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PYKOBOOCTBO MO 3KCIMIYATALUA
NMACIOPT

I'Iepe,u, ncnosrnb3oBaHnem npm60pa BHMMaATEI1IbHO O3HAaKOMbTECb C PyKOBO,D,CTBOM no aKcnnyaTtauun.

Mepen nopgkntoyeHvem npubopa K 3NEKTPUYECKOM CeTW BbIAepXWUTe ero B TeYeHWe [OBYX YacoB Mpu
YCINOBUSX 3KCMyaTauuun.

Ons yicTkM npubopa He ucnonb3yinTe abpasvBHble MaTepuarnbl UMM OpraHuyeckue coeduHeHus (cnupT,
GeH3WH, pacTBOpUTENN U T.4.).

3AMNPEWAETCA CAMOCTOATENBbHO OTKPbLIBATb N PEMOHTUPOBATbL NMPUBOP.
KomnoHeHTbI npubopa MoryT HaxoAnUTbCS NOA HaMNPsHKEHNEM CeTH.

3AMNPELWLAETCA 3KCIIYATALUMA MPUBOPA C MEXAHUYECKNMW NOBPEXOEHVAMN KOPIYCA.

HE AONYCKAETCA NMOMNAJAHVNE BOAbI B NMPUBOP N SKCTIITYATAUUA NMPUBOPA B YCJTOBUAX
BbICOKOW BIIAXXHOCTW.

> DD

an cobntogeHnn npasun aKkcnnyartaumn an6op ©e3onaceH Ans UICNob30BaHUS.

www.novatek-electro.com
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1 HA3HAYEHME

ET-485 aBnseTca MMKpPONPOLECCOPHBIM YCTPONCTBOM.

Mpnbop npegHasHadeH onst oOMeHa gaHHbIMKM Mexay obopyaoBaHMeM, NOAKMYEHHbIM K ceTu Ethernet
10BASE-T 1 100BASE-T, n obopygoBaHnem, ocHalleHHbIM UHTepdencom RS-485 n obpasyowmm ceTb
Modbus. MNpumepbl TOoNnonornn ceten ¢ ncnonb3oBaHnem ET-485 nokasaHbl B npunoxeHun B.

Mpubop obGecneumBaeT yHkumm Modbus-cepBepa ans nogkntodeHmn Modbus-knMeHToB no cetu
Ethernet. B pexxume Beaylwiero no RS-485, npubop nepeHanpasndet Modbus-3anpocbkl OT KIMEHTOB B CETU
Ethernet Ha ycTponictBa B cetu Modbus, n BoaBpallaeT KnNueHTaMm OTBETbl OT YCTPOWUCTB. B pexnme
nepeHanpaBneHns 3anpocoB Ha yaAareHHbIn 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 gononHuTenbHO npuHuMaeT 3anpockl oT Modbus-knveHta no RS-485 B cetn

Modbus.

B ET-485 npegycMoOTpeHb!:
e mMbkaa agpecauuss B cetn Ethernet (nepeonpepenedne MAC-agpeca, cTaTUdecKUn uUnu

OnHamunyeckmn IP-agpec);

e pasnuyHble pexunmbl obmeHa no cetn Modbus (RTU mnnu ASCII, ¢ npoBepKon YeTHOCTU Ha YeT, HeYeT

n 6e3 NpoBepPKK, LLMPOKUIA Ananas3oH CKOPOCTEN nepenadn, HacTpamBaemasi 3agepxka);

e HacTpavBaemoe nepeHarnpaBneHue 3anpocos;
e 3awmTa pgoctyna (unbTpaums IP-agpeca u/vnu naponb OOCTyna AN YTEHUS COCTOSIHUS, Ons

HacTpovikn npubopa, ons nogknoyeHnsa k cetm Modbus, anga 3anucu/dyteHnsa no cetn Modbus).

N3meHeHnsa B XapaKTepucTtukax 1 pa60Te ET-485 B 3aBUCMMOCTN OT BepCumn onmcaHbl B NMpUIoXeHnn A.

TepMuHbI U COKpaLLeHus::

10Base-T — ctaHgapT Ethernet ans cBA3n nNo BUTbIM Napam co ckopocTbio 10M6uT/c;

100Base-T — ctaHaapT Ethernet ansa ceA3n No BUTLIM Napam co ckopocTbio 100MouT/c;

8P8C/RJ45 — YyHMULMPOBAHHLIN pasbem, UCNOMb3yeMbld Ons MNOAKMIOYEHUA B CETSX MO CTaHOapTy
10Base-T/100Base-T;

AlNK — akTMBHOE NOAKIIOYEHME K KITUEHTY, NMPY KOTOPOM MOAKII0YaoLWasaca CTOPOHa BbICTyNaeT cepBepoM;
MHaukaTop — e4MHUYHbIN CBETOANOLHBIN NHANKATOP;

KnueHT — yctponcteo, obpallatolieeca K gpyromy YCTPOMCTBY (CepBepy) C 3anpoOCOM Ha BbINOSIHEHUE
HEKOTOpbIX PyHKLNIA;

MakeT — 6NOK AaHHbIX ANA nepegayn mexagy yCTponcTBamu,

Mpun6op — MNpeobpasosartenb nHTepdencos ET-485;

CepBep — yCTPONCTBO, BbINOSHAKLLEE onpeaeneHHble yHKLMM No 3anpocam ApYrux yCTPOUCTB;

YCC[ - yoaneHHbIi cepBep cbopa faHHbIX, K KOTopomy noakntovaetcsa ET-485 B pexume AlK;

ASCI| — cTangapTHas KognpoBo4Has Tabnmua CMMBOJIOB;

Ethernet — cTaHgapT nakeTHOM CeTEeBOW CBA3W M Mepedayn OaHHbIX Mexay YCTpoucTBamu (Hanpumep,
nepcoHanbHbIMKU KOMMbOTEPaMM);

HTTP —npoTtokon nepegayn Web-ctpaHuy, n gpyrmx aHHbIX NO TEXHOMOMMU «KIUEHT-CEPBEPY;

Internet — BcemupHasa cuctema ceTemn YCTPONCTB AN XpaHeHUsa 1 nepegaym nHdopmaunu;

IP (npoTtokon) — mapLipyTM3upyembln nNpoTokon Ans nepegadv no Ethernet, Bxogswun B TCP/IP 1
ucnonb3yemblin B Internet;

IP (appec) — agpec y3na, yHuKanbHbIA B Npegenax oqHon cetn, AencTeytowen no npotokony IP;

IPv4 — yeTblpexbanTHbIn IP-agpec;

MAC (appec) — agpec, ucnonb3dyembin B nepegadvax no Ethernet gons woeHTudmkauum yctponcts. Kak
npaBuno, MmeeTt rnobanbHO YHUKaNbHOE 3Ha4YeHMe, HO B HEKOTOPbIX CIy4asX MOXeT ObiTb U3MEHEH
KBanMuUUMpOBaHHbIM NEPCOHANOM;

MAC-48 — wecTtubantHbin MAC-agpec;

Modbus — cTaHaapT, NPOTOKON MaKeTHOW CBSA3WM MO TEXHONOIrMU «KIMUEHT-CepBEP» AJ1 NPOMbILUSIEHHbIX
9NEKTPOHHbIX YCTPOWCTB;

Modbus RTU — npoTokon cBs3u yCTPONCTB, MO KOTOPOMY NakeT nepegaeTcd NnobanTHo;

Modbus ASCII — npoTokon cBA3M yCTPOWCTB, MO KOTOPOMY nakeT nepenaetcs B Buge ASCII-cnmBonos;
Modbus TCP — npoTtokon ansa nepegadvn naketos Modbus no craHpapty TCP/IP;

RS-485/EIA-485 — ctaHOapT ceTu Ans CBA3M YCTPOWCTB No BUTOW Mape;

TCP/IP — ctaHgapT, Habop NpOTOKOSOB ANs nepedayn AaHHbIX B CETAX C KOHTPONEM JOCTaBKY;

WEB - cuctema goctyna K JoKymMeHTaM Ha cepBepax, ucnorb3yemas B Internet;

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

WEB-6pay3ep — knueHt WEB-cepBepa gna goctyna k WEB-cTpaHuuaMm, Kak npaBunio MCNOMb3yHLNiA
npotokon HTTP.



2 TEXHUWYECKUE XAPAKTEPUCTUKU
2.1 OcHoBHble TeXHU4YeCKNe XapaKTepUCTUKM

OCHOBHbIE TEXHNYECKME XapaKTEPUCTUKM YKa3aHbl B Tabnmue 1.

Ta6bnuua 1 — OCHOBHbIE TEXHMYECKME XapaKTePUCTMKK npubopa

HomuHanbHoe HanpshkeHne NUTaHus NnepeMeHHoro Toka, B 230
HanpspkeHue, npy KOTOPOM coxpaHsieTcst paboTocnocobHOCTh, B

- NepeMeHHOro Toka 100 — 250
- NOCTOAHHOIO TOKa 140 — 350
YacTtoTa nutawwen cetu, Iy 47 — 63

NuTepderic obmeHa no cetn Ethernet

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

MopoepxmBaemMble NPOTOKONbI ceTh Ethernet ARP, IP, TCP,
Modbus TCP, HTTP
MakcumanbsHoe KonmMyecTBo nogkntodeHnn no npotokony Modbus TCP 11

BcTpoeHHble cepBepa

Modbus-cepgep,
HTTP-cepsep

NHTepderic obmeHa no cetn Modbus

RS-485

Pexxnmbl obmeHa no cetn Modbus

Begywwmn (Master) /
Begowmbin (Slave)

MopnepxmBaemble npoTokonbl cet Modbus Modbus RTU,
Modbus ASCII
MakcrnmanbHoe BbIXOAHOE HanpshkeHne apaneepa RS-485, B OT MWHYC 7 go +12
BbIx04HOM TOK KOPOTKOro 3amblkaHust gpaviBepa RS-485 (npegenbHbin), MA 250
BxogHowm Tok npuemHnka RS-485, MA, He Gonee 0,125
ConpoTmnBneHne BCTPOEHHOro tTepmmHaTtopa, Om 300

PekomeHayemoe KonMyecTBO NOAKIHYEHHbIX YCTPOMUCTB B ceTn Modbus
- NpY BXOOHOM TOKE NPUEMHMKOB Ha WwnHe RS-485 He Gonee 0,125 mA

He Oonee 256

- NpY BXOQHOM TOKE NPUEMHMKOB Ha WinHe RS-485 He Gonee 1 MA He Gonee 32
NHankauns cBeToamnogHas
Bpemsi roTOBHOCTM NMpu BKITKOYEHWUM NUTAHWUS, Cek, He bonee 1
lMoTpebnaemas mouwHoCcTb, BA, He Gonee 1,2
Macca, kr, He bonee 0,200
[abapuTHble pasmepbl, MM 95 x 52 x 67
HasHaudeHune npmnbopa KoMMyHMKaunoHHoe
obopygoBaHue
HoMunHanbHbIN pexxum paboThl NPOAOITKUTENbHBIN
CeueHrie NpoBOAOB ANs NOAKMIYEHNS K Knemmam, MM?2 0,3-3
MOMEHT 3aTsKKM BUHTOB KIieMm, H*m 0,4
CreneHb 3alUuThI:
- npubopa IP30
- KNnemMMHuKa IP20
Knacc 3awuTbl OT NOpaXXeHUs ANeKTPUYECKUM TOKOM Il
Knnmartnyeckoe ncnonHeHme YXN3.1
Jdonyctnmas cteneHb 3arpsa3HeHuns Il
Kateropus nepeHanpskeHusi Il
HomunHanbHoe HanpshkeHue nsonaumm, B 450
HomMunHanbHOe MMnynbCHOE BblAepXXMBaeMoe HanpshxeHue, KB 2,5
Paboyee nonoxexve Npou3BOSIbHOE
BpegHble BellecTBa B KONMYECTBE, OTCYTCTBYIOT

npeBblatoLLeM NpeaenbHO A0NYyCTUMbIE KOHLIEHTpaLUm

2.2 YcnoBus akcnnyaTtauuu

I'IpM6op npegHasHaveH arnd akcnnyataunm n XxpaHeHusa B yCIoBUAX, YKa3aHHbIX B Ta6n|/|u,e 2.
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Tabnuua 2 — YcrnoBus akcnnyataumm u xpaHeHus npubopa

Temnepatypa akcnnyaTtauyuu, °C oT mnHyc 35 go +55
Temnepatypa xpaHeHus, °C oT mmnHyc 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 YcrpouncrtBo
3.1.1 KoHcTpyKuusa

I'Ile6op KOHCTPYKTUBHO BbINOJSIHEH B CTaHOAPTHOM MNaCTUKOBOM Kopnyce, npegHadHa4YeHHOM And

kpenneHusa Ha DIN-pewky wunpuHon 35 mm. YepTex npmbopa ¢ rabapuTHbIMU U YCTAHOBOYHBIMK pa3mepamu
npvBeneH Ha pucyHke 1.

62
52 48
23,5
) (2 2l 2) &
¥ % |L N
230 B
@. ET-485
@ Nuraxue w| » )
@ Owwnbka 8 8 & 2 )
@ RS-485 )
@ Ethernet )
gy /Iy Ty (g (g g
Ethernet I-RS-485
10/100 'A 1 B
@ 222) & J
L]
67
PucyHok 1 — MabapuTHble pa3mepbl npubopa
3.1.2 Unpmkauma v ynpaBneHuve
Ha pucyHke 2 npvBedeH BHeLHUIN BUA nNuueBon naHenu npubopa ET-485.

1 — KHonka cbpoca «R» (Haxoautca nog Koprnycom u JOCTynHa Ans ET 485
HaXkaTusi Yepes3 OTBEPCTME B KOPMNYCE) CNYXUT ANs nepesanycka @.R -
npmnbopa unu gna cbpoca napameTpoB K 3aBOACKAM 3HAYEHUSIM. 1

2 — ngukaTtop «MutaHue» ropyt Npyv HaNnMUYnMmn HanpsXKeHUs NUTaHKUS. E @ Nutanve

3 — iHankaTop «Owmnbka» npegynpexaaet 06 owmnbkax (B TOM yncne =1
owmbKkax B popmate NpUHUMaEMbIX NaKETOB AaHHbIX). 3 | @Owwnbka

4 — NHgnkaTtop «RS-485» roput Npu OXngaHum otBeTa OT YCTPOMCTBA B 4 | @RS-485
cetn Modbus; muraeT npu npoxoxgeHun obmeHa no cetn Modbus. 5‘ _@ Ethernet

5 — NnpukaTop «Ethernet» roput npu coeguHeHun ¢ ceToto Ethernet;

MuraeT npu npoxoxaeHun obmeHa no cetn Ethernet.

PucyHok 2 — Jluuesas naHenb ET-485
3.2 Pa6orta

YnpolyeHHasi CTPYKTypHasi cxema npvbopa npuseeHa Ha pucyHke 3.
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32-x paspsgHbii RISC-npoueccop ¢ apxutektypor ARM ocyliecTBnsieT MapLupyTM3aumio gaHHbIX Mexay
cetbto Modbus RTU/ASCII (RS-485) u ceTtbto Ethernet (10base-T/100base-T). bbicTpogenctene n Hanudme
KaHanoB NpsSMOro AocTyna K nmamsaTy MO3BONAT ONepupoBaTb C BbICOKOCKOPOCTHBIMW MOTOKAMWU LaHHbIX.
NHavkaTopbl CUrHanmm3aupytoT O COCTOSIHUM MNOOKIMIOYEHUN M MPOXOXAEHUM AaHHbIX no cetam Modbus wn
Ethernet.

KHonka «C6poc» no3sonsaeT nepesanyckatb Npubop, He OTKNOYas ero oT ceTun, unm cOpocuTb HACTPOMKK
K 3aBOACKUM 3HAYEHUNSAM:

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

e OnA nepesanycka npmbopa c CoOXpaHeHNeM Nonb30BaTENbCKNX HACTPOEK — HAXaTb N yaepXnBaTb KHOMKY
cbpoca «R»; nocne TOro, Kak 3aaroputcs uHankatop «Owmnbkax», OTNYCTUTb KHOMKY «R».

MpumeyaHue — npu nepesanycke npubopa KIMEeHTaM MOXeT NOHafAoouTbLCA BO30OHOBIEHWe
NOAKIMHYEHUN.

MpnGop ocHalleH NamATbio ANs XpaHeHus HacTpoek. Kaxabii npubop npy M3roTOBMEHUM nony4vaeT
rnobanbHO yHuKanbHbIn MAC-agpec n MOXET NOAKMYaTbCs K NOKanbHbIM CETAM, UMEIOLMM 3aLUULLEHHDbIN
BbIX0OA B Internet.

[TaHenb ynpasrieHnsa

Brok
brok nutanus CBETOAMONOB | yhonka cbpoca
(MHaukaumna b

COCTOSHWSA Npudopa)

A /

TS i
Y ¢

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

PucyHok 3 — CTpykTypHasa cxema npubopa

4 OBCNY>XXUBAHUE U MEPbI BE3OMNACHOCTHU
4.1 Mepbl 6e3onacHoCcTH

4.1.1 B NPUBOPE ET-485 UCIOJIb3YETCA OMNACHOE ONA XXU3HU HANPAXEHUE. MNMPU
TEXHUYECKOM OBCNYXWUBAHWUW, YCTPAHEHMU HEUCMNPABHOCTEW, MOHTAXHbIX
PABOTAX HEOBXOOUMO OTKNKOYNTbL MNMPUBOP WU NOAKIMKYEHHBLIE K HEMY
YCTPOMUCTBA OT CETU MUTAHUA.

4.1.2 lMpunbop He NpegHa3HayYeH 4nsa aKcnnyaTauum B yCNoBmax Bubpaumm 1 yaapos.

4.1.3 He pgonyckaeTcs nonagaHwe Brarm Ha BHYTPEHHWE 3NEKTPO3NEMeHTbl npubopa, Ha BXOAHbIE
KOHTaKTbl KNEMMHbIX 6FTOKOB U pa3beMOB.

4.1.4 3anpellaeTcs ncnonb3oBaHve npubopa B arpeCcCcuBHbIX cpeaax C CoAepXXaHMem B BO3OyXe KUCMOT,
Lernoyen, macen n 1. .

4.1.5 TlogknioyeHne, perynupoBka n TexHUYeckoe obcnyxuBaHue npubopa [OMMKHbl NPOU3BOAUTLCA
TOMNbKO KBaNUMUUMPOBAHHbIMK  CMeunanucTamn, U3yymBlLIMMKW  HacToswee PyKkoBOACTBO MO
akcnnyartaumn.

4.1.6 Tlpn oakcnnyaTaumm u TexHU4Yeckom obcnyxmBaHun HeobxoamMmo cobnogatb TpeboBaHWA
HopMaTuBHbIX  AokymeHToB: [OCT  12.3.019-80, “l[lpaBun  TexHW4eckonm  aKcnnyaTauum
9NEeKTPOyCcTaHOBOK noTpebutenen” u “lpaBun  TexHukn ©e3onacHOCTM nNpu  3KchnyaTaumu
3M1EeKTPOYCTaHOBOK NoTpebutenen”.

4.2 NMopspok TexHnyeckoro ob6enyxuBaHusa ET-485
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PekomeHayemas NnepuoanyHOCTb TEXHUHECKOro 0OCNYXMBaHUS — KaXable LIeCTb MECALIEB.

TexHuyeckoe obcnyxusaHne npubopa COCTOMT B BM3yalrlbHOM OCMOTPE, B XO4€ KOTOPOro nposepsieTcs
HaOEeXHOCTb NoACOeaUHEHMA NPOBOAOB K knemMmam ET-485, oTCyTCTBME CKOMOB M TPELLMH Ha ero Kopryce.

Mpy BbINONMHEHUN TEXHWYECKOro obcnyxmBaHust npubopa Heobxogumo cobnwgaTe Bce  Mepbl
0©e30MacHOCTU, U3NOXEHHbIE B MyHKTE 4.1.

5 NOAKIMIOYEHUE ET-485

BHUMAHUE! [ONA MOBbIWEHUA  3KCMJIYATAUUMOHHBLIX CBOWUCTB WU3OENUA
PEKOMEHAYETCA B UEMNW NUTAHUA ET-485 (L, N) YCTAHOBUTb ABTOMATUYECKUE
BbIKINMIOYATENN (MPEAOXPAHUTEJIN) C TOKOM OTKIMIOYEHUA HE BOJIEE 1 A KITACCA B.

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

1) Mogxntountb Kabenb coeguHeHus ¢ ceTbto Modbus (kabenb BUTLIX Nap kateropumn Cat.1l nnm Bblwe) K
pasbemy «RS-485» 1 k cet Modbus (Mnn HanpsamMyto K yCTPOMCTBY C MHTepdencom RS-485).
MpumMeyaHue — KOHTaKT «A» Ans nepegavyv HEMHBEPTUPOBAHHOrO CUrHana, KOHTakT «B» — ansa
MHBEPTUPOBAHHOIO CUrHana.

2) TlopgkntounTb Kabenb coeanHeHus ¢ ceTblo Ethernet (Bxoant B kOMMMEKT) k pasbeMy «Ethernet» n k
ceTtun Ethernet. Oco6eHHOCTN NOAKMIOYEHNS B 3aBUCMMOCTM OT TUMa CeTU onmncaHbl B NpunoxeHun b.

3) lNopgkntounTb Kabenb coeanHEHNa ¢ NCTOYHUKOM NUTaHuA (kabenb ¢ MegHbIMW MHOTOMNPOBOSIOYHLIMM
Xunamm ceveHmem He meHee 0,75 MM? 1 MakcumanbHbIM paboymm HanpshkeHnem He MeHee 400 B) k
pasbeMy «230 By, 3atem nogknountb kabenb k cet nutanms 230 B 50 Iy,

FU

———7
®) (2 2]2 2) &
* %L N] ————————
2308 CeTb NuUTaHus
@.. ET-485
@ Nuranue
@ Ownbka
@®RS-485 WuHa modbus RTU(ASCII)
@ Ethernet B
DSy 8 8y 8 O n
Ethernet I—RS-485-|
10/100 'A L B A
w22 @
Moaxniouexme k — —

10base-T unu 100base-T
(BuTas napa)

cetu Ethernet - I T

FU — npegoxpaHutens (aBToMatu4eckmm Bolknodatens) 1 A

PucyHok 4 — Cxema nogkrtodeHusa npubopa

6 UCMNOJIb3OBAHUE ET-485
6.1 OOwmne cBegeHns

Mocne nopayn nuTaHus 3aroparTca uHaukatopbl «Owmnbka» n «RS-485», v npubop npoussoguT
MHUUManusaumio npuemo-nepenatynkoB. lNocne atoro B TedeHve 1 cekyHObl oba mHAMKaTopa racHyT, U
npnbop nepexoaut k paboTe (NoakntoyeHne B ceTu Ethernet MoxeT 3aHATL Bonblue BpeMeHU B 3aBUCUMOCTH
OT HacTpoek npubopa n Apyrux NOAKMOYEHHbIX K CETU YCTPOWCTB).

BHUMAHMUE! NMOCTOAHHO IOPALMA UNU NEPUOOUYECKU MUTAIOLLMA UHOUKATOP
A «OLLNBKA», B OTCYTCTBUE NMOAKMNIOYEHUNA K NPUBOPY, O3HAYAET HEUCMPABHOCTb
NMPUBOPA.

Mpnbop oxmpaet nogkntodeHns Kk cetn Ethernet. Ecnu 3aropaetca wungukatop «Ethernet», ToO
MOAKMNIOYEeHNe K ceTu npoussBeneHo ycnewHo. Murawowmin nHamkatop «Ethernet» osHavaeT npoxoxaeHwe
AaHHbIX MO CeTw.

6.2 Pabota ET-485 no npotokony HTTP



~8~

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

Mpn nogkntoveHun knmeHta Kk nopty 80 npubop oXuaaeT OT KAMeHTa 3anpocbl Ha MofyvYeHue
HTML-cTpaHuy,. B 3anpoce moryT ObiTb ykasaHbl napameTpbl. B OTBET Ha MpaBuUMbHbIA 3anpoc napameTpbl
obpabartbiBaloTCs, U KNUEHTY nepegaetcs TekcT BblbpaHHon HTML-ctpaHuubl. Mpu 3anpoce 6e3 ykasaHus
CYLLEeCTBYIOLLEN CTpaHuUbl BO3BpallaeTcs 3arnaBHas cTpaHuua. [locne nepepaunm cTpaHuubl npubop
OTKIMOYaEeT KNMEHTa N CHOBA OXMAAEeT MOAKIYEHME.

6.3 Pabota ET-485 no npotokony Modbus

B npouecce pabotbl ET-485 oxugaet nogknoyveHus no cetn Ethernet no npotokony Modbus TCP «k
nopty 502. MopT nogkntodeHmsa no Modbus TCP moxeT 6bITb n3ameHeH nonb3oBarteneM. MNoagkntoyeHune ¢ MK
MOXeT ObITb MPOM3BEAEHO C MOMOLLbIO Mobbix nporpamm — Modbus TCP knueHTOB. Bepcust knueHTa gns
oC Windows AO0CTyrnHa ans ckaymBaHus Ha cante n3rotoBuTens
(http://novatek-electro.com/uk/programmnoe-obespechenie.html).

Mpwn 3anpoce nogkntoyeHus knueHta Kk nopty Modbus TCP, ecnu BknoveH unbTp nogknoyveHui no 1P,
npnbop nposepsieT agpec IP knneHTa. Ecnu agpec He coBnagaeT € ykasaHHbIM MpU HAacTPOWKe, NoaKmnoYeHne
oTKnoHsieTca. MiHade npubop npoBepsieT CNUCOK AOCTYMNHbIX MNOAKIOYEHM. Ecnn BCce NOAKMOYEeHNS 3aHATH,
TO, B 3@aBUCMMOCTM OT HACTPOWKK, NPNBOP MOXET NOAKIMIOYNTL HOBOMO KNMEHTa BMECTO paHee NoAKMIOYEeHHOro
(ecnn NOAOKMIOYEHHbIM KIWEHT He MpOoSABMAN aKTUBHOCTM [Oofblle 3a4aHHOrO0 BPEMEHW, UMM ecnun ero
NoAKMYeHNe noadepXkmeBanocb Aofblue 3adaHHOro BpemeHu). [lpu nNogkniovYeHuM KnveHTa K nopTty
Modbus TCP, npubop nobaBnsieT ero Bo BHYTPEHHWUA CNMUCOK OBCnyXnBaembiX KNMEHTOB (HO He Gonblie
YKa3aHHOro B TEXHUYECKNX XapaKTepPUCTUKaxX Ymcna KrmeHToB).

Mpn ycTaHOBNEHHOM MOAKIMIOYEHUM KINMEHTa npubop oxuaaeTt oT knmveHTa Modbus-3anpoc. B pexnme
Begomoro no RS-485, npmubop Takke npuHMMaeT 3anpocbkl no RS-485 ot Begywero yctponctea cetn Modbus.

Mpn nonyvyeHun 3anpoca OT KNMeHTa, Npubop aHanusvMpyeT 3anpoc W, B 3aBUMCMMOCTM OT KoAa
3anpawmnBaemMon PyHKUUN N TEKYLLMX MpaB KnneHTa, obpabaTbiBaeT unm GnokmpyeT ero. [Npu GrnokmpoBke
3anpoca ET-485 moxeT reHepupoBaTth 1 nepegaBaTh KIMEHTY YKa3aHHbIN MOfb30BaTeNieM Ko4 WUCKIHYEeHUs
Modbus (no ymonyanuto — kog 1). lNpaBa knueHTa, B 3aBUCMMOCTM OT HacTpoek, onpeaenstoTcs no ero IP-
agpecy (IP-agpec Begywero B cetm Modbus ycnoBHo cumtaetca paBHbiM 127.0.0.1) n no BBeAeHHbLIM
naponsm.

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

B pexunme Benyulero no RS-485, 3anpockl ApyruMm ycTporcTBam nepeHanpasnsaioTcs B ceTb Modbus, u
oXugaeTcsa oTBET OT ycTponctea B cetn Modbus — npu atom 3aropaetcsa nHankatop «RS-485». Ecnu gaHHble
nony4eHbl NN BpeMsa oXunaaHus Uctekno, nHankatop «RS-485» racHer.

B pexvnme nepeHanpaBneHuns Ha yganeHHbl cepBep, €Cnn YCTAHOBIIEHO MOAKIHYEHME K YKa3aHHOMY
nonb3oBartenem cepBepy Modbus TCP B cetn Ethernet, To 3anpochkl gpyrmm ycTtporicTBam Takke OTCbINaloTcs
Ha 3TOT cepBep, U OXXnaaeTcst OTBET OT HErO.

MpumeyaHue — oTBET NPUMHMMaeETCA OT NepPBOro OoTBETUBLLUEro agpecara, noatomy B cetn Modbus
M cpeau agpecaToB, AOCTYNHbIX Yepe3 yaaneHHbIn cepep Modbus TCP, He AOMKHO ObITb YCTPOUCTB
C oaMHaKoBbIMMK agpecamu (mpeHTudpmkaropamm) Modbus.

Ecnu 3anpoc nepeHanpaBuTb He yaanocb (Hanpumep, B pexume Begomoro no RS-485, ecnu
noaknoyeHne K yaaneHHomy cepsepy Modbus TCP 6bino pasopsaHo), ET-485 moxeT reHepupoBatb U
nepeaasaTb KNWMEHTY yKa3aHHbIV nonb3oBaTenem ko ucknoyenns Modbus (no ymonyanuto — kog 10).

Mpwn otcyTcTBMM oTBETa ET-485 MOXET reHepmpoBaTh 1 NepeaaBaTth KIUMEHTY YKa3aHHbIN NONb3oBaTenem
koA mncknoyveHns Modbus (no ymonuyanuto — kog 11).

Ecnu nonyyeH oteeT Ha 3anpoc, ET-485 nepepaet ero knueHTy, npucnaswwemy 3anpoc. [Npun ownbkax B
dopmate oTBeTa wuHAMkaTop «Owmnbka» BcnbixvBaeT Ha 0,5 cekyHObl, OTBET KIMEHTY Mpu 3TOM He
BO3BpaLLaeTcs.

6.4 Pabota ET-485 B pexxume akTUBHOro NOAKITHOUYEHUS K KITMEHTY

B paHHOM pexunme, Kpome obecneyveHnsa apyrmx noakntoyeHmn, ET-485 camocTtoaTenbHO ycTaHaBnmMBaeT
1 B AanbHEenWeM nogaepXunBaeT akTMBHOE MOAKIIOYEHME K KNUEHTY (yaaneHHoMy cepBepy cbopa OaHHbIX) C
3afaHHbIM UMeHeM xocTa unu IP-agpecom. ET-485 npuHumaeT oT gaHHoro knueHTta 3anpockl Modbus TCP un
BO3BpaLLaeT oTBEThbl. Pexum no3BonsieT ogHOMY KNMEHTY paboTaTb C OOHUM UIM HECKONbKMMMK npubopamum
ET-485 yepes Internet 6e3 NnpucBoeHNs kaxxgoMy npubopy ctatudeckoro IP-agpeca (cM. npunoxexuve B).

7 HACTPOWUKA



7.1. O6wme cBegeHns

HacTtpanBaemble napameTpbl onncaHbl B M. 7.2. [lapaMmeTpbl COXpPaHATCA NPU OTKNIOYEHUN MUTaHKUS.
HacTpowka npnbopa MOXET OCyLLEeCTBNATLCA ABYMSI cnocobamu:
e yepe3 WEB-nHTepdenc, kak nokasaHo B n. 7.3;

e yepes Modbus-nHTepdenc, kak onncaHo B n. 7.4.

BHUMAHME!

nPn U3MEHEHUU TNAPAMETPOB [MNPUBOPA MOIYT bBbiTb 3A0AHbDbI

3HAYEHUA, SATPYAHAIOLWUE UITN BITOKUPYIOLLUE NMNOAKITIOYEHUE K MPUBOPY MO CETW.

B aTom cnyyae napameTpbl criegyeT cOpoCUTb K 3aBOACKUM 3Ha4YeHusM (cm. n. 3.2).

7.2 NapameTpbl ET-485

Habopbl napameTpoB, gocTynHble no npotokony Modbus, nepeuncnenbl B T1abnuue 3. BHyTpeHHss
CTPYKTypa BCex HabopoB MnapaMeTpoB aHanornyHa CTpykType Habopa, onucaHHoro B Tabnuue 8, 3a
NCKNIOYEHMEM HavanbHOro agpeca.

dopmaT npeacraeneHns napaMmeTpoB B pernctpax Modbus onncaH B Tabnuue 4.

MapameTpsbl, onucbiBatowme npmbop, npmeeneHsl B Tabnumue 5.

MapameTpbl TEKyLLEro pexxuma npnbopa AOCTYNHbI A5 YTEHUS U 3anNncu U yKasaHbl B Tabnuue 6.

MapameTpsbl, ONUCbIBatoLLmne coctosgHue npnbopa, 4OCTYMHbI TOMNBbKO AN YTEHUS U onucaHbl B Tabnuue 7.

MapameTpbl HACTPOVIKM AOCTYMHbI TONbKO B PEXNME HACTPOWKM U NepedncneHsbl B Tabnuue 8.

MapameTpbl cocTosiHuA naeHtTudpukaumm AMNK, Tabnuua 9, poctynHel ana AlNK n B pexxume HacTponiku.
MapameTpbl ynpaBnenus ngeHtudmkaumnen ArK goctynHil Tonbko ans AlNK n npuseaeHsl B Tabnuue 10.

Ta6bnuua 3 — Habopbl napameTpoB, AOCTYyMHbIE NO NpoTokony Modbus

Habop OnucaHue HDoctyn Appeca
Hencteyowme | Hactporiku, ucnoneayowmecs npnbopom B B nobom pexunme, 200-298,
HaCTPONKK HacCTOSALWMIA MOMEHT TONbKO YTEeHne 1200-1241
CoxpaHeHHble | Habop coxpaHseTcsa He3aBMCUMO OT NUTaHUA | TONbKO B pexnme HacTtporkn, | 300—-398,
HaCTPONKK npubopa u Ucnonb3yeTcd Npu 3anycke TOJIbKO YTEHNe 1300-1341
3aBoackue HeunsmeHsiembin HAabop, KOTOPbIA MOXHO Tonbko B pexume HacTponkn, | 400-498,
HaCTPOMNKK BKMIOYUTb, Kak onucaHo B n. 7.3, 7.4 TOSbKO YTEHNE 1400-1441
N3meHsemble | NapameTpbl, nepedncrneHHsle B Tabnuue 8, Tonbko B pexunme HacTponkn, | 500-598,
HaCTPONKK U3MeHsieMble, Kak onmcaHo B n. 7.4 YyTeHne nnm 3anucb 1500-1541

Ta6bnuua 4 — dopmat npeacTaBneHns napameTpoB B pernctpax Modbus
KonuuyectBo
MapameTp| [Ouana3oH 3Ha4YeHUMn OnucaHwme 3aHMMaeMbIX
perucTpon
Uucno | 0-65535 Llenoe uucro (16 6uT) B cTaHgapTHOM 1
avanasoHe 3HadeHun pernctpa Modbus
0— 4294967295 Llenoe 4ncno, 3Ha4eHne KOTOPOro MoXeT
Uucno | B ABYX perucrpax, npesblWwaTb npegen ansa perncrpa Modbus 2
cTapwas Yyactb — nepeas | (65535)
B kaxgom peructpe Habop 3HavyeHun, kaxxgoe u3 KOTOpbIX PpaBHO MakcumanbHas
Ctpoka | uncno ot 0 go 255 — kogy 1 cumsona B koguposke ASCII. Ecnin AnnHa CTPOKN,
cumsornoB | ASCII-kog cmmBona CTpOKa KOpo4ye MakcMmanbHOW AfNHBbI, 3a anga AaHHoro
nnu 0 (KOHeL, CTPOKK) nocrnegHum cumseonom pasmertaertca kog 0 napameTpa
IP-agpec | B kaxgom perucrpe — Habop n3 yeTtbipex 6ant agpeca IPv4, cnesa 4
(IP-macka) | oguH 6aunT (0-255) Harnpaso
MAC- B kaxxgom perncrtpe — Habop 13 wectn 6ant agpeca MAC-48, 6
agpec | oguH 6ant (0—255) crnesa Hanpaeo
Tabnuua 5 — MNapameTpsbl, onucbiBatoLme npmdop
MapameTp OnucaHune Appec
Twn npubopa Kog, onpegenstowmin npubop Modbus y nsrotosutens (12 — ET-485) 0
Bepcus npowmskn | Bepcusi npoLumvBKM BCTPOEHHOrO NporpaMMHoro obecneveHuns npmubopa 1

Tabnuua 6 —

MapameTpbl TekyLLero pexuma npubopa
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MapameTp | MuH.—Makc. |HavanbHoe OnucaHue Appec
3Ha4eHue
Beopg Ctpoka 0 Mpn BBOOE QJencTeyoLLlero napons KineHty | 100-119
napons CUMBOJSIOB BbldAaeTcs  COOTBETCTBYIOLLEE  paspelleHune
(cm. pernctpbl 543-580)
Npn BBOOE nNyCTOM CTPOKM nMpaBa KMeHTa
cbpacbiBaloTCA [0 YPOBHA MNpaB Ha MOMEHT
NOAKMYEHNs
0-3, 0: HeT gencTBUA
KomaHga 3anuchb B 0 1: «[Nepesanyck» — nepesanyck npubopa 120
yrnpaBneHuns pexume 2: «CoxpaHUTb» — COXPaHUTb U3MEHEHUS
HaCTPOWKM HacTpoek no Modbus
3: «BepHyTb 3aBOACKME» — COPOCUTL HACTPOMKM
K 3aBOACKUM
Tabnuua 7 — NapameTpbl TeKyLLEro coCToAHNSA npubopa
MapameTp OnucaHue Anpec
Pexxum 0: Pexxnm nonb3oBartens 121
(6onee nogpobHo cm. per. 141) | 1: Pexxum HacTpomnkn
Tekywinn IP-agpec IP-agpec, no koTtopomy npubop goctyneH B cetn Ethernet 122-125
Texkywun MAC-agpec MAC-agpec, no koTopomy npubop ono3HaeTcs B ceTn |126-131
Ethernet
Yucno knmneHtoB Modbus TCP | Konn4yecTtBo 3aHATLIX MOAKM0YeHU no npotokony Modbus 132
TCP
JInmut knneHtoB Modbus TCP | OOLiee 4mMcno BO3MOXHbIX noaknodeHun no Modbus TCP 133
(Npy aTOM OA4HO MOAKNKYEHWE Bcerga pesepBupyeTcs ans
OCHOBHOIO KITMEHTA)

Bpemsi, MuH Yncno MMHYT C MOMEHTa 3anycka 134-135
Harpyska Modbus, 3anpocos/cek | KonnyectBo obpabaTbiBaeMbix 3anpoOCOB B CEKYHAY 136
Yucno neperpysok cetu Ethernet| KonnuectBo nepenonHeHnn Bxogawmx Oydepos ang 137

Ethernet — ¢ MOMeHTa 3anycka
Yuncno owmnbok cBA3n KonuyectBo OTMeEYEHHbIX OWNBOK (MOAKNIYEHNSA/CBA3N), 138
nocrne Kotopbix paboTa Oblna nNpodosmkeHa, — ¢ MOMEHTa
3anycka
Yncno 3anporpammMmmpoBaHHbIX | KonmyecTBo nepesanyckoB B COOTBETCTBUM C HACTPOMKOWN 139
nepesanyckoB nonb3oBaTens — 3a Bce BpeMsi paboTbl npubopa
Yuncno KpuTnudecknx owmnbok KonnyectBo OTMeYeHHbIX ownbok (cboes), BbI3BaBLUNX 140
nepesanyck npubopa — 3a Bce BpemMs paboThl
dnaru pexxmma goctyna Bit O 0: NOAKMIOYEHHLIN KNWEHT He MOXeT MNOoSy4YuTb 141
paspelleHne Ha 3anpoc @YHKUMIA He 3anucu
YCTPOWNCTB, NOLKIMOYEHHbIX K ET-485
1: NOAOKMIOYEHHbIM KIMMEHT MOXEeT MOony4uTb
paspelleHne Ha 3anpoc QYHKUMIA He 3anucu
YCTPOWNCTB, NOLKIMOYEHHbIX K ET-485
Bit 1 0: NOAOKMIOYEHHBIV KITMEHT He UMeeT paspeLleHus
Ha 3anpoc (YHKUUMW He 3anMcu YCTPOWCTB,
noaknto4YeHHbIX kK ET-485
1: NOAKMIOYEHHBIN KIMMEHT NMEET paspeLleHne Ha
3anpoc  YHKUMA  He  3anucu  YCTPOWCTB,
noakntoYeHHbIX K ET-485
Bit 2 0: NOAOKMOYEHHBIN KITMEHT He MOXET MoMy4nTh
paspelleHne Ha 3anpoc  yHKUMK  3anucm
YCTPOWCTB, NOAKIMOYEHHbIX K ET-485
1: MOAKMIOYEHHbIN  KNWEHT MOXeT MonyYnTb
paspelleHne Ha 3anpoc  YHKUMK  3anucu
YCTPOWCTB, MNOAKNKYEHHbIX K ET-485
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MapameTp OnucaHue Apnpec
Bit 3 0: noakntoYeHHbIN KITMEHT He NMeeT paspelueHns
Ha 3anpoc  QYHKUMA  3anMcu  YCTPOWCTB,
NOAKMNIOYEHHbIX K ET-485
1: NOOKNIOYEHHbIA KMUEHT UMeeT paspeLleHne Ha
3anpoc OyHKUMI 3anmcu YCTPOWCTB,
NOAKMNIOYEHHbIX K ET-485
Bit 4 0: NOAKMIOYEHHbIN KIUMEHT HE MOXET MNOoNyyYnTb
paspelleHne Ha pgoctyn K pernctpam ET-485,
KpoMe pernctpoB BepcuW, Mapons, pexuma u
dnaros gocTyna
1: NOAOKMIOYEHHbIN KIMWEHT MOXeT MOomnyyYnTb
paspelleHne Ha pgoctyn K perunctpam ET-485,
KpoMe perncTpoB BepcuW, Napons, pexuma u
¢onaros gocrtyna
Bit 5 0: NOAOKMIOYEHHbIV KITMEHT He uMeeT paspeLleHus
Ha JocTyn K peructpam ET-485, kpome perncrpos
BepcUK, Napons, pexmma un pnaros goctyna
1: NOAKMIOYEHHBbIN KINEHT MMEET paspelleHne Ha
poctyn K pernctpam ET-485, kpome pernctpos
BEpCUU, Naposns, pexxmma un pnaros goctyna
Bi 0: NOAOKMIOYEHHbIV KIMEHT HEe UMeeT paspeLleHuns
it 6
Ha 3anpoc yHKuuKM 3anmcu ET-485
1: NOOKNIOYEHHbIA KNMEHT UMeeT paspeLleHne Ha
3anpoc pyHKumMn 3anncu ET-485
Bi 0: NOOKMOYEHHbIN KITMEHT HE MMEET pa3peLleHns
it7 N
Ha HacTpouky ET-485
1: NOOKNIOYEHHbIA KNMEHT UMeeT paspeLleHne Ha
HacTpounky ET-485 (aHanormnyHo per. 121)
Bit 8 0: KNWEHT He ABNAETCA OCHOBHbIM KIMEHTOM
1: KNIMEHT ABNAETCHA OCHOBHbBIM KITUEHTOM
Bit 9 1: KNIMEHT MMEET NPaBO Ha NOAKITHYEHME
(BCcerga unTaeTcs Kak «1» nocne NogK4eHms)
. 0: knneHT nogkntodeH He no AlNK
Bit 10
1: knueHT nogkntoyeH no AlK
Makcumym knueHtoB Modbus MakcumaneHoe 3ameveHHoe vncno knmeHtoB Modbus TCP 142
TCP (c MOMeEHTa 3anycka)
Makcmumym 3anpocos, MakcumanbHasa 3aMeyeHHas Harpyska Modbus 143
3anpocos/cek (c MoMeHTa 3anycka)
YacToTa oTBeYaeMbIx 3anpocos, | KonnyectBo obpabaThiBaeMbiX 3anpoOCOB B CEKyHAY, Ha 144
3anpocoB/cek KoTopble dopmnpyeTcs oTBeT 6e3 onbok
Bpems 0o nogknoveHns K 0: ycTaHOBNEHO NoaknioYeHne K yaaneHHoMy cepeepy 145
yAaneHHoMy cepBepy 1: BbINONHAETCH NOAKNIOYEHNE K yaaneHHOMy cepBepy
Modbus TCP 2 — 65534: uncno cekyHa 4O NOBTOPHOMO NOAKMHOYEHNS
65535: nepeHanpaBneHne Ha  yOaneHHbln  cepBep
OTKITHOYEHO
Bpemsi 4o akTMBHOro 0: yctaHoBneHo AlK
NOOKITOYEHUNSA K KITUEHTY 1: BbinonHsaeTcsa AlNK 146
(vnn YCCL) 2 — 65534: yncno cekyHa oo nostopHoro AlNK
65535: AlK oTKIoYeHo
Tabnuua 8 — NapameTpbl HAacTponku npubopa
MapameTp MwuH.— | 3aBoackoe OnucaHue Apnpec

Makc. 3Ha4YeHue

CeTb Ethernet

CraTtnyeckui Ecnu pguHammyeckaa agpecauust oTkodeHa wunm | 500—

IP-agpec IP-agpec(192.168.0.111 HepocTynHa, IP-agpec npubopa B cetn Ethernet paseH | 503
3TOMY 3HAYEHUIO

Macka nogcetn |IP-macka[255.255.255.0 Ncnonb3yeTca TONbLKO BMEeCTe Cco cTaTudeckum | 504—
IP-agpecom 507
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MapameTp MuH.— | 3aBoackoe OnucaHue Anpec
Makc. 3Ha4YeHue
LLnto3 IP-agpec| 192.168.0.1 | Ncnonb3yeTca TONbLKO BMeCTe Cco cTaTudeckum | 508—
IP-agpecom, nnu kak dpunetp IP gna DHCP-cepsepa 511
BkntounTb 0: gna apgpecauun B Ethernet wucnonbayoTtca
OMHaMUYeCKyHo 0-1 0 3adaHHble 3Ha4vyeHnsa IP-agpeca, macku n wnio3sa. 512
agpecauuio ¢ 1. npubop wucnonb3dyetr DHCP-cepBep cetn pnsa
NMOMOLLILHO onpegeneHna |IP-agpeca, mackm u wnwo3a. Ecnu
DHCP-cepBepa cepBep  HeAOOoCTyMeH,  MCMONb3YylTCA  3Ha4YeHus
cTaTUYecKon agpecaumm
Wcnonb3dyetcs nNpu  BKMIOYEHHOW  AMHAMUYECKOWN
Bkntountb agpecauuu.
dunbTp IP- 0-1 0 0: npubop NpvHMMaeT AaHHble agpecauun oT nepeoro | 513
agpeca DHCP- oteeTuswero DHCP-cepeepa
cepBepa 1: npubop NpuHMUMAaET OaHHble agpecauuy TONbKO OT
DHCP-cepBepa ¢ |IP-agpecom Lwinto3a
Bknountb 0: B kauectBe MAC-agpeca ncnonb3yeTcsl yHUKanbHoe
3aaHHbIN 0-1 0 OIS KaXKOoro npmubopa 3HayeHne 514
Bpy4Hyto MAC- 1: ans MAC-agpeca ncnonb3yeTcs 3agaHHOe BPYYHYHO
agpec 3Ha4YeHune
3agaHHbIn MAC- | YHukanbHoe | Micnonb3yeTtca npu BKoYeHHOM pydyHoM MAC-agpece | 515—
BPYYHYHO afpec | Ans Kaxaoro | Ans uaeHtudukauum npnbopa B cetu Ethernet 520
MAC-agpec npubopa
Moakno4yeHUs KNMeHTOB
MopT Wcnonbayetca npu TCP-nogkntoyeHun k npubopy no
nogkntoveHms no| 1-65535 502 Ethernet ans o6meHa no npotokony Modbus TCP 521
Modbus TCP
IP-agpec, nOng KOTOpOro pesepBupyeTcd  OLHO
IP-agpec noakntodeHne. Hanpumep, agpec, €  KOTOpPOro
OCHOBHOIo IP-agpec| 192.168.0.2 | npon3BoANTCS HacTpolka npubopa. B pexume | 522—
KNneHTa Begomoro no RS-485, pgna OCHOBHOroO kKnueHTa, | 525
nogknovaoLweroca no RS-485, cnenyet ykasbiBaTb
agpec 127.0.0.1
0: HacTpomka napameTpoB 4epe3  Modbus-
BkntounTtb nHtepdenc nnu WEB-uHTepdenc ¢ nioboro agpeca
¢unbTp no 1P 0-1 0 (nocne BBOAa napons) 526
NoaKMHYEHNN 1: HacTpomka napameTpoB 4epe3 Modbus-
09 HaCTPOWKK nHtepdenc n WEB-nHTepdenc goctynHa TOMNbKo €
IP-agpeca OCHOBHOrO KnneHTta
BkntounTtb 0: nogkntoveHua no Modbus pocTynHbl ¢ noboro
dvnbTp No 1P 0-1 0 agpeca 527
NOAKIIOYEHNN MO 1: Bce noakntoyeHus no Modbus AOCTYMNHbI TOMBKO C
Modbus IP-agpeca OCHOBHOrO KInMeHTa
0: nogkntoveHne no Modbus TCP nopaepxunBaetcs
Bkntountb He3aBMCUMO OT BPEMEHU MeXay 3anpocamu OT
3amMmelleHne 0-1 1 KrnueHTa 528
HEeaKTUBHbIX 1: ecnn Bce nogkntodeHnsa no Modbus TCP 3aHATHI,
KIMUEHTOB HOBbIN KITMEHT, 3anpallnBaroLLmMn NoOKIoHEHNE,
MOXeT ObITb NOAKITIOYEH BMECTO KIMEHTA, OT
KOTOPOro He MOCTynasno 3anpocoB AOorbLUe
3a4aHHOro BpeMeHU
MakcumanbHoe McnonbayeTcs, ecnu BKIMIOYEHO 3aMelleHne
Bpems oxuvagaHus 0-9999 90 HeaKTUBHbIX KITMEHTOB 529
3anpoca, cek
BkntounTtb 0: nogkntoyeHne no Modbus TCP nopaepxmBaetcs
o4yepedb Ha 0-1 0 He3aBUCUMO OT BpeMEHU yaep>KaHUa NogKnioyeHnd 530
nocnegHee 1: ecnn Bce nogkntodeHna no Modbus TCP 3aHsATHI,
3aHATOE HOBbIN  KMWEHT, 3anpaluvBaloLniA  MNOAKIYEHME,
noakntoveHne MOXeT ObITb MOAKMOYEH BMECTO  MOCNegHero
Modbus TCP NOAKIIOYEHHOro KrnueHTa, ecnu BpemMda yaep)KaHus

nogknyeHnsa 6onbLue 3agaHHoro BpeMeHun
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MapameTp MuH.— | 3aBoackoe OnucaHue Anpec
Makc. 3HayeHue
MakcumanbHoe
BpeMms 0- 531-
yoepxaHus 600 000 60 000 Mcnonb3yeTca, ecnu  BKAOYEHa  odepedb Ha | 532
nocriegHero nocnegHee nogkntodeHne no Modbus TCP
NOAKMYEHMS NO
Modbus TCP, mc
Cetb Modbus
Cob6CTBEHHDIN 0: npmbop nepecbinaet Bce 3anpocbl Modbus B ceTb
Modbus- 0-247 111 Modbus, pernctpbl npubopa HegocTynHbl no Modbus 533
naeHTMdurkaTop 1-247: npmnbop oTBevyaeT Ha 3anpocbl Modbus c
npunbopa AaHHbIM  Modbus-ngeHTndukaTtopom, He nepechinas
nx B cetb Modbus
CkopocTb nepe- 75— Ncnonb3yeTcsa npyu obmeHe ¢ yctponictBamm B Modbus- | 534—
aaym B Modbus- | 921 600 9 600 ceTW, OAWHaKOBOE 3Ha4deHWe Ons YCTPOMCTB B ogHon | 535
ceTu, but/cek Modbus-ceTu
Bkntountb Ncnonb3yeTcsa npu o6meHe ¢ yctporictBamu B Modbus-
npoBepKy 0-1 0 ceTn, oQUHaKoBOE 3Ha4yeHue AN YyCTPOMCTB B oaHom | 536
YETHOCTM Modbus-ceTn
0: He ncnonbayeTcs, 6ant 3aBepLualoT 2 cTon-6uTa
1: 6anT 3aBepllaroT OGUT YeTHOCTU U 1 cTON-OUT
Mcnonb3dyetcss npn obOMeHe C yCTpoOWCTBaMn B
Bkntountb Modbus-ceT TONbKO, €cnu BKIIOYEHA MpoOBepKa
npoBepKy 0-1 0 yeTHocTU. OaMHaKoBOe 3HayYeHue Ans ycTpoucTB B | 537
YETHOCTHU oaHon Modbus-ceTn
Ha HeyeT 0: NnpoBepka Ha YeTHOCTb
1: npoBepKka Ha HEYETHOCTb
Ucnonb3yetcsa npu nepegadax B Modbus-cetn B
pexnme RTU. T[locne nepegadn 3anpoca, ecnu
Bpems nepebii 0anT oTBeTa He Obin MONMy4YeH B TeEYEHMue
oXugaHus 0-60 000 200 3TOro0 MNpoMexyTka BpemMeHW, TO OXuaaHue oTteeTa | 538
Havyana oTBeTa npekpaiaetcs. OTBET BCeraa oXmaaeTcs He MeHblue
Modbus RTU, mc BPEMEHM MOMYaHus  Mexay kagpamu  (Bpems
MOJSIYaHMA 3aBUCUT OT CKOPOCTU nepefayv u paBHO
BpeMeHn nepegaym 3,5 Gawt, mnu 1,75 mc ans
ckopocTen cabiwe 19200 6ut/cek).
Pexum obmeHa B Modbus-cetn, oamHakoBoe
Bkntountb 3HayeHue gns yctponcts B ogHon Modbus-cetun
pexum ASCII 0-1 0 0: pexxum obmeHa RTU (dpopmat: 1 ctapt-6mT, 8 6uT 539
obmeHa B ceTu JaHHbIX, 1 OUT YeTHOCTU UnKn cTon-omT 1n 1 cton OUT —
Modbus Bcero 11 6uT).
1: pexxum obmeHa ASCII (dopmar: 1 ctapT-6ut, 7 6ut
JaHHbIX, 1 OUT YeTHoCTN unu cton-omT u 1 cton 6MT —
Bcero 10 6uT).
Wcnonbayetcs npu nepegadax B Modbus-cetn B
Bpems pexume ASCII. MNpn npneme oTBeTa, ecnn odepeHON
oXuaaHus 0-60 000 1000 G6ant otBeta He Obin nonyyeH B TedyeHue aToro | 540
oyepeaHoro npoMexyTka BpeMeHW, TO OXugaHue oTBeTa
cMMmBona npekpawaetcs. OxupaHve Bcerga He MeHblue
Modbus ASCII, BPEMEHM nepedayn ogHoro cumeona (3aBUCUT OT
MC CKOPOCTU nepegayn).
Pa3Hoe
Bkntountb 0: aBTOMaTNYECKMI Nepesanyck OTKITHYEH
aBToMatunyeckun| 0-1 0 1: npubop nepesanyckaetcsa 4epe3 3adaHHbI | 541
nepesanyck NPOMEXYTOK BPEMEHU
npmnbopa
Bpemsa Mcnonb3yeTca, ecnu  BKMAOYEH aBToMaTudeckun | 542
nepesanycka 5-7200 7200 nepesanyck npudopa

npnbopa, MUH
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MapameTp MuH.— | 3aBoackoe OnucaHue Anpec
Makc. 3HayeHue
Wcnonb3yeTcs ong OoCTyna K pexmnmy HacTpOMKM Mo
3agaHHbIN Ctpoka Modbus TCP. B kauyectBe naponsi MOXeT ObiTb
naponb ans CUMBO- 11111 ykasaHa cTpoka gnvHonm oT 5 go 20 cumeonos. B | 543—
BXOAa B PEXUM nos CTpoKe He MoxeT OblTb npobenoB u crneuunanbHbix | 562
HaCTPOMKK CUMBOJSIOB, NEPEYNCIIEHHBIX HUXXE B KaBblYKax:
«Gi"<>FT+=\|/?»
3apaHHbIN Wcnonb3yeTtca gna  goctyna K YyCTPOWCTBaM,
naponb angd noaknioyeHHeliM Kk ET-485, gns 3anpoca dyHKUUK
paspeLueHns Ctpoka 3anucn unu ynpaesneHud, KoTopble MOryT U3MeHUTb | 563—
3anucu CUMBO- COCTOSAHME aTUX YCTpoucTB. B KadectBe napongd 568
B YCTPOWCTBA, nos MoxeT BbITb yKasaHa CTpoka ASIMHOW A0 6 CMMBOJIOB.
NOOKIHOYEHHbIE K B cTpoke He MoxeT GbITb Npobenos M cneumnanbHbIX
ET-485 CUMBOJI0B, MEePEYNCTIEHHbIX HUXE B KaBblYKax:
«Gi"<>F+=\|/?»
3agaHHbIN Mcnone3yetca ana  goctyna K YCTPOWCTBawm,
naposib ans noaknoyeHHeliM Kk ET-485, gns 3anpoca dyHKUMKA
paspeLueHuns Ctpoka YTEHUS, KOTOpble He BMUAKT Ha COCTosHMEe 3TUX | 569—
YTEeHUSA 13 CUMBO- ycTponcTtB. B kadectBe naponsi MOXeT ObiTb ykaszaHa 574
YCTPOWCTB, nos CTpOKa ANUHON o 6 cMMBOMOB. B CcTpoke He MOXeT
NOAKMOYEHHbIX K ObiTe  npobenoB M chneuuanbHbiX  CMMBOJIOB,
ET-485 nepevYncneHHbIX HUXKe B KaBblYKax:
«:i"<>*+=\|/?»
3agaHHbIN Ucnonb3yetcs ana pgoctyna Kk peructpam ET-485,
naponb Ans KpOMe perucTpoB BepCcun, Naponsi, pexmma n gpnaros.
pocTtyna Ctpoka B kauyectBe napons MoxeT OblTb YykasaHa cTpoka | 575—
K peructpam CUMBO- ANnHOM o 6 cumBonoB. B ctpoke He moxeT ObiTb | 580
COCTOSIHUA N nos npobenos n cneunanbHbIX CUMBOJSIOB,
HacTpoek NepPeYNCIIEHHbIX HKE B KaBblyKax:
ET-485 «Gi"<>T+=\|/?»
Bkntountb Wcnonbayetcs, ecnu BKMIOYEH aBTOMATUYECKUI
pexum nepesanyck.
nepesanycka 0-1 0 0: npubop nepesanyckaeTcsa 4epe3 3agaHHbIN 581
aBToOMaTMyecKku NPOMEXYTOK BPEMEHN C MOMEHTA 3anycka
TONbKO Npu 1: npubop nepesanyckaeTcs 4Yepes3 3adaHHbIN
npocroe NPOMEXYTOK BPEMEHM OT nocnegHen obpaboTku
3anpoca
0: He npoBepsdeTcA
MopT ocHoBHoOro |0—65535 0 1-65535: nopTt ucnoneb3yetca Bmecte c IP agpecom | 582
KnueHTta ANna  onpefeneHns  OCHOBHOMO  MOAKIHYEHHOro
knueHta. B pexume Bepgomoro no RS-485, ecnu
OCHOBHOW KNMWeHT nogkniodaetca no RS-485, atot
napameTp He UCNONb3yeTCs.
Bkntountb 0: 3awmTa OT 3anucu perynupyeTcs ¢ NOMOLLbIO APYrnxX
pexuMm 3almThbl 0-1 0 napameTpoB UMK OTKIIOYEHa 583
OT 3anucu no 1: 6nokmpytoTcs niobble 3anpockl PyHKUMI OT nobbIX
Modbus KNueHToB, Kpome ¢pyHkumin Modbus 1, 2, 3,4, 7,17, 20
Bkntountb Wcnonb3dyetcs gna  goctyna K YCTPOWCTBaM,
¢unbTp no 1P nogknoyeHHeim Kk ET-485, gns 3anpoca  dyHKUMIA
NOAKIMOYEHNI 0-1 0 3anucn vnu ynpasneHusi, KoTopble MOryT W3mMeHuTb | 584
Ans 3anvcu B COCTOSIHME 3TUX YCTPOMCTB.
YCTPONCTBA, 0: dunbTp No IP He ucnonbayetcs

NOAKMIOYEHHbIE K
ET-485

1: domnbTp no IP BKkNtoYeH
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MapameTp MuH.— | 3aBoackoe OnucaHue Anpec
Makc. 3HayeHue
Bkntountb Ucnonb3dyetcd gona  goctyna K YCTPOWCTBaM,
¢unbTp no 1P nogknioyeHHeliM Kk ET-485, gnsa 3anpoca dyHKUMIA
NOOKIIOYEeHNN 0-1 0 YTEHUS, KOTOpble He BMUSAKT Ha COCTosHME 3Tux | 585
ONSA YTeHns 13 YCTPOWCTB.
YCTPOWUCTB, 0: punbTp no IP He ucnonbayeTcsa
NOAKITHOYEHHbIX K 1: dmnbTp no IP BKkNtoYEH
ET-485
Bkntountb
dunbTp no 1P Wcnonb3dyetca Onsg pgoctyna K pernctpam ET-485,
NoaKMHYEHUI 0-1 0 KpOMe permcTpoB Bepcun, napons, pexmma 1 conaros. 586
ansa gocrtyna 0: dunbTp no IP He ucnonbayetcs
K pernctpam 1: dunbTp no IP BkntoYveH
COCTOSIHUA U
HacTpoek
ET-485
0: Pexum Begywero (Master). RS-485 ucnoneayetcs
Bknountb ANa  OTNpaBKM 3anpocoB, MPUHATBIX OT KIMEHTOB
pexum Begomoro, 0-1 0 Modbus TCP. 587
no RS-485 1: Pexum Bepomoro (Slave). RS-485 ucnonbsyetca
ANsa npyema 3anpocoB OT AOMOMHUTENbHONO KIMEHTa,
ycnoBHo umetowero IP-agpec 127.0.0.1
Bkntountb 0: 3anpockl He HanNpaBnATCSA Ha yaaneHHbI cepBep
nepeHanpas- 0-1 0 1: 3anpocbl OOMOMHUTENBHO HamnpaenswTca Ha | 588
NeHne 3anpocoB yoaneHHein  Modbus TCP  cepBep, KOTOPbLIN
Ha yaaneHHbI «BKMovaeTca» B ceTb Modbus paHHoro npubopa
cepsep ET-485. OTBET NpUHMMAETCs OT NEPBOro OTBETUBLLEIO
Modbus TCP agpecaTa
IP-agpec Mcnonb3yeTca B pexuMme nepeHanpasiieHns 3anpocoB
yAaneHHoro IP-agpec(192.168.0.112 Ha yganeHHbin Modbus TCP cepep. IP-agpec | 589—
cepsepa yOaneHHoro cepsepa, C KOTOpbIM nogaepxusaetcsa | 592
Modbus TCP noaknoyeHmne
MopT Modbus Mcnonb3yeTcsa B pexume nepeHanpaBneHns 3anpocoB
TCP yganeHHoro| 0—65535 502 Ha yganeHHeln Modbus TCP cepsep. [lopt | 593
cepsepa yOaneHHoro cepsepa ans nogkrnoyeHna no Modbus
TCP.
Bpewms VMcnonb3yeTcsd B pexnme rnepeHanpasneHns 3anpocos
oXugaHma oo Ha yganeHHbin Modbus TCP cepgep. lNocne notepwu
NMOBTOPHOrO 0-30 000 20 COeQVHEHUs C CepBepoM, MOBTOPHOE nogknoyeHne | 594
NOAKMOYEHNS K Oyoet npou3BedeHO 4Yepe3  3afaHHOE  BpeMms
yaaneHHoMy oXugaHua  (nocne  3anycka npubopa nepsoe
cepsepy Modbus NoaKNIYEeHNne NpPou3BoaAnTCA Yeped PUKCUPOBAHHOE
TCP, cek Bpems — 5 cek).
Bpems Vcnonb3yeTcs B pexnme nepeHanpasneHns 3anpocos
oXnaaHus Ha yaganeHHoln Modbus TCP cepsep. [locne
oTBeTa oT 0-60 000 1000 nepegadn 3anpoca, ecrnv npaBuibHbIN OTBET He 6bin | 595
yaaneHHoro Nnofy4yeH B TeYeHMe 3TOro NPOMEXyTKa BpPEeMEHU, TO
cepsepa Modbus OXuAaHue oTBeTa npekpaljaeTcs.
TCP, mc
Koa nckntoveHns 0: Tlpwn 3anpete poctyna K peructpam Modbus
Modbus, 0-255 1 npubopa wAM NOAKMYEHHBIX YCTpPOMCTB oTBeT | 596

reHepupyemMoro
npw 3anpeTte
goctyna

KNWEeHTY He BO3BpaLlaeTcH.
1-255: Mpw 3anpeTe gocTyna KAMEHTY, NocnasLliemMy
3anpoc, BO3BpaLlaeTcs AaHHbIN KOO UCKITHYEHUS.
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MapameTp MuH.— | 3aBoackoe OnucaHue Anpec
Makc. 3HayeHue

Koa ncknioveHns 0: Mpwn oTCyTCTBUM NOAKITOYEHUS K aapecaTy 3anpoca

Modbus, 0-255 10 (Gateway Path Unavailble) otset KnNnueHTty He | 597

reHepmpyemMmoro BO3BpaLLaeTcs.

npwn OTCYTCTBUK 1-255: [pn oTCyTCTBUM NOAKMNIOYEHUS K agpecaTty

NOOKIHYEHNS K 3anpoca KAMeHTy BO3BpalwaeTcd [AdaHHbli  KoA

agpecarty NCKIMOYEHUS.

3anpoca

Koa uckntoyeHus

Modbus, 0: MNpwn oTcyTcTBMM OTBeTa OT ajpecaTta 3anpoca

reHepupyemoro | 0-255 11 (Gateway Timeout) OTBET KIMEHTY He BO3BpaLlaeTcs. 598

npwn OTCYTCTBUK 1-255: Mpwn oTcyTCTBMM OTBETa OT agpecara 3anpoca

oTBeTa oT KNUEeHTY BO3BpaLLlaeTCa AaHHbIN KO NUCKNIOYEHNS.

agpecata

3anpoca

Hactpounkn AMNK

Bkntountb UcnonbayeTtcs, ecnu DHCP HegocTyneH (OTKMNOYEH)

ncnonb3oBaHne 0-1 1 0: DNS wro3a He ucnosnb3yeTcs 1500

cepsepa DNS ¢ 1. DNS wnto3a ucnonb3yetcda gnsa onpenenieHnsa [P-

IP-agpecom agpeca knueHta (unm YCCO) p[nsg  akTUBHOrO

LLK033 NOAKMIYEHNs], eCrv ero agpec 3aaH Kak UMs xocta

Bkntountb Mcnonbayetcs, ecnu DHCP HegocTyneH (OTKNIOYEH)

ncnonb3oBaHne 0-1 1 0: DNS c 3agaHHbIM BpYy4HYtO IP He ncrnonbayeTcd 1501

cepsepa DNS ¢ 1: DNS c 3agaHHbIM Bpy4dHyto |P ncnonb3dyetca ans

3aJaHHbIM onpeaenenunsa |IP-agpeca knueHTta (Mnm YCCH) gonsa

BPYYHytO IP- aKTMBHOMO MOAKIIOYEHUS, eCNn ero agpec 3ajaH Kak

agpecom MMs XocTa

3afaHHbIn Mcnonb3yeTcs npu  BKAKOYEHHOM pPYy4yHOM ajpece

BPY4HYIO IP-agpec 8.8.8.8 cepsepa DNS gna onpepenenus IP-agpeca knveHta | 1502—

IP-agpec (vnn YCC[L) ana akTMBHOro MOAKMYeHus, ecnn ero | 1505

cepsepa DNS ajpec 3afaH Kak ums xocrta

Bkntountb 0: aKkTMBHOE  MOAKMYEHME K  KIUEHTYy  He

aKTMBHOE 0-1 0 ncrionb3yeTcs 1506

NoaKNYeHme K 1: Modbus 3anpocbl NpUHUMAIOTCA TakKe OT KINMEeHTa

KITUEHTY (vnn YCCL) c 3agaHHbIM agpecoMm, K KOTOpOMy
ET-485 ycTaHaBnvBaeTt 7] nogoepxveaeT
nogknodeHne. [aHHbIM  KIMEHT nonydaeT npasa
BTOPOro OCHOBHOro KnneHta ET-485

Bkntountb Mcnonb3yeTcss B peXmMme akTUBHOMO MOOKITHOYEHUSA K

OoTnpaBKy 0-1 1 KITUEHTY. 1507

YHUKaNbHOro 0: aBTOMaTMyeckasa oTnpaBka He NPON3BOANTCA

MAC-agpeca 1: nocne akTUBHOrO NOAKIOYEHUSA K KINEHTY npubop

npubopa nocne OLHOKPaTHO OTNpaBnsieT COAEPXMMOE pPerncTpoB

aKTMBHOIO 1000-1010 B Buge oTtBeta Modbus 6e3 3anpoca

NOOKIIOYEHNSA K knneHta (otBeT — u4TeHue pernctpos 1000-1010

KITUEHTY dyHKumen 3)

Bpemsa Mcnonb3yeTca B pexuMmMe akTUBHOIO MOOKIHOYEHUSA K

oXungaHua oo KnueHTy. locne notepy akTMBHOIO MNOAOKIHOYEHUSA K

NOBTOPHOrO 0-30 000 20 KITUEHTY, NoBTOpPHOE NnoaKntoYeHne Oypet | 1508

aKTUBHOIO npov3BedEeHO uYepe3 3adaHHOEe BpeEMSA OXuaaHus

NOAKINIYEHNS K (nocne 3anycka npubopa nepBoe NOAKIYEHME

KIWMEHTY, CeK npov3BoANTCH Yepes (PMKCUPOBaAHHOE BpeMs — 5 cek).

MopT knNneHTa Mcnonb3yeTcs B pexuMMe akTUBHOMO MOAKMIOYEHUS K

(v YCCQ) onsa | 065535 20502 knueHTy. [MopT knueHta (Mnm YCCH), k kotopomy | 1509

aKTUBHOIO ET-485 ycTaHasnvBaeT akTBHOE MOAKITOYEHNE.

NoaKNHYEHNS

Agpec knnenTta | CTpoka modbus. Mcnonb3yeTca B pexuMme akTUBHOro nogkrnodeHns Kk |1510-—

(v YCCJ) onsa | cumBo- overvis. knueHTy. Agpec (IP mnu umsa xocta) knueHTa unu | 1541

aKTUBHOTIO noBs com YCC]] pns akTMBHOIo NogknoyYeHns

noAKNK4YeHnA
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Tabnuua 9 — CocTosiHne ngeHtTudmnkauumn npnéopa gns AMK

MapameTp OnucaHue Appec
Twun npubopa cM. peructp 0 1000
Bepcus npowmnekm cm. permctp 1 1001
YHukanbHbin MAC-agpec MmobanbHo yHuKkanbHboli MAC-agpec npubopa, Kotopbii | 1002—
MOXeT ObITb UCMOMb30BaH AN1sl UAEHTUMKALMM KITUEHTOM 1007
Bit O 0: owmnbka npu YTeHnn yHukansHoro MAC-agpeca
dnarn coctosiHma AlNK 1. peructpbl 1002-1007 copgepxaT rnobanbHo | 1008

yHUKaneHbin MAC-agpec
0: He 3agaH kog akTMBauuum Ha cepepe cbopa

Bit 1
JaHHbIX
1. 3apaH Kog akTmBaumm Ha cepBepe cbopa
JaHHbIX

Bit 2 0: ET-485 He TpebyeT HOBOro Koga akTmBauuun ot
cepBepa cbopa gaHHbIX
1. ET-485 TpebyeT HOBLIM KOO akTuBauum OT
cepBepa cbopa AaHHbIX

Bit 3 0: noAknioyeHWe He akTUBMPOBAHO CepBEPOM

cbopa gaHHbIX
1. NOAKNIOYEHNE aKTUBMPOBAHO cepBepom cbopa
AaHHbIX

Tabnuua 10 — YnpaBneHue naeHtngpukaumen npubopa ansa ArNK

MapameTp | MuH.—Makc. |HavanbHoe OnucaHwue Appec
3HaYeHue
Koa, nepenaBaembin ¢ cepBepa cbopa AaHHbIX U
Koa oToOpaXaembli  Ha  CTpaHuue  HaCTPOMKM
aktmBauum | 10 000 000 — |100 000 000| npubopa 4vepe3s WEB-uHTepdenc (n. 7.3). Mpm |1009-1010
npubopa Ha| 100 000 000 BBOAE KOAa Nonb3oBaTenem Ha cepsepe cbopa
cepsepe mnn 0 AaHHbIX, npubop wu AlNK noakntodeHue
cbopa CTaHOBSATCS AOCTYMHbI JAHHOMY MOfb30BaTENHO.
AaHHbIX 0 — NoaKnYeHne akTMBMPOBaHO

10 000 000 — 99 999 999: koa akTMBaLUMKN
100 000 000: kog He NpUCBOEH

7.3 HacTtpownka ET-485 uepe3s WEB-uHTepdenc

HacTtpoika yepe3 WEB-uHTepdenc BeinonHseTcs ¢ nomolubto WEB-6payaepa.

Hanucatb B agpecHon ctpoke Gpaysepa IP-agpec npubopa (3aBoackoe 3HadeHne — 192.168.0.111) u
BblGpaTb Nepexopn no ykazaHHOMY agpecy.

MpumeyaHue — ecnu Gpay3ep HacTpoOeH Ha MCNOSIb30OBaHME NMPOKCU-CepBepa, TO ANA AocTyna K
npubopy B NokarbHOW ceTu Heobxoaumo Aob6aBuTb ero |IP-agpec B UCKNIOYEHUA B COOTBETCTBUM C
AOKyMeHTauuen Kk 6paysepy.

OT06pa3ntca rmaBHaga CTpaHuua C 3arofloBKkamMun BKIAZ4OK NS Nepexoaa B Apyrne pexummel.

[nsa HacTporkn napameTpoB npubopa HeobxoamMmo BbIbpaTh BKaaky «llapameTpbl HACTPOUKUY.

OTobpasntca 3anpoc napons Ans 4oCTyna K HacTporkam npmbopa (3aBoackoe 3HadeHne — 11111).

Mocne BBOAA Naponsa u HaxaTust KHOMKM «Bxoa», ecnv naponb ykasaH NpaBuibHO, pa3peLlaeTcsa OCTyn
K pexumy HacTponkn. OTobpasntca cTpaHuLa HaCTPOEK CO CNMCKOM NapaMeTpoB, NepeyvmcneHHbIX B Tabnuue
8. Ecnu naponb yka3aH HeBEpHO, CHOBa 0TOOpa3nTcs 3anpoc napons.

Mocne BHeceHWA M3MeHeHUn B napameTpbl Heobxoaumo HaxaTb KHomnky «CoxpaHuTb». [pn aTOM
BBeAEHHble napameTpbl OyayT npoBepeHbl. Ecnu B 3HayeHnsx napameTpoB HET ownbok, napameTpbl OyayT
COXpaHeHbl B NamsaTM npubopa (HOBble NapaMeTpbl BCTYNAT B CUIly MNOCne  CcreaytoLlero
nepesanycka/BkrodeHus npubopa). Ecnv npyn HaxxaTum Ha kHomnKy «CoxpaHuTb» B napameTpax obHapyXeHbl
OWMOKN, HM OOMH NapaMeTp He COXpaHseTcsd, a HasBaHuA OWWBOYHbIX napameTpoB OyayT BblAeneHbl
KpacCHbIM LiBETOM.

Mpwn HaxaTum Ha KHONKy «BepHyTb 3aBOACKME» BCE MapaMeTpbl MPUHUMAIOT 3aBOACKUE 3HAYEHNS.

Mpn HaxaTum Ha kHonky «[llepesanycTuTb» BCE COEOUHEHWS W BbINOMHSAEMble onepauum
npyuemal/nepenayv npepbiBatoTcs, U Npubop nepesanyckaetca. Ecnv go aToro 6binm caenaHbl U COXpaHeHbl B
namaTy npubopa M3aMeHeHns B napameTpax, TO 9TU U3MEHEHUsI BCTYNatoT B CUY.
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MpumeyaHue — ecnu napameTpbl agpecauun B cetn Ethernet (MAC-apgpeca, IP-agpeca, HacTpoek
DHCP) 6binM nameHeHbl U COXpaHEHbl, TO B OTBeT Ha HaxaTue KHonku «[lepe3anyctutb» Opaysep
MOXEeT He 3arpy3uTb CTpaHuULy nocne nepesanycka npubéopa. 3To BbiI3BaHO obOpalleHMemM Gpaysepa K
npubopy no npexHemy agpecy. B Takom cnyyae nogkntoyeHue cnenyeT BbINOSIHUTL 3aHOBO.

Mpu HaXxaTuM Ha KHOMKY «BbIXoa» peXXum HacTPOWKKN 3aKpbliBaeTCs, CHOBA OToOpaXkaeTcsi 3anpoc nNaponsi.

7.4 HacTtpownka ET-485 uepe3 Modbus-uHTtepdpeic

HacTtponka yepe3 Modbus-nHTepdenc BbINONHAETCA NpU NOAKMYEHUN K NPMOOPY C NOMOLLBIO KNMEHTa
Modbus ¢ nogaepxkon npoTtokona Modbus TCP, no ero IP-agpecy (3aBoackoe 3HaydeHne — 192.168.0.111), ¢
ykaszaHmem Modbus-ngeHtndumkatopa npubopa (3aBoackoe 3HaveHne — 111). B pexume Begomoro no
RS-485, HacTpoika Takke MOXeT BbINOMHATLCSA BeayL MM YyCTPOMCTBOM B ceTn Modbus.

Ona HacTporiku napameTpoB HeobxoAuMMO 3anucaTb CTPOKY Maponsi B nNapameTp BBoAa Napons
(Tabnuua 6). 3aBoackoe 3HauveHue napons — 11111, T.0. Anga 3anMcu 3aBoACcKoro naponsi B pernctpbl ¢ 100 no
104 cnepyet 3anucatb umcrno 49 — ASCIl-kog eamHuubl. Ecnn naponb ykasaH BepHO, napameTp pexuma
(Tabnuvua 7) npMHUMaeT 3HayYeHne 1 — pexxmm HaCTPOWKM.

B pexxume HacTpowku Ond 3anucy OOCTyNeH napameTp ynpaensiowen komaHgbl (Tabnvua 6), a Takke
napameTpbl HacTpPoOWkM (nepeyncrneHHble B Tabnuue 8). Nocne 3anucy B pernctpbl NapaMeTpoB HACTPOMKU
HY)HbIX 3Ha4YeHWW, crnegyeT 3anucaTb B NapamMeTp YMNpaBnsloWen KOMaHAbl 3HadYeHune 2 — KomaHay
«CoxpaHuTb». MNMpaBUNbHOCTb 3HAYEHUI COXPAHEHHbIX NapaMeTPOB MOXHO NPOBEPUTL CpaBHEHMEM HabopoB
HacTpavBaeMbIX NapameTpoB M COXPaHEHHbIX napameTpoB. Ecnn Habopbl coBnagalT, HOBble 3HAYEHUS
HaCTPOEK NPUHATbI U COXPaHEHbI.

[nsa c6poca coxpaHeHHbIX NapaMeTpPOoB K 3aBOACKUM 3HAYEHMAM B peXUME HAaCTPOWMKM cneayeT 3anmcaTtb
B MapameTp ynpasnsioLLler KoMmaHabl 3HadeHe 3 — komaHaa «BepHyTb 3aBoacKue».

Ona Toro, 4tobbl COXpaHEHHble 3Ha4YeHUs napamMeTpoB BCTYNWAW B cuny, Npubop AormkeH ObiTb
nepesanyLleH. Yepes Modbus-uHtepdenc nepesanyck npou3BoguTCs 3anucblo B napameTp ynpasnstowen
KOMaHabl 3HavyeHusa 1 — komanapl «[lepesanyck».

[nsa BbIxoga M3 pexuma HacTpourku criegyet 3anucatb 0 B NepBbl perucTp napameTpa BBoga naposs.
Mpn 3TOM BCE perncTpbl BBOAA NApPOfs U pPeructp napameTpa YnNpaBnsioWen KOMaHObl O4YMLLATCA
(npuHUMmatoT 3HaveHme 0).

8 KOMIMJIEKTHOCTb

B komnnekt noctaBku ET-485 BxoguT:

- MpeobpasoBaTenb MHTEPAIENCOB ET-485.......cci it e s 1 wT.
- PyKOBOACTBO MO SKCMMYATALMM, MACTIOPT .eeeeeeieeieeererereereeeeeseeeeeseseesesserteeeeeeeeerrerrrrrrrrrrrrrrn 1 wr.
- Kabenb coeNHEHNSA C CETBIO ETNEINEL ......coveeiiie e 1 wr.
e =1 Te)=To e T F= T I (o] oo o) ¢ PSS 1 wr.

9 CPOK CNYXBbl U TAPAHTUA U3TOTOBUTENA

9.1 Cpok cnyx6bl nsgenus — 10 net. No ncteveHmn cpoka cnyxbbl 06paTUTLCA K M3rOTOBUTENIO.

9.2 CpokK xpaHeHus nsgenusa — 3 roga.

9.3 [apaHTUHbBIA CPOK AKCNyaTaunmn n3gennst CoCcTaBnsieT 5 NeT co AHA NPOoAaXu.

B TeuyeHue rapaHTUNHOroO cpoka akcnnyaTauum n3rotoBuTesnb NponssoanT 6ecnnaTtHO pEMOHT usgenus

npu cobnogeHun notpebutenem TpedosaHmin PykoBoacTBa Mo aKcnyaTaumm.

M3genue He nognexuT rapaHTUMHOMY OOCNy>XMBaHMIO B CrIEQYIOWNX CyYasax:

OKOHYaHWe rapaHTUMHOIO CPOKa;

HannymMe MexaHn4ecKnx NOBPEXOEHUN;

HanuyvMe cneaoB BO3AEWCTBUSA Brarn Unu nonagaHne NnoCTOPOHHUX NPeaAMETOB BHYTPb M3Oenus;
BCKPbITUE N CAMOCTOSTENbHbLIA PEMOHT;

noBpexaeHne, Bbl3BaHHOE JNEKTPUYECKMM TOKOM MpU HanpsiKeHWW, 3Ha4YeHme KOTOoporo Obino

BbllLE MaKCMMaribHO JOMYCTUMOrO, yKadaHHOro B PykoBoACTBe MO aKcniyaTaumm.

9.4 TapaHTuIHOEe obCnyXnBaHWe NPOU3BOAUTCS NO MECTY NpuobpeTeHus.

9.5 TapaHTMa W3roTOBUTENS HE PacnpOCTPaHAETCA Ha BO3MELLEHUS MpPSAMbIX UKW HenpsaMblX YObITKOB,
yTpaT WM Bpeda, CBA3aHHbIX C TPAHCMOPTMPOBKOW M3Oenusa A0 MecTa npuobpeTeHus unn go
N3roToBUTENS.

9.6 [locnerapaHTuiiHOE OBCNYXMBaAHME BbINONMHAETCS U3rOTOBUTENEM.
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MNpumevyaHne — y6egutenbHas npocb6a, Npu Bo3BpaTe U3genus UMW Nepepade M3nenusi Ha
rapaHTUMHOE UMK NocrierapaHTUMHOe obcnyXuBaHuWe, B Nore CBeAeHUMNA O peKknamauusax B nacrnopTre
noApo6GHO yKa3biBaTb NPUYMHY BO3BpaTa.

10 TPAHCNOPTUPOBAHUE U XPAHEHUE

ET-485 B ynakoBKe M3roToBUTENS OOMMKEH XPaHUTBLCH B 3aKPbITOM NMOMELLEHMM C TeMnepaTypon OT MUHYC
50 po +60 °C n oTHOCUTENBbHOW BNAXHOCTbIO He Gonee 80 % npu OTCYTCTBMM B BO3AyXe MapoB, BPEAHO
AEVNCTBYIOLLMX Ha YNakoBKy 1 maTepuanbl npubopa.

Mpwn TpaHcnopTupoBaHun ET-485 notpebutenb gormkeH obecneunTtb 3awmty npubopa OT MEXaHU4eCKUX
noBpexXaeHun.
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MpunoxeHue A
(ob6sa3aTenbHOE)

Bepcuu u nuameHeHus

Bepcum BCTpoeHHOro nporpaMMHOro obecneveHnsi nepedmcneHdsl B Tabnvue A.1.
Bepcuun npnbopa ykasaHbl B Tabnuue A.2.

Ta6nuua A.1 — Bepcun BCTpOEHHOro nporpaMMHoro obecneveHus

Bepcusa

[arta Bbinycka

MpumeyaHus

7

11.10.2013

MepBas BbiNyLEeHHas BepCcUs

8

29.11.2013

HeKOTOpre N3MEHEeHNA 04 NoBbIlLEeHNA CKOPOCTU pa60TbI n
0TKa30yCTOl7I‘-IVIBOCTVI

24.12.2013

M3meHeHa paboTa B HEKOTOpPLIX pexuMax B ceTu Ethernet (qobaBneHa
BO3MOXHOCTb BKto4eHUst npnbopa 6e3 noaknoveHHoro kabens Ethernet,
oTKNnoYeHne kabensa Bo Bpems paboTbl npubopa)

10

24.03.2014

[oGaBneHbl cHETYMKN COOLITUIN/COOEB;
[o6aBneHa onuusa neprmoamMyecKkoro nepesanycka npmubopa

11

22.04.2014

JononHuTtenbHbin pexxum «Begombii RS-485 + Knuent Modbus TCP»;
Ho6aBneHa onuua 3awuTbl OT PyHKUMIA 3anmcy no Modbus

12

14.05.2014

HononHuteneHbin pexxum «KnneHt Modbus TCP (nepeagpecaums)»
peanu3oBaH OTAENbHOW Onumen;

[obaBneHbl AononHUTENbHbIE HACTPOWkn 6esonacHoOCTM (naponu Ans
3anucun/yteHuns no Modbus, duneTpel noptos TCP);

ABTOMaTMYECKMIN Nepe3anyck MOXeT ObITb HAaCTpoeH Ha cpabaTbiBaHne
TONBKO NpuW NpocToe

13

21.05.2014

HacTtpoliku gononHUTEnNbHbIX pexxumoB npudopa gobasneHsl B HTTP-
UHTEPdENnc

15

6.06.2014

[dobaBneHa BO3MOXHOCTb BKIIOYEeHUS nepeagpecaunm TCP B pexume
BeayLlero RS-485

Bepcusa BcTtpoeHHoro 10 gobaeneHa Ha rnasHyto cTpanugy HTTP-
MHTepdenca

16

07.08.2014

[obaBneH pexnm akTMBHOrO NoAKtoYeHus K knmeHTy (AlNK) onsa
noakrtoveHns npnbopa, nmetowlero guHammyeckmn IP agpec (Hanpumvep, 13
cuctembl Overvis);

Hosbin HTTP-nHTepdenc ans npocmoTpa cCoCTosiHUA npnbopa 1 HaCcTPOnKu
yepe3 WEB-6paysep;

Yny4lieHa 0Tka3oyCcTonunBOCTb Npnbopa npu paboTe B Te4eHME AONTOro
BpemeHu 6e3 nepesanyckoB

17

02.09.2014

N3ameHeHa npoBepka naponein (ob6aBneHa BO3MOXHOCTb YCTaHOBKU
HECKOSbKMX NMOXOXWX Naponew)

18

16.10.2014

N3meHeHa nonuTtuka ceccum knnentoB Modbus (npaBsa, BblgaHHbIE MO
Naporsito, COXPaHAITCH B Te4eHne 3a4aHHOro BpeMeHW, eCcnv KNnMeHT
obpaulaetca He k ET-485, a k gpyrum npubopam B cetn Modbus)

20

22.01.2015

[ob6aBneHa BO3MOXHOCTb OOHOBNEHNS BCTpOEHHoro MO

Ta6nuua A.2 — Bepcum npubopa

Bepcus | [Oarta Bbinycka MpumeyaHus
1 11.10.2013 e [lepBas BbinyLleHHas Bepcus
e VameHeH gpariBep RS-485 onga yBenuyeHus yncrna nogkniovYeHHbIX
2 4.12.2014 YCTPOWCTB;
¢ V3meHeHa mapkupoBka (obaBneHsl nognucu knemm “L” n “N”)
3 22 01.2015 e CHwxeHa ApkoCcTb curHana «lutaHune;

[ob6aBneHa BO3MOXHOCTb XpaHeHus parinoB o6HOBMNEHMsT BCTpoeHHoro MO
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MpunoxexHune b
(pexomeHayemoe)

MopkntoyeHue K Ethernet

NOAKNIOYEHHbIX ycTpoucTB. MopaknioueHne K CeTM HenpaBUIIbHO HACTPOEHHOro YCTPOMCTBa MOXeT

NoOBNUATb Ha CBA3b, B TOM YuUchne APYrux ycTpoucTB B ceTu. Kak npaBuno, Bce NoakniovyeHUsi K ceTu,
obbeauHsOWEe 6Gonee 2-X YCTPOWUCTB, MNpPOBOAATCA KBaNU(UUMPOBAHHbLIM MepcoHanoM (ceTeBbiM
agMUHUCTPATOPOM).

: BHUMAHUE! MogknioyeHne npubopa K cetu Ethernet TpebGyeT B3amMHOro cornacoBaHUsi HacTPOEK

1 IP-appecaumsn

Mpn cBasm yctporcte no cetn Ethernet no npotokony TCP/IP, ons onpegeneHus oTnpaBuTeNs M nofy4vartens
OaHHbIX KaXxgoe YCTPOWCTBO MCMonb3yeT Habop HacTpoek |IP-agpecaumun. YCTPOWCTBO XpaHUT B MamMsTV COBCTBEHHbIN,
yHUKamnbHbIA B Mpegenax ogHon noacetu IP-agpec (4YeTbipe GanTta, 3anvcbiBaeTcs B BuAe YeTbipex Lenbix yucen B
ananasoHe 0-255, paszgeneHHbIX TOYKamMu), Macky NnoaceTy, OAMHAKOBYIO AMs BCEX YCTPOWCTB B MOACETU (3anucbiBaeTcs
aHanornyHo IP-agpecy) n IP-agpec wwno3a, KOTOpbIM UCNONb3yeTca ANng CBA3W € ApyrMMn ceTsamu. [Ina npaBunbHOW
CBSA31 YCTPONCTB B NOACETM HEOHXOAMMO BbIMNOMHEHNE HECKOMNBbKUX YCNOBUN:

1) Macka oguHakoBa AnNA BCeX YCTPOMCTB B OAHOM noaceTtn. Kak npaBuno, B HEOOMbLUMX JOKaNbHbIX CETAX
ncnonb3yetcs macka 255.255.255.0 .

2) Macka HauMHaeTcs ¢ rpynnbl GUT, yCTaHOBMEHHbIX B 1, 3@ KOTOPOW crieayeT rpynna 6uT, copolueHHbIX B 0.

3) Bo Bcex IP-agpecax ycTpoWcTB B OAHOWM NoaceTu OuTbl, KOTOpble B Macke ycTaHOBMNEHbl B 1, oAMHAKOBbI, U
npeacTaBnsaloT agpec noacetn. Ons macku 255.255.255.0 B nokanbHbIX CETAX Hamboriee 4acTto UCMONb3ykTCs
agpeca, HaunHawouwmecst co 192.168 . Tpetun 6anT MOXeT OblTb UCMONb3OBaH Kak HOMeP MOACETU B CHOXHOM
nokaneHon ceTun. B HeGonbLunx ceTax TpeTui 6anT, Kak npaBuno, paeeH 0.

4) HabGop 6ut B |IP-agpecax yCTpOWCTB, KOTOpble B Macke cbpoweHbl B 0, yHUKaneH Ans Kaxgoro yCTpoWcTBa B
npeaenax ogHowM NoAceTw.

5) B GonblUMHCTBE CriydaeB B CETb BKMOYAETCA YCTPOWCTBO (Hanpumep, poyTep), UMetoLLee CBs3b C APYrUMU CETAMMN.
Yacto ons Hero pesepsupytoTca agpeca 192.168.0.1, unu 192.168.0.100, nnn 192.168.0.101. B Takom cnyyae
OpYrMM YCTpOWCTBaMm B CETU yKa3biBaeTcs IP-agpec aToro ycTtponcTBa B KadecTBe agpeca Lno3a. YKasaHue 3Toro
agpeca Heobs3aTenbHO AONS CBA3U YCTPOWCTB B MoAceTM mexay coOOoWr, M Mcnonb3yeTcs TONbKO AN CBSA3U
yCTPONCTBa B OAHOW MOACETU C YCTPOWCTBAMU B OPYINX CETSIX.

3aBofckme HacTponku agpecaumm npeobpasoatens uHTepdericos 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 YCTPOMCTBO-KMNMEHT (U niobble ApyrMe yCTponcTBa B TOW Xe
noaceTun) OOJMPKHO ucnonb3oBaTb Macky 255.255.255.0 n agpec, HauymHatowwmincs co 192.168.0 . YeTtBepThin OanT agpeca
MOXeET ObITb NtobbiM B gnanasoHe 1-255, kpome 111. Ecnu nogknioveHne nponsBoauTCs He Hanpsamyro mexay ET-485 u
YCTPONCTBOM-KINMEHTOM, @ B CETU C HECKOJIbKMMW YCTPOMCTBAMM, afpec Takke He MOXET ObiTb paBeH HW OOHOMY M3
afpecoB Opyrux yCTpoOMCTB B noaceTu. B crnyyae, ecnu B ceTn UCMNOMb3yeTcsl HECKOMbKO YCTPOWCTB, Y KOTOPbIX Macka u
nepeble Tpu 6anta IP-agpeca oTnuyaloTcst 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 ycTponctBa ¢ ET-485 Hanpsamy. 3To no3BonuT HacTpamBaTb ycTponctBo n ET-485 anga
NpsSMOK CBA3M UK Ans BKItoveHus ET-485 B ceTb.

2 HacTtpouka ycTpoucTBa-KnueHTa

HacTtpovika agpecauuu ycTponcTBa MpPOM3BOAUTCA B COOTBETCTBMM C [AOKYMEHTaLMen K 3TOMy YCTPOWCTBY M K
nporpaMMHOMYy o6ecneyeHunto, UCMOoMb3YIOLLEMYCS Ha HEM.

Hwxe npuBeaeH npumep HacTporiku nepcoHanbHoro komnbtotepa (MK) noa ynpasneHnem onepauyMoOHHON 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 CMMCOK CETEBbIX
nogkntodeHun OC. [ina atoro, B 3aBucuMocTi oT Bepcum OC, BbINOMHUTL AENCTBUS, NEPEUNCIIEHHBIE HUXKE:
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Ona OC Windows XP:

1)
2)
3)

4)

3awitn B OC noa y4eTHOM 3anucbio agMUHUCTpaTopa.

Beibpatb «[lyck->[NaHenb ynpasneHus».

Ecnuv nyHKTbI NnaHenu ynpasneHus pasgeneHsl Ha kaTeropuu, BblbpaTtb kateropuio «CeTb 1 NOAKIOYEHNS K
NHTepHeTy».

OTKpbITb NYHKT «CeTeBble NOAKMTOYEHUS».

Ona OC Windows 7:

1)
2)
3)
4)
5)

3anitn B OC nog y4eTHOM 3anncbto agMUHUCTpaTopa.

Bbibpatb «[lyck->[aHenb ynpaBneHus».

Ecnu nyHKTbI naHenu ynpasneHus pasgeneHsl Ha kateropuu, Belbpatb kateropuio «CeTb n UHTEpHET».
OTKpbITb NYHKT «LleHTp ynpaBneHusa cetamm n obLLmMM OOCTYNOMY.

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

[anee BbINONHWUTL cneayloWne AeNCTBUS:

1)

2)

B oTkpbiBLUEMCS OKHE NOAKMHOYEHMN BblOpaTb HYXXHOE MOAKIMIYEeHWe 4yepe3 ajanTtep, agpecauuio KOTOporo
HeobxooMMO M3MeHUTb. MHOrme KoMnblTEPbl MMEKT TONbKO OAMH ajanTep M O4HO MOAKITHYEHMe, KoTopoe
Oyget oTtobpaxaTtbCsl B AaHHOM OKHe. Ecnu B OKHe MOKa3aHO HECKONbKO MOAKIHOYEHMUI, BblbpaTb HyXHOe
noAkntoveHne, UCnonb3yst HasBaHWe aganTtepa B MOAMUCK MOAKIHOYEHUS, UM 00paTUTLCSt K CUCTEMHOMY
aAMUHUCTpAaTopy.

LlenkHyTb No 3Ha4Ky BbIOpaHHOrO MOAKIHOYEHUSI MPaBOW KHOMKOW, BblOpaTb B BbiNagaloeM MEHI MYHKT
«CBowictBay. OTKpoeTCa OKHO CBOWCTB, MPMMEP OKHa Moka3aH Ha pucyHke b.1.

L Togenwuenue k cetn WORKGROUP - ceorcTea E]g] Ceoicrea: [poroxon Hute pueta (TCP/IP)
Ofwwe | QonoaHurensHo Owme
MogkaodeHKE Hepes! I'IapaM&prl IP FOrYT HAZH3YETECA SETOMATHYECK M, ECAM CETE

NoAAEpHKWEIET ITY BOSMOHHOCTE, B NPOTHEHOR CAY43E NApaMETPEI

B8 3Com 3C306TH-bazed Ethemet anan |P' MO3HD NONY4MTE Y CETEEOrD a0MMHWCTPATOpA.

K.omMNoHEHT B, MCNONB3YEHBIE ATWR NOAEIOYEHHEN () Donyuue |P-agpec SETOMATHIECKM
Bl M naHpoewHe nakeTas QoS ~ (&) Menonssoeats caegyiowi IP-agpec:
7 .
?Fﬂpausep CETEEOrD MDHDpa lp'a.ElIJECZ 192 162 . 0 . 2
. [1poTokon WHrepHera (TCRP/R)
w Macka nogcetu: 28R 255 285 0
< ¥
QcHOBHOM Wt
OrnucaHuWe
Mporakan TCRAP - cTaHaapTHEIR NpoToKko FA0SanEHEX (#) MznoneaosaTe cneayowme aipeca DMS -cepeepas:
CETE, OOECNEYHESNWMA CEAZE MEKIY PASNHYHBIN .
B3 AHMOAEACTEHLMMM CETAMM, MNepeanourraetei DNS-cepeep:

AneTepHaTUEHEE DMS-cepeep:
TpW NOAKMOYEHUK BBIBECTM SHAYOK B 0GACTH YEEA0MAEHME

HEEn0rAATE NPK OFPAHHYEHHOR WM OTCYTCTBYHLER

3)

[ ok || Oners | ok || ommena |
PucyHok B.1 — Npumep okHa cBOWCTB PucyHok B.2 — lNprmep okHa cBoncTB
nogktoveHuns 8 OC Windows npotokona TCP/IP B OC Windows

B OTKpbIBLIEMCSI OKHE, B CMUCKE KOMMOHEHTOB MOAKMNoYeHns BbibpaTb «[lpotokon WHTepHeta (TCP/IP)» (ans
OC Windows 7 — «[lMpoTokon UHTepHeTa Bepcusa 4 (TCP/IPv4)»). Y6eautbcs, YTO KOMMOHEHT BKIOYEH (MOMEYEH
dnaxkom B cnucke). HaxxaTb kHonky «Csonctea». OTkpoeTcss okHo cBoncTB TCP/IP, npumep okHa nokasaH Ha
pucyHke b.2.

BeibpaTtb onuuio «Mcnone3oBaTh criegyowmii IP-agpecy.

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

B none «Macka nogceTu» ykasatb «255.255.255.0».

Mona «OcHoBHOW wWno3y», «[Mpegnodntaembin DNS-cepsep», «AnbTepHatuBHbIi DNS-cepBep» o0OCTaBuUThb
nycTbIMMU.

Haxatb «OK» ons 3akpblTUsi OKHa HACTPOWKM NPOTOKONA.

Haxatb «OK» ons 3akpbITUS OKHa HACTPOWKM NOOKITFOYEHMS.

Ecnu npu 3akpbiTum OKOH, Npu npumeHeHun napametpoB OC npennoxut nepesarpys3vtb KOMMNbIOTEP, OTBETUTL
yTBEPAUTENLHO.
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3 MopknrouveHue K Internet

BHUMAHME! HactostenbHO pekoMeHAYeTCA NoAKmi4veHue npubopa K ceTu Internet npoBoauTb nopj
HabnwogeHWeM CUCTEMHOro agMMHUCTpaTopa JlOKallbHOM ceTW w/unu npeacTtaBuTens npoBanaepa
MHTEpHeT-yCcnyr.

Ons nogkntodeHus npubopa kK Internet ncnonb3ynte cnegyowmne pekoMeHgaunm:

e y npoBanjepa ycnyr MHTepHeTa (ganee npoBangep) cnegyeTt MOMyyYnTb BbIAEMEHHYIO NIMHUIO CO cTatudeckum |P-
agpecom (AN MNOAKNIOYEHUs ¢ AuMHaMmuyeckuM IP-agpecom crnegyeT MCnonb3oBaTb aKTUBHOE MOAKIIOYEHWNE K
KINUEHTY);

e ecnu npoBanaep BbLINOMHAET NPUMBA3KY nogknoyeHms Kk MAC-agpecy, U JaHHOe MNOAKMoYeHne K Internet yxe
MCMoNb30Banocb NepcoHarnbHbIMKU KOMMbIOTEPaMU UMM APYrUMKW YCTPOMCTBaMKU, TO BO3MOXHbI [Ba BapuaHTa
paspeLleHns NOAKIMIYEHNS:

a) noaknunTb Npubop K nepcoHanbHOMY KOMMblOTepy Hampsmyilo (cMm. n. 5.2.1) n ysHate MAC-agpec npubopa
(c™m. n. 7). CoobwmTb NpoBangepy 06 nameHeHnn MAC-agpeca Ha 3HavyeHne MAC-agpeca npubopa;

0) onpegenutb 3HavyeHne MAC-agpeca AN MOAKMIOYEHWS K WMHTEPHETY MO HacTpoWkam YCTPOWCTBa, paHee
NCMONb30BaBLLEro 3TO MOAKIIOYEHWE, UMW y3HaTb ero y npoBawgepa. [logkniounte Npubop K nepcoHanbHOMY
KOMMbIOTEPY HaNpsiMyl0 U M3MEHUTb NapamMeTpbl npubopa: «BkNoUMTbL pydHor MAC-agpec» U «3af4aHHbI Py4HON
MAC-agpec» — Tak, 4To6bl pydyHon MAC-agpec Obin BKIHOYEH, a 3a4aHHOE 3HaYeHue B npubope COOTBETCTBOBASIO
MAC-agpecy, K KOTOpOMY NpuBA3aHO NoAKtoYeHne Internet;

e nogknioveHne npubopa HanpaMmylo K kabento npoBamgepa He PEeKOMEeHOYeTCH; MPU MOAKIIYEHUN Yepes poyTep
(mapwpyTtusaTtop) kabenb npoBavgepa nogknoyaeTcs k pasbeMy poytepa “Uplink” (0OblYHO BblAENEHHOMY LBETOM
N HE WUMelLemMy HOMepa, B 3aBMCMMOCTM OT M3roTOBUTENS poyTepa O0O03HayYeHMe MOXEeT OTnMyaTbCs, CM.
OOKyMeHTauumto K poyTepy). [Insa nogkntodeHusa npubopa K poytepy npumeHsietcst kabenb Ethernet Straight-through
(BxoguT B KOMMMekT). MNMonb3ysacb OOKYMEHTaAUMEN K poyTepy, criefyeT HacTpOWUTb PoyTep ANS MOAKITHOYEHUS K
Internet B COOTBETCTBUM C pekoMeHJauusMu npoBaigepa. Takke B HaCTpoWKax poytepa crefyeT BKMOYUTb
nepeHanpasneHne NpUxXoasaLmnX Ha NpeaocTaBneHHbIN NpoBaaepoM ctaTudeckun IP-agpec 3anpocos Ha IP-agpec
npubopa (3aBopackas HacTpovka — 192.168.0.111);

e crnegyeT ybeamtbcd, 4TO noaknioyeHue npubopa K Internet GygeT 3awmweHO CTaHOAPTHbIMW CpeacTBamu
(cm. Hxe);

e npu obpaweHnm kK npubopy B ceTu Internet cnegyet ncnons3osaTh |IP-agpec, NnpeaocTaBneHHbI NpoBakaepoM.

4 3awmTa NoAKMYeHUs

e ET-485 nmeeT 6a3oBble cpeacTBa 3alUMThl OT HECAHKLMOHMPOBAHHOIO AocTyna no cetn Ethernet.

e unbTp IP-agpeca Ona HacTporikm MOXeT ObiTb BKMAYeH Ans paspewennsa goctyna kK HTTP u Modbus
uHTepgencam npmbopa €efguHCTBEHHOMY OCHOBHOMY KIMEHTY. OCHOBHBIM KIMEHTOM MOXEeT ObiTb Befyliee
ycTponcTteo B cetn Modbus (RS-485) unu knmeHT B cetn Ethernet ¢ 3agaHHbIM IP, Mnu KNMEHT, NOAKIMOYEHHbIN MO
AlK. OQoctyn k cetn Modbus npy 3TOM MOXeT He OrpaHU4MBaTLCS;

e unbTpbl IP-agpeca gna Modbus TCP moryT ObiTb BKNHOYEHbI A8 paspeLlleHnsa goctyna no npotokony Modbus k
cetn Modbus (RS-485) u k ET-485 eOMHCTBEHHOMY KINUEHTY;

e unbTpbl IP-agpeca ona 3anvMcy W/unu YTeHus MoryT ObiTb BKIIOYEHb! AMsi pa3peLleHns 3anpocoB Mo NPOTOKOMy
Modbus egUHCTBEHHOMY KIUEHTY;

e HacTpoWku npubopa MOryT ObiTb M3MEHEHbl YyAarieHHO TONMbKO Mocre BBoga naponsa (He mMeHee 5 3HaAKoOB).
[MoBTOpEHME HENPaBUIBbHbBIX NAPOSEN € Lienbko nogdopa NpaBuIibHOrO 3HavyeHus GrokupyeTcs Nnpubdopom;

e naponu goctyna Moryt 6biTb YCTAHOBMEHbI AMs OrpaHuMYeHus 3anucn u/unu yteHmnss no Modbus n gns yteHus
COCTOSIHUS! 1 HacTpoek npubopa ET-485;

e npu BBOAE Napons [OCTYN OTKpbIBaeTCs TONbKO ANS AAHHOro KNWeHTa no AaHHoMy npoTtokony. [Npw gonrom
OTCYTCTBMM 3aMpoCOB OT KNMEHTa JOCTYN 3aKpbiBaeTCs;

MpumeyaHue — npu NpaBUNILHO BBEAEHHOM naporie AOCTYN OTKPbIBaeTCA B He3alWMWIEHHOM COeAVNHEHUN.
MNpu Heo6xoAMMOCTM CMEHBbI HacTpoek B ceTu (0COGeHHO B ceTsAX, 6e30MacHOCTbL KOTOPbIX He o6ecneYynBaeTcs
MHBIMU cpefCcTBaMW) HAacTOATENbHO PeKOMeHAYeTCA BKNO4UUTbL onuuio ET-485 «dunbTp no IP nogknioyeHumn
ANA HACTPOWKMNY.

e BcTpoeHHble B npubop cpencTtBa 3awimTbl 4OCTyNa He MNpefHas3HadeHbl MPOTUMB 3MOYMbILLIEHHBIX CETEBLIX aTak
(ocobeHHO aTak, Lenb KOTopbIX — He AOCTyn K npubopy, a 6rnokMpoBaHue goctyna);

e B cnoxHbix n pasBeTBNeHHbIX ceTax (ocobeHHO npu obecnedeHnn gocTtyna Kk ET-485 no Internet) pekomeHayeTtcs
otgenate npubop ot HebesonacHbIX ceTer CTaHAapTHbIMWM CPeAcTBamMu 3aluThbl (POyTep, HACTPOEHHbIN Ans
punbTpaumm nepegay, Firewall v 1. n.).



~ 24 ~

MpunoxexHne B
(pexomeHayemoe)

Mpumepbl TONonorum ceten

1 JHoctyn K cetn RS-485 n3 cetn Ethernet

f—r § = | = A = §
v PN
s \_»7 g
( ! | B
> Ethemet L |
G | I
— N P : -
i * % Lssnl
Internet Router - Firewall et g
@.. ET485
@ Nirarme
@ Ounmbra
O RS-485
@ Ethemet
e T T S TS T T
Ethernet [-RSu‘-BS-I
10/100 'A 1 B
[ {
e |
. 4
‘ Hodous 0)
¢
x A
v
Benomoe ycrpoiicteo Beaowoe ycrpoiicteo

PucyHok B.1 — [Joctyn k ceTn RS-485 (Modbus RTU/ASCII)
no cetn Ethernet (Modbus TCP)

ET-485 ncnonb3syetcs B pexume Begyliero no RS-485, npuHumasa 3anpocbl OT KMMEHToB B ceTu Ethernet unu
Internet. 3anpocbl HanpaBnsTes B ceTb Modbus. NepeHanpaBneHne Ha yaaneHHbIN CepBep HE UCMonb3yeTcs.

2 YanuHeHune cetn Modbus

VcnoneaytoTtes aea npubopa ET-485, nogkntioveHHbIe, Kak NokasaHo Ha puUcyHke B.2.

K cetn RS-485 Modbus «A» (C BegylimMm YCTpPOMCTBOM) noakntoyaetca ET-485 «a» B pexume BeOoOMOro.
K yoanenHon cetu Modbus «B» (c BegombiMy ycTponcTBamu) nogknovaetca ET-485 «6» B pexvme Beayllero, co
ctatnyeckum IP-agpecoM. Oba npubopa nogkntoyatTest B 0gHy ceTb Ethernet, unm ceassiBaoTca Npy NoMoLLM poyTEPOB
Yyepes Internet Tak, YToObI NPUBOP «a» MOr NOAKMIYATLCS K NpUbopy «6».

Mpubop «a» HacTpaMBaeTCs Ha NepeHanpaBlieHWe 3anpoCcOB Ha YAarneHHbI CepBep C agpecoM U MOpTOM
Modbus TCP, koTopble nmeeT npubop «6». Bce ycTporictea Modbus, B Tom uncne oba npubopa ET-485 u ycTpoictea B
obenx cetax Modbus, gomkHbl MMeTb pasHble agpeca (nageHTudukatopel) Modbus. 3anpockl, nockinaeMble BeAyLMM B
ceTun «Ax», NnepeHanpaBnatoTcs NpUdopom «a» Ha npubop «6». Mpubop «6» oTchINaeT nx ycTponcTeam B ceTh «b».

MpumeyaHue — cneayeT usberaTb LMKNNYECKOro nepeHanpaBneHnsa 3anpocoB. Ecnu npu6op, Ha KoTopbIn
nepeHanpaBrfAOTCA 3anpochbl, HACTPOEH Ha NepeHanpaBrieHMne Tak, YTO 3anpoc 6yaeT nepefaH ero Ha4yanbHOMY
oTnpaBuTento, To 3anpockl 6yayT nepegaBaTbCA 6€30CTaHOBOYHO, YTO BbIZOBET 3amMeasieHMe U, B AarbHeNLeM,
OCTaHOBKY 06paboTku 3anpocoB 3TUMKU Npuéopamu.

Ecnu B ceTn «A», Kpome BefyLlero yctporctea u ET-485 «a», nogknioveHbl Apyrie yCTponcTBa, TO B HAaCTPOMKax
npubopoB ET-485 pormkHa OblTb OTKMKYEHa reHepauusi KOLOB WCKIOYEHUA MpU OTCYTCTBUM OTBETA U OTCYTCTBUU
NOAKINIOYEHUs. VIHade, npu OTnNpaBke BedywMM YCTPOWCTBOM 3anpoca Ans ApYrux BedOMbIX YCTPOWCTB B CeTU «Ay,
npubop ET-485 «a» MOXeT creHepnpoBaThb Unv nepefaTb NPUHATHLINA OT Npubopa «6» ko UCKNoYEeHNsi, OQHOBPEMEHHO C
nepegaven nNpaBuIbHOrO OTBETA OT APYroro yCTPOWCTBA, YTO NPUBEAET K CETEBOW KOMNNMU3NK.

3 YBenunueHue Konuyectea ogHOBpeMeHHO NOoAKNMHYEeHHbIX yCTpOﬁCTB

Cxema Ha pucyHke B.2 nossonser nogknioyaTth Kak K ceTm «Ax», 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 nossonseTr coeavHuTb ABe cetu Modbus ¢ pasHbiMM xapakTepucTukamu: ceTb
Modbus RTU u cetb ASCIl, ceTn Cc pasHbIMK CKOpPOCTAMM oOMeHa u T.n. lNMpu 3TOM Kaxabln npubop ET-485
HacTpamBaeTCd Ha COOTBETCTBYHLLME XapakTepucTuku csoen cetn Modbus, n gna oboux npubopos BbibuparoTcs
AOCTaTouHbIe 3a4epPXKK1 AN NPOXoxaeHns n 06paboTkn 3anpocoB 1 OTBETOB.

5 [MopknioyeHNe HECKONbKMX BeAyLMX yCTporucTB no RS-485

Cxema Ha pucyHke B.2 He orpaHuuyeHa aBymsa cetamu. Kak nokasaHo Ha pucyHke B.3, k npubopy «6» moryT
He3aBMCMMO NOAKMYAaTLCA HECKONbKO Npubopos ET-485, ¢ aHanormyHbiMy HacTpoikamu nepeHanpaBeHnst, K KaXKOomy
N3 KOTOPbIX MOryT ObITb nogkmntodeHbl knMeHTbl Modbus TCP un ogmH Begywmii knueHT no RS-485. Mpu aTtom ceTu
Modbus, k KoTopbIM MogkmnYeHbl 3TN npubopbl (Hanpumep, «Al» n «A2»), HeBMAMMbI Apyr Ans gpyra. MNoatomy
YCTPOWCTBa B 3TUX CETAX MOryT MMeTb B3auMMHO coBnajarwlive agpeca (MgeHtudukatopsl) Modbus. To ecTtb agpec B
ceTn «A1» MOXeT TakKe UCNOoNb30BaThCA B CETU «A2», HO HE MOXET NOBTOPATLCA B ceT «A1» unu cetn «b».

6 PacmupeHMe Konun4dyecTBa NoAKNMK4YaeMbIX KIMMeHToB

VMcnonb3yeTcst 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 gpyron npubop ET-485. lNopsgok nepeHanpaBneHnss MoxeT ObiTb
pasnu4yHbIM: 4YeM OGonblle nepeHanpaBneHuii NPoXoauT 3anpoc, Tem Oonblie 3agepxka OTBeTa, U TeM Oornblue
yctponcte Modbus moxeT ObITb LOCTYNHO ANS KNWEHTA.

Mpu nocnepoBaTenbHOM MepeHanpaBneHnn «LEenoYKkony, Kak nokaszaHo Ha pucyHke B.4, kaxabli HOBbIA npubop
ET-485 HacTpoeH Ha nepeHanpaBnieHMe Ha nocrnefHun pobaeneHHbln npubop ET-485 B uenoyke (B HacTporikax
KOTOpPOro, B CBOK OYepedb, HOBbIA MpUOOp MOXeT ObiTb yKka3aH Kak OCHOBHOW KMMEHT). OTO MO3BOMNSEeT YBENUYUTb
KonnyecTBo nokniovaemblx no RS-485 ycTponcTB, 1 NOOKNIOYEHHBIX OAHOBpeMeHHO knueHToB Modbus TCP Ha 10 ¢
KaxkabIM JOMONHUTENbHBIM 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 faHHbIA nprubop ET-485.

O6pawenune knneHTta no RS-485 nnn no Ethernet k nocnegHeMy npnbopy B LieNoYKe BbI3bIBAET OTNPABKY 3anpoca
nooyepegHo 4epe3 Kaxabi u3 npubopoB ET-485 B kaxagyto cetb Modbus. lMoatomy Bce agpeca Modbus
(noeHTudukaTopbl) AOMKHbI BbiTh pa3nuuHbl BO Bcex ceTsax Modbus. ObpalleHne K NpoMexXyTouHbiM npubopam B
Lenoyke yckopsieT 06paboTKy 3anpoca 3a cYeT orpaHMYeHns JOCTYMHbIX YCTPOWCTB.

B kaxxgom HoBom npubope ET-485, koTopbii fo6aBnseTca B LENOYKy, 3agepxka oxXnaaHms otBeTa OT yaaneHHoro
cepBepa AomkHa ObiTb BblbpaHa AocTaTouHO 6ONbLIOK ANA NPOXOXAEHMS 3anpoca oT nocneaHero npubopa ET-485 oo
nepBoro B Lieno4yke, U obpaTHOro oTBeTa OT Hero.
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7 AKTMBHOe NoAKIlOUYeHUe K KNUeHTY (cepBepy c6opa AaHHbIX)

[aHHbIN pexuM Mcnonb3yeTcsd B TOM cnydae, ecnu nogknioveHue k ET-485 ¢ ykasaHuem IP-agpeca 3atpygHeHo
UnNn HeBO3MOXHO (appec ET-485 npucsauBaetcs ¢ nomowpbio DHCP, ET-485 noakntoyeH K Internet 6e3 ctatudeckoro
IP-agpeca u T1.n.). Pexum nosBonsieT yCTaHOBWUTb OAHO noakntoveHne ET-485 K OAHOMY KIWMEHTY, MMeLeMy
cTaTnyeckmn |IP-agpec unmu 3apermctpMpoBaHHOE MMsS XocTa (MpUM 3TOM OaHHbIA KIWEHT MOXeT ObiTb NOAKMHYEH
OAHOBPEMEHHO KO MHOIMMM npubopam ET-485).

Mpnbopbl ET-485 noakntoyaloTcs Mo OAHOM U3 CXEM, MPUBEAEHHbIX BbILLE.

Te npubopsl, K KOTOpPbIM crieayeT obecneunTb JocTyn 6e3 ykasaHust nx |IP-agpecoB, HacTpamBalTCa Ha aKTMBHOE
NnoaKmnoYeHne K knueHty. B xoge pabotbl B pexume AlK, ET-485 aBToMatMyecku ycTaHaBnMBaEeT U B AalbHENLeM
nogaepXuBaeT NOAKMYeHWe K knueHTy. Ecnu BknoyeHa aBTomaTtmyeckas oTnpaBka yHukanbHoro MAC-agpeca, To
nocne nogknioveHus ET-485 otnpasnser MAC-agpec B Buge oTtBeta Modbus (npu 9TOM 3anpoc KMAMEHTOM He
nepepaetcs). 3atem ET-485 oxmaaeT 3anpochbl OT KNMEHTA Tak Xe, kKak U oT apyrux knueHtoB Modbus TCP. Tak kak
pexum AlK ocHoBaH Ha Modbus TCP c HekoTopbiMM M3MeHeHuaMmu (ET-485 nogknioyaetcsa K KMUMEHTY, nocne 4ero
pabotaeT B kayecTBe cepBepa Modbus), To knueHT gomkeH nogaepxmeaTtb pexum AlMK. Hanpumep, gna goctyna K
ET-485 moxeT 6bITb Mcnonb3oBaHa cuctema Overvis (Internet-agpec «overvis.comy).

Overvis — aTo cuctema ONg MOHWUTOPUHrA WM OUCTAHLMOHHOIO YMNpPaBIieHWs TEXHOMOIMYECKMMM MpoLeccamu.
Overvis No3BoONsET CUMUTLIBATb AaHHbIE C NPUBopPoB, B TOM Yncre ET-485 1 nogkmtoyYeHHbIX K HUM YCTPONCTB No RS-485,
NPOBOAWNTb MNEPUOAMYECKME CYUMTBIBAHUSA KPYIMOCYTOYHO, COXpaHsaTb AdaHHble B 0a3y B aBTOMaTU4ECKOM pexume,
npocMmaTpmBaTh JaHHbIE B yaobHoM chopme, nony4vaTb onoBeLLeHnsi o6 aBapusix B Buge SMS vnu E-Mail.

Cuctema Overvis nogaepxmsaeT pexum AlK, ncnonb3yembii B ET-485, BbicTynas kak cepBep cbopa AaHHbIX OT
MHOMMX MpPMOOPOB, MOAKMIOYEHHBIX OLHOBPEMEHHO, U NPenocTaBndAs OOCTYM K AaHHbIM NpuGOpPOB, MOAKIHOYEHHBLIX B
pexume AllK, Tonbko c paspewenHuns Bnagenoua ET-485. 3aBopckme HacTpovikm ET-485 noprotoBneHbl Ans
nogknioyeHns k Overvis, npu atom pexum AlNK oTknoyeH 1 gomkeH ObiTb 3a4eCTBOBaH NONb3oBaTeNeM BPYYHYHO.

Ons nogkntoyeHnsa Hosoro npubopa k cucteme Overvis B pexume AlNK HeobxoamMmo, nonb3ysAchb ykasaHusMu no
HacTpoike ET-485 yepe3 WEB-uHtepdenc (n. 7.3):

e  HacTpouTb ET-485 Ha gocTyn k cetu Internet n Bkniountb pexkum AlK;

e BbIKIIIOYMTb PEXMM 3aLUUTLI OT 3anMcu, Npyu HeoBXoANMMOCTM BKITIOYUTL Apyrue 3awmTbl ((unbTpbl, Naponu);
MpumeuyaHue — cuctema Overvis, NpyM NOJKMIOYEHMU K Hel npubopa ET-485 B pexume AlK, BbinonHsieT
3anucb B ET-485 AaHHbIX akTMBaLuM B COOTBETCTBYHLUME perncTpbl ynpaBneHusa naeHTudukaumen AlK.
Moatomy npu nogkntoveHnn AlMK k cucteme Overvis, Ha npubope ET-485 gomkeH ObiTb BbIKITHOYEH PeXUM
3awmThbl OoT 3anucu no Modbus. Apyrne pexumsbl 3awmTbl (hbunbTpbl, Naponu) He BnusAT Ha AMNK n moryT
MCMNoNb30BaTbCA BMECTe C HUM.

° Ha CTpaHuLe napameTpoB COCTosAHUS yoeanTbcs, 4To AMNK nogknioveHo u Ko akTMBaLumn NOMyYeH;

MpumeyaHue — ecnu ana HoBoro npubopa, noagkntovyeHHoro no AlMK k Overvis, Ha cTpaHuUue napameTpoB
yKa3aHo, 4TO MOAKIMIOYEHUE aKTUBMPOBAHO, B LUensAX 6e3onacHOCTU HeoO6XxoAMMO HaXaTb KHOMKY
«lMepe3anycTUTb aKTMBaLMIO» BHU3Y CTPaHUUbI, YTOObI yaanutb npudop u3 Overvis. ATo rapaHTUpPYeT, 4YTO
HOBbIN NpUGOP GyAeT UCNONb30BaTbLCA TONLKO NONMb30BaTeNsIMA, UMEIOLMMM Ha 3TO NpaBo.

o Nonb3ysch yKkasaHusiMy Ha canTte cuctembl Overvis, nogkniountbesa kK ET-485 ¢ kogom aktuBaumu.

Onsa nogknioveHns B pexnme AlNK K Apyrum KnueHTam UCNosib3ynTe cregyolmne pekomeHgauunm:

e KIMEHT JOJIKEH MMEeTb cTaTuyeckui IP-agpec unmn saperncTpmpoBaHHOE NMS XOCTa,;

e  KINWEHT OOIMKEH OTKPbITb W3BECTHbIN U HE MCMONb3yeMbl APYrMMU MPUMNOXKEHUSIMU NOPT (3aBOACKas HaACTpPOWKa
ET-485 — 20502, moxeT 6bITb Mcnonb3oBaH Apyro nopT) anst npuema AlK ot npmbopos ET-485;

e  O[HOBPEMEHHO K KIIMEHTY MOXeT OblTb MOAKIMHOYEHO HecKkorbko npubopoB ET-485, IP-agpeca u mopTbl KOTOPbIX
MOTyT MCNONb30BaTbCA ANS MAEHTU(MMKAUMM TOMbKO OrpaHUYEeHHOe BpeMs B TeveHue nogkntodeHus. [loatomy
naeHTumrKauma gomkHa NPoBoAUTLCS APYrMM CNOCO60oM, HanpuMep, No OAHOMY U3 YKa3aHHbIX HDKE BapuaHTOB:

a) Ana nageHTndukaumm ncnonb3yetcs yHukaneHeln MAC-agpec npubopa. KnueHTt 3anomuHaeTr MAC-agpec kaxgoro
nogknoumeLLerocs npubopa, n npy onpoce npmbopa NMbo AercTByeT MO Nnporpamme, 3agaHHon ans kaxgoro MAC-
agpeca, nmbo 3anpawmsaeT y nonb3osatend MAC-agpec, ¢ KoTopblM cnegyeT paboTtaTtb, 1 T.M.;

0) onsa nageHTudmkaumm npubopa KNMEeHT ucnonb3dyeT ero yHukaneHelh MAC-agpec. Ytobbl o6ecneunts goctyn Ans
nonb30BaTens, Ha Kaxabli NpMbop nepedaeTcs YHMKanbHBIN Ko akTuBauuu (Npyv 3TOM OOMKEH OblTb OTKIHOYEH
pexum 3awuTsl oT 3anucu no Modbus). Nonb3oBaTento npeanaraeTcs OAHOKPATHO BBECTU KO aKTMBALMWN HY>XHOIO
npubopa. Kog goctyneH ans uyteHus npu Hactporke ET-485 yepe3 WEB-uHTepdelic. NMocne BBoaa nons3oBaTtenem
Kofa, COOTBETCTBYHOLWMIA Npubop aobaenseTca K cnvcky npubopoB nonb3oBaTtens. OaHHbii cnocob obecnednBaeT
OOMONHUTENBbHY 6€30MacHOCTb B MHOIOMOMb30BaTENbCKOW CUCTEME;

e  TakK kak npoTtokon AlK ocHoBaH Ha Modbus TCP, knneHT gomkeH obpawatecst no Modbus-agpecy npnbopa ET-485,
yTO6BI NPOBECTU naeHTuduKauno. Modbus-agpec ET-485 moxeT ObITb OnpenerneH, HanpuMmep, Tak:

a) ans kaxgoro MAC-agpeca npubopa KNMeHT XpaHuT 3agaHHbii Modbus-agpec ET-485;

0) KnNMeHT npoBepsieT HekoTopbii Anana3oH Modbus-agpecos, Hanpumep 111-121. Ecnm Tvn 1 Bepcus MPOLUUBKU
ET-485 He mMoryT 6bITb MPOYMTaHbI HY NO OLHOMY aApPEeCy, KIMUEHT 3aKpbiBaeT NOOKIMIOYEHNE;

B) ucnone3yetcsa onuua ET-485 aBTomatudeckon oTnpaskum MAC-agpeca knueHTy AlK (3aBoackas HacTponka —
BKIIOYEHA, MOXEeT OblTb OTKMoYeHa Ans coBmecTtumoctn). KnueHT npuHmmaeTr Modbus-otBeT ¢ MAC-agpecom
npmbopa nocne ero NoaknioYeHus, npu atom Modbus-agpec Takke COAEPXKUTCA B AAHHOM oTBeTe. JTOT cnocob
YCKOPSET U yNpoLLaeT onpeaeneHve agpeca, U pekomeHayeTes Ans UCnonb3oBaHus ¢ cuctemon Overvis;

e rnocrne wuaeHTudukaumm npubopa KNMeHT nepefaeT Ha npubop ko aktvBaumm 0, YTO O3HAYaeT akTUBaLMIO
NOAKMIOYEHUS N TOTOBHOCTbL K paboTe (Mpy 3TOM OOIMKEH ObITh OTKIIOYEH PEXUM 3alLmThl OT 3anucy no Modbus).


http://overvis.com/
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MpunoxeHue I
(pexkomeHayemoe)

O6HoBneHue BcTpoeHHoro MO

1 O6Lwue cBeageHus

Bo3moxHOCTb AocTynHa, HaunHas ¢ Bepcumn 20 BcTpoeHHoro MO.
ET-485 xpaHut B namaTtn aea ¢anna o6GHOBNEHNS:
e 3arpyxeHHoe MO — chann moxeT BbiTb 3arpyxeH Yyepe3 WEB-nHTepdeiic;
e 3aBogckoe MO — dhann 3arpyxaeTcd M3roToBUTENEM U HE MOXET ObITb 3aMeHeH, npu cboe B mpouecce
o6HoBMEeHus (HanpumMep, NoTepe NuTaHus) darn cnonb3yeTcs Ans aBTOMaTUYECKOro BOCCTAHOBIEHNS.
JToboi n3 atmx gannoB MoxeT ObiTb MonyvyeH m3 namatnm ET-485 (gns 3arpysku B gpyron npubop ET-485).
BctpoeHHoe O moxeT ObiTb OBHOBMEHO M3 3TUX dannoB yepe3 WEB-uHTepdenc nnm B cneumanbHOM pexunve
obHoBneHns BctpoeHHoro 0.

2 TMepepayva c¢pannoB o6HoBNEeHNA ET-485

Bontn B pexxum HacTponkn ET-485 uepes WEB-nHTepdeiic, kak ykasaHo B n. 7.3.
MepewnTtn B nogpasgen «dawnnbi»
Ons 3arpysku cpanna B ET-485:
e B CTpOKe «3arpyXeHHas NpoLUnBKa» HaxaTb KHOMKY Bblbopa danna;
e B OTKPbIBLUEMCS OKHE BblOpaTh chann obHoBneHus (Hanpumep «ET-485-2-21.FUSy;
e B CTpOKe «3arpykeHHas NpoLUMBKa» HaxaTtb KHOMKy «[lepenatb.
MpumeyaHue — nocne 3arpy3ku cpanna cnepgyet yb6eguTbCs, YTO 3arpyxeH npaBuiibHbIM cpann
obHoBneHus MO Ao HyxHou Bepcuun. B cTpoke «3arpyxeHHas NpoluMBKa» AOJKeH oTobpaxarbcs
3arofioBOK NPOLUMBKU C HOMEPOM BepCcUM, Nocrie KOTOPOro AOMMKHO 6bITb yka3aHo «lpoBepeHay.
Ons nonyveHuns davina n3 ET-485:
e B CTpOKe hanna HaxaTb KHOMKY «[lonyyunTb»;
e BblbpaTb UM parina n mecTo, kyaa byoeTt nomelleH darnn.
Ons ctupaHua dpanna B ET-485:
o ybBeautbcs, 4TO B CTpOKe «3arpyxeHHas npoLlumBka» He BblbpaH dhann ans 3arpysku B ET-485;
e HaxaTb kHonky «[lepegatby.

3 O6HoBneHue BcTpoeHHoro MO yepe3 WEB-uHTepdeiic

Bontn B pexxum HacTponkn ET-485 uepes WEB-nHTepdeiic, kak ykazaHo B n. 7.3.
MepenTtn B nogpasgen «Pannbi»
[nsa obHoBneHus BcTpoeHHoro MO:
e B CTpoke chaiina o6HOBNEHMS HaXaTb KHOMKY «3anporpaMM1MpoBaThy;
e rocne JOMNOSIHUTENBHOW MPOBEPKM harina npoLuMBKM, NpMbOp aBTOMAaTUYECKU nepesanyctuTca u OGyger
nepesefeH B pexunm obHosneHus (cMm. n. [.4);
e goxpatbca obHoBneHus MO, Nnpouecc MOXET 3aHATb OT 1 A0 3 MUHYT;
e  BbINOMNHUTL NoaknoyeHne kK ET-485, kak onucaHo B nn. 7.3 unu 7.4;
e MpPOBEPUTH HOMEP BEPCUM U YOEaUTbCS, YTO OGHOBIEHNE NPOLLSIO YCMELLHO.

4  Pexum ob6HoBneHusa NO

Mpunbop mMoxXeT ObITb NepeBefeH B pexum ob6HoBnenus MO nocne nogayv nutaHusa unu nepesanycka. [epexon
npou3soauTcsa asTomatmdeckn (npu Beibope o6HoBneHus MO yepes WEB-uHTepdenc nnbo npm c6oe obHOBNEHUSA) Unu
BPYYHYIO (NMpY HaXKaTol B MOMEHT 3arnycka kKHomnke «R»). MNopsigok Bxoga B pexunm obHOBNeHMs yka3aH B Tabnuue IM.1.

Ta6nuua I'.1 — Bxog B pexum obHoBneHus MO

Ne| 3rtan KHonKka | KpacHbi 3eneHblit Bpemsa | MpumeuaHue
«R» UHAUWKaTOP MHAWUKaTOP
1 | WHnymanusauyma Haxkata | Bkn. Bkn. 0,5cek | AnAa oTKasa oT obHoBneHuAa O
2 | OxunpaHue HaxkaTa | BbikA. BbiIk. 1 cek cnepyet OTNYCTUTb KHOMKY «R»
3 | MpeaynpexaeHne o | Haxata | Muraetc MwuraeT ¢ 5 cek Ha 3TMX 3Tanax
Bxozae B pexum YCKOpPEHNEM | YCKOpPEeHuem
obHoBneHus NO
4 | NpepnoxeHne Bxoda | HaxaTa | Bkn. Bkn. 2 cek [ns Bxoga B permm obHOBAEHUA
B peMmM o0bHOBEHMUA MO cnepyeT OTNYCTUTb KHOMKY
no «R» Ha aTOm 3aTane
5 | 3awmTa OT cnyyalHOro | Haxkata | — - - YaeprKaHue KHOMKW NpUBOAMUT K
HaXaTunA OTKasy oT o6HoBneHusa NO
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Mocne pyyHoro Bxoaa B pexum obHoBneHus N0 moxeT 6biTb BoiOpaH dann obHoBneHus. Nopsagok aencreni 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 KHonKa KpacHbiit | 3eneHblii | Bpems MNpumeyaHue
«R» UHAN- nHAn-
KaTop KaTtop
1 | OnpegeneHne BbiIk. Muraer, (3aBucuT ot
[OCTYNHbIX paitnos yacToTa O06HaApYKEHHbIX
1/3 cek dannos)
2 | Maysa oTnywieHa | Bbikn. Bbikn. 2 ceK Ana OTKa3a oT
3 | NpeaynpexaeHue o oTnywieHa | Bbikn. Bkn. 1 cek 0b6HOBNEHUS no
npeanoxeHun danna (ann 3arpyxeHHOro cnepyet  Haxatb M
obHoBneHua NO ¢daina obHoBNEHMS) OTMNYCTUTb KHOMKY «R»

2 ceK (pna pe3epBHOro | Ha 3TUX 3Tanax
3aBogcKoro ¢daiina)

4 | NpepnoxeHue dana | oTnyweHa | Bbikn. Mwuraet, | (3aBMcMT OT Homepa | Ana Bblibopa daiina

obHoBneHus NO yacToTa Bepcum MO B daitne) cnegyer  Haxkatb M
2/3 cek OTNYCTUTb KHOMKY «R»
Ha 3ToM 3Tane

5 | MpeanoxkeHue Bcex oTnyuieHa | — - (3aBucut ot MoBTop 3Tanos 24

¢dainos obHOBNEHMS 0bHapyKeHHbIX OoNa Kaxgoro  u3
daitnos) daitnos

6 | MoBTOpHOE oTnyweHa | — - (3aBucuT oT BpemeHn | NMosTop sTanos 2-5
npeanoxeHve aTana5) TpW pasa

7 | 3awuTa OT C/y4yamHoro | oTnylleHa | — - - OTKas oT BblbOpa
BXOZa B PeXUM ¢daina npMBogmT K
obHoBneHus MNO BbIXO4Y M3 peXnma

obHoBneHua MO

Mpn aBTOMaTU4eckoMm Bxode B pexum obHoeneHus MO wnu npu pyyHom BbiGoOpe dharna npounsBOAUTCS
obHoenenwue MO n3 ganna. MNMpouecc o6HOBNEHMs onncaH B Tabnuue I.3.

Ta6nuua .3 — O6HoBNEeHNe BcTpoeHHoro N0

Ne | 3tan KHonKa | KpacHbiii 3eneHblit Bpemsa MpumevaHue
«R» WUHAUKATOP | MHAMKATOP
1 | Havano - Bkn. BbIkn. 2 ceK
obHoBneHus NO
2 | O6bHoBNEHME - Bkn. Mwuraet c (3aBucuT ot Bpemsa bo OKOHYaHuA
BcTpoeHHoro MO HapacTalLWwmm danna 0b6HOBNEHUS oTpakaeTtca
HanonHeHnem OBGHOB/IEHUs | BPEMEHEM BbIKHOYEHHOTo
no) COCTOAAHUA 3eneHoro
MHAMKaTopa
3 | ObHoBNEHME - BbIkn. Bkn. 2 ceK
ycnewHo
3aBepLueHo
4 | 3anyck NO - - - -

3amMedeHHble B mnpouecce O6GHOBNEHMs owunbkn oTobpaxaloTcs, kak yka3aHo B Tabnuue .4, npu 3Tom
ykasblBaeTcsi kof npeaynpexaeHus. Koabl npeaynpexaeHuin npyu obHoeneHuu MO nepeyncneHsl B Tabnuue I.5.

HeBO3MOXHOo. B 3aTtom cnyyae vHAMKaALUMA KPUTUYECKOM OLUMOKA NMPOU3BOAUTCA Nepuoanyvyecku B
TeyeHne vaca, nocrne 4ero npuéop aBTOMaTU4YecKu nepesanyckaetcAa. 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 | KpacHbit | 3eneHblit | Bpemsa MpumeyaHue
«R» nHAN- nHAn-
KaTop KaTop
1 MNpepynpexgeHve | — Bkn. Bbikn. 2 cek
2 Kop, - Mwuraet Bbikn. (3aBucnuT oT Koga | Kog oTpaskaeTcs KOAMYecTBOM
npeaynpexaeHuns YacToTa npeaynpexaeHus) | BbIKAHOYEHWUI KpacHoro
1/3 cek MHAMKaTOpA
3 | Oencreua no koay | — - - - Cm. Tabnnuy .5
Ta6nuua I'.5 — Kogbl npeaynpexaerHnii B pexxume obHoeneHust MO
Koa, | MpepynpexkaeHune DeiictBua MpumeyaHue
1 PesepBHbIi 3aBoackon daiin | MpepBaHHbIM 3Tan Mpubop MoKeT npoao/KaTb paboty wn/uam
o6HoBneHMA MO HefoCTYNeH | NpofonKaeTcs nepenporpaMmmunpoBaThcs, OfHaKo npu
NOBTOPAOWMXCA APYrMX owubKax npubop
MOXKET OKa3aTbCA B COCTOAHUN 6e3 JOCTYNHbIX
$annoB ANA BOCCTAHOBAEHMA M 3anycka. B
3TOM  c/Aydae  cneayeT  obpatutbca K
npoussoauTento npubopa
2 BctpoeHHoe 10 He moxeT | BratoueHue pexuma | MNpeaynpexaeHne noasaseTca nNpu Bblbope
6bITb 3aNyLWeHO aBapuiiHOM nepenpowmnsku: | obHosneHua MO 8 WEB-uHTepdeice npnbopa
aBTO3anyCcK MNEepenpoLlmnBKA | AN BCAeACTBME  APYrMX  OWMBOK, MU
M3  BblbpaHHOro  ¢aiina, | aBTOMATUYECKM YCTPAHAETCA NpU  MOMOLLM
pe3epBHOro 3aBOACKOro | AOCTYMNHbIX pannoB 06HOBAEHUSA
daiina (ecnm  ectb) wam
nepBoro 0bHapyXeHHoro
daitna (ecnm ectb)
3 Owwnbka B xome TeKkywero | AHanormyHo Ne2, Ho ¢ | OwnbKka aBTOMATUYECKM YCTpaHAETCA Mpu
npouecca ob6HosneHnA MO NPUOPMUTETOM  3aBOACKOro | MOMOLM JOCTYNHbIX $anaoB 06HOBAEHMA
¢daitna obHoBneHus NO
4 Het  poctynHbix  ¢annos | Boixosn n3 perkmma | Owmnbka ABsAeTCA cnencrsmem
o6HOBNEHUA ob6HOBNEHWA  BCTpOeHHOro | npeaynpexaenma Nel. T[pubop  moxker
MO, 3anyck wumetowWweroca | NPOAO/KaTb paborty, ", BO3MOXHO,
BcTpoeHHoro MO nepenporpammmpoBaTbCcA no3gHee, OAHAKO
npu  MNOBTOPAKOLWMXCA  APYFMX  OLIMOKaXx
npubop MOXKET OKasaTbCA B COCTOAHMM Ge3
[OCTYMHbIX $ainnos ANA BOCCTAHOBAEHMA WU
3anycka. B aTom cnyvae cnepyet o6paTuTbes K
npoussoauTento npubopa
5 ABapuiHbIN pexum — | OxunaaHue py4Horo | OwunbKa ABnNAeTca CNeAcTBMEM TPEXKPATHOro
BCTpoeHHoe O He MOMKeT | nepesanycka npubopa MAKM | BXOAA B aBapuUiHbIA peXum BcieacTemne
6bITb 3aMNyLWEHO aBTOMATMYECKUI Apyrmx  owuboK. B ciyyae noBTOpeHMs
nepesanyck yepes 1 yac OoLWNBKK cnepyet obpatnTbCA K
npovssoauTento
6 ABapuiiHbIn pexxum — | AHanorn4yHo Ne5 AHanormnyHo Ne5
owmnbKa B Xxo4e TeKyLWero
obHoBneHuA MO
7 HeBoccTaHoBMMasA ownbKa — | AHanornyHo Ne5 AHanormnyHo Ne5

HeT  AocTynHbix  ¢aiinos
ob6HoBNEHNA, BCTPOEHHOE
no He  MOXeT  6bITb

3anyuweHo
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MpunoxeHue [
(pexomeHayemoe)

Koabl cumeonoB no ctanaapty ASCII

Koa* Cumson Kog* Cumson 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 0] 111 0
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



