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BBEAEHUE

HacTosiLee pykoBOACTBO MO 9KCNAyaTaLymM COREPXMUT NH OPMaLMIo, HE0DX0AMMYI0 A1 NPaBUABLHOI 1 BedonacHoi akennyaTaummu Mofyns npoLieccoptoro CPU-1
(nanee — mopynb CPU-1), BXOAALLET0 B COCTaB IMHEIKI KOHTPONEPOB NOTUYECKNX NporpaMmupyembix cepun OptiLogicl (nanee — MIK).

OcHoBHas 06nacTb npumererus MK — aBTomMaTN3aL1s TEXHONOTMYECKMX MPOLIECCOB Ha 06bekTax pasfuyHbIX 0TPACcNEeil NPOMBILLNEHHOCTH, & TAKXKE UHXEHEPHBIX
CMCTEM 3[,aHNI 1 COOPYXEHNIA.

K cootsetcTayet [OCT IEC 61131-2-2012.

MK npeHasHayeHbl 415 MCMONb30BaHNS BHE B3PbIBOONACHOI 30HbI. CBSI3b C 3N1eKTPO0BOPYA0BaHMEM, PACTIONOXEHHBIM BO B3PbIBOOMACHOI 30HE, OCYLLECTBASETCS
no TpeboBaHNSIM Ha B3PbIBO3ALLMTY KOHKPETHBIX BIUAOB, COrNAacHO KOMMAEKTY rocyAapCTBEHHbIX CTAHAAPTOB Ha B3PbIBO3ALUMLLEHHOE 060PY[OBaHME.

K paboTe ¢ n3gennem [onyckaioTes NuLa, M3y4mBILNE HACTOSILLEE PYKOBOACTBO W MMEI0LLME KBaNUAUKALIMOHHYIO Fpyny Mo 8NekTpo6esonacHoCTL He HIXKE 3.

1. ONMUCAHUE U PABOTA

1.1 HasHaueHue

Mopynb CPU-1 npeaHasHayeH Ans 1cnonb3oBaHus B CUCTEMaX aBTOMATIBVUPOBAHHOTO yNIPaBNeHMs TEXHONOrMYeckM 0b0pya0BaHIEM B SHEPreTUKe, Ha TPaHCMopTe,
B PasNMYHbIX 06NACTSX NPOMbILLAEHHOCTM, XMUAMLLHO-KOMMYHAbHOTO W CENbCKOr0 X03AACTBA.

Mopynb CPU-1 siBnsieTcs GyHKLMOHANbHO 3aKOHYEHHBIM YCTPONCTBOM, IMEIOLLMM KaHambl BBOAA/BbIBOAA, NHTEPdEIICh CBA3M M paboTaloLyM Nof, ynpaBneHrem
CreLManuanpoBaHHoro nporpammoro obecnederns (panee — M0). N0 Mogyns CPU-1 no3BONSIET BLINONHSTH aNropuTMbl PAsNn4HOI CIOXHOCTY 1 06ecneynBaTb
CBA3b C PasNNYHbIMI BHELLHUMU CUCTEMAMMU.

115 pacluMpeHust TUMOB 1 KONYECTBA KaHanoB BBOAA/BbIBOA K MO0 MOTYT ObITb MOAKMIOYEHbI PA3NMYHBIE MOAYN PACLUNPEHIs U3 cocTaBa nnHeNk MK,
Mopynb CPU-1 npefHasHayeH Ans HenpepbIBHOro HeoBCNYXMBAEMOro pexiMa paboTbl.

1.2 TexHnyeckue xapakTepucTuku

1.2.1 KoHeTpykuusl, 0603Ha4eHwe, pasmepbl 1 Macca MoZyns.

BHewHwit BuA Mopyns CPU-1 nokasan Ha pucyHke 1.

PucyHok 1 — BHelwHwit BuA Mogynst
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Mopynb CPU-1 BbINONHEH B NNACTUKOBOM KOPNYCe, NpeaHasHauYeHHOM Ans ycTaHoBky Ha DIN-peiiky Tuna TH35-7,5 (35 MM X 7,5 MM) Unv Ha NNOCKYI0 NaHenb.
BHumanue! YeTaHoBka Moayns CPU-1 Ha peitky Tuna TH35-15 (35 Mm x 15 MM) He gonyckaeTcs!

Mopynb CPU-1 umeeT cTeneHb 3awuTbl kopnyca no [0CT 14254-2015 He mexee — IP20.

Mopaynb CPU-1 uMeeT pasbeMHyi0 KOHCTPYKLMIO, NO3BOMSIOLLYI0 OTAENSITb OCHOBHOW KOPMYC OT OCHOBAHMS MOAyNst AAs A0cTyna k nnatam. CoefnHerve kopnyca
C OCHOBAHWEM BbIMOHEHO C NOMOLLbIO 3aLLENOK.

TofKNioYeHe MMTaHNS 1 NONEBbIX Lener K MOAyNIo 0CYLLECTBASETCS C NOMOLLbI0 CbEMHbIX KNEMMHIKOB C BUHTOBbIMM 3aXIIMaMU.

Mopynb CPU-1MMEET BCTPOEHHYIO WIHY PacLUMpeHns A0S ONONHUTENbHbIX MOAyNelt BBOLA/BbIBOAA, YCTAHOBNEHHYIO B 0CHOBAHME.

Ha BepxHett naHenu mogyns CPU-1 pacnonoxeHb! MHTEPEcHble pasbembl, 3NEMEHTbI MHAMKALMIA U KHOMKM YNPaBReHus.

Macca mopyna CPU-1cocTaBnser — 415T.

Pasmepbl Mogyns CPU-1-167x116x64 mMm.

CpexnHee Bpems HapaboTKy Mex gy 0Tkagamn Mofynelt coctaBnsieT He MeHee 120000 yacos.

06o3HayeHne Mogyns CPU-1 npu 3akase

HanmeHoBaHne Moayns 0603HayeHne ApTukyn
Mogynb npoueccopHbiii CPU-1-L MKNK.421243.001-01 293074
Mogynb npoueccopHbili CPU-1-K MKINK.421243.001-02 288017
Mopynb npoueccopHbiii CPU-1-M MKNK.421243.001-03 293070

1.2.2 OcHOBHbIE TEXHWYECKNE XapaKTEpPUCTUKM
OCHOBHbIE TEXHWNYECKIIE XapaKTEPUCTUKI MOfyNst NpUBEfeHbI B Tabnuue 1.



Tabnuua 1 — OcHoBHbIE TEXHUYECKNE XapakTepucTuki mogyns CPU-1

XapakTepucTtuka 3HayeHune Mpumeyanune
Yactota npoveccopa, Mry 536 Anpo ARM Cortex-Ab
06bem onepatueHoi namaty (SDRAM), MGaitt 256 DDR2
06bem sHeproHesasucumoit namaty (SRAM), K6ait 128 NVRAM
06bem aHeproHesasicumoit namatin (FLASH), MBairT 256 NAND FLASH
Mopr Ethernet 1 10/100Base-T, Auto-MDI/MDI-X
Mopt USB 1 USB 2.0, Host
Mopt RS-485 2 Max ckopocTb 116200 61T/c
Mogynb Wi-Fi 1 IEEE 802.11h/g/n
MopT WKHbI BBOfA/BbIBOAA 1 CkopocTb 06meHa — 1 MbuT/c,
MaKkc1ManbHoe KoNn4ecTBO NOAKNIYAEMbIX MOLYNet PacLIMPEHNS, LLT. 64
CnoT anq KapTbl naMaTy 1 microSD, microSDHC, fo 3216
3HeproHesaBUcHMbIe 4achl PEanbHOro BpeMeHH 1
AnnaparHblit cTopoxesoit Taiimep (Watchdog) 1
OnepaLoHHas cuctema 1 Linux
K Kackap-CAY 4.0
Cpena vcnonHexus M MasterSCADA 4D
L Tonbko OS Linux
KonuyecTso LMdpoBbIX BXO[0B 20
KonnyecTso u1dpoBbiX BbIXOL0B 10 8 TPaH3NCTOPHbIX *+ 2 peneiHblx
KonnyecTBo aHanorosbix BXO0B 4 4.20MA,0.5B,0.10B
KonnyecTBo aHanoroBbIx BbIXOM0B 2 4.20 MA
CoxpaHeHue HacTPOEK KaHanoB B 3HEProHE3aBUCUMON NamMsTH na EEPROM
Hanpsbkene nutanus, B 20,4..28,8
MoTpebnsemblii Tok, MA, He bonee 300 bes yyera nuTaHNs LindpoBbIX BXOAO0B U BbIXO0B

1.2.3 XapaKTepucTuki LindpoBbIX BXOA0B

Lndposbie Bxopbl co0TBETCTBYIOT TpeboBaHnsmM [OCT IEC 61131-2-2012 Ha umdpoBble BXoAbI TUNA 3 4nst HOMUHANBHOTO Hanpskens Ue = 24 B nocTosHHOro ToKa.

KonuyectBo LmdpoBbix BxofoB Mopyns CPU-1-20 wr.
Mopory nepexioyeHnst LMQPOoBbLIX BXOLOB ykasaHbl B Tabnnue 2.

Tabnuua 2 — Paboyne AranasoHbl HANPSHXKEHWI 1 TOKOB ANt LMGPOBbIX BXO0B TUNa 3

CocTosiHue 0 Nepexon CocTosiHue 1
U.B I, MA U.B I, MA U,B I, MA
max 1 4 12,4 42 30 43
min 0 0 11 4 12,4 4,2

Bce LJ,I/IdeOBbIB BX0[bl NMEIOT BOBMOXHOCTb pa60TbI Kak B TOKOMPMEMHOM Tak 1 B TOKOMNOJAOLLEM PEXMME Kak NMokadaHo Ha PUCYHKE 2.

PI/ICYHOK 2 — Cxema BK/oYeHus Ll,VI(I)pOBbIX BXO[10B B Pa3NNyHbIX PEXMMax
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MUHUManbHas ANUTENbHOCTb UMMYNbCa, ETEKTUPYeMas LindpoBbIM BXOAOM, paBHa 0,1 Mc.

Bce undpoBble BXOAbI UMEIOT HACTPOIAKY BpeMeH1 aHTUApebesra B ananasoHe ot 0,1 Mc Ao 6553,5 Mc, ¢ warom HacTpoitku 0,1 Mc.

Bce undpoBbIe BX0fbl MOTyT paBoTaTb B TpéX pexumax: «JUCKPETHbIA BXOMy, «TPUMTEP» 1 «CHETYMK».

B pexume «AUCKPETHbIV BXO[l» undpoBbie BXofbl MMEIOT HACTPONKY BPEMEHY 1 YPOBHS YEPKaHA CArHana. B 3aBIUCMMOCTY OT 3HaYeHNs BPEMEHM yaepxaHus

curHana undpoBble BXofbl GYHKLMOHMPYIOT cnedyiolum 0bpasom:

- 3Ha4YeHWe BPEMEHU YepXaHns paBHO 0 — 3HAYeHNe BXOJHOTO CUrHana TPaHCNMPYeTes B 61T PErncTpa cocTosHNS BXO[0B «Kak 8CTb» — 0BbIYHbIN peXUM;

- 3HaueHue BpeMeHn yaepxanus ot 0,1 Mc o 6553,5 MC — 3HaueHIe BLIXO[HOMO CUrHaNa 3aflepXMBAaeTCs B BUTe PErncTpa COCTOAHIUS BXOAOB Ha YCTAHOBNEHHOE
BPEMS — PEXUM YANUHEHNS UMNYAbCa, NP 3TOM 3Ha4veHne «0» ypOBHS yA8PXKaHUA COOTBETCTBYET YAEPXaHI0 COCTOAHNS «0» Ha BX0fE, 3HausHUE «1» — ynep-
KaHWIO COCTOAHNS «1».



B pexume «TPUITEP» 1 «CYETYMK» uncpoBble BXObI UIMEIOT HACTPOIKY aKTUBHOTO (GPOHTA BXOAHOIO curHana (nepeaHuii/sapHuii).

B pexume «TPUTTEP» no akTMBHOMY GPOHTY BXO[HOrO CUrHaNa COOTBETCTBYIOLMIA BUT perncTpa cocTosHUS BXOLOB YCTaHABNMBAETCS B «L».

B pexume «CHETYMK» no akTMBHOMY GPOHTY BXOBHOIO CHrHana 3HayeHne COOTBETCTBYIOLEr0 PerucTpa cYéTYMka BXOLA YBENNYMBAETCS Ha 1.

Makc1ManbHas 4acToTa MMyNbCOB, AETEKTUPYEMas Ha «CYETHbIX» Bxofax — fmax = 1 kL. PaspsaHocTb cyeTymka — 2 baiita.

C6poc BUT CoCTOSHNIT BXOLOB B pexUMaXx «Bxofi» ¢ yAepxaHneM 1 «Tpurrep, nubo copoc 3HaYeHMin CYETIYMKOB BXOJLOB B PEXMME «CHETHMK» OCYLLECTBAAETCS 3aNNChIo
«1» B COOTBETCTBYIOLNI BUT perncTpa cbpoca cocTOAHNIA BXOLOB.

HacTpolika pexuma paboTbl 1 napamMeTpoB LMppoBbIX BXOA0B BLIMONHAETCA ¢ NOMOLLI0 NporpaMmHoro obecneyenud (M0) MK unu ceumanbHol yTunuThi. Bee
HacTpoiku coxpahsitotes B EEPROM mopyns.

Bce LndpoBbie BXOAbI MMEIOT raNbBaHN4eCkylo M30NALMI, 3NeKTpUYeckas NPOYHOCTb n3onsuumu — He Mexee 500 B.

CocTosiHME Bcex LMQPOBbIX BXOJ0B AybnupyeTcs CBETOAMOAHBIMY MHAMKATOPaMU Ha NWLIEBOI naHenn Moayns CPU-1. MHamnkaums oTobpaxaeT GakTuyeckuit curHan
Ha BXOfle MOZyNS, a He ero 0To0paxeHue B COOTBETCTBYIOLLEM PETUCTPE.

1.2.4 XapakTepneTukn LMQPOBbIX BLIXOAO0B

Lndposble BbIxoabl cO0TBETCTBYIOT TpeboBaHusam FOCT IEC 61131-2-2012 Ha TokonopatoLL e LndpoBble BbIXOALI NOCTOSIHHOTO TOKA 1 LM POBbIE BbIXOAbI Ha 37K~
TPOMEXaHWN4ECKINX Perie.

Mopynb CPU-1 coaepxuT 2 BbIX0fia Ha 3NEKTPOMEXaHNYECKX pene, 1 8 LindpoBbIX 3alLMILEHHBIX TOKONOAAILLNX BbIXO[0B NOCTOSHHOIO TOKA.

XapaKTepucTIKK BbIXOA0B NOCTOSHHOO TOKA ykasaHbl B Tabnuue 3.

Tabnuua 3 — Paboyue AranasoHbl HANPSHKEHWI 11 TOKOB 151 LUGPOBLIX BBIXOA0B MOCTOSIHHOMO TOKA

XapakTepuctuka 3HayeHne Npumeyaunne

HomunanbHoe Hanpskexue, B 24
MakcumanbHo jonycTUMOoe Hanpsxenne, B 30
HomuHanbHbIiA Tok, A 15
MakceuManbHblit NPOAOMXNTENbHbIV TOK, A 1.8

MakcuManbHblil UMAYNbCHBIA TOK, A 9 [inuTenbHoCTbL MMNynbca 8 Mc
Tok cpabaTbiBaHNs 3aLnTbI, A 9
[MapeHue Hanpsxexus, B, He bonee 3
ToK yTeuKu 3aKpbITOro Bbixofa, mA, He bonee 01

3HaueHWs, ykasaHHble B Tabnuue 3 NpUBeAEHbI ANA HOPManbHbIX KIUMaTuyeckux yenosuii (& = 23 °C).

3aLMTHbIA BNIEMEHT SIBNSIETCS 06LLAM ANd BCEit FPyNNbl BbIXOROB NOCTOSIHHOrO ToKa (8 wr.). Mpu neperpyske OH OrpaHUYMBAET U OTKIIOYAET TOK B Harpyske Beeit

TPYNMbl 8TUX KaHaNoB.

Mpy NOBBILIEHUN TEMMEPATYPbI OKPYXalOLLEN Cpefbl BOKPYT 3aLLUTHOTO 8eMeHTa, Bpems cpabaTbiBaHWs OrpaHNYeHUs Toka — YMeHbLUAeTes. [py NOHWKeHNM TeM-

nepaTypbl OKpyXatoLLeli Cpefbl BOKPYT 3aLUMTHOTO SNeMeHTa, BpeMs CpabaTbiBaHUS OrpaHNYeHNs Toka — yBENMYMBAETCS.

CpabaTblBaHue 3alUTHOMO 3NIeMeHTa No NpeBbiLueHuio Toka (neperpyske) otobpaxaetca B peructpax Moayns CPU-1.

3alUNTHbII BNEMEHT SIBNSETCS CaMOBOCCTaHABNMBaloLMMCS. [ocne yCTpaHeHs Neperpyaku pexuvM BOCCTAHOBNEHMS paboTbl kaHana 3aB1CUT OT HAaCTPOIKY perncTpa

pexuma py4Horo cbpoca K3 AnckpeTHbIX BbIXOL0B. BOSMOXHbI [1Ba pesxiMa BOCCTaHOBNEHMS:

- aBTOMATMYECKOe BOCCTAHOBNEHME NPV OTKIOYEHHOM pexuMe pyyHoro cbpoca K3 anckpeTHoro Bbixoaa;

~ NPVHYAUTENbHOE BOCCTAHOBNEHWE MPU BKITIOYEHHOM PeXUMe pyyHoro copoca K3 AnckpeTHoro BbIX0fa NPOMSBOANTCS 3aNMCbio «1» B COOTBETCTBYIOWMIA GUT pe-
rucTpa cbpoca sawmThl K3 AMCKPETHbIX BHIXOAOB.

HacTpoiika pexuma pyyHoro cbpoca K3 binonHaTtes ¢ nomowybto M0 MK unm cneumansHoi yTuAmnThI.

[1Ba unpoBbIX BbIXofa NOCTOSHHOrO Toka D03 1 DO4 noanepk1nBatoT NoMUMO PexvMa CTaHLapTHOMO LdPOBOro BbIXOAA PEXIM LWNPOTHO-UMMYALCHOI MOAYNSLMN

(nanee — WNM). Pexxum LIMM meeT iBa pexuma paboTbi: HenpepbIBHbii (06bI4HbIi LUVIM) 1 pexum cepum UMNynbcoB, B KOTOPOM MOXHO 3af1aTb HeobxoaMMoe

KOMUYECTBO BbIXOAHbIX MMMY/LCOB. Kpome 3T0ro, npu 0AHOBPEMEHHOM 3aMyCKe 3TVX KaHamoB B PEXMME Cepum UMNYbCOB MOXHO 3aAaTb 3a[1ePXKY CTapTa NepBoro

umnynbca D04 otHocuTenbHo DO3.

XapaKkTepucTyku v napameTpbl pexuma LM npuseneHbl B Tabnuue 4.

Tabnuua 4 — XapakTepucTuk pexuma LUNM

XapakTepucTtuka 3HayeHune Mpumeyauune
Lllar HacTpOi1kn BpEMEHHbIX NapamMeTpoB, MC 01

MakcumanbHas 4acToTa BbIXOAHbIX UMNYNbCOB, Kl 5

OTHOCWTENbHAR MOrPeLIHOCTb 3aAaHNS BPEMEHHbIX NHTEPBANOB,% <10

Pexxm paboTbl HenpepbIBHbIA AN cepns MMNYNbCoB HenpepbiBHbIN
MapameTpbl HacTpoiiky LM Mo ymonyanuio

3anucbio «1» unn nHBEpCUei 61UTa B perucTpe sanycka

NpU X OHOBPEMEHHOM 3anycke B pexume LUUM cepun nmnynbcos

anuTtenbHocTy nepuosa D03

Pexum sanycka cepuu UMnynbcos 3anucbio «1»
Cepuy UMNyNbCoB

Konn4yecTBo MMNyNbCcoB B PEXVUME CEepuit UMMyNbCoB 0..655635 1

[InuTenbHOCTb MMMyNbCa, MG 0..6553,5 0,1

lepuog uMnynbea, Mc 0..6553,6 1

[lnuTenbHOCTb 3aepXxKu cTapTa nepsoro umnynsca D04 otHocuTenbHo DO MakcumanbHas [InTenbHOCTb 3aepXKH He bonee ome

HacTpotika pexwumos LM BuinonHsieTcs ¢ nomolwbto M0 MK nan cneunanbHom yTUANTSI.
XapaKTepucTIKK BbIXOROB Ha anekTpomexaHuyeckux pene D01, D02, npuseneHs B Tabnuue 5.




Tabnuua 5 — Paboyne nanasoHbl HANPSKEHNI 11 TOKOB ANt LUQPOBBLIX BHIXOJOB HA ANEKTPO-MarHUTHbIX pene

XapakTepuctuka 3HayeHune Mpumeyaune
MakcumanbHoe KoMMyTUpyemoe Hanpskenie AC, B 250
MakcumanbHoe kommyTupyemoe Hanpsxenue DC, B 220
MakcuManbHblil TOK POAOMKNTENbHON Harpyaku, A 2
MakcuManbHblil KOMMYTUPYEMbIil TOK, A 2
MakcumanbHas KOMMyTUpyeMas MOLHOCTb, BA/BT 62,5/60
250BAC/0,25A
100000 3080C/2A
MUHIMANbHBIN BNIEKTPUYECKMI PECYPC KOHTAKTOB (DE3UCTMBHAS HArpy3Ka), LNKIOB
500000 125BDC /0,24 A
30BDC/1A

LingpoBble BIXOAbI HA 3NEKTPOMArHUTHbIX PENe AOMKHbI MPUMEHSTHCS C BHELUHMMIA 3aLUMTHBIMU YCTPOICTBAMM, TOK CPabaTbiBaHS 3aLLUTHOIO yYCTPOIACTBA He Gonee 5 A.
Lindposble BbIX0OAbI MOCTOSHHOTO TOKa MMEIOT ranbBaHU4YECKYH0 U3ONSLMIO, 3NEKTPUYECKas IPOYHOCTL N30AALUN — He MeHee 500 B.

Lndposbie BbIX0AbI HA 3NEKTPOMArHUTHBIX PeNe MMEIOT rafbBaHU4YECKYI0 M30MSILMI0, 3NEKTPIUYecKast TPOYHOCTb N30naLMM — He MeHee 1000 B.

Ha nuueBoit nanenn mopynst CPU-1 pacnonoXeHbl CBETO[MOAHbIE UHAMKATOPbI AUCKPETHBIX BbIXO0B. OHY 0TOBPaXaloT COCTOSHIE YNPaBASIOLLEr0 CUrHANa Ha uc-
MONHIUTENbHBIE B7IEMEHTBI (Pefe, TPAHSMCTOPbI) AMCKPETHbIX BLIXOMOB, @ HE UX GaKTUYECKOE BbIXOHOE COCTOSHME. CBETALEECS COCTOSHME UHAMKATOpPa 0TOBpaxaeT
Hanuyue ynpasnsiolero curHana.

1.2.5 XapakTepucTuKu aHanoroBbix BXOA0B

XapaKTepuCTVKM aHanoroBbIX BXO[,0B COOTBETCTBYIOT TpebosaHusm [OCT IEC 61131-2-2012 v Tabnuue 6.

KonuyectBo aHanorosbix Bxo408 Mogyns CPU-1-4 wr.

Tabnuua 6 — XapakTepuCcTIKM aHanoroBbIX BXOLOB

XapakTepucTtuka 3HayeHune Mpumeyanue
4.20 MA
[nanas3oHbl BXOAHbIX CUrHaNoB 0.5B
0.10B
BxopHoit Mnepaxc ang auanasoxa 4..20 mA, Om, He bonee 270
BxopHoit umMneparc ans ananasoros 0.5 B 1 0..10 B, KOM, He MeHee 10
lpenen npnBeaeHHON NOrPEeLLHOCTI UBMEPEHMS HANPSXKEHNS 1 Toka <*0,1% Bo Bcem fnanasoHe pabounx ycnosuii
PaapsigHocTb AL, 6uT 14
MeTop npeo6pasoBanus SAR TocneaoBaTenbHOro NpuBAXeHUs
MakcuManbHblit BXOJHOW TOK B PEXMME N3MepeHis Toka, MA 30 OrpaHu4eH BCTPOEHHBIM 3/1EMEHTOM 3aLLMThI
MakcumanbHoe BXO[JHOE HanpsXKeHWe B PeXMMe U3MepeHns Hanpsxenus, B 30 OrpaH14eHo BCTPOBHHBIM 3/1IEMEHTOM 3aLLUMTbI
[lnanasoH HaCTPOVKN NOCTOAHHON BpeMeH LudpoBoro GunbTpa, Mc 0..65535 Llar & mc

MepeknioyeHne AManasoHoB BXOAHbIX aHanoroBbiX CUrHaNoB W HACTPOIIKa LiMdPOBbIX GUNLTPOB NPOU3BOAMTCS UHANBUAYaNbHO AN KAXAOr0 KaHana ¢ oMol b0
M0 MK nnv cneumanbHom yTUANTBI.

AHanorosble BXO/b! MMEIOT ranbBaHNYECKyI0 N30NALNI0, SNEKTPUYECKas NPOYHOCTbL M3onaLumn — He menee 500 B.

AHaroroBble BXO[ibl IMEIOT BO3MOXHOCTb KanubpoBKM MpY MPOUSBOACTBE W SKCMyaTaLnm, KanmbpoBoYHbIE K09 GULMEHTbI COXPaHSIKOTCS B SHEPrOHE3aBUCIMON
namaty moayns CPU-1.

1.2.6 XapakTepucTnKu aHanoroBbix BbIXOL0B

XapaKTepucTIKn aHanoroBbIX BbIXOL0B COOTBETCTBYIOT TpeboBansm MOCT IEC 61131-2-2012 v Tabnuue 7.

Konun4ecTBo aHanorosbix Bbixofos Mofyns CPU-1-2 wr.

Taﬁnmua 71— XapaKTepI/ICTI/IKI/I aHanoroBbIX BbIXO40B

XapakTtepucTuka 3HayeHune Mpumeyanve
[lnana3oH 3a4aHNs BbIXOAHbIX CUrHAN0B 4.20 MA
ConpoTuBneHue Harpysku ans avanagoxa 4..20 MA, Om, He Gonee 600
Mpenen NpUBEAEHHOI NOTPELIHOCTY 3a[iaHNS HANPSKeHNs 1 ToKa <20,1% Bo Bcem AnanasoHe paboumx yenosuii
PagpsgHocTb LLAM, 6ut 12
Bpems ycTaHOBKYM NONHOrO AnanasoHa N3MEHeHWst curtana, He 6onee, MKC 25

AHanoroBble BbIXOfbl ¢ TOKOBbIM BbIXO[HbBIM CUrHANOM 3aLLMLLEHbI OT PagMbIKaHWs LEENU HarpysKi.

AHanoroBble Bbixofibl B Mopyne CPU-1 paboTaloT 0T BHYTPEHHEr0 MCTOYHMKA NUTaHUS MOZYNS.

AHanorosble BbIXOfbl IMEIOT rafbBaHUYECKYI0 N30ALMIO, SNEKTPUYECKas NPOYHOCTb n3onauun — He mexee 500 B.

AHanorosble BbIXOAbI IMEIOT BO3MOXHOCTb KannbpoBku Npy NPoM3BOACTBE 1 SKCNyaTaLuy, KanubpoBOYHble KOBPAULIMEHTbI COXPAHAIOTCS B SHEPrOHE3aBUCUMON
namsTu.

1.2.7 XapakTepucTiku nHTepdeiicos nepeaaym AaHHbIX

Mogynb CPU-1 cofepxuT cnedylolne uHtepdeickl nepenayn AaHHbix: Eshernet, USB, Wi-Fi, RS-485, winHa BBofia/BbIBOAA.

NuTepdeiic Ethernet meeT cneayloLune xapakTepucTikm:

- cTaHpapt — IEE 802.3u;
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- ckopocTb nepegaun — 10/100 MéuT/c;

- aBTOMAaTUYECKOE OnpefesneHne MDI/MDI-X;

- MakcumanbHas annHa cermenta — 100 m;

- Tun kabens — UTP catb;

- pasbem — RJ-45;

- nHAuKaumna — ceetoamoabl «CeTb», «06M8H»;

- npotokonbl 06meHa — Modbus TCP (Master, Slave), crieumanbHbie npoToKonb.

NuTepdeiic USB nMeeT cnepyloLLme XapakTepueTUKA:

- craupapt — USBv2.0;

- ckopocTb nepepauu — LS, FS, HS, 1,56/12/480 MouT/c;

- Tunnopra — Host;

- pasbem — Type-A.

NuTepdeiic Wi-Fi nmeeT cneayloLune xapakTepucTukm:

- cTaHpgapT — IEEE 802.11b/g/n;

- nonoca paguoyactot — 2400-2483,5 MIu;

- npotokonsl Wwidpoanus — WEP, WPA, WPA2, WPA2-Enterprise;

- nHaukauua — ceetogmop «Wi-Fix;

- BKM0YeHMe/oTKNioYeHne — kHomnka «Wi-Fi»;

- aHTeHHa — BHYTPEHHAA.

NuTepdeiic RS-485 umeeT cneayloLume XapakTepucTikm:

- cTaHpapt — EIA-485;

- PexuM nepeaaqn — noayaynneKkcHbI;

~ ckopocTy nepeaadu (HacTpavsaeTcs nporpaMmHo) — 115200 6ut/c, 38400 6ut/c, 19200 6ut/c, 9600 61T/c, 4800 61T/c, 2400 61T/C, 1200 6UT/C;
- MOAKMIOYEHNE COTNAcyIoLLero pesncTopa — Nepembl4koli;

- ranbBaHN4ecKas N3onaLns, 3NeKTPUYeckas Npo4HoCTb, He MeHee — 500 B;

- MHAMKaums — ceetoanonbl «Rx», «Tx»;

- npotokonbl 06MeHa — Modbus RTU (Master, Slave), crieumanbHble npoToKoibl.

ViHTepdeiic BBOa/BbIBOAA WMHBI PACLLMPEHS 0CHOBAH Ha nHTepdelice RS-485 co creayiolyMm xapakTepucTukaMmm:

- PEeXuM nepeaayn — nonyaynnekcHbil;

- cKopocTy nepepaun — 1 Mout/c;

- MOJKMIOYEHNE COTNAcyIoLLero peancTopa — Nepembl4kolr;

- npotokon o6meHa — Modbus RTU.

1.2.8 XapaKTepucTIKi1 91eKTPOnUTaHNs

Mopynb CPU-1nnTaeTcs 0T MCTOYHMKA NOCTOSHHOTO TOKA C HOMUHA/IbHBIM BbIXOAHbIM Ha-NpshxeHnem Ue=24 B, ¢ ,OMyCTUMbIMI OTKNOHEHUAMY OT MUHYC 16% [0 nioc
20% (20,4 B..28,8 B).

NoTpebnsiembii Tok Mopyns CPU-1 npu HOMUHANBHOM HanPsKEHUM NUTaHUS He bonee 300 MA.

Mopynb CPU-1 obecneyvsaet nepeavy Hanpsxerus nutaqns (24 B) Ha wiHy BBOAa/BbI-BOAA AN NATAHNS MOyNel pacumpeHins. KOnnyecTBo NoAKIOYEHHbIX
k Mogynio CPU-1 Mopyneit paciumperust He LomxkHo npeBblwathb 10 4ns Mofynei WnpuHoii 35,6 MM 1 He Bonee 5, A9 Mopynel WUpUHoil 53,6 MM.
Mesxay MCTOYHNKOM NUTaHNs 1 Moftynem CPU-1 gonxeH BbiTb yeTaHOBNEH NNaBKMiA NPEROXPaHNTENb C HOMUHANbHBIM TOKOM, BbIYUCASIEMbIM N0 hOpMyne:

n
Inom = 2,0 x Zlei

i=1
roe Iei — noTpebnsiemblil TOK yCTaHOBEHHBIX B IMHENKY MOLynen.
Mogynb CPU-1vMeeT 3aluTy 0T HeBEPHOI NONSIPHOCTM NOAKMIOHEHUS IUTaHUS, NOAKIYEHNE NNTAHNS C HEBEPHOI NOASPHOCTbIO HE MPUBOSMT K €10 NOBPEXAEHNIO.
Mopynb CPU-1 uMeeT 3aLLuTy 0T NPEBbILIEHNS HANPSHXKERWS NTaHWs, nopor cpabaTbiBaHus 3awnTbl — 30 B.Mpu cpabaTbiBaHy 3aLMTLI PE3K0 YBENMYMBAETCS TOK
NOTPEGNEHMS, YTO OMKHO NPUBECTU K CPaBaTbIBAHMI0 BHELUHEN TOKOBOI 3alunThl (NNAaBKOro NPEAoXpaHmTens).
Mopynb CPU-1 BbaepXuBaeT npepbiBaHue NuTaHus Ha BpeMs He bonee 10 Mc bea Hapy-LIeHNS GYHKLMOHNPOBAHNS.
1.2.9 Yenosus skennyatauum
Mogynb CPU-1 npuropeH fng akenyaralum B TeMnepaTypHoM fnanasoHe Mutyc 40 °C go nnioc 55 °C, 1 oTHocUTenbHol BnaxHocTy ot 10% fo 95% bes 0bpagoBaHus
KOHJeHcara.
Mopynb CPU-1 npurofieH fns skennyarauuu Ha BbicoTe 40 2000 M Haf, ypoBHEM MopS.
Mogynb CPU-1, cornacHo FOCT IEC 61131-2-2012, BblAepXuBaeT B NPOLECCE BKCMIyaTa-Linu CUHYCONAaNbHYI0 BMGpaLMio B COOTBETCTBUN C TPEBOBAHMAMY yKadaH-
HbIMU B Tabnuue 8.

Tabnuua 8 — YcToNYMBOCTb K CUHYCOMAANbHON BUGpaLmMy

YacToTHbIl AnanasoH, My HenpepbisHasi BUGpauus Cnyyalinas Bubpauus
5<f<g4 CmelueHne 1,75 Mmm CmelleHve 3,5 MM

) ! NnocToAHHaa amninTyna NOCTOAHHAA aMnInTyaa
8.4<F<150 Yckoperune 0,5 g Yokopenne 1,0 g

NocToAHHaA amnanTyaa NoCTOAHHAA aMnNAnTyaa

Mogynb CPU-1 BbinepXvBaeT B NpoLecce aKkenayaTawui NonycuHyconaanbHble yaapbl aMnanTyaoi 15 g, AnnTenbHocTbio 11 Mc B Kax/0il U3 Tpex B3aMHO nepneH-
AVKYNSAPHBIX OCE.

1.2.10 Xapakrtepuctuku 3MC

Mopynb CPU-1, B cooTBeTcTBuM ¢ FOCT IEC 61000-6-4-2016, MMeeT npepenbHble 8Ha4eHNs SMUCCHM B OrOBOPEHHbIX YAaCTOTHBIX AUana3oHax, He 6onee yKasaHHbIX
B Tabnuue 9.



Tabnuua 9 — MpefenbHble 3HAYEHNS AMUCCUN

Mopt

YacToTHbIV fuanasoH

YPOBEHb XXECTKOCTI HOPMATUBHBIIA.
(PaccTosHue nsmepenns — 10 m)

YpOBEHb XECTKOCTI ONONHUTENbHBIN.
(PaccTosiuue nsmepenns — 30 m)

MopT kopnyca (MoMexi oT uanyyeHns)

30-230 MIy,

40 b (MKB/M) KBa3MNIKOBOE 3HaYeHNE

30 15 (MKB/M) KBa3UNMKOBOE 3HAYEHIEe

230-1000 Mry,

47 b (MKB/M) KBa3UNMKOBOE 3HAYeHIe

37 b (MKB/M) KBa3UNNKOBOE 3HaYEHME

Mogynb CPU-1, cornacHo IOCT 30804.4.2-2013, ycTONYMB K 3NeKTPOCTATUYECKNM paspsifiam B COOTBETCTBUN C TPEOOBaHNAMM ykasdaHHbIMU B Tabnuue 10.

Tabnuua 10 — YcTol4MBOCTb K 8NEKTPOCTATMYECKIM paspsiiam

MopTbl npunoxeuus WenbiTaHns YpoBeHb UcnbITaHni KpuTepuii oueHku peaynbtatoB
Kopnye, KHomku, nHTepdElicHbIe NOpTbI KonTakTHbIlt paspsin *4«B B
C COBAMHUTENAMM BospywHbii paspsg 4B

Mogynb CPU-1, cornacHo OCT 30804.4.3-2013, ycToit41B K papnoyacToTHOMY 871eKTpOMAarHUTHOMY MO0 B COOTBETCTBIW C TpebOBaHMAMMN ykadaHHbIMY B Tabnuue 11.

Tabnuua 11 — YcToiiuMBOCTb K 3NEKTPOMArHUTHOMY Nonio

Bup usnyyenuns [nanasoH yacToT YpoBeHb nCnbITaHMI KpuTepwin oueHkun peaynsTaToB
20-271Ty 1B/m
AmnautynHas mogynsuus 80% 1k ~
CUHycoupansHoi Gopmel 1.4-201Ty 3B/m A
80-1000 Mry, 10 B/m

Mogynb CPU-1, cornacHo MOCT P 51317.4.6-99, ycToi4nB K KOHAYKTUBHBIM PaJo4acToTHbIM TOMeXaM B COOTBETCTBUM C TPEGOBAHWSIMU yKasaHHbIMM B TabnnLie 12.

Tabnuua 12 — YeTo4MBOCTb K KOHAYKTUBHBIM PAAM04acTOTHBIM NOMeXam

Bup usnyyenns [nana3oH yacToT YpoBeHb UcnbITaHNi KpuTepuit oLeHku peaynbtatoB
0/
AmnautygHas Mouyn;{umq 80% 1kl 150 KLy — 80 MMy 3B A
CMHycOMAansHoN GopMmbl

Mogynb CPU-1, cornacHo IOCT 30804.4.4-2013, yCTONYMB K HAHOCEKYHAHbIM UMMYNbCHBIM NOMEXaM B COOTBETCTBIM C TpeboBaHMSMI yKasaHHbIMI B Tabnnue 13.

Tabnuua 13 — YcToiAYNBOCTb K HAHOCEKYHAHBIM UMMYNbCHBIM NOMeXaMm

MopTbl npunoxenns YpoBeHb UcnbITaHMI KpuTepwin oueHkn peaynsTaToB
NHTepdeiicHble nopThl 0.5«B
MopTbl LMdpPOBLIX BXO0[10B/BbIX0]0B 0,5kB
MopTbl aHanorosbix BXO[10B/BbIX0[0B 0,5 kB g
MopT nuTaHus 0,5«B

Mogynb CPU-1, cornacHo MOCT P 51317.4.5-99, ycTONYMB K MUKPOCEKYHAHBIM UMMYNbCHBIM NOMEXaM B COOTBETCTBUM C TPeBOBaHUSIMN ykasaHHbIMI B Tabnue 14.

Tabnuua 14 — YcTo4MBOCTb K MUKPOCEKYHAHBIM UMMYNbCHBIM NOMeXaMm

MopTbl npunoxeuus YpoBeHb UcnbITaHni KpuTepuii oLeHku peaynbtatoB
MopT NuTaHus 0,5kB/CM/DM B
1.3 Cocrtas nsgenus
KomnnexT noctasku Mopyns npouieccopHoro CPU-1 npuseneH B Tabnuue 15.
Tabnuua 15 — KomnnekT noctasku
HanmeHoBaHue 0603HayeHne Konuyectso
Moaynb npoueccopHbiii CPU-1 MKINK.421243.001 1
Macnopt MKMK.421243.001MC 1
1.4 YetpoiicTeo v pabota uspnenus
1.4.1 ApxuTekTypa cuCTeMbl
MK cTponTes Mo MOAYNbHOMY NPUHLMNY U MOXET UMETh B CBOEM COCTaBE MOAYN, NPUBELEHHbIE B TabnuLe 16.
Tabnuua 16 — Mopynu /1K
HanmenoBaHve mopyneit 0603HayeHne Al AO DI DO
Moaynb npoueccopHbiii CPU-1 MKINK.421243.001 4 2 20 8T+2P
Mogynb npoueccopHbiti CPU-2 MKINK.421243.002 - - - -
Mogynb npoteccopHblit CPU-2-01 MKNK.421243.002-01 - - - -
Moaynb npoueccopHblit CPU-3 MKNK.421243.002-02 4 - 12 4T+2P




HaumenoBaHne mopynei 0603HayeHmne AI AO DI DO
Mopynb aHanorosoro BBoga AI-4 MKNK.421243.003 4 - - -
Mopynb aHanorosoro Baoja AI-8 KMK.421243.004 8 - - -

Mopynb aHanorosoro Bbisofa AQ-2 MKNK.421243.005 - 2 - -
Mopynb aHanorosoro Boisofa AO-4 MKNK.421243.006 - 4 - -
Mogynb guckpetHoro Beofa DI-8 MKMK.421243.007 - - 8 -
Mopynb auckpeTHoro Beofa DI-16 KNK.421243.008 - - 16 -
Mopynb auckpeTHoro Bbisoaa DO-8 MKNK.421243.009 - - - 8T
Mogynb fuckpetHoro Bbisofa DO-16 KNK.421243.010 - - - 16T
Mopynb paciunpenns WwWiHbl BE-1 MKNK.421243.011 - - - -

- AI — kaHanbl aHanoroBoro BBOAA;
- AQ — kaHanbl aHanoroBoro BbIBOAA;
DI — KaHanbl LMGPOBLIX BXOLOB;
DO — kaHanbl LidpOBbIX BbIXOLOB;
- T — TPaH3NCTOPHbII BbIXOL;

- P — peneiiubii BbIXOA.

MK COAepxat npoLecCopHbie MOdynu, MOAYNN BBO,ELa/BbIBOﬂH N MOAYNb paclNPeHna WWHBbI.

MpoueccopHble Mopynu CPU-1, CPU-2, CPU-2-01, CPU-3 siBnsioTes nonHougHHbiMu MK ¢ onpesenexHbiM Habopom (unn 6e3) kaHanos BBOAa/BbIBOLA 1 OTAMYAIOT-
¢Sl Aipyr oT Apyra HabopoM annapaTHbIX PecypcoB. Ha npoLieccopHble Moayny no 3akasy notpebuTtens yctaHanueaeTcs cpena ucnonHeqns Kackan-CAY 4.0 unu

MasterSCADA 4D, unu tonbko 0S Linux

Mopynv BBOAA/BbIBOAA CAIYXXAT ANsi pacLUMpeHust KONMYecTBa 11 TUMOB KaHaoB MOfyneli IPOLECCOPHBIX, HO MOFYT MCMONb30BAThCS U ABTOHOMHO, BYAy41 NOfKH0-
YEHHBIMY K LLEEHTPaNbHBIM YCTPOCTBAM CTOPOHHUX NPON3BOANTENei. Mopyny BBofia/BbIBOAa NofiktoyatoTest K MofynsiM CPU nocpeacTBOM BCTPOEHHO WIHbI BBOfA/
BbIBOAA, NOCTPOEHHOI Ha 6ase nHTepderica RS-485 ¢ npoTokonom Modbus RTU. 3apaHue aapeca Mogyns npo3BoMTCS MOBOPOTHbIMIA NEPEKNIYaTENsIMU Ha MNLEBbIX

naHensix Mogyneit, AnanasoH agpecos — 1..64.

BcTpoeHHble kaHanbl BBoAa/BbiBofa Mogyneit CPU-11 CPU-3 normdeckin HaxoasTes B aipeCcHOM NPOCTPAHCTBE WiHbI BBOAA/BIBOAA, B BUAE MOLYNS C GUKCUPOBAHHBIM

afpecom — 255. Kapta peructpos Modbus mogynst CPU-1 npusepeHa B npunoxeHun A.

Mopynb paclumpeHust Wwikbl BE-1 cryxunT Ans nofknioyeHns Mofyneli BBoaa/BbIBOAA K WiHE paclumpeHus npu ycTaHoBke Mopyneil CPU 1 BBopa/BbiBoAa Ha pasHbiX

DIN-peiikax unu B pasHbix Wkadax.

Pa3nnyHble CTPYKTYpbl NOGTPOEHNS CUCTEMbI YIpaBneHns Ha Moaynsix MK, npuBeAeHb! Ha pucyHkax 3 v 4.

Pucynok 3 — YeraHoska mogyns CPU-1 ¢ mogynamu BBO/1a/BbIBOLA HA OFHON DIN-petike
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1.4.2 OpraHbl ynpaBneHus u uHouKauum
OnucaHne cocTosHs HanKkaTopoB Mofyns CPU-1 npeacTasneHo B Tabnuue 17.

Tabnuua 17 — CocTosiHue nHAMkaTopoB Mopyns CPU-1

Vle/IKaTOp/Ll,BeT HasHayeHue PeXumbl paﬁorbl
DI 1..20/3eneHbiit CocTosiHEe LinpoBbIX BXOA0B CBETUTCS NpU HANWYUM CUTHANA Ha BXO1e MOAYNA
DO 1..10/xenThiin CocTosIHME LMQPOBLIX BbIXOAO0B CBETUTCS NPY HANMYMN YNPaBASIOLLEr0 CUTHaNa Ha BLIXOJHON Lienu Moayns
«MWT»/kpacHblit CocTosiHWe Lienein nuTaHus CBeTUTCS Npy paboTe BHYTPEHHINX MCTOYHUKOB NUTAHWS MOBYNS
«OBMEH»/3eneHbiit CocTosHue 06MeHa Mo LWrHe BBoa/BblBofa MuraeT npu 06MeHe faHHbIMM N0 WUHE BBOAA/BbIBOAA
«PABOTA»/xenTbiit CocTosH1e ynpaBnsioLLeil Nporpammb MuraeT Kaxablit Linkn paboTsl cpedbl ncnonHewns Kackaa-CAY 4.0
«Wi-Fi»/3eneHbiit CoctosHue mogyns Wi-Fi CsetuTes nput Bk4eHHoM moayne Wi-Fi
«USB»/enTbiit Coctoqxue nopta USB CBeTuTCS Npyu 06MeHe AaHHbIMY ¢ nopTom USB
«Tx»/3eneHblit CocTosHue «TEPE[JAYA» nopTa RS-485 CsetuTed npu nepefaye faHHbIx 13 nopta RS-485
«Rx»/XenTbili CoctosHue «[TPUEM» nopta RS-485 Caerutea npu E%VI_%ZHHHHHX BNopT

Ha nuuesoit naHenu Mopyns GPU-1 pacnonoxeHs! KHOMKW, UMeloLLme cnegytoLne dyHKLnm:

- kHonka «Wi-Fi» — KHomKa BKNIo4YeHUs BCTPOeHHoro paguomoayns Wi-Fi;

- KHonka «USB» — kHomnka nHuumupyioLas obmeH no nktepdeiicy USB.

KHonkw nopaepxuBaioT AaHHble GyHKLMM Npu paboTe Moayns, yaepxuBaHue nioboii N3 KHOMOK B HAXATOM COCTOSHIN B MOMEHT BKIOYEHWS! IUTaHNS NPUBOAUT
k cbpocy Nonb30BaTENbCKIX HACTPOEK 1 BOBPATY MOAYNS K 3aBO[ICKMM yCTAHOBKAM.

Mogynb CPU-1 conepXuT NepeMbIiky, KOTOPbIE LOMKHbI BbITb YCTAHOBNEHbI B COOTBETCTBUM C MPUMEHEHMEM. [1151 TOrO 4TO6bI NBMEHMTH NONOXEHIE NEPEMbIYEK HE-
0bxopnmo pasobpats kopnyc Mogyns CPU-1, BbIHYTb COOTBETCTBYIOLLYIO NNIATY, NOCTaBUTL NEPEMbIYKY B TPEBYEMOE NonoxeHue 1 cobpats Mogynb CPU-18 obpaTHOM
nopsake. Mogynb CPU-1 conepXuT 1Be N0Nb30BATENbCKME NEPEMbIYKY, YCTaHOBNEHHbIE Ha nnaTe nopTos Moayns (DKVK.758.776.034). Mepembluki XP2 u XP4 npe-
HasHaueHbI 419 NOAKMIOYEHIS COMNACyIOLLMX PESUCTOPOB (TEPMUHATOPOB) B MHTEPdEICHBIE TMHIM RS-485-111 RS-485-2 COOTBETCTBEHHO M NOKA3aHbI HA PUCYHKE 5.

Pucynok 5 — Pacnonoxenue nepembluexk XP2 u XP4
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Tabnuua 18 — YctaHoBka nepemblyek XP2 u XP4

Pacnonoxexne nepembiyku Pexum
KoHTakTbl 1-2 TepmuHaTop OTKMI0YEH
KouTakTbl 2-3 TepMuHaTop NOAKMIOYEH

1.4.3 HasHa4eHe KOHTAKTOB PasbemoB Moy
HaaHaueHne KoHTaKTOB pagbemoB Mopyns CPU-1 npueeseHo B Tabnuue 19.

Tabnuua 19 — HasHayeHUe KOHTAKTOB pasbeMoB

Tpynna KoHTakT Tun HasHayeHune Npumeyaune
+ Bxop M110¢ NCTOYHMKA NUTaHNS
248
- Bxop MWHYC NCTOYHNKA NUTAHNS
COM Bxon OB/t BXO LMGPOBX BXOROB MoAKmoYeHe K NI0CY UMW MUHYCY NCTOYHINKA NUTaHNS
DI B 3aBVCMMOCTH OT TINA BXOJ0B
DI1..D120 Bxog, Lindpossie Bxogb
Al All+.. Al4+ Bxon AHanoroBble BXObl — N/OC
AIl-..Al4- Bxopn AHanorosble BX0bl — MUHYC 06benyHeHbl B moayne
D01_D0O1, b02_D02 Boixopn Lndposbie BbIXx0AbI NO KoHTaKTbI pene
DO COM Bxon 061wt BX0A NUTaHWS LLMGPOBBLIX BbIXOLOB MoaKmio4eHue K Nocy UCTOYHNKA MUTaHNS
D03..D010 Bbixop Lindposbie Bbixopbl TpaH3NCTOPHbIE BbIXOAbI
AO01+, A02+ Bbixop, AHAnoroBbii BbIX0L — MG
A0
AO01-, A02- Bbixop, AHanorobli1 BbIXOA — MUHYC 06beavHeHb! B MOfyne
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1.5 MapkupoBka 1 nnombupoBsaHme

1.5.1 MapkupoBka Mopyns BbinonHseTcs B cootseTcTBUM ¢ TOCT 18620-86 1 coaepxuT cnepyioLme Haanucu:

- HaWMeHoBaH1e MoLyNs;

- ycnoBHoe 0603Ha4eH1e Moayns;

- pary uarotosneHus (Mecsu, ron);

- MOPSAKOBbLI HOMEP MOLYNS MO CUCTEME HYMEPaLUN NPEANpUS TS -M3roTOBUTENS:;

- TOBApHbIV 3HAK NPEANPUSTIS-N3rOTOBUTENS;

- Hapnucb «Cpenado B Pocoum»;

- e[WHbIV 3HaK 0BpaLLieHMs NpoayKLNK Ha pbike EASC.

1.5.2 MnombupoBaHre Moayns NPOBOANTCS NPEfNPUATIEM-MSTOTOBUTENEM NPY NPOU3BOACTBE UM 0BCNYXMBAIOLLEN 0praH13aLmel Npu akenayaTaLmi.
MNnom6upoBaHE 0CYLLECTBASIOT Ha CTHIKE NIMLIEBOI NAHENN C OCHOBAHWNEM KOPMYCa HakNeWnBaHNEM rapaHTUITHON STUKETKM G IOFOTUMOM NPEANpUSTUS-U3roToBNTENS
nnv obenyXuBatoLLeil opraHusaLyei.

1.6 Ynakoska

Mopynb ynakoBbIBaeTCS B CNeLManbHo N3roTOBNEHHYH0 KAapTOHHYI0 KOPOOKY.

YnaKoBKa 3alLuLaeT Moay/b 0T NOBPEX/EHWIA BO BPEMS TPAHCNOPTUPOBAHNS.

YnakoBka Ang XpaHeHus 1 TPaHCMOPTUPOBaHUSA COOTBETCTBYET YCNOBUAM TpaHcnopTuposanns «G» no FOCT 23170-78.

2. UCMOJIb30BAHUE M0 HASHAYEHUIO

2.1 3kcnnyaTaunoHHbIe OrpaHnyeHns

Mopynb CPU-1 [omKeH 3KennyaTUpoBaThCs B YCNOBUAX, OTOBOPEHHbIX B M. 1.2.

Mpv pabaTe ¢ MopyneM onacHbIM NMPOMSBOACTBEHHbIM HAKTOPOM SBASIETCS HanpshkeHue 220 B, KOTOPOE MOXET BbITb NMOLKIMIOYEHO K peneiiHbiM LdpoBbIM Bbixopam D011 DO-2.
Mpu akennyaTaLmy Mopyns Heobxoaumo cobniofatb TpeboBaHNs «[TpaBUN BKCMNyaTaLM 3N1EKTPOYCTAHOBOK NOTPEbUTENE>.

2.2 TloprotoBKa M3oenus K cnonb3oBaHuio

2.2.1 PacnakoBblBaHue

Meper pacnakoBbIBaH1EM MOYNS NOCNE XPaHEHMS ero Ny TeMnepaType okpyXxaloLLero Bosayxa Huke 0 °C He0bX0AMMO BbifepXaTb ero B ynakoske He MeHee 8 4acos
B MOMELLIEHIN G NON0XMTENbHON TEMNEepaTypoli Bo3ayxa.

BekpbITb ynakoBKy 11 TpOM3BECTY OCMOTP MOLYSt HA OTCYTCTBIE MOBPEXAEHNI KOPMTyCa.

MpoBepUTL KOMNNEKTHOCTb W CEPUIAHBIIA HOMEP MOLYAS Ha COOTBETCTBME C [LaHHBIMU B NacNopTe UAenus.

2.2.2 YcTaHoBKa 1 NOAKN0YeHMe

Mepeq nofKnio4YeHem Mofiynst HeobxouMo:

- pa3obpaTb MOAy/b;

— MOJKNIOYNTb BNIEMEHT NUTaHUA B pazbem XP12 nnatei LM (MKIMK.758.776.012) Mogyns;

- YCTaHOBWTb, MPY HEOOXO[MMOCTH, KapTy NamaTy B cnoT SD-KapTbl nnaTsi LifT;

- YCTaHOBUTb Nepembiuki XP2 u XP4 Ha nnate noptos Mopyns (DKVIK.758.776.034) B He06X0AMMOE NONOXEHME;

- cobpaTb Mogynb.

Pasbopka 1 chopka MoayNs NPOMSBOANTCS CRELYHOLLIMM 06pasoM:

- OTAENUTb OCHOBAHWUE OT OCHOBHOIO KOPMyca MOAYNA, IPEOA0/eBas CONPOTUBAEHIE 3aLLENOK;

- OTKPYTUTb 8 BUHTOB, COEAMHSAOLLX CBOPKY NNaT 1 Kopnyc Mopyns;

- 13BMeYb COOpKy MnaT n3 kopnyca;

- 13BMeYb 13 cHopKU HEobX0AMMYI0 NNaTy 1 MPOU3BECTY C HEil HEODXOAMMbIE AENCTBIS;

- cobpaTb MoZynb B 06paTHOM NOpAAKE.

YeTaHoBuTb Moaynb Ha DIN-peiiky. Peiika fomKHa BbiTb NOAKNIOYEHA K 3ALLUTHOMY 3a3EMNEHMIO OTAENbHbIM NPOBOAHUKOM.

MoAKMOYNTb K MOAYI0 NMHWM MUTaHWS, LieNV KaHanoB BBOAA/BbIBOAA U MHTEPQElicHbIe kabenu. Ha pucyHke 6 npuBeaeH NpuMep NOAKIOYEHINS MOLYNS ¢ TOKONpU-
eMHbIMU LindPOBLIMU BXOAAMM 1 ABYXNPOBOAHBIMY aHAN0roBbIMY faT4nkamu 4..20 MA.

PucyHok 6 — Mpumep nogknioyerus mopyns GPU-1
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B npuMepe, NpuBEAEHHOM Ha PUCYHKE, YCTIOBHO NOKA3aHbl PasfiefbHble MCTOuHMKM nuTaHus (VM) Ans Kaxioro TUna BXOAHbIX/BbIXO[HbIX CUTHASOB, HA NPAKTIKE
PEKOMEHLYETCS UCNoNb30BaTh OTAEMbHBIA NCTOYHUK A8 IUTaHUS MORYNS 1 OTAENbHBIV [S NUTaHUs BCEX TUNOB NOMEBbIX Lienelt. B cnyyae HebnaronpuaTHoil
NeKTPOMarH1THO 06CTaHOBKM PEKOMEHLYETCS NPUMEHSITb OTAENbHBIIA MCTOYHUK 151 aHANOr0BbIX BXOA0B C NOAKMIOYEHNEM €70 MIUHYCA Ha 3aLLMTHYI0 3eMIi0 Yepes
peauctop 1 Mom.

MoakntoyeHue LndPOoBbIX BXOA0B BOSMOXHO Kak B TOKOMPUEMHOM, Tak 11 B TOKOMOAAIOLLEM PEXMME, Kak N0KasaHo Ha pUcyHke 2.

BoiBogbl ALL-, AI2-, AT3- 1 AL4- aHanoroBblx BXOLOB 06beNHEHbI B MOTYNE, YT TPEOYETCS yYUTHIBATL MPY NOAKMIOYEHN aHANOTOBbIX AaTYMKOB. CXEMbl MOKIOYEHNS
PasnnyHbIX TUNOB AATHYMKOB K aHaNOroBbIM BXOAAM N0Ka3aHbl Ha PUCYHKE 7.

PVICYHOK7 — BapVIaHTbI noakno4eHnsa aHanoroBbiX BX040B

CPU-1 CPU-1

Al1+ AM- A2+ Al2- AI3+ AI3- Al4+ Al4- Al1+ Al1- A2+ AI2- AI3+ AI3- Al4+ Al4-

A QOOOIOO00® QO OOIBOO0 @

72t il 1))

OATYUKU -TEHEPATOPbI
TOKA N HANPAXEHUA

ABYXMNPOBOAHbLIE OATYMKN —
TOKOBAA METNA 4...20 MA

Llenv ynpaBneHus, nofknioyeHHble K peneiiibim Boixogam DOL 1 D02, Heo6X0AMMO 3aLMTUTL NNABKIM NPELOXpaHNTENEM.
MopknioyeHne nHTepdeincos RS-485 HeobX0ANMO BbINONHATH B COOTBETCTBUM C PUCYHKOM 8. [IMHMA BbIpaBHUBAHS NOTEHLMAN0B NPUMEHSIETCS NPY G0NbLUNX paccTo-
SHNSX MEXZY NPUEMHIKOM 1 NepefaTynkoMm. B cryyae HebnaronpusiTHOI 8NeKTPOMarHNTHOI 06CTaHOBKM PEKOMEHYETCS UCTONb30BaTh 3KPaHMPOBaHHbIA Kabenb.

PucyHok 8 — MonknioueHune uHTepderica RS-485

120 Om _'; 120 Om

Z)xpz

—_———

|
RS-485-1 RS-485-2
A B C A B C JINHWS BbIDABHUBAHUS
|® ® ® | | ® ® ® | noTeHynanos
. /

120 Om

QN5 NOAKMIOYEHNS MONEBbIX LENeil PEKOMEHLYETCS UCTIONb30BaTb 3KPaHNPOBaHHbIE kabenu ¢ 3a3eMneHneM akpaHa Ha Bxope B wkad MNNK.

2.3 HacTpolika v nporpaMMI1poBaHm1e KOHTPONepa

2.3.1HacTpolika napamMeTpoB KOHTponmepa ¢ noMollbio Weh-KkoHconu

Web-koHconb — 870 y06HBIN MHCTPYMEHT ANst NPOCMOTPa MHPOPMALMI 0 COCTOSHIM KOHTPONNEPa U HACTPOIIKM €ro NapamMeTpoB, UCMONb3ys cTaHAapTHbIi Web-6pa-
y3ep NepcoHanbHoro KoMMbloTepa 1nn HoyThyka.

[ns nopkioyeHus K Web-KoHconm nogkniounTe komnbioTep (HoyTOYK) 1 KOHTpoAnep K 0fHoi ceTw Ethernet nan nogkio4mnTe KOHTPOANEP CeTeBbIM kabenem Hero-
CPBACTBEHHO K KoMMblaTepy (HoyTEYKY).

2.3.1.107kpbITUE Web-KoHconm

3anyctute Web-6paysep v BBeguTe agpec 172.16.0.125 B afpecHoii cTpoke v HaxmnTe Enter. 0TkpoeTcs cTpaHuLa BBOLa napons Ans Bxoaa B Web-koHconb KoH-
Tponnepa.

BHumanve! Ecnv koHTponnepy 3agaH apyroii IP-agpec, To BBeAuTE ero BMecTo afpeca 172.16.0.125.

Haxmue Enter. OTkpoeTes cTpanuLa BBofa napons ans Bxoaa 8 Web-koHconb KoHTponnepa. Bup, cTpaHuLibl NpecTaBnex Ha pucyHke 9.

PucyHok 9 — Web-koHconb, cTpaHuLia BBoaa napons

Al -
PoST— L 'BORCEEECR O

< C O @ Hesawvuero | 172.16.101.125/logonhtm Qa % 20

K3A3 % P —

OCHOBAH B 1945 A OptiLogic L
Bxog,

BBeavTe UM NONb30BaTEA

BeeauTe napons
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BeenwTe uMs nonbsoBatens «adminy, BBeAUTE Naponb «adminx (Naponb N0 yMONYaHuio) U HAXMUTE KHOMKY «BoiTH».
BHUMAHVIE! HacToaTeNbHO pEKOMEHYETCS USMEHUTBL Napollb M0 yMonYaHuio Ans nons3osarens «admin» (n. 2.3.1.15).
2.3.1.2 Hasuraums 8 Web-koHconu

Web-koHconb — 8T0 Habop CTPaHWLL, Ha KOTOPbIX 0TOBPaXa@eTCs MHPOPMALMS 0 KOHTPONNEPE U ero TekyLuMe napameTpbl. Ha pucyHke 10 npeAcTaBneHa rasHas

CTpaHuLa.

[Lins HaBuraumu no Web-KoHconu KOHTponiepa NpeaHasHaueHo MeHI0 B NEBOI YacTV CTpaHuLbl. [Py BbIGOPE KOHKPETHOTO NYHKTa MEHI0 0TKPOETCS COOTBETCTRYIOLAs

eMy cTpaHuua Web-koHconu.

PucyHok 10 — Web-koHconb, rnasHas cTpatunua

7A CPU-1-17216101.125

< C O @ Hesawnweno | 172.16.101.125/indexhtm

KIA3 A

TV, = @ B % o s-a s N osoe-f4]

Nporpaumupyenuili KoHTpOAREp

OptiLogic L

Kopfbonnep
0 kowTponnepe.

Cratye

Cpena ncnonHeHus
3arpyzka KoHurypaum
BLIrpy2«a apxvieoe

ypHan
HacTpoiik
JNlokaneHas cets

flaTa n Bpenn

CUHXpOHUZAIUA BpemeHn
Linioz Modbus

Touka aecTyna Wi-Fi
ABMUHACTDUPOBaHIE
Mapons agMyHMCTpaTapa
Vnpasnerine HacTpOiKaMu

OBHoenerue MO

Mepesarpyzka

Jazoackire HacTpOTKW

VIHpopMaLyis o KoHTponnepe

KoHTponnep

Mogens: cPU-1

Npoueccop: ARM Cortex-AS 536 Mryy
OneparnsHas NamaTs (SDRAM): 244 MB

‘SHEPrOHe3aBUCAMAA NaATh (FLASH): 256 M5
SHEPrOHE3aBUCALIAA NaMATS (SRAM): 128 KB

Kapra nawarm: 7.4T6

VHTepdeiichl cBA3N

MopT Ethernet:

1
MopT RS-485: 2
MNopt USB 2.0: 1

1

Mogyne Wi-Fi:

BCTPOEHHbIE BXOALI/BBIXOAb!

Lin@poEsie Bxoas! (DI): 20
AHAAOrOEbIE BXOAH (AD): 4
Linpoesie Bixops! {DO): 8T+2P
AHANOroBblE BLIXOAB! (AQ): 2

aQ

[naToro 4TOGbI COXPaHWUTb N3MEHEHWNS, CLeNaHHbIe Ha CTPaHWLe C HaCTpOVIKaMI/I, H806XOD,I/IMO HaXaTb KHOMKY «an/IMBHI/ITb HaCTpOPIKI/I» BHW3Y CTPaHWLbI. Ha pucyHke

11npeAcTaBneH npUMep HacTPOEK G KHOMKON «[PUMEHNTb HACTPOIKM». M1 NEPEXofe Ha APYTYI0 CTPaHNLL 63 HaxaTus 9T0 KHOMKN U3MEHEHNS COXPaHeHbI He ByayT.

PucyHok 11 — Web-koHconb, npumep NpuMeHeHUst HacTpoek

4 CPU-1-17216.101.125

x'+-‘... @ 89" 8 N 2- @

<« Cc 0 @ He zammueno | 172.16.101.125/index htm

K3A3 "5

KoHTponnep

a & s

MporpaMmupyemelii KoHTponnep

JlokanbHas ceTb

0 KoHTpo/NEepe

Cratyc

Cpepa ucnonHeHus

3arpyzka

Buirpyska apxusos

KypHan

Hactpoiikn

JlokanesHas ceTb

Jlata 1 Bpema
CVHXPOHM3aLUA BPEMeHN
Lnwz Modbus

IP-aapec (A0MOAHWUTENbHbINA): |:|
Macka noaceTu:
OCHOBHOIA LL/03:

MpUMeHNTL HacTpoliku

KOHUrypaLum

Touxka goctyna Wi-Fi

ALMVHNCTPUPOBaHIE

Mapenb agmuHWcTpaTopa

YnpaBAeHne HacTpoiikamin

06HoBAE

Hne [0

lMepesarpy3ka

33BOACKME HACTPOMKI

OptiLogic L

Mocne N3MeHeHNs HaCTPOEK MOXET NoTpeboBaTbCs Nepesarpyaka KOHTpoNNepa, YT06bl NBMEHEHNS BCTYNAN B ciny. B 8ToM criyyae cpady nocne HaxaTust KHOMKY
«[lpuMeHNTb N3MeHeHs» BYET BbIfaH 3aNpoc Ha nepesarpysky KOHTponnepa. Ha pucyHke 12 npepcTaBneHa cTpaHuLa ¢ 3aNpocoM Ha nepesarpysky KOHTPonnepa.
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PucyHok 12 — Web-koHconb, CTpaHNLa ¢ 3aNpocoM Ha nepesarpysky

A CPU-1-17216101125 x B+ -8 8 > @ 8+ 9" 8 N o- 9-[¢] .

< C O © Heszawwwero | 172.16.101.125/confightm Qa &% @O

Pa6ounii NpoeKT UaMeHeH. ViaMeHeHVst BCTYNST B CUAY NOC/e Nepe3arpysku KOHTposiepa.

TlepesarpysuTb KOHTpOANER

Ecnu nsmeHseTcs cpasy MHOT0 HaCTPOEK, TO MOXHO He NepesarpyXatb KOHTPONNEP NOCAE KaXA0r0 U3MEHEHs 1 NepesarpysinTb ero 0fjy1H pas no OKOHYaHUI HACTPOIIKK
¢ noMoLLbio cTpaHuLbl «Mepesarpyaka» Web-koHconu.

2.3.1.3 MpocMoTp MHdOPMALMM 0 KOHTPONIEpE

[ins npocMoTpa MHbOpMAaLMKM 0 KOHTPOANEpe NPefHagHaueHa cTpaHuLa «Hdopmaums o koHTponnepe» Web-koHconu. Bug cTpanHuLbl npeacTaBneH Ha pucyHke 13.

PucyHok 13 — Weh-koHconb, cTpanua «/HbopmaLys 0 KOHTponnepe»

Z CPU-1-17216101125 x [+ T . 8 @ B BB N o @ °
& C O @ Hesawnueno | 172.16.101.125/index.htm aQa % & 0
K3A3 7 F——
ACHOBAN B 1925 A OptiLogic L

T WNHdopmaLms o KOHTponnepe
O KoHTpONEpe
craryc KoHTponnep
Cpeaa MCNONHeHNA Mogens: CPUA

3arpyzca KoWGUTypaLMH

Mpoueccop: ARM Cortex-AS 536 Mry
BLIrpy2Ka apXuE0E
. Oneparnaras nasrs (SDRAM): 244 MB
Hacrpoiiiar SHepronesascuan NaaTs (FLASH): 256 M5
Nokarkas ceT Sepronesascuiian nansTs (SRAM): 128 KB
(BN Kapra namsTL: 7.4T6

CUHXpOHUaLYR Bpetany

LWinkos Modbus

Touxa goctyna Wi-Fi et @R

AQMAHICTRApOEaHIE Mopr Ethernet: 1
Napons aaumHwcTpaTopa Mopr RS-485: 2
Ynpasnervie HacTpolikanm Hopr USE 2.0: q
O6HoBneHMe MO Pl

Moy WiFi: 1

Nepesarpyska

33BOACKVE HACTPOIKA
BCTPOEHHbIE BXOABI/BLIXOABI

Lingpoesie EX0as! (DI): 20
AHANOTOBbIE EX0AbI (AL): 4
LndpoBeie BbIXOAb (DO): 8T+2P
AHanorosble sbixofs (AC): 2

Ha cTpaHuLe nHdopMaLm o KOHTpoNNepe oTobpaxaeTcs:
- MOfenb KOHTPONNepa;

- TWN W TaKTOBast YacTOTa NPOLLECCOpa;

- 06beM ycTaHOBNEHHOI! OnepaTUBHON NamsTH;

- o6bem xectkoro amcka (FLASH);

- 06bem aHeproHesasucuMolt namatin (SRAM);

- 06beM ycTaHOBNEHHOI KapThl NaMATY;

- KONMYECTBO BCTPOEHHbIX MHTEP(ECOB CBA3Y;

- KONMMYECTBO BCTPOEHHbIX BXOAOB 11 BbIXO[0B.

2.3.1.4 NpocMOTp COCTOAHMS KOHTpOMNepa

105 NpocMOTpa TEKYLLEro COCTOSIHS KOHTPOMNEpa NpefHasHayeHa cTpannLa «CTatyc koHTponnepa» Web-koHconu. Bup cTpaHuLpl npeacTaBneH Ha pucyHke 14.

PucyHok 14 — Web-koHconb, cTpaHuua «CTaTyc KoHTponnepa»
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Komrponnep CTaTyc KOHTponnepa
0O KoHTpOMNEpE
Cratyc OnepawvoHHaa cuctema
P T Bepaua: Linux 4.9.87-linux4sam_5.8-dirty #1 Mon Oct 14 06:23:40 UTC 2019

3arpyzka kouurypatuu

TexyLujee Bpens: 24.11.2019 11:29:54
BLirpyaka apxueos

KypHan

BRI JlokanbHas ceTb
NlokansHan ceth MAC-agpec: 54:10:eC:a0:79:96
AeTm O EEEE 1P-agpec: 172.16.101.125

CHHxpOHNZaLYS Bpemein

1P-aApec (A0MOAHTENBHBIF):
IWntoz Modbus s

Touka gocTyma Wit Macka nogeem: 255.255.255.0
ABMMHUCTPPORaH e OCHOBHO W03 172.16.101.254
Maponk aaMMHUCTpaTOpa
YnpaBeHyie HaCTpOMKaMH Touka goctymna Wi-Fi
O6Hosnenne N0

CocToAHme: OTKnoqeHa
Mepezarpyzxa
33E0ACKAE HECTPOTIKN e () optilogic
Sawwmra: WPA/WPA2-PSK
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Ha cTpaHuLie COCTOSHNS KOHTpONNEpa oTobpaxaeTcs:

- TVN V1 BEPCUS ONEPALIMOHHOI CUCTEMbI;

- TeKyLLee NoKanbHoe BPems KOHTPONepa;

- MAC-appec KoHTponnepa;

- OCHOBHOW 1 [LoN0AHUTENbHbINA IP-afpec, Macka noaceTn 1 IP-afpec 0CHOBHOIO LAI03a;

- cocTosiHne Touku foctyna Wi-Fi, uMsi ceTV 1 TV 3aLumnTbl ANs BKOYEHHON TOYKM OCTYNA.

Y4706bI 06HOBUTb MHGOPMALMIO, HAXMUTE KHOMKY «0BHOBUTb» BHU3Y CTPaHNLbI.

2.3.1.5 lpocmoTp MHbOpPMALMK 0 Cpese NCNonHEHNs!

[lns npocMoTpa MHpOpMaLLM 0 CPEfie MCTIONHEHS KOHTPONNepa NpeaHasHa4YeHa cTpaHnLa «Cpefa ucnonHerns» Web-koHconu. Bug cTpaHuLbl npeacTaBneH Ha pu-
cyHke 15.

PucyHok 15 — Web-koHconb, cTpanua «Cpeaa ucnonHeHns»
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KorTponnep Cpega ncnonHeHns
0 KoHTpORnEepe
cranye Crarye
Cpeaa wcnonHeHus Bepona: 4022
iR CocTogHme: RUN
BLIrpy2Ka apXUECE P
Sy BpES HENPEPBIEHON PaGOTH: 0 days 00:40:02
Hacrporika PaBouMi wnkr: 250 c
A S TeRyWAA warn: 21.865 MC

[laTa u Bpems
CHHXpOHYZaUA BpeNeH i
Linioz Modbus

Tekyljasn KoHGUrypaums

Toua gocryna WiF Cepeep npoexros: 172.16.101.200
ABMUHACTPUpOEaHME Npoek: AO K3A3 TecToBBIif CTerg CPU-1
Tapons 3AMMHACTPaTOpa Yaen: KonTponnep

VMpaBneHNe HaCTPOiikaMM
el
JaBoAcKue HACTPOTiKM
Ha cTpaHuLe MHpOpMaLMm o cepesie NCMONHEHUs 0TOBpaxaeTes:
- BEPCUA CPEAbl UCMIONHEHMS;
- TeKyLLee COCTOSHUE CPefbl UCMONHEHWS;
- BPEeM$ HenpepbIBHOV PaboTbl CPebl ICMONHEHS MOCNE BKMKOYEHWS NTaHNS;
- 3afjaHHOE 1 TeKyLLee BpeMsi paboyero LMKna KOHTponnepa;
- IP-appec cepBepa NPOEKTOB 1 TEKyLLMIA pabounii NpoeKT KOHTpoNepa.
Y4706bI 06HOBUTb MHGOPMALMIO, HAXMUTE KHOMKY «0BHOBUTb» BHU3Y CTPaHNLbI.
2.3.1.6 3arpyaka KoHGUrypaLmu cpedbl UCnonHeHns
KoHdurypauus cpeibl ICNONHEHNS KOHTPONNEPa XPaHUTCS B NPOEKTE Ha CepBepe NPoekToB. [PoekT — 8T bada faHHbIX, B KOTOPO XPAHATCS HACTPOIIKY yCTPOICTB
BBOfa-BbIBOAIA, NPOrpamMMmbl 06paboTku aHHbIX M ApYriie AaHHble, HeobxofuMble Ans paboTel koHTponnepa. MpoekT cospaeTcs B NPOLLECCe NPOrpamMMUpoBaHIS
koHTponnepa (. 2.3.2) n xpaHuTCS Ha cepBepe NpoekToB (MepCoHaNbHOM KOMMbIoTepe, HoyTBYKe 1 T.N.).
[1ns 3arpyaKu KOHGUrypaLmy N3 NPoeKTa B KOHTPONNEP NPEAHA3HAYEHa CTpaHLa «3arpysku KoHurypaumm» Web-koHconn. Bua cTpaHuLibl npeacTaBneH Ha pucyHke 16.

PucyHok 16 — Web-koHconb, cTpaHuua «3arpyskn koHdurypaLmu»
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@R 3arpyska koHOUrypaLuum
O koHTpOnNEpe
Cranye KoHdurypauws KoHTPONNEPE XPaHWNTCA B NPOEKTE Ha CepBEpe MPOSKTOB (NEPCOHANbHOM KoMMboTepe).
Cpeaa ucnonHesua NS CO343HNA U PeaKTUPOBAHWA NPOEKTOB MCNOAL3YETCA CPeAa pa3paboTki Kackad-CAY. /Lns 3arpy3Kki cpeabl
2arpy3Ka KoHGuUIypaUMA Pa3paGoTKN NOCETHTE CTPAHWILLY ONMCaHNS Kackaa-CAY Ha CaliTe Www.tersy.ru.
BLITpY3Ia 3pxueoe KOHTPONNEP 3ETOMATAYECKi 3aTPYKEET KOH(WTYPALYHO 13 MPORKTS MW BKTIOHEHIN TUTAHUS, MEPe3aTpy3Ke, a
KypHan TaloKe M0 KOMaHAE W3 CPefbl pa3paBoTkin i Web-koHConM. NpM OTCYTCTEIMM CBA3Y C CePBEPOM NPOEKTOR

KOHTPOIIZP UCTIONb3YET NOCTEAHIOHD YAAUHO 3T PYKEHHYH) KOHQUTYPALLWHO, KOTOPAA XPAHUTCA Ha €10 KapTe

HacTpoiiku
naATA,

TokankHas cets

Jata v epenn
3a1py3Ka HOBO KOHHTYPALMY Ha PaBOTaIOLLA KOHTPOMER "Ha MIETy" AOMYCKALTC TONBKO PN YCOBHN

CUHXPOHMZALAA BPEMeEHM
COBOAEHIIS MPABU GE30MACHOCTH TEXHOMOMMHECKOTD MPOLLECCa.

Liineos Modbus
Touka gocryna Wi-Fi

AguHMCTpUpOEaHYE Cepeep npoexroe: ‘ 172.16.101.200
Mapons aguukncTpaTopa
S Mpoer: | A K243 Tecroei crenn CPU2 |
Oroznerve 110
vaer: [ konrponnep |

Nepezarpyzra

3a80ACKME HACTPOTKN
3arpy3uTE KoHPUIYpaLYtI0

[insi 3arpyaku KOHPUrypaLym B KOHTponnep:

- BBequTe B none «Cepeep NpoekTos» IP-anpec cepsepa npoexTos (KOMNbIOTEPA), HA KOTOPOM XPaHUTCS MPOBKT;

- BBeAuTE B none «[IPoeKT» Ha3BaHNe NPOeKTa Ha CepBEpE;

- BBEAWTE B N0NeE «Y3eN» Ha3BaHWE y3na 13 NpoeKTa;

- HaXMUTe KHOMKY «3arpyauThb KOHGUIrypaLmio».

[ins 3arpyaki KOHGUrypaLmn KOHTPONNEP AOMKeEH ObITb MOAKMI0YEH K CEpBEPY NPOEKTOB No ceTn Ethernet. Ecnu KOHTponnep He CMOXET COBANHNTLES C CEPBEPOM
NPOEKTOB NN HANTV Ha HEM yKa3aHHbIV NPOEKT, MW B NPOEKTE OTCYTCTBYET ykasaHHbI y3es, TO NPy NPUMEHEHIM HacTPOEK BOSHIKHET oLumMbKa.
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2.3.1.7 06HOBREHNE KOHGUrypaLnm cpeabl UCMONHEHNS!

B cnyyae ycneLHoi 3arpyaku KOHTPONNEP COXPaHUT KOHUrypaLmio Ha SD-KapTe N1 BCTPOEHHOM XECTKOM AcKe 1 anee byaeT Mcnonb3oBaTh ee Kaxapli pas npu
BK/IOYEHUN NUTAHKA.

Ans 06HoBNEHMS KOHDUTYpaLMM KOHTPONNEPa OTKPOITE CTPaHMLY «3arpyaka KOHUIypaLus» 1 CHOBA HAXMITE KHOMKY «3arpysnTb KoHduUrypavuio». 06HoBneHue
KOHGUrypaLu BLINONHSTCS «Ha NeTy», 6es nepesarpyskiu KOHTponnepa.

BumaHve! O6HoBNeH1e KoHHUrypaLi paboTaloLLero KOHTPONEPa AONYCKAETCs TOMbKO NPU YCIoBUN COBMI0AEHS NpaBun 6e30MacHOCTY TEXHONOMMYECKOro MpoLiecea.
2.3.1.8 Bbirpyska onepaTusHbix apx1BoB Ha USB-Hakonutenb

OnepaTuBHble apXBbl KOHTPONNEPA XPaHSTCS Ha SD-KapTe U MOryT BbiTb BbIFPYXeEHbI Ha BHELLHWI USB-HakonuTenb A5 NpocMoTpa i [LONrOBPEMEHHOI0 XPaHeHs.
BkntoyeHve apx1B1POBaHIS AaHHbIX 1 COBLITUIA KOHTPONNEPa ONKCaHo B . 2.3.2.17.

[ind BbIrpy3ku onepaTUBHbIX apXVUBOB KOHTPONNEPa NpeHasHaveHa cTpaHuLa «Bbirpyska apxusoB». Biua cTpaHuLbl NPeACTaBNEeH Ha pUCYHKe 17.

PucyHok 17 — Web-koHconb, cTpaHuua «Beirpyaka apxvBoB»
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BbIrpy3ka apxuBoB

KowTponnep

O KoHTpOANepe
OnepaTUEHbIE 3PXUER! KOHTPONNIEPA XPAHATCA Ha SD-KAPTE U MOTYT BbiTh BbITPYXEHbI HA BHELLHM USB-

Cratyc
HaKOMTE M 418 NPOCLIOTDA U AONMOBPEMEHHOTO XDAHEHNA.

Cpeaa McnonHeHns
[ BITPY3KY 3PXVIECS BCTaBETe USB-HAKOMMTEN, B Pasbel Ha ANLEBOM NaHENN, HAXINTE KHOKY

3arpy3ka KoHGUTypaLmy
"Bbirpy3VTh apXiEs!”.

BLIrpy3Ka apXHE08
KypHan

He w3B7eKaiiTe USB-HakonuTenb 40 TeX 0P, MOKa He NOracHeT CBEToANo/ USB Ha MMLEB0i naHenn
KOHTpOAAEP.

MpocMmoTp apx1BoB

HacTpoiiku
NokanbHar cete
AaTa v spewA
CHHXPOHM3ZALVA BPEMEHN
Waroz Modbus
Touka gocryna Wi-Fi
AguuHuCTppoEa I
Mapons aaMHACTpaTOpa

BLIFPYXEHHbIE PXVEL CAE/eT 33rPy3UTh C USB-HAKONUTEAS B AONFOBPEMEHHbIT aPXVE C MOMOLLbI0 CPebl

VnpaeAeHUe HacTpOMKaMiA
pa3paBoTky Kackaa-CAY.

OBHoenenue MO

Nepesarpysra /LN NPOCIOTPA 3PXVEOE MCTIONL3YIOTCS NPOTPaMML! "APXUEHBIE TPEHAbI" 1 "APXUB COBLITUT" 13 COCT2Ba

et oo Cpefbl MENoNHEHIR KackaA-CAY. 1R 33Tpy3Ki KackaA-CAY NOCETUITE CAIT WWWtersy.ru.

[ing BbIrpy3ku apXmBoB:

BcTaBbTe USB-HakonuTenb B pa3beM Ha N1LEBOI NaHeNn KOHTPoNnepa;

HaXMWUTE KHOMKY «BbIrpyanTb apXuBbl» K HaxxMuTe kHonky «USB» Ha nuueBol nanenu. O Hayane BbIrpy3ku apXvBOB CUTHANU3MPYeT ropsinil ceetoamop «USB»
Ha N1LLEBOI NaHenn KOHTponnepa.

0XAuMTech, noka noracHeT ceeToamop «USB», nasnekute USB-HakonuTenb.

[lonyckaetcs ucnonb3oBatb 0AuH USB-HakonnTenb Aas BbIFPY3KN apxMBOB OAHOBPEMEHHO HECKOMbKIX KOHTPONIEPOB.

2.3.1.9 MpocmoTp XypHana cpefbl UCMONHEHNS

XypHan cpefbl UCNONHEHUS COJEPXMT COOBLLEHNS 0 CUCTEMHBIX COBBITUAX, OLWMBKAX CBA3W C YCTPOACTBAMU BBOAA-BbIBOAA N UCMONHEHUY KOMAH[, yNpaBneHus
KOHTPON/EPOM.

[inq npocmoTpa xypHana npeaHasHadeHa cTpaHnua «<KypHan», npefcTaBneHHan Ha pucyHke 18.

PucyHok 18 — Web-koHconb, cTpaHuua «KypHan»
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XKypHan cpejbl UCNONHEHUS

Kowrponnep

@ xonTpOnAEpe
Device 13 1s disabled by user =

14 is disabled by user
15 i3 disabled by user
16 is disabled by user

24 Nov 10:51:57 iomp
Cranyc 24 Nov ke

Cpepa ncnonHenns

3arpy2Ka koHGUrypauwn
BLirpy3Ka apXVECE
HypHan
Hacrpoiiku
NlokansHan ceth
LaTa n Epens
CHHXPOHMIAUMS BPEMEHU
Linio: Modbus
Touka gocTyna Wi-Fi
AGuMHUCTRIpOBaHNE
Mapons aaumHCTpaTopa
Ynpaeneniie HacTpolikani
O6HoENEHME MO
Mepesarpyzka
3aB04CKe HACTPOIiKA

ov 57
24 Nov 10:51:57 iomb

is disabled by
18 is disabled by
18 is disabled by
20 is dissbled by
is disabled by
2 1= disabled by
23 is disabled by
24 is disabled by
25 is disabled by
26 is disabled by
is disabled by
is disabled by
is disabled by
30 is disabled by

azer
aser
aser
aser
aser
aser
aser
aser
aser
aser
user
user

y user
; user
; user
¢ user

¢ usex

¢ wsex

r user

5 Device 42 is disabled by

aser

Ha cTpanuLe oTobpaxaiotcs o 200 NoCNeNHIX 3aNMCelt U3 XypHana Cpefbl MCNONHEHNS KOHTPONNEPA.
105 06HOBNEHUS XYpHaNa HaXMUTe KHOMKY «0BHOBUTb» BHU3Y CTPaHULbl.
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2.3.1.10 HacTpotika cetu
[Ins M3MEHEHMs HACTPOEK CETY NpefHasHayeHa cTpaHmLa «JlokanbHas ceTb» Web-koHconu. Bup cTpaHuLsl npeacTaBneH Ha pucyHke 19.

PucyHok 19 — Web-koHconb, cTpanuua «JlokanbHasi ceTb»
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Kowrponnep JlokanbHasa ceTb
O KouTpOnAEpe
Cpeaa ucnontesna
KypHan
HacTpodikn OctogHoii wnios: 172.16.101.254

JlokankHas cets

[zTa v Epens m
MPHMEHUTL HACTPOKK
CHMXDOHIZ3UAR EDEMEHY

Liinoz Modbus

Touka ascTyna Wi-Fi
AIMUHACTDUPOBaHME

Mapons aaMuHNCTpaTopa

YnpasneHme HacTpoMKamy

OBHoBneHme N0

Mepesarpyaka

3aBojCKue HaCTPOliKK

[Inst n3MeHeHNst HaCTPOEK CeTH:

- BBeguTe B none «IP-afpec» afpec KoHTponnepa B ceTi. IP-aapec LomKeH ObITb YHUKaNbHLIM B NPeAenax nokansHoli ceTn. KoHTponnep nofAepXnsaeT Tonbko
cTaTuyecknit IP-agpec;

- Npu HeoBXoMMoCTH ykaxuTe BTopoit IP-aapec 8 none «IP-aapec (nononHuTensHbii)». Kontponnep 6ynet oTeeyatb Ha 3anpockl no BTopomy IP-apecy Tak xe,
KaKk v K nepBoMy. [LlononHNTENbHbIV afpec MCNoNbayeTes NPU NOAKMIOYEHUM KOHTPONNEPa OfHOBPEMEHHO K [iBYM CETSM;

- Bnone «<Macka NofCeTH» yKaXuTe Macky NOACETY, N0 KOTOPOIA KOHTponnep byaeT onpeaensiTs, HAXO[WTCS N1 afPEC NONyYaTens NakeTa B OAHOM CErMeHTe NOKanbHON
CeTV U HeT. Ecnin aapec Haxo[uTes B APYroii NO[CeTI, TO COBAMHEHIE C MoNyyaTenem byAeT yCTaHaBNMBATLCS YePEes OCHOBHON LUMHOS;

- ykaxute B none «0cHOBHOI Wnio3» IP-afpec Wiosa, KoTopbli BYAET MCMoMb30BaTLCS NS BbIXOAA B ApYyrue ceTi. OBbIYHO LWM03aMu ABNAITCA KOMMbIOTEPSI,
KOHTpoAMpyloLwme Tpaduk BHyTpM ceTu unn Internet-nposaiifepsl. 0cTaBbTe NOME MYCTbIM, ECAIM OCHOBHOI LUIO3 HE UCTONb3YETCS:;

- HaXMUTE KHOMKY «[IPUMEHUTb HACTPOIKM».

BHumaHme! Mocne n3MeHeHMs HaCTPOEK CeTy 1 nepesarpyaku KoHTponnepa ero Weh-koHconb no cTapomy appecy cTaHeT He[OCTYNHA. [INs BOCCTaHOBNEHUS
pocTyna k Web-koHconum koHTponnepa BBeauTe B afpecHoi cTpoke bpaysepa HoBbIli IP-agpec.

2.3.1.11 HacTpolika faTbl 1 BpEMEHM
[Ins I3MeHeHWst HaCTPOEK AaThbl, BPEMEHM 11 YacoBOr0 Nosica KOHTPOMNEepa NpefHasHayeHa cTpaHuLia «[ata u Bpems» Web-koHconn. Bua cTpanuubl npeacTaBnex

Ha pucyHke 20.

PucyHok 20 — Web-koHconb, cTpaHunua «[ata u Bpems»
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(D Jata n Bpemsa
O KoHTpOnAEpe
Cratyc Aara: 24.11.2019
Cpeaa ucrionuesms
e —— speus:
BLIrpy2Ka apXUEOR
Hacrpoiiku
NlokanLHan ceTe
a3 v epens YacoBoli nosc
Cukxponmzayns Bpemenn
Witz Modbus YacoBoii noac: (UTC+03:00) Europe/Moscow v

Touka goctyna Wi-Fi
AGNHACTRAOEaHIE n
TIPUMEHUTS HACTPOTKN
Mapons aguwHUCTRaTopa
YnpasneHe HacTpoiiKkamm
OfHoenexne NO

Mepesarpyska
33B0ACKHE HACTDOTKA

1151 N3MEHEHNS AaTbl N BPEMEHMU:

- BBEAWTE HOBYIO ATy 1 BPeMs B Nons «[lata» 1 <Bpemsi» 1 HaXMnTe KHOMKY «[PUMEHNTL HACTPOIAKM»;

- BblbepuTe YacoBON NOSIC KOHTPONNEPA 13 CricKa «HaCoBOIA MOSIC» 11 HAXMUTE KHOMKY «[TpUMEHNTL HACTPOIIKM». YacoBOI NOSIC NCNOMb3YETCS KOHTPONNEPOM AN
BbIBOfIA TEKYLLET0 BPEMEHM, AANS MapKMPOBKM BpEMEHI coobLLEHMiA B XypHane v ans paboTel nporpamMm 06paboTku AaHHbIX.

- YacoBoi1 nosic KOHTPONEPa MOXHO USMEHNTb OTAENbHO OT TEKYLLEIT AaTbl N BPEMEHN.

- Tlocne M3MeHeHNs [aTbl N BpEMEHN Nepesarpyaka KOHTposnepa He Tpebyetes.
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2.3.1.12 HacTpoiika CHHXPOHM3aLMY BpEMEHN

KoHTponnep MoxeT aBTOMaTU4ECKN CUHXPOHU3MPOBATL CBOE BPEMS C CEPBEPOM TOYHOT0 BpeMeHu no npotokony SNTP.

[ns U3MeHeHNst napaMeTPoB CUHXPOHN3aLMN BPEMEHM KOHTpONNepa NpefHasHayeHa cTpaHnLa «CuHXpoHn3aums Bpemeru» Web-koHconn. Bug cTparuLbl npes-
CTaBfeH Ha pucyHke 21.

PuicyHok 21 — Web-koHconb, cTpaHuLa «CUHXPOHM3aLMS BpEMeHN»
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CUHXpOHM3aUMA BpeMeHn

Korrponnep
O KoHTpOnnEpe
| onemovena v |

ABTOMETUYECKM

Craryc CurXpoH3aLNA Epemer:

Cpeaa vcnonHenvA
3arpyaka KoHGUNyPaLMN Cepacp NIP:

Brarpyska apxmeos

UkTepean (MuHyT:

KypHan
Hacrpoliku
NokankHas cete
AaTa n epens
CukxpoHMsaLMs Bpemeys
Linios Modbus
Touxa goctyna Wi-Fi
AZMMHUCTPHPOBaHIE
Mapons aaUUHMCTPaTOpa
Vnpasnenve HacTpolikani
Q6Hosnere N0
Mepesarpyzka

33B0ACKYE HACTPOTK

[Nt HACTPOIIKN CUHXPORM3ALINN BPEMEHM:

- 19 BKMIOYEHNS CUHXPOHU3aLNM BbIBEPUTE BHAaYeHME «BKioyeHa» B none «CUHXPOHM3ALMS BPEMEHN;

- sBeauTe B none «Cepsep NTP» IP-afpec cepepa TO4HOM0 BPEMEHU;

- VHTEpBan CUHXPOHWU3aLMN BpEMEH! BbIOMPAETCS aBTOMATUYECKM 1 HE MOXET ObiTb N3MEHEH;

— H@XMUTE KHOMKY «[TPUMEHNTb HACTPONKM»;

- HaXMuTe KHOMKY «CUHXPOHUSMPOBAT Celyacy, 4Tobbl HEMEfIEHHO CUHXPOHN3UPOBATb BPEMS KOHTPONIEPa CO BPEMEHEM YKagaHHOr0 cepBepa.

2.3.1.13 Hactpolika wrioga Modbus

KoHTponnep umeeT BCTpoeHHbIN Wwiod npotokona Modbus TCP 8 Modbus RTU. Lo n03BONSET BHELHUM YCTPORCTBAM 1 cucTeMam (KOHTPONEepbl APYrux Npousso-
nuTeneit, SCADA-CHCTEMBI 1 T.11.) ONpaLLMBaTL MOZYW BBOAa-BbiBoga Optilogic, noakmioyeHHsle K KOHTponnepy, ucnonbays npotokon Modbus TGP.

Linio3 npeobpaayet 3anpockl npotokona Modbus TCP, npuHaTbie Yepes pasbem Ethernet, B 3anpockl Modbus RTU v nepeHanpasnseT nx 8 Mofynu BBOLa-BbIBOAA,
MOAKNI0YEHHBIE K WHE BBOAA/BbIBOAA U nopThl RS-485. Mpn 8ToM kaxaplit Mofynb BBO[-BbIBO/AA ONpeAensieTcs kak oTAensHoe Modbus ycTpoiicTBo ¢ appecom,
YCTaHOBNEHHbIM NEPEK/IOYATENIMU HA INLEBON NaHEeNu.

N5 BKMIOYEHNS 1 HACTPOKW napameTpoB Wwio3a Modbus npepnHasHayeHa cTpanmua «LUniod Modbus» Web-koHconu. Bup, cTpaHnLib npencTaBneH Ha pucyHke 22.

PucyHok 22 — Web-koHconb, cTpanuua «lLnios Modbus»
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W3 Modbus

KoHTponnep
O KoHTpOANEpe
Lintos Modbus:

Craryc OTKAKOYEH v

Cpeaa ucnonHems

3arpyaka KoHUypaLHK
Buirpyka apxueoe
HypHan
HacTpoliki
NokanbHaA ceTo
[Aata u Bpenms
CUHXPOHI3ALMA BPeMeHN
Linioz Modbus
Touka goctyna Wi-Fi
AZMUHUCTPUPOEZHME
Mapone agMMHUCTpaTopa
VnpaEnenve HacTpolikani
Obwoenetme N0
MNepezarpyzka

3aBoAckHe HACTPOIHKK

TCP nopT (502, 1024-8699):
COM-nopr:

CKOpOCTL (BKT/C):

EWTbl AaHHBIX:

UeTHoCTb:

CTonoBble 6uThi:

TalimayT nepsoro bafita (Mc):
TaiimayT nocnegHero baiTa (Mc):

Konnuectso NoeTopos 3anpoca:

02

RS-485-0 (LUvHa OptiLogic) v

1000000

wlle|[=]]~]z w
< = <
<

[nst BKNIOYEHNS N HACTPOIKY NapamMeTpoB Wnioda Modbus:
- [ BKIIOYEHMS W 0TKNioYeHms wiioda Modbus BbibepuTe cooTeeTcTByloLee 3HaveHue B none «lLinios Modbus»;

C OfHM nopTOoM;

- yKaXuTe TailMayTbl YTEHWS AaHHbIX NOPTa 1 KOMYECTBO NOBTOPOM 3anpoca npy TaiimayTe;
- HaXMUTE KHOMKY «[IPUMEHUTb HACTPOMKN».
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Homep TCP nopra whio3a Modbus ykasbisatotes B none «TCP nopt (502, 1024-8699), nonyctimbie sHaveHns: 502, 1024-8699»;
- BblbepuTe B none «COM-nopT» uMs NopTa, K KOTOPOMY NOAKIOYEHb! MOZYNV BBOA-BbIBOfA ANS ONPOCa Yepes Lwtog. LUNio3 MoXET 0LHOBPEMEHHO paboTaTh TOMbKO

yKaXuTe napameTpbl paboTbl NOpTa ¢ NOMOLLbH0 Monei «CKoPOCTby, «BUTbI faHHbIX», <4ETHOCTb» 1 «CTOMOBLIE OUTHIY;



2.3.1.14 Hactpotika Touku goctyna Wi-Fi

[Lnsi BKNIOYEHNs 1 HACTPOikn napameTpoB Touku goctyna Wi-Fi npegHasHadeHa cTpaHnua «Touka goctyna Wi-Fi» Web-koHconu (TO)‘IbKO nns mogenei CPU-1
1 CPU-2-01). Bug cTpaHuLibl NpeacTaBneH Ha pucyHke 23.

PucyHok 23 — Web-koHconb, cTpanuua «Touka goctyna Wi-Fi»
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Nara v spema Homep KaHana: 7 v ‘
Curxpory3aLMA Bpenenn ey
e s AR v

AQuUHACTpUpOBaHYE

Maponk agMMHKCTpaTopa
VnpaBneHue HacTpolKamut MpyreHATH HaCTPOFiKNA
Obroenerne MO

Mepesarpyzka
3aB0ACKME HaCTPOTiKA

[Insi BKNIOYEHNS M HACTPOKM Touku focTyna Wi-Fi:

- [N BKIOYEHMS 1 OTKIMIOYEHNS TOYKM LOCTYNA BbIbEPUTE COOTBETCTBYIOLLEE 3HAYEHME B none «Touka focTyna Wi-Fix;

lMpumeyanne — BkmounTb 1 oTkNK0UNTD TouKy AocTyna Wi-Fi MOXHO KHOMKOI1 Ha NMLIEBOI1 NaHEeN KOHTPONepa;

- 4T0bbI aBTOMATUYECKM BKNIOYATb TO4KY AocTyna Wi-Fi npu BKKoYeHUN NuTaHUst KOHTPONNepa, BbibepuTe aHayeHme «[a» B none «Bknioyatb npu cTapTe»;

- BBeAuTe B none «Mms ceTn (SSID)» HasBaHMe 6eCNPOBOAHON CETU KOHTPONNEPA;

- 4T0bbI HagBAHWE CETV HE 0TOBPaXanoch B cnncke 6eCnPOBOAHbIX CETEN Ha APYrvX YCTPOICTBAX, Hanpumep, npu noncke ceTeit Wi-Fi B TenedoHe, BbibepuTe sHave-
Hue «[la» B none «CKpbITb UMsi CETU». [P CKPbITOM Ha3BaHWV NOAKMIYUTLCS K CETU BCE ELLLE MOXHO, ECIIV MPY MOAKIOYEHNY BPYYHYIO BBECTY M$t GECNPOBOAHOI
CeTH, yKasaHHoe B none «ms cetu (SSID)»;

- BbibepuTe HoMep kaHana B none «Homep kaHana». 4tobbl 0becneyuTsb yeTolyuByio paboty cetu Wi-Fi BbibupaiiTe kaHan, MakcManbHo yaaneHHblit 0T Yyxinx
becnpoBOAHbIX CETEN, ECNIN TaKOBbIE UIMEIOTCS B pauyce AeicTBUS TOYKW 0CTyNa KOHTponnepa. BuibepuTe HaueHue «ABTO», 4T0bbl KOHTPONNEP CAMOCTOSTENLHO
BbIbpan onTuManbHbIi pabounii kaxan;

- 119 0BecneyeHus salLuLLeHHOro 6ecnpoBOAHOTO MOAKI0YEHNS BbibepuTe B none «3aluuTa» 3HaueHue «WPA/WPA2-PSK», 3aTeM BBeMTE Naponb LOCTYNA K CETH
B none «Maponb». [lnst nopkioyeHms k cetn 6es napons BuibepuTe B none «3awnTa» 3HayeHme «Het».

BHumaHue! Micnonb3oBaHue 0TKpbITON (HE3aWwMLLEHHOI) ceTh HeBesonacHo;

- HaXMUTE KHOMKY «[IPUMEHUTb HACTPOIKM».

2.3.1.15 NameHeHue napons agMUHKUCTpaTopa

Mo ymonyanmio Ans BxoAa B Web-koHconb 1cnonbayeTcs MMs nonb3oBatens «adminy. Monb3oBaTenb ¢ MMeHeM «admin» SBASETCS aAMUHUCTPATOPOM KOHTPONNEPA,

€My PaspeLeHo U3MEHEHIE HaCTPOEK.

[ins nameHeHs napons nonb3osatens «admin» npepHasHayeHa cTpaHuLia «[laponb agMuHucTpaTopa» Web-koHcon. Bug cTpaHuLb NPeAcTaBneH Ha pucyHke 24.

PucyHok 24 — Web-koHconb, cTpaHnLa «Maponb agMuHNCTpaTopar
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Komtponnep Mapoab agMUHKMCTPaTOpa (MMS Noab3oBaTens admin)
O koHTpoANEpe
cranye Texywyi napons: ]
Cpepa vcnonHeHus N
Kypran

Hacrpofkn
NokansHas cets U3MeHNTb Naponb

ara v Bpemn
CHHXPOHMZa LA BpeMeRi
Liinioz Modbus
Touka AscTyna Wi-Fi
AZMUHACTDUPOBaHUE
Mapons aaMuHMCTpaTOpa
Vnpagnesmie HacTpoiikam
0OBHoeneHme N0
Mepesarpyaka
3aBojCKIe HACTOIiKU

[Ins nsmeHeHus napons «adminy:

- BBEAMTE B None «TeKyLLMIA Naponb» TeKyLWI AeiCTBYIOLWMIA Naponb nonb3oBatens «adminy;

- BBEAMTE B none «HoBbIi Naponb». [1Ns 6e30MacHOCTM BMECTO HOBOTO Napons B Noe BBOAA 0TOGpaxatoTcs 3BE3A0UKIA;
- BBEJMTE HOBbI Naponb eLLe pas B none «[loBTop napons»;

- HaXMNTE KHOMKY «/I3MEHUTb Naporib».
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2.3.1.16 CoxpaHeHue 1 BOCCTaHOB/EHIE HaCTPOBK

Web-KoHconb No3BoNSET COXpaHUTh TEKYLLWE HACTPOIAKM KOHTPONNEpa B (aiin. 3ToT daiin MoXHO MCNoNb30BATb NO3AHEE ANs ObICTPOr0 BOCCTAHOBNEHMS HACTPOEK
nocne 3ameHbl HENCNPABHOTO KOHTPONNEPA HA HOBbIN UK ANs BbICTPOI! YCTAHOBKM 0[IMHAKOBbIX HACTPOEK HECKOMbKIM KOHTPONNEpaMm.

B daiin coxpaHsTes TONbKO CUCTEMHBIE HACTPOIKM KOHTpONNepa. KoHGUrypaLns yeTpoiteTs BBOfa-BbIBOAA M NPOrpaMMbl 06paboTkin JaHHbIX KOHTpONNepa B Gaiin
HE COXPaHAIOTCS.

[Ins coxpaHeHust 1 BOCCTAHOBNEHUS HACTPOEK KOHTPOMNEPa NPefHagHaYeHa CTpaHuLa «YnpaBneHne HacTpoiikamny Web-koHconu. Bug cTpaHuLbl npeacTaBneH
Ha pUCYHKe 25.

PucyHok 25 — Weh-KoHconb, cTpaHuLa «YnpasneHue HacTpoikamu»
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BocctaHoBneHUue HacTpoek

KaHTponnep
O KoHTpoRAEepe
Cratyc
Cpesa ncnonHess

Bui6epiTe (aiin C COXPHEHHBIMMU PaHEE HACTOMKAMHU M HAXMUTE KHOMKY "BOCCTAHOBMTL M3 Gaiina” 4na
3aMCK VX B KOHTPOAAEp. Mocne Nepe3arpyskyl IP-34PeC KOHTPOANEPA EYAST USMEHEH Ha 3APEC U3 akina.

3arpyzka KoHGUTypaLMY

BLIrpy2Ka apXMEOE DaiiN HaCTPOEK A9 BOCCTAHOBEHMS: | BLIOEUTE (hailn | ®aiin He ELIGpak
Kyphan
HacTpoiiku =
BoccraHoBnTb U3 daiina
Nokaneman cets
Aata v epems
CuxpoHmzaLyA spemeni CoxpaHeHe HacTpoek

Waroz Modbus

T ARG V] COXPaHUTE TEKyLUVE HACTPOFKY KOHTRONEPA B alin 1 MCnonb3yliTe ero 418 BLICTPOT 3aMEHb! HENCMPaBHoro

ABMAHUCTPBOBaHNE KOHTPONAEPa Ha HOBBIT.
Maponb aaMrHUCTpaTopa

YNpaeneHme HacTpOMKaMK1 9
P P COXpaHUTS B aiin

OBHoENEHNE MO

Mepesarpyzka

33BOACKME HACTPOTIKN

[inst COXpaHeHNst HaCTPOEK HAXMUTE KHOMKY «CoXpaHuUTb B daiin». HacTpoliku KoHTponnepa 6yayT coxpaHeHbl B Gaiin «settings.ini».

[Nt BOCCTAHOBNEHMSI HACTPOEK:

- HaxmuTe KHomky «0630p» 1 BbIbEpUTE (alin ¢ HACTPOIKaMK, COXpaHeHHbIN paHee;

- HaXMUTE KHOMKY «BocCTaHOBUTb 13 (aitnax. Eciiv BbiOpaHHbIi daiin He sBnseTcs $aitnom HacTPOEK KOHTPOMNEPa, TO MPY BOCCTAHOBNEHIM BOSHWKHET 0LIMOKa.

BHumaHue! Mpu nepBoM 3anycke KOHTpONIEpa Noc/e BOCCTaHOBNEHMSI HACTPOEK, MOXET NOTPebOBaTLCS CBA3b C CEPBEPOM NPOEKTOB A1 Nepe3arpysku
KOHUrypaLum cpeabl UCMONHEHNS KOHTPONNepa U3 NpoekTa. [Py 0TCYTCTBIM CBSI3Y C CEPBEPOM NPOEKTOB CPE/a UCTIONHEHNS KOHTPOMNEPa He 3amyCcTUTCS.

2.3.1.17 06HOBNEHVE NPOrpaMMHOro 0becrneyeHis

Cpeny NCMONHEHst KOHTPONAEpa MOXHO 06HOBNTb ¢ nomoLubio Web-koHconu. MocneaHio BEPCUMIo CPebl UCMONHEHNS MOXHO 3arpysinTb CO CTPaHWLbI Ha caliTe
NPON3BOLUTENS WWW.tErsy.ru.

06HOBNEHWE CPefibl UCTIONHEHNS He cOpachiBaeT TeKyLLUWE CUCTEMHbIE HAaCTPOIIKU KOHTPONNEpa, HO TpebyeT 06HOBNEHMS KOHUTypaLmMK YCTPOIACTB BBOAA-BbIBOAA
1 nporpamm 06paboTku faHHbIX. 1Py NepBOM 3amycke KOHTpONNepa nocne 06HOBNEHWS CPeAbl MCNONHEeHNs NoTpebyeTcs CBA3b C CepBEPOM NPOEKTOB ANs nepesa-
TPY3K1 KOHQUrypaLmMu 13 npoekTa.

[1n5 06HOBNEHWS CPefibl UCMONHEHNS KOHTPONNEpa NpeaHasHaveHa cTpanuLa «06Hosnewue M0» Web-KkoHconu. Bup cTpaHuLb NpencTaBneH Ha pucyHke 26.

PucyHok 26 — Web-koHconb, cTpanuua «06HoBneHNe M0»
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Korrponnep O6HOB/IEHWE CpeAbl NCMONHeHNS
O KoHTpOnNepe
Crarye [\ 3arpy3KM NOCAEAHER BEPCAN CPEAb MCNOAHEHIA IOCETATE CTPaHIALLY OMMCAHWA KOHTPONNEPE Ha CaiiTe
v keaz.ru.
Cpeaa ucnonHeHus
3Jarpyaka KoHUTYpaLK
BLirpyaKa apxuaoa Mopent KoHTponnepa: CPU-1
KypHan Bepaus cpegs! MCMonHeHUs: Cascade-4 Runtime for Linux ARMv7-A, version 4.0.22, build Nov 22 2019
Hacrpoiicn -10:36:50
Noxaniias cere aiin oosners: waiin e uigpan

flata v epens

Cutxponmsayan epemenin
OBHOBWTL CpeAy NCHONHEHMS
Winios Modbus

Touxa goctyna Wi-Fi
AQMUHICTDMpOEaHIE

Napons aawvHCTRaTOR

Ynpaenenne HacTpofikann

O6roenesne N0

Nepesarpyaka

3aBoACKMe HACTPORKK

11151 06HOBNEHWS CPEfibl UCTIONHEHMS:

- HaXMunTe KHonky «0630p» 1 BbIGepUTE (aiin ¢ HOBOW BEpCUE CPeabl UCTIONHEHNS:;

- HaXmuTe kHonky «0BHOBNTb Cpedy NCnonHeHns». Ecnv BoibpaHHbIi Gaiin He SBNSeTcs GalinioM HoBOW BEPCHM CPELibl MCTIONHEHNS KOHTPONMEPA, TO NPY 0BHOBNEHUN
BOSHUKHET 0LIn6Ka.

BHVMAHME! Mpu nepBom 3anycke KOHTpoAnepa nocne 06HOBAEHNS MUKPONporpaMMbl TpebyeTes CBS3b C cepBEpOM NPOEKTOB ANS Nepesarpy3ku KoHpu-
rypauuv KoHTponnepa ua npoekta. [lpy 0TCYTCTBUK CBA3M C CEPBEPOM NPOEKTOB CPe/a UCMOMHEHNS KOHTPOMNIePa He 3anyCcTuTCA.
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2.3.1.18 lNepesarpyska kKoHTponnepa
[lns nepesarpyskiu KOHTpoNNepa npefHasHaveHa cTpaHuLa «Mepesarpyaka» Web-koHconn. Bup cTpaHuLbl NPEACTaBNeH Ha pucyHke 27.

PucyHok 27 — Weh-koHconb, cTpatuua «Mepesarpyaka»
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Cpepa vcnonkerun

3arpyzKa koHurypaUMn TepesarpysnTb KoHTpONAEp

Buirpy3ka apxusos
KypHan
HacTporikn
TNokansHan et
Lara v epema
CrHXPOHV3aLWA BpemeHn
Liinios Modbus
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OBHoBneHve N0
Mepezarpyzka
3aB0/CKME HACTDOTIKU

[Ins nepesarpyski KOHTPONEPa HAXMITE KHOMKY «[lepesarpyauTb KOHTPONNEp».
BHumaHue! Ha Bpems nepesarpyakiu KOHTponnepa GyHKLMM yNpaBneHns v perynupoBanmns GyayT OTKNIOYEHbI.

2.3.1.19 Cbpoc K 3aBOACKUM HACTpoIkam

CEpoC KOHTPONNEPA K 3aBOACKMM HACTPOIKAM BLINONHSIETCS C NOMOLLbI0 KHOMOK Ha NMLEBOI NaHen i KoHTpornepa (cM.n.1.4.2). C6poc nponsBoauTes Npu BKIOYEHNN

MUTaHUS KOHTPOMNEPA C MOB0IA HaxaTol KHomKoiA, «USB» nnn «Wi-Fi».

K 3aBopcKvM 0THOCATCS CnefaytoLLe HACTPOIKI:

- napameTpbl nokansHol cetT — IP afipec 1 Macka nofceTy;

- Nonb30BaTENM M NapOAM NOb30BATENEN;

- napameTpbl nogknto4eHns no Wi-Fi;

- napametpsl Modbus wntoza.

3HayeHNs 0CHOBHbIX 3aBOACKIX HACTPOEK

- IP appec 172.16.0.125, macka noacetn 255.255.255.0;

- cynep nonbaosatesnb root, naposnb root:

- nonb3oBatenb admin, naponb admin;

- 3awwuLeHHoe coeauHenue no Fi-Wic naponem «12345678»;

- napameTpbl Modbus wnioa: COM-nopt — RS-485-0 (lwnka BBOA/BLIBOAA), ckopocTb nepefayn — 1M6uT/c, 6UTbl faHHbIX — 8, 46THOCTb — HET, CTOMOBBINA 6UT — 1,
TalimMayT nepeoro 6aiita — 1, TaiimayT nocneaHero baiita — -3, KONMYECTBO NOBTOPOB — 3.

[inq ynaneHHoro copoca KOHTPOMNEpa k 3aBOACKMM HAacTPOIKaM ¢ NoMoLLblo Web-KkoHconu npeaHasHayeH NyHKT MeHio «3aBOLCKIE HACTPOIKM» 1 CTpaHuLa «Bosspat

K 3aBOACKIM HAaCcTpOIKaM». Bip cTpaHNLbl NPeLCcTaBNeH Ha prucyHKe 28.

PucyHok 28 — Weh-KkoHconb, cTpaHnLa «Bo3BpaT k 3aBOACKMM HACTPOIiKaM»
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— TI0C7e BO38PATa K 3aBOACKIIA HACTPOTKaM GYHKUA YTIPAENEHNA U PeryAUPOBAHIR BYAYT OTKIGHEHSI, IP-

3/JDEC YCTaHOBNEH B 3HAUSHIE N0 YLIONYaHIAI.
Cpea vicnonHenns

3arpyska koHGUrypaLN
BaIrpy3Ka apxvisos BO3BDAT K 3aBOACKMM HACTPOMKAM

KypHan
Hacrporiku
NokanbHas cetb
Aara v epens
CHHKDOHW3a MR BPEMEHY
ko3 Modbus
Touka aocTyna Wi-Fi
AZMUHYCTPMDOBaHIE
Mapons aaMuHMCTpaTopa
YnpasneHme HacTpoiikanyt
0O6HoBneHMe MO
Mepesarpyska
33B0/ACKME HACTPORKN

[lns cbpoca koHTponnepa k 3aBOACKMM HAaCTPOIKaM HE0DXOAMMO HaXaTb KHOMKY «Bo3BpaT K 3aBOACKMM HAaCTpOlKaM».
BHumanue! Mocne copoca HacTpoek KOHTponnepa GyHKLMM yNpaBneHns v perynupoBanmns GyayT OTKNIYEHbI.

BHumanue! Mocne cbpoca HacTpoek koHTponnepa ero Web-koHconb no ctapomy aapecy cTaHeT HeaocTynHa. [ins BoccTaHoBneHus foctyna K Web-koHconn
KOHTpOnNepa BBeAMTE B agpecHoi cTpoke 6paysepa IP-appec no ymonyanuio (n. 2.3.1.19).
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2.3.2 lporpamMmupoBaHe KOHTponiepa

MporpaMmMupoBaHmMe KOHTpoNNepa — 8T0 CO3[aHIE 1 3arpy3ka B Hero KOHUrypaLum yCTPoACTB BBOAA-BbIBOAA V1 NPOrpamMm 06paboTku AaHHbIX.

[inq nporpamMmupoBaHus koHTponnepa ucnonHexus CPU-1-K ucnonbayeres:

- cpepa paspaboTku Kackap-CAY Bepcin 4.0. YeTaHoBKa cpefibl pa3paboTku, NpoLiece co3faHms HOBOro NPOeKTa 0n1caH B JaHHOM PYKOBOACTBE HIXKe. [loapobHo
MpoLecc NporpaMMnpoBaHns onncax B fokymenTe «Kackap-CAY Bepews 4.0. bbicTpbiit cTapT. PykoBoacTeo nonbaosatens. NKNK.421243.00114»;

[inq nporpamMmmupoBanus koHTponnepa ucnonsexnsa CPU-1-M ucnonbayetcs:

- cpefa paspaboTkn MasterSCADA 4D. YcTaHoBKa cpefbl paspaboTku, NpoLece Co3[aH1s HOBOro NpoeKTa onncaH B fokymeHTe «MasterSCADA 4D. bbicTpbiil cTapT
PykoBopcTBo nonbaosatens NKNK.421243.001-0114». [ins yetaHosku cpegbl 3anyctute daitn MasterSCADA 4D ¢ aucka, BXOLSLEro B KOMNNEKT NOCTABKM, UK
3arpy)xeHHoro ¢ caitta nponssoguTens — insat.ru (http://insat.ru/services/support/demas/), v cnepyiiTe KoMaHLaM UHCTANASTOpa.

2.3.2.1YcTaHoBKa cpefbl pa3paboTku

Cpena paspaboTku Kackag-CAY BXOAUT B COCTaB KOMMNEKca NporpamMMHbIx cpencTs Kackap-CAY. Mporpammy yetaHoBku Kackag-CAY MoXHO 3arpyauTh 13 ¢aiinoBoro

apx1Ba Ha caiiTe Npou3BOANTENS WWW.EErsy.ru.

[ns yctaHosku Kackag-CAY 3anycTuTe nporpammy ycTaHoBKM 11 Aanee crefyiiTe MHCTPYKLMAM nporpamMmel. NlogpobHee nopspok yetaHosku Kackag-CAY onucaH

B flokymeHTe «Kackaa-CAY Bepcwst 4.0 BuicTpbii cTapT PykoBogcTBo nonb3osatens MNKNK.421243.00114».

2.3.2.2 Pabota co cpepoit pazpaboTku

OKkHO cpefbl paspaboTkyv COCTOMT U3 NaHeny poexTa u Habopa pefakTopoB PecypeoB NPOeKTa. aHenb NPoeKTa no yMON4aHU0 HaX0AMTCS B IEBOIA YaCTM OKHa Npo-

TpaMMbl U CIYXWUT 151 HABUTaLW MO PECypcaM NPoeKTa — To4KaM BBO[Ja-BbIBOAA M NPOTrPaMmaMm, KOTOPbIE UCNOMb3YET KOHTPONEp.

[nq oTKpbITUS cpedbl pagpaboTku HaxmuTe B Windows KHomky «[Tyck», 3aTem BbibepuTe komaHpy «Bce nporpamMMbl», «Kackag-CAY 4.0» v nanee «Cpefia paspaboTku

Kackag-CAY».

2.3.2.3 Co3naHme HOBOrO NpoeKTa

MpoekT — 70 basa AaHHbIX, B KOTOPOIT XPaHWUTCS KOHGUrypaLMs yCTPOACTB BBOAA-BbIBOAA, MPOrpamMMbl 06paboTkit AaHHbIX 1 Apyrile napamMeTpbl, He0bXofMMble

15 paboTbl koHTponnepa. KoHGUrypaLns u3 npoekTa sarpyxaeTcs B KOHTPONAEP N0 KOMaHAE U3 CPefibl pa3paboTkit, KOMaHAae co cTpaHuLbl Web-Kkoxconu unn npu

nepesarpyske KOHTpoN/epa.

MPOEKT XPaHUTCS Ha NEPCOHANLHOM KoMMblaTepe (HoyTOYKe). KoMmbioTep, Ha KOTOPOM XpaHUTCS MPOEKT, HAa3bIBAETCS CEPBEPOM NPOEKTOB. [ 3arpysku KOHGUrypaLum

13 NpoeKTa KOHTPOMNEP W CEpBEP MPOEKTOB A0MKHbI ObITh NOAKMI0YEHbI K 0fHO ceTh Ethernet.

Bumanve! ObpaTHas BbIrpyaka KoHdUrypaLym 13 KoHTponnepa B cpeay paspaboTku He nopAepxuBaeTcs. [py noTepe NpoexTa eAMHCTBEHHBIM CNOCOBOM BOCCTAHOBUTL

koHGUrypaLyio KoHTponnepa byaeT cosaaTh NPOEKT 3aHOBO. Bo 3bexaHue NoTepu KoOHGUrypaLi HacToSTENbHO PEKOMEH/YETCS fieNnaTb Pe3epBHbIe KON MPoeKTa.

[ind co3paaHna NPoeKTa HAXKMIUTE Ha NaHeNn MHCTPYMEHTOB KHOMKY «Co3AaTh NPoeKT». KHoMKa naHenu MHCTpyMeHToB «Co3aaTh NpoekT» NpuBeaeHa Ha pucyHke 29.

PuicyHok 29 — Cpepa paspaboTku, KHOMKa NaHenn MHCTPYMEHTOB «CosaaTh NPoeKT»

€4 Cpeaa paspabomion Kackaa-CAY - u] X
Daiin [peexa Bua Mpoext Cepsuc Bgnsaxn Crpasxa
- \ 4]

Hasuratop npoekTa x | Mposoaruk

Tpoacr e oTigaaT. Vin Onucarine

TpOEKT He OTpEIT.

B 0TKpbIBLLUEMCS [11aN0r0BOM OKHE «HOBbI NPOEKT», NPUBEAEHHOM Ha pUCYHKe 30, ykaxuTe HagBaHWe NPOeKTa 1, npu HeobxoanMocTy, MMs daiina 6asbl AaHHbIX
npoekTa. OcTanbHble Nons 0cTaBbTe bes u3MeHeHUs. HaxmuTe KHonky «CosaaTh».

PucyHok 30 — Cpepa paspaboTki, Ananorooe okHo «HoBblil NpoekT»
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CospaHne HOBOro NpoekTa
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fpossr: C S |

5asa naHHBIX: [Prosect-1.fdo | | oszop...
Lpafisep: Firebird Embedded v
[]BknoumTs saumTy npoekTa naponem
Mapons aamincTpaToRa:
MoaTeepasHHE napona:
[115 Co3BHAR NDOEKTa HEXMITE KHONKY "CosnaTs".
> omea
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[lanee B nHdopMaLMOHHOM 0KHe «[TPOEKT CO3[aH», NPUBELEHHOM Ha pUCYHKE 31, ycTaHoBUTE Gnaxok «OTKPbITb MPOEKT» N HAXMUTE KHOMKY «[0TOBO.

PucyHok 31 — Cpega pa3paboTku, UHGOPMALMOHHOE OKHO «[TPOEKT Co3haH»

Hoseiii npoerr

MpoekT cosgaH

TlpoeKT co3AaH yeTlewmHo.

DinA 32KpPLITMA MACcTePa HaMMUTE KHoMKky “ToToBo"

2.3.2.4 [lobaBneHue yana KOHTponnepa

Y3en — 910 KOMMbIOTEP MW KOHTPONNEP, Ha KOTOPOM UCMONHAETCA NPOEKT. OauH NPOEKT MOXET COAEPXaTb KOHq)VII'ypaLI,VI}O ans 32 Pas3nnyHbIX y3/10B. B yacTHoM

CNy4ae NPOEKT COMEPXMT TONbKO OfUH y3en — Y3eN KOHTPONNepa.
LLlenKHWTE NPaBOil KHOMKOI MbILLIM HA 3HAYKE «Y3ribl» NPOeKTa U A06aBbTe B NPOEKT y3en «KoHTponnep». MpuMep okHa cpeabl paspaboTki NpuBEAEH Ha pucyHke 32.

PucyHok 32 — Cpepa paspaboTku, 06aBneHue yana «KoHTponnep»

4§ Project-1wa Moii komnstotep - Cpeas pazpaborku Kackag-CAY — m] x
®aiin [paska Bua Mpoext Cepeuc Braaakn Cnpaska
Ll [9] 7
HasuraTop npoexta x | Mposoaxuk
« & Project-1 Ha Moii komnsorep Homep Vs - Onucanue 1P-ampec K1
m Mapamerpei npoexra y3nos 8 npoexte. LlenkniTe 3a6c NPaBoi KHENKOR MBILIK, YTOBEI CO34aTe HOBLIA Y3/,
52, Monssesatenn npoekTa Herya poese. U HAsce Ipssoi o B coz e
> [l BubnnoTe u wabnoks!
> [_3 Pecypcel npoexta
5 2% Yane cucrembr e Q o
Cnpaska :
" ApxueHbIi cepsep
Cepsep aaHHbIX
< >
Mperpamuupyemsiil keHTpONNER
YkaxwuTe B Tabnuue cnpasa IP-appec koHTponnepa. Mpumep HacTpoitku IP-aapeca npuBefeH Ha pUCyHKe 33.
PucyHok 33 — Cpepa pa3pabotku, HacTpoiika [P-agpeca
- [m] X

<44 Project-1 a Moii komnstotep - Cpeas paspaGorku Kackag-CAY

@aiin [paeka Bua [poear Cepeuc Bnagku Cnpaska
$- I [9]x 5% &

Hasuratop npoexra x | Mposogria

~ & Project-11a Moii konnsioTep Homep Vnan 1P-agpec K PaBouuii upion ... Mapamerpst
[f} Napamerpei npoexta G Kontponnep p DataPort=8710;EventPort=8711; DirectPort=2712:
S, Monssosareni npoexTa

5 [ BuBnmoTeR u Wabnors!

> |1 Pecypeol npoekta

-

> €& Kowrpoanep

SnemenTos: 1 Vismererns Nuuersms: 100 Touek 21 & pguunmctpatop
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2.3.2.5 [lobasneHue Mopyneit BBofa-Bbisofa Optilogicl

PackpoliTe nanky yana KoHTponnepa, WenkH1Te NpaBoli KHOMKOM MbllL Ha 3HAuKe «YCTPOICTBA BBOAA-BbIBOAA» M A0baBbTe yeTpolieTBo «LLnHa OptiLogicLy. Mpumep
fobasnexus yeTpoiicTa «LLUuHa OptiLogicL» npuBeneH Ha pucyHke 34.

PucyHok 34 — Cpepa paspaboTku, nobaBneHve ycTporicTsa «[UnHa Optilogic»

“f Project-1 Ha Moii komnstoTep - Cpeaa pazpabotkn Kackaa- CAY - [m] X

®aiin Npaska Bua Mpoext Cepenc Biraakn Cnpacka

$-g I 1] v
Hagurarop npoera x | Mposoarmc
v & Project-1 na Mot komneroTep Homep Yetpoiicteo Onucatine

Agpec
i} Mapamerpes mpoerra Her yeTpoicts s80aa-8b1803. ILLEAKHUTE AECh NPasOil KHOMKOR MBILLW, TGS 406aBHTS YCTPOACTED
8 Monssosarenw npoexta v v
> 5 BuBauorexn u WiaBnone:
> [ Pecypci npoekta
v 2 Yane cncremes
v & Koponnep
> Bl Yerpoiicrsa

> & Cepeepeinakcnopra|  /AoBasumsyerpoiicrsa ) T 2
> g Toukn yzna _ Bupryanshsie ycpoiictea >
BinioniTs yCTpoficTe0
> kg CoBbmua ysna - Vimnopr us daiinos >
> 4 Vicnonnmensic nporp OTknroumTs yCTpORicTBO Kormpannep BCE-5 N
&8 3aaaun pabonero un
BerasuTs CirlsV Kontponnep BCE-6 >
. >
Copasks Komtponnep BCP-A9
piilogicL > Watchdog Optil ogic L
Wura OptiLogic L
Cem Ethemnet
< >

WiHa pacLunperun s80ga-ssiB0Aa korTponnepa OptiLagic L

LLlenkHWTE NpaBoi KHOMKOIA Ha 3HauKe yeTpoiicTBa «LUnHa Optilogic» n [obaBbTE B HEro yYCTpOICTBA NOAKIIOYEHHbBIX MOfyNEl BBoa-BbiBofa OptiLogic, Hanpumep,
Mopynb auckpeTHoro Beoga DI-8. Mpumep nobasneHns Mogyns auckpeTHoro Beoga DI-8 npueefeH Ha pucyHke 35.

PucyHok 35 — Cpepa paspaboTki, fobasneHne Mofyns auckpeTHoro Beofia DI-8

<4} Project-1 wa Moii komnsiatep - Cpeaa paspaGotku Kackag-CAY - O X
Qaiin Mpasa Bug Mpoexr Cepsic Brnagen Cnpasea
=] | % B 9% v &

Hasuratop npoexra x | Mporogruk

v & Project-1 na Moii konnstotep Homep Yerpoiicteo Onucatine Agpec
71 Napamerps npoexta V _ ~ ~
Her enoennbnycTpoiicTs. LU enkHUTE 346Ch NPasoit KHOMKOF MBILLY, HTOBEI CO3AATS A0BABHTS YCTPOFCTEO.
5, Monb3osatenn npoekTa
> [ BuBamoTekn 1 Wwabnowe:
5 | Pecypesi npoexra
v 2 Vane cncrens
~ <& Kowrposnep
~ W Yerpoiicrea seoga-eeisons
o Lnna

> § Cepnepe NloBasurs ycTpoiicTsn > Mopynu esoga-seisoga Optilogic L » Al-4
5> I Toukn y3) Cozpate Touky 3 Mogynm npoueccophsie OptilogicL > A8
> kg CoBermna CBR3aTh € TOUKOF I3 PECYPEOB... 02
> g Vienonna . AO-4
B 3aaaw p OnrounTs yeTpoiicTe
% Boipesars Ctrlx C DI-8 )
3 Konuposats Cri+C e —
. BeraouTs Ctrk+V Do-2
Yaanute Del
A
Mepeumenosats.
[yBauposats Crl+D
Crpasxa
< >

Moayne anckpetHoro 680aa, & Bx0a0s DI, 2 6X04a CHETYHKOE UMNYNLCOE

Mo ymonyaHuio ,06aBNEHHOMY MOfLY/I0 ABTOMATUYECKM HABHAYAETCS NEPBbIV CBOOOAHbIN afpec. YT06bl yeTaHOBUTD afipec MOfysi B COOTBETCTBUN C aPECOM Ha Nin-
LIeBOI1 NaHENM, LeNKHUTE NpaBoli KHOMKOM Ha 3HAYKe MOyNs, BbibepuTe KoMaHAy «[leperiMeHoBaTb» 1 BBEAUTE HYXHbI afpec, pUcyHok 36.

PucyHok 36 — Cpepa paspaboTku, usmeHeHue agpeca Moayns

<4 Project-1 wa Moii komnswotep - Cpeda pazpaGorkn Kackaa-CAY - o x
@aiin Opaska Bup Mpoexr Cepouc Brnagew Cnpaska
-k B IRERS v&
Hasuratop npoekta x | Mposogank
v € Project-1 na Mot komneroTep Homep Yerpoiictso Onuncarme Agpe ™
1} Mapamerpes npoexra [#)2 DI (cuerumk) Lindpeeoii ex0a B pekikE CHETUNKE MMTYNECOE 1
8, Monbsosarenu npoexTa . . )
- [=4 DI2 {cuerimg) Llnpoecii 8x0a B PEKINE CHETUNKE MMIYNECO8 2
> [l BuBnoTekn 1 wabnows: " oz I " )
> [ Pecypesi npoexra g1 - nposoi exox -
« B Yorerchcrene e o4 Ungpesoi sics .
> Fh Apxuenbiii cepeep =7 D5 Ungposoii sxoa 5
v €& Korponnep 58 Di6 Undposoii exoa 6
~ B Yarpodicrea eeoga-esisona [0 DI7 Unpoeoii axoa 7
~ B8 llnna Optilogic L =110 Dig Undpesoii exoa 2
> B DI-8 (
5 § Cepaepsin JoBasus ycrpoiicteo >
> g Tourn yzna Co3gars Tomky >
> g CoBermn yzn CBAZaTh C TOMKOF HE PECYRCOB...
> g Vienonnaems
I8 3aaaun pasor OrkntounTs yeTpoiicrao
%  Beipesate Cri+X
3 Konuposars Ctrl+C
BeraauTs eV
< Mepeunteronats D
e —
Cnpaska
v
< >
TepEUMEHDBaHIE BEIENEHHOTD SAEMEHTa

AHanoryHbiM 06pa3oM obaBbTe Apyriie MoayNnv BBOAA-BbIBOAA, NOAKNOYEHHBIE K WitHe OptiLogic unn noptam COM1 1 COM2 koHTponnepa.
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2.3.2.6 HacTpolika Tna BXOL0B W BbIXO[,0B MOAyNelt BBoAa-BbiBofia OptiLogic
MpV BKIOYEHUN NUTAHNS KOHTPONNEP aBTOMATMYECK HACTPaNBAET TUN BXOLO0B Modyneil BBofa-Bbioaa OptiLogic B COOTBETCTBUM C KOHGUrypaLneil U3 npoekTa.

[Ins u3MeHeHNs TUNa BXOa y MOAyns BBOAa-BbiBofa OptiLogic ynanute ua koHbUrypaLum Mopyns CyLECTBYIOLMIA BXOR, 3aTEM LLENKHATE NPaBOi KHOMKOI MbilLn
Ha 8HauKe Mofiynst 1 106aBbTE BXOZ HYXHOrO TUna.

Hanpumep, 4To6bl nameHnTs y Bxona DI1 mopyns DI-8 Tun «CueTyuk» Ha Tun «Tpurrep», yaanuTe kaan «DI1 (cYeTunk)», 3aTeM LWENKHUTE NPaBoil KHOMKOM Mbilum
Ha sHauke «DI-8» v nobasbTe yeTpoiicTso «DI1 (Tpurrep)». MpUMep NSMeHeHNS TUNA KaHana MOLYNS NPUBEAEH Ha PUCYHKE 37.

PucyHok 37 — Cpena paspaboTkii, UBMEHeHe Tyna kaHana Moayns

<4 Project-1 na Moii kamnstotep - Cpena paspabotin Kackag-CAY — m] X
Qaiin Mpaska Bug Mpoer Cepsuc Brnagan Cnpasia
@-F | ¥ @R[ |X ¥ 7S
Haeuratop npoexta x | Mpoeogrik
v < Project-1Ha Moii komnsioTep Homep Yerpoiicreo Onucarine Aggec ~
[f} Mapamserper mpoexa [=]4 DI2 (cueTumk) Linposoit Bx0a B PEKUME CUETUMKS MMNYNBCOB 2
2, Monssosarenn npoexta p
: [#15 DIz Lingposoii exea 3
> [ BuBAuoTeRn U WabnoHs! . o . .
5 [ Pecypes npoexra = Hngposefi axoa
v 5 Yane cucrens l=]7 oI5 Undposoii sxop >
v G Kormponnep [=]8 Dis Lindposoi sxoa 6
v B Yerpoiicrsa soaa-seinoa =9 o7 Lndposoii exoa 7
v B Wz OptiLogic L [a]10 Dig Lingposoii exea 8
v o [loBasuTs ycTporictee > Brog 1 > o
>
= Cosgars Touky > Brog 2 >
E
, i CeRsaTe CTOUKON M3 pECyPCOE.. Bxoa 3( > DI (rpurrep)
> | - Broa 4 3
OrenounTs yerpoiicreo
> | Broa 5 >
7 E K Bopesams Ctrl+X Brop 6 >
> ML
+ © Cepnepe 12 Konupoeee CtrisC Broa7 >
> B Tounys (& Berammms CrrisV Broa8 >
5> I3 Cobbimun
Yaanurs Del
> 4 Vienonna
& 3ansum p Mepenniercrats
[Jlybnnposars CtrleD
Cnpaska .
< >
Linpoeoi sx0a 8 pexune Tpurrepa

AHanoruyHbIM 06pasoM HacTpoITe TUMbI BXOA0B APYrux MOLynel BBOAA-BbIBOAA.

2.3.2.7 [lobaBnexwe To4ek BBOAA-BbIBOAA

Touku — 9T0 BHYTPEHHME NEPEMEHHbIE B NAMATI KOHTPONEpa. B H1x ByayT 38annchiBaTbCst 3HAYEHIs, CYUTLIBAEMBIE C YCTPONCTB. TOUYKN MOTYT ObITb CBS3aHBI YCTPOIA-
CTBaMI BBO[1A-BbIBOAA (BXOAHBIE U BbIXO[HbIE TOUKM) U HE CBA3AHBI C HUMU (BUPTYaNbHbIE TOYKM, UCNOMb3YIOTCS 19 BHYTPEHHIX BLIYUCTBHHIA).

LLlenkHWTE NpaBoli KHOMKOI MbILLIM Ha 3HauKe kaHana bnoka BBofa-BbiBoaa, Hanpumep D14, v co3paiiTe Ans Hero Touky BBoga. Ha pucyHke 38 npuseneH npumep cosaa-
HWS BXOLHOI TouKN. LLlenkH1Te NpaBoli KHOMKOI Ha CO3LAHHON TOYKe W nepenMeHyiiTe ee B «Point_L». Tenepb B Touky «Point_1» ByaeT aBTOMaTNYECKM 3aNMChIBaThCS
3HaeHve sxofa DI4 mopynsa Beopa DI-8 ¢ agpecom 1.

PucyHok 38 — Cpepa paspaboTku, co3aHue BXOAHOI TOYKY

<4 Project-1 na Moii kamnsrotep - Cpena paspabotin Kackag-CAY — m] X

®aiin Mpaska Bua Mpoext Cepeuc Biraacn Cnpasa

$-&F | & @]9 x v &
HaguraTop npoekTa x | Mposoaruk
v € Project-1 Ha Mo kounsiaTep Homep Verpoiicree Onucanne Aapec

{f} Mapamerpsi npoexTa

2 Nonssosarenn npoexra
> [l BuBnMoTERN 1 WabnoHe!
> | Pecypesi npoexra
v % Yanel cuetenel

v <& Kowtponnep

Her enoseshsi ycrpoiiers. LUl enkhie 346t npasoli KHonKoi MbiLu, HToBbi co34aTh A06aBMTS yCTpoiicTED.

~ [l YcTpoicTsa sBoAa-BEIBOAA
~ B llnwa OptiLogic L
v @ Dl-e(l)
5[] DIT trpwrrrep)

> %] DI2 {cueramy)
5 = DB
DI
> Hed IoGaswrs ycrporicreo s
> [# Dl
5 |4 Dl ‘Co3patk Touky BxoaHan
> [# Dl CBA3aTE € TOUKOH Uz PECYPCOE...
L
5 © Cepsepbins Orenoumts yerpodicreo
Touku ysna
ca e = Cirl+X
5> I3 Cobbimun yar
5 Vicnonnaens 2 Kenupoeats Crl+C
B 32884n paba BeranTe Ctrl+V
¥ Vaanure Del
Mepeunterosats .
i Jybnuposars Ctrl+D
Co34aHUE HOBOI TOUKK
Cnpaska
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LllenkHMTE NpaBoii KHOMKON Ha nanke «ToukK yana» 1 [obaBbTe BUPTYanbHyto Touky Paint_2. Ha pucyHke 39 npuBefeH npuMep cospaHus BUPTYanbHo Touku. OHa
bynet 1cnonb3oBaThes B NPOrpaMMax 06paboTkit LaHHbIX HUXE.

PucyHok 39 — Cpepa paspaboTku, CO3AaHMe BUPTYanbHON TOUKM

“f Project-1 na Moii komnetotep - Cpeaa paspaGorin Kackag-CAY - O X
®aiin Npaska Bug Mpoext Cepeuc Binaakn Cnpaska
$- 5 | 9] &

Hasnratop npoera x | Mposogrnk

~ & Project-1 a Moii komneroTep Homep Vs Onucarme
f} Mapamerpei npoexta &
82, Nonssosarenw npoexta
> [ Bubavotexw i wabnoner
> [ Pecypeoi npoerta
v 5% Yane cncrenen

Twn eBoAz-ELEIBOAZ

Point Broaran

~ <& Konrponnep
~ B Ycrpoiicrea ssoas-seisoaa
~ 0 Lnwa OptiLogic L
v Il DI-& (1)
> [4] DI (purrep)
5] DI2 {cuerunx)
[#] D13
=] D14
(5] Point_1
[#] DIS
D6
[] DI
=] D18
& Cepeepel 1 3KCNOPT AZHHEIX

v v

>
> H
>

5 Toun
15 Coformn Cosgars Tonry 5 Broanan

I3 Vicnoan [BoGasuTe Touky w3 pecypcos.. | Buonguaa |

B Saw e >
BcrasnTs Ctrl+

3 Ecian

Cnpaska T

Co3garine HoBoi TouKn

AHanoruyHbiM 06pa3om [06aBbTe APYrie BXOAHbIE, BLIXOAHbIE U BUPTYanbHbIE TOYKM.

2.3.2.8 HacTpolika napameTpoB BX0A0B 11 BbIXO[,0B MOyNelt BBoAa-BbiBofa OptiLogic

HekoTopble BX0fbl 1 BbIXOAb! MOLyNeil BBOAa-BbIBofa OptiLogic MMeT [oNoNHUTENbHbIE NapaMeTpbl, onpefensioLve Ux pexumMbl paboTel. Hanpumep, AN Bbixoaa
DO B pexume «LLIM» uMeeTcs BOBMOXHOCTb HACTPONUTb NEPUOA W LIMPUHY UMMYNbCOB, BXOA DI B pexume «CYeT4mK» MOXHO copackiBaThb B HOMb. [pUMep HacTPOVKN
cbpoca Bxopia DI B pexume cyeTunK npuBeaeH Ha pucyHke 40, HacTpolika Nepuoga v WpKHLI MMNynbcoB Bbixofa DO B pexume «UM» npuBeaeH Ha pucyHke 41.
HacTpolika [ONOAHNTENbHBIX NapaMeTPOB BXOAOB 1 BbIXOAOB BbINOMHSIETCS C NOMOLLBI0 NPUBSBAHHbIX K HIUM BbIXOAHbIX TOYEK. 3an1Ch 3HAYEHNS B BBIXOBHYIO TOUKY
NPUBEAET K 3ani1cy COOTBETCTBYIOLLEr0 3HA4EHUS B NapameTp BXOAa UK BbIXOAA.

Yro6bI copocuTb Bxop DI B pexume «C4eTynk» cneayeT sanucathb 1B TouKy, IPUBSI3aHHYH0 k napameTpy «Cbpoc» 8Toro BXofa.

PucyHok 40 — Cpepa paspaboTku, HacTpoiika copoca kaHana DI B pexume «CueTynk»

“f Project-1 na Moii komnerotep - Cpeaa paspaGorin Kackag-CAY - O s
®aiin Mpeexa Bup Mpoext Cepeuc Binagew Cnpaska
=] | % B a9 x v&

Hasuratop npoexra x| Mposogrn

v & Project-1 na Moii komnsioTep A | Homep Yerpoiictso Onncanme Anpe *
i} Mapamerpei npoexta
8, NMomsosarenn npoerTa
> (4 BuBnuotexn i wabnone:

[8)3 DI1 (rpurrep) Lingporoii exoa & pexie TpHrrepa

DI2 (cueriux) LINGpoBOii EX0A B PEKIME CHETHNKS MMMYNBCOB

> [ Pecypesi npoexta

< & Yonts neriis b Ungposoi sxca

4
1 D2 Unposoii sxoa
6

« & Konrponnep Di§ Undppoeoii exoa

DB w o o

~ B Yorpoiicrea eeoga-eeizone
~ 0 Llnwa OptiLogic L
~ @ DI-8 (1)
5 lsip

=]
=]
=]

> b Apxueneii cepsep =7 Dis Undposoii exop
=8
JEcik pi7 Unpesoii exoa
[

0 Di8 Ungposoii sxoa

4] DI2 (cuersnk)
v [2] €Bpoc
5] Reset2
5] Di4
DIs
Dis
4] DI

> 4] DB

> B DO-B(2)

© Cepepei  skcnopt gamneix
I Toun yana
I CoBbimus yana

=l

JLd}

>
>
>
> |3 Venonnsensie nporpanimel vl < >

Inementos: & Vismenerina NMuuerang: 100 Touex ]2 & Agmunnctpatop
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AHanoruyHo, 4ns HacTpoiiky napameTpoB Bbixoaa DO B pexume «LUIVM» cnepyeT 3anucaTh HyXHbIE 3HAYEHNS B TOYKM, NPUBS3aHHbIE K NapamMeTpam «[epuog um-
Nnynbcos» 1 «lupnHa uMnynbcoB» 3TOr0 BbIXofa.

PucyHok 41 — Cpepa paapaboTku, HacTpolika copoca kaHana DO B pexume «LLIM»

€4 Project-1 na Moii komnsiotep - Cpeaa paspaGorku Kackaa-CAY - o X
Paiin [paska Bua Mpoext Cepsuc Brnagkn Cnpaska
had- A | & 8 ]9 % &
Hasuratop npoexTa % | MpoeoaHmk
v & Project-1 na Moii komnerorep ~ | Homep Verpoiicrao Onmcarine Aape ™
[k Napamerper npoecra [#116 DOT (WM) Berog LLIVIM 1
8 Monssosarenn npoecra [a]17 D02 Ungposoit esixoa 2
> [ BubnmnoTer u Wabnors! -
* [J Pecypen nposrs [@118 DO3 Undposoii eeroa 3
v B Yo cuerenm [@119 DO4 Undposoit eenoa 4
> By Apneneii cepsep [#]20 DOS Undposoit eerxoa 5
w & Kowmponnep [a]21 DO6 Lndposoii esixoa [}
~ B Yorpoiicrea eeoga-seisoge [#22 Do7 Undposoii esiog 7
~ B Wuwa OptiLogic L [@23 D08 Undposoit eenoa 2
> @ DI-8 (1)
v BP03E ()
=] DOT (WW1M)
~ 4] Mepuop wmnynscos
(8] Period1
~ (] Wupura wnynsca
(5] Width1
ng2
> =] DO3
> 2] DO4
> |2 DOS
S
> |z pO7
L
» & Cepeepet v 3kcnopt ganHen v
5 4 Touknyzna vl 5
Inementos: 8 Vismererns Nuuersms: 100 Touex 822 & pguunmctparop

[Ins HACTPOWKY ApYruX NapamMeTpoB BXO[A UMW BbIXOAA LUENKHWTE NPaBOi KHOMKON Ha ero 3HauKe 1 [,obaBbTe HYXHbI napaMeTp u3 cnucka. Mpumep fobaBnexus
HY)XHbIX NapaMeTPOB NPUBELEH Ha pucyHke 42. MonHbIit cNNCoK NapaMeTPoB BXOLOB W BbIXO[,0B NPUBEAEH B PYKOBOLCTBE N0 3KCMTyaTaLmMi Ha MOLyb BBOfa-BbIBOfA.

PucyHok 42 — Cpepia paspaboTku, [o6aBneHue HyXHblx napaMeTpoB kaHana

4§ Project-1 na Moii komnbiotep - Cpeas paspaSorku Kackag-CAY — ] X

@aiin [peeka Bua [poer Cepeuc Bnagkm Cnpaska

$- & | % B9 v &
Hasuratop npoexta x | Mposoarmk
v & Project-1 na Moii komnerorep ~| Homep Yerpoiictso Onucarine Aapt ™
[} Nsparierper mpoecrs [m)24 Meproa umMnybcos Mepuoa nunynscos WIAM, x100 mke 1
£ Monesosarenn npoecra [a]2s LUnpyna nanynsca InwrensrocTs manynsca LIMM, x100 mke 2
> [ BubnnoTern u Wwabnoms!
5 [ Pecypesi npockra
v B Vane cucremes
> Fy Apmenbiii cepsep
v ¢ Komtponnep
~ W Yorpoiicrea seoga-esieoae
~ B lWara OptiLogic L
> @ D)
~ ® D0-2()
« [] DOT (UM
v [4] Nepuca|  AoBasnre yerpoiicreo. > Cocrostie WMM
(5] Peri Cozaets Touy > Henmine K3
~ (] Wapun CBRsaTh C TOUKOI WS PECYPCOB...
(& Wid Mepuoa Mnynscoe
= DO2 Orknrouns ycrpoiicrae Wipika uanynsca
> |=| DO3 S3agepxxa sanycka
5 [ D04 % Bupesats Ctrl
= N MrBepans umnynsca
> %] DOS U3 Konupoeate Ctrl+| .
‘KIM CEPUi MM N5COE
> =] D06 Beraims Cirl+ " v
> [z DOT Peskun sanycka cepin
> 2] D08 K Vpanure Del Konmnuecreo umnynscos
-
> € ;mew WIKENOPTAT  [lepenmienionars ST
5> 14 Touknysna
6 cul+D
> 14 Cobuirnayana Aybnuposars " Copocks .
> |4 Vicnonnmemsie nporp: e l N
[lo6aenerne yeTpoiictea wan yeTpoiictea
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2.3.2.9 lNporpamMmupoBaHie norkn 06paboTku AaHHbIX

06paboTka AaHHbIX Ha KOHTPOMNEPE BbINOMHSETCS C NOMOLLbI0 MONb30BATENbCKUX MPOrpaMM. [LNs HanMcaHus nporpaMm UCMob3yTCs S3blki NPOrpaMMUPOBaHUS
FBD 1 ST cTaHpapta M3K 61131-3.

06bI4HO B MPOrpamMMax aHanN3MPyIoT 3HAYEHWS BXOAHBIX TOYEK, CYUTAHHBIE C YCTPOICTB BBOAA, U MEHSIIOT 3HAYEHNS BLIXOAHbIX TOYEK, KOTOPbIE Aanee 3anu1ChIBaloTCS
B YCTPOIICTBA BbIBOAA. [IONONHUTENBHO B IPOrpaMMaXx MOTYT BbIYMCAATHCS TPOMEXYTOUHbIE 3HaYEHMS. VX 06bIYHO 3aNMChIBAIOT B BUPTYaIbHbIE TOYKH, HAMPUMEP, 1S
oTobpaxeHus Ha MHemocxemax APM onepatopa. TakiM 0bpasom peanuayetcs noruka 0paboTki faHHbIX KOHTPONNEPOM.

LLlenkHWTE NPaBOil KHOMKOIA MbILLIK Ha Nanke «/cnonHsemble NporpaMMbl» yana v 406aBbTe nporpaMmy Ans UCTIONHEHNS HA KOHTPONNEPE, NCMONb3Ys OANH U3 S3bIKOB
nporpaMmupoBaHus. lpumep LobaBneHus nporpaMmbl NPUBEAEH Ha pUCYHKe 43.

PucyHok 43 — Cpepa paspaboTku, fobaBneHne nporpaMmbl 06paboTku faHHbIX

“ff Project-1 Ha Moii komnsiorep - Cpeaa paspaGotky Kackaa-CAY - O bd
aiin [paska Bua Opoext Cepeuc Brnaakn Crpaska
& | 9] v&

Hasuratop npoexta x | Mpesoarnk

v & Project-1 na Mo komnsrotep Homep Vg Onucanne Asbik Nporpammipo
[ft Mapaerpei npoexta HeT nporpanam, ncnosAessix Ha ysne. LLLENKHHTE 3ASCk IP3BO KNOMKO Meitu, 4TSI CO3A3TS HOBYY0 WA A0BaBHTS Cyuuy
2, Monssosarenu npoera ! ' !
5 BuBnmorexn u uiabnose!
[ Pecypeei npoerta
v i Yansi cncrems:
v & Kommponnep
W Yorpoiicrea ssope-seieoss
© Cepaeps n sccnopr gasnsx
14 Tourn yzna
13 CoBertia y3na

3 Ve nporpa

{8 3aaaun padoviero

Cosaats nporpamy

[loBagnTs Nporpamnly w3 pecypeos.

>
fseik FBD

Ctrl+V

&5 Komnunuposars sce nporpammeL...
Berasums

Cnpasxa

<

Co3garie HoBOI NPOTpaMB! Ha ASbIkE NPOrpaMmiposarua Function Block Diagram

B oTkpbiBLIEMCS penakTope A06aBbTe B NPOrpamMMy nepeMeHHbIe, UCMombayst naHenb «lepeMeHHbIE U KOHCTAHTI», 1 CBSKMTE NEPEMEHHbIE C TOYKaMI BBOLA-BbIBOAA
KOHTpONnepa. HanuwunTe TeKCT UK CXeMy NPorpammbi.

Hanpumep, Ha pucyHke 44 npencTasnexa nporpamMma nofcyeTa KonMYecTsa MMynbcos Ha Bxoae DI4 moayns auckpetHoro sBofa DI-8 koHTponnepa ¢ aBToMaTyeckum
cbpocom cyeTymka. lporpamMma cYMTHIBAET TEKYLLEE 3HaYeHMe Bxoaa 13 Touky Point_L B nepemenHyio DI4. 3HaueHue nepemerHol DI4 nogaetcs Ha 610k cyeTyunka

nmnynscos CTU. Briok nofcyuTbIBaeT KONMYECTBO MMMYNbCOB 1 3anucbiBaeT ero B nepemenHyto COUNTER. 3Hauenne nepemenHoit COUNTER 3anucbiBaeTcs B TOUKY
Point_2. Nocne 5 uMnynbcoB HaueHue cyeTymKa copacbiBaeTcs B 0.

PucyHok 44 — Cpepa paspaboTku, npumep FDB nporpammel

€ Project-1 na Moii komnerotep - Cpeaa pazpaborin Kackaa-CAY - O b

®aiin Opaeka Bua Opoext Mporpamma Ornagka Gopmar Cepeuc Brnagkw Cnpaska

BeTpoentbie KoHCTaHTHI
~ )\ FBD_Program
~ | TnoBankHsie nepemetible

©- ‘ Y “ 2 ﬂ b | 52 (3 |Menonuenne: (Beckonesns) | 500me v
Hasuratop npoexta x | Nposogru FBD_Program™ Manumpa snemertos x
¢ Project-1 na Mofi komnsioTep “6 FBD_Program* S
o |
[ Mapaierpei mpoers . — =
2, Monssosatenn npoexta o
: > pucmenia
& Bubnuote u wiabnonel Cyetumk mmnynecos D14 | Maremamina
|J Pecypest nposira Tpuromomerpua
v B Yanei cncremsi ]
N | BuTe! W norinka
v & Kontponnep Bt
B Vorpoiicrsa saops-smisona o P
asHenie
' Cepsepe! 11 3KCNopT AaHHb Hp
| Mpucsausanme
e
YT oo, DI | Mpeobpesosaie Tunoe
v || Bxogreie
’; iy » | Tpurrepe m getexrops: hpomTos
%L oint_ —= v | Cuerunen
EXOAHEIE
- CTD_DINT
v || Buptyanshbie “ o T
i “ CTD
Point 2
2 Point 4 CTU_DINT
Duarnocriieckie Py
ad -
|3 Cobbrmn yana 4 CTUD_DINT
v [ Vicnonnsemsie nporpatinist -
4 CTUDINT
{#i) FBD_Program T‘;MEW’
3 6
B 3apaun pabosero Laknz | Mepesucnenis i wanasonsl
. | Maccuse:
= L ‘ fm wepena
| Perynuposarine
+ 200:195 Vameneno Pexina peaairi Loympes v
Mlepetientibie W KOHCTaHTE RPOrpaLILIBI x
Mepementisie u koHCTaKT!
&
Vi Thm AaHksx 3nzuemmenoymo..  fon. obpatorks  Toura Menetourn  Jocryn

@ D1 BOOL FALSE Point_1 e Urerue
@ COUNTER DINT 0 Point 2 3raustine Urerme3annce
T N0BanHEIE KOHCTaHTEI
Inemerros: 9 Vismererus Nuuersus: 100 Tover 22 & pgmunuctparop

Mo okoHYaHuK penakTMpoBaHng NporpaMMbl HAOXXMUTE Ha MaHEN NHCTPYMEHTOB KHOMKY «COXpaHI/ITb» 0N coOXpaHeHus N3MEHEHNI NPOrpaMmbl, 3aTeM HaOXMUTE

KHONKYy «KOMI'IVIJ'IVIpOBaTb» LNng KOMNUNauumn TekcTa nporpamMmmel B UCMONHSAEMBbIi KOA Ang KoHTponnepa.
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2.3.2.10 HacTpoiika npoTOKONOB NEpeaayn AaHHbIX BO BHELIHUE CUCTEMbI

LLlenkHWTe NpaBoil KHOMKOI MbIlN Ha 8HauKe «CepBepbl AaHHbIX» 1 06aBbTe HEOOXOAMMbIE UHTEPGEIICH! 11 MPOTOKOMbI CBSI3N C BLILUECTOALLMMY ciucTeMaMu cbopa
[aHHbIX 1 ynpaBneHus, Hanpumep Aobasnexue cesau no Modbus TCP npuseneHo Ha pucyHke 45.

PucyHok 45 — Cpefia paspaboTku, cBi3b CO BHEWHUMM ciucTemMamu no Modbus TGP

44 Project-11a Mot komnstotep - Cpega paspaGoriu Kackag-CAY

®aiin Mpaska Bua Mpoexr Cepeuc Buiaacn Cnpaska

I EEIEEY EIEE
Hasurstop npoexta x| Mposoarmc
v & Project-1 a Moit kounsiotep Howmep Yerpoiicreo Onucanne Aapec

[} Mzpaverpei npoecrs Her BnoseHsix yeTpoiicTe. LL|enkHuTe 31eCh NPaBoil KHONKOM MBILLW, UTOBLI C034aTh A0BaBUTS YCTPORCTES.

S, Monszosarenn nposxra v Y

> (4 Buanotexw u wabnorsi

5 | Pecypesi npoekra

v B Yanul chcres

v € Kowtponnep
> B Yerpoiicrea ssopa-esizosa
O
> [ Cemith

5 I Tousuysna [JloBasuts yerpoiiceo MpoToron Modbus Modbus TCP.
> 13 Cobeimnayzna _ Mpotokon Kackag-CAY >
> g Vienonnsemsie e Mpotokon M3K 60870 >
B 32a24n paboue % Buipesmts Cirl+ X
G3  Kenuposate cleC
Berasuts Crl+V
K Yaanure Del
Mepenmerionats
Qybanposats Cirl+D
Crpaska

<

Cepeep aarnbn Modbus (Slave), npotoken Medbus TCP

LLlenkH1TE NpaBoil KHOMKOI Mbiluu Ha yeTpoitcTBo «Moadbus TCP» 1 obaBbTe perucTp YTeHust. YkaxuTe HOMep perucTpa B naT1aHayHoM Gopmarte, rie nepsas undpa
Homepa onpepenset Tun peructpa: 0 — Coil, 1 — Discrete Input, 3 — Input Register, 4 — Holding Register, cnepyiowime YeTbipe undpbl — Homep pernctpa (Hauu-
Has ¢ 1). Hanpumep, 40001 (Holding peructp ¢ Modbus agpecom 0).

LLlenkHIUTE Ha PErMcTPE NPaBOIi KHOMKO MbILIV W CBSXMTE Er0 C CO3[AaHHON paHee TOYKOIA, HanpuMep, ¢ TO4Koi cyeTunka Paint_2. Mpumep BbIGOpa TOUKM 19 CBASNK
C BHELUHUMY CUCTEMAMU NPUBEJIEH Ha PUCYHKE 46.

PucyHok 46 — Cpepa paspaboTky, BbIBOP TOYKM A9 CBS3Y C BHELUHMMM CUCTEMAMY

4§ Project-1na Moii komnstotep - Cpeaa paspaborku Kackaa-CAY — m] x
Daiin [paska Bua Mpoext Cepeuc Braaakn Cnpaska
O-EH PR RnI X TS

HasuraTop npoexta x | Mposoaruk

& Project-1 na Moii konnstotep Howmep Yerpoiicreo
{f} Napamerper npoexta
2, Monssosarenu npoexra

Onucarine Aapec
Her enoaxemhi ycTpoiicre. LU enkHiTe 346ce Npasoii KHONKO# MeiLuH, HTOBE! COZ4aTE A0BaEMTS YCTPOFCTEO.

> [l BuBanoTern u wabnons!
> | Pecypcei npoexra
v & Yane cncremen
v <& Kowtponnep
> B YcTpoiicTsa EE0A3-BEIEOAA
v Cepaepwi i 3kcnapr gamtsix
~ [ Cem Ethemet
v 4 Modbus TCP

> [2] Peructp urerus (400
> (B Touxnysna DoGaens ycrpoiicrso >
> |4 Cobbitna ysna /cwuq—\)
5 [ Vienonnaemsie nporpanasC_ || CaRsath € T04KOH 13 pEcypeosa: >
B 2agaun pabeuero umkna —
OmknroumTs ycTpoiicran
¥ Bupesam Cerl+X
B3 Konupesate Cirl+C
Berasurs Crl+V
K Yaanure Del
Nepennieronats
JyBnuposats Ctrl+D.
< >
Cnpaska
Censmisanne yCTpOiicTsa C TouKDi 85043

TakiM 06pasom, 3Ha4eHMe TOYKM CHET MKa ByayT nepenaBaThes B BbILLECTOSLLYI cucTeMy no npoTokony Modbus TCP no sanpocy Holding peructpa ¢ Homepom 0.
AHanoruyHbIM 06pasoM [06aBbTE PErMCTPbI 3aNNCH [ NPUeMa KOMaHZ ynpaBneHus.

29



2.3.2.11 3arpyaka KoHdUrypawumun B KOHTPORNEP

BbibepuTe B MeHio «[IpoekT» KoMaHfy «3arpy3uTb KOHGUrypaumio Ha yanbl». KoHdurypauus bynet nposepeHa Ha 0TCyTCTBIE OLIMBOK 1 NOArOTOBAEHA K 3arpyske
Ha koHTponnep. Ha pucyHke 47 npuBEAEHO OKHO CTENbI Pa3paboTky NOCNE BbINONHEHNS KOMaHAbI «3arpy3uTb KOHUIYpaLMIo Ha y3nbl».

MpumeyaHre — CaMylo NepByto 3arpyaky Nocne CosfaHus NPoeKTa cnefyeT BuiONHUTb [0 HACTPOIIKY KOHTPONNEpa Ha paboTy ¢ npoekTom. CoobieHns 06 ownbkax
3arpysKu KOHGUrypaLyum Ha KOHTPOANEP CNeayeT UTHOPUPOBATb.

PucyHok 47 — Cpepa pa3paboTky, 3arpyska KoHpurypaumu

< Project-1 wa Moii komnsrotep - Cpeaa paspaboriu Kackaa-CAY - o X
®aiin [lpaska Bua Dpoexr Cepewc Brnaaxn Cnpara
$-F \ 9] va
Haswratop npoexta x | Mposogruk
[J Pecypcsi npoexta A | Homep Vima Onncanme Azeik nporpammipe
v o Yane cncremel & FBD,Program """""" FBD

v & Konrponnep
B Verpoitcrsa ssoga-sbisona
§ Cepsepui n axcriopt AasHex
14 Touwu yana
15 Cobbitua ysna
15 Wicnonnsemeie nporpanmen
[ 342un pabouero uukna

< > < >

Coobuuenna cpegs! paspatonion x

Mposepka yeTpoiicre. ~
MpoBepKa TONEK..

MpoBepKa 12424...

MpoBepka nPorpami...

TPOBEpKa MHEMOCKEN ..

MpoBepKa 2pRNEE...

MpoBepka nonszosaTensii.

Mposepka cobemii

TpoBepKa KoHGMTYpaLIH 3aBepLueHa: oLunBoK O, peaynpexaennii 0, noackasok 0

COXpaMERHE BEPCIN KOG NryPaLIN AR S2TPYZKH Ha Y3

g:w_ﬁ DY COTEHERS yEnE WS

By3Ka KOHOUTYPALMH H Y3l

< OUWMBKA: Yzen "Konrpennep” (127.0.0.1) - He n0AKTI04ER K CEpEEpy NPOEKTOE, KOHGHTYPELIMA Ha AHHEIN] Y3&/ HE 3arpyXera
qu et conam 1

Snementos: 1 Nuugnsis: 100 Touex 22 & pguunnerpatop

YcTaHOBUTE HOBbIV NPOEKT paboynm NpoekToM Ans KOHTPONNEpA Tak, kak ykasaHo B MyHKTe 2.3.1.6 v nepesarpysute koHTponnep. Mocne nepesarpyaku koHTponnep
aBTOMATUYECKM 3arpyauT KOHGUrypaLyio 13 paboyero npoekTa.

2.3.2.12 CoxpaHeHwe KoHUrypaLum Ha KOHTponnepe

KoHTponnep aBToMaTU4ecky COXPaHSIET NOCNEAHIOI0 YAAYHO 3arpyXKeHHYI0 KOHUIypaLmio Ha KapTe NamsTi 1 UCTIONb3YET ee ANs 3anycka Npu BKIIOYEHUN UTaHUs!
11 Nepesarpysku.

Mocne 3arpysku KOHUIypaLmu KOHTPONNEP MOXHO OTKMIOYUTb OT CEpBepa NPOEKToB.

2.3.2.13 13meHeHme KoHUrypaLmu KOHTponnepa

OTKpOIiTe NPOEKT ¢ KOHGUrypaLMeil KOHTpoNNepa B cpefie paspaboTkit 1 BHECUTE B Hero TpebyeMble M3MeHeHNs. [115 BHECEHUSt U3MEHEeHI B KOHUrypaLyio cBsi3b
C KOHTPO/NEPOM He TpebyeTes.

Mocne N3MeHgHNS KOHGUIypaLum NopklouuTe KomnbioTep (HoyTYK) M KOHTpoNNep K ofHol ceTn Ethernet n HaxmuTe B cpese paspaboTku KHOMKY «3arpyanth
KOHUrypaLmio Ha yanbi».

3arpyaka 1U3MeHeHuIt KOHUrypaLuu, BK0Yas NporpaMMbl 06paboTku faHHbIX, 0CYLLECTBNSETCS «Ha NETY» 63 0cTaHOBKM paboTbl M Nepesarpyaku KOHTponnepa.
2.3.2.14 BknioyeHe COXPaHeHNS TOYKM B 3HEProHe3aBICIMOil NaMSTI KOHTPONEPa

[ns BKNIOYEHNA COXPaHEHNS TOYKI SHEPrOHEe3aBUCMMOV NaMATV KOHTPONIEPa BbifeNuTe nanky «T04KM y3na» KOHTPONAEpa v BKIOYMTE 3anuch LaHHbIX B apXVB ANs
BbIOPaHHbIX ToYEK. Ha pucyHKe 48 npencTaBneH npumep okHa Cpefibl pas3paboTki ¢ COXPaHEHMEM B 3HEPTOHE3aBUCHMON NaMsTi Toukn Point_L.

PucyHok 48 — Cpefa pa3paboTku, BKNIOYEHNE COXPaHEeHIst TOYKI B SHEPrOHE3aBUCUMON NaMATU KOHTpoNepa

4§ Project-11a Moii kounsrotep - Cpeaa paspaBotku Kackaa-CAY - ] X
Qeiin Opacka Bua [poext Cepenc Bxnagan Cnpaeka
$- & | % Ba| 9] X v&
Haswratop npoexra x| Mposogrnk
v ¢ Project-1 na Moii komnsroTep Howmep Vim Tun ssoga-sbiBosa Tun ganrox Cos e b sHeproHesaBncuioit naaT | C
m Mapamerpel npoekTa &le Point_1 Bxoaran BOOL C i ] H
A Homacesreom iporsss &7 Point_2 BuptysnsHas DINT G3 1

> [ Bubanorexn u waBnons!
> |1 Pecypeei npoexra
v & Yanu cncreme
v Ey Apuenbii cepeep
) Apxwnesiyana
[ 3aaam pabouero yucna
v & Kowtponnep
» W Yerpodicrea esosa-eeieopa
5 & Cepoepoi nakcnopt aawmei
5 13 Touxnyana
5 13 Cobeimua yzna
5 1 Vicnenwsemsie nporpammt:
[ 3aaam pabouero yucna

Hasuratop npoekTa (0MonHITENbHAA Nat... X

5 € Project-1a Moii komnsiorep

Beigenero anemerros: 1 Vismenenna Niuersna: bes orpaHnuerii &1 & pgmnancrpatop
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2.3.2.15 BknioyeHne apx1BMpOBaHNA Ha KOHTPOepe
[LNs BKMIOYEHWSI apXMBUPOBAHMS AaHHbIX Ha KOHTPONNEPE BbIAENNTE nanky «3afayun paboyero Lukna» yana «KoHTponnep» u ycraHoBuTe Ans 3afay «tasknode»
1 «taskevent» napametp ArchiveMode B 3HaueHue «1». Ha pucyHke 49 nokasaHo 0kHO Cpefbl UcnonHeHus ¢ napametpom ArchiveMode paBHbIM «1» Ans 3agayn

«tasknode».

PucyHok 49 — Cpena paspabotku, napametp ArchiveMode 3apauu tasknode

< Project-1 na Moii kamnstotep - Cpena paspabotin Kackaa-CAY

@aiin [paska Bua [poea Cepeuc Bynagku Cnpaska

$-F | [ 9= v&
Hasuratop npoexta x | Mposogui
~ ¢ Project-1 na Moii komnsioTep Homep Vnn
[t Napamerpei npoecra 4 taskdirect
£ Monszosarenn npoecta = -
4 BubavoTexn i watnots! R
- =3 taskevent
[ Pecypesi npoexta N
v % Yanel cacrenmsl B9 iooptilogic
v iy Apwisnbili cepsep E=110 vmiec61131
| Apesiysna e iooptilogic
[ 2anaun pabouero yua 1 tasklink
v G Kontpennep EE11 srvmb
8 Ycrpoiicrsa seoga-siBosa =7 taskevent
c
&' Cepeepl W 3KCNOPT A3HHBIX [ tasknode
& Toun yana Els hmitray
1 Cobbimia ysna
CHoAHREMEIE NPOTP:
BN 3aaa4n pabouero uakna
BEIAENEHO 3nEMeHTOE: | Vismerenna Ninuerzua: 100 Touek

TmpulseTi 1000;C
{ ArchiveModex= 1:ArchiveTime=10: ArchiveRecs=100000
rchiveMode=1:ArchiveTime=10; ArchiveRecs=100000

CmdLimit=1000000

Infolevel=2

22 & pgunnctpatop

BbinenuTe nanky «Touku y3na» KOHTPONNEpPa U BKAKOYNTE 3aNUCh JaHHbIX B apXUB ANs BbIbpaHHbIX Touek. Ha pucyHke 50 npeacTaBneH npuMep okHa cpedbl pagpaboTku
C BK/TIOYEHHOV 3anucblo B apxuB Ans Tovek Point_1 v Point_2.

PucyHok 50 — Cpepa paspaboTku, BKIIOYEHME 3an1cK faHHbIX B apXUB ANst TOYEK

< Project-1 na Moii kamnstotep - Cpena paspabotin Kackag-CAY
®aiin [psexa Bng [poext Cepsuc Bgnagan Cnpaska
$-F | & @] 9% v&

Hasuratop npoerta x | Mposogrun

~ ¢ Project-1 na Moii komnsioTep Homep
{f Mapamerpsi npoexTa B
2 Nonssosarenn npoexra e
4 BubavoTexn i watnots!
| Pecypesi npoexta
v 5% Vanel cucrenmel
v iy Apxwienbii cepsep
| Apmasel ysna

[ 2anaun pabouero yua
v <& Kermponnep

8 Ycrpoiicrsa seoga-siBosa

- ELEE
> 4 Touwysna
5]

4 Vicneanaemsie nporparmel
B 3anzum pabouere uikna

Vinn
Point_1
Point_2

BelaeneHo snementoe: 1 Wzmererna JTuuerzma: 100 Touek

Tun eeoae-enizoaz Tanganre Corpanerme 5.
Exoaren BOOL Her -
Bupryanshan DINT Her la

22 & pgunnctpatop

Coxpanerne & apxuee

3arpyaunTe KoHUrypaLyio Ha KOHTPONNEP ANS HaYana apxMBMPOBaHUS.

BHumaHwue! Ecnv Ha KOHTpONnepe He ycTaHoBneHa SD-kapTa, To Anst XpaHeHWs onepaTUBHOTO apXuBa byAeT Ncnonb3oBaTbest BCTpoeHHas FLASH-namsiTh.
3-3a HanWymMs OrpaHNYeHNs Ha KONMYECTBO LMKIOB 3an1cy ANNTeNbHOe apxuBnpoBaHue 6e3 SD-kapTbl npuBeaeT K BbIXOAY 9TOM NaMsATU 1 KOHTponnepa

n3 cTpos.
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2.3.2.16 HacTpolika cTOpoXeBoro TaimMepa

KoHTponnep MMeeT BCTPOEHHbIN CTOPOXEBON TaiiMep, UCMONb3YEMbIit AN KOHTPONS «3aBUCaHMs» Paboyero LMKna cpeabl UCNoNHeHs KoHTponnepa. Copoc cTopo-
KEBOrO TaliMepa BbINOHSAETCS Ha KaX/A0M LUKIE CPefibl MCMONHEHNS KOHTponnepa. ECnv o4epeaHoil LIMKN CPedbl UCNONHEHNS HE HaYHETCS Yepes ykasaHHoe BpeMs,
CTOPOXEBOi TailMep He ByaeT cOpoLLEeH 1 aBTOMaTUYECKY NEPEsarpyauT KOHTPONEP.

,D,J'I?I aKTMBaLMN BCTPOEHHOr0 CTOPOXEBOTO Ta|7|Mepa KOHTpONnepa WenkHuTe I'IpaBOI;I KHOMKOI MbILLIV Ha 3HAYKe <(yCTp0ﬁCTBa BBOAa-BbIBOAA» U ﬂOﬁaBbTB y0Tp0I7ICTBO
«Watchdog OptiLogic L». Mpumep Ao6aBneH1st CTOPOXEBOro TaliMepa KOHTPOMNEpa NPEACTABIEH Ha pUCyHKe 51.

PucyHok 51 — Cpepa pagpabotku, fobasnenue yetporicTea «Watchdog Optilogic L»

4 Project-1na Moii omnsrotep - Cpeas pazpaborkn Kacxaa-CAY - O X

Qaiin [peeke Bug [poexr Cepeuc Bynagen Cnpaske

Srrrl (9% =% &

Haewratop npoekta x| Nposogrne

v & Project-1 na Moii komneroep Honep Yerpoiicreo Onncarme Anpec
{f} Mapamerpui npoexta = Winna OptiLogic L Llinma pacrumnperus ssoa-sbisoas kowtponnepa OptilogicL 1

£, Monesossrenn npoexra
> [ BuBanoTekn u wabnows!
> [ Pecypesi npoekta

v B Yanei cncrens

s Apueneiii cepeep

~ & Konrponnep

v Bl Yrpoi = 5 ope N
> e [JloBasuTs yerpoiicTso
e BupTyansHsie ycpoiicrea
> & Cemsep Groum ycrpoiicrso SRR
> g Toun Wninopr us ainos >
> 3 Cobm Berasums Ctrl+V Kourponnep BCE-5 >
> g Wenon
Konrponnep BCE-6 >
Bl 3aaan|  Crpanea pomep
K BCP-A9 o —
Konrponnep Optilogic L (> Watchdog OptiLogic L
€OM-nopr
Cers Ethernet
< >

Croposesoii Tafinep kentponnepa K3A3 OptiLogic L, ARM Cortex-A5 536 MHz

[1n91 HAaCTpOIiKn NapamMeTPOB CTOPOXEBOT0 TailMepa BbIENNTE Nanky «YCTPONCTBA BBOAA-BbIBOAA», BbIAENUTE B TabnuLie cnpasa ycTpolicTeo «Watchdog OptiLogic»
1 yctaHoBuTe Tpebyemble napameTpsl B cTonbue «flapameTpbl». Ha pucyHke 52 npuBeaeHo okHO cpefibl pagpaboTki ¢ BbiLeNeHHbIMY NapaMeTpaMu CTOPOXEBOT0
TalimMepa. Cnncok napamMeTpoB CTOPOXEBOTO TaliMepa 1 npuBeeH B Tabnuue 20.

PucyHok 52 — Cpefia paspaboTku, napaMeTpbl CTOPOXEBOTO TaliMepa

< Project-1 na Moii konnsiatep - Cpeaa paspaGorku Kackaa- CAY - O bs

®aiin Opaeks Bua Mpoexr Cepoue Brnagew Cnpaska

©- & \ 9] v

Hasurarop npoekta x | Mposogrmk

v & Project-1 1a Moii kounsiorep Houep  Verpomcrso Onmcanmne 2 ~
{1} Mapanerpes nposkra @ Watchdog OptiLagic L | € i Taiimef Delay=13000; ActivateDs

£ Monesosarenu pocers [} Wura OptiLogic L LlliHa paciunperin s...

> 5 BuBnuoTexn n Wabnone:

> [ Pecypcei npoexra

v 5% Yane cncrenen

e Apweneii cepeep

~ €& Konrponnep

~ [El Ycrpoficrsa ssoga-seisoga

> [ Watchdog OptiLogic L
> @ Wwwa OptiLogic L

[ER T ———

>
5 13 Toumn yana
>
>

I CoBbimus y3na
I3 Vcnonnaensie nporpatsi
I8 32424 pabouero wnkna

3nemenos: 2 Vsmererus Nuuenzns: 100 Touek 82 & pgmunuctpatop

Tabnuua 20 — MNapaMeTpbl CTOPOXKEBOTO TaliMepa

Mapametp Onucauve 3HayeHue no yMon4yaHuio

Bpems 3afepxky Hauana paBoyero Lmkna 4o NPeLynpexaeHIns 0 HeTaTHO cuTyauum (B MunaMcekyHaax). Mo nctedeHnu
ExtremeDelay BPEMeHV 3Tl 3afie XKV CTOPOXEBOIA TaliMep BbIAACT NPeAyNPeXAeHe B XyPHAN CPefibl NCMIONHEHMS 0 TOM, YTo pabouuit 10000
LMK OCTAHOBNEH, 1 KOHTPOMNEP CKOpo ByAeT nepesarpyXeH.

BPBMSI 3aflepxkn Havana paﬁoqero LnKna o nepesarpysku (B MVIJ'U'II/ICBK‘/HJJ,HX). Mo ncteveHnn BpeMeHn aTon 3afepxkKn

RebootDelay KoHTponnep GyneT nepesarpyxeH. 3HaueH1e LOMKHO ObiTb Gonblue 8Ha4eHus napameTpa ExtremeDelay.

15000

ActivateDelay 3ajiepXKa aKTUBaLWUM TaiiMepa Nocne 3anycka cpefbl UenonHeHns (B MUNIMCEKYHAAX). 60000

[nst 0TKNIoYEHMs CTOPOXEBOrO TaliMepa yaanuTe ycTpolicTBo «Watchdog OptiLogicLy.
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2.3.2.17 CoapaHue apxnBHoil basbl JaHHbIX

Ona [ONrOBPEMEHHOr0 XpaHeHNA onepaTnUBHbIX apXMBOB KOHTPOAIEPa UCMONIb3YETCA apXUBHag basa NaHHbIX. ApXI/IBHaﬂ basa [LaHHbIX XPaHWUTCA Ha BblAENEHHOM

komnibloTepe (HoyTOyKe). 0BbIYHO ANS BTOTO MCNOL3YETCS TOT XE CaMblii KOMMbIOTEP, HA KOTOPOM XPaHUTCS NPOEKT C KOHGUypaLneit KoHTponnepa.

[inf co3AaHMA apXuBHOIT 6asbl faHHbIX LWENKHUTE NPaBOil KHOMKON Ha «Y3nbl cUCTEMbI» 1 A06aBbTe y3en «ApXMBHBIN cepBep». Ha pucyHke 53 npuBefeH npumep

[06aBneHNs yana «ApXuBHbIV CEPBEP>.

PucyHok 53 — Cpepa paspaboTku, obaBneHus yana «ApxuBHbIil cepBep»

€4 Project-1 na Moii komnstotep - Cpeaa paspaGoniar Kackag-CAY

®aiin Mpaska Bua Mpoext Cepeuc Benagkm Cnpaska

e I 9] v

Hasuratop npoexta x | Mposoarnk

« & Project-1 na Moii komneroTep Howmep Vs -
{f} Mapamerps: npoexra &1 Korponnep

R Monszoearenn npoexta
> (4 Bubnnoten u wabnore:
» | Pecypesi npoekra
v 2 Yanw cucrem

v <} Kowtponn

Cosgateyzen > Kowtponnep

> Bl Yerpo ]
> @ Cepnel TP~ | i >
4 Touku ysna  Cepeep ASHER

bl

5 14 Cobuina yzna

> 1 Vnonnacusie nporpansi
&8 3ansun padouero yakna

Ceprep apxMBNPOBaKUR AaHHED W COBLITHI

1P-agpec K1 PaBowuii kn .. Tapamerpsl

127.00.1 500

DataPort=8710;EventPort=8711;DirectPort=2712;

PackpoiiTe cospaHHblil y3en «APXUBHBIN CEPBEp», LENKHUTE NPaBOil KHOMKOW Ha nanke «ApxuBbl yana» n BbibepuTe komMaHay «Cosnatb apxu». MpuMep Bbi30Ba

komaHpbl <CO3AaTh apxuB» NPeACTaBNeH Ha pucyHke 54.

PucyHok 54 — Cpefia paspaboTku, komaHAa «Co3naTh apxuB»

€4 Project-1 na Moii komnsiotep - Cpeaa paspaGorku Kackaa-CAY

®aiin Mpaeka Bua Mpoext Cepouc Benagkm Cnpaska

$-oild @ EIFEET
Haguratop npoexta x| Mposogruk
~ & Project-1 na Moii komnbioTep Homep Vs -

{ft Napamerper npoexra
2, Monssosarenu npoexta

Her apuoe y

5 [l BuBnnoTern u wabnows!
> | Pecypesi npoekta
v 5 Yanw cncremen

vy Apxwisnbii cepoep

5 & Cepe Cnpaeka

> 4 Toukuysna

> 1 Cobwimnayane

> 4 Wcnoansemsie nporpanmel
B 3ageun pabouero yaa

Cosparine Hosoro aputea

Onucanne

.n2. LLe/IKHITE 348Ck NPaEQH KHOMKOIA MBILL, 4TOBSI CO34aTE HOESI 3pXNS.

Ba3a gaHHbix

B oTKpbIBLUEMCS A11an0roBOM 0kHe «HOBbIN apX1B», TPEACTABNEHHOM Ha PUCYHKe 55, yKaxuTe HagBaHe apxuBa 1, Npu He0OX0AMMOCTI, UM (aiina 6asbl faHHbIX
apxua. OcTanbHble NONs 0CTaBbTE be3 N3MeHeHNs. HaxmuTe kHonky «CospaTb».

PucyHok 55 — Cpepa paspaboTku, AnanoroBoe okHo «HoBbIN apxuB»

Hossiii apxite

CospaHne HOBOro apxuBa

P)

| | o

Cepeep npoexTos: | Mofi komneioTen
[poercT: Project-1

Yaen: ApxvBHGI cepoep
Apxve: |A'd1qu—1

Basa RaHHbix: [archive-1.fab]
Opaiisep: Firebird Embedded

[nsi co3aaHMs 3pXMBa HAKMUTE KHOMKY "Co3aaTe”.

Dy |
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2.3.2.18 3arpyaka apxusa koHTponnepa ¢ USB-HakonuTens B apxuBHyto 6agy AaHHbIX

[ins 3arpyaKku onepaTUBHOTO apX1Ba KOHTPOINEPA, BbIrPYXEHHOro Ha USB-HakonnTenb, B apxuBHyIo 6ady faHHbIX LENKHWTE NPaBoii KHOMKON Ha apX1Be 11 BbibepuTe
KoMaHfy «3arpyanTb apxuBHble faHHbIEx. pyMep BbIGOpa KOMaHAb! «3arpy3uTb apxMBHBIE faHHbIE» NPUBELEH Ha PUCYHKe 56.

PucyHok 56 — Cpefia paspaboTku, KoMaHaa «3arpysnTb apXMBHbIE AaHHbIE»

€ Project-1 na Moii komnerotep - Cpeaa paspaBotkn Kackag-CAY

- [u} X
®aiin Opaeks Bua Mpoekt Cepoue Brnagew Cnpaska
@@ \ [9]% F[¥ &
Hagurarop npoekra x | Mposoaruk
v & Project-1 na Moi koumsrotep Homep Woas ” Onucarme Basa aanribix
{1} Mapsmaerpes npoecra & Archive-1 i C:\Users\Public\Doc

£, Monssonerenu npoecra e
3 BubavoTexn 1 wiabnone:

[J Pecypcsi npoexra

2 Yo cocrenmet OBrosuTs Bepcuto...

BOCCTaHOBUTE U3 pesepBHOi konim

Zl, Apxuoribii cepoep

HasnauwTe Tes MM BDXMEOM

. Apxneeiyana e

S 3a34n pabouero wakns < [ —— >
v & Komrponnep —_—

R —— S ————

© Cepaepei m axcnopr aare JAS———

15 Toun ysna

15 Cotermna yzna % Vaanums Del

19 Vicnonksensie nperpatimen Mepemmenosats
I 3aa2un pabouero unkns

Cnpatxa

<

3arpyaKa SpAVIEHEL AZHHEIX CO CMEAHOTQ HOCHTENA & BEIACTEHHEIN BpKIE

B 0TKpbIBLIEMCS OKHE «3arpyaka apXUBHbIX AaHHbIX», IPUBEAEHHBIX HAa PUCYHKE 57, HaxxmuTe KHonky «0630p» 1 BbibepuTe yeTporicTBo USB-HakonnTens ¢ apxmeoMm
koHTponnepa. MporpaMma aBTOMaTYeCK NPOCKAHUPYET HAKOMUTENb M NOKAXET KONNYECTBO HaliAeHHbIX aiinoB apxuBa Ans sarpyskit.

PucyHok 57 — Cpepa pa3paboTku, OKHO «3arpyaka apxMBHBIX AaHHbIX»

[ —— = x

3arpyska AaHbiX B apXVB CO CMEHHOID HOCUTenst

Cepsep npoexTos:  Mofi KornekoTep
Mpoescr: Project-1

Yaen: ApxitEHSI Cepaep
Apwss: Archive-1

Manka AaHHBIX:

Ceeneris o nanke:

[(1He yaansts sarpysenHsie dains

AnA Ha4aNa 3ATRY3KN ABHHEIX HEXMHTE KHOMKY “3arpysuTs”.

( iarpyswm):m«ena

HaxmunTe KHOMKy «3arpyanTb» A5 3arpyakil apxMBOB B apXMBHYI0 6a3y LaHHBIX.

Mpumeyanune — [Inf MCKNI0YEHMS NOBTOPHOM 3arPy3KM OAHMX 1 TeX XKe [aHHbIX B apXMB 10 OKOHYaHWM 3arpy3Ki BCE YCMELLHO 3arpy)KeHHbIe JaHHbIe aBTo-
matuyecku ynansiotcs ¢ USB-Hakonutens.

2.3.2.18 MpocmOTp apXMBHBIX JaHHbIX

[lns npocMoTpa apXMBHbIX AaHHBIX LENKHUTE NPaBOil KHOMKOIA Ha apX1Be 1 BbibepuTe KoMaHay «ApX1BHbIE TPEHAbI». Ha pucyHke 58 npuseaeH npumep Bbibopa
KOMaH[bl «<ApXVBHbIE TPEHbI».
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PucyHok 58 — Cpepna paspaboTku, komaHaa «APXMBHbIE TPEHbI»

©- I [ 2%

Hasuratop npoekta

@aiin [paexa Bua [poexr Cepeuc Brnagxw Cnpaska

&

x | Mposoarn

~ & Project-1 na Moii komnsioTep

€ Project-1 na Moi kamnstotep - Cpeaa paspaGoria Kackag-CAY

Hemep i Onucarine Ba3a fatHbix
fk Napamerper npoecra & Archive-1 C\Users\Public\Doc
£, Monszosareni npoexTa Co3gems pesepsHyIo konuio...

5 [ BuBnmoTeR 1 WaBnoHs! BOCCTaHOBHTS U3 PESEPBHOR KOMM...

> |l Pecypes npoera O6HoguTE Bepeno...

v & Yanu cncreme
~ Ty Apwienniii cepsep HasHaumTs TekyLLm apxnsom

| Apwiss yna
&8 3aneun padoucro yukna | wppmoscmmesause |
5 Wl YerporicTsa sBoga-BeIBoa P pet
> © Cepoepet m skcnopr AasHsm B —y
> Toukw a3
D A oty X Yeone B
]
5 I3 Vienonnaemsie nporpanibl Mepenmenosats.
B 2anaun pabouero uuwa .
npaska

TIPOCHIOTP apXHEHbiX TEHIOB BBIIENEHHOTO apXHBa

B 0TKpbIBLIEMCS OKHE apXMBHbIX TPEHA0B BbIbEPUTE TOUKY, aPXVB 3HAYEHWI KOTOPbIX HEOBXOVMO NPOCMOTPET.

2.3.2.10 Co3paHue pe3epBHOI KONV NPOEKTa

MPOEKT G KOHGUIypaLmeil KOHTPONNEPA XPAHITCS TONBKO Ha NEPCOHANLHOM KaMnbioTepe (HoyT6yKe). B cnyyae noTepu npoekTa KoHbUrypaLums yeTpOACTE 1 UCXOAHbIE
TEKCTbI NporpaMm 06paboTki faHHbIX B[y T NOTEPSIHBI, TaK Kak UX HeNb3st BOCCTAHOBUTb 13 BHYTPEHHEI NaMATU KOHTPOMNepa.

Bo usbexaHue noTepn faHHbIX PEKOMEHAYETCS CAENaTh PE3EPBHYI0 KOMWI0 NPOEKTa. [n5 8TOro WENKHNTE NPaBoii KHOMKOM MbIlLW HA HA3BaHWUN NPOEKTa U BbibepUTe
komaHpy «CospiaTb pesepBHyto konuio». Ha pucyHke 59 npueeaeH npumep Bbibopa komMaHAbl «Co3aaTh PE3epBHYI0 KOMMI0».

PucyHok 59 — Cpepa pa3paboTku, koMaHfa «CosaaTh pesepBHYyIo Konuio»
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Peseperos KonMpOEaHie EbidenenHorD NposKTa
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2.3.3 BetpoenHas onepawoHHas cuctema

MpoueccopHbii Mopynb CPU-1 paboTaeT nof ynpaBneHnem BCTPOEHHON onepaLyoHHOil cucTembl. [LOCTyn K 0NepaLyoHHoli cucTeMe LoMyCKaeTesl B KOHCONbHOM
pexume no npotokony SSH, pabota ¢ daiinamu no npotokony SCP.

2.3.3.1Pabota ¢ OC Linux B KOHCONbHOM pexume no npotokony SSH

KoHconbHbI [OCTYN K OnepaLynonHol cucTeme Linux ocywiecTBasieTcs Yepes ceTb Ethernet ¢ nomolwbio nioboil TepMuHanbHoi NporpamMmel, NofAepXUBaloLLEei
coenyHerue no npotokony SSH, Hanpumep PUTTY. KoHCOMbHbINA [OCTYN NO3BOASET BbINOAHATb Y TUANTLI 1 NPOrpaMMbl BETPOEHHOI 0NEPaLVOHHON cucTeMbl. Cincok

HanBonee UenonbayembIX yTUANT NpuBeaeH B Tabnuue 21. [ng nogknioYeHns HeoBX0ANMO UCONb30BATb CEAYIOLUME CETEBbIE HACTPONKM:
Texyuwmit IP anpec koHTponnepa (Host name or IP address);

Tun nopknioyerns (Connection type) — SSH, co cTaHAapTHLIM NOpTOM 22.
OkHo HacTpoek PUTTY npuseneHo Ha pucyHke 60.

Puecynok 60 — OkHo HacTpoek PuTTY

#% PUTTY Configuration l Pl X
Category:
I_;|--S:essi0n Basic options for your PuTTY session
. ~Logging Specify the destination you wantto connectto
= Terminal
- Keyboard Host Name (or IP address) Port
- Bell 172.16.101.125| 22
E_}m;i-aneoa‘Lures Connection type: ; : )
(CJRaw () Telnet (C)Rlogin @ SSH (] Serial
i - Appearance 1
Behaviour Load, save or delete a stored session
- Translation i
. Selection Saved Sessions
- Colours
= Connection Default Settings
~Data 17216101125
- Proxy 172.16.101.130
- Telnet 172.16.101.138
- Rlogin 172.16.101.139
[-SSH 172.16.101.234
_ Serial 172.16.101.235
C_Iose window on exit )
() Always () Never (@) Only on clean exit |
|
About ] ’ Help ] [ Open l ’ Cancel ]

Mocne BBOfa HACTPOEK HEObX0ANMO HaxaTb kHonky Open. B okHe TepMuHana nosBMTCS NpUrnaLLeHe Ha BBOJ NoNb3oBaTens u napons. MpuMep okHa TepMUHana
PUTTY ¢ nonb3oBatenem admin 1 BbINOAHEHHbIMU yTuAMTaMK IS 1 Is / npuBeaeH Ha pucyHke B1.

PucyHok 61 — OkHo TepmuHana PuTTY

EP 172.16.101.125 - PuTTY . & 4 - = | O %o
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Tabnuua 21 — Cnncok Hanbonee NCNoMb3yeMbIX yTUANT

Ytunuta Onucaxune

Is dir MokasaTb cofiepumoe kaTanora. Ecnu dir He 3afiaH, NoKasbiBaeTCs TeyKLLuit kaTanor

cddir CMeHWTb TekyLLmiA kaTanor Ha katanor dir

pwd MokasaTb Tekylit kaTanor

mkdir dir Cospatb karanor dir

passwd CMeHUTb Naponb

reboot CriepesarpyanThb KOHTpONNEp

cat file MokasaTb copepxumoe daitna file

less file MokasaTb copepxumoe daitna file ¢ BO3MOXHOCTbIO NPOKPYTKN BBEPX/BHN3

tail file -f B pexvme pearnbHoro BpeMeHW MokasbiBaTh NocnefHue CTpoky daitna file, ynobHo ans npocmotpa nor-gaitnos
ps MokasaTb CINCOK aKTUBHBIX MPOLIECCOB

top MokasblBaTh 3aNYLLEHHbIE NPOLECCHI B PEANbHOM BPEMEHN C 0TOBPaXeHNEM 3aHMMaeMbIX PeCcypCoB (3arpyska npoweccopa/namare .)
kill prog(killall prog) Mp1HYAMTENbHO 3aBEPLWNTH (3aBEPLUMTH BCE) MPOLIECChI C UMEHEM Prog

vifile PenakTupoBaTh daiin peAakTopomM vi

me 3arpyauTb dainosblit MeHedxep Midnight Commander ¢ TekcTosbiM nHTepdeiicom Tuna Norton Commander

Bo BcTpanBaeMbix cucTemax Linux Habop yTunuT koMaHAHON CTPOKM onpeaensieTcs nakeToM BusyBox. MonHbii Habop yTUAUT BO BCTPOEHHOI 0MEpaLIMOHHON cUCTEME
KOHTPONNEpa MOXHO NPOCMOTPET, BLINONHMB koMaHay /bin/buzybox. bonee noapobHyio MHGopMaLMio 06 nx cnonb30BaHM MOXHO HaINTV Ha cailTe paspaboTyika:

https://busybox.net.
2.3.3.2 Mopnepxka opraHoB yNpaBneHus u MHANKaLuim

CeetoamopnHsle nHankaTopsl OBMEH, PABOTA, Wi-Fi, USB, Tx, Rx, onpeneneHbl Bo BCTPOEHHO 0NEPaLUOHHON CUCTEME NPOLLECCOPHOTO MOZYS.

Co0TBETCTBUE HA3BAHUIA MHAMKATOPOB MOLYNS 1 BCTPOEHHbIX cBeToaMonos OC Linux npueeneHo 8 Tabnuue 22.

Tabnuua 22 — CooTBETCTBIE NHANKATOPOB MOAYNS U cBeToAMoaoB OC Linux

MHpnkaTop HasBaHue B Linux
«OBMEH» rxtx0
«Tx» tx1/tx2
«Rx» rx1/rx2
«PABQOTA» work
«Wi-Fi» wif
«USB» save

KaTanoru KoHTpons nHAMKaTopamMn HaxoAsTCs B alinoBoi cucTeMe KOHTPONNEpa no appecy /sys/class/leds.

VHamkaTopbl «Wi-Fi», «Tx», «Rx» yNpaBnsioTes [paiiBepaMu onepaLuoHHoii cucTembl, nHamkatopsl <PABOTAZ, «USB2 ynpaBasioTcs nporpaMmamit/ckpunTami nosib-

30Barend.

Knonkn «Wi-Fi» 1 «USB2 3aperncTpnpoBaHbl BO BCTpOGHHOIZ OI'IBpaLlI/IOHHOVI CncTemMe npoLeccopHoro moayns. ﬂﬂﬂ nepexsara HaXaTua KHOMKW NCnonb3yrTcd

CKaH-KOfibl, NPUBEAEHHbIE B TabnuLie 23.

Tabnuua 23 — CkaH-Kofibl KHOMOK MORynNS

Knonka CkaH-kop,
((Wi—Fi)) 149
((USB» 148

Mpumeyanmne — B c6opky obpasa onepaLnoHHON cucTeMbl BKKYEHa yTunuTa optilogic-key, nepexsatbiBatowuas Haxatue kHonku, daitn HacTpoiiku /ete/
optilogic-key.conf.

2.3.3.3 Cpepa ucnonHewus cascade-4

Vicnontsiemble daiinbl cpeabl ncnonHetns cascade-4 ycTaHasnuBatoTes B kaTanor /opt/cascade-4/bin, daiinbl rnobanbHbix HAaCTPOEK HaxoAsTCs B KaTanore /etc/
cascade4, dalinbl TEKyLMX HACTPOEK 11 faHHbIX — B kaTanore /var/opt/cascades.

CTapT cpefpl McnonHeHuns cascade-4 NponcxXopuT BO BPEMs CTapTa ONepaLMoHHON cucTeMbl. 3anyckaeTcsl OHa kak ciyxba, ckpunT cTapTa/cTona /etc/init.d/cascade4.
Cpena ncnonHeHVst B CBOEM COCTaBE UMEET Psif yTUMUT 1 TECTOB. YTUANTbI M TECTbI BbINOMHSIOTCS B KOHCONBHOM PEXUME, NCONHSEMbIE (aiinbl HAXOASTCS B kaTanore
/opt/cascade-4/bin.

bonee nonHoe onncaHne cpeabl MCNONHEHUS HaxoauTes B AokymeHTe «Kackaf-CAY Bepeus 4.0 boicTpbiil cTapT PykoBoacTeo nonbaosatens NKIK.421243.001414»
2.3.3.4 WWnio3 Modbus TCP Modbus RTU — mbgated

lWinio3 Modbus TCP — Modbus RTU npeaHasHayeH ans peTpaHensumm nocsinok ua cet Ethernet no npotokony Modbus TCP 8 COM-nopt no npotokony Modbus RTU
1 0bpatHo.

VenonHsiemblit paiin mbgated yetaHoBneH B katanore /usr/shin. Maiin HacTpoek /etc/mbgated.conf.

2.3.3.5 Web-koHconb

Web-koHconb npeaHasHayeHa Ans HACTPOKIA 1 MPOCMOTPA TEKYLLET0 COCTOSIHUS KOHTPOANEpa.

VicnonHsiemblit haitn webconsole ycTaHoeneH B katanore /usr/shin. @aiin HacTpoek /etc webconsole.conf.

Crapt Web-KoHconu npoucxoAnT B BpeMsi CTapTa OnepaLymoHHoii cucTeMbl. 3anyckaeTcs OHa kak cnyx6a, ckpunT cTapTa/cTona /etc/init.d/ webconsole.

2.3.3.6 AnnapatHblil watchdog Taiimep

Mopynb CPU-1umeeT annapatHbiii watchdog Taiimep. OH npepHasHayeH Ans npefoTBPaLLEHUs MPOrpaMMHbIX UMW annapaTHbIX «3aBUCaHWI» NPOLECCOPHOTO MOLYNS.
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Watchdog 3aperncTprpoBaH Bo BCTPOEHHOI 0nepaLyoHHoil cucteme Linux.

Mpu paboTe ¢ onepaLvoHHON CUCTEMON B KOHCONBHOM pexuMe Ans ynpasnenus watchdog Talimepom npefHasHayeHa yTunuta watchdog.

Cpena ucnonHexus cascade-4 MeeT BCTPOEHHbIN MexaH1aM Ans ynpasnenus watchdog taiimepom. Mpu aToM ero HacTpoiika OcyLLECTBNSETCS B NPOEKTE, KOTOpbIN
BbINONHSAETCS CPEOi MCMONHEHMS.

2.3.3.7 3HeproHesaBucuMas namaTh

Mopynb CPU-1 umeet sHepronesasucumyio namatb Tuna FRAM. 3Ta namath npeaHasHayeHa Ang XpaHeHus onepaTuBHbIX JaHHbIX CPEMbl UCNONHEHNS.

[paiiBep 0nepaLMoHHOi CUCTEMbI NOAAEPXMBAET TOMbKO CMIELNANN3MPOBAHHbIV aNrOpUTM YTEHUS/3aNNCU AaHHbIX 1 HE NPELHA3HAYEH As MPOCTOTO, NOTOYHOTO,
XpaHeHus HpopmaLnu.

2.3.3.8 SDkapra

Mopynb CPU-1 umeet cnot ans yctaHoBku SD kapThl.

SD kapTa npefHasHayeHa Ans XpaHeHWs TEKYLLMX HACTPOEK, AaHHbIX 11 apXVIBOB CPefbl ncronHerns cascaded. Mpy cTapTe onepaLmoHHON CUCTEMbI OHa aBTOMATUYECKM
MOHTMpYeTCs K kaTanory /var/opt/cascade4.

Ecnu cbopka nporpamMMHora obecriedeHms mpoLeccopHoro Moy CPU-1 He coflepuT cpefbi ucnonqenms cascade-4, SD kapta MoHTUpyeTcs k katanory /run/media/mmeblkOpl.
2.3.3.9Mopt USB

Mopynb CPU-1vmeeT nopt Ans noaknioyerus USB ycTpoiicTs.

OH npepHasHayeH ans yctaHoku USB Flash HakonuTens. Ha HakonuTenb no Haxatuio kHonku USB Ha nuuesoi naHenu Mogynst uav no komaxge ¢ Web-koHconn
KOMMpytoTCS apX1BbI CPefbl McnonHerus cascade-4.

Mpu nogkniouenun USB Flash HakonuTens oH MoHTUpyeTcs k katanory /run/media/sdal.

2.3.3.10 3aBOACKME HACTPOIKY

Karanor, B koTopom xpaHsiTcst 8aBOACKMe HacTpoiku: /etc/defalt-opty.

Mpu cbpoce k 3aBOACKMM HACTPOIKaM, BbINONHAEMbIM B COOTBETCTBMM M. 2.3.1.19, NOMMMO ykasaHHbIX B 8TOM MyHKTE, K 3aBO,CKIM HACTPOIiKaM BO3BPALLAOTCS
cnefyloLye HacTPoViKu:

- napameTpbl DHCP cepsepa;

napameTpbl Beb-cepaepa NCINX;

napameTpbl Beb-KoHconu;

napameTpbl nporpammbl optilogic-key.

2.3.4 NMporpamma «HacTpoitka Mopynei OptiLogicL» — OptilogicConfig

NS HAacTPOIIKN MopyNeil BBOLA-BbIBOAA MOXHO UCTONb30BaTH NporpaMmmy «HacTporika Mopyneit OptiLogicL» — OptilogicConfig. 3ta nporpavma sensetcs Windows-
npunoxeruem. lMporpamma «Hactpoiika bnokos OptiLogicL» B fnanoroBom pexme no3BonsieT BBINOMHATL CReaylolLne GyHKLMM:

- NOAKMIOYEHNE K MOLYNSAM;

- aBTOMATWYECKOE OMpefeneHne 0TobpaxeHe afpecoB NOAKMIOYEHHbIX MOAyNeN;

- 0TOBPaXeHMe TEKYLLEro COCTOSHUS MORynel;

- 0TOBpaXeHMe TeKYLLMX 3HAYEHNI KaHaNoB;

- 0T0BpaXeHue TeKyLIMX HAaCTPOEK KaHamnoB;

— VBMEHEHME 3HA4YEHI BbIXO[HbIX KaHAMOB;

- WN3MEHEeHME TeKyLLNX HaCTPOEK KaHanos;

- [MarHoCcTMKa CBA3M N0 NMHUM 11 MOAYNIO;

- KannbpoBka aHanoroBblx kaHanoB BBOAA,/BbIBOLA.

CoenuHeHue nporpammbl OptilogicConfig ¢ Mogynamu BBofa-BbIBOAA Yepes NPOLECCOpHbIt 6ok AonyckaeTes Tonbko no npotokony Modbus TCP. [ins paboTsl npo-
rpaMMbl HE0bXOAMMO, 4T06bI Ha KOHTponnepe pabotan w3 Modbus.

Moppo6Hoe onvcaHKe paboTbl ¢ MPorpamMMoil puBEAEHo B LokyMeHTe «HacTpoiika Mopyneit OptiLogicl PykoBoacTBo onepatopa MKIK.421241.001P0».

3. TEXHUYECKOE OBCNTY)>XMBAHUE

Mopynb CPU-1 He TpebyeT obcnyxmBaHns B MpoLiecce sKennyataunm.

3.1 TexHuueckoe 0cBUAETENLCTBOBAHME

loBepka aHanoroBbIX M3MEPUTENbHbIX KaHAN0B NPOBOAUTCA OAMH Pa3 B [1Ba rofa.

3.2 TMopsfoK v Neproan4YHOCTb KanubpoBKU

Mepuoamnyeckast Kanubposka kaHanoB aHanoroBOro BBOAa/BbIBOAA MOLYNsS NPOBOANTCS NePcoHanom cnyx6bi KM,

MepuroanYHOCTb NPOBEAEHNS KaNMBPOBKYM — He PeXe OAAHOro pasa B iBa rofia.

Kannbposka kaHanos Mopyns npOBOAMTCS C NOMOLLbI0 MPOrpamMMbl «HacTpoitka Mopyneit OptiLogic L», kannbpoBoyHble kosGduLNEHTHI MO Kax[oMy AUanasoHy
13MepeHnin 3anucbiBatotcs B EEPROM mopyns.

4. TEKYLLW PEMOHT

PemonT mopyns CPU-1 BbinonHgeTca ToMbKo NpeanpusaTMem-usrotoBuTenem usnenus.

5.1 BTpaHcnopTHOI Tape MOAYNN MOTYT XPaHWTbCS B HEOTANAMBAEMbIX CKNAACKMX NOMELLEHUSX NPU TEMMNePaType OKpyXaloLLero Bo3ayxa oT MuHyc 50 °C fo nnioc
50 °C 1 0THOCKTENbHOV BNaXHOCTI A0 95% npu Temnepatype ntoc 35 °C.

5.2 Mogynu BOMXHbI XpaHUTLCS B YNaKOBKe B 3aKPbITbIX 0TANAMBaeMbIX CKNaACKMX NOMELLEHNsX npy Temnepatype ot natoc 5 °C go nnioc 40 °C v 0THOCUTENbHOI
BnaxHocTu o 80% npu remnepatype nntoc 20 °C.

5.3 B noMmeLeHn He [OMKHO BbITb MbINK, NapOB KMCNOT 1 LLENOYEN, arpeccuBHbIX radoB v APYruX BPEAHbIX MPUMECE, BbI3bIBAIOLLMX KOPPO3UI0 UBAENMIA.
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6. TPAHCIOPTUPOBAHUE

Mopynu B ynakoBKe NPpeanpuATAS-M3roTOBUTENS MOTYT TPAHCTIOPTUPOBATLCA MOGbIM BUAOM TPAHCMIOPTA B KPbITHIX TPAHCMOPTHBIX CPEACTBAX (B XENE3HOLOPOX-
HbIX BAroHax, 3aKpbITbIX aBTOMALUMHAX, TEPMETUSMPOBAHHBIX OTANNMBAEMbIX OTCEKAX CAMONETOB U T.[.) B COOTBETCTBUN C NPaBUNaM TPAHCTIOPTUPOBAHIAS TPy30B
Ha COOTBETCTBYIOLLEM BIAE TPAHCMOPTA, Ha Niobble paccTosHWA NpY TeMMEepaType OKpyXKaloLero Bosayxa oT MuHyc 50 °C fo nntoc 50°C 1 0THOCMTENbHON BAXHOCTH
no 98% npw Temnepatype nnioc 35°C.

1. YTUNN3ALMNA

3nenue He COLepXMT B CBOEM COCTABE OMACHbIX MW [OBUTBIX BELLECTB, CMOCOBHbIX HAHECTY BPEL 3L0POBbI0 YENOBEKA NN OKPY)XaloLLEl CPEefe W He NpenCcTaBnseT
0MacHOCTY NS KM3HN, 3LOPOBbSI NIOAEN 11 OKPYXKAIOLLeil CPefbl N0 0KOHYaHWW cpoka cnyxxbbl. B 8T0i CBA3N yTUNM3aLIMS N3AENNS MOXET NPOM3BOAUTLCS N0 NpaBy-
nam yTunaaumm obLLenpoMbILLAEHHbIX OTXO0B. YTUAN3aLMA OCYLLECTBNSETCS OTAENbHO N0 FPyNnam MaTepuanos: N1acTMacCoBbIM 3/IEMEHTaM, METaNNYeckuM
KpenexHbiM fieTansm. Moaynb He COREepXWT AparoLeHHbIX METan0B B KOMNOHEHTaX N3AEenus.

YTunusaumio Mopyns NpOBOAMTb COTNaCHO COOTBETCTBYIOLIMM 3aKOHAM W IPABOBbIM [LOKYMEHTaM, IeNCTBYIOLLM Ha TEPPUTOPIM KOHKPETHOTO cybbekTa Poccuiickoit
Mepepaunn.



NMPUNOXEHUE A

Kapta peructpos Modbus mopyns CPU-1

Peructp | Hasnayenue Joctyn Onucanue
0 Tun moayna YreHne Tun mopyna. BoamMoxHble 3Ha4YeHus:

- 1—Mopynb npoueccopHblit CPU-1.
1 Cratyc paboTbl Mogyns Yrenve Cratyc paboTbl Mopyns:

- but 0— paborta.
= but1—HeT MuKponporpamMmbi.
- buT 2 — annapatHblit cboit AL
- But 3— annapatHbiii cboi LIAT.
- but 4 — c6oit ytenns/sanucu EEPROM.
- bur5—peseps
- buT 6 — KOpOTKOE 3aMbIKaHNE AUGKPETHbIX BbIXOA0B
2 CocTostHus auckpeTHbix Bxogos DI1— DI16 YreHne TexyLLme COCTOSHNS JUCKPETHbIX BXOL,0B:
- but 0 — cocTosHme Bxopa DI1.
- but 1 — cocTosiHue Bxopa DI2.
- buT 2 — cocTosHne Bxopa DI3.
- but 3 — cocTosHve Bxoaa DI4.
- but 4 — cocTosHme Bxopa DIG.
- but 5 — cocTosiHue Bxopa DI6.
- but 6 — cocTosHme Bxopa DI7.
- but 7 — cocTosiHme Bxopa DI8.
- but 8 — cocTosHme Bxoga DI9.
- but 9 — coctosHne Bxoga DI10.
- but 10 — cocTosiHme Bxopa DI11.
- burt 11 — cocTosiHue Bxopa DI12.
- buT 12 — cocTosHue Bxoaa DI13.
- but 13 — cocTosiHme Bxopa DI14.
- but 14 — cocTosHme Bxopa DI15.
- but 15 — cocTosHue Bxopa DI16.
3HayeHue «0» COOTBETCTBYET COGTOAHMIO BXOAA «Pa3OMKHYT», «1» — «3aMKHYT».
[ins cbpoca coCTOSIHMA BXOA B pexumMax «Bxof ¢ yiepxaHueM» n «Tpurrep» cnefyet sanucatb «1»
B COOTBETCTBYMOLMI 61T pervcTpa 75.

3 CocToqanus fuckpeTHblx Bxofos DI17-DI20 | Ytexue TekyLyne COCTOAHUA [UCKPETHbIX BXOA0B:
- but 0 — cocTosHme Bxoga DI17.
- but 1 — cocTosHue Bxopa DI18.
- but 2 — cocToaHwe Bxopa DI19.
- buT 3 — cocTosHue Bxopa DI20.
3HayeHue «0» COOTBETCTBYET COCTOSHMIO BXOAA «PaBOMKHYT», «1» — «3aMKHYT».
[nst cbpoca COCTOSHMS BXO[IA B PEXMMaXx «BXof, ¢ yaepxaHnem» 1 «Tpurrep» cnefyet sanucatb «1»
B COOTBETCTBYIOLYWI 61T perncTpa 76.

4 3HayeHne cyeTymka Bxopa DI1 YreHne 3HayeHue cueTymka Bxofa DI1 B pexiume «CHeTYMK MMIYNbCOB».
[lns cbpoca 3HaueHs CYETYMKA CReayeT 3anmcaTth «1» B COOTBETCTBYIOWMIA BUT perncTpa 75.
5 3HayeHue cyeTymnka Bxofa D12 Yrenve AHanoruyHo peructpy 4.
24 3HayeHue Bxopa AIl YreHne TekyLyee 3Ha4eHe aHanorosoro Bxoaa Al B otcuerax AL B ananasore ot 0 fo 4095.
25 3HadeHue Bxofa AI2 Y1eHue AHanoruyHo peructpy 24.
26 3HayeHue Bxofa AI3 YTeHue AnanoruyHo pervctpy 24.
27 3HaveHue Bxofa Al4 Yrenve AHanoruyHo peructpy 24.
28,29 3HaveHwe Bxofa AIL B Gpranyeckmx YreHne TekyLuee 3HayeHue Bxofa ALl B pusnyecknx eanHILax B COOTBETCTBIM C PEXIMOM PaboTbl BbIXOAA
enuHuLax, popmart FLOAT (peructp 59) B popmarte FLOAT IEEE 754.
30,31 3HaveHue Bxofa AI2 B husnieckmnx Yrenve AHanoruyHo peructpam 28, 29.
ennHnLax, dopmat FLOAT
32,33 3HaueHue Bxofa AL3 B hranyeckmx Yrexue AHanoruyHo peructpam 28, 29.
ennHnLax, dopmat FLOAT
34,35 3HaveHwe Bxofa AT4 B puanyecknx YreHue AHanoruyHo peructpam 28, 29.
ennHnLax, dopmat FLOAT
36 K3 nnckpeTHbIX BbIXOA0B Yrenne CpabaTblBaHue 3aLLMT OT KOPOTKOO BaMblKaHWsSt ACKPETHBIX BbIXOAOB:

- but 2 — K3 Bbixoga DO3.

- but 3 — K3 Bbixoaa DO4.

- but 4 — K3 Bbixopa DOS.

- but 5 — K3 Bbixopa DOB.

- but 6 — K3 Bbixopa DO7.

- but 7 — K3 Bbixopga DO8.

- but 8 — K3 Bbixopma DO9.

- but 9 — K3 Bhixopa DO10.
3HaueHe «1» buta cooTBETCTBYET HaNM4Mi0 K3 BbIX0Aa, «0» — 0TCyTCTBMI0 K3.
3aLuuTa BbIX0R0B Mopyns oT K3 peannaoBaHa rpynnoi Ha 8 BbIXof,0B. BosHukHoBeHe K3 XoTs bl Ha 0fiHOM
BbIXO[}€ MPYNMbI MPUBOANT K OTKIIOYEHMIO BCEX BbIXO[0B 3TOIA rPYNMbI 11 BbICTABNEHMIO N0 HUM G1TOB K3.

37 CoctosHus reHepatopos WM Yrenve CocTosHug reHepatopos UMM Ha Bbixofax:

= bur2—coctoguue renepatopa LLVIM bixopa DO3.

- bur 3 —coctosHue reHepatopa LM Bbixopna DO4.
3HaueHue «1» G1Ta cOOTBETCTBYET 3aNyLLEHHON reHepaLyv MMYNIbCOB Ha BbIXOE, «0» — He 3anyLLEHHON.
3HayeHue «1» buTa ycTaHaBNMBAETCS NPV BKKOYEHNM reHepaLyi MIMMyNbCOB B HAYane Nepeoro ne-
pvopa LLVM. 3Hauerne «0» 61Ta yeTaHaBNMBAETCS NPY OTKMIOYEHUI FEHEPaLIY B MOMEHT OKOHYaHWS
VMnynbca nocnefHero nepuoga WM.
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PexuM HacTpoitki Mopynsi

YreHve 3anuch

Mepesoa MOAYNS B PEXMM HAaCTPOIKK. [oNyCTUMbIE 3HaYEHNS:

= 0— OTKMI0YUTb PEXMM HACTPOKN.

- 1—W3meHeHue pexuma paboTbl kaHanos.

- 2—I3MeHeHne napaMeTpOoB KaHanos.
Mo ncTeyeHNio 5 MUHYT C MOMEHTa NOCNEAHEro MBMEHeH!s pexiiva paboTbl UM NapaMeTpa Bbixoaa
PEXVM HACTPONKI BY[ET aBTOMATUYECKI OTKIHOYEH.

39 Pexum paboTbl Bxoga DI1 YteHne anuch | YcTaHoBka pexuma paboTbl Bxofa DIL. [lonycTUMble 8HaYeHus:
- 1— [IMCKPETHbIIA BXOR,
= 2—CyeTynK UMnynbcoB.
- 3 —Tpurrep.
3HayeHue no ymonyanuio: 1.
3HaueHue peructpa coxpansercs 8 EEPROM v BoccTanaBnvBaeTCs Npy BKNKOYEHUN NUTaHNS MOAYNA.
Mepen n3MeHeHneM pexiima paboTbl BXOAa HE06X0MMO NepeBecTy Moy b B PEXIM HACTPOKM «1»
nm «2» (cm. peructp 38).
40 Pexum paboTbl Bxofa D12 Yreuue 3anucb | AHanoruyHo peructpy 39.
41 Pexum paborbi Bxofa DI3 Yreuue 3anuch | AHanoruyHo peructpy 39.
42 Pexum paborbi Bxofa DI4 Yreuue 3anuch | AHanoruyHo peructpy 39.
43 Pexum paboTbi Bxofa DI5 YreHue 3anuchb | AHanoruyHo peructpy 39.
44 Pexum pabotbi Bxofa DI6 Yreue 3anucb | AHanoruyHo pernctpy 39.
45 Pexwum paboTbl Bxoga DI7 Yreuue 3anuch | AHanoruyHo peructpy 39.
46 Pexum paborbi Bxofa DI8 Yreuue 3anuch | AHanoruyHo peructpy 39.
47 Pexum pabotbi Bxofa DI9 YreHue 3anuchb | AHanoruyHo peructpy 39.
48 Pexum pabotbl Bxofa DI10 Yreuue 3anucb | AHanoruyHo pernctpy 39.
49 Pexum pabotbi Bxofa DI11 Yreuue 3anuch | AHanoruyHo peructpy 39.
50 Pexum pabotbl Bxofa DI12 Yreuue 3anuch | AHanoruyHo peructpy 39.
51 Pexum pabotbi Bxoga DI13 YreHue 3anuchb | AHanoruyHo peructpy 39.
52 Pexum pabotbi Bxofa D114 Yreue 3anucb | AHanoruyHo pernctpy 39.
53 Pexum pabotbi Bxofa DI15 Yreuue 3anuch | AHanoruyHo peructpy 39.
54 Pexum pabotbl Bxofa DI16 Yreuue 3anuch | AHanoruyHo peructpy 39.
55 Pexum pabotbi Bxoga DI17 YreHue 3anuchb | AHanoruyHo peructpy 39.
56 Pexum pabotbi Bxofa DI18 Yreue 3anucb | AHanoruyHo pernctpy 39.
57 Pexum pabotbl Bxofa DI19 Yreuue 3anucb | AHanoruyHo peructpy 39.
58 Pexum paboTbl Bxofa D120 Yreuue 3anuch | AHanoruyHo peructpy 39.
59 Pexum paboTbl Bxoga AIL YteHwe 3anuch | YcTaHoBKa pexuma paboTbl Bxofa ALL [lonycTuMble 8HaYeHUs:
- 101 — AHanoroBbilit Bxop, 4..20 MA.
- 102 — AnanoroBbiii Bxof 0..5 B.
- 103 — Ananorosbiit Bxop, 0..10 B.
3HaueHue no ymonyanuio: 101.
3HaueHue perucTpa coxpaHaetca 8 EEPROM 1 BocGTaHaBNMBagTCA NpY BKNIOYEHUM NUTAHNS MORYNSA.
Mepen M3MeHeHNeM pexuma paboTbl BbIXOAA HE0OXOAMMO NEPEBECTI MOAY b B PEXIIM HAaCTPOVKN
«1» Ui «2» (cM. peructp 38).
60 Pexm paboTbl Bxoaa AI2 “Yrenue 3anmch | AHanoruyHo peructpy 59.
61 Pexum paboTbl Bxopa AL3 Yreuue 3anuch | AHanoruyHo peructpy 59.
62 Pexxm paboTbl Bxofa A4 Yrenue anuch | AHanoruyHo peructpy 59.
83 Pexum paboTbi Bbixona DOL YteHne anuch | YcTaHoBka pexuma paboTbl Bbixona DOL. [lonycTuMble 8HaYeHUs:
- 201 — [INCKPETHbIN BbIXOA.
- 202—Bbixon LVM (Tonbko DO3 v DO4).
3HadeHue no ymonyaxuio: 201.
3HayeHue pernctpa coxpaHsercs B EEPROM 1 BoccTaHaBNMBAETCA NPU BKNIOYEHUN NUTAHUA MOLYNS.
Mepen M3MeHeHNeM pexuma paboTbl BbIXOAA HEOOXOAMMO NEPEBECTI MOAY b B PEXIIM HAaCTPOVKN
«1» nnu «2» (cM. perucTp 38).
64 Pexum paboTbl Bbixopa DO2 Yreuue 3anuch | AHanoruyHo peructpy 63.
65 Pexum paboTbl Bbixopa DO3 YreHue 3anuchb | AHanoruyHo peructpy 63.
66 Pexum paboTbi Bbixopa D04 Yreue 3anucb | AHanoruyHo peructpy 63.
67 Pexum paboTbi Bbixopa D05 Yreuue 3anuch | AHanoruyHo peructpy 63.
68 Pexum paboTbl Bbixopa DOB Yreuue 3anuch | AHanoruyHo peructpy 63.
69 Pexum paboTbi Bbixopa D07 YreHue 3anuchb | AHanoruyHo peructpy 63.
70 Pexum paboTbl Bbixoga DO8 Yreue 3anucb | AHanoruyHo peructpy 63.
71 Pexum paboTbi Bbixoa D09 Yreuue 3anuch | AHanoruyHo peructpy 63.
72 Pexum paboTbi Bbixoaa D010 Yreuue 3anuch | AHanoruyHo peructpy 63.
73 Pexum paboTbi Bbixaga AOL YteHne 3anuch | YcTaHoka pexuma paboTbi Bbixona AOL. [lonycTuMble 3HAYEHUS:
- 301 — Ananorosbiii Bbixop, 4..20 MA.
- 302 — AnanoroBbii Bbixop 0..5 B.
3HayeHue no ymonyaxuio: 301.
3HadeHue pernctpa coxpansercs B EEPROM 1 BoccTaHaBNMBABTCA NPU BKNIOYBHN NATAHUA MOLYNS.
Mepen n3MeHeHneM pexuma paboTbl BbIXOAA HE0OX0AMMO NepeBecTit Moay b B PEXIM HAaCTPONKY
«1» Unn «2» (CM, peructp 38)
74 Pexum paboTbi Bbixona AO2 Yreue 3anucb | AHanoruyHo peructpy 73.
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Pernctp | HasHaueHue Joctyn Onucanue
75 C6poc COCTOSHII AUCKPETHbIX BXO0B 3anucb C6poc coCTOSHWI AMCKPETHBIX BXOA0B B pexumax «Bxo» ¢ ynepxaxuem u «Tpurrep», inbo cbpoc
DI1-DI16 3HAYEHNI CYETYNKOB BXO[0B B PEXMUME «CYETHNK»:
- but 0— Cbpoc cocTosiHms /cyeTumka DI1.
- But1—C6poc cocTosHns /cyetynka DI2.
- but 2—C6poc cocTosHWs /cueTymka DI3.
- But 3—Cbpoc cocTosiHua /cyeTymka DI4.
- but 4 —Cbpoc cocTosHms /cyeTumka DIS.
- But5—C6poc coctosHuns /cuetynka DIB.
- but 6 —C6poc cocTosHNs /cyeTynka DIT.
- But7—C6poc cocTosHus /cyeTymka DI8.
- but 8 —Cbpoc cocTosHms /cyeTumka DI9.
- But 9—C6poc cocTosHus /cyeTymka DI10.
- bur10—C6poc cocTosiHus /cueTymka DILL.
- Bur11—Cbpoc cocTosHus /cyeTyma DI12.
- but12—C6poc cocTosHus /cyeTunka DI13.
- Bur13—C6poc cocTosHus /cuetunka DI14.
- but14—C6poc cocTosHus /cueTumka DILG.
- Bur15—C6poc cocTosHNs /cyeTumka DI16.
3anvch «1» B COOTBETCTBYIOLLYIA BIAT BbI30BET COPOC B1Ta COCTOSHYS BXOA B PErUCT e 2 B TekyLLiee COCTOSHVE
CUrHana Ha BXOfe, B0 YCTAHOBMT TEKYLLIEE BHA4YEHME CYETYIKA BXOAA B «0».
76 C6poc coCTOSHMI AUCKPETHbIX BXOZ0B 3anuch C6poc cocTosHMI AMCKPETHbIX BXO[0B B pexiiMax «Bxofi» ¢ yaepxaHueM 1 «Tpurrep», inbo copoc aHaueHui
DI17-DI20 CHETHIKOB BXOI0B B PEXIME «CHETUMK»:
- but 0 — C6poc cocTosiHus /cyeTymka DI17.
- but1—Cbpoc cocTosiHms /cyeTumka DI18.
- but 2—C6poc cocTosHNs /cueTymka DI19.
- But 3—Cbpoc cocTosiHma /cueTumnka DI20.
3anmch «1» B COOTBETCTBYIOLLVI BIT BbI30BET COPOC b11Ta COCTOSHIA BXO[1A B PErMCTPE 3 B TEKyLLEe COCTOsHME
CUrHana Ha BXOfie, B0 YCTAHOBMT TEKYLLIEE BHA4YEHME CHETYIKa BXOA B «0».
77 C6poc 3alwmT K3 ANCKPETHbIX BbIXO[0B YteHne 3anuch | COpOC 3alLMT KOPOTKOrO 3aMblkaHWst ANCKPETHBIX BbIXOZ0B B pexuMe «Py4Holt copoc K3».
- but 2 — cbpoc K3 Bbixopa DO3.
- but 3 — cbpoc K3 Boixona DO4.
- but 4 — cbpoc K3 bixoaa DOG.
- but 5 — cbpoc K3 Bbixona DOB.
- but 8 — cbpoc K3 Bbixopa DO7.
- but 7 — cbpoc K3 Bbixona DOB.
- but 8 — cbpoc K3 Bbixoaa DOY.
- but 9 — cbpoc K3 Bbixona DO10.
3anuck «1» B cOOTBETCTBYtOLWMIA 61T cOpackiBaeT 3awuTy K3 Bbixopa. Ecnv K3 BbIXofia He yeTpaHeHo,
TO 3alL1Ta N0 9TOMY BbIXOAY CPaboTaeT BHOBb.
78 YnpaBneHie AMCKPETHbIMI BbIXOLAMN Yrenve 3anuch | YnpaBneHue AMCKPETHbIMY BbIXO[AMU B PEXMME «[IMCKPETHbIN BbIXOA» NN BKNIOYEHWE reHepaLiimn
UMMNYNbCOB B pexiume «LLIM».
- but 0 — cocTosHue Bbixopa DO1.
- but 1 — coctosHue Boixopa DO2.
- bur2—coctoguue Bbixoaa D03 nnu paspetwenve LUVM DO3.
= bur 3 —coctoaHue Bbixoaa D04 unu paspewenue WM DO4.
- but 4 — cocTosHme Bbixopa DOG.
- but 5 — cocTosHme Bbixopa DOB.
- buT 6 — cocTosHMe Bbixoga DO7.
- but 7 — cocTosHue Boixoaa DO8.
- but 8 — cocTosHme Bbixopa DOI.
- but 9 — cocTostHme Bbixoaa DO10.
[nst BbIXO[0B B PEXME «[MCKPETHbIN BbIXOA» YCTaHOBKA 3Ha4eHus «0» 6iTa NpuBefeT K yeTaHoBKe
HW3KOr0 YPOBHS CUrHANa Ha BbIXOAE, YCTaHOBKA 3HAYEHNS «1» — BbICOKOTO YPOBHS.
[ns Bbixopos LLNM B pexume «HenpepbiHas reHepans UMnynbCoB» yCTaHOBKa 3HaYeHUs «1» buta
HEME[NIBHHO 3aMyCTIT reHepaLio MMMYNbCOB Ha BbIXOAE.
[ns ebixonos LLVIM B pexvime «Cepuis UIMMyNIbCOB» YCTaHOBKa 3HaueHNs! «1» BuTa paspeLLaeT anyck reHepaLm
MMMy/bCOB. YCNOBYS 3anycKa reHepaLiyi Haxo[ATCs B 0NCcaHUmM perucTpa 79 «3anyck cepum UMysbCOoB».
Ons Bbixoaos LLUIVM ycTaHoBka 3HaueHns «0» 611Ta BbIX0fja HE3aMeANNTENbHO OTKNIOYAET reHepaLyio
VIMMyNbCOB.
79 3anyck cepuu UMNynbcoB Yreune 3anucb | 3anyck cepum uMnynbcos Bbixoda LM B pexume «Cepus uMnynbcos».
= but2—3anyck umnynbca Ha Bbixoae DO3.
- bur 3 —3anyck umnynbca Ha Bbixoge DO4.
[ins 3anycka cepui MMNynbCoB HeobXoMMO 3anucaTh «1» MG MHBEPTMPOBATL BIT COOTBETCTBYIOLLErD Bbl-
XOf1a B 3aBVCMMOCTM OT pexuama anycka LLIVM (em. peructp 97).
3anycK npu He3aKOHMBLLIBIGS FeHepaLIvv Gepyi UMMYNbCOB Ha BbIXO[1e NPUBELET K Nepesanycky Boei cepim
Ha 3TOM BbIXO/E C KONMYECTBOM WMTY/bCOB, YCTAHOBNEHHbIX U115 HEro B PEIMCTPE «Konn4ecTBO UMNYNbCOB»
(cm. pervctpsl 92, 93).
80 LUnpuna umnynbca LWNAMS YreHne 3anuch [inutenbHocTb uMnynbea WM Ha Bbixoge DO3 B eauHnuax no 100 Mke. lonycTuMble SHa4eHns
0..65535. 3HaueHue 0 0TK/I04aET reHepaLmio UMMyNbCoB.
3HaueHue no ymonyanuio: 1.
/3MeHeH1e 3Ha4eHna BO BPEMSA reHepaLini NpUBEAET K U3MEHEHNIO LUIMPUHbI UMMYNbCA CO Cefyio-
LLEr0 32 TEKYLLM MMNYNbCOM.
81 LUnpnHa umnynbea LWIKM4 YreHue 3anuch | AxanorunyHo peructpy 80.
84 Mepuog LUMM3 YreHue 3anuch Mepuoa umnynbeos WM Ha sbixone DO3 B eannnuax no 100 Mkc. flonycTtumble 3Haverus 0..65535.
3HaueHue 0 0TKMI04aeT reHepaLyio MMYbCOB.
3HayeHue no ymonyanuio: 10.
/3MeHeHne 3Ha4eHs BO BPEMS reHepaLuv NpuBeaeT K MSMEHeHWIo Neprnoa MMnynbca co cnepyio-
LLET0 32 TEKYLL{MM UMNYIbCOM.
85 Mepuog LWMM4 YteHue 3anuch | AHanoruyHo peructpy 84.
88
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89

3apepxka sanycka M4

YreHve 3anuch

3apepxka sanycka LIMM oTHocuTenbHo 3-ro kaHana npu 0{HOBPEMEHHOM CTapTe 0601X KaHanoB
B pexume «Cepus uMnynbcoB». BennunHa 3afepkin He OMKHA NPeBbILLaTh 3HAaYeHNs nepuroaa 3-ro
kaHana.

HlonycTumble 3HayeHus: 0-65535.

3Ha4eHue no ymon4axuio: 0.

92 Konuyectso umnynscos LINM3 Ytenme 3anuch | KonuyecTBO MMMYNbCOB, KOTOpble HEOOX0AMMO creHepupoBaTh Ha Bbixoae DOL B pexiume «Cepust
MMNyNbcoB». [lonycTuMble 3Ha4eHus: 0-65535.
3Ha4eHue no ymonyanuio: 1.
93 Konnyectso umnynscos WNM4 Yreue 3anucb | AHanoruyHo peructpy 92.
96 Pexxum cepuvt umnynbeos LM Yreuue 3anuch | Bkiioyenue pexuma cepum umnynscos WAM:
= bur2—pexum cepum LUNM Bbixoaa DO3.
= bur 3 —pexum cepun LLVM Bbixopa DO4.
YcTaHoBKa 6uTa B «1» nepeknoyaeT BbIxoz LLUVIM B pexum cepun MMNynbcos, yeTaHoBKa buta B «0»
nepekmioyaet Bbixof, VM B pexum HenpepbiBHbIX UMNYTbCOB.
3Ha4eHue no ymon4axuio: 0.
97 Pexum sanycka cepumn umnynbcos LWKM YteHne 3anmch | Pexwm sanycka cepun umnynbcos LWIAM:
= bur2—pexum sanycka WM sbixoga DO3.
- but 3 — pexxum sanycka LLUVM Bbixoga DO4.
Mpw ycTaHoBneHHoM B «0» buTe 3anyck cepun MMnynbcos LM nponsoauTes no komakze 3anuei
«1» B 61T BbIXOfA B perncTpe 79 «3anyck cepiu UMnynbeoB». MpK yeTaHOBAEHHOM B «1» GinTe 3anyck
Cepuy NPoN3BOANTCS N0 M3MeHeHio b1Ta Bbixoaa B peructpe 79.
3HayeHue no ymonyanuio: 0.
98 3HayeHune Bbixoga AOL YreHue 3anuch YcTaHoBKa 3HayeHus aHanoroBoro Bbixoga AO1 B otcyeTax LIAM B gnanasoxe ot 0 o 65535.
JlonycTuMble 3Ha4YeHUS:
- 0..65535, B pexume 4..20 MA.
- 0.65b35, 8 pexume 0..5B.
99 3HayeHue Bbixoga A02 Yrenue 3anucb | AHanoruyHo peructpy 98.
100,101 3HayeHwe Bbixona AOL B pusnyecknx ean- YreHue 3anuch YeTaHoBKa 8HaueHus Bbixofa AOL B p1anyecknx eavHILIAX B COOTBETCTBUN C PEXMMOM paboTbl BbIX0Aa
Huwax, popmar FLOAT (pervietp 73) B popmare FLOAT IEEE 754.
flonycTumble 3Ha4eHus:
- 4..20, B pexume 4..20 MA.
- 0.5 8pexume0.5B.
3HayeHe MeHee A0nyCTUMOro OTKMIOYaeT KaHan B 0601x pexumax. 3HayeHne bonee [onycTMMOro
YCTaHOBUT MaKCUMaribHO-0NYCTUMOE 3Ha4eHIe Ha BLIXOLE.
102,103 3HayeHwe Bbixona AO2 B puanyeckux epm- | Ytenue 3anuch | Axanoruyxo peructpam 100,101
Huuax, popmat FLOAT
500 Bpems aHTuapebesra Bxona DI1 Yreuue 3anuch Bpems aHTMapebesroBoit GpunbTpaumn curkana Ha sxope DI1 B eauHmuax no 100 mke. lonyctumble
3HayeHuns: 0..65535.
3HayeHue no ymonyaxuio: 20.
3HaueHue peructpa coxpansercs 8 EEPROM v BoccTanaBnvBaeTCs npy BKNKOYEHUN NUTaHNS MOAYNA.
Mepe uaMeHeH1eM napameTpa HeoBXoyMO NEPEBECTI MOTYITb B PEXUM HACTPONKY «2» (CM. perucTp 38).
501 Bpems aHTuapebesra Bxofa DI2 Yreuve 3anuch | AnanoruyHo peructpy 500.
502 Bpems aHTuapebesra Bxoga DI3 YreHue 3anuch | AnanoruyHo peructpy 500.
503 Bpems aHTuapebesra Bxoga DI4 Yreune 3anuch | AHanoruyHo peructpy 500.
504 Bpems aHTuapebesra Bxona DI5 Yreuve 3anuch | AHanoruyHo peructpy 500.
5056 Bpems aHTuapebeara Bxoaa DI6 Yreuve anuch | AnanoruyHo peructpy 500.
506 Bpems aHTuapebesra Bxoga DI7 YreHue 3anuch | AnanoruyHo peructpy 500.
507 Bpems aHTuapebesra Bxoga DI8 Yreuue 3anuch | AHanoruyHo peructpy 500.
508 Bpems aHTuapebesra Bxoaa DI9 Yreuve 3anuch | AHanoruyHo peructpy 500.
509 Bpems aHTuapebesra Bxofa DI10 Yreuve anuch | AnanoruyHo peructpy 500.
510 Bpems aHTuppebesra Bxoga DI1L YreHue 3anuch | AnanoruyHo peructpy 500.
511 Bpems aHTuapebesra Bxona DI12 Yreuue 3anuch | AHanornyHo peructpy 500.
512 Bpems aHTuapebesra Bxoaa DI13 Yreuve 3anuch | AHanoruyHo peructpy 500.
513 Bpems aHTuapebesra Bxofa DI14 Yreuve anuch | AnanoruyHo peructpy 500.
514 Bpems aHTuapebesra Bxona DI15 YreHue 3anuch | AnanoruyHo peructpy 500.
515 Bpems aHTuapebesra Bxona DI16 Yrenne 3anuch | AHanoruyHo peructpy 500.
516 Bpems aHTuapebesra Bxoga DI17 Yreuue 3anuch | AHanoruyHo peructpy 500.
517 Bpems aHTuapebesra Bxofa DI18 Yreuve 3anuch | AnanoruyHo peructpy 500.
518 Bpems aHTuapebesra Bxona DI19 YreHue 3anuch | AnanoruyHo peructpy 500.
519 Bpems aHTuapebesra Bxoga DI20 Yrenne 3anuch | AHanoruyHo peructpy 500.
520 Bpems ynepxanus coctosHns Bxoaa DI1 YteHne 3anuch | Bpems yaepxanus 6uta cocTosiHus Bxopa DI1 B peructpe 2 B eanHuuax no 100 mkc. flonycTumble
3HayeHuns: 0..65535. 3nayenue 0 0TKNIOYAET YAGPXKaHME.
3HayeHue no ymonyaxuio: 5000.
3HaueHue peructpa coxpansercs 8 EEPROM v BoccTaHaBnMBaeTCs Npy BKNKOYEHUN NUTAHNS MOAYNS.
Mepe uaMeHeH1eM napameTpa HeoBX0MMO NEPEBECTI MOAY/Tb B PEXUM HACTPOIKY «2» (CM. perucTp 38).
521 Bpema ynepxanus coctosuns Bxoaa DI2 Yreuue 3anuch | AnanoruyHo peructpy 520.
522 Bpema ynepxanus coctoaHns sxoaa DI3 Yreuue 3anuch | AnanoruyHo peructpy 520.
523 Bpems ynepxaxua coctoaHus Bxofa D14 Yreue 3anucb | AHanoruyHo peructpy 520.
524 Bpems ynepxanus coctosHns Bxoaa DIS Yreuue 3anuch | AHanoruyHo peructpy 520.
525 Bpema ynepxanus coctosHns sxoaa DI6 Yreuve 3anuch | AnanoruyHo peructpy 520.
526 Bpema ynepxanus coctoaHns sxoaa DI7 Yreuue 3anuch | AnanoruyHo peructpy 520.
527 Bpems ynepxanus coctosiHns Bxoaa DI8 Yreuue 3anuch | AHanoruyHo peructpy 520.
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528

Bpema ynepxanus coctosuns sxoga DI9

Yrenue 3anuch

AHanoruyHo peructpy 520.

529

Bpema ynepxanus coctosHns sxofa DI10

YreHne 3anuch

Ananoruyno peructpy 520.

530

Bpems ynepxaxua coctoaHus sxoga DI11

YreHue 3anuch

AnanoruyHo peructpy 520.

531

Bpems ynepxanus coctostHns Bxoga DI12

YreHue 3anuch

AHanoruyHo peructpy 520.

532

Bpema ynepxanus coctosHns Bxoga DI13

YreHue 3anuch

AnanoruyHo peructpy 520.

533

Bpems ynepxanus coctoaHus Bxopa D114

YreHne 3anuch

AnanoruyHo peructpy 520.

534

Bpems ynepxaxus coctoaHus sxoga DI16

YreHue 3anuch

AHnanoruyHo peructpy 520.

535

Bpems ynepxatus coctosHns Bxoaa DI16

YreHue 3anuch

AHanoruyHo peructpy 520.

536

Bpema ynepxanus coctosHns Bxoga DI17

Yrenue 3anuch

AHanoruyHo peructpy 520.

537

Bpema ynepxanus coctosHns sxoaa DI18

YreHne 3anuch

Ananoruyno peructpy 520.

538

Bpems ynepxanus coctosiHns Bxoga DI19

YreHue 3anuch

AnanoruyHo peructpy 520.

539

Bpema ynepxanus coctosHus Bxoaa DI20

YreHue 3anuch

AnanoruyHo peructpy 520.

540

YaepxvBaemble COCTORHNS AUCKPETHBIX
sxopos DI1-DI16

YreHue 3anuch

YAepXnBagmble COCTOAHNSA ANCKPETHBIX BXOA0B:

- bur 0 —ynepxwuBaemoe coctosiHue DI1.

- bur1—ynepxusaemoe coctosHue DI2.

- bur2—ynepxusaemoe coctosHue DI3.

- bur 3 —ynepxunsaemoe cocTosHue DI4.

- bur4—ynepxusaemoe cocTosHue DIG.

- but 5 —ypepxusaemoe coctostHe DIG.

- bur 6 — ynepxusaemoe coctosiHue DI7.

= but7—ynepxusaemoe coctoquue DI8.

- bur 8 —ynepxuBaemoe coctosHne DI9.

- bur 8 —ynepxusaemoe cocToaHue DI10.

- bur 10 —ynepxusaemoe cocTosHue DI11.

- bur 1l —ynepxusaemoe cocToaHune DI12.

- bur 12— ynepxusaemoe coctosiHne DI13

- bur 13— ynepxusaemoe coctosHue DI14.

- bur 14 —ypnepxwusaemoe coctosHue DI15.

- bur 15 —ynepxusaemoe cocToaHue DI16.
3HayeHe «0» b1Ta cOOTBETCTBYET yAEPXKaHWI0 COCTOSHNS «O» Ha BXOfE Ha BPEM$, 3a7laHHOE B peru-
cTpe 520..535, 3HadyeHue «1» — yaepxaHuio cocToaHNs «1».
3HauyeHue no ymonyaxuio: 1.
3HayeHue peructpa coxpaHseTca B EEPROM 1 BoccTaHaBNMBaETCA NPpU BKMIOYEHN NUTAHUA MOLYNS.
Mepes uMeHeH1eM napameTpa HeoBXo[MO NEPEBECTY MOSY/Tb B PEXUM HACTPOIKY «2» (CM. perucTp 38).

541

YnepxuBaemble COCTOAHUS UCKPETHbIX
Bxopos DI17-DI20

YreHue 3anuch

YAepXnBaemble COCTOAHNA AMCKPETHBIX BXOAL0B:

- but 0 —ynepxwusaemoe coctosHue DI17.

- bur1l—ynepxusaemoe coctosHue DI18.

- but2—ynepxunsaemoe cocToaHue DI19.

- bur 3 —ynepxusaemoe cocTosHue DI20.
3HaueHe «0» b1Ta COOTBETCTBYET yAEPXKaHWI0 COCTOSHNS «O» Ha BXOfE Ha BPEMS, 3a[laHHOE B peru-
cTpe 536..539, 3HaueHue «1» — yfepkaHinio COCTOSHMUS «1».
3HayeHue no ymonyanuio: 1.
3HayeHue pernctpa coxpaHseTcs B EEPROM 1 BoccTaHaBNMBaETCA NPpU BKIOYEHAN NMUTAHUS MOLYNS.
Mepes ©MeHeHeM napameTpa HeoBXo[IMO NEPEBECTI MOfYTb B PEXIM HACTPONKY «2» (CM. perucTp 38).

542

AKTUBHbIE (POHTbI AUCKPETHBIX BXOAOB
DI1-DI16

YreHue 3anuch

AKTUBHbIE QPOHTBI NCKPETHBIX BXOLOB B PEXIME «CHETUMK» UK «Tpurrep».

- but 0 — OpoHT cyetymka/Tpurrepa DIL.

- But1—®poHT cuetumnka/Tpurrepa DI2.

- buT 2— DpoHT cyeTunka/Tpurrepa DI3.

- But 3— OpoHT cyeTymka/Tpurrepa DI4.

- buT 4 —®poHT cyeTumka/Tpurrepa DIS.

- But 5—®poHT cyetynka/Tpurrepa DI6.

- buT 6 — ®poHT cyeTunka/Tpurrepa DI7.

- But7— ®poHT cyeTynka/Tpurrepa DI8.

- buT 8 — ®poHT cueTumka/Tpurrepa DI9.

- But 9— DpoHT cyetunka/Tpurrepa DI10.

- but 10— MpoHT cyeTunka/Tpurrepa DI1L.

- But 11— ®poHT cyeTymka/Tpurrepa DI12.

- buT 12— ®poHT cyetymka/Tpurrepa DI13.

- But 13— ®poHT cuetynka/Tpurrepa DI14.

- buT 14 — MpoHT cyeTunka/Tpurrepa DI1G.

- But 15— ®poHT cyeTymka/Tpurrepa DI16.
3HaueHue «0» GuTa cooTBeTcTBYET paboTe no 3afHeMy GPOHTY (CHeT npu naMeHeH!N Bxopa ¢ 1Ha 0),
3HaveHue «1» — no nepeaHemy GppoHTy (c4eT npu namerernu ¢ 0 Ha 1).
3HayeHue No yMonyaHuio: «1».
3HaueHue peructpa coxpaHaeTca B EEPROM 1 BoccTaHaBNMBABTCA NPY BKNIOYEHUM NUTAHWS MOLYNA.
Mepen M3MeHEHEM NapaMeTpa HeoBXOBMMO MIEPEBECTY MOBYITb B PEXVIM HACTPOIIKY «2» (GM. peruceTp 38).

543

AKTVBHbIE PPOHTbI ANCKPETHBIX BXOROB
DI17-DI20

YreHne 3anuch

AKTMBHbIE QPOHTBI ANCKPETHBIX BXOROB B PEXIME «CYETUMK» UK «Tpurrep».

- buT 0 — ®poHT cyeTyuka/Tpurrepa DI17.

- but 1—®poHT cyetymka/Tpurrepa DI18.

- buT 2— DpoHT cyeTunka/Tpurrepa DI19.

- but 3— DpoHT cyeTynka/Tpurrepa DI20.
3HadeHue «0» Guta cooTBeTCTBYET paboTe no 3afHeMy GPOHTY (CHeT Npu naMeHeHnM Bxopa ¢ 1 Ha 0),
3HaveHue «1» — no nepeaHemy GppoHTy (cueT npu namerernu ¢ 0 Ha 1).
3HayeHue No yMonyaHuio: «1».
3HayeHwe pervuctpa coxpansercs B EEPROM v BoccTaHaBnnBaeTCcs npy BKNKOYEHUN NUTAHNS MOAYNS.
Mepes, uaMeHeH1eM napameTpa HeoBX0[MO NEPEBECTY MOSYb B PEXUM HACTPOIKY «2» (CM. perucTp 38).
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Pexum pyyHoro cbpoca K3 iMcKkpeTHbIx
BbIX0[0B

YreHve 3annch

BKnioyeHue pexuma py4Horo cpoca 3aluuT 0T KopoTKOro 3aMblkaHMs BbIXOA0B:
- BuT 2— pyyHoli cbpoc K3 Bbixopa DO3.
- but 3— pyyHoii copoc K3 Bbixopa DO4.
- BuT4—pyyHoii cbpoc K3 Bbixona DOS.
- but 5—pyyHoit cbpoc K3 Bbixona DOB.
- BuT 6 — pyyHoii cbpoc K3 Bbixona DO7.
- but7—pyyHoit cbpoc K3 Beixona DO8.
- But 8 —pyyHoit cbpoc K3 Bbixona DOY.
- But 9— pyyHoit cbpoc K3 Beixona DO10.

3taueHune «1» BKNIoYaeT pyyHoil cbpoc sawwmTel K3 Ha Bbixofe. Mpn BosHMKHOBEHUM K3 Ha Bbixofe,
BbIXOZ}, OTK/IOYAETCS M0 3alLMTE U HE BKMoYaeTes 10 c6poca 3aLuThl BPY4HYHO C MOMOLLbIO pervcTpa

71 «Cﬁpoc 3alLmT K3 AMCKPETHBIX BLIXOAOB».

3HayeHwe «0» — aBToMaTHyeckmit cbpoc satumTbl K3. Mpn BogHWKHOBEHNM K3 Ha BbIXOAE, BbIXOf, OT-

K/I04aeTCs N0 3alLMTe M aBTOMATYecKi BKIOYAETCS NPy yeTpaHeHnm K3.
3HayeHue no ymon4axuio: 0.

3HaueHue perucTpa coxpaHsietcs B EEPROM 1 BoccTaHaBnMBaeTCs My BKMIOYEHNM NATaHNS MOpyns.
Mepen M3MeHeHeM napameTpa HeOBXOIMO NEPEBECTI MOfYTTb B PEXIM HACTPOIK «2» (cM. pervcTp 38).

545

546 MocTosiHHas BpemeHn GunbTpa Bxofa AIL YteHne 3anuch | MocTosHHas BpeMeHU GunbTpa HUSKMX YacToT 1-ro nopsiaka B efuHnLax no 5 mc. [lonycTuMble 3Ha-
yeHua: 0..65535.
3HayeHue no ymonyanuio: 0.

547 MocTosiHHas BpeMeHn dunbTpa Bxona AI2 Yreuue 3anucb | AHanoruyHo peructpy 546.

548 MocTosiHHas BpeMeHn GunbTpa Bxofa AI3 Yreuue anuch | AHanoruyHo peructpy 546.

549 TocTosHHas BpeMeHI GpunbTpa Bofa AT4 Yreuue anuch | AHanoruyHo peructpy 546.
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CBMOETENbCTBO 0 NPUEMKE

CepuitHbIii HoMep

BbiknioyaTens N3roToBNEH 1 MPUHAT B COOTBETCTBUM C 06s3aTeNbHLIMU TpeﬁOBaHI/IFIMVI roCyLapCTBEHHbIX CTaHAAPTOB, JJ,EIZCTBYFOLLI,EIZ TEXHUYECKOIA ﬂOKyMBHTaLLMBI;I
W NPU3HaH rofgHbIM K akcnnyataumm.
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