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[IporpammupyeMbIii JTOTHYECKHH KOHTPOJUIEP BKJIIOYACT IOAKIIOUEHHBIH K oOmel IWHe ITaHHBIX
TIPOIIECCOPHBIN MOJYIb, IIOJKITIOYEHHBIA B pexkxnMe Master, ¢ BOSMOXXHOCTBIO TTIOJKITIOUEHHS K HEMY U K
0011IeH IMHE TaHHBIX M0 MEHbIIIEH Mepe OTHOTO0 MOYJIsl PACLUIMPEHUs], TIPH 3TOM MTPOLIECCOPHBIA MOAYJIb
BBITIOJTHEH B BHJE 0a30BOTO MPOIIECCOPHOTO MOZIYJS, K KOTOPOMY IMOAKIIOYEH IO BHYTPEHHEH MIMHE
JTAHHBIX ITPOIIECCOPHBIN CyOMO/TYITb, BEIYHCIUTEIBHBIE PECYPCHI KOTOPOTO MPEBBIIIAIOT BHIYUCIUTEIBHBIE
pecypcsl 6a30BOTO IIPOLIECCOPHOTO MOAYIIS, IPUYEM IIPOLIECCOPHBII CyOMOMYIIb IOAKIIIOYACTCS B PEKIME
Master, a Hecymuii IpoIECCOPHBIA MOIYNs mepeBoAuTcs B pexkuM Slave. IlporeccopHsiii cyOMomynb
pa3MeleH HEMOCPEACTBEHHO Ha MPOIECCOPHOM MOJYIIE C TIOIKITIOYEHHEM K BHYTPEHHEH IIMHE JaHHbBIX
IPOLIECCOPHOTO MOIYS 4Yepe3 pa3beM WM Ha yNAJeHHOM OT NPOLIECCOPHOro CyOMOmyns HOCHUTeENe
C TIOAK/ITIOYEHHEM K BHYTPCHHEH IIMHE JaHHBIX NMPOIECCOPHOTO MOXYNS depe3 Huieid mim Kabemb.
W3zobpeTenue Mo3BONSET YBEINYUTh BEIUUCINTEIbHBIE PECYPCHl IPOrpaMMHUPYEMOro KOHTpoiepa 6e3

3aMEHBI IMTPOUECCOPHOIO MOAYJIA U COOTBETCTBYIOUICTO NMEPCIIOAKITIOUCHUSA IMTOABEACHHBIX ITPOBOJOB.
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KoHTponnep ¢ npoueccopHbiM cybmoaynem

Obnacmb mexHUKuU

N3obpeTeHne OTHOCUTCA K NPOrpaMMUPYyEMbIM JIOTMMECKUM KOHTpONsiepam, aanee no
Tekcty MJIK, SBNAIOWMXCA CMCTEMOW aBTOMaTM3WPOBaHHOIO YynpaBneHwWs, AEWCTBYIOWEN B
COOTBETCTBUM C 3afaHHbiMu anroputmamu. MNJIK npumeHseTcs ans ynpaBneHusa pasnuyuHbiMn
CUCTEMaMM MHXXEHepHOro o6opyaoBaHMA — CUCTEMDI Xn3HeobecneyeHnsa 3aaHnil 1 COOPYXEHWIA
(anekTpocHabxeHune, BogocHabxeHne, OTONNEeHUe, OCBELLEHWUe, KaHanusauusa, BEeHTUNALMA W
T.n.), cuctembl 6e30nacHOCTU (CUCTEMBI YNpaBfieHUs AOCTYNOM, CUCTEMBbI NOXAPOTYLLEHUA W
np.), CUCTEMBI TpaHcrnopTa (3ckanatopbl, NMdThl, TPYy6ONpoBOAHbLIE CUCTEMBI U T.N.), CUCTEMbI
CEepPBUCHbIX YCTPOMCTB, a TaKke Ppasnn4HbiM  NPOMbIWIEHHBIM  obopyaoBaHuEM

(mexaHoobpabarTbiBalowiee, TepMuYecKoe, XonoaunbHoOe, XMMU4YecKkoe W T.1.).

YposeHb mexHuKu

Mporpammupyembiii  KOHTponnep npeacraenser coboir npubop, cocroAwMn U3
3NEKTPOHHbIX KOMMOHEHTOB, AaKTUBHbLIX W MACCUMBHbIX, YCTPOWCTB KOMMYyTauuum wu Aap.,
pasMeLleHHbIX Ha nevaTHbIX nnartax, kotopble obecneumBaloT o6paboTky nocTynaoLwmx
ANEeKTPUYECKUX CUrHANOB W BbIPabOTKy BbIXOAHLIX 3NEKTPUYECKMX curHanos. MNevyaTHble nnarbl
KOHTpoOnnepa C yCTaHOBNEHHbIMA HAa HUX KOMMNOHEHTaMM pa3MEeLLaloTCA B KOpnyce, KOTOPbIN
MEXaHUYECKK yaep)XuBaeT nnaTbl C 3NEKTPOHHbIMW KOMMOHEHTAMW B 33[aHHOM MNONOXEHUM
OTHOCUTENDbHO APYr ApYyra v 3awuliaeT ux OT BHELLHMUX BO3AEUCTBUIA.

U3sBecTHbl MoOHOGNOYHbIe UK, T.e. BbiNONHEHHble B Buae MOHOGMOKa, T.e. OAHOro
Kopnyca, B pamKax KOTOpPOro UCNONHAETCA BeCb AuanasoH ¢pyHkumin MNJIK, HeobGxoammbiin ans
opraHusauuu ynpaBneHUsi aBTOMaTU3MpPyeMbiM OOBLEKTOM, B T.M. ANA B3aUMOAEWCTBUS C
onepaTropoM u/unu CUCTEMOWN ynpaBneHUs BEPXHEro ypoBHs. B unucne atux dpyHkumiA senseTcs
obsasaTenbHon 06paboTka AaHHLIX B COOTBETCTBUM 3afaHHbIM anrOpUTMOM, W3MEpPEHue
BXOAHbIX CWUrHanoB (aHanoroBblX WwnNu AUCKPETHbIX), Mojavya YnNpaBnsOWMX KOMaHA Ha
UCMOMHUTENbHbIE YCTPOMUCTBA W/WNW Nojada NUTAKOWEro HanpsXXEHWs Ha MCNONHUTENbHbIE
YCTPOMUCTBA, W ONUMOHANbHO MOFYT NPUCYTCTBOBATbL AOMNONHUTENbHbIE (PYHKLMM - PYMHOW BBOA
NOPOTroBbIX 3HAYEHWUIA KOHTPONMPYEMbIX NapaMeTPOB, B3aMMOAENCTBME C CUCTEMOI YnpaBNeHNs
BEpPXHEro YpPOBHS, BbiNONHEHME yHKUMW Beb-cepBepa, MHAMKAUMA 3afaHHbIX COCTOAHWA
KOHTponnepa u/unu ero BXoaoB/BbiXOA0B, 0TOOpaXkeHne AaHHbIX, Nepeaayda u NpMeM AaHHbIX, 1
apyrve  dyHkumn. MoHobnouHble TMJIK moryT uMmeTb B CBOeM coctase cybmopynu,
npeacraensawme cobor nevyaTHyro nnaty, 3aknioYeHHY B MHAMBUAYArbHbLIA Kopnyc unu 6e3
Kopnyca, KOTOpas YCTaHABMMBAETCR HENOCPEACTBEHHO Ha MOHOONOYHLIA  KOpnyc W
NOAKINIOYAETCA K pasbeMaM, pacrnofnoXXeHHbiM Ha/B MOHOGOKe.

MoHobnouHble MK umeloT xxecTkuin TMNOBoW Habop aHANoOroBbIX ¥ AUCKPETHLIX BXOA0B

¥ BbIXOAOB, U NPUMEHAIOTCA Ha Takux 0bObekTax ynpasneHua, Ana KOTOPbIX TakKoro Haﬁopa



10

15

20

25

30

35

BNOMHEe AOCTaTOYHO, HanpuMep, B cucTemax BEHTUNAUMKN HeGOoNbLUMX 3AaHUA U COOPYXEHUN.
Cybmoaynu no3BONSAOT B OMNUUOHANBbHO W3MEHATb WU pacluMpaTb  (OYHKUMOHaNbHbIE
BO3MOXHOCTH MOHOG0KA.

Taioke, ussectHbl moaynbHble MITK, npeacraensiowue coboit Habop 13 yHKLMOHANbHbIX
MOAynen, KaXAbIA U3 KOTOPbIX BbINOSMIHEH B OTAENbHOM KOpryce, B COCTaBe MpPOLECCOPHOro
MOAYyNs, (PYHKUMOHAmNbHbIM HasHa4YeHue KOTOpPOro ABMIAETCA BbINOMHEHWEe anropuTMoB Mo
o06paboTke AaHHbIX, U MOAYNEN pacLUMPEHUs, KOTopbie NMpeaHasHaveHbl Ana TpaHcdopmauum
BXOAALUMX CUrHANoOB B AaHHbie u/vnu TpaHcdhopMauun AaHHbIX B YNpaBnsiowWMe CUrHanst ans
UCMONHUTENbHbIX YCTPOMCTB UMW BO3AEWCTBUA Ha WCMONHUTENbHbIE YCTPOWCTBA, Hanpumep,
nogayy nMTaloLlero Toka/HanpskeHuA. [poLeCcCOPHbIR MOAYFb MOXET UMETb pPacLUMPEHHbIA
¢hyHKUMOHaN, Hanpumep, coaepXxaTb NopTbl AnNA noAkmoveHus K Ethernet/internet, conepxatb
BXOAbY/BbIXOAb!, BbLINOMHATL (PYHKUMWN 4YE€NOBEKO-MALLUMHHOMO uHTEpdenca, BbiNOMHAEMOro,
Hanpvmep, NOCPEACTBOM CEHCOPHOrO AuChfes, wnu aucnnes B KOMNNEeKce C opraHamum
ynpaBneHusi, HanpumMep, KHoMKamun w/unn aHkoHaepom. Moaynu paclumpeHus, B pamkax 0gHoro
Kopryca, MOryT BbIMONHATb Kak OAHY (PYHKUMIO, Hanpumep, BbiAaBaTb AWUCKPETHble
ynpaBnisiowWmne CcurHanbl, TaKk W HECKONbKO (PYHKLUUWA, Hanpumep, CuuTbiBaTb BXOAHbIE
aHanorosble/AUCKPETHbIE CUTHanbl ¥ BblAaBaTb YNpaBnsAoWme curHanbi/Bo3gencTeus.

BsanmogeicTBue npoLecCopHOro Moayns M MOAyNei pacluMpeHWsi OCYLIEeCTBMAETCA
yepes, nocneaoBaTenbHYl0 W/WUNU  napannenbHylo, BHYTPEHHIO LWWHY AaHHbix 6e3
HeoOXOAUMOCTM  CNOXHbIX npeobpasoBaHwit  nepefaBaeMblx  curHanos,  Tpebylowmx
npoueccopHoit 06paboTkn, Hanpumep, Kak Npu nepesade AaHHbIX No npotokony TCP/IP B cetu
Ethernet/Internet.

BHYTPEHHSAS WKHA AaHHbIX NPOrPaMMUPYEMOro KOHTponsepa MoXeT ObiTb BbinonHeHa
Kak Ha 6ase craHgapTHbIX MHTepdeicos, Hanpumep, RS-485, 12C, CAN, kak B OTAENbHOCTY, Tak
1 B COYETaHMK, TaK N Ha 6ase opurMHanbHbIX peLeHniA No opraHM3auny LWNHBL! AaHHbIX.

BHYTPEHHAA LUMHA [AaHHbIX WMEeeT nokanusaumio - UsMYeckue orpaHudeHus
pacCcTOAHUS, HA KOTOPOE BO3MOXHA NepeAaya AaHHbIX - OT OAHOr0 A0 HECKOSIbKUX METpPOB, B
3aBUCMMOCTUN OT UCMONHEHUSA.

B cny4yae Heob6XOAMMOCTM YNpaBneHUS MOAYNAMM paclUMPeHWs 3a npepenbl
noKanu3auvn BHYTPEHHEeA LWMHBI AaHHbIX, Nepeaaya KOMaHA ynpasneHna u obMeH AaHHbIMK
BHYTPX KOHTpONNepa mexgy npoueccopom M YHKLUMOHaNbHbIM MOAYNEM OCYLIECTBNAETCA
yepes cneuunanbHble MHTEpdenchl (npoBogHbie, Tna RS-485, 6ecnpoBoaHbie) Unu W03kl ANA
nepegayn AaHHbIX yepes BHelwHue cetu (nposogHbie: Ethernet, CAN u ap.; 6ecnposogHbie:
Bluetooth, WiFi, GPRS u gp.), xoTopbie pacnonaraioTcsi, COOTBETCTBEHHO, B NPOLIECCOPHOM
MoZyne U B MOAYIsiX paclUNpenuns.

B pamkax ogHoro mogynbHoro MNJIK ans nepepayn AaHHbIX MexAy NPOLIECCOPHLIM
MOAYNEeM 1 MOAYNAMM PACLUMPEHNA MOXET UCMONb30BaTLCA OAWH 1 Goriee TMNOB LWNH NepeaaYn

DaHHbIX, OTNIMYAIOLLMXCA KONUYECTBOM NUHOB W/IWNW NPOTOKONaMK nepefayv AaHHbIX.
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®YHKLMOHANBHOCTL NPOLIECCOPHOrO MOAYIS N MOAYAA pacLumpeHus moaynbHoro MK
MOXET YBEMYMBATLCH, TaKke, kak U MoHoBnouHoro MJIK, nocpeacTBOM yCTaHOBKW Ha/B HEro
cybmoaynen.

MopynbHbiit TJK npumeHseTcs Ans asTomaTtusauuu obbektos, rae Tpebyemoe
KONMMYECTBO BXOAOB/BbIXOAOB NEXUT B AMana3oHe OT HEeCKONbKUX AECATKOB A0 HECKONbKMX
Toicad. MopynbHbin  [JIK  sBnsietca rmbkum  npubopom, nossonsiowmnm  ¢opmuposats
KOHCUTypaLmIo BXOAOB /BbIXOAOB W KaHanoB nepeAayn AaHHbIX, COOTBETCTBYIOWYIO o6bekTy
aBTOMaTW3aUMM, NOCPEACTBOM MHTErpauum npoLeccopHOro Moayna u  Heobxoanumoro
KonWyecTsa Mopynen paclumpeHus, obecneumsaiolmx Tpebyemoe KOnM4YecTBO PpasfUYHbIX
BXOZOB/BbIXOA0B (ANCKPETHBIX, aHANOroBbIX, CUNOBLIX W T.N.), C NPUEMNEMOA M3OLITOYHOCTbIO
(ao 10-Tv BXOL0B —BLIXOA0B Ha 06LLYI0 KOHUIypaLuIo).

[ns obmeHa AaHHbIMM Mexay moaynamu B moaynsHom [JIK npUMEHSIoTCA LWnHb
[aHHbIX, BbINOfHEHHbIE B BUAE €AWUHOro YCTpPoWcTBa Unin HabopHOro ycTpoicTaa. LLnHa AaHHbIX
B BWAE €AVMHOro YCTPOWCTBaA CoAepXallero MHOXECTBO NPOBOAHMKOB AnA nepefauun
9NEKTPUYECKNX CUFHarNoB M YCTPOMCTBA NOAKIIONEHMA BHelwHen k mogynsm MK, moxer
npeacTaBnaTh CobOW HanpuMep, MHOTOXWNbHbIA kabenb C pasbemamu AnNA NOAKNIOYEHUS
MOAyNel WNW, HanNpumep, neuaTtHylo nnaTty, B BUAE NONOCHI, C PacnofiOXEHHLIMU Ha Hew
pasbemMamun [LnNA  MOAK/OYEHVA  MOAYMed, 3MNEeKTPUHECKA COEAWHEHHble neYaTHbIMM
NPOBOAHWKAMW, VMW HanpuMmep, MeYaTHylo nnaty, B BWAE MONOChbl, C PacronioXeHHbIMK
OTKPbLITbIMW MNEYaTHLIMU MPOBOAHUKAMW, K KOTOPbIM NPWKUMAIOTCA 3MEKTPUYECKUE KOHTaKTb
MOAYNen.

NmMeloTcs pellenvs, 06beanHAIOWME WWHY AaHHbIX C NPOLIECCOPHbIM GrokoMm, koraa
NpoLIecCcopHbIi BIOK peanu3oBaH B BUAE MnaTbhi, HA KOTOPOW NPUCYTCTBYET LUMHA AAHHbIX
BbINONHEHHas nevyaTHbIM cnocobom, KoTopas passeAeHa K CTaHAAPTHbIM NOCaf04HbIM MECTaM,
nNpeacTaBNsIoWMUM coboi KOHMUIypauuio LWTbIPEW, B T.4. BbINONHAIOWMUX PONb KOHTAKTOB,
YCTaHOBNEHHbIX Ha NNaTy, Ha KOTOpble YCTAHABNMBAOTCA (DYHKUMOHaNbHbie cybmoaynu —
UCMONHUTENbHbIE  AUCKPEeTHble/aHanorosble  BXOAbI/BbIXOAbI, NUTaHWe, NOPTbl  CBA3W
(MHTEepdhenchl).

MNK nMeeT BHYTPEHHIOO WHUHY A@HHbLIX, NO kOTopoi obecneunsaeTcs OOMEH faHHLIMK
MEXAY NPOLIECCOPOM U (DYHKLMOHANbHLIMA MOAYNAMU, W Nepegavya KOMaHA ynpaeneHus ot
npoueccopa k (pyHKLUMOHaNbHLIM MOAYNAM.

BsaumopgencTeue ¢ BHelwHMMK ycTpoicteamm MK ocyulecTenaeT yepes cneunanbHble
yCTpOiCTBA — annapaTtHble uHTepdeichbl. AnnapaTHbii uHTepdeinc npeobpasyeT copmar
BHYTPEHHE WWHbI AaHHbIX B (hopmaT BHELUHeN cucTeMbl. AnnapaTHble WHTepdencel mMoryT
pacnonaratbCa Kak B COCTaBe NpOLIECCOPHOro MOAYNS, Tak U MoryT 6biTb B cocTaBe MOAYns
paclUMpEeRnsl, WM MOryT ObiTb BblAeneHbl B OTAENbHLIN MOAYNb PACLUMPEHMUs], a Takke MoryT
6biTb BbINOMHEHbI B BUAE CyOMoAynsA, yCTaHaBNMBaeMOro Ha NPOLECCOPHbIA MOAYNb uUnu

MOAYMb PacLUMPEHUS.
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Apxutektypa ynpaeneHus BHyTpu mopynbHoro NMJIK BbinonHsetcs Ha 6ase obmeHa
[JaHHbIMW 1O BHYTPEHHEW LUMHE [aHHbIX, MO KOTOPOW NepefaloTcs ynpasnaiowme KOMaHabl OT
npoueccopa, peanuayioLlero anropuTMbl ynpaeneHns, k (yHKLuoHanbHbiM 6rokam v AaHHble OT
yHKLMOHaNbHbIX 6r10KOB K NpoLieccopy Unu oT npoueccopa k dyHkUmoHanbHbiM 6nokam. Mog,
tbyHKUMOHanbHbIMKM  6riokamn  3aecb WM fAanee no TEeKCTY TNOHWMAKTCA 3aKOHYEHHble
CXEMOTEXHUUYECKME PELUeHUs, peanusylolme onpepeneHHylo ¢QyHKUMIO B  cocTaBe
hyHKLMOHANbHOro MoAynA (NPOLECCOPHOro MOAYNA MNY MOAYNS PacLUMPEHUS):

> (opMUPOBaHME BbIXOAHOIO CUrHasna (AUCKPETHOro UNu aHarorosoro);
> [AeTeKUuus unn nsmepeHue BXoaHOro curHana,;
» 06MeH AaHHbIMUK C BHELLHUMK YCTPONCTBaAMM:
e yepes BHewHue cetu (Ethernet, CAN n gp.);
e yepes noptbl: USB, kapTpuaepsl SD-kapT v Ap.
> B3auMMOAEeNCTBUE C YESIOBEKOM:
e MpuWem ynpasnsoLWmnx BO3AENCTBUNA OT onepaTopa (KHONKK, 3HKOHAER, NepPeMbIYKN
nT.n);
e Banupauus onepatopa (NOCPEACTBOM Napons, ANeKTPOHHOro  Knwua,
CYMTbIBaHWA GMOMETPUYECKMX NokasaTenen);
e ogavy CUrHanoB Ans YenoBeka (3BYKOBbIX W/WNM CBETOBbIX CWUrHanos,
rpacuyeckux nsobpaxeHuin/Tekcra);
e UHTEePaKTMBHbIN BBOA/BLIBOA CUrHANOB (CEHCOPHbIN AUCNNen).

MmeloTcs cneumanuanpoBaHHbie MOAYMU — NAHENU onepaTopa, B KOTOPbIX peanusoBaHbl
KOMMMEKCcbl YHKUMOHanNbHbIX ONOKOB ANA B3aUMOAENCTBUSI C YENIOBEKOM Ha OCHOBE
rpacduyeckoro gucnnes, B T.M. UHTepakTusHoro. lNaHenu onepaTtopa MOryT NoAkNioyaThcs K
NPOLIECCOPHOMY MOAYSIO NO CTaHAaPTHOMY MHTepdency, Hanpumep, Ethernet, RS-232, RS-485,
NO NPONPUEHTAPHOMY MHTEPMENCY, UNU NO BHYTPEHHEN LWIMHE AaHHbIX, ucnonbsyemon B MIIK.

MaHenu onepatopa MOryT BbINOMNHATLCS B BWAE YCTPOMCTB, NpeAHasHauYeHHbIX ANs
pa3MeLleHma oTaenbHO OT Mecta pasmelenus TJIK (Ha DIN-peiike wkadha aBTOMaTUKW),
Hanpumep, Ans pa3sMeLLeHns Ha ABepLe LKkada aBTOMaTUKM UNn Ha cTeHe. Mimelotea naHenu
onepaTopa, KOTOpble BbINONHEHLI B BUAE CyBMOAYNA, KOTOPbIA MOXET YCTaHaBNMBATLCA
HEeNocCpPeACTBEHHO HA NPOLIECCOPHbIN MOAYIMb UM B UHOE MECTO, HanpuMep, Ha ABepuy wwkada
aBTOMAaTUKK, NPU KOTOPOM NOAKITIOYEHNE OCYLLECTBNAETCA Yepes Lunend.

Umetotca MK, y KOTOpbIX NPOLECCOPHBIA MOA4YNb COBMELLEH C NaHenblo onepaTopa,
Takoe pelueHVe Ha3biBaeTCHA NaHeNbHbIA KOHTponnep. MNaHenbHbin KOHTpONNep, Kak U naHeno
oneparopa, MoxeT paameman;cn Ha aBepue wkada aBTOMATMKA UKW Ha CTEHe, a Takke Ha
yctaHaBnueaemom Ha DIN-peitky agantepe, npeacrasnsiowiem cobor Moaynb paclumpeHus ¢
pa3LEMOM U NOCaA04HBIM MECTOM ANA YCTAaHOBKU NaHENbHOro KoHTponnepa. Cessb C MOAYNAMU
pacLUMPEHNs MOXET OCYLLECTBNATLCA Yepes CTaHAapTHbii UHTepdeinc (Hanpumep, RS-485),

wnn yepes npoesoaHon wneind (kabenb), coeguHsIOWMA B €QUHOE Lienoe pasHECEHHbIX B
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NPOCTPaAHCTBE BHYTPEHHUX LWMH [aHHbIX NaHEenbHOro KOHTponnepa W agantepa ¢
NOAKNOYEHHBIMU K HEMY MOAYNSIMU PacLUNpEeHUs.

B ypoBHE TEXHWKM, UMEETCH BO3MOXHOCTb (PYHKLIMOHWPOBaHWA NPOLECCOPHbIX MOAYNEn
B pexxumax Master (ynpasnsiowmi) n Slave (ynpaensemolin). B pexume Master npoueccopHbin
MOAYNb OCYLIECTBIISIET MCNONHEHME 3arpy>aemoro B HEro anroputma, B XOAE€ KOTOpPOro OH
onpalLMBaeT Yepes BHYTPEHHIOK LNHY AaHHBIX MOAYNW paclUMpeHns, NOgaeT UM ynpasnsiolme
KOoMaHabl W obpabaTtbiBaeT noNy4YeHHble AaHHble, NPYU  HanuuuM  COOTBETCTBYIOLUMX
(byHKUMOHANbHbLIX MOAYIIEN CBA3M, OH MOXET NOAKNIONATLCA K BEPXHEMY YPOBHIO yripaBneHnus (K
SCADA cucteme). B pexume Slave npoLeccopHbii MOAYMb BbINOMHAET (PYHKLMIO MOAYNSA
paclUMpeHWs, Y KOTOpOro Afis npoueccopHoro moayns Master CTaHOBATCA Harnpamyio
AOCTYNHbIMW ANA ynpaeneHua yHKUMOHaNbHbie 6noKM, KOTOpble WUMEIOTCA B Hanuiunm Ha
npoueccopHoM moayne Slave. BblMucnutenbHbie pecypcbl NPOLIECCOPHOTO MOAYNA B pexume
Slave mMoryT ObiTb 334€ACTBOBaHbI AN UCNOSHEHNA 3arpy>XaeMbiX B HUX anirOpUTMOB, a MOTyT
ObiTb OTKNIOMEHbl.. EcCnn BblMMCNUTENbHbIE pPEecypchbl 3af4eiCTBOBaHbI, TO WCMONHAEMble
anropMTMbl MOryT Hanpsmylo obpaiaTbes K pyHKUMOHanbHbIM 6rokam, pacnonaralowmumcs B
Kopnyce npoLeccopHoro Mmoayns Slave u uepes npoueccopHbii Moaynb Master «
¢hyHKUMOHaNbHBIM 6rokam, pacrnonaralLMMcs BHE Kopnyca npoLieccopHoro Moayns Slave.

HenocraTkoM ykasaHHbIX peLueHui ABMNSETCA TO, YTO Npy aBToMaTu3aumn ynpasneHus
cucTemon ob6bexToB, umeroLen B GyayLlem noTeHuman passutus, NPMXoaAUTCH UMK U3HaYanbHo
3aKnagbiBaTb OYEHb BLICOKYID W3GbLITOMHOCTb BbLIMUCIIUTENbHBIX PECYpPCOB NPOLIECCOPHOro
MOAYNSA WNW, NO Mepe pasBUTUS CUCTEMbI, 3aMEHATb NPOLIECCOPHbIA MoAaynb Ha Gonee
NPOU3BOAUTENLHLIA, UM MEHSITb CUCTEMY B LIENIOM, €CNK B YCTAHOBNEHHOWN Ha 06bekTe NnHenke
obopyaoBaHMA OTCYTCTBYIOT MPOLIECCOPHbIE MOAYNM C HEO6XOANMOIA NPOU3BOAUTENBHOCTDIO.
Bcé 3710 BeAeT K NOBbLILEHHbIM 3aTpaTam Ha peLleHue nNo asTomaTusauum obvekra.

Hanbonee 6nuskum aHanorom 3asBREHHONO U30OpETEHWs, B3ATOrO 3a NPOTOTWN,
ABNAETCA pacwmpsembli KoHTponnep (cm. [1] EP0862755, MMNK G05B19/042, ony6n.
09.09.1998) copepxalimin NOAKMIOYEHHbIA K ODLLeR LMHEe AaHHbIX NPOLIECCOPHbIM MOAYNb €
BO3MOXHOCTbLIO MOAKNIOYEHUA K HEMY U K OOLUENA LUMHE AaHHbIX MO MEHbLUEeA Mepe OAHOro
mMoaynsi paclumpeHuss. Hepoctatkom npoTtoTuna SsIBNSIETCA OTCYTCTBME  BO3MOXHOCTU
yBENnM4eHUs NpoLecCopHON MOLLHOCTH.

CywHocmb usobpemeHust

TexHnyeckon 3agaden, croswen nepes wusobpereHuem, sBnseTca B obecnevyeHum
BO3MOXHOCTU HapalyMBaHUA BbIMMCNUTESNbHbIX PECYpCOB, B TOM YUCNE BbIMUCIIUTENbHbIX
MOLLHOCTE npoueccopa, NPOorpaMMMpPYEMOro KoHTpornnepa 6e3 3ameHbl NpoLIeCCOPHOro
MOAYNA, T.€. YBENUYEHWE BbIMUCIUTENbHbLIX PECYPCOB OCYLUECTBMAIOT 3aKOHYEHHbIM
hYHKLUMOHANbHBIM YCTPOWCTBOM, MPOLECCOPHbIM CyOMOAyneM, NONHOCTBIO BbINOMHAOLUM

chyHKUMK npoueccopa.
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TexHnyeckum pesynbTaTtom 3asiBNEHHOTO M300peTeHus SABNAETCA yBenuueHue
BbIYMCAIMTENbHBLIX PECYPCOB MNPOrpamMMupyemoro koHTponnepa 6e3 3ameHbl NPOLIECCOPHOro
MOAYNst U COOTBETCTBYIOLLEro NepenoAKnoYeHA NoaseAeHHbIX NPOBOAOB.

3apaua peluaeTcs, a TEXHUHECKUIA pe3ynbTaT AOCTUraeTCA 3a CYeT nporpaMMupyemMoro
FIOFMYECKOr0 KOHTpONnepa BKMIOYAOWEro NOAKMIOYEHHbIA K obiieid WwuHe [AaHHbIX
NPOLIECCOPHBIA MOAYNb NOAKMOYEHHBbIM B pexume Master ¢ BO3MOXHOCTBIO NOAKMIOYEHUA K
HeMy 1 K obLueit LMHe AaHHbIX NO MEHbLUeW Mepe OAHOro MOAyNnsi pacLUMpPeHUs, Npu 3ToM
NPOLIECCOPHLIA MOAYNb BbINONHEH B BuAe 6a30BOro MPOLECCOPHOr0 MOAYNA K KOTOpOMY
MOAKMNIOYEH MO BHYTPEHHEW LWMHE [AaHHbIX NPOLECCOPHbIA CcybMoaynb, BblMMCAUTENbHbIE
pecypcbl KOTOPOro MPEBbILAIOT BbIYMCIUTENbHBLIE Pecypcbl 6a30BOro NPOLIECCOPHOro MOAYNS,
NpYYeM NPOLIeCCOPHbIV CyOMOoAynb NoAKNIONaeTCA B pexume Master, a HecyLuin NPoLIECCOPHbLIN
MOZAynb NepeBoAUTCA B pexum Slave.

Taioke TEXHUYECKMNIA pesynbTaT 4OCTUraeTCA 3a CYET TOro, YTO NPOLECCOPHbIA cybmoaynb
pa3meLLeH HENOCPEACTBEHHO Ha NPOLIECCOPHOM MOAYINE C NOAKNIOYEHNEM K BHYTPEHHEN LWNHE
DaHHbIX NPOLIECCOPHOIO MOAYNA 4epe3 pasbeM WNU Ha yAaneHHoOM OT NpOoLEeCCOPHOro
cybmopynsa HocuTene € NOAKNIOYEHUEM K BHYTPEHHEN LUMHE AAHHbIX NPOLIECCOPHOro MOAyns
yepes wneind unm kabenb

Kpamkoe onucaHue yepmexei

®ur. 1 — OCHOBHbIE KOMNOHEHTLI NPOrpPaMMUpyeMoro KoHTponnepa.

®ur. 2 — MpoueccopHbiit moaynb MNIK.

dwur. 3 — CtpykrypHas cxema MNJIK.

®ur. 4 — BHYTPEHHAS WXHA AaHHbIX B KOHGUrypauum koHTponnepa 6e3 npoLeccopHoro
cybmoayns v nogaepXvBaembiin €10 byHkLMoHan.

dur. 5 — BHYTPEHHAA WMHA A@HHbIX B KOHUrypaumm KOHTponnepa ¢ npoLecCopHbIM
cybmopnynem n nogaepxxueaemMbii eto yHKLMOHanN.

dur. 6 — MoTok 3apay, obpabaTbiBaembix BCTPOeHHbIM O 6a30B0ro npoLieccopHoOro
mMoayns.

dwr. 7 — MNoTok 3aga4, ob6pabartbiBaeMbiii BCTpoerHbIM MO npoueccopHoro cyémoayns.

our. 8 — MoTok 3apgay, obpabaTbiBaembiit BCTpoeHHbIM O Moayna paclunpeHus.

Ha cdurypax o6o3HaueHb cnegyoume nosvumn:

103.1 — npoueccopHbill MOOY/b KOHMPOIEPa; no3. 2 — Modysib pacwupeHus; nos. 3 -
6a306bill poyeccopHbIll MOOYIb; NM03. 4 — MPOUECCOPHBIU cybMody b, 103.5 ~ KOMMymupyrowu
pasbeM rpoyeccopHoz2o Modyns; no3.6 — npoyeccopHsbill Modynb (CmpykmypHas cxema); nos.7
— npoueccopHsbiil cybmodynb (CmpykmypHas cxema); no3. 8 — 6a308bill npoyeccopHbIl MoOy/b
(CmpykmypHas cxema); no3. 9 - kommymupytoujee ycmpoticmeo (CmpykmypHasi cxema); 1oa.
10 — Modynb pacwupeHus (CmpykmypHas cxema); no3. 11 — chyHKyuoHasnbHbil 61oK; nos. 12 —
cepsucHas WuHa 0ns adpecayuu modynel; no3. 13 — wuHa Ana nepedayu OaHHbIX; 1103.14 —
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NuUHUS Ons nepedayu MpPeeoXHbIX cuzHanos; no3.15 — nunus dna komaHObl Reset Ons Slave-
ycmpolicme; no3. 16 — wuHa 0nsa ynpaeneHusi 8HEWHUMU cemesbiMu ycmpolicmeamu 1o
nocnedoeamenbHOMy UHmepgbelcy; no3. 17 — eHewHue cemesbie ycmpolcmea, no3. 18 —
3adayu, ebiKroyaemMbie U3 rnomoka obpabomku MUKPOKOHMpPOsiepa npu repexode u3 pexuma
«Master» 8 pexum «Slave»; no3. 19 — 3adayu, ek/movyaemble 68 nomoK obpabomku
MUKPOKOHMpoJsnepa npu nepexode u3 pexuma «Master» e pexum «Slaver.

OcywecmeneHue uzobpemeHus

CyLLHOCTb TEXHWYECKOrO PELUEHUS 3aKMIOYaeTCs B BEREHWN B COCTaB NPOLIECCOPHOro
MOAYNA NpPOLEeCCOPHOro cybmoaynsi, BblMUCNUTENbHBLIE pecypCbl KOTOPOTrO npesbiwaloT
BblUMCNUTENbHbIE PECYPCHI NPOLECCOPHOrO MOAYNS.

Mpy Heo6XOAMMOCTH YBENUUYEHUA BLIMUCIMTENBHBIX PECYPCOB NPOLIECCOPHOro MOAYNA
(no mepe pasBuTMA cucTembl OOLEKTOB, noanexawien asTomMaTM3auuv ynpasneHus) Ha
NPOLECCOPHbIA MOAYNb MOXET ObiTb YyCTaHOBNEH NPOLECCOPHbIA CyOMoaynb. MpoLeccopHbin
cybmoaynb nogkniovaeTca B pexxume Master, HecyLLuiA NpoLiecCopHbIA MOAYNL NEPEBOANTCA B
pexum Slave.

MpoueccopHbiii cybmoaynb NOAKMIOYAETCS K NPOLECCOPHOMY MOAYMIO NO BHYTPEHHEeW
WKHe AaHHbIX. PasmellaTbca NpoLeccopHbi cybMoaynb MOXET, Kak Ha NpoLieCCOPHOM Moayne, -
pacnonoxeHHoM Ha DIN-peitke, (NOAKMIOMEHNE K BHYTPEHHEN LWUHE AaHHbIX NPOLIECCOPHOro
MOAYNA OCYLLECTBSAETCA Yepes pasbeMm), Tak U Apyrux HocuTtensx, yaaneHHbix ot DIN-peiku Ha
paccTtosHne Ao 1 MeTpa, Hanpumep, Ha ABepue wkada aBToOMaTUkM (NoAaknioyeHne K
BHYTPEHHEN WNHE AaHHbIX NPOLECCOPHOro MOAYIIA OCYLLECTBNAETCA Yepes wneid/kabenb).

OCHOBHbIE OTNIMYUA OT UMEIOLLIUXCA PELIEHUIA:

- B uMCne YBENWYMBAEMbIX BbIMUCITUTENbHBIX PECYPCOB MNPOLIECCOPHOrO MOAyNs
AIBMAETCS BblMUCIUTESNIbHAA MOLLHOCTb (npoueccop);

- yBENWYEHME  BbIMUCNUTENbHbIX  PECYPCOB  OCYWECTBMSAET  3aKOHYEHHbIM
bYHKUMOHANbHLIM YCTPOMNCTBOM, NPOLIECCOPHbIM CyEMoAyneM, MOMNHOCTbIO BbINONHAIOWMUM
yHKLmMK npoueccopa;

- NPY yCTAHOBKE NMPOLIECCOPHOro cybMoAayNnsa Ha NPOLIECCOPHbI MOAYIb, NPOLIECCOPHbIN
cybmogynb yHKUMOHMPYET B pexume Master, a BblMUCNIMTENbHAA 4acTb NPOLIECCOPHOro
MoAayns nepexoauTt B pexum Slave.

OnucaHune yCcTponcTBa B CTaTUKE.

MJIK (cm. dur. 1) coctouT 13 npoueccopHoro moayns (1) n noaknoyaeMbiX K HEMY, NO
Mepe HeOoDXOAMMOCTW KOHKPETHOW 3ajauu, MoAynen pacwmpenuns (2). dnekrpuyeckoe
NOAKIIOYEHNE NPOLIECCOPHOr0 MOAYNS M MOAYNEW pacliMpeHus AN nepefayn AaHHbIX,
YNPaBNsoOWmMX KOMaHA M MUTAIOWEro HanpsikeHUs, OCYLLECTBNAeTCA rmbkumu winendamy,

nocnefoBaTeNbHO COEAVHAIOWMMM MOAYNW KOHTponnepa. 3nekTpuyeckoe nutanve MK
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OCYLLECTBNAETCA OT BTOPUYHOIO MCTOYHMKA NWTaHWA, pasmellaemoro B OOQHOM U3 Mmoaynen
pacLUMpeHus, KOTOPbIA NOAKMIOYAETCA K BHELUHEMY UCTOUHWKY HaNpsXXeHns.

MpoueccopHbii Moaynb MIK (cM. dur. 2) MOXeT COCTOSTL UNKU Tonbko U3 Hasosoro
npoueccopHoro moayns (3), wnu us cbopku 6GasoBoro npoueccopHoro moayns (3) wm
npoueccopHoro cyémogyna (4).. SnekTpuyeckoe NOAKNIOYEHME NpOLIECCOPHOro cybmoayns u
6a30B0Oro NPOLIECCOPHOTO MOAYNS OCYLLECTBNAETCA Yepe3 KOMMYTUpYylollee YCTPOUCTBO,
obecneunBaioliee nepepavy AaHHbIX, YNPaBAsIOWUX KOMaHA M NUTAIOLLEro HanpsXeHus,
BbINOMHEHHOE UMW TOMbKO B BUAE KOMMYTUPYIOLLEro pasbema npoLeccopHoro moayns (5), nnm
B Buae xombunauum: pasbvema (5) u rubkoro wneunda, AnuHon 4o 1 M, YCTaHOBNEHHOTO MeXay
OTBETHbIMM YacTaAMM pasbema (5), KoTopble pasmelleHbl Ha 6asoBom npotieccopHom moayne (3)
1 npoueccopHom cybmopayne (4).

Ha crpyktypHot cxeme [UIK (cm. ®wur. 3) oTobpaxeHbl CTPYKTYPHbIe CXEMbI
npoLieccopHoro moaynsa (6), ero coctaBHbIX YacTei - 6a3oBoro npoueccopHoro moayns (8) u
npoueccopHoro cybmoayns (7), a Taioke u moaynewn pacwupenus (10). Bce ykasaHHbie Moaynm
KOHTponnepa cofepxart dyHkuMoHanbHble 6noku (11) — MUKPOKOHTPONNEpPL!, aHanorosble
BXOAbI-BbIXOAbl, BbINONMHEHHbIE Ha 0ase aHanoro-uupoBbiXx KW  LUPO-aHaNoroBbIx
npeobpasoBaTenein, CUNoBble KMNoYA (TBEpAOTENbHbIE, pene), AUCKpPeTHble BXOAbI-BbIXOAbI,
MOAYNK PaanoOCBA3N U T.A.

Kondurypaumsa dyHKUMOHanbHbIX 6nokoB moaynen moxeT 6biTb pasnuyHon (Gonee 10
ThIC. KOHPUrypaLmi), T.K. ANA KAXK[Oro KOHKPETHOro o6bekTa ynpasneHuns Boibupaerca us yucna
NMPOV3BOAUMbIX ONTUMarnbHas KOHUrypauums, B 3aBUCMMOCTU OT ero 0ocobeHHoCTen.

Bce ¢yHKkuMoHanbHbie 6ok moayneit, ycTaHOBMEHHbIe B NPOLECCOPHOM MoAayne U B
MOAYNAX pacLUMpEeHUs, UMEIOT YHUKanbHYI0 ajpecauuio BHYTPM KOHTponnepa, 3apasaemylo
anropuTMOM ynpaBneHus aBTOMaTU3NPOBaHHbIM 0OBLEKTOM, UTO NO3BONAET MUKPOKOHTPONNEpY
6asoBoro npoueccopHoro 6noka wWnM  MUKpOMpOLEeCcopy npoueccopHoro cybmoayns
obpallaTbCA K HUM NO BHYTPEHHEW LUMHE AAHHbIX, NepefaBaTb UM ynpasnsiowue KoMaHabl 1
nonyyaTtb OT HUX faHHbIe.

Mpu koHdUrypaummn npoueccopHoro moayns (1) B Buae Tonbko 6a3oBoro NpoLEeccopHOro
moayna (3), pasMelleHne YnpaBnsiowWero anroputma ocyuwecrsnsercs B 6a3oBom
NpOLECCOPHOM Moayne.

Mpy HELOCTATOMHOM, ANS OCYLUECTBIEHUA YNpaBEeHUsi aBTOMaTU3NPYEMbIM OOLEKTOM,
KONM4ecTBE BXOA0B-BbIXOA0B, NPeAYyCTaHOBNEHHbIX Ha 6a30BOM NPOLECCOPHOM MOAYSE, K HEMY
NOAKMIOYaTCA MOAYNM paclumMpeHusi. B Takon koHdburypauum 6a30Bblii NPoOLIECCOPHBIA MOAYIb
umeeT cratyc «Master» (Beaywiuin, ynpaensiowmiz), T.e. Ha HeM obpabaTbiBaeTca anropuTM
ynpaBreHuss aBTOMaTU3MpOBaHHbIM OGBEKTOM (fanee no TeKCTY «ynpaBnAioWuUiA anroputm»).
Moaynu paclumpeHus umetoT cratyc Slave (BeaoMbiv, ynpaBnsemblil).

Mpw HeaoCTaTOMHOW, ANA OCYLIECTBNEHUS YNPaBieHNA aBTOMaTU3IMPYEMbIM OOBLEKTOM,

BbIYUCNUTENBLHOM MOLWHOCTM 6a30BOro NpoLecCOpHOro MOAYNA, Ha Hero ycraHaBnuBaeTcs

8



10

15

20

25

30

35

npoueccopHbin cybmoaynb (4). B aaHHO KoHduMrypaumm npoLeccopHbil cybmoayns umeer
cratyc «Master» (Beaywwmii, ynpaBnsiowwmid), T.e. Ha Hem obpabaTbiBaeTcs anroputm
ynpaBneHs aBTOMaTU3NPOBaHHbIM 0O0bekTOM, 6asoBbli NMPOLECCOPHbBIA MOAYNMb U MOAYNK
pacLUMpeHnsa MMeIT cTaTyc «Slave» (BeAOMblit, ynpaBrsembii).

Bcsi nepepava AaHHbIX, CUTHanoB, YNPaBnsloWMX KOMaHA, a Takke nuTalLllero
HanNpPsXKEHUs1 BHYTPU KOHTpONNepa OCyLECTBNAETCA Yepes BHYTPEHHIOW WnHY. KoHdurypauua
BHYTPEHHEN LUMHbI NPOLIECCOPHOro MOAYNS, COCTOSALLEro TONbLKO M3 6a30B0Oro nNpoLEecCopHOro
MOAYNA, W MNoAAEPXVUBaEMble el dyHKuMKn (cM. dur. 4) oTnuuyaeTca OT KOHMMrypauuu
BHYTPEHHEN LUMHbI MPOLECCOPHOro MOAYns, C YCTaHOBMNEHHbIM cybmoaynem (cm. dur. 5). B
cepsucHom WwuHe 12C (12) ans nepeaayy AaHHbIX UCNONb3YETCA COOTBETCTBYIOLMIA e NPOTOKON
nepefaun aaHHbIX. B wuHe Ans nepefaum AanHbiX (13) Ans nepefayn AaHHbIX UCNONb3yeTcs
npoTtokon Modbus.

dusmyeckn, BHYTPEHHAS LUMHA AaHHbIX O0Opa3yeTcss COBOKYNHOCTbIO Y4acTKoB
BHYTPEHHEN LUMHbI, PacrnONOXEHHbIX BHYTPWM MoAaynei u obecneuvsalowmnx TPaH3UTHYIO
nepepady curHana BHYTPU MOAYNS W MOAKNIOMEHVWE MOAYNA K 3TUM CUrHaNbHbLIM JIMHUAM, U
KOMMYTUPYIOLMX YCTPOWCTB (pa3beMos, wneidos), obnapaioLux Heo6XoAMMbIM KONNYECTBOM
npoBoAHMKOB/MMHOB. CepBucHas WuHa (12) UMEeT aKTUBHbIE 3MEMEHTLI, KOTOpble MOryT
npepbiBaTh nepedavy AaHHbIX B HanpaBneHun oT Master -ycTpoicTBa B CTOPOHY YCTPOMUCTB,
NOAKNIOYEHHbIX 3a OnpallMBaeMbiM MOAYEM.

Ba30Bblii NPOLECCOPHbIA MOAYNb COAEPXKAT KNEMMbI ANA NOAKMIOYEHUA K CETU BHELLHUX
YCTPOWCTB, NOAKMIOHEHHbIX NO nocnegoBaTtensHoMy uHtepdency CAN mnm RS485, a Tawke
NPOBOAHMKK, oBecneunBatoLLe TPaH3UTHYIO nepeaavy curHana oT pasbema NOAKMIHEHUA K
NPOLIECCOPHOMY CYOMOAYNIO K YKa3aHHbIM KITEMMaM.

Bo Bce moaynu koHTponnepa BCcTpoeHo BHyTpeHHee M0, ana 06paboTku nOTOKOB 3aAa4
(cMm. dur. 6, dur. 7, dur. 8) moaynen koHTponnepa. MoTokn obpabaTbiBaembix 3agay 6a3osoro
NPOLIECCOPHOro MoAayns B cocTosHuAx «Master» n «Slave» otnuyaloTcs:

- 3afaJun BbikKNouyaeMbie U3 notoka obpaboTkm npu nsMeHeHuu cratyca «Master» B
ctatyc «Slave» otobpaxeHbl Ha dur. 6, nos. 18;

- 3ajaun BKNoYaeMble B NOTOK 06paboTku npu usameHeHuu cratyca «Master» B cTaTtyc
«Slave» oTobpaxeHbi Ha dur. 6, nos. 19.

BHyTpu MukpokoHTponnepoB 6a3oBoro npoyeccopHoro 6noka n Moayrnen paclumpeHus
MOTYT XpaHUTLCA, 3arpyxaembie npu crapte unu npu Hactpomnke MNJIK, kputuyeckme noporosbie
3HaYeHUss NPU AOCTUXKEHUM KOTOPbIX MUKPOKOHTpONNEep AOSKEH BbiAaTb TPEBOXHLIA CUrHan.
MepeyeHb KPUTUYECKUX KOHTPONMPYEMbIX MapaMeTpoB aBTOMATU3NPOBaHHOrO obbekTa
ABMNSAETCA OrpaHUYEHHbIM, BbiOUpaeTcs M3 yucna Tex nokasarernen, AOCTUXKEHWE KOTOPbIX
cnocobHO B KOPOTKUWA CPOK NPMBECTU aBTOMATM3NPOBaHHbLIM 06bEKT K aBapun (HapywuTb ero
paboTocnocobHOCTL U MPUBECTN K BPeAHbIM/ONAacHbiM NOCNEACTBMAM). [INs KpUTUYECKUX

KOHTPONMUPYEMbLIX NMapamMeTpoB anropuTMOM HasHa4aioTCA NpUoOpuUTeThl, B COOTBETCTBUM CO
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CTENEHbI0 WX BaXHOCTM ANA  (DYHKUMOHUPOBaAHWA aBTOMAaTU3MPOBAHHOrO obbekta u
6esonacHoOCTW ero akcnnyarauum.

B cocraBe 6a3oBoro npoLeccopHOro MOAYNSA VMMEETCA TakKe KOMMYHWKALMOHHBIN
cybmoayns, B KOTOpoM ycTaHosneH Ethernet nopt ansa noakroueHus 6a3oBoro NpoLECccCopHOro
MOAYNA B NOKanbHyo ceTb unu B rnobanbHylo cetb MIHTEpHET.

OnucaHne ycTporcTBa B AENCTBUN.

Ons obecneuyeHus pabotocnocobHoctn [MJIK, npu ero nycko-Hanagke, B Hero
OCYLLECTBNAETCA 3arpyska ynpasnsiowero anropyutMa npu nNoOMOLWM NOAKMIOYAEMOro K Hemy
BHELUHEro KOMMbIOTEPa, Ha KOTOPOM YCTAHOBMEHO creumanbHoe 3arpysouHoe MMO. 3arpyska
yNpaBnsioLwwero anroputMa B NpoLECCOpPHbIA MOAY b NPU HaNMUUKU NpoLieccopHoro cybmoayns
ocywectenseTcs yepes Ethernet unu USB nopTbl npoueccopHoro cybmoaynsi.

B otcyrctBue npoueccopHoro cybmogynsi, 3arpyska anroputmMa B 6a30Bblit
NPOLECCOPHbIA  MOAYNb  OCYLLECTBNAETCA 4Yepe3 crneunanbHblii  3arpy3ouHbii - Kabenb,
NOAKMIOYaEMbIA K BHELUHEMY KOMMBIOTEPY M K KOMMYTUPYIOLLEMY pas3bemy npoLecCOpHOro
moayns (5) yepes WMHY ANs nepeaayn AaHHbix (13). Taoke, 3arpyska anroputma B 6a3oBbiin
MPOLIECCOPHbIA  MOAYNb MOXET OCyLIeCcTBNATbCA uYepe3 cybmoaynb Ethernet-nopra,
YCTaHOBMEHHbIN Ha 6a30BbIA NPOLECCOPHbLIA MOAYTb.

B npouecce 3arpy3ku ynpasnsiowero anroputMma 3afaeTca MOAYNb, KOTOpblA Oyaer
BbINONHATL ponb Master-ycrpoictea: 6a30Bblit NPOLECCOPHBLI MOAYMb UNWU NMPOLIECCOPHbIN
cybmonynb. BeibpaHHOMYy yCTpoWCcTBY npucBausaeTcs cratyc «Master-ycrpoitctea», KOTopbin
coxpaHsieTCsl nocne nepexoaa B paboumnin pexxum.

Mpu BrnoveHun MNJIK Master-ycTpoincTBo, Ha KOTOPOM OCYLLECTBRSAETCA WUCNONHEHWe
anropuTMma, Yyepes CepBUCHYIO LUIMHY oBpallaeTtcs K Slave-ycTponcTeam, naeHTuuumpyer ux, B
T.M. UMeKoLmecs B YCTponcTee hyHKLUMOHanbHble 6noku (11) n npucBaMBaeT UM YHUKanbHbIE
appeca Ha BpeMsi paboyen ceccum (A0 cneaylollen nepesarpyskn CUCTEMb!).

Peanusauua rnasHon yHkum [JIK no ocywecTeneHvio aBTOMaTU3UPOBaHHOIO
ynpasneHus  obbeKTOM  OCyWeCTBNAETCA  NOCPEACTBOM  NEpUOAUYECKOM  OLIEHKU
KOHTpONupyembIX napamMeTpoB ynpaensemoro obvekra (nonyyeHue obpaTHOK CBA3W OT
aBTOMaTU3MpoBaHHoro o6bekTa), B COOTBETCTBAM C YNPaBNSIOLUM anropuTMOM, U BbipaboTku
ynpaBnAOWMX CUrHaNoB ANsS MCNONHUTENbHBLIX YCTPOMCTB, KOTOPbie [OSMKHbI NPUBECTU
ynpasnsemblii 06bekT B 3afjaHHOe COCTOsHWE W/Mnnm OBbEeKT AOMKEH BbINONMHUTL 3afaHHOe
AencTBMe (aHanmM3 cuTyauMnm U OCYWIECTBIIEHWE YNpaBnslowWwee BO3JEWCTBUA Ha
aBTOMATU3NPOBaAHHbIA 0BBLEKT).

OueHKy KOHTpOnUMpyembix napameTpoB ynpasnsemoro obnekra Master-ycTpoiicTso
OCyLlecTBNseT B TPW 3Tana: NEpBbil 3Tan OTnpasBka 3anpoca Ha CUYUTbIBAHWE [AaHHbIX,
nonyyeHue faHHbIX U 06paboTka nony4yeHHbIX AaHHbIX.

OueHKa COCTOSHWUA aBTOMAaTWU3MPOBAHHOTO OObeKTa OCYLIECTBNSETCA NOCPEACTBOM

oTnpaBneHusa 3anpoCoB Ha nNpejocTtaBneHve OaHHbiX, nocnegylouwero nonyvYeHnsa faHHbIX O
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COCTOSIHUM KOHTPONVPYEMbIX BXOA0B 06bEeKTa NyTEM AeTEPMUHALIMM CUTHANOB NOCTYNAKOLWMX Ha
aHanorosble W/uNW AMCKPEeTHble BXOAbl KOHTponnepa (6asoBoro npoueccopHoro 6noka wnu
MoAaynen pacwmpenun, cMm. dur. 3), w/vnu yepes nocneaosartensHbii nHtepdenc CAN / RS485
(cm. MNo3. 16) n ux aHanusa, B COOTBETCTBUM C aNTOPUTMOM.

OTtnpaBka 3anpoca Ha c60p AaHHbIX OCYLLECTBNAETCA Yepes WMHY AaHHbIX (13) wunu
yepes LMHY ynpaBneHwWs BHELWUHMMW ceTeBbiMu ycTpouctBamu (16). Mo wuHe AaHHbIX (13)
Master-yctpoitcteo obpaiyaetca k Slave-yctponcTtsam nNo agpecam, HasHAuYeHHbIM uepes
CEpPBUWCHYIO LUMHY NPy CTapTe CUCTEMDI.

Slave-ycTporcTBO, NOCNE NoNy4YeHns 3arnpoca Ha NpeocTaBfieHne AaHHbIX, NPOU3BOAUT
cunTbiBaHWE fiaHHbIX O COCTOSTHUM MHTEpPECYIoLLero Bxoaa v nepeaaer ux Master-ycrponcray no
TOW Xe WnHe nepeaaym AaHHbIX (13).

Taioke, oTnpaBka 3anpoca Ha cbop AaHHbIX OCYLWIECTBNSETCH, B COOTBETCTBUUA C
nCnorb3yembiM MPOTOKOMOM, YEpes3 LWWHY YNpasneHWsi BHELHWMU CeTeBbiIMUA YCTPOMUCTBaMM
(16). Mo Hen e, B COOTBETCTBMM C TEM >XE€ MPOTOKONIOM, AaHHble npuHMMaloTca. Onpoc
COCTOAHWUA KOHTPONUPYEeMbiX NapaMeTpoB BHELUHWUX CETEBbIX YCTPOUCTB (17) ocyliecTBrnseTcs
110 NPOTOKONY NepeAayn fAaHHbIX, 3aAaHHOMY YNpaBnAioLMM anropuTMOM 1 (hyHKLIMOHUPYIOLLIEM
Ha 6a3e nHTepderica CAN / RS485: CAN, Modbus, ProfiBus DP, LanDrive u ap.

MNMony4yeHHble AaHHbIe Master-ycTpoitcTBo o6pabaTbiBaeT B COOTBETCTBUM C anTOPUTMOM,
W, B 3aBUCUMOCTU OT cuTyauuu, BbipabaTbiBaeT ynpasnsowuMe KOMaHAbl ANA BbiNONHEHWA
KOPPEKTUPYIOLWMX AENCTBUMIA aBTOMaTU3WPOBaAHHOMO oBbekta W/unu coxpaHsieT pesynbTaTbl
obpaboTkn, u/unu nepenaer Nony4vyeHHbie AaHHble Ha BEPXHWA YPOBEHb, Wunu oTtobpaxaeT
nonyyYeHHble AaHHble NOCPEeACTBOM MMEIOWErocss B KOHMUrypauum 4ernoBeKo-MalluWHHOMo
nHTEepenca (CBeTOBbIX NHANKATOPOB, AUCNNEN, 3BYKOBOrO CUrHana).

dopMUPOBaAHUM  KOPPEKTUPYIOWMX  AEWCTBUA  aBTOMATU3MPOBAHHOMO  obbekTa
OCYLLECTBMAETCA NOCPEACTBOM NoAauyn KomaHpa Slave-ycTpocTBam U ux (DYHKUMOHaNbHbLIM
6nokam Ha BbipaboTKy BbIXOAHBLIX CUrHanNoB (ANCKPETHbIX, aHANOrOBbIX UMK BKMIOYEHWE CUMOBbIX
TOKOB/HanpspkeHu)  Ansa  nogknodeHHelx kK TIJIK ucnonHuTenbHbIX  YCTPOMCTB
aBTOMaTU3MposaHHoro obbekTa ynpaenenus. KomaHabl Slave-yctpoiictBam nopatotcs uyepes
LWKUHY nepepauv aaHHbIX (13).

Taioke, OPMMPOBAHWE KOPPEKTUPYIOWNX AEUCTBUA aBTOMATU3MPOBAHHOrO obbekra
OCYLLUEeCTBNAETCA MOCpeAcTBOM noAaun Master-yCTpOMCTBOM KOMaHfA BHELUHUM CETEBLIM
ycTpoicteam (17) yepes LWMHY ynpasneHns BHELWHUMK CeTeBbIMK ycTponcTBamm (16).

Bsaumopgencteme onepatopa npu  HacTpoMKe WU3MEHAEMbIX KOHTPONUPYEMbIX
nokasatenei, a TaKKe NO BM3YanbHOMY CYWATBHIBAHUIO WHMOPMaUUK, OCYLLECTBNAeTCS
NOCPeACTBOM BO3[AEWCTBUA Ha OpraHbl ynpaBneHUs (KHOMKWA YNpaBneHWs, 3HKOHAEp) U
nonyyeHne obpaTHoW CBsA3M uepes rpacduueckuin gucnnen. Kputudeckas wHdopmauus o
COCTOSIHMM KOHTpONfepa W aBTOMaTU3MPOBAHHOrO OObEKTa BbLIBOAUTCA Ha CBETOBbIE

WHOAUKATOPDI.
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B cnydyae, koraa, 3HaveHue, NO KpanWHEW Mepe OAHOro, KPUTUYECKOro mnokasarens,
KOHTponupyemoro 6a30BbiM NPOLIECCOPHBLIM MOAYNEM W/WNU MOAYNEM PacLUMPEeHUsl, LOCTUTHeT
NOpPOroBOro 3HayeHws, COOTBETCTBYIOWIUA MOAYNb BbipabaTbiBaeT TPEBOXHbLIA CUrHan W
nepepaet ero Master-ycTponcTsy no cneyvanbHOM NMHKUKM ANS Nnepeaayn TPEBOXHbBIX CUrHaNoB
(14). Master-yctpoCTBO MONYyYMB TPEBOXHbIA CUrHan, B COOTBETCTBMM C MNPUOPUTETOM,
3afjaHHbIM anropuTMOM, onpauwivBaeT Slave-yCTPOMCTBA, TOYHO AWArHOCTUPYET CUTyauumio U
BbINONHAET [AeNCTBUs,, 3adaHHble anroputMoMm (nepepaer curdan B SCADA-cucrtemy,
ocTaHasnusaeTt obopyaosaHue 1 T.4.).

Mpu BO3HNKHOBEHWUM c605 B OTAENbHOM Slave-ycTporcTBe, Koraa yCTpoucTBO nepecraeT
OTKNMKaTbCA Ha 3anpocbl Master-ycTpoiictea, Master-ycTpocTBO nepegaer, yepes LMHY
nepedauv [aHHbIX, ANA MNOAKMIOYEHHbIX Slave-yCTpoWCTB KOMaHAy Ha WrHOpUpoBaHMWe
nocneayioulen nepeaayn curdana cbpoca ycrponcrea no BbigenNeHHoR CUrHanbHoin nuHum (15).
MNMonyune komaHay-npeaynpexaexHve Slave-ycTpoincTsa, B COOTBETCTBAN CO CBOMM BHYTPEHHUM
anropuTMOM, WrHOPWUPYIOT nocneayoLlylo komaHay cbpoca yCTpoWcTBa, nonyyaemyl ro
BblAENEeHHOW curHanbHon nuHuu (15). Slave-ycTpoilCTBO, KOTOPOE HaxoAUNOCb B COCTOSHUW
cbos M He Obino cnocobHO npuHATL KkoMaHAy 06 WrHopupoBaHMM KOMaHabl cbpoca,
nepesanyckaeTtcs. [locne nepesanycka COGOMHOro YCTPOWCTBA NPOM3BOAUTCA MOBTOPHOE
npucBoEHME eMy aapeca uyepes CepBUCHYIO WuHY (12). Slave-ycTpoWcTBO BO3BpallaeTcs B
pa6oTocnocobHoe cocTosiHMe.
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®OPMYNA U3OEPETEHUA

1. MporpaMMuUpyeMbIit NOTMHECKUIA KOHTPONNep BKNIOYAIOWMWA MOAKIIOYEHHbIN K
oblueil WuHe [aHHbIX NPOLECCOPHbIA MOAYNb NOAKIIOUEHHbIW B pexume Master ¢
BO3MOXHOCTbIO NOAKMIOYEHUSI K HEMY U K OOLEel LMHe AaHHbIX N0 MEHbLUEA Mepe OJHOro
MOAYNA PaclUMPEHUs], OTNIMYAIOWMIACA TeM, YTO MPOLECCOPHbIA MOAYNb BLINONHEH B BUAE
6230BOr0 NPOLECCOPHOr0 MOAYNSA K KOTOPOMY MOAKMIOMEH MO BHYTPEHHEN LWWHE AaHHbIX
NPOLECCOPHbIN CYOMOAYIb, BLIMUCIIMTENbHBIE PECYPChi KOTOPOTO NPEBLILLAIOT BbIYUCITUTESNbHBIE
pecypcbl 6a30BOr0 NPOLIECCOPHOrO MOAYNSA, NPUYEM NPOLIECCOPHbIA CyOMoAynb NoAkNtoYaeTcs
B pexume Master, a HecyLmMiA NPOLIECCOPHbIA MOAYNb NEPEBOAUTCA B PEXUM Slave.

2. MporpamMuUpyeMbiii NOrMYECKUA KOHTPONMNEP No N.1, OTAIMYAIOWMMACA TeM, YTO
MPOLUECCOpHbLIN  cyOMoaynb pasMelleH HEenocpeaCTBEHHO Ha NpOLIECCOPHOM MmoAyne ¢
NOAKSIIOMEHNEM K BHYTPEHHEMN LUMHE AaHHbIX NPOLIECCOPHOro MOAYNA Yepe3 pasbeMm Wnn Ha
yAANeHHOM OT NpoLeccopHoro cy6Moaynsa Hocutene C MOAKMIOYEHWEM K BHYTPEHHEN LunHe

AaHHbIX NPOLIECCOPHOro MOAYNA Yepes wneid unu kabens.

13
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