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Mpepgncnosune

1 NOArOTOBJ/IEH HerocyaapcTBeHHbIM 06pa3oBaTesibHbIM YaCcTHbIM yupexaeHnem «Hosas VHxe-
HepHas LWkona» (HOUY «HWLL») Ha ocHOBe nepeBofa Ha PyCCKUii 13bIK aHTN0A3bIYHOW BEpPCUN YKa3aHHOTO B
nyHKTe 4 cTaHgapTa, KOoTopbllii BbiNofHeH Poccuiickoil komuccueit akcneptoB MIOK/TK 65. n depepanbHbiM
rocyflapCTBeHHbIM YHUTapHbIM NpeanpusaTnem «Bcepoccuiicknini Hay4Ho-nccnefoBaTebCkUii MUHCTUTYT CTaH-
AapTusauuy u ceptTudukauny B MamHocTpoeHumn» («BHUNHMALL»)

2 BHECEH TexHunyecknm KOMUTETOM No cTaHdapTusauum TK 306 «/3mepeHus v ynpasnieHue B nNpo-
MbILLUMEHHbIX Npoueccax»

3 YTBEPX/EH /I BBEJIEH BAEVNCTBVE Mpukazom ®efepansHOro areHTCTBa N0 TeXHUUYECKOMY pery-
nuposaHunio n meTponorum ot 13 masa 2016 r. No 314-ct

4 HacToswWwmin cTaHAapT NAeHTUYeH MexayHapoaHoMy cTaHgapty M3K 61131-1:2003 «KoHTponneps!
nporpammupyemsble. Yactb 1. O6wan nHdopmaumsa» (IEC 61131-1:2003 «Programmable controllers — Part 1
General information». IDT).

MexayHapoaHblii cTaHAapT paspaboTaH TexHnyeckum kommnteToMm M3K TK 65 «3mepeHus n ynpasne-
HMe B NMPOMbILLJIEHHbIX MpoLeccax».

[Mpn npMMeHeHnn HacTosALero ctTaHgapTa peKoMeHAyeTCs UCNOoMb30BaTb BMECTO CCbIJIOUYHbIX MeXAyHa-
pOAHbIX CTaH4APTOB COOTBETCTBYIOLLME UM MEXTOCYAapCTBEHHbIE CTaHAapThl, CBEEHUSA O KOTOPLIX NpUBee-
Hbl B JONOJTHUTE/IbHOM NpUNoxeHnn JA

5 BBEJEH BIEPBbIE

MpaBuna NpMMeHeHNs HacTOosLWero craHgapTa ycTaHosneHnsl B FTOCT P 1.0—2012 (pa3gen 8).
WHdopmaymsa 06 n3amMeHeHUsAX K HacTosLWeMy cTaHgap Ty Ny6MkyeTCa B eXerofgHoM (Mo COCTOSHUIO Ha
1aHBapsa Tekywero roga) MHopMaLMoHHOM ykasaTene «HaunoHanbHble cCTaHgapThl», 8 TEKCT U3MeHe-
HWIA M NONpPaBOK — B eXeMecA4YHOM NHhOPMaLMOHHOM yKasaTene «HaunmoHanbHble cTaHaapThi». B cnyyae
nepsLIOTPa (3amMeHbl) UM OTMEHbI HACTOSAILLEro cTaHAgapTa cooTBeTCTBYyLee yBefloMNeHne byaeT
ony6/IMKOBAHO B eXeMecAYHOM UHOPMaLMOHHOM yKasaTene «HauuoHanbliibliB cTaHgapTbi». CooTse-
TCcTBYyLWasa nHhopMmauus, yseJloMneHne n TeKCTbl pasMellan TCA Takke B UH(OpMaLnoHHOl cucTeme
o6Llero nonb30BaHWA — Ha oduunanbHOM caliTe ®defepasbHOr0 areHTCcTBa MO TEeXHUYecKomy
perynMpoBaHuio ¥ MeTponoruv BceTun IHTepHeT (wWww.gost.ru)

©CrtaHpgapTuHpopm, 2016

HacToswuii cTaHAapT He MOXeT GbITb NO/IHOCTLIO UM YACTUYHO BOCMPOU3BEAEH, TUPAXKMPOBAH 1 pac-
MPOCTPaHEH B kKayecTBe ohuLmanbHOro nsganus 6e3 paspelleHns ®efepasbHOIO areHTCTBa N0 TEXHUYECKO-
MY perysiupoBaHuio 1 MeTposorim
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BBepeHve

HacTtoawuii ctaHfapT SBNSETCA NepBoii YacTbio CEPUM CTaHAAPTOB Ha NPorpaMMupyemMble KOHTpose-
pbl Y CBA3AHHbIE C HUMU NepuchepuiiHble YCTPONCTBA 1 AO/IKEH MHTEPNPEeTUPOBATLCS B KOHTEKCTE ApYTuX Yyac-
Teli cepun.

B TOM cnyyae, ecnv UMerTCs MPOTUBOPEUNS MEXAY HACTOALMM CTaHAAPTOM U APYrMMM CTaHjapTamu
M3K (3a UCKNOUYEHMEM CTaHAAPTOB, YCTaHABNMNBALLUX OCHOBHbIE TPe60BaHMSA No 6e30MacHOCTL), NOMOXe-
HUS HACTOSILLEro cTaHAapTa JO/KHbI paccMaTpMBaTbCA Kak NepBOCTENEHHbIe B 06/1aCTy NporpaMMmupyeMbix
KOHTPO1EPOB M CBA3AHHbIX C HUMUW NeputepuiiHbIX yCTPOICTB.

Lienv faHHO cepumn cTaH4apToB:

yacTb 1 — onpegeneHne n naeHTUKaLMa OCHOBHbIX XapakTepucTuK, KOTOpble BAMSOT Ha BbIGOP 1
npUMeHeHne nporpaMmmmnpyemMblx KOHTponnepos (MK) u cBA3aHHbIX C HUMU NepUdepuiiHbIX YCTPOIACTB;

yacTb 2 — ycTaHOBKa Tpe6oBaHuii K 060pyA0BaHMI0 1 COOTBETCTBYIOLWMM TecTaMm MK 1 cBA3aHHbIX C
HUMK NepudepmritHbIX YyCTPONICTB;

yacTb 3 — onpegeneHune NPocTbIX, HO MOJIHbIX 6a30BbIX HAGOPOB 3/1IEMEHTOB NPOrPaMMUPOBAHUS, NPU-
MEHUMBbIX TECTOB 1 CPELCTB, C MOMOLLbIO KOTOPbIX U3rOTOBUTEIM MOTYT PACLUMPSATL WK afAanTupoBaTh AaHHble
6a30Bble Ha6opbl B CO6CTBEHHOM BHeapeHun MJIK ans kaxaoro us Hanbosee LWMPoKO UCMOSb3YEMbIX SI3bIKOB
nporpamMmmunpoBaHus, OCHOBHbIX Chep MPUMEHEHNS, CUHTAKCUYECKNX 1 CEMAHTUYECKUX NPaBuI;

yacTb 4 — npepacTasneHune obLiero 063opa 1 pykoBoACTBa MO NPUMEHEHMNIO HACTOALLero cTaHaapTa Ans
KOHe4HbIX noTpebutenei NikK;

yacTb 5—onpeaeneHne xapakTepucTrk 06MeHa faHHbIMu Mexay MK napyrumm 3n1eKTpoHHbIMY crucTe-
mMamu;

yacTb 6 — 3ape3epBUPOBaHa,;

yacTb 7 — onpegeneHve Aa3blka NporpamMMypoBaHuns /151 HEYETKOro KOHTPONS;

yacTb 8 — npefcTaB/ieHne PyKOBOACTBA MO MCMOMIb30BAHUIO U BHEAPEHWIO (UMNIEMEHTALMMN) A3bIKOB
nporpamMmmMmnpoBaHuns, ykasaHHbIX B yactu 3.
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HAUVWOHANBbHBIN CTAHAOAPT POCCUNCKOMWN PELEPALNMN

KOHTPOJIJIEPbI MPOrPAMMUNPYEMbIE

YacTtbl

O6uwas nHopmaums

Programmable controllers. P arti. General information

fata BBepgeHns —2017—04—01
1 O6nacTtb npnMeHeHunsA

HacToswuii cTaHAapT pacnpocTpaHaeTcsl Ha nporpaMmmupyemsle (noruyeckne) koHTponnepsbl (MAK) n
CBfi3aHHble C HUMW NepudiepuiiHbie yCTPONCTBa, HanpuMep, MHCTPYMeHTa bHble cpefcTBa NporpaMMupoBa-
HuA notnagkm (CMunO). yenoseko-mallnHHble nHTepdencol (UMW) 1 T. 4.. npegHa3HayYeHHble 415 KOHTPONSA 1
ynpas/ieHus MaliMHamu 1 NPon3BOACTBEHHLIMU NpoLEeccamu.

MNJIK ncBasaHHble ¢ HUMK NepudepuiiHble yCTpoicTBa NpefHasHavYeHbl 419 UCNOMNb30BaHNUSA B YCIOBUAX
NPOU3BOACTBEHHO Cpesbl U MOTYT NPefoCTaBNATLCA Kak OTKPbITOE UK 3akpbiToe o6opyaoBaHue. Ecnum MK
UM cBA3aHHbIE C HUMU NepudhepuiiHble yCTPONCTBa NpeAHa3HauyeHbl 419 NPYMEeHEeHNs B APYTUX YCNOBUAX, TO K
AaHHbIM MJ1K 1 cBA3aHHBIM C HUMK NepuddepuiiHbIX YCTPOWCTB cnegyeT AOMNONHUTETIbHO NPUMEHATb Cnewu-
asibHble TpeboBaHus, cTaHAapTbl U METOAbI YCTaHOBKMW.

®yHKuumn MK MoryT 6bITb peannsoBaHbl Ha cneunanbHoi nnatgopme annapaTtHoOro U NporpamMMHOro
obecneyeHuns, HaNpUMep, Ha KOMMbloTepe 06Lero HasHa4YeHNs UAn NepcoHasrbHOM KOMMbloTepe € PYHKUNSA-
MW. NpeAHa3HavyeHHbIMY 419 NPOU3BOACTBEHHON cpeAbl. HacToAwWwmi cTaHAapT pacnpocTpaHsaeTcs Ha cpef-
cTBa. BblnonHawwWwme dyHkumn MK n/vnm cesasaHHble ¢ HUMU NepudepuitHble ycTpoiicTBa. HacToswmii
cTaHAapT He paccmaTpuBaeT BOMPOChI PyHKLMOHaIbHOM 6e30NacHOCTU NApyrue acnekTbl aBTOMaTU3npoBaH-
HOI cucTembl 06uero HasHadverus. MK, npuknagHble Nporpammbl ¥ CBA3aHHbIe C HUMU nepudepuiiHbie
yCTpOiicTBa paccMaTpuBalTCs, Kak KOMMOHEHTbI CUCTEMbI YPaBeHNs.

B cBA3un ¢ Tem. uto MNJIK ABNSOTCA YCTPONCTBaMM, COCTOAWMMN U3 HECKONbKNX KOMMNOHEHTOB, YCN0BUSA
obecneuyeHns 6esonacHoOCTV 41 aBTOMaTU3MPOBAHHOW CUCTEMbI 06LLLEr0 HA3HAYEHWS, BKOYasa ee yCTaHoB-
Ky U NPYMEHeHVe, B HACTOALLLEM CTaHJapTe He paccMaTpusaloTcs. B HacTosAwweM cTaHgapTe paccmaTpusatoT-
cA Bornpockl 6e3onacHocTy MJIK OTHOCUTENbHO PUCKOB yAapa 3M1eKTPUYecKMM TOKOM W BO3HWKHOBEHMWSA
noXapos, 3al/LLEeHHOCTN OT 3NEeKTPUYECKUX NoOMeX U obHapyxeHus ownbok B pabote MNK-cuctem (Hanpm-
Mep. UCNOJ/Ib30BaHNE KOHTPO/ISA YHETHOCTU, ANAarHoCT1Ka CaMoTeCTUPOBaHUA U T. n.). IHhopmauuio n pykoso-
AcTBa N0 oO6GecneyvyeHno 3neKTpuyeckon usonAumm cm. B MOIK 60364 wam  npuMeHsieMblxX
HauNOHa IbHbIX/MECTHbIX HOPMaTUBHO-MPAaBOBbLIX aKTax.

B HacTosLem cTaHgapTe nprBefeHbl UCMNO/b3yeMble TEPMUHBI C COOTBETCTBYHOLLMMY ONpeaeneHuamMm n
nNpyHUUNManbHble PyHKUNOHasbHbIE XapakTepucTukn cuctem c MIK.

2 HopmaTtumBHbIe CCbIIKN

B HacTosLwem cTaHAapTe UCMoNb30BaHbl HOPMAaTHBHbIE CCbISIKM Ha cneaylolme cTaHgapTsl. ns Hepa-
TMPOBaHHbIX CCbIIOK NPUMEHSIOT NOCNefHee n3faHne CCbIIOYHOro JOKyMeHTa (BK/Io4as BCe ero USMeHeHuns).
[ns fatmpoBaHHbIX CCbIIOK NPUMEHSAIOT TO/IbKO YyKa3aHHOe n3faHne CCbIZI0OYHOro OKyMeHTa.

IEC 61131-2, Programmable controllers — Part 2: Equipment requirements and tests (Mporpammupye-
Mble KOHTposepbl. YacTb 2. TpeboBaHs kK 060pyf0BaHUI0 U UCMbITAHMALY

IEC 61131-3:2003, Programmable controllers — Part 3. Programming languages ([porpammupyemsbie
KOHTponnepbl. HacTb 3. A3bIkM NpOrpaMMmMpoBaHus)

FoToBUTCA K Ny6AMKaLUN.

N3paHne opuymnansHoe
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3 TepMuHbI 1 onpegeneHnsa

B HacTosLleM cTaHgapTe NpUMEHEeHb! criefyoLme TepMUHbI C COOTBETCTBYIOLLUMU ONpeeeHUsAMU:

3.1 npwuknagHaa nporpamma WaM nporpamma nosib3oBatens (application programme or user
programme): Jlornyeckuii 6,10k BCex 3/1eMEHTOB A3blka NPOrpaMMMpPOBaHMUs N TOTUYECKUX CTPYKTYP, HEOBXO-
OVMbIX ANA 3ajaHHO 06paboTky curHanos, Tpebyemoi ANs ynpaBneHna MallnHoi unm npoueccom MNJK-cuc-
TEMOIA.

3.2 aBTOMatusnpoBaHHasas cuctema (automated system): Cuctema ynpasfieHus, He Bxogsllas
o6nacTb pacnpoctpaHeHmsa M3K61131. B koTOpyto NoTpebutesiem Wnmnansa notpebutens BkatodeHsl M/K-cuc-
TEeMbl ¥ KOTOPbIE Takke CoAepXart Apyrme KOMNOHEeHTbI, B TOM Yuc/e NpuknagHblie nporpaMmbl.

3.3 nonesoe ycTpoiicTeo (field device): BHeceHHast B kaTasior M3rotoButens yactb MJIK-cuctemsl,
npegHa3HauyeHHasa AN npefocTasneHns nHTepdeiicos BBoda n/uamn BbiBoga uin npegsapurensHoi/nocne-
aywoueli 06paboTku faHHbIX Bcuctemy ¢ M/1K. YganeHHoe NofieBoe yCTPOCTBO MOXET 6bITb HE3aBUCUMbIM OT
cucTtembl ¢ MNJIK. OHo MOXeT nogxntoyaTbes K M/1K ¢ NOMOL b0 NONEBOW WWHbI.

3.4 penoiHO-KOHTaKTHas cxema unm cxoma peneriHoii uenu (ladder diagram orrelay ladderdiagram):
OpHa NN HeCKONbKO ceTel KOHTaKToB, KaTyLlek, rpadnyeckn npeacTaBieHHbIX PYHKLWA, QYHKLMOHAbHBIX
6710K0B, 3N1EMEHTOB AAHHbIX, TEKCTOBbIX JaHHbIX 1 COEAVHUTEIbHbIX 3/IEMEHTOB, pasfe/eHHble 1eBbIMU 1 (Mo
BbI6OPY) NpasbIMU LLMHAMW 3N1EKTPONUTAHNUS.

3.5 nporpammupyemsbiii (norunydeckuin) koHTponnep; MNJK (programmable (logic) controller; PLC):
LindppoBast anekTpoHHas cuctema, npegHasHayeHHas Ans npMMeHeHns B NpOn3BOACTBEHHON cpeje, koTopas
nucnosb3yeT nporpaMMupyemMyto namsTb A1 BHYTPEHHEro XpaHeHUs OpPUEHTMPOBAaHHbLIX Ha MoTpebutens
WHCTPYKLWIA MO peanunsaummn Taknx cneymanbHbiX MYHKLWIA, KakK 10rvka, yCTaHOB/IeHWe nocnefoBaTe/lbHOCTH,
corflacoBaHume no BpeMeHwu, cyeT 1 apudmeTmyeckne feicTBus 41a KOHTPO/IA NOCPeACTBOM LdpoBOro nim
aHasiorosoro BeoAa/BbiBOAA faHHbIX pas/IMyHbIX BUA0B MaLlnH Ui npoueccos. Kak MNJIK. Tak n cBsa3aHHble C
HUMUW nepudepuniiHblie ycTpolicTBa pa3pabaTbiBaloTCs TakuM 06pa3oM, YTO6bl OHWM MO NIEFKO UHTEerpupo-
BaTbCA B 106YI0 NPOMbILLIEHHYO CUCTEMY YNPaBAEHUS C NPUMEHEHMEM BCEX BCTPOEHHbIX B HUX (OYHKLMIA.

NMpumeuaHnune — Ab66peBnatypa «MJIK» npumeHsieTcs B HacToslWeM CTaHAapTe BMeCTO C/IOBOCOYETaAHUS
«nporpammupyemble KOHTPO/IIEPbI», Tak kKak OHa LUMPOKO NPpUMeHsieTca B oTpac/u aBTomatusaynn. A66pesnartypa «MK»
MOXEeT ObITb O MGOYHO paclMdpoBaHa, Kak «NepCcoHabHblii KOMNbLOTEP*.

3.6 cucTtema c nporpaMmmupyemMbiM KoHTposisiepoM unim MJIK-cuctBma (programmable controller
system or PLC-system): Co3gaBaemas notpebutenem KoHdurypauus, coctoswas ns NJK n cootsetcrayio-
LWMX NnepudepuiiHbIX yCTPOUCTB, HEOOX0ANMBIX A5 paboTbl aBBTOMAaTU3MPOBAaHHOI cucTeMbl. OHa COCTOMUT U3
6/710KOB, B3aMMOCBS3aHHbIX C MOMOLLbI0 kKabenein nnu WrekepHbIX pa3beMoB NPy NOCTOSHHOW YCTaHOBKe 1 C
noMoLblo Kabeneir M Opyrux cpeacTs MpU MNOAKIHOYEHUW MEPEHOCHbLIX UM MOBWUAbHLIX NepugepUitHbIX
YCTPOMCTB.

3.7 cpegcTBa nporpamMmmMmpoBaHusa u otnagku; CruO (programming and debugging tool; PADT):
MepudepunitHoe yCcTPOCTBO U3 KaTasiora M3roToBUTENS, C/yXallee A1 NporpaMMMpoBaHis, TECTUPOBaHNS,
BBO/A B 3KCNyaTauuio 1 yCTpaHeHWS HENCNPaBHOCTEN NPUIOXEHNS, NPOrpamMMHO OKYMEHTaLUN 1 XpaHu-
nuua gaHHbIx MJK-cuctemsl 1 MOXeT NpUMeHATLEA B KadecTBe UMW, CInO HasbiBaloTCA NOAKIH0YaEMbIMY,
€C/11 OHW MOTYT 6bITb B1I060E BpeMs NOAKI0YEHbI NIV OTK/TOUYEHbI BCOOTBETCTBYHOLLEM MHTepdelice 6e3 puc-
Ka [na onepartopa W TexHO/OrMyeckoro npouecca. Bo Bcex pgpyrux cnyydasx CMunO HasbiBaloTCcs
cTauMoHapHbIMU.

3.8 cTaHUuK yganeHHoro BBoga/BbiBoga AaHHblX; CYB/[, (remoto input/output station; RIOS): UacTb
MNK-cuctembl 13 KaTasora U3roTOBUTENS, BKIOYarLas B ceba nHtepdeiicsl BBoga u/vnv BolBoga, KOTopble
TO/IbKO B paMKax nepapxmyeckoro nogunHeHns r1aBHOMY YCTPOWCTBY 06paboTku AaHHbIX — LieHTpasibHOMY
npoueccy (L) MoryT BbINOAHATL ONepawun no ynaoTHeHM0/pa3ynaoTHEHMIO KaHaN0B BBOAa/BbIBOAA M Npes-
BapuTensHoii/nocneaytouleii 06paboTku gaHHbIX. Tonbko Ans CYB /[ aonyckaeTcs orpaHnYyeHHas aBTOHOMHas
paboTa, HanpvMep, Npu Taknx YpesBblualiHbIX 06CTOATEIbCTBAX, Kak paspbiB kaHana obMeHa gaHHbiMuy ¢ LM
Uy NonoMku camoro LM, 160 npu BbINMOMIHEHUN ONepauuii No NOUCKy HeMCnpaBHOCTEN WM TEXHUYECKOTo
o6CnyXnBaHus.

4 ®YHKUNOHa/IbHbIE XapaKTepUCTUKN

4.1 Ba3oBas (PYHKLMOHANbHAsA CTPYKTYpa CUCTEMbI C NPOrpamMMupyemMbIM KOHTPOI/IEPOM

O6Las CTPyKTypa € ykazaHMeM OCHOBHbIX (0YHKLMOHA/IbHbIX KOMIOHEHTOB CUCTEMbI C NpOrpamMmmumpye-
MbIM KOHTPOJI/IEPOM MpeAcTaBieHa Ha pucyHkax 1,2 u 3. JaHHble (pyHKLUM OCYLLeCTBASAIOT 06MeH faHHbIMU
MeXAy co60ii 1 06pabaTbiBAKT CUrHa/bI MaLUMHbI/NpoL,ecca. NoAMEXaLLEro KOHTPOSIH.
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PucyHok 2 — Mopgenb annapatHoro o6ecneyeHns nporpammupyemoro koHtponnepa (no MK 61131-5)
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YcnoBHble 0603HaYeHNA:

Al — nHTepdpeiic/nopT nepefaum AaHHbIX A1 CTONKM JTOKANbHOTO pacllupeHuns;

Ar — nHTepdelic/nopT nepeAayn faHHbiX AN CTaHLUW yAaNeHHOro BBoa/BbiBOAA. CETU YNpaBaeHUs, NPOMbI L -
NEHHON WWHbI;

Be — unHTepdeiic/nopT nopT nepegaymn gaHHbIX TakXe OTKPbIT LNACTOPOHHUX yCcTpoiicTB (Hanpumep. CMuO, nepco-
Ha/lbHbIA KOMNbBIOTEP, UCNONb3YEMblii 4N1A NPOrPpaMMUPOBAHNSA BMECTO);

Bi — BHyTpeHHWI nHTepdeiic/nopT nepefayun gaHHbix 4N nepudepuiiHbiX yCTPOKRCTB.

C — nHTepdelic/mopT A4NA LU POBLIX N aHAMOTOBbIX BXOAHbIX CUTHANOB.

D — uHTepdeiic/nopT ANa LU POBbLIX ¥ aHANOTOBbIX BbIXOAHbIX CUTHAMOB;

E — nocnepgoBaTesnbHble UMW NapanfefbHble MHTEpd eincbl/NopThl Nepefayn AaHHbIX CTOPOHHUM ycTpolicTBaM;

F — nHTepdeiic/nopT nutaHua o6opyaoBaHusa. K yctpoiicteam ¢ noptamu F npeAbsBnaTCcs Tpe6GoBaHWA No
COXpaHeHW B paboTOCNOCOGHOM COCTOSIHUM MOAKMIOUYEHHbIX 3@ HUMU YCTPOCTB BO BPEMSA BKIOUYEHUSA, BbIK/HOUYEHUS U
npepbIBaHUA 3N1EKTPONUTAHUSA;

G — nopT 3alWMTHOTO 3a3eM/eHUs;

H — nopT Ans (hyHKUMOHANBHOTO 3a3eMIEeHUs;

J — uHTepdeiic/nopT BbIXOAA BCMNOMOraTe/ibHOr0 NMUTAHUA, UCNOMb3YyeMblil 4N 3Heproo6ecnevyeHns faTtynkos n
npuBOAOB;

K — uHTepdeiic/nopT NnuTaHUs BXOLOB/BbIXOA0B.

PucyHok 3. nuct 2

®yHKUmA LIMN 3aknovaeTcsa B XpaHeHUN NPUKNaAHON NporpamMmmbl, XpaHeHUN JaHHbIX, OnepaLoHHO cuc-
TEeMbI) W BbINONHEHUN DYHKLMIA NpUKNagHoli NporpaMmbl.

LN o6pabaTtbiBaeT curHasbl, NOCTynatwLie ¢ AaTUMKOB, a Takke U3 BHYTPEHHEro XpaHuauiia AaHHbIX 1
reHepupyeT CUrHasbl AN NPUBOLOB U BHYTPEHHErO XpaHWIuLa aHHbIX B COOTBETCTBUM C NPUKNaAHON npo-
rpaMMoii.

PyHKUMN MHTepdelica ANa [aTYNKOB M NPUBOAOB

WHTepdelic ana aTinkos 1 NprBOLOB NpeobpasyerT:

- BXOASLWME CUrHasbl Wvan gaxHble, NocTynatwLie 3 MallinHbl/npoLecca B CUTHa bl YPOBHS, HE06X0-
ANMOTro A9 06paboTku:

- BbIXOAALLME CUTHANbI /WU faHHble, NocTynatoLme oT pyHKL MM 06paboTKN CUTHANO0B B CUTHAbI YPOB-
HA. He06X04MMOro AN PaboTbl NPUBOAOB U/MNK ANCNIEEB.

CurHansl, Bxogsive/sbixogsawme n3 pyHkLMin uHTepdelica, MOryT noctynatb M3 cneumasnbHbiX MOAy-
nei, KoTopble BbIMOMHAIT NpefBapuTenbHy0 06paboTKy CUrHanoB BHELUHWX AATUYMKOB B COOTBETCTBMU C
onpegeneHHbIMN hyHKLMAMN, COAepXaMmMmncsa B camnx Mogynsx. B uncno taknx mogynen BxogaT MOAy b
PID (npeHTndmkaLmoHHOro Homepa npowecca), MoAysib HEYEeTKOro KOHTPO/IA, MOAYNb GbICTPOAENCTBYOLLErO
cyeTuunKa, MoAy b BUKEHUS U ApYTve.

DYHKLUUA Nepefadun aHHbIX

dyHKUMA nepegayn AaHHbIX obecneynBaeT 06MeH AaHHbIMU C APYIUMKU cucTeMaMun (CTOPOHHUMMU
ycTpoiicTBamu), Hanpumep, ¢ apyrumu MNJ1K-cuctemamu. yctpoincteamum ynpasneHmsa pobotamu, KomnbloTepa-
MU N T.A.

DYHKLNSA YeNOBEKO-MALLMHHOIO UHTepdeiica (UMW)

®yHKUMs UMW o6ecneunBaeT B3auMoAelcTBIE MexXy onepaTopoM, hyHKLuel 06paboTku CUTHANOB 1
MalLMHOIA/NMpoL,EeccoMm.

@YHKLMM NPOrpaMmM1MpoBaHUs, OT/IaAKN, TECTUPOBaHUS UA0KYMeHTauumn

[JaHHble yHKLMM 06ecneynBaloT reHepupoBaHue u 3arpysky npuknagHoii NporpaMmbl, MOHUTOPUHT 1
0TNafKy, a TaKKe fOKyMeHTaLuo v apX1BUPOBaHVE NPUKIAAHON MPorpammMbi.

DYHKUNN NCTOYHUKA NUTaHUA

®YHKLUMM MCTOYHUKA NUTaHmA obecneumBaloT npeobpasoBaHne U U30NALMI0O UCTOYHMKA NUTaHUA
MJIK-cuctembl OT CETEBOrO 3/1EKTPONUTAHUSA.

4.2 XapakTepuncTukn OyHKLUM LLeHTpanbHOro npoteccopa
4.2.1 O630p

Bo3moxHocTu MJIK onpefenstoTcs nporpaMMupyemMbiMu OyHKUMSIMU, 0630p KOTOPbLIX NpescTaB/eH B
Tabnuue 1.
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[Ons yno6cTBa BOCMpUSTYS MPorpaMmypyemble (hyHKLMKM pasbuTbl Ha rpynnbl B 3aBUCMMOCTM OT Ha3Ha-

YeHus.

pynna dyHKunii

Nornyeckoe ynpasneHue.
- norvika;

- Taimepsbl;

- CYETYUKM

O6paboTka curHanoB/AaHHbIX:
- mMatemartnyeckne yHKLUK;

- o6paboTKka AaHHbIX.
- 06paboTka aHanoroBbIX AaHHbIX

dyHKLUN MHTepdelica.
BBO//BbIBO/A;

npoyvie cucCTemsbl;

- Umu;

NPUHTEPSI;
maccoBas namsTb

KOHTpOb BbINONIHEHUA

KoHdurypauus cuctemsl

1— O630p NnporpaMMupyembix yHKLWIA

Mpumep

OnemMeHTbl A3blka NPOrpaMMupoBaHus.

AND. OR. NOT. XOR, 6uctabusibHble 31EMEHTHI;
on-delay, off-delay;

oTcyeT BBEPX U/MAN BHU3 (MMNYAbCOB)

Ba3oBblie apmqamemqecxme AEIZCTBMH; CNOXeHune, BblUNnTaHne, yMHOXe-

Hue. geneHune

PacwupeHHble apudmeTyeckne AeiicTBASA, KBaApaTHbI KOPEHb, TPU-

roHoMeTpuyeckne yHKLNN

CpaBHeHNA: 6onblie, MeHbLIE, PaBHO

Bbi6op, hopmaTupoBaHue, nepemelyeHne

MWNA. nuterpauuns, dunbTpauma (He Kak CTaHAAPTHbIE 3N1EMEHTbI)
HeueTkuii KOHTpONb

Moaynn aHanoroeoro, U1 poBoro BBoAa/BbiBOjA
MNpeobpasoBaHne 4BOUYHO-AECATUYHOTO KOAa

MpoTokonbl 06MeHa AaHHbIMU

Avcnneit.komaHabl

Coo6LeHuns, oTHeThbI

XypHanupoBaHue

Mepuoanyeckoe BbINOIHEHNE, BbINO/IHEHNE, YyNIpaBaAeMoe cobbITuAMHU

MpoBepka COCTOSAHUSA (He Kak cTaHAapTHbIe 3/1IeMEHThI)

4.2.2 OnepaynoHHasa cmctema

®YHKUMS ONepaLyroHHOl CUCTeMbl OTBEYAET 3a YNpaB/eHe BHYTPEHHUMU, B3aMO3aBUCUMbIMU YHK-
umsimm MJK-cucTemMbl (KOHTPOb KOHUTYpaLMW, [UATHOCTUKA, YPaB/IEHNE NAMSITbIO, yNpaB/ieHne BbiNosiHe-
HUEeM NpPUKNAAHON NporpaMmsl, 06MEH AaHHLIMY ¢ NepudepuitHLIMU yCTpoicTBaMu 1 oyHKLUM nHTepdelica
ANs AaTYMKOB M NPUBOAOB, UT. A.).

Mocne BbIKTIOUYEHUS 3NEKTPONUTAHNS U UCKaXeHUsi NepeJaBaemMblX curHanos M/1K-cuctema MoxeT
6bITb NepesanylyeHa Tpems pasMyHbLIMU cnoco6amu.

a) XonogHbIA nepesanyck

Mepe3sanyck MNJ/IK-cuctembl 1 ee NpukNafHoOV NporpamMmmsl Nocse Toro, Kak Bce guHaMuyeckne faHHble
(Takve nepemeHHble, kak 06pa3 BBOAA'BbIBOAA, BHYTPEHHNE pEECTPbI, TaliMepbl, CYHETUUKU UT. 4, a TaKkKe npo-
rPaMMHBI KOHTEKCT) NepeycTaHOB/EeHbl B NpeABapuTebHO onpeaesieHHoe COCTosiHNe. X0N04HbI nepesa-
nyck MOXeT OblTb aBTOMaTU4YeCKMM (Hampumep, Mocne oTkasa 3/1eKTPonuTaHus, NoTepu [faHHbIX B
AnHaMnyeckoM cermeHTe(ax) namaTu(ein) n T. 4.) WM pyyYHbiM (Hanpumep, ¢ MOMOLLbH HAXXMMHOM KHOMKA 1

T.4.).
b) Tennblii nepesanyck

Mepesanyck nocne oTkasa 3/1eKTPONUTaHUs C NOMOLL b 3anporpaMMMpoBaHHOro noTpebuTenemM Ha6o-
pa 0CcTaTOYHbIX flaHHbIX U NpefBapuTebHO ONpeeIeHHOro CUCTEMHOTO KOHTEKCTa NPUKNagHON Nporpammbl.
Tennblli nepesanyck onpegensieTcs Hamumem dpnaxka COCTOAHWUA WK APYTMU COOTBETCTBYHOLWMUMHK cpe-
LACTBaMU. JOCTYNHbIMU A5 NPUKNALHON NporpaMMbl, KOTOPbIE YKa3biBalOT, UTO B PEXMME BbIMOSHEHUSA Gbl/
o6HapyxeH cboii anekTponutanus MJK-cmctemsi.

c) Fopsiunii nepesanyck

lMepesanyck nocne oTkasa 3N1eKTponuTaHus, KOTOprI‘/JI nMmesn MecTo B npegenax 3aBUCALLETO OT npouecca
MakCcMMasibHO A0NYyCTUMOro BpeMeHU ANa BoccTaHoBAeHNA MNJIK-cuctemsl. ecnmn 6bl He 6b110 cbos aiekTponun-
TaHuA.
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Bce gaHHble BBOAa/BbLIBOAA UAPYTVE AUHAMUYECKME faHHbIe, a TAKXKE KOHTEKCT MPUKIagHOo MporpamMbl
BOCCTaHaB/IMBAKTCA UM OCTAKTCA HEV3MEHHbBIMU.

OYHKUMS ropsyero nepesanycka Tpe6yeT Ha/IMuMsi YacoB peasibHOro BpeMeHW Unu Talimepa ¢ oTAe/b-
HbIM 3/1eKTPONUTaHNEM A/15 ONpeesieHns BPEMEHU. NPOLUELLErO NOC/e 06HAPYXEHNS C60S 3/IEKTPONUTAHUS
1 [LOCTYMHbIX NOTPEGUTENO CPEACTB NPOrpaMMUPOBaHUS MaKCMMa/IbHO OMYCTMMOrO BpeMeHu A/1sl CooTBe-
TCTBYIOLLErO NpoLiecca.

4.2.3 MNamMaTb 415 XpaHeHUS AaHHbIX NPUKIagHo NporpaMmbl
XpaHeHuve NpuKnagHoli nporpamMmmbl

XpaHeHue NpuknafHoii nporpaMmmMbl NpeaycMaTprBaeT BblAeieHne aueek naMsaTy 415 XpaHeHus cepum
VHCTPYKLUIA, NeproMyYeckoe Un ynpaBsieMoe co6bITUSIMA BbIMO/THEHWE KOTOPbIX OnpeaensieT noc/iefoBa-
TENbHOCTb PaboThbl MaLLMHBI UM NPOABUXKEHWS NpoLecca. XpaHeHUe NpUKNagHoi NporpamMmMbl Takke MOXET
npeAycMaTpuBaTh BblAeNeHNe sueek NamaTu i1 XpaHeHUs NepBoHaYasIbHbIX 3HAYEeHWIi JaHHbIX NPUKIagHo
nporpammbi.

XpaHeHne AaHHbIX NPUKIa4HON NporpaMmbl

XpaHeHue gaHHbIX NPUKNagHOV NporpaMMbl NpegycMaTpuBaeT Bblfe/leHne aueek naMAaTh ANa XpaHe-
HUS o6pasa BBOAA/BbIBOAA M flaHHbIX (Hanpumep, Habopbl 3HAYEHW ANs TaliMepoB, CYETYMKOB, COCTOSIHUSA
cUrHanusauuu, napameTpoB M HA6OPOB KOMaHA 4719 MallViHbI UK npoLecca), He06X0AUMbIXANSA BbINOTHEHNS
npUKNagHoN nporpammel.

Twun, eMKOCTb 1 UCMOJIb30BaHNe NamaTn

Mcrnonb3yoTes passiyHbie TUMbl NamMATU: NaMsaTb YTeHus-3anucu (RAM), namsATb TONBLKO 418 YTEHUA
(ROM), nporpammupyemas noctosiHHas namAte (PROM), nepenporpammupyemasi NocTosiHHas namsTb
(EPROM/UV-PROM. EEPROM). CoxpaHeHue faHHbIX B MaMsaTu npu cboe anekTponutaHus gocturaercs
BbIOOPOM Hajsiexallero tmna namsatu, ecsivm npuMmeHumo (Hanpumep, EPROM, EEPROM), nnu 6narogaps
MCMNoNb30BaHNI0 aBapuiitHOro cpeAcTBa NamsaTy 415 3HePro3aBUCMMbIX TUMOB NamMATK (Hanpumep, 6atapes).

EMKOCTb NamMATn onpefenseTcs YNC/IOM AYeek namsaTn B kunobalitax, KOTOpoe 3ape3epBupoBaHo A/s
XpaHeHUs NpuKIagHon NporpaMMbl ¥ AaHHbIX MPUKNAAHON NporpaMMel. MapameTpbl eMKOCTU NamAaTw:

- eMKOCTb B MUHVMMasIbHO NPUrOAHON KOHUTypaLuuu;

- pasmep(bl) 419 UHKPEMEHTOB pacLUNPEHUS:

- eMKOCTb(M) Np1 MakcMMasibHOM KOHMrypauum(ax).

No6as nporpammupyemas yHKUUS, NpUMeHsemMas NpuknagHoin NnporpamMmmon, 3aHnMMaeT aueinkn nams-
TW. Yncno HeobxoauMbIX sueek, Kak NnpaBuso, 3aBNCUT OT NporpaMmMupyembix pyHkuumii n tuna MK

O6beM namaTh, HEOO6XOANMbIN 418 XpaHeHWe AaHHbIX MPUKNaAHOV NporpaMMbl, 3aBUCUT OT ob6bema u
hopmata coxpaHseMbIX AaHHbIX.

4.2.4 BbINONHEHME NPUKIagHON NporpaMmmel

MpuknagHas nporpamMmMa MOXeT COCTOATh U3 psia 3afad. Kaxaas 3afava peluaeTcs nocnefoBaTesbHO.
Kaxgas nporpammupyemas qoyHKLMS BbINOIHAETCS NooYepeaHo, noka 3afaqa He 6y4eT pelleHa noJsiHOCThHO.
YnpaBneHue UHULMMPOBaHUEM 3a4auu, Nepuoguyecku uam npu o6HapyxeHun cobbiTus (ycroBue npepbiBa-
HUS). OCYLLECTB/ISIET ONepalmoHHas cuctema.

4.3 XapakTepucTuku pyHKLUN MHTepdeiica A4ns 4aT4YMKOB M NPUBOAOB
a) Tunbl BXOASLWMX/BbIXOAAWMX CUTHAIOB

MHopMaLms 0COCTOSIHAM M jaHHble, MOCTynaloLMeoT MalluHbI/IpoLiecca. NnepeatoTcs B CUCTEMY BBO-
fa/sbiBoga MK BBUAE 6UHAPHBIX, LMDPOBLIX, MHKPEMEHTHbLIX U/TM aHAI0TOBbIX CUTHA/IOB. PelleHns npesy b-
TaTtbl, onpefensemble (yHKUMell 06paboTKM, nepeaalnTcs B MalluvHy/mpouecc nyTeM WCMo/b30BaHWs
COOTBETCTBYIOLUX BUHAPHbIX, LU POBbLIX, MHKPEMEHTHbIX UM aHaI0roBbIX CUrHanoB. Bonblioe pa3Hoo6pa-
31B NPUMEHSIEMbIX 4ATUYMKOB U NPUBOAOB TPEGYET MX aanTaunm KLLMPOKOMY Anana3oHy BXOAHbIX U BbIXOAHbLIX
CUTHasoB.

b) XapakTepuCTUKK CUCTEMbl BBOAA/BbIBOAA

B cuctemax BBoAa/BbIBOAA NPUMEHATCSA pa3nyHble cnocobbl 06paboTkun, NpecbpasoBaHnsa N noKanm-
3auumn curHanos. PaboTta v npoussoguTesibHOCTb [M/IK-cucTeMbl 3aBUCAT OT CTaTuyeckoin/AnHamuyecko
oueHKu curHana (obHapyxeHus cobbITus), Npoueayp XpaHeHUs/He XpaHeHUs, Hanyns ONTOU3ONALUUN U T. 4.

CucTtembl BBOAA/BbIBOAA B LIe/IOM AeMOHCTPUPYIOT MOAYNbHYI0 hyHKUMIO, KOTOpas npesycMmaTpuBaeT
KoHpurypmposaHue MNJIK-cuctembl B COOTBETCTBMM C NOTPEOHOCTAMM MalLMHbI/NpoLecca. a Takke nocnegyo-
Lee paclumpeHue (BN0Tb A0 MakCMMasibHOI KOHurypaumm).
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CwncTembl BBOAA/BbIBOAA MOTYT 6bITb CMOHTMPOBaHbI NM60 B6/1M3M Mogyneii 06paboTkv CUrHanoB, 1mbo
B6/1M31 4aTYMKOB 1 NPUBOAOB MalUUHbI/MpoLecca OTAebHO OT MoAYy et 06paboTKy CUTHAMOB.

4.4 XapakTepucTukn yHKUUM nepegadn gaHHbIX

®PyHKUMA Nepefaun AaHHbIX peannsyeTcs B BUAE acnekToB KoMMyHukauumn MK, 310 obecneunsaeT
paboTy nporpamMmbl U 06MeH gaHHbIMK MJIK ¢ BHewWHuMK ycTpoiicTBamu, apyrumu MK nam yctpolicteamu
aBTOMAaTNU3NPOBAHHON CUCTEMBI.

YkasaHHas hyHKUuMs o6ecneymBaeT NpoBepKy NOSIHOMOUNIA YCTPOICTB, COOP AaHHbIX, aBapuiiHoe ono-
BellieHne. BbIMOSIHEHNE NPOrpamMmsbl, KOHTPO/1b BBOAA/BbIBOAA, NepeMeLLeHre NporpaMmel, ynpasneHue nog-
KnoveHnammn 6110ka 06paboTku curHanos MK k/OT BHELHUX YCTPOACTB.

dyHKUMA Nepegayn AaHHbIX, Kak NPaBuo, BbIMOMHAETCA NyTeM nocnefoBaTeflbHON nepegayun AaHHbIX
M0 JIOKasIbHbIM CETAM W/IN KaHas1aM CBA3W «TOYKa-TOYKa».

4.5 XapaKTepucTuKu yHKLMN YeT0BeKO-MallNHHOIo nHTepdeica (UMW)

PyHKUMA UMW nmeeT uenu:

- npefocTaB/ieHne onepaTopy UHdopmauun, Heo6XxoLUMOW AN MOHUTOPMHIA PaboTbl MalUUHbI/NPO-
uecca;

- npepocTasieHne onepaTopy BO3MOXHOCTY B3anmogeiicTeuns ¢ MNJIK-cuctemoii n ee npmuknagHoii npo-
rpammoli C LLenbio NPUHATUS peLLeHnit  BHECEHNSI KOPPEKTUPOBOK, BbIXOAALLMX 3a Npeaesbl NpaB 0TAEe/IbHOro
notpebutens.

4.6 XapaKTepuUcTUKN yHKUW NpOorpaMMUpoBaHuns, 0TNaAKW, MOHUTOPUHTA, TECTUPOBaHNUS
N [,OKYMEHTUPOBaHUS

4.6.1 0O630p

JaHHble yHKUMY peannsyoTcs Kak cocTaBHas Unv HesaBucumas yacTb MK v o6ecneunBaloT reHepa-
LMio KoZla U XpaHeHue NpukIaHoii nporpaMmsl 1 4aHHbIX NPUKNAAHOM NporpamMMbl B namatu(sax) MNJIK. a Takke
U3B/IeYEHNE YKa3aHHbIX NPOrpamMm U AaHHbIX U3 NamMsTu(ei).

4.6.2 A3bIK
[na nporpammMmupoBaHus npunoxexHms B M3K 61131 -3 onpegeneH Habop A3bIKOB.
a) TekcToBble A3bIKK:

1) A3blk Habopa komaHg, (HK) — TeKCTOBbI A3blK NPOrpaMMUPOBaHNSA, UCMONb3YIOLWUA KOMaHAbI
ANS npefcTaBneHns NpuknagHoi nporpammsl gnsa MK-cuctemsl;

2) A3bIK CTPYKTYpupoBaHHOro Tekcta (CT) — TEeKCTOBbIN A3blK NPOrpaMMMpPOBaHUS, UCMOMb3YH0-
LMiA NpYcBavBaHNe 3Ha4eHuid, ynpasaeHne nognporpaMmmamu 1 nTepaTMBHble NpeaoxeHns ana npeg-
CTaBMeHUst NpUKNagHo nporpamMmbl ansa rN/K-cuctemsi:
b) Mpadunyeckme A3bIKN:

1) rpachmyeckunii A3blk nporpammupoBanus (FAM) — rpaduuecknii A3blk NPorpaMMUpoBaHUS,
ncnonb3yowmnii yHkumMoHanbHble cxembl (PC) Ana npeacTaBfieHVs MpUKNagHoOK nporpaMMbl ANns
MJIK-cuctemsl;

2) sa3blk peneliHbixcxem (PC) — rpadhmuecknii A3blk NporpamMmmypoBaHuns, UCNONb3yoLWwnii penei-
Hble cxeMbl (PC) ana npegcTasieHns NpyknagHoin nporpammel ans MK-cuctemst;

3) mocnepgoBartenbHOCTHaA yHKUMOHanbHasA cxema (MPC)— rpacmyeckme ” TEKCTOBble
0603HavYeHnA 4719 UCNOJIb30BaHNS LLAroB N NEPEX00B C Liesbio NpeAcTaBNeHns CTPYKTYpbl OpraHu3saL -
OHHOW efuHWLbI NporpaMMbl (TpOrpaMmMHOro unu gyHkKunoHanbHoro 6s10ka) ans MNJK-cuctemsl. Ycno-
BMS nepexoja W nollaroBble AeilcTBUS MOryT OblTb NpeAcTaBfieHbl B NOACOBOKYMHOCTM
BblLLEMNEePeYNC/IEHHbIX A3bIKOB.

4.6.3 HanuncaHwe nNpukiagHoli nporpamMmmbl
FeHeprpoBaHuMe NPUKIaAHOM NporpaMmb|

MpuknagHaa nporpaMMa MOXeT GbiTb BBeAEeHa C NMOMOLLbI andaBUTHO-LUKPOBOI UM CUMBO/LHON
KnaBmaTypsbl. pu NCNOb30BaHNUM JUCIIest, YNPAB/SEMOro C MOMOLLbI MeHH0, U rpadpuyeckoii nporpammbl
npuknagHas nporpamMmMa MoXeT GbiTb BBEEHA C MOMOLLbI K/1aBULL Kypcopa, AKOUCTMKA, MbILWW U T. 4. JTlo6oii
BBO/, NMPOrpamMbl UK A@HHbIX, KaK NPaBK/o, NPoBepsieTCcs Ha KOPPEKTHOCTb 1 BHYTPEHHIO HENPOTUBOpEUU-
BOCTb [/151 TOT0, YTO6bI MMHAMU3UPOBATb BBO HEKOPPEKTHBIX MPOrpamMM 1 AaHHbIX.

OToGpaxeHve NPUKNaAHOM NporpaMmbl

BoBpemsa reHepupoBaHusa anKna,u,Hoﬁ nporpamMmmbl BCE KOMaHAbl HeMeTeHHO OTO6pa)Ka}0TCFI, onepa-
TOp 3a onepaTopoMm, CEerMeHT 3a CerMEHTOM (B C/ly4ae UCNob30BaHUsA MOHUTOPa UAn Apyroro 601bLIOro Anc-

9
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I'U'Ieﬂ). Kpome TOro, nporpamma, Kak npasu/io, MOXeT 6bITb pacneyataHa uenukom. Ecnu goctynHo
asibTepHaTuBHOE npeacTtaB/sieHNe 3/1EMEHTOB A3blKa NporpaMmmMmupoBaHus, crnoco6 mnx OT06pa)KeHI/I$|, KakK npa-
BUNO. onpegendaeTca ﬂOTpeﬁMTeﬂeM.

4.6.4 3anyck aBTOMaTU3UPOBaHHOW CUCTEMbI
a) 3arpyska NpuknagHoi nporpammbl

CreHepupoBaHHas nporpamMmma Haxoautcs B namatu MK unm snamaTtn CMNunO. B nocnegHem cnyyae Tpe-
6yeTcsi nepeHoC NporpamMmmbl Yepes 3arpy3ky uam BBoga AUCKeTkn namaTu B MNJ1K nepeg 3anyckom.

c) [ocTyn K namsitu

Bo Bpems 3anycka wnu yctpaHeHus HencnpasHocTel nporpamMmMbl CMO 1 610Ky 06paboTkm npejocTas-
NseTcsA AOCTYN K NPUKNaAHOR nporpamMmme v AaHHbIM NPUKNaAHOM NporpaMmbl C Liesiblo MOHUTOPUHTA, U3MeHe-
HUIA 1 KOPPEKTUPOBKM Nporpammsl. [laHHble onepauun MOryT BbIMONHATLCA B ONepaTvBHOM pexume (T. €. BO
Bpems KOHTPOAS MalwuHbl/npouecca MNJ/K-cuctemoit)

d) AganTupoBaHune cUCTeMbI C NPOrpaMMmNPYEMbIM KOHTPOIIEPOM

TununyHble PyHKLMM aganTnpoBanus MNJ/1IK-cuctemMbl kK MallnHe/npoueccy. nognexatme KOHTPo:

1) dyHKUMM TECTUPOBAHUSA, KOTOPbIE MPOBEPSAIOT AATHMKM 1 NPUBOABI, NOAKIOYEHHbIE K N/IK-cucteme
(Hanpumep, NpUHyAUTENbHANA Nogaya BbIXoAALMX curHanos MK-cucremsl);

2) hyHKLMM TECTMPOBAHWSA, NPOBEPSAIOLLME NOC/Eef0BaTE/IbHOCTb BbIMO/THEHWA NporpaMMbl (Hanpumep,
yCTaHOBKa N1aXKOB U MPUHYyAUTENIbHAA nofada BXOAALWMX CUTHAIOB);

3) HacTpoiika unn nepeHacTpoiika nepeMeHHbIX (Hanpymep, TaliMepoB, CHETUMKOB U T. 4.).

0) VHAMKaums COCTOAHUA aBTOMaTU3NPOBaHHON CUCTEMbI

B0o3MOXHOCTb NpefocTaBfeHns MHOPMaLMKM 0 COCTOAHMI MaLLUHbI/NpoLecca 1 BHYTPEHHEro CocTos-
HuA MJIK-cucTembl 1 ee NpukIagHoi NnporpaMmMbl 061eryaeT 3anyck u otnagky npunoxexus M/K. Tpaguumnox-
HbIMW CpeACcTBaMU ABMSAIOTCA:

1) nHAVKauma coCTOSHUSA BBOAOB/BbIBOAOB;

2) vuaukaumsa/3anucb N3MEHEHW COCTOAHNSA BHELIHVX CUTHANO0B Y BHYTPEHHUX AaHHbIX;

3) MOHWUTOPUHI BPEMEHU CKaHNPOBAaHWA/BbINOTHEHUS;

4) Bu3yanm3auus BbINOJIHEHWA NporpamMmmbl 1 06paboTKN faHHbIX B peaslbHOM BPEMEHMU:

5) mHAMKaTOPbl COCTOAHWA 3aLUMTbl NPeAoXpaHnuTe e 1 3awnTbl OT KOPOTKNX 3aMblKaHWUIA,

f) TecTupoBaHwe NpukNagHoi nporpaMmmbi

®YHKLUM TECTMPOBAHMSA NOMOralT NoTpebuTento BO BpeMs 3anuncu, oT1agkn v NPOBEPKN NpUKNagHo
nporpaMmsbl. TpaauLMOHHbIE (PYHKLUN TECTUPOBAHUSA:

1) npoBepka COCTOSIHWSA BBOAOB/BbIBOAOB, BHYTPEHHUX (DYHKLUMIA (TAiMEpPbI, CYETUMKN);

2) nposepka nocnefoBaTesIbHOCTW BbINOIHEHUS NPOrpaMMbl, Hanpumep, noliaroeble onepauuu, n3mMe-
HeHne BpeMeHu LUK/I0B NporpaMmmbl, KOMaHAa 0OCTaHoBa;

3) mopaenupoBaHue yHKUMIA nHTepdeiica, HanpymMep, NPUHYAUTENbHAA Nojadva BXOAALMX/BbIXOAS-
LLMX CUTHaN0B 06MeHa flaHHbIMY Mexy 3afjaqyamun u MofynsMu, BCTPOeHHbIMK B MJ1K-cuctemy.

) VI3MeHeHWe NpuKIagHoW nporpaMmel

PYHKUUU N3MEHEHNSA npegHasHa4dyeHbl AnAa USMeHeHus, HaCTpOVIKVI N KOPPEKTUPOBKN NpukKiagHbIX Mpo-
rpaMmm. TpaguLunNOHHbLIMN beHKLlI/IHMI/I ABNAKTCA beHKLl'I/II/I Nnouncka, 3aaMeHbl, BCTaBKU, yaaneHus I/I,El|06aB,I'IeHMF|,
KOTOpble NPUMEHAKTCA K CUMBOJ1IaM, KOMaHAaMm, nporpaMMHbIM MO4YNAM UT. AO.

4.6.5 [oKkymMmeHTMpoOBaHue

B npefocTaBnsemblii nakeT fOKyMeHTaLMn Heo6xoAMMO BKIOUYaTb NoHOe onucaHne MK-cuctemsl 1
npunoxexus. MakeT LOKyMEHTaL N MOXET COCTOATb U3:

a) onucaHua KoHdUrypaLum annapaTHbIX CpeAcTB ¢ 0603HAYEHUAMN, NPUMEHEHHLIMU B NMPOEKTE;
b) [OKyMeEHTauuu NpuknagHoi nporpaMmbl, COCTOALLENR U3

1) NNCTWHT NPOrpaMMbl C BO3MOXHbBIMIU MHEMOCXeMaMu A1 CUrHaNIoB 1 obpabaTbiBaeMblX AaH-
HbIX;

2) Tabnvubl NMepeKkpecTHbIX CCbISIOK 4718 BCeX 06paboTaHHbIX AaHHbIX (BBOAbLI/BbIBOAbLI. Takue
BHYTPEHHUE (PYHKLMN KaK COXpaHEeHHble BHYTPEHHME faHHble, TalMepbl, CHETUYMKM U T. A4.);

3) KOMMeHTapueB;

4) onucaHunsi U3MEHEHWIA;

5) pykoBoAcCTBa No Texo6cnyXnBaHuio.
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4.6.6 ApxXuBMPOBaHWe NPUKNALHON NporpamMmmbl

[ns obecneyeHuns GbICTPOro UCNPaBIEHNUA U MUHUMU3ALMKN NMPOCTOS NOTPEOUTENS MOXET COXPaHUTb
nNpvKNagHyo nporpaMMy Ha TakoM He U3MEHSIoLWEMCs HocuTene, kak dpnaw-namsats, PC-kapta. EEPROM,
EPROM, guck n T. 4. Takas 3anucb AO/MKHA 06HOBNATLCA NOCME KaXA0ro M3MEHEeHWsA NporpamMmsl 4 Toro,
4yTO6bI Nporpamma, ncnosHaemasn B MJIK-cucteme. 1 3aapxmerpoBaHHas nporpamma 6biam MAEHTUYHBIMK.

4.7 XapaKTepucTuKun PyHKUUA NCTOYHMKA NUTaHns

VICTOYHMK NUTaHUS reHepPUpPYIOT HanpshxeHne, Heobxogumoe Ans pabotbl MJIK-cucTemsl, a Takxe, Kak
npaBuso, NOAAaeT KOHTPO/IbHbIE CUTHASILI A5 HaA1exall el cuHxpoHusaumm BK/1/BbIK/T o6opynoBaHus. MoryT
MCMOMNb30BATLCA Pa3/IMYHble UCTOYHVKM 3/1IEKTPONUTAHNA B 3aBMCUMOCTU OT CETEBOr0 HaNps»XeHus, NoTpeo-
NeHNs 3NeKTPO3HePruun, napasnnenbHbIX COeANHEHNA, TpeboBaHuii k 6ecnepe6oiiHoii paboTe NT. 4.

5 3kcnnyartaunoHHad roToOBHOCTb M HA4EXHOCTb

Nobaa aBToMaTM3MpoBaHHaa cuctema TpebyeT obecneyeHns onpegeneHHoro ypoBHs roTOBHOCTU 1
HafleXHOCTW ee cucTeMmbl ynpasneHus. Ha notpebutens Bo3naraetcs OTBETCTBEHHOCTb 3a obecnevyeHve
COBOKYMHOTO COOTBETCTBUSA apXMTEKTYPbl BCE/i aBTOMAaTU3NPOBaHHOW cucTeMsbl, xapaktepucTuk MK-cucte-
Mbl 1 ee MpUKNafHOW nporpaMMbl 3afaHHbIM TpeboBaHMAM MPUNOXEHUSA (OCHOBHbIX 3KCMyaTalMOHHbIX
XapaKkTepucTuk).

a) ApXMTeKTypa aBTOMaTU3MPOBaHHOW CUCTEMbI

TexHuyeckne cpefcTBa, o6ecneumBaloLive pe3epBmpoBaHne, 0Tka3oyCcToNUNBOCTL, aBTOMATUYECKYHO
npoBepKy OG0k, a Takke YHKLUM AMArHOCTUKMA MalluHbI/NpoLecca. MoryT cnoco6CTBOBaTL NOBbLILIEHWIO
YPOBHS paboTOCNOCOGHOCTY aBTOMATU3POBAHHOW CUCTEMBI.

b) ApPXUTEKTYypa CUCTEMbI C MPOrpamMMMpPyeMbIM KOHTPOJ1/IePOM

MopaynbHasi KOHCTPYKLWS B COYETAHWU C HafeXxaluM BHYTPEHHUM CaMOTECTUPOBAHNEM, MO3BOJISIO-
LM OCYLLLECTB/ATh 6bICTPYIO MAEHTU(UKALNIO HEUCNPABHOCTE, MOTryT NMOBLICUTL YPOBEHb CONPOBOXAEHUS
MJIK-cucTembl U. Takum 06pasoM, ypoBeHb paboToCnoCcO6HOCTY aBTOMATU3MPOBAHHO CUCTEMBI. Takke MOoX-
HO paccMaTpuBarTh creunanbHbie Cnocobbl UCMO/Mb30BaHNS TEXHUYECKUX CPEeACTB, 06ecneunsalomx pesep-
BUpOBaHMe 1 0TKa30yCTONUYNBOCTb.

c) MpoekTupoBaHue, TeCTUPOBaHWe 1 CONPOBOXAEHWE NPUKIaAHOM NporpaMMbl

MpuknagHas nporpaMMa SIBASIETCA K/HOYEBbIM KOMMOHEHTOM BCEW aBTOMAaTW3UMPOBAHHON CUCTEMbI.
BonblmHcTBo MN/IK 06€ecneunBaloT BblUCINTENbHbIE PECYPCHI AOCTATOUHbIE 418 peanu3auuv yHKUNiA guar-
HOCTVKW B LONOJSTHEHNE K MUHUMAsIbHOW PYHKLMKU ynpaBneHus. CnefyeT yuntbiBaTb TOYHOCTb MOAENNpPOBaA-
HMA paboTbl MaluHbI/MpoLuecca v nocieayoLled nageHTUNKaLum HemcnpaBHbIX COCTOSHUIA.

Hagnexauiee TecTupoBaHMe NpUKIagHOM NporpaMmbl sSiBAsSieTCs o6si3aTeNibHbIM. Jllo60e n3MeHeHne
npvknagHoi nporpaMmMbl npegnoniaraeT COOTBETCTBYOLLEE U3MEHEHME B MPOEKTUPOBaHUN 1N TECTUPOBaHUMN
ANS NnpefoTBpaLLEeHNs CHUKEHWSA YPOBHS 9KCM/TyaTaLlMoHHON FOTOBHOCTY U HafeXHoCTH. [lokymeHTauus npo-
rpamMMbl AO/MKHA COOTBETCTBYIOLMM 06pa3oM CONpPOBOXAATLCA U aHHOTUPOBATbLCS.

d) Ycnosusa ycTaHOBKW 1 3KCn/lyaTaumm

M/K-cucTeMbl. Kak MpaBuio, UMEKT HaAEeXHYI0 KOHCTPYKLMIO U NpefHa3HayeHbl 418 HOpMasbHOl 3Kc-
nnyaTauun. C y)xecToYeHMeM YC/IOBUIA aKCnyaTaumm CHUXKaeTCs UX YPOBEHb HafeXHocTu. B atom cnyyae
ycnoBrem 06ecneyvyeHns HafeXHOCTU ABNSETCS yydlleHne AOoNYyCTUMbIX YC/OBWI 3KcnyaTauum oTHOCU-
TesIbHO YC/I0BUIA HOPMasibHOW aKcnlyaTauum, yctaHoBNeHHbIXx MK 61131-2. HekoTopble BapraHThbl TpUMeHe-
HMA MoryT noTpeboBaTh CneymanbHON YNakoBK1, OXNax4eHWs, 3alnTbl OT 3/1IEKTPUYECKMX LIYMOB 1 T. A. ANA
obecneyeHns HaAEeXHO akcnayarTaumm.
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MpunoxeHune JA
(cnpaBouHoe)

CBefleHNs1 0 COOTBETCTBMU CChIJIOYHbIX MEXAYHapOAHbIX CTaHA4apTOB
MEeXrocyAapCTBEHHbIM CTaHAapTam

Ta6nunye [OAL

O603Ha4YeHne CCbISIOYHOTO MexXay- O603HayeHne 1 HaMMeHoOBaH1e COOTBETCTBYIOLLEro
CreneHb COOTBETCTBUA
HapoaHOro cTaHaapTa MEeXrocyfapCTBEHHOIO cTaHAapTa

FOCT IEC 61131-2—2012 «KoHTponnepbl nporpam-
Mupyemble. YacTb 2. Tpe6oBaHMA kK 060PYA0BAHUIO W UC-

nbiTaHUA»

IEC 61131-2 IDT

IEC 61131-3:2003
* COOTBETCTBYIOW NI HALNOHA bHBIA CcTaHAapT oTcyTCTBYeT. [0 ero yTBepxXaeHNs peKOMEHAYEeTCA UCMNONb30BaTh

nepesopn Ha pyCCKMVI A3bIK AAaHHOTO MeXAyHapoAHOro ctaHpaapTa.

MpunmeuvaHune —B HaCTOﬂLLleVI Tabnuue Mcnonb30BaHO crnepgylwliee o603HayeHne cTeneHn cooTBETCTBUSA

cTaHgapra:
- IOT — nAeHTUYHbIA cTaHaapT.

Bunénuorpadus

IEC 60050-351:1998 International Electrotechnical Vocabulary (IEV) — Part 351: Automatic control

YK 681.58:681.3:006.354 OKC 35.240.50.
25.040.40

K/ntoueBble CnoBa: KOHTPO/Iepbl NporpamMMupyembie, YHKLUK UHTepdieiica, (yHKLMM Nepeaaun AaHHbIX, ye-
JTIOBEKO-MaLUVHHbIN MHTepdelic, (iyHKL MM NporpaMMUpOBaHNsi, OT/Iafk1, MOHUTOPUHIA, TECTUPOBaHUs

Pepaktop /7.1. Kyapsasuesa
TexHuveckuit pepgaktop B.lO. doTuneaa
Koppektop U .C. Kabawoaa

KomnbloTepHas ocpcTka A H. 3onoTapoaoi
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