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JlabopaTopHas padora Nel
HACTPOHMKA CODESYS.
HOBBIHN ITPOEKT B CPEJE « CODESYS». IOCTPOEHUE TABJINII
UCTUHHOCTH JIOTMYECKHUX OIEPALTAM

OO01mme cBeleHNsl, yCTAHOBKA Cpe/bl MPOrPaMMHUPOBAHMS

Heab padoThI: HAYYUTHCS MEPBOHAYAIBHBIM HACTPOWKAM CPEIbI
MPOrPaMMUPOBAHUSI U KOHTPOJIJIEpA U DJIEMEHTApHBIM MpueMaMm padoThI.
3anmyCTUTh MEPBYIO MPOrPAMMY.

[TIporpammupoBanue [1JIK ocymiecTBiseTcss ¢ NOMOIIBIO MEPCOHATb-
HOTO KOMIIbIOTEpa, KOTOpbli coemunsiercst ¢ I1JIK mocpenctBom kabers,
NOJIKITI0OYaeMoro K rmnoclnefoBarenbHoMy mopty (Ha IIK o6o3nauen, kak
COM), cereBomy pazbemy I1K (Tak HazbiBaemblii Ethernet), wiiu USB-niopTy.

Jnsa nporpammupoBanusi [IJIK ucnosib3yercst crieliMaabHbIA MaKeT
MPOrpamMM, B KOTOPBIA BXOJSIT:

—  KOMIUWJIATOP;

—  3arpy34dK Nporpamm;

— cpeda MporpaMMUpOBaHUs (pelakTop MporpamMm ¢ (yHKIUSIMHU
BBI30Ba KOMIWJISITOPA, 3arpy34rKa, OTIaq4luKa U CIIPABOYHOM CHCTEMBI, a
TaK)Xe C BO3MOXHOCTBIO MCIOJIb30BAaHUS HA0Opa CTaHAAPTHBIX OMOIHOTEK
MPOLEAYP U HEKOTOPHIMU JIONOJHUTEILHBIMU BO3MOXHOCTSIMH, H3ydae-
MBIMHU B TIOCJIEAYIOIIUX JIAOOPATOPHBIX paboTax);

— CIpaBOYHAasl CUCTEMA;

— Habop cTaHIapPTHBIX OMOIMoTeK moanporpamm st THIK.

EEDDESVE for Automation Alliance - InstallShield Wizard x|

Extracting Files ‘
The caontents of this package are being extracted. 9

Please wait while the InstallShield Wizard extracts the files needed to install CaDeSys
far Autamation Aliance on your computer. This may kake a few moments.

Reading conkents of package. ..

-

Installshield

< Back I Mext = I Cancel

Pucynok 1. YcranoBka «CoDeSysy»: pacakoBka



B nannbix padortax 0yayT ucnons3zoBansl [IJIK «OBEH-150» u cpe-
na nporpammupoBanusi «CoDeSys». JlaHHas cpeia mporpaMMHUpPOBAHUS
ABJISIETCS. PACIPOCTPaHAEMON CBOOOJHO (B TOM 4YMCIE M JJIi KOMMeEpYe-
CKOT'O MCITOJIb30BaHHMsSI) U UCIIOJIB3YETCS JJI1 MPOrPaMMHUPOBAHUS HE TOJIb-
ko [JIK «OBEH», Ho 1 MmHOTHX npyrux Tunos [TJIK.

st navana TtpeOyercsi ycraHoBUTH «CoDeSys». ductpudyrtus
MOYHO 3arpy3UTh C CaliTa WWW.OVEN.TU; YCTAHOBKA HUYEM HE OTIINYAETCS
OT YCTaHOBKH JAPYIUX MNPUIOKeHHH. OCHOBHBIE SKpaHbl YCTAHOBKH IOKa-
3aHbI HA pUCYHKax 1...3.

InstallShield wWizard x
= M Wwel to the InstallShield Wizard f
o elcome to the InstallShie izard for
.b Sulhn:‘ale CoDeSyps for Automation Alliance
Solutions

The InztallS higld® wizard will install ColieSys far
Automation Aliance on your computer. To continue, click
Iest.

< Back Cancel

Pucynok 2. YcranoBka «CoDeSys»: Hauano ycTaHOBKHU

Installshield Wizard
o
Select Components e
Chooze the components Setup will install. _____,.-—:f) 2 -::_'-’ A
.

Select the components vou want to install, and clear the components you do not want o
ingtall

— Degcription

g CoDeSys base compaonent
- 35 Licensing Manager
~[w] CoDeSys Softotion

v CoDeSys Hil

=18 Communication madules

----- ColeSys OPC Server
- [w# CoDeSys ENI Server
- CoDeSes SPRTE

Space Required on C:

Space Available on C:
IrnstallShield

..... @ CoDeSys Gateway Server incluzsive libranes, help,

|IECE-1131-3 Programming
syztem for controller.

with different programming
languages, codegenerators,
Online functions. integrated
wisualization, ..

daocumentation, exarmples, ...

170736 K
B39E200 K.

< Back | Mest » I Cancel |

Pucynok 3. YcranoBka «CoDeSys»: BBIOOp KOMIOHEHTOB, CTaHAAPTHBINM Ha0OP



[Tociie ycTaHOBKM MakeTa MPOrpaMM HEOOXOIUMO Tepe3arpy3uTh
KOMIIBIOTEP, HEKOTOpPBIE KOMIOHEHTBHI cuCTeMBl «CoDeSys» HaumHaroT
paboTath B Tporiecce 3amycka omnepanuoHHon cuctembl « Windowsy. s
ucnosb3zoBanus «CoDeSys» Hanboee MOIX0AT ONEPAIMOHHBIE CUCTEMBI
«Windows 2000» SP4, « Windows XP» SP2, nimm SP3.

JlanbHelias HacTpoilka makeTa CBOJUTCS K YCTaHOBKE TaK Hazbl-
BaeMoro mnpoduis ueneBoi miathopmbel — target-daitna. B stom daiine
collepxutcs uHboOpMalus A KOMIIWIATOPa O TOM, KaK MPaBUIBHO CO3-
JlaBaTh 3arpy304HbIe MOYJIU JJIsl KOHTPOJIepa ONpeeieHHOro Buaa. s
KOKIOTO BHJA KOHTPOJUIEPOB, MPOrPAaMMHUPYEMBIX C  IOMOIIBIO
«CoDeSys» nomxeH cyiiecTBoBaTh CBOH target-daii.

B xommiiekte «CoDeSys» cyrmiecTByeT crnernuanbHas mporpamMmma yc-
TaHOBKH target-aiinos. Kak ee 3amyckaTh BUAHO U3 puUcyHka 4. Bun oc-
HOBHOT'O OKHA 3TOM MpPOrpaMMbl MPECTABIECH HA PUCYHKE 5.
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Pucynok 4. YcranoBka target-gaiina: 3amyck mporpamMmbl

[TyTh k KaTagory, B KOTOPHIH OyIyT yCTaHABIMBATHCS target- (paitibl,
yKa3aH B BEpXHEW CTpoke, oOo3HaueHHBIM, Kak Installation directory,
MO>XHO BIHCAaTh €ro OT PYKH, HJIM, Ha)KaB Ha KHOMKY «...» CIIpaBa, BbI-
OpaTh B CTaHIAPTHOM JHAIIOTOBOM OKHE 3aJJaHUs My TH.



OCHOBHO€E ITPOCTPAHCTBO OKHA MOJEJIEHO Ha TPU YacTH: CJEBa pac-
MOJIOKEHBI BO3MOXKHBIE BHU/JIbI IIEJIEBBIX YCTPONCTB Il YCTAHOBKHU (MH-
dbopmanusi 0 HUX COJIEpKUTCS B target-daiinax), crnpaBa — yXe€ YCTaHOB-
JIEHHBIE BUJbI LEJIEBBIX YCTPOUCTB, JAJISI KOTOPBIX MOHO CO3/1aBaTh MPO-
exThl Ha «CoDeSys», a B lIEHTpe — KHOIKH OTKPBITHS target-(haiiioB u yc-
TAHOBKHM YCTpOMCTB. {151 OTKphITUSI HOBOro target-¢aiiyia Hy>KHO HaXKaTh
KHONKY «Openy», MOABUTCS CTaHIAPTHOE AUAJIOTOBOE OKHO OTKPBITHS
¢aiinos. [lanee TpeOyercs mepeiTu B manky (Ha JHMCK) C yCTaHaBIlIMBae-
MbIMU target-(ailiiamu, HAMTH HY>KHBIA (ailsl 1 OTKPBITH €r0 — IIPU 3TOM B
J€BOM yacTu OKHa nosiButca nHpopmanus oo sunax [JIK, conepxanmmxcs
B 3ToM (paitnie. Dta mHbOpMaIKsa TpeACTaBIeHA B UEPAPXUUYECKOM BUJIE,
MOJI30BATEII0 TPEOYeTCS OTKPBITH HYXXHBIM DBJIEMEHT HepapXUyecKoro
JpeBa U BHIOpaTh TpeOyemoe HazBaHue 1eneBoit miatdopmel T1JIK, mocne
ATOr0 HYXHO HakaThb Ha KHONKY «Install». Ha3zanue nosiButcs B anaio-
TUYHOM CHHUCKE Y€ YCTaHOBJICHHBIX LEJEBBIX MIAT(HOPM, pacmoyiokKeH-
HOM crpaBa. B HameMm ciaydae BHIOMpAETCS M YCTaHABJIMBAETCS LEJEBas
matdopma «PLC150.U-Ly.

T InstallTarget - Z:4 Auck_PLC_2-03%Target-dharnbi’targek 2.0 El

Installation directane  |C:A\CoDeSyshTargets\PFLCIS |

Foszible T argets: Installed Targets:

[+~ 35-Smart Software Solutions GmbH

Inztall

Bemove

[ et |
_Bemove |

Close |

PucyHnok 5. YcranoBka target-aiina: BUJ OCHOBHOTO OKHA



Ecau BbIOpaTh yke ycTaHOBIEHHYIO 1eneByto miaatdopmy IIJIK B
CIIMCKE CIIpaBa, 3aT€M HakaTh KHOIKY «Removey», muargopma yaanurcs
U3 CIIMCKAa YCTAHOBJIEHHBIX, U IIOCIIE 3TOr0 M1 Hee OyAeT Hellb3s co3fa-
BaTh IPOEKTHI, NI BO30OHOBJIEHHS] TaKOW BO3MOXHOCTU HYKHO OyzeT
JaHHYIO MI1aT(GOopMy HOBTOPHO YCTaHABIUBATD.

Hacrpoiika cBsi3u komnbroTepa ¢ IIJIK, HoBbii ipoekT B «CoDeSys»

IUIK «OBEH» MO)keT nogxiIrouaThCs K KOMIIBIOTEPY TPEMs CIIOCO-
o0amu — ¢ nomotibio COM-niopta (uatepdeiic RS-232), ¢ nomoipo uH-
Tepderica JoKanbHOM BeIUUCIUTENbHOU ceTu «Ethernet» Ha ocHOBe BUTOM
napsl, 160 ¢ momombio USB- untepdeiica (rmociaeanee nMer0T HE BCE MO-
JIEJH, TIO3TOMY 37IECh HE pacCMaTPUBAETCS).
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Pucynok 6. 3anyck «CoDeSys» u3 riiaBHOro MEHIO

Hacrtpoiika moakmtouyeHuss NHPOUCXOAUT II0CJIE CO3JaHUs HOBOIO
npoekTa B cpene «CoDeSys». [IpoekT coiepKuT nporpaMmmel, B TOCIAECT-
BUU BBINIOJIHSIEMBIE KOHTPOJUIEPOM U PEIIAIOIIME 3aJa4d IO0JIb30BATENS.
CrnepBa HyxHO 3anycTuTh «CoDeSys» (cM. pucyHok 6). [locne 3anmycka Ha
JKpaHE IMOSIBUTCSI OCHOBHOE OKHO CUCTEMBI, B KOTOPOM MOKET OTKPBITHCS
NPUJIOKEHHUE C KOTOPHIM padoTasl MpeAblAyIIUi MOJIb30BaTelb; B TAKOM
clly4yae HY>KHO BBIOPATh MYHKT «3aKpbITh» B MOJAMEHIO.



«®@ann» rmaBHOTO MeHI0. Co3/1aTh HOBBIM ITPOEKT MOKHO HakaB Ha
KpalHIOIO JIEBYIO KHOIKY IaHEIW WHCTPYMEHTOB (IOJ TIJIaBHBIM MEHIO),
i BeIOpaB «Daitmy — « HoBbIidy.
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Pucynok 7: Boi6op nieneBoii miaatgopmsl i1t HOBoOro npoekta «CoDeSys»
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Pucynoxk 8. Co3nanre OCHOBHOM MPOrpaMMbl B HOBOM ITPOEKTE



[Tocne 3TOro MOSIBUTCS OKHO BBHIOOpA 1€JI€BOM TIaT(HOPMBI JJIsI CO3-
JaHUs TPOEKTa, TJe HYKHO BBIOpaTh, JIJIsi KAKOTO BUAA KOHTPOJUIEPOB Oy-
JIET CO37]aBaThCsl MPOEKT. B umcie BUAOB KOHTPOJJIEPOB JIOMKEH OBITH U
TOT, 4TO ObLI (€ciau ObLI) YCTAaHOBJIEH MO OMHMCAHHIO, TaHHOMY B I. Buj
OKHA IMOKa3aH Ha PUCYHKE 7.

[Tocne BwIOOpa 1eneBoit miardopmel (3aech 310 «PLC150.U-L») u
NOATBEPKIEHUS BbIOOpa KHOMKOM «Ok» B TEeKyIIeM OKHE Ha 3KpaHe Mosi-
BUTCSI HOBOE OKHO, B KOTOPOM OYIyT COAEPKATHCS OCHOBHBIE ITapaMeTpPhI
u HacTpoiiku BeiOpaHHO#M matdopmel TIJIK (ampeca cerMeHTOB mamsiTH,
TaKTOBasl 4acTOTa MPOLECCOpPa, TUI MPOLECCOpPA, KOJIUYECTBA BXOJOB U
BBIXOJIOB, 3HAUEHHSI HEKOTOPBIX CUCTEMHBIN NEPEMEHHBIX), HEKOTOPHIE U3
KOTOPBIX IMOJIH30BATENb MOXKET U3MEHUTh. B Halllem ciydae MEHATbh HUYe-
ro He TpeOyeTcs, HyKHO TOJIbKO HaxaTh KHOMKY «Oky.

Jlanee cucteMa MpeUIOKUT CO3/1aTh MOJYJIb OCHOBHOM MpPOrpamMMbI
(cm. pucynok 8) Tun POU — «Ilporpammay, fI3bIKk nmporpaMMHUpOBaHUS —
«LD». B nmpunnune, ajas Hayaisa MOXHO CO3/1aTh JIOOYI0 MPOTrpaMMHYIO
€JMHUILY Ha JIFOOOM SI3BIKE.

Tenepb MOXXHO HacTpauBaTh CBSI3b C KOHTpoJuiepoM. BriOpaTh B
ri1aBHOM MeHI0 «Onnaithy — «[lapaMeTpsl CBA3H...», B pe3yJIbTaTe MOSIBUT-
Cs1 OKHO (CM. PUCYHOK 9).

Communication Parameters

— Channels

- ‘localhost’ via Tep/lp ISeriaI [R5232] I
i localhost' via Tepdp_

I LCancel

Hame | Y alue | Comment

Fort COam

B audrate 115200

Farity Mo i (=
Stop bitg 1

Motarala byteorder Mo Bemove
Flows Contral —

Gateway ...

e

pdate

Pucynoxk 9: Oxno Hactpoiiku cBsizu ¢ [IJIK



Ha pucynke 9 nokasaHnsl ye CylmecTByrolue HacTporuku. Eciu Ta-
KOBBIX HE MMEETCS, U B MEPAPXUUECKOM JEPEBE CJIEBA €CTh TOJIBKO OJHA
ctpoka «'localhost' via Tcp/Ip», To HYy>)XHO €O3/1aTh HOBOE MOJKIIOUYCHHUE.
Jns 3TOoro Hago HaXaTh KHOMKY «New...», B IPaBOM YaCTH OKHA U B IOS-
BUBIIIEMCS OKHE (CM. pucyHOK 10) BBIOpaTh BUI COCTMHEHUS C KOHTPOJIJIe-
pom (B Hamem ciydae — «Serial (RS232)»), 3ateMm Haxkath KHONIKY «OK».
CpeniHsis 4acTh OKHA HAaCTPOEK CBSI3M MPUMET BHUJ IMPUMEPHO KaK Ha pH-
CyHKe 9.

x|
Mame localhost' wia Tepdl ak.
Device Cancel
M ame | It -
Topflp 35 Tepdlp driver
Senal [R5232] 35 Senal R5232 dirvv
Senal [R5232, 3 bit] 35 Senal R5232 dirv
Topdlp [Level 2 35 Tepdp level 2 di
Serial [Modem] 35 Modem driver
Fipe 35 Pipe driver
CaMopen D5P302 35 CAMaopen DSFEIij
4] | »

Pucynok 10.Bei6op coeaunenus komnbtotepa ¢ [TJIK

Cnucok mapameTpoB OyJeT TOT K€, a Ha pUCYHKe 9 moka3zaHbl 3Ha-
YeHUs MapaMeTpoB, BEPHBIEC JJI MOJKIIOYEHUS] KOHTpoJIepa Mo yMoinJa-
Huto. [IpoBepuTh CBSI3b ¢ KOHTPOJLIEPOM OyAET MOKHO MOCJE CO3/IaHUs
IIEpBOM IIPOCTOM IporpaMmel. llepen 3arpy3koit mporpaMmMsl B KOHTPOJLIED
HY’>KHO TIPOBEPUTH €r0 MOAKIIOUYEHHE K KOMIBIOTEPY C MOMOIIBIO Kabes
(coequnenue uHTepdeiica RS-232 na nuneBor manenu I[IJIK ¢ COM-
noptom I1K).

[TonpoGuee o padote nHTEp(PENCOB CBA3M M UX MapaMeTpax U Xapak-
TEPUCTUKAX MOXKHO y3HATh U3 JEKIIMOHHOTO Kypca «DJIeKTPOaBTOMATHKa.

IlepBasi nporpamma Ha IIJIK. TaGauubl HCTHHHOCTH
JIOTHYECKHX Olepanui

[Tocne co3maHust HOBOrO MPOEKTA U CO3JAaHHUSI B HEM HOBOW OCHOB-
HOUM MporpamMMbl, B OCHOBHOI'O OKHa CpEJbl MPOTpaMMUPOBaHUS OyAeT
aHaiornueH pucyHky 11. Cozmanum nepByto nporpammy st [IK.

10



ITporpammer qs [IJIK co3pmarores Ha s3bIKax MPOrpaMMHUPOBAHMS,
cranpaptuzupoBanHbix MOK B nmokymenrte [IEC61131-3]. CambiM mpo-
CTBIM U CTapbIM SI3BIKOM MporpammupoBanuss MOK-ctangapra sBisercs
s3bIk LD — ladder diagram — necTHUYHas auarpamMma, J€CTHHYHAS JIOTHKA,
B COBETCKOM CTaHJapT€ HA3bIBABIIMMNCS S3BIKOM PEIEHHO-KOHTAKTHBIX
cxeMm (PKC). Ha vem u 6yaem niucath nepByto nporpammy jutst TTJIK.

Azpik LD — rpaduueckuii sS3bIK, B KOTOPOM IMpOTrpamMMa BBITJISIUT,
KaK peserHas cXxeMa B CTaHJapTe MPOMBIIUIEHHOW aBTOMaru3anuu. Bep-
TUKaJIbHAasl JIMHUS CJIEBA — «IPOBOJI C BBICOKMM MOTEHIIMAIOM», BEpPTHU-
KaJIbHAs JIMHUS CIIPaBa — «HYJIECBOM MPOBOA». Mex 1y HUMM pacloiarator-
Csl KOHTaKTHbBIE IIEMU B BUJIE TOPU3OHTAIBHBIX JTUHUN (MO0 0OIIEeMy BUIY
IporpaMMbl U JIaHO Ha3BaHUE SI3bIKA MporpammupoBaHus). Ciaesa mo Jju-
HUU PaCIONaraloTcsi «KOMMYTATOPbl JIEKTPUUECKOTO TOKa» (COOTBETCT-
BYIOT BXOJHBIM MEPEMEHHBIM JIOTUUECKOTO THIA M JUCKPETHBIM BXOJaM).
CrnpaBa — «MOTPEOUTENN DJICKTPUYECKOTO TOKA» (COOTBETCTBYIOT BBIXOJ-
HBIM TIEPEMEHHBIM JIOTUYECKOTO THUIIA U JUCKPETHBIM BbixosiaMm). [Ipenmo-
JaraeTcs, 4To «KOMMYTaTOPb» MOXHO COEIUHSTH B JIOOOM MOPSAKE U
MOCJEA0BATEIbHOCTH, ONPEETsis JIOTUKY paOOThl IIENHU, a MOTPeOUTENnn —
TOJIBKO TapajuiesIbHO, TaK KaK B PealbHOM MOJI0OHOM yCTPOWCTBE OHU B
T1000M CiTy4ae 3aMbIKaJId ObI HETh U BKIIOYAINUCH Obl OJTHOBPEMEHHO.
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Pucynok 11. HoBast mporpamma, paGouee mosie AJis mporpaMmupoBanus Ha LD
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Llenb U3 IBYX MOCJEA0BATEIIBHO COEUHEHHBIX KOMMYTaTOPOB COOT-
BETCTBYET JIOTMUECKOM omepanuu «», a nenp U3 IByX MapauiebHO CO-
€MHEHHBIX KOMMYTAaTOPOB COOTBETCTBYET Jiornueckou onepauuu «AJIN».
Onepaunn «HE» coOTBETCTBYET HOPMAJIBHO 3aMKHYTasl KHOMKA, KOTOpast
pa3MbIKaeT 1enb ((haKTHIEeCKH, JaeT JOTUUECKU HyJb) IPU HaXaTuu (Io-
Ja4M JIOTUYECKON eIuHUIIbI) U Hao0opoT. [lofpoOHbIe cBeneHHs O SI3bIKE
LD MOHO B3ATh U3 JEKIIMOHHOIO Kypca.

CocraBuM mporpamMmy, € IMOMOIIBID KOTOPOW MOXKHO IOCTPOUTH
Ta0JIUIBI UCTUHHOCTH OCHOBHBIX JIOTUYECKUX ONEpalyii, KOTOpbIC 3aja-
JIUM C TIOMOIIBIO JIECTHUYHOMW JIOTHUKHU.

Bo-nepBriX, Ha10 3HATh, KaK MPABWJIBHO B MPOrPAMME UCHOJIb30BAThH
nuckpetrHbie BXoabl [IJIK. BHU3Y BepTUKaIbHOM IMAHEIW B JIEBOM YacCTH
OCHOBHOTO OKHa cuctembl «CoDeSys» ecTh 4eThIpe 3aKIaJKU, Kaxaas U3
KOTOPBIX COOTBETCTBYET ONPEACICHHON 4YacTH CTPYKTYphbl IMPOEKTa Ha
«CoDeSys», cTpykTypa oToOpakaeTcss Ha camoi maHenu. [lo derBepToit
(camoif mpaBoOi) 3aKIaJAKE OTOOpaXaroTcs MapaMeTpbl KOHQUTYpaluu
npoeKkTa, B ToM uucie u koHpurypamuu camoro I[JIK (cMm. pucyHok 12).
OnHa u notpeOyercsi, Hy>)kKHO BbIOpaTh €€, Jajee BbIOpaTh B MOSIBUBIIEMCS
uepapxuyeckoM nepeBe myHKT «Konduryparus [TJIK».
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Pucynok 12. KongurypupoBanre BX0OA0B 1 BBIXOA0B KOHTposuiepa B cucteMe CoDeSys

Bo-BTOpBIX, HAZIO MTOCTABUTH 3a4ady, pemaeMyro ¢ nomoiso TJIK.
Ecte Tpu normyeckux onepauuu: «M», «1MJIN» n «HE». MakcumanbsHoe
YUCJIO ONEPAHI0B y JJIEMEHTAPHBIX OIEpallui — JBa; BBIXOJA Y KaXJIOU
ornepanuu oJMH. TakuM 00pa3om, 4TOOBI 3aJ1aTh ONl€paHbl, HAI0 3aA€HCT-
BOBATH JIBA JUCKPETHBIX BX0/a, @ YTOOBI OJTHOBPEMEHHO BUIEThH PE3yJIbTa-
ThI BCEX TPEX ONEpALUi HAI0 3a1€UCTBOBATH TPU AUCKPETHBIX BBIXOMA.
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Bxonb! u Beixo161 B MOK-s3b1Kax MOTYyT 0003HAa4aThCs IO UMEHAM U
no aapecaM. [Ipumep obo3HaueHus Bxoja no ajapecy: «%I1X0.0», mpumep
o6o3HaueHus Beixoaa: «%QX1.0». 3meck «I» u «Q» 0003HAYAIOT, YTO 3TO,
COOTBETCTBEHHO, BXOJ U BBIXOJ, «X» — TO, YTO €r0 €MKOCTh COCTAaBIIIET
OJIMH JIBOUYHBIN pa3psn (oIWH OWUT), TO €CTh, OH MOXET XpaHUTh JUOO
HYyJb, TH0O0 enuHUIy (OBIBAIOT BXOJbI U BBIXOJABI Ha 8, 16, win gaxe 32
outa, KOTOpble XpaHiAT uncia). [lepsas nmudpa (cieBa oT TOYKH) — 3TO -
pec suelku (rpynmnsl Out, OaiTa, AByX0alTOBOrO CIIOBA, CTPYKTYpHI, U T.
1.), TI€ XpaHUTCs 3Ha4YeHue, BTopas uudpa (copaBa OT TOUYKH) — HOMEP
3HAYEHUS B STYEHKE, B JAHHOM Cllyyae HoMep Outa B Oaiite (HymepyeTcs OT
0). Ilo ymonuannio TUCKPETHBIE BXOJbI (PUCYHOK 15, BEpXHss 4acTh JiH-
neport manenu) 1, 2...6 coorBercTBYIOT aapecaM %I1X0.0, %IXO0.1...
%IX0.5, a TUCKpeTHbIE BBIXO/bI (PUCYHOK 15, HUXKHSS YacTh JUIEBOM Ma-
Henu) 1, 2, 3, 4 coorBercTByrOT %QX1.0, %QX1.1, %QX1.2, %QX1.3.
Ot anpeca OyJieM UCMOJIb30BaTh B IIPOIIECCe BCEH JanbHENIe paOoThI.

AJlpecaM MOXHO MTOCTaBUTh B COOTBETCTBUE uMeHa. OINH U3 CIIOCO-
OOB 3TO clieNlaTh MOKa3aH Ha pUCYHKe 12: Ha KOHPUTYpPAIIMIOHHOM 3KpaHe B
JIEPEBE MMEIOIIUXCA JUCKPETHBIX BXOJOB HYXKHO CJEIaTh JBONHOM IIIeJI-
YOK «MBIIIW» Ha cioBe «AT», B pe3ynapTare MOSIBUTCS MOJE JJIs BBOJA
UMEHHU, U TIOCIIe BBOJA UMEHHU (Hampumep «A»), BCI KOHCTPYKIUS OyaeT
BBITTIAAETh, KaKk «A AT %IX0.0...», 3T0 OyaeT 0003Ha4YaTh, YTO MEPEMEH-
Has A cBsizaHa ¢ BxoaoM %I1X0.0. Takum oOGpaszom, 3aauM MepeMEHHbIE
A un B, cootBerctBytomue BxogaM %I1X0.0 u %IX0.1 u nepemennsie C, D
u E, coorBercTBytomue Boixogam %QX1.0, %QX1.1 n %QX1.2.

[lepexonum K HaNMCaHUIO HEMIOCPEACTBEHHO IpOrpaMMbl. B nmepemeH-
Hyto C OyzieT 3aHOCUTHCS pe3ynbTar omnepaiuu «», B nepemenHyto D — pe-
3ynbrat onepauu «MJIN» (ydyacTBYIOT niepeMeHHbIE A U B), a B IEPEMEHHYIO
E —pe3ynbrat onepanuu «HE», npon3BeneHHON Ha1 IEpEMEHHOM A.

Bua nporpammel 7151 pellieHus JaHHOM 3aJa4uu MPUBEJICH Ha PUCYH-
ke 13. Crout HEMHOro pacckasatb 0 padore ¢ pegakropom LD. UtoOsl Ha
HOBOW CTPOKE IMOCTAaBUTh MEPBBIA JIEMEHT, HEOOXOAWMO CHAEIaTh KUK
«MBIIIbIO» B TIPABOM YaCTU CTPOKH, MPU STOM Ha HEW MOSBUTCS MYHKTHUP-
HBI MPAMOYTOJbHUK. Jlanee cieayeT HaxkaTh KHONKY Ha IMAHENH IO
TJIaBHBIM MEHIO, Ha KOTOPO# M300paxkeH TpeOyeMbli DJIEMEHT, TIPU 3TOM
«KOMMYTaTOp» OyJEeT pacrloyioKeH B JIEBOM YacCTH CTPOKH, a «IIOTPeOH-
Teab» — B MpaBoi yacTu. YUToOBI co3/4aTh MapauieibHOE COEAMHEHUE
«KOMMYTaTOpPOB» HEOOXOJMMO BBIJCIUTH OJAWH UM HECKOJIBKO «KOMMY-
TaTOPOBY», MapaJIEIbHO KOTOPHIM CTPOUTCSI BETBJICHUE, (MIOCIIEIHEE Jieiia-
€TCS «MBIIIBIOY» MPH 3a)kaTor kiaBuille «Shifty kmaBuatypsl), mocie yero
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HAQKUMAETCS COOTBETCTBYIOIIAs KHOMKA HAa TAHEIM WHCTPYMEHTOB TIOJ
TJIaBHBIM MEHIO (TPEThs, WK YETBEPTas CJI€Ba B IPYIIE KHOMOK «KOMMYTa-
TOpOB»). UTOOBI 100ABUTH €IIe OJAWH «IIOTPEOUTEIhY» HEOOXOAUMO CACIATh
IICITYOK «MBIIIBI0» TI0 CYIIECTBYIOMIEMY «IIOTPEOUTETIO» M HaKaTh COOT-
BETCTBYIOIIYIO KHOIIKY Ha MaHEJIX HHCTPYMEHTOB I10/1 TJIABHBIM MEHIO.
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Pucynok 13. IIporpamma as1st HOCTpOEHUS TaOJINIl HCTUHHOCTH
JIOTUYECKUX JIEMEHTOB B peniakTope cpebl «CoDeSys»

Yanuth 3JI€eMEHT MOKHO BBIJEIMB €ro IIETYKOM JI€BOM KHOIKH
«MbIIIM» W HaxaB kiasuily «Delete». Jl06aBnsATh B mporpaMmy HOBBIE
CTPOKH MOKHO KoMOMHanuein knapuien «Ctrl-Ty», nmnbo myHKkTamu Bblna-
JAIOIIETOo 10 IpaBor kHonke MeHIo «llenb (epen)» u «llens (rocne).

[Tocne co3maHusi mporpaMMbl, €€ HEOOXOAMMO NEPEBECTH Ha Ma-
IIMHHBIN A3BIK — CKOMIIWJIMPOBATh. BBI30B KOMIMIATOPA OCYILECTBIISAETCS
u3 ocHOBHOro okHa «CoDeSys», u3 rimaBHoro MeHrwo: «lIpoekt» — «Kowm-
nuipoBath Beéy. Ilocie BbIOOpa 3TOro MyHKTa B HUYKHEW NMAHEIW OKHa
(cMm. pucyHok 13; maHenpb CiyKe€OHBIX COOOIIEHUH, €Cliu €€ He ObLIO0, TO
OHA TMOSABUTCS) Yepe3 HEKOTOpOEe BpeMs MosABUTCSA Haanuch «0 ommoOok, 0
npeaynpexacHuin». KoMnumndmusa ycrneiiHa, €cii B Hell HeT (TO €cCTb,
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HOJIB) omubOoK. [IpeaynpexaeHus — 3T0 yKa3aHUsl Ha HE OIMMOOYHbBIE, HO
COMHHTEJIbHBIC, TUOO OECCMBICIICHHBIE MECTa B Mporpamme (Hampumep,
NepeMeHHasi 3HAY€HUE 3HAKOBOTO THUIIA MPUCBAUBAETCS MEPEMEHHON 0€3-
3HAKOBOTO THIA, WM MEPEMEHHAasl 00bsIBICHA, HO HUTJE HE MCIOJIb30Ba-
Ha), PY HAJUYUH MPETyNIPEKICHUM MporpaMMa, BO3MOXKHO, OyaeT pado-
TaThb HEKOPPEKTHO, JIMOO U3 TEKCTa MPOrpaMMbl MOXKHO YJAJIUTh OIpe]ie-
JIEHHBIE BEIW, COBEPIICHHO €l He Bpens. [Ipu Hamnuuu omuboK, UX He-
00X0IMMO UCIPABJISTh, BHIIIE MO TEKCTY Ha TMAHENH CIIYX)KEOHBIX CO0OIIe-
HUW (TaMm ke, TJ€ YKa3aHO KOJIMYECTBO OIIMOOK U MPEAYNPEKICHUIN) Ha-
XOJSTCSA coOoOmeHusT 00 omMnOKax, KOTOPhIE YKa3bIBAIOT HA OMIMOOYHBIE
CTPOKH MPOTPAMMBI.
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Pucynok 14. Ilonmento B3aumopeiictsus ¢ [1IJIK B riiaBHOM MeH!O

[Tocne xoMmnwsinuu mporpamMmy MokHO 3arpyxath B [IJIK u 3amyc-
katb. B ciyuae orcyrcrus B [IJIK nmporpaMmmel, Win HaIu4us B HEM JpPY-
rou mporpammel, 3arpy3ka nporpammsl B [IJIK nmpoucxogur aBromaTnye-
cKU nocie Bpi0Oopa nyHkTa «IloakmounTte» noameHto «OHIIaiH» rJIaBHOTO
MEHIO (CM. pUCyHOK 14). 3amyck Ha UCMOJHEHUE U OCTAaHOBKA MPOrPAMMBI
B [IJIK ocymiecTBisieTcss OqHUM Ha)kaTeM KHONKU «CTapT/cTOm» Ha me-
pennert manenu I[IJIK, nu6Go BBIOOPOM COOTBETCTBYIOIIETO ITYHKTOB
«Crapt» u «Crom» noameHo «OHJIaliH» TJIaBHOT'O MEHIO.

15



Pucynok 15. BHeuinuii Buj IM11€BOM NaHe I KOHTPOJUIepa
C 3aIyIIEHHOM MPOrpaMmMOoun

[Tocne 3arpy3ku u 3amycka mporpaMmMbl MOKHO MPOBEPUTH ee pabdo-
TocniocoOHOCTh. Kak ObL10 3aaymMaHo, TymOyiepaMu, MOACOCTIMHEHHBIMUA K
nepBomMy u BTopomy auckperHbiM Bxojam [1JIK (cBepxy, cMm. pucyHok 15)
3a/1al0TCS UCXOJHBIE JaHHBIE JUIsl JIOTMYECKHX olepanuil (B mporpamme
o003HaueHbl, kKak A u B). [lepBblii TUCKPETHBINA BBIXO]I (B Mporpamme 00o-
3Ha4eH, Kak C) COOTBETCTBYET pe3yJibTaTy JOTUUYECKOTO YMHOXKEHUS A U
B, BTOpO#1 AUCKpETHBIN BbIX0J (0003HaUEH, Kak 1)) COOTBETCTBYET Pe3yJib-
TaTy JIOTUYECKOTO CIOXKEHUS A U B, a TpeTUH ITHUCKPETHBIA BBIXOJ COOT-
BETCTBYET pe3yJbTaTy MHBEpCcUU A. YCTaHaBIMBask TyMOJIEpHI B Pa3HbBIX
KOMOUMHAIMIX, MOXXHO, HaO/roAas pe3yJbTaThl, COCTAaBUTh TAOIMIIBI HUC-
TUHHOCTH JIJIsI JIOTUYECKUX OIepariuii.
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Ha pucynke 15 BugHO, 4TO npu nepBoM TymOsepe, (COOTBETCTBYET
NEPEMEHHON A) 3a/1alolIeM JIOTUUYECKUH HyJIb, U BTOPOM TymoOJiepe (CooT-
BETCTBYET NMEPEMEHHOM B), 3a/alolleM JIOTHUECKYI0 €IMHUILY, PEe3yJbTaT
JIOTHYECKOT0 YMHOXEHUs (rnepemeHHasi C — MepBbIil JUCKPETHBIN BBIXO)
OydeT HyJEeBbIM, pe3yJbTaT JIOTMUECKOrO CIIOKEeHMs (mepeMeHHas D —
BTOPOW AUCKPETHBIN BBIXOM) — OYJIET paBeH €IMHUIIE, TaKKe eAUHUIIE OY-
JIET paBHa MepeMeHHasi £ B KOTOPYIO MPOrpaMMHO 3aHOCHUTCSI HHBEPTHPO-
BaHHAs MepeMeHHas A.

C moMoIpio 3amporpaMMHUpOBaHHOTO TakuM oOpa3oM ITJIK moxHO
HOCTPOUTH TAOJIHIIbI ICTUHHOCTHA OCHOBHBIX JIOTHYECKUX ONEpaIuil.

Wrak, B nporiecce NOCTAaHOBKY JAHHOW 3aJa4d W peajin3aluu €€ pe-
MIeHUs] ObUT MOJYYEH OMBIT padOThl C MPOTPAMMHUPYEMBIM JIOTHUYECKUM
KOHTPOJIJIEPOM U YCBOEHBI M OITUCAHBI OCHOBHBIE NMPUEMBI pabOTHI CO Cpe-
70 pa3pabOTUYMKa U OCHOBHBIE MPUHIIUIBI MPOTPAMMHUPOBAHUS Ha SI3bIKE
Ladder Diagram crangapra MOK.
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JlaGopaTopHas padora Ne2
INPOTPAMMMHWPOBAHUE HA A3BIKE LD.
TAUMEPBI, CHETYUKHU U JETEKTOPbBI ®POHTOB

OOumue cBegeHus o nporpamme u nporpammuposanunu s HJIK

eanb padoThi: OCBOUTH OCHOBHBIE MPUHIHUIBI MPOTPAMMHUPOBAHUS
Ha si3bike LD, B TOM uuciie, UCMOIb30BaHUE TUIOBBIX (DYHKIIMOHATBHBIX
OJIOKOB: TaMEPOB, CUYETUUKOB, IETEKTOPOB ()POHTOB.

B npenpiaymieit mabopaTtopHoil paboTe Oblla COCTaBJIEHA MPOCTast
porpaMma Ha OpOCTOM B OCBOCHMHU SI3bIKE€ MPOTrpaMMHUPOBAHUS CTaHIApTa
MOK — Ladder Diagram, mpu 3TOM paccMaTpyuBaJIUCh OCHOBHBIE TTPUEMBI
paboThI CO cpellor 6e3 MoIPOOHOCTEN O TOM, KAKUM 00pa3oM IMporpamma
BBITIOJIHSIETCS, KaK yCTPOEHBI BHYTPHU OO0Jiee CIOXXHBIE MPOEKThI, U KaKHe
€IIe JIOMOJHUTENbHBIC CPEJICTBA CYIIECTBYIOT JJIsSl MOBBIIMICHUS Y100CTBa
pa3pabOTKH MPUIOKEHUH.

N3BecTHO, YTO MHUKPOIPOLECCOP B padOTE BBHIMOJHSET 3aJaHHYIO
MOCJEA0BATEIbHOCTh MAIIMHHBIX KOMAaHJ; MOCJIEI0BATEILHOCTh OOBIYHO
UMeeT Havalio U KOHEIl U KOJUPYeT B ceOe BBIMOJHEHHUE TIPOLIECCOPOM OTI-
PENEIEHHOTO ICHCTBHS.

B cnyuae, korma I1JIK ympasnsier ycTpoiictBoM, Tpedyetcs, utoos TTJIK
paboTan 10 TeX Mop, MOKa yCTPOMCTBO HE OyJIET OCTAHOBJIEHO IO KOMaHJE
oreparopa, To ecTh (hakTU4ecKu TpeOyeTcsi YTOObl MporpamMma 0e3 KOMaH Ibl
OCTaHOBA, MTOJTAHHOM U3BHE, MOTJIa BBITIOIHSITHCSI OECKOHEYHO JIOJITO.

N3 kypca uHpopMaTUKH U3BECTHO, UTO OCHOBHBIC aJITOPUTMUYECKUE
CTPYKTYPBhI OBIBAIOT TPEX BUJIOB: MOCIEA0BATEIIbHBIE (JIMHEWHBIE) YCIOBUS
(BeTBneHus) U nMKIiIbL. [lociaenoBarenbHas CTPyKTypa MpeAcTaBisieT coooi
MPOCTYIO LEMNOYKY KOMaHJ, KOTOPBIE BBIMOJIHSAIOTCS MTPOLIECCOPOM MOIPST
OT HaYaJia ¥ JI0 KOHIIA, TPU BETBJICHUU OJHU KOMAaH/bl BHITIOJHSAIOTCS MPU
MCTUHHOCTH OMPEICIICHHOTO YTBEPKCHHUS, IPYTUE — IIPHU €0 JOKHOCTH, a
KOTJ]a BBITIOJIHSETCS LUK — ONpENeJICHHAsl TOC/Ie0BaTEIbHOCTh KOMaH ]
MOCTOSIHHO TOBTOPSETCS, OKA HE OyJeT UCTUHHBIM (UJIM JIOKHBIM) OIpe-
JIEJIEHHOE yTBepkIeHue. TakuM o0pa3oM, MOKHO C/AENaTh BBIBOJI, UTO MPHU
OTIpPEJICIICHHBIX YCIOBUAX IMKJIBI MOTYT BBITIONTHATHECA OECKOHEYHO, H
MOYKHO MPEAIOI0KHUTh, UTO B OCHOBE ITporpamm st [JIK momxHa nexarsb
UKIINYECKasi aITOPUTMHUYECKask CTPYKTYpA.
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Tak oHO U ecTh: MK BbITOIHEHUS nporpammbl B [JIK peanmzoBan Hero-
CPEICTBEHHO B €r0 BCTPOEHHOM MPOrPaMMHOM OOECIIEYEHHH, 1 TIOJIB30BATENIO HE
NPUXOJUTCS 3a00TUTHCSI O HEMPEPHIBHOCTU BBIIOIHEHUS Tporpammebl. [Ipoekrt
st [UIK onurceiBaeT BHYTpEHHEE AITOPUTMHAYECKOE COZIEPKUMOE 3TOrO BHEIII-
HETO IMKJIA, a C TIOMOILIBIO OIPEAETIEHHBIX HACTPOEK MPOEKTa MOXKHO 33aTh OCO-
OEHHOCTH LMKJIMYECKOTO BBITOJIHEHUS IPOrPaMMBbL: HAIIPUMED, BBITTOHSACTCS JIU
OIMH 00OPOT IMKJIA 33 CTPOTO OMNPEIETICHHOE BPEMSL, WM CIICAYIOIINIA MK Ha-
YUHAETCS! HETTOCPENICTBEHHO CPa3y MOCIEe OKOHYAHHS TEKYILIETO.

Oco0eHHOCTH OpraHM3alMK LIMKIMYECKOr0 HCTIONHEHUs IPOrpaMMbl Ha
[JIK MOXHO y3HaTh U3 JIEKIIMOHHOTO Kypca. [[aHHble (4rcna, CUMBOIIBI, CTPOKH,
JIOTUYECKUE 3HAYEHUS, W T. ]I.) MPHU MPOrpaMMHUPOBAHMM HA S3bIKaX CTaHAapTa
MO3K xpansrcs B IEPEMEHHBIX, KaK ¥ TIPU MPOrPaMMHUPOBAHUM HA MHOTHX JIPYTHX
si3bIKax. J{ys MCronb30BaHus! IEpeMEHHbIE OOBSIBIISIOTCS B IporpamMmMe (B BepXHEH
yacTH sKkpaHa, Mexxiy ciioBaMi VAR 1 END VAR). Bo3amoxkHbIe TUITBI TIEpeMEH-
HBIX Y NIPaBUJIa 331aHKs1 3HAYEHHI MPUBEICHBI B JIEKIIMOHHOM Marepuare.

B cucreme CoDeSys nmeercss nBa BUIa NEPEMEHHBIX: aJPECHBIE,
uin Oe3anpecHble. AIPECHbIE MEPEMEHHBIE CBS3aHbl CO CTPOro OIpere-
neHHou stuerikord B mamsaTtu [IJIK, monmoxeHue kKOTOpou 3amaercs B BUAE
crienuaibHoro ooo3HaueHus. [Ipu 00bsiBIeHnN 0e3aApeCHBIX TEPEMEHHBIX
aZpec He YKa3bIBAa€TCA, U UM OTBOJIUTCS MECTO B MEPBOU MOIXOMASIIEN O
pasMepy CBOOOJHOM 00JIaCTH TaK Ha3bIBA€MOW TWHAMHMYECKOW MaMsTH.
AJlpecHble MepEMEHHbIE MPEeIHAa3HAYEHBI ISl TOr0, YTOOBI CBSI3BIBATH UX
CO BXOJIJaMH, BBIXOJaMH, CTATUYECKUMHU SYEUKaAMU TaMsTH, KOTOPbIE MO-
TyT OBITh UCIIOJL30BAHbI JJI Tepeauyd JaHHBIX MO IPOTOKOJIAM CBSI3U
(cMm. nmekuu), a 0e3aapecHbie — JiJik BHYTPEHHETO MCIOJIb30BaHus. Apec-
HbIE TIEpEMEHHBIE 00Jiee JOCTYIHBI JJI1 BHEIIHUX YCTPONCTB, B TO BpeMsi
Kak ¢ 6€e3apeCHbIMH MEPEMEHHBIMHU MPOIIE padoTaTh MPOTrPAMMHUCTY.

Jlanee muist BBoJIa M BhIBOJIa OYyyT MCITOJIB30BATHCS apeCHBIE, a JJIs
00paboTKu AaHHBIX — Oe3apecHble nepeMeHHbIe. be3aapecHbie nepemMen-
HbI€ HAPABHE CO BCEMU OCTAIBHBIMHU OOCHIYNHYL 8 BU3YATUZAYUSX.

AJlpecHble TIEpEMEHHbIE MOKHO OOBSIBUTH JIBYMsl CIIOCOOaMH, OJIMH U3 KO-
TOPBIX MPOJIEMOHCTPUPOBAH B MPEAbLTYIIEH JadoparopHoi padote. Bropoit cro-
co0 3aKITFOYAETCsl B TOM, YTO MEPEMEHHYIO, CBSI3AHHYIO C BBIXOJOM MOYKHO OOBSI-
BUTb BMECTE CO BCEMU OCTAIBGHBIMU (BHYTPEHHHMH) NIEPEMEHHBIMH B BEpXHEW
YyacTu 3KpaHa mnporpammbl (pucyHok 19, mepemennsie QUTER SENSOR, IN-
NER _SENSOR, RESET BUTTON w LIGHT). B nannoi pabote (1 BO MHOTHX TO-
CIIETYIOIIMX) OyIeT M30paH UMEHHO BTOPOM CIIOCO0 OOBSBIICHUSI TIEPEMEHHBIX, TaK
KaK TpU €ro MCIOJIL30BaHMM BCE 337CHCTBOBAHHBIE MMEHA MEPEMEHHBIX BHJIHBI
OHOBPEMEHHO, 3TO YA00HO MPHU MPOrPaMMUPOBAHUH.
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IpoexT B cucteme «CoDeSys» coCTOUT 13 OTIEIBHBIX MPOrpamMm (OCHOBHOM
u3 koTopbIxX sBisiercs nporpamma PLC PRQG), dhynkimii u GpyHKIMOHATBHBIX OJ10-
koB. [loapoOHee 310 OyzAeT paccMaTpuBaThes Ha CTp. 38, B OJHOM W3 CIETYIOIIMX
71a00paToOpHBIX paboT. 31ech OyAeT HyXKHA TOJIBKO Ta MH(pOpMAaIys, 9To (PyHKIHO-
HaJIbHBIN OJIOK MMeET CBOM Ha0Op MepeMEHHBIX, KOTOPBIH CYITIECTBYET BMECTE C Tie-
PEMEHHBIMU HCTIONB3YIOLIEH €ro MporpaMMHON €IMHULIBL, HAllpUMep, €CITH UCTIONb-
30BaTh (PYHKIMOHATHHBII OJIOK B OCHOBHOM IPOrpamMMe, TO 3HAYEHHS BCEX BXOZIOB U
BBIXOJIOB (DYHKITMOHAJILHOTO OJIOKa HE OYIyT TEPSTHCS, TOKa BBIIOIHSETCS TPO-
rpamma. Y Kaxaoro (hyHKIMOHAITLHOTO OJIOKa CBOM HA0Op MEPEMEHHBIX, U TIO3TOMY
(YHKIMOHATBHBIN OJIOK caM TIepe]T KCOIb30BaHUEM OOBSIBIISIETCSI KAK TIEPEMEHHAS.
Kak 310 nporcxout, OyieT BUITHO Jasiee, B MPOIIECCE BHITOTHEHHST PaOOTHL.

CymiectByer HaOOp THITOBBIX (DYHKITMOHAIBLHBIX OJIOKOB, PEaTH3YFOIIHIA
(YHKIIMH, 9acTO UCTIONb3yeMble B TiporpammvupoBanny [UJIK. 3to cuerumkwm, Tai-
Mepbl U ierekTopsl hponToB. B ciydae [TJIK «OBEH» onn Haxomsitest B cranmapt-
HO OMONIMOTEKE MOATIPOrpamMM, BXozsiel B KoMriekT CoDeSys, KOTOpbIii MOXXHO
3arpy3uTh ¢ opuIMaTbHOrO caita kommanuy «OBEHy. K 3tiM GrokaM oTHOCSTCS
maimepwl (TON, TOF), cuemuuxu(CTU, CID, CTUD), demexmopvl ¢hpormos
(R_TRIG, F TRIG). lanee OynyT pacCMOTpPEHBI 33/ladd Ha MCTONB30BAHHUE ITHX
byHKIMOHATHEHBIX 0710K0B. MHbopMaryst o pabote JaHHBIX GJIOKOB PHUCYTCTBYET B
chaiine momoriy porpamMmHoro makera «CoDeSysy, a Takoke OHH paccMaTpPUBAIOTCS
B JIEKIIMIOHHOM MaTtepuase.

3agaua 1. JlemoHcTpanus padboThl peBEpCUBHOIO
CYETYHUKA U 1eTEKTOPOB ()POHTOB

Co3nats Ha sa3bike LD nmporpammy, KOoTopas yBeaudnBaeT Ha | 3Ha-
YeHUE IEJI0M MEePEeMEHHONW MNpPU HAIMYUM TOJOXKHUTEIBLHOrO ()poHTa Ha
nuckpeTHOM Bxojzie %IX0.0 u ymeHpmaer Ha 1 3HaYeHUE PTOM MEPEMEH-
HOU MU HaJIW4YUU OTpHUllaTesbHOro (poHTa HA BXoje %IXO0.1.

OO6mmit BUa mporpamMMbl Ha si3bike LD nipencrasieH Ha pucynke 16. Jlns
peructparmy (HpoHTOB UCTob30BaHb! AeTekTopsl PpoHToB R TRIG 1 F TRIG,
JUTs1 paObOTHI C LIEJION IePEeMEHHOM HCTIONB3yeTcst peBepchBHBIN cueTurk CTUD.

Ha Bxon CLK nerekTopa (pOHTOB IMOJAETCS NUCKPETHBIA CHUTHAI:
uHpopmaIms ¢ JUCKPETHOTO BXOJa, 3HAYCHHUE JIOTMYECKOU TEepEeMEHHOM,
WJIU JIOTUYECKOTO BhIpakeHus. Beixon O nerekropa (ppoHTa ycTaHaBJIMBA-
€TCs B €JIJMHUILY B TOM CJIy4dae, €CJIM BXOJHOE 3HaUCHUE 0J10Ka U3MEHWIOCH
[0 CPAaBHEHUIO CO 3HAYEHUEM B MPEABIAYIIEM HUKJIIC, CAMHUYHOE 3HAYCHUE
coxpansiercs B TeueHne oaHoro nukna. R TRIG Beigaer eaunuily, koraa
HOJb Ha Bxojae cmensercs enunuiie, F TRIG BwhimaeT eauHuily, Koraa
€IMHUIIA HA BXOJI€ CMEHSIETCS HYJIEM.
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-4, CoDeSys - labl_program.pro* - [PLC_PRG (PRG-LD}] ;Iilll

% dafn Mpaeka Mpoekt BcrTaeuTe  AJononHeHwA  OHAaRH  OkHo  Cnpaeka _|ﬁ||1|
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1[PROGRAM PLC_PRG
= DonzvaRr
L) 0003 FEOOL;
0004  RT1:R_TRIG;
0005 FT1F_TRIG;
0006  C1: CTUD;
0oor| K INT;
D008[END_vAR
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Pucynok 16. [Iporpamma gemoHcTparus paboThl AETEKTOPOB (POHTOB
Y PEBEPCHUBHOTO CUETUHKA

Ilepemennbie A U B CBsi3aHbI C NUCKPETHBIMH BXOJIaMH TOYHO TakK
e, KaK B npenpiaymen 3agade. C nepBoro IUCKPETHOTO BXOAA 3HAUEHHUE
curHasia nojgaercsa Ha BxoJ O0noka R_TRIG, oOBsBIEHHOTO Kak MepeMeH-
Hast RT1, co Broporo — Ha F_TRIG, oObsaBieHHBIN, Kak TiepemenHas F71.
Brixon FT1 cBg3aH ¢ mepeMeHHOU F, koTopas jajnee rnojaaHa Ha Bxoa CD
(YMeHbIlIEHHE Ha equHuIly) cueTuuka. Beixoa R7I mojaaH HampsiMyro Ha
Bxoja CU (yBenuueHHe Ha eIUHUILY) cueTuuka. [lepemennas X, oObsiBiIeH-
Has, KaK I1eJIOe YMCJIO, CBsI3aHa CO CUETHBIM BBIXOJOM cueTunka CV. Bbi-
X0/ibl cOpoca cueruuka Ha HOJb (RESET) u 3arpy3ku B HErO0 HA4YaJIbHOTO
3HaueHus (LOAD) B JTaHHOM IpUMEpE HE UCIOJIB3YIOTCS U HA HUX MOJIaeT-
Csl JOTUYECKUU HOJIb — JIOTUYECKasi KOHCTaHTa «10xkb» — FALSE.
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-4, CoDeSys - lab1_program1_blocks.pro* - [PLC_PRG (PRG-LD)] ;Iilﬂ

gmaﬁn Mpaexa Mpoekt BcraeuTe  AononHeHnA  OHnafiH Ok Cnpaska _Iﬂlﬂ
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Pucynok 17. Ilporpamma gemMoHcTpanus paboThl IE€TEKTOPOB (PPOHTOB

[Tockonbky cueTurik CTUD ucnons3yercss He MOJHOCTBIO, IPU KOM-
MWISIIAA TaHHBIA NPUMEpP CTE€HEPUPYET OJIHO MPEeAYNpPEXKICHUE, HO, HE-
CMOTpsA Ha 3TO, IpUMEp paboTaeT HOpMaybHO. TecTupoBaHUE HpUMEpa
IIPOCTO: €CIIU NEPBBI cieBa TyMOJep NEPEBOAUTCS U3 HUKHETO MOJIOXKE-
HUSI B BEpXHEE, NEPEMEHHAsi X YBEIWYMBACTCS HA €AWHUILLY, €CIIU BTOPOU
ciieBa TymOJiep MEpPEBOAUTCS W3 BEPXHETO MOJIOKEHHUS B HUXKHEE, Tepe-
MeHHasi X yMeHbIaercs Ha eauHuity. Cineayer oOpaTuTh BHUMaHUE, YTO
JNETEKTOPBhl (PPOHTOB, CYETUUKU W TaMEphl HE SIBIAIOTCS 0a30BBIMU (TO
€CTh, HEMPEJICTABUMBIMU MPOCTHIMHU OINEpPaTOPaMH) MPOTPaMMHBIMU €U~
Hullamu. Bee dhyHKIMOHaIbHBIE OJI0OKM MOYKHO PEaIn30BaTh MPOTPAMMHO C
NOMOILIbI0 0a30BBIX omepanuii. B moka3aTenbcTBO 3TOrO COCTaBUM IPO-
rpaMMmy JjIsl TOTO K€ caMoro mpumepa 0e3 NpUMEHEHUS] CYETYUKOB U JIe-
TeKTOpOoB (poHTOB. [IporpamMmma nokazana Ha pucynke 17.
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Crout cka3atb 00 apupmerndeckux onepanusx. OHU pean30BaHbI
B BujJie ctaHjgapTHbix (yHkuuid ADD (cnoxenue) u SUB (Beiuntanue).
[Ipu 3HAYEHUH JIOTUYECKOW eTUHULIBI Ha BXoje EN 0ok padoTaeT, HE pa-
OoTaeT mpu JOTUYeCKOM HyJie Ha BXojie EN. Bo BCTpoeHHO# cripaBKe IpH-
BEJICH NIEPEUYEHb BCEX OIEpallrii, OCYIIECTBISEMbIX C TOMOIILIO CTaHIAPT-
HbIX QyHKIUH ¢ BXOJ0M EN.

Jletexktop (poHTA B ATOM MpUMEPE PEaTU30BaH CIEAYIOIUM o0pa-
30M: OOBSIBJICHBI JIBE JOMOJHUTEIbHBIE TIEPEMEHHBIC, 110 OJHOM Ha KaX-
JIbIN IETEKTUPYEMBIN CUTHAJ, B CAMOM KOHIIE MPOrpaMMBbl, MOCJIE€ UCIIOIb-
30BaHUsI TEKYIIUX 3HAYEHUW CUTHAJIOB, OHU COXPAHSIOTCS B OOBSABICHHBIE
NepeMeHHbIE, U 3HAUCHUS TIEPEMEHHBIX HCIOJB3YIOTCS B CJIEAYIOIEM 000-
pOTE LUKJIa TPOrpaMMbl KaK 3HAUYECHUS, COXPAHEHHBIE B MIPOIILIOM IlIare, u
TaK MPOUCXOAMUT KaKIbli LHKJI. [lepBble IBE CTPOKH MPOrpaMMbl MPE.-
CTaBJISIIOT COOOM MMEHHO JI€TeKTUPOBAHUE CUTHAJIA, €IUHOBPEMEHHYIO
MPOBEPKY €r0 3HAUYCHUS B MPOIIJIOM U HACTOSIIEM IIarax.

3anaua 2. anaBJIeHne OCBCIIICHUEM B KOMHATE

VYcroBue: ecTh KOMHATa, B IBEPU CTOAT JIBA JATUMKA PETHCTPALUKU TIepece-
YeHMs IMHUU: CHAPY>KU U BHYTPH KOMHaThI, oHU nojicoeuHensb k [TJIK. Takxke k
[JIK nozcoeMaeH BKITFOYATE b KOMHATHOTO OCBEIIEHMS, €CTh BO3MOYKHOCTh HC-
NOJIL30BaTh €UIe OAHY KHOMNKY. TpeOyercss cocTaBUTh Nporpammy, KOTopas
YIIPaBIISIET aBTOMATUYECKUM BKJIFOUEHHEM U BHIKJIFOUEHUEM CBETA B KOMHATE.

[Tporpamma, siBSIFOIIASICA PELLICHUEM 3a/1a4M NTOKa3aHa Ha pUCYHKeE 18.

Ecan dvenoBek BXOAMT B KOMHATY, TO OH NEPECEKAaeT CHayajga Ha-
PYKHBIN TaT4YUK, TOTOM BHYTPEHHUW, U B MOMEHT [IEPECEUCHUSI BHYTPEH-
HEro JaTYMKa BHEIIHHWI JAaTYUK YK€ PETUCTPUPYET MPUCYTCTBUE YETOBEKA
B nBepsx. I[Ipoiiecc Brixoaa M3 KOMHAThl OTHOCUTENIBHO JATYUKOB MPOUC-
XOJIUT TaK K€, TOJIBKO JATYUKU CJIeyeT MOMEHITh MecTaMH. Takum oOpa-
30M, MO MepeaHeMy (PPOHTY OAHOTO JaT4YMKa B COYETAaHUU C YyxKe cpado-
TaBIIUM JIPYTUM TOJIyYUM KOPOTKHM UMIYJIbC, 0003HAYAIOITUN BXO/, WU
BBIXO/Jl OJTHOTO 4esoBeka. Jlanee TpeOyercsa peanu3oBaTh CUYET JIFOACH, 3TO
MO>KHO CJI€JIaTh C IOMOILBIO PEBEPCUBHOIO CUETUHKA. TaKKe, eclii 3Haye-
HUE CYETYMKA OOJIbIIe, WUIH PABHO 1, ClieTyeT BKIIOUUTH CBET, €CJIM HET, TO
BBIKJIIOUUTh. [IpenmnosioxkuM, 4TO BO3MOKHA CHUTYalMsl, KOTJa YEJIOBEK,
HAXoJIACh B KOMHATE, MOXET BBIMTH U3 HEE HE Yepe3 ABEPh, a, HAIIPUMED,
BBITIPLITHYTh B OKHO. TOrjia CBET OCTAHETCSl TOPETh U B TOM Clly4ae, €CIu
BCE BBIIUIU. [[711 3TOr0 CTOUT HUCIHOJIB30BaTh KHOIKY MPUHYIUTEIHHOTO
ralieHusl CBETa, KOTOPYIO CIIEyeT PACHOJIOKUTh C HAPYKHOH CTOPOHBI
JIBEpU, KHOMIKY COEJIMHUTH CO COPOCOM CUETUHKA.
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4 Lodbesys - labz_blocks.pro® - [FLC_FitG (PRG-LD)]

=18]x
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el e = = A T o N e = e T e = k= = [ |
Al ROGRAM PLC_PiG
- 0021AR
L8] PLC_PRG [PRG) OUTER_SEMSOR AT %040 0: DOOL
INMER_SEMEDR AT %101 1 BOOL;
RESET_BUTTON AT %140 2 BOOL;
LIGHT AT %0041 0. BOOL,
EMTER, QUIT: BOOL:
TR INT;
RT1, RTE R_TRIG,
T CTUD;
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Pucynok 18. Pemenue 3a1aun 06 aBTOMaTHYECKOM BKIIFOUEHUHU CBETA,
C/IeJIaHHOE C MTOMOIIBIO TUITOBBIX (DYHKIIMOHATIBHBIX OJIOKOB

IIpuBeneM Ha3HaU€HUE NIEPEMEHHBIX.

OUTER SENSOR wu IN-

NER _SENSOR — niepeMeHHbI€, CBA3aHHbIE C BHYTPEHHUM U HApPYXKHBIM JaT-
YUKOM IIEPECEUCHNUS JIMHUU. Y CTAaHABIMBAIOTCA, ECIIH JIMHUS MIEpeceyeHa Io-
CTOPOHHMM OOBEKTOM M COpPACHIBAIOTCS, €CJIM TiepeceueHus: HeT. RE-
SET BUTTON xnonka ramenus csera. QUIT v ENTER — BHYTpEeHHUE Tie-
PEMEHHBIC, YCTAHABIMBAIOIIUECS B €IUHUIYY B MOMEHTHI COOTBETCTBEHHO
BBIXOJIa U3 KOMHAThI U BXoja B Hee. LIGHT — nepeMeHHasi, CBA3aHHAs C peie
BKIIFOUEHHUS cBeTa, CTR — mepeMeHHas CYETUYHKA BOILIEAIINX B KOMHATY.

24



& Lodkesys - labe_discrete pro® - [PLC_PRG (PRG-LOY]
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Pucynok 19. Pemenue 3a1aun 006 aBTOMaTH4eCKOM BKIIIOUYEHHH CBETa,
caenaHHoe 0e3 TUNOBBIX (DYHKIIMOHATIBHBIX OJIOKOB

Ha pucynke 19 nzo0paxkeHO pellieHue TOM K€ 3ajaud, HO 0e3 mpu-
MEHEHHUSI TUTIOBBIX ()YHKIIMOHAIBHBIX OJIOKOB.

Ilepemennbie IS/ w OS] XpaHAT 3HA4Y€HUs NEPEMEHHBIX [N-
NER SENSOR v OUTER SENSOR 3a npenpinymunii ukit. @yuknusa GT —
CpaBHEHHUE JBYX YHCEN Ha BXOJIE, U, €CIIU «BEpPXHEE» OOJIbIIE, UeM «HUXK-
Hee», (QYHKIMS Bo3BpamiaeT jgoruyeckyro eaunuily. MOVE — nepechuika
3HadeHMs. CleBa yKas3pIBaeTCs €r0 HCTOYHHUK, a CIIpaBa — MPUEMHUK, 3Ha-
YeHHUE MOXKET OBITH JIF0OOTO THIA, IEPEeMEHHBIC HCTOYHHNKA M TIPUEMHUKA
JOJDKHBI OBITH OJTHOTO M TOTO K€, WM COBMECTHMBIX THIOB. [lompobOHee
PO COBMECTHMOCTH THIIOB MOYKHO y3HATh W3 JIEKITMOHHOTO MaTepHaa.
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3amaua 3. [IporpaMmMHbIi reHepaTOpP NePUOAUIECKUX HMILYJIbCOB

Coznmare nporpaMMHBIA TEHEPATOP MPSIMOYTOIBHBIX HUMITYJIECOB C IO-
CTOSIHHOW CKBKHOCTBIO U 33/1aBAEMBIM TIEPHUOJIOM, UCTIOIB30BaTh TAMMEDBI.

-4 CoDeSys - {Untitled)* - [PLC_PRG (PRG-LD}] =8|
% ®ain Mpaeka [MposkT BoTaevTe  JONONHEHHMA OHNaRH  Okdo  Cnpaska ;Iilil
2|8 B @) Bles (S50 & |F(B (] MR -] E[E] awfiele] olole] S/8(8@8 /|5
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PROGRAM PLC_PRG

ST D00ZvaR
| D003 AAT %CH1.0: BOOL,

oood| B, ¢ BOGL;
oooE  T1TON;
oooE T2 TOMN;
0007|END_vAR
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Pucynok 20. IIporpamma renepatopa npsiMOyTOJIbHBIX HMITYJICOB Ha sA3bike LD

Takas mporpamma reHeparopa OyJleT UCIOJIb30BaHa U B APYrUX Ja-
O0oparopHbIx padborax. PaboTa TalimMepa omucaHa BO BCTPOCHHOH CIpaBKe
CoDeSys.

Bremnuii Bua mnporpammbl nokazaH Ha pucyHke 20. ITpunnun
(GyHKIIMOHUPOBAHUS T'€HEpaTOpa MPUBENICH HIKE.

JlommycTuM, HEMOCPEICTBEHHO MOCJE MEPBOTO 3aIllyCcKa MpOorpaMMbl,
nepemeHHble B 1 C paBHbI JOTUYECKOMY HYJIIO, B pe3yibTaTte Taiimep T1
HE 3amyckaercs, a taiimep T2 — 3amyckaercs, Tak Kak Ha €ro BXOJ€ HaxXo-
JUTCST MTHBEPTUPOBaHHas nepeMeHHass C, KOTOPOW TailMep MO MUCTECYCHUHU
BpPEMEHH Tepeiai 3HaYCHUE JTJOTHISCKON eUHUIIBI.
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ITocne 3amanHoro BpemeHu (Ha Ttaiimepe T2 B JaHHOM IIpuMepe Bpe-
Ms paBHO | CeK.) yCTaHaBIMBAETCS B €IMHMILY IEpEMEHHAs B, cTosmas Ha
BbIXOJIe TaMepa T2, mpu 3toM 3amyckaercs taimep T1. Taiimep T1 gepes
3alaHHOE BpeMs (Toxke | cek.) BBIAACT Ha BBIXOAE JIOTMYECKYIO €IUHUILY,
KoTopas Oynet npucBoeHa nepemennoi C. [Ipu atom taiimep T2 nepecra-
€T JIep’KaTh HA BBIXOJE JOIMYECKYIO €UHUILY, U HOJIb Cpa3y Ke 3aIllUChIBa-
€TCs B IEPEMEHHYIO B, IIPU 3TOM BBIKJIFOYAETCS U MEPBBIMA TaMEp, TaK KaK
C €ro BXOJa MponajaeTr Jorudyeckas eIuHulla, B BUjIe nepeMeHHon B. I1o-
CJIe BBIKIJIFOUEHHMSI IIEpBOIo TaiiMepa nepeMeHHass C cOpachIBaeTCs U CHOBA
3amyckaercs taumep T2, Ha BXOAE€ KOTOPOTO MOSBISETCS JIOTUYECKAS €IU-
HUIIA B BUJI€ UHBEPTUPOBaHHOU nepemeHHon C. [{uki noBTopsieTcs.

Tpetbst cTpoka nmporpaMMbl MpeHa3HAYeHA TOJIBKO JJI TOTO, YTOOBI
BBIBOJIMTH 3HAUYCHUE IIEPEMEHHON HA TUCKPETHBIN BBIXO.

ITocie 3amycka mporpaMmbl MOXHO YBHUJETH, KOrJa KOHTPOJUIED
MOAKIIFOYEH K KOMIBIOTEPY, 4TO nepeMeHHass C HE MEHSET CBOMX 3Haye-
HUH, a IepeMeHHas B — epruoiNYecKu yCTaHaBIUBAETCS U COpachIBaeTCs,
TaK KakK, yCTaHOBKAa M cOpoc mepeMeHHOW C MpPOUCXOJHUT C MHTEPBAIOM
BPEMEHHU B OJIMH IIUKJI, & yCTAaHOBKA U cOpPOC NMEPEMEHHON B — ¢ 3ajaHHBbI-
MH IIPOMEKYTKAMHU BPEMEHH.
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JlabopaTopHas padora Ne3
OCHOBHBIE BO3SMOKHOCTH A3BIKOB ST, CFC U FBD

OcoOennocTu mocrpoenus nporpamm Ha si3sikax ST, CFC u FBD

Leab padoTbl: OCBOUTH OCHOBHBIE MPUEMBI IPOTPAMMHUPOBAHUS HA
OCHOBHBIX MOK-s13bIKax.

JIrobast cuctemMa MPOMBIIUIEHHOTO MPOrpaMMHPOBAHUS TOCTPOCHA
TaK, 4TO JIFOOYI0 MPOrpaMMHYI0 eauHully, co3gannyto mis [1JIK ¢ ee mo-
MOIIIbI0O MOKHO 3amucaTh Ha JIOOOM si3blke cTtanaapTta MOK, u pasHuia
COCTOUT JIMIIIb B YJIOOCTBE €€ IPOUYTEHUS.

Kaxnapiil sa3p1k mporpaMmupoBanus cranaapra MOK mogxonurt mist
OMpeNeNIeHHOro Kpyra 3agad. f3pik LD, 3HAKOMCTBO € KOTOPBIM HMEJO
MECTO Ha MPEIbIAYIIMX Ja00OpaTOpHBIX padoTax, SABISSCH Hanbojee Mmpo-
CTBIM JIJI1 TIOHUMAaHUs, B TO K€ BPEMs MIPUMEHUM JJIsI Y3KOTO Kpyra 3aja4
MaIlIMHHOW JIOTUKHU U MPOCTOT0 TUCKPETHOTO YIPABJIEHUS, B TO BpeMsl, KaK
OpraHU30BaTh BBIYMCIICHUS C €0 MOMOIIBIO HE MPECTABISIETCS OCOOCHHO
YAOOHBIM.

A3bik ST MoX0% Ha MHOTHE NOMYJISIPHBIE SI3bIKK TPOTPAMMUPOBAHHUS
BBICOKOTO ypoBHS, Takue, kak BASIC, nnu Pascal. B s3p1ke uMeroTcs Bce
CTaHAAPTHBIE CTPYKTYpPbI, HEOOXOAUMBIE TPOrPAMMHUCTY: YCIOBHS U IHK-
ael. Ha HemM ynoOHO OopraHM30BBIBATh BBIUMUCIEHUS, 00pPaOOTKY CTPOK, HO
CJIO’KHBI€ JIOTUUECKHWE KOHCTPYKIIMM Ha HEM BBIVISIAT Topa3fo Oosiee
TPOMO3JIKO U HEMOHATHO, yeM Ha LD. Takxke, ecium Hy»KHO Omucarb Ha
sa3bIK€ ST HEKOTOPYIO CTPYKTYpPY, XOPOILIO MPEICTABUMYIO B BUJIE CXEMBI,
COCTOSIIIEN 13 OJIOKOB, COEJIMHEHHBIX JIMHUSIMU, TO JIETKOCTh MIPOYTCHUS U
HATJISITHOCTh TAaKOTO OMHUCAHMS TakyKe OyIeT HEBBICOKA.

S3p1ik CFC — monHoCThIO TpaduecKuid, B HEM O4Y€Hb yI00HO OMepu-
poBaTh ¢ GyHKIMOHAIBHBIMU Ojokamu. [IpunoskeHusi, KOTOpble MpecTa-
BUMBI B BUJIE CXEM M COCTOST U3 (DYHKIIMOHAJIBbHBIX OJIOKOB, BBITJISISAT B
TaKOW CHCTEME HAIrJISHO W MHTYUTHUBHO TMOHSATHBI, HO TaKXe, CIIOXKHbIE
BBIYUCIICHUS] C OOJBIIMM KOJIMYECTBOM 3JIEMEHTAPHBIX JACHCTBUI MPUBO-
AT K OBICTPOMY pa3pacTaHUIO «COOMPAEMOUN CXEMBI», YMEHBIICHUIO
yA00CTBa €€ MPOUTEHUS U YMEHbIIIEHUIO () PEKTUBHOCTH JAHHOTO TIpUME-
HEHHUs si3bIka. HecMOTpst Ha TO, YTO SI3BIK HE ABJSETCS CTAHAAPTHBIM SI3bI-
koM cucteMbl MOK, mpu pemieHun 3amad, sl KOTOPBIX XapaKTEPHBI
«CXEMOTEXHUYECKHE MPENCTABICHUS JAHHBIX OH IPUMEHSIETCS JOBOJIBHO
yacTo. Enie aBe ocoOeHHOCTh ero peanuzainuu B cuctreme CoDeSys — aB-
TOMaTUYECKasi TPACCHUPOBKA CBSI3€M MEXay OJIOKaMHU CXEMbl U BO3MOXK-
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HOCTh OOpaOOTKH OOpaTHBIX CBS3€H BHYTPU CXEMBI (C 3aJepKKON Ha
nuki). Takxke Ha si3pike CFC CI0KHO YMpaBisiTh MOPSJIKOM BBITIOTHEHUS
byHKIUN 1 QYHKIIMOHATBHBIX OJIOKOB, TaK KaK B CiIydyae YCTPOMCTBA, COO-
PAHHOTO MO CXEME€ M HEMPEPHIBHO pabOTaIOIIEro, OYepeHOCTh PaOOThHI
KaXJIOTO 0JI0Ka OTCYTCTBYET, KaK MOHSATHUE: YNPABIATH AITOPUTMHYECKOM
MOCJIEIOBATENIbHOCTHIO BBIMIOJHEHUSI OJIOKOB MOYKHO MOCPEJICTBOM CBSI3€il
(cBsi3aHHBIE OJIOKM HCTIOJHSIOTCS OT BXOJa K BBIXOAY BCEH IIEMH), pa3HO-
BUJIHOCTHIO TAKOTO YMPABJICHUS SBISETCS YCIOBHOE YIPAaBJIECHUE BBIMOJ-
HeHHEM (YHKIMOHAJIBHBIX OJIOKOB ¢ momolbio curHasioB EN u ENO, xo-
TOPbIE MOXHO JI00AaBUTH K JIFOOOMY OJIOKY C TOMOIIbIO KHOMKHA Ha MaHEeIu
WHCTPYMEHTOB TOJI TJIaBHBIM MEHIO, 00 3TOM MOAPOOHEE B CIEIYIOIIUX
paboTax, XOTs 3TO YK€ MPUMEHSIIOCH B si3bike LD (cM. pucyHok 19).

4, CoDesys - lab3_cfc.pro - [PLC_PRG (PRG-CFC)] ==

By Dadin Mpaeka MPoSKkT BeTaska AONOAHEHMA OHNAAH  OKHO  Chpaeka 18]
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0001|PROGRAM PLC_PRG
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----- [ PLC_PRG [PRG) OUTER_SEMSOR AT%[0.0: BOOL;
IMNER_SEMNSOR AT %[0.1: BOOL;
RESET_BUTTOM AT %[:0.2: BOOL,
LIGHT AT % Qx1.0: BOOL,
CTR:INT,
RT1, RT2: R_TRIG;
0008 CT1: CTUD;
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Pucynok 21. Pemenue 3aiaun 06 aBToMaTndeckoM BKIItoueHHH cBeTa Ha si3bike CFC
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Azeik FBD saBnsiercst mpomexytounsiM mexay LD m CFC. Cxema
pa3ouBaeTcss Ha CMBICTOBBIE (PPArMEeHThI, KaXAbli U3 KOTOPHIX MTOMEIIAET-
Csl B CTPOKY, BBINJISAIIYIO0 HanmogoOue cTpoku si3bika LD, npu 3TOM B3a-
UMHOE pacroiiokeHue 0JI0KoB He Tak cBoOoAHO, kak B CFC. B otnuume ot
s3pika CFC, maHHBIN S3bIK NPUHAT KaK cTaHaapT. Ero MoXHO paccMartpu-
BaTh KakK IMOMNBITKY OOBEIWHUTH ONPEEICHHOCTh OUEPETHOCTH BBIMIOTHE-
HUS ONEPATOpPOB, npucymyro 36Ky LD ¢ HarmsaHocThio CFC. A3bIK Maio
MPUMEHUM, IPUMEHSIETCS B OTCYTCTBUE si3bIKa, Tog00HOro CFC Ha apyrux
cucrtemax. S3pik FBD 6onee nonynsipen cpeau [IJIK Siemens, B yacTHo-
ctu Siemens S7-300 B cpene Step 7 MicroWin.

Pemenne na si3sbikax ST, CFC u FBD
3a/1a4M 00 yIIPaBJICHMU BKJIIOYEHHUEM CBeTa

Pemienue ogHoOM M3 3ajay mpeablaylield JadopaTtopHON pabOThl Ha
a3pike CFC npencraBneno Ha pucyHke 21.

-4, CoDeSys - lab3_fbd.pro - [PLC_PRG (PRG-FBD}] = | = Iﬂ
ﬁmaﬁn Mpaexa MpoekT BoTaekTe JAononHeHHA OHnaiH  OkHo  Cnpaeka _|ﬁ||1|
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0001[PROGRAM FLC_PRG
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----- [} PLC_PRG [PRG) OUTER_SENSOR AT%I:0.0: BOOL;
INNER_SENSOR AT %401 BOOL;
RESET_BUTTORM AT %Ix0.2: BOOL;
LIGHT AT %341.0: BOOL,
ENTER, QUIT: BOOL;
CTR: INT;
RT1, RTZ: R_TRIG,
CT1: CTUD;
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Pucynok 22. Pemenue 3amaun 06 aBTOMaTHYECKOM BKJIFOUEHUHU CBETA
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BuaHo, 4to mporpammMa 3aHMMaeT MaJl0 MECTa, BCE MPEACTaBICHUS
KOMMAaKTHBI U MOHATHBI. Buansl getektopsl ppontoB RT1 u RT2, noruue-
CKHE DJIEMEHTHI M OJIOK JBYHAIIPABICHHOTO CYETYMKA, K KOTOPOMY MpH-
COEIMHEHBI YIIPABISAIONINE CUTHAIBL. B BepxHel yacTu sKkpaHa 0O0bsIBICHBI
BCE TMEpPEMEHHbIC, JISI UX OOBSIBICHUS HCIOIb3YIOTCS KOHCTPYKIIUMHU, HUC-
MOJIB3YIOIIUE CUHTAKCHUC sI3bIKa ST.

IIporpamma Ha s3pike FBD i pemieHus TOM K€ caMOM 3aadud
IpeicTaBleHa Ha pucyHke 22. [Ipu Toil e KOMIAKTHOCTH IMPEICTaBICHUS
uHpopMaluu BUJHO, B KaKOW MOCJIEAOBATEIbHOCTU HCIOJIHSAETCS MpO-
rpamMa. Ho HarnsiiHOCTh CTPYKTYpHI YMEHbIIIEHA, U TPeOyeTCsl TOMOTHU-
TEJIbHOE BPEMs, YTOOBI MOHSTH, KakuM o0pa3zoM k cuetyuky CT1 monakiro-
YEHBbI BBIXOJbI JJOTHUYECKUX AJIEMEHTOB, B TO BpeMs, KaKk B IPOrpaMMe Ha
CFC B npuHuune oTcyTcTBYeT Hyk/1a B nepeMeHHblx QUIT u ENTER.

-4 CoDesys - (Untitled)* - [PLC_PRG {PRG-5T}] =S|
% tharin Mpaeka [Mpoekt BcTaewTe fononHeHka OHnafiH  OkHo  Cnpaeka -Iﬁllll
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CrapT DO[PROGRAM PLG_PRG

=] n00ZvAR

--[2] PLC_PRG [PRG) 0003  OUTER_SENSOR ATSI0 BOOL,
0004 INNER_SENSOR AT %[0.1: BOOL;
0005 RESET_BUTTON AT %10.2: BOOL;
OO0 LIGHT AT %Ci1 0: BOOL;
D007  ENTER, QUIT: BOOL,
000 CTR: INT;
0009 RT1, RTZ R_TRIG;

CT1: CTUD;

END_VAR
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Pucynok 23. Pemenue Ha s3pike ST 3a1aun 06 aBTOMaTHYECKOM
yIpaBJIECHUU BKIIOYECHHUEM CBETA
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Ecam ckoMnuivpoBaTh U 3alyCTUTh JIBE 3THX MPOrPAMMBbl, PE3yJib-
TaT UX padoThl OyAET AOCOIIOTHO OJIMHAKOB.

IIporpamma nHa ST mpexncraBnena Ha pucyHke 23. Ha camom nene,
JaHHas IIporpamMma He SIBJIAETCSI XOPOIIMM IIPUMEPOM JIEMOHCTpALUU BO3-
MOXHOCTEH A3pika ST B IUlaHE OpraHu3alMM MPOTPaMMbI, HO Ha 3TOM
pUMEpE MOKAa3aHO, YTO, C OJHOW CTOPOHBI, HATJSAIHOCTh 3a7ad, OIMHUCHI-
BAEMBIX CXEMaMU TEKCTOBBIM SI3bIKOM, OINHCBIBAIOIINM MOCIEA0BATEIBHO-
CTU JEWCTBUM, HEBBICOKA, a, C JIPYroll CTOPOHBI, BO3MOXHOCTh BBI30Ba
¢yHkimoHanbHbIX 6;10k0B B ST nMeercs u MOXKET OBbITh 3amucaHa JI0CTa-
TOYHO aKKypaTHO, O3TOMY H30erarh (PyHKIMOHAIBHBIX OJIOKOB MPU MPO-
rpaMmMupoBaHur Ha ST He CTOMT. DTO HE MOCIETHUN CIydall UCIOIb30Ba-
HUS (PYHKITMOHAIBHBIX OJIOKOB C S3bIKOM ST.

-4 CoDesys - (Untitled)* - [PLC_PRG (PRG-5T}] M =S|
% Marin Mpaeka [poekT BcTaewTe AononHeHka OHnakd OkHo  Cnpaska _|5|5|

2l=|8| BelaEls B
a pery Juf] o] QUTER_SEMSOR (%[X0.0) =
00U

""" FLC_PRG [PRG) 0003 RESET__BUTI'ON (%[+0.2) = [FEes]=
0004 FALSE

=]
=
=
[

=
=
=
]

=
=
=
o

=
=
=

=
=
=
=]

RT1{CLK = OUTER_SENSOR, @ == QUIT);
QUIT = QUIT AND INNER_SENSOR;

OUTER_SENSOR =

RT2(CLK = INMER_SEMSOR); INMER_SEMNS0OR = [JRIRS=
EMTER = RT2.0 AND OUTER_SEMNSOR; oS

CT1{CU = ENTER, CD = QUIT, RESET = RESET_BUTT(| ENTER = [JHlRs]S
LIGHT:=CT1.QL); LIGHT = [Fame1s
CTR=CT1.CV; CTR=10

0011

=
=
=
=

=
=
=
n

=
=
=
=]

=
=
=
~1

=
=
=
oo

=
=
=
=}

=
=
(=}
=]}

(=1
=1
(]

=
=
[
]

=
=
[
]

=
=
(]
E

=
=
b
i

=
=
(=]
[=;]

=
=
b2
1

=
=
b2
o

=
=
(=)
=}

=
=
[}
=]

=
=
[

JEI =B |

K1 | 3| KN [v]
[ |Erp.: 10, Crons.: 1 [DHABAH: localhost via Tepdp_ [3MU1T [Z8MYWEHD [TO [#WEC [3aM [AFOC

Pucynox 24. DkpaH ¢ nporpaMMoii Ha s3bike ST npy MOAKIIOYEHHOM K CUCTEME
KOHTPOJIJIEPE U 3aIlyIIEHHON ITporpaMme
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OTtnamouynbie BU3YyaJbHBIE BO3MOYKHOCTH Tpad)UUeCKHX SI3bIKOB Ha-
TJISITHBI, ¥ WX JIETKO MCIOJB30BaTh B MPOIECCE MCTIOMHEHUS MPOTPaMMBbI
Ha KOHTPOJIJIEPE, MOAKIIOUYEHHOM K KOMIBIOTEPY C 3aIlyIICHHOW Cperou
pa3pabotku «CoDeSys». TekcToBble s3BIKM 00JIe€ HEYJIOOHBI B IIJIaHE
OTOOpaKEHHS 3HAYEHUU TEPEMEHHBIX B PEaIbHOM BPEMEHH, HO B Cpejie
«CoDeSys» Takasi BO3MOXKHOCTb €CTh, M €€ peaju3aliys MoKa3aHa Ha pH-
cynke 24. Ilone ¢ TeKCTOM MporpaMMbl pa3JieisieTcsi BEpTUKAIBHO Ha JIBE
9acTH, MPU 3TOM B JIEBOH YacTH OTOOpa)kaeTcs TEKCT, a B TIPaBOM — s
KaKJIOM CTPOKH TEKCTa TIEPEMEHHBIC, BCTPEUAIOIINECS B TEKCTE U UX 3Ha-
yeHusi. COCTOSIHUE JIOTMYECKOT0 HYJISI 0003HavaeTcsi OelnbiMu OyKBaMu Ha
yepHOM (DOHE, a TOTHIECKON STUHMITBI — OETIBIMU OyKBaMU Ha CHTHEM.
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JlabopaTopHas padora Ne4
ITPOI'PAMMHBIE EJIMHUILIBI: ®YHKINN,
IMPOI'PAMMBbI 1 ®YHKIIMOHAJIBHBIE BJIOKH, CO3JAHUE
CTPYKTYPbBI ITPUIOKEHUSA

Crpykrypa npuiioxxenuii B cpeae «CoDeSys»

Hear padoThl: HayyuTbcsi pabOTaTh CO CIIOXKHBIMU MPOEKTaAMU M
ncnoiib3oBaTh POU miist UX CTpyKTypUPOBaHMUS.

Yewm Oosbllie 00b€M TEKCTa MPOTPaMMBI, TEM TpyIHEE MOHSTh, KaK
oH pabotaet. [IoTpeOHOCTh B CTPYKTYPUPOBAHUH MOSIBUIIACH CPa3y Ke, Kak
TOJIBKO CTaJIU MOSBIATHCS 00bEMHBIE TIPOrPAMMHBIE TPOEKTHI. Tak mosBu-
JUCH S3BIKM TMPOTPaMMHUPOBAHUS C BO3MOXKHOCTBIO CTPYKTYPHUPOBAHMUS
nporpamMmel. B s3bikax ctangapra MOK Takue BO3MOXKHOCTH TaKKe €CTh.
[IporpaMMHBIi TPOEKT COCTOUT M3 OTMEIBHBIX IPOTrPAMMHBIX €IHHHMII, KO-
Topble Ha3biBatoTcsl POU — program organization unit — OJIOK JJi11 OpraHu-
3anuu nporpamMmbl. POU ObIBatOT Tpex TUIOB — QYHKIUHU, (DYHKIIMOHATb-
HbIe OJIOKU U TPOTPaMMBI.

@yukyuu BO3BPAILAIOT OJHO 3HAYCHHE, B KaueCTBE BXOJHBIX IMapa-
METPOB MOTYT MUMETh HECKOJBKO 3HAUYEHHM, U T€ MEPEMEHHBIE, KOTOPhIE
UCIIOJIB3YIOTCS BHYTPU (DYHKIIMHU, COXPAHSIOT CBOM 3HAYEHHUS TOJBKO B
IpoIlecce BBITIOJIHCHUS (DYHKIIMW, WHBIMH CIIOBAMH, (DVHKYUS dicugem
MOJIbKO NOKA BbINOIHAEMCAL.

DyukyuonanrbHvle O10KU (HAKTUUECKH SBISIOTCS OOBEAMHEHHEM
IPOTrPaMMHOTO KOJIa M TPYIIIbI BXOJHBIX W BBIXOJHBIX MEepeMeHHbIX. [le-
peMeHHbIe (PYHKIIMOHATBHOTO OJI0Ka HE TePSIOT CBOU 3HAYEHUS BCE BpeMs
UCIIOJIHEHUSI MpOTrpaMMbl. Y (YHKIIMOHAIBHOTO OJIOKa MOXXET OBbITh He-
CKOJIbKO BXOJIHBIX M HECKOJIbKO BBIXOJHBIX MapameTpoB. OH 00BsABIAETCS
KaK MepeMeHHas, mpu 3ToM Ha3BaHue POU dakTtuueckuw sBISETCS «TH-
nom» (yHKIIMOHAJIBLHOTO OJIOKa, a UMEHAa NEPEMEHHBIX, OOBSBICHHBIX C
TUM THUIIOM SIBIISTFOTCSI UMEHAMH 3K3EMIUISIPOB JAHHOTO THIA (DYHKIHO-
HaJBbHOrO OJIOKA; Y KaXKJIOr0 3K3eMIUIsipa CBOM HA0Op 3HAYEHUM MEepeMEH-
HBIX, K HUIM MOKHO OOpamiaThCs W3 MpOrpaMMbl, 0003Ha4asi cHavyaia uMsl
O5oKa, a jganee, yepes TOUKy, UMsI BHYTpEeHHEN nepeMeHHoi 6moka. OyHk-
[IMOHAJIbHBIE OJIOKH OBLIU YK€ HCIOIb30BaHbl paHee, HAMPUMEpP CUETUHK
CT1 tuma CTUD (cMm. pucynok 22). Takxke, oOpalleHre K MepEeMEHHbIM
(GyHKIIMOHAILHOTO 0JI0Ka MOXHO YBHACTh B TEKCTE ITPOTrpaMMBbl Ha PUCYH-
ke 23.
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llpocpammel peaKO MCHOJIB3YIOTCS BO MHOKECTBEHHOM uucie. Ko-
rJa CO34aeTCs MPOEKT, CO3MAETCs OHA IIPOrpaMMa, KOTOpast UCIIOJIHSAETCS
o ymon4anuto, ona Haszbieaercss PLC PRG, ato nmeno mecro emie B niep-
BOH J1abopaTtopHoil paboTe. TeM He MeHee, KOorja KOHTPOJUIEp OJTHOBpe-
MEHHO PELIAET HECKOJIBKO PA3JIMYHBIX MO CMBICIY 3a7ad, UMEET CMBICII
CO3/1aTh HECKOJIKO MpOorpaMm, KoTophie OyayT BeI3biBaThcs n3 PLC PRG,
IIPY 3TOM OCHOBHAasI IIporpaMMa MOXKET He HECTH HUKaKUX (YHKIIUH, Kpo-
M€ BBI30BA APYTHX IMPOrpaMM, a MEXKJY BBI3BIBAEMBIMU ITPOTpaMMaMU
Pa3’eNUTh PeIIacMbIe KOHTPOJUIEPOM 3aJa4H.

Y nporpamMMmbl HET BXOJIOB U BBIXOJIOB, BCE MIEPEMEHHBIE MPOTPAMMBI
— ee BHyTpeHHUE. /[ oOMeHa JaHHBIMH MEXKIy MPOrpaMMaMH B TIPOEKTE
cucteMbl CoDeSys MOXKHO co37aBaTh II00aTbHbIE IEPEMEHHBIC.

IIpyMep NpoOeKTHPOBAHUSA CTPYKTYPbI IPUJIOKEHUS
U ero peajau3anum

UTtoObl MOHSTH, KaK MOPABUJIBHO MOJIETUTh 3ajlady Ha (QyHKIIUH,
(GyHKIIMOHATbHBIE OJOKHW U MPOrpamMMBbl, CIEAYET OMHcaTh Mpesroiarae-
MO€ €€ pellieHre CHavajga ¢ MaKCUMallbHBIM 00001IeHreM, a 3aTeM Bcé 0o-
nee u 6osee aeranbHO. [Ipoananusupyem perieHue 3aiaun.

3agava. C yeTbIpeX KOHBEMEPOB C HEHAMHOIO OTJIMYAIOIIECHCS CKO-
POCTBIO CXOAAT MOAIMMIHUKU. Pa3nuune B CKOpOCTH 00YCIOBIEHO OCO-
OCHHOCTSIMU KOHBeWepoB. [1oMUIMTHUKN 0JIMHAKOBOTO KAa4ecTBa, C OJIUHA-
KOBBIMH XapaKTEpUCTUKAMHU. 3ajJladya — MOJACYUTATh UX BCe. KOHIIEBOW BbI-
KJIF0YaTeNb JJisl (PUKCAUKM MPOXOKACHUS MOJIIUITHUKA Yepe3 OINpe/IeeH-
HOE CEYCHME KOHBEHEpA UMEETCS Ha KaXKJIOM KOHBerepe. Takxke moAIuII-
HUKH Ha KOHBEHEpEe MOTYT BHIOPAKOBBIBATHCSA. ITO MPOUCXOAUT IO MECTa
UX MOJCYETA, IPU 3TOM IMOJIINIHUK CHUMAETCsI ¢ KOHBEWEpPa, ero MeCcTo
HUYEM He 3aHuMaeTcs. TpebyeTcs HamucaTh NporpaMmy, MOJIETUPYIONIYIO
KOHBEHep ¢ BHIOPAKOBKOW U OCYIIECTBIISIFOILYIO MOJICYET MO IITUITHUKOB.

AHanm3upyeM CTPYKTypy penieHus. Yto goibkHO ObITH? YeThipe
KoHBeMepa. CueTunk, CYMMUPYIOIIUK BCE YEThIpe KomuecTBa. HyxHo jn
CUMTATh KOJMYECTBA MO KaxJI0My KoHBeWepy? UToObl OTBETUTH Ha IO-
CIEOHUMN BOIIPOC, OTBETUM Ha APYrou Bompoc: «Kak cuumTaroTcs moaIuIi-
HUKH Ha KOHBeWepe?» YCTaHOBJIEH JTaTYMK, KOTOPBIM cpabaThiBaeT MpH
MPOXOXKJICHUH MOJAIINITHUKA YE€Pe3 HEKOTOPOE CEUEHHE, HampuMep, napa
($hOTOIaTYNK-UCTOYHUK CBETA.
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JlaTuuK naet AUCKPETHBIA UMITYJIbC. ECIIN JJOTHYECKH CII0KUTH BCE YETHIPE
CUTHAaja, TO MOYKET MOJIYYUTHCS, YTO JABA UMITYJIbCA, IIOCTYIIUBIINE B OJUH
MOMEHT BpPEMEHH, COBMNAIYT, U (DAKTUYECKU MOJYYUTCA OJUH HMITYJIbC,
KOTOPBIA MPUBEIET K TOMY, YTO HECKOJIBKO IMOJIIMITHUKOB MOCUYUTAIOTCS
Kak ofguH. Takum 00pa3oMm, HY>KHO HAKOMUTEIBHO CUUTAThH MOIIITUITHUKH
Ha Ka)XXJIOM KOHBEWEpE, 3aTEM CKJIAIbIBAaTh BCE PE3YJIbTAThI, NIOIYyYas MpPU
OTOM JAEUCTBUTEIIBHYIO CYMMY HAKONMUBIIMXCS MOAIIMITHUKOB HA MOMEHT
e€ (cymmbl) nojicuera. MHOTOKpPATHBIN MOJICYET CYMMBbI TTO3BOJIUT CYJIUTh
O TOM, KaK KOJMYECTBO MOAIIMIIHUKOB yBeJINYUBaeTcsa. bonee Toro, Mox-
HO OyJeT y3HaTh JOJII0 KaXJ0W KOHBEWEpPHOW JIMHUU B IPOU3BOJICTBE
MOAIINITHUKOB.

Wrax, nepeuncrsiem OJIOKU TOUHEE:

—  YeTbIpe KOHBElepa ¢ BEIOPAKOBKOM, OTIIMYAIOIIHECS TOIBKO CKOPOCTHIO;

— YEThIPE CYETUYMKA, CUUTAIOIIUX NOAIIUITHUKH;

—  UTOTOBBIM CYMMAaTOp, KOTOPBIN B KaXblii MOMEHT I1IOKa3bIBAET
CYMMY BCEX YETBIPEX CUYECTUUKOB.
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Pucynok 25. ®yHKIIMOHATBHBIN OJIOK MOJIETTN KOHBEMepa JJIsl PeIICHUS 3a/1auu.
Peanu3zoBan Ha s3bike LD
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Kak peanu3oBaTh CUETYMKH M CUUTATH CYMMY, PacCMaTpUBaJIOCh B
OpeAbIAyIIUX JTabopaTOpHbIX padoTtax. ClenyeT YTOYHUTh, YTO K€ Mpe/-
CTaBJIIeT cCOOOW MoOJeNb KOHBeHepa. [[BuKyiiumecss Ha KOHBeiepe Moj-
IIUMITHUKY, TIONAaJal0I1e B 30HY JABWKEHUS JAaTUYUKA, BUJAHBI KOHTPOJUIEPY,
KaK TIEPUOJAMYECCKHE THUCKPETHBIE MMITYJIbChI, TAKUM 00pa30M, CHTHAI C
KOHBEMEepa MOKHO MOJICJIMPOBATh C MOMOIIBIO FeHepaTopa MPsSMOYTOJib-
HBIX UMITYJILCOB, PACCMOTPEHHOT'O B MIPEBIAYIIEH J1TabopaTOpHOU padoTe.
OTOpakoBKY MOXXHO MOJIETMPOBATh BPYYHYIO, C IOMOIIBbIO BHEIIHErO
JUCKPETHOTO CUTHaja (TymMOyiepa Ha TUCKPETHOM BXOJIE€), KOTOPBIN, yCTa-
HAaBJIMBAsACh B €IUHUILY, OyJleT 0003HA4YaTh OTCYTCTBUE MOJIIUITHUKA Ha
MecCTe, MPU 3TOM MUMITYJIhC C KOHBEHepa Ha CUETUYHMK He OyJeT MOCTymaTh.
ODTO MOXKHO peaIi30BaTh C MOMOIIBIO JIOTUUECKOU oreparuu. OyHKIIHO-
HaJBbHBINA OJIOK MOJEIIM KOHBeWepa y/100Hee CIeNiaTh, UCIOb3Ys A3bIKk LD,
nporpaMmMa mpejcTaBji€Ha Ha pUCyHKe 25. BXoHOUM nmapaMeTp KOHBelepa
— MIOCTOSTHHAsI BPEMEHH T'€HEepaTopa MMIYJIbCOB; OT CKOPOCTH padOThI JIK-
HUM 3aBHUCUT YaCTOTA CJICAOBAHUS UMITYJIbCOB.
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Pucynok 26. ®yHKIIMOHATBHBIN OJIOK MOJIETIN KOHBEMepa JJIsl PeIICHUS 3a/1auu.
Peamm3oBan Ha s1361Ke LD
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To nmeicTBue, KOTOPOE JIEJIAET CyMMAaTOp — ITOCTOSIHHBIA MHOTOKpAaT-
HBIN TOJICYET MTHOBEHHOTO 3HAYEHHUSI CyMMBI MPOU3BEJICHHBIX IMOIIUII-
HUKOB, B «CoDeSys» peanusyercsi B Buae (yHKIUU, U 3/1€Ch (DYHKIHO-
HaJBHBIN OJIOK HE HyXeH. [leno B ToM, 4yTo (GyHKIIMOHAbHBIE OJIOKH HYX-
HbI TaM, TJ€ pe3yJibTaT 3aBUCUT HE TOJBKO OT TEKYIIMX 3HAYEHUW mapa-
METPOB, HO U OT MPEABIAYIINX, TaK KaK 3HaYCHUs MapaMeTpoB (PyHKIHO-
HaJIbHBIX OJIOKOB COXPAHSAIOTCS B JIFOOOW MOMEHT paOOThl MPOTPaMMbl. A B
JAHHOU 3a7ja4e CyMMAaTOp TOJBKO CKJIAJbIBAET YK€ MOJICUUTAHHbBIE 3HaYe-
HUASI CyMM JeTajiel MO 4YeThIpeM KOHBeuWepaM. Peanmzanus cymmaropa
n3o0paxkeHa Ha pucyHke 26. Tak kak 370 apuMeTuyecKue onepanuu, ux
MpoIe HanucaTh Ha s3bike ST.
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Pucynok 27 OcHoBHas nporpamMma Ha sizbike CFC
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Camo npunoXeHrue UMEET JOCTATOYHO MPOCTYI0 CTPYKTYpY, TeM 00-
Jiee, 4yTo €ro yJI00HO MPEJCTaBIISITh B TpaduyeckoM Bujie. YeTbipe KOHBEH-
epa, CUTHaJIbl ¢ HUX 00pabaThIBalOTCs AETEKTOpaMu (POHTOB, TaK Kak
CUETYMK JOJIKEH YBEJIMYUBATHCS C KaXKJIbIM UMITYJIbCOM CTPOTrO Ha €IHHU-
1y, 3TO BO3MOKHO, KOTJ]a B I0/IaBAEMOM Ha CYETUMK CUTHAJIE OT UMITYJIbCa
OCTaeTCsl TOJABKO MPHU3HAK €ro nepeaHero GpoHTa, AIAIMIUNCS OJUH LHUKIL.
BBIX0/IbI CUETUMKOB MOJAIOTCS Ha YEThIpe BXOoJa (PYHKUIHUH CyMMAaTopa,
KOTOpasi CYMTAET 00Iee KOJTMYECTBO MPOU3BEICHHBIX MOAIMIMUITHUKOB. By
pOrpaMMbl IPUBEJICH HA PUCYHKE 27.

Ecnu nmporpamMmma coctaBiieHa BEpHO, TO B PEKUME UCIIOTHEHUS 3HA-
yenne CQ OyaeT MOCTENEeHHO YBEIWYUBATHCA, KKIYI0 CeKyHAy Ha 4...6
€ANHULL.

Yro6el  moctaButh 0610k  CONVEYOR, wmm  ¢yHKuuio
SUMMATOR, HyXHO MNOCTaBUTh (PYHKIIMOHAJIBHBIA OJOK COOTBETCT-
BYIOIIEH KHOIKOW (B IMaHEJIXM MHCTPYMEHTOB MOJI TJIABHBIM MEHIO TPEThS
CIipaBa OT yKa3zartelisl MaciiTada) U B BepXHel CTpoke OJioKka Mmocie JBOM-
HOTO KJIMKAa «MBIIIBIO» MO HEW C KJIaBHAaTypbl BBECTHM Ha3BaHUE OJIOKa
(¢pynkiun). Ilocne naxkarus Ha «Enter» 010Kk mpuMeT BUJ, B KOTOPOM €r0
HAJI0 UCIIOJIb30BaTh: MOSBATCS HA3BAHUS BXOJHBIX U BBIXOJHBIX MapameT-
POB C TOYKAMU ISl COEAMHEHHUI.

B nanHol mporpaMmMe Takxke MOKa3aHO, Kak MPaBUIBHO O(QOPMIISTH
M0JIb30BATEIBCKIE KOMMEHTAPUU B MTPOCKTAX.

KomMmeHTapun 3akitoueHbl B CKOOKU: «(*» U «*)» U BbIJICJICHBI 3€1e-
HbIM 11BeTOM. CKOOKHM BBOJSTCS IOJIb30BaTEIEM, 00JaCTh KOMMEHTAPUEB
MOJICBEUMUBAETCA CPa3y, KOMMEHTAPUN MOXKET ObITh KaK OJJTHOCUMBOJIbHBIM,
TaK ¥ MHOTOCTPOYHBIM, WUJIU JaK€ MHOTOCTPAHUYHBIM.

Takum oOpazom, B gaHHOH J1abopaTOpHOM paboTe pa3paboTaH mep-
BBII B 3TOM KYpCE€ CIIOXKHBIA IPOEKT, COCTOALIMN M3 HECKOJIBKHX IPO-
IpaMMHBIX €IUHUII.
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JlabopaTopHas padora NeS
CUCTEMA BU3YAJIN3AIIMA B CODESYS

SCADA-cucTeMbl U BU3yaJIU3ALNH

Heanb padoThl: HAy4YUTHCS CO3/1aBaTh MPOCTHIE MOJIH30BATEIBCKHUE
UHTEpENCHI.

OOecneueHue HAJNEKHOTO, YAOOHOTO U TMOHSITHOTO YEJIOBEKO-
MalIMHHOTO HHTepdeiica — oAHa M3 TJIaBHBIX 3a7a4 MPOEKTUPOBAHUS
ACYTIL

B coBpemennbix ACYTII cuctembl 4e€I0BEKO-MAIIMHHOTO HWHTEP-
deiica npeacTaBieHbl nanensmu ynpasiaenus 1 SCADA-cuctemamu.

ITon maHenplo ynpaBieHUs MOAPA3yMEBAETCS YCTPONCTBO BU3Yyalb-
HOTO OTOOpaxkeHus: UHpopMaluu 00 OOBEKTE YMpaBJICHUSI B TEKCTOBOM
uin rpaduuecKkoM BHJE, MOAKIIOUYEHHOE K YIPABISIOMIEMY OOBEKTOM
[IJIK u umerotiue opraibl yrnpaBjieHus (KHOMKH, CEHCOPHAsl TOBEPXHOCTh
9KpaHa, U T. I1.), IOCTYIHbBIE JISl TTOJIb30BATENS, C 3aKPEIUISIEMBIMH 32 HU-
MU (yHKIUsSAMH yrpaBieHus oObekToM. I[Ipocteiiiue manenu, oToOpa-
KAIOIIKE TOJIbKO TEKCTOBYIO HH(POPMAIIMIO 3/I€Ch HE PACCMaTPUBAIOTCSI.

SCADA-cucteMa — KOMIIBIOTEp, C HAOOPOM CHEIUAIBHOTO TMPO-
rpaMMHOro odecneuenus, nogkiatoueHHbd Kk [IJIK oObekra ympasneHus,
KOTOPBIM 0TOOpa)kaeT U PerucTpUpyeT JaHHBIE O HEM U TMO3BOJISIET IMOJb-
30BaTeII0 OCYUIECTBIATh YIPABICHUE OOBEKTOM.

Ha SCADA-cuctemax uHpopMaius o0 oObeKTe OTOOpakaeTcs B
BUJIE, IOHATHOM IOJB30BATENI0. DTO MOTYT OBITH HE TOJBKO 3HAUYCHHUS TIa-
paMeTpoB W UHTEpP(DENCHBIC AIEMEHTHI BKIIOUYEHHUSA-BBIKIIIOUEHUS U yCTa-
HOBKHM 3HAUEHMsI MapaMeTpoOB, HO U CXEMbI, Ipa@uuecKkue H300pakeHUs
OOBEKTOB YMPABJICHUS U UX YACTEH, a COCTOSTHUE X MOXKET 0TOOpaKaThCs
C MPUMEHEHHEM JJIEMEHTOB aHUMaluu. YacTo MpUMEHSIOTCS OOHOBIISIO-
nmecs rpadUKyd 3HAYCHUN MmapamMeTpoB MO OCHU BPEMEHM (TPEH[IbI) C UH-
dhopMmarmei, coxpansemMoil B 0a3e TaHHBIX, WJIKM TEKCTOBBIX (paiijiax.

JIns pa3paOOTKU TAKWUX NPUIOKEHUH MPUMEHSIIOTCS CHEHHAIbHBIE
cpenbl pa3paboTku. VX mHCTpyMeHTapHil CX0: HabOp 3JIEMEHTOB BBOJIA
uHpopmalnuu U rpadpuyecKuX TPUMUTUBOB CO CBOMCTBaMU (LIBETaMU KOH-
Typa Y 3aJMBKH, PEAKIIMEN Ha HAXKATHUE «MBILIbIOY», TEKCTOM HAAIUCH, U T.
1.), KOTOPhIE MOXHO CBSI3aTh C MEPEMEHHBIMH, 3HAYEHUSI KOTOPBIX IMOTY-
gatotr ¢ [JIK, a Taxxke ornpabisitor Ha [IJIK, ecau oHM ObLIM BBEJICHBI.
Taxxe BMecte co SCADA-cucTteMoi nocTaBisitoT OMOJIMOTEKU CTaH/IapT-
HBIX 3JIEMEHTOB, MCIOJb3yEMbIX Ha M300paXKEHUSIX: KpaHbl, TPyOOIPOBO-
IIbl, EMKOCTH, 3JIEMEHThI KOHCTPYKIIH, 3JIEMEHTHI JJIIEKTPOCXEM, U T. .
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B npoektsl CoDeSys M0kHO A00aBiIATh 3JE€MEHTHl BU3YyalU3alliu.
OHH UCIIONB3YIOTCSA NMPEUMYIIECTBEHHO B OTJIAJOYHBIX LEISAX, HO TEM HE

MEHEE JaloT MPEACTaBICHHE O TOM, KaK CO3JAal0TCS IPUI0KCHHUS IS
SCADA-cucrem.

Coznanune Busyanusanuu B CoDeSys

B kagecTBe 3agaum, 711 KOTOPOM OyAET cO3AaBaThCsl BU3yaIM3allMs,
paccMOTpUM 3aady M3 Ipeablaylien J1abopaTopHoil paboThl. 3amada Oy-
JIET YCIOKHEHAa: TpeOyeTcsl MOCYUTaTh HE TOIBKO OOIlEee KOIUYECTBO Jie-
Tajgeil, HO U MPOILIEHT Opaka, U KOJUYECTBO OpaKOBaHHBIX JeTajeH, Mpu-
4yeM, clenaTh 3TO ISl KaXJI0ro KoHsewepa. KoHBeWepbl NOJKHBI UMETh
BO3MO>KHOCTh OCTaHOBKU. COpachIiBaTh 3HAYEHUSI CYETUMKOB HE HYKHO.
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Pucynoxk 28. BunonzMeHneHHast OCHOBHasl Iporpamma 3a/1auu
o koHBeilepe Ha s3p1ke CFC

W3meHeHus MpeTepnuT OCHOBHOM 3KpaH JaHHOM 3a1adyu (OH Mpen-
CTaBJEH Ha pUCYHKe 28) M MOJelb KOHBeWepa, B KOTOPYIO J100aBUTCA
(yHKLHSI OCTAaHOBKM U BblJaya CUTHajia 0 OpaKOBaHHOM W3JEJINH, MOJEIIb
nokazana Ha pucyHke 29. Takxe B nporpammy g00aBUTCS (GYHKIUS MMO/JI-
cuera nporeHTa opaka — PF. Ona uzo6paxkena na pucyunke 30.
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B ¢yHKuMM yclOBHBIM omnepaTop NMPUMEHEH C LEIbi0 OOONTH BbI-
YUCJIUTENIBHYIO OLIMOKY JEJICHHs] Ha HOJb, BO3HUKAIOLIYI0 B HayaJbHBIM
MOMEHT 3aIlyCKa KOHBEHEpPOB («BCETO JAETajeh — HOJIbY).

Ilepeiinem k co3nanuto Buzyanuszauuu. B nmpoekte CoDeSys Busya-
JAu3alued Ha3bIBalOT OJIHO OKHO C 3JIEMEHTaMHu OTOOpa)xeHus, oTroOpa-
*aroliee nHpopmanuto. Jjis Hadana B JIEBOW HUXKHEHW 4acTH dKpaHa, MOJI
BEPTUKAJIBHOW TMaHENIbI0 HYXKHO BBIOpaTh TPEThIO BKIAAKYy («Buzyanuza-
UW»), IPU 3TOM NaHenb ¢ Ha3BaHuaAMH POU cMeHUTCs Ha MaHenb ¢ Ha-
3BaHMSAMM BHU3yanu3auuid. Tak Kak BU3yallM3alluil €llle He CO3JaBajlid, Ha
NAHEJIM HUYETO HeT.

m_ SIEE
Sain Tpmes fpmrt bemer Loosess Dems oo Cpmes =Ml

| @R R B (1] ) [a= =] e ajijuriw] ojsis] ejaio@ 2|5

=7
|

R

B REELT REMERT

i | i/} { }

L] REECT FEATT

AIETEIET [ :

Pucynox 29. BunonsMeHeHHasi OCHOBHAs TporpaMma 3agaqu
0 KoHBelepe Ha si3bike CFC

Uro0bl co3/1aTh HOBBIM 3KPAH BU3YaIU3aIMM, HEOOXOJUMO HICIKHYTh
IIPaBOM KHOIKOW «MBIII» HA OTKPHIBIICHCS MAHEIM CIEBA U B MOSIBUBILIEMCS
BBIMAJIAIOIIEM MEHIO BBIOpaTh MyHKT «/[00aBUTH 0OBEKT», KaK MOKAa3aHO Ha
pucynke 31. Ilpu 3TOM cripaBa MOSIBUTCS IyCTOE TOJIE TSI Pa3MEIeHUs Ha
HeM rpaduueckux OObEKTOB M, CIpaBa OT MHAWKATOpA TEKYIIEro 3HauYCHUs
Maciirada u300pakeHusl, Mo/1 IJIABHBIM MEHIO, TIaHEJTb YTIPaBJICHHUS.

42



Ha pucynke 32 M0XHO yBHJIETh DKpPaH C YK€ pa3MEIICHHBIMH dJe-
MEHTaMH I10JIb30BaTEILCKOTO HHTEepderica il U3BMEHEHHOM 3a71aui O KOH-
Beliepe. Pa3mernieHue 3J€MEHTOB Ha padoyeM I0JI€ MAJIO OTIMYAETCS OT
pucoBanus rpapuyeckux npuMuTuBoB B «CoreIDRAW !y, mnn «Inkscape,
MO3TOMY OTAEIBHO 3a0CTPSATh BHHUMAHUS HA CAMOM IPOIIECCE PUCOBAHMS
HE CTOMT.

4, CoDeSys - lab5_program.pro® - [PF (FUN-5T}] =10] x|
% Maiin (paeka MpoekT BCcTaeWTe  JONONHEHMA  OHNAAH  CDKHD  Cnpaeka _|ﬁ’|5|

Bl 8@ 0SS5 & |5 w

0001 (FUNCTION PF - REAL

=L 0002 vAR_INFUT
-1 CONVEYOR [FE) D003 CO,FQINT,
-
[ PLC_PRG [PRG] JO0SIVAR
..... SUMM'&'TDH [FLIN] I:II:IEIE END_"VIIAR
(ninlnied > »

DO01IF CQ+F==0 THEM
0002  PR=INT_TO_REALFOUMINT_TO_REAL{CG+FC™00;

0003 ELSE
oona PF=0;
Q005 EMD_IF;
0008
0007,
0o0s,
oong
o010
0011
001 2
NER =S N >

1 ]
| [Crp.: 1. Crond.: 1 [OHNAAR [[3&M [MFOCMOTE

Pucynoxk 30. BunonsMeHeHHass OCHOBHAs TporpaMma 3aaqu
0 KoHBelepe Ha si3bike CFC

Jlist ynoOGCcTBa pruCOBaHMs TOJIE pa3MEUYEHO CETKOM, U rpaduyeckue
IIPUMHUTHBBI BBIPABHUBAIOTCSA IO y371aM CETKU (PSKHM «IPUTUTIAHUS).
[Ipn HEOOXOTUMOCTH OTOOpa)KEHHWE CETKH M BBHIpAaBHMBaHHWE MOYKHO OT-
KTtounTh. [Ipn paboTe mporpaMMbl CETKa HCUYE3aeT.

[Ipu cozmanuu uHTEpPEiica Moab30BaTeNs s JaHHOHN 3a/1a4u HEOO-
XOJIMMO 3HaTh, KaK OPTraHW30BaTh BBIBOJ YHCJIA HA DKpaH, KaK yJIy4IIUTh
0TOOpaX€HUE TEKCTOBBIX METOK, a TaK)Ke, KaKk HaCTPOHUTh pabOTy HMHTEp-
(belcCHOM KHOTIKH.
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-, CoDesys - lab5_program.pro - [PLC_PRG (PRG-CF(]

Q;. dafn Mpaeka Mpoekt EcTaeka  AononHeHwA O

B2 E| B|©)ed 5 S 20 & B

| D001 PROGREAM PLC,

£ - - P A

AobaEMTE DOBEKT. .. l

0Okl MM
MEREHMMEHDEETE OO BERT. .\ T o 0]
PefakTHROBaTE, OO TerT = STICIEI
FKonHMpoEaTE al iy 3= IETI AT %
Y aanHTE o0 BeRT RT: R
HOHEERTHROESTE, OO EERT. .\ T2,
TohoObjekh exporbieren, ., 52,030
CEOACTES OOEERTE. Fo:IMT;
Baza AaHHEX NpOeKTa L 1

J0faEHTE AEACTEHE

HoEaA nanka
HactEpEmE Y3en
CEEQHYTE Y5

[ o e = L = [
MPOEMETE AEPEES ELIZ0E0E

COREEHHTE Kak WabnoH, . .

FIEKTHEHHTE: HE BERHAALHHE

Pucynox 31. Co3nanue HOBOM BU3yaIu3alluu

VY Bmzyammzanuii CoDeSys HeT crienuanbHOro MPUMUTHBA «TEKCT), WU
«HAIMUCHY, HO Y KAXJIOTO rpauueckoro NpUMHUTHBA €CTh TEKCTOBAsi METKA, Y
KOTOPOW MOKHO MEHSITh IIpU(PT, pa3mep, IBET, a TAKKe MPUCBAUBAThH €I B BUJIE
CTPOKH I11a0JIOH, TOXO0XKHIA Ha CTPOKOBOM MTA0JIOH B ONEpaTOPax BHIBOJA S3bIKA
C, a Taxke JenaTh METKY 3JIEMEHTOM HE BBIBOJIA, @ BBOJIA TeKCTa U umcell. Ha
pucynke 33 um3oOpaxkeHa 3aMeHa aTpuOyTOB I[BETa Ui MPSIMOYTOJbHUKA C
HAJIIHICBHIO C IETIbI0 «CHPSATATHY» PAMKy BOKPYT HAJIUCH: €€ LBET 3aMEHSETCS
Ha 1BeT ¢oHa Bu3yammzaimu. Ha pucynke 34 mzoOpakeHa 3aMeHa aTpuOyTOB
mpudTa. st Toro, 4ToOBI MOMEHSTH 3HAYEHUS ATPUOYTOB, LIBET, PUQT, CBSI-
3aTh MapaMeTphbl MPUMHUTHBA C TIEPEMEHHBIMH, U T. 1., HEOOXOIUMO BBIICIUTH
AJIEMEHT JIEBOM KHOIKOM «MBIII», 3aTEM Ha)KaTh HA HEM IIPABYIO KHOIIKY
«MBILI U B TMOSIBUBILEMCS MEHIO BbIOpaTh MyHKT «HacTtpoiiku». B pesynbrate
Ha JKpaHe nosiBUTCs OKHO «KoH(pUryprpoBaHue s/ieMeHTa...», B KOTOPOM U Oy-
YT TIEPEYUCIICHbI BCE MapaMeTpbl 1 HACTPOUKK BBLIOPAHHOTO JIEMEHTA BU3Yya-
JIM3AIMU C UX TEKYIIUMU 3HAYCHUSMU.
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Pucynoxk 32. Co3ganue HOBOM BU3yaIu3alvu.

YToObl MOMEHSTH I[BET JIUHUU MPSAMOYTOJIbHUKA, B TAKOM OKHE (pH-
cyHoK 33) HeoOxoauMO BhIOpaTh B CIHCKE ciieBa «l[BeTa», 3aTeM HaxkaTh
KHOTIKY «JIuHum» B rpynme «l[BeTa» u B MOSBHBIIEMCS IUajore BhIOOpA
I[BETOB BBHIOPATh HYXKHBIN 1BET. J{amee HakaTh B KaXKJOM OTKPBITOM OKHE
«Ok» a1 moaTBEpKACHUS U3MEHEHHUS TTapaMeTPOB.

YtoObl MOMEHATH MPUPT, UK €T0 pa3Mep, WU CIOCO0 €ro BBIBO/IA,
B TakoM OKHe (pucyHOK 34) HeoOXoIUMO BBIOpaTh B CIHCKE CcClieBa
«Texcty, 3aTeM HaxaTh KHONKY «llpudrt...» B rpynne «Tekct», u B mos-
BUBIIIEMCS CTAaHJAPTHOM JHAJIOTe U3MEHEHHUS CBOMCTB IMIpHQTAa BHECTH He-
o0xonuMble M3MeHEeHMS. Jlanee HakaTh B KaKJIOM OTKPBITOM OkHE «Ok»
JUTS TIOJITBEPIKJCHUS N3MEHEHHUS IMapaMeTpOB.

BrIBo umicen B BU3yAIM3aIAAX OCYIIIECTBIISIETCS TTIOCPEACTBOM TEX JKe
TEKCTOBBIX METOK Ha rpaduueckux nmpuMuTHBax. J[s BeIBOJA YuCIla, Kak U
3HAYEHHUS TIEPEMEHHOM JIF000T0 THIIA, HEOOXOMMO BMECTO TEKCTa (BMECTe ¢
TEKCTOM) BBECTH CUMBOJILHBIN IA0JIOH IS BBO/IA: TaM, TJIE€ HY>)KHO BCTaBUTh
1EJIOE YUCII0, HY>KHO MOCTaBUTh CUMBOJIBI Yod (cM. prucyHOK 35), a Ha MecTe
Yuclia C IJIaBarolel 3ansaroil HeooxoaumMo BBecTd %of.
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Jlasiee B TOM >k€ OKHE HEOOXOJIUMO BBIOpaTh B CIHCKE CJIEBAa MyHKT
«IlepemenHbie» U B nojie «BbIBO/ 3aHECTH UMSI TOW NIEPEMEHHOM, KOTOpast
OyJIET BBIBOJUTHCSI HA TEKCTOBOM METKE BBIOPAHHOTO M KOH(PUTYPUPYEMOTO
nmpuMuTHBa. VIMsI IEpEMEHHOM 3aITMCBIBACTCS BMECTE C MMEHEM TOM IPO-
TPaMMHOM €IMHUIIBI, B KOTOPOM OHa Obula OOBSBIIECHA: CHAdajga MHIIETCS
umsa POU, moTtom 4depe3 TOUKy MM MEPEMEHHOM, HAlPUMEDP TAK, KaK MOKa-
3aHO Ha pucyHke 36. [locie okoHYaHMs KOH(PUTYpUPOBAHUS PUMUTHBA Ha-
*aTh KHONIKY «Ok» 17151 COXpaHEeHUsI BHECEHHBIX U3MEHEHUH.
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Pucynok 33. IIpuganue pamke BOKPYT TEKCTa «HEBUIUMOCTI)
MOCPEJCTBOM HACTPOEK IIBETA
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Pucynok 34. VIaMeHneHue CBOMCTB mpu(Ta HAAHCH

KoHwryprposanye anemMeHTa (#20) Y N x|

K.areropua

— Tekct
Bug TekcTa Crpoka: u ﬂ
- OTreHa |

WMpHHE MHHMM
Ueeta
MNepeteHHEE LEETA
Mono#keHHeE " Bpeeo  { TMouswrpy * Eppaeo

Hefopraauma
MepeteHHEE — BepTHKanbHOE BLIDABHMEAHHE

Beon " Beepr Mougwrpy { Brus
TekoT NOACKISEH
BesonacHocTe
MNparpararupyerocTe WpkeET... CraHaapTHEIA

B rDDHSDHTEI.I'IbHDE EblpaEHHESHIME

Pucynok 35. 3HaueHue CTpOKH HAAMUCH B BUJE M1a0I0HA JJ1sI OTOOPKCHHS YKClia
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KoHdpurypvposanye anemMenTa (#20) El
k.areropua
P opra — MepereHHEIE ITI
TekcoT
Bua TekcTa HeEuaurocTe: I g |
WpHHa MAHKK THEHA
UeeTa Janpet I
MepereHHEE LEETS ===t
| Mono:eHqe W _ I
ﬂeq:,,:,EM auMa I, UBETA:
Beog Brle TekcTa: IF'LE_F'HE.EE!'l
TekcT NodcKaskM :
besonacHoCTE ':':'”V_E’S":'” I
MporpardrUpYErocTE base:
Conversian
factar; I
Moackaska:
dizplaw: I

Pucynox 36. Ilpussaska nepemeHHOU K 8b1600) YUCIA 8bIBOOA YUCIA

3/1eCh HE PaCKpPBIBAETCS BCEX BO3ZMOXKHOCTEN KOHPUTYPUPOBAHUS
MIPUMUTHBOB B BU3yaJIM3alIMAX, a TAK)KE BO3MOXKHOCTEH CO3/aHuUs 11a0JI10-
HOB JIJ151 BbIBOJIa 3HAYCHUM IEPEMEHHBIX, ITU JaHHbIE YACTUYHO JAIOTCS B
JIEKITMOHHOM Kypce, a MOoJHYI0 UHGOPMAIUI0 MOXXHO HAUTHU B [MHCTPYK-
s mo CoDeSys].

KoHdHrypypoBaH1e aneMenTa (#20) y ﬂ

Kareropua

o
Tarr? Mpyrna o1 23456 7| % |

Bug TekcTa q
[ MpHa NEHLA HeT gocTuna s e o o o le e e TrEHS |

UeeTa

MepereHHEIR LBETS

ManoeHHe Mg =1 LRGN BN
HedoprdaymHa

MepereHHEE MoaHem gocTyn 6 O 06 (6 @& & & &
Beon

TEeKCT NoACEaskIA

b esonacHoCTE
MporpardraupyeocTe

I_ nDHMEHHTb KO BCEr BHM3YanbHBIM 3 NERMEHT 3k

Pucynok 37. Orpanuyenue 10cTyna K 00BbEKTy
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B xypce He paccMarpuBaroTcsi B TOAPOOHOCTAX OCOOEHHOCTU Opra-
HU3AIlMd OTPAHUYECHHOTO JIOCTyHa K NPUIOKEHUSM BU3yaIU3alUU
CoDeSys, x0Ts1 Takass BO3MOKHOCTh IMPUCYTCTBYET, U MPU KOH(PUTYpUPO-
BaHUM MEPEMEHHBIX IS OTJIaJ0YHON BU3yalIn3alul HE0OX0auMo obecte-
YUTH MOJHBIA JOCTYI BCEX TPYMI MOJIb30BATENEH K AIeMeHTaM 0ToOpaxe-
HUS U YNPaBIICHUs, TO €CTh MPOBEPUTH, YTOOBI B KaTeropuu «bezomnac-
HOCTBY» PAAMOKHONKU Tpymil «0»...«7» Haxonunuck B nosioxeHun «Ilom-
HBIN JIOCTYID», U MOXHO NMPUMEHUTHh ATOT BBIOOP KO BCEM BHU3YaIbHBIM
AJIeMEHTaM (CM. pUCYHOK 37).

KondurypupoBanue KHOIMKHU MPOUCXOAUT CIEAYIOIIUM OOpa3oMm: B
okHe «KoHdurypupoBanue 3J€MEHTA...», BBIBEJEHHOM ISl BU3YaJbHOTO
3JIEeMEHTa-KHOIKH BeIOUpaeTcs BKIagaka «BBom». CymiecTByeT aBa pexkuma
paboThl KHOIKH: CMEHA COCTOSIHUSI MO HaXKaTHIO U CMEHa COCTOSIHUSI BO
BpeMs Haxkatus. [lepBoe MOXXHO OmMHUCaTh CIOBaAMHU «HA)Xald — BKIIOYWII,
€Ile pa3 Ha)kajl — BBIKIIOUMWD», @ BTOPOE — «HaXal — 3aMKHYJI, OTIYCTHII —
pa3oMKHYJ». UTOOBI BKJIIOYUTH MEPBBINA PEXUM pabOThl KHOMKU, HEOOXO-
JUMO MOCTaBUTh OTMETKY BO3Jie Hajmnucu «llepeMeHHass mepextoueHusD)
U BBECTU MM NEPEMEHHOUW B TOJIE BBOJA, pacloJiararouieecst cupaBa OT
HAJIUCH, YTOOBI BKJIIOYUTH BTOPOU PEXHM, HEOOXOIMMO TO K€ Camoe
MPOJICNIaTh C OTMETKOW W ToJieM yisi BBoja «llepemenHas-kHomnka». BBox
NEePEMEHHOMN MPOU3BOIUTCS TOYHO TaK )K€, KaK W JIJIsl BhIBOJIa TEKCTA: CHa-
yajia UMsl IPOrpaMMbl, B KOTOPOH MepeMeHHasi 0ObsBIEHA, 3aTEM TOYKA, a
CJIEZIOM UM IEPEMEHHOM (CM. PUCYHOK 38).

KoHdurypHpoEaH1e 3aneMeHTa (#45)

K.areropua

X
- — Beoa
PacTpoBkii pHoyHOR, kK
TekcT v [Nep-A NepekAYEHHA IPLE_PHG.STDP1 |_I

Bug tekcta

MNepererHeIe UEETa [ MepereHHas-£HoMES I Otmena
[eperieHHEIE
h ™ Hamamue EALSE

| T kT nogckaskH

bBesonacHocTe [ Mepexon B vz, I
[MparparrdpyerdocTs
[T Brin. nporpae:; I J

[T Beoa B nepemertyin ‘Brie TekcTa'
ITEKCT j Fin: I
[T | Crpemeriwpmer  Max I

3arnagude NaHen: I

Pucynok 38. IIpuBsi3ka nepeMeHHON K KHOIIKE
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ITocne Toro, kak mporpamMma IOJIHOCTBIO CO37laHa W 0€301TMO0YHO
CKOMITMJIMPOBAHA, BU3YyaIN3allMsl 3aKOHUYEHA, U BCE €€ DJIEMEHTBI HACTPOEHBI,
MO>KHO MPUCTYTATh K 3aIyCKy IporpaMmmsl. [lepexon mexmy mporpaMmon u
BU3YAITU3AIMSIMUA OCYIIIECTBIISIETCS C TIOMOIIIBIO 3aKJIAI0K JIEBOW OOKOBOM Ma-
HENlM B HIDKHEHW yacTu 3kpaHa. PaboTaromias Buzyanu3alysl mokasaHa Ha pu-
cyHke 39, MprUMepHO Tak kK€ BBIVISAAT U pa3pabaThIBatOTCS MPUIIOKEHUS BU-
3yalM3aliy JJid peasibHbIX MpoMbIieHHbIX ACYTIL.

B kauecTBe 3aMeuaHus mo paboTe CTOUT CKa3aTh O TOM, YTO JIAHHOE
yIpaxXHEHHUE COJCPKUT B ce0e modenb-umumamop KoHBeiepa. Eciu nipu-
MEHSITh TaKyl0 MpPOTrpaMMy Ha HACTOSIIEM KOHBEWepe, TO HEOOXOIUMOCTh
B TakoW mporpamme otmnagaeT. I omHUM M3 cmoco0oB MpoBEpKU paboOTo-
CIIOCOOHOCTH MPHUJIOKEHUS TIPU OTCYTCTBYIOIIEM OOBEKTE SIBISIETCS CO3/a-
HUE MOJA00HBIX UMUTATOPOB.
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Pucynok 39. Buzyanuzanus B pabote

B mpomeimuienasix SCADA-cuctemax, He CBSI3aHHBIX CO CPEZION pa3pa-
ootku niporpamm Jutst TUJIK, kak sto cnenano B CoDeSys, kpoMe BO3MOKHO-
CTel HACTPOUTh MOBEACHUE O0BEKTA B 3aBUCUMOCTH OT 3HAUYEHUI MEPEMEHHBIX
MOYTH BE3/I€ MPUCYTCTBYET BCTPOCHHBIN SI3bIK MPOTrPaMMHUPOBAHUS, IO3BO-
JISTFOIIMIN 3a/1aBaTh OoJiee cinoxkHoe rmoBeneHne SCADA-TIpuioKeHusI.



JlabopatopHas padora Ne6
CO3JAHME IIUI-PETYJIATOPA HA IVIK U PETI'YJIMPOBAHUE
TEMIIEPATYPBI

Teopernuyeckue ocHoBbl IIN/1-peryimpoBanus

Heab padorhl: HayuuThCsl pabOTATh C BBIYMCICHUSIMU U MIPOTpam-
MHPOBATh AITOPUTMBI PETYIUPOBAHHS.

JIns peryaupoBaHHUsT MHOTMX TE€XHOJOTHYECKHX IPOILECCOB JOCTa-
TOYHO PETYJISTOPOB MEPBOTO, WM BTOPOro mnopsaka. CaMbIMH pacnpo-
CTPaHEHHBIMH BHUJIAMH PETYJIUPOBAHUS SIBISIOTCS CIIECIYIOIINE:

—  NPONOPYUOHATIbHOE pe2yIupo8aHue, KOrja peEryJInpyromee BO3ACH-
CTBHE MPOIOPIIMOHAITEHO CUTHATY Ha BXOJIE PETYJISATOPA; OOBIYHO ITO CHUTHAI
OIITMOKH MEXIY PETYIUPYEMOM BETMYMHOMN U €€ 3aJaHHBIM 3HAYCHUEM;

—  UHmezpanvHoe pe2yruposanue, KOTIa PEryJnupyrollee BO3AenCT-
BHE NPOMOPLUHUOHAIBHO ONPEAEIEHHOMY MHTETPAly BXOJAHOTO CHUTHAJa IO
BPEMEHH, B3ATOMY OT Ha4ajla OTCYETA JI0 TEKYLIETO MOMEHTA,

—  ougepenyuanvHoe pezynuposanue, KOrja peryiupyroliee Bo3aei-
CTBHE ITPONIOPLUMOHAIBHO ITPOU3BOAHON BXOHOTO CUTHAJIA [0 BPEMEHH,

— 1IU]]-pecynuposanue (nponopyuonanbHO-uHmMezpanbHo-oudpe-
PeHyuanbHoe), KOraa v caM BXOJHOM CHUTHAJ, U €r0 MPOU3BOHAA, U €T0 OIpe-
JIEJIEHHBIM MHTErpajl MPUCYTCTBYIOT B IMPOILECCE PETYJIMPOBAHUSA C OMNpele-
JICHHBIMH JIOJISIMH, OTpeiesieMbIMU Kod(duiiuenTamu; croga otnecem u [11-
pETyIMpOBaHNUE, OCOOEHHOCTh KOTOPOIO 3aKJIFOYaeTCs JIMIIb B TOM, YTO KO-
3¢ GUIMEHT NPHU MPOU3BOJIHON BXOJHOIO CUTHAJIA PAaBEH HYJIIO.

B mpombelnuieHHOCTM Ui peald3alydM  MPONOPLMOHAIBHO-
UHTETpaIbHO-AU(PEPEeHIINATIBHOTO 3aKOHA PETyJIUPOBAHUSI IIUPOKO pac-
npoctpanenbl yHuBepcanbhbie [IW]I-perynaropsl. Takue mpubopsl mnpe-
CTaBJISIIOT COOOM DIIEKTPOHHBIE YCTPONCTBA C aHAJIOTOBOM, MO0 U(PPOBOIA
(MUKpOTPOLIECCOPHO) CXEMOi, B MOceHee BpeMs ropas3io Ooliee pac-
MIPOCTPAHEHBI BTOPBIE.

Takke K 4nCIly MUKPOIIPOLECCOPHBIX YCTPOUCTB oTHOCATCA U T1JIK,
Ha KOTOPOM TaKXe MOKHO peann3oBars anroputm [IW/-perynupoBanus,
YTO B HACTOSAIIEE BPEMS TAKKE HAXOAUT 4aCTOE IPUMEHEHHUE.

MukponporeccopHble YCTPOWCTBA, B OTJIMUHUE OT aHAJIOTOBBIX, paboTa-
10T C IUCKPETHBIMU JaHHBIMU U 3aKOH [IW/[-perymvpoBanus B HUX peann3o-
BaH HECKOJIbKO MHAYE.
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CrpykrypHnas cxema HenpepsiBHOTO [I1/I-perynstopa npeacrasieHa
Ha pucyHke 40. 3akon I[IM]I-perynupoBaHusi i1 HENPEPBIBHBIX CHUCTEM
MOYHO 3aIIMCaTh YPAaBHECHUEM:

t
KPSBX(t)+KI_[SBX(t)dt+KD =Spprx (1), (1)
0

dS py (1)
dt
rae Spx (f) = e(t) - ep — ommOKa peryiaupoBaHus; e(f) — peryiupyemas Be-

JUYNHA; e) — TpeOOBaHNE 3HAUCHUE BETUIMHBI.

3anumeM ypaBHeHue s nuckpetrnoro [T /I-perynsitopa n HalineMm,
KaK BBIYUCIUTH Kod(hduimentsl auckpetHoro [MU/-perymnsitopa, ncxons
u3 ko3punnentos HenpepwiBHOTO [IN/-perynstopa.

T

Pucynok 40. HenpepsiBublii [T /[-perynsarop

[lepenuiiiem TO k€ ypaBHEHHUE, MPEIAINOI0KNUB TUCKPETHOCTh IPO-
IIECCOB TI0 BPEMEHU: €CJIM JIBE COCEHNE TOUYKH Ha OCH BpEeMEHHU OYIyT OT-
CTOSITh JPYT OT JApyra He Ha OECKOHEYHO Mayl BEJIUYHHY, a Ha HEKOTO-
poe 3HaueHue T, Ha3pIBa€MOE NEPUOJOM IUCKPETHU3AIIUU, TO B YPABHEHUU
(1) mHTErpan mpeBpaTUTCA B CyMMY, a MPOU3BOJHAS — B OTHOILICHHE pas3-
HocTel. Jlaniee BIHECEM 3a 3HAK CYMMBbI U M3 3HAMEHATEJIS JpoOU Mepro/]
JTMCKPETU3AIUHU, COEIMHUB €T0 C COOTBETCTBYIOIUMH KOA(PhUIIMEHTAMU U
nepenuireM (QyHKIHO OMMUOKH B TUCKPETHOM BUJIC, HE3aBHUCHUMO OT He-
npepeIiBHOTO BpeMeHH (0e3 7' 1moj 3HaKoM (YHKIIMN). Y paBHEHUE MPUMET

CJICIYIOLINN BULL:
n—1

K
KpSpy(n)+ KITZ Spx () + TD(SBX (n)— Sgy (n—1))=
i—0
n—1

= KP.()MCKpSBX (I’l) + KI.OMCKp Z SBX (Z) + KD.()uCKp (SBX (n) - SBX (n - 1)) = SBbIX (I’l)
i=0
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Takum o0OpazoM, cooTHOIIEHUS Mexay Kosdduuuentamu ITN]I-
PEryJsTOPOB JUCKPETHOIO U HEMPEPHIBHOTO MOKHO OINHCATH CIAEAYIOIINM
00pa3oM:

Kp

KP-a”CKP =Kp ;Kl.duckp =K,T; KD.c)ucKp - T ' (3)

CrpyktypHas cxema auckpetHoro I[IM/[-perynstopa moka3zaHa Ha
pucynke 41.

€o

3apep#Ka
1 oTcHeT

Sex(N)

e(n Seux (N)

Japepka
1 oTc4eT

Pucynok 41. luckpetnsiii [I1/-perynarop

Kpome ammapatseix peammzamui [11/-perynstopsl MHOrOKpaTHO
3aMporpaMMHUpPOBAaHbl BO BCEBO3MOXKHBIX OHOIMOTEKaX MOANPOrpaMM H
GyHKIMOHANBHBIX 070K0B 1o pa3ianuHbie TUMbI [IJIK ¥ mpombliieHHbIX
OBM. Tem He MeHee, 3aj1aua, penraemMasi B JaHHOHN J1abopaTOpHOU padoTe,
COCTOMT B IPOEKTUPOBAHUM U IpOrpaMMupoBaHuu auckper”Horo I[IM/I-
PETYJIATOpPA U €0 UCIOJIb30BAHUH B CUCTEME PETYJIMPOBAHMS TEMIIEPATY-
PBI, 3TO IOMOKET MOHATH UX MPHUHIUIBL pA0OTHI U CITIOCOOBI IPUMEHEHUS.

IHporpammuposanue IIU/I-peryasitopa na IJIK

3agaya. PazpaboTraTh cucTeMy peryirpoBaHuUsl TeMIEepaTypbl Ha Oa-
3e [IJIK «OBEH» i umutaTtopa TepMoKaMepbl, UMEIOLIErocs B y4eOHOM
xkoMmiuiekte. He ucnonb3oBate [T ][-perynsarop B OMOIMOTEKE KOMIIOHEH-
TOB, pa3paboTaTh peryjsarop camoctoArenbHo. Co31aTh BU3yaIU3alMIo,
IIO3BOJIAIOLIYI0 BUJETh TEKYIIEE U 3aJaHHOE 3HAYECHUs TEMIIEpaTyphl U
rpauk HM3MEHEHHUs TeMIepaTypbl 3a IOCJIEIHUE HECKOJbKO MHHYT, Ha-
ctpauBaTh K0dGdunmentsr [IN/-perynstopa, a Takke BPpy4YHYIO BBIKIIIO-
4aTh U BKJIIOYATh HAIPEBATEIbHBIN DJIEMEHT.
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Jlo aToit mabopaTtopHOi pabOTHI pacCMaTPUBAINCH PUMEPHI, a1k -
CTBYIOIIIME TOJIBKO JUCKPETHBIE BXOJbI U BBIXO/IbI; 3/I€Ch K€ BO3HUKJIA HE-
00XOIMMOCTh HCIIOJB30BAaTh AHAJIOTOBBIM BXOJ, W JJIsI 3TOTO HY’KHO €ro
HACTpOUTH. J[JI1 HACTPONKH BXOJIOB M BBIXOJIOB, KaK OBLIO yKa3aHO Ha CTp.
17, Heo6xoauMo BHM3Y JieBOM maHenu okHa CoDeSys BbIOpaTh 4eTBEPTYIO
cieBa 3akiaaky «Pecypcb», 3aTeM B HMEpapXUUeCKOM JIepeBe BbIOpaTh
«Kondwurypauus I1IJIK». [lanee na padbouem nose CoDeSys nosiBurcs ue-
papxuueckoe AepeBo ycTpoucTB, umerommxcs B [IJIK ¢ mepemeHHbIMU,
JIOCTYIHBIMU, KaK BXO/Ibl, WJIH BBIXO/IBI.

UYetbipem ananorossix Bxojam [IJIK 1o ymon4aHuIO COOTBETCTBYIOT
nyHKTBI «Unified signal sensor», o0o3Havdaronme CTaHIapTHBIE BXOJIBI 110
HaIpsKeHUI0. TepMOCONpPOTUBIEHUE MOAKIIOYEHO K YETBEPTOMY aHAJIO-
TOBOMY BXOJy, B CIIUCKE OH CaMbIil TOCIIETHUN, U BXOJ] HEOOXOAUMO Tie-
pEHACTpOUTh Il pabOThl C TEPMOCOINpPOTHUBIEHUEM. i1 »TOro Ha Mo-
cienneMm nyHkre «Unified signal sensor» HeoOXOAMMO HakaTh IMPaBYIO
KHOIIKY «MBIII» W B TIOSIBUBIIEMCSI MEHIO BHIOpaTh «3aMEHUTD DJIEMEHT,
3ateM «RTD-sensor» (cM pucyHok 42).

5 CoDSYE - bbi_parogrampro™ - [Kowder ypssa N} =lef=]
[l Bwin NMpascs Meossr Brrases  Sonameees) Onsii O Onpsess =180 x|
Sl D@ TisSAR Bl
a B—FLE 140U i‘
e cauau B Ciserets inpul § bitF4 D e et | Mopaocapes oy
- (50 esfnscnecs ANALYZATIOM LIRS G—Ctscretn quipun & HFRY
B (2 dhafivacnesca IECSPIC LI 12.4.06 13 ; et ek Pveer, Loy
g Gaprangeud ‘7I AL iniad signal : ; — 'I'._
Bl Infgd Signal Lf
5 B Linited signal 2 SLOT] Aaps: eare
B Ko cerperypgein s E—iniad signal sensndf GM Aogac s '_
[l Hesvsezner i ATHIE I -
jhr-q:,.n-:u;u-.;m —_ & Broec M
3, Menears: rpacmoa o T e s e
e erm— AAITE e Aapec Térexcpis Eenicr l
0 @ s ou ETT—
AP Do ofinacte B —Anadog outpl Faaa ase . e, geger
;al;.w-.pﬂhmn
al | .
’ + I
] P8 T A mas ot Pee [ | [ | |

Pucynoxk 42. Hactpolika aHaJIOrOBOTO BXO/1a IJIs MOAKIIOUCHUS
tepMmoconpoTtusiieHus (BMecto Unified signal sensor BeiOpats RTD sensor)
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[Tocne storo Hagnuck «Unified signal sensor» B gepeBe yCTpOUCTB
cMeHuTCs Ha Haamuch «RTD-sensor», m crpaBa OTKPOKOTCS HACTPOMKHU
aHAJIOrOBOT0 BXOJa JUIsl MOJKIIFOUEHHUS] TEPMOCONpPOTHBICHUS. Te 3Haue-
HUS HACTPOEYHBIX MapaMETPOB, KOTOPHIE SIBIISIIOTCS KOPPEKTHBIMU, MOKa-
3aHbl Ha pUCYHKE 43. AHAJIOrOBBIM BXOJl HACTPOEH, MEPEXOINM K MPOEK-
TUPOBAHUIO MPUITIOKECHHUSI.

B Tepmokamepe nmpHUCYTCTBYET TOJIBKO JUCKPETHOE yIpaBJICHUE Ha-
TPEBOM, TO €CTh €r0 BKJIIOYEHUE U OTKIIOUEHHUE MOCPEICTBOM PEJNECHHOrOo
BBIXOJIa, HO, IO YCJOBHIO 3a/1ayd, HY’KHO OO€CIEUUTh IJIaBHYIO PEryJu-
poBKy HarpeBa. Kakum 00pa3oM MOKHO pelIUTh MOAOOHYIO 3a/1audy, UMest
TOJBKO JUCKPETHBIA BXOA?

Bpewmst HarpeBa HarpeBaTelIbHOIO 3J€MEHTa B TepMokamepe ¢ 20 10
100 °C cocTaBasieT OKOJIO TPEX MUHYT, TO €CTh 3a OAHY CEKYHY IPOUCXO-
IUT TOBBILIEHUE TemnepaTypsl B cpeaHeM Ha 0,33 °C. Harpeanue npowuc-
XOJIUT TUIAaBHO, Ha HEOOJBIIOM y4acTKE MOYTH JIMHEHHO, OCThIBAHUE MPO-
UCXOJIUT MEJIJIEHHEe, 4YeM HarpeBaHue. MOXKHO cKa3aTb, TeMmIieparypa
TepMOKaMephl MO OTHOIICHUIO K MOJaHHOMY Ha HarpeBaTEIbHbBIN 3JIEMEHT
HaIPSKEHUIO U3MEHSETCS 110 allepuoANYECKOMY 3aKOHY .
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Pucynox 43. Hactpolika aHaJIorOBOTrO BX0/1a C TEPMOCOIPOTUBICHHEM

B Takux cinyyasx IuiaBHbIM HarpeB MOYKHO PE€AIM30BATh C TOMOIIBIO
UpOTHO-UMNTYJIbCHOM MopayJsiiuu (ILIMM). Ilpu sToM Ha HarpeBaTeib-
HBIH 3JIEMEHT NMUTAHUE HEOOXOJMMO TMOJaBaTh HMMITYJIbCAMHU OIpE/eIeH-
HOW JIJIUTEIBHOCTH M C 3aJJaHHOM MEePUOIUYHOCTHIO. HEOOXOIUMO, HE Me-
HsS MIEPUOJA UMITYJIbCOB, YCTAHABIMUBATL UX JJIUTEIBHOCTH B 3aBUCHUMO-
CTH OT TpeOyeMol TeMIepaTypbl HarpeBa; MpHU YBEIWYCHUU JTIIUTCIIBHOCTH
UMITYJIbCOB TeMreparypa OyJIeT pacTH, a MpH yMEHBIICHWU — MaaaTh.
MakcumanbHas CKOPOCTh HarpeBa JOCTUTACTCS MPU HEMPEPBIBHON paboTe

HarpeBarcirsi, TO €CTh, KOT'1a

JJIIATCIbHOCTE UMITYJIBCOB PaBHA IICPHUOY HUX

CJIeaoBaHuA, a MaKCHUMaJIbHasl CKOPOCTb OCTBIBAHHA OJOCTUTACTCA IIPHU

MIOJTHOM OTKJIFOUEHUHU Harpen
PaBHOM HYIIIO.

areiil, TO €CTh IpU AJIMTCIIbHOCTH UMITYJILCOB

< Dol Sys - labih_prograsnpea® - [PLC_PAG (PRG-CFCY ] P
Wy ooin Mosss Moot Boresvs Aononssss Ownsl (W0 Crpsses =1 ]
28] D@l & uRRnE T 5] o8 eln)=|=])4 6] g)e]s] mas]
FROGRAM FLC_FRG
= Fou AR
[ CLOCK_GEM [FE) PRI FID_FEG, 7 T8 pary
] HODULATOR (i) M1, WODLILATOR, {* LSk
% 8] PD_RLG F OG- CLORC: K _GEM; [ Mg
QGI F.C_FRG iFRG TEMP AT ®ID60 REAL; M
- HEATING AT H0K1 1 R 0
HON: BODLS FALEES: = .
HOFF, BOOL = FALE Ui LIRS
EF: REAL= 1, KL REAL= 0, KIx REAL= 0, TEMPO: REAL = & }
kil REAL= 0.1 OFF80: REAL= 1 (* KD3SdHUMEHT REONCDUMIHMEH TATORE *)
CITALY INT 1000; ¢ Moncd A NeHGNA TATIRED WUMTILCOR ©)
END_WAR
4 | o]
-
TEMF } =
(TEwPE — |
FR1
[ }— FID_REG
TEMP SIGHAL
] TEMPD
kP
KD | 4]
! Lae
CTaL
Gl @ Lk M
CLOCK_GEN J MODULATOR
-!1 CLE HII SIGMAL  PULEES {FEATING qJ
I—R
| OFFED CEFEET
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PucyHok 44. PerynupoBka TeMneparypbl, OCHOBHAs porpamMmma
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Ecnu B TeueHne HEKOTOPOro BPEMEHU MOJIABATh UMITYJIbCHI HEM3MEH-
HOW JUIMTEIIbHOCTY HA HarpeBaTellb, B TEPMOKAMEPE YCTAHABIMBACTCS OIIPE-
JIEJICHHAsI CPENHAS TEMIIEpaTypa, U €CIHM NEPUOJ UMITYJIbCOB 3HAYUTEIBHO
MEHBIIIC BPEMEHU HArPEBAHMs WM OCTBHIBAHMSI TEPMOKAMEPHI, TO U3MECHEHHUS
TEMIIEPATyphl IIPU MOAAYE MUMITYJIbCOB Ha HArpEBATENIbHBIN 3JIEMEHT MOYHO
CUNTATh HE3HAYUTEIBHBIMU. UEM BBIIIIE YACTOTA CIIEJOBAHNS UMITYJIbCOB, TEM
MEHBIIIE MOTPEIIHOCTh PETYJIMPOBAHUS TEMIIEPATYPBHI.

byneM cuurtare 3aBUCUMOCTh YCTaHOBUBILIEUCS CPEIHEN TeMIIEpaTy-
PBI OT JUTUTEITBHOCTH UMITYJIbCOB JINHEUHOM.

[T /l-perynupoBanue — 3ajaya, KOTOPYIO YJIOOHO MpPEJCTABUThH B
BUJIE CXEMBI, IOATOMY LieJiecoo0pa3Ho ucnoiab3oBanue si3bika CFC.

Ha pucynke 44 mnpexncraBiedn oOmwmii Bua mnporpammbsl [T ]I-
peryimpoBaHus. B otiinune oT 3a1a4M 0 KOHBEWEPE, 31€Ch MPUMEHUM Me-
TOJABl TIPOCKTUPOBAHUSI «CBEPXY BHU3», TO €CTh OT OOIIETO K YaCTHOMY.
CrnepBa cieayer OnpeAesuTh OOMMI BUJ MPOrpaMMbl U MPEANOI0XKHUTD,
KaKWe BXOJHBIE U BBIXOJIHbIC TEPEMEHHbIE OYyAyT Y (YHKIIMOHAJIBHBIX
OJIOKOB.

OcHoBHBIE (DYHKIIUU, KOTOPHIE MOKHO BBIJICJIUTH B JJAHHOM PEryJis-
Tope: cobctBenno, [IM]/[-perynupoBanue, mnpeodOpa3oBaHUE BBIXOIHOTO
CUTHAJIa PEryJiATOpa B YACTOTHBIN CUTHAJI HA KOMMYTATOp MUTAHUS Harpe-
BATEJIbHOTO 3JIEMEHTA U 33/IaI0LIME T€HEPATOPHI TAKTOBBIX UMITYJIBCOB IS
nuckpetHoro [N -perynsaropa u aist IHM-monynstopa. ITockonabky 00-
pabaTbiBaeMble CUTHAJIbl UMEIOT MPUOIU3UTEIBLHO OJIHY IMOCTOSIHHYIO Bpe-
MEHH, 11e71ec000pa3HO peaanu30BaTh OJUH TAKTOBBIM T€HEPATOp U IS pe-
rynstopa u s [HIMM-monynstopa. Takum 00pa3oM, OCHOBHBIMU (PyHK-
UOHANIbLHBIMU OJiokamu siByisitotcst 1IN J[-perynstop, reHepaTop TaKTOBBIX
uMIyJbcoB U [IINUM-Monyssitop.

Host TIN]]-perynsitopa HEOOXOAUMMBIMA BXOJHBIMU JAHHBIMH OYITyT
SBJISITHCA:

—  3HAQUYEHHUE PEryJIMPyEeMOro CHTHaJla U €ro 3aJaHHO€ 3HAYCHHE,
yTOOBl HAWTH OMIMOKY pEryJUpoBaHUs, HA OCHOBE KOTOPOH paccuuTaTh
BO3JICHICTBHE;

- Ko3(ppULHMEHTHI peryIUPOBaHUs: TPOMOPIIUOHAIIbHAS, UHTE-
rpanbHas u nuddepeHimaibHas COCTaBIAIOININE,

—  TaKTOBBIE UMITYJIbCHI;

—  TepUOoJ CJIEeI0BAHUS TAKTOBBIX UMITYJILCOB (AJ1 pacyeTa Kodd-
bunmentoB auckpetHoro [T I-perymnstopa).

Boixonom ITW/[-perynsropa OyaeT SIBIATHCS PETYIUPYIOIIEE BO3-
nefcTBre, peodpazyeMoe MOAYJIATOPOM K HY’)KHOMY BUITY.
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JI1st MOyJISITOpa BXOJHBIMU CUTHAJIAMU Oy T SIBJISITHCS

—  peryaupyrouiee BO3CUCTBHUE;

— K03 PHUIMEHT TPONOPIIMOHAIIBHOCTA U CMEILICHUE CUTHAJA, JJIs
repecyera yrpasisomero curiaia B yimHy [HIMM-uminyibcoB;

—  TaKTOBBIE UMITYJILCHI C TEHEPATOPA;

—  TIOCTOSTHHAsl BPEMEHHU.

BrixonoM Mopymnsitopa OyayT UMITYJIbCHI, YHPABISIIONIME KOMMYTa-
[[Me MUTAaHUSI HAarPEeBaTEIBLHOIO 3JIEMEHTA TEPMOKAMEPHI.

JIns reHeparopa TaKTOBBIX MMITYJIbCOB BXOJHBIM CHUTHAJIOM OYyaeT
NEepUOJ, TAaKTOBBIX MUMITYJIbCOB, @ BBIXOJHBIM CHUTHAJIOM — TAKTOBBIE HM-
yJIbCHI.

Anroputm TIN]/[-perynrpoBaHusi MOKHO peanu3oBaTh Ha s3bike ST,
OH MoKa3aH Ha pucyHnke 45. Kak u tpelyeTcs, peaqnu3oBaH AUCKPETHBIM
anroput™ [T /I-perynupoBanus, Ko3QPUIUMEHTH HMHTETPUPYIOMICH U
G pepeHIUPYIOIEe COCTABISIIOUIUX MEPECUUTHIBAIOTCA B COOTBETCTBUU
C paBeHCTBaMH (4).
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Wy oads Noaecs Mgoscr Botameis  Jonomesss) Ceiiwe Owwo Chjaees &) =]

B|=@) 0| NS 24| % || 05|

QOO FLINCTICN _BLOGCK PID_REG

3y | D00 VAR _IMNFUT
ﬁ CLOCK_GEM [F&) i TEMP, TEMPD, 7 Baanch canesi o ero g pT
) HODULATOR [FD) KP, K, KD: REAL, [ Hodbda T4

DTALL: TIME; (* nomynsnnog 4
CLIE D00, * raxroseh caitian %)

o) GO o

|} PLC_PAG [PRG)

ERRY: REAL= I
ERR, DERR: REAL, |
EFRREUM: REAL= 0,

|=

T i .-';r-. ﬁ‘. 16 DR AATORS ™
WE_TO_INTDTALS00, 0Y;
AT _TO_INTETALRS00.00,

wld, neTeipan owndew, npo

afpean owmbEn 7

FERASUM=ERASUM:ERR,
DERR=ERE R

W TEE T | |l I A

Crp: 15, Crond.: 7

Pucynok 45. [T /I-perynsitop, GyHKIIMOHATBHBIN 010K
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AJTOPUTM MOJYJIATOPA COCTOUT U3 (DOPMUPOBATEINSI UMITYJIHCOB (CM.
pUCYHOK 46) B BepXHEW YaCTH PUCYHKA U pacyeTa JJIUTEIbHOCTH UMIYJIb-
ca B HUKHEW 4acTU pUCYHKA. Takke U3 HUKHEW 4acTh PUCYHKA HaBepX
MOCTYNAOT HEKOTOPHIE BCIIOMOTATEIbHbIE CUTHANIBI JJIS MOAAYM HA UM-
MyJbCHBIA BBIXOJI MOCTOSSHHOTO BBICOKOTO WJIM HH3KOTO JIOTUYECKOTO
ypoBHs. B anroputme ucnonb3oBaHa mojeiab RS-tpurrepa RS/ — Gucra-
OusibHAs cxema, ycraHaBiuBaromas Q7 B eqununy npu SET=1, RESETI=0
u copaceiBaromias Q1 B Honb nipu SET=0; RESETI=1.
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Pucynok 46. Monaynstop, GyHKIITMOHATBHBIHN OJIOK.

I'enepaTop TakTOBBIX MMIYJIBCOB, IIPEACTABICHHBIN Ha pUCYHKE 47,
COKpAILIEH 10 JIBYX CTPOK KOJa U OJHOW BHYTPEHHEW IEPEMEHHOMU, I10-
CKOJIbKY peaJii30BaH B BHJE (PYHKIMOHAIBHOTO OJIOKA, U BCE €ro mepe-
MEHHBIE HaxomATcs B naMsaTh. [lepeMenHasa B, onucanHas Ha pUCyHKe 47,
HE 3aJieiicTBOBaHa. Bpems 3agaercs nepemennoi tuna TIME.
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OOuuii BUA BU3yalU3alluM MoKazaH Ha pucyHke 48. Ilomumo yxe
MPUMEHSBIINXCS B TEKCTOBBIX METKaX ITA0JOHOB IS BBIBOJIA IIEJIBIX U
BEIIIECTBEHHBIX YHCEN 3]IECh MCHOJIb30BaHbI MAOJIOHBI JJIS BBIBOJA BEIIlE-
CTBEHHBIX YHCEJI C 3aJaHHOM TOYKOH. C MOMOIIBIO TAKOro 11a0JI0HA BBIBO-
TUTCS, HAIIpUMeED, 3aJlaHHas ¥ (paKkTHUecKas TeMrepaTrypa B TEpMOKaMepe:
%3.2f o3Hauaer cienymolee: BEUIECTBEHHOE YKUCII0, OTPAHUUYECHHOE TPEMSI
3HaKaM¥ 10 3alsiTOM ¢ TOYHOCThIO, OTPAHUYEHHOU JBYMs 3HAKaAMH IOCJIE
3ansToi (B JaHHOM cllydae — JI0 U MOcCje JeCITUYHON ToukHr). Takxke B BU-
3yali3aluy JJisl HAOIIOJICHUST TeMIepaTypbl 3a HEKOTOPBIA MPOIIEIIITUN
MepuoJI BPpEeMEHU NpUMEHEH TpadHUUeCKUil TPEeHI, ¢ KOTOPHIM CBS3aHbI
3HAYCHMS 33J]aHHON U (PaKTHYECKOM TeMIepaTyphl.

-4, CoDeSys - lab6_program.pro - [CLOCK_GEN (FB-LD}] — |EI|5|
% dain Mpaeka [Mpoekt Boraeure  AononHeHkAa OHnaiH - OkHo  Cnpaska _|ﬂ|5|

28] B|@|edn|S2GR £ [E|wmm e <] EE| anlile] o|le|e| o888

000 | FUNCTION_BLOCK CLOCK_GEM

= DO0ZVAR_INPUT
: oong T TIME:
i) MODULATOR (FE) || |DOB#|END_vAR
4[5 PID_REG (FE) 0005VAR_OUTPUT
"R PLC_PRG RG] 0006 LK BOOL;

DOOT|END_VAR
D008[VAR

ooos A B BOGL;
oot T, T2 TON;

BDOT1|END_YAR
0017
0013
T o
0001
T1
CLK o A
[ 1 : R
11 I @ @ : — )
TPt ET—
0002
T2
1 Ton p
1/1 IN ﬁ Q {)
TPt ET—

< | >

POU wHoekcoe: 81 (0%) -
MENoNe20EAHD AaHHeR: B3 We 121072 GafT (0.51%)
FHERMOHEZAEMCHUMEBR AaHHER 0 ws 4096 BanT (0.00%)

0 owwAok, 0 NpegynpekLeHui. =
4| | »

| [OHNAAH [34M [IPOCMOTRE

Pucynox 47. I'eHepaTop TaKTOBBIX UMITYJIbCOB, ()YHKIIMOHAIBHBIN OJIOK
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Hactpoiika TpeHna noka3zana Ha pucyHkax 48...53. Hacrtpoiika Ha-
YUHAETCS C BHEUIHEro BHJIAa OCeil: MacmTad Mo OcAM, KOJUYECTBO Jeiie-
HUW, U T. 1. BeiienuB TpeH], Ha)KaTh HA HEM MPABYIO0 KHOIKY «MBIIINY,
BbIOpaB «HacTpoiiku». Kareropuss «Tpenm», kHomka «['opu3oHTambHas

oCb».

MHHYTY;

Ha pucynke 49 nokazaHsl clieIyIONIUE 3aIaHHbIC 3HAUYCHHUS:
BEPTUKAJIbHBIC TMHUM CETKH HAaHECEHBI ¢ UHTEpBajIoM B 20 cek.;
TMOJIHAS JJIMHA [IKAJIbI IO TOPU30HTAILHOM OCH paBHA 5 MUHYT;
OCHOBHBIE (JIJTUHHBIC) JICTICHUSI HAHECEHBI C MHTEPBAIOM B 10 cekyHI;
JIOTIOJTHUTEIIbHBIE JIEJIEHUSI HAHECEHBI C MHTEPBAJIOM B 2 CEKYH/IbL;
MOANUCH 3HAYEHUM MOJT IETICHUSIMU KBl CIAEYIOT KXy

—  HOBOE 3Hau€HUE BhIAaeTCs Kaxable 200 MUIUTMCEKYHI.
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Pucynok 48. O6muii By BU3yanu3aun
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3azaHue OCTAIIBHBIX MapaMeTPOB, TAKUX, KaK LBET JUHUN CETKH, ITO-
HATHO U3 pUCYHKa 49.

Ha pucynke 50 noka3zana HaCTpoMKa BEpTHUKAIBHOM OcU TpeHaa Ok-
HO HACTPOEK BBITVISAUT ITOYTH TaK K€, KAK U OKHO HACTPOEK OCU BPEMEHU
C TOW JIUIIb PA3HUIIEH, YTO BMECTO BPEMEHHOTO MHTEPBAJIA B €TI0 HUKHEM
JIEBOM YTIIy YKa3bIBAETCS MAKCUMAIIbHOE U MUHUMAJIBHOE 3HAYEHUS OTO-
OpakaeMOi BEJIMYMHBI, B JAHHOM CJIy4ae Ha TPEHJIE MOXKET 0TOOpaxaThCs
temneparypa ot 0 go 120 °C.

Jlnst oToOpakeHHsl Ha TpeHJe HeoOXOAMMO YKa3aTh IEPEMEHHBIE,
IIPUMEP HACTPOMKHM IOKa3aH Ha pUCyHKe S51. B okHE HACTpOEK HYKHO BbI-
Opatb kateroputo «TpeHI» M HaxaThb KHOINKY «BwiOpaTh uMs mepemeH-
HoiD». [losBHBIIEECS OKHO OTOOpa)kaeT CHUCOK MEPEMEHHBIX, 3HAUCHUS
KOTOPBIX BBIBOJSITCSI HA TAHHOM TPEHJIE.
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Pucynok 49. HacTtpoiika napaMmeTpoB TOPU30HTaJIbHON OCH TPEH/1a
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[lepeMeHHBIX MOKET OBITh HECKOJBKO, UX MOXHO J100aBIATH, yOu-
paTh, MEHATh BHEIIHWW BUJ KPHUBOH, LIBET, U T. J., TAKUEC HACTPOUKH HE
CJIO’)KHBI 1 MHTYUTUBHO MOHATHEL. [lociie ocymiecTBiaeHnusI BCeX HEOOX0IH-
MBIX HaCTPOEK HY>KHO MOATBEPAUTH UX BEPHOCTb, HAKaB KHOMKY «OK».

Ha pucynke 52 u3oOpakeHa HACTpoilka TEKCTa IMOJACKa3KH, IOSB-
JISFOLIETOCS MPHU HABEJCHUHU KYypCOpa «MBIIINY» HA TPEHI.

Ha pucynke 53 n3o0pakeHa NMpuUBS3Ka MEPEMEHHOW, BKIIIOYAIOIIEH
HarpeBaTelIbHBIN 3JIEMEHT B PYUYHOM PEXUME K COOTBETCTBYIOIIEH KHOIIKE
(B OKHE HACTPOUKU KHOIIKH).

Ha pucynke 54 n3o0pakeH skpaH pabOTaIOIIETo peryiasTopa TeMIe-
paTypsl BCKOpe Tocie BKIOYeHUs. Kak BUIHO M3 KO3 PHUIIMEHTOB pery-
JATOpA, PETYJIUPOBAHUE MTPOUCXOJIUT TOJIBKO MO MPONOPIIUMOHATIBHOMY aJl-
TOPUTMY.
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Pucynox 52. HacTpoiika BerisIBaronieit
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Pucynok 53. KondurypupoBanie KHOMKHA PyYHOTO BKIIOYCHHS HArpeBaTEIs
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3ajaHue HA KOHTPOJIbLHYIO Pa0oTy 1Jisl 00y4ar0IIMXCs
3a049HO opMBbI 00yUeHUS

KonTtponbHas paboTa cocTOMT U3 JBYX 4acTeil: pedepara u mpakTu-
YecKOM 3a7aur. 3a/laHie Ha KOHTPOJIbHYIO paboTy popMupyeTcs u3 Home-
pa 3a4eTKH CTYJIEeHTa corjacHo Tadmuie 1.

Tabmura 1
Howmep 3auerku Tema pedepara | 3amaua S3bIK
01, 25,49, 73 15 3 ST
02, 26, 50, 74 6 4 IL
03,27,51,75 3 1 LD
04, 28, 52,76 9 6 CFC
05, 29, 53,77 14 2 ST
06, 30, 54, 78 18 5 ST
07,31,55,79 22 3 IL
08, 32, 56, 80 7 4 ST
09, 33,57, 81 5 1 ST
10, 34, 58, 82 20 6 ST
11, 35, 59, 83 10 2 IL
12, 36, 60, 84 16 5 IL
13,37,61, 85 8 3 LD
14, 38, 62, 86 1 4 LD
15, 39, 63, 87 2 1 IL
16, 40, 64, 88 4 6 IL
17,41, 65, 89 21 2 LD
18,42, 66, 90 12 5 LD
19,43, 67,91 17 3 CFC
20, 44, 68, 92 24 4 CFC
21,45, 69,93 11 1 CEC
22,46, 70, 94 23 6 LD
23,47,71,95 13 2 CFC
24,48,72, 96 19 5 CFC
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Lo _NogRk W=

DN DN DO DN N M= = e e pd e e e

Cnucok Tem 1Ji BbINOJIHEHUS pedpepara

CewmeiictBo ITJIK Siemens Simatic S7-300

CewmetiictBo ITJIK Siemens Simatic S7-400

CewmeiictBo ITJIK Siemens Simatic S7-1200

CewmeiictBo ITJIK Siemens Simatic S7-1500

CewmeiictBo ITJIK Advantech ADAM-5000

CewmeiictBo ITJIK Advantech APAX-5000

CewmeiictBo I1JIK Advantech ADAM-3600

Cewmeiicto I1JIK Allen-Bradley MicroLogix 800
CewmetictBo I1JIK Allen-Bradley ControlLogix 5570/5580
Cewmeiicto [1JIK Allen-Bradley GuardPLC 1600/1800

. CewmeiictBo IIJIK Allen-Bradley CompactLogix 5370/5380/5480
. CemetictBo IJIK Allen-Bradley SLC 500
.- Cemeticto IIJIK OBEH IIJIK63/73

Cewmenicteo [TJIK OBEH TTJIK100/150/154

. Cewmeiicto IJIK OBEH ITJIK110/160 (cTapast nuHerka)

Cewmeticto IIJIK OBEH IIJIK110 (oOHOBNIEHHAs! TUHEWKA)

. CewmetiictBo IIJIK Schneider Modicon M340
. Cewmeiicto ITJIK Schneider Modicon Premium

CewmetictBo I1JIK Schneider Modicon Quantum

. CemetictBo ITJIK Schneider Modicon M580 ePAC
. CemetictBo ITJIK Omron CJ2H/CJ2M

. CewmetictBo IIJIK Omron CP1H/CP1L/CP1E

. CemertictBo I1JIK TREI-5B

CewmernictBo [TJIK DevLink-C1000
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3amaua Nel
Heobxoaumo pazpadorats CJIY onpeneneHHbIM mporeccoM (puc. 1).
[IpuemMHBI€ 3JIEMEHTBI: KHOTIKA ITycka SB, pene ypoBHs SL u Temmieparypsl
SK. HcnonHuTeNnbHBIE 3JIEMEHTHI: ACUHXPOHHBIA JBHUratenb M, mano-
MOIIHAsI CUTHaJIbHAS JIaMIla HU3KOoro HanpsbkeHust HL.

Pue. 1.1. BoobGpaxkaemelii TexHoIorH4eckHii npouece:

I - obwexT ynpaenenus; L[ — nenrpobexHslil Hacoc; SK — pene TeMneparyps (Tep-
MOKOHTAKTOP PTYTHRIA); SL — KOHOYKTOMETpHYecKoe pene ypoeus, A, B, C — npuem-
HBIE AMEMEHTE! (KATYUIKH MEKTPOMATHUTHBEIX PENE); HCNOMHHTENEHEIE MIEMEHTEL:
M — anexrpopruratens; HEL — curHankHas naMna; S8 — kHonka pyusoro nycka;
JI5 — norudeckuii 010K, cOCTOALLMI M3 KOHTAKTOR pene 4, B, C;, CJIY — cucrema
JOTHYECKOTO ynpasneHuA; KA — MarHHTHBIH MycKaTeTh

[IpueMHbIE 3JIEMEHTHI, BbIpAOATHIBAIOLINE JTUCKPETHBIE CHUTHAJBI,
MOJAKIIOYEHBI K KaTylIKaM 3JeKTpoMarHuTHeIX pene A, B u C, yctaHoB-
neHHbIX Ha BXomax CJIY u mMerommx J0CTaTOYHOE KOJWYECTBO 3aMBbI-
KalOIIMX W Pa3MBIKAIONINX KOHTAKTOB JISi CMHTE3a CaMOT0 JIOTHYECKOTO
0JI0Ka.

Jlist 3amucu ycnmoBUM cpaOaThIBaHUS HMCTIOJHUTETBHBIX A3JIEMEHTOB
UCIIOJIB3YIOTCS 0003HAYEHUS KaTyIIEK pesie, a He CaMUX JaTYMKOB.

YcnoBus cpabarbiBanus A M:

1) ecniu cpabareiBatoT A, B, HO He cpabaThiBaet C;

2) eciiu cpabartsiBaroT A, C, HO He cpabaThiBaeT B;

3) ecnu cpabartbiBaloT A, HO He cpabaThiBatoT B u C.

VYcnoBust cpabarsiBanus st HL:

1) ecniu cpabartbiBaeT A, HO He cpabaThiBaOT B u C;

2) ecnu cpabarbiBaeT B, HO He cpabaThiBatoT A u C.
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3amaua Ne2

Heobxomumo paszpaboTaTh CHCTEMY JIOTHYECKOTO  YIIPaBJICHUS
(CJIY) onpeneneHHbIM MPOIECCOM:

IleJb - cBET NOJKEH OBITh BBIKJIIOUEH, KOT/Ia B KOMHATE€ HUKOT'O HET.

Ha Bxojie ycTaHOBIJIEHBI JiBa AUCKPETHBIX JaTUMKA: OJUH CHAPYKH
KOMHAaTHhI, Apyroi BHyTpH. Korja cpadaTbiBaeT cCHavasia BHEIIHUHN JTaTUYMK,
3aTeM BHYTPEHHHUH, 3TO O3HA4YaeT, YTO YeJOBEK 3amien B koMHary. Korga
cpabaTbIBaeT CHadajia BHYTPEHHUW NAaTYWK, 3aT€M BHEITHUH, 3TO O3HaAYa-
€T, YTO YEJIOBEK BHIIIC U3 KOMHATHI.

—10.0 —10.0
= 8.0 = 8.0
= 6.0 = 6.0
= 4.0 = 4.0
= 2.0 = 2.0
= 0.0 = 0.0

Ecnu denoBek Bolien — BKIIOYUTH CBET, ECiin 4eI0BeK BBIIIET — BbI-
KJIIFOYUTh CcBeT. HeoOX0aUMO cUMuTaTh KOJWYECTBO JIIOJACH, 3aXOANIUX U
BBIXOJISIIUX M3 KOMHaThI. [loka B KOMHaTe ocTaeTcss XOTsl Obl OJMH YeJI0-
BEK, CBET JIOJKEH OBITh BKJIFOUEH.

Jlns pelieHust JaHHOM 3ajlaud HEOOXOAUMO OBLUIO CUUTATh KOJUYe-
CTBO BXOjsiux B komHary jitojien (VX) u Berxomasmumx (VIX).

Korna cpabarsiBaeT cHavyana BHeNIHUM aatduk (pl), 3aTeM BHYyTpeH-
HUM (p2), 3TO 03HAYAET, YTO YEJIOBEK 3allle]l B KOMHATY, U CYETYUK CUUTA-
eT Bxoaamux Jrojen (VX).

Korna cpabarsiBaeT cHavyaima BHYTpeHHUH IaTduk (p2), 3aT€M BHEIII-
Hui (pl), 3TO O3HAYAET, YTO UEJOBEK BBHIIIET U3 KOMHATHI, U TOIIET CYET
BeIXOmMX Jiroger (VIX).

3aTeM CpaBHUB pe3yJIbTaThl MOJCUYETOB, MOKHO CHENaTh BBIBOJI: €C-
JI KOJIMYECTBO BXOJSIIMX B KOMHATY JIIOJIEH paBHO KOJWYECTBO BBIXO/ISI-
KX, TO JaMIIOYKa racHeT, eciik He paBHO (NE), To ropur.
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3amaua Ne3

HeobOxoaumo pa3paboTaTh CUCTEMY JIOTUYECKOTO YIPaBICHUS
(CJIY) onpeneneHHBIM ITPOIECCOM.

JIuHus 1O3UPOBaHUS IPOIyKTa

) )

pd
37 (2 (°)

e

4

Onucanue npoiecca.

[IpoAyKT C MOMOIIBIO 3arpy304HOTO TpaHcropTepa 1 momagaer B
oynkep 2. Tpancnoptep paboTaeT 10 TeX MOp, MoKa OyHKEP HE 3alOJIHUT-
cs. 3arem TpaHcmopTep | ocTaHaBIMBaeTCs, cpabaThiBaeT 3aJBUXKKa 3 U
BKJIIOUaeTcs Tpancnoprep 4. [locie pasrpy3ku OyHKepa, 3aBHKKa 3aKPbI-
BaeTCs, TPAHCIIOPTEP 4 OCTaHABIMBACTCS U 3arpy3Ka HAUMHACTCS BHOBb.

[TopsioK BBIMIOJIHEHUS 3aJaHUS:

1) onpenenuthcs ¢ HHGOPMAITMOHHBIMHA M YIIPABJISIONIMMHA CUTHAJIA-
M.

2) Ham#caTh MPOTPaMMY YIIPaBIEHUS MTPOIIECCOM.
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3apaua Ne4
HeobxomuMo pa3pabotath CHCTEMY JIOTHUECKOTO YIPABICHUS
(CJIY) onpeneneHHBIM MPOIECCOM:

KM

=1t

>
pecusep

KK1’

KM1.1
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/ { | - A
KM1.2
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- g I’ 0 B 380 V
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/ F3 | o C
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Puc. 12. ABTOMaTH3HPOBaHHBINH KOMIIpECCop

Onucanue npoiecca.

JBurarens M Bpamaer KoMIpeccop, KOTOpPbI HAarHeTaeT BO3AYyX B
pecuBep, U3 KOTOPOTO CKAThIM BO3AYX MOCTyMaeT morpeoutento. Ha pecu-
BEpE YCTAHOBJICH 3JIEKTPOKOHTAKTHBIN MaHnoMmeTp (DKM). Eciu naBnenue
HIKE€ MUHUMAJIBHOTO, TO KOHTAKTHI S1 1 S2 pa3oMKHYTHI, €CJIH JIaBIICHUE
00JIbIlIe MUHUMAJIBHOTO, HO MEHBIIIE MAKCUMAJIBHOTO, TO S1 3aMKHYT, a S2
— pPa30MKHYT, €CIId JaBJEHUE BBIIIE MAaKCUMAaJbHOTO, TO 00a KOHTaKTa
3aAMKHYTBI.

Anroputm pabotsl CJIY crieayronui:

Ecnu naBienue B pecuBepe MEHbIIIE MUHUMAIBHOTO, TO KOMIIPECCOP
BKJIIOUAETCs, paboOTaeT 0 JOCTHUIKEHHS MaKCUMAJIbHOTO JABJICHUS U OT-
Kiroyaercs. [loka gaBlieHHME OIATh HE OMYCTUTCS HUXKE MUHUMAIBHOTO
KOMITPECCOP HE BKIIOYAETCH.

[TopsAnoK BBINOJIHEHUS 3a1AHUS

1) ompenenutbcsi ¢ MHPOPMAMOHHBIMUA U YNPABISIONIMMH CUTHA-
JAMH.

2) HanucaTh NPOrpaMMy YIIpaBJICHUS MTPOLIECCOM.
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3agauya NeS
HeobxomuMo pa3pabotath CHCTEMY JIOTHUECKOTO YIPABICHUS
(CJIY) onpeneneHHBIM ITPOIECCOM.

KK1

KMI1.1 F1
J'L / [~ ,Q/A
kM2l s ]
; F2
KM1.2
S s 1 Q’B 380 v
l KM2.2
KK o e
-rL KM1.3
'T_" I
KM2.3_~
SB1 T
’d KM1
SB 2
J_ cny KM2

Onucanue npouecca.

Ha pucynke npuBesieHa cxema ynpaBieHUs Tpex(da3zHbIM aCUHXPOH-
HbIM JiBurateneM. [Ipu naxatun kHonku SB1 cpabateiBaet karymika KM1
U JIBUTaTelb 3amyckaercs. [Ipyu 3TOM KHOIKY MOHO OTHYCTUTh. /s 3a-
MyCcKa JABUTATENs] B OOpaTHYIO CTOPOHY HEOOXOJUMO CIEPBAa OCTAHOBHTH
ero, HaxxaB KHONKy SB3. A 3areM Haxate SB2 u nBUrarens 3amyCcTUTCS B
oOpaTtHyto cTopony. [Ipu BpalieHuun aABurarens cxema 3allyileHa oT Mpo-
TUBOBKJIFOUECHUS.

[Topsiiok BRIMOJIHEHUS 3a1aHUS:

1) onpenenutbcsi ¢ MHGOPMAIIMOHHBIMU U YTIPABJISIONMIMMU CHUTHA-
JaMH.

2) HanucaTh NporpaMMy yIIpaBJICHUS TPOIIECCOM.
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3amauya Ne6

Heobxonumo pazpaborars cuctemy jgorudeckoro ymnpasienus (CJIY)
OTIpeJIETICHHBIM MPOIECCOM.

cny

BRJI

BblKJI
dBTO

H

Onucanue npoiecca.

Cucrema OCBEIIEHUS 3aropoJHOr0 jJoma paboTaeTr B 3 pexKHUMax:
BKJIIOUEHO, BBIKIIIOUEHO, aBTO. J[JI1 aBTOMAaTUYECKOr0 peKUMa B CUCTEME
IPEeayCMOTpPEHBI J1Ba natunka — ocBemieHus ([1O) (1eHb/Houb) U JBUKEHUS
(J1J1). B aBTOMaTnueckoM peXuMe OCBEIIEHHUE BKIIOUUTCS TOJIHKO HOYBIO
pu 0OHAPY>KEHUU JIBMKCHHS YEJIOBEKA.

[TopsiAOK BBITIOIHEHUS 3aJaHUS:

1) onpenenuThbest ¢ UHOOPMAITMOHHBIMU Y YTIPABJISIOIIMMU CUTHAJIAMH.

2) HanucaTh OporpaMMy YIIPaBICHUS MTPOIECCOM.
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