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HacToslee pyKOBOACTBO pacnpocTpaHgseTca Ha moaembl Bera CUN-13-232 n Bera CU-
13-485 (manee — mopem) npowmssoactea OOO «Bera-A6contoT» u onpenenser nopsnok
YCTaHOBKM W TMOAK/IOYEHUS, @ TakKXe COLEPXKUT KOMaHAbl YrpaBieHUs U OnucaHue
dyHKUMOHana.

PykoBOACTBO npefHa3Ha4YeHo [AJ1d CneumannucToB, O3HAKOMEHHbIX C MpaBUIaMu
BbIMOJIHEHNS MOHTAXHbIX PaAaboT B O6MACTU PA3/IMYHOIO INEKTPOHHOIO U 3EKTPUYECKOTrO
060pyAOBaAHUS.

OOO «Bera-A6contoT» coxpaHdeT 3a Cob6oW npaBo 6e3 MnpeaBapUTeENIbHOro
yBEAOMJIEHNS BHOCUTb B HacTosiLlee PYKOBOACTBO WM3MEHEHMWS, CBSI3aHHbIE C YyYlIEHNEM
060pyOBaHNS N MNPOrPaMMHOro obecrnevyeHus, a TakKXe Aas8 YyCTPaHEHWs OneyaToK U
HETOYHOCTEN.

4 Pesum3ma Ne 14.1 o1 02.11.2022
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HA3HAYEHME YCTPOWCTBA

Mopem Bera CN-13 nmeeT aBa BapmMaHTa UCMONHEHWS, OT/IMYAIOLWMECS TONbKO BUAOM
nHTepdenca oobMeHa JaHHbIMM:

o Bera C/-13-232 c HTepdencom RS-232;
o Bera C/-13-485 c nHTepdencom RS-485.

Bera CW-13 npenHasHadyeH Oasi BbIMOJIHEHUS CYeTa MMMY/NbCOB, MPUXOAAWMX Ha 2
HEe3aBMCUMbIX BXOLA, C NOC/EeAYIOWMM HaKOMJIEHWEM 1 Nepefayen 3Ton MHPopMaLmMmn B CETb
LoRaWANE®.

YcTponctBo Bera C-13 MOXXeT NpUMEHSTLCS B Ka4eCTBE OXPaHHOrO 6J10Ka, - BCe ero
BXOZbl MOTYT OblTb HACTPOEHbI Ha NCMONb30BaHME B KA4eCTBE OXPaHHbIX.

Moaem MOXeT 6bITb UCMOMb30BaH Ha NO6bIX MPUOOPax y4eTa KOMMYHa/IbHbIX PECYPCOB
N MNPOMbBILIEHHOM O6OpPYAOBaHUM C uHTepdencamum RS-232, RS-485, mnn mMnynbCHbIMM
BbIXOZLAMU, TaKUX KaK BOLOCYETUMKMK, DNEKTPOCYETUMKU, TernocyeTYmkn. CU-13 moxeTt
paboTaTb B peXmme MNpo3pavyHOro pagMomMolema, IM6O CaMOCTOATENbHO OMnpalnBaTh
npmMoopbI yyeTa.

@
2 O6opypnoBaHue ¢ MMnNynbCcHbIM Bbixogom Tvna NAMUR He noaaepxuBaeTcs

[NMnTaHmne moaema OCyLleCTB/IAETCA OT BHEWHEIO MCTOYHNKA MUTaHNA C Halpa>KeHUeEm
8...36 B.

ANITOPUTM PABOTDI

Bera CW1-13 paboTaeT B Cenyowem pexmme:
«AKTUBHbBIN» - paboyni peXnM yCTPOMCTBA.

YcTtponctBo Bera CU-13 nopaepxmBaeT ABa cnocoba aktmBaumm B cetit LORaWAN® —
ABP n OTAA. Bbi6bpaTb OAMH 13 CNOCO60B MOXHO C MOMOLLbIO NpunoxeHus «Vega LoRaWAN
Configurator» (cmM. «PyKoBOACTBO MOMb30OBaTENSA» HA MPOrpammy).

Cnoco6 ABP. lMocne HaxkaTua Ha KHOMKY 3amnycka, yCTPOMCTBO Cpa3y HauyMHaeT paboTaTb
B PeXUME KAKTUBHbINY.

Cnoco6 OTAA. locne HaxaTus Ha KHOMKY 3anycka, YCTPOMUCTBO OCYLUECTBUT Tpu
NOMbITKU MPUCOEANHEHUSA K CETU B 3aJ4aHHOM MPU HaCTPOMKE 4YaCTOTHOM AuanasoHe. [1pu
NONy4YeHUM noATBepPXAeHUs akTmBauum B ceTn LoRaWAN®, ycTpoMcTBO mopacT curHan
MHOMKATOPOM (CBeYeHMe B TeyeHne 5 cekyHa) 1 nepenaeT B pexmnm «AKTUBHbIN». Ecnu Bce
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MOMbITKM OKaXyTCd Heyda4dHbIMKN, CYETYUMK TMPOAOJDKNT HaKOorJleHne [OaHHbIX W 6y,£l,eT
OCyLLeCTBNATb MOMbITKU MPUCOEAMHEHNA K CETU Pa3 B 1 yac.

YCTPONCTBO GOPMUMPYET NaKET C TEKYLLMM COCTOSSHUEM C HAaCTPaMBaeMbIM NEPUOLOM
OT 5 MUHYT 0O 24 4yacos. [MakeTbl COXPaHAOTCS B MaMsaTb YCTPOMCTBA M NepenaroTcs npu
oyepeHOM ceaHce cBsi3u c ceTbio LoRaWAN®.

[Tpumepebi

Ecnn nepuopn c6bopa [aHHbIX paBeH 24 4aca, TO GOpMMpOBaHME MakeTa 6yneT
ocyuwecTtensatbca B 00.00 no BHYyTpeHHMM YacaM yCTPOMCTBa

Ecnn nepuopn cb6opa aaHHbix 12 yacos, To B 00.00 1 B 12.00, 1 Tak ganee.

[Mepuon nepenaym JaHHbIX MOXET HaCcTpamBaTbCs OT 5 MUHYT A0 24 yacos. [1pu BbiIxoae
Ha CBf3b YCTPOMCTBO HaYMHaeT OTNPaBAsTb MakeTbl C MOKa3aHUAMUK, HayMHasi C CaMoro
paHHero. KOHKpeTHOe BpemMs nepefayn AaHHbIX He MOXET 6biTb 3a,aHO, OHO onpefenseTcs
Cly4aHbIM O6pPa3oM [Jid KaKLOro YCTPOMCTBA BHYTPW BbIGPAaHHOrO nepuopa nepenayvm
[AHHbIX C MOMEHTa NOLK/IIOYEHUS K CETU.

[Tpumep

3agaH nepuopg nepenavm gaHHbix 30 MUHYT, @ YCTPOWCTBO 6bI710 3anyuieHo B 16:40 no
BHYTPEHHMM 4YacaM yCTpOMWCTBa. [1pu CiydyalHOM moacyeTe, YCTPOUCTBOM OblIO Ha3HavyeHo
Bpems 16:41 ong nepenaym naketa B nosiyyacoBon nepuog ¢ 16:40 go 17:10. Takmum o6pasom,
nakeTbl C JaHHOro yCTpOMCTBa byaAyT nepenaBaTtbca B 16:41, B 17:11, B 17:41, B 18:11 n Tak panee
Kaxxable 30 MUHYT NO BHYTPEHHUM Yacam YCTPOMCTBA.

Bpems BHYTpeHHWX 4YacCOB YCTaHaBAMBAETCS aABTOMATUYECKM MPU MNOAKIOYEHUN K
yCTpomncTBy Yepes USB, a Takxxe MOXeT 6bITb CKOPPEKTUPOBaHO Yepe3 ceTb LoORaWAN®,

6 Pesuavs Ne 14.1 o1 02.11.2022
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OYHKUMOHAN

Moaem Bera CH-13 aBngetca yctpomnctBom knacca C (no knaccndoumkaumm LoRaWAN®)
n obecneymBaeT cneayomnmn GyHKLUMOHaN:

® paboTa B pexume npospavyHoro pagnmomosema LoRaWAN® <-> RS-232 umnu
LoRaWAN® <-> RS-485

® CaMOCTOSTE/bHbIM OMPOC BHELWHEro 060pyAoBaHMa No Nnpotokony ModBus RTU

® CaMOCTOSATENbHbIN  OMPOC BHEWHEro 060pYyAOBaHUS  MONb30BATENbCKUMMU

KOMaHAaMm
® nopaaepxka ADR (Adaptive Data Rate)
© noAAep)KKa OTNPABKMN MaKETOB C MOATBEPXKAEHMEM (HAacTpanBaeTcs)

©@ BO3MOXHOCTb MEPEK/IOYEHMST BXOLOB B PEXMM "OXPaHHbIN" 419 MOAKIOYEHMUS
BHELUHMX AAaTYMKOB NMPOTEYKM, OXPAHHbIX AAaTYUKOB U T. 4.

® BbIXOA Ha CBA3b MpU cpa6aTb|Bava| OXpPaHHbIX BXO40B

® M3MepeHune TeMnepaTypbl

MAPKMUPOBKA

MapKMpoOBKa YCTPOMCTBa BbIMNOJHEHA B BUAE HAKJIEMBAEMOM 3STUKETKM, KOTOpas
COLEPXKUT:

@ HaumeHoBaHWe U3nenus;
@ DevEUI;
® Mecau 1 rof Bbinycka nsgenus.

ITUKETKa pacnosiaraetcda B Tpex MeCTax - Ha Koprnyce yCTpOVICTBa, B MacropTe N Ha

YyMaKOBOYHOM KOPOOKE.
Kpome TOro, Ha ynakOBOYHOW KOPOOGKe pacnojfiaraeTcs OOMNONHUTENbHAs 3TUKETKA,

cogepXxallas:

® VHPpopMaLMio O BEPCUM BCTPOEHHOTO NMPOrpaMMHOro obecrneyeHms;

© QR-kom, B KoTOpoM coaepxatca DevEUl u knoun, Heobxoammble Ons
perncrtpaunm yctpomncTsea B cetn metogom OTAA.

Pesusuma N2 14.1 ot 02.11.2022
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XAPAKTEPUCTUKN YCTPOMNCTBA

OCHOBHbIE
Bxozabl MnybCHblE no 2
MakcmmanbHas YacToTa MMMNYJIbCHOrO CUrHanNa 200 Iy
Bxopnpbl oxpaHHble 0o 2
NHTepdenc RS-232 nnn RS-485
USB-nopTt mini-USB, type B
[Juana3oH pabounx TemnepaTyp -40..4+85 °C
BCTpoeHHbIM JaTumK TemnepaTypbl ha

LORAWAN®
Knacc ycTtponctea LoRaWAN® C
KonnyecTtBo kaHanos LoRa 16
HaCTOTHbIE MNaHbl, NoAAEpPXaHHbIE NO RU8B68, EU868, KZ865, npon3BobHbIN
YMONYaHUIO (Ha ocHoBe EUBGS8)
YacToTHbIE MM1aHbl, 4OCTYMHbIE MO 3aKa3 IN865, AS923, AU915, KR920, US915
Cnoco6 aktnBaumm B cetn LORaWAN® ABP nnn OTAA
[Mepnopg BbiIxO4a Ha CBS3b 5,15, 30 muHyT, 1, 6, 12 nnn 24 yaca
Twvn aHTeHHbl LORa BHYTPEHHSA
YyBCTBUTENBHOCTD -138 dBm
JanbHOCTb paAnoCBS3n B MJIOTHOW 3aCTPOMKe 0O 5 KM
JanbHOCTb paanoCBs3n B CENIbCKOWN MECTHOCTH 00 15 km
MowHOCTb NepefaTymka no yMoa4aHuo 25 MBT (HacTpauBaeTcs)

MATAHUE
BHelwHee nnuTaHne 8..36 B
KOPIYC
Pa3smepsbl kopnyca, He bonee 90 x 49 x 46 mm
CreneHb 3aWmMTbl KOpyca P65
KpenneHue CTSXXKaMm K onope, Ha DIN-peiky,
HacTeHHoe

YIAKOBKA
Pa3mepbl 95 x50 x 46 mm
Macca 0,071 kr

8 I Pesusuna Ne 14.1 o1 02.11.2022
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HACTPOWMKN MO YMOJTYAHUIO

MAPAMETP 3HAYEHUE
YacTOTHbIN NNaH RU868
Cnocob akTmBauum B ceTU OTAA
ABTOMaTMYECKOE yNpaBieHNe CKOPOCTbIO BK/IIOYEHO
3anpawuBaTb NOATBEPXKAEHNE BbIK/TIOYEHO
3aepKKa OTKPbITUS MEPBOrO MPUEMHOTO 1 cexyHana
okHa (Rx 1 delay)
3azepKa Ha NoATBEPXKAEHME S5 CeKyHA
npucoenuHenms k cetu (Join accept delay)
KonnyecTBO NepenoBTOPOB OTMPAaBKMU 1
CKkopocTb DRO
MolwHOCTb NepenaTymKka 14 nbm
[Mepuon nepenavm AaHHbIX 24 vaca
Mepnop cbopa AaHHbIX 24 vaca
YacoBom nosc UTC +00:00
Bxoabl paboTaloT B pexume MMMYIbCHbIN
y OMNPOC BbIK/OYEH (TOJIbKO MPO3paYHbI

Pexxum onpoca BHeLHero yCTponcTea

paamnokaHan)
CKkopocTb MHTepdenca 9600
buUT naHHbIX 8
YeTHOCTb HeT
CTonoBbIX 6UT 1
TarmayT OTBETa BHELLIHEro yCTpOMCTBa 1000 mc

ns usmeHeHua HaCTpoeK YCTPOMCTBA HEOOXOANMMO NOAKMOUYUTLCSH K HEMY C MOMOLLbIO
nporpammbl «Vega LoRaWAN Configurator». Bol MmOxeTe ckavaTb €€ Ha camTe B pasgene
«[porpammHoe obecrneyeHme», TaM >Ke HaAXOAMUTCS PYKOBOACTBO MO paboTe C
KOHOUTYypaTOPOM. [lepenTun Ha CTpaHuLLY NPOrpammbl.

Pesmana Ne 14.1 o1 02.11.2022 T 9
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BHEWHWN BUA YCTPOWCTBA

Yctponcteo Bera CW-13 npenctaBneHoO B HeOOMbWOM MAACTUKOBOM Kopryce,
CKPYYEHHOM Ha Wypynbl ¢ Kpennenmem nog DIN-penky.

1 - wypynbl @ 2 MM X 8 MM, KPECTOBbIE
2 — DIN-perka C MOHTaXHbIMWU OTBEPCTUSMU @ 3 MM

3 — CWIMKOHOBbBIN YMIOTHUTENb 6€3 CKBO3HbIX OTBEPCTUMN, O6ECNeYMBAOLLINIM CTEMEHD
3alWMTbl KOpryca ycTponcTBa IP65.

Bce anemeHTbl ynpaBneHUs U MHAMKALUMW, a TakXe KOHTaKTbl AAs MOAKIOYEHMS
PacnoNOXeHbl BHYTPM KOpMyca Ha nnaTe.

— o — 4 — CBETOANOHbIN MHANKATOP
5 — KHOMMKa 3anycka
4 6 — KOHTaKTHbIE K/IEMMbI
7 — USB-nopT
5
6

10 I Pesusuna Ne 14.1 o1 02.11.2022
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OMMNCAHWMNE KOHTAKTOB

|_|pl/l noaKIto4YeHnNn pagnomMmogemMa K BHELWIHUM yCTpOI7ICTBaM cnegyetr Yy4YuTbiBaTb
BHYTPEHHIOKO CXEMOTEXHUKY €ro MMMYJbCHbIX BXOA40B, NMPUBEAEHHYIO HMXKE.

[

S N— 7
@ ____________________________________
VCC
. T MOm
e :
I = U '
E — : MCuU
s [ ; -
A =) g L -
ozl UMNYNbCHBIA:; - 5
BXxoQ

Mopaem nmeeTt 10 KOHTAKTOB, non,po6Hoe OMMcaHne KoOTopbiX npmeBeaeHoO B Tabnuue:

KOHTAKT OlNMNCAHUE

-V [MnTaHne -
+V [MnTaHne +
B RS-485B

A RS-485 A

Tx RS-232 TX
Rx RS-232 RX

J,-,j_ CurHanbHas 3emns
In1, In2 VIMnynbCHble BXOAbl 1 1 2
Ona nopknodeHns RS-232 mnun RS-485 mncnonb3yetcs 3emns Jf— AN NOAKIOYEHUS

NMMYNbCHbIX BXOAOB IN1 1 IN2 ncnonbsyetca 3emna L.

CyYeTYmK MMMYNbCOB OCHALLEH aITOPUTMOM aHTUApPEeOEe3ra C NOCTOAHHOM BpeMeHU 5 Mc.
MoacyeT umnynbcoB ocylecTenseTcs ang yactot o 200 lu.

V]MﬂyﬂbCHbIe BXO4bl MOAdeMa MNO3BONAIOT NOAKNKOYaTb LeENnn CO CieayrowmnmMmm Tnnamm
3aMblKaloLWNX KOHTaKTOB!:

® TepKOH;
® MexaHW4yeckas KHOrMKa;

® «OTKPbITbIM KOJIJIEKTOPY.

10 PeBun3ma N2 14.1 ot 02.11.2022
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2 O6opypnoBaHue ¢ MMnNyabCHbIM Bbixogom Tvuna NAMUR He noaaepxuBaeTcs

HOJ’IFIpHOCTb MMeeT 3Ha4vYeHNE TOJIbKO AJ1d Lernn C KOTKPbITbIM KOJIJTEKTOPOM>.

C6poc mokasaHWi MMMNYNbCOB Ha BXOAAxX MPOU3BOAMTCA yepe3 npunoxeHwe «Vega
LoRaWAN Configurator».

MMnynbCHble BXOAbl MOTYT ObITb HACTPOEHbBI AJ19 MCMOJIb30BaHUS B pexmnme «OxpaHa»
yepe3 npunoxeHne «Vega LoRaWAN Configurator». B Takom cnyyae yCTpPOWMCTBO He
ocyllecTBASeT NOACYET UMMNYJSIbCOB Ha «OXPaHHOM» BXOLE, a TOJIbKO CNEeAUT 3@ U3IMEHEHNEM
ero cocrtosHua. B cnyyae cpabatbiBaHua «OXpaHHOro» BXo4a YCTPOMUCTBO aKTUBUMPYETCH U
OTNPaBNSET B CETb COOOLLEHME C CUTHAIOM TPEBOTW.

MakcrMmasbHag BO3MOXHas YaCTOTa reHepauum TPEBOXKHbIX MaKeToB — pa3 B 1 cekyHay.
HACTPOMNKA MMMYNbCHbIX BXOOOB

Mpw NoAKNOYEHNM K NPpUGOPaM yyeTa C MMMY/bCHbIM BbIXOAOM HEOH6XOAMMO YUYNTbIBATb
OCOBEHHOCTM MMMy/ibCa KOHKPETHOro Tuna npubopa y4veTa: Apebesr, MUHMMaNbHas
OJINTENBHOCTb UMMYbCa M May3bl. s 3TOro HEO6XOAMMO CHSTb XapaKTEPUCTUKM MMMYNbCA
ocunnnorpadom nnm NoyYnTb HPOpPMaLMIo OT NPOU3BOAMTENS NpUbopa yyeTa.

B mMomeme peanu3oBaH cCreumnasbHblii NPOrpaMMHbIA GUALTP MUMMNynbcoB. DPuabTp
npeacTaBieH ABYMS HACTPOMKaMWM A9 KaX4oro MMMyJsibCHOro Bxoda (CM. pasgen 4, BKaaKa
«HacTpolkmn»). PaccMOTprUM OCO6EHHOCTM HACTPOeK GpUAbTPALMN AN Pa3HbIX MMMYJIbCHbIX
BbIXOLOB.

1. MexaHUYeCKUn MMMYNbCHbIN BbIXOL,

O6bIYHO MeXaHUYECKMIN MMIMYIbCHBIN BbIXOZ, B MPUOOPax yYeTa peannsoBaH Ha repkoHe,
HO 3TO MOXeT 6bITb M KHOMKa WA Apyras MexaHuKa. [naBHas npobaema TakMx BbIXOAOB — 3TO
npebe3r KOHTaKTOB. B MOMeHT cnaja n opoHTa BO3HMKAET MHOXECTBO AOMOJHUTENbHbIX
NMMY/IbCOB, KOTOPbIE HE HY)XHO YUYMTbIBaTb B nojcyeTe. Kpome Toro, AMTeNbHOCTb MMMYJbCa
nnaBaeT M 3aBUCUT OT TeKyllero pacxofa npuéopa y4yeTa. [ns KOppPeKTHOro nopacyeta
Heo6XxoAMMO  OnNpeaenUTb  MUHUMANbHYIO  JJIMTENbHOCTb  MOJIE3HOrO  MMMy/bCa U
MUHMMaJbHYIO May3y Mexay MONe3HbIMU UMMyAbCaMn (BCE 4YTO MeHblue — apebesr).
MonyyeHHble 3HaYEHNS HEOHBXOAMMO 334aTb B HACTPOMKAX MOAEMA.

MunHUManbHaa OAUTENbHOCTb MONE3HOro nMMmnynbCa — 3TO AJUTENIbHOCTb UMIMYJIbCa,
KOTOPYIO BblAa€T ﬂpM60p y4€Ta Ha MaKCMMaJIbHOM pacxoje (MaKcKManbHbIN pacxon yKa3aH B
nacriopTe npm6opa yqua). OTa ANNTENBbHOCTb HE BKItOYaeT BpeM4d Ha JJ,pe6e3r. MVIHVIMa)'IbHyPO
ANNTENBbHOCTb May3bl MOXHO 3a4dTb paBHOlZ MUHUMaNbHOW AJINTENbHOCTM nMnynbCa WM
6onblue, ecnu HeO6XO,£I,l/IMO. O6bl4HO rnay3a Mmexay mmrnysbCaMu Ha nopsagokK Bblle.
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MuHUMansHas MUHUMaNsHanA
ANATENBHOCTE ANATENBHOCTE
HMNyAbCa naysel
—lp-
apebesr apebesr npebesr time
2. DNIEKTPOHHbBIN UMMYNbCHBIN BbIXOL,

Y 3/1eKTPOHHOIO MMMYNbCHOrO BbIXOAA OTCYTCTBYET Apebesr (BbIxond TUMa OTKPbLITbIN
KONnekTop). Takowm BbIXOL O6bIMHO UMeeT GUKCUPOBAHHYIO ANUTENbHOCTb MMMYbCa. YTOObI
MoAeM 3aPUKCUMPOBaAN  WMMMyAbC Heo6XoAMMO 3a4aTb B HACTPOMKAX MMHUMANbHYIO
DJINTENbHOCTb MMMy/bCa MeHbLle, YemM dakTuyeckas AAUTENbHOCTb MMMYJ/bCa, BblAaBaemMas
NPMOOPOM yyeTa.

MuHHUMansHanA MuHMMansHan
ANWTENBHOCTD ONKUTENBHOCTB
MMNyNbCa naysbl

time
3. [MomMunmMo dunbTpaLMm UMMYJIbCOB MO AJINTEIbHOCTU Nay3bl U UMMYJIbCa B MOAEME
npenycMoTpeHa BO3MOXHOCTb GUAbTpaLMKU MMMynbca No GpoHTY U cnapy. [na netansHow
HaAaCTPOMKK cnefyeT Oo6paTUTbCS K rpyrnne napameTpoB GUKCaLMUM MMMYNIbCOB Ha BXOAAX.
JloCTynHbl 3Ha4yeHMsa: "No 3aMblkaHWio” (MO cnady), "Mo pasmbikaHuo” (MO GPOHTY) Man "no
3aMbIKaHUIO N PA3MbIKaHUIO".

VIMNynbCHble BXOAbl MOAEMA MO YMOJYAHUIO HAXOAATCH B COCTOSIHUWM JIOTMYECKOW
eanHMLbI (pPa3oOMKHYTbI). ECn npon3BeCcTM 3aMblkaHWe OAHOMO 13 BXOAOB Ha KOHTakT GND, 1O
NPOW3OMAET cnaj CUrHana LO COCTOSIHUS JIOTMYECKOro Hysa. [lpn HacTpomke dumkcaumm
MMMYyJSIbCa NO YMONYaHUIO (MO 3aMblKaHMIO) TaKOW MMMYNbC ByAeT MOCYMTAH.

Cnap curHana ®pPOHT cUrHana

time
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MHONKALWMA YCTPOWUCTBA

o BE2a
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YCTpONCTBO UMeET OAMH CBETOANOLHbIN MHAMKATOP KPACHOIO LIBETA, PACMONOXEHHbIN
Ha nnate. VHAMKaUMS MCNOJIb3yeTCs TONMbKO Ha 3Tane aKTMBauuM YCTPOWMCTBA B CeTU

LoRaWAN®.

~— A
=)
PacnonoxeHune ©
CBETOAUOAHOro
WHAMKaTOPa Ha °
nnaTte
' . = = ]
e = =
& = =]
B =0 @
 wwu = = ==
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CUTHANT MHOUKATOPA 3HAYEHUE

KopoTkue BCrbILKK

OnHa ovHHag
BCMbIWKa B TedeHune 5 ¢

Tpw Bcnbiwkn no 1l c

NaeT npouecc NpnucoeamHeHns K ceTm

YCTpONCTBO YyCMNELWHO NPUCOeANHEHO
K CETU 1 B aKTUBHOM pEXMME

[MonbiTka NpUcoeanHEHNS
OKOHYMNach Heypaven

B Cllyvae HeyCI'IeLIJHOﬁ nonbiITKN MNMpUcoeguHeHnsa K CeTu yCTpOVICTBO
npoaAoO/DKNT HaKoMmJ1IeHUne OaHHbIX U 6y,u,eT OCylleCTB/IATb NOMNbITKU
npncoeanHEHUd K CeTh pa3 B 1 vac
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PEKOMEHOALMUW MO MOHTAXY

Ina obecnevyeHns yCTOMYMBOM PafMOCBSa3M Mexay 6a30BOM CTaHUMEN U OKOHEYHbIM
YCTPOMCTBOM PEKOMEHYETCS U3beraTb yCTaHOBKM OOOPYAOBaHMS B MECTa, MpeacTaBasiowme
COOOW HenmpeopoNVMble Mperpagbl AN MPOXOXAEHWUS  pPaguMOCUrHana, TakuMe Kak:
apMUPOBaHHbIE MEPEKPLITUSA U CTEHbI, MOABAJIbHbIE MOMELLEHWNS, MOA3EMHbIE COOPYXKEHUS 1
KONoAubl, CTajlbHble Kopoba U T. 4.

Mpu pa3sBopavmMBaHUKM CETU, BKIKOYAOLLEN B Cebd 60/bLIOE KOMMYECTBO OKOHEYHbIX
YCTPOWCTB, HEOOXOAMMbBIM 3TaNOM SIBSETCS BbIMOJAHEHME PabOoT MO PaanNOMNIaHNPOBAHMIO C
NpPoBeAEHNEM HAaTYPHbIX SKCMNEPUMEHTOB.

I'Iepep, Ha4daJloOM MOHTaXHbIX pa60T Heo6xoaAMMO y6eJJ,VITbC$I, YTO Ha
o6opyp,OBa|-|vm YCTaHOBJ1€Ha nocyieaHAA BepCuUid NpoLLnNBKHU

Ins OCyLlecCTB/IEHNA MOHTAaXXa NoHago6bUTCH:

® OTBEPTKa KPECTOBAY;
® wunno;
® HOX 4149 3a4YNCTKM NPOBOAa;

© HOYTOYK.
[MowaroBbln MOHTaX BbIMSANT CNefyowmm 06pa3oMm:

1. HacTpowka BCcex YyCTPOWCTB M NOAKIOYEHNE UX B 0OLLYIO CeTb (CM. PykoBOACTBO MO
Pa3BOPaAYMBAHUIO CETKN) — KaK MPaBUIO BbIMOJIHAETCS B oduce.

2. OnpepeneHve yaayHblix MeCT A1 MOHTa)ka Ha OObeKTE C MOMOLLbIO TeCcTepa CeTU.

ObecTovmBaHME NOAKAOYAEMOrO O60OPYAOBaHNMS, MPUOOPOB yyYeTa 1 np.

4. WN3rotoBsieHMe OTBEPCTUM B CUJIMKOHOBOM YIJIOTHUTENE NOA NMpOoBOAa — CTPOro no
KONM4yeCTBY NPOBOAOB. HEO6XOAMMO MOMHUTB, YTO NPOBOL AOJHKEH ObITb KPYTOro
cevyeHus 1 He bonee 3 MM B IMaMETpPeE.

W

Mpun ypaneHuUn ynnoTHUTENSl, a TaKXe MNpU YCTaHOBKe MNPOBOAOB
Apyroro guameTpa Uin cedeHUst BO3MOXXHO yXyALleHUe XapaKTepUCTUK
YCTPOMCTBa BMIOTb A0 BbIXOAA U3 CTPOS BC/IeACTBME NONaAaHusa Bnaru
BHYTPb Kopnyca

5. TlopknoyeHme BCex HEOOXOAMMbIX MPOBOAOB B Knemmbl CI-13.
6. 3anycK yCTPOMCTBa — NePEBOL B PEXUM «KAKTUBHBIN» U pernctTpaumsa B CETU.
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7. C moMoLLbto HOYT6HYKa yoeanTbCs, YTO YCTPONCTBO YCMELWHO nepefaeT AaHHbIe.

8. lepen cOHOpKOW YCTPOMCTBA

Heo6XooMMO

COpPOCUTH

HaKorvieHHble  Mpn

TECTUPOBAHUMN U MOAKMOYEHNUM MMMYbChl MyTEM Ha)aTua CneunanbHOM KHOMKKU B
npunoxxeHnm «Vega LoRaWAN Configurator»

9. C6opka ycTpomncTaa.

10. MoHTax DIN-penkn nanm gpyrom OOCTYMHbIA CNOCO6 KpenneHus yCTPOMCTBA Ha

obbekTe.

PeBn3ng N2 14.1 ot 02.11.2022
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PABOTA MOJEMA B PEXUME NMPO3PAYHOIO PAONOKAHAA

[ng BO3MOXHOCTU UCTMONb30OBAHMUSA MOLEMA COBMECTHO C Pa3/IMYHbIMU NPOrpaMMHbIMU
KOMMJIEKCaMK AncneTyepmsannm npmbopoB yYéTa U NPOMbILLIEHHOrO O60PYAOBAHUS B HErO
no6aBneHa BO3MOXHOCTb paboThl B MPO3Pa4YHOM pexmnme. B aTom pexmnme mogem paboTtaeT
KakK NpPOCTOM KaHan cBa3n Mexay ceTbto LORaWAN® 1 noakntoveHHbIM BHELLIHUM NPUG6OPOM.
CW-13 moxeT nonydaTb 13 LoRaWAN® ceTm paHHble, npeaHasHayeHHble AN BHELIHEro
YCTPOMCTBA, N 6€3 Kakom-nnb6o 06paboTKM nepenaBaTb UX B MHTepdenc RS-232 nnm RS-485.
Echn BHewHee yCTPOMCTBO OTBEYaeT Ha 3anpoc, MOLEeM Mepefa&T MNoJlyYeHHble AaHHble
06paTHO B CETb, TakxXe 6e3 06pabOoTKK, B BULE OOHOIO MM HECKONIbKNX MaKETOB.

Takum 06pasom, B MPO3PAYHOM pexmme MogeM He GopMUpyeT 3anpoc U He
obpabaTbiBaeT OTBeT OT npubopa yuyé€ta. O643aHHOCTb CHPOPMMPOBATL 3aMpoChl W
aHaNM3MpPOBaTb OTBETbI MOJIHOCTHIO JIOXNTCS Ha BHELLHEE NPUIOXeHKe, paboTatollee C Bera
CWM-13 yepe3 ceTb LORaAWAN®.

[ns obecneyeHms paboTbl yCTPONCTBA B MPO3PAaYHOM PEXMME HEOHXOANMO YCTaHOBUTb
cneumanbHoe 1O «LoRa2TCP» un «loT Vega Server», KOTOpoOe MOXHO CKayaTb Ha canTe
iotvega.com. TaM >e Ha CTpaHuue MPUIOXEHUS HaXOAUTCS PYKOBOACTBO MO MEPBUYHOM
HaCTpoWKe paboTbl YCTPOMCTBA B MPO3PaYHOM pPEXMME.

B Bera CI1-13 pexxmm npo3padyHOro paamokaHana 4OCTyneH BCeraa BHe 3aBUCMMOCTU OT
HaCTPOEK.

PABOTA MOJEMA B PEXMME CAMOCTOATE/IbBHOTO OMNMPOCA

Bera CU-13 moxeT paboTaTb B peXMMe CaMOCTOSAATENIbHONO OMnpoca JtobbIX
NOLK/MOYEHHbIX MO MHTepdency RS yctpowncts. ns atoro B nporpamme «Vega LoRaWAN
Configurator» Hy>HO co34aTb M HACTPOUTb HEOOXOAMMbIE KOMaHAblI 3aNPOCOB N OXUAAEMbIX
oTBeTOB. [locne 3Toro Moaem onpawmBaeT MOAKIOYEHHOE YCTPOWCTBO C 3aJaHHOWM
nepuoanyHocTbio oT 1 no 65535 cekyHpa. [Npu nonydyeHun onpeneneHHoro oTeeTta MoAeM
MOXET OTNpaBuTb NakeT B ceTb LORaWAN®,

[MOCKOMbKY 3anpoChbl U OTBETbl HAaCTPaMBalOTCs BPy4HYO, mogem Bera CU-13 moxeTt
onpalmrBaTh t06bIE MOAKIOYEHHbIE YCTPONCTBA NO NIOH6OMY NPOTOKONY Yepes nHTepdenc RS-
232 nnn RS-485.

Ins HaCTpOMKM pexrmma CaMOCTOATENbHOrO onpoca HeobxoaumMo BO BKanke «Bera
CWM-13232 rev.2» wnn «Bera CW-13485 rev.2» B Bbinagamowem meHiwo «OnpawmvBaTth
NOAKJIIOYEHHbIE YCTPONCTBA» BbIGPATb XKENAaeMbI MYHKT.
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Hacrpoiitn nrTepdeiica

CKOpOCTL: 9600 -
BUT AaHHbIX: 8 6ut 7
HeTHocT: HET i
Cronossix 6uT: 1 cTonossid GuT a
TaiMayT 0TBETA BHEWHEr0 YCTPOiCTEa: 100ms -
OnpawHBaTh NOAKAIOHEHHLIE YCTPOACTER: Onpoc seikn.

MpeAyCTaHOENEHHEIE VTP O CTER
KomaHae! ModBus

MpoussonbHbIi

HacTpolikin nepenaqn nokasaHui
F.'IBKcnupT HaCTpoeK.

Mepioa Nepeaaq AaHHsIX: 24 vaca -
hinopT HacTpoek:
Mepuon chopa AaHHbIX: 24vaca -
Yacosoit noAc: UTC+00:00 -

Q¥ NonyanTs HacTpoli MeTiu BPEMEHH ANA NPO3PaYHOTO PAANOKaHANa

o TIDUMEHITE HACTPOIKK

B pexunme camoCToATeNbHOro Onpoca MOXeT 6biTb 4 BapuaHTa paboThl. Bo Bcex
peXMMax aKTUBEH «MPO3payHbIM pafnoKaHan» U nepuoamyeckas oTrnpaBka MHbopmaumm o
HAKOMIEHHbIX MMMYJIbCax, TPEBOrax U NPOYMX NapameTpoB ycTpomncTea Bera C/1-13.

CaMOCTOSITENIbHBIN  OMNPOC OTK/OYEH. B 3TOM ciyyae CaMoOCTOATENbHbIM OMpoOC
MOLK/MOYEHHbIX YCTPOUCTB HE MPOU3BOAUTCS.

[MpenyCcTaHOBNEHHbIE YCTPOWCTBA. PeXuMm, MNO3BONSIOWMM HAaCcTPOUTb OMpoC 4O 6
YCTPOUCTB MOALEPXMBAEMbIX TUMOB.

OrpalWMBaTE NOAKMIOHEHHEIE YCTRORCTEa: MpeaycTaHosneHHsIe yCTpoicTsa w7

KomaHas!

MpuHy AUTENbHBI onpoc

HacTpafii nepeaaqm noxasaxmi

Mlepioa nepenadi AaHHSIX: 24vaca -
Mepioa cBiopa AaHHbix: 24vaca -
Uacosoii nosc: UTC+00:00 -

METiHM BPEMEHI ANA NROIPAHHOT PAAMOKAHENE
HacTpofika onpoca yeTpoiicTs

Anpec sHewrero ycTpoficTea 1t

Anpec BHewHero yCTpoficTEa 2t Mepkypuii 20X

Biaxcnopr actpoex Shepromepa CE102M

Aapec sHewHere yoTpoiicTea 3: Mynse CTK-15-M-RS-485

alMnopT HacTpoek

Anpec BHewHero yCTpoficTEa 4

Anpec sHewHero ycTpoficTea 5t

SIaIGIGICIG

@ Monywnrs racrpoiin Aapec sHewHere yCTpoiicTea 6:

4 MpUMEHUTB HACTPOTiKM

ModBus RTU. O6meH paHHbIMKM C noaktodeHHbIM K C-13 yCTpOMCTBOM NPOUCXOAUT C
ncnonb3oBaHmem npotokona ModBus RTU. [Mpu HeO6XoAMMOCTM 3TOT PEXUM MOXHO
HaCTPOUTb, BOCMOJIb3OBAaBLNCH Knasuwen «1o6aBuTb HACTPOMKY». B pacKpbIBLUEMCS MEHIO
MOXHO MPOBECTU HAaCTPOWKY C/IEAYIOLMX NapaMeTPOB:
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ONpawMBaTh NOAKMIOHEHHBIE YCTPOMCTBA: ModBus =

KomaHas!

I T

Hacrpofiy nepeaav noxasariti

Mepyoa nepeaa| AaHHsIX: 24uaca -
Mepvoa copa AakksIX: 24uaca -
\acosoii nosic: UTC+00:00 -

MeTKM BpeNeHi AR NPO3PAUHOr0 PARMOKaHANa

Hacrpoiia onpoca ycTpoficts

Slave ID: 0 || @yraums: |01 (0x01) Read Coil Status v | Data: | |

Mask: [ ]

Rsxcnopt Hacpoex caa | ]

daimnopT 1 -
[ eorTacros Ecrvt cosnano: | OTnpasuTs secs naker ¥ YeravosuTs nepuoa [7], ¢ | 1 Oxwganve otsera, c: | 1 MeTkuspevern || CRC

YaanaTs HacTpolixy

Q Nonyunts HacTpoiikin [o6aBuTh HaCTPOIKy

' MpyMeriTb HaACTPOiiKM

Slave ID — appec NOAK/IKOYEHHOrO YCTPONCTBA.
QyHKUMS — GYHKLMSA OnMpoca PerncTpoB rno npotokony ModBus RTU.

Data — none, B KOTOpOM cniegyeT nponmncaTtb PDU cornacHo npotokony ModBus RTU, a
TaKXXe KOHTPOJIbHYIO CyMMY, ecnn He ycTaHosneH dnar CRC B rpynne HacTpoeK LaHHOro
3anpoca.

CRC — ¢dnar, ycTaHOBKa KOTOPOro pa3spellaeT nnm 3anpelaet otnpasky CRC B cocTase
naketa B ceTb LORaWAN®.

OXunagaHne oTBeTa — MNapaMeTp, OTBeYallWUM 3a BpemMs OXWAAHUS OTBETa nocie
OTNpaBKK 3anpoca. B cnyyae, ecnn oTBeT OT NMOLK/IOYEHHOrO YCTPOWCTBA He MOCTYnui B
TeYeHMe yKa3aHHOro MpoMexyTka BpeMeHu, To B ceTb LORaWAN® oTnpaBnseTcs nakeT C
COOTBETCTBYOLWEN MHOPMaLMeN.

YcTaHOBUTH nepuro — BKJIIOYEHME AAHHOMO napameTpa no3BOJIIET HACTPOUTbL Nepuos
OTMpPaBKM 3anpoca B MHTepPeNC MOAKIOYEHHOIO YCTPOWMCTBA Oonee rmbKo, HexXenm 3TO
npensioXeHo B popmaTe CTaHLAPTHbIX NepMoaoB CObopa 1 Nepenayn AaHHbIX.

Mask — macka KOTOpasda HaknagblBae€TCqd Ha OTBET OT NMOAKIIOYEHHOTO yCTpOVICTBa.

Pattern — nocnenoBaTeNbHOCTb 6GaWTOB C KOTOPOW CPaBHUBAETCA OTBET OT
NOAKIOYEHHOIO YCTPOMCTBA.

MeTka BpemMeHu — dnar, No3BONSIOLWMM BKIOYATh B COCTAB MakeTa OTMNpaBasgeMoro B
ceTb LORaWAN® MeTKy BpeMeHH, B KOTOPYIO 6bl1 MPOU3BEAEH ONMPOC BHELLHErO YCTPOMCTRA.

[Tpumepei
BapwuaHT 1 (mnonHoe coBnaaeHme):

B oTBeT Ha 3anpoc, MOAKMOYEHHOE YCTPOMCTBO OTMPABMIO TaKOW MakeT OaHHbIX:
010203040506070809 (9 6anT BaHHbIX)

Monb3oBaTenem nponuncaH nattepH (Pattern):
019999990506070809 (9 6avT AaHHbIX)
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Monb3oBaTenem nponmncaHa macka (Mask):
FFOOOOOOQFFFFFFFF (pa3mep mackun — 9 6anT)

FF — roBOpUT O TOM, YTO 3TOT 6ANT K3 NaKeTa AAHHbIX OT MOAK/IKOYEHHOIO YCTPOMNCTRA,
NOMIHOCTbIO CPaBHMBAETCH C NMaTTepHOM (Pattern)

00 — roBOpUT O TOM, YTO ITOT HANT HE CPaBHMBAETCA C NaTTepHOM (Pattern)

\01102\03\04105106\07108\09\
\FF\OO\OO\OO\FF\ FF\ FF\ FF\FF\
01199199199\05\06\07\08\09\

BapwaHT 2 (HeT coBnaaeHus):

OTBeT ycTpowncTBa: 010203040506070809 (9 6anT AaHHbIX)
Macka (Mask): FFOOOOOOQOFFFFFFFF (pa3mep mackmn — 9 6anT)
MatTepH (Pattern): 019999990506070101 (9 6anT AaHHbIX)

\01102\03\
\FF\00\0
10)

=
S
9
(o)}

4\05\06\07108109\
\OO\FF\ FF\ FF\ FF\FF\
199199199\05\06\07 0l \ B

(@)

=
e}
S

Ecnn coBnasno — napameTp, 3HaYeHMe KOTOPOro NO3BONSET ONpefeNinTb, YTO cnepyeT
cAenaTb C OTBETOM MOAK/IIOYEHHOIO YCTPOMCTBA MOC/E CPpaBHEHUS C naTTepHOM. OTNpPaBUTb
eCnu COBMaso UM He NPOMU3BOANTL OTMNPAaBKy. B cnyvyae ecnu coBnafeHUs HET, NakeT B CeTb
LoRaWAN® He oTnpaBngeTcs.

[MpOWM3BObHLIN. B JIaHHOM peXxmme, NOMb30OBaTENO NpenaraeTca NnponmcaTb 3anpochl,
KOTOpble 6yayT OTNPaBAsTbCA B MHTEPDENC MOAKIIKOYEHHOIO YCTPONCTBA C YCTAHOBJIEHHbBIM
nepmnonoMm. lNonb3oBaTeslb MOXET 3a4aTh NOOYIO NOCNEeA0BATE/IbHOCTb 6ANTOB, YTO NO3BONSET
CaMOCTOSITENIbHO OpraHM3oBaTb PaboTy C YCTPOMCTBOM, MPOTOKON O6MeHa KOTOPOro He
nopgaepxaH B CW-13. [Ind TOYHOW HACTPOWMKM HEO6XOOAMMO HaxkaTb KHOMKY «J[lo6aBUTb
HaCTPOMKY».

OyHKuMoHan napameTpoB Mask, Pattern v apyrux aHanoruvyeH pexumy
CaMOCTOSITENILHOIrO onpoca no npoTokony «ModBus RTU» (cTp. 18).
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B naHHOM paspene onmcaHa mocnenHas Bepcus NpoTokona obmeHa aaHHbimm CU-13 ¢
cetbto LORaWAN®. Bepcua npoTokona yCTpOWCTBa oTo6paxaeTca B «KoHobuUrypatope» BO
BKnagke «MHpopmaumsa».

B nonax, cocrofiimMx M3 HECKOJIbKUX 6aiT, Mcnonb3lyetcs MNOpSAOK
cnepoBaHu4 little-endian

MOJEM BETA CU-13 MEPEAAET MAKETbI CIEAYIOWNX TUMOB

1. TakeT C TeKyLLMMM MOKa3aHUIMU

MepenaeTcs perynspHo uam no cobbiTnio Ha LORaWAN® nopT 2

Pasmep B 6antax OnucaHue nong Twvn faHHbIX

1 6ant [MpuynHa Nnepenaym NakeTa uint8
00 — o BpemeHu,
01 — no oxpaHHOMYy BxOoAy 1
02 — Nno oxpaHHOMY BXOAyY 2

4 6anTa Bpems popmmpoBaHms nakeTa unixtime uint32
1 6ant TemnepaTtypa, °C int8
4 6anTa Noka3aHuWsa Ha Bxoae 1 (B 3aBUCMMOCTU OT TUMa - uint32

4YMCNO UMMYJIbCOB, NMMH6O COCTOSHNE
0 — pa3oMKHYyT, 1 - 3aMKHYT)
4 6anTa [Moka3aHua Ha Bxoge 2 (B 3aBUCMMOCTM OT TUNa - uint32
4YMCNO UMMYJIbCOB, NMMH6O COCTOSHNE
0 — pa3oMKHYyT, 1 - 3aMKHYT)
1 6ant 3HayeHre OCHOBHbIX HACTPOEK (6UTOBOE none) uint8

PaCLLIIACI)pOBKa OUTOBOrO MoJsa «3Ha4YeHMUsA OCHOBHbIX HaCTpOEK»

but 3HauyeHue

0 6ut 3anpoc noaTeepxaeHus naketos O - BbIK/ItOYEH, 1 — BK/IIOYEH
16ut Pexxum Bxoga 1: O — MNyNbCHbIN, 1 - OXpaHHbIN

26Ut Pexxum Bxogza 2: 0 — MNyJIbCHbIN, 1 - OXpaHHbIN

3,4,5 6uThl [Mepuopn nepenayn LaHHbIX:

|3 ==0|4 == 0|5 ==0| - 5 MUHyT
|3 ==1|4 == 0|5 == 0] - 15 MuHyT
|3==0]4 ==1|5==0]| - 30 MUHyT
|3==1|4==1|5==0| - 1 vyac
|3 ==0|4 == 0|5 ==1| - 6 yacos
|3 ==1|4 == 0|5 ==1| - 12 yacos
|3 ==0|4 == 1|5 == 1| - 24 yaca

6,7 6UTHI Pexxnm paboTbl MHTepdenca:
|6 == 0|7 == 0| - TONbKO NPO3PaYHbIN PaJnoOKaHa
|6 == 1|7 == 0| - onpoc Npnb0OPOB y4ETa
|6 == 0|7 == 1| - ModBus
|6 == 1|7 == 1| - NPOM3BOSbHbIN
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2. [lakeT C JaHHbIMW OT BHELWHEro YCTPONCTBA 419 PEXMMOB «[1pO3payvHbin pagnoKkaHan»

n «[TpOn3BOJIbHbLINY

OTtnpaensgeTtcs ycTponctsoM Ha LORaWAN® nopT 2

Pasmep B 6amnTax
1 6ant

1 6ant

2 6anTa

1 6ant

1 6anTt

1 6anTt
MacCCuB

OnuncaHne nong

[NpunynHa Nnepepaym nakeTa 13 - NakeT C JaHHbIMK OT
BHELLUHEro yCTPONCTBa 419 PEXUMOB “[1po3payHbii
pagnokaHan” n "Tpown3BonbHbIN"

[TopsaKOBbIN HOMEP HAaCTPOWKK B KOHbUTypaTope
(ons Nnpo3payHoro paamokaHana scerga 0, otcuet ¢ 0)
O6wWwmin pasmep NOJyYeHHbIX Yepes3 nHTepdenc
OAHHbIX

Pasmep AaHHbIX B TEKyLLEM NakeTe

[MopsaKOBbIM HOMepP NakeTa (B Cinyyae nepenaydn
HECKONbKMX MAaKeTOB, KOrAa AaHHble HE MOMELLAOTCS
B 04unH, otcyeT ¢ 0)

Obuee KONNMYeCTBO MaAKeTOB

JaHHble [1-39 6anT]

Twn naHHbIX
uint8

uint8

uintl6

uint8

uint8

uint8

TexHonormnsa nepegavm paHHbix LORa HaknagbiBaeT OrpaHUYEeHUs Ha MaKCUMalbHbIM
pa3mep NakeTa, B 3aBUCUMOCTM OT CKOPOCTU, Ha KOTOPOW NepenaeTcs AaHHbIM NakeT. B cnyyae
€C/IN AaHHble, MOJlyYeHHble Yyepe3 BHEWHUN MHTepdeNc, He MOryT 6biTb NMepedaHbl B OAHOM
nakeTe, OHM Pa3bUBaOTCA HA HECKOJIbKO NAaKETOB, KOTOPbIE NepeaatoTca nocaenoBaTeNbHO.

3. [lakeT C JaHHbIMU OT BHELLUHEro yCTpOMUCTBa A1s pexunma «ModBus RTU»

OTnpasnsietcsa ycTponcTtsoM Ha LORaWAN® nopT 2

Pa3smep B 6anTax
1 6anTt

1 6anTt
2 banTa
1 6anTt

1 6anT

1 6anTt
2 6banTa
MaccuB

OnuncaHne nong

lNprnynHa nepepaym naketa 04 - NnakeT C AaHHbIMU OT
BHELIHEro yCTpOMCTBa 15 pexunma "ModBus RTU"
[TopsaKOBbIN HOMEP HAaCTPOWKK B KOHbUTypaTope
(oTcueT c 0)

O6wWwmin pasmep NOJTyYeHHbIX Yepe3 nHTepdenc
OAHHbIX

Pa3smMep LaHHbIX B TEKYLLEM MaKeTe

MopsaKOBbIM HOMEpP NakeTa (B cnyyae nepenaym
HECKOJIbKMX NaKeTOB, KOrAa AaHHble He MOMeLLatoTCs
B oanH. OTcyeT ¢ 0)

Obuee KONNMYeCTBO MaKeToB

ALpec CTapTOBOIro permcrpa

HaHHble [1-37 6anT]

Twun gaHHbIX
uint8

uint8
uintlé
uint8

uint8

uint8
uintl6

4. [NakeT C AaHHbIMU OT BHELLUHEro yCTPOMUCTBA AJ1s1 PEXMMOB «[1pO3payHbIv pagmnoKaHan»
N «[1PON3BOJIbHBIN» C METKOW BPEMEHN

OTnpaBnsetcsa ycTponcTtBsoM Ha LORaWAN® nopT 2
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Pasmep B 6amnTax
1 6ant

OnuncaHne nong

MpuumnHa nepenayum naketa 05 - nakeT € AaHHbIMUK OT
BHELLUHEro yCTPONCTBa 419 PEXUMOB “[1po3payHbii
pagnokaHan” n "Tpown3BonbHbIN"

Twn naHHbIX
uint8

4 6anTa Bpema dopmMmmpoBaHms nakeTa unixtime uint32

1 6anT [TopALKOBbIM HOMEP HAaCTPOWKK B KOHPUTypaTope uint8
(oTcueT c 0)

2 6anTa O6Wwmin pasamep NOJyYeHHbIX Yepe3 MHTepdenc uintlé
JaHHbIX

1 6anT Pa3mep LaHHbIX B TEKYLLEM MaKeTe uint8

1 6ant MopaaKoBbIM HOMepP NakeTa (B Ciyyae nepeaaydn uint8
HECKOJIbKMX NMaKeTOB, KOrAa AaHHble He MOMeLLatoTCs
B oaunH. OTtcyeT ¢ 0)

1 6ant Obuiee KONMYECTBO MaKeTOB uint8

MaccuB JaHHble [1-35 6anT] -

5. [lakeT C JaHHbIMW OT BHELWIHEro yCcTpoucTBa Ana pexmma «ModBus RTU» ¢ meTkow

BPEMEeHMU

OTnpaBnsieTca ycTponcTtBoM Ha LORaWAN® nopT 2

Pasmep B 6anTax

OnucaHwve nong

Tun paHHbIX

1 6ant [NpnynHa nepepayvm naketa 06 - MakeT € AaHHbLIMKM OT  UINt8
BHELIHEro yCTpoMnCcTBa ans pexunma "ModBus RTU"

4 6anTa Bpema dopmMmmpoBaHmMs nakeTa unixtime uint32

1 6ant [TopsaKOBbIN HOMEP HAaCTPOWKK B KOHbUTypaTope uint8
(oTcueT c 0)

2 6anTa O6wWwmin pasmep NOJTyYeHHbIX Yepe3 nHTepdenc uintlé
OAHHbIX

1 6ant Pasmep OaHHbIX B TEKYLLEM NaKeTe uint8

1 6ant MopsAKOBbIM HOMepP NakeTa (B Cnyvae nepenadn uint8
HECKOJIbKMX MaKeTOB, KOrAa AaHHble He MOMeLLatoTCS
B oanH. OTcyeT ¢ 0)

1 6ant Obuee KONNMYeCTBO MaKeToB uint8

2 banTa ALpec CTapTOBOro permcTpa uintl6

MaccuB HaHHble [1-33 6anT] -

6. MNakeT ¢ AaHHbIMM ONPOCAa CYETYMKOB INEKTPOIHEPTUN

OTnpaBnsieTcsa ycTponcTtBoM Ha LORaWAN® nopT 2

Pasmep B 6anTax

OnucaHwue nong

Twn paHHbIX

1 6ant MpuumHa nepegaym naketa 07 - oNnpoc cyeTymka uint8
3NEKTPO3HEPrnm
1 6ant Tun yctpowncTea 01 - SHepromepa 102M, 02 - uint8
Mepkypun 206
4 6anTa CepuinHbIn HOMep Npubopa yyeTa uint32
1 6anT PesynbTat onpoca (1 — ycnex, O - ownbKa) uint8
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4 6anTa
4 6anTa
4 6anTa
4 6anTa
4 6anTa

Bpems cHsaTKa nokasaHmm unixtime
MokazaHumg, *100 (tapund 1)
Mokazanus, *100 (tTapud 2)
MokazaHug, *100 (Tapud 3)
MokazaHug, *100 (tTapud 4)

7. lakeT ¢ faHHbIMKM OT CYETYMKaA Tenna

OTnpaBnsietcsa ycTponcTtsoM Ha LORaWAN® nopT 2

Pasmep B 6amnTax
1 6ant

1 6anT

4 6anTa
4 6anTa
8 6anT

4 6amnTa
4 6amnTa
2 6anTa

2 6banTa

2 6anTa
4 6anTa
4 6anTa
1 6anT

OnucaHne nons

MpuynHa nepenaym naketa 08 - onpoc cyeTymKa
Tenna

Tun yctpownctsa 03 - [Nynbc CTK-15

CepuinHbIn HoOMep Npubopa yyeTa

Bpemsa popmmnpoBaHmMs nakeTa unixtime
KonnyecTBo noTpebieHHON TENNOBOM SHeprnm, BT
CyMMapHbI O6beM TEMIOHOCTUTENS, N

Bpemst HapaboTku, Y

Tekylwas TemnepaTtypa B nojatoem TpyoonpoBoae
°C*100

Tekyuiaa TemnepaTypa B O6paTHOM TpybOnMpoBoOae
°C*100

Tekywmin pacxon TennoHocuTens, i/yac

TekyLwnm pacxon TennoHoCUTeNs, n/4ac
MoLwHocTb, BT

Cpepna' (HocuTenb)

uint32
uint32
uint32
uint32
uint32

Twn naHHbIX
uint8

uint8

uint32
uint32
uint64
uint32
uint32
uintl6

uintl6

uintl6
uint32
uint32
uint8

8. lNaker, nepe,u,aBaeMbM npn OTCYTCTBMIN OTBETA OT NMOAKIOHYEHHOTIO npm6opa y4yeTa

Pasmep B 6antax OnucaHue nons

1 6anTt

1 6ant
1 6anTt

4 6anTa

9. lNakeT, nepefaBaemMblt NpW OTCYTCTBMM OTBETa OT YCTPOMCTBA

MpuumHa nepegayum naketa 09 - HeT oTBETa OT
YyCTPOWCTBA

[TopaaKOBbIM HOMEP HAaCTPOWKM B KOHPUTypaTope
Tun yctponctea 01 - SHepromepa 102M, 02 -
Mepkypun 206, 03 - Mynbc CTK-15

CepuinHbIn HOMep Npubopa yyeTa

NOJIb30BaTEIbCKMN 3anpocC

Mepenaetcs Ha LORaWAN® nopT 2

Pa3mep B 6antax OnucaHume nong

1 6anT

1 6anTt

MpuynHa nepepaym naketa 10 - HeT oTBeTa Ha
nosb3oBaTenbCkun nnn ModBus 3anpoc
[MopsaKOBbIN HOMEP HAaCTPOWKK B KOHbUTYypaTope

Twn paHHbIX
uint8

uint8
uint8

uint32

Ha ModBus wnu

Twn paHHbIX
uint8

uint8

! Mone Cpeaa (HocuTensb) KoAMpPYeETCA B COOTBETCTBUM € NPOTOKoNoM MBUS (pasaen npoTtokona 8.4.1 Measured Medium

Variable Structure)
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10. [MakeT, nepefaBaeMbit MPU BOCCTAHOBIEHUN OOMEHA C NPUHBOPOM yyeTa

Mepepaetcs Ha LORAWAN® nopT 2

Pa3mep B 6anntax OnucaHue nong Twvn faHHbIX
1 6ant MpuunHa nepenayum naketa 11 - BOcCTaHOBNEH OOMeH  uint8
C YCTPOWCTBOM
1 6ant [TopsaKOBbIM HOMEP HACTPOWKK B KOHbUTYypaTOpe uint8
1 6ant Tun yctpowncTea 01 - SHepromepa 102M, 02 - uint8
Mepkypun 206, 03 - Mynbc CTK-15
4 6anTa CepuinHbIn HOMep Npubopa yyeTa uint32

11.MNakeT, NnepegaBaeMbii NP BOCCTaHOBNEHUM OB6MEHa C NPUHGOPOM yyeTa NOCPEACTBOM
nosb3oBaTeNbCKOro nam ModBus 3anpoca

Mepenaetcs Ha LORaWAN® nopT 2

Pa3smep B 6antax OnucaHue nons Twn pgaHHbIX
1 6ant MpuunHa Nnepenaym naketa 12 - BOCCTaHOBNEH O6MeH  uint8
C YCTPOWCTBOM MO MoJib3oBaTeNbCKOMY nan ModBus
3anpocy
1 6ant [TopsaKOBbIN HOMEP HAaCTPOWKK B KOHbUTYypaTope uint8
12. [MakeT C HaCTpoMKamMu

Mepenaetcs ycTtponcTBoM Ha LORaWAN® nopt 3

Pasmep B 6antax  OnucaHue nons Twn AaHHbIX
1 6ant [MpuymHa nepenayn NakeTa, 4ns AaHHOro nakeTa == uint8
2 6anT ID napameTtpa uintl6
1 6anT OnvHa paHHbIX (len) uint8
len 6anTt 3HayeHwe napameTpa =mmm-
2 6anTt ID napameTpa uintl6
1 6anT OnvHa paHHbIX (len) uint8
len 6anTt 3HayeHue napameTpa  =mmm-
2 6anT ID napameTpa uintl6
1 6ant InvHa naHHbIX (len) uint8
len 6anTt 3HavyeHWe napameTpa mmmes
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MOJIEM BETA CU1-13 MPUHUMAET NAKETbI CAEAYIOWNX TUMOB

1. TlakeT C 3aNpOCOM HaCTpoOeK
Mepenaetcs npunoxeHmem Ha LORaWAN® nopT 3

Pa3smep B 6anTtax OnucaHue nons Twun paHHbIX
1 6ant [MpuymMHa Nepeaaym NakeTa - 3anpoc HacTpoek 01 uint8

B oTBeT Ha LaHHbIM NakKeT yCTPOMCTBO MNpULLIET NakeT C HaCTPOMKaMM.

2. TlakeT ¢ paHHbIMKU Ans nepenaym B uHTepdenc RS-232 nnm RS-485
MepenaeTca npunoxeHmem Ha LORaWAN® nopt 2

Pa3mep B 6antax OnucaHue nons Twn gaHHbIX
1 6ant [NpunynHa Nnepepaym naketa — 04 uint8
MaccuB [aHHble

3. [lakeT c KOMaHAOM Ha BHeoYepeaHOW OnpocC
Mepenaetcs npunoxeHmem Ha LoORaWAN® nopT 2

Pasmep B 6antax OnucaHue nons Twn AaHHbIX
1 6ant [NMpnynHa nepepaym naketa — 15 uint8

4. [lakeT C HaCTpOMKamMmu
Mepenaetcs npunoxeHnem Ha LORaWAN® nopT 3, NOAHOCTbIO MAEHTUYEH MaKeTy OT

YyCTPOWCTBA

Pasmep B 6antax OnucaHue nons Twn AaHHbIX
1 6ant [MpuumHa nepenayun naketa 0x00 uint8
2 6anT ID napameTpa uintl6
1 6anT JnuHa pnaHHbix (len) uint8
len 6anTt 3HayeHwne napameTpa L mmmes
2 6anT ID napameTpa uintl6
1 6ant OnnHa paHHbIX (len) uint8
len 6anTt 3HayeHwne napameTpa L mmmes
2 6anT ID napameTpa uintl6
1 6ant OnnHa paHHbIX (len) uint8
len 6anTt 3HavyeHMe napameTpa mmee-

I'IepeJJ.aBaeMbM Ha yCTpOl7ICTBO nakeT C HaCTpOVIKaMM MOXeT CoAEepP>XaTb HE BCE
HaCTpOMKM, noanep>XxXmBaemblie yCTpOIZCTBOM, a TOJIbKO TY NX 4aCTb, KOTOPYIO Heo6Xx0AMMO
MN3MEHNTD.
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Taénnua ID HacTpoek CN-13 1 X BO3SMOXHbIX 3HAa4YEHWNI

ID
HaCTPOWMKM
4

16

20

21

34
35

37

49

26

B Ta6bnuue ykasaHbl 3HadyeHunss B DEC, npu oTnpaBke AaHHble 3Ha4YeHUs
TpebyeTcs nepeBectn B HEX

OnucaHue L MprMHMMaemMble 3HaYeHNs
DaHHbIX

3anpalwmnBaTbh NOATBEPXKAEHME 1 6ant 1 — 3anpawmnBaTh

2 — He 3anpalwmnBaTb
KonnyecTBO nepenoBTOPOB MakeTa 1 6anT otlpno15
[Mepunon nepenavm AaHHbIX 1 6anT 1-1vac

2 — 6 yacoB

3 —12 yacos

4 — 24 yaca

5 = 5 MUHyT

6 — 15 MuHyT

7 — 30 MUHYT
CkopocCTb MHTepdenca 1 6ant 1-4800

2 —9600

3 -14400

4 -19200

5-38400

6 — 57600

7 — 115200

8 — 300

9 -600

10 - 1200

11 - 2400
TanmayT oXunaaHusa oTBeTa 2 6anta  -100

- 500

- 1000

- 3000

- 5000
KonunyecTtBo 6UT AaHHbIX 1 6anTt 1-76ur

2-86ur
KonnyecTBo CTOMOBbLIX OUT 1 6anT 1-16ut

2-26uTta
YETHOCTb 1 6anT 1 - none

2 - even

3 - odd
[Mepuopn c6opa AaHHbIX 1 6ant 1-1uvac

2 — 6 v4acoB

3 — 12 vyacos

4 - 24 vaca

5 = 5 MunyT

6 — 15 MUHYT

7 — 30 MURYT
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55 YacoBom nosic, B MUHYyTax
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Mopembl Bera CU-13 [OMXKHbI XPaHUTbCS B 3aBOLACKOM YMaKOBKE B OTarjMBaeMbIX
nometeHuax npm temnepatype oT +5 °C o +40 °C n OTHOCUTENIbHOW BAAXXHOCTU He bonee

85%.

TpaHCNOPTMPOBaHNE MOAEMOB AOMYCKAETCS B KPbITbIX FPY30BbIX OTCEKAX BCEX TUMOB Ha
ntobdble paccToaHua npm TemnepaTtype ot -40 °C go +85 °C.
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6 KOMTIJIEKT NMOCTABKU

Moaem nocTaBnseTcs B Cnefyowmx KOMIIeKTaumsx:
1. Mopem Bera CN-13-232 — 1 wT.

BUHTbI — 4 WwT.

[MacnopTt — 1 wrT.
2. Mopem Bera CM-13-485 - 1 wr.

BUHTbI — 4 WwT.

MNacnopT — 1 wr.
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IsroToBuTenb rapaHTUpyeT COOTBETCTBME U3Lenns LEUCTBYIOWEN TEXHUYECKOW
OOKYMEHTaUMu nNpu COONIOAEHNN YCNOBUN XPaHEHUS, TPAHCNOPTUPOBAHMS 1 SKCMlyaTauunu,
yKa3aHHbIX B «PyKOBOLCTBE MO 3KCrlyaTauum».

[@apaHTUNHBIM CPOK 3KCAlyaTaumm — 36 MecsLeB.

[ApPaHTUMNHBIN CPOK SKCMIyaTaunm NCYUCNSETCS CO AHA OTMETKM O MPOAaXKe B nmacnopTe
n3genus, a npu OTCYTCTBMM TakOM OTMETKM C AaTbl BbiMyCKa. B TeyeHue rapaHTUMHOIO CpoKa
M3roToBUTENb O653aH NPELOCTaBUTb YCYIU MO PEMOHTY WM 3aMEHUTb BbllLeLee U3 CTPOS
YCTPOMUCTBO UM €ro COCTaBHbIE YacCTMW.

N3roToBuTENb HE HECET FapaHTVIIZHbIX 0693aTeNbCTB npwn BbiIXoane mn3genna mn3 CTtpod,
eCn:

® m3penmne He UMEET NacrnopTa;

© B nacnopTe He npocTaeneH wTtamn OTK u/unm OTCyTCTBYeT Haknemka C
nHbopmaumen ob yCTpONCTBE;

® 3aBoackon Homep (DevEUI, EMEI), HaHECEHHbIM Ha u3genue, oTanM4aeTcs OT
3aBoackoro Homepa (DevEUI, EMEI), yka3aHHOro B macnopTe;

@ un3genune noaBeprasocChb BMeLWaTeNbCTBAM B KOHCTPYKLMIO n/mnn nporpaMMHoOE
obecneyeHune, He npeayCcMOoOTpEHHbIM 3KCI'IJ'IyaTaLI,l/IOHHOVI ,EI,OKyMeHTaLI,l/IeVI;

® m3penme MMEET MEXaHUYECKUE, SNEKTPUYeCKne U/UNn UHble noBpexageHuna u
,El,eq)eKTbI, BO3HUKLWUIME TPU HapyweHnn yCJ'IOBMVI TPaAHCMOPTUPOBaHMA, XpPaHEHUA U
SKCrayataunn,

® m3penme UMeeT cCnedbl PEMOHTA BHE CEPBUCHOIO LEHTpa npeanpuatng-
N3roToBUTENSA,

© KOMMOHEHTbl  M34ENUS  UMEIOT  BHYTPEHHME  TMOBPEXIAEHWUS,  Bbl3BaHHbIE
nonagaHMem BHYTPb MOCTOPOHHUX MPeaMETOB/XXNAKOCTEN U/UNU CTUXUAHBIMW 6e4CTBUSAMMU
(HaBOZHEHME, NOXaP U T. ).

CpeaHum cpok cnyxobl nsgenuns — 7 ner.

MpPY BO3HUKHOBEHWUN rapaHTUMHOIO Ciy4Yas creayeT 06paTUTbCA B CEPBUCHDIN LIEHTP MO
afpecy:

630009, r. HoBocnbupck, yn. bonbwesncrckas, 119A.
KoHTakTHbIN TenedoH +7 (383) 206-41-35.

e-mail: remont@vega-absolute.ru
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NMHOOPMALIUA O JOKYMEHTE

3aronoBok
Tun AOKYMEHTa
Kon ooKymeHTa

Homep v gata nocnegHem pesmsmm

NcTopus pesmsuin

Pesu3sna [lata dUnNoO
01 23.03.2017 KEB
02 14.04.2017 KEB
03 10.05.2017 KEB
04 29.05.2017 MK
05 21.06.2017 KEB
KEB
06 05.09.2017 K
07 23.10.2017 KEB
08 04.05.2018 KEB
09 21.12.2018 KEB
10 21.05.2019 KEB
11 14.08.2019 KEB
12 06.07.2020 KEB
13 23.09.2020 KEB
14 09.08.2021 MAB
141 02.11.2022 XMA

PeBn3ng N2 14.1 ot 02.11.2022

YetpomncTteo LoRaWAN® Bera C-13
PykoBoACTBO

B02-C13-01

14.1 o1 02.11.2022

KommMmeHTapumn

LaTa co3pnaHus LOKyMeHTa

Lob6aeneHbl $OTO, MeNKMe NpaBKM

HoBble $OTO BHeLIHEro B1aa

Hebonbline nsMeHeHnss NpOTOKOla ObMeHa

M3MeHeHne B TEXHUYECKMX XapPaKTEPUCTUKAX

Job6asneH pa3nen «Vega LoRaWAN Configurator»,
[OMOJIHEHWS B MPOTOKOJIE OOMeEHa

Menkne npaskum

[MpaBKK KacaTeNbHO O6M1aCTM NMPUMEHEHUS Ha NMprbopax
y4eTa C MMMYNbCHbIMW BbIXOAAMMW, MENIKME MPaBKW, HOBbIE
WMNTIOCTPaLKMKM B pasaene «PaboTa C yCTPONCTBOM»

JHo6aeneHbl pasgensl «PaboTa MofeMa B NPO3payHOM
pexume», «Mapkmpoka», obaBneH AppEui ycTponcTea B
TEX. XapaKTEPUCTUKMN

VicnpaBneHue oneyaTky B IpOTOKONE O6MeHa
«Pacwndposka 6UTOBOro nona» 6uThl 6 1 7

OnevyaTKa B onvcaHmu nakeTa 5.

[MNaHOBbIN NEPECMOTP JOKYMEHTA, MefKMe NpaBKy

3MeHeHWe f0rrKKM padoTbl yCTPOWCTBA, HOBbIN PEXMM
OnpoCa BHELHUX YCTPOWNCTB, U3MEHEHWS B MPOTOKO/IE
obMeHa

[TnaHoOBas peBM3NS LOKYMEHTaLMN
VI3MeHeHWe yCNnoBUM rapaHTuu, HOBbIE pasaesbl

HoBasi Bepcust NpoTokona obMeHa

T .
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