M3K 61113-3

B3arnsaa co ctopoHbl nporpammucToB MJIK

PLCopen’|
logic |

IEC 61131-3 | _

02.02.2022
Bepcus 1.0

https://oscat.ru/


https://oscat.ru/

OrnasneHune

OrnasneHue
(O LT =7 =T T = PP PPPN 2
BBEZLEHME ..ttt ettt et e et e e et e et et e e tah e e et e tea e e etaa e e aa e etan e eateaerenanns 3
OTBETBI PECTIOHEHTOB ...uttttuueetiruneettruseettunseettnusseetsnassesesnnsesesnssesesnnsesesnnseessnnsseeesnsesesnsseesennsesnsnnnsene 8
0= o] =T I oo o - 8
2. ONIEMN EBCEEHKO .o 11
3. BAYECNAB JTAMLUMH. ..cooiiiiiiiiiiiiiic 13
Q. AHOPEM CEPDIX cevvvrerrreerteereeeeeeeeeeeeeeeesaeesesesesseseseeeseesssesseesssssseesees................................—.———. 15
5. DTEKTPOLUAMAH «.eevvuiiiiiiieeeiiieeettiieeeettueeeresaseettsasseeesnassesesasseeresasseeessnnsesesnnnseresnnseersnsnseeesnssesennnns 17
6. BAAOUMUP LYOUMEBM ..o, 21
7. CePIEM LLYTABB .o, 23
8. AHAPEM PbIDAKO c.cceeieie e 25
9. ANEKCEM OCUHCKUM ..evveieiiiiieeeeiiite e ettt e ettt e e sttt e s st e e s sttt e s et e e s snb et e e s b et e e s aabr et e e smbeeeesanneeeens 27
10, BAGAMCIIAB BUHDBKO evuuieiiieiieeitie ettt ettt eetteeetteestneesaneesaneetnesanesssneeasnsessnsesnnsessnssssneersneeesneessneennnees 29
11, ANEKCEN IMYP@BULKMIM...eueeeeneenennnnnnnnnniaieannanaananannaaaaaaannaaannnaanaanaanaannnnaannnannnnnnnnnnnnnnnnnnnnnanaaaaaaaaaann 31
12, POMAH PAUEHKO .uuittiiiiie et e et e et e te et te e et e e et e e et e e st e et e et e e aan e aaneaaneasnseasnseasnaeennseannseenneennnnns 33
SAKITHOUEHME ..oeviiiiiiiiiiiiiiiiiiiii b s 35




BeeneHue

BsepeHue

MepBbIlt Nporpammmnpyemblii norndecknin KoHtponnep (MK) — Modicon 084 — 6b1n NnpeacTaBaeH
KomnaHue Modicon (co3aaHHOM KONNEeKTUBOM MHXKeHepoB KomnaHun Bedford Associates) B 1969 roay?.
3TO ycTpoiicTBO 6bI1I0 pa3paboTaHO B pamKax TeHaepa, ob6baBAeHHOro KomnaHuel General Motors.
Uenbto General Motors 66110 3aMEHUTb TPOMO3AKMUE U CNOXKHbIE B 0OCNYXKMBAHUN LWKadbl peneitHom
aBTOMATMKM HA KOMMaKTHbIe BbIYMCAUTENbHbIE YCTPOWCTBA. MOCKONbKY HacTpamBaTb 3TU YCTPOICTBA
OONIXKHbI ObINIM TE Ke CaMble TEXHUKM, KOTOPbIE 40 3TOro cobupanmn pesieHble CXembl — Pa3paboTymKu
Modicon 084 co3ganu ans HUX A3blK NPOrPaMMUPOBAHMA, COOTBETCTBYIOLNM MX MOTPEOHOCTAM — 53bIK
penenHbIX gnarpamm, KOTopbI NO3XKe NoAYYMT Ha3BaHue LD.

MocTeneHHO K NPOM3BOACTBY KOHTPOIEPOB MPUCTYNU/IU U APYyTMe KOMNAaHMK. HeKoTopble U3 HUX
CTanu paspabaTtbiBaTb CBOM A3bIKM MNPOrPaMMMPOBAHUA — 4YACTO COBEPLUEHHO HENOXOXWe U
HecoBMeCcTUMble Mmexay cobon. 3To ecTecTBeHHbIM 06pasom npuBeno K HeobxoammocTu
CTaHAapTU3aLumMM sA3blKOB NporpammupoBaHua MNJIK. PaspaboTka Takoro craHAapTa Hadvanacb B 1979
roay’, a nepsaa opuumanbHaa Bepcua Gbina BbinylleHa B 1993. CtaHaapT nonyumn obosHauveHune IEC
61131-3 (M3K 61131-3). OH onucbiBaeT 5 A3bIKOB NporpammupoBaHus M/K:

e LD —rpaduyecknit A3bik, OCHOBAHHbIN Ha penenHbIX AMarpammax;

e FBD — rpaduyeckmit A3blK, OCHOBAHHbIN Ha GYHKLMOHANbHbIX BNOKaX;

e SFC—rpaduyecknin A3blK, OCHOBAHHbIN Ha AMarpammax COCTOSHUIA;

e IL—TeKcToBbIl accembnep-nono0bHbIN A3bIK;

e ST —TEeKCTOBbIN A3bIK, OCHOBAHHbIN HA CTPYKTYPE U CUHTaKcKce A3biKa Pascal.

B 2003 rozy BbiWw/a BTOpasA pefakuma CTaHAapTa, NPUHeCWas pAg TOYeYHbIX AONOJHEHWUNA U
ncnpasneHuit. B 2013 6bi1a onyb1MKoBaHa TpeTba pesaKLums, OCHOBHbIM HOBOBBEAEHMEM KOTOPOM CTana
noAfepiKKa 0O6bEeKTHO-OpMeHTUpoBaHHOro nogxoga (OOM). B AaHHbIM MoOMeHT maer paboTta Hag

yeTBEPTON peaakumen, KoTopas OPUEHTUPOBOYHO A0/MKHA ObiTb ony6/aMKOBaHa BO BTOPOM MONOBUHE
2024 roaa.

Hanuune B cTaHgapTe nNsSTUM  A3bIKOB  BbI3bIBAET WHTEPECHbIM BOMPOC — HACKOJIbKO
npeanoYTUTE/IbHbIMU C TOYKM 3PEHUA MHXKEHEPOB-NPOrPaMMUCTOB ABAAIOTCA Te€ WM UHble U3 HUX?
MOHATHO, YTO HEKOTOPbIE NPOM3BOAUTENN NOAAEPKMBAIOT Ana ceomx MNJIK TonbKo oAnH A ABa A3bIKa,
He ocTaBnsAna ocoboro Bbibopa. Ho coBpemeHHble cpedbl pa3paboTKM KpynHbiXx npoussoautenen (TIA
Portal, GX IEC Developer, PLCnext Engineer, CODESYS, 1SaGRAF 1 T.4.) N03BONAOT MCNONb30BaTb BCe 5
A3bIKOB CTaHAapTa MIK.

OnpocoB No CpaBHUTEIbHOM NONYAAPHOCTU A3bIKOB NpOrpammmpoBaHus MNJ1K He TaK YK U MHoro.
HuKe Mbl NpUBEAEM pe3yabTaTbl TEX U3 HMX, KOTOPbIE HAaM YAaa0Cb HANTK.

1 BaHecca Pomepo Cerosus, Aabodpesn TeopuH. Nctopusa ynpasnenus. Uctopus MJIK u PCY
2 Karl Heinz JohnMichael Tiegelkamp. IEC 61131-3: Programming Industrial Automation Systems
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Puc. 1. Onpoc kypHana Control Engineering (2006)
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Puc. 2. Onpoc xypHana Control Engineering (2007)



https://controleng.ru/proekty-i-vnedrenija/v-fokuse-polzovateli-udovletvoreny-rabotoi-plk/
https://controleng.ru/plk/programmiruemye-logicheskie-kontrollery-plk/

BeeneHue

Programmable Controllers
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Puc. 3. Onpoc xkypHana Control Engineering (2020)

Kako# s13bik nporpammupoBanus INJIK Bbi
ucnonb3yeTe yalle Bcero?

Cepreit Pomaxos

My6nuuHbik onpoc

Texcrosbii (ST, IL,C) - 172 v 3191%

Peneitbiit (LD) - 154 2857 %

Bnoutbii (FBD, CFC) - 213

P

39.52%

Mporonocosanu 539 uenoeexk

Puc. 4. Onpoc Cepress PomaHOBa, NpoBeAEHHbIM UM B paMKax Co34aHUA ero KHuru (2019)



https://www.controleng.com/articles/research-controller-programming-methods-advice/
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Puc. 5. Ctatuctnka nonynspHoctu a3bikoB M3K oT pa3pabotunkos CODESYS Ha ocHOBaHWM 3anpocos B
MX TEXHUYECKYIO NoAnepKKy, onybankosaHHas B 2006 B ctatbe Nropa MeTposa OT/1agKa NPUKAAAHbBIX
MJIK nporpamm B CoDeSys (4acTb 3)

Q4 What iz your preferred method of programming a PLC?
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Puc. 6. Onpoc opraHusaunmn PLCopen (2019)
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Puc. 7. CTaTUCTUKA OTHOCUTENbHOM NONYyASPHOCTM A3bIkoB M3K B noncKkoBbIx 3anpocax Google,
onybankoBaHHoM cTaTtbe Eduard Paul Enoiu (2010-2013)



http://www.codesys.ru/docs/iecdeb03.pdf
http://www.codesys.ru/docs/iecdeb03.pdf
https://www.automation.com/en-us/articles/2019/plc-programming-preference-survey-insights-user-co
https://www.researchgate.net/publication/281711476_Programming_Languages_Popularity_and_Implications_to_Testing_Programmable_Logic_Controllers

BeeneHue

Kak MOXHO yBMaeTb — NogobHble OnNpocbl AatdT pPasHbie WM 33a4acTylo MNPOTMBOPEYMBbLIE
pe3ynbTatbl. Bmecto TOro, 4tobbl [aBaTb MM KaKyl-TO OLLEHKY, Mbl pewunan noobwatbca co
cneumanmctamm, pabota KOTOPbIX HEMOCPEACTBEHHO CBSA3aHa C NPOrPamMmMMUPOBAHNEM KOHTPOINEPOB Ha
A3blKax cTaHgapTa M3K 61131-3. 310 Atoan, paboTatowme B pasanYHbIX OTPAC/AX NPOMbILIJIEHHOCTH,
pellatolme pasinyHble 334341 U UCNOb3YIOLLME A1 STOFO PAasHble MHCTPYMEHTbI, MMEtoLMe PasHbli
onbIT. Mbl 3agannm MM OAMH M TOT e Habop BOMPOCOB — W MOJIYYMUIN MHOTAA MOXOXKMWEe, a MHorga
COBEepLIEHHO NPOTUBOMNONOXKHbIEe oTBeTbl. CIMCOK BONPOCOB, KOTOPble Mbl 3a4aBanun, NpuBeaeH HUXe, a
OTBETbl HA HMUX OT HALIMX PECNOHAEHTOB — B CNEeAYHOLWNX MYHKTAX.

Bnarogapum Bcex, KTo yAena Ham CBOe Bpems, YyTobbl OTBETUTb Ha HalLM BOMPOChI.

CnucokK Bonpocos
1. Mouyemy, Ha Baw B3rnag, ctaHaapT MK 61131-3 onucbiBaeT 5 pa3nyHbIX A3bIKOB MPOrpammmnpoBaHus,

2. Kakue a3blkn cTaHgapta MIK 61131-3 Bam NpMXOANNOCH UCMOJIb30BaTb B peanbHbIX NpoekTax? Kakue
N3 HUX ABNAIOTCA 419 BAC OCHOBHbLIMW M MO KakKMM NpuymMHam?

3. EcTb 2n, Ha Baw B3rnag4, y UCMO/Ib3yeMblX BaMM A3bIKOB HEAOCTAaTKM? YTOObI Bbl XOTE/IM U3MEHUTb B
HUX?

4. Kak nameHuACAa BaW CTUAb HAanNMCaHUA Nporpamm Ha Asblkax M3IK 61131-3 ¢ TeyeHMemM BpemMeHu U
npuobpeTeHnem onbITa?

5. Mpwuxogunockb M Bam MCNOAb30BaTb ANA nporpammupoBanma MK A3bikK, He BxoaAlme B CTaHZApT
M>3K 61131-3 (Hanpumep, A3bIK C) 1 N0 KAaKMM NPUYUHAM?

6. Npuxogmnoce v Bam nNpu nporpammmposaHmm MJ1K Ha A3bikax ctaHgapTa MK 61131-3 ncnonb3osaTb
06BEKTHO-OPMEHTUPOBAHHbIN NOAXO0A, (HacneA0BaHME, MHKAMNCYAALMIO) U €CK Aa — TO /1A KaKMX 334347
YTto Bbl AymaeTe o npumeHeHnn OOl B KOHTEKCTe nporpammmposaHus MNJIK?

7. BcTpeyanucb M Bbl C CUTYaLMAMM, KOrAa 3aKa3yMK HaCcTamMBas Ha UCNO/Ib30BaHMM KOHKPETHOTO A3bIKa
NporpaMmmnpoBaHunn? Yem 6binn Bbi3BaHbI TakMe TpeboBaHUA?

8. Kakum Bbl BuguTe byayuiee ctaHaapta MK 61131-3 1 s3bikoB nporpammupoBaHus MJIK? Kak, Ha Baww
B3rna4, byaet nponcxoauntb nporpammuposarme MK yepes 20 net?




OTBeTbl pPecnoHAeHTOB

OTBeTbl pecnoOHAEHTOB

1. Cepreit PomaHoB

Cepeeli PomaHos — npoepammucm ¢ 25-nemHum cmaxcem, u3 komopewix 10 1em oH pabomaem & chepe
asmMomMamu3supoB8aHHbIX cucmem ynpassaeHus. Aemop KHueu U3yyaem Structured Text MK 61131-3 u

ocHosamesb yotube-kaHasna ¢ 6onee yem 15000 nodnucyukamu. OCHOBHAA UCMNOAb3yemMas cpedd
npozpammuposaHua — CODESYS.

1. Mouemy, Ha Baw B3rAaa, craHaapt M3K 61131-3 onucbiBaeTr 5 pasanuyHbiX A3bIKOB
NpPorpaMmMmnpoBaHusA, a He OAUH YHUBEPCabHbIN?

OTBeT: HaBepHOE, ec/iv MOMCKATb — MOXHO HaMTM HACTOALLYIO NPUYMHY. 1 He 3Hal TOYHO, KaKaa uaes
6bina y pa3paboTyMKOB CTaHAapTa, HO ecau Npeanoaaratb — AyMato, 3TO cAeaHo Ans Toro, Ytobbl AaTb
PasHbIM CMeLMannucTaM BO3MOXKHOCTb MOJIyYUTb elle OAHY CneuuanbHocTb — nporpammuct MAK. Onas
Pa3paboTYNKOB CXeM penieliHOM NOrMKK NoHATeH LD, ANA apXMTEKTOPOB NPOoLLEeccoB NoHATeH FBD.

EanHcTBEeHHOE — A 6bl BblAennA A3blk SFC. ECn Bce ocTasibHble A3bIKK B3anMo3ameHsemble (6onee nau
meHee), To SFC 3To NpAMO peanbHO OTAENbHbIN OT BCEX A3blK CTPYKTYPUPOBAHMA MocaeAoBaTelbHbIX
BbI30BOB. TaK YTO MOHATHO, NoYemy 6bia co3aaH SFC, TaK Kak 3To YacTan 3agada B ACY.

2. Kakue a3biku craHgapta MIK 61131-3 Bam npuxoamnaocb UCNOAb30BaTb B peasibHbIX NPOeKTax?
KaKkue 13 Hux ABNAOTCA ANA BaC OCHOBHbIMM M MO KaKUM NpUYUHam?

OtBet: ncnonbsosan SFC, CFC (sapuaHm FBD), LD u ST. MocnegHuit U3 HUx npegnoytmutesnbHen. OH
pa3BA3bIBAET MHe pPYyKW, AenaeT nporpammy UYMTAeMON, ferdye MNOALEPHKMBAEMOM, Nydwe
OpraHn3oBaHHOM, IerKo Konupyemon. ST MOXKET BCE, UYTo U Apyrue A3blku (aake SFC), Tak 4To UCNOb3ys
ero, MOXXHO Aake He AyMaTb H1 06 04HOM APYrom A3bIKe.

3. EcTb /in, Ha Ball B3rNA4, Y UCNONb3yeMbIX BaMM A3bIKOB Hef,0CTaTKn? YTo6bl Bbl XOTENU U3MEHUTDb B
HUX?

OTser: Yy ST ecTb He4OCTATOK — 3TO OTCYTCTBUE Pa3BUTUA. Kak mbl 3Haem, BCe A3bIKK pa3BunBatloTCA,
BbIXOOAT HOBbleé BEPCUU C HOBbIMU d)M‘-IaMM. Ho ST 3actbin BO BPEMEHMN. XoTtenocob 6bl, yTobbI OH
Hacneanosan coBpemeHHble nogxodbl. Hanpw\/\ep, KOpOTKMﬁ TEpPHapPHbIA 0onepaTop ?:, BO3MOMKHOCTb

MCMONb30BaATb 3HAYEHME CTPOKOBbIX MEePEMEHHbIX A1 A0CTYMNa K NepeMeHHbIM M0 UX UMeHaM. (8 cmusie
Sa="“b”, Sb =1, Sc=55a u Sc 6ydem 1, mak Kak Saa — amo obpauwjeHue K Sb). U Tak ganee. CODESYS He
[0XAascA, NOKa B CTaHAAPT BeAyT HOBble GMYK, M BBEN CaM TaK Ha3blBaeMbIM «PaclUMPeEHHDbIN ST». B Hem
ectb UNION, _ TRY\ CATCH, NEW, S=, R= 1 T.4. XoTenocb 6bl, 4Tobbl CTaHAAPT A3blKa ST NOCTOAHHO

pa3suBanca.

4, Kak u3ameHu/CcA Ball CTUIb HaNUcaHMA Nporpamm Ha Aasbikax MK 61131-3 ¢ TeyeHnem BpemeHu U
npuobpereHnem onbiTa?

OTBeT: He CUIbHO U3MEHMUAICA, TaK KaK A U 40 3TOr0 MHOro net nporpammmpoBas. Ho nsmeHuaca B TOm
HanpaB/1eHWN, YTO Ha4an A C A3blKa d)yHKLI,MOHaﬂbeIX 6}'IOKOB, a Tenepb Ny ToONIbKO Ha ST.



https://controleng.ru/rynok/st/
https://www.youtube.com/c/serhioromano
https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D1%80%D0%BD%D0%B0%D1%80%D0%BD%D0%B0%D1%8F_%D1%83%D1%81%D0%BB%D0%BE%D0%B2%D0%BD%D0%B0%D1%8F_%D0%BE%D0%BF%D0%B5%D1%80%D0%B0%D1%86%D0%B8%D1%8F
https://youtu.be/WTkJPIpjkOo
https://help.codesys.com/webapp/_cds_operator_try_catch_finally_endtry;product=codesys;version=3.5.17.0
https://help.codesys.com/webapp/_cds_operator_new;product=codesys;version=3.5.17.0
https://help.codesys.com/webapp/_cds_exst_operator_s;product=codesys;version=3.5.17.0
https://help.codesys.com/webapp/_cds_exst_operator_r;product=codesys;version=3.5.17.0

OTBeTbl pPecnoHAeHTOB

5. Mpuxogmunocb M Bam ncnonb3osaTb Ana nporpammuposaHusa MNJIK A3bikK, He BXoaALLME B CTAaHAAPT
M3K 61131-3 (Hanpumep, A3bik C) U N0 KaKUM NpUuMHam?

OtBeT: He npuxoamnocb. MHe Bcerga 66110 MHTEPECHO, KaK 3TO paboTaeT. fl Aenan HECKONbKO NOMbITOK,
HO BCe bbliM 6e3ycneLlHbl — HUKOTAa He XBaTal0 BBOAHbIX AaHHbIX, KaK 3TO genaTtb. Ho A BUXKY, novyemy
A 6bl cTan ncnosnbsosaTtb C, ecan bbl 3HaN Kak. [lymato, no npuymHe Toro, 4to B C A mor 6bl MCnonb30BaTb
pasHble rotoBble BU6AMOTEKU. Hanpumep, A xouy NOAKAOUYMTLCA K 6a3e gaHHbIX. Ha C ecTb yiKe KAUEeHThI,
M nuwmn A Ha C — NpocTo noakA4Ymna 6bl BUBAMOTEKY U BCE (B npolumeke MJ/IK, cOOTBETCTBEHHO, TOXe
HY»XHa 6ubamnoTeka). Kak npaBuao, oHM NaaTHble, @ HanucaTb TaKyto e Ha ST — A JaKe He 3Halo, C Yero
HayaTb. Ecam 6bl A 3HaN, Kak nncatb Ha C, To A 6bl Nucan b AnoTekn Ana noaKkAoHeHUA K 6a3am AaHHbIX,
peanusaumm npotokosa MQTT u gpyroe. Cabiwan, 4To ewe Python celitiyac NOTUXOHBbKY NPOHMKAET Ha
PbIHOK — B CBA3W € TeM, 4To BCE bosbie MJIK paboTatoT Ha agpe Linux; gymato, Ha Hem A 6bl NMcan No Ton
e npuumHe. MOXKHO CKayaTb 6MbAMOTEKM, NOAHATL Web-cepBep, YyTb /I He CBOW NO/1b30BaTE/IbCKUNIA
nHTepdelic HanucaTtb. JIerko NOAy4YUTb AOCTYN K annapaTHbIM pecypcam. Tak:Ke Ha Python, gymato, ntoam
6yayT NMcaTb, NOTOMY YTO 3HAOT €ro M He 3aXOTAT Pa3bupaTbCca C OrPaHNUYEHHbIM MO CPABHEHUIO C HUM
ST.

6. Mpuxoaunocb A Bam npu nporpammuposaHuu [JIK Ha A3bikax craHpgapta MIK 61131-3
MCNo/1Ib30BaTb 06bEKTHO-OPMEHTUPOBAHHDIN NoAxo4 (Hacnea0BaHMe, UHKANCYALMIO) U eciu Aa — TO
ANA KaKnx 3agauy? Yto Bbl Aymaere o npumeHeHun OOI B KOHTeKcTe nporpammuposaHus MNJIK?

OtBeT: A /AMYHO cumTato, 4yto OOM BOOGWE CUALHO NEepeoLeHEeHO, JAaxe B MNPUKIALHOM
NpPorpamMmmMmnpoBaHun. A HaYMHaA NPOrPAaMMMPOBATL NPOoLEAYPHBIM NOAXOAOM, M OH pewwan Bcé. OOMN —
3TO He CpeAacTBO pelweHMA (TaK KaK BCe Te e 3aJayuM MOXHO pewwutb n 6e3 OOI), a npocTo
aNbTEPHATMBHbIM NOAXOA K Hemy. Bblan y meHA Beb-npoeKTbl, B KOTopbix OOIM 6bin0 LenecoobpasHo m
ymecTHo, Ho B MJIK, A cuuTato, npouenypHbIit cnocob pyanTt. HeT, KOHEYHO, Hacnea0BaHMe, MeTOAbI — A
9TO BCE MCNO/b3YI0, HO A He cumnTato, 4To 370 OOM. YacTMYHO ncnonb3yto Bo3morxkHocTH OOI ana peweHuna
HeKoTOopbIX 33ga4. Ho MHe KaxeTcA, 3TO Henb3A Ha3BaTb mcrnonb3oBaHnem OOl gna apxuTekTypbl
nporpammsl. 3To, CKOpee, NIOKa/IbHble 33434K. ITO GUUM, KOTOPbIE HYXKHbI, 4TOObI peannsosaTtb OOMM, HO
cam OOI1 — 3To napagurma, Korga Tbl NPeAcTaBAfellb KaKMe-TO CYLLHOCTU Kak 06beKTbl. Hy TyT nucatb
fonro. Hanpumep, Tobl ynpasnsewb Hacocom. Tbl co3paellb 0H6beKT Hacoca U ecan Tebe Hago ero
3anyCcTUTb — Aenaelb METO[ «CTapT», eC/In OCTaHOBWUTb — «cTon». HO MMEeHHO meTon — Bedb 3TO
AelncTeue, Hy a ecnm Tebe HY»KHO y3HATb ero cTaTyc, TO y»Ke gobasnsaelwb cBoicTBo. 3To OO, HO KTO TaK
aenaet B ST? MoXeT, KTO-TO 1 fenaeT — A ero He OCy»XAato, HO CYUTAIO 3TO HEPA3YMHbIM. ITO He HyXKHoe
YCNOXKHEHME aPXMTEKTYPbI Nporpammbl 6e3 aBHbIx Npenmywects. OOMM B NJIK — 3To pelleHme NpocTbix
3334 CNOXKHbIM NyTEM.

Kak npaBuno, a npumeHsal BO3MOXKHOCTM OO, Korga MHe HYXKHO YNpaBAATb HECKOJbKMMMU
04 MHAKOBbIMM YCTPOMCTBaM. Hanpnmep, HECKO/IbKO HAaCOCOB UM Y3/10B CONEHOUAHbIX. 1 TO, no 6onbLueit
YyacTu 5, AieNalo CTPYKTYPbl KaK oTpaxeHue cywHocTu. Ho nHoraa n ®Bb. Toraa HekoTopble AeicTBua A
BbIHOLLY B METOAbI, HO MO CYTW — 3TO HEe OTPaXKeHMe peasibHbiX CBOWCTB U AEACTBUIA CYLLHOCTH, @ NPOCTO
pacnpegeneHue Koga gna 6onee yaob6HoOM opraHM3aLmm, a METOAbI, CKOpee, BbIMOAHAIT 60/blUe 3a434n

npoueayp.




OTBeTbl pPecnoHAeHTOB

7. BcTpeyanucb AN Bbl C CUTYaLMAMM, KOTAa 3aKa3uMK HacTamMBan Ha MCNO/Ib30BaHUU KOHKPETHOro
A3blKa nporpammuposaHuna? Yem 6biau Bbi3BaHbl Takue TpebosaHna?

OTBeT: Aa, cTankmancs. M TpeboBaHma 6bianM MmeHHO no ST. Mo cnoBam 3aKa3umMKa, OH XOTes, YTobbl
nporpamma 6bl1a UMEHHO Ha 3TOM fA3blKe, MOTOMY YTO OH KaKMM-TO 0bpa3om y3Han, YTo 3TO Cambli
NYYLW WA BapUaHT.

8. Kakum Bbl BuguTe byayuee craHgapta MK 61131-3 u asbikos nporpammupoBaHua MNJIK? Kak, Ha
Bawl B3rnag, 6yger npoucxoautb nporpammuposanue MNJIK uepes 20 ner?

OTBeT: He AyMalo, YTO CTaHAAPT byaeT pa3BMBaTLCA. ITOT PbIHOK He 1IbUT nepemeH. [lymato, u yepes 20
net ctaHaapT byaet Tem xe. Ho 3To, BO3MOXKHO, NOPOAMUT anbTepHaTUBHbIE pewleHuA. Beab 3agaun Bcé
COBpPEMEHHEN — Hanpumep, UHTerpauma c obiauHbiMu cepBncamu u 11oT — a cTaHZaPT K STOMY He roToB.
HeT, MOXXHO, KOHEYHO, M 3TU 334341 peLlaTb, HO 3TO, Ha MOM B3rns4, CKOpee KOCTblN, U TO — OTCTatowme
Ha HecKkonbKo neT. MHe HyxHo 6bin1o MQTT B MJ/IK HamHOro paHblle, Yyem nepsBble 6HMH6AMOTEKM
nosasuancb, U To — gna Tex MNJIK nx go cux nop HeT. A BeAb 3TO NpocTan 3a43a4a. BoamoxkHo, Python HauHeT
BbITECHATb CTaHAApPT. Ecnm cmoTpeTh B Byayluee, TO NepBOE, YTO NPUXOANUT HA YM — 3TO UCKYCCTBEHHbI
nHtennekt (MN). A aymato, uto UM cTtaHeT HeoTbemaemom YacTbio Atoboro MJIK. B Hero 6yayT BCTPOEHD!
KaK npoueccopbl ana U, Tak n 6ubamoTekn; MoxKHO byaeT HacTpameaTb ero ANA BblABAEHUA OWMOOK
PaboTbl, HECTAHAAPTHbIX CUTYALMI U T.4. TaKKe HAC KAET MHTErpaLma c HOBbIMUW TEXHOOTMAMM, KOTOPbIE
ceyac aKTMBHO pa3BMBalOTCA B chepe AOMAalUHel aBTomaTusaumun — Zigbee, Z-Wave, ronocosble
ACCUCTEHTbI, MOBW/IbHbIE PELLEHUA.
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OTBeTbl pPecnoHAeHTOB

2. Oner EBceeHKoO

Onez EsceeHKo — eeldywjull UHMCeHep-npospammucm ¢ 5-nemHum cmaxem, paspabamesisaroujuli
npusoxeHus 078 cucmem 8eHOUHaa, pacmeHuesoocmaa, seHmunayuu u KX, E2o ocHogHble paboyue
uHcmpymeHmsi — CODESYS V3.5/2.3, Owenlogic, Visual Studio u Visual Studio Code.

1. Mouemy, Ha Baw B3rnaa, craHaapt M3K 61131-3 onucbiBaeT 5 pasanuyHbIX A3bIKOB
NporpammMmupoBaHus, a He 0AUH YHUBEPCaNbHbINA?

OTBeT: y KaXX[0ro M3 3TUX A3bIKOB €CTb CBOM MPEeMMYyLLEeCcTBa U HeaocTaTku. Ecam 6paTb, Hanpumep,
6bICTPbIN MOPOT BXOXKAEHWA, TO Y PAAA A3bIKOB OH Bbille. 3a4acTyto NPOrpaMmUCTamMm (TO eCTb TEMU, KTO
nuwet nporpammy gnaa MJIK) moryt 6biTb ntogn 6e3 nNpoduabHOro 06pa3oBaHMA, KOTOPbIM HYXKHO
nepeBecTy NMPOCTEHbKUIA aNITOPUTM B KO A1 BbINONHEHMA HA KOHTponepe. Tak, Nporas napy ypoKos,
MOKHO Bbly4MTb TOT e LD, 3HaHMe KOTOPOro MOXeT NOKPbITh pelleHne psaa 3asay.

2. Kakue a3blku craHgapta MIK 61131-3 Bam npuxogunocb UCNoab30BaTb B peasibHbIX NpoeKTax?
KaKue us HuX ABNAIOTCA ANA BaC OCHOBHbIMMU U MO KaKMM NpU4nHam?

Oteer: ST, FBD, LD. OcHoBHble ST u FBD. Be3 FBD He Hanuwewb nporpammy ana MP200 (xoTb u
aHoOHcMpoBanach noaaeprKKka ST). ST HeobxoaMm Ana HanucaHus 6osee «06bEMHbIX» MPOTrPaMM.

3. EcTb 2in, Ha Ball B3rNA4, Y UCNONb3yeMbIX BAMM A3bIKOB HeA,0CTaTKN? YTo6bl Bbl XOTENU U3MEHUTD B
HUX?

OTser: npAM Yy A3bIKOB HEAOCTATKKN A 6bl He Bblaenunn; ckopee, OHM eCtb y cpeapbl pa3pa60TKM.

4. Kak uameHu/CA Ball CTUb HanNnMcaHuA nporpamm Ha Asbikax MIK 61131-3 ¢ TeyeHMnem BpemeHu U
npuobpereHnem onbita?

OTBeT: nucaTb 6osee yHMBepcanbHbie MPOrpammbl, HE MO KOHKPETHYH 3aJayy, a Kak byaro 3To
nnatdopma Ans peweHns Habopa OAHOTUMHBIX 33434, YTOBbl MOXKHO 6bIN0 PYHKUMOHANbHbIE 610KK /
GYHKUMM  Mcnonb3oBaTb B ApyrMx npoekTtax. OdopmneHve Koga B Buge 6ubanotek pgan
nepencnonb3oBaHus.

5. Mpuxogunocb nn Bam NcNonb3oBaTb AnA nporpammuposaHua MK A3biku, He BXoaaLwMe B CTaHAAPT
M3K 61131-3 (Hanpumep, A3bIK C) U N0 KAaKMM NpUYUHaAM?

OTtBerT: HeT

6. Mpuxoaunocb nn Bam npu nporpammuposaHum [MJIK Ha AaA3blkax craHaapta M3K 61131-3
MCNoNb30BaTb 06bEKTHO-OPUEHTUPOBAHHDIN Noaxos (Hacnepo0BaHUe, MHKANCYAALUIO) U ecau Aa — TO
BNA KaKux 3agayd? Yto Bbl gymaeTte o npumeHeHnn OOl B KOHTEKCTe nporpammupoBaHusa MJ1K?

OTBeT: HeT, He npuxogunocb. He BO3HWMKANO noTpebHOCTM npumeHeHus OOI B KOHTEKCTe
nporpammunposaHma MJIK. Cam no cebe noaxos A0OBOSbHO MOLLHbIN; BCE 3aBUCUT OT 3343a4M, KOTOPYIO
HY»HO pewaTb. MNpo BoamorxkHocTn 00NN B CODESYS ¢ yaoBonbcTBMEM Bbl NEKUMIO NOCAYLWa.
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OTBeTbl pPecnoHAeHTOB

7. BcTpeyanucb AN Bbl C CUTYaUMAMM, KOrAa 3aKa3uuK HacTamMsan Ha MUCMNO/Ib30BaHUM KOHKPETHOro
A3blKa nporpammuposaHuna? Yem 6biau Bbi3BaHbl Takue TpebosaHna?

OT1BeT: Aa, HacTaMBaAu Ha ncnosb3osaHum FBD. bbiiio u LD, Ho 3T0 61210 0AHa-ABe NpPorpaMmml. 310 6bian
3aKa34MKM, KOTOpbIe XOTEe/IM CaMOCTOATENIbHO COMPOBOXKAATb 3TOT KOA U rpadrMyeckme A3bIKN A0KHbI
Obl/IM MM NMOMOYb B HACTPOMKE U U3MEHEHWM NnapameTpoB. B cnyyae c LD 3aka3umKy 6biio yoobHee
paboTaTb UMEHHO C 3TUM SI3bIKOM.

8. Kakum Bbl BuguTe byayuiee craHgapta M3K 61131-3 u a3bikos nporpammupoBaHua MJIK? Kak, Ha
Baw B3rnaa, byaert nponcxoautb nporpammuposanue MNJIK uepes 20 net?

OtBerT: HeusBecTHO, byayT v MJIK B TOM BMAE, B KOTOPOM OHM CYLLECTBYHOT ceiyac. YKe CyLLecTByoT
NonbITKM caenatb ToT e Arduino B npombIIeHHOM UCNOAHEHUU. TaK YTO, BO3MOXHO, Bce ByayT nncaTb
Ha Python.
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OTBeTbl pPecnoHAeHTOB

3. Bayecnas JlanwuH

Bayecnae /JlanwiuH — 2eHepasbHbIl OupeKkmop u 2naesHblll cneyuanucm kommnaHuu 000 «bbicmpeolie

npoekmel». CUCOK KOMIAHUl, 8 KOMOPbIX OH Pabomas, u Peasnu308aHHbLIX UM MPOEKMOo8 0NUCAH 8 €20
b6s0z2e. OcHogHble /1K, c Komopbimu pabomaem Bsayecnas - Siemens, Beckhoff, Schneider Electric.

1. Mouemy, Ha Baw B3rAaa, craHaapt MOIK 61131-3 onucbiBaeTr 5 pasanyHbiX A3bIKOB
NporpammMmupoBaHus, a He 0AUH YHUBEPCaNbHbINA?

OTBeT: OCHOBHOWM Lefblo CTaHAapTa saBaserca yHUpuKaums. PykoBoguTenb Ha npeanpusTumM Mmeer
MeHbLle Npobsem ¢ MOMCKOM /L, KOTOpble YMelT NPorpaMmMmnpoBaTb, 3Hasa cTaHaapT MIK 61131-3.
Taknum o0b6pasom, Bpems Ha OCBOEHME YYKOro KOAa 3aMEeTHO CHUMKAETCA, U HATU YesloBeKa 3HAUYUTE/IbHO
npowte. Tak cnoXxuaock, 4to nporpammuctbl MNJIK pasnnyaoTca No maHepe HanNUCaHWA KoAda U TUNOB
ncnonb3oBaHuA A3bikoB MIK 61131-3, yTo He MmewaeT Anbo pasobpaTbes, AMbBO nepenucaTb YacTb
HepaboTalowero Kopga, eciM Takoe BcTpeTtuaocb. fAsblik LAD, Hanpumep, O4YeHb HaNoOMUHaeT
3N1EKTPUYECKYIO CXEMY M XOPOLIO MOAXOAMUT ANA TeX, KTO ABAAETCA 3NEKTPUKOM M coBMmellaeT paboty
nporpammumncta. A3blK MHCTPYKLMIA IL Mcnonb3yeTcs NpenmyLL,ecTBEHHO NPU MOLEPHU3ALMAX, KOTAa Koa
HacnegyeTca CO CTapOro NPOEKTa, @ CAMOo annapaTHOe pelleHne MeHAeTCA.

2. Kakue a3blku craHgapta M3K 61131-3 Bam npuxoamnnocb UCNOAb30BaTbh B peasibHbIX NPOeKTax?
Kakue 13 Hux ABNAIOTCA AN1A BaC OCHOBHbIMM M MO KaKUM NpUYUHam?

OTBeT: NpPUXo4MNOCh MCMOAb30BaTb BCE CyLLEeCTBylOWMe B CTaHAapTe A3blkM. Ecnm B npouecce
pa3paboTKM NPUCYTCTBYET 3aKas3umK, TO Ans HarnsgHoctn ucnonbsyto CFC (BapmaHT FBD). Ons 6onee
6bICTpOl Pa3paboTKM NPOrpaMMHOro NPoAyKTa Ucnosb3yto ST — Tam, Ha Mol B3raag, 6obluas rMbKocTb

3. EcTb 2in, Ha Ball B3rNA4, Y UCNONb3yeMbIX BaMM A3bIKOB HeA,0CTaTKN? YTo6bl Bbl XOTENU U3MEHUTDb B
HUX?

OTser: peannsaumna A3bIKOB B PA3/IMYHbIX 6per,ax — pa3HaA. OTAnums ocobeHHo 6p0C8|'0TCFI B rna3a npu
OTNaAKe KakKUX-TO nporpamm. BaxHo, yTOoObI 3HaYeHuUA nepemeHHbIX B Koae 6b11n BUAHbI ABHO NPAMO
Tam, rae NnponncaHbl NnepemMeHHbIe. Ecan HYXHO 3Ha4€HNA CMOTPETb B KAKOM-TO AO0NOJ/IHUTE/IbHOM OKHE,
TO CKOPOCTb OT/1agKN CUIbHO CHUXAETCA, N 3TO B/IMAET Ha Ka4eCTBO NPOrpaMmMHOro npoayKTa.

4, Kak uameHu/cA Ball CTUb HaNUcaHMA Nporpamm Ha A3bikax MIK 61131-3 ¢ TeyeHMnem BpemeHu u
npuobpereHnem onbiTa?

OTBeT: CTapatocb UCMNO/Ib30BaTb KOHEYHbIE aBTOMATbI, LMKAbI — €CAW UCMONb3YIO 3aM0/IHEHUE KaKUX-TO
MacCMBOB [JaHHbIX. B 60/blWMX NPOEKTax CTapalocb MCMNO/b30BaTb MPOM3BOAHbIE TUMbl AAHHbIX —
CTPYKTYpPbI U T.M.

5. Mpuxogmnocb m Bam Ucnoab3oBaTb Aas nporpammuposaHus MNJ1K A3bikK, He BxoaALwMe B CTaHAAPT
M3K 61131-3 (Hanpumep, A3biK C) U N0 KaKMM NpUYUHaAM?

OT1BeT: HeT, He NpUXxoaMAock. CYMUTAD, YTO AAHHbIN A3bIK HYXKEH ANA Peasn3aumm KaKUX-TO NPOU3BOAHbIX
peweHnin u GyHKUMIA BHE AeATENbHOCTU NpoMblwieHHbIX MNJ1K. BbiBatoT 3a4a4m, KOTOpble He peLnTb Ha
6ase A3bIKOB cTaHAapTa M3K 61131-3 1 Toraa pelweHue genaetca Ha CH, HO 3TO y»Ke HECKO/IbKO Apyrol
ypoBeHb — yposeHb HMI.
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OTBeTbl pPecnoHAeHTOB

6. Mpuxogunocb nn Bam npu nporpammupoBaHum MJIK Ha A3blKax craHgapta M3K 61131-3
MCNoNb30BaTb 06bEKTHO-OPUEHTUPOBAHHDIN Noaxos (Hacnepo0BaHUe, MHKANCYAALUIO) U ecin Aa — TO
ANA KaKunx 3agau? Yto Bbl Aymaerte o npumeHeHun OOI B KOHTeKCTe nporpammuposaHus MNJIK?

OtBeT: no naee, OOMN AO0MKHO YNPOCTUTL U YCKOPUTL NpoLecc pa3paboTkM Koaa, O4HAKO TONbKO ANA TeX,
KTO B COBepLUeHCTBe BAaZeeT AaHHOW uaeonornen. Tectuposasn, pasbupancsa, HO BBUAY CAOXKHOCTU Y
meHa He nowno. CoOTBETCTBEHHO, pa3pabaTbiBalo KoA NO CTapuHKe, Kak MpuBbIK. Tak nony4vaetcs
6bicTpee. C pagocTbio bbl NOCAyLIaa KakMe-To BUAeoypoku no OOM.

7. BcTpeyanucb M Bbl € CUTYaLMAMM, KOTAA 3aKa3uMK HacTauMBasl Ha MUCMNOJIb30BAHUM KOHKPETHOro
A3blKa nporpammupoBaHua? Yem 6biain Bbi3BaHbl Takue TpeboBaHua?

OTBeT: BcTpeyan. AprymeHTamu 6bina HEOBXOAMMOCTb OBCNYIKUBAHMA U OTCYTCTBMEM KOMMETEHUMIA Mo
APYrUm A3bikam. OBbIYHO CTapaloCb MATM Ha BCTPeYy.

8. Kakum Bbl BuguTe byayuee craHgapta MK 61131-3 u a3bikos nporpammuposaHma MNJIK? Kak, Ha
Baw B3rnaa, byaert nponcxoautb nporpammuposanue MNJIK uepes 20 net?

OTser: 6y,c|,eT BCe€ HEMHOrIO 6bICTpee N Kpacueee OTO6pa)‘KaTbCH. MoasAaTtca MHTEPAKTUBHbIE NOACKA34YUNKHU,
KOTOpbIE 6YLI,YT npegnaratb BapmaHTbl HANMCaHWA KOA4a. Cam CTaHAapPT OCTAHETCA OY€Hb Ha4O0ArO.
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OTBeTbl pPecnoHAeHTOB

4. AHpgpeii Cepbix

AHOpeli Cepbix — 21a8HbIU UHMEHepP MNPoekmos, a makxce sedywull uHxeHep 8 npoekmax. Onbim
npoepammuposaHus — ¢ 1994 2o00a. HawyuHan c fA3eikoe Visual Basic, TurboPascal, C, Delphi.
Paspabamesiean npo2pammel 0414 GUA2HOCMUKU KoMblomepHo2o obopydosaHus u dOpalisepos. C 2000
200a Ha4yan pabomame 8 cpedax Step 5 u Step 7, npoepammupys [1/1K Siemens. B dansHeliwem npu
3HAKOMCmae C passuYHbIMU AUHelKaMmu KOHmMposisnepos paboman 8 caedyrouwux cpedax pa3pabomku:
MicroWIN, LOGO, RSLogix 5000, Codesys, PCS 7, B&R Automation Studio, TIA Portal, Unity PRO, GX
Developer, GT Works u m.0. Umen onbim ucnone3osaHus A3vikos CFC (sapuaHm FBD), S7-GRAPH
(eapuaHm SFC).

2. NMouemy, Ha Baw B3rnag, craHaapt MOK 61131-3 onucbiBaeT 5 pasnunyHbiX A3bIKOB
NpPorpaMmMmnpoBaHusA, a He OAUH YHUBEPCabHbIA?

OTBeT: B CBOEW NPaKTUKe CTanKuMBaica ¢ paboTamu Kosser, BCTPEeYan BCe BapuaHTbl peanvsaunii, 4N
cebs NoAYepKHY1 MHOTO NJIKOCOB M MMHYCOB B Pa3/IMYHbIX A3bIKaXx.

3. Kakue a3biku craHgapta M3K 61131-3 Bam npuxoamnnocb UCNOAb30BaTh B peasibHbIX NPOeKTax?
Kakue 13 Hux ABNAIOTCA AN1A BaC OCHOBHbIMM M MO KaKUM NpUYUHam?

OrseT: LAD, STL (IL).

4. EcTb N1, Ha Ball B3rNa4, Y MCNO/Ib3yeMbIX BaMU A3bIKOB HeA,0CTaTKU ? YTo6bl Bbl XOTENN U3MEHUTD B
HUX?

OTBeT: ecTb KaK NAtoCbl, TaK U MWHYCbI Y KaXX40ro A3blKa, ONMMCbiBaTb UX HE 6y,£|,y — C/IMWLKOM MHOTO eCTb
4ero CKka3aTb Ha AaHHYKO TeMY, 3TOIO Ha OTAE/IbHYHO CTAaTblO XBATUT. EcnamogHum npegnoxXeHnem Ckasatb:
YTO HENDB3A CAeNaTb O AHUM A3bIKOM NPOrpamMmmMmnpoOBaHNA, AeNnaeTcAa B 4Ppyrom.

5. Kak nameHunca saw ctunb HanMcaHMA nporpamm Ha asbikax M3IK 61131-3 ¢ TeyeHMem BpemeHu U
npuobpereHnem onbita?

OTBeT: Ha camMoMm aefle, TaM U MeHATLCA-TO HeKyda. BnMbaMoTEKM MeHsatoTCA OT NPOEKTAa K NPOEKTY U BCé
BpemA yny4waroTcAa, CTunb HanCaHnMA NoACTpanBaeTCA no4 61banoTekn. MU3ameHUNoch ToNbKO OA4HO — COo
BpemeHeM CTan HaxoAuTb MeHee Tpyao3aTpaTHble peweHnA B HannCaHMK Koda U CTan NPUMEHATb
peweHna, KOTopble NCNOJIb3YIOT MEHbLLE KOHTPO/NIEPHOIO BpeMeHU Ha o6pa60TKy 3a4au4n.

6. Mpuxogmnocb M Bam UCNob30BaTb Ans nporpammupoBaHus MNJ1K A3bikK, He BxoaALme B CTaHAAPT
M3K 61131-3 (Hanpumep, A3biK C) 1 N0 KaKUM NPUUMHAM?

OTBeT: KoHe4yHo, npuxoaunocb. Bceraa 3aBuceno oT 3agayuu, KOTOpyk Heobxogumo 6bl1o peLunTb.
Hanpumep: B cpeae pa3paboTkn PCS 7 0CHOBHOWM A3bIK HanucaHuna nporpammbl — CFC.
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OTBeTbl pPecnoHAeHTOB

7. Npuxoaunocb nM Bam npu nporpammuposaHum MJIK Ha A3bikax craHgapta M3K 61131-3
MCNo/b30BaTb 06 bEKTHO-OPUEHTUPOBAHHDIN Noaxoa (Hacneg0BaHMe, MHKANCYAALMIO) U eclu Aa — To
ANA KaKnx 3agay? Yto Bbl Aymaerte o npumeHeHun OOI B KOHTeKcTe nporpammupoBaHua M/K?

OTBeT: NpaKTUYECKM BO BCEX 3aga4ax npuxoamtca ucnonbsosatb OOM. MHorga aaXke B cambix NPOCTbIX
3aga4ax npuxoautca ncnonbsosatb OOI.

8. BcTpeyanucb M Bbl € CUTYaLMAMM, KOTAA 3aKa3uMK HacTauMBasl Ha MUCMNOJIb30BAHUM KOHKPETHOro
A3blKa nporpammupoBaHua? Yem 6biain Bbi3BaHbl Takue TpeboBaHua?

OTBeT: cTasikneanncb. MHoraa tpeboBaHmMA NponuncaHbl B cTaHAapTax NpeanpuaTvs, nHoraa tpebosaHma
OCHOBbIBA/IMCb Ha NO3HAHUAX CNELMANNCTOB 3aKa3umKa.

9. Kakum Bbl BUguTe byayuee craHgapta M3K 61131-3 u a3bikos nporpammupoBanHua MJIK? Kak, Ha
Baw B3rnaa, byaert nponcxoautb nporpammuposanue MNJIK uepes 20 net?

OtBeT: y:Ke ceiyac B TIA Portal nponcxoaaT UsMmeHeHMA — NOSABAAKOTCA BUOBANOTEKM «OT NPOrpammmUcTar».
Hy»HO ToNbKO [,06aBUTb BUBAMOTEYHDBI 6NOK M 3anapamMeTpMpPoBaTh €ro, AaXKe TIOHUHT npeanaraercs.
BoTt, gymato, Takmm oHO M Byaer — nporpammupoBaHue byayuiero, Ho A3bikM M3K 61131-3 Toxe
OCTAHYTCA, A8 TeX, KTO HE 3aX04YeT N0/b30BaTbCA YYKUMU BUBAMOTEKaMU, AU, HANPUMEP, NATUTDL 3a
HUX.
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5. dneKkTpowamaH

SnekmpowamaH npogeccuoHasnbHo 3aHumaemcs paspabomkoli u cbopkoli cunosbix wumos 08
Keapmup, 0a4y, Kommeoxeli u ogucos. lNodpobHee 06 amom MOMIHO npoyumames 8 e2o baoze. [o
pabomer ¢ [/IK npozpammuposan Ha accembaepe u C 048 MUKPOKOHMPOAnepos. Mcrnons3osan
UUKAuYecKyro u malimepHyro moodenu (pa3 8 nn spemMeHU 4Ymo-mo 0eanams), NpocmeHbKUe KOHeyHble
asmomamel. Takxe npoepammuposan Ha Visual C++ 0na Windows u npussik pabomame ¢ meKcmoesiMmu
A3bikamu. fo IN/1K npoepammuposan pene ABB CL (a3bik LD), Siemens Logo (a3bik CFC — eapuaHm FBD). C
MJIK Hayan pabomame c¢ 2016 200a Ha CoDeSys 2.3, u c¢ 2019 ucnone3yem CODESYS V3.5 0Onsa
npozpammuposaHus OBEH CllK1xx [MO1]. Bce npoekmsl OomHOCAMCA K cpepe asmomamusayuu
Keapmup u KommeoOxeli u codepram npocmyro OUCKPemHyr asmomMamusauuro: BK/YeHue-
8bIK/t0YeHUA caema, cbop UHopMayuu om 6am4uKkos, GUCKPemHoe pe2yauposaHue ¢ 2ucmepe3ucom.

1. Mouemy, Ha Baw B3rAaa, craHaapt M3K 61131-3 onucbiBaeTr 5 pasanyHbIX A3bIKOB
NpPoOrpaMmMmnpoBaHusA, a He OAUH YHUBEPCabHbIN?

OTBeT: He 3Halo, TaK KaK Cam CTaHAAPT He M3y4yas, a NPUHAA 3TU A3bIKM KaK AaHHOCTb. MO& nMyHoe
MHEHME — YTO 3T A3bIKM OYEHb Pa3Hble MO CTUIO U CTPYKTYPE PenaKTopoB (Kak caenatb peaakTop gas
rpadpuyecKnX Cxem 1 TEKCTA OAHOBPEMEHHO?) M MOXKHO 6b1/10 6bl Ha3BaTb MIKOBCKMIA CTAHAAPT KakK pas-
TaKM «O4HMM YHUBEPCA/IbHbIM A3bIKOMY.

MHe HpaBAaTcA pasHble A3bIkKM MK, TaKk Kak, N0 MOeMy MHEHUIO, OHU YA06HbI ANA cneunanbHbiX 33434
(A3bIK SFC ynpowiaeT HanMcaHWe KOHEYHbIX aBTOMATOB COCTOAHWI, HanpUMep) UAN BaXKHbl TeM, KTO
nepexoamT c Apyrux cpea n cnocobos paspaboTku. Hanpumep, B cTapbix peneiHbix iMdTax UCNoNb3yHTCA
penenHo-KOHTAKTHbIE CXEMbI, U eciv Takoh AndT Hago byaet onncatb Ha MJIK, To LAD oTanyHoO crogumTcs.
A3bIK IL 6yaeT yaobeH Tem, KTO A0 3TOro NPorpaMmmMmMpoBan Ha accembnepe.

2. Kakue a3biku craHgapta M3K 61131-3 Bam npuxoamnaocb UCNOAb30BaTb B peasibHbIX NPOeKTax?
Kakue 13 Hux ABNAOTCA AN1A BAaC OCHOBHbIMM M MO KaKUM NpUYUHam?

OTBeT: TaK Kak 40 3Toro A pabotan c aHasorom ssbika CFC, To HaunHan nporpammupoBath MK Ha HEM,
NblTasCb B HEFO BNUCATb CBOO JIOFMKY. Ho Tak Kak noruka B MNJ1K 6blna cnoxkHee n TpeboBana CAOXKHbIX U
HarnaaHbIX BbluMCAEHUA (UTOBbI MOXKHO Bblno Hanucatb Y = (X / 20) + (11 * VallO) ), To 5 cTan nckatb
Apyrve A3blKN U NpUWeEn K ST.

Ha AaHHbI MOMEHT OCHOBHbIM f3bIKOM Y MeHA ABAAeTcAa ST, TaK KaK A MPUBbIK NPOrpaMMMpPOBaTh Ha
TEKCTOBbIX A3bIKaX B APYIMX cpeaax paspaboTku (MUKpoKkoHTpoanepsl, VC++, PHP): Bce TEeKCTOBbIE A3bIKM
MOXOXM NO CBOEMY CTW/IO, U TEKCT A BCerga BOCMPUMHMMAN Aydlle, Yem rpaduKy. B TeKCTOBOM A3biKe
MOXHO NKcaTb NoApPobHble KOMMEHTapPUW K KaxKAoW CTPOYKE Koga, OTAEeNATb YTO-TO OTCTynam,
CBOPa4MBaTh (B pegaKkTope) yyacTKmM Koga, YTobbl OHM BPEMEHHO HE MOKa3blBaAMCh. TaKKe TYT MOXKHO
onucatb 6oaee CNOXKHbIE aNTOPUTMbI NMPOLLLE U HarnaaHee, Yem B rpadnUecKmx A3blKax.

Ha BTopom mecte — CFC (8apuaHm FBD), TaK Kak B HEM eCTb yA06HaA HarNA4HOCTb: MOXKHO Ha ST HanucaTb
CNoXHble FB (Hanpumep, ynpaBieHne TMNOBbIM BEHTUAATOPOM CaHy3/1a), @ NOTOM HapucosaTb Mx B CFC
N KNOAKNIOYNTBL» TONIbKO BXOAHbIE U BbIXOAHbIE MePEMEHHbIE, YTO U AaCT YA00HYI0 HarnagHOCTb.

A3bIk LAD 5 ncnonb3osan Tonbko B pene ABB CL, 1 oH MHe okasanca HeyaobeH n meHee HarnaaeH, Tak
KaK A NPUBbIK MbICIUTb GYHKUMAMM M 61oKamu. A3biku IL n SFC A He ncnonb3osan.
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3. EcTb n, Ha BaLl B3rNa4, y UCNOJIb3yeMbiX BaMU A3bIKOB Heg0cTaTKN? YTobbl Bbl XOT€NIM U3MEHUTb B
HUx?

OTBeT: ANA MeHA HeAoCTaTKOB HeT. Bbliv HeyaobHble 0COBEHHOCTM cpeabl pa3paboTku (Takue, Kak
aBTo06bABNEHNE NEePeMeHHbIX, KOTOPOE MHE TOJ/IbKO MELLAET), HO UX MOXHO OTK/IIOYMUTb B HacTPOMKax
npoekKTa.

4. Kak uameHucA Ball CTUWIb HanUcaHUA nporpamm Ha Aa3bikax M3IK 61131-3 ¢ TeyeHMem BpemeHu "
npuobpereHnem onbitTa?

OtBerT: BHayane s pabotan ¢ CFC n nbiTanca genatb Ha HEM TO e camoe, YTo genan B Siemens Logo —
pucoBaTb OAHY HO/bLIYIO «CXeMY» Ha BCHO CTPaHMLY, MCNONb3yA MpOCTble BCNomoraTesbHble FB gns
NPOCTbIX PYHKUMI. ITO BblIO0 HEYAOOHO U HEeHArnAgHO, U NOCTENEHHO A NPUWEN K NPoaBUHYTbIM FB,
KOoTopble, Hanpumep, ynpasAastoT He O4HON Fpynmnoi cBeTa, a cpasy Bceil KomHaToi 13 10 rpynn cBeTa
MaKCUMYM (HeMCnosib3yemble BXOAbI-BbIXOAbl Mbl OCTaBAAEM MYCTbIMWU, HE334,ENCTBOBAHHbIMM).

Bce FB a cHayana Toxe nucan Ha CFC, noTomy 4TO He 40 KOHLA NOHMMaN TO, KaK B ST BbI3blBaTb Apyrue
FB B BMAe TeKcTa (MHe 6bi710 NPUBLIYHO PUCOBaATb «KBaApPaTUK» M MOAaBaTb «CUTHAMbI» Ha BXOAbl U
BbIX0Abl). Mocae Toro, Kak s oLeHuN yao06cTBa TEKCTOBOM 3anucy Bbi3oBOB FB B ST 1 TO, Kak 3To paboTtaer
— A Ha4yan NucaTb NOYTU NOAHOCTbIO Ha ST, a Ha CFC pucoBaTb TONLKO Te YaCTU NPOrpamMmmbl, KOTOPbIe
6yZyT NPOCTbIMM W HArNALHBIMM.

Cam CTUAb HanMcaHWA NPOrPaMMm Yy MEHA CAOXKMUACA U3 APYrMX A3bIKOB U cpes, pa3paboTKM — NOHATHO
Ha3blBaTb NepPeMeHHbIE 1 KOMMEHTUPOBATb KO, rPyNnuMpoBaTh pa3Hble 06bEKTLI B AepeBe pecypcos no
nankam v nognankam. 3Ty 4acTb CTUANA A NnepeHéc Ha CoDeSys. Takxe A nbiTanca B ST NpUMEHUTb MeToAbl,
XapaKTepHble A/A Y¥Ke U3BECTHbIX MHe cpef — MO3TOMY BO3HMKa/AW BOMPOCbl NPO paboTy ¢ NamATblo,
06DbABNAEHME U MHULMANU3AUNIO CTPYKTYp U FB, n 1.4,

HoBbiM cTano TO, YTO A Hayan Aenatb MHoro yaobHbix FB nopg cBou 3agaun, U CTPEMMUTbCA K WX
YHUBEPCANbHOCTU: HaNnpUMep, o343 CNOXKHbIN FB ans paboTbl C 04HMM KaHa/loM MOAYAA aHA0roBbIX
BxoaoB (OBEH MB110-8A), KoTopblit cpa3y NPOBEPAET CTATYC CBA3M C MOAYNEM, CTAaTyC onpoca AaTyuKa,
AONYCTUMOCTb €ro 3Ha4YeHUIM, CYUTAET YMCIO0 ONPOCOB, YMUCIO OWMOOK U GOPMUPYET NOHATHYIO CTPOKY
N5 0TOBpaXeHmWs 3HauYeHUA Ha akpaHe (Hanpumep, «32,87 °C» naum «Err.» B cnydae ownMbKM) U NOHATHYIO
CTPOKY cTaTyca namepeHuna KaHana («Owmnbok HeT», «O6pbIB AaT4MKa» U T.4.).

Mocne NnpumeHeHUs Takmx FB Kog CTaHOBUTCA MOXOXK Ha 60/bLUYIO KONMMACTY OAHOTUMHLIX BbI30BOB FB
Ans 06paboTKM KaHanoB..

EWweé A Hayuymnca mbicanTb odepeaamu n cobbituamm MJIK, Koraa pabotan ¢ MmeHedKepom TpesBor U
oTnpaBKoi coobuieHuii (SMS, E-Mail): okaszanoch yaobHbIM co34aTb o4epeab Ha OTNPaBKy M Npném SMS-
OK, B KOTOpoi no Taimepy (4Tobbl Mogem ycnen NpuMHATb-NepesaTth AaHHble) BbIGMPAOTCA HOBblE
coobueHuns 1 Beaérca nx obpaboTka.

Cnepyolwmm warom 66110 (M MAET) CTPEeMIEHUE K aBTOMAaTU3aL MM Bbl30Ba 0A4HOTUNHbLIX FB nogpaa npu
nomolLLM co3aaHMAa maccmsa FBliek M npoxoda no ero BbiI30BaM B LMKAE — Hanpumep, ANs onpoca
HecKonbKux yctpoiicte Modbus yepes 6ubamnoteky OwenCommunication. Ha 3Ty naeto meHA HaBeno
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nporpammunpoBaHme B VC++, rae MOMHO 6bl0 CO34aBaTb MacCMBbl MM KOANEKUMU yKasaTenen u
06BbEeKTOoB.

EcTb 6yayLiMe MbICAK caenaTb aBTOMaTUYECKYIO reHepaLmio TUNOBOro KoAa onpoca yCTPoucTs 1 pasbopa
MX BUTOBbLIX MaCcOK Mpu NOMOLLY CaMOMMUCHON CTOPOHHEN NPOrpammbl, HO i MOKa He YBEPEH, YTO CMOTy
HanmcaTb 3Ty Nporpammy 6bicTpee, Yem caenaTb BCE pyKamu.

5. Mpuxogunocb M Bam UcNoab3oBaTb ANA nporpammuposaHua MNJ1K a3bikKy, He BxogAwme B CTaHAAPT
M3K 61131-3 (Hanpumep, A3biK C) U N0 KAKUM NpUYUHam?

OT1BeT: MMeHHO Ana nporpammuposaHuna MJIK — HeT, Tak Kak A cpasy cTtan pabotate ¢ CoDeSys u MK
OBEH.

6. Mpuxogunocb nn Bam npu nporpammupoBaHmm [MJIK Ha A3bikax craHgapta MIK 61131-3
MCNoNb30BaTb 06bEKTHO-OPUEHTUPOBAHHDIN Noaxopn (Hacnepo0BaHUe, MHKANCYAALUIO) U ecin Aa — TO
ANA KaKux 3agayd? Yrto Bbl gymaete o npumeHeHnn OOI B KOHTEKCTe nporpammupoBaHua MJK?

OTBeT: A He yBepeH, YTo MHe xo4deTca Bugetb OO B nporpammax aaa MNJIK (Ho A cyXKy no ceoeit cdepe,
rae 60NbLIMHCTBO 334,34 N0 aBTOMATM3ALLMM PELLAeTCa TEKYLLMMM A3bIKamMK U Npu nomoLum FB). Bcé-Taku
MK BbinosHAET nporpammy B LMKAE, M KOrga Mpo 3TO 3Haelb — TO XOPOWO MOHMMaeWb
nocsieaoBaTeIbHYO CTPYKTYPY A3bIKOB U Bbl30Ba FBLuek.

MMXO, O0ON B nnaHe HacnenoBaHUA FBLIKKM OT apyroi FBLUKKM ToNbKO BCE 3anyTaeT (ansa meHs). Ha gpyrux
A3blKax A HECKO/IbKO pas HAcTynas Ha rpabaun, cBA3aHHble C TeM, YTO KAKOM-TO 06bEKT (KNacc) BbiNoaHAET
CTaHAAPTHYIO 3a4ayy, U ero MOMKHO TONbKO HacnenoBaTb. A €CAN HYKHO M3MeHUTb To, 6a30Boe,
CTaHAapTHOE noBegeHMe — To 3TOro cAenatb He noayymtcs 6e3 nsmeHeHma 6asoBoro Kaacca. Mostomy
€C/IN HYXKEeH OAMH K/lacC C OpUIrMHa/bHbIM NOBEAEHUEM, a APYron — A0paboTaHHbIM — TO NPUXOANTCS
KONUpPOBaTb 3TOT KAcC M M3MEHATb €ro TaK e, Kak ecaun 6bl 3To 6bl1 06bIYHbIA FB. A He npeacTaBasio,
YTO MOKHO 6bls10 6bl HacnegoBaThb B MJIK. Knacc kKotenbHon? Knacc BeHTUAALMOHHOrIO WwKada? Knacc
NUAO-perynatopa? A gnsa vero?

Mpu aTom 5 npmuseTcTBYtO Mcnonb3oBaHne OOM BHyTpu CoDeSys ans onmvcaHMa OBBHEKTOB YCTPOMCTB,
6MB6AMOTEK M NPOUNX BHYTPEHHMX OOBLEKTOB AAPa. TakMe 06bEKTbI MOCTABAAOTCA BMECTE C AAPOM U TyT
HeT CMbICNa PyraTbCA Ha TO, YTO MX HAaCNeA0BaHME MeLIAeT U3MeHUTb 6a30Boe NoBeAeHWe 3TUX OO LEKTOB.

XoueTcA pacckasaTb WMCTOPUIO, C KOTOPOM A CTONKHYyACA, paboTas C HEKOTOPbIMU 3aKasuMKamMu.
MporpammupoBaHue nog Arduino M nopobHble MM cpeabl Npegnonaraer nosgaHee ceasbiBaHue |0-
KaHaN0B M 06BEKTOB NPAMO B KOAE NPOrPaMMbl, NPUMEPHO TaK:

VAR
myDimmer : CDimmer; // Ob6vAasunu nepemeHHyo ob6vekma
END_VAR

myDimmer.BindButton(DI4);  // Ha3Ha4unu exo0 KHOMKU
myDimmer.BindLamp(A010); // Ha3zHa4unu 8bixo0 Ha Aamiy

Ecnu Takue noau nepexogAat Ha MMJ1IK, TO OHM KaK pas-Takm M crnpawusatoT o Tom, nodemy B /1K TaK
Henb3s U rae 3gecb OOM 1 co3gaHne 3K3eMNAAPOB 0O LEKTOB.
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MHe ypobeH cTaHAapTHbIM noaxon FB, rae MOXHO He NpOCTO NpuBA3aTb OAHY KHOMKY KO BXOAY
«AMMMEpPa» U3 MOEro NpuMmepa, a Bbi3biBaTb FB gMmmepa C HYXKHbIMW 3HAYEHUMAMW — Hanpumep,
«NojaB» Ha ero KHOMKY HECKO/IbKO CUTHA/IOB:

myDimmer (Button := DI4 OR UlButton, Lamp => A010);

7. BcTpeyanucb M Bbl C CUTYaLMAMM, KOTAA 3aKa3uMK HacTauMBaZl Ha MUCNOJIb30BAHUM KOHKPETHOro
A3blKa nporpammupoBaHua? Yem 6blain Bbi3BaHbl Takue TpeboBaHua?

OTBeT: HeT, He BcTpevancA. YacTb MOMX 3aKa3uMKOB pa3pabaTtbiBann nporpammbl camu 6e3 moero
y4acTuA, a B OCTa/IbHbIX CIy4aax A nuwy nporpammel cam Ha ST n CFC.

8. Kakum Bbl BuguTe byayuee craHgapta M3K 61131-3 u a3bikos nporpammuposaHua MNJIK? Kak, Ha
Bawl B3rnag, 6yger npoucxoautb nporpammuposanHue MNJIK uepes 20 ner?

OTBeT: A He Mory NPeAnoNOKUTb. BoamoxHo, B /1K npnaéT KOHLEeNT NporpaMMUpPOBaHUA YMHbIX JOMOB
B BUAE COObITUIHBIX CBA3EM: KOT4a BMECTO NepeMeHHbIX eCTb HEKME 06beKTbl (BO3MOKHO, TYT U CroauTCs
OO0MN) onpeaenéHHbix TUNoOB: «KHOMKa», «BblkAoyaTenb», «Harpyska», «[aTuMk TemnepaTtypbi» —
KOTOpPble MOXHO Pa3MeCTUTb Ha 3KpaHe U CBA3aTb UX MeXAy COOOoM AMHUAMM.

Mo 3TMm cBA3AM cucTema ByaeT NOHUMaTb TO, YTO OT Heé XoTAT. Hanpumep, ecau Bbl cBA3aNM «KHOMKyY»
n «Jlamny» — To Namna A0/IXKHA NepeKItovaTb CBOE COCTOAHME MO KHOMKe, a eC/IN CoAa XKe napaniesbHo
«KHonKe» popucoBanu «BbikntoyaTenb», TO cucTema NOMMET, YTO OoA4HA M Ta Xe «Jlamna» MmoxKeT
YNPaBAATLCA KaK Mo KHOMKE, Tak M Mo BbiKAo4YaTeto (no ppoHTam/cnagam).

Ecnm Takoe noasuTca — 10 A Obl xoten, 4yTO6bI 3TO 6bINO eweé ogHum asbikom M3KoscKkoro CTaHA4apTa, a He
HOBbIM A3bIKOM, KOTOprVI 3aMeHWUT BCe OCTaJibHblE.
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6. Bnagnmup Olybuneit

Bnadoumup [ybuneli — uHMceHep-npopammucm ¢ 5-nemHum cmaxcem. OcHosHas cpeda
npozpammuposaHus — CODESYS 2.3 u 3.5, ocHosHOU A3bIKk npozpammuposaHus ST. Ob6aacme
MpoMbIWAeHHOCMU — NUW,e8as npombluaeHHOCMb.

1. Mouemy, Ha Baw B3rAaa, craHaapt M3K 61131-3 onucbiBaeTr 5 pasanuyHbIX A3bIKOB
NporpaMmmMmupoBaHuA, a He 0AUH YHUBEPCa/IbHbIN?

OTBeT: MpPOeKTbl MO aBTOMATM3AUMM  WUCMOAHAKTCA pPabOTHUKAMK, WMEWMMU  PA3ANYHYIO
cneumannsaumio. NMporpamMmmmcTam Ha A3blKax BbICOKOTo ypoBHA BanxKe ST; Te, KTO MMen ONbIT C peneinHom
norvkon, sbibepyT LD n T.4.

2. Kakue a3blku craHgapta MIK 61131-3 Bam npuxoaunnocb UCMNO/ab30BaTb B peasibHbiX NpoeKTax?
KaKue U3 Hux asnamoTca ANA BaC OCHOBHbIMU U MO KaKUM anIlIVIHaM?

OtBeT: npuxogunocb ucnonbsosatb ST, CFC (sapuaHm FBD) v FBD. Moit ocHOBHOI f3blK ST, paHee
nporpammunposan Ha C++.

3. EcTb 2in, Ha Ball B3rNA4, Y MCNONb3yeMbIX BaMU A3bIKOB HeA,0CcTaTKM? YTo6bl Bbl XOTENIU U3SMEHUTD B
HUX?

OTBeT: HeT, K CMHTaKcUcy A3blka ST npeTeH3uit HeT. Huyero 6bl He MeHsAN.

4. Kak u3ameHuU/CA Ball CTUb HanNnUcaHuA nporpamm Ha A3bikax MIK 61131-3 ¢ TeyeHMnem BpemMeHu "
npuobpereHnem onbita?

Otset: npun nepexoge Ha CODESYS V3.5 ctano BO3MOXHbIM ucnosb3oBaHune OOl — 310 camoe
3amevyaTtenlbHOe U3MEeHEeHMe B CTUAe HanmcaHuA nporpamm Ha MOK 61131-3.

5. Mpuxogmunocb " Bam NcNonb3oBaTb ANA nporpammuposaHua MNJ1K a3biku, He BXoaaLwMe B CTaHAAPT
M3K 61131-3 (Hanpumep, A3bIK C) U N0 KaKMM NpU4YUHamM?

OTBerT: HeT, He npmnxoamnoco.

6. Mpuxoaunocb nn Bam npu nporpammuposaHum MJIK Ha aA3bliKax craHaapta M3K 61131-3
MCNoNb30BaTb 06bEKTHO-OPUEHTUPOBAHHDIN Noaxoa (Hacnepo0BaHUe, MHKANCYAALUIO) U ecau Aa — TO
ANA KaKux 3agay? Yrto Bbl Aymaerte o npumeHeHun OOI B KOHTeKcTe nporpammupoBaHusa MJK?

OTBerT: C HEKOTOPOro BpemeHn WnCNoJsib3yro NOCTOAHHO. OO0l 3HauuTenbHO ynpouwawT HanuncaHue
NPOeKToB, OTNaAKy Kopga. PaccTpamBaeT OTCyTCTBME o6yqa+ou.|,mx mMmaTepunanos No npasuibHOMY WU
6e30naCHomy mcnonb3osaHuto OOI Npn HAaNMMCaHNN NPOEKTOB MO aBTOMATU3ALLUN.

7. BcTpeyanucb M Bbl C CUTyaUUAMM, KOTAa 3aKasuMK HacTauMBan Ha UCNO/Ib30BAHUU KOHKPETHOro
A3blKa NporpammupoBaHua? Yem 6bin Bbi3BaHbl Takue TpeboBaHna?

OTBeT: HeT, He CTa/IKMBanCA.
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8. Kakum Bbl BuAUTe 6yayuwiee craHaapta M3K 61131-3 u a3bikoB nporpammupoBaHusa MNJIK? Kak, Ha
Baw B3rnaa, 6yaer npoucxoautb nporpammuposaHue MNJ1K uepes 20 net?

OTBeT: Ha MOI B3rA4, OCHOBHOE pa3BuMTME MNOAYYUT A3bIK ST, ByaeT pasBMBaTbCA €ro 06beKTHO-
OpUeHTMpOBaHHaA YacTb. B cpeae pa3spaboTku NoABMTCA BO3MOXHOCTb CO3A4aHMA WabnoHa NporpaMmmbl
— BO3MOMHOCTb CreHepmpoBaTb MallMHY COCTOAHWN, HabpocaTb OCHOBHbIE WCMONHUTE/IbHbIE
MeXaHM3Mbl NPOEKTa, aBTOMaTM3NPOBaHHOE NOAK/A0YEHME Moay el BBOAA-BbIBOAA U T.A.
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7. Ceprei Lyraes

Cepeeli Lllyeaes - pykosodumeno komnaHuu [POEKT-I1 ¢ 6onee yem 10-nemHum cmaxcem. B pabome
ucnonezyem [1/IK pa3Hbix npouzsodumeneli, 8 ocHosHom OBEH, Siemens, Wago. [lpozpammei
paspabameisaem 8 Codesys u TIA Portal.

1. Mouemy, Ha Baw B3rnaa, craHgapt M3IK 61131-3 onucbiBaeT 5 pasanyHbIX A3bIKOB
NporpammMmupoBaHus, a He 0AUH YHUBEPCaNbHbINA?

OTBeT: B onpee/ieHHbIX 3aZa4ax TOT M MHOM A3bIK AlaeT CBOM MPEeMMYLLECTBA MO CKOPOCTU Pa3paboTku
W HarnaZHoOMy BOCMPUATUIO Koaa. B oaHOM 3aaave yao6HO UCNoNb30BaTh A3bIK peneiHbIX gMarpamm, B
OPYrol CTPYKTYPHbIM TEKCT, B TPETbeN KOMOUHALLMIO A3bIKOB.

2. Kakue a3blku craHgapta M3K 61131-3 Bam npuxogunocb UCNoab3oBaTb B peasibHbIX NpoeKTax?
KaKue U3 Hux asnamoTca ANA BaC OCHOBHbIMU U MO KaKUM anHMHaM?

OtBert: ST, LD, CFC (sapuaHm FBD). OcHoBHOM fA3blK — ST. f13bIK 60/1ee rMBKNi1 MO CpaBHEHUIO C APYrUMU
A3bIKAMMW; CNOXHbIe ANTOPUTMbl TOpPa3fLo MNpPOLWEe peasn3oBaTb HA HEM, YemM Ha APYrux A3bIKax.
JononHutenbHble A3bikn — LD, CFC. C noMOLLbO A@HHbIX A3bIKOB MOXHO ObICTPO M HArfA4HO pa3paboTaTtb
NPOCTbie a/IrOPUTMbI YMPaBJEHUA.

CamMbIl nyywnii BapuaHT, Ha MOW B3rA4 — AEKOMMO3MPOBaTb 33aJadvyy Ha Mesikue nogsafauvm u
MCMNoONb30BaTb A/1A peannsaumm KomoMHaumio A3bIKOB. MpocTble Noa3agaym gAenatb Ha Asblikax LD n CFC.
bonee cnoKHble peann3osbiBaTh Ha ST.

3. EcTb 2in, Ha Ball B3rNA4, Y MCNONb3yeMbiX BaMU A3bIKOB HeA,0CcTaTKM? YTo6bl Bbl XOTENIU U3SMEHUTD B
HUX?

OTBeT: Cama CTPYKTypa A3bIKOB MEHA YCTPauUBaEeT, HO B Pa3HbIX cpeaax NporpaMmmMmnpoBaHMA CyLLECTBYIOT
cson ¢uwkn. Hanpumep, gns obvsasneHns ®b R_TRIG (F_TRIG) B Codesys Heobxoaumo Ao6aBuTb
COOTBETCTBYIOLWMIN PYHKUMOHANbHBIA 610K B TeNo nNporpammbl. B apyrux cpefdax nporpaMmmMmnpoBaHma
[OCTaTOYHO MOCTaBUTb CTPEJIKY BBEPX» UM «CTPEJIKY BHM3» HA COOTBETCTBYIOLLEM KOHTaKTe f3blka LD
6e3 06baBneHna OB, 1 3To HbicTpee U ya06HEN.

4, Kak uameHu/cA Ball CTUb HaNUcaHMA nporpamm Ha Asbikax M3K 61131-3 ¢ TeyeHnem BpemeHu 1
npuobpereHnem onbiTa?

OTBerT: co BpemMmeHeM A nepewen Ha BEHINrepCKylo HOTAaUUKO NepemeHHbIX, NMPaKTUYEeCKN OTKa3a/iCA OT
COKpaLLI,EHMﬁ MMEH NepeMeEHHbIX, 6onbwe cran YOENATb BHUMMAHUA CTPYKType W MeHblWe CTan
KOMMEHTUNPOBATb KOA,.

5. Mpuxogmnocb m Bam Ucnoab3oBaTb Ans nporpammuposaHus MNJ1K A3bikK, He BxoaALwme B CTaHAAPT
M3K 61131-3 (Hanpumep, A3biK C) U N0 KaKMM NpUYUHaAM?

OTBeT: B Aa/seKOM MpowioM npobosan nucatb nporpammbl Ha C++ ana MJIK ICP-CON — cnoXKHo u
HeyA06HO OTNaXKMBaTb. bbla ONbIT NporpammunposaHma GSM-TepMUHANOB Ha A3blKe Java — MHTEPECHO,
mHoro OOI1. TakKe nporpammmpoBan KoHTponnepbl M3TA u Segnetics. JaHHble MJIK umetoT cBoto cpeay
NporpamMmmMmnpoBaHma 1 rpadpuyeckune A3bikun, noxoxune Ha M3K, cneunduryeckme u KpaliHe HeyaoOHbIe.
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6. Mpuxoaunocb nM Bam npu nporpammupoBaHum [MJIK Ha A3bikax craHpgapta MIK 61131-3
MCNo/b30BaTb 06 bEKTHO-OPUEHTUPOBAHHDIN Noaxoa (Hacneg0BaHMe, MHKANCYAALMIO) U eclu Aa — To
ANA KaKunx 3agau? Yto Bbl Aymaerte o npumeHeHun OOI B KOHTeKCTe nporpammuposaHus MNJIK?

OTBeT: HMKOraa He ucnonbzosan npuHumnbl OOM npu nporpammuposaHum MNJIK. Kak npasuno, Kaxkgas
33/34a aBTOMATM3aLMM YHUKANbHAA U CBOAUTCA K QUKCMPOBAHHOMY KO/IMYECTBY BXOAOB WM BbIXOAO0B,
KOTOpble, B CBOI ovyepedb, TaK UAM MHaAYe MPUXOAUTCA MPUBA3bIBATb «PYyYKaMM», NMO3ITOMY He BUKY
BO3MOXHOCTEN npumeHeHusa OOM ans nporpammupoBaHua [JIK. BbicTpee Hanucatb OObIYHbIN
npoueaypHbIN Kogd, Yem npuaymbiBaTb abcTpakumm Ha yposHe OOIMM. MNJIK — He KomnbloTep, U 3TO HaAo
NOHMMaTb.

7. BcTpeyanucb M Bbl C CUTYaLMAMM, KOTAA 3aKa3uMK HacTauMBa/l Ha MUCMNOJIb30BAHUM KOHKPETHOro
A3blKa nporpammupoBaHua? Yem 6blain Bbi3BaHbl Takue TpebosaHua?

OTBerT: He BCTpeyanca.

8. Kakum Bbl BuguTe byayuee craHgapta M3K 61131-3 u a3bikos nporpammuposaHua MNJIK? Kak, Ha
Baw B3rnaa, byaert nponcxoautb nporpammuposanue MNJIK uepes 20 net?

OTBeT: A 6bl XOTeN BUAETb B MEPBYIO o4epeab pa3suTue cpes nporpammupoaHusa (IDE). Ecam cpaBHUTD
nobyto cywecrtsytowyto IDE gna nporpammuposanma MJ1K c IDE Intelli) IDEA, To 6yaeT cpasy NOHATHO, B
KaKOM HanpasneHuu foaxHbl passumsatbca IDE ana MNJIK. Yepes 20 net BOCCTaHYT MallMHbI U3 nenaa
AAEPHOro OrHA U NOMAET BOMHA Ha YHUUTOXKEHWE YeoBeYecTBa... (LUyTKa)
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8. AHgpew Pbibanko

AHOpeli Pouibasnko — UHMEHep-npo2pammucm, pyKosodumesnb omoena ACYTIl. 3aHumaemcs
paspabomkoli cucmem ynpassaeHua U 8u3yaau3ayuu mexHoa02U4eCKUX MPOYECCO8 — 8 YACMHOCMU,
nocmpoeHuem cucmem cmeH008020 060pydoeaHuUA O UCAbIMAHUA QB8UAUUOHHbLIX d2pe2amos,
paspabomkoli nynemoe ynpassneHus azpe2amamu U MexaHU3mMamu. B ocHosHom ucrone3yem cpeosi
paspabomku CoDeSys V2.3 u CODESYS V3.5, komopble noddepxusarom 00CmMmamovHo WUpoKuli Kpye
[1/1K.

1. Mouemy, Ha Baw B3rnaa, craHaapt M3K 61131-3 onucbiBaeTr 5 pasanyHbIX A3bIKOB
NpPorpaMmMmnpoBaHusA, a He OAUH YHUBEPCabHbIA?

OrBerT:

He BaBascb B TEOPMIO M UCTOPUIO MPOUCXOXKAEHMA cTaHAapTa MK 61131-3 ckarKy OT cebs, 4To ecnm 3a
6onee yem 20 NeT 3TOT CTAaHAAPT BbIXKMW, U BCE NATb 3bIKOB UMEIOT MPAKTUYECKOE NMPUMEHEHNE — 3HAUNT,
OHO KOMY-TO HY»KHO.

K npumepy, Ha npou3BOACTBE MMEIOTCA aBTOMATUYECKME KOHBEMEpPHble JIMHUKM C  Ky4ell
nocnefoBaTeNlbHbIX Onepauuii, NPOTAXKEHHOCTbIO B [AECATKM W COTHU METPOB. ITU  JIMHUMU
HadapwmpoBaHbl AaTYMKaMW, WUCMONHUTENbHbIMU MEXaHU3Mamu, npuBogamMv M T.4. BosHuKkaer
aBapuiiHasA cUTyauuA, y4acTOK JIMHMM OCTaHAB/MBAETCA, U, COOTBETCTBEHHO, BECb TEXHOJ/IOrMYECKUIA
npowecc ctonoputca. N BOT TEXHUYECKUI cneumanncT obcnyKMBatoLLero nepcoHana NoakaAdaeTcs K
JNIMHUW, BUAMUT CTPYKTYPY alinos ¢ Kogom Ha ST, 1, IMXOPaZ0YHO MblTasiCb OTbICKaTb HEMCNPABHOCTb, B
Aywe 6naropgaput paspabotymKka. Takol Kog 3aTPYAHUT MOMCK HEUCNPABHOCTW; B TO Ke BpPeMA KoA,
HanucaHHbIM Ha LAD n FBD, B KpaTyalwuit CPOK NMOMOT BbIABUTb MPUYMHY, U CIKOHOMMUTb BagesbLy
nNpeAnpuUATUA AEHbIK, @ CNeLManncTy —penyTaumio :)))

2. Kakue a3biku craHgapta MIK 61131-3 Bam npuxoamnnocb UCMNOAb30BaTbh B peasibHbIX NPOeKTax?
KaKkue 13 Hux ABAAIOTCA ANA BaC OCHOBHbIMM M MO KaKUM NPUUNHAM?

OTBET: NINYHO A UCMONb3YI0 ST, Tak Kak OH 06/1a43eT MHOrMMU MPU3HAKaMM BblCOKOYPOBHEBOTO A3bIKa,
[OCTaTOYHO TMBKUIA, U HAa HEM MOMKHO peasin30BaThb BCE, YTO HEepeasibHO Peasim3oBaTb Ha rpaduUUecKkmx
A3blkax (FBD/LAD/SFC)

Ha npaKkTuke npuxogunocb mcnosb3oBaTb LAD Ha NpouM3BOACTBE C MHOMKECTBOM KoHBelepos; SFC
BCTaBNseM Tam, T[4e ecTb  OnpeAefieHHbl  anroputm  Noc/iefoBaTesbHbIX  AEWCTBUIA
(BK/NtOYEHMIN/BbIKNIOYEHNIA MEXaHM3MOB)

3. EcTb n, Ha BaLl B3rAa4, y UCNO/Ib3yeMbiX BaMU A3bIKOB HeA,0CTaTKU? YTo6bl Bbl XOT€NIM USMEHUTb B
HUx?

OTBeT: B UENOM, A3bIKN cTaHgapTa MOK 61131-3 cuMTaro 40CTATOYHO HAAEKHbIMW M NPAKTUYHBIMW.
CKopee, He 13-3a UX HeA0CTaTKOB, a U3-3a CNeunPUKN NPorpammbl 3TOro CTaHAApPTa 061aAatoT NA0OXOM
NepeHOCMMOCTbIO, KpocC-6peHA0BOCTb MPAKTUYECKM He MMeeT cmbicna. B crtaHgapt M3K 611313
nob6asun 66l C/C++ ana ynobersa.
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4. KaKk u3ameHuAcA Bal CTU/b HaNUCaHUA nporpamm Ha asbikax MK 61131-3 ¢ TeyeHMemM BpemMeHU U
npuobpereHnem onbiTa?

OT1BeT: Kog, HOBMYKA OT KoAa Npodu Nerko oTamumntb. Kak HM CTpaHHO, 3a4acTyto y npodu Bcé H6onee
YyNopsaAoYeHO, MOHATHO, MPUCYTCTBYIOT KOMMEHTapuUW, MMEEeTCA KyabTypa nporpammupoBaHua. Co
BPpEMEHEM MPUXOAMUT MNOHMMAHME TOro, 4YTO KOZA MOMMMO HAAEXKHOCTM  AomkeH obnapatb
YMTAEMOCTbIO, SIETKO BOCMPUHMMATBCA, CHUXKATb HarpysKky Ha 3peHuve M T.4. A nonarato, 4To Kpome
pelleHni, HanpaBaeHHbIX Ha obecneyeHne H6esonacHocTn U addekTnsHocTM MO, KayecTBo MO MOXKHO
MOBbICUTb, Y4UTbIBaA M cobntogan :

e 0bwwme npasuaa npu paspabotke MO;
® npaBwWia KOMNAHWUW, COTPYAHUKAMM, KOTOPOM ABNAOTCA Y4aCTHUKM paboueli rpynnbl;
e MpaBwuna, co34aHHble CaMMMM Y4aCTHUKaMm pabouel rpynnbl.

5. Mpuxogunocb M Bam Ucnonb3oBaTb ANA nporpammuposaHua MNJ1K a3bikKY, He BxogAwme B CTaHAAPT
M3K 61131-3 (Hanpumep, A3biK C) U N0 KAKUM NpUYUHam?

OTBeT: (pecrnoHOeHmM He npedocmasusa omeema Ha 3Mom 80MpPoc)

6. Mpuxoaunocb A Bam npu nporpammuposaHuu [JIK Ha A3bikax craHpgapta MIK 61131-3
MCNo/1b30BaTb 06 bEKTHO-OPMEHTUPOBAHHDIN NoAX0A (Hacnea0BaHMe, UHKANCYALMIO) U eciu Aa — TO
ANA KaKnx 3agay? Yto Bbl Aymaere o npumeHeHun OOI B KOHTEKcTe nporpammuposaHus MNJIK?

OTBeT: pelwaemble MHOIM 3343a4M ManoW U cpefdHelt aBTOMATU3aUMM Ha AaHHbI MOMEHT He TpebytoT
npumeHeHua OOM. B To ke Bpemsa sBAfeTcA 6O/bWIMM MIOCOM BO3MOXHOCTb CO34aBaTb Knacchl,
06beKTbl M M0/Mb30BaTbCA npeumywectBamm OOM. 3ToT meTon onpasaaeT cebs npu 60/bwom
Ko/imyecTBe 060pyA0BaHMA, KOTOPOE MOMKHO ByAeT OopraHn30BaTh Kak 0BBEKTbI U «M03aBOpPaYMBaTb» B
K/1accl.

7. BcTpevyanucb M Bbl C CUTyaUUAMM, KOTAa 3aKa3yMK HAcTaMBan Ha UCNO/Ib30BAHUU KOHKPETHOro
A3blKa NporpammupoBaHua? Yem 6b11n Bbi3BaHbl Takue TpeboBaHua?

OTBeT: NMYHO Y MeHA HeT HEO6XO,£I,MMOCTM NPUBA3bIBATbBCA K oOnpegeneHHoMmy A3blKY. PeweHune
NMPUHUMAETCA CUTYATUBHO.

8. Kakum Bbl Bugute 6ygyuiee craHgapta MK 61131-3 u a3bikos nporpammupoBaHua MNJIK? Kak, Ha
Baw B3rnaa, 6yaer npoucxoautb nporpammuposaHue MNJ1K uepes 20 net?

OTtBeT: aymalo, BCE Tak M ocTaHeTca. KpuTuyeckMe mecta nporpamm 6yayT peannsoBaHbl Ha
HW3KOYPOBHEBBIX A3blKax. M, Bo3amoXKHO, M/1K ByayT BKAOYaTb B ceba Kak MMHUMMYM 2 npoLeccopa — Ha
oaHOM ByaeT peannsoBaHa IorMKa, a Ha BTOPOM — 3aZa4M N0/b30BaTebCKOro MHTepdeiica.
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9. AneKkceit OCUHCKUM

Anekceli OcuHckuli — npoepammucm\mexnaud. Onsim npoepammuposaHus /1K ~7 aem (CODESYS u
4yucmo o3HakoMumesbHbil 0630p dpyaux M3IK cped pazpabomku).

1. Mouemy, Ha Baw B3rAaa, craHaapt M3K 61131-3 onucbiBaeTr 5 pasanuyHbIX A3bIKOB
NpPorpaMmmMupoBaHUA, a He OAUH YHUBEPCANbHDbIN?

OTBeT: YTo6bl CHU3UTb YPOBEHb BXOAA ANA UHMKEHEepPOoB. PaHblle, KOoraa OCHOBHAA CNOMKHOCTb CUCTEMbI
6bl/1a B «3Kenesen, 6bl10 NPOLLLE HAYYMTb MHMKEHEPa NPOrpamMmMmnpPoBaTh, HeM NPorpammmcTa pasbuparbes
B TOHKOCTAIX Texnpotiecca.

2. Kakue a3blku craHgapta M3K 61131-3 Bam npuxoAauniocb UCMNO/b30BaTb B peasibHbIX NPoeKTax?
KaKue U3 Hux asnamoTca ANA BaC OCHOBHbIMU U MO KaKUM anHMHaM?

Otsert: CFC (sapuanm FBD)\ST\SFC (o61er4eHHbiit)

3. EcTb 2in, Ha Ball B3rNA4, Y UCNONb3yeMbIX BAMM A3bIKOB HeA,0CTaTKN? YTo6bl Bbl XOTENU U3MEHUTb B
HUX?

OTBeT: Kax4blii U3 HUX XOPOLW A/ PeLUeHUs CBOMX 334a4y. XOpoLo, KOrAa OHW BCe MoAAepKUBaoTCA
cpepoit paspaboTKM 1 JOCTYNHbLI OL4HOBPEMEHHO B O4HOM MPOEKTE.

4. Kak uameHuU/CA Ball CTUWb HanNnMcaHuA nporpamm Ha Asbikax MIK 61131-3 ¢ TeyeHMnem BpemeHu U
npuobpereHnem onbita?

OtBeT: cHayana 6bino cnoso. TouyHee KapTuMHKa. CFC. YTo cTpaHHO, Begb 40 TOro, Kak A Hayan
paspabaTbiBatb MO ana MK, y meHs 6bin onbiT pa3paboTku MO Ha Delphi, nostomy HayaTb Ha ST f0KHO
6b1710 6bITb NpOLLE.

Ho noka «npoekTbl» (a ToYHee pellaemble 3a4a4um) 6blIM ManeHbKkMe — Bbl0 YTO-TO YB/IEKATENIbHOE B
NPOTATMBAHUN CBA3EN Mexay KOMMOHeHTamu. [MoTom, Korga MnpoeKTbl CTanan CAoxHee (a TouyHee
nepeyeHb pelaemMblX 33434 CMECTUICA OT aBTOMATM3aLLMM TEXMPOLLECCOB K Hosiee CMCTEMHbBIM BeLLam),
nobasunca ST. No3Ke 6bln NPOEKT, B KOTOPOM TpeboBasiack MallnHa COCTOAHMI. A Hanucan ee Ha ST, u
CNYCTA KaKoe-To Bpemsa Noc/e caadym NpoeKTa (He MOMHI0, MO KaKoM NpuymnHe) Knauan mbiwkoi B CODESYS
M Haknauan eé e Ha SFC. bBbla 033ga4eH M MHOro Aymasn, Novyemy Ke A HUKorga He npobosan
NCNONb30BaTb 3TOT AMBHbIN U TAKON MOHATHbLIN A3bIK?

MoTom Bbin HebonbLLOM Nepunoa, Koraa A NbITaAca HanNTU NpumeHeHne SFC NpaAm Be3ge: BeApb OH YKe TaKoM
Bblpa3nTeNbHbIN!

C Tex nop 06bIYHbIN NPOEKT BKAKOYaN BCE 3 A3blKa:

e Ha BepxHem yposHe CFC, yTobbl 6b1/10 HAarNAAHO BUAHO CBA3M MEXKAY KOMMNOHEHTAMU;
® OCHOBHas /IorMKa Ha ST, MOTOMY UTO BbICTPO U YUMTabenbHo;
® MalUHbI cocToAHMI Ha SFC.
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5. Mpuxognnocb M Bam MCNOAb30BaThb ANA NporpammuposaHuna MK A3bIkK, He BxogAalmMe B CTaHZAPT
M3K 61131-3 (Hanpumep, 53bIK C) M MO KAaKUM NpUYMHAM?

OTtBeT: HeT

6. Mpuxoannocb v Bam npu nporpammuposaHum MK Ha A3bIKax ctaHaapTa M3K 61131-3 ucnonb3osaTb
06BEKTHO-OPUEHTUPOBAHHbIN NOAX0A, (HacneAoBaHME, MHKAMNCYIALMIO) U eC/iM Aa — TO A8 KaKMX 3a4a4?
YTto Bbl AymaeTe o npumeHeHnn OOI B KOHTEKCTe nporpammupoBanma MJK?

OTser:
lMpuxodunoce au sam
Mpuxognnocs.

Ymo sbl dymaeme o npumeHeHuu OO[1 8 KOHMeKcme npozpammuposaHus M/1K?
3710 60XKeCcTBEHHO.

ecau 0a — mo 019 KaKux 3a0ay?

Al pmaXke HaumMHan NucaTb CTaTblo HA 3Ty Temy. Ho gowno Ao HanucaHWAa Npumepos, u A caynaca. Mocne
HOPMa/IbHbIX Ye/I0BEYECKMX cpes, pa3paboTkm Bo3BpawaTbca B CODESYS npsim coBcem He XxoyeTcs.

Ecnu KpaTKo: apxmMBaTop U ApyrMe cucTeMHble NPoeKTbl. Ho 3To He 3HauuT, yto OOM HeT NpMMEHEeHUA 1 B
aBTOMaTM3auUMK Texnpoueccos. «[BuraTenb», «ABTOKNAaB» U NpPoYMe CYLHOCTU — 3TO BeAb fBHble
0b6beKTbI.

7. BcTpeyanucb M Bbl C CUTYaUUAMM, KOTAA 3aKa3uMK HACTamMBaa Ha UCNO/Ib30BAHUN KOHKPETHOro
A3blKa NporpammupoBaHua? Yem 6b11n Bbi3BaHbl Takue TpeboBaHua?

OrtBerT: HeT

8. Kakum Bbl Bugute 6ygyuiee craHgapta MK 61131-3 u asbikos nporpammupoBaHua MNJIK? Kak, Ha
Baw B3rnaa, byaer nponcxogutb nporpammupoanue MNJIK uepes 20 net?

OTBeT: 3aTPyAHAIOCb OTBETUTb, HE C/AEXY 3a pPa3BUTMEM HanpasaeHus. Ho, yecTHO rosops, mHe Obl
XoTenocb, 4ytobbl KomdpopT paboTsl B IDE gosenn ao yposHs conoctasumoro c IDE 3g40poBoro yenoseka,
M A 6bln Bbl cHACTMB.
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10. Bnagucnas 3UHbKO

Bnaducnae 3uHbKO — 8edywuli UHMeHep-npoepammucm 6opo cucmem asmomamusayuu.
lMpogeccuoHarnbHeil onbim — 5 nem. O6bwuli — okono 8 nem. OcHosHas paboyas cpeda pa3pabomku:
CODESSYS V3.5. Paboman makxce 6 Unity Pro (c v3 0o v11) u TIA Portal. 4 200a cneyuanu3uposancs Ha
npoepammHOM obecriedyeHuUU a8MmomMamu3ayuu rnpou3800CmMeeHHbIX MPoYeccos PasHol eenuyuUHsI.

1. Mouemy, Ha Baw B3rAaa, craHaapt M3K 61131-3 onucbiBaeTr 5 pasanuHbIX A3bIKOB
NporpammMmupoBaHus, a He 0AUH YHUBEPCaNbHbINA?

OTBeT: Npexae BCero, 3T A3blKM NPU3BaHbl YNPOCTUTb BXOXKAEHME B NpoLLecc nporpammupoBaHua MK
«HenporpammmcTamm». Te, KTO YMeeT YnTaTb M pa3pabaTbiBaTb pPeNelMHO-KOHTAKTHbIE CXEMbl, CMOMKET
[0CTaTOYHO NPOCTO HanucaTb NepByto Nporpammy Ha asbike LD (LAD). Nanee nepentu Ha FBD v TaKk aanee.
KTo 3HaKom c accembnepom — bbicTpo npucnocobutcs K IL. Kpome Toro, ato faet Bbi6op Nonb3oBaTeN!to.
[ns Kaxkaon 3agaym, No cyTu, ectb Hanbonee noaxogAwmMi A3blK. A B3aMmMob6/10KMPOBOK, MPONMCAHHbIX
TO/NbKO BynieBbIMM NepeMeHHbIMU — LD (Kak Haubonee HarnagHbIn) u T.4.

2. Kakue a3blku ctaHgapta MIK 61131-3 Bam npuxoamnnocb UCNOAb30BaTh B peasibHbIX NPOeKTax?
Kakue 13 Hux ABNAIOTCA AN1A BaC OCHOBHbIMM M MO KaKUM NpUYUHam?

OtBert: Bce, NoMnMO IL. C 3TMM A3bIKOM CTaNIKMBATbCA He 6bl10 NPUUYNH. OCHOBHbLIM A3bIKOM A5 cebs
onpegensto ST. UMeHHO Ha HeEM C HAMMEHbLUMMMW TPYA03aTPaTaMU MOXKHO peLlmnTb tobyto 33434y — A3bIK
MaKCMMaibHO MTMBKNIM M MNONHBINA. ITO HE OTMEHSEeT Toro ¢akKTa, YTo B NPOEKTax MoOMMMO ST UCNONb3YIO U
SFC, B MeHbLUEN Mepe — BCE OCTa/IbHbIE S3bIKK.

3. EcTb 2in, Ha Ball B3rNA4, Y MCNO/Ib3yeMbIX BaMU A3bIKOB HeA0CTaTKU? YTo6bl Bbl XOTeNU U3MEHUTD B
HUX?

OTBeT: CKa)Ky 3a CBOM OCHOBHOWM fA3blK (ST): MHe He XBaTaeT AMHAaMUYECcKon paboTbl C NamATbLO. YUnTbIBanA
BO3MOKHOCTM, KoTopble gaeT CODESYS V3.5 — Ha molt B3rnag, ato 6bi10 661 Henaoxum nogcnopbem. Ho
Al NPeKpacHo oTaato cebe OTYET, YTO HaBPAL Mbl NONYYUM KOrga-Mb0 roToBbIN BCTPOEHHbIN GYHKUMOHAN
ans atoro. ACY Tl He Ta 0b6a1acTb, rae NPOCTUTENbHbI UrPbl C NaMATbIO YCTPOMCTB. HO Kak BO3SMOXHOCTb —
6b1710 6bl HEMIOXO UMETb.

BTopoli MOMeHT — nepeonpeaeneHme pyHKUMin. Bo MHOrMX npoeKTax bbina 66l He3ameHWMasn Belb. ECTb
06X0AHOW NYTb, KOHEYHO — UCMONb30BaHWeE NepeMeHHbIX __System.AnyType. Ho 3TO BbIrIAANT yiKe Kak

«KOCTbl/Ib».

4, Kak uameHu/CcA Ball CTUb HanUcaHUA nporpamm Ha asbikax M3K 61131-3 ¢ TeyeHMnem BpemeHu 1
npuobpereHnem onbiTa?

OTtBeT: cTan 60nblue 3aKnafbiBaTb YHMBEPCANbHOCTM M BO3MOMKHOCTM MacwTabupoBaHWAa NoYTU B
KaXKAbli LOHWUT nporpammol. MpoeKTbl Tenepb Pas3buTbl HA MHOXECTBO MAKCMMalbHO CaMOCTOATENbHbIX
MOoAyner, KOTopble C IeFKOCTbIO «Nepee3xKatoT» B Apyroi npoeKT. Koa Ha 99% HanucaH Ha ST.

Crtan 6onblie BHUMaHMUA YAENATb TaKXXe yp,O6CTBy nosib30BaTE/NIbCKOIro MHTepcbeﬁca, €C/In peyb ngetT o
NPOEeKTax C Bmsyanmsaumei&.

BeHrepcKas 3anncb B UMEHOBaHUM NepemMeHHbIX A0oBeAeHa 4,0 aBTOMaTU3Ma.
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5. Mpuxogmunocb "M Bam UCNoib30BaTb AN nporpammuposaHus MNJIK A3biku, He BXogawme B CTaHAAPT
M3K 61131-3 (Hanpumep, A3biK C) U N0 KAKUM NpUYUHam?

OTBeT: NPUXOANNOCH NCNONb30BATb MHCTPYMEHTbI Be6-pa3paboTkM Ana noaHATMA Beb-cepBepa Ha H6ase
MJIK Simens. B atom NJ1K cepBep He paboTan aBTomMaTMYeCcKM, a TpeboBan ana ceba pannbl Beb6-cTpaHuL,
WHCTPYKLUMI 4NA cepBEPHOro ob6meHa AbIHHbIMU U T.A4.

6. Mpuxogunocb nn Bam npu nporpammupoBaHmm [MJIK Ha A3bikax craHgapta MIK 61131-3
MCNoNb30BaTb 06bEKTHO-OPUEHTUPOBAHHDINM Noaxos (HacnepoBaHUe, MHKANCYAALUIO) U eciv Aa — TO
ANA KaKux 3agayd? Yto Bbl gymaete o npumeHeHun OOI B KOHTeKcTe nporpammuposaHua MNJK?

OTBeT: 13, NpUXO4uaoCb W npuxoautca. [na peanbHbiX 06BEKTOB — Hac/iegoBaHue ¢GyHKUMOHaNa
mexaHunamos. Ecam npungepxmeatbCa KoHuenuun yHMBEPCa/ZIbHOCTU, NepeHOCMMOCTHN U T.M., Ka)‘KAbI[;i
mexaHumsm 6bin HacnegHuMKom 6asoBoro mexaHmsma ¢ 6asoBbiM  MHTepdelricom ynpasBaeHwus.
CooTBEeTCTBEHHO, OCHOBHOW a/IrOPUTM, B BO/IbLUMHCTBE C/y4aeB, «HE 3HA/I» YeM UMEHHO YyrNpaB/seT, T.K.
noayyan maccve 6a3oBbix UHTEPDENCOB. 3TO OYEHb BbITOAHO AJ/1A C/ly4aeB KOHOUTYPUPOBAHUA TeX XKe
camblix BbIxogo8B MK ¢ Bu3yanusaumm. Cropen BbIXOL — NEPEKUHYIN MEXaHU3M Ha CBOOOAHbLIV BbIXOA4,
nepeHasHa4yMAun 1 Bce NpoaosKaeT paboTats.

B pet-npoeKTax ToXe Y4acTo MCMNOAb3YIo HAac/eg0BaHUE N NOANMOPPU3IM. ITO, K CNOBY, O4EHb YA06HO nNpu
paspaboTtke NO ana tectuposaHus MO. YMeHbLIAET KOIMYECTBO KOMMPYEMOro KOAa U SKOHOMMUT Bpems.
B uenom — s 3a OOI. Ho 34eck Kak Cc pennrnen — He KaxkaomMy no gyule To, 4To no gywe Tebe.

7. BcTpeyanucb M Bbl C CUTYaUUAMM, KOTAA 3aKa3UMK HacTauBa/l HA MUCMNOJIb30BaHUMU KOHKPETHOIo
A3blKa NporpammupoBaHua? Yem 6b11n Bbi3BaHbl Takue TpeboBaHua?

OTBeT: Aa. B HECKONbKUX KPYMHbIX OpraHM3aumax CTa/JIKUBAACA C TeM, YTO A3blK NPOrpaMmMUpPOBaHUA
BbibBMpan 3akasumK. CBA3aHO 3TO 6bINO C TeM, YTO BCE UCXOAHWKW nepedasBasvcb UM U Aanblie UX
COMPOBOMXAANN YXKe WX NPOrpPaMMUCTbI, KOTOPbIe, BUAUMO, BblIM KOMNETEHTHbI B CBOEN KOHKPETHOM
obnactu MaK 61131-3.

8. Kakum Bbl Bugute 6ygyuiee craHgapta MK 61131-3 u asbikos nporpammupoBaHua MNJIK? Kak, Ha
Baw B3rnaa, byaer nponcxoautb nporpammupoaHue MNJIK uepes 20 net?

OtBet: aymato, yepes 20 net nporpammunposatb MJIK yxke byayT He Ha MIK-oBckux s3bikax. CKopee Ha
Python nnu 4yto-To okono Toro. Ceryac y*e HabatofaeTcA HEKMI KPM3UC KaapoB B Hawel obnactn. Ho
ecnn nepesectn MJIK Ha nporpammupoBaHune A3bikamu IT-ceKTopa, TO HaUTK COTPYAHMKA HE COCTaBuUT
60/bLWol Npobaembl. ITO TaKKe NOBANAET Ha paclUMPEHME KOMbIOHUTK Nporpammuctos ACY Tr1.

Tak nam nHade, M3K 61131-3 yingeTt B UCTOPULO, HA MOM B3rnsag,. PaHO Man No3gHO, HO OH CMEHMUTCA Ha
CTaHAapT, B KOTOPOM BYyAyT ONUCaHbl HE MEHEE KCTPOrMe» A3bIKMK.
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11. Anekceit MypaBuuKum

Anekceli Mypasuykuli — sedywuli crnieyuanucm komnaHuu OKE AMYP 3.  BeinyckHUK [lepgozo
UHMteHepHo20 akynbmema OmMcKo20 TaHKo8020 MH#ceHepHo20 MHcmumyma (Kypc maliopa Ceeykosa
2003 2). OKoH4Yun Kypcel no npoepammuposaHuro OBEH 1/1K1xx u OBEH ClIK. lpoepammupyem & cpedax
CoDeSys V2.3 u CODESYS V3.5 yxce 7 nem. Peanu3oean 6osnee 100 npoekmos Ha /1K u P (8 ocHosHoM,
Ha OBEH ClK u l/1K210) — e8ceso3moxcHble HACOCHble CMAHUUU U YCMAHOBKU, Menaossie rnyHKMbl,
KOOPOUHAMHbIe CMAHKU, C/I0XHbIE MEXHOA02UYeCcKUe yCMaHOB8KU U m.0, U m.n.

1. Mouemy, Ha Baw B3rnaa, craHaapt M3K 61131-3 onucbiBaeTr 5 pasanyHbIX A3bIKOB
NpPorpaMmMmnpoBaHusA, a He OAUH YHUBEPCabHbIA?

OTBeT: ¥ KaXK4,0ro A3blKa eCTb CBOA MaHepa aIfoPUTMUPOBaHMA NPOLLECCa, U 411 KaXKA,0ro NporpaMmmmcTa
€CTb TOT UK NHOM yA06HbIM cnocob caenatb 06BEKT Ha IlOH6OM A3bIKeE.

2. Kakue a3blku craHgapta MIK 61131-3 Bam npuxogunocb UCNoab30BaTb B peasibHbIX NpoeKTax?
KaKue us HuX ABNAIOTCA ANA BAaC OCHOBHbIMU U MO KAKUM NPUYMHaAM?

OtBet: CFC (sapuaHm FBD), ST. CFC — Kak npaBuao ncnonbayertca ana obuiel cbopkn B PLC_PRG. Bce
OCTa/IbHble COCTaBHble YacTU MPOEKTa AeNatoTCA OObEKTHO-OPUEHTUPOBAHHbLIM METOLOM Ha f3bike ST.
BcTpeuan nogei, KotTopble NUWYT Ha IL 1 Ha A3blKe peneliHbix cxem (O4eHb MHOTO), TOXKE X04y OCBOUTb

3. EcTb 2in, Ha Ball B3rNA4, Y UCNONb3yeMbIX BaMM A3bIKOB HeA,0CTaTKU? YTo6bl Bbl XOTENU U3MEHUTDb B
HUX?

OTBeT: KaXKabli A3blK UMEET CBOW MJIHOCbI U MUHYCbI. MCNONb30BaHME CUIbHBIX CTOPOH S13bIKOB NMO3BONSET
B OAHOM MPOEKTe NUCaTb Ha HECKOJIbKUX A3blKax (Hanpumep, pabotaTb ¢ maccmBom yaobHee B ST, a
HarnagHo cobpaTtb KOHeYHble 6/10KkM 06beKTOB Ha CFC), a Moii Kolera 4,0 Ky4yu NULLET KOHeYHbIM aBTomaT
Ha LD.

4, Kak u3ameHuU/CcA Ball CTUIb HanucaHuA nporpamm Ha Aasbikax MIK 61131-3 ¢ TeyeHMem BpemMeHU U
npuobpereHnem onbita?

OTBeT: ABuratocb 60/blle B CTOPOHY 06BEKTHOTO NPOrPaMmmMpPOBaHMUS.

5. Mpuxogmnocb m Bam Ucnoab3oBaTb Aas nporpammuposaHus MNJ1K A3bikK, He BxoaALwme B CTaHAAPT
M3K 61131-3 (Hanpumep, A3bIK C) U N0 KaKMM NpUYUHaAM?

OTBeT: A3 — A3bIK [lpakoH. OH NO3BO/AET ANITOPUTMMPOBATL Nt06OM Npouecc B KpaTyaliwme cpoku. Jns
npumepa: Ha OAMH XOPOLIO OTPabOoTaHHbIA PYHKLMOHANbHBIN 610K 0OBbEKTA C aArOPUTMOM CpeaHel
CNOXKHOCTM 1 06bemom B 120-170 cTpoK NporpamMmmMmHoro koaa u 200 cTpoK KoMMeHTapueB Ha A3bike ST
yXoauT 2 aHA, Ha Aa3blke CFC — 3 aHA, Ha A3blKe [ApaKoH — 4-6 yacos.
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6. Mpuxoaunocb nn Bam npu nporpammupoBaHum MJIK Ha A3blKax craHgapta M3K 61131-3
MCNoNb30BaTb 06bEKTHO-OPUEHTUPOBAHHDIN Noaxos (HacnepsoBaHUe, UHKANCYAALMUIO) U eCu A — TO
ANA KaKunx 3agau? Yto Bbl Aymaerte o npumeHeHun OOI B KOHTeKCTe nporpammuposaHus MNJIK?

OtBeT: Aa, 06BbEKTHbIM Noaxod — 3TO OCHOBHOM noaxon B pabote. B CODESYS oH oT/iMuyaeTtca oT
nofobHoro noaxoaa B NporpaMmupoBaHnmn (Hanpumep, B Toi ke VS 2020). ITOT MOMEHT co3gaeT ans
MEHS CNOKHOCTU B MOHUMAHUKN N UCMONb30BaHUKN, Hanpumep, CBOMCTB U METOA,0B.

7. BcTpeyanucb M Bbl € CUTYaLMAMM, KOTAA 3aKa3uMK HacTauMBa/Zl Ha MUCMNOJIb30BAHUM KOHKPETHOro
A3blKa nporpammupoBaHua? Yem 6bisin BbI3BaHbl Takue TpeboBaHMA?

OTBeT: HeT, 3aKa34yMK HWU pasy He HacTamsa. bonee Toro, MHoOrMe 3akasumMkn ¢ MHTEPECOM OTHOCATCH K
Halel cpefe NporpamMmMuMpoBaHuMA ([pakoH), TaK Kak oHa no3sonseTr GopmupoBaTb rpaduyeckuii
OOKYMEHT, KOTOPbI NOHATEH NPAKTUYECKM BCeM. HacTo 3aKa3umK 3anpallmMBaeT aiIropUTM B rpaduyeckom
BMAE M3 cpesbl [JpakoH KaK OTYETHbIM LOKYMEHT.

8. Kakum Bbl BuguTe byayuee craHgapta M3K 61131-3 u a3bikos nporpammuposaHua MNJIK? Kak, Ha
Baw B3rnaa, byaert nponcxoautb nporpammuposanue MNJIK uepes 20 net?

OrBerT:

®  UCMNO0/Ab30BaHUE TPMOUTHOM CUCTEMbI BMECTO 4,BONYHOM;

e CMmelLeHMe NoAHOCTLIO B 30HY OOI;

®  YacTUYHOE UCMNOJ/Ib30BaHME TEXHOOMMIM MCKYCCTBEHHOMO MHTE/IIEKTA (BO3MOKHO, NpUAeTca
cKopo 0byyaTtb OB, Kak ceba BeCTU Ha 0OBEKTE, @ HE NUCaTb aZrOPUTM);

e [1/IK nony4yat BO3MOXKHOCTb 06pabaTbiBaTh 306 parkeHMe (TEXHUYECKoe 3peHne — 3TO pelnT
MHOTr0 TEXHONOMMYECKUX NpobieM, cBA3aHHbIX ¢ 6onee rnybokol aBTomaTM3aumen npoLueccos
npown3BoACTB)
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12. PomaH PagueHKo

PomaH PadyeHKO — UHMeHep-npo2pammucm ¢ oneimom pabomel 8 2 200a. OCHOBHbIE UCM0/b3yemMble
cpedsbl paspabomku — CODESYS V2.3/V3.5, Owenlogic, TRACE MODE, WinCC.

1. Mouemy, Ha Baw B3rAaa, craHaapt M3K 61131-3 onucbiBaeTr 5 pasanuyHbIX A3bIKOB
NporpammMmupoBaHus, a He 0AUH YHUBEPCaNbHbINA?

OtBer: IL — ataBu3am 1993 roaa, ocrtanca, NOTOMY YTO yaob6eH NporpamMmMmmnctTam cTapoi (o4eHb) 3aKanku.
FBD — ypobeH Ana NOHMMAHWA MPOrPaMMMPOBAHUA NIOAAM, AANEKMM OT HaMnUCaHWA Koaa B ero
CTaHAapTHOM npeacTaBaeHnn. SFC — faéT BO3MOXKHOCTb 6e3 ycuanin nepeHocuTb B610K-CxeMbl B KOZ
MPOEKTa, TaK e yaobeH AN peasmsauuu NPOCTbiX MALWWH COCTOSIHMI. ST — OCHOBHOM (Mo moemy
CKPOMHOMY MHEHMUIO) A3bIK MPOrPaMMMUPOBAHWSA, T.K. OH YUTAaeMbII, TMOKUI, NPOCTOM B OTaAKE U UMeeT
camble 06LWMpPHbIE BO3MOXKHOCTU. LD — Hy}KeH AN KOHBepTauuu B KoA TPUMKAbl NepecKaHUpOBaHHbIX
HaYepYEHHbIX OT PYKN penenHbIX cxem u3 20-ro Beka.

2. Kakue a3blku craHgapta M3K 61131-3 Bam npuxoamnaocb UCNOAb30BaTbh B peasibHbIX NPOeKTax?
Kakue 13 Hux ABNAIOTCA AN1A BaC OCHOBHbIMM M MO KaKUM NpUYUHam?

OTBeT: B peasibHbIX NPOEKTaxX Ucnonb3osan 3 asbika: ST, SFC + ST, CFC (eapuarm FBD).

ST — Hanbonee ya06HLIN. B 60NbWMHCTBE C/ly4aeB HaNMCaHME OLHOTO U TOTO XKe aifopUTMa 3aMMET Ha
ST HAMHOrO MeHbLUE BpeMeHM, YeM Ha IOHOM A pyrom A3biKe; OTaAKa HAMHOIO BbicTpee, Yem Ha tobom
Apyrom ssbike. LMKbl, Kercbl U NpoYas pagocTb, HeAO0CTyNHasA Tomy ke FBD.

SFC + ST —no Havany SFC KaskeTca ya06HbIM 3aMeHMTEIeM Keica C TalMepamm U BXOAHbIMWU/BbIXOAHbIMM
TpUrrepamm s BbINOJIHEHUA eAUHUYHOTO AENCTBUA, HO B Npouecce paboTbl MHE NPULIAOCL OTKA3aTbCA
OT Hero B NoAb3y YnucToro ST, TaK Kak BbICTPO peannsoBaTb OYepesHY0 «XOTesIKy», He ynepeBLInCh B
Hernbkoctb SFC, npowe 1 6bicTpee Ha Ynctom ST.

CFC — TaKKe No Hayany Kasaacsa ya06HbIM A3bIKOM 418 Yero-To NpocToro, ¢ MMHUMANbHOM nornkon. Ho
KaK NMOKa3blBAaeT NPaKTUKa — BbICTpble NpaBKM Ha 06beKTe npeBpawatoT «koa» Ha CFC B HeunTaemoli
KpaTHO 6bicTpee, 4em Ha Tom e ST.

3. EcTb n, Ha BaLl B384, y UCNOJIb3yeMbiX BaMU A3bIKOB HeA,0CTaTKU? YTo6bl Bbl XOT€NIM USMEHUTb B
HUx?

OTBeT: 13 60/1bLLINX HEAO0CTAaTKOB OTCYTCTBUE AMHAMMYECKUX MAacCUMBOB (onMpatock Ha onbiT B CODESYS).

4, Kak uameHu/CcA Ball CTUb HanNnucaHMA nporpamm Ha Aasbikax MIK 61131-3 ¢ TeyeHnem BpemMeHu U
npuobpereHnem onbiTa?

OTBeT: NO/IHbIM yxo4 OT BCex A3blKkoB, Kpome ST. bosiee BbICOKasA CTeneHb AEKOMMO3NUMKU Koda, U
MaKCcUMManbHbI oTkasz oT VAR _INPUT/OUTPUT/IN_OUT, ecam ecTb Takasi BO3MOXHOCTb.
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5. Mpuxogmunocb "M Bam UCNoib30BaTb AN nporpammuposaHus MNJIK A3biku, He BXogawme B CTaHAAPT
M3K 61131-3 (Hanpumep, A3biK C) U N0 KAKUM NpUYUHam?

OTBeT: NCNO0/1b30BA/IMCb TONILKO CKPUNTbI € KOMaHAaamu Linux. K npumepy: oaHoO cobpaHHOM CTPOKOM
HaMHoOro yaobHee KonuposaTb dainbl, Yem 6UbAMoTEUHbIMK BIOKaMK 1 Ap.

6. Mpuxogunocb nn Bam npu nporpammupoBaHmm [JIK Ha A3bikax craHgapta MIK 61131-3
MCNoNb30BaTb 06bEKTHO-OPUEHTUPOBAHHDIN Noaxopn (HacnepoBaHUe, MHKANCYAALUIO) U eciu Aa — TO
ANA KaKux 3agayd? Yto sbl gymaete o npumeHeHun OO B KOHTeKcTe nporpammuposaHua NJK?

OTBeT: HeobxoaMmo, ncnonb3yto noscemecTHo. OO 3HaUYUTENIbHO COKPALLAEeT Bpema Ha nepepaboTky
KoAa 1 NNoAUT He3aBUCMMble NPOrpaMmHble KOMMNOHEHTbI, KOTOPble HAMHOIO NpoLe UMNOPTUPOBATL B
OPYroi NpoekxT.

7. BcTpeyanucb M Bbl C CUTYaLMAMM, KOTAA 3aKa3uMK HacTauMBasl Ha MUCMNOJIb30BAHUM KOHKPETHOro
A3blKa NnporpammupoBaHua? Yem 6blain Bbi3BaHbl Takue TpebosaHua?

OTBeT: HeT, TaKoro He BCTpeYan

8. Kakum Bbl Bugute 6yayuiee craHgapta MK 61131-3 u asbikos nporpammupoBaHua MNJIK? Kak, Ha
Baw B3rnaa, byaert nponcxoautb nporpammuposanue MNJIK uepes 20 net?

OTBeT: MO MoOeMy MHeHuto, cTaHZapt M3K 61131-3 6yaetr M Janblie WCNONb30BaTbCA  ANS
nporpammmnpoBaHma ycTpoicTe B ACYTI, Tak Kak Habop A3bIKOB A0CTAaTOYHOM OBLLIMPHBIA U UMEIOLLMIACA
dYHKLMOHAN NOKPbIBAET 60/bLUIMHCTBO NOTPEObHOCTEN.
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3aKkat4eHne

3aKnouyeHue

PasymeeTca, CTPOUTb KaKyt-TO CTaTUCTMKY NOC/Ie ONPOCa Takoro He60/1bLIOro KoAnYecTsa toaein
6b110 Obl COBEPLIEHHO HEKOPPEKTHO. TemM He MeHee, B OTBETax KOHKPETHOW OMPOLUIEHHOM rpymnmbl
Pa3paboTUNKOB MOXKHO YBUAETb ONpeaeneHHble 3aKOHOMEPHOCTH:

®  OCHOBHbIM A3bIKOM A/1A 60/1bLLUMHCTBA PECNOHAEHTOB ABAAeTCA ST;

e OO/IbLIMHCTBO PECMNOHAEHTOB MBO yxKe mcnonb3yoT OOMN B cBOMX NpoeKTax, Anbo
NpoABAAIOT K HEMY UHTEpPEC;

® MHOIMe pecrnoHAeHTbl cAenann aKkueHT He Ha ocobeHHocTax MOIK-a3bIKOB, a Ha
0COBEHHOCTAX UX peannsaumm B KOHKPETHOM cpefe pa3paboTKM; OHWM OTMEHWAM, YTO
Hanyune yaoobHol IDE aBnseTca KpaitHe BaXKHbIM paKTOPOM Mpu pas3paboTKe NPOEKTOB.;

e Tpoe 13 pecrnoHAeHTOB NpeanosaratoT, YTo byaylee nporpammuposaHma MNJIK ceszaHo
C Mcnosib3oBaHWeM s3biKa Python.
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