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NPOMbIWNENHLIE KOHTPONNEPI

FASTWEL 1/0: pazsutue
NPOAYKTOBOM JIMHENKM

Yactb 1

Anexcarnap JlokoTtkos

B cratbe onucaHa asontoums nporpammupyeMbix koHTposnepos cepun FASTWEL 1/O

¢ MOMeHTa Bbixoaa umkna nybamkaumi «FASTWEL 1/ O uanytpus» 8 2007-2008 rogax
Ao Hacroswero BpemeHu. [laércs noapobHOe onucaHne HEKOTOPbIX GYHKLMOHANbHBIX
Bo3MoxHocTteH, otnnyatowmx FASTWEL 1/ O ot koHTponnepos apyrix npoussogutenen.

[Ipo1uwto ceMpb JeT ¢ MOMEHTa BBIXOAA
mukita myoaukanuit «FASTWEL 1/0 u3-
HYTpHU», B KOTOPBIX C TTO3UIIUN pa3padoT-
YHUKa PaccKa3blBalIoCh O (PYHKIIMOHAIb-
HBIX BO3MOXHOCTSIX, OCOOEHHOCTAX U
MIPUHIINTIAX, TIOJIOXXEHHBIX B OCHOBY pa3-
paboTKM anmapaTHO-TIPOrPaMMHOI'O KOM-
miekca FASTWEL 1/0.

3a 3T0 BpeMs COCTaB MPOAYKTOBOM JIM-
Heiiku FASTWEL 1/0 monoaHwicss Ho-
BBIMM KOHTPOJUIEpAMU U MOIYJISIMU BBO-
Jla-BBIBOMA, PACIIIMPUINCH (DYHKIIMOHAJb-
HbIe BO3MOXXHOCTH paHee pa3paboTaHHBIX
MOJIyJIEl, a TAaKKe MHCTPYMEHTAJIBHOTO U
CHCTEMHOTO TIPOTPAaMMHOTO obecreue-
Hus1. Kpome Toro, peainzoBaHa MoaIepxK-
Ka JIOMOJTHUTEIbHBIX TPOMBIIILJIEHHBIX CE-
TEBBIX MPOTOKOJIOB U PaCIIMPEHbI KOMMY-
HUKAIlMOHHbIC BO3MOXKHOCTH KOHTPOJLIE-
poB. [lpu 3TOM pemiaroiiiee BIUSHUE Ha
pa3BUTHE anmnapaTHO-TIPOrpaMMHOTO
komrutekca FASTWEL I/0 okazaHo mosib-
30BaTeNISIMU, PEAIbHBIMU U TTOTEHLIMAIb-
HBIMU, BKJIIoYasi pa3pabOTYUKOB CUCTEM
MPOMBIIIJIEHHOI aBTOMAaTU3aluu U 60p-
TOBBIX CHCTEM, a TaKXKe 3aUHTEPECOBaH-
HBIX CMELMATNCTOB, BBICKAa3aBIINX MacCy
MHTEPECHBIX 3aMeUaHMIi 1 TTIOXKEJIaHUI 1o
ciepaMm tiepBbix nyonukauuii B «CTA»
1—4/2007 u 1/2008.

Llens maHHON cTaTbu — MPOAEMOH-
ctpupoBath sBoaouuo FASTWEL I/0
LIUPOKOI aymIUTOPUHU CYIIECTBYIOIIUX U
MOTEHILIMAJbHBIX MMOJIb30BaTEIEH, OTME-
TUTh OTJIMYUTEIbHbIE OCOOEHHOCTH KOM-
TJiekca B CpaBHEHUM C BApMAHTOM CeMU-
JIETHEM JaBHOCTU U OoJiee pa3BEPHYTO OT-
BETUTb Ha PsIi BOIIPOCOB KOHIENTYalb-

HOTO XapakTepa, 3aJaBacMbIX ITOJIb30Ba-
TEJISIMH.

st KpaTKOCTH W3JI0XEHUST TePMUH
«KOHTpOJUIEP» OYIIET ajiee UCIIOIb30BaTh-
¢s1 BMECTO TEPMUHA «KOHTPOJUIEP Y371 Ce-
TH», KOTOPBIM B TOKYMEHTAIIUKM U CIIpa-
BOUYHBIX MaTepuajax 0003HA4yaeTCcs MO-
ITyJTh TIEHTPAJIBLHOTO MPOLIeccopa, UCIION-
HSIIOIIMIA TIPUJIOXKEHNE T10JIb30BaTes,
pa3paboTaHHOE B aIalITUPOBAHHON cpejie
paspabotku CoDeSys 2.3, u B3aumozneii-
CTBYIOIIMI C 0OBEKTOM aBTOMATU3ALIMU
yepe3 MPUCOCTUHEHHBIE K HEMY MOIYJINA
BBOJA-BbIBOJIA.

Ha MoMeHT BbIxOZA IMKIA CTaTeit
«FASTWEL 1/0 usnytpu» B 2007—2008
rogax muHeiika FASTWEL 1/0 Bkmouana
B cebs Tpu KoHTposuiepa: CPM701,
CPM702, CPM703 na Ga3ze 16-pa3psimHO-
ro mukporpoueccopa R1610C, coBmecTn-
Mmoro ¢ 80186, a Takxxe 6a3oBoro HabGopa
MOJyJieli JTUCKPETHOTO BBO/A-BbIBOJA,
aHAJIOTOBOTO BBOJIA, BCIIOMOTATEJIbHBIX
MOJIyJieil BBO/IA U PACTIPE/ICIICHUS TOTEH-
LIMAJIOB MUTAHUS TATYNKOB U KOMMYTa-
LIMOHHBIX YCTPOMCTB M MOJIyJIeii BBOJIA M-
TaHUST MEKMOJYJIbHOM HIMHBI.

KonTposeps 061ana1 J0BOJILHO Orpa-
HUYEHHBIMU BBIUMCIUTEILHBIMU PECypca-
MU: pa3Mep MaMsITH JUIsl pa3MeleHUsI Koa
TOJIb30BATEILCKOTO MPUIOXEHUSI COCTAB-
JIs11 He Gostee 64 KOAIT, IaMsITh IIepeMEHHBIX
3aHMMasia He 0oJjiee 32 KOaiiT, HAa obiacTu
BBOJIa-BbIBOJIA MTPUXOAMIIOCH TIO 8 KOAWT.
[Tpu 3TOM B cOCTaBe KOHTPOJLIIEPOB HE Obl-
JIO YaCOB-KaJIeH/Iapsl C MUTAHUEM OT OaTa-

pPEeU U Ha CUCTEMHOM YPOBHE He MOAIEPKHI-
Banuch s3HeproHesaBrucumbie (RETAIN) re-
peMeHHble, a KOMMYHUKAIIMOHHbIC BO3-
MOXHOCTHM KOHTPOJLUIEPOB ObLTN MpeACTaB-
JIEHBI CEpBUCAMU MMOMYMHEHHOTO Y371a ceTe-
BeIX npotokojioB CANopen (CPM701),
MODBUS RTU/ASCII (CPM702) wu
MODBUS TCP (CPM703).

BcTpoeHHast cuctema UCTIOJTHEHUS TPU-
JIOXKEHUI, CO3IaBaeMbIX MOJb30BaTEIEM B
cpene pazpaborku CoDeSys 2.3 Ha si3bIkax
crangapra MOK 61131-3, us-3a psnga
orpannueHuit CoDeSys 2.3, kacatomuxcst
neseBoit muuargopmel 80186, He momaep-
JKMBajla MHOTO3aJdauyHbIil PEXHUM BbINOJI-
HEeHMUS MPUKJIATHBIX aJITOPUTMOB.
A BCJIEICTBUE TOBOJIBHO HEOOJIBILIOTO pa3-
Mepa OMepaTUBHOUN MaMsTU KOHTpOJUIe-
POB ObLIO HEBO3MOXXHO MCIOJIb30BATh ME-
XaHU3M OOHOBJIEHUS BBIMOJHSIOIIETOCS
MPUJIOXKEHUs 6e3 ero OCTAHOBKU U Tepe-
3arycka KOHTpoJuiepa.

CepBuc oOMeHa JaHHBIMU C MOJYJISIMU
BBOJA-BbIBOJA [0 BHYTPEHHEH IIMHE
FBUS nonaepxuBan eAMHCTBEHHBII pe-
KM paboThI, IIPU UCITOTH30BAHUN KOTO-
pOTO Ha KaXXIOM ITUKJIe IMUHBI KOHTPOJI-
Jiep TiepeIaBajl MOIYJISIM OIMH TPYTITIOBOM
3aIpocC, CONEPXKAIIW JaHHbBIe IS BCeX
BBIXOJHBIX KAaHAJIOB CICTEMBI, ITOCJIE YeTro
IOJTyJajl OT MOJYJIei TPYIITOBOI OTBET C
JAHHBIMU OT BCEX BXOMHBIX KaHaJIOB. Bo
BpeMsT 3arpy3K1 WJIM OOHOBJICHUS TIPUJIO-
KEHUsI B KOHTPOJIJIEpe M3 CPellbl pa3pa-
6otk CoDeSys 2.3 uHbOpMallMOHHbI
00MeH ¢ MOMYJIIMU BBOJA-BBIBOIA TIpe-
Kpariajcsi, TOCKOJIbKY M3-3a MaJIOil BBI-
YUCIUTEIBHON MOITHOCTH HE YIaBaJoCh
00ecTieunTh YCTOWYMBOE COEIUHEHUE
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KOHTpOJUIepa CO Cpeloil pa3paboTKu
CoDeSys 2.3 Bo BpeMs 3arpy3Ku MPUIO-
JKEHUS TIPU OJMHOBPEMEHHOM MHTEHCHUB-
HOM OOMEHEe 110 BHYTpEHHE! IITMHE.

[lepeuncieHHbIE OCOOEHHOCTH U BO3-
MOXHOCTb (DYHKIIMOHUPOBAaHUS B IIUPO-
KOM JIMaIra3oHe TeMIIepaTyp orpaHMYiBa-
1 obnacte nmpumeHeHuss FASTWEL 1/0
OOPTOBBIMM CHCTEMaMH IIJIST KEJIEe3HOMO0-
POXXHOTO TPAaHCIIOPTa, HEOOIBITUMU CH-
cTeMaMu cOopa JaHHBIX M YIIpaBJICHUS
JIUCKPETHBIMU U, C HEKOTOPBIMHU JIOITYIIIE-
HUSIMHU, TTIEPUOINYECKUMU TEXHOJIOTUYE-
ckuMu nporieccamu. OMHaKO peajbHble U
MOTEHIIMAIbHBIC TTOJb30BaTEIU, 3aMHTE-
pecoBaHHbBIE B PACIIMPEHUN BO3ZMOXHO-
creii mpumeHenuss FASTWEL 1/0, 3a-
CTaBJISIJIM HAC JBUTAThCS BIEPE, TTPEOI0-
JieBasl IEpBOHAYAJIbHBIC OTPAHUYCHUS U
1100aBIIsist HOBbIe (DYHKIIMOHAJbHbBIE BO3-
MOXKHOCTH.

Hrorom paboThl MHKEHEPOB KOMITAHUU
cTajo Havajio mpousBonacTsa B 2009 roay
OoJiee NecsiTKa HOBBIX TUIIOB MOAYyJIei
BBOJIa-BbIBO/IA, BKJIIOYAsI MOIYJIM U3MEpPEe-
Hus TeMmmnepatypbl (AIM724, AIM725),
aHasioroBoro BeiBoaa (AIM730, AIM731),
MHOTO(YHKIMOHATbHBIM MOAYJIb IHUC-
kpetHoro BBoma (DIM764), moaynu aHa-
JIOTOBOTO BBOJIa CUTHAJIOB MOCTOSITHHOTO
toka 0—20 MA u 4-20 MA (AIM721,
AIM722, AIM723), nocienoBaTeJbHbIX
unrepdeiico  RS-485 wu  RS-232C
(NIM741, NIM742) u KOHTpoJIEp
CPM704 ¢ cereBbIM MHTEPDEiCOM IO -
ynHéHHoro y3i1a PROFIBUS DP-VI.

B To Xe Bpems s KOHTPOJUIEPOB
CPM70x 6b11a pazpadboTaHa MHOT03a1a4-
Hasl cucTeMa MCIOJHEHUS MPUJIOKEHUI
CoDeSys 2.3, nogaepxkuBatoliass 0OHOB-
JIeHWe TPUJIOXKEHU I Ha JIETY, a U1sl oOMeHa
C MOJYJISIMU BBOJIa-BbIBOJA ObLI 100aBICH
peXUM WHAMBUIYaJTIbHOTO OIpoca, Mpu
KOTOPOM KPaTKOBPEMEHHOE WJIM MOCTO-
SIHHO€ OTCYTCTBHME CBSI3U C KaKUM-JIMOO
MOJTYJIeM He TTPUBOIMJIIO K TTOTEPE CBSI3U CO
BCEMU MOIYJISIMH.

K xonity 2011 roga ctanu OCTYIMHBIMU
TPU HOBBIX KoOHTpoyiepa (CPMT7I11,
CPM712 u CPM713) Ha 6a3e 32-pa3psii-
HOro x86-COBMeCTHMOIoO IIpolleccopa
Vortex86DX ¢ TakTOBOW  YacTOTOU
600 MIi1, Meromx Ha CHCTEMHOM YPOB-
He MOIIEePKKY IHEProHe3aBUCHUMBIX TTepe-
MEHHBIX, BCTPOCHHBIEC YacChl-KaJIeHIaph C
OaTapeiiHbIM IHWTaHUEM, B CPEIHEM B
20 pa3 6osiee BbICOKOE ObICTPOACICTBUE U
B 30 pa3 GoJbLINe pa3Mepbl MaMsITH ISt
pa3MelIeHusT Koa W NTaHHBIX TPUIIOXKe-
HUS, YeM Yy paHee pa3paboTaHHBIX
CPM70x, HO ¢ coxpaHEeHUEM TTOTpedJIsie-
MOI MOIITHOCTH U C BO3MOXKHOCTBIO MUT-

pauuu ripoekToB CoDeSys 2.3, paHee pa3-
pabotanHbix it CPM701, CPM702 u

CPM703, wa CPM711, CPM712 nun
CPM?713 cOOTBETCTBEHHO.
KoMMyHUKALIMOHHBIE ~ BO3MOXKHOCTU

koHTpoiepa CPM713 1o cpaBHeHUIO ¢
CPM703 6butu paciuupeHbl QYHKIMOHU-
PYIOIINM OJTHOBPEMEHHO C CEPBUCOM TIOMI-
YUHEHHOTO y3JIa MacTepoM TIPOTOKOJIA
MODBUS TCP u cucremHoit 6ubimore-
koii coketoB FastwelSysLibSockets.lib, To-
CTaBsIeMOl B TIaKeTe  ajanTaiuu
CoDeSys 2.3 nst FASTWEL 1/0 u mo3Bo-
JITIONIe peaqn3oBaTh JIIOObIE CETeBbIE
niporokosel ToBepx UDP 1 TCP B mpuiio-
xennn CoDeSys 2.3. KoHtpomiep
CPM712 BbI1ICI C TOAICPKKOM (PYHKIIMIA
Mactepa Tipotrokora MODBUS RTU/
ASCII, a uandopmarmoHHast EMKOCTh Cep-
Brca nmpotokosna CANopen KOHTpoJsuiepa
CPM711 no cpaBHeHuto ¢ CPM701 6bl1a
yBeJmueHa OoJiee 4yeM B 3 pasa M JOCTHIJIA
512 nmepenaBaeMbIX ¥ 512 MpUHUMAaEMBbIX
KOMMYHUKAIIMOHHBIX 00BEKTOB.

C nosiBiieHreM KOHTPOJUIEPOB, CIIOCO0-
HbIX O0OpabaTbiBaTh OOJbIIME OOBEMBI
NAaHHBIX, TTOTPEOOBATIOCH YBETUIUTH UH-
dopmanmonnyio émkocth FASTWEL 1/0
B YaCTH KOJIMYECTBA BBOAUMBIX aHATIOTO-
BBIX CUTHAJIOB U JOTIOJHUTEIbHBIX KOM-
MYHUKAIIMOHHBIX MTHTeP(deiicoB.

Kpowme Toro, mist peanuzanuy HEKOTO-
pBIX KJIaCCOB CHUCTEM cOopa JaHHBIX U
yIpaBJIeHUs TIOJb30BaTeNsIM TpeboBaIach
BO3MOXHOCTb OOHApYXEeHUST OTKA30B 13-
MEPUTENbHBIX U AUCKPETHBIX KaHAJIOB,
BKJTIOUAsi OOpBIB LEMU MPUCOETUHEHUS
JaTyMKa ¥ BXOJHOTO KaHajla MOAYJISI BBO-
Jla-BBIBOJIA.

B utore B TeueHue 2013 roga paspabo-
TaHbI 8-KaHaJIbHbIE MOJYJIU AUCKPETHOTO
BBOJIa C KOHTPOJIEM LIEJIOCTHOCTH LieTei
MPUCOENUHEHUS] JaTYUKOB U 8-KaHallb-
Hbl€ MHOTOJIMANa30HHbIe MOAYJIU aHaJIO-
TOBOTO BBOJIA C PACILIMPEHHO TMarHOCTHU-
KOl 1 CyMMapHbIM BpeMEHEM M3MEPEHUsI
10 BceM KaHaJlaM 4yTb 0oJjiee 1 Mc, a B ce-
pMIAHO BBINTyCKAaeMbIi MOAYJIb Mpuéma
CUTHAJIOB TEPMOMETPOB CONMPOTUBICHUS
AIM725 no6asneHa GyHKIMSI OOHaApYKe-
HMs1 00pbIBA U KOPOTKOTO 3aMbIKaHUST U3-
MEepUTENbHBIX Leneil. OTHOBpEeMEHHO C
yKa3aHHBIMU pa3paboTKaMu ObLIO BBIMY-
LIEHO CTelMaJbHOE UCIIOJHEHUE MOIYJISI
AIM725, nonaepXuBarolilee HOMUHAJb-
HbIE CTaTUYECKUE XapaKTePUCTUKHU TEPMO-
METPOB COIMPOTUBJIIEHUS] OTEYECTBEHHOTO
npousBoactea TCIT 5011, TCIT 10011,
TCM 50M u TCM 100M, a B cepuitHO BbI-
MyCKaeMOM MOj1yJie BBOJIa CUTHAJIOB Tep-
momnap AIM724 peanusoBaHa rnmoaaepxka
tepmonap tuna L (XK).

KoMMyHUMKauMoOHHBIE BO3MOXHOCTH
Bcex KoHTposuiepoB FASTWEL 1/0 B uto-
se 2013 roga cyliecTBeHHO paclIMPUINCh
C BBIXOIOM BCTPOEHHOTO B CHUCTEMY HC-
MOJTHEHMS JApaiiBepa KOMMYHUKAIlMOH-
HbIX TOpToB RS-485 11 RS-232C Ha ocHo-
Be moayJieit NIM741 u NIM742, nonkio-
YaeMbIX K MEXMOIYJIbHOM IITMHE KOHT-
posepoB. PaHee mist opraHu3amuu no-
ITOTHUTEJIbHBIX KaHAJIOB OOMeHa TaHHbBI-
MU Yepe3 yKa3aHHbIe MOIYJIU B ITPUITIOXKe-
HUU, BBITIOJHSIONIEMCSl HA KOHTPOJLIEpe,
TpebOBaJIOCh MCIOJIB30BaTh (HDYHKIINO-
HajJbHble  OJOKW U3  OUOJIMOTEKH
nim741 _742.lib, uMerouire He OYEHb MPO-
CTYIO TSI TOHUMaHMSI MOJIEJTh TIOBEICHUST
U 3aHUMAIOIIMe MPWIMYHOE KOJIMYECTBO
namsaTu. Terepb xe 1151 TpuéMa u repesa-
YU JaHHBIX 110 MTOC/IEIOBATEIbHBIM KaHa-
Jam cBsidu uepe3 moaynu NIM741 u
NIM742 MOXHO HCIOJIb30BaTh ABE MPO-
CThIE (yHKIUU u3 OMOJIMOTEKUN
FastwelSysLibCom.lib.

Hauano 2014 roga 6bu10 OTMEYEHO BbI-
MyCKOM HOBO# Bepcuu (2.62) cucTeMHOro
MPOTPAMMHOTO 00eCIIeueHUsT KOHTPOJIIe-
poB u naketa agantauuu CoDeSys 2.3 nis
FASTWEL 1/0, B x0TOpPOIi 7151 KOHTPOJI-
sepoB CPM711, CPM712 u CPM713 nio-
sIBUJIach Moanepkka naterpanuu ¢ GPS-
MPUEMHUKOM JUTSI OTIPEeSIEHUSI TOUHOTO
BPEMEHU ¥ CUHXPOHU3ALIMKN BCTPOSHHBIX
CHUCTEMHBIX 9YaCOB KOHTpOJIIepa.

Kpome Toro, kontpomrep CPM713
ctai nonaepxuBaTh npotokoa NTP mis
CUHXPOHM3AIIUYM BPeMeHU I10 CeTH, TPU-
4y€M KakK B KauecTBe KIMEeHTa, TaK U cep-
Bepa CETEeBOTO BPEMEHM, UTO B COBOKYII-
HOCTH C BO3MOXHOCTBIO TTOJTy4eHUsT TOU-
Horo BpeMeHU oT GPS-mpuémHmnKa mos-
BOJIWJIO PEIIUTH TIpobieMy obecriedeHust
€IMHCTBAa BpPEMEHU Ha MHOXECTBE Y3JI0B
ceTu.

W, nakonet, B koHTposepax CPM712
u CPM713 ObuT peann3oBaH CEpPBUC O~
YUHEHHOTO y3Jla CEeTeBOTO IPOTOKOJIA
DNP3 Outstation ¢ ypoBHEM COBMECTH-
MOCTH, TIpeBbInatomum Level 2.

Hanee OymeT paccKazaHO O HEKOTOPBIX
U3 MIepeUnCICHHBIX HOBIIECTB UyTh OoJiee
MoapOOHO.

B HEKOTOPBIX OTpacisiXx dHEPreTUKU K
CHCTeMaM aBTOMATHU3ALIUU TIPEIbSIBIISIIOT-
cs1 BecbMa XECTKMe TpeOboBaHMsI, Kacaio-
IMecs] AMarHOCTUPOBAHUS WCIIPABHOTO
COCTOSTHUSI TEXHIYECKUX CPENICTB CUCTEMBI.

Hampuwmep, B nokymeHnte «OCHOBHBIE
TTOJIOKEHMST TI0 aBTOMAaTU3alluu, TeJleMe-
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Puc. 1. YnpowéHHasa cxema BXOHOI Lenu Moayna auckpeTHoro eopa DIM762

XaHU3aUM 1 UHOOPMALMOHHO-YTIPaB-
JISIOWKUM cUcTeMaM rasonepepadaThl-
BAIOLLIMX IPOU3BONICTB», BHIMYLIEHHOM B
1997 rony (torma eme PAO «[azmpom»),
YKa3bIBaJd0Ch, YTO JIOObIE OTKJIIOYEHUS
KaHaJIOB KOHTPOJISI TapaMeTpoB, OIpe-
NEJISIIOLIUX B3PBIBOOMNACHOCTh 00BEKTa
WIN U3MEHEHHUE MapaMeTPOB CUCTEMBbI
3alIUTHI, AOJKHBI (DUKCUPOBATHCS CU-
CTEMOM.

AHaJIOTUYHBII HOPMATUBHBINA TOKY-
meHT CO 01-05-AKTHIT-002-2004, BbI-

nymeHHb ['YIT «UIITOP» ¢ yuactuem
OAO «AK «TpaHcHedTenTpOaYKT», Cpeaun
TpeOGOBaHUi K KOHTPOJIJIEpaMm JUIsi CUCTEM
aBTOMAaTU3allMU MePEeKauMBaOIINX CTAH-
LM coliepXkall Ceayroline MoJoXeHUsI,
Kacawoluecss (GYHKIUA ITUArHOCTUKM:
«AmmaparHble yCTPOWCTBA KOHTPOJIJIEPOB
TTOJDKHBI UMETh CPEJICTBA CAMOKOHTPOJIS,
obecreynBaIIue NX TECTUPOBAHUE:

® (QYHKIIMOHUPOBAHUSI AKTUBHBIX 3Je-

MEHTOB;
@ TIPOTPaMM TTOJIb30BAaTEIS;

@ nHTepdeliCHBIX KaHAJIOB U LIeTeil naT-

YUKOB;

o GYHKIIMOHMPOBAHUSI MOJIYyJeil BBOAA-

BBIBOJIA.

[Ipu oOHapyXeHUM HEUCIpaBHOCTU
JOJIKHBI OTIPENIETISITHCST XapaKTep U MECTO
HeWCTIpaBHOCTU, (OPMUPOBATHCS CUTHA-
JIbI, KOTOPBIE MOTYT OBITh UCTIOJIb30BaHbBI
JUTST TIPUHSITUSI MEP TI0 YCTPaHEHUIO TO-
CJIENCTBUI OTKAa3a».

[MepBoHauanbHO MpU pa3pabOTKe MOMY-
Jieli aHAJIOTOBOTO W AMCKPETHOTO BBOIA
FASTWEL I/O ¢yHKIMU KOHTPOJIS 1Ie-
JIOCTHOCTH 1IeTIel TOAKIIOYEHUS NaTIM-
KOB He OBLJIO YIIeJeHO JOMKHOTO BHUMA-
HUS BBUY CAEJIAHHOTO TOT/A MPEAToo-
JKEHUsI, 4YTO TTOTpeduTenn OyayT He TOTO-
BBI 32 HEe€ TUIaTUTh, a TAKXKE M3-3a CyIIe-
CTBEHHBIX OTpaHUYEHUI MO rabapuram.
OpHaKoO UIsI HEKOTOPBIX CUCTEMHBIX WH-
TErpaTopoB OTCYTCTBUE KOHTPOJIS LIEJI0CT-
HOCTHU LIeTell 0Ka3aJ0Ch CYIIeCTBEHHBIM
¢akTopoM, OrpaHUYMBAIOLUIUM CIEKTP
npumeHenuit FASTWEL 1/0.

BricTpo ynanoch peanuzoBaTh (DYHKLIMIO
00HapyXKeHUsI KOPOTKOTO 3aMbIKaHUSI U
00pbIBa LeMneil MOAKIIOUEHUS] TEPMOMET-
POB cONPOTUBIEHMS JUIst Moyt AIM725,
MOCKOJIbKY 3TO MOTPeOOBaIo TOIBKO MO-
IuduKaIU MUKPOMPOTrPaMMBbl MOJIYJIsI
0e3 qopaboTKU arnmnapatHoii yactu. [l1o-
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MYTHO pa3pabOTYMKU CMOTJIN YMEHBIIIUTh
BpeMsI U3MEpPEHUs C IepBOHAYATbHBIX
200 Mc Ha oguH KaHaJs 10 80 MC U BBECTH
emeé psi YAyYIIeHWI, OOHO U3 KOTOPHIX
TMPUBEJIO K TTOSIBIIEHNIO HOBOTO MCITOJTHE-
HUST MOAYJISA, TIpeTHAa3HAYEHHOTO JUISI TIPH-
MEHEHMSI COBMECTHO C TEPMOMETPAMHU CO-
TMPOTUBJICHUS, UMEIOIIIMMU HOMUHAIbHBIC
cratnyeckue xapakrepuctuku TCIT u
TCM o T'OCT 6651-2009.

Jns peanuzanunu (GyHKIIMKA OOHapyKe-
HUS O0OpbhIBa TepMoOmapbl B MOIyJIe
AIM724 notpeboBanach HeOOIbIIAS 10-
paboTKa anmnapaTHOi 4acTu U MoauQu-
KalMs MUKPOTIPOrpaMMbl MoyJist. M3me-
PUTEIbHBIN TPAKT MOMIYJISI CONEPKUT CXE-
My OOHapyXeHHus1 OO0pbIBa TepMoOIlapbl
(Burnout Detection Circuit), KoTopas
M3HavyaJbHO He Oblla 3aJeiicTBOBaHa, a
nocjie MOAMGMUKALMUA TePUOANYECCKHU
(opmupyeT TOK cBepXMaoii BEIUYUHBI,
MpOMycKaeMbIil yepes3 Craii MoaKIIouEH-
HOI TepMoMmaphbl CHayajaa B OHOM, a 3a-
TE€M B IPOTUBOIOJ0XHOM HaIlpaBICHUM,
YTO MO MOJIyYeHHOI pa3HOCTU MOTEHIIMA~
JIOB Ha BXOJTHOM MHCTPYMEHTAJIbHOM YCH -
JIUTEJIE TTO3BOJISIET CYAUTH O LIEJTOCTHOCTH
crasl M LenU MOIKIIOUEHHUS TepMOoIiapbl
KO BXOZy MOAYJISI.

B HOBBIX 8-KaHaJIbHBIX MOIYJISIX
AIM791 u AIM792, npenHa3zHaYeHHBIX

JIJIS1 UBMEPEHUSI TOKA M HaIPsKEH s, UMe-
€TCsl BOBMOXHOCTb YCTAaHOBKM JTOIYCTH-
MBbIX I'PaHUII AUANA30HOB U3MEPEHUS IS
KaXKI0ro KaHajia, BbIXO/I 3a ITPeaesibl KOTO-
PbIX COMPOBOXIAETCSI YCTAHOBKOM COOT-
BETCTBYIOILIMX ITPU3HAKOB B CTATYyCHOM Ka-
HaJle MOJyJIsl, a TAKXKe CBETOAMOHOM UH-
nukauueii. Kpome Toro, nmpu oopbiBe 1ie-
M JTI000TO JaTYMKa C TOKOBBIM BBIXOJOM,
MOJAK/JIIYEHHOTO K KaHajlaM MOAYJs
AIM791, B craTycHOM KaHajle MOIyJs
yCTaHaBJIMBAEeTCs MPU3HAK OOpbIBA LIETH.
HawnboJsee cinoxHo 1Jis peleHust oKka-
3ay1ach MpobJeMa KOHTPOJIS LIEJIOCTHOCTH
LIETH TaTYNKOB TUCKPETHBIX CUTHAIOB, U
MpeXe BCEro TaK Ha3bIBAEMBIX «CYyXMX»
KOHTAKTOB, K KOTOPbIM OTHOCSITCS MeXa-
HUYECKNE KOHTAKThI KOHLIEBBIX BBIKITIOYA-
TeJiel, OJIOK-KOHTAKThl MATHUTHBIX MYC-
KaTeJieil, KOHTAKTOPOB, ITPOMEXKYTOUHBIX
pese ¥ IpYyruX KOMMYTallMOHHbBIX TPUOO-
poB. CJI0XHOCTh COCTOUT B TOM, UYTO MO-
IyJTI0 TpeOyeTcsl OTInYaTh Pa3OMKHYTOE
COCTOSTHUE KOHTPOJMPYEMOIr0 KOHTAKTa
OT OOpBIBA LIETN MOAKIIOYCHUS KOHTaKTa
K BXOJHOMY KaHaJly MOJIYJISI, TO €CTh BMe-
CTO JABYX JIOTMYECKUX COCTOSTHUMN Ka>KIbIiA
KaHaJl MOMYJIS IOJDKEH pa3indyaTh TPU:
BKJIIOUEH, BBIKJIIOUEH WJIU OOPBIB LIETIH.
OnucaHue criocoda pelreHus: TaHHOM
3agaun Ha ipuMepe Monyist DIM766 cite-

JIyeT HavaTh C aHAJIU3a YIPOIIEHHOM cXxe-
Mbl KaHajla MONyJid AUCKPETHOrO BBOIA
DIM762 (puc. 1), IpuMeHsIeMOit MHOTH -
MU MPOU3BOJUTENSIMU MHOTOKaHATbHbBIX
MOJLyJIel TUCKPETHOTO BBO/IA C OJHOIPO-
BOJIHBIM TOJKJIIOYEHUEM, B KOTOPBIX HE
MPeAyCMOTPEHO BO3MOXHOCTH OIpe/iesie-
HUS COCTOSIHUS OOpBIBA LIETIH.

Kaxxmplit 13 BOCbMU KaHAJIOB MOIYJIST
DIM762 1103BOJISIET OMPEICIUTh 1B CO-
CTOSTHUSI TIOAKJTIOYEHHOTO K HEMY TaTIU-
Ka (KOHTaKTa VI AUCKPETHOTO BBIXOMA C
HEHYJIEBBIM TOKOM YT€UKN): BKITIOUEH WU
BBIKJTIOUEH. [10JI0KUTEeIbHBIN TTOTEHIINAT
+24 B c BbIxona 6J10Ka MTUTaHUST TIOKITIO-
yaeTcsl K pe3uctopy R BO BXOJHON IeTn
KaXI0To U3 BOChbMU KaHAJIOB Yepe3 HoXe-
BOU KOHTAaKT pacrpelesieHus TMUTaHUs.
OO6mwmit mpoBOA BEIXOAA O10Ka MUTAHMUS,
TMOAKITIOYAeMBIii KO BTOPOMY HOXEBOMY
KOHTAaKTY, Ha puc. | He TToKa3aH, TaK Kak
9TO He TpeOyeTcst IS MOCIEAYIOIETro n3-
soxeHusi. Pe3uctop R orpaHUIMBaeT TOK
BO BXOJHOU 1IeTi. 3HaUYeHUe TOKa Orpa-
HuueHus coctanisiet 10 MA. CoBMecTHO ¢
koHaeHcaropom C pe3uctop R ompenenser
TTOCTOSTHHYIO BpeMeHU (UIbTPa HIDKHUX
YaCTOT, YCTPAHSIOIIETO BBICOKOUYACTOTHBIE
moMexu Bo BxoaHo# nenu. CTabuanuTpoH
D ompenensier nuama3oH 3HaYeHUI Ha-
npspkeHust Uy, mpu KOTOPBIX KaHasl Haxo-
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Bnok nutauna 24 B
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KoHTponupyewmsiit N
KOHTaKT

YcnosHble 0603HaueHus: R — pesuctop (R, — wyHTupylownii pesuctop); U — HanpaxeHue

(Uq - xaHan sbiknioyeH, Uy — kaHan BKN04EH); Iy — TOK BO BXOAHOW LUeny Npy pasOMKHYTOM KOHTaKTe;

DI - nucKpeTHbIt BXOS,.

Puc. 2. Cxema C WYHTUPYIOWUM PE3UCTOPOM R, NOAKNIOYEHHBIM NAPaNeNbHO KOHTPONUPYEMOMY

KOHTaKTy

HoxeBble KOHTaKTbl pacnpejenexns noTeHunana nuTaHus
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YcnoBHble 0603HaueHus: R, — wyHTMpylowmii pesuctop); U — HanpsxeHne; DI — aucKpeTHIit BX0A;

MUX — mynbtunnekcop; DA1 — y3en usmepenus Hanpaxenus; DA2 — y3en namepeHus toka.

Puc. 3. YnpowéHHasa cxema BXOAHbIX Lieneil Mopyna auckpeTHoro eeoaa DIM766

IATCS B BBIKJIIOYEHHOM COCTOSIHUM (OT
+15 mo +30 B), u U}, Ipu KOTOPBIX KaHAT
BKTIO4EH (0T —3 o +5 B).

[pu 06pbIBe 11N TOAKITIOYEHUST KOHT-
POJIMPYEMOTO KOHTaKTa KO BXOY MOYJIST
Pa3HOCTh MTOTEHIINAIOB MeX Ty BxomoM DI
U 00IIMM TIPOBOOM OJ10Ka nutaHus 24 B
Oyner paBHa U, TO eCTh OyIeT COOTBET-
CTBOBAaTh COCTOSTHUIO, KOT/Ia KOHTPOJIH-
PYeMbIil KOHTAKT BBIKJIIOUeH. TakuM obpa-
30M, JIJISI TOTO YTOOBI Pa3IUIUTh OTHU ABa
COCTOSIHUSI, HEOOXOAMMO TIPU TTOMOIIN
pe3ucTopa, BKIIOYEHHOTO TapauiebHO
KOHTaKTY, 00eCTIeYnTh MPOTeKaHNe HEKO-
TOPOTO PAa3TUIMMOTO TOKa TIO0 BXOIHON
LIETTN, KOTAa KOHTPOJIUPYEMbIii KOHTAKT
Pa3oMKHYT (puc. 2), ¥ caesaTh TaK, YTOObI
ontpoH U W3 JIOTMYECKOTO 3JIeMEeHTa C

NIByMSI COCTOSIHUSIMU TIPEBPATUIICS, KaK
MWHUMYM, B IByXpa3psinHbiii ALIIT.

JJ1s1 JOCTYMHBIX HAa PbIHKE OJ0K-KOH-
TaKTOB, KOHIIEBBIX BBIKJTIOUATENIEl U pere
0OBIYHO YKa3bIBa€TCS MUHUMATbHOE 3Ha-
YeHue TOKa, MPOTeKaHne KOTOPOro uepe3
3aMKHYTBIIl KOHTaKT TapaHTUPYETCsI MPO-
U3BOIUTENIEM MTPU HEKOTOPOM HOMUHAb-
HOM HampsiKeHUU, TPUI0KEHHOM K KOH-
TaKTy B 3aMKHYTOM COCTOSIHUU, CKaxXeM,
10 MA nipu 30 B.

Jnst  yBEpeHHOro  pacrio3HaBaHUs
Pa30MKHYTOTO COCTOSTHMSI KOHTAKTa B MOJI-
HOM JAMamna3zoHe pabouux Temreparyp u
3HAYEHU 1 BBIXOJHOTO HAMPSIXKEHMUST UCTOY-
HMKa MUTAHUS TOK Yepe3 IIyHTUPYIOLINI
PE3UCTOP R, | NOIDKEH OBITH MHOTO MEHBILE
MUHUMAaJILHOTO TOKA BO BKIIIOYEHHOM CO-

CTOSTHUY Y MHOTO OOJIbIIIE MAKCUMATTbHO-
IO TOKa, TMPOTEKAIOIIETO 110 BXOTHO 1IeTn
MOJYJIST TIPU OOPBIBE LTI TTOAKITIOUEHMST
KOHTPOJIMPYEeMOTO KOHTaKTa KO BXOIY MO-
nynsi. B anekTpoHuKe TOHSATHE «MHOTO
MEHbIIE» WJIM «MHOTO 0OJIbllie» OOBIYHO
BBIPAXKAeTCsl B KOJTMUECTBEHHOM OTHOIIIE-
Huu B 5—10 pa3. Mcxons us atoro, momiy-
yaeM CJIeAyIollie OLEHKU ITOPOTOBBIX
3HAUEHUI TOKA U HATIPSIKEHUS UTST BXOM-
HOU LIeTTY MOMYJIsI, YIIPOIIIEHHAsI cXeMa KO-
TOPOI1 MOKa3aHa Ha puc. 2:
1. YpoBeHb JIOTUYECKON €AMHULIbI:
0B<U;<5Bnpu/ 210MA.
2. YpoBEeHbB JJOTMUECKOTO HYJIST:

15B<Uy<30 Bripn 1 MA < [ <2 MA.
3. O6pwiB menu: ot 15 B< Uy <30 B

npu 0 MKA < [ <200 MKA.

Takum o6pa3om, NI pacrO3HABaAHUS
YPOBHST JIOTUYECKOU EAVHUIIBI 4epe3
KOHTPOJTUPYEMbINl KOHTAKT B 3aMKHYTOM
COCTOSTHUY JOJDKEH MTPOTEKATh TOK CYIIe-
CTBEHHOU BEIMYWHEI, UYTO O3HAYAET BBICO-
KO€ 9HEepronoTpedeHre CUCTEMBI C O0Tb-
IIUM KOJIMYECTBOM TUCKPETHBIX BXOJOB.

[axe ecnu TPeArnojoXUTh, YTO BCe
KOHTPOJMPYeMble KOHTAKTBI OGOJIBITYIO
4acTh BpEMEHU Pa30MKHYThI, TOK BeJTUIU-
HOI1 2 MA, TTpOTeKaIOIINi Yepe3 KaxKIblii
LIYHTUPYIOIMIA PE3UCTOP R, IUIs KOHT-
poJuiepa ¢ 64 AMCKPETHBIMU BXOIAMM TP~
BOOUT K YBEIWYEHUIO TMOTpedIsieMoit
MOIIHOCTHY Ha 3 BT.

Peminte nmaHHyio mnpoOieMy MOXHO
TOJIBKO TTYTEM UCITOIH30BAHUS UMITYJTbC-
HOTO pexrMa OLIEHKN COCTOSTHUS KaXI0-
TO KaHaJIa, KOTIa TOK MPOITycKaeTcs uepe3
KOHTPOJIMPYEMYIO LIETTb Ha KOPOTKUIA TIPO-
MEXYTOK BPEMEHU, B TeUeHUE KOTOPOTO
MPOBOIUTCS OIIEHKA TEKYIEro JOorude-
CKOTO COCTOSTHUSI.

B aT0i1 CBSI3M TPU MPOEKTUPOBAHUY MO-
oyt DIM766 kiaccuyeckasi cxeMa BXOMI-
HBIX 1IeTell MOIYJIST TMCKPETHOTO BBOJA,
Moka3aHHasl Ha puc. 1, 6bl1a Mpeobpaszo-
BaHa B CXeMY MHOTOKAHaJIbHOTO MOJIYJISI
aHaJIOTOBOTO BBOJA, MO3BOJISIIOIIETO Olle-
HUBATb COMPOTUBIIEHUE MOIKIIOYEHHBIX K
ero BXOJaM LieMeif, Kak MoKa3aHO Ha
puc. 3.

MuKpoKOHTpoJUIep yepe3 ey ONTo-
Pa3BsI3KU MOOYEPETHO MOAKIIOYAET KaX-
JIbIi1 BXOZI MOIYJISI K BBIXOLY MYJIBTUILIEK-
copa MUX, KOTOpBIi CBSI3aH C y3JIOM U3-
MepeHus HanpskeHust DAL u y3iom us-
mepeHus Toka DA2. O4eBUAHO, YTO MpU
5TOM OCTaJbHbIE CEMb BXOJJOB MOJYJISI OT-
KJIIOYEHBI OT U3MEPUTENIbHBIX 1IeTIeil U 1o
HUM He MPOTeKaeT TOK OT UCTOYHUKA MU~
TaHus 24 B.

Brixonbl y31a n3MepeHust HanpseKeHUst
DA1 u y3na usmepenusi Toka DA2 noa-
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KJTIOYEHBI K IBYM BXOJaM aHaJIOTO-IIM(D-
poBoro npeobpasosatens (ALLIT), koto-
phble OMpPAIIMBAIOTCI MUKPOKOHTPOJIIC-
pOM OfuMH 3a ApyruMm. KMcxons u3 moiy-
YEHHBIX Pe3YJILTaTOB, MOXKHO CYIUTh O CO-
CTOSTHUM KOHTPOJUPYEMOU IIeTH, IO~
KJTIOYEHHOU KO BXxoay MonyJist. [lanee MUK-
POKOHTPOJIJIEP TTOBTOPSIET OIHMCAHHYIO
MOCJIeI0BATEIbHOCTD NEUCTBUI IS Clie-
IIYIOIIIEeTO BXOJ/a U TaK Jajee.

CyMMapHoe BpeMsI OIpoca BCeX BOCBMU
KaHaJ0B MOJYJsI COCTaBIsIeT He Ooiee
1,4 Mc, BKJIIOYast KOHTPOJIb HAJIU4YWsI Ha-
MPsDKeHUs] TUTAaHUS TaTYMKOB, TTOTAHHO-
T'O Ha HOXXEBbIE KOHTAKThI pacIpeieIeHUsI
nuTaHus. [t MOy isl yCTaHOBJIEHBI YPOB-
HU OIpeie/eHUS TOTUYECKUX COCTOSTHUI
KOHTPOJIMPYEMBIX IIeTeil B 3aBUCUMOCTHU
OT peXKrMa KaHajla B COOTBETCTBUM C Ta0-
nuneit 1.

[Tpu KoHOUTYpUPOBAHUY MOMIYJISI MO-
TYT OBITh 3aJJaHbI PEXKUMBI pAOOTHI KaXK10-
ro KaHaja, 3HAYE€HUS COMPOTUBIICHMS
LIYHTHUPYIOIIMX PE3UCTOPOB U3 psiga oT 1,8
1o 33,0 kOMm, a TakxKe mporpamMMHasi 3a-
JIEPXKKa OTpee/eHUS] COCTOSTHUST KaxK/10-
ro KaHaJja juist pubTpaluu apedbesra KoH-
TaKTOB.

IMpunoxennio CoDeSys 2.3 10CTYIHbI
JIOTMYECKUE COCTOSTHUS KaXKI0To KaHaa,
NpU3HAKM OOpbIBa LieTNeil MOAKIIYESHUS

Tabnuya 1

NapameTpbl onpeAeneHns NorM4ecKux cocToaHui Bxopos moaynsa DIM766

Tun 1

Tun 2

«1» (BKNIOYEH)

0,0...5,0 B npu Toke Gonee 250 MKA

Tok 2,0...15,0 MA

«0» (BblkntoYeH) | bonee 16,1 B

Tok 0,25...1,50 MA

06pbiB Lenw Mpu Toke meHee 200 MKA

Mpu Toke meHee 200 MKA

0M752
Lenb | KoHt.
+24 B

0B 3

bnok nutanna 24 B
+ _

DIM766
Llenb | Kowt.
DI

.||_

DI2

DI3
DI4
DI5
DI6
DI7
DI8

| |N|lw|o|n|o =

VYcnoeHble 0603HayeHus: R — pesucrop.

Puc. 4. Cxema noAKNI0YEHNA HEAAPECHbIX HOPMaibHO-3aMKHYTbIX U HOPMaNbHO-Pa3OMKHYTbIX

u3Bewarenen K kaHanam mogyns DIM766

JIaTYMKOB, IUAarHoCTUYeCcKasi MHdopma-
LIMS1 O COCTOSIHUU U3MEPUTETBLHOTO TpaK-
Ta U O HaJWYMK HAMPSDKEHUS] TMUTAHMS
JIaTYMKOB, MOAAHHOTO Ha HOXEBbIE KOH-

TakThl MonyJisi. KpoMe Toro, mpuioxeHue
MOET MCIMOJIb30BaTh Pe3yJbTaThl U3ME-
pPEHUSI TOKA U HATIPSIKEHUS B MU KaX-
JIOTO KaHaJja, 4YTo MO3BOJISIET M0JIb30BaTe-

PROSOFT®

ANA 3KCTPEeMasnbHbIX YCI0BUH
Indu%Xey

0OULNATIbHBIA AUCTPUBLIOTOP NPOAYKLIUM INDUKEY, IKEY, NSI
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JII0 CaMOCTOSITEJIbHO OILIEHWBATh Tapa-
MEeTPBI KOHTPOJIUPYeMBbIX Tiereii. Hampu-
Mep, MOXHO UcToJib3oBaTh DIM766 mist
TIOAKJTIOUEHUST HealpeCHBIX M3BelaTeNneit
TOXAapHOW M OXPAHHOW CUTHAJIM3ALIUU,
KakK ImokasaHo Ha puc. 4. [Ipy HoMHuHa-
nax: Ry = 20 kOm, R, = 4,7 kOm, R =
=10 xOM 1 HanpsoKeHUM nutaHus 24 B,
cienyeT B KOH(MUTypaluu MOMYJNS ISt
BCEX KaHAJIOB YCTAHOBUTDH 3alEPKKY
BkimoueHust 300 Mc, a mTapaMeTpbl KOHT-
ponst uertut Tun 1: wynm 10 kOm. CocTos-
HUE 00pbIBa OTpeesIeTCs] MOAYJIeM ca-
MOCTOSITEIbHO, & COCTOSIHME KOPOTKOTO
3aMBbIKaHUST U paboure COCTOSTHUSI U3Be-

UL

T

2

1. A, 6onee CpOYHbIit N0 cpaBHeHuto ¢ A,, ecnn T,<< T,
2. A, Gonee GbICTPbIIA N0 CpaBHEHWIO C A, 8CIN T << T,

VYcnoBHble 0603HaueHus: A — anroputm; T — Nepuog UMKNa; T — BPeMs BbIMONHEHWS.

Puc. 5. OnucaHue u UMUKNOrpaMMbl aifOPUTMOB pasuoﬁ CPOYHOCTU U ANUTENIBHOCTU BbINOJIHEHUA

-

N KOHTPONA COCTOAHUA

MpumeHeHue:

e [lucnetyepckue

© LleHTpbI ynpaBneHus
TEXHOMOrNYecKUMIN NpoLeccamm

® LleHTpbl FO 1 4C
© TpaHcnopTHas NHApaAcTPyKTypa
e Cuctembl 6e30MacCHOCTN

f [lenaptameHT Ayauo-Bupeo
Pﬁg‘gﬁﬂ; Pewenun MPOCODT

KomnnekcHbie NOCTaBKU U MHCTANNALMM
cneuvanu3upoBaHHOro ayauoBuae0060pyaoBaHus

ANA NpUMEHeHus B cucTemax HabnrogeHus

Ten.: (495) 232-1687 » dakc: (495) 234-0640
avs@prosoft.ru « www.avsolutions.ru

maTesiei CJeAyeT OMpenesisiTh B MPUJIO-
xkeHnn CoDeSys 2.3, BEIYMCIISISI OTHOIIIE-
HME 3HAUCHUST HATIPSIKEHMS Ha BXOJIE MO-
NyJisl K HaMpsDKeHWIo nutanus. st co-
crosiHuii «K3», «Tpesora HP3», «Hopma»
u «TpeBora H3» naHHbIE OTHOIIIEHUS CO-
crassr 0,00...0,40; 0,40...0,70; 0,70...0,87
1 0,87...0,95 COOTBETCTBEHHO.

Monynb nMeeT B CBOEM cOCTaBe BOCEMb
CBETOJMOMHBIX HWHAMKATOPOB, OTOOpa-
KAIOIIMX TEKYIIee COCTOSTHUE KaXIoro
KaHaJa, BKJIHoYasi OOpBIB LIETH, [UISI Yero
TPUMEHSIETCS CelMaibHasl MOoCIea0Ba-
TEJIbHOCTh BKJIIOUEHUSI M BBIKJIIOUCHUS
CBETOIIMO/IA.

[locnenneit oTIMYMUTENBHON OCOOEH-
Hocthio DIM766 sBnsiercss Hanmuyue
CPE/ICTB 3alIMThl BXOAHBIX LIEMEi MOIYJIst
OT BO3JEICTBUSI MUKPOCEKYH/IHBIX U Ha-
HOCEKYH/IHBIX TTOMeX OOJIbLION SHEPTUH.

PA3BUTUE CPEACTB
PASPABOTKM U UCNOJIHEHUSA
NMPUJIOXXEHUHA

Co BpeMEH TepBOTO B MCTOPUU TIPO-
TPaMMHUPYEMOTO JIOTUYECKOTO KOHTPOJLIE-
pa (Modicon, mozenb 084, 1969 r.) npun-
LU paboThl OOJIBLIMHCTBA COBPEMEHHbBIX
MPOrpaMMUPYEMbIX KOHTPOJLIEPOB OCTaNI-
csl IPaKTUYeCKU HeM3MeHHBbIM. [lonb30-
BaTEJIbCKUI aJrOPUTM, 3arPYy>KEHHBIA B
KOHTpOJUIEp B BUJEe HAOOpa UHCTPYKLIUIA
BCTPOEHHOTO MpoLieccopa UM UHTEpIIpe-
TaTopa, BBIMOJIHACTCS UMKINYECKH, TIEpes
KaXIbIM LMKJIOM CUMTBIBas 3HAYCHMUS
BXOIHBIX CUTHATOB U (hOPMUPYS BBIXO-
Hble CUTHAJBL. TO €CTh MO CYIIEeCTBY MPO-
11eCCOp KOHTPOJUIEPAa MHOTOKPATHO BbI3bI-
BAaeT OJHY U Ty Xe€ IMOCIeA0BaTEIbHOCTD
MHCTPYKLIMIA I10Jb30BaTEJIbCKOTO aJIro-
puT™Ma, npeaBapss Kax/ablid BbI30B 00HOB-
JICHUEM TIEPEMEHHBIX, CBI3aHHBIX C BXOJI-
HBIMM KaHallaMU nepudepuitHbIX MOIY-
JIell KOHTpOJUIepa U MOCTyHAaloLMX 10 ce-
TH, a TMOCJe BbI30Ba (OPMUPYET HOBBIE
3HAYEHU U JIOTUYECKUE COCTOSIHUS [UIS

MocTaBnsiemoe o60pynoBaHueE:

® BugeocTeHbl
* [IpocheccroHanbHble MOHUTOPbI
® |/IHTepaKTMBHbIE MOHUTOPBI

e CIUCTEMbI TPAHCAALMY U YNIpaBneHus
NHA(OPMALMOHHBIM KOHTEHTOM

peknama
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BBIXOIHBIX KaHAJIOB MOAYJIEH 1 cOoO0IIIe-
HUM, TIepeaBaeMbIX IO CETH.

JlaHHast BBIYUCIUTENbHASI MOJEJTb BECh-
Ma IPOCTa I TOHUMAaHWS Y BITOJTHE TIPY-
TOIHA JUIST pellieHns] MHOTUX 3a1ad cobopa
JMAHHBIX 1 yrpasaenus. OgHaKo Mpu He-
00XOAMMOCTH BBITIOTHEHUST HECKOTBKUX
QJITOPUTMOB Ha OTHOM KOHTpOJUIEpe I0-
BOJIbHO YaCTO OKa3bIBAETCsI, UYTO HEKOTO-
pble U3 HUX TOJKHBI BBITIOMHSTHCS Yalie
Ipyrux, 60see JINTETbHbIX aITOPUTMOB.
Hampumep, anroput™m peryampoBaHust
TeMIlepaTypbl MOXET TpeOOBaTh OOJIbILIO-
TO KOJIMYECTBA BHIUUCICHU, B TOM YUCIIe
C TJIaBAIOLLIEN TOUYKOW, C TIEPUOIOM OT CO-
TeH MUWUTUCEKYH/I 0 €IMHUI] CEKYH]I, TOT-
Ja Kak huiasTpanus apede3ra KOHTaKTOB
Npu MEPBUYHOI 0OpPabOTKE COCTOSIHUIA
KaHaJIOB AUCKPETHOTO BBOJA COCTOUT U3
CPaBHUTEJbHO HEOOJBIIOTO KOIWYEeCTBa
ornepaluii, BbI3bIBAEMbIX C IEPUOIOM OT
JECSATKOB U JaXe eAUHUI] MUJUTUCEKYHI.
JlaHHBII TPUMEpP WITIOCTPUPYET puC. 5.

[anee Oyanem Ha3bIBaTh aJrOPUTMBI,
TpeOylolure OONbIIOr0 KOJIUYECTBA Bbl-
YUCJIEHUI ¢ HEOOJIbILION YaCTOTOMI, 1JIN-
TEJIbHBIMU U HECPOUYHBIMU, a UX aHTaro-
HUCTOB — OBICTPBIMU U CPOYHBIMMU.

OOpaTtuTe BHUMaHUE, YTO CPOYHOCTh
SIBJISIETCS] CPABHUTEJIbHOM XapaKTepUCTH -
KON ISl HECKOJIbKUX aJTOPUTMOB WU

T,=min (T, T,)

17 "2

1.T,=min (T, T) =T,

1772

2. (T, +7T,)<< T,

VcnoBHble 0603HaueHUA: A — anroputm; T — Nepuog LUMKNA; T — BPEMS BbIMONHEHUS.

Puc. 6. Lluknorpammbl UCNOSHEHWA ANrOPUTMOB PA3HOI CPOYHOCTU U ANUTENIBHOCTU HA

0[HO03aAa4YHOM KOHTpONepe

BBIYUCIUTEIBHBIX IPOIIECCOB U MO3BO-
JIsIeT Ha KauyeCTBEHHOM YPOBHE ITOHSTh,
YTO MEPUO/ BBIITOJHEHUST OTHOTO U3 HUX
MHOTO MeHbllle nepuoaa Broporo. Eciu
K€ BPeMsI BBITIOJIHEHUST OTHOTO aJITOPUT-
Ma MHOT'O MEHBbIIIe OCTaJIbHBIX, TO OH 00-
see ObICTpbIil. COOTBETCTBEHHO, OCTaB-
LIMECsT aJITOPUTMBI SIBJISIIOTCST 60JIee ITr-
TEJIbHBIMM.

HW BAHTA BPATY!

0OULNAIbHBIA AUCTPUBLIOTOP NPOAYKLMM INNODISK

® i
F
I’ROSOF T Ten.: (495) 234-0636 « dakc: (495) 234-0640 « info@prosoft.ru « www.prosoft.ru E

Eciu BbI3BIBaTH OBICTPBI  aJTOPUTM
BCJIE]T 32 JUTUTETbHBIM Ha OTHOM ITPOLIECCO-
pe, To JeJaTh 3TO HYXKHO C MepruoaoM Obl-
CTPOTI0 aJITOPUTMa, KaK ITOKa3aHo Ha puc. 6.
ITpy 5TOM MPOUBBOAUTETEHOCTD MPOLIECCO-
pa J0KHA ObITh JOCTATOYHOM, YTOOBI yC-
TMETh BBITTOJIHUTB BCE OIepaLiy ObICTPOTro 1
IJTUTETBHOTO aJITOPUTMOB B TIpeesiax Tpe-
OyeMoro repuo/ia IuKia ObICTPOro.

TBEP[IOTEJIbHbIE HAKOMUTENH
ANS 0TBETCTBEHHbIX NPUMEHEHHi

Be3onacHoOCTb

= bbicTpoe cTupanue gaHHbix QErase
= YHUYTOXeHue faHHbIX SErase

= JawuTta oT 3anucu

MpousBoaAUTENbHOCTb

= CkopocTb 4yTenua go 200 M6aiit/c
= CkopocTb 3anucu fo 170 Méait/c
= WuTepdpeicol PATA n SATA

HapéxHocTb

= PacwupeHHblit aManasol
Temnepatyp -40..+85°C

= KoHhopmHOE nokpbiTHE
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C nmpyroit CTOpPOHBI, BpeMST U3MEPEHUSI
YIIPaBIISIEMOTO
IUTUTENIbHBIM  aJITOPUTMOM, BO MHOTHUX

rmapaMeTpoB Tpoiiecca,

CIIyJasiX COM3MEPUMO C TTIEPUOIOM TaHHO-
TO aJITOPUTMA, a 3TO 3HAUMUT, UTO IJTUTETb-
HBII AJITOPUTM, BBI3BIBAEMBIiA C TIEPHUOIOM
ObICTpOro, B 0OJIbIIIEI YaCTU CBOMX LIMK-
JIOB OyJIeT onepupoBaTh HEM3MEHUBIIIH -
MMCS BXOAHBIMU TaHHBIMU, €CJT TOJIBKO B
HEM He TIPETyCMOTPEHbBI CPEICTBA CIEXKe-
HUS 32 UX aKTyaJIbHOCTBIO.

CaMpblii MpOCTOii CIToco6 peleHus1 060-
3HAYEHHOM TPOOJIEMbI COCTOUT B TIPUME-
HEHUM KOHTPOJIIepa ¢ JOCTATOUHO OBICT-
PBIM TTPOIIECCOPOM, CITOCOOHBIM BBITION-
HUTb BCE MPUKJIAIHBIC aITOPUTMBI C UC-
MOJIb30BaHUEM KpaTyaiiiliero TpedyeMoro
repuoaa UKJIa.

OnHako JajleKko He KaXXIblid, Jaxe
OTBITHBIM MHXXEHEP B COCTOSIHUM TOYHO
OLICHUTh, KaKasi UMEHHO MTPOU3BOIUTEb-
HOCTb OyJeT MOCTAaTOUYHON ISl peain3a-
MU TpeOdyeMbIX (YHKIMOHATbHBIX BO3-
MOXHOCTEI CHUCTeMbI, OCOOCHHO €eciIu
HYXXHO YYUTBHIBaThb TMOCJAEAYIOLIYIO BO3-
MOXHOCTb pacIlIMpeHuUs.

Kpome Toro, ucrnonb3oBaHWe MOIIHBIX
MPOLIECCOPOB ISl IIMPOKOTO CHEeKTpa 3a-
Jlay aBTOMAaTHU3allMU He BCEeTaa OorpaBaaH-
HO C TOYKM 3pEHMUsI 3aTpaT Ha arrnapaTHbie
CpelcTBa CUCTEMBI, a B psijie CIyyaeB U He-
BO3MOXHO, CKaxKeM, M3-3a Ype3MEPHOTo
9HEPronoTpedJeHUs, pa3MePOB WU I~
TEJbHOTO BPEMEHM 3amycka KOHTpoJlaepa
MPY BKIIOYEHUU MTUTAHUS.

Jns pemieHUs JaHHOM TpoOJeMbl B
cranaapre MOK 61131-3 6bu10 Onpenese-
HO TMOHsTUE 3adaua (task), OJULIETBOPSIIO-
1ee peaibHbI WM BUPTYaJbHBII Mpo-
11eCCOp, CITOCOOHBII BBIMOJHSTD CBSI3aH-
HYIO C HUM TMOCJIeI0BaTeIbHOCTh MPO-
rpamMMHbIX equHuL (Program Organization
Units, uau POU) npu HacTyrjieHUu 3a-
JIaHHOTO YcJIoBUs 3amycka. TakuMm obpa-
30M, 3a/1a4a SIBJISIETCS] 2JIEeMEHTOM YIpaB-
JICHUS  TIPOrpaMMHBIMU
oIpeaessis 1Jisk HUX KOHTEKCT BBITTOJTHE-

CAMHNLIaMu,

HUsI, KOTOPBII COCTOUT, KAK MUHUMYM, U3
yKasaTessl TeKyIIeW BBITTOJHIEMON WH-
CTPYKIIMHU, yKa3aTeJssi CTeKa U Habopa pe-
TUCTPOB PEAIbHOIO TpoLieccopa U UH-
Teprperaropa.

IIporpamma, BbITIOTHSIEMAast B KOHTEKC-
Te UMKINYECKON 3a7adyu, BBI3BIBAETCS C
MEPUOIOM, 3aJaHHBIM JIJIST 3TOW 3a1a4u, a
JUISI TIPOTPaMMBbl, BBIMOJHSIEMON B KOH-
TEKCTE allMKJINYECKOM 3a1a4uu, YCIOBUEM
3aImycKa sIBJISIETCSI TIepeIHUI (PPOHT HEKO-
TOpOIi Oy/IeBOIi IepeMeHHOM.

Jlns 3amaun B cTaHaapTe BBEASHO MOHSI-
TUE npuopumema, OTPAXKaoIee CPOYHOCTh
BBITIOJIHSIEMBIX B €€ KOHTEKCTE IPOrpaMM -

HBIX IMHUIL TTO CPABHEHUIO C IPOTPaMM-
HBIMM €IWHWIIAMU, BBITIOJHSIEMBIMU B
KOHTEKCTe Ipyrux 3aaad. [IppopureTst 3a-
J1a4 onpeaestoT GopMaibHbII KPUTEPUIA,
COTJIACHO KOTOPOMY CUCTEMa UCITOTHEHUST
KOHTpOJIIepa MPeoCcTaBisieT (pU3nIecKuit
MpoIIeccop TOI WM WHOW 3a1ade: eciiv B
HEKOTOPBIE MOMEHT BPEMEHW [OJIKHBI
BBITIOJTHSATBCS WJIM YK€ 3aIlylleHbl He-
CKOJIBKO 3a/1a4, TO JIOCTYII K TIPOIIECCOPY
MOJTy4yaeT 3a7a4ya ¢ HAMBBICIITUM TIPUOPU-
tetoMm. [Ipotiecc ornpenenenus 3anaqn, Ko-
TOPOil B HEKOTOPHIE MOMEHT BpeMeHU
TTOJDKEH OBITh OTIAH MPOLIeCCop (MU OTHO
U3 siiep MHOTOSIIEPHOTO TPOLieccopa), Ha-
3bIBaCTCS MAaHuposanuem 3aday (tasks
scheduling), a KOMIIOHEHT CUCTEMHOTO
MPOTPAaMMHOTO 00ecCIIedeHN s, 3aHUMAIO-
LIUIACS TTITAHWPOBAHUEM 3a/1ay, Ha3bIBaeT-
cs1 naanuposuiukom (scheduler). Cnemyer
OTMETUTH, YTO cormracHo MOK 61131-3
IJIAHUPOBAHUE MOXKET OCYIIECTBIISITHCS
KaK C BBITECHEHUEM MeHee TPUOPUTETHBIX
3amau (preemptive scheduling), Tak u 6e3
BBITECHEHUS (non-preemptive).
ITporpammubiMu enuHUIIaMU B MBOK
61131-3 BTOpoOii pegaKLny, BbITYLIEHHOI
B 2003 rTomy, MOIYT OBITb HpOSPAMMbL
(PROGRAM), ¢yukyuonanvrvie 6a0Ku
(FUNCTIONAL BLOCK) u ¢yuxyuu
(FUNCTION), KOTOpBIe ONMCHIBAIOTCS
HabopaMu BXOIHBIX, BBIXOAHBIX U BHYT-
PEHHUX MEePEMEHHBIX U COEPKAT UCTION-
HSIEMYIO TIPU BbI30BE TOC/IEI0BATEILHOCTD
nHCTpyKImii. [Tepes BHI30BOM MporpaMMbl
WU OJIOKA BXOIHBIE TTepeMEHHBIEe BBOIST-
Cs1 CUCTEMOI1 MICTIOIHEHUsI KOHTPOJIIepa U3
JIPYTUX ITporpamMM, (pyHKIIMOHAIBHBIX OJ10-
KOB WJIA U3 OKPYKEHUsI, KAKOBBIM SIBJISIET-
cs1 ceTeBasl MOACKHCTEMa KOHTpoJuiepa U
MojicucTeMa BBOJA-BbIBOJA, a BBIXOIHbIE
MepeMEeHHbBIE BBIBOISITCS IPYTUM MPOrpaM-
MaM, OJIOKaM WM B OKPYXXEHUE MO OKOH-
YaHUU OYePETHOr0 UCTIOHEeHUsI. BHyTpeH-
HME MepeMEeHHbIe MPOorpaMM U (PyHKITHO-
HaJIbHBIX OJIOKOB B OTJIMYKE OT BHYTPEHHUX
NepeMeHHbIX (YHKIINI, COXPAHSIIOT CBOU
3HAYEHUST MEXKIY BbI30BAMU.
[IpyHUMNUMATbHOE OTIUYME MEXIY
NporpaMMoil U (YHKIMOHAJIbHBIM 0J10-
KOM COCTOMUT B TOM, YTO B MPUJIOXKEHUU
KOHTpOJIEpa MOXET ObITh TOJIbKO OIUH
SK3EMIUISIP MPOTrpaMMbl C HEKOTOPBIM
HMMEHEM, a 9K3eMIUIAPbI GYHKIIMOHATBHO-
ro 0JJ0Ka MOXHO OOBSIBJISITH B BUE TEepe-
MEHHBIX CPEAY BHYTPEHHUX MePEMEHHbIX
MPOrpaMM U BbI3bIBATh U3 UX KOJA.
®ynkimsa (FUNCTION) odeHb moxo-
xa Ha nporpaMmy (PROGRAM), Ho He
MMeeT BHYTPEHHUX NIePEMEHHBIX, 3Haue-
HMST KOTOPBIX COXPAHSIIOTCS] MEXITy BbI30-
BaMU, TO €CTb BpeMs XM3HU (GYHKLIUU

OrpaHUYMBAETCS BpeMEHEM MeXIy Hava-
JIOM €€ BBIMIOJIHEHUSI B TOYKE BbI30Ba U
BO3BPAaTOM Ha CJIEAYIOIILYI0 MHCTPYKIIUIO
Mmocjie TOYKM BbI30Ba, TOTJA KakK BpeMsi
KU3HU MPOrpaMM M (DYHKIMOHAJIbHbBIX
0JJOKOB OrpaHUYEHO BpeMeHeM (YHK-
LIMOHMPOBaHUsI KOHTpoJuiepa. [Ipu uc-
MOJIb30BAaHUM SHEPTrOHE3aBUCUMBIX TIEpe-
MEHHBIX BHYTPU (DYHKIIMOHATbHBIX 0J10-
KOB U IMPOrpaMM BpeMs )KU3HU TPOrpamMMm
1 QYHKIIMOHAIBHBIX 0JIOKOB TEOPETUYE-
CKM HE OTPaHUYEHO.

Ilnanuposanue 6e3 evimechenus (non-
preemptive) 03Ha4yaeT, YTO €CJIM OHA U3
3a/1a4 MoJTyyusia mpoieccop, To 10 3aBep-
LIEHUS €€ TeKYIIEeTo LIMKJIa MTPOLECCop He
Oy/ieT MpeoCTaBIeH HU OJTHOM Ipyroi 3a-
nadge. [Ipu 3ToM B ciiydyae eciii B MOMEHT
MPUHSATUS PEIIeHUS O MPeJOCTaBICHUN
npoleccopa cpa3zy HeCKOJIbKO 3a/1a4 roTo-
BbI K BBITIOJIHEHUIO U UMEIOT OIMHAKOBbBIE
MPUOPUTETHI, TO MPOLIECCOP MPEeNIOCTaB-
JigeTcs 3afaye, KoTopasi 10 3TOr0 MOMEH-
Ta OXMJajla ero A0Jblle BCcexX 3a7a4 paB-
HOTO C Hell MPUOPUTETA.

I1ranupoeanue c 6bimecreruem (preemp-
tive) 03HaYaeT, YTO €CJIM BO BPEeMsI BBITTOJI-
HEHUsI HEKOTOPO 3a1a4ll BO3HUKIIU YCIIO-
BUS JUIS BBINIOJIHEHUS NpYyroil, Ooee
MPUOPUTETHOM 3aa4M, TO TEKyIlasl 3ama-
Yya MIpUOCTaHaBIMBAETCS, a TIPOLIECCOP He-
MEeJIEHHO TpeaoCcTaB/sieTcsl 6osiee mpruo-
PUTETHOI 3a1ayde.

[lnanupoBaHue 6e3 BHITECHEHUS, TIPU-
MEHUTEJbHO K TMpobjeMe KOOpAWHALIUU
BBITIOJIHEHUST HECKOJIBKUX 3a/au pa3HOM
CPOYHOCTH U JJTUTESILHOCTH, HE J100aBIISIeT
POBHBIM CUYETOM HUKAKUX HOBBIX BO3MOXK-
HOCTEW K KJIACCUYECKOW OXHO3aHavyHOU
CHCTEeMe UCITOJTHEHUSI KOHTpOJLIepa — Me-
Hee CPOUHBIC U OoJiee ITUTEIbHbBIC 3a1a-
YU, MOJYYUB MPOLECCOP, OYAYT OTKIIAIbI-
BaTh 3amycK 0oJjice OBICTPBIX U CPOYHBIX
3a/1a4 10 CBOETO 3aBEePIICHMSI.

[lranupoBaHMe ¢ BBITECHEHUEM, Ha-
MPOTUB, TIO3BOJISIET PEIIUTh MPOOJIEMY, €C-
JI1 OBICTPBIM U CPOYHBIM 3a7ayaM Ha3Ha-
YyeH 00J1ee BEICOKHI IIPUOPUTET, YeM [T -
TeJbHBIM U MEHEe CPOYHBIM, KaK MoKa3a-
HO Ha puc. 7.

B MomeHT 7, npoueccop «otnaérca» 3a-
nade A,, KOTOpasi BBIIONHACTCA O MO-
MEHTA t,, TIPY HACTYIUIECHUU KOTOPOTO A,
MPUOCTAHABIMBACTCSI M OXHUIACT 3aBep-
IIEHMST OYePEIHOTO IIMKJIa 6oJiee TTPUOPH-
TETHOM 3ama4u A;, nocie 4ero A, ondaThb
«rosry4daeT» rpoieccop. O0paTuTe BHUMa-
HUE, 9YTO HECMOTpPsI Ha TPEXKPATHOE BBI-
TECHEHME Ay, Bpemsl T3, Tpebyemoe Ui
BBIIIOJIHEHUSL OYEPENHOTO LuKia A,, B
JAHHOM CJIyyae He MPEeBBIIIacT IIUTETb-
HoctH nepuona 7, 3alaHHOro Jist A,. Ta-
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KuUM oOpa3oMm, OoJiee ObICTpast U cpouHast
3aa4a A BCera «I101y4aeT» IPoLeccop B
TpeOyeMble MOMEHTBI BpEMEHU U TTPOTIeC-
COp HUCTIOJB3YeTCsT TOJBKO TOTAA, KOTaa
3TO AEeMCTBUTEIBHO HYXKHO TSI TIPABUIIb-
HOI pabOThI TTPYIIOXKEHMUSI.

Lluknorpamma Ha puc. 7 WUTIOCTPUPY-
€T UAeabHBIN CITy4yaii, KOT/Ia BCE BBIYUC-
JIUTEeIbHBIE TPOIECChl KOHTpPOJIIepa
yJIOXEHBI B IBe UMKJINYECKUE 3a1a4uu, a
BBOJI-BBIBOJ U Tiepenaya mpoieccopa ot
OHOW 3aJa4yd K JIPYTOW, Ha3bIBacmasi
MepeKTI0YeHNEM KOHTEKCTa, MPOUCXO-
I8aT uaeanbHo ObicTpo. Ha mpakTtuke
BpeMsI TIEPEKITIOUeHUST KOHTEKCTa 3aBU-
CUT OT apXWTEKTYphbl TMpolieccopa, ero
TaKTOBOU 4aCTOTHI, TUIA, Pa3psSIAHOCTU
U TAKTOBOI YaCTOTHI MAMSITH, a TAKXKE OT
KayeCcTBa UCIMOJIb3YEMOU OTIEpallMOHHON
CHUCTEMBI.

[TpuBenéHHBIE pacCykIEHUS MOTYT MO-
Ka3aTbCsl OYEBUIHBIMU U OaHaTbHBIMU
0OJIBILIMHCTBY pPa3pabOTYNKOB BCTpauBae-
MBbIX CCTEM, OTHAKO B HEKOTOPBIX CMEX-
HBIX TEXHUYECKUX 00JACTSIX A0 CUX MOpP
MOXHO BCTPETUTh MHEHME, UTO Ofepa-
LIMOHHASI cCUCTeMa PeaTbHOTO BPEMEHU —
9TO AOPOTOCTOSIIUMIA U HEHYXXHBIN CIOM
MeKIy MPOLIECCOPOM U MPUTIOKEHUEM.

Bo Bcex koHTposnepax FASTWEL 1/0,
HauyuHas ¢ 2008 roma, mocraBiseTcs CU-

A, BbITECHSET A2|/
i

1 2

VcnosHble 0603Hauenus: A — anroputm; T - nepuop umkna; ty, t, — MOMEHTH BpeMeHy;

T — BpeMsA BbINOJIHEHUA.

Puc. 7. Liuknorpamma UCnosHeHMA aNirOPUTMOB PasHON CPOYHOCTM U ANUTENIBHOCTU Ha

KOoHTponnepe c BbIT@CHAIOLEH MHOr03aAa4yHoCTbI0

OPUIOKEHUI
CoDeSys 2.3 ¢ BbITeCHSIOIIEH MHOro3a-
JTAYHOCTBIO. B opurnHaibHol cucteMe rc-
MOJHEHUS TS 16-pas3psaHbIX U HEOOJIb-
KX 32-pa3psiIHbIX BCTpauBaeMbIX MUK -
POIPOLIECCOPOB ¥ MUKPOKOHTPOJIJIEPOB,
noctapisiemoii ¢pupmoit 3S-Smart Soft-
ware Solutions GmbH npousBoautesim
ITJIK B coctaBe KOMIUIEKTa aganTaldu
cuctembl ucrnojiHeHust CoDeSys 2.3, He
MpeaycMaTprBajICsl peXXUM MHOro3aaay-
HOTO HCITOJIHeHUs mpujiokeHuitn MBOK
61131-3. MHOro3agauyHbIif pexK1UM MOT KC-
MOJIb30BaTHCS TOJBKO B MOJHOMACIITA0-

cTeMa HCIIOJTHEHU A

HOIi cUCTeMe UCTIOJIHEHU ST, paCCUYMTaHHOM
Ha NpUMEHEeHHUe B KOHTPOJUIepe MOJHO-
LIECHHOI OTNepallMOHHON CUCTEMbI, MOJX0-
nsero 32-paspsiiHOro Ipolieccopa M
MNPUIUYHOrO 00bEMA JOCTYIMHON ornepa-
TUBHOM MaMsTU. KOHTpoJutepbl MoIeb-
Horo psina CPM70x He moaxoawiu Juist
pa3BEPTHIBAHUST TTOJIHOMACIITAOHOW CH-
crembl ucnoaHeHust CoDeSys 2.3. Ctou-
MOCTb OTHOM JIMIIEH3WH Ha TaKylo CUCTe-
My (TOYHEe, CTOMMOCTb JUIIEH3MOHHOM
MapKu, KOTOpast OJDKHA HaKJIeWBaThCsl Ha
Kax bt KoHTpoJuiep ¢ CoDeSys) coctas-
JIsJ1a 3HAYUTETBHYIO JIOJTI0 OT OXKMIaeMOM

MpeaHasHauveHbl ANA pabdoTbl B XXECTKUX YCNOBUAX

OcHOBHble 061acTH NPUMEHEHUS

+ TpaHcnopt (aBTOMOOUIIbHbIN
11 )KeNe3HO40POXHbIN)

» BOEHHO-NPOMbILINEHHDII
KOMMNEKC

« Mopckoit conot

+ [IpOMbILLINEHHOE MALLMHHOE
060pynoBaHue

* VIHdopmaunoHHble TepMUHATbI

OcHoBHble NapameTpbl NpeAnaraemMblX peLeHui
e Pa3mepsl 3kpaos ot 10,4" go 15"

« Paspeluenue: VGA, SVGA, XGA

« SpkocTb 0T 500 fo 1500 ka/m2

« KoHntpactHocTb 500:1, 650:1

« Yron o63opa o 160°

» Wntepcpericel LVDS, TTI

« [lnana3oH paboynx Temnepatyp —31...+85°C

« [lnanasoH temneparyp xpaHexus —46...+85°C

C 2013 rona komnanus i-sft npegnaraet gucnneiiible peleHUs TONbKO NO cNeuutukaunsm 3aKa34yuKkoB.

NOCTABLUUK NPOAYKLNN I-SFT B POCCUN U CTPAHAX CHI

®
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TTOJTHOM CTOMMOCTH TIPOIIECCOPHOTO MO-
ITyJisl KOHTpOJUIepa.

Kpowme Toro, B opurnHanibHO MHOTO-
3agauHoit cucteme ucnonnenust CoDeSys
2.3 mMeeTcst ogHa OCOOEHHOCTh, O KOTO-
POl IPUXOAUTCSI TTIOMHUTH pa3paboTun-
KaM TIPWIOXEHUI IJisi KOHTPOJUIEPOB,
YbU TIPOU3BOIUTENHU NEKIAPUPYIOT TTOM-
NEPXKKY MHOT03aJauHOCTH: €CJIA B TPO-
eKTe MMeeTcs JIBe 3a1avyu u bojee, mpo-
rpaMMHbBIE eIMHULIBI KOTOPBIX CCHUIAIOT-
Cs Ha ONMH W TOT Xe aapec B 001acTu
BXOJIHBIX TAHHBIX, TO TPOTPAMMHBIE €11 -
HUIIBI, BBITTOIHSIONINECS B KOHTEKCTE Me-
Hee MPUOPUTETHBIX 33134, BHITECHSIEMbIX
0ojiee MPUOPUTETHON 3agayeit, MoOryT
(yHKIIMOHMpPOBATH Hempenckaszyemo. 06
9TOM CTOUT paccKaszaTh UyThb MOApPOOHee,
MOCKOJIbKY JaHHasi OCOOEHHOCTh He
OYEHb OUEBUIHA.

B CoDeSys 2.3 cermeHTOM (MM 00-
JIaCThIO) BXOIHBIX TAHHBIX SIBISIETCS] 00-
JIaCTh MaMSITU, HAXOSILAsICSl B pacropsi-
JKEHUU CUCTEMbI MCTIOTHEH ST KOHTPOJLIE-
pa, B KOTOPOH KOMMWJISITOP pa3Mmellaer
3HAUYEHUsI BCEX MEPEMEHHbBIX, OOBSIBJICH-
HbIX co crienrdukaropom gocrymna AT %I,
TO €CThb OTOOPaXXEHHBIX HAa BXOIHbIE KaHa-
JIbl IepUGEePUNHBIX MOAYJIEH U KOMMYHMU -
KalIMOHHBIX OObEKTOB, TIOTy4aeMbIX KOHT-
POJIIEPOM IO CETH.

ITyctb B mpoekte CoDeSys 2.3 umeetcst
nporpamma CALC PRG, BblnoJHS0-
1asicsl B KOHTEKCTe HUKINYECKOM 3amaun
CalcTask ¢ mepuogom 10 MC 1 BEIYUCJISIO-
11asi 3HaueHWe Ha KaHalle, TOCTYITHOM B
CEerMEeHTE BXOJHbIX JaHHbBIX MPUIOXKEHUS
o aapecy %1B2535.

ITporpamma LOG_PRG BbinosiHsieTcst
MOJ, ypaBJIeHUEM BTOPOI IIUKINYECKOM
3agaun LogTask ¢ mepruomom 5 Mc 1 B Kax-
JIOM LIMKJIe 3alUChIBAET TEeKylllee 3Haye-
HME Ha TOM Xe BXOJTHOM KaHaJle B KOJIblIe-
BOIi Oydep pasmepoM 16 cioB.

ITockonbky niporpamma LOG _PRG BbI-
MOJIHSETCSl ¢ OOJIbIIEH 4YacTOTOW, uyem
CALC_PRG, u TpeOyeT MEHbIIIETO BpeMe-
HU BBITIOJIHEHUST 3a CYET OTCYTCTBHUS
YCJIOBHBIX TEPEXOM0B W WHCTPYKIIUMA C
riaBaloiiein Toukoit, 3amade LogTask
yCTaHOBJIEH 60Jiee BHICOKUI TTPUOPUTET,
To ectb LogTask MoxeT BBITECHSTb
CalcTask. McxomgHble TEKCTBI TPOrpamMM U
koHburypaiug 3aaad npoekra CoDeSys
2.3 moka3aHbl Ha puc. 8.

ITycth Ha ouepenHom nukie CalcTask
nporpamma CALC_PRG npouurana
3HaueHre wChannelData u, yoeauBIluch,
YTO OHO OTJIMIHO OT HyJIsI, Tiepeluia K Ha-
YaJry BEIYUCIICHUSI BEIPAKSHUST, He JTOITyC-
KaloIIero HyJIeBOTo 3HaUYeHMsI B 3HaMeHa-
tese. [Ipeanonoxum, 9To B 3TOT MOMEHT

BO3HMKJIO HEKOTOPOE COOBITHE, HATTPUMEP
MpepbIBaHWE CUCTEMHOTO TaiimMepa, mo-
BJIEKIIIee 3a COOOI BHI30B IJITAHUPOBIIKA
OIepalMoOHHON CUCTEMBI KOHTPOJLIEPA,
KOTOPBII BBISICHWI, YTO TPUIIIO BPEeMsI
«oTnarh» rpoteccop 3anaue LogTask. He-
nocpeAcTBeHHO repel BbizoBoM LogTask
TPOUCXOAUT OOHOBJIEHNE CETMEHTA BXOJI-
HBIX TaHHBIX U3 OKPYKEHUSI, TOITyCTUM, U3
KaHajia MOIYJIsl aHAJIOTOBOTO BBONA WJTU
Holding-peructpa MODBUS, mnpuuém
TaM BHOBb OKa3aJIOCh HYJIEBOE 3HaUCHUE,
B pe3yJibTaTe 4Yero CJIOBO II0 ajipecy
%1B2535 BHOBB cTaso paBHbIM 0. [danee
MPOUCXOIUT BBI30OB MPOrpaMMbl
LOG_PRG, koTopas moMeliaeT HyJieBoe
3HAYCHUE B KOJIbLIEBOM Oydep, 3aBepiiiaet
CBOI1 OUEPETHO# ITUKIT, TIOCJIE YEeTO yIpaB-
JieHue TiepefaéTcsl paHee BBITECHEHHOMN
3amaue CalcTask. Ho 3amauya CalcTask 6b1-
na npepBaHa BHyTpu CALC_PRG Hemo-
CPE/ICTBEHHO TMepe/i HAYalIOM BBIYUCICHMSI
BBIPAXEHUSsI, HE IOMYCKAIOIIETO HYJIEBOrO
3Ha4YeHUsl B 3HaMeHaTese. Terepb Mpu Bbi-
YUCJIGHUU  BBIPAXEHHS]  MporpaMma
CALC_PRG 3arpyxaeT HyJieBOe 3Haue-
HME U3 CerMEHTA BXOIHbIX JTaHHBIX U MPO-
oyeT pasnenuTh 23,5 Ha 0,0, 4TO SIBHO HE
MpeaycMaTpUBaIOCh U3HAYATBHO.

B npuHuume, sl IEpeMEHHbBIX, OTO-
OpaxkaeMbIX Ha azpeca B CErMEHTE BXOJI-
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Puc. 8. UcxopHble TeKCTbl Nnporpamm 1 KoHdurypauusa saaay npoekra CoDeSys 2.3

(ABe 3aa4M CCLINANTCA HA OAMH aAPeC B CErMeHTe BXOAHbIX AaHHbIX MPU0KEHUA)

HBIX JAHHBIX, Pa3Mep KOTOPBIX HE TIPEBbI-
1IAET eCTECTBEHHOM Pa3psITHOCTH MPOLIEC-
copa (WORD mig 16-paspsgHoro u
DWORD nna 32-pa3psmHOro mporecco-
pa), 1aHHast MpobJieMa MOXET ObITh peliie-
Ha MyTéM KOMMPOBAHUSI TAHHBIX B TPOMeE-
JKYTOUYHBIC TIEPEMEHHBIE Mepel HauaaoM
BBIYMCIICHUH, KaK TToKa3aHo Ha puc. 9. Ho
€cJIM pa3Mep TaKoii MepeMEeHHOM MPeBbI-
1IAET eCTECTBEHHYIO Pa3psITHOCTh MPOLIEC-
copa, 4To ObIBACT NP UCTIOTb30BAHUH T1e-

pemenHbix Tuna LREAL, ctpykTyp u mac-
CHBOB, TO HapyllleHUEe 1IeTIOCTHOCTH IaH-
HBIX MOXET ITPOU30MTH BO BpeMsI KOTIUPO-
BaHUsI, TTOCKOJBKY 3aJadya MOXET ObITh
BbITECHEHA 00Jiee MPUOPUTETHOM 3a1aueit
B 110001 MOMEHT BPEMEHHU.

B xontpomnepax FASTWEL 1/0 yka-
3aHHas MpobsieMa pelieHa Ha CUCTEMHOM
YPOBHE JABYMSI CITOCOOAMU:

1. B xoutposiepax CPM70x, rioe moxer

HCTIONIb30BAThCS 10 TPEX LUKINYECKUX

Puc. 9. UcxoaHbIN TEKCT NporpamMmsl
c obecneyeHMeM HEM3MEHHOCTN 3HAaYeHMUA
BXO/JHOI NepeMeHHOI Ha 04epefjHOM LuKNe

3aJa4, BBOJ JaHHbIX U3 OKPYXEHUS B
CETMEHT, Ha KOTOPBI CChLIAIOTCS Tepe-
MEHHBIE IIPY MTOMOIIY TUPEKTUBLI %1,
TMPOU3BOJAUTCS OTIEIbHOW CUCTEMHOM
BBICOKOIIPUOPUTETHOM 3a1a4eil, KOTO-
pas B JOKYMEHTALlMU HA3bIBACTCA CEp-
BUCHOI, U TOJILKO TOTJa, KOIJa BCe
LMKJIMYECKHE 3a1auM 3aKOHYMWJIU CBOM
OYEPEIHOU LIMKII.

2. B xontpostepax CPM71x kaxnast u3 16
LIUMKINYECKUX 3aa4 UMeeT COOCTBEH-
HbIA CETMEHT BXOAHBIX JAHHBIX, TO €CTh
pa3Hble 3a]a4M HUKOTAa HE MOTYT Hapy-
LLIUTh LEJTOCTHOCTb MEPEMEHHBIX, CChI-
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JIAIOIIUXCST HA OJTHU U Te XK€ aipeca cer-

MEHTa BXOJHBIX TaHHBIX.

I1pu Hanuuum GoJiee ONHON LUKIUYE-
CKOI1 3a/1a4¥ B MPUJIOKEHNH, 3arPyKeH-
HoM B KoHTpoJuiep CPM70x, cepBucHas
3agaya GyHKIIMOHUPYET C TIEPUOIOM, Ha-
MMEHBILIUM CPEeI BCEX IMKITMIECKUX 3a-
a4y, ¥ Ha OYepeqHOM IMKJIEe aTOMapHO
yCTaHABIMBAET MPU3HAK TOTOBHOCTU 00-
HOBUTbH CETMEHT BXOJIHBIX TAHHBIX, TTOCTIE
Yero OXMIAeT, KOTJa BCe IIMKITNYECKHe 3a-
a4y 3aBeplIaT CBOU OYEPETHbIE LIUKIIBI.
Kaxnas 3 nukianyeckux 3aaay, 3aBep-
IIUB OYepeIHOU IMKJI, OOHapyXKUBaeT

MPU3HAK TOTOBHOCTHU CEPBUCHOM 3a/1a4 K
OOHOBJICHUIO CETMEHTA BXOIHBIX JaHHBIX
M TIPUOCTaHABIMBAETCS, TTIOKA TaHHbIC He
OyayT OOHOBJIEHBI.

CepBuCHas 3amayda IMoJjiyyaeT CUTHaI,
KOrJa Bce IUKINYECKHe 3alauyd 3aBep-
1IaI0T CBOM OYEpPEIHbIC LIMKIbI, OOHOB-
JISIET CETMEHT BXOJHBIX JaHHBIX, YTO MPU
MaKCHMaJTbHOM KOJUYECTBE MOAYyIei
BBOma-BbiBoma U Holding-peructpon
(MpMHUMAaEeMBbIX IO CETU KOMMYHHUKa-
HUOHHBIX TpoTrokojioB CANopen uiu
PROFIBUS) B koHbUTYpaluu Npuioxe-
HUS 3aHUMAaeT B cpeaHeM okojo 30 MKc,
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HO He 6osiee 120 MKC, MOCJIe Yero cepBuc-
Has 3a1aya cOpachiBaeT paHee YCTaHOB-
JIEHHBI ITPU3HAK CBOEI TOTOBHOCTU K 00-
HOBJICHUIO CETMEHTa U CUTHAJU3UPYeT
LIMKJIMYECKUM 3aJayaM, YTO OHU MOTYT
HauyMHATh CBOM ouYepenHble LIUKIbL. Ecau
Ccpa3y HECKOJbKHUM LIMKJIMYECKUM 3ana-
YyaM MPUILLIO BpeMsl HAYMHATh OYepeIHbIE
LIMKJIBI, TO IIPOLIECCOP «IOJIydaeT» Haubo-
Jiee MPUOPUTETHAsI U3 HUX, a €CclU He-
CKOJIbKO 3a/1a4 UMEIOT OJMHAKOBbII MpU-
OPUTET, TO MEPBOI1 HAYHET BBITTOJIHSATHCS
Ta U3 3a/1a4, KOTOpasi 0Xuaaja npoueccop
TTOJIbIIIE BCEX.

W3 npuBeagHHOro onucaHus Cleayer,
YTO I cOaIaHCUPOBAHHOTO (DYHKIIMO-
HUPOBaHHUS BCeX 3alay MPUIOXKEHUS B
npezaesiax 3alaHHbIX 1151 HUX IEPUOJOB Ha
KoHTposuiepax CPM70Xx MUHMMAaJIbHbII
MepuoJ 3a1a4u C HAUBBICIIMM MTPUOPUTE-
TOM J0JIKEH ObITh 00Jiee MaKCUMaJIbHOTO
BPEMEHM BBITIOJTHEHUSI HAUMEHEE MPUO-
PUTETHOM 3amavyu, B IPOTHBHOM Cilydyae
HU3KOIIPUOPHUTETHBIE 331291 OYIyT 3a1ep-
JXKUBaTh 60Jice TIPUOPUTETHEHIE.

[IpyHIMNUMATLHO WHOM  MEXaHM3M
o0ecTieueHUsT IIEJIOCTHOCTH CerMeHTa
BXOIHBIX TAHHBIX TTPYITOXKEHUS UCITOJIb3Y-
ercsi B koHTposuiepax CPM71x. Cpazy
ITOCJIe 3arpy3KU MTPWIOKEHUS B KOHTPOJI-
JIep UCITOJTHSIEMBII KOJT BMECTO PealbHBIX
aJIpECOB IMePEMEHHBIX, KOTOPBIMU OH OTIe-
PUPYET, CONEPXUT CCHIIKM Ha 3aIlliCcu B
TabIuIe pa3MelIeHns] TIepeMEeHHBIX (re-
location table), MOCKOJIbKY KOMITUJISITOP
cpenbl pazpadorku CoDeSys 2.3 He 3Haer,
10 KaKUM (DU3MUECKUM aapecaM B TaMsi-
TH KOHTpOJUIEepa OYIyT PacITOIOXKEHBI CeT-
MEHTBI JaHHBIX TTpHIokeHus. Kaxmas 3a-
MMCh B TAOJINIIE CONEPKUT HOMEP CerMeH-
Ta ¥ CMEIIeHUE B CETMEHTE.

Cucrema WCIIOJIHEHUs TIpU 3aITycKe
KOHTpOJUIEpA C 3aTPpy>KeHHBIM B HETO TIPU-
JIOXKEHUEM TIePBBIM TIEJIOM CO3MaéT cer-
MEHTHI JaHHBIX TIPWJIOXEHUS: CETMEHT
BXOIHBIX IAaHHBIX, CETMEHT BBIXOIHBIX
JAHHBIX U CETMEHT TJIO0AJIbHBIX U BHYT-
PEHHUX TIEPEMEHHBIX, 3aIIOMUHACT ajipe-
ca CO3IaHHBIX CETMEHTOB, a TaKXKe aapec
CerMeHTa HeproHe3aBUCHUMBIX ITEpEMEH-
HBIX, KOTOPBII pacriojaracTcsl B CTaTUde-
CKOI TTaMSITH C TIMTAHUEM OT BCTPOCHHOM
Oarapeu.

3aTeM cucTeMa UCTIOJTHEHUS ITyTEM aHa-
JI3a UCITOTHSIEMOTO KOJIa CTPOUT CITUCKK
MPOTrPaMMHBIX eIWHUIL (IIpOrpaMM, K-
3eMIUISIPOB (DYHKIIMOHAJIBHBIX OJIOKOB 1
(YHKIIWIT), BEI3bIBAEMBIX U3 KaXKIOM ITNK-
JINYECKOW 3a1a4u.

Jlanee my1s1 KaxKmoi HUKIIMYECKOM 3a1aun
€031a€TCsT COOCTBEHHBIN CETMEHT BXOIHBIX
JAHHBIX, TTOCJIE YeTO BHITIOJHSIETCS 3aMeHa
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YIIOMSIHYTBIX CCBIIOK HA 3aIlCH B TaOJIMIIE
pasMelLeHNsT TeEPeMEHHBIX Ha (PU3nYecKre
azpeca IepeMeHHBIX, KOTOPbIE TEIeph CTa-
11 U3BeCTHBI. [1pu 00HApyKEHUU B KOIE
MPUIOXKEHUST CChIIKM Ha CETMEHT BXOIHBIX
JAHHBIX BBISICHSIETCSI, K KAKOM IIPOTrpaMM-
HOM eIMHUILIE OTHOCUTCS TEKYLLII 00paba-
TBIBAEMbIIA apeC UCITOIHsIEMOro Koaa. I1o
HOMepY IIPOrpaMMHON ¢IUHUIILI U paHee
IMOCTPOEHHBIM TSI KAXKIOM 3a0a4n CITMC-
KaM BbI3bIBAEMbBIX M3 HUX IIPOTrPAMMHBIX
€IMHULI BBISICHSIETCSI, M3 KAKOIA 3aa4M BbI-
3BIBAETCS IIPOrpaMMHAasI eIMHULIA C JaH-
HBIM HOMEPOM, IIOCJIE YEr0 B CETMEHT KOJia
3aMKMChIBAETCS apec MePeMEHHOI B COOCT-
BEHHOM CETMEHTE BXOIHBIX JaHHBIX 3a1a-
YU, KOTOPBII BHIYUCIISIETCS IyTEM CJIOKE-
HUS afpeca Havaja MePCOHAIbHOTO Cer-
MEHTa BXOIHBIX JaHHBIX 3a1a4l U CMEILe-
HUSI, TTOJIYYEHHOTO M3 3alMCU B TabauLe
pa3MelleH s IIePeMEHHBIX.

VYKa3aHHBIA IMOAXON IT03BOJISIET IOJI-
HOCTBIO M30JIMPOBATh BXOAHbIE HaHHbIE
KaxI0ii 3a1a4uu, IoydaeMble U3 OKPYyKe-
HUsI, U TpeOyeT, YTOObI JT100ast TPOrpaMMm-
Hasl eauHMIA (IIporpamMma, 3K3eMILISIP
(byHKIIMOHANTBHOTO 070Ka M (DYHKIIMS),
CChUTAOIIAsICsl Ha aapeca B CEerMeHTe
BXOJHBIX JaHHBIX MPUIOKEHUSI, BbI3bIBa-
J1ach TOJILKO M3 OAHOI 3amauyu. JlaHHOE

OrpaHMYEHUE TPEACTABISETCS HE TaKUM
CYILLIECTBEHHBIM, KaK HEOOXOAMMOCTb UC-
MOJIb30BaTh TOJBKO OMHY 3a7auy AJs1 BBO-
Jla TaHHBIX MOJyJieli BBO/a-BbIBOIA U Ce-
TEeBbIX KOMMYHUKAIIMOHHBIX OOBEKTOB,
YTO XapaKTepHO JUIsl aDCOIIOTHOTO 0O0JIb-
IIMHCTBA KOHTPOJIJIEPOB Pa3HbIX MPO-
MU3BOIUTENCH, IeKIApUPYIOIIMX TOIIEPXK-
KY BBITECHSIIOILIE MHOT0331a4HOCTH B CU-
creMe HUCIIOJTHEHUS MPUIOXKEHUI
CoDeSys Bepcuii 2.3 u 3.

Ha xontposiepax CPM70x npuMeHUTh
JAHHBII MOAXON HE YNAETCsl, MOCKOIbKY
komnuisatTop CoDeSys 2.3 ni1s1 npoiiecco-
pa 80186 pasMelnaer Bce IMepeMeHHbIE
MPUJIOKEHUST B OZHOW 00JIACTH MaMSITH
pa3mepoM 64 KOaiiT, TIe pacroyiaraloTcs
CErMEHTBI BXOAHBIX M BEIXOIHBIX TaHHBIX,
a TaKXXe CerMEHT BHYTPEHHUX MepeMeH-
HBIX, a BCE CCBUIKM Ha TIepeMEeHHbBIE B KO-
e TIPUJIOKEHMS TIpeACcTaBeHbl 16-pa3-
PSIHBIMUA CMEIICHUSIMU OTHOCUTEBHO
HavYaJILHOTO ajpeca 3Toi obyacT. Takum
00pa3oM, Tieper BEI30BOM KoJla, CTeHepH-
poBaHHoro komnuisitopoM CoDeSys 2.3,
IIJISI IIPABWJIBHOTO pa3pelleHNs CChIJIOK Ha
MepeMeHHbIe CUCTEME UCTIOJTHEHUST KOHT-
poJiiepa TIOCTaTOYHO ONMH pa3 3arPy3UTh
3HAUYEHMWE CETMEHTHOM COCTaBJISIOIEH Ha-
JaJIbHOTO ajipeca YIOMSHYTON o6JyiacTu

pa3MeIleHUsT IepeMEeHHBIX PUTOKEHUS B
peructp DS npoiieccopa. OTo 3HAUUTENb-
HO COKpalllaeT pa3Mep reHepupyeMoro 1c-
MTOJTHSIEMOTO KOJa, TTOCKOJIbKY TIpU UTe-
HUU U 3alCU TIEPEMEHHBIX He HYXXHO
¢dopMUpoOBaTh UX MOJIHBIN aJipec, a 1ocTa-
TOYHO MCTIOJb30BaTh UHCTPYKIIUU, OTIe-
pUpYIOIIe CMEIIEHUSIMU TePeMEHHBIX.
Kpowme Toro, cama tabauua pa3MelieHus
nepeMeHHbIX,  (opmupyemast
misstopom CoDeSys 2.3, pacnionaraetcst
B CErMEHTE KOJa U UMeeT pa3Mep B He-
CKOJIBKO KWJIOOAUT, YTO YMEHbIIIAeT pa3-
Mep YacTH CeTMEeHTa KOJIa, JOCTYITHOM TSt
pa3MeleHrsI MHCTPYKIINIA TIOJTb30BaTe b~
CKOTO MPUJIOKEHHUS.

TakuM 00pa3oM, CUCTeMa UCTIOJTHEHUSI
npunoxenuit CoDeSys 2.3 B KoHTpoJIe-
pax FASTWEL 1/O ornnyaercs ot mc-
TOJIb3YeMO#l B KOHTPOJUIEpax IPyrux Mpo-
MU3BOIUTENICH TEM, UTO B HEl HA CUCTEM-
HOM YpPOBHE 00€CTIeYMBACTCS LIETOCTHOCTh
BXOJIHBIX JAHHBIX JISI MHOTO3aJauyHbIX
MPWIOKEHMI, pa3pabaThiBaeMbIX MOJIH30-
BaTeJISIMU.

ABTop — cotpyaHuk 3A0
«HAP «AOJIOMAHT»
Tenedon: (495) 234-0639
E-mail:

KOM-

alexander.lokotkov@dolomant.ru

B ampene atoro roma moammcaHo
TMapTHEPCKOE COTNALIeHUE MEXIy
kopriopanmeit ACME PORTABLE (ACME) u
komnanueit [TIPOCODT. Takum 06pa3om, KOM-
nanust [IPOCO®T crana ohuLraabHbIM MPe-
crasuresieM ACME B Poccun u CHI.

Kommnanus ACME ocHoBana B 1994 romy,
CIIeUATTN3UPYETCS HA pa3paboTKe U MTPOU3BOI-
CTBEe 3alIUIIEHHBIX PabOYMX CTAHIUI, KOM-
THIOTEPHBIX TIATGOPM C HECKOJIBKUMU AWC-
TUIesIMU, KOHCOJIE OIepaTopa U 3aKa3HbIX CH-
creM. [010BHOIT 0b1ic KOMITAaHUY HAXOAUTCS B
Taii6oe Ha TaiiBaHe, MPOU3BOACTBEHHBIE TIOM-
pasnesieHus pacroIoXeHbI Takxke B Jloc-Amxe-
nece (ACME Portable Machines, Inc.) u B
Kapncpys (ACME Portable Computers GmbH).

AkMe (mIpeBHerpedeckoe AKul — BbICIIAs
TOYKa, BEpIIMHA) — OTUM CJIOBOM [PEBHUE

TpeKu 00O3HAYaTW BBICHIYIO CTa-
U0 Pa3BUTHSI, U KOMIIAHUSI, BBI-
OpaBIiasi ero CBOMM Ha3BaHUEM, IPUOPUTETA-
MU CUUTAET PEBOJIOLMOHHBIN MOAXOM K KOM-
MBIOTEPHOW UHIYCTPUH, BEIMKOJIEITHOE Kade-
CTBO TIPOAYKIIUU M OTIWYHBIN cepBuc. [1po-
W3BOJCTBO MUPOBOTO YPOBHST, MHXXUHUPUHT C
MPULIETIOM Ha OKOHOMUYECKYIO 3(DbheKTuB-
HOCTb ITO3BOJISTIOT KOMITAHUM BBITTYCKATh KOH-
KYPEHTHBIE U BBICOKOTIPOU3BOAUTEIbHBIE TIPO-
MYKTBI,  COOTBETCTBYIOIINE  TPeOOBAHUSIM
MILSPEC, IEC, NEMA u np., noaiepXuBaTh
cranaapThl KadectBa [ISO-9001.

ACME, HaBepHOE, eIMHCTBEHHBII TTPOU3BO-
NIATEJb, TIPEIJIATAIOINI CTOIb ITUPOKUE BO3-
MOXHOCTH IO aarTalliy CBOUX TOTOBBIX TUIAT-
opM, yIoBIETBOPSIIONINX Pa3HOOOPA3HEIE TPe-
0OBaHMSI MMOJIB30BATENIEN IO MOIIHOCTH, TTPO-

U3BOAUTENBHOCTH, OOBEMAM
XpaHEHUS JaHHbIX U JOTMOJIHU-
TenbHOU Tepudepun. Kpome
3TOT0, OOJIBILON OMBIT U BBICO-
KU TEXHOJIOTUYECKUI YDOBEHD
komranuu no3sonuin ACME crath mapTHE-
POM MHOTUX BCEMUPHO U3BECTHBIX (DUPM U TTO-
CTaBIIMKOM YHUKAJBHBIX 3aKa3HBIX TUIATHOPM
JI7151 CTIELIMAJIbHBIX IPUMEHEHUA.

ITopraTtuBHBIE paboune CTAaHUUU U OMEpa-
Topckue KVM-konconun ACME mmpoxo uc-
MOJIb3YIOTCS UIS1 TOCTPOEHUSI CUCTEM U3MeEpe-
HUMA U TECTUPOBAHUSA, AaHauW3a CeTen
LAN/WAN 1 TeJIeKOMMYHUKAILIMOHHBIX CUTHA-
JIOB, Tejle- W paauoBellaHus. B Hacrosiuee
BpeMsI OHUM TaKXe BECbMa BOCTPEOOBAHbI B Ka-
yecTBe TUIaThOPM IS OOOPOHHBIX W HECTaH-
JIAPTHBIX 3aKa3HbIX YCTPOICTB, BBITOJIHEHHBIX
o T3 monb3oBaTeseil.

Hanuuue B Homenkinatype [IPOCO®T mnpo-
MYKIIMU TaKoro mpou3sBoauTelis, Kak ACME,
TO3BOJIUT MOJIHEE YIOBJIETBOPSTD 3aIIPOCHI K-
€HTOB Ha ITO0CTaBKy TpeOyeMOoro o00pya0BaHUs,
a TakKe NpejajaraTb COOpaHHbIE Ha 3aKa3 CU-
CTEeMBbI, OCHAIIEHHbIE HEOOXOAUMBIMU TTepude-
PUITHBIMM TJIATaMU, IPOTPAMMHBIM Oobecriede-
HUEM U TOTOBBIE K paboTe B KIIMEHTCKUX MPO-

€KTax.

CTA3/2014

www.cta.ru
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