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MeToanyHi BKa3iBKH JIsi BAKOHAHHS KOHTPOJIbHOI po00oTH

MeToro KOHTPOJIbHOT pPOOOTH € 3aKpilUICHHS TEOPETUYHHX 3HaHb Ta
OTpUMaHHA TPAKTUYHUX HaBUYOK mnporpamyBanHa [IJIK mnpu cTBOpeHHI
aBTOMATUYHUX CUCTEM YMPABIIHHS B XIMIYHUX BUPOOHUIITBAX.

OCHOBHMMHU 3aBJaHHSM € OTpPUMaHHsA O0a30BUX 3HAHb 3 PO3POOJICHHS
IPOrpaMHOTO MPUKIATHOTO 3a0e3leyeHHs JJig aBTOMAaTHU30BaHUX CHUCTEM
YIPaBIiHHSA TEXHOJOTTUHMMHU TMpolecaMd B XIMIYHUX BUPOOHHITBaX Ha 0asi
MIKpPOTIPOIIECOPHUX IPOMHUCIOBUX KOHTPOJIEPIB BIIBHOTO MPOTPaMyBaHHS Ha
npuknaai OBEH ITJIK i3 3acTocoByBaHHSM TEXHOJOTTYHOT MOBH MPOTPAMyBaHHs
CFC, BHKOpHCTOBYIOYM CHEIliayli30BaHE€ TMporpaMHe 3a0e3meueHHs A
nporpaMyBaHHS Ta HAJAro/UKEHHS TPOrpaMud  KOpHCTyBada  (KOMILIEKC
nporpamyBaHHs CoDeSys).

[1in yac BUKOHaHHSI KOHTPOJBHOI po0OTH 3100yBad BUIOi OCBITH MOBUHEH
Ha OCHOBI aHai3y alroputMy (GYHKIIOHYBAaHHA 00’€KTa pPO3POOUTH aJTOPUTM
yOpaBIiHHSA  HUM,  OOIpyHTyBaTH  BUOIp  momenedl 1 moaudikaiii
MIKpPOINPOILIECOPHUX KOHTPOJIEPIB Ta PO3POOUTH IJIi HUX MPHUKIAJHE MpOrpamMHe
3a0e3MeyeHHs.

3aB/aHHs 111 BUKOHAHHSI KOHTPOJIbHOI POOOTH BUAAETHCS Y BUIJISIL ONUCY
QITOPUTMY YTPABIIHHSI OO0 ’€KTOM 3 TMEPETIKOM OCHOBHUX PEXKHUMIB poOOTH Ta
(yHKLUIOHATBHUX BUMOr JUIsl 3a0€3ME€YeHHST HOPMaJIbHOI po0OTH 00’€KTa
yhOpaBmiHHA. a8 ofHOro 1 TOro  00’€KTa ympaBiiHHS MOXYTh ICHYBAaTH PI3HI
eKCIUTyaTalliiHl PeXUMHU: 3aIlyCK, 3a0€3MeYeHHs] HOPMAJIBLHOTO (DYHKIIOHYBaHHS
Ta pearyBaHHs Ha BUHUKHEHHS PI3HUX HEIITATHUX Ta aBAPIMHUX CUTYaIlli.

OnHiero 13 CKIAIOBUX 3aBAaHHS JJIS BUKOHAHHS KOHTPOJBHOI poOOTH €
BU3HAYEHHS MPOLECIB Ta aAIrOPUTMIB, IO MIAAAIOTHECA  IMITalliiHOMY
MOJICJIIOBAHHIO MM/l Yac PO3pOOJICHHS MPHUKIATHOTO MPOTPAMHOTO 3a0e3MedeHHs
JUTSI MIKPOTIPOIIECOPHUX KOHTPOJIEPIB.

BxaziBku 10 BUKOHaHHS KOHTPOJIBHOT POOOTH:

— QITOPUTMIYHA CTPYKTypa aIrOpUTMYy YIIPABIIHHSA CKJIAAAE€ThCS JUIS
CUCTEeMaTH3allll Ta CTPYKTypyBaHHsSI oOpoOKu iHopMallii, a TaKOX BUPOOICHHS
HEOOX1JTHOI TOCIIJOBHOCTI YNPABISAIOUMUX MIH Uil 3a0€3MeUeHHS HOPMaJIbHOTO
(GyHKLIOHYBaHHS 00’ €KTa;

— QITOpPUTMIYHA CTPYKTypa YIOpaBIiHHS € YHIBEpCAJIbHUM HOCIEM
iHopmallli 1 He 3aJeKUTh BiJl THUIY Ta MOJIETl KOHTpoOJiepa, Ha SKOMY Iel
anroput™M OyJie peasii3oBaHUM.

Hist BuOopy Mojeni KOHTpojepa 1 #oro KoHdiryparii HeoOXigHO
BU3HAYUTHCH TMEPETIKOM TEXHIYHMX 3ac00iB aBTOMaTH3alii, SKi OyIyTh
BUKOPUCTOBYBATUCH IS peaiizaiii aaropuTMy VYIpaBIiHHSA, a caMmMe 3HaTh
rapaMeTpy CUTHAJIIB BiJl JATYMKIB 1 BAKOHABYI MEXaHI3MH.

KonTponbHa poboTa CKIaaaeTses 3 JBOX YaCTHH:

1. CrBopenHs npoekTy. Bxoau 1 Buxoau. Jlorika.

2. O6uucnenHs naia ckommnoHoBaHoro YOK imoBipHOCTI 0€3B1AMOBHOT
pobotu abo cepeHil yac HaNpalroBaHHS 10 BIIMOBH.



Yacruna 1. CtBopenHs npoekry. Bxoam i Buxoam. Jlorika.

CoDeSys — me cydacHuUW I1HCTPYMEHT JJIsi MpOrpamMyBaHHsS KOHTPOJIEPIB
(CoDeSys ytBoproetbes Bij ciiB Controllers Development System).

CoDeSys — 1e 3pydHe cepeloBHIIE I MPOrpaMyBaHHS KOHTPOJIEPIB Ha
s3ukax cragaapty MEK 61131-3.

[Ipouenypa nporpamyBanns [1JIK BkiItoyae HaCTyIHI eTamu:

1) [Monepenniit etan: ycraHoBKka omepatiifnoi cucremu i [10 (cepenoBuia
nporpamyBatHsi) CoDeSys (Controller Development System).

2) Bubip kouTponepa. YcraHoBKa HEOOXimHOTO (halily HaJaIllTyBaHb
1iT0BO1 IaTdopmu (target-gaiiny).

3) CTBOpEHHS Ta HaJIaro>KCHHs MPOEKTY.

4) BcraHoBneHHST 3B 53Ky 3 KOHTpojepoM. [Ipu ycranomii 3B’s3ky [10
CoDeSys aBTOMAaTHYHO KOMIIUIIOE TIPOEKT 1 TMPOMOHYE 3aBAHTAKECHHS
CKOMITUThOBaHOTO Koty B O3Y KOHTpoJepa.

5) 3amyck BUKOHAHHS MTPOEKTY (KopuCTyBasibHHIIBLKOI mporpamu [LJIK),
nepeBipKa ii mpare3aaTHOCTI 1, TPy HEOOX1THOCTI, HaJlaroIXKCHHS.

6) YV pa3i KOpekTHOi poOOTH MPOEKTY (KOPUCTYBAJIBHUIIBKOI IMpOrpamu
[JIK) — 36epeskenns ii B He3anexH1i Flash-mam’siTi koHTposiepa ajisi MoJaibIioro
3aBaHTaKCHHS 1 BUKOHAHHSA NP BKIItOUeHH1 kuBiieHHs [TJIK.

VY pa3i HEKOPEKTHOI pOoOOTH MPOEKTY — MOBEPHEHHS Ha eTanm 5 (y mporiect
HaJaro/PKCHHS TIPOSKTY TIepepaxoBaHi BUIIE oOlepallii MOXYTh BHKOHYBATHCS
0aratopasoBo).

1. CTBOpEHHS NPOEKTY

1.1 Cmeopennsa noeozo npoexkmy, 3Haiomcmeo 3 inmepgeiicom
[Ticnss 3akiHYeHHS 3aMyCKy YCTAaHOBKM MpOrpaMu Ha poOOYOMY CTOJI

KOMIT F0Tepa 3’ IBUTHCS SIPJIUK 3 TPHOMA PiI3HOKOJILOPOBHMH IIECTUKYTHUKAMHU
st 3anycky CoDeSys. MoskHa ckopucTtatucs HUM abo BuOpatu B MeHIO «Ilyck»
HacTynmHuH X «Bce mporpammel - 3S Software - CoDeSys 2.3».

[Ticns 3amycky CoDeSys 3’sIBUTBCSI Cipe BIKHO 3 PSIIKOM MEHIO 3BEPXY.

JIist  o3HaOMJICHHS 3 3OBHIIIHIM BHIJISIIOM CHUCTEMH TMPOTPaMyBaHHS
CTBOPUMO ITPOEKT.

VY Menwo «Daitn» HeoOxigHO BuOpatu myHKT «Cozmateb» (puc. 1.1), abo

TPOXU HUXKYE 3HAUTU 1KOHKY il 1 ckopuctatucsi Hero. Y BikHiI «Hactpotika
1eeBoit miathopmbl» (puc. 1.2) MOKM HIYOTO HE 3MIHIOEMO, HATUCKAEMO KHOTIKY
«OK». V¥V mnactymanoMmy BikHI (puc. 1.3) cuctema mnporpamyBaHHS IPOIOHYE
BUOpaTH MOBY peai3aiiii.

Bubupaemo, nanpuxman, wmoBy (yskiioHanpHuX Om0kiB CFC 3rigHo 3
MaJIOHKOM 1 HaTuckaemo «OK».
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[Ticnsa mux omepartiit CoDeSys BinkpuBae OCHOBHY pobouy o6yacth (puc.
1.4). I'onogne mento y BepXHiil YacTUHI MiCTUTh MyHKTH «Daiiny, «[IpaBka» i T.]1.

Ianenv weuoxoco docmyny, MO PO3TAIOBYETHCSI HUXKYE TOJIOBHOTO MEHIO,
JI03BOJIIE BHKOHYBAaTHM HaWOUIbII YacTO BHUKOPUCTOBYBAHI oOIlepalii OJHUM
HATUCKaHHSM Ha BIAMOBIIHY 1KOHKY. CKJaJ 1KOHOK Oyje 3MIHIOBaTUCS B IPOIIEC]
pobOTH HaJ pI3HUMH KOMIIOHEHTaMU MPOEKTy (B OUIBIIOCTI BUIMAAKIB BCE
HEO0OX1IHE BUHECEHO B 1110 00J1aCTh).



By, waiin Mpaeka [poekt Beoraeka  fdonoadenda OHAnadie - OkHo  Cnpacska =
BlelE| BlslenREig &R [ -] sl helale]s]sE] gls|s
0001 PROGRAM PLC_PRG
(SETRNN| (0002 AR
"] PLC_PRG [PRG] 0003 [END_VAR
0004
0005
0006 -
« P
<« [ r :
Owubxa 3780: PLC_PRG (2): 3gech goaxHo bmmb: '"VAR', '"1=-
S 1 owmubox, 0 npegynpexgenui. -
| [OHMAAH [Z2M [MPOCMOTE

Puc. 1.4

Oo6nactp, sika 3aiiMae JiBy CTOPOHY €KpaHy — 1ie Menedowcep 06 ’ckmig. Y i
HIDKHIM 9acTHHI MOKHA TTOOQYUTH YOTHPH BKIIAJIKU.

F'EILII.TS TNkl 0aHH. .. Buzyanuza. .. % F'El::gpc:bll
Puc.1.5

[lepemMukarounch MiK HUMH 32 JOIMOMOTOI0 MHIII, BUOUPAEMO PIi3HI
KOMITOHEHTH (00’€KTH) MPOEKTy, AUBUMOCA IX BMICT, IIOCh BHAAIIEMO a0o

o . POy . .
nonaeMo. SAkio BUOpaTH KpaHIO JIIBY BKIJIAIKY , JTIBOIO KHOTIKOIO MUIII
(mami mpuitmemo ckopoueHHs JIKM miis mo3HaueHHsI HATUCKAHHS HA JIIBY KHOMKY

Mumi) 1 noTiM 1Bidl HatucHyth JIKM Ha Hammcu i PLL_PRG [FHG], TO B

LHEHTPaJIbHIM YacTHHI €KpaHa OyJe BUAHA poboua obaacms 20108HOI Npocpamu
PLC_PRG. AHaoriyHuM 4MHOM, TIEPEMHUKAIOYNCh MK BKJIaJKaMU B MEHEIKepi
00’€KTIB, BUKIMKAEMO Ha €KpaH BMICT TOIO YM IHIIONO KOMIIOHEHTa JUIs
nepersity abo penaryBaHHs. BepxHs dWacTmHa po0OYoro MO TpOrpamMu
HA3WBAETHCS 001acmioo usHauenHs 3minnux. HesamexHo Big BUOpaHOT MOBHU
nporpaMyBaHHS 111 00J1aCTh 3aBXKIU OyJe CLIOYaTKy MaTH BUTJISI, IPEIACTaBICHUN
Ha puc. 1.6.

0001 [PROGRAM PLC_PRG
0002 VAR

0003 [END_VAR

0004
nnns

4

Puc. 1.6



[Ipu nporpamyBanni B CoDeSys yci maHi, TUHAMIYHO 3MIHIOIOTBCS B
nporieci podoTn (BUMIPIOBaHHS Ha BXOJlaX, YCTaBKH, CTaH BHUXIJHMX 3MIHHHUX 1
T.I1.), IPUHHATO 3aJaBaTH Yepe3 pi3Hi 3MiHHI. BaxxauBo 3amam’sTaTu, IO caMme 8
obnacmi BU3HAUEHHS 3A0AOMbCs MI CaMi 3MIHHI, 3HAYEHHS SKUX NIAHYEMbCS
BUKOPUCMOBYB8AMU 8 NOMOYHIU NPOSPAMI.

Hwxue 06macTi BU3HAYEHHS 3HAXOAUTHLCS 001dCmb NPOSpaAM)BaHHs, B SIKIHA
HaJajal MPOMUCYIOThCA Ti ab0 1HIIN ajaropuTMu abo B TEKCTOBOMY, abo B
rpadiuHOMY BUTIISAL, B 3aJIEKHOCTI B/l BUOpaHOT MOBH peati3ailii.

Huxde obmacti mporpaMmyBaHHS PO3TALIOBYETHCS 8iKHO NOBI0OMAeHb. BOHO
3’SBIIIETBCST HE BiJpa3y NpPH CTBOPCHHI MPOEKTY, a B MOMEHT, KOJH CHCTEMa
nepeBipsie pe3ynbTaT poOOTH, HANPUKIIAM, MEped 3aBAaHTAKCHHSIM aJITOPUTMY B
OBEH IUIK.

VY naHomy BiKHI CHCTeMa HAaBOAMTH JaHi MPO MPOEKT, HAMPHUKIAA, PO3MIp
BUKOPHUCTAHOI IIaM’AT1, KIJTbKICTb 3QIITHUX 3MIHHUX 1 T.II.

HaiiGinpm  BakiauBOIO 1HGOpMAIli€El0 TYT € TMOBIJIOMJICHHS TMPO SIBHI
MOMWIKH, BHUSBJICHI CHUCTEMOIO. Y BIKHI HAaBOJUTHCS 3arajbHa KUIBKICTh
BUSIBJICHUX MTOMUJIOK, 1 IIOB1JIOMJICHHS TIPO KOKHY 3 HUX. Taki moBiJjoMJIeHHS (pHC.
1.7) BuBOAsITHCS yepBOHUM HIpudTOM. [IpH IboMy cucmema exasye, 6 sikomy micyi
NpoeKmy UABIEHA NOMUIKA [ KA Ye NOMUTKA.

ITonBiiine Hatuckanus JIKM Ha BIANOBIAHIA CXOAUHIN 3 ITOBIIOMIIEHHSIM
NEPEHOCUTh HAC B Ty YacTUHY MpPOEKTy, sika, Ha IymKky CoDeSys, MiCTUTB
noMuiky. Jlo Tux mip, noxu 6ci nomuixku e 0yOymev unpasieHi, cucmema He
0o3601ums  3aeanmadicumu npoekm 6 [IJIK abo 3amyCTUTH HMOro B pEXKUMI
eMYJISLII.

Omubka 4024: PLC_PRG (1): [oaxuo 6mmb PROGRAM, FUNCTION
1 omuBok, 0 npegynpexgenuld.

Puc.1.7

e HMXx4Ye, B MPaBOMY HIDKHBOMY KYTKY €KpaHy 3HAXOIUTHCS HEBEIMKHI
3a po3MIpoM, aje BaxJuBHi eneMeHT. lle psamok cratycy (puc. 1.8), ToOTO B
AKOMY pexumi 3apa3 3HaxoauThcss CoDeSys. HailoueBuaHile — 4 MOXHa 3apas
penaryBaTd TpoekT, abo cucteMa mnepedyBae Ha 3B’s3ky 3 OBEH IUJIK. Tunwu
pEeXHMIB, iX OCOOJMBOCTI Ta IHAMKAIII0O BHUBYUMO B MIpy HPOCYBAHHS IO
Marepiaiy.

[OHNAMH |3aM [MPOCMOTR
puc. 1.8

[Ticnst cTBOpEHHS MPOEKTY KOPUCHO 30€perT Horo mij SKUM-HeOYy b 1M’ sIM.
Jns uporo mMoxkHa ckopuctatucs MeHto «®ail» 1 B CHOMCKY, KOMaHJ BUOpaTu



JIKM nysakt «Coxpanutb» (puc.1.9). 3 Ti€ro X METOI0 MOXXHAa CKOPUCTAaTHUCA

noeqHanHsaM kiasim Ctrl + S a6o natucuyt JIKM Ha ikoHKY E

VY BikHI «CoxpaHuTh Kak» (puc.l.10) BU3HAYa€TbCS MiCIle Ha KOMI FOTEDI,
Ky/H IJIaHY€ETHCS 30eperT (ails mpoekty. J{oIinbHO CTBOPUTH OKpEMY MaIKy AJis
30epeKeHHS BCIX MPOEKTIB.

[Totim B momi «Wms ¢aiina» 3amucyeTbes JOBUIbHE 1M’sl, HaNpUKIaa, prol.
MoBa HE € NpPUHIUIIOBOI: MOXXHAa BHKOPHUCTOBYBATH SIK KHPWIMYHI, TaK 1
JTaTUHCHKI CUMBOJIH.

[lepeBipte, mo B nose «Tun ¢aiina» BcranosieHo «CoDeSys mpoekt (*
.pro)» 1 HaTucKaiiTe «COXpaHUTbHY.

@ CoDeSys - (Untitled)® - [PLC_PRG (PRG

Q@ Dain | Mpaeka [poexr Beraeka  JoncadedHna Owln

-‘E Cozgate I[;atl[
: CozgaTe no wabnoHy... 0
E_ OTKpEITE.. Ctrl+0 | j
i 1]
JaKpEITE —
’ 0
CoxpaHuTe Ctrl+5 -0
CoxpaHuTe KaK... —
CoxpanuTe/OTNpaEnTe apXu1E...
Mevate Ctrl+P
MapameTpel NEYATH..
Brimog Alt+F4
Puc.1.9
By Coxpanums kak ﬁ
Manka: | | KHUM@ j e =k EFv
g . Jata usmeHeHnA Tu
| icon pics 22,02,2011 14:10 L
 rnl 11.01.2012 18:25 M
4 1 3
Hran daiina: |pn:|'| CoppaHnte
Tian gaitna: |C0 DeSys npoekt (" pro) ﬂ Omaeta

Puc. 1.10

[Ticns 30epexeHHs B JIBOMY BEpPXHbOMY KYTKY BIKHa CHCTEMH HaIlUC
(Untitled) * 3minuBcs Ha pucBoeHe iM’s (paitny (prol) 3 po3mIupeHHsM .pro.



1.2  Hacmpoiika npoexkmy

3poOuMO KiJTbKa HaJalITyBaHb CHUCTEMH, SIKi JO3BOJATH B TOJAJTBIIOMY
3po0OUTH POOOTY OLIBII 3pYyUHOIO. JJIsl IBOTO MM TMepexoauMo B po3ia «IIpoekty
rOJIOBHOTO MeHI0, a oTiM JIKM Bubupaemo nyHkt «Onmumn» (puc. 1.11).

By Daiin Mpaeka [I'Ipoex'r] Beraeka [Jononnenwa  Ownaiin Okno  Cr

El@lﬂl |§ Komnunupoeate SR

KDMI'IHJ'IHFIDBET!: ECE GF

a OuncTute BCE

-] PLC_PRG [PF
CHHTETb,ﬂ,EHHbIEE:EFFIyBKH... —

Obnekt P —

Basa AaHHbIx NpoekTa »
Onuyn...
Mepesog Ha Apyroi A3bIK 3

JoKyMeHT. .

Puc. 1.11

Y BikHi «HacTtpoiiku» B JiBIM YacTHMHI BUOMPAEMO KaTETOPitO
«Coxpanenuey. Bua BikHa nipeactaBienuit Ha puc. 1.12.

[ Onum Mﬂl

F.areropus

CoxpaHeHie
Monezosarens [ PesepsHoe KonupoBaHUe

Penakrop 0
Pafiouit cTon V' AeTocospaHeHie WHrepean [MuHyrs); 10 UGERE
Leeta

JHperTophM [ ABTOCONDAHEHME NEDED KOMIMAALMES

BopriypHan

[ eneparap kona [ JanpalHEaTE HHPORMELMK O MPOSKTE

Mapou

JAPUSKS HCHOAHBKTERE | [ OTKpEIBATE NOCASLHMA NPOEKT

CHMEOAEHSA KOHPHIYPaL

D T | HanomuHars o 3arpysouHom nposkTe

Marpock P a

[ Coxpanars yjoctoeepere EMI

—————————————————————————————————————————————————————————————
Puc. 1.12
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Cepen ommiii, 110
«ABTOCOXpAHEHHE.

[Ilo6 36epiratu mpomixkHI pe3ylbTatd, y mpoleci nporpamyBanHs OBEH
[JIK, xopucHo B ommisx mpoekTy (puc. 1.12) BCTaHOBUTHU TrajlouKy B IYHKTI
«ABTOCOXpaHEHHUE» 1 JIBIIIC — IE€BHI IHTEPBaJIaMU CTBOPEHHS PE3€PBHHUX KOMIH.
HeoOxigHicTh yac Bijg yacy 30epiratv MpoeKT BPYUHY 3aTUIIAETHCS.

Onuis «ABTOCOXpaHEHHE» BKIIOYAETHCS TUIBKK IICHS TOTO, SIK (aiiny
MPOEKTY TMPUCBOIIH SIKECh 1M 5. 3anam ‘amamu: ¢haiin npoexmy KOpucHo 30epecmu
8i0pasy nicis 1020 CMEOPEHHsL.

VY kareropii «Coxpanenue» (puc. 1.12) MOXHA TOCTaBUTH TaJlOUKy
«OTKpBITh MOCIEAHUM MPOEKT»: Mpu MoHOBIEeHHI pobotu 3 CoDeSys cucrema
aBTOMATHUYHO OyJIe 3aBaHTa)KyBaTH OCTAaHHIN IIPOCKT, HAJl IKUM TIPAIFOBAJIH.

Kareropis «Pemaktop» (puc. 1.12) no3Boisisie 3MiHUTH HIPUPT (KHOIKA
«Ipudt»), TKUI1 BAKOPUCTOBYETHCS B MPOIIECI MPOrPaMyBaHHS.

VY mporeci ctBopeHHst 6e3nocepenubo anroputmy B CoDeSys, sik nmpaBuiio,
BUKOPUCTOBYIOTHCS JIATUHCHKI CUMBOJIM. JOIIJIBHO 3ajMINATH KOMEHTapi J0 THX
Yy IHIIAX YaCTUH MPOEKTY, TOSCHIOIYM Ha TOJSAX HAWMOUIbII BaKJIMB1 IS
po3yminHs peui. Hatuckaemo kHonky «OK» y BikHI BHOOPY HIPUGTY NEPEXOAUMO
B Kateropito «Pabouuit cTom.

BIIKPWJIMCSA, KOPHCHO 3BEPHYTHM yBary Ha ITyHKT

.‘

Onuww

Karerapua

Cosparerie

MoAb30BaTEN:

Patiowi cTon

Lleera

TupetTopuu
Boprtypran

['eHeparop kona

Mapom

‘JarpyaKa MCHOHEN TeRD
CUMBOAEHEA KOHDUMpaL
CBAzt ¢ Ga30i LaHHEIK
Marpoce!

¥ AeToofbABneHuE
¥ AgTodopmar
¥ MHTennexTyansHei Beal

[ OffereneHHA Ta0MIEN

BiEEHHE radHA
 MyskTHpam

(" Cnnowmaii

" Jamuekoin

[ TOREEAATE MOHMTORMAT CATHHBI TNOE (acc:, yasarens, VA()

v Orofpaar ko PO

TatynAume ’4_
Wlpwgr...

BToBkIE CTROKM
¢ LecAmuinbe

(" llEouHele

(" Wecrnanuarepusmtie

(5]
|

Wpytr -] 55
LWpng: Havepranue: Pazuep:
|Courier |non)0KMpr|ﬁ |l4

05EIHEI + (10 4
R AR E
BOSTRURHNY HIKAOHHR
Lucida Console
arminal - - -
Ofipazey
AaBbbadj
AHumaups:
1l
MMoka3aTk AONOAHMTENEHEIE LUPHATEI ‘
0K | (Otmena ‘

Puc. 1.13
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Bepcis cuctemun mnporpamyBanns CoDeSys 2.3.9.22, sk 1 Bepcii, mio
3’SIBUJIUCA IMMi3HImIEe (OLIbII BUCOKUU TOPSIKOBUH HOMEP) MalOTh OCOOJUBICTH:
MOXJIMBICTh TIEPEHTH A0 OUIBII 3BUYHOT MOBM Ha BKJajMi «Pabouunii ctom» (puc.
1.13). Ilotim nHatucHyTH KHONKY «OK», npuiiHsBIIM BCi 3po0ieHi y BIKHI
«Haactpoiikm» 3Mminu. Ilicis 1[bOTO KOPUCHO 30€perTH MPOEKT, HAIMPHKIAI,
HaTUCHYBIIM noeaHanHs kiaim Ctrl + S.

( Onumm @

F.areropua

CoxpaHerue

Manezoearess ¥ Madens wHotpymermos | TpaHuue akeTa v DI uHreppeiic

Penakrn
W M
|v CrarycHan cTpoka [ F4 WrHopupyeT Npeaynpesesmun

Leera

DupexTapuu [~ 3awuTa ynpasneHUA KOHTPaNAERaM

BoprypHan

[eHepaTop Kona [ ABTOMATWYECKMIA S3NPOC NAPAMETPOE CEASM

Mapoau

3arpyska ucxogHes Teke | | HE spaHMTE NapameTphl CBAZM B NpoeKTe

CHMEOEHAA KOHBMrYpaL o . .

CBA3E ¢ H3500 4aHHLM [~ TODO:Kommunikationseinstellungen nicht sber Projekbvenwaltung verwalter

[

akpocel T aiiraayr ceasm [mo): 2200

T aiirdayr npu 3arpyake [Mc]: 20000
Kaguposka 3ML: {50 83535 (Cyrlic) -

Azkik:

Puc. 1.14

1.3  3aoaua: pexcum peoazysanns i pexicum 6UKOHAHHA

Heobxiono peanizysamu na mosi ¢pynxyionanvruux onokie CFC supaz K = kK
+ 1, mym K — yinouucenvna 3minna, 0o sxoi 3a ymoeoio HeobXioHo 0odasamiu
0OUHUYIO.

Y mpoekti prol.pro HEOOXiTHO BIAKPUTH POOOUYY O0O0JACTh TOJIOBHOI
nporpamu  PLC PRG. Jlns uporo wneobOximuo JIKM BubGparm B MeHemkepi
00’€KTiB (1le 00JacTh B JIBI YacCTHUHI €KpaHa) KPaiHIO JIBY BKIAJIKy Bro

noTiM ABiyul HatucHyTH JIKM Ha Hamucu 4 PLC_PRG [PHG]-. Ha expani 3’saBuUTBhCS

poboua 001acTh, MOKU MTOPOKHSI, @ HAJI HEKO 00JIaCTh BUSHAYCHHS 3MIHHHUX.
[Tounnatu peanizaiito OyJb-SIKOTO 3aBJaHHS KOPHUCHO 3 BH3HAYCHHSI THUX
3MIHHUX, $SIKI OyIyThb 3ajisHi. DBIUIbUIICTh JaHUX, SKI BUKOPUCTOBYIOTHCS B
IrOPUTMI, 3a3BUYall ICHYIOTh y MPOEKTI B SIKOCTI 3HaY€Hb MEBHUX 3MIHHUX. Ha
IPAKTHII 1€ 03HAYaE, MO0 SAKIIO OCpyTh 3HAYEHHS 31 3MiHHOI K a0o0 3amucyroTh B
Hel OTpUMaHuil pe3ynbTaT — 3MiHHa K MOBMHHA iCHYBaTHW B MPOEKTi, IHIIMMHU
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clIoBaMU, NMoBUHHA OyTu orosoieHa. [lix oconowennsam po3yMieThCsi MOSACHEHHS
cucteMi, mo ma iM’sM K mpuiiMaeTbcs  JIeIKe 3HAYCHHS MEBHOTO TUIy. Y
HAIlIOMY BHIAJKY, 332 YMOBOI K — IIijie 4rciI0, TOMy BUOMPAETHCS HITOYHCETbHHM
tun 3MiHHOI. Ha puc. 1.15. HeoOximno JIKM mnocraBuTtH Kypcop B 00JacTi
BU3HAUEHHS Ticis KiouoBoro cioBa VAR, HartucHytu kHOmKy Enter nHa
KJIaBlaTypi, 3BUIBHSAIOUYM TaKMM YMHOM BUIBHUH psgok. [loTiM HaOupaemo psiiok:
K: INT;
Heobxiono npasunvro nadpykysamu 6ci 3a3Haveni 3Haku nyHkmyayii!

Baowcnuso, wob 3pobnenuit manuc po3mawio8y8anacs Mixc KuoYo8UMU
crosamu VAR i END VAR!

0001 [PROGRAM PLC_PRG
0002 VAR

0oo3 k:INT:

0004 [END_VAR

0005
nnne

Puc. 1.15

[Ticnsa HaTuckanHs knasimnl Enter B xiHmi psaka ciaoBo INT aBTomMarnuno
3a0apBUTHCS B cuniti koaip. 3pobnenuid Hanuc nosigomiisie CoDeSys, o Oyne
BUKOPHCTAHO M’ K, 1 TIOSCHIOE, IO B ITi€l 3MIHHOI HEOOXiAHO 30epiratd il
3HaueHHs (3HaueHHs Tumy INT).

SIk1o 3BepHYTH yBary Ha IMaHeNb IIBUAKOTO JOCTYIy (BOHaA po3TalioBaHa
M1]] TOJJOBHUM MEHIO), TO B MpaBiil i1 4acTUHI € KiJbKa 1KOHOK (puc. 1.16). Bonu
XapakTepHi Juisi TporpamyBaHHsS Ha MoBl (yHkiioHanbHuX OmokiB CFC
(Haramaemo, caMe Taka MOBa BHOpaHa MpHu CTBOpEHHI nmpoekty — Puc. 1.2).

=|o|@pa|m|e|Ed & @le|e| wlae]
Puc. 1.16

[lepmnmu TpbOMa 1IKOHKaMH HaM HAJICKUTh CKOPHUCTATHUCH.
[{o3HaitoMUMOCS 3 HUMU:

—1 — «BX1I» — AJ03BOJri€ OTpUMATH IIOTOYHC 3HAYCHHS 3MIHHOI1, H106

BUKOPHCTOBYBATHU HOT0 B QJITOPUTMI.

= . :
—|— «BuXi» — 103BOJISIE 3aMMUCATH SIKECh OTPUMAHE 3HAUEHHS B 3MiHHY.
! — «eJIEMEHT» — JI03BOJISIE NOJATH MOTPIOHUI omepaTop Ha podody
001acTh.

: B

[Tounemo 3 «Bxoay». HatucHeMo Ha 1KOHIII _| JIKM, nepecyHeMo Kypcop
Ha pobouy o6nacTh 1 me pa3 HatucHeMo JIKM B motpiGHOMY Micii, o0 qomatu
BUKJIMK 3HAYCHHSI B HaIly Iporpamy. ¥ pobodiit 0051acTi 3’ IBIS€THCA 300paKeHHS

. AHaJOTiuHy OMepalil0 BHUKOHYEMO, SKIIO B pobouiii obmacti
13



HATUCHYTH TMpaBoto KHomkor wmwumn (mami [IKM) 1 B KOHTEKCTHOMY MEHIO

(Puc.1.17) Bubpatu nyHkT «Bxom». IloTiM 3Ha4dok , 110 3’SIBUBCH,
BCTaHOBIIIOEMO B MOTPiOHE Micie pobouoi o0acTi 3a gonomororo JIKM.

0001 |[PROGRAM PLC_PRG

000z VAR

ooo3 k:INT:

0004 |END_VAR

nnnoc

1 INEMeEHT Ctrl+B P
Brog Ctrl+I
P Bonoog, Ctrl+L

Mepexog Ctrl+J
Metka Ctrl+L
Bozepar Ctrl+R
KommeHtapuii Ctrl+K
Bxog Bnoka Ctrl+ A
Bxog makpo

Bexog makpo

MHeepcna Ctrl+M
Set/Reset Ctrl+T

Puc.1.17.

JlomaBaHHS TBOX «BXO1B» Ha poO0OYy 001aCTh.

Sxio eneMeHT HeoOX1THO MEePECYHYTH, BiH BUAUISIETHCS B poO0Uiil 001acTi.
Jns uboro nHatuckaetbess JIKM 1 myHkTHpHA pamka, sika 3’SBUJIacs HA €KpaHi,
PO3TATYETHCA, 3aXOIUTIOIOYM Tl €JIEMEHTH, sIKI HeoOX1IHO BUILIMTH (puc.l.18).
[Totim JIKM HeoOXiAHO 3aTUCHYTH BUAUIEHY 00JIaCTh B JIiBI 4aCTUHI HOTPIOHOTO
enemenTa (puc.1.19), nepeTsaraytu ioro Ha noTpiObHe micuie 1 BignycTuTu JIKM.

Buginenuit eneMeHT MOXXHA BHAQIUTH 3 poOOUYOi 00y1acTi, HAMPHUKIIAI,
HAaTUCHYBIIM KHOMKY Del Ha knaBiaTypi. [[ns Toro, mjo0 3HATH BUAUIEHHS, TOCUTh
HaTucHyTH JIKM B Oyab-sKkOMy BUIBHOMY MicCIli poO040i 001acTi.

Lhk
HhE
Puc.1.18 Puc.1.19

VY nBox 300pa)k€HHSX, IO 3’SIBUJIMCS B poOOoYiid 00JacTi, MPUCYTHI 3HAKU
MATAHHS YEPBOHOTO KOJIKOPY. TaKMM YHHOM CHUCTEMa MiJKa3ye, 1110 3aMiCTh 3HAKIB
NUTaHHS HEOOXIHO BKA3aTH 3HAYEHHA a00 Ty 3MIHHY, 3 SIKOi Take 3HAYCHHS
NOTPIOHO B3SITH. Y 3aBAaHHI HEOOX1THO BUKOPUCTOBYBATH 3HAYEHHS 11101 3MIHHOT
K, a Tako)X BUKOPUCTOBYBATH 3HAYCHHS 1.

14



Hatuckaemo JIKM Ha 3Hakax nuTaHHs B OyJb-IKOMY 3 JIOJIaHUX €JIEMEHTIB.

Hamuc Bunminserscs , Horo MO’kHa CTEpPTH 1 HamucaTu iM’s 3MiHHOI K, a
MOTIM HATUCHYTH Enter. AHaJOTIYHO BUAULIIOYM TEKCT BCEPEIWHI JIPYroro
«BXOAy» 3anucyemo Tyau 3HadeHHs 1 (Puc.1.20).

Puc.1.20

Jani ponmatu Ha pobouy obnacte «Buxim», TOOTO omepariio 3amnucy

. . . . .
3HAYEHHS B 3MIHHY. 3a aHajoriero 31 «Bxoa», HatuckaroTs JIKM Ha 1koHII 1
BCTAHOBIIOIOTh «BbIXom» B morpiObHe Micue poboyoi obmacti, abo
BUKOPHCTOBYIOTh KOHTeKcTHe MeHio (Puc.1.17), B sxkoMy BHOHparOTh ITyHKT
«Bowixomy. [lepetsryBaHHS IIbOTO 300payKEHHS TIPOBOJUTHCS aHAIOTIYHO «Bxomy,
OJTHaK 00JIacTh, 3a Ky Tpeba «BXOMHUTHCS» KypcopoM, po3TaiioBaHa y «Bwixom»

npaBopyu (puc.1.21).

Puc.1.21

Iloxu He 3BepTtaiite yBarm Ha uuppy 0 mopyu 3 «Bbeixom». 3 Herw
BU3HAYMMOCS Mi3HiIIE. 32 YMOBOIO 3a/1a4l HEOOX1JTHO pe3ybTaT poOoOTH MporpamMu
3anucat Ha3aj] B 3MiHHY k. ToMy 3amicTh 3HaKiB nUTaHHs B «BbIxom» 3anmucyemMo
iM’s1 3MiHHOT 1 Hatuckaemo Enter. OTpuManuii pe3ynbTat BUAHO Ha puc. 1.22.

0001 |[PROGRAM PLC_PRG
0002 VAR

0003 k:INT:

0004 |[END_VAR

NnnNnnc

4

Puc.1.21
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Jlns peanizanii oneparii CKJIagaHHs, pe3ybTaT K0T He00X1IHO MepeaaTu Ha
«BbIxoa», TOOTO 3amucaty B 3MiHHY K BUKOPUCTOBYEMO «DJIEMEHT», HATUCHYBIIIH
JIKM Ha 1KOHIII.

OnHONMEHHHUI MYHKT € B KOHTeKCTHOMY MeHio (Puc.1.17), ske MmoxHa
BUKJIMKATH, HATUCHYBIIIM Ha BUILHOMY Micii pobouoi obsacti ITIKM. «DmemeHT»
PO3MIIIYEMO MI3K BXOJIaMH 1 BUXOJIOM, SIK MIOKa3aHo Ha puc. 1.22.

1.0 )
AND

Puc.1.22

«OneMeHT», KU Ha3WBa€TbCsS OJOKOM, 1€ HaWIpOCTIIIa omepailis. 3iiBa
JI0 HBOTO MIABOASTHCS BUXIJHI JaH1, TPaBOPYY MOKHA OTPUMATH Pe3yJbTaT 1 1O
JHIAX 3B’SI3Ky MEpeaTH B 1HIIY YaCTUHY aJITOPUTMY, HAIIPUKIIA, SIK BUXIJHI JaH1
JUIs 1Hmoro OJoky. TeMa elleMeHTa BH3Hauae, Ky OIepailio 1eil 0ok Oyne
BUKOHYBATH.

[IpaktuHo Bci anroputmu Ha MoBi CFC Burisiaatoth, sik HaOip OJIOKIB,
BXOJIB 1 BUXOMIB. AJTOPUTMH MOXKYTh MICTUTH M iHIIN eleMeHTH. OmHak 0e3
TPHOX, pO310paHUX BHUILE, 3a3BUYail OOIMTHCS HE BAAE€ThbCcs. BOHM CKIagaroTh
OCHOBY IIpOrpaMyBaHHs Ha MOB1 (pyHKI10HANBHUX 010K1B CFC.

Onmnepartisi ckIaJaHHs, SKO HaAM HEOOX1IHO ckopuctatucs, Mmae B CoDeSys
3arosioBok ADD. 3a 3amoBuyBaHHAM B «DJEMEHT» MiJACTABISETHCS 1HIIUNA
3aronioBok — AND — joriune «I». HatucnyBmm JIKM Ha 3aronoBky OJIOKY,
HaJpyKyBaBiu 1notpione Ham ADD. [loTiM He0oOXiTHO 3a3HAYUTH JIS OmNeparlii
OJaBaHHSA BUXIIHI JaHI.

[HmmMKE  cioBaMM, MIABECTH 3HAYEHHS 3MIHHOI K 1 omuHHIO,
BUKOPUCTOBYIOYH JIiHIT 3B SI3KY.

Jlns nporo mu Hatuckaemo JIKM Ha «xBoctuky» Bxomy K (puc. 1.23).
Yrpumyroun JIKM, akypaTHO NepeTsryeMo JIiHIKO 3B’A3KY /10 «XBOCTHUKY» 311iBa
Bij ornepanii ADD (puc. 1.24, 1.25) i motim Binmyckaemo JIKM. Tenep 3minny K i
ook ADD 3’ennye mniHist 38’s13Ky (puc. 1.26).

16



Puc. 1.24

& 0

Puc. 1.25

Puc. 1.26

Takum ke YMHOM 3 €JHYIOTH APYTHH BXiJA 1 BHUXiA 3 BIANOBIIHHUMHU
«xBoctamm» ADD (1.27), a came BXoj1aMu 1 BUX01aM# OJIOKY, MalO4H Ha yBa3i, 110
Ha BXOJW TMOJAIOThCA BUXIAHI JaHi, a 3 BHUXOJy MOXHa 3a0paTu pe3yibTaT
omepaiiii.

0001 [PROGRAM PLC_PRG
0002 (VAR

0003 k:INT:

0004 END_VAR

nnnc

o

o5 L0
ADD Tm
Puc. 1.27

Ha puc. 1.27 mporpama HaOyna npakTUYHO 3aKIHYCHUHN BUI.

[Iloxgo Hymepartii, sika 3’sIBUJIAacs MPHU J0JAaBaHHI HA poO0Uy 00JIaCTh BUXOIY
1 6moky ADD. ¥V nanomy BUIAIKy YHUCIIO [0 ] ago (1 s MIPaBOMY BEPXHbOMY
KyTl 00Ky (omepailii) BU3HA4a€ MOPSAOK, B IKOMY cucteMa Oyzae oOpoOisTu Al
nporpamu. Buxoasum 3 Hymepaumii Ha puc. 1.27 crnouyaTKy cucTeMa CKJafe
3HA4YCHHS 3MIHHOT K 1 OJTMHMIIO, 1 TUTBKHM MOTIM OTPUMaHUH pe3ysibTat Oyie 3HOBY
MOMIIIIEHUH B 3MIHHY. Taka MmociioBHICTh € IIJIKOM JIOT1YHOIO.

[Ipu nanucanui ancopummy CoDeSys aemomamuyno po3cmasisie nopsoox
00poOKU Oili 8 HANPAMKY 3 JIiB020 BEPXHLO2O 8 NPABUIl HUXMCHIU Kym. [HITAMH
CJIOBaMH, SKIIO JOJAEThCSA Omeparlisi Buile abo mpasiiie, TO B Mporpami s is
Oyne BukKOHyBaTHcs panime. OmHaK KOJW TMOYMHAIOTh BHOCHTH BHUIIPABJICHHS,
KOITIIOBATH €JIEMEHTH 1 YaCTHMHHW MPOrpamMu, MEpeTsATyBaTH iX HAa HOBE MICIIE,
MOPSIIOK MOKe mopytryBaTucs. [Ipuaomy, yuM OLTbIIIE adTOPUTM, TUM CKJIATHIIIE
BIJICTEXKUTH 11l HEBIAMOBIMHOCTI. A BOHHU MOXYTh BUKJIUKATH HETMpPaIe3/aTHICTD,
3naBajiocsi O, MPaBWIBHO HamucaHoi mporpamu. JliCHO, SKIIO CHOYaTKy
BUKOPUCTOBYBATH pe3ynbTar ckiaganHs ADD, a Tiabku notiM fioro opmyBaHHS,
TO B 3MiHHY K Bech Wac OyJyTh 3amMCyBaTHCs HENpPaBUJIbHI 3HAYCHHsS. Takum
YUHOM, He0OXiOHO cmedcumu 3a OOMPUMAHHAM NPABUIbHO20 nopsoky. OcoOIuBO
1€ BOXXJIMBO MEPE TUM, sIK OyJie 3aIyCKaTUCS aJTOPUTM JJIs IEPEBIPKH.
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Bionosumu npasunvnuti nopsioox B CoDeSys He ckimagHO: IS I[HOTO
Hatuckaetbest [IKM Ha BiTbHOMY Micii poO040i 0671aCcTi 1 B KOHTEKCTHOMY MEHIO
BUOMpaeMo MyHKT «llopsmok», a MOTIM MAMYHKT «B COOTBETCTBHH C MOTOKOM
naHabIx» (puc. 1.28). Ilicna mporo cucremMa aBTOMATHYHO BiJHOBHUTH IOPSIIOK,
B3SIBIIIM 3a MOYATOK JIIBUM BEPXHIM €JIEMEHT 1 BiJl HOTO PYXalUHCh IO JIHIAX
3B’S3Ky A0 KiHIM mporpamu. [lodaTkoBi omepailii MOBHHHI PO3TalllOBYBAaTHUCS B
pobouiii obsacti Buie 1 mpagimie. [1icas po3cTaHOBKH MOPSAIAKY, SIK 1 IMICHS 1HIIINX

=

BOKJIMBUX 3MiH, KOPUCHO 30€pErTH MPOEKT .

Big3navaroTs 1mie pa3 oguH BaXIMBUH MOMEHT, BakiauBui 1yt MoBu CFC.
[Ticns BHECEHHS BHWIIPaBIeHb, HEXall HaBITh MIHIMAIBHUX, TEPEA TUM, SK
3allyCKaTH MPOEKT Ha IepeBIpKy, HEOOXITHO PO3CTABUTH TMOPSJIOK OOpPOOKH
oreparliii, BAKOPUCTABIITN MOTPIOHUH MyHKT KOHTEKCTHOTO MeHto (puc. 1.28).

[Ilo6 po3cTaBisiTH MOPSAIOK IS KOXKHOI [1i camocTiiHO AuB. [lyHKTH
KOHTEKCTHOI'O MEHIO HIDKUE Hamucy «B CcOOTBETCTBHM € IMOTOKOM JIaHHBIX).
HabGararo npaBuibHilIe 1 Habarato MpoCTIIE 1 3py4HIIIe Bigpa3y pPO3MIILyBaTH
0JIOKM B MOTPIOHOMY MiCIll po0Oo40i 00JacTi 1 MOTIM KOKEH pa3 aBTOMATHYHO
OPUBOJUTH BCE B TMOPSAOK. 3BUYANHO, B I1HIIMX MOBax IMporpamMyBaHHS,
Hanpukiaa B ST (CTpykTypoBaHUM TEKCT), HEMA€ HEOOXIAHOCTI B PO3CTAHOBIII

MOPSAKY.

InemeHT Ctrl+B
Bxog Ctrl+I
Brixog Ctrl+U
Mepexog Ctrl+J
MeTia Ctrl+L
Bozepar Ctrl+R
KommeHTapmii Ctrl+K
Bxog Gnoka Chrl+ A

Bxog makpo

Bexog makpo

MHeepcha Ctri+M
Set/Reset Ctrl+T
CoegMHAKLLWEA MapKep Ctrl+M
EM/EMNO Ctrl+E
v TMokazate nopagok Mopaaok [

:"'I'ICpﬂ,.'.'l,C'-lHTI: ToNonNorM4ecKK
':CE,.'.'I,ETI: Makpoc

B coOTBETCTEMK € NOTOKOM A3HHBIX
Mokazate COAEQHMMOE MaKpoCa

Mopagok: BeILLE
PazeepHyTb COAEPHMMOE MAKpOCa

HC[‘JH,J,CF.: HHHE

BepHyTecA HA N bIAYLUWMA YpOBEHE
Mopagok: B HaYano PHY PEABIAYLLINM YP

MNepeiTn Ha BEpXHWA YPOBEHE

Mopagok: B KoHEL,

Pegaktupoeate POU Alt+Enter

Puc. 1.28
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1.4 3anyck npoexmy Ha 6UKOHAHHA

JlomipHO TepeBipATH BUKOHaHY pooOoty. s mouatky cuctemi CoDeSys
HEOOXITHO OLIHUTH MOro Ha HAsBHICTb NMOMUJIOK, KPUTUYHUX [JIi BUKOHAHHS
anroputMy. KpiM Toro, cucteMi HeOOXiJHO CKOMIIIIIOBATH MPOEKT abo, 3 HAIIOTO
rpadiqHOrO TPEJCTABICHHS QJITOPUTMY OTPUMATH MAIIMHHUNW KOJ, SIKUA B
nojanblIoMy OyJie 3aBaHTaxyBatucs 6e3nocepenubo B mam’sitb OBEH TIK.

Od4eBUJHO, 1O HYJIl 1 OJUHUII KOHTpPOJEpy HabaraTo 3po3yMiliilie
NPSIMOKYTHUKIB. /{711 BUKOHAHHS MEPEBIPKU 1 KOMIUIALIT HEOOX1IHO B TOJIOBHOMY
meHio CoDeSys BuOpatu Bxke 3HaioMuit po3ain «[Ipoekty, 1 fami 3HATH B CIIUCKY
nyHKT «Komnunuposats Bce» (puc. 1.29).

%y waiin Mpaeka | Mpoekr | Beraeka  [Jonondedwa Ownnadn Okno Copa

’i%lﬁ,‘,lﬂl |@; Komnuinpoeate F11 -
Komnunanpoeate sce m
Em OYrcTHTE BCE
- @ PLC_PRG [FF CuKTaTE JaHHLIE 33rpy3KN k -
e VAl
OBvexr L l
Basa gaHHb npoekTa »
Onuymn...
Puc. 1.29

[Ticnst mporo cucrema 3poOUTh HEOOXITHUN aHali3 1 MmiJg poOdoUuor0 001acTIO
y BIKHI TMOBIAOMJICHb MOOAQUUTE CTAaTUCTUKY mpoekTy. udpu MoXyTh Aemnio
BIIPI3HATUCS B1J HaBeleHUX Ha puc.l.30, ne HopMmanbHO. BaxknuBo, o6 B camiit
HIDKHIM cxoAuHIl OyJsio 3a3HadeHO «(0 MmoMmwiIok». Y I[bOMYy BHUIAJIKy MOXHA
3aIyCKaTH MPOSKT Ha BUKOHAHHS.

IlpoBepra koHjuszgpayuu 3agad

Peaauzayua PO 'PLC_PRG'

FoHfusgpayuda annapamypl

POU ungerxcoB :5 [0X)

HecnoabzoBano gawuwz: 20 uz 16384 baim (0.12X)
0 omubor, 0 npeggnpexgeHui.

4 1

Puc. 1.30

SIkmo cuctema BHUSABHIIA TIOMUJIKH, TpeOa MEPETJISIHYTH iX CHHCOK Y BiKHI
MOBIJIOMJICHB, /IS IILOTO JB14l HaTUCHYTH JIKM Ha mi/icBiueH1 YEPBOHUM PSAKH 1
OLIIHUTH, SIK1 €JIEMEHTH B poO0OYOMY BiKHI a00 B 00J1acTi BUSHAYEHHS BUSBIISATHCS
BUJIIJIEHUMH.

Hanpuknan, momunka Ha puc. 1.31 roBopuTh mnpo Te, mo B o0nacti
BH3HAUYCHHS B KIHIII OTOJIOIIEHHS 3MiHHOI K He MmocTaBjieHa 000B’sI3K0Ba Kparika 3
koMoro. [IpaBunpHUl BapiaHT NoMBITHCS Ha puc.1.15.
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D001 [PROGRAM PLC_PRG
D002 VAR

0003 k:INT

D004 [END_VAR

Onne

4

Owmubka 4024: PLC_PRG (4): [oaxHo Bmmp ';' uau ':=' nepeg 'END_VAR'
Puc. 1.31

B inmomy mpuxnani Ha puc. 1.32 nporpama MiCTUTh BUKJIMK HETIPaBUIBHOT
omepartii AND.

Heo0Oxinno BukopucroByBatu 0110k ADD st peanmizariii ckinananus. Tomy B
3aroJIOBOK OJIOKY HEOOXI1JHO BHECTH BUIpaBiieHHs. [liciig bOro KOPUCHO 1IE pa3
CKOMIILITIOBATH MPOEKT, HAIIPUKJIA], BAKOPUCTOBYIOUM Kiapimry F11.

Yacom cucTtema OJIHy OMWJIKOBY JIIF0 OMHUCY€E KUIbKOMA MOBIIOMIICHHSIMHU.
Tomy Hexall HE AWBY€, MO MICIsS OJHOTO BWIIPABJICHHS IMPOIMAJAOTh KiJIbKa
YEepBOHUX PSIJIKIB.

(. [mef o

Omubka 4345: PLC_PRG (0): HecoomBemcmBue onepanga 1 &8 'AND':
Hefo3MoXHO npecbpaszobamb 'INT' 8 'ANY BIT®

Puc. 1.32
Pozbepemo moMuiiku, SiKi BHHUKAIOTh HalvacTimie. SIKIO0 BCl MOMUJIKU
BUIpABIEHI a00 $KIIO BOHM He OyJIM JOMyUIEHI, MICAS KOMMUISLII B BIKHI
MOB1JIOMJIEHb MU MaeMO Hanuc (puc.1.33):
0 omubox, 0 npegynpexgeHuil.

Puc. 1.33

Jna 3amycky npoekty B MeHI0 «OnHiailH» MU BHOMPAEMO IYHKT
«ITonxmouenue» (puc. 1.34). Takoxk MOXKHA BUKOPUCTOBYBATH MOETHAHHS KJIABIIIT

Alt + F8 a0o ikoHKY .
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R Daiin Mpaeka [Mpoekt Beraska [Jononnenws [GHnaﬁH] OkHo  Cnpaeka

B=E e

and| e M R

MogrntoueHne

------ if] PLC_PRG [FRG)

ooo1

T

o003

PROGRAM
VAR

OTkntodeHmne

3arpy3ka

Crapt

_kI
«|

Cron
CBpoc
CBpoc (xonoaHbi)

CBpoc (33e04cKoi)

I'Ieper_nrc'-wm: TOYEY OCTaHOES

,.':LHE."ICF TOYEK OCTAHOEA

v | Pesxum 3mynagnn
MNapamMeTpel CBA3N..,

3a rpYy3Ka MCNOAHBIX TEKCTOB

Co3AaHKE 3arpy304HOT0 NPOEKTa
3anwcate daitn s MK

Uwrate dain v MK

Alt+F8
Ctrl+F8

L} e

F5
Shift+F8

Puc. 1.34

Akmo 3’SBUTBCS TOBIIOMJICHHS 3 TIONEPEIKEHHSM (pHC.

He00x11HO HaTUCHYTH «OK)» 1 MOBEpHYTHUCS O BUMPABIICHHS TOMUJIOK.

-

CoDeSys

===

Puc. 1.35

1.35), To

SIKo Bce B MOPSIAKY, TO MPH 3allyCKy MPOEKTY Ha BUKOHAHHS 30BHIIIHIN
BUTJISIA cCUCTEMU Tpoxu 3MiHIoeThes (Puc. 1.36). B o0nacTi BU3HaueHHs1 6a4uMo
3MIHHY 1 1i TIOTOYHE 3Ha4yeHHs. TakoX 3HAYEHHS 3MIHHOI 1 pe3yiabTaT poOoTH
0JIOKY BUHO Ha poOoUiii 001acTi.

3 mi€i Touku 30py pobota 3 MoBoro CFC € my»e 3pydHOI0 1 HAOUHOI, TOMY
110 3aBXAM 3pO3YMUIO SIKI JIaHl B SIKIM 4acTWHI mporpamu (OpMYIOThCS 1 KyIu
nepenarotecs. Kpim Toro, B nporpamy noaaerbes onepaniss RETURN. Cucrema
pOOUTH 1€ aBTOMATUYHO JIJIsi OopraHizailli Tak 3BaHoro nukiay poootu ITJIK, mpo
HBOTO TTIOTOBOPHUMO TPOXH TIi3HIIIIE.
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— =10 |
k=0 ADD
T oy S
i —

RETURN
Puc. 1.36

Jlo TemepilHbOr0 MOMEHTY CUCTEMa IporpaMyBaHHs nepedyBaiia B pexuMi
penaryBaHHs: 3MiHIOBaJacs Iporpama, BU3HadalIucs 3MiHHI. [Ipu boMy B psiaKy
CTaHy, B MPaBOMY HUXHBOMY KYTKYy €KpaHy Mo>kHa OauuTu Hamuc «OHIIaiHy.
[loku penaryerbcs MPOEKT, e HAMUC Ma€ HEAKTUBHHM, CIpUH KOJIp, L0 €
nigkaskoro. [licns Bubopy nyHkty «llogkmtoueHue» B MeHIO «OHIalH» cUCTEMa
IepenIuIa B peKUM BUKOHaHHs. [Ipu 1bOMY B pSIIKY CTaTyCy HAIlUC «OHJIAVIH»
ctana aktuBHOIO (Puc. 1.37).

[OHAARH [3MYA. [3AMYWEHD [TO [FWEC. [3AM [IPOCMOTE
Puc. 1.37

Y pexumi onHnaiiH (iHIIa Ha3Ba pPEXKUMY BHKOHAHHS) BXKE HEMae
MO>KJIMBOCTI BHOCUTH 3MIHU MO XOAy IpoLecy. Ajie MOKHA IEPEBIPSITH aJrOPUTM
Ha BIJIMOBIAHICT 3asBJIEHMM BHUMOTAaM, 3aJaBaTH pI3HI 3HAYCHHS 3MIHHUX,
3YNUHATH 1 3alyCKaTH MPOLEC Yy MOTPiOHI HAM MOMEHTH.

Akmo A0 KoMmI’roTepa He MIAKIIYEHO KOoHTpoJjiep, To B CoDeSys €
MO>KJIMBICTh €MYJIIOBaTH poOoTy anroputmy. Lle BinOyBaeThcsi Ge3mocepenHbo Ha
KoMIT toTepl, 0e3 3aBanTaxeHHs mpoekty B OBEH IUIK. Emynsmis mo3Bossie B
JIOCTAaTHIN Mipl BUBYUTHU CaMi MPUHITUIHN nporpamyBanHsa. OpHak 0e3 ypaxyBaHHS
ocobmmBoctel Tiei ym 1Hmoi Moaudikarii [TJIK, 6e3 BuxkopucranHs (izuyHUX
BXO/IB 1 BHXOMIB, MIAKIIOUEHHS MOJYJIB PO3IMIMUPEHHS a00 OMepaTopChbKUX
naHesiell noOy1yBaTH peajbHO MPALIOIYY CUCTEMY BaXkKO.

IIpo me, wo cucmema 3anycmuna npoeKm 8 emynAYii MONXCHA CYOUmu no
momy ¢ psioky cmamycy (Puc. 1.33). Axwo nanuc « OMYJL» axmusHuti, snayumso
npocpama npayroe Ha 8auioMy KOMN 1omepi, a He 3a8aHmMAaiCeHa 8 KOHmMpoJep.

Sxio He BKazyroThes B cucteMi gaui npo [JIK, sikuit Oyae BUKopucTaHo, TO
CoDeSys 3a 3aMOBUYBaHHSIM 3aBaHTAXHUTh MIPOEKT B eMyJsiii. Hanani mpu po6oTi
3 peaJbHUM TPUCTPOEM MOXXKHA TMEPEMHKATUCS MK EMYJISIIE0 1 I[IJIbOBO1
miatgopmoro (BukoHanHsMm anroputmy B IUJIK). Jlng uporo nmepen BUKOHAHHSIM
omepartii piBai 0. [lns 3amycky poOOTH mporpamMu HEOOXIAHO 3alTH B MEHIO
«Ounnaiin» 1 BuOpatu nmyHKT «Ctapt» (puc. 1.38). OgHak B poboti Habarato

3py4Hillle BUKOPUCTOBYBaTH KiaBimy F5 ab6o iKOHKy%J. [Ticnst boro Hammc
«3amyuieHo» B pPAIKY CTaTyCy CTaHe aKTUBHMM. A B poOouiil 006JsiacTi 1mooixkaTh
22



mudpu B 3MiHHOT K. «IlogkmodeHrne» HeoOXigHO B MeHIO «OHIIAHH» MOCTaBUTH
a00 nmpuOpaTH rajouKy HaNnpoTH NMyHKTY «Pexum smynsamun» (Puc. 1.34).

Binpa3y micis 3amycky NMpOEKTy Ha BUKOHAHHS CHCTEMa CTaBHTh HOTO Ha
nay3y. Poburtbcs me s Toro, mo0 KOpUCTyBad OyB TOTOBHUU O TOTO MOMEHTY,
KOJIM aJTOPUTM IMOYHE poOoTy. IIpo mocTaHOBKY Ha mMay3y MOKHa CYTUTH IIO
pAOKy cTaTycy. SIKIo Hamuc «3amylieHo» He aKTUBHUH, SIK, HANPUKIIAJ, Ha PUC.
1.37, cuctema o4ikye KOMaHIU Ha 3amyck. [Ipu iboMy 3HaUeHHS 3MIHHOI 1 BUXOIY
omepaiii ADD ne3minni 1 IIJIK, Ttak camo sik 1 HOro emyssiisi B CHCTeMi
nporpaMyBaHHs, MPALIOIOTh HUKIIYHO. e 03Havae, 110 KOHTPOJIEp MOBTOPIOE BCl
OTKCaHl 1HCTPYKIIII Yepe3 MeBHI MPOMDKKU yacy. B emynsamii meit yac nopiBHIOE
npudmm3Ho 50 Mc.

Jdononnedna | Onnaid | Okno  Cnpaeka

ER: MeogrnroyeHne Alt+F8
I

OTentyeHmne Ctrl+F8

3arpyska

Crapt F5
Cron Shift+F&
CBpoc

CEpoc (xonoaHeI)

CBpoc (zasoackoi)

Puc. 1.38

Y OBEH IUJIK B 3anexHoCTI Bl Moau]iKallii 1 CKIATHOCTI aJrOpUTMY Yac
UKy MOX€ CTaHOBUTH N0 | Mc. TakuMm YMHOM, KOJM ONHCYIOTh OTEpAIliio
CKJIJJaHHS 1 TPOTIOHYBIOTH CHCTEMi 3allMCyBaTH pe3yiabTaT B 3MiHHY K, TO
OpraHI3yBa€ThCsl TOCTIMHE 3pOCTaHHS 3HaueHHs Ii€i 3miHHOI. KoxHi 50 Mc
cucreMa 3abupae 3 K 3HaueHHs, 10J1a€ 10 HHOTO OJMHUITO 1 3HOBY 3amucye B K. Ha
€KpaHi 1€ BUIJIAAA€, SK MOCTiiiHE 30UTblIeHHs uucha. [lel mporec MokHA
3YMUHUTH, SKIIO MOCTABUTH BUKOHAHHS aJIrOPUTMY Ha may3y. s mporo MoxHa
BuOpatu B MeHO «OwninaitH» myHKT «Crom» (puc. 1.39) abo BUKOpHUCTOBYBATH

noenHanns kiasim Shift + F8 a6o ikoHky :

Okno  Cnpaeka

MNogrnroyeHmne Alt+F8
OTenroyeHme Ctrl+F8
3arpyska

Crapr F5
Cron Shift+F8
Chpoc

Chpoc (xonoiHBIR)

CBpoc (3aBoackoii]

Puc. 1.39
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[Ticns natuckanus «CTOIDy cuctema 3ynuHsie po3paxyHOK 1 3ajMIlae HA €KpaHi
OCTaHHI OTpPUMaHi pe3yJbTaTh, TOOTO pe3yJbTaTh OCTAHHLOTO BIAMPAI[bOBAHOTO
JIO KIHIIS ITUKITY.

TakuM 4YMHOM, 3 ABISIETHCA MOXKJIMBICTh BIICTEKHUTH T1 3MIHH, SIKI
B1IOyIMCS T Yac poOOTH aJrOpUTMY, OIIIHUTH MPaBWIBHICTH HOTro poOOTH.
HacTtynHuii 3ammyck NpoBOIUTHCS, K 1 HA TOYATKy poOOTH, uepe3 MeHIo « OHIIaliH»
1 psnok «Ilyck» abo 3a monmomororo kHomnku F5. Yacom, B mpoiieci poOoTH MOxkKe
3HaJOOUTHUCS BPYUYHY 3MIHUTH Ti UM 1HII 3HAYCHHS, HAIIPHUKIIAJ, MOKHA OOHYIIUTH
3smiHHy K. JI7st 11boro HeoOXimHO B 00JIacTi BU3HAYEHHsS a00 Ha pobOodii obmacti
nBiui HatucHyTH JIKM Ha imeHi 3minHO1 1 y BikHI (Puc. 1.40) B HI>KHBOMY TIOJTI
BBECTH HOBE 3HAUEHHS, a MOTIM HaTUCHYTH «OK».

p
3anuce nepemenHol k'

Crapoe saveHve: |53

IEl

Hoeoe sHaveHMe: |D OTreHa

Puc. 1.40

[licns mporo B pobOouili o00yacTi, MpaBOpyd BiJl 3MIHHOI OJAKUTHUM
KOJILOpOM OyJie BijoOpakatucst HoBe 3HaueHHs (puc. 1.41). [{is BBeieHHS HOBOTO
3HAYEHHSI 3aMIiCTh TOTOYHOTO HEOOXIHO BUOpatu B MeHI0 «OHIAMH» MTyHKT
«3amnucary 3HadeHHs» ab6o HaTucHyTH KinaBimn Ctrl + F7 (puc. 1.42). [licnsa nporo
3HAa4YCHHS 3MIHHOT K OOHYIHTCS.

0001 k = 245 < == 0>
oooz2
goo3

0
(k=245 0 —app -
}—l— 245 — k=245 0@

Puc. 1.41
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OkHo Cnpaeka

MogrnoueHme Alt+F8
OTinroveHne Ctrl+F8
Jarpys3xa

Crapt F5
Cron Shift+F8
Cépoc

Cépoc (xonocgHeli)

Cépoc (zasogckoii]

JanucaTte 3Ha4YEHWA Ctrl+F7
DUKCMpCEaTE 3HAYEHKWA F7
OceoBoguTe dhrKcaLnmD Shift+F7
Ananor Januce/Tukcayma Ctrl+Shift+F7

NokaszaTe CTEK BBIZCBOE...

OToBpaxaTe NOTOK BBINOAHEHMA

Puc. 1.42

JIist TOro mo6 0AHOYACHO MOMIHATH KUIbKA 3MIHHUX, CIIOYATKY FOTYEIOTHCS
noTpiOH1 3HaueHHs. [Ii 3HaYeHHS OJAKUTHUM KOJHLOPOM BigOOpa)karoThCA Y
poOouiii obnacti. A Bxe mnorim Hatuckaerbcsa Ctrl + F7, 1 BuOpani 3miHHI
OJIHOYACHO 3MIHIOIOTCA B Mporpami. SKimo B mpoueci poOOTH 3 PEeKUMOM
BUKOHAHHS HEOOXIJTHO OOHYJIMTH 3HAYEHHS BCIX 3MIHHUX, TOOTO CKUHYTH iX B
MOYAaTKOBUI CTaH, BUKOPHUCTOBYEThCS MYHKT «COpoc» MeHwo «OunaitH» (puc.
1.42). Tlicns BUKOHAHHS IIi€i omeparlii mporpaMa aBTOMAaTUYHO CTa€ Ha Tay3y.
[Tpo me MoXHa CyIWTH 1O HEAKTHUBHIM HamucH «3amylieHO» B PAJIKY CTaTycy
(Puc. 1.37). lami, natuckatoun kHOonKy F5, 3HOBY 3amyckaemMo poOOTy anroputmy
3 CaMOro MOYaTKy.

AKwo nicnsa 3anycKy npozpamu Ha GUKOHAHHS GOHA He Npayloec, Mmoomo
3HAYeHHs 3MIHHUX He 3MIHIOIOMbCS, He0OXIOHO 36epHYMUCS 00 PAOKA CIMAmMYcCy.

[lepeBipTe, un 3amyliiieHa rmporpama, 1 SIKIO BOHA Ha May3i, CKOPUCTAUTECS
kHonkoto F5. ITicns Toro, sk Hanmucamu, 3amyCTHIM 1 TEPEBIPUIIN NEPIIHA TPOEKT,
HEOOXITHO TMOBEPHYTHCS B PEXKUM peJaryBaHHs, fAKIIO € MOoTpeda  BHECTH
JIOMMOBHEHHS 200 3MIHU B aITOPUTM. Y TpoIleci poOOTH mporpamMu B eMyJisiii abo
Ha [IJIK 3poOutu Taki 3MiHU He BAAacThCs. ToMy ISl TOBEPHEHHS O peaaryBaHHs
MPOEKTY MU BUOHpaeMO B MeHIO «OHNaiH» MyHKT «BI1IKIIOUEHHS.

Onnann | Okno Cnpaska

MogrnouyeHKe Alt+F3
OTEAHYEHNE Ctrl+F&
Zarpy3ka

CrapT F5
Cron Shift+Fa
Chpoc

Copoc (xonocaHeA)

CEpoc (zasocackoi)

Puc. 1.43
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Kpim toro, mu1st onepartii BIAKIIOYEHHS! MOKHA BUKOPUCTOBYBATH 1KOHKY i‘l
a6o moeananus kiasim Ctrl + F8. BikHo moBepHETHCS 10 KOJUIITHHOTO BUTIISAY, 3
SKUM TIPAIIOBAIIM TIPHU HAMMMCAHHI HAIIIOTO TIEPIIIOTO MPUKIIATY.

2. Bxoau i Buxoau

BuBunMo opranizaiiito po6otu 3 ¢izuunumu Bxogamu 1 Buxonamu [1JIK,
TOOTO sIK 1H(GOPMAIIIIO MPO CTaH 00’ €KTa YNPaBIIHHA NepeaaTH B Mporpamy 4epes
G13U4YH1 BXOJM KOHTPOJIEPA, 1 K 3 MPOTpaMH YMPABIATH 00’ €KTOM depe3 BUXOIU
TTJIK.

2.1 Target-ghaiin

Busnaunmo, sax mepematé  cuctemi  iHGOpMaAII0 TIPO  TEXHIYHI
XapaKTEPUCTUKH LIJIbOBOI IUIaT(HOPMHU, TOOTO KOHTpOJEpa. SIKIIO TOBOPUTU MPO
OBEH IUJIK110, Tounime mnpo monudikauiro IIJIK110-30.P-L, To HeoOXimHO
BUJIIJTUTH HACTYIIHI Ba)KJIMB1 XapaKTEPUCTHKU:

— 18 nqucKpeTHUX BXO/IIB;

— 12 nuckpeTHUX BUXOIB (€ / M pene);

— MpU3HAYEHA JIJIs KOpUCTyBaya nam'athb - 3 MO;

— 2 inTepdeticy RS-232;

— 2 inTepdeticy RS-485;

— inTepdeiic Ethernet;

— inTepdetic st mporpamysanus USB-device,

— BOy/MOBaHMI TOAMHHNK PEaIbHOTO Yacy.

PeasibHa KITBKICTh XapaKTEPUCTUK 3HAYHO OuUIbIIE, aJXkKe CHUCTEMI
nporpaMyBaHHsi HEOOXIJIHO 3HATHM TUIl TMpolecopa, MiJa SKUH HEoOXiTHO
CTBOPIOBATH MPOTPaMHUIN KO, 0OCAT AOCTYITHOI /JJisi BUKOPUCTAHHS OTIEPATUBHOI
mam’ sl [JIK 1 1.1.

[IponricyBatn Bpy4yHy BCE€ 1€ BaXXKo, ToMy 13 BpaxyBaHHsM CoDeSys
MPUIHATUN HACTYITHUM 1HCTPYMEHT: KOMITaHisi BUPOOHUK KOHTPOJIEPIB, B JAHOMY
Bunaaky — OBEH, namae Tak 3Bani ¢aiiam miapoBoi miaTdopMu, MO MICTITh B
co0i Bcro HeoOximHy cuctemi iHpopmariito npo Bukopuctanuit [TJIK. L1 cami
daiinu 1ie Ha3MBaIOTh I cTUciHoCT target-paitmammu nHa CD-mucky (Bin
anrmiicekoro target). Jlo Bupody OBEH IUIK nonaersca nuctpudbytus CoDeSys
(po3aim 1.1, target).

Ilepen ycraHoBKOw target-¢hailyiiB KOPUCHO 3aKpUTH BCl 3amylleHl Ha
koM 'torepl exk3zeMiuisipy CoDeSys. Ilotim, 3anmyctuBmm CD 1 ONMHMBIIMCH B
po3auTl «3MICT KOMIAKT-IHUCKay, HATUCHYTU KHONKY «lIporpammen» (puc. 2.1).
Jani BuOupaeMo kHOMNKy «BcranoButu «target-aitin», a moTiM «YCTaHOBHUTH
target-gaiinst Bepcuu 2.10».
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!) Navigator OWEN PLC110-160 v7
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[IONOAHUTENBHO

N

y
W\
N

N

¥) Navigator OWEN PLC110-160 v7 =

I\

MNepen ycraHoeko# Tapret-paina ybeaureck 4to
ero eepcua nogaepxueaerca npownexon MIK.
Mpu yctaHoeke ybeauteck B COOTBETEBUM
Tapret-paina mogndukauun MIK

¥} Navigator OWEN PLC110-160 v7

B A M paszgene HaxXoOAWTCA crnegyouee
nporpammHoe obecneyeHue:

1) Target-cpan Heobxc 1e ans aHUA
npoekTa B cpeae nporpammupoeanuna CoDe Sys.

2) Nporp OBHC BCTPC o No
koHTponnepoe OBEH IJIK (npowueka).

B ! YeraHc 1 Ha epe
Target-chaiin gonkeH COOTEETCTEOBAThL
NPOWKUEKE KOHTponnepa.

Mpc 2.05.X - 2.07.X cooTBeTcTBYyeT Tapret
dann eepcun 2.07

Mpowuekam 2.10.X - 2.14.X cooTBeTCTBYET Taprer
cain sepcun 2.10
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Ha xomm’rotepi Oyzae 3amyieHa criemiaii3oBaHa Iporpama-maiictep (puc.
2.2): HeoOXigHO [JBIYl HATUCHYTH KHOMKY «Jlajee», a mOTIM OJuH pa3
«YcranoButby. Ilicig 11pboro Maicrep BCTaHOBUTH (halliid LUILOBOI IIAaThOpMHU
JUIS BCIX ICHYIOUMX Ha moTouyHud MoMeHT Mmoaudikamiin OBEH TIJIK110 1
[TJIK160. Ix 61u3bko mecsaTka (BUKOPHCTOBYIOThCS 3a3BHYail 2-3 Moaudikalii)

7 5
@i Ycranoexa Target files v.2.10 = et e

Bac npueertcrByeT Macrep
°I'I=l’. yctaHoBku Target files v.2.10
]

3Ta nporpamma ycTaHosuT Target files v. 2. 10 Ha Baw
KOMMBIOTED,

Mepen Ha4anoM YCTaHOBKH PEKOMEHAYETCA SaKPLITE Bre
3EMYLWEHHBIE NPUNOKEHMA, STO NOE0NNT NPOrPaMMe
yCTaHoBKK 0BHOBMTE cucTemHele dalinel Bes nepesarpyski.

HasmuTe Janee JTobbl Npooom#u1Te.

| fOanee = | I OTmeHa

Puc. 2.2

PosrasiueMo 1ie ouH cnocid ycTtaHOBKU target-dailiniB mpu sikoMy MOKHA
BUOpaTH TUIbKA TI Moaudikaiii, skl AiMicHO moTpiOHI. JJis 1IbOTO HEOOXITHO
BigkpuTy BMicT Baroro CD.V mami targets \ Bepcis 2.10 icHye naekijibka apXiBiB
3 anrnomoBHuMU HazBamu [IJIK. Hampuknan, posrisiHyta Bulle Moaudikaris
[TJIK110-30.P-L Tyt matume Hazpy PLC110.30 1 (puc. 2.3).

QPLCMU.BD_I ) [OModules
B PLC110.30_m % | BrowserHelp
BrLc11032 4% | errors
gpmlm'ﬂ—m ) InstallTarget
PLC110.60-1 :

InstallTarget
B PLC110.60-M w . ?
B PLC160-| li| pican
B PLCI60-M __|pletrg
# Install_Target_v.2.10_for_PLC110_PLCI160 = plc

Puc. 2.3 Puc. 2.4

3aBnaHHsl — po3nakyBatu BMIcT uporo ¢aitiny PLC110.30 1. B otpumaniii
pu LIbOMY Marii 3anmyckaerbes (aitn InstallTarget.bat. (Puc. 2.4). Ilicns uporo Ha
eKpaHi Ha KOPOTKMH dYac 3 ’SBUTHCS BIKHO 3aBaHTakeHHs. [loTiM mporemypa
yCTaHOBKHU OyJie 3aBepiieHa, HeoOX1qHuM (aiin Oyie BCTAHOBJICHO 0 BiAMOBIIHUX
TupeKTopii. 36epmamu yeaecy 0o posuwupenus * .bat. Y mamil TaKoX MICTUTHCS
daitn InstallTarget.exe (3aBmaHHs — po3makyBaTH BMICT IbOTO (hailny
PLC110.30 1.) B orpumaniii npu 1pOoMy Mamnii MH 3amyckaeMo (hain
InstallTarget.bat. (Puc. 2.4). Ilicna 11poro Ha ekpaHi Ha KOPOTKHM 4ac 3’SIBUTHCS
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BIKHO 3aBaHTaxkeHHA. [IoTiM mpoleaypa yCTaHOBKH Oy/e 3aBeplieHa, HeoOXiTHUM
daiin Oyae BCTAaHOBJICHO JIO BIAMOBITHUX JupekTopii. bynpre yBaxHi 110
po3mmpeHHs * .bat. B mamii TakoX MictuThbes daiin InstallTarget.exe ( i)
Po6ota 3 HuM netanbHO onucaHa B kepiBHUNTBI 3 ekciuryaTtanii OBEH TTJIK.

2.2 Jlooasanns target-¢hpaiiny ¢ npoexkm CoDeSys

[Ticist Toro, sk (aiin MiaboBOI MIATGOPMH BCTAaHOBJICHUN Ha KOMII IOTEPI,
HOro MOXHa J0JIaTh B MPOEKT. TakuM YMHOM, OJHO3HAYHO BU3HAYAETHCA, IS
akoi Moaudikamii [IJIK Oyne cTBoproBaTHcs B MOJANbIIOMY TOW YW 1HIIHMA
anroputm. [[s moyaTky TpeGa CTBOPUTH HOBUIA MPOECKT.

Hust mporo B MeHio «®aiim» HeoOxigHO BuOpatu MyHKT «Co3matby.
Haiiniepiie BIKHO, SIK€ 3’SIBJSIETHCS MPU CTBOPEHHI HOBOTO MPOEKTY, 1€ BIKHO
«Hacrpoiika neneBoi miargopmel» (puc. 2.5). Pobora 3 HUM AeTalbHO ONMCaHa B
kepiBHUITBI 3 ekcrutyaTanii OBEH T1JIK.

HacTporikw Luenesoit naathopmel @

F.oHpurupawmHs: |N|:une j | 0F. | OrraeHa |
Mane

PLCI10.30:M
PLCT10.32L
PLCT10.32-M
PLCT10.60L
PLCT10.60-M
PLCTS0I-L

PLCIG0.L-L i

Puc. 2.5

m

Hartuckaemo JIKM Ha Hamuc «noney» 1 B CIIUCKY, [0 PO3KPUBAETHCS OAYMMO
Bce Ti target-paitnum, siki BCTAaHOBWJIM B morepeaHboMmy mifposauii. Cepemn HUX
Bubupaemo PLC110.30-L. Came 3 1i€i monudikariero I1JIK Oynemo mparroBartu.
BikHo mnpwitmMe Tpoxm IHIIMH BHJA, BIIKPUETHCS JOCTYN JO JIOJATKOBHX
HajamrtyBaHb. OJTHaK HaAM TIOKH BCI 111 MapaMeTpHu He MOTPI0OH1, 32 3aMOBUYBAHHIM
TaM Bce HeoOXiaHe Bxke 3poosieHo. Hatuckaemo «OK» (puc. 2.6).
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Hacrpolikw uenesol naatdopMel ﬁ
K. oHPHrypaLMA;
Ueneean nnarpopta I PacnpeneneHie I'IaMFlTH] EISLL[HE] CeTeEan fyHELMOHANEHOCTE | Buayanusauma
|Intel StrongaAM |
RO ~| [pr2 ~| |ro |
v
Mo yrdonyaHum | OF. | CTreHa |
L
Puc. 2.6

VY nactynHoMmy BikHI (pHc. 2.7) cucTeMa nporpaMmyBaHHs MMPOTNIOHYE BUOPATH
HaM MOBY peauni3aiiii. MoxHa BuOpaTu MoBy ¢yHKiioHanbHuX 6510KiB CFC 311110

3 MaItOHKOM 1 HaTUCHYTH «OK». [ToTiM npoekT kopucHo 30epertu (E).

Mras ogora POL: IPLC_FRG|
Tun POU Asblk pEandzaLAIA OTHeRa

{* [porparma L
LD
FED
SFC
5T
CFC

" PyHKLMOHANEHEIE GAak,
" PyHrLmA
Tun pesyneTara:

[Bo0L ]

0 S S e

%)

Puc. 2.7

2.3 Ozonowienns 3MiHHUX 0114 6X00i6 i 6UX00i6
[IpakTuyHO BCl JAaHi, SKI BUKOPUCTOBYIOTHCA MpPH OIMKCI aJTOPUTMY, B
CoDeSys 3anatoTbcst y BUTIISIAL 3MIHHUX. 3MIHHI MalOTh 1M’Sl 1 TUN JaHUX, TOOTO
TUIl 3HAYEHHS, sike 30epiraerbes B 1i€i 3MiHHOI. 3HadeHHs, skl [IJIK orpumye 31
BXOJIIB 1 MEpe/la€ Ha BUXOJM, TaKOX BHUKOPHUCTOBYIOTHCS B IpOrpami y BUTIIISI
3MIHHUX. 3aBJIaHHS — BU3HAYMUTH, SIKa 3MiHHA OyJe 30epiraTu 3HA4eHHS TOTO YU
IHIIOTO BUXOAY abo0 BXoay. Bu3HadueHHs 3MIHHMX, TOB’S3aHUX 31 BXOJaMH 1
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BUXOJaMu (r100anbHI 3MiHHI), poBoaUThes B pecypcei «Kondurypanus TIJIK».
Jis mporo B MEHEIKEepi 00’€KTIB MEepexoaMMO Ha KpalHIO MpaBy BKIAJKY
«Pecypcw» (puc. 2.8). Ilorim BuOupaemo nmotpioHUM mMyHKT, 1Bl Kiaanarouu JIKM

HA HAIMCH Konearypauwa MK

52, Pecupcel

- [_1 MoSaneHes neper1eHHES
- [0 SudanoTeka SAMALYZATION.LIE 20.2.06 02:3
- [Z3] SraroTerka IECSFC.LIE 20.2.06 05:31:00: ra
-2 SuEauoreka STAMDARD.LIB 20.2.06 08:31:04
]
F]

=
=

=1 GrdamoTera SYSLIBTIME.LIE 20.2.08 08:31:1
=1 GrcauoTera SYSTASEINFO.LIE 20.2.08 0831
""" m EopT#upHan

""" Fonfurupawia NIk

""" 228 E.ondurypana sana4

B E-E

- [ K.ordurypauma Tpesor

----- m b eHenkep SHOAHOTER

----- gl Menenswep napameTpos

""" {% M eneqxep NpocHoTpa

----- HacTpoifiki uenesoll nnardgopriael
----- @ MNNE-Epayzep

----- ‘}@ Fadoyan ofnacte

----- UuPpposan TpaccHpoEEa

« [T} 3
FO LII B Tune .u.l Eusgan...I% F"ED':IDDI:-II
Puc. 2.8

3mBa Bl MEHemKepa OO0’€KTIB BIIKPUETBCS BIKHO KOHQIryparii.
Haruckaemo JIKM Ha nopydy 3 Hanucom PLCI110 30, TakumM uuHOM
po3kpuBaeMo KoH(irypariito kontpoisiepa (puc. 2.9). Tyt mpeacraBieHi BiacHi
Bxoau 1 Buxoau I1JIK. TlocmimoBHo HaTuckaroun JIKM Ha mopyd 3 BiAMOBITHOIO
Ipymnor, MOKHa MOOAYUTH BCIO KOH(Irypalliro, 0 BKJIOYAE B ce0e MIBUIKICHI 1
3BUYANHI JucKpeTHl BXxoau (puc.2.10), mBUAKICHI 1 3BUYAHI JTUCKPETHI BUXOIU
(puc.2.11).

E--PLC110_30
1--Fast discrete inputs[SLOT]
--Discrete inputs - 16[FIX]
-+Fast discrete outputs[SLOT]
1-Discrete outputs - 8[FIX]
1--5pecial input[FIX]
1--Special output[FIX]

Puc. 2.9

b
E
E
E
E
b
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B-Fast discrete inputs[SLOT]
fm AT #IX0.0: BOOL; (* Discrete input 1 *) [CHANNEL (I)]
e AT %IX0.1: BOOL; (* Discrete input 2 *) [CHANNEL (I)]
E--Discrete inputs - 16[FIX]
B AT %IB1.0: BYTE; (* 8 discrete inputs *) [CHANNEL (I)]

- AT %IX1.0.0: BOOL; (* Bit 0 *)
- AT %IX1.0.1: BOOL; (* Bit 1 *)
~ AT %IX1.0.2: BOOL; (* Bit 2 *)
~ AT %IX1.0.3: BOOL; (* Bit 3 *)
- AT %IX1.0.4: BOoOL; (* Bit 4 *)
- AT %IX1.0.5: BOOL; (* Bit 5 *)
- AT %Ix1.0.6: BOOL ; (* Bit 6 *)

- AT %Ix1.0.7: BOOL ; (* Bit 7 *)

B AT %IB1.1: BYTE: (* 8 discrete inputs *) [CHANNEL (I)]

Puc. 2.10

B--Fast discrete outputs[SLOT]

5"-AT %#0x2.0: BOOL; (* Fast discrete output 1 *) [CHANNEL (Q)]
g"-AT %Ox2.1: BODL, (* Fast discrete output 2 *) [CHANNEL (Q)]
ém AT %0x2.2: BOOL; (* Fast discrete output 3 *) [CHANNEL (Q)]
e AT %QX2.3: BOOL; (* Fast discrete output 4 *) [CHANNEL (Q)]
H"Discrete outputs - 8[FIX]

- AT ADBB 0: BYTE; (* 8 discrete outputs *) [CHANNEL (Q)]

- AT %0x3.0.0: BOOL; (* Bit 0 *)
- AT %QX3.0.1: BoOL; (* Bit 1 *)
- AT %QX3.0.2: BoOL; (* Bit 2 *)
- AT %0x3.0.3: BOOL; (* Bit 3 *)
- AT %QX3.0.4: BOOL; (* Bit 4 ¥)
- AT %QX3.0.5: BOOL; (* Bit 5 ¥)
- AT %QX3.0.6: BoOL; (* Bit 6 *)

- AT %0x3.0.7: BOOL; (* Bit 7 *)
Puc. 2.11

HeoOxinno migkpecnuty, mo npu Budopi mogudikaiii [1IJIK 3 penelinumu
Buxogamu (OykBa P B mo3HaueHHI BiANMOBIAHOI MoaudiKallii, HaIpPUKIAI,
[1JIK110-30.220.P-L) mBuakicH1 BUX0U HE TiepeadayeHi.

Opnak crpykTypa KoH(piryparii o0nacTi BBEICHHS-BUBEICHHS (paHilie
HazBau koHiryparieto [IJIK) 3anuimiaeTscs aHamOTIYHOIO MOJECNSM, B SIKUX
HIBUJKI BUXOAM MpUCYTHI. ToOTO, peneitHi Buxoau B myHKTI Fast discrete outputs
MPaIIOIOTh 3 TIEIO K MIBUJKICTIO, 1110 1 BUXOU B rpymi Discrete outputs.

s moeo, wob suxopucmosysamu 6 ancOpummi 3HAYEHHS HA MOMY YU
iHWomy 6x00i abo 6uxoodi, HeoOXIOHO HABNPOmMuU BIONOBIOHO20 pAOKA 8
koughicypayii IIVIK 3a0amu im’si 3MiHHOI.

Hanani 1ie iM’st BUKOPUCTOBY€ETHCS P HAMMKMCAHHI TporpaMu. [{is 3aBaaHHs
iMeH1 HeoOxi1aHO ABIul HaTUCHYTH JIKM Ha Hanmucu AT y BIANOBIIHIN PSJKY, 1 B
pO3M0YaTOMy HEBEJTMKOMY BIKOHIII HapyKyBaTH iM’st 3MiHHOI. IM’g moBuHHO OyTH
3aMrcaHo JAaTUHCHKUMH OyKBamHu 1 udpamMu B OJTHE CIIOBO.
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Ha puc. 2.12 moaiOHUM YHMHOM BKa3yeTbCs iM’st 3MiHHOI IN1, moB’s3ytoun ii
3 nepiuM mBUAKICHUM BxoaoMm [1JIK.

[Ticnst 3aBnanHs iMeH1 HeoOXiaHO HaTucHYTH Enter. Terep y 3aeXHOCTI Bif
HAsBHOCTI a00 BIJCYTHOCTI CUrHany Ha mepinomy Bxoni ITJIK B 3minnOi inl Oyme
3 apisitucs 3HaueHHs «lctuna» (TRUE) a6o «Jloxs» (FALSE).

E Fast discrete inputs[SLOT]
: ;---1n1| X0.0: BOOL; (* Discrete input 1 *) [CHANNEL (I)]:
e AT 2IX0. 12 BODL, (* Discrete input 2 *) [CHANNEL (I)]

Puc. 2.12

AHAJIOTIYHUM YMHOM HEOOX1THO 3a/aTH I1I¢ TPU BXOU, OJWH IIBUAKICHUH 1
JBa 3BUYAMHMX, MPHUCBOIBIIM iM iMeHa in2, in3 i in4 BiamoBigHo (puc. 2.13).
3Buuaiini Bxoau [TJIK110-30 po30uti Ha 1B1 TpyIy MO BiCiM BXOJIB.

PoskpuBaemo cmouatky 0ok Discrete inputs, a moTiM OAHy 3 rpyn 8
discrete inputs. Y>ke BcepequH1 I'pylH HAaBOPOTH MOTPIOHMX PSIKIB MPOIMUCYETE
iMeHa 3MiHHEX in3 i1 in4. Tum >xe crmocoOOM 3aJal0ThCs IMEHA 3MIHHUX IS
BuxoiB [JIK.

Bam neoOxigHo poskputu 6510k Fast discrete outputs, Hatucuysiu JIKM Ha
cumBoi . TTorim, Biui HatrcHyBmm JIKM Ha 6ykBax AT, s TPhOX HEpIIHX
BUXOJIB BKa3aTh IMeHa 3MIHHHMX OUtl, out2 i out3. 3pobieHi 3MiHH KOPHUCHO
30epertu. Ilicns wporo koudirypamiss [IJIK noBuHHA NOPUMHATH BUTIISI,
300pakeHuit Ha puc. 2.13.

B--PLC110_30

B-Fast discrete inputs[SLOT]

~-inl AT %IX0.0: BOOL; (* Discrete input 1 *) [CHANNEL (I)]
te-in2 AT %IX0.1: BOOL; (* Discrete input 2 *) [CHANNEL (I)]
B-Discrete inputs - 16[FIX]

B-- AT %IB1.0: BYTE; (* 8 discrete inputs *) [CHANNEL (I)]

--------- in3 AT %IX1.0.0: BoOL; (* Bit 0 %)
--------- ind AT %Ix1.0.1: BooL; (* Bit 1 *)
--------- AT %Ix1.0.2: BOOL; (* Bit 2 *)
--------- AT %IX1.0.3: BOOL; (* Bit 3 *)
--------- AT %IX1.0.4: BDDL; (* Bit 4 *)
--------- AT %IX1.0.5: BOOL; (* Bit 5 *)
--------- AT %IX1.0.6: BOOL: (* Bit 6 *)
--------- AT %IX1.0.7: BOOL; (* Bit 7 *)

H-- AT %IB1.1: BYTE; (* 8 discrete inputs *) [CHANNEL (I)]
B-Fast discrete outputs[SLOT]
~-outl AT %0X2.0: BOOL; (* Fast discrete output 1 *) [CHANNEL
~-gutd AT %0X2.1: BOOL; (* Fast discrete output 2 *) [CHANNEL
—-outd AT %0x2.2: BOOL; (* Fast discrete output 3 *) [CHANNEL

- AT %0X2.3: BOOL; (* Fast discrete output 4 *) [CHANNEL (Q)]
E--Discrete outputs - 8[FIX] :
£ Spec1a1 input [FIX]

Puc. 2.13
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2.4 Onepauii npuceoo8anHs OUCKpemHUX 3HA4YEeHb

3amaBIIy IMeHa 3MIHHMX JUJIS BXOJIB 1 BMXOJIB, BU3HAYMBIIHK Il 3MIHHI B
MpoeKTi (B OyJIeMO HAa3MBAaTHU TaKi 3MiHHI IJ100AJIbBHUMH), OTPUMYEMO MOKJIUBICTh
BUKopucToBYBaTH Bxojau 1 Buxoau IIJIK B sxomy-HeOyab MpPOCTOMY 3aBIaHHI.
Hanpukinaz, 3agaBaTi cTaH BUXO/Y B 3aJI€KHOCTI B1Jl CUTHATY Ha BXO/II.

[Tepexoaumo 1o penaryBanHs ronoHoi nporpamu PLC PRG. [Ins nporo B
MeHekepl 00'ekTiB HaTuckaemo JIKM na Bkimaami POU. IToTiM 3Haxoaumo Hamuc
4 PLC_PRG (FRG)] 1piui natnckaemo Ha miit JIKM (puc. 2.14).

 r—

F'EIL' B Tk .u.aHan-:I Eusganusauuul % F'eu:ypu:bll
Puc. 2.14

BukopucroByroun kHoOnku «Bxom» (ﬂ) 1 «Bbixon» (:I‘) a00 MYHKTH
KOHTEKCTHOT'O MEHIO, IEPEHOCUMO Ha poO0oUy 00J1aCTh 3arOTOBKY aJTOPUTMY (puC.
2.15) (meranpno B posauti 1). ¥ mpuxmami nepmuii Bxin IIJIK Oyne xepyBaTu
CTaHOM IEPIIOTO BUXO.Y.

Hpyruit Bxix Oyne BrmmBatu Ha apyruit Buxia. Lo crocyerscs TpeThoro
BUXOJy, TO Horo cran OyJe BU3HAYaTUCS CUTHAJIAMU Ha TPETbOMY 1 YETBEPTOMY
BXOJaX.

D001 [PROGRAM PLC_PRG

0002 [VAR

D003 [END_VAR

0004

FaTaTals B

4

777 777 L
777 777 O
777 777 oo

Puc. 2.15
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Haranmaemo, mo mij yac HamMCaHHS ajJrOpPUTMY 3aMICTh YEPBOHHMX 3HAKIB
MUTAHHSA HEOOX1THO MiACTAaBUTH IMEHA 3MiIHHUX. Hampukian, B JiBOMY BEPXHBOMY
eJleMeHTI MM O