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PYKOBOOCTBO MO 3KCIMIYATALUA
MACIOPT

I'Iepep, ncnosrb3oBaHnem np|/|6opa BHMMaATEI1IbHO O3HAaKOMbTECb C PyKOBOD,CTBOM no aKcnnyaTauunu.

I'Iepe,u, noAgKn4yeHnem npm60pa K SJ'IeKTpI/I\-IeCKOIZ CeTU BblAEPXNTe ero B Te4eHne AByx 4acoB Npu ycrnoBmax
aKcnnyatayun.

Ona yncTkm npubopa He Ucnonb3yinTe abpasuBHble mMaTepuanbl UKW opraHuyeckue coeduHeHus (cnupT,
GEeH3VH, pacTBOpPUTENN U T.4.).

3AMPELWAETCA CAMOCTOATENBHO OTKPbLIBATb N PEMOHTUPOBATbL NMPUBOP.
KomMnoHeHTbI npubopa MoryT HaxoAuTbCS NOA HanpshkeHeM CeTu.

SAMNPELWLAETCA 3KCIMIYATALUMA MPUBOPA C MEXAHUYECKNMW NOBPEXOEHVAMN KOPIYCA.

HE AOMYCKAETCA MNOMNAOAHVE BOAbI B NMPUBOP 1 SKCIYATALMA NPUBOPA B YCITOBUAX
BbICOKOW BJTAXKHOCTW.

> DB D

an cobntogeHnn npasun aKkcnnyartaumn an6op ©e3onaceH Ans UICNoSb30BaHUS.

www.nhovatek-electro.com
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1 HA3HAYEHUE

ET-485 aBnseTca MMKpPONPOLECCOPHBIM YCTPONCTBOM.

Mpubop npegHasHayeH Ang obMeHa AaHHLIMU Mexay obopyaoBaHMeM, NOAKIMYEHHbIM K ceTu Ethernet
10BASE-T n 100BASE-T, n obopygoBaHMeM, ocHaleHHbIM nHTepderncom RS-485 n obpasyrowmum ceTb
Modbus. MNpumepbl TONonorum ceten ¢ ucnons3osaHnem ET-485 nokasaHbl B npunoxeHun B.

Mpubop obGecneumBaeT ¢yHkumMm Modbus-cepBepa gns nogkniodeHmn Modbus-knMeHToB no cetu
Ethernet. B pexxume Beaywiero no RS-485, npubop nepeHanpasnsdet Modbus-3anpochkl OT KIMEHTOB B CETU
Ethernet Ha ycTponctBa B cetn Modbus, M BO3BpallaeT KNMeHTam OTBEeTbl OT YCTPOMUCTB. B pexnme
nepeHanpaBneHns 3anpocoB Ha yaarneHHbIn cepep, Npubop nogaepxueaeT nogkntoveHne k Modbus TCP
cepBepy B ceTu Ethernet, n gononHMTenbHO HanpasnsaeT 3anpochkl KIMEHTOB Ha 3TOT cepBep. B pexume
Begomoro no RS-485, npnbop gononHutenbHo npuHuMaeT 3anpockl oT Modbus-knveHta 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, ¢ npoBepKon YeTHOCTW Ha YeT, HeyeT
n 6e3 NpoBeEpPKK, LLUMPOKNIA Ananas3oH CKOPOCTEN nepeaayn, HactpamBaemas 3agepxka);

e HacTpavBaeMmoe nepeHarnpasfeHne 3anpocos;

e 3awuTa goctyna (punbtpaumsa |IP-agpeca w/vnv naponb AOCTyna ANsi YTEHWS COCTOSHWSA, ANS
HacTpovikn npubopa, ons nogknoveHnsa k cetm Modbus, anga 3anucu/dyteHnsa no cetn Modbus).

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

ET-485 cootBeTcTBYET TpEOOBAHMSAM:

JCTY 4467-1:2005 Anapatypa 006poOnsuus iHpopmariii. besneka. Yactuna 1. 3aransHi BUMOTH (IEC
60950-1:2001).

OCTY CISPR 22:2007 O6nagHaHHS iHopMaLinHUX TEXHOMOTIN. XapakTepuCcTukn pagiosasag. Hopmu ta
mMeToaun BumiptoBaHHs (CISPR 22:2006).

TepMUHbI U COKpaLLEHUS:
o 10Base-T — ctraHgapT Ethernet ans cBa3mn no BUTLIM Napam co ckopocTbio 10MouT/c;
e 100Base-T — ctaHgapT Ethernet ansa cea3n no BUTLIM Napam co ckopocTbto 100MouT/c;
o 8P8C/RJ45 — yHUDULMPOBAHHLIN pasbeM, UCMOMb3yeMbl Ofs NOOKMOYEHUA B CETSX MO CTaHZapTy
10Base-T/100Base-T;
e AlK — akTVBHOE NOAKIIOYEHME K KITUEHTY, NP KOTOPOM MOAKITYaloLLascs CTOPOHa BbICTyNnaeT CepBepoM;
e WUHAMKaTOp — €ANHNYHBIN CBETOOMOAHbBIN MHANKATOP;
KnueHT — ycTponcteo, obpallatolieeca K pyromy YyCTPOMCTBY (CepBepy) C 3anpOCOM Ha BbINOSIHEHME
HEKOTOPbIX PYHKLMIA;
MakeT — 6NOK AaHHbIX ANA nepegadn mexay yCTponcTBamu,
Mpun6op — MNpeobpasoartenb nHTepdericoB ET-485;
CepBep — yCTPONCTBO, BbIMOSHAOLLEE onpeaeneHHble hyHKLMM NO 3anpocam APYrMX YCTPOWCTB;
YCC[ - yoaneHHbIi cepBep cbopa gaHHbIX, K KOTopomy nogkntovaetcsa ET-485 B pexume AlK;
ASCII — cTangapTHasa kogMpoBo4vHas Tabnvua CMMBOSIOB;
Ethernet — cTtaHgapT nakeTHOM ceTeBOW CBA3WM U Nepedayn OaHHbIX Mexay YCTpoucTBamu (Hanpumep,
nepcoHanbHbIMN KOMMNbOTEPAMM);
HTTP —npoTtokon nepegayn Web-cTpaHuy, n pyrnx 4aHHbIX MO TEXHOMOMMU «KITMEHT-CepBepY;
Internet — BcemnpHas cuctema ceten yCTpONUCTB OS89 XpaHeHUsa 1 nepegadn nHdopmauuu;
e IP (npotokon) — mapLpyTM3upyembin npotokon ans nepegadv no Ethernet, Bxogswun B8 TCP/IP u
ncnonb3yembin B Internet;
IP (agpec) — agpec y3na, yH1MKanbHbI B Npeaenax ogHoM ceTu, AerCTBYyoLwen no npotokony IP;
o IPv4 — yeTblpexbanTHbIn IP-agpec;
MAC (appec) — agpec, ucnonb3yembin B nepegadax no Ethernet gns maeHtudmkaumm yctponcts. Kak
npaBuno, MMeeT rnobanbHO YHWKanbHOE 3Ha4YeHWe, HO B HEKOTOPbIX Clydasix MOXEeT OblTb M3MEHeH
KBanmMuLUMpoBaHHbLIM NEPCOoHaNoMm;
MAC-48 — wecTtnbantHein MAC-agpec;
Modbus — cTtaHgapT, NPOTOKON NAKETHOW CBA3W MO TEXHOMOMMU «KIMEHT-CepBep» ANS NPOMbILUEHHbIX
3NEKTPOHHbIX YCTPOWCTB;
Modbus RTU — npoTokon ¢cBsi3an YCTPONCTB, N0 KOTOPOMY NakeT nepenaercs nobanTHo;
Modbus ASCII — npoTokon cBA3KN YCTPOUCTB, MO KOTOPOMY NakeT nepegaeTtcs B Buae ASCII-cumeonos;
Modbus TCP — npotokon ans nepegayn naketoB Modbus no crangapty TCP/IP;
RS-485/EIA-485 — ctaHgapT ceTu Ansa CBS3W YCTPOMCTB MO BUTOW Nape;
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TCP/IP — ctaHaapT, Habop NPOTOKOSIOB ANS Nepeaayn AaHHbIX B CETAX C KOHTPONEM OOCTaBKY;
WEB - cuctema gocTyna K JOKYMeHTam Ha cepBepax, ucnonb3yemas B Internet;

WEB-cTpaHuua — JOKYMEeHT, hann mnnu pecypc, goctynHein Ha WEB-cepBepe;
WEB-6pay3ep — knueHT WEB-cepBepa ana goctyna k WEB-cTpaHuuam, kak npasBuiio MCMNONb3yoLnii

npotokon HTTP.

2 TEXHUWYECKUE XAPAKTEPUCTUKU
2.1 OCHOBHbIe TeEXHUYECKNE XapaKTepPUCTUKN

OCHOBHbIE TEXHNYECKME XapaKTEPUCTUKM YKa3aHbl B Tabnmue 1.

Ta6bnuua 1 — OCHOBHbIE TEXHMYECKME XapaKTePUCTMKK npubopa

HomunHanbHoe HanpsikeHne NUTaHusl NePEMEHHOrO Toka, B 230
HanpspkeHue, npu KOTOPOM coxpaHsieTcsl paboTocnocobHoCTb, B

- NepeMeHHOoro Toka 100 — 250
- MOCTOAHHOIO TOKa 140 — 350
YacTtoTa nuTtatwowen cetu, 'y 47 — 63

NHTepdeiic obmeHa no cetn Ethernet

10BASE-T/100BASE-T
(BTas napa)

MopaepxmBaemsble NPOTOKONbI ceTn Ethernet

ARP, IP, TCP,
Modbus TCP, HTTP

MakcumanbHoe KonmyecTBo nogkrtodeHun no npotokony Modbus TCP

11

BcTpoeHHble cepBepa

Modbus-cepsep,
HTTP-cepBep

NuTepderic obmeHa no cetn Modbus

RS-485

Pexunmbl oomeHa no cetn Modbus

Beoywwmin (Master) /
Begombini (Slave)

MopoepxmBaemMble NpoTokonbl cet Modbus Modbus RTU,
Modbus ASCII
MakcumanbHOe BbIXOAHOE HanpshkeHne gparisepa RS-485, B OT MUHYC 7 o +12
BbIX0oOHOW TOK KOPOTKOro 3amblkaHus apavBepa RS-485 (npegenbHbin), MA 250
BxogHon Tok npuemHunka RS-485, mA, He bonee 0,125
ConpoTtmBneHne BCTPOEHHOro tTepmmHaTopa, Om 300

PekoMmeHayemMoe KONmMyYecTBO NOaKIoYEeHHbIX YCTporcTB B ceTn Modbus
- NPV BXOQHOM TOKE MPUEMHUKOB Ha WinHe RS-485 He 6onee 0,125 MA

He bonee 256

- NPW BXO4HOM TOKE NMPUEMHUKOB Ha wnHe RS-485 He Bonee 1 MA He bonee 32
NHaukaums cBeToamogHasa
Bpems roTOBHOCTM Mpu BKITKOYEHWUM NUTAHWS, Cek, He Bonee 1
MoTtpebnsaembivi Tok (Npun Hanpsxernun 230 B), MA, He Gonee 10
Macca, kr, He bonee 0,200
[abapuTtHble pa3mepbl, MM 95 x 52 x 67
HasHauyeHue npubopa KoMmyHuMKaumMoHHoe
obopyaoBaHue

HoMuHanbHbIM pexum paboThbl

NPOaOIMKNTENBHbIN

XapakTepuCTUKN KNEMMHUKOB

- CeyeHus noaKnYaeMbix NPOBOAHNKOB, MM? 0,3-3

- MakcMMarnbHoe ycunmne (KpyTawmMin MOMEHT) Ha BUHTOBbIX 3axumax, Hm 0,4
CteneHb 3aWunThI:

- npubopa IP30

- KNEMMHWKa IP20
Knacc 3awuTbl OT NOpaXXeHUs ANeKTPUYECKUM TOKOM Il
KnumaTtumnyeckoe ncnonHeHue YXN3.1
Honyctnmas cteneHb 3arpsa3HeHuns Il
Kateropus nepeHanpskeHusi Il
HomuHanbHoe HanpshkeHue nsonaumm, B 450
HomuHanbHoe nMnynbCHOE BblaepXnsaemoe HanpsixeHune, kB 2,5
Paboyee nonoxeHue NpPOn3BOJIbHOE
BpegHble BellecTBa B KONMYECTBE, OTCYTCTBYIOT

npeBblLUatoLLIEM NPEeAenbHO A0NYCTUMbIE KOHLIEHTPALMK




2.2 YcnoBwusa aKkcnnyarauuu

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

Ta6nuua 2 — YcnoBus akcnnyataumm u xpaHeHus npubopa

Temnepatypa akcnnyatauuu, °C oT muHyc 35 go +55
Temnepatypa xpaHeHus, °C oT MnHyc 50 go +60
ATmocdepHoe gaBneHue, klla oT 84 no 106,7
OTHocuTenbHaga BNaxHocTb Bo3ayxa (npu Temnepatype 25 °C), % ot 30 go 80

3 YCTPONCTBO U PABOTA
3.1 YctpouncTtBo
3.1.1 KoHcTpyKuusa

I'Ile6op KOHCTPYKTUBHO BbINOJSIHEH B CTaHOAPTHOM MNNacTUKOBOM Kopnyce, npegHasHa4YeHHOM And

kpennenuns Ha DIN-pewnky wupuHon 35 mm. YepTtex npmnbopa ¢ rabapuTHbIMK U YCTAHOBOYHbLIMU pa3Mepamu
npueedeH Ha pucyHke 1.

62

52 48
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V" —————————— —

dweoo a2

% X |L N
230B

@. ET-485

@ MNuTanue (Yozs
@ Ownbka -

@® RS-485 C €
@ Ethernet

95
68,5
67,5

45

g I O s O g B
Ethernet |—RS-485
10/100 'A 1 B

k22 )

()

67

PucyHok 1 — MabapuTHble pasmepsbl npubopa

3.1.2 UHpgukauma u ynpaBneHuve

Ha pucyHke 2 npuBeeH BHeLLWHUIN BUA nNuueBon naHenu npubopa ET-485.

1 — KHonka cbpoca «R» (HaxoguTcs nog Kopnycom 1 AoCTynHa Ans
HaXkaTus Yepes OTBEPCTME B KOPMYyCe) CIYXUT OIS @ ET‘485
nepesanycka npubopa unu gna cépoca napameTpos K 1 AR
3aBOACKUM 3HAYEHUSAM. .

2 — Vupukatop «MuTtaHue» roput Npy HaNM4MM HanpsHxeHus 2 @ MuTaHue @2025
AUTaHVS.

3 — MnamkaTop «Owmnbka» npeaynpexaaer 06 ownbkax (B Tom 3 . Owwnbka C €
yucne owmbkax B popmMaTe NpUHMMaeMblX NakeToB AaHHbIX). 4 | @ RS-485

4 — NinpnkaTtop «RS-485» roput npu oxungaHum otseta ot @
ycTponctea B cetn Modbus; muraeT npu npoxoxageHun obmeHa 5 ‘ Ethernet
no cetn Modbus.

5 — MHgukaTop «Ethernet» roput npu coegmHeHnn ¢ ceTbio
Ethernet; muraet npun npoxoxageHnn obmeHa no cetn Ethernet.



PucyHok 2 — JlnueBas naHenb ET-485
3.2 Pabota

YnpoLueHHasa CTpyKTypHas cxema npubopa npmeedeHa Ha pucyHke 3.

32-x paspsigHbii RISC-npoueccop ¢ apxutektyport ARM ocyliecTBnsieT MapLupyTM3aumio gaHHbIX Mexay
cetbto Modbus RTU/ASCII (RS-485) n ceTtbto Ethernet (10base-T/100base-T). beicTpogenctane n Hanuyne
KaHanoB NPsSMOro AocTyna K namsaTyv NO3BONAT OMNepupoBaTb C BbICOKOCKOPOCTHbIMU MOTOKAMMU AaHHbIX.
NHOukaTopbl CUTHaANU3MPYIOT O COCTOSTHAM NOAKMHOYEHNI N NPOXOXKAEHUN AaHHbIX N0 ceTam Modbus u Ethernet.

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

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 «Owmnbkar; yepes 8 cekyHn
yOepxaHusi KHOMKM npubop nepesanycTuTcs, BCMbIXHET W noracHeT mHamkatop «RS$-485»; otnyctutb
KHOMKY «R»;

e [OnA nepesanycka npmbopa ¢ CoOXpaHeHNeM Nonb30BaTENbCKNX HACTPOEK — HAaXaTb 1 yaepXnBaTb KHOMKY
cbpoca «R»; nocne Toro, Kak 3aroputcs uHankatop «Owmnbka», oTNyCTUTb KHOMKY «R».

MpumeyaHue — npu nepesanycke npubopa KIMEeHTaM MOXeT NOHagoouTbLCA BO30OOHOBIEHWe
noAKNoYeHNN.

Mpnbop ocHalleH NamATbI ANA XpaHeHust HacTpoek. Kaxabii npubop npy M3roTOBMEHUM nony4vaeT
rnobanbHo yHukanbHbIn MAC-agpec n MOXEeT NOAKMYaTbCs K NOKarbHbIM CETAM, UMEIOLLMM 3aLUULLEHHbIN
BbIxog B Internet.

MaHenb ynpasneHus

bnok
briok nuTaHus CBETOANOAOB KHOMKa copoca
(WHpvkauns i G

COCTOAHNSA Npubopa)

A N /

T i
Y ¢

Ethernet Hgoueccop RS'485 <:
10base -T/ ARM cortex m3 (Modbus
,—> 100base-T RTU/ASCII) l::>

PucyHok 3 — CTpykTypHas cxema npubopa

4 OBCNY>XUBAHUE N MEPbI BE3SOMNACHOCTHU
4.1 Mepbi 6e3onacHoCTU

4.1.1 B NPUBOPE ET-485 UCNOJIb3YETCA OMACHOE ANA XU3HU HANPAXEHUE. NPU
TEXHUYECKOM OBCIY>XXUBAHWUWN, YCTPAHEHUN HEUCMPABHOCTEW, MOHTAXHbIX
PABOTAX HEOBXOOUMO OTKNHOYUTbL NPUBOP WU NOAKNMKOYEHHLIE K HEMY
YCTPOWCTBA OT CETU NMUTAHUA.
4.1.2 Mpubop He nNpegHa3HayeH Ansa aKcnnyaTaunm B yCnoBuax Bubpaumm 1 yaapos.
4.1.3 He ponyckaeTtcs nonagaHwe Bnarn Ha BHYTPEHHME 3NeKTpoafneMeHTbl npubopa, Ha BXOAHbIE
KOHTaKTbl KNeMMHbIX 6/TOKOB U pa3beMoB.
4.1.4 3anpeliaeTtca ncnonb3oBaHMe Npubopa B arpecCmMBHLIX Cpefax ¢ cogepkaHnem B BO34yXe KUCHOT,
Leno4vyemn, macen n 1. n.
4.1.5 TopgknioveHne, perynupoBka M TexHW4Yeckoe obcnyxuBaHue npubopa LOMKHbI MPOU3BOAUTLCA
TONbKO KBaANUMUUMPOBAHHLIMX  creynanucTtamu, u3yumMBlWMMKU  HacTosiwee PykoBogctBo no

aKcnnyataumu.
41.6 [Mpn oakcnnyaTaumm u TexXHUYEecKom obcnyxmBaHunm Heobxogmumo cobnogatb TpeboBaHusA
HopMaTMBHbIX  AokymeHtoB: [OCT  12.3.019-80, “[lpaBuMn  TexHW4YeCcKonm  IKCnnyaTauum

aNeKTpoycTaHoBOK notpebutenen” wu  “[paBun  TexHukn 6e3onacHOCTM nNpu  3KcnnyaTtaumm
3M1eKTPOYCTaHOBOK NoTpebutenen”.
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4.2 NMopspok TexHnyeckoro o6enyxuBaHua ET-485

PekomeHayemas nepmoanyHOCTb TEXHUYECKOrO OOCNYXMBaHUS — KaXAble LIECTb MECHALIEB.

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

Mpy BbINONMHEHUN TEXHW4YECKoro obcnyxmBaHust npubopa Heobxogumo cobnwgaTte BCe  Mepbl
0©e30MacHOCTH, U3NOXEHHbIE B MyHKTE 4.1.

5 NOAKNIOYEHUE ET-485

MoakntoveHne npmbopa NpomM3BOANTCS MO CXEME, MPEACTABIEHHOM HA pUCYHKe 4. Mprmepbl Tononornm
ceTen Ansa peleHnsa pasnuyHbiX 3agad npMBedeHbl B NpunoxeHun B.

1) TogkntounTb Kabenb coegmHeHuns ¢ ceTbto Modbus (kabenb BUTLIX nap kateropumn Cat.1 nnm Bbiwe) K
pasbemy «RS-485» u k cetn Modbus (unn HanpsamMyto K yCTpOMCTBY C MHTepdencom RS-485).
MpumMeyaHue — KOHTaKT «A» Ans nepeAayn HEMHBEPTUPOBAHHOIO CUrHana, KoHTakT «B» — ansa
MHBEPTUPOBAHHOIO CUrHana.

2) TMopgkntounTb kKabenb coeanHeHuns ¢ ceTbto Ethernet (BxoauT B komnnekT) k pasbemy «Ethernet» n k cetn
Ethernet. OcobeHHOCTM NogKNIOYEHM B 3aBUCUMOCTI OT TUMNa CeTU onucaHbl B NpunoxeHun b.

3) lNopgkniounTb Kabenb coeguMHEeHUs C UCTOYHMKOM NuTaHus (kabenb ¢ MeaHbIMU MHOFOMPOBOSIOYHBIMMN
Xunamu ceveHnem He meHee 0,75 MM? 1 MakcUManbHbIM pabounmM HanpspkeHnem He meHee 400 B) k
pasbemy «230 By, 3atem nogkntountb kabenb k cetn nutanusa 230 B 50 Iy,

!
® (2 212 20 @
x %X

L N
230 B CeTb nuTaHus

@. ET-485

@ MNutanve Yoz

@ Owwvbka -
@ RS-485 c € LWnHa modbus RTU(ASCII)

@ Ethernet B

-

Ethernet RS-485
| 10/100 'A 1 B A

() 222) @

MNogkno4yeHne K =
cetn Ethernet i T
10base-T unn 100base-T [
(BuTas napa)

PucyHok 4 — Cxema nogkrtodeHusa npubopa

6 UCMNMOJIb3OBAHUE ET-485
6.1 OOwmne ceBegeHns

Mocne nopayn nuTaHwWs 3aroparTca uHAaukatopbl «Owmnbka» n «RS-485», v npubop npoussoguT
NHULManu3auunio npuemMo-nepeaaTyumkos. [locne atoro B TeyeHue 1 cekyHabl o6a nHankaTopa racHyT, u npubop
nepexoauTt Kk pabote (noakntoyeHve B cetu Ethernet moxeT 3aHATbL Gonblle BpemeHuW B 3aBUCUMOCTU OT
HacTpoek npubopa v ApYyrnx NOAKMIOYEHHbIX K CETU YCTPONCTB).

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

Mpnbop oxmgaet nogkntodeHnss Kk cetn Ethernet. Ecnu 3aropaetca wungukatop «Ethernet», TO
NoAKMYeHne K ceTn npoussegeHo ycrewHo. Murawowmin nHgukatop «Ethernet» o3HavaeT npoxoxaeHve
AaHHbIX MO CeTw.



6.2 Pa6oTa ET-485 no npotokony HTTP

ET-485 oxunpgaeT nogkntoyveHus no cetn Ethernet no npotokony HTTP k nopty 80. MogkntodeHue c MK
MOXeT nponssoanTbes 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
obpabaTbIiBalOTCA, U KNNEHTY nepenaetca TekcT BblopaHHoW HTML-cTpaHuubl. MNpu 3anpoce 6e3 ykasaHusi
CyLLleCTBYylOLEeNn CTpaHuubl BO3BpallaeTcs 3arnaBHas cTpaHuua. [locne nepegaunm cTpaHuubl npubop
OTKIIOYAET KNMEHTa U CHOBA OXMAAET MNOAKMYEHme.

6.3 Pabota ET-485 no npotokony Modbus

B npouecce paboTbl ET-485 oxumagaeTt nogkntoveHus no cetu Ethernet no npotokony Modbus TCP k nopTty
502. MopT nogkntodeHnsa no Modbus TCP moxeT ObiTb n3ameHeH nonb3osartenem. MNMogkntoveHune ¢ MNK moxet
ObITb NpounsBefeHo ¢ nomoLllbto Nobbix nporpamm — Modbus TCP knueHToB. Bepcusa knnenta gns  OC
Windows gocTynHa ans ckadnmBaHus Ha canTe U3rotoBuTens (http://novatek-
electro.com/programmnoe obespechenie.html).

Mpwn 3anpoce nogkntoyeHus knneHta k nopty Modbus TCP, ecnu BknoyeH punbTp noaknoyveHun no IP,
npmnbop nposepsieT agpec IP knneHTa. Ecnu agpec He coBnagaeT ¢ ykasaHHbIM Mpu HAacTPoWKe, NoAKMoYeHne
OTKNoHsieTcs. ViHaye npnubop nposepsAeT CNUCOK AOCTYNHbIX MNOAKMYEeHMn. Ecnn Bce nogknioveHnsa 3aHAThl,
TO, B 3@aBUCMMOCTM OT HACTPOWKKN, NPUBOp MOXET NOAKIMIOYUTL HOBOMO KIMeHTa BMECTO paHee NOAKIHYEHHOro
(ecnn NOAOKMIOYEHHbIW KIMEHT He NpPOSABMAN aKTUBHOCTM [AOfblle 3aJaHHOro BPEMEHW, UnuM ecnu ero
NnoakItoyYeHne NoaaepXKMBarnoch gorblle 3a4aHHOro Bpemenn). Npu nogkniodeHnn knveHTa k nopty  Modbus
TCP, npnbop gobaensieT ero BO BHYTPEHHUI CIUCOK 06CY>XMBAEMbIX KIMMEHTOB (HO He Gonblue yKa3aHHOro B
TEXHUYECKMX XapaKkTePUCTUKAX YMCra KITMEHTOB).

Mpy yCcTaHOBNEHHOM MOAKMYEHUM KNMeHTa npubop oxumaaet oT knueHTta Modbus-3anpoc. B pexnme
Begomoro no RS-485, npnbop Takke npuHMMmaeT 3anpockl No RS-485 ot Begywiero yctponctea cetn Modbus.

Mpn nonyyeHun 3anpoca OT KNMeHTa, Npubop aHanusuMpyeT 3anpoc W, B 3aBUCMMOCTM OT KoAa
3anpawmnBaemMon PyHKUUN N TEKYLLMX MpaB KNueHTa, obpabaTtbiBaeT unu GnokumpyeT ero. Npu 6rnokuposke
3anpoca ET-485 moxeT reHepupoBaTth 1 nepegaBaTbh KIIMEHTY YKa3aHHbIN MOfb30BaTefieM KO MCKIHYEeHUs
Modbus (no ymonuanuto — kog 1). lNpaea knueHTa, B 3aBUCMMOCTK OT HACTpoek, onpenenstorcsa no ero IP-
agpecy (IP-agpec Begyuiero B cetn Modbus ycnosHo cuntaeTcs paBHbiM 127.0.0.1) 1 no BBe4EHHBIM NAPONSAM.

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

B pexunme Bepyulero no RS-485, 3anpockl gpyrum ycTporcTBam nepeHanpasnsaTcs B ceTb Modbus, u
oXmaaeTcs OTBET OT ycTponcTtea B ceTn Modbus — npu 3ToM 3aropaetca nHaukatop «RS-485». Ecnn gaHHble
nony4eHbl NN BpeMs oXunaaHust UCTekno, niankatop «RS-485» racHer.

B pexume nepeHanpaBneHus Ha yaarneHHbl cepBep, €Cnn yCTaHOBIIEHO MOAKIHYEHME K YKa3aHHOMY
nonb3oBatenem cepsepy Modbus TCP B cetn Ethernet, To 3anpochkl opyrum ycTponcTBam Takke OTCbINarTCS
Ha 3TOT cepBep, N OXMAAETCs OTBET OT HEro.

MpumeyaHue — OTBET NPUHMMAETCS OT NEpPBOro OTBETMBLLEro agpecara, noatomy B cetn Modbus u
cpeau agpecatoB, AOCTYMNHbIX Yepe3 yaaneHHbin cepBep Modbus TCP, He 4oMmKHO ObITb YCTPOUCTB C
oAuHaKoBbIMU agpecamu (mgeHTUdnkaTopamm) Modbus.

Ecnn 3anpoc nepeHanpaBuTb He yaanoch (Hanpumep, B pexume Begomoro no RS-485, ecnu nogknoyeHne
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, ncknoyveHns Modbus (no ymonyanutio — kog 11).

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

6.4 Pabota ET-485 B pexxume akTUBHOro NOAKITHOYEHUS K KITMEHTY

B paHHOM pexunme, kpome obecneyeHusa apyrmx nogkntodeHm, ET-485 camoctoaTenbHO ycTaHaBnvMBaeT
W B JanbHenwem nogaepXxmBaeT akTMBHOE MOAKMOYEHME K KNMEHTY (yaaneHHomy cepeepy cbopa gaHHbIX) C
3afaHHbIM MMeHeM xocTa unu IP-agpecom. ET-485 npuHumMaeT oT gaHHoro knueHTta 3anpockl Modbus TCP un
BO3BpaLLaeT oTBeThl. PeXrM no3BonseT ogHoMYy KNneHTy paboTaTtb C OAHMM UIM HECKONbKMMY npubopamm ET-
485 yepes Internet 6e3 npnceoeHns kaxxgomy npmbopy ctatmyeckoro IP-agpeca (cMm. npunoxeHue B).

7 HACTPOMKA
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7.1. Obwme cBegeHun

HacTtpanBaembie napameTpbl onucaHbl B n. 7.2. NapamMeTpbl COXPaHSOTCA NPU OTKHOYEHUN NUTaHUS.
HacTpoika npnbopa MOXET OCyLLEeCTBNATLCA ABYMSI cnocobamu:
o yepe3 WEB-uHTepdec, kak nokasaHo B . 7.3;
¢ yepes Modbus-nHTepdenc, kak onncaHo B n. 7.4.

BHAMAHUE! NPU NBMEHEHWUU NAPAMETPOB NMPUBOPA MOI'YT BbITb 3A0AHbI 3HAYEHUA,
SATPYAHAIOLWMUE U BNOKUPYIOLWWME NOOKIMKOYEHUE K NMPUBOPY MO CETW.
B aTom cnyyae napameTpbl crieayeT cOpoOCUTb K 3aBOACKAM 3Ha4YeHUsAM (cm. n. 3.2).

7.2 NapameTpbl ET-485

Habopbl napameTpoB, OOCTynHble no npotokony Modbus, nepeuncneHbl B Tabnuue 3. BHyTpeHHSs
CTPyKTypa BCex HabopoB MapamMeTpoB aHanorMmyHa CTpykType Habopa, onucaHHoro B Tabnuue 8, 3a
UCKITIOYEeHMEM HayarnbHOro agpeca.

dopmat npeacrtaeneHns napaMmeTpoB B pernctpax Modbus onncaH B Tabnuue 4.

MapameTpsbl, onucbiBatowme npmbop, npmeBegeHsl B Tabnuue 5.

MapameTpbl TekyLlero pexxuma npnbopa AOCTYNHbI A8 YTEHUSA 1 3anncu 1 ykasaHbl B Tabnuue 6.

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

lMapameTpbl HACTPONKN OOCTYMHbI TONBKO B PEXMME HACTPOWKK 1 nepedncrieHsl B Tabnuue 8.

MapameTpbl cocTosHMA naeHTudukauum AlK, Tabnuua 9, goctynHbel ansa AlNK n B pexxume HaCTpOVKMK.

MapameTpbl ynpaeneHuna naeHtugukaumen ArK goctynHel Toneko gnga AlK v npuseaeHsl B Tabnvue 10.

Tabnuua 3 — Habopbl napameTpoB, 4OCTYNHbIE No npoTokony Modbus

Ha6op OnucaHwue DocTyn Appeca
Oencteytowme | Hactponku, ucnoneayrowmecsa npnubopom B B nto6om pexunme, 200-298,
HaCTPOWKK HaCTOALLNNA MOMEHT TOJSIbKO YTEHNE 1200-1241
CoxpaHeHHble | Habop coxpaHsieTcst He3aBUCKMMO OT NUTaHUs | TONbKO B pexxume HacTponku, | 300-398,
HaCTPOVKM npnbopa n ncnonb3yeTcsi Npu 3anycke TOJIbKO YTEHNE 1300-1341
3aBoackue HenameHsembIi HAbop, KOTOPbLIA MOXHO TonbKO B pexXnumMme HaCTPOWKK, 400498,
HaCTPOWKK BKIMOYUTb, Kak onncaHo B n. 7.3, 7.4 TOINbKO YTEHUE 1400-1441
N3meHaemble MapameTpsbl, NepeyncrneHHble B Tabnuue 8, TonbKO B peXnUMe HacTPOWKK, 500-598,
HaCTPOVKM n3MeHsieMble, Kak onncaHo B n. 7.4 YTeHMe UM 3anuchb 1500-1541

Tabnuua 4 — dopmat npeacraeneHnss napameTpoB B pernctpax Modbus
KonuyectBo
MapameTp| [Ouana3oH 3Ha4YeHUM OnucaHune 3aHUMaeMbIX
perucTpoB
Yncno | 0-65535 Llenoe uncno (16 6ut) B cTaHQapTHOM 1
AnanasoHe 3HayeHun pernctpa Modbus
0—4294967295 Llenoe uncno, 3Ha4YeHne KOTOpOoro MoXeT
Yucno | B AByx perucrpax, npesbiWaTh Npeaen ans permctpa Modbus 2
cTapLiag yactb — nepsas | (65535)
B kaxxgom peructpe Habop 3HavyeHunn, kaxxgoe 13 KOTOPbIX PaBHO MakcumanbHas
Ctpoka | uncno ot 0 go 255 — kogy 1 cumeona B koguposke ASCII. Ecrn OIMHa CTPOKM,
cumposio | ASCIl-kog cumBona CTpOKa Kopode MakcMmanbHOW OfIMHbI, 3a Ons JaHHOro
nnn 0 (KoHeL CTPOKK) nocnegHUM cMMBOJSIOM pasmellaetcs 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 peructpe — Habop u3 wectn 6ant agpeca MAC-48, 6
agpec | ogvH 6ant (0-255) crneea HanpaBo
Tabnuua 5 — NapameTpbl, onucbiBaloLwme Npubop
MapameTp OnucaHue Appec
Tun npnbopa Kog, onpegenstowmn npubop Modbus y nsrotosutens (12 — ET-485) 0
Bepcusa npowmskn | Bepcus npolwmBKn BCTPOEHHOrO NporpamMmmMHoro obecneyeHms npubopa 1

Tabnuua 6 — MNapameTpbl TEKYLLErO pexunma npudopa
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MapameT MuH.—Makc. |HavanbHoe OnucaHue Appec
P 3Ha4veHue
Beog Crtpoka 0 Mpn BBOAe pneucTByOWero napons knveHTty | 100-119
napons CUMBOJIOB BblJaeTcs  COOTBETCTByWLlee  paspelueHue
(c™m. perncTpbl 543-580)
Mpn BBOAE nNyCcTOM CTPOKM MpaBa KINEHTa
cbpacbiBaloTCA OO0 YPOBHS MNpaB Ha MOMEHT
NoAKMYeHNs
0-3, 0: HeT pencTBUSA
KomaHga 3anncb B 0 1: «[epesanyck» — nepe3anyck npmbopa 120
yrnpaBneHuns pexume 2: «CoxpaHuTb» — COXpaHUTb N3MEHEHUSA
HaCTPOWNKK HacTpoek no Modbus
3: «BepHyTb 3aBOACKME» — COPOCUTL HACTPOMKM
K 3aBOACKUM
Tabnuua 7 — NapameTpbl TEKyLLEro cocToaHNSA npubopa
MapameTp OnucaHue Apnpec
Pexum 0: Pexxum nonb3oBartens 121
(6onee nogpobHoO cM. per. 141) | 1: PexXum HacTpOnKu
Texkywun IP-agpec IP-agpec, no kotopomy npubop goctyneH B cetn Ethernet | 122-125
Texkywun MAC-agpec MAC-agpec, no kotopoMy npubop ono3Haetca B ceTn |126—131
Ethernet
Yucno knmeHtoB Modbus TCP | KonnyecTBo 3aHATLIX NoaknoveHn no npotokony Modbus 132
TCP
JIumut knueHTtoB Modbus TCP | O6Liee 4yncno Bo3MOXHbIX nogknodeHmnn no Modbus TCP 133
(Mpn aTOM OAHO MOAKMYEHME BCerga pesepsupyeTcs ans
OCHOBHOrO KITMEHTA)

Bpemsi, MUH Yncrno MYHYT C MOMEHTa 3arnycka 134-135
Harpyska Modbus, 3anpocos/cek| KonnyectBo obpabaTbiBaeMbix 3anpoCoB B CEKYHAY 136
Yucno neperpysok cetu Ethernet| KonnuectBo nepenonHeHun Bxogdawmx ©Oydepos ans 137

Ethernet — c MomeHTa 3anycka
Yuncno ownbok ceA3n KonnyectBo OTMeEYEHHbIX OLWMOOK (MOAKMYEHUS/CBA3N), 138
nocne KoTopbix paboTa 6bina NPoAoS/HKEHA, — C MOMEHTA
3anycka
Yncno sanporpammmpoBaHHbIX | KonnyectBo nepesanyckoB B COOTBETCTBUWU C HACTPOMKOM 139
nepesanyckoB nonb3oBaTens — 3a Bce BpeMsi paboTbl npubopa
Yuncno Kputndecknx owmnbok KonnyectBo OTMeYeHHbIX ownbok (cboes), BbI3BaBLUUX 140
nepesanyck npubopa — 3a Bce BpemMs paboThl
dnaru pexxuma gocryna Bit 0 0: NOAOKNIOYEHHbIW KIMUEHT He MOXEeT MONyyYnTb 141
paspelleHne Ha 3anpoc (YHKUMA He 3anucu
YCTPOMNCTB, NOAKMOYEHHbIX K ET-485
1: NOOKMIOYEHHbIA KIMEHT MOXET MNONyyYnTb
paspelleHne Ha 3anpoc MYHKUMWA He 3anucu
YCTPOMNCTB, NOAKMOYEHHbIX K ET-485
Bit 1 0: NOAKIIYEHHbIN KITMEHT He UMeeT paspeLleHuns
Ha 3anpoc YHKUMA He 3anucu YCTPOMUCTB,
NoAakntoYeHHbIX K ET-485
1: NOOKIOYEHHbIN KITMEHT UMEET paspeLleHne Ha
3anpoc  PYHKUMMN He  3anucu  YCTPOWCTB,
NoAKItoYeHHbIX K ET-485
Bit 2 0: NOAKNIOYEHHbIA KNUEHT He MOXeT MOny4uTh
paspelleHne Ha 3anpoc  PyHKUMA  3anucu
YCTPOMNCTB, NOAKMYEHHbIX K ET-485
1: NOAOKMNIOYMEHHBbIA KIMEHT MOXeT MNOoMyyYuTb
paspelleHne Ha 3anpoc  (PyHKUMA  3anucu
YCTPOWCTB, NOAKMOYEHHbIX K ET-485
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MapameTp OnucaHue Apnpec
Bit 3 0: NOAKIYEHHbIN KIMEHT He MMEeeT paspelLeHns
Ha 3anpoc  (PyHKUMA  3anMcu  YCTPOMCTB,
noAaknoYeHHbIX K ET-485
1: NOAKMIOYEHHBIN KIMEHT MMEET paspeLueHne Ha
3anpoc OyHKUMM 3anucu YCTPOWCTB,
NoAKItoYeHHbIX K ET-485
Bit 4 0: NOOKMIOYEHHbIN KIMMEHT HE MOXET MNONyYnTb
paspelleHne Ha [ocTyn K peructpam ET-485,
KpOMe perucTpoB BepCuMM, Napons, pexuvma u
dnaros goctyna
1: NOOKMIOYEHHbI KIMEHT MOXeT MonyyYnTb
paspelleHne Ha [ocTyn K peructpam ET-485,
KpOMe perucTpoB BeEpCUMM, Napons, pexuvma u
dnaros gocryna
Bit 5 0: NOAKIIOYEHHbIN KITMEHT He MMeeT paspeLleHuns
Ha pgocTyn K pernctpam ET-485, kpome peructpos
BEpCUM, Napons, pexuma v cpnaros 4ocTyna
1: NOAKSOYEHHBIN KITMEHT MMEET paspeLLeHne Ha
poctyn Kk pernctpam ET-485, kpome perucTpos
BEpCUX, Napons, pexvmma u dnaros 4octyna
Bi 0: NOAKIIOYEHHbIN KITMEHT HE MMEET paspeLleHus
it 6
Ha 3anpoc yHKuum 3anmcu ET-485
1: NOAKMIOYEHHbBIN KIMEHT MMEET pa3peLleHne Ha
3anpoc yHkumm 3anncu ET-485
Bi 0: NOAKMNIOYEHHbIN KITUEHT HE UMEET paspeLleHmnst
it7 N
Ha HacTpouky ET-485
1: NOAKMOYEHHbIN KINMEHT MMEET pa3peLleHne Ha
HacTpouky ET-485 (aHanornyHo per. 121)
Bit 8 0: KNWEHT He ABNAeTCA OCHOBHbIM KITMEHTOM
1: KITMEHT ABNAETCA OCHOBHbBIM KITMEHTOM
Bit 9 1: KITMEHT MMEET NPaBO Ha NOAKIYEHME
(BCcerga untaetcd Kak «1» nocne NoaKnt4YeHns)
. 0: knmneHT nogkntodeH He no AlK
Bit 10 :
1: knneHT nogkrtodeH no AlK
Makcumym knmeHtoB Modbus | MakcumanbHoe 3ameyeHHoe vmcrno knmeHTtoB Modbus TCP 142
TCP (c MOMeHTa 3anycka)
Makcrumym 3anpocos, MakcumanbHas 3aMeudeHHas Harpyska Modbus 143
3anpocos/cek (c MOMeHTa 3anycka)
YacTtoTa oTBeyaemblix 3anpocos, | KonmyectBo obpabaTtbiBaeMbiX 3arnpocoB B CeEKyHAY, Ha 144
3anpocoB/cek KoTopble dhopmnpyeTcs oTBeT 6e3 onbok
Bpems oo nogknoveHns K 0: ycTaHOBNEHO NoaKnioYeHne K yaaneHHoMy cepeepy 145
yaaneHHoMmy cepsepy 1: BbINONHAETCH NOAKNIOYEHNE K yaaneHHOMy cepBepy
Modbus TCP 2 — 65534: yncno cekyHa A0 NOBTOPHOIO NOAKIIOYEHUS
65535: nepeHanpaBneHne Ha yOaneHHbln  cepBep
OTKINOYEHO
Bpemsi 4o akTMBHOro 0: yctaHoBneHo AlK
NOOKIIOYEHNSA K KITUEHTY 1: BbinonHsaeTcs AlNK 146
(vnn YCCL) 2 —65534: yncrno cekyHa 0o nostopHoro AlK
65535: AlK oTkno4yeHo
Tabnuua 8 — NapameTpbl HacTponku npubopa
MapameTp MuH.— | 3aBoackoe OnucaHue Anpec
Makc. 3HayeHue
CeTtb Ethernet
CraTtnyeckui Ecnu pgmHamunyeckas agpecauust oTknodeHa wunu | 500—
IP-agpec IP-agpec|192.168.0.11| HemocTynHa, IP-agpec npnbopa B cetn Ethernet paseH | 503
9TOMY 3HAYEHUIO
Macka nogceTtu |IP-macka|255.255.255.| cnonb3yeTcsa TOMNbKO BMECTE CO CTaTU4eCKNM IP- | 504—
agpecom 507
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MapameTp MuH.— | 3aBoackoe OnucaHue Appec
Makc. 3Ha4yeHue
Lnto3 IP-agpec| 192.168.0.1 | Ncnonb3yeTcsa TONbKO BMECTE CO CTaTUYeCKUM IP- | 508—
agpecom, nnu kak ounbtp IP ana DHCP-cepsepa 511
BkntounTb 0: ansa agpecauun B Ethernet ncnonb3ytoTcs 3agaHHble
OVNHaAMUYECKYHO 0-1 0 3HayeHus IP-agpeca, macku u wnto3a. 512
agpecauuio ¢ 1. npubop wncnone3yetr DHCP-cepBep cetn ansa
NOMOLLbIO onpenenenuns IP-agpeca, macksm un wnwo3a. Ecnu
DHCP-cepBepa cepBep  HeOOCTYyNeH, WUCMOMb3yKTCA  3HAYeHus
cTaTn4eckon agpecaumm
Vcnonb3dyeTcss nNpu  BKIKOYEHHOW  AMHAMMUYECKOW
BkntounTb agpecauumu.
GuneTp IP- 0-1 0 0: npubop NpMHMMAaET AaHHble agpecaumn ot nepeoro | 513
agpeca DHCP- oteeTuswero DHCP-cepBepa
cepBsepa 1: Nnpnbop NpMHMMaeT OaHHble agpecaunn TONbKO OT
DHCP-cepBepa c IP-agpecom wwinto3a
Bknountb 0: B kayectBe MAC-agpeca ncnonb3yeTcs yHMKanbHoe
3aaHHbIN 0-1 0 ana kaxaoro npnbopa 3HavyeHne 514
Bpy4Hyto MAC- 1: ana MAC-agpeca ncnonb3yeTcs 3agaHHOe BPYYHYHO
agpec 3Ha4YeHune
3agaHHbIn MAC- | YHukanbHoe | VicnonbayeTcsa npu BkntodeHHoMm pydyHoMm MAC-agpece | 515—
BPYYHYHO agpec |Aans kaxgoro | anga naeHtudukauum npmbopa B cetn Ethernet 520
MAC-agpec npunbopa
Mopgkno4vyeHNA KNNEeHToB
MopT Wcnonbayetca npu TCP-nogkntoveHnn K npubopy no
nogkntoveHms no| 1-65535 502 Ethernet ans obmeHa no npotokony Modbus TCP 521
Modbus TCP
IP-agpec, pAOns KOTOpPOro pesepBUpyeTcs  OOHO
IP-agpec nogkrnoyeHne. Hanpumep, agpec, C  KOTOpPOro
OCHOBHOIO IP-agpec| 192.168.0.2 | nponsBoanTCca HacTpovka npubopa. B pexume | 522—
KInneHTa Begomoro no RS-485, Ona OCHOBHOro knueHTa, | 525
nogknoyatowerocsas no RS-485, cnegyet ykasbiBaTb
agpec 127.0.0.1
0: Hactpomka napameTpoB 4epe3  Modbus-
BkntounTtb nHtepdenc unn WEB-nHTepdgenc ¢ nioboro agpeca
GunbTp no 1P 0-1 0 (mocne BBOAA napons) 526
NoaKMHOYEHNN 1 HacTpomka napameTpoB 4epe3d Modbus-
09 HaCTPOWKK nHTepgenc n WEB-uHTepdenc ocTynHa TONbKO C
IP-agpeca OCHOBHOrO KnMeHTa
Bkntountb 0: nogkntoveHmss no Modbus goctynHel ¢ noboro
dvnbTp No IP 0-1 0 agpeca 527
MOAKMIOYEHUN 1: BCce noaknoyeHnsa no Modbus A0OCTYMHbI TOMBKO C
no Modbus IP-agpeca OCHOBHOrO KInMeHTa
0: nogkntoveHme no Modbus TCP nogaepxnBaetcs
Bkntountb He3aBUCMMO OT BPEMEHM MEXAY 3anpocamum OT
3amMelleHne 0-1 1 KIMeHTa 528
HeaKTUBHbIX 1: ecnn Bce nogkntodeHnsa no Modbus TCP 3aHATHI,
KNMUEHTOB HOBbIN KITMEHT, 3anpallnBatoLLmMn NoOKIoHEHNE,
MOXeT ObITb NOAKITIOYEH BMECTO KIMEHTA, OT
KOTOPOro He NOCTynaso 3anpocoB AOorbLue
3a4aHHOro BpeMeHu
MakcumanbHoe McnonbayeTcs, ecnu BKIMIOYEHO 3aMelleHne
Bpems 0-9999 90 HEeaKTUBHbIX KITMEHTOB 529
oXnaaHus
3anpoca, cek
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MapameTp MuH.— | 3aBoackoe OnucaHue Appec
Makc. 3Ha4yeHue
Bkrtountb 0: nogkntoyeHne no Modbus TCP nopaepxunBaetcs
odepeab Ha 0-1 0 HEe3aBUCMMO OT BPEMEHM YAEPXKaHMSA NOAKMYEHNS 530
nocnegHee 1: ecnu Bce nogkntodeHns no Modbus TCP 3aHaTHI,
3aHATOoE HOBbIN  KMWEHT, 3anpalimBaloWnn  NOOKIYEHNE,
noaKrnoyeHne MOXeT ObITb NOAKMOYEH BMECTO  MOCNegHero
Modbus TCP NOLKMIOYEHHOrO KMMEeHTa, ecnn BpeMda yaepXaHud
nogknyeHns 6onbLue 3agaHHOro BPEMEHN
MakcumanbHoe
BpemMs 0- 531-
yoepxaHus 600 000 60 000 Mcnonb3yeTtcst, ecnu  BKAOYEHaA odepegb Ha | 532
nocrnegHero nocnegHee nogkntodeHne no Modbus TCP
NOAKMOYEeHNS Nno
Modbus TCP, mc
Cetb Modbus
Cob6CcTBEHHDIN 0: npmnbop nepecbinaet Bce 3anpocbl Modbus B ceTb
Modbus- 0-247 111 Modbus, peructpel npubopa HegocTynHbl o Modbus 533
naeHTudukaTop 1-247: npubop oTBeuvaeT Ha 3anpocbl Modbus c
npubopa faHHbiM Modbus-ngeHTUgurKaTopoM, He nepeckinas
nx B cetb Modbus
CkopocTtb nepe- | 75— WMcnonb3yeTcs npm obmeHe ¢ yctporictBamu B Modbus- | 534—
aaym B Modbus- | 921 600 9600 ceTn, OgMHaKOBOE 3HayeHue ansa yCTpoWMCcTB B ogHon | 535
ceTu, but/cek Modbus-ceTu
Bkntountb WMcnonbsyeTcs npm obmeHe ¢ yctporictBamu B Modbus-
NpPoBEpPKY 0-1 0 ceTn, O4MHaKoOBOE 3HadeHWe Ong YCTPOWMCTB B oaHon | 536
YETHOCTH Modbus-ceTtun
0: He ucnonbayeTcs, 6anT 3aBepLuatoT 2 cton-outa
1: 6anT 3aBepLuatoT OUT YeTHoCTM 1 1 cTon-ouT
Mcnonb3dyetcss npu obmeHe C ycTpoWCcTBamMn B
Bkntountb Modbus-ceTn TOnbKo, ecnu BKIKOYEHA MpPOBEpPKA
npoBepKy 0-1 0 yeTHocTU. OaMHaKoBOE 3HaveHue And ycTpoucTB B | 537
YETHOCTHU ogHon Modbus-ceTn
Ha He4eT 0: npoBepKa Ha YETHOCTb
1: npoBepka Ha HEYETHOCTb
Wcnonb3yetcsa npu nepepadax B Modbus-cetn B
pexnme RTU. [Mocne nepegayn 3anpoca, ecnu
Bpewms nepBbIi 6anT oTBeTa He ObIN NoNy4YeH B TEYEHME 3TOrO
oXungaHus 0-60 000 200 npoMexyTka BpemMeHu, TO OXugaHue oTBeTa | 538
Hayana oTBeTa npekpataetcs. OTBET Bcerga oXuaaeTcs He MeHbLUe
Modbus RTU, BPEMEHM MOMYaHWsa Mexay Kagpamum  (Bpems
MmC MOSiYaHMUs 3aBUCUT OT CKOPOCTU Nepedayn U paBHO
BpeMeHn nepegadn 3,5 Gant, mnn 1,75 mc ans
ckopocTen cabiwe 19200 6ut/cek).
Pexum obmeHa B Modbus-cetn, oamHakosoe
Bkntountb 3HayeHue gns yctponcts B ogHon Modbus-cetun
pexum ASCII 0-1 0 0: pexxum obmeHa RTU (dpopmat: 1 ctapt-6mTt, 8 OmT 539
obmeHa B ceTu JaHHbIX, 1 OUT YeTHOCTM unu cTon-6uT 1 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 OUT —
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 nonyyeH B TedeHue 3Toro | 540
oyepenHoro NpOMeXyTka BpeMeHW, TO OXugaHue oOTBeTa
cumMmBona npekpawaetcs. OxugaHne Bcerga He MeHblue
Modbus ASCII, BPEMEHM nepefavvM OA4HOro cumBona (3aBuMCUT OT
MmC CKOPOCTU nepegayn).

Pas3Hoe
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MapameTp MuH.— | 3aBoackoe OnucaHue Appec
Makc. 3HayeHue
BkntounTtb 0: aBTOMaTMYeCKUN nepesanyck OTKINHYEH
aBTomMatunyeckmn| 0-1 0 1: npubop nepesanyckaetca 4Yepe3 3adaHHbIN | 541
nepesanyck NMPOMEXYTOK BPEMEHU
npubopa
Bpems Mcnonb3dyeTcs, ecnu  BKMIOYEeH aBToMatuyeckun | 542
nepesanycka 5-7200 7200 nepesanyck npnbopa
npubopa, M1H
Mcnonb3yeTca ona ocTyna K pexnmMy HacTpoWKKU Mo
3apaHHbIN Ctpoka Modbus TCP. B kadectBe naponsi MOXeT ObITb
naposnb gns CUMBO- 11111 ykaszaHa cTpoka gnvHon ot 5 go 20 cumBsonoB. B | 543—
BXO4a B PEXUM nos CTpOKe He MOXeT ObiTb nNpobenoB v cneumanbHbiXx | 562
HACTPOWKK CMMBOJOB, NEPEYNCIIEHHBIX HUXKE B KaBblyKax:
Gi"<>T+=\|/?7»
3agaHHbIN Mcnonb3yeTca gna  goctyna K YCTPOWCTBaM,
naponb Ansi nogknodeHHbiM K ET-485, ana 3anpoca yHKUMA
paspeLueHns Ctpoka 3anMcu Unu ynpaerfeHusl, KoTopble MOryT UM3MEHUTb | 563—
3anucu CUMBO- COCTOSAHME 39TUX YCTpoMCTB. B kKavectBe naponda | 568
B YCTPOWCTBAa, nos MOXeT ObITb yKa3aHa CTpoka AJSIMHOM 4o 6 CMMBOJIOB.
NOOKITOYEHHbIE K B cTpoke He moxeT 6bITb Npob6enoB 1 cneumanbHbiX
ET-485 CUMBOJI0B, NEPEYUNCIIEHHBIX HXKE B KaBblYKaxX:
«Gi"<>T+=\|/?»
3agaHHbIN Mcnonb3yeTtca gna  goctyna K YCTPOWCTBaM,
naponb ang nogkntoyeHHeiM k ET-485, ana 3anpoca dyHKUMK
paspeLueHns Ctpoka YTEHUS, KOTOPble HE BIIMAKT Ha COCTOAHME 3TUX | 569—
YTeHUS U3 CUMBO- yCTponcTB. B kauecTBe naponst MoxeT ObITb yka3aHa | 574
YCTPOWCTB, nos CTpOKa AnvHon o 6 cumeonoB. B cTpoke He MOXeT
NOAKMOYEHHbIX K ObiTb nNpobenoB ¥  cneumarnbHbIX  CMMBOJIOB,
ET-485 NepeyYncneHHbIX HUXKE B KaBblYKax:
«:"<>*+=\]/?»
3agaHHbIN Wcnonb3yeTtcsa gna gocrtyna Kk peructpam ET-485,
napone Ans KpOMe pernctpoB BepCcuu, Napons, pexnma n griaros.
pocTtyna Ctpoka B kadectBe napona MoXeT ObITb ykasaHa CTpoka | 575—
K peructpam CUMBO- AnvHon o 6 cumBonoB. B ctpoke He moxeT Obitb | 580
COCTOSIHUA U nos npobenos n crneumnanbHbIX CVMMBOJIOB,
HacTpoek NMepPeYnNCIIEHHbIX HKE B KaBblYKax:
ET-485 «:"<>*+=\|/?»
BkntounTtb WMcnonbayetcs, ecnu BKMIOYEH aBTOMATUYECKUIA
pexum nepesanyck.
nepesanycka 0-1 0 0: npubop nepesanyckaeTcs 4epe3 3adaHHbi | 581
aBTOMAaTUYECKN NPOMEXYTOK BPEMEHN C MOMEHTA 3anycka
TOJSILKO NpU 1: npubop nepesanyckaeTca 4Yepe3 3afaHHbIN
npocrtoe NMPOMEXYTOK BpPEMeHM OT nocrnegHen o6paboTkm
3anpoca
0: He npoBepsieTcs
MopT ocHoBHoro | 0-65535 0 1-65535: nopTt mcnonb3yetca BmecTe ¢ IP agpecom | 582
KnueHTta Ana  onpefeneHns  OCHOBHOrO  MOAKIHOYEHHOro
kKnueHTta. B pexume Begomoro no RS-485, ecnu
OCHOBHOW KNWEeHT noakntodaetca no RS-485, astor
napameTp He UCNONb3YyeTCs.
Bknountb 0: 3awmTa OT 3anNncK perynupyeTcs ¢ NOMOLLIbIO APYruX
pexum 3amThbl 0-1 0 napameTpoB UMK OTKMNOYEHa 583

OT 3anucum no
Modbus

1: Grnokupytotca nobble 3anpocbl PYHKUMUA OT NHOOLIX
KNueHToB, Kpome cpyHkumn Modbus 1, 2, 3,4, 7,17, 20
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MapameTp MuH.— | 3aBoackoe OnucaHue Appec
Makc. 3HayeHue
Bkntountb Mcnonb3yetca ana pgoctyna K yCTPOWCTBaM,
¢unbTp no 1P nogkntodeHHeiM Kk ET-485, ana 3anpoca dyHKUMIA
NOLKITHOYEHUN 0-1 0 3anucyn unu ynpaerfieHusi, KOTOpble MOryT u3mMeHuTb | 584
Ans 3anvcu B COCTOSIHME 3TUX YCTPOMNCTB.
YCTPOMCTBA, 0: punbTp no IP He ucnonbayeTcs
NOAKMNIOYEHHbIE K 1: dmnbTp no IP BkNtoveH
ET-485
Bkntountb Mcnonb3yetca ana pgoctyna K yCTPOWCTBaM,
dunbTp no 1P nogkntodeHHeiM k ET-485, ana 3anpoca dyHKUMIA
NOAKNIOYEeHUN 0-1 0 YTEeHUsl, KOTOpble HE BAUSKOT Ha COCTOsiHME 3Tux | 585
ONSA YTeHns 13 YCTPOWCTB.
YCTPOWCTB, 0: punbTp no IP He ucnonbayeTcsa
NOAKIMOYEHHbIX K 1: dmnbTp no IP BkNtoveH
ET-485
Bkntountb
dunbTp no 1P Ucnonb3dyetcsa anga goctyna kK pernctpam ET-485,
NOAKNIYEHNN 0-1 0 KpoOMe permcTpoB Bepcun, napons, pexuma u gnaros. | 586
anga poctyna 0: omnbTp No IP He ucnonbayeTcs
K perncrpam 1: dunbTp no IP BkntoveH
COCTOSIHUA U
HacTpoek
ET-485
0: Pexxum Bepyuwiero (Master). RS-485 ncnonbsyetcs
Bknountb ANA  OTNpaBKM 3anpocoB, MNPUHATLIX OT KIMEHTOB
pexum 0-1 0 Modbus TCP. 587
BeIOMOro no 1: Pexum Begomoro (Slave). RS-485 wncnonbsyeTtcs
RS-485 Ans npyema 3anpocoB OT AOMONMHUTENBHOIO KNUeHTa,
ycnoBHo umetowero IP-agpec 127.0.0.1
BkntounTtb 0: 3anpockl He HaNPaBnNATCA Ha yaaneHHbI cepBep
nepeHanpas- 0-1 0 1: 3anpocbl OOMOMHUTENBHO HanpaeBndawTca Ha | 588
neHue 3anpocoB yoaneHHein  Modbus TCP  cepBep, KOTOpbIN
Ha yOaneHHbIN «BKMtovaeTca» B ceTb Modbus pgaHHoro npubopa
cepsep ET-485. OTBET NpMHNMaETCs OT NepBOro OTBETUBLLEIO
Modbus TCP agpecaTa
IP-agpec Mcnonb3yeTca B pexume nepeHanpasieHns 3anpocos
yOaneHHoro IP-agpec|192.168.0.11| Ha ypaneHHbin Modbus TCP cepsep. |P-agpec | 589—
cepsepa 2 yOaneHHoro cepeepa, C KOTopbiM nogaepxueaetca | 592
Modbus TCP noakKno4veHne
MopT Modbus VMcnonb3yeTca B pexumMme nepeHanpasieHns 3anpocos
TCP ynaneHHoro 0—65535 502 Ha vypaneHHbn Modbus TCP cepsep. [opt | 593
cepBepa yOaneHHoro cepsepa gns nogkntoveHms no Modbus
TCP.
Bpems VcnonbayeTcs B pexxume nepeHanpasnieHuns 3arnpocoB
oXugaHusa oo Ha yganeHHbin Modbus TCP cepsep. lNocne notepu
NOBTOPHOro 0-30 000 20 COeQUHEHUs1 C CepBepoM, MOBTOPHOE nogkniodeHne | 594
NOAKMIOYEHNS K Oyoet npou3BedeHO 4Yepe3  3adaHHOe  BpeMs
yAaneHHoMmy oxumaaHua  (nocne  3anycka npubopa nepsoe
cepsepy Modbus NOAKMYEHNe NPOU3BOAUTCH Yepe3 (PUKCUPOBaHHOE
TCP, cek Bpems — 5 cek).
Bpems Vcnonb3ayeTcs 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 Te4YeHMe 3TOro NPOMEXYTKa BPEMEHU, TO OXMAaAHUE
cepsepa OoTBeTa npekpaLaeTcs.

Modbus TCP, mc
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MapameTp MuH.— | 3aBoackoe OnucaHue Appec
Makc. 3HayeHue
Koa ucknioyeHus 0: Mpu 3anpete poctyna k peructpam Modbus
Modbus, 0-255 1 npubopa wNM NOAKMOYEHHbIX YCTpOMCTB oOTBEeT | 596
reHepvpyemoro KNMMEeHTY He BO3BpaLlaeTcs.
npu 3anpeTte 1-255: lNMpwn 3anpeTe gocTyna KWEHTY, nocrnasliemMy
goctyna 3anpoc, BO3BpaLAeTCcs AaHHbIN KOA UCKIOYEHWS.
Koa vckntodeHns 0: MNpw oTCyTCTBMM NOAKMIOYEHMS K agpecaTy 3anpoca
Modbus, 0-255 10 (Gateway Path Unavailble) otBetr  knueHTy He | 597
reHepMpyemoro BO3BpaLLaeTcs.
npu OTCYTCTBUM 1-255: Tpwn OTCyTCTBUM NOAKIMKOYEHMA K agpecaTty
NOAKMIOYEHNS K 3anpoca KAMeHTy BO3BpallaeTcs [OaHHbIM  KoA
agpecarty NCKIMIOYEHUS.
3anpoca
Koa uckntoyeHus
Modbus, 0: lMpu oTcyTcTBMM OTBeTa OT ajpecaTta 3anpoca
reHepupyemoro | 0-255 11 (Gateway Timeout) oTBeT KnMeHTYy He Bo3BpallaeTcd. | 598
npu OTCYTCTBUK 1-255: IMpwn oTcyTcTBUM OTBETA OT agpecaTa 3anpoca
oTBeTa OT KNMMeHTY BO3BpaLLaeTCs AaHHbIA KO UCKIHOYEHS.
agpecata
3anpoca
Hactponkun AMNK
Bkntountb Wcnonbayetcs, ecnu DHCP HegocTyneH (OTKNOYEH)
Mcnosib3oBaHne 0-1 1 0: DNS wnto3a He ucnonb3yeTcs 1500
cepeepa DNS ¢ 1: DNS wnto3a ncnonb3yetca ansa onpegenerHuna IP-
IP-agpecom agpeca knueHTa (unm  YCCL) p[ns  akTMBHOIO
LUM03a NOAKMYEHNs], eCnv ero agpec 3ajaH Kak Mg xocta
Bkntountb Wcnonbayetcs, ecnu DHCP HegocTyneH (OTKNOYEH)
MCnosib30BaHne 0-1 1 0: DNS ¢ 3agaHHbIM Bpy4Hyto IP He ncnonb3syetca 1501
cepBepa DNS ¢ 1: DNS c¢ 3agaHHbIM BpyYHyto |IP Mcnonb3yetcsa ans
3a4aHHbIM onpeaenennsa |IP-agpeca knuenta (unn YCCL) ans
BPY4Hyto |IP- aKTUBHOrO MOAKITIOYEHMs, ecnn ero agpec 3afdaH Kak
agpecom nmsa xocTa
3agaHHbIN Mcnonb3yeTcs npu  BKMHOYEHHOM pyYHOM ajpece
BPY4YHYHO IP-agpec 8.8.8.8 cepBepa DNS gna onpegenexuna |IP-agpeca knunenTa | 1502—
IP-agpec (vnn YCCL) ons akTMBHOro nofkntodeHund, ecnu ero | 1505
cepBepa DNS agpec 3agaH Kak MMsa xocTa
Bknountb 0: aKTMBHOE NOAKIYEHNE K KITUEHTY HE UCMOSb3yeTCH
aKTMBHOE 0-1 0 1: Modbus 3anpochkl NpuHMMaKTCA Takke oT knneHTta | 1506
noaKIitoyeHne K (vnn YCCJ) c 3apgaHHbIM agpecom, K koTopomy  ET-
KITUEHTY 485 ycTtaHaBnMBaeT U NogaepXMBaeT NOAKMAYEHNE.
[aHHbIN KNMEHT nony4aeT npaBa BTOPOro OCHOBHOMO
knueHTa ET-485

Bknountb Mcnonb3yeTca B pexume akTUBHOIO MOAKIHYEHMS K
OoTnpaBKy 0-1 1 KINEeHTY. 1507
YHUKaNbHOro 0: aBTOMaTM4eckas oTrnpaBka He NPOM3BOANTCS
MAC-agpeca 1: nocne akTMBHOIO MOLKITHOYEHUS K KIMNEHTY npmnbop
npubopa nocne OLHOKPATHO OTMNpaBnsieT COOEpPXUMOE PErncTpoB
aKTUBHOTIO 1000-1010 B Buge otBeta Modbus ©6e3 3anpoca
NOAKMIOYEHNS K knneHta (oTBeT — uJTeHwe peructpos 1000-1010
KNNEHTY dyHKUMen 3)
Bpemsa Mcnonb3yeTca B pexume akTUBHOINO MOAKMOYEHUS K
oXupaHus o KnueHTy. ocne noTepu akTUBHOIO MOAKITHYEHMS K
NOBTOPHOro 0-30 000 20 KIUEHTY, NOBTOPHOE NoaknyYeHne Oypet | 1508
aKTUBHOIO Npov3BeAEHO uYepe3 3adaHHOe BpeMS OXuaaHus
NOAKMNIOYEHUS K (nocne 3anycka npubopa nepBoe NOAKMYEHNE
KIMMEHTY, CeK npon3BoANTCA Yepe3 PUKCUPOBAHHOE BPEMSI — 5 CEK).
MopT knNuneHTa Mcnonb3yeTca B pexunme akTUBHOIO NOAOKIMIOYEHUSA K
(v YCCJ) onsa|0-65535 20502 knueHTy. MopT knneHTta (nn YCCA), k kotopomy  ET- | 1509
aKTUBHOIO 485 ycTaHaBNMBaET aKTUBHOE NMOLKITOYEHME.
NOAKMNYeHNs
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MapameTp MuH.— | 3aBoackoe OnucaHue Appec
Makc. 3HayeHue
Agpec knnenTta | Ctpoka modbus. VMcnonb3yeTcs B pexume akTMBHOro nogkroyeHusa Kk [1510—

(v YCCQ) onsa| cumso- overvis. knueHnty. Agpec (IP unm uma xocta) knueHTta wmnu | 1541
aKTUBHOTIO nos com YCC]] pnsa akTMBHOIo NOAKNYeHNs
NOAKMYeHus

Tabnuua 9 — CocTtosiHne ngeHTudmkauumn npmndopa gna AlMK

MapameTp OnucaHue Appec
Tun npnbopa cm. permctp 0 1000
Bepcus nponsBkm cM. permcTp 1 1001
YHukaneHelin MAC-agpec Mo6anbHo yHukanbHbin MAC-agpec npubopa, koTopbin | 1002—
MOXET ObITb UCMOMb30BaH 47151 MAEHTUMKALMN KITUEHTOM 1007
Bit 0 0: owmnbka npu YteHmmn yHukaneHoro MAC-agpeca
®narn coctosiHma AlNK 1: pernctpbl 1002-1007 copgepxat rnobansHo | 1008

yHuKkaneHbln MAC-agpec
0: He 3agaH KoA akTuBauum Ha cepepe cbopa

Bit 1
JaHHbIX
1. 3agaH ko4 akTMBauum Ha cepepe cbopa
JaHHbIX

Bit 2 0: ET-485 He TpebyeT HOBOro Koga aktmeauuu ot
cepBepa cbopa AaHHbIX
1: ET-485 TpebyeT HOBbLIN KOA4 akTMBaumm OT
cepBepa cbopa gaHHbIX

Bit 3 0: noakn4veHne He akTMBUPOBAHO CEPBEPOM

cbopa AaHHbIX
1: nogknioYeHne akTMBUPOBaHO cepBepoM cbopa
OaHHbIX

Ta6nuua 10 — YnpasneHue naentudukaumen npndopa ansa AlK

MapameT MuH.-Makc. |HayanbHoe OnucaHune Appec
p 3HayYeHue
Koa, nepenaBaembili ¢ cepBepa cbopa AaHHbIX U
Koa oTOOpaXkaembll Ha  CTpaHULE  HaCTPOMKK
aktuBauum | 10 000 000 — |100 000 000 mpubopa yvepes WEB-nHTepderic (n. 7.3). Mpu [1009-1010
npubopa Ha| 100 000 000 BBOAE KoAda Mnonb3oBaTerieMm Ha cepBepe cbopa
cepBepe unn 0 OaHHbIX, npubop 1 AlK noaknoveHne
cbopa CTaHOBATCS AOCTYNHbI JAHHOMY MONb30BATENHO.
OaHHbIX 0 — nogknYyeHne akTMBMPOBaHO

10 000 000 — 99 999 999: koo akTMBaLUK
100 000 000: koa He NPUCBOEH

7.3 HacTtpownka ET-485 yepe3 WEB-uHTepcenc

HacTtponka yepe3 WEB-uHTepdgenc soeinonHaetcsa ¢ nomowsto WEB-6paysepa.

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

MpumeyaHue — ecnu Gpay3ep HacTpOeH Ha MCNONIb30OBaHME NMPOKCU-CepBepa, TO ANA A4ocTyna K
npubopy B nokanbHOM ceTn Heobxoaumo no6aBuTb ero IP-agpec B UCKIMIOYEeHUss B COOTBETCTBUMN C
AOKyMeHTauuen Kk 6paysepy.

OT06pa3utcs rmaBHas CTpaHuLa C 3arofioBkammn BKNagokK Anst nepexona B Apyrue pexunmei.

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

OTo6pa3suntca 3anpoc napons Ans 4OCcTyna K HacTporkam npubopa (3aBoackoe 3HadeHve — 11111).

Mocne BBOOA Napons u HaxaTusi KHOMkM «Bxoa», ecnu naponb ykasaH NpaBuibHO, pa3peLlaeTcsa 4OCTynN
K pexumy HacTpownku. OTobpasnTcsa cTpaHuLa HaCTPOEK CO CMMCKOM NapaMeTpoB, NepeyvmcneHHbIX B Tabnuue
8. Ecnn naponb yka3aH HeBepHO, CHOBa 0TOBpa3nTCcsa 3anpoc naponsi.

lMocne BHeceHMst U3MEHEHW B MNapameTpbl HeobXooMMO HaaTb KHOMKy «CoxpaHutb». [lpu 3aTOM
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 npubopa). Ecnvn npu HaxkaTum Ha kKHoMNKy «CoxpaHuTby» B napameTpax obHapyXeHbl
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ownbKK, HM OOMH NapamMeTp He COXpPaHAEeTCs, a Ha3BaHMS OWNMBOYHbLIX NapaMeTpoB ByaAyT BblAeNeHbl KpacHbIM
LBETOM.

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

Mpun HaxxaTuK Ha KHOMKY «[lepe3anycTnTb» BCe COeANHEHMUS U BbINOMHAEMbIE onepauum npyemal/nepenaym
npepbIBalOTCH, U NpMbop nepesanyckaetcd. Ecnn oo atoro 6binm caenaHbl U COXpaHeHbl B NaMaTn npubopa
N3MeHeHMs B napameTpax, TO 3T U3MEHEHUS BCTYNatoT B Cuny.

MpumeyaHue — ecnu napameTpbl agpecaunn B cetun Ethernet (MAC-apgpeca, IP-agpeca, HacTpoek
DHCP) 6b1n1 uaMmeHeHbl U COXpaHeHbl, TO B OTBET Ha HaXxaTue KHonku «lMepe3anyctutb» 6paysep MmoxeTt
He 3arpy3uTb CTpPaHu1LYy nocre nepesanycka npubopa. 3To BbI3BaHO obOpalleHuneM 6paysepa K npubopy
no npexHemy agpecy. B Takom cnyyae nogknioyeHue cneayeT BbINOSIHUTL 3aHOBO.

Mpun HaxaTnm Ha KHONKY «BbIxoa» pexxMm HacTPONKM 3aKpbiBaeTCH, CHOBa OTOBpaxaeTcs 3anpoc napons.

7.4 HacTtpownka ET-485 yepe3 Modbus-uHtepdpenc

HacTtpoika yepe3 Modbus-uHTepdenc BbINONHAETCA Npy MNOAKMOYEHMM K NPpUBOopY C MOMOLLBIO KITMEHTA
Modbus ¢ nogaepxkon npotokona Modbus TCP, no ero IP-agpecy (3aBoackoe 3HadyeHne — 192.168.0.111), ¢
ykasaHmem Modbus-ngeHtndpumkatopa npnbopa (3aBoackoe 3HadveHue — 111). B pexxume BegomMoro no RS-
485, HacTpoKKa Takke MOXET BbINONHATLCS BeAyLWw MM ycTporncteoM B ceTu Modbus.

[na HacTporikn napameTpoB HeobxoauMmo 3anucaTb CTPOKY nNaponsi B napameTp BBoga Napons
(Tabnuua 6). 3aBoackoe 3HaveHue naponsa — 11111, T.0. gnsa 3anvcm 3aBoackoro napons B pernctpbl ¢ 100 no
104 cnepyet 3anucatb uucno 49 — ASCIl-kog eanHuubl. Ecnu naponb ykasaH BEPHO, MapameTp pexuma
(Tabnuua 7) npuHUMaeT 3HayYeHne 1 — pexmm HaCTPOMKM.

B pexume HacTpowmku Ongd 3anucu OOCTyNeH napameTp ynpasnsiowen komaHgbl (Tabnuua 6), a Takke
napameTpbl HacTPonKN (NepeyncneHHole B Tabnuue 8). MNMocne 3anncu B perucTpbl NapamMmeTpoB HACTPOWKM
HYXXHbIX 3Ha4YeHWW, crnegyeT 3anucaTb B NapamMeTp YNpaBrsioWen KOMaHObl 3HadeHne 2 — KomaHay
«CoxpaHuTb». MNMpaBUNbHOCTb 3HAYEHUI COXPAHEHHbIX NapaMeTPOB MOXHO MNPOBEPUTL CpaBHEHMEM HabopoB
HacTpavBaeMbIX NapameTpoB M COXPaHEHHbIX napameTpoB. Ecnn Habopbl coBnagalT, HOBble 3HAYEHUS
HACTPOEK NPUHATLI U COXPaHEHBI.

[nsa c6poca coxpaHeHHbIX NapamMeTpPoB K 3aBOACKMM 3HAYEHUAM B peXMME HAacTPOMKM cnegyeT 3anucatb
B MapameTp ynpaensaioLen kKomaHabl 3HadeHe 3 — komaHaa «BepHyTb 3aBoacKue».

Ona Toro, 4tobbl COXpaHEHHble 3Ha4YeHUs MapamMeTpoB BCTYNWAW B cuny, Npubop AO/mKeH ObiTb
nepesanyLleH. Yepes Modbus-uHTepdenc nepesanyck npovM3BogMTCs 3anucbid B napamMeTp ynpasnstowen
KOomMaHObl 3HaveHns 1 — komaHabl «[lepesanyck».

[1na BbIxo4a 13 pexkuma HacTporiku cnegyeT 3anucatb 0 B nepBbIN perncTp napameTpa Beoga napons. MNpu
39TOM BCE PErucTpbl BBOAA Naponsd M peructp napameTpa ynpasnsiolenn KoMaHabl oumaTca (NpUH1MMaroT
3Ha4veHue 0).

8 KOMIMJIEKTHOCTb

B komnnekT noctaBkn ET-485 BxoauT:

- NpeobpasoBaTenb MHTEPAENCOB ET-485......cccooiiiiiicie e 1 wr.
- PYKOBOLCTBO MO 3KCMIYATALMM, MACTIOPT ..eruuneeeeeeeeeettnnasseeaeseseessnnaseeaeeeesssssnnaaaeaeseeesssnnnnnnns 1 wr.
- Kabernb coeaUHEHUSI C CETBI0 EthEINEt ... .cceeiie e 1 wr.
e 1= 1Ce =T o IR F= T (o] o Yo 1o &= 1 wr.

9 CPOKCNYXBbl U TAPAHTUA U3TOTOBUTENA

9.1 Cpok cnyx6bl nsgenusa — 10 net. No nctevyeHnn cpoka cnyxbbl 06paTUTLCA K M3rOTOBUTENIO.

9.2 FapaHTUNHBIA CPOK XpaHeHna nsgenusa — 3 roga.

9.3 FapaHTUHBIA CPOK IKCNyaTaunm nsgenus coctaBnsaeT 36 MecsiLeB CO AHA NPoaaxu.

B TeueHune rapaHTUHOro cpoka aKkcnnyaTauum n3rotoBuTenb NPons3BoauT 6ecnnaTtHo PEMOHT usgenus
npu cobntogeHnn notpebutenem TpeboBaHMi PykoBoACTBa NO aKCnnyaTauum.

N3penue He noanexuT rapaHTUMHOMY OGCMYXXMBaHUIO B CEeaYOLWNX CyYasx:

OKOHYaHWe rapaHTUNHOIO CPOKa;

Hannume MexaHU4ecKUx NoBpeXaEeHUI;

Hanuyve crnefoB BO3AENCTBUSA Briarv Unv nonagaHue noCTOPOHHUX NpeaMeToB BHYTPb U3AENus;
BCKPbITUE N CAMOCTOSATENbHbIA PEMOHT;

noBpexaeHne, BbI3BaHHOE 3NEeKTPUYECKUM TOKOM MpU HanpsKeHuu, 3HavyeHne KoToporo 6bIno Bbille
MakcumarnbHO AOMyCTUMOro, yka3aHHOro B PykoBoAcTBe Mo aKcnnyatauuu.
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9.4 MapaHTUnHOE obCcnyKMBaHMe NPON3BOANTCS MO MECTY NpnobpeTeHuns.

9.5 T[apaHTMsa M3roTOBUTENS HE PacnpoCTPaHSAETCA Ha BO3MELLEHUS] MPAMbIX UMM HENPSAMbIX YObITKOB,
yTpaT WM Bpeda, CBA3aHHbIX C TPAHCMOPTMPOBKOW M3genus A0 MecTa npuobpeTeHuss unu go
N3roToBUTENS.

9.6 MocnerapaHTuiiHoe 0BCNYXMBaHME BbINOMHAETCA M3rOTOBUTENEM.

MNpumevyaHne — y6egutenbHasa npocb6a, Npu Bo3BpaTe U3genuAs WNU nepepaye M3penusi Ha
rapaHTUMHOE UMM NocrierapaHTUHOe obCnyXuBaHuWe, B Nomne CBeAeHUMN O peKknamauusax B nacrnopTre
noApo6HO yKasbiBaTb NPUYUHY BO3BparTa.

10 TPAHCNOPTUPOBAHUE N XPAHEHUE

ET-485 B ynakoBKe M3roTOBUTENS OOIMKEH XPAHUTLCS B 3aKPbITOM NMOMELLEHMM C TeMNepaTypon OT MUHYC
50 po +60 °C n oTHOCUTENBHOW BNAXHOCTbIO He 6onee 80 % npu OTCYTCTBUM B BO3AyXe NapoB, BPeaHO
AEVNCTBYIOLLMX Ha YNakoBKy 1 maTepuansl npubopa.

Mpwn TpaHcnopTupoBaHun ET-485 noTpebutenb gormkeH obecneunTb 3awwmTty npubopa OT MexXaHUYeCcKnx
NnoBpeXaeHun.
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MpunoxeHune A
(obs13aTenbHOE)

Bepcuu N N3AMEeHeHusA

Bepcun BCTpoeHHOro nporpaMmHoro obecneveHnst nepeymncneHsl B Tabnuue A.1.
Bepcuu npnbopa ykasaHbl B Tabnuue A.2.

Ta6nuua A.1 — Bepcun BCTpOEHHOro nporpaMMHoro obecneveHus

Bepcusa

[aTa Bbinycka

MpumeyaHus

7

11.10.2013

I'IepBaﬂ BbliNnyLleHHaa Bepcua

8

29.11.2013

HekoTopble N3MEHEHUA AN NOBbILLEHUS CKOPOCTU paboThbl U
OTKa30yCTOMNYMBOCTH

24.12.2013

M3meHeHa paboTa B HekoTOopbIX pexunmax B cetu Ethernet (nobaeneHa
BO3MOXHOCTb BKIHOYEHUs1 npnbopa 6e3 nogknoveHHoro kabensa Ethernet,
OTKINtoYeHne kabens Bo BpeMsi paboTbl nprdopa)

10

24.03.2014

[o6aBneHbl cyeTYMKM COObITUI/COOEB;
[obGaBneHa onuusi neprMoanyecKoro nepesanycka npudopa

11

22.04.2014

HononHutenbHbin pexnm «Begombii RS-485 + KnveHt Modbus TCPy;
[ob6aBneHa onuus 3aWwmTbl OT yHKUMIA 3anmcy no Modbus

12

14.05.2014

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

[obaBneHbl JONONMHUTENbBHBIE HACTPOWKK Be3onacHoCTY (Maponu Ans
3anucn/uteHnsa no Modbus, domneTpel noptos TCP);

ABTOMaTMYECKMI Nepesanyck MoXeT ObITb HACTPOEH Ha cpabaTbiBaHne
TOMBKO MpUY NPOCTOe

13

21.05.2014

HacTporiku JONONHUTENBHbIX PEXUMOB Npubopa fobasneHsl B HTTP-
NHTepdenc

15

6.06.2014

[ob6aBneHa BO3MOXHOCTb BKITlOYeHMs nepeagpecaunn TCP B pexnve
Begyuwiero RS-485

Bepcus BcTpoeHHoro MO gobasneHa Ha rnaBHyto cTpanuuy HTTP-
UHTepdenca

16

07.08.2014

[obaBneH pexunm akTMBHOro nogkntodeHuns k knuenTty (AlK) ans
noaknoYeHnst npubopa, nMetoLLero guHammdeckun IP agpec (Hanpumep, us
cuctembl Overvis);

Hoebii HTTP-uHTEpdenc anst npocMoTpa COCTOSIHUS Npubopa U HaCTPONKK
yepe3 WEB-6paysep;

YrnydweHa 0Tka3oycTon4nmBocCTb Npubopa npu paboTte B Te4eHne JONroro
BpeMeHu 6e3 nepesanyckoB

17

02.09.2014

M3ameHeHa npoBepka naponen (qobaBneHa BO3MOXHOCTb YCTAHOBKM
HECKOMNbKUX NOXOXMX Naponen)

18

16.10.2014

M3ameHeHa nonutuka ceccui knueHtoB Modbus (npaBa, BblgaHHbIE MO
naporio, COXPaHSTCH B TeYeHNe 3a4aHHOro BPEMEHN, eCIN KITMEHT
obpauaetcsa He k ET-485, a k gpyrum npmubopam B cetn Modbus)

20

22.01.2015

[obaBneHa BO3MOXHOCTb OOHOBIIEHUSA BCTPOEHHOro MO

Ta6bnuua A.2 — Bepcum npubopa

Bepcusa

[aTa Bbinycka

MpumeyaHus

1

11.10.2013

I'IepBaﬂ BbinyLwleHHaa Bepcuda

4.12.2014

N3meHeH gpareep RS-485 ansa yBennueHus ymcna nogkmoYeHHbIX
YCTPOWCTB;
M3meHeHa mapkupoBka (aobaBneHbl nognucy knemm “L” n “N”)

22.01.2015

CHwmxeHa apkocTb curHana «lutaHune;
[obaBneHa BO3MOXHOCTb XpaHeHUs1 dparioB 06HOBNEHNs1 BCTpoeHHoro N0
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MpunoxeHune b
(pexomeHayemoe)

MopkntoyeHue k Ethernet

NoAKIMIYeHHbIX YCTpoicTB. MopaknioyeHne 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 YCTPOWCTB, MNPOBOAATCA KBaNM(UUMPOBAHHLIM MepcoHanoM (ceTeBbiM
agMUHUCTPATOPOM).

: BHUMAHME! NMopgkniovyeHne npubopa k cetu Ethernet Tpebyer B3aMMHOro cormnacoBaHusi HacTpoek

1 IP-agpecauus

Mpwn cBsi3u ycTponcTe no cetn Ethernet no npotokony TCP/IP, ons onpegenenns oTnpaBuTens 1 nony4vaTtens AaHHbIX
Ka)kgoe yCTPOMCTBO Ucnonb3yeT Habop HacTpoek IP-agpecaumn. YCTPONCTBO XpaHUT B NAMATU COOCTBEHHbIN, YHUKATbHbIN
B Npeaenax ogHon nogcetu IP-agpec (YeThipe GanTa, 3anncbiBaeTcs B BUAE YEThIpeX LenbiX YyMcen B gnanasoHe 0-255,
pasgeneHHbIX ToYKkamu), Macky NOACETU, OAMHAKOBYIO AN BCEX YCTPOWUCTB B MOACETU (3anucbiBaeTcs aHanornyHo IP-
agpecy) u IP-agpec wnto3a, KOTOpbIN UCNOMb3yeTCcsa AN CBA3U C ApyrnMn ceTaMu. [Ins npaBunibHON CBA3WN YCTPOWUCTB B
noaceTn HeO6XoaUMO BbINOSTHEHUE HECKOMBbKUX YCNOBUIA:

1) Macka oguHakoBa Ansi BCeX YCTPOMCTB B opHom noacetu. Kak npaBuno, B HeOGOMbLUMX FOKamnbHbIX CETAX
ncnonb3yetcs macka 255.255.255.0 .

2) Macka HauMHaeTcsl ¢ rpynnbl GUT, YCTAHOBMNEHHbIX B 1, 3@ KOTOPOW criedyeT rpynna 6uT, copoleHHbIx B 0.

3) Bo Bcex IP-agpecax ycTpoWcTB B OOHOM MOACETU OWTbI, KOTOpble B Macke ycTaHOBMeHbl B 1, O4MHAKOBbI, U
npeacTaBnalT agpec noacetn. Ons macku 255.255.255.0 B nokanbHbIX CETAX Hauboree 4acTto UCMONb3ytTCs
agpeca, HauymHawwmecs co 192.168 . TpeTtun Gant MOXeT OblTb UCMNONMb30BaH Kak HOMep MOACETU B CrOXHOM
nokaneHon ceTun. B HeBonbLunx ceTax TpeTu 6anT, Kak npaBuno, paeeH 0.

4) Habop 6ut B IP-agpecax ycTponcTB, KOTOpbI€ B Macke cOpoLlueHbl B 0, yHUKaneH Anis kaXaoro yCTpoMCTBa B npeaenax
OfHOW noaceTw.

5) B GonblUMHCTBE Criy4aeB B CETb BKMYAETCA YCTPOWCTBO (HanpumMmep, poyTep), UMetoLLee CBs3b C APYTMMU CETAMMU.
Yacto ons Hero pesepsupytoTtca agpeca 192.168.0.1, unm 192.168.0.100, unn 192.168.0.101. B Takom cny4vae
OPYrMM yCTpOWCTBam B CETU yKa3blBaeTcs IP-agpec aToro ycTponcTBa B KadecTBe agpeca Lno3a. YKasaHne 3Toro
agpeca Heobsi3aTenbHO ANs CBA3W YCTPOWCTB B MOACETM Mexay CODOW, U UCMONb3yeTcsl TONMbKO AN CBSA3U
YyCTPOWCTBa B OAHOWN MOACETU C YCTPOMUCTBAMU B OPYIUX CETSIX.

3aBofckme HacTponky agpecaumm npeobpasoBatensa nHrepgencos ET-485 ykasaHbl B Tabnuue b.1.

Tabnuua B.1 — 3aBoackue HacTponkn agpecaunn ET-485

MapameTp 3HavyeHue
IP-agpec 192.168.0.111
Macka nogcetu 255.255.255.0
Llnto3 192.168.0.1

Mpun 3aBoackmx HacTporkax ET-485, ons cBA3M C HUM YCTPONCTBO-KNMEHT (U niobble ApyrMe yCTpPoWCTBa B TOMW Xe
noaceTun) OOJMKHO ucnonb3oBaTh Macky 255.255.255.0 n agpec, HaumHatowwmincs co 192.168.0 . YeTtBepThin OanT agpeca
MOXeT ObITb Mo6bIM B AnanasoHe 1-255, kpome 111. Ecnu nogkntoveHne nponssognTcs He Hanpsamyto mexay ET-485 u
YCTPONCTBOM-KIMEHTOM, @ B CETU C HECKOSIbKMMW YCTPOMCTBAMM, afjpec TakkKe He MOXET OblTb paBeH HW OOHOMY K3
afpecoB Opyrux yCTpoMCTB B noAaceTu. B crnyyae, ecnu B ceTn MCNOMb3yeTCsl HECKOMbKO YCTPOWCTB, Y KOTOPbIX Macka u
nepeble Tpu 6anta IP-agpeca oTnuyatoTcst 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 3TOro ycTponcTtea ¢ ET-485 Hanpsamyto. 3To NO3BONUT HacTpamBaTb YCTpPoUCcTBO U ET-485 ona npamowm
CBSA3M Unun ansa sknoveHnsa ET-485 B ceTb.

2 HacTtpouka ycTtpomMcTBa-KnmeHTa

HacTtpovika agpecauuun ycTponcTBa MpPOM3BOAUTCA B COOTBETCTBMM C [AOKYMEHTaLMen K 3TOMy YCTPOWCTBY M K
nporpaMMHOMYy ob6ecneyeHunto, UCMOMb3YHLLEMYCH Ha HEM.

Hwxe npuBeaeH npumep HacTporiku nepcoHanbHoro komnetotepa (1K) noa ynpasneHnem onepauuoHHOW CUCTEMBI
(OC) Windows XP vnn Windows 7 ans ces3u Hanpsimyto ¢ ET-485, umetowium 3aBoackune HacCTporKu.

[ns HacTpolikmn ceTeBoro agpeca B onepaumoHHon cucteme (OC) Windows cnegyeT OTKpbITb CMUCOK CETEBbIX
nogkrntodeHun OC. [ina atoro, B 3aBucuMocTi oT Bepcum OC, BbINOMHUTL AENCTBUS, NEPEUNCIIEHHBIE HUXKE:
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Ona OC Windows XP:
1) Bantn B OC nog y4eTHOW 3anucbio agMuHMcTparTopa.
2) BeblbpaTtb «[lyck->lNaHenb ynpaBneHns».
3) Ecnu nyHKTbl NaHenu ynpasneHus pasaeneHsl Ha KaTteropun, BoibpaTb kateropumto «CeTb U NOAKMIOYEHUS K
NHTepHeTy».
4) OTKpbITb NYHKT «CeTeBble NOAKITIOYEHUS».

Onsa OC Windows 7:

1) Bawnty B OC noa y4eTHOM 3anncblo agMUHUCTpaTopa.

2) Bblbpatb «[lyck->IlaHenb ynpaBneHus».

3) Ecnu nyHkTbl NnaHenu ynpaBneHus pasgeneHsl Ha kateropuu, Beldbpats kateropmio «CeTb n IHTEpHET».
4)  OTKpbITb NYHKT «LleHTp ynpaBneHus cetaMmu u obLmum SOCTYNOMY.

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

[anee BbINONHUTL cneayloWne AeACTBUS:

1) B OTKpbIBLUEMCH OKHE MNOAKMYEHU BblIbpaTb HY)XHOE MOAKMIYEeHUe yepes ajanTtep, agpecauuio KOTOporo
Heobxo4MMO M3MEHUTb. MHOrMe KOMMNbTEPbl MMEHOT TONbKO OAMH afanTep U OOHO MNOAKITYEHMe, KoTopoe byaeT
oTobpaxaTbCsl B JaHHOM OKHe. Ecnn B OKHe noka3aHO HECKOJTbKO NOAKIMIOYEHWI, BbIOpaTb HY>KHOE MOAKMYEHNE,
nucnonb3ys Ha3BaHWe aganTtepa B NOANUCK NOOKIHOYEHMUS, NN 0BPaTUTLCA K CUCTEMHOMY aAMUHUCTPATOPY.

2) LUWenkHyTb No 3Hayky BbIOpaHHOro MOAKMIOYEHMS MPaBOW KHOMKOW, BbIOpaTb B BbiNagaltolwemM MEHI MyHKT
«CponcTtBa». OTKpoeTCcsi OKHO CBONCTB, MPMMEpP OKHa MokKa3aH Ha pucyHke b.1.

Dfwwe | onoHuTensHo O 6wme

HD,EI.K.FIHJ‘-IEHHE HEQES! | I'IapaMEprl IP HOrYT H3ZHAYSTECA AETOMATHYECKH, BCAH CETE
NOQOEMHKWEIET ATY BOSMOMKHOCTE. B NPOTHEHDM CRY43E NapareETpel

B8 3Com 3C905TH-bazed Ethernet agan IP' roskHO N0NY4MTE Y CETEEOrD S0 MHHUCTPAT 0P,

K.OMAOHEHTE, MCNONESYEMEIE 3THM NOLKADYEHHER. (O Domyuure |P-agpec aETOMATHYECKM

.@; M AaHMPOELLWE NakeTos Do el (%) Henanesoeate casayowmi | P-agpec: |
[ " [
=Ei-=£l|:uausp CETEBOMQ MOHHTOR. |l ([P 192 188 0 2
| L3 [ pomokon MerepHeTa [TCPAIP] -
| b Macka nogceru: 285 285 285 . 0
£ > ) > Y
[ O zHOBHOM Wnho:s: )
|
|
OrncaHue |
Mporokon TCPAP - cTaHaapTHEIR NpoTokoa rnofansHex () Wcnonesosate casayowme anpeca DNS -cepespoes:
CETEH, OAECMEYHBAILLIME CEASE MEHY DASIHYHBIMK i
B3 a0 ZACTEYKILLMMM CETARMM, Mpeancuur zerapid DS -cepeep:

AneTepHaTHEHER DN S -cepeep:
NP NOQKTHYMEHHW BEIBECTH SHAYOK B DONACT YBELOMIEHHIA 1

HEEQOMOATE NPM OFPAHMYEHHOR MAM OTCYTCTEYHOL ER

[ ok || Omems | ok || omens |
PucyHok B.1 — Npumep okHa CBOWCTB PucyHok B.2 — lNpumep okHa cBoncTB
nogkntoyeHna B OC Windows npotokorna TCP/IP B OC Windows

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

4) BbibpaTtb onuuio «Mcnonb3oBaTh criegyowmii IP-agpecy.

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

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

7) Tons «OcHoBHom wrto3», «[pegnountaembin DNS-cepBep», «AnbTepHaTuBHbii DNS-cepBep» ocTaBuTb
NyCTbIMU.

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

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

10) Ecnu npu 3akpbiTum OKOH, Npu npumeHeHun napameTtpos OC npennoxut nepesarpys3vtb KOMMbIOTEP, OTBETUTL
yTBEPAUTENLHO.
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3 MNoaknroyeHue K Internet

BHUMAHUE! HactosTtenbHO pekomMeHOyeTcs noAkrnouveHue npubopa k cetu Internet npoBoautb nopa
HabnwageHMeM CUCTEeMHOro agMMHUCTpaTopa fOoKanbHOWM ceTu WU/unu npeacrtaBuTensa npoBangepa
WHTEepPHeT-yCnyr.

[na nogknoyeHns npubopa k Internet ncnonesyiite cneayowmne pekomeHgauuu:

e y MpoBamgepa ycnyr nHTepHeTa (ganee nposangep) cnegyeT NONyyYuTb BbIOEMEHHYHO NUHUIO CO cTaTtuyeckum |IP-
agpecom (ONA MNOAKMIOYEeHWs ¢ guHammyeckuM |IP-agpecom crnegyeT vcnonb3oBaTb akTUBHOE MOAKIHOYEHME K
KINEHTY);

e ecnu npoBangep BbINOMHSAET NpuBA3Ky nogkmnoyeHms k MAC-agpecy, n gaHHoe nogkrniodeHune K Internet yxe
MCMOMb30Banocb MepcoHanbHbIMKY KOMMbIOTEPAMU WM APYrMMU YCTPOWCTBaMW, TO BO3MOXHbI [Ba BapuaHTa
paspeLleHns NOAKIHYEHNS:

a) NoAKMYNTL NPUBOP K NepCcoHanNLHOMY KOMNbIOTEPY Hanpsamyto (cm. n. 5.2.1) un yaHate MAC-agpec npubopa (cm.
n. 7). Coobwmtb npoangepy o6 nameHeHnm MAC-agpeca Ha 3HadeHne MAC-agpeca npubopa;

©) onpepenutb 3HadeHve MAC-agpeca Onsi MOAKMKOYEHUS K MHTEPHETY MO HACTpoWKaM YCTPOMCTBa, paHee
NCMNOMb30BaBLLEro 3TO MOAKMIOYEHWE, UNU y3HaTb ero y nposavigepa. [logknounte nNpubop K nepcoHanbHOMY
KOMMbIOTEPY HaNpsiMylo U M3MEHUTb NapamMeTpbl npubopa: «BknouMTb pydHor MAC-agpec» U «3afaHHbI pyYHON
MAC-agpec» — Tak, 4Tobbl py4yHon MAC-agpec Obin BKMOYEH, a 3a4aHHOe 3HavyeHne B Npubope COOTBETCTBOBAsO
MAC-agpecy, kK KoTOpoMy NpuBS3aHO nogkntoyeHre Internet;

e nogknioyveHne npubopa HanpsMmylo K kabento npoBangepa He PEKOMEHOYeTCs; MpU MOAKIHYEHUN Yepe3 poyTep
(mapwpyTtusaTtop) kabenb npoBangepa nogknovaeTcs Kk pagbemy poytepa “Uplink” (06bI4HO BblAENEHHOMY LIBETOM U
He uVMellWeMy HOMepa, B 3aBMCMMOCTU OT W3roTOBUTENS poyTepa ob6O3HavyeHWe MOXET OTAMyaTbCH, CM.
AOKyMeHTauumto Kk poytepy). [Ina nogkntodeHuns npubopa kK poytepy npumeHsietcs kabenb Ethernet Straight-through
(Bx0AUT B KOMMNeEKT). [onb3ysAck AOKYMeHTauMen Kk poyTepy, crieqyeT HacTpOUTb poyTep Ans noakmnoyeHus K Internet
B COOTBETCTBMM C peKkoMeHZauusiMvM MnpoBavaepa. Takke B HacTpowkax poyTepa crnegyeT BKIHOYMTb
nepeHanpasneHne NpMxXoasaLMX Ha NpeaocTaBneHHbIN NpoBanaepom cratmdeckuii IP-agpec 3anpocoB Ha IP-agpec
npubopa (3aBoackas HacTpovika — 192.168.0.111);

e criegyeT yoeouTbes, YTO NogknodeHne npubopa k Internet OyaeT 3awuiLieHo cTaHgapTHBIMY cpeacTBamMm (cm.
HUXe);

¢ npu obpaweHumn kK npubopy B cetu Internet cnegyet ncnonssosatk |IP-agpec, npeaocTaBneHHbIN NpoBaiaepoMm.

4 3awmTa noaKnr4vYeHus

e ET-485 umeet 6a3oBble cpeacTBa 3allMTbl OT HECAHKLMOHNMPOBAHHOIO AocTyna no cetu Ethernet.

e unbTp IP-agpeca anga HaCTPONKM MOXET ObITh BKITHOYEH Ans paspelwenns goctyna k HTTP u Modbus nHtepcdericam
npmbopa €AMHCTBEHHOMY OCHOBHOMY KNMEHTY. OCHOBHbIM KIMEHTOM MOXeT ObiTb Beayllee YCTPOWCTBO B CETU
Modbus (RS-485) nnn knueHt B cetn Ethernet ¢ 3aganHbIM IP, unu knueHT, nogkniodeHHbn no AlMK. JocTyn k ceTu
Modbus npu 3TOM MOXeT He orpaHU4MBaTbLCH;

e unbTpbl IP-agpeca ans Modbus TCP moryT ObITb BKIHOYEHbBI ANS pa3pelleHns goctyna no npotokony Modbus k
cetn Modbus (RS-485) u k ET-485 eQMHCTBEHHOMY KITUEHTY;

e GunbTpbl IP-agpeca ansa 3anucu u/unm YTeHust MoryT ObiTb BKMOYEHbI NS paspeLlleHns 3anpocoB Mo NpOoTOKONy
Modbus eaNMHCTBEHHOMY KITUEHTY;

e HacTpoWku npubopa MoryT ObITb U3MEHEHBI yaaneHHo TONbKO Nocne BBOAA Napons (He meHee 5 3HakoB). [MoBTopeHne
HenpaBUIbHbIX NApoie ¢ Lienbio nogdbopa NpaBUNbHOIO 3Ha4YeHUs 6rokMpyeTcs Npubopom;

e Maponu JocTyna MoryT ObiTb YCTAHOBIEHbl Afsi OrpaHMyeHust 3anmcu u/unm yteHusa no Modbus n ansa 4vteHus
COCTOSIHUSA U HacTpoek npmnbopa ET-485;

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

MpumeyaHue — npu NpaBUIIbLHO BBEAEHHOM NMaporie JOCTYMN OTKPbIBAETCA B HE3aLMLLEHHOM coeanHeHum. Mpu
HeobXxoAMMOCTM CMEHbl HacTpoeKk B ceTu (0cobGeHHO B ceTsAx, 6e30MacHOCTbL KOTOpPbIX He obecneuymBaeTcs
MHbLIMW cpeAcTBaMM) HAaCTOATENbHO pPeKoOMeHAyeTcsl BKIHYUTbL onuuto ET-485 «cpunbTp no IP nogkntoyeHumn
ANA HACTPOMNKNY.

e BcTpoeHHble B npubop cpedcTtBa 3awmTbl AOCTyMa He MpefHasHadeHbl MPOTUB 3MOYMbILWIEHHBIX CETEeBbIX aTak
(ocobeHHOo aTak, Lenb KOTOopbIX — HE AOCTYN K Npubopy, a 6rioknpoBaHue JocTyna);

e B cnoxHbix 1 pasBeTBneHHbIX ceTax (0ocobeHHo npu obecneveHnn pgoctyna Kk ET-485 no Internet) pekomeHayeTca
oTAenATb nNpubop OT HebesonacHbiX ceTel CTaHOapTHbIMM cpeacTBamy 3aluTbl (POYTep, HACTPOEHHbIN Ans
dunbTpaumm nepegad, Firewall u 1. n.).
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PucyHok B.1 — JocTtyn k cetn RS-485 (Modbus RTU/ASCII)
no cetn Ethernet (Modbus TCP)

ET-485 ncnonb3syetcs B pexume Bepyulero no RS-485, npuHumas 3anpocbl OT KrMeHToB B ceTn Ethernet unu
Internet. 3anpocel HanpaBnsoTes B ceTb Modbus. NepeHanpasneHvne Ha yaaneHHbIN cepBep He UCMorb3yeTcs.

2 YpnuHeHue cetn Modbus

Vcnoneaytotes asa npubopa ET-485, nogknioveHHbIe, Kak MoKkasaHo Ha puUcyHke B.2.

K cetn RS-485 Modbus «A» (c Begywmm ycTporcTBoMm) nogkrnovaetca ET-485 «a» B pexxume Begomoro. K
yaaneHHow cetn Modbus «Bb» (c BegombiMu ycTponcTBamu) nogknioyaetca ET-485 «b» B pexume Beaywiero, co
ctatnyeckum IP-agpecom. Oba npubopa nogkntoyatTest B 0gHy ceTb Ethernet, nnm ceaseiBaoTca npm nomoLm poytepos
yepes Internet Tak, YToObI NPUBOP «a» MOr NOAKMIYATLCS K NpUbopy «6».

Mpubop «a» HacTpanBaeTCsl Ha NepeHanpaBreHMe 3anpoCoB Ha yAaneHHbIN cepeep ¢ agpecom v noptom Modbus
TCP, koTopble nmeeT npubop «6». Bce yctporictBa Modbus, B ToM 4ncne oba npnbopa ET-485 n yctpoicTtea B 0beunx
cetax Modbus, gomkHbl mMeTb pasHble agpeca (ngeHtudpukatopbl) Modbus. 3anpockl, nockinaemMslie BeAyLWNM B CETU
«A», nepeHanpasnstoTca NnpubopoM «a» Ha Npmbop «6». Mpubop «6» oTckinaeT ux ycTponcTeam B ceth «b».

MpumeyaHue — cneayeTt nsberaTb LMKINYECKOro nepeHanpaBneHns 3anpocoB. Ecnu npubop, Ha KoTopbIn
nepeHanpaBnsAOTCA 3anpochkl, HACTPOEH Ha NepeHanpaBfieHne Tak, YTO 3anpoc 6yaeT nepeAaH ero HayanbHOMY
oTnpaBuTento, To 3anpockl 6yayT nepegaBaTbCA 6€30CTaHOBOYHO, YTO BbIZOBET 3amMeasieHMe U, B AalibHeNLeM,
OCTaHOBKY 06paboTku 3anpocoB 3TUMMU Npubopamm.

Ecnu B ceTn «A», Kpome BeayLiero yctpornctea u ET-485 «a», nogknioveHsl Apyrue ycTponcTea, TO B HACTPOMKax
npnbopoe ET-485 pomkHa ObiTb OTKMOYEHaA reHepauusl KOAOB MCKITYEHWA Mpu OTCYTCTBMM OTBETA U OTCYTCTBUMU
NoaknioYeHus. MiHaye, npu oTnpaBke BeAyLLMM YCTPOMCTBOM 3anpoca A1 Apyrnx BeAOMbIX YCTPONCTB B ceTu «Ay, npubop
ET-485 «a» MOXeT creHepupoBaTb WM nepefatb MNPUHATLIA OT npubopa «O» KOO, UCKMYEHWs, OOAHOBPEMEHHO C
nepegaven nNpaBuIbHOrO OTBETA OT APYroro yCTPOWCTBA, YTO NPUBEAET K CETEBOW KOMNNMU3NK.

3 YBenuueHue Konu4yecTBa 0OAHOBPEMEHHO NOAKIIYEHHbIX YCTPOUCTB

Cxema Ha pucyHke B.2 nossonser nogkmoyaTth Kak K ceTh «A», Tak U K ceTn «b», ykasaHHOe B TEXHUYECKUX
XapaKTepUCTUKax KONMYECTBO YCTPOWCTB, AaBasi BO3MOXHOCTb YABOUTb KONMYECTBO YCTPOWCTB, AOCTYMHbIX BEAYLLEMY.
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PucyHok B.2 — YanuHeHne cetn RS-485
4 CornacoBaHue cetert Modbus

CxeMa Ha pucyHke B.2 Takke no3sondet coeguHute Ase cetn Modbus ¢ pasHbiMu xapaktepuctukamm: cetb Modbus
RTU un cetb ASCII, cetn ¢ pasHbiMu ckopocTsiMu obmeHa u 1.n. [Npu aToM kaxabin npnbop ET-485 HacTpanBaeTcs Ha
COOTBETCTBYHOLINE XapakTepuctuku ceoen cetn Modbus, 1 gna obonx npnbopos BbIOMpalOTCst 4OCTATOYHbIE 3a4EPXKKM
ONsi NPOXOXAeHns 1 06paboTkn 3anNpoCcoB M OTBETOB.

5 [opknoyeHMe HECKOJbKMX BeAyLmx ycTponcTB no RS-485

Cxema Ha pucyHke B.2 He orpaHuveHa aBymsa ceTamu. Kak nokasaHo Ha pucyHke B.3, k npubopy «6» moryt
He3aBMCMMO NOAKMYaTbLCA HeCcKornbKo Npubopos ET-485, ¢ aHanormyHbiMy HacTporikamMmn NepeHanpaBeHns], K KaXKOoMy
N3 KOTOPbIX MOTYT ObITb NogkmntoyeHbl knneHTsl Modbus TCP v ognH Beaywmn knneHT no RS-485. Mpu atom cetn Modbus,
K KOTOPbIM NOAKIMHOYEHbI 3TK Npubopbl (Hanpumep, «A1» n «A2»), HeBugUMbl Opyr Ans gpyra. [Moatomy ycTponcTea B 9TUX
ceTaX MOryT MMeTb B3auMHO coBnafatoLume agpeca (ngeHtudpukatopbl) Modbus. To ecTb agpec B ceTt «A1» MOXeT Takke
NCnonb30BaTbCs B CETU «A2», HO HE MOXET NOBTOPATLCA B ceTu «Al» nnun cetn «b».

6 PacmupeHMe KoJindecTBa NOAKINMKYaeMbIX KIMMeHToB

Mcnonb3yeTcst Heckonbko npubopos ET-485.

Kaxgbin npnbop moxeT paboTaTe Kak B pexume Bedyllero, Tak U B pexume Begomoro no RS-485, n npu atom
HacCTpPOeH Ha MnepeHanpaBrieHne 3anpocoB Ha pgpyron npubop ET-485. lNopsgok nepeHanpaBneHnss MoxeT ObiTb
pasnuyHbIM: YeM OonblUe nepeHanpaBeHnin NPoXoauT 3anpoc, Tem Gornblue 3agepxka 0TBeTa, U Tem Bonblue YCTPOWCTB
Modbus mMoxeT BGbITb JOCTYMHO 4118 KIWEeHTa.

Mpu nocnepoBaTenbHOM MepeHanpaBiieHnn «LLEeMOYKOMY, Kak nokaszaHo Ha pucyHke B.4, kaxabli HOBbIA npubop
ET-485 HacTpoeH Ha nepeHanpaBrieHne 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 NOAKMOYEHHbLIX oAHOBpeMeHHOo knneHToB Modbus TCP Ha 10 ¢ kaxabim
AononHUTeNbHbIM Npudopom 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 nprubop ET-485.

O6pawenune knneHta no RS-485 nnn no Ethernet k nocnegHeMy npnbopy B Lilenoyke Bbi3bIBAET OTNPABKY 3anpoca
nooyepegHo 4epe3 Kaxabi m3 npubopoB ET-485 B kaxgyto cetb Modbus. lMoatomy Bce agpeca Modbus
(noeHTMduKaTopbl) OIMKHBI ObITh pasnmyHbl BO Beex ceTsix Modbus. O6palleHune kK npoMexXyTouHbIM Npubopam B Lienovke
yckopsieT 06paboTKy 3anpoca 3a cHeT OrpaHU4eHUs JOCTYMHbIX YCTPOMNCTB.
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B kaxxgom HoBom npmnbope ET-485, koTopbii o6aBnsieTcs B LENOYKY, 3afepXka 0XugaHus oTBeTa OT yganeHHoro

cepBepa OoJ/kKHa ObiTb BbiOpaHa JoCTaTOMHO GONbLUON AN NMPOXOXAEHMS 3anpoca oT nocrneaHero npubopa ET-485 go
nepBoro B LenoYke, 1 obpaTHOro oTeBeTa OT Hero.
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PucyHok B.3 — lNogkntoueHne asyx HesaBucumbIx ceTen Modbus k TpeTbel cetu

ET-485 NOVATEK-ELECTRO
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PucyHok B.4 — [NocneposaTenbHas nepeagpecaums
7 AKTMBHOEe Nnopkrnto4veHue K KNneHTy (cepBepy cbopa AaHHbIX)

[aHHBIN pexnm ncnonb3yeTcs B TOM crnyvae, ecnv nogkntodeHune k ET-485 c ykaszaHuewm IP-agpeca 3aTpyaHeHo nnm
HeBO3MOXHO (agpec ET-485 npucBauBaetcsa ¢ nomoubto DHCP, ET-485 nogkntoyeH k Internet 6e3 ctatnyeckoro  IP-
agpeca u T.n.). Pexunm no3BonseT ycTaHOBUTbL OOHO noaknioveHne ET-485 Kk ogHOMY KNMEHTY, UMetoLeMy CcTaTudeckui
IP-agpec nnu 3aperncTpmpoBaHHOE UMS XOcTa (MPYM 3TOM AaHHbIN KITMEHT MOXET ObiTb MOAKMOYEH OLHOBPEMEHHO KO
MHorum npubopam ET-485).

Mpunbopbl ET-485 nogkntovatoTcd no 04HOM U3 CXeM, MPUBEAEHHbBIX BbiLLE.

Te npubopsbl, K KOTOPLIM crieayeT obecneunTtb AocTtyn 6e3 ykasaHusa ux IP-agpecos, HacTpaMBalTCa Ha akTUBHOE
NnoakmnoYeHne K knmeHTty. B xopge pabotbl B pexume AlK, ET-485 aBToMaTuyecku yctaHaBnvMBaeT U B AanbHenwem
noagepXuBaeT NOAKIYEHME K KNMeHTY. Ecnn BknoyeHa aBTomaTmnyeckas otnpaska yHukansHoro MAC-agpeca, To nocne
nogkntoyeHns ET-485 otnpasnsetr MAC-agpec B Buae otBeTa Modbus (npu 3TOM 3anpoc KNMEHTOM He nepefaeTcs).
3atem ET-485 oxumaaeT 3anpochkl OT KIMeHTa Tak e, kak u oT gpyrux knveHToB Modbus TCP. Tak kak pexxum AlNK ocHoBaH
Ha Modbus TCP c HekoTopbiMu naMeHeHusamun (ET-485 nopgkntoyaeTcs K KNMEHTY, nocne 4yero pabotaeT B KayecTBe
cepepa Modbus), To KNUeHT gomkeH nogaepxunsatb pexum AlK. Hanpumep, ona gocrtyna K ET-485 moxeT ObITb
ucnones3oBaHa cuctema Overvis (Internet-agpec «overvis.com»).

Overvis — 310 cucTema Ay MOHUTOPMHIa 1 ANCTAHLMOHHOTO YMNpaBreHus TeXHonormyecknmm npoueccammu. Overvis
MO3BOMSET CUUTBIBATb AaHHbIE C MpubopoB., B ToM Yncne ET-485 n nogkntoyeHHbIX K HUM ycTponcTB no RS-485, nposogutb
NepuoanYecKkne CUMUTBbIBAHUS KPYrIOCYyTOYHO, COXPaHATb AaHHble B 6a3y B aBTOMATUYECKOM peXume, npocMaTpuBaTb
OaHHble B yoo6HoOM hopme, nonyyaTb onoBeLleHns 06 aBapusax B Buge SMS unu E-Mail.

Cwnctema Overvis nogaepxusaet pexum AlK, ncnonesyemsii B ET-485, BoicTynas kak cepBep cbopa AaHHbIX OT
MHOIMX MpMOOPOB, MOAKMIOYEHHBIX OLHOBPEMEHHO, U NPenocTaBndAs OOCTYM K OaHHbIM NpuOOpPOB, MOAKITHOYEHHBLIX B
pexume AlK, Tonbko ¢ paspelueHuns Bnagensua ET-485. 3aBoackne HacTponkn ET-485 noarotoBneHbl 4N NoAKMOYEHUS
k Overvis, npu aToM pexxum AlNK oTKNYeH 1 JommkeH ObiTb 3a4eACTBOBaH NoNb3oBaTeENEM BPYYHYHO.

Ons nogkntoyeHus HoBoro npubopa k cucteme Overvis B pexume AlNK HeoGxoamMmMo, nonb3ysick ykasaHUsAMU Mo
HacTpovike ET-485 yepes WEB-untepdenc (n. 7.3):

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

e BbIKIIOYUTb PEXNM 3aLLUTBI OT 3anncu, NP HEOOBXOAMMOCTU BKITHOUNUTL ApYrue 3almTbl (unbTpbl, Naponm);
MpumeuyaHue — cuctema Overvis, NpyM NOgKNO4YeHUN K Hen npubopa ET-485 B pexume AlK, BbinonHsiet
3anucb B ET-485 pgaHHbIX akTuBauum B COOTBETCTBYHOLUME PErUCTPbI ynpaBneHusa naeHtudukauven AlK.
Moatomy npu nogkntoueHnn AlK k cucteme Overvis, Ha npubope ET-485 fomkeH ObITb BbIKITIOYEH PEXUM
3awmTbl oT 3anucu no Modbus. [lpyrme pexumsbl 3awmtbl (PUnbTpbI, Naponu) He BnusiloT Ha AlMNK mn moryTt
MCMNoNb30BaTbLCA BMECTe C HUM.

e  Ha CTpaHuLe napameTpoB COCTOSHMSA yoeamTbes, 4To AlNK nogknioyeHo 1 Ko akTuBaLmm NomnyyeH;


http://overvis.com/
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MpumeyaHne — ecnu gna HoBoro npubopa, nogkntoydeHHoro no AlK k Overvis, Ha cTpaHuue napameTpoB
yKa3zaHo, 4TO MoAKNnYeHue akKTUBUPOBaHO, B LenAx O0e30nacHOCTM Heo6XoAMMO HaXaTb KHOMKY
«lMepe3anycTuTb akTMBaUUO» BHU3Y CTPaHULbI, 4TOOLI yaanuTb npubop na Overvis. 3To rapaHTUpyeT, 4YTO
HOBbIN NPUbOpP OyAeT MCNONb3OBaTLCA TONLKO NOSfIb3OBaTENSIMUA, UMEKLWMMU Ha 3TO NpPaBo.

nonb3ysicb ykasaHusiMu Ha cante cuctembl Overvis, nogkniountbes kK ET-485 ¢ kogom aktmBaumn.

Ons nogkntodeHus B pexkume AlK K Apyrum KnMeHTam UCnonb3ynTe crieqylolime pekomeHaaumm:
KNUEeHT OOSMKEeH MMeTb cTaTudecknin IP-agpec unm saperncTpupoBaHHOE UMsI XOCTa;
KNWEHT JOIMKEH OTKPbITb U3BECTHBIN U HE UCNONb3yeMbI APYTMMI NPUIOXEHUAMM NOPT (3aBoackasd HacTponka ET-
485 — 20502, moxeT 6bITb cnonb3oBaH Apyron nopT) ans npuema AlK ot npnbopos ET-485;
OAHOBPEMEHHO K KITMEHTY MOXET ObITb MOAKMHYEHO HECKONbKO Npubopos ET-485, IP-agpeca n nopTbl KOTOPbIX MOTYT
nucnonb3oBaTbCA ANS  MAEHTUUKALUKM TONMbKO OrpaHUYeHHOe BpeMs B TeyeHue nogknwdeHus. [loatomy
naoeHTnmkaumnsa gomkHa NpoBoaMTLCA APYrMM cnocobom, Hanpumep, No 0OHOMY M3 YKa3aHHbIX HWKE BapuaHTOB:

a) Anga vaeHTudmkaumm ucnonb3yetcsa yHukanbHbli MAC-agpec npubopa. KnueHt 3anomuHaetr MAC-agpec kaxaoro

noaknoymsLLerocs npubopa, n npu onpoce npubopa Nnbo gencTByeT No nporpamme, 3agaHHon ans kaxagoro MAC-
agpeca, nnbo 3anpalwwmBaeT y nons3osatens MAC-agpec, ¢ koTopblM cnegyeT pabotatb, U T.0.;

6) ona ngeHtTudmkaumm npubopa KNUEHT mcnonb3dyeT ero yHukaneHeli MAC-agpec. Ytobbl obecneunTs goctyn Ans

nonb3oBaTens, Ha Kaxabln Npubop nepepaeTcsl YHUKaNbHbIN KOO akTuBauuu (Npy 3TOM AOMKeH OblTb OTKMIOYEH
pexuM 3awuTtbl oT 3anmcy no Modbus). Nonb3oBaTento npegnaraeTcs O4HOKPATHO BBECTM KO, aKTMBaLMU HYXXHOMO
npunbopa. Koa goctyneH gns uteHnst npu Hactponke ET-485 uepe3s WEB-uHTepdelic. lNocne BBoga nonb3oBaTenem
Kofa, COOTBETCTBYHOLWMIA Npnbop gobasnseTcst K cnMcky npubopoB nonb3oBatens. HaHHbIn cnocob obecneynsaeT
OOMNONHUTENBbHY 6€30MacHOCTb B MHOIOMOMb30BaTENbCKOW CUCTEME;

Tak kak npoTtokon AlK ocHoBaH Ha Modbus TCP, knueHT gomkeH obpatiatbes no Modbus-agpecy npubopa ET-485,
yT06BI NPOBECTU naeHTudmkauno. Modbus-agpec ET-485 moxeT ObITb OnpeaeneH, HanpuMmep, Tak:

a) ansa kaxgoro MAC-agpeca npubopa KNueHT xpaHuT 3agaHHbii Modbus-agpec ET-485;
0) KNMeHT NpoBepseT HekoTopbIn Anana3zoH Modbus-agpecos, Hanpumep 111-121. Ecnu Tun n Bepcusa npowwnskn  ET-

B)

485 He MOoryT ObITb NPOYUTaHbI HYX MO OQHOMY aZpecy, KNNEHT 3aKpbiBaeT NOAKMYEHNE;

ucnonb3yetca onuua ET-485 aBTtomatmuyeckon otnpaBku MAC-agpeca knuneHnty AlK (3aBogckasi HacTpowka —
BKITOMEHa, MOXeT OblTb OTkItodeHa Aansa coBMecTumocTu). KnueHT npuHumaeT Modbus-otBet ¢ MAC-agpecom
npmbopa nocne ero NOAknoYeHusi, npu atom Modbus-agpec Takke COAEPXUTCA B JAHHOM oTBeTe. OTOT cnocob
YCKOPSIET U YNpOLLAET onpeaeneHve agpeca, U pekoMeHayeTcs AN UCnonb3oBaHus ¢ cuctemon Overvis;

nocne ugeHtudukaumm npubopa KNMeHT nepedaeT Ha npubop kop aktvBaumm 0, YTO O3HaYaeT akTUBaLMIO
NOAKMIOYEHNSA Y TOTOBHOCTbL K paboTe (Mpy 3TOM JOIDKEH ObITh OTKIMIOYEH peXUM 3alumThbl oT 3anucy no Modbus).
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MpunoxeHue I
(pexomeHayemoe)

O6HoBneHue BcTpoeHHoro MO

1 OG6Lwue cBeaeHus

Bo3mMOXHOCTb A0CTYMNHa, HaunHas ¢ Bepcum 20 BcTpoeHHoro MO.
ET-485 xpanut B namaTtn gea danna o6GHOBNEHNS:
e 3arpyxeHHoe MO — cann moxeT ObiTb 3arpyxeH yepe3 WEB-nHTepdeiic;
e 3aBoackoe 1O — dpann 3arpyxaetca U3roToBUTENEM U HE MOXET ObiTb 3amMeHeH, npu cboe B npouecce
o6HoBMEeHus (HanpumMep, NoTepe NuTaHus) dann cnonb3yeTcs Ans aBTOMaTUYECKOro BOCCTAHOBIEHNS.
JToboi n3 atmx dannoB MoxeT ObiTb nonyvyeH m3 namsatn ET-485 (gns 3arpysku B gpyron npubop ET-485).
BctpoeHHoe O moxeT ObiTb OOHOBNEHO u3 3TuMx pannoB yYepes WEB-uHTepdenc nnm B cneumanbHOM pexunve
obHoBneHust BctpoeHHoro [0.

2 Tlepepayva cannoB o6HoBneHusn ET-485

BonTu B pexxnm HacTpornkn ET-485 yepes WEB-nHTepdelic, kak ykazaHo B n. 7.3.
MepenTtn B nogpasgen «Pannbi»
[ns 3arpyskn cpanna B ET-485:
e B CTpoOKe «3arpykeHHas NnpoLunBKa» HaxaTb KHOMKY Bblbopa danna;
e B OTKpbIBLUEMCS OKHE BblbpaTthb thann obHoBneHuns (Hanpumep «ET-485-2-21.FUSy;
e B CTpoOKe «3arpykeHHas NnpoLunBKa» HaxaTtb KHOMKy «[lepenartby.
MpumeyaHue — nocne 3arpy3ku cpamna cnepgyet ybeguTbCA, YTO 3arpyXeH npaBuUiibHbIN chann
obHoBneHus MO go HyxHou Bepcuun. B cTpoke «3arpyxeHHasa npoluMBKa» OOJKeH oTobpaxaTrbcs
3arofioBOK NpPOLINBKU C HOMEPOM BepPCUM, Nocrie KOTOPOro AOMMKHO ObITb yka3aHo «[poBepeHay.
Ons nonyveHuns davina n3 ET-485:
e B CTpoOKe hanna HaxaTb KHOMKy «[lonyuntby;
e BblbpaTb UMA harina n mecTo, kyaa bygeTt nomelleH cdann.
[nsa ctupaHuna danna B ET-485:
e yBeauTbcs, YTO B CTPOKe «3arpykeHHas npoLluvBkay» He BbiOpaH dhann ansi 3arpysku B ET-485;
e HaxaTb KHOMKy «[lepenaTb».

3 O6HoBneHue BcTpoeHHoro MO yepe3z WEB-uHTepdelic

BonTu B pexxum HacTporiku ET-485 yepes WEB-nHTepdeiic, kak ykazaHo B n. 7.3.
MepenTtn B nogpasgen «dannbi»
[ns obHoBneHnsa BctpoeHHoro IMO:
e B CTpoke dhanna o6HOBMNEHUSI HaXkaTb KHOMKY «3anporpaMMmnpoBaTby;
e [ocrne [JOMONHUTENbLHOM MPOBEPKM hanna npowmekn, Npubop aBTOMaTU4YeCKU nepesanyctutca u Oyper
nepeBefeH B pexunm obHoBneHus (cMm. n. .4);
e goxpgatbca obHoBneHus MO, npouecc MOXET 3aHATb OT 1 A0 3 MUHYT;
e  BbINOMNHUTL noakntoyeHne kK ET-485, kak onucaHo B nn. 7.3 unu 7.4;
e MpOBEPUTH HOMEP BeEpCUM 1 yoeauTbesl, HTO OOHOBMNEHUE NPOLLIIO YCMELLHO.

4 Pexum ob6HoBneHus NO

Mpunbop MOXeT ObITb NepeBefeH B pexum 06HoBneHust MO nocne nogayv nUTaHusa unu nepesanycka. lNepexon
npousBoauTcsa aBTomartmdeckn (Npu Boibope o06HoBreHus MO yepes WEB-uHTepderic nnbo npm c6oe oOHOBNEHUS) UK
BPYYHYIO (MpY HaXkaTol B MOMEHT 3arnycka kKHomnke «R»). Mopsigok Bxoga B pexxunm obHOBNeHMs yka3aH B Tabnuue IM.1.

Ta6nuua I'.1 — Bxog B pexum obHoBneHus MO

Ne| 3tan KHonka | KpacHbi 3eneHblit Bpemsa | NpumeyaHue
«R» MHAMUKATOP MHAUKaTOp
1 | Uuuymanmnsauyma HarkaTa Bkn. Bkn. 0,5 cek | Ans oTkasa oT obHoBneHua MO
2 | OxunpgaHue Ha)kaTa | Bbikn. BbIkA. 1 cek cnenyet oTNyCTUTb KHOMKY «R» Ha
3 | MpeaynpexaeHne o | Haxata | Mwuraetc MwuraeT ¢ 5 cek 3TUX 3Tanax
Bxoae B pexunum YCKOpPEHNEM | yCKOpeHuem
obHoBneHuA MO
4 | MpepnoxeHue Bxoaa B | HaxaTta | Bka. BKkn. 2 ceK [ns Bxoaa B permm obHOBNEHUA
pexum obHOBNEHMSA MO cnepyer OTNYCTUTb KHOMKY
no «R» Ha aTOM 3Tane
5 | 3awmTa OT CnyyaHOro | HaxKata | — - - YaeprKaHue KHOMKW NpUBOAMUT K
Ha)kaTuA OTKa3y oT obHoBeHus MO
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lMocne pyyHoro Bxoaa B pexunm obHoBneHus O moxeT 6biTb BoiOpaH dann obHoBneHus. Nopsaok aencTemi ans
BblOOpa chbarina npuBedeH B Tabnuue .2. [Ins oTkasa oT OOHOBNEHWs crnedyeT OTKuYUTb nuTaHue ET-485 nubo
[OXOaTbCsl aBTOMaTUYECKOTrO BbIXxoda U3 pexuma o6HoBneHus MO.

Ta6nuua IN.2 — Beibop danna obHoBNeHUSA

Ne | 3tan KHonkKa KpacHbiit | 3eneHbliit | Bpems MpumeyaHue
«R» UHAN- UHAN-
KaTop KaTop
1 | OnpegeneHune BbiIkn. Muraer, (3aBucuT ot
AOCTYNHbIX paitnos YyacToTa O6HApPYKEHHbIX
1/3 cek daiinos)
2 | Maysa oTnyweHa | Bbikn. BbIkA. 2 ceK Ana OTKasa oT
3 | NMpeaynpexaeHue o oTnyweHa | Bbikn. Bkn. 1 cek 06HOBNEHUA no
npeanoxeHun panna (ana 3arpyxeHHoOro cnegyer  HaxKatb M
obHoBneHus NO ¢daina obHoBNEHNUA) OTMNYCTUTb KHOMKY «R»

2 ceK (ans pesepBHOro | Ha 3TMX 3Tanax
3aBozcKoro daiina)

4 | Npeanoxkenune darna | otnyuieHa | Boika. Mwuraet, | (3aBucuT OT HoMmepa | [na Bblbopa daitna

o6HoBneHuA MO yacTtoTa sBepcun MO B daline) cnefyetr  Haxalb M
2/3 cek OTNYCTUTb KHOMKY «R»
Ha 3TOM 3Tane

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

¢daitnos obHoBNEHMA 06HapyXKEeHHbIX Ons  Kaxgoro  u3
daitnos) daiinos

6 | MosTopHOEe oTnyweHa | — - (3aBucut ot BpemeHu | MoBTop 3Tanos 2-5
npeanoxeHune sTana 5) TpW pasa

7 | 3awmTa oT cAyYaMHoro | oTnyweHa | — — - OTKas oT Bblbopa
BXOJa B PEXUM daina npuBogmUT K
obHoBneHus NO BbIXOA4Y U3 pexmnma

obHoBneHua MO

Mpn aBTOMaTMYECKOM BXOAE B pexunm obHoBneHus MO vnu npu py4HoM Bbibope darina npom3sBoantcs o6HoBNeHNe
MO u3 danna. MNMpouecc obHoBNEHMs onucaH B Tabnuue [.3.

Ta6nuua .3 — O6HoBNEeHMe BcTpoeHHoro N0

Ne | 3tan KHonKa | KpacHbii 3eneHbii Bpemsa MpumeyaHue
«R» MHAUKATOP | MHAMKATOP
1 | Havano 5 Bkn. Bbikn. 2 ceK
obHoBneHus NO
2 | O6bHoBnEHME - BkA. Mwuraer c (3aBucut ot Bpems 4o OKOHYaHuA
BCcTpoeHHoro MO HapacTaloLwmm danna 0b6HOBNEHUA oTpaxaeTtca
HanonHeHnem 0b6HOBNEHUS BpemeHem BbIK/IIOYEHHOIO
no) COCTOAHMA 3eneHoro
MHAMKaTopa
3 | O6HoBNEHMKE - BbIkn. Bkn. 2 ceK
ycnewHo
3aBepLueHo
4 | 3anyck MO - - - -

3amMedeHHble B npouecce obHoBNeHMs ownbkm oTobpaxaloTcs, kak ykazaHo B Tabnuue .4, npm 9Tom yKka3biBaeTcs
koZ npenynpexaeHus. Koaebl npegynpexaeHuii npu o6HosneHun MO nepeyuncneHsl B Tabnuue IM.5.

HEeBO3MOXHO. B 3Tom cnyvyae uHAWKALMA KPUTUYECKOW OLIMGKU MPOM3BOAUTCA NEepuoauYecku B
TeyeHue 4aca, nocrie 4Yero npubop aBTOMaTUvecku nepe3anyckaeTcA. Ecnu owunbka Bbi3BaHa
cny4yanHon nomexou, BctpoeHHoe MO 6yaneT BoccTaHOBMEHO U3 3aBoACKOro dpamna o6HoBnNeHUs.

2 BHUMAHUE! Mpwu kputnyecknx owmnbkax B pexume o6HoBneHnsa MO npogomkeHne pabotbl npubopa



~31~

Ta6nuua .4 — lHavkauusa npeaynpexaeHus 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) | BbIKNOYEHUI KpacHoro
1/3 cek MHAMKaTOpPA
3 | Odencrteuna no koay | — - - - Cm. Tabnnuy 5
Ta6nuua I'.5 — Kogbl npeaynpexaeHnii B pexxume obHoeneHust N0
Koa | MpepynpexaeHue DeictBua MpumeyaHue
1 PesepBHbIli 3aBoacKkon daiin | MpepBaHHbIM 3Tan Mpubop MoKeT npofonXkaTb paboty wu/unm
06HoBNeHNA MO HefoOCTYNEH | NPOAO/XKAETCS nepenporpammmpoBaTtbcs, ofHakKo npu
nosTOpAOWMXCA APYrMx owubkax npubop
MOMKET OKa3aTbCA B COCTOAHUMN Be3 JOCTYMNHbIX
dannoB ANA BOCCTAHOBNEHMA M 3anycka. B
3TOM  C/Nyyae  cnefyer  obpaTuTbcs K
npoussoguTento npubopa
2 BctpoeHHoe MO He moxKeT | BkatoueHue pexuma | MpegynpexgeHne nossasetca npu Bblibope
ObITb 3aNyWeHO aBapuiiHoM nepenpowmnsku: | obHosneHua MO B WEB-uHTepdeiice npnbopa
aBTO3aMyCK MEepenpoLluMBKM | AN BCAEACTBME  APYrMX  OWwMBOK, U
n3  BblbpaHHOro  ¢aina, | aBTOMaTUYECKM YCTPAHAETCA NpU  MOMOLUM
pe3epBHOro 3aBOACKOro | AOCTYMNHbIX pannoB 06HOBAEHUSA
datna (ecam  ectb) wan
nepBoro O0bOHapy»KeHHoro
daitna (echm ectb)
3 Owunbka B xoze Tekyuwero | AHanormyHo Ne2, Ho c | OwnbKa aBTOMATUYECKM YCTpaHAeTca npu
npouecca obHoBneHUsA NO NPUOPUTETOM  3aBOACKOro | MOMOLLUM AOCTYNHbIX $painnoB obHOBAEHMA
¢daiina obHoBneHua MO
4 Het  poctynHbix  ¢ainos | Boixog u3 pexknma | Owmnbka ABnaeTcA cnencTsmem
0o6HOBNEHUA 06HOBNMEHNA  BCTPOEHHOro | npeaynpexgeHuna Nel. [pubop MmoxkeT
MO, 3anyck umetowWeroca | NpoAo KaTb pabory, n, BO3MOXHO,
BCTpoeHHoro MO nepenporpamMmmMmmpoBaTbCa NO3A4Hee, OAHAKO
npv NOBTOPAIOLLMXCA ApYrnX owmnbKax npnubop
MOMKET OKa3aTbCsA B COCTOAHUM 6e3 JOCTYMNHbIX
dannoB AnA BOCCTAHOBNEHWA M 3anycka. B
3TOM  c/iyyae  cnegyeT  obpatutbca K
npoussoauTento npubopa
5 ABapuiiHbIl pexunm — | OxupaHune py4Horo | OwmnbKa aBnseTcs cneaCcTBUEM TPEXKPATHOrO
BCTpoeHHoe MO He MOMKeT | nepesanycka npubopa WM | BXOAA B aBApUMHBIA  peXum BCieacTBUE
ObITb 3aNyLWeHO aBTOMATUYECKUI Nepe3anyck | gpyrux owunbok. B cnyyae nosTOpeHUn
yepes 1 yac OLWMBKM cneayet obpaTnTbCA K
npousBoauTeNnto
6 ABapuiiHbIN pexnum — | AHanorn4Ho Ne5 AHanornyHo Ne5
oWwmnbKa B Xo4e TEKyLero
obHoBneHus MO
7 HeBoccTtaHoBMMas ownbKa — | AHanornyHo Ne5 AHanormnyHo Ne5
HeT  AocTynHbix  ¢daiinos
obHoBNeHUs, BCTpoeHHoe M0
He MOXKeT bbITb 3anyLeHo
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MpunoxeHue [
(pexomeHayemoe)

Koabl cumBonoB no craHaapty ASCII

Kog* 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 I 105 i
42 * 74 J 106 i
43 + 75 K 107 k
44 , 76 L 108 I
45 - 77 M 109 m
46 . 78 N 110 n
47 / 79 ] 111 o
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 1 125 }
62 > 94 A 126 ~
63 ? 95 _

* — KoAbl NpMBEAEHbl B AECATUYHON CUCTEME CHUCTIEHNUS



