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PYKOBOOCTBO MO 3KCIMIYATALUA
NMACIOPT

I'Iepe,u, ncnosrnb3oBaHnem npm6opa BHMMaATEI1IbHO O3HAaKOMbTECb C PyKOBO,D,CTBOM no aKcnnyaTtauunu.

I'Iepe,u, nogkn4yeHnem npw6opa K SJ'IeKTpI/NeCKOIZ CeTUn BblAEPXNTe ero B Te4eHne AByx 4acoB Npu ycnoBmax
aKcnnyatauyun.

Ona yncTkm npubopa He Ucnonb3yinTe abpasuBHble MaTepuanbl UKW OpraHuyeckue coeduHeHus (cnupT,
GeH3VH, pacTBOpPUTENN U T.4.).

3AMNPEWAETCA CAMOCTOATENBHO OTKPbLIBATb N PEMOHTUPOBATbL NMPUBOP.
KomnoHeHTbI npubopa MoryT HaxoAuTbCS NOA HanpshkeHneM ceTu.

3AMNPELWLAETCA 3KCIMIYATALUMA MPUBOPA C MEXAHUYECKNMW NOBPEXOEHUAMN KOPIYCA.

HE AOMYCKAETCA MNOMNAOAHVE BOAbI B NPUBOP W SKCMNYATALUMA NPUBOPA B YCITOBUAX
BbICOKOW BJTAXKHOCTW.

> DB D

an cobntogeHnn npasun aKkcnnyartaumn an6op ©e3onaceH Ans UCNob30BaHUS.

www.novatek-electro.com
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1 HA3HAYEHUE

ET-485 aBnseTca MMKpPONPOLECCOPHBIM YCTPONCTBOM.

Mpnbop npegHasHadeH onst oOMeHa JaHHbIMK Mexay 0bopyaoBaHMEM, NOAKMYEHHBIM K ceTu Ethernet
10BASE-T 1 100BASE-T, n obopygoBaHnem, ocHalleHHbIM UHTepdencom RS-485 n obGpasyowmm ceTb
Modbus. MNpumepbl TOoNnonornn ceten ¢ ncnonb3oBaHnem ET-485 nokasaHbl B npunoxeHun B.

Mpubop obGecneumBaeT ¢yHkumMm Modbus-cepsepa gns nogkniodeHmn Modbus-knMeHToB no cetu
Ethernet. B pexxume Beaywiero no RS-485, npubop nepenanpasndet Modbus-3anpochkl OT KIMEHTOB B CETU
Ethernet Ha ycTponictBa B cetn Modbus, n Bo3BpallaeT KnueHTam OTBETbl OT YCTPOWCTB. B pexunme
nepeHanpaBneHns 3anpocoB Ha yaarneHHbIn cepep, Npubop nogaepxueaeT nogkntoveHne k Modbus TCP
cepBepy B cetn Ethernet, 1 gononHUTENbLHO HanpaBnseT 3anpocbl KNMEHTOB Ha 3TOT cepsep. B pexume
Begomoro no RS-485, npnbop gononHutTenbHoO npuHuMaeT 3anpockl oT Modbus-knneHta no RS-485 B cetn
Modbus.

B ET-485 npegycMoOTpeHb!:

o rnbkas agpecauns B cetn Ethernet (nepeonpegenedne MAC-agpeca, ctaTuyeckun uinm guHaMmn4eckum
IP-agpec);

e pasnuyHble pexunmbl obmeHa no cetn Modbus (RTU mnnn ASCII, ¢ npoBepKo YeTHOCTW Ha YeT, HeYeT
n 6e3 NpoBeEpPKU, LLUMPOKNIA Anana3oH CKOPOCTEN nepegayn, HactpamBaemas 3agepxka);

e HacTpavBaeMmoe nepeHarnpasfieHne 3anpocos;

e 3awuTa goctyna (punbtpaumsa |IP-agpeca w/vnu naponb AOCTyna ANsi YTEHWS COCTOSHWUSA, ONS
HacTpovikn npubopa, ons nogknoyeHnsa k cetm Modbus, anga 3anucu/dyteHunsa no cetu Modbus).

N3meHeHnsa B xapaktepuctukax n pabote ET-485 B 3aBUCMMOCTU OT BEPCUUN ONMUCaHbI B MPUIOXEHUN A.

ET-485 cootBeTcTBYET TpebOBaHMSAM:

JACTY 4467-1:2005 Anapatypa o6poOnsHus iHpopmariii. besneka. Yactuna 1. 3aransHi BUMOTH (IEC
60950-1:2001).

ACTY CISPR 22:2007 ObnagHaHH: iHopMaLuiiHUX TEXHOMOTiA. XapakTepucTukn pagiosaBsag. Hopmu Ta
mMeToan BumiptoBaHHA (CISPR 22:2006).

TepMUHbI U COoKpaLLEHWS:
e 10Base-T — ctaHgapT Ethernet ansa cBa3n no BUTLIM Napam co ckopocTbio 10MouT/c;
e 100Base-T — ctaHgapT Ethernet ans ceBa3n no BUTLIM Napam co ckopocTbto 100MouT/c;
o 8P8C/RJ4A5 — yHUMULMPOBAHHLIN pasbeM, UCNOMb3yeMbl ONs MOAKMIOYEHUA B CETSX MO CTaHOapTy
10Base-T/100Base-T;
e AIK — akTMBHOE NOAKIIYEHME K KITUEHTY, NPY KOTOPOM MOAKITHYaoLLasca CTOPOHa BbICTyNaeT CepBepOM;
o UNHAMKaTOp — €AUHNYHLIN CBETOAMOAHLIN MHANKATOP;
KnueHT — ycTponcteo, obpallatolieeca K gpyromy yCTpOMCTBY (CepBepy) C 3anpOCOM Ha BbINOSIHEHME
HEeKOTOpPbIX PYHKLNIA;
MakeT — 6NOK AaHHbIX ANA nepegayn mexagy yCTponcTBamu;
Mpun6op — MNpeobpasosartenb nHTepdercos ET-485;
CepBep — yCTPONCTBO, BbIMOSHAOLLEE onpeaeneHHble PyHKLMM NO 3anpocam APYrMX YCTPOWCTB;
YCC[ - yoaneHHbli cepBep cbopa gaHHbIX, K KOTopomy noakntovaetcsa ET-485 B pexume AlK;
ASCII — cTaHpapTHasa kogMpoBoYHasa Tabnvua CMMBOSIOB;
Ethernet — cTaHgapT nakeTHOM CETEBOW CBA3W U Mepefaun OaHHbIX Mexay YCTpoucTBamu (Hanpumep,
nepcoHanbHbIMN KOMMNbOTEPAMM);
HTTP —npoTtokon nepegayn Web-cTpaHuy n gpyrnx aHHbIX MO TEXHONOMNU «KITMEHT-CepBepPY;
Internet — BceMupHasa cuctema ceTen yCTPONCTB AN XpaHeHUs 1 nepegadm nHopmauuu;
e |IP (npoTtokon) — mapLipyTM3upyembln NpoTokon Ans nepegadv no Ethernet, Bxogswun B TCP/IP 1
ncnonb3yemol B Internet;
IP (appec) — agpec y3na, yHuKanbHbIA B Npegenax ogqHon cetn, AencTeytowen no npotokony IP;
o |IPv4 — yeTblpexbanTHbIn IP-agpec;
MAC (apgpec) — agpec, ucnonb3yembln B nepegadax no Ethernet gna wgeHtudukauum yctponcts. Kak
npaBuno, MMeeT rnobanbHO YHWKanbHOE 3Ha4YeHWe, HO B HEKOTOPbIX Clydasix MOXeT OblTb M3MEHeH
KBanmMuLMpoBaHHbLIM NEPCOoHaNoMm;
MAC-48 — wecTtubantHbin MAC-agpec;
Modbus — cTaHgapT, NPOTOKON MaKeTHOW CBSA3M MO TEXHOMOrMU «KIMEHT-CepBep» AS1 NPOMbILUSIEHHbIX
3NEKTPOHHbIX YCTPOWCTB;
Modbus RTU — npoTokon cBs3n yCTPOWCTB, MO KOTOPOMY MakeT nepegaeTcd NobanTHo;
Modbus ASCII — npoTokon cBA3M yCTPOWCTB, MO KOTOPOMY nakeT nepenaetcs B Buge ASCII-cnmBonos;
Modbus TCP — npoTtokon ans nepegadn naketos Modbus no crangapty TCP/IP;
RS-485/EIA-485 — ctaHOapT ceTu Ans CBA3M YCTPOUCTB NO BUTOW Nape;
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TCP/IP — ctaHgapT, Habop NPOTOKOSOB ANA nepefayv AaHHbIX B CETAX C KOHTPONEM JOCTaBKMY;

WEB - cuctema goctyna K JOKyMeHTaM Ha cepBepax, ucnornbdyemad B Internet;

WEB-cTpaHuua — JOKYMEHT, hann unu pecypc, 4ocTynHbin Ha WEB-cepBepe;

WEB-6pay3ep — knueHT WEB-cepBepa anda goctyna kK WEB-cTpaHuuam, kak npasBuiio MCMONb3YHoLnii
npotokon HTTP.

2 TEXHUYECKUE XAPAKTEPUCTUKU
2.1 OCHOBHbIe TeEXHUYECKNEe XapaKTepPUCTUKH

OCHOBHbIE TEXHNYECKMNE XapaKTEPUCTUKM YKasaHbl B Tabnmue 1.

Ta6bnuua 1 — OCHOBHbIE TEXHMYECKME XapaKTePUCTMKN npubopa

HomuHanbHoe HanpsikeHne NUTaHus NepeMEHHOro Toka, B 230
HanpspkeHue, npy KOTOPOM coxpaHsieTcs paboTocnocobHoCTb, B
- NepeMeHHOro Toka 100 — 250
- NOCTOAHHOIO TOKa 140 — 350
YacTtoTa nuTtatwwen cetu, Iy 47 — 63
NHTepdelic obmeHa no cetn Ethernet 10BASE-T/100BASE-T
(BuTas napa)
MopaepxmBaemble NPOTOKONbI ceTn Ethernet ARP, IP, TCP,
Modbus TCP, HTTP
MakcumanbHoe KonmyecTBo nogkrtodeHun no npotokony Modbus TCP 11
BcTpoeHHble cepBepa Modbus-cepeep,
HTTP-cepBep
NHTepdelic obmeHa no cetn Modbus RS-485
Pexxumbl obmeHa no cetn Modbus Beaywwmin (Master) /
Bepowmbin (Slave)
MopoepxmBaemMble npoTokonbl cet Modbus Modbus RTU,
Modbus ASCII
MakcrnmanbHoe BbIXOAHOE HanpsikeHne gpansepa RS-485, B OT MUHYC 7 A0 +12
BbIX0oOHOW TOK KOPOTKOro 3amblkaHus apanBepa RS-485 (npegenbHbin), MA 250
BxogHown Tok npuemHunka RS-485, mA, He bonee 0,125
ConpoTtmBneHne BCTPOEHHOro tTepmmHaTopa, Om 300
PekomeHgyemoe KonmyecTBO NOAKMIOYEHHbIX YCTPOUCTB B ceTn Modbus
- NpyY BXOOHOM TOKE NPUEMHMKOB Ha WnHe RS-485 He Gonee 0,125 mA He bonee 256
- NpyY BXOOHOM TOKe NpueMHUKoB Ha WwinHe RS-485 He Gonee 1 MA He bonee 32
NHgvkauns cBeToamogHas
Bpems roTOBHOCTM NMpu BKITKOYEHWUM NUTAHWS, Cek, He Bonee 1
MoTtpebnsembivi ToK (Npun Hanpsxernun 230 B), MA, He Gonee 10
Macca, kr, He bonee 0,200
["abapuTHble pasmepbl, MM 95 x 52 x 67
HasHauyeHue npubopa KoMmyHuMKaumMoHHoe
obopyaoBaHue
HoMuHanbHbIN pexum paboThbl NPOOOMKNTENBHbIN
XapakTepuCTMKN KNEMMHUNKOB
- ceyeHns NoaKMYaemMbiX MPOBOAHMKOB, MM? 0,3-3
- MakcumanbHoe ycunme (KpyTsawmnin MOMEHT) Ha BUHTOBBIX 3akMMax, Hm 0,4
CteneHb 3aWunThI:
- npmbopa IP30
- KNnemMMmHuKa IP20
Knacc 3awuTbl OT NOpaXXeHUs ANeKTPUYECKUM TOKOM Il
Knumatnyeckoe UCnonHeHune YXJ13.1
Honyctnmas cteneHb 3arpsa3HeHuns Il
Kateropus nepeHanpskeHunsi Il
HomuHanbHoe HanpshkeHue nsonaumm, B 450
HomMurHanbHOe MMNynbCHOE BblAepXXMBaeMoe HanpshkeHne, KB 2,5
Paboyee nonoxexve NPoOu3BONbLHOE
BpeaHble BellecTBa B KONMYeCTBE, OTCYTCTBYIOT
npesbllaoLLeM NpegenbHO AoNYCTUMbIE KOHLEHTpaLmm




2.2 YcnoBus akcnnyaTtauuu

I'IpM6op npegHasHaveH arnd akcnnyartauum n XxpaHeHusa B yCIoBUAX, YKa3aHHbIX B Ta6n|/|u,e 2.

Ta6nuua 2 — YcrnoBus akcnnyataumm n xpaHeHus npubopa

Temnepatypa akcnnyatauuu, °C oT mnHyc 35 go +55
Temnepatypa xpaHeHus, °C ot muHyc 50 go +60
ATmocdepHoe gaBneHue, klla oT 84 no 106,7
OTHocuTenbHaga BnaxHocTb Bosayxa (npu Temnepatype 25 °C), % ot 30 o 80

3 YCTPONCTBO U PABOTA
3.1 Yctpouncrteo
3.1.1 KoHcTpyKuusa

I'Ile60p KOHCTPYKTUBHO BbINOJSIHEH B CTaHOApPTHOM MNaCTUKOBOM Kopnyce, npegHadHa4YeHHOM And

kpennenus Ha DIN-pewnky wupuHon 35 mm. YepTtex npmubopa ¢ rabapuTHbIMU U YCTAHOBOYHbIMU pa3Mepamu
npueedeH Ha pucyHke 1.
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PucyHok 1 — abapuTHble pasmepsbl npubopa

3.1.2 Unpmkauma um ynpaBrneHve

Ha pucyHke 2 npvBedeH BHeLIHUIN BUA nNuuesBon naHenu npnbopa ET-485.

1 — KHornka cbpoca «R» (Haxoautca nog Koprycom u JoCTynHa Ans

HaXkaTus Yepes OTBEPCTME B KOPMyCe) CIYXUT AN @ ET‘485
nepesanycka npubopa unu ans cbpoca napameTpos K =R
3aBOACKUM 3HAYEHUSAM.

2 — npgukaTtop «MutaHue» roput Npu HaNMYnMmn HanpsXKeHns
nUTaHus.

3 — HankaTop «Owmnbka» npegynpexagaet o6 owmnbkax (B TOM
yucne owmbkax B dpopmMaTe NpUHMMaeMblX NakeToB AaHHbIX).

4 — NIngnkatop «RS-485» roput npun oxmaaHum oTBeTa oT
ycTpoucTea B ceTn Modbus; muraeTt npu npoxoxageHu1 obmeHa
no cetn Modbus.

5 — HankaTop «Ethernet» roput npn coeguMHeHUn ¢ ceTblo
Ethernet; muraet npmn npoxoxgeHun obmeHa no cetn Ethernet.

_@ NuTaHve @025

| @ Owwnbka

| @ RS-485 C €
_@ Ethernet @

o B w N L—\




PucyHok 2 — JlnueBas naHenb ET-485
3.2 Pabota

YnpoLeHHasa CTpyKTypHas cxema npubopa npmeegeHa Ha pucyHke 3.

32-x paspsigHbii RISC-npoueccop ¢ apxutektyport ARM ocyluecTBnsieT MapLupyTM3aumio gaHHbIX Mexay
cetbto Modbus RTU/ASCII (RS-485) n ceTbto Ethernet (10base-T/100base-T). beicTpogenctane n Hanuvme
KaHanoB NPSMOro AoCTyna K namsATyv NO3BONAT ONepupoBaTb C BbICOKOCKOPOCTHbIMU MOTOKAMMU AaHHbIX.
MHAanKaTopbl CUrHaANM3NPYOT O COCTOSHUM NOLKITHOHYEHNI U MPOXOXAEHMM AaHHbIX No ceTsim Modbus n Ethernet.

KHonka «Cbpoc» no3eonseT nepesanyckatb NpMbop, He OTKIoYasi ero oT CeTU, Ui cOPOCUTb HACTPONKN
K 3aBOACKUM 3HAYEHUNSAM:

e ansa cbpoca HacTpoek Npmbopa K 3aBOACKMM 3HAYEHUAM — HaxaTb U yAepKmBaTb KHOMKY copoca «R» He
MeHee 8 ceKkyHA; Yepes 2 CeKyHabl yaepXaHnst KHOMKW 3aroputcs nHamkatop «Owmnbkay; Yyepes 8 cekyHn
yaepXaHus KHOMKM npubop nepesanycTuTcs, BCMbIXHET M noracHeT uHaukatop «RS-485»; oTnyctutbh
KHOMKY «R»;

e AN nepesanycka npmbopa ¢ CoOXpaHeHNeM Nonb30BaTENbCKUX HACTPOEK — HAXaTb N yaepXnBaTb KHOMKY
cbpoca «R»; nocne TOro, Kak 3aroputcs MHanKaTop «Owmnbka», OTNYCTUTb KHOMKY «R».

MpumeyaHue — npu nepesanycke npubopa KIMEeHTaM MOXeT NOHafAoouTbLCA BO30OGHOBIEHUe
noAKno4YeHnN.

Mpubop ocHalleH NamATbI ANA XpaHeHust HacTpoek. Kaxabii npubop npu M3roTOBMEHUM nony4vaeT
rnobanbHO yHuKanbHbIn MAC-agpec n MOXET NOAKMYaTbCs K NOKarbHbIM CETAM, UMEIOLMM 3aLUULLEHHbIN
BbIX0OA B Internet.

MaHenb ynpasneHus

brok
bnok nuTanng CBETOANONOB | yhonka c6poca
(Unaukaumg T

COCTOAHNS Npunbopa)

AN ]

TR i
Y ¢

Ethernet Dpoqeccop RS-485 <:
10base -T/ (t——— ARM cortex m3 ~—  (Modbus
,—> 100base-T RTU/ASCII) l:>

PucyHok 3 — CTpykTypHasa cxema npubopa

4 OBCNY>XXUBAHUE U MEPbl BE3SONACHOCTHU
4.1 Mepbl 6e3onacHoCTU

4.1.1 B NPUBOPE ET-485 UCMNOJIb3YETCA OMNACHOE ONnA XXU3HU HAMNPAXXEHUE. NMPU
TEXHUYECKOM OBCINYXXUBAHWUWN, YCTPAHEHUN HEUCMPABHOCTEW, MOHTAXHbIX
PABOTAX HEOBXOOAMMO OTKIIOYUTL MNMPUBOP WU NOAOKIMOYEHHLIE K HEMY
YCTPOUCTBA OT CETU NMUTAHUA.
4.1.2 Mpunbop He NpegHasHayeH Ansa aKkcnnyaTaunm B yCnoBuax Bubpaumv 1 yaapos.
4.1.3 He ponyckaeTcs nonagaHwe Bnarn Ha BHYTPEHHME 3NeKTpoafieMeHTbl npubopa, Ha BXOAHble
KOHTaKTbl KNeMMHbIX 6/TOKOB 1 pa3beMoB.
4.1.4 3anpeliaeTtcs ncnonb3oBaHMe Npubopa B arpecCcmMBHLIX Cpefax ¢ cogepkaHnem B BO3QyXe KUCHOT,
Leno4vemn, macen n 1. n.
4.1.5 TNopgknioveHne, perynupoBka M TexXHW4Yeckoe obcnyxuBaHve npubopa LOMKHbI MPOU3BOAUTLCA
TONbKO  KBaANMMUUMPOBAHHLIMX  cCrieynanucTtamu, Uu3yumMBlWMMKU  HacTosiwee PykoBoactBo no

aKcnnyataumu.
4.1.6 Tlpn akcnnyaTaumm u TeEXHUYECKoM obcnyxmBaHunm Heobxogmumo cobnogatb TpeboBaHusA
HopMaTuMBHbIX  AokymeHtoB: [OCT  12.3.019-80, “l[lpaBun  TexHW4YeCKOM  IKCnayaTauum

aneKTpoycTaHoBOK notpebutenen” wu  “[paBun  TexHukn 6Ge3onacHOCTM nNpu  3KcnnyaTaumm
3M1EeKTPOYCTaHOBOK NoTpebutenen”.
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4.2 NMopspok TexHnyeckoro o6enyxuBaHusa ET-485

PekomeHayemas NnepuoanyHOCTb TEXHUHECKOro 0OCNY>XUBaAHWUS — KaXAble LIeCTb MECALIEB.

TexHuyeckoe obcnyxuBaHne npubopa COCTOMT B BM3yalrlbHOM OCMOTPE, B XO4€ KOTOPOro npoBepsieTcs
HaJeXHOCTb NoAcoeauHEHMS NPOBOAOB K knemmam ET-485, oTCyTCTBME CKOMOB M TPELLMH Ha ero Kopryce.

Mpy BbINONMHEHUN TEXHW4YEeCKoro obcnyxmBaHust npubopa Heobxogumo cobnwgaTte Bce  Mepbl
©e30MacHOCTH, U3NOXEHHbIE B MyHKTE 4.1.

5 NOAKIMIOYEHUE ET-485

MoakntoyeHne npubopa NPON3BOAMTCS MO CxeMe, NpeacTaBNeHHOM Ha pucyHke 4. MNprMepbl ToNonorum
ceTeln Ansi peLleHns pasnuyHbIX 3a4ay NpuBeaeHbl B NpUnoxeHunn B.

1) lMoakntounTb kabenb coeanHeHnsa ¢ cetbto Modbus (kabenb BuTbIX Nap kateropmm Cat.1 unu Bbiwe) K
pasbemy «RS-485» n k cetn Modbus (Mnn HanpsmMyto K yCTPOMCTBY C MHTepdencom RS-485).
MpuMeyaHue — KOHTaKT «A» AnNs nepeAayn HEMHBEPTUPOBAHHOrO CUrHana, KOHTakT «B» — ansa
MHBEPTUPOBAHHOrO CUrHana.

2) lMogkntountb Kabenb coeanHeHns ¢ ceTbto Ethernet (Bxoant B KOMMNEKT) k padbeMy «Ethernet» n k cetn
Ethernet. OcobeHHOCTM NOAKNIOYEHMS B 3aBUCUMOCTI OT TMNa CeTU onucaHbl B NpunoxeHun b.

3) lNopgkniounTb Kabenb coeguMHEeHUs C UCTOYHMKOM NuTaHus (kabenb ¢ MeaHbIMU MHOTOMPOBOSIOYHBIMMN
Xunamm cedeHmem He meHee 0,75 MM? 1 MakcumanbHbIM paboymm HanpshkeHnem He MeHee 400 B) k
pasbemy «230 By, 3atem nogknounTb kabenb k cetn nutanusa 230 B 50 Iy,

: l
* X N
230 B CeTb NUTaHus
Gr.. ET-485
@ Nutanne \1/ 025
@® Owwbka c €
@ RS-485 LWnHa modbus RTU(ASCII)
@ Ethernet B
Ethernet RS 485 *
10/100 A
© @29 ®
MoakntoyeHune K

cetn Ethernet 9 T
10base-T unn 100base-T
(BuTas napa

PucyHok 4 — Cxema nogkrntodeHus npubopa

6 UCMNOJIb3OBAHUE ET-485
6.1 OOwmne cBegeHns

Mocne nopayn nuTaHus 3aroparTca uHAaukatopbl «Owmubka» n «RS-485», v npubop npoussoguT
NHULManun3auunio npueMo-nepeaaTymkoB. [locne aToro B TedeHne 1 cekyHabl 0b6a nHankaTopa racHyT, u npubop
nepexoaunt Kk pabote (nogkntoyeHve B cetu Ethernet moxeTt 3aHsATb Gonblue BpeMeHW B 3aBUCMMOCTWU OT
HacTpoek npubopa v ApYyrnx NOAKMIOYEHHbIX K CETU YCTPONCTB).

BHUMAHUE! NMOCTOAHHO MOPALMU UNU NEPUOOMYECKU MUTAKOLLMA UHOUKATOP
A «OWMNBKA», B OTCYTCTBME NOAKNIOYEHUA K NPUBOPY, O3HAYAET HEUCNPABHOCTb
NMPUBOPA.

Mpnbop oxmgaeT nogkntodeHnss Kk cetn Ethernet. Ecnu 3aropaetca wungukatop «Ethernet», To
MOAKINIOYEHNE K CeTu npou3BefeHo ycnewHo. Murawowmi nHamkatop «Ethernet» o3HayaeT npoxoxaeHwe
AaHHbIX MO CeTw.



6.2 Pabota ET-485 no npotokony HTTP

ET-485 oxunpgaeT nogkntoyveHus no cetn Ethernet no npotokony HTTP k nopty 80. MogkntodeHue c MK
MOXeT npom3BoanTbecs npu nomowm WEB-6paysepa.

Mpwn nogkntoyeHumn knueHTa k nopTy 80 Npnbop oXxngaeT oT KNMEHTa 3anpockl Ha NOMyyYeHne HTML-
cTpaHuy. B 3anpoce moryT 6bITb ykasaHbl napameTpbl. B OTBET Ha npaBunbHbIA 3anpoc napameTpbl
obpabaTbiBaloTCA, U KNMEHTY nepenaetca TekcT BblbpaHHon HTML-cTtpanuubl. MNpu 3anpoce 6e3 ykasaHus
CyLLeCTBYlOLEeNn CTpaHuubl BO3BpallaeTcs 3arnaBHas crpaHuua. [locne nepegaunm cTpaHuubl npubop
OTKIMOYaeT KMeHTa 1 CHOBa OXugaeT MOAKIYeHMe.

6.3 Pabota ET-485 no npotokony Modbus

B npouecce paboTbl ET-485 oxumagaeTt nogknoveHus no cetu Ethernet no npotokony Modbus TCP k nopTty
502. MopT nogkntodeHnsa no Modbus TCP moxeT ObiTb n3ameHeH nonb3oBartenem. MNMogkntoveHune ¢ MNK moxet
ObITb NponsBefeHo ¢ nomollbto Nobbix nporpamm — Modbus TCP knueHtoB. Bepcus knmneHta gns OC
Windows gocTtynHa ans ckaunmBaHus Ha canTe U3roToBuTens (http://novatek-
electro.com/programmnoe_obespechenie.html).

Mpwn 3anpoce nogkntoyeHus knneHta k nopty Modbus TCP, ecnu BknoYeH punbTp noaknoveHun no 1P,
npmnbop nposepsieT agpec IP knneHTta. Ecnn agpec He coBnagaeT € yKadaHHbIM NPy HAaCcTPOWNKe, NoaknioveHne
oTKnoHsieTca. MiHade npubop npoBepsieT CNUCOK AOCTYMNHbIX MNOAKIYEeHMN. Ecnn Bce NnogknioveHns 3aHAThl,
TO, B 3@aBUCMMOCTM OT HACTPOWKKN, NPUBOP MOXET NOAKIMIOYUTL HOBOMO KIMeHTa BMECTO paHee NOAKMHYEHHOro
(ecnn NOAOKMIOYEHHbIW KIMEHT He NPOSABMAN aKTUBHOCTM [AOfNblle 3aJaHHOro BPEMEHW, UInnM ecnun ero
NoaKItoYeHne NoaaepXKMBanoch gorblle 3agaHHOro Bpemenn). Npu nogkniodeHnn knveHTta k nopty  Modbus
TCP, npnbop gobaensieT ero BO BHYTPEHHUIN CINCOK 06CY>XMBAEMbIX KIMEHTOB (HO He Gonblue yKa3aHHOro B
TEXHUYECKMX XapaKTePUCTUKAX YNCIa KITMEHTOB).

Mpn ycTaHOBNEHHOM NOAKMIOYEHUN KNMeHTa npubop oxugaet oT knueHta Modbus-3anpoc. B pexume
Begomoro no RS-485, npnbop Takke npuHMMmaeT 3anpockl o RS-485 ot Begywiero yctponctea cetn Modbus.

Mpn nonyyeHun 3anpoca OT KNMeHTa, Npubop aHanusvpyeT 3anpoc W, B 3aBUCMMOCTM OT KoAa
3anpawumBaemont yHKUMM U TEeKyLUMX NpaB KnueHTa, obpabatbiBaeT nnu Gnokupyet ero. MNpu 6nokMpoBke
3anpoca ET-485 moxeT reHepupoBaTth 1 nepegaBaTh KIMEHTY YKa3aHHbIN MOfb30BaTeNieM KO MCKIHYEeHUs
Modbus (no ymonuyanuto — kog 1). lpaBa KnueHTa, B 3aBUCMMOCTU OT HAcTPOEK, onpedenstTcs no ero IP-
agpecy (IP-agpec Begyuuero B cetn Modbus ycnosHo cuntaeTcsa paBHbiM 127.0.0.1) 1 no BBeAEHHBIM NAPONAM.

Ecnu 3anpoc agpecosaH ET-485, npnbop He nepeHanpaensieT 3anpoc, obpabaTtbiBaeT ero n nepegaer
OTBET KITNEHTY.

B pexume Beaywiero no RS-485, 3anpockl ApyrMm yCTponMcTBam nepeHanpasnstoTcs B ceTb Modbus, n
oXmgaeTcsa oTBET OT ycTponctea B cetn Modbus — npu atom 3aropaetcsa nHankatop «RS-485». Ecnu gaHHble
nony4eHbl NN BpeMsa oXxXunaaHust UcTekno, niamnkatop «RS-485» racHer.

B pexume nepeHanpaBneHuns Ha yganeHHbl cepBep, €Cnn YCTAHOBIIEHO MOAKIHYEHME K YKa3aHHOMY
nonb3oBatenem cepsepy Modbus TCP B cetu Ethernet, To 3anpochkl pyrMm yCcTponcTBam Takke OTCbINarTCS
Ha 3TOT cepBep, N OXXMAaeTCs OTBET OT HEro.

MpumeyaHue — oTBET NPUHUMAETCA OT NEPBOro OTBETUBLLEro agpecara, noaTtomy B cetu Modbus u
cpeau agpecatoB, AOCTYNHbIX Yepe3 yaaneHHbin cepBep Modbus TCP, He 4OMKHO ObITb YCTPOUCTB C
oaMHaKkoBbIMK agpecamu (mpeHTudpukaropamm) Modbus.

Ecnu 3anpoc nepeHanpaBuTb He yaanoch (Hanpumep, B pexuMme Beaomoro no RS-485, ecnv noakntoyeHne
K yaaneHHomy cepsepy Modbus TCP 6bino pasopsaHo), ET-485 MOXeT reHepmpoBaTh U nepefaBaTb KINEHTY
yKa3aHHbIN nonb3oBaTtenem kog uckrtodeHms Modbus (no ymonyanuio — kog 10).

Mpwn otcyTcTBMM OTBeTa ET-485 moxeT reHepupoBaTh U nepefaBaTth KNUEHTY YKa3aHHbIN Nonb3oBaTtenem
koA mncknoyveHns Modbus (no ymonuyanuto — kog 11).

Ecnn nony4yeH oteeT Ha 3anpoc, ET-485 nepenaet ero knveHTy, npucnasLwwemMy 3anpoc. NMpn ownbkax B
dopmate oTBeTa wmHAMkaTop «Owmnbka» BenbixvBaeT Ha 0,5 cekyHObl, OTBET KIMEHTY Mpu 3TOM He
BO3BpaLLaeTcs.

6.4 Pabota ET-485 B pexxume akTUBHOro NOAKITHOYEHUS K KITMEHTY

B pmaHHOM pexunme, kKpome obecneveHnsa opyrmx noakntoyeHmn, ET-485 camocTtoaTenbHO ycTaHaBnmMBaeT
W B JanbHenwem nogaepXXmBaeT akTMBHOE MOAKMOYEHME K KNMEHTY (yaaneHHomy cepeepy cbopa gaHHbIX) C
3aflaHHbIM UMeHeM xocTa unu IP-agpecom. ET-485 npuHumaeT oT gaHHoro knueHTa 3anpockl Modbus TCP un
BO3BpaLLaeT 0TBeThbl. PeXnM Nno3sBonseT ogHoMYy KNMeHTy paboTaTtb C OAHUM UIM HECKOSbKMMUY Npubopamm ET-
485 yepes Internet 6e3 NpncBoeHNa kaxxgomy npmbopy ctatmyeckoro IP-agpeca (cMm. npunoxeHue B).

7 HACTPOMKA
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7.1. O6wme cBegeHun

HacTtpanBaembie napameTpbl onucaHbl B M. 7.2. NapameTpbl COXPAHSOTCA NPU OTKIHOYEHUN NUTAHUS.
HacTpoika npnbopa MOXET OCyLLEeCTBNATLCA ABYMSI cnocobamu:
o yepe3 WEB-uHTepdec, kak nokasaHo B . 7.3;
¢ yepes Modbus-nHTepdeic, kak onnucaHo B n. 7.4.

BHUAMAHUE! NPU NBMEHEHWUU NAPAMETPOB NMPUBOPA MOI'YT BbITb 3A0AHbI 3HAYEHUA,
SATPYAHAIOLWME U BNOKUPYIOLWWME NOOKITKOYEHUE K NMPUBOPY MO CETW.
B aTom cnyyae napameTpbl crieayeT cOpoCUTb K 3aBOACKUM 3Ha4YeHUsiM (cm. n. 3.2).

7.2 NapameTpbl ET-485

Habopbl napameTpoB, OOCTynHble no npotokony Modbus, nepeuncneHbl B Tabnuue 3. BHyTpeHHss
CTPYKTypa BCex HabopoB MapamMeTpoB aHanorMyHa CTpykType Habopa, onucaHHoro B Tabnuue 8, 3a
WCKITIOYEHMEM HayarnbHOro agpeca.

dopmaT npeacTaBneHusa napaMmeTpoB B pernctpax Modbus onucan B Tabnuue 4.

[MapameTpsbl, onucbiBatoLwme npmbop, npmeegeHsl B Tabnuue 5.

MapameTpbl TekyLlero pexxuma npnbopa AOCTYNHbI 41K YTEHUSA U 3anncu 1 ykasaHbl B Tabnuue 6.

MapameTpbl, ONUCbIBatOLLME COCTOAHME Npnbopa, 4OCTYMHbI TOMBKO AN YTEHWUS U onucaHbl B Tabnuue 7.

MapameTpbl HACTPONKM AOCTYMHbI TOMIBKO B PEXMME HAaCTPOWMKM 1 NepeyncrieHbl B Tabnuue 8.

MapameTpbl cocTosHuA naeHTudukauum AlK, Tabnuua 9, goctynHbel ans AlNK v B pexxume HaCTponKM.

MapameTpbl ynpaBnenus ngeHtudpmkauymnen ArK goctynHel Tonbko ana AlNK n npuseaeHsl B Tabnumue 10.

Tabnuua 3 — Habopbl napameTpoB, 4OCTYNHbIE No npoTokony Modbus

Ha6op OnucaHwue DocTyn Appeca
Hencteytowme | Hactpoiku, ncnonb3syowmecs npubopom B B ntobom pexunme, 200-298,
HaCTPOWKK HaCTOALLNN MOMEHT TOJIbKO YTEHNE 1200-1241
CoxpaHeHHble | Habop coxpaHsieTcst He3aBUCMMO OT NUTaHUs | TONbKO B pexxume HacTponku, | 300-398,
HaCTPOWKM npmubopa u ncnonb3yeTcsi Npu 3anycke TOJIbKO YTEHUE 1300-1341
3aBoackue HensmeHsembln Habop, KOTOPbIA MOXHO Tonbko B pexunme HacTporku, | 400-498,
HaCTPOWKK BKIMIOYUTb, Kak onncaHo B n. 7.3, 7.4 TOINbKO YTEHNE 1400-1441
NameHsdemble | [NapameTpbl, nepevncrieHHble B Tabnuvue 8, Tonbko B pexume HacTponkn, | 500-598,
HaCTPOWKM n3mMeHsieMble, Kak onncaHo B n. 7.4 YTeHue U 3annchb 1500-1541

Tabnuua 4 — dopmat npeacraBneHmss napameTpoB B pernctpax Modbus
KonuyectBo
MapameTp| [OuanasoH 3HaY4eHUWN OnucaHune 3aHUMaeMbIX
perucTpoB
Uumcno | 0-65535 Llenoe uncno (16 6uT) B cTaHgapTHOM 1
ananasoHe 3Ha4veHun permctpa Modbus
0—4294967295 Llenoe uncno, 3Ha4eHne KOTOpOro MoXeT
Yucno | B AByX perucrpax, npesbiWaTh Npeaen ans permctpa Modbus 2
cTaplas YacTtb — nepsas | (65535)
B kaxxgom peructpe Habop 3HavyeHunn, kaxxgoe n3 KOTOPbIX PaBHO MakcumanbHas
Ctpoka | umcno ot 0 go 255 — kogy 1 cumeona B koguposke ASCII. Ecnin OIMHa CTPOKM,
cumBornoB | ASCIl-koa cumBona CTpOKa Kopode MakcMmanbHOW AfIMHbI, 3a OnSa AaHHOro
nnn O (KOoHeL CTPOKK) nocnegHUM cMMBOJSIOM pa3mellaetcs kog 0 napametpa
IP-agpec | B kaxgom peructpe — Habop u3 vetbipex 6anTt agpeca IPv4, cnesa 4
(IP-macka) | ogunH 6anTt (0—255) HanpaBo
MAC- B kaxxgom pernctpe — Habop u3 wectn 6ant agpeca MAC-48, 6
agpec | oguH 6aunTt (0—255) crneBa Hanpaso
Tabnuua 5 — NapameTpbl, onucbiBaloLwme npubop
MapameTp OnucaHue Appec
Tun npnbopa Kog, onpegenstowmi npubop Modbus y nsrotosutens (12 — ET-485) 0

Bepcvm NMPOLUNBKUN

Bepcusi NpoLLMBKM BCTPOEHHOTO NporpaMMHoro obecneyeHusi npuéopa 1

Tabnuua 6 — MNapameTpbl TEKYLLErO pexunma npudopa
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MapameT MuH.—Makc. |HavanbHoe OnucaHue Appec
P 3Ha4eHue
Beog Ctpoka 0 Mpn BBOOE [OeWcCTBYOLWEro naponsd knveHTy | 100-119
napons CUMBOJIOB BblJaeTcs  COOTBETCTByWLlee  paspelueHue
(c™m. perncTpbl 543-580)
Mpn BBOAE NyCTOM CTPOKM MpaBa KINEHTa
cbpacbiBaloTCA A0 YPOBHS MNpaB Ha MOMEHT
NOAKMYeHNs
0-3, 0: HeT pencTBUSA
KomaHga 3anuchb B 0 1: «[epesanyck» — nepe3anyck npmbopa 120
yrnpaBneHuns pexume 2: «CoxpaHuTb» — COXpaHUTb N3MEHEHUS
HaCTPOWKK HacTpoek no Modbus
3: «BepHyTb 3aBOACKME» — COPOCUTL HACTPOMKM
K 3aBOACKUM
Tabnuua 7 — NapameTpbl TeKyLLEro coCToAHNSA npubopa
MapameTp OnucaHue Anpec
Pexum 0: Pexum nonb3oBaTtens 121
(6onee nogpobHo cMm. per. 141) | 1: PexXxum HacTpOnKu
Tekywinn IP-agpec IP-agpec, no koTopomy npnbop goctyneH B cetn Ethernet  |122-125
Texkywun MAC-agpec MAC-agpec, no kotopoMy npubop onosHaetca B cetn |126-131
Ethernet
Yucno knmeHtoB Modbus TCP | KonnuyecTBo 3aHATLIX NogkntioveHni no npotokony Modbus 132
TCP
JIumut knnueHtoB Modbus TCP | Ob6Llee 4yncno Bo3MOXHbIX noaknodeHuin no Modbus TCP 133
(Npy aToM OOHO MOAKNIOYEHNE BCerga pesepBupyeTcs ansg
OCHOBHOTO KITMEHTA)

Bpemsi, MUH Yncno MMHYT C MOMEHTa 3anycka 134-135
Harpyska Modbus, 3anpocos/cek| KonnyectBo obpabaTbiBaeMbix 3anpoCoB B CEKYHAY 136
Yucno neperpysok cetu Ethernet| Konnyectso nepenonHeHnn Bxogsawmx ©Oydepos ans 137

Ethernet — ¢ MOMeHTa 3anycka
Yuncno ownbok ceAsn KonnyectBo OTMeYEHHbIX OLWMOOK (MOAKMYEHUS/CBA3N), 138
nocne KoTopbix paboTta Gbina NpogorkeHa, — ¢ MOMEHTa
3anycka
Yucno 3anporpaMMmnpoBaHHbIX | KonnyecTBo nepesanyckoB B COOTBETCTBUMM C HACTPOWKOW 139
nepesanyckoB nonb3oBaTens — 3a Bce BpeMsi paboTbl npubopa
Yuncno KpuTnvecknx owmnbok KonnyectBo OTMeYeHHbIX owunbok (cboes), BbI3BaBLUMX 140
nepesanyck npubopa — 3a Bce BpemMs paboThl
dnaru pexxmma goctyna Bit O 0: NOAKNIOYEHHbIA KIMUEHT He MOXEeT MONyynuTb 141
paspelleHne Ha 3anpoc MYHKUMA He 3anucu
YCTPOMNCTB, NOAKMOYEHHbIX K ET-485
1: NOOKMIOYEHHbIA KIMEHT MOXET MNOoNyyYnTb
paspelleHne Ha 3anpoc MYHKUMA He 3anucu
YCTPOMNCTB, NOAKMOYEHHbIX K ET-485
Bit 1 0: NOAKIIYEHHbIN KITMEHT He UMeeT paspeLleHus
Ha 3anpoc YHKUMA He 3anucu YCTPOMUCTB,
NOAKNKYEHHbIX K ET-485
1: NOOKIIOYEHHBbIN KITMEHT UMEET paspeLleHne Ha
3anpoc  OYHKUMMW He  3anucu  YCTPOWCTB,
NOAKNKOYEHHbIX K ET-485
Bit 2 0: NOAKNIOYEHHbIA KMUEHT He MOXeT Momny4uTh
paspelleHne Ha 3anpoc  PyHKUMA  3anucu
YCTPOMNCTB, NOAKMYEHHbIX K ET-485
1: NOAOKMNIOYEHHBbIA KIMEHT MOXEeT MNOoMy4YuTb
paspelleHne Ha 3anpoc  (PyHKUMA  3anucu
YCTPOWCTB, NOAKIYEHHbIX K ET-485
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MapameTp OnucaHue Apnpec
Bit 3 0: NOAKIYEHHbIN KIMEHT He MMEeeT paspelLeHns
Ha 3anpoc  (PyHKUMA  3anMcu  YCTPOMCTB,
NOAKNKYEHHbIX K ET-485
1: NOAKMIOYEHHBIN KIMEHT MMEET paspeLueHne Ha
3anpoc OyHKUMIM 3anucu YCTPOWCTB,
NOAKNKYEHHbIX K ET-485
Bit 4 0: NOAOKNIOYEHHBbIA KMUEHT He MOXEeT MOoNyyYnuTb
paspelleHne Ha [octyn K peructpam ET-485,
KpOMe perncTtpoB BepcUK, Naporns, pexuma u
dnaros goctyna
1: NOOKMIOYEHHbI KNMEHT MOXeT MNonyyYnTb
paspelleHne Ha [octyn K peructpam ET-485,
KpOMe perncTtpoB BepcUK, Naporns, pexuma u
dnaros gocryna
Bit 5 0: NOAKIIOYEHHbIN KITMEHT HEe UMeeT paspeLleHus
Ha gocTyn K pernctpam ET-485, kpome perncrpos
BepcuK, Napons, pexuma un pnaros goctyna
1: NOAKSOYEHHBIN KITMEHT NMEET paspeLLeHne Ha
poctyn K peructpam ET-485, kpome perucTpos
BEpCUK, Napons, pexuma un pnaros gocrtyna
Bi 0: NOOKNHOYEHHbIN KITMEHT HE MMeEET paspeLleHns
it 6
Ha 3anpoc yHKUnKM 3anmcu ET-485
1: NOOKIIOYEHHBbIN KITMEHT MMEET paspeLLeHme Ha
3anpoc yHKkumm 3anncu ET-485
Bi 0: NOAKMNIOYEHHLIN KITUEHT HE UMEET paspeLleHunst
it7 N
Ha HacTpounky ET-485
1: NOOKIIOYEHHBbIN KITMEHT MMEET paspeLLeHme Ha
HacTpouky ET-485 (aHanormnyHo per. 121)
Bit 8 0: KNWEHT He ABNAeTCA OCHOBHbLIM KITMEHTOM
1: KIIMEHT ABNSAETCA OCHOBHbBIM KITMEHTOM
Bit 9 1: KNMNEHT nMeeT NpaBo Ha NOAKMYEeHne
(BCcerga 4untaetcd Kak «1» nocne NoaKn4veHns)
. 0: knueHT nogkrtoyeH He no AlK
Bit 10
1: knueHT noaxntoyeH rno AlK
Makcumym knueHtoB Modbus | MakcumanbHoe 3amedeHHoe vncrno knmeHtos Modbus TCP 142
TCP (c MOMeHTa 3anycka)
Makcumym 3anpocos, MakcumanbHas 3aMeyYeHHas Harpyska Modbus 143
3anpocos/cek (c MoMeHTa 3anycka)
YacToTa oTBeYaeMbIx 3anpocos, | Konuyectso obpabaTtbiBaeMbiX 3anpocoB B CEKyHAY, Ha 144
3anpocoB/cek KoTopble dopMmnpyeTcs oTeT 6e3 onbok
Bpems 0o nogknoveHns K 0: ycTaHOBNEHO NoaknioveHne K yaaneHHoMy cepeepy 145
yAaneHHoMmy cepBepy 1: BbINONHAETCH NOAKNIOYEHNE K yaaneHHOMy cepBepy
Modbus TCP 2 — 65534: uncno cekyHa 40 NOBTOPHOMO NOAKNHOYEHNS
65535: nepeHanpaBneHne Ha yOaneHHbln  cepBep
OTKITHOYEHO
Bpemsi 4o akTMBHOro 0: yctaHoBneHo AlK
NOOKIIOYEHNSA K KITUEHTY 1: BbinonHsaeTcsa AlNK 146
(vnn YCCL) 2 — 65534: yncno cekyHa oo nostopHoro AlNK
65535: AlK oTKIoYeHo
Tabnuua 8 — NapameTpbl HAacTponku npubopa
MapameTp MuH.— | 3aBoackoe OnucaHue Apnpec
Makc. 3HayeHune
CeTtb Ethernet
CraTtnyeckui Ecnu pgmHamunyeckas agpecauust oTknodeHa wnu | 500—
IP-agpec IP-agpec|192.168.0.11| HegocTynHa, IP-agpec npnbopa B cetn Ethernet paseH | 503
9TOMY 3HAYEHUIO
Macka nogceTtun |IP-macka|255.255.255.| cnonb3yeTcsa TOMNbKo BMECTe CO CTaTU4eCKNM IP- | 504—
ajpecom 507
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MapameTp MuH.— | 3aBoackoe OnucaHue Apnpec
Makc. 3Ha4vyeHue
LLnto3 IP-agpec| 192.168.0.1 | Ncnonb3yeTcsa TONbKO BMECTE CO CTaTUYeCKUM IP- | 508-
agpecoM, nnu kak punbtp IP ang DHCP-cepBepa 511
BkntounTb 0: ansa agpecauun B Ethernet ncnonb3sytoTcsa 3agaHHble
OMHaMUYeCKyHo 0-1 0 3Ha4vyeHuda IP-agpeca, macku n Wnio3a. 512
agpecauuio ¢ 1: npubop wncnone3yetr DHCP-cepBep cetn ansa
NOMOLLILHO onpegenenuna |P-agpeca, macku u wnwo3a. Ecnu
DHCP-cepBepa cepBep  HeOoCTyneH, WUCMNOSIb3YITCA  3Ha4YeHus
cTaTUYecKon agpecaumm
Vcnonb3dyeTcss nNpu  BKIKOYEHHOW  AMHAMMUYECKOW
BkntounTb agpecauumu.
dunbTp IP- 0-1 0 0: npubop NpMHMMAaET AaHHble agpecaumn ot nepeoro | 513
agpeca DHCP- oteeTusBwero DHCP-cepeepa
cepBepa 1: Nnpnbop NpMHMMaeT OaHHble agpecaunn TONbKO OT
DHCP-cepBepa ¢ |IP-agpecom Linto3a
Bknountb 0: B kayectBe MAC-agpeca ncnonb3yeTcs yHUKanbHoe
3aaHHbIN 0-1 0 OIS KaXKaoro npmbopa 3HayeHune 514
Bpy4Hyto MAC- 1: ana MAC-agpeca ncnonb3yeTcs 3agaHHOE BPYYHYHO
agpec 3Ha4YeHune
3agaHHbIn MAC- | YHukaneHoe | UcnonbayeTcs npu BkniovYeHHoM pydHoMm MAC-agpece | 515—
BPYYHYHO agpec | Ans Kkaxaoro | Ans uaeHtudukauumn npnbopa B cetu Ethernet 520
MAC-agpec npmnbopa
Mopgkno4vyeHNA KNNEeHTOB
MopT Wcnonbayetca npu TCP-noaknioveHnn k npubopy no
nogknto4veHms no| 1-65535 502 Ethernet ans o6meHa no npotokony Modbus TCP 521
Modbus TCP
IP-agpec, nOng KOTOpPOro pesepBupyeTcd  OOHO
IP-agpec noaknodeHne. Hanpumep, agpec, C  KOTOpPOro
OCHOBHOIO IP-agpec| 192.168.0.2 | npon3BoAMTCS HacTpolka npubopa. B pexume | 522—
KNneHTa Begomoro no RS-485, pgns OCHOBHOroO KnueHTa, | 525
nogknoyaweroca no RS-485, cnepyet ykasbiBaTb
agpec 127.0.0.1
0: HacTpomka napameTpoB 4epe3  Modbus-
BkntounTtb nHtepdenc unn WEB-nHTepdgenc ¢ nioboro agpeca
¢unbTp no 1P 0-1 0 (nocne BBOAa napons) 526
NoaKMHYEHNN 1. HacTpomka napameTpoB 4epe3 Modbus-
09 HaCTPOWKK nHTepgenc n WEB-uHTepdenc OOoCTynHa TONbKO C
IP-agpeca OCHOBHOIO KnueHrta
BkntounTtb 0: nogkntoveHmss no Modbus goctynHel ¢ noboro
dvnbTp No 1P 0-1 0 agpeca 527
NOAKNIOYEHUNN 1: BCce noakntoyeHus no Modbus gOCTyMHbI TOMBKO C
no Modbus IP-agpeca OCHOBHOrO KInMeHTa
0: nogkntoveHme no Modbus TCP nogaepxnBaetcs
Bkntountb He3aBUCMMO OT BPEMEHM MEXAY 3anpocamum OT
3amMmelleHne 0-1 1 KrnueHTa 528
HEeaKTUBHbIX 1: ecnn Bce nogkntodeHnsa no Modbus TCP 3aHATHI,
KIMUEHTOB HOBbIN KITMEHT, 3anpallnBatoLLmMn NoOKIoHEHNE,
MOXeT ObITb NOOKITOYEH BMECTO KIMEHTA, OT
KOTOPOro He NOCTynaso 3anpocoB OfbLUe
3a4aHHOro BpeMeHu
MakcumanbHoe Mcnonb3yeTcs, ecnu BKIIOYEHO 3aMelleHne
BpeMms 0-9999 90 HeaKTUBHbIX KITMEHTOB 529
oXunagaHus
3anpoca, cek
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MapameTp MuH.— | 3aBoackoe OnucaHue Apnpec
Makc. 3Ha4vyeHue
Bkntountb 0: nogkntoyeHne no Modbus TCP nopaepxunBaetcs
o4yepedb Ha 0-1 0 He3aBUCUMO OT BpeMeHU yaepXaHuUa nogknioyeHns 530
nocnegHee 1: ecnu Bce nogkntodeHns no Modbus TCP 3aHaTHI,
3aHATOE HOBbIN  KMWEHT, 3anpalimBaloWnn  NOOKIYEHNE,
noaktoyYeHne MOXeT ObITb NOAKMIOYEH BMECTO  MOCnegHero
Modbus TCP NOOKIIOYEHHOrO KIMEHTa, ecnv Bpems yaepXaHusi
nogknyeHns 6onbLue 3agaHHOro BPEMEHN
MakcumanbHoe
BpeMsi 0- 531-
yoepxaHus 600 000 60 000 Mcnonb3yeTcqa, ecnu  BKMAYEHa odepedb Ha | 532
nocriegHero nocnegHee nogkntodeHne no Modbus TCP
NoaKNKYEHNS Mo
Modbus TCP, mc
Cetb Modbus
Cob6CcTBEHHDIN 0: npmnbop nepecbinaet Bce 3anpocbl Modbus B ceTb
Modbus- 0-247 111 Modbus, pernctpbl npubopa HegocTynHbl no Modbus 533
naoeHTMdurkaTop 1-247: npubop oTBevaeT Ha 3anpocbl Modbus c
npunbopa AaHHbIM Modbus-ngeHTndunkatopomMm, He nepechinas
nx B cetb Modbus
CkopocTtb nepe- | 75— Ncnonb3yeTcsa npu obmeHe ¢ yctponctsammu B Modbus- | 534—
nayun B Modbus- | 921 600 9 600 ceTn, 0gMHaAKOBOE 3HayeHue Onsa yCTpoMcTB B ogHon | 535
ceTu, but/cek Modbus-ceTu
Bkntountb Mcnonb3yeTcsa npn obmeHe ¢ yctponcteammn B Modbus-
npoBepKy 0-1 0 ceTn, oguMHaKoBOe 3HadeHWe Ong YCTPOWCTB B oaHon | 536
YETHOCTH Modbus-ceTn
0: He ncnonbayeTcs, 6ant 3aBepLualoT 2 cTon-6uTa
1: 6anT 3aBepllatoT OGUT YeTHOCTU U 1 cTON-OUT
Mcnonb3dyetcss npu obmeHe C ycTpoWcTBamn B
Bkntountb Modbus-ceT TONMbKO, €Cnu BKAOYEHA NPOBEpPKA
NPOBEPKY 0-1 0 yeTHocTn. OpuHakoBoe 3HadeHue Ans yctpoucts B | 537
YETHOCTHU oaHon Modbus-cetu
Ha He4eT 0: npoBepka Ha YETHOCTb
1: npoBepka Ha HEYETHOCTb
Wcnonbayetcsa npu nepepadax B Modbus-cetn B
pexnme RTU. [Mocne nepegayn 3anpoca, ecnu
Bpewms nepBbIt 6anT oTBeTa He BbiN NONyYeH B TEYEHME 3TOrO
OXugaHus 0-60 000 200 npoMexxyTka BpemMeHWn, TO OoxuaaHue oTeBeTa | 538
Havyana oTBeTa npekpaiaetcs. OTBeET Bcerga oXuaaeTcs He MeHbLUe
Modbus RTU, BPEMEHM MOMYaHWsa Mexay Kagpamum  (Bpems
MC MOMYaHMs 3aBUCUT OT CKOPOCTU Nepeaayn U paBHO
BpeMeHn nepegadn 3,5 Ganmt, mnn 1,75 mc ans
ckopocTen cabiwe 19200 6ut/cek).
Pexum obmeHa B Modbus-cetn, oamHakoBoe
BkntounTtb 3HayeHue gns yctponcts B ogHon Modbus-cetun
pexum ASCII 0-1 0 0: pexxum obmeHa RTU (dpopmat: 1 ctapTt-6mT, 8 6ut 539
obmeHa B ceTu JaHHbIX, 1 OUT YeTHOCTU uUnKn cTon-omT u 1 cton oUT
Modbus —Bcero 11 6uT).
1: pexxum obmeHa ASCII (dbopmar: 1 ctapT-6ut, 7 6ut
JaHHbIX, 1 OUT YeTHOCTU unm cton-omT u 1 cton 6UT —
Bcero 10 6uT).
Wcnonbayetcs npu nepepadax B Modbus-cetn B
Bpems pexume ASCII. Mpu npueme oTeeTa, ecnun ovepeaHomn
oXuaaHus 0-60 000 1000 Gant oTBeTa He Obin nonyvyeH B TeyeHue aToro | 540
oyepenHoro NpOMeXyTka BpeMeHn, TO OXugaHue oOTBeTa
cMMmBona npekpawiaetcsa. OxugaHne Bcerga He MeHblue
Modbus ASCII, BPEMEHM nepefavM OAHOro cumBona (3aBuMCUT OT
MmC CKOPOCTW nepegayn).

Pas3Hoe
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MapameTp MuH.— | 3aBoackoe OnucaHue Apnpec
Makc. 3HayeHue
Bkntountb 0: aBTOMaTUYECKMI Nepesanyck OTKITHYEH
aBToMatmyeckun| 0-1 0 1: npubop nepesanyckaetca 4Yepe3 3adaHHbIn | 541
nepesanyck NMPOMEXYTOK BPEMEHU
npunbopa
Bpems Wcnonb3yeTcs, ecnu  BKMNOYEH aBToMatuyeckun | 542
nepesarycka 5-7200 7200 nepesanyck npubopa
npunbopa, M1H
Mcnonb3yeTca ona gocTyna K pexnmMy HacTpoMKKU ro
3apaHHbIN Ctpoka Modbus TCP. B kadectBe naponsi MOXeT ObITb
naponb ans CUMBO- 11111 ykaszaHa cTpoka gnvHon ot 5 go 20 cumsonoB. B | 543—
BXOAa B PEXUM nos CTpoKe He MoXeT ObiTb npobenoB u cneumanbHbix | 562
HaCTPOMKK CUMBOJIOB, NEPEYNCIIEHHBIX HUXE B KaBblYKax:
Gi"<>T+=\|/?7»
3apaHHbIN Mcnonb3yeTca gna  goctyna K YCTPOWCTBaM,
naposnb ans nogkntodeHHoiM k ET-485, ana 3anpoca dyHKUMNA
paspeLueHns Ctpoka 3anucyM uMnn ynpaereHus, KOTopble MOryT U3MeHuTb | 563—
3anucu CUMBO- COCTOSAHME 3TUX YCTpoucTB. B kKayectBe napons 568
B YCTPOWUCTBA, nos MOXeT ObITb yKa3aHa CTpoka AJSIMHOM 40 6 CMMBOIIOB.
NOOKIHOYEHHbIE K B cTpoke He moxeT 6bITb Npob6enoB M cneumanbHbiX
ET-485 CUMBOIOB, MEPEYNUCIIEHHbIX HUXE B KaBblYKax:
«Gi"<>F+=\|/?»
3agaHHbIN Mcnonb3yeTtca gna  goctyna K YCTPOWCTBaM,
naposib ans nogknodeHHeiM k ET-485, ana 3anpoca dyHKUMKA
paspeLueHuns Ctpoka YTEHUS, KOTOpble HEe BNUAT Ha COCTOAHME 3TUX | 569—
YTEeHUSA 13 CUMBO- yCTpONCTB. B kauecTBe naponst MoxeT ObITb yKka3aHa 574
YCTPOWCTB, nos CTpoKa AnvHon o 6 cumBonoB. B cTpoke He MoXeT
NOOKINHOYEHHbIX K ObiTb npobenoB ¥  cneumarnbHbIX  CMMBOJIOB,
ET-485 NnepevYncneHHbIX HUXKe B KaBblUKax:
«:i"<>*+=\|/?»
3agaHHbIN Wcnonbayetcs ana gocrtyna K peructpam ET-485,
naponb Ans KpOMe pernctpoB Bepcuu, Naporns, pexnma n graros.
goctyna Ctpoka B kadectBe napons MoxeT ObiTb ykaszaHa CTpoka | 575—
K perucrpam CUMBO- anvHon o 6 cumBonoB. B ctpoke He moxeT ObiTb | 580
COCTOSIHUA N nos npobenos n cneumanbHbIX CUMBONOB,
HacTpoek NepPEeYNCIIEHHbIX HKE B KaBblyKax:
ET-485 «:"<>*+=\1/?»
Bkntountb Wcnonbayetcs, ecnu BKMIOYEH aBTOMAaTUYECKUIA
pexum nepesanyck.
nepesanycka 0-1 0 0: npubop nepesanyckaeTcs 4epe3 3adaHHbIv 581
aBToOMaTMyecKku NPOMEXYTOK BPEMEHN C MOMEHTA 3anycka
TONbKO Npu 1: npubop nepesanyckaeTca 4Yepe3 3afaHHbIN
npocroe NPOMEXYTOK BPEMEHM OT nocrnegHen obpaboTku
3anpoca
0: He npoBepsieTcs
MopT ocHoBHoOro | 0—-65535 0 1-65535: nopT ucnonb3dyetcsa Bmecte ¢ IP agpecom | 582
KNnueHTa ans  onpegeneHnd  OCHOBHOMO  MOAKMIOYEHHOro
kKnueHTa. B pexume Begomoro no RS-485, ecnu
OCHOBHOW KNWEeHT noakntodaetca no RS-485, astor
napameTp He Ucnonb3yeTcs.
Bkntountb 0: 3awmTa OT 3anucK perynmpyeTcs ¢ MOMOLLbIO APYruX
pexuMm 3almThbl 0-1 0 napameTpoB UM OTKINOYEeHa 583

OT 3anucu no
Modbus

1: Grnokupytotca nobble 3anpocbl PYHKUNUA OT NHOOLIX
KNueHToB, Kpome pyHkumin Modbus 1, 2, 3,4, 7,17, 20
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MapameTp MuH.— | 3aBoackoe OnucaHue Apnpec
Makc. 3HayeHue
Bkntountb Ucnonb3dyeTca aOnd goctyna K  YyCTpoOWCTBawm,
dunbTp no 1P nogknioyeHHeiM Kk ET-485, ana 3anpoca dyHKUMIA
NoSKMHYEHNI 0-1 0 3anMcu UnNu ynpaerfieHUs, KOTopble MOryT MU3MeHUTb | 584
Ans 3anvcu B COCTOSIHME 3TUX YCTPOMNCTB.
YCTPONCTBA, 0: punbTp no IP He ucnonbayeTcs
NOAKJTHOYEHHbIE K 1: dmnbTp no IP BKkNtOYEH
ET-485
Bkntountb Wcnonb3dyetcs and goctyna K yCTpoOWCTBawm,
dunbTp no 1P nogknioyeHHeiM Kk ET-485, ana 3anpoca dyHKUMIA
NOOKIIOYEeHNN 0-1 0 YTEHUs, KOTOpble He BMUSAKT Ha cocTosiHMe aTux | 585
ONSA YTeHns 13 YCTPOWCTB.
YCTPOWUCTB, 0: punbTp no IP He ucnonbayeTcsa
NOAKITHOYEHHbIX K 1: dmnbTp no IP BkNtoYeEH
ET-485
Bkntountb
dunbTp no 1P Wcnonb3dyetcsa gnga goctyna kK pernctpam ET-485,
NOaKMHYEHNI 0-1 0 KpOMe permcTpoB Bepcumn, napons, pexmma un gnaros. | 586
anga pocryna 0: domnbTp No IP He ucnonbayeTcs
K pernctpam 1: dpunbTp no IP BkntoveH
COCTOSIHUA U
HacTpoek
ET-485
0: Pexxum Bepyuwiero (Master). RS-485 ucnonbsyetcs
Bknountb ANA  OTNpaBKM 3anpocoB, MPUHATLIX OT KIMEHTOB
peXNM 0-1 0 Modbus TCP. 587
BEOMOro o 1: Pexum Begomoro (Slave). RS-485 wncnonbsyeTtcs
RS-485 Ana npMemMa 3anpocoB OT AOMOSTHUTENBHOIO KNNEHTA,
ycnoBHo umetowero IP-agpec 127.0.0.1
Bkntountb 0: 3anpockl He HaNpPaBNATCA Ha yAaneHHbI cepBep
nepeHanpas- 0-1 0 1: 3anpocbl AOMOMHUTENbHO HanpaBndawTca Ha | 588
NeHne 3anpocoB yaaneHHbin  Modbus TCP  cepBep, KOTOpbIN
Ha yaaneHHbI «BKMtovaetca» B ceTb Modbus pgaHHoro npubopa
cepsep ET-485. OTBET NpMHNMAaETCS OT NepBOro OTBETUBLLEIO
Modbus TCP agpecaTa
IP-agpec Mcnonb3yeTca B pexxume nepeHanpasieHns 3anpocos
yOaneHHoro IP-agpec|192.168.0.11| Ha ypaneHHbin Modbus TCP cepBep. IP-agpec | 589—
cepsepa 2 yOaneHHoro cepsepa, C KOTopbIM nogaepxueaetca | 592
Modbus TCP noaknoyeHmne
MopT Modbus Mcnonb3yeTcsa B pexume nepeHanpaBieHns 3anpocoB
TCP yaaneHHoro 0-65535 502 Ha vyganeHHbn Modbus TCP cepep. [opt | 593
cepsepa yOaneHHoro cepsepa gns nogkntoveHms no Modbus
TCP.
Bpems VcnonbayeTcs B pexxume nepeHanpasnieHuns 3arnpocoB
oXungaHusa oo Ha yganeHHbin Modbus TCP cepsep. lNocne notepu
NOBTOPHOIO 0-30 000 20 COoeIMHEHUs1 C cepBepoM, MOBTOPHOEe nofgkntwo4veHne | 594
NOAKMOYEHNS K Oyoet npou3BedeHO 4Yepe3  3adaHHOe  BpeMs
yAaneHHoMy oxuaaHua  (nocne  3anycka npubopa nepsoe
cepsepy Modbus NOAKMYEHNe NPOU3BOAUTCH Yepe3 (PUKCUPOBaHHOE
TCP, cek Bpems — 5 cek).
Bpems VcnonbayeTcs B pexxume nepeHanpasnieHuns 3arnpocoB
oXnaaHus Ha yaaneHHbin Modbus TCP cepsep. Nocne nepegayum
oTBeTa oT 0—-60 000 1000 3anpoca, ecnv npaBuibHbIN OTBET He Obin nonyvyeH B | 595
yaaneHHoro TeYeHMe 3TOro NPOMEXYTKa BPEMEHU, TO OXMAaAHUE
cepsepa OoTBeTa npekpaLiaeTcs.

Modbus TCP, mc
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MapameTp 3aBopckoe OnucaHue Anpec
3Ha4YeHue
Koa ncknioveHns 0: Mpu 3anpete poctyna Kk peructpam Modbus
Modbus, 1 npubopa wNM NOAKMOYEHHbIX YCTpoMcTB oOTBeT | 596
reHepmpyemMmoro KMMEeHTY He BO3BpaLlaeTcs.
npwn 3anpete 1-255: lNpwu 3anpeTte goctyna KAWEHTY, NOCraBLlemy
goctyna 3anpoc, BO3BpaLlaeTcs aHHbIN KOO UCKMYEHMS.
Koa vckntoveHns 0: MNpw oTCyTCTBMM NOAKMIOYEHMS K agpecaTy 3anpoca
Modbus, 10 (Gateway Path Unavailble) otBeTr  knmneHTy He | 597
reHepupyemoro BO3BpaLlaeTcs.
npu OTCYTCTBUMU 1-255: Mpn oTCcyTCTBMM MNOAKMNIOYEHUS K agpecaTy
NOAKMYEHNS K 3anpoca KAMeHTy BO3BpallaeTcs [OaHHbIM  KoA4
agpecarty NCKIMIOYEHUS.
3anpoca
Koa uckntoyeHus
Modbus, 0: lMpu oTcyTcTBMM OTBeTa OT agpecaTta 3anpoca
reHepupyemMoro 11 (Gateway Timeout) oTBET KNMEHTY He Bo3BpawlaeTcd. | 598
npu oTCyTCTBUMU 1-255: Npu oTcyTCTBMM OTBETA OT agpecarta 3anpoca
oTBeTa OT KNMeHTY BO3BpaLLaeTCs AaHHbIN KOS UCKIHOYEHMS.
agpecata
3anpoca
Hactpounkun AMNK
Bkntountb WcnonbayeTtcs, ecnu DHCP HegocTyneH (OTKNOYEH)
ncnonb3oBaHne 1 0: DNS wro3a He ucnosnb3yeTcs 1500
cepsepa DNS c 1. DNS wno3a ncnonesyetcd ana onpegeneHnsa [P-
IP-agpecom agpeca knueHTa (M YCCL) p4ons  akTMBHOIO
LUM03a NOAKMIYEHNSs, eCny ero agpec 3ajaH Kak MMsa xocta
Bkntountb UcnonbayeTtcs, ecnu DHCP HegocTyneH (OTKNOYEH)
ncnonb3oBaHne 1 0: DNS c 3apgaHHbIM Bpy4YHYto IP He ucrons3yetcd 1501
cepsepa DNS ¢ 1. DNS c 3agaHHbIM Bpy4dHY0 IP mncnonb3yertca ons
3aJaHHbIM onpegenexHuns IP-agpeca knuenta (wnn YCCL) ans
BPYYHyto IP- aKTUBHOIO MOAKIHOYEHNS, eCcrnn ero agpec 3agaH Kak
agpecom nms xocTa
3agaHHbIN Mcnonb3yeTcs npu BKIHOYEHHOM pyYHOM ajpece
BPY4HYIO IP-agpec 8.8.8.8 cepBepa DNS gns onpepeneHuns IP-agpeca knuneHTa | 1502—
IP-agpec (vnn YCCL) ons aktmBHOro nogknitodeHund, ecnu ero | 1505
cepsepa DNS ajpec 3ajaH Kak ums xocrta
Bknountb 0: aKTMBHOE NOAKIOYEHME K KITUEHTY HE UCMOSb3yeTCH
aKTUBHOE 0 1. Modbus 3anpocbl npyHMMaloTCsa Takke OT kKnueHTa | 1506
NnoaKntYeHmne K (vnn YCCJ) c 3agaHHbIM agpecom, K koTopomy  ET-
KNUEHTY 485 yctaHaBnNuBaeT U rnoadepXxusaeT NOOKITHOYEHUe.
[aHHbIN KNMEHT nony4aeT npaBa BTOPOro OCHOBHOMO
knueHTta ET-485

Bknountb Mcnonb3yeTca B pexume akTUBHOIO MOAKIHYEHMS K
OoTnpaBKy 1 KITUEHTY. 1507
YHUKanbHOro 0: aBTOMaTMyeckasa oTnpaBka He NPoON3BOANTCSA
MAC-agpeca 1: nocne akTMBHOIO MOLKITHOYEHUS K KIMUEHTY npmnbop
npubopa nocne OLHOKPATHO OTMNpaBnsieT COOEPXUMOE PErncTpoB
aKTUBHOTIO 1000-1010 B Bmae oteBeta Modbus 6e3 3anpoca
NOOKIIOYEHNSA K knueHta (oTBeT — uJTeHuwe pernctpos 1000-1010
KNUEHTY dyHKUmen 3)
Bpems Vcnornb3yeTcs B pexume akTUBHOMO MOAKMYEHUS K
oXungaHusa oo KnueHTy. Nocne notepu akTMBHOrO MOLKITHOYEHUSA K
NOBTOPHOIO 0-30 000 20 KITUEHTY, NoBTOPHOE NoaKMoYeHne Oypet | 1508
aKTUBHOrO Npov3BeAEHO Yepe3 3adaHHOe BpeMs OXuaaHus
NOAKIYEHNS K (nocne 3anycka npubopa nepBoe NOAKIYEHNE
KITMEHTY, CeK npomnsBoanTcsa Yepes nKcupoBaHHoe BpeMsi — 5 cek).
MopT kNneHTa Mcnonb3yeTcs B pexnme akTUBHOMO MOAKNIOYEHUS K
(v YCCJ) onsa|0-65535 20502 knueHTy. MopT knneHTta (unn YCCA), k kotopomy  ET- | 1509
aKTUBHOIO 485 ycTaHaBNMBaET aKTUBHOE NMOLKITOYEHME.
NOAKMYEHNS
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MapameTp MuH.— | 3aBoackoe OnucaHue Apnpec
Makc. 3HayeHue
Agpec knnenTta | Ctpoka modbus. | Mcnonb3yeTca B pexume akTMBHOrO nogkniodeHns k |1510—
(vnn YCCQ) onsa| cumeo- overvis. knueHnTy. Agpec (IP wnn mmsa xocrta) knueHta wunu | 1541
aKTUBHOTIO nos com YCC]] pnsa akTMBHOIo NogKNioYeHns
NOAKMYEHNS
Tabnuua 9 — CocTtosiHne ngeHTudmkauumn npmndopa gna AlMK
MapameTp OnucaHue Appec
Tun npnbopa cm. permctp 0 1000
Bepcus nponskm cM. permctp 1 1001
YHukaneHein MAC-agpec Mo6anbHo yHukanbHbin MAC-agpec npubopa, koTopbin | 1002—
MOXET ObITb UCMOMb30BaH 47151 MAEHTUMKALMN KITMEHTOM 1007
Bit O 0: owmbBka nNpw YTeHMM yHukaneHoro MAC-agpeca
®narn coctosiHma AlNK 1: pernctpbl 1002-1007 cogepxaT rnobanbHo | 1008
yHUKaneHbln MAC-agpec
Bit 1 0: He 3agaH kof akTMBauuu Ha cepsepe cbopa
AaHHbIX
1: 3apaH kop akTuBauum Ha cepBepe cbopa
OaHHbIX
Bit 2 0: ET-485 He TpebyeT HOBOro Koga akTMeBauum ot
cepBepa cbopa aaHHbIX
1: ET-485 TpebyeT HOBbIN KOA aKTMBauun OT
cepBepa cbopa gaHHbIX
Bit 3 0: nogknioveHMe He akTUBMPOBAHO CepPBEpPOM
cbopa aaHHbIX
1: nogknio4eHne akTMBUPOBaHO cepBepoM cbopa
OaHHbIX
Ta6bnuua 10 — YnpaesneHue nagentudukaumen npmudopa ana AlK
MapameT MuH.—-Makc. |HayanbHoe OnucaHune Appec
P 3HayYeHue
Koa, nepenaBaembili ¢ cepBepa cbopa AaHHbIX U
Koa oToOpaXaembll Ha  CTpaHULE  HACTPOMKK
aktTuBauum | 10 000 000 — (100 000 000 npubopa 4vepes WEB-nHTepdenic (n. 7.3). Mpn |1009-1010
npubopa Ha| 100 000 000 BBOAE Koda Mnonb3oBaTerniem Ha cepBepe cbopa
cepsepe unn 0 OaHHbIX, npubop w1 AlK noaknoveHne
cbopa CTaHOBSAITCS AOCTYMHbI AAHHOMY NOfb30BaTENHO.
AaHHbIX 0 — NoaKnYeHne akTMBMPOBaHO
10 000 000 — 99 999 999: koa akTuBaLUUM
100 000 000: kog He NPUCBOEH

7.3 HacTtpownka ET-485 yepe3 WEB-uHTepcenc

HacTtponka yepe3 WEB-uHTepdgenc seinonHaetcsa ¢ nomowbio WEB-6paysepa.

HanucaTtb B agpecHon ctpoke Gpaysepa |IP-agpec npubopa (3aBogckoe 3HayeHne — 192.168.0.111) u
BbIbpaTb Nepexof no ykasaHHOMY agpecy.

MpumeyaHue — ecnu Gpay3ep HacTpoeH Ha MCNONIb30OBaHME NMPOKCU-CepBepa, TO ANA AocTyna K
npubopy B nokarnbHOM ceTn HeobxoaumMo fob6aBuTb ero |IP-agpec B UCKIIOYEeHUs B COOTBETCTBUMN C
AOKyMeHTauuen Kk 6paysepy.

OTo06pa3utcs rmaBHas CTpaHuLa C 3arofioBkamun BKNagokK Anst nepexona B Apyrue pexunmel.

[nsa HacTporkn napameTpoB npubopa HeobxoamMmo BbIbpaTh BKagky «llapameTpbl HACTPOMKNY.

OTo6pa3suntca 3anpoc napons Ans OCcTyna K HacTporkam npubopa (3aBoackoe 3HadeHve — 11111).

Mocne BBOOA Napons u HaxaTusi KHoMkK «Bxoa», ecnu naponb ykasaH NpaBuibHO, pa3peLuaeTcsa 4OCTyn
K pexumy HacTpownku. OTobpasnTcsa cTpaHuLa HaCTPOEK CO CMMCKOM NapaMeTpoB, NepeyvmcneHHbIX B Tabnuue
8. Ecnu naponb yka3aH HeBepHO, CHOBa 0TOBpa3nTCcsa 3anpoc naponsi.

lMocne BHeceHMst M3MEHEHW B MNapameTpbl HeoOXooMMO HaaTb KHOMKy «CoxpaHutb». [lpu 3TOM
BBeAEeHHble napameTpbl 6yayT npoBepeHbl. Ecnu B 3HaYeHnsx napameTpoB HET ownboK, napameTpbl OyayT
COXpaHeHbl B nNamsatn npubopa (HOBble MNapaMeTpbl BCTYNAT B CUIy MNOCMe  Cregylowero
nepesanycka/BkrntodeHns npmbopa). Ecnvn npyn HaxkaTum Ha kHonKy «CoxpaHuTby» B napameTpax obHapyXeHbl
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OLUMOBKKN, HX OOUH NapameTp He COXPaHSEeTCs, a Ha3BaHUSA OWNBOYHbIX NapameTpoB ByayT BblAeneHbl KpacHbIM
LBETOM.

Mpwn HaxaTum Ha KHONKY «BepHyTb 3aBOACKME» BCE NapaMeTpbl MPUHUMAIOT 3aBOACKME 3HAYEHMS.

Mpun HaxxaTuUK Ha KHOMKY «[lepe3anycTnTb» BCe COeANHEHMS U BbINOMHAEMbIE onepauum npyemal/nepegaym
npepbIBalOTCH, U Npubop nepesanyckaetcd. Ecnu oo atoro 6binm caenaHbl U cCOXpaHeHbl B NaMaTn npubopa
N3MeHeHMs B napameTpax, TO 3T U3MEHEHUS BCTYNatoT B CUny.

MpumeyaHue — ecnu napameTpbl agpecaunn B cetn Ethernet (MAC-apgpeca, |IP-apgpeca, HacTpoek
DHCP) 6b1n1 naMmeHeHbl U COXpaHeHbl, TO B OTBET Ha HaXkxaTue KHonku «lMepe3anyctutb» 6paysep MmoxeTt
He 3arpy3uTb CTpaHu1LYy nocre nepesanycka npubopa. 3To BbI3BaHO obOpalleHneM 6paysepa K npubopy
no npexHemy agpecy. B Takom cnyyae nogknioyeHue cneayeT BbINOSIHUTL 3aHOBO.

Mpun HaxaTnm Ha KHOMNKY «BbIxoa» pexxvMm HacTPONKM 3aKpbiBaeTCH, CHOBa OToBpaxaeTcs 3anpoc napons.

7.4 HacTtpownka ET-485 yepe3 Modbus-uHtepdpenc

HacTtpoika yepe3 Modbus-uHTepdenc BbINONHAETCA Npy MNOAKMOYEHMM K NPUBOpY C MOMOLLBIO KITMEHTA
Modbus ¢ noggepxkon npotokona Modbus TCP, no ero IP-agpecy (3aBoackoe 3HadyeHne — 192.168.0.111), ¢
ykasaHmem Modbus-nageHtndumkatopa npnbopa (3aBoackoe 3HadveHue — 111). B pexxume BegomMoro no RS-
485, HaCTpoOWKa TaKke MOXET BbIMOMHATLCA BeayL MM yCcTporncTBoM B ceTn Modbus.

Ona HacTporikm napameTpoB Heobxoaumo 3anucaTb CTPOKY MNaponsi B napameTp BBoAa Napons
(Tabnuua 6). 3aBoackoe 3HaveHue naponsa — 11111, T.0. 4nsa 3anvcy 3aBoackoro napons B pernctpbl ¢ 100 no
104 cnepyet 3anucaTb uucno 49 — ASCII-kog eamHuubl. Ecnn naponb ykasaH BepHO, napameTp pexuma
(Tabnuua 7) npMHUMaeT 3HayYeHne 1 — pexxmm HacCTPOWKM.

B pexvnme HacTpolku Ons 3anucu JOCTYNeH napameTp ynpaBnswowen komaHgbl (Tabnuua 6), a Takke
napameTpbl HacTpPOWKK (nepeyncrneHHble B Tabnuue 8). Nocne 3anucy B perncTpbl NapaMeTpoB HACTPOMKU
HYXXHbIX 3Ha4YeHW, crnegyeT 3anucaTb B NapamMeTp YNpaBnsioWen KOMaHAbl 3HadeHune 2 — KomaHay
«CoxpaHuTb». MNMpaBUNbHOCTb 3HAYEHUI COXPAHEHHbIX NapaMeTPOB MOXHO NPOBEPUTL CpaBHEHMEM HabopoB
HacTpavBaeMbIX NapameTpoB M COXPaHEHHbIX napameTpoB. Ecnn Habopbl coBnagalT, HOBble 3HAYEHMUS
HACTPOEK NPUHATbI U COXPaHEHBI.

[na c6poca coxpaHeHHbIX NapaMeTpPOB K 3aBOACKMM 3HAYEHMAM B peXMME HAacTPOMKM cnegyeT 3anucaTtb
B MapameTp ynpasnsioLLen KomaHabl 3HadeHe 3 — komaHaa «BepHyTb 3aBoacKue».

Ona Toro, 4tobbl COXpaHEHHble 3Ha4YeHUs napamMeTpoB BCTYNWAW B cuny, Npubop AormKkeH ObiTb
nepesanyLweH. Yepes Modbus-uHtepdenc nepesanyck npovM3BogMTCs 3anucbid B napameTp ynpasnstowen
KOMaHabl 3Ha4yeHusa 1 — komaHapbl «[epesanycky.

[nsa Bbixo4a U3 pexumMa HacTpourku cneayet 3anucathb 0 B NepBbI perncTp napameTpa Beoga napons. MNpu
3TOM BCE PerucTpbl BBOA4A Naponsd M peructp napameTpa yrnpasnsiolwen KoMaHabl oumwaTca (NpUHMMaroT
3Ha4veHue 0).

8 KOMIMJIEKTHOCTb

B komnnekt noctaBku ET-485 BxoguT:

- MpeobpaszoBaTternb MHTEPAENCOB ET-485.......ccoiiiiiiiiiiiee e 1 wr.
- PyKOBOACTBO MO SKCMMYATALMM, MACTIOPT .eeietiieeieeerreereeseeeesreeeeseeseesssesstseesseeeerrererrrrrerrrrrrrn 1 wr.
- Kabenb coeNHEHNS C CETBIO ETNEINEL ......coveiiiee e 1 wr.
- YNAKOBOUHASA KOPOODKA ......ceeiiieiiiiiiieieeeeeeeeetitee e e e e e e e e ettt tea e e e e e e e e e eabtb e e eeeeesesssbaa e eeaeeeesssaannnnes 1 wr.

9 CPOKCNYXbbl U TAPAHTUA U3TOTOBUTENA

9.1 Cpok cnyx6bl nsgenua — 10 net. No nctevyeHun cpoka cnyxbbl 06paTUTLCA K M3rOTOBUTENIO.

9.2 FapaHTUNHBIA CPOK XpaHeHna nsgenusa — 3 roga.

9.3 FapaHTUHBIA CPOK IKCNyaTaunm nsgenusi coctaBnsaeT 36 MecsiLeB CO AHA NPoAaxu.

B TeueHune rapaHTUMHOro cpoka aKkcnnyaTauum n3rotoBuTens NPons3BoauT 6ecnnaTtHo PEMOHT usgenus
npu cobntogeHnn notpebutenem TpeboBaHMi PykoBoACTBa NO aKCnnyaTauum.

N3penue He nognexuT rapaHTUMHOMY OGCYXXMBaHUIO B CEAYIOLNX CyYasx:

OKOHYaHWe rapaHTUNHOrO CPOoKa;

Hannume MexaHU4ecKMx NoBpeXaEHUI;

Hanuyne crnegoB BO3AENCTBUA Briarn Unu nonagaHne noCTOPOHHUX NPeAMETOB BHYTPb U3AENUS;
BCKPbITUE Y CAMOCTOSATENbHbIA PEMOHT;

noBpexaeHne, BbI3BaHHOE 3NEeKTPUYECKUM TOKOM MpU HanpshkKeHuu, 3HavyeHne KoToporo 6bIno Bbile
MakcumarnbHO AOMyCTUMOro, yka3aHHOro B PykoBocTBe Mo aKcnnyatauuu.
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9.4 MapaHTUnHOE obCcnyKMBaHWe NPON3BOANTCS MO MECTY NpnobpeTeHuns.

9.5 [apaHTUA M3roToBUTENS HEe PacnpoCTPaHSAETCs Ha BO3MELLEHUS NPSMbIX UM HeNpsiMblX YObITKOB,
yTpaT WM Bpeda, CBA3aHHbIX C TPAHCMOPTMPOBKOW M3fenus A0 MecTa npuobpeTeHuss unu go
N3roToBUTENS.

9.6 MocnerapaHTuiiHoe 0B6CNYXMBaHME BbINOMHAETCA M3rOTOBUTENEM.

MNpumevyaHne — y6egutenbHasa npocb6a, Npu Bo3BpaTe U3denuA WNUM nepepaye M3penusi Ha
rapaHTUMHOE UMK NocrierapaHTUHOe obCnyXuBaHuWe, B Nomne CBeAeHUMWA O peKknamauusax B nacrnopTre
noApo6HO yKa3sbiBaTb NPUYMHY BO3BpaTa.

10 TPAHCNOPTUPOBAHUE U XPAHEHUE

ET-485 B ynakoBke M3rotToBUTESNS AOMKEH XPaHUTLCA B 3aKPbITOM MOMELLEHUN C TeMnepaTypon OT MUHYC
50 go +60 °C n OTHOCUTENbHOW BNAXHOCTbIO He 6onee 80 % npu OTCYTCTBUM B BO3AdyXe NapoB, BPeaHO
AEVNCTBYIOLLMX Ha YNakoBKy 1 maTepuanbl npubopa.

Mpwn TpaHcnopTupoBaHun ET-485 noTpebutens gomkeH obecneunTb 3awwmTty npubopa oT MexXaHUYeCcKnx
NnoBpeXaeHun.
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MpunoxeHune A
(obs13aTenbHOE)

Bepcuu n N3AMEeHeHunsA

Bepcun BCTpoeHHOro nporpaMmHoro obecneveHunst nepeyncneHsl B Tabnuue A.1.
Bepcuu npnbopa ykasaHbl B Tabnuue A.2.

Ta6nuua A.1 — Bepcun BCTpOEHHOro nporpaMMHoro obecrneveHus

Bepcusa

[aTa Bbinycka

MpumeyaHus

7

11.10.2013

I'IepBaﬂ BbiNnyLleHHaa Bepcua

8

29.11.2013

HekoTopble n3mMeHeHVs Ans NOBbILLEHNS CKOPOCTN paboTbl 1
OTKa30yCTOMNYMBOCTH

24.12.2013

M3meHeHa paboTa B HEKOTOpbIX pexummax B cetu Ethernet (nobaeneHa
BO3MOXXHOCTb BKItO4EHUS Npnbopa 6e3 noaknoyeHHoro kabens Ethernet,
OTKINtoYeHne kabens Bo Bpemsi paboTbl npmudopa)

10

24.03.2014

[o6aBneHbl cyeTYMKkM cobbiTnin/cboes;
[obGaBneHa onuusi nepMoaMyecKkoro nepesanycka npubopa

11

22.04.2014

[ononHutenbHbi pexnm «Begombli RS-485 + KnneHt Modbus TCPy;
[o6aBneHa onuus 3awmTbl OT yHKUWUIA 3anmcy no Modbus

12

14.05.2014

HononHutenbHbin pexxum «Knnent Modbus TCP (nepeagpecaums)»
peanu3oBaH OTAENbHON onumen;

[obaBneHbl 4ONONMHUTENbHbIE HACTPOWKK Be3onacHoCcTK (Maponu Ans
3anucu/uteHmsa no Modbus, dounbTpbl nopToB TCP);

ABTOMaTMYECKMI Nepesanyck MoXeT ObITb HACTPOeH Ha cpabaTbiBaHWe
TONbKO MpK NPOCTOE

13

21.05.2014

HacTpoviku gononHuTensHbIX pexnMmoB npubopa gobasneHsl B HTTP-
NMHTepdenc

15

6.06.2014

[obaBneHa BO3MOXHOCTb BKITIOYeHUs1 nepeagpecaumm TCP B pexume
Begyuwiero RS-485

Bepcus BcTpoeHHoro MO gobaeneHa Ha rnaBHyt cTpaHugy HTTP-
nHTepdenca

16

07.08.2014

HobaBneH pexunm akTMBHOro nogkntodeHus k knuenty (AlK) ans
NnoaknYeHnst npubopa, MMetoLLero guHammdeckun IP agpec (Hanpumep, us
cuctembl Overvis);

Hoebih HTTP-uHTEpdenc aAnst NpocMoTpa COCTOSIHUS Npubopa U HaCTPONKK
yepe3 WEB-6paysep;

YnydweHa 0TKa3oycTon4nmBocTb npubopa npu paboTte B Te4eHne Jonroro
BpeMeHu 6e3 nepesanyckoB

17

02.09.2014

M3meHeHa npoBepka naponen (qobaBneHa BO3MOXHOCTb YCTAHOBKM
HECKOMNbKUX NOXOXMX Napornen)

18

16.10.2014

M3meHeHa nonutuka ceccui knueHtoB Modbus (npaBa, BblgaHHbIE MO
naporio, COXpPaHSTCH B TeYeHNe 3a4aHHOro BPEMEHN, eCIN KITMEHT
obpauaetca He k ET-485, a k gpyrum npubopam B cetn Modbus)

20

22.01.2015

[o6aBneHa BO3MOXHOCTb OOHOBIIEHUSA BCTPOEHHOro MO

Ta6nuua A.2 — Bepcum npubopa

Bepcusa

[aTa Bbinycka

MpumeyaHus

1

11.10.2013

I'IepBaﬂ BbinylwleHHaa Bepcuda

4.12.2014

M3meHeH gpanBep RS-485 ansa ysennyeHust ymcna noaknoYeHHbIX
YCTPOWCTB;
NameHeHa mapkumpoBka (gobasneHbl nognucu knemm “L” n “N”)

22.01.2015

CHwmxeHa apkocTb curHana «lutaHune;
[obaBneHa BO3MOXHOCTb XpaHeHMs1 dpairnioB 06GHOBNEHNs1 BCTpoeHHoro N0
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MpunoxexHune b
(pexomeHayemoe)

MopkntoyeHue K Ethernet

NoAKIMIYeHHbIX YCTpoMcTB. MopaknioueHne K CeTUM HenpaBUNIbHO HAaCTPOEHHOro YCTPOWMCTBA MOXeT

NoBNUATb Ha CBA3b, B TOM 4uUchne APYrux ycTpoucTB B ceTu. Kak npaBuno, Bce noaknoveHUst K ceTu,
obbeauHsOWe 6Gonee 2-X YCTPOWUCTB, MNpPOBOAATCA KBaNM(UUMPOBAHHLIM MepcoHanoM (ceTeBbiM
agMUHUCTPATOPOM).

: BHUMAHME! NMopgkniovyeHne npubopa Kk cetu Ethernet TpebyeT B3aMMHOro cornacoBaHMsi HacTpoek

1 IP-appecaumsn

Mpwn cBsA3n ycTponcTe no cetn Ethernet no npotokony TCP/IP, ons onpegenenns oTnpaBuTens 1 nony4vaTtens AaHHbIX
Kaxkgoe yCTPOWCTBO Ucnonb3yeT Habop HacTpoek IP-agpecaunn. YCTpOMCTBO XpaHUT B NaMsITU COGCTBEHHbIN, YHUKaMbHBIN
B NMpegenax ogHou nogcetu IP-agpec (4eTbipe 6anTa, 3anucbiBaeTcst B BUAE YeTblpex Lenbix yncen B gnanasoHe 0-255,
pasgeneHHbIX ToYKamu), Macky NOACETU, OAMHAKOBYIO AN BCEX YCTPOWUCTB B MOACETU (3anucbiBaeTcs aHanornyHo IP-
agpecy) u IP-agpec wnio3a, KOTOpbIN UCNOMb3yeTCcsa AN CBA3U C ApyrnMn ceTaMmu. [ns npaBunbHON CBA3WN YCTPOWUCTB B
noaceTn HeO6XoaUMO BbINOSTHEHUE HECKOMBbKUX YCNOBUIA:

1) Macka oguHakoBa And BCeX YCTPOMCTB B OAHOM noaceTu. Kak npaBuno, B HEOOMbLUMX FOKanbHbIX CETSX
ncnonb3yetcs macka 255.255.255.0 .

2) Macka HaumHaeTcs ¢ rpynnbl 6UT, yCTaHOBIEHHbIX B 1, 3a KOTOPOW criegyeT rpynna 6ut, copolueHHbiX B 0.

3) Bo Bcex IP-agpecax ycTpoWcTB B OAHOWM NoaceTu OuTbl, KOTOpble B Macke ycTaHOBMNEHbl B 1, oAMHAKOBbI, U
npeacTaBnalT agpec noacetn. Ons macku 255.255.255.0 B nokanbHbIX CETAX HauMboree 4acTo UCMONb3ykTcs
agpeca, HaunHawowmecst co 192.168 . Tpetuin 6anT MoXeT OblTb UCMONb30BaH Kak HOMEpP MOACETU B CITOXHOM
nokaneHon ceTun. B HeGonbLunx ceTax TpeTui 6anT, Kak npaBuno, paeeH 0.

4) HabGop 6uT B IP-agpecax yCTpOMCTB, KOTOpble B Macke cOpoLueHbl B 0, yHUKaneH Ans Kaxaoro yCTporucTBa B npeaenax
OfHOW nogceTw.

5) B GonblUMHCTBE CriydaeB B CETb BKMOYAETCA YCTPOWCTBO (Hanpumep, poyTep), UMetoLLee CBs3b C APYrUMU CETAMMN.
Yacto ons Hero pesepsupytotca agpeca 192.168.0.1, unm 192.168.0.100, unu 192.168.0.101. B Takom cny4vae
OpYrMM YCTpOWCTBaMm B CETU yKa3biBaeTcs IP-agpec aToro ycTtponcTBa B KadecTBe agpeca Lno3a. YKasaHue 3Toro
agpeca Heobs3aTenbHO ANsl CBA3W YCTPOWCTB B NoAceTu mexay cobOoW, M Mcnonb3yeTcs TONbKO AMS CBSA3M
yCTPONCTBa B OAHOW MOACETU C YCTPOWCTBAMU B OPYINX CETSIX.

3aBopckme HacTponku agpecaumm npeobpasoBaTensa uHrepdgencos ET-485 ykasaHbl B Tabnuue b.1.

Ta6bnuua B.1 — 3aBoackue HacTponkn agpecauunm ET-485

MapameTp 3HavyeHue
IP-agpec 192.168.0.111
Macka nogceTu 255.255.255.0
Lnto3 192.168.0.1

Mpun 3aBoackmx HacTporkax ET-485, ons cBA3M C HUM YCTPONCTBO-KNMEHT (U niobble ApyrMe yCTponCcTBa B TOW Xe
noaceTun) OOJMPKHO ucnonb3oBaTb Macky 255.255.255.0 n agpec, HauymHatowwmincs co 192.168.0 . YeTtBepThin OanT agpeca
MOXeT ObITb Mo6bIM B AnanasoHe 1-255, kpome 111. Ecnu nogkntoveHne nponsBognTcs He Hanpsamyo mexay ET-485 u
YCTPONCTBOM-KIMMEHTOM, @ B CETU C HECKOSIbKMMW YCTPOMCTBAMM, afjpec Takke He MOXET ObiTb paBeH HW OOHOMY K3
afpecoB Opyrux yCTpoMCTB B noaceTu. B cnyyae, ecnu B ceTn MCNOMb3yeTCsl HECKOMbKO YCTPOWCTB, Y KOTOPbIX Macka u
nepeble Tpu 6anta IP-agpeca oTnuyatloTcst OT yKasaHHbIX B Tabnuue B.1, unu 3aBoackon IP-agpec ET-485 3aHAT, TO BO
n3bexaHne KOHNMKTOB agpecauun pekoMeHayeTCcsl BpEMEHHO OTKIIOYUTL HacTpanBaeMOE YCTPOWCTBO OT CETU, YTOObI
YCTaHOBUTb CBA3b 3TOro0 ycTponcTea ¢ ET-485 Hanpsamyto. 3TO NO3BONUT HacTpamBaTb YCTPOUCTBO U ET-485 ona npsamom
CBSA3M Unun ansa sknoveHnsa ET-485 B ceTb.

2 HacTtpouka ycTpoucTBa-KnueHTa

HacTtpovika agpecauuu ycTponcTBa MpPOM3BOAUTCA B COOTBETCTBMM C [AOKYMEHTaLMen K 3TOMy YCTPOWCTBY M K
nporpaMMHOMYy ob6ecneyeHunto, UCMOMb3YILLEMYCH Ha HEM.

Hwxe npuBeaeH npumep HacTporiku nepcoHanbHoro komnetotepa (1K) noa ynpasneHnem onepaunuoHHOW CUCTEMBI
(OC) Windows XP unun Windows 7 ans cesi3u Hanpsimyto ¢ ET-485, nmetoium 3aBoackne HacTporKu.

[nsa HacTpolikmn ceTeBoro agpeca B onepaumoHHon cucteme (OC) Windows cnegyeT OTKpbITb CMUCOK CETEBbIX
nogkntodeHun OC. [ina atoro, B 3aBucuMocTi oT Bepcum OC, BbINOMHUTL AENCTBUS, NEPEUNCIIEHHBIE HUXKE:
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Ona OC Windows XP:
1) 3awitn B OC noA y4yeTHOW 3anncbto agMuUHMUCTpaTopa.
2) Bbibpatb «[lyck->[NaHenb ynpaBneHus».
3) Ecnu nyHKTbl NaHenu ynpasneHus pasfeneHsl Ha kaTeropum, BelopaTtb kaTeropuio «CeTb 1 NOgKMYeHns K
NHTepHeTy».
4) OTKpbITb NYHKT «CeTeBble NOAKITIOYEHUS».

Ona OC Windows 7:

1) 3antm B OC nog yd4eTHOM 3anncbio agMUHUCTpaTopa.

2) Bbibpatb «[lyck->NaHenb ynpaBneHus».

3) Ecnu nyHkThl NnaHenu ynpaBneHus pasgeneHsl Ha kateropuu, Beldbpats kateropmio «CeTb u IHTEpHET».
4)  OTKpbITb NYHKT «LIeHTp ynpaBneHus cetamu n obLwmnm AoCTynom».

5) B cnucke 3apay (Ha naHenu cnesa) BbibpaTth «M3meHeHMe napamMeTpoB agantepar.

[anee BbINONHWUTL cneayloWne AeNCTBUS:

1) B OTKpbIBLIEMCSA OKHE MNOAKMIOYEHUN BbIOpaTb HYXXHOE NOAKMNIOYEHME 4vepe3 ajanTtep, agpecaumio KoToporo
Heobxo4MMO M3MeHUTb. MHOrMe KOMMNbIOTEPbl MMEKOT TONBbKO OAWH aganTep U OOHO MOAKITYEHMe, KoTopoe byaeT
oTobpaxaTbCsl B JAaHHOM OKHe. Ecnn B OKHe noka3aHO HECKOJTbKO NOAKINIOYEHWI, BbIOpaTb HY>KHOE NOAKMYEHNE,
nucnonb3ys Ha3BaHWe aganTtepa B NOANUCK NOOKIKOYEHUS, NN 0BPaTUTLCA K CUCTEMHOMY aAMUHUCTPATOpY.

2) LUWenkHyTb No 3Hayky BbIOpaHHOrO MOAKIHOYEHUSI MPaBOW KHOMKOW, BblOpaTb B BbiNagatoLEM MEHK MYyHKT
«CponctBa». OTKpoeTCsi OKHO CBONCTB, MPMMEpP OKHA Noka3aH Ha pucyHke b.1.

L [logxawuenxe k cerH WORKGROUP - ceorcTea E]g] CeokcTea: [1potokon Hure pueta (TCP/IP)
Q&wme | [onoaHWTensHE 08wme
HD,IJ,K.FIHJ‘-IEHHE HEDES I'IapaMEprl IP MMOrYT H3ZHAYSTECA AETOMATHYECKH, BCAH CETE

NOQOEMHKWEIET 3TY BOSMOKHOCTE. B NPOTHEHDM CNY43Ee NaparETpEl

B8 3Com 3C905TH-bazed Ethernet agan IP' moskHO N0NY4MTE Y CETEBOrD S0 MUHUCTPATOPA.

K.oMAOHEHTEI, MCNONESYEMEIE 3THM NOLKADYEHHER. (O Domyuure |P-agpec aBTOMATHYECKHM
@ M naHUpoELW HE NakeToE oS - {® Henonkaosats casayowmii |P-anpec:
] .
=Ei-=£l|:uausep CETEBOrD Ml:lHl:lDa |P-agpec: 192 1688 0 . 2
L @ [porokon MerepreTa [TCR/AIP)
w Macka nogcen 2RR AR 2R 0
< > i
O cHOBHOM Wk

OrucaHue

Mporokon TCPAP - cTaHaapTHEIR NpoTokoa FnofansHe!s (#) cnonesoeats creayowwe aapeca DNS-cepeepos:

CETEH, OAECMEYHBAILLIME CEASE MEHOY DASIHYHBIMK i

ESSMMOGEACTEURIL MRM CETAMM, Mpeanounraereit DNS-cepeep:

AneTepHaTMEHER DN S -cepeep:
NP NOQKTHYMEHHK BBIBECTH SHAYOK B O6NACTH YEELOMIEHHIA
YeEnomOATE NpM 0FPaHUMEHHOM MM OTCYTCTEYHLER

[ ok || Omes | ok || omens |
PucyHok B.1 — Npumep okHa CBOWCTB PucyHok B.2 — lNpumep okHa cBoncTB
nogkntoveHns 8 OC Windows npotokona TCP/IP B OC Windows

3) B oTKpbIBLUEMCS OKHE, B CMUCKE KOMMOHEHTOB NoAkntodeHus BblopaTh «IMpoTtokon UHTepHeta (TCP/IP)» (gna OC
Windows 7 — «[poTtokon WHTepHeTa Bepcust 4 (TCP/IPv4)y). Y6eouTbcs, YUTO KOMMOHEHT BKIOYEH (MOMeEYeH
dnaxkom B cnucke). HaxaTb kHonky «Csonctea». OTkpoeTcss okHo csoncTB TCP/IP, npumep okHa nokasaH Ha
pucyHke b.2.

4) Bbibpatb onuuto «Vicnonb3oBaTthk criegyowmii IP-agpecy.

5) B none «IP-agpec» ykasaTb agpec B auanasoHe 192.168.0.1-192.168.0.255 (kpome 192.168.0.111, koTopbIN
ucnonb3yetcs npmbopom ET-485).

6) B none «Macka noacetn» ykasaTb «255.255.255.0».

7) TMNons «OcHoBHoM wrnto3», «lpegnountaembin DNS-cepBep», «AnbTepHaTuBHbIi DNS-cepBep» OCTaBUTb
NyCTbIMU.

8) Haxatb «OK» ons 3akpbiTus OKHa HaCTPOWKM NPOTOKOMa.

9) Haxatb «OK» ons 3aKkpblTUS OKHa HACTPOWMKM NOOKIMIOYEHMS.

10) Ecnu npu 3akpbITUM OKOH, Npw npumeHeHun napametpos OC Npeanoxut nepesarpys3vtb KOMMbIOTEP, OTBETUTL
yTBEPAUTENLHO.
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3 MopknroyveHue K Internet

BHUMAHUE! HactosTtenbHO pekomMeHOyeTcs NMoAK4YeHue npubopa kK cetu Internet npoBoautb nopa
HabnogeHMeM CUCTEMHOro agMUHUCTpaTopa JokKanbHOM ceTu wu/unu npeacTtaBUTens npoBangepa
WHTEepPHeT-yCnyr.

[na nogknoyeHns npubopa K Internet ncnone3yinte cneayolimne pekomeHgauuu:

e y npoBanfepa ycnyr UHTepHeTa (ganee nposanaep) cnegyet MonyyYnTb BbIAENEHHYO NMHUI0O CO cTaTuyeckum IP-
agpecoMm (ans MogkmntoyeHus ¢ guHamudeckum |P-agpecom cnegyeT MCnonb3oBaTb akKTUBHOE MOAKIIOYEHWE K
KIUEHTY);

e ecnu nposangep BbINOMHAET NPUBA3KY nogknoyveHua k MAC-agpecy, U JaHHOe nogknoyeHue K Internet yxe
MCNONb30Banocb MNepcoHarnbHbIMU KOMMbIOTEPAMU UNU OPYrMMU YCTPOWCTBaAMW, TO BO3MOXHbI [Ba BapuwaHTa
paspeLleHns NOAKIIYEHNS:

a) NoAKMYNTL NPUBOP K NepcoHansHOMY KOMNbIOTEPY HanpsaMmyto (cm. n. 5.2.1) n yaHate MAC-agpec npubopa (cm.
n. 7). Coobwmtb npoBangepy o6 nameHeHnm MAC-agpeca Ha 3HadeHne MAC-agpeca npubopa;

©) onpegenutb 3HadeHve MAC-agpeca Onsi MOAKIMKOYEHUS K MHTEPHETY MO HaCTpoWKkaM YCTPOMCTBa, paHee
NCMNOMb30BaBLLEro 3TO MOAKMIOYEHWE, UNU y3HaTb ero y nposavigepa. [logknounte Npubop K nepcoHanbHOMY
KOMMbIOTEPY HaNpsiMyl0 U M3MEHUTb NapamMeTpbl npubopa: «BkNoUMTbL pydHor MAC-agpec» U «3a4aHHbI py4HOM
MAC-agpec» — Tak, YTobbl pydyHor MAC-agpec Gbin BKITHOYEH, @ 3a4aHHOe 3Ha4YeHne B Npubope COOTBETCTBOBASIO
MAC-agpecy, K KOTOPOMY MpuUBA3aHOo NogkrtoveHne Internet;

e nogknioyveHne npubopa HanpsMylo K kabento npoBangepa HE PEeKOMEHOYeTCH; Mpu MOAKIHYEHUN Yepes3 poyTep
(mapwpyTtusaTtop) kabenb npoBangepa nogknovaeTcs Kk pagbemy poytepa “Uplink” (06bI4HO BblAENEHHOMY LIBETOM U
He uVMellWeMy HOMepa, B 3aBMCMMOCTM OT W3roTOBUTENS poyTepa o603HavyeHWe MOXEeT OTAMYaTbCH, CM.
AOKyMeHTauumio Kk poytepy). [Ina nogkntodeHusa npubopa Kk poytepy npumeHsietcs kabenb Ethernet Straight-through
(Bx0AUT B KOMMNeEKT). [onb3ysAck AOKYMEHTauUMen K poyTepy, criegyeT HacTpOUTb poyTep Ans NoakmnoYeHus K Internet
B COOTBETCTBMM C peKkoMeHZauusMu npoBavgepa. Tawke B HacTpowkax poyTepa crnegyeT BKIHOYMTb
nepeHanpasneHne Npmxoasmx Ha npeaocTaBneHHbIV NpoBanaepom ctatudeckui |P-agpec 3anpocos Ha IP-agpec
npubopa (3aBoAckas HacTpovika — 192.168.0.111);

e criegyeT ybeouTbes, YTO NogkntodeHne npubopa k Internet OyaeT 3awuiLeHo cTaH4apTHBIMY cpeacTBamMm (cm.
HUXeE);

e npu obpaweHum kK npubopy B ceTu Internet cnegyet ncnons3osaTh |IP-agpec, npeaocTaBneHHbIN NpoBaaepoMm.

4  3alwmuTa noaknveHus

e ET-485 umeet 6a3oBble cpeAcTBa 3alUMThbl OT HECAHKLMOHUMPOBAHHOMO AocTyna no cetu Ethernet.

e unbTp IP-agpeca ana HacTpPoWku MOXeT ObITb BKNOYEH Ans pa3pewerus goctyna k HTTP n Modbus nHtepdencam
npmbopa €OMHCTBEHHOMY OCHOBHOMY KNMEHTY. OCHOBHbIM KIMMEHTOM MOXeT ObiTb Beaylliee YCTPOWCTBO B CETU
Modbus (RS-485) nnn knueHTt B ceTn Ethernet ¢ 3agaHHbIM [P, unu knueHT, nogkniodeHHbin no AlMK. JocTyn k ceTu
Modbus npu 3TOM MOXeT He orpaHMYnBaTLCS;

e unbTpbl IP-agpeca ans Modbus TCP moryT ObiTb BKITHOYEHBI ANA pa3pelleHns gocTtyna no npotokony Modbus k
cetn Modbus (RS-485) u k ET-485 eOMHCTBEHHOMY KITUEHTY;

e GunbTpbl IP-agpeca ansa 3anucu u/unu YTeHust MoryT ObiTb BKMOYEHbI NS paspeLlleHns 3anpocoB Mo NpOTOKONyY
Modbus egnHCTBEHHOMY KINEHTY;

e HacTpoiku npubopa MoryT 6bITb U3MEHEHBI yaaneHHo TONbKO NOcne BBOAA Napons (He meHee 5 3HakoB). [MoBTopeHne
HenpaBUIbHbIX NAposien ¢ Lenbio nogdbopa NpaBUNbHOIO 3Ha4YeHNUst 6rokMpyeTcs npubopom;

e Maponu JocTyna MoryT ObiTb YCTAHOBIEHbl Afsl OrpaHMyeHus 3anmcu u/unm yteHusa no Modbus n ansa 4vteHus
COCTOSIHUSA 1 HacTpoek npubopa ET-485;

e Mpu BBOAE Napons [OCTYM OTKPbIBAETCA TONbKO ANsi AAHHOIO KIMEHTa Mo AaHHOMY npoTokony. lMpu gonrom
OTCYTCTBMM 3aMNpOCOB OT KNMeHTa JOCTYN 3aKpblBaeTCH;

MpumeyaHue — npu NpaBUIIbLHO BBEAEHHOM Naporie JOCTYN OTKPbIBAETCA B HE3aLMLLEHHOM coeanHeHum. Mpu
HeobXoAMMOCTM CMEHbl HacTpoeKk B ceTu (0cobGeHHO B ceTsAx, 6e30MacHOCTbL KOTOpPbIX He obecneuymBaeTcs
MHbLIMW CpeAcTBaMu) HAaCTOATENbHO PEeKOMEeHAYyeTCsl BKIHYUTL onuuto ET-485 «cdunbTp no IP nogkntoyeHumn
ANA HACTPOMKNY.

e BcTpoeHHble B npubop cpencTBa 3alMTbl 4OCTyna He npefHasHadeHbl NPOTUB 3MOYMbILWMEHHBIX CETEeBbIX aTak
(ocobeHHo aTak, Lienb KOTOopbIX — HE AOCTYN K Npubopy, a 6rioknpoBaHue JocTyna);

e B cnoxHbix 1 pasBeTBneHHbIX ceTax (0ocobeHHo npu obecneveHnn goctyna Kk ET-485 no Internet) pekomeHayeTca
oToensatb npubop ot HebesonacHbIX ceTel CTaHAapTHbIMM CPeAcTBamMu 3aluThl (poyTep, HACTPOEHHbLIA Ans
uneTpaumm nepegad, Firewall n 1. n.).
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PucyHok B.1 — [Joctyn k ceTn RS-485 (Modbus RTU/ASCII)
no cetn Ethernet (Modbus TCP)

ET-485 ncnonb3syetcs B pexume Befyllero no RS-485, npuHumas 3anpocbl OT KNMeHTOB B ceTn Ethernet unu
Internet. 3anpockl HanpaenstoTca B ceTb Modbus. NepeHanpaBneHne Ha yaaneHHbIn cepBep HE UCTMONb3YeTCs.

2 YanuHeHune cetn Modbus

VcnoneaytoTtes aea npubopa ET-485, nogkntioveHHbIe, Kak Noka3aHo Ha pUcyHke B.2.

K cetn RS-485 Modbus «A» (Cc BegyLumm ycTporcTBOM) nogknovaetca ET-485 «a» B pexxume Begomoro. K
yaaneHHon cetn Modbus «Bb» (c BegombiMu ycTponcTBamu) nogknioyaetca ET-485 «b» B pexume Beayliero, co
ctatnyeckuMm IP-agpecom. Oba npubopa nogkntoyaTes B 0gHy ceTb Ethernet, nnm ceaseiBaoTca npm NoMoLLmM poyTepoB
Yyepes Internet Tak, YToObI NPUBOP «a» MOr NOAKMIYATLCS K NpUbopy «6».

Mpubop «ay» HacTpanBaeTCcsl Ha NepeHanpaBrneHne 3anpPoCoB Ha yAaneHHbIN cepBep ¢ agpecom v noptom Modbus
TCP, koTopble nmeeT npubop «6». Bce yctporictea Modbus, B Tom uncne oba npnbopa ET-485 n ycTpoictea B 0beunx
cetax Modbus, gomkHbl MMeTb pasHble agpeca (naeHtudpukatopbl) Modbus. 3anpockl, nockinaemMslie BeAyLWNM B CETU
«A», nepeHanpaBnstoTca NpubopoM «a» Ha Npmbop «6». Mpubop «6» oTckinaeT ux ycTponcTeam B cetn «b».

MpumeyaHue — cneayeT nsberaTb LMKINYECKOro nepeHanpaBneHnsa 3anpocoB. Ecnu npubop, Ha KoTopbIn
nepeHanpaBnsAlOTCA 3anpochkl, HACTPOEH Ha NepeHanpaBfieHne Tak, YTO 3anpoc GyaeT nepeAaH ero HayanbHOMY
oTnpaBuTento, To 3anpockl 6yayT nepegaBaTbCA 6€30CTaHOBOYHO, YTO BbIZOBET 3amMeasieHMe U, B AalibHeNLeM,
OCTaHOBKY 06paboTku 3anpocoB 3TUMKU Npubopamm.

Ecnu B ceTn «A», Kpome BefyLiero yctporctea u ET-485 «a», nogknioveHsl Apyrue yCTponcTea, TO B HACTPOMKax
npnbopoB ET-485 pomkHa ObiTb OTKMOYEHA reHepauusl KOAOB MCKITYEHWA Mpu OTCYTCTBMM OTBETa U OTCYTCTBUMU
NoaknYeHus. ViHaye, Npu oTnpaBke BeAyLLMM YCTPOMCTBOM 3anpoca A Apyrnx BeAOMbIX YCTPONCTB B ceTu «Ay, npnubop
ET-485 «a» MOXeT creHepupoBaTb WM nepefatb MPUHATBLIA OT npubopa «O» KOO, UCKMYEHWs, OOHOBPEMEHHO C
nepegaven nNpaBuIbHOIO OTBETA OT APYroro yCTPOWCTBA, YTO NPUBEAET K CETEBOW KOMNNMU3NM.

3 YBenuuyeHue Konu4yecTBa 0OAHOBPEMEHHO NOAKIIYEHHbIX YCTPOUCTB

Cxema Ha pucyHke B.2 nossonsieT nogkmoyaTth Kak K ceTu «A», Tak U K ceTu «b», ykasaHHOe B TEXHUYECKUX
XapaKTepUCTUKax KONMYECTBO YCTPOWCTB, AaBasi BO3MOXHOCTb YABOUTb KONMYECTBO YCTPOWCTB, AOCTYMHbIX BEAYLLEMY.
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PucyHok B.2 — YanuHeHune cetn RS-485
4 CornacoBaHue ceten Modbus

CxeMa Ha pucyHke B.2 Takke nossondeTt coeguHuTb ABe ceTn Modbus ¢ pa3HbiMU xapakTepuctukamm: cetb Modbus
RTU un cetb ASCII, cetn ¢ pasHbiMu cKOpocTsiMM oOMeHa u T.n. MNpu aToM kaxabin npnbop ET-485 HacTpanBaeTcs Ha
COOTBETCTBYHOLUNE XapaKkTepuctuku ceoen cetn Modbus, n gna obonx npubopos BbIOMpaloTCst 4OCTATOUHbIE 3a4EPXKKM
ANsl NPOXoXaeHus 1 06paboTkn 3anpocoB 1 OTBETOB.

5 [MopknioyYyeHNe HECKONbKMX BeAyLmMX yCTporucTB no RS-485

Cxema Ha pucyHke B.2 He orpaHuuveHa aBymsa ceTamu. Kak nokasaHo Ha pucyHke B.3, k npubopy «6» moryT
He3aBMCMMO NOAKMYaTLCA HECKONbKO Npubopos ET-485, ¢ aHanormyHbiMy HacTpoikaMmn NepeHanpaBeHns], K KaXKOoMy
N3 KOTOPbIX MOTYT ObITb NoAKMNtoYeHb! knneHTbl Modbus TCP n ognH Beaywmn knueHT no RS-485. MNMpu atom cetn Modbus,
K KOTOPbIM NOAKIMHOYEHbI 3TK Npubopsbl (Hanpumep, «A1» n «A2»), HeBugumbl gpyr Ans gpyra. Moatomy ycTponcTea B 9TUX
ceTaX MOryT MMeTb B3auMHO coBnagatoLme agpeca (ngeHtndukatopsl) Modbus. To ecTb agpec B ceTt «A1» MOXeT Takke
NCMomnb30BaTbCs B CETU «A2», HO HE MOXET NOBTOPATLCA B ceTu «Al» nnn cetn «b».

6 PacmupeHMe Konun4dyecTBa NoAKNK4YaeMbIX KIMMeHToB

Mcnonb3yeTcst Heckonbko npnbopos ET-485.

Kaxgbin npnbop moxeT paboTaTe Kak B pexume Bedyllero, Tak U B pexume BegoMoro no RS-485, u npu atom
HacCTpPOeH Ha MepeHanpaBrieHne 3anpocoB Ha pgpyron npubop ET-485. lNopsgok nepeHanpaBneHnss MoxeT ObiTb
pasnuyHbIM: YeM OorblLUe NepeHanpaBeHnin NPoXoauT 3anpoc, Tem Gornblue 3agepxka 0TBeTa, U Tem Bonblue YCTPOWCTB
Modbus MoxeT BGbITb JOCTYMNHO 4118 KIWEeHTa.

Mpu nocnepoBaTenbHOM MepeHanpaBiieHnn «LLEeMOYKOMY, Kak nokazaHo Ha pucyHke B.4, kaxabli HOBbIA npubop
ET-485 HacTpoeH Ha nepeHanpasrieHne Ha nocrneaHun gobaeneHHbI npubop ET-485 B Lenoyke (B HACTPOMKax KOTOPOro,
B CBOK o4yepedb, HOBbIN Mpubop MOXET ObITb yka3aH Kak OCHOBHOWM KIMMEHT). OTO NO3BONSAET YBEMWYUTL KONMYECTBO
nogknoyaembix no RS-485 ycTponcTB, M NOAKMIOYEHHbIX OoAHOBpeMeHHOo knuneHToB Modbus TCP Ha 10 ¢ kaxabim
AononHUTeNbHbIM Npubdopom ET-485.

JTiobor u3 npmubopoB moxeT paboTaTb B pexume Begomoro no RS-485, nossonsas Beaywiemy us cetn Modbus
obpalaTbCsl K y4acTKy Lienoykn, Ha KOTOpbIA NepeagpecyeT 3anpockl 4aHHbIA npubop ET-485.

O6pawenune knneHta no RS-485 nnn no Ethernet k nocnegHeMy npnbopy B LieNoOYKe BbI3bIBAET OTNPABKY 3anpoca
nooyepegHo 4epes3 Kaxabii m3 npubopoB ET-485 B kaxgyto cetb Modbus. lMoatomy Bce agpeca Modbus
(noeHTnduKaTopbl) OIMKHBI ObITh pa3nmyHbl BO Bcex ceTsix Modbus. O6palleHune kK npoMexXyTouHbIM Npubopam B Lienoyvke
yckopseT 06paboTKy 3anpoca 3a cHeT orpaHuyYeHns JOCTYMHbIX YCTPOUCTB.
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B kaxxgom HoBom npunbope ET-485, koTopbii o6aBnsieTcs B LENOYKY, 3afepXKka 0XugaHus oTBeTa OT yganeHHoro
cepBepa AoJ/kKHa ObiTb BbiOpaHa JoCTaTOMHO GONbLUON AN NMPOXOXAEHMS 3anpoca oT nocrneaHero npubopa ET-485 go
NnepBoro B LIENo4Yke, U 0bpaTHOro oTBeTa OT HEro.
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PucyHok B.3 — lNogkntoveHne asyx HesaBucnmblx ceten Modbus k TpeTbel cetu

ET-485 NOVATEK-ELECTRO
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PucyHok B.4 — [NocnegosaTenbHas nepeagpecaums
7 AKTMBHOe Nopgkmnio4veHue K KNMeHTy (cepBepy cbopa AaHHbIX)

[aHHbIN pexum ncnonb3yeTcs B TOM cryvae, ecnv nogkntoyeHune k ET-485 ¢ ykaszaHuem IP-agpeca 3aTpyaHeHo nnm
HeBO3MOXHO (agpec ET-485 npucBauBaetca ¢ nomoubto DHCP, ET-485 nogkntoueH Kk Internet 6e3 ctatnyeckoro  IP-
agpeca u T.n.). Pexunm no3BonsieT ycTaHOBUTL OOHO nogknioveHne ET-485 Kk ogHOMY KNWEHTY, UMetoLeMy CcTaTudeckui
IP-agpec vnn 3aperncTpmpoBaHHOE MMS XOcCTa (NMPY 3TOM AaHHbIW KIMEHT MOXeT ObiTb NoAKMYeH OAHOBPEMEHHO KO
MHorum npubopam ET-485).

Mpubopbl ET-485 nogkntovatoTcd no 0gHOM U3 CXeM, NPUBEAEHHbBIX BbiLLE.

Te npubopel, kK KOTOpPbLIM criegyeT obecneunTb AocTyn 6e3 ykasaHusa ux |IP-agpecoB, HacTpamBalTCa Ha akTMBHOE
NoAknNYeHne K knmeHty. B xoge pabotbl B pexume AlK, ET-485 aBToMaTnyeckn ycTaHaBnvMBaeT U B fanbHenwem
noggepXuBaeT NOAKIMYEHME K KNneHTy. Ecnn BkNoyeHa aBToMaTuyeckas otnpaska yHukansHoro MAC-agpeca, To nocne
nogknoyeHns ET-485 otnpasnsetr MAC-agpec B Buae otBeTa Modbus (npu 3TOM 3anpoc KMMEHTOM He nepefaeTcs).
3atem ET-485 oxuaaeT 3anpochkl OT KIMeHTa Tak e, Kak U oT gpyrux knueHToB Modbus TCP. Tak kak pexxum AlNK ocHoBaH
Ha Modbus TCP c HekoTopbiMK M3MeHeHusamMu (ET-485 nopgknioyaeTcs K KNMEHTY, nocne 4yero pabotaeT B KayecTBe
cepBepa Modbus), To KNUeHT AomkeH nogaepxusatb pexum AlK. Hanpumep, ona gocrtyna K ET-485 moxeT ObITb
ucnonb3oBaHa cuctema Overvis (Internet-agpec «overvis.com»).

Overvis — 310 cucTema Anst MOHUTOPWHIa 1 AUCTaHLUMOHHOIO yNpaBreHns TeXHonornyeckumm npoueccamm. Overvis
MO3BOMSAET CUUTBIBATb AaHHbIE C TPpUBopOoB, B TOM Yncne ET-485 n nogknoyYeHHbIX K HUM YCTPorcTB no RS-485, npoBoautb
nepuoanyecKkme CHMTbIBAHWS KPYIIIOCYTOYHO, COXPaHATb AaHHble B 6a3dy B aBTOMATMYECKOM pexume, NpocMaTpuBaTth
OaHHble B yooGHoM hopme, nonyyaTb onoBeLleHns 06 aBapusax B Buge SMS unu E-Mail.

Cwnctema Overvis nogaepxusaet pexum AlK, ncnonesyemsivi B ET-485, BbicTynas kak cepBep cbopa AaHHbIX OT
MHOIMX MpuBOpOB, MOAKIOYEHHbBIX OAHOBPEMEHHO, M MPefoCTaBnsd OOCTYN K aHHbIM NpuOOpOoB, MOOKMIOYEHHbIX B
pexume AlK, Tonbko ¢ paspelueHns Bnagensua ET-485. 3aBoackne HacTponkn ET-485 noarotoBneHbl 4N NOAKMOYEHUS
k Overvis, npu 3aToM pexum AlNK oTKNoYeH 1 JommkeH ObiTb 3a4eACTBOBaH NoNb3oBaTeENEM BPYYHYHO.

Ons nogkntoyeHns HoBoro npubopa k cucteme Overvis B pexume AlNK HeoGxoamMmMo, nonb3ysck ykasaHUsaMU Mo
HacTpovike ET-485 yepe3s WEB-uHTepdenc (n. 7.3):

. HacTpouTb ET-485 Ha goctyn k ceTu Internet n Bkniountb pexum AlK;

e BbIKIIIOYMTb PEXMM 3aLUUTLI OT 3anMcu, Npyu Heo6XoANMMOCTM BKITIOYUTL Apyrue 3awmTbl ((OUnbTpbl, Naponu);
MpumeuaHue — cuctema Overvis, NpyM NOJKMIOYEHUU K Hel npubopa ET-485 B pexume AlK, BbinonHsiet
3anucb B ET-485 pgaHHbIX aKkTUBauum B COOTBETCTBYHOLUME PErUCTPbLI ynpaBneHusa naeHtudukauven AlK.
Moatomy npu nogkntoveHnn AlK k cucteme Overvis, Ha npubope ET-485 fomkeH ObITb BBIKITIOYEH PEXUM
3awmTbl OT 3anucu no Modbus. [lpyrme pexumsbl 3awmTbl (PUnbTPLI, Naponu) He BnusoT Ha AlMNK n moryr
MCMNoNb30BaTbLCA BMECTe C HUM.

e  Ha CTpaHuue napameTpoB COCTOSAHUSA yoeanTbes, 4To AMNK noaKntioYeHo 1 Ko akTuBauuy Nony4veH;


http://overvis.com/
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MpumeyaHue — ecnn gna HoBoro npubopa, nogknryeHHoro no AlK k Overvis, Ha cTpaHuue napameTpoB
yKa3zaHo, 4TO MoAKnYeHue akKTUBUPOBaHO, B LenAx O0e30nacHOCTM HeobXoAMMO HaXaTb KHOMKY
«lMepe3anycTuTb akTMBaUUIO» BHU3Y CTPaHULbI, 4TOOLI yaanuTb npubop na Overvis. 3TO rapaHTUpyeT, 4YTo
HOBbIN NPUbOpP OyAeT MCNONb3OBaTLCA TONLKO NOSfIb3OBaTENsIMUA, UMEKLMMU Ha 3TO NpaBo.

nonb3ysicb yKkazaHusiMu Ha canTte cuctembl Overvis, nogkniountbes K ET-485 ¢ KogoM akTMBaumm.

Ona nogknioyveHns B pexume AlK k gpyrum KnueHTam ncnonb3ynte cnegyrowmne pekoMeHgaumm:
KNWEeHT OOMKeH MMeTb cTaTu4eckui IP-agpec unu 3apermcTpupoBaHHOE UMS XOCTa;
KNWEHT JOIMKEH OTKPbITb U3BECTHBIN U HE UCNONb3yeMbI APYTMMWU NPUMOXEHUAMM NOPT (3aBoackasd HacTpomka ET-
485 — 20502, moxeT 6bITb Mcnonb3oBaH apyron nopT) ans npuema AlK ot npnbopos ET-485;
OAHOBPEMEHHO K KITMEHTY MOXET ObITb MOAKMHYEHO HECKONBbKO NpubopoB ET-485, IP-agpeca n nopTbl KOTOPbIX MOTYT
ncnonb3oBaTbCA ANS  WOEHTUMUKALUMW TOMbKO OrpaHWYeHHOe Bpems B TeyeHwe nogknoveHus. [losTomy
naoeHTnmkaumnsa aomKkHa NpoBoaMTLCA APYrMM cnocobom, Hanpumep, No 04HOMY M3 YKa3aHHbIX HUKE BapuaHTOB:

a) Anga maeHTudmkaLmm ucnonb3yetcsa yHukanbHbli MAC-agpec npubopa. KnueHt 3anomuHaetr MAC-agpec Kaxaoro

noaknoumsLLerocs npubopa, u npu onpoce npnbopa Nubo AercTBYeT NO nNporpamme, 3agaHHon ang kaxagoro MAC-
agpeca, nnbo 3anpalwumvBaeT y nons3osartens MAC-agpec, ¢ KoTopblM cnegyeT pabotatb, U T.0.;

6) ona ngeHtTudmkaumm npubopa KNUEHT Mcnonb3yeT ero yHukanosHeli MAC-agpec. Ytobbl obecneunTs goctyn Ans

nonb3oBaTtens, Ha Kaxabln Npubop nepepaeTcsl YHUKanNbHbIN KOA4 akTuBauuu (Npy 3TOM AOMKEH OblTb OTKMIOYEH
pexuM 3awuTtbl oT 3anmcy no Modbus). Nonb3oBaTento npegnaraeTcs O4HOKPATHO BBECTM KO aKTMBaLMU HYXXHOMO
npunbopa. Kog goctyneH gns YTeHnst npu Hactponke ET-485 uepe3s WEB-uHTepdelic. [Nocne BBoga nonb3oBaTenem
Kofa, COOTBETCTBYIOLWMIA Npnbop gobasnseTcst K cnMcky npubopoB nonb3oBatens. HaHHbIn cnocob obecneynsaeT
OOMONHUTENBbHY 6€30MacHOCTb B MHOIOMNOMb30BaTENbCKOW CUCTEME;

Tak kak npoTtokon AlK ocHoBaH Ha Modbus TCP, knueHT gomkeH obpatiatbes no Modbus-agpecy npubopa ET-485,
4yT0ObI NpoBeCcTM ngeHTudumkaumo. Modbus-agpec ET-485 moxeT 6biTb OnpegeneH, Hanpuvep, Tak:

a) onsa kaxgoro MAC-agpeca npubopa KNUeHT xpaHuT 3agaHHbii Modbus-agpec ET-485;
0) KNMeHT NpoBepsieT HekOTopbIN Anana3oH Modbus-agpecos, Hanpumep 111-121. Ecnn Tun 1 Bepcus npowmekn  ET-

B)

485 He mMOryT 6bITb NPOYUTAHBI HM MO OAHOMY aApecy, KIMEHT 3aKpbiBaeT NOAKMI0YEHME;

ucnonb3yetcs onumsa ET-485 aBTomartmyeckon otnpaBkm MAC-agpeca knueHTy AlK (3aBogckas HacTpovika —
BKIIIOYEHA, MOXEeT OblTb OTKMOYeHa Ans coBmectumocTth). KnueHT npuHmmaer Modbus-otBet ¢ MAC-agpecom
npmbopa nocne ero NoaknoyveHusi, npu atom Modbus-agpec Takke COAepPXUTCA B AAHHOM oTBeTe. OTOT cnocob
YCKOPSIET U YNpOLLAET onpeaeneHe agpeca, U pekoMeHayeTcs AN UCMoNb30BaHus ¢ cuctemon Overvis;

nocne ugeHtTudukaumm npubopa KNMeHT nepedaeT Ha npubop kop aktvBaumm 0, YTO O3HaYaeT aKkTUBaLMIO
MOAKIIOYEHNS U TOTOBHOCTb K paboTe (Npy 9TOM AOIMKEH ObITb OTKIMHOYEH peXxmM 3aLmTel oT 3anucu no Modbus).
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MpunoxeHue I
(pexomeHayemoe)

O6HoBneHue BcTpoeHHoro MO

1 O6wue cBeageHus

Bo3mMOXHOCTb A0CTYMNHa, HaunHas ¢ Bepcumn 20 BcTpoeHHoro MO.
ET-485 xpanuT B namaTn gea danna o6GHOBNEHWS:
e 3arpyxeHHoe MO — can moxeT ObiTb 3arpyxeH Yyepe3 WEB-nHTepdeiic;
e 3aBoackoe 1O — dpann 3arpyxaetca U3roToBUTENEM U HE MOXET ObiTb 3amMeHeH, npu cboe B npouecce
o6HoBMEeHus (HanpumMep, NnoTepe NuTaHus) darnn cnonb3yeTcs Ans aBTOMaTUYECKOro BOCCTAHOBIEHNS.
JTioboi n3 atmx dannoB MoxeT ObiTb MonyvyeH m3 namatn ET-485 (gns 3arpysku B gpyron npubop ET-485).
BctpoeHHoe O moxeT ObiTb OOHOBNEHO M3 3TUMX pannoB yYeped WEB-uHTepdenc nnm B cneumanbHOM pexunve
obHoBneHust BcTpoeHHoro [0.

2 TMepepayva c¢pannoB o6HoBNeHNA ET-485

BonTu B pexxnm HacTponkn ET-485 yepes WEB-nHTepdelic, kak ykazaHo B n. 7.3.
MepenTtn B nogpasgen «dPannbi»
[ns 3arpyskn channa B ET-485:
e B CTpOKe «3arpyeHHas NpoLunBKa» HaxkaTb KHOMKY Bblbopa danna;
e B OTKpbIBLUEMCS OKHE BblbpaTth thann obHoBneHuns (Hanpumep «ET-485-2-21.FUSy;
e B CTpoOKe «3arpykeHHas NnpoLUnBKa» HaxaTtb KHOMKy «[lepenartb.
MpumeyaHue — nocne 3arpy3ku cpamna cnepgyet ybeguTbCA, YTO 3arpyxeH npaBuUiibHbIN chann
obHoBneHus MO go HyxxHou Bepcuun. B cTpoke «3arpyxeHHas npoluuMBKa» OONXKeH oTobpaxarbcsA
3arofioBOK NPOLUMBKU C HOMEPOM BepCUM, Nocrie KOTOPOro AOMMKHO ObITb yka3aHo «lpoBepeHar.
Ons nonyveHuns davina n3 ET-485:
e B CTpoOKe hanna HaxaTb KHoMKy «[lonyuntby;
e BblbpaTth MMA darna n mecTto, kyaa byaet nomelueH cann.
[nsa ctnpaHuna dainna B ET-485:
e ybeauTbcs, YTO B CTpOKe «3arpykeHHas nNpoLluvBKay» He BblbpaH dhann ansi 3aarpysku B ET-485;
e HaxaTb kHonky «[lepepatby.

3 O6HoBneHue BcTpoeHHoro MO yepe3 WEB-uHTepdeiic

Bovitn B pexxum HacTponkn ET-485 yepe3 WEB-uHTepdenc, kak ykasaHo B n. 7.3.
MepewnTtn B nogpasgen «dawnnbi»
[nsa obHoBneHusa BcTpoeHHoro MO:
e B CTpoke chaiina o6HOBNEHMS HaxaTb KHOMKY «3anporpaMMmMpoBaThy;
e flocrne JOMONMHUTENbHOM MPOBEpPKM harnna npowmekn, Npubop aBTOMaTU4YeCKu nepesanycTtutca u Oypet
nepeBefeH B pexunm obHosneHus (cMm. n. .4);
e goxpartbca obHoBneHus MO, Nnpouecc MOXET 3aHATb OT 1 A0 3 MUHYT;
e  BbINOMHUTbL NOAKNOYeHNe Kk ET-485, kak onncaHo B nn. 7.3 unn 7.4;
e MpOBEPUTH HOMEP BEPCUM M YOeauTbCs, YTO OOHOBMNEHUE NPOLLIIO YCMELLHO.

4 Pexum ob6HoBneHus MO

Mpnbop moxeT ObiTb NepeBeaeH B pexum obHoBneHus MO nocne nogayn nuTaHus unu nepesanycka. lNepexoa
npon3BoAUTCS aBTomMatuydecku (Npu Bolbope obHoBneHns MO yepe3 WEB-uHTepdeiic nmbo npm cboe oOHOBREHMS) Unn
BPYYHYIO (MpY HaXKaTol B MOMEHT 3arnycka KHomnke «R»). MNMopsigok Bxoga B pexxunm obHOBNeHMs yka3aH B Tabnumue IM.1.

Ta6nuua I'.1 — Bxog B pexum obHoBneHus MO

Ne| 3tan KHonKka | KpacHbi 3eneHblit Bpemsa | NpumeyaHue
«R» MHAMUKATOP MHAUKaTOp
1 | Munymanmnsayma HarkaTa Bkn. Bkn. 0,5 cek | Ans oTkasa oT obHoBneHua MO
2 | OxunpgaHue Ha)kaTa | Bobikn. BbIkA. 1 cek cnenyet oTNyCTUTb KHOMKY «R» Ha
3 | MpeaynpexaeHne o | Haxata | Muraetc Mwuraet ¢ 5 cek 3TUX 3Tanax
Bxoae B pexunum YCKOpPEHWEM | yCKOpeHuem
obHoBneHuA MO
4 | MpepnoxeHue Bxoaa B | HaxaTta | Bka. BKkn. 2 ceK [ns Bxoaa B pemm obHOBNEHUA
pexnm  obHoBNEHMA MO cnepyer OTNYCTUTb KHOMKY
no «R» Ha aTOM 3Tane
5 | 3awmTa OT cnyyaHOro | HaXKata | — - - YaeprKaHue KHOMKW NpUBOAMUT K
Ha)kaTusA 0TKa3y oT o6HoBneHua NO
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lMocne pyyHoro Bxoaa B pexum obHoBneHus O moxeT 6biTb BoiOpaH dann obHoBneHus. Nopsaok aencTemi ans
BblOOpa chbarina npuBedeH B Tabnuue .2. [N oTkasa oT OOHOBNEHWs credyeT OTKIYUTb nNuTaHue ET-485 nubo
[OXOaTbCsl aBTOMaTUYECKOTrO BbiXxoda U3 pexuma o6HoBneHus MO.

Ta6nuua IN.2 — Beibop danna obHoBNEHUS

Ne | 3tan KHonkKa KpacHbiit | 3eneHblit | Bpems MpumeyaHue
«R» UHAN- UHAN-
KaTop KaTop
1 | OnpegeneHune BbiIkn. Muraer, (3aBucuT ot
AOCTYNHbIX paitnos yacToTa O6HApPYKEHHbIX
1/3 cek daiinos)
2 | Maysa oTnyweHa | Bbikn. BbIkA. 2 ceK Ona OTKasa oT
3 | NMpeaynpexaeHue o oTnyweHa | Bbikn. BkA. 1 cek 0b6HOBNEHUA no
npeanoxeHun dpanna (&na 3arpyxeHHOro cnegyer  HaxKatb M
obHoBneHus NO ¢daina obHoBNEHNUA) OTNYCTUTb KHOMKY «R»

2 ceK (pna pesepBHOro | Ha 3TUX 3Tanax
3aBofckoro dalina)

4 | Npeanoxkenune darna | otnyuieHa | Boika. Mwuraet, | (3aBucuT OoT HoMmepa | Ana Bbibopa daitna

o6HoBneHuA MO YyacTtoTa sBepcuun MO B daiine) cnefyeTr  Haxkalb M
2/3 cek OTNYCTUTb KHOMKY «R»
Ha 3TOM 3Tane

5 | NpeanoxeHne Bcex oTnyweHa | — - (3aBucuT ot MosTop 3Ttanos 2—4

¢daitnos obHoBNEHMA 06HapyXKeHHbIX Ons  Kaxpgoro  u3
daitnos) daiinos

6 | NosTopHOE oTnyLweHa | — - (3aBucuT oT BpemeHu | NosTop sTanos 2-5
npeanoxeHve sTana 5) Tpu pasa

7 | 3awmTa oT cAyYamHoro | oTnyweHa | — - - OTKas oT Bblbopa
BXOJa B PEXUM daitna npmBogmT K
o6HoBneHua MO BbIXOAY M3 pexuma

obHoBneHua NO

Mpun aBTOMaTU4ECKOM BXOAE B pexxmm obHoBneHus MO unm npu py4HoMm Beibope canna npom3BoamTcs o6HOBNEHNE
MO u3 danna. MNMpouecc obHoBMNEHMs onucaH B Tabnuue IM.3.

Ta6nuua .3 — O6HoBNEeHNe BcTpoeHHoro N0

Ne | 3tan KHonKa | KpacHbi 3eneHbli Bpemsa MpumeyaHue
«R» MHAUKATOP | MHAMKATOP
1 | Hayano - Bkn. Bbikn. 2 ceK
obHoBneHus NO
2 | ObHoBnEeHME - Bkn. Mwuraet c (3aBucut ot Bpems 4o OKOHYaHuA
BcTpoeHHoro MO HapacTaloLwmm danna 0b6HOBNEHUA oTpaxaeTtca
HanonHeHnem 0bHOBNEHUS BpemeHem BbIK/IIOYEHHOIO
no) COCTOAHMA 3eneHoro
MHAMKaTopa
3 | O6bHoBNEHMKE - BbIkn. Bkn. 2 ceK
ycnewHo
3aBepLueHo
4 | 3anyck MO - - - -

3amMedeHHble B npouecce obHoBNeHMs ownbkm oTobpaxaloTcs, kak ykazaHo B Tabnuue .4, npm 9ToM yKka3biBaeTcs
koZ npeaynpexaeHus. Koaebl npegynpexaeHuii npu obHosneHun MO nepeyuncneHsl B Tabnuue IM.5.

HeBO3MOXHOo. B 3aTtom cnyyae vHAMKaLUMA KPUTUYECKOM OLUMOKA NMPOU3BOAUTCA Nepuoanyvyecku B
TeyeHWe vaca, nocre 4Yero npubop aBTOMaTU4YecKu nepesanyckaetcsa. Ecnu owubka Bbi3BaHa
cny4yamHon nomexou, BctpoeHHoe MO 6yaeT BoccTaHOBMEHO U3 3aBOACKOro dhamna o6HoBneHUs.

2 BHUMAHUE! Mpwu kputnyecknx owmnbkax B pexume o6HoBneHnsa MO npogomkeHne pabotbl npubopa
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Ta6nuua IN.4 — lHankauua npeaynpexaeHust B pexunme obHosneHus MO

Ne | 3tan KHonka | KpacHblit | 3eneHbiit | Bpema MpumeyaHue
«R» UHAN- UHAN-
KaTop KaTop
1 MNpegynpexgeHune | — Bkn. Bbikn. 2 ceK
2 Kog, - Muraet BbiKkn. (3aBMcuMT oT Koza | Kog oTparkaetcs KOAMYeCTBOM
npeaynpexaeHus YacToTa npeaynpexaeHnsn) | BbIKNOYEHUIA KpacHoro
1/3 cek nHAMKaTopa
3 | Odencrteuna no koay | — - - - Cm. Tabnnuy 5
Ta6nuua I'.5 — Kogbl npeaynpexaerHnii B pexxume obHoeneHust MO
Koa | MpepynpexaeHue DeictBua MpumeyaHue
1 PesepBHbIli 3aBoacKkon daiin | MpepBaHHbIM 3Tan Mpubop MoKeT npoAonXkaTb paboty wu/unm
06HOoBNeHMA MO HefoOCTYNEH | NPOAO/KAETCS nepenporpammmpoBaTtbcs, ofAHakKo npu
noBTOPAOWMXCA APYrMX owmnbkax npubop
MOMKET OKa3aTbCsA B COCTOAHUMN Be3 [OCTYNHbIX
dannoB OnA BOCCTAHOBNEHWA M 3anycka. B
3TOM  c/Ayy4ae  cnegyeT  obpatutbca K
npoussoauTento npubopa
2 BctpoeHHoe MO He moxeT | BkntoueHue pexxuma | NpeaynpexaeHne noasBnseTca npu Bblbope
ObITb 3aNyWeHO aBapuiiHOM nepenpowmnsku: | obHosneHusa MO B WEB-uHTepdeiice npubopa
aBTO3aMyCK MEepenpoLlUMBKKM | UKW BCAeACTBME  ApPYrMX  OWwMBOK, U
u3  BblbpaHHOro  ¢aina, | aBTOMaTUYECKM YCTPAHAETCA NpU  MOMOLUM
pe3epBHOro 3aBOACKOrO | AOCTYMNHbIX pannoB 0O6HOBAEHUSA
daitna (ecan  ectb) wan
nepsBoro 0bOHapy»XeHHoro
daiina (ecnm ectb)
3 Owunbka B xoge Tekyuwero | AHanormyHo Ne2, Ho c | OwnbKka aBTOMATUYECKM YCTpaHAeTca npu
npouecca obHosAeHuA MO NPUOPUTETOM  3aBOACKOro | MOMOLLM AOCTYNHbIX $pannos obHOBAEHMA
¢daina obHoBneHus MO
4 Het  poctynHbix  ¢ainos | Bbixog u3 pexxmma | OwmnbKa AsBnAeTcA cneacrsmem
obHoBNEHMS obHOBNEHUs  BCTPOEHHOro | npeaynpexgeHna Nel. [pubop morkeT
MO, 3anyck umetoweroca | NPoAoKaTb paborty, u, BO3MOXHO,
BCcTpoeHHoro M0 nepenporpammmpoBaTbCcA no3gHee, OAHAKO
npv NOBTOPAIOLLMXCA APYrnX owmnbKax npnubop
MOMKET OKa3aTbCsA B COCTOAHUN 6e3 JOCTYMNHbIX
dannoB AnA BOCCTAHOBNEHWA M 3anycka. B
3TOM  c/iyyae  cnegyeT  obpatutbca K
npoussoauTento npubopa
5 ABapuiiHbIl pexunm — | OxupaHune pyyHoro | OwmnbKa ABnAeTcA CNeACTBUEM TPEXKPATHOrO
BCTpoeHHoe MO He MOMKeT | nepesanycka npubopa WM | BXOAA B aABApPUIMHBIA  peXum BCieacTBUE
ObITb 3aNyLWeHO aBTOMATUYECKUI Nepe3anyck | gpyrux owunbok. B cnyyae nosTOpeHUn
yepes 1 yac ownbKM cneayet obpaTnTbCa K
npou3BoauTENto
6 ABapuiiHbIN pexnum — | AHanorn4Ho Ne5 AHanormnyHo Ne5
owmnbKa B Xo4e TEKyLero
obHoBneHus MO
7 HeBoccTaHoBMMasA ownbKka — | AHanornyHo Ne5 AHanornyHo Ne5

HeT  AocTynHbix  ¢daiinos
obHoBNeHUs, BCTpoeHHoe M0
He MOMKeT ObITb 3anyL,eHo
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MpunoxeHue [
(pexomeHayemoe)

Koabl cumeonoB no ctanaapty ASCII

Koa* CumBon Koa* CumBon Kog* CumBon
32 (npoben) 64 @ 96
33 ! 65 A 97 a
34 “ 66 B 98 b
35 # 67 C 99 c
36 $ 68 D 100 d
37 % 69 E 101 e
38 & 70 F 102 f
39 ‘ 71 G 103 g
40 ( 72 H 104 h
41 ) 73 | 105 i
42 * 74 J 106 j
43 + 75 K 107 k
44 , 76 L 108 I
45 - 77 M 109 m
46 . 78 N 110 n
47 / 79 ] 111 )
48 0 80 P 112 p
49 1 81 Q 113 q
50 2 82 R 114 r
51 3 83 S 115 s
52 4 84 T 116 t
53 5 85 U 117 u
54 6 86 \Y 118 v
55 7 87 W 119 w
56 8 88 X 120 X
57 9 89 Y 121 y
58 : 90 z 122 z
59 ; 91 [ 123 {
60 < 92 \ 124 |
61 = 93 ] 125 }
62 > 94 N 126 ~
63 ? 95 _

* — KOAbl NpMBEAEHbI B AECATUYHON CUCTEME CYUCTIEHMS



