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HAUWOHANbHBIA CTAHAOAPT POCCUMNCKOWN OSGEAQEPALUNMN

KOHTPO/MNEPbLI MPOrPAMMNPYEMbIE
YacTtb 3

A3bIkM NpOrpaMMuMpoBaHus

Programmable controllers. Part 3. Programming languages

[ara BBefeHus — 2017—04—01

1 O6nacTb NpMMeHeHus

HacToAwmin ctaHgapT ycTaHaB/iMBaeT CUHTAKCUC 1 CEMaHTUKY A3bIKOB NPOrpamMmMnpoBaHuns nporpaMmmMu-
pyeMbIX KOHTPO1EePOB, onpeaesneHHbIx B MK 61131 (vacTtb 1).

®yHKLMM BBOAA NPOrpaMMbl, TECTUPOBAHUS, MOHUTOPUHIA, ONepaLroHHON CMCTEMbI U T. N. onpeeneHbl
B M3K 61131 (4acTb 1).

HacToswmii ctaHfapT ycTaHaBNMBaeT CUHTAKCUC M CeMaHTUKy YHU(ULMPOBAHHOTO Habopa SA3bIKOB
nporpaMMMpoBaHuna AN NporpammupyemMbix KoHTponnepos (PC). faHHbIi HA60P COCTOUT U3 ABYX TEKCTOBbLIX
A3bIKOB MPOrpamMmMunpoBaHusi, cnmcka UHCTpyKuuid (IL) n cTpykTyprpoBaHHoro Tekcta (ST). u AByx rpaduue-
CKUX A3bIKOB, peneliHo-KOHTaKTHbIX cxeM (LD) u dyHKLMoHanbHbIX 6/10K0BbIX Anarpamm (FBD).

JononHutenbHbIi Habop rpadnyecknx 1 SKBMBANEHTHbIX TEKCTOBbIX 3/IEMEHTOB, VMEHYeMblii nocne-
noBatenbHas pyHKUMoHanbHas cxema (SFC). onpegenseTcsa ANa CTPYKTYPUPOBaHUS BHYTPEHHEl opraHum3a-
Lun nporpaMm 1 yHKLNOHANbHbIX 6/10KOB MporpaMMmpyemMoro KoHTponnepa. OnpegeneHsl Takke af1eMeHTbl
KOHurypauuv, nogaepxusarowine yCcTaHoBKy nporpamm nporpaMMupyemMoro KoOHTposisiepa B CUCTEMbI Mpo-
rpaMMypyemMoro KoHTponnepa. Kpome Toro, onpegeneHbl cpefctea, obnervawlme B3auMogeiicTBre Mexay
nporpaMMupyeMbIMy KOHTPOIIepaMu 1 ApyruMyu KOMNOHEHTaMn aBTOMaTU3NPOBaHHbIX CUCTEM.

2 HopmaTumBHbIe CCbISIKM

B HacTosLWwem cTaHfapTe UCNob30BaHbl HOPMaTVBHbIE CCbISIKM Ha criefdytolime cTaHgapTsl. Ona Hepa-
TUPOBAHHbIX CCbINIOK NPUMEHAOT NocneHee nsfgaHne CCblIJIOYHOTO JOKYMeHTa (BK1oYas U3MEHEHUS).

M3K 61131-1 lMporpammupyemble KOHTposnepbl. Yacts 1. O6uwue nonoxenuns (IEC 61131-1. Progra-
mmable controllers — Part 1: General information)

M3K 61131-5 Mporpammupyemblie KoHTponnepbl. Yactb 5. Bsaumogelicteua (IEC 61131-5, Program-
mable controllers — Part 5: Communications)

MNCO/M3K 10646:2012 NHhopmaLMoHHaa TEXHOMOMMA. YHUBepcasbHblli Habop cumeonos (UCS) (1ISO/
IEC 10646:2012. Information technology — Universal Coded Character Set (UCS)

NCO/M3K/1EEE 60559 MHdopmaunoHHas TexHonorusa. MyukponpoLueccopHble cuctembl. ApudmeTnka
¢ nnasatoweit Toukoli (ISO/IEC/IEEE 60559. Information technology — Microprocessor Systems — Floating-
Point arithmetic)

M3paHne odmumansHoe
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3 TepMuHbI 1 onpeaeneHns

B HacTosweM cTaHfapTe NPUMeHeHb! ciefyolme TePMUHbI C COOTBETCTBYHOLUMY OnNpeaeneHnsaMu:

3.1 abconoTHoe BpeMs (absolute time): Kom6uHauua BpemMeHy CyTOK 1 AaThbl.

3.2 nyTb goctyna (access path). CBA3b CUMBO/INYECKOTO MMEHW C NEPeMEeHHON ANa peanm3auun oT-
KpbITOro B3auMogeicTBuS.

3.3 gelicTBue (action): Slornyeckas nepeMeHHas uan Habop noanexaliux BbIMOSHEHNIO onepaumin Bme-
CTe CO CBSI3aHHOI yNpaBnsoLei KOHCTPYKLMEN.

3.4 6nok gencTBuii (action block): nemMeHT rpadiMyeckoro s3bika, KOTOPbIA UCNONb3YET BXOAHYO N0-
rMyeckylo nepemeHHyto An1a onpeaeneHns 3HaueHns BbIXOAHON /I0rMYeckoin nepeMeHHo Unm paspeLlatollee
ycnosuve Ana AeliCTBUS B COOTBETCTBUM C NpeAonpeAeneHHoN ynpasnsaioLwein KOHCTPYKUMen.

35

arperaT (aggregate): CTpyKTypuMpoBaHHasi COBOKYMHOCTb OGBEKTOB AaHHbIX, 06pasyiolias TN gaH-
HbIX.

[MCTOYHWK: ISO/AFNOR: 19891

3.6

Maccus (array): Arperat, COCTOALWMNI N3 06BEKTOB AAHHbIX C UAEHTUYHBIMU aTpubyTamu, Ha Kaxkabli
13 06bEKTOB AaHHbIX MOXHO YHMKa/IbHO CCbINATbCSA C MOMOLLLI MHAEKca.

[MCTOYHWK: ISO/AFNOR: 1989]

3.7

npuceamBaHue (assignment): MexaHvn3m AN NnpuaaHua 3HavYeHUs NepemMeHHOoN unn arperary.
(MCTOYHMK: ISO/AFNOR: 1989]

3.8 6a3oBblii TUN (base type): Tun gaHHbIX, TN PYHKLMOHANBHOTO 6/10Ka UK Knacc, U3 KOTOPbIX Ha-
crnepyloTcs UV NPOU3BOAATCA AasibHellumne TUnbI.

3.9 yncno ¢ ocHoeaHuem (based number): Yncno, npeAcTaBieHHOE C KOHKPETHbIM OCHOBaHWeM, OT-
Nn4HbIM oT 10.

3.10 gBouyHO-gecaTuuHbIn kog (binary coded decimal; BCD): Koa gecATnyHOro ynicna, B KOTOPOM
Kaxxgas uudpa npegcrasrieHa ee ABOVYHbIM 3HAYEHNEM.

3.11 6ucTabunbHbln yHKLMOHanbHbI 610k (bistable function block): ®yHkLMOHaNbHLIN 610K C ABY-
MS1 YCTOWUMBBIMW COCTOSAHUAMM, YNpaBAseMblii O4HUM Un 60nee BXOAaMM.

3.12 6uTtoBas cTpoka (bit string): nemeHT gaHHbIX, COCTOALLMIA N3 OAHOTO UAN 6onee GUTOB.

3.13 6uTOoBO-CTPOKOBLIV NuTepan (bit string literal): /inTepan, koTopblli NpAMO NpeAcTaBnseT 3Have-
H1e 6MTOBOI CTPOKM TUMOB AaHHbIX BOOL, BYTE. WORD. DWORD wunn LWORD.

3.14 teno (body): Ha6op onepauuii NPOrpamMMHOro KOMMOHEHTA.

3.15 BbI30B (call): A3bikoBasA KOHCTPYKUMSA, Bbi3blBalOLWas BblNOMHEHWE PYHKLUK, (DYHKLUUOHAIBHOMO
610ka nn meToga.

3.16 cTpoka cumBonoB (character string): Arperart, COCTOAWMIA M3 YNOPSAOYEHHON MocrefoBartesib-
HOCTW CUMBOJIOB.

3.17 cMMBO/IbHO-CTPOKOBLIN nuTepan (character string literal): /lutepan, npsamo npeacTaBNSAOLWMiA
3HayeHVe CUMBOJIA N CTPOKM CMMBOJIOB TUNOB AaHHbiX CHAR, WCHAR. STRING v WSTRING.

3.18 knacc (class): nporpamMMHbIii KOMMNOHEHT, COCTOALMIA U3:

- onpepgeneHus CTPYKTYpbl JaHHbIX;

- Habopa MeToA0B, BbINO/HAEMbIX Hag, CTPYKTYPOW AaHHbIX.

3.19

KOMMeHTapVIVI (comment): HA3blkoBas KOHCTPYKUMA ON1A BKIKYEHUA TEKCTa, He B/INAKWEro Ha Bbl-
NoJsIHEHNE NporpaMmmbl.
[MCTOUHUK: ISO/AFNOR: 1989]

3.20 koHpurypayus (configuration): dnemMeHT s3blka, COOTBETCTBYHOLLMI CUCTEME NPOrpaMMUpyemMoro
KOHTpoOnnepa.

3.21 koHcTaHTa (constant): OnemMeHT A3blka, ykasblBalOWUiA Ha 3/1EMEHT AaHHbIX C (QUKCMPOBAHHbLIM
3HaYeHneM.

2
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3.22 chyHKUMOHaNbHbI 610K cueTymnka (counter function block): ®yHKLMOHaNbHbI 610K, KOTOPLIA Ha-
KanauBaeT 3HauYeHue Yncna U3IMeHeHuin, onpeaensemMbiX Ha 0gHOM unu 6onee ykasaHHbIX BbIXOJOB.
3.23

TN AaHHbIX (data type): Habop 3HayeHuii BMecTe ¢ HAGoOpPOM A0MNYyCTUMbIX onepauuii.
[MCTOYHWK: ISO/AFNOR: 1989]

3.24 pata n Bpemsa (date and time): [lata c rogom 1 BpeMmsl CyTOK, NpefCTaB/IeHHble KakK OTAe bHbIiA
3N1EMEHT AaHHbIX.

3.25 o6baABneHune (declaration): MexaHu3am Ans onpefeneHus snemMeHTa A3blka.

3.26 paspgenutens (delimiter): CumBon unn kKOMGUHaLUSA CUMBOJIOB, UCNONb3yeMasn ANS pasfeneHns
3M1EMEHTOB A3blKa MPOrpaMmMUPOBaHUS.

3.27 npousBoaHsbIit knacc (derived class): Knacc, co3gaBaemsblii HacnefoBaHWeM M3 Apyroro kiacca.

MpumeyaHne — MPONU3BOAHBINA KNACC TaKKE HA3LIBAIOT PACLUMPEHHBLIM KNACCOM U NOPOXAEHHBIM K/TACCOM.

3.28 npounsBoAHbI TUN faHHbIX (derived data type): Tun AaHHbIX, CO34aHHbIA C UCMNOMb30BaHUEM
Apyroro Tvna JaHHbIX.

3.29 npoun3BOAHbIN TN hyHKUMOHanbHOro 6noka (derived function block type): Tun dyHKUMOHANb-
Horo 6110Ka, co3faHHbIl HacnegoBaHWeM M3 Apyroro Tuna hyHKLMOHaNbHOro 610kKa.

3.30 npamoe npepacTtaBneHue (direct representation): CpeacTBa npeAcTaBneHns NepeMeHHoRn B Npo-
rpaMMe nporpaMMmpyemMoro KOHTposiiepa, U3 KOTOpbIX MOXET 6biTb NPAMO onpegeneHo usmnyeckoe wnn
NOrNYeckoe pacnosioXeHne nepemMeHHoi.

3.31 gBoitHoe cnoBo (double word): DneMeHT gaHHbIX, cogepxatuin 32 6uta.

3.32 guHamunyeckoe ceA3biBaHue (dynamic binding): Cutyauus, B KOTOPOi 3k3eMNAAp BbI30Ba METOAA
BO3BpallaeTCcsl BO BPEMS BbINOSIHEHUS B COOTBETCTBUM C (hakTMHECKUM TUMOM 3K3eMNaspa unun nitepdeiica.

3.33 oueHka (evaluation): Mpolecc yCTaHOBNEHUS 3HAYEHWUA BbIPaXEHUS, PyHKLWN, BbIXOAHBIX nepe-
MEHHbIX CeTU UK aK3emMnaspa MyHKLMOHa/IbHOTo 6/10ka BO BPEMS BbINOSIHEHUS NPOrpammbl.

3.34 anemeHT ynpaB/ieHnsa BbinosiHeHWeM (execution control element): SneMeHT A3blka, KOHTPONUPY-
IOLLIMI NOTOK BbINOSIHEHWSA NPOrpaMMbl.

3.35 3agHuii ppoHT (falling edge): YacTb BpeMeHHOI gnarpaMMbl curHana, rae npoucxoauT nepexos
normyeckoii nepemeHHon ns 18 0.

3.36 dyHkumsa (function): SnemeHT A3blka, KOTOPbIA BO BPEMS BbIMO/IHEHWS 06bIYHO BblpabaTbiBaeT
pesynbTar B BUAE OAHOIO 3/1IEMEHTA flaHHbIX U, BO3MOXHO, AOMO/IHNTE/IbHbIE BbIXOAHbIE NMEPEMEHHbIE.

3.37 ak3emnnsAp pyHkumMoHanbHoro 6noka (function block instance): 3k3emnaap Tuna PyHKUNOHAb-
Horo 6n10ka.

3.38 Tun dyHkunoHanbHoro 6n10ka (function block type): 3nemMeHT A3blka, COCTOALLNNA U3:

- onpefeneHuns CTPYKTYpbl faHHbIX, pa3feneHHol Ha BXOAHbIe, BbIXOAHbIE Y BHYTPEHHNE NepeMeHHble:

- Hab6opa onepauuit unm Habopa MeToA0B, BbINOHAEMbIX HAZ 31eMEHTaMy CTPYKTYPbl flaHHbIX NPY Bbl-
30Be Tuna (OyHKLMOHaNbLHOro 610Ka.

3.39 dhyHKuMoHanbHaa 6nokoBas gnarpamma (function block diagram): CeTb, y3/bl KOTOPOIi ABAAKOT-
cA aKk3eMnaspamMm hyHKUUOHaMbHbIX 6/10K0OB, rpadmyeckn npefcTaBieHHble YHKUMN UM BbI30Bbl MeToAa,
nepemMeHHble, NuTepasbl U MEeTKN.

3.40 popgoBoit TN gaHHbIX (generic data type): Tun gaHHbIX, NpeAcTaBnsawWwuiA 60nee ogHOro Tuna
[JaHHbIX.

3.41 rno6anbHasa nopemoHHas (global variable): NepemeHHas ¢ rno6anbLHON 06/1acTb0 AeCTBUS.

3.42 nepapxudeckas agpecauus (hierarchical addressing): Npsmoe npeacTaBneHne aneMeHTa AaH-
HbIX KaK YfieHa (h3n4eckoi 1amn nornyeckol nepapxuu.

Mpumep — Touka B MOAy/e, KOTOPbIi XpaHU T CA HA CTenaxe, KOTOpPbIA, B CBOI o4Yepefb, NOMeLeH B
CTEHA U T. 4.

3.43 ngentudpukatop (identifier): KombuHauns 6yks, uudp 1 CUMBOMNOB NOJYEPKMBAHMSA, KOTOPas Ha-
YnHaeTcsa ¢ 6YKBbl UM CUMBO/A NOAYEPKMBAHUA 1 KOTOpas UMEHYET 3/IeMeHT A3blKa.

3.44 peanusauusa (implementation): Bepcua nporpammumpyemMoro siorndeckoro koHTponnepa (PLC) wm
NporpamMmHOro uau oTNafouyHOro MHCTPYMEHTa, npeAocTas/ieHHas pa3paboTunkoMm.

3.45 paspab6oTunk (Implementer): M3rotosutens PLC nan nporpaMMHOro Wan OTNaf04YHOr0 UHCTPY-
MeHTa, NpefoCcTaB/IEHHOro Nosb3oBaTe o AN pa3paboTkn npunoxeHuin PLC.
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3.46 HacnepgoBaHue (inheritance): Co3gaHne HOBOrO knacca, Tuna yHKUMOHANbHOTO 6/10Ka UAK UH-
Tepdpelica Ha OCHOBE CyLLECTBYIOLLEro kiacca, Tuna yHKUMOHanbLHoro 6;10ka nnvM nHTepdelica, cooTBeT-
CTBEHHO.

3.47 HayanbHOe 3HauveHwue (initial value): 3HaueHne, NPUCBOEHHOE NEPEMEHHOW NpK 3amnycke cucteme.

3.48 BxoAHas u BbixogHas nopemeHHas (in-out variable): NepemeHHasn, ucnonblyemas Ansa nepe-
Jayn 3HauyeHus NporpaMMHOMY KOMMOHEHTY W. AONOJSIHUTENBHO, A1 BO3BpaTa 3HaYeHWs 13 NporpaMMHOro
KOMMOHEHTA.

3.49 BxogHaa nepemeHHas (input variable): MepeMeHHas, ucnonb3lyemas A5 nepefavn 3HavyeHus
NPOrpamMmMHOMY KOMMOHEHTY, OT/INYHOMY OT Kiacca.

3.50 ak3emnnsap (instance): OTAenbHasA, UMEHOBaHHAsA KOMWUA CTPYKTYPbl AaHHBIX, CBA3aHHAas C TUMNOM
dyHKLMOHaNbHOro 6510ka, Knaccom WM NPOrpaMMHbIM TUMNOM, KOTOpas COXpaHseT CBOW 3HAaYeHWs OT OAHOro
BbI30Ba COOTBETCTBYIOLLE Onepauumn [0 Apyroro.

3.51 umsa aksemnnsapa (instance name): NaeHTudmkaTop, cBA3aHHbIN C KOHKPETHBLIM 3K3eMM/IAPOM.

3.52 co3paHue ak3zemnnsapa (instantiation): CosgaHue ak3emnnspa.

3.53 uenoe uyucno (nteger). Lienoe uncno, KOTopoe MOXeT cofepxaTb NOMOXUTENbHbIE, HY/1EBbIe UK
oTpuLaTesibHble 3HaYeHus.

3.54 yensiii nutepan (integer literal): /intepan, NpssMo NpeACTaBNSAOLWNIA Leoe 3HaYeHNe.

3.55 nHtepdeiic (interface): 3nemMeHT A3blka B KOHTEKCTE 06 BEKTHO-OPUEHTUPOBAHHOTO NPOrPamMmMmnpo-
BaHWs. cogepxalyuii Habop NPOTOTUNOB MeToAa.

3.56 knoyesBoe cnoso (keyword): J/lekcuueckasa eanmHuLa, KoTopas XapakTepusyeT 3/1eMeHT A3blka.

3.57 meTka (label): KoHCTpykums S3blka, UMEHYOLWAA UHCTPYKLMWIO, CeTb WA Fpynny ceTeil, BKIYas
naeHtTndukaTop.

3.58 anemeHT A3blka (language element): fliobaa eguHuLa, AEHTU(MLMPOBaHHASA CUMBOJIOM B JIEBOIA
YyacTv nopoxjaroLlero npasuna B hopmasibHol cneyudukaumm.

3.59

nutopan (literal): /lekcuueckas egvHuLa, KOTopas NPSMO NpeAcTaBAsSeT 3HAYeHne.
(MCTOYHMK: ISO/AFNOR: 1989]

3.60 nornueckoe pacnonoxeHue (logical location): PacnonoxeHue nepapxvmyeckun agpecyemoii nepe-
MEHHOIi B Cxeme, KOTOpasi MOXeT ObITb CBA3aHa WM MOXeT ObiTb He CBfi3aHa C (PU3NYECKOW CTPYKTYpoi
BXOZHbIX U BbIXOHbIX NEPEeMEHHbIX U NamMATbI0 MPOrpaMmMUpPyeMoro KOHTposnepa.

3.61 gnnHHOe geicTBuTEenbHoe yncno (long real): JelicTBUTeNbHOE YMCNo, NpeAcTaBNeHHOe B ABOWA-
HOM crioBe.

3.62 gBoitHoe cnoBo (long word): 64-6UTOBbIN 3N1EMEHT AAHHbIX.

3.63 meToa (method): SnemeHT A3bika, NOAOGHLIA (PYHKLMMW, KOTOPbI MOXET 6blTb ONpeaeneH TUMNOM
dyHKLMOHaNbHOro 6/10ka 1 UMeeT HeABHBIA AOCTYN K CTATUYECKMM NepeMeHHbIM 3K3emnnsapa MyHKLMoHanb-
Horo 6110ka 1M ak3emnaspa knacca.

3.64 npotoTun mMeToga (method prototype): SnemeHT A3blka, cogepxallnii TONIbKO CUrHaTypy metoaa.

3.65 uMeHOoBaHHbI aneMeHT (named element): DNeMeHT CTPYKTYpbl, UMEHYEMbI/i CBOUM CBSA3aHHbIM
naeHTUUKaTOpoM.

3.66 ceTb (network): COBOKYMHOCTb Y3/10B U COEAUHSIHOLLNX BETBEW.

3.67 uncnosoit nutepan (numeric literal): intepan, npssMo NpeAcTaBASAOLWMIA YNCIEHHOE 3HAYEHME, TO
eCTb Uenblil nuTepan nnu AencTBuTeNnbHbI nuTepan.

3.68 onepauus (operation): 9neMeHT A3blka, KOTOPbIA NpefcTaBNsAeT 3/1leMeHTapHy (hyHKLUOHa M b-
HOCTb. MPUCYLLYI0 NPOrpaMMHOMY KOMIMOHEHTY WX MeToay.

3.69 onepaHpg (operand): D1eMeHT s3blka, Ha KOTOPOM BbINOHSAETCA onepaums.

3.70 onepatop (operator): CumBon, NpeAcTaBNALLWMIA feiicTBME, BbINONHAEMOE B Onepawuu.

3.71 nepeonpepgeneHue (override): Kniouesoe cnoBo override, NCNO/Ib30BaHHOE C METOAOM WU TUMOM
PYHKLUMOHaNbLHOro 6/10Kka ANS MeToda C Takoi e CUrHaTypoil, kak MeTog 6a30BOro knacca uan tmn gyHKUK-
OHasibHOro 6/10ka, UCNosb3yoLine HOBOE TeslI0 MeToAa.

3.72 BbIXOAHaA nepemMeHHas (output variable): MNMepemeHHas, ucnonb3yemas A1 Bo3BpaTa 3HauYeHUs
13 NPOrpaMMHOro KOMMOHEHTa, OT/IMYHOrO OT kKiacca.

3.73 napameTp (parameter): NepemeHHas, koTopas WCNOJMb3yeTcs AN NpefoCcTaBNeHns 3HaYeHus
NporpamMmMHOMY KOMMOHEHTY (Kak BXOAHOW Win BXOAHOW-BbIXOLHON mapameTp), uav nepemeHHas, kotopas
UCMonb3yeTcs A9 BO3BpaTa 3HAYEHWUs M3 MPOrpamMMHOro KOMMOHEeHTa (Kak BbIXOAHOW WM BXOLHOW-BbIXOA-
HOli mapameTp).
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3.74 ccbinka (reference): Onpegensembie nonb3oBaTesieM faHHble, cofepxalime agpec pasmeLleHms
nepeMeHHO nnu ak3emnaspa yHKLMOHaIbHOro 6/10Ka 3aA4aHHOoro Tna.

3.75 notok aHeprun (power flow): CUMBONNYECKMI MOTOK 3/IEKTPO3HEPIUN B PeNeliHO-KOHTaKTHOM Cxe-
Me. MCMOoMb3yeMblli ANS yKa3aHWsi NPOABMKEHUS TOTMYECKOTO peLlatoLero aropuTMa.

3.76 nparma (pragma): KOHCTPYKUMA A3blka ANS BKIOYEHWSA B NPOrPaMMHbIi KOMNOHEHT TeKcTa, KOTo-
PbIVi MOXeT BIUATbL HA NOATOTOBKY MPOrpamMMbl K BbINOTHEHNIO.

3.77 nporpamma (program): Pa3paboTka, HanucaHme 1 TeCTUpPOBaHMe NporpaMm Mnosib3oBaTens.

3.78 nporpamMMHbI KOMMOHEHT (program organization unit): ®yHkuUWsA, yHKLUOHaNbHLIN 610K, Knacc
WM nporpamma.

3.79 pelicTBUTeNbHbIi nutepan (real literal): iutepan, nNpsAMo npeacTaBNsOWMIA 3HAYeHNUA Tuna
REAL wnu LREAL.

3.80 pecypc (resource): DneMeHT fA3blka, COOTBETCTBYHOLMIA «PyHKUMM 06paboTkn curHanos» u ee
«4e/I0BEKO-MaLUVHHOMY MHTepdelicy» U «hyHKLMSAM MHTepdeiica ¢ gaTumkamn v UCNOSIHUTE bHBIMK MeXa-
HW3MaMun», NPy HaIMYUN TaKoBbIX.

3.81 pesynbTart (result): 3HaueHne, Bo3BpallaeMoe kak pesynbTar BbINO/IHEHNA NPOrPamMMHOro KOMMo-
HeHTa.

3.82 Bo3Bpart (return): KoHCTpykuua A3blka B NPOrpaMMHOM KOMMOHEHTe, 0603HavaloLwas KoHew, no-
cnepfoBaTe/IbHOCTU BbINO/THEHUS B KOMMOHEHTE.

3.83 nepegHuii poHT (rising edge): YacTb BpEMEHHOI Avarpammbl CUTHana, rae NnpoucXoauT nepexos,
noruyeckoii nepemeHHoin n3 0 B 1

3.84 o6nacTtb BugMMoOCTU (scope): Habop nporpaMMHbIX KOMMOHEHT, B KOTOPbIX NPUMEHSAETCS 00b-
ABNEHUE UK MeTKa.

3.85 cemaHTMKa (semantics): OTHOLLEHUS MeXAY CUMBOINYECKMMN 3NIEMEHTAMM A3blKa MPOrpaMMmpo-
BaHWA U UX 3HAYEHNAMW, HTepnpeTauunei n Ncnosib30BaHeM.

3.86 nonyrpachuyeckoe npegcrtasneHne (semigraphic representation): MNMpeactaBneHne rpacmnyeckoii
NHopMaLuy ¢ NCNoMb30BaHMEM OrpPaHN4YeHHOro Habopa CMMBOJIOB.

3.87 curHaTtypa (signature): Habop MHcopmaLum, 0f4HO3HAYHO ONpeaenaoWmniA NAEHTUYHOCTb UHTep-
thelica napametpoB METO/A, COCTOSALLMIA U3 €70 UMEHU U UMEH, TUMOB 1 NOPAAKA BCEX ero napameTpos (To
€CTb BXOAHbIX, BbIXOAHbIX N BXOAHbIX-BbIXOAHbLIX MEPEMEHHbIX U TUMa pe3ynbTara).

3.88 ogHO3nemMeHTHas nepemeHHas (single-element variable): MepemeHHas, npegcTasnswowas eguH-
CTBEHHbIi 3N1EMEHT AAaHHbIX.

3.89 cTaTnyeckas nepemoHHas (static variable): NepemeHHas, 3HauYeHNe KOTOPOIi cOXpaHAeTCs OT 04-
HOro BbI30Ba 4,0 APYroro.

3.90 war (step): CuTyauusi, B KOTOpoli NoBeAeHNE NPOrPaMMHOI0 KOMMOHEHTA B OTHOLLEHWMN €70 BXOA-
HbIX U BbIXOAHbIX NEPEMEHHbIX cneayeT Habopy npasu/, onpefeneHHbIX CBA3aHHbIMW AeNCTBUSAMM Luara.

3.91 cTpyKTypupOBaHHbI TN AaHHbIX (Structured data type). ArperMpoBaHHbIA TUM JaHHbIX, KOTO-
pblii 6611 onpegeneH, ncnonb3ys onpegenedne STRUCT unn FUNCTION_Bt_OCK.

3.92 nHgekcuposaHue (subscripting): MexaHn3m A1 CCbINKW K 3/1eMEHTY MaccrBa NnocpeacTBOM CCbifl-
KN Ha MaccuB M OAHOTO WK 60siee BbIPaXEHWUI, KOTOPbIe, NOC/e UX BbIYUC/IEHNA, ONpeaensioT NnonoxeHne
3/lemMeHTa.

3.93 3apauva (task): 3nemMeHT KOHTPONA BbINONHEHNSA, 06ecneynBatoLL il nepmogmyeckoe Uamn ynpasns-
emoe BbINOJIHEHWE TPYNMbl CBA3AHHbIX MPOrPaMMHbIX KOMMOHEHTOB.

3.94 nutepan paT n BpemeHu (time literal): intepan, npeacrasnsAoWwmii aaHHble Tunos TIME, DATE.
TIME_OF_DAY unu DATE_AND_TIME.

3.95 nepexog (transition): Ycnosue, nocpefcTBOM KOTOPOro ynpasiieHne nepexoauT oT 0gHOro unm 6o-
nee npeLecTBYOLWMX WAroB K 04HOMY UK 6onee nocneayoLmx LWaros No HanpaBieHHOW CBS3N.

3.96 uenoe yucno 6e3 3Haka (unsigned integer): Llenoe uncno, KoTopoe MOXeT cofepxaTb MOSIOXMU-
TeflbHble W Hy/NeBble 3HAYeHUs.

3.97 nutepan uenoro uncna 6e3 3Haka (unsigned integer literal): Lienslit nutepan, He cogepxalyuii
crnepegm 3Haka (+) WM MUHYC (-).

3.98 nonb3oBaTenbCkuii TUN gaHHbIX (user-defined data type): Tun gaHHbIX, ONpefeneHHbI Nob30-
BaTesniem.

Mpumep — MepeuncneHne, MaccuB UK CTPYKTYpa.

3.99 nepemeHHasn (variable): O6beKT nporpaMMHOro obecneyeHnsi, KOTOpbIi MOXET MPUHMMAaThL pas-
JINYHbIE 3HAYEHWA, B KQXAbIA MOMEHT BPEMEHW TO/IbKO OfHO 3HAYeHue.
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4 CTpyKTypHble Moaenu

4.1 Mopgenb nporpaMMHOro obecnevyeHuns

OCHOBHblE 3/1IeMEHTbI A3blKa NPOrpamMmmMmMpoBaHnA BbICOKOTO YPOBHS U UX B3aMMOCBA3N NpuBeAeHbl Ha
pucyHke 1

[aHHble 3nieMeHTbl NPorpaMMmpyoTCS Ha A3biKax, ONpefesnieHHbIX B HacTosAWweM cTaHaapTe, T. . 3T0 —
nporpammbl 1 TUMbl PYHKLUOHA/BbHBIX 6/10KOB, Kiacchl, OYHKLUU 1 3N1EMEHTbI KOHdUrypauum, a UMeHHo, pe-
cypcbl. 3aga4u, rnobasnbHble nepemeHHble, NyTW 0CTyNa U MHALManM3aum 3Kk3eMnasapos, KOTopble Noaaepxu-
BalOT YCTAHOBKY MporpaMm rnporpamMmMupyembiX KOHTPOJIIEPOB B CUCTEMbI MPOrpamMMuUpyemblX KOHTPOJ1/1IEPOB.

MpumeyaHne 1— PucyHok 1npegHasHaveH TOMbKO ANa wimocTpauum. Mpadmusckoe npeAcTasneHme He siB-
NIAIeTCA HopMaTVBHbIM.

MpumMmeyaHne 2 — B KOHUIypaLum € eAVHCTBEHHBIM PECYPCOM HeoBs3aTeNbHO SIBHO NPEeACTaB/IsATb PeCcypC.

PurcyHok 1— Mogenb nporpamMMHOro obecneyeHus

KoHthurypaums sBnseTcs a/1ieMeHTOM A3blka, KOTOPbIi COOTBETCTBYET CUCTEME NPOrpaMmMnpyeMoro KOH-
Tponnepa. Kkak onpegeneHo 8 MOK 61131-1. Pecypc cooTBeTCcTBYeT «(DYHKLUUU 06paboTKM CUTHaNOB» U ee
«4e/loBeKO-MaLUVHHOMY MHTepdelicy» N «hyHKUMAM MHTepdeiica ¢ gaTumkamn v UCNOSHUTE bHbIMK MeXa-
HU3MaMun» (MpU HaIMuMKn TakoBbIX), kak onpegeneHo B MOK 61131-1.

KoHdhurypauus cogepxuT oguH unm 6osee pecypcoB, Kax/blli U3 KOTOPbIX COAEPXUT 04HY unu 6onee
nporpaMmM, BbINOSIHAEMbIX NOA KOHTPO/IEM HYNA unu 6onee 3aaau.

Mporpamma MOXeT cofepxaTtb Hy/Nb Wan 6onee 3K3eMNNAPOoB PYyHKLMOHATbHBIX 6/10KOB MU APYrnX
3/1IEMEHTOB fA3blKa, KaK onpefeneHo B HaCTosALWEM CTaHAapTe.
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3agava cnocobHa BbI3bIBaTb (HanpyMep, Ha NeEPUOANYECKO OCHOBE) BbINOJIHEHME Habopa nporpamm u
3K3eMNNAPOB DYHKLMOHASIbHbIX 6/10KOB.

KoHdhurypaumm n pecypcbl MOryT 3anyckaTbCs U OCTaHaBIMBaTbCs yepes PyHKUMN «mHTepdeiic onepa-
TOpa». «nporpammMmmpoBaHne, TeCTUPOBaHNE U MOHUTOPUHI» UAN «OnepaunoHHas cuctema», onpefesieHHble
B M3K 61131-1. 3anyck koHdurypauum 6yaeT Bbi3blBaTb WMHULMANU3aLUUI0 ee r106anbHbIX NepeMeHHbIX C
nocneayLLMM 3anyckoM BCEX PecypcoB KoHdurypaummn. 3anyck pecypca 6yfeT Bbi3biBaTb MHULMANN3ALMNIO
BCEX MepPeMeHHbIX B pecypce C nocnefyoLieii akTusaumeit Bcex 3agay B pecypce. OctaHoB pecypca bygeT
BbI3blBaTb MNpeKpalleHne Bcex ero 3afay, B TO BpeMsi Kak 0CTaHOB KOHdurypauuun 6yfeTt Bbi3biBaTb OCTaHOB
BCEX ee Pecypcos.

MexaHu3mbl ynpasneHns 3agavyamu onpegeneHsl B 6.8.2, a MexaHn3Mbl 3anycka v ocTaHoBa KOHQuUry-
pauuii 1 pecypcoB 4epes yHKLMU B3aumoaeicTeumsa onpegesnensl B MOK 61131-5.

Mporpammel, pecypcbl, rnobasnbHble NepeMeHHble, MyTh A4ocTyna (M COOTBETCTBYOLLME NpUBMAErnn Ao-
CTyna) n KoHhMrypauum moryT 6bITb 3arpyXeHbl UK yaaneHsl «(PyHKLeR B3anMoaeicTBUS», onpeseneHHol
B M3K 61131-1. 3arpyska wnv yganeHve KoHdurypauum nam pecypca 6yfeT 3KBUBASIEHTHO 3arpyske unm
yAasieHni0 BCeX 3/IEMEHTOB, KOTOPbIE TaM cofepxaTcs.

MyTn goctyna u nx cCOoTBETCTBYIOLLME NPUBUAErN AOCTyNa onpeaensaoTca B HaCToALWeM cTaHgapTe.

OTOGpaxeHne 31EMEHTOB fA3blka Ha 06bEKTLI B3aMoAeincTBust onpegeneHo B MIK 61131-5.

4.2 Mopenb B3aumogencTemns

Cnoco6bl CBSA3M 3HAYEHU NEePEMEHHbIX C 3/IeMeHTaMUn NPOrpamMmMHOro o6ecneyvyeHunst UNIKCTPUPYTCS
Ha pUCyHke 2.

M OUMLtYM ItfM

TOX bl pPAOObLIMY
4winera***L WAMTtW W L

XK QO
3K
I : C. |

b) BasimuryyaiicTBme Yepe3 To i afibl *B NapoMT* Tbla

C)eymp CXXnmuB Brow B0mm(O*C~rams 6) Nu” 4 30CNMOo YepesnyTn AoCTyrne

MpumeyaHne 1— PucyHOK 2 npefHasHayeH TOMbKO A1A wiocTpaummn. Mpadmyeckoe npefcTasneqmne He sB-
JIAETCA HOPMAaTVBHbIM.

MpumeyaHne 2 — B paaHHOM NpuUMepe npeanonaraeTcs, 4to KoHdurypaumm C n D umetot oguH pecypc.
MpumMmeyaHne 3— Ha pucyHke 2 He NokasaHbl AeTasn hyHKLMOHaILHOMO 6/10Ka B3aMOAECTBYS.

MpumeyaHue 4 — MyTn fOCTyNa MOryT GbiTb OGBSIBMEHBI B NPSIMO NMPEACTAB/IEHHbIX NEPEMEHHBIX, BXOIHbIX,
BbIXOAHbIX UMK BHYTPEHHUX NepeMeHHbIX NMPorpamm Win 3K3eMM/ISPoB (PYHKLIMOHILHOTO 6/10Ka.

MpumeuyaHne 5— BM3K 61131-5 onpegeneHbl cpefcTsa, C NOMOLLbHO KOTOpbIX cucteMbl ¢ PC 1 6e3 PC moryT
1CnoMb30BaThb NyTV AOCTYNa /19 YTEHUS U 3anCU NEePEMEHHbIX.

PucyHok 2 — Mogernb B3anmMogeincTaus
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Kak nokasaHo Ha pucyHKe 2a). 3HaYeHus NepeMeHHbIX B MporpamMmme MOoryT CBA3blBaTbCA NPSIMO, coefu-
HEHMeM BbIX0Aa OJHOro NPOrpamMmMHOro afieMeHTa Ko BXxody Apyroro. [laHHoe coefHeHne ABHO NnokasbiBaeT-
cA B rpafhmyeckmx A3blkax U HEABHO B TECTOBbIX S3blKax.

3HaueHns1 NepeMeHHbIX MOTyT nepefaBaTbCca Mexay nporpaMmmamMy B O4HOW KOHAUrypaLum Yyepes rno-
6anbHble NepeMeHHble, Kak NepeMeHHas X. nokasaHHas Ha pucyHke 2b). Takne nepemMeHHble 6yayT 06bAB-
NATbCA B KOHurypaumm kak GLOBAL, 1 B nporpammax kak EXTERNAL.

Kak nokasaHO Ha puUCyHke 2C). 3HaYeHUs nepemMeHHbIX MOryT nepefaBaTbCa MeXay pasfvyHbIMU Ya-
CTAAMW NpOrpammsbl, Mexay nporpaMmmamyvi B O4HOW WK pa3nnyHbiX KOHUrypauusax nam mexay nporpammoni
PC un cuctemoii 6e3 PC. ncnonb3ys yHKLUMOHaIbHbIE 6/10KM B3aMMOCBS3M, onpejesieHHble B M3K 61131-5.

Kpome Toro, cuctemsl ¢ n PC u cuctembl 6e3 PC mMoryT nepegaBaTb AaHHble, KOTOpble AenalTcs A0-
CTYMHBLIMW MYTAMKW JOCTYNa, Kak nokasaHo Ha pucyHke 2d), UCNosb3ys MexaHu3Mmbl, onpegesieHHble B MOK
61131-5.

4.3 Mogenb nporpamMmumpoBaHus

Ha prcyHke 3 nokasaHa CBOJKa 3/1IEMEHTOB fA3blKOB nNporpamMmmupoBaHuss PLC. KombuHaumsa 3Tux ane-
MEHTOB [O/IKHA MOAUUNHATLCA CMeyLWnM npasuiam:

1 Tunbl faHHbIX 06BABASAIOTCA C UCNOJSIb30BAHWEM CTaHAAPTHbIX TUMOB AaHHbIX U N0ObIX paHee onpe-
AeNeHHbIX TUNOB AAaHHbIX.

2 OYHKUMN 06BABAAIOTCA C UCMOb30BAHNMEM CTAHAPTHbLIX WK ONpefAesieHHbIX Nosib3oBaresiemM TUMNoB
[aHHbIX, CTaHAAPTHbIX (OYHKLMWIA 1 N0ObIX paHee onpeaenieHHbIX YHKLUIA.

[aHHble 06BABMEHUA A0/KHBI UCNONb30BaTh MeXaHu3Mbl, onpegeneHHble Ans A3bikos IL, ST, LD unm
FBD.

3 Tunbl PyHKLMOHaTbHBIX 6/10KOB 06BABNSAIOTCA, UCNOMb3YSA CTaHAAPTHbIE U ONpeAesieHHble Nob30Ba-
TefieM TUMbl AaHHbIX, PYHKUUW, CTaHAApPTHbIE TUMbl (PYHKUMOHaNbHLIX 6/10KOB U Ntobble paHee onpefeneH-
Hble TUMbl PYHKLNOHAbHBIX 6/10KOB.

[laHHble 06bABNEHNSA UCNOMB3YIOT MEXaHWU3Mbl, onpeaeneHHble ansa a3bikos IL. ST, LD wnn FBD. v mo-
ryT BKtoYaTb B cebs 3/1eMeHTbl nocriefoBaTeslbHbIX PyHKLUUOHaNbHBLIX cxem (SFC).

JlononHnTeNnsLHO, MOXHO onpefensiTb 06bEeKTHO-0PUEHTUPOBAHHBIO TUMbI PYHKLMOHAbHBIX 6/10KOB UK
Knacchbl, KOTOpble UCMONb3YT METOAbl U UHTEPENChI.

4 TporpaMma 06bSABNSAETCA, UCMOMb3YA CTaHAAPTHbIE UK ONpejesieHHble nonb3oBarenieM TUMbl faH-
HbIX, YHKLMM, DYHKUNOHaNbHbIE B/I0KM 1 KTacchbl.

[laHHble 06bABNEHNSA UCMONb3YIOT MeXaHU3Mbl, onpegenexHble B A3blkax IL. ST. LD unn FBD u moryT B
cebs BK/OYATb 3/1IEMEHTLI NOCeAo0BaTe IbHbIX (PYHKLUNOHANbHLIX cxeM (SFC).

5 MporpaMmMbl MOTyT cO6UpaTbCs B KOHUIypaLmm, UCMOSb3ys 3/1EMEHTbI, TO eCTb: [N06asbHble nepe-
MEHHbIe. pecypchl, 3agayv 1 nyTu gocTyna.

Ccbifika Ha «paHee onpefeneHHble» TUMbl AaHHbIX, (YHKLMN 1 (DYHKLMOHAbHbIE 6/10KM 03HAYaeT, uTo
nocne TOro Kak HeKOTOPbI 31eMeHT Obl1 06bABNEH, ero onpeAeneHne JOCTYNHO (Hanpumep, B «6ubnoTexke»
paHee onpefefieHHbIX 3/1IEMEHTOB) A1 UCNO/b30BaHUS B Aa/IbHENLWNX onpeaeneHusXx.

[ns nporpammupoBaHus oyHKLWIA, TUNOB hyHKLMOHANbHBIX 6/10KOB 1 METOL0B MOXET UCNO/b30BaThCA
A3blK NPOrPaMMNPOBaHUNS, OT/TINYHBIA OT A3bIKOB, ONpefeneHHbIX B HaCTOALWEM cTaHaapTe.
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PUMMWYaWYNT TWw uw CapaHu* SraumMKTbl, mjmrvwm*
MBUIMTOTMM 3nemMeHTa narbI0aBTBMBM

PucyHok 3 — CoueTaHve 3/1eMEHTOB si3blka MPOrpaMMUpPyeMbIX KOHTPO/IEPOB, SICT 1

rae LD — $3blK peneiHo-KOHTaKTHbIX CXeM;
FBD — A3blIk dhyHKLMOHaUTbHO-6/10KOBbIX Aviarpamm;
IL — $13bIK CMUCKA MHCTPYKLMIA;
ST — A3bIK CTPYKTYPUPOBAHHOTO TEKCTE;
[Opyrve — fpyrvie s3bIKv NporpamMmmMypoBaHus.

MpumeyaHne 1— Yucna ot (1) go (5) B ckobKax OTHOCATCA K COOTBETCTBYIOLLMM Naparpadiam 1}—D5) BbiLLe.

MpumMmeyaHune 2— Tunbl JaHHbIX UCMOMB3YIOTCS BO BCEX CNOCOGAaX CO3AaHNs. [I1s UETKOCTM, COOTBETCTBYHOLLIVE
CBSI3V1 OMYLLEHbI Ha JAHHOM PUCYHKE.

PucyHok 3 — CoueTaHue 3/1eMeHTOB A3blka NporpamMmmMmMpyemMbIX KOHTPO11ePOB, JINCT 2
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5 CoBMeCTUMOCTb

5.1 O6Wwme NonoxXeHus

CpepacTBo nporpammupoBaHusa u otnagku PLC (PADT), kak onpegeneHo B M3K 61131-1, koTopoe ya0B-
neTBOpSAET NOMHOCTLIO UM YacTUYHO TPe6OBaHMAM HaCTOSLLLEro cTaHAapTa n JO/HKHO:

a) obecneynBaTb NOAMHOXECTBO CBOMCTB U NPeAOCTaBNATh fekiapaLmio COOTBETCTBUS pa3paboTymka
KaK OrnmMcaHo HUXe;

b) He TpeboBaTb BK/IOUYEHNSA aflbTEPHATUBHbIX UV [ONONHUTE/bHbIX 3/IEMEHTOB A3blka 418 AOCTUXe-
HUS Kakoro-n1m6o cBoNCTBa;

C) NpefoCcTaBnATb AOKYMEHT, ONpeaenaioLwuii Bce KOHKpeTHble paclunperus paspabotyvka. Cioga BXo-
OAT Nobble NPYHATLIE CUCTEMON CBOIMCTBA, KOTOPbIE 3anpeLleHbl AN TOYHO He onpeaesneHsl;

d) npefocTaBnATb 4OKYMEHT, onpeensowuii Bce cneunduyeckue 3aBucMmocTy paspabotyvka. B gan-
HbI/i JOKYMEHT BK/l0YAlOT BCE 3aBMCUMOCTW peanusauumn, SBHO onpefefieHHble B HACTOALEeM cTaHfapTe, U
orpaHuuymBalolLie napameTpbl, Takue Kak MakCumasibHas O/IMHa, KO/IM4ecTBOo, pasMep v AuvanasoH u3meHe-
HWA. KOTOPbIE Ha 3afaHbl SBHO;

€) NpefocTaBNsATb AOKYMEHT, KOTOPbIV yCTaHaBIMBaeT BCe OWNGKM, 06HapyXMBaemMble 1 coobLiaemble
npu peanusauyun. B gaHHbIA JOKYMEHT BKIOYAI0 OLIMOKN, YCTAHOB/IEHHbIE B HACTOALLEM CTaHAapTe, 1 ownob-
Ku, 06HapyxmBaemble BO BPEMS MOATOTOBKM NPOrpamMMbl K BbINOSIHEHWUIO Y BO BPEMS €€ BbINO/THEHUS.

MpumMmeyaHne — B HacTosLEM CTaHAAPTE TOMBKO YACTUYHO YCTaHOB/IEHb! OLLMOKW, CryHatoLLvecs BO BPeEMS
BbINO/IHEHVIS NPOrpaMMbl, NpUBeAeHHO a MOK 61131,

0 HE UCNos1b30BaTb CTaHA4apPTHbIE UMEHa TUNOB AaHHbIX, (byHKLWIVI nnn NMeH beHKLI,VIOHal'IbeIX 6710K0B,
YCTaHOB/IEHHbIX B HacTosdAlWeM CTaHAapTe ANA onpeaesieHHblIX B peanmsaumnm CBOIACTB, q’.lyHKLI'I/IOHaJ'IbHOCTb
KOTOPbIX OT/INYaEeTCA OT (*)yHKU.I/IOHa.I'IbHOCTI/I CBOWCTB, OMUCAaHHbIX B HacTosAulleM ctaHaapTe.

5.2 Tabnuubl CBOWCTB

Bce TabnuUbl HACTOSALLETO CTaHAApTa, UCMO/b3yeMble A4S KOHKPETHOW Lenu, npeacTaBieHbl efnHo-
o6pasHo. B nepBoii rpathe cogepxutcs «HomMep CBOCTBa», BO BTOPOIi rpaghe AaeTcs «onucaHue cBOWCTBax,
cnegywolime rpadbl MOryT cogepXxaTb NpUMepbl UK JOMONHUTENBHYI0 MHGopMauuio. B geknapauun cooT-
BETCTBUA paspaboTumka UCNosb3yeTcs credyiolas CTpyKTypa Tabnmupl.

5.3 lleknapaums cooTBeTCTBMA paspaboTunka

Pa3paboTunk moxeT onpeaenuTb foboe cornacyloleecs NogMHOXECTBO CBONCTB, NepeyncnseMblix B
Tabnmuax cBoiCTB M ByaeT 06bABNATL NpefocTaBisgseMoe NOAMHOXECTBO Kak «/[eknapawuuio cCoOoTBETCTBUSA
paspaboTumnkar.

[Jleknapaumsa cooTBeTCTBUS pa3paboTuvka OyfeT BKIOUYEHA B JOKYMEHTaLWio, CONPOBOXAAIOLLYIO CU-
cTemMy. unum 6yaeT co3gaBaTbCs CaMoii CUCTEMOIA.

dopmart geknapauuy cooTBeTCTBUA pa3paboTuuka byaeT npefocTaBnAaTb chefyolwyo MHopmaLmio
(npvMep feknapauun cCOOTBETCTBUA NPUBEAEH Ha PUCYHKE 4):

- obwas nHdopmaumsa, BkIYalLas HauMeHoBaHue 1 agpec paspaboTyrka, HaMMeHoBaHe 1 Bepcuto
npoAykTa v faTy Bbinycka;

- HOMep COOTBETCTBYHOLEl TabnuLbl COOTBETCTBUSA, HOMEP CBOWCTBA U UCMOJIb3YeMbIil A3bIK Nporpam-
MUPOBaHMA AN KaXA0ro peasim3oBaHHOro CBOMCTBA.

3aronoBOK 1 N0A3aron0BoK Tabnuupbl CBOWCTB, ON1caHve CBONCTBA, NPYMepPBbI, NpUMeYaHus paspaboT-
yrKa 1 apyras nHtopmaumsa SBasTCA Heoba3aTelbHbIMU.

Hepeann3oBaHHble TabnuLbl U CBOWCTBA MOTYT ObITh OMYLLEHbI.
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M3K 61131-3 «HA3bIK1 nporpammuposaHus PLC»

PaspaboTumnk: HaMmeHoBaHVie KOMNaHuy, aapec 1 np.

MpofyKT: HammeHoBaHWe NpoAyKTa, Bepcus U T. f. TvN KOHTposIIepa u T. 4,
[Oara: 2012-05-01

HacTosiupmii npoayKT yA0BNETBOPSIET TPEGOBAHUAM AJ17 CIEAYHIOLLNX CBOACTB: SA3blKa:

Howmep COOTBETCTBYHOLLYM

= Homep 1 3aronoBok TabrmLpY MprvesaHvie
CBOI- - 00pasoM Peaiv308aHO
cBa OrwvicaHve CBoiiCTBa Bssbke (0) paspaboTivka

ID D ST IL
Tabnnuya 1— Habop cumBo1oB
1 MNCO/M3K 10646:2012. VHhopMaLIMOHHAA TEXHOMOIMS —

YHuBepcasibHbIii Habop crumBsosio (UCS) v v
2a CuMBO/TbI HVDKHETO pernctpa: , b, ¢, ... v Vv OTcyTC'EByPOT CMMBO-
Nbl «B. 1, a, 5»
2b 3Hak uicna: # Cwm. Tabmuuy 5 \%
2c 3Hak gonnapa $ Cwm. Tabnuuy 6 Vv

Tabnnua 2 — VigeHTudpmkatops!
1 BykBbl BEpxHero permctpa u uydppsl IW215

2 BYKBbI BEPXHETO 1 HXKHETO PErVICTPOB, LMIpbI 11 BHYTPEH-
HVie CYMBO/IbI NOAYEPKMBAHUS

3 BYKBbI BEPXHETO 11 HIXKHETO PETUCTPOB, Ldipbl 1 BeAyLLve
WM BHYTPEHHUE CUMBO/bI NMOAYEPKUBAHMS

Tabnvua 3 — KommeHTapum
1 O[HOCTPOYHbI KOMMEHTapWiA// ...
2a MHOrOCTPOYHbIi KOMMEHTapWiA {* ... *)

2b MHOrOCTPOYHbIA KOMMEHTapWiA /... */

g

BrioxeHHbIn kommeHTapuii (*..(".. *).%)

&

BroxeHHbIn kommeHTapuid I .. T .. */.. V

PunicyHok 4 — [leknapauysi COOTBETCTBUS paspaboTumka (mpumMep)

Tabnvua 4 — MNparma
1 Mparma B dorypHbIx ckobkax {. ..}
Tabnuua 5— Yucnosble nutepassbl
Llenvii nutepan:-12
[LeiicTBuTenbHbIi iuTepan: -12.0
[LelicTBUTENbHbIE NMUTEPAsbI C IKCMOHEHTOIA: -1.34E-12
[JBonuHblii nuTepan: 241111 1111

BocbmepuuHbii nutepan: 8#377

o 0 A~ W N

LllecTHaguaTepuyHbIin nuTepan: 16#FF
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7 Jlornyeckuii HoMb 1 eguHULA
8 Nornueckne FALSE n TRUE
9 TunuanpoBaHHbIi nuTepan: INT#-123

nr.g.
PvcyHok 4

6 O6LWe 31EMEHTDI

6.1 icnonb3oBaHue nevyaTtHbIX CUMBOJIOB

6.1.1 Habop cumBonoB

Hab6op cMMBO/10B TEKCTOBbIX A3bIKOB W TEKCTOBbLIX 3/1EMEHTOB rpacnyeckux A3bIKOB NpuBeAeH B Tabnu-
ue 1. CumBonbl npeactasrieHbl no MCO/M3K 10646.

Ta6nunua 1— Habop cvmBoios

Howvep Onvcanve
1 NCO/M3K 10646
2a CUMBO/TbI HWKHETo perncTpas® a b.c
2b 3Hak unicna: # Cm. Tabnuuy 5
2c 3Hak gonnapa: $ Cwm. Tabnuuy 6

a>Korpa nogaepxvsatoTcst 6ykBbl HWKHETO perncTpa, peructp 6yks B a/1leMEHTax A3blka He y4MTbiBaeTCA
3a VICK/IOYEHNEM KOMMEHTapueB, Kak onpeeneHo 6.1.5. CTpoKoBbIX sintepanax 6.3.3, N nepemMeHHbIX TUMOoB
STRING 1 WSTRING. kak onpegeneHo B 6.3.3.

6.1.2 WpeHTudunkatopsl

NaeHTudukaTop — 370 CTPOkM BykB, LMp 1 CUMBOMOB NOAYEPKMBAHUS, HAUMHAIOLWAACcA ¢ OyKBbl UK
CMMBO/a NoAYepKnBaHuUS.

Pernctp 6ykB He nMeeT 3HauyeHus B naeHTudmKaTopax, Hanpumep ngeHtudukartopsl abed. ABCD un
aBCd 6yayT uHTepnpeTMpoBaTbCs OANHAKOBO.

CvMBO/ NoAuvepknBaHUs ABMSETCA CYLLeCTBEHHbIM B AeHTUdukaTopax, Hanpumep. A_BCD n AB_CD
6yAyT MHTepnpeTMpoBaTbCH, Kak pas/iMyHble WaeHTUdMKaTopbl. MHOXECTBEHHble Beaylime WM MHOXe-
CTBEHHble BHYTPEHHWE CUMBO/IbI MOAYEPKMBAHMA HE [ONYCTUMbI, HanpuMep nocsefoBaTeIbHOCTU CUMBOJIOB
_LIM_SWS5 n LIM_SWS5 He siBNs0TCA AONYCTUMbIMU UAEHTUdUKaTOpamu. 3aBepLuatoline cMMBO/Ibl nogyep-
KMBaHMA He JOMYCTUMbI, HarnpuMmep, nocnefosare/lbHoCTb CMMBOIOB LIM_SW5_ He sBnseTcsa AonyCcTUMbIM
naeHTUUKaTOpoM.

Bo Bcex cuctemax, KOTopble NOAAEPXKMBAIOT NCNONb30BaHNE NAEHTUMKATOPOB, NO MeHbLUel mepe. 6
CUMMBO/I0B OyAeT yunTbiBATbCA NPY ONpeAeeHnn YHUKalbHOCTU naeHTudmkaTopa, Hanprumep, BO BCEX Taknx
cuctemax. ABCDEL 6ygeT nHTepnpeTupoBaTbCs OT/M4HbIM 0T ABCDE2. MakcvMMarnbHO AOMYyCTMMOE YMCO
CMMBOJIOB, pa3pelleHHoe B uaeHTudukaTope, onpegensaetca paspaboTymkom.

CgoiicTBa v NpMmepbl NAeHTUUKaTOPOB NprBeAeHbl B Tabnuue 2.

Ta6nunya 2— VpeHTudukartops!

Howmep OnvicaHvie Mprvep
1 BykBbl BepxHero peructpa v umdpsl IW215 1W215 IW215Z QX75 IDENT
2 BykBbl BEPXHETO W HWKHErO PErncTpoB, Lmdipbl 1 BHY-  Bce npuBeaeHHble BbiLLe MIoC:
TPEHHVE CUMBO/IbI MOAYEPKMBAHUSA LIM_SW_5 LimSW5 abed ab_Cd
3 BykBbl BEPXHETO 1 HUXXHETO PErcTpoB, Umdipbl Bedy-  Bce npuBeaeHHble BbiLLe MIoC:
LLMe WM BHYTPEHHWE CUMBO/IbI NMOAYEPKUBAHUSA _MAIN_12Vv7

12
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6.1.3 Kntoyesble cnosa

KntoyeBble crioBa — 3TO YHWKa/IbHblE KOMOUHALUY CUMBOJIOB, UCMOJb3YEMbIX KaK OTAe/lbHble CUHTaK-
cuyeckme anemeHTbl. KnoyeBble CnoBa He cofepxaT BHYTPeHHUX npobenioB. B kiueBbIX CoBax perncrp
CMMBOJIOB He yuuTbiBaeTCA.

Hanpumep, kntoyesble cnosa FOR u for cuHTakcuyeckn aksusaneHTHbl. OHU He JO/DKHBI UCMONb30BaTb-
cA B NI06bIX APYIMX LeNsx, HanpuMep, Kak MMeHa nepeMeHHbIX WK pacluvipeHus.

6.1.4 icnonb3oBaHWe CUMBOJIOB-pasgenuTtenei

Monb3oBaTenio paspelleHo BCTaBAATb OAWMH UK 6onee «CUMBOMOB-pasfenuteneii» B Nio6omM mecte
TekcTa nporpaMm nporpaMMmMpyemMoro KOHTPoJsisiepa, TOJIbKO He BHYTPW K/HOYEeBbIX C/0B, NUTepasios, nepe-
UYNCNEHHbIX 3HAYEHWUI, MAEHTUCMKATOPOB, NPAMO NPEACTaB/EHHbIX NEePEMEHHbIX WU pasfennTesbHbIX Co-
yeTaHuWil. Hanpumep, 418 KOMMeHTapueB. «CUMBON-pasfenuTenib» onpegensietcs kak cumson SPACE c ko-
[AVMPOBaHHbLIM YMCMOBbIM 3HaUYeHneM 32. a Takke Kak HeneyataeMble CUMBO/IbI, Takve Kak CUMBO Tabynaumm,
CMMBO/ NepeBoja CTPOKU 1 T. ., KOTopbiM B M3K/MCO 10646 He npuAaHO 3akoAMPOBAHHOMO 3HAYEHUS.

6.1.5 KommeHTapumn

metoTcs pasnnuHble BUAbI KOMMEHTapveB, NpvBefeHHble B Tabnuue 3.

1 OAHOCTPOYHbIE KOMMEHTaPUN HaUYMHAKTCSA C KOMOGUHAL MU CUMBO/IOB W 1 3akaHuMBalOTCA Ha cneayto-
Lem cruMBOe nepeBojda CTPOKM, HOBOM CTPOKW, Nofgaun (NPoroHa) CTpaHuLbl UM BO3BpaTa KapeTku.

B 04HOCTPOYHOM KOMMEHTapum cneumnanbHble KOMOMHaUUM cMMBONOB (* 1 *) unn I 1 7 He umetoT cne-
LuanbLHOro 3HavyeHus.

2 MHOrocTpo4YHOM KOMMEHTapuUu pasfensaTcsa BHavyasie U B KOHLUEe cneluabHbIMU KOMOUHALUSAMU CUM-
BOJIOB (* 1 *). COOTBETCTBEHHO.

ANbTEPHATMBHO, MHOFOCTPOUHbI KOMMEHTapuii MOXeT MpeaocTaBAsATLCH, UCMOMb3YSA crneuunanbHble
KOM6UHaunu cumBonos ™ un 7.

B MHOrocTpoYHOM KOMMEHTapuu cneuunanbHas KOMOMHaLnsa cMmMBOOB // He MEeeT crneunanbHoro 3Ha-
YeHus.

KoMmmeHTapun paspelueHbl B N1l060M MecTe nporpammebl, rae paspelleHbl Npo6esbl, TONbKO He BHYTpU
CVYIMBOJIbHO-CTPOKOBbIX /IMTEPASIOB.

KoMMeHTapum He MMEeIT HUKAKOro CMHTaKCMYEeCKOro 1 CeEMaHTUYeCKOro 3HauyeHUss H1U B O4HOM W3 A3bl-
KOB. onpefiesieHHbIX B JaHHOM cTaHgapTe. OHU TPaKTYTCA KaK CUMBO/IbI-pasfennTeni.

BroxeHHble KOMMEHTapUKN UCMOJIL3YIOT COOTBETCTBYOLMNE

- napbl (*. *), Hanpumep. (*... (* BIOXXEHHbLIN KOMMEHTAPWM *)... *) unu
- mapbl T, ‘/.Hanpumep. I ... T B/IOXXEHHbIAI KOMMEHTAPUW */... 7.

Ta6nunya 3 — KommeHTapum

Hovep OnvicaHvie Mprviep
1 OfHOCTPOUHbI KOMMEHTapWIA X:= 13; Y koMMeHTapuii o181 0iHOI CTPOKM
n.. Il OHOCTPOUHBI KOMMEHTaPUI MOXET HauMHaTLCA
Il ¢ no3vumK nepsoro cUMBOSIa
2a MHOroCTpOUHbIVi KOMMEHTapWiA C (* TexkcT koMmeHTapus ')
C- ¥

KoMMeHTapuii B pamvke Ha Tpex CTpoKax

2b MHOrOCTPOYHbIN KOMMEHTapPWIA C o o
r v p P " KOMMEHTapwWin Ha 0aHOW W 6onee CTPOoK */

3a BroxeHHbIn KoMMeHTapwii ¢
(F-C-")m)

3b BroXeHHbIn KoMMeHTapwii ¢
Fr.r.v.s

(* (+ BNTOXXEHHbBI KOMMEHTAPUI *) %)
I T BNOXEHHbIA KOMMEHTAPUIA 7 7

6.2 Tlparma

Kak nokasaHo B Tabnumue 4. nparmbl OrpaHMyMBaloTCA B Havane u B KOHLe hurypHbiMn ckobkamm { n }.
COOTBETCTBEHHO. CUMHTAKCUC U CEMaHTMKa KOHCTPYKLWI KOHKPETHOW nparMbl onpeaensoTcs pa3paboTymkom.
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KoMMeHTapun paspeLleHbl B /Il060M MecTe NporpaMmebl, rae paspelleHbl Npo6esbl, TOMbKO HE BHYTPU CUM-
BOJ/IbHO-CTPOKOBbLIX /IMTEPasIoB.

Tabnuua 4 —lMparma
OnvcaHvie Mpvvep

Mparma ¢ comrypHbIMK CkobKamu {BEPCUA 2.0}
{ABTOP JHC}
{x:=256. y:= 384}

6.3 NlnTepanbl — BHelLHee npeacTaB/ieHne faHHbIX

6.3.1 O6LWKe NoNoXeHUs

BHellHne npeAcTaBneHns fAaHHbIX B PasUYHbIX A3blkax NporpaMMmMpoBaHns NporpamMmmupyemMbiX KOH-
TPOJINIEPOB COCTOAT U3 YNC/IOBbLIX INTEPASIOB, CUMBOJIbHO-CTPOKOBbLIX IUTEPAsIOB U NNTEPasIOB AaT U BpemMe-
HW.

Mpn3HaHa Heo6XoAMMOCTb B 06eCNeYeHnn BHELLHUX NpeacTaBNeHnin ANS ABYX Pa3NYHbIX TUNOB AaH-
HbIX. CBAA3@HHbLIX CO BPEMEHEM:

- [AaHHble 0 NPOAO/IKUTENBHOCT BPEMEHU NPU U3MEPEHNN U KOHTPOIE COObITUIA:

- [laHHble 0 BPEMEHU CYTOK, KOTOpble MOTYT Takxke BK/I4YaTb B cebs MHpopmauuio o gate — Ans CUH-
XPOHMU3aLMN Havyana v oOKOH4YaHUS Co6bITWI B @GCONMIOTHOW BPEMEHHO LIKasie.

6.3.2 YUncnosble nuTepasbl U CTPOKOBbLIE INTEeparsbl

MmeeTca gBa Tvna YMCNOBbLIX NUTEPANOB: Liefble NuTepasnsl U feiicTBUTeNbHbIE NUTepasbl. Yncnosoi
nnTepan onpefensercs Kak 4eCATUYHOE YNC/IO UK YACIIO C OCHOBaHWeM. MakcrManibHoe KOIMyecTso undp
ONS KaXXA0ro BUAa YNCNOBLIX IMTEpasnos [O/MKHO 6bITb 4OCTATOYHLIM A/19 BblpaXXEHUS BCEro AnanasoHa 3Ha-
YyeHwuli c TpebyeMoi TOYHOCTbIO A1 BCeX TUMOB AaHHbIX, KOTOpble NPeACTaBNATCA NMTepanaMu B 3a4aHHON
peanmsauun.

EAVHUYHBIE CUMBO/IbI NOAYEPKMBAHUSA «_», BCTaB/IEHHbIE MEXAY LudpamMmmn YNCNOBOro Nntepana He AB-
NATCA CyWeCTBEeHHbIMU. HrKakoe nHoe ncnosib3osaHne CUMBOJIOB NOAYEPKMBAHUSA B YNCNOBBIX ITepanax
He paspeluaeTcs.

LecaTnyHble nuTepasnbl NpeAcTaBNSATCA B 00bIYHON AECATUYHOW HoTauuu. [elicTBUTebHbIE nuTepa-
Nbl XapakTepu3ylTcs Hannunem AecAaTUYHON TOUkM. DKCNOHEHTa yka3biBaeT Ha Lenyto cteneHb 10. Ha koTo-
pyIo [O/MKHO YMHOXAaTbCA NMpejLiecTByoLee YNCAo, YTo6bl JOCTUYL NPEACTaBNEHHOrO 3HaueHus. ecatuy-
Hble MTepasbl 1 IKCMOHEHTbI IMTEPasIOB MOTYT COAEPXaTb NPEALIECTBYIOLWMNA 3HAK «4» UK «-».

Nntepansl MOryT Takke npeactaBnAaTbCA C OCHOBaHMAMKN 2. 8 n 16. OcHoBaHWe yKasblBaeTCs B Aecs-
TWYHOI HOTaumun. [na ocHoBaHMA 16 ncnonb3yeTcs pacluMpeHHbI Habop uudip, COCToALWMIA 3 6ykB oT A A0
F, c oroBopeHHbIM AeCATUYHbIM 3HayeHnem oT 10 40 15. COOTBETCTBEHHO. Uncna c OCHOBaHMEM He cofepxar
BeyLLero 3Haka «4» Unn K-». OHU UHTEPNPETUPYIOTCA Kak GUTOBO-CTPOKOBbIE NUTepasbl.

Yucnosble nutepasbl, NPeAcTaBAAloWMe MOMOXUTENbHbIE Lie/ble 3HAYEHUSA, MOTyT UCMO0/b30BaTbCA Kak
6UTOBO-CTPOKOBbIE NUTEPASIbI.

Nornyeckne paHHble NpeAcTaBAAOTCA YMC/IOBLIMU iUTepanamu co 3HadeHnem (0) unm oguH (1). nnm
knoyesbiMu crosamu FALSE v TRUE, COOTBETCTBEHHO.

CBoiicTBa ¥ NpMMeEpbLI YNCMOBbIX NUTEpPasioB NpuseseHbl B Tabnuue 5.

Tvn faHHbIX JTOTMYEeCKUX UM YNCNOBBIX INTEPANIOB MOXET yKa3blBaTbCsa fobaBneHnem npedukca tmna
K iMTepasty, COCTOALLEro U3 UMEHU 3/IEMEHTAPHOTO Tna AaHHbIX U CUMBONA «#». [pumepbl NpuBefeHbl B
cBOIiCTBO 9 Tabnuupl 5.

14



Tabnuua 5—4Yucnosble nutepassbl

Homep OnucaHune
1 Lienbiii nutepan
2 [LeicTBuTENbHBIN NUTEpan
3 [eiicTBuTeNbHLIE NMUTEpasbI

C 3KCMOHEHTOM

4 [BOVYHbIN nuTepan

5 BocbmepuyHble nntepasbl

6 LLlecTHaaLaTEPUUHBIA
nvtepan

7 Jlornyecknin HomMb 1 egyHMLA

8 Nornyeckne FALSE n TRUE

9 TVNU3MPOBaHHbIN NTepan

Mpumep

-12.0. 123 4, +986

0.0. 0.4560.
3.14159 26

-1.34E-12. -1.34e-12

1.0E+6, 1,0e+6
1.234E6. 1.234e6

261111 1111
2#1110_0000

8#377
8#340

16#FF nnn 164H
16#E0 nnn 16#e0

Owwm 1l
FALSE TRUE
INT#-123

INT#16#7FFF

WORD#16#AFF

WORD#1234

UINT#16#89AF

CHAR#16#41
BOOL#0
BOOL#1
BOOL#FALSE
BOOLHTRUE

FOCT P M3K 61131-3—2016

Ob6bsAcHeHue

Jlvtepan ¢ ocHoBaHWeM 2 A/1A Npeacras-
neHvs:

[ECATUYHOrO Yncna 255

[LEeCATUYHOrO uncna 224

JlnTepan ¢ ocHoBaHWem 8 A1 npencras-
JNeHvs:

[LEeCcATUYHOro uncna 255

[EeCATUYHOrO uncna 224

Jlutepan c ocHoBaHveM 16 anA npeacras-
NeHns:

[EeCATUYHOro uncna 255

[eCcATUYHOro Yncna 224

MNpepcrasneHne INT AecATUYHOrO 3Have-
Hus -123

MNpepctasneHne INT AeCATUYHOrO 3Have-
Hua 32767

Mpeacrasnedre WORD  wecTHaguaru-
puuHoro 3HaveHus OAFF

Mpeacrasnenve WORD  gecsATMYHOro
3HaueHua 1234=16#4D2

MpepctasneHne UINT LwecTHaguaTupuy-
HOro 3HaueHua 89AF

Mpegacrasnenve CHAR cumBona A

NMpumeyaHne 1— Knoyesble crioBa FALSE 1 TRUE COOTBETCTBYHOT STIOrMYecKMM 3HadeHnsam O 1 1. coot-

BETCTBEHHO.

MpumMmevyaHue 2— CBOIACTBO 5 «BocbMepHUHbIE IUTEPasbI» HE PEKOMEHAYETCS N MOXET He ObITh BK/IHOUE-
HO B C/IelytOLLYI0 PeAaKLMIo HACTOSILLEro cTaHaapTa.
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6.3.3 CMMBOJ/IbHO-CTPOKOBbIE NnuTeparsl

CMMBObHO-CTPOKOBbIE /IMTEPasbl COAEPXaT 0fHO6alToBble 1N ABYX6aiiToBble KOAMPOBAHHbIE CUM-
BO/IbI:

- CUMMBOJIbHO-CTPOKOBbIA NMTepan 0f4HOGalTOBLIX CMMBOJIOB SIBNSIETCA MOC/ef0BaTENIbHOCTLIO HYNs
unu 6osee CUMBO/IOB, C NPEALLECTBYIOLMM 1 3aBepLUaWUM CYMBOIOM OAMHOYHON KaBblukn (*). B cTpokax
0/iHO6aNTOBbLIX CUMBOJIOB, TPEXCMMBOJIbHASA KOMOUHaLMA cumBoa gonnapa ($) ¢ AByms cnegyowmumm wecT-
HaAuaTMPUUYHBIMN CUMBOSIAMUW MHTEPNPETUPYETCA Kak WecTHaAuaTupuyHoe npegcras/ieHne BOCbMUOGUTOBO-
ro Koga cMMBONa, Kak nokasaHo B cBoiicTBe 1Tabnuupl 6;

- CUMBOJIbHO-CTPOKOBBIV NnTepan AByx6aiiToBbIX CMMBOJIOB SIB/IAETCS MOCAeA0BaTe/lbHOCTbi0 0 um
6onee cumBosioB 13 Habopa cumeonios MCO/M3K 10646. ¢ npeAlecTBYOWNM U 3aBepLualolL MM CMMBOIOM
[BOWHOW KaBblukn («). B cTpokax 04HO6aNTOBbLIX CIMBOOB, TPEXCMMBO/IbHAA KOMOGUHALMA CMMBO/A gonnapa
{$) c gBymA cnepgyloWyMKN WeCcTHaAUATPUYHBIMY CUMBO/IAMW VHTEPNPETUPYETCA Kak WecTHaguaTpuiHoe
npefcTaBneHne BOCbMWOUTOBOrO KoAa CMMBO/IA, Kak NoKka3aHo B CBoWcTBe 2 Tabnuupl 6.

MpumeyaHune — OTHoweHVe cTaHaapToB ICO/M3K 10646 v FOHmkop;

HecmoTpst Ha TO, YTO KOAbl CUMBOJIOB U (DOPMbI KOAMPOBaHWUA cTaHgapToB KOHMKoa n MCO/M3K 10646
CUHXPOHM3MPOBaHbI, CTaHAapT KOHWKOA, HanaraeT AONOMHUTE bHbIE OrpaHNYeHns Ha peasin3aunm, 4tobbl ra-
paHTMpOBaTb. YTO OHU TPAKTYKT CUMBOJIbI OAVHAKOBO BO BCEX MaTdiopMax 1 NpUIoXeHUsXx. B cBA3M ¢ 3aTuMm,
[JaHHbI cTaHAapT npefocTaBnseT LWUPOKMIA Habop cneundmkaunii yHKLMOHAbHBIX CYMBOOB, AaHHbIX
CVMMBOJIOB, a/ITOPUTMOB 1 OGLUMPHBIA CNPaBOYHbI MaTepuas, KoTopblii oTcyTcTByeT B UICO/M3K 10646.

[ ByXCMMBO/IbHbIE KOMBVHALMM, HAUMHAOLWMECA C CUMBO/IA fo1apa MHTEPNPETUPYOTCS, Kak NokasaHo
B Tabnuue 7. Korga OHM BCTPEYATCA B CTPOKaxX CUMBOJIOB.

Tabnuua 6— CUMBOSILHO-CTPOKOBbLIE SUTEPASTbI
Homep OnuncaHue Mpumep

OfHOCMMBOJIbHbIE CUMBOJIbI U CTPOKM CMMBOJIOB C * *

3

la MycTas cTpoka (4NMHbI HOMb)

1b Crpoka anmHbl 1 nnm cumeon CHAR, coaepXallmii e JMHCTBEHHbIA CUMBO/T A

1c CTpoka AnvHbl oguH un cumeon CHAR, cofiepxallyii cuMBon npobena

1d CTpoka AnmHbl 0gnH nnn cuvon CHAR, cogepxalumii CUMBO/ OfVHOYHOM KaBbIUKM $
le CTpoka AnvHbl oguH win cumeon CHAR, coepxalupii CMMBOS ABOMHOM KaBbIYKM \%
1f Mopaepxka ABYXCYMBO/IbHbIX KOMOUHALWIA TabrmLbl 7 SR$L'
ig Mopnepxka NpeacTas/ieHsi CUMBOJIA € 3HAKOM Joapa '$ 1 AByMS LLeCTHaaLaTMpuy- SOA

HbIMM Lichpamm

[Byx6aiiToBble CUMBOJIbI UV CUMAO/IbHbIE CTPOKM C B» (MprMeyaHme)

2a MycTasn cTpoka (4/MHbI HOMb) «s
b CTpoka AnvHbl oguH un cuvieon WCHAR, coepxalumii @ IMHCTBEHHbIA CUMBOS «A»
2c Crpoka AnmHbl oguH nnn cuvson WCHAR. copepalumii cumson npobena B »

2d CTpoka AnvHbl ogyH un cuvisonl WCHAR. coziepatlmii CUMBO/T OAVHOYHOW KaBbIHKA

2e Crpoka AnmHbl oguH nnn cuvson WCHAR. cofiepxaluyii CUMBON ABOMHON KaBbIHKM B$A»
2f Mopnepxka ABYXCUMBOJIbHBIX KOMOUHALWMA Tabmubl 7 H#ERSL*
2h Mopnepxka NpeacTaseHna CMMBO/IA C 3HAKOM Jo/i1apa W YeTbIPbMSA LLecTHaaUaTu- «&O0C»

PUYHBIMW Liicopamm
TunusmpoBaHHble 0AHO6ATOBLIE CUMBOJIbI UM CTPOKOBLIA NNTEPan C #
3a TvnuspoBaHHasi CTpoka STRING#OK'

b TUN13MPOBaHHbIV CUMBON CHAR#X'
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OkoHuyaHue Tabnuubl 6
Homep OnucaHue Mpumep
[iByx6aiiToBble TUN3MPOBaHHbIE CTPOKOBbIE NinTepasibl ¢ H (NOTE)

4a TunmnsnpoBaHHble ABYXH6aliToBble CTPOKU (C UCMO/b30BaHMEM CUMBO/IA ABOVHON KaBbly-
) p ABYX poKy ( A WSTRING#«OK»

1b TunNn3npoBaHHbIV ABYX6aATOBbIN CMBOJT (C UCMO/Nb30BaHNEe CUMBOJIA ABONHOW KaBbIYKM) WCHAR#«X>»

&

TWUNU3NPOBaHHBIV [BYXGATOBLIN CYMBOS (C MCNOMb30BAHMEM CUMBO/IA OAMHOUHON Ka-

WCHAFWX
BbI4KM)

MpumMeyaHue — ECMM KOHKPETHAs peanin3aumsi NoaaepkBaeT CBOMCTBO 4, HO He NoAAepKVBAET CBOVCT-
BO 2. Peannsarop MOXeT Onpefie/MTh CUHTaKCUC 1 CEMaHTUKY A/151 VICTIO/b30BaHUS CUMBOJIA BOVHON KaBbIUKY.

Tabnuua 7 — [JBYXCMMBO/IbHbIE KOMGVHALWM B CUMBOSIbHBIX CTPOKaX

Homep Onvcaxve Kom6uHaumm
1 3Hak fonnapa R
2 EanHnyHaA kaBbluka S
3 NepeBos, CTPOKK SLnmd
4 HoBasi cTpoka $N nm Sn
5 MporoH (nepeBog) CTpaHuLpbI SP nm $p
6 Bo3Bpar KapeTku SRum S
7 Tabynsuys $T nm $t
8 [BoiiHan KaBbluka $»

MpumevyaHue 1— CyMBOM HOBOVi CTPOKM MPEAOCTAB/ISIET HE3aBKCMbIE OT peasin3aumn cpescTsa onpe-
[leNeHVst KoHLA CTPOKU AaHHbIX. Mpy neyaTy adhhekT TakoB, UTO 3aKaHUMBAETCS TEKYLLAs CTPOKa AaHHLIX U nevatb
BO30GHOB/ISIETCS B HAYAs1e CrIEAYHOLLE CTPOKW.

MpumMmevyaHue 2 — KombuHauust S aelicTBUTE NbHA TOMBKO BHYTPU CTPOKOBLIX IMTEPA/IOB C OAMHOUHBIMM
KaBbIUKamu.

MpumevyaHue 3 — KombuHaLWs $» felicTBUTENbHA TOSBKO BHYTPY CTPOKOBbIX JIMTEPASIOB C ABOMHBIMM Ka-
BbIYKaMM.

6.3.4 Jlutepan NpofO/IXUTENBHOCTU BPEMEHHU

[aHHble NPoAo/HKUTENIBHOCTU BPEMEHMW OrpaHMuYMBalOTCA CneBa Kaw4yeBbiM cnosom T#. TIME# wnu
LTIME#. MpeacTaBneHne faHHbIX 0 NPOAO/HKUTENBHOCTA BPEMEHU B TEPMUHAX AHEN, YacoB, MUHYT, CEKyH[
1 gonei cekyHAbl, nnn nb6oli nx KoMGuHaunM NogaepXxvBaeTca Kak nokasaHo B Tabnuue 8. HaumeHbluas
efuHVLa BPEMEHN MOXeT ObiTb 3anvcaHa B HOTauuu AeiCTBUTENbHbIX YNCen 6e3 IKCMOHEHTI.

EAVHULBLI NnTepanos NPOAO/HKUTENTLHOCTU BPEMEHW MOTYT pasfensTbCsa CUMBONAMUN NOAYEPKUBAHUS.

PaspeluaeTca «nepenosiHeHve» camoil 60/bLIOA eANHNLbI NPOAO/IKUTENIbHOCTY BPEMEHW, Hanpumep
HoTaumsa T#25h_15m sBnseTtca AoNyCTUMOW.

EavHuubl BpemeHun {Hanpumep, CeKyHAbl, MUWIIMCEKYHAbI U T. fi.) MOTyT ObITb NpefcTaBfieHbl byksamu
BEPXHEr0 UM HUXHEro perucrpa.

Kak nokasaHo B Tabnuue 8. 4ns Npofo/HKUTENBHOCTU BPEMEHWN pa3peLleHbl Kak NoMoXUTENbHbIE, TakK 1
oTpuLaTesibHble 3HaYeHUs.
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Ta6nuuya 8— Jiutepasibl NPOAOIKATENILHOCTY BpEMEHU

Homep

1c

le
1f

2a

2b

OnucaHne

Mpumep

CoKpaLLeHVsi MPOAO/IKUTENLHOCTI BPEMEHM

d
h
m
s
ms
us (ecnv CUMBOJT P HEAOCTYNEH)
ns

JInTepasibl NPOAO/HKNTENILHOCTU BPEMEHM
6e3 CMBO/1I0B NOAYEpPKMBaHUS

KOPOTKUIA Npedovke

[ANVHHBIA Npedinke

[JeHb
Yac
MuHyTa
CekyHoa
MunnucekyHga
MwukpocekyHaa

HaHocekyHza

T#14ms T#-14msLT#14.7s T#14.7m
T#14.7h t#14.7d t#25h15m
It#5d 14h12m18s3.5ms t#12h4m34ms230us400ns

TIME#14ms TIME#-14ms time#14.7s

Jintepasibl NPOAOIKUTENLHOCTA BPEMEHU C

cumMmBO/1aMn nogvyepknBaHus

KOpOTKUiA Npednke

[A/MHHBIA npednke

6.3.5 Jlutepan gatbl U BpeMeHU CYTOK
KntoueBble crnosa npediukca nuTepasioB 415 BPEMEHU CYTOK U AaTbl NpuBeAeHbI B Tabnuue 9.

Ta6nuya 9— Juteparbl AaTbl U BPEMEHN CyTOK

Homep

18

la
1b
2a
2b
3a
3b

4a

4b

5a
5b

OnucaHve
Nutepan patbl (47 MHHBIN Npedirke)
Nntepan patbl (KOPOTKWIA Npechrkc)
LnvHHbIA nnTepan aatbl (4/MHHBIA Npedimkc)
[nWHHBIA nuTepan gatbl (KOPOTKUIA npediukc)
Jlutepasn BpeMeHW CyTOK (O/MHHbIA npedinkc)
JinTepan BpeMeHu CyToK (KOpOTKMi1 npedhrikc)

[NvHHBIA nTepan BpemeHu CyTOK (KOpOTKWiA
npecuKe)

LNvHHBIA nYTepan BpeMeHU CyTOK (A/IMHHBbINA
npecuKe)

NTtepan gatbl 1 BpeMeHu (4/MHHbIA npedrke)

JnTepan gatbl 1 BpeMeH (KOpoTKuiA npedinkc)

t#25h_15m t#5d_14h_12m 18s_3.5ms
LTIME#5m_30s_500ms_100.1us

TIME#25h_15m
ltime#5d_14h_12m_18s_3.5ms
LTIME#34s_345ns

Mpumep
DATE#1984-06-25. date#2010-09-22
D#1984-06-25

LDATE#2012-02-29

LD#1984-06-25
TIME_OF_DAY#15:36:55.36
TOD#15:36:55.36

LTOD#15:36:55.36

LTIME_OF DAY#15:36:55.36

DATE_AND_TIME#1984-06-25-15:36:55.360227400
DT#1984-06-25-15:36:55.360_227_400



OKOoHuYaHune Tabnuuybl 9

Homep

6a

6b

Onucaxune

[LNVHHBI nnTepan Aatbl U BPEMEHM (AMMHHbINA

npedmkc)

[LNVHHBIZ nnTepan fatbl 1 BpemMeHn (KopoTKuiA

npedmkc)

6.4 Tunbl gaHHbIX

6.4.1 O6Lwwme nonoxeHns
Tun gaHHbIX — 3TO Kiaccudukaumsa, Kotopas onpefenser BO3MOXHblE 3HAYEHUA A8 NUTepasnos U
nepeMeHHbIX, onepaummn, KOTOpble MOXHO BbINOMHATbL U CMOCO6 XpaHeHWs 3HAYEHWN.
6.4.2 DnemeHTapHble Tunbl gaHHbix (BOOL. INT, REAL. STRING n . 4.)
6.4.2.1 Cneuudmkauusa safieMeHTapHbIX TUNOB AaHHbIX
HacTtoswuii ctaHgapT ycTaHaBnnBaeT Habop (MpegonpeneneHHbIX) 3/ieMeHTapHbIX TUNOB AaHHbIX.
OneMeHTapHble TUMbl JaHHbIX, KTI0YEBOE C/10Ba AJ/18 KaXKA0ro Tuna faHHbIX, YACno 6UTOB Ha 3N1eMeHT
OaHHbIX 1 AvanasoH 3HauYeHuid A8 KaX40ro 3/ieMeHTapHOro Tuna AaHHbIX npuBegeHsl B Tabnuue 10.

Tab6nvnua 10— SnemeHTapHble TUMbl JaHHbIX

Homep

* a A W N

© o0

14b

15a

14a

14b

OnucaHune

Nornueckuin

KopoTkoe uesnoe

Llenoe

[poiiHoe Lenoe

[nnHHoe uenoe

KopoTkoe Lienoe 6e3 3Haka
Llenoe 6e3 3Haka

[BoiiHoe Lenoe 6e3 3Haka
[BoiiHoe Lienoe 6e3 3Haka
[JevicTBuTenbHble uicna

[ONHHbIE Lenble

MpofoNXUTENLHOCTL BpEMEHN

MposoKUTENLHOCTL BpeMeHn

[Jata (oTaensHo)
[nvHHas pata (oT4ensHo)

Bpemsa cyTok (oTAensHo)
Bpems cyTok (0TAeNbHO)
[Jara v Bpemsi cyToK
[ata v Bpemsa cyToK
Bpems cyTok (OTAenbHO)

Bpewmsi cyTok (0TAebHO)

KnwoueBoe cnoso

BOOL
SINT
INT
DINT
LINT
USINT
UINT
UDINT
ULINT
REAL
LREAL
TIME
LTIME
DATE
LDATE
TIME_OF_DAY wm TOD

LTIME OF DAY ww
LTOD

DATE_AND_TIME nmm DT

LDATE_AND_TIME w
LDT

TIME_OF_DAY w TOD

LTIME_OF_DAY w1
LTOD

FOCT P M3K 61131-3—2016

Mpumep

LDT#1984-06-25-15:36:55.360_227_400

HeABHOoe HauyanbHoOe

3HauyeHue

0. FALSE
0

O O O o o o o

T#0s
LTIME#Os
MpumevaHve
LDATE#1970-01-01
TOD#00:00:00

LTOD#00:00:00
MpumeyaHve
LDT#1970-01-01 -00:00:00
TOD#00:00:00

LTOD#00:00:00

LDATE_AND_TIME#1984-06-25-15:36:55.360_227_400

AnnHa
(6ut*

le»

80
16c>

~32q~

64p) o>
-b)
640)
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OkoHuyaHue Tabnuubl 10

HesiBHOe HavasibHoe OrvHa
Howvep OrvicaHve Krro4eBoe ¢roso Haveve (v
15a [ara v Bpems cyTok DATE_AND_TIME nmm OT MpumeyaHre -5
155 [lata v Bpems cyTok LDATE—AEDD.FTIME o LDT#1970-01-01-00:00:00 64PU>
CTpoka 0AHOGATOBbLIX CUMBO- . 8i).0* K
6a  jog nepemMeHHON A/HbI STRING (nycras) ) )
CTpoka AByx6aiiToBbIX CUMBO- . MO
166 J10B NepeMeHHO A/IMHbI WSTRING (nycras) ¥
17a  OpHOGaiATOBbI CUMBOS CHAR w00 89).0
17b [1ByXGaiiTOBbI CMBON WCHAR «S0000F 169m>
18 BUTOBas CTPOKA A/INHbI 8 BYTE 16#00 g).9>
19 Butosas cTpoka f/imHbl 16 WORD 16#0000 16* 9>
20 BuTOBasi cTpoka AnuHbI 32 OWORD 16#0000_0000 32>9>
21 BuToBas cTpoka 4/MHbI 64 LWORD 16#0000_0000_0000_0000 64> 9>

MpumeyaHne — Onpegensetca paspaboTUMKOM, Tak Kak crielasibHoe CTapTOBOe 3HAuYeHVe OT/IMYHO OT
0001-01-01.

a>3HaueHVIsi B JAHHOMN KO/IOHKE UHTEPNPETUPYIOTCA Kak OMMCaHo B MOACTPOUHbIX MPUMEYaHNsX K Tabnmue.

b>[lnanasoH 3HauYeHWiA 1 TOYHOCTb NPEeACTaB/EHNS B AaHHbIX TUMaX AaHHbIX ONpeaerisTes paspaboTUmKoM.

clnanasoH 3HauYeHU NepeMeHHbIX JaHHOTO TuMa AaHHbIX oT — (2M' 1) go (2~ 1) -1.

d) inana3oH 3HaveHWii NepemMeHHbIX JaHHOro Tna faHHbIX oT 0 ao (2m) -1.

[nanasoH 3HaueHWn NePEMEHHBIX aHHOTO TUNa AaHHbIX onpeaensietca B MAK 60559 ans ocHoBHoro ¢hop-
Mara C M/aBaroLLeil TOUKON OAMHAPHON TOYHOCTW. PesynbTatbl apudpMETNHECKVX KOMaHA, C HEHOPMa/IM30BaHHbIMM
3HaYEHUAMN, GECKOHEUHBLIM 3HAYEHNEM 1 HEUUC/IOBLIMM 3HAYEHUSIMU ONPEeAENSTCA pa3padboTUNKOM.

\ 3HaueHne nepeMeHHbIX JaHHOro TuMa AaHHbIX onpeaensetcsa B M3K 60559 A/18 ocHOBHOro dhopmMarta ¢ rn/iasa-
fOLLIEI TOUKOW [4BOVHON TOUHOCTU. Pe3ynbTatbl apudIMETUHECKVX KOMaHZ, C HEHOPMaUT30BaHHbIMM 3HAYEHUAMM, Bec-
KOHEYHbIM 3HaYEHNEM W HEYMCIIOBLIMM 3HAYEHUAMY ONPeAEertoTCS Pa3padoTUNKOM.

9>UucnoBoii AManasoH 3HauYeHWi He NPUMEHSIETCS! K JaHHOMY TUMY AaHHbIX.

h) Bo3amoxHble 3HaYeHUs NepemMeHHbIX 3TOro Tuna AaHHbIX: O 1 1. COOTBETCTBYIOLLVME K/OYEBbIM crioBaM FALSE
1 TRUE cooTBeTCTBEHHO.

") 3HaueHre N ykasblBaeT Ha YK1C/Io BUTOB WM CUMBOJIOB [J/151 3TOTO TUMA AaHHbIX.

I) 3HaueHre N ykasbiBaeT Ha Yncio GVUTOB B BUTOBOW CTPOKE A/151 3TOrO TUMNa AaHHbIX.

K| Jonyctumas nepemeHHbIX TMMoB STRING nWSTRING onpegensietcs pa3paboTymMKoMm.

") Tunos CHAR. STRING. WCHAR 1 WSTRING ucnonb3yetcsi koguposka rno MICO/M3K 10646 (cMm. 6.3.3).

T >Tvin gaHHbIX LTIME siBnsieTcs 64-6/TOBbIM Lie/bIM YMC/IOM CO 3HAKOM, 3HAYeHVe 3a4aeTcsl B HaHOCEKYHAaAX.

) Tun gaHHbiX LDATE sBnsieTcs 64-6MTOBbIM Lie/bIM YMCTIOM CO 3HAKOM, 3HaueHue 3aaeTcsl B HaHOCEKyHAaXx,
C HavaslbHO JaToid 1970-01-01.

P>Tun gaHHbIx LTOD siBnsieTcs 64-6MTOBbLIM Lie/bIM YMAC/IOM CO 3HAKOM, 3HaYeHVe 3a3/1aeTcs B HaHOCEKyHAaX,
HavasibHOe Bpemsi ¢ nostyHoun TOD#00:00:00.

TOYHOCTL OBHOB/IEHWS 3HAUEHIE JAHHOTO (JOPMATa BPEMEH! ONPeaenseTcsl paspaboTuMKOM; TO eCTb 3Haue-
HUE YKa3bIBaeTCs B HAHOCEKYHIAX, HO OHO MOXET 06HOB/NATLCA Yepes MUKPOCEKYH/LY U MUNIMCEKYHAY.

6.4.2.2 3DnemeHTapHble CTpoKOoBble TuMbl AaHHbIX (STRING. WSTRING)

MakcumanbHas nogaepxvmsaemasn gnmHa anemerntoB Tuna STRING n WSTRING 3agaetca paspabor-
YMKOM W onpegensaeT MakcumanbHy ananHy STRING n WSTRING. koTopasa nogaepxvnsaeTtcs cpeacTsamu
nporpaMMmnpoBaHnA 1 OTNaLKN.
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ABHasi MakcuMasibHasa AfMHa onpegensieTcs MakcumasibHol ANMHOI (KoTopas He fo/KHA NpPeBbIWAaTh
noAfepXuBaemMoe MakCMMasibHOe 3HaYeHue, onpeaenieHHoe pa3paboTynkom), MpUBEAEHHO B CKOGKax B CO-
OTBETCTBYIOLLEM 06BABNEHUN AAHHBIX.

JocTyn K OTAeNbHbIM CUMBOIAM CTPOKM B anieMeHTax gaHHolx CHAR mnnn WCHAR ocyuwecTtsnsaetcs
yKasaHueMm B KBaApaTHbIX CKOGKax no3vuum cMMBOa B CTPOKe, HaYnHasa ¢ nosuumm 1.

Ownbka BO3HMKAET, ecv K CTpOoKaM [AByX6aiToBbIX CMMBOJ/IOB OCYLLECTBASETCA AOCTYN C WCMNOMb30-
BaHWeM OHOGaTOBbIX CUMBOJIOB U/IN €C/IN K CTPOKAM OA4HO6aNTOBLIX CUMBOIOB OCYLLECTBASETCA JOCTYN C
MCNosib30BaHne ABYyX6aTOBbIX CUMBOJIOB.

Mpumep 1— Tunbl STRING. WSTRING n CHAR. WCHAR
a) O6baBneHue
VAR
Stringl: STRING[10]:= 'ABCD";
String2: STRING[10]:=
aWsStrings: ARRAY[0..1] OF WSTRING:=["1234", "5678";
Chari: CHAR:
W Charl: WCHAR,;
END_VAR
b) Ncnonb3osaHue Tunos STRING n CHAR
Chari:= Stringl[2];//akBuBaneHTHO Chari:- ‘B’
Stringl[3]:= Chari;//npusoanT K Stringl:= '"ABBD"
Stringl[4]:- 'B'; // npuBognT Kk Stringl|* 'ABBB'
Stringl[1]:- Stringl[4];//npuBoanT Kk Stringl:= 'BBSS’
String2:= String1[2]; (‘ npuBoAUT Kk Stringl:= 'BBSS’
ecnun 66110 BbINO/IHEHO HesABHOe npeo6bpa3oBaHne CHAR_TO_STRING")
c) Ucnonb3oBaHne Tunos WSTRING n WCHAR
W Charl;= aW Strings[1][2];//skBuBaneH THO W Charl:- ‘B
aWStrings[1][3]:=WCharl;// npuBognT K aWStrings[1]:= «5668»
aWStrings[1][4]:= «6r>;// npuBoanT K aW Strings[1]:= “5666”
WStrings[1][1]:= aW Strings[1][4); W npuBoguT K Stringl:= "6666”
aWsStrings(0]:= aw Strings[1][4]; (‘ npuBoanT aW Strings[0]:= "6";
ecnu 6b110 BbINOMTHEHO HesiBHOe npeo6pa3oBaHne WCHAR_TO_WSTRINGH
d) 3kBMBaneHTHble yHKuUK (CM. 6.6.2.5.11)
Chari;= Stringl[2];
3KBMBANEHTHO
Charl:= STRING_TO_CHAR(Mid(IN:= Stringl, L:= 1. P:= 2));
aWstrings[1][3]:= WCharl;
3KBMBANIEHTHO
REPLACE(IN1:= aWStrings[1], IN2:= WCharl. L:= 1. P:=3);
e) Cnyyaun ownbkm
Chari:= Stringl[2];//cmewnBaHne Tunos WCHAR,
STRING String 12]:= String2;
// TpebyeT HeaBHOro npeo6pasoBaHna STRING_TO_CHAR. KOTOpoe He pa3pelleHo
MpumeuaHune — Tunbl fJaHHbIX A4NA OTAenbHbix cumBonos (CHAR n WCHAR) moryT cogepxaThb
TONbKO O4WH CMMBOA. CTPOKN MOFYT cofepXaThb HECKO/IbKO CUMBO/IOB; NO3TOMY CT POKM MOTY T cofiepxaThb
[OMONHUT eNbHYO MHOPMAaLNIO ANS ynpaB/ieHnsa, KoTopas He HYXHa AN1A OT Ae/lbHbiX CUMBOJ/OB.
Mpumep 2 — Ecnm Tun STR10 06bABNEH Kak
TYPE STR10: STRING[10]:= ABCDEF'; END_TYPE.

TO MakcumanbHaa fgnmHa STR10 pasHa 10 cumBonam, HayasbHOe 3Ha4YeHuMe MO YMOSYaHWio paBHO
'ABCDEF', n HauyafbHaa A/MHa 3/1leMeHTOB faHHbiXx Tuna STR10 paBHa WecTuW CUMBOIAM.
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6.4.3 PofoBble TUMbI AaHHbIX

B fonosniHeHne K anemMeHTapHbIM TUNaMm faHHblX, npusefeHHbIM B Tabnuue 10. B cneymdukauny Bxoa-
HbIX W BbIXOAHbIX NEPEMEHHbIX CTaHAapPTHbIX PYHKUMUA U (PYHKLMOHANBbHBIX G6/I0KOB MOXHO MCMO/b30BaTh
nepapxuio pofoBbIX TUMOB AAHHbLIX, MNOKa3aHHbIX HA PUCYHKe 5. PoAoBble TUMbI AaHHLIX ONpeaesnAlTcsa no
npedukcy «ANY».

Mpu ncnonb3oBaHUK POAOBLIX TUMNOB JaHHbIX cnegyeT cobnogaTb cnegyrowune npasuna:

1 PogoBoii TN NPSIMO MOPOXAEHHOTO TUNA ABMSETCS TakUM Xe, Kak POA0BOI TUM 3/IEMEHTAPHOro TUna,
13 KOTOPOTrO OH MOPOXAEH.

2 MNopoxaeHHbIM TUMOM Tuna-agvanasoHa asnsaetca ANYJINT.

PofosbiM TMNOM BCeX APYrMX MNOPOXAEHHbIX TWUMOB, MpuBeAeHHbIX B Tabnuue 11, asnsetca ANY_
DERIVED.

Mcnonb3oBaHne pofoBbIX TUMOB AaHHbIX B ONpPee/ieHHbIX No/ib30BaTesieM NporpamMmHbIX KOMMOHEHTOB
HaxoamTca BHe 061acTu AeiiCTBNA HACTOALLEro cTaHjapTa.

PopgoBble TUNbl
PopoBble TUNbI faHHbIX Fpynnbl 3NeMeHTapHbIX TUNOB JaHHbIX
AaHHbIX

ANY 9)
ANY_DERIVED
ANY_ELEMENTARY

ANY_MAGNITUDE

ANYNUM
ANY_REAL h) REAL. LREAL
ANYJNT ANYJINSIGNED USINT. UINT. UDINT. ULINT
ANY_SIGNED SINT. INT. DINT. LINT
ANY_DURATION TIME. LTIME
ANY_BIT BOOL. BYTE. WORD. DWORD. LWORD
ANYCHARS
ANY_STRING STRING. WSTRING
ANY_CHAR CHAR. WCHAR
ANY_DATE DATE_AND_TIME, LDT. DATE. TIME_OF_DAY. LTOD

PricyHOK 5 — Vlepapxust pofioBbIX TUMOB AaHHbLIX

6.4.4 OnpefeneHHble Nosib3oBaTesieM TUNbI AaHHbIX

6.4.4.1 O6bsaBneHue (TYPE)

6.4.4.1.1 O6Lwme nonoxeHus

HasHaueHve onpefenieHHbIX nosb3oBaTesieM TUMOB AaHHbIX — 3TO WX UCMOJIb30BaHNE B OOBLAB/IEHUN
APYruX TUNOB JaHHbIX U B 06BABNEHUSAX NePEMEHHBIX.

OnpefeneHHblii NoNb30BaTeENEM TUM AAHHbIX MOXET UCNO/b30BaTLCA BE3AE, A€ MOXET NCNOo/Ib30BaThb-
¢ 6a30BbIi TUN.

OnpepfeneHHble nonb3oBaTesieM TUMbl AaHHbIX OOBABMAATCA, UCMOMb3YA TEKCTOBYH KOHCTPYKLMIO
TYPE...END_TYPE. O6bsBneHne Tvna CoCTOMT U3 CNeayoLnx 3/1IeMEHTOB:

- UMA TUna:

- CMMBOJ1 BOETOUUSA «.»;

- 06bsABMEHNE COBCTBEHHO TUMA, Kak onpeAesieHo B CrieAyoLWmnX NpeaioXkeHusx.

Mpumep — O6bABNEHNE TUNaA
TYPE

myDatatypel: <o6bsABneHne Twunac Heobs3aTeNbHOW NHULKann3aynein>;
ENDJTYPE
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OnpegenexHble Nonb3osaresieM TUMbl faHHbIX MOTYT 6bITb UHULMAIN3NUPOBaHBI ONpeeeHHbIMU MoJb-
30BaTesieM 3HadeHusaAMU. Takaa vHuuuanmsaumsa UMeeT NPUopUTET Hag HEABHbIM HaYasIbHbIM 3HAYEHUEM.

OnpeflenexHasn nosb3osartesieM UHULMaANU3aLMa crnegyeT 3a 06bsABIEHNEM TuMNa U HauMHaeTcs onepa-
TOPOM MPUCBanNBaHUSA «:=». 38 KOTOPbIM CrieflyeT Haya/ibHOe 3HavyeHue (3HavyeHus).

MoryT ncnonb3oBaTtbcs nuTepasbl (Hanpumep. -123. 1.55. «abc») UM KOHCTaHTHblE BblpaXKeHus (Ha-
npumep. 12*24). Vcnonb3yemble HayaslbHble 3HAYEHUS AO/DKHbI UMETb COBMECTUMbIA TWUMN. TO €CTb TOT Xe
camblil TN WAK TUM. KOTOPbIA MOXET 6bITb KOHBEPTUPOBAH, UCNO/b3Ys HesIBHOe npeobpasoBaHue Tuna.

[na vHnymanusaumn TUNOB AaHHbIX c/iefyeT MPUMEHATL Npasuna, NpUBeAeHHbIe Ha PUCYHKE 6.

POAONON TUN AaHHbIX MMUUyMannanpooaHo nutepanom

HeoTpuuaTenbHbIi Lenblii uTepan uim HeoTpu-
ANY_UNSIGNED LiatesibHoe KOHCTAaHTHOE BblpaykeHne
ANY_SIGNED Llenbii nvTepan uim KOHCTAHTHOE BbIpaXeHue
ANY_REAL UnCcnoBOA NnTepast U KOHCTAHTHOE BbIPaXKEHWE

Ll.eﬂbll‘fl nutepan 6€e3 3HaKa W KOHCTaHTHOE Bbi-

ANY.BIT paxeHue 6e3 3Haka

ANY_STRING BUTOBO-CTPOKOBbIN NUTEpan
ANY_DATE Jlutepan gatbl ¥ BPEMEHU CyTOK
ANYJDURATION JlnTepan Npoao/HKUTENIbHOCTN BPEMEHN

PesynbTat
HeoTtpuuarenbHoe Lenoe 3HaveHne

Llenoe 3HauyeHve

Yncnosoe 3HaueHue
Llenoe 3HaueHne 6e3 3HaKa

CTpOKOBOE 3HaueHe
3HaueHvie AaTbl Y BPEMEHW CyTOK

3HaueHVie NPOLOKUTENBHOCTY
BpeMeH

PyicyHOK 6 — VHWLpWanm3auys iuTepanamm 1 KOHCTAHTHBIMW BbID2XXEHWAMW (MpaBua)

B Ta6nv1u,e 11 onpepeneHsl CBOIiCTBA 06BbABMEHNS TUMOB AaHHbIX U UX NHULUMaNnn3aunm, onpegeneHHblx

nosib3oBareniem.

Ta6nuua 11— OGbsBEHWE ONpeseseHHbIX N0Ib30BaTeNeM TUMOB AaHHbIX U UX UHALMaIM3aLmM

Howvep OnvicaHve Mpvvop
la Mepeuncnmmble TUNbI TYPE
1b faHHbIX ANALOG_SIGNAL_RANGE:

(BIPOLARJOV.

UNIPOLAR_10V. UNIPOLAR 1 5V.

OGusicHeHvie

UNIPOLAR_0_5V, UNIPOLAR 4 20 MA.

UNIPOLAR_0_20_MA)
:= UNIPOLAR_1_5V:

ENDJYPE
2a Tunb! faHHBIX C Me- TYPE
2b :'\(jlaaHHblMVI 3HaYEeHN- Colors: DWORD

(Red := 16400FFO000,
Green:= 164000000
Blue := 164000000H-
White:= Red OR Green OR Blue.
Black:= Red AND Green AND Blue)
= Green:

END_TYPE

VHnupanmnsaums

VHnupanmnsaums
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MpogomkeHne Tabnuusl 11

Homep

3a

3b

4b

5a

6a
6b

Ta

8a

8b

9a

24

OnuncaHue

Tun — gvanasoHbl

Tunbl AaHHLIX — Mac-
CViBbI

Tunbl pyHKUMOHAb-
HbIX 6/10KOB 1 Knacchl
KaK 3/1eMEeHTbI Mac-
cuBa

CTpyKTyp1pOBaHHbIi
TUN AaHHBIX

Tunbl qoyHKLMOHab-
HbIX G/I0KOB U Kracchl
KaK 3/1EMEHTbI CTPYK-

Typbl

CTpyKTYpUPOBaHHbIli
TUN faHHbIX C OTHOCK-
TenbHol agpecauyei
AT

CTpYyKTYpUPOBaHHBbIN
TWN A@HHBIX C OTHOCU-
TenbHoli afgpecaumeii
AT n OVERLAP

Mpumep
TYPE
ANALOG_DATA: INT(-4095 .. 4095):= O;
END_TYPE
TYPE ANALOG_16_INPUT_DATA;
ARRAY [1..16] OF ANALOG_DATA
= [8{-4095). 8(4095)]:
END_TYPE
TYPE
TONs: ARRAY[1..50] OF TON
= [50(PT:=T#100ms)J:
END_TYPE
TYPE ANALOG_CHANNEL_CONFIGURATION:
STRUCT
RANGE: ANALOG_SIGNAL_RANGE:
MIN_SCALE: ANALOG_DATA:= -4095;
MAX_SCALE: ANALOG_DATA:=4095;
END_STRUCT:;

end_type
TYPE
Cooler STRUCT
Temp: INT,
Cooling: TOF:= (PT:=T#100ms);
END_TYPE
TYPE
Coml_data: STRUCT
head AT %BO: INT:
length AT %B2: USINT:= 26;
flagl AT %X3.0: BOOL;
end AT %B25: BYTE;
END_STRUCT;
END_TYPE
TYPE
Com2_data: STRUCT OVERLAP
head AT %BO0: INT;
length AT %B2: USINT;
flag2 AT %X3.3: BOOL;
datal AT %B5: BYTE;
data2 AT %B5: REAL;
end AT %B19: BYTE;
END_STRUCT;
END_TYPE

O6bAcHeHue

ANALOG_DATA
CM. BblLLIE.

MHnupanusauma

MHnumanmsaums doyHk-
LiMoHaUs1bHOTO 6/10Ka
TON Kak anemeHTa
mMaccusa

CM. Bblllie
ANALOG_SIGNAL
RANGE

®YHKUVIOHA/TbHBI
610K TOF KaK aneMeHT

CTPYKTYpPbI

SIBHOE pacnonoxeHvie
6e3 nepekpbITUst

$IBHOE pacronoXeHue ¢
nepekpbITeM
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OkoHuyaHue Tabnuubl 11

Homep OnucaHue Mpumep O6bsicHeHMNe
10a Mpavo npeacTas- TYPE MpvcBavBaeT  KOMMO-
10b  fieHHble anleMeHTbI HW COMP: STRUCT: HEHTbI CTPYKTYpbl eLle
CTPYKTYpbl — 4acTn4- IN AT %I\ BOOL: He  JI0Ka/IN30BaHHbLIM
HO onpefeneHHsble, BXOHbIM U BbIXOAHBLIM
MCTIONb3Ys < OUT_VAR AT %Q*: WORD:= 200: nepemMeHHbIM, CM. Mpy-
ITNL_VAR: REAL:= 123.0; Il not located MevaHue 2
END_STRUCT;
END_TYPE
1la MpAMO NpoV3BOAHbINA TYPE
11b VN gaHHbIX CNT: UINT:
FREQ: REAL:=50.0; VHnupanmsaumns
ANALOG_CHANNEL_CONFIG:
ANALOG_CHANNEL_CONFIGURATION HoBas nHmumanmzaums
= (MIN_SCALE:= 0. MAX_SCALE:=4000);
END_TYPE
12 VHuumanmsauma ¢ TYPE Vcnonb3yeT KOHCTaHT-
MCcnosib3oBaHNEM KOH- PIx2: REAL:=2 *3.1416; HOE BblpakeHne

CTaHTHbIX BbIpaXXeHWiA
END_TYPE

MpumMmevyaHue 1— Bo3MOXHO OGbSIB/IEHME TUMA AaHHBIX 6E3 VHULMAIN3ALWMM (CBOCTBO «a») WM C UHW-
Lasin3aumeii (CBOMCTBO «b»), EC/M NOAAEmKMBAETCS CBOVCTBO «a», TUM AAHHBLIX UHALMA/IM3VPYETCS C HESIBHBIM Ha-
YasbHbIM 3HaueHueM. Ecnn noaaepkvBaeTcsi CBOMCTBO «b», TUM AaHHbIX VHALMAIM3VPYETCA C AaHHbIM 3HaYeH/em
WM HESIBHBIM HaYa/TbHbIM 3HAUEHWEM, €C/IM HaYaUTbHOE 3HAYEHNE He AaHO.

MpumeyaHune 2 — lNepeMeHHble C NPSAMO NPEACTaB/IEHHbIMU 3IEMEHTAMU — YaCTUYHO OMpeaesieHHbIMU,
MCMOSb3yA «*». He MOTyT UCMo/b3oBaThbes B cekumsax VARINPUT vin VAR _IN_OUT.

6.4.4.2 TepeuyncnvMblii TUN AaHHbIX

6.4.4.2.1 O6wWwme NoNoXeHns

OO6bsABNEHVE NepPeYnCcIMMOro TMna AaHHbIX 03HAYAET, YTO KaXAblil 3N1eMEHT AaHHbIX 3TOro TMna MoXeT
NMPUHUMAaTL TONIbKO 3HAYeHWs, yka3aHHble B COOTBETCTBYIOLLEM NepeyHe naeHTudmkatopa, Kak nokasaHo B
Tabnmuye 11.

MepeyeHb NepeuncneHus onpegenseT ynopsaoyeHHoe MHOXECTBO NEPEUNCIVMbIX 3HAYEHWIA, HauMHas
C NepBoro naeHTugmkaTopa 1 okaH4MBas NOCNefHNUM.

PasnuuHble nepeunciMmble TUMbI JaHHbIX MOTYT UCMOMb30BaTb OfMHAKOBblE WAEHTUMUKATOPBI ANA
nepeyncnuMbIX 3HayeHnin. MakcumanbHO [0NyCTUMOE Y/C/I0 NEPEYUCIMMbIX 3HaUYeHWn onpedenseTca pas-
paboTumKom.

[na obecneyeHns yHUKaNbHON MAEHTUMKALUN NPU UCMONb30BaHUN B KOHKPETHOM KOHTEKCTe, nepe-
YucnuMble nMTepasnbl MOTyT YTOUYHATLCSA NPedhKCOM, COCTOSILLMM M3 UMEHW acCOLMMPOBAHHOTO TUNa AaHHbIX
1 CMMBO/IA HOMepa «#». aHa/IoNM4YHO TUMM3MPOBAaHHBLIM Tepanam. B nepeyHe nepeuncneHns npeukcobl He
1cnonb3ytoTes.

MpoucxoauT olwmnbka, ecnu B NepeynciMmoM nmTepane HefoCcTatouHo MHhopMaLmMmn AN 0A4HO3HAYHOIO
onpegeneHns ero sHayeHnsa (CM. Npumep HUxe).

Mpumep — Mepeuyncnumblii TUN faHHbIX
TYPE
TrafficJight: (Red. Amber. Green):
Painting_colors: (Red, Yellow, Green. Blue):- Blue:
ENDJTYPE
VAR
My_Traffic_light: Traffic_light:= Red:
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END_VAR
IF My_TrafficJight = TrafficJight*Amber THEN...// OK
IF My_TrafficJight = TrafficJightURed THEN... I/ OK
IF My_TrafficJight = Amber THEN...// OK — ngeHTudukaTop AmberyHukaneH
IF MyJTrafficJight = Red THEN...  OWVNBKA — ngeHTudukaTop Red He ABNAE T CA YHUKaNbHbIM

6A.4.2.2 Hnunanmsauns

HesiBHOe Hava/nlbHOE 3HaYeHVe NepeyncIMMoro Tna AaHHbIX — NepBblii UAEHTU(NKATOP B CBA3AHHOM
nepeyHe nepeyvnc/IeHuns.

lMonb3oBartesib MOXET UHULMaIM3MPOBATL TUM AaHHbLIX OnpefesieHHbIM Nob3oBaTenieM 3HayeHuem 13
nepeyHss NepeyvncanMbIX 3Ha4eHWn JaHHoro Tuna. Takas uHuymanusauns meeT npuopuTeT.

Kak nokasaHo B Ta6nuue 11 ans ANALOG_SIGNAL_RANGE. onpegeneHHoe nonb3oBaresieM Havaslb-
HOe 3HauyeHue nepeyncammoro Tuna faHHbIX — 3T0 NpucsoeHHoe 3HavyeHne UNIPOLAR_1_5V.

OnpefeneHHoe Mosib3oBaTenemM nprcBanmBaHWe HavyanbHOro 3HauyeHus TUna faHHbIX ABAAETCH CBOM-
cTBOM B Tabnuue 11.

6.4.4.3 Tun gaHHbIX C UMEHOBaHHbLIMU 3HAYEHUAMMU

6.4.4.3.1 OO6LWNe NONOXEHNSs

CBs3aHHbIM C NEPeYNC/IMMbIM TUMOM AaHHbIX, TAe Nepeynciumbie NAeHTUUKaToOpPbl He 3afaHbl Nosib-
30BaTenieM. SIBSAETCA NepeyncIUMbIi TN AaHHbIX C MIMEHOBaHHbIMU 3HavyeHusiMu. O6bABNEHNE onpeaenseT
TUN AAHHbIX N NpUCBaVBaeT 3HAYEeHUsI UMEHOBaHHbIX NePEeMEHHbIX, Kak nokasaHo B Tabnuue 11.

O61bABAEHNE UMEHOBAHHbIX 3HAYEHWI He orpaHnyMBaeT Ananas3oH 3HauyeHuii NepemMeHHbIX 3Toro Tvna,

TO eCTb nepemeHHoﬁ MoryT ObITb NPUCBOEHbI APpYrne KOHCTaHTbl, W1 3Ha4YeHNne MOXET onpeaenAaTbCA Bbl-
YncneHmem.

[na obecnevyeHns YHUKa/IbHON naeHTUmkaLmm npm NCNob30BaHNN B KOHKPETHOM KOHTEKCTE, MEHO-
BaHHblE 3HAYEHUS MOTYT YTOUYHATLCA NpPerKCOM, COCTOSALLMM U3 MMEHU acCOLUMPOBAHHOIO TUNa AaHHbIX U
CUMBO/IA HOMEpa «#». aHa/IOTMYHO TUNN3UPOBAHHBLIM NNTEpanam.

B nepeyHe 06bsBNEHWST MpeUKCbl HE UCMOMb3YTCA. MNMPOUCXOAUT OWNGKa, ecnn B Nepeyvncimmom
nutepasie HeLOCTAaTOYHO MHbOPMaLUN ANA OAHO3HAYHOIO onpeaesieHns ero 3HavyeHus (CMm. npumep).

Mpumep — Tun faHHbIX C UMEHOBAHHbIMY 3HAYEHUAMMN
TYPE

TrafficJight: INT (Red:= L. Amber := 2. Green:= 3):= Green;

Painting_colors: INT (Red:- 1, Yellow:= 2. Green:= 3. Blue:= 4):= Blue;

ENDJTYPE

VAR
MyJTrafficJight: TrafficJight;
END_VAR

My_TrafficJight:= 27;// NMpucBanBaHne KOHCTaHThI IF
My_TrafficJight =Amber THEN ../l MpucBanBaHne BblpaxeHns

/INpumeyaHne — 3T O HEBO3MOXHO ANA NepevyncnmmMbiX 3Ha4YeHn
My_TrafficJight:= TrafficJightttRed * 1;

IF My_Trafficdight = 123 THEN... /10K

IF My_TrafficJight = TrafficJight*Amber THEN... /10K

IF My_TrafficJight = TrafficJightttRed THEN... HOK

IF My_TrafficJight =Amber THEN... H OK — ngeHTudukaTop Amber
yHUKaneH

IF MyJTrafficJight = Red THEN... N OWWNBKA — ngeHTudunkaTop

Red He AaBnAeTCcA YHUKaNnbHbIM
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6.4.4.3.2 VHnumnanusaums

HesiBHOe 3HaYeHune AnsA Tuna AaHHbIX C UIMEHOBaHHbIMW 3HAYEHUSIMU — 3TO NEPBbIVi 3/1EMEHT AaHHbIX B
nepeyHe nepeuncneHns. B npusegeHHoMm Bbiwe npumepe ansa Trafficjight Takum anemeHToM siBnsieTca Red.

Monb3oBaTesib MOXET WMHWULMANM3NPOBaTb TUN [AaHHbIX ONPeAesieHHbIM M0/1b30BaTeNleM 3HaYeHUeM.
WNH1unanusauma He orpaHMunMBaeTC UMEHOBAHHbBIMW 3HAYEHNAMN — MOXET UCMO/b30BaThCA N060e 3Have-
HVe 13 gnanasoHa 6a30BoOro Tuna. Takas MHULManu3auns nMeeT NpuopuTeT.

B npumep, onpeaeneHHbIM NOb30BaTENIEM HayaslbHbIM 3HAYeHWeM nepeuncnvMmoro Tmna ans Traffic_
light aBnsieTca Green.

OnpegeneHHoe nosnb3oBaTesieM NpucBaviBaHWe HayasIbHOTO0 3HaYeHWsA Tuna AaHHbIX ABNSETCA CBOMN-
cTBOM B Tabnuue 11.

6.4.4.4 Tun-gnanasoH

6.4.4.4.1 O6wue NonoxeHus

[Leknapauvei Tuna-gnanasoHa onpefeneHo, YTo 3HaYeHne N60oro afeMeHTa AaHHbIX 3TOr0 Tna mMo-
XeT NPUHMMAaTb 3HAYeHUs MeXAy ykasaHHbIMU BEPXHUMU W HWKHUMUK npejenamMmun (BKNOUMTENbHO), Kak no-
KasaHo B Tabnuue 11.

Mpenens! B Tne-guanasoHe A0/KHbI ObITb MTepasiaMu UM KOHCTAHTHbIMY BbIPQXEHUAMM.

Mpumep —
TYPE

ANALOG_DATA: INT(-4095.. 4095):= 0;
END_TYPE

6.4.4.4.2 Nunymanusaumsa

HesiBHble HavaslbHble 3HAYeHWs1 ANA TUMNOB AaHHbLIX C AMana3oHOM — 3TO NEepBbIA (HWXHWUIA) Npegen
AvanasoHa.

Monb3oBaresib MOXeT UHULMAIU3MPOBaTh TUM AAHHbLIX ONpeAesieHHbIM No/b30BaTesIeM 3Ha4YeHneM u3
AnanasoHa. Takas nHuumanusauus umeeT NpuopuTeT.

Hanpumep, kak nokasaHo B npumepe, NnpueefeHHoOM B Tabnuue 11. HeaBHOE HavyaslbHOe 3HaveHue asne-
meHTOoB Tuna ANALOG_DATA paBHo -4095. B TO BPeMsi, Kak NMpu ABHON MHMUMAM3aunm, HesiBHoe HadasibHoe
3Ha4YeHne paBHO Hyso (kak 06BABEHO).

6.4.4.5 Tunbl faHHbIX — Maccusbl

6.4.4.5.1 O6LWWMe NoNoXeHnst

O61baBAeHVe TUNa faHHbIX — MaccuBa onpefensieT, YTo AO/HKHO ObiTb BblAEEHO AoCTaTOYHOE Konmye-
CTBO NMamsTn /151 KAX0ro 3/1eMeHTa 3Toro Tuna, Ytobbl XpaHUTb BCe faHHbIe, KOTOpPble MOTYT ObITb UHAEKCU-
poBaHbl yKasaHHbIM nogananasoHom (nogananasoHamu) MHAEKCOB, kak nokasaHo B Tabnuue 11.

MaccuB — 3TO COBOKYMHOCTb 3/1IEMEHTOB AaHHbIX O4MHAKOBOro Tuna. B kauecTse Tvna afiemeHTa Mac-
CvBa MOryT UCMNO/b30BaTLCA 3/IEMEHTAPHbIE 1 ONpefesieHHble Nonb3oBarenieM TUMbl faHHbIX, TUMbl PYHKL K-
OHa/lbHbIX 6/10KOB ¥ Knacchl. Ha AaHHY0 COBOKYMHOCTb 3/1eMEHTOB [laHHbIX CCbINATCA C MOMOLLbIO OAHOrO
unu 6osiee NHAEKCOB, 3aKNIOYEHHbIX B KBagpaTHble CKOOKV 1 pa3fenieHHbIX 3anaTeiMy. Ecnn 3HaueHne nHaek-
ca BbIXOAMT 3a npefesbl, ykazaHHble B 00bAB/IEHNN MacCMBa, BO3HUKAET OLIMOKa.

MpuMmeyaHne — [NA BbIMUCNSEMbIX VHAEKCOB Takasi OLMOKa MOXET ObiTb O6HapyeHa TO/bkOo BO BpEMS
BbIMO/IHEHVSA.

MakcrMManibHOe YMCNo UHAEKCOB MaccuBa, MakCUMaslbHbI pasmep MaccuBa U MakCMMasibHbI Anana-
30H 3HAYeHWn nHAeKca onpeaenstoTca paspaboTHNKOM.

Mpepens! B Anana3oHa UHAEKCA JOMKHbI ObITb IUTEpPasiaMmn NN KOHCTAHTHLIMU BbipaxeHusmu. Maccu-
Bbl NEPEMEHHOI AMHbI onpefeneHsl B 6.5.3.

B a3blke ST UHAEKC ABNSETCA BblpaXeHUeM, NMPOn3BOAALLNM 3HaYeHUe, COOTBETCTBYIOLLEE OAHOMY U3
noatunos pogosoro tuna ANYJNT.

dopma nHAEeKCoB B A3blke IL 1 rpadmnyeckmx Asbikax, onpeAenieHHbIX B pasgene 8. orpaHnyeHa oAHO-
3/1EMEHTHLIMU NEPEMEHHLIMU UMW LieNTbIMU TITEpaaMu.

Mpumep —

a) O6bsBNeHMe maccuBa
VAR TYANALOG_16: ARRAY [1..16] OFANALOG_DATA;

= [8(-4095), 8(4095)]; /l onpefeneHHble N0ONb30BATENEM HaYabHble 3HaYeHUs
END_VAR
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b) Mcnonb3oBaHWe NnepeMeHHbIX Maccuea B A3blke STMOXeT O6blTb CAEeAYOLWUM:
OUTARY[6.SYM]:= INARY[0] * INARY[7] — INARY][i] * %IW62.

6.4.4.5.2 WNHuumnanusaums

HesiBHOe HavasibHOEe 3HayYeHue Kaxgoro afeMeHTa MaccmBa — 3TO Havyas/lbHOe 3HayeHue, onpegeneH-
HOoe ANA T!na AaHHbIX 3/IEMEHTOB MaccuBa.

Monb3oBarteslb MOXET UHMLMAIN3MPOBaTb TUM MaccmBa 3HavyeHWeM, onpefesieHHbIM Mofb3oBaTenem.
Takaa nHuumanmsaumnsa umeeT NpuopuTeT.

OnpegeneHHoe Nonb3oBaTesIEM HavyaslbHOE 3Ha4YeHre MaccuBa HazHayaeTcs B (hOpMe Crnmcka, B KOTO-
pOM MOTYT MCNOJIb30BATbCA CKOOKM A1 0603HAYEHMSA NOBTOPEHUIA.

Bo BpemMsa UHWLMann3auum TUNOB AaHHbIX — MacCUBOB, CaMblii NpaBblii MIHAEKC MaccuBa U3MEHSieTCs
6biCTpee ocTasibHbIX NPV HaMoJIHEHWM MaccuBa U3 CNCKa HavaslbHbIX 3HAYEHWIA.

Mpumep — MHuMynanunsauma maccmsa
A: ARRAY[0..5] OF INT:=[2(1, 2, 3)]
3KBMBA/NIEHTHO NocnefoBaTeNbHOCT W nHuymnanusaumm 1, 2, 3, 1, 2, 3.

Ecnun uncno HavanbHbIX 3HAUYEHWUI, fJaHHbIX B MepeyHe nHuLManu3aummn npesbIlaeT Y1C0 BXOL40B Mac-
CuBa. NULIHME (CaMble NpaBble HayasibHble 3HaYeHUst ByayT OTOPOLLEHbI. ECIM YNCNO HaYasIbHbIX 3HAYEHUI
MeHbLLIe, YeM YMC/0 BXOAOB MaccuBa, OCTaBLUNECS BXO[bl Maccusa 6yayT 3ano/iHeHbl HEABHbIMU HaYaslbHbI-
MV 3HaYeHVUAMU 418 COOTBETCTBYIOLLEro TUNa AaHHbiX. B nobom cnydvae, nonb3osatesns OyAeT npegynpex-
[eH 06 3TOi cuTyauun Bo BpEMSA NOATOTOBKM NPOrpaMMbl A1 BbINOHEHUSI.

OnpefeneHHoe Mofb3oBaTeNemM nprcBamBaHue HavyanbHOro 3HauyeHust TUna AaHHbIX ABAAETCH CBOM-
cTBOM B Tabnmue 11.

6.4.4.6 CTpyKTYpPUpPOBAHHbIA TUN AAHHbIX

6.4.4.6.1 O6LwWMe NoNOXeHUs

O6bsBNEHNE CTPYKTYPUPOBAHHOTO TuNa faHHbiX (STRUCT) ykasbiBaeT, YTO 3TOT TUM AaHHbLIX COAEPXUT
COBOKYMHOCTb NOA3/1EMEMTOB ONpefesieHHbIX TUMOB, K KOTOPbIM MOXHO OCYLLEeCTBNATL AOCTYN nog onpeje-
NIEHHbIM UMEHeM, Kak nokasaHo B Tabnuue 11.

OneMeHT CTPYKTYPUPOBAHHOIO TNa AaHHbIX NpefcTaBnseTcs AByMsA wan 6onee naeHTudmkaTopamu,
pasfeneHHbIMU TOYKOW «.».

MepBblli MAeHTUdMKATOP NpeAcTaBnseT UMSA CTPYKTYPUPOBAHHOTO 3/IeMeHTa, a nocneayolime naeH-
TMPUKaTOPBLI NPEeLCTaBNAIT Nocnef0BaTe/IbHOCTb UMEH 3/IeMEHTOB A1 A0CTYNa K KOHKPETHOMY 3/1eMeHTY
AaHHbIX B CTPYKTYpe AaHHbIX.

B kauecTBe Tna afieMeHTa CTPYKTYpbl MOTYT MCMOJIb30BATLCA 3/1IEMEHTAPHbIE U OnpejesieHHble NoJib-
30BaresieM TUMbl JaHHbIX, TUMbl PYHKUMOHA/bHbIX 6/10KOB U Knacchbl.

Hanpumep, anemeHT Tvna aHHbiXANALOG_CHANNEL_CONFIGURATION. 06bsBeHHbI Tabnnue 11.
byget cogepxaTb noganeMeHT RANGE Ttuna ANALOG_SIGNAL_RANGE, noganemeHT MIN_SCALE Ttuna
ANALOG_DATA v noganemeHT MAX_SCALE tnna ANALOG_DATA.

MakcrumasnibHoe YMCNo 3/IEMEHTOB CTPYKTYPbl, MakCMMasibHOE KOIMYECTBO faHHbIX, KOTOPOE MOXET CO-
JepxXaTbCa B CTPYKType W MakcvMasibHOe YMCNO0 B/IOXKEHHbIX YPOBHEN ajgpecauun CTPYKTYPHOrO aflemeHTa
onpegenaoTcsa paspadboTUNKOM.

[lBe CTPYyKTYpMpPOBaHHbIX NEPEMEHHbIX ABNSAIOTCA COBMECTUMbIMU MO NPUCBaVBAHWIO, TO/TbKO €CMIN OHU
NMeloT 0OANHAKOBbIV TUM AAHHBIX.

Mpumep — O6GBLABNEHME Y UCNONb30BaHWE CTPYKTYPUPOBAHHOTIO TUNa JaHHbIX U CTPYKTYPUPOBAHHOM
nepemMeHHou.

a) ObbaBneHune CTPYKTYypMpOBaAaHHOIo Tuna gaHHbIX
TYPE

ANALOG_SIGNAL_RANGE: (BIPOLAR_10V,
UNIPOLAR_10V):
ANALOG_DATA: INT (-4095.. 4095);
ANALOG_CHANNEL_CONFIGURATION:
STRUCT

RANGE: ANALOG_SIGNAL_RANGE;

MIN_SCALE: ANALOG_DATA:

MAX_SCALE: ANALOG_DATA;
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END_STRUCT;
END_TYPE
b) O6bsBNEHNE CTPYKTYPUPOBAHHOI NepeMeHHOo’
VAR
MODULE_CONFIG:ANALOG_CHANNEL_CONFIGURATION;
MODULE_8_CONF: ARRAY[1..8] OF ANALOG_CHANNEL_CONFIGURATION;
END_VAR

c) icnonb3oBaHWe nepeMeHHbIX MaccuBa B A3bike ST:
MODULE_CONFIG.MIN_SCALE:=-2047;
MODULE_8_CONF[5].RANGE:= BIPOLARJOV.

6 4.4.6.2 NHnymanusaymsa

HesiBHble 3HAYE€HUSA KOMMNOHEHTOB CTPYKTYPbI J4ATCA UX MHANBUAYAIbHBIMW TUNAMMN AAHHbIX.

Monb3oBarteslb MOXET WHULMaIN3MPOBaTh KOMMOHEHTbI CTPYKTYPbl 3HAYEHUAMW, ONpefe/ieHHbIMU
nosb3oBarteneM. Takas UHMUManu3aums umeeT nNpuopuTeT.

lMonb3oBaTesib MOXET Takke WMHULMaNN3NpoBaTb paHee OonpefeneHHyk CTPYKTypy, MCNosfb3ys nepe-
YeHb MpUCBaMBaHWUA KOMNOHEHTAM CTPYKTYpbl. [JaHHas WHWLManu3auust uMmeeT 60see BbICOKWI NpUOPUTET,
YeM HesiBHas UHMLManM3aums v uHuumManusayms KOMMnoHEeHTOB.

Mpumep — NHnumanumsaumna cTpyKTypbl

a) O6bsABNEHNE C NHMUMaNU3aumneidl CTPYKTYPUPOBAHHOTO TUNa JaHHbIX
TYPE

ANALOG_SIGNAL_RANGE:

(BIPOLAR_10V,

UNIPOLAR_10V):~ UNIPOLAR_10V;
ANALOG_DATA: INT (-4095 ..4095);
ANALOG_CHANNEL_CONFIGURATION;

STRUCT
RANGE: ANALOG_SIGNAL_RANGE;
MIN_SCALE: ANALOG_DATA:= -4095;
MAX_SCALE: ANALOG_DATA:= -4096;
END_STRUCT;

ANALOG_8BI_CONFIGURATION:

ARRAY 11..8] OF ANALOG_CHANNEL_CONFIGURATION
= [8((RANGE:=BIPOLARJOV))];
END_TYPE

b) O6bsiBNeHne ¢ nHMUMann3ayneii CTPYKTYPUPOBAHHON NnepeMeHHOW
VAR

MODULE_CONFIG:ANALOG_CHANNEL_CONFIGURATION

= (RANGEBIPOLAR_10V. MIN_SCALE:= -1023);

MODULE_8_SMALL: ANALOG_8BI_CONFIGURATION

= [8 ((MIN_SCALE:= -2047. MAX_SCALE:= 2048))];
END_VAR

6.4.4.7 OTHOCUTENIbHOE MOMOXEHNE 3/IEMEHTOB CTPYKTYPUPOBAHHbIX TUMOB faHHbIX (AT)

6.4.4.7.1 O6WMe NooxXeHNs

MonoxeHnsa (agpeca) 3/1€EMEHTOB CTPYKTYPMPOBAHHOTO TUMa MOrYT 6biTb onpeAenieHbl OTHOCUTENIbHO
Hayasna CTPYKTypbl.

B 3ToM cnydyae, 3a UMEHEM KOMMOHEHTa 3TOl CTPYKTYpbl criefyeT kideBoe c/ioBo AT U OTHOCUTESb-
HbIl agpec.

O61bABNEHNE MOXET CofepXaTb pa3pbiBbl B PACNO/IOXEHUN NaMATH.

OTHOCHTENbHbIV agpec COCTOUT M3 CMMBOJIA NpoueHTa «%». onpefenntens 6uToBoro uan 6aiToBoro
agpeca. baiiToBblii agpec — 370 uUenblii imTepan 6e3 3Haka, 0603HavalLWmnii cMelleHne B 6aiTax. BUToBbIN
aipec cocTouT U3 cMelLLeHna B 6aiTax, crneayoLLero CUMBOa TOUKM «.» Y CMELLLeHNs B buTax, ABNSIOLWErocs

29



rFOCT P M3K 61131-3—2016

uenbim nuTepanom 6e3 3Haka B guanasoHe oT 0 Ao 7. B oTHOCMTeNnbHOM agpece He gonyckalTcsa npobesnb-
Hble CUMBO/IbI.

KOMMNOHEHTbI CTPYKTYPbI HE AO/MKHbI NMEepPeKpbiBaTbLCSA B PACMONOXEHUN NaMATH, 38 UCKITIOUYEHNEM CUTY-
aumn. korga B 06bsABAEHUN umeeTcs katoyeBoe cnoso OVERLAP.

MepekpbiTe CTPOK HAXOAUTCA BHE 06/1aCTV NPUMEHEHUA HAcTOosALWero cTaHaapTa.

MpumeyaHne — OTCHET BUTOBOrO CMELLEHUS HAYMHAETCS OT caMoro npasoro 6uTa c 0. OTcyeT 6UTOBOrO CMe-
LLEEHNS HAYMHAETCA OT HaYasa CTpyKTypbl ¢ O.

Mprmep — OTHOCUTeNbHbIE afpeca v NepekpbIThe B CTPYKTYpe

TYPE
Coml_data: STRUCT
head AT %B0: INT; M B nonoxexun 0
length AT %B2: USINT=26; //B nonoxeHun 2
flagl AT%X3.0: BOOL,; He nonoxeHun 3.0
end AT VoB25: BYTE; //B nonoxeHuun 25, ocTasnas paspbis

END_STRUCT,;

Com2_data: STRUCT OVERLAP

head AT voBO: INT; /1 B nonoxexuu 0

length AT %B2: USINT; // B nonoxeHun 2

flag2 AT vox3.3: BOOL; //B nonoxeHun 3.3

datal AT %B5: BYTE; //B nonoxeHuu 5, nepekpbiBaeTCcA

data2 AT %BS5: REAL; WB nonoxeHun oT 510 8

end AT %B19: BYTE; Uno agpecy 19, ocTasnas paspbls
END_STRUCT;

Com_data: STRUCT OVERLAP// C1 n C2 nepekpbiBaloTCs
C1 at voBO: Com1_data:
C2 at VoBO Com2_data:
ENOBSTRUCT;
END_TYPE

6.4.4.7.2 WNHuymnanusauyms

CTpYKTYpbl C MEPEeKPbITUEM HE MOTyT SIBHO MHULMaN3MpoBaThbCs.

6.4.4.8 MpsiMo npefcTaBneHHble KOMMOHEHTbI CTPYKTYPbl — Y4acTUYHO OnpejeneHHble C UCNo/b30Ba-
HUEM «*»

CrMBOA 3BE3[04KM «*» B Tabnmue 11 MOXeT MCnosib30BaTbCs, YTOObl 0603HAUYNTL elle He NOSHOCTbI0
onpegfeneHHble agpeca Ana NpsAMo npeAcTaB/ieHHbIX KOMMNOHEHTOB CTPYKTYpbI.

Mpumep — lMprcBanBaHve KOMMOHEHTOB CTPYKTYpPbI ELLE HE JIOKa/IM30BaHHbIM BXOAHLIM W BbIXOAHbLIM
nepemMeHHbIM.

TYPE
HW_COMP: STRUCT:
IN AT %T:BOOL,
VAL AT %/*; DWORD:
ouT AT %Q'": BOOL; OUT_VAR AT %Q"WORD:
ITNL_VAR: REAL,;//ew,e He nokanu3zosaH END_STRUCT;
ENDJTYPE

B cniyyae, koraa npsamo npefacTaB/ieHHbli KOMNOHEHT CTPYKTYpPbl UCNOMb3yeTCA A1 Ha3HaYeHUs pacno-
NIOXEHWS B 4acTy 06bsABEHNI NporpamMmsl, TUNa gyHKLMOHaNLHOro 6/10ka MK knacca, Ha Mecte npedmkca
pasMepa ¥ LiefIoro o 3HaKOM MOXET UCMOJIb30BaTbCsA 3BE3[04KA «*» A1 YKa3aHWs TOro, YTO NpsiMoe npej-
CTaB/IEHNe eLle He MOIHOCTbIO onpeaeneHo.
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Mcnosb3oBaHNe 3TOro CBOWCTBa TPeBYET, UTO6bI NOSIOXKEHNE CTPYKTYPUPOBAHHOW NepeMeHHOW, 06b-
SIBNIEHHOW TakMM 06pa3oM, 6bl/I0 NOSIHOCTLID ONpeAesieHo BHYTPU KOHCTpykumm VAR_CONFIG...END_VAR
KOHpurypaumm anaa Kaxaoro 3K3eMn/isipa OxXBaTbiBaloLWero Tmna.

lMepemeHHbIe Takoro Tuna He MoryT ncnonb3osaTbes B cekunsax VARINPUT. VAR_IN_OUT n VAR_TEMP.

OwunbKa BO3HMKAET, ecnu OTCYTCTBYeT Kakasd-imbo nonHas cneundukaums B KOHCTpyKuun VAR_
CONFIG...END_VAR ans kakoil-nmb6o HenosiHoi cneundukaLmn agpeca, BbIpaXeHHON CUMBOJIOM «*» B J10-
60M 3K3eMnisipe nporpaMmmbl UK (PyHKLMOHAIbHOTO 6/10Ka, KOTOPbI COAEPXUT Takne HenonHele cneundu-
Kaumu.

6.4.4.9 T1psAMO NOPOXAEHHBIA TUN AAHHbIX

6.4.4.9.1 O6wue NONOXeHUS

OnpegenexHble Nonb3oBaresieM TUMbl AAaHHbLIX MOTYT 6bITb NPSAMO MOPOXAEHbI U3 3/IEMEHTAPHOrO TUNa
[OaHHbIX WK onpejesieHHOro nosib3oBaresiemM Tuna AaHHbIX.

OT0 MOXeT 6bITb NCNO/IL30BAHO 415 onpeaeneHns cneunuyecknx 4as Tuna HavyanbHbIX 3HAYEHWA.

Mpumep — MNPAMO NOPOXAEHHbIA TN AaHHbIX
TYPE
myInt1123: INT:= 123;
myNewArrayType: ANALOG_16_INPUT_DATA :=[8(-1023), 8(1023)];
Com3_data: Com2_data:= (head.—3. length—40);
END_TYPE
R1: REAL- 1.0;
R2: R1;

6 4.4.9.2 NHnymanusauymsa

HesBHOe HayasibHOe 3HayeHune paBHO HavYa/IbHOMY 3Ha4YeHUIo TNa AaHHbIX, N3 KOTOPOro NOPOXAeH HO-
Bblli TUN. Monb30BaTe b MOXET MHULMAN3NPOBATbL TUN AaHHbIX ONPeAeieHHbIM No/b30BaTeNieM 3HaYeHNeM.
Takas Huumanvsaumsa umeeT npuopuTer.

OnpegeneHHoe nonb3oBaTesieM HayasibHOe 3HaYeHNe 3/IEMEHTOB CTPYKTYPbl MOXET 6bITb 06bAB/IEHO B
nepeyHe, 3aK/1l04EHHOM B CKOOKM 1 CneayoLyM 3a nAeHTUMKaTOPOM TUNa faHHbIX. 3NeMeHTbl, HayaslbHoe
3HaYyeHve KOTOPbIX He NMepeYnCcIEH0 B NepeyHe MHULManm3auum, UMeT HesBHble HadaslbHble 3HaYeHns, 06b-
SIBJIEHHbIE O/17 HUX B 06bsABNEHUN opuUrMHasbHOro Tnna AaHHbIX.

Mpvmep 1— Vcnonb3oBaHne onpeeneHHbIX Nob30BaTeNeM TUNOoB AaHHbIX

CyueTom 06bsiBneHnii ANALOG_16 INPUT_DATA B Tabnuue 11 n o6bsaBneHns VAR INS: ANALOG_16
INPUT_DATA; END_VAR nepemeHHble oT INS(1] go INS[16] MoryT ucnosnb3oBaThbCA Be3fe, rge MoryT UCnosb-
30BaTbCA NepemeHHble Tuna INT.

Mpumep 2

AHa/IONMYyHO, € y4eTOM 06baABneHns Com_data B Tabnuue 11 n. JononHWTENbHO, 06bsBNeHnsa VAR
telegram: Com_data; END_VAR nepemeHHas telegram.length moxeT ncnonb3oBaThCs Be3ge, rae MoxeT uc-
nonb3oBaTbcsa Tun USINT.

Mpumvep 3

3T0 NpaBuIo MOXeT MPUMEHSITbCSA PEKYPCUBHO:

CyueToM 06baABneHns ANALOG_16_ INPUT_CONFIGURATION. ANALOG_CHANNEL_CONFIGURATION wn
ANALOG_DATA B Tab6nuue 11 n o6bsnexHma VAR CONF: ANALOG_16_INPUT_CONFIGURATION; END_VAR ne-

pemeHHass CONF.CHANNEL[2].MIN_SCALE moxeT 1cnonb30oBaTbCA Be3e, rae MoXeT UCNOoNb30BaThCA TUN
INT.

6.4.4.10 Yxa3atesnu

6.4.4.10.1 O6bsABNEHMWE yKasaTens

YKka3aTeflb — 3TO NepemMeHHasi, KoTopas COLEPXMUT TONIbLKO CCbIIKY HA NEPEeMEHHYI0 UK Ha 3K3eMnasap
hyHKLMOHa/IbHOro 6/10Ka. Ykasatenb MoxeT umeTb 3HadeHne NULL, To eCTb OH He CCbIflaeTCs HU Ha YTo.

Ykazarenu o6bABNSAIOTCA 415 onpefeneHHbIX TUMOB AaHHbIX, UCMOoMb3ys KoyeBoe oo REF_TO un
CCbIJIOYHbIA TUM Aa@HHbIX — TWUN AAHHbLIX, HA KOTOPbI/ NPOU3BOAUTCA CCbI/IKA. CCbIIOYHBIA TUN AAHHBIX YXe
[OMKeH 6bITb onpefeneH. IM MoXeT ABNSATLCA 3/1eMEHTapHbIA TUN AaHHbIX UKW OnpeAeneHHbl Nob3oBa-
TenieM TUN JaHHbIX.

MpumeyaHne — Ykasarenm 6e3 NPUBA3KN K TUNY AaHHbIX BbIXOAAT 3a Npeae/ibl HAacTosLLero craHaapTa.
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Mpumvep 1
TYPE
TyArrayType: ARRAY[0..999] OF INT;
myRefArrType: REFJTO TyArrayType; // onpepfeneHve ykasaTens

myArrOfRefType:  ARRAY[0..12] OF myRefArrType;// onpefeneHne Maccmsa CCbI/IOK
ENDJTYPE

VAR
myArrayl: TyArrayType:
myRefArrl: myRefArrType; // onpefenexue ykasaTens
myArrOfRef: myArrOfRefType: /1 onpefenexHne maccuBa ykasaTenel
END_VAR

Ccbl/iKa JO/HKHA CCbINTaTbCA TOMIbKO Ha MepeMeHHbIe YKa3aHHOro CCbIJIOYHOTO TUMa AaHHbIX. YKasarenu
Ha NpsIMO NopoXaaeMble TUMbl faHHbIX 06pabaThIBAOTCS Kak NCeBAOHUMbI YKa3aTenei Ha 6a30BbIii TUM faH-
HbIX. MpsiMOe nopoXxAeHne MOXeT MPUMEHATLCA HECKO/IbKO pas.
Mpumep 2
TYPE
myArrTypel: ARRAY[0..999] OF INT;
myArrType2: myArrTypel;
myRefTypel: REFJTO myArrTypel;
myRefType2: REFIJTO myArrType2;
ENDJTYPE

myRefTypel n myRefType2 moryT ccbinaTbhcs Ha nepemeHHble Tuna ARRAY[0..999] OF INT 1 npousBoaHbIX
TWNOB AaHHbIX.

CCbINIOYHbIN TUN AaHHbIX yKasaTena MOXeT Takxe ABNATbCA TUNoOM beHKLU/IOHa]'IbHOFO 6710Kka unn Knac-
COM. YKasaTesib 6a30BOro TMna MoXeT Takke cCblslaTbCsA Ha 3K3eMNNApbl, NOPOXAEHHbIE U3 3TOrO TUNa AaH-
HbIX.

Mpumvep 3
CLASSF1... END_CLASS;
CLASS F2 EXTENDS F | ... END_CLASS;

TYPE
myRefFl:  REF_TOFI;
myRefF2: REF_TO F2;
ENDJTYPE

Yka3zatenu Tuna myRefFl moryT ccblnaTtbest Ha ak3emnasapbl knaccoB F1. F2 1 Ha Npon3BOAHbIE OT HUX
knaccol. OfHako ykasaTtenu tuna myRefF2 He MOryT ccbinaTbCa Ha 3k3eMnapsl kiacca F1, a MoryT cebinarb-
CA TOJIbKO Ha 3K3emnasApbl kKnacca F2 n npousBofHbIEe OT HEro, Tak Kak kiacc F1 MOXeT He noAJepXuBarb
MeTOo/ibl M NepeMeHHble pacluMpeHHoro Knacca F2.

6.4.4.10.2 WHuumanusauus ykasartenei

Ykaszatenu MoryT uHuymanusmposaTbcs 3HadeHnem NULL (HesiBHO) unm agpecom yxe 06bABAEHHbIX
nepemMeHHbIX, 3K3eMMNAPoB (hyHKLMOHaILHOTO 6/10Ka UK Kiacca.

Mpuvep —

FUNCTION_BLOCK F1... END_FUNCTION_BLOCK:
VAR

myint: INT;

myRefint:  REF_TO INT:= REF(myInt);

myFl: FI;

myRefFl; REF_TO F1:= REF(myF1);
ENDJ/AR
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6.4.4.10.3 Onepauuun c ykasatensamu

Onepatop REF() Bo3BpaljaeT ykasate/lb Ha 3afjlaHHYy0 NepemMeHHyo 1an ak3emnasp. CCbiIOYHBIM TU-
NMOM AaHHbIX BO3BPALLEHHOIO yKasaTesnsa SBASEeTCA TUN AaHHbIX 3afaHHOW nepemeHHol. MpumeHeHne one-
patopa REF() kK BpeMeHHO/ nepemMeHHoli (Hanpumep, nepemeHHbIM N6oi cekunm VAR_TEMP nnun no6bim
nepeMeHHbIM BHYTPY (DYHKLWIA) He paspeluaeTcs.

Yka3zarteslb MOXeT 6bITb MPUCBOEH APYrOMY yKa3aTesito, eC/IM €70 CCbINIOYHBIV TUM faHHbIX SKBUBA/IEHTEH
6a30BOMY TUMNY WU ABASETCH CCbIIOYHbIM TUNOM AAaHHbIX NPUCBOEHHOTO yKasaTens.

Ykaszarenu MoryT npucBavBaTbCsi napameTpam (yHKUUA, yHKUMOHaNbHbIX 6/10KOB U METOAO0B B Bbl-
30B€. EC/IN CCbINIOYHBIV TUM AaHHbIX NapaMeTpa aKBMBaSIEHTEH 6a30BOMY TUNY UK ABNSETCA 6a30BbIM TUMOM
CCbIJIOYHOTO TUMa AaHHbIX. CCbIIKM HE MOTYT UCMOJ/Ib30BaTbLCA KakK BXOAHbIE-BbIXOAHbIE NMepeMeHHble.

Ecnu ykasaTenb NpuUcBOeH yka3aTesno Takoro e Tuna AaHHblX, TO MOCMeAHWIA cCbinaeTcs Ha Ty Xe
camylo nepemeHHyto. B Takom cnyvyae, npsMO NOPOXAEHHbIA TUMN AaHHbIX paccMaTpMBaeTCsa Takke, Kak ero
6a30BblIli TUM.

Ecnu ykasaTenb npvcBamBaeTCs ykasaTeslo Ha Takoi Xe Tun (PyHKUMOHanbHOro 610ka nnu 6a3oBblit
TMN (PYHKLMOHA/IbHOTO 6/10Ka, TO 3aTem 3TOT yKa3aTe b yKa3blBaeT Ha TOT Xe caMblii 3K3eMNasp, HO ABNAETCA
BCE eLle CBA3aHHbIM CO CBOMM TUMNOM (PYHKLMOHANBLHOTO 6/10Kka, TO eCTb MOXET UCMN0/b30BaTh TO/bKO nepe-
MEHHbIE N MEeTOAbl CBOETr0 CCbIZIOYHOIO TUMNA AAHHbIX.

PasbiMeloBaHue ykasaTteneii ocyLecTBAAeTCs ABHO.

YKasaTefib pa3bIMEHOBbIBAETCA UCMO/Ib30BAHWEM NPEeALLIEeCTBYIOLIEr0 CUMBOMNA KPbILLKU «A».

Pa3biMeHOBaHHbIV yka3aTeslb MOXeT MCMOMb30BaTbCA Tak Xe. Kak NPAMO MCNoMb3yeTcs nepeMeHHas.
PasbiMeHoBaHHbI ykazaTenb Ha NULL siBnsieTcs ownOKOW.

MpumeyaHue 1— Bo3MoxHble NpoBepky ykasatesnein Ha NULL MOXeT Npon3BoAUTLCSA BO BPEMST KOMMASALMM,
CUCTEMOIA MOAAEPKKN BbINOTHEHUA NPOrPaMmbl UM NPUKIALHON NPOrPaMMOiA.

KoHcTpykums REF() 1 onepatop pasbiMEHOBaHUSA «/b» UCMOMb3YOTCA B rpadiMyecknx sasbikax npu onpe-
[leNIeHUn ornepaHoB.

MpumeuvaHne 2 — ApudmeTryeckve onepauyn € ykasatensiMnm He PeKOMEHAYIOTCS 1 He BXOAAT B 3afa4y Ha-
CTOSILLEro cTaHdapTa.
Mpumep 1
TYPE
S1: STRUCT
SCL1: INT;
SC2: REAL,;
END_STRUCT;
Al: ARRAY[1..99] OF INT;
END_TYPE
VAR
myS1: Sl;
myA1l:A1l;
myRefSh REF_TO S |.- REF(mySI);
myRefAl: REF_TOA1:= REF(myAl);
myRefint: REF_TO INT:- REF(myA1[1J);
END_VAR
myRefS1*.SC1:= myRefA1/T12]; // B gaHHOM cnyyae, 3T0 akBMBasieHTHO S1.SC1:=A1[12];
myRefint.- REF(A1[11]);
S1.SC1:= myReflnt"; //npucBanBaeT 3HaueHne nepemeHHoli AL|11] anemMmeHTy cTpykTypbl S1.SC1
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Mpumep 2
Ipadhnyeckoe npeacTaBneHne onepaTopos u3 npumepa 1

+o +
| MOVE |
————————————— [EN EMO |
myRefA1A[12] |IN 00T| myRefS1A _SCI
. +
[ . [ ] +
MOVE | | MOvE |
———————————— 1EH ENO| - |\ ENOJ
REF(A1111J3)— |IN OUT|;—— myRefint myRefIntA— |IN OUT]- SI1.SCI
------------ e
B Tabnmue 12 npvBefeHbl CBOMCTBA onepauuii ¢ ykasaTensMmu.
Tab6nunua 12— Onepauunu ¢ ykasarensmu
Homep OnucaHune Mpumep
O6bABEHNE
1 Il onpefenexHve Tmna ykasarens TYPE
myRefType: REF_TO INT;
END_TYPE
MpvicBanBaHmne 1 cpaBHeHME
2a MpuycsanBaHne ykasartens ykasaresno <yxasaresfib>:= <ykasare/ib>

myRefType 1:= myRefType2;

2b MpucBaviBaHWe ykasaTtens napameTpy dyHKLK, myFB (a:= myRefSl);
(hyHKLIMOHA/LHOTO B/1oka Wn MeToaa Tunbl gomkHb BbITb 3KBUBATIEHTHLIMI
2c CpasHeHune ¢ NULL IF myInt = NULL THEN ...

Co3paaHue CCblIku

3a REF(<nepeM6HHaa>) myRefAl := REF (AL);
MpegocTasnseT TMNM3MPOBAHHYIO CCbIIKY Ha MepemMeHHyto

3b BEP(<3ak3eMnnsap thyHKLMOHaIbHOro 610ka>) myRefFB1:= REF{myFB1)

MpefocTaBnsieT TUMM3NPOBAHHYIO CChUTKY Ha 3K3EMI/IsP
(hyHKLMOHANBEHOTO 6/10Ka WK Kracca

Pa3biveHoBaHue

4 <ykaszarenb>n myint:= TyAXe ([12];
MpepocTasnseT coaepKUMoe nepemMeHHON W Cofepxv-

MOe 3K3emMnapa, Ha KOTopble CCbU1aeTCsA NepemMeHHas yka-
3arend

6.5 NepemeHHble

6.5.1 O6bABNEHNE N MHULMANN3ALNA NEPEMEHHbIX

6.5.1.1 O6uwMe nonoxeHus

MepeMeHHble NPeAOCTaBNASIOT CPEACTBA NAEHTUDMKALUN 06 BEKTOB AAHHbIX, COAEPXKAHNE KOTOPbIX MO-
XeT U3MeHsITbCs. Hanpumep, AaHHble, CBA3aHHbIe C BXOAaMW, BbiIXoAamu WM NaMaTbio NporpammmnpyeMoro
KOHTposnepa.

B oT/Mume oT NuTepanoB, KOTOpPble SABASOTCA BHELWHMM MPeACTaBEHNEM AaHHbIX, NEePeMeEHHbIe MOryT
N3MEHSATbL CBOE 3HAUEHUE C TEYEHUEM BPEMEHU.
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6.5.1.2 O6bsiBNeHne
MepemeHHble 06BABMAAITCA BHYTPW OAHOW M3 CeKL A NepeMeHHbIX.
MepemeHHble MOXHO 06BbABAATL, UCMNOMb3YA:
- 3NeMeHTapHbIi TUM AAHHbIX: UK
- npeABapuTeNibHO OnpeaesneHHbI nonb3oBarenem Tun; um
- TUN ykasaTtens: unm
- NpsSIMO onpejesieHHbI Nonb3oBaTenem Tun.
B03MOXHbI cnegytoLuve Buabl NepeMeHHoi:
- O[HO3NEMEHTHas NepemMeHHas, To eCTb NepeMeHHas, TN KoTopoi Nn6o:
- 3/IeMEHTApPHbIA TUN AAHHBIX; UK
- onpefeneHHoe nosb3oBaTenieM nepeyncaieHne nn Tn-guanasoH, uam
- onpefeneHHbI Nonb3oBaTenieM TUM. MPOUCXOXAEHME KOTOPOro, onpejesiseMoe pekypcuBHO, Npo-
CNexuBaeTcs 40 3/IeMEHTAPHOro Tuna, Tuna nepeyncnerdns uam Tuna-guanasoHa:
- MHOroafieMeHTHasi NnepeMeHHas, To eCcTb NepemMeHHas, kotopas npeactasnset maccus ARRAY vnm
CcTpykTypy STRUCT;
- yKkasartenb, TO eCTb NEpPeMEHHYI0, KOTopas CCbIaeTCs Ha APYryro NepeMeHHYl WM 3K3eMnasp
PYHKUMOHaNbHOro 610ka.
O6bsBNEHNE NEPEMEHHON COCTOUT U3 CriefytoLnX 3/1EMEHTOB:
- Crnucka MMeH 06bSABNAEMbIX NEPEMEHHBIX:
- CYMBONA ABOETOUNA «:»;
- Tuna AaHHbIX C Heo653aTe IbHON MHULManu3auum, cneunduyHon 4Na pa3INyHbIX BULOB NEPEeMEHHbIX.

Mpumep —
TYPE
TyType: ARRAY [1..9] OF INT;// npeaBapnTensHO onpeesieHHbIn nob3oBaTenem Tun
ENDJTYPE

VAR
myVarl, myVarla: INT; /I dee nepemeHHble, NCNOMb3yS 3N1EMEHTapHbIA Tun
myVar2: TyType; W ncnonb3ys npefsapuTensHO onpejeseHHblid nob3oBaTeNneM Tun
myVar3: ARRAY [1..8] OF REAL; M ncnonb3ys NpsMo onpefeneHHblii nonb3oBaTeneMm Tun
END_VAR

6.5.1.3 NHnumanusauma nepemMmeHHbIX

HeAaBHbIM HauyaNbHbIM 3HaYEeHNEM NepeMeHHO (NepeMeHHbIX) ABNSAI0TCS:

1 HeABHOEe HayasbHOE 3HayeHue (3HaYeHWs) nexalimx B OCHOBE 3/IeMEeHTapHbIX TUMNOB AAaHHbIX, Kak
onpegeneHo B Tabnuue 10.

2 NULL, ecnv nepemeHHasn sABNSETCA yKasaTesieM.

3 OnpegeneHHoe nosb3oBaTeneM 3HayeHne (3HaueHus) Ha3HauYeHHOro Tuna AaHHbIX.

OT0 3HauyeHue haky/bTaTVBHO MOXET 6bITb OnpefeneHo UCNosib30BaHNMEM ornepaTtopa npucsansaHus
«:=» B onpegeneHnn Tuna TYPE, kak noka3aHo B Tabnuue 11.

4 Monb3oBartesieM 3HayeHne (3HaYeHns1) NepeMeHHOIA.

OT0 3HauyeHue haky/bTaTVBHO MOXET 6bITb OnpefeneHo UCNosib30BaHNMEM ornepaTtopa npucsanBaHus
«:=» B 00bABNEHUN NepeMeHHon VAR (cm. Tabnuuy 14).

OnpegeneHHoe nonb3oBaTesieM 3HavYeHne MOXeT ObITb MuTepasom (Hanpumep. -123.1.55. «abc») unm
KOHCT@HTHbIM BblpaXeHnem (Hanpumep. 12’'24).

HauanbHble 3Ha4YeHNss He MOryT 3afaBaTbCs B 06bsABNeHnsax VAR_EXTERNAL.

HayasibHble 3Ha4YeHUs MOryT Takke onpefeniaTbCsA C UCMOJb30BaHNEM OnpefensaemMoro 3K3eMnaspom
CBOWCTBA WHWLManusauuu, npegocrasnisemoro kKoHctpykuuneli VAR_CONFIG...END_VAR. Onpegensiemble
9K3eMNIAPOM HavaslbHble 3HAYeHUs Bcerja 3aMeLlaloT cneuududeckne AN TMna HavyasbHble 3HauYeHus.
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Tabnuua 13— OnpegeneHne nepemMeHHbIX

Howvep OrvicaHve Mprviep
1 IMNepemeHHas ane- VAR
MEHTaPHCKO Tuna MYBIT: BOOL:
JaHHbIX OKAY: STRING[10J;
VALVE_POS AT %QW?28: INT:
END_VAR
2 MNepemeHHas c onpe- VAR

[AeneHHbIM Nosb3oBa- myVAR: myType: END_VAR
TeneM TUNoM AaHHbIX

3 Maccus VAR
BITS: ARRAY10..7] OF BOOL;
TBT: ARRAY 11..2, 1..3] OF INT;

OUTAAT %QW6: ARRAY[0..9] OF INT;
END_VAR

4 Ykazaresib VAR
myRefint: REF_TO INT; END_VAR

Ta6nnua 14 — VHuumanusaums nepeMeHHbIX

Howvep OnmcaHvie Mpviep

1 MHununannsauna VAR
nepemeHHoO ¢ are- MYBIT: BOOL := 1:
A";;‘JSE’(””“" ™MOM — OKAY: STRING!10] := OK™;
VALVE_POS AT %QW28: INT:= 100:
END_VAR

2 WHmupanmsauma ne-  TYPE
peMeHHoli ¢ onpefe- myType: ...
NeHHbIM MONb30BATE- -\ b TvpE
JIEM TUMOM AaHHbIX -

VAR

myVAR: myType:= ...ll nHuynanmsaums
END_VAR

3 Maccvs VAR

BITS: ARRAY[0..7] OF BOOL
:=|1.1.0,0.0.1,0.0];

TBT: ARRAY [1..2, 1..3] OF INT
:=[9.8,3(10),6]:

OUTARY AT %QW6: ARRAY(0..9] OF

INT =110

END_VAR
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O6bsicHeHVe

PacnpegensieT 6uT namsTy I0rMHe-
cKoli nepemeHHoi MYBIT

Pacnpegensier navsitb Ans XxpaHe-
HUS CTPOKM C MaKCUMaUTbHOM o/n-
Holi 10 cMMBOJIOB

OnucaHvie nepemMeHHbIX C Nosib30Ba-
TENbCKNM TUMOM AaHHbIX

Onpegenexve NepeveHHoVi, siBnsio-
Lielics ykazatenem

ObbsicHeHVe

Pacnpegensier 61T namsTn oruye-
cKoli nepemeHHoli MYBIT ¢ Havasb-
HbIM 3HadeHvem oT 1. Pacnpegens-
€T namsATb A1 XPaHEeHWsi CTPOKM
C MaKcUMasibHOW [/IMHON AecsATy
C/MBO/10B

Mocrne  wHVUMarM3auMm  CTpoka
UMeeT [JIMHY 2 U COAEPXUT ABYX-
6aliToByt0 rocneAoBaTe/IbHoCTb
cumBoNoB «OK»  (mecATuuHble 79
1 75. COOTBETCTBEHHO), B MOPSAKE,
noaxoAsLLeM 4718 nevaty CUMBOSb-
HOIA CTPOKN

O6bsiB/IEHVE ONPEENEHHOTO NOJb-
30BaTesieM Tvna ¢ UHLmas3aupeit
1 6e3 UHLMaM3aLmm

OnucaHue ¢ NpeaBapuTesbHON UHU-
uvanusaumeli nepemMeHHoli ¢ onpe-
[leneHHbIM  NoMb30BaTesieM  TUMoM
JaHHbIX

PacnpenensieT 8 6UTOB NamsATy Ans
XPaHEHWS HaYauTbHbIX 3HaYeHWi
BITS[0]:= 1 BITS[1]:= 1....
BITS(6]:=0. BITS[7]:=0.
Pacnpepensiet uenbiii Mmaccus TBT

pasmepoM 2*3 ¢ Ha4as/lbHbIMU 3Ha-
YeHNAMU

TBT.1]:=9.

TBT[1.2]:=8,

TBT(1.3]:= 10. TBT[2.1]:= 10.
TBT[2.2]:= 10. TBT[2.3]:= 6.
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OkoHuaHve Tabnuupsl 14

Homep OnucaHue Mpumep O6GbsicHeHue
4 O6bsiBneHe n uHK- VAR CONSTANT KoHcTaHTa
urassaims KOH- Pl: REAL:= 3.141592: CUMBO/IMYECKasi KOHCTaHTa Pl
crant PI2: REAL:= 2.0P;
END_VAR
5 WHmupammsaums ¢ VAR Mcnonb3yeT KOHCTAaHTHOE Bblpake-
nmcnonb3oBaHnem PIx2: REAL:= 2.0 *3.1416: HVe
KOHCTAHTHBIX  BbIDA-  =\b \ /AR
YKEHW -
6 MHnupanusaums yka- VAR VH1LmanvsvpyeT nepemMeHHyo-yka-
3arens myRefint: REF_TO INT 3arenib myRefint ccbikoit Ha nepe-
= REF(myINT); MeHHyt0 myINT.
END_VAR

6.5.2 CeKumm nepemMeHHbIX

6.5.2.1 O6wume nonoxeHms

Kaxgaa geknapauus nporpaMmHoro komnoHeHnTta {POU), To ecTb (OYHKLMOHabHOrO 6/10Ka, hyHKLUM
Wn NporpaMMbl W. AONOSTHUTENIbHO, METOAa, HaYMHAeTCA YacTAMU OT HyNsl un 6onee 06bABNEHNI, KOTOpPble
onpeaensioT UMeHa, TUMbl (M. ec/im HeobxoanMo, hrU3nyeckoe Uan I0rMYecKoe pPacnosiokKeHne n MHULManu-
3aLMi0) NepeMeHHbIX, UCMOMb3yEMbIX B OPraHN3aLnoHHON eguHuLe.

YacTb geknapaumii nporpaMMHOro komnoHeHTa POU moxeT cogepxartb pasnvyHblie cekuun VAR. B 3a-
BYCUMMOCTM OT BMAA NporpaMmMHOro komnoHeHta POU.

MepeMeHHble MOTYT 06bABNATLCSA B pa3/INYHbIX TEKCTOBbIX KOHCTPYKLMAX VAR ... END_VAR, Bk/tovato-
Wwumx keanudgumkatopsl, Takue kak RETAIN nnn PUBLIC, npu HeobxogumocTu. KBanudmkaTopbl cekumin nepe-
MEHHbIX KpaTKo NpuBefeHbl Ha pUCyHke 7.

KniouyeBoe cfioBo Mcnonb3oBaHune nepemeHHon

Cekuyunn VAR: 3aBUCSALLME OT TUNA NPOrpamMmmMHoOro komnoHeHTa POU (doyHKLMSA, DYHKLMOHA/BbHBIA 610K, Npo-
rpamma) unm metoga

VAR BHYTpPEHHVE NO OTHOLLEHNIO K 06BbEKTY ((PYHKLMSA, PYHKLMOHA/BHBIA U T. 4.).

VARINPUT MpepocTaBneHHble N3BHE, HE MOANMULNPYIOTCA BHYTPYU 06bEKTa.

VAR_OUTPUT MpepoctaBnsemMbiXx 06bEKTOM /151 BHELUHUX OObEKTOB.

VAR_IN_OUT MpefocTaBNATCA BHELWHUMU 06BEKTAMU, MOTYT MOANMMULMPOBATLCA BHYTPU 06b-
eKTa. NpefocTaBATLCA 418 BHELWHErO 06beKTa.

VAR_EXTERNAL MpepocTtaBnsemsle KoHUrypauueii yepes VAR_GLOBAL.

VAR_GLOBAL O61bsiBNeHne rnobanbHON NEPEMEHHOA.

VARACCESS O61baBNeHe nNytn goctyna.

VAR_TEMP BpemeHHoe xpaHunuwe A8 nepemMeHHbIX B yHKLMOHasIbHbIX 6/10kax, MeTofjax u
nporpaMmax.

VAR_CONFIG Cneuundpmyeckas ana ak3emnaspa MHULNaIM3auna n HasHadeHue pacrnosioKeHus.

(END_VAR) 3akaHuyMBaeT onvcaHHble Bbilwe cekuun VAR.

PucyHok 7 — KntoueBble cioBa 06bABNEHNI NEpeEMEHHbIX (CBOAKa), mcT 1
Ksanudgukartopbl: MOTyT c/iefoBaTb 3a ONUCAHHbLIMY BbIlLE K/TOYEBLIMU C/1I0BaMU
RETAIN CoxpaHsiemble nepemMeHHble.

NON_RETAIN HecoxpaHsaeMble nepemMeHHble.
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PROTECTED JlocTyn TONbKO M3HYTPM COBCTBEHHOrO 06BEKTA U ero NMPOn3BOAHbLIX 06BHLEKTOB (He-
SIBHO).

PUBLIC PaspelueH foctyn n3 Bcex 06beKTOB.

PRIVATE [ocTyn ToNbKo M3 CO6CTBEHHO OObEKTA.

INTERNAL JocTyn TONbKO BHYTPW OAHOMO0 NPOCTPAHCTBA MMEH.

CONSTANT3* KoHcTaHTa (HensmeHsemMasn nepemeHHas).

MpumeyaHne — Vcrnonb3oBaHvie aHHbIX KIHOUYEBbIX C/I0B SIB/IIETCS CBOMCTBOM NPOrPaMMHOTO KOMIMOHEHTA U
3M1eMeHTa KOH(MrypaLum, B KOTOPOM OHU MCTIONb3YHOTCS.

a*oK3eMnNapbl YHKLMOHaIbHBIX 6/10KOB He 0O BSBAAIOTCS B CEKLMAX NMEPEMEHHbIX € kBamdmkaTtopom CONSTANT.
PucyHok 7, nuct 2

- VAR

MepemMeHHble, 06bsABNEHHbIe B cekumm VAR ... END_VAR coxpaHatoTcs OT O4HOrO Bbi30Ba Nporpammbl
nnu ak3emnaspa PyHKLMoHanbLHoro 610ka [0 Apyroro.

B npegenax dyyHKUWIA, NepeMeHHble, 06bSAB/IEHHbIE B 3TON CEKLUW, HE COXPAHSAIOTCA MeXAy Bbi3oBamu
OYHKLWIA.

- VAR_TEMP

B npepgenax nporpaMMHbIX KOMMOHEHT, NepeMeHHble MOTYT 06BABNATLCA TOMbKO cekumun VAR_TEMP...
END_VAR.

[na doyHkymii 1 metopoB kntoyeBble cnoBa VAR 1 VAR_TEMP 3kBMBaNIEHTHbI.

[aHHble nepemeHHble pacnpefensoTca U UHULNAIU3NPYIOTCA creunguyeckumm ans Tuna HesiBHbIMy
3HAYEHUAMN, N HE COXPAHAIOTCA MEX/y Bbl30BaMU.

- VARJINPUT, VAR_OUTPUT n VAR_IN_OUT

MepemeHHble, 06bABNEHHbIE B faHHbIX CEKUUAX, ABMAATCA hopManbHbIMKU napameTpamu yHKLWIA,
TUNOB PYHKLMOHA/bHbIX 6/10KOB Y1 METOLOB.

- VAR_GLOBAL u VAR_EXTERNAL

MepemeHHble, 06bsABNEHHbIE B cekumn VAR_GLOBAL, MOryT UCNo/b30BaTbCA B APYTrMX NPOrpaMMHbIX
KOMMOHEHTax, ec/ii OHU NOBTOPHO 06bsAB/EHbl Tam B cekumn VAR_EXTERNAL .

Ha pucyHke 8 nokasaHO ucnonb3osaHue kitouesbix cnos VAR_GLOBAL, VAR_EXTERNAL 1 CON-
STANT.

OGbABneHMe B anemenTe, O6basnenne OsnemenTe, ncnonb3ylouwem Paspoweno?
cojepxalem nepemeHyio nepemenHyo
VAR_GLOBAL X VAR_EXTERNAL CONSTANT X Ja
VAR_GLOBALX VAR_EXTERNAL X Oa
VAR_GLOBAL CONSTANT X VAR_EXTERNAL CONSTANT X la
VAR_GLOBAL CONSTANT X VAR_EXTERNAL X n

MpumeyaHne — Vicnonb3osaHve cekuymn VAR_EXTERNAL B cofepxallemcs a/ieMeHTe MOXET NpUBOAUTL
K HENnpeaBUAEHHOMY MOBEAEHM0. Hanpumep, Korga 3HaueHue BHELLHEN NEPEMEHHOV M3MEHSIETCA APYIMM COAEpXa-
LLMCS 3/IEMEHTOM B OZHOM Y TOM X€E COAEPKALLEMCS 3/IEMEHTE.

PucyHok 8 — cnonb3osaHne VAR_GLOBAL, VAR_EXTERNAL 1 CONSTANT (npasuia)

- VAR_ACCESS

[ocTyn K nepeMeHHbIM, 06bsBNEHHbIM B cekunun VAR_ACCESS. MoXeT Npon3BOANTLESA C UCMO/b30Ba-
HVWeM nyTu gocTyna, 3a4aHHOro B 06bABIEHNN.

- var_config

KoHcTpykuma VAR_CONFIG...END_VAR npefgoctaBnseT cpeAcTsa A/ HasHayeHus cneunduyeckoro
ONA 3K3emnasApa pasMelleHns CUMBOJIMYECKM NPeACcTaB/IEHHbIX NepeMeHHbIX, UCMOJb3ysa CUMBOJ «*» WA
ANA NPUCBOEHUS crneundmnyecknx aNs ak3eMnaspa HavyasbHbIX 3HAYEHWI CUMBOIMYECKU MPeLCTaB/IEHHbIM
nepemMeHHbIM, WX U 4NA TOro U AN APpYroro.
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6.5.2.2 O6nacTb geiicTBMSA 06BABNEHWIA

O6nacTb AeincTBua (gmanasoH NPYUMEHMMOCTK) Aeknapauuii, cogepxalnxcsa B pasgene geknapauuii,
ABNAETCA /I0KaNbHON ANA NPOrpamMMHbIX KOMMOHEHT, B KOTOPbIX AaHHbIA pasfen Aeknapaunii CoaepxuTcs.
To ecTb 06bSABNEHHbIE NEPEMEHHbIE He ByAYyT AOCTYMHbI ANA APYTUX MPOrPaMMHbIX KOMNOHEHTOB, 3a NCK/I0-
YeHMeM SBHbIX NapaMeTpoB, nepefaBaemblX Yepes NepeMeHHble, KOTOpble 06bAB/IEHbI KaK BXOAb! U BbIXObI
3TUX KOMMOHEHT.

VcknoueHnem 13 faHHOro npaswnia SBASAKTCA NepemMeHHble, 06bsABIEHHbIE Kak robanbHble. Takue
nepemMeHHble AOCTYNHbl A8 NPOrpamMMHbIX KOMMOHEHT TO/IbkOo yepe3 06bsBreHne VAR_EXTERNAL. Tun
nepemMeHHbIX, 06bsABNeHHbIX B 6710ke VAR_EXTERNAL. go/mkeH 6bITb cOrnacoBaH ¢ TUNOM, 06bSBNIEHHbIM B
6noke VAR_GLOBAL. cBfi3aHHbIX nporpamm, KoHdurypauum n pecypce.

OwwnbKa BO3HUKAET, eCc/n:

- Kakaf-nnbo nporpaMmmHas KOMMOHEHTa MbiTaeTCA M3MEHUTb 3HaYeHWe NOpPeMeHHON. koTopas 6blna
o6baBneHa ¢ ksanngukatopom CONSTANT nnu B cekunm VARINPUT,;

- nepemeHHas, o6bsBrieHHasa kak VAR_GLOBAL CONSTANT, B aneMeHTe KOHdurypauuu unu npo-
rpaMMHOM KOMMOHEHTe («CoAepXalleM 3/ieMeHTe») ucrnosnb3yetcs B 06bsaBneHun VAR_EXTERNAL (6e3 kBa-
nudpnkatopa CONSTANT) no60ro anemeHTa, cogepxallerocs B npegesax o0xBatbiBalOLLEro 3/ieMeHTa, Kak
nokKasaHo Huxe.

MakcMmasibHOe 4MCN0 NepeMeHHbIX, AOMYCTUMbIX B 6/10ke 06BbABIEHUS NepeMeHHbIX, onpejensercs
pa3paboTynKom.

6.5.3 lepemeHHble TUNa ARRAY nepeMeHHON ANNHbI

MaccnBbl NepeMeHHON A/IMHbI MOTYT UCNO/b30BaTbCA TO/bKO Kak:

- BXOfHble, BbIXOAHbIE UM BXOAHbIE-BbIXOAHbIE NEPEMEHHbIe (DYHKLUI U MEeTOA0B;

- BXO[Hble-BbIXO[HbIE NMepeMeHHble PYHKLNOHAbHBIX 6/10KOB.

Yucno pasmepHocTeli maccrea v hakTUyecknx 1 hopmasbHbIX NapameTpoB fO/MKHbI OblTb OAWHAKO-
BbIMU. OHW ONpeaensatoTCs, UCNOb3Ys CUMBOJT 3BE3A04KM Kak cneundukaLlmio HeonpegeneHHoro gnanasoHa
ONS rpaHuL, MHAekca.

MaccnBbl NepemMeHHOR ANNHbI NPefoCTaBAAIT nporpaMmMam, yHKUUAM, OYHKLMOHabHbIM 610Kam 1
mMeToAam CpefcTBa MCNob30BaTb MacCuBbl C pas/iMyHbIMK Anana3oHamn HAeKca.

[Lns paboTbl ¢ MaccvBaMu NnepeMeHHoW ANNHbI NPeAOoCTaBNATCA creytolme cTaHAapTHbIe yHKLUK
(cm. Tabnuuy 15).

Ta6nunua 15— MNepemenHble Tna ARRAY nepemeHHon o/iHbl

Homep OnmcaHvie Mpumeps!
1 [Jeknapaums c ncnonb3osaHnem * VAR_IN_OUT
ARRAY [*. * ] OF Tin AaHHbIX A ARRAY ['. *] OF INT:
END_VAR,;

CraHgapTHble doyHKumn LOWER_BOUND n UPPER_BOUND

2a pachmyeckoe npeacTasneHvie MMoNyunTb HUXKHIOK rpaHuULly Maccuea:
S —— +
! LOWER BOUND !
ARRAY —m I ARR | —— ANY INT
ANY_INT — ! DIM 1
_______________ 4

S — +
! UPPER_BOUND !
ARRAY --—-—- I ARR P ANY INT
ANY_INT----- I DIM !
S —— +
2b TekcToBOE NpeAcTas/eHve MonyunTb HUXKHIOK rpaHuLLy 2-ro nsmepeHus Maccusa A:

low2:= LOWER_BOUND (A. 2);
IMoyunTb BEPXHIOID FPaHKLy 2-ro U3MepeHust Maccrea A
np2:= UPPER_BOUND (A 2);
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Mpumep 1
Al: ARRAY[1..10] OF INT:= [10(1)];

A2: ARRAY[1..20. -2..2] OF INT:=[20(5(1])];
B COOTBETCTBUN C MHNLMaNU3aLmein maccrea, cM. €.4.4.5.2

LOWER_BOUND (AL, 1) — 1
UPPER_BOUND (A1, 1) - 10
LOWER_BOUND (A2. 1) - 1
UPPER_BOUND (A2. 1) 20
LOWER_BOUND (A2. 2) y )
UPPER_BOUND (A2, 2) - 2
LOWER_BOUND (A2, 0) — oLmbka
LOWER_BOUND (A2. 3) — olmbka

Mpumep 2 — CyMmmMumpoBaHue MaccrBoB
FUNCTION SUM: INT;
VAR_IN_OUTA: ARRAYT] OF INT; END_VAR;
VAR, sum2: DINT; END_VAR,;

sum2:= 0;

FOR i~ LOWER_BOUND(A, 1) TO UPPER_BOUND(A,1)
sum2:= sum2 +A[i]; END_FOR,;

SUM:=sum2; END_FUNCTION

/ISUM (A1) +10
H SUM (A2[2]) —5

Mpumep 3 — YMHOXeHVe maTpuy,
FUNCTION MATRIX_MUL
VARJINPUT
A: ARRAY C, *] OF INT;
B: ARRAYf, '] OFINT;
END_VAR;

VAR_OUTPUT C: ARRAY[’] OF INT; END_VAR;
VAR j, k, s: INT; END_VAR;

FOR /:= LOWER_BOUND(A, 1) TO UPPER_BOUND(A. 1)
FORj~ LOWER_BOUND(B, 2) TO UPPER_BOUND(B, 2)
si= 0
FORk:= LOWER_BOUND(A,2) TO UPPER_BOUND(A, 2)
s:=s +A[i,k] *B[K,j];
END__FOR;
Clijl:=s;
END_FOR;
END_FOR,;
END_FUNCTION
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// icnonb3oBaHue:

VAR
A: ARRAY [1..5, 1.3J OF INT;
B: ARRAY[1..3, 1.4JOF INT:
C: ARRAY[1..5, 1.4) OF INT:

END_VAR
MATRIX_MUL (A. B. C):

6.5.4 KOHCTaHTHble NepeMeHHble
KOHCTaHTHblE NepeMeHHble — 3TO NepeMeHHble, OnpefesieHHble B CeKUUN NepeMeHHbIX, KoTopas Cco-
aepxunt knoyesoe cnoBo CONSTANT. MNpumeHAOTCS npasuia, onpefeneHHble 418 BbIPaXKeHWA.
Mpvmep — KoHCT aHTHbIe NepeMeHHble
VAR CONSTANT
Pl: REAL~ 3.141592;
TwoPi: REAL:- 2.0'Pij;
END_VAR

6.5.5 MNpsAmMo npeAcTaB/ieHHble nepemMeHHble (%)

6.5.5.1 O6wue NoNoXeHns

Mpsmoe npeacTaBneHne OAHO3/IEMEHTHON NepemMeHHON obecneymBaeTcs crneunasibHbIM CUMBOJSIOM,
ChOpMUPOBaHHBIX KOHKaTeHauuWelh cneayowmnx afIeMeHToB:

- 3Hak npoueHTa «%»; u

- npecpukebl pacnonoxenns |. Q nam M; n

- npedumkc pasmepa X (Mm HUKakoro). B. W. D unu L; u

- 04HO nnK 6onee (CM. HXE Vepapxnuyeckyto agpecauuio) Lenbix 6e3 3Haka, pasfeNeHHbIX ToUKaMm «.».

Mpumep —
XMW1.7.9
%H012.6
%QL20

Pa3p360T‘H/IK onpegendaeT CoOOTBETCTBME MeXay NpAMbIM npeacTtaBieHnem HepeMEHHOIZ n Cbl/l3l4quKMM
Mnn Norn4ecknm pacnosioxXeHnem a,u,pecyemoﬁ eaVnHULUbI B NaMATU Ha BXOo4e WM Ha BbiXoge.

MpumeyaHue — Vcnonb3oBaHWe NPSMO NPEACTaBNEHHbIX NEPEMEHHbIX B Tenax oyHKUMIA, TUNOB (oyHKLMO-
HaJTbHbIX G/I0KOB, METOZOB U TUMOB MPOrPaMM OFPaHUYMBAET BO3MOXHOCTb MHOTOKPATHOTO MCTO/Ib30BaHMS! TUMOB AaH-
HbIX MPOrPaMMHbIX KOMMOHEHTOB. Hanpuvep, B cycTemMax NporpaMMypyeMbIx KOHTPOSIEPOB, rae manueckve BXOAb! 1
BbIXOZIbl VCTO/b3YHOTCS [151 PA3/IMYHBIX LIEMENA.

Mcnonb3oBaHne NpsiMo NpefcTaB/eHHbIX NEPEeMEHHbIX pa3peLleHo B Tene yHKLUiA, QyHKLMOHabHBIX
610Kax, nporpammax, MmeTogax 1 B KoOHpurypaumsax n pecypce.

B Tabnuue 16 npefcrtasieHbl CBOMCTBA NPSAMO NPefCTaB/EHHbIX NePEeMEHHbIX.

Mcnonb3oBaHne NpsAMOo NpefcTaBeHHbIX NEPEMEHHbIX B Tefle NPOrpaMMHbIX KOMNOHEHTOB U METOL0B
ABNSAETCA He PpeKOMeHyeMOoW (DYHKLMOHA/IbHOV BO3MOXHOCTbIO.

Ta6nunua 16— lNMpaAmo npeacTas/eHHble NepeMeHHbIe
Hovep Onmcarve Movvep ObbsicHeHvie

PacnonoxeHuve (npumeyaHue 1)

1 PacnonoxeHue Ha Bxoge 1 %IW215 BxogHoe croso 215
2 PacnonoxeHue Ha Bbixoge (6] %QB7 BbIxoaHoli 6aiit 7
3 Pacnonoxenve B namstu M %MD48 [BoitHoe cnoBo no agpecy navsATh 48
Pa3wvep
4a Pa3mep ogHoro 6aiita X %IX1 Tvn BXOOHbIX AaHHbIX BOOL
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OkoHuaHve Tabnumupbl 16

Howvep OwmcaHvie Mpvivep OGbsicHeHve
4b Paswmep ogHoro Gaiita OrcyTcTBYeT %d1 Tvin BXOAHbIX AaHHbIX BOOL
5 Pa3mep GaiiTa (8 61TOB) B %1B2 Tuvn BXxoAHbIX AaHHbIX BYTE
6 Pa3mep crnosa (16 61TOB) W %IW3 Tun BxoAHbIX AaHHbIX WORD
7 Paswmep gBoiiHoro crosa (32 6uta) D %ID4 Tun BXoAHbIX AaHHbIX DWORD
8 Pa3mep a/iMHHOro cnoBsa (64 6uta) L %IL5 Tun BxoAHbIX faHHbIX LWORD
Appecauma
9 MpocTan agpecaumns %aX1 %I1B0 OfvH ypoBeHb
10 Vepapxnyeckan agpecaumsi ¢ uc- %QX7.5 %QX7.5 OnpegeneHHast pa3paboTynkom, Hanpu-
MoSb30BaHNEM «.» %MWL7.9 Mep: ABa YpoBHs, AvanasoHsl 0..7; Tpu
YPOBHS, AnanasoHbl 1..16
n YacTnyHo onpegeneHHble nepemeHHble ¢ UCMo/b- %M’

30BaHMEM <«*» (NpYMeYaHue 2)

MpumeyaHne 1— HaumoHasbHbIE OpraHU3aLyy Mo CTaHAapPTV3aLMM MOryT Ny6anKoBaTb TabmLpl nepe-
BOZ0B 3TVX MpechrKcoB.

MpumeyaHne 2— [N NCNOML30BAHUA CUMBO/A 3BE3A0UKM «*» B 3TOMN Tabnmue TpedyeTcs Hasmume CBOi-
ctBa VAR_CONFIG 1 HaobopoT.

6 5.5.2 MNpsAMo npefcTaBneHHble NepeMeHHble — nepapxuyeckas agpecaumns

Korga npocTtoe npsimoe npefctasneHve (04HOr0 ypoBHSA) paclumpseTcs AONONHUTENbHLIMU LU POBbI-
MV NONSIMU, pasfefieHHbIMU TOYKaMu, OHO MHTEPNpeTUpyeTcs Kak mepapxvmyeckuini manyeckuii nam norv-
yeckuin agpec. Camoe neBoe nosne npegcTasfsieT BEPXHUI YPOBEHb Mepapxuv, YPOBEHb MOHMXAaeTcs Mpu
nepexofe Bnpaso.

Mprmep — Mepapxuyeckuii agpec

%IW2.5.7.1

Hanpumep, gaHHas nepemeHHast NpeAcTaBAseT NepBblii «kaHa» (CNOBO) CeAbMOro «MoAy/s» Ha ns-
TOM «CTennaxe» BTOPOW «LWMHbI BBOAA/BbIBOA» 3TOW CUMCTEMbl MpPOrpaMmmpyemoro koHTponnepa. Makcu-
MasibHOE YMC/I0 YPOBHE nepapxnyeckoli agpecauumn onpegenserca paspaboTymkom.

Vcnonb3oBaHne nepapxvyeckoin agpecauum (415 paspelleHuns 4ocTyna nporpamMmMbl U3 OAHOM CUCTEMBI
nporpaMM1pyemMoro KOHTpoJsisiepa K aHHbIM 4pyroro nporpaMMupyeMoro KOHTposiepa) cumtaeTca paclumpe-
HMeM f3blka, cneumnduyeckum 4aa paspabdoTyvka.

6.5.5.3 OO6bsABNEHME NPAMO NpeACcTaBeHHbIX NepeMeHHbIX (AT)

O6DBABNEHUIO NPSIMO NPeACTaB/EHHbIX MEPEMEHHbIX B COOTBETCTBUM C Tabnuuein 16 (Hanpumep. %IW6)
MOXET AiaBaTbCsA CUMBO/IMYECKOE VMS. UCMOMNb3YA KNoYeBOoe C/10BO AT.

MepemMeHHbIM C onpefeneHHbIMU NoNb3oBaTeneM Tunamy AaHHbiX (Hanpumep, MaccuBy) MOXET ObITb
Ha3HauyeH «abCoNTHbIV» agpec B namMaTh, ucnonb3ysa AT. PacnonoxeHue nepemMeHHoR onpeaenseTt Havasb-
HbI agpec namATn 1 He TpebyeT pasMepa, PaBHOrO UAW MpeBbllLAIOLLEro pasMep AaHHOro NPSAMOro npef-
cTaBneHus (To ecTb AONYCTUMbI NycTas NamsaTb U NEpPeKpbITUeE).

Mpumep — Vcnosb3oBaHve NpAMOro npeacTas/ieHns
VAR Vima v Tun gnsa exoga

INP_OAT YoQO BOOL;
AT %1B12: REAL,

PA_VARAT %IB200: PA_VALUE; Mms 1 onpegenexHblii nonsb3oBaTeneM Tun 4as pasMe-
LeHns Bxoda, HadymHas ¢ %1B200
OUTARYAT %QW6: ARRAYI[0..9] OF INT; Maccus 13 10 uenbix 4719 pa3MeLleHns B CMeXHbIX Bbl-
END_VAR XO[HbIX afipecax, HauymHas ¢ %QW6
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[lna Bcex BUAOB NepeMeHHbIX, onpefeneHHbiX B Tabnuue 13, aBHoe (onpegenieHHoe nonb3oBaTesnem)
pacrnonoxeHne B NamsATU MOXET OblTb 06BLABMEHO, UCNOJL3YS KIOYEBOE €NoBO AT B coyeTaHun ¢ nNpsmo
npeAcTaB/ieHHbIMU NepemMeHHbIMK (Hanpumep. %MW10).

Ecnn B OQHOM WM HECKOSIbKUX OOBSABMEHUSIX 3TO CBOMCTBO HE NOAAEPXMBAETCH, 3TO AO/IKHO ObITb
yKasaHo B fleknapaymumn cooTBeTCTBUA pa3paboTyumka.

MpumeyaHne — MHuupanmsaums BXOLOB cucTeMbl (Hanpumep, %IW10) onpefensietcs Pa3paboTunkom.

6 5.5.4 MNpsAMO npeAcTaB/ieHHble NepeMeHHble — YacTUYHO onpefesieHHbIe C UCMO/b30BaHNeM «*»

3anncb ¢ CMMBOJIOM 3BE3A0UKN «*» MOXET UCNO/b30BaThCA B HA3HAYEHUSIX afpeca BHYTpM NporpaMm u
TUNOB (PYHKUMOHANbHLIX G/I0KOB A1 0603HAYEHNS ELLE HE MOJSIHOCTHIO ONPEAENEHHOIO PACMONOXEHUS ANs
NPSIMO NpPeSCTaBNEHHbIX NEPEMEHHbIX.

Mpumep — HasHauaeT elle He pacnofoXeHHbIi BbIXOAHOM
6aliT nepemMeHHoli Tuna 6uToBoi cTpokn C2. ann-
VAR o s
HOW 16aiT.
C2AT %0': BYTE;
END_VAR

B cnyuae, korga npsAMo npejcTtasneHHas nepeMeHHas UCnosib3yeTcs A1 HasHayeHUs pacnosiokeHus
BHYTPEHHel NnepemMeHHON B YacT 06bsABMEHUS nporpammsbl, Tuna yHKUNoHanbLHoro 6,10ka, Ha mecte npe-
dhukca pasmepa 1 Leioro co 3HakoM MOXET UCMO0MNb30BaTbCs 3Be3404Ka «*» AN yKasaHus TOro, YTo npsMoe
npeAcTas/ieHne ele He NOJIHOCTbIO onpefesieHo.

lMepeMeHHble Takoro TMna He MOryT ucnosib3oBaTbes B cekumax VARINPUT n VAR_IN_OUT.

Mcnosb3oBaHWe 3TOr0 CBOWCTBa TPeBYET, UTO6bI NOSIOXKEHNE CTPYKTYPUPOBAHHOW NepeMeHHOW, 06b-
SIBNIEHHOW TakMM 06pa3omM, 6bl/I0 NOSIHOCTLID OonpeAesnieHo BHYTpW KoHcTpykuun VAR_CONFIG...END_VAR
KOHpUrypaumm 4aa Kaxaoro ak3emnaspa cofepxatiero tvna.

Owwnbka BO3HMKAET, ecnn OTCYTCTBYeT kakas-nnbo nonHas cneundukauma B KOHCTpyKumn VAR_
CONFIG...END_VAR ans kakoil-nm60o HeNosIHOM cneungukaLmn agpeca, BbIpaXeHHON CUMBOIOM «*» B J110-
60M ak3emnaspe nporpamMmmbl MV PYHKLNOHANBHOTO 6/10Ka, KOTOPbIA COAEPXMUT Takme HenosHble cneundu-
Kauuu.

6.5.6 CoxpaHsiemble nepemeHHble (RETAIN. NON_RETAIN)

6.5.6.1 O6wMme nonoxeHus

Korga anemeHT KoHdurypaumm (pecypc wam KoHMrypaums) «3anyckaetcs», Kak «Tensblii pectapT»
UK «XOJIOAHBIA pecTapT» B cOOTBETCTBMU ¢ MIK 61131-1. kaxaas nepemMeHHasi, CBA3aHHasi C 3/IEMEHTOM
KOHbUrypaummn n ee nporpaMmamu, MeeT 3HauyeHue, 3aBucsLLee 0T onepauumn 3anycka afiemeHTa KoHdury-
pauuy 1 06BbABNEHNA CBONCTB NEepPeMEHHON B YaCTN COXPaHeHWs.

CBolicTBa B YaCTW COXpaHeHWs MOryT 06bABNATL NEPEMEHHbIe, COAepXaLunecs B CEKUMUAX nepemMeH-
Hbix VARIJNPUT. VAR_OUTPUT u VAR yHKLMOHabHbIX 6/I0KOB 1 NpOrpaMmM, COXpaHAeMbIMU WM Heco-
XpaHsiemMbiMun. ncnonb3ys kesanudgukatopbl RETAIN or NON_RETAIN. npefactaBneHHble Ha pucyHke 7. Ac-
nosib30BaHNe 3TUX K/YEBbIX C/I0B HE0653aTeIbHO.

Ha pucyHke 9 nokasaH airopuTM Ha3HaYeHWs HayaslbHbIX 3HAYEHWU NepeMeHHbIM.

PricyHOK 9 — ANTOpUTM Ha3HAYeHWs HAYaNIbHOTO 3HAUEHNs nepemMeHHol (Npasuna)
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1 Ecnu TUn pectapTa — «Tensblii pectapT», kak onpegeneHo B MK 61131-1, To HaYasibHble 3HAYEHUS
BCEX NepeMeHHbIX B CeKLMn nepeMeHHbIX ¢ kBanudukatopom RETAIN 6yayT coXxpaHeHHbIMU 3HAYeHUSIMU.
[laHHble 3HaYeHNs — 3HaYeHUss NepemMeHHbIX B MOMEHT OCTAHOBKM pecypca Uamn KoHdurypaumm.

2 Ecnv Tun pectapta — «Tensblil pectapT», TO Hava/ibHble 3HaYeHNs BCEX NEPEMEHHbIX B CEKLUN nepe-
MeHHbIX ¢ kBanimpukatopom NON_RETAIN nHuMumnanusmpyrotcs.

3 Ecnu Tun pecTtapTa — «Tennblil pectapt», u kBanudukatopsl RETAIN 1 NON_RETAIN He oTcyTCTBY-
10T, TO HavaslbHble 3HaYeHNsA onpeaensaTca pa3paboTUNKOM.

4 Ecnu TN pectapta — «XOJI0[HbI/i pecTapT», HayaslbHble 3HAUYeHUsi NnepemMeHHbIX B cekuun VAR c
kBanmdgukatopamy RETAIN 1 NON_RETAIN MHULMaNN3NPYOTCS, Kak ONnMcaHo HUXe.

6.5.6.2 WHunumnanusaumsa

MepemMeHHble MHULMANU3NPYIOTCH, UCNOMb3YS OnpejeneHHble nonb3oBarteneM 3HayeHus, cneunduye-
cKve Ana nepeMeHHoA.

Ecnun HUKaKoro 3HaveHns 418 MHULMann3aumm nepeMeHHol SBHO He onpejesieHo, UCNosb3yeTcs onpe-
[JeneHHoe Nosb3oBaTesieM HavyanbHoe 3HadyeHne, cneumduyeckoe Ana nepemMmeHHol. Ecnu Huuero He onpege-
NeHo, ncnosb3yeTcs cneunduyeckoe 419 Tuna HeABHOE HavasibHOe 3HavyeHue, onpegenieHHoe B Tabnuue 10.

3aTeM NpUMeEHSAI0TCA cneayoLme npasuna:

- nepemeHHble, KOTopble NPeACTaB/IAIT BXOAbl CUCTEMbI NMPOrpaMMUpPyeMoro KOHTposI/iepa, Kak onpe-
fenerHo B MOK 61131-1, nHuymanusnpyotea cneundunyecknum ans paspaboTynka cnocobom;

- kBanudukatopbl RETAIN 1 NON_RETAIN MoryT ucnonb3oBatbCsl A/15 NePeMeHHbIX, 06bABNEHHbIX
B cTatnyecknx cekumnax VAR, VARINPUT. VAR_OUTPUT n VAR_GLOBAL, Ho He B cekuymn VAR_IN_OUT:

- paspelueHo ncnosnb3oBaHue ksanugurkatopos RETAIN n NON_RETAIN B 06b5BNEHMAX 3K3EMMIAPOB
hyHKLMOHaIbHOro 6/10ka, knacca v nporpaMmel. MoaTomy, BCce nepeMeHHble ob6pasla obpabaTbiBaloTCA Kak
RETAIN nnn NON_RETAIN. 3a uckitoueHuem cnegyoLero:

- nepemMeHHast iBHO 06bsBeHa, kak RETAIN nam NON_RETAIN B 06bsBAEHUN (DYHKLUNOHA/TBHOTO
6n10ka, knacca unu Tuna nporpammei;

- nepemMeHHas fiBAAeTCcA TUNOM PyHKLMOHaNbHOro 610Ka nan Knaccom. B aTom cnyyae npumeHsieTcs
Jeknapauns coxpaHeHus UCnob3yemoro Tuna yHKLMOoHabHOro 610ka unu knacca.

PaspelueHo ncnonb3osanune ksanugukatopos RETAIN n NON_RETAIN ans ak3emnaspos TUMNOB CTPYK-
TYPUPOBaHHbIX AaHHbIX. [03TOMY, BCe 3/IEMEHTbI CTPYKTYPbI, & TakKe BCe 3/1IEMEHTbI B/IOXEHHbIX CTPYKTYP
obpabaTbiBatoTcs kak RETAIN nnn NON_RETAIN.

Mpuvep —

VAR RETAIN
AT %QWS5: WORD:= 16UFFO0;
OUTARYAT %QW6: ARRAY[0..9J OF INT:=[10(1)];
BITS: ARRAY[0..7] OF BOOL:=[1,1,0,0,0,1,0,0];

END_VAR

VAR NONRETAIN
BITS: ARRAY[0..7] OF BOOL;
VALVE_POS AT %QW28: INT:= 100;
END_VAR

6.6 MporpaMMHble KOMNOHEeHTbl (POU)

6.6.1 O6Lwwune cBoiicTBA NMPOrPaAMMHbIX KOMMOHEHTOB

6.6.1.1 O6LMe nonoxeHus

MporpammHbIMK koMnoHeHTamu (POU), ycTaHOBMEHHbIMU B HACTOALEM CTaHAapTe, ABAATCA yHK-
uus. PYHKLMOHaNbHbI 6/10K, Knacc n nporpamma. ®yHKUNOHaIbHbIE 6/10KM U Knacckl MOTyT cogepXaTtb Me-
TOAbl.

Lns pocTrxeHna mMogynapusaumm u CTpYKTYpupoBaHUs NMporpaMmMHble KOMMNOHEHTbI COCTOSIT U3 YETKO
chopMyNMpOBaHHbIX YacTeil nporpammsbl. [porpaMMHble KOMMOHEHTbI UMEIOT onpeAesieHHbI uHTepdeiic ¢
BXOJaMu 1 BbIXOJaMN N MOXET Bbl3blBATbCA W BbINOMHATLCA MHOTO pas.

MpumeyaHue — YNOMsHYTbIA BbilLe NapaMeTpuyeckuii UHTepdieiic He coBnagaeT ¢ uHTepdpelicom, onpeae-
JIEHHbIM B pamMKax 06 bEKTHO-OPUEHTUPOBAHHOTO NOAXOAA.
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MporpamMmmHble KOMMNOHEHTbI U METOAbI MOTyT MOCTaBAATLCA pPas3paboTyMKOM WM MporpamMmmmnpoBaThbes
nosb3oBareniemM.
PaHee 06BbABNEHHbI NPOrpaMMHbIi KOMMNOHEHT MOXET WCMO/b30BaTbCA B 00BSABMEHWN APYrMX Npo-
rPamMMHbIX KOMMOHEHTOB, KaK Noka3aHo Ha puUCyHke 3.
PekypcrBHble BbIXObl MPOrPaMMHbIX KOMMOHEHTOB 1 METO/bl ONpeAesnaTCa pa3padboTyMKoM.
MakcumanbHoe 4MC/io NporpaMMHbIX KOMMOHEHTOB, METOA0B W 3K3eMMNIAPOB A/ [AaHHOro pecypca
onpegensieTcsa paspaboTyunkom.
6.6.1.2 [lpucsamnBaHue 1 BbipaxeHue
6.6.1.2.1 O6WMe NooxXeHns
FA3bIKOBbIE€ KOHCTPYKLMW NPUCBanBaHUS U BbIPXKEHUSI UCNOMb3YIOTCA B TEKCTOBBLIX U (HACTUYHO) rpadiu-
YeCKuX A3blKax.
6.6.1.2.2 lNpucsamsaHmne
MprcBavBaHne UCMoMb3yeTca 418 3anicu 3HaYeHUs nutepana, KOHCTaHTbl UK BbIPaXEHNA (CM. HUXe)
[Apyroii nepemMeHHO. laHHasi nepemMeHHas MOXeT 6bITb NepeMeHHOol N060ro Buaa, Hanpumep, BXOAHON nnn
BbIXOZHOV NepemMeHHol hyHKL MK, MeToaa, (DYHKLMOHaIbHOro 60ka M T. 4.
MepemMeHHble O4HOTO TUNa Bcerja MoryT npucsamBaTbCs. [ONOMHUTENIbHO MPUMEHAOTCA cnefyoune
npasuna:
- nepemeHHas um koHctaHta Tuna STRING nnm WSTRING MoOXeT 6bITb NPUCBOEHA ApPYroii nepemMeH-
Holi Tuna STRING unn WSTRING. cooTBeTCTBEHHO. ECnn ncxogHas ctpoka A/IMHHee, YeM LeneBas CTpoka,
pesynbTaT onpefenisaerTca peasim3aTopoMm:
- nepemMeHHas Tuna-guanasoHa MOXEeT UCNOo/b30BaTbCA Be3fe, rae MOXeT UCNO0Nb30BaTbCA NnepemMeH-
HasA 6a3oBoro Tuna. Ecnun 3HaveHve Tuna-guanasoHa BbIXOAUT 3a Npegesnbl yKasaHHbIX 3HauYeHWi, BO3HNKaeT
oLwnbka,;
- nepemMeHHas Mpou3BOAHOr0 TMNa MOXEeT WCMOMb30BaTLCA Be3fe, rge MOXeT UCMOo/b30BaTbCA nepe-
MeHHas ee 6a30BOro Tuna.
JlononHutenbHble npasuna 43 MaccMBOB MOTYT 6biTb ONpefAeneHbl pa3paboTymkoMm.
[Ons agantaumm TMna faHHbIX UCTOYHUKA K TUMY AaHHbIX afpecata MOXeT MCMofb30BaTbCsA HesiBHOe
Unu siBHOe npeobpasoBaHue Tuna:
a) B TEKCTOBON (hopMe (4acTMYHO NPUMEHUMOW U K rpadMyeckum si3bikaM) onepaTop npucBauBaHus
MOXeT 6bITb ClieyoLWnm:
«:= » KOTOPbIiA 03HAYa€eT, YTO 3HaYeHVe BbIPaXXEHNS B MPaBoii CTOPOHE ornepartopa 3anucbiBaeTcs B
nepeMeHHylo B 1eBOIi CTOPOHE oneparopa; uam
« => » KOTOpPbI/i 03HAYaeT, YTO 3HaYeHVe B NIEBOV CTOPOHE orneparTopa 3anncbiBaeTcs B NepeMeHHYo
B NpaBoii CTOPOHe oneparopa.
Oneparop «=>» UCNO/Mb3yeTCa TONbKO AN CNKCKa NapamMeTpoB Bbi30Ba MYHKLWIA, METOA0B, DYHKLN-
OHaslbHbIX 6/I0KOB MT.N. N TONbKO Ana nepedayn napametpa VAR_OUTPUT Ha3zag Bbi3biBaloLWweMy 0ObEKTY.

Mpumep —
A:=B +C/2;
Func (in1:=A, out2 =>x); A_structl:= B_Structl;

MpumeyaHne — lMpucsavBaHne onpeaesieHHbIX nosb3osaresiemM T1Nos AaHHbIX (STUCTURE. ARRAY) pac-
cmaTpuBaeTcs B Tabmvue 72;

b) B rpachuueckoin chopme:

npucBavBaHne nM306paxaeTca Kak IMHUA COeAMHEHWUA OT UCTOYHMKA K afpecaTy, B OCHOBHOM, c/eBa
HanpaBo. Hanpumep, OT Bbixoga yHKLMOHaNBLHOTO 6/10Ka K BXOAy (PyHKLMOHaNbHOro 610ka, unun ot rpadu-
YeCKOro «pacrosioXeHns» NepeMeHHol (KOHCTaHThbl) K BXody yHKLMKW, Wan OT BbiXxoga hyHKLUN K rpadunye-
CKOMY «pPacrnosioXeHN0» NepeMeHHON.

CraHpapTHas dyHkuma MOVE siBnseTcs ofHUM M3 rpadmueckux npeacTaBieHnii npucBavBaHus.

6.6.1.2.3 BblpaxeHue

BblpaxeHne — 3TO si3blKOBas KOHCTPYKLMA, KOToOpas COCTOUT U3 OnpefesieHHoN KoHdurypauuy one-
paHAoB (Takvx Kak nuTepasnsl, NepeMeHHble, BbI30Bbl (DYHKLMIA) 1 onepaTopos, (Takux kak +.-,*,/) n kotopas
NPOV3BOAUT OJHO 3Ha4YeHWe, KOTOPOoe MOXET OblTb MHOTO3HAUHbIM.

[na apgantauyuy TMNOB AaHHbIX ONepauun B BbIPaXEHUM MOXET UCMO/b30BaTbCSA HEABHOE WKW SBHOE
npeobpasoBaHue Tuna:
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a) B TEKCTOBOW ¢hopMe (a Takke Y4acTMYHO B rpadduyeckmnx siblkax), BblpaXeHne BblYUCAETCS B onpe-
[eneHHOM nopsajke, 3aBUCALLEM OT NPUOPUTETOB, 3a/10KEHHbIX B AA3bIKE.

Mpumep — ... B* C/ 2 *SIN(X)

b) B rpachuueckoli popme, BbipaXKeHne NokasbiBaeTCs Kak ceTb rpadnyecknx 6/10KoB (PyHKUMOHAIbHbIX
6710k0B, PYHKUMIA U T. N.). CBA3AHHBIX INHUAMU.
6.6.1.2.4 KOHCTaHTHOE BblpaxkeHue
KoHCTaHTHOe BblpaXeHne — 3TO A3blKkOBas KOHCTPYKLUS, COCTOAWAA U3 onpeAeseHHon KoMouHauum
onepaHaoB (Takmx Kak +,-,*) 1 NPON3BOANT OAHO 3HAYEHUE, KOTOPOE MOXET ObITb MHOTO3HAUYHBIM.
6.6.1.3 YacTuuHblil focTyn K nepeMeHHbIM Tuna ANYJ5IT
[na nepemeHHbIX TMnNa gaHHbix ANY_BIT (BYTE. WORD. DWORD, LWORD), yacTuuHbIii 4OCTyn K
6uTy, 6aliTy, CI0BY 1 ABOWHOMY C/IOBY NEePEMEHHO onpeaeneH B Tabnuue 17.
Lns agpecauuy 4acTu NepemMeHHoN NCMoMb3yTCa CUMBON «%» U NpedmKkec pasmepa, onpeaeneHHbIi
Kak 1 Ana nNpsMOo NpeAcTaBieHHbIX NepeMeHHbIX B Tabnuue 16 (X. B. W. D. L) ncnonb3yTcsa B coyeTaHun
uenbim Antepasiom (co 3HavyeHnem oT 0 4o max) Ana agpeca BHyTpY nepeMeHHol. Jlutepan 0 ykasbiBaeT Ha
caMyto MnajLyto 4acTb, max — Ha caMyto cTapLuyto yacTb. Mpedmke «%X» MoxeT thakyIbTaTUBHO UCNOS1b-
30BaTbCA Npu AOCTyne K butam.
Mpvmep — YacTwuyHbIii focTyn K nepemeHHbiM ANY_BIT
VAR
Bo: BOOL:
By: BYTE:
Wo: WORD:
Do: DWORD,;
Lo: LWORD:
END_VAR;
Bo:= By.%XO0; //6uT 0 nepemeHHo By
Bo:= By.7;// 6uT 7 nepemeHHOi By: %X ncnonb3yeTCsA N0 yMOMYAHMIO U MOXET ObITb OMyLLEH.
Bo:- L0.63// 6uT 63 nepemeHHoi Lo;
By:= Wo0.%B1;H6aliiT 1nepemeHHoi Wo:
By:= D0.%B3; /1 6a/iT 3 nepemeHHoii Do.

Ta6bnuuya 17— YactnuHbiidi 4OCTyn K nepeMeHHbIM Tuna ANY_BIT

Ho- Tim

Vep OrmcaHvie [RHHBX Mpuyvep v crHTakene (Mprviedavie 2>
Tvin AaHHbLIX — AOCTYN K mMyVAR_12.%X1: yourVARL.%W3;

la  BYTE —6uT VB2.9%X0 BOOL  of <ums_nepemeHHol>.%X0 [0 <uMs_nepemMBHHOW>.%X7
b  WORD — 6uT VW3.%X15 BOOL  OT <umsi_nBpemeHHO#>.%X0 A0 <uMs_NBpeMEHHOI>.%X15
lc  DWORD — 6ur BOOL  OT <umsi IBPEMEHHOI>.%X0 0 <MMSI_NBPEeMeHHOA>.%X31
1d LWORD — 6ut BOOL  oT <ums_nepemMeHHoii>.%X0 40 <uMS_/IBpeMEHHO>.%X63
2a  WORD — 6aiit VW4.%B0 BYTE  OT <umsi_nepemeHHO>.%BO [0 <ums_nepemeHHoin>.%B1
25  DWORD — 6aift BYTE  OT <umsi_nepeMeHHo>.%BO a0 <vMs_nepemeHHoii>.%B3
2c  LWORD — Gaift BYTE  OT <umsi_nepemeHHO>.%BO [0 <uMs_nepeMeHHoR>.%B7
3a  DWORD — crioBo WORD o1 <HMH_nepeMeHHO".%W0 a0 <HMH_nepeMeHt">.%W!1
3  LWORD — crioBo WORD ot <HMR_nepeMeHww>.%WO a0 cumsi“epemMeHHORA L 3

N

LWORD — gBoiiHoe coeo VL5.%D1 DWORD  oT <umMs_nepemMeHHo>.%00 A0 <uMsi_iepeMeHHo>.%01

Mpechuke focTyna K 6uTy %X MOXET GbITh ONYLLEH B COOTBETCTBUM € Tabmmueli 16, Hanpumep. By1.%X7 3kBu-
BaUleHTHO Byl1.7.

YacTuuHbIiA OCTYN He A0/MKEH UCTOMb30BATLCS C NPSIMO MPEACTaBEHHBIMU NEPEMEHHBIMU, Hanpumep, %1B10.
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6.6.1.4 T[lpenctasneHvie n npasuna Bbi3oBa
6.6.1.4.1 O6LWme NonoxeHns
BbI30B MCMoMb3yeTcsa AN1A BbINONHEHWA (DYHKLMKW, ak3emnaspa hyHKUMOHaNbHOro 610ka nnn metoga
dhyHKLMOHanbHOro 610ka nnu knacca. Kak nokasaHo Ha pucyHke 10. BbI30B MOXET ObiTb NpeAcTaBneH B Tek-
CTOBOW Unu rpacpmyeckoin hopme.
1 Tam. rge He 3afiaHbl BXOAHbIE MepeMeHHble CTaHAapTHbIX (MYHKUNIA, MPUMEHAIOTCA HesIBHble UMeHa
IN1. IN2.... B nopsigke cBepxy BHU3. Ecnv cTaHgapTHaa dyHKLMA nMeeT oAnH BXo4 6e3 nMeHun, npumeHsieTcs
HesBHOe umsa IN.
2 Ecnun kakas-nnb6o nepemeHHas VARINJIDUT kakoro-nn6o Bbi30oBa B NPOrpaMMHOM KOMMOHEHTe «He-
npasubHO OTOOpaxaeTcsa», BO3HMKAET owwunbka.
MepemenHas VAR_1IN_OUT «oTobpaxeHa npaBuibHO», echu:
- OHa rpadmyecky coeiMHeHa B 1eBOW YacTu; uUnn
- OHa npucBavBaeTCs ONepaTtopom «:=» B TEKCTOBOM BbI30Be, MepeMeHHON, 06bsABNeHHO (6e3 kBa-
nudmkaTtopa CONSTANT) B 6noke VARIN_OUT. VAR. VAR_TEMP. VAR_OUTPUT unn VAR_ EXTERNAL
cofiepxallero nporpaMMHOro KOMMOHEHTA WU «NpaBUbHO 0TO6paxeHHoM» B 61oke VAR_IN_OUT pgpyroro
cojiepxalllerocsi Bbi3osa.
3 «[MpaBWIbHO oTO6paxeHHas» {Kak nokasaHo B npasune Bbiwe) nepemeHHas VAR_IN_OUT Bbi3oBa
MOXeT
- rpadhmyecky cCoeMHATLCA B NPaBoii 4acTu; um
- npuceamBaTbCs, UCMOMb3Ysl ONepaTop «:=» B TEKCTOBOM OrnepaTtope npucBavBaHWsi NepemMeHHON,
06bsiIBNEeHHOI B 6510ke VAR. VAR_OUTPUT unn VAR_EXTERNAL cofepxaliero nporpaMMHOro KOMMNOHEHTa.
Ecnu Takoe coefuHeHvie 6yaeT NPMBOANUTL K HeonpeaeneHHOMY 3HaYeHWs NepeMeHHOW, CoeAMHEeHHO
Taknum 06pa3om, TO BO3HMKAET owwunbKa.
4 msa ak3emnnspa pyHKUMOHaNbHOTO 6/10ka MOXET MCNOMb30BaTbCsA Kak BXO[, eCn OHO 0ObSABMEHO
kKak VARINPUT. nnu kak VAR_IN_OUT.
OK3eMnNsAp MOXeT 6bITb UCNONb30BaH BHYTPW BbI3BAHHOTO 06bEKTa CreAytoLmMm 06pasom:
- ecnu oH 06baBneH kak VARINPUT, nepemeHHble (DYHKLMOHAIbHOr0 6/10ka MOTyT TO/TbKO YNTATbCS;
- ecnun oH ob6bsaeneH kak VAR_IN_OUT, nepemMeHHble (hYHKLMOHaNbHOIO 6/10ka MOryT untatbCcs U 3a-
NUCbIBATLCA. Y PYHKLMOHANbHBIA 610K MOXET Bbi3blBATHCS.
6.6.1.4.2 TeKCTOBbIE A3bIKM
CBoiicTBa TEKCTOBOIO Bbl30Ba onpeaensaTcs B Tabnuue 20. TEKCTOBbIV BbI30B COCTOUT U3 UMEHU Bbl-
3bIBAEMOro 06beKTa 1 nocneayoLero cnucka napameTpos.
B a3bike ST napameTpbl pasgensainTca 3anAaTbiMU, U 3TOT NepeyeHb OrpaHMYMBaeTcs cfieBa U crnpasa
cKobKamu.
MepeyeHb NapameTpoB BbI30Ba NpefocTaBnsAeT PakTU4eckne 3Ha4eHnss 1 MOXeT npuceamBaTb UX COOT-
BETCTBYIOLLMM MMeHaM (OPMasibHbIX MapamMeTpoB (EC/IM OHU UMEIDTCS):
- dopMasibHbIli BbI3OB
MepeyeHb NapameTpoB uMmeeT opmy Habopa onepaTopoB NpucBauBaHMs (DaKTUHECKMUX 3HAYEHWi
hopMasibHbIM napaMeTpam (nepeyHio hopmasibHbIX NapameTpoB), TO eCTb:
a) npvuceavBaHne 3Ha4YeHWin BXOAHbIM U BXOAHbIM-BbIXOAHBIM NepPeMeHHbIM, UCNO/b3Ys ONepaTop «:=»:

b) NpYcBavBaHUe 3Ha4yeHuli BbIXOAHLIM NEPEMEHHbIM, UCNO/b3Yysi ONepaTop «=>».

MepeyeHb hopMabHbIX NapaMeTPOB MOXET ObITb NOHLIM N HEMOMHBLIM. Kaxaas nepemMeHHas, KoTo-
poli B NepeyHe Ha Ha3HAYeHO 3HAYEHWNE, UMEET HayaslbHOe 3HaYeHNe, NPUCBOEHHOE B 06BbSB/IEHNN Bbl3BaH-
HOro 06bEeKTa UM HESABHOE 3HAYEeHVe COOTBETCTBYIOLLENO TUNa AaHHbIX.

Mopagok napameTpoB B NepeyHe He MMeeT 3HadyeHus. MoryT 1cnosib3oBaTbCa napaMeTpbl ynpaBieHus
BbinonHeHnem EN n ENO.

Mpumep 1
A:= LIMIT(EN:= COND. IN:= B, MN:=Q MX:= 5, ENO => TEMPL); // nonHblli NepeyeHb Napame TpoOB
A:- LIMIT(IN:= B, MX:- 5); M HenosHbIli nepeyeHb Nnapame TPOB

- HedpopmasnbHsbiii BbI30B

MepeyeHb NapaMeTpPoOB COAEPXMT TOYHO TaKoe YMCMOo napameTpoB, U TOYHO B TOM MOPSAKE U TeX xe
TUNOB JAaHHbIX, KaK 3a4aHo B onpeaeneHun yHKLMKM, NCKIYas napameTpbl ynpasnieHns BbinosHeHnem EN
n ENO.
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Mpumep 2
A:= LIMIT(8, 0. 5);
[laHHbI BbI30B 3KBMBANIEHTEH NOSIHOMY BbI30BY B npumepe 1, Ho 6e3 napameTpos EN 1 ENO.

6.6.1.4.3 [padhmueckre A3bIku

B rpadhmuecknx A3blkax BbI30B DYHKLMIA NpeacTaBnseTca B BUAe rpaduyeckux 6/10K0B B COOTBETCTBUN
CO cneayoLmmmn npasunamm:

1 Bce 610Kn — NPAMOYro/ibHbIE.

2 Pasmep 1 nponopuumn 6510ka MOryT U3MEHATLCA B 3aBUCMMOCTM OT YMc/ia BXOAOB U ApYroi, nokasbl-
BaeMOi MHchopmaLuu.

3 HanpaBneHne o6paboTkn 6/10Kka — cnesa Hanpaso (BXOAHbIE NapamMeTpbl B /1IEBOI CTOPOHE U BbIXOS-
Hble napameTpbl — B NPaBOWA).

4 VIMSA UM CMBOS BbI3bIBAEMOr0 06bEKTA, Kak OMMCAHO HUXe, PacnosIOKEeHO BHYTPY 6/10ka.

5 MNpeaycMOTPEHO MECTO A1 BXOAHbIX W BbIXOAHbLIX NEepPeMEHHbIX, NOSBAAILMXCA Ha /1eBOV 1 NpaBoii
CTOpOHax 6/10ka, COOTBETCTBEHHO.

6 MoryT ncnonb3oBaTtbCca A0MNoNHNTeNbHbIE BXoAHasA EN 1 BbixogHaa ENO nepemMeHHble. Ecnv oHK npu-
CYTCTBYIOT. TO MOKa3bIBalOTCA B CaMOii BEpXHel no3uuum crieea n cnpasa oT 6/10ka, COOTBETCTBEHHO.

7 Pe3ynbTaT (hyHKUMM NOKa3biBAeTCH B BEPXHEN Mo3uvumu C npaBoii CTOPOHbI 6510Kka, Kpome cnyyas,
Korga npucyTcTByeT BbIXxOAHOW napametp ENO. B aToM cnyyae pesynbTar yHKLMKM MOKasbiBaeTcs B NO3N-
uvn. cnegyoweli 3a BbIXoAHbIM napameTpom ENO. Tak kak MMA BbI3BAHHOrO 06bekTa caMO UCno/b3yeTcs
[ANA NpYCBaMBaHWA CBOETO BbIXOLHOTO 3HAYEHUS, HUKAKMX UMEH BbIXOAHbIX NEPEMEHHbIX He NoKa3blBaeTcs B
npasoii cToOpoHe 610Ka ANs pesynbTara PyHKLUK.

8 CoefvHeHns napameTpoB (BkItOYas pesynbTar QPyHKLMM) NOKa3bIBATCA IMHUAMN Nepejayn curHa-
N0B.

9 OTpu1uUaHne NorMYeckoro cMrHana nokasbiBaeTcsi NOMeLLeHneM CBETIOr0 KpyXka B6/1M3n 0T nepeceuve-
HWS1 BXOAHOW U BbIXOAHON NUHMM € 6510kOM. B Habope cMBOOB 3TO MOXET ObITb NpeAcTaBneHo BykBoW «Ox»
BEPXHEro perncrpa, kak nokasaHo B Tabnuue 20. OTpuuaHue BbINOMHAETCA 3a npejesnamu NporpaMmHOro
KOMMOHEeHTa.

10 Bce Bxofpl 1 BbIXoApl (BkIoYasa pesynbtar yHKLMK) rpaduyeckn npeacTaBieHHbIX PyHKUniA npea-
CTaBNAOTCA OAHOW NMHUEN C COOTBETCTBYHOLLEN CTOPOHbI 6/10Ka, AaXe KOorja 3/1eMeHT AaHHbIX SABNSeTCs
MHOr03/1eMEHTHOIN NepeMeHHOiA.

PesynbTathl u Bbixogbl (VAR_OUTPUT) MOryT coeAnHATLCA C NEPEMEHHOI, NCMOMb3yeMON Kak BXOAHas
nepemeHHas K ApyruM BbiI30BaM, WM MOryT ocTaBaTbCa 6€3 coeVHEHUS.

Mpadvueckuin npuivep (5136 FBD) TexcToBbIA MPUMEP (136K ST) O6bsiCHeHVe
a) A:=ADD(B.C.D); // doyHkuma w1 HedpopMasibHbIii nepeyeHb napame-
L Sabensasnielaliny A:= B+ C +D; // onepatopsl Tpos
| ADD | (B.C.D)
B—-| |—A
C— | |
D---1 |
e
b A= SHL(IN:= B. N:= C); ViveHa thopMasibHbIX MapameTpos
F e + IN. N
| SHL
B-----1IN |—A
C— IN |
T +
(0] A= SHL( ViMeHa dpopmasibHbIX  NapameTpoB
F oo -+ EN:= ENABLE. Mcnonb3oBaHne BXOAHOIO napame-
. EN v oTpuuaHmsa BbIXOAHOTO na-
I SHL | IN-=B. Tpa
ENABLE— [EN ENO]O-NO_ERR N=C. pameTpa ENO
B— 1IN |—A NOT ENO => NO_ERR);
C— IN |
4 o +



FOCT P M3K 61131-3—2016

Fpaduuecknii npumep (s3blk FBD) TekcToBbIi npumep (a3bik ST) O6bAcCHeHNe
) A= INC(V:=X): OnpepeneHHas nonb3oBaresieMm
€ e + doyHKUms INC
I INC | VMimeHa chopmasibHbIX napameTpos V
I—A ona
X"LV ------- Vl--X VARJIN.OUT

PucyHok 10 — dopmasibHoe 1 HedhopMasibHOE NpeAcTas/ieHne Bbi3osBa
(npumepsl), nuct 1

B npvmepe nokasbiBaeTcsa rpacduyeckoe 1 TEKCTOBOE NpeAcTaB/ieHne Bbi30Ba, BK/IOYas BbI30B CTaH-
papTHoii chyHkuum (ADD) 6e3 onpefeneHHbIX MMeH (hopMasbHbIX NapaMeTpoB; BbI30B CTaHAAPTHON hyHK-
uum (SHL) ¢ onpeseneHHbIMU UMeHaMn hopMasibHbIX NapamMeTpoB; BbI30B 3TON Xe (YHKLMM C UCMOMb30-
BaHMeM BxogHoro napametpa EN un BbixogHoro napameTtpa ENO c oTpuuaHuem; u Bbi30B onpeaeneHHo
nonb3osartenem yHkuuu (INC) ¢ onpefeneHHbIMY uMmeHamyn hopMasibHbIX NapameTpos.

PucyHok 10

6.6.1.5 YnpasneHve BbinonHeHnem (EN. ENO)

Kak nokaszaHo B Tabnuue 18, gononHutesnbHas norunyeckas BxogHas nepemMeHHas EN (PaspelwwmnTb) u
[ononHUTeNbHasA normyeckas BoixogHan nepemerHas ENO (Pa3pelumnTb BbIXO4) MOTYT NpefocTaBiAaTbCA pas-
paboTuymMKoM Unv Nonb3oBaTesieM B COOTBETCTBMN C OO bSABNEHNEM.

VARJINPUT EN: BOOL:= 1; END_VAR
VAROUTPUT ENO; BOOL; END_VAR

Korga ncnosnb3yroTca aTh NepeMeHHble, BbINOIHEHNE onepaunii, onpefeneHHbIX NporpaMMHbIM KOMMO-
HEHTOM. KOHTPO/NMPYETCHA B COOTBETCTBUWN CO CNeAylowMu npasuiamu;

1 Ecnu 3HauveHne EN paBHo FALSE, To nporpamMmmHbIii KOMMOHEHT He ByAeT BbINOMHATLCA. Kpome Toro,
3HayeHne ENO byget yctaHoBneHo B FALSE. Pa3pa6oTumk nogpobHO onpegensieT nosefgeHve B 3TOM Cry-
yae, CM. NpUMepbl HNXe.

2 B npotuBHOM cnyvae, ecnu 3HavyeHne EN pasHo TRUE, 3HadyeHne ENO yctaHaBnvBaeTcs B TRUE, n
peanusaunsa NPorpamMmmMHOro KOMNoHeHTa 6yfeT BbINONHATLCA. MporpaMmHbIi KOMNOHEHT MOXET yCTaHaBN-
BaTb ENO B flornyeckoe sHavyeHme B COOTBETCTBUU C pesy/ibTaTamui BbINOSIHEHUS.

3 Ecnv BO BpeMS BbINOMHEHWS OAHOTO M3 NPOrpamMMHbIX KOMMNOHEHTOB BO3HMKAeT ownbKa, BbIXOogHasA
nepemeHHass ENO 3Toro nporpammHOro komnoHeHTta yctaHasnmeaeTcs B FALSE (0) cuctemoli nporpammmpo-
BaHHOrO KOHTpoO/1epa.

4 Ecnu BbixogHasa nepeMeHHas ENO yctaHoBneHa FALSE (0), 3HauyeHUss Bcex Apyrux BbIXOAHbIX nepe-
MeHHbIX (VAR_OUTPUT, VAR_IN_OUT u pe3ynbtaT hyHKLMKN) ONpeaenstoTcs pa3paboTymkom.

5 BxogHaa nepemMeHHas EN yctaHaBnuBaeTcs B (hakTnyeckoe 3HauyeHve TobKo BO BPeMS BbI30Ba Mpo-
rPaMMHOI0 KOMMOHEHTa.

6 BbixogHas nepemeHHasa ENO nepefaeTcsa TO/IbKO Kak BO BPEMS Bbl30Ba MPOrPaMMHOIO KOMMOHEHTA.

7 BbixogHaa nepemeHHas ENO ycTaHaBnnBaeTCcsA TO/IbKO BHYTPU NPOrpaMMHOro KOMNOHEHTA.

8 Vcnonb3oBaHue napameTpoB EN nan ENO B cpyHkunn REF() ana nonyveHus ykasatens Ha EN wnm
ENO aBnsietcsa OWn6KOIA.

B cnyuas, korga EN paBHO FALSE, MOXHO BbINOMHATL Apyrie AelicTBUA BMECTO HOPMasibHOro BbINOs-
HeHVa NPorpaMMHOro KOMMNoHeHTa. [laHHble feiicTBKA onpegensaTcs pa3paboTymkom. CM. NpUMepbl HUXE.

Mpumep 1— BHYTpeHHAA peanusauns
BxopgHas nepemeHHas EN oueHMBaeTCs BHY T PU NPOrpaMMHOro KOMMOHEHTA.

Ecnun EN paBHo FALSE To ENO ycTaHaBnnBaeTcs B False, U NporpaMMHblii KOMNOHEHT HeMeZ/1eHHO
3aBepLiaeT BbINOSIHEHWE WK BbINOHAET NOAMHOXECTBO onepauuili B 3aBUCUMOCTN O T cuTyauum.
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Bce 3ailaHHble BXO[HbIe U BXO[HbIe-BbIXOAHbLIE NapaMeTpbl OLEHNBAIOTCA U YCTaHaBIMBATCS B 9K-
3emnsipe NPOrpamMMHOT0 KOMMOHEHT A (3a UCK/TIoUEHNEM (OYHKLWIA). MpoBepsieTcs JOCTOBEPHOCTb BXOAHbIX-
BbIXOHbIX Napame TPOB.

Mpumep 2— BHeluHAs peanusaums

BxogHas nepemeHHas EN oueHuBaeTCs BHe nNporpaMMHOro kommnoHeHTa. Ecnn EN pasHo False, ToO
TONbKO NpoNCXoanT ycTaHoBka ENO B 3HaueHve False, 1 nporpaMMHbIi KOMNOHEHT He Bbi3blBaeTCs.

BXxofHble 1 BXOAHble-BbIXOAHbIE NapameTpbl He OLEeHMBaTCA U He yCTaHaBIMBalTCA B 3K3emnaape
nporpaMmMHOro KOMMoHeHTa. [loCTOBEPHOCT b BXOAHbIX-BbIXOAHbIX NMapameTpPOB He OLeHMBaeTCA.

BXO,D.HOVI napameTp EN He ycTaHaBnMBaeTCA BHE NPOrpamMMHOro KOMMOHeHTa OT/Ae/IbHO OT BbI30Ba.

Ha cnepytoLem pycyHKe 1 B npumepax UitocTpupyeTca UCMosib30BaHne NporpaMMHOro KOMMNOHEHTa ¢
napameTpamu EN n ENO 1 6e3 Hux:

Mpumep 3 — BHY TpeHHAA peann3auus
mylnst (EN:= cond, A:= vl. C~ v3, B=>v2. ENO=> X);
rae Teno aksemnspa PyHKUMOHasIbHOro 6/10ka mylnst HauMHae T BbINOSIHEHWE C NapamMeTpamMu
IF NOTEN THEN... // BbINO/IHSIE T NOAMHOXECTBO Onepawmii
//B 3aBMCMMOCTU OT cMTYyaumm
ENO:= 0; RETURN; ENDJF;
Mpumep 4 — BHeLwHaa peann3aums
IF cond THEN mylInst (A:= vl, C:=v3. S=>Vv2, ENO-> X)
ELSE X:= 0; ENDJF;

B Tabnuue 18 npuBeseHbl CBOMCTBA NPU BbI30BE NPOrpaMMHOro KOMNOHeHTa ¢ napameTpamu EN n ENO
n 6e3 HuX.

Ta6nuuya 18— YnpasneHue BbINOSHEHNEM rpadimyecku ¢ Ucrosnb3oBaHnem EN 1 ENO

Homep Onucanne & MNpumep b|
1 Wcnonb3osaHue 6e3 EN n ENO MokasaHo ansa doyHKUMK B A3blikax FBD n ST
e +
A-—| + | - Cc
B—-| |
B +

C:=ADD(IN1:=A. IN2:= B):

2 Vcnonb3oBaHue TosbKo EN MokazaHo ans cpyHKuMM B si3blkax FBD n ST
(6e3 ENO)
[ — +
ADD EN------- |EN |
A-—-—-| + 1---ee- C
B----- | |
+omemeeee .

C:= ADD(EN:=ADD_EN. IN1:= A, IN2:= B):
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OkoHuaHve Tabnumupbl 18

Homep Onucanne & MNpumep b|
3 Vcnonb3osaHue Tobko ENO MokasaHo Ans pyHKUMK B A3bikax FBD n ST
(6e3 EN)

to— @
| ENO! — ADD K

A— |+ 1-----C

B— 1 1
o .

C:= ADD(IN1:= A. IN2:= B. ENO =>ADD_OK);

4 Wcnonb3osaHre EN n ENO MokasaHo ansa dyHKuMK B izbikax FBD n ST
[ —— + |
| ADD EN | + | ADD OK |
+oeee | |- IEN ENO]|------ ( > +
| [ | 1
| A—-| 1—-C |
1 B---| I I
o + 1

C:= ADD(EN:=ADD_EN. IN1:= a. IN2:= IN2.
EN =>ADD_OK):
a>Pa3paboTuriK ykasbIBaET B KakOM U3 A3bIKOB NMOAAEPKMBAETCS CBOWCTBO, TO ECTb B peanim3aumy MOXET ObITb
3anpeLLeHo ncnonb3osaHve EN wmm ENO.
b>A3bIKM, BbIOpaHHbIE A/181 AEMOHCTPALMM CBOCTB BbILLE, AaHbl TO/BKO A4/18 NpuMepa.

6.6.1.6 [peo6pa3oBaHne TUMOB AAHHbIX

Mpeobpa3oBaHne TUNOB AaHHbIX UCNOJIb3yeTCsa AN HACTPONKU TUMOB AaHHbIX K UCMO/Ib30BAHUIO B Bbl-
paxeHnsaX. NpucBanBaHUSAX U Ha3HauYeHnM napaMmeTpos.

MpeacTaBneHne v nHTepnpeTaumsa nHopmMaumn, XpaHawencs B NnepemMeHHoN 3aBUCUT OT 06bABNEH-
HOro TMNa faHHbIX NepemeHHo. imeeTcs gBa criyvas, rae ncnosib3yetcs npeobpasoBaHve TUMNOB AaHHbIX.

- B npvcBavBaHMK 3HaYeHUS NepeMeHHOol ApYrovi NeEPeMEHHO C ApYrM TUNOM JaHHbIX.

3T0 NPUMEHUMO K onepartopam NpUCBaMBaHUS «:=» U «=>» U NpUCBaMBaHNN NePEeMEHHbIM, 0GbABNEH-
HbIM KaK napameTpbl, TO BXOAHbIM ¥ BbIXOAHbIM NepPeMeHHbIM (DYHKLUUA, PyHKLUMOHANbHbIX 6/10KOB, METOAOB
n nporpamm. Ha pucyHke 11 nokasaHbl NpaBuia NpeobpasoBaHUst UCXOAHOTO TUNA faHHbIX B LEeneBoi Tun
JaHHbIX;

Mpumep 1
A:-B; /I TpucBaviBaHVe NepeMeHHoiA
FB1 (x:=z, v=>W), /I MpuceBavBaHne napameTpam

- B BbipaxeHun (cm. 7.3.2 ans a3bika ST), COCTOALEM M3 ONepaTopoB, TaKUX Kak «+», N onepaHaos,
Taknx Kak mTeparsnbl 1 NepemMeHHbIe TaKkoro Xe Tuna AaHHbIX AN ApYrX TUNOB AaHHbIX.

Mpumep 2
... SQRT(B + (C * 1.5));// BolpaxeHue

- $IBHOe npeo6pasoBaHWe T1Na AaHHbIX BbINOHAETCA MCNOMb30BaHNeM yHKLUM Npeobpa3oBaHus.
- HesBHOe npeo6pasoBaHue Tna AaHHbIX UMEET crieAytoLLme npasuna NPUMEHEHNS:

1) 4O/IKHO COXPaHsSITb 3HAYEHME N TOYHOCTb TUMOB AAHHbIX;

2) MOXeT NPUMEHATLCS A5 TUNN3NPOBAHHBIX DYHKLWIA;

3) MOXeT NPUMEHSTLCS K NPUCBaMBAHUAM BblpaXeHU NepeMEHHbIM;
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Mpumep 3

myUDInt:- myUIntl *myUInt2;

[* YMHOXeHUe nveeT pesynbTaT Tuna UINT

KOTOpbIl 3aTemM HesiBHO NpeobpasyeTcs B Tun UDINT npu npucsaneaHum */
4) MOXeT NPUMEHATLCA K MpUcCBaMBaHU0 BXOAHOIO napameTpa;
5) MOXeT NPUMEHATLCA K NpYcBanBaHnio BXOAHOrO napameTpa;
6) He NpUMeHseTcA K NpucBanBaHUI0 BXOAHOrO-BbIXOAHOTO NapameTpa;

7) MOXET NPUMEHSTLCA Tak. YTO onepaHAbl ¥ pe3ynbTaTbl onepauun UM neperpyXeHHon thyHKLum
nosly4aeT OAMHAKOBbIM TUM AaHHbIX;

Mpumvep 4
myUDInt:= myUIntl *myUDInt2;

//myUIntl HesiBHO KOHBEPTUPYETCS B THN AaHHbIX UDINT, yMHOXEHME UMeeT pe3ynbTaT Tuna AaHHbIX
UDINT

8) npaBuna ANna HeTUNU3MPOBAHHLIX IUTEPasioB onpeensTcs pa3paboTUNKOM.

MpumMmeyaHne — [/ NpefoTBPALLEHNS HEONpPeaeneHHOCTel, Nob3oBaTelb MOXET UCMO/b30BaTb TUMU3KPO-
BaHHblE SiTepasibl.

Mpumep 5
IF myWord = NOT (0) THEN ...; /I HeonpegeneHHoe cpaBHeHve ¢ 16MAHF, 19*0001, 16UOOFFu T. 4.
IF myWord =NOT (WORDUO) T H E N // HeonpepeneHHoe cpaBHeHune ¢ 16UFFFF

Ha pucyHke 11 nokasaHbl fBa a/ibTEPHATMBHBLIX «ABHbIX» U «HEABHbLIX» NPE06pPa30BaHMA UCXO4HOr0
TNa AaHHbIX K LiesieBOMy TUMY JaHHbIX.
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VicxoZHbIli TN faHHbIX

-—

LREAL

REAL

LINT

OINT

SINT

ULINT

UDINT

UINT

USINT

LWORO

DWORD

WORD

BYTE

BOOL

LTIME

TIME

LOT

oT

LOATE

DATE

LTOD

TOD

WSTRING

STRING (MpumeyaHue)

WCHAR

CHAR (MpumevaHue)

PucyHok 11 — [Mpasuia npeobpaszoBaHyist TUMOB AaHHbIX — SBHbIE 1 HESIBHbIE (CBOAKA)

uensbli

6e3 3Haka

LieneBoii Tun gaHHbIX

6MTOBBIX

e e e e e

FOCT P M3K 61131-3—2016

faTta v Bpems

CUMBONbHBI
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O603HauYeHus:
— npeobpasoBaHue TUNa faHHbIX He TpedyeTcs;

— AaHHbIM CTaHAapPTOM He onpeaenieHbl ABHbIE U HEABHbIE npeo6pa308aHV|;| TUNOB AaHHbIX.
Peanmnsaupa MOXET nogaepkvsarb AONOMHUTE bHbIE npeoﬁpasosaHMﬂ TUNOB AaHHbIX, cneumcbquue ansa

paspaboTumka:
— HesiBHOe NpeobpasoBaHyie TUMOB AaHHbIX; OAHAKO AOMO/HUTE/BHO PaspeLLEHo SIBHOE Npeotpa3oBaHve TUMOB;

— sIBHOE MpeobpasoBaHve TUMOB AAaHHbIX, NMPUMEHSIEMOoe No/b3oBaTesieM (CTaHAapTHbIE hyHKLMM NpeobpasoBa-
HUS). MOTYT MCMO/b30BATLCA A4/19 NPeA0TBPAaLLEHS MOTEPU AaHHbLIX, HECOOTBETCTBUS AManasoHoB Uy BO3aEi-
CTBMSI BO3MOXHbIX (DYHKLMIOH&/TbHBIX BO3MOXHOCTEN, peasin30BaHHbIX Pa3paboTUmKoM.

MpumeuvaHne — lMNpeobpasoBaHme STRING B WSTRING 1 CHAR B WCHAR He sBASIHOTCA HEsIBHbIMM, BO U3-

6exaHvie KOHIMKTOB C UCMOMNb3yeMbIMy Habopammn CUMBOSIOB.
PucyHok 11. imct 2

Ha pucyHke 12 nokasaHbl Npeo6pa3oBaHvsi TUNOB AAHHbIX, NOALEPXKMBAEMbIE HEsIBHLIM Npeo6pas3oBa-

HWEM TUNOB fAaHHbIX. CTPeskv NpeAcTaBnAT BO3MOXHbIE NyTy Npeo6pasoBaHus. Hanpumep, BOOL moxeT
6bITb NpeobpasoBaHa B BYTE. BYTE moxeT 6bITb npeobpaszosaHa B WORD u T. .

PucyHok 12 — MopaepxuBaemble HesIBHbIE MPeobpa3oBaHVs TUMNOB

B cnepgyowmnx npyumepax nokasbiBatoTcsa NpumMepsbl r|pe06paaoBaHV|ﬂ TUNOB AaHHbIX.
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Mpumep 6 — CpaBHeEHWE SIBHbIX U HEABHbIX MPeobpa3oBaHnii TUNOB
1) O6bsaABneHne TUMNa

VAR
PartsRatePerHr: REAL;
PartsDone: INT;
HoursElapsed: REAL;
PartsPerShift: INT;
ShiftLength: SINT;
END_VAR

2) cnonb3oBaHue B A3blke ST
a) fIBHOe npeobpasoBaHne Tuna gaHHbIX

PartsRatePerHr:= INT_TO_REAL(PartsDone) / HoursElapsed,;

PartsPerShift := REAL_TO_INT(SINT_TO_REAL(ShiftLength) *PartsRatePerHr):
b) fiBHOe npeobpasoBaHne neperpyxeHHoro Tuna

PartsRatePerHr:= TO_REAL(PartsDone) / HoursElapsed; PartsPerShift := TO_INT(TO_REAL(ShiftLength)"
PartsRatePerHr);

C) HesiBHOe npeobpa3oBaHne Tuna AaHHbIX
PartsRatePerHr:= PartsDone / HoursElapsed;
PartsPerShift := TO_INT(ShiftLength * PartsRatePerHr);

3) Ncnonb3osaHue B A3blke FBD

a) flBHOe npeobpasoBaHne Tuna AaHHbIX

+ + + +
PartsDone - | INT_TO REAL |- | DIV_REAL I- --1 REAL_TO_INT |— PartsPerShift
Fereeen | TR ¢ | | | " |
| [} P e +
HoursElapsed W -—————-———————- 1 J
+ T e — +
ShiftLength -] SINT_TO_REAL F
S — e — »— 4
b) ABHOE NnpeobpasoBaHue Neperpy>XeHHoro Tmna
R, -+ Fe———————— + +— _4 [T, 14—
PartsDone -1 TO_REAL )!— ] DIV_REAL |-— ] * |— | TO_INT 1 PartsPerShift
To T ) b4
[ 1 1 I A 4-
nourymipseo  — ——————— i
Fo———————— + 1 1
1
Te————
ShiftLength -| TO_REAL T 1 1
N —_—+ +— _+

L + [ + + +

PartsDone | DIV_REAL I|-- | MOL_REAL |- | TO TNT PartsPerShift
| | | | |
| | | | + 4=

HoursElapsed | |
[ S —— +

ShiftLength

[ — +
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6.6.1.7 Meperpyska

6.6.1.7.1 O6uwue nonoxeHns

[OBOPAT, UTO 3/IeMEHT A3blka MeperpyXeHHbli, Korga OH MOXeT OnepupoBaTh C 3/IeMEHTaMN BXOAHbIX
OaHHbIX pas/IMyHbIX TUNOB B Npefesiax PoAoBOro tmna AaHHblx, Hanpumep ANY_NUM. ANYJINT.

Cnegyowme ctaHfapTHble 3/1EMEHTbI A3blka, NpefocTaB/sieMble U3roTosutenieM, Moryt UMeTb pofo-
BYIO Meperpysky kak cneumasbHoe CBONCTBO:

- cTaHfjapTHble yHKLUUN

OTO — neperpyxeHHble cTaHgapTHble yHkuMn (Hanpumep. ADD, MUL) n neperpyxeHHble cTaHgapT-
Hble pyHKUMM npeobpasoBanusa (Hanpumep, TO_REAL. TOJINT):

- CTaHfapTHble MeToAbl

HacToswwmii ctaHaapT He onpegenseT cTaHAapTHble MeTOAbl B Npefenax CTaHfapTHbIX KNaccoB U TU-
noB PyHKLMOHaNbHbIX 6/10k0B. OHAKO OHW MOTYT 6bITb NPeAoCTaB/EHbl Pa3paboTUNKOM;

- pyHKUMOHaNbHbIE 6/10KM

HacToswwmii cTaHgapT HO onpefenseTt craHAapTHble (hyHKUMOHaNbHbIe 610KW, 3a UCKTIOYEHNEM HEKO-
TOPbIX NPOCTbIX G/IOKOB, TAKMX KaK CHETUUKW.

OfHako OHM MOryT ObiTb onpefeneHbl ApyrMMun yactamm M3K 61131. n MoryT npefocTaBnsATbCA pas-
paboTUMKoMm.

- CTaHfapTHble Kiacchl

HacTosiwmii cTaHgapT He onpefenseT cTaH4apTHbIX knaccoB. OAHAKo OHWM MOTYT GbiTb OnpefenieHbl B
apyrux yactax MOK 61131, u MoryT npefocTaBnATbCA paspaboTUMKOM;

- onepauun

370, Hanpumep. «+» N «*» B A3blke ST; ADD, MUL B a3bike IL.

6.6.1.7.2 MNpeobpasoBaHue TUNOB AaHHbIX

Korga cuctema nporpaMmmMmpoBaHHOrO KOHTposIiepa NoAfepXnsaeT neperpyxeHHble 3/1IeMEHTbI A3bIKa,
[aHHbI 3NeMeHT A3blka NPUMEHSIETCA KO BCEM MOAXOAALMM TUNam AaHHbIX 3TOT0 POA0BOrO TUNa, KoTopble
noAAepPXVBaOTCA CUCTEMONA.

MogxoAawime TUMbl AaHHbIX A8 K&XA0r0 3/1eMeHTa A3blka onpegesieHbl B COOTBETCTBYOLWMX Tabnmuax
CBOICTB. CneaytoLume npyMepbl WAMIOCTPUPYIOT feTanu;

Mpumvep 1

HacToawmii cTaHaapT onpefenseT ansa cyHkumm ADD pogosoii Tun gaHHbix ANY_NUM ans MHormnx
BXO/HbIX MepeMeHHbIX OJHOro B1Aa 1 OAHOr0 BbIXOAHOIO pesynbTaTa.

Pa3spaboTunk onpegenseT gns 3Toro pogosoli Tun gaHHbix ANY_NUM ansa cBA3aHHbIX af1eMeH T apHbIX
TuUNoB AaHHbIX REAL 1 INT cucTemsl PLC.

Mpumep 2

HacToswwuii cTaHgapT onpegenseT dyHKuuio 6uToBOro casura LEFT ana pogosoro Tvna AaHHbIX
ANY_BIT gnsi ofHoli BXOAHO! NepeMeHHOl 1 BbIXOAHOTO pe3ynbTaTa v pofoBoro Tuna AaHHbix ANYJINT ans
L pyroi BXOAHOW NepeMeHHOA.

Pa3paboTuunk onpefenseT cnegyolive Asa poA0OBbIX TuNa JaHHbIX N5 cucTemsl PLC:

ANY_BIT npegcTasnseT, Hanpumep, afieMeHTapHble TuMbl gaHHbix BYTE n WORD;

ANYJINT npegcTasnseT, Hanpumep, anemeHTapHble TuMbl AaHHbIX INT n UNT.

MeperpyXeHHblii 3NEMEHT si3blka ONepupyeT ¢ onpeaeneHHbIMU 3/1eMeHTapHbIMY TUNaMU faHHbIX B CO-
OTBETCTBUU CO CNeayoLVMY NPaBUIaMu:

- TWMbI AAHHLIX BXOAHbLIX MEPEMEHHbLIX 1 Pe3y/ibTaTa UMEIT OAMHAKOBLIN TUM. 3TO NPUMEHUMO K BXOS-
HbIM NepeMeHHbIM 1 pe3ynbTaTy 0JMHaKOBOro BUAA.

«OAMHaKoBbIN BUA» O3HAYaET, YTO NapameTpbl, ONepaHabl U pe3y/bTaT OAYHAKOBO MCMOJb3YTCS Npy
CNIOXEHUN U YMHOXEHUU.

Bonee cnoxHble KOMGVHALMM ONpeensoTcs pas3paboTUNKoM.

- €C/IN TWMbl JAHHbIX BXOAHBIX U BbIXOAHbIX JAaHHbIX OJMHAKOBOrO BMAa UMEKT pPasHblil TUM, TO Npeo6-
pasoBaHue TUMOB B 3/IEMEHTE A3blka OnNpefenseTcs paspaboTUNKom:

- HesiBHOe npeo6pa3oBaHWe TUMOB BbIPAXEHUS W NpUCBaMBaHWUsA crefyeT 3a Noc/iefoBaTe/lbHOCTbio
BbIUMCNIEHNS BbIpaXeHUsi. CM. MPUMEPbI HUXE;

- TUN AaHHbIX NEPeMeHHOli AN XpaHeHus pesysbTata NneperpyKeHHol YHKUMN He BANSIET Ha TUN AaH-
HbIX pe3y/nbTaTa (hyHKLUM UK pesynbTata.
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MpumMmeyaHne — lMonb3oBare/lb MOXET SBHO 334aTb TVN pesy/ibTara onepaLyum, UCNosb3ys TUMN3MPOBaHHbIE
doyHKUMN.

Mpumvep 3

int3 :=inti +int2 (* CnoxeHne BbINO/HAE T CA Kak LieIouncieHHas onepauus ')

dintl:=inti * int2; (* CnoxeHve BbINOMHAE T CA KaK LeNoYvcneHHas onepauys, Korga pesynbTaT npeob-
pa3yeTcs B Tun DINT n npucBavBaeTCcs nepemeHHoli dintl )

dintl:= dint2 +int3; (’ int3 npeobpasyeTca B Tun DINT, cnoxeHue BbINO/HAE T CA Kak cnoxeHue DINT *)

6.6.2 ®yHKUMN

6.6.2.1 O6LMe nonoxeHus

®YHKUMA — 3TO MPOrpaMMHbI KOMMOHEHT, KOTOPbIA HE COXpaHAeT CBOe COCTOSIHME, TO eCTb BXOAHble
napameTpbl, BHyTPEHHME NepemMeHHble, BbIXOAHbIE NapamMeTpbl U pesy/ibTar.

Ecnun He oroBopeHo nHoe, K PyHKLMSM NPUMEHSAOTCA 06LLMe CBOMCTBA NMPOrpaMMHbIX KOMMOHEHTOB.

BbinosiHeHne yHKLMK:

- 00bI4YHO NpefocTaBNsAeT BPEMEHHbI pe3ynbTaT, KOTOPbI MOXeT 6biTb O4HUM 3/IEMEHTOM, MHOFO3/1e-
MEHTHbIM MacCMBOM W CTPYKTYPOIA;

- BO3MOXHO NMpefocTaBnseT BbIXOAHbIE NepeMeHHbIe, KOTOPble MOryT 6bITb MHOTO3/IEMEHTHbIMY;

- MOXeT U3MEHATb 3HaYeHne BXOAHbIX-BbIXOAHbIX NepeMeHHbIX 1 nepeMeHHbIXx VAR_EXTERNAL.

PYHKUMA € pe3y/bTaToM MOXET BbI3blBATbCA B BbIPaXeHUW WK Kak onepartop. ®yHKuusa 6e3 pesynbtara
He [J0/MKHa BbI3bIBATLCA BHYTPY BbIPaXKEHUSA.

6.6.2.2 O6bABNEHNE YHKLMM

O61baABNeHNE IYHKLMUM COCTOUT U3 CNefyroLmX 3/1EMEHTOB, Kak onpegeneHo B tabnuue 19. [laHHble
CBOICTBA 0ODBABNAIOTCA TaK Xe, Kak onncaHo ANs PyHKUNOHaNbHbIX 6/10K0B.

Mpy 06BbABAEHNA DYHKLUN NPUMEHSAIOTCA criegylolme npasuna, 3agaHHble B Tabauvue 19:

1 O6bsaABneHne HaumHaeTcs ¢ knw4veBoro cnosa FUNCTION, 3a koTopbiM cnegyeT ugeHtudukartop,
yKasblBaLWMA UMA PyHKLWN.

2 Ecnu chyHKUMA npegocTaBnseT pesynbTar, TO Aasnee cnefyeT CUMBO «» W TUM AaHHbIX 3HAYeHus,
BO3BpalLaemoro yHkumeit. Ecnm oyHKUMA He NpefocTaBnseT pesynbTara, ABOeToUMe U TUM AaHHbIX Onycka-
toTCA.

3 KoHcTpykumm ¢ VARINPUT, VAR_OUTPUT 1 VAR_IN_OUT. ecnn TpebytoTcs, ykasbiBalole nmeHa
N TUNbI AaHHbIX NapaMeTpoB YHKLUN.

4 3HayeHVsa NepeMeHHbIX, KoTopble nepegalnTca PyHkUMM Yyepes KoHCTpykumnio VAR_EXTERNAL. moryT
N3MEHATbCA U3 PYHKLNN.

5 3HaueHMa KOHCTaHT, KOTopble nepegaloTcsa (PyHKUMM 4Yepe3 KoOHCTpykumio VAR_EXTERNAL
CONSTANT, He MOryT U3MEHATLCA U3 DYHKLUUN.

6 3HauyeHUs nepemMeHHbIX, KOTopble nepegatTcs PyHKUMM yepes KoHCTpyKunio VAR_EXTERNAL. moryT
N3MEHATLCA U3 PYHKLUN.

7 MaccuBbl NepeMeHHO ANUHbI MOTyT ucnonb3oBaTbes kak VARINPUT. VAR OUTPUT n VAR_IN_
OUT.

8 BxofHble-BbIXOHble U BPEMEHHbIE NepeMeHHble MOryT UHULManM3npoBaTbCs.

9 MoryT ucnosnb3oBartbcs BxogHas nepemerHas EN v BoixogHas nepemeHHas ENO kak onuncaHo.

10 Ecnu TpebyeTcs, koHcTpykums VAR...END_VAR. a Takke nocnegosatensHocTe VAR_TEMP...END_
VAR uncnosnb3yoTcs Ans onpefesieHns UMeH Y TUNoB BHYTPEHHUX BPEMEHHbIX NepeMeHHbIX.

B oTnunune oT hyHKLUMOHANbHBIX 6/10KOB, NepeMeHHble, 06bABNEHHbIE B cekuun VAR. He coXpaHalTCs.

11 Ecnv B onpeAeneHun nepemMeHHbIX cTaHfapTHOW (MYHKUMM UCNOb3YTCA POAOBbIE TWUMbl AAHHbIX
(Hanpumep. ANYJINT), To npaBuia UCMnob30BaHUs (PakTUYECKMX TUMNOB NapameTpoB Taknx YyHKUUA ABNs-
I0TCA YacTblo onpefeneHns MyHKLUN.

12 KOHCTpYKUMM MHMLManM3aumm nepemMeHHbIX MOryT UCMOMb30BaTbCs A/ 006bABNEHUA HavaslbHbIX
3HaYeHW BXOAHbIX NapaMeTpoB PYHKLUN, BHYTPEHHUX U BbIXOAHbIX NEPEMEHHbIX.

13 KntoueBoe crioBo END_FUNCTION 3aBepluaeT 06bABEHME.
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Tabnuua 19— O6baBAeHne qyHKLN
Homep OnucaHune Mpumep

be3 pesynbrara

la
FUNCTION ... END_FUNCTION

FUNCTION myFC ... END.FUNCTION

C pesyrnbTatom
1b FUNCTION <name>: <data type> FUNCTION myFC: INT ... END.FUNCTION
END .FUNCTION

BxogHble napameTpbl

2 VAR.INPUT...END.VAR VARINPUT IN
% BbIxoaHble napameTpbl VAR.OUTPUT OUT: BOOL: ET.OFF: TIME:
VAR.OUTPUT...END.VAR END.VAR

B Bxo/Hble-BbIXOAHbIE NapamMeTpbl VARIN.OUTA: INT: END.VAR
¢ VAR.IN.OUT.. END.VAR o B '

o BpemeHHble nepemMeHHble VARTEMP I INT' END.VAR
VAR.TEMP...END.VAR ' ’ '

VAR B: REAL: END.VAR

% BpewmeHHble nepeMeHHble Pasnnuve ¢ doyHKUMOHa/IbHBIMM  6/10KaMn  13-3a
VAR...END.VAR npo61emMm COBMECTUMOCTY B (yHKLIMOHA/TbHBIX G/10Kax
VAR sBSI0TCS cTaTnyeckumMy (CoxpaHstotcs)!
VAR.EXTERNAL B: REAL; END.VAR
BHelLHWe nepemeHHble )
2 VAR EXTERNAL . END.VAR Co0TBETCTBYET C/IeflytoLLEMy:
' ' VAR.GLOBAL B: REAL...
BHeLLH/e KOHCTaHTbI VAR.EXTERNAL CONSTANT B: REAL; END.VAR
29 VAR.EXTERNAL COOTBETCTBYET CrieAytoLLEeMy:
CONSTANT...END.VAR VAR.GLOBAL B: REAL
3a MHnupanmusauys BXoAHbIX napaMeTpoB VARJINPUT MN: INT:=0;
3b MHnupanusaupms BbIXOAHbIX NapamMeTpoB VAR.OUTPUT RES: INT:= 1,
3c MHnupanusauys BpeMeHHbIX nepeMeHHbIX VAR 1 INT:= 1,
) ENOBXO,D,HOI/I napameTp EN v BbIxogHoM napameTp OnpeneneHo B Ta6nmue 18
Mpumep —
/1 Cneyudukaumsa nHTepdelicoB napameTpa W Cneundinkaumst nHTepdelicos napameTpa
FUNCTION SIMPLE_FUN: REAL FUNCTION
VARJINPUT N +
) ) BIMPLE . FUN |
A. B: REAL; 7 |- REAL
C: REAL- 1.0; END VAR -1B |
. INT- IC
VAR_IN_OUT COUNT: INT; JCOUNT COUNT e INT
END_VAR L +
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/1 Cneundpmkauma Tena yHKLnm W Cneundmkaumsa Tena yHKLmum
VAR COUNTP1: INT; ENDJ/AR COUNTP1:= —
ADDfCOUNT, 1), |ADD | bt
COUNT := COUNTP1 COUNT--| I COUNTPI— | COUNT
SIMPLE_FUN:= A*S/C; // pesynbTaT =,
END_FUNCTION A1 * | +— +
B | [ -=memv 1/ |-SIMPLE FUN
¢t |
(o 1 1
¢t
END_FUNCT10N
a) O6baBneHve n Teno yHkuun (A3biku ST n FBD) — (cu. MpumeyaHune)
VAR_GLOBAL DataArray: ARRAY[0..100] OF INT; /] BHeLWwHnin nHTepdieiic
END_VAR
FUNCTION SPECIAL_FUN
VARINPUT W cpyHKUMS Ge3 pesynbTaTa, Ho ecTh BbIXOAHASA
Firstindex: INT; nepemMeHHas Sum
Lastindex: INT;
END_VAR *
VAR_OUTPUT Sum: | SPECIAL_FUN |
INT: INT—— JFirstlndex Sum|] ———- INT
ENDJ/AR INT— |+Lastlndex +|
VARJEXTERNAL DataArray:
ARRAY[0..100] OF INT;
END_VAR
VAR I: INT; Sum: INT:= 0; ENDJ/AR /1 Teno doyHKLMN — rpadpmueckn He NokasaHo

FOR i:= Firstindex TO Lastindex DO Sum:=
Sum + DataArray[i];
END_FOR
ENDJFUNCTION

b) O6baABneHne n Teno yHkuMM (QyHKUMA 6e3 pesybTaTa — C BbIxogom Var)

MpumedyaHue — B npuvepe a) BXOAHOI NepeMeHHOIi AaHo ornpefeneHHoe HesiBHOe 3HauyeHne 1.0, 4To-
6bl NPefOTBPATUTb OLINBKY «AeNEeHNE HA HOJb», EC/IN BXOA HE YKa3aH Npyu Bbi30Be (DYHKLUMM, HANpUMep, ecin
rpacpuyeckuii BXof B (hyHKLMIO CIEBA HE COeANHEH.

6.6.2.3 BbI30B (hyHKLMK

BbI30B (hyHKLMM MOXET 6biTb NPeAcTaB/ieH B TEKCTOBOM Mnu rpadmyeckoin chopme.

Tak KaK BXOfHble NnepeMeHHble, BbIXOAHbIE NepeMeHHble N pesynbTaT PYyHKLUUU He coxpaHaeTcs, npu-
cBaviBaHve BXOAHbIM napameTpam, JOCTYN K BbIXOAHbIM MePeMEHHbIM 1 pe3y/ibTary NMponcxXoAuT MIHOBEHHO
npu BbI30BE PYHKLMUN.

Ecnn maccusB nepemMeHHOl ANMHbI CMOMb3YeTCs Kak napaMmeTp, napameTp AO/KeH ObiTb COeANHEH K
CTaTNYeCKOW NepemMeHHONA.

PYHKUMA He COAEPXUT MHpopMaLMIO O BHYTPEHHEM COCTOSIHUMU, TO €CTb OHA HE COXPaHSEeT HuKakue
BXOAHblE, BHYTPEHHUE (BPEMEHHbIE) U BbIXOAHbIE 3/IEMEHTbI OT OAHOr0 BbI30BAa [0 APYroro:

- BbI30B pyHKLMU € ognHakoBbiMu napametpamu (VARINPUT 1 VAR_IN_OUT) n ognHakoBbIMuK 3Haue-
HuaMU nepemeHHbliXx VAR_EXTERNAL Bcerga 6yfeTt nsrotasnnsatb OAVHAKOBbIE 3HAYEHWUS BbIXOAHbIX Nepe-
MEHHbIX, BXOJHbIX-BbIXOAHbIX MePEMEHHbIX, BHELLHUX NePEMEHHbIX U pe3ynbTar (PYHKLMUKN, eCN OH UMEETCS.

MpumeyaHne — HekoTopble doyHKLMM, 06bIYHO NpefocTaBsieMble Kak cUcTEMHbIE (YHKLMM OT paspaboTukua
MOryT NPOV3BOAUTL Pas/inyHble 3HauYeHus], Hanpumep, dyHkumm TIME(), RANDOM().
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Tabnuua 20— BbI30B (hyHKLMN

Homep

la

1b

OnucaHne

MonHbIiA hopMasibHbIlE BbI3OB (TOMBKO TEKCTOBBIA)

MpumeyaHne 1— Takoii BbI30B MCMOMb3yeETCA,
ecnv ykasaHvie napaveTpos EN 1 ENO B BbI30Be siB-
nsieTca o6s3aTesbHbIM.

HenonHblii1 hopMasibHbIli BbI30B (TOMBKO TEKCTOBBbII)

MpumeyaHune 2 — VCNonb3yeTcs. eC/v UCMOsb-
3oBaHvie napameTpoB EN 1 ENO B BbI30Be He fAB/is-
eTcs 0653aTesbHbIM.

HedhopMmasbHbIii BbI30B (TOMKO TEKCTOBbIN) (C dhrik-
CUPOBaHHbIM MOPSAKOM NapamMeTpoB 1 NOHbIN)

MpumeyaHne 4 — Kcnonb3yetca 4n1A Bbi30Ba
CTaHAaPTHbLIX OYHKLNIA 6e3 (hopMasibHbIX MMEH.

PyHKUMA 6e3 pesynbTara yHKLMM

padpnueckoe npeacTasneHme

icnosib3oBaHme I0rMYeckoro BXofa C OTPHLAHNEM U1
JIOTMYECKOr0 BbIXOZA C OTPULIAHVEM B rpaciieckom
npeacTaBieHn

"pachryeckoe ncnonb3osaHre VAR_IN_OUT

Mprmep — BbI30B PyHKL MK

Bbi3oB
VAR

X. Y. Z, Resl, Res2: REAL;

Enl, V: BOOL;

END_VAR
Resf:=DIV(In1:= COS(X), In2:= SIN(Y), ENO => EN1);
Res2:= MUL(SIN(X), COS(Y));
Z :=ADD(EN:= EN1. IN1:= Resl. IN2:= Res2. ENO =>V);
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Mpumep
A:= LIMIT(EN: = COND.
IN:= B.
MN:= 0.
MX:= 5.

ENO => TEMPL);
A= LIMIT(IN:= B.

MX:= 5):
MpumevyaHne 3 — TlepemeHHas MN 6yaet
MMETb HesiBHOe 3HaueHvie O (Hosb).
A= LIMIT(B. 0. 5);
MpumeyaHue 4 — [laHHbIA BbI30B 3KBMBA/IEH-
TEH BbI30BY B Npvmepe la. Ho 6e3 napameTpos EN
nENO.
FUNCTION myfun 11 HeT 06bsiBIEHVS TUNa
VARJINPUT x: INT: END_VAR:
VAR_OUTPUT y: REAL; ENDVAR,;
myFun(150. var); 1 Bbizos

 ——— -+
I FUN |
a — |EN ENO|—
b — JINI I— result
c — |[IN2 Q1]— out
| Q2
+ mmmmmemmmeeeen +
[ ——— +
I FUN |
a -olEN ENO|—
b — IINI |— result
C --1IN2 Qllo- out
| Q2
L ] +

MpumeyaHne 6 — VCnonb3oBaHNE TakuMX KOH-
CTPYKUMIA 3anpeLUeHo A/1 BXOAHbIX-BbIXOAHbIX mMe-
PEMEHHBIX.

F e +
| rayFCl |
a — |Inl Outll— d
b — 1lnout— Inoutl— ¢
e +
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SR + ER—— + SR +
+] COS 1--+ -IEN ENOl— — 1EN ENOt— V
l* 11 1 1 1 1
1 wv 1
1 1
ix -1 1
10T 1. i 1
1
i

f
I t
+1 SIN i—-:%_ -JEN ENOI - i

1" 13 T L
!

a) BbI30B cTaHgapTHbIX PYHKUWIA ¢ pe3ynbTaToMm 1 napameTpamu EN n ENO

O6bsaBneHne
FUNCTION MyJunction OHeT Tuna, HeT pesynbTaTa
VARJINPUTIN1: REAL; END_VAR
VAR_OUTPUT Outl, Out2: REAL; END_VAR
VAR_TEMPTmp1: REAL; END_VAR //pa3pelueHo ncnonb3oBaHne VARJEMP
VARJEXTERNAL Ext: BOOL; ENDJ/AR
W Teno doyHKUMKM

ENDJUNCTION

TeKcTOBbIN 1 rpacMyecknii BbI30B
My_Function (In1:=a, Outl =>b; Out2 -> c);

e e /1 6e3 pesynbTaTa

I My_Function] W ¢ AByMS BbIXOAHBIMMW NepeMeHHbIMU
a— |Ini oOutlk b

| out2]-- c

S +

b) O6bsBNeHNe 1 BbI30B PYHKL MK 6e3 pe3ynbTaTa, HO C iBYMS BbIXO4HbIMW NepeMeHHbIMM
TeKkcTOBbIN 1 rpacnyecknin BbI30B

myFC1 (In1:=a, Inout:- b. Outl => T7Tpl); //ncnonb3oBaHue BPEMEHHOW NEPEMEHHO

d:=myFC2 (In1:= TTpl, Inout:= b); W nepemeHHas b coxpaHsieTCSH B BXOAHON-BbIXOAHOM nepe-
MEHHOI4 inout; MNpucBaviBaHWe NepeMeHHoi

c:= b; //3Ha4yeHne nepeMeHHol b NpMcBOEHO NepemMeHHo ¢

o — ¢ U -+
| rayFCl | | myFC2 |

a —IlIni Outl | - Uni |— d /lpesynbTaT

b —|Ilnout—Inout|--------- linout—Inout|— c MnpucsanBaHne nepemMeHHo
S — + | I

c) BbI30B (OyHKLMM C rpaddnyeckum NpeacTaBeHneM BXOAHbIX-BbIXOAHbIX NePeMeHHbIX

TeKkcTOBbIN 1 rpacnyecknii BbI30B

My Ftmetien f/al—a. Gtt*4 d}r M He pa3peLueH B A3bike ST

My_Function (In1:=a Outl => TTpl. Out2 => TTp2);
d:= TTpl + TTp2;
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[ S — + [ R ne———— +

| My_Function| | + - d
a — |W1 Outl | uni |

| out2| Iln 2 |

o + [ — +

d) BbI30B (hyHKLMM 6E3 pe3ynbTaTa, HO C BbIDAKEHUEM 13 BbIXOAHbLIX NepeMEeHHbIX

MpumeuyaHne 2— [laHHble NPUMEPbI NPEACTABAANT Pas/INyHble NPeACTaBNEHNSI OAHOW U TOW Xe
doyKUMOHaNbHOCTY. He TpebyeTcsa noffepXuBaThb Kakoe-nnbo aBTOMATWYECKoe Npeo6pasoBaHie Mexay
LBYMSI (popMamu NpeACc T aB/eHNs.

6 6.2.4 TUNN3MpoOBaHHbIE U NeperpyXeHHble yHKLUU

®yHKLMSA, KOTOpas HOpManbHO MpeACTaBAseT NeperpyXXeHHbI oneparop, A40/MKHA 6bITb TUNN3NPOBAH-
HO. 3TO MOXHO caenatb gob6aBneHNeM CUMBOMA NOAYEPKUBAHUSA «_» C NOCNefyloWwmnM TpebyembiM TUMOM,
Kak nokasaHo B Tabnuue 21. TunmsampoBaHHasa (MYHKUMUW BbINOMNHAETCHA, UCNONb3Ys TUM AaHHbIX A8 CBOUX
BXOZHbIX U BbIXOAHbIX NEPEMeHHbIX. MOXeT NPUMEHATLCS HESBHOE UMW iBHOe npeobpas3oBaHne TUMNoB.

MeperpyxeHHas yHKunsa npeobpaszoBaHusa TO_xxx nam TRUNC_XXX € XXX . yka3blBalOLUM Ha TUNN3N-
pOBaHHbIi 31€MeHTapHbIN BbIXOAHOW TUM, MOXET ObITb YTOYHEHA NPe/LLECTBYOLMM TpebyembiM a1eMeHTap-
HbIM TUMOM BXOAHbIX fAHHbIX 1 CNeAyoLUM CUMBOJIOM NOAYEPKUBAHUA.

Ta6nuuya 21 — TUNU3MpoBaHHbIE 1 NEPErPYXeEHHbIE COYHKLIAW

Hovep OnvcaHre Mpuvep
la MeperpyxeHHas yHKUmA FEE—— +
ADD (ANY_Num to ANY_Num) | ADD |
ANY_NUM I-- ANY_NUM
ANY_NUM — | 1
ANYNUM — | |

1b Mpeo6pasoBaHne BXOAHbIX NepeMEHHbIX

ANY_ELEMENT TOJINT ANY ELEMENTARY-----| =~ TO rINT [ -------- INT
2a®  TunusvpoBaHHbIe CoyHKLIN: .
ADDJINT | ADD INT >
INT — | !— INT
INT — | |
INT —| 1
R -
2ba>  [IpeobpasoBaHue TUMOB: R +
WORD_TO_INT WORD------ WORD TO INT!------ INT

MpumeyvaHne — Meperpyska HeCTaHAAPTHBIX COYHKLMIA WM TUNOB (DYHKLIMOHA/TbHBIX G/I0KOB HE BXOAWT B
3a/ja4y HacTosILLEro cTaHaapTa.

Ecnm noaaepk/BaeTcs CBOMCTBO 2. pa3paboTuuk MpeaoCTaBNseT A0MOMHATENbHYHO Tab/uiLly, NoKasbiBaro-
LY. KaKue goyHKLMM SIBNSIOTCS NeperpyXeHHbIMU 1 Kakue SIBNSTCS TUM3MPOBaHHLIMA B peasii3aLym.
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Mpumep 1— TUNU3UpOBaHHbIE U NEPErpyXeHHbIe PYHKLAN

VAR ER— +
Az INT; A-1+ |- C
B: INT; B — 1 |
C; INT; +-——t
END VAR
C := A+B;

- ——t 4o R —— + ot
VAR + + Rl
A: INT: A — IINT TOREAL] — | + |— C A-———|TO_REAL | JADD | c
B: REAL; B + - + II II 5 N + |I I|
C: REAL; P, ete s . "
END VAR
C:- INT_TO_REAL(A)+B/ C:- TO_REAL(A) + B;
VAR +—+ [ S —— Ho +— ¢ Fome et
A: INT; A — | + I—]INT TO_REAL|-- C A-—|ADD I |TO_REAL |-- C
B: INT; B "I | B, * B |+_ I+ L ——— +
C: REAL; —
C:« TO_REAL(A+B);
END VAR -
C:= INT_TO_REAL(A+B);
a) O6bsBneHne Tuna (A3blk ST) b) Ncnonb3oBaHue (A3blkn FBD un ST)

MpymMep 2 — ABHOE 1 HesIBHOE Npeo6pa3oBaHie TUMNOB TUNU3NPOBAHHLIMU (DYHKLUSMM

VAR B +
A: INT; A—-| ADD INT |-—C
B: INT; B—1 |
C: INT,; S — +

END VAR

C:- ADD_INT(A, B);

MpumMmeuyaHne 2— MpeobpasoBaHve THUNOB B NOKa3aHHOM BblilLe NpuMepe

fBHOE npeo6pa3OBaHV|e Tunna gaHHbIX

VAR
A: INT; et
B: REAL: A --|INT_TO_REAL|- - |
C: REAL; o ST + |1
END VAR
+m
C:= ADD_REAL{INT_TO_REAL(A
HesiBHOe npeobpa3oBaHne Tuna AaHHbIX
VAR
A: INT,; e +
B; REAL; A | ADD_ REAL |— C
C: REAL; | |
ENDVAR B | |
@ +

C:= ADD REAL (A,B);
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fIBHOE Npeo6pa3oBaHMe Tuna AaHHbIX

VAR
A: INT; [, + O, +
B INT; A — | ADD_INT |- |INT_TO_REAL|]- C
C: REAL; [ | + +
END VAR B — | |
T |
C;- INT_TO_REAL(ADD_INT<A, B));
HesiBHOe npeo6Gpa3oBaHue Tuna faHHbIX
VAR
A; INT; IR +
B: INT; A --] ADD_INT |-- C
C; REAL; | |
END VAR B — | |
C:= ADD_INT@A, B);
a) O6baBneHve THNOB (A3bIK ST) b) Micnonb3oBaHue (a3biku FBD n ST)

6.6.2.5 CtaHgapTHble PyHKLMK

6.6.2.5.1 O6WMe NooxXeHns

CraHgapTHas yHKUKA, onpefenieHHas B 3TOM NOANYHKTe paclumpsaeMoli, MOXeT UMeTb fjBe unun 6onee
BXOAHbIX NepeMeHHbIX, K KOTOPbIM MOXET ObITb NPUMEHEHa yka3aHHas onepauus. Hanpumvep, paclumpsemoe
CNoXeHne faeT B KayecTBe BbIx0oJa CyMMYy BCeX ee BXOA0B. MakCMMasibHOe YMCNO BXOAHbIX NEpPeMeHHbIX
paclumpsemoi yHKUMN onpegenseTcs pa3paboTynkom. PakTMyecKoe YMCNOo BXOAHBIX NMepeMeHHbIX B hop-
MasibHOM BbI30Be paclUMpsemMoin hyHKLuK onpegenseTcs umeHem dopMasibHOM BXOLHON nepeMeHHol ¢ ca-
MbIM 6O/bLIVM MHAEKCOM B NOCNef0BaTe/IbHOCTM UMEH NepeMeHHON.

Mpumvep 1—

OnepaTop X:=ADD (Y1, Y2, Y3);

akBuBasieHTeH onepaTopy X:=ADD (IN1~ Y1, IN2:= Y2. IN3:= Y3)
Mpuvep 2 —

OnepaTop/.= MUXJINT (K:=3. INO:= 1. IN2:= 2.1N4:= 3);
SKBUBaNEHTeH onepaTopy /:=0;

6 6.2.5.2 ®dyHKUUKN Npeobpa3oBaHnsa TUNOB AaHHbIX

Kak nokasaHo B Tabnuue 22. doyHKLMN npeobpasoBaHns TunoB *_TO_*. rge «*» — TUM BXOAHOW nepe-
MeHHOM IN. a «**» — Tun BbIXxoAgHOW nepemeHHon OUT. Hanpumep, INT_TO_REAL. BnvaHue npeobpasoBa-
HWUIA TUMOB Ha TOYHOCTb U TUMbI OLUMGOK, KOTOPLIE MOTYT BO3HMKATL BO BPEMS BbINOIHEHUS onepauuii npeob-
pasoBaHus TUMOB, onpegenseTcs pa3paboTynKom.

Tabnuua 22 — GyHKUWA Npeobpa3oBaHys TUMOB AaHHbIX

Homep Onucaxve pachnyeckasn dopma Mpumep ncnonb3oBaHus
la TunusyposaHHoe npeob- o m + A=
pasoBaHne 8xOA4_TO_Bbl- [ J— 1 * TO «* I A INT_TO_REAL(B);
xo4 Fomm e e — 4 - -

(*) — BxopgHOM TN faHHbIX, Hanpumep, INT
(*') — BbIXOAHOW TUN AaHHbIX, Hanpuvep. REAL
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MpoznomkeHne Tabnnupsl 22

Hovep Ovcavie Mpadwmqeckast diopva [Mprivep vcrionb3oBaHNs
It MeperpyeHHoe npeot- o + A= TO_REAL(B);
pasoBaHvie TO_BbIX0f, B —-I TO *’ 1—A
R — — +
— BXxopfHoli TUN gaHHbIX, Hanpumep. INT
(*') — BbIXoZHOW TVN AaHHbIX, Hanpumep. REAL

2ac)  «CrapoB» neperpyxkeH- + He pexomeHpayeTcst
HOE yceyeHne faHHbIX ANYREAL —| TRUNC  |-—-- ANY_INT
TRUNC

26C>  TunusvpoBaHHOE [ + A=
yceyeHue AaHHbIX ANY_REAL ---1*_TRUNC_** |-— ANY_INT REAL_TRUNC_INT(B):
BXOfl_TRUNC_Bb!XOfl + - = e e + - -

x<  [leperpyxeHHoe o e + A:= TRUNC_INT(B);
yceueHmne AaHHbIX ANY_REAL-—1 TRUNC_** |----- ANY_INT
TRUNC_Bbixcw Fommmmmmmmmnenee s +

3a*)  TunusypoBaHHas e + A=
CpyHKumA * - BCD TO | oo WORD_BCD_TOJNT(B);
Bxof, BCO_TO_Bbixof, Horm +

3> leperpyxeHHast qyHKums P i A:= BCD_TO_INT(B);
BCO_TO_sbIxof, [ J— | BCD TO ** |--—--m- *k

[

4> Tunu3npoBaHHas e e A=
ChyHKLMA o 1™ TO BCD "1—* INT_TO_BCD_WORD(B);
Bxof_TO_BCO_Bbixog,

45Y)  TMeperpyxeHHas coyHKUMA L — + A:= TO_BCD_WORD(B):
TO_BCO_Bbixog ¥ 1 TO_BCD_** |Jr """ >

cneum

MpumeyaHne — lMprmepbl UCNO/L30BaHMA AaHbl Ha A3blke ST.

a- [lexnapauysi COOTBETCTBUSI Ha CBOWCTBO 1 3TOM Tab/mUpl AO/MKHA BKIKOYATL NEPeYeHb MNoaaepKIBaeMbIX
hrueckvx NpeobpazoBaHuii TVMNOB U onicaHue aPEKTOB BbINOSHEHNS KXKAOMO NMPeoGpa3oBaHus.

b>[NpeobpasoBaHns Tvna REAL i LREAL B Tvn SINT. INT. DINT vam LINT npovsBoguTb, OKpYrisiTe B COOT-

BeTCTBUN ¢ MK 60559. cornacHo KoTopoMy, ec/iv ABa G/vkaiLlLmMX LiesbIX 3HAYEHSI OfMHAKOBO 6/IM3KNM, Pe3ybTaToM
ABNISIeTCA GrvpkaliLlee Lenoe Yrcsio, Hanpumep:

REAL_TO_INT ( 1.6) 3KBMBa/IEHTHO 2:

REAL_TO_INT (-1.6) aKBMBanieHTHO -2:

REAL_TO_INT ( 1.5) akBuBas1ieHTHO 2:

REALJTOJNT (-1.5) akBvBanieHTHO-2;

REAL_TO_INT ( 1.4) aksuBavieHTHO 1L

REAL_TOJNT (-1.4) akBrBasnieHTHO -1;

REAL_TO_INT (2.5) akBuBasieHTHO 2

REAL_TO_INT (-2.5) aKkB/Ba1IEHTHO -2.

c* ®yHKuma TRUNC_* ncnonb3yeTcs A1 yCeUeHUs Mo HanpasneHuio K Hy o Tunos REAL nnm LREAL. Bblga-

Basd OMH 13 UesibIX TUNOB, HanpumMep:

TRUNCJINT ( 1.6) akBrBaU1ieHTHO INT#1;
TRUNCJINT (-1.6) akBuBaneHTHO INT#-1;
TRUNC.SINT ( 1.4) akBuBasieHTHO SINT#1;
TRUNC_SINT (-1.4) akviBanieHTHO SINT#-1.
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d>®yHKumM NpeobpaszoBaHus *_ BCD_TO_" n** TO_BCD_* BbINOMHAIOT Npeobpa3oBaHyst Mexay nepeMeHHbl-
M1 Tvna BYTE. WORD. DWORD 1 LWORD v nepemeHHbIMi Tuna USINT. UINT. UDINT n ULINT (npefctasieHHbIM1
«*» 1 «"». COOTBETCTBEHHO), KOrJa COOTBETCTBYHOLLYE NEpEMEHHbIe TUNa GUTOBOI CTPOKM 3aKoAMpoBaHbI B doopmare
BCD. Hanpuwvep, 3HameHnem USINT_TO_BCD_BYTE(25) 6ygeT 2#0010_0101. a 3HaueHnem WORD_BCD_TO_UINT
(2#0011_0110_1001) 6ygeT 396.

e Korga BxofoM mim BbIXogom dyHKLMK npeobpasosaHus TMNos sensetca Tun STRING nin WSTRING.
[aHHble CUMBOJ/TbHON CTPOKV COOTBETCTBYHOT BHELLHEMY MPeACTaB/IEHNI0 COOTBETCTBYHOLLMX AaHHbIX, KaK yKasaHo B
6.3.3. B Habope cMMBO/IOB, onpeaeneHHom B 6.1.1.

6.6.2.5.3 TpeobpasoBaHue YNC/IOBbIX TUNOB AAaHHbIX

B npeobpa3oBaHuy YNCNOBbIX TUMOB AaHHbIX UCNONb3YOTCA Credytlime npasuna:

1 Tun AaHHbIX UCTOYHUKA pacluMpseTcs 40 caMoro 60MbLIOro TUNa faHHbIX 3TOW KaTeropun TUNOB faH-
HbIX.

2 3aTem pesynbTar npeobpasyeTcs B Camblil 601bLIOV TUN faHHbIX KATErOPUM TUMNOB AAHHBIX, K KOTOPOW
NPUHAANEXUT LeNeBOW TUM AaHHbIX.

3 3aTem 3TOT pesynbTar NnpeobpasyeTcs B LeneBoi TUN faHHbIX.

Ecnu 3HayeHne ncxofHol nepemMeHHon He BMeLLaeTcsl B LieN1eBOM TN AaHHbIX, TO eCTb AnanasoH 3Ha-
YeHuli CAIMLLKOM MaJl. TO 3HauYeHne LieneBoil nepeMeHHol onpeaenseTcs paspaboTynkom.

MpumevyaHne — Peamsaums yHKUMM MPeoGpasoBaHnsi MOXET UCMoib3oBaTh 6onee 3dheKTUBHYIO
npoLieaypy.

Mpumep — X:= REAL_TO_INT (70_000.4)

13HaueHue (70J000.4) Tvna REAL npeobpasyeTcs B 3HayeHue (70_000.400_000..) Tuna LREAL.

2 3HaueHue (70_000.4000_(HO0..) Tuna LREAL npeobpa3yeTcs B 3HaveHue (70 000) Tuna UNT. 3gecb 3Ha-
YeHvie OKPYr/IeHo A0 Lenoro.

3 3HaveHve (70_(KO0) Tuna LINT npeobpa3dyeTcs B 3HaveHne Twna INT. 34ecb OKoHYUaTeNbHOEe 3Haye-

HVe onpejensieTcsA pa3paboTUNKOM, MOCKObKY MaKCMMasIbHOE 3HaYeHVe, KOTOpPoe MOXeT XpaHuTb Tun INT
paBHO 65536.

3aTeM pesynbTaT 3anucbiBaeTcs B NEPEMEHHYH Lie/IeBOro Tuna AaHHbIX. Tenepb AaHHas nepeMeHHas
XPaHUT TO Xe 3HayeHue, YTo N ncxogHas nepemeHHas, ecaum ueneBoﬁ TUN AaHHbIX B COCTOAHUU XpPaHUTb 3TO
3HayeHue.

Mpy npeo6pa3oBaHnM YMcen C naBalLLeil TOUKO NMPUMEHSIOTCA HOpMasibHble NpaBuia OKpPYrIeHus,
TO €CTb OKpyr/ieHMe A0 6amxanliero uenoro n. ecnn pesysbTaT Heog4HO3HauYeH, A0 6avkaliero YeTHoro
Lenoro.

Tun gaHHbix BOOL, ucnosb3yemblii B Ka4ecTBe MCXOAHOrO TuMa AaHHbIX, paccMaTpyBaeTcs Kak Tun
AaHHbIX Lienoro 6e3 3Haka, KOTopblli MOXeT XpaHuTb 3HavyeHns 0 n 1.

B Tabnuue 23 onucaHbl hyHKUMM Npeobpa3oBaHus C AeTansiMu, BbITEKAIOLMMU U3 NPUMEHEHUS ONK-
CaHHbIX Bbille MpaBul.

Ta6nunua 23 — lNpeobpazoBaHue YMCOBbLIX TUMOB AaHHbIX

Hovep WHWTEFBBW”” [leTan npeoGpasoeaHst
[MpeobpasoBaHune ¢ OKPYr/IeHNEM, OLUMOKM Jat0T pesyrbTar, onpeaesse-

1 LREAL _TO_  REAL Mblii pa3paboTUMKOM

[MpeobpasoBaHune C OKPYr/ieHNEM, OLUMOKM Jat0T pesynbTar, onpeaessie-

2 LREAL _TO LINT >
- = Mblii Pa3paboTUMKOM

[MpeobpasoBaHune C OKPYr/IeHNEM, OLUMOKM Jat0T pesyribTar, onpeaesse-

3 LREAL _TO_ DINT Mblii Pa3paboTUMKOM

[MpeobpasoBaHune C OKPYr/ieHNEM, OLUMOKM Jat0T pesynbTar, onpeaessie-

4 LREAL _TO INT >
- = Mblii Pa3paboTUMKOM
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14

16

17

20

22

23

24

25

26

27

®yHKUMA npeo6paszoBaHus

LREAL _TO_
LREAL _TO_
LREAL _TO_
LREAL to0_
LREAL _TO_
REAL _TO_
REAL _TO_
REAL T1o_
REAL _TO_
REAL _TO_
REAL _TO_
REAL _TO_
REAL _TO_
REAL _TO_
LINT _TO_
LINT  _TO_
LINT TO_
LINT TO_
LINT TO_
LINT TO_
LINT TO_
LINT _TO_
LINT _TO_

TUNOB faHHbIX

SINT

ULINT

UDINT

UINT

USINT

LREAL

LINT

DINT

INT

SINT

ULINT

UDINT

UINT

USINT

LREAL
REAL

DINT

SINT

ULINT

UDINT

UINT

USINT
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fletann npeo6pasoBaHus
[MpeobpasoBaHne C OKPYr/IEHNEM, OLUMOKM Jat0T pesyribTar, onpeaesse-
Mblii pa3paboTUMKOM

MpeobpasoBaHne C OKPYr/IEHNEM, OLUMOKM Jat0T pesynbTar, onpeaesse-
Mblii pa3paGoTUMKOM

MpeobpasoBaHne C OKPYr/IEHNEM, OLUMOKM Jat0T pesynbTar, onpeaesnse-
Mblii pa3paGoTUMKOM

[MpeobpasoBaHune C OKPYr/IEHNEM, OLUMOKM Jat0T pesynbTar, onpeaesnse-
Mblii pa3paboTUMKOM

[MpeobpasoBaHune C OKPYr/IeHNEM, OLUMOKM Jat0T pesynbTar, onpeaesse-
Mblii pa3paboTUMKOM

MpeobpasoBaHiie, COXPaHSLLEE 3HAUEHe

Mpeo6pasoBaH1e C OKPYrEHNEM, OLLIMBKV JAOT pesynbTaT, onpesense-
Mblii pa3paboTHMKOM

Mpeo6pasoBaHMe C OKPYrEHNEM, OLLIMBKV Ja0T pesynbTaT, onpesense-
Mblii pa3paboTHMKOM

Mpeo6pasoBaH1e C OKPYrEHNEM, OLLIMBKV Ja0T pesynbTaT, onpesense-
MblIii pa3paboTHMKOM

Mpeo6pasoBaHMe C OKPYrEHNEM, OLLIMBKV Ja0T pesynbTaT, onpesense-
Mblii pa3paboTHMKOM

Mpeo6pasoBaHMe C OKPYrEHNEM, OLLIMBKV JaoT pesynbTaT, onpesense-
MbIiA pa3paboTUKOM

Mpeo6pasoBaHMe C OKPYrEHNEM, OLLIMBKV JaoT pesynbTaT, onpesense-
Mblii pa3paboTHMKOM

Mpeo6pasoBaHMe C OKPYrEHNEM, OLLIMBKV JaoT pesynbTaT, onpesense-
Mblii pa3paboTHMKOM

Mpeo6pasoBaHyie C OKPYr/IEHVEM, OLUMGKY AAKOT pesysibTar, onpegense-
Mblii paspaboTumMKom

Mpeob6pasoBaHe ¢ NoTeHUMAbHON noTepeli TOYHOCTY
Mpeo6pasoBaHmWe ¢ NOTEHLMA/IbHON NoTepeli TOYHOCTM

OWwwnbKN fyana3oHa 3HaveHWli JatoT pesysbTar, onpeaensiemblii paspa-
60TUMKOM

OLmMBKM AnanasoHa 3HAYEHWUI JatoT pesyribTar, onpeaensieMblii paspa-
60TUMKOM

OLmMBKM AnanasoHa 3HauYeHWn AatoT pesyribTar, onpeaensieMblii paspa-
60TUMKOM

OWwwnbKN fpana3oHa 3HaveHWli JatoT pesysibTar, onpeaensiemblii paspa-
60TUMKOM

OWwwnbKN fpana3oHa 3HaveHWiA JatoT pesysbTar, onpeaensiemblii paspa-
60TUMKOM

OwmbkN aranasoHa 3HaYEHW AAK0T pesyribTar, onpefensiemMbili paspa-
60TUMKOM

OwmbkN ayanas3oHa 3HaYeHWA AAK0T pesyribTar, onpefensiemMbiii paspa-
60TUMKOM
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Hovep

68

28
29
30

31

32

33

35

36

37
38
39
40

41

42

45

46
47

49

52

53

DyHKUYIA NpeobpasoBaHys
TUINOB [igHHbIX
DINT _to_ LREAL
DINT _TO_ REAL
DINT _TO_ LINT
DINT _TO_ INT
DINT _TO_ SINT
DINT _TO_ ULINT
DINT _TO_ UDINT
DINT _TO_ UINT
DINT _TO_ USINT
INT  _TO_ LREAL
INT  _TO_ REAL
INT  _TO_ LINT
INT _TO_ DINT
INT  _TO_ SINT
INT  _TO_ ULINT
INT  TO_  UDINT
INT  _TO_ UINT
INT  _TO_  USINT
SINT _TO_ LREAL
SINT TO_ REAL
SINT _TO_ LINT
SINT _TO_ DINT
SINT _TO_ INT
SINT _TO_  ULINT
SINT _TO_ UDINT
SINT _TO_  UINT

[Jetanm npeobpayooams

Mpeo6pa3oBaH1e, COXPaHSIOLLIEE 3HAYEH!e

Mpeo6pasoBaHyie ¢ NOTEeHLMANLHOV NoTepeii TOUHOCTH

Mpeo6pasoBaHiie, COXPaHSIOLLIEE 3HAYEHe

OWwwmbKM ApanasoHa 3HauYeHWiA JatoT pesysbTar,
6OTUMKOM

OWwwmbKM apanasoHa 3HauYeHWiA JatoT pesyrbTar,
6OTUMKOM

OWwnbKN ApanasoHa 3HauYeHWiA AaloT pesynbTar,
6OTUMKOM

OWwnbKN ApanasoHa 3HauYeHWiA AatoT pesybTar,
6OTUMKOM

OWwmbKN ApanasoHa 3HauYeHWiA AatoT pesynbTar,
6OTUMKOM

OWwnbKN ApanasoHa 3HauYeHWiA AatoT pesynbTar,
6OTUMKOM

MpeobpasoBaHie, CoXpaHsioLLee 3HaueHVe
MpeoGpasoBaHme, COXpaHsiioLLee 3HaYeHme
MpeobpasoBaHie, COXpaHsioLLee 3HaueHe
Mpeo6pasoBaHyie, COXpaHsiioLLee 3HauYeHre

OWwmbKN ApanasoHa 3HauYeHWiA JatoT pesynbTar,
6OTUMKOM

OLWmMBKM AnanasoHa 3HAYEHUI JAOT pesysibTar,
6OTUMKOM

OWwnbKM ApanasoHa 3HaueHWid JatoT pesynbTar,
60TUMKOM

OLmMBKM AnanasoHa 3HAYEHUI JaOT pesysibTar,
60TUMKOM

OWwnbKM ApanasoHa 3HaueHWid JatoT pesynbTar,
60TUMKOM

MpeoGpasoBaH1e, COXpaHsiioLLEee 3HaUeHne
MpeobpasoBaHyie, COXPaHSItOLLIEE 3HAYEHNE
Mpeo6pasoBaHyie, COXpaHsiioLLEee 3HaUeHNe
Mpeo6pasoBaHyie, COXpaHsiioLLee 3HaYeHe
MpeoGpasoBaH1e, COXpaHsItoLLEe 3HaUYEHNE

OWwwnbKN apana3oHa 3HauYeHuiA JatoT pesyrbTar,
BOTUMKOM

OWwwnbKN apanasoHa 3HauYeHuiA JatoT pesysbTar,
BOTUMKOM

OWwwnbKN apanasoHa 3HauYeHuiA JatoT pesysbTar,
BOTUMKOM

onpefensieMblii paspa-

onpefensieMblii paspa-

onpefensieMblii paspa-

onpegensieMblii paspa-

onpefensieMblii paspa-

onpegensieMblii paspa-

onpefensieMblii paspa-

onpegensieMblii paspa-

onpegensieMblii paspa-

onpegensieMblii paspa-

onpegensieMblii paspa-

onpegensieMblii paspa-

onpegensieMblii paspa-

onpegensieMblii paspa-
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54

55
56

57

58

59

69

70

71

72

73
74
75
76

7

78

79

®yHKUMS NpeobpasoBaHus

SINT

ULINT
ULINT

ULINT

ULINT

ULINT

ULINT

ULINT

ULINT

ULINT

UDINT
UDINT
UDINT

UDINT

UDINT

UDINT

UDINT

UDINT

UDINT

UINT
UINT
UINT
UINT

UINT

UINT

UINT

TUNOB AaHHbIX

_To_

_TOo_

_To_

_To_

_To_

_To_

_TOo_

_TO_

_TO_

_TO_

_To_
_To_
_To_

_To_

_To_

_To_
_TOo_

_TO_

_TO_

_To_
_To_
_TO_
_To_

_To_

_To_

-TO-

USINT

LREAL
REAL

LINT

DINT

SINT

UDINT

UINT

USINT

LREAL
REAL
LINT

DINT

SINT

ULINT

UINT

USINT

LREAL
REAL
LINT
DINT

SINT

ULINT
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[NeTanu npeo6pasoBaHus

OLWnbKN AnanasoHa 3HaYeHWn JaloT pesy/bTar,
B60TUMKOM

onpegensieMbli paspa-

MpeobpasoBaHue C MOTEHLMabHON NoTepei TOUHOCTH

Mpeo6pasoBaHyie ¢ NoTEHLMa LHOM NOTepeii TOUHOCTY

OLWnbKN AnanasoHa 3HaAYEHWI JaoT pesy/bTar,
B60TUMKOM

OLWKnbKN AnanasoHa 3HAYEHWI Jal0T pesy/bTar,
B60TUMKOM

OWwmbKN Ayanas3oHa 3HAYEHWIA Ja0T pesyribTar,
BOTUMKOM

OWwwnBKM AnanasoHa 3HAYeHWI JatoT pesysibTar,
BOTUMKOM

OWwwnBKM AnanasoHa 3HAYeHWI JatoT pesysibTar,
BOTUMKOM

OWwwnBKM AnanasoHa 3HAYEeHWI JatoT pesysibTar,
BOTUMKOM

OWwwnBKM AnanasoHa 3HAYeHWIn JaroT pesysibTar,
BOTUMKOM

MpeobpasoBaHiie, COXPaHALLIEE 3HAUEHe

onpegensieMbli paspa-

onpegensieMbli paspa-

onpeaensiemMblii paspa-

onpeaensiemMblii paspa-

onpeaensiemMblii paspa-

onpeaensiemMblii paspa-

onpeaensiemMblii paspa-

Mpeob6pazoBaHe ¢ NOTEHUMANLHON NoTepeli TOYHOCTH

MpeobpasoBaHiie, COXPaHSLLIEE 3HAUEHe

OWwwnbKN fyanasoHa 3HaueHWid JatoT pesybTar,
60TUMKOM

OLmMBKM AnanasoHa 3HAYEHUI AA0T pesysibTar,
60TUMKOM

OWwwnbKN AranasoHa 3HaueHWid JatoT pesybTar,
60TUMKOM

MpeoGpa3oBaH1e, COXpaHsiioLLEee 3HaUeHne

OWwmnBKN Ayanas3oHa 3HauYeHWi JaroT pesyribTar,
BOTUMKOM

OWmnBKN Ayanas3oHa 3HAuYeHW JakoT pesysbTar,
BOTUMKOM

Mpeo6pasoBaHyie, COXpaHsiioLLee 3HauYeHne
Mpeo6pa3oBaHue, COXPaHsILLEE 3HaueHe
Mpeo6pa3oBaHre, COXPaHSILLEE 3HAUeHe
MpeoGpa3oBaHue, COXPaHSItOLLEE 3HaUeHe

OWwwnbKN apanasoHa 3HauYeHuii JatoT pesysbTar,
B6OTUMKOM

OLWmM6BKM AnanasoHa 3HauYeHWin AatoT pesysibTar,
B6OTUMKOM

Mpeo6pasoBaHyie, COXpaHsiioLLee 3HauYeHne

onpegensieMblii paspa-

onpegensieMblii paspa-

onpegensieMblii paspa-

onpeaensieMblii paspa-

onpegensieMblii paspa-

onpegensieMblii paspa-

onpegensieMblii paspa-
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Hovep M%&Wm [lletarnmn npeobpasosaHs
80 UNT _to_ UDINT [MpeobpasoBaHve, COXPaHSIOLLEE 3HAYEHVE
8l UNT 1o USINT é)oL-IL-ILI/IIEEOVIM,qMaI'IaSOHa 3HAYEHUI AAtoT pesynbTat, onpeaensieMblii paspa-
82 USINT _TO_ LREAL Mpeob6pasoBaHne, COXpaHAIoLLEe 3HaYeHNe
83 USINT _TO_ REAL MpeobpasoBaHue, COXpaHsIoLLEee 3Ha4eHne
84 USINT TO_ LINT Mpeobpa3oBaHie, coxpaHsitoLLee 3HaueHne
85 USINT _TO_ DINT MpeobpasoBaHie, COXpaHSIOLLIEE 3HAYEHVE
86 USINT _TO_ INT MpeobpasoBaHne, COXpaHSIoLLEE 3HAYEHVE
87 USINT _TO_  SINT gctlirS:gM,qwanasOHa 3HAYEHWUI AAKOT pesyribTar, onpejensieMblii paspa-
88 USINT _TO_  ULINT MpeobpasoBaHyie, COXpaHAIoLLEe 3HaYeHNe
89 USINT _TO_  UDINT MpeobpasoBaHyie, COXpaHSIoLLEe 3HaYEHNE
0 USINT _TO_  UINT [Mpeobpa3oBaHve, COXpaHSIoLLEe 3HaYeHVe

6.6.2.5.4 [lpeob6pa3oBaHue TUNOB GUTOBbLIX TUMOB AaHHbIX

Mpv npeoc6pasoBaHnM 3TOro TUNa AaHHbIX UCNOMb3YIOTCA CreayloLlme npasuna:

1 Mpeob6pa3oBaHne TUNOB AaHHbIX OCYLLECTBNSETCA Kak nepedaya ABONYHbIX AAHHbIX.

2 Ecnv MCXOAHbIA TUM JaHHbIX MEHbLUE, YeM LeNeBOi TUM AaHHbIX, NCXOAHOE 3HauyeHue XpaHuTcs B
caMbIX NpaBbIX 6UTax LenieBoil NepeMeHHON, a camble NieBble 6UTbl yCTaHaBNMBAKOTCA B HOJb.

3 Ecnu ncxofHbIii TN faHHbIX MeHbLUe, YeM LiefIeBOi TN AaHHbIX, TO/IbKO camble npaBble 6UTbl UCX04-
HON NepeMeHHOV COXPaHATCA B Le/IeBOM TUMe AaHHbIX.

Mpume oo
punep JNeBbi GainT Mpa.biii GaitT
VICTOUHVK.

Anpecar.

B Ta6f|l/ll_l,e 24 onucaHbl qf)yHKU,VII/I npeoGpasoBaHMﬂ C getasiiMu, BblTEKAOWMMU U3 NPUMEHEHUA ONun-
CaHHbIX Bbille npasusl.

Ta6bnuua 24 — Npeobpas3oBaHrie GUTOBLIX TUMOB AAHHbBIX

'l\;g) V0B ZHHbX [Jetarv npeobpasosaHns
1 LWORD _TO_ DWORD [lBovyHas nepefaya camMbix NpaBbix 6aliTOB B aapecar
2 LWORD _TO_ WORD [lBovyHas nepefava camMbix NpaBbix 6aliToB B agpecar
3 LWORD _TO_ BYTE [BonyHasi nepefaya cambix NpasbIX 6aliToB B agpecar
4 LWORD _TO_ BOOL [lBovyHas nepefada caMoro npasoro 6vTa B agpecar
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H- GyHaA MPeoGpEsoEaH/AH
= TUNOB MBHHEX [lleTarm npeoGpasosaHnA

[lBovyHasa nepejaya camblX MpaBblX GaiToB B agpecar, camble fieBble

5 DWORD  _TO_ LWORD 6aliTbl yCTaHaBIMBAIOTCA B Hy/b
6 DWORD _TO_ WORD [iBonyHas nepefava cambix npasbIx 6aliTOB B agpecar
DWORD _TO_ BYTE [BonuyHas nepefaya camMbix NpaBbix 6aiTOB B agpecar
DWORD _TO_ BOOL [iBonuHas nepegava camoro npasoro 6uta B agpecart
9 WORD T0_ LWORD ,g,B(BVI'-IHaH nepegaya cambix nMpaBbiX 6aliTOB B afpecar, camble fieBble
alTbl YCTaHAB/IMBAOTCS B Hy/lb
10  WORD T0_ DWORD ,él,sgquaﬂ nepefaya cambix npasblx 6aiiTOB B afpecaT, camble fieBble
aliTbl YCTaHABIMBAIOTCA B Hy/b
1 WORD _TO_ BYTE [lBonyHas nepegava cambix NpasbIx OATOB B afpecar
12 WORD _TO_ BOOL [iBonuHas nepegava camoro npasoro 6uTta B aapecar
13 BYTE To_ LWORD gegquaﬂ nepegaya cambix npasblx 6aiiTOB B afpecaT, camble fieBble
alTbl YCTaHAB/IMBAOTCS B Hy/lb
14 BYTE 10 DWORD gegquaﬂ nepegaya cambix nMpasblx 6aiiTOB B afpecaT, camble fieBble
alTbl YCTaHAB/IMBAOTCS B Hy/lb
15  BYTE 10 WORD gegquaﬂ nepegaya cambix npasblx 6aiiTOB B afpecar, camble fiesble
alTbl yCTaHaAB/IMBAOTCS B Hy/lb
16 BYTE _TO_ BOOL [lBonuyHas nepefada caMoro npasoro 6uTa B agpecar
17 BYTE _TO_ CHAR Mepesaya ABONYHbLIX AaHHbLIX
18 BOOL _TO_ LWORD [Jaet pesynbtar 16#0 nmn 1641
19 BOOL _TO_ DWORD [JaeT pesynbtar 16#0 nnn 16#1
20 BOOL _TO_ WORD [Jaet pesynbtar 1640 nwmn 1641
21 BOOL _TO_ BYTE [Jaet pesynbtar 16#0 wmn 16#1
22 CHAR _TO_ BYTE Mepenaya ABOVYHbBIX AAHHBIX
23 CHAR To WORD gsgquaﬂ nepefaya cambix Mpasblx 6aliTOB B afpecar, camble fieBble
- = alTbl yCTaHaB/MBAIOTCS B Hy/lb
24 CHAR To DWORD gsgquaﬂ nepefaya cambix npasblx 6aiiTOB B afpecar, cawvble fieBble
- = alTbl yCTaHaB/MBAIOTCS B Hy/lb
25 CHAR To LWORD gsgquaﬂ nepegaya cambix npaBbix GaiiTOB B agpecar, cavble fieBble
- = aliTbl yCTaHAB/IMBAIOTCA B Hy/lb
26 WCHAR _TO_ WORD Mepenaya ABOMYHbIX AAHHbIX
27 WCHAR T0 DWORD fBonuHas nepefada cambIx Npasbix 6aliToB B aapecar, camble JieBble
- = 6aliTbl ycTaHaB/MBAIOTCS B Hy/lb
28 WCHAR T0_ LWORD [BonuHas nepepaya cambix Npasbix 6aliToB B aapecar, camble JieBble

6aiiTbl ycTaHaBMIMBAIOTCS B Hy/lb

6.6.2.5.5 Tpeo6pa3oBaHue 6UTOBLIX TUMOB JaHHbIX B YNC/IOBbIE TUMbI faHHbIX

Mpv Nnpeo6pa3oBaHNM 3TOTO TUMA AAHHBIX UCMOML3YHOTCA Cneaytolue npasuna:

1 MNpeo6pa3oBaHne TUMNOB AaHHbIX OCYLLECTBAAETCS Kak nepejaya ABOUYHbIX AAHHbIX.

2 Ecnu McXofHblii TUN AaHHbIX MeHblUe, Yem LefieBOi TUM OAaHHbIX, UCXOLHOE 3HAUYEHWE XPaHUTCS B
cambix NpaBsbIxX 6UTax LeNeBoit NnepemMeHHoili, a caMble NieBble 6UTbl YCTaHABNNBAKOTCS B MO/lb.

7
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Mpumep 1
X: SINT:= 18; W: WORD; W:= SINT_TO_WORD(X); n W nony4yaeT 3Ha4yeHue 16*0012.

3 Ecnn VICXO,D,HbIVI TMN AaHHbIX MeHblle, YemM ueneBoﬁ TN AaHHbIX, TO/IbKO CaMble MNnpaBble 6aiiTbl nc-
XO,CI,HOI7| nepemeHHoﬁ COXpaHAKTCA B LesieBOM TUne AaHHbIX.

Mpumep 2
W. WORD: = 16*1234; X: SINT; X:- W: 1 X nonyyaeT 3HaueHue 54 (=16*34).

B Ta6I'IVILI,e 25 onucaHbl beHKU,VII/I I'Ip906pa3OBaHI/IFI C getansamMiu, BblTEKakLWMMN U3 NPUMEHEHUA ONn-
CaHHbIX BbIlle npasusl.

Ta6nuya 25— MNpeobpazoBaHie GUTOBbIX Y YCIIOBbIX TUMOB JAHHbIX

"\;g; %mmr&%wm [Jetarm npeo6paszoBaH/s

1 LWORD _TO_ LREAL Mepegaya ABOMNUHBIX AaHHbLIX

2 DWORD _TO_ REAL Mepepaya ABOVYHBIX JAaHHbIX

3 LWORD _TO_ LINT Mepegaya ABOMNYHBIX AAaHHbLIX

4 LWORD _TO_ DINT [BonyHas nepefaya cambix NpaBbix 6aiiToB B agpecar
5 LWORD _TO_ INT [BonuyHas nepefava cambIx NpaBbix 6aiiTOB B agpecar
6 LWORD _TO_ SINT [lBonyHas nepefava camoro npasoro 6aiita B agpecar
7 LWORD _TO_ ULINT Mepeaaya ABONYHBIX JaHHbIX

8 LWORD _TO_ UDINT [lBonyHas nepefava cambix NpaBbIx 6aliTOB B agpecar
9 LWORD _TO_ UINT [BonyHas nepefada cambIx NpasbIx 6aiiToB B agpecar
10 LWORD _TO_ USINT [lBonyHas nepepava camoro npasoro 6aiita B agpecar
11 DWORD _TO_ LINT [BonyHas nepegava B caMble npasble 6aliTbl agpecara
12 DWORD _TO_ DINT Mepepaya ABOVYHBIX JAaHHbIX

13 DWORD _TO_ INT [BonuHas nepefava cambix NpaBbix 6aiiTOB B agpecar
14 DWORD _TO_ SINT [lBonyHas nepepava camoro npasoro 6aiita B agpecar
15 DWORD _TO_ ULINT [BonyHas nepegada B caMble npasble 6aliTbl agpecara
16 DWORD _TO_ UDINT Mepepaya ABOVYHBIX JaHHbIX

17 DWORD _TO_ UINT [BonyHas nepefaya cambix NpaBbix 6aiiToB B agpecar
18 DWORD _TO_ USINT [iBonyHas nepegava camoro npasoro 6avita B agpecar
19 WORD _TO_ LINT [BonuHas nepegaya B caMble npasble 6aliTbl agpecara
20 WORD _TO_ DINT [iIBonyHas nepegava B camble NMpaBble 6aiiThl agpecara
21  WORD _TO_ INT Mepegaya ABONYHBIX JaHHbIX

22 WORD _TO_ SINT [iIBonyHas nepegava camoro nNpaBoro bavita B agpecar
23 WORD _TO_ ULINT [BonyHas nepefaya B camMble NpaBble 6aliTbl agpecara
24 WORD _TO_ UDINT [lBonyHas nepefaya B camMble Npasble GaliTbl agpecata
25 WORD _TO_ UINT Mepepada ABONYHBIX AaHHbIX

26 WORD _TO_ USINT [lBonuyHas nepefaya camoro npasoro 6aiita B agpecar
27 BYTE _TO_ LINT [BonyHas nepefava B camMble NpaBble 6aliTbl agpecara
28 BYTE _TO_ DINT [iBonyHas nepefaya B camMble Npasble GaliTbl agpecata
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MponomkeHne Tabnnupl 25

Ho-
ep

29

47

49

52

53

57

59

BYTE
BYTE
BYTE
BYTE
BYTE
BYTE
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
LREAL
REAL
LINT
LINT
LINT
LINT

DINT

DINT
DINT
DINT

SINT

SINT

SINT
SINT

PyHKLY NPeoGpasOBaHIA
TUINOB [aHHBIX

_TO_ INT
_TO_ SINT
_TO_ ULINT
_TO_ UDINT
_TO_ UINT
_TO_ USINT
_TO_ LINT
_TO_ DINT
_TO_ INT
_TO_ SINT
_TO_ ULINT
_TO_ UDINT
_TO_ UINT
_TO_ USINT
_TO_ LWORD
_TO_ DWORD
_TO_ LWORD
_TO_ DWORD
_TO_ WORD
_TO_ BYTE
_TO_ LWORD
_TO_ DWORD
_TO_ WORD
_TO_ BYTE
_TO_ LWORD
_TO_ DWORD
_TO_ WORD
_TO_ BYTE
_TO_ LWORD
_TO_ DWORD
_TO_ WORD
_TO_ BYTE

FOCT P M3K 61131-3—2016

[Jetanm npeobpayooams

[lBonyHas nepefava B camMble Npasble 6ain T agpecata
Mepepaya ABONYHbIX AaHHbIX

[lBonyHas nepefava B camble Npasble 6aliTbl agpecata
[BonyHas nepegada B caMble npasble 6aliTbl agpecara
[lBonuyHas nepefava B caMble Npasble 6aliTbl agpecata
Mepepaya ABOVNYHbIX AAHHbIX

[JaeT pesynbtar 0 unm 1

[Jaet pesynbtar O um 1

[JaeT pesynstar 0 unn 1

[aet pesynbtar O um 1

[JaeT pesynbtar 0 unm 1

[Jaet pesynbtar O um 1

[Jaet pesynstar 0 unm 1

[aet pesynbtar O uam 1

Mepepaya ABOVNYHbIX AaHHbIX

Mepepaya ABOVNYHbIX AaHHbIX

Mepepaya ABONYHbIX AAHHBIX

[lBonuHas nepefava cambix Npasbix O6aiToB B agpecar

[BonyHas nepesava cambix NpaBbIx G6aiTOB B agpecar

[liBonuHas nepefaya camoro npasoro 6aiiTa B agpecar

[BovyHas nepefava B camble npasble GaliTbl agpecara, OCTa/lbHble
6aiiTbl = 0

Mepeaaya ABOUYHBIX AaHHbIX
[lBovuHas nepefaya cavbix npasbix GaliToB B agpecart
[iBovuHas nepefjaya camoro npasoro 6aiita B agpecar

[BonyHas nepefaya B camble npa.ble GaiiTbl agpecara, ocTaslbHble
GaiiTbl =0

[lBonuyHas nepefava B camble npa.ble GaiiTbl agpecara, ocTaslbHble
GaiiTbl =0

Mepeaaya ABONYHbBIX JaHHbIX
[lBonuHas nepefjaua camoro npasoro 6Gaiita B agpecar

[BonuHas nepefava B camble npa.ble GaiiTbl agpecara, ocTaslbHble
6eiitbl =0

[IBonyHas nepegava B camble npasble 6aiThl agpecara, oCTaslbHble
Galitbl = 0

Mepenaya ABONYHbIX AaHHbIX

Mepenada ABONYHbIX AaHHbIX
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OkoHyaHve Tabuupl 25

Ho-
mep

61
62
63
64

65

66

67

69

70

72

73

74

75
76

ULINT
ULINT
ULINT
ULINT

UDINT

UDINT
UDINT
UDINT

UINT

UINT

UINT
UINT

USINT

USINT

USINT
USINT

®yHKLMA Nnpeo6pa3oBaHus

TANOB AaHHbIX
_To_
_To_
_To_
_To_
_To_

_To_
_To_
_To_

-TO_

_To_

_To_
_To_

_To_
_To_

_To_
_To_

LWORD
DWORD
WORD
BYTE

LWORD

DWORD
WORD
BYTE

LWORD

DWORD

WORD
BYTE

LWORD

DWORD

WORD
BYTE

AeTanu npeoGpasoBaHuns

Mepepaya ABONYHBIX A@HHbIX

[lBonyHas nepegava cambix Npasbix 6aiiToB B agpecar
[lBonyHas nepefava cambix NpaBbix 6aiiToB B agpecar
[BonyHas nepegaya camoro npasoro 6aiita B agpecar

[iBonuHas nepegava B camble npasble GaiTbl agpecara, oCTaslbHble
Gaiitbl = 0

Mepeaada ABOVNYHbBIX AaHHbIX
[JBonuHas nepefjaya cambix Npasbix GaliToB B agpecar
[iBonuHas nepefaya camoro npasoro Gaiita B agpecar

[BonyHas nepefaya B camble npa.ble 6aiiTbl agpecara, ocTaslbHble
Gaiitbl =0

[BonuyHas nepefaya B camble npa.ble 6aiiTbl agpecara, ocTaslbHble
Gaiitbl =0

Mepeaaqa ABONYHBIX AaHHbIX
[iBonuHas nepefaya camoro npasoro 6aiita B agpecar

[BonyHas nepefaya B camble npa.ble 6aiiTbl agpecara, ocTaslbHble
Gaittbl = 0

[BonyHas nepefaya B camble npa.ble GaiiTbl agpecara, ocTaslbHble
GaiiTbl =0

Mepefada ABOUYHBIX AAaHHbIX

Mepeaada ABONYHBIX AAHHbIX

6.6.2.5.6 [Mpeobpa3oBaHve TUNOB JaHHbIX AATbl N BPEMEHU
B tabnuue 26 nokasbiBaeTcs npeobpasoBaHne TUMNOB AaHHbIX AATbl U BPEMEHM.

Ta6nuya 26— lMNpeobpazoBaHie TUMOB AaHHbIX AATbl I BPEMEHM

Ho-

Mop

1

74

LTIME

TIME

LDT

LDT

LDT

LDT

DT

PYHKLWSI Npeobpa3oBaHmsa

TUNOB AaHHbIX

_To_

_To_

_To_

_To_
_To_

_TO_

TIME

LTIME

DT

DATE

LTOD

TOD

LDT

[eTtanu npeobpasosaHunsa
OLwmbKM granasoHa 3HaUeHwi [at0T pesy/ibTar, onpe,u,enﬂeMbu‘/’l pas-
pa6OTLIVIKOM. M MOXET NPOUCXOANTbL NOTEPSt TOYHOCTU

OLLMBKM AnanasoHa 3HaueHWi 1atoT pesysibTar, onpeaensieMblii pas-
PaBOTUMKOM. ¥ MOXET NPOUCXOAUTL NOTEepst TOYHOCTU

OwWmbKM AranasoHa 3HaUeHU AAl0T pesy ibTar, onpesesisiemblii pas-
paBboTUVKOM. 1 MOXET MPOUCXOANTL NOTEPst TOYHOCTU

Mpeo6pasyeT TOMbKO CoAEPXaLLyocs AaTy, OLLIMGKM Auanas3oHa 3Ha-
UeHWii JatoT pesysibTar, onpeaesisieMblii paspaGoTUMKOM

Mpeo6pasyeT TOMbKO CoAepkalleecs BpeMsl CyToK

I'Ipe06pa3yeT TOJIbKO cofepxalleecs BpemMs CyTOK, MOXET NMPOUCXO-
AWTb NOTepsA TOYHOCTU

OLLUMGKM AnanaszoHa 3HaUYeHWI JatoT pesysibTar, onpeaensieMblii pas-
PaBOTHUMKOM, Y MOXET MPOUCXOAUTL MOTepst TOUHOCTU
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OkoHyaHve Tabnmupl 26

s ®yra NpeospasoBaHIR [leTan npeoBpasosaHis!

TUNOB AaHHbIX

MpeobpasyeT TO/IbKO COAEPXALLYHOCS AaTy, OLLMOK/ Anana3oHa 3Ha-

8 ot TO DATE o .
— = YEHWIA fAlOT pesyribTar, onpeaesisieMblii pas3paboTyMKoM
MpeobpasyeT TONbKO coAepxalleecsi BpeMsi CyTOK, OLUMOKV Avana-
9 DT TO LTOD o .
- = 30Ha 3HAYEHWIA Aat0T pesy/bTar, onpesensemMbiii paspaboTynkoM
MpeobpasyeT TO/bKO CoAepXaLleecs BpeMsi CyTOK, OLUMOKV Avana-
10 DT TO TOD o .
- = 30Ha 3HAYEHWIA Aat0T pesysbTar, onpesensemMbiii paspaboTynkoM
un LTOD _TO_ TOO MpeobpasoBaHne, CoxpaHsiioLLee 3HaueHme
12 ToD 10 LTOD OWwmBKM aranasoHa 3HaueHUli AatoT pesysibTar, onpeaesisieMblil pas-

pPaGOTUMKOM. Y MOXET NPOVCXOAUTL NOTEPS TOUHOCTU

6.6.2.5.7 TlMpeobpa3oBaHve CUMBOJIbHbIX TUMOB AAaHHbIX
B Tabnmue 27 nokasbiBaeTca npeobpasoBaHne CUMBOJIbHbIX TUMOB AaHHbIX.

Ta6nuuya 27 — Mpeo6pasoBaHe CUMBOSIbHBIX TUMOB AAHHBIX

Nl-gp w%pep‘aHOﬁpasHbKOBa' i [Jetanm npeobpasosaHns

MpeobpasyoTcsl TOSIbKO CYMBOSIbI, NOAAEPXVBAEMblE pa3paboTym-
1 WSTRING _TO_ STRING koM B Tune AaHHbiX STRING, npeobpa3oBaH/e OCTaslbHbIX CUMBO-
10B onpefenseTca paspaboTUkoM

MNepepaetca I'IepBbIVI CMMBO/1 CTPOKWU, eC/in CTPOKa NycTas, uenesas

2  WSTRING _to_ WCHAR
nepeMeHHasi UMeeT HeonpeenieHHoe 3HaveHve
Mpeo6pasyeT CMBO/IbI CTPOKY Kak onpefesnieHo pa3paboTumkoM B
3 STRING _to_ WSTRING COOTBETCTBYHOLLME CUMBOJIbI Habopa cumBosioB VICO/M3K 10646
(UTF-16)
4 STRING to CHAR MepepaeTca nepBblii CUMBO/ CTPOKW, EC/IN CTPOKA MycTas!, Lenesas
- - nepeMeHHasi MeeT HeonpeaeieHHoe 3HaueH o
5 WCHAR _TO_ WSTRING  [aeT CTpOoKy C thakTUYeCKO A/IMHON B OAUH CUMBOJT

MpeobpasytoTca TONMbLKO CUMBOSIbI, NOAAEPXVBAEMbIE pa3paboTym-
6 WCHAR _TO_ CHAR KoM B TUne AaHHbix CHAR, npeotpasoBaHue OCTaslbHbIX CYMBO/IOB
onpegenseTca paspaboTumkom

7 CHAR _TO_ STRING [LaeT cTpoKy ¢ (hakTnyeckoli A/IMHOW B OfUH CYMBOS

8 CHAR T0 WCHAR I'Ipeo6pasiyeT CVIMBO/T KaK Onpefe/ieHo pa3paboTyunkoM B COOTBET-
- 7= CTBYHOLLWIA cMMBO/ Habopa cumeosios UTF-16

6.6.2.5.8 Uwncnosble 1 apudmeTnyeckne yHKLUN

CraHfapTHoe rpaduyeckoe npeacTtaBfieHne, UMeHa OYHKLWIA, TUNbl BXOAHbLIX U BbIXOAHbLIX NepeMeH-
HbIX W onucaHua YHKLUIA O4HOIM YMCNOBOV NepemeHHol onpegensatTcs B Tabnuue 28. [laHHble hyHKLMK
neperpyxarwTcs Ha onpeefieHHbIX POAOBbIX TUNaX AaHHbIX U MOTYT 6bITb TUNMU3NPOBaHHLIMU. B Taknx dyyHk-
LMAX BXOA W BbIXO UMEIT OAMHAKOBBIN TUM.

CrtaHgapTHoe rpadmyeckoe npeacTaBneHne, MeHa U CUMBO/bI DYHKUUIA 1 onucaHus apudmeTtuye-
CKMX hyHKLUIA ABYX 1 6onee nepeMeHHbIX nokasbiBatoTcs B Tabnuue 29. [laHHble hyHKLMU NeperpyxaroTrcs
Ha BCeX onpefesieHHbIX YACM0BbIX TUNax AaHHbIX, 1 MOTYT 6bITb TUNMU3NPOBAHHLIMU.

TOYHOCTb YMCNOBbLIX (PYHKUWI BblpaxaeTcsl B TepMUHaX OAHOW unn 6onee 3aBUCMMOCTEN, onpegense-
MbIX pa3paboTymKoMm.

OLwwnbKa BO3HMKAET, eCNN pe3y/bTaT BblUMCNEHUS O4HOM 13 Taknx hyHKLMIA NpeBblllaeT AManasoH 3Ha-
YeHWii. yKasaHHbIX ANA TUna AaHHbIX BbIXoAa (OYHKUUW, WAN ecnun NpesnpuHUMaeTca nonbiTka AefeHns Ha
HOJb.
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Tabnuua 28— Yucnosble 1 apumeTnyeckve yHKLMM

Ho-
mep

OnucaHwne
(Mma dyHKumnMn)

pachuueckas copma
Tt

o — |  ex

(*) — Twn BXOAHOIA.'BbIXOAHON NEepeMeHHON
(**) — Vims doyHKUmn

O6Lwme yHKUUM

ABS(X)

SQRT(X)

Norapudmunyeckne pyHkuUm
LN(X)

LOG(x)

EXP(X)
TpuroHomeTpuyeckme yHKLUN
SIN(X)

COS(x)

TAN(X)

ASIN(X)

ACOS(x)

ATAN(X)

ATAN2(yx)

| ATAN2 |
ANY_REAL--]Y |- ANY_REAL
ANY_REAL-- X |

+

Tabnunua 29 — Apudmetndeckvie qyHKUMN

Ho.
Mep

76

OnucaHne

padmyeckasn chopma

[ — +
ANY_NUM — | *** |-- ANY_NOM
ANY_NUM — | |
ANY_NUM — | |

[ — +

{***) — HassaHvie nnv cmson

Twun BXOAHOIW/
BbIXOAHO
nepeMmeHHON

O6bacHeHne

MpumMep ncnonb3oBaHUA B A3blke ST
A= SIN(B):
(A3bIK ST)

ANYJhUM AbcontoTHasa BenMumHa

ANY_REAL KBafpaTHbIii KOpeHb

ANY_REAL HatypasnbHbiii norapucom

ANY_REAL [LecatnuHbiii norapydom

ANY_REAL IKCMOHEeHTa

ANY_REAL CuWHYyC OT BXOAHOrO 3HaYeHUs1 B pagyiaHax

ANY_REAL KOCVHyC OT BXOAHOrO 3Ha4eH!s B pagyiaHax

ANY_REAL TaHreHc oT BXOAHOro 3HaYeHVsA B paguaHax

ANY_REAL 'naBHOe 3HauyeHve apkcuHyca

ANY_REAL "naBHOe 3HaYeHVe apkKocuHyca

ANY_REAL CnaBHOe 3HayeHVe apKTaHreHca

ANY_REAL Yron mexgay MosoX1TeslbHbIM Hanpas/e-
HMEM OCW X M/IOCKOCTV W TOYKOW, 3afaH-
HOIn koopavHaTaMu (X. y). 3HayeHvie yrna
ABMAETCA  MOJIOKMTE/IbHBIM -+ 4111 YIJI0B
NPOTUB YaCOBOW CTPesikv (BepxHsst nosy-
naockocTb. y > 0). 1 oTpuuaTesibHbIM A1
YI710B MO YaCOBOW CTPesike (HWKHAS nony-
M10CKOCTb. Y < 0).

Cumson
HassaHune O6bACHEHME
(onepatop)

MpumMep 1Cnonb30BaHNUSA B A3bIKE

KaK BbI30B (OyHKLWM:
A:=ADD(B. C. D):

wm

Kak oneparop (C1mBo/T)
A=B+C+D:
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OkoHyaHve Tabmupl 29

Ho* QvBon

Op Ovicarne HazeaHie (onieparop) OGBsAcHeHVIe
Pacwmpsiemble apudmeTnyeckme yHk-
umn
1> Crnoxerve ADD + OUT:= INL + IN2 +... + INn
2 YMHOXeHne MUL u OUT:=INL *IN2  *INn
Hepacluvpsemsle apudmeTnyeckme
dyHKUMK
3c> BbluraHne SuB - OUT:=INL *IN2*... *INn
4q) fenenve DIv / OUT:= IN1 / IN2
5g  OcTaTokno moaysio MOD OUT:= IN1 modulo IN2
6'»  DKCMOHEHTa EXPT oo OUT:= IN1IN2
79)  Tepecblika MOVE = OUT:=IN

MpumedyaHue 1— HenycTble 3HaueHVsi B rpade «CMMBOM» MOTYT WCTO/b30BaTLCA KaK OnepaTopb! B TeK-
CTOBbIX S13bIKaX.

MpumeyaHune 2— 3anucb IN1. IN2.....INn cCbUIaeTCa Ha BXOAHbIE NepeMeHHbIE B HACXOOALLEM MOPSSKE;
OUT ccbInaeTcs Ha BbIXOAHYHO NepeMEHHYHO.

MNpumeyaHue 3— [MpymMepbl NCnonb30BaHNA U 06bsBNEHUA AaHbl Ha A3blke ST.

a>Korga npefcTaBneHvie oyHKUMM NOAAEPKABAETCS MMEHEM, 3TO OTMEUAeTCs Cy(HPUKCOM «M» B AekapaLym
COOTBETCTBUSA.

Hanpumep, «1m» npefcrasseT 3anvcb «ADD».
b) Korga npepctasnenve dyHKLMM NOAAEPAKUBAETCA CUMBOJIOM, 3TO OTMeYaeTcs Cydadhrkcom «S» B AeknapaLmm
cooTBeTCTBUA. Hanpumep. «1$» npeAcTaBnseT 3anmch «+».
c| BxogHble 11 BbIXOAHbIE NepeMeHHbIe /19 3TUX qoyHKumiA uvetot Tvn ANY_MAGNITUDE.
d) Pe3ynbTatom feneHns Lesbix Yncen SBsSeTcs Lesoe YMCO TOro Xe Tvna C yceyeHrem 3HaueHus No Hanpas-
NEHNIO K HyMto, Hanpuwvep. 7/3 =2 n (-7°3 =-2.
& Ans atoli cpyHkupm. INL 1 IN2 umetot pogosoii Tun ANYJNT. Pe3ynbtar BbINosIHeHUs: 3Toi doyHKummM MOD
3KBMBAJIEHTEH BbIYUC/IEHUIO C/IEAYIOLLIMX ONEepaTopoB A3blka ST:
IF (IN2 =0)
THEN OUT:=0:
ELSE OUT:=IN1 - (IN*N2)*IN2;
ENDJF
f| Ansa doyHkumm EXPT. INL umeet Tvn ANY_REAL. a IN2— tin ANY_NUM. Tun BbIXoAHOl NepemMeHHon — Ta-
KO e. kaK T1n nepemexHoi IN1.

) cpyHkums MOVE vmeeT poBHO oaHy BXOAHyt0 nepemerHyto (IN) Tuna ANY v oHy BXOAHYIO MepeMeHHyo
(OUT) tmna ANY.

6 6.2.5.9 BuToBbIE CTPOKM 1 NOpa3psgHblie nornyeckne yHKLnm

CraHgapTHoe rpadhmueckoe npefcTaBfieHne, nMeHa yHKUWIA 1 onncaHnsa yHKUKiA casura ans ogHoiw
nepeMeHHo Tna 6uToBOI CTPOKK onpedenstotca B Tabnuue 30. JaHHble hyHKLMN NeperpyxatwTcs gnsa Tv-
noB 6GMTOBOI CTPOKU M MOTYT GbITb TUNN3MPOBAHbI.

CraHgapTHoe rpadhmueckoe npeacTaBfieHne, UMeHa OYHKLWUIA 1 CUMBOJIOB M ONMCaHUA NopaspsagHbIX
noruyecknx hyHkuuii onpegenstoTcs B Tabnvue 31. laHHble hyHKLMN ABNAIOTCA pacupsaemMbiMu (3a UCK/IO-
yeHvem dyHkuun NOT), neperpyxatTcs 4718 BCEX TUMOB BGUTOBBIX CTPOK, U MOTYT 6biTb TUMN3NPOBAHHLIMU.
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Tabnnu

Ho-
MED

Tabnn

Hovep
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ya 30— PyHKUMM BUTOBOTO cABUra
Orwmcanvie HassaHve

pachmueckasn copma

R
I *k o I

ANY BIT —[IN  |— ANY BIT

ANY_INT — |N |

("**) — Vimsa doyHKumn

Casur BNeBo SHL
Casur Bnpaso SHR
Linknnueckuii caBur Bneso ROL
Linknunueckuii casur Bnpaso ROR

QObbsicHeHVe

Mpumep ncnosb3oBaHNA a

A:= SHL(IN:=B. N:=5);
(A3bIK ST)

OUT:= IN. cavHyTOMY BfieBO Ha N 6uT. GUThI cnpasa
3anoNHATCA HyAMM

OUT:= IN. cavHyTOMy BripaBo Ha N 6uT. 6uThbl cnesa
3anoNHATCA HyAMM

OUT:= IN. upkmnyeckn capvHyTomy BrieBo Ha N 6ut

OUT:= IN. umKMyeckun caBMHyTOMY Bnpaso Ha N 61T

Mpumeyanne 1— 3anvce OUT ccbinaeTcs Ha pesyrnbTar qoyHKLWN.

Mpumep —

IN:= 2U0001_1001 of type BYTE. N=3
SHL(IN. 3) = 2*1100_1000

SHR(IN. 3) = 2U0000_0011

ROL(IN. 3) = 2#1100_1000

ROR(IN. 3) = 2#0010_0011

Mpumeyanne 2—INTna BOOL (0guH 61T) HE NMEeeT CMbIc/a.

a>Ecnn BxoaHasA nepemeHHas N MeHbLUe Hyns, BO3HUKaeT oLMbKa.

ua 31 — MNopaspsgHble nornyeckme qyHKUmn
Ormcanve Hessare

pachmnueckas dopma

ANY_BIT —| *** |— ANY_BIT
ANY BIT —| |
—1 |
: — 1 |
ANY_BIT — | |
[ —— +
(**) — Ha3saHue wi cumBon
n AND
Wn OR
VickntovaroLee nnm XOR
OtpuuaHne NOT

- ObbsicHeHVE
Sl (cm. mpuviediaHve 3)
MpuMepbl CNoNb30BaHUS
(cm. npumeyvaHue 5)
A:=AND(B, C. D);
win
A=B&C&D:
& OUT:=IN1 & IN2 &... & INn
(cm. npume-
YaHve 1)
>=1 OUT:=IN1 OR IN2 OR... OR INn
(c™m. npume-
yaHve 2)

=2k+1 OUT:=IN1 XOR IN2 XOR... XOR INn

(cm. npyme-

yaHue 2
) OUT:= NOT INL (cm. npumeydaHve 4)
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OkoHyaHve Tabmupl 31

MpumeyaHne 1— [laHHbIli CUMBO/ NOAXOAMUT 419 UCMO/b30BaHUA B KAUECTBE OnepaTopa B TEKCTOBbIX A3bl-
Kax. Kak nokasaHo B Tabnmuax 68 n 71.

MpumeyaHne 2— [laHHblii CUMBON HE NOAXOAUT 1 UCMONb30BaHUA B KauecTBe onepaTopa B TEKCTOBbIX
A3bIKaXx.

NMpumeyaHune 3— 3anuck IN1, IN2.....INNn cCbUIaeTCcs Ha BXOAHbIE NepeMeHHbIE B HACXOOALLEM MOPAOKE;
OUT ccbliaeTcs Ha BbIXOAHYHO NepeMEHHYHO.

MpumeyvyaHne 4 — Ipadhmyeckoe oTpuLaHe curHanos Trna BOOL Taioke MOXET 6bITb OCYLLECTBEHO.
MpumeyaHune 5— MNpymepbl UCNOMb30BaHNSA N 06BABNEHNS AaHbl HA A3blke ST.

&> Korpa npefcrasneHve thyHKLMW NOAAEPKIBAETCA UMEHEM, 3TO OTMEeYaeTCs CytptMKCOM «M» B Aeknapaumm
cooTBeTcTBUA. Hanpumep. «1m» npeacTasnseT 3anmncb «AND»».

b Koraa npeactasneHvie oyHKLMM NOAAEpXUBAETCS CUMBOJIOM, 3TO OTMeYaeTcs CyddpmKcom «5» B ieknapaLum
COOTBETCTBYS. Hanpumep. «1B» NpeAcTaB/IsieT 3anmch «&».

6.6.2.5.10 ®yHKUMKN BbIGOPA U CPaBHEHNUSA
PyHKUMM BbIGOpa U CpaBHEHUA MeperpyxeHbl Ana BCeX TUNOB AaHHbIX. CTaHgapTHoe rpaduyeckoe

npeAcTaBfieHre, UMeHa (OYHKLMIA 1 CUMBOJIOB 1 OnucaHusi pyHKLWI CpaBHEHNS NoKasbiBaloTCs B Tabnue 32.
CTaHgapTHoe rpaduyeckoe npefcTaBfieHve, UMeHa (OyHKLUMWIA U CUMBOJ/IOB 1 ONUCAaHUS (DYHKLWIA cpaB-
HEHUs MokasbiBaloTcs B Tabnuue 33. Bce (oyHKUMM cpaBHeHWs {3a ucknoueHneM yHkuum NE) sBnsioTcs

pacwmpaemMmbiMn.

CpaBHeHMe B6UTOBbLIX CTPOK BbIMOJSIHAETCA MNopaspsgHo OT camoro NeBoro 6uta K camoMy npaBoMy.
MpepnonaraeTcs, 4To 60M1€e KOPOTKME BUTOBbIE CTPOKWN 3anNO/IHEHbI C/ieBa HYyNAMU NpU cpaBHeHUU ¢ 6onee
ONVHHBIMUN BUTOBBLIMU CTpOKamMu, TO eCTb CpaBHeEHME nepemMeHHbIX Tuna 6uTOoBOI CTPOKKU 6ypeT MeTb Takoi
Xe pesysibTar, kKak CpaBHeHMWe LefbIxX Yucesn 6e3 3Haka.

Tabnuuya 32— PyHKuyM BbiGOpaO*

Ho-

VED Omcanvie Vv Mpadwueckas dopva Obbsickevve. Tprvep
1 Mepecbuika3s MOVE OUT:= IN
0L (NpucBamBa- Fommmmmmmneoees +
He) MOVE
ANY -~ |- ANY
S S— +
2 [BonuHbliA SEL R . OUT:= INOifG=0
BbI6OpC* | SEL | OUT=INLifG=1
BOOL — |G |- ANY Mpumep 1—
ﬁm — ;m? } A=SEL(G O
e + INO:= X,
IN1:=5);
3 Pacumpsemana  MAX Fommmmmaen + OuUT:=
- | |
HKLMA Mak .
?f,lyMy,\L},a ANY ELEVENTARY -- | |- ANY ELEVENTARY MAX(NL. IN2.....INn);
C— | Mpumep 2 —
ANY_ELEMENTARY —L ___________ +I A:= MAX(B. C. D);
4 Pacwimpsemas  MIN e OuT:=
dyHKUMA MU~ I MIN |
HUMyMa ANY ELEMENTARY — | |- ANY ELEMENTARY ”\\l/lrl")\l (IN1IN2...
: —1 |
ANY_ELKMRNTARY — | | Mpumep 3—
A-MIN(B, C.D);
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OkoHyaHve Tabnmupl 32

Ho-

mep OnucaHune Nmsa Fpadnyeckana chopma O6bacHCcHUC.TIpumep
5 Orpanuuntens  LIMIT OUT:= MIN (MAX(IN.
e * MN),MX);
I LIMIT | n 4
ANY ELEMENTARY — |MN | ANY ELEMENTARY pMMep -
ANY ELEMENTARY — IIN | A= U|\/||T(|N;: B.
AHY_ELEMENTARY --|M X | .
I . MN:= 0,
MX:= 5);
6 PactumpeHHbin - MUX a. b.c
My/ibTUNNEK- BbibrpaeT OfHy U3 N
COP bl - > BXOAHbIX MEpeMeHHbIX
M - B 3aBVCYMOCTU OT BXOA-
| MUX

! HOW NEPEMEHHOM Kk
AHY_ELEMENTARY — [K |- ANY_ELEMENTARY
ANY_ELEMENTARY — | | Mpumep 5 —
|

ANY_RLEMENTARY — | A .- MUX(0. B. C. D);

MMeeT Takoi xe ag-
hekT Kak

A-B;
NMpumeyaHune 1 — 3anuck INL. IN2.....INNn cCbUIaeTCA Ha BXOAHbIE NEPEMEHHbIE B HACXOAALLEM MOPAIKE;
OUT ccbinaeTcs Ha BbIXOAHYHO NepeMEHHY!HO.
MpumeyaHune 2— [Mpumepbl NCMOIb30BaHUA 1 0OBABNEHUA AaHbl Ha A3bike ST.

a) PyHkums MOVE vmeeT poBHO 0AHY BXOAHYH0 nepemMenHyto IN Tvna ANY 1 ofHy BXOAHYHO nepemeHHyro OUT
ina ANY.

o HemmeHoBaHHble BXOAHbIe nepemMeHHble doyHKuMn MUX nvetoT HesiBHble uveHa INO. INL....INn-1 B Hucxo-
JAwem nopsiake, rae n u3 o6LLEro Yncnia BXoAHbIX NepemMeHHbIX. [JaHHble uMeHa MoryT (HO Heobsi3aTesbHO) ObITb Mo-
Ka3aHbl B rpadmyeckom npeacTaseHunm.

> OYHKUMA MUX MOXET BbITb TUNM3npoBaHa B doopMe MUX =+, rie » — TUN BXOAHOW NepemMeHHomn K n « —
VN APYIVIX BXOAHbIX MEPEMEHHBIX U BbIXOAa.

® PaspaboTuviKy paspeLLaeTcsi (Ho Heo6s3aTe bHO) NoAAePKUBATL BbIGOP CPean NepeMeHHbIX onpeaeneHHbIX
Mo/b30BaTE/NIEM TUMOB [aHHbIX, YTOObI NOATBEPAUT COOTBETCTBUE STOMY CBOICTBY.

B) Ecnm chakTnyeckoe 3HaueHne BXoaHoi nepeMerHol K doyHkummn MUX Haxogutcest BHe gvanasoHa {0 ... n-1).
BO3HVIKaEeT OLLMOKa.

Ta6nunya 33 — OyHKLUM CpaBHEHUA

NHg[-) Ovcave Vsl Gavsoril (pacwipsiemvast ZM%-I?&EHLL&? Y/CrIo OrepaHoB)
padhnueckas chopma Mpvmep ncnonb3oBaHns
— —F A:=GT(B. C. D); Il ma coyHKLMM
ANY BLEVENTARY — | *** |— BOOL wm
AI\IY_ELEI\/EI:\I7ARY-1| : | A= (B>C) & (OD): NCwnwvson
P -
(*'*) ma nnm cumson
1 Y6biBatoLLias nocnefoBaTe/lbHOCTb GT > OuUT:=
(IN1>IN2)& (IN2>IN3) &.. & (INn-1 > INn)
2 MOHOTOHHas nocneaoBarte/ibHOCTb GE >= OUT:=

(INL>=IN2)&(IN2>=IN3)&... & (INn-1 >= INn)
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OKoHuaHve Tabnuupl 33

Ho- OGLsiCHeHVe
Mep Ovcave 3 CaveorB (pacuwmpsieMast: 2 Wi GorbLLIEE KIC/IO ONepaHIoB)
3 Equality EQ = OUT;=
(IN1=IN2)&(IN2=IN3) &.. & (INn-1 = INn)
4 MOHOTOHHasA nocnefoBartesibHOCTb LE <= OUT:=
(IN1<=IN2)&(IN2<=IN3)&.. & (INn-1 <= INn)
5 Increasing sequence LT < OUT:=
(IN1<IN2)& (IN2<IN3) &.. & (INn-1 < INn)
6 Inequality NE < OUT;= (IN1<>IN2) (HepacLuvpsiemasi)

MpumeyaHne 1— 3anuck IN1, IN2.....INN ccbriaeTca Ha BXOAHbIE NEPEMEHHbBIE B HUCXOAALLEM MOPSKE;
OUT ccbuiaeTcst Ha BbIXOAHYHO MEPEMEHHYIO.

MNMpumevaHne 2 — Bce c1MMBO/Ibl, NOKa3aHHbIe B ﬂ,aHHOVI Ta6n|/|u,e, MOryT LCNOJIb30BaTLCA Kak oneparopbl
B TEKCTOBbIX A3bIKaX.

MpumevyaHue 3 — MNpUMePbI UCMOMb30BaHMUS 1 OGBSIBIEHNS AaHbl Ha S3bike ST.

MpumMmevyaHue 4 — CraHaapTHble (hyHKLMW CPABHEHUS] MOTYT Taloke ONpefensThest 3aBUCSLLMMM OT 5i3bIKa,
HanpyMep, Ha A3biKe PeseNHO-KOHTAKTHBIX CXEM.

&> Korpa npefcrasneHve chyHKLMM NOAAEPKVBAETCA MMEHEM, 3TO OTMeYaeTcs Cycdhth1KCoM an» B Aeknapaumm
cooTBeTcTBUA. Hanpumep. «1m» npeacrasnseTt 3anmcb «GTx».

b) Koraa npepctasnenune yHKLyN NOAAEPHUBAETCA CUMBO/IOM, 3TO OTMeYaeTcs CycdhdprkCoM «S» B ieknapaumm
cooTBeTCTBMA. Hanpumep. «1s» NpefcTaBseT 3anmch «>».

K cTpokam cvmBofioB npumMeHsieTcs Tabnvua 33. BMecto 04H06aiiToBOI CTPOKM MOXET 1CMO/b30BaThCA
nepemeHHasa tTuna CHAR nnnm WCHAR. COOTBETCTBEHHO.

Mpu cpaBHEHUM ABYX CTPOK Pa3HON A/IMHbI 6Onee KopoTkas CTpOKa paccMaTpuBaeTcs pacluMpeHHON
cnpasa CMMBOMIaMU C HY/IEBbIM 3HAYeHWEM A0 ANUHbI 6oee ANNHHON CTpoku. CpaBHEHME OCyLLeCcTBseTCA
cnesa Hanpaso Ha 6a3e YMCNOoBbIX 3HAYEHUI KOA0B CUMBOMA B HAbOpe CMMBOOB.

Mpvmep — CTpoka cuMBO/IOB Z’ 60nbLUe CTPOKV CMBOMOB 'AZ' (‘Z'>'A) n cTpoka cuMBooB ‘AZ’60/b-
we yem cTpoka '‘ABC (A'='A'n'Z2'>'B').

CraHpapTHOe rpadhmyeckoe npefcTaB/ieHne, UMeHa v CUMBO/bI DYHKLNI 1 ONUCaHWS AONONTHUTE TbHbIX
OyHKUMIA CpaBHEHMS CTPOK CMMBOJIOB MokasbiBaloTca B Tabnuue 34. MNpu BbINOAHEHWN AaHHbLIX Onepauuii.
no3nLMn CUMBOJIOB B CTPOKE CUMTAIOTCA NMPOHYMepoBaHHbIMM 1. 2..... L. HauMHaa ¢ caMoro 1eBOro CUMBOA.
raoe L — anunHa cTpoku.

OLwwnbka BO3HMKAET, eCN.

- (hakTnyeckoe 3HaueHue Kakoi-nnbo BxogHoW nepemeHHol Tvna ANYJINT B Ta6nuue 34 MeHblue
HYyns;

- BblYMCEHMEe (hYHKL MU NPMBOANT K nonbiTke (1) NonyunTb AOCTYN K HECYLLECTBYIOLLE Nno3uuum B CTPO-
ke. nnu (2) NonyunTb CTPOKY A/IMHHEE OnpefeneHHoN pa3paboTuMkoM MaKkCUMasIbHOW ANVHbI CTPOKK;

- aprymeHTbl TMna gaHHbix STRING nan CHAR u aprymeHTbl Tuna gaHHbix WSTRING win WCHAR
CMellaHbl B O4HOM OyHKLMN.

Tabnuua 34 — CTpokoBble dyHXLMM

Ho-

wep Onucaxune Fpacduueckan hopma Mpumep
1 AnvHa b e + [nvHa cTpoku
CTpoKn ANY_STRING--|  LEN | — ANY_INT  A=LEN(ASTRING'),
oo + ... 9KBUBAIEHTHO A:= 7,

8l



rFOCT P M3K 61131-3—2016

OkoHuyaHue Tabnuubl 34

Ho-
mep Onucaxune Fpacdunyeckaa popma
2 JleBast [P +
noAcTpoka ANY_STRING— | LEN |— ANY_INT
B +
3 Tpasas + oo +
NoACTpoKa I RIGHT |
ANY STRING— |IN |— ANY STRING
ANY_INT — L |
B S ——— +
4 CpepHsas O +
NnoACTpoKa | MID |
ANY STRING--|IN I-- ANY STRING
ANY_INT - - IL |
ANY_INT — IP |
B +
5 Pacum- N +
psiemas | CONCAT |
KOHKaTe- ANY CHARS— | | -- ANY STRING
Hauva o I
ANY_CHARS— | |
B +
6 BcraButb [P ¥
| INSERT |
ANY STRING--1INI |— ANY STRING
ANY~CHARS - - 11N2 |
ANY~INT-—|P |
F o +
7 Ypanutb [P +
| DELETE 1
ANY STRING--]IN I-- ANY STRING
ANY_INT — Ib 1
ANY_XNT — |P 1
R
8  3ameHuTb T +
| REPLACE |
ANYASTRING— |IN | J— ANY_STRING
ANY CHARS — |I N2 1
ANY INT — L |
ANY_INT — P |
E e —— +
9 Haiitn
B — +
I FIND |
ANY_STRING— |IN | I— ANY_INT
ANY_CHARS — |IN2 |
4 e +
MpumeyaHune 1— [NpuMepsl B 3T TabMMLE AAOTCA Ha A3blke ST.

Mpumep

L cambIx neBbIX cMBO/I0B 13 IN
A= LEFT(IN:-ASTR'". L:=3);
3KBUBasIeHTHO A:= ‘AST’,

L cambIx npasbix cMmMBosoB 13 IN
A= LEFT(IN:-ASTR'. L:=3);
3KBUBaUIeHTHO A:= STR':

L cumBonoB 13 IN. HaunHas ¢ P-ii no-
3UuMmM cMmBoa

A= MID(IN:='ASTR\ L:=2. P:=2):
3KBMBa/IEHTHOA:= ST;

Paclumpsiemas koHkaTeHaums
A= CONCAT(AB'.'CDVE)):
akBuBasieHTHO A:= ABCDE',

BcrasuTb cTpoky IN2 B cTpoky INL no-
cne P-i no3uuumn cumeona

A= INSERT(IN1:='ABC'.
IN2:= XY\ P=2);
3KBUBaUIEHTHO A:= ABXYC';

Yaanmtb L cumBonios u3 ctpoku IN.
HauvHasi ¢ P-Ii no3vumm cumBona

A= DELETE(IN:=ABXYC\
L:=2. P:=3);
akBMBasieHTHO A:= ABC';

3aveHnTb L cumBosioB CTpoku INL
cTpoKoii IN2. HaumHas B P-i1 no3vummn
cUMBO/Ia

A= REPLACE(IN1:=ABCDE\
IN2:="X\ L;=2. P:=3):
3KBMBa/IEHTHO A;= ABXE-;

Halitv nosvumio cuMBona B Havana
NnepBoro BXOXAEHWA CTpokn IN2 B
cTpoky IN1. ECv BXOXOEHWS CTPOKU
IN2 He 06HapyxeHbl, To OUT:= 0.

A:= FIND(IN1: - ABCBC. IN2;=BC);
... 3KBUBA/IEHTHO A:= 2,

MpumeyaHune 2 — Bce BxogHble nepemMerHble doyHKuy CONCAT umetot Tvn ANY_CHARS. T0 ecTb MoryT

6bITb Tarke Tuna CHAR wm Tvna WCHAR.

MpumeyaHune 3 — BxogHas nepemeHHast IN2 cpyHkumin INSERT. REPLACE. FIND umeet Tun ANY_CHARS,

TO eCcTb [IOXeT Takke uvetb Tn CHAR nin WCHAR.
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Ta6nuya 35— 4ucnosble OyHKLMAM TUMOB AaHHBIX BPEMEHU 1 MPOAOIKATE/NLHOCTV BPEMEHM

H
vEp

la
1b
1c
2a
P}
2c
3a
3b
3c

6.6.2.5.11 ®yHKUUM AaTbl U NPOAO/KUTENLHOCTU BPEMEHU
B dhyHKLMAX cpaBHEHMA U BbIGOpa paspeLleHo Takke UCMNo/b3oBaHne BXOAHbIX U BbIXOAHbLIX NepemMeH-
HbIX. UMEIOLLNX TUMbI AA@HHbIX BPEMEHW 1 NPOAOC/IXNTENIBHOCTN BPEMEHU, Noka3aHHble B Tabnuue 35.

Bo3HukaeT owmnbKa, ecnu pesynbrar BblYMCNIEHNS OAHOW 13 3TUX (PYHKLMIA NpeBbilLiaeT onpeaeneHHbli
pa3paboTynMKOM AManas3oH 3Ha4YeHUii BbIXOAHOMO TvNa AaHHbIX.

OnucaHue
(Mma yHKUUN)

ADD
ADD_TIME
ADD_LTIME

ADD
ADD_TOD_TIME
ADD_LTOD_LTIME
ADD
ADD_DT_TIME
ADD_LDT_LTIME
SUB

SUB_TIME
SUB_LTIME

SUB
SUB_DATE_DATE
SUB_LDATE_LDATE
SUB
SUB_TOO_TIME
SUB_LTOD_LTIME
SuB
SUB_TOD_TOD
SUB_TOD_TOD
SuB
SUB_DT_TIME
SUB_LDT_LTIME
SuB

SUB_DT DT
SUB_LDT LDT
MUL

MULT1ME
MUL_LTIME

DIV

QvBon

+

INL

TIME. LTIME
TIME

LTIME

TOD. LTOD
TOD

LTOD

DT. LDT

DT

LDT

TIME. LTIME
TIME

LTIME
DATE

DATE
LDATE
TOD. LTOD
TOD

LTOD

TOD. LTOD
TOD

LTOD

DT. LDT

DT

LDT

DT. LDT

DT

LDT

TIME. LTIME
TIME

LTIME
TIME. LTIME

FOCT P M3K 61131-3—2016

tN2

TIME. LTIME
TIME

LTIME
LTIME

TIME

LTIME

TIME. LTIME
TIME

LTIME

TIME. LTIME
TIME

LTIME

DATE

DATE
LDATE
TIME. LTIME
TIME

LTIME

TOD. LTOD
TOD

LTOD

TIME. LTIME
TIME

LTIME

DT. LDT

DT

LDT
ANY_NUM
ANYJINUM
ANY_NUM
ANYNUM

our

TIME. LTIME
TIME

LTIME

TOD. LTOD
TOD

LTOD

DT. LDT

DT

LDT

TIME. LTIME
TIME

LTIME

TIME

TIME

LTIME

TOD. LTOD
TOD

LTOD

TIME, LTIME
TIME

LTIME

DT. LDT

DT

LDT

TIME. LTIME
TIME

LTIME
TIME. LTIME
TIME

LTIME
TIME. LTIME
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OKoHuaHve Tabnuupl 35

Ho- OnucaHune

Cumson IN1 IN2 ouT
mep (Mma dyHKuuN)
b DIV_TIME 1 TIME ANY_NUM TIME
1ic DIV.LTIME / LTIME ANYNUM LTIME

MpumeyaHne — flaHHble cTaHdapTHbIe COYHKLMM NOAAEPKUBALOT Neperpysky, HO TO/bKO B npeaenax 0bounx
Hab6opoB T1MoB JaHHbIX (TIME. DT, DATE. TOD) u (LTIME. LDT. DATE. LTOD).

Mpumep —

OnepaTopbl A3blka ST

X:= DTH1986-04-28-08:40:00;

Y:~DT_TO_TOD(X);

W:=DT_TO_DATE(X):

MMEeT Takom Xe pe3ynbTaT, Kak 1 onepaTopbl C «M3B/IEYEHHBIMWNY [JaHHBIMU.

X:= DTU1986-04-28-08:40:00;
Y:= TIME_OF_DAYUO08:40:00;
W:= DATEU1986-04-28:

DYHKUMM KOHKaTeHauuy U paclensieHnst faHHbIX, nokasaHHble B Tabnuue 36. onpepenieHbl U Ans 06-
paboTKM AaHHbLIX AaTbl ¥ BpeMeHW. [JonosHUTeIbHO onpeaesneHa yHKUMA NoyYeHus AHA Hefenn.
BO3HMKaET olINGKa, eCNW Pe3yNbTaT BbIUUCIEHUA OAHON 13 aTUX (YHKLUIA NpeBbIaeT onpeseneHHbli

pa3pa6OTLWIK0M AnanasoH 3HaYeHUN BbIXOAHOIO TMNa AaHHbIX.

Ta6nuua 36— fononHutensHele CONCAT 1 SPLIT doyHKUmM AN1S TUMOB JaHHbIX AaTbl Y BDEMEHV

ngp Onucanue Mpadumueckan dhopvia Mprveep
KoHkaTeHaumsi TUMOB AaHHbIX AaTbl U BPEMEHU

la CONCAT_DATE CoefuHUTL aty 1 Bpems
_TOD * VAR

+
| CONCAT DATE TOD | ] ]
DATE — |DATE |--DT myD: DATE,
TOD - - |TOD | ENDJ/AR

+ - myD:= CONCAT_DATE_TOD

(D#2010-03-12. TOD#12:30:00);

1b CONCAT_DATE CoeuHUTb Jaty 1 Bpemsi CyToK
_LTOD + + VAR
| CONCAT_DATE_LTOD| myD: DATE;
DATE — | DATE |--LDT END_VAR

LTOD — |LTOD [
. + myD:= CONCAT_DATE_LTOD

(D#2010-03-12.
TOD#12:30:12.1223452);

2 CONCAT_DATE CoenHUTb AaTy 1 BpeMs CyTOK
| CONCAT DATE | VAR
ANY_INT — |YEAR | — DATE . .
ANY_INT --IMONTH myD: DATE:
ANY_INT — |DAY | ENDJ/AR
B * myD:= CONCAT_DATE (2010.3.12):



MpozomkeHne Tabnuubl 36

Ho-
mep

3a CONCAT TOD

Onucaxune

3b CONCAT LTOD

4a  CONCAT DT

4b  CONCAT LDT

Fpacdunueckan popma

PacluenneHve TMNOB AaTbl U BPEMEHM

SPLIT DATE

DATE— |IN

S — +
| CONCATJTOD
ANY_INT — |HOUR | — TOD
ANY~INT — |MINUTE
any“int — |SECOND
any“int — imillisecond
A e
R — +
| CONCAT_LTOD
ANY_INT - - |[HOUR |— LTOD
ANY_INT - - |[MINUTE
ANY_INT — |SECOND
ANY_INT — IMILLISECOND
S,
e
| CONCAT_DT
ANY_INT - - |[YEAR --DT
ANY_INT — |MONTH
ANY_INT — |DAY
ANY_INT — |HOUR
ANY_INT — |MINUTE
ANY_INT - - |[SECOND
ANY_INT — IMILLISECOND
B,
Fomm e e *
| CONCAT_LDT
ANY_INT — IYEAR | — LDT
ANY_INT — |[MONTH
ANY_INT - - [DAY
ANY_INT — |HOUR
ANY_INT - - |MINUTE
ANY_INT — |SECOND
ANY_INT --IMILLISECOND
e
Fom - +
| SPLIT_DATE |
YEAR|— ANY_INT
| MONTH|— ANY~INT
| DAY |l— ANY_INT
R -+

Cm. npumeyvaHve 2

FOCT P M3K 61131-3—2016

MNpumep

CoeanHUTL BpeMsi CyTOK
VAR
myTOD: TOD:
END_VAR
myTD:= CONCAT_TOD (16.33,12.0):

CoenHUTL BpemMs CyTOoK
VAR
myTOD: LTOD:
END_VAR
myTD:= CONCAT_TOD (16.33,12.0):

CoefiHUTb BPeMs CyTOK
VAR
myDT: DT;
Day: USINT;
END.VAR
Day := 17; myDT:= CONCAT_DT
(2010.3,Day. 12.33.12.0):

CoeH1TL BpeMs CyTOK
VAR

myDT: LDT;

Day: USINT;
END_VAR
Day := 17,
myDT:= CONCAT_LOT
(2010.3.Day.12.33.12.0);

PacLuenuTb garty
VAR
myD: DATE:= DATE#2010-03-10;
myYear: UINT:
myMonth,
myDay: USINT:
END_VAR
SPLIT_DATE
(myD, myYear. myMonth. myDay);
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MpozomkeHne Tabnuubl 36

;'g) Onncanme Mpacveckast Ghopva
6a  SPLIT_TOD S — +
| SPLIT TOD |
TOD— IIN HOURI— ANY_INT
| MINUTE|— ANY_INT
I SECOND|— ANY_INT
| MILLISECOND|— ANY INT
B ———— +
CMm. npumMeyaHue 2
6b  SPLIT LTOD 1 T~
I SPLTT_LTOD |
LTOD— [IN HOUR|-- ANY INT
| MINUTE|— ANY_INT
| SECOND |— ANY INT
| MILLISECOND|— ANY INT
S ———— +
Cm. npumeyvaHve 2
7a  SPLIT_DT b e I
I SPLIT_DT |
DT--|IN YEAR|— ANY_INT
MONTH|— ANY INT
| DAY|— ANY INT
| HOURJ|-- ANY INT
| MINUTE|— ANY INT
| SECOND|— ANY INT
| MILLISECOND |[— ANY_INT
A I \V7 Y
Cm. npumeyaHune 2
76 SPLITJ.DT oy
| SPLIT LDT |
LDT— [IN YEAR|-- ANY_INT
I MONTH|— ANY INT
| DAY|-- ANY_INT
| HOUR|— ANY INT
I MINUTE | — ANY INT
| SECOND | — ANY INT
| MILLISECOND|— ANY_INT
3 o
CMm. npumMeyaHue 2
Monyuuntb geHb Hegenm
8 DAY OF WEEK
| DAY OF WEEK |
DATE— |IN |- ANY INT

—

Cm. npumeyvaHve 2

Movvep

PacLiennTb Bpems cyTok

VAR myTOD: TOD:= TOD#14:12:03;
myHour. myMin. mySec: USINT;

myMilliSec: UINT;

END_VAR

SPLIT_TOD(myTOD. myHour.

myMin. mySec. myMilliSec);

PacLuennTb Bpems cyTok
VARmyTOD: LTOD;=TOD#14;12;03;
myHour.
myMin. mySec: USINT;
myMilliSec. UINT:
END_VAR
SPLIT_TOD(myTOD. myHour.
myMin. mySec. myMilliSec);
PacLuenuTb gary
VAR myOT: DT
:= DT#2010-03-10-14:12:03:00;
myYear. myMilliSec: UINT;
myMonth, myDay, myHour.
myMin.
mySec. USINT;
END_VAR
SPLIT_DT(myDT. myYear. myMonth.
myDay.
myHour. myMin. mySec. myMilliSec);
PacLuenuTb garty
VAR myDT: LDT
:= DT#2010-03-10-14:12:03:00;
myYear. myMilliSec: UINT; UINT;
myMonth. myDay. myHour. myMin,
mySec: USINT;
END_VAR
SPLIT_DT(myDT. myYear. myMonth.
myDay,
myHour. myMin. mySec. myMilliSec);

MonyunTb AeHb HeLem:

VAR myD: DATE:= DATE#2010-03-
10; myOoW: USINT;

END_VAR
myOoW.= DAY_OF_WEEK(myD);

®yHkums DAY _OF WEEK Bo3BpaLuaeT 0 ansi BockpeceHbs. 1415 noHeaenbHuka 6 s cyb660Tbl
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OKoHuYaHVe Tabnuupl 36

MpumeyaHne 1— TunpaaHHbIX BXOAHOW nepemeHHoi YEAR [0/mkeH ObiTb, MO MeHbLLel Mepe. 16-6utoebiv
TMMOM A/151 NOALEPXKM IONYCTUMOTO 3HAYEHNs! rofa.

MpumeyaHne 2 — TuMbl AaHHLIX O/ TUMOB JaHHbLIX BbIXOAHLIX nepemeHHbIX ANYJINT onpegenset
paspaboTumk.

NMpumeyaHne 3— Pa3pa60T‘JI/IK MOXET onpeaenAaTb A0NO/HUTEIbHbIE BXOAHbIE U BbIXOAHbIE NEepeMEHHbIE
B COOTBETCTBMM C I'IO,EI,EI,ep)KVIBaeMOVI TOYHOCTbLHO, HanpuMep, MMKPOCEKYHAbI N HAHOCEKYHbI.

6.6.2.5.12 ®yHkUuM NnpeobpasoBaHusi Nopsaka cnefoBaHus Gaiitos

®yHKUMM Npeobpa3oBaHna nopsaka crefoBaHusa 6aiToB npeobpasyloT 3TOT NOPSAOK NPy 06MEHe WH-
chopmavnmeii c onpegeneHHbIM paspabotumkom PLC.

Mopsagok cnefoBaHusa GaiiToB onpegenseT ynopsigoyeHne 6aiiToB B A/IMHHBLIX TUMAX AaHHbIX U nepe-
MEHHbIX.

3HaueHus faHHbIX B nopsgke big endian (oT cTapwero k mnagwemMy) noMellaroTcs B 6aitax namsrtu,
HauvHas ¢ neBoro 6alita n okaH4YMBas NpasbIM.

3HaueHus aaHHbIX B nopsgke little endian (0T Mnagwero k cTaplweMy) nomMmeLaroTcs B 6aiiTax namsTu,
HaunHas ¢ npasoro 6alita 1 okaHuMBas NEBbLIM.

HeszaBucrMo 0T nopsiaka cnefoBaHusa 6aiitos, 6uToBOE cMeLLeHne 0 agpecyeT camblii npaBblii 6UT TUNa
JaHHbIX.

Vcnonb3oBaHne 4YaCTMYHOIO AOCTYNa C MasIeHbKUMIM YiC/iaM BO3BPaLLaeT HKHIO YacTb 3HAUYEHUS He-
3aBMCUMO OT yka3aHHOro nopsigka ciefoBaHns 6aiiTos.

Mpvmep 1— Mopsfok cnegoBaHns 6anTos

TYPE D: DWORD:= 1641234 5678; END_TYPE;
Pacrnonoxexve B namaTw

ansa nopsigka big endian: 16412, 16434. 16456, 16478
onsa nopsgka little endian:  16478. 16456. 16434, 16412.

Mpvmep 2— Mopsfok cnefoBaHns 6ainTos

TYPEL: ULINT:= 1641234 _5678_9ABC_DEFO: END_TYPE:

PacnonoxeHue B namMaTw

ans nopsgka big endian: 16412, 16434.16456. 16478. 1649A. 164BC. 164DE. 164F0
ans nopsigka little endian:  164F0. 164DE. 164BC. 1649A. 16478. 16456. 16434. 16412

B kayecTBe BXOAHbIX M BbIXOAHbIX NepeMeHHbIX PyHKUNI npeobpa3oBaHnsa nopsgka cnefoBaHus bai-
TOB MOAAEPXMBAOTCA Creayowwmne TUMbl JaHHbIX:

- ANYJNT c pa3vepom 60/blle Uan paBHbIM 16 6UT.

- ANY_BIT c pasmepom 60/bLlie niv paBHbiM 16 6uT.

- ANY REAL;

- WCHAR.

- TIME;

- MaccuBbl 3TUX TUMOB AaHHbIX;

- CTPYKTYpbl, coAepXalle KOMMOHEHTbI 3TUX TUMOB AAaHHbIX.

[Opyrve Tunbl He Npeo6pasyloTcs, HO MOTYT COAEPXATbCA B CTPYKTYpax, NoAnexalinx npeobpa3oBaHuio.
dyHKUMM Npeobpa3oBaHns nopsaka cnefoBaHus 6aiiToB nokasaHsl B Tabnuue 37.
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Tabnuua 37 — PyHKUMM NPeo6pa3oBaHWs Nopsaka cnensoBaHms GainTos

Homep Onucanue Fpacdunyeckan hopma TekctoBasa hopma
1 TO_BIG_ENDIAN + + Mpeo6pasoBaHve B chopmar AaH-
| To_BIG_ENDIAN [ HbIX big endian
ANY N _ T A=TO_BIG_ENDIAN(B);
2 TO_UTTLE_ . * Mpeo6pasosaHvie B chopmar AaH-
ENDIAN I.TO LITTLE ENDIAN | HbIX little endian
any --]INC - lany - 10 UTTLE_ENDIAN(A);
3 BIG_ENDIAN_TO e - Mpeo6pasoBakye 13 opmaTa AaH-
» FROM_BIG_ENDIAH | HbIX blg endian
ANY = j:?’“‘ - AT ANY A:= FROM_BIG_ENDIAN(B):
4 LITTLE_ENDIAN_ . + Mpeo6pasoBaHre 13 dropmaTta AaH-
TO lFROM LITTLE ENDIAN 1 HbIX little endian
any — RN J—Av A= FROM_LITTLE_ENDIAN(B):

TWbl AaHHBIX HA BXOAHOM U BbIXOAHOW CTOPOHE A0/MKHBI UMETb OAVHAKOBB I TWM AAHHBIX.

MpumeyaHne — B cnyyas, ec/v NepeMeHHast yxe HaxoguTcs B Tpebyemom doopmare, hyHKUMA He n3vie-
HSET NPeACTaB/IEHNS JaHHbIX.

6.6.2.5.13 PDYHKLMM NEepeyncInMbIX TUMOB AaHHbLIX
DyHKLMM BbIGOpPA U CpaBHEHUS, NepeyncneHHble B Tabnuue 38 MOryT NPUMEHSATLCA K BXOA4HbIM nepe-
MEHHbIM. UMEIOLLUM NepeyncMMbIA TN OaHHbIX.

Tab6nuuya 38 — PyHKUMM NEPEUNUCIMMbIX TUMOB AaHHbLIX

|\|-/|EO$-) W\?H'IV&(;/EIHH;I-?/MM Cumson Howmep ceoiicTBa »%» B Ta/mLe «y*
1 SEL CBolicTBO 2, Tabnmua 32
2 MUX CsoiicTBO 6. Tabnmua 32
) EQ = CsoiicTo 3. Tabnmua 33
43 NE o CaoiicTBo 6. Tabnmua 33

MpumevyaHne — KaaHHOW TabnmLe NPYMEHSIOTCA NONOXEHUS NpUMeYaHniA 11 2 Tabnmubl 33.

MpumeyaHne — KpaaHHOW Tabnmue NPUMEHSIOTCS NOMOXEHNS NOACTPOUHbIX NpUMeYaHuii a) v b)
Tabmupl 33.

6.6.2.5.14 dDyHKUMM NOATBEPXAEHUA

DYHKLMM NOATBEPXKAEHNA NPOBEPAIOT, COAEPXMUT NN 3aJaHHbI BXOAHOW napameTp AonyCcTUMOe 3Haue-
Hue.

[Ona tunoB gaHHbIX REAL n LREAL onpepfeneHa neperpyxeHHas dyHkums IS_VALID. ®yHkuumn noga-
TBEpPXAeHNs Bo3BpallaeT pesynbtar FALSE, ecnu geiictButenbHoe yncno He asnsetcs yicnom (NaN) wam
paBHO 6eckoHeuHocTu (+Inf. -Inf).

Pa3paboTunk MoxeT noagepXumsaTb AONOHUTE bHbIE TUMbI AAHHbBIX NOCPEeACTBOM (DYHKLMUN NOATBEPX-
Aenunsa IS _VALID. Pe3synbTaT Takmx pacluMpeHuin onpegenserca paspaboTymkom.

MeperpyxeHHas dyHkuus IS_VALID_BCD onpegenera gna tunos gaHHbix BYTE. WORD. DWORD u
LWORD. ®yHKUUN NOATBEPXAEHUA BO3BpaLlaeT pe3ynstat FALSE, ecnu 3HayeHne He ya0BNeTBOPSAET onpe-
nenexnuto BCD.

MepeyeHb CBOWCTB (OyHKLUWI NOATBEPXAEHUS NpuBeseH B Tabnuue 39.
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Tabnuua 39— PYHKUMN NOATBEPHAEHNS

,tgp DyHum Mpadveckan Ghopva Mpavep
1 IS.VALID S n MoaTeepxaeHve 3HaueHna Tmna REAL
| IS VALID | VAR R: REAL: END_VAR
ANY_REAL— |IN [--BOOL  |FIS_VALID(R) THEN ...
2 IS _VALID_ e . Tect noaTBepxaeHVs cnosa BCD
BCD | IS_VALID_BCD | VAR W: WORD: END_VAR
-ANY_BIT-- [ IN ™ ~ | —BOOL  IF IS_VALID_BCD(W) THEN ...
S —— +

6.6.3 PyHKUMOHAIbHbIE G/10KN

6.6.3.1 O6LMe nonoxeHus

®YHKUMOHAbHbIV 6/10K — 3TO MPOrpaMMHbI/i KOMNOHEHT, KOTOPbI NpeAcTaBnseT XOPOoLLO onpeaeneH-
HYI0 YacTb Nporpammbl gns obecnevyeHnss MoayNbHOCTU U CTPYKTYpU3aLmu.

KoHuenuus dyHKunoHanbHoro 610ka peanmsyetca TUNOM (DYHKLMOHANbHOro 6/710Kka 1 3K3eMnasapom
PyHKUMOHaNbHOro 6noka:

- TUN PYHKUMOHANBHOTO 6/10ka COCTOUT K3 C/IeAyOLNX YacTeil:

- onpejeneHue CTPYKTYpbl AaHHbIX, pa3fiesleHHON Ha BXOAHbIE, BbIXOAHbIE U BHYTPEHHWE NepemMeH-
Hble:

- Habop onepauwii, BbINO/HAEMbIX C 3/1IEMEHTaMM1 CTPYKTYpbl AaHHbIX NPW BbI30BE 3K3eMnaspa tuna
hyHKLMOHaIbHOro 6710Ka,;

- 3K3eMnnsAp PYHKUMOHaLHOro 610Ka:

- 3TO MHOrOKpaTHoe, MMEeHOBaHHOEe NpUMeHeHWe (3K3eMNNAPbI) TNa PYHKLMOHA/IbHOTO 6/10Ka;
- Kaxablii 3K3eMNNsAp MMeeT CBA3aHHbIN naeHTUdUKaTOp (MMSi 3K3eMnaspa), U CTPYKTYPY AaHHbIX,
cofiepxaltlyto ctaTudeckne BXOAHbIE, BbIXOAHbIE U BHYTPEHHNE NepeMeHHbIe.

Cratnyeckne nepemMeHHble COXPaHAT CBOE 3HayeHWe OT OAHOTO BbINOMHEHUS aK3emnnsapa MyHKUKW-
OoHasnbHOro 6s10ka Ao crefywowero. MNosToMy, BbI30B 3K3eMnaspa (PyHKUMOHANBLHOTO 6/10ka C OANHAKOBLIMU
BXOJHbIMW NapaMeTpamMmu He Bcerfja BblifaeT O MHAKOBbIE BbIXOJHbIE 3HAYEHUS.

Ecnun He oroBopeHo nHoOe, K (PYHKLMOHa/IbHbIM 6/10KaM NPUMEHSIIOTCA 06LLMe CBOWCTBA NPOrpaMMHbIX
KOMMOHEHTOB;

- 06BEKTHO-OPUEHTUPOBAHHbI (OYHKLNOHANbHbIN G/10K.

DYHKUMOHaIbHbIV 6/10K MOXET 6bITb pacinpeH Habopom 06bEKTHO-OPUEHTUPOBAHHbIX CBOWCTB.

O6BEKTHO-0PUEHTMPOBAHHbI (DYHKLMOHA/BHbIA 610K ABNSETCA Takke pacliMpeHHbIM MHOXECTBOM
K/1accoB.

6.6.3.2 O6DbABMEHMEe TUNa PYHKLMOHANBHOro 610ka

Tun hyHKUMOHAIbHOTrO 6/10ka 06BABNSAETCA TakuM Xe obpa3oM, Kak 1 yHKLUN.

CsoiicTBa 06bABNEHNA TUNa PyHKUMOHaNLHOTO 6/10ka onpegeneHsl B Tabnvue 40:

1) knoyeBoe cnoso FUNCTION_BLOCK. 3a KOTOpbIM criefyeT UM 06bABASEMOro oyHKLUOHANBHOTO
610ka:

2) MHOXeCTBO onepauuii, cocTasnsioLiee Teno QPyHKLMoHaNbHOro 610ka.

3) 3aBepuwatoee knyesoe cnoso END_FUNCTION_BLOCK nocne tena yHKLMOHaNbHOro 610kKa;

4) koHcTpyKunm VARINPUT. VAR_OUTPUT n VAR_IN_OUT. npu Heob6xoAumocTu, onpegensiowine
UMeHa U TUMbl NepeMEHHbIX:

5) 3HaueHNs nepeMeHHbIX, KOTopble 06BbABAATCA Yepes KOHCTpykumtio VAR_EXTERNAL. moryT nsme-
HATLCA U3 (PYHKLMOHANBHOTO 610Ka:

6) 3HAaYeHMA KOHCTaHT, KOTopble 06BbABNATCA Yepe3 KOHCTPYKumio VAR_EXTERNAL CONSTANT u He
MOTYT U3MEHATLCA U3 PYHKLMOHaBbHOTO 610Ka;

7) MaccuBbl NepPeMEHHON A/TMHbI MOTYT UCMob3oBaTbcs kak VAR_IN_OUT;

8) BbIXO[Hble U CTaTUYeCcKne nepemMeHHble MOryT UHULKaIM3NPOBaThLCS;

9) nepemeHrHble EN 1 ENO 06BABNSAIOTCA Tak Xe. Kak U BXOAHbIE N BbIXOAHbIE NepemMeHHble. VimetoTcs
cneymnduyeckme cBoicTBa PyHKLMOHAbHBIX 6/10KOB (OTNIMYHbIE OT CBOWCTB (PYHKLMIA):
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10) koHcTpyKuma VAR...END_VAR u Takke koHcTpykuus VAR_TEMP...END_VAR, npu Heo6xogumocTu,
onpegensowme MeHa 1 TUnbl BHYTPEHHNX NepeMeHHbIX PYHKLMOHaNbHBIX 6/10KOB. B oTAnume oT yyHKL WA,
nepemMeHHble, 06bABIEHHblE B CceKLn VAR, ABNAIOTCA CTATUHECKAMM,

11) nepemeHHble cekuun YAP(cTaTuuyeckme) moryT 6biTb 06bsBAeHbl kak PUBLIC nnn PRIVATE. Mo
ymoiyaHuio ncnosnbsyetca cneuudukatop goctyn PRIVATE. MNepemeHHble PUBLIC moryT ncnosb3oBatbes
BHE (PYHKLMOHa/IbHOTO 6/10Ka, NCNO/Mb3ya TakoW Xe CUHTaKCWC, Kak Npu AoCTyne K BbIXOAHbIM NepeMeHHbIM
hyHKLMOHanbHOro 6510ka;

12) pna BXOAHBIX, BbIXOAHbLIX Y BHYTPEHHUX NepeMeHHbIX (OYHKLMOHA/IbHOro 6/10ka MOryT MCMosb30-
BaTbCA kBanudumkaTopbl RETAIN nam NON_RETAIN. kak nokasaHo B Tabnuue 40;

13) B TeKCTOBbIX 06bABNEHUAX kBanugukatopel R_EDGE n F_EDGE ucnonb3ytotcs ans o603HavyeHns
PYHKLUUN [eTEKTUPOBAHUA (PPOHTA CUrHaNA JIOTMYECKUX BXOAHbLIX MNepeMeHHbIX. ITO NpUBOAUT K HEABHOMY
06BABMEHMNIO B JAHHOM (PyHKLMOHaNbLHOM 6/10Ke hyHKUMoHanbHoro 6noka Tnna R_TRIG unn F_TRIG, cooT-
BETCTBEHHO. [1/151 BbINO/IHEHNSA O6GHapyXeHns Tpebyemoro poHTa. MNprMep Takoi KOHCTPYKLMW NpuBELEH B
Tabnuue 40,

14) B rpadmuecknx 06bABNEHUAX A8 [eTeKTUPOBaHNA 3afHUX 1 NepefHuX (OPOHTOB CUrHana npume-
HAETCS KOHCTPYKUMSA, nokasaHHan B Tabnuue. MNpu ncnonb3osaHuM Habopa CUMBO/IOB B rpadduuecknx 06sb-
ABMIEHNUAX. CUMBOJIbI «>» N «<» NOKa3blBAIOTCA Ha rpaHuLe yHKLMOHaIbHOro 610Ka,;

15) B 06BABIEHNN BHYTPEHHNX NEePeMeHHbIX (PYHKLMOHaIbHOTO 6/10ka MOXET UCNO/b30BaTbCA CYMBOJI
«*». KaK onpegeneHo B tabnuue 16;

16) ecnn B 06BABMEHUAX TUMNOB CTaHAAPTHBLIX BXOAHbIX W BbIXOAHbLIX NepeMEHHbIX (PYyHKLNOHANLHOTO
6/10Kka UCMO/b3YIOTCA POLOBbLIE TUMbI JaHHbIX, TO NpaBuia onpeAeseHnsa PakTuyecknx TMNOB BbIXOAHbIX Ma-
paMeTpoB Takux TUNOB (PYHKUMOHaSIbHbIX 6/I0KOB SIBASIOTCA 4acTbio onpegeneHns Tuna yHKLWOHaIbHOro
610Ka;

17) ak3emnnapbl 4pyrnx yHKUMOHANbHbLIX 6/10KOB, KNaccoB, 06bEKTHO-OPUEHTUPOBAHHBIX PYHKLMO-
HanbHbIX 6/10KOB MOTYT 06BABAATHCA BO BCEX CEKLUAX NEpeMeEHHbIX, 3a ucknwoyenmem cekuum VAR_TEMP;

18) ak3eMnnsAp PyHKLMOHANBHOIO 6/10Ka, 06bAB/EHHbIV BHYTPU TUMNa DYHKLMOHAILHOTO 6/10Ka, He fos-
XEH NMeTb, BO n3bexaHune HeonpeaesieHHOCTeN, Takoe Xe UMS. Kak PyHKLUS 13 Tol xe 061acTn UMeH.

Ta6nunya 40 — O6bsABNEHVE TUNA OyHKLMOHALHOTO 6/10Ka

Howmep OnvicaHvie Mprveep

1 O6bABMEHME TUNa (PYHKLMOHAILHOMO 6/10Ka FUNCTION_BLOCK myFB ...
FUNCTION_BLOCK ... END_FUNCT10N_BLOCK
END_FUNCTION_BLOCK

2a O6bsIBNEHVE BXOAHBIX MEPEMEHHbBIX VARJINPUT IN: BOOL; T1: TIME:
VARJINPUT ...END_VAR END_VAR

2b O6bsB/IEHNE BXOAHbIX NEepeMEHHbIX VAR_OUTPUT OUT: BOOL; ET_OFF: TIME:
VAR_OUTPUT ... END_VAR END_VAR

2c O6bABNEHNE BXOAHLIX-BbIXOAHbIX NEPeMEHHbIX VAR_IN_OUTA: INT; END_VAR
VAR_IN_OUT... END_VAR

2d O6bsBEHNE BPEMEHHbIX MepeMeHHbIX VAR_TEMP I: INT; END_VAR2e
VARTEMP ... ENDVAR
O6bsBNEHNE CTATUYECKVX MEPEMEHHBIX VAR B: REAL; END_VAR
VAR ... END_VAR

2 O6bsB/IEHNE BHELLHWX NEPEMEHHbIX VAR_EXTERNAL B: REAL: END_VAR
VAR_EXTERNAL... ENDVAR COoO0TBETCTBYET CrefytoLemy:

VAR.GLOBAL B :REAL
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Hovep

2

@ ¥Ry

4b

4f

6a

6b

OrvicaHvie

O6bAB/IEHNE BHELLHUX NEPEMEHHbIX
VAR_EXTERNAL CONSTANT ... END_VAR

VHnupanmsaums BXoAHbIX NapamMeTpoB
MH1Lmanmsaums BbIXOAHbIX NapameTpoB
WHnupanmsaums cratmiecknx nepemMeHHbIX
WHuLmanmsaums BpemMeHHbIX NepeMeHHbIX

BxogHoii napavetp EN 1 BbixogHoli napameTp
ENO

O6bsBneHve keaindmkatopa RETAIN gns Bxog-
HbIX NepemMeHHbIX

O6bsBneHve keasmdwmkaropa RETAIN gns Bbi-
XOAHbIX NepeMeHHbIX

O6bsBneHve keasndwmkaropa RETAIN gns Bbi-
XOAHbIX NepeMeHHbIX

O6bsiBneHve keasmdmkatopa NON_RETAIN ans
BbIXOZHbIX NEPEMEHHbIX

O6bsiBneHve keasmdmkatopa NON_RETAIN ans
CTaTUYECKVX NEepeMeHHbIX

O6bsBneHve ksanndomkatopa NON_RETAIN ans
CTaTUYeCcKuX NepeMeHHbIX

O6bsBneHve ksanndwmkaropa RETAIN gnsa no-
KaUTbHbIX 9K3EeMMNIAPOB (hyHKLMOHaBHOTO 6/10Ka

O6bsiBneHne  kBasmdmkatopa NON_RETAIN
N5 NOKasIbHbIX 9K3eMM/1SPOB (DYHKLUMOHaIbHOTO
6noka

TekcToBOE 0ObsIB/IEHME.
- BXOAHbIX NepeMeHHbIX NepesHero poHTa

- BXO[HbIX NepeMeHHbIX 3aAHero (OpoHTa (Tek-
cToBOE)
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Mprvep
VAR_EXTERNAL CONSTANT B: REAL;
END_VAR
COOTBETCTBYET C/EflytOLLEMY:
VAR_GLOBAL B: REAL

VARJINPUT MN: INT:=0;
VAR_OUTPUT RES: INT:=1;
VAR B; REAL:= 12.1:
VARJTEMP 1 INT:= 1,

OnpegeneHo B Tabmuue 18

VARJINPUT RETAIN X; REAL; END_VAR

REAL; END_VAR

VARINPUT NON_RETAIN  X: REAL:

END_VAR

VAR_OUTPUT NON_RETAIN X: REAL: END_VAR

VAR RETAIN X: REAL:
END_VAR

VAR NON_RETAIN X: REAL;
END_VAR

VAR RETAIN TMR1: TON:
END_VAR

VAR NON_RETAIN TMR1: TON;
END_VAR

FUNCTION_BLOCKAND_EOGE VARJNPUT
X: BOOL R_EDGE:

Y: BOOL F_EDGE;

END_VAR

VAR_OUTPUT Z: BOOL: END_VAR

Z:= XANDY; ('npumep Ha A3blke ST
*) END_FUNCTION_BLOCK

CwM. BbllLe
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OkoHyaHve Tabnmupl 40

Howvep OnvicaHvie Morvep
Ta pachrueckoe o6bABNEHME:
- BXO[HbIX NepeMeHHbIX nepeaHero chpoHTa {>) FUNCTION_BLOCK
{* BHeLLHUi1 nHTepdelic *)

N — +

| AND EDGE |
BOOL— >X Z|— BOOL

b Y
BOOL— <y L

"

N — +

R —— +
1 & 1
X— 1 1— z
Y--1 |

R +

END_FUNCT10N_BLOCK

7b 'pachuyeckoe 06bABEHME: Cwm. BbllLe
- BXO[HbIX NepeMeHHbIX 3aAHero opoHTa (<)

MpumeyaHne — CaoiicTBa 1—3 3TON TabNMLI SKBUBANIEHTHbI (OYHKUMAM, CM. Tabnuuy 19.

Hwxe npuBefeHbl npumepbl 06bsABNeHUs Tuna FB.
Mpvmep 1— O6bSABNEHNE THNA PYHKUNOHANBHOIO 6/10Ka
FUNCnON_BLOCK DEBOUNCE
(' BHeLlHWiA nHTepdeiic **)
VARJINPUT
IN: BOOL: (‘HesiBHO =0¢)
DBTIME: TIME- t»10ms; (' HesiBHO =t»10ms ¢)

END_VAR
VAR_OUTPUT
OUT: BOOL; (' HesiBHO =0 *)
ET_OFF: TIME; (' HesHo =tttOs *)
END_VAR
VAR DB_ON: TON; (" BHyTpeHH/e nepeMeHHblie “)
DB_OFF:  TON; (“ v ak3emnnspbl FB ")
DBJFF: SR;
END_VAR

(*** Teno hyHKLMOHa/ILHOr O 6/10Ka ***)
DB_ON (IN:=IN, PT.-DB_TIME);
DB_OFF(IN.- NOTIN, PT:= DB_TIME);
DB_FF(Sir* DB_ON.Q. R:i= DB_OFF.Q);
OUT:=DB_FF.Q1;
ET_OFF:=DB_OFF.ET;

END_FUNCT!ON_BLOCK
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a) TekcTOBOE 06bsABNEHNE (A3bIK ST)
FUNCTION_BLOCK

(* MHTepdeiic BHELLHNX NapaMeTpoB ')

N —— +
| DEBOUNCE I
BOOL— 1IN OUT |— BOOL
TIME—— |DB_TIME ET_OFF|----TIME
S — +

(* Teno Tuna pyHKUNOHaNBLHOrO 6/10Ka )

PB_ON DB_FF
1

1 TON | 1SR |

N — — 1IN QI- -1Si Ql—our
| + 1PT ET| -IR 1
SR 4 i

DB_OFF

— +
1 TON

+ F-0lIN Q|-

DB TIME— + — |PT ET |-———-———————- ET_OFF

+

trRrRrPR

END_FUNCTION_BLOCK

b) I'padnueckoe o6bsiBNEeHME (A3bIK FBD)

MpuMep Huxke NokasbiBaeT 06bsBEHWE U rpadiMieckoe NCMNo/b30BaHUe BXOAHbLIX NepeMeHHbIX B (DYHK-
LMOHaIbHOM 6/10Ke, Kak 3afaHo B Tabnuue 40.

Mpumep 2 -
+ + FUNCTION_BLOCK ACCUM
accum | VARJIN_OUTA: INT; END_VAR
INT | & al i NT VARJINPUTX: INT; END_VAR
INT - | X | A~A*X;
+ e + END_FUNCTION_BLOCK
+ e +
A— | + |— A
X— 1 |
+ —ee +

a) Moadhnyeckoe N TeKCTOBOE 06bABNEHNE TUna MYHKLMOHaNBHOIO 610Ka U yHKLUK

ACC1 VAR
R " ACC: INT;
| ACCUM | X1:INT;
ACC | A A | ——ACC X2: INT:
o | END_VAR
X1— | * |—1IX |
N — | [ — +
e +

3T0 06bsBNEHVE NPEANONIOXNT €/IbHOE:
3oheKT BbINOHEHUSA:

ACC:=ACC+XVX2;

b) lonycTrMOoe Ncnob3oBaHne 3K3emMnsipa yHKLUOHaILHOTO 6/10Ka 1 (hyHKLMN
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ACC1 ACC2
[ + R +
I ACCUM I | ACCOM |
------- 11 P el - W N Y [o] o}
. i oo I
1+ 1— IX i x3 I'» o lX |
. xa 'l I -V
o +o +

O6bsIBNEHNS Kak B NpumMepe b) npeanona-
raloTca ans

ACC. X1, X2. X3 n X4,

3hheKT BbINOMHEHNS CNEAYIOLLNIA
ACC- ACC*X1"X2+X3'X4:

c) lonycTVMOoe UCMOo/b30BaHMe 3K3eMnsipa pyHKLMOHaIbHOTo 6/10Ka

Accl
¢— +
| ACCOM |
X3- 1A~ Al— x4
[ — + |
X1- * 1= IX
Yoo 17T e 1
[ — +

VAR
X1:INT;
X2:INT;
X3: INT:
X4: INT;
END_VAR
O6baABNEHVE NPeANnoNoXUTENbHOE: 3d-
(OeKT BbINONHEHUSA:
X 3- X3+XVX2;
X4-X3;

d) JonycTunMoe nucnosb3oBaHne ak3eMnaspa OyHKLMOHaIbHOro 6/10Kka

€) HepaspelueHHoe ncnonb3oBaHue aksemnnspa FB

HEAOMYCTVMO!

CoefjMHeHne K BXOAHO-BbIXO4HON nepe-
MEHHOI A He ABNsAeTCsA NepeMEeHHOW nnn
nMeHeM (OyHKLMoHaIbHOro 6510Ka (Cm. npe-
AblAYLWNIA TEKCT)

Cnegywowuii npumep nokasbiBaeT yHKUMoHanbHblli 610k AND_EDGE. ncnonb3yemsliii B Tabnuue 40.

Mpymep 3— O6BbABNEHNE THNa yHKUMOHaNnbHOro 6noka AND_EDGE
O6bsBneHne yHkUnoHanbHoro 610ka ANDJEDGE Ha npvmepe Bbile B Tabnuue 40 3KBMBaIEHTHO cre-

aylouiemMy 06bABNEHNIO:
FUNCNON_BLOCKAND_EDGE
VARJINPUT
X: BOOL:
Y: BOOL:
ENDJVAR
VAR
X_TRIG: R_TRIG
Y_TRIG: F_TRIG;
END_VAR VAR _
OUTPUT
Z: BOOL:
ENDJVAR
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X_TRIG(CLK:= X);

Y_TRIG(CLK:~ Y);

Z:=X_TRIG.QAND Y_TRIG.Q;
END_FUNCTION_BLOCK

OnpegenexHve yHKLMOHaIbHbIX 6/10k0B 06HapyxeHus dporTa R_TRIG n F_TRIG cm. B Tabnuue 44.

6.6.3.3 O6BbABNEHNE 3K3eMNAsApa (PYHKLMOHANBLHOrO 610Ka

3k3eMnaAp PyHKLMOHANBHOIO 6/10ka 06 bABAETCS TakvM e 06pa3oM, Kak 1 OnucaHHble CTPYKTYpHbIe
nepemMeHHble.

Korga o6baBnseTcs ak3emnasp yHKUMOHaNbHOro 6/10ka, HavasibHble 3HAYEHNUS BXOAHbIX, BbIXOAHbIX U
06X NepeMEHHbIX MOTyT 06BbABNATLCA B NMepeyHe, 3ak/1I04eHHOM B CKOOKM, C NOC/eAyoLWyM onepaTopom
npucBavBaHus, KOTOpbI cnesyeT 3a UAEHTUMKATOPOM Tvna (hyHKLMOHANLHOTO 6/10Ka, Kak NnokasaHo B Ta-
6nvue 41.

OnemeHTbl, 419 KOTOPbIX HaYasIbHble 3HAYEHNA He NepeyncsieHbl B ONMCaHHOM Bbille NepeyHe nHuuma-
nn3aunn. nNonyyarT HESIBHOE HayaslbHOe 3HayeHne, 06bABIEHHOEe AN 3TUX 3/IEMEHTOB B 06bABIEHUM TUNa
PYHKLMOHANbHOro 610Ka.

Tabnuua 41 — O6bsBeHne ak3eMnnapa yHKLMOHaIbHOro 6/10Ka

Ho-

VEp Onvcanvie Mprvep
1  O6bsBneHne ak3emnaapa yHKUoHabHoro VAR
Groka FB_insiance_1, FB_instance_2: my FB_Type:
T1. T2. T3: TON,
END_VAR
2 O6bsiBneHve aksemnnsapa FB ¢ uHnumammsa- VAR
Lpeif ero nepemeHHbIx TempLoop: PID:=(PropBand:= 2.5.
Integrals T#5s);
END_VAR

Pacnpefenser HayasibHble 3HaYeHUs BXOAHbIM U BbIXOAHbLIM
nepemMeHHbIM 3K3eMnsapa prHKU,VIOHa!'IbHOFO 61oka

6.6.3.4 BbI30B (hyHKLMOHAILHOTO 6/10Ka

6.6.3.4.1 O6LWMe NoNOXEHUS

BbI30B ak3emMnasapa yHKUVOHaNbHOTo 6/10ka MOXeT ObITb NpeAcTaB/eH B TEKCTOBOW Uu rpadmyeckoi
chopme.

CgoiicTBa Bbl3oBa (hyHKUMOHANLHOTO 6/10Ka (BKIOUYas (POpMasibHbIii U HedhopMasbHbI BbI30BbI) MO-
XOXW Ha CBOWCTBA Bbl30Ba PYHKLMIA CO CreAyroWwmnMn paclipeHnamu:

1) TekcTyanbHbIl BbI30B DYHKLMOHA/IbHOTO 6/10ka COCTOUT U3 UMEHMN 3K3eMMIspa C nocneywmm ne-
peyHeM napameTpos;

2) B rpachuyeckom npefcTaBaeHnn nMsa aksemnaspa MyHKLUMOHaIbHOro 6/10ka pacnonaraetca Hag 610-
KOM;

3) BXOAHble NepeMeHHble U BbIXOAHble NepeMeHHble 3k3emnasapa yHKLMOHaNLHOro 610Kka coxpaHs-
0TCA U MOTyT 6bITb NpefCcTaB/eHbl Kak 3/1eMeHTbl CTPYKTYPUPOBAaHHbIX TUNOB AaHHbIX. B CBA3M € aTUM, npw-
CBaviBaHue BXOAHbIX MePeMEHHbIX U AOCTYM K BbIXOAHbIM MepeMeHHbIM MOTYT OCYLLECTBASATLCSA pasHbIMy CNo-
cobamu:

a) HeMe[/1IeEHHO BO BpeMSs Bbi30Ba (PYHKLMOHaUIbHOTO 6/10ka (TMNOBOI cnocob); nuimn

b) OTAENbHO OT Bbi30Ba. Takune oTAeNbHble NPUCBaNBaHNA CTAHOBATCA 3(PDEKTUBHBIMU BO BPEMS Clle-
Jytoliero Bbi3oBa (YHKLMOHaNLHOTO 6/10Ka;

C) MEnpuCBOEHHbIE UV HECOEUHEHHbIe BXOAHbIe NepeMeHHble DYHKLVOHaIbHOTO 6/10ka COXpaHAT
CBOV MHULMANM3NPOBaHHbIe 3HAYeHWs OT Noc/NeAHEero npeablAyLiero Bbi3oBa Npy HasMunum TakoBoro.

Bo3moxHa cuTyaums, Korga He ykasaHo (hakTmyeckoro napameTpa 415 BXOAHON-BbIXOLHOV NepeMeHHOW
ak3emMnasapa PyHKLMoHaIbHOro 610Ka, MCNoNb3yeMOoii B kauecTBe BXOAHOV NepeMeHHOl Apyroro aksemnaspa
Apyroro pyHKuMoHasibHoro 610ka. OfgHako ak3eMnaspy (PyHKLMoHanbHOro 6510ka 6yeT npefocTas/ieHo A0-
nycTumoe 3HayeHve. 3T0 MOXeT ObiTb: 3HAYeHWe, NOJlyYeHHOe WHULManu3aunenn; coxpaHeHHoe 3HaveHue
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npeALecTBYIOLIEro BbI30Ba: 3HAYeHWe, paHee UCMnosib3oBaBlueecs B (DYHKUMOHAsIbHOM 6/10Ke: 3HauveHue,
nosiyyeHHoe meToAoM. Ecnu fonyctumoe 3HavyeHue He OyfeT noslyvyeHo, BO3HMKAET OlMbKa BpeMeHU Bbl-
MOJSIHEHUSA.

K BbI30BY yHKLMOHANLHOTO 6/10Ka NPUMEHSAIOTCA Cneayowme npasuna:

4) Ecnv ak3emnnsap pyHKUMOHaNbLHOro 6710Ka Bbi3blBaeTCs C BXOAHbIM napameTpoM EN=0. paspaboTumk
onpejenseT yCTaHOBNEHbI /1N B 3K3EMMJIAPE BXOAHbIE U BXO[HbIE-BbIXOHbIE NEepeMeHHbIe.

5) ms ak3emnnspa pyHKUMOHaNbHOro 6/10ka MOXeT MCNOJ1b30BaTbCA B KAUeCTBE BXOAHOIO napameTpa
aK3emnaspa PyHKUMOHaNbLHOro 610kKa, ecnm oHo 06bABNEHO Kak BXogHas nepemeHHas B cekuun VARINPUT
UM KakK BXOAHas-BbIXO4HAsA NMepeMeHHas 3k3emnispa yHKUMoHanbHoro 6s10ka B cekuun VAR_IN_OUT.

6) BbIxoAHble 3HaYeHus ak3emnaspa Apyroro yHkunoHanbHoro 610ka, Ybe UMsA nepegaeTtcsa B yHKUU-
OHasbHbI 610K Yepe3 koHcTpykumio VARINPUT, VAR_IN_OUT unnn VAR_EXTERNAL MoryT ncnons3oBaTb-
cA ANA fOCTyna, HO HEe MOTYT U3MEHATLCA U3 PYHKLMOHAIbHOTO 6/10Ka.

7) ®yHKUMOHaNbHbIN 610K, UMS IK3EMMNAPa KOTOPOro nepeAaeTcs B (hyHKLMOHAbHbIA 610K Yepes KOH-
cTpykumo VARIN_OUT mnn VAR_EXTERNAL. MOXeT BbI3bIBaTbCSA U3 (OYHKLMOHAIBLHOIO 6/10Ka.

8) Uepes koHcTpykumio VAR_IN_OUT B doyHKUMOHaAbHBI 610K MOTYyT nepefaBaTbCs TONIbKO NepemMeH-
Hble WU UMEeHa 3K3eMNNAPOB DYHKLUMOHAIbHbIX G/10KOB.

370 fenaeTca ANA NpeAoTBpaLLeHNs HenpegHaMepeHHbIX U3MEeHEHU TakuxX BbIXOAHbIX NepeMeHHbIX.
Tem He MeHee, «KackafHoe» Mcnosib3oBaHue KOHCTpykumii VARJIN_OUT paspelueHo.

CBoiicTBa BbI30Ba (hyHKLMOHANLHOTO 6/10Ka NpUBEAEHbI B cnesytoleii Tabnuue 42.

Tabnuuya 42 — Bbi30B (hyHKLMOHAILHOMO 6/10ka

Ho-
Onucaxune Mpumep

mep

1 ToNHbIA chopMasibHbI BbI30B (TOMILKO TEKCTO-

YourCTU( EN:= not B,

Bbli) CU=r.

Vcnonb3yeTtcs, eciv ykasaHve napameTpos EN PV:i=d,

1 ENO B BbI30Be sBNsETCA 06A3aTe/bHbLIM ENO=> next.
Q => out,
CV-=> C2),

HenonHbiii hopMasibHbIv BbI30B (TOMBKO TEKCTO-
Bbli)

Ipadouyeckuii BbI3oB

YourCTU (0 => out

CV-=> C2),
MepemeHHble EN. CU. PV 6yayT meTb 3Ha4eHue nocnes-
Hero BbI30B WM HadaslbHOe 3HaueHue, eciim FB He BbI3bl-
BaUICSA paHblue

YourCTU

-t

I CTU |
B — |[EN ENO |— next
r — |CU Qi — out
cl — | PV CV|-- «c2
4 Mpachnyecknini BbI30B C OTPUL@HUAMK JIOTUYE- YourCTU
CKNX BXOAHbIX N BbIXOAHbIX NepeMeHHbIX P "
I CTU |
B -0 |EN ENO| - next
r — | CU Qjo- out
cl — PV CV| - «c2
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MpoznomkeHne Tabnuubl 42

I
)

g

9a

10a

10b

11a

OnucaHune

[pachryecknin BbI3OB C WCMO/Ib30BAHNEM KOH-
cTpyKumn VAR_IN_OUT

pacmyecknii BbI30B C MpuUCBavBaHVWEM Mepe-
MeHHOI 13 KoHCTpyKUmKn VAR_IN_OUT

TeKCTOBbI BbI30B C OTAE/bHbLIM MPYICBaVBAHEM
BXO[HOW NepeMeHHo

FB_Instance.lnput:= x;

padhmyeckmii BbI3OB C OTAEbHLIM NpYCBavBa-
HUEM BXOZHOV nepeMeHHol

UTeHne BbIXOAHOW NepemMeHHOI nocne Bbi3oBa
FB (TekctoBas chopma)

x:= FBJnstance.Output:

BbIxoAHas nepeMeHHas!, NPUCBOEHHas! B BbI30Be
FB (TekctoBasi hopmay

BbIxoaHas nepeMeHHas!, NPUCBOEHHas B BbI30Be
FB ¢ oTpuiaHmem (TekcToBas dhopma)

TeKCTOBbIN BbI30B C MMEHEM 3K3eMrsipa (oyHK-
LIMOHaUTbHOTO 6/10Ka Kak BXOAHON NepeMeHHo

Mpachmyecknii BbI3OB C MMEHEM 3K3emnapa
doyHKUMOHaIBHOTO  6/10Ka Kak BXOAHOW nepe-
MEHHOI

TeKCTOBbI BbI30B C MMEHEM 3K3eMnspa oyHK-
LMOHa/IbHOTO 6/10Ka Kak nepemMeHHon 13 VAR
IN_OUT

Mpadomyeckwii BbI3OB C WMMEHeM 3ak3emnispa
dhyHKUMOHaIbHOTO 6/10Ka Kak NepeMeHHol U3
VARJIN.OUT

TEeKCTOBbI BbI30B C MMEHEM 3K3eMN/Ispa (oyHK-
LIOHaUTbHOTO 6/10Ka Kak BHELUHEN nepemMeHHo
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Mpvvep

YourTon.IN:= 1.
YourTon.PT:=¢;
YourTon(not Q => out):

|--YourCTU.CU

c--| | —YourCTU. PV
YourCTU
[
I CTU |
1— |EN  ENO|— next
--IC U Qlo- Out
— |PV CV]| -

VARJINPUT | TMR: TON; END_VAR
EXPIRED:-= |_TMR.Q:

B gaHHOM 1 crnefyrolmx npuMepax npegnosiaraetcs, YTo
nepemeHHble EXPIRED 1 A VAR 6bl1 06bSB/EHbI C TW-
nom BOOL

Cwm. a)

VAR_IN_OUT IO_TMR: TOF; END_VAR
IO_TMR (IN:=A_VAR. PT:= T#10S);
EXPIRED:= I0_TMR.Q:

VAR_EXTERNAL EX_TMR: TOF; END_VAR
EX_TMR(IN:= A VAR. PT:= T#10S);
EXPIRED- EX_TMR.Q;
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OkoHyaHve Tabnmupl 42

r\:lgp_ Onmcative Mpumep

11b pajuyeckuii BbI3OB C WMEHeM 3K3emmispa

(hyHKUMOHa/IbHOIO 6/10Ka KaK BHeWHel nepe-
MEHHOM

MpuMep — BbI30B (hyHKLMOHANBHOTO 6/10Ka €

YourCTU
+ + YourCTU (EN:= notb,
| CTU | cui=
B -0 |[EN ENO|— PV:=c,
r — Icu Q|0-0OUt not 0 => out);
C — |PV CV|—
[ S —— +

a) BbI30B FB ¢ HemMeaneHHbIM NprYcBarBaHNeM BXOAHbIX NepeMeHHbIX (TUNUYHOE UCTOo/Ib30BaHue)

R — +
YourCTU.CU:-r;
r—= LMOVEJ — Your€TU.CU YourCTU.PV:= V:
[ +
C— | MOVE |— YourCTU.PV
[FE— + YourCTU(not Q => out):
YourCTU
L — +
I CTU |
— 1EN ENOJ| -
— ICU Q|0-out
- - |PV CV|—
[ e ———— +

YourCTo | VAR a b, , out: BOOL:

o + I cTo f YourCTU: CTU: END_VAR
a— | NE |- OIEN ENOI — YourCTU (EN := NOT (a <> b),
b--1] | T— Ico Qlo-oUt CU=r

* +-- [PV CVI— = h

NOT Q => out);
c) Bbi30oB FB ¢ HeMeAneHHbIM AOCTYMNOM K BbIXOAHOW NepeMeHHol (TVNoBoe UCMNob30BaHNe)

B BbI30Be Takke pa3peLleHo UCrnonb3oBaHne oTpuLaHma

FF75
PR + VAR FF75: SR; END_VAR (* O6bsaBneHue ‘) FF75(S1:=
| SR | bini, (* BbI3OB %0
bInl-—-s1 QI |----bOut3 R:=bln2):
bln2----|R — .
|+ ___________ L bOut3:= FF75.Q1;

d) Bbi3oB FB ¢ TEKCTOBbLIM 0T A€/IbHbIM NPUCBaVBAaHWEM BbIXOAHO NepemMeHHoli (nocne Bbi30Ba)
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TONS (12]
[ S —— +
| TON |
blnil --1IN Ql--
T#10ms — |PT ET| —
[ S — +
TONSJi]
B +
| TON |
binl — |IN Ql —
T#20ms — |PT ET| —
[ R———— +
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VAR
TONSs: array [0..100] OF TON:
i INT;

END_VAR

TON[12](IN:= bin1, PT:- TUIOmS);

TON[i](IN:= bIn1, PT:= T»20ms);

B) Bbi3oB FB. ncnonb3ys maccus aKk3emMnispos

myCooler .Cooling

[ — +
| TOF |

binl - JIN Q-

T#30s - |PT  ET| -
F S — +

TYPE
Cooler: STRUCT
Temp.Temp: INT:
Cooling: TOF;
END_STRUCT;
END_TYPE
VAR
myCooler: Cooler;
END_VAR
myCooler.Cooling(IN:= bInl, P T - T#30s);

f) Bbi3oB FB ¢ MCMONb30BaHWEM 3K3EMMNISIPA KaK 3leMEHTa CTPYKTYpbl

6.6.3.4.2 Wcnonb3oBaHne BXOAHbLIX U BbIXOAHbLIX NapaMeTpoB
Ha pucyHkax 13 n 14 npusefieHa CBOAKa Mpasu/l UCMO/b30BaHNA BXOAHbLIX W BbIXOAHbLIX napaMeTpos
dyHKUMOHaNbHOro 6/10Kka B KOHTEKCTE Bbl30Ba 3TOr0 (PYHKLMOHAsIbHOTO 610Ka. MpucBanBaHne BXOAHBIX U
BXO/HbIX-BbIXOAHbIX MapaMeTpoB CTaHOBUTCA a(PDEKTUBHLIM NpKU criegytolem Bbi3ose FB.
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FUNCTION_BLOCK FB_TYPE:

VARJINPUT In:
VAR_OUTPUT Out:

REAL: END_VAR
REAL; END_VAR

VAR_IN_OUT In_out: REAL: END_VAR

VAR M:

REAL; END_VAR
END_FUNCTION-BLOCK

VAR FB_INST: FB_TYPE; A. B. C: REAL: END_VAR

Mcnonb3oBaHne

1 YteHne BXOAHOW nepe-
MEHHOW

2 TpucsaviBaHve BXOA-
HOI NepeMeHHo

3 UYreHve BbIXOAHOW ne-
pemeHHol

4 TpycBaviBaHne BbIXOA-
HO NepeMeHHoIA

5 UTeHne BXOAHOW-BbI-
XO[IHOW nepeMeHHO

6 [pvcBanBaHne BXOf-
HOI1-BbIXOAHON NepemeH-

a) BHyTpy doyHKLMO-
Ha/bHOro 6/10ka
M:=In;
He paspeLueHo
(cm. npumevaHue 1)

M:= Out;

Out:= M,

M:=In_out;

In_out:= M;
(cm. npvmeyvaHve 3)

b) Outside function block

A—In  He paspeLueHo
(cm. npymevaHua 1u 2)

// BbI30B C HEMe/1eHHbIM MpYCBaVBAHMEM NapamMeTpa
FB_INST(In:= A);

M OtaensHoe npuceansaHune (CM. npuMedaHue 4)
FB_INST.In:= A,

// BbI30B C HEMeA/1eHHbIM MpKCBavBaHWEM napaveTpa
FB_INST(Out => B);

M OrgensHoe nprcsavBaHie

B:= FBINST.Out;

FB_INST.Out:~ B:He pa3peLueHo
(cm. npymevaHve 1)

FB_INST(In_out~" C): He paspeLueHo

// BbI30B C HEME/1EHHbIM MpYCBaVBAHMEM NapamMeTpa
@ IMCT/., ~.t—ri. OQ IK'CTIf, M,}—T-

HOVA
He paspeLueHo

MpumevyaHue 1— Vicnonb3oBaHysi, NepeUNC/iEHHble B AaHHOI TabmLe C MOMETKO «He paspeLueHo», Mo-
ryT NPMBOAMTL K HEMpeackasyeMbIM No6oUHbIM athchexTam, onpesesnsiemMbiM paspaboTUMKOM.

MpumeyaHne 2 — YteHue n 3anncb (MpUCBaMBaHVE) BXOAHbIX W BbIXOAHBIX NapameTpoB U BHYTPEHHUX
NepPEeMEHHbIX (PYHKLMOHa/TEHOTO 6/10Ka MOTYT BbIMOMHATLCSA «(hyHKLMEN B3aMOZENCTBUSA», «DYHKLMEN nHTEpdelica
oneparopa» U «pyHKLMSMM MPOrpaMMUpoBaHisl, TECTUPOBaHWS U MOHUTOPUHIa», onpeaeneHHsimm B MOK 61131-1.

MpumeyaHune 3 — V3veHeHVe B qoyHKUMOHa/IbHOM G/10Ke MepemMeHHol, 06bABneHHoM B cekumm VAR_IN
OUT. paspeLLeHo.

PricyHoK 13 — Vcnonb3oBaHMe BXOAHBIX W BbIXOAHbIX NapaMeTpoB (hyHKLIMOHaUTbHOMO 6/10Ka (MpaBiisia)

Mcnosb3oBaHne BXOAHbIX U BbIXOAHBIX MapamMeTpoB, onpeAesieHHbIX NpasunamMmmn Ha pucyHke 13, unnio-
cTpupyeTca Ha puUcyHke 14.
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FB-INST

Hemeee PaspetLeHo!
m K He paspeLieHo'

MeTkn la. 1l»,.. COOTBETCTBYWT nNpaBunam u3 pucyHka 13.

PucyHok 14 — Mcnonb3oBaHue BXOAHbIX M BbIXOAHbIX NapameTpoB hyHKLMOHasTbHOTo 6/10ka
(MnntocTpauus npaswn)

Cnepyoume npumepbl 4EMOHCTPUPYIOT rpadmyeckoe UCNOb30BaHNE MMEH DYHKLMOHaIbHbLIX 6/10K0B
B KAYecTBe NapamMeTpOB 1 BHELUHUX NMEPEMEHHbIX.

MpumMepbl — paduyeckoe MCNob30BaHWE UMEH DYHKLMOHa/bHbIX 6/10KOB B KayecTBe napamMeTpoB 1
BHELUHWX NEePEMEHHbIX.

FUNCTION_BLOCK
(" BHewHuiA nHTepdelic *)

+

+
| INSIDE_A

TON-—|I_TMR EXPIRED]| BOOL
+ +

(* Teno pyHKUMOHANBLHOTO 610K )

R U +
| MOVE
| TMR.Q - | | EXPIRED
R +
END_FUNCT10N_BLOCK
FUNCTION_BLOCK
(" BHeLwuHuiA nHTepdelic *)
+ +
| EXAMPLE_A |
BOOL-----| GO DONE | ----- BOOL
+ +

(’ Teno dpyHKUMOHaIbHOTO 6/10Ka *)
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I_BLK
+
INSIDE_A |

EXPIRED]-
+

GO-——|IN Q]

t#100m s - [PT ET| E_TMR----- [I_TMR
+

END_FUNCTION_BLOCK
a) ima dyHKUMOHaNbHOro 6/10Ka Kak BXoAHas nepemeHHas (CM. npyMeYaHuve)

FUNCTION_BLOCK

(* BHeLwHuiA nHTepdeiic *)

+
| INSIDE_B |

+

TON----— _ _
BOOL— |TMR_GO EXPIRED | ---BOOL

| TON |
TMR_GO-——|IN Q] == EXPIRED
IPT ET|

END_FUNCTION_BLOCK
FUNCTION_BLOCK
(* BHewHwuiA nHTepdelic )

+

+
| EXAMPLE_B |
BOOL—— | GO DONE | -----BOOL

+ +

(* Teno pyHKUMOHANLHOTO 6/10Ka ')

|_BLK

+
| INSIDE_B

E_TMR-—=] I_TMR --rmememene _

t#100ms-——|PT ET| - -
RN + [0 P | TMR_GO EXPIRED |---DONE

-DONE

+

+

END_FUNCTION_BLOCK
b) IMa chyHKLMOHANBLHOr 0 6/10Ka Kak BXOAHAasA-BbIXOAHAsA nepemMeHHas
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FUNCTION_BLOCK
(* BHewHuiA nHTepdelic *)

N — +
| INSIDEC |
BOOL-- [TMR_GO EXPIRED |—
S —— +

VAR_EXTERNAL X_TMR: TON; ENDJZAR
(* Teno pyHKUMOHaNBLHOTO 610Ka )

TMR_GO--=[ IN Q|- EXPIRED

END_FUNCTION_BLOCK
PROGRAM
(* BHewHWiA nHTepdelic *)

+ +
IEXAMPLE_C |
BOOL-—— | GO DONE | -----BOOL
+ +

VAR_GLOBAL X_TMR: TON; END_VAR
(* Teno nporpammel )

1_BLK
+ — +
[ INSIDE_C |
GO-—---|[TMR_GO EXPIRED |-------- DONE
+ +

END_PRObtGRAM
) Ims chyHKUMOHAILHOTO 6/10Ka Kak BHELLHSIs nepemMeHHas

MpumeyaHne —I|_TMR 3aech He NpeAcTasneHa rpacuyeckun, TakKak 3T0 6yaeT npegnonaraTh Bbl-
308 |_TMR BHYTpu INSIDE_A, 4TO0 3anpeLleHo npasunamun 3) n 4) Ha pucyHke 13.

6.6.3.5 CtaHAapTHble PyHKLMOHA/bHbIE G/10KN

6.6.3.5.1 O6Lme nonoxeHus

OnpegeneHvsa cTaHAapTHbIX (PYHKLMOHaIbHBIX 6/10KOB, 06LMe ANA BCEX SA3bIKOB NPOrpamMMyMpoBaHns
PLC, npuefeHbl Hwxe. onb3oBaTenib MOXeT NpefocTaBNsATb AOMNOHUTENbHbIE CTaHAAPTHble hYHKLMO-
HaslbHble 610KN.

Tam. rge B JaHHOM pasgesnie nokasblBalTcs CTaHAapTHble (hYHKUMOHAaMbHbIE 6/10K1, MOTYT 6biTb TaKke
HanucaHbl 3KB/MBaJIEHTHbIE TEKCTOBbIE 06BABNEHUS, KakK ANA npumepa B Tabnuue 44.

CraHAapTHble (hYHKLMOHasIbHbIE 610KU MOTYT ObITb MeperpyxeHbl ¥ MOTYT UMETL pacluMpseMble BXO[-
Hble 1 BbIXOAHbIE NepemMeHHble. OnpeesneHne Taknx TNOB (PYHKUMOHa/IbHbBIX 6/10KOB OMUCbIBAET BCE Orpa-
HUYEHWS Ha YMCI0 U TUMbI AAaHHbIX TaKMX BXOAHBIX U BbIXOAHbLIX NEepeMeHHbIX. Icnob30BaHne Takmx BO3MOX-
HOCTell HecTaHAapTHbIX PYHKLMOHANbHbLIX 6/10KOB HE BXOAUT B 3afady AaHHOro ctaHaapra

6.6.3.5.2 BuctabunbHble 31€eMeHTbI

Mpadmnueckas copma 1 Teno hyHKUMOHANBHOTO 6/10Ka CTaHAAPTHbIX GUCTABU/IbHLIX 3/1IEMEHTOB MO-
KasaHbl B Tabnuue 43.
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Tabnuua 43 — CraHgapTHble (hyHKLMOHa/IbHbIE G/I0KM C ABYMS YCTONUMBBLIMM COCTOSHUAMU3®

Ho-
MED

la

Onvcanve/rpadhnneckas doopvia

BuctabunbHbIi OyHKUMOHaTbHBIA 610K (ZOMMHAH-
Ta BKoYeHust): SR (S1.R.Q1)

[ — +

I SR |
BOOL—-|S1 Q1 |- BOOL
BOOL— |R |

+ e +

BuctabunbHbIii yHKUMOHaTbHBI 610K (4OMUHAH-
Ta BK/IHOYEHWS) C A/IMHHBIMW UMEHaMV BXOAHBIX Na-
pamveTtpoB: SR (SET1, RESET. Q1)

[ S —— +
[ SR
BOOL------ | SET1 Q11-—- BOOL
BOOL------ |RESET |
[ R —— +

BuctabunbHbIi - yHKUMOHaBbHBIA 6noka (gomu-
HaHTa BbIK/To4eHust): RS (S. R1. Q1)
R +
I RS |
BOOL-——|S Q1 |- BOOL
BOOL-——|R |
R +

BuctabunbHbIii yHKUMOHaTbHBIA 610K (ZOMMHAH-
Ta BbIK/IOYEHNS) C A/IMHHBIMU UMEHAMM BXOAHbIX
napameTpoB:

RS (SET. RESET1.Q1)

[ — +
| RS
BOOL-——|SET  Q11-—BOOL
BOOL-—| R
[ — +

°* Haua/lbHbIM COCTOSIHMEM BbIXOHOW nepeMeHHon QL sBnsieTcs HOopMasibHOe HesiBHoe 3HaudeHue O ans

Norn4yecknx nepemMeHHbIX.

Tero doyHKUMOHaTEHOH Brioka
[ S — +
S | >=1 |— Q1
+— o+ 1 1
R - o] & |- 1 |
Q o, 1 1 1 1
+— 4+ B +
f R +
SETL  —meeeeemeeeeeeeeeeee- 1>=1 |— Ql
to—t |
RESET -01 & |--—--- 1 |
Ql - 1 1 1 1
B — + B pp—
P p— +
R1 0| & Q1
S — 1
R 1>=i |-—- 1 |
Q e 1 1 1 1
+ommmeeee + +— +
+— +
(S =RSY iy [ —— o & I-- Ql
F oo + 1 1
SET——| >=1 |——| |
Ql - 1 | + o +
B — +

6.6.3.5.3 OnpegeneHune gpoHTa (R_TRIG u F_TRIG)

padhnueckoe npeacTaBneHne cTaH4apTHOrO DYHKLMOHaIbHOro 6/10ka 06HapyXeHns nepeaHero v 3aj-
Hero (opoHTa curHana npeacrtasneHo B Tabnuvue 44. NoBeaeHne 3TUX 6/10KOB 3KBUBASIEHTHO ONpeaeneHusIMm,

[aHHbIX B flaHHOl Tabnuue. laHHOe noBefeHWe COOTBETCTBYET CefyoLM NpaBuiam:

1 BbixogHasa nepemeHHas Q dyHkumnoHanbHoro 6s10ka R_TRIG octaetcs B 3HavyeHnn BOOL#1 ot og-
HOro BbIYMC/IEHNS BbIYNCNEHMAMU (DYHKUMOHA/IBHOTO 6/10Ka A0 Apyroro, oTciexusas nepexos 0 Kk 1 BXxoAHol

nepemeHHolt CLK, n Bo3Bpalyaetcs B 0 npy cnefylowem BbiNOSIHEHNN.

BbixogHas nepemeHHas Q dyHkumoHanbHoro 61o0ka F_TRIG octaetcs B 3HauyeHun BOOL#1 oT ogHoro
BbIUMNC/IEHUS BbIUNCNEHUSIMU (PYHKLMOHANBLHOTO 610Ka A0 ApYroro, oTcnexusas nepexof 1 k 0 BxogHoi nepe-

MeHHol CLK. 1 Bo3BpalyaeTtcs B O npy cnefyoLlLemM BbINOSIHEHNN.
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Tabnunua 44 — CraHAapTHbIN yHKLMOHaNbHBIV 6/10K 06HapY»eHUsA opoHTa

'\';g Onmcarvolrpadieckast hopva

1  [etekTtop nepegHero copoHTa: R_TRIG(CLK. Q)

Onpepernenvie (Ha si3bke ST)

FUNCTION_BLOCK R_TRIG
VARIJNPUT CLK: BOOL: END_VAR

Jlr RTR|G+| VAR_OUTPUT Q: BOOL; END_VAR
— VAR M: BOOL: END_VAR
BOOL — |CLK Q|— BOOL —
I . Q:= CLK AND NOT M:

M:= CLK:
END_FUNCTION_BLOCK

2 [JertexTop 3aaHero chpoHTa. F_TRIG(CLK, Q)

FUNCTION_BLOCK F_TRIG
VARJINPUT CLK: BOOL: END_VAR

H—— * VAR OUTPUTQ:  BOOL: END_VAR
| FTRIG | VAR M: BOOL: END VAR

BOOL — |CLK Q|— BOOL -
It " Q:= NOT CLK AND NOT M,

M:= NOT CLK;

END_FUNCTION_BLOCK

MpumeyaHne — Korga BxofHan nepemeHHas CLK ak3emnispa tuna R_TRIG coeayHAeTcs co 3HaueHnem
BOOL#1, ero BbIxogHas nepeMeHHasA Q coxpaHsieT 3HadyeHre BOOL#1 nocrie nepsoro BbINOHEHWS, CNeayoLero 3a
«XO0/I0fHbIM pecTapTom». BbixogHas nepemeHHan O coxpaHsieT 3HaueHre BOOL#0 nocne Bcex crefytoLLmx BbinosiHe-
HWiA. 3TO e npumeHrMo K ak3emnnspy F_TRIG . BxogHast nepemeHHast CLK KOTOpOro oTcoeayHAETC WM COEANHS-

eTcs K 3HaveHuo FALSE.

6.6.3.5.4 CueTunku

Mpadhnyeckoe npefcTaBfieHNe CTaHAAPTHbIX (PYHKLMOHAMIbHLIX 6/10KOB CYETUMKA C TUNaMW CBSI3aHHbIX
BXOAHbIX U BbIXOAHbIX NEPEMEHHbIX NPeAcTaBeHo B Tabnuue 45. OYHKLMOHUPOBaHUE 3TUX (DYHKLMOHAbHbIX
6/10KOB OnpejensieTcs B Teflax COOTBETCTBYOLMX (PYHKLMOHANbHbIX G/10KOB.

Ta6nunua 45— CraHgapTHble yHKUMOHaIbHbIE 610KV CHETUMKOB

Hovep Onvcanvie/rpadnHicexas dhopva

BospacTarowuii cueTunk

la  CTU_INT(CU. R. PV. Q. CV)or CTU{.)

E +
I CTU |
BOOL-—-->CU QI ------ BOOL
BOOL----- |R |
INT —- |PV CVI-—--- INT
T T
a TaKke:
O — +
| CTU_INT |
BOOL----->CU ~ Q| ------ BOOL
BOOL-—-tR |
INT-—- | PV CVIl|-—— INT
T - —T

Tero dhyHKUyIoHarbHOro Groka. (136K ST)

VARJINPUT CU: BOOL R_EDGE....

11 ®POHT BbIMMCNIAETCS BHYTPU, UCNO/L3YS TUN AAHHBIX
R_EDGE V

IFR
THEN CV:=0:
ELSIF CUAND (CV < PVmax)
THEN
CV:=CV+1:
ENDJF:
Q= (CVv>=PV),
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MpozgomkeHne Tabnuubl 45

Hovep

1b
1c
d
le

2a

2c
2d
2e

106

OnvicaHvie/rpadhnyeckas diopvia
CTU_DINT PV. CV: DINT
CTUJINT PV. CV: LINT
CTU_UDINT PV. CV: UDINT

CTU_ULINT(CD. LD. PV. CV) PV. CV: ULINT
Y6bIBaKOLLME CUETUNKY

CTD_INT(CD. LD. PV. Q. CV) or CTD

[ — +
| CTD |
BCOL—->CD Q|- BOOL
BOOL--—-1LD
INT-— [PV CV|]-—-INT
-+
aTaKke:
R +
| CTD INT |
BOOL-—- >CD Q |- BOOL
BOOL~—— 1L.D |
INT-—- 1PV CV]- INT
B R +
CTD_DINT PV. CV: DINT
CTD_LINT PV. CV: LINT
CTD.UDINT  PV.CV: UDINT
CTDJJLINT PV. CV: UDINT

PeBepcuBHbIE CUHETUUKN

CTUD_INT(CD. LD. PV. O. CV) or CTUD{..)

B —— +
I CTuD |
BOOL----->CU QU|—- BOOL
BOOL----->CD CD| -----BOOL
BOOL--—-1R
BOOL----1D |
INT-—-- 1PV CV]----- INT
B —— +
a Takke:
I — +
| CTUD INT |
BOOL----->CU QU |- BOOL
BOOL----->CD QD| - BOOL
L— |
BOOL--1D |
INT-— PV CV]---- INT
I —— +

Teno doyw|viavanbHo(o Grioka (s3bK ST)
cMm. la
cMm. 1a
cm. la
cm. la

VARJINPUT cU: BOOL R_EDGE;...

VI ®POHT BbIUNCIAETCH BHYTPU TMNOM AaHHbIX R_EDGE

IFLD
THEN CV:= PV;
ELSIF CDAND (CV > PVmin)
THEN CV:= CV-1:
END IF,
Q:=(CV <=0),

Cm. 2a

Cm. 2a
Cm. 2a

VARJNPUT CU. cD: BOOL R_EDGE,;...

11 ®POHT BbIUMCIAETCA BHYTPY TUMOM AaHHbIX R_EDGE

IFR
THEN CV:=0;
ELSIF LD
THEN CV:= PV,
ELSE
IF NOT (CU AND CD) THEN
IF CU AND (CV < PVmax)
THEN CV:= CV+1;
ELSIF CDAND (CV > PVmin)
THEN CV:= CV-1,
END IF,
END_IF;
ENDJF;
QU:= (CV >=PV),
QD:= (CV <=0);



OkoHyaHve Tabnmupl 45
Homep
3b
3c
3d
3e

Onucaunnelrpacuucckas popma

PV. CV: UDINT
PV. CV: ULINT

6.6.3.5.5 Taiimepsbl
Ipachuueckasn popma cTaHfapTHbIX (PYHKUNOHA/IbHLIX 6/10KOB TaliMepa nokasaHa B Tabnuue 46. OyHk-

FOCT P M3K 61131-3—2016

Teno ¢pyHKUMOHanbHO 6noka (A3bIk ST)

Cwm. 3a
Cwm. 3a
Cwm. 3a
Cwm. 3a

MpumeyaHne —Yuncnosble 3Ha4eHUs NepeMeHHbIXnpeaea PVmin v PVmax onpegenstorcs pa3paboTUmKOM.

LIMOHMPOBaHMe 3TUX DYHKLMOHANbHBIX 6/10KOB ONpeaeneHo Ha BpeMeHHol fuarpammMe, NpuBeAeHHol Ha pu-

CyHke 15.
CraHAapTHble (DYHKUMOHabHbIE 6/10KM CHETUMKA MOTYT ObITb NeperpyxeHsl Tunamu gaHHbix TIME unmn

LTIME, unn 6a30BbIii TN AaHHbIX 418 CTaHAAPTHOrO TaiMepa MoXeT 6biTb onpegeneH kak TIME nnu LTIME.

Tabnunua 46 — CraHgapTHble yHKLMOHabHbIE 6/10KM Talimepa

Ho-
mep

la

1b

1c
2a

2c

2d3

3ds

MMnynbCHbI Taiimep, neperpy-

iMnynbCHbIV Talimep ¢ TUnom gaHHbix TIME
IMnynbCHbIV Talimep ¢ TUNoM AaHHbIX LTIME

Talimep C 3afepXKO BKIOUe-
HUISI. NeperpyeHHb Il

Talimep C 3aepXKoli BK/IHOUEHNS C TUMOM AaH-

Talimep C 3afepXKoli BK/IHOUEHNS C TUMOM AaH-

Talimep C 3afepXKoii BKIHOYe-
HUSI. Neperpy>XeHHbI

TaiiMep c 3a4epXKoli OTK/oYe-
HISI. MeperpyXeHHbI

Talimep C 3a4ePXKOi OTKIOUEHNS C TUMOM AaH-

Talimep C 3a4epPXKOI OTKIOUEHNS C TUMOM AaH-

TaiiMep C 3a4epXKoin OTKoYe-
HUSI. MeperpyeHHbI

Cumson

*** 3KBMBA-
JNIeHTHO: TP

TP_TIME
TPJ.TIME
TON

TONTIME

TON_LTIME

0

TOF

TOF_TIME

TOF_LTIME

0—T

IMpadmueckan doopva
1 * % % l
BOOL------ | IN (o) [p—— BOOL
TIME—— | PT ET |- TIME
+ e +

PT cm. npumevaHve

IN: Input (Start)

PT: YcTaHoBeHHoe Bpemsi

Q: BbixogHas nepemeHHass

ET: VcTekwee Bpems

MpumeyaHne — Bo3geiicTBre U3MEHEHUST 3HAUEHWST BXOAHOV NepemMeHHoi PT BO BpeMsi paboThbl Talimepa,

Hanpuviep, ycTaHoBka PT B t#0s Npy BO30GHOBMEHM (hyHKLMOHMPOBaHUS ak3eMnisipa TP onpefensietcs napamve-

TPOM. 33jaBaeMbIM Pa3PaBGOTUMKOM.

a>B TEeKCTOBbIX si3blkax CBOMCTBA 2b U 3b He MUCMOb3YOTCS.

Ha pucyHke 15 nokasaHa BpeMeHHas Avarpamm CTaH4apTHbIX (YHKLMOHAIbHBLIX 6/10K0B Taiimepa.
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L + ++  ++ Fomm e — +
IN 1 1 11 11 1 1
to tl t2 t3 t4 t5
X _ 4
Q 1 1 1 1 1 1
- + —_—t +- -+ +-e
to tO+PT t2 t2+PT t4 t4+PT
PT Foee s f ot
I /1 I
ET /1
/A
/ 1 / 1/ 1
0 — T-m
to tl t2 t4 t5

- < =X B3 4
IN | 1 1 1 1 1
P [ ST X_o.-.--a
to tl t2 t3 t4 t5
-4 - -t
Q 1 1 1 1
~ — e =
tO+PT  tl t4 +PT t5
=z oG o - — X
= 7 1 -+ 7
ET: / 1 /1 /
B - 1 /1 /
- - 1 / 1 /
mn—a _ ¥----a
to tl t2 t3  t4 t5

5 Bpene- 1 Caarepe-ca s io-avm CTOND

4 - =< >K
IN | 1 1 1 1
to tl t2 t3 t4 t5
4 __ > D€ e e e e e - = -
I
+— + +— -
to t+PT t2 t5+PT
PT ot
/ 1 +
ET / 1 1
/ 1 /1 /
/ 1 [ 1 /
X XX X
tl t3 t5

c) PacueT BpemMeHun c 3aepxkoit oTknwoyeHus (TOT)

PricyHok 15— CTaHAapTHble (PyHKLMOHabHbIE 6/10Ka TaliMepa — BpeMeHHbIe Aarpammb! (NpaBuna)
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6.6.3.5.6 ®yHKLMOHa/bHbIE 610K/ B3aUMOAENCTBUSA

CtaHaapTHble hyHKUMOHaNbHbIe 610K B3auMoeincTBMA 418 NporpaMMMpyeMbiX KOHTPOI1EPOB onpe-
penenbl B MOK 61131-5. [laHHble DYHKUMOHa/IbHbIE 6/10KM NpefocTaBnsAnT PYHKUNOHANBHOCTL B3anMoaeii-
CTBUSI, TaKyl Kak CpeAcTBa NPOBEpPKU YCTPOCTB, C60p AaHHbIX ONpoca, 3anporpaMMUpoBaHHbIl c6op faH-
HbIX, ynpaBfeHWe napameTpamu, yrnpas/ieHne c B3auMOO/IOKMPOBKOM, 3anporpaMMMpoBaHHOe asapuiiHoe
onoseLlleHne, ynpas/ieHne 1 3awuta CoeAvHeHW.

6.6.4 Nporpammbl

B M3K 61131-1 nporpaMmMa onpegfensieTcs Kak «/1ormyecknii Habop BCEX 3/IEMEHTOB U KOHCTPYKLMiA
A3blka MPOrpaMmMUpOBaHUs, HeobXoAMMbIA A1A 3aniaHNpoBaHHOKW 06paboTku curHanos, Tpebyemoi Ans
ynpaB/fieHns 060pyfoBaHNeM UM npoLeccom cuctemoin PLO .

O61baABMEHNE U UCMONb30BaHNE MPorpaMmM UAEHTUYHO OOBABNEHMIO U UCMOJb30BAHNIO (DYHKLVOHAb-
HbIX 6/10KOB C AONO/THUTE/IbHBIMI CBOMCTBaMM, NOKa3aHHbIMU B Tabnmue 47. 1 Co CrieAyloLWyMN OTIMYNAMU:

AorpaHnymnBsaloLLLMMm KnoveBbiMy ciosamu s nporpammbl sensotcs PROGRAM.,.END_PROGRAM;

2) nporpamma cogepxut KoHcTpykumio VAR_ACCESS...END_VAR. KoTopble npefocTassioT cpeicrsa
onpefeneHns MeHOBaHHbIX NepeMEeHHbIX, K KOTOPbIM MOXEeT OCYLLeCTBASATLCA AOCTYN HEKOTOPLIMU CNyxX6a-
MU CBA3W, yKazaHHbIMU B MOK 61131-5. MNyTb focTyna CBA3bIBAET KAXAYI0 Takylo NepeMeHHYI0 C BXOAHbIMU,
BbIXOAHLIMW WX BHYTPEHHUMU MEPEMEHHLIMU NPOrpaMmbl;

3) nporpammMbl MOTYT yCTaHaBnMBaTbLCS TO/IbKO B pecypcax, B TO BpeMs Kak YHKLUMOHa/bHbIe 6/10Ku
MOryT yCTaHaB/MBaTLCA B NporpaMmMax wam Apyrux yHKUMOHaNbHbIX 610Kax;

4) nporpamma MOXeT cofepXaTb Ha3HauyeHne CBOero pacrnosioXeHns B 06bABNEHUAX CBOUX rnobasib-
HbIX U BHYTPEHHUX NepeMeHHbIX. HasHaueHne pacnosiokeHus ¢ YaCTUYHO onpeesieHHbIM NPAMbIM NpeacTas-
NIEHNEM MOXET MCMO/b30BaTbCA TO/IbKO B 06 BABNEHNAX BHYTPEHHUX NEPEMEHHbIX NPOrpamMmmbl:

5) 06BEKTHO-OPUEHTMPOBaHHbIE CBOCTBA MPOrpaMM He BXOAAT B 3afavy HacTosALero ctaHjapTa.

Tabnuua 47 — O6bsBMeHNe NporpamMmbl
Homep OnucaHune Mpumep

OfvsEnetue fporpani PROGRAM myPrg ... END_PROGRAM
PROGRAM ... END_PROGRAM myrFrg ... END_

O6bsiBMEHNE BXOAHbIX NepemMeHHbIX

2a VARJINPUT IN: BOOL; T1: TIME: ENDJ/AR
VARJNPUT... END_VAR
OGbsIBNEHE BbIXOAHbIX NepeMeHHbIX ) ) ) )

2b VAR _OUTPUT... END VAR VAROUTPUT OUT: BOOL: ETOFF: TIME; ENDJ/AR

5 OG6bsIB/IEHNE BXOAHBIX-EbIXOAHBIX NEPEMEHHBIX VAR IN OUTA INT: END VAR

¢ VAR_IN_OUT.. END_VAR - = e

od OGbsIBNEHVIE BPEMEHHBIX NEPEMEHHBIX VAR TEMP T INT: ENDJ/AR
VARJTEMP ... ENDJ/AR

% OnpegeneHie CTaTnYecknx nepemMmeHHbIX VAR B: REAL ENDJ/AR

VAR ... ENDJ/AR

VAR_EXTERNAL B: REAL: ENDJ/AR
OGbSIBMIEHNE BHELLIHMX nepemMeHHbIX -
2 . CoOTBETCTBYET CriefytoLLemy:
- VAR_GLOBAL B: REAL
VAR_EXTERNAL CONSTANT B: REAL: ENDJ/AR
COoO0TBETCTBYET CriefytoLLemy:
VAR_GLOBAL B: REAL

VARJINPUT MN: INT:=0;

O6bsAB/IEHNE BHELLHVX NEpeMEHHbIX
2n VAR_EXTERNAL CONSTANT ... ENDJ/AR

VHMupanmsaums BXOAHbIX NnapameTpos

VHUumanm3aums BbIXOHbIX NapamMeTpoB

VHMUpanm3aums CTatmyecknx nepemMeHHbIX

S

VHWupanm3aumsa BpemMeHHbIX nepemMeHHbIX

VAR_OUTPUT RES: INT:= 1;
VAR B:REAL:= 12.1:
VAR_TEMP 1 INT:= 1,
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MpogomkeHne Tabnuubl 47

Hovep

4a

4f

6a

6b

Ta

110

Onucanve

O6bsBneHVe keanndgukatopa RETAIN ans Bxoa-
HbIX NepemMeHHbIX

O6bsBneHve kBamdukatopa RETAIN anst Bbr
XOAHbIX NepemMeHHbIX

O6bsBneHve ksanmdpmkatopa NON_RETAIN ans
BXO[HbIX NepeMeHHbIX

O6bsBneHue ksanmdmkatopa NON_RETAIN ans
BbIXOAHbIX NEePEMEHHbIX

O6bsBneHue ksanmdpmkatopa NON_RETAIN ans
CTaTNYECKMX NepeMeHHbIX

O6bsaBneHve ksanmdpmkatopa NON_RETAIN ans
CTaTNYECKNX NepeMeHHbIX

O6bsBneHVe kBancukatopa RETAIN ans no-
KaUTbHbIX 9K3eMMNIAPOB PyHKLMOHaILHOTO 6/10Ka

O6bsBneHne ksanmdpmkatopa NON_RETAIN anis
JoKasTbHbIX 3k3emniapos FB

TekcToBOE 06BLSBNEHNE
- BXO[HbIX NepeMeHHbIX NepeaHero opoHTa

TeKkcToBOE 06BLSAB/IEHNE

- BXOAHbIX MEPeMeHHbIX 3aaHero thpoHTa (Tek-
cTOBOE)

Ipadmueckoe 06bABNEHNE
- BXO[HbIX NepeMeHHbIX nepeaHero poHTa (>)

Mprvep

VARJINRJT RETAIN X: REAL; END_VAR

VAR_OUTPUT RETAIN X; REAL; ENDVAR

VARJINPUT NON_RETAIN X; REAL; END_VAR

VAR_OUTPUT NON_RETAIN X; REAL; ENDVAR

REAL; END_VAR

VAR NON_RETAIN X; REAL; END_VAR

VAR RETAIN TMR1: TON; END_VAR

VAR NON RETAIN TMR1; TON; ENDVAR

PROGRAM AND_EDGE
VARJINPUT X; BOOL R_EDGE;
Y; BOOL F_EDGE;
END_VAR
VAR_OUTPUT Z; BOOL: END_VAR
Z:~ XANDY; (* Mpumep Ha A3blke ST *)
END_PROGRAM

CM. Bblle
NMPOrPAMMA
(* BHELLHWIA uHTepdeiic “)
R +
| AND_EDGE |
BoOL— >X Z|--BOOL
I [
BOOL--<v |
I I
R +

END_PROGRAM



OkoHyaHve Tabnuupl 47

Hovep

)

8a

8b

Onucanve

padhmueckoe 06bABNEHNE
- BXOJHbIX NepemMeHHbIX 3aaHero dpoHTa {<)

O6bsBneHve VAR_GLOBAL...END_VAR B npo-
rpamme PROGRAM

VAR_GLOBAL CONSTANT 06bsiBNieHUs B 06b-
ABMIEHNAX TMNOB nporpammbl NMPOMPAM-Mbl

O6bseneHne VAR_ACCESS...END_VAR B npo-
rpamve PROGRAM

PYHKLMOHa/TbHBIX 6/10KOB.

6.6.5 Knaccobl

6.6.5.1 O6wwMme nonoxeHus

OneMeHT a3blka Knacc noaAepXuBaeT 0O6bEKTHO-OPUEHTUMPOBAHHYK Napajurmy 1 xapakTepusyeTcs
cnefylwmnmn NpuHLMNnamm:

MHcTaHuupoBaHue Kiaccos.
MpumeyaHne TEPMUHBI «K1acc» N «0O6BEKT», UCNob3yeMble B A3blkax C#. C++, Java. UML u T.4., co-
OTBETCTBYIOT TEPMUHAM «TUM» U «3K3eMMNIAP» A3bIKOB nporpammuposanus PLC n3 gaHHoro ctaHgaprta. 310
MoKasaHo HUXe.

A3blkM nporpammuposaHua UT: C#. C++. Java, UML

Class

(= Tvn knacca)

Object (= ak3emnnsap knacca)
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Mprvep

CwM. Bblle

VAR_GLOBAL zl: BYTE: END_VAR

VAR_GLOBAL CONSTANT z2: BYTE; END_VAR

VAR_ACCESS

ABLE: STATION_1.%IX1.1: BOOL READ_ONLY;
BAKER: STATION_1.P1.x2: UINT READ_WRITE;

END_VAR

onpegeneHne CTPYKTYpbl AaHHbIX, Pa3fe/eHHol Ha 06LLMe U BHYTPEHHUE NepeMeHHbIE;
BbINO/IHAIEMble HaJ 3/IEMEHTaMU CTPYKTYPbl AaHHBIX;

Knaccbl, COCTOsILLME U3 METOAOB (a/ITOPUTMOB) U CTPYKTYP AaHHbIX;

MHTepdelic ¢ NpoToTUMNamMM MeToaa 1 peanusauus uHTepgeiicos;

- HacnefoBaHue UHTepeiicoB 1 KIaccoB.

A3bikn PLC 13 cTaHpapTa

MpumeuyaHne — CgolicTBa OT 2a A0 7b 3KBMBa/IEHTHbI COOTBETCTBYIOLLWIM CBOMCTBaM Tabnmupl 40 gis

Typ (Tvin dyHKUMOHANLHOTO 6/10Ka UK Knacca)

Instance (ak3eMnnsap pyHKLMOHaNLHOro 6/10Kka

NN Knacca)

HacnepoBaHune uHTepdeiica N KNaccoB C MCMOMb30BaHWEM MEXaHW3MOB peanu3auuy U paclumpeHus
nokasaHo Ha pucyHke 16. 910 onpegeneHo B 6.6.5.

PucyHok 16 — O630p Hac/iieioBaHyis 1 peanvsaumm vHTepceiica
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Knacc — 3To nporpamMMmHblii KOMMOHEHT, pa3paboTaHHbIli N8 06bEKTHO-OPUEHTUPOBAHHOIO Nporpam-
MupoBaHus. Mo CyLecTBy, K1acc COAEpPXUT NepemMeHHble 1 MeTofbl. Knacc fo/mKeH MHCTaHuMpoBaTbCs A0
TOTO, Kak ero MeTofbl CMOTYT BbI3bIBATLCA U KaK MOXHO OCYLLeCTB/IATL AOCTYMN K €70 NepeMeHHbIM.

6.6.5.2 O6bsABNeHNe Knacca

CsoiicTBa 06bABAEHNA Knacca onpegeneHsl B Tabnuue 48:

1) kntoyeBoe cnoBo CLASS ¢ nocnegyowuym naeHTUMKaTOPOM, YKa3sbiBaloWUM UMS onpeaensemMoro
Knacca;

2) 3aBepLatllee knovesoe c/ioBo END_CLASS:

3) 3HaYeHMs nepeMeHHbIX, KOTopble 06bABAEHbI Yepe3 KoHCTpykunio VAR_EXTERNAL. moryT n3me-
HATLCA U3 Knacca:

4) 3Ha4YeHns KOHCTaHT, KOoTopble 06bsABNEHbI Yepe3 KOHCTPYKunio VAR_EXTERNAL CONSTANT, He Mo-
ryT U3MEHATLCA U3 Kacca:

5) koHcTpykuma VAR,.END_VAR, npu Heo6XxoAMMOCTH, ykasblBallias MMeHa W TUMbl NepemMeHHbIX
Knacca:

6) nepemMeHHble MOryT 6bITb UHULNANN3NPOBAHSI:

7) nepemeHHble cekumn VAR (cTaTuyeckne) mMoryT 6biTb 06bsBNeHbl kak PUBLIC (06wue). K o6uwmm
nepeMeHHbIM MOXHO Mo/yyYaTh AOCTYN W3BHE Knacca, MCMob3ys Takol Xe CUHTaKCcKe, kak AN focTyna K Bbl-
XOAHBIM NepeMeHHbIM (PYHKLMOHaNbHOro 610kKa,;

8) ANSA BHYTPEHHUX MEpPEMEHHbIX Knacca MOryT ucnonb3oBartbcs kBasmdukatopbl RETAIN 1 NON_
RETAIN;

9) AnA 06BbABNEHNS BHYTPEHHUX NEPEMEHHBIX Knacca MOXEeT UCMO0/b30BaTbCsA CUMBO «*», Kak onpege-
neHo B Tabnuue 16;

10) nepemeHHble MoryT 6bITb 06wWKmn PUBLIC, nHamsugyanbHeiMn PRIVATE, BHyTpeHHUMM INTERNAL
unu 3awuueHHsiMn PROTECTED. Mo ymonyaHuio ucnonb3yeTtcs cneuudukatop goctyna PROTECTED;

11) knacc MOXeT noAdepXxusaTb Hacnef0BaHWe APYrMx KNaccos A/1A paclumpeHus 6a30BOro knacca,;

12) knacc MOXeT peann3oBbiBaTb OANH NN 6onee nHTepdeiicos:

13) ak3emnAsapbl APYrux PYHKLMOHAIbHBIX 6/10KOB, Knacchl U 6/10KM 06bEKTHO-OPUEHTUPOBAHHbIX PYHK-
LuiA MOTYT 6bITb 06BABNEHLI B CeKUMAX nepeMeHHbIx VAR n VAR_EXTERNAL;

14) ak3eMnnsp knacca, 06bABNEHHBIV BHYTPW Knacca, He 06513aH 1CNonb3oBaTh TO Xe UMSA. Kak hyHK-
uus (Toi e obnacT BUAMMOCTH) AN NPefoTBpaLleHss HeonpeaeeHHOCTEeN.

Knacc nmeet cnegytowme pasnuuus oT PyHKUMOHaNbHOro 6510kKa:

- kntoyesble cnosa FUNCTION_BLOCK 1 END_FUNCTION_BLOCK 3ameHeHbl KNto4yeBbIMU CnoBamm
CLASS n END_CLASS. coOTBETCTBEHHO.

- nepemMeHHble 06BbABNAIOTCA TOMbKO B cekuum VAR. He paspeweHbl cekyun VARINPUT. VAR_
OUTPUT, VAR_IN_OUT n VAR_TEMP. ¥ knacca HeT Tena:

- K/flacc MOXeT onpefenaTbh TO/IbKO MeToabl;

- BbI30B 3K3eMMnaApa Knacca HeBo3MOXeH. MoryT BbI3biBaTbCA TO/IbKO METOAbI K1acca.

Peanusauna knaccos npefocTaBniseT No CyLecTBy cornacylolieecs NoAMHOXeCTBO CBOWCTB, onpege-
NeHHbIX B Tabnuue 48.

Tab6nunya 48 —Knacc

OnucaHne

Homep O6GbsicHeHUE
Kniwoucooe cnoso
1 CLASS ... END_CLASS OnpefenexHue knacca
la CneuudpmkaTop FINAL Knacc He MOXeT 1cnosb3oBaTbcs B 6a30BOM Kiacce

OcHoBaHHble Ha (DYHKLIMOHasIbHOM 6/10Ke

Onpep,eneHme nepemMeHHbIX

2a VAR B: REAL; ENDVAR

VAR ... END_VAR
2b MH1umanmsaums nepeMeHHbIX VAR B: REAL:= 12.1: END_VAR
3 Keanndprkatop RETAIN onsi BHYTPEHHUX ne- VAR RETAIN X: REAL; END_VAR

peMeHHbIX
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OnucaHue

Howmep Knwouyesoe cnoso
* Keanndpvkatop RETAIN ans BHYTPEHHUX ne-
pemeHHbIX
la O6bsBneHs VAR_EXTERNAL BHyTpu 06b5B-
NeHU Tuna knacca
m O6bsBreHns VAR_EXTERNAL CONSTANT B

06BABNEHNSAX TUMA Klacca
MeTogpl 1 cneuudukaTopbl
5 METHOD...END_METHOD
5a Cneumdomkatop PUBLIC

5b Cneumdmkatop PRIVATE

5c CneumdmkaTtop INTERNAL
5d Cneumndmkatop PROTECTED
5e Cneumdmkatop FINAL

HacneposaHue

6 EXTENDS

7 OVERRIDE

8 ABSTRACT

Ccbifika Ha focTyn
9a THIS
% SUPER

CneuudmkaTopbl 4ocTyna nepemeHHoii

10a Cneumdomkatop PUBLIC

10b Cneumdmkatop PRIVATE

Hoc Cneuudmkatop INTERNAL

10d Cneundprkatop PROTECTED
Monumopdnam

1la ¢ cekuueli nepemeHHbIX VAR_IN_OUT

11b CO CCbI/TKOWA
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O6bsAicHeHue

VAR NON_RETAIN X: REAL END_VAR
CM. 3KBMBaJIEHTHIV NpuMep B Tabnuue 40

CM. 3KBMBaJIEHTHBIV NpuMep B Tabnuue 40

Onpefenexve MeToga
MeTO/], MOXET BbI3bIBATLCS OTKY/AA YTOAHO

MeToq, MOXET BbI3bIBATLCA TO/ILKO BHYTPW OnNpeaensito-
LLiero nporpamMmMHOro KOMNnoHeHTa

MeToa, MOXET BbI3bIBaTLCA U3 OAHOT0 NPOCTPaHCTBA UMEH

MeTog, MOXET BbI3bIBATLCA TOMBKO M3 ONPeAenstoLLero
MPOrpaMmMHOro KOMMOHEHTa 1 ero HaceAHVKOB (HESIBHO)

MeToz, He MOXET GbiTb NeperpyxeH

- laHHblEe CBOVCTBA — TaKMe Xe kak B Tabnmue 53 cBoicTB
HacneaoBaHus

Knacc sBnseTca Hac/ieiHMKOM knacca

MpumMmevyaHue — HacnegoBaHve (OyHKUMOHA/TbHBIX
G/10KOB OTCYTCTBYET

MeTop, nepeonpeaenseT 6a3oBblii METOA — CM. AUHAMU-
YecKoe CBA3bIBaHVE VIMEH

ABCTPaKTHbI Knacec — no MeHblueli Mepe, 0auH MeTof,
ABNSIETCS aBCTPAKTHBIM

ABCTPaKTHbI METO4 — LUAG/IOH MeToda

Ccbl/ka Ha CO6CTBEHHbIE METOp!

Ccblka Ha MeTof, 6a30BOro kracca

Joctyn K nepemeHHoﬁ BO3MOXEH 13 Nt0boro Mecta

JocTyn K nepemeHHol OCyLLECTBNAETCA TOMLKO BHYTPU
onpeaensIoLLEro NPorpamMMHOr0 KOMMOHEHTa

[JocTyn K nepemeHHol OCyLLECTB/SIETCS TOMIbKO BHYTPH
OfIHOrO NPOCTPaHCTBA VMEH

JocTyn K nepeMeHHol# OCyLLECTBISETCA TO/bKO 13 onpe-
[OeNnsioLLero NporpaMMHOro KOMIMOHEHTA W ero HacneHu-
KOB (HEAIBHO)

MepemeHHbIM 13 cekuymn VAR_IN_OUT MOXeT ObITb Npu-
CBOEH 3K3eMMN/IAP NPOVU3BOAHOTO Kriacca

CcblUike Ha (6a30Bblil) Knacc MOXET ObiTb MPUCBOEH
afipec 3K3emnapa NPov13BOAHOIO Kriacca
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MpuMep HMkKe UNMICTPUPYET CBOICTBA 06BSAB/IEHUS Kacca U ero 1Cnosib30BaHue.

Mpvmep — OnpegeneHve knacca
Class CCounter
VAR
mJCurrentValue: INT; (" Default=0%
m_bCountUp: BOOL:=TRUE;
END_VAR
VAR PUBLIC
mJUpperLimit: INT:=*10000:
mJLowerLimit INT:=-10000:
ENDJVAR
METHOD Count (* Tonbko Teno *)

IF (m_bCountUp AND m_iCurrentValue<mJUpperUmit) THEN

mJCurrentValue:= m_iCurrentValue+1;
ENDJF;

IF (NOT m_bCountUp AND mJCurrentValue>mJLowerLimit) THEN

mJCurrentValue:- mJCurrentValue-1;
ENDJF;
END_METHOD

METHOD SetDirection
VARJINPUT
bCountUp: BOOL,;
ENDJVAR
m_bCountUp:=bCountUp;
END_METHOD
END_CLASS

6.6.5.3 [leknapauus akemnnapa knacca

3K3eMnsp Kacca o6bABASETCA NOJ0GHO ONpeaeneHnio CTPYKTYpHO NepeMeHHOIA.

Korga o6bsiBNsieTCS 3K3EMMSP Knacca, HavyasbHble 3HAYEHWs] O6LLMX MepeMeHHbIX MOryT mpucBau-
BaTbCsA B NepeuHe vHUUMaNM3auum, 3akio4eHHOM B CKOGKM, C Noc/eaytowmM onepaTopoM npucBanBaHus,
KOTOpbIA cnepyeT 3a AEeHTU(UKATOPOM Knacca, Kak nokasaHo B Tabnuue 49.

JneMeHTbI, KOTOPbIM He MPUCBOEHO 3HAYEHWE B NMEpPeYHe VHMLManM3aLmm, noayyaT HayasibHble 3Ha-

YeHuns U3 06 bABNEHUS Knacca.

Tabnuua 49 — [leknapauusi ak3emnaspa kiacca

Ho-
vep

OnuncaHune

1 O6bABEHVE 3K3EMNIAPA K1Aacca C HESBHOW UHU-
unanmsaupeli

2 [Jexnapauus ak3emnsspa kiacca ¢ UHULpanm3a-
el ero obLLMX nepemMeHHbIX
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Mpumep
VAR
MyCounlerl: CCounter;
END_VAR
VAR

MyCounter2: CCounter:=
(mJUpperLimit;=20000:

mJLowerLimit:=-20000);
END_VAR
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6.6.5.4 MeToabl knacca

6.6.5.4.1 O6uwue nNonoxeHns

MpumeHnTeNbHO K 3afa4aM A3bIKOB MPOrpaMmmMnpyeMbIX KOHTPOJI/IEPOB, KOHLEMUMA METOL0B, XOPOLUO
N3BECTHbIX B 06BEKTHO-OPUEHTUPOBAHHOM NPOrpamMmMmnpoOBaHUN, NPUHUMAETCA Kak Habop hakynbTaTuBHbIX
3/1IEMEHTOB A3blKa, UCNONb3yeMbIX NPU onpeaesieHnn Knacca.

MeTogpbl MOTYT NPUMEHATLCA A1 ONpefenieHns onepaumnii ¢ JaHHbIMY 3K3eMMNISPOB Kiacca.

6.6.5.4.2 CurHatypa

B uenax gaHHoro craHgapTa, TepMWH curHaTypa onpejeneH B pasfenio 3 Kkak Habop vHdopmauuu,
O0[HO3HAYHO onpeAensLWnin naeHTUYHOCTb NapameTpoB METOA.

CurHatypa BK/ItO4aeT:

- Ums meToAa,

- TUN pesynbrara;

- VIMeHa NepemMeHHbIX, TUMbl AaHHbIX U NOPSALOK BCEX NMapaMeTPOB.TO €CTb BXOAHbIX, BbIXOAHbIX 1 BXOA-
HbIX-BbIXOAHbIX NEPEMEHHbIX.

NokanbHble MepemMeHHble He SABAAIOTCA YacCTblo CUrHaTypbl. MNepemeHHble, 0O0bABMEHHbIE B CEKLMK
VAR_EXTERNAL 1 NOCTOsiIHHbIE NepeMeHHble He CYLLLeCTBEHHbI 4151 CUTHATYpPbI.

Cneuundmkatopbl goctyna, Takme kak PUBLIC nnn PRIVATE He cyleCcTBEHHbI A1 CUTHATYPbI.

6.6.5.4.3 O6BbSABMEHNE U BbINOMIHEHNE MEeToAa

Knacc moxeT nvmeTb Habop MeToA0B.

O61baBNeHe MeToAa AO/HKHO NOAYNHATLCA CreAyoLWmMM npasuiam:

1 MeTogbl 06bABNAOTCA B 06/1aCTV AeNCTBUSA knacca.

2 MeTof, MOXeT 06BABAATLCA Ha NOO6OM U3 A3bIKOB, YKa3aHHbIX B 3TOM cTaHAapTe.

3 B TeKCTOBOM OOBbABNEHUN METOAbI NEPEUNCNAITCA Nocse 06bABNEHNA NePeMeHHbIX Kacca.

4 MeTop mMoxeT 06bABIATL cBou cobecTBeHHble VARINPUT. BHYTpeHHME BpeMeHHble MepeMeHHble
VAR 1 VAR_TEMP, VAR_OUTPUT. VAR_IN_OUT wu pe3synbTaT MeToja.

KntoueBble cnosa VAR_TEMP 1 VAR MMeIOT TO e caMoe 3HayeHue 1 06a ABNSATCA paspeLleHHbIMU
0N BHYTPEHHUX NEPEMEHHbIX.

(KntoueBoe cnoso VAR uvcnosnb3yeTtcs B hyHKUMAX).

5 O6baBneHve MeTofa CoAepXUT OAWH U3 crefywmx cneundgurkartopos goctyna. PUBLIC, PRIVATE,
INTERNAL nin PROTECTED. Ecnu cneuyudmkaTop gocTyna Ha 3agaH, metog 6yaet PROTECTED no ymon-
YaHUI0.

6 OO6ObsABNEHNE MeToga MOXET COAepXaTb [AOMOMHWUTENbHble KaueBble crioBa OVERRIDE wuwnm
ABSTRACT.

MpumeyaHne 1— lMeperpy3ka METOAOB He BXOAMT B 3aady HACTOSILLIEro cTaHaapTa.

O61baBNeHVe MeTo4a A0/HKHO NOAYNHATLCA CeAyoLWmMM npasunam:

7 Bo BpeMs BbINOMHEHNA METOA, MOXET unTaTb CBOW BXOAHbIE NepeMeHHble W BblYMCASET BbIXOAHbIE
nepeMeHHble 1 pe3ysnbTar, NCNo/b3yss BPEMEHHbIE NepeMeHHbIe.

8 PesynbTar metoga npuceamBaeTCcs ero UMeHu.

9 Bce nepemeHHble MeTofa W ero pesynbTaT ABASIOTCA BPEMEHHbIMU (Kak nepeMeHHble hyHKLWK), TO
eCTb NepeMeHHble He COXPaHSATCSA OT OAHOI0 BblUMC/IEHNA MeToga [0 ApYyroro.

|-|03TOMy, BblYNC/TIEHNE BbIXOAHbIX NMepeMeHHbIX MeToAa BO3MOXHO TOJ/IbKO B HENOCPEeACTBEHHOM KOH-
TeKcTe Bbl30Ba MeTOAA.

10 VimeHa nepemeHHbIX Kaxoro Metofa kiacca A0/MKHbI OblTb pasIMUyHbIMK (YHVKa/lbHbIMK). iMeHa
NOKaNbHbIX NepeMeHHbIX pa3/InvyHbIX MeToA0B MOTYT ObITb OANHaKOBbIMU.

11 Bce meTofpbl knacca MMeKT AOCTyn AN YTeHus/3anucy K cTtaTUYeckMM W BHELUHUM NepeMeHHbIM,
06bSABMIEHHBbIM B Knacce.

12 Bce nepemeHHble ¥ pe3ynbTarbl MOTYT 6biTb MHOTO3HAYHbIMUY, HAMPUMeEpP, MacCcuB UK CTPYKTypa.
Kak 310 06b5IBIeHO AN5 PyHKLMIA, pe3ynbTaTt MeToga MOXET UCNO0b30BaThbCA Kak onepaHz, B BbIpaXeHun.

13 Bo Bpems BbIMOIHEHUS METOZ MOXET MCNO/b30BaTh ApYrne MeTofbl, OnpeAenieHHble B 3TOM Knacce.
MeToAbl 3K3emMnasApa faHHOro Kiacca Bbi3blBAKOTCA, UCMO/b3YA KNoveBoe cnoBo THIS.

Cnepyiowuii npuMep WANKCTPUPYeT YNpoLleHHoe 06bABNEHNE Kiacca C ABYMS MeTojamMu U Bbi30B
meToAa.



FOCT P M3K 61131-3—2016
Mpumvep 1

OO6BbeKT (3Kk3emMnnsap)

- (BXoA!

Anroputm m_1

Nma meToga_2

gVl

-NBxopabl) exom) -

Anroputm M_2

Ri
ClassX.name 1 —
A_ il outml -V
Mpumep 2

MpumevyaHne 2—
AnropuTm MeTOog0B
MMeeT JOCTYM K UX cob-
CTBEHHbIM [aHHbIM U K
[aHHbIM Knacca.

(BpemeHHble napameTpbl
3akK/oYeHbl B CKOOKN)

MpumeyaHne 3—
[JaHHoe rpadmnyeckoe
npefAcTas/eHne meToga
CNYXXNT TONbKO ANs
nnnlcTpauumn

OnpegeneHune knacca (Tuna) ¢ meTogamu:
CLASS naTe

VAR vars; END_VAR

VAR_EXTERNAL externals;

END_VAR

METHOD name 1
VARJINPUT inputs;
END_VAR
VAR_OUTPUT outputs;
END_VAR
END_METHOD

METHOD namej
VARJINPUT inputs:
ENDJVAR
VAR_OUTPUT outputs;
END_VAR
END_METHOD END_CLASS

BbI30B MeTOAA:

a) icnonb3oBaHue pesynbTaTa (pesynbraT
ABNsieTCA Heobs3aTeNbHbIM)
R1:=l.methodl(inml:= A. outml =>Y);

b) icnonb3osaHne BbI30Ba (pesybTaT He
06bABMEH)

l.method1(inml:= A. outml| =>Y);

MpucBanBaHue NepemMeHHbIM MeToza 3a
npegenamu MeToaa

nnT4  Af// He paspeleHo:

YTeHne BbIXOAHbIX MEPEMEHHbLIX MeToa 3a
npegenamm meToga

Y.~ l.oulmt; // He pa3pelueHo

Knacc COUNTER c gByms MmeTofgamu ans npssiMoro cyeTa MmeTog UP5 nokasbiBaeT, Kak BbI3BaTb METO[,

13 cCO6CTBEHHOIO Knacca.
CLASS COUNTER
VAR
CV: UINT;
Max: UINT:= 1000;
END_VAR

METHOD PUBLIC UP: UINT

VARJINPUT INC: UINT; ENDJ/AR
VAR_OUTPUT QU: BOOL: ENDJ/AR

IF CV <=Max - INC
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THEN CV:=CV +INC; W/ YBennueHue TekyLero 3HauyeHus
QU:=FALSE;
ELSE QU:= TRUE; //0ocTUrHy T BepxHuii npegen
ENDJF
UP:- CV;
END_METHOD /l PesynbTaT MeTOfa

METHOD PUBLIC UP5: UINT
VAR_OUTPUT QU: BOOL,; END_VAR

UP5:= THIS.UP(INC:= 5, QU => QU); /I Countup by 5
END_METHOD /I0oCTUrHYT BepxHUii npegen
END_CLASS /] BbI30B BHY TPEHHEr0 MeTo4a

6.6.5.4.4 TlpeacTaBneHne BbiI3oBa MeToga

MeToAbl MOryT BbI3blBATbCA B TEKCTOBbIX A3blkax (Tabnuua 50) v B rpadmyecknx Asbikax.

B npefctaBneHunsx Bcex A3bIKOB MMEETCS ABa pasHbIX C/lydyas Bbl3oBa MeTofa:

a) BHyTpEeHHWIi BbI30B MeToAa 13 ak3eMnaspa co6CTBEHHOrO knacca Vima metofa npegsapseTcs kove-

BbIM C/10BOM «THIS». [laHHbIli BbI30B MOXET BblgaBaTbCsa APYrMM METOLOM:

b) BHELLHWIA BbI30B MeTo/a 3K3eMnasapa Apyroro knacca. VMimeHn metofa npeglwecTsyeT UMA 3K3eMnas-

pa n «.*.

3TOT BbI30B MOXET Bbl4aBaTbCSi METOAOM UM TesIoM OYHKLMOHaNLHOro 6/10Ka, rae 06bsBMEeH 3K3eM-

nnaap Knacca.

MpumeyaHne — Mcrnonb3yoTca cneaytowpye CUHTaKCKCh:

- cuHTakerc A() Ucnonb3yeTcs ANs BbI30Ba I106a/1bHOM thyHKUMM A;

- cuHTakevc THIS.A() ucrnonb3yeTcs /19 BbI3oBa METOAA 13 COOCTBEHHOIO 3K3EMM/IApa Kacca;
- cuHTakenc THIS.A() ncnonb3yetcs A1a Bbi3oBa MeToAa A U3 Apyroro ak3emnspa kacca.

6 6.5.4.5 TekcTOBOE MpefcTaB/ieHNe Bbl30Ba
MeTog ¢ pe3ynbTaToM Bbi3bIBAETCA Kak onepaHj BbipaxeHus. Metog 6e3 pesynbtata He [JOJ/DKEH Bbl-

3blBaTbCA BHYTPWU BblpaXXeHUA.

MeTog, MOXeT BbI3bIBaTbCsl (POPMasIbHO MM HEOPMASTLHO.
BHeLUHWiA BbI30B MeToAa A0MNOJHATE/IbHO TPeGyeT UMEeHU 3K3eMN/isipa BHELIHero Kiacca.

Mpumep 1— ... class_instance_name.method_name(parameters).
BHyTpeHHUIA BbI30B MeTofa TpebyeT ncnonb3oBaHusa THIS BMeCTo uMeHM 3k3emMnnspa.

Mpumep 2— ... THIS.method_name (parameters).

Ta6nuya 50— TeKcToBbIl BbI30B METOA0B — PopMasibHbI 1 HethopMaribHbIN NepeyeHs NapameTpoB

Ho-
MED

la

Onucanve Mprvep

MonHbIA dropmManbHbIv BbI30B (TONBbKO TekcToBbll))  A:= COUNTER.UP(EN:= TRUE. INC:= B.

Mcnonb3yetcs, ecnn ykasaHue napavetpoB EN n  START:= 1. ENO=> %MX1. QU => C);

ENO B BbI30Be sIB/1IeTCA 06913aTE/NbHBIM

HenonHbi chopmasbHblii BbI30B (TONbko TekcTo-  A:= COUNTER.UP(INC:= B. QU => C);

Bblif)

Vicrnonb3yetcs, ecnu ykasaHue napametpos EN 1 lMepemernHass START GydeT UMeTb HEABHOE 3HauveHue O
ENO B BbI30Be He ABMsieTcs 06513aTe/bHbIM (Honb)

HedhopmanbHbii BbI30B (TOMbKo TekcToBbi) (¢ A;= COUNTER.UP(B, 1.C);

MKCMPOBAHHBIM MOPSAKOM NapameTpoB U MO Napppiii T BbI30B SKBUBANEHTEH BbI30BY B NpUMepe 1a,
Hblif) Ho 6e3 napameTpos EN n ENO
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6.6.5.4.6 padhmyeckoe npeacrasnexHve

Ipadhnyeckoe npefcTasieHe Bbi3oBa MeTofa NOAOOHO NpeAcTaBAeHNI0 PYHKUUU UK PYHKUUOHANb-
Horo 6110ka. 3T0 — NPAMOYrosibHbIV 610K C BXOJamy C/ieBa U BbIxogamun crpasa oT 6/10ka.

Bbi30Bbl MeTOAa MOryT nogaepxmeatb napametpbl EN 1 ENO. kak onpegeneHo B Tabnuue 18.

- BHYTPEHHWI BbI30B MOKa3biBaeT MMS Knacca 1 UM MeToAa, pasfesieHHble Toukamy BHYTpy 61oka.

KntoueBoe cnoso THIS pasmeuiatoT Hag 6510k0M;

- BHELIHWIA BbI30B MOKa3biBaeT MMS Knacca U UMa MeToAa, pasfeieHHble TOUKOW BHYTpK 610ka

Hap 6n10kom pasmelyaloT UMs 3K3eMnspa knacca.

6.6.5.4.7 Ownbka

Vicnonb3oBaHue BbIXxOo4a MeTofa He3aBUCMMO OT Bbl30Ba MeTofa paccMaTpuBaeTCs Kak owmnbka. Cm.

nprMep Huxe.

MpumMep — BHYTPEHHWIA 1 BHELLHWI BbI30B MeTOoa

VAR
CT: COUNTER:
uMIT: BOOL;
VALUE: UINT;
END_VAR

1) B cTpyKTypupoBaHHOM TeKkcTe (A3bIK ST).

a) BHy T peHHW1 BbI30OB MeToAa:
VALUE- THIS.UP (INC:=5. QU => LIMIT);
b) BHeLluHwWi1 BbI30OB MOAYNSi:

VALUE- CT.UP (INC- 5. QU => LIMIT):

2) Ha dhyHKLMOHaNbHbIX 6/10KOBbIX Auarpammax

(A3bIk FBD)

a) BHy T peHHWIi BbI30B MeTOAa:

THIS
Oon COUNTER.UP — VALUE
5 - INC
QU — LIMIT
b) BHeLLUHWIA BbI30OB MOAYNA:
On — COUNTER.UP — VALUE
5 — INC
QU — LIMIT

BbI3BaH B knacce pyroro MeToga

KntoueBoe cnoso THIS o6a3aTensHO
MeTog 1P Bo3spallaeT pesynibTaT

I"padmyeckoe NpeacTaB/eHUe CAYXUT TOJbKO Anst Un-
nocTpauum

MNepemeHas On pa3peluaeT BbI30OB MeToja

CT— 3K3eMnsap Knacca, 06bABMEHHbIA B 4pYroM Knacce
UM PyHKUMOHaNbHOM 6/10Ke

BbI3blBaeTCA METOAOM MW B Tefle PYHKLMOHANIbHOT O
6noka

MeTog UP Bo3BpallaeT pesynbTaT

Ipadhuueckoe NpeacTaB/eHUe CYXUT TOJbKO Anst Un-
nocTpayum

MNepemeHHan On pa3pellaeT BbI30B MeTOAa:

3) Owwmbka Mcnonb3oBaHue BbiIxoga MeToaa 6e3 rpadpnyeckoro uamM TEKCTOBOro Bbl30Ba

CT.UP VALUE
R ——— (R [ -C >
I
VALUE:- GT>UP;
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6.6.5.5 HacnepoBaHue knacca {EXTENDS, SUPER. OVERRIDE, FINAL)

6.6.5.5.1 O6LWwme nonoxeHus

MprMeHnTeNbHO K A3blkaM nporpammuposaHnsa PLC, KoHLenuus HacnefoBaHus, onpegeneHHas B 06b-
€KTHO-OpPUEHTUPOBAHHOM NPOrpaMMMpoBaHn NPUMEHAETCS Kak Cnocob Co3AaHust HOBbIX 3/1IEMEHTOB.

HacnepoBaHue knaccoB nokasaHo Ha pucyHke 17. Ha 6a3e cylecTBYOLLEro knacca MOXeT 6biTb Mo-
poXAeH oguH unn 6onee Knaccos. [JaHHbIVi NPOLECC MOXET NOBTOPATLCA MHOMOKPaTHO.

MpumeyaHne — «MHOXECTBEHHOE HacnefoBaHVe» He MoAAepKVBAETCS.

MopoXAeHHbI (AOoYepHUi) Knacc 06bIYHO paclumnpsieT 6a30Bbllii (POAMTENLCKMIA) KNacc AONOSHUTENb-
HbIMU MeToAaMU.

TepMuH «6a30BbIii» Knacc 03HaYaeT BCEX «NpPeaKoB», TO eCTb POAUTENLCKUIA Klacc 1 ero poauTesbckue
Knaccol U T. 4.

HacneposaHue knaccoB ¢ ucnosb3osaHnem EXTENDS

PucyHok 17 — HacniepoBaHve knaccoB (MocTpaums)

6.6.5.5.2 Knwouesoe cnoso EXTENDS gnsa knaccos
Knacc moxeT nopoxaaTbCs 13 yXe CyLecTBYHLLEero knacca (6asoBoro knacca), UCMonb3ys KloyeBoe
cnoso EXTENDS.

Mpumep — CLASS X1 EXTENDS X;

MprMeHAlTCA cnegyowme npasuna:
1 MopoxAaeHHbIli knacc 6e3 BCAKMX 06bABAEHNI HacnegyeT BCe knacchl (ECV TakOBble MMEKTCS) U3
6a30B0ro K/acca co CnefyoLwmmmn UCKIIUYEeHNAMN:
- He HacnepgytoTcsa metoabl PRIVATE;
- 3a npegenamu npoctpaHcTsa MMeH He HacnegytoTca meTtoAbl INTERNAL.
2 MopoXAeHHbI Knacc HacnenyeT BCce NepeMeHHble (ecv TakoBble MMeTCsA) U3 6a30BOro knacca.
3 MNopoxaeHHbIl Knacc HacneayeT To/Ibko M3 6a30BOro knacca. MHOXeCTBEHHOe HacnefoBaHne B AaH-
HOM CTaHfAapTe He nogaepXvBaeTcs.

MpumeyaHue — Knacc MoXeT pea/in3oBbIBaTb (MCMosb3ys kitodeBoe cnoso IMPLEMENTS) oguH nim 6onee
VHTepdhelicoB.

4 MNopoxAaeHHbI Knacc MOXeT paclumpsaTh 6a30BbIii knace, To eCTb MOXET UMETb COGCTBEHHbIE METOAbI
1 NepemMeHHble B [OMNOJIHEHWE K YHAc/ief0BaHHbIM MEeToAam U NepeMeHHbIM 6a30BOro Kiacca, U TakuM 06-
pas3om co3aaBaTth HOBYHO (DYHKLMOHANLHOCTb.

5 Knacc, ucnosb3yemblii B kauecTBe 6a30BOro kacca, cam MOXeT 6biTb MOPOXAEHHbLIM Knaccom. Toraa
OH MEepPEHOCUT B NMOPOXAEHHBIN KNacc Takke MeToAbl U nepemMeHHble, KOTOpPble OH yHac/ieoBar.

3TO MOXET NOBTOPATLCA HECKO/IbKO pas.

6 Ecnun onpegeneHne 6a30BOro knacca U3MeHsIeTCsl, BCE MOPOXAEHHbIE Knacchl (M UX MOTOMKM) Takke
COOTBETCTBEHHO U3MEHSIIOT CBOK (DYHKLMOHAIBHOCTb.

119



rFOCT P M3K 61131-3—2016

6.6.5.5.3 OVERRIDE meTofg
MopoxAeHHbI Knacc MOXeT nepeonpefenaTb (3aMeHATb) OANH UK 6onee yHacnefoBaHHbIX METOL0B
CBOMMMW COGCTBEHHbIMU peanu3auymsMu metoga (MeTtogos). MNpu nepeonpegeneHnn 6a3oBbiX METOLOB Npu-
MEHAITCA cregyolne npasuna:
1 MeTog, nepeonpefensownii yHacnefoBaHHbIi MeTod, UMEeeT Takyl Xe curHatypy (Mms metoga v
nepemMeHHble) B Npedenax o06iactn fencremns knacca.
2 MeTog, nepeonpeensowmii yHacnef0BaHHbIA Knacc, LO/MKEH UMETL cnesylolme cBoCTBa:
- knwoyesoe cnoso OVERRIDE cnepgyert 3a Knw4esbiM csioBoM METHOD;
- MOPOXAEHHBIA Knacc uMmeeT AoCTyn K 6a30BbIM MeTodaMm, koTopble onpefeneHbl kak PUBLIC or
PROTECTED wvnu NTERNAL B TOM Xe NpOCTPaHCTBE UMEH;
- HOBBbI MeTof, ByaeT MMeThb Te xe cneuudmkatopsl goctyna. Ho cneundukatop FINAL MoxeT 6bITb
MCMONb30BaH A1 nepeonpefesieHHoro MeToga.

Mpumep — METHOD OVERRIDE mb.

6.6.5.5.4 FINAL gns knaccos n mMeTofoB
MeTog co cneuundukatopom FINAL He 6yaeT nepeonpegensatbes. Knacc co cneundumkatopom FINAL He
MOXeT 6bITb 6a30BbIM K/1aCCOM.

Mpumep 1— METHOD FINAL mb
Mpumep 2— CLASS FINAL el.

6.6.5.5.5 Owmnbkn Npu ncrnonb3oBaHUmn knoyeBbix cnoB (EXTENDS. SUPER. OVERRIDE. FINAL)

Cnepywume cutyaumm paccMaTpuBaloTCs Kak oLmnbka:

1 MopoxaeHHbI Knacc onpeaensieT NepPemMeHHY0 C UMEHEM NepeMeHHOW (onpeAeneHHon unn yHac-
nepfoBaHHON). yxe codepxalleiica B 6a30BoM knacce. [laHHOe NpaBW/iI0 He NPUMEHSAETCA K NepeMeHHbIM,
06bsBMIEHHbIM Kak PRIVATE.

2 MopoXAeHHbI Knacc onpefenset MeTo C UMEHEM, Yxe cofepxalliemcs B 6a30BOM knacce.

3 MNopoxeHHbI Knacc NopoxAaeTcs 3 ero cO6CTBEHHOro 6a3oBoro knacca (NPSAMo UAN KOCBEHHO), TO
eCTb peKypcus He paspelueHa.

Knacc onpepensiet meTof c knoueBbiM cioBom OVERRIDE, KoToOpblii HE nepeonpeaenseT meTtog 6a-
30BOrO Kacca.

Mpumep — HacnegosaHve n nepeonpegeneHne

Knacc, pacwumpstowmii knacc LIGHTROOM.

CLASS LIGHTROOM
VAR LIGHT: BOOL; ENDJ/AR

METHOD PUBLIC DAYTIME
LIGHT:* FALSE;
END_METHOD

METHOD PUBLIC NIGHTTIME
LIGHT:* TRUE;
END_METHOD

END_CLASS
CLASS UGHT2ROOM EXTENDS LIGHTROOM
VAR LIGHT2: BOOL: END_VAR Il Second light

METHOD PUBLIC OVERRIDE DAYTIME
LIGHT :* FALSE; Il4ocTyn K NepemMeHHbIM poanTeNIbCKOro Knacca
LIGHT :* FALSE; W koHkpeTHasn peannsauma END_METHOD

METHOD PUBLIC OVERRIDE NIGHTTIME
LIGHT := TRUE; I1JoCcTyn K NnepeMeHHbIM POANTeNbCKOro Kiacca
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LIGHT ;= TRUE; // KOHKpeTHasa peannsaLus
END_METHOD

END_CLASS

6.6.5.6 luHamunyeckoe cBasbiaHne umeH (OVERRIDE)

Css3blBaHMe UMeH — 3TO accouuaums MMeHU MeTofa C MMeHeM peanusauuun. Mpusaska UMeHU (Ha-
npuMep. KOMNWIATOPOM) [0 BbINOMHEHWUA NMPOrpamMmbl Ha3blBAETCSH CTATUYECKOW WAWN «PaHHel» NpuBSA3KONA.
MpuBs3Ka, BbINOMIHAEMas BO BPEMS BbIMOSIHEHWUSA NPOrpammbl, Ha3biBaeTCs AUHAMUYECKOW WA «NO3[Hel
NPWBA3KOIA.

B cnyyae Bbi30Ba BHYTPEHHErO MeTOJa, CBOMCTBO nepeonpegeneHns ¢ knw4desbim ciosom OVERRIDE
NPUBOANT K Pa3NNynio MeXay ctaTuyeckoil U AuHaMuyeckoin hopMoii CBS3bIBAHNUA UMEH:

- cTaTuyeckoe CBA3blBaHWE: accouuvpyeT UM MeTofa C peanusalnein meToga knacca ¢ BbI30BOM BHY-
TPEHHero MeTofa, Uin COAepXnT MeTOf, BbIMOHAILWMNIA BbI30B BHYTPEHHETO METoAa;

- AMHamuuyeckoe CBSi3blBaHWE: accouMupyeT MMsi MeTofa C peanusaunein metosa akTMyeckoro Tmna
3K3emnasapa knacca.

Mpumep 1— AnHamnyeckoe cBA3blBaHNE UMEH
Mepeonpegenexue ¢ BO3AeNCTBUEM Ha CBA3bIBAHNE
/I O6BbABNEHNE
CLASS CIRCLE

METHOD PUBLIC PI: LREAL M MeTopg fae T MeHee TOYHOE onpejenieHne
P1 PI:=3.1415;
END_METHOD

METHOD PUBLIC CF: LREAL /IMeTopf BblUNCNAET A/IMHY OKPYXXHOCTU
VARJINPUT DIAMETER: LREAL; END_VAR

CF:- THIS.PIQ *DIAMETER,; /! BHyTpeHHwWii BbI30B MeTOja:
END_METHOD // ncnonb3ys guHaMmmyeckme cBsidbiBaHus Pl
END_CLASS
CLASS CIRCLE 2 EXTENDS CIRCLE /I Knacc ¢ meTogoMm, nepeonpegensiowym Pl

METHOD PUBLIC OVERRIDE PI: LREAL W MeTog BblgaeT 605ee To4Hoe 3HaveHve Pl
Pl:= 3.1415926535897;

END_METHOD

END_CLASS

PROGRAM TEST VAR
CIR1: CIRCLE; /1 3x3emnnsip CIRCLE
CIR2: CIRCLEZ2; /1 3k3emnnap CIRCLE2
CUMF1: LREAL;
CUMF2:  LREAL;
DYNAMIC: BOOL;

END VAR
CUMF1.-CIR1.CF(1.0); /IBbi3oB meToga CIR1
CUMF2:- CIR2.CF(1.0); M Bbi3oB meToga CIR2
DYNAMIC:= CUMF1 <> CUMF2; /lOnHamnyeckoe cBsi3biBaHME NPUBOANT K 3Ha4YeHuo True

END PROGRAM
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B paHHoM npumepe knacc CIRCLE copepXuT BHYTPEHHUIA BbI30B CBOero metoga Pl ¢ HU3KOW TOYHO-
CTbIO A/191 BbIYUCIEHUA A/TUHbI OKPYXXHOCTK (CF).

MopoxgaeHHbii knacc CIRCLE2 nepeonpegensieT aToT meTos 60n1ee ToUHbIM onpegenexHvem Pl.

Bbizos meTtoga PI() ccoinaetca nubo Ha CIRCLE.PI, nn6o Ha CIRCLE2.PI. B cOOTBETCTBMM C TUNOM
3K3emMnnaapa, B KOTOPOM BbINO/HANCA Bbi30B MeToga CF. 3aeck 3HayeHne CUMF2 ToyHee 3HavyeHns CUMFL.

Mpumep 2— Mpadmnyeckas NANICT pauus NpUBELEHHONO BbilLe TEKCTOBOro npumepa (ynpoLueHHas)

O6bsiBneHe PROGRAM TEST
VAR

CIR1:CIRCLE;
CIR2:CIRCLE2;

@CIR1)

CLASS CIRCLE

METHOD PUBLIC PI CUMF1 CIRI.CF(1.0);

" 37415,- /1 COMF1 - 3.1415

\

METHOD PUBLIC* CI
V7iR INPUT Diameter
CF- :- THIS.PI () *Dlaneter;

[ PaclvPsET
(CIR2I

CLASS CIRCLE2 EXTENDS CIRCLE

COMF2 CIR2.CF(1.0);

METHOD Pd’{D'C OVERRIDE PI /I CUMF2 - 3.1415926535897
PI 3.1445926535897;
\ * "

METHOD POBLIc\ ¥ // inherited
VAR INPUT Diameter
CF := THIS.PIO 'Diameter;

6.6.5.7 BbI30B MeTOAa cO6CTBEHHOIO MM 6a3osoro knacca (THIS. SUPER)

6.6.5.7.1 O6uwme nonoxeHus

[na poctyna K metogy, onpejesieHHOMY BHYTPU UM BHE COGCTBEHHOTO Kacca, UCMo/b3yTCs K/tove-
Bble cnosa THIS n SUPER.

6.6.5.7.2 THIS

THIS obecneunBaeT CCbI/IKY HAa 3K3eMNIsAp COBCTBEHHOIO Knacca.

C kmoyeBbIM cnosoM THIS meTof ak3emnnspa cO6CTBEHHOIO Knacca MOXeT 6bITb Bbl3BaH NOObIM Apy-
rMM MeTOZOM 3K3eMmnaspa 3Toro kiacca.

THIS moxeT 6bITb NepegaH nepemeHHoi Tuna INTERFACE.

KntoueBoe cnoso THIS He MOXeT UCMoJb30BaTbCA C APYIMM 3K3EMMIAPOM, Hanpumep, BblipaxeHue
mylnstance. THIS He pa3speLueHo.

Mpumep — Vcnons3oBaHune KntoueBoro cnosa THIS
Ans ynobcTBa AaHHble NpyMepbl KONUPYIO T CSA U3 NPUBEAEHHbIX Bbille NPYMEpPOB.
INTERFACE ROOM
METHOD DAYTIME END_METHOD //BbI3blBaeTca B AHeBHoe Bpema METHOD NIGHTTIME END_METHOD
// Bbi3blBa€ T CS B HOYHOE BpeMS

ENDJNTERFACE
FUNCTION_BLOCK ROOM|CTRL n
VARJINPUT
RM: ROOM,; /1 uTepdeiic ROOM kak Tuna BXOAHOW NepemMeHHoi
END_VAR
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VARJEXTERNAL
Actual_TOD: TOD; //Tno6anbHOe onpeeneHne BpeMeHu
END_VAR

IF (RM =NULL) 1 BAXKHO: npoBepnTb 3aKOHHOCTb CCbI/IKM!
THEN RETURN,;
ENDJF;

IF Actual_TOD >= TODUZ20:15 OR Actual_TOD <= TODM.OO
THEN RM.NIGHTTIMEQ; M BbI30B MeTOfa U3 RM
ELSE RM.DAYTIMEO,;

ENDJF;

END_FUNCTION_BLOCK
/IMpumeHsieT kntoyeBoe cioBo THIS 4N Ha3HauYeHKsi COGCTBEHHOIO 3K3eMnsipa

CLASS DARKROOM IMPLEMENTS ROOM// Cm. 06bsiBneHne ROOM ebtiueVAR_EXTERNAL
Ext_Room_Ctrl: ROOM_CTRL; H Cm. o6baBneHne ROOM_CTRL Bbiwe END VAR
METHOD PUBLIC DAYTIME; END_METHOD METHOD PUBLIC NIGHTTIME; END_METHOD

METHOD PUBLIC EXTJ

Ext_Room_Citrl(RM:= THIS); //BbizBaTb Ext_Room_Ctrlc co6CTBEHHbIM 3K3EMMIAPOM
END_METHOD
END_CLASS

6.6.5.7.3 KnoueBoe cnoso SUPER

KntoueBoe cnoBo SUPER ob6ecneunBaeT focTyn K MeTogam peannsauun 6a3oBoro knacca.

C kntoyeBbiM cioBoM SUPER MOXHO Bbi3BaTb METOA, KOTOPbLI AENCTBUTENIEH B 3K3eMM/Isipe 6a30BOro
(poguTenbckoro) knacca. Takum o6pa3oM, NMeeT MeCTo CTaTU4yecKoe CBs3biBaHue.

Kntoyesoe cnoso SUPER He MOXeT MUCMo/b30BaTbCA € 3K3eMMIsipamMmn 4pyrux nporpamMmmHbIX 31emMeH-
TOB. HanpumMep, BblipaxeHne my- Room.SUPER.DAYTIMEQ He pa3peLueHo.

Kntouesoe cnoso SUPER He MOXeT ncnonb3oBaTthCca A1 A0CTyna K CTapLlinuM npeakam nopoxxaeHHbIX
MeToAO0B, Hanpumep, BbipaxeHne SUPER.SUPER.aMethod He pa3speLlueHo.

Mpumep — Wcnonb3oBaHue knyesoro cnosa SUPER 1 nonvMopdusm

LIGHT2ROOM c ncnosnb3oBaHneM SUPER kak anbTepHaTUBHAA peannsaums npuBeLeHHOro Bbille npu-
mepa. [lna ygobcTBa clofja CKonMpoBaHbl HEKOTOPbIE NpeaplayLine npuMmepsbl.

INTERFACE ROOM
METHOD DAYTIME END_METHOD W BbI3biBaeTCs B JHEBHOE BpeMs
METHOD NIGHTTIME END_METHOD W BblI3blBaeTCs B HOUHOE BpeMs
ENDJINTERFACE

CLASS LIGHTROOM IMPLEMENTS ROOM

VAR LIGHT: BOOL; ENDJ/AR

METHOD PUBLIC DAYTIME
LIGHT- FALSE;

END_METHOD

METHOD PUBLIC NIGHTTIME
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LIGHT- TRUE;
END_METHOD
END_CLASS

FUNCTION_BLOCK ROOM_CTRL
VARJINPUT
RM: ROOM; /1 MnTepdpeiic ROOM KaK TN NepemMeHHol’
END_VAR

VAR_EXTERNAL

Actual_TOD: TOD; /I TnoBanbHoOe onpejeneHne BpeMeHu
END_VAR
IF (RM = NULL) /1 BAXXHO: npoBepnTb AeliCTBUTENBHOCTb CCbIIKM!
THEN RETURN:
ENDJF;

IFActual_TOD >= TOD*20:15 OR
Actual_TOD <= TOD«06:00

THEN RM.NIGHTTIMEOQ,; /I BbizBaTb MeTog RM (guHamunyeckoe cBsi3biBaHue C
/Inn60 LIGHTROOM.NIGHTTIME
Mnnéo LIGHT2ROOM.NIGHTTIME)

ELSE RM.DAYTIMEO;

ENDJF;

END_FUNCTION_BLOCK

/[MpumeHseT koveBoe ¢/10B0 SUPER ans BbizoBa MeToga 6a30B0ro knacca
CLASS LIGHT2ROOM EXTENDS UGHTROOM /I cn. Bblwe
VAR LIGHT2: BOOL: END_VAR /I nornyeckasn nepemeHHas light

METHOD PUBLIC OVERRIDE DAYTIME
SUPER.DAYTIMEQ; /I BbizoB MeToga B LIGHTROOM
LIGHT2 = TRUE;

END_METHOD

METHOD PUBLIC OVERRIDE NIGHTTIME
SUPER.NIGHTTIMES) M Bbi3oB MeTOga B LIGHTROOM
UGHT2:= FALSE;

END_METHOD

END_CLASS

/1 icnonb3oBaHve nonnmopgunsma 1 guHaMmyeckoe CBsi3biBaHne

PROGRAM C VAR
MyRoom 1: LIGHTROOM; M Cwm. Bbilwe
MyRoom2: LIGHT2ROOM,; /1 Cm. BbiWwe
My_Room_Ctrl: ROOM_CTRL; /1 Cm. Bbiwe
END_VAR

My_Room_Ctrl(RM:= MyRooml);  // BbizoBbl B My_Room_Ctrl Bbi3biBatoT MeTofbl LIGHTROOM
My_Room_Ctrl(RM:= MyRoom2);  // BbizoBbl B My_Room_Citrl BbI3biBaloT MeT0gbl LIGHT2ROOM
END_PROGRAM
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6.6.5.8 AGCTpakTHbIV knacc 1 abcTpakTHbI METoA,

6.6.5.8.1 O6LMe nonoxeHus

Mogudmkatop ABSTRACT MOXeT MCnofnb30BaTbCcs C knaccamy unu oTaenbHbiMU metogamu. Paspa-
60TUMK oNpeaenseT peamsalmio 3TUX CBOINCTB B COOTBETCTBUMN C Tabnuueli 48.

6.6.5.8.2 AGCTpakTHbIl Knacc

Wcnonb3oBanne moandumkatopa ABSTRACT B 06b5IBNEHMM Knacca ykasbiBaeT, YTO knacc npegHasHa-
YyaeTcs A1 UCMOMb30BaHUS B KayecTBe 6a30BOro Tuna Ans Apyrux K1accos.

Mpumep — CLASS ABSTRACTAL

ABCTpPaKTHbI Knacc UMeeT cneaytoLuue cBoCcTBa:

- abCTpaKTHbIW Knacc He MOXeT UHCTaHLMpoBaTbCS,;

- abCcTpakTHbIM Knacc COAEPXNT, MO MeHbLUel Mepe, 0AMH abCTpaKTHbIN MeToA,.

Knacc (HeabCTpaKTHbI), NOPOXAEHHbIV 13 aBCTPaKTHOro knacca Bk/IYaeT dpakTmyeckme peanvsauum
BCEX yHacneA0BaHHbIX abCTPaKTHbIX METO0B.

AGCTpaKTHbIA Knacc MOXeT UCMONb30BaTbCA Kak TUM BXOAHbIX M BXOAHbIX-BbIXOAHbIX MapaMeTpoB.

6.6.5.8.3 AGCTpaKTHbIi MeTop,

Bce meTogbl abCcTpakTHOro knacca, oTMedeHHble moaundmkatopom ABSTRACT, 6yayT peann3oBbl-
BaTbCA Knaccamu, NMopoXxAeHHbIMU 13 abCTPaKTHOrO Kiacca, ec/n caM MOPOXAEHHbIV Knacc He OTMEeYeH Kak
ABSTRACT.

MeTopbl knacca, yHacnefoBaHHble U3 uHTepdeiica, nonyyatoT knoyeBoe cnoBo ABSTRACT, ecnv oHu
ellle He peasiM3oBaHbI.

Kntouesoe cnoBo ABSTRACT He ncnonb3yetcs B codeTaHuu ¢ knwoyesbiM cnosom OVERRIDE. Kniove-
Boe cnoBo ABSTRACT MOXeT MCNo/b30BaTbCA TO/IbKO C MeTogammn abcTpakTHOro knacca.

Mpumep — METHOD PUBLIC ABSTRACT ML

6.6.5.9 Cneundmkatopbl goctyna (PROTECTED. PUBLIC. PRIVATE. INTERNAL) kK meTogy

[nsa Kkaxgoro metofa f0/MKHO ObITb ONpefeneHo, OTKyAa OH MOXET Bbi3blBaTbCA. [JOCTYNHOCTb MeToAa
onpegenaeTca C UCMOMb30BaHWEM CrefyloLnX cneungukaTtopos AocTyna, cneyowmne 3a Ka4YeBbiM Cno-
Bom METHOD.

- PROTECTED

Ecnn peanunsoBaHo HacnepgosaHue, npuMeHuM crieumdukatop goctyna PROTECTED. OH yka3biBaeT,
4YTO MeTof AOCTYNEH TOJ/IbKO BHYTPU Knacca N U3 BCEX MOPOXAEHHbIX KNaccoB.

PROTECTED saBnseTtca yMonyaHWem 1 MOXET 6bITb ONyLLEH.

MpumeyaHne — Ecm HacnefoBaHve He noaaepxmeaeTcs, cneumdmkarop goctyna PROTECTED peiictyeT
TaKk xe. kak PRIVATE.

- PUBLIC

Cneuundhmkatop goctyna PUBLIC yka3sbiBaeT, 4To MeToA 4OCTYyNeH 13 nboro mecra, rge MoxeT uc-
nosib30BaTbCA Kiacc.

- PRIVATE

CneuundpmkaTop goctyna PRIVATE yka3biBaeT, YTO MeTOA AOCTyNeH TONIbKO BHYTPW caMOro knacca.

INTERNAL

Ecnv npocTpaHCTBO MEH peasnin3oBaHo, TO MOXET Mcnonb3oBartbes cneuundurkarop goctyna INTERNAL.
OH yKasblBaeT AN1a MeTo[0B, YTO OHM AOCTYMNHbI TONbLKO B npegenax NMPOCTPAHCTBA VIMEH, B KoTopoMm
knacc o6bsABMEH.

HesiBHO gocTyn k npoToTunam mMeTofoB Beerga oowmin (PUBLIC), noaTomy 19 NPOTOTMNOB METOAOB He
nucrnonb3yeTtcsa cneyundukaTop gocrtyna.

Bce HenpaBubHblE NCNOIL30BAHUA CNELNdVKATOPOB JOCTYNa CUNTAIOTCS OLLUNOKOIA.

Mpumep — CreundmkaTopsbl ocTyna A1 MeTO/0B.
MnntocTpauus AOCTYNHOCTH (Bbl30Ba) METOA0B, OonpejesneHHbix B knacce C:
a) cneundpmkatopbl goctyna: PUBLIC. PRIVATE, INTERNAL. PROTECTED
- PUBLIC MeTog M1 pocTyneH nocpefcTBoMm BbizoBa M1 13 knacca B (a Takke knacca C);
- PRIVATE MeTtog M2 focTyneH nocpeAcTsoM Bbi3oBa M2 Tonbko u3 knacca C;
- INTERNAL MeTtoa M3 goctyneH nocpefctsoMm BbizoBa M3 n3 MPOCTPAHCTBA NMEH A (a Tak-
Xe knacca B v knacca C);
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- PROTECTED MeTog M4 gocTyneH nocpefcTBOM Bbi3oBa M4 13 knacca nopoxaeHHblli_C (a Takke
knacca C);
b) BbI30BbI METOA0B U3HYTPU U N3BHE.
- meTof M2 Bbi3biBaeTcs U3 knacca C — ¢ knoueBbiM c1oBoM THIS;
- meTtogbl M1, M3 n M4 knacca C Bbi3biBaloTCA M3 knacca C — c kioyesbiM cnosoM SUPER ana
metoga M4.

6.6.5.10 Cneuyudpmkatopsl goctyna k nepemeHHoli (PROTECTED. PUBLIC. PRIVATE. INTERNAL)

Ansa cexymn VAR cneuymdmkatop gocTyna onpegenset, oTkyja paspeLleH AOCTyn K NepeMeHHbIM 3Tol
cekuymmn. JoCTYNHOCTb NePEMEHHbIX ONpeAenseTcs C UCNOMb30BaHWEM OLHOT0 U3 cneayowux cneundukarto-
poB AoCTyna, pacnonaratoLyxcsa Bcnes 3a knoyesbiM ciosom VAR.

MpumevyaHne — CrneundpmkaTopbl AOCTYMA MOTYT KOMOUMHMPOBATLCS C APYriMK cnelpdimkaTopamm, Takvmm
kak RETAIN nnm CONSTANT B nto6om nopsiake.

- PROTECTED

Ecnun HacneposaHve peanunsoBaHo, TO cneundukatop goctyna PROTECTED saBnsetcs NpyMeHUMbIM.
[N nepeMeHHbIX OH YKasbIBaeT, YTO OHW JOCTMXKUMbI TOJILKO U3HYTPU Klacca U U3HYTPU BCEX MOPOXAEHHbIX
knaccoB. CneuudumkaTtop goctyna PROTECTED npumeHsieTcs no YMOA4aHuio, U MOXET ObiTb ONYyLLEH.

Ecnn HacnefoBaHue peann3oBaHo, HO He ucnonbayeTtcs, cneyndukatop PROTECTED nmMeeT Takoii xe
adpdhekT kak cneundukaTop PRIVATE.

- PUBLIC

Cneumndpmkatop goctyna PUBLIC gna nepemMeHHbIX yKa3blBaeT, YTO OHW JOCTYMNHbI B 1I060M MecTe, rae
MOXET MCMOo/Ib30BaTbCA Kacc.

- PRIVATE

Cneuundomkatop goctyna PRIVATE ana nepemMeHHbIX ykasblBaeT, YTO AOCTYM K HUM MOXET OCyLiecT-
B/IATLCA TOJSIbKO M3 CaMOro kKiacca.

Ecnun HacnepoBsaHve He peann3oBaHo, cneuudukaTop goctyna PRIVATE ucnonb3yeTcsa no ymonyaHuio
N MOXET ObITb OMYyLLEH.

- INTERNAL

Ecnn peann3oBaHo NpoCTPaHCTBO UMeH, cneyudukaTop goctyna INTERNAL aBnseTca npuMeHUMbIM.
OH yKa3blBaeT, YTO NepeMeHHble AOCTYMNHbI To/bko n3 MPOCTPAHCTBA VIMEH, B kOTOpOM 06BbAB/IEH Kacc.

Bce HenpaBubHblE KCNO/b30BaHUS CNELMMpUKaTOPOB JOCTYNa CUNTAIOTCS OLLUNOKON.

6.6.6 NIHTepdeiic

6.6.6.1 O6LKMe nonoxeHus

B 06bEeKTHO-OpUEHTMPOBAHHOM NPOrpaMM1poBaHnn KoHLeNuusa nHtepdelica BBognTcs AN obecneve-
HUS oTAeneHus cneuudmnkaunm nHTepdelica OT ero peaansaunm Kak kiacca. 3To NO3BOMSET UCMOb30BaTb
pa3nunyHble peanusauun obLiei cneundmkaymmn nHTepdeiica.
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OnpepenexHve uHTepdeiica HauMHaeTcst ¢ kaoyeBoro cnosa INTERFACE ¢ nocnegylowmmMm MMeHem
uHTepdeiica n okaHunBaeTcs knoyeBbiM cnoBom ENDINTERFACE (cm. Tabnuuy 51).

WHTepdieiic moxeT cogepxaTb Habop (HesiBHO 06LMX) NPOTOTUMNOB METOAOB.

6.6.6.2 Wcnonb3oBaHue nHTepdgelica

Cneumndmkauna nHTepdeiica MoXeT NCNONb30BaTLCS ABYMS Cnocob6amu:

a) B 06bsABNEHUM K1acca

OHa onpegensieT, kakme MeTofbl peanusyeT Knacc, Hanpumep, Ans NOBTOPHOrO WCNO/b30BaHUS cne-
undukaumm nHTepdeiica, Kak nokasaHo Ha pucyHke 18;

b) KaK TN NepemMeHHOoiA

MepemeHHble, TUN KOTOPbIX — MHTepdeiic, ABNSIOTCA CCbIIKaMK Ha 3K3eMMNIAPbl KNacCoB 1 UM MOXET
npuceBanBaTbCsa 3HaYeHne A0 NCNoNb30BaHWA. IHTepdheiicbl He NCNONb3YyTCS Kak BXOAHbIe-BbIXOAHbIE nepe-
MEHHbIE.

Ta6nwunya 51 — VHTepdeiic

Hovep Knge@cmremo ObbsicHeHve

1 INTERFACE ... ENDINTERFACE OnpepeneHve nHTepdeiica
MeTogpl 1 cneuudukaTopbl

2 METHOD...ENDJHETHOD Onpefenenve MeToaa
HacneposaHve

3 EXTENDS WHTepdpelic HacneayeT 3 nHTepdielica
Wcnonb3oBaHue nHTepdieiica

4a IMPLEMENTS wHTepdheiic PeanusyeT nHTEphEiiC Kak 06BbSB/EHME Knacca

4b IMPLEMENTS MHOXecTBeHHble nH-  PeanusyeTt 6oniee ogHoro nHtepdelica B 06bsBIEHUM Knacca
Tepdeiickl

4c WHTepdbeiic kak Tvn nepemeHHoi Ccblnka Ha peanm3aumio (ak3eMnisp dyHKLUMOHaUTbHOTO 6/10ka) WH-

Tepdpeiica

6.6.6.3 [potoTun metona

MpoToTMN MeTofa — 3TO COoKpalleHHoe 06bsABEHe MeTofa A1 UCNONb30BaHUsA ¢ MHTepdelicom. OH
coaepxut umsa metoga, nepeMmeHHble VARINPUT. VAR_OUTPUT and VAR_IN_OUT u pe3synbTar mMetoga.
OnpegenexHne NpoToTMNa MeToAa He COAEePXUT HMKaKoro anroputma (kofa) U BPEMEHHbIX NepeMeHHbIX, TO
€CTb OH eLlle He BKIYaeT peanusauum.

[ocTtyn Kk npotoTunam Metoga Bcerga PUBLIC; noatomy cneundumkaTop AOCTyna He Mcnosb3yeTcs B
npoTtoTune MeToAa.

Huxe npuBegeHa nnnctpauna nHtepdeiica INTERFACE general_drive. Bkitovatowas:

a) npoToTunbl MeTofa (6e3 anroputma);

b) knacc drive_A n knacc drive_B: IMPLEMENTS INTERFACE general_drive.

[laHHble knaccbl MMEKT MeTOAbl C PasHbIMU aropuTMamMm.

127



rFOCT P M3K 61131-3—2016

PucyHok 18 — WHTepdhelic ¢ NopoxXaeHHbIMK Kriaccamy (MiocTpaLms)

6 6.6.4 Vicnonb3oBaHue nHTepgelica B 06bsiBneHun knacca (IMPLEMENTS)

6.6.6.4.1 O6LuMe NOMOXEHUSI

Knacc MoxeT peain30BbiBaTh 0AMH U 6onee MHTEP®ENCOB ¢ ncnonb3oBaHUEM K/TIOHeBOero C/oBa
IMPLEMENTS.

Mpumep — CLASS B IMPLEMENTS Al, A2;

Knacc peanu3yet anroputMbl BCEX METOAO0B, YKa3aHHbIX NPOTOTUNAMWU METOAa, KOTOPbIe CofepXaTcs B
cneundmkaumax MHTEP®ENCA.

Knacc, KoTopblii He peanun3yeT BCce MpOTOTMNbI MeToAa, byaeT oTmeuyeH kak ABSTRACT un He Moxet
6bITb MHCTAHLUMPOBAH.

MpumeyaHne — Peanusauys NpoTOTMNA METOMA MOXET UMETL [OMNO/HATE bHbIE BPEMEHHbIE NepeMeHHbIe B
veToge.

6.6.6.4.2 OwnbKN

Cnepywuwme cutyaumn paccMaTpuBaloTCs Kak oLImnbka:

1 Ecnu knacc He peanm3yeT BCe METOAbl, onpefesieHHble B 6a30BOM (poauTeNbCKOM) UHTepdpelice, U
Kflacc UHCTaHLMpOBaH.

2 Ecnn knacc peanunsyet METOZ C TakMM XXe UMEeHeM, KOTOpPOoe onpefesieHo B MHTepdielice, HO C ApYroi
CUrHaTypOiA.

3 Ecnu knacc peanusyeT MeTof C TakuM e MMEeHeM, KOTOpoe onpeAenieHo B uHTepdieiice, HO He co
cneyndgukatopom goctyna PUBLIC nan INTERNAL.

6.6.6.4.3 MNpumep

MpuBefEeHHbIN HKe NpUMep WAMKCTPUPYeT 06bsABIeHNe nHTepdelica B knacce M UCNob30BaHne no-
CpeACTBOM BHELLHEro Bbi3oBa MeToja
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Mpumep — Knacc peanusyeT nHTepdeiic.
N O6bsBNEHNE

INTERFACE ROOM
METHOD DATTIME END_METHOD W BbI3biBaeTCs B JHEBHOE BpeMs
METHOD NIGHTTIME END_METHOD W Bbi3biBaeTCSA B HOUHOE Bpems
ENDJNTERFACE

CLASS LIGHTROOM IMPLEMENTS ROOM
VAR LIGHT: BOOL: END_VAR

METHOD PUBLIC DAYTIME
LIGHT:* FALSE:
END_METHOD

METHOD PUBLIC NIGHTTIME
LIGHT- TRUE;
END_METHOD

END_CLASS

Il icnonb3oBaHve (NocpefcTBOM BHELLHErO Bbi30Ba MeT0Aa)

PROGRAMA
VAR MyRoom: LIGHTROOM; END_VAR;/I lHcTaHunpoBaH1e knacca
VAR_EXTERNAL Actual_TOD: TOD; END_VAR:// onpegeneHne rnob6asbHOro BpemeHmn
IF Actual_TOD >= TODU20:15 ORActual_TOD <= TOD»6:00
THEN MyRoom.NIGHTTIMEQ);
ELSE MyRoom.DAYTIMEf);
ENDJF;
END_PROGRAM

6.6.6.5 Vicnonb3oBaHne nHTepdelica kak TuNa NepeMeHHoi

6.6.6.5.1 O6wme nonoxeHus

WNHTepdelic MoxXeT Ncnonb30BaTbCA Kak TUM NepemeHHol. 3atem faHHas nepemMeHHas CTaHOBUTCS yka-
3aTenieM Ha 3K3eMMnaap knacca, peanusylowero nHTepdeic. NepemMeHHol Ao/MKHA ObiTb HA3HaYeHa ccblika
Ha 3K3eMMsap Knacca Ao Toro, Kak OHa MOXeT WUCMo/b30BaThCA. [JaHHOe NpasBuio NPUMEHSAETCA BO BCEX Cly-
yasx, rage MOXeT UCNo/Ib30BaTbCA NnepemMeHHas.

MepemeHHol Tna INTERFACE MoryT 6bITb Ha3HauyeHbl cnefyoLine 3HaueHus.

1) aksemnnsp knacca, peanusyloLlero nHTepgelic;

2) aK3eMnasp kiacca, nopoxaeHHoro (nocpeactsom EXTENDS) ns knacca, peanusytouiero nHtepdelic;

3) apyras nepeMeHHas Toro xe nopoxgeHHoro Tnna INTERFACE;

4) cneunanoHoe 3HayeHne NULL, yka3sbiBatolee Ha He4OMyCTUMYHO CCbUIKy. [laHHOe 3HavyeHune Takxe
ABNAETCH HayaNbHbIM NMEPEMEHHOM, eC/IM OHa He MHMLMaNn3MpoBaHa MHbIM 06pa3om.

MepemeHHas Tuna INTERFACE MoOxeT cpaBHMBATbCA Ha PaBEHCTBO C APYroil NMepemMeHHol TOoro xe
Tuna. PesynbTar umeet 3HayeHne TRUE, ecnu nepemeHHble CCbINAalTCA Ha O4MH U TOT Xe 3K3eMNIAp un
€c/n 3HayeHns 060ux nepemMeHHbIX paBHbl NULL.

6.6.6.5.2 Owunbka

3HavyeHve nepeMeHHol Tvna nHTepdeic AOMKHO GbiTb NPUCBOEHO [0 €e WUCMO/b30BaHusA, U A0/HKHA
6bITb NPOBEAEHA MPOBEPKA, YTO OHO YKasblBaeT Ha AeNCTBMTENbHbIV 3K3eMnasp knacca. B npotmeHom cny-
Yyae BO3HMKaeT ownbKa BpeMeHW BbIMONHEHUS.

MpumeyaHne — [ins npefoTBpaLLEHNs OLUMGKY BPEMEHU BbINOSIHEHUS!, MHCTPYMEHTa/IbHbIE MPOorpaMMHbIe
CpeAcTBa A0/MKHbI NPEAOCTaBUTL HESBHBIN «MyCTOV» MeTog, [pyroli cnoco6 coCcToMT B NpeaBapuTe/bHOM NpoBepKe Toro,
YTO Ha3HaueH [eCTBUTEbHbIN 3K3eMMNAP Kiacca.
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6.6.6.5.3 Mpumep
B npumepax 1 v 2 nokasaHbl 06bABAEHNE U UCNO/b30BaHNE HTEP(ENCOB Kak Tuna nepeMeHHon.

Mpumep 1— Tun pyHKLMOHaNbHOr 0 6/10Ka C BbI30OBOM METOA0B MHTepdhelica
/I O6bABNEHNE

INTERFACE ROOM
METHOD DAYTIME END_METHOD /1 BbI3bIBaeTCA B JHEBHOE BpPEMS
METHOD NIGHTTIME END_METHOD /1 BbI3bIBAETCA B HOYHOE BpeEMSs
ENDJINTERFACE

CLASS LIGHTROOM IMPLEMENTS ROOM
VAR LIGHT: BOOL: END_VAR

METHOD PUBLIC DAYTIME
LIGHT- FALSE;
END_METHOD

METHOD PUBLIC NIGHTTIME
LIGHT—TRUE;
END_METHOD
END_CLASS

FUNCTION_BLOCK ROOM_CTRL
VARJINPUT RM: ROOM; END_VAR// nTepdelic ROOM kak Tun (BXOAHO) nepeMeHHoii
VARJEXTERNAL
Actual_TOD: TOD; ENDJ/AR W Onpegenexue rnobasbHOro BpemMeHu

IF (RM =NULL) //BaXXHO: TeCT Ha AeiCTBUTE/IbHYIO CCbI/KY!
THEN RETURN;
ENDJF;
IF Actual_TOD >= TOD#20:15 OR
Actual_TOD <= TOD#06:00
THEN RM.NIGHTTIMEQ; M Bbi3oB MeToAa RM ELSE RM.
DAYTIMEQ;
ENDJF;
ENDFUNCTION_BLOCK

N Vcnonb3oBaHne

PROGRAMB
VAR M WHcTaHumposaHmne
My_Room: UGHTROOM; U Cm. LIGHTROOM IMPLEMENTS ROOM
My_Room_Ctrl ROOM_CTRL; //Cm. ROOM_CTRL Bbiwe
ENDVAR

My_Room_Ctrl(RM:= My_Room);
1 Bbi3oB FB ¢ nepefayeii aksemnnspa knacca B kauecTBee
BXO/HOW NnepeMeHHO

END_PROGRAM
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B faHHOM npumepe dyHKUMOHANbHbIN 6/10K 06BABNSET NepeMeHHy0 Tuna uHTepdeiic kak napameTp.
BbI30B ak3emMnnspa PyHKUMOHaNLHOTO 6/10Kka nepefaeT ak3eMnasAp (ykasaTesib) Knacca, peannsytolero nH-
Tepdheiic. aTO nepeMeHHoli. 3aTeM MeTOA, Bbi3BaHHbIN B Knacce, UCMO/b3yeT MeTOoAbl NepefaHHOro ak3em-
nnspa knacca. Takum 06pa3omM, MOXHO nepefasaTb IK3EMNISAPLI PA3/INYHBIX KNACCOB, Peasin3yoLWwmnx nHTep-
theiic.

O6baBneHne:

NHTepdelic ROOM c aByms metogamu 1 knacc LIGHTROOM, peanusytowuii uHtepdeiic.

®yHKUMOHaNbHbI 6510k ROOM_CTRL ¢ BxogHOl nepemeHHoli RM. koTopas nMeeT Tun uHTepdeiica
ROOM. ®yHkuyunoHanbHbIi 610k ROOM_CTRL Bbi3biBaeT MeToAbl NepefaHHoro knacca, KoTopble peanmsyoT
nHTepdpeiic.

Wcnonb3osaHue:

Mporpamma B uHcTaHumpyeT knacc My _Room u dyHkuuoHanbHbli 610k My_Room_Ctrl 1 Bbi3biBaeT
dyHKUMOHanbHbIN 6nok My_Room_Ctri ¢ nepegadyeli knacca My_Room BXofHoi nepemeHHoi RM Tuna uH-
Tepceiic ROOM.

Mpumep 2— VnnocTpaunsa oTHoLeHnA 13 npumepa 1

ObbsBneHve:
bIATA> Baram Ll
arpumitTuw A l’I
Mvnm \ NarErmaHMK
w)IMT¥3E»BBM M 5 1«B B)IN m V A~ ROOMaBTo Tpsw MW/l RM

Ne pannyw mnpdg|la

Clh (TT®B]

TB fenjC X JIXi

MmTw Baram vxa idPUT 4
w : PDCKr
Ly o axggTXus . Aa.CATTWSE

NN HXOHTEHN
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MpumeyaHue — OyHKLUMOHAbHBIA 6/10K HE UMEET peasi30BaHHbIX METOAOB, HO BbI3bIBAET METOb! NEpeaaH-
Horo knacca!

6.6.6.6 HacnepoBaHve uHTepdpeiica (EXTENDS)

6.6.6.6.1 O6LMe NonoxeHus

MprMeHnTeNbHO K Ai3blkaM nporpammuposanus PLC KoHUuenuus HacnefoBaHus v peanusauuum, onpe-
feneHHasi B 06BbEKTHO-0PYEeHTMPOBAHHOM MPOrpamMmMypoBaHUM NPUMEHSETCA Kak cnocob cOo3AaHus HOBbIX
3/1IeMEHTOB, KakK nokasaHo Ha pucyHke 19 a), b), c) Hu1xe.

a) HacnepoBaHuve uHTepdeiica

MopoxaeHHbIn (fovepHuid) nHTepdeiic pacmpset (EXTENDS) 6a30Bblii (poanTenbckuii) nHtepdeiic,
KOTOpbIA yXXe 6bln onpeeneH, unm

b) Peannsauusa knacca

MopoxaeHHblit knacc peanusyet (IMPLEMENTS) oanH nnn 6onee uHtepdeicos, KoTopble yxe 6biu
onpegeneHsl, nam

c) HacnepoBsaHnue knacca

MopoxaeHHbIi knacc pacwupseT (EXTENDS) 6a30Bblii knacc, KOTOPbIA yxe Gblsl onpeaeneH.

WnnocTpauys epapximm Hac/ie0BaHus:

a) HacneposaHve UHTepdbelica ¢ MCMobL30BaHMEM KitoueBoro ciiosa EXTENDS;
b) peanmsaums MHTepdelica, ncnosb3ys kodesoe cnoso IMPLEMENTS;

C) Knacca, 1cnosnb3ys kouesble crioBa EXTENDS 1 OVERRIDE.

PucyHok 19— HacnefoBaHue nHtepdeiica 1 knacca
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HacnepoBaHue vHTepdielica, kak NnokasaHo Ha puUcyHke 19 a) ABNsSieTCS NepBbiM U3 TPEX YPOBHel Ha-
cnefoBaHue/peannsauus. Ha ocHoBe 6a30BOro MHTepdelica MOXHO NMOPOAWTL OAMH UK 6onee MHTepdeii-
COB.

NHTepdelic MOXET 6bITb MOPOXAEH U3 OAHOTO MK BoNee CyLecTBYOWUX MHTeEpdelicoB (6a30BbIX WH-
TepcpeiicoB). ucnosnb3ys kveBoe cnoso EXTENDS.

Mpumep — UHTepdelic Al pacumnpsie T nHTepdeiic A.

MpvMeHATCA cnegytolive npasuna:

1 MNMopoxAaeHHbIl (go4epHUin) nHTepdpelic HacnegyeT 6e3 AONOMHUTE/IbHLIX 06 BSBNEHNI BCE NPOTOTHNbI
MeTO0B U3 ero 6a3oBoro (POAUTENLCKOrO) MHTEpdEelica.

2 MopoxAeHHbIli MHTepdelic MOXeT HacnefoBaTb U3 NPOM3BOLHOIO YKcna 6a30Bbix MHTEPAENCOB.

3 MopoxAeHHbI MHTepPdeNC MOXeT pacluMpAaTb MHOXECTBO MPOTOTUMNOB METOAOB, TO €CTb OH MOXeT
“MMeTb NPOTOTUMNbLI METOAAa AOMOSIHUTENbHbIE K MPOTOTUNAaM MeToAa CBOero 6a3oBoro MHtepdeiica u. Takum
o6pasom, co3gasaTtb HOBYI (DYHKLMOHAbHOCTb.

4 NHTepdelic, ncnonb3yemblii kak 6a30Bblii MHTEpPMenc, MOXeT caM ABAATLCA NOPOXAEHHbIM UHTEP-
dheiicom. Korga oH nepegaeTcs CBOUM NOPOXAEHHbIM MHTepdeiicaM, HacneayTCa Takke NPOTOTWMbI METO-
aa.

[LaHHbI npoLecc MoXeT NOBTOPATLCA MHOTOKPATHO.

5 Ecnun 6a30Bblii MHTEPEC N3MEHSIeT CBOe onpefesieHne, Bce NOPOXAEHHbIE nHTepdelickbl (M nx no-
TOMKW) TaKkKe NMET 3Ty U3MEHEHHYI0 PYHKLMOHaIbHOCTb.

6.6.6.6.2 OwwnbKa

Cnepytowme cutyaumnm 6yayT paccMaTpuBaThbCs Kak oLumoka:

1) uHTepdpeiic onpegenaeT 4ONOMHUTENBHBIA NPOTOTMN METoAA (B COOTBETCTBUM C NpaBUiom 3) ¢ Takum
Xe MMeHeM npoToTvna MeToAa, Kak U OMH U3 ero 6a3oBbIX MHTEPCENCOB:

2) uHTepdeiic ABNsSeTCA CBOMM COGCTBEHHLIM 6a30BbIM MHTEP(ECOM, SIBHO UK HESIBHO, TO CTb pe-
Kypcus He paspelueHa.

Mpumep — CeolicTBo OVERRIDE, Kak onpefeneHo B 6.6.5.5 an1s knaccoB, He NpUMEHUMO A5t UHTepdeii-
COB.

6.6.67 lNonbiTKa npuceansaHusa

6.6.67.1 O6wWMme NoNoXeHNs

MonbITKa NpUCBanMBaHWsA UCNONb3yeTcs ANA NPOBEPKN TOro, peasnsyeT Nk 3K3eMNAAP AaHHbIA HTep-
dheiic (cM. TabnmLy 52). 3T0O NPUMEHUMO A/1A KNACCOB U (hYHKLMOHA/IbHbIX G/10KOB.

Ecnn ak3eMnnsp, Ha KOTOpbIi AaHa CCbinka, NPUHAANEXUT Knaccy Wan Tuny yHKUVOHaNbHOro 6710ka,
peanusyloLero nHTepdeiic, To pesynbTat SBASEeTCA AeliCTBUTEIbHOW CCbINIKOI Ha AaHHbIN 3k3eMnnsap. B npo-
TUBHOM cnyyaB, pe3ynbtatom sasnseTca NULL.

CuvHTaKCcuC NonbITKA MpUCBanMBaHNS MOXET Takke MCNo/b30BaThCA A1 6e30nacHbIX npeobpasosBaHuii
CCbI/IOK MHTEPCECOB B CCbISIKM Ha Kiacchl (M1 TUNOB OYHKLMOHANbHbLIX 6/10KOB), WK CCbIIKM Ha 6a30BbIi
TUN B CCbIJIKY Ha NOPOXAEeHHbI/ TN (Hucxogsuee npeobpasoBaHne Tvna).

PesynbTar nonbITkM npucsansBaHns NOATBEPXAAETCA OT/iMumem ot 3HadeHnsa NULL nepep ucnosnb3osa-
HVeM.

6.6.6.67.2 TekcTOoBOE NpeacTaB/ieHne

B nepeyHe MHCTPYKUWiA (A3bIK IL). onepatop «ST» (CoxpaHuTb) UCNOMb3YyeTCA Kak Nokas3aHo B C/ieayto-
em npumMepe.

Mpumvep 1

LD interface2 Il B A3bIKe IL

ST? interfacel

B cTpyKTypupoBaHHOM TekcTe (A3blk ST). onepaTtop «?=» UCMO/Ib3yeTCs Kak nokasaHo B cnegylowem
npumepe.

Mpumep 2

interfacel ?- interface2; W B#A3sbike ST

6.6.6.67.3 padnyeckoe npepcraBneHne
B rpadimyeckux A3bikax ncnonb3yeTcs cregytolas KOHCTPYKUms:
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Mpumvep 1

+ +

interface2 — | 7= |— interfacel
+ +

Mpumep 2 — MNonblTKa NPYCBanBaHNsA ¢ ccbinkaMu nHTepdeica
YcnewHas v HeypayHas nonbiTKa NpUcBarBaHns ¢ cCblikaMu UHTepdhelica
/] O6bsiBNEHNE

CLASS C IMPLEMENTS ITF1, ITF2
END_CLASS

// icnonb3oBaHune

PROGRAMA
VAR
inst: C;
interfl: ITF1,
interf2: ITF2;
interf3: ITF3;
END_VAR

interfl:=inst; /[Tenepb intern cofepXMT AeNCTBUTENbHYIO CChINKY
interf2 ?=interfl, Uinterf2 6ygeT cogepxaTb AeCTBUTE/NbHYH CChISIKY
/IpaBHyto interf2~ inst;
interf3 ?- interfl; Hinterf3 6ygeT pasHo NULL
END_PROGRAM
Mpumep 3- TonblITKa NpYCBanBaHNs C ykazaTensamm nHTepdeiica
/I O6bABNEHNE

CLASS dBase IMPLEMENTS ITF1. ITF2
END_CLASS

CLASS ClDerived EXTENDS dBase
END_CLASS

// icnonb3oBaHune

PROGRAMA

VAR
instbase: dBase;
instderived: ClDerived;
rinstBasel, pinstBase2: REF TO dBase;
rinstDerivedl, rinstDerived2: REF_TO ClDerived;
rinstDerived3, rinstDerived4: REF_TO ClDerived;
interfl: ITF1,
interf2: ITF2;
intern: ITF3;

END_VAR
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rinstBasel:= REF(instBase); /Irinstbasel ccbinaeTcs Ha 6a30BbIii knacc

rinstBase2:= REF(instDerived); //rinstbase2 ccblnaeTcsi Ha NOPOXAEHHbI Knacc

rinstDerived| ?- rinstBasel; /IrinstDerivedl — NULL

rinstDerived2 ?- rinstBase2: [/ rinstDerived2 6yneT cofepxaTb AeACTBUTENbHYO
/I cebinky Ha instDerived

interfl:= instbase; /l'interfl ABNseTcA ccblNkoi Ha 6a30BbIi Knacc

interf2:~ instderived; Winterf2 sBnseTcsa CCbINIKOM HA MOPOXAEHHBIA Knacc

rinstDerived3 7- interfl; // rinstDerived3 = NULL

rinstDerived4 ?-interf2; //rinstDerived4 6yaeT cogepxaTb feliCTBATENbHYIO
/lccbinky Ha instDerived

END PROGRAM

Pe3ynbTaT nonbITKM npucBavBaHua NoaTBepXaaeTcsa oTnmymnem ot 3HavyeHna NULL nepeg ucnonb3oBsa-
Huem.

Tabnuua 52— lMNonbITka NprcBavBaHNs

Homep OnwucaHune Mpumep
1 MonbiTka NpricBaviBaHUA UHTEPAIECOB, NCMOMb3Ys «?=> Cwm. BbllLe
2 MonbITka NpricBanBaHNsA NHTEPCIECOB, NCMONb3YS «?=» Cwm. Bblle

6.6.7 OO6GBLEKTHO-OPMEHTMPOBAHHbIE CBOMCTBA PYHKLNOHANbHbIX 6/10KOB

6.6.7.1 O6LWMe nonoxeHus

KoHuenuus dyHKLMoHanbHbix 6/10koB M3K 61131-3 pacluvpeHa A5 NoaaepXkn 06beKTHO-0pUeHTUPO-
BaHHOI napaurmbl B TOM o6bemMe, Kak oHa onpejeneHa Ans K1accos:

- B (DYHKUMOHASIbHbIX 6/10Kax AOMNOHUTENBHO UCMOMb3YTCA METOAbI;

- (hbyHKUMOHabHBIMY 6/10KaMU ONONHUTENBHO peanu3yloTcs nHTepdelics.

- MOAAEPXUBAETCA HacnefoBaHne PyHKUNOHANbHBIX 6/10KOB.

B 06bEKTHO-0PNEHTUPOBAHHbIX (DYHKLMOHANbHBLIX 6/10Kax NOALEPXMBAKOTCA BCe CBOWCTBA, onpefeneH-
Hble B Tabnuue 40.

Kpome Toro, paspaboTumk 06 beKTHO-OPUEHTUPOBAHHbIX IYHKLMOHaIbHbLIX 6/10KOB NpefoCTaBnseT BHY-
TPeHHEe cornacoBaHHOe MOAMHOXECTBO CBOWCTB OOGBEKTHO-OPUEHTUPOBAHHBLIX (DYHKLMOHANbHBIX GI0KOB,
onpegeneHHoe B Tabnuue 53.

Tabnuuya 53 — O6bEKTHO-OPUEHTUPOBAHHLI (DYHKLMOHATbHBIA 610K

Ho OnwucaHne

Ob6bscHeHME
mep KnioyeBoe cn10BO

1 OOGbEKTHO-OPUEHTUPOBAHHBIA  OBGBHEKTHO-OPUEHTVPOBAHHOE pacCLUMpPEHe KOHLENUMN (hyHKLIMOHAbHbIX
hyHKUMOHa/TbHBIN 610K 6r10K0B

la  Cneumdovkartop FINAL DYHKUMOHAbHBIA 610K HE MOXET MCMO/b30BaTLCS Kak 6a30Bblii (hyHKLMO-
HaUTbHbIN 610K

MeTogpl 1 cneunduKaTopbl

5 METHOD...END_METHOD OnpepfeneHvie metoga

5a  Cneumdwmkarop PUBLIC MeToz, MOXeT BbI3blBaTLCA OTKyAA YroaHo

56  Cneuudkatop PRIVATE MeToa, MOXET BbI3bIBATLCA TOILKO BHYTPW ONPEAENAOLWEro nporpaMmHoro
KOMMOHEeHTa

5c  CneumdmkaTtop INTERNAL MeToz, MOXET BbI3bIBATLCA U3 OAHOIO M TOr0 Xe NPOCTPaHCTBa UMeH

5d  Cneuudwmkarop PROTECTED MeTof, MOXET BbI3bIBATLCA TOMILKO U3 OMPeaenatoLero nporpaMmMHOro Kom-
MOHEHTa 1 ero HacNefHNKoB (HEABHO)
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OKoH4YaHVe Tabnuupl 53

Ho-
mep

5e

6a
6b

Ta

10a
10b

1la
11b

1lc

11d

12a

126

12c

12d

136

OnucaHne
Knouesoe cnoso

Cneumcprkatop FINAL
Vcnonb3oBaHve uHTepgeiica
IMPLEMENTS uHTepdoelic

IMPLEMENTS
Hble nHTepdelickl

MHOXXECTBEH-

WHTepdeiic kak TMn nepemet-
HOW

HacneposaHve
EXTENDS
EXTENDS
OVERRIDE

ABSTRACT

Ccblnika Ha focTtyn
THIS

Kntouesoe cioso SUPER
SUPER()

Cneuudpmkartopsbl
nepemMeHHon

Cneumdmkarop PUBLIC
Cneupdpvkatop PRIVATE

focTyna

Cneupdpmkarop INTERNAL

Cneupndpmkatop PROTECTED

Monumopdimam

C cekuveii nepemeHHbIx VAR
IN_OUT

C OIMHAKOBO CUTHATYPOI

C cekuveii nepemeHHbIx VAR
IN_OUT

C COBMECTWMOI CyrHaTypoi

CO CCbU/IKOM
C OZVIHAKOBOW CUrHaTYpOA

CO CCbUTKOI
C COBMECTUMOW CUrHaTypoi

O6bAcCHeHME

MeTog, He MOXET 6bITb NEPETPYXeH

Peanusyet nHTepdielic B 06bsIBNEHN hyHKLMOHaUTbHOTO 6/10Kka

Peannzyet 6onee ofHoOro uHTepcpelica B 0ObSBIEHUN (PYHKLMOHA/TEHOTO
6r1oka

Mopfepxka CCbINOK Ha peanmsaumm (3k3eMnaspbl yHKUMOHaNBbHBIX 6/10-
KOB) UHTepdhelica

®YHKLMOHa/bHBIA 610K HacneayeT 13 6a30BOro thyHKLWIOHAIbLHOTO B/10Ka
DYHKUMOHaNbHLIA 610X HacneayeT 13 6a30B0ro (oyHKLMOHa/IbHOTO 6/10Ka

MeTog, nepeonpeaensieT 6a30Bblii METOA — CM. AVHAMUYECKOE CBSI3bIBaHNE
VMEH

ABCTPaKTHbIA hyHKLMOHabHBIA 6/10K— N0 MeHbLLE Mepe, 0auH MeTOf, siB-
nsieTcst abCTPaKTHLIM

ABCTpaKTHbI MeTog,— 3TO LWab/ioH MeToga

CCbl/Ka Ha COBCTBEHHbIE METOAb!
Ccbika JoCTyna Ha METoZ B 6a30B0M (hyHKLIMOHANLHOM G/10Ke

CcbI/ika foCTyna Ha Teso B 6a30B0M (hyHKLMOHAIEHOM 6r10ke

[JocTyn K nepeMeHHol BO3MOXEH 13 /o6oro MecTa

Joctyn K ﬂepeMeHHOVI OCYyLLECTB/IAETCA TOJSIbKO BHYTPWU OnNpeaenAroLwero
nporpaMmMHOro KOMrMnoHeHTa

[Joctyn K nepemeHHoﬁ OCYLLECTB/IAETCA TOJIbKO BHYTPWU OA4HOIO U TOro xe
NpocCTpaHcTBa MMeH

[Joctyn K nepemeHHoﬁ OCYLLECTB/IAETCA TO/IbKO U3 onpeaenatowero npo-
rpaMMHOro KOMNOHeHTa 1 ero HacsieqHMKoB (HeFlBHO)

Cekuum VAR_IN_OUT 6a30B0ro Tuna FB MOXeT nprcBanBaTtbCs 9K3eMMNSP
nopoxaeHHoro Tuna FB 6e3 fononHuTenbHbIX nepeMeHHbix VAR IN_OUT,
VARJINPUT 1 VAR_OUTPUT

Cekuum VAR_IN_OUT 6a30B0ro Tuna FB MOXeT npucBamnBaTtbCs IK3EMMNSP
nopoxaeHHoro Tuna FB 6e3 gononHuTenbHbIx nepemerHbIXx VAR _IN_OUT

Ccbinke (6a30B0ro) Tuna FB MOoXeT npucBavBaTbCs afpec ak3emnsispa rno-
poxaeHHoro Tuna FB 6e3 pononHutenbHbIX nepemeHHbix VAR_IN_OUT,
VARJINPUT n VAR_OUTPUT

Ccobinke (6a3oBoro) Tmna FB MoxeT npucsamsatbCs afpec ak3emnaspa no-
poxaeHHoro Tuna FB 6e3 AononHuTeNbHbIX nepeMeHHbix VAR_IN_OUT
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6.67.2 MeToabl ANA MYHKLUMOHAbHbLIX 6/10KOB

6.6.7.2.1 O6LWure NonoxeHus

KoHuenuus meToA0B NMPUHUMAETCA Kak Habop akyNbTaTUBHbIX 3/IEMEHTOB A3blka, UCMO/b3yeMbIX B
onpegenexHnn tuna yHKLMOHANBHOIO 6/10Ka.

MeToabl MOTyT NPUMEHATLCA ANA onpefenieHns onepaumii ¢ AaHHbIMU 3K3eMNASPOB (OYHKLMOHANBHOTO
610ka.

6.67.2.2 BapuaHTbl OYHKLMOHAbHbIX 6/10KOB

DYHKUMOHA/BHbIV 610K MOXET MMeTb Teno hyHKLMOHaNbHOro 610Ka 1 4ONONHUTENBHO HA60P METOL0B.
Tak kak Teno FB n/mnn metofbl MOryT 6bITb OMYyLLEHbI, CYLLECTBYET TpU BapnaHTa (PYHKLUMOHaIbHOTO 610Ka.
3OT0 nokasaHo B NpuMepe Ha pucyHkax 20 a), 20 b). 20 c).

a) ®YHKUMOHabHbIV 610K, UMEIOLLMIA TONbKO TeNo

[aHHbIA PyHKUMOHaNbHBIA 6/10K 3BecTeH 13 MIK 61131-3.

B faHHOM cnyyasn y dyHKLMOHaNLHOTO 6/10Ka HET peann3oBaHHbIX METOA0B. DieMeHTbl (PYHKLMOHAb-
Horo 6510ka (BXo4Hble NepeMeHHble, BbIXOAHbIe NMepeMeHHbIe U T. M.) U BbI30Bbl (hyHKLMOHAaNBHOTO 6/10ka no-
Ka3aHbl Ha npuMepe Ha pucyHke 20 a).

b) ®YHKLMOHAsbHbIA 610K Teslom FB 1 MmeTogamu

MeToapbl noAfepXMBatOT JOCTYN K MX COOCTBEHHbLIM NTOKa/IbHO ONpefenieHHbIM NepeMeHHbIM, a Takke K
nepemMeHHbIM, onpegeneHHbiM B cekunax VARINPUT, VAR_OUTPUT un VAR 06baBeHNs hyHKLMOHaTbHOTO
610ka.

C) PYHKUMOHabHbIE 6M10KM, MeloLLe TONIbKO MeToApbI

B gaHHOM cnyyae, hyHKUMOHaNbHBIA 6/10K UMeeT peann3oBaHHOe NycToe Teno PYHKLMOHAILHOTo 610-
Ka. dnemeHTbl OYHKLMOHa/IbHOro 6/10Kka 1 BbI30OB METOA0B NoKasaH Ha pucyHke 20 b).

B faHHOM cnyyae, yHKLMOHaNbHbIN 610K MOXET Takke 6biTb 06bABMEH Kak knacc.
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MnTxTpaun!BnamTna n WWOT dptonotTnbHora Onomo TTO K ufuam manypsLu.
Brpuunaparmkan noaBmMbIBaBNCApN PWW Ui HM p L W M H FpUIaHaBHUS U YTBHMA BXLCMbK N BbIXOAHbIX

B) PYyHHPA, MWK WBMTABLIB)M [ w M dyHW anHanbHonW

- Bxagwa. BwngHmMa napawaiinm siasto 7ce CDKTUYAa0BMu AOCTyN» « H @ (pyHKumoHanbHoro Qriom
-TWXB HNUUCAN OT BbI30Be « 6.

Mpvivep Pb

1*1*5

TT. [Y4«*b: MacCcKK

<rsipav>
A BEWHN

Anoprt
TTB® b

A-In|
B- inout —

anti
inout

ATolpadhMmmam
rpBAUIABIBH*» nBTOAA
rpHkgore) THUD gna
LWBTHOOrpaLx.

BpemMeHHble napameTpbl
NPVBAPOHBLI H CKOGKax.

-r

Z (ial:- 1, incut:- B, cotl -> T)r
Mpto 1w K BTPHUX NapamMliHbIXN M K
I-1d1l 1- A/

iiLuuuti B> // W3 paspeweHo. Tbabco npu BbltoObl

YT W BbIXUT * MNepeMeTnB sIBHO:

Xs- z.outl; /] Paspewat!OnMmyaBnXoThb).

4 dymaploHBWHKA CaH* muBaH pJ TalbBonarog {reectb nycres-rons)[ u las naroga:

-MBTUBU. M B AM ,— JHIN m NIAIBIBMAcM 111Ne 1 Upapw 7T HBTBABU AWM H paiWIIMMW (v owinrw
-HOAOCT)IMM MaM -Tunbco MPUiumbb |

Mpoponcanve 0G

C*pBM.:

(BapHHMViaH.)

ancputustoga_l

HBTOAJ

1-eBb) N**»:

anroputmM ueroqaj

EB.method

A- Isml

370 rpiidhnuOCsiis
npANnW LW am neToaa
pHKMNKTCATArbIO ANS
LUMKOOrpBLUM!

BpamamMm rapamBerpbl
npw Boai Bi B cT 6rxx.

-HI

uulfflll -T

X l:- IlMthadl(load:- a, autal -> X);
ana? Mcnonb3oBMIO pe3yibTaT HA*0BTabHO

ILmethodl(In m 1A, cntml -> Tj)

FpuwwnHal!em BXxagronc napanaiMarametrogamMamas
| 1twl >- B» M Ho pasBelleHo. TONbKOM 1 Ka30BB!

YTeHne BbaBnHbB MapO [ Tbi X MBTpAa tOaHe:
T>— iTootHLt //.U|paynw aHo. Tonbko rpy nnnaa<

B) MYeB<IBlgp nasle J1 dhyHkymoHanbw /leTanoi g MBTTyyuun: BawvmMm 4 m a)

PricyHok 20 — ®YHKUMOHabHBINA 610K C Heo6s3aTe IbHbIM TEIOM 1 MEeTOAAMM (M/UTHOCTpaLs)

6.6.7.2.3 O6BbsIBNEHNE N BbINOSIHEHME MeToAa
®YHKLUMOHasbHbIV 670K MOXET MMETb HAGOP METOAO0B, NPUBEAEHHbIX Ha pucyHke 20 c).
O6bsBMeHVe MeTofa MOAYMHAETCA nNpaBuiaM MeToda kiacca, a Takke AONOSHUTENbHO CReaylowum

npasunam:

1 MeTofbl 06bABNSAIOTCSA B 061aCTV AeicTBUS TUNA (OYHKLMOHANBHOTO 6/10Ka.

2 B TEKCTOBOM OGBSIB/IEHUM METOAbLI NEPEUNCSAITCA MeXAy YacTbl 06BbABNEHUIA PYHKLMOHAIBHOTO
610Ka 1 TeNoM PYHKLMOHaIbHOTO 6/10Ka.
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BbINnoNHeHHble MeToAbl NOAUNHAIOTCA NpaBunam ANa MeToA0B Kiacca v AO0NOSIHATENIbHO Cleyowmm
npasunam:

3 Bce MeToAbl MMEIOT AOCTYN A1 YTEHNA-3aNNCK K CTaTUYECKUM NepeMeHHbIM, 06bABEHHbIM B PyHK-
LuuoHanbHOM 610ke: BxofdHble nepeMeHHble (KpoMe Tex. KoTopble MMeT Tun gaHHbix BOOL R_EDGE wnn
BOOL F_EDGE). BxoAHble, cTaTU4eckme 1 BHeLHWe NepeMeHHbIe.

4 MeTtofa He nmeeT focTtyna K BpeMeHHbIM nepemeHHbiM VAR_TEMP 1 BXOAHbLIM-BbIXOAHLIM NepeMeH-
HbiM VAR_IN_OUT dpyHKUMOHaNbHOro 6510kKa.

5 MNMepemeHHble MeToAa HEOCTYMNHLI B Tefle (anroputme) pyHKUMOHaNLHOro 6/10Ka.

6.67.2.4 lMpepacTasneHve BbI30Ba MeTo4a

MeToAbl MOryT BbI3bIBATLCA Tak Xe, Kak onpefeneHo A4/1a KNaccos B TEKCTOBbIX U rpadinyeckmx A3blkax.

6.67.2.5 Cneuundpukatopsl goctyna (PROTECTED, PUBLIC. PRIVATE. INTERNAL) k meTogy

[ns kaxgoro meToAa A0/HKHO 6bITb ONpefeneHo, OTKyAa OH MOXEeT BbI3blBATbCH.

6.67.2.6 Cneundukatopbl goctyna k nepemerHHbiM (PROTECTED. PUBLIC. PRIVATE. INTERNAL)

Ons cekunn VAR o/mkHO ObITb OnpegeneHo, oTkyAa paspelueH A0CTyn K nepeMeHHbIM 3TOW CekLuu.

[ocTyn K BXOAHbIM 1 BbIXOAHbIM MEPEMeHHbIM HesBHO siBnseTcs o6wum (PUBLIC), noaTomy B cekumsx
BXOZHbIX W BbIXOAHbIX NEPEMEHHbIX OTCYTCTBYeT creundukaTop foctyna. BxogHble-BbIXOAHbIE NepeMeHHble
MOTyT UCMO/Ib30BaTbCA TONBLKO B Tesle (PyHKLMOHANBLHOrO 610Ka 1 B oneparope Bbi3oBa. [loCcTyn K nepemeH-
HblM cekun VAR_EXTERNAL Bcerga HesiBHO aBnsieTcs 3awuweHHbim (PROTECTED); noatoMy 06bsiBNeHne
3TUX NEPEMEHHbIX He UCMoMb3yeT cneuudmkaTopa goctyna.

6.67.2.7 HacneposaHue pyHKUMoHanbHoro 6n1oka (EXTENDS, SUPER. OVERRIDE, FINAL)

6.67.2.8 O6wMe NonoxeHus

HacnepoBaHne hyHKLMOHaNbLHOro 6/10Kka NOX0XeE Ha HacnefoBaHve knaccoB. Ha oCHOBe cyliecTBylo-
Lero Kknacca wam tmna yHKLMOHaNbLHOro 6/10ka MOXHO MOPOAUTL OAWH unu 6osee OYHKUNOHa/IbHbLIX 6710-
KOB. [laHHbI NPOLLECC MOXET NOBTOPATLCA MHOTOKPATHO.

6.67.2.9 SUPER() B Tefle NOPOXAEHHOIO (hyHKLMOHAIbHOIO 6/10Ka

MopoxaeHHble hyHKLMOHaNbHbIE 610K 1 MX 6a30BbIli (DYHKLMOHANbHBIA 6/10K MOTYT UMETb Tesno hyHkK-
LnoHanbHoro 6510ka. Teno dyHKUMOHaNbLHOro 6/10ka He HacnedyeTcsa aBToOMaTuyeckn u3 6a3o0Boro YHKLUK-
OHasnbHOro 6noka. Mo ymonuaHuio, OHO NycToe. 3aTeM ero MOXHO BbI3BaTb, UCMONb3YSA PYHKUMIO SUPER().

B aTom cnydyae, NnpuMeHAOTCA NprBeAeHHble Bbiwe npasuia ana EXTENDS dyHKunoHanbHoro 61oka
1. [OMOJTHUTEILHO, crefytowmne npasuna:

1Teno (ecnv nmeeTcs) NOPOXAEHHOTO PYHKLMOHANLHOIO 6/10ka 6yAeT BbIMMCIATLCSA NPU BbI30OBE DYHK-
LiMoHanbHoro 6s1oka.

2 inqa Toro 4To6bl AONOMHUTE/IBHO BbINOMHUTL TENI0 6a30BOro (PYHKLMOHANBHOIO 6/10ka (EC/IM OHO MMe-
eTcs) B NOPOXAEHHOM (hyHKLMOHaNbLHOM 6/10Ke, ncnosb3yeTcs Bbi3oB SUPER(). BbizoB SUPERQ He nmeet
napameTpos.

BbisoB SUPER() ocyLecTBnsieTcs TObKO OAWH pa3 B Tesie OYHKLMOHA/IbHOTrO 6/10Kka U He UCMo/b3yeTcs
B LMKNe.

3 iImeHa nepemeHHbIX B 6a30BOM ¥ MOPOXAEHHOM (DYHKLMOHANbHBLIX 6/10Kax AO/MKHBI ObITh YHUKaNb-
HbIMU.

4 BbI30B (hyHKLMOHA/IbHOro 6/10Ka CBA3bIBAETCHA AUHAMUYECKU.

a) Tun NopoxaeHHOro PyHKLMOHaNLHOIo 6/10ka MOXET UCNO/b30BaTbCA Be3fe, rAe MOXeT UCNOo/b30-
BaTbCA TMN 6a30BOro hyHKLMOHaIbHOro 6/10Ka.

b) Tvn NOPOXAEHHOTO PYHKLMOHANLHOIO 6/10ka MOXET NCMNO/1b30BaTbCA Be3ae, r4e MOXeT UCNOoNb30-
BaTbCA TUN 6a30BOr0 (PyHKLMOHANBHOIO 6/10Ka.

5 SUPERQ MOXeT BbI3blBaTbCA B Tefle PyHKLMOHAIbHOTO 6/10Ka, HO He B MeToAe (DYHKLMOHA/IbHOTO
6noka.

Ha pucyHke 21 nokasaHbl npumepsbl ncnonb3osaHna SUPERQ:
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BA30BbI FB

VARINPUT
aVAR O

UTPUT x: INT; INT;

{* Teno*) x »

a+l;

NIGHTTIME

{Tvn FB)

MOPOXAEHHbLIA FB_1'
PACLLMPAET BA30BbLIN FB

VAR INPUT b INT;

SUPERQO;

(+BK/HOHAET 30€ECh TENO
BA30OBOIO FB*) x :=
3x+b

{Tvn FB)

FB MOPOXIEHHbLIA 2

BK/TKOHAET
VAR_IN_OUT ¢ INT;

SUPERQ; (‘Br/Tto4aeT
30€eChb Teno 13
DERIVEDJ *)

c:=x/c;

6.6.7.2.10 OVERRIDE (nepeonpegeneHue meToaa)
Tun NOpPOXAEHHOro (PYHKLUMOHANBLHOTO 6/10Ka MOXeT nepeonpefenatb (3ameHsATb) OAUH Wan 6onee

BknouyeHne Tena ¢ BbizosBom SUPER()

(Tvn FB)

4 TOPOXIOEHHBIA FB_ 1
PACLUIMPAET BA30BbIN FB

VAR INPUT a: INT;
VAR INPUT b:INT.
VAR OUTPUTX: INT;

x"a+1;
X3*x+b;

BknwouyeHune Tena c BbizoBoM SUPER()

(Tvn FB)

4 FB MNOPOXOEHHbIA 2

BKMHOHAET

VARJINPUT a: INT;
VAR INPUT b: INT;
VAR IN OUT c: INT;
VARIOUTPUTX: INT;

aa+l;
X ‘B 3*x*b;

c:*Xbc;

PucyHok 21 — HacnepoBaHue Tena goyHKUMoHaIbHoro 6/10ka ¢ SUPER() (mpymep)

yHacnefo0BaHHbIX METOA0B COOGCTBEHHOW peanun3auven metoga.

(pyHKLMOHANbHBIX 6/10KOB.
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6.6.7.2.11 FINAL agnsa chyHKUMOHANLHOIO 6/10Ka 1 MeToA0B

MeTog, co cneyudmkatopom FINAL He MOXeT 6bITb NepeonpeeneH.

PyHKUMOHaNbHbIV 610K co cneyndmkatopom FINAL He mMoxeT 6biTb 6a30BbiM (DYHKLMOHANbHBIM 6/10-
KOM.

6.6.7.3 InHamuyeckoe cesasbiBaHne umeH (OVERRIDE)

CB#A3blBaHNe VMeH — 3TO accouualmsa UMeHn mMeToga unm umeHu pyHKUuMoHanbLHoro 6,10ka ¢ peanu-
3auuein metoga nunu yHkLMoHanbHoro 61oka. OHO MCNob3yeTcsa Kak onpegeneHo B 6.6.5.6 AN MeTofoB ©
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6.67.4 Bbi3oB MeToga 13 co6¢TBEHHOrO 1 6a3osoro FB (THIS, SUPER) n nonnmopdusm

[na poctyna K metofy, onpefesieHHOMY BHYTPWU W CHapyXu (YHKLMOHaIbHOro 6/10Ka UCNOoMb3yTCsA
knoyesble cnosa THIS n SUPER.

6.67.5 AGCTpaKTHbIV DYHKLMOHANbHBIA 610K N aBCTPaKTHbIA MeTozA,

Mogaudmkatop ABSTRACT MOXeT Takke UCNosb30BaTbCA € PYHKLMOHaIbHbIMKY 610kaMu. Peanusauns
3TUX CBOWCTB onpefensetca pa3paboTynkom.

6.67.6 CneundmkaTopsbl goctyna (PROTECTED. PUBLIC, PRIVATE, INTERNAL) kK meTogy

[na kaxgoro metofa onpegensercsa, oTKyAa paspelleH BbI30B METO/a, Kak 3TO onpefesieHo A5 Kiac-
COB.

6.6.77 Cneyudukatopbl goctyna k nepemeHHoii (PROTECTED, PUBLIC, PRIVATE, INTERNAL)

[na cexunm VAR onpepensetcs, oTkya paspeLleH JOoCTyn K nepeMeHHbIM CEKLUK, Kak onpefesieHo 3To
[0S KNaccos.

LocTyn K BXOAHBIM U BbIXOAHbIM NMepeMeHHbIM HesIBHO onpeaeneH kak obwmii (PUBLIC), noatomy cne-
uucpmkatop AoCTyna B CEKLUUAX BXOLHbIX U BbIXOLHbIX NEPeMeHHbIX He UCMosb3yeTcs. BbixoAHble nepemeH-
Hble HEABHO AOCTYMHbI TOSIbKO A1 YTeHUs. BXOAHbIe-BbIXOAHbIE NePEMEHHbIE MOTYT UCMO0/1b30BaTbCA TOMLKO
B Tene yHKUMOHanLHOro 610ka 1 B onepaTope Bbi3oBa. [,OCTyn K nepemeHHbiM cekuun VAR_EXTERNAL
Bcerfa HesiBHO saBnsieTcsa 3awuweHHbiMm (PROTECTED); noaToMy 06bsiBfieHNE faHHbIX NepeMEHHbIX He Uc-
nosib3yeT crneundumkaTopa gocryna.

6.6.8 MNonumopdusm

6.6.8.1 O6LMe nonoxeHus

CyuwiecTByeT yeTbipe ciyyas, rae nposiBnseTcs noaMMopgur3am, OHM nokasaHbl B 6.6.8.2.6.6.8.3. 6.6.8.4
" 6.6.8.5.

6.6.8.2 Monumopcusm B nHTEepdpeiice

Tak Kak UHTepeic HeNb3a MHCTaHUMPOBaTb, TO/ILKO NOPOXAEHHbIe TUMbl MOTYT NpUcBanBaTbCA CCbi-
Ke Ha nHTepdelic. Takum 06pa3om, N060oI BbI30OB MeTOZA Yepes CCbiKy Ha MHTepdeiic NnpeacTaBnsieT coboii
AnHaMunyeckoe cBsi3biBaHue.

6.6.8.3 Monumopdmsm B cekunm VAR_IN_OUT

BX0AHbIM-BbIXOAHbIM NEPEMEHHBIM TUNA MOXET NpucBanmBaTbCA TUM MOPOXAEHHOTO DYHKLUOHANBHOTO
6710Kka, ecnim TUM MOPOXAEHHOTo (PYHKLNOHANLHOTO 6/10Ka He UMEET AONONHUTE IbHBIX BXOAHbIX-BbIXOAHbIX
nepemMeHHbIX. Pa3paboTunk onpegensieT, MOXeT NI NPUCBanBaTLCA 3K3EeMNIAP TUNa NOPOXAEHHOTO YHKLN-
OHasIbHOro 6/10ka ¢ AONOMHUTENbHBIMWU BXOLHbIMU-BbIXOAHBIMU NEPEMEHHbIMU.

Taknum obpa3oM, BbI30B (PYHKLMOHA/IbHOrO 6/10Ka M BbI30B METOA0B (DYHKLMOHa/IbLHOTO 6/10ka Yyepes
ak3emnnaAp cekumn VAR_IN_OUT aBnseTtcs cnyvyaem AMHAMUYECKOTrO CBA3bIBaHUSA.

MpvMep 1— AnHaMmuueckoe CBsi3biBaH1e BbI30BOB (DYHKLMOHANLHOTO 6/10Ka
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VAR
BASE A: BASE;
DERIVED_2_A: DERIVED_2;

KOCBEHHbIN 1

SND_VAR; KOCBEHHbI/ FB
BASS A- VAR_IK_OUT B:
(TVHQJE) BASE;
KOCBEHHbI FB
VAR IH OUT BASE X: BASE 1
BASE;

BASE
*"r123- a x U

BASE 1 = x mm i+l //xb124

KOCBEHHbI 2
KOCBEHHbI/ FB

\ DERIVED 1 AY yAR_1JJ_00T BASE_1:

BASS;
\ Y'y
\ BASE 1
BASE
\ 123- a
\
X m a+1;
\ X 1= 3*x*b;
" HE paspeweHo! .
KOCBEHHbIV 3

KOCBEHHbI/ FB

DERIVED _2_A- yAR_IN_OUT BASE_1:

BASE;
BASE_1
BASE
X3 a X -
- OlWmbKa

Ecnv nopoxaeHHblli 610K 406aBUN BXOAHbIE-BbIXOAHbIE NEPEMEHHbIE, TO AUHAMMYECKOE CBS3blBaHNE
BbI30Ba (PYHKLMOHaILHOrO 6/10Kka A0/MKHO NpuBoAMTbL K INDIRECT_3 B BbIYMC/IEHMM HEHA3HAYeHHOI BXO4-
HOIi-BbIXOAHO NEPEMEHHOI C 1 Bbi3biBaTb OWIMOKY Nepuoga BbINONHeHUs. CnefoBaTesibHO, NpUcBanBaHne
3K3eMnsipa NOPOXAEHHbIX PYHKLMOHa/bHbLIX 6/T0KOB SBASETCSA OLINOKONA.

Mpumep 2
CLASS LIGHTROOM

VAR LIGHT: BOOL: END_VAR
METHOD PUBLIC SET_DAYTIME
VARJINPUT: DAYTIME: BOOL: END_VAR
LIGHT.-NOT(DAYTIME);
END_METHOD
END_CLASS
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CLASS LIGHT2ROOM EXTENDS UGHTROOM
VAR LIGHT2: BOOL: END_VAR /I BTOopas nepemeHHas light
METHOD PUBLIC OVERRIDE SET_DAYTIME
VARJINPUT: DAYTIME: BOOL: END_VAR
SUPERSETJDAYTIME(DAYTIME); W Bbi3oB LIGHTROOMSET_DAYTIME LIGHT2:= NOT(DAYTIME):
END_METHOD
END_CLASS

FUNCTION_BLOCK ROOM_CTRL
VARJINjOUTRM: UGHTROOM: ENDJVAR
VAR_EXTERNAL Actual_TOD: TOD: END_VAR // OnpegeneHue rnobasbHOro BpemMeHu
B aToM cnyyae OyHKUMOHANBHbBIV 610K ANA BbI30Ba JUHAMWYECKUN CBA3AH
M RM mMOXeT ccbllaTbCs Ha MOPOXAEHHbIW knacc!
RMSET DAYTIME(DAYTIME:= (Actual_TOD <= TODK20.15) AND
(Actual_TOD >= TODK®6:00)):
END_FUNCTION_BLOCK

W cnonb3osaHne I'IO}'IVIMOp(*)VISMa N ANHaMW4YeCKOoro CeA3biBaHNA CO CCbI/IKOM

PROGRAM D

VAR
MyRooml: UGHTROOM,;
MyRoom2: LIGHT2ROOM,;
My_Room_Ctrl: ROOM CTRL;

END_VAR

My_Room_Ctrl(RM:= MyRooml);
My_Room_Ctrl(RM:= MyRoom2);
END_PROGRAM:

6.6.8.4 TMonmMMopdun3M CO CCblNIKOM

MpryMep NPOM3BOAHOIO TNa MOXET 6bITb Ha3HAYEH A1 CChISIKM Ha 6a30BbIN Kiacc.

MepemMeHHas, nmeloLas TUMn. MOXeT OblTb Ha3HaYeHa Kak CCblsika Ha NPOV3BOAHbIV TUM DYHKUMOHAb-
Horo 6710ka, ecnyn NPoOn3BOAHbBIA TUN PYHKLMOHANBLHOTO 6/10Ka He MMEeeT [OMNOSHUTENbHbIX BXOAHbIX-BbIXO[-
HbIX NepeMeHHbIX. PaspaboTunk onpeaensieT, 6yaeT M Ha3HavyaTbCsA CCblIKa Ha NPOM3BOAHbIA TUN hyHKLUMO-
Ha/bHOro 6710ka ¢ AONOMHUTEIbHBIMU BXOAHBIMU-BbIXOAHBIMU MEPEMEHHbIMMU.

Takum 06pa3oM, BbI30B (DYHKLMOHaILHOTO 6/10Kka U BbI30B METOA0B (PYHKLMOHANLHOroO 6/0ka nocpes-
CTBOM pasbIMEHOBAaHWS CCbI/IKW NPEACTaBAT co60li criyyan AUHAMUYECKOro CBS3bIBaHUS.

Mpumep 1— AnbTepHaTwuBHasA peannsauns npumepa lightroom
FUNCTION_BLOCK LIGHTROOM
VAR UGHT: BOOL; END VAR
VARJINPUT: DAYTIME: BOOL; ENDJVAR
LIGHT- NOT(DAYTIME);
END_FUNCTION_BLOCK

FUNCTION_BLOCK LIGHT2ROOM EXTENDS LIGHTROOM
VAR UGHT2: BOOL; END_VAR //JononHWTenbHOE OCBeLLeHNE

SUPERQ: //Bbi130B LIGHTROOM
LIGHT2.- NOT(DAYTIME):
END_FUNCTION_BLOCK
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FUNCTION_BLOCK ROOMCTRL
VARJINPUT RM: REFJTO LIGHTROOM; END_VAR
VAR_EXTERNAL Actual_TOD: TOD; END_VAR// OnpegeneHve rno6anbHOro BpeMeHu

I B 3TOM cnyyae, (PyHKLMOHaANbHbI 610K 419 BbI30Ba AWHAMUYECKMN CBSI3aHHOT O
//RM MOX€eT 0THOCMTbCS K NPON3BOAHOMY TUNy (DYHKLUMOHa/IbHOTO 610Ka!

IFRMo NULL THEN

RM\DAYTIME:= (Actual_TOD <= TODUZ20.15) AND (Actual_TOD >= TODUS6.00));
ENDJF
END_FUNCTION_BLOCK

M cnonb3oBaHne nonmmop(*)mma N ANHaMW4YeCKoro ceA3biBaHNA CO CCbI/IKOM

PROGRAM D

VAR
MyRooml: LIGHTROOM; M cm. Bblwe
MyRoom2: LIGHT2ROOM; /I cm. Bbiwe
My_Room_Ctrl: ROOM_CTRL; Il cm. Bblwe

END VAR

My_Room_Ctrl(RM:- REFfMyRoom1));
My_Room_Ctrl(RM:~ REF(MyRoom2));
END_PROGRAM,;

6.6.8.5 Monumopcuam ¢ THIS

Bo Bpems BbiNO/HEHUS nporpaMmMbl THIS MOXeT cogepXKaTb CCbINKY Ha TEKYLLWA TUM hyHKLMOHaNbHOTO
6710ka UM Ha BCe ero NPou3BOAHbIE TUMbl PYHKLUMOHANBHBIX 6/10K0B. Takum o6pa3om, Nt060i BbI30B MeToaa
dhyHKLMOHaNbHOro 6510ka ¢ ncnonb3oBaHneM THIS — 3To ciyyail AUHAMUYECKOro CBA3bIBaHUS.

MpumeuaHne — lMpu 0cobbix 06CTOATENLCTBAX, HAMPUMEP, €C/M TUM WA METOA (OYHKLWOHaIbHOTO 6/10Kka
06bsBNeH kak FINAL, 1n oTCyTCTBYIOT NPOU3BOAHBIE TUMbI (OYHKLMOHAIbHLIX 6/10KOB, TO cCblika un THIS MoryT 6GbITb
MOJHOCTBIO ONpeAeieHbl B NepoA KOMNUAALMK. B AaHHOM CrlyyaB HET HEOOXOAUMOCTM B AMHAMUYECKOM CBA3bIBAHUN.

6.7 dnemeHTbl nocnenoBaTesibHON PYHKUMOHaNbHOU cxeMbl (SFC)

6.7.1 O6WMe NoNoXeHusn

Moapasgen 6.7 onpefenseT aneMeHTbl nocnefoBaTesibHON hyHKUMOHaNbHOW cxembl (SFC) ans uc-
Nonb30BaHNA B CTPYKTYPUPOBAHUWM BHYTPEHHE opraHusauuvm nporpaMMHOro KOMMOHEHTa mporpaMmmMmupye-
MOrO KOHTpoOJiiepa, 3anucaHHble B O4HOM U3 A3bIKOB, OMpefiesfieHHbIX B HACTOAWeM cTaHfapTe, AN uenu
BbINOIHEHMA (PYHKUWIA nmocnefoBaTeNbHOro ynpaeneHus. Onpegenexus B nogpasgene 6.7 npveefeHbl 13
M3K 60848 ¢ n3mMeHeHUsIMU, HEO6XOAUMbIMW A5 TOro, YTO6bI NpeobpasoBaTb NpeacTaBNeHUs U3 LOKYMEH-
TanbHOro cTaHgapTa B Habop a1eMEHTOB peanusauumn ynpasaeHsa 415 NPorpamMMHOro KOMNOHEHTa nporpam-
MUVPYEMOr0 KOHTpO/I/iepa.

OnemeHTbl SFC o6ecneynBaloT cpefcTea pasbrueHns NporpaMMHOro KOMMOHEHTa MporpaMmmMmupyemMoro
KOHTpO/I/iIepa Ha Habop LWaroB ¥ NepexofoB, COefUHEHHbIX MeXay co60i HanpaBneHHbIMU CBA3AMMK. C Kax-
ObIM LLaroM cBsi3aH Habop AEeNCTBUIA, a C KaXKAbiM MepexooM CBA3aHO yC/10BME nepexoga.

Mockonbky anemeHTbl SFC HyXAaloTCs B COXpaHEHUN MHOPMAaLUM O COCTOSTHUM, NPOrpamMmmMHble KOM-
MOHEHTbI, KOTOPble MOTYT 6biTb CTPYKTYPMPOBaHbI C MCNO/b30BaHNEM Taknx 3/IeMeHTOB, NPeAcTaBAsloT Cco-
6011 YHKLMOHaNbHbIE 610K 1 MPOrpammbl.

Ecnu kakasi-nn6o YacTb NPOrpaMmmMHOro KOMMOHeHTa pasbuBaeTca Ha anemeHTbl SFC. TO NporpaMMHbIii
KOMMOHEHT B Le/IOM Takke nogsepraeTcs pasbueHunto. Ecnn pasbuernne SFC ana nporpaMMHOro KOMNoHeHTa
He npeAyCcMOTPEHO, TO NMPOrpaMMHbIA 610K B Lie/IOM paccMaTpuBaeTCs Kak OAMHOYHOe AelicTBue, KoTopoe
UCMOMHAETCA Mo ynpas/ieHNEM Bbi3blBalOLLEro 06bekTa.
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6.7.2 Warn

Lar npeactaBnsieT cutyauuio, B KOTOPOU MOBeAEHME MPOrPaMMHOIO KOMMOHEHTA OTHOCUTEsIbHO €ro
BXOJOB M BbIXOAOB crnefyeT Habopy npasus, onpefensemMblX CBA3aHHbIMW AecTBMAMU wwara. Lar moxet
6bITb aKTUBHbIM UM HEAKTUBHBLIM. B Nt060i4 3a4aHHbIi MOMEHT COCTOSIHME NMPOrPaMMHOr0 KOMMOHEHTa onpe-
AensieTcsa HabopoM aKTMBHbBIX LLAroB U 3HAYEHWUA UX BHYTPEHHUX U BHELLHUX NEPEMEHHbIX.

Kak nokasaHo B Tabnvue 54 war rpadmyecku npeacraBnsercs 6/10koM, cogepxalymm nmvs wara B oop-
Me naeHTudmkaTopa Uam TEKCTyaslbHO C NMOMOLLbIO KOHCTPYKuumM STEP...END_STEP. HanpasneHHas B ar
cBA3b (CBA3M) rpadnyeckn npeacTaBnseTcss BEPTUKaIbHON NUHKEN, NpUcoeANHEHHO K BepXxy Wwara. Hanpas-
NeHHas u3 Wwara cBsA3b (CBSA3M) rpadnyeckn npeacTaBnseTcs BepTUKaIbHOW IMHNEN, NPUCOeAUHEHHO K HU3Y
wara. Kak anbTepHatuea, Hanpas/ieHHble CBA3N MpeACcTaB/AlTCA B TEKCTOBOM BUAE C MOMOLLbIO KOHCTPYK-
uun TRANSITION... END_TRANSITION.

dnar wara (aKkTMBHOE WM HEAKTUBHOE COCTOSIHME Luara) npeAcTaBaseTcs NOTMYecKMM 3HavyeHuem
3/1eMEHTa NIOTUYECKOl CTPYKTYpbI *** X, rae *** — numsa wWwara, kak nokasaHo B Tabnuue 54. 3ta nornyeckas
nepemMeHHas MMeeT 3HauyeHue 1. korga cCOOTBETCTBYHOLIMIA War akTUBEH, 1 3HayeHue 0. Korga OH HeakTUBEH.
CocTosiHVe 3TOli NepeMeHHO AOCTYMHO A/18 rpadduyeckoro CoeAMHeHUs B NpaBoii YacTy wwara, Kak nokasaHo
B Tabnuue 54.

AHanNornyHo, uctekwee BpeMsa ***. T ¢ MOMEHTa Hayana Lara npeacTaBnaeTcs CTPYKTYPHbIM 3/1eMeH-
Tom TMna TIME, kak nokasaHo B Tabnuue 54. Korga war geakTVBUpOBaH, 3Ha4YeHMe UCTEKLIEro BpeMeHu wara
ocTaeTcs Ha TOM 3Ha4YyeHWMn, KOTOpOe OHO MMeso, Korga war 6bi1 geakTusmpoBaH. Korga war akTuBupoBaH,
3HayeHVe UCTeKLero BpemMmeHu Wwara cépacbiBaeTcs B t#0s.

O6nacTb AeNCTBMA UMEH Wara, oaroB Lwara u BpeMeH Luara sBAsSeTcs /I0KasibHOl A1 MporpamMmmMHOro
KOMMOHEHTA, B KOTOPOM MNOSABMAIOTCA LUAr.

HavanbHoe coCTosiHMe NPOorpamMmMHOro KOMNOHEHTa NPeAcTaB/IeHO HavyaslbHbIMWU 3HAYEHUSMWU ero BHY-
TPEHHMWX U BbIXOAHbIX MEPEMEHHbIX, U ero HabopOM HayasbHbIX LIAroB, T. €. LaroB, KOTopble NepBoHa4YasbHO
aKkTuBHbI. Kaxaas ceTb SFC. nnm ee TEKCTOBbIV 3KBUBA/IEHT, UMEET POBHO OAMH HauyaslbHbIl Lar.

HauanbHblil Wwar rpacuyeckn msobpaxaeTcsi ¢ ABOWHbIMU NNHMAMM Ans rpaHul. Korga gnsa rpadu-
4YeCcKoro nMpefcTaB/ieHMs MCNosb3yeTcss Habop CMMBOJIOB, YCTAHOBMEHHbIA B 6.1.1. HaYasbHbIV War AO/HKeH
6bITb M300paXeH Tak. Kak nokasaHo B Tabnuue 54.

[Na vHuumanu3auum cucTemMbl HadaslbHOe UCTeKLee BpPeMs Mo YMonyaHuio ansa waros — t#0s. a Ha-
YyanbHOe COCTOsIHME MO yMon4YaHuio paBHoO BOOL#0 ans obbluHbIX WwarosB n BO01_#1 AN HavasbHbIX LUAroB.
OpHako Korga 3k3emnnaap OYHKLMOHAIbHOTO 6/10ka WKW NporpaMmMbl 06BSABASETCS Kak COXpaHseMblii ans
3K3eMnasapa, COCTOAHUA N UCTeKL e BpemMeHa (ec/im NoAAepXuBalTcs) BCex LWaroB, cojepxalmxcs B npo-
rpaMMe unu OyHKLMOHa/TIbHOM G/10KO, AO/MKHBI paccMaTpmBaTbCs Kak COXpaHsemble A1 MHULManusaunm
CUCTEMbI.

MakcumanbHoe Yncno waros Ha SFC 1 TOYHOCTb UCTEKLLEro BPEeMEHU Liara 3aBUCAT OT peanunsaumm.

Owwmnbka BO3HVKAET, ECNN.

1) ceTb SFC cofiepXuT He eAMHCTBEHHbIV HaYasbHbIN Lar;

2) nporpamMmma nosb3oBaTens npeanpuHUMaeT NomnbITKA NPUCBOUTL 3HAYEHE HENOCPEeACTBEHHO COCTO-
SAHVWIO Lara Uiy BpemeHu Lwara.

Ta6nuuya 54 — War SFC

Howvep OrvicaHve Mpencrasneqve
la Lllar — rpadmueckas dropma ¢ Hanpas/ieHHbIMM |
CBSA3AMM oo +
| * k %k |
R +

1b HavanbHbilii war — rpadmyeckas chopma ¢ Ha- I

I'IpaBI'IeHHOIZ CBA3bIO + "

I x** 1
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OkoHyaHve Tabnuupl 54
Howmep OnmcaHvie Mpencraeneqvie

2a Llar — TekcTtoBas dhopma 6e3 HanpaBfeHHbIX STEP *e*:
cBsizen (* Teno wara *) END_STEP

2b HavanbHbili war — TekctoBas doopma 6e3 Ha-  INITIAL_STEP **:
npaB/ieHHbIX cBszei (* Teno wara *) END_STEP

3aa>  Pnar wara— o6Lias dopma ***.X = BOOK1 * X
Korga **' aKTMBHO, B MPOTUBHOM c/lydyas BOOL>3

3> Qniar wara — HenocpefcTBeHHoe npucoeamHe- |

HIe SIOTVHECKOV NepemMeHHO* . X K NpaBoii CTo- F o +
POHE Luara | xx | —=mmmm-
R — +
I
) VicTekwee Bpems Lwara — obLuas dopma +*T

**\T = nepemeHHas Tuna TIME

NMpumeyaHne 1— BepxHsaa HanpasfeHHas CBA3b K HaYas/lbHOMy Luary He npeacrasfieHa, ec/iny Hee HeT
npeawecTseHHNKOB.

MpumeyaHne 2—  =umg Wwara.

a>Ecnn coiictBo 3a. 3b wm 4 nopaepxmeaeTcs, TO BO3HUKAET OLLMOKa, ecv nporpaMmMa nosb3osarens Mbia-
€TCS U3MEHUTb CBSI3aHHYI0 nepemMeHHyto. Hanpumep, ecnn S4 — ums Wwara, Torga cregyrowe yTeepxaeHus oyayTt
oLmbKamm B A3bike ST. onpeaeneHHoM B nogpasaene 7.3:

S4.X:= 1:(* owmbKa *)

S4.T:= [#100ms; {* oLumbKa *)

6.7.3 lMepexopabl

Mepexon npeacTaBnseT ycnoBue, B COOTBETCTBUN C KOTOPbLIM YrpaBiieHNe nepexoguT OT O4HOro uam
60/bLUEro ynucna waros, NpeawecTByoLWmMX nepexomy, K o4HOMY Un 601bLIeMy YACY NOcNefyoLWwmX Wwaros
B/10/1b COOTBETCTBYIOLLEV HanpasB/ieHHON cBA3W. Mepexos npeAcTaBnAeTCcs ropusoHTa/lbHON NMHWENR nonepek
BEPTUKa/IbHON HanpaBfeHHOW CBA3M.

HanpasneHve 3B0MOLUNM, B COOTBETCTBUN B HaMNpas/IeHHbIMU CBA3AMW. — OT HU3a NpejLlecTBYIoLLero
Wwara (LwaroB) K Bepxy rnocsegyoLliero wara (Laros).

Kaxgblii nepexog Ao/MKeH NMeTb CBA3aHHOe YC/10BMe nepexoda, kKoTopoe npeacrasnset cobon pesyb-
TaT OLEHK/ OAMHOYHOIO JIOTMYECKOro BbIpaXeHus. YCroBue nepexofa, KOTopoe Bcerja WUCTUHHO, AO/HKHO
6bITb NpeAcTaBeHO CMMBO/IOM 1 unu kn4veBbiM cnoBoMm TRUE.

Ycnosue nepexoga MoXeT 6biTb CBA3AHO C NEPEXOAOM C MOMOLLbIO OAHOrO U3 CNeAyroLWwmnX cCpeacTs, Kak
nokasaHo B Tabnuue 55:

a) NomeLlleHre COOTBETCTBYIOLLErO SIOTMYECKOTO BbIpaXeHUs Ha A3blke ST U3nyeckn Unv nornyeckun
pPSAOM C BEPTUKA/IbHON HanpaB/IeHHO CBA3bIO;

b) NOCpPesCTBOM CeTU peneiiHo-KOHTaKTHbIX CXeM Ha A3blke LD chmusnyeckn nnv normyeckn psagom c Bep-
TUKaNbHOI HanpaB/eHHOW CBA3bIO;

C) nocpeacTBoM ceTu Ha A3bike FBD. onpegeneHHoM B 8.3, hM3MUECKM UM NOTUYECKN PsSAOM C BepTU-
KanbHOW HanpaB/IeHHOW CBS3bIO;

d) nocpegcTtBom ceTn LD unu FBD. BbIXOAbl KOTOPOU NepecekalnT BepTUKasibHY0 Hanpas/ieHHYo CBA3b
yepes CoefUHUTESb;

e) 3a cyeT KOHCTpYKuun TRANSITION...END_TRANSITION c ucnonb3oBaHueM si3blka ST. KOHCTpyKLMSA
[oJ/KHa BKIoYaTh;

- knoyeBble cnosa TRANSITION FROM c nocnegylowyM MMeHeM npeALlecTBylOWero wara (uau.
ecnn nmeeTcs 6osee 04HOTO NpejwecTBeHHMKA, C NepeyHem NpejLlecTBYOLWUX LWaros B CKO6Kax);
- KkntoyeBoe cnoBo TO, 3a KOTOPbLIM criefyeT UMsA cnegylowero wara (uv, ecnn uvmeetcs 6onee of-

HOro NpPeeMHunkKa, NepeyeHb UMEH CrefyoLnX Waros B cKobkax);
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- onepaTop MpuUCBamBaHUA «:=», 3a KOTOPbIM CnefyeT 0rMyeckoe BbipaxeHne B A3bike ST, onpege-
nswouLee ycnosune nepexoaa;

- Kno4yeBoe cnoso 3aBepuweHns END_TRANSITION;

0 c nomoubio KOHCTpYKLuM TRANSITION...END_TRANSITION c ncnonb3osaHnem A3blka IL. OHa Jos1x-
Ha BK/OYaTh;

- knoyeBble cnoBa TRANSITION FROM, 3a koTopbiMK criedyeT UMs NpejLiecTByOLLero wara (Mnw.
ecnn nmeetcsa 6os1ee 0AHOrO NpeALlecTBEHHMKA, NepevyeHb MMeH NpefLlecTByOLWmMX Waros B ckobkax), 3a
KOTOpbIM CneflyeT fBOETOUnE «»,

- knoyeBoe cnoso TO. 3a KOTOpbIM CnefyeT UMsa Lwara nocnegyrowero wara (1, ecnm uveetcs 6o-
nee OfHOro NpeemMHuKa, nepeyeHb NocAeyoLnX LWaros B CKobKax);

- HauMHas C HOBOW CTPOKM, MepeyveHb NHCTPYKUMI Ha A3blke IL. pe3ynbTaT OLEeHKM KOTOpbiX onpeje-
NsieT ycnoBue nepexoaa;

- knoyeBoe cnoBo 3aBeplieHnss END_TRANSITION Ha oTAgefbHOI CTPOKe;

[l) “cnonb3oBaHNEM UMeHW nepexoda B hopme uaeHTUdmkatTopa cnpasBa OT HanpaB/IeHHOW CBA3M.
[aHHbli naeHTndunkaTop AO/MKEH OTHOCUTLCA K KOHCTpyKunn TRANSITION.,.END_TRANSITION. onpege-
NAOLWeER 0anH 13 cnesyoLwmx 06bEKTOB, OLEeHKa KOTOPbIX NpYBeAeT K NPUCBaNBaHMIO JTIOTMYECKOro 3Ha4YeHus
nepemMeHHo, 0603Ha4YeHHOV NMeHeM nepexoaa:

- Ha A3blke LD nnn FBD;

- nepeyeHb UHCTPYKUWIA Ha A3bike IL;

- npucBanBaHune JIOTMYECKOro BblpaXeHus Ha sA3blike ST.

O6nacTb feiicTBMA UMEHN nepexofa [o/MKHa O6biTb /TIOKaNbHON 418 NPOrpamMMHOro MoAyns, B KOTOPOM
pacnofioxeH nepexoa,.

OLwwnbka BO3HMKAET, eCl BO BPEMS OLEHKW YC/I0BUS Nepexoja NosBAsSeTcs Kakoin-nmbo noboyHbI adh-
ekt (Hanpumep, HasHaveHne 3HauYeHUss NepeMeHHOl, KPOMe UMEHN Nepexoaa).

MakcumanbHoe uncno nepexofos Ha SFC v Ha war onpegenseTcs paspaboTymKom.

Tab6nuuya 55— MNepexog SFC n ycnosve nepexoga
Homep OnucaHue Mpumep

Ycnosue nepexofa Ha s3blKe s, pacnorso- |
XXeHHoe CbI/ISI/NeCKI/I NAn Norndeckn psaaom +
C nepexonom |

18"

STEP7,

+

|
+ bvarl = bvar2
|

- +

ISTEPS,
4 4

|

2. Ycnosue nepexofda Ha fA3bike LD. pacnosno- |
XXEHHOe (PM3NYECKN WK JIOTVYECKN PSAOM C Y/ 4
nepexoaom ISTEP7,

|
+ bvarl « bvar2
|

I STEPS |

a

+
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MpozomkeHne Tabnuubl 55
Howvep OnvcaHvie

3>  YcnoBve nepexofa Ha s3bike FBD. pacnoso-
XXEHHOE (PM3NYECKN WK JIOTVYECKN PSLAOM C
nepexofom

4>  Vcnonb3osaHue coeanHuTens

5a>  YC/oBME nepexofa Ha s3blke LD

Ga»  YCnosue nepexoaa Ha ssbike FBD

75>  TeKCTOBbIli 3KBUBA/IEHT CBOICTBA 1
Ha s3blke ST

85 TeKCTOBbI 3KBUBAUIEHT CBOWCTBA 1
Ha a3bike IL
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Mpvep
|
P —— +
| STEP7|
+ + + +
| & | |
bvarl---—-- 1 |-~ +
bvar2—1 | |
+ + + ¢
ISTEPSI
P — +
|
1
B — +
| STEP7
[ +
|
Dl I 2 Y ) — +
|
| STEPS8|
- —+
1
| bvarl bvar2
R | R [ >TRANX>
|
R +
1 & |
bvarl -] |-->TRANX>
bvar2----- 1
R +

STEP STEP7: END_STEP

TRANSITION FROM STEP7 TO STEP8
:=bvarl & bvar;

end_transition

STEP STEP8: END_STEP

STEP STEP7: END_STEP

TRANSITION FROM STEP7 TO STEP 8:
LD  bvarl
AND bvar2

END_TRANSITION

STEP STEP8: END_STEP
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OKoHuYaHVe Tabnuupl 55
Hovep Orvicarve Mpvvep

9a* Vicnonb3oBaHve UMeHN nepexoga |

[ S
ISTEP7|
P ——

1
+ TRAN7 TO STEP8

1
I1STEPS
Y J— +
1

105 Yenosve nepexopa Ha isbike LD TRANSITION TRAN78 FROM STEP7 TO STEPS:

1 1
| bvarl bvar2 TRAN78 |

o-—11.... 11...... ()"-+
1
END_TRANSITION

11»>  Ycnosve nepexopa Ha siblke FBD
TRANSITION TRAN78 FROM STEP7 TO STEP8:

o —— +
1 & 1
bvarl — | I- TRAN78
bvar2—1 |
Fo—_—_ +

END_TRANSITION

P%>  Ycnosve nepexoga Ha sidbike 1L TRANSITION TRAN78 FROM STEP7 TO STEPS:
LD bvarl
AND bvar2
END_TRANSITION

136>  Ycnosuve nepexofa Ha sidblke ST TRANSITION TRAN78 FROM STEP7 TO STEP8
=bvarl &bvar2:
END_TRANSITION

a) Ecnm cBolicTBo 1 Tabnmubl 54 nogaepxuBaeTcsl, TO NOAAEPKVBAETCH 0HO Wn 6onee ceoiicTs 1. 2, 3. 4. 5,
6.9, 10 wm 11 HacTosILel TaGMLBI.

b"Ecnm cBOICTBO 2 Tabnmubl 54 NosAepXvBaeTcs, TO NOALEPXKBAETCSA OAHO UK 6oniee cBOICTB 7, 8. 12 wmn
13 HacTosiLel TabuLpl.

6.7.4 [eicTtBUA

6.7.4.1 O6LwWue NonoxXeHns

[JelicTBne MOXeT 6bITb /IOTMYECKON NepeMeHHOR, COBOKYNMHOCTbIO KOMaHA Ha A3blke |L. COBOKYNHOCTbIO
onepatopoB Ha A3blke ST. COBOKYMHOCTbIO Lenel Ha fA3blike LD, COBOKYMHOCTbIO ceTeli Ha fA3blike FBD wnn
OpraHn3oBaHHOl nocnegoBaTesnibHOW PyHKUMOHaNbHOM cxemoli (SFC).

[JelictBne onucbiBaeTCs NOCPeACTBOM OAHOMO WMAWM 6GOMbLIEr0 Ync/ia MeXaHu3MOB, OMpefesieHHbIX B
6.7.4.1 v cBA3blBAETCA C LIaramy C NMOMOLLbIO Tesl TEKCTOBbIX LIAroB Wan rpadinyeckmx 6/10Kk0B AEeNCTBUNA.
YnpaBneHue feiicTBUAMK BblpaxaeTcs knaccudvkaTopamu AeiAcTBUiA.

OwwnbKa BO3HWKAET, eC/in 3HaYeHue /I0TMYecKoli NepemMeHHOW, MCNoNb3yemoe Kak UMSA feicTBus, us-
MeHsieTcs /1106bIM CNOCO6OM, KPOME Kak MMS OAHOr0 Wan 6onee feincTenii B o4HON 1 Toi xe SFC.

Peanusaunsa nporpaMMmMpyemMoro KOHTposinepa, KoTopblii nogaepxuBaeT aneMeHTbl SFC, fomkHa o6e-
cneuuBaTb oAvMH unu 6onee MexaHW3MOB, onpedenseMbix B Tabnuue 56. Ans o6bsABneHus gencteuin. O6-

nacTb BUAUMOCTY 06DBbABNEHNA LEeACTBUS ABNSIETCA /TOKANIbHOW AN NPOrpaMMHOTO KOMMOHEHTA, cofepxa-
Lero onuncaHue.
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6.7.4.2 O6bsBNeHue
C KaxAabIM LIarom [0/KHO GbiTb CBA3aHO Hy/eBoe Wan Gosbluee yncno aelicteuii. Lar, cogepxalnii

HY/b CBSI3aHHbIX AENCTBUIA, AO/MKEH pacCMaTPUBATLCS Kak MMeloLwmii doyHKuuio WAIT, To eCTb 0Xuaatowuii,
Korga nocneayloulee ycioBre nepexosa CTaHeT UCTUHHBIM.

Tabnuua 56 — O6bABMEHNE aeiicTBuiA SFC
Hovep OnmncaHve™ H Mprvep

1 JNiobas nornyeckas nepeMeHHasi, onvcaH-
Has B 61oke VAR wim VAR_OUTPUT wwm
UX rpacdmyeckue 3KBYBaUIEHTbI MOTYT ObITb

[eiicTBrEM
2 padhmueckoe onvcaHve Ha A3bike LD
| ACTION_4 |
4 +
| | bvarl bvar2 S8.X bOutl | |
| +— [N ] —memmeeee O - + 1
[ [
1 1 o * 1 1
| e 1BK ENOI bvar2 | |
1 I C—1 bl |- 18)— + 1
1 1D-- | [
1 1 F 3 1 1
2s BkntoueHve anemeHToB SFC B aeiicTave
[ OPEN_VALVE |
1 1 ... 1
l il VALVEIREAD* |; 1
iMaaaaaMBfiaBaaB&4
1 i '
1 + STEPS.X |
1 1 J
| + S S N —— |
1 1 VALVEN"OPENIMG --; N 1VALVE717FWD_|1’ 1
|+ -=- + e = ]
1 1 ... |
2f padhnueckoe onucaHve Ha si3bike FBD
1 ACTION_4 |
+ +
1 +o-- @ |
| bvarl--| & I |
I bvar2—1| |— bOutl
| Se . x mmmmmmmm-mm-o- |
f-—-a FF28 1
4 ----T |
1 1 | |
[ Fommmmeeee 4 | QI|- bOut2 |
| C— ‘ LT |— [S1 | |
I T B 4 |
| oo + |
3s TeKcToBOE onucaHune Ha A3bike ST ACTION ACTION_4:

bOutl.= bvarl & bvar2 « S8.X;

FF28(S1:= (C<D)):

bOut2:= FF28.Q;
END_ACTION
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OKoH4YaHVe Tabnuupl 56

Homep OnucaHue'll b| Mpumep
3i TeKcToBOE onucaHve Ha sAsbike IL ACTION ACTION_4: LD S8.X
AND bvarl
AND bvar2
ST bOutf
LD C
LT D
S1 FF28
LD FF28.Q
ST bOut2
END_ACTION

MpumevyaHue — ®nar wara S8.X 1CMosb3oBaH B 3TUX MPUMEPaX A/ NOyUeHUs XXeslaemMoro pesyrbtara
TaKoro, kak B cnyyas, koraa S8 neaktvempoBaH. bOvl2:=0.

a>Ecnm cBolicTeo 1 TabnnLpl 54 NoAaepXMBaETCS, TO JO/HKHO NOALEPXVBAaTLCH OAHO UM 60/ee CBONCTB B Ha-
CcTosILLEN TabNmLe, WK CBOWCTBO 4 Tabnnupl 57.

b) Ecnn cBoiCcTBO 2 Tabnuupl 54 nofaepxmBaeTcs, To A0/MDKHO NOAAEPXUBATLCA 0AHO W 6oree cBoiAcTB 1. 3s
W 313 HacTosLel TabmLbl.

6.7.4.3 CBA3b C Waramu

Peanusauna nporpaMMupyemMoro KOHTposiepa, KoTopblii nogaepxvsaeT anemenTol SFC. npepgocTtas-
nseT oAvH unn 6osiee MexaHW3MOB, onpegensieMbix B Tabnuue 57. ona cBA3n AeicTBuiA ¢ waramu. Makcu-
MasibHOe Yncno 6/10KoB AeiiCTBUIA Ha war onpeaensieTca peanvsauneil.

Tabnunua 57 — Cesisb LarYaelicterie

Homep OnucaHne Mpumep
1 Brok geincTans, pacnosioXeHHbI dmsmn-
YECKW U NTOTaYBCKM PSAOM U C LLIArom +‘_| + 4 +_ 4
| S8 I—1 L | ACTION 1 IDN1I
Fommmmn + 11#10s| | |
+ DN1
1
2 CuenneHHble 6110k AeiicTBuUsA, pacro-
JNIOXEHHbIE (OM3NYECKN WU JIOTUHECKM + + o+ + — +
PAAOM C LLaroM 188 |--] L 1 ACTION 1 IDN1]|
Fommnene + |t#10s 1 1
¢ + FR— +
+DN1 | P | ACTION_2 | |
| + + +o- +
| | N | ACTION_3 | |
| + + Pom— +
3 TekcToBOe Teso LWwara STEP S8:
ACTION_1(L.t#10s.DN1);
ACTION_2(P);
ACTION_3(N):
END_STEP
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OkoHyaHve Tabmupl 57

Howmep OrmcaHvie Movvep
43) Mone «d» 6n1oka feiicTrs + + EN— +
——————— 1N | ACTION_4 | | ------

+ + *-—— +
| bOutlbvarl &bvar2 t S8.X; |
| FF28 (Slj- (C<D)); |
| bOut2:= FF28.Q/ |
¢ * O +

a) Kora ucnonb3yeTcs CBOVCTBO 4. TO COOTBETCTBYHOLLEE UMS [ENCTBYSA HE MOXET ObITb MCMO/b30BAHO B SI060M
[Apyrom 6r10ke AencTaus.

67.4.4 Bnoku gencreuni

Kak nokasaHo B Tabnmue 58. 6710k felicTBUA — 3TO rpacdhMyecknii aNEMEHT AN1A COYETaHUSI TIOTUYECKOA
nepemMeHHOol C OAHNM U3 KNnaccuuKaTopoB AeCTBUIA ANA NOMyYeHUs pa3peLuarolLlero ycioBus B COOTBET-
CTBWW C MpaBuiamun Ans CBA3aHHOro feincTBuS.

Bnok aelicTBusi npefocTaBnseT CPpoACTBA ONUMOHANBHOMO 3aaHNA NIOTUYECKUX «UHAMKATOPHbLIX» nepe-
MEHHbIX, yKa3aHHbIX NosIEM «C» B Tabnuue 58. KOTOpble MOTyT 6bITb YCTAHOB/IEHbI 3afaHHbIM AeCTBUEM A5
WUHAVKaUUM ero 3aBepLUeHnNs, OXnAaHus, yCrnoBuii owmnbkm 1 1. 4. Ecnm none «c» otcyTcTByeT, a none «b»
onpefensieT, 4To AeicTBME LO/MKHO ObITb JIOTMYECKO NEPEMEHHOM, TO 3Ta NEpPEMEeHHast UHTepnpeTupyeTcs
Kak nepemMeHHast «C», Npu HeobxoAMMocTU. ECnu none «c» He onpeaeneHo, a none «b» He onpeaesnsieT noru-
YeCKylo MepeMeHHyHo, TO 3HaYeHne «MHAMKATOPHOW» NepeMeHHO Bcerga cumtaeTtcs pasHbiM FALSE.

Korga 610ku geincTBuii cuenieHsl rpaduyecky, kak nokasaHo B Tabnumue 57. Takme KOHKaTeHauuyu mMoryTt
UMETb HECKOJIbKO «MHANKATOPHBIX» NEPEMEHHbIX, HO UMET TObKO OfHY O6LLYI0 IOrMYECKY BXOAHYH nepe-
MEHHYI0. KOTOpasi O4HOBPEMEHHO AeCTBYET Ha BCe CLeneHHble 6/10KM.

Mcnonb3oBaHne «UHAMKATOPHOW» NepPeMEHHO He PEKOMEHAYETCS.

Momumo Toro, 4YTo 610K AEeNCTBMSA CBA3aH C LWarom, OH MOXEeT MCNOoJb30BaTbCs Kak rpadpmyeckuii ane-
MeHT B A3blkax LD vnn FBD.

Ta6nuua 58— Bnok geicTeums

Howvep Onvicanve Mpadhvieckast chopmal/mpvicp
la>  «a»: Knaccudgukatop B COOTBETCTBUM C + - + +
67.4.5 I "ar | o [ "c" |—
+ + + +
2 ab»: IMs1 aelicTBrs % "d" %
> «C». Jlornyeckvie «MHAUKATOpHbIe» ne- + +
pemeHHble (He pekoMeHayeTCsl)
«d»: [leiicTBME UCNOMB3YET:
4i A3bIK IL
4s A3bIK ST
4 A3bIK LD
4 A3bIk FBD
5 Vcnonb3oBaHue 610Kk0B AeiCTBUA B
A3blke LD | S8.X binl R + o + OKI |
#__| || |==—=| N | ACT1 |DN1l—{ )—+
| [ — [ — [ — + 1
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OKoH4YaHVe Tabnuupl 58

Hovep OwmcaHvie I"padmyeckast dopvianpviep
5f Vcnonb3oBaHue 6/10Kk0B feicTBui — " — P e +
B A3blke FBD
S8X -—| & |- 1N | ACT1 | DN1 [---—-- OKI
bl n1l---- | | e + o o +
ot

a Mone «a» MOXeT BbITb MPONYLLEHO, KOrAa KiaccucmkaTop paseH «N».
b) More «c» MOXeT GbiTb NPOMYLLEHO, KOrAa MHAMKATOPHAs NepeMeHHast He VCTIONb3yeTes.

6.7.4.5 Knaccudmkatopsbl geiicTeuii
Knaccudpukatop aelicTBus cBA3aH C KaXAo0i CBA3bIO LWara/feiicTBus unm ¢ kaxasiMm cobbiTuem 61oka
JeiicTBuiA. 3HayeHne 3Toro knaccudmkaTopa A0/HKHO GbiTb OAHUM M3 3HAYEHWI, NepeuncneHHbIX B Tabnmue

59. Kpome Toro, knaccugumkatopsl L. D, SD. DS n SL fo/mKHbI UMEeTb CBA3AHHYI NPOAO/KUTENBHOCTL Bpe-
MeHun Tuna TIME.

Ta6nunya 59 — Knaccudomkatopb! AeACTBUIA

Hovep Owmcanvie Knaccvdwikarop
1 He coxpaHsieTcsi (HyneBoli knaccugomkaTop) OrtcyTcTByeT
2 He coxpaHeHseTca N

3 C6poc nepeonpegeneHys R

4 YctaHoBka(CoxpaHeHo) S

5 OrpaHn4yeHo no BpemMeHn L

6 OT/10KeHO D

7 Vmnynsc P

8 CoxpaHeHo 1 OT/IOKEHO N0 BPEMEHH SD

9 OT/10XXEHO 1 CoOXpaHeHOo DS

10 CoxpaHeHO 1 orpaH1yeHo No BpemeHn SL

1 mnynbce (nepeaHuin poHT) P1

12 Mnynbe (3aaHuiA poHT) PO

6.7.4.6 YnpaBneHue gelicteuem

YnpaBneHue feiicTBUAMMU (PYHKLMOHA/IbHO 3KBVMBANEHTHO NPUMEHEHUIO CNefyoWwmnx Nnpasu:

a) C KaxgblM gelicTBueM 6bi1 cBA3aH (PYHKLMOHANbHbIA 3KBMBaIEHT ak3emnasapa (pyHKUMOHaIbHOrO
6noka ACTION_CONTROL. onpefeneHHoro Ha pucyHkax 22 u 23. Ecnu gelictBue 06bABNEHO Kak flornye-
ckas nepemMeHHas, To BbIxof Q aToro 6,10ka npeacTaBnseT coboii COCTOSAHVE 3TON I0TMYECKO NepeMeHHo.
Ecnu geiictBrne 06BbABIEHO Kak COBOKYNMHOCTb OMEepPaTopoB Uu CeTeld, TO 3Ta COBOKYMHOCTb AO/HKHA BbIMNO/I-
HATBLCA HenpepbIBHO, Noka BbiIXoA A (akTusaumu) dyHkumoHansHoro 61oka ACTION_CONTROL nogaepxu-
BaeTcsl paBHbIM BOOL#1. B 3TOoM cnyvae cocTosiHve Bbixogda Q (Ha3biBaeMoe «pnarom AeincTBrs») 4OCTYMHO
B npefenax AeicTBUSA YTeHMeM AOCTYMHON TOMbKO A/ YTEHUS SIOTMYECcKOW MepeMeHHON, KoTopas umeeT
hopMy CCbISIKM Ha BbIXoA Q 3k3emnasapa PyHKLMOHA/IbHOro 6/10ka, UMS 3K3eMnisipa KoToporo cosnajaeT ¢
MMEHEM COOTBETCTBYlOLEero aeicTeus, Hanpumep. ACTION 1.0.

Pa3paboTumk MoxeT BblbpaTb 60/iee MPOCTYH peasm3aunio, Kak nokasaHo Ha pucyHke 23 b). B atom
cnydyae, ecnu geicTBme 06bABMNEHO Kak COBOKYMHOCTb ONEpaTopoB MW CeTel, TO 3Ta COBOKYMHOCTb A0/K-
Ha UCMOJTHATLCS HEMpPEePbLIBHO, Noka Bbixod O dyHkymoHanbHoro 6110ka ACTION_ CONTROL nogaepxuBaet

3HavyeHne BOOL#1. B nto6om cnyyae paspaboTuvk onpegensieT, kKakoe n3 CBOWCTB Tabnuubl 60 noaaepxu-
BaeTcs.
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MpumeyaHne 1— Ycnosue Q=FALSE 06bI4HO UCMONb3yeTCs AENCTBUEM A/151 ONpesenieHns Toro, YTO OHO Bbl-
MOSHAETCA MOJTyYeHIEM KOHEYHOTO pe3y/ibTaTa BO BPeMsi ero TeKyLLein akTusaLmm.

MpumeyaHue 2 — 3HauveHre Q paBHo FALSE BO Bpemsi BbINOMHEHWSI AE/CTBUIA, BbI3BaHHbIX Knaccudmkarto-
pamu POwn P1.

MpumeyaHue 3 — 3HayeHne A paBHO TRUE TO/MbKO A/151 OQHOTO BbINOTHEHWSI AE/CTBUSA, BbI3BAHHOTO K1accu-
dhrkatopom P1 nnm PO. Ana Bcex Apyrux knaccudpmkatopos A fO/MKHO ObITb UCTUHHBIM 4719 OAHOIO AOMO/THUTESIHOTO
BbINO/IHEHWA Mocne 3aaHero dopoHTa Q.

MpumeyaHne 4 — [ocTyn K (PyHKLUMOHa/IbHOMY 3KBUBAUIEHTY BbIXOAOB Q Man A doyHKUMOHa/IbHOTO 6/10Ka
ACTION_CONTROL cHapyxv OTHOCUTESIbHO CBSA3aHHOrO AeiCTBUSA OnpeaesieTcs paspaboTyumkoMm;

b) Nlornyeckuin Bxoa B 6510k ACTION_CONTROL ans oeiicTeusi AO/IKEH ObITb 3asiB/IEH Kak CBA3aHHbIN
C waroMm unm ¢ 6710kOM AeNCTBUA, eC/IM COOTBETCTBYIOLMIA knaccudukaTop akeuBasieHTeH umeHn exoaa (N.
R. S. L. D. P, PO. P1. SD. DS wnu SL). CBA3b 3aABsSETCS, Kak akTUBHAs, eC/IN CBA3aHHbIN Lwar sBNsieTCs ak-
TUBHbIM. WX €C/MN BXO[, CBSI3aHHOr0o 6/10ka AeicTBNUA uMeeT 3HauyeHne BOOL1_#1. AKTUBHbIE CBSI3N AelCTBUSA
3KBUBANEHTHbI HAboPy aKTUBHbLIX CBA3EN BCeX BXOAOB C ero oyHKuyMoHanbHbiM 6110kom ACTION_CONTROL.

Nornuecknii Bxog B 6710k ACTION_CONTROL gomkeH nMeTb 3HavyeHne BOOL#1. ecnv OH MMeeT, no
MeHbLUEell Mepe, OAHY aKTUBHYH CBA3b, 1 3HaueHne BOOL#0 B NpOTMBHOM C/lyyae;

c) 3HauyeHnem Bxoga T B 6110k ACTION_CONTROL siBnsetcs fons NpoA0/HKMTENbHOCTU CBSA3aHHOIO
co BpemMeHeM knaccudukatopa (L. D. SD. DS wnu SL) akTMBHOW CBA3W. Ecnn Takasa CBSi3b He CyLUecTBYyeT,
3HayeHneM Bxoga T AOMKHO 6bIThb t#0S;

d) Ownbka BO3HMKAET, ECNN BbINOMHAETCA O4HO UK 6onee U3 crefyoLwWwmnx yCroBuii;

- 6onee ofHOI aKTUBHON CBA3M AelcTBUS umeeT kBanudvkaTop Bpemenu (L. D, SD. DS wnm SL);

- BXxog, SD B 610k ACTION_CONTROL umeeT 3HavyeHne BOOL#1. korga Bbixog Q1 ero 6noka SL_FF
nMeet 3HayeHme BOO1_#1;

- BX0g SL B 6110k ACTION_CONTROL umeeT 3HaueHne BOOL#1. korga Bbixog Q1 ero 6n1o0ka SD_FF
nmeet 3HaveHne BOOL#1,

e) He TpebyeTtca peanusauun cobctBeHHO 6510ka ACTION_CONTROL. a TpebyeTcs TO/bKO, YTOOBI
ynpaBneHve AeiicTBUAMY ObINI0 3KBUBAIEHTHO NPeALLEeCTBYOWMM NpaBuiaM. Kak nokasaHo Ha pucyHke 24.
HeobXoAMMO peann3oBbIBaTh TOMIbLKO Te YacTu ynpaBieHns AeicTBUEM, KOTOPble COOTBETCTBYIOT KOHKPETHO-
My gelicTBMI0. B yacTHoCTuW, cnefyeT OTMETUTb, Y4TO NpocToii dpyHkunm MOVE (:=) n doyHKummn noruveckoro OR
[0CTaTOYHO ANA yNpaBneHUs AeACTBUAMM /IOTMYECKO NEPEMEHHO, ecnn CBA3W Noc/eAHel UMET TOSIbKO
KnaccugmkaTopbl «N».

Ha pucyHkax 22 n 23 npusefeHa cBofka MHTepdelica napameTpoB v Teso hyHKLMOHaNIbLHOTO 6/10Kka
ACTION_CONTROL. Ha pucyHke 24 npviBefeH npumep ynpaB/ieHns feiicTBUEM.

| ACTION CONTROL | ACTION CONTROL
BOOL IN Ql— -BOOL BOOL IN — BOOL
BOOL------ |R A|— -BOOL BOOL------ IR
BOOL------ |S | BOOL------ IS
BOOL------ | L | BOOL------ IL
BOOL— -ID | BOOL-— ID
BOOL------ P | BOOL------ 1P
BOOL------ |P1 | BOOL------ Pl
BOOL------ | PO | BOOL PO
BOOL------ | SD | BOOL SD
BOOL— IDS | BOOL-— IDS
BOOL------ ISL | BOOL------ ISL
TIME ------ |T | TIME ------ IT

B —

a) C nornkoii «3asepwatwuero b) bes nornku «3asepwatujero
CKaHupoBaHuUun» CKaHI/IpOEaHI/IFl*

MpumeyaHue — JaHHble MHTepAIeliCbl HEBUAVMbI 4151 NO/L30BATES.

PucyHok 22 — dyHkumoHanbHbI 6510k ACTION_CONTROL — BHeLuHuiA nHTepdoeiic (cBoaka)
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IS Q|-
IRl |
—
1 L_?MR 01 1
+oo-— -+ 1 of-— -f
1 1 TON | 1
-A n fmr
7777777 1PT | +—
| TON |
UN Q-
SIPT
PTRIG +----
—————— +
| R_TRIG |
mlCLK Ql-
— UN Q - + ¢ e -+
— |PT | F oo . 1 >-1 1
@ e + | T TRIG | JRa—"
0 ———IC LK Ql — 1
| R TRIG | 1 1
< ICLK Q| 1
Fm—————— 4 ¥ e 1 1
1 F_TRIG | 1 1
1 )
B e + oo -+

a) Teno C NIorvKoi «3aBepLLAOLLEr0 CKaHMPOBaHMSI»

PucyHok 23 — Teno doyHkumoHanbHoro 6510ka ACTIONCONTROL
(0630p)
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[ — +
—0] & l—
13 [
>-1 |— | |
S_FF +eme
R— + [ — +
| RS |
mIS Q11
IR1 |
fo— -t - +
v 4 -
i L_TMR + Of 1
| TON | | .
E A
----- |PT 1 +— +
| TON |
UN Q]J-
PT
P_TRIG
| R_TRIG |
“ICLK Ql-
110 1 = = S ——— +  SD_TKR
e + Fommmeeee +
I RS | I TON |
SD- — IS Qil- mUN Q]
t— IRL | ulPT |
+emeee + DS_TKR  +---—-- + DS_FF
+ e + R — +
| TON | I RS |
DS- u|IN Ql- IS Q11
mlPT | +— IRl |
Fmmmmmeee + | + mmm———— +
+
SL_FF
*— - -+
I RS | +-----t
SL- mIS Q|- e m & |—
Rl 1 | SL TMR +- )] |
+ - + o + 1 + e +
I | TON | 1
#|IN_ Q|- —+
ul PT
S R + S—
| R_TRIG |
Pi- m CLK Ql-
[ S, + B +
| F_TRIG |
PO- -1 CLK Q_l_—
[ S —

b) Teno 6e3 normkn «3aBepLUatoLLIEr0 CKaHUPOBaHNS»

MpumMmeyaHue 1— SK3EeMNISAPbI TAKAX TUNOB (DYHKLMOHA/ILHOTO 6/10Ka He BUAVMbI 151 MOMb30BaTESS.
MpumeyaHue 2 — BHeLHWE UHTEPETICHI TaKUX TUMOB (PYHKLMOHASIBHOTO 6/10Ka NPUBELEHBI BhILLE.

PucyHok 23
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+ + + + + +

| S22 |- | N |HV_BREAKER [HV_BRKR_CLOSED |

@ ——————— + 4o - +— f +
| IS | STARTINDICATOR |
| + . +

| S23 |-—| SL | RUNOP_MONITOR |
Fomee + | t#Im| ~
| + +

+
| | D | STARTWAIT [
[ Ithls |
, + ~— J—
+ START_WAIT
[

+ + o+ + + +
| S24 || N | ADVANCE_STARTER |STARTER_ADVANCED |
. + + ¢
I I L | START MONITOR |
I 1t#30sl " I
| +
+ STARTER_ADVANCED
I
+ + + + + +
| S26 |-—-] N | RETRACT_STARTER |STARTERRETRACTED |
+ +  + + + +

+ STARTER RETRACTED

+ + + + +
| S$27 | ————|R | START_INDICATOR |
+ + + + +
| | R | RUNOP_MONITOR |
| + + +

a) Mpeacrasnenvie SFC

PucyHok 24 — YnpaBneHvie geiicteruem (npuvep)
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S22.X HVBREAKER
S24.X ADVANCE_STARTER
S26.X RETRACT STARTER
START_INDICATOR_S_FF

FR—— +

| RS 1
Y. D — [S30] [ — START_INDICATOR
S27 Kmmmmmmmmm e RI |

F— +

B -
I TON |
S23 X 1IN Q] START_WAIT
t#ls |PT |
B +
RUNUP_MONITOR_SL_FF
¢ +
| RS | +—+
S23.X----- IS Q11—+ | & |—RUNUP_MONITOR
S27.X - Rl | RUNUP_KONITOR_SIi_TMR +--0| |
+ e + | f R + | 4t
I | TON | |
e UN Q |- +
t*Im 1PT |
[EEE ¢
+-—-+
S24.X + | & | START_MON | TOR
| START_KONITOR L TMR  +--- 0] |
| [ Te——— + | +-—+
I | TON | |
Fommmme e UN Qliieiieeinne +
CI303 IPT |
[ +

b) PyHKLUMOHANBHBIN 3KBVBANEHT
MpumeyaHue — B gaHHOM NpumMepe He nokasaHa nosHas ceTb SFC 1 ee COOTBETCTBYHOLLME OOBSBEHNS.
PucyHok 24

[lBa BO3MOXHbIX CBOWCTBa ynpaBneHns AeiicTBMeM npueeaeHbl B Tabnuue 60.

Ta6nuua 60— CsoiicTBa ynpaBneHeM JeiCTBIEM

Homep OrvicaHvie Cebrka
1 C 3aBepLUaloLLMM CKaHNPOBaHNEM B COOTBETCTBMM C PUCYHKOM 22 @) 1 pUCyHKOM 23 &)
2 Be3s 3aBepLUatoLLEro CKaHMPOBaHWSl B COOTBETCTBUM C PUCYHKOM 22 b) 1 pucyHKOM 23 b)

[JaHHble CBOVICTBA SB/ISKOTCA B3aVMHO VCK/HOUAIOLLMMK, T. €. B 3aAaHHOI peanmsaumm SFC GyaeT nogaepku-
BaTbCA TOMbKO OfIHO U3 HUX.
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6.7.5 MNpaBuna asonwoynmn

HavyanbHasa cutyaums cetn SFC xapakTepusyeTcs HadasibHbIM LUaroM, KOTOpbIi HAXOANTCA B aKTVIBHOM
COCTOSIHUW MPY MHULManm3auuy nporpammsl Uan hyHKLMOHaNbHOTo 610Ka, cofepxallero ceTb.

3BOOLUM aKTUBHbIX COCTOSHUIA LIAroB O/MKHbI MPOUCXOANTL BAO/b HANPAaB/IEHHbIX CBA3EN, Koraa oHu
BbI3BaHbl OUYNCTKOM O4HOro MAu 60NbLIEr0 Yncna nepexomsos.

Mepexon pa3speLlleH, korga Bce npejlecTsyolue warn, NpucoeanHeHHble K COOTBETCTBYIOLLEMY CUM-
BOJTy Mepexofa HanpasfeHHbIMY CBA3AMM, ABAAIOTCA akTUBHbIMU. [epeceyeHne nepexoda NpoucxoauT, Kor-
[a nepexof paspeLleH 1 Korga CooTBETCTBYIOLLEE YCNI0BUE Nnepexosa ABNSAETCA UCTUHHLIM.

OuncTtka nepexofa Bbi3blBaeT feakTusaumio (M «cbpoc») BCeX HEMOCPeACTBEHHO MPeLLIecTBYOLLMX
LIaroB, COeMHEHHbIX C COOTBETCTBYIOLLMM CYMBOJIOM NEPEX0Aa HanpaB/ieHHbIMW CBA3SIMU, C NOcieayoLei
aKTuBauvei Bcex HeMmocpeACTBEHHO NOCeAyOLLMX LWaros.

N3meHeHne war/nepexof n nepexog/war Bceraa f0/MHKHO NOAAEPXKUBATLCA B COEUHEHNAX 31EMEHTOB
SFC, TO ecTb:

- [iBa lara HUKorga He [0/MKHbl ObITb CBA3aHbI HEMOCPeACTBEHHO: OHW BCerga A0/MKHbl pasfenaTbes
nepexoaom;

- [iBa nepexoja HUKOrAa He A0/KHbI OblTb CBA3aHbl HEMOCPEACTBEHHO, OHWN BCErAa A0/MKHbI pa3fensTb-
CA Lwarom.

Korga ounctka nepexoga MpuBOAWUT K akTUBaLMW HECKOJIbKMX LIaros OfHOBPEMEHHO, TO nocrefoBa-
TENbHOCTU, K KOTOPbIM MpUHaAIeXaT TakMe Laru, Has3blBalTcs napannefibHbiMu nocnefoBaTesibHOCTAMMU.
Mocne nx napannenbHOW akTuBauWu, 3BOJIOLMA TakMx MocnefoBaTeslbHOCTeN CTAHOBUTCA HEe3aBUCHMOINA.
YTobbl NOoAYEpPKHYTb OCOObLIN XapakTep TakuxX KOHCTPYKUWIA, AUBEPreHUns U KOHBEPreHuus napasinenibHbiX
nocnefoBaTesibHOCTE 0603HAYAETCA ABOHOW FTOPU30HTA/ILHON NNHUEN.

OwwnbKa BO3HVKHET, eC/IM UMeeTCst BO3MOXHOCTb TOr0, YTO HENPUOPUTETHLIE NEpexobl B pa3BeTB/IeHUN
BblOOpa, Kak nokasaHo B CBONCTBe 2a Tabnuupl 61, OAHOBPEMEHHO SABAAOTCA UCTUHHbIMU. onb3oBartesnb
MOXeT NPeAnpuHATL MePbl NPeA0CTOPOXHOCTU, YTOObI N36eXaTb 3TOl OWNGBKM, Kak NokasaHo B CBOCTBax 2b
n 2c Tabnuupl 61.

CVHTaKCHC N CeMaHTUKa paspeLleHHbIX KOMOVHaLuii Waros 1 nepexogos onpegenexbl B Tabnuue 61.

Bpems ouncTkm nepexofa TEOPETUHECKN MOXET CUNTATLCSA NPeHebpexunTenbHO MasibiM, HO OHO HUKOrAa
He 6yfeT paBHO Hyn. Ha npakTuke Bpems Oo4nCTkM 6yfeT 06ycnoBneHO peanusauueil nporpammypyemoro
KOHTponnepa. Mo ToW Xe npuynHe ANNTENbHOCTb aKTUBHOCTU Llara HWKOrAa He MOXEeT paccmaTpuBaTtbeCs
paBHOW Hys0.

Heckosibko nepexofiosB, KOTOPbIE MOTYT 6bITb OYULLLEHBI NMapasI/IeNIbHO, A0/MKHbI 0UMLLIATLCA Napasienb-
HO. B Mnpefenax BPeMEHHbIX OrpaHuuYeHunii peanunsaunnm KOHKPETHOro Nporpammmupyemoro KoHTponiepa u
orpaHvyeHuii No NpropuTeTy, ONpeaeneHHbIX B Tabnuue 61.

WcnbiTaHne ycnosusa (ycnoBuii) nepexofa NpeeMHrika akTUBHOrO Lwara He BbINOSHATLCA 40 Tex nop.
noka BANAHWA akTVBaLUy Lara He pacnpocTPaHATCA MO NPOrpaMMHOMY KOMMOHEHTY, B KOTOPO onucbiBaeTcs
Liar.

PucyHok 25 feMoHCTpupyeT NnpuMeHeHne faHHbIX npasu/l. Ha 3ToM pycyHKe akTUBHOE COCTOSHME Lwara
yKa3aHo MpuUCYTCTBMEM 3BE3[0UKN «*» B COOTBETCTBYHOLWEM 6/10ke. OTO NpYMeyaHne UCNosib3yeTcs TOMbKO
ANA WNNICTPaLun, 1 He ABNseTCs 06s3aTeslbHbIM CBOVCTBOM A3bIKa.

MpumeHeHne npasun, NpUBEAEHHLIX B 3TOM nofpasfene, He MOXeT NpefoTBpatuTb OPMYIMPOBKY
«Hebe3onacHbix» SFC. Takux Kak NpuBefeHHas Ha pucyHke 26 a), koTopas MOXeT NpPOoAeMOHCTPUpOBaTb
HEKOHTPONIMPYEeMOe pacnpocTpaHeHne mapkepos. AHa/IOTMYHO, NPUMEHEeHne 3TUX NPaBu He MOXeT NpeaoT-
BpatuTb hOPMYIMPOBKY «Hegocaraembix» SFCS, TakMx Kak npuBefeHHas Ha pucyHke 26 b). kotopas mMoxeTt
NposAB/IATL «3aMKHyTOe» nosefeHne. Cuctema nporpaMMmMpyemMoro KOHTposiiepa paccMaTpuBaeT Hannuune
TaKUX YCMOBUI Kak OLLUNGKY.

MakcumasnbHO AonycTMMas LUMpUHa KOHCTPYKUMIA «AUBEPreHunm» U «KOHBepreHuumu» B Tabnuue 61
onpegenseTcs paspaboTyrKom.
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Tabnuua 61 — SonoLys nocnegosarenib-HoCTU (rpadimyeckas hopma)

Homep OnucaHue O6bAcHeHUE Mpumep
1 Mpoctas nocnefosa-  VI3MeHeHWe wwar — nepexoq, no- |
TE€NbHOCTb BTOpPAETCA nocnenosaresibHoO [ R +
I S3 1
+ - +
|
+ C
|
+ - +
| 4 |
+omeeee +

3BonoumMs oT wWara S3 K wary S4 npoucxo-
[OUT. €CNN 1 TOMBKO eC/N War S3 HaxoauTes B
aKTVBHOM COCTOSIHUM, @ YC/IoBKE nepexopa

paBHo TRUE
2a [nsepreHums no- Bbibop Mexay HecKosIbKMMU Mo- I
CNeaoBaTte/lbHOCTU € C/iefoBaTe/IbHOCTAMM - NpeacTas- P S— +
MpYOpUTETOM  CfIEBa  JIEH KaK HECKO/IbKO - CUMBOIOB | S5 |
Hanpaso nepexoga nof rOpU3OHTa/TLHOM *-— +
NVHVEN, NOCKOMbKY UMELOTCS pas- |
JNYHble BO3MOXHbIE 3BOJIHOLMN.
3Be304ka 0603Ha4aeT npropuTeT 1 1
OLIEHOK Nepexoja criesa Hanpaso * e + f
1 1
[ Jn— + - *
156 | 188 |
R — + [ e— +
1 1

3Bo/oLMs npoucxoaut ot S5 k S6. ecrm S5
aKTUBEH, a YC/ioBME Mepexoja «e» paBHO
TRUE (He3aBMCMMO OT 3HayeHust «1»). wim
ot S5 10 S8. Tonbko ec/ S5 akTvBeH, 1 1b»
pasHo TRUE, a «B» paBHO FALSE

2b [uBepreHuus nocne- 3Be3fouka «*». 3a KOTOpOW cre-

[0BaTeNIbHOCTU C Hy-  [ylOT HyMepoBaHHble BETBY, yKa- *1 i
MepOoBaHHbIMM  BET-  3blBaeT Ha Onpesesisiembiii nosib- | S5 1
BAMMN 30BatesieM  NPUOPUTET  OLLEHKU Y, SN
nepexofa, npuyem BeTBb C Hau- 1
MEHbLUMM HOMEPOM UMeeT Hau- Fommmme ¥ oo +-, ..
BbICLLMIA NpyopuTET 12 |1
* e + f
1
f — * [ — 4
1S6 | | S8 1
4 ¢ feememe -
1 1

JBostoums nporcxoaut ot S5 Kk S8. ecrin S5
aKkTueeH, a ycnosve nepexofa «l» pasHO
TRUE (He3aBMCMMO OT 3HAYeHUs «e»), Wn
or S5 k S6. ToNbKo ec/im S5 aKTVBEH U eex»
pasHo TRUE, a «b pasHO FALSE

160



MpogomkeHne Tabnumubl 61

Homep Oonucauue

2c [JvBepreHums nocne-
[oBaTenibHOCTM €O
B3aWMHbIM  UCK/IHOUe-

HVem
KoHBepreHums  no-
CneaoBate/ibHOCTU

4a MapannencHas au-
BepreHums nocne
O[IMHOYHOrO  Mepexo-

aa

O6bAcHeHNe

MpucoeayHeHne («+») BETBU yKa-
3blBAET. 4TO MoOsb3oBaTelb Oy-
[eT rapaHTypoBaTb, YTO YC/OBUA
repexofa ABMAITCA B3aMMHO UC-
KoYaoLLMM

3aBeplueHne Bbl6opa nocneso-
BaTe/IbHOCTV MPEACTaB/IEHO  Kak
HECKO/IbKO CUMMBOJIOB  Mepexoaa
Hafl rOpVU30HTasIbHON NIMHKEN, Mo-
CKOJbKY 3A€Cb MMEIOTCA NyTU Bbl-
6opa. KoTopble A0/MKHbI ObITb 3a-
BepLUEHbI

[BOIMHO rOPU3OHTANILHON NIMHWN
CYHXPOHM3aLMN  MOXET npeptue-
CTBOBAaTb YC/IOB/E  OAWHOYHOTO
nepexoga

FOCT P M3K 61131-3—2016

Mpumep

SBostoupa npoucxoaut ot S5 K S6. ecrin S5
aKT1BeH, a ycnosue nepexoga — 310 TRUE,
wm ot S5 K S8. Tonbko ecnn S5 akTUBeH, U
«e» paBHO FALSE, a «f» pasHo TRUE

R + —
187 | 199 1
1 1
¥ h v
1 1
[FRE— +--

I
S — +
I s10 |
+oe f

3Bonouua nponexogut ot S7 k S10. ecrm
S7 aKTviBeH, a ycnosue nepexofa «b» pasHo
TRUE, ww ot S9 k S10. ecnn S9 — aKTuBeH,
a «» pasHo TRUE

[ — +
I s11 |
+ et
|
+ b
I
»e-+-
I |
+ - mmeee + B +
I S12 | I S14 |
[ e —— + [ e — +

3sonouma npoucxogut ot S11 k S12. Si4.
ec/m S11 akTuBEH, a ycnoBue nepexoia «b».
CBfI3aHHOE C O0OblYHbIM MEPEXOAOM, PaBHO
TRUE

Mocne napannensHolt aktneaumy S12. S14 u
T. [l 9BOOLMSA KaDKAOV NociefoBaTeslbHoCTH
NPOAO/HKAETCS HE3aBNCUMO
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MpogomkeHne Tabnumubl 61
Homep OnucaHue

4b MapannensHas  au-
BepreHums rocne
KOHBEPCUM

4c MapannensHas KoH-
BepreHumns nepes, oa-
HUM Mepexosom

162

O6bacHeHne

[BOIHOI TOPU3OHTA/ILHON MUHWK
CVHXPOHV3aLWV  T/IOKET Mpeptue-
CTBOBaTb KOHBEpPreHUmMsl Bblibopa
noceaoBaTeslbHOCTM

3a [ABOMHbIMM JIMHUSIMK  Mapan-
NenbHON  KOHBEPreHUM — MOXET
CNlefoBaTh OAMHOYHBIN Nepexos

Mpumep

|
e +
S2 | 1 S5 |
p— +

|
T2 + T6

JBO/IOLMS MPOUCXOAUT K Wwaram S3. 6 n S7.
ecnu S2 aktveeH, a nepexof T2 paseH TRUE
wn S5 akTuBeH, a nepexog T6 paseH TRUE

--------- * R
S13 | | S15 |
......... + o
| I
f=s=s=—F====s<fa=- - -
+ d
S16

3Bonoums npounexogut ot S13. S15.... K S16
TOMbKO B Cyyae, ecnv Bce MpvBeAeHHbIe
BbiLLE Lark, NPUCOeAVHEHHbIE K BOVHON ro-
PU3OHTa/TbHO /IMHUKM, aKTVBHbI, @ YC/oBUe
nepexoga «(!#, cBsi3aHHOE C O6LLYM Mepexo-
nom pasHo TRUE



MpogomkeHne Tabnumubl 61

Homep

AL

OnucaHue

MapannensHas KoH-
BEpreHLums nepep Bbi-
6opom  nocneposa-
TENLHOCTU

O6bAcHeHNe

3a [ABOMHBLIMW JIMHUSMK  Napas-
NeNbHON  KOHBEPreHUM  MOXET
cnefoBath AvBEpreHumust Bbibopa
rnocnefj0BaTe/IbHOCTH

FOCT P M3K 61131-3—2016

Mpumep

| | |
E i o Y [ — + + mmmeem +
| B | 184 | 183 I
T———— .o XaaaBX

1 1 1

+=-===l=z==4+=======+

4 mmmmmmmmnnmmmeen R _ o+

+ T2 + T5 + T6

1 1 1

XBWHHX }

1 6 1 1 sS7 1 1
X.— X X ----X 1

1 1 1

+ T4 + T7 1

[ E—

1
[ +
| s8 |

|

+ Ta

3sonouma  npoucxogut oT S5, S4 n S3 K
ofHoMy U3 waroB S6. S7 wim S8. Tonbko B
crnyyae, ecnv Bce NpUBEAEHHbIE BbILLE Lary,
NpUCOeAVHEHHbIE K |BOHOI rOPU30HTasIbHOM
JIMHUKM, aKTUBHbI, & ycnosue nepexoga T2. TS
ww T6 paBHo TRUE, cOOTBETCTBEHHO
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MpogomkeHne Tabnumubl 61

Howmep OnucaHune O6bsicHEHNE Mpumep
5a. b.c lponyck nocneposa-  «[ponyck nocneaoBatesibHo-
TesTbHOCTU CTV» — 3TO 0CO6bIA Crlyyali Bbl- I
Gopa MOCNeA0BATENLHOCTY, S +
(CBOVACTBO 2). B KOTOPOVE OAHA WM I S30 |
60/ee BeTBell He comepxar Lia- F o +
roB. CeoiictBa 5a. 5b 1 5¢ coot- |
BETCTBYIOT ONUMAM, 3aAaHHbIM B R Foommmnee- +
cBolicTBax 2a. 2bnpeacTasneHust I I
3afaHHbIM cBolicTBaMU 2a. 2b un + a + d
2c. COOTBETCTBEHHO | |
[ —— + |
I S31 1 |
E — + |
| 1
+ b |
| |
e + |
| S32 | |
[ —— + |
| |
+ C |
| |
+emmeenn +enmenne +
|
R e—— +
I S33 |
P — +

(nokazaHo CBOWCTBO 5a)

3sonouua npomucxogut ot S30 k S33. ecnm
«@» paBHo FALSE, a «d» — ato TRUE, paBHO
TRUE, TO ecTb nocnegosartesisHocTb (S31.
S32) 6yaeT nponyLueHa
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OkoHyaHve Tabmupl 61

Homep

6a b.c

7

OnuncaHue

Linkn Mocnenosa-
TernbHocru

CTpenkn Hanpasus-
HVSA

Ob6bsAcHeHue

«Lykn nocnepoBaTenbHOCTU» —
3TO 0CO6bI Crlyyail Bbibopa no-
cnepoBateslbHOCTU (CBOWCTBO 2).
B KOTOpPO ogHa wm 6Gosbluee
uncno BeTBeli BO3BpaLIAeTCs K
npegLecTsytoliemy Lary. Csoii-
ctBa 6a. 6b 1 6¢ oTHOCATCSA K ON-
UMSM MpeacTasneHus, 3afaHHbIM
B CBOICTBax 2a, 2b 1 2C COOTBET-
CTBEHHO

Ecnn ato Heobxogumo Ans sc-
HOCTW, CUMBOJ «<» Habopa CUM-
BOSIOB, onpeaenexHHoro B 6.1.1.
MOXET MCMO/b30BaTLCS A1 TOrO.
yTOObl YyKasblBaTb JIOTOK Yynpas-
NEHVsI cnpasa Haeeo, a CYMBOJI
«>», YTOObI NpeAcTaBNATb MOTOK
yMpaB/ieHus crieBa Hanpaso

EC/in 1CMofib3yeTcs iaHHOE CBOIt-
CTBO, COOTBETCTBYIOLLMV CHUMBOI
[O/HKEH BbITb PACTIONOXEH MEXMY
[IBYMA CYMBO/IaMU <. TO €CTb B
MoC/ie10BaTe/NbHOCT  CUMBOJIOB
s> WIIN < KBK MOKA3AHO B
COOTBETCTBYIOLLEM NPUMEpPe

FOCT P M3K 61131-3—2016

Mpumep
{
1 S30 |
4---—+
1
+ a
1
’ ______
I 1
1
1S31 | 1
0----%----+ %
* s 1
1 1
O + 1
1 S32 | 1
- 1
! 1
—_— .
! ot
+ C 4 d 1
t ot
N + At
1S33 |
1

(nokasaHo cBoIiCTBO 6a)

3BoMoUMA npoucxogut ot S32 k S31. ecrm
«c» paBHO FALSE, a «d» pasBHo TRUE.
T. €. nocnefoBarenbHOCTL (S31. S32) gomkHa
6bITb MOBTOpPEHA

I s30 i
[ Te— +
iy
b
1
4--_
1 1
he 1
1 S31 1
1
1 1
+ b 1
1 1
- 1
1S32 | 1
- 1
! !
r 17
+ C +d |
1 r !
¢ 4 4->-4
1S33 1
*
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a) Mepexop He paspelueH (Q. NpyvedaHve 2)

1
1STEP10,
1o 1

1

N

1
ISTEP111
1 1

1

ISTEP9 ISTEP13) ISTEP22]
! N TS
1 1 1
1
+ X
1

| |
+ + 4+ +
ISTEP151 ISTEP161
1 11 1
I 1
1 n 1
X T oo~ T
1 STEP9, ISTEP13, ISTEP22,
1o 11 * 1 1 = 1
Tewnm U *
1 1 1
1
T X
1
1 1
X _ X

b) Mepexoa paspeLueH, Ho He ountleH (X = 0)
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+ + + + + +
ISTEP10]| ISTEP9lI ISTEP13| iSTEP22I
| | | (I [ I
EE— + + ¢ ¢ + — 4
| 1 1 _ |
+ X
| |
+ X
ISTEP111 |
| * | KLE» + «— F+—slHT X
e + | |
I + + o+ +
|STEP15] |STEP16|
| * | | * |
+ + o+ +

c) Mepexop ounweH (X = 1)

PucyHok 25 — 3ontouyst SFC (npasuna), et 1

MpumeyaHue 1— HapaHHOM pUCYHKE aKTVBHOE COCTOSIHME Luara 0603Ha4YeHOo 3BE304KON «*» B COOTBETCTBY-
toLlem 6710ke. [laHHOe MpuMeYaHne 1CMosb3yeTcs TOMbKO 4151 WISIKOCTPaUMn 1 He SIBISIETCS 063aTesIbHbIM CBOCTBOM

A3blka.
MpumeyaHne 2— B cnyyae a) 3HaUEHVE TIOTMUECKON NepemMeHHol X MOXeET 6bITb kak TRUE, Tak n FALSE.

PuicyHok 25
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+=====+
11 A a1
1
-+t
1
1 1
4= - Xaaaaa
1 B 1 1 C 1
T
] 1
1 a
. -
1
a 1 ]
1 a 1
1 + t2 + t3
1 1 1
1 e - - XaaaX
1 1o 1 1 e 1
. paaax XaaaX
' 1 1
W w W 1
] ]
1 1
+ t4 +~ 15
1 1
Xa_ax Xaaax
LI =S | lc
Xaaax Xagax
1 1
+ t6 -~ 17
1 1

a) OwnbKa SFC: «Hebe3onacHas)» SFC

PucyHok 26 — Owwmbkmn SFC (nprmep)
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+ e +
|
+=====+
A ||
|
+ tl
|
| |
e + S T—
1 B | I C
+———+ + -
|
*
|
+ t2 + t3
I I
+ - + + - +
| D | IE |
+ - + + - +
| |
==+ ==='
| |
+ t4 + t5
|
+-- + + - +
I F I I G |
+ - + + - +
|
o=+ ===
|
+ 16
|
+

b) Owwmbka SFC: «HepgocTmwknmas SFC»

PuvicyHok 26

6.8 n1eMeHTbl KOHUrypauum

6.8.1 O6WMe NooXeHUs

KoHcpurypauusi coctouT M3 pecypcos, 3afad (koTopble onpeenieHbl BHYTPU PecypcoB), rnob6anbHbIX
nepeMeHHbIX, NyTei focTyna U cneuuuyHbIX VHULManm3auunii aksemnnapa. Kaxabli 13 aTux anemMeHToB
noapo6Ho onpegeneH B nogpasgene 6.8.

Mpadhmueckuii npumep NPOCTOi KOHMUTypaLuuy NpuBeseH Ha pucyHke 27. CkeneTHble onucaHus Ans co-
OTBETCTBYHOLLMX PYHKLMOHANbHbIX 610KOB 1 NporpamMm npueefeHbl Ha pucyHke 27 b). O6bsiBNneHne npumepa
Ha pUCYHKe 27 npvBefeHo Ha pucyHKe 28.
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PECYPC CTAHLIA 1

|BAKER| |S1_COUNT| |ABLE| | CHARLIE

a) Mpachnueckoe npeacrasneHve

FUNCTION_BLOCKA
VAR_OUTPUT
y1: UINT:
y2: BYTE:
END_VAR
END_FUNCTION_BLOCK

FUNCTION_BLOCK C
VAROUTPUT
cl: BOOL;
END_VAR
VAR
C2AT %Q': BYTE;
C3: INT:
END_VAR
END FUNCTION BLOCK

KOHOUMYPALIA AHEVKA 1

PECYPC CTAHLWA 2

DOG| |[GAMMA| |ALPHA|

| OMEGAI

FUNCTIONBLOCK B
VAR_INPUT
bl: UINT;
b2: BYTE:
END_VAR
END_FUNCTION_BLOCK

FUNCTION_BLOCK D
VAR_INPUT
d1: BOOL:
END.VAR
VAR_OUTPUT
y2: INT;
END_VAR
END FUNCTION_BLOCK

PucyHok 27 — KoHdomrypaums (npumep), imcT 1
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PROGRAM F
VARJINPUT
x1: BOOL;
x2; UINT;
END_VAR
VAR_OUTPUT
yl: BYTE.
END_VAR
VAR
COUNT; INT;
TIMEL: TON,;
END_VAR
END_PROGRAM
PROGRAM G
VAR_OUTPUT
outl; UINT;
END_VAR
VAR_EXTERNAL
z1: BYTE;
END_VAR
VAR
FB1: A
FB2: B;
END_VAR
FBL(...);
outl;= FB1.y1;
z1:= FBly2;
FB2(bl:= FBl.yl. b2:= FBLl.y2);
END_PROGRAM

PROGRAM H
VAR_OUTPUT
HOUT1: INT;
END_VAR
VAR
FB1: C;
FB2; D;
END_VAR
FB1(...);
b2(...);
HOUT1:= FB2.y2,
END_PROGRAM

b) O6bsIBNEHUS CKeNeTHOro PyHKLMOHaNLHOro 6/10ka 1 NporpamMmmbl

PuvcyHok 27, nuct 2

B Tabnumue 62 nepeuncrieHbl CBOWCTBA A3blka A5 06bABNEHNSA KOHUIypaunidi, pecypcos, rnobasnbHbixX
nepeMeHHbIX, NyTeli 4ocTyna u cneuntnyecknux nHuLmanmsaunii aksemMnaspa.
- 3agaun
PucyHok 27 npepctaBnsieT npumepbl CBOWCTB TASK, COOTBETCTBYIOLMX KOHMMUrypauun aksemnnsapa,
NpUBELEHHOM Ha pUCYHKe 27 a) 1 NOAAEPXKMBAIOLLMX ONUCAHUSA, NMPUBELEHHbIE HA pUCYHKe 27 b).
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- Pecypcsbl

Knaccudpmkatop ON B koHCTpyKumn RESOURCE...ON.,.END_RESOURCE wucnonb3yeTtcs, 4Tobbl yka-
3aTb TUN «yHKUMM 06paboTkM uHdopMauumn» 1 ee PyHKUNUA «uHTepdielica YenoBek-MallHa» U «UHTep-
theiica gatumka n nNpuBoda», Ha OCHOBE KOTOPbIX peasim3yeTcs pecypc W ero CBsizaHHble NporpaMmbl U 3a-
Jaun. PaspaboTumk obecneyvBaeT 6U6IMOTEKY PeCypcoB TakMX 3/1EMEHTOB, Kak noka3aHHble Ha pucyHke 3.
C kaxbIM 3/1eMeHTOM 3TOW 6MbamoTekn ceA3aH naeHTUdrKaTop (MMa Tvna pecypca) A8 UCMOb30BaHUS B
06bABIEHNN pecypca.

MpumeuyaHue 1— KoHcTpykumss RESOURCE...ON...END_RESOURCE B koHMrypauum ¢ 04HUM pecypcom
He TpebyeTcs.

- Fno6asnbHble MOPOMEHHBIO

O6nacTb gelictBus cekumn VAR_GLOBAL orpaHvnumBaeTcsa KoHdurypaumeii unm pecypcom, B KOTOPOM
OHa onucaHa, 3a UCKMIYEHNEM TOro, YTO NyTb AOCTYNa MOXET 6bITb 06bSABMEH ANA IN06aNbHON NepeMeHHo
B pecypce c ncnonb3osaHnem ceolictsa 10d n3 Tabnuubl 62.

- MyTtn goctyna

KoHcTpykunsa VAR_ACCESS...END_VAR npegocTtaBnseT cpeicTsa 3aaHna UMeH nepeMeHHbIX, KOTo-
pble MOXHO MCMOJb30BaTh A1 AUCTAHLMOHHOIO A0CTyNa HEKOTOPbLIMU CepBucamun CBA3u, onpeaensieMbiMm B
M3K 61131-5. MyTb fOCTYyNa CBA3bIBAET KaX/A0€ Takoe UMSI NepeMEHHOI ¢ rn06asibHO NepeMeHHO, NpsMo
npefcTaB/IeHHOM NepeMeHHOl 1Ny 6o BXOAHOW, BbIXOAHOW WM BHYTPEHHER nepeMeHHOol nporpammbl
Uy OYHKLMOHaIbHOTO 6/10Ka.

CB#3b J0/IXHA CONPOBOXAATLCA ONpeAesieHMeM UMeHV NEPEMEHHOI C NOSTHON nepapxmyeckoii KoHkaTe-
Hauuein MeH 3K3eMnAspa, HaumHas ¢ MMeHn pecypca (ecnv nMmeeTcs), 3a KOTOPbIM CriedyeT UMsa ak3emnaspa
nporpammsbl (ecnv umeeTcs), 3a KOTOpbIM criegyeT uMs (MMeHa) ak3emnaspa (3k3eMnisapoB) PyHKLMOHAsb-
Horo 610ka (ecnm umeoTcst). IMa nepemMeHHO CBs3bIBAETCS B KOHLLE Lienoykn. Bce nmeHa B KOHkaTeHauum
[OMXKHBI BbITb pasfenieHbl Toukamu. Ecnm Takas nepemMeHHas — 370 MHOrO3/IeMeHTHasA nepemeHHas (CTpyk-
Typa win maccus), TO NyTb AOCTYNa Takke MOXeT ObITb 3afaH 419 3/IeMeHTa NnepeMeHHOiA.

He f0/MKHO 6bITb BO3MOXHO ONpeAenunTb NyTn ocTyna K nepeMeHHbIM, 06bsABEHHbIM B cekumnsax VAR_
TEMP. VAR_EXTERNAL nnn VAR_IN_OUT.

HanpasneHue nytn goctyna 3apgaetcsa kak READ_WRITE wnn READ_ONLY, yka3biBasi, 4TO CEPBUCHI
CBAI3W MOTYT Kak CUMTbIBaTb, Tak N U3MEHATb 3HAYEHME NEepPeMEHHON B MepBOM cfyyae, Uan TONbKO CYUTbI-
BaTb, HO He M3MEHATb 3Ha4YeHMe BO BTOPOM ciy4vae. Ecnu HanpasrieHne He 3afaHo, TO HanpasieHue no
ymonyaHuio — READ_ONLY.

[ocTyn K nepemeHHbIM, 06bsABNeHHbIM kak CONSTANT, 1 k BXogam (hyHKLMOHaNLHOTo 6/10Ka, KoTopble
BHeLUHe coeAuHeHbl ¢ Apyrumun nepemeHHbimm. — READ_ONLY.

MpumeuvaHne 2 — SdpdekT vcnonb3osaHus goctyna READ_WRITE gns BbIXOAHbLIX NepPeMeHHbIX yHKLMO-
Hau1bHOrO 6/10Ka OrnpeaensaeTca paspaboTUNKOM.

- KoHdurypauumn

KoHcTpykumss VAR_CONFIG...END_VAR npegocTtaBnseT cpegctsa ANs nNpucBavBaHUS KOHKPETHbIX
pacnonoXeHui, 3aBUCALLNX OT IK3EMNAAPA, CUMBOIMYECKN NPeACTaB/IeHHbIM NePeMEHHbIM, KOTOPble Ha3Ha-
YeHbl 419 COOTBETCTBYIOLLEl LieNn, C UCNO/b30BaHNEM OTMETKM 3BE3A0UKN «*». NN YTOObI NPUCBanUBaHNS Ha-
YasbHbIX 3HAYeHWi, cneunduyecknx AN sK3eMnaapa, CUMBOIMYECKN NPefCcTaBNeHHbIM NepeMeHHbIM, Un
1 ANA TOro W Ans 4pyroro.

MpucsansaHne [OMKHO COMPOBOXAATLCA ONpefeneHnemM MMeHn obbekTa A9 PacrnonoXeHUs U UHU-
Luanusaunm ¢ nosIHol nepapxmyeckoin KOHKaTeHauven MeH aK3eMnIAPoB, HauMHasa C UMeHU pecypca (ecnu
umeeTcsl), 3a KOTOpbIM crlefyeT MMa 3K3emnaspa nporpaMmbl (€C/iM MMeeTcs), 3a KOTOpbIM cnefyeT ums
(nmeHa) ak3emnnsapa (3k3eMnnspoB) hyHKLUMOHaNLHOro 6/10ka (ecnv nmeeTcs). VIMsi nepeMeHHon ans pac-
MOMNOXEHNSA AN MHULMAM3aunm NpucoeamnHAeTCa B KOHLe LLenoykn, 3a KOTOPON cnedyeT MMSA KOMMOHeHTa
CTPYKTYpbI (€C/iM nepemMeHHas CTPYKTypupoBaHa). Bce mmeHa B KOHkaTeHauuu AO/MKHbl ObiTb pasgeneHbl
TouYkamu. lMpucsaviBaHWe PacrosioXeHa WA npucBamBaHMe Haya/lbHOro 3HayeHus cnepyloT CUHTaKcucy u
CceMaHTuKe.

Cneuudpmyeckme NS 3K3EMNAAPa HadvalbHble 3HAYeHWs, npefocTaBnseMble KOHCTpykuven VAR_
CONFIG...END_VAR. Bcerga umeroT npuoputeT Hag cneymduyeckumMmmn 4aa Tuna HavyasibHbIMU 3HAYEHUSAMMN.
Henb3a onpefenats cneuymduyeckme AN ak3emMnasapa nHuuuanmsaunm gnis nepeMeHHbiX, Kotopble onpeje-
neHbl B 06baBneHnax VAR_TEMP, VAR_EXTERNAL. VAR CONSTANT wnan VAR_IN_OUT.
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Tabnuua 62 — KoHchurypaumsa n o6basneHre pecypca

Hovep

1
2
3
4
5a
5b
6a
6b
6c
7
8a
8b
9a
9%b
10a
10b

10d
10e
10f
ton
10h
10i
1la

11b
12a
12b
13a
13p

Onvcanvie
CONFIGURATION..,END_CONFIGURATION
VAR_GLOBAL...END_VAR BHyTpy CONFIGURATION
RESOURCE...ON...END_RESOURCE
VAR_GLOBAL...END_VAR BHyTpr RESOURCE
Mepuognueckan TASK
Henepuogunyeckas TASK
WITH gns PROGRAM co cBsizaHHbIMU 3aa4amn TASK
WITH gns FUNCTION_BLOCK co cBa3aHHbIMK 3aaa4amn TASK
PROGRAM 6e3 cBsA3aHHbIX 3ada4 TASK
MpsiMo npeacTaeneHHble nepemerHble B VAR_GLOBAL
CoeanHeHve NpsAMO NpeacTaBeHHbIX NepemMeHHbIX co Bxogamn PROGRAM
CoepaunHeHvie nepemeHHbIX GLOBAL co Bxogamm PROGRAM
CoepyHeHve Bbixogos PROGRAM c npsMO npeacTas/ieHHbIMA NepeMeHHbIMU
CoepuHenve BbixogoB PROGRAM c nepemMeHHbIMM GLOBAL
VAR_ACCESS...END_VAR
IMyTv gocTyna K NpsiMo NpeAcTas/IEHHbIM NepemMeHHbIM
My gocTyna K Bxogam PROGRAM
Mytv goctyna K nepemeHHsIM GLOBAL B RESOURCES
My gocTyna K nepemeHHbiM GLOBAL B CONFIGURATIONS
Mytv gocTyna Kk Bbixogam PROGRAM
Myt gocTyna K BHyTpPeHHUM rnepemeHHbIM PROGRAM
MMyTv gocTyna K Bxofam (oyHKLMOHaIbHOO 6/10Ka
IMyTv gocTyna K BbixoAam yHKLMOHaIbHOTO 6/10ka
VAR_CONFIG...END_VAR K nepemeHHbIM

[JlaHHOB CBOIACTBO NOAAEPKVBAETCA, €C/IM NOALEPKMBAETCS CBOVWCTBO «4aCTUYHOE OMpesesieHne» C CYMBO-
JIoM «*» B Tabnuue 16

VAR_CONFIG...END_VAR A/191 KOMMNOHEHT CTPYKTYp
VAR GLOBAL CONSTANT B RESOURCE
VAR_GLOBAL CONSTANT B CONFIGURATION
VAR EXTERNAL B RESOURCE

VAR_EXTERNAL CONSTANT B RESOURCE

Ha cnepyollemM pucyHke NpueefeHo 06bABeHMe NpuMepa Ha pucyHke 27.
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1CMoMb3yeT CBOWCTBO
Kog, nporpammb! Y

Tabmupl 62
CONFIGURATION CELL_1 1
VARJ3LOBAL w: UINT; END.VAR 2
RESOURCE STATION_1 ON PROCESSOR_TYPE_1 3
VAR_GLOBAL zI: BYTE; END_VAR 4 4
TASK SLOW_1(INTERVAL;3 t#20ms. PRIORITY:= 2); 5a
TASK FAST_1(INTERVALS t#10ms, PRIORITY:= 1); 5a
PROGRAM P1 WITH SLOW J: 6a
F(x1;= %IX1.1); 8a
PROGRAM P2; G(OUT1 =>w. 9b
FB1 WITH SLOW_1. 6b
FB2 WITH FAST_1); 6b

END_RESOURCE 3
RESOURCE STAT10N_2 ON PROCESSOR_TYPE_2 3
VAR_GLOBAL z2; BOOL; 4
AT %QWS5; INT; 7

4

END_VAR
TASK PER_2(INTERVAL:= t#50ms. PRIORITY;= 2); 5a
TASK INT_2(SINGLE;= z2. PRIORITY;= 1); 5b
PROGRAM P1 WITH PER_2: 6a
F(x1:= z2. x2;= w); 8b
PROGRAM P4 WITH INT_2: 6a
H(HOUT1 => %QWS5. 9a
FB1 WITH PER_2>; 6b
END_RESOURCE 3

PucyHok 28 — Onucarne CONFIGURATION n RESOURCE (nipumep), sivct 1

VAR_ACCESS 10a
ABLE : STATION_1.%IX1.1 : BOOL READ_ONLY; 10b
BAKER ; STATION_1.P1.x2 ; UINT READ_WRITE; 10c
CHARLIE : STATION_1.z1 : BYTE. 10d
DOG ; w ; UINT READ_ONLY; 10e
ALPHA ; STATION_2.PLy1 : BYTE READ_ONLY; 10f
BETA; STATION_2.P4.HOUT1 : INT READ_ONLY: lof
GAMMA ; STATION_2.z2 : BOOL READ_WRITE; 10d
S1_COUNT : STATION_1.P1.COUNT ; INT; 10g
THETA: STATION_2.P4.FB2.d1 ; BOOL READ_WRITE; 10h
ZETA ; STATION_2.P4.FB1.c1 ; BOOL READ_ONLY:; Oi
OMEGA; STATION_2.P4.FB1.C3 ; INT READ_WRITE; 10k

END_VAR 10a

VAR_CONFIG il

STATION_1.P1 .COUNT; INT:= 1;
STATION_2.P1 .COUNT; INT:= 100;
STATION_1 ,PLTIMEL: TON:= (PT:= T#2.55);
STATION_2.P1 .TIMEL: TON;= (PT;= T#4.55);
STATION_2.P4.FB1.C2 AT %QB25: BYTE;
END_VAR
END_CONFIGURATION 1
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MpumeyaHue 1— padiueckoe 1 NosyrpacoMuecxoB NpeacTaB/eHne TakixX CBOVCTB 40MyCKaeTcsl, HO He BXO-
VT B 3a7a4y HacCTOSILLETO CTaHaapTa.

MpumeyaHue 2— Ownbka, eCM TUN JaHHbIX, 06BABNEHHLI B onepaTope VAR_ACCESS o1/imyaeTcs oT Tuna
[JaHHbIX, 06BABMNEHHOTO A1 MEPEMEHHON B APYroM MecTe, Hanpumep, ecnm nepemeHHas BAKER o6bsiBneHa kak WORD
B NPUBELEHHBIX BblLLE NpUMeEpax.

PuvicyHok 28. et 2

6.8.2 3agauun

Lns ueneii HacTosLero cTaHAapTa 3ajaya onpefenseTca Kak 3/1eMeHT yrnpaBieHUs BbINMOSIHEHWEM, KO-
TOpPbIV CNOCO6EH BbI3bIBATb, Kak HA NEPUOAMYECKO OCHOBE, Tak 1 Npu NOsSiIBNEHUN nepegHero hpoHTa 3agaH-
HOI NOrNYecKoi NnepeMeHHoM, BbiNOoSIHEHNE Habopa NPorpaMMHbIX KOMMNOHEHTOB, KOTOPblE MOryT BK/IOYaTb
nporpamMmsbl U PyHKLMOHabHbIE G610KM, 3K3EMMAAPbLI KOTOPbLIX 3a4aHbl B 06BABAEHUM NPOrpaMm.

MakcrMmanbHoe Yucno 3agay Ha pecype 1 [oNyCTUMbIN MHTepBan Mexay 3afadamMu onpegenstoTcs pas-
paboTunkom.

3agaun 1 nx cBs3b C NPOrpamMMHbIMU KOMMOHEHTAMMW MOXET 6bITb NpefcTaBieHa rpadnuyueckn uam Tek-
CTya/lbHO C Ucnonb3oBaHneM KOHCTpykumm WITH kak nokasaHo B Tabnuue 63. B BUAe 4acTu pecypcoB BHYTpY
KOHdUrypaumin. 3aava HesIBHO pa3peluaeTcs uan 610K1pyeTcs CBA3aHHbIM C Hell pecypcoM B COOTBETCTBUM
C MexaHu3Mamu. YnpasneHue nporpammHbIMU KOMNOHEHTaMM NPy pa3peLleHHbIX 3ajadax nogunHaeTcs cne-
AyOLWMM npasunam:

a) CBA3aHHble NPOrpaMMHble KOMMOHEHTbI AO/MKHbI ObITb CNAAHWPOBaHb! 4151 BbINOTHEHUS NPU K&XA0M
nepegHemM hpoHTe Ha BxogHoro napameTtpa SINGLE 3agauu;

b) Ecnu BxogHoi napameTp INTERVAL — HeHyneBoii, TO CBSi3aHHble NPOrpamMMHble KOMMOHEHTbI Ha-
3HavaloTCA AN NEPUOANYECKOTO BbINMOMHEHWSA Yepes 3afaHHblil MHTepBas BPEMEHW, Noka BXOAHON napameTp
SINGLE ocTtaetcs HynesbiM (0). Ecnu BxogHoi napameTp INTERVAL paBeH Hysto {3HayeHne no yMonyaHuio),
nepuoanyeckoe BbINOSIHEHNE CBA3AHHbIX NPOrpamMmMHbIX KOMMOHEHTOB NPOUCXOANUTL He ByJeT;

c) BxopgHoii napametp PRIORITY 3agauv ycTaHaB/ivMBaeT MpUOPUTET MIaHNPOBAHUSA CBSA3AHHbLIX MPO-
rpamMmHbIX Mogyneid, rae Hynb (0) UMeeT HavBbICWNI NpUOpUTET, a 6oslee HU3KMEe NPUOPUTETbI UMET No-
cnefosaTesibHO 60MbluMe UUPOBble 3HaYeHUs. Kak nokasaHo B Tabnuue 63. npuopuTeT MporpammHoro
KOMMOHeHTa (T. €. NPYOPUTET CBA3AHHON C HUM 3a4a4v) MOXeT WCNob30BaTbCA 415 NAaHNPOBAHUS C Npu-
opuTeTamn Uam 6e3 NpMopuTETOB;

- B NNaHMpoBaHun 6e3 NpUopuTeTOB BblYUC/UTENbHbIE BO3MOXHOCTU CTAHOBATCA AOCTYMHLIMU Ha pe-
Cypce. Korga 3aBepluaeTcs BbINO/HEHWE NPOrPaMMHOIO KOMMNOHEHTa UAn OYHKLUMN ONepaLnoHHON CUCTEMBI.
Korga BbluMcAnTENbHbIE BO3MOXHOCTW LOCTYMHbI, NPOrPaMMHbI/i KOMMOHEHT C HaUBbLICLLUUM M/IAHOBbLIM NpK-
OpUTETOM HauuHaeT BbINONHEHNe. Ecnu B oxugaHun nmeetcs 6onee of4HOro NporpaMMHOrO KOMMOHEHTa C
HaMBbICLUVM NJIAHOBLIM MPUOPUTETOM, TO BYAET BbINO/THATLCSA NPOrPaMMHbIVi KOMMOHEHT C HaMbONbLLNM Bpe-
MEHEM OXWAAHWUA U HauBbICLUMM M/1AHOBbIM NPUOPUTETOM;

- B NJ@HNPOBaHNM C NPMOPUTETOM, KOrAa NPOrpaMMHbIii KOMMNOHEHT Ha3Ha4YeH, OH NpepbIBaeT BbINO/HE-
HVe NPorpaMMHOro KOMMNOHeHTa € 60/1ee HU3KMM NPUOPUTETOM Ha TOM Xe pecypce, TO eCTb BbIMOSIHEHNE KOM-
NMOHeHTa ¢ 60/1ee HU3KUM NPUOPUTETOM MOXET ObiTb 3a[€pXaHo [0 3aBepLUEHNS BbINO/THEHUA KOMMNOHEHTa C
60/51ee BbICOKMM NpropuTEeTOM. MporpaMmHbIi KOMNOHEHT He NpepbiBaeT BbINO/IHEHNE LPYrOro KOMMNOHEHTA
C TakvM e uan 6osiee BbICOKUM NPUOPUTETOM. B 3aBMCMMOCTM OT NAAHOBbLIX NPUOPUTETOB, NMPOrPaMMHbIV
KOMMOHEHT MOXET He HayaTb BbINO/IHEHVE B CMIAHUPOBAHHbIA MOMEHT. OfHako B NnpuMepax, NpMBeAeHHbIX B
Tabnvue 63. Bce NporpaMMHbIe KOMMOHEHTBI 3aBepLUaloT paboTy B CPOK, TO €CTb OHU 3aKaHYMBalOT BbINOHE-
HWe A0 Toro, kak 6yayT crniaHMpoBaHbl 418 NOBTOPHOrO BbINO/IHEHUS. Pa3paboTunk npegoctasnseT nHop-
MaLMio. NO3BO/IAIOLLYIO NONL30BaTENO ONpPefennTb, AO/IKHbI /N BblAEPXNBATLCSA BCE CPOKU BbINONHEHUS B
npegnaraemoli koHpurypauuu;

d) MNporpamma 6e3 cBsA3aHHON 3ada4n 6yaeT UMeTb camblii HU3KMIA MpuopuTeT B cucTeme. Jliobasa Takas
nporpamMmma fo/mkHa 6blTb CNaHMpOBaHa A5 BbINOMIHEHUS MOC/Ee «NycKa» ee pecypca u Ao/mkHa bbITb nepe-
naaHMpoBaHa A1 BbINOIHEHUSA, KaK TO/IbKO ee BbINOJ/IHEHME 3aKkaHuBaeTCs:

e) Korga aksemnnaap gyHKUMOHaNbHOro 6/10ka CBA3aH C 3aiayeil, ero BbIMOSIHEHWE AO/HKHO NPOUCXO-
ANTb NOA UCKMUMTENBbHBIM YNpaBaeHneM 3afaun, He3aByCMMO OT NpasBu OLLEHKM NPOrPaMMHOro KOMMNOHEH-
Ta. B KOTOPOM 06BbAB/EH CBA3AHHbIV € 3adadveii (yHKLNOHabHbIN 6/10K;

0 Sk3emnnsap yHKLMOHa/IbHOTO 6/10Ka, KOTOPLIA He NPSIMO CBA3aH C 3adadveil, OyaeT cnefoBatb 06bIY-
HbIM MpaBWnam 415 NOpsifka OLEHKN 3/1IEMEHTOB Si3blKa /18 MPOrPaMMHOr0 KOMMOHEHTa (KOTOPbIA cam MoXeT
HaxoAuTbCA Nof ynpasneHvem 3afayn), B KOTOPOM 0O6bABMEH 3K3EMMNAAP (DYHKLMOHaILHOIO 6/10Ka.
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MpumeyaHne 1— K3EMNISAPbI KNACCA HE MOTYT MMETb CBSI3aHHOI 3aaaum.

MpumeyaHune 2 — MeTogpl (byHKLI,VIOHaﬂbHOFO 6/10Ka WM Knacca BbINOHAIOTCA B nporpaMMHOM KOMMNOHEHTE,
KOTOprIZ OHM BbI3bIBAKOT:

[) BbinonHeHne yHKLMOHabHbIX 6/10KOB BHYTPY MpOrpamMmmMbl A0/MHKHO 6bITb CUHXPOHU3UPOBAHO, YTOObI
obecneunTb JOCTMXEHME NnapasieNbHOCTW A0CTyNa K AaHHbIM B COOTBETCTBUM CO CreAyoWmMMmn npasuiamu:
- ecnun hyHKUMOHaNbHbIN 610K NonyyaeT 6onee 04HOrO0 BXOAHOTO napameTtpa OT ApYroro thyHKUuo-
HanbHOro 6510ka, TO Korga nepsblii FB BbiNONHAETCA, BCe BXOAHblE MapameTpa nocnegHero A0/MKHbl npega-
CTaBNATb pe3ynbTaTbl TOW Xe OLEHKN:
- ecnun oguH nnn 6onee MYHKUMOHAIbHBIX 6/10KOB NOJlyYaeT BXOAHbIE NapamMeTpbl OT O4HOro U TOro
Xe OYHKLMOHaNbHOro 6510Ka, U ecnn Bce «LeneBble» 6/10KM SBHO WM HESIBHO CBA3aHbl C OAHON U TON Xe
3a/ayeil, Toraa Bce BXOAbl Ha BCe Takue «LeneBble» 6/10kM BO BPEMS UX OLEHKW ByAyT NpefcTaBnaTb pesy b-
TaTbl OAHON 1 TON Xe OLEeHKN «MCXOLHOro» 6okKa.
Heobxoaumo ob6ecneuntb Mepbl 415 COXpaHEHWS BbIXOAHbIX NapaMeTpoB IYHKLMIA nnan PyHKLMOHaNb-
HbIX 6/10KOB, KOTOpble SIBHO CBfA3aHbl C 3ajadyeil, WM KOTOopble WCMOMb3YITCA Kak BXOAHble napameTpbl B
nporpamMmHble KOMMOHEHTbI, MMelLLMe SIBHble CBSA3W C 3ajadeil, kak HeobxoAuMble AN YA0BNETBOPEHUA
npvBefeHHbIX Bbille Npaswsl.
OwwnbKa BO3HMKAET, eCnn 3afa4a He MOXeT ObITb C/IaHMpoBaHa Wan yaoB/AeTBOPUTL 3afaHHOMY CPOKY
ee BbINO/IHEHNA BCNEACTBME Ype3MepHbIX TpeboBaHuii K pecypcy wan ApYrux KOHM/IMKTOB MaHUpOBaHUsS
3ajaun.

Ta6nuuya 63— 3agava
Howmep OrvicaHve Mprveps!

la TekcToBOE 06bsB/EHME Ne-  (CBOICTBO 5a Tabnmubl 62)
prioaunyeckoii 3aaaumn TASK

1b TekcToBOEe 06bsBNEHNE He-  (CBOMCTBO 5b Tabnmupl 62)

nepuoauyeckoi 3adaun
TASK
Mpadmueckoe npeacTasne- TASKNAME
Hue TASK (o6Luas copma) O *
| TASK |
BOOL-----| SINGLE
TIME-----[INTERVAL |
UINT— | PRIORITY |
2a Ipadmueckoe npeacrasie- SLOW_| FAST_1
Hue nepuogynyeckoii TASK (c R . o +
INTERVAL) 1 TASK | | TASK |
— 1SINGLE lf 1SINGLE |
t*20aa— (INTERVAL 1 t*IOms—- | INTERVAL |
2— |PRIORITY | 1-— |PRIORITY |
— e * Fommmm e e *
2b Ipadmueckoe npeacrasre- INT 2
Hue Henepuogmyeckoii TASK o -
(c SINGLE) | TASK |
Z2--1SINGLE |
--IINTERVAL |
1--IPRIORITY |
o *
3a TekcToBas CBsA3b (cBoiicTBO 6a TaGMLbI 62)
¢ PROGRAMS

3b TekcToBas €BsI3b C (PyHKUMO-  (CBOWCTBO 6b TabnMLbl 62)
HaubHbIMM G10KaMM
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OKoHuYaHve Tabnuupl 63

Homep OnucaHune MNpumepsl
4a padhmueckoe npeacrasrie-
Hue ¢ PROGRAM RESOURCE STATION_2
Pl P4

f R —— + R —— Y
| F | I H |
| I | |
| I ‘ 1
o + [
| PER_2 | | INT_2 f

+ meeeeeemeeeeeeea + ]

EHD_RESOURCE

1b Mpadmueckas cBA3b C oyHK-

LIMOHa/TbHBIMM 6/10KaMK BHY- P2
Tpu PROGRAMS *_ _ R
I G |
1 |
I FBI FB2 I
> [ ——— S ——
| A 1 B | |
1 1 | 1 1
| 1 | 1 1
1 R e L
ISLOW 1] IFAST 1] |
oo oo |

END_RESOURCE

5a MnaHvpoBaHne 6e3 npuopu- CM. pUCyHOK 28
TeToB

5b MnaHupoBaHve c npuopute-  CM. PUCYHOK 28
Tamm
MpumeyaHune 1— MMogpobHocTy 06bsABNEHNT RESOURCE 1 PROGRAM He nokasaHbl.

MpumeyaHune 2 — O6o3HayeHne X@Y ykasbiBaeT, YTO MPOrpamMMHbIA KOMMOHEHT X CM/iaHMpoBaH Win
BbINO/HAETCSA C NpUopUTETOM Y.

Cnepyiolie npuMepbl nokasblBatoT naHMpoBaHne 6e3 NpuopuTeToB U C NpuoputeTamu, onpegense-
Moe B Tabnuue 63 cBoiicTBamn 5a 1 5b.

Mpymep 1— MNnaHupoBaHue 6e3 NPUOPUTETOB U C NPUOPUTETaMM

1TMnaHnpoBaHve 6e3 NpuopuTeTOB

- Pecypc STATIONM kak CKOH(MIyprpoBaH Ha pUcyHke 28
- BpemeHa ucnonHeHns: P1 =2 mc; P2 =8 mc

- P2.FB1 = P2.FB2 = 2 mc (cm. npumeyvaHve 1)

- STATION_1 sanyckaetcsa nput =0
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t(MC)

10
14
16
20
24

26
28
30
32
40

P2.FB2@1
P1@2
P2.FB1@2
P2

P2
P2.FB2@1
P2

P2
P2.FB2@1
P1@2
P2.FB1@2
P2.FB2@1
P2
P2.FB2@1

MnaHupoBaHwe (NoBTopsieTca kaxzable 40 Mc)

BbinosiHeHve

P1@2. P2.FB1@2. P2
P2.FB1@2. P2

P2

P2.FB2@1

P2

(nepesanyck P 2)
P2.FB2@1. P1@2. P2
P1@2. P2.FB1@2. P2
P2.FB1@2. P2

P2

P2

P1@2. P2.FB1@2. P2

- Pecypc STATION_2 Kak CKOHMrypupoBaH Ha puUCyHke 28
- BpemeHa ncnonHenus: P1 =30 mc. P4 =5 mc. P4A.FB1 = 10 mMc

- INT_2 cpab6atbiBaet npu t = 25. 50. 90.... Mc

- STATION_2 3anyckaetcs npu t= 0

t

(MC)
0
25
30
35
50
55
85
90
95
100

P1@2
P1@2
PA@1
P4.FB1@2
PA@1
P1@2
P4.FB1@2
P4.FB1@2
P4@1
P1@2

VicnonHeHve

2 MNnaHupoBaHue C NpropuTeTaMM

MnaH

P4.FB1@2
PAFB1@2. PA@1
P4.FB1@2

P1@2. PAFB1@2
PAFB1@2

PA@1

P4.FB1@2

Cwm. Tabnuuy 63. 5b

- Pecypc STATIONM Kak CKOHChMrypupoBaH Ha pucyHke 28
- BpemeHa ucnonHenus: P1 =2 mc; P2 = 8 mc: P2.FB1 = P2.FB2 =2 mc
- STATION_2 3anyckaetcs npu t= 0
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(MC)

10
12
16
20

- Pecypc STATION_2 kak CKOHMrypupoBaH Ha puUcyHke 28

VcnonHeHne

P2.FB2@1

P1@2

P2.FB1@2

P2

P2.FB2@1

P2

P2

P2.FB2@1

FOCT P M3K 61131-3—2016

Mnax

OxupgaHue
P1@2. P2.FB1@2. P2
P2.FB1@2. P2
P2

P2
(nepesanyck P 2)

P1@2. P2.FB1@2. P2

- BpemeHa ncnonHenusi: P1 =30 mc. P4 =5 wme. PA.FB1 = 10 mc

- INT_2 cpabatbiBaeT npu t = 25. 50. 90.... Mc

- STATION_2 3anyckaetcs npu 1=0

{(MC)
0
25
30
35
50
55
85
%0
95
100

RESO

VcnonHeHve

P1@2
PA@1
P1@2
P4.FB1@2
PA@1
P1@2
P4FBL@2
P4@1
P4FBL@2
P1@2

NMpumeyaHune 1— BpemeHa BbinosHeHVs P2.FB1 1 P2.FB2He BK/OYEHbI BO BPEMSA BbINO/IHEHUS P2.

Mnax

OxunpgaHue
P4.FB1@2
P1@2. P4.FB1@2
P4.FB1@2
P1@2. PA.FB1@2
P4.FB1@2

P4.FB1@2

P4.FB1@2

MpumeyaHne 2— Bpems BbINOHeHNA P4.FBL He BK/IIOUEHO BO BPeMs BbINOsHeHUs P4.

Mpumep 2— CB#A3M 3a4a4m ¢ 3K3eMNIApPaMm PyHKLMOHAIbHOTO 6/10Ka

URCE R1

PROGRAM X
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Y2
-+
1y |
c _
— 1B DI-
1lastll
%
Y3
Fooe *
| 1
- |A Y c;—
+--|B Dl
Ifastii
e Y
ENDJPROGRAM
a) ®PyHKUMOHasIbHbIE 6/10KU C ABHBIMY CBSI3SIMU 33a4n
fasti slowl
T »
| TASK | TASK
t#10ns—- |INTERVAL t#20ms----- I INTERVAL
1—-1 PRIORITY 2--—-- 1PRIORITY
T p
P1
PROGRAM X
Y1 Y2
P Ye— -
1Y 1y 1
1A ¢ e e A Cl—
— B D ol & - 1B —
e - | 4— --
Ifasti II
1
Y3
1
} 1 r 1
---1-- A Cl—-
+~»B DI—
END_PROGRAM
slowl
b) DYHKUMOHa/bHbIE 6/10KM C HESIBHBIMU CBSA3SIMIU 3a4a4m
RESOURCE R1
fasti slowl
S — B T ———
| TASK | TASK
t#10ms— | INTERVAL t#20ms— | INTERVAL
1— IPRIORITY 2— |PRIORITY
F o B
P1
PROGRAM X
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Y1 Y2
S— 4
I * | 1Y
— In Cl— un Cl—
— 1B 0]— Y- R p—
Homomee + $ °F
Ifastil Isiowl|
+ mmmememeeee
Y3
Y o1
3 C |-
0| —-
____________ +
|siowl 1
+— — +

END_PROGRAM
C) $IBHble CBA3M 3aJa4M 3KBUBANEH T HbI b)

MpumeuvaHue 3— Mpadmyeckre NpeAcTaBeHNst B 3TUX NpUMepax sABNATCSA TO/MbKO WacTpa-
TUBHLIMU. HO HE HOPMATUBHBLIMN.

6.9 TlpocTpaHcTBa NUMEH

6.9.1 O6WMe NoNoXeHUs

Ons ueneid hyHKLMOHMPOBAHMSA A3bIKOB MPOrpaMMUpPOBaHWA NPOrpaMMUMpyemMoro KOHTposnepa npo-
CTPAHCTBO MMEH — 3TO 3/IEMEHT A3blKa, 00beANHAIOLWNIA ApYyTe aNIeMeHTbl A3blka B 06LWuii 06BHEKT.

OfHO 1 TO Xe UMS anemMeHTa A3blka, 06bABIEHHOE BHYTPU NPOCTPAHCTBA MMEH, MOXET TaKxKe UCMOosb-
30BaTbCA BHYTPU APYruX NpoOCTPaHCTB VMEH.

MpocTpaHcTBa UMEH ¥ TUMbI, HE UMEIOLLME OXBaTbIBAIOLLEro MPOCTPAHCTBA MMEH, ABMIAIOTCA Y/ieHaMu
rno6anbHOro MPOCTpaHCTBa UMeH. NobasibHOE MPOCTPAHCTBO MMEH BK/IOYAET MMeHa, OnMcaHHble B [N10-
6anbHOI 06nacTn BUAMMOCTY. Bee cTaHAapTHbIe PYHKLUMM U YHKLMOHAbHbIE 610KW SBASIOTCA 3/1eMeHTamn
rno6asbHOro NPOCTPaHCTBA UMEH.

MpocTpaHCcTBa UMEH MOTYT ObiTb B/IOXEHHBIMMU.

MpocTpaHcTBa UMEH U TUMbI, 06BABIEHHbIE BHYTPU NPOCTPAHCTBA UMEH, AB/IAIOTCA YleHaMmn 3Toro npo-
CTpaHCcTBa MMeH. UneHbl NMPOCTpaHCTBa MMEeH HaxoAATCs B SIOKa/IbHOM 06/1acTM BUAMMOCTU NpOCTpaHcTBa
NMEH.

C npocTpaHCTBaMM MMeEH MOXeT 6biTb peannsoBaHa KOHLenuus 6ubnmoTekn Hapsgy € KoHuenumei
mogynei. NpocTpaHcTBa MMEH MOXHO MCMO/b30BaTh, YTOObI N3bexarb HeOAHO3HAYHOCTeN naeHTudukaropa.
TunoBoe NPWIOXEeHWe NPOCTPAHCTBA UMEH HaxXOAWUTCA B KOHTEKCTe CpPeAcTB 0O6BbEKTHO-OPUEHTUPOBAHHOMO
nporpaMmMmpoBaHus.

6.9.2 O6bABNEHNE

OnuncaHve nNpocTpaHcTBa UMeH HaunHaeTcsa ¢ Knoyvesoro cioea NAMESPACE, 3a KOTOpbIM OMUUOHab-
HO cnepyet cneyundukatop goctyna INTERNAL, nms npocTpaHCTBa UMEH Y OKOHYaHUSA C K/1H0YEBbLIM CI0BOM
END_NAMESPACE. MNpocTpaHCTBO UMEH COAEPXUT HAOOp 3/IEMEHTOB A3blKa, 3a KaXAbIM U3 KOTOPbIX ONLu-
OHaJ/IbHO cefyeT cneaywmnin cneymdukaTop goctyna:

- INTERNAL gns goctyna T0/1bKO BHYTPU COGCTBEHHO NPOCTPAHCTBA VMEH.

CneuymndmkaTop 4OCTyna MOXeT OblTb MPUMEHEH K OMUCAHUIO CIeAyoLMX 3/IEMEHTOB A3bIKa:

- onpegensemMbix nofib3oBaTenieM TUNOB AaHHbIX — C UCMOJIb30BaHWeM kato4veBoro cnosa TYPE:
OYHKLWIA;
nporpamm.

TUMNOB DYHKLUMOHA/IbHbIX 6/10KOB M X MEpPEeMEHHbIX 1 METOAOB;
KNaccoB U X NepemMeHHbIX 1 METO/0B;
NHTepdeiicos;

- MPOCTPaHCTB MMEH.

Ecnn cneuymdukaTop foctyna He 3afaH, 3/1eMeHTbl A3blka NMPOCTPaHCTBA UMEH JOCTYMHbI U3BHE NPO-
CTpaHCTBa MMEH. T.B. NPOCTPAHCTBO MMEH ABNSeTCA 06LeA0CTYNHbIM M0 YMOMYaHUI0.

Mpumepbl 1 1 2 nokasbiBalOT 06bABIEHNE NPOCTPAHCTBA UMEH U 06bSABEHNE B/IOXEHHOTO NMPOCTPaH-
CTBa VMeH.
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Mpumep 1— O6bABNEHNE NpOCTPaHCTBa UMEH
NAMESPACE Timers
FUNCTION INTERNAL TimeTicks DWORD
/]...06bsIBNEHNE 1 onepaumun 3aecb
END_FUNCTION
/lopyrve anemeHTbl NPOCTPaHCTBa MMeH 6e3 cneuundmkaTopa aenaoTca PUBLIC no ymonuaxuio
TYPE no ymonuyaHuo
LOCAL_TIME: STRUCT

TIMEZONE:  STRING [40];

DST: BOOL; //fAekpeTHoe Bpems

TOD: TOD;

END_STRUCT;
END_TYPE;

FUNCTION_BLOCK TON
H... 06bsiBNEHME 1 Onepauun
END_FUNCTION_BLOCK

FUNCTION_BLOCK TOF
/1... 06bABNEHNE U ONepauun
END_FUNCTION_BLOCK
END_NAMESPACE (‘ Timers')

Mpymep 2— O6BABNEHNE B/IOXEHHOI0 NPOCT PaHCTBa UMeH
NAMESPACE Standard //MpocTpaHcTBO nmeH = PUBLIC no ymonyaHuio
NAMESPACE Timers /IMpocTpaHcTBO UMeH= PUBLIC no ymonyaHuio
FUNCTION INTERNAL TimeTicds DWORD
M ...06b51BNEHNE 1 onepaummn 3aecb
END_FUNCT/ON

/lgpyrue aneMeHTbl NPOCTpPaHCTBa UMeH 6e3 cneuudmkaTopa ssnaTca PUBLIC 3a cueT
TYPE no ymonyaHuno

LOCALJTIME:

STRUCT TIMEZONE: STRING [40];

DST: BOOL; //expeTHoe Bpems

TOD: TOD;

END_STRUCT;

END_TYPE;

FUNCTION_BLOCK TON // onpegensieT peanusauuto TON ¢ HOBbIM UMEHEM
W... 06bABNeHne 1 onepauumn 34ecb

END_FUNCT10N_BLOCK

FUNCTION_BLOCK TOF // onpegensieT peanu3aumto TOF C HOBbIM UMEHEM
W... o6baBneHune n onepaunm 3geck END_FUNCTION_BLOCK

CLASS A
ETHOD INTERNAL Ml
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END_METHOD
METHOD PUBLIC M2//PUBLIC 3agaHo 3gecb A15 3ameHbl PROTECTED no ymonyaHuio

END_METHOD
END_CLASS

CLASS INTERNAL B
METHOD INTERNAL M1

END_METHOD
METHOD PUBLIC M2

END_METHOD
END_CLASS

END_NAMESPACE (‘ Taiimepbl') NAMESPACE cue Tuunku
FUNCTION_BLOCK CUP
/I... 06bABNEHNE 1 onepauun 34ecb
END_FUNCTION_BLOCK

FUNCTION_BLOCK CDOWN
/]... 06bABNEHWE 1 onepauun 34ecb
END_FUNCTION_BLOCK
END_NAMESPACE ('Timers')
ENDJ4AAMESPACE (‘'CTaHgapT')
[ocTynHOCTb 3/1eMEHTOB NMPOCTPaHCTBA VMEH, METOA0B U NePeMEHHbIX PYHKLNOHATbHbLIX 6/10KOB BHY-

TPU U U3BHE NPOCTpPaHCTBa MMEH 3aBUCUT OT CI'IeLI,VICpVIKaTOpOB AocTtyna nepemeHHoﬁ nnn metoga emecTe co
CI'IeLWICbVIKaTOpOM NpPOCTpaHCTBa UMEH Npun 06bABNEHUN NPOCTpaHCTBa UMEH N IJIEMEHTOB A3blKa.

MpaBuna AOCTYNHOCTY CyMMUPOBaHbI Ha pUCyHke 29.

Cneuyndukatop O6uepocTynHo (No ymonyaHuio, INTERNAL
npocTpaHcTBa UMEH cneundmkaTop oTcyTcTByeT)
CrewundnkaTop AocTyn U3HyTpu AocTyn n3BHe NpocTpaHCTBa UMeEH AocTyn U3HyTpu
AocTyn n3ssHe npocTpaHcTBa npocTpaHcTBa
poctyna R anemMeHTy
o npocTpaHcTBa WMEH, HO N3BHE Bce npocTpaHcTBa WMEH, HO U3BHE
A3blka, NepeMeHHO Mpepok
UMeH nporpamMmHoro nmeH kpome nporpamMmHoro
unu metopy npocTpaHcTBa UMeH
KOMMNOHEHTa npepka KOMMNOHeHTa
PRIVATE Het Het Het Het Het
PROTECTED Hert Het Hert Het Her
INTERNAL Het Ha Hert Het Ja
PUBLIC na na Het la Ja

PucyHok 29 — [10CTYNHOCTb C UCMO/b30BaHNEM MPOCTPaHCTB MMEH (NpaBusia)
B cnyvae nepapxmyeckmx nNpoCTPaHCTB UMEH, BHELUHee MPOCTPaHCTBO UMEH MOXEeT AOMOJIHUTENbHO

orpaHnymBaTb AOCTYN; OHO MOXET He paspellaTb ,D.OI'IOI'IHVITeI'IbeIVI AOCTyn K o6bekTam, KOTOpbIe yXe ABnAa-
HOTCA BHYTPEHHNUMW ON1A BHYTPEHHEro npocTtpaHcTBa MMEH.
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MpumMep 3 — BoXeHHble NPOCTPaHCTBA UMEH U CreunduKkaTopbl gocTyna
NAMESPACE pN1

NAMESPACE pN11
FUNCTION pF1... END_FUNCTION /Il BoCTYNHO OTOBCOAY
FUNCTION INTERNAL IF2... END_FUNCTION M pocTynHo B pN11
FUNCTION_BLOCK pFB1 /! pocTynHO OTOBCOAY
VAR PUBLIC pVarl: REAL:... ENDJ/AR M pocTynHO oToBCloay
VAR INTERNAL iVar2: REAL ... END_VAR //pocTynHo B pN1L

END_FUNCT!ON_BLOCK

FUNCTION_BLOCK INTERNAL IFB2 M pocTynHo B pN11
VAR PUBLIC pVar3: REAL:... END_VAR M pocTynHo B pN11
VAR INTERNAL iVarA: REAL ... ENDJVAR N gocTynHo B pN11

END_FUNCTION_BLOCK

CLASS pC1

VAR PUBLIC pVar5: REAL:... ENDJVAR // pocTYNHO OTOBCOAY
VAR INTERNAL iVarf: REAL ... ENDJVAR /lpocTynHo BpN 11
METHOD pM1... END_METHOD /1 pocTynHO OTOBCOAY
METHOD INTERNAL IM2 ... END_METHOD W nocTynHo B pN11
END_CLASS

CLASS INTERNAL iC2

VAR PUBLIC pVar7: REAL:... ENDJ/AR W pocTynHo B pN11
VAR INTERNAL \Var8: REAL ... ENDJVAR M pocTynHo B pN11
ETHOD pM3... END_METHOD /I pocTynHo B pN11
METHOD INTERNAL IM4 ... END_METHOD /lpocTynHo B pN 11
END_CLASS

END_NAMESPACE
NAMESPACE INTERNAL iN12

FUNCTION pF1... END_FUNCTION /I pocTynHo B pN11

FUNCTION INTERNAL IF2... END_FUNCTION /I pocTynHo B iN12

FUNCTION BLOCK pFB1 W pocTynHo B pN1
VAR PUBLIC pVarl: REAL:... ENDJ/AR /I pocTynHo B pN1
VAR INTERNAL iVar2: REAL ... END_VAR M pocTynHo B iN12

END_FUNCTION_BLOCK

FUNCTION_BLOCK INTERNAL IFB2 /lpocTynHo B iN12
VAR PUBLIC pVar3: REAL:... ENDJ/AR /lpocTynHo B iN12
VAR INTERNAL IVar4: REAL ... ENDJ/AR /lpocTynHo B iN12

END_FUNCTION_BLOCK

CLASS pC1
VAR PUBLIC pVar5: REAL:... ENDJVAR /! pocTynHo B pNI
VAR INTERNAL iVar6: REAL ... ENDJVAR /lpocTynHo B iN12
METHOD pM1... END_METHOD W gocTynHo B pN1
METHOD INTERNAL IM2... END_METHOD /lpocTynHo B iN12
END_CLASS

CLASS INTERNAL iC2
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VAR PUBLIC pVar7: REAL:... END_VAR
VAR INTERNAL IVar8: REAL ... ENDJ/AR

METHOD pM3... END_METHOD

METHOD INTERNAL iM4... END_METHOD

END_CLASS
END_NAMESPACE
END_NAMESPACE
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/I pocTynHO B in iN12
/I pocTynHO B in iN12
/I pocTynHo B iIN12
/I pocTynHo B iIN12

B Tabnumue 64 nokasaHbl CBONCTBA, ONpeAeseHHble A5 MPOCTPaHCTBa UMEH.

Ta6nunuya 64 — MpOCTPaHCTBO MMEH

Hovep

la

OrvcaHvie

ObLuee NpocTpaHCTBO MMeH (6e3
cneuydokaTopa AoCcTyna)

BHyTpeHHee MpOCTPaHCTBO MMeEH
(co cneuudomkaTopom INTERNAL)

BroxeHHble npocTpaHCcTBa UMEH

Cneumdomkatop goctyna K nepe-
MeHHo/ INTERNAL

CneumdomkaTtop goctyna K Metogy
INTERNAL

DreMeHT A3blka co cneumdmkaTo-
pom goctyna INTERNAL:

Tunbl  JaHHbIX,  OnpejensieMble
rosib3oBatesieM

- C WCMO/b30BaHWEM K/THOYEBOTO
cnosa TYPE

DYHKLMN

Tunbl pyHKUMOHAbHBIX 6/10KOB
Knaccbl

WHTepdeiickl

Mpvep

NAMESPACE name

declaration(s)

declaration(s)
END_NAMESPACE
Bce cogepxalLpecs aneMeHTbl JOCTYMHbI B COOTBETCTBUN CO CBOVMM
crneuydpkaropamu goctyna
NAMESPACE INTERNAL name

declaration(s)

declaration(s)
END_NAMESPACE

Bce cogepxatmecs aneMeHTbl 6e3 kakoro-néo crnelmdmkaropa uiv
co cneuudwmkaropom goctyna PUBLIC focTynHbl B MpOCTpaHCTBe
VMEH Ha YpPOBEHb BblLLE

Cm. npumep 2

CLASS C1
VAR INTERNAL mylinternalVar: INT: END_VAR
VAR PUBLIC myPublicVar: INT: END_VAR
END_CLASS

CLASS C2
METHOD INTERNAL mylnternalMethod: INT:... END_METHOD
METHOD PUBLIC myPublicMethod: INT:... END_METHOD
END_CLASS

CLASS INTERNAL
METHOD INTERNAL mylinternalMethod: INT;... END_METHOD
METHOD PUBLIC myPublicMethod: INT:... END_METHOD
END_CLASS

CLASS
METHOD INTERNAL mylinternalMethod: INT;... END_METHOD
METHOD PUBLIC myPublicMethod: INT:... END_METHOD
END_CLASS

VIMEHEM NpOCTPaHCTBA UMEH MOXET 6bITb MPOCTON UAEHTUUKATOP UN NOSTHOCTbIO YTOYHEHHOE UMS,
CoCTosLiEe W3 MOC/IEA0BATEIbHOCTU UAEHTU(IMKATOPOB NPOCTPAHCTBA UMEH, Pa3feneHHbIX TOUKaMmn («.»).
MocreaHss gopma AonyckaeT 06bsBNEHNE BIOKEHHOTO NMPOCTPAHCTBA UMEH 6e3 06bABNEHUA NeKcuiecku
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B/IOXEHHbIX HECKOJIbKUX MPOCTPaAHCTB MMeH. OHa Takke noggepxunsaeT pacluMpeHune CyLLecTBYOLWero npo-
CTPaHCTBA MUMEH C [OMNOJIHUTENbHLIMU 3/1IeMEHTaMU A3blKa 3a CHET [AOMOSTHUTENLHOIO 06bABNEHUS.

Nlekcnyeckn BNOXEHHble MNPOCTPAHCTBA WMEH, OMWUCbIBAEMble HECKO/IbKUMW O6BbABAEHUSMU MPO-
CTPaHCTB MMeH c KntouveBbiM c1oBoM NAMESPACE, TeKCTyasibHO B/IOXEHbI, Kak NokasaHo B MepBoOM U3 Tpex
CBOICTB B Tabnuue 65. Bce Tpu cBOCTBA BHOCAT 3/1€EMEHTbI A3blka B O4HO W TO Xe MPOCTPAHCTBO WMMEH
Standard.Timers.HighResolution. BTopoe cBOICTBO Moka3biBaeT paclUMpeHne TOro Xe NpocTpaHcTBa MMEH,
06bABIEHHOTO MOJIHOCTHI0 YTOYHEHHBIM MMeEHeM. TpeTbe CBOWCTBO CMelluBaeT 06bsB/EHNE NPOCTPaHCTBa
MMEH C MOSIHOCTbLIO YTOYHEHHbLIM UMEHEM U JIEKCUYECKN BOXEHHbIMU Kao4yeBbiMn crioBamn NAMESPACE
Ana pobasneHns fONOSIHMTENbHOTO0 NMPOrPaMMHOro KOMMOHEHTa K NPOCTPaHCTBY VIMEH.

B Tabnuue 65 nokasaHbl CBOWCTBA, ONpeAesieHHble A5 ONuUMii 06bAB/IEHNA BIOXKEHHOTO NpoCTpaHCTBa
NMEH.

Tabnunua 65— BapuaHTbl 06bsIBNEHUS BIOKEHHOTO NPOCTPaHCTBa UMEH

Howmep OnvicaHvie Mprvep
1 O6bsIB/IEHVE NIEKCUYECKM BIIO- NAMESPACE Standard
YXEHHOro NPOCTPaHCTBa MMEH NAMESPACE Timers
OKBVBAJIEHTHO CBOICTBY 2 B Ta- AMESPACE HighResolution
6nvue 64 FUNCTION PUBLIC TimeTick; DWORD

/l...06BsBNEHNE 1 Onepaumn
END_FUNCTION
END_NAMESPACE (‘HighResolution*)
END_NAMESPACE (sTImersm)
END_NAMESPACE (‘Standard’)

2 O6bsiBNEHNe NPOCTpaHCTBa NAMESPACE Standard.Timers.HighResolution
VMEH MNOJIHOCTbIO YTO4HEHHbIM FUNCTION PUBLIC TimeResolution: DWORD
“meHeM /I ...06bsIBNEHVE 1 ONepaLyn

END_FUNCTION
END_NAMESPACE (' Standard.Timers.HighResolution-)

3 CMeLLaHHble SIEKCUYECKN B/1O- NAMESPACE Standard.Timers
XKEHHOE NPOCTPAHCTBO UMEH U NAMESPACE HighResolution
NPOCTPAHCTBO VIMEH, B/IOXXEHHOE FUNCTION PUBLIC TimeLimit: DWORD

MCnosib30BaHMEM MNO/IHOCTLHO
YTOYHEHHOIO UMEHU

I ...06BbsABIEHME 1 ONepaLmm

END_FUNCTION
END_NAMESPACE (‘HighResolution’)
END_NAMESPACE <'Standard.T.mers")

MpumeyaHne — Heckonbko 06BABAEHUI NPOCTPAHCTBA UMEH C OAHUM U TEM e MOHOCTHH YTOUYHEH-
HbIM VIMEHEM OCYLLECTB/ISIET B/IOXEHNE B OAHO W TO XX NPOCTPaHCTBO MMEH. B npumMepax 3Toi Tabauupsl coyHKLmMN
TimeTick, TimeResolution n TimeLimit ABNSIOTCA YsieHamMy OQHOTO M TOTO Xe MpPoCTpaHCcTBa MMmeH Standard.
Timers.HighResolution gaxe ecnu oHy onpefeneHbl B OTAEMbHbIX 06BABNEHUAX NPOCTPAHCTBA UMEH; Hanpw-
Mep. B pa3nnuHbIx chaiinax nporpammel Structured Text.

6.9.3 Vicnonb3oBaHne

OnieMeHTbl MPOCTPaHCTBa UMEH MOTYT ObITb JOCTYNHbI U3BHE OTHOCUTE/ILHO NMPOCTPaHCTBa UMEH UC-
nonb30BaHNEM MNpeAWecTBYIOWEro NMeHN NPOCTPaAHCTBA UMEH W nocnefylowed ToOUkn «.». B aTom HeT He-
06X0AMMOCTUN U3HYTPY NPOCTPAHCTBA MMEH, HO AOMYCTUMO.

K anemeHTaM A3blka, 06bABNAEMbIM cO cneuudrkaTopom goctyna INTERNAL, He MOXeT 6bITb fOCTyna
N3BHE OTHOCMTE/IbHO NPOCTPaHCTBA VMEH, 3a UCKTH0YEHNEM COGCTBEHHOIO NPOCTPaHCTBa VMEH.

[locTyn K a/ieMeHTamM BO BJ/IOXEHHbIX MPOCTPAHCTBaX MMEH BO3MOXEH C UCMNOJIb30BaHNEM HanMMeHoBa-
HUA BCEX POAMUTENLCKUX MPOCTPAHCTB UMEH, Kak Noka3aHo B NpuMepe.

Mpvmep — Ncnonb3osaHne Timer TON 13 npocTpaHcTBa umeH Standard. Timers
FUNCTIONJBLOCK Uses_Timer
VAR
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Tonl: Standard.Timers.TON;
(* 3anyckaeT Talimep nepefHNM hpoHTOM, cbpackiBae T Talimep 3afHUM (DPOHTOM')
Ton2: PUBUC.TON; (* ucnonb3yeT cTaHaapTHbI Talimep )
bTest: BOOL,;
END_VAR
Tonl(In:= bTest. PT:- t»5s);
END_FUNCTION_BLOCK

6.9.4 InpektnBa USING npocTtpaHcTBa UMeH

Oupektnea USING MOXeT 3afiaBatbCs BCMe[ 3a MMEHEM MpoCTpaHCTBa UMEH, NMporpaMMHbIM KOMMO-
HEHTOM. MMEHeM 1 06bABNEeHNEM pesynbTata pyHKuMn nunm metoga. Ecnu aupektnsa USING uncnonbsyeTcs
BHYTPU (DYHKLMOHA/IbHOTO 6/10Ka, Knacca uin CTpyKTypbl, OHa crieflyeT HernocpeCcTBEHHO 3a UMEHeM Tuna.

Ecnun gupektnea USING uncnonb3yetcss BHYTPU (DYHKLUM AN METOfa, OHa HernocpefcTBEHHO cnepyeT
3a 06bsABNEHMEM TUNa pesynbTata MyHKLUN nan MeToaa.

Ovpektusa USING HaunHaeTtca ¢ kioyesoro criosa USING, 3a KOTOpbIM criegyeTt 04HO WU HECKO/IbKO
MOMTHOCTBI0 YTOUYHEHHBIX UMEH NMPOCTPAHCTB UMEH, Kak nokasaHo B Tabnuue 64. cBoicTBO 2. 3TO paspeluaeT
ncnonb3oBaHWe 3/IEMEHTOB A3blKa, CoAepXallmxcsa B 3afaHHbIX MPOCTPaHCTBaxX MMEH, HenocpeacTBEHHO B
OKpyXaloLLleM NMpocTpaHCTBe UMEH COOTBETCTBYIOLLENO NPOrpaMMHOro KoMrnoHeHTa. OkpyxatoLee npocTpaH-
CTBO UMEH Takke MOXEeT ABNATbLCA rNobasibHbIM MPOCTPAHCTBOM MMEH.

B npefenax 06bABNEHNS Y/IEHOB B NPOCTPAHCTBE UMEH, KOTOPOE COAEPXUT AMPEKTUBY MpoCTpaHCTBa
nMmeH USING, Ha Tunbl, cogepxalimecs B 3aaHHOM NMPOCTPaHCTBE MMEH, MOXHO cCblnaTbca NpaAmMo. B npuse-
[EHHOM HWxXe npumepe B Npegenax 06bABNEHNA Y/IeHOB NpocTpaHcTBa MMeH Infeed, ynenbl Tuna Standard.
Timers NpsAMO AOCTYMHbI, W. NO3TOMY, (PYHKLMOHaNbHbIA 6710k Uses_Timer MOXeT 06bABNSATL NEePEMEHHYH0
ak3emnasapa yHkumMoHanbHoro 61oka TON 6e3 ksanudukaLmm.

B npumepax 1 1 2 HUXe nokasaHo UCNoJib30BaHue AUPEeKTUBbLI NpocTpaHcTBa nMeH USING.

Mpumep 1— AunpekTwnBa npocTpaHcTBa MMeH USING
NAMESPACE Counters

FUNCTION_BLOCK CUP

I1... 06bABNEHNE 1 ONepaumn

END_FUNCTION_BLOCK
END_NAMESPACE (‘Standard. Counters)

NAMESPACE Standard. Timers
FUNCTION BLOCK TON
W... 06bABNEHNE 1 onepaumu
END_FUNCTION_BLOCK
END_NAMESPACE (‘Standard.Timers®)

NAMESPACE Infeed
FUNCTION_BLOCK Uses_Std
USING Standard.Timers;

VAR
Toni: TON;
(" 3anyckaeT Talimep c nepefH1M poHTOM, cbpackiBaeT Talimep ¢ 3afH1M (PpOHTOM’)
Cntl: Counters.CUP;
bTest: BOOL:
END_VAR
Tonl(In:= bTest. PT:= tH5s);
END_FUNCT!ON_BLOCK
END_NAMESPACE
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[vpektuBa npocTtpaHcTBa nMeH USING genaet AOCTYNHbIMU TUMbI, coAepxalimecs B 3a4aHHOM Mpo-
CTpPaHCTBE WMMEH, HO crneunasibHO He AenaeT AOCTYNHbIMU TUMbl, CoAepXallmecs BO B/IOXKEHHbIX NPOCTPaH-
cTBax UMeH. [lupektnsa npoctpaHcTea umeH USING genaeTt goCTYNHbIMU TUMbI, cogepxatinecsa B Standard,
HO He TWMbl NPOCTPAHCTB UMEH, BNOXeHHble B Standard. Takum obpasom, ccbiika Ha Timers. TON B 06bAaB-
neHun Uses_Timer npuBoanT K ownbKe KOMNUAALMKN, NOCKONbKY B 06/1aCTW BUAUMOCTW OTCYTCTBYIOT Y/IEHbI

Cc umeHem Standard.
Mpumep 2— HepaonyCcTWUMbIA UMNOPT BJIOXEHHbIX NPOCTPaHCTB MMEH

NAMESPACE Standard. Timers
FUNCTION_BLOCK TON
/]... 06BbABNEHNE 1 onepaumu
END_FUNCTION_BLOCK
ENDJ4AMESPACE (’ Standard. Timers’)
NAMESPACE Infeed
USING Standard;
USING Standard.Counters;
FUNCTION_BLOCK Uses_Timer
VAR
Ten4f Tmtere. TQN? B LU A ? BnoxeHHble NpOCTPaHCTBa UMEH HE UMMNOPTUPYOTCA.
(* 3anyckaeT Talimep ¢ nepefH1M hpoHTOM, cbpackiBaeT Talimep ¢ 3aH/M PPOHTOM’)
bTest: BOOL:
END_VAR
Tonl(In:= bTest, PT:= t»5s);
END_FUNCTION_BLOCK
END_NAMESPACE f Standard.Timers.HighResolution')
[nsa pgoctyna K aneMeHTam si3blka NPOCTPAHCTBA MMEH B rN106asibHOM NPOCTPAHCTBE MMEH A0/DKHbI UC-
nosib3oBatbecs kKnoyesoe cnoso USING 1 ngeHTndukaTopbl NpocTpaHcTsa NMeH.
B Tabnmue 66 nokasaHbl CBOWMCTBA, onpegensemMble AN AUPEKTMBbLI NpocTpaHcTBa umeH USING.

Tabnuua 66— upexTiBa npocTpaHcTBa MeH USING

Howvep OnvcaHre Mprvep
1 USING B rno6asbHOM npocTpaH- USING Standard.Timers;
CTBE UMEH FUNCTION PUBLIC TimeTick: DWORD
VAR
Toni: TON:

END_VAR || ...06bsiBNEHNE 1 OnepaLyn
END_FUNCTION

2 USING B Apyrom npocTpaHcTse NAMESPACE Standard. Timers.HighResolution
UMEH USING Counters;
FUNCTION PUBLIC TimeResolutton: DWORD
I ...06bsIBNEHNE 1 OnepaLmm
END_FUNCTION
END_NAMESPACE {'Standard.Timers.HighResolution")
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OKoH4YaHVe Tabnuupl 66

Howvep OnvicanHvie Movvep
3 USING B nporpaMmmHbIX koMnoHeH-  FUNCTION_BLOCK Uses_Std
Tax. USING Standard.Timers. Counters;
- ChyHKLN VAR
- TWbl (hYHKLMOHATLHOTO G/10Ka Toni: TON;

{m 3anyckaeT TaliMep ¢ nepesH1M PPOHTOM, cOpachIBaeT Taii-

- Knacchl .
Mep C 3aHM (PpPOHTOM')
- MEeTodpl CLUL: CUP:
- MHTEpdelickI West: BOOL;
END_VAR

Tonl(In:= West, PT:= t#5s);
END_FUNCTION_BLOCK

FUNCTION myFun: INT
USING Ubl, Lib2.
USING Ub3;

VAR ...
.... END_FUNCTION

7 TeKCTOoBble A3bIKU

7.1 O6wme 3NNeMeHThI

TeKcToBble A3bIKK, ONpefeNseMble B HACTOSLLEM cTaHAapTe, 370 IL (NepeyeHb MHCTPYKUUIA) n ST (CTPykK-
TYpPUpOBaHHbI TekcT). MocneposaTenbHaa PyHKUMOHaNbHan cxema (SFC) MOXeT ncnonb3oBaTbCA COBMECT-
HO C /T06bIM U3 3TUX A3bIKOB.

B nogpasgene 7.2 onpefaenserca ceMaHTuka A3blka IL. CUMHTaKCUC KOTOPOro npueeAeH B NpuUioXeHuu A.
B nogpaspene 7.3 onpegensercsa cemaHTuKa A3blka ST. CMHTAKCUC KOTOPOro 3ajaH.

TeKkcToBble 3/1IeMEeHTbI, ykasaHHble B pa3gene 6 ABAATCA 06WMMN ANA TEKCTOBbIX A3bIKoB (IL n ST),
onpefensieMblx B pasfiene 7. B yacTHOCTU, NpUBEAEHHbIE HUKE 3/IEMEHTbI CTPYKTYPUPOBaHUA NporpaMMbl Ha
prcyHke 30 ABNAIOTCA 06WMMK A5 TEKCTOBbIX A3bIKOB:

TYPE .END_TYPE

VAR END_VAR
VARINPUT .END_VAR
VAR_OUTPUT END_VAR
VARJIN.OUT .END_VAR
VAR_EXTERNAL ..END_VAR
VAR_TEMP .END_VAR
VAR_ACCESS END_VAR
VAR_GLOBAL .END_VAR
VAR_CONFIG .END_VAR
FUNCTION .END_FUNCTION
FUNCTION_BLOCK. ..END_FUNCTION BLOCK
PROGRAM ,.END_PROGRAM
METHOD .END_METHOD
STEP .[END_STEP
TRANSITION ..END_TRANSITION
ACTION ,.END_ACTION
NAMESPACE .END NAMESPACE

PucyHok 30 — O6Lupe TeKCTOBblE 3rieMeHTbI (0630p)
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7.2 TepeyeHb MHCTpyKumnii (IL)

7.2.1 O6ume NonoxeHus

JTOT A3bIK YCTapen Kak A3blk Tuna accemb6siepa. NoaToMy OH He pekoMeHAyeTCcsl 1 He GyaeT UCnosb30-
BaTbCA B CMeAyolleli pefakymm HacTosILWero ctaHaapTa.

7.2.2 'HCTpyKLUK

MepeyeHb MHCTPYKLUMIA COCTOUT M3 NOCNEAOBATEIbHOCTU UHCTPYKLMIA. Kaxaaa MHCTPYKLMS HauMHaeTCs
Ha HOBOI CTPOKE U COAEPXUT onepaTtop C HeobGA3aTe /IbHbIMU MoAUdUKaTOpamMn, U. ecim Heobxoaumo ans
KOHKpETHOI onepauuv, OguH unn 60sbluee YUCNO OnepaHoB, pa3feneHHbIxX 3anaAtbiMu. OnepaHabl MOryT
6bITb N06LIMY NPEACTABNEHUAMMN AaHHbIX IMTEPAIOB, NEPEYNCTUMbIMY 3HAYEHUAMU U NEPEMEHHBIMU.

WHCTpyKUMM MOXEeT npejllecTBoBaTb MeTKa UAeHTU(UKauumM, 3a KOTOpPOi crnefyeT ABOETOUME «i».
Mexay KoMaHgamun MoryT BCTaBNATLCS MyCTble CTPOKM.

Mpvmep — Monsi cnucka MHCT PyKLUMiA

METKA OrEPATOP OrEPAH[, KOMMEHTAPW
START: LD %1X1 CKHonka )
ANDN %MX5 (* He 3anpeLueHo’)
ST %QX2 (" BeHTUnATOp BKIOYEH')

7.2.3 OnepaTtopbl, MOANGMKATOPbLI U onepaHAbl

7.2.3.1 O6wue NoNoxXeHus

CTaHAapTHble onepaTopbl C UX pa3peLleHHbIMU MogudmkaTopamu 1 onepaHaamun AO/MKHbI ObITb Taku-
MU. KaK nokasaHo B Tabnmue 68.

7.2.3.2 «TekyLmin pesynbtar»

Ecnun nHoe He oroBopeHo B Tabnuue 68. ceMaHTMKa onepaTopoB AO/MKHA ObiTb CneayioLLei:

results result OP operand.

To ecTb 3HaUYeHNEe BbIYNCMSAEMOrO BbIPAXEHUSI 3aMEHAETCS ero TeKYLLMM 3HaYeHNeM, AeiiCTBYIOLWMM Ha
onepaTop B COOTBETCTBUW C ONEepPaHAOM.

Mpumep 1— MHcTpyKumsa AND %1X1 nHTepnpeTupyeTcs kak result:=result AND %IX1.

Onepatopbl CPaBHEHUSI UHTEPNPETUPYIOTCS C TEKYLLMM Pe3y/bTaToM C/ieBa 0T CPaBHEHUs 1 onepaHAoM
cnpasa C /IOTUYECKUM Pe3y/bTaToM.

Mpymep 2— VHCcT pykumsa GT %IW10 nmeeT noruyeckuii pesynbTaT 1, ecnm Tekyllee 3HayeHre 60/bLue,
yeM 3HaueHue Input Word 10, n1ornyeckunii pesynbTaT B NPOTUBHOM C/ly4yae.

7.2.3.3 MopgudoukaTop
Mogaudmkatop «N» ykasbiBaeT nopaspsigHOe /iormyeckoe oTpuuaHue (40onosHeHWe A0 eAuHULbI) one-
paHaa.

Mpumep 1— MHcTpyKumsa ANDN %1X2 nHTepnpeTupyeTcs Kak result:= result AND NOT %IX2.

OwwnbKa BO3HVKAET, eCNN TEKYLLMIA pe3ynbTaTt 1 onepaHs UMetoT pasHblii TN AaHHbIX WU eCnu pesy b-
TaT YMCNOBON onepaummn npesbiWwaeT 06/1acTb 3HAYEHUI 415 ero TUNa AaHHbIX.

NeBblit CKOBGOUHBI MOANUKATOP «(» YKa3blBaeT, YTO BbIYMCNEHME onepaTopa A0/MKHO GbiTb OT/IOXKEHO
[0 MOSAB/IEHUS NPaBOro CKOHOYHOro onepaTopa «)». B Tabnmue 67 nokasaHbl [Be 3KBMBaSIEHTHbIE POPMbI MO-
cnepoBaTenlbHOCTU MHCTPYKUMI co ckobkamun. Oba cBolicTBa B Tabnvue 67 MHTEPNPETUPYIOTCA Kak

result:* result AND (%IX1 OR %IX2)

OnepaHg Ao/keH 6bITb MNTEPasIOM, Kak onpeAesieHo B 6.3. Nepeync/immbiM 3HaYeHneM uan nepemeH-
HOWA.
dyHkumsa REF() n onepatop pasbiMeHoBaHMA «A» NCMOMb3YOTCS B ONpegeneHnn onepaHaos, a B Tabnm-

Lie 67 NokasaHo BbipaXeHne B CKOGKax.

190



FOCT P M3K 61131-3—2016

Tabnuua 67 — BblpaxeHue B Ckobkax 415 A3blka IL

Homep Onucaxune Mpumep
1 BbipaxeHue B ckobkax HaUMHaeTcs ¢ oneparopa B AsBHOM Bide:  AND(
LD %IX1  (NOTE)
OR %1X2
)
2 BbipaxxeHve B ckobkax (kpaTkas hopma) AND(  %IX1
OR% IX2

)

MpumeuaHne — B cBoiictBe 1 onepatop LD MOXeT 6GbITb U3MeHEH 1un onepauusi LD MoxeT 6bITb 3a-
MeHeHa BbI30BOM ApYroi onepauun nnv yHKLMY, COOTBETCTBEHHO.

Mopgndukatop «C» ykasblBaeT, YTO CBA3AHHAA MHCTPYKLWA BbINO/IHAETCH, TOIbKO €C/IN 3HaYeHne Te-
KYLLLero BbIYNCNIEHHOrO pe3ysibTaTa paBHO siornyeckoin 1 (v nornyeckomy 0. ecniim onepartop o6befuHeH ¢
moaundunkaTopom «N»). B Tabnuue 68 nokasaHbl onepaTopbl CNNCKa UHCTPYKLUIA.

Tabnuua 68— Oneparopsl s3bika IL

HOMSD L rapas  (en. mpaneanne) O6vacnenne
1 LD N YCTaHOBWTL TEKYLLWIA pe3y/ibTar, paBHbIii onepaHay
2 ST N CoxpaHuTb TEKyLLMI pe3y/bTar Mo afpecy onepaHaa
3 Se)-Re) YCTaHOBUTb OnepaHA, B 1. ecnv TekyLLyiA pesynsTar paBeH /loryeckoi 1
C6pocyTb onepaHs B 0. eciv TekyLLmiA pesyrbTar paBeH siormyeckoii 1
4 AND N.( Norvyeckoe U
5 & N.< Jornyeckoe N
6 OR N.( Jorunyeckoe WA
7 XOR N, ( Jlornueckoe vckntovatowee VN
8 NOT*! Jornyeckoe oTpuLiaHre (AOMNOSHEHVE A0 eAVHULIbI)
9 ADD < CroxeHuve
10 SUB ( BblunTaHme
1 MUL ( YMHOXeHVe
12 DIV < [Lenexvie
13 MOD ( [JeneHvie no mogysio
14 GT < CpasHeHve: >
15 GE ( CpaBHeHue: >=
16 EQ ( CpasHeHue: =
17 NE ( CpaBHeHue: <>
18 LE ( CpaBHeHve: <=
19 LT ( CpaBHeHue:<
20 IMP> C.N Mepexop K MeTke
21 CALC C.N BbI30B hyHKLMOHa/ILHOMO 6/10Ka (CM. Tabnmuy 69)
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OKoH4YaHVe Tabnuupl 68

down I o )
22 RET») C.N Bo3spart 13 BbI3BaHHOM thyHKLWW, PyHKLIMOHaTBHOTO 6/10ka W MporpamMmbl
23 ) BbI4CINTL OT/IOXEHHYHO OrnepaLmio
24 ST? MonbiTka nprcBaviBaHUs. CoxpaHuTb C NPOBEPKO

[ina 06bACHEHVSt MOANMKATOPOB M OLEHKW BbIPAKEHUI CM. NPEALLIECTBYHOLLWIA TEKCT.

a>Ecnmn nHoe He ykasaHo, 3TV onepaTopbl JO/KHbI ObITb NEPErpy>KeHbl W TUM3NPOBaHbI.

b) OnepaHa MHCTpykLUmn JINIP gomkeH BbITb METKOW MHCTPYKLMKW, K KOTOPOW AO/KHO NepexoauTb BbiNOSTHEHVE.
Korpa nHetpykums IMP cogepxutcsi B KOHCTPYKLy ACTION... END_ACTION. onepaHf, Ao/mkeH GbiTb METKOW BHYTPY
TOVi Xe CaMOii KOHCTPYKLAW.

¢| OnepaHf, aTON VHCTPYKLM JOMKEH BbITh MEHEM 3K3eMN/ISiPa Bbi3bIBaeMOro (PYHKLIMOHaUTbHOrO 6/10Ka.

® Pesynbratom 3T0i1 onepaumm fOMKHO ObiTb MOGUTOBOE SIOrMYeckoe OTpMLAaHME (JOMOSHEHWE A0 eAUHWLIbI)
TeKyLLEero pesynbrara.

® Tvinom onepaHaa 3Toi UHCTPYKLMM AomkeH 6biTb BOOL.

fl 3Ta MHCTPYKUMS HE MMEET onepaHaa.

7.2.4 ®YyHKUUM U DYHKLNOHAbHbIE 6/10KK

7.2.4.1 O6Lwme NonoXxeHus

O6Lve npaswia 1 CBONCTBA BbI30Ba (PYHKL MW 1 BbI30Ba (DYHKLIMOHA/ILHOTO 6/10Ka TakkKe NMPYMeHUMbI 1
B IL. CBOIiCTBa A5 BbI30Ba (PYHKLMOHA/MbHbLIX 6/10KOB 1 (DYHKLMIA onpeseneHsl B Tabnauue 69.

7.2.4.2 ®yHKUNA

®YHKLMM BbI3bIBAIOTCSA NyTeM MOMELLEeHVS UMeHn YyHKUMK B Nnosie onepaTopa. MNapameTpb! 3ajaloTcs
BMEeCTe B OAHOM MoJie onepaHaa Wi Xe Kaxablii napameTp — B NoJie onepaHa CTpoka 3a CTPOKOA.

B cnyyae HechopMasibHOTO Bbl30Ba NepBbIli NapaMeTp yHKLUUM He 06513aTeNlbHO AO/IKEH COAepXaTbCs
B napameTpe, OAHAaKO TeKyLuiA pe3ysibTaT UCNO/b3yeTcs Kak NepBblii napameTp qyHKUUW. JlononHuTenbHble
napameTpbl (Ha4YMHas co BTOPOro), Npy Heo6XxoAMMOCTHY, 3a4at0TCA B MOJe onepaHaa, pasfeseHHble 3ansaTbl-
MW. B NopsAke UX 06bABNEHUS.

®yHKLMM MOTYT UMeTb pesynbTar. Kak nokasaHo B cBolicTBax 3 Tabnuupl 69. Npu ycnewHoM BbIMo/IHe-
HUM MHCTPYKUUM RET unm nocne AOCTMXEHUSA KOHLL@ NPOrpaMMHOro KOMMOHEHTa, NPOrpamMMHbIi KOMMOHEHT
npefocTaBnseT pe3ynbTaT Kak «TeKyLIWi pesynbrar».

Ecnu Bbi3BaHa hyHKLMS, KOTOPas He UMeeT pe3ysibTaTa, TO «TeKyLMii pesybTaT» ABAsSeTcs Heonpege-
NIEHHbIM.

7.2.4.3 dyHKUMOHaNbHbIW 610K

dyHKUMOHabHbIV 610K BbI3bIBAETCA pasMelleHnem Kn4vesoro cnosa CAL B nose oneparopa, a UMeHu
3k3eMnaspa hyHKLMOHaIbHOrO 6/10ka — B nosie onepaHaa. MapameTpbl 3a4al0TCA BMECTE UKW Xe Kaxaplit
napameTp nomeljaeTcs B nose onepaHja.

®yYHKUMOHa/IbHbIE 6/10KM BbI3bIBAIOTCA NPY ONpefe/ieHHbIX YCI0BMAX unn 6e3ycnosHo onepatopom EN.

Bce HasHaueHus napameTpoB, onpejensemble B NepeyHe napameTpoB Bbl30Ba YC/IOBHOIO (DYHKLMO-
HasIbHOro 6/10Ka, BbIMOHAOTCA TO/IbKO BMECTe C BbI30OBOM, €C/IM YC/I0BUE ABNSETCA UCTUHHBIM.

Ecnu Bbi3BaH ak3emMnnsAp PyHKLMOHaIBHOTO 610Ka, TO «TeKyLWuiA pe3ynbTar» SABIAeTCA HeonpeaeneH-
HbIM.

7.2.4.4 MeTogapl

MeTozp! BbI3bIBAIOTCA NOMELLEHNEM MMEHN 3K3eMnspa PyHKLMOHaNbHOTro 6110Ka, 3a KOTOpbIM cnegyeT
OVHOYHbIN Neprog «.» U UM MeTofa, B nosie onepartopa. MapameTpbl 3a4at0Tcs BMecTe B O4HOM MoJie one-
paHga unu xe Kaxablii napameTp — B MoJie onepaHAa CTpoka 3a CTPOKOIA.

B cnyyae HedhopMasibHOTO BbI30Ba NepBbIVi NapamMeTp MeTofa He 0653aTesIbHO A0/HKEeH CoAepXaTbCs B
napameTpe, 04HaKo TekyLuii pe3ynbTaTt UCnosb3yeTcs Kak nepBblii napameTp yHKLK.

[JononHutensHble napameTpbl (HAYMHasA Co BTOPOro), Npu HEOBXOAMMOCTH, 3a[,al0TCA B NoJie onepaHaa,
pasfesieHHble 3ansaTbiMy, B NOPsKE NX 06 bABIEHUS.

MeToabl MOryT MMeTb pe3ynbTaT. Kak nokasaHo B cBolicTBax 4 Tabnvupbl 69. npyu ycnewHoM UCMONHEHNI
WHCTPYKUMM RET mnm npu OCTUXEHNUN KOHLL@ NPOrpamMMHOro KOMNOHEHTa, NPOrpamMMHbIi KOMMOHEHT npeao-
CTaBNseT pe3ynbTaT Kak «TeKyLWwuii pesynbtar».
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Ecnu BbI3BaH MeToA, KOTOPbIA HE UMEET pe3ynbTaTta, TO «TEeKYLUWA pe3ynbTaT» sIBISeTCA HeonpeaeneH-
HbIM. B Tabnuue 69 npuBefeHbl anbTepHaTBHbIE BbI30BbI A3blka IL.

Tabnuua 69— Bbi30oBbl AN sA3blka IL

Howep OrmcaHve

la BbI30B (DyHKLOHA/ILHOTO 6/10Ka C NepeqHem
HedhopMaUTbHbIX NapaMeTpoB

1b BbI30B (pyHKLIOHA/TLHOTO 610Ka € MepeyHeM
dhopMavibHbIX NapaMeTpoB

2 BbI30B (hyHKLIMOHaUI6HOTO 6710Ka € 3arpy3Koit/
COXPaHEHVEM CTaHZAPTHBIX BXOAHBIX Mapa-
METPOB

3a BbI30B (oyHKUMM C NepeuHeM hopMasibHbIX
napameTpoB

3b BbI30B (hyHKLMM C NEPEYHEM HEDOPMaUTbHbIX
napameTpoB

4a BbI30B MeTOZa C nepeyHeM hopMasibHbIX Na-
pameTpoB

Mpuyvep (cMm.MprveYaHve)

CAL C10(%1X10. FALSE. A. OUT. B)
CAL CMD_TMR(%IX5, T#300ms. OUT. ELAPSED)

CAL C10( [ FB ums ak3emnisipa
CU = %lIX10.
R :=FALSE. PV =A.
Q =>OUT.
CV=>B)
CAL CMD_TMR(
IN := %IX5.
PT = T#300ms,
Q =>OUT.
ET => ELAPSED.
ENO => ERR)
LD A
ADD D5
ST C10.PV
LD %IX10
ST c1o.cuU
CAL C10 /I FB nmsa ak3emnnspa

LD C10.CV Il Tekywwin pesynstar
LIMIT(  AMsa dpyHKLym

EN := COND.

IN := B.

MN =1,

MX =5,

ENO => TEMPL

)
ST A Il HoBbIlh TekyLuwiA pesynbTar
LD 1 /lyctaHOBWTH TeKylumiA pesynbTar
LIMITB. 5 /In ncnonb3oBaTtk ero Kak IN
ST A 11 HoBbIl TEKYLLMIA pe3ynbTar
FBINST.M1 ( Il ma meToza

EN := COND.

IN :=B.

MN = 1.

MX =5,

ENO => TEMPL

)
ST A Il HoBbIlh TekyLumiA pesynsTar
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OKoH4YaHve Tabnuupl 69

Hounep OnucaHune Mpumep (cMm npumevaHue)
4b BbIi30B MeTOAa C nepeyHeM HeddopMasibHbIX LD 1 /lycTaHOBUTb TekyLLmiA pesy/bTar
napameTpos FBINST.M1 B. 511 n ncnonb3oBarh ero kak
INST A /I HOBb IV TEKYLLWIA pe3yribTaT

MpnumevaHne — B npuBeAeHHbIX Bbille NpUMepax NpeanonaraeTcs 0bbasneHne

VAR
Clo 1 CTU;
CMD_TMR: TON:
A B L INT;
ELAPSED: TIME:
OUT. ERR. TEMPL. COND: BOOL:

END VAR

CTraHpapTHble BXOAHbIE OnepaTopbl CTaHAapTHbIX (DYHKLMOHA/IbHBIX 6/10KOB, onpefenieHHble B Tabnvue
70. MOTyT UCNOMb30BaTLCS B COYETAHUMN CO CBOMCTBOM 2 (3arpy3ka/coxpaHeHue) B Tabnuue 69. JaHHbIi Bbl-
30B 3kBMBasieHTeH CAL C nepeyHem napameTpoB, KOTOPbI COAEPXUT TONbKO OAHY MEPEMEHHYI0 C UMEHeM
BXO/IHOTO onepaTtopa.

MapameTpbl, KOTOpPblE HE NPEAOCTaBATCA, 6epyTCA U3 NOCNEeAHEro NpUcBanBaHna Wan, eC/in OHU He
npefocTaBneHbl, U3 UHUUManusaumn. 3To CBOWCTBO MOAAepXMBaeT NPO6GMEMHYI0 cuTyauuio, rae cobbiTus
ABNAOTCA NpefAckasyemMbiMW, U NO3TOMY TOJIbKO OfiHA NMepeMeHHas MOXeT 6biTb 3MEHeHa OT OHOrO0 BbI30Ba
K cnegytouiemy.

Mpumvep 1

BmecTe ¢ 06bABNeHEM

VAR CIO: CTU; END_VAR

B NnocnefoBaTeNbHOCTU KOMaH[,

LD 15

PV Cto

fJaeT Takolixe pe3ynbTaT, 4TO "

CAL C10(PV:=15)

MponyLeHHble BxoAbl R 1 CU nmetoT 3HaueHus, NpucBoeHHbIe UM paHbLue. MockonbKy Bxos CU geTek-
TvpyeT nepegxuii (OPOHT, AaHHbIM BbI30BOM OyfeT YCTaHOBNEHO TO/bKO 3HadyeHve Bxoga PV; oTcueT He
MOXeT MPOoU30iiTK, NOCKONbKY HENpesoCTaB/eHHbI NapaMe TP He MOXET U3MEeHNTbCS. B oTmMune oT aTo-
ro pesynbTaThbl NOCNef0BaATENLHOCTN

LD %!X10
Ccu Cio

B OTCYeTe NPy MakCMMyMe B KaXK[0M BTOPOM Bbl30Be 3aBUCAT OT CKOPOCTMU n3MeHeHus Bxoaa YaLXiO.
Kax bl BbI30B UCMOMb3yeT paHee yCTaHOBEHHble 3HaYeHus ans PVu R

Mpumep 2

C 6ucTabnnbHbIMU OYHKLMOHABHBIMY 610KaMK, € NONyYeHeM feknapawum
VAR FORWARD: SR: END_VAR

3TO0 NPMBOAUT K HEABHO YC/TOBHOMY noBedeHuio. MocnegosaTenbHOCTb

LD FALSE

S1 FORWARD

He U3MeHsieT cocTosiHMe bucTabunsHoro FORWARD. Cneaytolan nocnegoBaTenbHOCTb
LD TRUE

R FORWARD

cbpacbiBaeT 6UcTabuIbHOE COCTOsHME.
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Ta6nuuya 70 — CraHgapTHble onepaTtopbl oyHKLMOHaIBHOTO 6/10ka 415 A3blka 1L

Homep O YHKUNOHANbHbII 610K BxogMoii onepatop BbIXOAHOI onepaTop
1 SR S1R Q
2 RS S.RL Q
3 F/R_TRIG CLK Q
4 CTU CU. R. PV CV. Q. Takke RESET
5 CTD CD. PV CV.0O
6 CTUD CU. CD. R. PV CV. QU. QD. Takke RESET
7 TP IN. PT CVv.0
8 TON IN. PT CV.O
9 TOF IN. PT CVv.0

MpumevaHne — LD (3arpy3ka) He ABNSETCA HEOGXOAMMON Kak BXOAHOWM onepaTop cTaHAapTHOro hyHK-
LIMOHa/IbHOTO 6/10Ka, NOCKOSIbKY (RYHKLMOHA/IbHbIE BO3MOXHOCTU LD BKIOYEHbI B PV.

MapameTpbl, KOTOpble He MpPeAoCTaBNslOTCS, 6epyTca M3 MOcNeAHEro NpUcBavBaHUS WU, €C/IN OHM
He npefocTaB/ieHbl, TO U3 MHULManu3aumun. JaHHoe CBOMCTBO MOAAEPXUBAET NMPO6EMHYI0 CUTyaUuto, rae
co6bITUA ABMSAOTCA NpeAcKasyeMbIMU, Y NOITOMY TOJIbKO OfHA NMepeMeHHas MOXET U3MEHSATLCA OT OfIHOTo
BbI30Ba K C/iefyloLiemy.

7.3 CTpYKTypupOBaHHbI TekcT (ST)

7.3.1 O6Lwme nonoxeHus

TekcToBbIV A3bIK MporpammupoBaHmns “Structured Text. ST" npegocTasnseTcs U3 A3bika NPOrpaMmmMmpo-
BaHus lNMackasb ANA UCMO/Ib30BaHUA B HACTOSALLLEM CTaHAapTe.

7.3.2 BblpaxeHus

B A3bike ST KOHeL, TEKCTOBOW CTPOKM AO/HKEH UHTEPNPETUPOBATLCA Tak Xe. kak cumsos npobena (SP).

BblpaxeHne — 3T0 KOHCTPYKLMSA, KOTOpas npu BbIYNC/IEHUN faeT 3HaYeHne, COOTBETCTBYIOLLLEE O4HOMY
13 TUMOB AaHHbIX. MakcuMasnbHO AONYCTUMAan ANMHA BbIpaXXeHWil onpeaensieTca pa3apaboTynkoMm.

BblpaxeHns cocToAT U3 onepaTtopoB ¥ onepaHAoB. OnepaHg JO/DKeH ObiTb NUMTEpasiom, Nnepeyncnm-
MbIM 3HAYEHVEM, NepeMEHHON, BbI30OBOM (DYHKLMM C pe3ynbTaToM, BbI30OBOM MeToa C pe3ynibTaToM, BbI3OBOM
3ak3emnasapa PyHKUMOHaNLHOro 6710Ka C pe3ynbTatom Wan APYruM BblpaxXeHnem.

Onepatopsbl A3blka ST 0606LeHbl B Tabnuue 71.

Pa3spaboTuuk onpegenseT siBHble U HesBHble Npeobpa3oBaHnsa Tuna.

Mpy BbIYMCNIEHNIN BbIpaXEHUA NMPUMEHSAIOTCA CrieayloLLve npasuna:

1 Onepatopbl NPUMEHAIOT onepaHbl B NocnefoBaTe/lbHOCTH, ONpeaesemMoin npuopuTeTom oneparto-
poB. NpuBefeHHbIM B Tabnmue 71. OnepaTop C ManBbIOLIMM MPUOPUTETOM B BbIpaXKEHUU NPUMEHSeTCa nep-
BbIM, 3a HUM CneflyeT onepaTop co criefyrowum 6onee HA3KUM NPUOPUTETOM U T. . 40 3aBEPLUEHNS BblUMC-
neHus.

Mpuwvep 1

Ecnn A, B, Cn D Tuna INT co 3HaveHusmn 1,2, 3 n 4, COOTBETCTBEHHO, Torja

A*B-C'ABS(D)

BbluMCNsAeTCA A0 -9, a

(A*B-C)'ABS(D)

BbluncnseTcs ao 0.

2 OnepaTopbl paBHOrO NPUOPWTETA LOJIKHbI MPUMEHSTLCS Kak 3anucaHHble B BbIPQXEHWW ClieBa Ha-
npaeo.

Mpumep 2
A*B*C BbluncnseTcs kak (A*B)*C.
3 Korga onepatop nmeeT ABa onepaHa, NepBbiM BbIYUCAETCS KpaliHWil cnesa onepaHy,.
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Mpumep 3
B BblpaxkeHUn

SIN(A)' COS(B) BbipaxkeHue SIN(A) BbluMcnseTCcsa BHavasle, 3a HUM cnefyeT COS(B), 3aTeMm cnefyeT Bbl-
YyuncrieHne NponsBefeHns.

4 Jlormuyeckme BbIpaXeHusi BbIUMCSIOTCSA TOMbKO A0 CTeNeHu, HEO6X0AMMOii AN onpefeneHns pesy b-
TVPYIOLLEro 3HaYeHusl, BK/0Uas BO3MOXHbIE NOG0UHbIE 3dhpekTbl. CTENeHb, A0 KOTOPOI OLEHNBaeTCs Noru-
ueckoe BblpaxeHue onpefensieTcs paspaboTuMKoM.

Mpumep 4
[na BbipaxeHus(A>B)&(C<B) gocTaTouHo, ecu
A<=B, 4T006bl OLLEHNTb TO0MNbKO (A>B), 4T00bI pelnTb, 4TO 3HAYEHVE BbipaXKeHusi paBHO FALSE.

5 OYHKLMM 1 METOAbI BbI3bIBAOTCSA KakK 3/1eMEHTbI BbIPAXEHUs!, BKIoYatoLWwme nMs yHKLUM UM MeTo-
[a. 33 KOTOPLIMU ClieAyeT NepeyeHb napamMmeTpoB B CKOGKaXx.

6 Korga onepaTop B BbIpaXeHUW NpeacTaB/ieH kak 0AHa 13 neperpyxeHHbix (yHKUMiA, npeobpa3oBaHue
onepaHoB 1 pe3ynbTaThbl CEAYOT NPaBUly U NPUBEAEHHBLIM HUXE NpUMepam.

MpuBeAEHHbIE HUXKE YCI0BUS MPU BbINO/IHEHWM ONEPaTOPOB PACCMATPUBAOTCS Kak OLLUGKM:

a) caenaHa nonbITka AesieHns Ha HyJb;

b) onepaHAbl He OTHOCATCA K KOPPEKTHOMY TUMY AaHHbIX 4/151 onepauuu;

C) pesynbTarT YiC/I0BOIi Onepauun NpesbIWaeT guanasoH 3HauYeHin AN ee TUNa AaHHbIX.

Tabnuuya 71 — Onepatopsl A3blka ST

Ho- Onueanue Cumson Npumep MNpuoputeT
mep Onepaymnsa*l

1 Ckobku (BbIpaXXEHNE) (A+B/C), (A+ByC. A/(B+C) 11 (Cambliii

BbICOKWIA)
2 BblucrieHve pesynbtata yHk-  VgeHTudvkaTop LN(A). MAX(X.Y). 10
Ly n MeToja (nepeyeHb NapameTpoB) myclass.my_method(x)
- eC/v pesynbTar 06bAB/EH

3 PasbiveHoBaHve A RA 9

4 OrtpuuaHue - -A-A 8

5 YHapHbliA ntoc + +B.+B 8

5  [ononHexve NOT NOTC 8

7 BossegeHve B CTenebe oo A"B.B" B 7

8  YMHOXUTb * A'B.A'B 6

9  Pazgenutb / A/B.A/B/D 6
10  Moaynb MOD A MOD B 6

11 fobasutb + A+B.A+B+C 5

12 BbMecTb - A-B.A-B-C 5

13 CpaBHeHue S > <= >= A<BA<B<C 4

14 PaBseHCTBO = A=B.A=B&B=C 4

15  HepaseHcTBO o AoB.AoB 4
16a  Nlornyeckoe U & A&B.A&B.A&B&C 3
16b  Jlornueckoe A AND AANDB 3

17 NNornyeckoe ucknovarowee NN XOR AXOR B 2

18  Jlornyeckoe WA OR AORB 1 (Hu3wwiA)



OkoHyaHve Tabnumupl 71

ChyHKLWIA.

EXPT(A. B).

7.3.3 Onepartopsbl
7.3.3.1 O6uwme nonoxeHus

Onepatopsbl fA3blka ST 0606LeHbl B Tabnnye 72. MakcumanbHO gonycTumas ganHa onepaTtopoB ycTa-
HaB/MBaeTCcs pa3paboTUMKOM.

Tabnuua 72— Onepatopbl A3blka ST

Hovep
1

la

lc

1d

2ab>

2bb>
2cH

OnvcaHvie

MpucsansaHve
nepemMeHHas := BblpaXKeHune:

[NepemeHHasn 1 BbIpadKeHMEe NPOCTOro Tuna AaHHbIX

nepeMEHHble 1 BblpaXXeHne NPoCToro tuna AaHHbIX
C HesIBHbIM NPeo6pa3oBaHMeM TUMNa B COOTBETCTBIM
¢ pyicyHkom 11

[NepemeHHasn 1 BbIpaxKeHVe TuMna AaHHbIX, onpeae-
NAemMoro nosb3oBaresiem

SK3EeMN/IAPbI TUMA (OYHKLMOHA/LHOTO 6/10Ka

BbI30B dhyHKLMK

BbI30B (hyHKLIMOHA/TLHOTO 6/10Ka M UCMOMb30BaHVe
BbIXOAHOM NepeMeHHOl thyHKLOHAIbHOTO Br10Ka

BO3BPAT
Bbi6op

IF ...
THEN ...

ELSIF...
THEN...

ELSE ...ENDJF

FOCT P M3K 61131-3—2016

a>Te Xe npasuna NPUMEHNMbI K onepaHaam 3TVX OMnepaTtopoB Kak K BXOAam COOTBETCTBYHOLLMX CTaHAAPTHbLIX

b' PesynbTar BbluMC/IEHNS BbipaxkeHust A"B [0/KeH ObiTb TakMM Xe. Kak pesynbTaTl BbMUC/EHUS (DyHKLMM

Mprveepsb!

A= B; CV:= CV+1: C:= SIN(X);
A _Reai:=BJnt;

A_Structl:= B_Structl:
C_Arrayl ~D_Array1,;

A_Instancel:= BJnstancel,

FCT(7):

CMD_TMR(IN:= binl. PT:= T#300ms);
A=CMD_TMR.Q;
FB_INST.M1{17);

RETURN,;

D= B*B—4.0'A'C,
IFD<00
THEN NROOTS:=0:
ELSIF D=0.0
THEN
NROOTS:= 1;
Xl:=- Bi.OA):
ELSE
NROOTS:= 2;
X1:= (- B+ SQRT{D)Y(2.0*A);
X2:= (- B- SORT(D))/(2.0'A):
ENDJF;
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OkoHuaHve Tabnuupbl 72

Howvep OnvicaHve Movivepb!
5 CASE... OF TW:= WORD_BCD_TO_INT(THUMBWHEEL);
TW_ERROR:=0;
ELSE ... CASE TW OF
END_CASE 15 DISPLAY:» OVEN_TEMP;

2: DISPLAY:» MOTOR_SPEED;
3: DISPLAY:» GROSS - TARE:
4.6..10: DISPLAY:» STATUS(TW - 4):
ELSE DISPLAY :=0:

TW_ERROR:= 1L
END_CASE:
QW100:» INT_TO_BCD(DISPLAY);
Tepaums
6 FOR...TO ...BY ...DO J:=101:
FOR I:= 1TO 100 BY 2 DO
END.FOR IFWORDSJI] = KEY' THEN
J:=l
EXIT:
ENDJF:
END_FOR;
7 WHILE ... DO J=1
WHILE J <= 100 & WORDS[J) <> 'KEY' DO
END_WHILE Ji=J+2;
END.WHILE:
8 REPEAT ... Ji=-1;
UNTIL... REPEAT
END_REPEAT Ji=J+2:
UNTIL J = 101 OR WORDS[JJ = KEI
END_REPEAT:
93> J=1
WHILE (J <= 100 AND WORDS[J] <> KEY ) DO
.IF (J MOD 3=0) THEN
CONTINUE:
ENDJF;
(*ecrmj=1,2,4.5,7,8.... TOrga aToT oneparop*):
END_WHILE:
t0a  Bbixog us ntepauyn EXIT; (cm. Takke B cBolicTBe 6)

u MycToii oneparop

a>Ecnm onepatop EXIT niav CONTINUE (cBoiicTBo 9 umn 11) noaaepxvBaeTcst, TO OH JO/MKEH NOAAEPKUBATb-
cA 15 Bcex onepatopos utepaumny (FOR. WHILE. REPEAT), koTopble NoAAEpXVBAIOTCA B peaim3aLyn.

b>ECN (hyHKLWS, TUM CDYHKLMOHaUTLHOTO 6/10Ka WM METOZ, JAeT Pe3y/bTaT, a Bbi30B OTCYTCTBYET B BbIPAXKEHNN
Np1CBavBaHS, TO Pe3y/IbTar OTMEHSIETCS.
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7.3.3.2 TpucsanBaHune (CpaBHeHue, pe3ysbTaT, BbI30B)

7.3.3.2.1 O6wme NonoxeHus

OnepaTtop npvceanBaHus 3aMeHseT Tekyliee 3HauyeHue efUHCTBEHHOW WAW MHOrO3/1eMeHTHON nepe-
MEHHOIi Ha pe3ynbTaT OLEHKU BblpaxkeHus. OnepaTop NpYCBanMBaHUS BK/OYAET CCbISIKY HA NMEpPeMEHHYH Ha
NeBoii CTOPOHe, 3a KOTOPOIA cnedyeT onepaTtop NpMcBavBaHWA «:=», 3a KOTOPbIM CriefyeT BblpaxeHue, KoTo-
poe [0/MKHO 6bITb BbIYVCIEHO.

Hanpumep.onepatop

A =B:

ncnonb3yeTcs AN 3aMeHbl OAMHOYHOTO 3HAYEHUS AaHHbIX MepeMeHHOol A Ha Tekylliee 3HayeHune nepe-
MeHHoli B. ecnu o6a tmna INT unm nepeMeHHas B MoxeT 6bITb HeABHO nNpeobpa3oBaHa B Tvn INT.

Ecnm A 1 B — MHOrosfnieMeHTHble NepeMeHHble, TUMbl AaHHbIX A U B fo/MKHbI 6bITb 04MHaKoBbIMK. B
3TOM C/lyyae 3/1eMeHTbl NepeMeHHol A NonyyatoT 3HaYeHNs 3/1IeMEeHTOB NepeMeHHoW B.

Hanpumep, ecnn A n B nmetot trnsl ANALOG_CHANNEL_CONFIGURATION. To 3HayeHus Bcex ane-
MEHTOB CTPYKTYPUPOBAHHOI NepeMeHHOW A AO/MKHbI GbiTb 3aMEHEHbI TEKYLLMMU 3HAYEHUAMU COOTBETCTBY-
IOLLMX 3/IEMEHTOB NepeMeHHol B.

7.3.3.2.2 CpaBHeHue

CpaBHeHMe Bo3BpalllaeT ero pesy/nbTar Kak 1ornyeckoe sHavyeHme. CpaBHeHne JO/HKHO BKIOYATbL CCbi-
Ky Ha nepeMeHHyl Ha /1eBOil CTOPOHe, 3a KOTOpOWi criedyeT onepaTop npucBanBaHus, 3a KOTOPbIM criefyet
CCbl/IKa HA NEPEMEHHY0 Ha NPaBoil CTOpPOHe. MNepeMeHHble MOryT 6GbiTb OHO3/IEMEHTHLIMU UM MHOTO3/e-
MEHTHbLIMWN NepPeMeHHbIMU.

CpaBHeHwne

A=B

[O/MKHO UCNO/Mb30BaThCA A1 CPaBHEHUS 3HAYEHWA AaHHbIX NepeMeHHOl A ¢ 3HaYeHWeM nepemMeHHol
B. ecnun 06e 0THOCATCA K OAHOMY TUMY AAHHbIX WAV O4HA U3 NepeMeHHbIX MOXeT 6bITb HESIBHO Npoobpasosa-
Ha B TN AaHHbIX APYroli NnepeMeHHO.

Ecnm A n B — MHOroanemeHTHble nepemMeHHble, TO TUMbI AaHHbIX A 1 B A0/KHBI 6bITb 0gUHaKoBbIMU. B
3TOM C/lyyae 3/1eMeHTbl NepeMeHHol A CpaBHUBAIOTCS CO 3HAYEHUAMW 3/IEMEHTOB NepeMeHHo B.

7.3.3.2.3 PesynbTar

MpucsanBaHne Takke UCNO/b3yeTcs, YTobbl MPUCBOUTL pe3ynbTaT OYHKUUU TUMy PyHKLUOHANLHOIO
6noka nnn metogdy. Ecnu pesynbtar onpefefieH AnA 3TOr0 NPOrpamMMHOr0 KOMMOHEHTa, BbINOHAETCH, No
KpaliHeli Mepe, O4HO MpuCBavBaHWe K UMEHU 3TOr0 NPOrpaMMHOro KOMMoHeHTa. BosBpaljaemoe 3HaueHue
[O/MKHO ObITb Pe3y/ibTaToM CaMoro nocrieHero BbINOIHEHUS Takoro npucsanBaHus. OWnOKoli ABNAeTCS BO3-
BpaT BbluncneHus ¢ nepemeHHoii ENO 3HaueHns TRUE, ecnu TonbKo He 6b1/10 BbIMOSIHEHO, MO KpaiiHel mepe,
OflHO Takoe npucBanBaHue.

7.3.3.2.4

®yHKUWA, MeTOoA 1 onepaTopbl ynpasieHns yHKLWOHaIbHOTO 6/10Kka BK/IOYAOT MeXaHU3Mbl /19 BbI30-
Ba 3TOr0 NPOrpaMMHOr0 KOMMOHEHTa U A1 BO3BpaTa ynpasfeHus Bbl3biBalolwemMy 06BbeKTy A0 hr3nyeckoro
3aBepLUEHNs NPOrpaMMHOro KOMMOHEHTa.

- FUNCTION

®YHKLMA BbI3bIBAETCA ONEPaToOPOM, BKIOHAKOLUM UMS PYHKLMKW, 3a KOTOPbIM CrieayeT nepeyeHb napa-
MeTpOB B CKOOKax, kak nokasaHo B Tabnuue 72.

[na BbI30BOB (OyHKLUM MPUMMEHSIOTCSA NpaBuia U CBONCTBa, onpegesieHHble B 6.6.1.7 FUNCTION_
BLOCK.

PyHKLUMOHa/IbHbIE 6/10KN BbI3bIBAIOTCA ONEepaTtopoM, BKIYALWMM UMSA 3K3eMnaspa PYHKUUOHaIbHOro
610Ka, KOTOpbIM CnefyeT nepeyeHb NapameTpoB B CKOOKax, kak nokasaHo B Tabnuue 72.

- METHOD

MeToAb! BbI3bIBAOTCA ONEpaTopoM, BK/IOYAOWMM UMS 3K3eMMsapa, 3a KOTOpbIM criefyeT «.» U UMSA
mMeToAa, ¥ NnepeyeHb NnapaMeTpoB B CKOOKaX.

- RETURN

OnepaTtop RETURN o6ecneyrBaeT paHHWi1 BbIXOA U3 PYHKL UMW, (DYHKLMOHAIBHOTO 6/10Ka Unu nporpam-
Mbl (Hanpvmep, Kak pe3ynbTaT oueHku onepartopa IF).

7.3.3.3 Onepartopsl Bbibopa (IF. CASE)

7.3.3.3.1 O6LWwwme nonoxeHms

OnepaTtopsl Bbi6opa BktovatoT onepatopsbl IF n CASE. Onepatop Bbli6opa BbiGupaeT ogunH (Mnv rpynny)
COCTaB/IAOLWMNX €ero onepaTtopoB A9 BbINOSIHEHUA HA OCHOBE yKa3aHHOro ycnosus. Npumepbl onepaTopos
Bbl6boOpa npuBefeHbl B Tabnvue 72.
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7.3.33.21IF

Onepatop IF ykasbiBaeT, YTO rpynna onepaTtopoB BbINO/HAETCA, TONILKO €C/IM CBSA3aHHOE lornyeckoe
BblpaXeHne Npu BblYMCIeHNN NpuHMMaeT 3HadeHue 1 (TRUE). Ecnu ycnoBue SBASETCA NTOXHBIM, TO UAn one-
paTop He BbINOMHAETCSA, UK BbINOMHAETCA rpynna onepaTopos creaylolas 3a kayesbiM cnosom ELSE (nnn
KnoyesbiM cioBoM ELSIF. ecnu cBA3aHHOe 10rMyeckoe ycnosmne AABNSETCA UCTUHHBIM).

7.3.3.3.3 CASE

Onepatop CASE Bknto4YaeT BblpaXeHne, KOTOPoe BbIYMCASIET NePeMEHHY0 NPOCTOro Tuna AaHHbIX («ce-
NIEKTOP»). U NepeyeHb rpynn onepaTtopos, NpuyeM Kaxgas rpynna MapkupyeTcs O4HUM WK 60/bLLMM YUC/IOM
NMTepasios, NepeyncIMMbIX 3Ha4YeHUi MM NoAAMana3oHoB, B 3aBUCMMOCTU OT TOFO, YTO MPUMEHMMO. Tunbl
[aHHbIX TaKMX MapKepoB LO/HKHbI COOTBETCTBOBATbL TUMY AaHHbIX NEPEMEHHOI cenekTopa, T.e. nepemMeHHas
cefnekTopa fo/mkHa 6bITb CPaBHUMON C Mapkepamu.

JTO yKasblBaeT Ha TO. YTO BLINOJIHAETCA Nepsas rpynna oneparopos, OAVH U3 Anana3oHOB KOTOPbIX
COZlepXUT BbIYMC/IEHHOE 3HaueHune cenekropa. Ecnv 3HayeHne cenektopa HaxoAWTCA BHe AuanasoHa AN
no6oro U3 cnyyaes, TO BbIMONHAETCA NOC/Nef0BATE/IbHOCTL OMEepPaTopos, crefytoLas 3a K/4YeBbiM C/I0BOM
ELSE (ecnv oHa nmeeTcs B onepatope CASE). B NnpoTVBHOM c/lyyae H/ ofHa 13 nocnefoBaTeibHoCTel one-
paTopoB He BbIMNOJIHAETCS.

MakcumanbHo fonycTUMoe Yncno Bolbopos B onepatopax CASE onpefensercsa paspaboTynKkoMm.

7.3.3.4 OnepaTtopbl utepaummn (WHILE. REPEAT. EXIT. CONTINUE. FOR)

7.3.3.4.1 O6wue nonoxeHus

OnepaTopbl UTepauun yKasblBatoT, YTO rpynna CBA3aHHbIX ONepaTopos A0/1KHA BbINOMHATLCSA NOBTOPHO.

Onepatopbl WHILE n REPEAT He [O/KHbl MCNO/b30BaTbCA A5 JOCTUKEHUS MEXMPOLECCHOW CUH-
XPOHM3aLMN. HANPUMeEp, KaK LMK OXUAAHUS» C BHELUHE onpejensieMbiM YC/I0BMEM 3aBepLueHns. s 3Toi
Lenu fo/mKHbI UCNosb3oBaTbcA asieMeHTbl SFC.

Owwnbka Bo3HMKaeT, ecnu onepatop WHILE nnn REPEAT ucnonb3yeTcs B asiroputMme, A8 KOTOPOro
YO,0BIETBOPEHNE YCNOBUA 3aBEPLUEHMA LMKIa WAK BbINOSIHEHWE onepatopa EXIT He MOXeT 6bITb rapaHTu-
posaHo.

Onepatop FOR ucnonb3yeTcs, Korga Yncio ntepauuii MoxeT 6biTb ONpegenieHo 3apaHee: B NPOTUBHOM
cfyyae Ucnosb3yTcsa KoHCTpykuun WHILE nnn REPEAT.

7.3.3.4.2 FOR

Onepatop FOR yka3blBaeT, 4TO Moc/iefoBaTe/ibHOCTL OMepPaTopoB BbIMOIHAETCA NOBTOPHO, A0 K/toye-
Boro cnoea END_FOR. B To Bpemsi kak nocnefoBaTe/IbHOCTb 3HAYEHU NpucBavMBaeTCsl NepemMeHHOR ynpas-
neHus uuknom FOR. MNMepemeHHas ynpasneHus, HayasibHOe 3HaYyeHne U KOHeYHOe 3HayeHue [0/DKHbI 6biTb
BbIPQXXEHUSMW O4HOTO U TOro Xe uesoro Tvna (Hanpumep. SINT. INT nau DINT) 1 He AO/TKHbI U3MEHATLCS HU
B KaKOM 13 NOBTOPAIOLLMXCA OnepaTopos.

Onepatop FOR npupalinsaeT nepeMeHHyto ynpasieHnsa BBEPX UM BHU3 OT Ha4asIbHOro j0 KOHEYHOTo
3HaYeHusa B NpupaLleHuax, onpeaensemMbix 3HayeHeM BbipaXeHus. Ecnm KOHCTpyKuus BY nponyckaetcs, To
3HayeHue npupatLeHmsa no ymos4yaHuio npupasHuBaeTca K 1

Mpuvep —

Linkn FOR, 3agaBaemblii BbIpaXeHnem

FOR/:=3 TO 1STEP-1 DO

3aBepLUaeTCs, Korfa 3HauyeHvie nepemMeHHoi gocTuraeT O.

TecT Ha ycnoBve 3aBepLUeHNs BbIMOIHAETCA B Hauasle KaxAoln ntepauumn, Tak Yto nocnefoBareslHoCTb
0onepaTopoB HE BbINOJIHAETCA, €C/IN 3HAYEeHWe NepeMeHHON ynpaBneHnsa npeBbillaeT KOHEYHOE 3HayeHwue,
TO eCcTb 3HayeHue nepeMeHHol ynpasneHus 60sblie, WAW. COOTBETCTBEHHO, MEHbLLE KOHEYHOTo 3HauyeHus,
€Cc/ 3HaueHne VHKpPeMeHTa NosIoXnTeIbHOe, UIN. COOTBETCTBEHHO, oTpuLatesibHoe. 3HaueHre nepemMeHHo
ynpassieHus nocne 3aseplleHns unkna FOR onpegenseTcsa pa3paboTyMKOM.

WTepauus 3aBepluaeTcs, korga 3HavyeHne nepeMeHHon ynpaBneHns HaxoauTca BHe AnanasoHa, 3afaH-
HOro KOHCTpYKUuei TO.

Cnegywowuii npumep ucnonb3oBaHns onepatopa FOR npuBegeH B cBoiicTBe 6 Tabnuubl 72. B 3aTom
npumepe unkn FOR ncnonb3yeTcs, 4To6bl onpeaenuTb MHAeKC J NepBoro NosBeHNs (ecnm aTo UMeeT MecTo)
cTpokn «KEY» B He4eTHbIX asieMeHTax maccusa cTpok WORDS ¢ gnana3oHoMm 3HavyeHuid nHgekcos (1..100).
Ecnv nosiBnexHne He obHapyxeHo. J 6yaeT nmeTb 3HadeHue 101.

7.3.3.4.3 WHILE

OnepaTtop WHILE Bbi3biBaeT BbINOSIHEHME MOC/IEA40BATE/ILHOCTY OMEepaTopoB A0 K/1KYEeBOro C/ioBa
END_WHILE. OnepaTopbl BbINO/HAOTCA NOBTOPHO A0 TeX MOP. Moka CBA3aHHOE SIOTMYecKoe BbIpaxeHue
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CTaHeT NoXHbIM. Ecnn BbipaxeHne n3HayasibHO /I0XHOe, TO rpynna onepaTopos BOOOLLE He BbINOMHAETCS.
Hanpumep, npumep FOR..END_FOR mMoxeT O6biTb nepenucaH C WCMNO/Ib30BaHWEM KOHCTPYKLUU
WHILE.,.END_WHILE. npvBegeHHo B Tabnmue 72.
7.3.3.4.4 REPEAT
Onepatop REPEAT BbI3blBaeT nocsefosarenibHOCTb oneparopos A0 koyesoro cnosa UNTIL ansa Bbl-
MOSIHEHNA NOBTOPHO (U, MO KpaiHel mope, OAHOKPATHO), MOkKa CBA3aHHOE /I0rMYecKkoe YC/ioBue ABAseTcs
NUCTUHHbBIM.
Hanpumep, npumep WHILE...END_WHILE moxeT 6bITb nepenucaH ¢ MUCMNosib30BaHWEM KOHCTPYKL MU
WHILE.,.END_WHILE. npvuBefaeHHoi B Tabnuue 72.
7.3.3.4.5 CONTINUE
Onepatop CONTINUE ucnonb3yetcs Ans nepexoja Yepes octaBlUMecs onepaTopb! Uuknia utepauun, B
kotopom CONTINUE pa3smelyaeTcsa nocne nocnegHero oneparopa Lukia HenocpeacTBeHHO nepes TepMuHa-
Topom uukna (END_FOR. END_WHILE nnn END_REPEAT).
Mpumep —
Mocne BbINOMHEHMS OMNepaTopOB, 3HAYEHWE MEepemMeHHOl, eCnn 3HaYeHWe I0rMYeckor nepemeHHo
FLAG=0 1 SUM-9. ecnu FLAG-1.
SUM:=0;
FOR /.- 1TO3DO
FOR J:=1TO2 DO
SUM:= SUM + 1,
IF FLAG THEN
CONTINUE;
ENDJF;
SUM- SUM + 1;
END_FOR:
SUM.- SUM + 1;
END_FOR;

7.3.3.4.6 EXIT
OnepaTop EXIT ncnonb3yeTtcsa ANa 3aBeplleHns ntepauuii 40 yA0BIETBOPEHNSA YCNOBUA 3aBepLUEHNS.
Korga onepatop EXIT pasmellaeTca BHyTPU BIOXKEHHbIX UTEPATUBHbLIX KOHCTPYKLUIA, BbIXO NPOUCXO-
OWT OT BHYTPEHHEro Lukna, B KOoTopoM pasmelleH EXIT, To ecTb ynpaBneHne nepexoguT K cnepyroLlemy
oneparopy nocse TepmuHaTopa nepsoro uukia (END_FOR. END_WHILE unun END_REPEAT), 3a KOTOpbIM
cnepyet onepatop EXIT.
Mpumep —
Mocne BbINONHEHWSA OMEpPaTopPOB, 3Ha4YeHne nepemeHHoli SUM=15, ecnn 3Ha4YeHre N0rMyecKoin nepemeH-
Hoit FLAG- 01 SUM=6. ecnn FLAG=1.
SUM:=0;
FOR /:= 1TO3DO
FORJ - 1TO2DO
SUM:= SUM + f;
IF FLAG THEN
EXIT;
ENDJF;
SUM- SUM + 1,
END_FOR,
SUM-SUM + 1;
END_FOR
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8 Tpadhmueckue A3bIKN

8.1 O6wme 3/IOMEHTbI

8.1.1 O6wume nonoxeHms

padnyeckme sA3blk1, OnpefdesnieHHble B HacToslWeM cTtaHgapTe, aTo LD (peneliHo-KOHTaKTHble CXeMbl)
n FBD (chyHKUMOHa/IbHbIE GM1OKOBbLIE AnvarpamMMmbl). dNeMeHTbl Noc/efoBaTeIbHON (DYHKLMOHAIbHOW CXeMbl
(SFC) moryT ncnonb3oBaTbCA COBMECTHO C II0ObIM U3 3TUX A3bIKOB.

DnemMeHTbl NPUMEHSATCA K 060MM rpachuueckum A3bikam HacTosALWEero ctaHaapTa, T0 ecTb k LD n FB n Kk
rpadouyeckomy npefcTaB/IEHNI0 3/IEMEHTOB Noc/ieoBaTeNIbHON PYHKLMOHaNLHOWN cxembl (SFC).

8.1.2 MNpepcTaBiieHne NepeMeHHbIX U 3K3eMNNAPOB

B rpachnueckux a3bikax Bce nogaepxunsaemble TUMbl AaHHbIX JO/DKHbI ObITb 4OCTYMHbI Kak B onepaHgax
Unu Tak u B napameTpax.

B rpadyunuecknx A3bikax fO/MKHbI NMOAAEPXMBATLCA BCE 0ObAB/IEHNSA 3K3eMMNISAPOB.

Mcnonb3oBaHne BbIpaXXEHUA Kak napaMeTpoB WK Kak UHAEeKCa MaccusBa He BXOAUT B 3afady HacTosi-
Lero ctaHgapra.

Mpumep —
TYPE
SType: STRUCT O6baABNEHNs Tuna

x. BOOL;

a: INT;

t: TON; END_STRUCT;
END_TYPE;

VAR O6bsABNEHNA NePeMEHHO
x. BOOL;
ii INT,
Xs: ARRAY[1..10] OF BOOL;
S: SType;
Ss: ARRAY[0..3] OF SType;
t: TON;
Ts: ARRAY[0..20] OF TON;
END_VAR

a) O6bABNEHNA NEPEMEHHOW 1 TUNa
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Vcnonb3yeT onepaHa;

KaK 3/1eMeHTapHylo NepeMeHHyo

KaK 3/ieMeHT MaccuBa C NOCTOAHHbIM MHOEKCOM

KaK 3/ieMeHT MaccuBa C nepeMeHHbIM NHAEKCOM

KaK 3/1eMeHT CTPYKTYpbl

KaK 3/ileMeHT CTpPYKTYpnpoBaHHOro maccumea

3K3eMNJIsp, NCMOMb3YyEeMbIii Kak napameTp:

Kak HOpMaI'IbeIVI aK3emMniap

KaK 3/ieMeHT MaccuBa C N0OCTOAHHbIM NHAEKCOM

KaK 3/1leMeHT MaccumBa C nepeMeHHbIM NHAEKCOM

KaK 3JIEMEHT CTPYKTYpbI

KaK 3/IeMeHT CTPYKTYpUpoBaHHOro maccmsa
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c) MpeacTasneHne ak3emnasapa kak napameTpa
OK3eMMsAp Kak:

[ T ——— npocTOoii ak3emnsp
X | TON 1
I-————- 1IN Q1
IPT ET]
F S —— -+
Ts [12]
+——— -+ 3/1leMeHT MaccmBa C NOCTOAHHbLIM UHAEKCOM
X | TON 1
--——- 1IN 1
|PT ET |
FR— —+
Ts [i]
+—— = + KaK 3/7IieMeHT MaccuBa C nepeMeHHbIM NHOEKCOM
X | TON 1
--—-- 1IN ql
|PT ET |
+—— - +
S.t
[ R — —_ 3JIEMEHT CTPYKTYpPbI
X | TON 1
I------ IIN Ql
IPT ET |
R — = +
ss[i] -t
+—— = + 3leMeHT CTPYKTYpPMPOBaHHOIo Maccusa
X I TON 1
-———- 1IN 1
|PT ET |
S N —_—+

d) NpeAcTaBneHve BbI30Ba K3EMMISPA

8.1.3 [lpepcTaBneHne NMHWIA N 610KOB

Wcnonb3oBaHne 6ykB, nonyrpacuyecknx u rpadumyecknx, Ana npeacrasneHns rpamuecknx anemex-
TOB onpegenseTcs pa3paboTUNKoM 1 He SABMIAETCA HOPMATUBHBIM TpeboBaHneM.

Ipadhmueckne anemeHTbl A3biKa, onpefesieHHble B HAcCTosLWeM pa3jesne 8. n3o6paxatoTcs C a1eMeHTa-
MW CTPOKM C MCNO/Mb30BaHVeM CMMBOJIOB M3 Habopa cvMBOOB. MprMepbl NpUBEAEHBI HUXKE.

JINHN MOXHO paclMpuTb 3a CYET MCMOMb30BaHUSA coefnHuTenss. CoxpaHeHue fJaHHbIX WK CBA3b C
3/1eMeHTaMu flaHHbIX He J0/KHbI BbITb CBSA3aHbl C UCNO/Ib30BaHWEM COeAUHUTENEN; 0AHaK0, YTOObI n3bexaTb
HEeOHO3HAYHOCTK, OLINOKa BO3HUKAET, ecnun NAeHTUNKaTop, NCNOob3yeMbli Kak MeTka CoefuHUTens, co-
BnajaeT C MMEHeM ApYroro MIMEHOBAHHOIO 3/1eMeHTa BHYTPU OHOrO ¥ TOr0 Xe NPOrpaMMHOro KOMMOHEHTA.

JNto6ble orpaHNYeHUsi Ha TOMOJIOTMI0 CeTU B KOHKPETHOW peanun3aumn JO/HKHbl GbiTb BbIPaXEHbI Kak
onpegensiemble pa3paboTUNKOM.
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Mpumep — Mpadpuyeckne anemeHTbI
FOpu3oOHTaNbHbIE AUHMKM e

BepTuKa/bHbIE IMHUN |

[oOpu3oHTanbHOB/BEPTUKA/IBHOE coeanHeHne (y3en) —+

MepeceyeHvie NMHWIA 6e3 coeauHeHus (y3na HeT)

CoefuHeHHble 1 HecoeAWHEeHHbIe YT bl (Y3/1bl) |

Bnoku ¢ coeMHN T eIbHBIMU IMHUAMU U — +

CoeguHnTenu n npogosnkeHune

8.1.4 HanpaBneHue NoToka B ceTAX

CeTb onpegensieTcs kak MakcumasibHblii HA6op B3aMMOCBA3aHHbIX rpadduUecknx 3/IeMEHTOB, UCK/IoYas
NeBble 1 Npasble WHHbI B cnyyae ceTell B A3blke LD. [Lo/KHbI 6bITb MPUHATHI Mepbl, YTO6ObI CBA3ATb C KaXK 0
CceTbl0 UM TPynnoi ceTeil B rpadduueckoM Si3bike CETEBblE METKW, OrpaHUYeHHble crpaBa ABOETOUMEM «:».
[aHHasa meTka 4o/HKHA MMeTb hopMy naeHTudmkaTopa nam 4ecaTMyHoro Lenoro 6e3 3Haka. O6actb BUAK-
MOCTW CETN U ee MeTKa AO/DKHbI OblTb T0KaNIbHLIMY 415 NPOrPamMMHOro KOMMOHEHTA, B KOTOPOM pacnosioxeHa
ceTb.

padhmyeckne A3bIKM UCMONb3YHOTCA ANA NpeAcTaBNeHns NoToka KOHLUENTyaslbHOW BeNuYMHbl Yepes
0fHY Unu 6osbLUEe YMCNO CeTeN, NpeCTaBNAOWMX NNAH ynpaBieHns, To ecTb:

- «loTOK 3Heprum»,

aHaNorMYHbI NOTOKY 3/IEKTPUYECKON SHEPrMM B 3/IEKTPOMEXAHNYECKON peneinHon cucteme 06bIYHO UC-
nosb3yeTcs B pefieliHo-KOHTAKTHbIX CXeMax.

MoTok aHepruu B A3blke LD f0/KeH NpoXoAuTb CrieBa Hanpaso.

- «[1oTOK curHasnoB»,

aHasiormyeH noToKy CUTHa/I0B MexXay 3/1eMeHTaMu cucTeMbl 06paboTKN CUrHANOB, TUMWYHO UCMOMb3Ye-
MOMY B (DYHKUMOHaNbHbIX 6/10KOBbIX AMarpaMmMax.

MoTok curHanos B s3bike FBD Ao/mKeH NPoXoAnTb C BbIXOAHOM (MpaBoii) CTOPOHbI (DYHKLUN MU PyHK-
LMOHaNbHOrO 610Ka KO BXOZHOW (N1eBOIA) CTOpPOHE ChyHKLMM AN hyHKLMOHaIbHOro 6/10ka (610K0B), coeau-
HEHHbIX TakuM 06pa3om.

- «[MOTOK feaTesIbHOCTU,

aHasiorMyeH noTOKy YrpaB/ieHNs MexXay a/1eMeHTaMun opraHnsauuy uam Mexay Laramm anekTpoMexa-
HMYECKOro CEeKBEHCOPA, TUMUYHO UCMOMb3YyEeMOro B MOC/eA0BaTe lbHbIX (PYHKLMOHAIbHbIX CXEMaX.

MoToK AeAaTenbHOCTU Mexay anemeHTamy SCF f0/KeH NPOXoAuTb OT HM3a LWara yepes COOTBETCTBYHO-
Wunii nepexon K BEpXy COOTBETCTBYIOLLENO NOC/EeAYOLWEro wara (Laros).
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8.1.5 BbluncneHue cetei

8.1.5.1 O6umne nonoxeHus

MopsigoK, B KOTOPOM BbIYUC/IATCA CETU W WX 3/IEMEHTbI, He 06513aTe/IbHO TaKoi Xe. Y4TO 1 NoOPSAAoK, B
KOTOPOM OHW NOMeYalnTCs WK BbIBOAATCA Ha 3KpaH. AHaN0MMYHO, HET HEOBXOAUMOCTH, YTOObI BCE CETU Bbl-
YUCNANUCH [0 TOTO, Kak MOXET OblTb MOBTOPEHO BblYMCEHVE 3a4aHHO ceTu.

OpHako, Koraa Tesio NPorpaMMHOro KOMMOHEHTa COCTOUT U3 OfHON U HECKOMbKMX CeTel, pesy/bTaTsl
BbIUNC/IEHUS CETU BHYTPU YKa3aHHOT0 Tena A0/MKHbI 6bITb DYHKUMOHANBHO 3KBUBANEHTHbI CO60AEHUIO Che-
OyOLWKMX npasu:

a) Hv oiMH anieMeHT ceTu He BbIYUCAIAETCS, NOKa He BblUMC/IEHbI COCTOSHUS BCEX €ro BXO0B.

b) BbluncneHne anemeHTa ceTu He ABNSETCA OKOHYaTe IbHbIM, NMOKa He BblYMCIEHbI COCTOSHNSA BCEX €ro
BbIXO/0B.

C) Bbluncnexnne cet He 3aBepLUEHO, NMOKA HE BbIYNC/EHbI COCTOAHUA BbIXOJOB BCEX €€ 3/IEMEHTOB,
[axe ecnn CeTb COAEPXUT OAMH U3 3NIEMEHTOB YNpaB/ieHNUs BbIMOSIHEHNEM.

d) MopagokK BblUMCEHUA CETU AO/HKEH COOTBETCTBOBATb MOJIOXEHUAM ANA A3blka LD 1 ana a3bika FBD.

8.1.5.2 O6partHas cBA3b

CumnTaeTcs, 4YTO B CETU MMEeeTCs obpaTHasi CBSI3b, €C/AN BbIXOA, PYHKUUN M hYHKLNOHAIBHOTO 610Ka
MCNonb3yeTcs Kak BXOA B PYHKLMIO Unn YHKLMOHaNbHbIA 610K, KOTOPbIA NpeglecTByeT eMy B CETU: @ CBSI-
3aHHan nepeMeHHas HasblBaeTCs NepeMeHHol obpaTHOl CBA3MW.

Hanpvmep B NpuBefeHHOM HWXe npumMepe norudeckas nepemeHHas RUN siBnseTcs nepemMeHHoi 06-
paTHOIi cBs3W. MNepemMeHHasa 06paTHO CBA3WN MOXET Takke ABNATLCA BbIXOAHbIM 3/1EMEHTOM CTPYKTYPbl AaH-
HbIX (DYHKLMOHaNbHOro 6/10Ka.

O6paTtHble CBA3M MOXHO MCMO/b30BaTh B ONMUCbIBAEMbIX rpadduyecknx sa3blikax, B COOTBETCTBUM CO Cle-
AyoWrMY npasuiamu:

a) 3afaHHble B SIBHOM BUAEe UMK/bl, TakMe Kak NPpUBEAEHHbIVi B NPUMEpPe HWXe a), MOryT NosBASATbCA
TOJIbKO B A3blke FBD.

b) Monb3oBarenb AO/MKEH UMETbL BO3MOXHOCTb UCNOMb30BaTh onpefensemble paspaboTynkom cpef-
cTBa ANA onpejenieHnNsa NopsAka BbINOTHEHUA 3/1IEMEHTOB B ABHOM BWAe, HanpumMep, nytem Bbibopa nepe-
MEHHbIX 06paTHOI cBA3M 418 (hOPMMPOBaHUS 3a4aHHOTO B HESIBHOM BUE LKA, Kak NoKa3aHo B NpUBELEH-
HOM HWXe npumMepe b).

c) MepemeHHble 06paTHON CBA3M AO/MKHbI MHULNANIN3NPOBAB OAHNM U3 MeXaHn3MoB. HavanbHoe 3Ha-
YeHne UCnosib3yeTcs BO BPEMSI NEPBOr0 BbluMCeHNs ceT. OLnMbGKa BO3HWUKAET, eCc/iu nepemMeHHas 06paTHoit
CBAI3M HE MHULMAIN3NpOBaHa.

d) Mocne TOro, Kak afNeMeHT C NepeMeHHON 06paTHON CBA3N BbIUMC/EH KakK BbIXOA, HOBOE 3HauyeHue
nepeMeHHOW 06paTHO CBS3MN UCNOMb3yeTCa A0 CMEeAYIOLWEro BbIYAC/IEHUS 3/1IEMEHTA.

Mpvmep — OBpaTHas CBsi3b

+ —meee +

ENABLE------ | & |- RUN---—- +

e O |

+-— 4+ | + -~ 4+ |

START 1------ |>=1 |~ + |
START2------ 1 | |
+— | | |

| +— o+ I

+ +

a) LUukn, 3aaHHbIli B sBHOM Buae
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+— +
ENABLE & 1 RUN
+ ~memeeen | |
B —— + | L — +
START1—— I>=1 |---+
START2-——————- 1
RUN------mmmeeeem I
+— +
b) Uvkn, 3afaHHbI B SBHOM BUAe
| START1 ENABLE RUN |
e B e B P ()— +
| START2 |
+ e [ I +
| RUN |
R — [ —— +

C) 3kBMBANEHT B A3blke LD

8.1.6 JOnemeHTbl ynpaBfieHNs BbIMNOJIHEHNEM

Mepepava ynpasneHusi nporpammoii B a3bikax LD n FBD npeactaBniseTca rpatyuyeckmuMm afieMeHTamu,
npvBefeHHbIMY B Tabnuue 73.

Mepexodbl NOKa3bIBAKTCHA /IOTMYECKOW CUFHaNbHOW NNHWEN, 3aBepliatoLleiics ABOWHON MYHKTUPHOI
NVHWel co cTpenkoil. CurHanbHaa NUHWA A0S YCNOBUS nepexofa A0/HKHA HauMHATBLCSA Y JI0TMYECcKoin ne-
pPEeMEHHO. Yy NOrnyeckoro Bbixoda OyHKLUN nnn PYHKLUMOHANBLHOTO 6/10Ka, WKW Ha IMHUM NOTOKA 3HEeprum
peneiHo-KOHTaKTHbIX cxeM. lNepefavya ynpasneHUs NporpamMmmon Ha3HavyeHHOl ceTeBOl NPOVUCXOAUT, Koraa
NIOTMYecKoe 3HayeHve CUrHanbHoi nuHMKM paBHo (TRUE); noatomy 6e3yC/oBHbI nepexod — 3TO 0COoO6blii
cnyyai ycnoBHOro nepexoga.

Llensto nepexofa Ao/mkHa ObITb ceTeBass MeTka BHYTPY Tesia NporpaMMHOro KOMMOHEHTa Wan Tena Me-
TOAa. BHYTPW KOTOPOro MmpoucxoauT nepexod. Ecnv nepexofg npoucxoauTt BHYTPU KOHCTPyKuun ACTION...
END_ACTION, To uenb nepexofa A0/MKHA HAXOAUTLCSA BHYTPU TOM e KOHCTPYKLUU.

YcnoBHble BO3BpaThl OT (OYHKUWI U PYHKLMOHANbHBIX 6/10KOB peasin3ytoTCsl C UCMNO/Ib30BAHNEM KOH-
cTpykumn RETURN, kak nokasaHo B Tabnuue 73. BbinosnHeHWe nporpaMMbl nepefaeTtca Hasaf K Bbl3blBalo-
wemy o6bekTy, korga nornyeckuii Bxog paseH 1 (TRUE), v npogomkaeTtca 06bI4HbIM CNOCO60OM, Korga noru-
yeckuii Bxog paseH 0 (FALSE). Be3ycnoBHble Bo3BpaThl 06ecneuynBalnTcs hn3Myeckum OKoHYaHeM OyHKL N
unu yHKUMoHansHoro 6510ka, i anemeHtoM RETURN, coeguHEHHbIM C N1EeBOI LWKHONM B A3blke LD. Kak
nokasaHo B Tabnuue 73.

Tabnuua 73 — SnemMeHTbl ynpasieHns rpadiMyeckoro BbINo/HEHNs
Homep OnucaHne O6bsiCHEHMNE
Be3ycnoBHbIii nepexofs,

la A3blk FBD

--->>LABELA

1b A3blK LD 1
- »LABELA
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OkoHyaHve Tabnuupl 73
Homep Onvicanve ObbsicHeHVe
YcnoBHbIii Nnepexop,

2a A3bIK FBD Mpymep:
Ycnosue nepexoga, Lenb nepexoaa

X——— >>LABEtB

-t
bvarO---] & |— »NEXT
bvar50- | |

+-—-¢
NEXT:

+ -t

bvar5---]>»11——— bOutO

bvar60- | 1
[

2b A3bIK LD Mpumep:
Ycnosve nepexofa, Lenb nepexoga

I x
+-] |-— »LABELB
1
1
| bvaro bvar50
D [ E— 1 1-——»NEEXT
1
1
NEXT :
1 bvarb bOutd *
+—— |-———+-——-- <)— +
1 bvarso | 1
+— 1 fommmt ,
1 1
YcnoBHbI BO3BpaT
3a A3bIK LD 1 X
+— | |--—-<RETURN>

1

3b A3blK FBD X---<RETURN>

BesycnoBHbIi Bo3BpaT

4 A3bIK LD 1
+---<RETURN>
1

8.2 PoneiiHO-KOMTaKTHbIO cxeMbl (A3bik LD)

8.2.1 O6wWwue NonoxeHus

Mopgpasgen 8.2 onpepgenseTt A3blk LD fna nporpamMMypoBaHuns peneiiHo-KOHTaKTHbIX CXeM nporpaMmu-
pyeMbIX KOHTPOJ1/1EPOB.

Mporpamma LD pa3peluaeT NnporpammupyemMoMy KOHTPO/INepy TeCTMPOBaTh M M3MEHSATb AaHHbIe C MNo-
MOLLbIO CTaHAAPTU3NPOBaHHbIX rpamuecknx CUMBO/OB. [laHHble CMMBOJIbI pPa3MeLLalTcs B CeTAX CNoco-
60M. COOTBETCTBYIOLMM «3BEHY» pesieliHO-KOHTaKTHbIX lornyecknx cxem. Cetu ssbika LD cBsizaHbl cnosa v
cnpasa C NOMOLLbIO WWH NUTaHUS.

Mcnonb3oBaHve GykB, nonyrpagmyeckux u rpaduyeckux, 4as npeacTaBieHns rpacmueckux 3/1eMeH-
TOB onpeAensieTcst pa3paboTUMKOM U He SBMISIETCS HOPMATUBHLIM TPE6OBaHNEM.
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8.2.2 WKWHbI NnuTaHua

Kak nokasaHo B Tabnuue 74. ceTb A3blka LD orpaHnynBaeTcsa cnesa BepTUKanbHOW NHMEN, U3BECTHOM
Kak neBas LUMHA NUTaHWs, a cnpasa — BepPTUKa/IbHOW /TMHMEl N3BECTHOW Kak npasas LunHa nuTaHus. MNpasas
LWMHa NMTaHMs MOXET 3afaBaTbCA B ABHOM BUAe UNu nogpasymeBatbCs.

8.2.3 D/1eMeHTbl 1 COCTOAHNA CBA3ei

Kak nokasaHo B Tabnuue 74. anieMeHTbl KaHa/I0B MOTYT 6biTb FOPU30HTaNIbHBIMW UM BEPTUKAIbHBIMU.
CocTosiHne anemMeHTa cBsA3n ob6o3HavaeTcs «ON» unm «OFF», B COOTBETCTBUMN C INTEPasIbHLIMU N1OTNYECKN-
MW 3HavyeHnsamMn 1 unu 0. COOTBETCTBEHHO. TEPMUH COCTOSIHME CBA3W SABAETCA CUHOHWMOM TepMWHA NOTOK
3Heprum.

CocTosiHME N1eBO LWNHbI cunTaeTcs paBHbIM ON BO BCe MOMEHTbI BpeMeHu. [,1 NpaBoii LWMHbI COCTO-
AHWe He onpefeneHo.

ONeMeHT ropu30HTasIbHOW CBA3M YKa3blBAeTCA FOPWU3OHTa/IbHOW NNMHUEN. DNeMeHT ropu30oHTasIbHON
CBA3K NnepeAaeT COCTOAHNE 3/1eMeHTa HENOCPEeACTBEHHO C/leBa OT HEro 3/IieMeHTY HenocpeCTBEHHO cnpasa
OT Hero.

OnemMeHT BepTMKaNbHOW CBA3W BKIOYAET BEPTUKA/IbHYIO JINHWIO, MepecekaioLllylocs C OAHWUM Wan
60/1ee 3nemMeHTaMn TFOPU3OHTA/IbHOW CBSA3M Ha KaxAoh M3 CTOpoH. COCTOsiHWE BEepTUKasIbHON CBA3N
npeacTasBnseT cocTosHUS Bknovawwero OR coctosiHniAi ON ropusoHTanbHbIX CBA3e Ha CBOei neBoi
CTOpOHE, TO eCTb COCTOSAHNE BEPTUKa/IbHOW CBA3W PaBHO:

- OFF. ecnu cocTosiHne Bcex NPUCOeAUHEHHbIX K Heli cieBa ropu3oHTasIbHbIX CBA3EH paBHO:

- ON. ecn1 cocTosiHMe 0fHOI UnKn 6onee NPUCOEANHEHHBIX K HEll cieBa ropu3oHTaslbHbIX CBSA3E paBHO.

CocTosiHMe BEPTMKaIbHON CBA3M KOMMPYETCA Ha BCe NPUCOEAUHEHHbIe K Hell cnpasa ropu3oHTasibHble
cBA3n. COCTOSIHNE BepTMKasIbHOM CBA3U HE KOMMPYEeTCA Ha Kakue-nnbo NpUcoefuHeHHble K Hell cnesa ropu-
30HTa/IbHblE CBA3N.

Ta6nuua 74 — LUnHbI NUTaHUA 1 3NEMEHTbI CBA3N
Homep OnucaHue Cumson

1 NeBasi LWMHa NUTaHKS (C NPUCOEAMHEHHON FOPU30H-

TaUTbHOW CBSA3bH0) +

2 MpaBasi WWHa NUTaHUSA (C NPUCOEANHEHHON ropu-
30HTa/IbHOV CBA3bH0) I

3 OpU3OHTabHBI KaHau

4 BepTuKasibHbI kaHan (C NPUCOeAVHEHHBIMI TOpU-

I
30HTa/IbHbIMA CBHSFIMI/I)

e +\—1\—h—|\—1

———

+\—1\—1H\—1

8.2.4 KoHTakThl

KOHTaKT — 3TO 3/1eMEHT, KOTOprVI nepenaeT COCTodHME Ha ropun3oHTas/IbHYH CBA3b ChnpaBa, YTO 3KBU-
Ba/IEHTHO J10rn4eckomy AND cocTtosaHusa I'OpVI3OHTaJ'IbHOVI CBA3W cnieBa C COOTBETCTByIOLIJ,eVI (byHKLI,VIeVI CBA-
3aHHOro s1orn4eckoro Bxoaa, Bbixoaa nnun nepemeHHoﬁ namsiTu. KOHTaKT He M3MeHsIeT 3HaYeHne CBs3aHHO
nornyeckori I'IepEMEHHOVI. CTaH,ﬂ,apTHble CUMBO/JIbl KOHTAKTOB NpuBeaeHbl B Ta6lWILl,e 75.
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Tabnuua 75— KoHTakTbl

Howvep OnvicaHve
CTaTtnyeckmne KOHTaKTbl

1 HopmasibHO pasoMKHYThIN KOHTaKT

2 HopMasibHO 3aMKHYTbIV KOHTaKT

KOHTaKTbl, 4yBCTBUTE/IbHLIE K Nepexoay

3 KOHTaKT, YyBCTBUTE/bHbIN K NOMOXUTE Tb-
HOMYy nepexoay

4 KOHTaKT, UyBCTBUTE/IbHBIN K OTpULaTE b-
HOMY Nepexogy

5a KoHTaKT cpaBHeHUS (TUNM3POBaHHBIIA)
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ObbsiCHeHVIe CMMBON

* k%

— ()
CocTosiHWe /1IEBOIA CBA3W KONUPYeTCs B MNPaByto CBA3b, €C/N CO-
CTOSIHME CBSAI3aHHOl /10rMYeckoii NepemeHHol  (OTMEYEHHON
«***») paBHO ON. B NpoT1BHOM C/ly4ae COCTOsiHVE NPaBoii CBSA3N
pasHo OFF

* ok ok
_.</)_

CoCTOsIHME NIEBOIA CBA3W KONMPYETCS Ha MpaByto CBSAi3b, C/N CO-
CTOSHWE CBSI3aHHOI /TOrMYeckoii nepemeHHoi pasHo OFF. B npo-
TUBHOM C/lyyae COCTOsHME MpaBoii cBsi3v paBHO OFF

* % %

()

CoCTOsIHVEe NpaBoli CBSA3W — 3TO OT OAHOWM OLIEHKW 3TOrO ane-
MeHTa [0 C/ieayHoLLeld, Koraa nepexos CBA3aHHO! nepeMeHHo
or OFF kK ON pacnosHaeT B TO e Bpemsl, YTO COCTOsIHUE SIeBOM
cBsi3n paBHo ON. CocTosiHWe npaBoii cBa3v paBHO OFF Bo Bce
[Opyrvie MOMEHTbI BpeMeHu

" (N) —

CocTosiHWe npaBoii cBs31 paBHO ON OT OAHOr0 BbIYUCIEHUSA 3TO-
ro 3/1emMeHTa [0 CreAyHoLLero, Koraa rnepexos CBS3aHHOW nepe-
MeHHo 13 OFF B ON pacrno3HaeT B TO e BPeMsl, YTO COCTo-
siHVe nieBoli cBa3v paBHO ON. CocTosiHMe npaBeii CBS3M paBHO
OFF B0 BCe Apyrve MOMEHTbI BpEMEHN

<operand 1>
[<cTp>|

<operand 2>

CocTosiHve npaBoli cBsi3v paBHO ON OT OAHOMO BbIMMC/IEHVS
3TOro aneMeHTa A0 Apyroro, korga nesas cBA3b pasHa ON, a
pe3ynbTar <cTp> onepaHaoB 1 u2 — 370 UCTUHHO

CocTosiHWe NMpaBoli CBA3M JOMKHO 6biTb OFF B NPOTUBHOM Cry-
yae

<CLUP> MOXET ObITb 3aMEHEHO OAHOWN 13 YHKUWIA CpaBHEHUS,
KoTOpasi AeNCTBUTENbHA ANS 33;aHHOTO TVNa AaHHbIX

DT — 3T0 TMN AaHHbIX 060MX 33aHHbIX ONepaHoB
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OkoHyaHve Tabnuupbl 75
Hovep Onmcarve OGbsiCHeHVie, CVBOS

MNpymep —

intvaluel

Il

intvalue2

Ecrm nesas cBA3b pasHa ON u (intvaluel > intvalue2), npasas
cBsA3b nepekodaetcs B ON. Kak intvaluel. Tak u intvalue2 ot-
HocATCA K TNy AaHHbIX INT

5b KoHTakT cpaBHeHUs (neperpyxeHHbIi)
<operand 1>
[<cTp>|

<operand 2>

CocTosHWe npasoii cBs3u paBHO ON OT OAHOTO BbIYUCIEHUSA 3TO-
[0 3/1IeMeHTa K CriefytoLLero, korga siesas cBasb pasHa ON. a pe-
3ynbTar <cTp> onepaHaos 1 u 2 paseH TRUE

CocTosiHWe NnpaBoli CBA3MN A0/MKHO 6bITb OFF B NPOTUBHOM Chy-
yaB <CTpP> [TIOKET ObITb 3aMEHEHO OAHON U3 (hyHKUMIA cpas-
HEeHVsI. KOTopas AelicTBuTeNbHa A1A Tvna AaHHbIX OrepaHaos.
MpuMeHsioTCS NpaBwa, onpeaeneHHsle B nogpasaene 6.6.1.7

MNpumep -
valuel

value2

Ecnn neBas cBA3b ON u (valuel <> value2). To npaBas CBsi3b
nepeknovaetca ON

8.2.5 Katywku

KaTylwka KkonupyeT COCTOsIHUE CBA3W C/ieBa OT Hee Ha CBA3b Crpasa OT Hee 6e3 U3MeHeHens. u coxpa-
HAET COOTBETCTBYIOLLYIO (hYHKLMIO COCTOSIHUSI UM Nepexofa /1eBO CBS3N B COOTBETCTBYHOLLEN NOrMyeckoi
nepemeHHoli. CTaHAapTHble CUMBO/bI KaTyLLek npuBefeHbl B Tabnuue 76.

Mpumep — B uenu, NpuBeEHHON HWke, 3HaYeHne noruyeckoro Bbixoga Bcerga TRUE, B TO BpeMsi Kak
3HayeHne BbIXOA0B C.d ue Mpu 3aBepLUEHNN BbIYMCIEHNSA LiEeny paBHO 3HaYeHNto Bxoaa b.

| a b c d |
t—< )— | |l—+— (| — < >—+
| | e |
[ Hommmneees ()= +
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Tabnuuya 76 — KaryLuku
Howmep OnmcaHvie
KaTyLukn 6e3 chukcaumm

1 Karywika

2 O6paTtHasi 06MOTKa

KaTyLLku ¢ chukcaLmei

3 YcTaHaBnvBatowas katywka (C duk-
caumein BKHoUeHs)

4 CobpacbiBatolas kaTylka (C dmkca-
Lpeit BbIK/oYEHNST)

OGLsICHEHE, CYVBO/

* %k
-< ) -

CoCTOsiHWE NEBOI CBA3N KOnupyeTcAa B CBA3aHHYK J1IOrMYeCKyto

nepemMeHHyro U Ha npasyHo CBA3b

* Kk ok

- (1) -
CocTosiHWe N1EBOI CBA3W KOMMPYETCH Ha npasyto CBsizb. Obpar-
Hasi BE/IMYMHA COCTOSIHVSI JIEBOI CBA3WN KOMUPYETCS B CBA3aHHYHO
JIOTUYECKYIO NMEepPeMEHHY0, TO eCTb, €C/IN COCTOSIHWE /IEBOIi CBA3N
paBHo OFF. TO coCcTOsiHUE CBsSi3aHHOl MnepemMeHHoi paBHo ON, 1
Hao6opoT

* Kk Kk

-H e -

CBA3aHHas /loryyeckas nepeMeHHas ycTaHaB/IMBaeTCcA B COCTOSA-
Hue ON. korfa fieBast CBA3b HaxoamuTcsa B cocTosiHMM ON. 1 ocTa-
€TCs1 YCTaHOB/IEHHOM 10 cbpoca KaTyLukoin RESET

CBsizaHHast lormyeckas nepeMeHHas copachiBaeTCsi B COCTOSIHME
OFF, Korpa neBasi CBA3b HaxoauTcst B cocTosiHAM ON 1 ocTaeTcs
COPOLLIEHHOI 10 YCTAHOBKY 3a CYET Katylukoii SET

KaTyLUku, uyBCTBUTESIbHbIE K Nepexoay

8 KartyLuka, YyBCTBUTENbHAS K MOJIOXM-
TeslbHOMY nepexoay

9 KaryLuka, 4yBCTBUTE/IbHAA K OTpULA-
TENbHOMY nepexomy

* k%

- (P) -
CocTosiHWe CBSI3aHHOV flornyeckoli nepemeHHoi pasHo ON oT oa-
HOTO BbIYVC/IEHWS 3TOTO 3/1IEMEHTA [i0 APYroro, KorAa pacrosHaeT-
¢ nepexopn nesoii csizn u3 OFF B ON. CocTosiHue NeBoli CBA3N
BCerja KonvpyeTcsi B Npasyto CBA3b

CoCTOsHME CBSI3aHHOM NI0MMYECKoii nepeMeHHoit pagHo ON ot og-
HOrO BbIUKC/IEHS ITOTO 3/IEMEHTA 10 APYTOro, Koraa pacnosHaeT-
ca nepexog neBoit cesian U3 ON B OFF. CocTosiHUE /1eBO CBA3U
BCerga KonvpyeTcsl B NpaByto CBsi3b

8.2.6 PYHKUMN N PYHKLNOHANBHBIO 610KK
MpeacTtaBneHne yHKLMA, MeTOA0B 1 PyHKLMOHANBHBLIX 6/10KOB B A3blke LD ocyuiectBnsercs co cre-

AYROUWWMU UCKNTHYEHNAMN!

a) hakTyeckme coefjJMHeHNs nepeMeHHol MOoryT asibTepHaTUBHO NOKa3blBaTbCA 3anMCblo COOTBETCTBY-
IO WX AAHHBIX WX NEePEMEHHOI BHe 6/10ka pAgoM ¢ hopMasibHbIM UMEHEM NEPEMEHHOW BHYTPU;

b) NO KkpaiiHel mepe, OAWNH NOTMYECKNIl BXOZ, U OANH NOTUYECKUIA BbIXOZ NOKa3biBAETCSA Ha KaxkaoMm 6/10-
Ke. 4To6bl paspeLwwnTb NOTOK IHEPruK Yepes BIoK.
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8.2.7 TlopsAfoK OLEeHKU ceTn

BHyTpM nporpaMMHOro KOMMOHEHTa, 3anucaHHoro Ha LD. ceTu [0/XHbI ObiTb OLlEHEHbI B Mopsake
CBEpPXy BHU3 MO Mepe WX NOABNEHUS B PeIeHO-KOHTaKTHbIX CXeMax, UCKIYas cryyaii, Korga aToT nopsgok
MoAndULMpyeTCa 3f1eMeHTaMy ynpasB/eHUs BbINOTHEHNEM.

8.3 dyHKUMOHaNbHbIE 6/10KOBbIE AnarpaMmmbl (FBD)

8.3.1 O6wme NoNnoxXeHus

B nogpasgene 8.3 onpegensietca rpaduuecknii 53bik FBD nporpaMmupyembix KOHTPO/I/1epOB, KOTOPbIiA
COOTBETCTBYET, HACKO/IbKO 3TO BO3MOXHO. M3K 60617-12. B cnydyae, ecnm cywecTtByeT KOHQUIMKT Mexay
HacToAwmUm ctaHgapTom 1 MOK 60617-12. NonoxeHNs HacTosALWero ctaHgapTa 6yayT NpUMeHAaTbCA AN nNpo-
rpaMmMupoBaHns NporpaMMmmnpyembiX KOHTPOsI/1IepoB B A3bike FBD.

8.3.2 CoepuHeHWe 3/1IeEMEHTOB

OnemeHThl A3blka FBD cBA3aHbl JIMHUAMUW MPOXOXAEHUA CUTHaNa, B COOTBETCTBUM C COrnalleHnsaMu
8.1.4.

Bbixofbl PyHKLMOHa/bHBIX 6/I0KOB HE COEMHAIOTCA BMecTe. B 4aCTHOCTU, KOHCTPYKLMA «MOHTaXHOro
WIN» a3bika He pa3pelueHa B A3bike FBD: BMecTo aToro TpebyeTcs 3afaHHbIi B ABHOM Buge 670K 10rmyecko-
ro «JIN», kak nokasaHo B npumepe, NpuBefeHHOM HUXe.

Mpvmep — Nloruueckoe NN/

| a c | e +
+— I l—+— ( )--+ a—1 >«1 I———C
| b | | [ |
+— I 1=+ | e +
| |
a) «MoHTaxHoe W1» B a3bike LD b) ®yHKUMA B A3bIke FBD

8.3.3 TlopAafok oueHku cetu

Korga nporpammHbIi KOMMOHEHT, 3anucaHHblii Ha s3bike FBD. copepxuT 6osiee ofHo ceTw, paspa-
60TUMK AO/DKEH MpefocTaBUTb CPeAcTBa, C MOMOLLBbIO KOTOPbIX NOb30BaTe/lb MOXET onpeaenMTb NopsaokK
BblYMCIEHNA CeTell.
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MpunoxeHve A
(o6s13aTenbHOE)

dopmasibHasn CrIeLI,VICbI/IKaLI,VIH 3/IEMEHTOB A3blka

CUHTaKC1C TEKCTOBbIX A3bIKOB OMPeAe/eH B BapyiaHTe «paclumpeHHori BH®» (Bakyc-Hayposoii hopmbi).
CwuHTakcuc aToro BapuaHTa PBH® cnepyrolmii:
[N uenei HacToALLEro NPUIOXeHNs A, TEPMUHa/TbHbIE TEKCTOBbIE CYIMBOSIbI COCTOSIT 113 COOTBETCTBYHOLLIEV CTPOKM

CVMBOJIOB, 3aK/THOHEHHON B NapHble OAWMHOYHbIE KaBblukv. Hanpumep, TepMyHasibHbIi CUMBOST, NpesCcTaBsieMblii CTPOKO
cumBosioB ABC. npepcTasneH nocpeactsom ABC'.

HeTepmuHasibHbIe TEKCTOBbIE CUMBO/IbI AO/MKHbI 6bITb npeacras/ieHbl CTPOKaMn 6yKB HWXHEro perncrpa, ymcinamm

1 CMMBOJIOM NOAYEPKMBaHUA «_», Ha4YMHasA C 6yKBbI BEpPXHEro perncrpa.

MpoAyKLMOHHbIE NpaBuna

Mpasuna BbIBOAA 15 TEKCTOBbIX A3bIKOB UMEIOT hopmy

non_terminal_symbol: extended_structure;

[aHHoe npaBnIo MOXHO NpounTaTh kak: «non_terminal_symbol MoxeT BktovaTb extended  slructure».
PacuLLmpeHHble CTPYKTYpbl MOXHO KOHCTPYMPOBATL B COOTBETCTBUM CO CEAYOLLMMA NPaBuIamu:
060l TEPMUHA/TBbHBIVE CUMBO/N — PacLLMpeHHast CTPYKTYpa;

060V HETEPMUHATbHBIVE CUMBOT — PacLUMpeHHas CTPYKTypa.

Ecnmn S — paclumpeHHast CTpyKTypa, TO CiefytoLLye BbIpaXXeHUs Takoke AB/IAHOTCA pacLUMpeHHbIMM CTPYKTYpamm:
(S) — 03Ha4aeT co6CTBEHHO S:

(S)" — 3amblkaH1e, 03HaYaroLLEee Hyslb WM 6OSIbLLIEE YNC/IO KOHKaTeHauui S:

(S)+ — 3amblkaH1e, 03HaYaKoLLIEE OAHO UM GOSbLLEE YNCIO CUENEHWI S;

(S)? — BapuaHT, 03HaYAOLLWIA Hyb UM OAHO NOsIBNEHME S.

Ecrm S1 1 S2 — 3T0 pacluvpeHHble CTPYKTypbl, TOrga Criefytolive BbIpaKeHUsl SBNSIOTCS PacLUMpeHHbIMM

CTPYKTypamm:

S1 | S2 — n3meHeHve, o3HavaroLLee Bbibop S1 wn S2:

S1 S2 — cuensneHve, o3Havarolee S1. 3a KOTopbIM crieayeT S2;

CuenneHve npeaecTsyeT M3MEHEHWIO, TO €CTb

Sl | S2 S3 — akBuBasieHTHO S1 | ( S2 S3). S1 S2 | S3 — akBMBavieHTHO { S1 S2 ) | S3.

Ecrm S — 370 paclumpeHHast CTpyKTypa, KoTopasi 0603Ha4vaeT OfVHOYHbIA CUMBO/ UM U3MEHEHWE OAVHOYHbIX

CMMBO/IOB, TOTZA CrieytoLLee Takke SBISETCS PACLLIMPEHHOV CTPYKTYPOIA:

~(S) — oTpuuaHue, o3HavaroLLee NGOl OANHOUHBIA CUMBOSI, KOTOPbIA He HaxoauTea B S. OTpulaHve npeaLe-

CTBYET 3aMblKaHWUIO UK onuuun, 10 eCTb
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-(S)* — akBMBaneHTHo (-(S))*.

CnepytoLume CUMBO/IbI UCMOSb3YHOTCS 47151 0603HAYEHNs OnpeseieHHbIX CUMBOJIOB WK KacCoB CUMBOJIOB:
. — N06OI OANHOYHBIA CUMBOST;

V— CMMBO/1 OIMHOYHOW KaBbIKM;

\n — HoBas cTpoka:

\r — BO3BpAaT KapeTky;

\t — Tabynsarop.

KoMMeHTapun B rpaMMaTuke HauvHatoTCA [ABOMHON KOCOI YEPTOM 1 3aKaHUMBAIOTCS B KOHLIE CTPOKM:
Y 3TO KOMMEHTapuiA

/[Tabnnya 1— Habopbl cMMBOMOB
/I Tabnuua 2 — ViaeHTudmkaTops!

Byksa A.-Z |
Linchpa RUSCE
Bur 1r..T,
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Odal_Digit :0\T;
HexJDigit (091 AR
MaeHTudomkaTtop : Byksa ( Byksa ! Luchpa)*;

/l Tabnuya 3— KoMmeHTapum

KommeHTapuii 4T ~('W |V )*V ? NIn' {$channel=HIDDEN:}
| '{*' (options{greedy=false;}.. )* *)' {Schannel=HIDDEN;}
| V (opt»ons{greedy=false;}.. )* 'V {$channel=HIDDEN;};
WS (" |V |V | An) {Schannel=HIDDEN:}; 11 npo6en
EOL S

/l Tabnuya 4 — MNparma

Mparma

;‘f (options{greedy=false;}.. )*'}' {$channel=HIDDEN;};

/I Tabnuya 5— Yucnosble nutepassbl

KoHcTtaHTa
Numefic_Litera!

Numeric_Literal | Char_Literal | Time_Literal | Bit_Str_Literal 1Bool_Literal;
Int_Literal | Real_Literal;

IntdJteral <Inl_Type_Name 1f )? ( Signedjnt | BinaryJnt | Oclal_Int | Hex_Int);
Unsignedint Digit( ? Digit )*;

Signedjnt (| )?Unsignedjnt;

BinaryJnt m2f<  ?Bit)+

Octaldnt ‘8# ( ? Octal_Digit)+;

Hexjnt «16# ( ? Hex_Digit)+

Real_Literal (Real_Type_Name )?SignedjntUnsignedjnt ( E' Signedjnt)?;
Brt_Str_Literal ( Multibits_Type_Name '#')? ( Unsignedjnt | Binary Int| Octaldnt | Hexjnt);
Bool_Literal (Bool_Type_Name )?('O|T |'FALSE'| TRUE'),

/I[Ta6nuya 6— CUMBO/IbLHO-CTPOKOBbIE NUTEpasbl
/[Tabnuya 7 — [ByXCMMBOJ/IbHbIE KOMOMHALMN B CUMBOJIbHbIX CTPOKaX

Char_Literal
Char_Str

1 ('STRING#')? Char_Sitr;
:S_Byte Char_Str | D_Byte_Char_Str;

S_Byte_Char_Str
D_Byte Char_Str
S_Byte_Char_Value
D_Byte_Char_Value
Common Char Valu

1V S_Byte_Char_Value +V;
D_Byte Char_Value +
: Common_Char_Value |'$\“ | V | b Hex_Digit Hex_Digit;
: CommonJ3harJ/alue | JT'| '$»' | w5 Hex Digit Hex_Digit Hex_D»git Hex_Digit;
TeT T | o# | %] & |'C..I'|'0"..'9" | | ALT [F-*" 1V -* IT > °
|*$5| $L°| SN'| SP' | $R' | $T';
/Ino6oii nevaTaemblii CMMBO/1, 3a UCkTodeHnem S. ‘and'

Il Tabnuua 8 — Nutepansl ANUTENLHOCTY
/l Tabnuua 9 — /intepasnsbl AaTbl U BPEMEHMU CYTOK

TimeJJteral : Duration | Time_Of_Day | Date | Date_And_Time;

[nvtensHocTb ; (Time_Type_Name | T |'LT")'# ('+'| )? WHTepsan,

Fix_Point : Unsignedjnt (V Unsignedjnt)?;

WHTepBan : CyTku | Yacbl | MuHyTbl | CekyHabl | MunnncekyHab! | MukpocekyHab!
| HaHocekyHApb!;

CyTkn . (Fix_Point*d™>| ( Unsigned_Int'd"  ?)? YacbI?;
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Yacbl :(Fix_Point'h") | (Unsignedjnt h ' ?)? MuHyTbI?;
MUHYTbI : (Fix_Point'm")| (Unsignedjnt m'  ?)? CekyHab! ?;
CekyHfpl 1 (Fix_Poaint s') | <Unsignedjnt 's'* *? )? MunancekyHabI?;
MunancekyHap! : (Fix_Point'ms") | (Unsigned_Int'ms"_"' ? )? MukpocekyHap!?;
MwukpocekyHab! 1 ( Fix_Point'us") | ( Unsigned_Int us'* ' ? )? HaHocekyHabI?;
HaHocekyHfp! : Fix_Point 'ns';

Time_Of_Day :(Tod_Type_Name | 'LTIME_OF_DAY')  Daytime:

Daytime :Day_HourDay_Minute Day_Second;

Day_Hour : Unsigned_Int;

Day_Mmute :Unsignedijnt;

Day_Second : Fix_Point;

[ata : (Date_Type_Name |'O'| LD") '# Date_Literal;

DateJJteral ;rogMecsay,  [eHsb:

ron :Unsignedijnt;

Mecsi :Unsignedint;

[eHb :Unsignedint;

Date_And_Time :(DT_Type_Name | LDATE_AND_TIME') 'ft' DateJJteral = Daytime;

/I Tabnuua 10 — DnemeHTapHble TUMbl JaHHbIX
Data_Type_Access : Elem_Type_Name | Derived_Type_Access;
Elem_Type_Name ; Numeric_Type_Name | Bit_Str_Type_Name

| String_Type_Name | Date_Type_Name | Time_Type_Name;
Numeric_TypeJ\lame Int_Type_Name | Real_Type_Name;
Int_Type_Name Signdnt_Type_Name | Uns*gn_Int_Type_Name:
Sign_Int_Type_Name SINT | INT | 'DINT | 'LINT;

Uns»gn_Int_Type_ Name ~ USINT' | UINT' | UDINT' | "ULINT;

Real_TypeJMame REAL' | LREAL',
String_Type_Name STRING' (T Unsigned_IntT)? | WSTRING' ('[' Unsignedjnt'])? | 'CHAR' | WCHAR';
Time_Type_Name TIME' | 'LTIME

Date_Type_Name DATE- 1 LDATE};
TIME_OF_DAY' |'TOD'| LTOOC;
DT_Type_Name DATE_AND_TIME' | DT | LDT;
Brt_Str_Type_Name Bool_Type_Name | Mullibits_Type_Name:
Bool_Type_Name '‘BOOL":

'‘BYTE' | WORD'| DWORD' | 'LWORD':

Tod_Type_Name

Multibits_Type_Name

/ITabnunuya 11 — O6bABNEHNE OnpeAenseMblX Nob3oBaTesIeM TUMOB AaHHbIX Y MHULManu3aumm
Derived_Type_Access : Singte_Elem_Type_Access | A™ay_Type_Access | Stnjct_Type_Access
| String_Type_Access | Class_Type_Access | Ref_Type_Access

| Interface_Type_Access;

String_Type_Access ; (Namespace_Name )* String_Type_Name;
Single_Elem_Type_Access: Simple_Type_Access | Subrange_Type_Access
| Enum_Type_Access;

Simple_Type_Access
Subrange_Type_Aocess

:{ NamespaceJ4ame )* Simple_Type Name;
( Namespace Name )* Subrange_Type_Name;

Enum_Type_Access { Namespace Name '.')* Enum_Type_Name;
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Array_Type_Access
Struct_Type_Access
Simple_Type_Name

Subrange_Type_Name

Enum_Type_Name
Array_Type_Name
Struct_Type_Name
Data_Type_Decl
Type_Decl

Simp'e_Type_Decl
Simple_SpecJnit
SimpieSpec
Subrange_Type_Decl
Subrange_Spec_|Init
Subrange_Spec
Subrange
Enum_Type_Decl

Named_Spec_Init
Enum_Spec_Init

Enum_Value_Spec
EnumJ/alue
Array_Type_Decl
Array_Spec_Init
Array_Spec

ArrayJnit
Array_Elem_Init
Array_Elem_Init_Value
Struct_Type_Ded
Struct_Spec
Struct_SpecJnit
Struct_Decl
Struct_Elem_Ded

Struct_Elem_Name
Structjnit
Struct_ElemJnit

Str_Type_Decl
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:{ Namespace_Name 7 )* Array_Type_Name;

:{ Namespace_Name 7 )* Struct_Type_Name;

: Nipentudomkarop:

: NpeHTudomkatop:

: NpeHTudomkatop:

: VipeHTndmkarop:

: ipeHtndpnkarop:

: TYPE' (Type_Ded >*'END_TYPE;

: Simple_Type_Decl | Subrange_Type_Decl | Enum_Type_Decl
IArray_Type_Ded | Struct_Type_Ded

| Str_Type_Decl | Ref_Type_Ded;

: Simple_Type_Name Simple_Spec_lnit;

: Simple_Spec (:=' Constant_Expr)?;

: Elem_Type_Name | Simple_Type_Access;

: Subrange_Type_Name V Subrange_Spec_Inrt;

: Subrange_Spec'(' ;=" SignedJnt)?;

:Inl_Type_Name (' Subrange ')' | Subrange_Type_Access:
:Constant_ExprConstant_Expr.

; Enum_Type_Name (( Elem_Type_Name ? Named_Spec_|Init)
| Enum_Spec_Init),

- Enum_Value_Spec ( Enum_Value_Spec )* o

(=" Enum_Value)?,

{ (’( Identifier (*.* Identifier )*')") | Enum_Type_Access )
(=" Enum_Value)?;

:Identifier ( ( Int_Literal | Constant_Expr ))?;

:{ Enum_Type_Name )? Identifier;
tArray_Type_NameArray SpecJmt:

:Array_Spec ( ArrayJnit)?;

:Array_Type_Access | ARRAY' f Subrange (7 Subrange )*']' 'OF' Data_Type.

Access;

. T Array_Elem_Init (7 Array_Elem_lInit )s 'J';
:Array_Elem_Init_Value j UnsignedJ n t'(' Array_Elem_Init_Value ?
: Constant_Expr | Enum_Value | Structjnit | Array_Init:

: Struct_Type_Name 7 Struct_Spec:

: Struct_Decl | Struct_Spec_|nit;

: Stnjct_Type_Access (':=* StrudJnit)?;

: STRUCT OVERLAP' ?( Strucl_Elem _Ded >+ END_STRUCT;
: StructJElemJtame ( Located At Multibit_Part_Access ? )? *!

( Simple_Spec_Init | Subrange_Spec_Init | Enum_Spec_|Init

| Array_Spec_Init | Struct_SpecJnit);

. Identifier;

:of* Struct_ElemJnit (*." Struct_ElemJnit )*

: Struct_Elem_Name ":=' ( Constant_Expr | Enum_Value | An-ay_Init
| Structjnit | Ref_Value );

: String_Type_Name  Stnng_Type_Name (":=' Char_Str )?;
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/I Tabnuuya 16 — MpsAmo npefcTaB/eHHbIE NepeMEHHbIe

Direct_Variable

2996 (T |'Q-IM ) (X | B-IW | Of|r ")? Unsigned_Int{ V UnsignedJnt )*;

/I Tabnuua 12 — Onepauymn co ccblikamu

Ref_Type_Decl
Ref_Spec_Init
Ref_Spec
Ref_Type_Name
Ref_Type_Access
Ref_Name
Ref_Value
Ref_Addr

Ref_Name'
Ref Deref

Ref_Type_Name Ref_Spec_Init;

Ref _Spec (= ' Ref_Value )?:

REF_TO' + Data_Type_Access;
aoeHTudomkarop;

<Namespace_Name 7 )* Ref_Type_Name.
aoeHTudomkarop;

Ref_Addr | NULL%

mREF"(' ( Symbolic_Vanable | FB_Instance_Name
| ClassJnstance_Name ) ¢); Ref_Assign

:=' (Ref_Name | Ref_Deref | Ref_Value );
; Ref_Name A +

/ITabnuya 13 — O6bABAEHNE NnepeMeHHbIx/Tabnuua 14 — VHnupannsauus nepeMeHHbIX

MepemeHHan
Symbolic_Variable
Var_Access
Variable_Name
Multi_Elem_Var
SubscriptJJst
ViHOekc
Strucl_Variable
Struct_Elem_Select
Input_Deds
Input_Ded
Edge_Ded
Var_Decl_Init

Ref_Var_Decl
Interface_Var_Decl
Variable_List
Array_Var_Ded_Init
Array_Conformand
Array_Conform_Decl
Struct_Var_Ded_Init
FB_Decl_No_Ini
FB_Decl_Init
FB_Name
FB_Instance_Name
Output_Decls
Output_Decl
In_Out_Decls

: Direct_Vanable | Symbolic_Variable;

(('THIS'V) | ( Namespace_Name 7 )+ )?{ Var_Access | Multi_Elem_Var):
: Variable_Name | Ref_Deref;

: VipeHTndhmkarop;

:Var_Access ( Subscript_List | Strucl_Variable )+:

:*f Subscript (7 Subscript )* o;

. BbipaxkeHue;

.7 Struct_Elem_Seied:

: Var_Access;

: VARJINPUT ( RETAIN' | NON_RETAIN')?{ Input_Ded 7)' END_VAR';
:VarJDeclJnit | Edge_Decl | Array_Conform_Decl:

; Variable_ListBOOL' ('‘R_EDGE'| F_EDGE);

:Vanable_List7 ( Simple_Spec_Init | Str_Var_Decl | Ref_Spec_|nit)
|Array_Var_DedJnit | Struct_Var_Ded_Init
| FB_Ded_lnit | Interface_Spec_Init;

:Variable_List Ref_Spec;

:VariableJJst 7 Interface_Type_Access;

: Variable_Name ( 7 Variab)e_Name )*;

; VariableJdJst ,’ Array_Spec_Init;

: ARRAY-T- (7 “*:)'T OF Data_Type_Access;

: Variable_List 7 Array_Conformand:

: Variable_List 7 Struct_Spec_lnit;

:FB_Name ( FB_Name )*7 FB_Type_Access:

: FB_Decl_No_lInit (*;=" Strvct_Init)?;

; VimeHTudomkartop;

:( Namespace_Name)* FB_Name-i *;

: VAR_OUTPUr ('RETAIN' | NON_RETAIN')? { Output_Decl V }* END_VAR;;
: Var_Decl_Init | Anay_Conform_Ded;

: VAR_IN_OUT" (In_Out_Var_Ded 7 )* END_VAR;
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In_Out_Var_Dec! :Var_Decl |Array_Conform_Decl | FB_Ded_NoJnit:
VarJDecl :VariableJJst":' ( SimpleJSpec | Str_Var_Decl |Array_Var_Decl | Strud_Var_Ded };
Array_Var_Ded :VariableJ-ist':'Array_Spec;
Struct_Var_Ded :VariableJ_ist  Struct_Type_Access;
Var_Decls :VAR' CONSTANT"' ? Access_Spec ? (Var_DeclJnit)* 'END_VAR;
Retain_Var_Dec!s : VAR' RETAIN'Access_Spec ? <Var_DedJnit*')* 'END_VAR';
Loc_Var_Deds :'VAR' ( CONSTANT' | 'RETAIN' | 'NON.RETAIN')?
(Loc_VarJ3ecl )* END_VAR;
Loc_Var_Ded :Variable_Name ? Located At**Loc_Var_SpecJnit;
Temp_Var_Decls :-VAR_TEMP' (( Var_Decl | Ref_Var_Ded | Interface_Var_Decl) ) * END_VAR":

Externald/arJDecls  : VAR_EXTERNAL' CONSTANT' ? ( Extemal_Decl I' )* ‘END_VAR;

External_Decl : Global_Var_Name
( Simple_Spec |Array_Spec | Strucl_Type_Access | FB_Type_Access | Ref_Type_

Access);
Gtobal_Var_Name : VipeHTndpmkarop;
Gk>bal_Var_Deds :VAR_GLOBAL' ( CONSTANT'] RETAIN')? ( Global_Var_Decl;' }* END_VAR;;
Gtobal_Var_Dad ; Global_Var_Spec (Loc_Var_Spec_lIral | FB_Type_Access );
Global_Var_Spec : ( Gtobai_Var_Name ( Gtobal_Var_Name )*) | ( Gtobal_Var_Name Located_At):

Loc_Var_SpecJnit ; Simple_SpecJnit |Array_Spec_Init | Struct_Spec_Init
| S_Byle_Str_Spec | D_Byte_Str_Spec:

Located At ;AT Direct_Variable:

Str_Var_Ded ; S_Byte_Str_Var_Decl | D_Byte_Slr_Var_Decl;

S Byte _Str Var_Decl ;Varable_List';'S_Byte Str_Spec;

S_Byte Str_Spec : STRING' (t UnsignedJnt})? (': =" S_Byte_Chaf_Str)?;

D Byte Str Var Ded :Vanable List D_Byte Str Spec;

D_Byte Str_Spec ;-WSTRING' ( UnsignedJ nt']')? {":=' D_Byte_Char_Str)?;
Loc_Partly Var_Decl : VAR <'RETAIN'| NON_RETAIN")? Loc_Partly_Var *'END_VAR};
Loc_Partly Var ; Varable_Name'AT" (T |'O'| M') V Var_Spec <

Var_Spec ; Simple_Spec ]Anay_Spec | Stmd_Type_Access

| ( STRING |WSTRING') ('[' UnsignedJ nt'T)?;

Il Tabnuua 19 — O6bsBAeHNe dyHKLUN

Func_Nan>e : Std_Func_Name | Derived_Func_Name;
Func_Access :(Namespace_Name)* Func_Name;
Std_Func_Name :TRUNC'| ABS | SORT | 'LN'| 'LOG' | EXP'

|'SIN'| COS'| TAN' |'ASIN' |'ACOS' | ATAN' | 'ATAN2
| ADD'| SUB'| MUL' | DIV'| MOD' | EXPTI" | MOVE'
| SHL' |'SHR' | ROL'| ROR'
| AND' |'OR' | 'XOR' | 'NOT'
| 'SEL'| MAX'| 'MIN' | 'LIMIT" | 'MUX'
| GT'|'GE'| EQ'|-LE'| LT | NE'
| 'LEN'| LEFT |'RIGHT' | MID' | CONCAT' | INSERT
| DELETE' | 'REPLACE' | 'FIND';
/I HenonHbIA NepeyeHb
Derived_Func_Name ; geHTudmkarop;
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Func_Ded

10_Var_Decls
Func_Var_Decls
Func_Body

:'FUNCTION' Derived_Func_Name{ Data Type_Access )? Using Directive *
(10_Var_Dac!s | Func_Var_Decls | Temp_Var_Deds )* Func_Body END_FUNCTION';
: Input_Deds | Output Decls | In_Out_Decls:

: Exlernal_Var_Decls | Var_Deds;

: Laddar_Diagram | FB_Diagram | Instruction_List | Stmt_List
| Other_Languages;

/[Tabnunua 40 — O6bABNEHME TUNa hyHKLMOHaNbHOro 61oka
/[Tabnuua 41 — O6bABNEHME 3K3eMNaapa (YHKLMOHaIbHOrO 610ka

FB_Type_Name
FB_Type_Access
Std_FB_Name

Derived_FB_Name
FB_Decl

FBJO_Var_Deds
FB_Inpul_Decls
FBJnput_Decl
FB_Outpul_Deds
FB_Oulput_Ded
OtherVarDeds
No_Retam_Var_Decls

FB_Body
|.tethod Ded

Method_Name

: Std_FB_Name | Derived_FB_Name;
: (NamespaceName 7)' FB_Type_Name:
: SR'|'RS'|'R_TRIG' |'F_TRIG' |'CTU'| 'CTD' | 'CTUD' | 'TP' | TON' | TOF
|1 HeMonHbIN NnepeyeHb
: NpeHtndmkarop;

; 'FUNCTION_BLOCK' ('FINAL'| ABSTRACT )?
Derived FB Name Using DirecJive *
( EXTENDS' ( FB_Type_Access | Class_Type_Access ))?

( IMPLEMENTS' Interface_Name_List)?

(FB_IO_Var_Decls | Func_Var_Deds | Temp_Var_Decls | Other_Var_Decls )*
( Method_Decl )* FB_Body ? END_FUNCTION_BLOCK;

FB_Input_Decls | FB_Output_Decls | In_Ou(_Deds;
VAR_INPUT ('RETAIN' | NON_RETAIN")? ( FB_Input_Ded ;' )* 'END_VAR';
Var_Decl_Init | Edge_Decl | Anay_Conform_Decl;
VAR_OUTPUT ('RETAIN'| NON_RETAIN')?{ FB_Outpot_Ded )* END_VAR;
Var_Decl_lInit | Array_Conform_Decl:
Relain_Var_Deds | No_Retain_Var_Decls | Loc_Parlly Var Decl;
VAR' NON_RETAIN' Access_Spec ? (Var_DedJ n it)* END_VAR';
SFC) Ladder_Diagram | FB_Diagram | Insimction_Lisl | Stmt_Lisl | CKher_Languages;
METHOD' Access_Spec ( FINAL' | ABSTRACT)? 'OVERRIDE' ?
Method_Name ( Data_Type_Access )?
(10_Var_Deds | Func_Var_Decls | Temp_Var_Deds } Func_Body END_METHOD',
: Npentndmkarop;

/I[Tabnnua 48 — Knacc
/ITabnuua 50 — TeKCTOBbIN BbI30B METOA0B — ®OpMasibHbIii 1 HedhopManbHbIii nepeyeHb NapaMeTpoB

Class_Decl

Class_Type_Name
Class_Type_Access
Class_Name
Class_Instance_Name
Interface_Decl

Method.Prototype
Interface_Spec_Init
Interface_Value

: CLASS <'FINAL' |'ABSTRACT')? Class_Type_Name Using_Directive *

( EXTENDS' Class_Type_Access )? ('IMPLEMENTS' Interface_Name_List)?
(Func_Var_Decls | Other_Var_Deds )* ( Method_Decl )* END_CLASS';

; ipeHTndnkarop;

:( Namespace Name )*Class_Type_Name;

; iopeHTudmkarop;

:( Namespace_Name )*Class_Name A*:

:'INTERFACE' Interface_Type_Name Using_Directive *

( EXTENDS' Inlerface_Name_List)? Method_Prototype * ENDINTERFACE';
: METHOD' Melhod_Name ( Dala_Type_Access )? IO_Var_Decls * END_METHOD';
: Variable_List (":=' Interface_Value >,

: Symbolic_Variable | FB_Instance_Name | ClassJnstance_Name | NULL';



Interface_Name_List
Interface_Type_Name

Interface_Type_
Access

Interface_Name
Access_Spec
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: Interface_Type_Access ( 7 Interface_Type_Access )*;
: ipeHTudpmkarop;
:( Namespace Name 7 )* Intefface_Type_Name;

MpeHTUdovKaTop;
: PUBLIC' | PROTECTED' | PRIVATE' | 'INTERNAL';

/I Tabnuua 47 — O6bABEHNE NPOrpaMmbl
Prog_Decl . PROGRAM' Prog_Type_Name

Prog_Type_Name
Prog_Type_Access
ProgAccessDecls
Prog_Access_Decl

(10_Var_Decls | Func_Var_Decls | Temp_Var_Decls | OtherVarDecls
| Loc_Var_Deds | Prog_Access_Decls )» FB_Body END_PROGRAM;
: VipeHTtndprkarop;

: ( Namespace_Name 7 )* Prog_Type_Name;

: VAR_ACCESS' ( Prog_Access_Ded 7 )* END.VAR;,
:Access_Name 7 Symbolic_Variade Multibit_Part_Access ?

7 Data_Type_Access Access_Diredion ?;

/ITabnuya 54—61 MocnegoBatenbHasn PyHKUMOHa/IbHas cxema (SFC)

SFC
Sfc_Network
Initial_Step

Step
Step_Name
Action_Qualifier
Action_Time
Indicator_Name
Mepexon

Transition_Name
LLaru
Transition_Cond
Action

: Sfc_Network +.
Initial_Step ( Step | Transition | Action )*;
INITIAL_STEP' Step_Name rl( Action_Association 7 }* END_STEP;
STEP' Step_Name 7 (Adion_Association **)* END_STEP,
aoeHtidomkarop;
N | R['S'|'"P'|(('L'"]|'D'| SO'|'DS'|'SL")"." Action_Time );
Duration | Vanable_Name;
Variable_Name:
: TRANSITION' Transition_Name ? ( f PRIORITY' UnsignedJnt'))?
FROM' Steps TO' Steps 7 Transition_Cond 'END_TRANSITION';
: VipeHTudoukarop;
Step_Name |'(’ Step_Name ( Step_Name )+
=" Expression **17 <FBD_Net«ork | LD_Rung ) | *= IL_Simple_Inst;
ACTION'Action_Name 7 FB_Body END_ACTION;;

/I Tabnuua 62 — KoHdhurypauus v onpegeneHue pecypca

Config_Name
Resource_Type_Name
Config_Decl

Resource_Decl

Single_Resource_Ded
Resource_Name
Acoess_Decls
Aocess_Ded

: ioeHtndprkarop;

: ioeHTndbmkaTop;

: CONFIGURATION' Config_Name Gtobal_\fer_Deds ?

( Single_Resource_Decl | Resource_Ded + ) Access_Decls ? Config_Init ?
; END_CONFIGURATION,

; RESOURCE' Resource_Name ON' Resource_Type_Name
Global_Var_Decls ? Single_Resource_Decl

'END_RESOURCE":

: ( Task_Config 7 )* ( Prog_Config )+

: VipeHTudomkarop;

; 'VAR_ACCESS' (Access_Ded 7 )* END_VAR;;

:Access_Name 7 Access_Path Data_Type_Access Access_Direction ?,
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Access_Path

Gk>bal_Var_Access
AccessName
Prog_Output_Access
Prog_Name
Aocess_Direction
Task_Config
TaskName

Task Inil

Data_Source
Prog_Conf»g

Prog_Conf_Elems
ProgConfElem
FB_Task
Prog_Cnxn
ProgDataSource
Data_Sink
Configjnit
Conng_lrvst_Init

:{ Resource_Name )? Direct_Variable

| ( Resource_Name 7)? ( Prog_Name 7)?

(( FB_Instance_Name | Class_Inslance_Name )7 > Symbol*c_Variable;
:( ResourceName )? Global_Var_Name (  Struct_Elem_Name )?;
. Identifier;
:Prog_Name Symbolic_Variable;

; Identifier;

; READ_WRITE' | READ_ONLY";

; TASK' Task_Name Task_Init;

; Identifier;

:'‘C(’SINGLE' ';=' Data_Source V )?

( INTERVAL';- Data_Source V )?

PRIORITY- ;=" Unsignedjnt ¢);

; Constant | Global_Var_Access | Prog_Output_Access | Direct_Vanable;

: PROGRAM' ( RETAIN-1 NON RETAIN')? Prog_Name ( WITH' Task_Name )?
Prog_Type_Access (" Prog_Conl_Elems ))?:

: Prog_Conf_Elem ( Prog_Conl_Elem )

: FB_Task | Prog_Cnxn;

; FBJnstance_Name WITH" Task_Name;

; Symbolic_Variable  Prog_Data_Source | Symbolic_Variable '=>' Data_Sink;

; Constant | Enum_Value | GK)bal_Var_Access | Direct_Variable;

; Global_Var_Access | Direct_Variable;

: VAR_CONFIG' (Configjnstjnit 7 )* END_VAR';

) Resource_Name \% Prog_Name \ (< FB_Instance_Name

| Class_Instance_Name )V )*

( Variabte_Name Located_At ? Loc_Var_Spec_Init

I (( FB_Irvstance_Name FB_Type_Access )

J( Class_Instance_Name 7 Class_Type_Access )) "= StructJnit);

Il Tabnnya 64 — MpoCTPaHCTBO UMEH

Namespace_Decl

Namespace_Elements

Namespace_H_Name
Namespace_Name
UsingDirective
POU_Decl

: NAMESPACE" INTERNAL' ? Namespace_H_Name Usir>g_Directive *

Namespace_Elements

*END_NAMESPACE';

; ( Data_Type_Decl | Func_Decl | FB_Decl

| Class_Decl | Interface_Decl | Namespace_DecJ)+;
. Namespace_Name (7 Namespace_Name )*;
WpeHrndomkarop;

. USING' Namespace_H_Name ( Namespace_H_Name )*
. Using_Directive *

( Global_Var_Decls | Data_Type_Decl | Access_Decls

| Func_Decl | FB_Decl | Class_Ded | Interface_Decl

| Namespace_Decl)+;
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/I Tabnuua 67—70 MepeyeHb NHCTpykuuii (IL)

Instruction_List

ILJnstruction

IL_SimpteJnst
IL_Label
IL_Simple_Operation
IL_Expr
IL_Jump_Operation
ILInvocation

IL_Formal_Func_Call
IL_Operand
IL_Operand_List
IL_Simpte_Inst_List
IL_Simpte_Instruction
IL_Param_List
IL_Param_Inst
IL_Param_Last_Inst
IL_Param_Assign
IL_Param_Out_Assign
IL_Simpte_Operator

IL_Expr_Operator

IL_Assignment

IL_Assign_Out_

Operator

IL_CaD_Operator
IL_Retum_Operator

IL_Jump_Operator

:Mnstruction +

: (IL_Label *:)? { IL_Simple_Operation | IL_Expr | IL_Jump_Operation
| ILInvocation | IL_Formal_Func_Call
| IL_Return_Operator)? EOL +;

IL_Simple_Operation | IL_Expr | IL_Formal_Func_Call;

; VimeHTndpmkarop;

; IL_Simp)e_Operator IL_Operand ? | Func_Access IL_Operand_List ?;
. IL_Expr_Operator ‘(* IL_Operand ? EOL + IL_Simplednst_Ust ?')';

; IL_Jump_Operator IL_Label;

; IL_Call_Operator ((( FB_Instance_Name | Func_Name

| Method_Name | THISL

| ((‘THIS'V (( FB_Instance_Name | Class_Instance_Name ) )*) Method_Name ))
(¢("(( EOL + IL_Param_List ?) | IL_Operand_List ?)*)*)?) | SUPERI*f 7 );
; Func_Access ‘(' EOL + IL_Param_List ?

: Constant | Enum_Value | Variable_Access;

:IL_Operand (IL_Operand )

: IL_Simpte_Instruction +;

; (IL_Simple_Operation | IL_Expr | IL_Formal_Func_Call) EOL +

: IL_ParamJnst * IL_Param_LastJnst;

. (IL_Param_Assign | IL_Param_Out_Assign ) '/ EOL +;

. (IL_Param_Assign | IL_Param_Out_Assign ) EOL +;

1 IL_Assignment ( ILJDperand | (*(" EOL + IL_Simple_Inst_Ust")"));

1 IL_Assign_Out_Operator Variable_Access;

J'LD'|'LDNZ|'ST' | STN' |'ST?'| NOT |'S' | R1

['S1"|'R111'CLK11 CU11"CD11'PV

|'IN11 PT11IL_Expr_Operator;

; "AND11+&' | ‘'OR11"XOR" | 'ANDN' | '&N11 ORN1
| XORN'| ADD11'SUB’| ‘MUL11 DIV’
| MOD11GT |-GE11'EQ11 LT11'LE11"NE";

; Variable_Name
; ‘'NOT1? Variable_Name

: CAL11'CALC' | "CALCNZ
; RTI1IRETC11 RETCNY,
; IMP11*JMPC* | JMPCN1

/[Tabnunua 71—72 HA3bIk CTPYKTYPUPOBAHHOIO TeKcTa

Expression : Xor_Expr ( "OR1Xor_Expr )%

ConstantJExpr . BblpaxeHue;
//KOHCTAaHTHOE BbipaXeHne 3a Bpemsi KOMMUASLUKN JO/IKHO OLleHNBAaTb A0 NMOCTOSIHHOTO
3HayeHun

Xor_Expr ; And_Expr ( XOR'And_Expr )*;

And_Expr ; Compare_Expr {( &'| AND1) Conipare_Expr )*

Compare_Expr :( Equ_Expr ((¢="] *<>") Equ_Expr )*);
:Add_Expr ((s<s | *>'| s<="| e>=¢) Add_Expr )*

Term ((V | ) Term )%

Equ_Expr
Add_Expr
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Term - Power_Expr (- | T | MOD' Pov,er_Expr )*;

Power_Expr : Unary_Expr ("*' Unary_Expr ),

Unary_Expr ;|| 'NOT ? Primary_Expr;

Primary_Expr : Constant | Enum_Value | Variabte_Access | Func_Call | Ref_Value| (' Expression ')":
Variable_Access : Variable Multibit_Part_Access ?,

Muitibit_Part_Access :V (Unsigned_Int [%'<'X' |B' W' | D' |r )? Unsignedjnt}:
Func_Call : Func_Access'(’ ( Param_Assign { Param_Assign )*)? *);
Stmt_List C(Stmt?4 )x

Stmt :Assign Stmt | Subprog_Ctrl_Stmt | Selection_Stmt | Iteration_Stmt;
AssignStmt . (Variable  Expression ) | Ref_Assign | Assignment_Attempt;
Assignment_Attempt ; ( Ref_Name | Ref_Deref) ?='( Ref.Name | Ref_Deref | Ref_Value );
Invocation : ( FB_Instance_Name | Method_Name | 'THIS'

| (( THIS'7 )? ((( FB_Instance_Name | Class_Instance_Name ) ) ¢ )Method_Name ))
(Param_Assign ( Param_Assign )* )?
Subprog_Ctrt_Stmt  ; Func_Call | Invocation | SUPER' (")' | RETURN;

Param_Assign : ((Variable_Name ":=")? Expression ) | Ref_Assign
| ( NOT ? Variable_Name '=>' Variable );
Selection_Stmt . IF_Stmt | Case_Stmt;
IF_Stmt 'IF Expression THEN' StmtJJst ( ELSIF' Expression 'THEN'
Stmt_Ust )* ( ELSE' Stmt_List)?
ENDJF;
Case_Stmt ; CASE' Expression OF' Case_Selection + ( 'ELSE' StmtJjst)? END_CASE;
Case_Selection :Case_List 7 Stmt_List;
Case_List ;Case_List_Elem ( Case_List_Elem )*,
Case_List_Etem : Subrange | Constant_Expr.
Iteration_Stmt ; For_Stmt | While_Stmt | Repeat_Stmt | EXIT' | CONTINUE';
For_Stmt : FOR' ControLVariable  For_List DO' Stmt_List END_FOR;
Control_Variable : MigeHtndpmkartop:
For_List ; Expression TO' Expression ( 'BY' Expression )?;
While_Stmt ; WHILE' Expression DO' StmtJjst END_WHILE';
Repeat_Stmt ; REPEAT' Stmt_List UNTIL' Expression END_REPEAT,;
/[Tabnnya 73—76 SnemeHTbl rpacdhiecknx S3biKoB
LadderDiagram : LD_Rung
LD_Rung : «CUHTaKCKC A151 rpachivieckmX s3bIKOB 34€eCh He NokasaH»;
FB_Diagram : FBD_Network *,
FBD_NeUvork : KCUHTaKCKC A1 rpachnyecknx A3bIKOB 3[ECh He MokasaH»;

/] 3peck He paccmaTpuBaeTcs
Other_Languages i «CMHTaKCUC A/15 AAPYrUX SI3bIKOB 3[E€Ch HE NOKasaH»;
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MpunoxeHve B
(cnpaBou4Hoe)

lMepeyeHb OCHOBHbIX N3MEHEHUI 1 paCLLIVIpeHVIVI TpeTbero nsgaHuna

HacTosiwpii ctaHaapT NonHOCTLI0 coBMecTM ¢ M3OK 61131-3. Cnefytolmii nepeyeHb NoKasbiBAET OCHOBHbIE U3-
MEHEHUA 1 pacLLMpeHns:

PepakumoHHble vicnpasnenus: CTpyKTypa, Hymepauus, nopsgok, hopMy/IMpoBKMY, Tab/viLibl CBOVCTB, TEPMUHBI U
onpejenieHuns, Takne Kak Knacc, MeTof, CCbllka, curHatypa.

dopmat TabmLbl COOTBETCTBYS.

HoBble OCHOBHble CBOWCTBA:

- TUMbl JAHHbIX C ABHO BbIP&XXEHHBLIM TUMOM Pa3MELLIEHNS C UMEHOBAHHBLIMN 3HAYEHVAMM.

- 3/1IeMeHTapHbIe TUMbI AAHHBIX:

- CCbl/IKa, CPYHKLMM 1 OnepaLmmn co CCbUTKO:

- MpoBsepka orpaHnyeHHoro goctyna KANY_BIT;

- ARRAY nepemeHHol 4/HbI:

- npucBavBaHVe HaYaslbHOrO 3HAYEHUS,

- Mpaswia NpeobpasoBaHna TUNa: HesiBHasA — ABHaA (hyHKLWS — Mpasii/ia BbI30Ba, 6e3 3HaueHsi, BO3BpaLLiaemo-
ro chyHKLWIeld:

- oyHKLMM Npeobpas3oBaHns TUMOB YMNC/IEHHbIX AaHHbIX, NOPa3PSAAHbIX AaHHbIX U T. 4.;

- (hyHKUMN, YTOGBI CBA3ATL U pas3fennTb Bpems 1 aaty:

- Knacc, BKIoYas MeTog, vHTepdeiic 1 T. 4.;

- 06bEKTHO-OpPVIEHTUPOBaHHLIN FB. Bi/lo4as MeTog, HTepdeinc u T. 4.;

- MPOCTPaHCTBa UMEH;

- CTpYKTYpUpOoBaHHbIiA TekcT CONTINUE uT. 4.;

- penefiHo-KOHTaKTHbIE CXeMbl. KOHTaKTbI /151 CpaBHEHUS (TUM3MPOBAaHHbIE Y NEPerpy)XeHHbIe):

npunoxeHne A — dopmasibHas cneumdmkaums A1s 3/1eMEHTOB A3blka.

Ypanenus (MHdopMaTVBHbIX YacTeld):

- npunoxeHve — Mpuveps:

- npunoxeHne — CoBMeCTMMOCTb ¢ MOK 61499.

[Jenpekaunn:

- BOCbMEpPUYHbIVA nTepant;

- MCMO/Mb30BaHWe MPSIMO MPeACTaB/IEHHbIX NepeMEHHbIX B Tese NPOrpaMMHbIX KOMMOHEHTOB U METO/OB;

- neperpyxeHHoe yceyeHre TRUNC;

- nepeyeHb UHCTPYKUwiA (IL);

- «MHOMKaTOpHas» nepemMeHHas 6/10ka AeNCTBUIA.
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Mpunoxexune A

(cnpaBou4Hoe)

CBefieHNA 0 COOTBETCTBUM CChINTIOUYHBIX MEXAYHAPOAHbLIX CTAHAAPTOB
HauuoHanbHbIM CTaHgapTam Poccuiickoii ®egepaunn

Ta6nuua JAL
O6O3HaMEHVIe CChIIOHHOMO CreneHb O603HakEHVE 1 HAUMEHOBAHVE COOTBETCTBYHOLLIENO
MeXxyHapOoaHOro CraHagpTa COOTBETCTBUA HaLWIOHaUTbHOTO CTaHaapTa
M3K 61131-1 0T FOCT P M3K 61131-1—2016 «KoHTpos/iepb! nporpaMmmnpye-
Mble. YacTb 1. O6Lasn nHdopmayiss»
M3K 61131-5 — *
NCO/M3K 10646:2012 — ¥
MNCO/M3K/1EEE 60559 — .

 COOTBETCTBYHOLLMIA HALMOHANBHbI CTaHAAPT OTCYTCTBYET. [0 €ro yTBEPKAEHWS PEKOMEH/YETCS MCMO/b30BaTb
nepeBo/, Ha PYCCKMiA A3bIK 4aHHOTO MeXAyHapoAHOro cTaHaapTa. MepeBos AaHHOTO MeX/AyHapoAHOro CTaHAapTa Ha-
xoguTcs B PesiepasibHOM MHHOPMALIOHHOM (DOHZE TEXHUUECKVIX PETSTAMEHTOB ¥ CTaHAAPTOB.

MpnmeyaHne —B HaCTOFILLleVI Ta6l'IVILI,e Mcnosib30BaHO cneaywulee ycnosHoe 0603HaueHne cTeneHn
COOTBETCTBUA CTaHAAPTOB!:

- KOT — ngeHTnyHble cTaHdapThl.
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