Pa6bota ¢ nynbtom gnarHoctuku MNA-1. Npowwuska pd3_4.tsk

Mpowwueka pd3_4.tsk (ot 03.04.04) aBnseTca AanbHENLINM pa3BUTUEM paHee BbiNyLLEHHOW Bep-
cum pd3_3.tsk (ot 20.06.02) gna coBmecTHoW paboTbl ¢ koHTponnepamu KOY. Otnuumsa ot cTtaporo Ba-

punaHTa:

e BO3MOXHOCTb MpoBefeHus kannbpoeku koHTponnepoB KOY-3 (Bepcun V3.4xx) npu pa-
6oTe B HoBOM cucteme ACY[[ co ceaAsbo no nHtepdency RS485 (V3.8.x.x unu Boliwe
nporpammbl Ryg32). 31a ocobeHHOCTb He MeluaeT paboTaTk ¢ Apyrumu Bepcusmn KOY-

3.

o Heckonbko N3MEHEHO Ha3Ha4YeHNe CTPOK MynbTa.
Mo-npexHeMy npoLuMBKa MOMHOCTbIO COBMECTMMA C paHee BbIMyLeHHbIMU KoHTponnepamu KOY
1 aBTOMaTamMu nepeknoveHms nporpamm Alro.
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Mocne noakntoye-
HWUS1 pa3bemMa MynbTa K KOH-
Tponnepy [AOMKHbl  MNOsi-
BUTLCA cMMBOSIbI Ha XKKU-
wHOoukatope. 3TO cBuae-
TENbCTBYET O HanuymMun nu-
TaHus nyneTta. Cnycra 2-3
cekyHabl MHopmauus Ha
WMHOMKaATOpPe [OIbKHA npu-
HATb OCMbICIIEHHBIN BUA U
[OIMKEH 3aropeTbCsi BEPX-
HUA ceeToamon (CTpoka
«Tekywee BpemsA»). 3ITO
0O3HayaeT, YTo MynbT onpe-
Oenvn TUN NOAKITHYEHHOro
yCTpOMUCTBa M rOTOB K pa-
borte.

HaxaTtnem  cpeg-
Hel KkHomku nyneta «Pe-
XUM» MOXHO nepebopom
no konbuy BblIGpaTb OAHY
M3 8-mMm CTpoKk nynbTa
(cBepxy BHU3).

MynbT nHaMuupyeT
«AAAA» npu owmnbke cBs3N
C KOHTponnepom, «BBBB» -
npu oWnNBKe KOHTPONBHOM
CyMMbl BO Bpems obOmeHa.
Ecnn owwubka BoO3HMKaeT
KpaTKOBPEMEHHO,  BO3MO-
XEH BbIBOA TONbKO MOMO-
BWHbI COObLLEHNs (2 cuM-
BOMa B NIEBOM WM MpaBoOM
3HakomecTe).

HasHaueHue cTpok nynbTa AnarHoCTuUKM AN npowmskn pd3_4 cneayrolee:

o Tekywee spems

OToGpaxatoTcs TeKyLLMe Yackl U MUHYTbI KOHTPONNepa B 24-x YyacoBom chopmate. HaxaTtnem Ha
NEBYIO KHOMKY YBENMYMBAOTCS Yachkl, HAXXKaTUEM Ha MPaBYO — MUHYTbI TEKYLLErO BPEMEHMW KOHTpornepa.
Mpu nepexoge MuHYT ¢ 59 Ha 00 nponcxoguT yBennyeHue YacoB Ha 1. [Npu nepexopne yacos ¢ 23 Ha 00
NpPoOUCXoauT yBenu4yeHne Ha 1 oHs Hedenu (cMm. ganee). AnuTenbHoe yaepaHue KHOMKU B HaXKaToM CO-
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CTOSIHUM Ons cTaHAapTHbIX npowwuBok KOY-3 He npuBoauT K yCKOpeHHOMY BBOOY BpemeHu. B psge
cneusepcun KOY-3 B 3TOM criyyae nponcxoguT yBenuyeHue nokasaHum Ha 3.

e [leHb Hedernu
B npaBom 3HakomecTe uHanumpyeTcsa Tekywuin geHb Hegenu ot 0 4o 6 (neBoe 3HaKoOMecTo nyc-
Toe). HaxxaTnem npaBow KHOMKN OH yBenu4MBaeTCs Ha eavHuly. PyHKUMKM YCKOPEHHOro BeoAda HeT. [Mpu
nepexofge ¢ 6 Ha 0 HMKaKkMx M3ameHeHun He npouncxognt. COOTBETCTBME YMCNa HA MHAMKATOPE OHAM He-
henv cnegymwoulee:

lMoHepenbHUK
BTopHuK
Cpega
YeTBepr
MaTtHuua
Cy66oTa
BockpeceHbe

DA WIN|—~|O

o TexHonoau4yeckul pexxum

Ha nngukaTtope BbicBeunBaetcs «00 00». Bxog B TEXHONOMMYECKUIA PEXNM BO3MOXEH TOSBbKO TO-
roa, Korga Tymbnep XenTtoro MuraHusi HaxogmuTcsl B MonoxeHnum «Bkny. CnegyeT oTMeTWUTb, YTO M3-3a
HecTaH4apTHOro ANA BOAWUTENEN NoBedeHUs KOHTponepa He peKOMEHAYETCSA BKYaTb 3TOT PEXUM Ha
nepekpecTtke. Takke B TEXHONOrMYECKOM PEXMME OTKITHYaeTCHd MpoBepka KOnMyecTBa 3alMTHbIX OT-
KntoveHun. To ecTb nocne oTpaboTkn aBapuiHOM CUTYaUMM KOHTPOIep Bo3BpallaeTcsa B paboty. Haxa-
TMEM ITEBOW KHOMKKN nepebopom no KorbLy B FIEBOM 3HAKOMECTE MNyribTa BblOMpaeTcs HOMEpP TEXHOSOorn-
YeCKOro pexumma.

BbIxog, U3 TEXHONOMMYECKOro pexmnma BbliNOSTHAETCHA MO O4HOMY U3 COBbITUIA:

- BbIKMOYEHUEe Tymbrepa XenToro MuraHus,

- OTKNIOYeHMe nynbTa ANarHOCTUKM OT pasbema,

- BBOA B neBomM 3HakomecTe 4ucna 00.

TexHonoruyeckue pexumsl KAY-3 (4MCro B NEBOM 3HAaKOMeECTE NynbTa):

o

< 00 — BbIXOJ N3 TEXHOMNOIMYECKOrO pexunma
% 01 — PexuM nporoHa B peanbHOM BpeMeHM / py4yHoro Beoga ¢asbl (C KOHTponsmu).

Cpasy nocre Bxoa B peXUM KOHTPONEP Yepes «Bce KpacHble» yxoauT B paboTy B

COOTBETCTBMM C TEKYLLUMM BPEMEHEM, BbICTaBMNEHHbIM paHee, 1 ONpPOCOM OAaTYMKOB

KpacHbIx/3eneHblX, yKasdaHHbIX B OpraHusauumn nepekpectka. B npasom 3HakomecTte

BbIBOOMTCS HOMEP NepBON HanAeHHOW dhasbl, HE3aBUCUMO OT TEKYLLLEro COCTOSHUA

(0Bbl4HO «01»). HaxxaTrem npaBoOW KHOMKW MynbTa MOXHO nepebopoM Mno KonbLy

BblIGpaTb MHTEPECYIOLLYO a3y U3 MMEIOLNXCA B KOHKPETHON opraHmnsauun (1-12 —

paboune dasbl, 14 — xxentoe muraHve, 15 — OTKMNOYEHHOe cocTosiHue). BbibpaTb

npomTakT (13) Henb3da. [Ina noaTBepXaeHUA BBoAA HAOO0 HaXaTb CPEeHIO KHOMKY

«Pexum». C 3T0ro MOMeHTa A0 BbIXxoda U3 TexHororm4eckoro pexmnma «01» KOH-

Tponnep NepexoamuT B pexunm pyvyHoro BeBoda dasel (aHanornyHo pabote ¢ BITY —

BbIHOCHBIM MyNbTOM yrnpaBneHus). To ecTb KOHTponnep bygeTr HaxoouTbCs B Bbl-

OpaHHoM base Jo Tex nop, noka He OyaeT BBedeHa criegytowas. Nepexoa ¢ gasbl

Ha hady cTaHgapTHbIMK NpowmBkamu K[Y-3 oTpabaTbiBaeTcs 6e3 nponycka ¢as, ¢

cobnogeHneM MMHUManbHOIO BpeMEHM a3kl 1 BCEMU MPOMTaKTaMu.

< 02 — Pexxum noovepenHoro BkntoyeHns Bobixogos KOY-3 6e3 onpoca gaTtynkoB TOka U

HanpshkeHus (6e3 KOHTPoNen No KPpacHbIM U 3eNeHbIM).

B npaBom 3HakomecTe BbiBoguTcs «01» M KOHTpONMep BKMYAET NepBbIN KPacHbIN
BbIXOA (OCTanbHble noralleHbl). Haxatvem Ha npaByto KHOMKY MyrnbTa MOXHO MO
KonbLly nepeknoyaTbh BbIXOAbl KOHTponnepa. Liudpe 1 B npaBomM 3HakomecTe COOT-
BeTCTBYeT 1kpacHbIn, undpe 2 — 1 xentbin, 3 — 1 3eneHbin, 4 — 2 KpacHbIM U T. 4. 0 —
BCe BbIx0Abl BblkNtoveHbl. Ona KOY-3.1 makcmanbHoe 4ucro BbixogoB 16 (cooTBeT-
cTByeT 6-omy 3eneHomy), K[Y-3.2 — 24 (8 3enenbin), KOY-3.3 — 32 (12 3eneHbIn).

B aTom pexvme MHTepec npeacTaBnsieT cTpoka «3aMep TOKOB», B KOTOPYH MOXHO
nonacTb, He BbIXOAS U3 TEKYLLEro pexvMa HaxaTuem cpegHen KHOMku nyneta «Pe-
Xnm». B npaBoM 3HakomecTe MOXHO OydeT yBuMaeTb pesynbTaTt 3amMepa Toka B TeKy-
LLeM KaHane.

' Crietyer umeTs B BUTY, UTO 3aKa3 IOMONHATENbHBIX QyHKImit KJY-3 MOXeT MOBJIeUb HCKITIOUEHHE HEKOTOPBIX
JPYTHX.
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+ 03 — Pexum noovepedHoro BknoyeHus BbixogoB KIY-3 ¢ onpocom Bcex AaTYMKOB
TOKa M HanpshKeHus (C KOHTPOMsIMM MO KPacHbIM M 3efeHbIM), HE3aBUCUMO OT TeKy-
LLler opraHu3aummn nepekpecTka.

MonHocTblo aHanornyeH pexunmy «02», TONbKO BbINOMHAETCS OMPOC BCEX OATYMKOB
obpatHon ces3un. lNMpu cpabaTtbiBaHMM Kakoro-nMbo gartymka Kog aBapun MOXHO Mo-
CMOTpPeTb B CTPOKE «KOA aBapwuu W HanpasBneHue» (CTpoka BblbMpaeTcs Haxatuem
cpegHen kHomkn «Pexumy»). Takke cnefyetr OTMETUTb, YTO B TEXHOMNOrMYECKOM pe-
XMMe OTKNoYaeTCsl npoBepka KonmnyecTBa 3allMTHbIX OTKMYeHun. To ecTb nocne
0TpaboTKn aBapuHON CUTyaLun KOHTPONNep Bo3BpaLlaeTcs B paboTy.

< 04 - Pexxvm nporoHa B peanbHOM BpeMeHu / py4Horo BBoaa gasbl (6e3 koHTpornen).
MonHocTblo aHanornyeH pexmnmy «01», TONbKO He BbIMOSIHSAETCA ONPOC BCEX AaTyu-
KOB TOKa. PekomeHayeTca AN NpOBEpKM MpaBWUiIbHOCTWM OpraHM3aumy nepekpectka
Ha PEMOHTHOM CTeHZe.

e 3amep mokos

B nesBomM 3HakomecTe BbIBOAUTCA HOMb B TEXHONOMMYECKOM pexume paboTbl UK YCNOBHBIN HO-
Mep N3MepPSIEMOro kaHana npu paboTte anropMtMa novcka M3MeHmBLIENCA Harpy3ku. MNpakTnyeckon LeH-
HOCTV ANs nofb3oBaTens HOMepP KaHarna, B KOTOPOM NpoXoauT 3aMep Toka, He NpeacTaBnserT.

B npaBom 3HakomecTe B YCMNOBHbIX eAnHULAX BbIBOAUTCS NMBO TEKYLUMIA TOK B TEXHONOTMYECKOM
pexume, nNMbo ero HOpMMpoBaHHOEe 3HauyeHve B paboyeM pexume. VHTepec npeacTaBnsgeT 3HayeHue
TOKa B TeXHOMorm4yeckom pexume. Ecnu nepekntoyatens SA1.X KOHTpomnnepa HaxoauMTcs B NONOXEHUU
«namnbl» (3amkHyT, "ON”), uncno 99 npumepHo cooTBeTcTBYET TOKy 1,8A. lNpun Gonbluem Toke UHGOP-
Mauusa Ha wuHamkatope okpyrnsietca go 99. Ecnu nepeknitovatens SA1.X HAXOAMTCS B NMOMOXEHUN «CBe-
Togunoabl» (pa3oMkHyT, «OFF»), yicno 99 npumepHo cootBeTcTByeT Toky 0,5 A. INpu GonbLuem Toke MH-
dopmMaumsa Ha nHamMkaTope okpyrnsietcs go 99.

Mepepn 3anyckom npouenypbl kannbpoBkn KOY-3 noa TekyLuyto Harpy3ky HeoGXoammo nepesec-
TN KOHTponnep B pabounn pexum (Tak Kak B HEM BKIOHAKOTCHA BCE BbIXOAbl, KOTOPbIE HAA0 KOHTPOMMPO-
BaTtb). [ns 3anycka kanubposkn HeobXoAMMO HaaTb MpaBy KHOMKY MynbTa A0 NOSBMAEHUS B NpaBOM
3HakomecTe Hagnuecu «d0». Mpouenypa aBToMaTUYECKOM KanmbpoBKK 3anylleHa. Yepes HEeCKONbKo Mu-
HYT (3aBMCUT OT OpraHu3auuMm nepekpecTka) oHa 3aBepLumnTca cama, 6e3 yvactus onepartopa. O6 ee
OKOHYaHWKN roBOpMUT ucde3HoBeHne Hagnucu «dO». Ecnm nporpammHoe obecneyeHue KOHTponfepa He
nogaepxueaeTt kanubposku, Hagnnen «d0» Bbl He yBuauTe. Bo Bpemsi npouenypbl kanndposku MHMOp-
Mauus O Tekyllen Harpyske 3anucbiBaeTcs Bo Flash-namsaTtb koHTponnepa. Mockonbky BO3MOXHO WC-
nonb3oBaHve MukpocxeM Flash-namatu pasHbix nponssoguTenen, obpaTuTe, noxanyncra, BHAMaHWe Ha
MapKMPOBKY MMKPOCXEMbl, MOCKOMbKY OT 3TOr0 3aBWUCUT nonoxeHue gxamnepa XP1 koHTponnepa, Kak
3TO yKkasaHo B Tabnvue.

Tun MUKpOCXEMbI Mepembiyka XP1

He yCTaHaBnnBaeTCcaA
AIMEL

m— ATMEL 24C16  (Atmel)

YcraHaBnmBaeTcs
Q 24L.C16 — I/P_(Microchip)

YcTtaHaBnuBaeTcs

’l CHN 24C16 (ST Microelectronics)

e Bpewms asapuu

Ha nHgukaTtope oTtobpakatoTcs Yacbl U MUHYThI aBapumy B 24-X YaCOBOM cbopmaTe2.

Mpn OoTCYTCTBMU HEMCNPABHOCTWN Ha MHAOMKATOP HWYEro He BbiBOAMTCHA. Ecnn cyeTumk nonbiTok
BOCCT@HOBIMEHUSA HE McYeprnaH, Npu yAayHon NomMbITKe nepesanycka KOHTponnepa nHgopmMauusa o Bpe-
MEeHW aBapuv yganseTcs ¢ uHgukatopa. Ecnu ungukaums npucytcteyeT 6onee 10 cekyHA (ans ctae-
AapTHbIX npowmsok KOY-3), 3T0 roBOpUT O TOM, YTO MONbLITKM BOCCTAHOBMNEHUSA ucdepnaHsbl. [Nepesanyck
KOHTpoOMnepa BO3MOXEH TOMNbKO Yepes BbIKIMIOYEHNE NUTaHUS.

o [leHb asapuu
B npaBoe 3HaKOMEeCTO MHAMKaTopa BbIBOAUTCA OEHb Heaenn (0-6), Korga BO3HUKITa Heucnpas-
HOCTb2. |_|pVI OTCYTCTBMN HEUCNnpaBHOCTU MHOUKATOP I'IyCTOI7I. I'Iosep,eHme MHOWKauun OHA aBapun npu

? INs KOPPEKTHOWN paboThl NpeaBapUTENbHO AOMKHO GbiTh NPABUIBHO BbICTABMEHO TEKYLLIEE BPEMS KOH-
Tponnepa.
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nepeasarnyckax KoOHTposiepa aHarormdiHo nHankaumn BpemMeHn aBsapun. CooTBeTCTBUE UKCIa HA NHAWKA-
TOpE AHAM HeOEeJM TaKoe Xe, KakK 1 Npuv BBoAE OHA HeOe .

o Ko0 u HanpasneHue asapuu
B neBom 3HakomecTe BbIBOONUTCA KOO HeucnpaBHOCTW, a B NpaBOM — HOMepP HeuncnpaBHOIo Ha-
npaBneHns Unu KOHTponnepa (B cryvyae kKackagHOro BKIMOYEHWS), €CMY 3TO BO3MOXHO ONpeaenuTh.

Kop owimnbkm MpuynHa

88 YY lMoBpexgeHue nHgopmauum o nepekpectke B Mnkpocxeme Flash — namaTu.

2 YY OTKa3 CTOpOXEBOro TaviMmepa.

AAYY KopoTkoe 3amblkaHue U neperpyska BbIXOAHbIX Lenen.

BB XX KoH(pnuKT 3eneHbIx. HecaHKLMOHMPOBaHHOE NOSIBNIEHNE HanpsXeHUs Ha 3ene-
HbIX aMnax.

BD XX OTtka3s gatyuka 3eneHblx. OTCYTCTBME HANPsXXEHUs1 HA BKIMIOYEHHOM BbIXOJ€.

CC XX MeperopaHue kpacHbIX. OBpbIB KPACHBIX KOHTPONMPYEMbIX flamn.

CD’ XX OTKka3 gartymka KpacHbIX. [lpoTekaHne Toka B BbIKIIOYEHHOM KaHane.

DD YY C6on cBA3M KackagnmpyembiX KOHTPOEPOB.

EEYY C6o1i no nutaHuio. Nepexoa B aHeprocobeperatowmii pexxum. (Mpu oTcyTCTBUM
CeTU 3TOT Ko owmMbKN MOXHO YBUAETb TONMbLKO NOcne nepesoga Tymbnepa
«KM» B nonoxeHue «BKIT», Npy 3TOM 41151 BbiIbopa TpebyemMon CTpokM nyrbTa
OMarHoCTUKKM criefyeT KpaTKOBPEMEHHO HaXXMMaTb Ha KHOMKY «Pexumy.)

XX — Homep HanpaBnenus (01...06 gna KOY-3.1, 01...08 gna KOY-3.2, 01...12 ana KOY-3.3).

YY — Homep koHTponnepa B crnydae kackagupoBaHums (1 — BegyLwun, 2 - BeooMbIi).

B cnyyae nepesanycka KOHTponfnepa MHAMKauus koda U HanpaeneHus aBapum cHuMaeTtcsl. Bce npouc-
XOAUT TaK e, Kak 1 A4S BpeMEeHU U OHS aBapum.

e Bpewms u Homep mekywel ¢hasbl

B neBomM 3HakoMecTe BbIBOAMTCS BpeMsi paboTbl KOHTponnepa B Tekyllen dase. Bpems nHou-
uupyetcs B cekyHaax, oT 0 go 99. B guanasoHe 100...255 cekyHn Ha nHomkatop 6ygeT BbIBOOUTHCS
uncrno «99». 3arem HauHeTcd oTcyeT ¢ 0. BpemMs crnoXHOro npoMTtakTa oTobpaxkaeTcsi Mo OTAENbHbIM
TakTaMm, OTCYET B Ka)KOAOM TaKTe C HyIsl.

B npaBom 3HakoMecTe BbIBOAUTCS YCMOBHbIM HOMEpP TeKyLlen dasbl, KOTOPbIM UMeeT 3Ha4yeHune
ot 1 oo 15: 1...12 — Homep hasbl B cOOTBETCTBUM C Baluel koHdurypaumnen nepekpectka; 13 — npowm-
TakT; 14 — xentoe muranue; 15 — OTKMOYEHHOE COCTOSIHME.

3 Ans cneugepcuii nporpammHoro obecnedenns KOY-3.



