro npnbopa BbinyLeHa HoBas Bepcus BCTpoeHHoro MO, To Bo BpeMsi 3arpy3kv nporpamMmmbl
B Nnpmbop ByaeT npeanoxeHo o6HoBUTL BCTpoeHHoe [MO:

Owen Logic >

[laHHas BepcuA BHYTPEHHETO MPOrpaMMHOre obecnedeHns NOAKAKUYEHHOTO
npubopa "TIP200-24.5.X" He nofaepxueaetcal HeoBxoaumMo 0BHOBWTL
@ nporpaMmMHoe ofecnedeHe npyMbopa Ao Bepcum 2.76.

XoTWTe 3aMycTMTb NPOLECC CMeHbl NPOLWMBKM ! MToIs308amensckas NpoepamMmMa
Bydem 3anucaHa cpasy nocae obrHoaneHua 0.

PucyHok 8.3

[ns 3anycka o6HoBneHus BctpoeHHoro O cnegyet HaxaTb kKHoMNKy Aa.

Bbe3 o6HoBneHus BctpoeHHoro MO nporpamma He ByaeT 3arpyxeHa B npubop.

O6Hoenenme ecTpoeHHoro MO npwBopa 4o sepcvm 1.7.24

BHumMaHKe!

MNpwW NpepsiBaHK Npouecca 3anvck scTpoeddoroe NO (nponagadve
nMUTaHWA, obpbIB CBA3KM W/MNK Ap.) Ha Npubope oCTaHeTCA Texyllee
BcTpoeHHoe MO! B cnydae HeyaadHoro oOHOBAEHUA MNK cOCA NOBTOpUTE
ee cHoBa. MNpw noeTopHom cOoe oOpaTMTeCs B TEXNOAAEDHKY.

16% OTtMeHa

PucyHok 8.4

PaspbiB cBs3un mexay MK n npubopom BO Bpems OBHOBNEeHUS npuBeAeT K MoBpexaeHuto BcTpoeHHoro MO u
HepaboTocnocobHocTn npubopa. [Ons BoccTaHoBneHwus paboTocnocobHocTn npubopa cnegyeT MNOBTOPUTH
onepaumio.

BoccTtaHoBneHne noBpexaeHHoOro BctpoeHHoro NO npnbopa
[nsa BoccTaHoBNeHMs noBpexgeHHoro BctpoeHHoro N0 cneayert:

1. Ecnwn npnbop ucnpaseH, TO NEpPEBECTU €ro B PEXUM 3arpysumka (CM. pykogoocmeo o sKchyamauyuu
npubopa).

2. B rnaeBHom meHto BbibpaTh Mpnbop — O6HOoBNEHne BcTpoeHHoro MMO.
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8 Paborta c npubopom

BeiGepwTe ycTpoAcTED

MNpwBop | Mogyne

YTpoWcTED
MnP110-24.80 4P
MnP110-24.80 4P
MNP110-24.80.4P-Y
nP110-220.80%¢ 4P
NnP110-220 309 4P-Y
MnrP110-24. 120 8P
NP110-24.120.8P-4
NP110-220.120% 8P
MNP110-220120 8P-Y
MP-Kir
MP114-224 8044 4P

MP114-224 8044 4Pooce-H

Bepcun s
183
283
283
283
283
283
283
283
283
1.04
114
314

PucyHok 8.5

O6HoBneHue BcTpoeHHoro MO moaynsa pacwmvpeHus

Ecnu k npubopy nogknioyeH Moaynb pacluMpeHus U Ans Hero BbinylleHa HoBasi Bepcusi BCTpoeHHoro MO, To Bo
BpPEMs 3arpy3ku nporpamMmmel B npnbop 6yaet npeanoxeHo o6HoBUTL BCTpoeHHoe MO moaynsa paclumpeHmst.

3. B oTkpbiBLIEMCS OKHE Ha BKknagke Mpubop BbiOpaTh Mogens n Mmoandukauuio.

BcTtpoeHHoe MO ans moayns pacwmpeHnst 0GHOBNSIETCA MO aHanorum ¢ npuéopom.
[na camocTosiTENbHOrO 0GHOBNEHNSA BCTpoeHHoro MO moayns paclumMpeHnus crneayet:

B rmaBHOM MeHto BbiGpaTh Mpubop — O6HoBNeHMne BcTpoeHHoro MO.

Buifepure ycrpoiicTeo

MpuBop || Moayns

Homep cnoTa:

YCTpOWCTED
MPM-24.1
MPM-2201
MPM-220.3
MPM-24.3

o

1)

BepcuA
1.01
1.01
1.02
1.02

PucyHok 8.6
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4. Haxatb KHOMKY BblﬁpaTb. HauHetcs npouecc 3arpy3ku, no OKOH4YaHUM cuctema BbiBEOET coobuieHne o
pesynbratax 3arpysku.

Ecnu BbiweykasaHHbIM cnocob He cpabaTtbiBaeT, TO Heobxogumo o3HakomuTtbesa ¢ n. 10 FAQ wnn obpaTtntbes B
CepBUCHBIN LIeHTp koMmnaHun OBEH.

2. B oTkpblBIEMCH OKHe Ha Bknagke Moaynb cnegyet BoibpaTs Mogudmkaumio n Homep crota.


https://www.owen.ru/catalog/programmiruemie_rele/info/18

8 Paborta c npubopom

3. Haxartb kHonky Bbl6paTb. HauHeTcsa npouecc 3arpy3ku, No OKOHYaHUM CUCTEMA BbIBEET COOBLLEHME O
pesynkTaTax 3arpysku.

Bo BpemMA obHoBnEHMS cnenyet He npepbiBaTb Nogavy NnuTaHunA Ha an6op n Moaynun paclumpeHus.

Ecnun B npnbop 3arpyxaercs nporpamma 6e3 nogkm4eHHOro Modyns pacluvmpeHus, BO3MOXHa cuTyauus, Korga
BHyTpeHHee 1O npubopa 1 moayns pacwmpeHns OyayT UMeTb HECOBMECTVMbIE Bepcumn. OTO NPUBELET K CUTyaLuu,
4YTO Ha Moayne paclmpeHns bygeT nHavumposaHa ABapua. [insg yctpaHeHnss ABapum criegyet NnoBTOPHO 06HOBUTb
BcTpoeHHoe 10 mogynsa paclumpeHus.

8.4 OcTnpoBKka
CD NPEQYNPEXOEHVE

HeobxogumocTb nposeneHnda CTUPOBKK onpeaenAdAeTca No pesynbratamM NoBEPKU an60pa N OOoImxHa
npon3BoAnUTbLCA TOJ1bKO KBaJ'II/Iq)I/ILI,I/IpOBaHHbIMI/I cneunannctaMmm MeTpornorn4eckmnx CJ'Iy)K6,
OCYLLECTBNALWMNX 3TY NMNOBEPKY.

BHUMAHUE
Al KOcTmpoBky npubopa cneayeT BbINOMHATL TONMbKO B COOTBETCTBUM C TpeboBaHUsIMU pykogodcmea o
aKcryamauyuu npubopa. PekomeHayercs He NPOBOANTL KOCTUPOBKY CAMOCTOATENbHO 6€3 JOIMKHBIX 3HAHWUIA
N KBanudukaumm n oopatntbcs B cepBUCHbIn LeHTp OBEH. HenpaBunbHas oCTMpPOBKa NpuBEOET K
HEeKoppeKTHoN paboTte npmnbopa.

[ns 3anycka 10CcTMpoBKM criegyeT BbibpaTh B rmaBHOM MeHto Mpubop — KOcTupoBka BxoaoB/BbIXOAOB. ...

Mepen Hayanom CTUPOBKM NOSABUTCS MEHIO BbIGOopa Mofenu u Mmoamdukaumm npubopa.

BriGop ycTpoicTea >

Brifepute yTpoiicTED ANA KCTUPOBKK:

MP200-220.2{4).% -

0K CTmena

PucyHok 8.7

[anee B OTKpbIBLLEMCA OMaNoroBoM OKHe cnenyet Bbl6paTb HOCTUPOBKY:

e aHanoroBbIX Bxogos 8.4.1;
* aHanoroBsbIX Bbixoaos 8.4.2.

Brifop znemenTa >

BriGEpWTE 3NEMEHT, KOTODLIA XOTWTE OTHIOCTMROESTE:

AHANOroOBLIE BXOOLI
Ll eMKHMTE H3 3TOM 3MNEMEHTE, S0NM XOTHTE OTHICTHR OB Th
AHanoroeble EXOOLI.

™

AHaNOroBLIE BLHIXOObI
|.|.|F_‘.I"IK HMTE H3 5TOM SMEMEHTE, SCNM XOTHTE OTBHCTHROBATE

- dHaNOroBblE BBIXOABI.

OTtmena

PucyHok 8.8

Ecnu B npubope 3anyLieHa nporpaMmMa, TO BO BPEMS OCTMPOBKW OHa OCTaHaBMMBaeTCcs — Ha aucnnee npubopa
oTobpaxaetcsa Hagnuck NMporpamma LOGIC: OctaHoBneHa.

8.4.1 OcTupoBKa BXxoaoB

fOCTMpOBKa aHanoroBbixX BXoaoB
[ns ocTMpoBKM BXOOOB CreayerT:
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1. B guanoroBoM okHe CTUPOBKM BbibpaTe AHanoroBble BxoAbl. OTKPOETCS OKHO HACTPOMKM.
2. B okHe HacTponku BbIGpaTh Tun gaTymka.

4. 20mA -

4000 Om
4. 20mA
0..10B

PucyHok 8.9

3. BeecTu napameTpbl NOAKMIOYEHHbIX K BXOA4aM 4aTYMKOB.

HacTpolika napametpos >

BxogHble NapaMeTphl

Tvm gamika: 4 70 mA -
HuxHaa rpaHiua Toka, mA 5
CpenHes sHayeHWE Toka, Mm~A 12
BepxHAR rpaHvuEa Toka, M4 19
MNoctoAHHas epemern duneTpa, (060 cex): 1
Hormunan erewrero pesucTopa, (45-50 Om) HE MCNoNE3YETCA
COpocuTh HACTp OfkK Beifop kanana:  Boe kaHane -

Hazag Ctmena

PucyHok 8.10

4. Ecnn Heob6xoaMmo BOCCTAHOBMUTbL 3HAYEHUA MO YMOSYaHMIo B MONsSIX BBoAA, TO cneayet Haxxate CoOpocuTb
HACTPOMKMN.

5. B Bbinagatowiem meHo Bbl6op kaHana BeiGpaTh HOMEp BXxoAda AN HAaCTPOWKM B COOTBETCTBUM C
BBeJEeHHbIMY napameTpamMu u HaxaTb [anee.

Boe kaHane: -

Boe waHane
Kanan 1
Kanan 2
Kanan 3
KaHan 4

PucyHok 8.11

6. BbInonHWTb garnbHelne yka3aHus Mo YCTaHOBKE MOSIOXKEHUs nepemMblyek B npubope.
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EHMMAHIE!

pod
2468
I —
1357
Hasan Ommera

NMPUMEYAHUE

[i]

PucyHok 8.12

YcTaHoBKa nepemMbliyeK onncbiBaeTcA B pyKoeodcmee o 3Kcnnyamauyuu np|/|6opa.

7. Ha toctnpyemble Bxoabl noaaTb CUrHarbl ¢ TpebyembiMU XapakTeprucTUKamu.

H]CTHFIDEI(E EXOA0E

ot
BrINONHWTE CNEQYHWMWE WATW;
1. MopakTe ka aHanoroesle Bxoan Tok 5,000 MA.
2. [nA npogonsesa Npouecca OTHPOBKM HaxMKUTE KHonky "danee”.
Ctmena

PucyHok 8.13

8. [locne tocTMpoBkM nosiBUTCA coobLeHue 06 ycnewHoMm 3aBepLueHuu. lNporpamma npubopa 6yaet cHoBa

3anyuleHa.

mCTHpOBKa EXOA0B

HOCTMpOBKa NpOBEeHa YCnewHo!

Hazan OTmeHa

PucyHok 8.14

KOctun poBKa KOHOYKTOMETPU4eCKUX BXo40B

Ons IOCTUPOBKM BXOO0B crenyeTt:
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1. B gunanoroBom okHe oCcTUpPOBKM BbibpaTh KoHaykToMeTpuyeckue Bxoabl. OTKPOETCS OKHO HACTPOMKM.
2. B okHe HacTpoliku BbibpaTb U3mepsieMbi curHan.

3. Baectu 3HadyeHue MocTosiHHOW BpeMeHU hunbTpa.

Beibop napamepos HOCTUPOBKK X
MapaMeTphl OCTHPOBKK

Wsmepremeiit curHan: 0,5..1000 kOm (2000...0,002 mkCw)w (i)

MocToaHHaA BpeMer dunsTpa, (0.1-60 cek): 1 @
CGpocus napameTps! OeposaTs: Bxoa CDM1 (Kawan 5) * (D
Hasan Nanee OtMena

PucyHok 8.15

4. Ecnu Heo6xoanmMo BOCCTaHOBUTbL 3HAYEHUS MO YMONYaHMUIo B MonsiX BBoAa, To cneayeT Haxatb CopocuTb
HaCTPOWKMW.

5. B Bbinagatowem meHo KOcTupoBaTtb BbibpaTb HOMepP BXoAa A4Sl HACTPOWKN B COOTBETCTBUM C
BBEAEHHbIMW NapameTpamu 1 HaxaTb [anee.

6. B okHe BbibOpa napameTpoB HOCTMPOBKM 3a4aTb TOHYKM FOCTUPOBKU.

Brifop naparepon CTAPOEKIA b4

Auanasost 5. 1000 )l (2000 0,002 W)

BpuHAR TORME OO TADONA, K0 | =] @

CRRAHAR TR K TAgamm, @l 15 @

HARHAR FOUEl KETHPOBKH, KO 100 @

Mpaarsason 05,5 k0w (2000, 200 weCid)

BepeHAR Torea KCTHRO A, 00w (] @

LpEQHAR TORKA K TADDENA, WOk | 1.5 I:Z:I

HAMWAR TOUKS JOCTHRODKK, KDW: | -] | @

Hazaz Nanas EI-II-Z'.-HE\\E"'

PucyHok 8.16

7. KiocTupyembiM BXoAaM NOAKIMIOMUTL CUrHArbI CONPOTUBIIEHUSI C TPEOyeMbIMU XapakTepUCTUKaMM.
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K TR OBE B0 *

Hanc T e SO Iy HHIpSE e e

1. TIEVRN T ReTAA IR T s ORNTY COTPOTHENESE & WD
2 [ina mpopomssHea DPOQSCIA DCTEROEKH HESHETE KHONDY " amee™
Llanss 1 Dreesng

PucyHok 8.17

8. T[locne 1cTUpoBKM NosiBUTCS coobLLeHUe 06 ycrnellHoM 3aBepLueHuu. Mporpamma npubopa GyaeTt cHoBa
3anyLueHa.

HOCTMPOEBKa BXOA0B X

HOCTMpOBKa NpOBEeHa YCnewHo!

Hazan OTmeHa

PucyHok 8.18
8.4.2 OcTupoBKa BbIXo4oB

Ons IOCTUPOBKU BbIXO40B CrenyeTt:
1. B ananoroBom okHe HOCTUPOBKU Bbl6paTb AHanoroBble BbIXoAbl. OTKpOETCﬂ OKHO HaCTPOVIKM.

2. B okHe HaCTp0I7IKI/1 Bbl6paTb TN KCTUPYEMOro BbIXOOHOIo CUrHana:

*  [nckpeTHbIl;
* AHanoroBbli, HaMNpPsHXEHWE;
¢ AHarnoroBbIi, TOK.

BeiGepuTe TWNBI 3aKa3HbIX BBIXOAHBX 3NEMEHTOE bt
Aranoroeeli Bemon N21 - AHanoroBeIl, HANPAXKEHWE -
AHanoroeell Bemon NEZ2  AHanorosbIl, ToK -

Hazan CTMeHs

PucyHok 8.19

3. VamepuTb BENUYMHY NOAAHHOMO Ha BbIXOA cUrHana. Homep Bbixofa ykasaH B MpaBoM BEPXHEM YIT1y OKHa.
BBecTu 3HaueHuWe B none BBoaa U HaxaTb fanee.
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8 Paborta c npubopom

I‘GCTMFIDEKE MHUHWMANEBHOTD 3HAYEHWNA X

Bexog AO1

LWar 1.Ha ebixoa nogak{o) HanpAxeske nopAaka 1B, MEMepbTe BENMYKMHY
BLIXOOHOrO CMIHaNa M BEEAMTE B COOTEETCTEYIOWES None,
[nA NpogormeHa HaXMKUTE KHonky " danee”.

MsmeperHoe sHaveHWe: 1.05

Hazan Lanee Otmena

PucyHok 8.20

4. AHanornyHo N3MEPUTb N BBECTU 3HAYEHUA ONA BCEX TUMOB CUTHaNoB.

5. TMocne HOCTUPOBKU MNOABUTCA coobuieHne 0b yCneLwHOoM 3aBepLUeHnn.

|'OCTMp0EiKa EbIX0O0B X

HOCTMpOBKa NpOBEeHa YCnewHo!

Hazan OTmeHa

PucyHok 8.21

8.5 CmeHa ueneBou nnatgopmbl

®yHkumMa CmeHa ueneBor nnartdgopMbl NpegHasHayeHa Ansi MepeHoca MpoekTa Ha Apyryld MoanduKalumio
npmnbopa, unu npubop Apyron IMHENKK, Mexay npnbopamm 0gHOTO NOKONEHUS.

CmeHa Leneson FIJ'IaTd)OprI npouncxoguT no cnegyrowmm npaBunam:

XOIICT aBTOMaTUYeCKM NoacTpanBaeTcs Nog U3MeHeHe KoNM4ecTBa BXOA40B/BbIXOAO0B;

HaCTpPOEHHOEe Nofb30BaTeneM pacnosioXeHne BXo40B/BbIXO4OB ocTaeTcs. HoBble BXoAb! 1 BbIXOAb!
[06aBnAKTCA Nocre yxe CyLeCTBYIOLLMX BXOA0B/BbIXOA0B UCXOQHOMO NPOEKTa;

CBS13M BXOO0B/BbIXOAO0B, Y KOTOPbIX U3MEHUIICA TUMN AAHHBIX, Pa3pbIBaOTCS;

€CIV KONMYECTBO BXOO0B/BbIXOA0B YBEMNMYNBAETCH, HO TUM AaHHbIX MCXOQHOro Habopa BXxO40B/BbIXOA0B HE
N3MEHSETCS, TO CBSA3M OCTaloTCH;

€CIN1 KONMUYECTBO BXOO0B/BbIXOA0B YMEHbLLUAETCS NO CPABHEHMIO C UCXOA4HBIM, TO CBSI3W yAarneHHbIX BXxog0B/
BbIXOAOB pa3pbiBalOTCH;

ecnu B ncxogHowm nnatcopme 6binm gobaBneHbl MOgYNM paclUMpPeHusl, TO OHM NEPEHOCATCS Ha HOBYHO
nnartdgopmy, CBsI3n Ans HUX ocTatoTcs. B cnyyae oTcyTCTBUS BO3MOXXHOCTU NOAKITIOYEHNST MOAYNS
paclumpeHus K npnbopy, Ha KOTOPbIA MOET NEPEHOC NPOEKTa, OTKPOETCS OKHO C MHpopmauwmer o6 yaaneHun
CBsI3el C NepeMEHHbIMU, MPUBA3AHHBIMU K MOAYNSIM pacLUMpeHus;

HaCTPOWKN aHaNoroBbiX BXO4OB/BbIXOO40B NEPEHOCATCS (MPU HANMYMKM aHarNoroBbIX BXOA40B/BbIXO40B Ha
npmnbope, Ha KOTOPLIN MAET NEPEHOC NpPoeKTa);

NHTepdEeNncoI CBA3N NepeHocaTcs 6e3 nameHeHu. B crniyyae oTcyTCcTBUSA Nogaepku nHTepdenca y
npubopa, Ha KOTOpbIN MOET NEPEHOC NPOEKTa, OTKPOETCSA OKHO C MHdopMaLmen ob yganeHum nitepgenica,
CETEBbIX NEPEMEHHbIX U CBA3EW C HUMU;
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8 Paborta c npubopom

* BCe 9KpaHbl C HACTPONKaMu NePeHOCATCA M3 O4HOM LieneBon nnatdopmel Ha Apyryto. B cnyvae oTcyTcTBUSA
3KpaHa y npmbopa, Ha KOTOpbI NOET NEPEHOC NPOEKTA, OTKPOETCSI OKHO C nHdopMaumen ob yganeHum
CBsi3el C NepeMeHHbIMU, MPUBA3aHHBIMU K 3rieMeHTam BU3yanu3sauuu;

NMPUMEYAHUE
El Mpun cmeHe ueneson nnatgopmel ¢ MNMP225 Ha NP205 6yaeTt BbinonHeHO MmaclwTabupoBaHme
3M1EMEHTOB BU3yanu3auum NpornopLuoHanbHO N3MEHEHWIO pa3MepPOB 3KpaHa.

Mpu cmeHe ueneson nnatdopmel ¢ [NP205 Ha MP225 anemeHTbl BU3yanu3auum nepeHocaTcs 6e3
mMacLTabupoBaHus.

* BCe NepeMeHHble NepeHOCATCS U3 04HOM Leneson nnatopMbl Ha Apyryto. Ecnn B npoekTe ecTb NnpuBAska
nepemMeHHbIX K napameTpam, He CyLLeCTBYIOLWMM B Npubope Ha KOTOPbIN MAET NEPEHOC NpoekTa, TO
OTKPOETCS OKHO C MHpopmauwmer 06 yaaneHun cBsizen ¢ nepeMeHHbIMU, NPUBSA3aHHLIMU K AaHHBIM
napametpam;

* ecnu uenesas nnargopma, Ha KOTOPYH OCYLLECTBIISETCA NEPEHOC NPoeKTa, He NoAAePXKNBaeT
yHKLUMOHanbHbIe BoKKU, cogepXallnecs B UCXOQHOM NPOEKTe, NOSIBUTCA UHGOPMALIMOHHOE OKHO C
yBeAOMIeHMeM O HeOOX0AMMOCTUN yaaneHnst pyHKUMOHaNbHbIX GIIOKOB.

[nsa cmeHbl ueneson NnaTtdopmbl cneayeT:
1.  OTKPbITb NPOEKT, KOTOPLIN HY>KHO NEPEHECTM Ha Apyron npubop unm Apyryto mogudmkaumo npmdopa.

2. BblbpaTb B MeHo ®ann — CmeHa ueneBsow nnatdgopmbl. Owen Logic NpeanoXunt coxpaHuTb NPOEKT
nepepg cMeHown nnatgopmebl. [lanee NossBUTCA MEHIO CO CMIMCKOM AOCTYMHbIX ANS CMeHbI NnaTgopmbl
npmbopos 1 moanduKaumn:

Buibop Mogenu [MP200-220.1.X] — O X

nP200 Xapaxrepuctuku
—_— MogayneHoe nporpamMypyemoe
—— pefe € ABYCTPOUHBIM aVcnieem * MOHOXPOMHBIN ABYCTPOUHEIF rpaduueckmii aucnnei no 16 cumeonos. MNoanepxka KUPUAAWLL! M NATHHALLLL.
+ 6 MeXaHNUYeCKMX KHOMOK C BO3MOXHOCTBH) MOAL20BaTENLCKOW HACTPORKN.
* 2 NOAL30BATENLCKUX CBETOAMOAA
_ ne100 " "
= sl + YBenuueHWe uncna BXo0B U BbIXOAOB C MOMOLLI0 Moayneii paciumpenus [MPM (g0 2 moayneit)
g I;g;n:amoe nporpaMMupyemoe b m ] 1 + [lo 2-x wHTepgeiicos RS-485, pexwvim Master/Slave, Modbus RTU
R + Yackl peanbHOro BpeMeHw
=] + BcrpoeHHbI nctouHuk nuTaHua =24 B ana nutaHusa 4aT4nKOB C aHaNOroBbLIM BbIXOA0M (B MOAWDUKALIMAX Ha
npP102 230 B c aHanorosbIMm1 BXOAaMM)
=50 Moay/IsHOE NpOrpaMMMyeoe + USB-nopt — ans nporpammmpoBanua (miniUSB-BxoauT B KOMMAeKT)
— pene ¢ BbICOKOM MACTHOCTEID « lanbBaHWuyeckan passaska: Bxogos no 2830 B
KaHanoe BECAR/BbIBOAA

Wnn12o Mogudukauumn

-~ CYMBONbHAA NPOTPAMMUPYEMaR MCKPETHeIE VICKDETHblE | AHanorosble | AHanorosbie
porp Py Mopauduraums MwTaHue Aucxp: Auckp

e} WnTepdeiic!
plllll naHenb onepatopa EXOAbI BBIXOAbI EX0AbI EIXOABI

MP200-220.1.X 230 8 6 0 o £o 2 RS485
MP200-220.2(4).X 230 8 3 4 2 10 2 RS485
MP200-220.21.X 230 8 6 0 o 1o 2RS485

MP200-220.22(24).X 230 8 3 4 2 10 2 RS485

‘ Co3pats ‘ | OTmeHa ‘

PucyHok 8.22 — OkHo BbIGOpa Mogenu

3. Bbibpatb npnbop n moamndmrkauuio, Ha KoTopbii BygeT nponsBedeHa cMeHa nnatgopmbl. HaxkaTb KHOMKY
OK.

4. TlpoBepuTb 1 BOCCTaHOBWTbL Pa3opBaHHbIE CBA3M, €CN OHM eCTb. PaboTy nporpaMMbl MOXHO NPOBEPUTL B
CumynsTope.

5. CoxpaHuUTb U3MEHEHHbIN MPOEKT.
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9 PacwupeHus

9 PacwwupeHus

PaclumpeHns ncnonb3yoTes AN co3aaHus CroXHbIX NPOEKTOB U MX MHTerpauumn ¢ ApyruMu cepBucamm KomnaHum
OBEH.
PacwupeHns B Owen Logic:

+ Mactep TupaxupoBaHus 9.1. C nomowbto Mactepa TUpaXXMpoBaHUA MOXHO 3arpy3ntb NporpaMmmMy B
npubop 6e3 ydactua Owen Logic 1 3aWwmTuThb €e OT KONMPOBaHMS;

» Okcnopt yctporictea B OwenCloud 9.3. lNMo3BonsieT 3kCnopTupoBaTh KOHOUIypaLuto CETEBLIX NEPEMEHHbIX
ans onpoca B obnayHom cepsuce OwenCloud;

» Okcnopt yctporictea B OPC 9.2. [No3BonsieT aKkcnopTUpoBaTb KOHPUIypaLmMo CETEBbIX MEPEMEHHbIX ANs
onpoca B Owen OPC Server.

YcTtaHOBKa pacluMpeHun
[ina ycTaHOBKM paclunpeHunii cnegyert:
1. B rnaBHOM MeH0 BblbpaTb PacwumMpeHns — YnpaBneHue pacliMpeHUsiMu.

OwenLngic
®aAn Bua Npubop Cepewc Hactpoiky | PacllMpeHnA Momows

D D E] @ fn.,:l .GI ¥npagnenme pacMpeHHRMA l}- Ctrl +Shift+P g

— Cozname macrep THRANHDOEAHWA
%l MNaHenk NepeMeHHbIX Cxema

PucyHok 9.1

2. B okHe PacwmpeHunsa oTMeTUTL ranoykon Heobxoammble pacluMpeHust.

Pacwmpenus — O >

Bce YCTaHOBAEHHbIE OBHOBNEHWA

BLibpaTh BCe . YcraHoBUTH

MacTtep TMpaxupoBaHua v1.23.159

MnarvH cosgaeT w3 npoekta Owen Logic mactep TwpasxwupoBanwa. Mactep
TUPaXWPOBAHUA - WCMOAHAEMbIA Gaiin Ana 3arpysky CO3AaHHOK nporpammel B
npuGop Bes Owen Logic. MacTep TupaxMpoBaHwa By4eT NoneseH, eci HeoBXoaumo
nepenatb NPOrPaMmMy He PacKpbIBas «WCXOAHMKW» MW AnA 0BHOBNEHWS NPOTrPamMMBbl
Ha Nprbope HeKBaNMULMPOBAHHbLIM NEPCOHAN0M.

OPC-cepeep 3kcnopt v1.13.7

MnarvH 3KCNoOpTUpPYeT ceTeBble NepemeHHble W3 npoekta Owen Logic 8 OBEH OPC-
cepBep. IKCNOPT COKPaTWMT BpemMa HacTpoiky OPC-cepeepa, eCv 3HaYEHWA NepeMeHHBIX
3anporpaMMMpoBaHHOrNO YCTPORCTBa ByayT nepesasateca B SCADA-cucTemy.

JkcnopT ycrpoictea B OwenCloud v1.15.17

MnarvH CoOKpaTMT Bpema Ha Aobaenedwe npwbopoe B  OwenCloud. [MnarvH
3KCNOPTMPYET CeTeBble NepemenHble U3 npoekta Owen Logic B dopmat napameTpoe
ana OwenCloud (dain *json). 3atem napameTpol aobaenawotca B OwenCloud npw
NOMOLLW GYHKLMKW ‘3arpysuTe 3 JSON'.

PucyHok 9.2

3. HaxaTb KHOMKYy YCTaHOBUTb.

Uepes HeKOTOpOEe BpeMsl MOSIBUTCS cuUrHan o6 ycneLuHon yCTaHOBKE B BUAE 3eMeHOMN rarnoykm HanpoTus

BblGpaHHbIX pacLUMPEHNIA v

5. Tlocne 3akpbiTnsi okHa PaclumMpeHus NnosBuTCA AnanoroBoe okHo nepesanycka Owen Logic.
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Mepesanyctute Owen Logic X

Ebinv npowseefeHdbl M3MeHeHwA. [lna Toro, uToBel M3MEHEHWA BCTYNWAW B Clay
Heobxoanmo nepesanyctuTe Owen Logic. MNepesanyctTe celuac?

Na | | Het

PucyHok 9.3

Mocne nepesanycka Owen Logic paclumpeHnst ByayT roToBbl K MCNOMb30BaHUIO.

NMPUMEYAHUE
El Ecnu paclwmpeHusa He ycTaHaBnNuBaroTCcs, cnegyeTt NpoBepuTb OTKPLIT N nopT 8084.

YpnaneHue pacwmpeHnmn
,D,J'Iﬂ yoaneHua pacmpeHnda cnegyert:

1. B rnaBHOM MeHI0 BbiGpaTh PaclumpeHnsa — YnpaBneHue paclumpeHusiMu.

2. B okHe PaclumpeHnus Haxarb Ha KHOMKY 2% HanpoTVB HEOBXOAYMOTO PacLUMPEHNS.

Pacwmpenus — O >

Bce YCTaHOBAEHHbIE OBHOBNEHWA

B/ BLifpaTh Bee . YcraHoBWTh

+| MacTep TMpaxWpoBaHwWAa v v1.23.159 | X

MnarvH cosgaeT w3 npoekta Owen Logic mactep TwpaxwpoBanwa. Mactep
TMPaXWPOBaHUA - WCMOAHAEMbIA Gaiin Ana 3arpysku CO3AaHHOW nporpammbl B
npubop Bes Owen Logic. MacTep TupaxMpoBaHwa By4eT NoneseH, eci HeoBXoaumo
nepefatb NPOrpPaMmMy He PackpblBas «WCXOAHMKW= WMAWM AnA 0BHOBAEHWA NMPOrPamMMebl
Ha Nprbope HekBaNMdULMPOBAHHbLIM NEPCOHANOM.

OPC-cepeep 3kcnopt v1.13.7

MnarvH 3KCNoOpTUpPYeT ceTeBble NepemeHHble W3 npoekta Owen Logic 8 OBEH OPC-
cepBep. IKCNOPT COKPaTWMT BpemMa HacTpoiky OPC-cepeepa, eCv 3HaYEHWA NepeMeHHBIX
3anporpaMMMpoBaHHOrNO YCTPORCTBa ByayT nepesasateca B SCADA-cucTemy.

JkcnopT ycrpoictea B OwenCloud v1.15.17

MnarvH CoOKpaTMT Bpema Ha Aobaenedwe npwbopoe B  OwenCloud. [MnarvH
3KCNOPTMPYET CeTeBble NepemenHble U3 npoekta Owen Logic B dopmat napameTpoe
ana OwenCloud (dain *json). 3atem napameTpol aobaenawotca B OwenCloud npw
NOMOLLW GYHKLMKW ‘3arpysuTe 3 JSON'.

PucyHok 9.4

3. HMKTOFpaMMa yAaneHuna CMeHUTCA Ha NUKTOorpaMmMy yCTaHOBKWU.

4. Tlocne 3akpbiTus OkHa PaclumMpeHunsa nossuTcst ouanoroBoe okHo nepesanycka Owen Logic. Nocne
nepesanycka Owen Logic yganeHHble paclumpeHus nepectaHyT ObiTb 4OCTYMNHbIMU B IMTABHOM MEHIO.

9.1 MacTtep TUpaxnpoBaHus

MacTtep TupaxupoBaHMs NO3BONSET co3gaBaTb U3 npoekta Owen Logic chann, cogepxawmin BHYyTpu cebs
nporpaMmy, ¢ pacLUMpeHNeEM:

*.exe — ans OC Windows;
* dll — pna OC Linux.

C nomolLLblo ghaitia MOXHO 3arpy3nTb Nporpammy B npuGop 6e3 yyactus Owen Logic.

A BHUMAHUE

TupaxvpoBaTb NporpamMmmy MOXHO TONbKO MeXAy OAUHAKOBLIMU Moaudukauusmmn npubopa.
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9 PacwupeHus

Pesynbrat 3anucu nporpamMmbl B MPUOOP C MOMOLLbI MacTepa TUPaXMpoBaHUSA 3aBUCUT OT HanMuus Krdva B
npmbope n mactepe TupaxunposaHus. Kntoy B npubop MoxHO 3anuncats ¢ nomousto Owen Logic.

3anucb
nporpamMmbi

MacTep
TUpaXpoBaHUA

Knwoy ectb?

B npunbop
3anwcaH
Knkoy?

B npubop
3anuncaH
Knwoy?

Kntoy
coBnagaet ¢
KIno4Yom B
npwubope?

v Y

[Nporpamma
3anucaHa

v v v

[Nporpamma [Mporpamma
3anucaHa 3anucaHa

[Nporpamma

paboTaeT

Mporpamma Mporpamma

He paboTaet paboTaeT

PucyHok 9.5 — 3anucb nporpamMMbl C MOMOLLLIO MacTepa TUPaXXMpPoOBaHUA

Co3pgaHue MacTepa TUpaXupoBaHus

Mepen cospaHvem macTtepa TupaxuposaHusa ans OC Windows pekomeHOyeTcsl co3faTb TEKCTOBbIN hann ¢
pacwupeHuem * rtf ¢ onucaHmemM npoekta. OnucaHne npoekTa OygeT oTobpakaTbCs BO BpPeEMS 3arnycka macrtepa
TUPaXMPOBaHUSA nepes 3arpy3kor nporpaMmmbl B nprubop.

[nsa cospganns mactepa Tupaxupoanus ans OC Linux Heobxogmmo yctaHoButb nakeT .NET 6 SDK. 3To BO3MOXHO
caenatb npu yctaHoBke Owen Logic. [inga atoro noctasbTe Yekboke YetaHoBuTh .NET 6 SDK B OkHe ycTaHOBKM:
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\f5] Ycraroeka — Owen Logic — X

BB

puTe o 3agaun
Kakue AoNoNHUTENbHBIE 334a4M HeoBX0aUMO BEINONHUTE?

BeifepuTe AONONHUTENEHEIE 38Aa4M, KOTOPLIE AOMMHEl BEINOJHUTECA NPH YCTAHOBKE
Owen Logic, nocne 3Toro HaxMuTe «/lanee»:

JononHUTENEHBIE 3HAYKN:

|:| CozpaTe ApnbIK Ha Pabouem cTone

Co3aaThb ApALIK B MaHenu BeICTporo 3anycka

Accoumauna c daiinamu:

Ceazate Owen Logic ¢ haiinamu, MerLuMy paciumpenue .owl, .owle
JononHutensHoe nporpaMmMHoe obecneyeHue:

|:| YcraHoeuts .NETE SDK ana cosgaHuA MacTepa TMPaXupoBadna ana OC Linux

Hazag Hanee OTmMeHa

PucyHok 9.6 — OkHo ycTaHoBkM Owen Logic

B cniyyae, ecnu .NET 6 SDK He Obin1 ycTaHOBMEH, Npy co34aHumn macTtepa TupaxmnpoBanusa gnst OC Linux BO3HUKHET

owunbka, dann He ByaeT cosgaH. B HMKHeln yacTu okHa oTtobpasntcs nHpopmaums 0 Heob6xogUMOCTHN YCTaHOBKU U
CCblIflka Ans ckayMBaHUs nakera:

i | M @Ownekn: 0 [ 4 NpeaynpexaeHwma: 0

ycTtaHoBwTE naket "Microsoft .NET 6.0.428 SDK", koTOpbIA MOXHO CKauaTb Ha -
cTpaHuue "Cpeaa nporpammupoeadina Owen Logic” no cceinke:
https://owen.ru/product/sreda programmirovaniya owen logic/software

PucyHok 9.7 — Owmnbka co3paHus canna
[nsa co3gaHna mactepa TUPaXnpOBaHWS:

1. YkaxuTe Ha naHenu cBOWCTB npoekTa B none Ums darna ¢ knro4vom dain, coaepxallimm Knou,
xpaHswmnca Ha MNK. na 3arpy3ku nporpammbl 6€3 Ktoda ocTaBbTe 3TO MOSe NYCThIM.

CEoNCTEa CxEMa 8 x
=| A

7221 |

w  [lokymeHT

A aiina ¢ knoyom

lpuHa xoncTa, mm - 334
BricoTa xoncta, e 270

Hrmna paidina c Kmoyom

PucyHok 9.8

B cniyyae, ecnu nocne ykasaHus nyTu K oanny C KNnioyYoM, Koy ByaeT yaaneH, Mactep TMpaxvpoBaHus He
OyaoeT cosfaH, B HUXKHEN YacTun okHa oTobpasnTtcs nHdopmauus ob owmbke:
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- | QDUJHEKM:'I

error @ain c knouom "Chlsers)
HENAEH.

I Mpeaynpexaequs: 0

OWEN\DocumentsiOwen LogiciKeys\123.olkey” He

PucyHok 9.9 — Owmnbka co3paHusa canna

Bbibepute B rmaBHoM MeHi0 PacwmpeHuns — Co3aatb macTep TUPaXXUpPOBaHUS.

OTKpOETCst OKHO AN Co3aaHns MacTepa TUPaXXUPOBaHNUs. Ecrn kK NpoekTy NoAKIoYeH Kitod, To ByaeT
BbiBefeHa Haanuck Monb3oBaTenbckas nporpamma sawuiieHa knrovom! B nHom crniyyae 6yaet
BbiBedeHa Haanucb YCTPOMCTBO NoaaepkK1BaeT 3aliMTy Nofib3oBaTerNlbCKOW NporpaMmmbl, HO Ans

npoeKTa He BbIGpaH KItou.

He BbiOpaH KTou.

Cozgatb

Co3aaHre MacTepa TUPaXMpOBaHWA O x
MNapameTpbl ycTpoicTBa
Wma ycrpoiictea: |T1P200-24.8.X
Bepcua eHyTpennero N0 yorpoicrea: 271
MapaMeTphl KOMMAAALAW
Wms koneuHoro daiina: ReplicationUtilite
MyTb K MacTepy TMpaXWpoBaHWUA: YkankuTe NyTb K Gainy
Dain c onUcaHrem anropuTma:
Komnunsauwa daiina ana OC: |Windows b

VCTPOHCTBD TT040E0KRHESET S8LUHTY MO/Tb30BETETBROH MPOIPaMMB, HO /19 MPOEKTS

-

@ Owmbkm: 0

1, MNpeaynpexaenus: 0

PucyHok 9.10 — Co3aaHue macTtepa TUpaXXMpoBaHUs

MapameTpbl yCTPOMCTBA CUNTLIBAIOTCSA 13 NpUBOpa 1 3aMNONHSTCS aBTOMaTUYECKN.

B okHe napameTpoB KOoMNuUnAaunm 3anornHnTe nong:

*  Vmsi KOHe4yHO20 ¢halina — vums harna mactepa TUpPaXnpoBaHUS, KOTOPbIN ByaeT co3naH;

* [lymb Kk Macmepy mupaxuposaHusi — pacnornoxeHue cosgasaemMoro ganna;

*  @aln c onucaHuem anzopumma (0n1s1 OC Windows) — nyTb K TEKCTOBOMY painy ¢ OonnucaHnem

npoekTa B popmarte *.rtf (He obs3aTenbHO);

*  Komnunsuyus ¢patina dnsa OC — OC gns koTopon cosgaetcd dann.

HaxmuTe kHonky CosgaTtb. B criyyae oTcyTcTBUSA ownGok ByaeT cosgaH daiin ¢ ykasaHHbIM UIMEHEM U

pacwmpeHnem *.exe unu *.dll.
NPUMEYYAHUE

Al

BpEMS.
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9 PacwupeHus

Paclumpenue danna *.dll moxet He oTobpaxatbes B OC Windows, ecrnv He BkIoYeHa onums

|I| NPUMEYAHUE
0TODpaXeHNs1 CUCTEMHbIX (halnoB:

)

mna [aTta N3MEHEHMA Twn Pazmep

| | ReplicationUtilite 13.12.2024 10:36 Oaiin 1045 Kb

PucyHok 9.11 — Oto6paxeHue danna c pacwumpeHuem *.dll

OTyeT 0 co3gaHum cba|7|na BbIBOOWTCS B HUXKHEWN YaCTW OKHa.

- | QDUJHEKH: 0 1l lpeoynpexnenun; &

CEISII.EIHHE-' YCNEWHD FaBeplUeHD.

PucyHok 9.12 — OTueT o co3paHum channa

-
YTto0bbI CKpbITb UK OTKPbITb obnacTb OTO6pa)KeHl/I$| oT4yeTa, crneayer HaXaTb KHOIMKY . MHd)OpMaLIMﬂ o
npenynpexneHunax n owmnbkax BbIBOOUTCS, ECNN OTMEYEHbI CoOoTBEeTCTBYyHOLMNe d)]'la)KKI/I.

i | OD'-”""EKW 0 1] lpemynpexnetmn; &

PucyHok 9.13 — NMpumepbl npeaynpexaeHnn
9.1.1 3anucb nporpamMmmbl B Npubop Yyepes mactep TupaxupoBaHust Ha OC Windows

[ns sanucun nporpamMmmsbl B |'|p|/|60p C NOMOLLbKO MacTepa TupaxnpoBaHua cnenyert:

1. 3anyctuTb co3gaHHbIn hann MacTepa TMpaXnpoBaHus.

| [+ = | ReplicationlUtilite CpeacTea paboThl € NPUADXKEHWAMM - a X
m [nagHas MogennTeca Bug ¥npaeneHwe 9
= v P > ReplicationUtilite v O Mownck: ReplicationUtilite »
o~
Mra Jlata usmeHeHns Tun Pazmep
7 BricTpeiii goctyn
[#] ReplicationUtilite 05.03.2019 17:07 Mpunoxenne 523 Kb
f@ OneDrive
3 3701 komneroTep
oF Cemn
1znement  BoiBpan 1 2nemenT: 322 Kb =

PucyHok 9.14 — ®ann mactepa TUpaxXmpoBaHus
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9 PacwupeHus

NMPUMEYAHUE .
Bo Bpems OTKpbITMS MacTepa 0TobpasnTCa TEKCT ONMCaHNA NpoeKTa M3 NpukpenneHHoro danna ¢

pacwmpenuem *rtf. Ecnv dann He 6bin NpUKpensieH Bo BpeMs Co3aaHus macTtepa, To onmcaHme
npoekTta 6yaert nycTbim.

2. CnepoBaTtb ykasaHusiM MacTepa TUpaXKUpoBaHusl.

o' MacTep TMpaxXvpoBaHWa - O X

Jo6po noxanoeats B MacTep TMpaxuposanua npubopa MNP200-220.1.X
Macrep TMpaxupoeaHna 06HOBNT BCTPOEHHOE NporpamHoe obecnevedne npubopa MP200-220.1.X
Buumanue! Mocne o6HoeneHna ece HACTpoik COPOCATCA HA 33B0ACKME SHAUEHNA,

OnucaHuWe NpoekTa

[anee Omvena

PucyHok 9.15 — OkHo MacTtep TupaxxupoBaHusi

3. B pasgene Hactpouku nopra ykassieaetcs Homep COM-nopTa, K KOTOpOMy NoAkmtoyeH npudop. Kak
y3HaTb HOMep NopTa onucaHo B pasgene Hactporika nopta 4.6.

4. Ecnu ycTpoNCTBO 3allyLLEHO Naporem BBeaMTe Naposib B OKHe MacTepa TupaxupoBaHus. B cnyyae
OTCYTCTBUS UMW BBOAA HEBEPHOro napons kHornka Janee 6yaet HeaktusHa. MNocne Bbibopa nopTa B
npaBoM HwxkHeM yrny byaer otobpaxaTbCs COCTOSIHME NOAKMoYeHUs K npnbopy.

a5l Mactep TvpaxvpoBaHus = O >

Hacrpodikm nopra.
Beibepute HacTpoikn nopTa.

Tun nogkmowenma:  MNocneposartensHeid nop: v Beibpan nopT:

Wma: COM3
Wma nopra:  COM3 ~ Onmcarwe: STMicroelectronics Vitual COM Port
Tun: Modem Device
Agpec npubopa: |16 Cratye: OK

HesepHsiit naponk.
MpoBepsTe packnanxy KNABUaTyph! M KNaswy
Capslock 1 BBemMTe Nnapons ewe pas

1. MNpwuSop He noaknioueH

Hasap Omvena

PucyHok 9.16 — Owumbka nogknoyeHusi npubopa

B cny4yae OLNBKM NOAKITHOYEHMS 6yp,eT 0To6pa>|<eH 3HaK N TEKCT OLLNOKN. an HaBeaeHUn Ha 3HakK

OT06pa3VITCFI nogckaska ¢ onMcaHmem oLInBKN.
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9 PacwupeHus

Ownbka Bo3MoXHble NPUYUHBI

Mpunbop He noakntoyeH * HenpaBuribHO BblI6paH COM-nopr;
* He ycTaHoBrneH gpavisep USB;
* paspblB COEAMHEHUS.

Tpebyetca gpyron npmudop Mopkro4eHHbIV NPUBOP HE COOTBETCTBYET NPOEKTY. Hy)XXHO 3aMeHUTb Npubop B
NPOEKTE 1 co30aTb HOBbIN MacTep TMPaXMpoBaHus, NMOO NOAKNIOYNTL

noaxoasaLLmnin npuéop

Ecnn Hukakmx owunbok HET, To oToOpakaeTca 3eneHas ranoyka ¢ HasgaHnem npubopa.

85 MacTep TMpaXMpoBaHWa - O X

Hacrpoi#ku nopra.
Beibepute HacTpoikn nopTa.

Tun nogkmovenna:  MocnegosatensHsiA nopr v BeiGpaH nopT:

Wma: COM3
Wma nopta:  COM3 v Onucanme: STMicroelectronics Virtual COM Port
Tun: Modem Device
Agpec npubopa: |16 Cratyc: OK

MoaxknioyeHo ycTpoilcTeo C© Bepcueit 1.7.24.
Bctpoenroe MO GyaeT ofiHoBnexo ao sepcim

of Moaxniouen MP205-24.1211.06, 1.7.24

Hasan Danee OmveHa

PucyHok 9.17

Ecnu cBsA3b ¢ NpMbopoM NOCTOSIHHO MpepbiBaeTCs (raroyka MUraeT), To, BO3MOXHO, ApYyroe NpuroxeHne
3aHumaeT nopt USB. 3710 MoxeT ObiTb, ecnu 3anyLieHa nporpamma Owen Logic 1 B HEN HACTPOEHO
NOAKIIOYEHME K 3TOMY XKe NopTy. B Takom crnyyae ons 3arpy3ku npoekta B npubop Apyroe NpunoxeHue
cnegyer 3akpbiTb unu nepesectn B pexxum OFFLINE .

5. Ecnu coegnHeHune ctabunbHO, TO cnegyeT HaxaTb KHomnky Oanee.

o Mactep TMpaxMpoBaHua

3anuce NPorpaMmel B yCTPOMCTBO.
Byaet 06HOBNEHa NONB30BATENBCKAA NPOrPamMMa B YCTPONCTBE.

BHumanue! INpu npepbiBaHnk Npouecca 3arpy3ku NpoLUWBKK (NponafaHue
nuTaHWA, 06pbIB CBA3M WWnK Ap.) NpuBop MOXeT NepeiTH B
HepaboTocnoco6Hoe cocTonHWe, T.K. Npeablaylas Bepcus Npolumsku byaet
cTepTa, a HoBas He ByaeT ycTaHoBneHa. B cnyyae Heyaa4YHOW NPOLUMBKK MW
cbos nosTopuTe ee cHoBa. [pn noBTopHOM cboe obpaTUTech B CEpBMCHBIil
LUEeHTP.

e || O

PucyHok 9.18 — 3anucbk nporpamMmbl

6. [ns 3anucu nporpammbl B YCTPOWCTBO CrieayeT HaxaTb KHOMKY 3anucbk. B HmkHen YacTu okHa
oTobpa3nTCH CTpoKa COCTOsAHUS 3anucu. Bo BpeMms 3arpysku nporpammbl Henb3si npepbiBaTh cBA3b MK ¢
npubopom. Mo 3aBepLueHnn 3arpy3sku byaeT BbiBegeHO coobLueHmne.
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9 PacwupeHus

MacTep TMpaxvpoBanmA >

o 3annce YCMNEWHD 3aBEpLLEHS,

oK

PucyHok 9.19 — 3aBepLlueHune 3arpy3ku

Pexum «TMxomn» yctaHOBKMU

NMPUMEYAHUE
m Pexum «Tuxon» yCcTaHOBKU AOCTYNeH npu paboTe ¢ macTepom TupaxnpoBaHusa sepcun 1.21.14 n ctapue.
MacTtep TupaxvpoBaHWs MNOOOEPXKMBAET PEXUM «TUXOW» NpPOLWMBKMA npubopoB. [ns ero 3anycka cnegyet
1cnonb30BaTh creayoLmne aprymMmeHTbl KOMaHOHOW CTPOKW:
/silent — apryMmeHT «TUXON» YCTAHOBKW;
/password: — naponb, Heobxoaum, ecnv Npnbop GbIN 3aWULLEH NaponeM;
lip: — IP agpec nogkntoyeHHoro npmbdopa (ecnu npnbop nogkmntoyeH no nHtepdency Ethernet);
Iportname: — Homep COM-nopTa (ecnv npubop nogknioyeH no nHrepdency USB);

1>> File_Name.txt — TekcTOBbIV chavin ¢ oTobpaxeHnem npoLiecca NPOLUMBKU B NPOLIEHTaX;
2>> File_Name.txt — TekcToBbIN (harn c oTobpaxeHnem OLLMBOK B MPOLLECCe NPOLLMBKMY.

Mpumep komaHabl 3anycka hanna mactepa TupaxuposaHus ReplicationUtilite. exe, pacnonoxeHHoro Ha pabodem
cTone, Npu Noakno4eHun no uHTepdgency Ethernet:

C:\Users\<Umsa nonb3oBaTtens\Desktop>ReplicationUtilite.exe /silent /IP:10.2.3.204

Mpumep koMaHabl 3anycka danna macrtepa TupaxupoBaHusi ReplicationUtilite. exe, pacnonoxeHHoro Ha pabodem
cTone, npu nogkntodeHum no uHtepdency USB k npubopy ¢ naponem 1234:

C:\Users\<Ums nonb3oBarensa\Desktop>ReplicationUtilite.exe /silent /[porthname:COM7 /password:1234

Mprmep koMaHabl 3anycka danna macrtepa Tupaxuposanusi ReplicationUtilite. exe, pacnonoxeHHoro Ha pabodem
cTone, Npu nogknioyeHun no mHtepdericy USB, ana cosgaHus TeKCToBOro aina ¢ otobpaxeHveM owmbok B
npouecce NPOLUNBKM:

C:\Users\<Umsa nonb3oBaTtens\Desktop>ReplicationUtilite.exe /silent /portname:COM7 2>> File_Name.txt

9.1.2 3anucb nporpaMmmbl B Npubop Yyepes mactep TupaxmposaHus Ha OC Linux

Tpe6oBaHus K MNK:

* Ubuntu 22.04 nnn 24.04, apxuTtekTypa npoueccopa x86/32 nunm x64;
+ .NET6.

[na 3anucu nporpammel B npnbop Ha OC Linux oTKponTe KOMaHOHYHO CTPOKY M BBEAUTE KOMaHAY:

» ./ReplicationUtilite -ip:192.168.1.100 — npu noakntodeHnm npudopa no Ethernet, roe 192.168.1.100 —
IP - appec npubopa;

+ ./ReplicationUtilite -portname:/dev/ttyACMO0 — npwu nogkntoyeHnn no nocnegosaTensbHOMY NopTy, rae
ACMO — agpec noprta.

NMPUMEYAHUE
EI [ns onpegeneHnsa noprta yCTpomcTBa UCNONb3ynTe KOMaHab!:

¢ Isusb — ana USB;
* dmesg | grep tty — anga nocrnegoBarensHoOro nopra.

Mpumep komaHapbl 3anycka dpaina macrtepa TUpPaXMpoBaHWs NpU NOAKMOYeHUM npubopa no nocnegoBaTenbHOMY
nopty ¢ agpecom ACMO:

S ./ReplicationUtilite -portname:/dev/ttyACMa |

PucyHok 9.20 — KomaHpa ansa 3anucu nporpaMmmbl
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9 PacwupeHus

B cnyvyae BepHO BbIMOMHEHHbIX AENCTBUA B KOMaHOHOW CTpOKe OTODpasnTCA CTpOKa COCTOSHWSA 3arpysku
nporpaMmbl B npnbop:

[ HHE R R R R R R R R

PucyHok 9.21 — CTpoka cocTosiHusl

Tabnuua 9.1 — Bo3aMoXHble oLMOKU

Owunbka PelwieHue

OTcyTCTBYIOT NPaBa Ha 3anyck darina + obpaTtuTech K aAMUHUCTPATOPY;

*  ncnonbayiiTe KOMaHay
sudo ./ReplicationUtilite -portname:/
dev/ttyACMO,
rae ACMO — agpec nopra.

BBog HeKoppeKkTHOM KoMaHabl BeeguTe gonyctumyto kKoMaHay Ans 3anycka

chaiina.

YCTPONCTBO 3aLLNLLEHO Naponem Beeaute komaHay -password:.

One or more errors occurred. (Error occurred during a cryptographic operation.)

9.2 dkcnopT ycTtponctea B OPC

PacwupeHue dkcnopt yctpomctBa B OPC akcnoptupyeT ceTeBble nepemeHHble n3 npoekta Owen Logic ans
ncnons3oanus B NO Owen OPC Server.

Ons 9KCNopTa cnenyer:

1. O3kcnoptupoBaTk ycTporncTeo n3 Owen Logic — BbiOpaTth B rnmaBHOM MeHo PaclumpeHunsa — 3kcnopTt
ycTpounctea B OPC.

Pacwupetwa [MoMmowb
¥npaeneHue pacluMpeHnAMI
JkcnopT ycTpoictea 8 OPC

PucyHok 9.22

MosiBUTCS OKHO NPOBOAHUKA, FAE CreayeT BbibpaTb MECTO COXpaHEHMS U MMS palina ¢ pacluMpeHnem *.
dev.

B Owen OPC Server no6aBuTtb y3en B AepeBo 0ObEKTOB.

B KOHTEKCTHOM MeHI0 y3ria BbibpaTh Jlo6aBUTb — YCTPOUCTBO U3 chaitna. OTKpoeTCs OKHO NPOBOAHUKA.

oD

B okHe BbIGpaTh hann, kKoTopbl Gbin 3kcnopTupoaH n3 Owen Logic. HaxxaTb KHONKy OTKPbITh.
5. BbibpaTb npoTokon obmeHa ¢ ycTponcTBoM. HaxaTtb BblGpaTthb.

YCTponcTBo n Tern OyayT fobaBneHbl B A€PEBO OOBbEKTOB.

Ecnu Heobxogumo oTpegakTMpoBaTth YCTPOWCTBO, TO CrieQyeT U3MeHUTb CBOMCTBA YCTPOMCTBA U TErOB.

[nsa npoBepku NpaBUNbHOCTM HACTPOVKU creayeTt noaknounTe npubop k MK n 3anyctuTs pexunm onpoca.

Pabota c Owen OPC Server onuceiBaetcd B cnpaske k [10.

9.3 AkcnopT ycTtponcrtea B OwenCloud

Okcnopt ycTporictea B OwenCloud cokpalwiaeTt Bpemsa gobaeneHus npubopa, HAaCTPOEHHOrO B pexum Slave, B
obnayHbI cepsuc komnaHum OBEH.

Pabota ¢ OwenCloud Tpebyer nogknoveHns cneumnanbHOro yCTponcTea, wnis3a, Kk npubopy. byaem cuntatb, 4To
LLIIO3 y>Ke HAaCTPOEH U NOAKIOYEH K NpMbopy, HAacCTpoWikmn NpuBeaeHbl B Pykogodcmee o aKCrlyamayuu Ha LUSHo3.

[nsa akcnopTa koHdwmrypaumm napametpos Modbus npubopa cnegyer:
1. Co3gaTb NPOEKT C HacTporkaMm B pexmme Slave u ceTeBbIMU NEPEMEHHBIMM.
2. BbibpaTb B rmaBHOM MeH0 PaclwumpeHnsa — dkcnopt ycTponuctea B OwenCloud.

3. B oTkpbIBLIEMCS MEHIO BLIDpaTh pacnonoXxeHue 1 3agatb UMsi channa B oopmate *json.
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9 PacwupeHus

OanbHeliwne genctens TpebytoT Hanmumsa nuyHoro kabuHeta B OwenCloud.

Mocne Bxoaa B NU4HbIN kKabuHET cneayerT:

1. HaxaTtb Ha KHOnKy -

3 == [l06aBMTE NpuBop
2. Ha OTKPbIBLLENCA CTpaHMLUE HaXXaTb KHOMKY

3. B nosBuBlwemca meHto crnieayeT 3agaTtb UpeHtudukatop — IMEI/3aBoackon HOMep CeTeBOro LWni3a
(ykasaH Ha kopnyce wnto3a). B Bbinagatowem cnvcke Tun npubopa BeibpaTts NMponsBonbHbIN Npubop
Modbus. Beectu agpec npmbopa, koTopbin 6611 3agaH B Owen Logic. 3anonHute octaneHble nons. Janee
cnegyet Haxatb KHoMKy [lobaBUTb.

NobaeneHne npubopa

BeeguTe KaKoe-nmbo M2 CNegyroLy IHIYUEHMA:
33B0ACKON HoMep npubopa, IMEI wnwza, MAC-agpec

Twun npuBopa™
Appec B ceTu™ 2-baifTopoe geCATEPHUYHOS YWACAO
2aeoAcKoid HoMep Le
HazeaHwe npubopa* He Bonee 64 CMMBONOE

Kateropumn w

Yacoeoi noac* GMT+0:00 i

Bpems Ha cTpaHwuue npubopa By4eT cMellaThoA B
23BMCUMOCTU OT Y3COEOro NOACA.

OTMEHWTE JobaenTe

4. Ha Bknagke O6wee/O6WwmMe HaCTPOMKM yKka3aTb CKOPOCTb onpoca u HacTpoikn COM-nopTa npnbopa B
COOTBETCTBMM C HacTporikamu B Owen Logic. Haxatb kHonky CoxpaHUTb AN MPUMEHEHUS HOBbIX
HaCTPOEK.

PucyHok 9.23
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9 Paclumpenuns

YacoeoiA noac* GMT+3:00 ~

B[CIEMF! Ha CTpaHWLe I'IpHﬁDF}E ﬁ}l‘,ﬂ,ET CMellaTeCA B 2aBUCMMOCTH OT YalOBOro NOACA.

Bpems XpaHeHWA apxuBa™ 90 AHer

He Bonee 90 aHel

"OnepaTUBHLIA" Nepuvog onpoca™ 10 CeK

WHTEpEAN ONpoCca ONepaTHEHEIX MapaMeTpoE

"KoH$UIypaumoHHLIA" nepuog onpoca™ 10 CeK

WHTEpEaN ONpoca KOHGWIYpaUMOHHLIX NapamMeTpoe

"YNpaenAwLWMWA" nepuog onpoca™ 10 CeK

WMHTEpEaN ONpoca yNpaenaeMbix NapaMeTpoe

Mepwop OTCYTCTEBWA AaHHBLIX™ 300 CeK

3H3UEHWe N0MKHO DbITE BoNbLLIE MUHUMANEHOTO WHTEpEaNa onpoca NapaMeTpoe

CxkopocTs COM-nopTta™ 115200

PucyHok 9.24

5. B nosiBMBLUENCS CTpaHWLE HaXaTb KHOMKY HacTporku napameTpoB. HaxxaTb Ha BbiNagatoLLnin CIMCOK
MmnoptuposaTb 1 BbibpaTh BapuaHT 3arpy3utb n3 JSON. B oTKpbIBLUEMCS MEHIO BbIbpaTh paHee
co3gaHHbIv hann B hopmate *json un HaxaTb 3arpy3uTb NnapamMeTpbl.

Ynpaenenuve npubopom: MP200-220.4.2.0 i

OOwwme gaHHbie  HacTpoiik coObimvin - JEElanelr ARy ETvETN T fele]]

& Swxcnopt B JSON i ouncvTs ece napameTpel WmMnoprupoeate... » Hacrpoikw fi

3arpysuTs M2 JSON & Kuma  Appec Eamunua ®opmaT . o

cn perMcTpa WMaMepeHMA AaHHbIX ) é

MapameTp

" Bce napameTpbl + 3arpyznTe M2 Codesys v.2.3 &

PucyHok 9.25

6. Modbus nepemeHHble Nnpubopa 6yayT nobaeneHsbl B OwenCloud.
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10 CoyeTaHus knasuLl

10 CoyeTaHuAa KNnasuLl

CoueTaHue KnaBuLl ‘ DencTBue
MeHio/Pann
Ctrl + N Co3sgatb HOBbIN NPOEKT
Ctrl+ O OTKpbITb CYLLECTBYOLLUIA NPOEKT
Ctrl+ Alt+ S CoxpaHnTb OTKPbITbIN NPOEKT NoA APYrMM UMEHEM
Ctrl+ S CoxpaHnTb OTKPbITbIN NPOEKT
Ctrl+P Mevatb
Ctrl + Shift + C OTKpPbITb MEHEeXXep KOMMNOHEHTOB
MeHio/Bug,

Ctrl+Z OTMeHuTb nocnegHee namMeHeHve
Ctrl+Y BepHyTb (BOCCTaHOBWTL) OTMEHEHHOE AeNCTBNe

MeHo/lMpubop
Ctrl + F7 3anucatb nporpammy B Nnpnbop
Ctrl + Shift + V OTKpbITb TAONULY NEPEMEHHbIX
Ctrl + Shift+ S OTKpbITb HACTPOKN Npubopa

MeHro/CepBuc
Shift + F5 MepenTtn B pexxum cumynsaumm
F6 3anyctntb CUMyNALMIO
F7 OcTaHOBUTb CUMYNSALMIO
F8 [Maysa cumynsumn
F10 LLlar Ha oguH umnkn
Ctrl + F5 [MepenTu B pexxvm otnagkm
MeHro/Paclumnpexus

Ctrl + Shift+ P ‘ OTKpbITb yNpaBneHne pacLumpeHnsamm

MeHnto/lomolub
F1 ‘ BblI3oB cnpaBku

MaHenb BCTaBKU
Ctrl + Shift + F Cosgatb yHKumo Ha ST
Ctrl + Shift + M Cosgatb Makpoc
Ctrl+M CosgaTtb Makpoc U3 BblAeNeHHoro yqacTka

MaHenb «MecTa ucnonb3oBaHUA»
F5 OBHOBMTbL MecTa UCMonbL30BaHUSA PyHKUMKM Ha ST
KnaBuwu paboTbi ¢ aneMeHTaMm Ha cxeme
Ctrl+C KonupoBaTb BblaeneHHbIn arnemMeHT(bl) B Oydep
obmeHa
Ctrl +V BcTtaButb 13 bycepa obmeHa
Delete YnaneHne BbIOpaHHOro arnemMeHTa
KnaBuwu nameHeHusi paamepa afnieMeHTa Ha cxeme

Ctrl + — YBenuMyeHune WNpPUHbI BbIAENEHHOIO aneMeHTa
Ctrl + YMeHbLLEHNE LUNPUHbBI BbIAENEHHOMO 3fieMeHTa
Ctrl+ | YMeHbLLUEHWE BbICOTbI BbIAENEHHOMO 3NIEMEHTA
Ctrl + 1 YBenuyeHmne BbICOTbI BbIENEHHOIO 3fIeMeHTa

MacwTtabupoBaHue xoncra

Ctrl + Koneco mbilmn

Mpwn BpaLeHnn koneca Mbln «OT cebsi» macwTab
Xoricta ysenvumBaeTtcs. Ecnu «Ha cebsy», To
yMeHbLlIaeTcsa

Ctrl + «+»

YBenuyeHue maclutaba

Ctrl + «—»

YMeHbLUeHne Mmaclutaba
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10 CoyeTaHus knasuLl

CouyeTaHue KnaBuLl

Dencteune

Mepexoa mexay BKNagkamm

Tab + —

Tab + «

Mepexon mexay BKNagkamu

MepeMelleHre 3aneMeHTOB BU3yanusaumm Ha 3KpaHe

Alt + —

CpoBur anemeHTa (rpynnbl 3r1eMeHTOB) Ha 1 px
BNpaBo, NPy BKIKOYEHHON CeTke (BHE 3aBMCUMOCTU
OT Llara CeTku)

Alt+ —

Casur anemMeHTa (rpynnbl aneMeHToB) Ha 1 px
BNpaBo, Npv BKIIOYEHHON ceTke (BHE 3aBMCUMOCTU
OT Luara ceTkm)

Alt + «—

Casur anemeHTa (rpynnbl anemMeHToB) Ha 1 px
BMEBO, NMPU BKNIOYEHHOW CETKE (BHE 3aBUCMMOCTH
OT Llara CeTkm)

Alt + |

CpoBur anemeHTa (rpynnbl 311EMEHTOB) Ha 1 pX BHU3,
Mpw BKIKOYEHHON CceTke (BHE 3aBMCMMOCTM OT Luara
CeTKn)

Alt + 1

Cpasur anemeHTa (rpynnbl aneMeHToB) Ha 1 px
BBEpPX, NP1 BKIOYEHHOW CETKe (BHE 3aBUCMMOCTHU
OT Luara CeTkm)

Alt + NNKM

Casur anemeHTa (rpynnbl 3NeMeHTOB) No
HanpasneHWIo ABMKEHUS Kypcopa MblLK € Lwarom 1
PX, NPV BKIIOYEHHOW CeTKe (BHE 3aB1UCUMOCTY OT
Lara ceTku)

Shift + —

Casur anemeHTa (rpynnbl anemeHToB) Ha 10 px
BMpaBso

Shift + «

Cpogur anemeHTa (rpynnbl anemeHToB) Ha 10 px
BMNEBO

Shift + |

Cpasur anemeHTa (rpynnsl anemeHToB) Ha 10 px
BHU3

Shift + 1

Casur anemeHTa (rpynnbl anemeHToB) Ha 10 px
BBEPX
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11 MpumMepbl NPOEKTOB

11 lMNMpumepbl NPOEKTOB

B naHHOM pasfene Ha npuMepax obbsAcHAETCs nNpolecc co3aaHus nporpamm B Owen Logic.

* BbiBOA 3Ha4YeHNA nepeMeHHOM Ha SKpaH;

+ 3apaHve ycTaBoK TalMEPOB C 3KPaHa;

* [opgkntovenna NMP200 k OwenCloud yepes wnto3 NMM210 no npotokony Modbus RTU;
* [logkntoveHne npubopos BTOporo nokoneHuna kK OwenCloud;

* YnakoBka/pacnakoBka 6uTt/uenbix yncen;

+ O6paboTka BUTOBBIX NEPEMEHHBLIX C MOMOLLIBH MaCKW.

11.1 BbiBO4 3Ha4Y€eHMA NepeMeHHON Ha IKpaH

3apavya — Ha Npubope C MOAKIIOYEHHBIM K HEMY MO MHTepdency CBA3M MOOYM BBOAA HEOOXOOMMO cyuTaTb
3Ha4eHus Ha Bxogax 1 n 2 Mmogyns v BbIBECTU UX Ha gucnnen npudopa.

[ns paspaboTku nporpaMmmbl Crieayer:
1. CospaTtb HoBbIN NpoekT B Owen Logic.

2. TlogkntoumnTb WabnoH ceTeBOro yCTPOMCTBA B NPOEKT. [Ins 3TOro cnefyer 3anycTuTb MeHeaxep
KOMMOHEHTOB 1 OTCOPTUPOBATbL KOMMOHEHTLI MO Kateropun LLIabnoHbI ceTeBbIX YCTPOUCTB. /13
creHepupoBaHHoro crnucka Bbibpate MB110-8A 1 HaxxaTvem Ha KHOMKy 3arpy3uTb B 6M6nnoTeKy
npoekTa ckavaTb LWabnoH.

Meteaxep KOMNOHEHTOB — ] X
OHnaiiH 6aza | bubanotexa
[ 3arpysuts B 6MBAKOTEKY NpoekTa | [ 3arpy3WTh B NOKaNbHYH BHBAMOTEKY MB1 1 0-8A »
KomnorerTel (| Wma OnvcaHve Ewbauotel Mpoekt | ™
Bce - Ol o me110-2a > JHata cozganmsa: 30 vioHA 2022 1.
-
P 0 @ ms110-8A v v larta mameHenua: 30 noHA 2022 1.
Wabnoxe! ceTeskX... - D m -
AHanoroseie npeo... MEIN0,S
TeMnepaTypHbie A... 1| @ mB110-16X v
ﬂMprBTHHE et |0O| B |me110-32 v Yinaz ~ Tun aanHbIX Aapec KommeHTapui
TafiMeps u cueTu... ‘ 010 [Meitoaxax > nepemMeHHoM pervctpa
Lna Benunaumm : dp1 Llenouncnettoe 0 Monoxenwe ae
J;Druuecme anem... 0| 0 MK110-8X4X 4 dp2 LlenouncnerHoe 6 Monoxekrwe ae
erynaTops!
Oﬁr:.me 2 [ @ mMut0-6U v dp3 LlenouncnerHoe 12 Monoxenwue ae
Ynpaansiowne u p... O @ My110-X.8pX dp4 Llenouncnertoe 18 Monoxerwne ae
TeHepaTOpk! O 0 My110-X16PX dp5 LlenouncnenHoe 24 Monoxenwue ae
Data v Bpema Ola nue dpb LlenouncnerHoe 30 Monoxekrwe ae
LononHuTensHee ... dp7 LlenouncnerHoe 36 Monoxenwue ae
Lon. dyurunn v 0| @ npr200-X2XX dp8 LlenouncaerHoe 42 Monoxexue ae
‘ ' | @ | MBT100(NBT10) w Izm_int1 LlenouncnenHoe 1 Llence sHaueH! ,
PesyneTaT onepauvi - Owwnbkum: 0 YcnewHo seinonxeHo: 0 3akpbiTh

PucyHok 11.1

B okHe HacTpoek npuGopa noaknoYnUTb 3TOT LWABIOH .

lMocne pobaBneHns wabnoHa ceTeBoro yCTponcTBa B Tabnuvue nepeMeHHbIX criegyeT YTOYHUTb MMEHa 1
TUMbI NepeMeHHbIX, KOTOpble NraHupyeTcs BblBoANTb Ha akpaH (Izm_fl n 1zm_fl2). 51o TemnepaTtypsl,
n3MepeHHble Moaynem, u nepegasaemMbie B npudop no npotokony Modbus. NepeMeHHble UMEIOT TUM ¢
nnaBaroLlen 3ansiTon.
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© N o o

BoibepuTe CETEBYHD NEPEMEHHYHD MW CO3A3ATE HOBYHD X
CraHaapTHele  CepsuchHbie  Cetessie, CnoT 1
e@a G + 85 X Mowck
[3 Cetesbie, Cot 1 MB110-8A (40) —_—
MB110-8A, 16
nepeL:IA'J:eiHDﬁ Twun nepemeHHOR | MyHKUWA YTeHuA | OyHKUWA 3anMcu peASpcicpa Anp;e;:ﬂ[)iwra KommenTtapuin .
Izm_f1 C nnagawow.. -~ 0x03 - Het - 4 W3smeperve Bx...
TIzm_f12 C nnagarow.. - 0x03 - Het - 10 W3mepeHye Bx...
Izm_f13 C nnagawil,.. - 0x03 - Het - 16 W3mepeHve BX...
Izm_fl4 C nnagamoil.. - 0x03 ® Het @ 22 3MepeHue BX...
Izm_f15 C nnagawow.. -~ 0x03 - Het - 28 W3smeperve Bx...
Izm_f16 C nnagarow.. - 0x03 - Het - 34 W3mepeHye Bx...
Izm_f17 C nnagawil,.. - 0x03 - Het - 40 W3mepeHve BX...
Izm_f18 C nnagaow,.. - 0x03 - Het - 46 WsmepeHrve Bx..
< He BbIbp Bynesckoe  ~ 0x01 © 0x05 © 48 1]
W
oK
PucyHok 11.2
MepenTn B MeHepXxep 3KpPaHOB.
[1BOViHbIM HaXXaTeM MO 3KpaHy OTKPbITb pe4aKTop 3KPaHOB.
M3 Bubnunotekn komnoHeHTOB f06aBuTL anemeHT Beoa/BbiBopA (int/float).
OTKprTb CBOWCTBA aNeMeHTa u YKa3aTb Tun nepemeHHon - BeLI.IeCTBEHHbIIZ. 3aTtem B CTpOKe
I'IepeMeHHaﬂ HaXaTb Ha KHOMKY «...».
Owen Logic - O X
@aian Bua lNpubop Cepsuc Hactpoidkk  Pacwwpenuwa  [lomouws
. . 3+
OO Da - QARG #FBE
Cxema* | 3xpan "Sxpan 1" ® | BMBNMOTEKA KOMMOHEHTOB L = 4

&, 3T @, 100% ~ ar i &

=T
(=

3nemMeHTbl ynpasrieHns

TexcToBaA MeTKa

aoHedyE daEaHalA|

=% Beop/esieopq (int/float)

Mone eecna/exizona (int/float)

=—=> Beog/eBbiBOA tBqu_ganl

‘DNEeMeHTLI ynpasneHna

CeoiicTBa Beoa/eeiBog (int/float)l
= EElas |
Y: 0 A

v [MapameTpei

tzm_fl [4]

Twun nepemeHHOR BewlecTBeHHbIA

¢+ 00 , 04

3Hakos 3

Mocne 3anAToi 1

Teker Ao

Tekct nocne v

Mepemennan
MepemenHan AnA 0TOBPaXeHAA

®B: 0% Mepem.: 0% ICHI‘IEY’: 13%| MN3Y:1% I 03Y: 7% ¢ Mpubop He nogknoueH | v COM11

PucyHok 11.3

B Tabnuue nepemMeHHbIX BbiOpaTh NnepemeHHyto lzm_fl Ha Bknagke CeteBble, CnoT1.

B none 3HakoB B CBOMCTBaxX 3reMeHTa yka3aTb HE06X04MMOe KONMMYECTBO 3HAKOB AN BbiBOAA 3HAYEHUS
BbIOpaHHOW nepemMeHHol. B none Mocne 3anATon yka3aTtb KONMYECTBO APOOHbIX pa3psagos. B none AnuHa
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11 MpumMepbl NPOEKTOB

yKasartb obLee KoNNM4ecTBO 3HAKOB areMeHTa. B none TekcT Ao Ha6paTb T1 n noctaBuTb np06en ansa
oTaeneHnda 3Ha4eHnd oT TeKCTa

11. Bnone Pe,D,aKTMpyeMO noctaBuTb HeT, Tak kak MEHATb M3MepeHHbIe Ha Moayrne 3Ha4YeHnda Temneparyp
HEeNb34.

12. Ha atom HacTpovika ogHoro anemeHTa Beoa/BbiBog (int/float) 3aBepwena. [nsa ynpolieHns
AanbHellen paboThl CneayeT CKoNMMpoBaTh 3fIEMEHT CO BCEMU HAaCTpokaMu, HaxkaB Ha Hero MNKM u
BblIOpaB B KOHTEKCTHOM MeHo KonupoBaTb (v criegyeT BOCMnonb30BaTbCa codeTaHvem knasuw Ctrl + C).

Owen Logic - O X

®aiin  Bua [Mpubop Cepeuc HacTpoiku Pacwipenvs [Momouws

DOR® 0. - ADE BB

Cxema* | JkpaH "JkpaH 1" % | BWBNMOTEeKa KOMMOHeHTOB nOx

©, 3 @, 100% ~ s-il s

=0

SneMeHTbl ynpasB/ieHns 3

goHedye danFaHal

TexcToBaA MeTKa

% Beop/seieop (int/float)
Mone eeona/esieona (int/float)

=—== Beop/swisog (Boolean) -

0
DNeMeHThbl YNpaBreHna

=
T1+00 ,0 — -
CeoicTBea Beoa/sbisoa (int/float)2 L = I
= E=]2s |
T 2 + 0 0 3 0 v [lapameTpsbi 2
MepemenHan Izm_fl2 [10]
Twn nepemeHHOA BewectBeHHbIA
3HakoB 3
Mocne sanAToK 1
TexkcT a0 T2
Texct nocne
Penaktvpyemo Her v
MapameTtpsbi
OB: 0% Mepem.: 0% ICI'IH3Y:13% n3y: 1% I 03Y: 8% ¢ Mprbop He nogkaroueH | v COM11

PucyHok 11.4

13. BcTaBuWTb CKOMMPOBAaHHbLIV ANEeMEHT NoBepx cyLlecTBytoLero, Haxkas [MKM Ha akpaH v Bbibpas B
KOHTEKCTHOM MeHto BeTaBuTb (MNn BOoCnonb30BaTbcs codeTaHuem knasuw Ctrl + V).

14. Ha BCTaBnNeHHOM 3fieMeHTE M3MEHUTb nepemeHHyto Ha lzm_fl2 1 3ameHnTb TEkCcTOBBIN GNOK Ha T2.
lMporpamma roToBa K 3arpy3ke B npudop.

11.2 3apaHne yctaBOK TaMepoB C 3KpaHa

3apayva — Heobxogumo ynpaenATb 3agepxkamu b Blink (reHepatop npsiMoyronbHbIX MMMynbcoB) n TP (umnynbc
BKIIOYEHNS 3adaHHOM ONUTenbHOCTWM) C Aucnnes npubopa. lNpegycMoTpeTb BO3MOXHOCTb MNpeobpasoBaHWs
3aepXXeK B MUMNUCEKYHAbI, CEKYHAbI Unu Yackl. [lononHuTensHo Heobxoammo otobpaxaTb 3agaHHyto yctaeky ®b
Ha aucnnee npubopa.

[nsa peanvsauuu 3agaym obin BeiGpan MP200.

XoncTt NpoeKTa C dneMeHTaMn npnuBeaeH Ha niJiiocTpaunm Hxe.
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1 BLINK1 T_ Q1
SEE RTRIG1 LI Q
1 al- 0c|Th
. . . . . . . oc|TI —
12 Q2
S RTRIG2 L TON1 r—
T §———ew) N
— Oc| Ton —
13 = ~ Q3
L ONUTENBHOCTE OTKMN. COCTOAHUA B MC L
— b «| write to FB I
14 |-« | = TOFLOAT | «— Q4
| ¢ - DIV |« —#— 1_off_blink_s_T
— - DIV | t_off_blink_s 1000 P— S—
" |ANUTENBHOCTL OTKM. COCTOAHUA B C.
15 |~ [INMTenbHOCTL BKN. COCTORHWMA B MC — Q5
t_on_blink b | Write to FB ‘
. B . . . SRR o T o | . . . . . .
—_— DIV t_on_blink_s_f
B - = B rs g
———
ANuTenbHOCTb BKN. COCTOSHUA B C.

— BpeMA 3aqepXku BKIKOYEHUA B MC e
17 L o - Q7
L [ [WicoFe ‘ __

| w| TOFLOAT |
o e DIV t t 1000 Y
— __un_ on_s —
—
I8 | Jas
Bpes sagepXKkn BKITOYEHMA B C. : o ' : o : : : : : : o :
Al1 [~  F1

PucyHok 11.5 — Cxema anroputma

®b6 Blink (reHepaTop nNpsSIMOYrorbHbIX UMMNYNbcoB) U TP (MMMynbC BKNIOYEHWUS 3adaHHOW ANUTENbHOCTM)
NPUHMMALOT B Ka4eCTBe YCTaBOK YMCa B LLeNOoYMCIeHHOM chopmate C ANCKPETHOCTbIO 1 MC.

Y106kl NnepecuntaTh yCTaBKM NOA, HYXXHblE eAVHULbI BDEMEHW CreayerT:
ONsi oTOOpaXXeHUst 3Ha4YeHUM B CeKyHAax, creayeT pasnenvTb BBEAEHH

oe 3HayeHue Ha 1000;

ONsi oTOOpaXkeHUs1 yCTaBOK B MUHYTax CriedyeT pa3genuTb BBeAeHHoe 3HadveHre Ha (60 - 1000);
ans otobpakeHnst yCTaBOK B Yacax. criefyeT pa3genntb BBedeHHoe 3HaveHme Ha (60 - 60 - 1000).

- ——
(B TieReHoETS G CoSTORA BHE =
SKpaHSI AN PEAGKTHDOBAHIS SHaYGHHH YCTABOK
[ oo+ (mewrs) L ~
4L [ TOFLOAT o B a4/ ) \
t _ o f f 00000 06 - ‘ - TaiEis) e Lot _bink s Ha 370M 2KpaHe OTOGPaXaIOTCR YCTABKH B CeKyHAAX, LenOsMENeHHSIE 3HadeHws 1 float popmar
[Brrensnocrs onn. cocronma 8 c. BL INK TON
i @ ' 00000O0 M C |5 [ e T O 05
I [Lon pini>+ [ Witeto 75 ] ! 0/ 0 ] ooV e 000 @)
~( ToFLoAT | ,A,,,,,-
2 ok n 00000 meclll®f 7008 X_ Lon bk 5 7000 = =496/ L+ 0 0 =0, 0 + 00 0
R |
[Bpems 3aQepKiv BKIIOYEHUS BMC L T
- Jaz
[ {Conton >+ «[WretoFs]
R CIEH s PP Confonst
Bpen 3anepRIA BRIIOYEHNS B C. ) J

Ecnn HeobGxoaMMo BbIBOAWTbL 3HAYEHWE YCTaBKM C OECATUYHBIMU 3HaKamu,
nnaBaoLLen 3ansaTon U NOAENNTb Ha COOTBETCTBYIOLLNIA KO PULIMEHT.

Mpumep

cnenyet nepesectun 4MCNo B TuUM C

Onsa nepesoga 2500 munnucekyHa B cekyHabl cnegyet: 2500 mc + 1000 = 2,5 c.
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11.3 NoakntoyeHune MNMP200 k OwenCloud 4yepe3 wnro3 NMM210 no npoTokony
Modbus RTU

NMPUMEYAHUE
III MogkntoveHne npmubopos nepsoro nokoneHus k OwenCloud 4OCTYNHO TONbKO Yepes W3kl NMHenkn Mx210

n 6ynet paccmaTpuBaTbest Ha npumepe MP200 n wnto3a NMM210. s nogknioveHus apyrnx npubopos
NepBOro NOKONEHUs! BbINOMHUTE aHanornyHble AeNCTBUS.

Byaem cuntatb, yto NM210 yxe nogkntoyeH k NMP200 n HacTpoeH aAnga paboThbl.
[nsa nogknioveHusa cneayert:
1. Cospgatb npoekt anga NMP200 B8 Owen Logic.

2. B okHe HacTpoek npubopa 3adaTb NnapameTpbl, Kak Ha UNMCTPaLun HUXe.

Hacrpoiika npubopa _ - X
—t TMputop MonyayrnexcHbid weTepdeic nepegayy AakHbx, Jnuda nudin go 1200 m (Ges nosTopuTenei), moxHo
3KpaH Mo AKMHHTE 40 16 yCTpoHCTE.
Yackl
—-Winre @) Coenatb no yMon4aHWo Ell 38BONCKUE HECTPOWKK
Cam. 16 Tun whTeppeiica: RS-485
Moaynu paciumpeHms Homep cnota: 1 -
—1- Bxxoms Pexm:  Slave -
5
(+}- AHanorossle Amzeon
+}- OMCKPETHEIE
* e Ckopocts: 115200 -
—1- Boixoam
[+}- OMcKpETHBIE Yemocts: | Het -
Yucno cron-Bur: 1 -
BuTol ganHbx: 8 -
10
KormeHTapuiA:

[poumnTaTE 3aKphiTh

PucyHok 11.7

3. B HacTpomkax cnota ykasatb agpec 1 n obaButb ceTeBble NEPEMEHHbIE, KakK Ha UNMIOCTPaLUN HUXE.

276



11 MpumMepbl NPOEKTOB

Hactpoiika npubopa

=-Mpubop
JKpaH
Yacol

=+ WHTepdeiicel

=I-RS485, Cnot 1, Slave

Cam, 16

Moaynu paclumperua

= Bxoasl

+}- JucKpeTHbIe

= Beixoasl

- JMCKpeTHbIE

Wmn:
MNMopaaok 6aiT:

Float:

KoMmeHTapwid:

+M@ X

Cam

Crapwwmm 6aiToM Bnepes
2 1

Anpec: 16

CTapLuMmM perucTpoM enepes

4 3

Wma:

Mma
nepeMeHHoR

rVar

Anpec

Tun
perucTpa

C nnaeatowle... 51

KommeHTapuii

Pervcrp:

Tum:

wVar

LlenouncnerHoe -

512

3
i enomren 52

KommeHTapui

MpouwuTate 3aKpeITe

PucyHok 11.8

Cnedyem obpamumb e HUMaHUe, 4TO NepeMeHHas ¢ nnasatoLlen 3anaTon (rVar) 3aaHnmaeT gga permctpa
B NamMsaTu npubopa (B gaHHOM criydae — 513 n 514).

CospgaTb 3KkpaH B MeHemxkepe akpaHoB 3.8 n obaBuTb Ha Hero anemeHTel BBoa-Bbixoa Int u Beoa-
BbiBoA Float. NpuBssaTb kK HUM nepemeHHble wVar u rVar. B HacTporikax aneMeHTOB Anisi napameTpa
PepakTupyemo crnegyert noctaBuTb 3HadeHne [la, 4Tobbl METb BO3MOXHOCTb U3MEHSATb UX C Aucnnes
MP200.

CeoiicTsa Beoa /eeisoa {intffloat)1 L =
E HHE
I n t 0 0 0 0 : MepemenHan wVar [512] ~
Tun nepemMeHHoit Llenss
3Hakos 4
% Mocne sanAToR 0
F I o at + 00 , 0 Texer o
TexcT nocne
Penakmupyemo Da
Dlmsm £ v
Nepemennan
MepemenHan ana oTofpaxeHua

PucyHok 11.9
3arpy3utb npoekt B [1P200 (Mpubop — 3arpy3ntb nporpammy B npudop).

3aiiTv Ha rmaBHyto cTpaHuly cepeuca OwenCloud. Ecnu elle He 3aperMcTpupoBaHbl B CepBUce —
HeoBX0oAMMO NPOTM NPOLEAYPY PErUCTPaLUN.

MepeiTv Ha BKNaaky AGMUHUCTPUpPOBaHUE, OTKPLITb BKNaaky MpuGopbl 1 HaxaTb kHomky Jlo6aBUTb

0BaBUTE NpKUED
N =+ A puGop

YkasaTtb crnegytowime obasaTtenbHble HACTPOMKK:
*  Tun npnbopa — BbibpaTb TMN MpounsBonbHoe ycTporcTBo Modbus;
* WUpeHTndnkaTop — BBECTM 3aBOACKON HOMEP CETEBOIO LUMKO3a (YKasaH Ha Kopryce Lunio3a);
* Appec B ceTu — ykasatb agpec 1;

+ HaszBaHue npubopa — BBECTM Ha3BaHWe Npudopa;
* YacoBou nosic — yka3aTb YaCOBOW MOSIC, B KOTOPOM Haxogutcst npubop.
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[o6aeneHne npubopa

Tun npubopa*

nuBOo N2 CNEAYHLLMX 2H3UeHWA: 23B0ACKOR HOMeD Npubopa, IME

Appec B ceTu® 2-HaiTOBOE AECATEPUYHOE YICNa
SapofcKoil HOMEp
HazeaHwe npuGopa* He Bonee 64 CMMEONOE
Kateropmnwn

Yacoeoid noac* GMT+0:00

>0pa BYAET CMELLETLCA B 33BMCMMOCTIA OT 4aCOEOT0 MOACA.

BpemA Ha cTpaHnue np

OTMEHWTS Nobasuts

PucyHok 11.10

10. Haxatb kHonky [lo6aBuUTb.
11. Haxatb Ha Ha3BaHWe npubopa, YTOOLI NePenTn K ero HacCTporike:

RIsLLIE  Monb3osateny  Mpodunb KOMNAHWK

Twun, Ha3B4 2, PACNoNoXeHWe Nprubopa MKW NAEHTIA] dTof Q KaTeropu... +,ﬂOGaBMTbHDL—‘6OD

Ha3sBaHue MpuGop NpeHTudukaTop O6HOBNEHO
© K Cloud MK 4epes Modbus TCP 6A:77:00:FF.E1:63 TOMBKO HTO i
nP200 MNpon3BonbHoe ycTpoidcteo Modbus 11122333 i
PucyHok 11.11

12. Ha Bknagke O6wee/O6WwmMe HaCTPONKM yKasaTb CKOPOCTb onpoca u HacTponkn COM-nopTa npubopa B
COOTBETCTBUM C HacTponkamu B Owen Logic. HaxaTtb kHonky CoxpaHuTb AN NPpUMEHEHNS HOBbIX
HacTpoek. B cnyyae HeobBXxoanmMoCTN MOXHO M3MEHUTL U ApYrne HacTPOWMKK (Hanpumep, nepuog onpoca).
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ﬁ CoBemua  MapameTpe

OBLE HACTRORKK Hacrpoiiky pacnonoxeHiua Ha KapTe
TerylwmiA naeHTUdUKaTop 11122333
Tun npuGopa MpowssontHoe ycrpoicreo Modbus
HoebilA maeHTUpuKaTop GSMwinkos == IMEIL, MK => MAC-aapec
3aBoACKOW HOMEpR Lienoe, He Bonee 17 3HaK0E
HaseaHwe npubopa* MNP200
Yacosoid noAc* GMT+3:00 v
Bpema Ha CTpaHKLe NprBopa By 4eT CMELLSTLCR B 38BMCMMOCTI OT Y3C080r0 NORCA.
BpemA xpaHeHWA apxuBa* 20 AHER
"OnepaTUBHLIA" Nepyog onpoca* 15 CEK
MHTepsan onpoca onepaTBHLX NapaMeTpos
"KoHpurypaumoHHeIR" nepuog onpoca* 15 CEK
MHTEep8an onpoca KOHGWUIypaWMoHHLIX NapaMeTpoE
"¥npaenaowmuiA” nepuog onpoca* 15 ek
WMHTEpSan onpoca yNpasnReMbl NEpaMETpOE
Cropocte COM-nopra* 115200 v
AnnapatHoe RT5/CTS cornacosaHwe
Wicnonez0BaTe annapatHoe RT5/CTS cornacosaHme npw obmere yepes R5-232.
Hactpoiika COM-nopTa* ﬂ v
Appec B ceTH* 1
TalimayT Mexay cUMBONaMKU* 100 MC
TalimayT BCero CcooBLEHNA* 100 MC
MpoTtoron Modbus* RTU v

PaspewaTbh NAKETHOE YTEHME
Cucrema BygeT rpynnMpoEdTe 3anpockl K cocegHum Modbus-perncrpam

CooipaHuTh
PucyHok 11.12

13. Ha Bknagke MapameTtpbi/HacTpoiku napameTpoB Modbus no6aBuTe napameTpol Bpy4yHyto. Cnegyer
obpaTUTbL BHUMaHMe, 4YTO agpeca PerncTpoB yKasbiBaloTCS B LUECTHAALATEPUYHON CUCTEME — NOITOMY
UCMNoMb3yeMble 3HAa4YEHUS OTNIMYAKOTCS OT TeX, KoTopble NpuBegeHsbl B Owen Logic — 512 (DEC) = 200
(HEX).
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11 MpumMepbl NPOEKTOB

Ynpaenetxue npubopom: NMP200 i
Obwwe Cobbitvs  [REE Gy ]

Hactpolika napameTtpos Modbus

Jo6aBuTe  =jm Ynanuts Bce NapamMeTpbl [ MMNopTUpOEaTh... *
Kog PYHKLMA PYHKLMA Appec Popmar MopAagok xpaHeHna OTobpa)kaeman eguHULa
napametpa yTeHNA 3anucun perncrpa XpaHeHnA 6aiiT W3MepeHna HassaHue
rvar 03 16 201 float Mnagwuii 6aiT c3agM none: 3 yudp nocne Todkwn, 6e3  FLOAT @ @
eAnHUL,
wvar 03 06 200 uint16 Mnaawwmii 6aiT c3aam none: 3 yndp nocne Toukn, 6es INT ¢ 0
eAnHNL,

PucyHok 11.13

14. TlepenTn K NPOCMOTPY 3Ha4YeHWI NapameTpoB npubopa. N3meHnTb 3Ha4YeHNss NepeMEHHbIX C gucnnes
MP200 n HabnopgaTb cooTBeTCTBYOLWME M3MeHeHnss B OwenCloud.

15. B cny4ae Heo6X0AMMOCTUN U3MEHEHUS 3HAYEHWUI criedyeT NepenTn Ha BKNaaKky 3anucb napaMmeTpoB.

MP200-24.4.2.0 O6HOBNEHO gy
TONBKO 4YTO
Tabnwubl  Tpadwkn  Jlor aKTWBHbIX COBBITWA  3anwWcb NapaMeTpos
Kog napameTpa MapameTp 3HaueHue
rVar rVar 5.500
wVar wvar 9.000
PucyHok 11.14

11.4 Npsamoe nogknroveHue npubopoB BToporo nokoneHusa k OwenCloud
[nsa npubopoB BTOPOro NoKoneHus AoCTynHO npsamoe nogkntoyeHne kK OwenCloud.
Mpunbop gomxkeH BbiTe HacTpoeH AN paboTbl U NOAKITHOYEH K CETU.
Ina nogkntoveHus k OwenCloud cniegyer:
1. TMoakntounte Npmbop k MK 1 cosgate NpoOeKT ¢ MCNONb30BaHNEM CETEBbIX NEPEMEHHbIX.
2. YcTaHOBUTBL Naporb Ans AocTyna K npubopy.

3. B okHe HacTpoek npubopa paspewwmnTb goctyn kK OwenCloud.
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11 MpumMepbl NPOEKTOB

HacTpo#ka npubopa

Beixoa 2 -
Beixoa 3
Beixoa 4
Beixog 5
Buixoa 6
Beixoa 7
Beixon 8
Beixoa 9
Beixog 10
Jloruka
—-Modbus Slave
Mpaea yaanéuHoro goctyna us OwenCloud
Hactporiku nopta RS-485 1
Hactpoiiku nopta RS-485 2
Batapes
Cratyc npubopa
Apxue
=-Yacel peansHoro BpeMeHn
MepemMeHHbIe AaThl M EPEMEHM
Mactep Modbus
Maponb
Yacel
CeTeBble HAaCTPOWKM
Moaynwv pacwmpenus -

Wma
Tekywni IP agpec
TekyLwan Macka NoaceTn
Tekywwid IP agpec wawosa
Ycranosute IP agpec
YCTaHoBMUTE Macky NOACETH
Ycranosute IP agpec wnosa
Pexanm DHCP

DNS cepsep 1

DNS cepsep 2
Cratyc noakntoueHua kK OwenCloud
Moakarouerue Kk OwenCloud

Moaxnwuenue kK OwenCloud

Modbus peructp: 35
3HaueHuWs:
0 - Buikn, 1 - Brn.

Mpwu 3anuck HacTpoex npubop ByaeTt nepesarpyxeHx.

3HaueHue

10.2.11.122
255.255.0.0
10.2.1.1

PasoBas yCTaHOBKa KHOMK...

0.0.00
0.0.00

Mpouuntats

MNepemenHan

< He BblbpaHa >
< He BulBpaHa >
< He BulBpaHa >
< He BulBpaHa >
< He BulBpaHa >
< He BulBpaHa >
< He BulBpaHa >
< He BblbpaHa =
< He BblbpaHa =
< He BblbpaHa =
< He BblbpaHa =

3anucatb

33KpbITh

PucyHok 11.15 — OkHo HacTtpoiika npubopa

m NMPUMEYAHUE

Tabnuue Huxe.

3HadeHue napameTpa CtaTyc nogkntodeHus kK OwenCloud moxHo cuntath no Modbus nnum
npmneBA3aTb NepemMeHHy Mosrib30BaTeribCKOM nporpamMmmbil. Onwucaxune napameTpa npmeeneHo B

Tabnuua 11.1 — Bo3aMoxHble cOCcTOAHMA napameTpa «CtaTtyc noakntovyeHmsa K OwenCloud»

CocTosiHne 3HauyeHue OnucaHue
HeT coeanHeHnuns 0 BbikntoyeH oomeH ¢ OwenCloud
MaeHTudmkauus 1 YctaHaBnuBaeTtcs nogkntodeHmne kK OwenCloud
Pabota 2 OwenCloud ynpaBnsaeT npubopom, oLLIMBOoK HeT
Owwunbka cetn 3 Mpnbop He MOXET YCTaHOBUTbL COeAUHEHNE C CEPBEPOM
OwenCloud
HeT napons 4 He ycTaHoBneH napons Ha npubop

4. PaspewunTb yaaneHHbin goctyn k permctpam Modbus.
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11 MpumMepbl NPOEKTOB

HacTpoiika npubopa - O X

-
Bxoa6 Nmsa 3HaueHue MepemerHan
Mone30BaTENECKME CEETOAMOARI (FN)

PazpelweHre KOHDUIYPUPOBaHWA PazpeweHo < He BbibpaHa >

YnpaeaeHWe 1 3anMcb 3HAUEHWA PazpelueHo < He BblbpaHa =

Joctyn k pernctpam Modbus - < He BolbpaHa =

=t [JMCKpeTHBIE BBIXOABI
Brixoa 1
Beixoa 2
Brixon 3
Brixon 4
Beixoa 5
Brixon 6
Beixon 7
Brixon 8
Brixon 9
Brixoa 10
Norwuka
=+Modbus Slave
MNpaga yaanénHoro goctyna us OwenCloud
Hactpo#ikk nopta R5-485 1

Doctyn Kk permctpam Modbus

Modbus permcrp: 703
3HaUeHMA:

Hacrpoiiki nopta RS-485 2 0 - MonxbiF 3anpeT, 1 - Tonbko uteHne, 2 - Tonbko 3anvch, 3 - MNonHbIA goctyn

batapes
Cratyc npubopa
Apxue

3aKpbITh
=} Yackl peansHOro BpeMeHn -

PucyHok 11.16 — OkHo HacTtpoiika npubopa

3arpyanTb nporpammy B npubop(Mpnbop — 3arpy3utb nporpammy B npuoéop).

3anTui Ha maeHyto cTpaHuuy cepenca OwenCloud. Ecnu permctpauus OTCyTCTBYET, TO HEOOXOAMMO NPONTH
npoLeaypy permcrpauumn.

MepenTn Ha BKNaaky AGMUHUCTPUPOBaHUE, OTKpPbITb BKkNaaky Mpubopbl 1 HaxaTtb kKHoMnky Jlo6aBuTb

= [l06aBMTE Nprbop

npubop ( ).
MosiBuTCA OKHO € BoIOOpPOM TUNa npmnbopa.
NPUMEYAHUE

Mpsamoe nogkntodeHme k OwenCloud GygeTt paccmartpuBartbes Ha npumepe MP103. Ona
NoaKtoYeHMs Apyrmx NnpubopoB BTOPOro NOKOMEHWS BbINOMHUTE aHanorM4Hble AeACTBUS.
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[Jo6aeneHne npnbopa

Twun npnbopa* -

WaentudukaTtop* B Ycrpoiictea OBer
MporpaMmMupyemMble norudeckne KoHTponnepsl (MJ1K, CrK)
B MporpaMmmpyeMele pene
MNP205
8 npr103

MP103 no Ethernet - ABTooNpeaeneHKe

Appec B ceTn*

3aBoAcKoli Homep
MP103 no Ethernet - PyyHan HacTpolika

HassaHue npm6opa* [MP103 no R5485 - Yepes w3

MP200

KaTeropumn Mnp102
MP100

YacoBo# noac* MP225

L T e me— A

e

OTMEHUTb JobaenTb

PucyHok 11.17 — Bbi6op Tuna npubopa

BapwnaHT MP103 no Ethernet — ABTOoONpeaeneHue:

a.

d.
e.

NMPUMEYAHUE
Mpu atom cnocobe gobaeneHns Npubopa BLIBOASTCS HE TONMbKO CETEBbLIE NEPEMEHHbIE, HO 1 BCE
OepeBo napamMeTpoB npubopa.

B nosiBMBLLUEMCSH OKHE B MOSSIX:

* WpeHTndmkaTop BBECTN 3aBOACKON HOMEP NMpubopa;

* Appec B ceTu ocTaBuTb 6e3 uameHeHust agpec 1;

* HasBaHue npubopa — BBECTM Ha3BaHWe Npnbopa;

* YacoBoM nosic — yka3aTb YaCOBOW MOSIC, B KOTOPOM HaxoguTcs npmbop.

HaxaTtb kHonky «[Jo6aBuTtb». OTKpoeTca nHtepdeinc 6a3oBbix HAacCTpoek npubopa.

BeecTtu naponb ot npubopa. Ecnu Heobxoanmo, MOXXHO M3MEHWTL U ApYyrue HacTPOMKK (Hanpumep,
nepvog onpoca).

HaxaTtb KHOMMKY «COXpaHl/ITb)) ana npuMeHeHnA HOBbIX HACTpPOeEK.

OwenCloud nogkntounTcsa kK NpMbopy 1 cUMTaEeT BCE NapameTpbl U3 HETO.

BapwnaHT MP103 no Ethernet — Py4yHasa HacTpoumka:

a.

B nosasuBeLLIEMCA OKHE B NOMsAX:

* WpeHTndmkaTop BBECTN 3aBOACKON HOMEpP Npubopa;

+ Appec B ceTu ocTaButb 6e3 nameHeHns agpec 1;

* HasBaHue npubopa — BBeCTM Ha3BaHWe Npnbopa;

* YacoBoM nosic — yka3aTb YaCOBOW MOSIC, B KOTOPOM Haxogutcs npmbop.

HaxaTtb kHonky «[Jo6aBuTtb». OTKpoeTca nHtepdeinc obLmx HacTpoek npubopa.

BeecTv naporb oT npubopa. Ecnn Heo6xoanmo, MOXXHO U3MEHWUTL M Apyrve HacTpoiiku. HaxaTb
KHOMKY « COXpaHWUTb» AN NPUMEHEHNSA HOBbIX HACTPOEK.

[Hanee Bo Bknagke MapameTpbl/HacTpoiku napameTpoB 0o06aBUTL CeTeBble NapaMeTpbl Npubopa
OOHWUM U3 JOCTYMHbIX CNOCOGOB:

* BPYYHYIO, B COOTBETCTBUU C 3aaHHbIMU B MP103 ceTeBbIMU NepeMeHHbIMU. CnepyeT
06paTUTbL BHUMAaHMe, YTO agpeca perMcTpoB YKasbiBaTCA B LUECTHAALATEPUYHON CUCTEME
— MNO3TOMY UCMOMb3yeMble 3HAYEHNS OTNNYAalOTCA OT TeX, KoTopble nNpuBeaeHbl B Owen Logic -
16384 (DEC) = 4000 (HEX).
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11 MpumMepbl NPOEKTOB

B BMZe hbanna *.json, ecnv BOCNoSb30BaTbCs pacluMpeHnem AKCNopT yCTPOUCTBA B
OwenCloud Owen Logic. [ins gobaeneHns napaMeTpoB criefyeT HaxaTb Ha BbiMagatoLwuin
cnucok MMnopTupoBaThb 1 BbibpaTh BapnaHT 3arpy3ntb us JSON. B oTKpbIBLLEMCS MEHIO
BbIOpaThb paHee co3naHHbI dhalin B hopmaTe *.json 1 HaxkaTb KHOMKY 3arpy3vTb napamMeTpbl.

OOWMe AaHHele  HacTpoiiky coOemunii  IgElapele el RpETELNE yolel:]

& Sxcnopt B JSON i OuncTuTe Bce napamMeTpel WmnopTupoeaTe...
Mapametp 3arpysuTe M2 JSON & KumA  Appec EavHMLA Popmat = 0 =
1ICM | perncTpa W3MepeHWA AaHHbX =
—Bce NapameTp + 3arpysuTe vz Codesysv.2.3 &y

PucyHok 11.18 — UmnopT napameTpoB
BapuaHT MP103 no RS485 - Yepes wnio3s:

a. B nosBuBlemcs okHe B Nonsx:

* WpeHTndmkaTop BBECTN 3aBOACKON HOMED LUNIO3a;

* Appec B ceTu yCTaHOBUTb B COOTBETCTBUM C aApeCOM MOpTa K KOTOPOMY MOAKIOHEH LUMHO3;
* HasBaHue npubopa — BBECTM Ha3BaHWe Npnbopa;
* YacoBou nosic — ykasaTb HacOBOM MOSIC, B KOTOPOM HaxoguTcs npubop.

b. HaxaTtb kHonky «[do6aBuTb». MosBUTCA OKHO HacTpoiku obmeHa ¢ OwenCloud.

Ckopocts COM-nopTta* 9600 v
Hactpoiika COM-nopta* 8N1 v
Apgpec B ceTn* 16

2-6aliToBOE lecATEPUYHOE YNCIIO

TaimayT mexxgy cuMmBonaMmn® 100 MC
TavimayT Bcero coobuieHua™ 100 MC
MpoTtokon Modbus* RTU v

PaspellaTb NakeTHOE YTeHUE
CucTema BygeT rpynnmMpoBaTh 3arpockl K coceiHuM Modbus-pervctpam

CoxpaHnTb

PucyHok 11.19 — Hactpounku o6meHa ¢ OwenCloud

Monsa 4omKHbI COOTBETCTBOBATL aHANOMMYHbIM HaCTPOVIKaM nopTta K KOTOPOMY NOAKITHYEH LSS, !

* Ckopoctb COM-nopTa

. HaCTpOﬁKa COM-nopTa YCTaHOBUTb B COOTBETCTBUM C ajp€COM NopTa K KOTOPOMY NOAKIMHYEH
LLJTH03;

* Mpotokon Modbus — BBeCcT\ Ha3BaHne npubopa;
HaxaTtb kHonKy « COXpaHUTb» A58 NPUMEHEHNST HOBbIX HACTPOEK.

Hanee Bo Bknagke MapameTpbi/HacTponkn napameTpoB J06aBUTL CETEBLIE NAapamMeTpbl Npubopa
OAHUM M3 OOCTYMHbIX cnocobos.:

* BPYYHYIO, B COOTBETCTBUM C 3agaHHbIiMK B [1P103 ceTeBbiMU nepemeHHbiMK. CnenyeT

OﬁpaTMTb BHMMaHMe, 4TO agpeca permCTtpoB yKa3bliBalOTCA B LLIeCTHa,D,Ll,aTepW-IHOIZ cucreme

— MO3TOMY MCMOMb3yeMble 3HAYEHUS OTNINYAKOTCS OT TeX, KOoTopble NprBedeHsbl B Owen Logic -
16384 (DEC) = 4000 (HEX).

* B BUAe harina *.json, ecrnv BOCMNOMb30BaTbCs pacluMpeHnemM JKCNopT yCTPOUCTBA B
OwenCloud Owen Logic. [Jnst nobaBneHus napameTpoB credyeT HaxaTb Ha BbinagatoLmi

284



11 MpumMepbl NPOEKTOB

cnucok MMnopTupoBaThb 1 BbibpaTh BapnaHT 3arpy3ntb us JSON. B oTKpbIBLLEMCS MEHIO
BbIOpaTh paHee co3gaHHbIv dharn B hpopmare *.json 1 HaxkaTb KHOMKY 3arpy3vuTb napamMeTpbil.

Obupie faHHble  HacTpolky cobbimuii  [[SElayelel IRy ETvEl N galel =]

& Sxcnopt B JSON M OuncruTs sce napameTpbl WMmnopTpoBaTe... =

3arpysnTe 13 JSON & Kuma Agpec Epuuuua @opmar = o

NapameTp
1CM | PErucTpa W3MepeHUA AaHHLIX

]
I

—BCe NapameTpsl + 3arpy=nTe uz Codasys v.2.3 &

PucyHok 11.20 — UmnopT napameTpoB

Ecnv Bce HacTponky BbInn KOPPEKTHLIMU, TO Ha Bknagke Obwme AaHHbIe 0TOOpa3ATCcAa AaHHble OT npubopa.

Ecnu npubop He onpalumeaetcs ns OwenCloud, To cnegyeT NpoBepUTb CETEBLIE HACTPOWKN, CTaTYC NOAKITIOYEHNS K
OwenCloud:

Cratyc nogkntovenus Kk OwenCloud

PucyHok 11.21 — Npumep oTobpaxkeHnsa nogknoyeHnsa k OwenCloud

Ecnu 3HaueHust He nuwyTtcs B npubop 13 OwenCloud cnegyeT NpoBepUTb HanNMyMe YCTaHOBMEHHOW ranouvku B
cTtonbue YnpaBnseMbin napamMeTp.

W

PucyHok 11.22 — YnpaBnsembin napameTp

11.5 YnakoBka/pacnakoBka 6uTt/uenbix yncen

3agaya — HeoOxooMMO CUMTbIBATb COCTOsIHME BXOAOB Mpubopa U BbIBOAUTb HAa 3KpPaH COCTOSIHUME BbIOPaHHOro
BXoga.

Ha nnnocTtpaumm Huke NpMBeAEH XOrCT NPOEKTa C UCMOMNb30BaHMEM MAaKpPOCOB M3 MeHeaepa KOMNoHeHToB 4.10 n
HaCTPOWKM CBONCTB 3M1EMEHTOB BbIBOAA Ha 3KpaH.
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PucyHok 11.23

11.6 O6paboTKa OGUTOBLIX NEPEeMEHHbIX C MOMOLLLI MAaCKM

3apayva — no curHany BbIXOAbl BKITHOYAKOTCS UNW BbiktoYaloTcs. Ecnn peanusyercs gononHUTensHoe ycnosue —
cpabaTtbiBaeT Bxoa 1, To Bbixogbl 2, 4, 6 U 8 OOMKHBI NPUHUMATbL UHBEPTUPOBAHHOE COCTOSIHWE OTHOCUMTEMNBHO

TeKyLliero.

.
— BM_in1 | In_to_Vari
12 = bm bmf »—«————| Macka 3Hat|e|-me4-—u—<j
— [II x——| Shift n_in x| Homep BXoga
13 DI_1 HBEpTMpPOBATE
DI 2 : o
DI_3 ;BxOUO}» Bbll{ﬂ‘%
14 DI_4 : -
DI 5
DI 6
15 Ceoficrea Beod memoa ntfflaat] CeolicTea Beoa feeiEon (Boolean) 1
DI_7 =
=iz =|p
D|_8 v [anason = Zl |
L e v  Koopmmars
16 [[e— B5535 :
T 0 K 5
v Hoopmwams ¥Y: ]
] X 0 P P&
— v o Mapame
- [i1
I_f Megereran In_in ] Tewet "True" Ben
;‘:' s :‘""""7‘ Tewct "False” Boacn
= M.:“ . o TexeT oo
] Texct i Bx TewkeT nocne
TexcT nocne "
I 8 PegasTipyemo Oa Eiiil;mp,’emo |5’bl'

[na 3agaHna COCTOSHWI BbIXOAOB CrieyeT MCMNOomnb3oBaTh MaKpOChl U3 MeHemxkepa komnoHeHToB 4.10 — BOOL _

INT v INT_BOOL.

JononHutensHoOe ycnoBue LaHHOMO NpvMepa MOXHO peanun3oBaTb C NMOMOLLbI NOBMTHOro uckniodeHms XOR. B
KayeCcTBe MacKkun MOXHO BOCMOSb30BaTbCs LEenovmcneHHomn koHcTaHTon — 170 (10101010 B gBOMYHOM BUAE).

XoncTt NPOEeKTa B peXXume CUMynaumm npuBeaeH Hmxe.

o

UE

BOOL_INT1

1

INT_BOOL1

0 SEL

INO1
INO2
INO3
INO4
INOS
INO&
INO7
INC8
INCS
IN10
INT1

IN12
IN13
IN14
IN15
IN16

OUT (01-16)] 0

e
170 170.1

0 «I
XOR
70 170

170

170170 IN (01-16)

o .

ouTo1
ouToz2
ouTo3
ouTo4
ouTos
ouT06
ouTor
ouTos
ouTo9
ouT10
ouTtn
ouT12
ouT13
ouT14
OUT15|—«
OUT16|—~

|

Y EYERE

]

o

Talo

PucyHok 11.24
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12 Asbik nporpammupoBanns ST

12 fAsbik nporpammupoBaHua ST

ST (Structured Text) - 3T0 TEKCTOBLIN S3bIK BEICOKOrO YPOBHS. FABMSETCS OOHUM U3 MATU S3bIKOB, NOAAEPKUBAEMbIX
ctaHgaptom MOK 61131-3.

B Owen Logic goctynHo co3gaHne yHKUMIA U yHKLUMOHArbHbIX 6r10KkoB Ha s3blke ST.

* CuHTtakecnc 12.1

e Twunbl gaHHbIX 12.3

* KoHcTpykumm a3bika 12.4

*  CucremMHble pyHKummM 12.5

* CucrtemMHble yHKUMOHaNbHbIe 6rokn 12.6

12.1 CuHTaKcuc

KntoyeBble crosa MOryT ObITb BBEOEHbI B CMMBOMAaXx BEpPXHEro n HWXHero perncrpa. I'Ipo6er|b| n TaGyJ’IFILI.VIFI He
BIINAKOT HA CUHTAKCUC N MOTyT ObITb NCNONb30BaHbI Be3ae.

MimeHa nepeMeHHbIX, PyHKLMA 1 YHKLMOHAarbHbIX 65TOKOB MOAYMHSAOTCA CriedyoLwmMM npaBunam:

*  msa He [OMKHO codepXaTtb NPobenoB 1 cneLcnmBoroB (Hanpumep, !, @ u T.4.). VckntodeHre — cumBorn
HWXHero nogyepkmeanus (_);

*  VIMs JOMKHO HauMHaTbCs ¢ OYKBbI;

*  Msa nepeMeHHOn MOXET codepKaTb TOIbKO ByKBbI NATUHCKOro andaBuTa;

*  mMa He 0OMKHO coaepkaTb HECKONbKO CUMBOSOB HVXXHEro nogyepkmBaHus(_), pasMeLleHHbIx nogpsa (T.e.
ums i__Test HepgonycTumo, a ums i_Te_st - gonycTtumo);

* Pernctp nmeH oobekToB He yuntbiBaeTcs (ITest n iTEST Gynet MHTEpNpPEeTUPOBATLCS Kak OAHO U TO Xe UMSI);

* Ha gnuHy MMeHn He HaknagbIBaeTCsl HUKAKUX OrpaHuyeHuii;

*  Msa He gomkHO coBnagaTh HX C OOHUM U3 3ape3epBMpOBaHHbIX KNoveBbIx cnoB (Hanpumep, VAR, INT, n 1.
A.);

* PekomeHayeTcs Ans UMEH NepeMeHHbIX UCMONb30BaTh BEHrepCcKyo HoTauumto u ctunbs lowerCamelCase.

12.1.1 NMo6GuTOBbLIN [OCTYN K NEPeMEeHHbIM

MobuToBbin gocTtyn goctyneH ans nepemeHHbix Tuna UDINT. [Onsa obpalieHms Hy»XHO UCNomnb30oBaTh CreayroLyto
thopmy:

[lepemeHHas.Hovep Tpebyemoro OmTa

Mpumep
Variable.l := TRUE;
Variable.31 := FALSE;

Homep buta npu 3TOM OO0JTXKEH ObITb 3agaH uernbiM ymcnom ot 0 go 31. Mcnonb3oBaHne nepeMeHHbIX B Ka4yecTBe
HOMepa ouTa He 00nycKaeTcA.

12.1.2 Ucnonb3oBaHue (hpyHKUMNA B APYrUX aneMeHTax nporpamMmmbl Ha ST
@DYHKUMIO MOXHO BbI3BaTb B OPYrov (OYHKUMM MU (PyHKUMOHaNbHOM 6roke. [ns 3TOro Hy)XHO MCMONb30BaTb
cnegytowmmn popmart (HedpopmanbHbIv BbI3OB):
Ums ¢pyHKUUU (MepeduciieHue Yepes 3arnsmyro exo008 (hyHKUUU)
Mpumep
FUNCTION rFunl: REAL;

VAR INPUT

rInl : REAL;

rIn2 : REAL;
END VAR

rFunl := rInl + rIn2;

END FUNCTION

EcTb cyHkums rFuni:

Ee BbI30B B (hyHKUMM rFun2 GyaeT BbIMAQETL criegyolwmmM obpasom:
FUNCTION rFun2: REAL;
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12 Asbik nporpammupoBanns ST

VAR_INPUT
rInl 0 : REAL;
rInfl 1 : REAL;
rInfl 2 : REAL;
END VAR

rFun2 := rInl 0 * rFunl(rInfl 1, rInfl 2);

END_ FUNCTION

®yHkuma rFun2 Gyget BosBpallatb 4Mcno, pasHoe npoussegeHuio rin1_0 Ha cymmy rinf1_1 u rinf1_2, kotopble
3aJaloTCsa Ha BXO4E 3TOM OYHKLMMN.

12.1.3 Ucnonb3oBaHue ogHoro PyHKLMOHaNbLHOro 6yi0ka B Apyrom
3k3emMnnsapbl 04HOrO (hYHKLMOHanNbHOro brnoka MoryT 6biTe Co34aHbl B 4pYroM yHKLMOHansHOM Brioke, a UMEHHO B
obnactn o6bsABNEHUS NoKarnbHbIX NepeMeHHbIX B dhopmare:

(kpaTKoe 0603Ha4YeHue):(MMs PYHKLMOHANbLHOro 6roka)

lNocne cospaHns K3emMmnndapa (*)yHKLI,VIOHaﬂbHOI'O 6noka MOXHO Ha4YMHaTb pa60Ty C ero gaHHbiMu. Bxoabl
K3eMmnndapa 6noka AOCTYNHbI A4 3annmcu n3BHe. Bbixogbl — A4nsa YteHus.

BbI3BaTb 3Kk3eMMNsip MOXHO Mo-pasHoMy. B kayecTBe npumepa pacCMOTPUM BbI30B CUETYMKa ON1si MPSIMOro cYeTa,
KOTOpPbIN CO3[aeTca Kak LWabnoH npy co3gaHnmn yHKLMOHAaNbLHOro Groka.

1. Yepes hopmanbHbIii BbIZOB:
FUNCTION BLOCK fb2
VAR INPUT

xIn : BOOL;
END VAR

VAR_OUTPUT
xAlarmMax : BOOL;
udiQ : UDINT;

END VAR
VAR

fbl : functionblockl; //ob6baBieHue sK3eMJigpa OYHKIMOHAJBEHOTO OJIOKa
END VAR
fbl (U := xIn, Q => udiQ); //BHS30B sk3eMIUigdpa OGYHKUMOHAJLHOTO OJIOKa
IF fbl.Q > 10 THEN

xAlarmMax := TRUE;
END IF

END FUNCTION BLOCK

NMPUMEYAHUE .
O6patute BHMaHMe Ha cneuudmnyeckmin oneparop KONMpPoBaHNA 3HAaYEHNSA U3 BbIXOOHbIX

nepemMeHHbIX Broka («=>»).

2. Yepes obpalyeHune k Bxogam/Bbixogam OyHKLMOHANBHOMO 6roka (06bsBneHne nepeMeHHbIX aHanormy4Hoe):

fbl.U := xIn; //3anmce HaHHHX Ha Bxon OB
fbl (); //BH30B sk3eMyigpa OGOYHKLMOHAJBHOTO OJIOKAa
udiQ := fbl.Q; //uTenme BrIXOIA Bk3eMIIgpa OB
IF fbl.Q > 10 THEN
xAlarmMax := TRUE;
END IF

Ha Bbixoge fb2 6ynet nHaukaums npesbiweHns 10 MIMNYNbCOB 1 HAKOMMEHHOE 3HAYEHNE CHETHUKA.

@ ‘I‘IPEHYI‘IPE)KD,EHVIE

OObsBnATh 3k3eMnNAp PyHKUMOHANbLHOro 6roka B Tene oyHKUMM HEMnb3sl.

NPEOYNPEXOEHUE
@ B cyHkuMoHanbHoM 6rioke Ha ST makcmMarnbHas BIOXeHHOCTb 6rokoB — He Gornee 8.
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12 Asbik nporpammupoBanns ST

dyHKuMoHanbHble 6rokn Ha ST He nogaepxusatoT nepemeHHble Tuna RETAIN.

@ ‘I'IPEHVI'IPE)K,U,EHI/IE

@ NPEAYNPEXOEHNE

dyHKUMOHanbHbIe brioku Ha ST pesepBupytoT MecTo B namsaTh MN3Y nocne nx gobaenexHnsi B 6ubnuorteky
NnpoekTa, HE3aBMCUMO OT TOFO UCNONb3YHTCA OHM B MPOEKTE MUIN HET.

12.1.4 KommeHTUpoBaHue B peaakrtope ST

Pepaktop ST B Owen Logic noggepxuBaeTt pyHKUMIO KOMMEHTUpOBaHMS. [JOCTynHbl ABa TUNa KOMMEHTapUEB:
1.  OpgHocTpoyHbln. Ero mapkepom aBnsieTcs ABoWHOM crietd — //

2. MHorocTpoyHbIn. Ero Mapkepom senseTcs:

* (*— Ha4ano KOMMeHTapus;
* *)— KOHeL, KOMMEHTapus.

12.1.5 KonupoBaHue anemeHTOB Ha ST Mexay npoekTamm

[nsa konnpoBaHUa KOMNOHEHTOB Ha ST Mexay NpoekTamu criegyer:
1. Bblgenntb Ha CXemMe UCXOAHOro NpPoeKTa Te areMeHTbl Ha ST, KoTopble HEOOX0AMMO CKONMPOBATb.

2. CkonupoBaTtb BbiGpaHHbIE 3NIEMEHTbI C MOMOLLbIO coveTaHust knasuw Ctrl + C nm ¢ nomoLubo
KOHTEKCTHOIO MEHH0.

function2l
—eeiioed 1 tVariabl
Sl s II M Cospats makpoc  Ctrl+M
#  Pepaktuposats
. ¥panuTe
functionblock21l
o - E Konupoeate
fﬁ BrTaEuTE

S ) CeolicTea

PucyHok 12.1

3. OTKprTb NPOEKT A5 BCTaBKMN CKOMUPOBAHHbIX 3J1EMEHTOB.

4. BcTaBUTb 9NeMEHTLI Ha CXeMy BTOpPOro npoeKkrta C NoOMOLLbH COYeTaHUA KrinaBuLl Ctrl + V vnu ¢ nomoulpbto
KOHTEKCTHOIo MeHH0.

B pesynerate B 6|/|6m40Te|<y KOMIMOHEHTOB MpoeKkTa B COOTBeTCTByPOLIJ,I/IIZ pasaen pobaeAtca WwabnoHbl Bcex
CKOMMPOBAHHbIX 3J1IEMEHTOB.

EI NMPUMEYAHUE

1. Ecnu B 61bnnoteke KOMMOHEHTOB HET rPynnbl, KoTopas Gbina ykasaHa Ansi CKONMPoBaHHOMO
KOMMOHEeHTa, oHa byaeT co3aaHa.

2. Ecnurpynna ckonnpoBaHHOro KOMMOHEHTa He yYka3aHa, wabnoH 6yaet gobaeneH B nanky Opyroe.

|_|pVI KONMMpoBaHUN COXPaHAKTCA BCe CBA3M MeXxay BCeMU KOMMOHEeHTaMW, KOTOpble BoOwM B onepauunto
KonnpoBaHuA.
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NPEOYNPEXOEHUE
@ Ecnu kakon-nnbo 13 ckonmpoBaHHbIX 3NIEMEHTOB COAEPXUT OLLNOKY, BCTaBKa 3NIEMEHTOB Ha CXeMy NpoekTa
OyoeT oTMeHeHa.
Otobpa3utcs cooblyeHre 06 ownbke ¢ ykazaHUeM MMEHN HEKOPPEKTHOrO afieMeHTa.

:Dwenan: X

KomnoxesT functionblockl He nopoep&WBAETCA B
JaHHOM OOKYMEKTE,

PucyHok 12.2

lMpoyne KOMMNOHeHTLI 0TOOpPasaTcs B Grbrnmoteke KOMNOHEHTOB B COOTBETCTBYIOLLMX pasgenax.

12.2 lokymeHTUpoBaHue B pepaktope ST
PenakTtop ST nogaepxusaeT yHKUUIO AOKYMEHTUPOBaHMS.
MapkepoM 0OKyMEHTUPOBaHUSA ABMASIETCA TPONHOWM cnaL «///».

HokymeHTnpoBaHue gobaensetca Hag obbekTamu: obbsaBneHne PyHKLMKM / PYHKUMOHanbLHOro 6rnoka, oobsasneHe
BXOZHOM / BbIXOOAHOW NepeMeEHHOMN.

Tern gn4a OOKYMEeHTUPOBaHUA nepevncneHbl B Tabnuue HuxXe.

Ter OnucaHue

<Description>...</Description> | OnucaHue anemeHTta nporpamMmmebl (PyHKUUKN, PYHKUMOHANBHOTO Bnoka,
BXOJHOW 1 BbIXOAHOW (TOMbKO ANs pyHKUMOHaneHoro 6rnoka) nepemMmeHHon)

<Author>...</Author> Nmsa coszgatens doyHKUuMmM unmn gyHKLMoHanbHoro 6rnoka

<GroupName>...</GroupName> | ima rpynnbl Ana rpynnupoBkU oyHKLUUK nnn yHKLMOHaNbHOro 6rnoka B
BMbnnoTeke KOMMNOHEHTOB

<OutputDescription>... Onucanue Bbixoga yHKUMK
</OutputDescriotion>
<Password>...</Password> Maponb gns goctyna B 6ok

WHdopmaLuma n3 TeroB AOKYMEHTMpOBaHMSA OyaeT oTobpaxaTbCsa B CHUMNMNETax Mpu BbiI30BE (QYHKUMM wnn
byHKLMOHanbLHoro 6rnoka.

..... 1 (
/ I nepeuil fb xStart FUNCTION_BLOCK Sp_ch /// BouMcneHWe YCTABKW Wara perynMpoBaHvAa
» rPv_i
AGE1 (X ® rPv_in .| VAR_INPUT xStart: bool /// Paspewenue na paboTy Gnoka "

.St"-;H 1 13 rSpRF _| VAR_INPUT rPv_in: real /// WamepeHHoe SHadeHWe
X>rarid 1D rSpEnd * | VAR_INPUT rSpRF: real f// BxogHas ycCTaBka
xEndHoldl W) rap VAR_INPUT rSpEnd: rea /// KoHeuHaA yCTaBKa wara

1@ udiHoldTime VAR_INPUT udiHoldTime: udint /// Bpema Bbgepxxu
//eTopoin VAR_INPUT rSpStart: real /// HavansHas ycTaexka wara

tﬁ rspStart VAR_QUTPUT rSp_out: real /// BuxogHaAa ycCTaeka
STAGE2 (X ?D rSp_out _1 VAR_OUTPUT xStartHold: bool /77 ®nar HadYana CcTaguM BHOSpPHKK i
xStartHol ED %StartHold 3 | VAR_OUTPUT xEndHold: bool [// ©nar OKOHYaHWA CTAfMM BsiOeDMKH
xEndHold2

1@ xEndHold

PucyHok 12.3

DokymeHTUpoBaHue chyHKUUn
///<Description>lpeocbpasoBaTesib CONPOTHBIIEHVA B TeMmrneparypy (Ptl1000)</Description>
///<OuptutDescription>Temneparypa</OutputDescription>
///<Ruthor>OBEH</Author>
///<GroupName>TeMmrnepaTypHet naTumnku</GroupName>
FUNCTION f PT1000: REAL; // GyHKUMS [OJd OaTuMKa TEepMOCONpoTuBjeHms PT1000
VAR INPUT

///<Description>Conporuenenmne</Description>
R : REAL;
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END VAR

MNocne mMmnopTa B MeHepKep KOMMOHEHTOB onncaHune (byHKLl,I/II/I 6yneT npencrtaBiieHO B COOTBETCTBUU C YKa3aHHbIMU
Teramu JOKyMeHTUpOBaHU:

[NpeobpasoBaTtens conpoTuenexus B Temnepatypy (Pt1000) f_PT1000

///<Description> nepeg dyHrumei

[ata cozganua: 22 gexabpa 2023 r. AsTop: OBEH  ///<Author>
Jata usmenenna: 15 aneapa 2024 . Ipynna: AHanoroesie NpecBpasoBaHna
E_ 1 9
///<GroupMame>

/{{<Description= e var_input

Bxoa Tun OnucanHne

R C nnaearowed 3anatoi | ConpoTUBNEHKHE

/{/<0OutputDescription>

Beiog Tun Onucanne

o] C nnasarowlei 3anaToi | Temnepatypa

PucyHok 12.4

Mpumep AOKYyMeHTMPOBaHUA (PYHKLMOHANbHOro 6roka
///<Description>Cuerumk myisg npgamoro cuera</Description>
///<Ruthor>OBEH</Author>
///<GroupName>TarmMeps 1 cueTumku</GroupName>
FUNCTION BLOCK fb Counter

VAR INPUT

///<Description>llerexkTop umMmnyJsscoB</Description>
U : BOOL; //BxonmHas INepeMeHHas C TUIOM IOaHHHX bool

///<Description>®nar cbpoca cuetrumka</Description>
Res : BOOL; //BxomHas HnepeMeHHas C TMUIOM OaHHEIX bool

///<Description>llpenyCcTaHOBJIeHHOE 3HaueHue cueTumka</Description>
N : UDINT; //BxomHas IepeMeHHas C TMUIOM IaHHEX bool

END VAR
VAR _OUTPUT

///<Description>3HaueHne cuerTunuxa</Description>
Q : UDINT; //BrIXOOHas IepeMeHHas C TUIOM JaHHHX udint

END VAR

Mocne nmMnoptTa B MeHeKep KOMIMOHEHTOB oOnucaHune beHKLIMOHaJ'IbHOFO onoka 6yu,eT npeacrtaBneHo B
COOTBETCTBUM C YKa3aHHbIMUN TeEramMmun JOKYMEHTUPOBaAHUA:!
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CueTtuuk ana npamoro cyeta fb_Counter

[/ {<Description> nepeg @6

[Fb_tuT] [ata cosganua: 12 aneapa 2024 r. Astop: OBEH [l/=author=
T 2
R=s

N

///<Description> B var_input

[lata nsmeHenna: 15 aneapn 2024 r. Ipynna: TaimMepsl U CHETUMKK f{{<GroupName=

Bxoa Tun OnucanHne

U Bynesckoe JeTekTop MMy NsCoB

Res Bynesckoe @nar cBpoca cHeT4vKa

M Llenouncnennoe | [NpegycTaHoBNEHHOE 3HAYEHNE CHETUNKS

///<Description> B var_ouput

Beiog Tun Onucanne

Q LenouncnenHoe | 3HadeHne cHeTHMKA

PucyHok 12.5

12.3 Tunbl gaHHbIX

Tvn AaHHbIX NepeMeHHON onpedenseT pog MHgopMauuW, guanas3oH NpeacTaBneHMn U MHOXECTBO OOMYyCTUMbIX
onepauun.
NMPUMEYAHUE
JToByto nepeMeHHy0 MOXXHO UCMOMNb30BaTh TONMLKO Nocne e€ obbasneHus. NprucBanBaTtb 3Ha4EeHUA OQHON
nepemMeHHON OPYron MOXHO, TONMbKO €Cnv OHW O4HOro Tuna. B NnpoTMBHOM cny4vae ncnonb3yTcd
npeobpasoBatenu Tunos 12.4.1.3.

NMPEAYNPEXOEHUE
(D MpeobpasoBaHre GonbLLNX TUMOB B 6oriee MenK1Me MOXET NMPUBECTU K MOTEpe UHGOpMaLIK.

Tvnbl gaHHbIX, NogaepxaHHble B Owen Logic, nepeyncneHbl B Tabnuue HUXe:

HasBaHue Tun Bo3MoXHble 3Ha4YeHuA Pas3mep B 6amTax
BOOL Jlornyeckuin FALSE, TRUE 4 6anta
UDINT LlenouncneHHbIin 0...4294967295 4 GaiiTa
REAL BellecTBeHHbIN —1,2%10-38...3,4x1038 4 banTa

T#0...4294967295ms
T#0..4294967s

T#0..71582m .
WHTepBa eme
TIME HTepBan BpeMeHU T40. 1193h 4 GanTta
T#0..49d
T#0..49d17h02m47s295ms
DT Bpems cyTok 1 AaTa 6D-2§-210500-01-01-00:00:00“2136-02-07- 4 Gaiita
ARRAY Maccus — —

12.3.1 3ape3epBupoOBaHHbIe KIlOYEBbIe ClIOBa

NPUMEYAHUE
EI B Tabnuue nonyxvpHbIM WPUGTOM BbiAeNeHbl 4OCTYNHbIE Ast UCMOMb30BaHWS CroBa.
ABS

END_TRANSITION RETURN SYS.TOF
ACTION END_TYPE SEL SYS.TON
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AND END_VAR SHL SYS.TP

ARRAY END_WHILE SHR TASK

AT ENO SINT THEN

BEGIN EXIT STEP TIME

BOOL F_EDGE STRING TIME_OF_DAY

BOOL_TO_REAL FALSE STRUCT TIME_TO_UDINT

BOOL_TO_UDINT FOR SYS.ACOS TO

BY FROM SYS.ASIN TOD

CASE FUNCTION SYS.ATAN TRANSITION

CD32 FUNCTION_BLOCK SYS.BLINK TRUE

CONFIGURATION GET_DATE_TIME SYS.CLOCK TYPE

CONTINUE GET_TIME SYS.CLOCKWEEK UDINT

DATE IF SYS.COMPARE_DATE_ |UDINT_TO_BOOL
TIME

DATE_AND_TIME INITIAL_STEP SYS.COS UDINT_TO_DT

DC32 INT SYS.CT UDINT_TO_REAL

DINT LINT SYS.CTN UDINT_TO_TIME

DO LREAL SYS.CTU UINT

DT LWORD SYS.DTRIG ULINT

DT_TO_UDINT MOD SYS.EXP UNTIL

DWORD NON_RETAIN SYS.FACT USINT

ELSE NOT SYS.FMAX VAR

ELSIF OF SYS.FMIN VAR_ACCESS

EN ON SYS.FTRIG VAR_CONFIG

END OR SYS.IS_LEAP_YEAR VAR_EXTERNAL

END_ACTION POW SYS.LG VAR_GLOBAL

END_CASE PROGRAM SYS.LN VAR_IN_OUT

END_CONFIGURATION |R_EDGE SYS.LOG VAR_INPUT

END_FOR READ_ONLY SYS.MAX VAR_OUTPUT

END_FUNCTION READ_WRITE SYS.MIN VAR _TEMP

END_FUNCTION_BLOCK |REAL SYS.RS WHILE

END_IF REAL_TO_BOOL SYS.RTRIG WITH

END_REPEAT REAL_TO_UDINT SYS.SIN WORD

END_RESOURCE REPEAT SYS.SQRT WSTRING

END_STEP RESOURCE SYS.SR XOR

END_STRUCT RETAIN SYS.TAN

12.3.2 MaccuBbl

CuHTaKcuc obbABNEeHus MmaccuBa

,U,J'Iﬂ obObsABNEHUs Mmaccusa NPUMEHAETCA CﬂeﬂerLLI,VIVI CUHTaAKCWUC:
<Mmsa maccuBa>:ARRAY [MHmexkcl. .VMHmexcN]OF <TUII SJIEMEHTA>:=[3HauyueHMe 10 YMOJIUaHMIO
3HaueHMe 1[I0 yMOJIUaHmMio sJjieMeHTaN] ;

syeMeHTal, 3BHaueHMe N0 YMOJIUAaHMIO BJIEeMeHTaZzZ,

lne:

MHpekct - HOMEpP NnepBoro ajfieMeHTa MacCcunBa;

MHpekcN - HOMep nocnegHero anemMeHTa MmaccmBa.

MNpaBuno ans NHOeKCoB:
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» 3HauveHne MHaekcN He MOXET ObiTb MeHbLLIE UMW paBHO 3HaYeHuo NHaekct;
*  MHpeKcbl AOMKHbI ObITb TONBKO LENOro Tuna v He MOoryT NMPUHUMATh OTPULATENbHbIE 3HAYEHWS.

MpuMepbl 0GbABNEHUS MaccuBa:

Massl: ARRAY[0..2] OF UDINT; //oOBABJEHME MACCUBA COCTOMIETO M3 TPex SJIEMEHTOB
Tmra UDINT

Massl: ARRAY[O0..2] OF UDINT :=[1, 3, 5]; //uHuumanmsauus 3JEMEHTOB MacCCHUBa IIpPHU
ODOBABJIEHUM MaCCHMBA

OwunbkM npy 06bSIBNEHNN MaccuBa:

Massl: ARRAY[0] OF UDINT :=[1, 5]; //oumbra: pasMepHOCTb MAaCCHUBA IOJIKHA OBTH
yKasaHa B Buie <leJjioe 4YUCIO>...<lLeJjioe 4YuCJo>

Massl: ARRAY[] OF UDINT; //oumbka: pasMEepHOCTH MaCCMBA LNOJIKHA OBITH yKasaHa B
BuOe <Lejioe UYUCIOo>...<lejioe UYuCIo>

(:MHTaKCMCFuvanCTyHaI(aﬂeMeHTaNIMaCCMBa

,D,J'IFI 0OCTyna K 3afieMeHTaM MacCuBa NpuMeHAeTCA CJ'IG,D,yIOLLI,MVI CUHTAaKCUC:
<MMmsa maccuBa> [Hmexcl];

anIMepr pa6OTbI C 3rnnemMeHTaMn maccumBa:

VAR:=Massl[5]; //mpucBoeHyre MNepeMeHHON Var 3HaueHUs M3 NATOTO BJIEMEHTa MacCHuBa
VAR:=Massl[5]+5*2;
VAR:=UDINT TO BOOL (Massl[5]); //mpucBoeHme mnepemMeHHOM Var npeoOpas30BaHHOTO 3HAYEHUA
M3 MOATOTO BJIEMEHTA MaCCUBAa
VAR:=(Massl[i]); //mpucBoeHme mnepeMeHHONM Var 3HaueHMs M3 1 sJjeMeHTa MacCHuBa,

Tne 1 - mepeMmeHHasa (JIOKaJbHAasS/BXOIHAS)

Mpu paboTte c maccnBamun 4ENCTBYIOT CriegytoLLme npasuna:
1. MaccumB MOXET ObITb TONBLKO OOHOMEPHBIN.
2. Konn4yecTtBo arnemMeHTOB MaccmBa orpaHnyeHo o 32768 anemeHToB.
3. Q3nemeHTbl Maccua moryT 6biTb cneaytowmx Tunoe: BOOL, UDINT, REAL, TIME v DT.
4

Moppepkka maccua ans pyHKUUN:
*  (QYyHKLUMS MOXKET BO3BpaLLATb TUMN AaHHbIX TUMa MaccuB,

Mpumep paboTbl PYHKLMK, KOTOpasi BO3BpaLLlaeT MacCuB:

//byukums MyFunction BepHeT nepemMeHHyW Tumna "Maccus"
function MyFunction: ARRAY [0..1] OF UDINT ;
var input
//BxonHEE THepeMeHHHEe Tuna "Maccusn"
Massl : ARRAY [0..1] OF UDINT ;

end var
//bopMupyeM BO3BpallaeMblli MACCUB B Tejie QYyHKLUU
MyFunction [0]:= Massl [0];

MyFunction [1]:
end function

* 0bbaABneHne nepemMeHHoM Tuna Maccus B pyHKuumn nponcxogut B obnactv VAR...END_ VAR w/vnn
VAR_INPUT...END_VAR,;

Mprmep 06bSABNEHNE NEPEMEHHBIX TUMA MaCcCKB B pasHblX 06nacTax yHKUUK:

Massl [11];

//byHrumsa MyFunction BepHeT nepeMmeHHyi Tuna "Maccus"
function MyFunction: ARRAY [0..1] OF UDINT ;
var input
//BxXonHHE MNnepeMeHHHe Tuna "Maccus"
Massl : ARRAY [0..1] OF UDINT ;
end var
var
//nokanbHele NepeMeHHble Tuna "Maccus"
Mass2 : ARRAY [0..1] OF UDINT ;
end var
end function

Ans pyHKUMOHanbHoro Groka:

* 0obObsABneHne nepemeHHon Tuna maccue B b nponcxogut B obnactn VAR...END VAR, VAR _
INPUT...END_VAR w/unu VAR_OUTPUT...END_VAR.
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function block MyFunctionblock
var_ input
//oBBaBIIeHre BXOIHOM NepeMeHHOM Tuna "Maccus"
Massl : ARRAY [0..1] OF UDINT ;
end var
var_ output
//oBBaBJIEHNE BHIXOIHOM MNepeMeHHOM Twuna "Maccus"
Mass2 : ARRAY [0..1] OF UDINT ;
end var
//oBbaBiieHMEe JIOKAJIbBHOM MepeMeHHOM Tumna "Maccus"
Mass3 : ARRAY [0..1] OF UDINT ;
end var
end function block

5. TMocnepoBaTenbHOCTb 3HAYEHWUIA MO YMONYaHWIO Arlsi 3N1EMEHTOB MacCcuBa 3aKro4aeTcsl B KBagpaTHble
CKOOKM.

6. I'IpM WMHULMann3auumn aremMeHToB MaccmBa, KONnM4yecTBO 3Ha4YeHU Nno YMOJ1HaHUIO JOJTKHO COOTBETCTBOBATDL
KONnM4ecTBy 3J1€eMEHTOB MacCcuBa.

Mpumep:

Massl: ARRAY[0..3] OF UDINT:=[1,3,5,7];
Owunbka:

Massl: ARRAY[0..1l] OF UDINT:=[1,5,7];
Massl: ARRAY[O..1] OF UDINT:=[17];

OrpaHun4deHus npu paboTe ¢ maccuBamu:
1. He nogaepxaH nobuUTOBLIN AOCTYN K 3fieMEHTaM Maccuea.
Mpumep:

Massl: ARRAY[0..1] OF UDINT:=[1,5];
Massl[1l].l:= TRUE; //ommubBka

2. He nogaepxxaHo NOBTOPEHWE MOCNe0BaTeNlbHOCTM 3NIEMEHTOB MacCcuBa.
Mpumep:

Massl: ARRAY[0..5] OF UDINT:=[1,5,7(2)]1; //rme (2) o3HauaeT NOBTOpPeHUE
nocyenoBaresgbHocTy [1, 5, 7] 2 pasza //ommbka

3. He nogaepxaHo NpMCBOEHME 3HAYEHWST Cpady HECKOMbKMM 3r1eMeHTaM MaccuBaa.
Mpumep:

Massl[1l, 5]:=1; //oumbka: NPUCBOEHME ZHAUEHMS 1 MEepBOMYy U MIATOMY
3JIeMeHTaM MacCcuBa

MpyMep Kcnonb30BaHUS MacCUBOB.

12.4 KOHCTpYKUUM A3bIKa

K KOHCTPYKUUAM A3blKa ST oTHocATCA:

* apudmeTtndeckune onepaunmn 12.4.1.1;

+ OuToBble onepauun 12.4.1.2;

+ onepauun npeobpazoBaHMa TUMOB AaHHbIX 12.4.1.3;
* normyeckue onepauun 12.4.1.4;

* onepauuun cpaBHeHusa 12.4.1.5;

* onepauuga npuceoeHus 12.4.2;

* koHcTpykuusa IF — ELSIF — ELSE 12.4.3;
* koHcTpykuusa CASE 12.4.4;

+ koHcTpykuna RETURN 12.4.5

« uukn FOR 12.4.6;

e uukn WHILE 12.4.7;

« uukn REPEAT — UNTIL 12.4.8.

NPUMEYAHUE .
lNpw 3anncuK BbIpaXKeHNn 4OMYCTUMO UCMOMNb30BaTb NepeMeHHbIE (BXOAHbIE, BbIXOAHbLIE N STOKarbHbIE) U
KOHCTaHThI.
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12.4.1 Onepauuu

12.4.1.1 ApuchmeTnyeckue onepauum

Onepauusn KnioueBoe cnoBo Tunbl faHHBbIX Mpumep ncnonb3oBaHusA
CnoxeHne + OUT:=INT+IN2+ ...
YMHOXeHMe * OUT:=INT*IN2* ...
BbluntaHune - IN, OUT: UDINT/REAL OUT:=IN1-IN2
Henenve / OUT:=1IN1/IN2
Ocrtartok o1 . _
LLeNoYMCrNeHHOro aeneHus MOD IN, OUT: UDINT OUT:=IN1 MOD IN2
A6conioTHOe 3HavYeHne ABS (IN) IN, OUT: REAL OUT:= ABS (IN1)
POW (IN, N)
BosBeneHue B cTeneHb IN — ocHOBaHue IN, N, OUT: REAL OUT := POW (IN1, N)
N — cteneHb

,D,OCTyI'IHbIe MaTteMaTtn4yeCckne KOHCTaHTbI.

NPUMEYAHUE

12.4.1.2 butoBble onepauun

Mpu 3anncy apudPMETUHECKNX BbiparKeHWI AOMYCTUMO UCMOoMb3oBaHMe CKOBOK AN yka3aHus nopsgka
BblYMCNEeHUN. [lencTBue, 3ako4eHHOe B CKOOKU, UMEET HauBbICLUMIA MPUOPUTET MPU BbIYNCIIEHMSX.

NO3ULIMOHHBIN KO, B
JBOWNYHbIN KOA.

Onepauus KnroueBoe cnoBo Tunbl AaHHbIX Mpumep ncnonb3soBaHuA
Mo6uToBbIN CABUT BEBO SHL (IN, N) IN, OUT: UDINT OUT := SHL (IN1, N)
MobuToBbLIN COBWI BNPaBo SHR (IN, N) N: 1..32 OUT:=SHR (IN1, N)
Hewndpparop.
Mpeo6pasyeT ABOUYHbIN DC32 (IN) IN, OUT: UDINT OUT:=DC32 (IN1)
KOZ, B MO3MLMOHHBIN KOf,
Wndpatop.
Mpeobpasyet CD32 (IN) IN, OUT: UDINT OUT:= CD32 (IN1)

12.4.1.3 Onepauun npeobpasoBaHUs TUNOB AAHHbIX

Onepauus KniouyeBoe cnoeo Tunbl AaHHbIX Mpumep ncnonb3oBaHus
UDINT B REAL UDINT_TO_REAL (IN) (')'ETEJE:EN/IL OuT:= UD'(';'J)_TO_REAL
UDINT 8 BOOL UDINT_TO_BOOL (IN) (;’:‘JiTl:Jg('JNOTL OuT:= UD'('N)_TO_BOOL
UDINT B TIME UDINT_TO_TIME (IN) (')NUTU?:'\NATE ouT:= UDI({\INT)_TO_TIME

UDIMT & DT UDINT_TO_DT (IN) Pl OUT:= UDINT_TO_DT (IN)
REAL 8 UDINT REAL_TO_UDINT (IN) OB\IT::ITJ%AlhT OuT:= RE%_)TO_UDINT
REAL B BOOL REAL_TO_BOOL (IN) O'SiT:RBEé%L OuT:= RE?HI:ETO_BOOL
BOOL B REAL BOOL_TO_REAL (IN) O”l\‘JIT:BgEO/L-L OuT:= BOEID'\LI)_TO_REAL
BOOL 8 UDINT BOOL_TO_UDINT (IN) O'L';‘+:BL?D?,\LIT OuT:= BO%’L\l_)TO_UDINT
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Onepauus KnrouyeBoe cnoso Tunbl AaHHbIX Mpumep ncnonb3oBaHuA
IN: TIME OUT:=TIME TO UDINT
TIME TO UDINT (IN —
TIME B UDINT _TO_ (IN) OUT UDINT (N)
IN: DT
DT _TO_UDINT (IN =
DT 8 UDINT _TO_ (IN) OUT: UDINT OUT:=DT_TO_UDINT (IN)

12.4.1.4 Nlornyeckue onepauumn

Onepauus KnrouyeBoe crnoBo Tunbl AaHHbIX Mpumep ucnonb3oBaHUA
Jlornyeckoe oTpuuaHue .
«HE» NOT OUT := NOT IN1
ﬂormqlé?;;:;;tvcl)leme AND OUT:= INTAND IN2
«M» & IN, OUT: BOOL OUT:= IN1 & IN2
[Omn3bloHKuMA
Jlornyeckoe crioxeHue OR OUT:=IN1 ORIN2
«ANMN»
Wckntovatowee NIMA XOR OUT:=IN1 XOR IN2

12.4.1.5 Onepaunu cpaBHeHUA

Onepauus KnroyeBoe crnoBo Tunbl AaHHbIX Mpumep ncnonb3oBaHus
Bonblue > OUT:=IN1>IN2
Bonblue nnu paBHo >= OUT:=1IN1>=1IN2
PaBHO = IN: UDINT/REAL OUT:=1IN1=1IN2
MeHbLUe nnn paBHO <= OUT: BOOL OUT:=1IN1 <=1IN2
MeHbLue < OUT:=IN1 <IN2
HepasHo <> OUT:=IN1 <> IN2

12.4.1.6 MNMpunoputeTbl onepauumn

NPUMEYAHUE

il

nepauuv B Tabnuue pacnonoXeHbl OT HaMBbICLLEro K HU3WweMy npuopuTteTy. Yem Bbille npuoputet
onepauun, TeM paHbLLie OHa BbIMNOSHAETCS.

Onepauusn KnrouyeBoe cnoBso
CKoBKM (BbIpaxeHue)
BbI30B dhyHKUMM 1 hyHKUMOHanNbHOro 6roka Mpumep: fb1();
buToBble onepaumm function1 := ... ;
YHapHbIN MUHYC -
Jlornyeckoe otpuuaHme NOT
Bo3eeneHue B cTeneHb POW
YMHOXeHne *
HeneHve /
OcTaToK OT Lieno4mMCcrneHHoro genexms MOD
CnoxeHune +
BbluntaHne —
Onepauun cpaBHeHUS >, <, >=, <=
PaBHoO =
HepasHo <>
KoHbloHKLMA &
ITornyeckoe ymHOXeHUE «N» AND
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Onepauus KnioueBoe cnoBo
Mckntovatowee UINMA XOR
[Omn3bloHKumA OR
Jlornyeckoe cnoxeHne «NMN»

12.4.2 NMpucBoeHune

[ns o603Ha4YeHNs NPUCBOEHUSI UCNONb3YETCs NapHbIA 3HaK «:=». B npaBol M NEBON YacTU BbIpAXEHUS JOMKHbI
ObITb onepaHabl OOHOrO TUNa (aBTOMAaTMYECKOro MpuBedEHWS TWUMOB He MpegycMoTpeHo). B neson uvactu
BblpaXXeHusi (NMpUHMMatoLlasi CTOpoHa) MOXeET ObiTb MCMONMb30oBaHa TOMbKO NepemeHHas. [MpaBas yacTb MOXET
coepXaTb BblpaXXeHNe NN KOHCTaHTY.
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12.4.3 Onepartop IF

Onepartop IF no3sonsdeT npoBepuTb OOHO WM HECKOMbKO YCMOBUN, U, ecnn XoTs Obl OQHO M3 YCMNOBUI SIBNAETCA
WCTWHHBIM, BbINOSHUTL 3aaHHble AN 3TOr0 YCNOBMS BblpaXXeHUs. Nocrne BbINOMHEHWUST BbIPaXXeHWUIA NMPON3BOAMTCS
BbIXOZ M3 ornepatopa — TO eCTb OCTaBLUMECS YCITOBUS Y)XKE HE MPOBEPSOTCS.

PaCCMOTpI/IM pa60Ty oneparopa Ha npuMmepe CurHanmsaunnm BbiXOoOa 3Ha4YEeHUA Temneparypbl 3a AOoNyCTUMble
rpaHnubl:
FUNCTION BLOCK fb //mMmsa GyHKUMOHAJIBHOT'O OJoKa

VAR INPUT //oOBsBJeHME BXOIHHX [1€PEMEHHEIX
rTemp : REAL;
END VAR

VAR OUTPUT //oOBABJIEHME BEIXOIHEIX II€PEMEHHEIX
xHigh : BOOL;
xLow : BOOL;

END VAR

VAR //0OBsaBJIEHME JIOKAJILHEIX I[I€PEMEHHEIX

rHighTemp : REAL := 20;
rLowTemp : REAL := 10;
END VAR

//oBsacTs koIa

IF rTemp > rHighTemp THEN

xHigh := TRUE;
ELSIF rTemp < rLowTemp THEN
xLow := TRUE;
ELSE
xHigh := FALSE;
xLow := FALSE;
END IF

END FUNCTION BLOCK

Ecnu ycnoeue B onepatope IF BbinonHseTcs (3HadeHne nepemeHHon rTemp 6onbiie rHighTemp), To nepemeHHow
xHigh 6yzet npuceoeHo 3HadyeHne TRUE u npousongeT Bbixoq M3 onepatopa (Crneayollee ycrioBue nNpoBepsThCs
He ByaeT). Ecnu e ycrnoBue He BbINOMHAETCS, TO NPOU30ONAET NPOBEpPKa CrieayoLero yCrnosus, pasMeLLeHHOro Bo
BnoxeHHoMm onepaTtope ELSIF. Ecnn ycnosue B ELSIF BbinonHseTtcs (3HayeHne nepemeHHon rTemp MeHblue
rLowTemp), T0 nepemeHHon xLow Oyaet npucBoeHo 3HadeHne TRUE u npousonger Bbixod M3 oneparopa
(cnepyowee ycnosue npoepsTbes He byaet). Ecnv Hu ogHo mn3 ycnosun B IF n ELSIF He BbinonHsAeTca (To ecTb
3Ha4yeHWe TemnepaTypbl HaxoguTcs B [OMNYCTUMbIX Mpefdenax), TO MNPOWM3OWAET BhINOMHEHVNE BbIPAXEHWUHN,
pa3MeLLEeHHbIX BO BroxxeHHoM onepatope ELSE — npuceoeHne nepemeHHbiM xXHigh n xLow 3HauyeHns FALSE.

Mcnonb3oBaHue BnoxeHHbix onepatopoB ELSIF n ELSE sBnsetcsa HeobsizateneHbIM. BHyTpn onepatopa IF moxet
ObITb pa3meLLeHOo Npoun3BoribHoe Ymcro onepartopoB ELSIF.

KoHCTpyKUMsi JOMYyCKaeT BMOXEHHOCTb, TO €CTb BHYTpW ofgHoro IF MoxeT ObiTh elle oguH 1 T. 4. Takke BHYyTpU
oneparopa IF moryT ObITb cnonb3oBaHbl Lkl 1 onepatop CASE 12.4.4.
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12.4.4 OnepaTtop CASE

Onepatop CASE nossonsieT cpaBHUTb 3Ha4YeHWe 3a4aHHON LLenoYnCIIieHHON NepeMeHHon (cenekTopa) ¢ Habopom
KOHCTaHT UMK LLeNOYUCIEHHBIX 3HAYeHNI (MeTKaMm), U B Criydae CoBNaeHns! BbIMOMHWUTL 3aaHHble A5 3TOW METKM
BblpaxeHusi. [locne BbINONHEHWS! BbIpaXeHUiA MPOM3BOANTCS BbIXOA, U3 orepaTtopa.

PaccmoTpum paboTy onepaTtopa Ha npumepe:
FUNCTION BLOCK fbl //umMa yHKUMOHAJIEHOTO OJIOKa

VAR_INPUT //obBBbaBJIeHMEe BXOIHEBIX [IepeMeHHBIX
udiSel : UDINT;
END VAR

VAR OUTPUT //oOBABJIEHME BBIXOIHEIX I[I€PEMEHHEIX
xOutl : BOOL;
xOut2 : BOOL;
xOut3 : BOOL;
xOut4d : BOOL;
END VAR

//obrnacTs Koma

xOutl := FALSE;
xOut2 := FALSE;
xOut3 := FALSE;
xOutd4d := FALSE;

CASE udiSel OF

0:
xOutl := TRUE;
1..3:
xOut2 := TRUE;
4, 6:
xOut3 := TRUE;
ELSE
xOut4d := TRUE;
END CASE

END_ FUNCTION BLOCK

Ecnn 3HauyeHune udiSel:

« PasHo 0, To xOut1 npumet 3Ha4yeHne TRUE;

* [lonageTt B gnanasoH 1..3, To xOut2 npumet 3HadeHne TRUE;

+ PaBHo 4 nnn 6, To xOut3 npumet 3HadeHne TRUE;

* He nonaget HU B 0AHO U3 YKa3aHHbIX 3Ha4yeHun, To xOutd npumet 3HaveHne TRUE;

Kak BMOHO 13 npumepa — MeTka MOXET BKIo4aTb B cebsl HECKOMNbKO 3HAaYEHUI, NepevnCrieHHbIX Yepes 3ansTyto «4,
6», unu amvanasoH «1..3». MMpn 3TOM 3Ha4YeHWs OOHOW M3 METOK He AOMKHbI COBMaAaTb CO 3HAYEHWUSIMU OPYrux.
Takke, Npy ykazaHUM AvanasoHa 3Ha4eHWn Havarno Amana3oHa AOMKHO ObiTb MEHbLLIE ero KoHLa.

BrnoxeHHbln onepatop ELSE siBnsieTcs HeobsizaTenbHbIM; pa3melleHHble B HEM BblpaXXeHUS! BbINOMHSAKTCA B TOM
cny4vae, ecrniv 3Ha4YeHne ceneKkTopa He CoBMNaso HY C OOHOW U3 METOK.

[eicTtBus, NnpegycMoTpeHHble Ans 06paboTku kaxaoro u3 criydaes CASE, MoryT Mcnonb3oBaTh LMKIbI, onepaTopsl
IF n CASE.

12.4.5 Onepatop RETURN

Onepatop RETURN no3sonser BbINTH U3 NPOrpamMmmMHOro oobekxTa.
Mpumep ncnonb3oBaHUS:

IF xDone THEN
RETURN;
END TIF;

udiCounter := udiCounter + 1;
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Ecnun nepemeHHas xDone npumet 3HadeHne TRUE, 1o BbipaxkeHue «udiCounter := udiCounter + 1» BbinonHaTcA
He BygeT (kak 1 BCe, 4YTO ByAeT HaXoOUTCS HbKEe B Tene nNporpaMmei).

12.4.6 Linkn FOR

Onepatop FOR npumeHsieTcs ansg opraHvM3auumn LMKna C 3apaHee U3BECTHbIM 4Yucriom utepaumi. OBbIYHO OH
ucnonb3yetcs Ans onepauui Hag MaccMBamun AaHHbIX.

BHyTpu umkna moryT ncnons3sosatbcs onepatopsl IF n CASE, a Takke gpyrve onepaTtopb! Lmkna.
B kauyecTBe npvmepa paccMOTPUM peanusaumio My3bipbKOBOW COPTUPOBKM OT MEHbLLEro K BonbLuemy:

FUNCTION BLOCK MaxI MinI //MakcuMajibHOE M MMHMMAJIbHOE YMCJIO IPM IIOMOMM Iy 3EPbKOBOM
// COPTUPOBKM OT MEHBIIETO K OOJIbIIEMY

VAR INPUT //0oObaBJIeHMEe BXOIHBIX [IepPEeMEeHHEBIX

udiXl, udiX2, udiX3, udiX4, udiX5 : UDINT;

//obaBiieHre HEOOXOAMMOTO KOJI-Ba BXOIHHIX [IE€PEMEHHBIX 1 ONpelelieHre THUMa IaHHBIX
END VAR

VAR OUTPUT //0OBABJIEHME BEIXOIHEIX I1€PEeMEHHEIX
udiMaxI, udiMinI : UDINT;
END VAR

VAR //oOBaBiIeHME JIOKAJIBHEIX [IepEeMEeHHBIX
udiI, udiJd, udiN, udiK : UDINT;

audiX : ARRAY [1..5] OF UDINT; //Bamaercsa IOMana30H MacCUBa U TUI OAHHHX MacCUBa

END VAR

//obsacTe koIa
//oBBLABIIeHVEe MacCuBa

audiX[1l] := udiXl;
audiX[2] := udiX2;
audiX[3] := udiX3;
audiX[4] := udiX4;
audiX[5] := udiX5;
udiN := 5; // BamaeTcsd KOJI-BO UMCEJl IJid COPTUPOBKU (pasMep MacCuBa)
FOR udiI := 1 TO udiN-1 DO
FOR udiJ := 1 TO udiN-udiI DO
IF audiX[udiJ] > audiX[udiJ+1] THEN
udiK := audiX[udid];
audiX[udiJd] := audiX[udid+1];
audiX[udiJ+1] := udiK;
END IF;
END FOR;
END FOR;
udiMaxI := audiX[udiN]; //BeHBOIMTCH nocjenHee (MaKCUMaJIbHOE) UMCJIO MacCHuBa
udiMinI := audiX[1l]; //BeBOOAMTCH NepBoe (MMHMMAJIBHOE) UMCIJIO MacCUBa

END FUNCTION BLOCK

MepemeHHas udil HasbiBaeTca wuTepaTopoM (CYETYMKOM) LMKNa. JTa NepemMeHHas [OorbkHa npuHaanexarb
uenouncrneHHomy 3HakoBomy Tuny (UDINT). Nocne kaxgoro BbIMOMHEHUS Terna UMKna MPOUCXOAUT M3MEHEHUe
3Ha4YeHusa uTepartopa — no ymondaHuio Ha +1. [Nonb3oBatens MOXET caM 3ajaTh «Llar» uTeparopa C NMOMOLLbH
BMNOXeHHoro onepartopa BY. NMocne aToro cpasy NpoMcxoguT nepexop, K criedyoLwen ntepaumm — To eCTb BECb LIUKIT
BbINOJHAETCS «OT Havana u o koHuay. CTpykTypa OyaeT BbIrMsiAeTb creayowmm obpasom:

// udil 6ymeT npuHMMaTL 3Hauvenus 1, 4, 7, 10 m T.1.
FOR udiI := 1 TO udiN-1 BY 3 DO

// kKom UUKJa
END FOR
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I/ITepaTop (C‘-IeT‘-IVIK) UuKna, ero HadyalibHoe W KOHe4YHOe 3Ha4deHue, a TaKke npupawieHune ABnArTCA
uenoyncrneHHbiMn. OHM BBIYUCTISIOTCA OO0 BXO4aA B LUKIT U N3MEHEeHUe 3Ha4YeHun nepemMeHHbIX, BXoaALWnX B nioboe
M33TMXBHpameHMﬁ,HeHpMBeﬂeTKMSMeHeHMDHMCﬂaMTepaHMW

[ocpo4Ho BbINTK U3 LMKNa MOXHO Npu nomoLum onepatopa EXIT. MNpumep CTpyKTypbl:

FOR udiI := 1 TO udiN-1 DO
IF audix[2] > 100 THEN
EXIT;
ELSE
// xKom UMKJa
END TIF
END FOR

MponycTuTb Wwar umkna moxHo npu nomowm onepatopa CONTINUE.

FOR udiI := 1 TO udiN-1 DO
IF udil = 3 THEN
CONTINUE;
ELSE
// Kono uuKJia
END IF
END FOR

12.4.7 Unkn WHILE

Onepatop WHILE vcnonb3yeTcs Ans cosgaHus Lukna ¢ 3apaHee HeuM3BECTHbIM YMCIOM utepaumi. 3aBeplueHune
uukna npousonaert, ecnu nposepsieMoe ycnosue BepHeT FALSE. Npu sTom nposepka ycrnosus BbinonHsetca 10
BbIMOTHEHMS BbIpaXXeHus (UMKN ¢ npegycnosuem). Takum obpasom, ecnu ycnosue cpasy Bosspawiaet FALSE, 1o
LMK HE BbINOMHUTCS HW pasy.

BHyTpu umkna moryT ncnonbs3oBatbcs onepatopsl IF n CASE, a Takke gpyrve onepaTtopbl Lmkna.
[Mpumep KOHCTPYKUNK:

WHILE rVar < 100 DO
rVar := rVar + 1;
END_WHILE

PesynbratoM BbINOMHEHWSI JAHHOIO LMKna (C HadanbHbIM 3HavyeHnem nepemeHHon rVar ;= 10) 6yget umcno 100.
[loCpOYHO BbIMTM U3 LuKIia MOXHO npu nomoLm onepatopa EXIT.

MponyctnTb Wwar umkna moxHo npu nomowm onepatopa CONTINUE.

12.4.8 Linkn REPEAT UNTIL

Onepatop REPEAT ucnonb3yeTcs Ans CO34aHus LMKNa C 3apaHee HEM3BECTHbIM YNCNOM ntepaumn. 3aBepLueHme
uuKna npousonget, ecnu npoeepsiemoe ycriosue BepHeT TRUE. Npu aTom npoBepka ycrosus BoinonHsaetcs NMNOCIIE
BbINOSIHEHMSA BbIpaXkeHus (LMkn ¢ noctycnosuem). Takum obpasom, ecrnm ycriosme cpady BosspawaeTr TRUE, To
LMK BbINOMHUTCS OAMH pas.

BHyTpu umkna moryT ncnons3sosatbcs onepatopsl IF n CASE, a Takke gpyrve onepaTtopb! Lmkna.

MpyMep KOHCTPYKLIMU:

REPEAT
IF rVar > 100 THEN
EXIT;
END IF;
rVar := rVar + 1;
UNTIL rVar > 180
END REPEAT;

PesynsTaTtom BbINONHEHUSA AaHHOIO LuMKNa (C HavanbHbIM 3Ha4YeHnemM nepemeHHom rVar := 10) 6yget ymcno 101.
[ns nocpoyHoro Bbixoda M3 LMKa MOXHO ncnonb3osaTb onepatop EXIT.

MponycTuTb Wwar umkna moxHo npu nomowu onepatopa CONTINUE.
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12.5 CucteMHble hyHKLUUN

B penaktope ST nogaepxaHbl CMCTEMHbIE OYHKLNN:

*  dyHKUMKM paboTbl C 4ATOW U BPEMEHEM,;
* MaremaTtudeckme pyHkuuu;

* norapudmmyeckme yHKUNK;

*  TPUrOHOMETPUYECKME PyHKLMN,

12.5.1 ®yHKUMM pabOTbI C AATON U BPpEeMEHEM

*  dyHkunsa GET_TIME;

* dyHkuna GET_DATE_TIME;

*  dyHkuna SYS.COMPARE_DATE_TIME;
*  dyHkumna SYS.IS_LEAP_YEAR.

12.5.1.1 ®yHkuua GET_TIME

®yHkuma GET_TIME Bosspaliaet 3HaveHue Tuna TIME (4 6awta), cogepxaliee Bpems, npowlegllee ¢ MOMEHTa
nocreaHero BKtoveHns npubopa, B MUNIMCeKyHOaXx.
Mpumep

VAR
Time 1 : TIME := ;
Time 2 : TIME := ;

0 : BOOL := FALSE;
END VAR
IF Time 1 = THEN
Time 1 := GET TIME();
END IF
Time 2 := GET TIME();
IF (Time 2 - Time 1) >= THEN
Q := NOT Q;
Time 1 := ;
Time 2 := ;
END IF

12.5.1.2 ®yHkums GET_DATE_TIME

®dyHkumna GET_DATE_TIME BosBpawiaet 3HadeHne tun DT (4 6aita), cogepxallee AaHHble 4acoB peanbHOro
BpemeHu, B cekyHgax ¢ 00:00:00 1.01.2000 r., c y4eToM 4acoBOro nosica, yCTaHOBINEHHOIO B Npuodope.
Mpumep

VAR
Ton UDINT : UDINT;
Ton DT : DT;

END VAR
Ton DT := GET DATE TIME () ;
Ton UDINT := DT TO UDINT (Ton DT);

12.5.1.3 ®dyHkuma SYS.COMPARE_DATE_TIME

®dyHkumna SYS.COMPARE_DATE_TIME cpasHuBaeT aBa 3HadyeHuss UDINT, nogaHHbIX Ha BXOA NO 3ailaHHOW Macke
Aatbl/BpemMeHn n Bo3BpawaeT 3HadeHue Tuna UDINT, koTopoe npupaBHUBaETCA K:

* 1 —3HadyeHne 1 bonblle 3Ha4YeHUs 2;
e 2 —3Ha4yeHue 1 MeHblle 3Ha4YeHns 2;
* 0 —3Ha4deHne 1 paBHO 3HAYEHUIO 2.
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CpaBHeHue nponcxoguT no KonumyecTsy cekyHa, HaunHas ¢ 00:00:00 01.01.2000

Mpumep
FUNCTION udiCompare: UDINT;

VAR INPUT
udiValuel: UDINT; //3sHaueHue 1
END VAR
VAR
udivalue2 : UDINT; //3HaueHue 2
udiMask : UDINT := 63; //Macka »naTel/BpeMeHM
END VAR
udivalue?2 := DT_TO_UDINT (GET DATE TIME

udiCompare := SYS.COMPAREiDATE:TIME (udiValuel, udiValue2, udiMask) ;

END FUNCTION
Macka = 63 (0b111111) — ncnonb3ytoTcs BCe pa3psaabl:
0 6yt — ecnu 1, TO UCNONBL3YOTCA CEKYHADI;
1 6uT — ecnun 1, TO UICNONbL3YIOTCA MUHYTHI;
2 6uT —ecnu 1, TO UCNONbL3YIOTCH Yachl;
3 6uT —ecnu 1, TO NCNONb3YHOTCS OHW;
4 6uT —ecnn 1, TO UICNONb3YKTCA MECSALIbI;

5 6ut — ecnu 1, TO UCNOMb3YHOTCA rOAbI.

12.5.1.4 SYS.IS_LEAP_YEAR function

The SYS.IS_LEAP_YEAR function returns a BOOL value containing data on whether the UDINT number given as

an input corresponds to a leap year (1 - leap year, 0 - not).
Example

FUNCTION xLeapYear: BOOL; //function name and output data type

VAR _INPUT //declaration of input variables

udiYear : UDINT; //year being checked
END VAR

xLeapYear := SYS.IS LEAP YEAR (udiYear);

END FUNCTION

12.5.2 MaTtemaTtuyeckue pyHKLUN

MaTemaTtnyeckne KOHCTaHTbI;
MIN/FMIN;

MAX/FMAX;

SQRT;

EXP;

FACT.

12.5.2.1 MaTtemaTnyeckume KoHcTaHTbl (CONST.*)

KoHcTaHTa 3HaveHue HasHauyeHue

CONST.PI 3.1415927 Yucro Mu (1)

CONST.E 2.7182817 Yucno Sunepa (e)
CONST.POS_INF + MonoxuTensHas 6eCKOHEYHOCTb
CONST.NEG_INF - OTtpuuatenbHas 6eCKOHEYHOCTb
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12.5.2.2 MIN/FMIN

®yHkumu MIN/FMIN — Bo3BpaLLaloT HaMMeHbLUME 3HaYEeHMS N3 OBYX BXOL4HbIX MEPEMEHHbIX.

BxogHble nepeMeHHble 1 BO3BpallaeMoe 3HaYeHne ans yHKUnUm:

* MIN — gnsa tuna UDINT (o6a aprymeHTa n pesynesrar);
* FMIN — gns Tuna REAL (06a aprymeHTa 1 pesynerar).

Mpumep 1

VAR
Var 1: UDINT;

Var 2: UDINT := 7;
Var 3: UDINT := 5;
END VAR
Var 1 := SYS. (Var_2, Var 3); // BoseBpamaeMoe 3HadeHue 5
Mpumep 2
VAR
Var 1: REAL;
Var 2: REAL 7.1;
Var 3: REAL := 8.2;
END_ VAR
Var 1 := SYS. (Var_2, Var 3); // BO3Bpamaemoe 3HaueHue 7.1

12.5.2.3 MAX/FMAX

PyHkunm MAX/FMAX — Bo3BpaLLatoT HanbonbLUNE 3HAYEHNS N3 ABYX BXOOHbLIX NEPEMEHHbIX.

BxoaHble nepemMeHHble U BO3BPpaLLaeMoe 3Ha4YeHne ans pyHKUnm:

*+ MAX — gna tuna UDINT (0o6a aprymeHTa un pesynsrar);
* FMAX — gna tuna REAL (o6a aprymeHTa n pesynesrar).

Mpumep 1
VAR
Var 1: UDINT;
Var 2: UDINT := 7;
Var 3: UDINT := 8;
END_ VAR
Var 1 := SYS. (Var_2, Var 3); // Bo3BpamaeMoe 3HadeHue 8
Mpumep 2
VAR

Var 1: REAL;

Var 2: REAL := 7.5;

Var 3: REAL := 5.2;
END_ VAR
Var 1 := SYS. (Var 2, Var_ 3); // Bo3sBpamaemoe 3HadeHue 7.5
12.5.2.4 SQRT

®yHkumna SQRT - Bo3BpaLLaeT KBagpaTHbIV KOPEHb BXOOHOIO YMcha.

BxogHas nepemeHHas 1 Bo3Bpallaemoe 3HadeHne tnuna REAL.

Mpumep
VAR
Var 1: REAL;
Var 2: REAL := 4.0;
END VAR
Var 1 := SYS. (Var 2); // Bos3ppamaemoe 3HaueHue 2.0
12.5.2.5 EXP

PyHkumna EXP — Bo3BpallaeT 3Ha4eHne SKCNOHEHTHI, BO3BEAEHHOW B CTEMNEHb BXOAHOTO YMcna.
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BxogHasi nepemeHHasi u Bo3BpaljaemMoe 3HavyeHme Tuna REAL.

Mpumep
VAR

Var 1: REAL;

Var 2: REAL := 1.0;
END VAR
Var 1 := SYS. (Var 2);
12.5.2.6 FACT

// BO3Bpamaemoe 3HaueHue 2.7182817

®dyHkuma FACT — BosBpallaeT dakropuan BXoaHOro umcrna. OyHKUMs BO3BpaLlaeT KOPPEKTHbIE 3Ha4YeHUs npu
3HaYeHUN BXOOHOW nNepeMeHHOM, NpuHaanexawem mnHTepsany ot 0 oo 12. Bo Bcex octanbHbIX cnyyasax dyHKLMS

Bo3Bpawaert 0.

BxogHasi nepemeHHas u Bo3Bpaljaemoe 3HavyeHne Tuna UDINT.

Mpumep
VAR
Var 1: UDINT;
Var 2: UDINT := 5;
END VAR
Var 1 := SYS. (Var_2);

// BO3Bpamaemoe 3HaueHue 120

12.5.3 Jlorapudmmuyeckue pyHKLUMN

- LOG;

- LG;

« LN.
12.5.3.1 LOG

dyHkuma LOG — Bo3BpallaeT norapudm BXOAHOIO YUCra C MPOU3BOIbHBIM OCHOBAHUEM.

BxogHas nepemeHHas 1 Bo3Bpallaemoe 3HadeHne tuna REAL.

OcHoBaHue norapucdma Yucno norapudma PesynbraTr
<0 JTro6oe NaN*
NaN 1 0

+ inf** 0 NaN
+inf >0 0

+ inf +inf NaN
0 >0,#1 0

0 0 NaN
0 +inf NaN
0 1 0

1 JToboe NaN
NaN NaN NaN
>0, #1 >0 yncno
>0,#1 0 - inf***
>0,#1 +inf +inf

*NaN (Not-a-Number) — He uucro;

**+ inf (infinity) — nonoxwutenbHast 6eCKOHEYHOCTb;

*k*k

- inf (infinity) — oTpuuatenbHas 6eCKOHEYHOCTb.
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Mpumep

VAR
Var 1: REAL;
Var 2: REAL
Var 3: REAL

END VAR
Var 1 := SYS.
12.5.3.2LG

= 2; // ocHoBaume morapubma
= 8; // uucso norapudmMa

(Var_2, Var_3); // Bo3BpamaeMoe 3HadeHue 3

®yHKuusa LG — Bo3BpalLaeT AeCATUYHbIN norapndm BXOQHOIO Yncna.

BxogHasi nepemeHHas u Bo3Bpaljaemoe 3HavyeHne Tuna REAL.

Yucno norapucdpma Pe3ynbrart
0 - inf*

<0 NaN**
NaN NaN

+ inf*** +inf

*- inf (infinity) — oTpuuaTenbHas 6eckoHe4YHOCTb.
**NaN (Not-a-Number) — He uncro;

**+ inf (infinity) — nonoxuTenbHas 6eCKOHEYHOCTb;

Mpumep

VAR
Var 1: REAL;

Var 2: REAL := 10;
END VAR
Var_1 := SYS.LC(Var_2); // BosBpamaemoe 3HadeHMe 1
12.5.3.3 LN

®dyHkumsa LN — Bo3BpallaeT HaTypanbHbIA forapngm BXogHOro Ymcna.

BxogHasi nepemeHHasi u Bo3BpaljaeMoe 3HavyeHne Tuna REAL.

Yucno norapudcdpma PesynbraTt
0 - inf*

<0 NaN**
NaN NaN

+ inf<** + inf

*- inf (infinity) — oTpuuaTtenbHas 6eckoHe4YHOCTb.
**NaN (Not-a-Number) — He uuncrno;
**+ inf (infinity) — nonoxuTtenbHas 6eCKOHEYHOCTb;

Mpumep
VAR
Var 1: REAL;
Var 2: REAL := 2.718281;
END VAR
Var 1 := SYS. (Var_2); // Bos3ppamaeMoe 3HadeHme ~1

12.5.4 TpuroHomeTpuyeckue pyHKLUN
« SIN;

+ COS;
+ TAN;
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* ASIN;
+ ACOS;
+ ATAN.

12.5.4.1 SIN

®dyHkuuma SIN - Bo3BpalLaeT 3HavyeHue sin (CuHyca) BXOAHOro Yncna.

BxogHasi nepemeHHas 1 Bo3BpalyaemMoe 3HavyeHue Tuna REAL.

Mpumep
VAR
Var 1: REAL;
Var 2: REAL := 1.5708; // B pammaHax
END VAR
Var 1 := SYS. (Var_2); // Bosppamaemoe 3HaueHme 1
12.5.4.2 COS

PyHkuma COS - Bo3BpaLlaeT 3HadeHne cos (KOCMHyCa) BXOAHOIO Yncra.

BxogHasi nepemeHHasi u Bo3Bpalaemoe 3HavyeHue Tuna REAL.

Mpumep
VAR
Var 1: REAL;
Var 2: REAL := 1.0472; // B pammazax
END VAR
Var 1 := SYS. (Var_2); // BosBpamaemoe 3HadeHme 0.49999794
12.5.4.3 TAN

®dyHkuusa TAN - Bo3BpaLLaeT 3HadyeHue tan (TaHreHca) BXOOQHOro Yncna.

BxogHas nepemeHHas 1 Bo3Bpallaemoe 3HadeHne tuna REAL.

Mpumep
VAR
Var 1: REAL;
Var 2: REAL := 1.3734; // B pammuaHax
END VAR
Var 1 := SYS. (Var_2); // Bosppamaemoe 3HaueHme 4.999982
12.5.4.4 ASIN

®yHkuma ASIN - Bo3BpaLLaeT 3Ha4yeHue arcsin (apkCuHyca) BXOGHOIo Yncra.

BxogHasi nepemeHHasi u Bo3Bpalaemoe 3HavyeHne Tuna REAL.

Mpumep
VAR
Var 1: REAL;
Var 2: REAL := 0.5;
END VAR
Var 1 := SYS. (Var_2); // Bosppamaemoe 3HaueHme 0.52359825

NPUMEYAHUE
|I| OTHOCUTEeNbHasA NOrpeLLHOCTb pesynsTaTta yHKUUM cocTaBnset 1e-5.

12.5.4.5 ACOS

®yHkuma ACOS - Bo3BpalllaeT 3Ha4YeHMe arccos (apKKOCMHyca) BXOAHOIO Yncrna.

BxogHas nepemeHHas u Bo3Bpaljaemoe 3HavyeHue Tuna REAL.
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Mpumep
VAR
Var 1: REAL;
Var 2: REAL := 0.5;
END VAR
Var 1 := SYS. (Var_2); // Bosppamaemoe 3HaueHue 1.047198
12.5.4.6 ATAN

®dyHkuusa ATAN - Bo3BpaLLaeT 3Ha4YeHne arctg (apkTaHreHca) BXO4HOro y1crna.

BxogHasi nepemeHHasi u Bo3BpaljaemMoe 3HavyeHne Tuna REAL.

Mpumep
VAR
Var 1: REAL;
Var 2: REAL := 1.73205; // 37(1/2)
END_ VAR
Var 1 := SYS. (Var_2); // Bosppamaemoe 3HaueHye 1.0471973

12.6 CucteMHble hyHKLMOHaNbHbIE 6N10KN

B penaktope ST nogaepkaHbl CUCTEMHbIE (DYHKLNOHAMNbHbIE BNOKN:
» Tpwrrepsl;
* Tanmepbl;
* [eHepaTopbl;
+  CyeTumkm.

Mcnonb3oBaHne CUCTEMHbIX (byHKLl,I/IOHa.I'IbeIX 6rnokoB B Oopyrux anemMeHtax nporpamMmmbl aHariorm4Ho
MCNONb30BaHUIO MOJ1b30BATESIbCKUX CII)yHKLI,I/IOHaJ'IbeIX onokos.

[lns Kaxkaoro cMcTeMHOro (yHKLMOHaNbHOro Grioka pefakTop npeanaraet NoAckasky Mo ero UCMoNb30BaHuI0.

CLOCK_1(
FUNCTION_BLOCK SYS.CLOCK
D Toff VAR_INPUT Ton: date and time
x@r-'lask VAR_INPUT Toff: date and time
KQQ VAR_INPUT Mask: udint

VAR_OUTPUT Q: bool

PucyHok 12.6
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12.6.1 Tpurrepsbl

* RS-tpurrep ¢ npuoputetom BbiknoyeHus (SYS.RS) 12.6.1.1;

+  SR-Tpurrep ¢ npuoputetom BkntodeHus (SYS.SR) 12.6.1.2;

» [etekTop nepegHero dpoHTa nmnynbca (SYS.RTRIG) 12.6.1.3;
+ [etekTop 3agHero poHTa umnyneca (SYS.FTRIG) 12.6.1.4;

e D-tpurrep (SYS.DTRIG) 12.6.1.5.

12.6.1.1 RS-Tpurrep c npuoputeTom BbikIto4yeHUs (SYS.RS)

RS-Tpurrep ¢ npuoputetom BbikntodeHus (SYS.RS) ncnonb3syetcs Ana nepeknioyeHns ¢ ukcaumen COCTOSHNS BO
BpPEMSsI NOCTYNIIEHUSI KOPOTKUX MMMYNbCOB Ha COOTBETCTBYOLWMIA BXoA,. Ha Bbixoae Q nosBuTcst norndeckast «1» no
PPOHTY curHana Ha Bxoge S.

O603Ha4yeHue Tun AaHHbIX OnucaHwue
Bxoabl
S BOOL Bxog SET
R BOOL Bxog RESET
Bbixoabl
Q BOOL Bbixoa Tpurrepa

FUNCTION BLOCK RS trigger //umsa QyHKLUMOHANEHOT'O OJIOKa

VAR_INPUT //obBbaBJIeHMEe BXOIHEIX [IepeMeHHBIX
R in : BOOL;
S in : BOOL;

END_ VAR

VAR OUTPUT //oOBABJIEHME BBEIXOIHEIX I[I€PEMEHHEIX
Q out : BOOL;

END VAR

VAR //0BBABJIEHME JIOKAJIbHBIX [epeMeHHBIX
RS 1: SYS.RS;

END VAR

//obsacTe koma

RS 1(R := R in, S := S in, Q => Q out);

END FUNCTION BLOCK
B cny4yae o gHOBPEMEHHOIO NOCTynneHna CurHanoB Ha oba BXo4a NPUOPUTETHBLIM ABINAETCA CUrHan Bxoga R.

12.6.1.2 SR-Tpurrep c npuoputeTom BKknroyeHus (SYS.SR)
SR-Tpurrep ¢ npuoputetom BKnodeHus (SYS.SR) ncnonbsyetca Ans nepeknioveHus ¢ gukcaumen coCTosaHUSA BO

BPEMSsI NOCTYNSIEHUSI KOPOTKUX MMMYSbCOB Ha COOTBETCTBYIOLWMIA BXoA,. Ha Bbixoae Q nossuTcst norndeckast «1» no
PPOHTY curHana Ha Bxoge S.

O603Ha4yeHue Tun paHHbIX OnucaHue
Bxoabl
S BOOL Bxog SET
R BOOL Bxog RESET
Bbixoabl
Q BOOL Bbixop Tpurrepa
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FUNCTION BLOCK SR trigger //mma OyHKUMOHAJBLHOT'O OJOKa

VAR INPUT //oOBsaBJeHME BXOIHHX [1€PEMEHHEX
S in : BOOL;
R in : BOOL;

END VAR

VAR OUTPUT //oOBABJIEHME BEIXOIHEIX II€pPEeMEHHBIX
Q out : BOOL;

END VAR

VAR //0OBsaBJIeHME JIOKAJILHEIX [I€PEMEHHEIX
SR 1: SYS.SR;

END VAR

//obracTs KoOIa

SR 1(S := S in, R := R in, Q => Q out);

END FUNCTION BLOCK
B cny4dyae ogHOBpEeMEHHOIo nNocTtyniieHna curHanoB Ha oba Bxoga NPUOPUTETHBIM ABINAETCA CUrHan BXxoda S.

12.6.1.3 letekTop nepeaHero cppoHTa umnynbca (SYS.RTRIG)
HetekTop nepegHero dpoHTa nmnyneca (SYS.RTRIG) ncnonb3yetcst B criyyae HeobXoaANMMOCTU UMETb peakLmio Ha

NU3MEHEHNE COCTOSIHUSA AMCKPETHOro BXOA4HOro curHana. Ha Bbixoge Q reHepupyetcs eQuHWYHBIA MMMYNbC Mo
nepegHeMy poHTy Bxoaa |.

O6o03Ha4yeHue | Tun gaHHbIX ‘ OnucaHwue
Bxoabl
| | BOOL ‘ Bxog Tpurrepa
Bbixoabl
Q | BOOL ‘ Bbixoa Tpurrepa

FUNCTION BLOCK R_trigger //wmma QyHKLUMOHAJIEHOT'O OJIOKa

VAR _INPUT //oOBsaBieHME BXOIHHX [I€PEeMEHHEX
RT in : BOOL;

END VAR

VAR OUTPUT //oOBABJIEHME BEIXOIHEIX I1€pPEeMeHHBIX
RT out : BOOL;

END VAR

VAR //0OBsABJIeHME JIOKAJILHEIX [I€PEMEHHEX
RTrig 1: SYS.RTRIG;

END VAR

//obmacTs koIa

RTrig 1(I := RT in, Q => RT out);

END FUNCTION BLOCK

12.6.1.4 [letekTOop 3apHero ppoHTa umnynbca (SYS.FTRIG)
HetekTop 3agHero dpoHTa nmnynbca (SYS.FTRIG) ncnonb3yetca B cnyvyae HeOBXOAMMOCTM MMETb peakumio Ha

N3MEHEHNE COCTOSIHUSI OUCKPETHOrO BXOAHOro curHana. Ha Beixoge Q reHepuvpyeTcs €OUHWUYHBIR MMMYNbC Mo
3agHemMy (opoHTY Bxoga l.
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O6o3Ha4yeHne |

Twvn gaHHbIX

OnucaHue

Bxoabl

| |BOOL

‘ Bxop tpurrepa

Bbixoabl

Q |BOOL

‘ Bbixoa Tpurrepa

FUNCTION BLOCK F trigger //mMs dyHKUMOHAJIEHOTO OJIOKa

VAR _INPUT //oOBABIEeHME BXOIHHX [I€PEeMEHHHX

FT in : BOOL;
END VAR

VAR OUTPUT //oOBABJIEHME BBIXOIHEIX II€PEMEHHEIX

FT out : BOOL;
END VAR

VAR //oOBaBJIeHME JIOKAJIBHEIX [IepEeMEeHHBIX

FTrig 1: SYS.FTRIG;

END VAR

//obrnacTe KoIa

FTrig 1(I := FT in, Q => FT out);

END FUNCTION BLOCK

12.6.1.5 D-tpurrep (SYS.DTRIG)

D-tpurrep (SYS.DTRIG) ncnonbsyetcs ans ¢opmMmMpoBaHusa UMMyrbca BKMAOYEHUS BbIXOA4A Ha UHTEpBan BpeMeHu
umnynbca Ha Bxoge D, BbIxogHOM nHTepBan 6yaeT CMHXPOHN3MPOBaH C TakTOBOW YacToTon Ha Bxoge C.

Ha Bbixoge Q Tpurrepa nosIBUTCS CUrHam normdeckor «1» mno (PpoHTY TakTOBbIX UMMNYNbCOB Ha Bxode C npwu
HanMuMM curHamna normdeckon «1» Ha Bxoge D. Boaepat Bbixoga Q B curHan noruvdeckoro «0» npou3onger no
PPOHTY TaKTOBbIX MMMNYNbCOB Ha Bxoge C npu Hanu4mm curHana nornyeckoro «0» Ha Bxoge D.

Bxog S NPUHYANTENbHO YCTaHaBJIMBAET BbIXOQ Q B COCTOsIHME NOrnyecKom «1».

Bxoa R aBnsietcs NPUOPUTETHBLIM U YCTaHaBIIMBAET BbIX0O4 Q B cocTosiHMe normnyeckoro «0».

O6o3Ha4yeHue Tun gaHHbIX OnucaHue
Bxoabl
S BOOL Bxog SET
D BOOL Bxog Tpurrepa
C BOOQI TakToBas yactoTa
R BOOL Bxog RESET
Bbixoabl
Q BOOL Bbixoa Tpurrepa
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FUNCTION BLOCK D trigger //mmsa dyHKUMOHANBEHOTO OJIOKa

VAR INPUT //oOBsaBieHME BXOIHHX [1€PEeMEHHEX
S in : BOOL;
D in : BOOL;
C in : BOOL;
R in : BOOL;
END VAR

VAR OUTPUT //0OBaBIIeHME BHXOIHBIX [1€PEMEHHEBIX
Q out : BOOL;
END VAR

VAR //0OBABIIEHME JIOKAJIBHEIX [1€PEMEHHBIX
DTrig 1: SYS.DTRIG;
END VAR

//obiacTe koma
DTrig 1(S := S in, D := D in, C := C in, R := R in, Q => Q out);

END FUNCTION BLOCK

12.6.2 Tanmepbl

*  MMnynbc BKOYEHWS 3agaHHon anuTensHocTn (SYS.TP) 12.6.2.1;

» Tanmep c 3agepxkon BknodeHns (SYS.TON) 12.6.2.2;

+ Tanmep c 3agepxkon oTkntodeHus (SYS: TOF) 12.6.2.3;

*  WHTepBanbHbIn Tarimep (SYS.CLOCK) 12.6.2.4;

* VHTepBanbHbI Tanmep ¢ HegenbHbIM koM (SYS:CLOCKWEEK) 12.6.2.5.

12.6.2.1 Umnynbc BKNOYeHUsA 3agaHHon gnutenbHocTh (SYS.TP)

UmMnynbc BkntoveHns 3agaHHon anutensHocty (SYS.TP) ucnonbsyercsa ans hopMmMpoBaHns MMMNynNbca BKIOYEHUS
BbIXO4Aa Ha 3adaHHbI UHTepBan BpemeHn. Ha Bbixoge Q 6rnoka nosABASETCA CUrHam fornyeckon «1» no poHTY
BxogHoro curHana l. Nocne 3anycka Bbixog Q He pearMpyeT Ha U3MEHEeHWe 3HavYeHus BXOAHOro curHana B TedyeHue
nHtepsana Tuwn. [0 nctevenne nHtepsana Tywn BbIXOQHOW curHan cbpacbiBaeTcs B normdecknii «0».

O6Go3HayeHue | Tun AaHHbIX | OnucaHue
Bxoabl
| BOOL BknioveHue Tanmepa
T TIME OnutenbHoCcTb nMnynbca
Bbixoabl
Q |BOOL | Bbixog, Tarnmepa

FUNCTION BLOCK TP_timer //mmsa oyHKUMOHAJBHOTO OJlOKa

VAR INPUT //oOBsaBieHME BXOIHHX [1€PEeMEHHEX
I in : BOOL := FALSE;
END VAR

VAR OUTPUT //oOBABJIEHME BEIXOIHEIX I[I€PEMEHHEIX
Q out : BOOL;
END VAR

VAR
TP 1: SYS.TP;
END VAR

//obracTe koma

TP 1(I := I in, T := )
//TOoe ms - MUJIJIMCEKYHIE, S — CEeKYHIBE, I — MMHYTH, h — yacwe, d - IHU
Q out := TP 1.0Q;

END FUNCTION BLOCK
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FUNCTION BLOCK TP timer //mmsa OYHKLMOHAJIBLHOTO OJOKa

VAR INPUT //oOBsaBieHME BXOIHHX [1€PEeMEHHEX

I in : BOOL := FALSE;
T in : UDINT := 5000;//MuiymcexyHn
END VAR

VAR OUTPUT //oOBABJIEHME BEIXOIHEIX II€pPEeMEHHBIX
Q out : BOOL;
END VAR

VAR
TP 1: SYS.TP;
T time: TIME;
END VAR

//obrnacTe kKoma

T time := UDINT TO TIME(T in);
TP 1(I I in, T := T time, Q => Q out);

END FUNCTION BLOCK

12.6.2.2 Tanmep c 3agepxkon BknroyeHns (SYS.TON)

Tanimep c 3agepxkon BkntoveHnsa (SYS. TON) mncnonb3yeTcss ansg onepauvu 3agepXku nepegadn curHana. Ha
Bbixoge Q Tanmepa nosiBATCA CUrHam fiormdeckon «1» ¢ 3agepXkKOM OTHOCMTENbHO (PPOHTA BXOAHOro curHana |
NPOAOIKUTENBHOCTbLIO HE MeHee ANUTENbHOCTU Ton 1 BbIKITYUTCS MO crnagy BXOAHOro curHana.

O603Ha4yeHue | Tun gaHHbIX OnucaHwue
Bxoabl
| BOOL 3anyck Tanmepa (no nepegHemy OpoHTY)
T TIME 3agepkka Ha BKIHOYEHne
Bbixoabl
Q BOOL Bbixon Talimepa

FUNCTION_BLOCK TON_timer //uma QyHKUMOHAIBHOTO OJOKa

VAR INPUT //oOBsaBieHME BXOIHHX [1€PEMEHHEX
I in : BOOL := FALSE;
END VAR

VAR OUTPUT //0OBaBIIeHME BHXOIOHBIX [I€PEeMEHHEBIX
Q out : BOOL;
END VAR

VAR
TON 1: SYS.TON;
END_VAR

//obyacTe koma

TON 1(I := I in, T := )
//TOoe ms - MWIIMCeKYHIE, S — CeKYyHIE, m — MMHYTH, h - dace, d - »OHU
Q out := TON _1.9Q;

END FUNCTION BLOCK
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FUNCTION_BLOCK TON_timer //uma QyHKUMOHAIBHOTO OJOKa

VAR INPUT //oOBsaBieHME BXOIHHX [1€PEeMEHHEX

I in : BOOL := FALSE;
Ton _in : UDINT := 5000;//MmiymcexyHn
END VAR

VAR OUTPUT //oOBABJIEHME BEIXOIHEIX I€pPEeMeHHBIX
Q out : BOOL;
END VAR

VAR
TON 1: SYS.TON;
Ton time: TIME;
END VAR

//obrnacTe kKoma

Ton time := UDINT TO TIME (Ton in);
TON 1(I := I in, T := Ton time, Q => Q out);

END FUNCTION BLOCK

12.6.2.3 Tanmep c 3agepxkon BbikmtoveHus (SYS.TOF)

Tanimep ¢ 3agepxkon oTkrntodeHus (SYS. TOF) ucnonb3yeTca onst 3aepXXku OTKMYEeHMs Bbixoda. Ha Bbixoge Q
Tanmepa NosIBUTCS CUrHan norm4eckon «1» no poHTY curHana Ha Bxoge |, oTcHeT BpeMeHW 3a4epKKn OTKITHOYEHNS
Toff HauHeTCs No KaxgoMy cnafy BXOOHOro curHana. lNocne oTkNioYeHMs BXOAHOMO CUMrHana Ha BbiXode MosiBUTCSA
curHan noruveckoro «0» ¢ 3agepxkon Toff.

O6o3HavyeHue Tun AaHHbIX OnucaHwue
Bxoabl
| BOOL 3anyck Tanmepa (no 3agHemMy poHTY)
T TIME 3agepkka Ha BKItoYeHne
Bbixoabl
Q BOOL Bbixon Talimepa

FUNCTION BLOCK TOF timer //mMsa yHKUMOHAJIEHOTO OJIOKa

VAR _INPUT //oO®BsABjieHME BXONHBIX II€PEeMEHHEIX
I in : BOOL := FALSE;
END VAR

VAR OUTPUT //oOBABJIEHME BBEIXOIHEIX I[I€PEMEHHEIX
Q out : BOOL;
END VAR

VAR
TOF_1: SYS.TOF;
END VAR

//obsacTs koma

TOF 1(I := I in, T := )i
//TOoe ms - MWJIMCEKYHIOE, S — CEeKyHIH, M — MUHYTE, h - uyace, d — OHU
Q out := TOF 1.9Q;

END FUNCTION BLOCK
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FUNCTION_BLOCK TOF timer //uma QyHKUMOHAIBHOTO OJOKa

VAR INPUT //oOBsaBieHME BXOIHHX [1€PEeMEHHEX

I in : BOOL := FALSE;
Tof in : UDINT := 5000;//MmiyimMcexyHn
END VAR

VAR OUTPUT //oOBABJIEHME BEIXOIHEIX I€pPEeMeHHBIX
Q out : BOOL;
END VAR

VAR
TOF 1: SYS.TOF;
Tof time: TIME;
END VAR

//obrnacTe kKoma

Tof time := UDINT TO TIME (Tof in);
TOF 1(I := I in, T := Tof time, Q => Q out);

END FUNCTION BLOCK

12.6.2.4 UHTepBanbHbIN Taumep (SYS.CLOCK)

WHTepBanbHbin Tanmep (SYS. CLOCK) ucnonb3yeTtca aons opMmpoBaHnNs MMMyrbca BKOYEHUA Bbixoga Q no
YacaM pearnbHOro BpeMeEHW. BpeMﬂ BKMtoYeHna Ton u oTkntodeHus Toff BblXO4a YCTaHaBMBaAKT B KayecTBe
napameTpoB TariMepa.

O6o3HavyeHue | Tun paHHbIX ‘ OnucaHue
Bxopabl
Ton DT Bpems BkritoueHus
Toff DT Bpems BbikntoveHns
Mask UDINT BbI60p ncnonb3yembix BENUYUH
Bbixoabl
Q BOOL Bbixon Talimepa

NMPUMEYAHUE
EI YkazaHue nepemeHHon Mask Heobsi3aTensHo.

Ecnu 3HaueHne nepemeHHon Mask He ykasaHo, To No ymonyaHuto 6rok pabdoTaet ¢ mackon Mask = 63
(0b111111),

Mpe:

Mask = 63 (0b111111)

0 6uT — ecnun 1, TO UCNONb3YHTCA CEKYHADI

1 6uT — ecnun 1, TO UCNOMNBL3YIOTCH MUHYTHI

2 6uT — ecnu 1, To NCMNOMNb3YHTCA Yachl

3 6uT — ecnu 1, TO UCNONb3YHTCS OHU

4 6uT — ecnn 1, TO UICNONb3YKTCA MEeCsALbI

5 6yt — ecnu 1, TO UCNONb3YOTCS roapl
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FUNCTION BLOCK CLOCK timer //wmmsa OYyHKLUMOHAJIBHOTO OJIOKa
VAR INPUT //oOBsaBJeHME BXOIHHX [1€PEMEHHEX
I in : BOOL;
END_ VAR
VAR OUTPUT //oObaBJIeHME BHXOIOHBIX [IePEeMEHHEBIX
Q out : BOOL;
END VAR
VAR
CLOCK 1: SYS.CLOCK;
END VAR
//obnacTs koma
CLOCK 1(Ton := , Toff := ) ;
Q out := CLOCK 1.0Q;

END FUNCTION BLOCK

12.6.2.5 UHTepBanbHbIN TauMep € HeAenbHbIM LuKIom (SYS.CLOCKWEEK)

WHTepBanbHbI Tanmep ¢ HegenbHbIM LnknoM (SYS.CLOCKWEEK) ucnonesyerca ans popMmmpoBaHnsg umnyrnsca
BKITIOYEHWS Bbixoda Q no yacam pearnibHOro BpeMeHU ¢ y4eToM AHeln Hedenu. Bpems BknodeHus Ton u OTKAOYEHUS
Toff BbIxoga Q n AHW Hegeny paboTebl yCTaHABNMBAKOT B KAYE€CTBE NapamMeTpoB Tanmepa.

O6o3HavyeHue Tun paHHbIX ‘ OnucaHwue
Bxoabl
Ton DT Bpems BkritoueHus
Toff DT Bpems BbIknto4eHns
DayOfWeekMask UDINT Bbi6op ncnonb3yembix gHeN
DateTimeMask UDINT BbI6op ncnonb3yemblx BENUYUH
Bbixoabl
Q | BOOL Bbixon Tanimepa

<] |MTIPUMEYAHUE
| 1 | |YkasaHue nepemerHbix DayOfWeekMask n DateTimeMask HeoBsizaTenbHo.

Ecnu 3HaueHne nepemeHHon DayOfWeekMask He ykasaHo, To no ymonyaHuto 6rok paboTtaeT ¢ mackom
DayOfWeekMask = 127 (0b1111111),

Ecnu 3HaueHne nepemeHHon DateTimeMask He ykasaHo, TO Mo yMmon4yaHuto 6ok paboTaeT ¢ Mackomn
DateTimeMask = 63 (0b111111),

lne:

DayOfWeekMask = 127 (0b1111111)

0 6uT — ecnu 1, TO yuMTBIBAKOTCA NOHEAENbHUKN

1 6uT —ecnun 1, TO y4UTLIBAIOTCA BTOPHUKHA

2 6uT — ecnu 1, To yuMTbIBaKOTCA Cpeabl

3 6uT — ecnun 1, TO yUMTLIBAKOTCHA YETBEPIU

4 6uT — ecnn 1, TO y4NTLIBAKOTCA NATHULBI

5 6ut —ecnu 1, To yunTbIBalOTCA Cy6060THI

6 6UT — ecnum 1, TO y4YMTbLIBAKOTCA BOCKPECEHBS

DateTimeMask = 63 (0b111111)

0 6uT — ecnun 1, TO NCNONb3YHTCA CEKYHADI
1 6uT — ecnun 1, TO UCNONBL3YIOTCA MUHYTHI

2 6uT — ecnu 1, TO NCMNOMNb3YHTCA Yachl

3 6uT — ecnu 1, To NCNONb3YHTCHA OHU

4 61T —ecnu 1, TO UICNONb3YOTCA MeCALbI

5 6uT — ecnu 1, To NCNOMb3YHTCA roAbl

FUNCTION BLOCK CLOCKWEEK timer //mma QyHKUMOHAJIEHOTO OJIOKa
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VAR _INPUT //oOBsaBieHME BXOIHHX [1€PEeMEHHEX
I in : BOOL;
END VAR

VAR OUTPUT //oOBABJIEHME BEIXOIHEIX I1€PEMEHHBIX
Q out : BOOL;
END VAR

VAR
CLOCKWEEK_I: SYS.CLOCKWEEK;
END VAR
//obrnacTs KoOIa
CLOCKWEEKil(Ton = Toff := ) ;

14
Q out := CLOCKWEEK 1.Q;
END_FUNCTION_BLOCK

12.6.3 NeHepaTOpbI

+ [eHepaTtop npsimoyronbHbix umMnynbcos (SYS.BLINK) 12.6.3.1.

12.6.3.1 N'eHepaTop npsimoyronbHbIX MMNYNbCoB (SYS.BLINK)

leHepatop npsamoyronbHbix umnynbcoB (SYS. BLINK) wucnonbsyetca ans dopMMpoBaHuS MPAMOYrOfbHbIX
nMmnynscoB nynbcauun. Ha Bbixoge Q reHepatopa ¢OPMUPYIOTCA WUMMNYMbCbl C 3adaHHbIMKU  napaMeTpamu
ONUTENBHOCTU BKIMKOYEHHOTO (Texn — CUrHaM normdeckon «1») n otkmoueHHoro (Torkn — curHan norumdeckoro «0»)
COCTOSIHMSA Ha BpeMsi AeVCTBUS yNpaBnsioLLero curHana Ha Bxoge | (curHan norundeckon «1»).

O603Ha4yeHue | Tun AaHHbIX ‘ OnucaHue
Bxoabl
| BOOL PaspelueHue Ha paboTty
Th TIME OnNnTenbHOCTb NOrM4eckon egquHNLbI
T TIME OnntensHOCTb NOrM4YeCcKoro Hyns
Bbixoabl
Q BOOL ‘ Bbixog reHepatopa

FUNCTION BLOCK BLINK generator //vMa QYHKLMOHAJIBLHOTO OJIOoKa

VAR _INPUT //oOBABJIeHME BXONHBIX II€PEMEHHEIX
I in : BOOL := FALSE;
END VAR

VAR OUTPUT //oOBABJIEHME BEIXOIHEIX II€PEMEHHEIX
Q out : BOOL;
END VAR

VAR
BLINK 1: SYS.BLINK;
END VAR

//oBracTe kKoma

BLINK 1(I := I in, Th := , Tl );
//TOoe ms - MWJIJIMCEKYHIE, S — CEeKYyHIE, m — MMHYTH, h - dace, d - »OHU
Q out := BLINK 1.0Q;

END_FUNCTION_BLOCK
FUNCTION BLOCK BLINK generator //mmMa QyHKUMOHaJIBHOT'O OJoOKa
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VAR INPUT //oObaBJIeHMEe BXOIHBIX [IepPEeMEHHEBIX

I in : BOOL := FALSE;

Th in : UDINT := 5000;//MusumicexyHn

Tl in : UDINT := 5000;//MuinucexyHn
END VAR

VAR OUTPUT //0BBaBJIEHNE BBIXOIHBIX [M€pPEMEeHHBIX
Q out : BOOL;
END VAR

VAR
BLINK 1: SYS.BLINK;
Th time: TIME;
Tl time: TIME;

END VAR

//obrnacTe kKoma

Th time := UDINT TO TIME(Th in);
Tl time := UDINT TO TIME(Tl in);
BLINK 1(I := I in, Th := Th time, Tl := Tl time, Q => Q out);

END FUNCTION BLOCK

12.6.4 CyeTumnkum

*  VIHKpeMeHTHbIN cyeT4mK ¢ aBTocobpocom (SYS.CT) 12.6.4.1;
*  YHuBepcanbHbIn cHeTuunk (SYS.CTN) 12.6.4.2;
*  WNHKpeMeHTHbI cyeTunk (SYS.CTU) 12.6.4.3.

12.6.4.1 UHKpeMeHTHbIN cyeT4uK ¢ aBTocopocom (SYS.CT)

VIHKpeMeHTHbIN cyeTumk ¢ aBTocbpocom (SYS. CT) ucnonbsyercs ons nogcyeta 3agaHHOro ymcna umnynbscoe N
(sxog N — yctaBka uucna mmnynbcoB). Ha Bbixoge Q cuyeTyvka MOABMTCA MMMNYNbC CUrHamna nornyeckon «1» ¢
ONUTENbHOCTBIO paboyero umkna npubopa (Tuwmkm), ecnm Yucro npuxogswmx Ha Bxog C MMnynbCoB OOCTUrHET
yCTaHoBMeHHoro 3HaveHus N.

O603Ha4eHne | Tvn AaHHLIX | OnucaHue
Bxoabl
C BOOL Bxopg cueTtumnka
N UDINT YcTaBka cHeTvmKa
Bbixoabl
CuvrHanusauuns JOCTUrHYTOW YCTaBKu
Q BOOL (ANMTENbHOCTb OOWUH LK)
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FUNCTION BLOCK CT_ counter //uma QYyHKUMOHAJIBHOTO

VAR INPUT //oOBsaBJeHME BXOIHHX [1€PEMEHHEX

C in BOOL;
N _in : UDINT := 10;
END VAR

VAR OUTPUT //oOBABJIEHME BEIXOIHEIX II€pPEeMEHHBIX
Q out BOOL;
END VAR

VAR //0OBsaBJIeHME JIOKAJILHEIX [I€PEMEHHEIX
CT 1: SYS.CT;
END VAR

//obracTs KoOIa

CT 1(C C in, N N in, Q => Q out);

END FUNCTION BLOCK

12.6.4.2 YHuBepcanbHbIn cyeT4uk (SYS.CTN)

BJoka

YHuBepcanbHbin cyetymk (SYS. CTN) ncnonb3yetca ond npsamoro n obpatHoro cyeta. Onepauns «nNpsiMon cHeT»
BbIMOSTHAETCH NO NepegHemMy PpoHTY MMMyrnbca Ha Bxoge npsamoro cyeta U, 4To yBenMymMBaeT 3HAaYEHNE BbIXOOHOIO
curHana Q. Mimnynbebl, npuxogsiwime Ha Bxod D («oOpaTHbI cyeT»), yMeHbLualoT 3Ha4yeHne Bbixoga Q. B cniyvae
nocTynneHunsa Ha Bxog R curHana nornveckon «1», BbIxof cyeTymka Q yctaHaBnmMBaeTcs B 3HadeHme Bxoga N.

O603Ha4vyeHue | Tun AaHHbIX ‘ OnucaHue
Bxoabl
U BOOL Bxoa ans npsimoro cyeta
D BOOL Bxog ans obpaTHoro cyeta
R BOOL C6poc cocTosiHMs Bbixoga Ha 3HadveHne N
N UDINT YcTaBka
Bbixoabl
Q UDINT HakonutenbHoe 3Ha4YeHne MMnynscoB

FUNCTION BLOCK CTN counter //mma QyHKUMOHANBHOTO OJOKa

VAR _INPUT //oOBsaBJieHME BXOIHHX [1€PEeMEHHEIX

U in : BOOL;

D in BOOL;

R _in : BOOL;

N in : UDINT := 10;
END VAR

VAR _OUTPUT //oOBABJIEHME BEIXOIHEIX I1€PEMEHHBIX
Q out : UDINT;
END_ VAR

VAR //0OBaBJIeHME JIOKAJILHEIX II€PEMEHHEIX
CTN 1: SYS.CTN;
END VAR

//oBracTe Koma

CTN 1(U := U in, D := D _in, R := R in, N

END_ FUNCTION BLOCK
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12.6.4.3 UHKpemeHTHbIN cyeTumK (SYS.CTU)

MHkpeMeHTHbIN cyeTdrk (SYS.CTU) ncnonb3syetca Ang NnogcyeTa yncna MMnynbcoB, npuxogsawmx Ha exog C. Ha
Bbixoge Q cueTymka NosBMTCS UMMYMbC CUrHana Nnorm4eckon «1», ecnym Yucno NPUXOASALLMX Ha BXO4 UMMYbCOB

AOCTUIHET ycTaHoBMeHHoro 3HadeHust Ha Bxode N (N — yctaBka).

O603HaueHue | Tvn AaHHBIX | Onucanue
Bxopabl
U BOOL Bxop ans npsimoro cyeta
R BOOL C6poc cocTosiHus cyetumnka B 0
N UDINT YcraBska
Bbixoabl
Q BOOL CvrHanmnsauus QOCTUrHYTOW YCTaBKu

FUNCTION BLOCK CTU counter //mmMa QyHKUMOHANBHOTO OJOKa

VAR INPUT //oOBsaBJEeHME BXOIHHX [1€PEeMEHHEIX

C in BOOL;

R in BOOL;

N in UDINT := 10;
END_ VAR

VAR OUTPUT //oOBABJIEHME BBIXOIHEIX I[I€PEMEHHEIX
Q out BOOL;

END VAR

VAR //oBGbaByieHMe JIOKAJbHEX [IepEeMEeHHBIX
CTU 1: SYS.CTU;

END VAR

//obmacTe koma

CTU 1(C := C_in, R :=

R in, N := N in, Q =>

END FUNCTION BLOCK
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