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BBegeHue

HacToswee pykoBOACTBO MO 3KCNyatauum npedHasHayeHo Ans  O3HakomneHus obcnyxumsaroLero
nepcoHana c yCTPOMCTBOM, MPUHLMMOM AENCTBUSA, KOHCTPYKUMEN, paboTon 1 TEXHUYECKUM 0BCnyXunsaHmem
mMoayns guckpetHoro BBoga MB210-221 (B ganbHeNLEM N0 TEKCTY MMEHYEMOTO «MpUbop» NnmM «Moaynb»).

MogknioyeHne, perynupoBka U TexobcnyxuBaHue npuGopa  [AOMKHbI  MPOU3BOAMTBLCH  TOSBbKO
KBanuuUMPOBaHHbLIMMK CNieLuanncTaMm nocre NpodTEHUst HACTOSALLEErO PYKOBOACTBA MO 3KCyaTaumm.

O6o3HayeHune npubopa npu 3akase: MB210-221.



I'Ipe.qynpem,qalou.l,ue coobLweHun
B AaHHOM pyKOBOACTBE NPMMEHSIIOTCS criedytoLume npeaynpexneHus:

T OMNACHOCTb

KntoueBoe cnoeo ONACHOCTb coobLiaeT o HenocpeACcTBEHHOM Yrpo3e onacHOM CUTyauuu,
KoTopas NpMBeaeT K CMepPTH UIM Cepbe3HON TpaBMe, eCiv ee He NPeaoTBpaTUT.

BHUMAHUE

KrntoueBoe cnoso BHVMAHWE coobuwaeTt 0 noTeHuManbHO OonacHOM CUTyaLmm, KOTopast MOXeT
NPUBECTU K HEDOMbLUMM TPpaBMaM.

NPEAYNPEXOEHUWE

KnioweBoe cnoeo NMPEAYTMPEXIOEHWME coobLiaeT o noTeHumManbHO OnacHOW cuTyauumn, Kotopas
MOXET MPUBECTU K MOBPEXAEHMIO UMYLLIECTBA.

NMPUMEYAHUE

KntoueBoe cnoso NMPNMEYAHWE ob6paluaeT BHUMaHue Ha norne3Hble COBETbI U pEKOMEHAALMMN,
a Tarke nHgopmaumio Ansa 3 eKkTBHOM 1 GezaBapuiiHo paboTbl 000pyaoBaHKS.

H e b

Orpal-wNeHMe OTBEeTCTBEHHOCTHU

Hu npu kaknx obctositensctBax OO0 «[lMponssoacteeHHoe O6beamHeHne OBEH» n ero koHTpareHTbl He
OyoyT HECTU IpUaNYECKY0 OTBETCTBEHHOCTL M HEe ByayT npu3HaBaTh 3a cobon kakme-nnbo obsizaTenbcTea
B CBSA3M C 5oObIM yuiepboMm, BO3HUKWMM B pesyrnbraTe YCTAHOBKM MM UCMOnb3oBaHusA npubopa
C HapyLleHMeM OeNCTBYIOLEN HOPMAaTUBHO-TEXHUYECKOW JOKYMEHTALNN.




Ucnonb3yemble abOpeBuatypbl
MK — nepcoHanbHbIN KOMNbIOTEP.
MNJK — nporpammMmupyeMblin NOrMYECKUI KOHTPoNnep.
MO — nporpaMmHoe obecneyenune.
LA — undppo-aHanoroBbIn npeobpasoBaTens.

USB- nocnegoBaTenbHbli MHTEPdENC A4S NOaKNIYeHUs NnepudepuinHbIX YCTPOWCTB K BbIMUCIIUTENBHON

TEXHMKE.
UTC- BceMmpHOE KOOpAMHMPOBaAHHOE BPEMSI.

RTC- yacbl peanbHOro BpeMeHM.



1 HasHa4yeHune

1 Ha3HauyeHue

Moaynb npegHasHadeH ans c6opa AaHHbIX Ha OGbekTax aBToMaTUsauuy 1 nepedaym aTmMx aaHHbix K MIK,
naHernbHbIM KOHTpOSiepam, KOMMboTePam UMM MHbIM YNPaBnsioLWMUM YCTPONCTBaM.

[ns cbopa gaHHbIX NprMbop ncnonb3yeT 15 ANCKPETHBLIX BXOO0B:
* 9 AMCKPETHbIX BXOAOB ANd nogknoyeHns curHanos ~230 B;

* 6 ONCKPETHBIX BXOAOB ANs NOAKIMHOYEHUS OAaTYMKOB TUMNA «CYXOW KOHTaKT».
Mopnynb NpUMeHsieTcs B pasnmnyHbix 06racTsix MPOMBbILLIIEHHOCTU U CENbCKOro X035CTBa.

Mogaynb BbinyckaeTcs cornacHo TY 26.51.70-019-46526536-2017.



2 TexHn4yeckne XapaKkTepuCcTukn n ycrnoBsua akcnnyaraumm

2 TexHu4yeckue XApPaKTepUCTuUKN n ycrioBus IKcniyataumm

2.1 TexHU4YeCKME XapaKTepPUCTUKMU

Tabnuua 2.1 — TexHU4YecKme XxapakTepucTUKn

Xapakrepuctuka ’ 3HauyeHue
MutaHune
HanpsxeHue nutaHua Ot 10 po 48 B (HomunHanbHoe 24 B)
MoTpebnsiemasa MOLWHOCTbL (Npy NuTaHun 24 B), 5BT
He Bonee
3alymTa OT NepenositoCoOBKM HAMPSKEHUS MMTAHWS Ectb
UHTepdencsl
WuTepderic obmeHa CasoeHHbIvi Ethernet 10/100 Mbs
MHTepdelic koHurypmpoBaHus USB 2.0 (MicroUSB), Ethernet 10/100 Mbps
Modbus TCP;
MQTT;
MopoaoepxmBaemble NPOTOKOSMbI SNMP:
NTP
Bepcus npotokona IPv4
OuckpeTHble BXoAbl ANA NoaknoyYeHus curHanos ~230 B
KonunyectBo BXxoOoB 9
CwurHan nepeMeHHOro HanpsXXeHus:
YacTtoTa OT147 po63Ily
HanpsikeHne «norn4yeckon eanHnLbI» OT120 00264 B
HanpsixeHne «orm4eckoro Hynsa» OT0po10B

* onpegeneHne Hannynsg Unm oTCyTCTBUS
HanpsKeHWUs1 B CETK;

* AnarHocTtuka obpbiBa dasbl B TpexdasHom ceTu;

* KOHTPOb YepeaoBaHus das;

* nogcyeT HapaboTkM (MOTO4acoB);

* CYETUMK KONMYECTBA BKIMOYEHU HAMPSKEHNST;

Pexxumbl paboThbl

* BpemMd nocrieaHero BKn4YeHusa U BblKIto4YeHNA
HanpsaXXeHua Ha Bxoge

Tok «normyeckon eguHULbI», He 6ornee 2 MA

ﬂMCerTHbIe BXoAbl NOAKMNO4YeHUA gaT4MKoOB TUNna «CyXOI7I KOHTaKT»

KonunyectBo BxogoB 6

«Cyx0W KOHTaKT»;
TPaH3MCTOPHbIE KoUK N-p-n TMna

Twun curHana

* onpeneneHne Nnorm4eckoro ypoBHA,

Pexxvmbl paboTbl
* NOACYET YMcra MMMynbLCoB

MuHuManbHasa ANUTENbLHOCTb EANHUYHONO MMMNyNbca 1 mc (o 400 Mu)

ConpoTuBneHne KOHTaKTOB (Knko4a)
N COeAMHUTENbHbIX NPOBOAOB, NOAKMYaEMbIX 100 Om
K OUCKpETHOMY BXxody, He bornee

Flash-namaTtb (apxuB)

KonnyecTBo LUMKNOB 3anMcu 1 CTupaHuns o 100000
MakcumanbsHbIn pasmep arina apxusa 2 k6
MakcrmanbHoe Konm4ecTBo hannoB apxuea 1000
MwuHUManbHLIM Nepuog 3anucu apxmea 10 cekyHn

Yacbl peanbHOro BpemMeHu

MorpelHoCcTb Xoaa YacoB peanbHOro BpeMeHH!,
He Oonee:




2 TexHn4yeckne XapaKkTepuCcTukn n ycrnoBsua akcnnyaraumm

MpogomkeHue Tabnuubl 2.1

XapakTepucTtuka 3Ha4vyeHue

npu Temneparype +25 °C 3 CekyHObl B CYyTKM

npu Temneparype —40 °C 10 cekyHA B CYTKM
Tvn nUTaHus batapesa CR2032
CpenHuii cpok paboTbl Ha ogHow BaTapee 6 net

O6wue napameTpbl

[abapuTHble pasmepsbl (42 x 124 x 83) £1 mm
CrteneHb 3almTbl KOpnyca P20
CpenHui cpok cnyobl 10 ner
CpenHsist HapaboTka Ha oTkas* 60 000 4
Macca, He 6onee 0,4 kr

NMPUMEYAHUE
* Kpome anemeHTa nuTaHns 4acoB peasibHOro BpeMeHu.

[i]

2.2 N3onsauuns y3nos npubopa

CxeMa ranbBaHUYECKM M3ONUPOBAHHbLIX Y3MI0B M MPOYHOCTb ranibBaHWYECKOW W30NsSuuvM npuBedeHa Ha
pucyHke 2.1.

DI1...DI6 USB Ethernet

,1 =y

1000 B
1500 B LA

=10...48 B —DB

y Yy

Yy
| |3000 B o | ] 3000 B o | ] 3000 B

2200 B 2200 B

A1,B1, C1, N1 DCI A2,B2, C2, N2 I:ee:l A3, B3, C3, N3

PucyHok 2.1 — U3onsauumsa y3noB npubopa

Ta6nuua 2.2 — Tunbl nsonaumm

Tun OnucaHue

U3onauusa ang yacter o6opyaoBaHUs, HaX0OALWMXCHA Nog HanpshXeHneMm,

C LeNbHo 3alUnTbl OT NOPaXKeHUs1 ANEKTPUYECKMM TOKOM. DneKTpuyeckas
OcHogHas (O) NPOYHOCTb OCHOBHOM M3onsauun Npubopa NpoBepsieTcst TUNOBLIMWN UCTNbITAHUSMA:
NPUNOXeHUEM UCTbITATENBHOIO NEPEMEHHOIO HanpshXeHusl, BeNn4mMHa KOTOporo
pasnuyHa Ans pasnuyHbixX Lenen npubopa

HesaBucumas nsonsums, B AONOMHEHNE K OCHOBHOW U30MNSALMM AN rapaHTum
3aLLUMTbI OT MOPAXKEHMWS ANEKTPUYECKMM TOKOM B Crlyyae OTKa3a OCHOBHOW
HononHuTtenbHas () n3onsummn. AnekTpmyeckas NPoOYHOCTb AOMONHUTENbHOM n3onsaumm npnbopa
NpoBepsIETCs TUNOBLIMU UCTILITAHUSIMU UCTILITATENBHOIO NEPEMEHHOIO
HanpPsXXeHUsi pasnUYHoOM BENUYMHbI (GENCTBYHIOLLEE 3HAaYEHME)

® NPEAYNPEXOEHUE

3Ha4yeHne NPOYHOCTU U30NSALUK YKa3aHo AN UCTbITAHWUIA NPY HOPMarbHbIX KIIMMAaTUYECKMX YCIOBUSIX
(Bpems BosgencTtBus — 1 muHyTa) cornacHo MOCT IEC 61131-2.




2 TexHn4yeckne XapaKkTepuCcTukn n ycrnoBsua akcnnyaraumm

2.3 YcnoBusa akcnnyartauum

Mpnbop oTBeyaeT TpeboBaHUSAM MO YCTONYMBOCTU K BO3AENCTBMIO MOMEX B COOTBETCTBUMN C

FOCT IEC 61131-2. o ypOBHIO M3ry4YeHnss paguornomex (nomexoammccumn) npnbop cooTBETCTBYET HOpMaM,
yCTaHoBMNeHHbIM Ans  obopygoBaHust knacca A no [OCT 30804.6.3. [lNpubop npegHasHadeH Ans
aKcnnyaTaummn B CNeyoLmx yCnoBUsX:

* TEMMepaTypa oKpyxatLLero Bozayxa ot muHyc 40 go nntoc 55 °C;

* OTHOCMUTENbHAas BNaxHocTb Bo3ayxa oT 10 % o 95 % (npu +35 °C 6e3 KoHaeHcaumm Bnarm);
* atmocdepHoe aasneHune ot 84 oo 106,7 kla;

* 3aKpbITble B3pbiBoHGE30NacHbIe NnomeLLeHns 6e3 arpecCrBHbIX NapoB M ra3os;

* fonyctumasi ctenexb 3arpsisHeHus 2 no FOCT IEC 61131-2.

Mo yCTOMYMBOCTM K MEXaHNYECKUM BO3OEVCTBUAM BO BPEMSsI SKCMyaTauum npubop COOTBETCTBYET
[OCT IEC 61131-2.

Mo yCcTOMYMBOCTU K KNIMMATUYECKMM BO3OENCTBUSIM BO BPEMS SKCNyaTaumm npubop CooTBETCTBYET
FOCT IEC 61131-2.

10



3 Mepbl 6e3onacHocTn

3 Mepbl 6e3onacHocTHn

Ha knemMMHuKe NpucyTCTBYET onacHoe Ans KM3HW HanpsbkeHue. JTiobble nogkntoyeHns kK npubopy n paboTbl
Mo ero TeEXHNYEeCKOMY OBCIyK1BaHWIO CrieayeT NPOU3BOAUTD TOMBKO MNP OTKIIOYEHHOM NUTaHUK Npubopa.

Mo cnocoby 3aluThl OT NMOPaKEHNUSA SMEKTPUYECKUM TOKOM Npubop cooTeeTcTByeT knaccy |l no
[OCT IEC 61131-2.

Bo Bpems akcnnyaTaumMm u TexHu4eckoro obcnyxusaHus cnepyet cobniogate TpebosaHus NOCT 12.3.019,
«[lMpaBun aKkcnnyatauum aneKTpoycTaHOBOK notpebutenen» n «lpaBun oxpaHbl Tpyda npu aKcnnyaTaumm
3MEeKTPOYCTaHOBOK NoTpebuTenei».

YctaHoBKY npubopa crnenyeT NpPou3BOAMTL B CNEUManu3vpoBaHHbIX LWKadax, [OCTyn BHYTPb KOTOPbIX
paspeLleH ToNbKO KBanMpuLMpoBaHHbLIM crieLannucTam.

i BHUMAHMUE
3anpetLLeHo 1ncnonb3oBaTb NPUBOP B arpecCcMBHbIX CPeAax ¢ cogepxaHnem B atMocdepe KUCHoT,
LLierioden, Macen u T. M.

11



4 MoHTax

4 MoHTax

Mpubop  ycraHaBnMBaeTcd B wWKady  anekTpoobopydosaHus.
KoHcTpykumst wkada pJorkHa obecnevmBaTb 3awmTty npubopa ot
nonagaHus Bnaru, rpsiav 1 NOCTOPOHHUX NPEaMETOB.

[ns yctaHoBku npubopa cnegyet:

1. Y6eamTtbcsa B Hann4ymm cBoOO4HOIO NPOCTPaHCTBA: HEOOX0AMMO
50 mm Hag npuBopom m nog HAM Ans NOAKMYEHUst npubopa m
NPOKazKn NPOBOAOB.

2. 3akpenuTb npubop Ha DIN-pelike nnmn Ha BepTUKanbHOM
NMOBEPXHOCTU C MOMOLLbIO BUHTOB (CM. PUCYHOK 4.1).

L

=

p
M P
%’/ -

PucyHok 4.2 — HeBepHbIN MOHTaX

n

Z i PucyHok 4.1 — BepHbIil MOHTaXx

T BHUMAHMUE
AnutenbHas akcnnyaTtauns npubopa ¢ HeBEPHBLIM MOHTaXXOM MOXET NPUBECTU K Ero NOBPEXAEHNIO

(cm. pucyHok 4.2).



4 MoHTax

38 2 018.93,5

[

(AT | E—

i
i

116

PucyHok 4.3 — FaGapuUTHBbIi YepTex PucyHok 4.4 — YcTaHOBOYHbIE pa3mMepbl
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5 MopgkntoyeHne

5 MNMoapknroyeHune

5.1 PekomeHaauuu no noaknoyYeHno

BHeLLHMe CBSI3N MOHTMPYIOT MPOBOAOM ceveHnem He 6onee 0,75 mm2,

[ns MHOFOXWUIMNbHbLIX NMPOBOAOB CreayeT UCMONb30BaTh HAKOHEYHUKM.

[Mocne moHTaxa nNpoBoAa cneayeT yrnoXuTb B kabenbHOM KaHane koprnyca npubopa v 3aKpblTb KPbILLKOW.
Ecnu Heobxogumo CHATb KNEMMHUKM MOAYRst, TO cneayeT OTKPYTUTb ABa BUHTA MO yriiam KNeMMHUKOB.
lMpoBoga nuTaHus crieqyeT MOHTUPOBATL C MOMOLLIbHO OTBETHOTO KIEMMHMKA M3 KOMMIeKTa NocTaBKy.

T BHUMAHUE
MopkntoyeHne 1 TexHnyeckoe obCnyXnBaHWe NPOU3BOAUTCS TOMNBKO NPU OTKIMOYEHHOM NUTaHNUM
npubopa 1 NOAKIMOYEHHbIX K HEMY YCTPOUCTB.

BHUMAHUE
5.2 HaszHayeHMe KOHTaKTOB KNeMMHUKa

3anpeu.|,aeTcs=| NoAKIK4aTb NpoBoAa pa3HOro cevYeHna K OJJ,HOVI KnemMwme.
O USB Device
Q
\r CepaucHas
“, KHOMNKA
DI1

| | COM _
D2 | v
D | | CoM
3 DI3 -
D | | coM
_ Dd T
= | coM
D5 "
D | coM
_ D6 "
B NC _
M -
D B1 N
. "
4 | | N1 -
- R -
X | | B2 -
. "
B N2 -
M -
B F B3 .
-3 | | -
D N3 .

o LIl

PucyHok 5.1 — HasHa4yeHMe KOHTaKTOB KINeMHUKa

A

HanmeHoBaHue Knemmbl HasHaueHue
DI1-DI6 [uckpeTHble Bxoabl DI1-DI6
COM O6wwme To4kn anckpeTHblx Bxogoe DI1-DI6
A1-A3, B1-B3, C1-C3 Bxogpl nogkntoyeHns curHanos gas A, B, Crpynn 1, 2, 3
N1-N3 Bxoabl nogkntodeHuns HenTtpanu rpynn 1-3
NC (Not connected) HeT nopgknioveHus

i BHUMAHUE
He ponyckaetcs nogkntodeHue nposoaos kK koHTaktam NC (Not connected).
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5 MopgkntoyeHne

5.3 HasHayeHue pa3bemoB

Pasbembl MHTEpdENCOB 1 NUTaHWA NpMbopa NpMBEAEHbI Ha pUCYHKe 5.2.

Pazsem ana
NOAKIOHEHNS
MUTaHNS

Paswemel ans
NOAKIOYEHNS
- kabena Ethemet
% Ethernet 2
(11 \ Ethernet 1
L o]

PucyHok 5.2 — PasbeMbl npubopa

5.4 NutaHue

& BHUMAHUE
A\

BHUMAHUE
[nuHa kabensa nuTaHusa He JormkHa npeBbiwaTb 30 M.

PucyHok 5.3 — HasaHayeHue KOHTaKTOB NUTaHUA

15
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5 MopgkntoyeHne

BHUMAHUE

A Mcnonb3oBaHWe NCTOYHUKOB NUTaHUS 6e3 NoTeHunanbHon pa3esiakv unm ¢ 6asoBow (OCHOBHON)
n3onsiumen uenemn HU3KOro HanpshkKeHus OT NIMHUIA NEePEMEHHOIO TOKa MOXET NPUBECTU K NOSIBIIEHUIO
OMNacHbIX HaNpPs>KeHWn B Liensx.

5.5 NMNopknioyeHne K Bxoaam
5.5.1 MopkntoyeHne K AUCKPETHbIM BXOA4aM AaTYMKOB TUMA «CYXOM KOHTaKT»

MopknoyYeHne AaTYMKOB TUMA «CYXON KOHTAKT» NPUBEAEHO Ha pUCYHke 5.4.

DI
COM

DI2
Jlatunk 2 /. COM

Jlatumnk 1 /I

DI6
COM

Jlatuuk 6 /I

PucyHok 5.4 — Cxema nogkntoyeHus k Bxogam DI1-DI6 npubopa

Bxogpl npubopa DI1-DI6 npegHasHayeHbl AN NOAKNHYEHUS CUrHamNoB:
* KCYXOWN KOHTaKT»;

* TPAH3UCTOPHBIN KNoY N-p-n TUNa.

Lienn COM ob6beanHeHbl BHYTpU npubopa.

5.5.2 MNopgknoyeHune curHanoB ogHoa3HbIX BXOAHbIX Lenen ~230 B

MoaknodeHne K Bxogam curHanos ogHoda3HOM CeTn NpuBeAeHo Ha pucyHke 5.5

16



5 MopgkntoyeHne

N Brewnue
? yoonorn
e
/ ///'/
RHi1 eeoe
' Ru2 Al
| Ru3 B
— 1 C1
N1
.
RH9
— 1 C3
N3

PucyHok 5.5 — Cxema nopgkntovyeHusi ogHopasHbIX Lenemn

Hewntpanu N1, N2 u N3 He o6beamHeHbl BHyTpu npubopa. [1na noaknioyeHns ogHoasHoM Harpysku Knemmbl
N1, N2 n N3 cnegyet o6beanHsaTb cHapyxu npubopa.

5.5.3 NogkntoyeHume TpexdasHbix BXxogHbIX uenen ~230 B
Tpu oTAenbHble TpexdasHble Leny NogknioyatTcs K AEBSATN BXOAAM.
HewTpanu uenei He 0O0beaMHEHbI BHYTPU MOAYNS.

Cxema nogknioyeHns TpexasHon ceTn K MOAYMIo NpeacTaBneHa Ha pucyHke 5.6.
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5 MopgkntoyeHne

BHeluHre koMMyTMpYIOLLME YCTPOMCTBA

A1 O—
B1 O+
C1 o
N1 O—

A2 O
B2 O

C2 O
N2 O—

A3 O
B3 O
C3 O+
N3 O

VAL VIV VNIV YN

FUT___
1
FU3___
| I—
—_
T —
Ja—

FU2___
FU4

FUS___
FUs___
FU7___
10—

FU1-FU9 — nnaskwue npegoxparHutenu 1,0 A/600 B (tuna BIMNT 6-33)

PucyHok 5.6 — Cxema nogknroyeHus TpexdasHbIX BXOAHLIX Lienen K npubopy

BHUMAHUE
A NS KoppeKkTHOW paboTbl Nprbopa HeEo6X0AMMO NPaBUIBHO NOAKMOYATL BXOAHbIE Lenu K Nnpubopy, kak
nokasaHo Ha pucyHke 5.6.

[ns nepeBoga rpynnbl BXO4OB B PEXMM MOAKNIOYEHUSA TpexdasHon cneayeT BbINONMHNUTL OAHO U3 AENCTBUN:
* BKINIOYMTL cooTBeTcTBYoLWMI pexnm B [TO OWEN Configurator;

* 3anucaTb 3Ha4yeHue 1 B cooTBeTCTBYHOWMI pernctp Modbus.

5.6 NMoakntoyeHne no untepdency Ethernet

[nsa nogknioveHus npubopa k cetn Ethernet MoxHO Mcnonb3oBaTh crnegyroLLmne CXembl:
* «3Be3ga» (pUcyHok 5.7);

* «Jenoukar/«Daisy-chain» (pucyHok 5.8).

18



5 MopgkntoyeHne

EStD\?E{gI?t LIJJ'JK)SMAHH BbIX0Za
B H
10/100 Moutlc b
é;ﬂ‘?

PucyHok 5.7 — MNoakntoueHne no cxeme «3Be3ga»

CD NPEQYNPEXOEHUE
1. MakcumansHas gnvHa nuHui ceasm — 100 m.
2. MNoakntounTbcs MOXHO K nobomy Ethernet-nopty npubopa.
3. HesagencteoBaHHbI Ethernet-nopTt cnefyeT 3akpbiTh 3arfyLUIKON.

[nsa nogkntoyeHns no cxeme «Llenodka» cnegyet ncnonb3oBatbk 06a Ethernet-nopta npubopa. Ecnn npnbop
BbILUEN M3 CTPOSA MMM OTKMIOYMITOCh MUTaHue, TO OaHHble OyayT nepedaBatbcs ¢ noprta 1 Ha nopt 2 6es
paspbiBa CBA3M.

MnK Lnwoa ans BeIXOaa

@l : B ViHTepHeT

MacTep cetu

PucyHok 5.8 — NMoakntoyeHune no cxeme «Lleno4yka»

® NPEAYNPEXOEHNE

1. MakcumanbHas onMHa NMHUM CBA3M MEXAY ABYMSI COCEAHUMUN aKTUBHLIMW YCTPONCTBAMM NMpU
noakmnoyeHnn no cxeme «Llenovka» gomkHa 6biTe He 6onee 100 M.

2. [lonyckaeTcsa cMexHas cxema NoaKImoveHNs.
3. HesapgencTteoBaHHbIN Ethernet-nopt cneayeT 3akpbITh 3arnyLLKON.
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6 YCTpPOMCTBO U NpMHLUMN paboThl

6 YcTpoucTBO M NpMHUMN paboTbl

6.1 MpwuHuMn pa6oTbl

Paboton mopynst ynpaensietr Mactep cetu. Mogynb nepegaer B CeTb [aHHble O COCTOSIHUM BXOAOB MNpwu
3anpoce oT MacTepa.
MacTepom MOXeT ABnATLCS:

* [1K;

* [J1K;

* NaHenb oneparopa;

* yAaneHHbIN 0brayvHbIN cepBuC.

6.2 UHnaukaumsa n ynpasneHune

Ha nvnueBon naHenu npubopa pacnonoxeHbl aNeMeHTbl MHAnKaummn. PaclumdpoBka 3Ha4YeHun npvsBedeHa B
Tabnuue 6.1.

SIBE:Ed
MB210-221
O
Eth 1
Eth 2
A
-1
2
DI 2
4
5
L6
-1
2
3
DI 1
| 5
6
7
8
L g
P

PucyHok 6.1 — JluyeBas naHenb npubopa

B HWXHEN YacTu NrMuUeBon NaHenn pacnonoxeHo none «IP».

® NPEAYNPEXOEHUE

Mone «IP» npegHa3HaveHo ansa HaHeceHwus IP-agpeca mogynsa TOHKMM MapKepom Unm Ha BymakHON
HaKIemnke.
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6 YCTpPOMCTBO U NpMHLUMN paboThl

Tabnuua 6.1 — HasHayeHue npubopa

Wuagukatop CocTosiHMe nHgmnkaTopa HasHauyeHue
| o HanpsikeHve nutaHusa npmbopa
(
MutaHue O (3eneHbin) BkntoyeH NOJAHO
Eth 1 (seneHbii) Muraer Mepenaya gaHHbIX Mo nopty 1
Ethernet
Eth 2 (seneHbii) Muraer [Mepenaya gaHHbLIX MO NopTy 2
Ethernet
He cBeTtutCH C6owu oTtcyTCcTBYIOT
CBeTunTCHA NOCTOSAHHO C6o11 ocHOBHOrO NpunoxeHns w/

nnmn KoHdUrypauum

Bkntovaetca Ha 200 mc oguH pa3 | Heobxogumo 3ameHnTb baTapeto
B TPW CEKyHAbI NUTaHUS YacoB (HanpskeHue

ABapus A\ (kpacHbIn)* 6aTapen Hinke 2 B)

Bkntovaetca Ha 100 mc gBa pa3a | Moaynb Haxoantcsa B 6e3onacHoM
B cekyHAay (Yepes naysy 400 mc) COCTOSIHUU

Bkntoyen 900 mc, 100 mc AnnapaTHbIn cbon nepudepumn
BbIKINIOYEH (Flash, RTC, Ethernet Switch)
BkntoYeH 3eneHbin 3aMKHYTOE COCTOsIHME BXoAda
BbikntoyeH PasomkHyTOE cocTosiHue Bxoaa

WNHamnkaTopbl COCTOSIHWS BXO40B
(kpacHo-3eneHble)

O6pbIB Ghasbl UNn HeBepHoEe
yepenoBaHue a3 B TpexdasHom
cetn

BkntoyeH kpacHbIn
(ans Bxogos DI AC)

El NMPUMEYAHUE
MpropuTeThbl MHAMKaLMK cBeTOAMOAa «ABapusa» OT 60MbLUIEro K MeHbLUEMY: annapaTHbIi coon,
nporpaMmMHble owmnbKn, 6e3onacHbIN pexmMm, ypoBeHb 3apsaa batapen.

Moz NrueBo NaHesbio pacrnonoXeHbl KIIEMMHUKM U CepBUCHast KHoMKa (PUCYHOK 5.1).

CepBucHas KHoMKa npegHasHavyeHa Ans BbIMOSTHEHNS CneayoLwmx OyHKLNNA:
* BOCCTaHOBIEHME 3aBOACKUX HACTPOeK (CM. pa3gen 7.9);
* ycTaHoBka |IP-agpeca (cm. pasgen 7.4);

* 06HOBMEHMe BCTPOEHHOTO NporpaMMHoro obecnevyeHus (cm. pasaen 7.8).

6.3 Yacbl peanbHOro BpemMeHu

B npubope ecTb BCTpoeHHble Yackl peanbHoro BpeMeHn (RTC). Yackl peanbHoro BpemeHu paboTtaloT oT
cobcTBEHHOro 6aTtapeiHoro NCTOYHMKA NUTaHKS.

Otcuet BpemeHun nponseogntca no UTC B cekyHaax, HadumHas ¢ 00:00 01 snBaps 2000 roga. 3HadyeHne RTC
NCMonb3yeTcs AN 3an1cu B apxmB.

MogpobHee 0 HacCTpoWKe YacoB pearlbHOro Bpemeru cM. pasgen 7.10.

6.4 3anucb apxuBa

B moaynb BcTpoeHa dnew-namsats (flash), pasmeueHHas nog daninosyto cuctemy ¢ wndgposaHnem dannos.
Anroput™m  wudposaHua — Data Encryption Standard (DES) B pexume cuenneHuss 6nokos
wugpotekcta (CBC). B kayecTBe kmntoya uMcrnonb3yeTcs cTpoka superkey. Bektop wvHuumanusauum
reHepupyeTcsa C MOMOLLbI Xel-PyHKUMKN (CM. npunoxenne A ). ApryMmeHToOM (OYHKUUWU SIBNSIETCS Naporib,
3agaHHbI B 10 Owen Configurator. B koHuUe darina coxpaHsieTca KOHTPOrbHasi CymMma, paccymTaHHasi no
anroputmy CRC32 (KoHTpornbHas cymma Takke LuMdpupyeTcs).

ApxvB MoAyns coxpaHsaeTcs B Buae Habopa dannos. lNepuog apxmeaumn, orpaHMYeHne Ha pasmep OOHOro
darina n mnx kommdectBo 3agaetca nonb3osatenem B 1O Owen Configurator. Ecnn apxvme nonHocTblo
3anoriHeH, TO AaHHbIE Nepe3anncbiBaloTCA, HauMHasA C camblX CTapbiX AaHHbIX CaMOro cTaporo danna.
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6 YCTpPOMCTBO U NpMHLUMN paboThl

dann apxmBa cocTouT M3 Habopa 3anvcen. 3anvcu pasgeneHbl cumBonamy nepeHoca ctpoku (0xOAOD).
Kaxpgasi 3anMcb COOTBETCTBYET OOHOMY MapameTpy U COCTOUT U3 MONeEW, pasfeneHHbIX CUMBOMIOM «;» (6e3
KaBbl4ek). dopmaT 3anucu npmMBeaeH B Tabnuie Huxe.

Tabnuua 6.2 — ®opmart 3anucu B ¢hanne apxmsa

MapameTp Tun Pa3mep KommeHTapuin
MeTka BpeMeHu Binary data 4 6anta B cekyHgax HaumnHasi ¢ 00:00 01.01.2000 (UTC+0)
Pasgenutensb Ctpoka 1 Gant Cumson «;» (6e3 KaBblYeK)
M;’;:ijqg;:;vcl)p Crpoka 8 6aifr E Buge ctpokun n3 HEX-cumBonos ¢ Begywmmm
napametpa (UID) YER
PasgenuTensb CTtpoka 1 6ant CumBon «;» (6e3 kaBbl4ek)

3aBUCUT OT B Buae ctpokn n3 HEX-cumsonos ¢ BegyLmmm

3HaueHne napameTpa Ctpoka napameTpa HYTISIMU

Pasgenutens Ctpoka 1 6ant CumBon «;» (6e3 kaBbl4ek)
1 — 3Ha4yeHMe napameTpa KOppeKTHO, O — 3HavyeHne
Cratyc napameTtpa | Binary data 1 GanT napameTpa HEKOPPEKTHO U ero farbHenLas
0bpaboTka He pekoMeHaoBaHa
MepeHoc cTpoOKK Binary data 2 baiTa \n\r (OXOAOD)
Mpumep

PaclumdppoBaHHas 3anuce:

0x52 0x82 0xD1 0x24 0x3B 0x30 0x30 0x30 0x30 0x61 0x39 0x30 0x30 0x3B 0x30 0x30 0x30 0x30 0x30
0x30 0x30 0x31 0x3B 0x31 0x0A 0x0D

roe

0x52 0x82 0xD1 0x24 — meTka BpemMeHu. [ing nony4vyeHus gatel n BpeMmeHu B hopmate UnixTime
crnepyet U3MeHUTb NOPSAOK 6aNT Ha NPOTUBOMONOXHLIN U [OOABUTL KOHCTAHTY-CMeLLeHME (YMcno
cekyHa mexay 00:00:00 01.01.1970 1 00:00:00 01.01.2000): 0x24D18252 (HEX) + 946684800 (DEC) =
1564394971 (DEC, cootBetctByeT 29 utonsa 2019 r., 10:09:31);

0x3B — pasgenuTens;

0x30 0x30 0x30 0x30 0x61 0x39 0x30 0x30 — yHuUKanbHbIV MaeHTUdKKaTop napametpa (00003ba00);
0x30 0x30 0x30 0x30 0x30 0x30 0x30 0x31 — 3Ha4eHuMe napameTpa (00000001);

0x31 — cTatyc napameTtpa (1 — 3Ha4YeHne napameTpa KOPPEKTHO);

0x0A 0x0D — cMBOIbl NEPEHOCA CTPOKM.

Mpubop dumkcmpyeT Bpemsi B apxmBHbIX dhannax no BCTPOEHHbIM YacaM peanbHOro BpeMeHU. Takke MOXHO
3afaTb 4YacoBOW Mosic, Kotopbii OypeT cuutbiBatbcd OwenCloud vnu BHewHum 0. 3anmnchk BO chnew-
namate (flash) npoucxoguT ¢ onpepeneHHoV 4acToTOW, paccyYMTaHHOW Takum obpasom, 4YTobbl pecypca
dnew-namartu (flash) npnbopa xeatmno Ha cpok He meHee 10 neT paboTsbl.

[nsa yTeHnst apxnBa MOXHO MCMOMb30BaTh:

+ obnayHbI cepnc OwenCloud (aBTomMaTnyeckoe YTeHve B cryyae noTepuy 1 AanbHenLwero
BOCCTaHOBIEHMWS CBA3M);

* 10 Owen Configurator (Hanpumep, Ons py4YHOro aHanuaa);

* [10 nonb3oBatens (¢ nomouypbto 20 dyHkuun Modbus).

Cnuncok apxusupyeMbix napametpoB goctyneH B Owen Configurator Ha Bknagke WUHdopmauusa o6
ycTpouncTtBe. [Topsagok 3anncu napameTpoB B apxXmB COOTBETCTBYET NOPSAAKY NapamMeTpoB Ha BKMNaaKe.
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6 YCTpPOMCTBO U NpMHLUMN paboThl

ApxuB cuutbiBaetca ¢ nomowpbio 20 dyHkumm Modbus (0x14). OaHHas cdyHKuua Bo3BpallaeT cogepkaHune
pervcTpoB caina namsaTi 1 No3BOJISIET C NOMOLLbIO OAHOMO 3anpoca NPoYUTaTh OAHY UMM HECKOIBKO 3anmcen
N3 O4HOro MM HECKOSbKMX (hannoB.

B 3anpoce uTeHus parina ons Kkaxagow 3annucu ykasblBaeTcs:
* TMN cCbinkn — 1 6anT (gomkeH ObiTb paBeH 6);
* HOMep harina — 2 banTa;
* HayanbHbIM agpec permctpa BHyTpu danna — 2 6anTa;
* KONUYECTBO PErucTpoB AN YteHus — 2 banTta.

NMPUMEYAHUE

El Homep dhainna B 3anpoce no Modbus paccunTtbiBaetca kak 4096 + nopsiakoBbIN HOMepP dhanna.
MopsagkoBas Hymepauus dannos Begetca ¢ Hyns. MNapametp «llocnegHunin MHAEKC apxnBa» CoaepXuT
nopsiaKoBbIN HOMEP dhavina apxvBa, B KOTOPbIN NOCNEAHMI pa3 3anucbiBanuchb AaHHbIE.

KonuuectBo cumTbiBaeMbIX PErMCTPOB B 3anpoce AOMKHO 6biTb nogobpaHo Takmm obpas3om, 4ToObl AnunHa
OTBETa He npeBbIwana gonycTumyto anuHy naketa Modbus (256 6anT).

Pa3svep canna apxmBa 3apaHee HeM3BECTEH, NMO3ITOMY CreAyeT CYMTbIBaTb MOPLUUM AAHHbIX C MOMOLLbIO
OTAenbHbIX 3anpocoB. Ecnv B oTBeT Ha 3anpoc 6yger nony4yeHo cooblleHne € KOAOM  OLMGKM
0x04 (MODBUS_SLAVE_DEVICE_FAILURE), To MOXHO cgenaTtb BbIBOA, YTO agpeca pernctpoB B 3anpoce
HaxogATcs 3a npegenamu cpanna. Ytobbl cuuMTaTh nocnegHwe AdaHHble avina, TpebyeTrcss yMeHbWUTb
KONM4YeCTBO PerncTpoB B 3anpoce.
El NMPUMEYAHUE

Ecnu oTknounTb NTaHue BO BPEMS 3anucy AaHHbIX B apXuB, 3arnucb MOXET HE COXPaHUTLCS.
6.5 Pexxnmbl oOMeHa AaHHbIMU

Mopnynb noaaepXXuBaeT crieqytolmne pexmnumbl o6mMeHa aHHbIMK:

» 0bmeH ¢ Mactepom no npotokony Modbus TCP (nopt 502) — 0o 4 ogHOBPEMEHHbIX COEANHEHUN C
pasHbiMuM Mactepamu cetu;

* coeguHeHune n odmMeH gaHHbeiMm ¢ MK ¢ nomouso MO OWEN Configurator;
* 0OMeH ¢ yganeHHbIM obnayHbiM cepBrMcoM (Heobxoamm goctyn B IHTEPHET);
* 06meH no npotokony MQTT;

» 06meH no npotokony SNMP.

6.5.1 Pabota no npotokony Modbus TCP

Tabnuua 6.3 — YteHne n 3anucb napameTtpoB no nporokony Modbus TCP

Onepauusn PyHKUMA
YUrteHue 3 (0x03) nnwn 4 (0x04)
3anucb 6 (0x06) nnn 16 (0x10)

Cnuncok pernctpos Modbus cuntbiBaetca ¢ npubopa ¢ nomowbio MO OWEN Configurator Bo Bknagke
MapameTpbl ycTponcTBa. A Takke cnmcok pernctpo Modbus npeacraeneH B Tabnuuax HuXe.

Tabnuua 6.4 — O6wme perucTpbl onepaTMBHOro o6mMeHa no npotokony Modbus

HasBaHue Peructp Pasmep/Tun/onucaHue
HasBaHwve (Mms) npmubopa ans 0xFO000 CwvmBonbHasi cTpoka ao 32 6anr,
nokasa nonb3oBaternto (DEV) koanposka Win1251
Bepcus sctpoeHHoro MO npmnbopa 0xF010 CumBonbHas cTpoka go 32 6anT,
ans nokasa nons3oBatento (VER) koguposka Win1251
HasBaHue nnatgopmbl 0xF020 CvimBonbHasi cTpoka ao 32 6anr,
Win1251
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MpogomkeHue Tabnuubl 6.4

HasBaHue Peructp Pasmep/Tun/onncanue

Bepcusa nnatcopmbl 0xF030 CvimBonbHasi cTpoka ao 32 6anr,
Win1251

Bepcusa annapaTtHoro 0xF040 CumBonbHas cTpoka ao 16 6an,

obecneyeHus Win1251

[ononHutenbHas cumBonbHas 0xF048 CumBornbHas cTpoka o 16 6anr,

MHdopMauna Win1251

Bpems u gata 0OxF080 4 GawnTa, B cekyHgax ¢ 2000 r.

YacoBow nosic 0OxF082 2 6awiTa, signed short, cmelleHne B
MUWHyTax oT MpuHBKNYA

3asopackon Homep npubopa 0xF084 CumBonbHag cTpoka 32 bawita,

koguposka Win1251,
ncnonb3yercs 17 cMMBOIOB

Tabnuua 6.5 — Peructpbl o6meHa no npotokony ModBus

MapameTp 3HaueHue (ea. n3m.) Anpec peructpa Tun pocTtyna Popmar
DEC HEX AaHHbIX

CoctosiHne
ONCKPETHBIX BXOO0B
DI1-DI6, 61ToBas 0...63 51 0x33 Tonbko uTeHne UINT 8
macka
BkrnitoueHune cunbtpa 0 — BLIKMIOYEHO:
aHTugpebesra ans 1 ’ 96 0x60 YTeHune u 3anuchb UINT 16
sxopna DI1 — BKIMO4YEHO
BkrnitoueHune cunbtpa _ )
aHTuagpebesra ons (1) BEIKTIOHEHO; 97 0x61 UTteHne 1 3anmcb UINT 16
Bxoga DI2 — BKIMKO4YEHO
BkrntoyeHune cunbtpa _ )
aHTugpebesra ans (1) BLIKIIOHEHO; 98 0x62 YTeHune u 3anuchb UINT 16
Bxopa DI3 — BKIMHO4EHO
BkntoueHune cunbtpa _ )
aHTuagpebesra ons (1) BEIKTIOHEHO; 99 0x63 | YTeHue n 3anucob UINT 16
Bxoga DI4 — BKIMKO4EHO
BkntoyeHune cunbtpa _ )
aHTugpebesra ans (1) BEIRHO; 100 0x64 YUTeHune 1 3anncb UINT 16
sxoga DI5 — BKIKOYEHO
BkntoueHne unstpa 0 — BBIKHIOYEHO"
aHTnapebesra ons 1 ' 101 0x65 | YTeHue n 3anucob UINT 16
BXofa DI6 — BKIMKHOYEeHO
3HauveHne cyeTumnka
umnynbcoB ang Bxoga |0...4294967295 160 0xAO0 Tornbko yTeHne UINT 32
DI1
3HaveHue cyeTumKa
mmnynbcoB ans exoga |0...4294967295 162 0xA2 Tonbko uTeHne UINT 32
DI2
3HaueHne cyeTunka
umnynbcoB ang Bxoaa |0...4294967295 164 0xA4 Tonbko YTeHne UINT 32
DI3
3HayeHune cyeTumka
umnynbcoB ang Bxoaa |0...4294967295 166 OxA6 TonbKo YTeHUe UINT 32
Dl4
3HayeHue cyeTynka
mmnynbcoB ans exoga |0...4294967295 168 0xA8 TonbKko YTeHne UINT 32
DI5
3HaueHue cyeTynka
mmnynbcoB ans Bxoga |0...4294967295 170 OxAA TonbKko YTeHne UINT 32
DI6
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MpogomkeHue Tabnuubl 6.5

MapameTp 3HaueHue (ea. nam.) ';A;:c peru:g))(a Tun pocTtyna g:HpHNS;
C6poc 3HaueHuns 0—c6 .
CYETYMKA NMMNYMbCOB 1 ﬁepC%CMOT;’eH 224 OxEO |YTveHue u 3anuchb UINT 16
nna sxoaa DI1 P
C6poc 3HaveHuns 0 — cBDOCUTL:
CYETUMKA NMMYNbCOB 1 Hep06 MOTubJ’eH 225 OxE1 YteHne n 3anucb UINT 16
ansa exoga DI2 P
C6poc 3Ha4veHus 0 — cBDOCUTL:
CYETUMKA NMMYNbCOB 1 Hepc6 0LLI,6H 226 OxE2 YTeHne n 3anuncb UINT 16
ans exoga DI3 P
C6poc 3Ha4veHus 0 — cBDOCUTL:
CYETYMKA NMMNYNbCOB 1_ Hepc6 OLLI,GH 227 OxE3 YTeHne n 3anucb UINT 16
ansa sxoga Dl4 P
Cbpoc 3HaueHuns 0 — cBDOCUTL:
CYETYMKA NMMNYMbCOB 1 Hepc6 MOTIZ'GH 228 OxE4 YTeHune u 3anuchb UINT 16
nna sxoga DI5 P
C6poc 3HaveHuns 0 — cBDOCUTL:
CYETUMKA NMMYNbCOB 1 Hep06 MoTLZ’caH 229 OxES5 YteHne n 3anucb UINT 16
nna sxona DI6 P
Tanm-ayT nepexoa B
Be30MaGHOS COCTONHME 0...60 (cekyHn) 700 0x2BC |YTeHue u 3anmcb UINT 8
PaspelueHue
KOHUrypuposaHus n3 |0 — 3abnoknposaHo;
yAareHHOro 061a4HOro | 1 — paspeLLEHo 701 0x2BD | YTeHune n 3anuck UINT 16
cepBsuca
YnpaeneHue v 3anucb
3HaYeHUN N3 0 — 3a6noknpoBaHo;
yAANeHHOro 0BMauHOrO | 1 — paspeLLEHo 702 O0x2BE |YTteHue u 3anuck UINT 16
cepsuca
n 0 — nonHbIV 3anpeT;
OCTYM K permctpam _ ’
Modbus 13 yaaneHHoro ; _ Igg:ig :::Igif 703 0x2BF |YTeHue n 3anuchb UINT 16
obnayHoro cepeuca B X
3 — nonHbI gocTyn
(C;‘;fpf’:;gﬁmza)”ape” 0...3300 (MB) 801 0x321 | Tombko uteHue UINT 16
Meomo 10...3600 (cekyHpn);
apfmalfposaHMﬂ 3a;g,q01<aﬂ HacTpowka 900 0x384 |YrteHue n 3anuch UINT 16
Hannuune HanpsxeHus
Ha Bxogax A1-B1- 0...5M1 5000 0x1388 | TornbKo YTeHue UINT 16
...-C3, butoBas macka
MpynnupoBatk Bxoabl 1 |0 — HeT;
B TpexdrasHyto ceTb 1 — rpynnupoBsatb 5001 0x1389 |YreHue u 3anuck UINT 16
Mpynnupoeatk BxoAbl 2 | 0 — HeT;
B TpexasHyto ceTb 1 — rpynnnpoBaThH 5002 0x138A | YTeHwue v 3annck UINT 16
Mpynnupoeartb Bxoael 3 |0 — HeT;
B TpexdasHylo ceTb 1 — rpynnuposats 5003 0x138B | YTeHne n 3anuck UINT 16
C6o1 yepegoBaHus 0 — HeT cBos:
1nu nponagaxue da3s 6oi 5007 0x138F | Tonbko 4TeHue UINT 16
BXOA0B rpynnbi 1 1~ cboi
C6own yepenoBaHus 0 — Her cBos:
1mnu nponagaxue a3 1 N 5008 0x1390 | Tonbko YTeHMe UINT 16
BXO/I0B Ipynnbl 2 — cboit
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Appec perucrtpa

dopmart

n 3 . . T

apameTtp HaveHwue (en. u3m.) DEC HEX un goctyna [aHHbIX
C6ow yepenoBaHus 0 — Het cos-
unu nponagaHue ¢as N ’ 5009 0x1391 | Tornbko YTeHue UINT 16
BXOA0B rpynnbl 3 1~ c6oit
Hapabotka Bxog A1 ?(;éfyi%%n% 5010 0x1392 | Tonbko YTeHMe UINT 32
HapaboTtka Bxog B1 ?(;'e'fyzl_%%m% 5012 0x1394 | Tonbko YTeHue UINT 32
HapaboTtka Bxog C1 (()ééfyzl_%%m% 5014 0x1396 | Tonbko YTeHMe UINT 32
Hapa6otka Bxog A2 (()C'é'syzl_%%m% 5016 0x1398 | Tonbko YTeHue UINT 32
HapaGoTka Bxoz B2 ?ééfﬁ%%m% 5018 | Ox139A | Tombko uterue UINT 32
Hapa6otka Bxog C2 ?éé‘lfyzl_%%n% 5020 0x139C | Tornbko YTeHue UINT 32
Hapa6otka Bxog A3 ?c'éfyzH%%?Z% 5022 O0x139E | Tonbko uTeHue UINT 32
Hapab6otka Bxog B3 ?(;'efyzl_%%m% 5024 0x13A0 | Tombko yTeHue UINT 32
Hapabotka Bxog C3 ?éé.fyi%%?ZQS 5026 0x13A2 | TonbKo YTeHue UINT 32
C6poc 3Ha4eHus 0— 6 .
cuéTunka Hapabotkn | C SPOUIEH: 5028 | Ox13A4 |Uremmensamucs|  UINT 16
Bxoga A1 P
C6poc 3HaveHus 0— 6 .
CYéTumMKa HapaboTkuM 1 zg COCFI)AOTL:GH' 5029 0x13A5 |YTeHue n 3anmcb UINT 16
Bxona B1 —Ccop
C6poc 3HaveHus 0-— 6 )
CcYéTumka HapaboTku 1 zg COCFI)AOTL:eH' 5030 0x13A6 |YTeHune n 3anucb UINT 16
Bxoaa C1 P
C6poc 3Ha4veHus 0— 6 .
cyéTunka HapaboTkm 1_ zg COC?AOTL:eH’ 5031 0x13A7 |YTeHune n 3anucb UINT 16
Bxoaa A2 P
C6poc 3HaveHus 0- 6 .
CcyéTumka HapaboTkm 1_ zg COCF:?FLLJGH. 5032 0x13A8 |YTeHune n 3anucb UINT 16
Bxoga B2 P
C6poc 3HaveHus 0— 6 .
CYéTUMKa HapaboTkuM 1_ zg COCFI)AC;L:GH' 5033 0x13A9 |YTeHue u 3annch UINT 16
Bxoga C2 P
C6poc 3HaveHus 0— 6 )
CYéTuMka HapaboTkm 1_ zg COCFZ/IOTL:GH' 5034 0x13AA | YTeHune n 3anucb UINT 16
Bxoaa A3 P
C6poc 3Ha4veHus 0— 6 .
CYETUMKa HapaboTKM 1_ zg COCFTAOTL:eH’ 5035 0x13AB | YTeHune n 3anncb UINT 16
Bxoaa B3 P
C6poc 3Ha4veHus 0— 6 .
CYéTumMKa HapaboTkuM 1_ zg COC?AOTL:GH’ 5036 0x13AC |YTeHue u 3anmcb UINT 16
Bxoaga C3 P
CuéTumk konmyecTBa
BKNIOYEH Bxoga A1 0...4294967295 5037 0x13AD | Tomnbko YTeHue UINT 32
CuéTumk KonumyecTBa
BKIIOYEHWA BXoa B 0...4294967295 5039 0x13AF | Tornbko YTeHune UINT 32
CuéTumk KonmyecTBa
BKIIOYEHIA BXOZa C1 0...4294967295 5041 0x13B1 | Tomnbko YTeHue UINT 32
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MpogomkeHue Tabnuubl 6.5

MapameTp 3HauyeHue (en. usm.) ';A;:c peru:g))(a Twn poctyna g:HpHNS;
CYéT4YnK KonnyecTaa
BKITIOYEHINA Bxoaa A2 0...4294967295 5043 0x13B3 | Tonbko 4YTeHue UINT 32
CYéT4nk KonnyecTaa
BKIIOYEHMI1 Bxoaa B2 0...4294967295 5043 0x13B5 | Tonbko 4YTeHue UINT 32
CYéT4nk KonnyecTaa
BKITIOYEHIN Bxoaa C2 0...4294967295 5047 0x13B7 | Tonbko 4TeHue UINT 32
CuYéTUuK KonmyecTtBa
BKITIOYEHIN Bxoaa A3 0...4294967295 5049 0x13B9 | Tonbko 4yTeHue UINT 32
CuYéTUuK KonmyecTtBa
BKNIOYEHMIT BXoaa B3 0...4294967295 5051 0x13BB | Tonbko 4YTeHue UINT 32
CyéTunk konuyecTaa
BKNIOYEHMI BXOaa C3 0...4294967295 5053 0x13BD | Tonbko YTeHue UINT 32
C6poc 3Ha4veHus 0— 6 .
CYETYMKa KonnyecTsa 1_ zg COCFI)AC;L:GH' 5055 0x13BF |YTteHne n 3anucb UINT 16
BKMtOYeHUn Bxoga A1 P
C6poc 3Ha4veHus 0 — He cBpoLLEeH:
CYETYMKA KonmnyecTBa 1_ 26 ocF;TI:: " 5056 0x13CO0 |YTeHue n 3anucb UINT 16
BKITlOMEeHU Bxoaa B1 P
C6poc 3Ha4eHus 0 — He cBpoLLEeH:
CYETYMKA KonnyecTBa 1_ 26 OCpI/ITLII: " 5057 0x13C1 | YreHue n 3anucb UINT 16
BKItodeHun Bxoga C1 P
C6poc 3Ha4eHus 0 — He cBpoLLeH:
cuéTunca Konuvectsa | o S POUIEH: 5058 | 0x13C2 |Uremmemsammcs|  UINT 16
BKtOYeHUN Bxoga A2 P
C6poc 3HaveHus 0— 6 .
CYETYMKa KonnyecTsa 1_ zg COCFIJAOTL:GH' 5059 0x13C3 | YTeHue n 3anucb UINT 16
BKOYEHUN BXoga B2 P
Cbpoc 3HaueHuns 0— 6 .
CYETYMKA KonnyecTBa 1 zg COCFI)AOTL:eH' 5060 0x13C4 | YTeHwne n 3anucb UINT 16
BKNto4eHun Bxoga C2 P
C6poc 3HaveHus 0 — He cBpoLLeH:
CYETYMKa KonnyecTBa 1_ 26 OCpI/ITLII: " 5061 0x13C5 |YTteHue n 3anucb UINT 16
BKITtoMeHUn Bxoaa A3 P
C6poc 3Ha4veHus 0 A8 cHpoLLIEH:
CYETYMKA KonnyecTBa 1-¢6 OCFI)/ITb ’ 5062 0x13C6 |YTteHue n 3anucb UINT 16
BKtOYeHUN Bxoga B3 P
C6poc 3HaveHus 0— 6 .
CYETYMKa KonnyecTsa 1 zg COCFI)AOTL:GH' 5063 0x13C7 |YTeHue n 3anucb UINT 16
BKItodeHun Bxoga C3 P
Bpewms nocnegHero .
BKITHOYEHUA U ¢ 2(_)00 f» AA-MM.TTTT 54 5064 0x13C8 | Tonbko 4TeHune UINT 32
BbIKNOYeHnst Bxoga A1 MM.CC
Bpewms nocnegHero 4
BKITHOYEHUA U ¢ 2900 r, AA-MM.TTTT 94 5066 0x13CA | Tonbko 4YTeHue UINT 32
BbIKNOYeHUs Bxoga B1 MM:cC
Bpems nocnegHero /
BKITHOYEHUA U ¢ 2900 r-, AR-MM.TTTT 94 5068 0x13CC | Tonbko 4TeHune UINT 32
BblkItoueHus Bxoga C1 MM.cC
Bpems nocnegHero )
BKITHOYEHNA U £ 2900 I, AR-MM.TTTT S 5070 0x13CE | Tonbko 4yTeHue UINT 32
BbIKNtoYeHnst Bxoga A2 -
Bpems nocnegHero .
BKTIO4EHMS 1 € 2000 r., ARMM.ITIT 44: | 5070 | 0x13D0 | Tombko uTeHMe UINT 32

BbIKNtoYeHUs1 Bxoga B2

MMICC
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MapameTp 3HaueHue (ea. nam.) AApec peructpa Tun pocTtyna ®opmar
DEC HEX AaHHbLIX
Bpewms nocnegHero )
BKITHOYEHNA U c 2(_)00 -, AA-MM.TTTT 94 5074 0x13D2 | Tonbko 4TeHune UINT 32
BbIkNto4eHus Bxoga C2 MM:CcC
Bpems nocnegHero .
BKITHOYEHUA U ¢ 2(_)COCO r, AA-MM.TTTT 94 5076 0x13D4 | Tonbko 4TeHune UINT 32
BbIKNOYeHUst Bxoga A3 MM:
Bpems nocnegHero .
BKITHOYEHUA U ¢ 2900 r, AA-MM.TTTT 94 5078 0x13D6 | Tonbko 4TeHune UINT 32
BbIKNtoYeHnst Bxoga B3 MM.cC
Bpems nocnegHero .
BKITHOMEHUA U ¢ 2(_)00 r, AA-MM.TTTT 94 5080 0x13D8 | Tonbko 4TeHne UINT 32
BblkItodeHus Bxoga C3 MM.CC
Bpewms B
MUNAMCeKyHAax — 61563 OxFO7B | Tonbko YTeHue UINT 32
Hosoe Bpems ¢ 2000 . (cekyHa) 61565 | OxFO7D |YTeHue v 3anmch UINT 32
3anucars Hosoe Bpems: | O~ HE 3anvceIBaT; 61567 | OXFO7F |Urermeusanucs|  UINT 16
1 —3anucatb
Bpewmsa n gara (UTC) | c 2000 r. (cekyHa) 61568 | OxF080 | TorbKo YTeHue UINT 32
CMelLleHMe B MUHYTax
Yacoson nosic oT r;-LI/IHBI/ILIa y 61570 0xF082 |YTeHue n 3anucob INT 16
MAC agpec — 61696 0xF100 | Tonbko 4TeHue UINT 48
DNS cepsep 1 — 12 0xC YrteHune 1 3anuck UINT 32
DNS cepsep 2 — 14 OxE YUTteHune u 3anncb UINT 32
YctaHoBuTb IP-agpec — 20 0x14 YUrteHune n 3anncb UINT 32
YCTaHOBUTb Macky .
noaceTy 22 0x16 YUTteHune n 3anncb UINT 32
YctaHoBuThb IP-agpec .
Y i 24 0x18 UTteHune n 3anncb UINT 32
Texkywnn IP-agpec — 26 Ox1A Tonbko uTeHne UINT 32
TekyLiasa macka -
noaceT 28 0x1C TonbKo YTEeHNEe UINT 32
Texywwit IP-anpec — 30 Ox1E TonbKo YTeHMe UINT 32
L03a
0 — nonHbIN 3anpeT;
Pexxum DHCP 1 — TONbKO YTEHUE; 32 0x20 | YTeHue n 3anuchb UINT 16
2 — TONbKO 3arnuch;
MopkntoveHune kK 0 — BbIKMOYEHO;
OwenCloud 1 — BKIIOYEHO 35 0x23 | YTeHue n 3anuchb UINT 16
0 — HeT cBA3Y;
c 1 — coeanHeHue;
TaTyc NOAKIOHEHNs 12 _ paborTa; 36 0x24 TonbKo YTeHUe UINT 16
k OwenCloud .
3 — ownbka,;
4 — HeT napons
BkntoyeHne/ 0 — BbIKI.; 5632 0x1600 |YTeHue n 3anucb UINT 16
OTtkntoyeHne NTP 1 — BKI.
Myn NTP cepeepoB — 5633 0x1601 |YteHme m 3anucb | STRING 256
NTP cepsep 1 — 5697 0x1641 |YTeHune n 3anucb UINT 32
NTP cepsep 2 — 5699 0x6143 |YTeHue n 3anuch UINT 32
Mepuopg 5...65535¢c 5701 0x1645 |YteHue n 3anuch UINT 16

CuHXpoHu3aumm NTP
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Appec perucrtpa

dopmart

n 3 . . T
apameTp HayeHue (ea. n3m.) DEC HEX vn goctyna RafHbIX

Cratyc NTP 0 — OTKINIOYEHO; 5702 0x1646 |4YteHue n 3annch UINT 16

1 — onpoc;

2 — CUHXPOHM3MPOBAHO
MoakntoveHmne K 0 — BbIKN.; 5888 0x1700 | Tonbko YTeHMe UINT 16
6pokepy MQTT 1 — BKI.
Jlormn MQTT — 5928 0x1728 |[YteHne n3anuce| STRING 256
Maponb MQTT — 5960 0x1748 |YteHmemzanucb| STRING 256
Wwmsa yctponctea MQTT — 5896 0x1708 |YteHne nzanucs| STRING 256
Agpec 6pokepa MQTT - 5993 0x1769 |YteHune n3anmcb| STRING 256
Mopt MQTT 0...65535 5891 0x1703 |YTeHue n 3anuco UINT 16
XpaHeHue nocrniegHero |0 — BbIKS.; 5895 0x1707 |YTeHune n 3anucb UINT 16
coobuweHus MQTT 1 — BKN.
UHTepan nybnukauum |5...600 ¢ 5892 0x1704 |YTeHue n 3anncb UINT 16
MQTT
KayecTtBO 0 — QoS0; 5893 0x1705 |YTeHue n 3anucb UINT 16
obecnyxusaHna MQTT |1 — QoSH1;

2 - QoS2
UHTtepsan Keep Alive | 0...600 ¢ 5992 0x1768 |YTeHue n 3anunch UINT 16
MQTT
Cratyc MQTT 0 — OTKNIOYEHO; 6025 0x1789 | Tonbko YTeHue UINT 16

1 — NOOKITOYEHO;

2 —owmnbka

coeauHeHus
Bknountb 0 — BbIKI.; 6026 0x178A |YTteHune u 3annch UINT 16
(MQTTstatus) 1 — BKI.
BkntoueHne/ 0 — BbIKN.; 5120 0x1400 |YTeHue n 3anuchb UINT 16
OTkntoyeHne SNMP 1 — BKI.
Coobuiectso ans — 6001 0x1771 |YteHme n3anucb| STRING 256
yteHna SNMP
CoobwecTtBo Ans — 6017 0x1781 |Ytenne n3anmcb| STRING 256
3anucn SNMP
IP agpec onsa nosyLLkn — 5121 0x1401 |YTeHue n 3anucb UINT 32
SNMP
Homep nopta an4d 0...65535 5123 0x1403 |YTeHune n 3anucob UINT 16
NOBYLLIKU
Bepcua SNMP 0 — SNMPv1; 5124 0x1404 |YTeHue n 3anncb UINT 16

1 - SNMPV2

6.5.2 Kogbl owunbok gns npotokona Modbus

Bo Bpemsi paGoTtbl Mogynsi no npotokornly Modbus BO3MOXHO BO3HMKHOBEHME OLIMGOK, MPEeOCTaBeHHbIX B

Tabnuue 6.6. B Clny4ae BO3HUKHOBEHUA OLNGKM MOoAyInb OTNpaBnAeT MaCTepy CETWN OTBET C KOAOM OLLMOKMN.

Tabnuua 6.6 — Cnncok BO3MOXHbIX OLLUMOOK

HasBaHue owinbKun

BosBpawaembin kog

OnucaHue owNOKKN

HeponycTtumbin kog doyHKUMM — oLnbKa

MODBUS_ILLEGAL_FUNCTION 01 (0x01) BO3HUWKAET, €CNN MOAYIb He NoaaepKuBaeT
dyHkumo Modbus, ykasaHHyto B 3anpoce
Heponyctumbin agpec permuctpa — owmnbka
MODBUS_ILLEGAL_DATA_ 02 (0x02) BO3HWKAET, ECNM B 3anpoce yKa3aHbl agpeca

ADDRESS

PerucTpoB, OTCYTCTBYHOLLMNE B MOAYIE
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HasBaHue oinbKun

BosBpawaembii kog

OnucaHue oNOKU

MODBUS_ILLEGAL_DATA_

Hep,orlycmmoe 3HaYeHne JaHHbIX — owmnbka

FAILURE

VALUE 03 (0x03) BO3HUWKAET, €CINN 3anpoc COOEPXKUT
HegonycTMoe 3HavyeHue ANng 3anucu B perucTp
MODBUS_SLAVE_DEVICE_ 04 (0x04) Owwbka BO3HUKAET, eCnn 3anpoLLeHHoe

OencTBmne He MOXET ObITb 3aBepLieHo

Bo Bpems obmeHa no npotokony Modbus mogynb npoBepseT COOTBETCTBME 3anpocoB cheundurkaumm
Modbus. He npowezLune npoBepky 3anpockl UTHOPUMPYHTCA Moaynem. 3anpockl, B KOTOPbIX yKa3aH agpec, He
COOTBETCTBYIOLLMI aapecy MOAYINS, Takke UTHOPUPYIOTCS.

[anee nposepsieTcsa koa yHkumn. Ecnn B Moaynb NpuxoauT 3anpoc ¢ KoaoM (PyHKLMM, HE yKa3aHHOMW B
Tabnuue 6.7, Bo3Hukaet owmbka MODBUS _ILLEGAL_FUNCTION.

Tabnuua 6.7 — Cnucok nogaepxmBaeMbix PyHKLUN

RECORD

Ha3BaHue cdyHKUMH Koa coyHkumnn OnucaHue byHKUMH
MODBUS_READ_HOLDING _ 3 (0x03) YTeHune 3Ha4YeHnn N3 0QHOro UIN HECKOMbKUX
REGISTERS perncTpoB XpaHeHust
MODBUS_READ_INPUT_ 4 (0x04) UTeHune 3Ha4YeHUn 13 OQHOrO Ui HECKOMbKMX
REGISTERS perncTpoB BBOAA
MODBUS_WRITE_SINGLE_
REGISTER 6 (0x06) 3anuncb 3HavYeHnst B OAMH PerncTp
MODBUS_WRITE_MULTIPLE_ -
REGISTERS 16 (0x10) 3anuncb 3Ha4YeHN B HECKOIbKO PErmcTpoB
MODBUS READ_FILE RECORD 20 (0x14) YrteHune apxmBa ns cdanna
MODBUS_WRITE FILE_ 21 (0x15) 3anuce apxvBa B hann

Cutyauun, npuBogsLLmMe K BOSHUKHOBEHMIO OLLMGOK BO BpeMs paboTbl ¢ permctpamu, onucaHsl B Tabnuue 6.8.

Tabnuua 6.8 — Own6GKN Bo Bpems paboTbl ¢ permcTtpamm

Ucnonb3yemas pyHKUus

HanmeHoBaHue oWMNGKK

Bo3MOXHble cuTyauuu, npuBoasiumne
K OLLMOKe

MODBUS_READ _
HOLDING_REGISTERS

MODBUS_ILLEGAL_DATA _

ADDRESS

* KONMYECTBO 3anpallnBaeMbIX PErMCTPOB
HonbLue MakCMMarnbHOro BO3MOXHOMO
yuncna (125);

* 3anpocC HecyLLeCTBYHOLLEro napameTpa

MODBUS_READ_INPUT _
REGISTERS

MODBUS_ILLEGAL_DATA_

ADDRESS

* KOFMIMYECTRBO 3arnpallnmBaeMbIX PErNCTPOB
BonblLle MakcMMaribHOro BO3MOXHOMO
uncna (125);

* 3anpOoC HeCYLLLECTBYHOLLErO NapameTpa

MODBUS_WRITE_SINGLE_
REGISTER

MODBUS_ILLEGAL_DATA_

ADDRESS

* NoMbITKa 3anucy NnapameTpa, pasmep
KOTOpPOro npesbilaeT 2 6anTa;

* NomMbITKa 3anucy NnapameTpa, 4OCTyn Ha
3an1cb K KOTOPOMY 3anpeLleH;

* NOMbITKA 3anncy NapameTpa Takoro Tmna,
3anucb B KOTOPbIA HE MOXET BbiTb
OCyLLIeCTBNEHa AaHHON PYHKUMNEN.
MooaepxmBaemble TUMbI:

* 3HaKoOBblE N BE€33HaKOBbLIE LiENble
(pa3mep He bornee 2 6anT);
* Nepeyvncnsiemble;
« float16 (Ha gaHHbI MOMEHT B Moayne
Takow TUMN He UCNOoMb3yeTcs).
* 3aMpOC HECYLLECTBYHOLLIETNO NapameTpa
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Ucnonb3yemasn pyHKUMnA

HanmeHoBaHue oWNGKK

Bo3MOXHble cuTyauuu, npueoasiumne
K OLLMOKe

MODBUS_ILLEGAL_DATA _
VALUE

* BbIX0Z 3a Npegesibl MakcUMarbHOro Unm
MWHUMaIIbHOTO OrpaHNYeHUi Ans
napameTpa

MODBUS_WRITE_
MULTIPLE_REGISTERS

MODBUS_ILLEGAL_DATA _
ADDRESS

* 3anMCb HECYLLECTBYIOLLEro napameTpa;

* MonbITKa 3an1Mcyu napameTpa, 4OCTYN Ha
3anncb K KOTOPOMY 3anpeLleH;

* KONNYECTBO 3anncbiBaEMbIX PEFMCTPOB
HonbLue MakCUManbHOro BO3MOXHOTO
yncna (123)

MODBUS_ILLEGAL_DATA
VALUE

* He HaraeH TepMuHmpytowmn cumeon (\0)
B CTPOKOBOM NapameTpe;

* pasmep 3anpalumBaeMblx AaHHbIX
MeHbLLE pasmepa NepBoro 1nm
nocrnegHero B 3anpoce napameTpa;

* BbIXOZ 3@ Npeaerbl MakCUMarbHOro Unm
MWHMUManbHOro OrpaHI/I‘-IeHI/IIZ ana
napametpa

CVITyaLI,I/IVI, npmeogdaLine K BOSHUKHOBEHUIO ownbok BO BpemMA pa60TbI C apxmBomM, onncaHbl B Tabnuue 6.9.

Tabnuua 6.9 — OLWMGKK BO Bpemsi paboTbl C apXMBOM

Ucnonb3yemas ¢pyHKUus

HaumeHoBaHue oWNOKHU

Bo3moXHble cuTyaumm, npuBoasiume
K OLLNOKe

MODBUS_READ FILE_
RECORD

MODBUS_ILLEGAL _
FUNCTION

* OLUMBOYHBIV pa3mep AaHHbIX (0x07 <=
data length <= OxF5)

MODBUS_ILLEGAL_DATA_
ADDRESS

* reference type He cooTBeTCTBYET
cneundukaumu;

* HE Y[4anocb OTKPbLITb dhann Ans YTeHns
(BO3MOXHO, OH OTCYTCTBYET)

MODBUS_ILLEGAL_DATA_
VALUE

* HE yaanocb NepemMecTUTbCA K HY)KHOMY
cMeLleHuo B dhanne

MODBUS_SLAVE_DEVICE_
FAILURE

* owmbka yganeHus cdanna npu 3anpoce
Ha ygoaneHue;

* 3aMpoc CrnuLKom 60sbLLIOro KonMyecTBa
OaHHbIX (bonbLie 250 6awnT);

* HegonycTuMbIv record number (GonbLue
0x270F);

* HegonycTuMmbln record length (BonbLue
Ox7A)

MODBUS_WRITE_FILE_
RECORD

MODBUS_ILLEGAL _
FUNCTION

* OLWMBOYHBIN pa3mep gaHHbIX (0x09 <=
data length <= OxFB)

MODBUS_ILLEGAL_DATA_
ADDRESS

« reference type He cooTBeTCTBYET
crneundmkaumm;
* He yaanocb OTKPbITb hann ansa sanucu

MODBUS_SLAVE_DEVICE_
FAILURE

* 3anpalumBaeMblii hann OTCYTCTBYET;

* 3anpaluvBaemblii chann JocTyneH
TOMNbKO A1 YTEHUS;

* He yaanocb 3anucaTb HeobxoamMmoe
Konm4ecTtso 6anT
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6.5.3 Pa6oTa no npotokony MQTT

Apxutektypa MQTT onpegenser Tpu Tuna yCTPOWCTB B CETU:
* 6pokep — ycTporcTBo (06bI4HO — K ¢ cepBepHbIM MO), KOTOPOE OCYLLECTBASET Nepeaady coobLeHU
OT n3gaTternen K noanMcumkam;
* U3pgarTenu — yCTPOWCTBa, KOTOpbIE SABMSAOTCA MCTOYHUKAMMN AaHHbIX 115 NOAMUCYMKOB;

* NOANUCYUKM — YCTPONCTBA, KOTOPbIE NOMy4atoT AaHHbIE OT u3aaTenen.

OgHo yCTpOﬁCTBO MOXeT coBMeLLaTb (byHKLI,I/IM n3garena n noanncyuka.

MQTT
BPOKEP

Mognucka

My6nukauma Mopnwvcka/
Myénukauma

10
PucyHok 6.2 — CTpykTypHasa cxema obmeHa no npotokony MQTT

Moanucka n nybnukauusi AaHHbIX NPOUCXOAUT B pamKax TOnuMKoB. TONUK npeactaBnsieT cobon CYMBOIbHYIO
cTpoky ¢ koauposkon UTF-8, koTopass no3BonsieT OfHO3HAYHO WAEHTUULUPOBATL OnpeaeneHHbINn
napametp. TONMKN COCTOAT U3 YPOBHEW, pasgensiemMblX CUMBOIOM «/».

NMPUMEYAHUE
El Tonvkn MQTT MoryT BKMtodaTh B cebsi 3anonHUTeNun — crieumanbHble CUMBOIbI, KOTOpble

obpabatkbiBatoTcs 6Gpokepom ocobbim obpasom. CyluecTByeT ABa TMNa 3anonHUTENen —
OLHOYPOBHEBbIN 3aMONHUTENb «+» U MHOTOYPOBHEBbI 3aNOMHUTENDb «#».

® NPEAYNPEXOEHUE

Tonukn aBnsTCs YYyBCTBUTESIbHbIMU K PETUCTPY.

CTtpykTtypa TonukoB moaynen: Cepusa/Ums_yctponctea/®yHkuusa/Uma_yanalllapametp, rae:
» Cepus — HaMMEHOBaHME Cepun YCTPONCTBA, Bcerga MMeeT 3HavyeHne MX210;
* Umsa_ycTponcTBa — nMs KOHKpEeTHOro moayns, 3agaHHoe B 1O Owen Configurator (cm. pasgen 7.1);
* ®yHKUmus — GET (4TeHune 3HadeHun BXOAOB M BbixofgoB) nnv SET (3anmcb 3Ha4eHun BbIXO40B
Moayns);
* Umsa_yana — tun Bxogos unu Boixogos (DI/DI/AI/AO);

* MapameTp — Ha3BaHWe KOHKPETHOrO NapameTpa (cMm. Tabnumuy 6.10).

Tabnuua 6.10 — YpoBHM TONMUKOB MOAYIs

Uma
Cepusa | ycrpon- | PyHKkums | Uma ysna MapameTp OnucaHue @opmar
cTBa 3HaYeHus

ButoBas macka

MX210 Device GET DI MASK [IICKPETHbIX BXOZ0B LlenouncneHHbIn
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Mpumep

1. YTeHne 3Ha4YeHUA AUCKPETHLIX BXOAO0B
MX210/Device/GET/DI/MASK
[Mpumep nonyyeHHOro 3HaveHus: 15 (3amkHyTbl BXxoabl 1—4)

2. Ucnonb3oBaHMe oAHOYPOBHEBOrO 3anoNHUTeNs
MX210/Device 1/SET/+/COUNTER — 6ynet nony4yeHa nHopmMaLums 0 3Ha4eHNAX CHETYNKOB BCEX
OVCKPETHbIX BXOAOB MOAYMS, TO €CTb 9TOT TOMWK 9KBUBaNeHTEeH Habopy TOMNWKOB:

MX210/Device1/GET/DI1T/COUNTER
MX210/Device1/GET/DI2Z/COUNTER
MX210/Device1/GET/../COUNTER

MX210/Device1/GET/DIn/COUNTER

3. Ucnonb3oBaHMe MHOroypoBHEBOTrO 3anosNIHUTENA
MX210/Device1/GET/# — 6yaet nonyvyeHa nHdopmaLrmsa 0 BCex napamerpax Moayns, JOCTYMHbIX A5s
yTeHus (GET), To ecTb STOT TOMMK SKBUBASIEHTEH HABOPY TONWKOB:

MX210/Device 1/GET/DI/MASK
MX210/Device1/GET/DI1/COUNTER
MX210/Device1/GET/DI2Z/COUNTER
MX210/Device1/GET/../COUNTER
MX210/Device1/GET/DIn/COUNTER

6.5.4 PaboTa no npotokony SNMP

lMpoTokon ocHoBaH Ha apxutektype «KnueHt/CepBep», Npy 3TOM B TEPMMHOMOIMWU MPOTOKOMA KIUEHTbI
Ha3bIBalOTCS MeHeaXepamu, a CepBepbl — areHTaMu.

Meneoxepbl moryT npoussoauTb yteHne (GET) u 3anuce (SET) napamerpoB areHToB. AreHTbl MOryT
OTNpPaBnATb MeHemkepaMm yBedoMieHus (Tpanbl) — HanpuMmep, o nepexoge obopyooBaHWs B aBapunHOE
COCTOSsIHME.

Kaxgbln napameTp areHTa UMeEeT YHuKanbHblii ugeHtudukatop (OID), npeactasnswowmn cobon
nocrnegoBaTenbHOCTb LMdp, pasgeneHHblix Todkamu. [Ond ynpolwieHnss HacTpolkm obmeHa npounssBoavTenm
YCTPOWCTB-areHToB 00bI4HO NpepocTaenstoT MIB-dannbl, KoTopble BKtoYakT B cebsi cnucok napameTpoB
npubopa ¢ MX Has3BaHUAMU U MAeHTUdUKaTopamu. AT dannbl MOryT ObiTb MMMopTupoBaHbl B SNMP-
MeHeaxep.
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GET/SET
—}

e

Trap

GET/SET t /rrap\ tGET;’SET GET/SET

PucyHok 6.3 — CTpykTypHas cxema o6mMeHa no nporokony SNMP

6.6 Pexxnmbl paboTbl AUCKPETHbLIX BXOAOB

6.6.1 Pexxumbl paboTbl BXOA4OB TUNA «CYXON KOHTaKT»

'pynna Bxogoe DI1-DI6 moayns BbINOMHAET onpeaeneHne Iorm4yeckoro ypoBHS.

[ns kaxgoro Bxoaa 3afeNcTBOBaH CYETYMK MMMYNbCOB, MOCTYNAaoLWMX Ha BXOA,.

NMPUMEYAHUE

[i]

Mo YMOJT4aHUIO CHETHUKN BXOOOB BCeraa BKITHOYEHbI. CYeTunKM BXOAOB C AOMOSTHUTENbHBIMU

peXxXnmMmamu BKIo4eHbI TONbKO B TOM CllyYae, ecin OONONHUTENbHbIN pexum y Bxoaa OTKITHOHEH.

Tabnuua 6.11 — MNapameTpbl c4eTYMKA UMNYTLCOB

MapameTp 3Ha4vyeHue
PaspsigHocTb 32 out
MakcmanbHasa YacToTa BXOQHOMo curHana 400y,
MonaeneHue apebesra Bkn./Bbikn. HactpamBaetcsa B [10 OWEN

Configurator

Bpems nogasneHusa apebesra

25 Mmc (He HacTpanBaeTcs)

A BHUMAHMUE

[nsa paboTtbl ¢ curHanamm Yactoton 6onee 40 'y npu ckBaxkHocTn 0,5 M MeHee He cnegyeT BKMoYaTb

nogaeneHue gpebesra KOHTaAKTOB, Tak Kak NONe3HbIN curHan OyaeT npuHAT 3a apebear 1 NponyLLeH.

Ecnn CYHETHUK nepenonHuncy, TO

COOTBGTCTByPOLLIMVI

perncTp O6HyﬂﬂeTCﬂ aBTOMaTU4eCKN.

MocnenoBaTenbHOCTb AeNCTBUI ANS NPUHYAUTENBHOTO OGHYNEeHUs NpuBeaeHa B pasaene 7.11.

NMPUMEYAHUE

[i]

CYeTunKM BXOLOB ABMSOTCS 9HEepProHe3aBUCUMbIMU, UX 3HAYEHUA COXPaHAKTCA NOCIe nepesarpy3ku

MoaynA. CYeTunKM BXOAOB C LOMOSTHUTESNbHBIMU pexnMmamMiu nocrne nepesarpys3ku 06HyJ'IFIIOTCFI.

3HadyeHMs COCTOSIHUSA OWUCKPETHbLIX BXOAOB XpaHATCA B Buae OMTOBOM MackMm W CUMTbIBAKOTCA U3

COOTBETCTBYHOLLEro pernmcrpa.
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6.6.2 Pexxumbl paboTbl BXOA40B C CUrHanaMmu nepemMeHHOro HanpsbkeHus 230 B

pynna BxogoB A1-A3, B1-B3, C1-C3 mogynsi paccuuTaHbl Ha MOAKIOYEHME CUTHANoOB MEPEMEHHOrO
HanNpPs>KeHUs C ypoBHEM «Jlormyeckorn egmHmubl» ot 20 B o 264 B yacton ot 47 po 63 Iy,

K OUCKpeTHbIM BXOAaM MOTyT NOAKMYATLCA pa3nuyHble Lienu Kak oqHodasHoW, Tak u TpexdasHom ceTen.

Tabnuua 6.12 — PyHKLMN BXOOOB MoAyIA

PyHKUUA ‘ OnucaHue

Mpu nogkntovyeHun ogHohasHoOM ceTun

Hanuuve nnu oTcyTcTBME HanNpsbkeHUs B CETU 3HaueHuMs COCTOSAHUSI AUCKPETHbBIX BXOA0B XpPaHUTCS
B BUAe OUTOBOM Macku 1 cHUTbIBaAETCs U3
COOTBETCTBYIOLLENO perncrpa

Hapa6otka (MmoToyachkl)!) [ns KaXkgoro u3 BXoAoB 3aAencTBOBaH 32-X OUTHbIN
CYETYUK, B KOTOPLIN 3anucbiBaeTcs HapaboTka B
cekyHaax

CyeTunK KonmyecTBa BKIOYEHMIA HanNpskeHns ') [ns kaxgoro n3 BXo4oB 3a4encTBoBaH 32-xX GUTHbIN
CYETUMK BKIIOYEHUS HAMNPSHKEHUS

Bpemsi nocnegHero BKIOYEHNS U BbIKIOYEHWS Bpewms 3anuceisaetca 8 UTC. Npu nocnegytoLiem

HanpshKeHUs Ha BXode BKNIOYEHUN UNW BbIKITOYEHUN Npnbopa 3Ha4YeHne B

perncTpe nepesanncbiBaeTca

Mpwn nogkntoyeHUn TpexdasHom ceTn

OwnarHoctrka 06pbiBa dhasbl B TpexdasHom ceTn?) Mpun OTCYTCTBMUM HANPSXKEHUS Ha KakoN-nNMbo 13 Tpex
a3 3aropaeTcs KpacHbI CBETOAMNOA Ha
AvarHocTMpoBaHHOM Bxoge. CeeTognoabl
OCTanbHbIX BXOAOB rPymnmbl 3aropatTcs XKenTbiM.
3Ha4veHue ownbKM 3anunceiBaeTcs B pernctp «Coon
YepegoBaHWs Uy NponagaHue as»
COOTBETCTBYHLLEN rpynnbl

KoHTponb YepegoBaHus ¢as B TpexdasHom cetu’) Mpn HeBepHOM YepenoBaHUK has 3aropatoTcs
KpacHble CBETOAMOAbI B Lienu, B KOTOPOM NpOCXoanT
KOHTpPOIb YepeaoBaHus. 3HadeHne oLLnBKn
3anuceiBaeTcs B pernctp «Coon YepegoBaHnst unm
nponagaHve goas» COOTBETCTBYHOLLEN rpynnbl

1)B cny4ae nepenonHeHns cHeTumKa permctp obHynseTcs.

YTo6bl OOHYNNUTL CHETUYUMK BPYUYHYO CM. pa3gen 7.11.
2) [lnarHoCTUKa BKITOYAETCs Npu HacTporike mogyns ¢ nomoulsto MO OWEN Configurator unu no

npotokony Modbus TCP. B mogyne umeetca BO3MOXHOCTb MOAKIIOYEHUSA OT OAHOW A0 TPex CXeM KOHTpons
TpexdasHom cetn

UTo6bl onpedenuTb HEWUCNpPaBHOCTb MpW ModKknodeHMn TpexdpasHol cetu, B «MacTepe ceTu» crieayet
HaCTPOUTb KOHTPOSb PErUCTPOB AN KaXaoM rpynmbl BXOOOB:

* Hanuume HanpsixxeHunsa Ha Bxogax A1-B1—-...—C3;

» Coon yepegoBaHus unu nponagaHue das.
Mpun 0bpbiBe hasbl KAKON-NMOO0 N3 BXOOHbLIX LEMEN rpynnbl perncTpbl NPUMYT 3HAYEHUS:

» Coo1 yepegoBaHus unu nponagaHue das = 1;

» 6UT cooTBeTCTBYIOLWEro Bxoaa B peructpe Hanmuuwe HanpsixxeHus Ha Bxogax A1-B1-...—C3 = 0.
Mpu owmnbke YepenoBaHusa das rpynnbl PErMCTPbl NPUMYT 3HAYEHUS:

» C6o1 yepegoBaHus unu nponagaHue das = 1;

* OMT cooTBETCTBYIOLLEND BXoAa B pernctpe Hannuue HanpsixkeHnsa Ha Bxogax A1-B1-...—C3 = 1.
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7 Hactpowuka

7.1 NopgknioyeHune k NO «OWEN Configurator»
Mpnbop HacTpaneaetcs B [1O OWEN Configurator.

Mpnbop MoxxHO noaxno4uMTb K MK ¢ nomoLLbio creayowmx MHTepthencoB:
» USB (pasbem micro-USB);
* Ethernet.

[ns Beibopa nHTepdenca cneqyert:

1. Noakntounte Npndop k MK ¢ nomowsio kabens USB nnn no nitepdpericy Ethernet.
(D NPEQYNPEXOEHUE

B cnyyae nogkntoueHnsa npnbopa k nopty USB nogaya 0CHOBHOro nutaHus npubopa He
Tpebyercs.

MuTtaHme npmnbopa ocyecTensieTcsa ot nopta USB.

B cny4ae nogkntoydeHus no nHtepgency Ethernet cnegyet nogate ocHoBHOe nuTaHmne Ha
npmoéop.

2. O1kpbiTb [TO OWEN Configurator.

3. BbibpaTb [lo6aBUTL yCTpOMCTBA.

4. B BeinagatoLiem meHto UHTepdpeic Bo Bknagke CeTeBble HACTPOMKU BbIOpaTh:

 Ethernet (unu gpyryto ceTeByto KapTy, K KOTOPOW NOAKITYEH NPUOOP) — ANst NOAKIM0YEHMS NO
Ethernet.

» STMicroelectronics Virtual COM Port — ansa nogkntoveHns no USB.
CeTeBble HACTPOMKM
WuTepdeic
COMS5 hd

Ethernet (owen.ru)
Wirelesz80211 (owen.ru)
Wireless80211 {owen.guests)
Wireless80211

COM3

PaboTta odnaitH

PucyHok 7.1 — MeHto BbibOpa nHtepdenca

[anbHelwwne waru ons novcka ycTponcTea 3aBUCAT OT Bblbopa nHTepdelica.

YTto6bl HanTu 1 0o6aBWTb B MPOEKT Npubop, NogkntoYeHHbI no nHTepdency Ethernet, cnepyert:
1. Boibpatb HanTu ogHo ycTporcTBO.
2. Beectn IP-agpec nogknto4YeHHOro yCTponcTea.
3. HaxaTtb Bknagky Hamtu. B okHe oTo6pasmTcs npubop ¢ ykaszaHHbIM IP-agpecom.

(D NPEQYNPEXOEHUE

3HaueHue IP-agpeca no ymonuyaHuto (3aBogckas Hactpomnka) — 192.168.1.99.

4. BbibpaTb yCTPONCTBO (OTMETUTL ranoyvkon) n Haxatb OK. Ecnu ycTponcTBo 3amieHo naponem, To
cneayeT BBECTU KOPPEKTHLIN Naponbk. YCTPoNcTeo Byaet nobaBneHo B NpOeKT.
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YUTto6bl HanTV n 4o6aBMTb B NPOEKT NpMbop, NOAKMNOYEHHbIV No uHTepdency USB, cneayert:
1. B BeinagatoLiem meHto MpoTtokon BbibpaTth npotokon Owen Auto Detection Protocol.

MpoTokon
Modbus RTU -

Maodbus RTU
Owen Auto Detection Protocol
Oeen

PucyHok 7.2 — BbI60op npoTokona

2. Bbibpatb HanT ogHo ycTpomncTBO.

3. BBecTu agpec nogknioyYeHHOro yCTporcTea (No ymonyaHumio — 1).

4. Haxatb Bknagky Hantu. B okHe oTobpasntcs npnbop ¢ ykasaHHbIM agpecom.

5. BeiOpaTb yCTPOMCTBO (OTMETUTB ranoykomn) n Haxkate OK. Ecnv yCTpOMCTBO 3alLMLLEHO Mapofiem, TO
crnenyet BBECTU KOPPEKTHbIN MNaporb. YCTPONCTBO ByaeT 4o6aBneHo B MPOEKT.

Bonee nogpobHas nHhopmaumua o nogknoveHun n paborte ¢ npubopom npusegeHa B Cnpaske MO OWEN
Configurator. [1ns Bbi30Ba cnpaBku B nporpamme cnegyert Haxatb knasuy F1.

7.2 NMopkniovyeHue K obnavyHomy cepsucy OwenCloud

[nsa nogknioyeHns Moayns kK obnayHomy cepBucy CriefyeT BbINOMHUTb AENCTBUS:
1. MogkntounTts Mogynb kK Owen Configurator (cm. pasgen 7.1).
2. Bkntountb goctyn kK OwenCloud v HacTpouTb NpaBa yaaneHHoro goctyna (cMm. pasgen 7.3).
3. 3apgaTb naponb Ans goctyna k npudopy (cm. Cnpaeky Owen Configurator).

® NPEQYNPEXOEHUE
Ecnu naponb He 3agaH, nogknodeHre K 06nayHomMy cepBUCyY HEAOCTYMHO.
4. 3aintun Ha canT obnadHoro cepeuca OwenCloud.

5. Mepentn B pasgen AGMUHUCTpUpoBaHUue & n nob6aBuTb Npnbop.

MogpoObHbIM Npumep HacTponku nogkrtodeHns k OwenCloud MOXHO NMOCMOTpeTb B AokymMeHTe «Mx210.
Mpumepbl HAaCTpoNkKM 06MeHa» Ha cTpaHuue npubopa Ha cakTe www.owen.ru.

7.3 OrpaHnyeHne obmMeHa AaHHbLIMU Npu padoTe ¢ obnayHbiMm cepBucom OwenCloud

Ob6nayHbin cepuc OwenCloud aBnseTca HageXHbIM XpaHUIMLLEM AaHHbIX, 06MeH HdopMaLmm C KOTOPbIM
3awmndposaH moaynem. Ecnn Ha npovsBOACTBE MMEIOTCS OrpaHMYeHus Ha nepepady AaHHbIX, TO ObmeH
AaHHbIMK ¢ obnayHbiM cepBucom OwenCloud MOXHO OTKMOYUTL. 1o ymMOnuYaHuio NOAKMNIOYEHNe Moayns K
obrnayHomMy cepBucy 3anpelueHo. OrpaHunyeHne poctyna M obmeHa [AaHHbIMM C MoAynem cregyet
HacTpauBaTtb B [10 Owen Configurator.

Ins paspelueHus nogkntoveHnsa B Owen Configurator crnenyer:
1. YcTaHoBWTb Naponb Ans AocTyna K Mogynto (cM. pasgen 7.7).
2. 3apatb 3HadeHue Bkn. B napametpe MoakntoueHne k OwenCloud (pucyHok 7.3).

NMPUMEYAHUE
El Ecnun gna moaynsa He 3agaH naponb, TO aBTOMaTnyeckoe nogknodeHne K obnayHomy cepsumcy
npoucxoautb He Byaer.
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Mras IHaueHwe
b Yacel peancHOTo BPEMEHW
4 | CeTeBble HACTPORKW

b | Hacrpoiikwn Ethernet

4  Hactpo@ikn nogenovedns k Owen Cloud

Nogrnrouerne k Owen Cloud Bicn, W
Cratyc nogentodenua k Owen Cloud Brikn
Brn.

b | Coctoanue Batapewn

PucyHok 7.3 — HacTpoiika aBToMaTM4ecKoro noaknovyeH1s K obnayHomy cepBucy

Ecnu goctyn k mogynto Yepes obnayHbin cepsnc OwenCloud paspelueH, TO MOXHO HacTpouTb criegyoLlme
OorpaHuYeHnst 4ocTyna (PUCYHOK 7.4):

* PaspelueHne KoHpUrypupoBaHms — AOCTYN K KOHpUrypaumMoHHbIM napameTpam Mogyns;

* YnpaBneHve v 3anmcb 3Ha4YeHUN — YTEHUE N 3anncb 3HAYEHUA MOZYNS;

 foctyn k pernctpam Modbus — 4TteHue n/vnm 3annceb 3Ha4YeHUn PErncTpoB.

4  Npaea ypanénnoro gocryna us Owen Cloud

Pazpewenune koHBWypHMpoOBaHWA JabnokmpogaHo |V

¥npasneHue W 3aNWUCh SHAYEHWI JabnokwpoeaHo |V

Aocryn k pernctpam Modbus MenHwid zanpet M
Appec Slave Monybiid sanpet
TaimayT nepexoaa B BesonacHoe COCTOAHMWE Toneko uTeHwe

b | Cratyc npubopa Tonsko sanuce

b Apxue MonHei goctyn

b | JuckpeTHble BRIXOAR

PucyHok 7.4 — HacTtpoWka yganeHHoro goctyna K Mogysto

7.4 HacTtpouka ceTeBbIX NapameTpoB

[ns obmeHa gaHHbIX Moayns B cetu Ethernet gomkHbl GbITb 3a4aHbl NAapaMeTphbl, NPUBEAEHHbIE
B Tabnuue 7.1:

Tabnuua 7.1 — CeTeBble napamMmeTpbl Moay s

MapameTp MpumeyaHue
MAC-agpec YcTaHaBNMBaAETCS Ha 3aBOAE-N3roToBUTENE U ABMSAETCA HEU3MEHHbIM
IP-agpec MoxeT ObITb CTaTUYECKUM UK OMHamMudeckuM. 3aBogackas HacTpoika — 192.168.1.99

Macka IP-agpeca | 3agaet Buammyto mogynem noacetb IP-agpecos apyrux yctponcTs. 3aBogckas
HacTpoyka — 255.255.0.0
IP-agpec wnto3a 3apaeT agpec wnio3a Ansd Bbixoaa B MHTepHeT. 3aBoackas HacTpoika — 192.168.1.1

IP-agpec MOXeT ObITb:

* CTaTUYECKUN;

* ANHAMUYECKUN.
Crartudeckuin IP-agpec yctaHaBnmBaetcs ¢ nomollbio Owen Configurator nnu cepBrUCHONM KHOMKN.
[nsa ycraHoBku ctatudeckoro IP-agpeca ¢ nomowbto Owen Configurator cnegyer:

1. 3aiiTu Bo Bkaaky CeTeBble HACTPOMKM.

2. 3apaTtb 3Ha4deHue B none YctaHoBuThb IP agpec.
3. 3apaTtb 3HayeHue B none YCTaHOBUTb MacKy noaceTu.
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4. 3apaTb 3Ha4eHue B none YcraHoBuTb IP agpec wniosa.
Mpwn ctatnyeckom IP-agpece napametp Pexxum DHCP gomxeH nmeTb 3HauyeHne Bbikn.

[ns yctaHoBKM cTatnyeckoro |IP-agpeca ¢ NOMOLLbI0 CEPBUCHOW KHOMKK CneayeT:
1. MNogknounTb MoAyNb uNu rpynny mogynen k cetu Ethernet.
. 3anyctnte Owen Configurator Ha K, nogkntodeHHOMY Kk Tov e ceTu Ethernet.
. BoibpaTtb Bknagky HasHauveHue IP-agpecos.
. 3agatb HavanbHbI IP-agpec ans nepBoro Moayns U3 rpynmnbl MOAYNewn.

a b WN

. MocnepoBaTtenbHO HaXKMMaTb Ha MOAYISAX CEPBUCHbBIE KHOMKMW, KOHTPONUPYS pe3yrnbTaT B OKHe
nporpammel. B okHe Owen Configurator Gyget oTobpaxaTtbcs MHopMaLmMs O Moaysie, Ha KOTOPOM
Oblna Ha)kaTa KHomMka, 3TOMy Moaynto GyaeT NpucBanBaTbCs 3afaHHbIN cTaTndeckuii IP-agpec 1
Apyrve napameTpbl ceTu. Nocne NnpucBoeHusl agpec aBTOMaTUYeCcKn yBenuymnBaeTcsi Ha 1.

[ns HasHayeHusi cTtatudeckoro IP-agpeca ¢ nomowibio kHonku napametp Pexum DHCP pgomkeH nmeTb
3HavyeHne Pa3oBas ycTaHOBKa KHOMKOW.

4 | Hactpoikwm Ethernet

Tesxywumii IP agpec 10.2.20.64
Texywan mMacka NoaceTH 255.255.0.0
Texywuii IP agpec wnroza 10.2.1.1
Yeranoeuts IP agpec 192.168.1.09
YCTaHoBWTE MACKY NOACETH 255.255.0.0
Yeranoeuts IP agpec wntoza 192.168.1.1
Pexaam DHCP Pazocean ycranoek: | ¥
4 | Hactpoikn nogenroverna ¥k Owen Cloud Boikn
Mogknwoyerune k Owen Cloud Brn,
Cramyc nogenrouenmna k Owen Cloud PasoBaR yCTaHOBKE KHOMKONA

PucyHok 7.5 — Hactpounka napameTtpa «Pexxum DHCP»

C nomMoLLbi0 CepBUCHONM KHOMKU MOXHO YyCTaHoBWUTL |IP-agpeca cpasy And rpynnel Moaynewn (CM. cnpasky
k Owen Configurator, pasgen HasHa4yeHue IP-agpeca ycTporcTBy).

OuHamnueckun IP-agpec ucnonbsyetcsa gnst pabotbl ¢ 06rayHbIM CEPBUCOM M He noppasymeBaeT paboTy

¢ Mactepom cetn Modbus TCP. IP-agpec mogyns yctaHaBnmBaetcss DHCP-cepsepom cetu Ethernet.
NMPUMEYAHUE

El Cnepnyet yTOYHUTb Y Cry6 CMCTEMHOIO agMUHUCTPUpOBaHus o Hanvdim DHCP-cepBepa B yyacTke

CeTn, K KOTOPOMY NOAKITIoYeH Moayrnb. [Ana ncnonb3osaHusa AuHamunyeckoro |IP-agpeca cnepyer
yCcTaHoBUTb 3HavyeHne Bkn B napameTtpe Pexxum DHCP.

(D NPEAYNPEXOEHUE
[na nprMeHeHNs HOBbIX CETEBbIX HACTPOEeK crieflyert nepesarpysuts Moayns. Ecrniv moaynb
nogkntodeH no USB, ero Takxe crnegyet OTKNIOYNTb.

7.5 HacTtpownka napametpoB oomeHa no npotokony MQTT B MO «OWEN Configurator»

Moaynu nogaepxusatot npotokon MQTT (Bepcus 3.1.1) n MOryT Mcnonb3oBaTbCs B ponu knneHTos. Moaynu
ny6rnmKkyroT COOBLEHNA O COCTOSIHUM CBOWX BXOOOB M MNOAMUCAHbI Ha TOMWKW, B pamMKax KOTOpbIX
NPOU3BOANTCS YNPaBMEHNs UX BbIXO4AMM.

MapameTpbl 06MeHa no MQTT HacTpausatotca B Owen Configurator.
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7 Hactporika

4 MQTT
4 CoobleHUs 0 NPUCYTCTBUM

BratounTe Brikn. v
Vma Tonuka VIQT Tstatus

MNoaknHoUueHWe K 6pokepy Boikn. v

Norux

MNaponb

Mma ycTpoidcTea Device

Anpec bpokepa

Mopt 1883

XpaHeHWe NocneAHero coobLUeHUA Boikn. v

MHTepean nybamkawumm 10

Kauecteo obcnyxueaHma QoS0 v

WHTepean Keep Alive 0

Cratyc

PucyHok 7.6 — MapameTpbl oomeHa no MQTT

Tabnuua 7.2 — NapameTpbl o6mMeHa no npotokony MQTT

MapameTp OnucaHue
CoobueHue o Ecnu napameTp nmeet 3HaveHve BKi., TO B MOMEHT BKNIOYEHUW MOAYIb
npucyTcTenA ny6nukyet coobeHne «Online» B Tonuk MX210/Ums_ycmpolicmea/

MQTTstatus.
Ecnu ot Mmogyns He noctynaet coobiieHni, 6pokep NnybnvkyeT B 4aHHbIA TONUK
coobeHune «Offliney.

MNopkrntoveHue K

[ns paboTtel ¢ mogynem no npotokony MQTT crnegyeT ycTaHOBUTbL 3Ha4YeHne

Gpokepy Bkn.

JloruH Wcnonb3ytotca ans ayteHTudukaLmMm ycTpoincTea Ha ctopoHe 6pokepa. Ecnn

Maponb 3Ha4YeHMs NnapaMeTpoB He 3afaHbl, TO ayTeHTUMKaLms He NCnonb3yeTcs

Wma yctponcTtea Wma ycTtporctea. BxoguT B cocTaB Tonuka.

Appec bpokepa IP unu URL 6pokepa. Ecnn 6pokep pacnonoxeH BO BHELLUHEN CETU, TO crieayeT
ycTaHoBUTb Anst napameTtpos LLUnto3 n DNS (Bknagka CeTeBble HACTPOMKM)
KOPPEKTHbIE 3HAYEHNS

Mopt MopT 6pokepa

XpaHeHue nocrniegHero | Ecnu ycraHoBneHo 3HavyeHne BknoyeHo, TO Apyrme KnnmeHTbl, NOANUCcaHHbIe Ha

coobLieHne TOMVKX MOZYISA, NonyyaT nocrnegHne coobLLEHNST U3 STUX TOMMKOB

WHtepsan nybnukauum | UIHTepBan nybnukauum AaHHbIX (B CEKyHAAX)

KavectBo BbiBpaHHbI ypoBeHb kavecTBa 06CnyXnBaHus.

o6cnyxuBaHus QoS 0 — nepenayva coobueHnIn ocyLecTBnseTcs 6e3 rapaHTUM AOCTaBKN.

QoS 1 — nepenayva coobLIEHNI OCYLLIECTBNSAETCS C rapaHTUEl JOCTaBKKU, HO
aonyckaetcsa aybnupoBaHue coobLLeHun (T.e. 0OHO 1 ToXe coodLleHne byaet
pasocraHo NoANMCcYMKaM HECKOIbKO pas).

QoS 2 — nepenadva coobLEHNI OCYLLIECTBNSAETCS C rapaHTUEn JOCTaBKM U C
rapaHTven oTcyTCTBUSA y0numpoBaHMs COOBLLEHWIA.

UHTtepsan Keep Alive (B
cekyHaax)

Ecnu B Te4eHne npomexyTka BpeMeHUN, PpaBHOMO NOSyTopa 3Ha4YEeHUsIM JAaHHOTO
napametpa, Opokep He nony4aer coobLLeHn OT Moayns, TO coeanHeHne byaert
pasopBaHo.

0 — napameTp He ncnonb3yeTcs (NpU OTCYTCTBUU COOBLLIEHUI coeanHEHME
HuKorga He BygeT pa3opBaHo).

Cratyc

CraTyc nogknioyeHnst K 6pokepy

El NMPUMEYAHUE

Mpw ncnonb3oBaHuy npoTtokona MQTT 3anuncb NapamMeTpoB 06bIYHO ABNSETCA COOLITUIAHON, a He

unknuyeckon. PekomeHayetca 3agaTe napameTp TamayT nepexoaa B 6e3onacHoe cocTosiHMe
(Bknagka Modbus Slave) paBHbim 0.
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7.6 Hactpownka napametpoB oomeHa no npotokony SNMP B N0 «cOWEN
Configurator»

Moaynu nopgaepxwsatot npotokonn SNMP (Bepcun SNMPv1 1 SNMPv2c) u moryT 6biTb MCNOMb30BaHbI B
ponwu areHToB. Mogynu nogaepxumeatot 3anpocbl GET u SET. Moaynu ¢ ANCKPETHBIMU BXO4aMK OTNPaBistoT
Tpanbl C GUTOBOW MacKoW BXOAOB NPy U3MEHEHWW 3Ha4YeHnst noboro Bxoaa.

Mo npotokony SNMP goctynHbl Bce napametpbl mogyns. Cnuncok OID napametpoBs npusegeH B PykoBoacTee
no aKkcnnyaTaumm Ha KOHKpeTHbIM Moaynb. MIB-chann moayns 4OCTyneH Ha ero cTpaHuLle Ha cante owen.ru.

4 SNMP
BxnroueHwe/OTKOUeHKWE OTKnoueHo W
CooBLWecTED ANA UTEHKWA public
CooBWecTED ANA 3anucy private
IP agpec 4na NOBYLUKK 10.2.4.78
Homep nopTa Ana NOBYLIKK 162
Bepcwa SNMP SNMPv1 b

PucyHok 7.7 — MapameTpbl o6meHa no SNMP

Tabnuua 7.3 — NapameTpbl o6meHa no SNMP

MapameTp OnucaHwue

BkntoueHne/OTknoueHne [nsa paboTbl Mogynsi no npotokony SNMP TpebyeTcs ycTaHOBUTb 3Ha4YeHMEe
BknroyeHo

CoobLLecTBo onst YTEHUA Maponb, Mcnonb3yembli 418 YTEHUSA AaHHbIX MOAYNs

CoobLecTBo onsi 3anmcn Maponb, ncnonb3yembl 4118 3an1Mcy gaHHbIX B MOAYIb

IP agpec onsa nosyLLKn IP-agpec, Ha KoTopbI ByaeT OTnpaBneH Tpan B criydyae U3MEeHEeHUs Macku
ONCKPETHBIX BXO4OB MOAYNS (TONbKO ANt MOAYNen ¢ ANCKPETHBIMU BXOAAMM)

Homep nopta gns nosywku | Homep nopta, Ha kKoTopbI ByaeT oTnpaeneH Tpan

Bepcua SNMP Bepcusa npotokona, ncnonedyemasi mogynem (SNMPv1 unun SNMPv2)

NMPUMEYAHUE

m Mpu ncnone3oBanum npotokona SNMP 6e3 3anpocos 4YteHnsi (GET) 3anncek napameTpoB 00bI4HO
ABMAETCA COOLITUIAHOW, a He UMKnnyeckon. PekomeHayertcs 3agaTe napameTtp TanmayT nepexopa B
6e3onacHoe cocTosiHue (Bknagka Modbus Slave) paBHbim 0.

Mpumep HacTponku obmeHa mogynsd no npotokorly SNMP MoOXHO nocmoTpetb B gokymeHTe «Mx210.
Mpumepbl HaCTpPoWkn 06MeHa», KOTOPbIA JOCTYMNEH Ha CTpaHuue Npubopa Ha cante owen.ru.
7.7 Naponb gocTtyna K moaynio

[nsa orpaHM4eHns OocTyna K YTEHU U 3anvMcy napaMeTpoB KOHUrypauum v ong goctyna B obnayHbIn
cepeuc OwenCloud vcnonb3yeTcsa napone.

YCTaHOBUTb UMK N3MEHUTL Naporib MOXHO ¢ nomoLsto NO Owen Configurator.
B cnyyae yTepu naponsi cnegyet BOCCTaHOBUTbL 3aBOACKME HACTPOWKM.

[No ymonyaHuio napornb He 3aaH.

7.8 O6HOoBNEeHue BcTpoeHHoro MO

O6HoBneHne BcTpoeHHoro MO moayns cnegyeT BbIMOMHATL C MOMOLLLIO MHTepdenca USB.

<] |MTPUMEYAHUE
[ 1 Mepen obHoBNeHuem O pekoMeHAyeTCst COXPaHMTb KOHUIrypaumio Moaynsi (B MEHIO
KoHdpurypaTopa BeibpaTb «Panny» nanee « CoxpaHuTb Kak...»).
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7 Hactporika

[ns obHoBneHus BcTpoeHHoro MO no uHtepdency USB crieayeT BbIOpaTh O4MH M3 CNOCOBOB:
1. C nomoukto KoHdhurypaTtopa, ucnonb3ysi ghain NpoLLMBKY C paclumpeHmem *.fw;
2. C nomoubio 10 Mactep npoLmMBKMU.

O6HoeneHne 4vepes KoHdurypatop — pekomeHaoBaHo. BTopon cnocob nogoxoguT, ecnu HET BO3MOXHOCTU
nogkniounTb mogdyne Kk Kondwurypatopy. NogpobHas uHCTpykuus no obHoBneHuto BctpoeHHoro MO moayns
HaxoOuTCS B apxvBe MNPOLUMBOK, KOTOPbLIA AOCTYMEH Afsi CKauMBaHWs Ha cTpaHuue npubopa Ha caite
Www.owen.ru.

s ] |MTPUMEYAHUE
1 | |Mocrne o6HoBneHus BCTpoeHHoro MO ceTeBble U KOHUIYPaALIMOHHbIE NAapamMeTpbl COpoCcATCA Ha
3aBOACKME 3HAYEHMS.

7.9 BoccTtaHoBneHue 3aBOACKMX HAaCTpPoeK

i BHUMAHUE
Mocne BoCCTaHOBNEHWUS 3aBOACKMX HACTPOEK BCE paHEee YCTAHOBMNEHHbIE HACTPOWKN, KPOME CETEBbIX,
OyoyT yaaneHsi.

[lns BOCCTaHOBNEHMS 3aBOACKNX HAaCTpoeK U cbpoca yCcTaHOBMEHHOIO Napons cnegyer:
1. BknounTb nutaHmne npmbopa.
2. Haxatb 1 yoepxunBaTb CEPBUCHYIO KHOMKY 6onee 12 cekyHa.

Mocne oTxaTnsi KHonku Npnbop nepesarpysnTcs u byaet paboTaTb C HaCTPOMKaMM MO YMOMYaHUIO.

7.10 HacTpouka 4YacoB peanbHOro BpeMeHu1

3HadeHue YacoB pearnbHoro BpemeHn (RTC) MOXHO yCTaHOBUTb MMM cyMTaTh C Npubopa Yepes perucTpbl
Modbus, a Takke ¢ nomowbto 1O Owen Configurator (cm. cnpasky k Owen Configurator, pasgen
HacTtpowka 4yacos).

[nsa yctaHoBKM HOBOro BpeMeHu Yepes pernctpol Modbus cnenyer:
1. 3anucaTb 3Ha4YeHne BPEMEHN B COOTBETCTBYIOLLIME PETUCTPbI.
2. YCTaHOBUTb Ha BpeMsi He MeHee 1 cekyHAbl 3HadeHue 1 B peructpe o6HOBNEHUSA TEKYLLETO BPEMEHM.
3. 3anncatb B pernctp o6HOBNEHUS TEKYLLEro BpeMeHu 3HadyeHne 0.

Cﬂeﬂ,leLU,ny 3anncb TeKyLLero BpeMeHn MOXHO BbINOJTHUTb Yepes 1 CeKyHay.

Ecnv Heo6xoamMmo, TO MOXXHO CMHXPOHU3NPOBATL Yackl Moayns ¢ yaaneHHsiM NTP cepBepoMm.

4  NTP

BrntoueHwe/OTKAHOUEHME OTKNHOYEHO v

Myn NTP cepeepos pool.ntp.org

NTP cepeep 1 192.168.1.1

NTP cepeep 2 192.168.1.2

MNeprod CMHXPOHKU3ALIMK 5

Cratyc

PucyHok 7.8 — MNapameTpbl NTP
MapameTp OnucaHwue
BkntoueHnne/OTknoueHne [nsa BKNtOYEHMS pexxmMma CUHXPOHMU3aUnn BpeMeHn crnegyet
YCTaHOBUTb 3HaYeHne BknovyeHo

Myn NTP cepsepoB IP nnn URL ncnonesyemoro nyna NTP-cepsepos
NTP cepsep 1 IP ocHoBHOro NTP-cepBepa
NTP cepep 2 IP pesepBHoro NTP-cepsepa
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MapameTp OnucaHwue

Meproa cuHXpoHM3aunn Mepuog cuHXpoHmn3aLumm BpeMeHu B cekyHaax. Cnenyet

yBGeauTbeca, YTO YCTAHOBMEHHOE 3HaYeHne He npesbillaeTt
MUHUMaIbHO BO3MOXHOIO 3Ha4YeHns Ans koHkpeTHoro NTP-
cepBepa

Crartyc CraTtyc nogKkno4YeHns K cepeepy

NMPUMEYAHUE
Ecnn NTP-cepBep pacnonoXeH BO BHELLHEN CETU, TO CreayeT YCTaHOBUTb KOPPEKTHbIE 3HAYEHNS AN
napameTpoB LUnto3 n DNS (Bknagka CeTeBble HACTPOMKUN) KOPPEKTHbIE 3HAYEHNS.

NMPUMEYAHUE
YacoBon nosic npnbopa BeibupaeTcsi 0 Bknagke Yacbl peanbHOro BpeMeHM.

NMPUMEYAHUE
Ecnuv mogynb nogkntoveH k obnadHomy cepeucy OwenCloud kak aBToonpegensiemoe yCTpOUCTBO, TO
€ro Bpemsi aBTOMaTMYECKM CUHXPOHU3NPYETCA CO BpeMeHeM 06nayHoro cepemca pas B CyTKW.

NMPUMEYAHUE
Bce ykasaHHble NTP-cepBepa (B TOM YnCrie cepBepa 13 Mnyra) MMEOT OAMHAKOBbIA MPUOPUTET Npu
onpoce.

7.11 MNpuHyauTenbHoe OGHyNeHue cyeTYMKa

Ecnun cyeTumnk cocTosiHUiA BXoda NEPENOHUICS, TO COOTBETCTBYIOLLMIA PETUCTP OOHYNSIETCS aBTOMaTUYECKM.
Ona npvHyouTenbHoro obHyneHus cyeTyMka criegyeT 3anucatb 3HadeHue 0 B peructp cbpoca 3HayeHust
cyeTymKa.
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8 TexHnyeckoe obcnyxmBaHue

8 TexHunyeckoe obcnyxuBaHue

8.1 O6bwme ykasaHus

Bo BpeMsi BbINONMHEHNsT paboT Mo TeXHMYecKomy obcnyxuBaHuio npubopa cnegyet cobniogate TpeboBaHus
6e3onacHocTy 13 pasgena 3.

TexHunyeckoe obcnyxuBaHue npubopa NPOBOAUTCA HE pexe OOHOro pas3a B 6 MecsAueB M BKOYaeT
cneayoLume npoueaypsbl:

* NpoBepka kpenneHusa npnbopa;

* MPOBEpPKa BUHTOBbLIX COEAUHEHWIA;

* yoaneHue nbinm n rpasv ¢ KNeMmMmHUKOB an|6opa.

8.2 barapes

B npubope vcnonb3yetca cmeHHasi 6atapes Tuna CR2032. batapesi npegHasHadeHa ANst MMTaHUS 4YacoB
peansHOro BpeMeHN.

Ecnu 3apsg 6atapeun onyckaetca Hwke 2 B, To nHgmkartop "ABapusi” 3acBednBaetcs Ha 100 Mc oguH pas B
OBe cekyHbl. Takoe CBeYeHWe NHAMKATopa CUrHanmM3npyeT o HeobxoguMocTy 3ameHbl baTtapen.

Ecnu HanpsikeHve GaTapen 4acoB peanbHOro BpemMeHu MeHblue 1,6 B, To 3anncb KoHMUrypauuoHHbIX
napameTpOB BbINOMHAETCHA BO oreLl-namMaTb MoAyns.

Mopsigok 3anncy KoHMUIypaunoHHbIX NapaMeTpoB Npu paspskeHHon baTapee:
1. HoBble 3Ha4YeHMs1 KOHUIYPaLMOHHBIX NAapaMeTpOoB 3anucbiBatoTcs B 6atapenHbin O3Y okono 5
CeKyH[.
2. U3 batapenHoro O3Y 3HaueHnsa KOHUrypaLMoHHbIX NapameTpoB NepPeHOCATCH BO (hneLl-naMmaTthb 1
3anyckaetcs TaMayT He MeHee 2 MUHYT (B 3aBMCMMOCTU OT Harpy3ku Ha Mogyrb).

El NMPUMEYAHUE
CoctosiHus 6aTtapen oGHOBSAIETCA NOCe Nnogavm NMTaHUS UM No UCTedeHnn 12 yacoB C MOMEHTA
noga4u nuTaHuS.

® NPEAYNPEXOEHUE

He pekoMeHayeTcs BbIMOMHATL LIMKIMYECKYHO 3anvchb KOH(PUNypaLMOHHbIX MapameTpoB B Criyyae
paspsiga 6atapeun. Pecypc doriew namsiTv orpaHuyeH.

[nsa 3ameHbl 6aTapen cnegyer:
1. OTKMOYMTBL NUTaHMe Npubopa 1 NOAKITHYEHHBLIX YCTPONCTB.
2. CHaTb npunbop ¢ DIN-peviku.
3. MNoaHATb KpbILWKY 1.
4. BbIKpyTUTb [iBa BMHTa 3.
5. CHATb KOMNOAKY 2, Kak MOKa3aHo Ha pUCyHke 8.1.
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8 TexHnyeckoe obcnyxmBaHue

PucyHok 8.1 — OTcoeguHeHune Knemm

6. MooyepenHO BLIBECTU 3aLENbl U3 OTBEPCTUI C OOQHOM U OPYrOi CTOPOHbI KOPMYCa U CHATb BEPXHIO
KPbILLKY.

-
"11 3 E"U'__g ;‘ll: o+ @

PucyHok 8.2 — 3ameHa baTapen

7. 3ameHuTb GaTapeto. PekomeHayemoe BpeMs 3aMeHbl 6aTapen He Gornee 1 MUHyTLI. Ecnin 3ameHa

GaTapeu 3anmeT GonblUe BPEMEHU, TO CredyeT BBECTU KOPPEKTHOE 3HAa4YEeHME YacoB peasibHOro
BPEMEHM.

8. CBopKy ¥ ycTaHOBKY CrielyeT OCyLLUECTBNSATb B 06paTHOM NopsiaKe.

(D NPEOYNPEXOEHUE

Banpeluaetcs ncnone3oBaTb 6aTtapeto Apyroro Tuna. Bo Bpemsi yctaHoBku 6aTapeu cnegyet
cobnogaTtb NONSPHOCTb.
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8 TexHnyeckoe obcnyxmBaHue

Mocne cbopkn n BKMtoYeHMs npubopa cnegyetr ybeanTbCcs B KOPPEKTHOCTWM MoKasaHwui 4yacoB. B cnydvae
HeobOXoOAMMOCTM crnedyeT CKOPPEeKTUpPOBaTb Moka3aHusl 4YacoB peanbHoro BpemMeHn B MO OWEN
Configurator.

Bo BpeMA BbIKpyYMBaHUA BUHTOB KpereHnd KnemMmMHada Kornodka nogHMMaeTcsd, NMo3TOMY, 4yTOObI M3bEexaTb
nepekoca pekoMeHOyeTCA BblKpyyMBaTb BUHTbI NOOYEpeHO NO HECKOJTbKO O60pOTOB 3a OaAuH paa.
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9 KoMnnekTHOCTb

9 KoOMNNeKTHOCTb

HavmeHoBaHue KonuyectBo
Mogynb 1w
Macnopt n MapaHTWIAHbIN TanoH 1 3K3.
PykoBoacTBO no akcnnyarauum 1 k3.
KommyTaumoHHbIn kabenb UTP 5e 150 mm 1wt
Knemma nutanunsa 2EGTK-5-02P-14 1wT
3arnyLwka pasbema Ethernet 1wT

m ‘I’IPVIME‘-IAHVIE

MarotoButenb octaBnsieT 3a cobon npaBoO BHECEHUA OOMNOSNTHEHUIN B KOMMMNEKTHOCTb MoaynA.
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10 MapkunpoBka

10 MapkupoBka

Ha kopnyc npnbopa HaHeCeHb!:
* HaMMeHoBaHue nNpmnbopa;
* cTeneHb 3awmTbl kopnyca no NOCT IEC 61131-2-2012;
* HanpshKeHne NUTaHns;
* noTpebnsemasi MOLLHOCTb;
* KNacc 3awuTbl OT NopaxeHust anekTpuyeckum Tokom no NOCT IEC 61131-2-2012;
* 3Hak cooTBeTCTBUA TpeboBaHuam TP TC (EAC);
* CTpaHa-n3roToBUTENb;
* 3aBOACKOM HOMep npubopa;
* MAC-agpec.
Ha notpebutenbckyto Tapy HaHECEHBI:
* HanmeHoBaHue npnbopa;
* 3HaK cooTBeTCTBMA TpeboBaHusam TP TC (EAC);
* CTpaHa-n3roToBUTENb;
* 3aBOACKOM HOMep Npubopa;

* JaTa U3rotoBneHuns npmbopa.
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11 YnakoBka

11 YnakoBka
YnakoBka npubopa npoussoamtca B cootBetctBuM ¢ [OCT 23088-80 B notpebutenbckyio Tapy,
BbIMNOTHEHHYO N3 KopoboyHoro kapToHa no MOCT 7933-89.

YnakoBka npubopa npu nepecobinike noyton nponssogntca no FNOCT 9181-74.
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12 TpaHCnopTMpPOBaHME U XpaHEHNE

12 TpaHcnopTupoBaHue U XpaHeHue

MpuGop OomkeH TPaHCMOPTUPOBAaTLCA B 3aKPbITOM TpaHcnopTe noboro Buaa. B TpaHCNopTHLIX cpeacTBax
Tapa [ormkKHa KpenuTbCS CornacHo npasunam, eNCTBYIOLMM Ha COOTBETCTBYIOLLMX BUaAX TpaHcropTa.

YcnoBusi TpaHCNOPTMPOBaHUSA OOMMKHbI cooTBETCTBOBaTL ycrousim 5 no NOCT 15150-69 npu Temnepatype
OKpYyXatoLLlero Bo3gyxa oT MuHyc 25 o nntoc 55 °C ¢ cobnogeHneM mep 3almTbl OT yaapoB 1 BUbpaumn.

Mpnbop crnenyeT NnepeBo3nTb B TPAHCTNIOPTHOWM Tape MOLUTYYHO UMK B KOHTEMHEPaX.

XpaHuTb Npubopbl CrneayeT Ha CTennaxax B UHAUBMAYaNbHOW yNakoBKe UM TPAHCNOPTHOM Tape B 3aKPbITbIX
oTannvMBaeMbIX MOMELLEHMAX MpU Temnepartype Bosayxa oT nmoc 5 go nmoc 40° C 1 OoTHOCUMTENBHOWN
BNaXkHOCTK Bo3ayxa He 6onee 80%.B Bo3gyxe NOMELLEHUI JOIMKHBI OTCYTCTBOBaTb KUCMOTHbIE, LLENOYHbIE U
Apyrve arpeccuBHbIe MPUMECH.

Mpnbop cnepyeT xpaHWUTb Ha cTennaxax.
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13 MNapaHTUHbIE 0b6si3aTenbCTBA

13 MNapaHTUUHLbIE 06sA3aTeNnbLCTBA

M3rotoBuTENb rapaHTUpPYeT COOTBETCTBME Mpubopa TpeboBaHuam TY npu cobnogeHun  ycrioBui
aKcnnyaTaummn, TPaHCMOPTMPOBAHWS, XPaHEHMS U MOHTaxa.

[apaHTUIAHBIN CPOK 3KCnyaTauum — 24 mecsita Co OHSA NPodaxu.

B cnyy4ae Bbixoga npuGopa M3 CTPosi B Te4YeHWe rapaHTUMHOTO cpoka npu COGMIOAEHUM  YCHOBWIA
aKcnnyaTauuv, TPAHCMOPTUPOBaHWS, XpaHeHWs U MOHTaxa NpeanpusiTUe-u3roToBuTenb 06s3yeTcs
OCYLLIECTBUTb €ro GecnnaTHbIi PEMOHT MM 3aMEHY.

nOpﬂ,EI,OK nepegadun an6opa B PEMOHT COAEPXKNTCA B NMaACnopTe U B FapaHTI/IVIHOM TarioHe.
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PacuyeT BekTOpa nHMumnanuaaumm ons wndposaHms danna apxmea

MNMpunoxeHne A. Pacyet BekTOpa MHMUManusauum Ans wmcppoBaHUA
cdanna apxmBa

[Ons pacwundgpoBkn ¢anna apxuBa B KayecTBe BEKTOpa WHULManusauuu criegyetr MChnonb3oBaTbh XeLl-
dyHKUMIO. Xel-pyHKUMS OoImMKHa Bo3BpallaTth 8 6ant (Tun long long).

Mpumep peanusauum xell-yHKLMN Ha A3blke NporpaMmMupoBaHns C:

typedef union {
struct {
unsigned long lo;
unsigned long hi;
}i
long long hilo;
} LONG_LONG;

long long Hash8 (const char *str) { // Ha ocHoBe Rotl3
LONG_LONG temp;
temp.lo = 0;
temp.hi = 0;

for ( ; *str; )

{
temp.lo += (unsigned char) (*str);
temp.lo —-= (temp.lo << 13) | (temp.lo >> 19);
str++;

if (!str) break;

temp.hi += (unsigned char) (*str);
temp.hi —-= (temp.hi << 13) | (temp.hi >> 19);
str++;

}

return temp.hilo;
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