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1 BBEAEHME

HacToswee pykosoacTso no akcnayatauuu (P3) pacnpocTpaHseTcs Ha nporpamMmupyemoe pene PRO-Relay EKF.
Mporpammupyemsie pene PRO-Relay EKF (ganee PRO-Relay) npesHasHayeHbl 4na paspaboTku cxeM ynpasneHus
NpOCTbIMW @aBTOMaTU3NPOBAHHbLIMU NpoLeccaMu. YCTPONCTBA NO3BONAIOT COKPATUTL KOJIMYECTBO KOMMOHEHTOB NpK
pa3paboTke peneiHbiXx CXxeM aBToMaTWU3aLWK, NyTeM 3aMeHbl Fpynn TaiMepoB, CYETYNKOB U pesie Ha NporpaMMupy-
emyio norunky. PRO-Relay npocTbl B UCNonb30BaHUM W B KOHEYHOM UTOre NO3BOJIAIOT 3HAYNTEIbHO 3KOHOMUTL BPEMS
npu paspaboTke 1 0TNafKe CXeM ynpaBrieHuns.

[laHHOoe cMcTeMHOe pyKOBOACTBO NoNb30BaTes s NpefHa3HayeHo Ans CneymanncTos, He UMeloLW KX onbiTa paboTkl ¢
nporpaMMmnpyeMbiMi YCTPOMCTBAMM, HO XKENAOLWNX MPUMEHATL UX A1 PeLUeHUs pa3inyHbIX 3a4a4 aBToMaTU3aLnm.
PRO-Relay sBnsieTcs 3N1eKTPOHHbBIM YCTPONCTBOM.

Bcsa vHpopMaums o Ha3HaYeHUW, UCNOJHEHNM, TEXHUYECKUX XapaKTepuUCcTnKax, ycaoBUsaX akcnayaTauuu, rabaput-
HbIX M YCTaHOBOYHbIX pa3Mepax, cxeMax NoAKAOYEHNS, MOHTaXe, yCTaHOBKE W aKCNyaTaummu, KoMNaeKTHOCTH, Tpe-
6oBaHWAM 6e30NacHOCTU, TPAHCMOPTUPOBAHUM U XPaHEHUU, rapaHTUHbIX 0Bs3aTeNbCTBaX, U3roToBUTENE U YTU-
nusauun npusepeHa B nacnopTe ycTpoiicTB PRO-Relay. MacnopTt HaxoauTca Ha cainTe komnaHum EKF, Ha cTpaHuue
npoaykTa, B pasgene «JokyMeHTtaumsa u M0».

B uensax 6esonacHocTu, noxanyicra, BHUMaTeNbHO NpoynTainTe U cobnoganTe Mepbl NPefOCTOPOXHOCTH, MpUBE-
[leHHble B NacnopTe Ha yCTPOICTBA W B JaHHOM CUCTEMHOM PYKOBOACTBE NoNb30BaTeNs.

2 MEPbI BE3OMACHOCTH

06s13aTenbHO cobniofaiTe BCe MHCTPYKLWW, NPYBeAEHHbIe B MacnopTe Ha yCTPOIMCTBa U B JaHHOM PyKOBO/ACTBE.
Mx HecobniogeHne MoXeT NpMBECTU K HenpaBubHOW paboTe, noBpexaeHuio 0bopysoBaHus Uan, B OTAENbHbIX
cayyasx, K TaXenblM TpaBMaM v faxke CMepTU.

Mpu MOHTaxe MoJeneit C OTKPbIThIM KOPMYCOM He fonyckaiTe nonajaHnsa MOCTOPOHHUX NPeMeTOB, MPOBOAHUKOB
M [ip. Ha OTKPbITbIE LLeMn U KOMMOHEHTbI KOHTpoiiepa. 3To MOXET NPUBECTH K KOPOTKOMY 3aMblKaHWIo, NOBpeXAe-
HWIo 0bopy0BaHUS, BO3ropaHuio 1 T.M.

Mepep nofgknoYeHeM, MOHTaXOM UIN IeMOHTaXKOM YCTpoiicTBa BCerAa 0TKJl0YaiTe ero nuTaHue.

Hukorpa He ycTaHaBnMBaiiTe usaenuve B cpefax c nNpeBbilieHNeM NpefeNbHbIX 3HAaYeHU XapakTepucTuK okpyskatoLei
cpepbl, TakuX Kak BbiCOKasi TeMrepaTtypa, BNaXXHOCTb, 3aMblIEHHOCTb, HaJlnYMe KOPPO3NOHHbIX ra3oB, BUbpaLus 1 T. .
HenpaBunbHoe noakloueHne MOXeT NPUBECTU K TPaBMaM 1 CMePTH, a Takxke K NoBpex/eHuio obopyaoBaHus.

MoHTax 1 noakioyeHne ycTpoicTBa [JOJKHbI OCYLLECTBAATLCA CUAAMN CNeLUanncToB, MMeloL X JONycK K Bbl-
nonHeHuto pabor.

Bce noakntoyeHus ycTpoiicTBa ONKHbBI COOTBETCTBOBATH JIOKASIbHbIM U MEXAYHAPOHbIM CTaHAapTaM, HopMaM 1 npa-
BUaM.

MpaBunbHo noabupaiiTe ceyeHMe NPOBOAHUKOB COMTACHO TOKOBbIM XapakTepucTukam Lenei.

He pa3mellaiiTe uenu nepeMeHHOro Toka, LLenn NOCTOSHHOTO TOKa C BbICOKOW YacTOTOM Nepeklo4eHUs, U HU3KO-
BOJIbTHbIE L&MW ynpaBieHns psaoM ApYr C APYroM.

[nqa obecneveHuns 6esonacHoi akcnnyatauum PRO-Relay Heobxoaumo npoBecTn nonHyto nposepky pabotocno-
cobHocTn M besonacHocTH. [Ipon3BOANTE NYCK TOJIbKO MOCIe 3aBepLUeHUs Bcex npoBepok pabotocnocobHocTu. Bo
BpPeMs MPoBepPKM A0JIKHbI 6bITh yUTEHbI BCE MOTEHL A bHbIe HEUCMPABHOCTU. IX UTHOpUpOBaHWE MOXET NpUBECTU
K HenpaBunbHoOI paboTe, NnoBpexaeHWo 060pyAOBaHNSA MW, B OTAEbHbLIX CAy4YasX, K TsXeablM TpaBMaM U faxe
cMepTu.

Korpa nutaHue BKIOYEHO HU B KOEM Cllyyae He MpuKacaiTech K K1eMMaM, TOKOBEAYLLUM YacTSM U 371eKTPUYeckum
KoMnoHeHTam PRO-Relay. HecobniopgeHune aTux Mmep 6esonacHocTu MoOXeT NpUBECTH K HenpaBunbHoi paboTe, no-
BpeX/eHnto 0bopyfoBaHUA UKW, B OTAENbHbIX Cly4asX, K TAXENbIM TpaBMaM U jaxke CMepTu.

Ctporo pekoMeHpyeTcs obecneuynBaTb Hannyve cucteM Be3onacHoCTH, TakUX Kak Llenn aBapuitHOro octaHoBa
M BHeLlHel 61oKNPOBKY ANt MTHOBEHHOTO BbIKJIIOYEHUSA peJle.
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3 BbICTPbIA CTAPT

3.1 YctaHoBka M0 PRO-Relay Master

[ns HacTpoiiku n nporpammumpoBarmns PRO-Relay TpebyeTcs ckayaTb M ycTaHoBWUTL becnnaTHoe nporpaMMHoe obe-
cneyernne PRO-Relay Master. YctaHoBuTe nporpammy PRO-Relay Master. lporpamma gocTynHa s cKayMBaHWs Ha cai-
Te komnanun EKF — ekfgroup.com. Ha#Tu nporpamMMy MoxHO Ha cTpaHuLie NpoAyKTa B pasgene «[JokymeHTaums v M0».

i8) Ycramoexa — PRO-Relay Master - e
| i
Ty Cor =
MoWanyicTa, NPONTINTE CNES YIOLLYIO BANHYIO MHDOPMALEND NEPES TEM, KaK |' ﬂ
NPOSOMKUTS., r——

NoxanyiicTa, NpouTHTe cneayowee MuwercwonHoe Cornawerste. Bul QoML
NPUHATD YCIOBHA STOTD COMNBLIEHUA NEPEN TEM, KaK NPOLOMKHTS.

TANT NOTE: ~

YOU INSTALL PRM YOU WILL BE GIVEN THE OPPORTUNITY TO INSTALL
ITIONAL SOFTWARE PRODUCTS FROM THIRD PARTY PROVIDERS, A LIST OF
AVAILABLE THIRD PARTY SOFTWARE PRODUCTS WILL BE PROVIDED

INSTALLATION, USE OF EACH AVAILABLE THIRD PARTY SOFTWARE
ODUCT IS GOVERNED BY ITS OWN END USER LICENSE AGREEMENT. THOSE
(CENSE AGREEMENTS WILL BE PRESENTED FOR YOUR REVIEW AND

ANCE DURING INSTALLATION OF EACH THIRD PARTY SOFTWARE

ODUCT,
v
O A npurma yonoses cornaweH1s
(®) 8 He NPUANMAID YCNOBHR COTNAWEHIA
Aanee > Ormesa

EKF

PRM

3.2 NoaknioyeHne PRO-Relay
MofAkNouMTe BLIXOAbl NUTAHWSA YCTPOMCTBA K MCTOUYHMKY NEPEMEeHHOro 1AM NOCTORHHOro Toka (B 3aBMCUMOCTM OT
Mogfesn), COrnacHo NpMBeAeHHbIM HUXE CXeMaM.

L L+
—_— L ——
L pc 12-24v
AC 110-240V N AC 24V
L N IR A IR
00000 00000
AC 110~240V BETaa

B EKF BEKF
:| S
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3.3 MoaknioyeHne kabens ansa nporpaMMUpoBaHus

MopkntounTb ronosHoit Mmoaynb PRO-Relay MmoxHo yepes nopt Ethernet. Ina nogkntoyeHns MOXHO MCNONb30BaTh
KaK NpsiMoI, Tak  0bpaTHbI naTy-Kopa. MNoAKAYeHNEe MOXHO OCYLLEeCTBASATbL KAK HENOCPEACTBEHHO K CEeTeBOW Kap-
Te MK, Tak n kK poyTepy. [He3[0 ANS NOAKIOYEHUS KOMMYHWKALWOHHOTO Kabens pacnonoxeHo Hap 6onblwoit HagNu-
cbto «EKF» Ha nuueBo naHenun ycTpoicTea.

Yepe3 BCTpOeHHOe CUCTEMHOE MEHIO UNM Yepe3 cpefy pa3paboTkn PRO-Relay Master MoxHo 3aaTb ceTeBble
HaCTPOMKN.

3.4 YcTaHOBKa coefUHeHUs
a. 3anycTtute nporpammy PRO-Relay Master v co3paiite HoBbIi npoekT, BbibpaB «Co3pgaTth -> OyHKUMOHaNbHaR
6nok-cxema (FBD)». [lanee, HeobxofuMo 3afaTh TUM pene, Bbibpas «MHCTpyMeHTbI» -> «BbiGop 06opypoBaHus».

X PrO-Relay Master - PRM1

@ain  Bua MWHcrpymentst Cnpaexa
Omepoite ... Ctrl+0 Hacrpaneaemsiii pynrumonansHsii 6ok (LID)
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R PRO-Relay Master - PRM1.xig
Daiin  Vsmennts l’hcrpyum' Bug Cnpaexa )

Moaknoyenne k PLC ...

b. OTKpo#Te BbiNafatoLee MeHto «IHCTpyMeHTbI» 1 BbibepuTe NnyHKT «lMopkntouerne K PLC».

ER prO-Relay Master - PRM1.xig

| @aiin_Vswenrs | Mncrpymentst | Bua_ Cnpatka

c. Bbibepute Tun noakntovermns - «Ethernet», «MK knueHT».
YkaxuTe «Mopt» - 8008, «IP Agpec» - 192.168.0.245 1 HaxkMuTe KHOMKY «[MoAKNOYNTE». [TporpaMMa HayHeT npoLe-

nypy obHapy>xeHus PRO-Relay v B okHe nHpopMaLmm oTobpasnTcsa cTaTyc NoAKIOYEHUS:
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- |88 c | @1 vo| i vo|
Cpen Ethernet Client 192 166.0 2458008 0K

3.5 3anucb npocToit nporpaMmbl
a. Cospaiite npocTyto nporpammy u3 asyx 61okos, Boibepnute uHcTpyMeHT «Bcerga 1» B bubnnoteke 6nokos, nepe-
MecTUTe MbILLKY Ha pabouyto obnacTb 1 WenkHUTe B NtoboM yaobHoMm MecTe paboyeit obnacTu, Kak nokasaHo HUXe.

[ E—— - & x
s Py Moy B, Gyt

a-#00  ~® o-fa Finr B @EestRBAdNa — =

EE
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®
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L]
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b. Boibepnte HCcTpyMeHT «Bbixon» B bubnmoteke 6nokos, nepemMectnTe Mbllky Ha pabouyyto 0bnacTb U LWenkHUTe B
nobom ynobHoM MecTe paboyeit obnacTu, kak nokasaHo HUXe.

- - ~ T i

c. Mcnonb3sya knaeuwy «F5» Ha knasmaType (Mnu 3Havok % naHenn MHCTPYMEHTOB), COEBANHNTE 3NEMEHTDI
«Bcerga 1» n «Bbixog», Kak nokasaHo HUXe.

[ BTt - & x
[

T

m
-}
A
-
4
a

L b

[e2]
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EKF

d. TecTupoBaHue nporpammbl. B MeHio «MHCTpyMeHTbI», HaBeAnTe Kypcop Ha cTpoky «Onepaynu oHNanH» W Bbl-
6epute dyHkumio «3arpysuTs 8 PLC» (Maun HaxmuTe 3Hauok [ | Ha OCHOBHOM NaHesn MHCTPYMEHTOB) 1 3annwmnTe
nporpaMMy B namsaTb NofkJtoueHHoro ycTpoiictBa PRO-Relay, kak noka3zaHo Huxe.

[ PRO-Relay Master - PRMI
Oaitn Vimennme | Mincrpymenmst | Bua  Cnpasca

Mogrmouenine « PLC .. 2

e. B nosBuswemcs okHe c BonpocoM «OcTaHoBUTb PLC ona 3arpy3ku nporpamMmbl?», oTBeTbTe «[lax.

|| PRO-Relay Master

OcranoeuTs PLC A0 3arpysxu nporpamme:’

[ s | ne

f. BHM3y 0ToBpa3nTCca NpOLEHT 3arpy3Kku NnporpaMMbl B yCTPOMCTBO. [Tocne ycnelwHow 3arpy3ku NporpaMMbl yCTpoii-

cTBO nepe3arpysutcs. Mocne nepesarpysku NoAOXANTE Napy CEKYHA, MPexae YeM nepexofnTs B pexxuM «OHnaiH
MOHUTOP».

Bl vnpopuscues | B Cunsynarop | Ty Unbposwe 0 | il Ansnoroswe U0 |
OTser [PRMI xdg]

PCrPLC

Open Ethesriat Clent 192 160.0.205 8008, 0K
Open Ethemet Chent 192 1680 206 8006,0K
Mrpoptaupe 0 Nporparrs. ...
c Weno :0 Bnoros, 256 Bnaxos

Menone syeTed nasmi 0 657969 kealiy, ceodoano: 31 332031 woaar, 209%

Ready _— (PR iog-r2aAC

g. 3anycTuTe MOHUTOPUHT YCTPOCTBA, HAaXaB 3HAY0K | @ Ha OCHOBHOW NaHesNn MHCTPYMEeHTOB. BTopoii peneitHblit
BbIx0g (Q2) BKMloUNTCH, U aKTUBMPOBaHHaR Lenb byAeT NOACBEYEHA KPACHbIM LLBETOM.

[ PRO-Relay Master - PRML

; Bl QR
Bubnworexs Gnoxoe X | 2 PRM x|
= (] Bxoas / Buoxoaw / ®narn ~
S lnbpose R
|- Bxon
[ Kypoopeaie Knsnmn
28 S cammrosoro perwcrp
|l Beeraa 0
{1] Beeraa 1
t B A

8ole

wA%yHEEE 2 79|

|54 Teprmrarop
|2 Undposo pnar
~ F Krsmn knzeuatypsi
& ) Ananorossie Hi Gog2

|23 Anancrosui dnar
= (] Normuecxme gy
n

W (no dporty)




EKF

Mporpammupyembie pene PRO-Relay EKF

4 DUCNNEN U KJIABUATYPA

Bo Bcex Mopenax PRO-Relay ecTb BcTpoeHHbI cumBonbHbIn KK aucnneit c paspewenunem 4 ctpokm no 16 cuMBonoB.
Tak>e, MpucyTcTBYeT BCTpOeHHas knaBuaTypa. [lucnneit u knaenaTypa UCnoib3yloTcs A YCTAHOBKU 3HAYEHUN
TallMepoB/cYeTUMKOB, CMeHbl pexumMos paboTsl (Myck/CTon), ycTaHoBKM KaneHaaps/yacos peanbHoro spemern RTC.

1 ——+o 1-nucnnen
2 - KNaBWLWMW HAaBUTALMM
3 - knaBuwa «Esc»

3_\‘ /_4 4 - knaBuwa «0k»

4.1 CtapToBbIil 3KpaH
Mocne nopaun nutaHus, PRO-Relay nposepsieT, ecTb nn 3arpy>keHHas nporpamma. [lo yMmonyaHuio BbIBOAUTCS CTapTo-
Bbl1 9KpaH, eCcNiv NporpaMMa 3arpy>eHa u HeT akTUBHbIX BT0KOB TEKCTOBbLIX COOBLLEHNA.

CTapToBbIli 9KpaH CTapToBbIli 9KpaH
MpuseTcTBYEM! ESC+C. .
PRO-Relay EKF < | Mepexop K TeKCTOBbIM cO0bLLEeHNAM "< | A
BN i ., (ecnu Bxopg 610Ka TEKCTOBbLIX COOBLLEHNI ., < >
He coeAuHeH ¢ Apyrumu 6aokamm) -
Ownbok HeT

VICI'IOHbByFI KnaBuWu onqa nepeMelleHna «BnpaBo» N «BJieBO», MOXXHO OCYLLECTBNATbL HAaBUraLMto No 3KpaHaM TEKCTOo-
BblX OMOBELLEHWI, N0b30BaATENbCKON nporpaMmmel, Npn ycnosuu, 4To BXo4bl 6noxkos, 0T06pa>i<a|ou.|.mx 3Tn coobLieHuns,
He nopakntoyeHbl. KoHeuHbI 3KpaHB 3TOM NOCNeA0BaTENbHOCTH ﬁyp,eT cofepXXaTb KNaBULWKU-CTPENKK, KOTOPbie MOXHO
Ha>XwnMaTb, yaep>XXunsas KﬂaBVILUy<<ESC>>. 3Tn KNaBUWWN-CTPENKU AOCTYNHbI 4NA NCMONb30BAHUA BHYTPM NOJIb30BaTe b~
cKkon nporpamMmel. B Ccnyyae, Korga akTMBHbl HECKOJIbBKO 6noKoB «TekcToBOE COObLLEHME» C MOAKITIOYEHHBIMU BXOAHBIMUN
CBA3AMU, Ha 3KpaHe OTOﬁpa3V]TCﬂ yBenoMNieHne ¢ cCaMbliM BbICOKUM NMPUOPUTETOM. lMonb3oBaTenb MOXET MUCTATb 3TU
yBeLOMNEHNA, Ha)KnMaa KHOMKW ANA LBUXKEHUA «BBEPX» UTU «BHU3».

Bonee I'IO,EI,pOﬁHOE onuncaHve n nNpuMepbl NCNOJIb30BaHNA NpuBeAeHbI B pa3aene «TeKCTOBbIE COODLLEHNSA».

4.2 CucTeMHOe MeHI0

B PRO-Relay nonb3oBaTenu nMeloT BO3MOXKHOCTb HACTPauBaTh pa3/ivyHble napamMeTpbl M KOHGUIypaLMmu Yepes BCTPO-
€HHoe cucTeMHoe MeHio. [locTyn K 3TOMY MeHI0 0CYyLLeCTBAETCH NOCPeACTBOM HaXaTus kHonku «Esc», koTopas He
n0/1KHa bbITh 3afeiicTBOBaHa B paboyeii nporpaMme, 3arpy>KeHHON B rosI0BHOM MOAY b. B cMcTeMHOM MeHI0 AOCTYMHbI
cnepytoume GyHKLWM HACTPORKM M 0TobpaXxKeHNs:

e 3anyck/0CTaHOBKa UCMOHEHUS MPOrPaMMbl, 3arPy>KeHHON B FOIOBHOM MOAYIIb;

® HacTpoiika GyHKLMOHaNbHbIX 6510KOB MpoOrpamMMbl;

® co3paHue naponsa Ans obecneyeHns 3aWnUThl CUCTEMHOrO MEHIO OT HEaBTOPU3NPOBAHHOMO A0CTYNa;

* pepakTupoBaHue Modbus agpeca ronosHoro Mmoayns;

® ynpaBfieHWe NOACBETKON Aucnnes;

® HacTpoiika CKOPOCTM M MPOTOKOJI0B CBA3M LMPPOBLIX MHTepdeicoB;

® MPOCMOTP U KOPPEKTUPOBKA BCTPOEHHbIX YaCOB PeasibHOr0 BPEMEH!;

e BbI6Op A3bIKa UHTEPdENCa MEHI;

® NpocMOTP UHPOPMaLMK O TeKyLLLel BEPCUM NPOLLIMBKMW FOJIOBHOTO MOAYS;

® BbIMOJIHEHWE NPUHYNTENIbHON Nepe3arpy3ku ros0BHOr0 MOAYNS;

10
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CTapToBbIli 9KpaH

B EKF

CTapToBbIli 3KpaH

Mpusercrayem! Mepexop K TEKCTOBbIM CO0BLLEHUAM ESCC..
PRO-Relay EKF — lechpro i’:"6110KaTeKCToamxcL<I>J'o6 eHum KN “
Pa6oTaet [ > | A " e ¢
OWnBoK Her He coeAMHeH ¢ apyrumu 6aokamu) -
I 1)
>0CTaHOBUTH 0OCTaHOBUTH >3anyck OcTanoEKa
MNapameTpbl —> | >Het MapameTpbl
HacTpowiku Ha EA 5 HacTpoiikun OcTaHoBnEH Eblgl?n:js:ﬂ
Yacbl D a— Yacbl Ownbok HeT porp
[ v | A
0CTaHOBUTH B1 1 B1 1 B1 1 PepakTupoBaHue
>MapameTtpbl |~ |on= 0 —> | on=00000000 on= 9 3HayeHuit FB
HacTpowiku ) | off=0 0 S | off=00000000 7« I D off=0 0 Ha npumepe
Yacsbl <«— [ Cur=0 0 <«— | Cur=00000000 Cur=0 0 CcYéTUMKa
[ v | A ] KA WM Mepexop k apyrum
0CTaHOBUTH >Maponb CTapbiit: Briokam, ecnn onn ecTb
Mapametpbl |~ | Apgpec —> | bes napons ‘.“ W HE 3aLULLEHE!
>HacTpoiikn JkpaH HoBsblit: [ > | v |
Yachl <«— | Csasb Dm— |
n A [ v | A ] 3apanue agpeca Modbus
Maponb >Appec CPU Anpec CPU
>Anpec —> | Appec EXT —> o0l ‘.“
<«—| 9kpaH [ > | v |
I R «— -«
| v | A | M3MeHeHMe KOHTPacTHOCTW Aucnies
p
Maponb >KoHTpacT KoHTpacT
Apnpec —» | MopcseTka —> ‘l
———| >9kpaH EU R [ > |
CeAa3b P a— a—
EA | EAES
KoHTpacT Mo yMonuaHuio MoacseTka
Mememena — BKJItOYaeTCs npu
HaXauTnm KHoMoK
B —
1 OTK/l0YaeTCcs nocne
7y n“ 10 cek bezpencTeuma
Bcerga V| MoacBeTka BKAOYeHa
'«——— | BKNIlOYeHa Bcerga
[ A |
Mapone Hactpoiika COM1 Hactpoiika COM1
Appec — | >Hactpoiika COM1 |~ | >CkopocTb —> | BPS=9600
<——| IkpaH MpoTokon
>CBA3b D P a— Pra—
A [ v ] A
COM1 - RS485 mopyns PRL-E-RS485-DC HacTpoiika COM1 Hactpoiika COM1
CkopocTb > | Modbus
< >[poTokon RTU
4 | v ] A ]
HacTtpoiika COM1
Modbus
< ASCII
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YcTaHoBKa

natbl

YcTaHoBKa

BpeMeHn

0CTaHOBUTH [arta:
Mapametpsl [~ |>[aTa —>rrrr-ga-vv - |IKH I
HacTpoiiku Bpems 2018-06-03 [ > | v |
>Yachl P — <« | [leHb Hepenu: Be
[ v [ v ] A
Bpems:
>flata —> |yummce | IKH N
<«——| Bpewms 10:46:02 [ > J v |
[ A ] -—
>A3bIK MeHI0 >English
Cetb.. —> | Russian * “
Wrdopmo TUIK | @egym| Polish [ v |
Mepe3arpyska |<«—| French
[ v ] A ]
A3bIK MEHI0 MyHKkT CeTb nMeeT bonblioe
>CeTb.. KOJIMYECTBO MOAMNYHKTOB,
NHdopmo MJIK nostomy byaeTt paccMoTpeH
Mepesarpyska Ha cneaylolen cTpaHuue
[ v | A ]
SA3bIK MEHI0 >Bepcusa MK SFVER=X.XX
CeTb.. —> | UnyID — | HDVER=X
>NHdopm o MJIK MAC Appec
Mepesarpyska | «— -
KA | v ] 4
Bepcus MK Ly ID:
UMY ID P | XXXXXXXXX, XXXXXX
-<«———| MACAppec XXXX, XXXXXXXXXX,
—— | XXXXXXXXXX
| v ] A ]
Bepcus MK MAC Anpec:
Lny b TP | XX-XX-XX-XX-XX
<«—— | >MAC Agpec -XX
[ 4 b
A3bIK MEHIO Mepe3sarpyska
CeTb.. —>| fa Mepe3arpyska n Bo3BpaT
Nudopm o MK >Het “Ha CTapTOBbIV 3KpaH
>[lepe3arpyska |«—

12



Mporpammupyembie pene PRO-Relay EKF

A3bIk MeHIO
>CeTb..
Mudopm o MJIK
Mepesarpyska

«-ul |

>HacTpoiiku ceTu.

—

e

B EKF

>Appec wniosa
DHCP..

IP agpec..
Macka ceTu..
Appec wntosa

DHCP: OTkn

DHCP: Bkn

>IP agpec.. IP appec IP agpec
Macka cetn.. |—|192.168.000.245 192.168.001.240
Appec wnto3a -
DHCP.. a—
[ v | A ]
IP agpec.. V4D | Macka cetu Macka ceTu
>Macka cetun.. [~ [255.255.255.000 255.255.055.000
Appec wntosa -
DHCP.. D m—
| v | A ]
IP agpec.. Anpec wnio3a Apnpec wniosa
Macka cetn.. |~ [192.168.000.001 192.168.000.100
)
-
o
-

>DHCP..

>Socket1..
Socket2..

Cbpoc HacTpoek.

218

Socketl1..
LocalPort: 08008

Socket1..
LocalPort: #0502

MpoponxeHne cxeMbl Ha cTpaHuue 14.

I8 RR-1RIB-1RI8-1RIB

oo oB
< LI LIS L—I§ <
g8 ‘on mz “mm Cmg
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[ V] A
Socket1.. Socket2.. Socket2.. 1
>Socket2.. —> | CoctosHue: Otkn |~ | CocTosanue: brkn
C6poc HacTpoek Mode: Server Mode: Server
<« | Type: TCP - Type: TCP
N A BN A -
Socket2.. 1
CocTosiHue: OTkAN
Mode: Berver
Type: TCP
Kl
Socket2.. 1
CocTosiHue: 0Tk
Mode: Server
Type: ECP
\ [ < |
Socket2.. 2 Socket2.. 2
LocalPort: 08009 , LocalPort: 08000
Dest Port:08002 Dest Port:08002
T
. <
[ > |
Socket2.. 2
LocalPort: 08009
Dest Port:#8002
\ | < |
Socket2.. Socket2.. 3
Dest IP: 3|—> Dest IP:
192.168.000.245 192.168.000.245
£ [ A | <
Socket1.. >HacTp. ceTn HacTp. cetun
Socket2.. —> —>|50a
>C6poc HacTpoek. Het
D <T
[ A |

gg g8 LB L8 0e gE o
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5MOA4YJIN PACLULMPEHUA

lonoBHble Moaynun PRO-Relay nogaepxwuBatoT nogkntoyeHvie 3MoLynei paclunpeHns, Bkaoyas uHTepbencHoli Mofynb
pacwwupeHuns PRL-E-RS485-DC. K ogHoMy ronosHoMy mMoaynto PRO-Relay MoXHO NoAKNOYNTL OAUH UHTepdEeRcHbIN
Moaynb PRL-E-RS485-DC. MNpu MoHTa)xe MoAyNn pacluMpeHns ycTaHaBAMBAKOTCA cnpasa oT ronoBHoro Moayna PRO-
Relay n MoryT 6bITb ycTaHOBNEHbI B MPoU3BOIbHOM nopsfke. OaHako obs3aTenbHbIM yClI0BMEM NPU UCMONIb30BaHNK
KOMMYHUKaLWOHHOTo Moayns paclumperuns PRL-E-RS485-DC, sBnsieTcs ero yctaHoBKa B KpaiHiol NpaByto No3uLuio.
Mpu ycTaHoBNEHMM CBA3M MeX Ay ronoBHbIM Moaynem PRO-Relay n Mogynsmu pacwuinpeHuns, cBeTogMOAHbBIN UHAMKA-
TOp Ha MoAyNsAX paclupeHns OyfeT ropeTb 3efeHbIM LBeTOM. Ecin cBETOAMOA KpaCHbI - nMeeTcs ownbka cBA3M ¢
rONOBHbIM MOAYNEM.

FonoBHO Moaynb Mopaynu pacwupeHnus Mopaynb RS-485
OOO0O0O0O0OOOOOOO Q00000 000000 Q00000
EKF
u] u] ]
[ Jal<]>]v] /]
o0 OO o0 OO OO0 0O
00 00 00 00 OORLJFOO OORLJOO OORJ 00

[ns npaBunbHoi paboTbl c6OpKM yCTPOIACTB, KaXKA4OMY MOAYIO pacluMpeHns J0KeH BbiTb 3af,aH yHUKaNbHbI agpec
HauyMHas c NepBoro. YcTaHoBKa afpeca KaX oMy MOAYJo J0/KHa ObITb BbINMOHEHA 0 BKJIOYEHNS 3NEKTPONUTaHuNS,
NOCKOJIbKY B MPOTUBHOM CJlyyae HaCTPONKM He BCTYNAT B cuny. B cnyyae nogknioyeHUs K OCHOBHOMY MOJLLY/K0 HECKOJ1b-
KUX Moflyneii pacliMperus, KaXKablii U3 HAX JOMKEH UMEeTb OTAEbHbINA, YHUKaNbHbIA agpec, 4Tobbl n3bexaTb Hekop-
pekTHON paboTkl cucTeMbl. bnarogaps ycTaHOBKM YHWKaNbHbIX afpecoB MOAYNSM paclinpeHuns, NopsaAok NoAKIio-
YeHUs MoJlyNneil pacluiMperHus He nMeeT 3HayeHns. Aapec 3af,aeTcs yCTaHOBKOW MUKponepeksiloyaTeneil B mo3nuuio,
cooTBeTCTBYlLYyt TpebyeMoMy agpecy. [1ns 3Toro ¢ NOMOLLbIO OCTPOro NpeAMeTa akkypaTHO NofeHbTe U CHUMUTE
3aLMTHYIO KPbILWKY. [Tocne 3Toro y Bbl MoAy4nTe AOCTYN K MUKPOMepeKkoyaTensim.

HEEEEE i ON

026l

i

Adr1 | Adr2 | Adr3 | Adrd4 | Adr.5 | Adr6 | Adr.7 | Adr.8
e | e
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EKF Mporpammupyemsbie pene PRO-Relay EKF

6 KOMMYHUKAL KA

6.1 Pexxum TCP cepeepa (Ethernet)

MakcnManbHoe konvyectBo TCP coefuHeHnit paBHo 2, moaToMy oauH Mogynb PRO-Relay no3sonseT ofHOBpeMeHHO
noaknyath He bonee 2 TCP knneHTos (Beaywmx). Kaxpoe coegurerne TCP obpabaTbisaeTca He3aBUCMMO OT APYTHX.
06a knvMeHTa MOryT 0JHOBPEMEHHO OTCNI@XMBATb M yNpaBaaTb rosioBHbIM Moaynem PRO-Relay.

Heobxoaumo npoBepuTb M ycTaHOBUTL HeobxoauMble HacTpoiiku IP-agpeca, TCP nopta PRO-Relay, ucnonb3ys scTpo-
eHHoe cucTeMHoe MeHio «CeTb -> HacTpoiiku ceTu»:

>IP appec.. IP agpec
Macka cetn.. |~ |192.168.000.245
Appec wio3a (> |
DHCP.. a—
>Socket].. Socket1..
Socket1.. — | LocalPort: 08008
Cbpoc HacTpoek. §)
-«
Socket2.. 2
LocalPort: 08009
Dest Port:08002

Mo>Ho Takxe U3MeHWTb ceTeBble HacTpoliku u B cpefie PRO-Relay Master.

Ethernet config X

Local
‘n, Address 192 . 168 . 0 . 205 Protocol |.\IODBL’S-TCPR'I'L .|

Subnet Mask | 255 . 255 .255 . 0 Kaep Alive |s ]

Default Gateway | 192 .168 . 0 . 1 Timeout |w .

DHCP Server [ Enable

- Socket 1
Mode  |Server *| Port 8008 Protocol Type | TCP -
~Socket 2-
Mode Source Port Dest Port Dest IP Address Protocol Type
W Ecable [sever v [sool [18002 ] 192 .168 . 0 . 11 T2 +|

ot | wie | | Ctmamas |

16
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MopknioyeHune k cpepe PRO-Relay Master.
LOns nopkntoyerns yctpoinctea k cpege PRO-Relay Master HeobxoAuMo ocCyLlecTBUTb HAaCTPOMKU MOAKIOYEHUS
Ethernet, ncnonb3ysa yctaHoBneHHble HacTpoiiku IP agpeca n TCP nopTaycTpoiicTBa v HaxaTb KHOMKY «[ToAKAOYNTbL».

Moaxnrouenne x PLC x

Tun Modbus: MODBUS TCP = Aapec PLC: |1

[~ Ethemet
FEor |ama
' MK cepeep & o |P specy € no e

& Ethemnet @ MK kauesr
Target sLogic IP- | 12 . .8 . 0 . 205

MoaxmouTs I Ormena

B okHe nHdopmaumm gonxeH oTobpasnTbca cTaTyc NOAKOYEHUS:

T Wndopmauns | CumynsTop I &y, Uudpoesie I!OI 1£9] Ananoroebie |/0
Open Ethermnet Client192.168.0.205,8008,0K

Ready

Mocne ycTaHOBAEHWS COEAMHEHNS, MOXHO 3arpy>aTh/Bbirpy>kaTs NPOrpaMMmy U UCMosb30BaTb OHAAMH-MOHNUTOP.

MopknioyeHue K KoHTponnepy PRO-Logic.
[ns ycnewHoro noakntoyeHns koHTponnepa PRO-Logic k yctpoinictBy PRO-Relay, B pasgene «JlokanbHble» ycTa-
HoBuTe IP-agpec nns PRO-Relay B Toit xe nopceTu, 4to n y koHTponnepa PRO-Logic. CTaHpapTHbin IP-agpec KoH-
Tponnepa PRO-Logic: 192.168.1.111, cooTBeTcTBeHHO, IP-agpec ana PRO-Relay byneT vMeTb BMA cneaylowmnin Bup:
192.168.1.xxX, rAe XXX - 3TO yHUKaNbHbIN agpec ycTpoiictBa PRO-Relay B nogceTun, koTopbli He fonxeH 6biTb 111.
B paspene HacTpoiikm Socket 2 B BbinagatoweM MeHio «Bbibop» BbibepuTe Server, B none Dest Port BBegute nopt
KoHTposnnepa PRO-Logic (mo ymonuaHuio - 502}, 8 none Source Port BBeanTe Takoi xe nopr, kak u gns Dest Port (no
ymonyanuio - 502), v, HakoHel, B nose Dest IP Address ykaxuTe IP-agpec koHTponnepa PRO-Logic (no ymonyanuio -
192.168.1.111). CM. npyMep Ha CKPUHLLOTE HUXe.

17
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Ethernet config X
IP ampec 192 . 168 . 1 . 245 TMporowon Impaus:r@an -I
Macka nomcemt | 255 .255 .25 . 0 Tozzepmamans E s
Mlmos | 192 .168 . 1 . 1 Taibayr |1u s
DHCP cepaep [~ Bmounts
Sockst 1
Bubop ISH\'E "I Mopr ISOOS Protocol Type TC? b
—Socket 2
Bubop Source Port Dest Port Dest IP Address Protocol Type
W Bomowr |[server  v| [502 I}soz 192.8 .1 .11 | [t~

Mpouurars J 3amecars | Rasat PLC I

B cpepne paspabotku PRO-Logic Master pasmelaem 6noku TCPMDR/TCPMDW gnsi cuntsiBaHus/3anucu Heobxogumoi
nHdopMaumm c yctpoiictea PRO-Relay.

] i = 8 E

[ il g S

GEEN BRI T N S AmBE R /SR AR
e

ke B AC e [ G PSS b B I LS )
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MopknioyeHune Kk naHenn onepatopa PRO-Screen.

[naycnewHoronofknoyeHns naHennonepatopa PRO-ScreenkycTtpoiictey PRO-Relay, B pasgene «JlokanbHele» ycTa-
HoBuTe IP-agpec ans PRO-Relay B Toii ke nogcetu, yto ny naHenu onepatopa PRO-Screen. CtanpapTHbiil IP-agpec na-
Henu onepaTtopa PRO-Screen: 192.168.0.200, cootBeTcTBeHHO, IP-agpec ans PRO-Relay byneTt umMeTb BUA cnepytowmin
Bna: 192.168.0.xxx, rae Xxxx - 3T0 yHUKaNbHbI agpec ycTpoiicTBa PRO-Relay B noaceTn, koTopblit He fonxeH 6biTb 200.
B paspene HacTpoiiku Socket 2 B BbinapatoweM MeHio «Bbibop» Bbibepute Server, B none Dest Port BBeante nopt
naHenu onepatopa PRO-Screen (no ymonyanuio - 502), B none Source Port BBeguTe Takon xe nopT, kak 1 ans Dest
Port (no ymonuanuio - 502), u, HakoHew, B none Dest IP Address ykaxuTe IP-agpec naHenu onepatopa PRO-Screen (no
ymonyanuio - 192.168.0.200). CM. npuMep Ha CKPUHLLOTE HUXKe.

B cpepe PRO-Screen master HeobxofnMo co3faTb NOAK/OUEHNE YEPE3 MEHIO:

«HacTpoiiku - HacTpoiiku cBs3u - MecTHble NOAKNIOYEHNS».

BbibpaTsb Bknaaky «Ethernet MJIK» v HaxaTb kKHoMKy «[JobaBuTb».

Buibpath B cTpoke: «[lponssogutens» - «<EKF», Tun yctpoitictea — «PRO-Relay». Yka3sate IP agpec PRO-Relay u nopt
TCP cepBepa.

il g ces T x B
oo [ comi | comz | comM3 | Yasnewwwmi HMI YaanenHsiit U1K [ 250 st
el Ethenet MK | Cepenc |  Mpunrep Knaeuarypa o
l lID Wma voroon 1] Doot Tun vcrnom Homeno ]
[ Ethernet MK wam unoe yerpoiicteo X
npousuogmun{EKF vJ
Tun ycrpoﬁcrna{ PRO-Relay ']

Wmn yerponcrea: PRO-Relay

Homep no yuonuaumo 1 [ Cunxpe P P CTaHy ]

[7] WupoxosewatensHan cranums:

Hactponka ceasu CoemecTuman Moaens
IP-agpec Ethernet MNK Modbus Compatible External Device via TCP

Supprot Simulation Online
Nocrosnnan »| 192.168. 0 .205

Mopr:

so0s 3

‘[ Gipor ) (Pacumpmms)

T— ]

------- '] npu nenocpeactaentom noaxntouenmn

Q
]
8
3

HaxcaTb KHOMKY «PaclumpeHHble» 1 ycTaHoBUTb B none «basosbiil afpec» 3HaveHune 0.
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PacwmperHbie HACTPORKN CBAZH X

MapameTpel 3aaepXKn U rPYNNOBON YNaKoBKK
AsTomaTuyeckoe apxuemuposanue: @ Braoyuts ) Oteaounts

Tanm-ayT (mc): 3 @ Wurepean Gutossix perucrpos: 8 E
Taim-ayT npotokona 1: 3 @ Taim-ayT npotokona 2: 3 @
WHtepean peructpos: 2 @ Maxc. Bit- perncrpos: 64@
Makc. Word - perucrpos: 16 @ BpemexHOn uHTEpBan: 5 E
Mpobaemel KOMMyHMKaLMKM
Bpems: 0 @ Bazoesui agpec: 0 @

Word u Byte nopsagok cnegosarina

N — R —
226 s

[ ok | [ Owena

Mocne noATBEPXKAEHNS, yCTPONCTBO MOSIBATCS BO BCeX nonsx Bbibopa agpecos peructpos 8 cpesie PRO-Screen master.

Aapec yteHua

[ ] icnonesoears agpecHyio metky
Ycrpouctso: [PRO-ReIay:[Ethemet NNK:PRO-Relay EKF] -

Homep cranuun: [ 0% [ Unaexc

Twun agpeca:
Agpec: [ 1 E,

®opmar:DDDD (1024~1027)

CucremHbin perncrp

Ckopocre: [Hopmuuui vl
Register Length: 1 Occupied Words: 1
[ Nngexc

Obpawatbces k pernctpam PRO-Relay MoxHo no agpecaM, onvcaHHblM B pa3gene «Agpeca Modbus perncrtpos».
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Mporpammupyembie pene PRO-Relay EKF

6.2 PEDXUM TCP KJIMEHTA (ETHERNET)

ZEKF

Tonbko Socket 2 MoxeT paboTaTb B pexuMme knveHTa, noaToMy oaunH moaynb PRO-Relay no3sonsieT ofHOBpeMEHHO

noakayath oguH TCP cepsep (mogumHeHHoro).

Cepsep (noguunHeHHbIN) fonxeH bbiTb Nponucax B HacTpolikax PRO-Relay.

Ethernet config X
IP anpac 203 Tporose [Mopsus TR RTU <]
Macia meacen . 255 0 Nomzepanmars 5 s
Mimes 192 . 168 . Taibuayr 10 5
DHCP cepzep I Bemowm.
 Socket 1
Bubop |Se\'e - | Topr 8008 Protocol Type TCP
r~ Socket 2
Bubop Soacos Port Dest Port Dest IP Addeass Protocel Type
|7 Bomowe  [cien  ~]| [S002 [s00s [152 . 168 | e =

B cpene PRO-Relay Master HeobxoamMMo ocyuecTBUTb HacTpoku nogkatoyerus Ethernet, ncnonb3ys yctaHoBieHHble

HacTpoiiku IP agpecan TCP nopTa.

Mogrnouenme k PLC X
Tun Modbus: MODBUS TCP = Aapec PLC: |1

- Ethemat

MNowansHe nopT |3.IJ£I
w
GPRS * MK cepeep # nolP agpecy T no e
Mowck: |

@ Ethemet MK ke

Target wogic IP | 1532 168 1 A5

[ | s |

HaxaTtb KHOMKY «[lTonck» - cucTeMa HayHeT nonck yCTpOl?ICTB B ceTu. MNocne HaxoxAeHUs HY>XHOro yCTpOVICTBa, Bbl-

6paTb ero v HaxaTb «OK»:
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PC as Server

_cwed |

3aTeM HaxaTb <<r|0,qKJ'H0‘-II/1Tb>>. B okHe wn¢opmauwm AOJIKeH o‘roﬁpasmbca CTaTyc NnoAKNtoYeHnd:

:‘ Vndopmauna | Cmmpl Qs llmbpomellOl (i3] AruamromllOI
|Open Ethemet Server,192.168.1.205,0K

Ready

Mocne yCTaHOBNEHNA COeaUHEHUA, MOXKHO 38I’pV)KaTb/Bblrpy)KaTb nporpaMMmy n NCnonb3oBaTb OHHBVIH-MOHMTOQ.
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6.3 O6HOBJIEHME NMPOLUUBKH

[ns nopfep>XaHus cOOTBETCTBUA annapaTHOi NiaThpopMbl HOBLIM BEPCUSM cpefbl pa3paboTku, NpeaycMoTpeHo 0b-
HoBneHue npowwnsku PRO-Relay. AkTyanbHble Bepcun NpownBok cogepxaTcs B nanke yctaHoBkn PRO-Relay Master.
06bI4HO, 370 ¢:\Program Files (x86)\EKF\PRO-Relay Master\Update_Net. 06HoBneHe Bo3MOXHO Yepe3 nopT Ethernet.

O6HoBneHne PRO-Relay, kak TCP server.
HacTpoiite TCP cepBep, kak ykasaHo B pasfene «Pexum TCP cepsepa». 3anyctute ytunuTy, Boibepute «Ethernet»
n «PLC is server». 3apaiite Homep nopTa u IP agpec.

Update x

Protocol Modbus- TCP =

Ethemet

(= Ethermet Fod  [BOCB
& PLC i server P addisss 192 0168 . 0 240
" PLC is chent

- |
—e—

HaxMuTe KHomnky «Open», 3aTeM HaxxmuTe «Start». Cornacutech Ha obHoBeHue. MoitgeT npouecc obHoBEHMS.

Mo okoHuYaHuK obHoBneHus MJIK aBToMaThyeckn nepe3arpysnTbes.

BHumaHue! He npepbiBaitTe npouecc o6HoBNneHus, He BbikyiloyaitTe PRO-Relay u He oTcoepuHsiiTe Ethernet kabenb
BO BpeMs npoLecca 06HOBIeHUs NPOLWKUBKMW. 3TO MOXKET MPUBECTU K BbIXOAY YCTPOWCTBA U3 CTPOS.

Mo okoHYaHuK Npouecca HaxmuTe «Close» u «Exit». Mpouecc NpolwnBKM 3aBepLueH.

O6HoBnenue PRO-Relay, kak TCP client.
HacTpoiite TCP knuneHT, kak ykasaHo B pasgene «Pexum TCP knveHTa». 3anyctute ytunuTty, Boibepute «Ethernet»
1 «PLC is client». 3apaiite Homep nopta u IP agpec cepsepa (MK).

Update x

& Ethermet Pot  [B0CE 1592168011

™ PLL in server

& PLC is clent

_ o | o |
=1

Ext

[anee cnepyiTe TeM e AeNCTBUAM, KOTOPbIE OMKcaHbl B NpeabiayuieM nyrkTe (06HosneHne PRO-Relay, kak TCP server).
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7 CPELA PASPABOTKU PRO-RELAY MASTER

7.1 06wue ceepeHmns

MporpammHoe obecneyeHne PRO-Relay Master npepgHasHaveHo ans pa3paboTku u oTnagky NpuKNagHbiX NporpaMmm
ana nporpamMmupyembix pene PRO-Relay, c ncnonb3oaHueM rpadpuyeckoro f3bika - gnarpaMMbl GyHKLMOHANbHBIX
6nokos FBD.

B cpepne pa3paboTku BO3MOXHbBI ONEpaLmm TONbKO C LieloYncieHHbIMY 3HadeHuamu (INT, WORD).

MakcuManbHoe KonnmyecTBo GyHKLUMOHaNbHbIX 6n1okoB - 256.

7.2 TexHnyeckue TpeboBaHus

[ins ycTaHoBKM U Ucnonb3oBaHUs nporpaMMHoro obecneyenus PRO-Relay Master Heobxoanm PC MuHumansHo obna-
AaWmin cnefyowmMMm xapakTepucTukamu:

e [lpousBoANTeNbHOCTL MpoLeccopa - MUHUMYM Pentium 4;

e 256 MbaiiT cBobofHO onepaTUBHON NaMaTv Npu paboTe cucTeMsl;

e 200 MbaiT cBobOAHOIr0 AMCKOBOro NpoCcTPaHCTBa Mo Gpaitsibl NporpaMMbl;

¢ OnepauuoHHas cuctema MS Windows 7, 8, 10;

e Bupeocuctema c paspewennem He MeHee 1024x768;

e OpuH cBobopHbIn USB nopt*

e OpuH cBobopHbIn COM nopT*

e OpuH cBobopHbIN Ethernet nopt*

* MrHUManbHO He0b6X04MM TOIbKO OfLVH MOPT A8 MOAKII0UYEeHUS K 060py/j0BaHMI0 B 3aBUCUMOCTH OT TWMNa UCMonb3ye-
Moro aganTtepa. [1pu ncnonb3osaHum nopta Ethernet - agantep He TpebyeTcs.

7.3 YcTaHoBKa NnporpaMmbl

AKTyanbHylo Bepcuto nporpamMMHoro obecneyeHns MoxxHo 6ecnnaTHo 3arpy3nTb ¢ caiita koMmnanum EKF:
http://www.ekfgroup.com/ru.

[ins 3anycka npouecca ycTaHOBKMW 3anycTUTe UCMOHAEMbI ¢pain aucTpnbyTusa nporpaMmbl v ciefyinTe ykasaHusam
CUCTEMBI.

Mpouecc ycTaHOBKN NporpaMMel onucaH B pasaesne «5bICTPBIV CTAPT».

7.4 UHTepdeiic nporpaMMmbl

NHTepdenc nporpaMMbl knaccmyeckuin ana nporpamm nnatoopmbl Windows n cocToUT U3 pa3nnyHbiX GyHKLMOHANb-
HbIX 3/1EMEHTOB, CKOMMOHOBAHHbIX BHY TPV OCHOBHOTO OKHa MporpamMsi.

MpencTaBneHHoe Ha puUCyHKe pacnofiokeHue siBAsSieTCS CTaHLAPTHON HAacCTPOMKON, KOoTopas MoXeT BblTb M3MeHeHa
nosib3oBaTesieM N0 CBOEMY YCMOTPEHUIO B Npouecce paboTsl ¢ nporpaMmoii.
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B #ec-setay Maser - san g
Suin Vmeurs Vectpmens bu Cresss < | AANNOE MEHIO

2-EN0 h@|D=Qq 4 v B sBHE- R EES A‘(hlmutmqmlm}lqmvmuvw

e L * N e *Ham:m:
“':‘n_J“Iulﬂln -1

) Umpposee
L & * Owuno Brbmworexn
= dymamonanimx Groxon
L]
o
-
Al L B
- “I'm—m HHCTPYMENTOE PEfaKTopa
= e

| Amancrosss gaar

L

& Wims gpomsy) Paboyan
B obnacts
O W ine gpoyi

5

: [T T— Oxno wrdhopraLimm

« s |l

T 9 popranien | B Conepmry | G Uipponnes V0 | 2 Amaroroens 10 |
Eherne, Chure, 192.160.0.345,8008,0

Crpowa coctonins

e L

7.4.1 TnaBHOe MeHI0

7.4.1.1 0630p

[NaBHOE MeHI0 PacrosloXeHo B BepXHel yacTv paboyero okHa NporpaMMbl M CAYXNUT A8 LOCTyNa Ko BceM QYHKLUAM U
HacTpoikaM, NpesyCcMOTPEHHbIM B porpamMmMme.

OnaynobcTBa HaBMraLUM NYHKTHI TABHOMO MEHIO CTPYNMNUpPOBaHbl N0 GYHKLMOHANbHOMY NPU3HaKY.

n PRO-Relay Master - PRM1.xlg - o X
Qaitn  Vsmenute  Mncrpymenter Bua  Cnpaexa

7.4.1.2 MeHio «®Paiinx»
MeHto «Dain» copepXnT KoMaHAbl ANs ynpaBieHusa daitnamMm npoekToB. Tak)ke 0HO COAEPXKUT KOMaHAbl HACTPOKK
OCHOBHbIX CBOWCTB painoB v neyaTu.
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Mporpammupyembie pene PRO-Relay EKF

MyHKT MeHio OnucaHue GyHKUUU
«Co3patb» OTKpbITb AMANOr CO3[}aHUs HOBOTO MPOEKTa
«OTKpbITE» OTKpbITb AMANOr OTKPbITUS CYLLLECTBYIOLLLETO NpoeKTa
«3aKpbITb>» 3aKpbITb PeAaKTUPYEMbI NPOEKT
«3aKpbITb BCE» 3aKpbITh BCE OTKPbITbIE MPOEKTHI BKKOYAs PefaKTUpyeMbiit
«CoXpaHUTb» CoxpaHWTb pefakTupyeMmbilit NpoekT

«CoxpaHuTb Kak»

CoxpaHWTb BCe OTKpbITbIe NPOeKTbI BKJOYas pejakTupyeMbilid

«CoXpaHWUTb Kak [BOMYHbII daitn»

CoxpaHWTb B BUAE CKOMMUINPOBAHHOrO 1BOWYHOrO daiina

«3KenopT»

«MmnopT»
«[Meyatb» OTpbITb Ananor neyatn peaakTMpyeMoro npoexTa
«Mp pUTeNbHbIA NpOCMOTP» IMpefBapuTeNbHbI NPOCMOTP NeYaTHOro BUAA NpoekTa

«Hactpoitku neyatn»

HacTpoiiku npuHTepa 1 popmata neyatn

«CaoiicTBa» OTKpBITb OKHO CBOWCTB PeaKTUpyeMoro NpoekTa
«*.xlg» Cnncok nocneaHUx pefiakTMpoBaHHbIX MPOeKToB
«Bbixop» BbIiATV 13 nporpaMMbl 1 3aKpbiTh OKHO

7.4.1.3 MeH0 «<U3MeHUTb»

B MeHio «M3MeHNTb» crpynnupoBaHbl KOMaHAbl peflakTUpOBaHWs yrpasasiolei nporpamMmel (npoektal B npouecce

paspaboTku.
0630p NYHKTOB MEHI0

MyHKT MeHio Onucanve pyHKUMU

«OTMEeHUTb» OTMeHUTb NociefHee AeicTene
«[MoBTOpPUTBL» [oBTOPUTL OTMEHEHHOE fiefiCTBIE 3aHOBO
«BblpesaTtb» BbipesaTtb BblAeneHHble aneMeHThl B Bydep obMeHa

KonupoBatb» KonupoBatb BbieneHHble aneMeHThbl B bydep obMeHa
«BcTaBuUTbL» BcTaBuTh 3neMeHTbl v AaHHble 13 bypepa obMeHa
«Ypanutb» YOanuTh BblfeNeHHble 31eMeHTbl
«BbibpaTh Bce» BbigenuTh Bce aneMeHThl B paboueM okHe
«[epeittn K 6noky» lMepexop, k 610Ky MporpaMMbl N0 UMEHM UK HOMepy
«CsoicTBa» OTKpbITb OKHO CBOMCTB BblAeneHHoro 6aoka
«CBoiicTBa [Bce ) OTKpbITb OKHO CBOWCTB BCEX 334€ICTBOBaAHHbIX B MpoekTe 610K0B

7.4.1.4 MeH0 «MHCTPYMEHTBI»

B MeHio «/IHCTpyMeHTbI» crpynnupoBaHbl KoMaHAbl A5 paboTel ¢ 06opy0BaHNeM: HACTPONKK NOAKIOYEHUS, KOHDU-
rypvpoBaHus NapaMeTpoB, a Tak)Ke MHCTPYMEHTbI 0TNaAKU U MOHUTOPUHIa paboTbl MporpamMmsl.

0630p NYHKTOB MEHI0

MyHKT MeHio

Onucanne pyHKUMU

«MopknioyeHue k PLC...»

OTKpbITb AManor HacTpoiiku n nopkntoveHns kK PRO-Relay

«OTKSIHOUYUTEY

Pa30pBaTb aKTUBHOe noAaknkwyeHue

«0i "

«3arpy3utb B PLC»

3arpy3nTtb pegakTupyembiil npoekt 8 PRO-Relay

«BbIrpysutb us PLC»

Bbirpy3nts npoekt n3 PRO-Relay 1 oTkpbiTb B pepaktope

«PLC Bep 6o

3anpocnTb Bepcuio 0bopya0BaHNA 1 BbIBECTU Ha 3KpaH

«PLC 3apatb paty u BpeMs»

YcTaHOBWTb AaTy 1 BpeMsi BHYTpeHHUX yacos PRO-Relay

«PLC MpounTaTth AATY M BpEMs»

OTobpa3uTb AaTy 1 BpeMs BHyTpeHHUX yacoB PRO-Relay

«PLC 3apatb anpec»

3apatb agpec ronoBHoMy Mogynio PRO-Relay

«PLC MpouuTatb appec»

OTobpaswnTb agpec ronosHoro Moaynst PRO-Relay

«PLC BpeMsi uukna»

Paccuurtath Bpems 04HOro unkna yl'lpaBJ'IﬂlOLLl,El:I nporpaMmbl

«PLC MpouuTtatb upeHTudpuKatop CPU»

0106pa3nTb MAEHTUPUKALMOHHBIV HOMep ronoBHoro Moaynst PRO-Relay

«PLC JleTHee/3nMHee BpeMs»

Hactpouts nepexog Ha neTHee/3nMHee BpeMsi BHyTpeHHUX Yyacos PRO-Relay

«PLC HacTpoutb aHanorosble BbIXOAbI»

HaCTpOMTb aHanoroeble BbIX04b!

«PLC KoHdurypauus Modbus»

HacTpouTb nopsigok cnegoeaHuws baiT npotokona Modbus

«PLC HacTpoiiku Ethernet»

HacTpoiikv u nsmerenus ceteBbix HacTpoek PRO-Relay

«[Mouck ycTpoiicTBa»

OcyLLeCTBUTb MOMCK YCTPOWCTB B CETH
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Mpoponxexue Tabnuubl 7.4.1.4 MeHto «MHCTpyMeHTbI» - 0630p NYHKTOB MEHI0

MyHKT MeHio

Onucanve pyHKUMU

EKF

«3al NYyCTUTb CUMYNIATOP>»

3anycTuTb cuMynsTop paboTbl NpoekTa /s OLEHKM ero paboToCnocoBHOCTM 1 BbIMONHEHMS MEpPBUY-
HOW 0TNagku

«MoHuTopuHr AlO»

3SI'IyCTl/ITb MOHWTOP aHasioroBbIX CUrHaN0B

«MoHuTopumHr DIO»

3anycTUTb MOHNTOP LMPPOBLIX CUrHaNoB

«[epeKpecTHble CCbINKU»

OT06pa3nTb Tabnuuy nepekpecTHbIX CCbINIOK B Mporpamme

«HacTtpoiku WH MOHUTOpa»

HacTpouTtb oTobpaxa [laHHble OHNaliH MOHWTOpa

Bu16 6
P PY

BblﬁpaTb ApTUKY/N ros1I0BHOTO MoAayns

«PLC CtapToBbIi1 3KpaH»

HacTpouTb cTapToBbIV 3KpaH-3acTaBKy

A T

HECTpOMTb rnpasa v ypoBHU focTtyna nosb3oBarenei

«KOHTpOﬂb NoAKITYEeHUS BbIXOA0B>

I'Ipoaep;m: Hannyue HenoaKNK4YeHHbIX BbIXO40B 6nokoB nporpaMmbl

«0OnpeaenuTL TUN MoAynei AN CUMy-
nsTopa»

HacTpouTb KoHpUrypaumio Mogyneii pacluvpeHus Ais cuMynsTopa

7.4.1.5 MeHio «Bupg»

MeHio «Bup» conep>XunT aneMeHTbl 415 HACTPOWKWN BHELLIHEro BUAa NPOrpaMMmbl, HAaCTPOKK opopMneHus paboyeit 06-
nacTtu v Habopa oTobpaxkaeMblX 31€MeHTOB OCHOBHOIO OKHa NPOrpaMMbl.

0630p NYHKTOB MEHI0

MyHKT MeHIo

Onucanne pyHKUMU

«[MaHenb MHCTPYMEHTOB»

OTo6paxatb / CKpbITb NaHeNb MHCTPYMEHTOB

«CTpoKa COCTOSIHUA»

OTobpaxatk / CKpbITb NaHeNb COCTOSHNS

B P

0T06pasuTh / ckpbITb BrbnnoTeky 6a0koB

«OKHO MHpopMaLun»

0T106pasuTh / CKpbITb OKHO UHGOPMALMK

«Macwrab»

«25%» Bbibpath MacliTab npefcTaBneHus amarpaMm B okHe pegakropa 25%
«50%» BbibpaTh MacwiTab npefcTaBneHus guarpamm B okHe pegaktopa 50%
«100%» Bbibpath MacluTab npefctaBneHns guarpamm B okHe pegaktopa 100%
«150%» Bbibpatb MacluTab npegctaBneHns guarpamm B okHe pegaktopa 150%
«200%» Bbibpath MacliTab npescTaBneHns auarpamMm B okHe pegaktopa 200%
«CeTka» 0T106pasuTh / CKpbITb POHOBYIO CETKY B OKHE pefiakTopa
«0dopMneHne» HacTtpouTb LBeToBYyto cxeMy odpopmaeHus paboyeit obnactu pegakTopa

7.4.1.6 MeHo «CnpaBka»

MeHio «CnpaBKka» CNy>KuT AN [0CTyna K MHTerpypoBaHHOM CMpaBoOYHO CUCTEMe, a TakoKe MO3BOJISeT NepeiTh Ha canT
http://www.ekfgroup.com/ru 1 nony4nTs MHGOPMaLMIO 0 BEPCUM MPOrPaMMbI.

0630p NYHKTOB MEHIO

MyHKT MeHio Onucanne pyHKUMU
«Cait» 3anyck bpaysepa v nepexog Ha caiT http://www.ekfgroup.com/ru
«MNomowb» 3anycK MHTErpupoBaHHOIA CNpaBoYHON CUCTEMBI

dopManysi o nporp

OTKpbITb OKHO C MHpOPMaLIMel 0 TekyLLEen BEPCUM NPorpaMMbl

7.4.1.7 OcHoBHas NaHeNb NHCTPYMEHTOB
OcHoBHas NaHesb MHCTPYMEHTOB MO3BOJISeT NMOJb30BaTEN0 MONYYNTb BbICTPBIN AOCTYN K Hanbonee YacTo UCMONb3Y-

eMbIM onepaunam B nporpaMmMe.

Bce onepauyuun npencrtaBsieHbl Ha NMaHenn MHCTPYMEHTOB B BUAE 3HAYKOB, CrpynnmMpoBaHHbIX MO q)yHKLI,VIOHaJ'IbHOMy

npu3sHaky.

-FEa @

15
»
o)

v BB EHe st @B E8cieq i i
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Onucanve pyHKUMU

@ Co3pnaTb HOBBII MpoekT

OTKpbITH CYLLLECTBYIOLLWIA MPOEKT

=4
(=] CoxpaHnTb pefjakTVpyeMblii NpoekT

COXpaHVITb BCe OTKPbITble NMPOeKTbI

Bbipesath BblfeNeHHbIe 3NeMeHTbI U MoMecTuTb B bydep obMeHa

CKonupoBaTh BblAENEHHbIE 3NIEMEHTbI 1 MOMeCTUTb B bypep obMeHa

LB

OTMeHUTb nocneaHee [J,EFICTBMQ B peaakTope

- nOETOpMTb nocnegHee oTMeHeHHoe ,EleI;ICTBl/Ie

@, YBenuuntb Macwitab B okHe pepakTopa

YMeHbLWUTL MaclwTab B okHe pefakTopa

¥ Bblpensitb cBA3aHHble ¢ H10KOM CoeanHeHUs npu BoiaeneHnn bioka

. BbipoBHsTL BblfeneHHble 610kK No neBoMy Kpato

' BprOBHﬂTb BblAeneHHble 610Kku no npaBoMy Kpato

BblpOBHﬂTb BblAeneHHble 610Kku no BepxHeMy Kpato

BblpOBHﬂTb BbleneHHble 610ku no HWXKHeMy Kpato

= Otobpaxatb napameTpbl Beex 610K0B B OKHE pefakTopa

: CKpbITb NapaMeTpsl Bcex BJ0KOB B OKHE peAakTopa

TenedoHHasn KHura

W3MeHUTb pa3MmeTky cTpaHu, paboueit obnactv pepakTopa

- MepeBecTn NOAKIOYEHHbIN FONOBHOV MOAY/b B PeXUM «paboTta»
-] MepeBecTy NOAKIIOYEHHbI FONIOBHO MOfY/b B PXXUM «OCTaHOB»
Q OTKpbITb AManor Ans noakloyeHus k obopyaosaHuio

“ 3arpy3uTb NPOEKT B rofI0BHOW MOAy/b

Bbll’pyEIMTb MPOEKT N3 rosI0BHOro Moayns

I 3anycTUTb oHNaitH MOHWTOP
®f MpounTaTs AaTy 1 BPEMS U3 roN0BHOMO MOAYNS
®] YcTaHOBMTL HOBYIO 1aTY 1 BPEMS B FOI0BHOI MOyb
Q OcyLuecTBUTL NONCK YCTPOICTB B CETU
s | | Tekywwmit a3bik unTepdelica / ViamenuTs si3bik uHTepdelica

28



)
Mporpammupyembie pene PRO-Relay EKF EKF

7.4.2 Pabouas obnactb

B paboueit obnactn pepakTopa ¢ nomolbio GyHKLMOHANbHbIX 610KOB U3 BCTpoeHHOR 6ubnunotekn dopmmpyetcs
ynpasnsiouas nporpamMma ana nocneayiouiein otTnafku v 3arpysku B obopynosanme.

MporpamMma npepgnaraeT onuuio LLBETOBOW NepcoHanu3auny nHTepdeiica pegakTopa, HaCTPORKMN KOTOPOW AOCTYMHbI
yepes pasgen «0Opopmnerne» B MeHto «Bup».

1005
Modbus__1x=4{04H)(1284/504H) W
I B014[(M14) F1
EF[ D
f ,@I Modbus_0x=1536(600H)
{ 1006

Modbus._ 1x=5{05H)(1285/505H) W

7.4.3 MaHenb 3aKknagok

PRO-Relay Master nossosisieT BeCT 04HOBpeMeHHY10 paboTy Haj HECKONbKUMU NPOEKTaMu, OTKPbITBIMU B TpOrpaMMe.
Kax b1 OTKPbITbIA MPOEKT NpefCcTaB/ieH B OTAEIbHOM OKHE, M AN HAaBUTaLUN MeXAY HUMU NCMoNb3yeTcs cucTeMa
BKIaf0K, KOTOPble HAXOAATCS B BEPXHEN YacTu nHTepdeiica pegakTopa. YTobbl nepeiiTv K ApyroMy npoekTy, AocTa-
TOYHO KJIMKHYTb Ha HY>KHY10 BKNAAKY.

%8 PRM1.xlg | B PRM2.xIg [ PRM3.xig | 4 b x
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7.4.4 Bubnuoteka GpyHKUMOHaNbHbIX 610KOB

B okHe 6ubnuoTeka 6nokos rpadmyecku oTobpaxeHbl Bce GyHKLMOHANbHbIE 3/1EMEHTbl, KOTOpble Nofb30BaTeb MO-
KeT Ucnonb3oBaTh A5 pa3paboTkv nporpamMm ynpasnenus. [[ns obneryeHns noncka u MCnosib3oBaHus, 3T 3NEMeHThI
OpraHnM3oBaHbl B rpynnbl No GyHKLMOHANBHOMY MPU3HAKY.

EutmoTexa Gaoxos x
=) Broge / Beocopes [ @aarm

E Eypcoprsae crasim
) BuT capwrosoro perwcTpa

| Undpoeci duer
B Knaemum ensemarypu
B Bxoa
B Buxoa
]5 Ananoronueit oar
= 1 Normueckme dymeunn
4
W (no gponTy)
W-HE
W-HE (no $ponty)
i
WIW-HE
Wermousowes WA
L] HE

] Hacrpansaenar Gynesa noruca

ALY YHEBEES 7|0

7.4.5 MaHeNb UHCTPYMEHTOB pefakTopa

MNHCTPYMEeHTbI pefakTUpOBaHUs MU 31eMeHTbl 6ubanoTekn 610K0B MOXKHO BbICTPO HANTK HA NAHENN MHCTPYMEHTOB,
KOTOpas HaXoAMUTCS B IeBOW YacTu OKHa 6ubnunoTeku.

OnucaHue 3HAYKOB NaHeNM MHCTPYMEHTOB peflakTopa

3Hauok OnucaHne GpyHKUMU
B 3aKpbITh 0KHO brbAnoTeKM PyHKLMOHANbHBIX BnokoB
Iy MHCcTpyMeHT «Kypcop», ncrnonb3yeTcs Ans BblAeneHuns 1 nepeMeLLieHusl 3/1eMeHTOB B OKHe peakTopa
% MHCprMEHT <<CO€,U,|AH9HI/I€>>, ncrnonb3yeTca ANs Co34aHna COeﬂMHEHI’IVI mexay ¢yHKuMOHaﬂbeIMM 6nokamm
Aviarpammbl
H OTKpbITh NaHenb BbICTporo foctyna k 6nokam 13 pasgena «Bxoabl / Boixoab! / Onarv» 6ubnnotekn

O o] o Jmjrojeopr ] ol

‘ OTKpbITb NaHenb bbicTporo focTyna k bnokam n3 pasgena «Jlornyeckue GyHkLUmMmn» buubnmorekn

D [nANolINAN
il =i § 7]
‘ OTKpbITb NaHenb bbicTporo focTyna k 6rokam u3 pasgena «CneumnanbHble GyHKLUKM» 6ubanoTekn

EEEOECOREEEECEREEERELD EEREEEELCEEEERE23N

LY o
A MHcTpymeHT «KoMMeHTapum» no3sonsieT 40baBNTb TeKCTOBbIE KOMMEHTapU B pefiakTUpyeMbilii MpoeKT

= VHcTpyMeHT «Pa3opsarth coegnHeHne» NCnosb3yetcs A npeobpasoBaHus IMHENHOMO COEANHEHWS
B coeguHeHne-CCblIKy
w 3anycTuTb / 0CTaHOBUTL CUMYISTOP ANS NPeABapUTENbHONM 0TNAAKM NpoekTa 6e3 3arpy3ku NporpaMMmbl B peasnsb-

HbI rONI0BHOW MOAYNb
3anycTuTb / 0CTaHOBMTH OHANH MOHUTOP A1 OTOBPAXKEHUS COCTORHUS NepeMeHHbIX 1 MPOLLeCCa BbIMOIHEHUS
nporpamMmbl NoAK4eHHoro obopygosaHus

30



)
Mporpammupyembie pene PRO-Relay EKF EKF

7.4.6 OkHO MH$OpMaL UK

CtaHpapTHoe MHPOPMALMOHHOE OKHO HaXOAMUTCA B HUMXHEW YacTu rnaBHoro uHtepdeiica nporpammbl PRO-Relay
Master n BkitoyaeT B cebs YeTbipe pasgena, KaXkKAblil U3 KOTOPbIX BbIMOSHAET CBOM QYHKLUN.

Paszpen «MHpopMaLmsa» npegHasHayeH ans oTobpaxeHUs CUCTEMHbIX yBeAOMAEHUN, coobuieHnit 06 owmnbkax n
[aHHbIX 0 BbIMOMHEHWUW onepayus BHYTpu pa3paboTaHHOW NporpamMmbl.

| B8 Cumynarop | G, Undpposme 1/0 | (i3] Amanorossie 1/0 |

OTuet o komnunauuu [PRM1 xdg]

PC>PLC

Open Ethemet Client192.168.0.205,8008.0K

VHpopMaLma o nporpaMMe......

Cratuctuka: Mcnone3oeaxo:25 6noxkoe, ceotoaHex 23] 6nokoe
WMcnoneayerca namatu: 1.863281 kGaiit. ceotoano: 30.136719 k6ainT, 5.62%

Bo Bknagke «CuMynatop» mogenupyertcs BbibpaHHoe 060pyf0BaHNS U €0 COCTORHME/BHELIHUI BUA NPY UCMNONb30-
BaHUW CUMyNSATOpa AN OTNAAKM NpoeKTa.

B Wgopumpn Bl Comnynarop | Sy (unppansee 10 | 3] Amanoroese 0 |

0605555555800 | $86BES |

AL 110=240V INPUT BeAL PRLE-4DI400-R-AC
EEKF !
[TEtop  Work |
00:00m 00:03m .
TINE Ext.1
10
- S W O W B |

_Pli.-lm R-AC OUTRT duiuley 104 %9 %\‘9 -
R ECA

€ ¥

Bo Bknagke «Ludpposbie [0» oTobpaxatTcs undpoBbie BXOAb! U BbIXOAbl, 3a[4€AICTBOBaHHbIE B MPoeKTe.
[llaHHas BKNajKka TakKe N03BOASET UMUTUPOBATh BXOAHbIE BO3/[leACTBMSA NPU 0TNaAKe NporpamMMbl B CUMynsTope.

[E g |88 c p @b Undposnie VO | 53] A vo|

-~

Bo Bknapke «AHanorosble |0» oTobpaxatoTcs aHanorosblie BXOAbl M BbIXOAbl, 3a4eACTBOBaHHbIe B MpOeKTe.
[laHHas BKNaAKa Tak>Ke N03BOSIIET UMUTUPOBATL BXOAHble BO3AEACTBUSA NPU OTNaAKe MPOrpaMMbl B CUMyAsiTope.

(&) tnpoprowsa | BB Cunmynarop | By Ungposse 0 (1 A vo
-~
(-
AIDZT
ADD31
v
< >
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7.4.7 CTpoka cocTosiHUA
CTpoka cocTosiHUSA pacnofioXeHa B HUXHel yacTu paboyero okHa PRO-Relay Master n onepatusHo oTobpaxaeT co-
CTOSIHME NPOrpamMMbl U MOAK/IIOYEHHOT0 060pyAOBaHUS.

CoCcToaune NporpamMmMsl Tun Bsibpannoro ycrpoiicraa Huaukatop obmena nidopmam
Ready 0% PRL100-12-R-AC 25/200 (i NUM
Npouecc nepegaun KOonw:ecrso nenonNb3oBaHHbLIX hyHKLpH

7.4.8 KnaBuwu 6bicTporo goctyna

MporpamMma PRO-Relay Master nMeeT BO3MOXHOCTb bbICTpOro Aoctyna Kk yHKLMSM, KOTOPble UCMOMb3YOTCS Yalle
BCEro npv pa3paboTke NpoeKkToB, Yepe3 GpYHKLNOHANbHbIE KNAaBULIN U COHETAHUS «FOPSYNX» KNABULL.

JocTynHble bbiCTpble GpYHKLWM M COOTBETCTBYHOLLME UM KOMBWHALWYU KNaBULL NpeAcTaBieHbl B Tabaunuax Huxe.

0630p NYHKTOB MEHI0

Knaeuwa OnucaHue pyHKUMU
F3 3anycTuTh/0CTaHOBUTL CUMYNSITOP
F5 WNHCTPYMeHT «coeanHeHne»
Fé [Moka3saTb/cKpbITb NaHenb aneMeHToB «Bxoabl / Beixogbl / Onarv»
F7 Moka3aTb/cKpbITb NaHesb 3neMeHToB «Jlornyeckue dyHKLUM»
F8 lMoka3aTb/cKpbITb NaHesb 3neMeHToB «CrelnansHble pyHKLMK"
F9 Jlo6aBuUTL TEKCTOBbI KOMMEHTapUi
F11 WNHCTpYMeHT «pa3opBaTb COeANHEHNE»

Fopnlme Knasuuu

Knaeuwa Onucanve pyHKUMU
Ctrl+N Co3/1aTh HOBbIV NMPOEKT
Ctrl+0 OTKPbITb CYLLLECTBYIOLLMIA MPOEKT )15 peAaKTUPOBaHNS
Ctrl+S CoXpaHWTb OTKPbITHI MPOEKT
Ctrl+P HaneyataTb OTKpbITbI NpoeKT
Ctrl+Z OTMeHWTb NocnefHee feiicTBUE B pefiakTope
Ctrl+Y [M0BTOpPWTL OTMEHEHHOE ieiiCTBUE B pefjakTope 3aHOBO
Ctrl+X BbipesaTtb BblfeNeHHble 351eMeHThl B Bydep obMeHa
Ctrl+C KonupoBaTk BblgeneHHble aneMeHTbl B bypep obMeHa
Ctrl+V BcTaBuTb 3neMeHTbl v AaHHble 13 bypepa obMeHa
Ctrl+A Bbifenutb Bce aneMeHThl B paboyeM okHe

7.5 PaboTa c npoeKToM

7.5.1 Co3paHune npoekTa

[lna co3paHuns HoBoro npoekTa 3anycTute nporpamMmy PRO-Relay Master, 3atem BbibepuTe B MeHio «Paiin» -> «Co-
3paTb» -> «DyHKUMOHaNbHas 610k-cxeMa (FBD)» uan wenkHUTe COOTBETCTBYIOLWMIA 3HAYOK HA NAHE N UHCTPYMEH-
ToB. byfileT co3aaH HOBbIV NYCTOM NPOEKT M OTKPbLITO MaIOr0BOE OKHO HACTPOWKM CBOMCTB HOBOTO NMpoeKTa.

Ecnn HeT Heo6X04MMOCTU MEHATL HACTPONKM MO YMOTYAHWIO UV MNAHUPYETCS BbIMOMHNUTL UX MO3AHEE, TO OKHO MOX-
HO 3aKpbITb HaXxaTueM knaBuwm «0K» 1 nepei T kK pefakTUpoOBaHWUIO MPUKIALHOM NPOrpaMMbl.

7.5.2 HacTpoiika npoekTa

[lnanoroBoe 0KHO HAaCTPOWKM BbIBOAMTCA aBTOMATUYECKMW MPU CO3JaHNMN HOBOTO NpoekTa, b0 MoxeT 6bITh OTKPbLITO
yepes MeHto «Paiin» -> «CBoiicTBa». OKHO COAEPXKMT HECKOJIbKO BKN1a[,0k 0630p KOTOPLIX NpeAcTaB/ieH aanee.
Bknapka «0bwme» no3sonseT BBeCT TeKCTOBY0 MHdOpPMaLMio o paspabaTeiBaeMoM npoekTa, koTopas bynet aBTo-
MaTunyecku fobasreHa B WITaMM Npy BbIBOJE NPOEKTa Ha neyaTb.
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Wnpopmauma
Ot | Kenmrrapo | Pasmerss crpmeess | Mapamerpe | O |
Paspatiaran: [ewpos 1.

Mposepun: [Heamcn 1.
Paspatoras. E
Bepowa: Il |3 2

W Noxazam 8 vosom Safine

o ] ones |

_Crosea |

ZEKF

Bknapka <<KOMMeHTapMVI» CNY>XWNT ANd BBOLA TEKCTOBOro onncaHusa npoekTa, anMeanMﬁ pa3p360TqMKa VAN MHON

nHdopMaLunn, KoTopas MoxeT BbITb HeobxoAMMa B flafibHeLWeM.

Vnposumam

Ofhgme Wimasmrrited | Famerns cvmen: | Mo | Oteppsmees |
Sy 8 ) (e = N Tee) Cn B 1T 0 el s (b
Py

3

e
{rzamimssen merna.

AT 0 it e T
e b e e il

e

P 7 8 5488 YT T

1) Prcmmnc o, . S E—
-

o X i e

i

Bl e e o B

I

#!
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Bknagka «PasMeTka cTpaHuu» HacTpanBaeT KoHduUrypauuio paboyeit 06nactu pefaktopa NnporpamMm v onpepenset
KOJIMYECTBO IMCTOB MPOrpaMMbl U NX packaagky.

T ekt e e

Temmamr

[ree— *
Ot | [ s |

rpceman P 31

L |

|

Coimen |

Bknapka «lapameTpbi» COAEPXKUT HACTPOWNKMW 3aLWUTbI MPOrpaMMbl U NapaMeTpoB MoCie 3arpy3ku B rof0BHOM Mo-
nynb. 34eCb MOXHO 3afaTb Maposu, KoTopbie NoTpebyloTcs Ans [OCTyNa K NporpaMMe u/unu napametpam, a Takxe
3anpeTuTb BbITPY3KY yNpaBisiolWed NporpamMMsl 13 ycTpoicTBa. Tak)Ke MOXKHO YCTAaHOBUTb MU MOMEHATb Napob
[0CTyna K napaMeTpam Yepe3 BCTPOEHHOE CUCTEMHOE MeHI0 B pasfene «HacTpoiiku» -> «Maponb».

Tak>ke faHHas BKNAfKa COAEPXKUT HACTPOWKY KOHGUIYPaL UM aHANOTOBbIX BXOA0B NOAKOYEHHbIX YCTPOWNCTB.

\ Al Type for PRO-Relay [

KoHdurypauws Tvna aHanorosbix BXofos Ans scex ycrpoiicts (0-10 B unu 0-20 MA)

Hingopuams x|
Dtiue | | Mapseseroa | |

Hosmwaw |

A Naporn roorpases: I~ Nagor napassstoon.

Crmmih rupray | Canst riapare:

r

Jarpene sy rpopaes - -

Brasasrme Mow aufiope Swesd orusw,

[~ Zarpenwms marpymy ;‘r‘l.w,,uzﬂ'm

A Type for PRORelay

Jomepmaa

[ s |




Mporpammupyembie pene PRO-Relay EKF . EKF

Bo Bknagke «06opyfoBaHMe» MOXHO BbibpaTh TUM UCMONb3YEMOro roJIOBHOTO MOAYJIS, @ TakXKe MPOCMOTPEeTb A0~
CTYMHbIE pecypcbl ycTpoiicTaa.

Wnpopmauma *®

O6ume | Kommesrapm | P In s

= IConstants/Connectors:  Input,Shift registe

E PRLIOO-12R-DC Basic Functiona: AND.AND (Edge)NAND NA
[Special Functions:

er On-Delay OF Del:

Counter: Up /Down counter Hours C

Analog: Analog comparal

Miscellaneous: Latching Relay P

(Maximum Resources:
Function Blocks
REM

lAnalog outputs
Program memory

Block names:
r keys
[Shift register
[Shift register bits 32

[ o | omen | oo |

TURETOTTeR

7.5.3 PepakTupoBaHue npoekTta

Ynpasnstouas nporpaMMma cosfaeTcs u3 GyHKUMOHaNbHbIX 6710K0B, Habop KOTopbIX NpefcTaBaeH B okHe bubnvoTeku.
[Ana pobaBneHnsa HoBoro 610ka B nporpaMmy, Heobxoanmo BelbpaTth ero B 6ubnnoTeke c NOMOLL b0 yKa3aTens MblLLK,
3aTeM LWeNKHYTb B OKHE peakTopa B )XeJlaeMoM MeCTe pa3MelleHus.

[@ake P Pocrpyumerne Son_ Copanse
|[@-@@ r2eocqéiruz iy BHreRENacicq
et L L) i

5 Baae / Bucepas | G
o

pAWHEERS 5 #

Modiun_Ta=(00HI( nm.m 2

wie
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YT0bbl CKOHUTyprpoBaTh NapaMeTpbl HOBOro 6ioka, He0b6xoAMMO ABaXKAbl KJAWKHYTb MO HEMYy, MOCe Yero B OT-
KPbIBLIEMCS OKHE CBOWCTB NPOW3BECTU HeobXoANMble HacTpoiikn. Ha3HayeHWe napaMeTpoB W HACTPONKM MOXHO
HalTu B cooTBeTCTBYlOLWEeM 60Ky pasfesne faHHOro pyKoBOACTBA MM CpaBoYHOR cucteMe nporpammel PRO-Relay
Master. Takxe, Ans ya06cTBa, MOXHO BOCMO/b30BaTLCS FPYNNOBLIM PEJAKTOPOM CBOMCTB U BbIMOAHUTL HACTPOWKM
LeHTpanu3oBaHHo. [1nsa 3Toro, 0TKPOMTE peAakTop U3 MeHto «/3MeHNTb», Boibpas NyHKT «CeoicTBa (Bce 6aoku)».

Hacrpodica napaserpos *
Ceanctea | Cunmynmmop | Koveassmaps |
Hinta noxa ¥ Moxasemare napamerpe:
& crU
C et Maagne &
Bxoa II 1 'I
Cnmncok
6nokoB B O6nacTb HacTpPoiKM
nporpamme
NMpssamrers ‘ [i[3 | Chranna | Crpasea |

[lanee, nooyepefHo BbIOMpPas B N1€BOI YaCTU OKHa BCe 3aieiCTBOBaHHbIe B NporpaMme 610Ky, BbIMOAHNATE HACTPOIA-
Ky 1 BBOJ, NapaMeTpoB. Bonee getanbHyto nHdopMaLMio N0 HAaCTPOKe MOXHO MONyYUTb, HaxaB kHonky «Cnpaska»
B HUXKHEW Y4acTh OKHa.

[lo6aBnB HeobxoauMble BN0KK, cnefyeT BbIMOJHUTL CBA3U MeXAY HAMU AN NPaBUAbHOW TPAHCAALUMN CUTHANOB.
Onsatoro, Bbibepute UHCTPYMeHT «CBA3M» (Mnu HaxMuTe F5) 3aTeM LeKHUTE Mo BbIBOAY, OT KOTOPOro HeobxoguMo
HauaTb COeAMHEHUe, 3aTeM, He OTNYCKas HaxaTue, NPOAOJIKUTE HAayaTyo IMHWUI0 [0 BXOAA 3/eMeHTa, K KOTOPOMY
HeobXx0AMMO BbIMOMHUTbL MOAKIOYEHME.
|- LT e———

ok P gy B g .
d-F =0 "o uaq L RS RS e -
P = | | i e

56 i
&
R bl
m o 2
m il i
A Fin
|
|
I —

sseeee

R R
= T =
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OTnycTuTe KHOMKY MbIlwK, CBA3b byfeT ycTaHoBaeHa. [pn HeobxoanMocTu, pa3MeleHre 610KOB U CBA3EH MOXHO
KOPPEeKTUPOBATH C MOMOLLbIO yKa3aTens MblluK, A5 Ny4lero oTobpaxeHus v yaobcTBa YTeHUS NPOrpaMMsbl.

Takxe, npu 6osiblLOM pa3Mepe NPorpaMMmbl, MOXKHO CoeAUHATL BIOKK CBA3AMM C NoMolLlblo Auanora Beibopa, korga
TpebyeMblit Lenesoi 610K HAXOAUTCS Ha 3HAYUTEIbHOM PaccTOSHUW B noJsie npoekTa. [lns atoro HeobxoauMo noa-
BECTW KYpCop MblLUK K BbIBOAY 6110Ka, HaXaTb NMpaByto KHOMKY MbIlWW 1 BbibpaTb «CBA3aTh ¢ BXOAoM» nnn «CeAsaTthb
c bnokom»:

-+ BOD1[M1]

]
| Cenzats ¢ exogom
3aaate COCTORHME BELIXOAA
Cnpaexa

B nossuswemMcs [ManoroBoM OKHe B JIeBOI YacTu BblﬁpaTh Hy)KHbIVI 6ok ANA opraHnsauumn cB43un, a B NpaBoM Ccnu-
CKe - HOMep BbiBOAa 6noka. nOﬂTBep,ﬂ,VlTe co3daHue CBA3U, Ha>XaB Ha KHOMKY «OK».

Jlurna baokupoekn

o
-

Bxog 2
Bxoa 3
Bxoa 4

Takxe, ana y,D,OﬁCTBa BOCNPUATUA CNIOXKHbBIX NporpaMm, HacTpoeHHble CBA3N MOXHO pa3feninTb, B LAHHOM CJlly4ae
coeguHnTeNnbHaa NNHUA 6y,ueT 3aMeHeHa MeTKaMn TOYKMN Ha3Ha4YeHUs Uanm NCTOYHKUKA CBA3N.
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[ns dopMupoBaHus paspbiBa BbibepnTe MIHCTPYMeEHT «PasopBaTh coefjuHeHMe» B OKHe 6UBANOTEKM, 3aTeM HaBeau-
Te Kypcop Ha COefiuHeHMe, KOTOpoe He0BXOAMMO Pa3opBaTh U LWeNKHWUTe Mblwbto. CoeanHerune bynet npeobpasosa-
HO B afipeCHbIe CChIIKM.

To ke caMoe MOXHO 0CYLLeCTBUTb C MOMOLLbIO KOHTEKCTHOrO MeHto. HaBefnTe Kypcop Ha CBA3b W HAaXMWUTe Npasy
KHOMKY MbliluK. B nosiBnBIEeMcs MeHio BbibepuTe «Pa3fenuntb»:

8001[M1}
ANL

&

PasgennTs |
Yaanute Del

Buibpateece  Ctri+A

Ecnn HeOGXOﬂ,VIMO nepeMecTuUTbCs K OTBETHOW MeTKe pa3opBaHHOro coeAnHeHud, WenkKHnTe HPBBOVI KHOMKOWN MblLWN
Ha Hy)KHOVI MeTKe U B OTKPbIBLIEMCHA KOHTEKCTHOM MEHH Bbl66pVIT€ <<06paTV|TCF| KnapTHepy»:

BDEI1[M1} S e EE B Yl BT s s e s o OB

| .0@3 Bod | BOOIMI)
@] [ e i O6patuteca k naptHepy )
——
Yaanute Del
4 Buibpars Bce Ctrl+A

To >xe camoe MOXHO cAoenaTb, BblAeIUB METKY N Ha>XaB ropsyyto Knasuy «J».
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O6paTHas onepaLus BbINONHAETCA aHaNornyHbiM 06pasoM. Mpu He06XOAMMOCTY BEPHYTb COEIUHEHME B MPOrpaMMmy,
Bbl6epuTE UHCTPYMEHT «pa30pBaTh COeJUHEHNE» U LeNKHUTe No Nto6oit MeTKe, COOTBETCTBYOLLEN PeJaKTUpyeMOMy
coeauHeHuI0.

K MeTkaM pa3opBaHHbIX CBA3€l NMPUMEHSIOTCS Te Xe NpaBuia pefakTUpoBaHus, Kak U GyHKLMOHaNbHbLIM BiokaM.
MoxHo cBoboaHo NnepemellaTh MeTku No paboyeMy noJito, yaep>kKnMBas Ux NeBoi KHOMKO’ MblWww. [Ins Bxoaa B CBOM-
CTBa METKMU, BaXAbl WENKHATE N0 Heil 1IeBO KHOMKOW Mblwn. OTKPOETCst OKHO CBOWCTB METKW, B KOTOPOM MOXHO
MEeHSTb LiBEeT UM 3a/laBaTb KOMMEHTapUA.

NHBepTMpoBaTh LudppoBbie BXxoAbl 610k0B MoXHO 6e3 ncnonb3zosanus 6nokos «HE» unn «Bcerpa 1». Ang atoro Ha
HY>XHOM BXoJie He06X0A1MMO f1Ba pa3a WeNKHYTb 1eBOi KHOMKOM MbllwW. Bxoa 0Tob6pa3untcs ¢ yTonlieHmem B oCHOBa-
HUW. Ha npuBefeHHOM HixXe npuMepe, 2 nepBbix BXxoaa bnoka «M» uHBepTupoBaHbl, a 610k TeKCTOBOro cooblieHns
akTuBeH be3 nofkoueHUs BXoAsLLeit CBA3N.

1003

B002[M2}

B003[M3]
N

0458 s

7.5.4 OTnapka npoekTa B CUMynsiTope

Mpex/pe 4eM 3arpysnTb NporpaMMy B peasnbHoe YCTPOMNCTBO, Bbl MOXeTe oL,eHNTb eé paboTocnocobHOCTb 1 BbIMOJ-
HWTb MEPBUYHYIO OTNIAfKY B CUMYNSTOPE, KOTOPbIV MO3BONSET MOAENNPOBaTL paboTy peanbHOro ycTpoWCTBa U UMK~
TMPOBaTb BXOAHbIE CUrHaNbl. 3aNyCTUTL CUMYNATOP MOXHO HaxaBs knaBuuy «F3», yepes MeHo «HCTpyMeHTbI» ->
«3anycTuTb CUMYNSATOP», UM BbIOpaB COOTBETCTBYIOLMIA 3HAYOK Ha B OKHe bubnnoTekn.
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Ecnu B nporpaMme MCnosib3yTCs BXOAbI MW BbIXOLbI, NOAPa3yMeBaloLL e Haimuue MoAYIei pacluMpeHns, oK Ito-
UEHHbIX K TOJIOBHOMY MOAYJIIO, TO MPW NEpPBOM 3anycke NporpamMMa npegaoxuT ykasaTtb TUN U KOAUYeCTBO Mofynei
pacwupeHus, NOAKIIOYEHHbIX K TOI0BHOMY MOAYIO.

BbiGpaTh MOAYNM pacluMpeHus MOXHO W 3apaHee, BbI3BaB aHaNOMMYHbIN AUanor yepes MeHo «/HCTpyMeHTbl» ->
«0npeaennTs TUN MOAYAEN A5 CUMYNSATOPaX.

Onp THN MOAYNER ANR CHMYARTOPA ... X
Ext1
En2 [ =
Ex3 [ K|

UKI Ormena

BbibpaB Moaynu pacluinperus, Haxmute «OK», 1 noBTopuTe BbI30B CMMYyAAaTop. Ecnu nporpamMMa He COAepXUT Kpu-
Tnyeckux owmnbok, cumynaTop 3anyctutcsa. Mpu 3aToM, cBA3M 1 bnoku B paboyeit obnactm byayT noaceeyeHsl LBETOM
B 3aBMCUMOCTM OT COCTOSIHMS, @ B HUXHEN YacTu paboueii obnactu byfeT BbiBefeHa naHeb ynpaBaeHns X040M Bbl-
NOJIHEHUS NPOTrpPaMMbl.
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C ee NOMOLLbI0 MPOrPaMMy MOXHO 0CTaHOBUTb, 3aMyCTUTb MW 3aNYCTUTb Ha 3aaHHOE KOJIMYeCTBO LIUKII0B, OCYylLe-
CTBUTb UMUTaLMI0 cbpoca yCTPONCTBA UM OTKIIOHEHNS NUTAHNS.

Ecnu oTkpbITO OKHO MHOPMaLUK, TO Ha BKNagke cumynaTtop byneT oTobpaxkeHa HacTpoeHHas koHburypauus obo-
pynoBaHus. KnaBuwu Ha NMLEBON NaHenu, BXOAbI/BbIXOAbI YCTPONCTB paboune v No3BOASIOT UMUTUPOBATL BXOA-
Hble BO3JeCTBMS ONepaTopa U U3MEHEeHNs COCTOSIHUS BX0A0B. Takxe, eciin B NporpamMme nmetotcs 61okn BoiBOAa

3KpaHHbIX COOBLLEHNI, TO NPK HacTynaeHUn cobbiTus, Bbi3biBatoLwero coobuieHne, oHo byneT BolBeeHO Ha 3KpaH
BUPTYyaJibHOro ycTpoicTBa.
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MoMMUMO 3TOT0, MOXKHO UMUTUPOBATb M3MEHEHUS COCTOSIHWUS BXOA0B, @ Tak>Ke 3HaUeHN I aHaNoroBblX CUTHAIOB, Lies-
KHYB MbllbIO HeMocpeAcTBeHHO Mo 610Ky Bxofa B paboueit obnacTu unu ncnonbsys sknagku «Ludpossie 1/0» u
«AHnanorossle |/0» B okHe uHpopMauuu. [laHHblie BkNafky oTobpaxaloT BCce 3aleNCTBOBAHHbIE B MPOrpaMMe BXObl
1 BbIXOfbl yCTpO/CTBA.

Bknagka «Lndpposbie 1/0» N03B0ASET LEeNUYKOM MbILUN U3MEHSATL COCTOSIHUSA LLMGPOBbLIX BXOA0B.

* B vndos | B8 Comaynarop R Undpossie /0 | (iz] Amanoroesie /0 |

« Cocrosivme Bxoaa "
« CocrosiHue Bbixoga

Bknagnka «Ananorosslie 1/0» no3sonseT BBoauTb 3Hauenns AL, 3kBMBaNeHTHbIE aHANOr0OBOMY CUrHany, ANa aHa-
JIOr0BbIX BXOLOB.

-~
« 3nauenme Ha Bxope |

Bn_ | «3H3MEHHQ Ha Bblxonel

bog |ﬂr ynatop G Lnd o @mwo|

-~
v
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7.5.5 HacTtpoitka nogknioueHus Ethernet

Mopkntountbca K yctpoicTBy PRO-Relay ons 3arpy3ku 1 oTnagku nporpaMM MoXHO C MOMOLLLbIO BCTPOEHHOT0 nopTa
Ethernet. 1na atoro, B MeHto «MIHcTpyMeHTbI» BbibepuTe nyHKT «lMopkntouerne K PLC» 1 B 0TKpbIBLIEMCS OKHE yKa-
xuTte Tvn nogknoyenus Ethernet [1], IP agpec yaanenHoro yctponcTea B pexxume «MK knueHT» [2], 3aTem ykaxunTe
nopt [3] v agpec ycTpoiicTea B ceTv Modbus [4]. Mo okoHYaHUW HacTpoliky napaMeTpos HaxMuTe «MoaknuYnTe» [5]
L0191 YCTAHOBNIEHUS CORAUHEHUS.

Mogenrouenne k PLC X

Tun Modbus: MODBUS TCP = Agpec PLC: |'l

- Ethermet -
Mopr [502
" MK cepeep & 1o lP agpec C 1o M

;l\z

* Ethemet & K ket
Target xLogic IP: | 192 . 188 . 0 . 245

=== 15 o)

Mpwu Ethernet nofkntoYeHUN K HOBOMY YCTPOMUCTBY UNIM K YCTPOMCTBY, HAaCTPOMKM CETU KOTOPOr0o HEU3BECTHbI, He-
06X0AMMO BPYYHYI0 BbINOJHUTb MM CKOPPEKTUPOBATb HAaCTPOMKU CETUM HEMOCPeACTBEHHO Ha YCTpPOWCTBE Yepes
BCTPOEHHOEe MeHio B pasfesie «CeTb» -> «HacTpoiiku ceTu».

7.5.6 3arpy3ka npoeKkTa B yCTPOMNCTBO

[ns 3arpy3ku npoekTta B PRO-Relay HeobxonnMo cHavana BeinonHUTh Ethernet nogknioyeHune Kk ycTpocTay. 3aTeM,
nepenTn B MeHio «MHCTpyMeHTbI» -> «Onepauun oHnaH» 1 BbibpaTte onuuio «3arpy3uts B PLC». Nporpamma BbiBe-
feT npefynpexpaeHne o HE06X0AMMOCTU OCTAHOBKMW YCTPOMCTBA )19 3arpy3Ku NporpaMMbl.

PRO-Relay Master

OcranosuTe PLC gna 3arpysku Nporpamme:?

Oa I Her

HaxmuTte «[la», ecnim ycTpoMCcTBO MOXKHO OCTAHOBUTbL U MPOLOSIKUTL 3arpysky, unu«HeT», ecnn B fLaHHbIA MOMEHT
3To HegonycTumo. Ecnu Bbl HaxxMéTe «[la», To nporpamma bygeTt ckoMnunmpoBaHa v HauHeTCs e€ 3arpyska B yCTpoii-
CTBO, X0 KOTOpoW oTobpa3nTca B HUXHeN yacT okHa PRO-Relay Master.
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18 vwpopuses | B8 Cunynarop | g Unpposmie 0 | () Anancroswe 110 |
Ciruer [PFM1 xdg]
PC3 PLC

Opeen Ethemet Client 192.166.0.205,8008 0K

Opsen Ethermet Chent 192 168.0.205 8008 OK,

HispopHaLps 0 NporpaMMe. ...

CraTHcTHea: Mo { Gnowoe, CEOS: 56 Snoxos
IMenanssyercs nasmre 0667960 koanT, cootogma 31 332031 wsant, 2.09%

Finacly _—— [PRLIDO-1IRAT LZECIEN ]

Ecnu B npouecce 3arpysku He Bo3HWKN0 ownbok, To, N0 ee 0OKOHYaHWUW, yCTpoiicTBO ByeT aBTOMaTUYeCKM Nepe3anyLie-
Ho. [Mocne nepesanycka Ha4YHETCSH MCNONTHEHNE HOBOW NPOrpaMMbl.

7.5.7 Boirpyska npoekTa U3 ycTpoicTBa

PaHee 3arpyeHHbll npoekT MoxeT bbiTb BbirpyxeH M3 PRO-Relay Tonbko ecnu nepsoHavanbHO B HacTpoWi-
kax He 6bln ycTaHOBMIEH 3anpeT BbIrpy3kn. Ecnu Takoro 3anpeta He 661710, TO ANS BbIFPY3KK NpoekTa He0BXOANMO
HaCTPOWUTb 1 BbIMOJHUTL MOAKJIOYEHNE K yCTPOIUCTBY. 3aTeM, NnepeiTn B MeHio «MHCTpyMeHTbI» -> «Onepaunm oH-
naii» n BbIbpaTh onumio «Beirpy3nts 3 PLC». HauHeTcs npouecc BbIrpy3Kku, NpoL,ecc KOToporo oTobpasuntcs B HUX-
Heit YacTn OKHa NporpaMMmbl.

) Wpopames | G Comnprmrep | B Lnbpoas U0 | 531 Amanoroswe 110 |
Oruet mugan [FRM1 adg)
PO PLC

Opsen Ethemet Client 192 168 0,205, 8008.0K

Opeen Ethemet Chent 192,168 0,205 8008.0K

(MHbOpHBLIR O NDOrPaMME......

Cratucisa Menomsonano  onoson, cootoanu 256 Snokon
WenoneayeTcs naraTic 0 E6TI68 xiadT. ceoSonno: 31332021 khanT . 2.09%
PLC » PC

Rsedly [ 5% PRLAGG- 2R AC Die NUM

Mo OKOHYaHWK BbIrPy3KK ByaeT co3faH HOBbIN NPOEKT, B KOTOPOM 0TOBpa3nTCs BbIrpy>KeHHas nporpamMma. OfHako,
€C/I B UCXOAHOM NpoekTe nporpaMma bbina 3aluiieHa napoaem, NporpamMMa nonpocuT BBECTH €ro AN Havana Bbl-
rpy3Ku.

Beeaure napons X

MNaposs nporpanms: IE—
_Cmene |

Ecniv naponb 6bi1 BBEAEH KOPPEKTHO, HAYHETCA MPOLECC BbIrPy3KM, ONUCAHHBIN Bbile, eCJIV XKe Npu BBOAE napons
6bina gonyueHa ownbka, To byaeT BoiBeaeHa CooTBETCTBYOWan MHGopMaLms.

7.5.8 OTnapka npoekrta

[na otnapkv npoekTa HenocpeacTBeHHo B PRO-Relay MoxeT b6biTb 3apeiicTBoBaHa ¢yHKLUUSA «OHNaitH MOHUTOP»,
KoTOpas No3BO/ISET B peasibHOM BPEMEHU NPOCMOTPETb XOA BbIMOJIHEHWSA NMPOrpaMMbl, 3HaYeHUS BHYTPEHHUX Nepe-
MEeHHbIX, COCTOSIHWE BXOA0B U BbIXOAOB U T.A.

[ns akTMBaLMM LaHHOTO peXyuMa HacTpoiiTe 1 BbinosHMTe noakatoyeHune k PRO-Relay, 3aTeM HaxXxmuTe Ha cooTBeT-
CTBYIOLW WA 3HAYOK Ha NaHe N MHCTPYMEHTOB UJIN B OKHe 6nbnnoTekn GyHKLUMOHaNbHbIX 6710K0B.

B paboyeM okHe nporpamMMbl LBeToM byaeT NoAcBeYEHO COCTOSIHWE IOTUYECKUX Lieneit, 3HaYeHNs B perncrpax AaH-
HblX 0TOBpa3ATCsH pAAOM C PYHKLMOHANbHBIMU BrokaMu.
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Jlns KoppeKTHOro 0Tobpa>keHUst COCTOSAHUA U AAHHbIX B peXUMe OHNallH MoOHUTopa, HeobxoAnMo, 4Tobbl NporpamMma,
0TKpbITasi B pefakTope, coBnagana c nporpaMMmoin 3arpyxenHoin B PRO-Relay.

Mpv HeobxoanMocTu, Habop faHHbIX, 0TobpaxkaeMbix B pexxuMe «OHNaH MOHUTOP» MOXHO HAacTPOUTb. B HekoTopbIx
C/ly4asix 3To NO3BONAET yBEINYNTb CKOPOCTb 06HOBNEHUNS JaHHbIX Ha SKpaHe Npu COKpaLLeHUN NX KoM4yecTsa.

[ns HacTpoiikn nepeitante B MeHo «MHCTPYMeHTbI» 1 BbibepuTe NyHKT «HacTpolKky oHNallH MOHUTOpPa», oTkpoeTcs
LManoroBoe OKHO HaCTPOMKMU.

Hactpoiixm onnaiin MmonuTopa
- OroSpreasue mannue
¥ Hu$posse Bxozu / Buxomu

¥ REG [V REGI -
¥ HEG [V HEG30 -

OK I

Oruexa

,D,anee, OTMeTbTe TUMbl LAaHHbIX, KOTOPbIEe Heobxonnmo OTOGpaBMTb pexnme «OHnanH MOHWUTOP», TN CHUMUTE OTMET-
KW C l@aHHbBIX KOTOPble MOXHO CKPbITh.
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7.6 bubnuorteka pyHKLMOHaANbHbIX 6noKOB

7.6.1 Bxoabl / Boixogbl / ®naru
7.6.1.1 Undposbie
7.6.1.1.1 Bxop

1001

Bnok cooTBeTCTBYET PU3NUecKoMy LIMGPOBOMY BXOAY FONOBHOMO MOAYNIS UM MOLYNS PacLUMpPeHNs.

B cBoicTBax 6710Ka MOXHO yka3aTb GU3MYECKUMIl BXOA, KOTOPOMY OH COOTBETCTBYET, Bbibpas ronosHoi Moayns (CPU)
unan Moaynb pacwmpenns (EXT) v BoiGpas HoMep BXxofa M3 BbiNajaloLero cnucka.
Ha Bknapke «CumynaTop» BbloMpaeTcs BapuaHT UMUTaL MM BXOAHOTO BO3AEUCTBUSA U 0ToBpaxkeHWUs Bxofa npu oT-
najke nporpaMmsl B cumynsTope. Ha Bbibop JOCTYNHbI TpW BapuaHTa: NepeknioyaTesb Ha iBa YyCTOWYNBBLIX COCTOSA-
HWUSA U KHOMKW C HOPMasibHO Pa30MKHYTbIM UM HOPMasibHO 3aMKHYTbIM KOHTaKTOM.

1001(Bxoal x 1001[Bxoal x
mlwnnwlwm] Cacictea mennmlwwi
Wma Bnoxa: I I Moraswears napamerpisi ' Mepexmouatens
@ CPU " HO kowTaxt
~ EXT o [EaT - " H3 korraxt
c
Beon |11 - "
Ty " o
= T = T O =
OK I Ommeria Crpaesa | OK I Omvesa | Cnpasxa |

7.6.1.1.2 KypcopHble knaBuium

cil

Bnok kypcopHbIx KnaBuLL No3BosISeT NporpaMMe nosly4nTb MHGOPMaLMI0 O COCTOSHUW BUPTYasbHOW KNaBUaTypbl FOI0BHOIO
Moayns.

Cl[Kypeopsime cnassiim] kY
Mpn HeobXxoAMMOCTM N3MEHUTL cooTBeTCTBMUE BNoka v BUpPTyanb-
HOW KnaBuLWW, OTKPOMTe cBoicTBa Boka 1 M3 BbiNaAatoLwero cnu-
cka Ha Bknafke «[apameTpbl» BoibepuTe HeobxoAMMYt0 KaBuLLy.
PRO-Relay nopnepxwuBaeT npumeHeHue 4 bnokoB «KypcopHbie ey Ac =
KNaBuULLIn»,

Mapwsntont | Cooaynnrcn | Kevmaserrapst |

M doows | I™ Moxasemans napameTpel

T ]| o |
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Ha Bknapnke «CuMynatop» BolbupaeTcs BapnaHT UMUTaL MM BXOAHOTO BO3eACTBMS B CUMYNSITOpPE NPU OTAaAKe nNpo-
rpaMMmebl. Ha Bbibop AoCTynHbI TpU BapuaHTa: nepekioyaTesb Ha Ba YCTONYMBbLIX COCTOSAHMUS U KHOMKW C HOPMasbHO
Pa30MKHYTbIM UJIM HOPMaNbHO 3aMKHYThIM KOHTaKTOM.

Cl[Kypcoprsie knasmwmn] x
Napamerpel  Cmynatop | Kowmenapid |

* MMepexmouatens

 HO woHTaxT

" H3wonmaxt

C Ak

-
Texywes Miswaransros Maxcomanioe
[ 3_] [ j_] [sss9 :JJ_J

BupTyanbHas knasuatypa npefHa3HadyeHa ans pasaeneruns yHKLMA ynpasaeHus aBToMaTu3npoBaHHbiM 0bopyno-
BaHWEM M HaBMUTaLLWU NO MEHIO FOIOBHOMO MOAYAS.
[Ons ee akTuBauum HeoBX0AMMO NepeiTu Ha KPaH KYPCOPHbIX K1aBUL, NPY 3TOM 0TobpasunTcs ykasaTesb.

ESC+C..
A
4 >
v

N K IO KA D |

[ns akTnBaLmMm HeoBX0AMMOM KYPCOPHOM KNaBULWMN HEOBXOAMMO HaXaTb COOTBETCTBYOLLYIO el pU3nyeckyto Knasu-
Wy ynepxusas npu atoM knasuwy «ESC» HaxxaTol, npu 3ToM HaxkxaTue byneTt obpaboTtaHo nporpaMMoi MMeHHO Kak
HaXkaTne KypCOpHOM KNaBuWLLK, @ He KNaBULLIW KNaBuaTypbl.

OTcnexwuBaHue B nporpaMMe HaxxaTus KoMBUHaLMA KypCOpHbIX KNaBuL He noaaepxkuBaetcs. MoxeT BbITb HaxaTa
TONbKO Kakasa-nubo ofHa KnaBuLwa COBMECTHO ¢ kKnasuwein «ESC» B KaXAbli MOMEHT BpEMEHMU.

7.6.1.1.3 but caBuroBoro permcTpa

S1.1

Bnok nossonset NoJly4nUTb JOCTYN K 6utam caBuroBbIx PerucTpoB, UCNoMb3yeMbIX B MporpaMme.

B cBoiicTBax 6noKka ykasbiBaeTcs HOMep CABWUrOBOrO perucTpa u HoMep 6uta B perucTpe, KoTopoMy 610K cooTBeT-
cTByeT.
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PRO-Relay nognepxuBaet npuMmeHerue 32 6nokos «but casnrosoro perncrpa».

$1.1[Bur casuroscro pernctpal b4
Napavetpst | Kosamerrapud |

Mia Bnoka | ™ Noxassware napanetpe!

7.6.1.1.4 MocTosAHHbIE NOrMYecKUe YPOBHMU

Mpn HeobX0AMMOCTN NCNONb30BaAHWUSA B NMPOrpaMMe MOCTOSIHHbIX lornyecknx yposHei 1 naum 0 nx MoxHo 3aaath,
NoAKJ/IOYMB BXOJ, MOAYNS K CnelnanbHbiM bokaM.

PRO-Relay nognepxuBaeT npuMeHeHne 256 610K0B «nornyeckuit yposeHb 11 0».

High

Bnok «Bcerua 1» NocTosiHHO ¢DpMIApyET Ha BbIXo4e CurHan flornyeckoi eonHnubl.

Brok «Bceraa 0» nocTosHHO GOPMUPYET Ha BbIXOAE CUTHAS JIOTUYECKOTO Hys.

7.6.1.1.5 Boixop,

Qoo1

Bnok cooTBeTCTBYET PU3NUecKoMy LIMGPOBOMY BbIXOAY FOIOBHOIO MOAYS UAWN MOAYNIS PACLUMPEHUS.

B cBoiicTBax 6510ka MOXHO yka3aTb $U3NYeCKUiA BbIXO, KOTOPOMY OH COOTBETCTBYeT, BbibpaB rofloBHOW MoAynb
(CPU) mnun Mopynb pacwuperus (EXT) v Boibpas HoOMep BbIXOAA U3 BbINaAatoLWero cnucka.
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Q001[Beixoa] X
WA Gnoka: | [ Nokasbisats napameTps

@ CPU
€ EXT Momyns | -]
Bomoa IQ:? vI

0K I Omvena Crpaska '

)

7.6.1.1.6 TepmuHaTop

X1
BJ'IOKTepMIAHaTOPa ncnosb3yeTcsa Ang NoAKNYeHUs HeSa,D,el‘aCTEOBaHHbIX LI,IA¢p0BbIX BbIXOA0B, HanpuMep, y 610KoB

cneumnanbHbIX ¢yHKLI,VIl7I B C/y4qanx, Korga ux HefonycTumo oCTaBiATb HeNnoAKMNIOHYEHHbIMUY, a ¢yHKLLl/IOHaJ'IbH0 OHW He
BoCcTpeboBaHbl.

X1[Tepmunatop]
Mapanerpes | Kommentapwn |
Wraa Ginoxa: I [T Noxaseisams napamerpst

MapameTp

PRO-Relay nogaepxusaet npumererune 1024 6nokos «TepMuHaTop».
B cBoiicTBax 6noKa MOXHO yKasaTb MM U3MEHUTL NOPAAKOBLIA HOMep 6oka, BbIbpaB ero n3 BeinajaLiero cnucka

Ha BKJlajike napaMeTpbl.
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7.6.1.1.7 Uudposoii ¢pnar

EKF

F1

Bnok «Lludposoit dnar» ncnonbsyetcs ans obMeHa MHGOpPMaLMEN C BHELIHWMU YCTPOMCTBAMM MPU KOMMYHMUKALMN
no npotokony Modbus B pexume «Slave».
Jloruyecku ero MoXXHO UCMOMb30BaTh Kak BUPTYasibHbIN BXOF, UM BbIXOZ BbIMOIHWB COOTBETCTBYIOLLEE MOAKIIOYEHNE.

B cBoiicTBax 610Ka MOXHO yKasaTb UV U3MEHUTb HOpﬂ,ﬂKOBbIVI HOoMep d)I/I3I/IHeCKOl7I a4enkn namaTu, KOTOPOVI OH COo-
OTBETCTBYEeT. ,D,J'Iﬂ MU3MeHeHNd, NpocTo BblﬁepI/ITe HoMep ¢nara M3 BblMajakoLlero cnnucka Ha Bknagke «FIapaMETpu».

PRO-Relay nognepxusaet npuMeHeHue 128 bnokos «Llupposoin pnar».

FliUndposod gnar]
Mapamerpes | Kovmenrapest |
W inosa: ™ MNokassmare napameTpel

nomer R <]

F& = ©nar MHIUMNHIALRM
FE4: NogceeTka gncnnes

X

Crpunal

]

7.6.1.1.8 KnaBuwu knasmaTypbl

Pk

Bnok knasuw KnaBuaTypbl COOTBETCTBYET ¢VI3MH€CKVIM Knasuwam Ha J'II/ILleEOI:I naHesnun ronoBHoOro Moayns, Nno3sBonas
EB,ELGFICTBOEGTB nX B NporpaMmMme Ansa ynpasieHus unv BBoaa MH¢OPM3LLVII/I.

PE1[Knasmwm knaenarype:]

B cBoiicTBax 610Kka MOXHO ykasaTb WK U3-
MEeHUTb KNaBuLLYy, KOTOPOW OH COOTBETCTBYET,
ofiHaKo, cjefyeT MOMHUTb, YTO MporpaMMHas
dYHKLUMSA MMeeT NpUoOpUTET Hafh annapaTHOW.
Ha3HauyeHune ¢yHKUMIA ANa annapaTHbIX Kia-
BWLW B NporpamMMe MoxeT CAenatb HeAOCTYM-
HbIM F1aBHOE MEHIO UM OTAENbHble ero GyHK-
unm. OTcnexwuBaHuMe HaxaTus KoMbuHauum
KNaBuLW B nporpamMMe He MoAAep>XuBaeTcs.
MoxxeT 6bITb HaXkaTa ToNbko Kakas-nnbo ofHa
KNaBuLia B KaXXAbli MOMEHT BPEMEHMU.
PRO-Relay noppepxuBaeT npumeHeHue 128
6nokoB «KnaBuwwu KnaBnaTypbl».
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7.6.1.2 AHanoroBble
7.6.1.2.1 Bxop,

AI0D1

Bnok cooTseTcTByeT $pun3nHeckoMy yHUBEPCaNbHOMY BXOfY FONOBHOMO MOLYNS UM MOAYNS PaCLUMPEHUs AN aHaNoroBoMy
BXOfly MOfIyNSi PaCLUMPeHus.

B cBoncTBax 6110Ka MOXHO yka3aTb GU3UYECKUI BXOA, KOTOPOMY OH COOTBETCTBYET, BbIGpas ronosHoi Moaynb (CPU)
unu Mmoaynb pacumpermns (EXT) n BbiGpas HoMep BXofa W3 BbiNafatoLero cnucka.

Tak>ke, Ha Bknagke «CUMynaTop» MOXHO yka3aTb Npefesbl U HACTPOUTb 3HaUYeHe pe3ynbTaTa KoHBepTaumn AL
4715 UMUTaL UM BXOAHOTO aHaoroBOro CUrHana Ha BXxoJe Npu oTnajke nporpammsi.

AI001{Bxoa] X Ai001{Bxoa) X
Wraa Grosca: |_ I Mowasssars napatserps: € Fieper molare s
& ot € HO koHTasT
Xt © HIker=r

@ Pranorosoe sraserse
¥ Mpegens no pomasso (0 - 1000)

Texyuee

= F= o)

T =3 ok ] _omen | )

[ind nepeknoYeHUs TUNa aHanoroBoro BXoAHOr0 CUrHaNa nepeijnuTe BO BKAAAKY B MporpaMMHoOM obecrneyerun Tak,
KaK noka3saHo Huxe. 3Ta KoHpurypauus 3arpyxxaetcsa B PRO-Relay BMecTe c nporpamMmoit u BCTynaeT B CUly nocie
nepesanycka ycTponcTBa.

e EES

ot

At [Hargmamse =] 43 [Harpmees =]

iz [Hargmemsss =] 4 [Hargewres =]
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7.6.1.2.2 Bbixop,

AQO11

Bnok cooTBeTCTBYET PU3NHECKOMY LIMGPOBOMY aHANOrOBOMY BbIXOAY MOAYAS PACLUMPEHNS.

B cBoiicTBax 610Kka MOXHO yKasaTb GU3NYECKUI BbIXOA, KOTOPOMY OH COOTBETCTBYET, BbIbpaB MoAynb pacmperus
(EXT) v BoIGpaB HoMep BbIX0OAa U3 BbINaAaloLWero cnucka.

AQ011[Beixoa] X
NapameTpst ] Kommerrapnn |

e Gnoka: | ™ Morasewars napamerpel

€ CPL

FET onn [ETINS]
WIAQ:I vI

,D,HFI nepexkstyYeHnsa Tuna aHanoroBoro BbIXo4HOro curHana nepeﬁp.MTe BO BKJN1lagKy B MporpaMMHoM obecneyeHun
Tak, KaKk moka3aHo Huxe.

@m:;ﬂ:ﬂ Fwiﬂm- .Ltf..h'.

e — R

i ET R —— 3 B Buarpyswrs wa PLC
1 Mossropsmr DI PLC 3agams aary  pesin
Tepexpectrbie commm PLC Mposntars gary n spess

PLC 3agamn agpec

AN no waomamsan:
A2 no paomsreas:

AL ded ik wabee

ALT4 dedmk vakin

[~ Compasms nocneswe mauessm AQ1, AQZ, AQ3, AQS
& pewame STOP

[oen]] tomem| []
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7.6.1.2.3 AHanoroBbiVi ¢pnar

AF1
Bnok «AHanorosblit gpnar» ucrnonb3ayercs A5 0bMeHa MHdOpMaLMelt C BHELUHUMI YCTPOCTBAMU NPU KOMMYHWKaLIMKW Mo
B npotokony Modbus B pexxume «Slave». Jloruuecku ero MOXHO UCMO/b30BaTL Kak BUPTYaibHbIi aHAN0r0BbINA BXOA, MW
F ‘ aHasoroBbIi BbIXOJ, BbIMOJHMB COOTBETCTBYIOLLEE NOAKIIOYEHME.

B cBoiicTBax 610Ka MOXHO yKa3aTb MU M3MEHWUTb NOPSALKOBbIA HOMEp GU3NYECKON A4Yelkn NaMsaT, KOTOPON OH
cooTBeTCTBYeT. [1nd n3MeHeHwus, npocTo BbibepuTe HoMep dnara U3 BbiNnajaloLero cnucka Ha Bknagke «Mapame-
Tpbl». B HacTpoiikax Takxe npefycMoTpeHa BO3MOXHOCTb 3afiaTh HaualbHOe 3HAaYeHne aHanorosoro ¢pnara, KoTo-
poe byneT3anucaHo B Hero npu 3anycke nporpaMmbl. 3To MoXeT 6bITb He0BX0AMMO B cliyyae, eciv aHanoroBbivi dnar
MCMoNb3yeTcs, Kak BUPTyanbHbli aHanorosbii Bxof. PopMaT AaHHbIX, UCMOb3YEMblil A1 COXPAHEHWUS 1 nepeaayn
aHanoroBblx 3HaYeHU - Signed short. lInanasoH 3HauyeHnit -32768...32767.

PRO-Relay nognepxvBaet npumerHeHune 128 6nokoB «AHanorosbiin dnar», u3 Hux 6nokm AF1-AF64 MoryT 6bITh 3HEp-
rOHe3aBUCUMBIMU.

AF1[Ananoroesiii dnar] X
Napameps! | Kommerrapu |

Wma 6noka: | [ Nokassisats napameTpel
Mapametp AF1 -

[0k | Omea | Crpasxa |

£

7.6.2 Jlornyeckue pyHKLUMN
PRO-Relay nogpnepxuBaet npuMeHeHue 256 610KkoB nt060 NTormyeckon GyHKLUUN.
7.6.2.1 Jlornyeckasn ¢pyHKumns «U»

BOO1[M1]

Beixon bnoka nepekntoyaeTcs B COCTOSHME NOMUYECKO €A1HULLbI, TONbKO eCAv Iornyeckas eAuHNLA eicTBYeT Ha BCex
BX0fax b10ka oAHOBpPEMEHHO.

3HayeHuMa Ha He3a[enCcTBOBAHHbLIX B nporpamMme Bxodax 6noka no YMON4YaHUIO COOTBETCTBYHOT nlornyeckon eguHuLLe.
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BpeMeHHasi guarpaMma

Bxopg 1

-

Uunkn 1 2 3 4 5 6 7 8 9 10

7.6.2.2 Jlornueckas ¢yHkuus «M (no ¢ppoHTy)>»

BOO1[M1]
Bb\XO[J' 6noka rnepeksoyaeTcs B COCTOAHNE nornyeckom €AnHNLbl Ha OAWH LUK NporpamMMbl, TONIbKO eCiiv ornyeckas ean-
HUUa ,u,eVlc‘rBye‘r Ha BCex BXopax bnoka O[HOBPEMEHHO, HO MpW yCNoBWUU, YTO NO KpaﬁHEVl Mepe 0AVH BXOA, 6b1s1 B COCTOAHWUM
JIOrM4yeckoro Hyns B NpefblayliemM Luukne nporpaMmel.

wonr i [T 1 1 LT
on,u.Z; I ;

Bxog, 3 |

Broad | | T T T T T
won 1 | | z
Umkn | 2 3 4 5 6 7 | 8 9 10

7.6.2.3 Nlornyeckas pyHkumsa «U-HE»

BOO1[M1]
Beixog 6noka rnepektoyaeTcs B COCTOAHME JIOTNMYECKOro Hynd, ToJIbKO ecsin iornyeckas eguHuLa ﬂEﬁCTByET Ha BCeX BxoAax
bnoka OLHOBpPEMEHHO.

3HayeHusa Ha He3afelCTBOBAHHbIX B nporpaMMme Bxonax 6noka no YMOJT4aHUIO COOTBETCTBYHOT NIOrMYecKon eguHNLEe.
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BpeMeHHasi guarpaMma

Bxoa 4 | [ | |
Boon — 1 L[| R
Ukn PR 3 4 s & 7 8 9 0

7.6.2.4 Nlornyeckas ¢pyHkumus «U-HE (no ppoHTy)»

BOO1[M1]

BbIXO}J, 6noka nepekstoyaeTcsa B COCTOAHME NOTNMYECKOro Hynq, ToIbKO ecnn iormyeckas egmuHuua ,ELeI;ICTByET Ha BCeX BXodax
6noka 0iHOBPE&MEeHHO.

3HayeHusa Ha He3a4elCTBOBAHHbIX B nporpaMme Bxogax 6nokano YMON4YaHUIO COOTBETCTBYHOT NIOrMyeckon eanHuLLe.

BpeMeHHasi guarpaMma

Bxog 3 :

Bxopg 4 : : '
Boixog I . .
Uukn !1 : 2 E 3 | 4 5 6 : 7 :8 | 9 | lD!

7.6.2.5 Nornyeckas pyHkuuns «UJTU»

BOO1[M1]

Bbixog, 610Ka nepeksioyaeTcs B COCTOSHUE IOTUYECKOM EAMHNLIbI, ECTIU NIOMUYECKas EANHNLA [eCTBYET Kak MUHUMYM
Ha ofHOM Bxoge 6noka.

3HayeHWsa Ha He3aelCTBOBAHHbIX B nporpaMme Bxonax 6nokano YMOJI4aHUIO COOTBETCTBYHKOT IOrM4YeCKOMY HYNIO.
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BpeMeHHasi guarpaMma

Broal _ | _
sz [T
Bxoa 3 |——|
Bxoa & |_—|

Bhixoa

Lk 1 2 3 4 5 G 7 8 9 10

7.6.2.6 Nornyeckas pyHkuuns «UJIN-HE»

BOO1[M1]
BbIXOJJ, 6noka nepeknoyaeTcs B COCToOAHUE normyeckomn €4MHULbI, TONIbKO ecnin BCe BXOAb! bnoka nepesefeHbl B COCTOAHME
NOrnM4yecKkoro Hyns.

3HayeHWs Ha He3afelCcTBOBaHHbIX B IporpamMMe Bxofax 6510Kka no yMoa4aHunio COOTBETCTBYIOT 10rMYECKOMY HYIO.

BpeMeHHas gnarpaMma

Broa 1

oz [T R
Bxog 3 ’__I
Bxog 4 I__|

Brixoa _ :

(IRER] 1 2 3 4 5 B 7 2 2] 10

7.6.2.7 llornueckasn pyHkuusa «Ucknovawwee U1N»

BOO1[M1]

' XOR Bbixog 610Ka nepekioyaeTcs B COCTOSHUE IOTUYECKOM EAMHNLIbI, ECIIU NIOMUYECKas EANHNLA [e/CTBYET TONbKO HA OHOM
BXOfe Mopynsi.

3HayeHWsa Ha He3aelCTBOBAHHbIX B nporpaMme Bxonax 6nokano YMOJI4aHUIO COOTBETCTBYHOT IOrMYeCKOMY HYJIO.

BpeMeHHas guarpaMma

Bxog 1 —| I
El HEn

Boixoa |

Lmkn 1 2 3 4 5 [ 7 2 g 10
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7.6.2.8 NNornueckas pyHkuuns «HE»

BOO1[M1]
NOT

3HaueHuns Ha He3afelCcTBOBAHHbIX B nporpaMme Bxonax 6noka no YMOJI4aHUIO COOTBETCTBYHOT IOrMYEeCKOMY HYJIO.

Bnok BeinonHset VHBEPCUIO BXOAHOro CUrHana.

BpeMeHHas guarpaMma

Bxog 1 | | : : |
swoon | [ L. .
Uukn I 1 . 2 I 3 I 4 . 5 I 6 I 7 . 8 ' 9 I 10 I

7.6.2.9 bnok «HacTpauBaemas noruka»

BOO1[M1]
; ; Bnok nossonseT nonb3osatenio HacTpoOUTb NOTUKY PaﬁOTbl 3NeMeHTa, ﬁnaro,uapﬂ 3a,U,aHHOFI nosib3oBaTesieM B npotecce
10 pa3pa60TKM npoekTa TaﬁJ‘IVILl,bI WUCTUHHOCTWN.

01

Ha pucyHke HUXe npuBefeH npuMep KoHbUrypauumn Tabauubl MICTUHHOCTH, KOTOPbIA COOTBETCTBYET JIOTMKe 3fe-
meHTa 3MJIN (Nlornueckoe MM no Tpém Bxosam). 3HaueHua Ha He3aaeMCcTBOBaHHbIX B NporpaMme Bxoaax b6ioka
N0 yMOJYaHMIo COOTBETCTBYIOT IOrMYecKoMy Hyto. [ns naMmeHeHns cocTosHms «Bbixon», HeobxoAnMo HaBeCTH yka-
3aTeNb MblILUN U ABONHBIM «KJIMKOM» MepekSIloynuTb COCTOSAHWE Ha MPOTUBOMNOJOXHOE.

BOO1[M1][Hactpaneaeman Gyneea noruka) x
1001 Paparverps | & |
Wwadnora | [ Mokasemars napaserps:
1~ Bapuarime
BOO1[M1] " Boowon 0 ecow pesynetar TRUE
1002 116 ¥ Booa 1 ecrm pesynstat TRUE
00f
104
01§l
1003
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7.6.3 CneumnanbHble QYHKLUMU
7.6.3.1 BpeMeHHble

PRO-Relay nognepxusaeT npuMeHeHne 256 610koB ntobot BpeMeHHOM GyHKLUN.

7.6.3.1.1 3apepikKa BKIOYEHUA

EKF

BOO1[M1]

o

oy

A

DyHKLMOHaNbHbIN 610k 0becneynBaeT 3a4epXXKy NOSABAEHWS CUTHANA Ha BbIXOAE C MOMEHTA MOSIBAIEHUS JIOr1YecKoi
eAnHULBI Ha Bxoae T Ha BpeMsi 3afjaHHoM ycTaBku T.
Ecnn ANUTENBHOCTb BXOAHOI0 CUrHana MmeHee HBAaHHOI;I YCTaBKW, NepekntoyeHns Bbixoaa 6noka He npom3017|,qu.

[ocTynHbli BpeMeHHON anana3soH: 10 Mc - 99 4 59 MuH.

BpeMeHHasi guarpaMma

T

Bbixog

1

—

|

‘-I—Th-‘

YcTaska 3afepxku Bkatouenus (T) sapaetcsa Ha Bknagke «[lapameTpbi» B 0kHe CBONCTB 610K, M MOXET BbITb onpe-
fesieHa Kak nocTosHHas BennunHa (1) unu kak nepemMeHHas senvunna (2).
Bo BTopoMm cnyuyae HeobxoauMo akTUBMpPOBaTh GyHKLMIO «M3 broka» 1 ykazaTb pyHKLMOHAbHbIA 610K NporpamMMbl,
3HayeHune KoToporo byaeT ncnonb3oBaThCcs B kayecTBe ycTaBku. PyHkuna «M3 6noka» cTaHOBUTCA [OCTYMHON TOJb-
KO NPV HanU4yuu B nporpaMmme 6710K0B, 3HaYeHNE KOTOPbIX MOXHO NCMO/b30BaTh B Ka4eCTBE yCTaBKM.

BOO[M1 ][ 3agepmoca sxcnsosenma] x

MaparseTpsi | Kommaerirapui |
Wea finoxa: ™ Moxaseimars napsserps:

1 Sanepwa prmouee
0 ."_IJlJ o ﬁl} | Cengramife: 17100, | M2 Binoka I
I™ Coxparsms T Saummms

1 (MocTonnHan BenuunHa)

BOOV[M1][3aaepwia srasouerma]

W Gnonar | ™ Noxaswisats napamerpe:
| Smepmes prmoversi

||2%Fil¢\nmorosm nar]

™ Copansme ™ Sawsmms

2 (MNepemeHHan Benn4MuHa)

;IEMmm:e-nu x| | Hatooka

I T

JocTynHble onuuu

Onuus OnucaHue
‘Coxpausm, ‘ COXpaHﬂTb TeKyllee 3Ha4yeHne rnpu OTKIIIYeHNU NUTaHna. ‘
‘3au.m1‘u1‘b ‘33U.LMTMTb napameTpbl 6710Ka 0T U3MEHEeHWs C JIOKasIbHOi KaBMaTypbl FOIOBHOMO MOAYIsi. ‘
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7.6.3.1.2 3apepiKKa BbIKNOYEHUA

BOO1[M1 (DyHKLLMOHaﬂbelﬁ 610k obecneunBaet 3a/epxKy nepektovYeHns BbIXxo4a B COCTOAHWE JIOTMYECKOro Hynd C MOMeHTa nc4es-
T [ ] HOBEHWS IOrMYecKoit eAvHMLUbI Ha BXxoae T Ha Bpema 38,ELaHHOI7| ycTaBkn T

Ecnu B Teuennmn BPEMEHHOro nHTepBana 3aAep>XKu 0TK/I0YeHNsa Ha BXO4 T 6bnoka 6yp.eT BHOBb NMogaH curHan nlornyeckon

R

eANHULbI, OTCHeT NpekpaTnTCa n B0306HOBWTCS 3aHOBO npwv o4yepefHOM nepexoAe BXoAa U3 COCTOAHUA noruyeckomn eanHu-
—0 Ubl B COCTOsIHWE JIOTUYECKOro Hyns.

—a)

BXOIJ R BbinonHseT CGpOC TaﬂMEpa W NepeBoAMT BbIXO4 6110Ka B COCTOSIHME JIOTMYECKOr0 Hyna.
[ocTynHbilt BpeMeHHoM anana3soH: 10 Mc - 99 4 59 MUH.
BpeMeHHas amarpamma

T (L] |

Brixop,

T

H T H T
i

YcTaBKka 3agepkky Bbikoderus (T) 3agaetcs Ha Bknaake «[lapameTpbl» B OKHe CBOMCTB 610Ka, M MOXET BbITb onpe-
AeneHa Kak nocTosiHHas BenuunHa (1) unu kak nepeMeHHas senmunna (2).

Bo BTOopoM cniyyae HeobxoanMo akTuBMpoBaTh GyHKLMIO «/3 bnoka» nykasaTb GyHKLMOHANbHbIA 60K NporpaMMbl,
3HaueHune KoToporo byaeT ucnonb3oBaThecs B kayecTBe ycTaBkn. DyHkuus «M3 6noka» cTaHOBUTCA JOCTYMHON TOMb-
KO NPV HanW4uMW B nporpamme 6710K0B, 3HaYeHNE KOTOPbIX MOXHO NCMOJIb30BaTh B Ka4eCTBe yCTaBKU.

BOOT[M1 ][ 3agepuoa suicnsoserns] x BOO[M1][3azepyoca ssacnouenin] x
Maparerpe | Kommaerrrapw | Tapamsetost | Konmewirapuat |

W Ginora ™ NMokasemsare napaserpe Wi finora ™ Nokasssars napserpe:
1~ 3amepua e m0YeHA anepana Ber nouEHA

[o :le o ﬁﬂ [Conyan (e 17100 »] M3 Gnova I [P TT———— - [Musmicorgmer  ~| | Manaxs

I™ Cowparame I Zauwperurs I™ Coupareme I~ Jausmms

1 (MocrosxHHan BenuunHa) 2 (MNepemeHHan Benn4uHa)

[0 ] _omes | s (o] _owem |

ﬂOCTyHHbIe onuuun
Onuus OnucaHue
‘Coxpausm: ‘ COXpaHﬂTb TeKyllee 3Ha4yeHne npu oTKII4eHNM NUTaHna.

‘ 3aWmTuTh

‘3al_U'IATI/|Tb napameTpbl 6510Ka OT U3MEHEHUS C JTOKaSTbHOW KnaBuaTypbl rOJI0BHOTO MOAYJIS.
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EKF

7.6.3.1.3 3apep)KKa BKNOYEHUs / BLIKNIOYEHUS

KoMbuHMpoBaHHbIN yHKLMOHaNbHBI 610K, coyeTalolmin B cebe dyHKLMOHAN TaitMepoB 3afepXKKU BKIKOYEHUS U 3a-
BOO1[M1]

AEPXKKN BbIKIOYEHIS CUTHANa Ha BbIXOZE MPY COOTBETCTBYIOLLMX M3MEHEHUSX COCTOSHIS BXofa T. BpeMeHHble 3apepxku
paboTbl TaiiMepa onpepensitotcs yctaBkamu TH n TL.

Ecnu B Teyenum nioboro 13 BPEeMEeHHbIX UHTepBasoB Ha BXoAe TaﬁMepa 6yﬂET 33¢MKCMPOBGH I'IOBTOprIl;I nepexop,
N3 COCTOAHUSA NOrMYECKOro Hyna B COCTosAHNE JIOMNYEeCKO eANHULI, 3TO npwueenet K CBPOCY Taﬁmepa W Havyany oTcyeTa
BPeMEHHbIX UHTepBaJioB 3aHOBO.

Ecan ANUTENIbHOCTb BXOAHOIO CUrHana MeHee 3aAaHH0171 YCTaBKK TH, nepeksoyYeHns Bbixoga 6noka He I'IPOIABOI;UJET.
[ocTynHblt BpeMeHHo anana3soH: 10 Mc - 99 4 59 MuH.

BpeMeHHas guarpaMma

Buixoa I_

TH |

T

TL

YcTaBka 3agepxkku Bbikioderus (T) 3agaetcs Ha Bknaake «[lapameTpbi» B OKHe CBOMCTB 610Ka, M MOXET ObITb onpe-
AesieHa Kak nocTosiHHas BenuunHa (1) unu kak nepeMeHHas senmunta (2).
Bo BTOopoM cniy4yae HeobxoanMo akTnBMpoBaTh GyHKLMIO «/3 bnoka» nykasaTb GyHKLMOHANbHbIA 610K NporpaMMbl,

3Ha4YeHune KoToporo 6yp,9T NCMnosib30BaTbCA B KayecTBe YCTaBKU. q)yHKLlVIﬂ «W3 bnoka» cTaHoBUTCA ,D,OCTyI'IHOVI TONb-
KO MpuU Hann4ymnn B nporpamMme 6710K0B, 3HaYeHne KOTOPbIX MOXXHO UCNOJIb30BaTb B Ka4yeCTBe YCTaBKU.

BOOT[MI][3 I ] x BOO[M1]I3, / 1 x
it Biacwas I™ Moxasemars napsiere: Mris Snowa: I™ Mokasemans napaserpe:
1 3mepura sraosern [TH) Smepaora srmosere [TH)
|° jﬂ |O ﬂj |Cﬁm I 1;13};‘ Ma tinoka I ﬁ‘\lm‘fﬂmf :J [YPre—— N EY
 danepura eeraousda [TL) anepura pow moverr [TL)

) T [ W T | e 3] [
I Coparsme I S I Coxpansme ™ Jausmme

2 (MepemeHHbIe BENTUYHHbI
1 (MocrosHHbIE BENNYKUHBI) (Nepe )

T S

0K | Omea | Crosea |

LocTynHble onuuu

Onuus OnucaHue
‘COXPBHﬁTb ‘COXpaHﬁTb Tekyllee 3Ha4yeHne npu oTKIIIYeHUU NUTaHnsa. ‘
‘3au.|u1'm'b ‘3aLLLMTVITb napameTpbl 6710Ka 0T U3MEHEeHWs C JI0KaNIbHOV KaBMaTypbl FOIOBHOMO MOZYJIsi.
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7.6.3.1.4 3apep)KKa BKNOYEHUSA C NaMATbIO

TBOO1 [M1 1 myHKLI,MOHaﬂbeIﬁ 6nok obecneunBaer 3a/iep>Ky noaBseHus CUrHana Ha BbIxode ¢ MOMeHTa nosBieHnsa nornyeckomn

—ej eAVnH1Ubl Ha BXoae T Ha Bpems BaAaHHOI;I ycTaBKkn T, HO B OT/in4ne OTTaFIMEpa 3aAep>XXKn BKI0YeHUs, nocneayolime nsme-
HEeHWs COCTOsIHMSA BXxoAa T B TeYeHUM oTcyeTa BpeMeHH He BAKAIOT Ha paboTy TaiiMepa.

Eom Bxop R BbinonHsieT cbpoc TaiiMepa v NepeBOAMUT BbIxog, 610ka B COCTOSHWE NIOrUYECKOro HyNs.

[ocTynHbllt BpeMeHHoM anana3soH: 10 Mc - 99 4 59 MUH.
BpeMeHHas amarpamma

T [ [ ] S

Brixoa

T

e — T

YcTaska 3afepxku Bkaodenns (T) 3agaetca Ha Bknaake «lapaMeTpbl» B OKHe CBOMCTB 610Ka, U MOXeT bbITb onpe-
AeneHa Kak nocTosHHas Bennunta (1) unu kak nepeMeHHas senmunta (2).

Bo BTopoM cniyyae HeobxoanMo akTnBMpoBaTh GyHKLMIO «/3 bioka» 1 ykasaTb GyHKLMOHANbHbIA 610K NporpaMMbl,
3HauyeHune KoToporo byaeT ncnonb3oBaThes B kayecTBe ycTaBku. DyHKkumus «M3 6noka» cTaHOBUTCA JOCTYMNHON TOMb-
KO MPW HanW4yun B nporpamme 6710K0B, 3Ha4YeHNE KOTOPbIX MOXHO NCMOJIb30BaTh B Ka4eCTBe yCTaBKM.

BOO1[M1][3

X BOOI[MI{3

Naparserpe) | Kovmesirapun |

Tapaserpai | Kompenrage |
Wt inowa: ™ Mokssemars napaseTps:

Wram inoka: ™ Mokasmimars napamerpel

Sa1epwra sonmOuEH Sanepuns B CUEHIA
[o jﬂ o ﬂj [Congraeifc 17100 ] M Ginoka | [l 1iamancroeeia anar| =] IMuncenyrae: - [ ¥ 6noxs
™ Comparams ™ Jausmme I Coparem. L i Seaosite

1 (MocTosHHan BeNMYMHA) 2 (NMepemenHasn Benu4nHa)

ﬂOCTyHHbIe onuuun
Onuus Onucanue
‘COXPEHSITI: ‘COXpaHﬂTb Tekyllee 3Ha4yeHne npu oTKIIlYeHNU NUTaHna.

‘ 3aWmTuTh

‘33UJ.I/ITI/IT!: napameTpbl 6510Ka OT M3MEHEHUS C JTOKaSTbHOW KnaBuaTypbl rOJ1I0BHOTO MOAYJIS.
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EKF

7.6.3.1.5 FleHepaTop 0oAMHOYHOIO UMNYNbCA

BOO1[M1]
q)yHKLLMDHaI'IbeIﬁ 6nok reHepupyeT UMNynbC Ha BbIXOA4Ee C MOMeHTa NosiBJIeHNA lormyeckomn eAnHULbI Ha BXoae T
_m_ B cny4vae, eCnv 4NTeNIbHOCTb BXOAHOMO CUrHaNa MeHee BpeMeHU yCTaBkn T, npouncxogut CGPDC TaHMepa Wn nepexop Bbixoaa
6710Ka B COCTOSIHME JIOMMYECKOro Hyna.

LocTynHbili BpeMeHHo anana3oH: 10 Mc - 99 4 59 MuH.
BpeMeHHasi guarpaMma

YcTaBka gnutensHocTu uMmnynsca (T) 3agaetca Ha Bknagke «[lapameTpbl» B 0KHe CBOMCTB 6s10Ka, M MOXeT bbITb
onpepeneHa kak nocTosHHas BesnunHa (1) nnu kak nepemMeHHas senuuuna (2).
Bo BTopoM cnyyae Heobxoanmo akTuBmMpoBaTh GyHKLMIO «M3 Bnoka» M ykasaTb GyHKLMOHANbHbIV BNOK NporpamMmsl,

3HayeHune KoToporo byaeT ncnonb3oBaThes B kayecTse ycTaBku. yHkums «M3 6noka» cTaHOBUTCA [OCTYMHON TOMb-
KO MPU HanU4Mm B nporpaMme 6710K0B, 3HaYEHME KOTOPbIX MOXHO MCMOJIb30BaTh B Ka4eCTBe yCTaBKM.

BOOV[M1][T emepatep opmmounoro nmmyasca) x BOO1[M1][Teweparop oammoumoro umnynsca) x
Wiia tinowa: ™ Nokssemars napamerpe: Weaa Ginoxar ™ NMokasmars napaserpe:

Aaaepues soi oS Sanepiea Buik aousta

[ =i [ 1| [Corpanic 100 =] Mo nxa | (SR ancrosssh ener] e I

I Cowpanars ™ 3sumas I Comavem. s

1 (MocTosHHas BeNMYMHA) 2 (MNepemeHHan Benu4MHa)

o ] _omen |

ok | omea | crosea_|

[ocTynHble onuuu

Onuusa OnucaHue
‘CoxpaHnTb ‘CDXpaHﬂTb TeKylliee 3HaueHmne Npu OTKIIOYEeHUN NMUTaHNSA. ‘
‘Gau.mrm'b ‘3aLLI,I/ITI/ITb napameTpbl 6510Ka OT M3MEHEHUS C IoKasTbHOW KnaBuaTypbl ro10BHOT0 Moy s.
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7.6.3.1.6 FTeHepaTop cepuu UMNynbLCoB

TBOO1 M1] DyHKUMOHaNbHbIN 6ok reHepupyeT ceputo uMnynbcos N ¢ anutensHocTbio TH 1 HTepeanom TL npu obHapyxeHUu poHTa

—o) HapacTatoLero curHana Ha exoge T.

B cnyuyae, ecnvn Bo Bpems paboTbl TaliMepa curHan Ha Bxofe T NoBTOPSIETCS, MPOMCXOANT cOpoc TailMepa 1 ero NOBTOPHbIA 3aMyckK.
CurHan Ha Bxoge R cﬁpacusaer Taﬁmep nycTaHaBIMBaET Ha BbIXOAe CUrHa I0rn4eckoro Hynq.

[ocTynHbll BpeMeHHo anana3soH: 10 Mc - 99 4 59 MuUH.

BpeMeHHas guarpaMma

T gy
R M.
Brixog, b : |
TH TH TH i
H B -t i i H
POl TL T CTL OTL

YcTaBKW ANUTENbHOCTU UMNYNbCcoB TH, BpeMeHHOro MHTepBana MeXAay UMnynbcamu TL U KonnyecTso UMMNynbCOB
3ajatoTcs Ha BkNajke «lMapaMeTpbl» B 0kHe cBOWCTB 610ka BpeMeHHble ycTaBku MOryT BbiTh onpe/enieHbl Kak no-
cTosHHble BennuuHbl (1) unu kak nepemeHHble BeanuuHbl (2).

Bo BTopoM cnyyae Heobxoanmo akTuBMpoBaTh yHKLMIO «M3 Bnoka» M ykasaTb GyHKLMOHANbHbIV BNOK NporpamMmsl,
3HauyeHuWe KoToporo byaeT ncnonb3oBaThes B kayecTBe ycTaBku. DyHKuus «M3 6noka» cTaHOBUTCA OCTYMNHON TOMb-
KO MPW HaNW4YuUW B nporpaMme 6710K0B, 3HaYeHNE KOTOPbIX MOXHO NCMOJIb30BaTh B Ka4eCTBe yCTaBKM.

BOO1[M1][Teneparop cepun umnynecos] x BOO1[M1][Temeparop cepun nanynecos] x
Wraa finoxa: ™ NMokasemare napseerpe: Wi Ginoka ™ Noxassipame napaerpe
- Onmenssocte iamnsca [TH) Dmrensnocte innymsca [TH]

|o _.‘_‘_Iﬂ [o ﬁj [Coryam e 17100, =] M3 Gnoka | Munncengias: ] i W3 Gnora
Dmmremsocts iwmepsanalTL] 1

0 jﬂ [0 ﬁﬂ [Conpamic 17100 =] M3 6noxa I -] [Munmecergpas | I Ws dnora
KommecTso wamyrscos _E‘ || vI

™ Coxpaname ™ 3awmms

1 (MocTosHHbIE BENMYMHBI) 2 (NepemMeHHbie BENTMYHMHDI)
Sws | s [ox ] _omen | _Coma |

[ocTynHble onuuu

Onuus OnucaHue

‘COXPaHﬁTb ‘COXpaHﬂTb Tekyllee 3Ha4yeHne npu oTKIIlYeHNU NUTaHnaA. ‘

‘3al.l.tHTMTb ‘38UJ.I/ITI/IT|: napameTpbl 6710Kka OT U3MEHEHMSA C IOKabHOM KnaBuaTypbl rOJ1I0BHOTO MOAYJIS. ‘
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EKF

7.6.3.1.7 TeHepaTop MUMNYNbCOB

BOO1[M1)

IMpu nosiBNEHUM curHana nornyeckoi efuHuLbl Ha Bxoae EN 6n1oka, Ha Bbixoge popmMupyeTcst UMMynbcHas NocnefoBaTesb-
HOCTb C 3aiaHHbIMK NapameTpamm TH n TL.

Bxop INV ncnonb3syetcs Ans BbINOAHEHNS IHBEPCUM BLIXOAHOMO CUTHaNA MPU ero NepeksloUeH B COCTOSHUE NI0MUYeckoit
eaunHULbI.

[ocTynHbli BpeMeHHON anana3oH: 10 Mc - 99 4 59 MuH.
BpeMeHHas guarpamma

EN

INV

Buixon :—|: |—| |_|J_|_|_\_

L T T T T

YcTaBKM ANUTeNbHOCTM MMNYyNbcoB TH M BpeMeHHOTo MHTepBana Mexay uMnynbcamu TL 3agatoTcst Ha BkNnagke «[a-
paMeTpbl» B OKHe CBOMCTB 6/0Ka U MOryT BbiTh OnpeaeneHbl Kak NOCTOSHHbIE BenuduHbl (1) nan Kak nepemeHHble
BennunHbl (2).

Bo BTopoM cnyyae Heobxoaumo akTuBMpoBaTh GyHKUMIO «/3 Bnoka» 1 ykasaTe GyHKLMOHANbHbBIN 610K NporpaMMel,
3HayeHune KoToporo byaeT ucnonb3oBaThes B kavyecTse ycTaBku. yHkums «M3 6noka» cTaHOBUTCA [OCTYNHON TOMb-
KO NPW HanW4KUW B Nnporpamme 6710K0B, 3Ha4YeHNE KOTOPbIX MOXHO MCNOJIb30BaTh B Ka4eCTBe yCTaBKy.

BOO1[M1 [T eneparop umnynecos] o BOO1[M1]{lemeparop wumnynecos]

Naparsetpe) | Kowpaessrapiad |

Napametos! | Kossaarapu |
Wit inowas ™ Mokssemars napaserps:

Wretn ok I Mokamiars napamerpel

Omrencsocts kvwnsca [TH) Jimremesocts uvinymsca [TH]

3 P ) Fomems] e | RIS | e < [
Nnmrenrocts wmepsanalTL) Dmremnocts wirepsana(TL)

o Hi: P 1| [CovamicTrmz] Hatana | [0 1Esoal 7] [Meomcorgan =] | o Bnona
T Coxpansme ™ Zawwmme I Coxpanare ™ Jaunmre

1 (MNocTronHHbIE BENUYKMHDI) 2 (MepemeHHble BENWYHUHDI)

o] _omee | = (o] owe |  _oom |

[ocTynHble onuum

Onuus OnucaHue
‘Coxpausm, ‘COXpaHﬂTb Tekyllee 3Ha4yeHne npu oTKIIlYeHNU NUTaHnaA. ‘
‘3al.l.lMTMTb ‘38UJ.I/ITI/ITb napameTpbl 6510Ka OT M3MEHEHUS C JTOKaSTbHOW KnaBuaTypbl rOJ1I0BHOTO MOAYJIS.
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7.6.3.1.8 FleHepaTop cny4yanHbIX 3agepXKek
B0OO1[M1]

KoMbuHMpoBaHHbI GyHKLMOHaNbHbIV 610K coyeTatoLwmii, B cebe GyHKLMOHAN TaiMepoB 3aiepXKK1 BKIIOYEHUS U 3a[epX-
KV BbIK/IOYEHWNS CUTHaNa Ha BbIXOAE MPU COOTBETCTBYIOLLINX M3MEHEHUsX coCTosHMSA BXxoaa EN.
BpeMeHHble 3apepku paboTsl TaliMepa onpepensiotcs yctaBkamu TH v TL, Ho npu aToM onpeaensieTcs MakcumanbHoe

BpeMsi, a GpakTMyeckoe BpeMs 3a[iepxeKk MOXeT NPUHUMATL CllydaiiHble 3HayeHus B ananasoHe ot 0 go THu ot 0 go TL
COOTBETCTBEHHO.

[ocTynHbiit BpeMeHHo anana3oH: 10 Mc - 99 4 59 MuH.
BpeMeHHas guarpamma

Bhixog, A

TH

T

TL T
- -

YcTaBKM MakcUManbHON ANUTENbHOCTH 3afepXku BkatoYeHUs TH 1 MakcMManbHOW AANTENbHOCTU 3aepXKKN Bbl-
knoveHns TL 3apatoTca Ha Bknafke «[lapamMeTpbi» B 0KHe CBOWCTB 6110ka 1 MoryT BbITb onpefeneHbl Kak MOCTOSH-
Hble BennuunHbl (1) unu kak nepemMerHble BennumnHbl (2).

Bo BTopoM cnyyae Heobxoaumo akTuBMpoBaTh GyHKUMIO «/3 Bnoka» uykasaTe GyHKLMOHaNbHbBIN 610K NporpaMMel,
3HauyeHune KoToporo byaeT cnonb3oBaThes B kayecTse ycTaBku. yHkumns «M3 6noka» cTaHOBUTCA [OCTYMNHON TOMb-
KO NPW HanW4KMW B Nnporpamme 6710K0B, 3Ha4YeHNE KOTOPbIX MOXHO NCNOJIb30BaTh B Ka4eCTBe yCTaBKy.

BOOT[M1 [T eneparop crywaiinen sagepwer] x BOOV[M1][l enepatop caysaiiten sageposex] x
Wi finowar ™ Nokasemare napseierpe: Wi e | ™ Nokammare napanseTpes

M s [THI Marcuransros spen 2anepoo ssncess [TH)

|0 "._I'iﬂ o ﬁﬂ | Congriamife: 17100, | M3 Binoka | Minmcergges v | | M3 Gacka

M pern - M my

[o = e |c| ﬁ_‘j [Congrasitc 17100 =] M3 6noka I Iﬁ"m‘ﬂ?’“‘l _.J Munmucergs v | W3 Gnosa

I Ceipiein ™ Sawsirrs 2 I Jawsmare

1 (MocTosHHbIE BENUYHHbI) 2 (MepemeHHbie BENTMYHUHDI)

T S

ﬂocrynuble onuuun

Onuus Onucavue
‘ 3awututs

‘3aLLLV|TVlTb napameTpbl 6710Ka OT U3MEHEHWA C IOKaNbHOM KnaBuaTypbl rOJ1I0BHOTO MOAYJISA.
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7.6.3.1.9 BoiknouaTenb ocBeleHUs

BO01M1] IMpu 0bHapyskeHUn GpoHTa HapacTatLLero curHana Ha sxoge T, PyHKLMOHANbHbIA 610K GOPMUPYET NOrMYEcKyto eAUHNLY
Ha BbIXOZE B TEUEHWI BPEMEHMU, 3a[1aHHOr0 ycTaBKoi T.
[ononHuTensHo NpelycMoTpeHa dyHKLMS NpefynpeXxaeHns o NPeaCTosLLEM BbIKTIOYEHNN, KoTopas npeaycMaTpusaeT

C
_;_ nepeBof BbIXoAa 610kKa B COCTOSIHME NOTUYECKOro Hynqa Ha BpeMa TIL3a Bpems T! A0 OKOHYaAHWUS OCHOBHOIO WnHTEpBana.

[ocTynHbiit BpeMeHHo anana3soH: 10 Mc - 99 4 59 MuH.

BpeMeHHasi guarpaMma

T
Bhixog, |
TIL
g
i T i
R e

. T =

YcTaBKM BpeMeHU 3afepXku T, BpeMeHu npegynpexaenus T! u gnutensHocTu npepynpexaenns TIL 3agatoTtcs Ha
BKIafke «llapaMeTpbl» B OKHe CBOMCTB 6/10Ka U MOTYT OblTb OMpefeseHbl Kak NocTosiHHbIe BeanyunHbl (1) unu kak
nepemMeHHble BennumnHbl (2).

Bo BTopoM cnyyae HeobxoauMo akTuBMpoBaTh GyHKUMIO «/3 Bnoka» nykasaTb GyHKLMOHANbHbBIN 60K NporpaMMsl,
3HayeHune KoToporo byaeT nucnonb3oBaThes B kayecTBe ycTaBkn. DyHkumus «M3 6noka» cTaHOBUTCA OCTYMNHON TOMb-
KO NPV Hann4uu B nporpaMme 610K0B, 3HaYeHME KOTOPbIX MOXHO UCNOIb30BaTh B Ka4eCTBE YyCTaBKW.

DyHKLMIO NpesynpexAeHNs MOXHO 0TKI04UTb, 3aAaB BpyyHyto 0 B kayecTBe ycTaBku T1.

BOOT[M1]{Beiatousrens ocreugenmn | x BOO1[M1 ][ Bescnrouatens oceeierng | x
Naparernl | Komaorragt | Maparers: | Komeasrrapd |
Wram Ginona [T Norassssrs napserpsl e Saora I Mokssewars napamerpe
Jagepana Bos AOuSHH - 3anepws B ouers
=] F =y [Reymie)  v] Madmea (5347 1 i2vanorcemn emar] =|[Conman =1 || Yo ece
rn no r
Bperas npsnyroes s o sesn (T1) Bpesan npeaynpes seria 50 sesn (T1)

F = . 3 3 Groxs [Ba011Boa =

OmremstocTs npemyrpexaesss o sown. (T1 L) Lrrenshocs npemympesaers o soscn (T1 L)

= T = =k [ oo

I Comparams ™ 3swwmm I Cospaeme I Zswmm

1 (MocrosiHHbIE BENMYMHDbI) 2 (NepemeHHbIe BETUHYMHDbI)

[Tok | Omeema Crpeena | [ok ] omes | Crosens |

[ocTynHble onuum

Onuus OnucaHue
‘COXPEHHTI: ‘COXpaHﬂTb Tekyllee 3Ha4yeHne npu OTKIIIYeHUU NUTaHUA.
‘3au.wmm; ‘3aLLLMTMTb napameTpbl 610Ka 0T U3MEHEeHWsl C JI0KaNbHOI KaBMaTypbl FOIOBHOMO MOAYJIS. ‘
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7.6.3.1.10 MHOro¢dyHKLMOHaNbHbIN BblKNO4YaTE b

JNoruka paﬁOTbl 6noka onpefenseTca onnMTeNbHOCTbIO BO3AeNcTBNA Ha Bxoge T.
B cnyyae, eCciv AUTeNbHOCTb CUrHana noruyeckoit eanHuLbl Ha Bxoae T MeHee BpeMeHU ycTaBkn TL, T0 aAKTUBUPYeTCa anroput™

TBOO1 [mi] aHanornyHbIi BeIKNKYaTeNio ocBelleHUs. Npyn 3ToM GyHKLMOHaNBbHBIN 610K GOPMUPYET NOTUYECKYIO efiHULY Ha BbIXOfE B Te-

m_ YeHUM BpeMeHMU, 3a[jaHHoro ycTaBkoii T, ¢ npeaynpexaeHeM o6 oTknoueHnn B TedeHun Bpemenu TIL 3a Bpems T! 1o okoH4aHuMs
= nHTepBana.

EOE B Cnyyae, ecnv ANnTeNbHOCTb CUrHana noruyeckomn eAnHULbI Ha BXoae T 6onbue BpeMeHU ycTaBkn TL, BbIXo4 6noka nepexoaunt

B COCTOSIHWE NIOTNYECKO eAMHNLbI, UﬁpaTHblﬁ OTCYET BpeMeHU He 3anyckaeTcs. B atom cnyyae onsa cﬁpoca BbIXofa B COCTOAHWE
JIOrM4yeckoro Hyns Tpe6yeTc9| NOAaTb CUTHAN JIOTUYECKON eAMHULbI HA BXOJ, c6p0ca R.

[ocTynHbilt BpeMeHHoM anana3soH: 10 Mc - 99 4 59 MuH.

BpemeHHaﬂ AvarpamMMma

L ;

Beixoa

TIL

T

Bce ycTaBky 3apatoTcs Ha Bknagke «[apaMeTpbl» B 0KHe cBOMCTB 610Ka 1 MOryT BbiTh ONpefeNleHbl Kak MOCTOSIHHbIe
BenuunHbl (1) nav kak nepeMeHHble BenuYnHb (2).

Bo BTopoM cnyyae HeobxoauMo akTuBMpoBaTh GyHKUMI «/3 Bnoka» uykasaTb GyHKLMOHANbHbBIN 60K NporpaMMel,
3HayeHune KoToporo byfeT ncnonb3oBaTbCs B KayecTBe ycTaBku. PyHKums «M3 6n0Ka» cTaHOBUTCA AOCTYNHON TONb-
KO MpW Hann4uu B nporpaMme 610K0B, 3HaYeHME KOTOPbIX MOXHO UCNOIb30BaTh B Ka4eCTBE YyCTaBKW.

[Lad) | @ ] X BOO[MI 1 x
Tapasetpe | Konmsesrapt | NaponseTon | Korsrerae |
Hra Gnona [l e —— Mo Snoma | ™ Nomasemars napamerps:
Epesan sasspamn (T) Bpesn sammown (T)
B = . F )| [eomevimmz] e RS TTR - |[oacora <] [ s oo
Bipesan iwaryreca snncwerets (TL) Bipesan vrarnneca e o (TL)
F =i - = [Covriamt (- 171005) =] Mia Ginoma [0 TiBmont Mnmcemas <] [4s Gnona
=] z F e
Bpasan npegyrpes amers oo man, (T1) Besars npegynpes noeees ae siecn (T1)
g .,_lll o .._rﬂ Cosyrast e 1/100e) i [IS34F 1 2ranoroowsn @nar] =] Mo I 2 Gnowa
Drvimerssce:e rosqyneesaes o man (TIL) bat (mLy
p ,_.:'ll f ,_.:'ﬂ Cesyrimsi 2 1/100c) i 01 1Esoal | Monmacesma |“’*"W
I Compaenms ™ s I Copann I Ssumnene
1 (MNocTroAHHbIE BENHYHHDBI) 2 (MepemeHHblEe BENMYHHDI)
| oK | Omamea | Crosamns ] "ok I Omasna Crpanna I

LocTynHble onuuu

Onuus Onucanve

‘Coxpamrrb ‘CoxpaHﬂTb Tekylliee 3Ha4eHe Npu OTKAKYEHUU NUTaHNS.
‘3au.m1'm'b ‘3au.|,mmb napameTpbl 6710Ka 0T U3MEHeHUs C IOKaNbHOM KSlaBUaTypbl FOSI0BHOMO MOAYIS.
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7.6.3.1.11 Pacnucaunue

BOO1[M1]

GJ\/HKLI'VIOHaﬂbeIl;I 6nok CNyXXUT Anga q)OpMMpOBaHMﬂ CWTHanoB JIOrM4yeckom eAVHULbI Ha BbIXoAe B COOTBETCTBUM C 3aaH-
HbIM pacrnncaHnem B peasibHOM BpeMeHU.

MuHumMansHoe paspelweHue: 1 MUHYTa.

Lns KoppeKkTHoOW paboTbl pacnucaHus, HeobxoAnMMo ybeAnTbLCH B NPaBUIbHOCTM HAaCTPOWKM YacOB peallbHOTo Bpe-
meHu (RTC) B ronosHoM Mogyne PRO-Relay.

lMonb3oBaTento [OCTYNHbI TPU He3aBUCUMble KOHGUTYypaLuuu, onpefensemMble Ha Bknagkax: «Mapam. 1 ... Mapam.3»
B OKHe cBOMCTB bnoka. B neBoi yacTu Kaxk[ol BKNaAKW 3aaloTca AHW Hefenu, a B NpaBoi - BpeMs BKJlOYeHUs
(nor. 1) n BbikNto4eHNs Bbixoaa (nor.0). B uTore, cyMMapHO MOXHO HaCTPOUTb 4,0 6 HE3aBUCUMbIX COBLITUIT Nepekio-
YeHUs BbIXOLA HA KaX bl fleHb HeAeNN C TOYHOCTbIO 4,0 MUHY ThI.

Bce BpeMeHHble ycTaBkM Ha Bknagkax: «Mapam. 1 ... MapaM.3» MoryT 6biTb onpefeneHbl Kak NOCTOSHHbIE BEUYUHBbI
(1) unu kak nepemeHHble BenuynHbl (2). Mpu 3ToM, BO BTOPOM clyyae, He06X0ANMO aKTMBMPOBaTh GpyHKLMIO «M3 6io-
Ka» M yKasaTb PYHKLMOHANbHbIA 610K NporpaMMsbl, 3HauYeHne KOToporo 6yaeT MCNoNb30BaTbCA B KAaYeCTBE YCTaBKM.
Hanpwumep, ons 3apaHus spemermn 05:30 3HayeHwne B 6noke fLoaxHO 6biTb paBHo 530, ana 23:50 =2350 u T.4. ns yka-
3aHWA BHS Hepenu ncnonbayeTtca butoBas Macka, rae Mnagwve 7 6UT akTUBMUPYIOT COOTBETCTBYIOWMUI AeHb Heaenm
(Mnagwuit 6UT cooTBETCTBYET BOCKpeceHbio). HanpuMep, HeobxoanMa akTMBaLMA B NOHeAeIbHUK, YeTBepr, cyb6oTy
n BockpeceHbe. Toraa 3HaveHue but bypet cnegytowmnm: 1001011 = 75.

Ha Bknapke «[lapaMeTpbl» B OKHe CBOWCTB 610Ka AOCTYMHbI AONOAHUTENbHbIE onuun (3), onpepensiowme noruky
paboThl.

BOOTM[Pacrmcarine] x BOOT{MI P acrimcarmme] * BOOTM1}{Pacrmcarmie] x
Mapomserpns Mapera 1 | Mapas 2| Mapans 3 | Konsserrrapest | Napowserons Mepann 1 | Mapars 2] Mapana 3 | Kowmamerapean | Mapesseres | Napans 1| Mapase 2| Mapass 3 | Kossaeseraped |

Jeve vosene Bpesan swncussn O B

Wamtnana: [ T Mosasesans neaers

O oo | |53 o 2 R

I Brogem

I Coomt Wa dnora Wa tsona

W emepr ™ Omcnoswm, ™ Coowms

I Mavsns Bpesan B o oo Bpems s moersia

£,
P F e F 3 g
Ma Gnova s Gooma

.y ] o s Snocs o ™ Zammm ™ Werymucras seona
1 (MocToaHHbIE BEAWYMHBI) 2 (MepemeHHble BEIMYMHDI) 3 (dononHuTenbHbLIE ONUMHK)
[k ]| owea | Croases | T Crosms | [ok | omes | Crpesua

JocTynHble AONONHUTENIbHbIE ONL UK

Onuus Onucanue

UmnynbcHbii | Ecnv onums akTMBKMpOBaHa, To NpU HacTynaeHnn cobbitus no yctaBke «Bpems BkioueHus» Ha Bxofe 610Ka popMupyeTcst UMMyNbe
BbIXoa ANNTENbHOCTLIO B OAMH LMK NpOrpaMmbl. YcrtaBka <<BpeMﬂ OTK/IIOYEHUA» fleakTUBUPYeTCS.

Sawmtuts 3awuTuTtb napameTpbl 610Ka OT U3MEHEHNA C NoKaNbHOM KnaBuaTypbl r0OJIOBHOTO MOAYSIS.
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7.6.3.1.12 PacnucaHue Harop

e

E

BOO1[M1]

DyHKUMOHaNbHbIN 610K CNYXNT 4151 GOPMUPOBAHUS CUTHAOB JIOTUYECKOM eANHULbI Ha BbIXOfE B COOTBETCTBUM C 3aaHHbIM
pacnucaHvieM B peasbHOM BpeMeHMU.

MuHuManbHoe paspelweHue: 1 feHb.
[ina KoppekTHo paboTkl pacnucanus, Heobxoaumo ybeanTbCS B NPaBUIbHOCTM HAaCTPOWKM YacoB peanbHOro Bpe-

meHu (RTC)

B ronosHom mopyne PRO-Relay.

Pacnucanve paboTbl 3apgaeTca nonb3oBaTesieM Ha Bknafke «[lapaMmeTpbl» B okHe cBoMCTB 6a10ka. MoxeT bbiTb onpe-
fefeH OAMH BPeMEHHON MHTepBan c onepaunamm skaoyeHns (nor.1) u Boikatoderus (nor.0) Bbixoaa, Bpems Bbinos-
HEHUS KOTOPbIX MOXeT BbiTb ONpeaeneHo C TOYHOCTbIO A0 SHS.

BOO1[M1][Pacnucarue Ha roa) X

Uris Bnoka: | [™ Mokaswiears napamerpe

i~ Bpema exmoyerma | Bpems Bekmoverms

Mecsu Oers Mecsu. Oers

P =P = =P |
T | =l 5 | e |
Kanexgape Kanexgape

loa Havana 1 lon oxoruarma

|202d _I;l |2099 _'?

¥ Kawaei

I 3awwmm I~ Mmnynecrui ssoon

0K Omvena Cnpasxa |

ﬂocrynuble onuuun

Onuusa

Onucanne

UMnynbcHbIi
BbIXOA,

Ecnv onuus akTMBMpoBaHa, To Mpu HacTynaeHnn cobbiTns Mo yctaske «Bpems Bk/loueHWs» Ha Bxofie 6110ka GopMUpPYeTCS UMMYbC
LJIMTENbHOCTBIO B 0AWH LMK MporpamMMbl. YcTaBka «BpeMms oTkniioueHus» leakTuBrpyeTcs.

Ecnu onuna aKTUBHA, TO YCTaBKKN <<|—O/J, Havyana» un <<|—0,EL OKOHYaHWs» UTHOPUPYIOTCA U onepaunun BKIIIOYEHNA U BbIKJTIOYEHUS BbINo-

Kaxapiit rop, - -
HAKTCA KaXXAblW rof B COOTBETCTBUM C HACTpOUKaMn «Memu» n «ﬂ'eHb».

E>KeMecsiuHOo Ecnu onuna akTuBHa, To )‘/‘CTBBKM «MECHLL» WUrHOPUPYKOTCA U onepaumn BKIKOYEHUSA U BbIKNIOYEHUS BbIMONHAKTCA Ka)K,CLbIﬁ Mecay
B COOTBETCTBMM C HAacTponkamu «Iof» n «[eHb».

3aI.I.I.VITMTb 3aIJJ,I/1TI/1Tb napameTpbl 6510Ka 0T U3MEHEHUS C IoKabHOW KnaBuaTypbl roOJIOBHOTO MOAYSIS.
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7.6.3.1.13 AcTpoHOMMYECKMNe Hacbl

B EKF

BOO1[M1]

q)yHKLI.I/IOHaHbeIVI 610K aCTPOHOMUYECKNX HacoB UCMONb3yeTCs AJ1F YCTaHOBKW BbICOKOI0 YPOBHSA BbiXoAa [ﬂOI’.” Me>xay BOCXOA0M
W 3aKaTOM Ha 0CHOBaHWU NTOKaIbHOro BpeMeHn 1 FeOFpaq)MHECKOI'O MeCTOMNoNIoOXKeHW4, 3alaHHbIX B HECTPOHKBX.
CocTosiHue BbIxofia AaHHOMO q)yHKLLVIOHaJ'IbHDI'O 610Ka Takxke 3aBUCUT OT HaCTpOlleVI nepexofa Ha JieTHee Bpem4.

LocTynHbli BpeMeHHOW anana3soH: 10 Mc - 99 4 59 MuH.
[insa koppekTHoOM paboTbl pacnucaHus, HeobxoanMo ybeAnTCA B NpaBUIbHOCTU HACTPOWKYM YacoB peasibHoro BpeMe-
Hu (RTC) B ronosHom Mmogyne PRO-Relay.
NHdopMaLus o reorpadmyeckoM MecTonosoXeHnn 3apgaetcs Ha Bknaake «MapameTpbi» B okHe cBoicTB broka.
MpefycMoTpeHa BO3MOXHOCTb Kak Py4YHOro 3afiaHns reorpaduyecknx KOOpAnHaT, Tak u Bbibopa MecTa U3 npefHa-

CTpOEeHHOoro cnucka.

BOO1[M1][AcTponomuueckie yacsl] X

Wma Gnoka: | [T Noxaseware napamerpel

Mecto: [Onpenenserca nomssosatenem v | |

- Vipop o " -

Hassanme: ]
S T N 1 O T =

PRSx| = = T o= TS

Yacosoh
I Cowpan I~ Zsums
| 0K I Omvena Crpaska I
4
JlocTynHble onuuu
Onuusa Onucanue
‘3aI.I.IMTMTb ‘3aLIJ,I4TMTb napameTpbl 6n10Ka 0T M3MEHeHUs C loKabHOM KnaBuaTypbl rOJIOBHOTO MOAYSIS.
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7.6.3.1.14 CekyHpomep

®yHKUMOHaNbHbIN 610K peannayeT GpyHKLMM CeKyHAOMEpa C BO3MOXHOCTb GUKCALMW MPOMEXYTOYHBIX Pe3yNbTaTos.

OTcueT BpeMeHu aKTUBMpYeTCs Npu ycTaHoBKe Bxoga EN B cocTosiHMe nornyeckoi efuHuLbl M NPoA0IXKaeTcs A0 MOMEHTa
YCTaHOBKM OFUYECKOro Hynist.

C6poc pesynbTaTa oCyLiecTBASETCS YCTaHOBKO BXofa R B cOCTOsIHME NOrMyeckoit eAnHLIbI MUHUMYM Ha BpeMsi OLHOro
uunKna nporpaMmmbil.

CwurHan nornyeckoi efuHnLbl Ha Bxofie LAP drkcupyeT NnpoMexxyTouHbIi pe3ynsTaT Ha BbIX0fie, MPY 3TOM OCHOBHOII 0TCHeT
BPeMeHW He NpepbiBaeTcs U ero 3HayeHue byfeT BHOBbL NepefaHo Ha BbIXog Npu ycTaHoBke Bxoga LAP B cocTosiHMe noruye-
CKOro Hynisi.

B0O01[AM1]

[ocTynHblt BpeMeHHo anana3soH: 10 Mc - 99 4 59 MUH.
Ha Bknapke «MapameTpbi» BbibUpatoTcs e ANHULI BpEMEHMW, B KOTOPbIX MPOUCXOAUT OTCHET BpEMEHMU.

BOD[AM1][Cexynaomep] »

Tapaeetont | Komsesrrapnd |
Wram Binowcar J ™ Norassears napameTpe

Kommsecmo Lsscnos im -

LNocTynHble onuuu

Onuus OnucaHue

‘COXPBHHTB ‘COXpaHﬂTb Tekyllee 3Ha4yeHne Nnpu OTKIIIYeHUU NUTaHnA. ‘
‘33“4"1'"“: ‘saLLLMTVITb napameTpbl 6710Ka OT U3MEHEHWA C IOKabHOM KnaBuaTypbl rOJ1I0BHOTO MOAYJISA. ‘

7.6.3.2 CyéTumkm
PRO-Relay nogpepxusaet npuMeHeHne 256 610koB CHETYUKMN.
7.6.3.2.1 PeBepCUBHbIN CHETUYMK

PeBepcuBHbIi cueTunk obecreunsaeT NpAMoi UM 06paTHbI CYeT MPX M3MEHEHWUM NOrMYecKoro YpoBHs Ha Bxoge C ¢ Hyns
Ha eanHULYy. HanpaBneHMe Cc4eTa 3afaeTcd lorn4eckMM ypoBHeM CUrHana Ha Bxofe HanpasfieHNa cHeTa DIR. npﬂMOMy cyety
BOO1[M1] |COOTBETCTBYET YPOBEHb 10rNYECKOr0 HyNs, 06paTHOMY - YPOBEHb 0rNYECKOi eANHNLbI.

&0 C6POC cyeTymKa K HavasIbHOMY 3Ha4eHUo MOXeT 6b|Tb BbIMOJIHEH yCTaHOEKOFI BXxoda CEPOCB Rs COCTOSIHWE NIOTUYeckon

(o eANHULbI.
DIR [lononHuTENbHO, MOXET BbITh NPOM3BEAEHO CPABHEHUE 3HAUEHMS CHETUMKA C ABYMS NOPOrOBbIMU 3HAYEHUAMM «BKIIOYEHNS»
- 1 «BbIKNOYEHNs». [TpK BOCTUXEHUM NepBOro Nopora Bbixog 610ka ByaeT ycTaHOBEH B COCTOSHME J10rNYeCKON eAUHNLbI, NpU
A0CTUXKeHUM BTOpPOro - CHoBa C6p0LLIeH B COCTOsIHME NOrn4eckoro Hynq.
|'|p|/| AOCTUXXEHUU rpaHunL, Anana3oHa cyeTa, CHeT B COOTBETCTBYOLEM HanpaBiaeHn oCTaHaB/INBaETCA.

[nanasoH cuyeTa n noporosbix yctaBok: 0...99999999.
Paspewetne: 1.

BpeMeHHasi guarpaMma
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Mpu ncnonb3oBaHWM NOPOroBbIX YCTAaBOK COBMECTHO C GyHKLUMEN CKOPOCTHOro cyeTa HeobXoAMMO MNOMHUTL, 4TO
CpaBHEHUWe 3Ha4YeHus cyeTUMKa C MOPOroBbLIMK YCTaBKaMu NMPOM3BOANUTCS OANH pas 3a unkn. CnefoBaTenbHo, ecin
MMNyJbCbl Ha 6bICTPOAENCTBYIOWMX BXOAAX CIeAytoT bbicTpee BpeMeHu LuKia nporpamMmel, Buixod 61oka MoxeT ne-
peknoyaTbCs ¢ 3aAepXKKOo paBHON 0AHOMY LIUKY MPOTrpaMMbl UM He NepekoYaTbCs BOBCE, C/IN YCI0BME OTKIIIO-
YeHuWs BbINOJHMTCSA paHblue, YeM byfeT Nnpon3BeAeHo CpaBHeHMe.

Hanpumep, umnynbcbl Ha Bxoge C cnepytoT ¢ yactoTol B 100 pa3 npesbiwatoweil BpeMsa LuKIa BbINOJIHEHUS NpPoO-
rpaMMmbl, U, Ha MOMEHT 04YepefHOro cpaBHeHus, 3HayeHue cyeTynka coctasnaet 900. Monb3oBaTeneM 3afgaHbl No-
poru BkatoyeHns = 950 n BoikntoveHus = 1000. Ha MoMeHT cnefylowero cpaBHeHUsl, 0kKMaaeMoe 3HaueHne cyeTymnka
cocTaBuT 1000 1 BbINOAHMTCA YCIOBUE OTKIOYEHUS, CefoBaTeslbHO, Bbixoa 610ka He ByaeT nepekstoyeH B COCTosA-
HUe Nornyeckon eMHMLBI, NpeBbIlLleHNe NepBoro nopora 3adukcuposaHo He byger.

HavyanbHoe v noporoBble 3HaYeHUs 3aal0TCs Ha BKNagKe «[lapaMeTpbi» B OKHe cBOWCTB 610Kka U MoryT BbITh onpe-
[efleHbl Kak MOCTOSHHbIE BeMumnHbl (1) v kak nepeMeHHble BenynHbl (2).

Bo BTopoM cnyyae Heobxoanmo akTuBmMpoBaTh yHKLMIO «M3 Bnoka» 1 ykasaTb GyHKLMOHANbHbIV 60K NporpamMMmsl,
3HayeHune KoToporo byaeT cnonb3oBaThes B kayecTse ycTaBku. yHkums «M3 6noka» cTaHOBUTCA [OCTYMNHON TOMb-
KO NPW HanW4uMW B Nnporpamme 6710K0B, 3Ha4YeHNE KOTOPbIX MOXHO MCNOJIb30BaTh B Ka4eCTBe yCTaBKy.

BOOT[M1)[Pesepeutrinii cuetumk | X BOO[MT){Pesepcunriniii cuerwmnk | X
Wi Ginona: I™ Noxassmars napamerpe Mrm Ginowa I~ Mevassmars napamerpe:

Nopor exmosersem |0 _J:]ﬂ Wa finoxa nm.‘m“Bﬁ!Mwmwl j [ Wa Gnoxa
Mopor es mouer |0 :I_lﬂ M3 fnoxa nwmm[ln&F![Anmmour| :] [ Ha Binoxa
HauanesHos ] ._JII_IJ Ha dnoxa HasansHos Wa tinowa

™ Coxpartsms ™ 3sunmime ™ Coxpartsme ™ Zsunmure.

™ Bocoxocxopocon ™ Becoxocropacmon

1 (MocToAHHbIE BeNU4MHbI) 2 (MepemeHHble BeNMYMHDI)

JlocTynHble onuuu

Onuus Onucanune
CoxpaHaTb CoxpaHsTh TekyLLee 3HaYeHWe NPU OTKIIOYEHNN NUTAHNS.
3au.m1'm'b 3aLLLI/ITl/ITb napameTpbl 6510Ka OT M3MEHEHUS C IoKasTbHOW KnaBuaTypbl ros10BHOI0 MOy s.
BbICOKOCKOPOCTHOﬁ Wcnonb3osaHue bnoka A3 aCUHXPOHHOIo cYeTa UMNyJsibCOB Ha CKOPOCTHOM BXOAe.

7.6.3.2.2 C4ETUYMK MOTOYACOB

CyeTunk MoTo4acoB peann3yeT oAHOBPEMEeHHO [iBe q)yHKLll/Il/I: nogcuyet obuiero BpeMeHun HapaﬁOTKV] W 0TCHeT BpeMeHn Mex-
CEepBUCHbIX MHTEPBAOB.
CyeT BbINosHsAETCS npw ycTaHoBKe BXo4a EN B cocTosiHue normuyeckoi eanHnLbI. I'IpM 3TOM BbINOHAETCA HpﬂMDﬁ cyet 06LLlErO

BOO1 [M1 ]' BpeMeHun HapaﬁOTKVI 14 OﬁpaTHbll;’I C4eT BpeMeH MexxcepBnCcHoOro nHTepsana. ,D,J'Iﬂ BTOPOro cHeT4ymKa, npu AOCTUXKEHNN Hye-
E%O BOro 3Ha4eHnsa NponcxoanT yCTaHOBKa BbIXxoAa 6510Ka B COCTOSIHME NIOTUYECKOA €4NHNLbI, 4TO CUrHanM3upyet 06 okoHYaHUM
BpeMeHMn oTcyeTa MexXcepBUCHOro nHTepsana.
RA_L. Mpwv HeobxoanMocCTM BbINONHUTL cHpoc cueTynKoB, BxoA R vnu Bxoa, RAL ycTaHaBnMBalOTCA B COCTOSIHUE NOrMYeCKOn

eanHnLbl. Mpu aToM Bxog, R cOpackiBaeT To/bko CHETYMK MEXKCEPBUCHbIX MHTEPBAJIOB U BbIMOMHSET €ro NpefycTaHoBKY K
HayanbHOMy 3HaueHuIo, a Bxog, RAL nponssoauT cbpoc 060Mx CHETUMKOB W WX MPeLyCTaHOBKY.
MakcumanbHoe 3HaYeHue cyeTymka obLero BpemMeHu Hapabotkum coctasnset 99999 uacos.

LwnanasoH cyeTa: 0...99999999.
[lnanasoH 3Ha4YeHWIn MeXCepBUCHbIX UHTepBanoB: 9999 vacos.
PaspeweHue: 1.
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BpeMeHHasi guarpaMma

R
En o
Ral

— Mi=5k
MN=MI |_‘_‘_‘_ -
—

MN=0
T

L|

oT ,—'_‘_I_ — —

Ecnu B HacTpoiikax 6noka 3ajaHo BpeMs Hayana oTcyeTa As cueTynka obuiero BpeMeHn HapaboTku, To HaYanbHoe
3HayeHune 15 0TCYeTa MeXCEPBUCHOr0 MHTEpBaia aBTOMATUYeCKM PacCYMTbIBAETCS U NpeAycTaHaBavBaeTCs KpaT-
HO 3a/JaHHOMY MEXCEepPBUCHOMY HTEpBany.

HanpuMep, 3anaH MexcepBucHbI nHTepBan Ml =90 yacoB, a Hauano oTcyeTa ANid cyeTumka obuiero BpeMeHun HapaboT-
kn OT =140 yacoB, B pe3ynbraTe, HauaslbHOe 3HaYeHUWe AN1F cHeTUMKa MoTovacoB byneT onpefeneHo kak MN = 40 yacos.
HauanbHble 3HaveHWs cHETUMKOB 3afaloTcs Ha BkNafke «[lapaMeTpbl» B okHe cBOMCTB bioka. 3HaueHne Mexcep-
BMCHOrO0 MHTEpBasa MOXeT BblTb ONpefeneHo Kak nocTosHHas sennymna (1) unu kak nepeMerHas sennymna (2).

Bo BTopoM cnyyae Heobxoaumo akTuBMpoBaTh GyHKUMIO «/3 Bnoka» 1 ykasaTe GyHKLMOHANbHbBIN 6N0K NporpaMMsl,
3HayeHune KoToporo byfeT ncnonb3oBaTbCs B KayecTBe ycTaBku. PyHKuMs «M3 610Ka» CTaHOBUTCH AOCTYNHON TONb-
KO MpW HaNn4uK B nporpamme 6710K0B, 3HaYeHME KOTOPbIX MOXHO UCNOJIb30BaTh B Ka4eCTBe yCTaBKW.

BOOT[M1}[Cuerune moTouacoe | x BOOT[M1}[Cuerune moTouacoe | x
Taparepu | Koeesrapud | Tapaseu | Kommessrapud |

W Gnowa ™ Moxassans napar Wran Ginoma [T Moxssemars napar

Mescapeucres iwrepean Memcapescresi imepean

[o El! ] :-"_'J Ysceifum]  w| Wsfons I ace: =] | M tincea

Bpenn wanana orcueta Bpenn nawana orcueTa

[0 Hil: p :1_'] [Hacifor =] o Hi|l: o jﬂ [Hacsitsr =]

1 (MocToaHHbIE BENNYHUHDI) 2 (MNepeMeHHbie BENIMYUHDI)

™ Copoc.ecm EN=0 ™ Copoc. ecm EN=0
FF Congiesnme ™ Jaunmims FF Conpwinme ™ Jaunmirs

[ocTynHble onuum

Onuus OnucaHue
3al.l.[MTMTb 3aU_LI/|TI/|Tb napameTpbl 6n10Ka OT M3MEHEHUs C TIoKasTbHOM KnaBuaTypbl roJI0BHOTO MOAYJIS.
CGPOC ecnimEN=0 CBPOC OoTCYeTa MeXCepBMCHOro nHTepBasa CTaHOBUTCA BO3MOXXHbIM TOJIbKO NMPpU YCTaHOBKe BXoAa EN B cocTosiHue normye-
, =
CKOro HySIsi.
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7.6.3.2.3 KoHTpPONb YacToOThl

B0O1[M1]

CyeTuunK BbINOMHAET noacyeT Konu4ecTesa UMNYNbCOB Ha BXoae FRE 8 TeyeHue 3afjlaHHOro BpeMeHHoro nHTepeana n nocne-
Ayoulee cpaBHeHWe NnoJly4eHHOoro 3Ha4eHus ¢ 3a4aHHbIMU NOPOroBbIMW 3HAYEHUAMW BKITIOHEHUA U BbIKJTHOYEHUS.

- Ecrms pe3synbraTe CpaBHEHWUA BbINONHAETCA YC/IOBUE BKIKOYEHUS UITN BbIKITOYEHUS, MPOUCXOANT COOTBETCTBYIOLLIEe
nepekstoyeHne Bbixoaa 6noka.

[nanasoH cyeTa n noporosbix yctaBok: 0...99999999.
Paspewetue: 1.

BpeMeHHasi auarpamMma
q — 1
6_T 4 | |

Ffe nmumnnmmmnmmuwmmummmmon =
fa=Q fa=10 fa=8 =4 Off

[MoporoBble 3Ha4YeHUS U ANNTENBHOCTL BPEMEHHOr0 MHTepBana U3MepeHus 3afaTcs Ha Bknaake «MapaMeTpbi» B
OKHe CBOMCTB 610Ka. 3HaueHne BpeMeHHOTo MHTepBana MoxeT bbITb ONpefeneHo Kak no-cTosHHas sennyuna (1) unn
Kak nepeMeHHas senuyuHa (2).

Bo BTOopoM cniyyae HeobxoanMo akTuBMpoBaTh GyHKLMIO «/3 bnoka» 1 ykasaTb GyHKLMOHANbHbIA 610K NporpamMMbl,
3HayeHune KoToporo byaeT ncnonb3oBaThes B kayecTBe ycTaBkn. DyHkumus «M3 6noka» cTaHOBUTCA OCTYMNHON TOMb-
KO MPW HanWyuMn B nporpamme 6710K0B, 3Ha4YeHNE KOTOPbIX MOXHO NCMOJIb30BaTh B Ka4eCTBe ycTaBKy.

8

Tmman

BODV[M1[{Kownrpone vacTome] x BOOV[M1 [ Kewrpone wacToms)] *
M Gnoxa: ™ Moxaseeare napamerpe M Gnoxa: ™ Noxaswsars napamerpe:

;‘:n- Boxn :’r Bomn
F = F = = F =

Bporaereoi iwimepsan Bperersoi wrepaan
i :,'_IJ jo j_l] [Commasic- 17100} =] M3 Bnoma | T r———] Ma Gnoxa
kS I~ Zsusmms r ™ Zsumems

1 (MocToAHHbIE BeTU4MHDI) 2 (MepeMeHHbie Be/INMMHDI)

(o] ome | oo | (o ome | oo |

[ocTynHble onuuu

Onuus OnucaHue

‘3a|.|.lHTMTb ‘38UJ.I/ITI/IT|: napameTpbl 6710Kka OT U3MEHEHMS C IoKabHOM KnaBuaTypbl rOJ1I0BHOTO MOAYJISA.
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7.6.3.3 AHanoroBble
7.6.3.3.1 Komnapatop

BOO1[M1]
Ax BleO[ZL 6noka yCTaHaB/IMBaeTCA B COCTOAHUE Nornmyeckon eauHuUbl 1 C6paCbIEaETCR B COCTOAAHWE JTOrMYecKoro Hyns B 3aBUCUMO-
CTW OT COOTHOLLIEHUS PA3HOCTM BXOAHbBIX CUTHaN0B AX — Ay 11 [1BYX HacTpanBaeMbIX MOPOroBbIX 3HaYeHUiA Ans yCTaHoBKM 1 cbpoca
Aim Bbixoaa bnoka.

PRO-Relay noppepxvBaeTt npuMererune 83 610koB «AHanorosblil KoMnapaTop».

BpeMeHHas guarpaMMa
000 e e e e e —— . — i ——— — — —
i ° I f I I i I
W e e ————
Ay o . t ! ! I .
1000 4= — —— e
i 200 __/'(_/L;\__A__ —
-y : ; :

i |v: ' \/:

L I ) ] "
a | | [ I

BxofHOW curHan MoxeT AONONHUTENbHO MaclWwTabupoBaTbCsH C UCNOIb30BAHWEM NPOMOPLUOHANbHOMO KO3 ULK-
eHTa «YcuneHne» W CABUHYT MO OCKU 3HAYEHWUI C MOMOLLbIO NapaMeTpa «CMeleHune». MIToroBoe 3HayeHne B 3ToM
cnyuyae onpegenserca no ¢opmyne: Ax = (Ax Bxog * «Ycunenume») + «CmeweHme».

KoadpduuneHTsl MacwTabupoBaHus MOXHO 3a[,aTh BPYUYHYIO U CUCTEMa paccynUTaeT ux aBToMaTuyecku. Bostopom
cnyyae HeobxoAMMO yKka3aTb npeaeibl juanasoHa, K KOTOpoMy He0bX0AMMO NPUBECTU BXOJHOW CUTHAS, UM yKa3aTb
TUN BLIXOAHOTO CUrHaNa faTyMKa, ecv B Ka4ecTBE MCTOYHWUKA CUrHANa UCMOJb3YyeTCs aHanoroBbii BXOA,.

Mo yMonyaHuio, AnanasoH 3Ha4YeHUt cTaHAapTHOro aHanoroeoro curHana coctasnset 0...1000.

HacTpoitku MacwTabupoBaHus BXOAHOTO CUTHaNa v 3HaYeHUst NOPOroB BKJIOYEHWUS W BbIKJIOUYEHWUS 3ajaloTcs Ha
Bknafke «[apameTpbl», B okHe cBOWCTB 610ka. 3HayeHWe NOPOroBbIX 3HAYEHWUI MOy T BbITh OMNpeeneHbl Kak no-
cTosAHHble BennunHbl (1) unu kak nepemeHHble BennumnHbl (2).

Bo BTopoM cnyyae Heobxoanmo akTuBmMpoBaTh yHKLMIO «M3 Bnoka» M ykasaTb GyHKLMOHANbHbIV BNOK NporpamMmsl,
3HaueHune KoToporo byaeT ncnonb3oBaThes B kayecTBe ycTaBku. DyHkumns «M3 6noka» cTaHOBUTCA OCTYNHON TOMb-
KO MPW HaNW4YMW B nporpaMmme 6710K0B, 3Ha4YeHNE KOTOPbIX MOXHO NCNOJIb30BaTh B Ka4eCTBE yCTaBKU.

BOOTMIT FKeuinaparep | x BOOT M Keninaparep | *x
Tapsrar=n | Konmaenraons | Tapsarzas | Konmsenzacns |
Wham s T Momasesars apissepu Hiam s T Monasmars rapsssery
Darus. o.._10v - Darus. [T -
e e
Misieps 0 :jﬂ Maoesss [0 _%lﬂ Missags [0 :jﬂ Masespe 1000 Eﬂ
Mapaparrpni Mapaaepnd
Veunem |1 .E“_'J Comiimsn [0 1] cuwew |1 HiY owume [ =1
1 (MocTosiHHbie BENHYHHBI) 2 (Nep )
flopor fhoper
e {Co— L) 7 [ AT ———— =] [ e s
O o TR | o
Tirsissen mecammeso Towis i e Moo mecammesc Towis T e
T Com I~ Sasm T Com I~ Sasm
K| Oees Croma | [ox ] oses Crpams |
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AOCTyI‘IHbIe onuuun

Onuus Onucanue
3awututh 3alymTUTh NapameTpbl 610Ka OT N3MEHEHWS C JIOKasIbHO KNaBnaTypbl rOIOBHOMO MOAYNS.
Mo3sunuus pecs- N N
TUYHOW TOYKU OHLI,I/ISI Mo3BONAET 334aTb NO3NLMIO AeCATUYHOW TOYKN NpU omﬁpaxewm 3Ha4yeHUs B OKHe CODSLLLEHVIVI Ha BCTpOEHHOM Aucnnee.

7.6.3.3.2 MoporoBblii TpUrrep

BOO1[M1]

BbIXOJJ, 6noka YCTaHaBIMBaeTCs B COCTOSiHNE flormyeckomn eauHnUbl 1 CﬁpaCblBaeTCﬂ B COCTOSIHME JIOrMYEeCKOro Hynsa B 3aBu-
CUMOCTM OT 3Ha4YeHNsA BXOOQHOro CurHana Axn ABYX HaCTpanBaeMbIX MNOPOroBbix 3HAYEHWI BKITIOYEHWS U BbIKIIOYEHUS.

PRO-Relay nognepxusaeT npuMeHerue 125 6nokos «[MoporoBblid Tpurrep».

BpeMeHHaa AunarpaMmmMa ansg caydyas nopor BKJlOYeHUS -> nNopora BbiKJILYeHUA

Ben AN AN

Bbikn

Ax

Boixoa

BpemeHHaa AunarpaMmMa ansd caydyas nopor BKJiloO4YeHUs <- nopora BbiKJIlYeHUA

- AN AN

Bkn

/

<

/

Ax

'
'
'
i

swon__| AN I SO I

BxofHOW curHan MoxeT AONONHUTENbHO MaclWTabupoBaTbCH C UCMOJIb30BAHWEM NPOMOPLUOHANBHOMO KO3 dULK-
eHTa «YcuneHne» W CABUHYT MO OCKU 3HAYEHWI C MOMOLLbIO NapaMeTpa «CMelleHue». MIToroBoe 3HayeHne B 3ToM
cnyuyae onpegenserca no popmyne: Ax = (Ax Bxog * «Ycunenume») + «CmeweHme».

KoappuumeHTbl MaclwiTabrpoBaHmns MOXHO 3a4aTb BPYUYHYIO UJIW CUCTEMa paccyuTaeT ux aBToMaTnyeckn. Bostopom
cnyyae HeobxoAMMo yKka3aTb npeaesibl juanasoHa, K KOTOpoMy He0bXoAMMO NPUBECTH BXOJHON CUTHAS, UM yKa3aTb
TUM BLIXOAHOTO CUrHaNa faTynKa, ecav B Ka4ecTBE MCTOYHWUKA CUrHANa UCMOb3YyeTCs aHanoroBbiil BXOJ,.

Mo yMonyaHuio, AnanasoH 3Ha4YeHUh cTaHAapTHOro aHanoroeoro curHana coctasnset 0...1000.

HacTpoitku MacwTabupoBaHus BXOAHOTO CUTHaNa M 3HaYeHUs NOPOroB BKJIOYEHWUS W BbIKJIOYEHWUS 3ajaloTcs Ha
Bknafke «[lapameTpbl», B OkHe cBOWCTB 610ka. 3HayeHWe NOPOroBbIX 3HAYEHWUI MOryT BbITh OMpefenerbl Kak no-
cTosHHble BennunHbl (1) unu kak nepemeHHble BennumnHbl (2).

Bo BTopoM cnyyae Heobxoanmo akTuBMpoBaTh yHKLMIO «M3 Bnoka» M ykasaTb GyHKLMOHANbHbIV BNOK NporpamMmsl,
3HauyeHune KoToporo byaeT ncnonb3oBaThes B kayecTBe ycTaBku. DyHKumus «M3 6noka» cTaHOBUTCA OCTYMNHON TOMb-
KO NPW HanW4YuMW B nporpaMmme 6710K0B, 3HaYeHNE KOTOPbIX MOXHO NCMOJIb30BaTh B Ka4eCTBe yCTaBKM.
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BOOT[M1){Mloporosss Tpwerep]
Sy [e—
Wi tooea | ™ Noxazsisars napasetps:

Laras: fo.. 1oy =
- Husanascn
Moo [ F 1| Mo [63]

Yenmerne |1 5‘ u Crmuerne |0 __‘: _ll .

1 (MocTosHHbIE BENHYHHDI)

BOO1[M1)[Moporosss tpurrep]
e [e—]
WGk | ™ Noxassiears napamerps:

Daras: Jo. 1oy =
- Huanasoes
Mioseapa [0 EJ Maxcwenps 1000 ?,;_'_i
1~ Mapaverpe:

Vorewe [ H|| Cmewe f 3

2 (MepemeHHbIE BENTUYMHDBI)

Nogor

Bt iﬁ'—"ElJ W fincas |

Bomn |EI __,‘Iﬂ Wa finona I
Tloauuma ecATVHOH Tow 0 = «12345

™ o I 3spmm

ﬂDCTyngle onuuun

[ox | omea | coma |

Onuusa Onucanue

3awututs 3almTUTL NapaMeTpsl 6110Ka OT U3MEHEHMS C I0KASIbHOM KNaBMUaTYpbl FONOBHOTO MOAYSS.
Mo3uums aecaTudHoi | OnuMs No3BoASET 33AaTb NO3NLMIO AECATUYHON TOUYKMU NPU 0TOBPaXKeHNUN 3HaYEHNS B OKHE COOBLLEHMI Ha BCTPOEHHOM
TOUKM aucnnee.

7.6.3.3.3 Ycunutenn

BOO1[AMT]
DyHKUMOHaNBHBIN 610K MacLUTabupyeT BXOAHOE aHaNoroBoe 3HayeHne AX B COOTBETCTBUM C 3aaHHBIMU Ko3dduLMeHTaMM
MacwTabuposaHus «YcuneHne» u «CmelleHnes.

“ MToroBoe 3HaueHwe onpedensiecs no popmyne: Ax = (Ax xog * «Yeunenne») + «CMmellerme».

PRO-Relay nognepxusaet npumMererue 130 6nokoB «Ycunutenb».

KoappuumeHTs MacwTabrpoBaHns MOXHO 3aaTh BPYyUYHYIO MM CUCTEMA pacCyMTaeT ux asBToMaTuyecku. Bostopom
cnydyae HeobxoAMMO yKasaTb npefesbl fManasoHa, K KoTopoMy HeobXo4MMOo MPUBECTW BXOAHOW CUMHAM, UK yKa3aTb
TUM BLIXOAHOTO CUrHaNa 4aTymKa, eciu B Ka4eCTBe UCTOYHMKA CUMHAMa UCMOJb3YeTCs aHaNoroBblil BXOA.

o yMonyaHuio AManasoH 3HaYeHUt CTaHAAPTHOro aHanoroBoro curHana coctasnset 0...1000.

HacTpoiikn MacwTabrpoBaHus BXOAHOTO CUrHana 3aAatoTcs Ha BKiaake «llapaMeTpbi» B 0kHe CBOWCTB Bioka.

[ocTynHble onuuu

Onuus Onucanune

BawmTutb 3aWuTUTh NapaMeTpbl 6710Ka OT U3MEHEHMWS C IOKaNbHOM KNaBMaTypbl FOI0BHOMO MOAYNS.
Mo3unuus pecsaTnyHoit | Onums No3BonseT 3aAaTh NO3NLMI0 AECATUMHON TOUKM NPY 0ToBpaXkeHUM 3Ha4eHUs B OKHe COOBLLEHMI Ha BCTPOEHHOM
TOUKU avcnnee.
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BOOT[AMT][Yemnurens | X

NapameTpel | Kommerrapwst |
Wra Gnoka: | I MNoxaswiears napamerpot

Raras [o...10v ~|
Duanason

O - el =1

7.6.3.3.4 Cnepawuii Tpurrep

EKF

B0OO1[M1]

EN_ (DyHKLI'VIOHaﬂbeIl;I 6J'IOK, KOHTpO}'IVIpyPOLI.U/Il;I cooTBeTCcTBUE BXOAHOFI aHaNIoroBoOM BeSIMYUHbI npenBapuTesibHO 3anMcaHHoMy
B NaMATb 3Ha4YeHU1O, C y4eTOM 3a[,aHHOrro inana3oHa BO3MOXXHOI0 OTK/IOHEeHUSA. B cny4ae, eCcnv BXoAHOE 3Ha4YeHue BbIXxoauT

Am 3a ,D,OI'IyCTl/IMbIﬁ AVana3oH, BbIXoq bnoka YyCTaHaB/MBaeTCA B COCTOAHUE normyeckomn eguHuUbIL.

PRO-Relay nopnepxusaeTt

BpeMeHHasi guarpaMma

En

Aen

Aen- A

Q

npumeHeHune 100 6nokoB «Cnepawmi Tpurrep».

Aen +A N\ / N\

Ax

[ns koppekTHoW paboTsl 6n10Kka, He06X0AMMO NpefBapUTEIbHO COXPAHWUTL 3TallOHHOE 3HAYeHUe CUrHana B namaTu.
[ns aToro Heo6X0AMMO YCTAHOBWUTbL 3TaflOHHOE 3HaYeHWe Ha Bxoge AX U NojaTh CUTHAN NOrMYeCcKon efMHULbl Ha
Bxof4 EN. BxogHoe 3HayeHve byneT 3anncaHo B naMsaTh.
LlonycTuMble OTKNOHEHMS BXOLHOI0O CUTrHana 3afjatoTcsa Ha Bknagke «llapaMeTpbi» B okHe CBOUCTB Baoka. MoxHo

3a4aTb KaK MoporoBble 3Ha4YeHUq, TakK n p,OI'IyCTVIMbIlZ Anana3oH OTHOCUTENIbHO 3TAJIOHHOI0 3Ha4YeHUA.

BX0AHOW CUrHAN MOXET AOMOMHWTENIbHO MAclLTabupoBaTbCsA C UCMOIb30BAHWEM NPOMNOPLUOHANBHOTO KO3GPULM-
eHTa «YcuneHune» u CABUHYT N0 OCU 3HAYEHUI C NoMoliblo napaMeTpa «CMelieHune». MToroBoe 3HayeHne B 3TOM
cnyuae onpegensetca no dopmyne: Ax = (Ax Bxog * «Ycunenume») + «CmeweHme».
KoadpduumeHTsl MacluTabupoBaHus MOXHO 3a4aTb BPYUHYIO MM CUCTEMA paccymTaeT ux asToMaTnyecku. BosTopom
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cnyyae HeobX0AMMO yKasaTb npedeibl juanasoHa, K KOTOpoMy He0bXoAMMO NPUBECTH BXOJHOW CUTHAS, UM yKa3aTb
TUM BLIXOAHOTO CUrHaNa faTynKka, ecav B Ka4ecTBe UCTOYHWUKA CUrHaNa UCMOJb3yeTCs aHaNoroBbii BXOA,.

Mo yMonyaHuio, aManasoH 3Ha4YeHWid cTaHAapTHOro aHanoroeoro curHana coctasnset 0...1000.

HacTpoiiku MacwTabupoBaHus BXOAHOTO CUTHaNa v 3Ha4eHUst NOPOroB BKIKYEHWUS W BbIKJIOUYEHWUs 3ajatoTcs Ha
BkNapake «[lapameTpbl» B okHe cBOWCTB Bioka. 3HaueHMe NOPOroBbiX 3HAYEHWIA MOTYT BbITb oNpefeneHbl Kak NocTo-
AHHble BenmuuHbl (1) nu kak nepemMeHHble BenyuHbl (2).

B cnyuae, ecnv noporosbie 3HaYeHWs HE0BXOAMMO ONpeaenuTb Kak nepeMeHHble 3HaYeHus, HeobxoaMMo akTUBUPO-
BaTb yHKUMIO «M3 6noka» nykasaTb PyHKLMOHANbHbIA 610K NporpaMMbl, 3Ha4YeHne KoToporo byaeT ncnonb3oBaTb-
cs B KayecTBe yctaBku. OyHkuuns «M3 bnoka» cTaHOBUTCS AOCTYMNHOW TONbLKO NPU HanW4um B nporpamme 610koB.,
3HaAYeHMe KOTOPbIX MOXKHO UCMONIb30BaTh B KA4YeCTBE YCTaBKU.

1IN T macntd TP

nessui Tpurrep|
Piapmsrp | pomsssrrageet |

e | Knpmragss |
Mo foemss. T Nowsommary nagasera:
Lsres (T e o mav
sz Msareawe
Msraps [0 5‘” Mo cpng Hammengpr o I i ]
Mapmeron Mapmarteas
Va2l Deuese e Hi| owee A
1 (MocToAHHbIE BENHYWHEL) 1 (NocToRHHbIE BENHYHHEI) 2 (NepemenHble BENWHHHDI)
 Toor pamenial [ ] I‘dj " Teper sl EU Feper fumanal ] 5'_1
]  Mopor map raceet] # TMopor gt atmsat]
Tiapar 1 mapee) Mopar 7 mapm=et! Niepar 1 pagavash:
f = S | L | (o rre———— T
Tiopor & pummresl Pioper 3 pmemresth Thper 2 beerstl
Sk F 2] ichate | [T -
et pecamiresi T F = ans Mo gecameess Towi T ane Thanaiie pecaTiwsi T
r I Smswwrs r T S r r
o | Owes | Crpamen | | e Crpeees ok | oo Crpses
[ocTynHble onuum
Onuus OnucaHue
3awuTuTb

33U_LI/ITI/ITb napameTpbl 6n10Ka OT M3MEHEHUs C TIoKasTbHON KnaBuaTypbl ros1I0BHOT0 MOAYNSA.

Mo3sunuumsa pecatnyHoii | Onuys No3BonseT 3aaTb NO3ULMI0 AECATUYHOM TOYKM NPU 0TOBPaXeHNM 3HaUeHNs B OKHE COOBLLEHUI Ha BCTPOEHHOM
TOUKU avcnnee.

7.6.3.3.5 MoporoBbiii Tpurrep aupdepeHunanbHbIN

BOO1[M1]
BleO[ZL 6ﬂOKa yCTaHaB/INBaeTCsH B COCTOAHUE Nornuyeckon eanHnUbl 1 C6paCbIEaeTCﬂ B COCTOSIHWE JIOrMYeCcKoro Hyssi B 3aBU-
CUMOCTW OT 3Ha4YeHUA BXOAHOro CUrHana Axn HacTpansaemoro NOpPoroBoro 3HayeHUs BKIOYEHUA N BbIKIIIOYEHNA C y4eToM
3a4aHHOro agnanasoHa.

PRO-Relay nognepxusaet npumereHune 125 6nokos «lMoporosbin Tpurrep auddepeHumnanbHbin».

BpeMeHHas guarpaMMa ans cyyas oTpuLaTenbHoro guanasoxa (A <- 0)

Bkn /\

Bkn- /A

/

Ax

Beixoa | I—I |—
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BpeMeHHasa guarpaMMa A cjiyyas nonoXutenbHoro gmanasoHa (A -> 0)

Bbikn

AN

EKF

Bkn

N

Beixoa | | | |

i

\

:

BxogHoW curHan MoXeT AOMONHUTENbHO MaCLLITasVIpOBaTbCH C ncnosb3oBaHMeM NPoONopUnMoOHaNbHOro K03¢¢VILI,I/I-
eHTa «YcuneHue» un COBUHYT No ocun 3HaYeHWN C NOMOLLbIO napamMeTpa «CMeLlleHne». NToroBoe 3HayeHne B 3TOM

cnyyae onpepende

Tca no dopmyne: Ax = (Ax Bxog * «YcuneHnne») + «CMewteHmnes.

KoappuumeHTsl MaclwTabnpoBaHmns MOXHO 3a4aTb BPYyUHYIO UIW CUCTEMa paccyuTaeT ux aBToMaTnyecku. Bostopom
cnyyae HeobX04MMO yKasaTb npedesibl fuanasoHa, K KOTOpoMy He0HX0AMMO NPUBECTH BXOAHOW CUTHAS, UM yKa3aTb
TWM BBIXOQHOMO CUMHAa faTymKa, ecfiv B Ka4eCTBE UCTOYHMKA CUrHAa MCMONb3yeTCs aHanoroBblii BXOA,.

Mo yMonyaHuio, AManasoH 3Ha4YeHUn CTaHAAPTHOro aHanoroBoro curHana coctasaset 0...1000.

HacTpoiiku MacwTabvpoBaHWs BXOAHOTO CWUrHana v 3HAYeHUs MOPOroB BKIKYEHWUS U BbiKJOYEeHWUs 3afaloTcs
Ha Bknagke «[apaMeTpbl» B okHe cBOWCTB boka.

BOO1[M1][Moporogeii Tpurrep gnddeperumansHoiii]

Mapamepol | Kommerrapen |
Mrin Gnoka: | [T Moxasswars napamerpol

Daman [o...10v -
Luanaszo
.MW IB _I:]l! Maxcuraym [wm _J:]j
Mapamerpbi
Gomewe [I 21| Cwewewe [

X

Brn |G :I_J_Ij Duanaso Il] _JZ ‘|J
MoS4AUHRA ABCATUHOR TORKM 0 = 25
T Covparem ™ 3aumms
0K l Omaena Cnpasxa |
[ocTynHble onuun
Onuus Onucanue
3aLI.lMTMTb 33U_LI/ITI/ITb napameTpbl 6n10Ka OT M3MEHEHUs C TIoKasTbHOW KnaBuaTypbl rOJI0BHOTO MOAYJISA.

Mo3unuuma pecaTUyHoOM
TOYKU

OV'ILU/IR no3BongeT 3a4atb NO3NUUI0 JJ.eCRTI/I‘-lHOFI TO4YKM Npn 0T06pa)KeHl/Il/I 3Ha4yeHud B OKHe COOﬁUJ.EHVIIZ Ha BCTPOEHHOM

auncnnee.
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7.6.3.3.6 MynbTUnnekcop

Mporpammupyembie pene PRO-Relay EKF

BOO1[AM1]

E~

Bnok nepefaeT 04HO 13 YeTbipex 3apaHee onpefeneHHbIX NpU HAaCTPOIKE aHANOroBbIX 3HAYEHUI UMW NePEMEHHbIX Ha BbIXOf,
E'ii B 3aBUCKMMOCTU OT COCTOSIHWI ynpasnstowmx Bxopos EN, S1 1 S2.
YposeHb nornyeckoit eauHnLbl Ha Bxope EN paspewaet unv 3anpeuuaet paboty 6oka. YposHu Ha Bxopax S1 w1 S2 onpesens-
10T OfJHO U3 YeTbIPeX 3alaHHbIX 3HaYeHUiA, KoTopoe byaeT nepefaHo Ha BbIxof,.

PRO-Relay nognepxusaeT npumeHeHune 100 6nokoB «MynbTunnekcop».

BpeMeHHasi guarpaMma

51

52

[ JEup RN NN P S PR

o

[nanasoH fonycTUMbIX 3HaYeHWit cocTaBnseT -32768...+32767.

AHanorosble 3Ha4eHnsa MOryT bbITb 3a4aHbl Kak KOHCTaHThI (1) Ha BKnaake «MapaMeTpbl» B 0KHe CBOWCTB 6ioka, 1Mbo
onpepgesneHbl kak nepeMeHHble (2) nogrpy>xxaeMslie U3 Apyrux aHanorosbix 6710K0B NPOrpaMMbl.

B cnyuae, ecnn V1 - V4 HeobxonnMo onpeennTb, Kak NepeMeHHble 3HaYeHUs, He06X0AMMO aKTUBMPOBATb GYHKLMIO
«M3 bnoka» v ykasaTb GyHKLMOHANbHbIA 610K MPOrpaMMbl, 3HaYeHue KoToporo byfeT CMoONb30BaThCs B KayecTBe
ycTaBku. PyHkums «M3 bnoka» cTaHOBUTCS [OCTYMHON TONbKO MPU HaMYMKU B nporpamMmMe 6J10K0B, 3Ha4YeHWe KOTO-

PbIX MOXKHO UCMONb30BaThb B Ka4yecCcTBe yCTaBKW.

BOO[AM1 )[Mynemwnnexcop] b 4

TNapasepet | Kommesrrapwt |

Wemdooa | [ Mokssssars napaverpe:
V1(51=052=0) 0 = ll Wa Bnons |
V2{51=052=1) 0 _,?' _IJ W3 Bnoxa |
V3(511:52:0) 0 = ll Wa acxca |
V4(51=152+1) o 1| somea |
TMosiien QECATINHON ToEH 0 3. +12345
=& [ Saunmms

1 (MocTosiHHbIE BENTM4YUHDI)

BOO1[AM1 [[Mynstwnnexcop] »

Mapamepes | Kosmerrapd |
Wwan Groka: | ™ Mokassmans napameTpe:

V1(51=052+0) [|Z34F TfAwancroees anar] =] [ s 600xa
vas1=052-1) || AR 1Ananoroee anar] =] [ #a6noxa
V3S51=152:0) || AP 1[Ananorcessi pnar] =] | us6aona
Va[51=152=1) ||l 1[Ananoroessi pnar] ] [ Ms6noxa
TIOSMUMA AECATHGA TOuKM 0 = wzs

I Conpetin I Baipmes

2 (MepemeHHble BENTMYHHDI)

[ ] _onee |

_Cesa_ |

[ocTynHble onuun

Onuusa

Onucanne

3awuTuTb

3all_LI/ITI/ITb napameTpbl 6510Ka OT M3MEHEHUS C STOKaSTbHOW KnaBuaTypbl roJ1I0BHOT0 MOAYNS.

TOYKH auncnnee.

Mo3sunuumsa pecatnyHoii | Onuys No3BonseT 3afaThb NO3ULMI0 ACHTULHOM TOYKM NPU 0TOBPaXKeHNM 3HaUeHNS B OKHE COOBLLEHUI Ha BCTPOEHHOM
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7.6.3.3.7 MU-perynsaTop

BOO1[AM1]
Brok peanunsyet (“)yHKLU/IlO nponopuMoHanbHO-UHTErpanbHOro perynsropa ¢ BO3MOXHO-CTbO PyYHOr0 3aaHn4A yrpasnstoLe-
ro BO34encTeus.

PRO-Relay nognepxusaeTt npumeHerne 30 6nokos «MMN-perynatop».

BpeMeHHas guarpaMmma HeckonbKkux cnyyaem pabotol MU-perynsatopa

DIiR

[ R

SP

Min 4 —— — - —

L]

Bo3MyLeHe Bbi3bIBaeT CHUXXEHME KOHTPONMPYEeMOii BeMunHbI npoLiecca PV, a nockonbKy HampaBieHne perynnposaxus
@ DIR 3apaHo npsiMbIM, yripaBasioLee BosgeicTtane AQ yBenmunsaetcs 4o Tex nop, noka PV cHoBa He byaeT cooTBeTcTBOBaTH
yctaBke SP.

Bo3MyLieHMe Bbi3bIBaET CHUXEHME KOHTPONMPYEMOii BeunHbI npoLiecca PV, Ho B JaHHOM Cily4ae HanpaB/ieHve perynunpo-
@ BaHus DIR 3apgaHo obpaTHbIM, cnefoBaTesibHo, ynpasnsiolee Bosfeictarne AQ yMeHbLuaeTcs Ao Tex nop, noka PV cHoBa He
6yneT cooTBeTCTBOBATL ycTaBke SP.

Mpu cbpoce perynsTopa nogayeit noruyeckoil efuHULLI Ha Bxog, R, ynpaensioulee Bosgeictaune AQ cbpacbiBaetcs Ha 0,

@ YTO B CBOIO OYepe/b MOBJIeYeT M3MEHEHME 1 KOHTPONIMPYeMOit BENMUMHBI MpoLiecca ¢ nocreyiolieil KoppekTUPOBKON yrpas-
NSI0LLEro BO3ENCTBUS CO CTOPOHbI PerynsTopa.

XapakTep 1 CKOPOCTb M3MEeHeHUs ynpaBnsiollero Bo3eiicTens AQ B aBToMaTUYeCKOM pexxuMe 3aBUCAT OT napame-
Tpos KC, Tl n DIR onpepenseMbix npu HacTpoiike perynatopa. B pyyHoMm pexxume, npu ypoBHe N0rMYeCcKoro Hyns Ha
Bxoge A/M, Ha Bbixo 6iioka AQ nepefaetcs 3HaueHue, onpefensemoe napametpom Mg (3aparue Bpyunyio).
[nanasoH fonycTUMbIX 3HaYeHwuit cocTasnseT: 1...32767.

BxofHoi curHan MoxeT AONONAHUTEbHO MacWTabupoBaTbCH C UCMOb30BAHWEM NPOMOPLMOHANBHOMO KO3 dULK-
eHTa «YcuneHnme» n CABUHYT MO OCU 3HAYEHMI C MOMOLLbIO MapaMeTpa «CcMelleHune». /ITorosoe 3HayeHne B 3TOM
cnyuyae onpegensercs no popmyne: Ax = (Ax Bxof * «Ycunenue») + «CmeweHue».

KoappuumeHTbl MaclwiTabrpoBaHns MOXHO 3aaTb BPYUYHYIO UIM CUCTEMa paccyuTaeT ux aBToMaTnyecku. BosBTopom
cnyyae HeobxoaMMo yka3aTb npedesibl juana3oHa, K KOTOpoMy HeobXoAMMO NpUBeCTH BXOJHOW CUTHAS, UV yKa3aTb
TWN BBIXOAHOMO CUFHaNa faTymKka, eCcyiv B Ka4ecTBe MCTOYHMKA CUTHala MCMNOJIb3yeTCsH aHanoroBbli BXOA,.

[ns ynobcTBa nprMeHeHuUs faHHoro GyHKLMoHanbHoro 61o0Kka B HacTpoiikax NpefycMOTPEHO HECKOJIbKO NpefycTa-
HOBJIEHHbIX HAaCTPOeK perynaTopa co cneAyoLlMu napaMeTpamu:
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Haseanue MpumMep npuMeHeHus Mapametp KC Mapametrp TI Mapametpel DIR
Temneparypa 1 BbicTpelit perynatop TeMnepaTypel: 05 30 Mpsimoe
ynpasneHue otonneHneM HebonbLuMx NPoCcTPaHCTB, HebonbLumnx 06bemMoB
Temneparypa 2 MepnneHHbIi perynsitop TeMnepaTypbl: 10 120 Mpsmoe
ynpasJieHue otonneHnem 6osbLUMX NPOCTPaHCTB, Bonblinx 0bbeMos
Aasnenve 1 Perynsitop aaBnexus bbICTpbiit: 3.0 5 Mpsmoe
6bICTpOE M3MEeHeHVe AaBNeHs, ypaBaeHe KOMNPeccopoM
Lasnenne 2 Perynstop AaBneHus MeaieHHbIi: 12 12 Mpsimoe
avddepeHuManbHoe ynpasserue AaBaeHvem (perynatop pacxoda)
3, 1 Perynsitop 3anonHeHus emkocTu: 3anonHeHne eMkocT bes cnvea 1,0 1 Mpsimoe
3, 2 Perynstop 3anonHeHvs eMkocTi: 3anofiHeHe eMKOCTH CO CAIVBOM 0,7 20 Mpsimoe

MpenycMoTpeHa BO3MOXHOCTb HACTPOUTL PEryNATOP NONHOCTbIO BPYYHYto. [lns 3Toro Ha BKkNafdke «lapameTpbi» B
OkHe cBoicTB bnoka HeobxoanMo yka3aTb «OnpepenseTtcs nonb3oBaTeneM» B cnucke «Boibop pexxuma». [lanee 3a-
naTtb HeobxouMble NapaMeTpbl v HanpaBieHne perynupoBaHus.

Tak>ke Ha Bknafke «[lapaMeTpbl» 3afaeTcs ycTaBka A4S KOHTPOIMPYEMO BEMYMHBI MpoLiecca U pyyHoe 3ajaHune
ynpasnsiollero Bo3gencTauns. Bece napaMeTpbl v ycTaBKky MOryT 6biTb onpeAesieHbl Kak nocTosiHHbIe BenudnHbl (1)
MU KaK nepeMeHHble BennuuHbl (2).

B cnyuae, ecnu napameTpbl 1 ycTaBKM He0BXOANMO ONpeaennTb, Kak NepeMeHHble 3HaueHns, HeobXoANMO aKTUBM-
poBaTb PpyHKUMI0 «/3 6noka» 1 ykasaTb PyHKLMOHANbHBIA 610K MporpaMMsbl, 3HaYeHne KoToporo byaeT Mcnonb30-
BaTbCs B KayecTBe ycTaBkh. DyHKyMs «M3 6noka» cTaHOBUTCS AOCTYMHOM TONBKO NPU HaNM4YUM B nporpamMmme 6n0-
KOB, 3Ha4YeHMe KOTOPbIX MOXHO UCMOb30BaTh B Ka4eCTBe yCTaBKW.

BODVLAMI)INIA-perynatop | X BODVAMIJ{TIA-peryantop | x

e fre—— Maparaetpes | Konaerragent |

rm frcwa I Moxssemars napameTpe: Mirem Gincwa. I Moxamasame nap-sTpe
Davam [o. 10w B Darem: fo. 1oy =]
Dusnason Iuanazon
Missoaps [0 Hi|  Mecey [0 el Misswaps [0 21| Manawes [ = |
Magamerpel I —
Voonmea |1 J:‘H Commmen [0 _':I_EJ Yiomsa |1 E‘j Crsuess [I} :ﬂ
1 (MocrosiHHble BENWYMHDbI) 2 (MepeMeHHBIE BENHYHHDbI)
bt i) = 1 Y sorsmaler) [ [ =] [Woowa
e Eppen g 5“_'_] et J Jmmwe ropemn (|36 anorcees goa] =l [watmma
Teafop pewess (T - | et 1o >
Ko avasmert ycinessen [KC) e | Ko awasienr yeainerass (K] [[S#Fr1mancromne: s B
= L ¥ Bpesss ismerpeqpoesu {T1)
v _AJ » JJ Miaagrts |hrc| j A ||3‘F1MWMWI ;“l‘uumu =] | Ma finoxa
Harpapaere peryagonans & Iy I (o oo & Tow " o
Mg QacHTIOR TowH o _,? 245 Mo pacrmcd Towa u 3 125
I : I Souams F I Jsunmes

[o«'|om| Crpsma UKIOm Crosea

[ocTynHble onuun

Onuus OnucaHue
3aLI.lMTMTb 3aU_LI/|TI/|Tb napameTpbl 6n10Ka OT M3MEHeHUs C TIoKasTbHOW KnaBuaTypbl rOJIOBHOTO MOAYJISA.
Mo3unuusa pecaTnyHoii | Onuys No3BonseT 3afaThb NO3ULMI0 ACATUMHOM TOYKM NPU 0TOBPaXKEeHNM 3HaUEHWS B OKHE COODLLEHUI Ha BCTPOEHHOM
TOYKU avcnnee.
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7.6.3.3.8 TeHepaTop HapacTalowero curana

EKF

BOO1[AM1]
EN
5

e

Bnok peanusyeT GyHKLMIO reHepaTopa INHEHO HapacTaloLLero U CNafaloLLEero CUr-Hana ¢ BO3MOXKHOCTbIO GOPMUpOBaHUs
NPOMEXKYTOYHOTO NOCTOSIHHOIO YPOBHS Ha HapacTatolleM GppoHTe.

eHepaTop 3anycKaeTcs YCTaHOBKOM BbICOKOr0 YpoBHS Ha Bxode EN, npu 3ToM Ha Bbi-xofe brioka ¢popMupyeTcs IMHenHo

&7 HapacTaloLLyi CUrHas, KOHEYHOE 3HaueHe KOTo-Poro onpeaensieTcs ycraBkamu «YposeHb 1» (L1) uaun «Yposers 2» (L2).
Bxop Sel onpenenseT kakasi IMEHHO W3 YCTaBOK YPOBHEN UCMONb3yeTcs B AaHHbI MoMeHT. Ecnn Sel = 0, To ucnons3yetcs
yctaBka «YposeHb 1» (L1), ecnn Sel = 1 uc-nonb3yetcs yctaska «YposeHs 2» (L2).

MonoxuTenbHbI GPOHT curHana Ha Bxofie St akTMBM3MPYeT 06paTHLIN NpoLecc, NpW KOTOPOM reHepUpyeTCs IMHEHO cnaaa-
folLlee HanpsixeHwe Ha Bbixofie 6110ka HaYMHas C elCTBYIOLLEr0 YPOBHS [0 HyNSs.

PRO-Relay nognepxusaet npumereHune 55 6nokos «eHepaTop HapacTaloLWero curHana».

BpemeHHan Anarpamma

En

Sel

St

L2 = ==
L1 ===

SeMin - — —

40N me

1

s AN

CKOpOCTb M3MEHEeHMs HapacTaloWwero cMrHana Ha Bblxofe, HayanbHoe cMeweHue (S) n KoHeuHble yposHu L1 1 L2
3ajjatoTcs Ha Bklajke «[lapaMeTpbl» B OKHe cBoicTB 610ka. KoHeyHble ypoBHW crHana MoryT bbiTb onpefenerbl kak
nocTosiHHbIe BenWuuHbl (1) nu kak nepeMeHHble BenuunHbl (2).
B cnyuae, ecnivi KOHeYHbIe YPOBHU cUTHanNa HeobXoAMMO onpeAennTb Kak NepeMeHHble 3Ha4YeHUs, HeobxoAMMo akTH-
BUpPOBaTb GyHKUMIO «M3 Bnoka» 1 ykaszaTb GyHKLMOHANbHbIA 610K MporpaMMel, 3HayeHne KoToporo byaeT ncnonb-
30BaTbCA B kayecTBe ycTaBku. DyHKkuus «/3 6noka» cTaHOBUTCA OCTYMHOR TONbKO NPU HaNM4MK B nporpamme 6s10-
KOB, 3HaYeHNe KOTOPbIX MOXHO UCMO/b30BaTh B Ka4eCTBE yCTaBKY.

BODI[AMI][Tenepatop napacTaousero curwana) *
Maparsemon | Korpaermacest |
Meea finora: ™ Noxasesare napaserpe
T [0 10w =1
beanazon
Mieserze [0 L s |
NapameTpe:
Ycunerein 1 _J:] ﬂ Crcwerue 0 :I_'J.IJ
1 (MocToaHHbLIE BENNYHMHBI)
CROPOCTE iassssetuen ]i ! sros s cenpay
Mawe peang 1000 o s
Yposss 1LT) e = _!J Ma inowa
Ypooers L7 it‘ __Jl! M fincea
Moo aecarismon Towm i“ :';. 12348
= Conp ™ Zawmire
0K | Omea | Crpamsa

BOQVAMT)[Temeparop napacTarouero curnana] *

e [e——
nem Ginoes: [_ [T Moxasssare napsserpe

lo.. 10v =

Mewp B H)|  eoewe [0
Tapassarpel 1
Wounere |1 Eﬂ Crouerne 10 3__IJ |

2 (MepemMeHHble BENTMYMHDbI)

CrtpocTe icaasietns 0 2| erom s conpiny

Mt oo O |

Crawevun d 5'_”

Yposers HLT) [ ] =] | etnona
Yooume 2.2 [T -] [ o
Mosaus neceTises Tow [D 5' 12345

™ Cow © ™ 3supmire

uk'|0m[ Cromea_|
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ﬂoc‘rynuble onuuun

Onuus

Onucanue

3awmtuth

33LLLV|TV|Tb napameTpbl 610Ka OT U3MEHEHUS C NIOKaNbHO KnaBuaTypbl rOSI0BHOTO MOAYJISA.

TOYKKU

I'Ioauuua AeCﬂTM"IHOﬁ OI'lLLl/Iﬂ no3BonseT 3a4atb NO3NUUI0 JJ'eCRTM‘-lHOVI TO4YKM Npn OTOEPB)KeHI/II/I 3Ha4yeHusd B OKHe COOﬁUJ.EHVIIZ Ha BCTPOEHHOM

auncnnee.

7.6.3.3.9 ApudmeTuyeckune onepaumumu

BOO1[AM1]

Bnok apudpmetnyeckmnx onepauuii paccunTbiBaeT 3HayeHUe BbIXoAHOro curiana AQ no ypaBHeHWio, chopMMpoBaHHOMY U3
onpefieNeHHbIx Noab30BaTesleM OnepaHaoB 1 0NepaTopos.
PacueT BbINoaHsAETCA ToNbKO NpU BbICOKOM YPOBHE CUrHana Ha exoge EN.

PRO-Relay nognepxusaet npuMeHeHune 256 6nokos «AprdmMeTnyeckune onepaLmmn».
OnepaHpbl M onepaTopbl 3ajal0Tcs Ha BKkiaake «[lapameTpbl» B okHe cBOMCTB b610Ka, a TakXe onpefenseTcs nops-

OO0K BbINMOJIHEHUA

onepauuii no npuoputety H>M > L.

OnepaHpbl MOTYT BbITb ONpefeeHbl Kak NoCTOHHbIe BenuduHbl (1) nan kak nepeMeHHble BenuuuHbl (2).

B cnyuyae, ecnu onepaHibl Heobx04MMO onNpeaennTb Kak NepeMeHHble 3HauYeHUs, HeobXxoAnMo akTUBMPOBaTL QYHK-
umto «M3 bnoka» M ykasatb GyHKLMOHANbHbLIN 610K NpOrpaMMbl, 3Ha4eHne KoToporo byaeT Mcnonb3oBaThCs B Kaye-
ctBe ycTaBku. PyHkumsa «M3 bnoka» cTaHOBUTCA LOCTYMHON TONLKO NPW Hannuum B nporpamMme 610K0B, 3HaueHne
KOTOPbIX MOXHO MCMOJIb30BaTb B KAYeCTBe yCTaBKy.

JocTynHble onuuu

BOO1[AMIT[[Apndrieniuecie onepaumi] b4 BODI[AMIJ[ApudrreTueckme onepaumm] X
s o [re—| Maparetont | Kossessrao |

Mra finora ™ Moxasemars napamerpes Wirta finora: ™ Moxassmars napamerpe

Vi [ =] 1| Msnona Vi [[SaF eanccoscn onar] =] [ s 6nona
(Onepatop F“" > fRi IH j' Oneparop + "I PRI IH j'

vz [ 1| wssnoma (-2 [ T ee——— x| | w2 6noxa
Onepatop I+ = [T '] Oneparop + .I PRI M :’:]

i [o _,;'J Wa finoma | V3 [[SaF1ieancromen snar] | [ s snoxa
Oneparop F+ - emill = Oneparop + '| eIl =]

v O v its Gnoxa
CocTomess Boioas npw EN=0 # 0 " Mocnemee mavese Cocrome sseona npw EN={ 0 Mocnemee maveme
Momsitn SecATH0M ToWA 1245 Moanuinn pecRTseOR TowN [D =] #1245

™ Zawwmme ™ Zawwmams

1 (MocrosanHHbie BeNUYMHBI) 2 (MNepemerHHbIe BENTUYHUHBI)
| 0K I Omaena Crpanxa ; 0K | Omaena I Crpama

Onuus

Onucanune

SawmTutb

3aU_LI/|TI/|Tb napameTpbl 6710Kka OT U3MEHEHMS C TOKabHOM KnaBuaTypbl roJ1I0BHOTO MOAYJISA.

Mo3unuusa gecaTuuHon
TOUKHM

Onuws no3BonsieT 3afaThb MNO3ULMI0 ACHTUYHOM TOYKM NPU 0TOBPaXKeHNM 3HaUEHWS B OKHE COODLLEHUI Ha BCTPOEHHOM
avcnnee.

CocTosiHMe BbIXoAa
npu EN=0

[elicTBue npu nosiBneHnn norudeckoro Hyns Ha xofe EN, nepesecty Bbixog, B 0 1 coxpaHUTb NociefHee paccunTaHHoe
3Ha4yeHue.
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7.6.3.3.10 ApudpmMeTuueckue onepauum (32 6ura)

BOO1[M1] |g (s o
quJMETI/NeCKMX onepauun paccymMTbiBaeT 3Ha4eHne BbIXOAHOro CurHana AQ no ypaBHeHuto, C¢0pMMpOBaHHOMy u3
onpepfenieHHbIX NnoJib3oBaTesieM ornepaHAoB U onepaTopos. B kavectse onepaHpos MoOryT 6bITh 3afaHbl flaHHble C paspagHo-
= cTbio 32 buTa.
PacyeT BbINONHSAETCS TOLKO NPU BbICOKOM YPOBHE curHana Ha exode EN.

PRO-Relay nogaepxusaet npumererne 256 6nokos «ApudmeTtnyeckue onepaunu (32 6uta)».

OnepaHpbl 1 onepaTopbl 3afaloTca Ha Bknajke «lapameTpbi» B okHe cBoicTB bioka. OnepaHabl MoryT 6bITh onpe-
AeneHbl Kak MoCTosiHHbIe BennyunHbl (1) nnu kak nepeMeHHblie BenuunHbl (2).

B cnyyae, ecnu onepaHibl HeobX0AMMO ONpeaenunTh, Kak NepeMeHHble 3HauYeHus, Heob6xo4MMo akTUBNPOBaTh GyHK-
unto «M3 6noka» 1 ykasaTb GyHKLMOHaNbHbIA 610K NporpaMMbl, 3HaYeHne KoToporo byaeT ucnonb3oBaTbcs B Kaye-
ctBe ycTaBku. PyHkunsa «M3 6noka» cTaHOBUTCA [LOCTYMHON TONBLKO NPW Hann4nm B nporpamMme 6710K0B, 3HaueHne
KOTOPbIX MOXHO MCMOJIb30BaTh B Ka4ecTBe yCTaBKW.

BOOT[M1][Apndmernuecine onepaumm (32 Gura)] X BOO1[M1][Apndmernueckne onepaumm (32 Guraj] X
Wrin Ginona: ™ Noxasemars napasetpel Mrin Gnona: ™ Moxasemars napamerpe:

Vi [@ 1| msonoxa | vi [EoniEoal =] [a6nona
Onepaop 1 [+ -
V2 [o 1| ms6noxa |

Cocrosrme meonna npw EN«D 50 T Focoamies s Cocronre msomna npw EN«Q 0 T Focoamme e
TO3MUHA AECATHYHON TONKM 0 = +12345 Nosuuma AECHTHSONH TOWH 0 5 s
™ Coxparemt I 3awmure ™ Coxparem I 3awmure

1 (MocTosiHHbIE Be/TMMMHDI) 2 (MepemeHHbIe BENUYMHDI)

noCTyl'lele onuun

Onuus OnucaHue

3awuTuTh 3almTuTL NapaMeTpbl 6510Ka OT U3MEHEHUSI C TOKAIbHOM KNIaBMaTypbl FONIOBHOMO MOAYNIS.

Mo3unuumsa pecaTnyHoii | Onuys No3BonseT 3aaThb NO3ULMI0 ACATUYHOM TOYKM NPU 0TOBPaXKeHNM 3HaUEHWS B OKHE COOBLLEHUI Ha BCTPOEHHOM
TOYKU avcnnee.

CocTosiHMe Bbixofa | [leficTBue npw nosiBNeHny norudeckoro Hyns Ha Bxoge EN, nepesectu Bbixog B 0 U1 COXpaHUTb NOC/IEAHEE paccunTaHHoe
npu EN=0 3HauyeHue.

7.6.3.3.11 O6Hapy>xeHue own6OK BbIYUCEHUI

BOO1 [IVH ] BleO[l 6noka 06Hapy)KeHVIR OLWMBOK BbIYUCTIEHNI YyCTaHaB/IBaeTCs B COCTOAHNE nlornuyeckon eAnHWLbl, eCNin B COOTBETCTBY-
Eﬁ ouem emy ¢yHKLLI/IOHaJ1bHOM 6110Ke aHanoroBbiX BbIYUCIEHWIA npousowna owmbka.
2 Pabota bnoka pa3peluaeTcs curHanom noruyeckoit eamHmnLel Ha Bxoae EN, cbpoc 3adumkcnposaHHoii olwmnbku ocylecTenseT-
R_om csl nofayei cUrHana oruyeckoit eanHULbI Ha Bxog R.

PRO-Relay nognepxusaet npuMeHeHne 256 6nokos «0bHapyxxeHne olMBOK BbIYUCTIEHUS».

OyHKkuma «Mcnonb3oBaTh 610K» CTAHOBUTCS LOCTYMHOW TOJIbKO NPW HaniWyYuu B nporpamme 61okoB apupmeTuye-
CKUX onepauuii.

Ecnv onuus «Mcnonb3osatk 6nok» He onpeaeneHa, T.e. B cooTBeTcTBUE 610Ky 0bHapyXeHWs owmnbok He nocTaBaeH
610K BbIYMCIIEHNIA, TO Ha BbIXoAe 61oka 6yaeT NOCTOAHHbIA YPOBEHb IOFMYECKOT0 HY S,
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BOOT[M1][OBHapyxenme ownbox Bsuncnenini] X

Hra Gnoxa ™ Noxasesars napaneTpe

High BOO2[AM2]  AF2 enomscma 6rox T r—
1 I —_ ObHapyxeree ousbos
F @ [enerss va noms
" Nepenomerme
BOO1[M1] " [enerise Ha HoMs WM Nepenonnere

™ Asmomanmece clpoc

™ Coxpansme

[ ok | omee | _Cwasa |

HDCTyngIe onuuun

Onuus OnucaHue
06Hapy>)keHue
e
[leneHue Ha Honb Ha Bbixone 6noka ycTaHaBnvBaeTcs noruyeckas eauHNLA Npu obHapyxxeHnn olwmbku «[leneHne Ha HoNb».

MNep Ha Bbixone broka ycTaHaBnvBaeTcs nornyeckas eanHnLa npu obHapyxeHnu owmbku «MepenonHerne».
ﬂelleHMe Ha Honb unm | Ha BbIXoae 6noka YyCTaHaBMBaeTCq lornyeckan equHnLa npun 06Hapy)KeHl/Il/I owmnbku <<ﬂeﬂeHMe Ha HOJb»

p wnn «[lepenonHeHne».
ABToMaTH4eCKuii AsToMaTu4ecky cbpachiBatb BbIXOZ [yCTaHOBUTb Ha BbIXOAE JOMMYECKUI HOSb) NPU YCTpaHeHUM oLnBKY Bbi3BaBLUIEN
c6poc €r0 YCTaHOBKY B COCTOSIHME JIOTNYECKOM eANHMLbI.
CoxpaHsTb CoxpaHsiTb COCTOsIHVE NPU OTKIYEHUMU NUTAHUS FOJIOBHOMO MOZIYNS.

7.6.3.3.12 Peructpauuns MUH / MAKC

BOO1[AM1]

q)yHKLU/IOHa}'IbeIVI 6nok perucTpupyet MakcuMasibHoe Ui MUHUManbHoe 3Ha4yeHne BesIM4MHbI BXOAHOM0 curHana.
Pabota 6510Ka paspeLuaeTcs BbICOKUM ypoBHeM curHana (nor.1) Ha exoge EN. Bxog S1 40NONHUTENBHO ONpPeaensieT pesknm
pabotbl bnoka. Bcero npeaycMoTpeHo 4 pexiMa paboTbl ¢ pa3fnyHbIMKU anroputMaMu.

El
S,

am

PRO-Relay nognepxwveaet npuMmererune 256 6nokos «Perunctpauuna MUH / MAKC».

Mpyn Heo6Xx0[MMOCTIN BO3MOXKHO HAaCTPOUTL OMLMI0 OFpaHUYeHNs BbIXOAHOIO CUTHaNa, ANs 3Toro HeobxoauMo yka-
3aTb BEPXHUI M HUXKHWIA LONYCTUMbIE Npeaenbl B HacTpoikax.

[lnanasoH ponycTUMbIX 3HaYeHU cocTaBnseT: -32768...32767.

=

Pe>xuMbl paboTbl

Pe>xxum Anroputm
0 BebixopHow curtan AQ paBeH 3apyKCUpPOBaHHOMY MUHUMYMY.
1 BebixopHow curtan AQ paBeH 3apuKCMpPOBAHHOMY MaKCUMYMY.

Mpu S1=0 BeixoaHoi curHan AQ paBeH 3apUKCUPOBAHHOMY MUHUMYMY.
Mpwu S1=1 BoixogHoi curHan AQ paBeH 3apUKCMPOBAHHOMY MaKCUMyMy.

BxopHoe 3HaueHne Ax TpaHcnupyeTcs Ha Bbixog AQ.

Wl N
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BpeMeHHas guarpamma
AKTnBMpOBaHa onuusa cbpoca 3adpmKcMpoBaHHbIX 3HaveHnit npu EN=0.

380
3
30 300
\‘ND 25 \
00 10 7
Ax
En*) — ] —
81
380
300
20 250
AQ 100
0 o a
2
1
Mode
o

Pexxnum paboTbl, BEpXHWUI U HUXHWUIA Npefen 3ajatkTcs Ha Bknagake «[lapaMeTpbi» B okHe cBOWCTB Bnoka. Pexum
paboTbl MoXeT BbITb ONpeAenéH Kak NocTosiHHan BeaunymHa (1) unu kak nepeMerHas sennuuna (2).

B cnyuyae, ecnu pexum paboTbl HeobxoANMO onpefennTb Kak NepeMeHHoe 3HayeHne, Heobxo[MMO aKTMBUPOBATh
dyHKumo «M3 bnoka» 1 ykaszaTb GpYHKUMOHANbHBIA BNOK NporpaMMbl, 3HayeHne KoToporo byaeT Mcnonb30oBaTbCs
B KauecTBe pexuma. DyHkuus «3 6noka» cTaHOBUTCA AOCTYNHON TONBKO NMPU HAaNUYMK B NporpamMme 610KoB, 3Ha-
YeHue KOTOPbIX MOXHO MCMONIb30BaTb B Ka4eCTBE yCTaBKMU.

BODT[AMT])[Permerpauna MMH / MAKC] x BODT[AMIT][Perncrpayma MWH / MAKC] x
Wrn finwa: ™ MNorasemars napamerpel Wrn Gnoka: I I™ Moraseimars napamerpe:
1 (MocTrosiHHas BenuuMHa) 2 (MNepemeHHan BenMYMHA)
Beufiop H Ma Bnoka | Bufiop I Ha finowa
Pexawa Booog = Mum L Booog = M
Pemma 1 Booon = Maxe P 1 Booog = Mawc
Pexawa 2 ecmt 51=0 Booon=Me, Pexm 2 ecmm 51=0 Bemog=bw,
ecut 51=1 BeongeManc, ecom 511 BumonsManc,
g Boooon=i et Boorog=fu
Beporesh / et npenen Bepmount / et npegen

- - [
N -1 N |
I™ Karaa EN = 0, cfipocims Miet/Maxc I~ Woraa EN = 0. chipocwms MewManc
[™ Cosparame ™ Zawmms I™ Copansms ™ Jsusmms

[k | Omea Croaa | [ok ] omea Crpama |

LocTynHble onuun

Onuums OnucaHue
CoxpaHsaTb CoxpaHsTb TeKylliee 3HayeHue Npu OTKIIIOYEHNN NUTaHNS.
3awututs 3alumMTUTL NapaMeTpbl 6710ka 0T U3MEHEHMSI C I0KasIbHO KiaBMUaTypl FONIOBHOIO Moayns.
Korpa EN=0, c6pocutb MUH / MAKC | C6pocuTb 3aduKCMpoBaHHbIe 3Ha4eHNs MUHUMYMa W MakciMyma npy EN=0.
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7.6.3.3.13 CpepHee 3HaYeHune

BOO1[AM1] DyHKLUMOHaNbHbIN BNOK paccunTbIBAET CpeaHee 3HaUeHe aHaNoroBbIX CUrHaNoB, eNCTBOBABLUMX Ha Bxoae 6oka 3a npea-

EN LIeCTBYIOLLMIA 3afjaHHbI/ NepUOa BpEMEHMU.

R_OE_ Hakonnetwe v pacueT nponssoguTtcs ecnu Bxog EN ycTaHoBIEH B cocTosiHMe orndeckoit eauHuubl. Mpu nocnepytolem
nepekntoyeHnn Bxona EN B cocTosiHMe noruyeckoro Hyns, BbIXo4 bnoka COXpaHfAeT nocsiefHee pacC4UTaHHOe 3Ha4eHune.

CBPOC pe3ynbTaToB pacyeTa oCyUlecTBAAeTCA nop.aqeﬁ Jnloruyeckon eAnHUUbl Ha BXo4 R.

A

PRO-Relay nognepxusaeT npuMeHeHne 256 6nokos «CpefHee 3HaueHne».

BpeMeHHasi guarpaMma

S
£

P
En i E S
) 1]
R -
1 ) ] 1] ]
! 11 :
Sn A S N S S N N
1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 B
L - — .
~
Sn=8 Sn=8
St=10s St=10s

BpeMeHHON MHTepBan pacyeta M Koau4yecTBO BbIBOPOK 3HauyeHWi 3ajatloTcs Ha Bkiaake «[lapameTpbl» B OKHe
cBoncTB bnoka.

BOO1[AM1][Cpearee 3HaueHne] X

NapameTpo! |Kmaemapnﬁ |
Wma Gnoka: | ™ Nokasbieate napamMerpel

s |
Bpemn Boibopkiu I‘I ,.;_jﬂ j
Yacsl
KonuuecTso |1 5' ﬂ Mgty Tol
CexyHas!
Korna exon EN = 0, Bbicnerun npexpaiwas CeKyHas! (€2 11 cer rexyuiee sHaverme

Korna exoa R=1, sce Tekywwe 3xauerma cOpacoisatotca 6 0

™ Cowpanse [~ 3awwmure

ﬂDCTyngle onuuu

Onuus Onucanue
‘COXPaHﬂTb ‘COXpaHﬂTb COCTOSAHWE NPU OTKIOYEHUWN NUTAHWSA FONIOBHOI0 MOAYNA.
‘3aLI.|MTMTb ‘3aLLLMTMTb napameTpbl 6noKa 0T U3MEHEHUS C NIoKabHOW KnaBuaTypbl rOJ1I0BHOIO MOAyns.
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7.6.3.4 PasHoe
7.6.3.4.1 RS Tpurrep

BOO1[M1]
BN Bnok peanusyet dyHkumio RS Tpurrepa. Boixog 6noka Q ycTaHaBnMBaeTcs B COCTOSIHWE IOTUYECKON eAWHWLbI NPY NOCTyMe-
HUW BbICOKOTO YPOBHSI Ha BXOZ S 11 cOpachiBaeTCs B COCTOSHME SIOMMYECKOro Hysist MPU MOCTYTJIEHWUI BbICOKOTO YPOBHS Ha BXOA,
R R. Bxop R nmeeT npuoputeT Hap BxofioM S.
g

PRO-Relay nognepxusaet npuMeHeHune 256 6nokos «RS Tpurrep».

BpeMeHHan Anarpamma

ﬂOCTyI‘IHbIe onuuun

Onuumsa Onucanue
‘Coxpausm, ‘CUXpEHﬂTb COCTOSAHWE NPU OTK/IOYEHUWN NUTAHWSA FONNI0BHOI0 MOAYNA. ‘
‘3au.lwrwrb ‘33LLLI/ITVITb napameTpbl 610Ka OT U3MEHEHWS C JIOKabHO KNaBWaTypbl rOI0BHOMO MOAYNS. ‘

7.6.3.4.2 T Tpurrep

BOO1[M1] Bnok peanuayet dyHkuuio T Tpurrepa. Beixon bnoka Q n3meHsieT cBoe COCTOSHME KaX/bli pa3 Npu NOCTYNNEHUM curkana
%o JI0TVHECKON eanHuMLbl Ha Bxog, T.
= Takoke Npu NOCTYNIEHUM BbICOKOTO YPOBHS Ha BX0A, S Bbixod Q ycTaHaBNMBAETCS B COCTOSIHME NIOTMYECKON eANHHULbI
R3 1 cbpacbIBaeTCs B COCTOSIHME JIOFMYECKOr0 Hy/Isi MU MOCTYMIEHUM BbICOKOTO YPOBHS Ha BXoA, R.

PRO-Relay nognepxusaet npumeHeHune 256 6nokos «T Tpurrep».

BpeMeHHasi guarpaMma

[ocTynHble onuun

Onuumsa Onucanue
‘Coxpausm, ‘Coxpamm; COCTOSIHUE NPU OTKIKOUEHWUIN NUTAaHUS FONOBHOTO MOLYNS. ‘
n puoputetaSuR ‘ Bxop R vMeeT npropuTeT Hag, BXoAoM S niu BXof, S MeeT NpUOpUTET Haj BXoAoM R. ‘
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7.6.3.4.3 TekcToBble coobueHus

B001[M1]

Brok cnyxut ans HacTpoiikv 1 oTobpaxkeHns coobLLeHnit Ha BCTPOEHHOM 3KpaHe rojloBHOr0 Moayns.

BbiBoguMoe coobuieHmne npeaBapuTenbHO KOHGUIYpUpyeTcst B HacTpoiikax broka v BEIBOAUTCS Ha 3KpaH Npyu nepeksiioye-
Hun Bxopa EN B cocTosiHWe nornyeckoit eanHnLbl, N1Mbo MoxeT 0TobpaxaTbes Ha CTapToBOM 3KpaHe be3 noscoeanHeHns
BXO[JHOTO CUrHana.

PRO-Relay nognepxusaet npuMeHeHune 16 bnokos «TekcToBble COOOLEHNS».
BbiBoAMMOe Ha aKpaH cooblyeHne KoHGUTypupyeTcs Ha BkNnafke «[lapaMeTpbi» B OKHe CBOMUCTB Bioka.

BOO1[M1][Texcroebie coobuienns)]
Napaetpe! | Kowmerirapud |
Wandnoxs: | Cimsonsi  |IS08855-1 =l
yooeon ([~

™ Noamsepmims npouTersse
™ Moxaseisams napameTpel

Pasmep wpweTa
[Mana-bme CHMBONS! ;]

Parameters
Ixa =
-Bnox
Main &
Ext 02
Ext 03

Texywan pata

Bpemn coobuiermn

v | |dara coobuermn

z 5 ™ Zawwmms

YT106bl f0DaBUTL Mosle BbIBOAA AaHHbIX, BbibepnTe NCTOYHUK AaHHbIX B JIeBOM YacTu 3KpaHa, TWN napaMeTpa Ans
oTobpakeHus, 3aTeM yCTaHOBUTE KYpCop B XeNaeMylo No3vLMio MOAENN 3KpaHa U HaXMUTe KHOMKY «BcTaBnTb».
BbibpaHHbil aneMeHT bypneT pobaBneH Ha akpaH. [Jna nepeMelleHuns, yaepxuBanTe Kypcop MbilWn Ha BbiIbpaHHOM
371eMeHTe 1 «nepeTackuBaiTe» ero no akpaHy, nepeMellas Mbllb. [1ng yfaneHns sjjeMeHTa, BbIAEIUTE ero LeYKoM
MbILIW N HAXMUTE MKOHKY «J1acTUK».

Tak>ke MOXHO BbIBOAUTb MPOU3BOJIbHbIA CTAaTUYECKUiA TeKCT. YCTaHOBUTE KYpcop B XKefaeMylo No3uLuio akpaHa u
HabupaiTe TekcT c knasuaTypbl MK. Jna KoppekTHOro oTobpa>keHns CUMBOJIOB KUPUAAULbI, HeobxoanuMo BbibpaTh
KoanpoBKy «IS08859-5». Tak>ke BO3MOXHa BCTaBKa pasfiMyHbIX CMeLCcMMBOOB. 115 3Toro ncnonb3yiTe Bbinaga-
loume MeHto «°C» n «CuMBos», NpuyeM BapuaHTbl Tabnnubl «CUMBON» MEHAIOTCA B 3aBUCUMMOCTH OT BbibpaHHON
KOAUPOBKMW.

B HekoTOpbIX C/ly4asnx BbIBOJa Ha 3KpaH aHaNoroBbIX 3HAYEHWI1, BOZMOXHO pejakTUpoBaHue oTobpasxkeHns fecaTuny-
HOM TOUKM 1 KONMYecTBa 3HaKoB nocJie Hee. [1ns 3Toro Heob6xo4MMO, NocNe BCTaBKW MNOJA BbIBOAA, LLENKHYTh N0 HEMY
[BOHBIM KIMKOM MblLuK. [pK 3TOM 0TKpOEeTCS OKHO MapaMeTpoB oTobpaxkeHns BbibpaHHOro noss.
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DopmaT NpeaCcTasNeHns X
Tecaruisan Touka | 3 ;l
Komecreo anerce [zl
Display type | =
Value inverse ILong .j

oK I Ormena

B none «[lecaTnyHas Touka» 3afaeTcs KosM4ecTBO 3HAKOB Nocne 3ansTol, a B none «Konuyectso 3HakoB» - obujee
KONMYECTBO 3HAKOB 3/1eMeHTa BbIBOAA (C y4eTOM OAHOT0 3HaKa Ha 3anaTylo M OAHOI0 3HaKa Ha -). B gaHHOM npuMepe
npu 3HaveHun ¢nara AF1 =88555, Ha akpaHe oTobpa3nTbca «88.555».

Mpn 0fHOBPEMEHHOM BbINONHEHWUU YCNIOBUIA [NS BbIBOAA HECKONIbKUX CO0bBLLeHWI, Ha aKkpaH ByaeT BbiIBeAeHO co-
obuieHune c HanbonbWKM ypoBHEM B HacTpoiKkax. Mpu 3ToM, ecnu B nporpaMMe He 3afeicTBOBaHbl Ba0KK KNaBuL
«BBEPX», «BHW3», AAaHHbIMU KN1aBULIAMN MOXHO MepekiloyaTbCs MeXAy KkpaHaMu coobuienunit. Ecnu B nporpamme
npuUCyTCTBYIOT BAOKM TeKCTOBbIX COOBLLEHUI C OTCYTCTBYIOWEN CBA3bIO HA BXOAE, TO NepekioyaTbCs MeXAY HUMK
MOXHO KNaBMULWaMmn «BNpPaBo», «BAEBO».

PefakTupoBaHue 3HaYeHUit, BbIBOAUMbBIX Ha 9KpaH

Mpun BbIBOAE Ha 3KpaH 3Ha4YeHWit napameTpoB BAOKOB MM aHaNoroBbiX ¢paros, BO3IMOXHO WX pefakTupoBaHue C
noMoLLblo BCTPOEHHOW KnaBuaTypbl. PegakTupoBaHue aHanorosbix ¢pnaros JoCTynHo BCeraa, a pefakTupoBaHue
3HaYeHN 6710KOB BOCTYMHO TONBLKO €CJIN 3TO pa3pelleHo B HacTponkax 610ka (He akTMBMpOBaHa oNuUWs B CBOWCTBAX
610Ka «3aWnUTUTb»).

[lns BXofa B peXXuM pefakTupoBaHus HeobxoamMo yaepxuBaTtb HaxkaTon knasuwy «OK» 6onee 3 cekyHp. Mpu aTom
aKTUBUpPYeTCs PexuM pefakTUpoBaHusa - MUratoLwuii Kypcop. MNepemellas Kypcop KiaBullaMu «BaeBo», «BNpaBo»
no paspsjam, KjaBullaMu «BBepX», «BHW3» 3ajaeTcs HeobxoAnMoe 3HaueHue. Ecnu pepakTupyeMbix nonei Ha
aKpaHe bonee ofHOro, NepeMelleHne MeX Ay HUMU TakxKe 0CYLLeCcTBASETCS KNaBullaMu «BNeBo», «Bnpaso». [ocne
M3MEHEeHUs HeobX0AUMbIX 3HAYeHWI, ANS NOATBEPXAEHNS HeobXxoANMO HaxaTb knasuwy «0OK», ons oTMeHbl n3Me-
HeHWi - knaBuwy «ESC».

[ocTynHble onuun

Onuus OnucaHue
MoaTsepanTs Mpu akTMBaLMK 610ka BXOAHBLIM CUTHaIOM No NepefHeMy GPOHTY 1 3aTeM nponajaHuio noruyeckoit 1 Ha Bxoae, 6ok octaeTcs
npouTeHne B aKTWBHOM COCTOSIHWW [0 TeX Mop, Noka nosib30BaTeslb He NOATBEPAUT ero NpoyTeHMe HaxaTneM kiaBuiim «0K.
3awmTuth 3alUMTUTL NapaMeTpbl 610Ka OT U3MEHEHWS C JIOKasIbHOI KaBWaTypbl FONI0BHOMO MOAYNS.
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7.6.3.4.4 IporpaMMHbIl NnepekntoyaTenb

DyHKUMOHANBHBIN 610K BbINOAHAET GYHKLMM MEXaHUYECKO KHOMKM AN BbIKIOYATENs, YCIOBMEM BKIKOYEHUS KOTOPOro
sBnseTcs, 0ba3aTeNbHOe NPUCYTCTBME BbICOKOrO JI0rMYeckoro yposHs Ha Bxoae EN v akTneHbIi cTaTyc «Bkn» 3aaaHHbIN B
HacTpoiikax bnoka.

B cnyyae, ecnv B HacTpoiikax ykasaH Tvn «Kronka 6e3 pukcaumum», To CUrHan Noriyeckoit eAnHNLbI NOSIBNISETCA Ha BbIXOAE
6noka Ha Bpems 0HOro LyK/Ia NPOrpaMMbl, B MPOTUBHOM C/ly4ae BbICOKMIA ypOBEeHb Ha BbIX0ofle AeiiCTBYeT BCe BpeMsi noka
BbINOJIHEHbI YCNI0BMS BKIIOYEHMS.

BOO1[M1]

PRO-Relay nopnepxvBaeTt npuMeHerune 256 6nokos «lporpaMMHbI nepekoyaTenb».
Ha Bknapke «MapaMeTpbi» B 0kHe cBOMCTB bi0Ka 3aaeTcs CTaTyc U TUM nepekiloyaTens.

BOO1[M1][Mporpasmsi nepexmouaTens] b4

Naparepel | Kormesraom |
Wma finoxa: | I~ MNoxasewars napareTpe:

Tont

@ Nepexmosarens
' Keorma Gea gumcauss

Cramnyc

 Bxn
* Bown

I Coxparisme ™ 3suwmm

[ I e

ﬂocrynuble onuun

Onuusa Onucanue
COXpaHﬂTb CDXpaHRTb COCTOSAHME MPU OTKTIOYEHUU NUTAHWA FOJTIOBHOMO MOAYNSA.
3aI.I.IVITMTb 3au.|,wrmrb napameTpbl 610Ka OT U3MEHEHUS C IoKabHOW KnaBuaTypbl rOJI0BHOTO MOAYS.

7.6.3.4.5 CABUroBbIA peructp

ExoﬂBOO M ok peanusyeT dyHKUWMIO 8-MM1 BUTHOrO CABMIOBOrO perucTpa ¢ n0C/IEA0BATE/NbHbIM BXOROM. .
— Mpu nocTynnennn ouepeHoro nMnynbca Ha Bxop T, 3HayeHMe, ieiCTBYloLLEee Ha BXOAE, NepenuckbiBaeTcs B MNaALLIui uam
R CTapLunii 61T perncTpa, Npy 3ToM NPOVNCXOAUT OAHOBPEMEHHBII CBUT paHee HaKomMIeHHO! MHpOPMaLIM Ha OAUH pa3psa
DIE BMpaBo 1K BieBo. Hanpasnexue caBura onpegensetcs coctosiHnem Bxoza DIR.

PRO-Relay nognepxuBaeT npuMeHeHue 4 6n1okoB «CABUIOBbIN perncTp».
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BpeMeHHasi guarpaMma

L [ N I I

Sw7
Su.8 . |

Ucnonb3ys pyHKuMoHanbHbIN 6ok «BuT caBurosoro peructpa» us pasgena «Bxogbl \ Boixogsl \ ®narv» MoxHo
nosly4nTb AOCTYN KO BCeM BUTaM CABUIOBOro perncrpa.

BOO1[M1)[Casmroeniii pernctp] x

Mapametpel | Komvesrapun |
M Gnoxa I I Nexaseisars napamerpet

Wrpexc caswrosoro perwcTpa _"l

BT COBMro80ro PErMCTDE NOSKMOYEHHSE K BHOORY 1 j’

" Coxparams

JocTynHble onuumn

Onuumsa Onucanue

cOXpaHﬂTb COXpaHﬂTb COCTOSAHWE NPU OTKIHOYEHUN NUTAHWA FONOBHOMO MOAYNSA.
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7.6.3.4.6 Modbus yTeHune/3anucb

[laHHbI 610K NpefHa3HayeH Ans opraHu3aLmm cBsasmn nocpeactsomM npotokonos Modbus TCP n Modbus RTU.

BbinonHeHue 6noka NpovncxoanT Npu Hanuyumu cUrHana nornyeckoin eguHmnLbl Ha exope EN. CnefyeT noMHUTb, 4TO Npm nocTo-
AAHHO [Jel;ICTBleLLI'GM CUrHane normyeckomn eavHMUbl Ha AaHHOM BXoAe, BbI30B 6noka NponCXoauT B Ka>kAoM LMKe BbINOHEHUSA

BOO1[M1] ynpasnsiioLieit NporpaMMbl. A yunTbiBasi BbICOKoe BbICTPOAEICTBIE KOHTPOJIEPa, 3TO MOXET NPUBECTM K nepernoniHeHuto bydepa

EL npueMo-nepeaatyuka. MoatoMy Mbl pekoMeHzyeM GpopMUpOBaTL CUrHaN Bbi3oBa brioka, HanpuMep, ¢ NoMoLLbIo TaliMepa

C y4eToM dakTUyecku AOCTYMHOM NPOMYyCKHON CMOCOBHOCTM NCMOMb3YeMOro KaHasna CBA3M.

Bxoa R cnyxut gns cbpoca 6noka n 0bHyneHns nocnegHen npounTaHHon UHGopMaLmMmn v UMeeT npuopuTeT Hag BxopoM EN

1 3anpelyaeT paboTy 6510Ka HaxoAsCb B COCTOSIHWM JIOTNHECKO eA1HULLbI.

Bbixog 610Kka cnyxuT Ans otobpaxeHns cOCTOSIHWUS npoLiecca KoMMyHuKauuu. Mpu ycnetwHoM obMeHe UHdOpMaLIMe, BbIXO,

ﬁyp,eT‘/CTaHOEI'IEH B COCTOSIHME JIOrMYecKom eaAnHULbI.

R

PRO-Relay nogaepxusaet npumererune 256 6nokos «Modbus utenne/3anuce».

BOOT[M1][Modbus yreme/sanmce] x BOO1[M1][Modbus yrenme/sanmcs] x
Tapassetpet 1 | Napasserpa 2 | Kovmserrrapst | Tapassetpe 1 | Napasserpa 2 | Kovmsesrrapst |

Wran Gnoxa ™ Noxasssars napaneTps Hiram Ginoka ™ Moxasesars napaverpe:

Ioam |Ethemet : Socket 1 =~ | = 2 -

Modbus(TCF) - Brramsss [8 | Mporoson [ModwsRTU) =] B
Tadwaayr |5 1105 [Cron. But i‘ ¥ Taeayr |5 17105
Parityb [per =] reonn R <]

& Cravpapmed " Hactpavssenms & Cranpspmsa  Hacmpassened ID

fapec ! | 3 | Ethernet apec 1 | i B | RS-485

Mopagor. nepeasm Fﬂllw j 4 Mopagox, nepenawm FU‘LW _f_ﬂ o

Kovaae |03 Mpowrams peructp () = 5 K |03 Npoamars peruerp (4x) =

Aapec perictpa |512 Kmmc]'|5 Aapec peructpa l5‘2 Kmrx]15 5

* 410 | Agpec [aF =] tapec |[5 6 ® hemo | papec [&F =] Aapec |5 6

Com [P [ | =

[ ok | omea Crowena| | [ ok | Omes | Crpsexs |

[na HacTpoiiku coenuHeHns HeobxoAMMO B OKHe cBoMCTB 610Kka BbibpaTh HOMep ncnosb3yemoro cokeTa Ethernet [1]
nnan COM1 (RS-485) [2].

Mpu ocyuwecTsnenun onpoca nocpeactsom Ethernet coegurenus [11, PRO-Relay nogaepxusaeT 4o 2 0AHOBpeMeH-
HbIX COEINHEHWI N0 AaHHOMY NHTepdelicy, YTo No3BoNsET, BbibMpas pa3Hble COKeTbl B HACTPoikax 6J10KoB B 0fHOM
nporpaMme opraHu3oBaTb O[JHOBPEMEHHbI 06MeH MHOpPMaLMeit C HECKONbKUMU YCTPOACTBAMU U UCKTIOYUTb B3a-
MMHOe BAWsiHWe. B faHHOM ciyyae, ykasbiBalTCa afpec BHelwHero ycTpoicTea B ceTn Modbus [3] v nopsgok cnepo-
BaHusa 6aiT B cnose fanHbix [4]. Tun KoMaHAbl v agpec perncTpa, K KOTOPOMy AaHHas KoMaHaa byfeT agpecoBaHa, a
Tak>e KONM4ecTBO GUT MU CNOB faHHbIX, KoTopble 6yayT obpaboTaHbl 3a oaHy onepauuto [5]. B none [6] ykasbisaetcs
afpec BHYTpPeHHEeW NaMATH YCTPOCTBA HAauYMHAs C KOTOPOro ByAyT COXPaHATHCS MM YNTATbCS aHHble.

Mpu ocyllecTBNEHUM ONpPOCa NOCPEACTBOM coefiuHeHuns no RS-485[2], noMnMo afpeca BHelWwHeroycTpoicTea B ceTu
Modbus [3], nopsiaka cneposaHus 6ainT B cnose faHHbix [4], TMNa KOMaHAbl M agpeca perucTpa, K KOTOPOMY AaHHas
KomaHpa byneT agpecoBaHa, KonuyecTsa 6UT MM CNOB faHHbIX, KoTopble byayT o6paboTaHbl 3a 04HY onepauutio [5]un
ajpeca BHYyTpeHHel naMaTh yCTPOMNCTBA, HauWHas ¢ KOToporo byAyT CoXxpaHaTbCa UK YnTaTbCs AaHHble [6], ykasbl-
BalTCA Tak>Ke NapamMeTpbl KOMMYHUKALWOHHOMO NopTa 1 npotokosa [7].

B o6oux cnyuyasx, ecnm konuyecTBo obpabaTsiBaeMblx CNOB UK BUT faHHbiX bonbwe 1, To AaHHble cynTbIBatOTCS /
3anucbIBaTCA Mo NOPAAKY HAaYMHas ¢ perucTpa v 6uTa, afpec KOTOporo ykasaH B HacTpoiikax [6].

B npvBenéHHbIM NnpuMepe 3apaH agpec 512 n konuyectso pernctpos 15. B aaHHoM cnyyae, komaHpoi 03 cynaneHHo-
roycTtpoicTtBa byayT npounTaHbl pernctpbl cagpecamun 512,513...526. 3ateM nHpopmauns byneT pasMeleHa BO BHY-
TPeHHel NaMATh HaynHana c ykasaHHoro agpeca AF5, cnepoBatenbHo bynyT 3apeiicTBoBaHbl pnarn AF5, AF6...AF19.
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MapaMeTpbl nepeMeHHbIX

Onuus OnucaHue
,Q,F,C Bit
Al, AQ, AF Signed Short
M Bit nan DWord
AM Signed Short unu Word
RTC Word

B paspene «Appeca Modbus pernctpos» npuBefeHo fieTanbHble 0ONMcaHne NnapamMeTpoB MepeMeHHbIX.

7.6.3.4.7 PerncTp 3awenka (16 6uT)

BOOT[AM1
s

= Brok peanusyeT dyHKUMIO 16-BUTHOTO perncTpa-3atenku. 3HaueHne BXOAHOIO CUrHana Ax COXpaHsieTcsi B perncTpe npu nocty-
MIEHUN CUTHANA JIOTUYECKO eAMHMLbI HA BXOA S, M CBpackiBAETCs CUrHANOM SI0TMYECKOM EANHNLbI, NOAAHHBIM Ha BXOA R.

R

PRO-Relay nopnepxwveaet npuMmererune 256 6nokos «Peructp 3awenka (16 6ut)».

Ha Bknapke «llapaMeTpbl» B OKHe CBOMCTB 6110Ka MOXHO onpeAennTb HayalbHoe 3HauyeHue, koTopoe byfeT nome-
LLLeHO B PErncTp Npu BKIOYEHUU NUTAHWUSA FOS0BHOrO MoAyns. HauanbHoe 3HaueHne MoXeT bbiTb onpefeneHo Kak
nocTtosHHas senuumHa (1) uan kak nepeMerHas BenunumuHa (2).

B cnyuae, ecnv HavanbHoe 3HaueHne HeobXo[MMO onNpefennTb, Kak NepeMeHHas BesnynHa, HeobxoauMo akTUBK-
poBaTb GyHKUMIO «M3 Bnoka» n ykaszaTb GyHKLMOHANbHbIA 610K NporpaMMbl, 3HayeHne KoToporo byaeT ncnonb-
30BaTbCA B KayecTBe HayaNbHOro 3HavyeHus. OyHkuus «M3 bnoka» cTaHOBUTCA AOCTYMHOW TONLKO MPU HanUUYUn
B nporpamme 6510K0B, 3HA4YEHME KOTOPbIX MOXHO UCMONIb30BaTh B KAYeCTBE YCTaBKMU.

BOO1[AM1][Pervcrp 3awgenxa (16 Gur)] * BOO1AMI)[PerncTp sausenxa (16 6ir)] *
Napamerps | Komesragss | Tapamerpet | Komerrrapest |
Weatrona | [ Moxsssmans napamerps: Mwabroxa | T Mowasswars napareetpes
e = | [ s 6noma
™ Conparams ™ Jawvmare
1 (MocrosiHHas Benu4uMHa) 2 (MepemMeHHan BeNnUYMHA)

o] _owes | o | N |

JlocTynHble onuuu

Onuus Onucanune
cOXPaHSITb CoxpaHsm; COCTOsAHWE NPU OTKIOYEHUWN NUTaHWSA FOSI0BHOIo MOAYyNA.
saLI.lHTMTb SaLIJ,VITVITb napameTpbl 610Ka OT U3MEHEHUS C JTIOKasbHOW KnaBuaTypbl ros10BHOro Moayns.
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7.6.3.4.8 Peructp 3awenka (32 6ut)

BOO1[M1
g Bnok peanusyet dyHkumio 32-6UTHOro perncTpa-3allenku. 3HayeHne COXpaHsSeTcs B perncTpe npu NoCTynaeHnu curHana oru-
= UeckoW efMHULLbI Ha BXOA S, 1 cBpacbiBaeTCs CUrHANOM IOrUYECKoi e HNLbI, MOfAHHBIM Ha BXOA R.
R B KauecTBe MCTOYHWMKE 3Ha4YEHUI MOXKET BbITb ykasaH 610K, BbINOHSAOLLWIA onepaLuum ¢ 32-yx pa3psifiHbIMUA JaHHbIMU.

PRO-Relay nogaepxusaet npuMererne 256 61okos «Peructp 3awenka (32 6ut)».
Ha Bknapke «lMapaMeTpbl» B 0KHE CBONCTB 6J10Ka MOXHO 3a/,aTh NEPEMEHHYI0 BEJIMYMHY HAa4asibHOr0 3HAYEHUS, KO-
Topoe byaeT nomeLL,eHo B pernucTp npu BKIKYEHUN MUTAHNS FOSI0BHOMO MOAYS.

BOO1[M1)[Perncrp sawenxa (32 6ura)] X
WA inoka: | [T MNokassieare napameTpel

CEEr T | [ o~

TMoSUUMA AECATUNHOR TOKM 0 = vz

[ Coxpamre ™ 3awmmirs

[TI Omaena Crpaaul

ﬂoc‘ryngle onuuun

Onuusa Onucanue
Coxpausm: COXpaHﬂTb COCTOAHME NPU OTKJTKOYEHUW NUTAHUSA FOJIOBHOIO MOAYNA.
3au.|.VITMTb 3BLLLI/1TVITb napameTpbl 6n10Ka 0T M3MEeHeHUs C NoKanbHOM KnaBnaTypbl FOJIOBHOTO MOAYSISA.

- Onuus no3BonsieT 3aAaTh NO3ULMIO LECATUYHOM TOUKN npun OTDBPBXEHMVI 3HayeHWs B OKHe Co0bLLeHNIA Ha BCTpO-
nOBMLlMﬂ AeCATUYHOU TOYKK eHHOM avcnnee

7.6.3.4.9 Pa3o6paTb c/OBO flaHHbIX HA 6UTBI

N B0O1 [M1 Bnok nossonsier paCd)OpMI/IpOBaTb CNOBO AaHHbIX Ha OTAeSIbHble 6MTbI, nmbo BblAe/IUTb HECKOJIbKO 3Ha4alnx 6uT B Cnose ansa

2 AaﬂbHeFILUEI'O ncnonb30BaHUsA B NporpaMme.

Pabota bnoka pa3peluaeTcs BbICOKMM ypoBHeM curHana Ha Bxoze EN, cbpoc nogayeit nornyeckoit eavHuLbl Ha BXog, R, koTopbli
B MMeeT NpUopuTeT.

PRO-Relay nognepxusaeT npuMeHeHne 256 6nokoB «Pa3obpaTb CNIOBO fLaHHbIX HA BUTbI».

Ha Bknapake «MapameTpbl» B 0KHe CBONCTB 6710Ka yKa3biBAeTCs perucTp, B KOTOPOM COXpaHeHo ucxogHoe cnoso [1],
aTakxe 6uTbl, KOTopble HE0HX0A4MMO COXPaHUTL U agpeca MecTa coxpaHeHue [2]. Takxxe MOXHO ykazaTb Homep 6uTa,
COCTOSIHWE KOTOpPOro ByAeT TpaHcMpoBaTbCs Ha Bbixod 6noka [3].

McxonHoe cnoBo MoxeT BbiTb onpefeneHo kak noctoaHHas senuunta (1) unu kak nepemenHas senuunna (2).

B cnyyae, ecnv ncxoaHoe ciioBo HE0bX0AMMO ONpefennTh, Kak NepeMeHHy0 BeIMUnHY, HeobXoAnMo akTUBMPOBaTL
dyHKumMio «M3 bnoka» 1 ykasaTb GYyHKLMOHANbHbBINA 60K NporpamMMmsbl, 3HaYeHne KoToporo byaeT ucnonb3oBaThCcs B
KavyecTBe UCXoAHOT0 cnoBa. PyHkumsa «M3 bnoka» cTaHOBUTCS AOCTYNHO TOIbKO NpY Hannynum B nporpamme 6no-
KOB, 3HAaYeHNe KOTOPbIX MOXHO UCNO/b30BaTh B KA4eCTBE yCTaBKY.
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BOD1[M1][Pasofipare cnoso AaHHbix Ha GuTsi] X BOO1[M1][Pasoipate cAoBo ABHHBD: Ha EuTei] X
NapameTos | Kovaersrapu | NapameTsnt | Kormestrapis |
Wra Ginoxa: I_ I NMokasemars napameTpe: Wea inoxa: I_ ™ Noraswears napameTpor
1
caces fa <] famz ~]|1 s gooka |
Fmo 10 x]fooor - 2 Fmo [0 xlfeoor ] 2
Bt (] +| |Gom - et Q »| labo -
w2 I\'J vI |acm -I r 2 ID 'I G001 'I
res [ =] [0001 71| roxampicrs, seitepure g res [ =] [0001 =1| noxanysicrs, sesseqae
res [0 -] [oom = rese [0 -] [aoor ]
ras [@ =] [ ;ilu 0 ~||3 res [@ oo ffewo <3
rae [@ e -] Cme @ oo o
reaz [0 -] [ ]| rmz [0 -] [asor =
rms Io +] [aoor <]| Copaname ras @ -] a1 <]| Coxpansme
ras [0 ][ ]| sswmm res [@ =] [oor ]| Sawmm
e |F =] [Fe =] @m0 |F ~] [Fe =
ren @ =@ |1 (MocTosHHas ran [ <@ |2 (MNepemeHHasn
raz [0 <o = BesIMYMHA) rez @ o - BefIM4MHA)
Il % e = m w3 || m
rew [@ =6 -] rew [@ =] =
om0 -] |00 - [ 8 -] jaoor -~
_Omes | _Cvma | [owam | Coea_|

ﬂoc‘rynuble onuuun

Onuus Onucanue
‘COXpaHﬂTb ‘COXpaHﬂTb COCTOAHME NMpPU OTKJTKYEHUWU NUTaHWS rOJIOBHOI0 MOAYNA. ‘
‘3al.l.lHTHTb ‘3aLLU/ITl/ITh napameTpbl 6110Ka OT M3MEHEHUs C ToKaNTbHON KnaBuaTypbl rOJIOBHOIO MOAYNA. ‘

7.6.3.4.10 CbopMmMpoBaTh CIOBO AAHHbIX U3 6UTOB

BOO1[AM1]
EN

-
R

Bok nossonsieT cpopMnUpoBaTh CI0BO AaHHbIX U3 OTAENbHBIX BUTOB, M6O M3MEHUTL He-CKOMbKO BUT B CI0Be B 3aBUCKMOCTH
OT BHELLHEro ycnoBus.

Pabota bnoka pa3peluaeTcs BbICOKMM ypoBHEM curHana Ha exope EN, cbpoc nogayeit norvyeckoit eguHuubl Ha Bxop, R,
KOTOPbI UMEET NPUOpUTET.

PRO-Relay nognepxusaet npuMeHeHne 256 6nokos «CpopMmnpoBaTh CNOBO faHHbIX U3 OUTOB».
Ha Bknapke «[apaMeTpbi» B okHe CBONCTB 610Ka yKa3biBaeTCs perucTp, B KOTOPOM HE0HX04MMO COXPaHNUTL CHOPMU-
poBaHHoe coBo [1], a Takxke agpeca 6UTOB, faHHbIE KOTOPLIX MCMONL3YOTCS Npu GopMuposannu [2].
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BOO1[AM1][Cdopmuposats croeo aaHHbx w3 Gutoe]

77}

140

W m
P @
[T S
2| 8|8

B om
g R
L
8

I m9 | -] [eoor =
G
Feio |F =] |Fa -l =2
e [0 ~] Jaoor  ~]
r ez |Q vI G001 -
rm (@ =ljeor -
e 19 =] Jeoor =]
I Bt 15 Q »| |Q0d1 >
1
w|“ ~ m
0K | Omea |
[ocTynHble onuun
Onuus OnucaHue
‘COXPaHﬂTh ‘COXPaHﬂTb COCTOAHME NpPU OTKJTKYEHUWN NUTaHWUSA FOJIOBHOI0 MOAyNA.

‘ Sawututs

‘33LLLI/ITMTI: napameTpbl 610Ka OT U3MEHEHUS C NIOKabHOM KnaBunaTypbl r0OJIOBHOTO MOAYNA. ‘

7.6.3.4.11 C6poc ycTpoicTBa

BOO1 M

&

Bnok no3sonsiet ocyliecTBuTh Nnepesarpysky Ethernet nopra
VAW yCTPOiACTBa.

PRO-Relay nopaepxvBaeT npumeHerune 256 6nokos «Cpopmupo-
BaTb CJI0BO flaHHbIX U3 BUTOB».

Ha Bknagke «[apameTpbl» B okHe cBOWCTB bHnoka ykasbiBaeTcs
peructp, B KOTOPOM HeoBXOAMMO COXpaHWUTb cHOpMUpoOBaHHOE
cnogo [1], a Takxxe agpeca 61TOB, faHHbIe KOTOPLIX UCMONb3YIOTCH

npv opmmposanum [2].
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7.6.3.4.12 CocTosinue COM nopTa

BOO1[M1 - o
[ ,D,aHHbIVI ¢yHKLU/IOHaﬂbeII/I 610K ncnonb3yetca ANns MOHUTOPUHIa COCTOAHMA CBA3WN Yepes3 0AMH N3 KOMMYHWKaLMOHHbIX

MopTOB roJI0BHOTO MOAYSIS.
Ha Bbixoae 6noka yCTaHaBnMBaeTCcA BbICOKMIA YpOBeHb cuUrHana, ecnm p360Ta 6noka pa3pelueHa curHaaom Nornyeckoi
€4NHNLbI U 3aKOHYMI0Cb BpeMs 0OXXKWAaHUA oqepe,u.Hoﬁ KOMMYyHUKaLnn.

PRO-Relay nognepxusaeT npuMeHerue 256 6nokos «CoctosHne COM nopra».
Ha Bknapke «llapaMeTpbi» B OKHe CBOCTB biioka 3ajaeTcs HOMep nopTa, BpeMs 3afep>Kkun obHapyxeHus obpbiBa
CBA3M U TUM OTCAEXKMBAEMbIX CUTHAMOB.

B001[M1][CocToanue COM nopra] X
MNapameTpol | KommeHTapuia ]
Wmn Gnoka: ™ Mokasbiears napamerpe:
favar Breme Socket 1 i
TaimayT: 5 ;JLI s
Tin onpoca TX+RX A
I o T 3aw
OK Omvena Cnpaska
| i

7.6.3.4.13 McuxpomeTp

BO01[AMT]
Toyx Bok BbIYMCNSET 3HAYEHMS OTHOCUTENbHOI BAAXHOCTM NCUXPOMETPUYECKUM METOA0M M0 MOKa3aH/AM TeMnepaTypbl CyXo-
rO 1 BNaXHOTO TEDMOMETPOB, MCXOAS W3 33/JaHHOIO 3HAYEHMS AaBNeHUS. VICXOAHbIe 3HaYeHNs TeMnepaTyp 3afalTcs
T B rpajiycax, pe3ynbTaT pacCunTbIBAETCS B NPOLIEHTaX.

PRO-Relay nogpepxusaet npuMeHeHne 256 6nokos «[cuxpomeTp».

Ha Bknapke «[lapameTpbi» B OKHe CBOWCTB b10ka 3afjaeTcs AaBneHue.

[aBneHune MoxeT 6bITb OMpeAeneHo Kkak NocTosHHas BesndnHa (1) unu kak nepemerHas senuunna (2).

B cnyuae, ecnu paBneHve Heob6xoaMMO oNpeenunTb, Kak NepeMeHHy BeNNYMHY, He06X0ANMO aKTUBUPOBATb GYHK-
uunto «M3 6noka» 1 ykasaTb pYHKLNOHANbHbIA 610K NpOrpamMMbl, 3Ha4eHne KOTOporo byaeT NCNoNb30BaTbCs B Kave-
cTBe gaBneHns. PyHkuns «M3 6a1oka» cTaHOBUTCSH AOCTYMHOW TONLKO NPU HaAUYMKM B Nporpamme 610K0B, 3Ha4YeHUe
KOTOPbIX MOXHO UCNOJIb30BaTh B Ka4eCTBE YyCTaBKW.

[ocTynHble onuun

Onuus

Onucanune

‘ 3awuTuTh

3BLLI,I/ITI/ITb napameTpbl 6n10Ka 0T M3MeHeHUs C lokasbHoN KJ1aBMaTypbl rOJI0OBHOO MOAYNSA.
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BOOT[AM1][Ncwxpomerp)

lel
Mran ok | I Moxasesars napametpst

mm i] 2 Bnoxa i

[Envowa nsmeperan: kla
= - 101, 3xMa

™ Coxpaime ™ Zsumime

1 (MocrosHHanA BenuYMHAa)

BOOAMI][Mevxpomerp]

Tapamerpel | Kosmensvapun |
Wran finaka: I [T NMoxasssare napaserpe:

Wa Gnova

- 101.3xMa

2 (NepemeHHan BeNMYMHA)

7.6.3.4.14 CpaBHeHUe ABYX NepeMeHHbIX

o ] _omen | o |

BOOT[M1]

Bnok cpaBHuBaeT ABa aHanorosbix sHadeHust (Value 1 v Value 2) npu Hanuunm paspeluatolero curdana Ha exoge EN v yctaHas-
NMBaeT unu cbpackiBaeT BbIXOA B 33BNCHMOCTY OT pe3ynibTaTa.

PRO-Relay nognepxusaet npuMeHeHune 256 6nokos «CpaBHeHWEe ABYX MepPeMeEHHbIX».

YcnoBue cpaBHeHUs onpefensieTca B HacTpoikax 61oka MoxeT BbiTb cnepytowum: bonblie, 6onblue Nan paBHO, pas-

HO, HEpaBHO, MeHbllUe NN PaBHO, MeHblLUe.

AHanoroBble 3HaYeHusa MoryT 6bITh onpefesieHbl KaK NOCTOSAHHbIE BEJIUYNHbI (1] U Kak nepeMeHHble BeNTNYUHbI [2]
B cnydae, eC/qin 3Ha4YeHus HEO6X0,EWIMO onpenennTb, KaK NepeMeHHble BeJIUYNHbI, HEO6XO,EWIMO aKTuBupoBaTb d)yHK-
Lo «W3 6noka» n yKasaTb d)yHKLWIOHaHbeIﬁ 6nok nporpamMmebl, 3Ha4eHne KOToporo 6yp,eT MNCNoNib30BaTbCH B Kaye-
CTBE€ 3HAa4YeHund. GJyHKLI,I/Iﬂ «W/3 6noka» cTaHoBUTCA ,D,OCTyI'IHOIZ TOJIbKO MPW Hanu4ynn B NnporpaMmmMe 610KOB, 3HaYeHune

KOTOPbIX MOXHO NCMOJIb30BaTb B Ka4yeCTBe YCTAaBKWU.

BOOA[MJ[Cpasmamne 2-x nepessarsins] * BOOI[MJ[Cpassare 1-x nepesarmin] ®
Tlaparetas | Kosmarsrracnat | e g Pee———
am fnowa ™ Nexasemars napasspe: om finoxa: I Moxasemars napassrpe:
v E _,?-‘JJ a inwn [Rooieca =] [atnema
Oreparep 1 f;‘\- '! Oreparep 1 f} -!
v E 1| s [T i manorcaest maar] =] [agnena
C EN (ol B0 BN (ol
1 (MoCTOAHHBIE BENWYMHBI) 2 (NepemeHHble BENWYNHBI)
T I Jassms ™ Jsssmes
[ocTynHble onuun
Onuus Onucanue
3awututs 3alWMTUTL NapaMeTpbl 6710Ka OT U3MEHEHUS C I0KAJIbHOW K1aBUATYpPbl FON0BHOTO MOAYNS.

CocTosiHue Bbixopa npu EN=0

paccymMTaHHoe 3Ha4YeHue.

[eiicTBMe Npu nosiBNeHn norudeckoro Hyns Ha sxoge EN, nepesecty Bbixog B 0 Ui coxpaHuTb nocnefHee
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7.6.3.4.15 CpaBHeHue c gUana3oHoOM

Bo01 M1
l ! I'Ipm HannyuMn paspellatollero cMrHdana Ha sxoge EN 6nok CpaBHMBAET TpU BXOAHbIX aHaIoroBbIX 3Ha4eHUs, N3 KOTOPbIX O4HO

fABNsieTCs HenocpeacTBeHHo nepemerHoi (Value), a aa apyrvx onpepensiot MumumyM (Min) u Makcumym (Max) ananasona.
B 3aBMcMOCTY OT HacTpoiiku Beixoa 6510Ka yCTaHaBNMBAETCS B COCTOSIHUE NI0TMUYECKOit efINHMLBI €C/IN 3HaYEHNe NepeMeH-
HOW HaxoAMTCS BHYTPU AMana3oHa Man HaobopoT BLIXOAWT 3a ero Npeaeb.

PRO-Relay nognepxusaeT npuMeHeHne 256 6nokoB «CpaBHeHMe C AManasoHoOM».
HacTpoiiku Bbixofa onpefensaioTca B HacTpoikax bnoka.

BOO1[M1][CpasHenue c guanazoHom] X

NapameTpe! |Kmnrap|ﬂ 1
Wiraa Gnoxa: I Mokaseiears napamerpel

' Bomon 1 ecru sHaverme B mHanasore

@ Bowon 0 ecru sauesme B pianasore

™ Cospasart I Saupmurs

,TIOW*G Crwal/l

[ocTynHble onuun

Onuwus OnucaHue

‘3BI.I.IHTVITb ‘33LIJ'I/ITI/ITb napameTpbl 6110Ka OT M3MEHEHUS C TOKANTbHON KnaBnaTypbl r0OJIOBHOO MOAYNA.

7.7 Nonb3oBaTenbckne pyHKLUMOHANbHbIE 610KKN

7.7.1 Co3pnaHue 6noka

[lns co3paHns HoBoOro nosib3oBaTeNbckoro baoka 3anyctute nporpammy PRO-Relay Master, 3aTem BbibepuTe B MeHt0
«Dann» -> «CospaTb» -> «HacTpansaeMblil pyHKUMOHANbHbIN 610K (LID)» nnv BoibepuTe aHanornyHyo GyHKLMIO Ha
naHesnn MHCTPYMEHTOB, OTKPOETCS OKHO pefakTUpoBaHNs HOBOro GyHKLMOHaNbHOro bnoka.

OkHo pepakTopa 610ka NpakTUYECKM He OTIMYAETCS 0T OKHa pefakTopa nporpaMMbl. OCHOBHbIM 0TANYMEM SiBAISeTCS
TOT paKkT, 4To ANs Nosb30BaTebCkoro 6710Ka KOIMYECTBO BXOJ0B U BbIXOJ0B ONpe/esfeTcs He annapaTHOW YacTbio,
a UKCMPOBaHO 1 cOCTaBsET, COOTBETCTBEHHO, He bonee 16.
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= S 5 W B e

7.7.2 PepakTUpoBaHue CBOWCTB

LocTyn K HacTpolke CBOWCTB cO34aHHOr0 6710Ka MOXHO NOAYYnUThb, BoIOpaB B rnaBHoM MeHto pasgen «Dann» ->
«CBoiicTBa», b0 Yepes KOHTEKCTHOE Bbi3biBAaeMOe NPaBoit KNaBuLIeil B OKHe peakTopa.

Ha Bknapke «bubnuoteka nonb3sosatens» MoXHo 3agate naeHtudukatop [1], oH byset oTobpaxaTbcsa B cuMBoe
610Ka B OKHe pefjakTopa 0CHOBHOM nNporpaMmbl. MoxHo 3aaath nmMa 6noka [2], nog koTopbiM 6510k 6yaeT oTobpaxaTs-
cs B OKHe pepakTtopa. Ecnu HeobxoauMo 3awmntuts 610K 0T M3MeHeHwWs, To B pasgene [3] cnepyet 3agath napone.
Paspen [4] nosBonsert, npu HeobxogMMOCTU, ONpefenuTb BHELWHMIE BUA 610Ka, BbiGpaTh n306paxeHne nam HacTpo-
UTb pasMepsbl.

Bknapka «[MapameTpbl» N03BOASET HACTPOUTL NapameTpbl 6oka, KoTopble ByAyT AOCTYNHbLI Yepe3 MeHto nocJle 3a-
rpy3ku nporpammebl. Habop napameTtpoB ¢popMupyeTcs U3 napameTpoBs 610K0B BXOAALLMX B COCTAB MPOrpaMMbl Nosb-
30BaTenbckoro 6aoka.

Pndopunps b4 Fingoprasuim x
m - P aramester Riefererce
= o s - 1 e [Tapmayms
- Ta BooTMY) Tewuse soesss
™ Wan
{7 Mapons moorpasee:
Crapat ripars.
Hopesh rapoa. € £l
Daplay when smuiste
BN Toe [ [ e [T
. Standard Eaow — ]
= 0 o W1 3anepmnn massmvemen] |
v
+ E— * |
K| Omes | Crpsmen | Ok | Owea | Crpas |
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Ha Bknagke «PasmeTka cTpaHULbl» HacTpauBaeTCs pa3Mep n KoOHGUrypauus 061acTu peaakTMpoBaHus, OTBELeH-
HOW 415 pa3MelleHus nporpaMmel. ECiu nocie MaMeHeHNs HaCcTPOIKK NocTaBuUTb ranoydky [1], To HacTpoiika coxpa-
HUTCSA 1 MO yMONYaHMIo ByAeT UCMO0b30BaTLCA /151 BCEX HOBbLIX B/10KOB.

Hindopuauns x

110 | pmrn Pommacmmsea |

SR -

7.7.3 PepakTUpoBaHue nporpaMmmbl

PefakTupoBaHue nporpaMMbl Nonb3oBaTeIbCkoro 6oka aHanornyHo peaakTUpPoOBaHWIO NPOrpaMMbl MPoeKTa v no
bonblwen yacTn ceoanTCa K LobaBneHuto 61okoB 13 BbnnoTekn N HacTpoiike NnapaMeTpoB, a Takxxe GopMUPOBaHMIO
ceazei Mexay bnokamu. lMoapobHee npouecc pefakTUpoBaHNs paccMOTpeH B pasaesie «PegakTupoBaHue npoekTa».
e [pu pefakTUpoOBaHUM anropmTMa NoNb3oBaTeNbCkuX 6J10KOB BO3MOXHO MCMONb30BaThb TOJIbKO GYHKLMOHANbHbIE
6n0KM N3 0cHOBHOM bBUbNnoTekn. Mcnonb3zoBaHue Apyrux noib3oBaTenbckmx 610koB HeponycTumo!

e CnepyeTyuyuTbiBaTh, 4TO NoNb30BaTeNbCKMe BNOKM MCNOMB3YIOT Ty Ke NaMsaTb, YTO U OCHOBHas NporpaMmma.

e [lpu BCcTaBKke Noib30BaTeNbCKOro 610Ka B OCHOBHYIO MPOrpaMMy, OH pe3epBupyeT NaMsaTb OCHOBHOM NporpamMMsl
Ha KonnyecTBO 610KOB, NCNOb3YEMbIX B €r0 arOpUTMeE.

e HepekoMeHayeTCs MCMONb30BaTh B NoJib30BaTeNbCKMX 6nokax undpossle (F) v ananorossie (AF) dnaru. UpenTtn-
duumMpoBaTh X HOMepa, Nocsie BCTaBKM B OCHOBHYIO NPOrpaMMy, He MpeAcTaBAseTcs BO3MOXHbIM, Tak Kak HoMepa
ByAyT NpucBoeHbl aBToMaTuyecku (no npuHuuny - kakoi ceobogeH).

e CnepyeT yuynTbiBaTb, 4TO NPU NOAKIIOHEHUMN BXOLO0B K GYHKLMOHANbHBIM 610KaM, eCv COCTOsIHME BXOL0B 3TUX yHK-
LLMOHabHbIX B10KOB NPU HEMOAKJIIOUEHHO CBSI3M COOTBETCTBYET Nornyeckoin eguHuue (Hanpumep, Jloruyeckoe «/») o,
npv BCTaBKe B OCHOBHYIO NPOrpamMMy, 3T HEMOAKIIOUYEHHbIE BXOAbI N0b30BaTe/IbCKOro 610Ka Tak>Ke MPUMYT COCTOsIHME
NOrNYeckoi efUHULLbI.

Mocne cospaHus anroputMa 610Ka, MOXHO B €r0 CBOMCTBAX 0TPEAAKTUPOBATh BXOAbI U BbIXOAbI, MPUCBOUB UM UMEHA U1
naeHTuduKaTopsbI.
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Windopraums
vo | [ |

Irput Connectors

Wrenonc | Identifier | voas | -

1 & Testmxog

2 2 2o muon.

£ =3 kLT

4 B Sout o

5 &5 St muna

6 a6 of enoa

7 = Tod maen.

- amn " - i
Output Conneclons

1 & Tt Buoig

2 =2 2ot eaoa

3 =03 Jowh o

4 =04 Ao pu0ma

5 805 St Brona

[ ox ] _oves |

7.7.4 CoxpaHeHue bnoka

Mpv nepBoHaYanbHOM COXpaHeHUM UK Npu Boibope B MeHIo onunu «CoxpaHuTb Kak», MporpaMMa npegioxuT Bee-

CTU UMA n Bbl6paTb MeCTO coXxpaHeHus 6noka.

ﬂ Coxpanenne
Marwa: |  EKF j « B 0F
Wima - Aara vamenenna
Her 08, YA ILLMX YCNOBMAM NOWCKE.
<

X

Vv paina:  [PRM1.dd

>

| Covam |

Tun @aina: Omvena I

Library version X
Oid version: 1.01

New version: I‘
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Mocne HaxaTus «coxpaHuTb» ByaeT BbiBefe-
HO OKHO BBOJa Bepcuy bnoka. Ee MoxHo nbo
BBECTW BPYYHYH, 1MbBO MOXHO cornacuTbes
C NpeasioXXeHHOW.

Mpu nocneayLMX COXPAaHEHUAX OKHO BBOAA
Bepcum Takxe ByaeT nosBAATbLCSA Ha aKpaHe,
HO MpeAsIoXeHHbIN B HeM HoMep byaeT aBTo-
MaTUYeCKu yBENUYNBATLCSA Ha e AUHULY.
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7.7.5 No6aBneHue 6noka B npoekT

YTobbl noNb30BaTENbCKUI BNOK CTaN AOCTYMNEH B pelakTUpyeMoM nNpoekTe, ero Heobxoaumo fobaBnTe B bubnnoteky
nonb3osaTens. [Ansa atoro, B 6ubnmoteke 6510K0B WeNKHUTE NpaBoi KNaBuLet Mblwn paspen «bubnmoteka nonb-
30BaTens» u Boibepute «Hactpoiika 6ubnnotekn». OTkpoeTcs fuanorosoe okHO pefakTopa, B KOTopoM Bbibepute
«[lobasuTb» [1].

Library Config X

{_) buauorexa nonbsosarenn

K

Edit |
x|
_ Coneel |

B HOBOM okHe nocTaBbTe ranouky «bubnuoteka» [1], Haxxmute «Paitn» [2] n ykaxuTte MecTo pacnonoxexus daina
no6aBnsemMoro nonb3oBaTeNbCKOro GyHKLMOHANbHOrO biioka.

Library

Name: CryneHyaToe ynpasneHie HarpyaKoi

2

C:\Program Files (xB6)\EKF\PRM1.xid

!

& |4 coen |

Mpu HeobxoanMocTu, 3MeHnTe uMa 6oka [3], nog KoTopbiM oH ByaeT nokasaH B 6ubaMoTeke N HaxmuTe «OK» [4].
Brnok byneT nobasneH n nossuTca B aepeBe bubnnotekn 6n1okoB..

3aTeM 610K MOXHO BCTaBNATb B OCHOBHYI NPOrpaMMy U MOAK/04YaTb ero BXOAb! U BbIXOAbI TakKe, Kak 3T0 OMMUCaHo
B pa3fene «PefakTypoBaHue NpoekTa».

B cnyuyae pepaktupoBaHua 6noka, nocne ero coxpaHeHnusa B bubnuoteke, HeobxoanumMo 0bHOBUTL BnokKM, KoTopble
y>Ke NpUCYTCTBYIOT B OCHOBHOM nporpamMme. Ang obHoBneHNA HeobXo4MMOo HaXkaTb NPaBoi KNaBuULLEn Mblwn Ha 610K
B OCHOBHOW nporpamMmMe n BbibpaTh M3 BcnnbiBatowero MmeHio «Update Library».
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¥ Boipesams Ctrl+X
Konuposats Ctrl+C
Yaanute Del
Beibpate ece Ctri+A

Ceoiicrea ...

Expand Library
l Update Library

7.8 Appeca Modbus perucTtpos
Tabnuua noppaepxnaembix Modbus pyHKumin

Kon ¢pyHkumumn Onucanune
01 (0x01) UreHue 3Ha4eHMIH U3 Heckonbkux perucTpos dnaros (Read Coil Status)
02 (0x02) UreHue 3HaUeHMIH 13 Heckonbkux AnckpeTHbix Bxonos (Read Discrete Inputs)
03 (0x03) YTeHwe 3HaueHuit 13 HeCKONbKMX perncTpos xpaHenus (Read Holding Registers)
05 (0x05) 3anucb 3HaueHus ogHoro ¢nara [Force Single Coil)
06 (0x06) 3anucb 3HaueHns B OfMH perucTp xpaHenns (Preset Single Register)
15 (0xOF) 3anuck 3HaueHmii B HeckonbKo pernctpos ¢naros (Force Multiple Coils)
16 (0x10) 3anuch 3HaYeHU B HECKOIbKO perncTpos xpaHenus (Preset Multiple Registers)

MapameTpbl cBA3U

e [lnanasoH BO3MOXHbIX afpecoB ycTpoicTtea: 1..247;

e [lpoTokon: Modbus RTU, Modbus ASCII;

e CkopocTb, 60a: 4800...115200 (8 3aBrcMMocTH oT HacTpoiku COM nopTal;

e BuT naHHbIX: 8;

e Ctonbut: 1;

e YeTHOCTb: HeT;

Bce pernctpbl gocTynHbl Takxe no npotokony Modbus TCP B pexxume cepsepa.

Y3HaTb agpec nwboro 6noka nporpamMmbl, MoxHo B cpepe PRO-Relay Master. lna atoro Heobxonnmo 3aiTv B ero
CBOMCTBA M akTMBMpoBaTb «[TokasblBaTb NapamMeTpbi».

[V Mokaswiears napameTpl
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[Mpu aToM, Ha pabouem none, Bo3ne bnoka, otobpasntbca MHbopmaumsa o ero Tekywem Modbus agpece:

1001 Fi Qoo

Modbus_1x=0(00H)( 1280/500H) Modbus_0x=1536(600H) Modbus_0x=0(00H)(4096/1000H)

AlOT11 AF1 AQO11

Modbus_4x=1040(410H) Modbus_4x=3072(C00H) Modbus_4x=1282(502H)

Tak>e MOXHO HaXaTb Ha MaHe N UHCTPYMEHTOB 3HAU0K =/
nporpaMMmbil.

, NpY 3TOM 0TobpasnTbCa MHpopMaLms no Bcem bnokam

NMpumeyaHue

Bydep COM nopTta nmeeT orpaHnyeHHyto eMkocTb. [To3aToMy, MakcuManbHasa gnvHa 3anpoca, otnpasnsemoro B [MJIK
no nocrief,loBaTeIbHOMY NOPTY, HEe MOXeT npeBbiWwaTh 80 6aiT, B NpOTUBHOM Cly4yae AaHHble 3anpocsl byayT UrHo-
pupoBaTbCa M 0TBETA Ha HUX He byaeT. KpoMe Toro, cneflyeT yunTbiBaTh, 4Tobbl 0TBETHOE coobLieHMe TakXKe He npe-
Bbiwano 80 bawnT.

[inana3soHbl [nanasoHbl
appecoB appecos ®opMar Onucanue
Modbus (DEC) Modbus (HEX)

lonosHo Moaynb
W Mofiynsi pacluMpeHus

Tun

1dpoBoii BXO,
Lnep A onosHoit Mogyns (1001-1008) 1280...1287 500...507
1001
Mogynb pacwwpenns Ne1 (1011-1014) 1312..1315 520...523
Bit Read
Mogynb pacwmperns Ne2 (1021-1024) 1328...1331 530...533
Tun:
Ix Discrete Inputs) | 100004 pacumpers N3 (1031-1034) | 1344..1347 540..543
®yHKumm: 02 (0x02)
KypcopHble knaBuwim
[S37
C1..C4 256...259 100...103 Bit Read
Tun:
1x (Discrete Inputs)
DyHKumm: 02 (0x02)
Lindposoit Bbixop,
onosHoit Mogynb (Q001-Q004) 4096...4099 1000...1003
Qoo
Mopynb pacwupenus Ne1 (Q011-Q014) | 4128...4131 1020...1023 Read/Write
3anuce (Write)
Bit BO3MOXHa TOSIbKO Npwt
Tun: OTCYTCTBUW BXOAALLEN
0x [Coil) Mogynb paciumperns N°2 (Q021-Q024) 4144..46147 1030...1033 cBa3M.
DyHKUMM:
01 (0x01)
05 (0x05) Mogynb pactmpenns N3 (Q031-Q034) | 4160...4163 1040...1043
15 (0xOF)
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o JlnanasoHbl JinanasoHbl
lonoBHoM Moaynb
Tun R appecoB appecoB ®opmar Onucavue
AV PACLIVp Modbus (DEC) ~ Modbus (HEX)
Ludposoit pnar
F1
Read/Write
3anucs (Write)
Tun: F1..F128 1536...1663 600...67F Bit BO3MOXHa TOLKO Mpu
0x (éoil) OTCYTCTBUW BXOAALLEN
DyHimn: CBA3U.
01 (0x01)
05 (0x05)
15 (0xOF)
Read
Anpec
JIMcKpeTHble perucTpbl Mn =n + 255
M Bbixoga FB B0OO1
BOO1[M1] .
Adr=256
M1...M256 256..511 100...1FF Bit
Tun:
0x (Coil)
DYyHKUMU: 825
01 (0x01)
Adr=511
=<
AnanorosbIii Bxon TonoBHoii Moaynb (AI001-AI004) 1024..1027 400..403
AI001
Mogyns paciumpenus No1 (AI011-AI012) 1032...1035 408...40B
Signed Short Read
(16 bit)
Tun: Mogynb paciumpenus N°2 (AI021-AI022) | 1040...1043 410...413
4x (Holding Registers)
DyHKUMM:
03 (0x03) Mopynb pactumpenus No3 (AI031-AI032) | 1048...1051 418..41B
AHanoroBbI BbIXOA,
AQO11 Mogynb pacwwpermnsa N1 (AQ011) 1282 502
Read/Write
Signed Short 3anuce (Write)
Tun: Mogynb pacwmperms N2 (AQ021) 1284 504 (16 bit) BO3MOXHa TO/ILKO NPyt
4x (Holding Registers) OTCYTCTBCMBV;BB:OAM"'EM
DyHKUMM:
03 (0x03)
06 (0x06) Mogynb pacwmpermns N3 (AQ031) 1286 506
16 (0x10)
Axanorosblit pnar
AF1
Read/Write
) 3anuce (Write)
L AF1_AF128 3072.3199 | CO0..CTF SO | moamoxva Toneo npu
4x (Holding Registers) DTCYTCTECMBZEJOMMEM
DYHKUMU:
03 (0x03)
06 (0x06)
16 (0x10)
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Tun

lonoBHow Moaynb
M MoAyNs pacluMpeHuns

JlnanasoHbl
appecoB
Modbus (DEC)

JinanasoHbl
appecos
Modbus (HEX)

®opmar

B EKF

Onucanue

Peructpbl REG FB
(3HaueHue TaliMepoB,
CYETUYMKOB M T.N.)

BOO1[M1]

| ><
Tun:
4x (Holding Registers)
DyHKUMM:
03 (0x03)
16 (0x10)

REGO...REG255

24577...25086

6001...61FE

DWord
(32 bit unsigned)

Read/Write
Anpec
REGnN = 24576 + 2n

a

¥

AHanorosblit peructp
AM Bbixopa FB

BOO1[AM1]

4x (Holding Registers)
DyHKUMM:
03 (0x03)

AM1..AM256

1536...1791

600...6FF

Signed Short
(16 bit)

Read
Anpec
AMn =n + 1535

BOO1{AMI

B256[AM256]

PerucTpbl 3awwénku
HEG

BOO1[AM1]

= |5T1ln

Tun:

4x (Holding Registers)
DyHKUMM:

03 (0x03)

16 (0x10)

HEGO...REG255

2560...2815

A00...AFF

DWord
(32 bit signed)

Read/Write
Anpec
HEGn =n + 2560

7
=

-
=

log

3328

D00

Yacel p (]
BpeMenu RTC

Tun:

4x (Holding Registers)
DyHKUMM:

03 (0x03) 16 (0x10)

Mecsy,

3329

DO1

JeHb

3330

D02

Yac

3331

D03

MuHyTbI

3332

D04

CekyHab!

3333

D05

Word
(16 bit unsigned)

Read/Write
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