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HacTosuee pyKOBOACTBO pacnpOCTPaHIETC Ha cyeT4ymK mmnyabcoB Bera CA-11 rev.2
(nanee — cyetumk) npomnssoactea OOO «Bera-A6contoT» 1 onpeaensieT NopsAoK yCTaHOBKM U
NOAKJIIOYEHMS, @ TAKXKE COAEPXKNT OnmcaHne GyHKLMOHaNa 1 NpOTOKOla O6MeHa AaHHbIMU.

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

OOO «Bera-A6contoT» coxpaHdeT 3a CcoboM npaBO 6e3 MnpeaBapUTENIbHOro
yBEAOMJIEHNS BHOCUTb B HacTosiLlee PYKOBOACTBO WM3MEHEHMWS, CBSI3aHHbIE C YyYlIEHNEM
060pyOBaHNS N MNPOrPaMMHOro obecrnevyeHus, a TakKXe Aas8 YyCTPaHEHWs OneyaToK U
HETOYHOCTEW.
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HA3HAYEHME YCTPOWCTBA

Cyetumk umnynbcoB Bera CH-11 rev.2 npepHasHavyeH [Aas BbINOJIHEHUS CYeTa
MMMYNbCOB, MNPUXOOALMX Ha 4 HE3aBUCUMbIX BXOAA, C MOCNEAYIOWMM HAKOMIEeHUEM U
nepenaven aTon nHpopmaumm B cetb LoORaWAN®,

Takxe yctponcTteo Bera CH-11 rev.2 MOXET NPUMEHSATHCS B KAYECTBE OXPAHHOIO 6J10Ka,
- MOBON N3 YEeTbIPEX BXOAOB MOXET OblTb HACTPOEH Ha MCMOJIb3OBAaHME B KAYE€CTBE OXPAHHOTO.

CYeTUMK MMMNYNIbCOB MOXET 6blTb MCMOMb30OBaH Ha MpPMBOpax yyeTa KOMMYHasbHbIX
PECYpPCOB U MPOMbILLIEHHOM O60PYAOBAHUN C MMMYJ/bCHbIM BbIXOLOM TUMa FepKOH (CyxoM
KOHTaKT) UM OTKPbITbIM KOJINEKTOP.

@
2 O6opynoBaHue ¢ MNynbCHbIM Bbixogom Tuna NAMUR He nopgaepykmnBaeTtcs

DNeMEeHTOM NUTaHMA ANs cHeTunka cnyxuTt 6atapes SAFT mogens LS 17 500 emkocTbio
3600 MAu.

YCTpOMCTBO NUTaETCH OT Henepe3apsXXaeMon JIMTUN-TUOHUIXIOPUAHOMN
(LiSOCL.) 6aTapeun
MonbITKM 3apaanTb 6aTapelo MOTyT NPUBECTU K BO3TOPaHUIO

AJITOPUTM PABOTDI

Bera CN-11 rev.2 paboTaeT B ClefyoLmnx pexmmax:

«Cknag» — 3TO pexuMm, npegHasHavyeHHbIM A1 XpaHeHUS U TPaHCMOPTUPOBKKW. B
[aHHOM peXnMe YCTPOMCTBO He OCYLLECTBASET PEryNapHyto nepenady AaHHbIX B CETb.

«AKTUBHbBIN» - pabounin peXnM yCTPOMCTBA.

M3HavanbHO yCTpOVICTBO HE TMOAK/IIOYEHO K TMUMNTaHUIO, TaK KakK MeXOAy KOHTaKTOM
6aTapeV| M KOHTAaKTOM yCTpOVICTBa YCTaHOBJIEHa MJIaCTUKOBaA 3ariyllka, KOTOPYO clienyeT
yOannTb nepen BBOAOM JaTHMKa B KCrultyaTalunio.

Yctponcteo Bera CW-11 rev.2 nopaep)xmBaeT [Ba Cnocoba aKTMBALMM B CETU
LoRaWAN® — ABP n OTAA. Bbi6paTb OAMH M3 CMNOCO60B MOXHO C MOMOLLBIO MPUIOXEHNS
«Vega LoRaWAN Configurator» (cm. «PykoBOACTBO Mob30oBaTeNS» Ha MPOrpaMmmy).

Cnoco6 ABP. lNocne yaaneHus nnacTUKOBOW 3aryLKM YCTPONCTBO Ha4YMHaET paboTaTb
B peXunme «AKTUBHbINY.
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Cnoco6 OTAA. lNocne ypaneHus 3arfiywkyu yCTPOMCTBO OCYLLECTBUT TPU MOMbITKU
NPUCOeANHEHNS K CeTU B 3alaHHOM MpU HAaCTPOMKE YaCTOTHOM AmanasoHe. [pn nonyvyeHun
noaTBepxaeHuUa aktmeauum B cetm LoRaWAN®, ycTpoMcTBO MofacT CUrHan MHAMKATOPOM
(cBeveHme B TeyeHMe 5 CekyHA) 1 NepenaeT B peXXMM «AKTUBHbINY. ECIM BCE MOMbITKM OKaXyTCs
HeYAAYHbIMKM, CYETYMK MPOLAOMKUT HAKOMNEHWE AaHHbIX M OyaeT OCyLeCTBAATb MOMbITKM
NPUCOeaVHEHMUS K CETM pa3 B 6 4YaCOB.

MepeBecT YCTPOMCTBO M3 AKTUBHOIO» pexuma B pexmm «Cknag» MOXHO npwu
noMoLLmM annTenbHoro (6onee 10 cekyHA) BO3AENCTBMS MarHMTa Ha JaTyumk Xonna.

I'IpM nepexone B peXxmm «CKnag» BCe nokKasaHus C MMNYJIbCHbIX BXO4O0B,
HaKOMJIEHHbIE B MaMATU yCTpOVICTBa, C6paCbIBa|OTCﬂ

YCTponcTBO GOPMUPYET NAKET C TEKYLUMM COCTOSHUEM C HAaCTPaMBAEMbIM NEPUOLOM
OT 5 MUHYT 0O 24 4acoB. [1akeTbl COXPaHAKTCA B MaMsiTb YCTPONCTBA M MepenaroTcs npu
ovyepenHOM ceaHce cBs3M C ceTbio LoRaWAN®.

[Tpumepesi

Ecnn nepmopn c6bopa AaHHbIX paBeH 24 4yacam, TO $OpMUPOBaHME MakeTa OyaeT
ocyuwectensatbca B 00.00 no BHYyTPEHHMM YacaM yCTPOMCTBA

Ecnn nepuopg c6opa aaHHbix 12 yacos, To B 00.00 n B 12.00, 1 Tak ganee.

[Mepuon nepenaym AaHHbIX MOXeET HacTpamBaTbCs OT 5 MUHYT A0 24 yacos. [1pu BbiIxoae
Ha CBfA3b YCTPOWCTBO Ha4MHaeT OTMNPaBAsATb MNaKeTbl C MOKa3aHWAIMUM, HauYMHas C CaMoro
paHHero. KOHKpeTHOe Bpems nepefadn LaHHbIX He MOXET 6blTb 3a[laHO, OHO onpefenseTcs
C/ly4aHbIM O6pPa3oM [/ KaXXLOro YCTPOMUCTBA BHYTPW BbIGPAaHHOrO nepuopa nepenavm
[AHHbIX C MOMEHTa NOLK/IIOYEHUS K CETU.

[Tpumep

3afaH nepuog nepenadn AaHHbix 30 MUHYT, @ YCTPOWCTBO 6b1710 3anyueHo B 16:40 no
BHYTPEHHWUM YacaM YCTPOMCTBa. [1pn cnyyamHOM noacyeTe, YCTPOMUCTBOM 6bIIO Ha3HAYeHO
Bpems 16:41 nns nepenayvm naketa B nosnyyvacoBon nepuog ¢ 16:40 go 17:10. Takum o6pasom,
nakeTbl C JaHHOIO YCTPOMCTBA 6yayT nepenasathcsd B 16:41, 8 17:11, 8 17:41, 8 18:11 n Tak ganee
Kaxkable 30 MUHYT NO BHYTPEHHMM YacaM YCTPOMCTBaA.

Bpems BHYTPEHHUX YacOB YCTaHaB/IMBAETCH aBTOMATUYECKM MNPWU MNOLKIIOYEHUN K
YCTPOMCTBY yepe3 cepBuCHbIM UART-pasbem, a TakKe MOXeT 6blTb CKOPPEKTUPOBAHO Yepes
ceTb LORaWAN®.

OYHKUMOHAN

Cuetunk wmmnynbcoB Bera CW-11 rev.2 dBnsetrca yCTPOWMCTBOM knacca A (no
knaccuoukaumm LoRaWAN®) n obecneumBaeT cnepytowmii GyHKLMOHAN:
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@ noanepxka ADR (Adaptive Data Rate)

© nojpaepykka OTNpPaBKM NAKETOB C NOATBEPXKAEHNEM

@ 1Ba pexmnma paboTbl KAKTUBHbIN» N «Cknaa»

© BO3MOXHOCTb MEPEKMNOYEHUS UMMYJIbCHbIX BXOAOB B PEXUM "OXPaHHbIA® /14

NOAKJIIOYEHUS BHELIHMX AATYMKOB NPOTEYKM, OXPAHHbIX AATYMKOB U T. 4,
@ oyepeab OTNPABKM NAKETOB NPU HEBO3MOXHOCTU AOCTaBKM
@ npuBsI3Ka MNOKa3aHUN KO BPEMEHW MO BHYTPEHHUM Yacam

® BHeo4YepenHOM BbIXOL Ha CBS3b NPU CpabaTbiBaHUM OXPaHHbIX BXOA4O0B

@ K3MepeHMe TeMnepaTypbl

® M3MepeHMe 3apsaaa 3aMeHIeMon 6aTapen B %

MAPKMUPOBKA

MapKVIpOBKa yCTpOVICTBa BbIMO/IHEHA B BWAOE HAKIEMBAEMOW ISTUKETKMH, KOTOpad

COLEPXKUT:
® HaummeHOBaHWe n3pnenus;
@ DevEUI;

® Mecsau 1 rog Bbinycka nsaenus;

@ 3Haku cepTUdMKaunm.
DTMKETKa pacrnonaraeTcs B Tpex MecTax - Ha Kopnyce yCTPOWCTBa, B MacropTe M Ha

YMaKOBOYHOM KOPOBKE.
Kpome TOro, Ha ynakOBOYHOW KOPOOKEe pacnosiaraetcs AOMOJIHUTENIbHAs 3TUKETKA,

copeprkalias:
@ VIHdopmauuto O BEPCUM BCTPOEHHOIO MPOrpPaMMHOro obecrneyeHus;

® QR-kOA, B KOTOPOM COAEPXAaTCA K/OYM aKTMBALMKM YCTPOWCTBA B CETU

LoRaWAN®, nata nponsBoACTBa U ApyrMe MaeHTUPUKaTOpbI.

PeBu3mga N2 29 ot 05.05.2022
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XAPAKTEPUCTUKWN YCTPOWCTBA
OCHOBHbIE
Bxonabl MNynbCHbIE no4
MakcmmanbHas YacToTa MMMNYJIbCHOrO CUrHanNa 200 Iy
Bxopnbl oxpaHHble no 4
NHTepdenc ang noaknodeHuns K MK UART, paanokaHan FSK
[Juana3oH pabounx TemnepaTyp -40..485°C
LORAWAN®
Knacc ycTtponctea LoRaWAN® A
KonnyectBo kaHanoB LoRa 16

YacToTHble NaaHbl, NOALEP)KAHHbIE MO
YMONYaHUIO

YacTOTHbIE NNaHblI, OOCTYrMHblE MO 3aKa3

Cnoco6 akTuBaumm B cet LoORaWAN®
[lepuop BbIxo4a Ha CBS3b

Mepuon HakonNeHUsa AaHHbIX

O6beM NaMaTV 419 HAaKOMNEHUS NMAaKETOB
Twn aHTeHHbI LORa

YyBCTBUTENBHOCTD

LanbHOCTb pagmMocCBs3m B MIOTHOM 3aCTPOMKeE
JanbHOCTb pagMoOCBS3M B CENIbCKOM MECTHOCTM

MoLHoOCTb nepegatydymka no yMoa4aHmo

MATAHUE

baTapes

PacyeTHOE KONMYECTBO OTMPABIEHHbIX
YCTPOMCTBOM MaKeTOB NPY HAaCTPOMKax No
YMOJYaHUIO

KOPIMYC
Pa3smepsbl kopnyca, He bonee

CteneHb 3aWMTbl KOpyca
KpenneHue

YIAKOBKA

[abapuTbl
Bec
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RUB68, EU868, KZ865, npon3BO/bHbIN
(Ha ocHoBe EUB68)

IN865, AS923, AU915, KR920, US915

ABP nnn OTAA

5,15, 30 muHyT, 1, 6, 12 nnn 24 yaca
5,15, 30 muHyT, 1, 6, 12 nnn 24 yaca
200 nakeToB

BHYTPEHHSS

-138 dBm

0O 5 km
0o 15 km

25 MBT (HacTpauBaeTcs)

SAFT LS 17500 3600 MAy
80 000

90 x 49 x 46 MM
IP65

CTSXXKaMm K onope, Ha DIN-peiky,
HacTeHHoe

95 x50 x 46 mm
0,093 kr
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HACTPOWKN MO YMOTYAHMIO

MAPAMETP 3HAYEHUE
YacTOTHbIM NnaH RU868
Cnocob akTmBauum B ceTU OTAA
ABTOMaTMYECKOE yNpaBieHNe CKOPOCTbIO BK/IIOYEHO
3anpawuBaTb NOATBEPXKAEHNE BbIK/TIOYEHO
3aepKKa OTKPbITUS MEPBOrO MPUEMHOTO 1 cexyrna
okHa (Rx 1 delay)
3ajeprKKa Ha NOATBEPXAEHNE 5 CeKyH[,
npucoenuHenms k cetu (Join accept delay)
KonnyecTtBO NepenoBTOPOB OTMPAaBKMU 1
CKkopocTb DRO
MolwHOCTb NepenaTymKka 14 nbm
[Nlepuopn nepenayum 4aHHbIX 24 vaca
[Mepnop cbopa AaHHbIX 24 vyaca
YacoBom nosc UTC +00:00
Bxozabl paboTatoT B pexmme MMMYIbCHbIN

[ns usmeHeHua HaCTpoeK YCTPOMCTBA HEOOXOAMMO NOAKMOUYUTHLCSH K HEMY C MOMOLLbIO
nporpammbl «Vega LoRaWAN Configurator». Bol mOxeTe ckavaTb €€ Ha camTe B pasgene
«[MporpammHoe obecrneyeHme», TaM >Ke HaXOAMUTCS PYKOBOACTBO MO paboTe C
KOHOUTYpaTOPOM. [lepenTu Ha CTpaHuLLY NPOrpammbl.
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Bera CUN-11 rev.2/ PykoBOACTBO MO 3KCMAyaTaLmm

BHEWHWN BUA YCTPOWCTBA

%) BE2a
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YcTtponcTteo Bera CU-11 rev.2 npenctaBneHoO B HEOOMbLWOM MIACTUKOBOM KOpMyce,

CKPYYEHHOM Ha Wypynbl ¢ Kpennenmem nog DIN-penky.

1 - wypynbl @ 2 MM X 8 MM, KPECTOBbIE 0

2 — DIN-perka C MOHTaXHbIMU OTBEPCTUSMU @ 3 MM

3 — CUIMKOHOBbBIN YMAOTHNTENb 6e3 CKBO3HbIX OTBepCTMVI, obecneymBaloWmMM CTENEHD

3alWMTbl KOpryca ycTponcTsa IP65.

Bce snemeHThbI ynpasjaeHna U UHOMKaUWMK, a TaKXe KOHTaKTbl And MoAKIKo4YeHUA

PacnoNOXeHbl BHYTPM KOpMyca Ha nnaTe.

4 — KOHTaKTbl ANng
3/1IeMeHTa NUTaHua

5 — cBeTOAMOOHBIN
NHOMKATOP

6 — CepBUCHbIN
UART pa3sbem

7 — paTymk Xonna

8 — KOHTaKTHblE
KNeMMbl

PeBu3ung N2 29 ot 05.05.2022
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OMNCAHWME KOHTAKTOB

Mpyn NOAKMOYEHNN PaAMOMOLEMA K BHELWHMM YCTPOWCTBaM CleayeT Y4YMTbiBaTb
BHYTPEHHIOIO CXEMOTEXHMNKY €ro MMMYJIbCHbIX BXOAOB, MPUBEAEHHYIO HA CXEME HUXKE.

1 MOm

MCU

WMMYSbCHBIRA *
BXO[|

CyYeTyrK MUMNYNbCOB OCHALLEH aJIFOPUTMOM aHTUApebe3ra C NOCTOAHHOW BpEMEHU 5 MC.
[MoacyeT MMNYNbCOB ocyuwecTBaseTcs ang yactot go 200 lu.

CyeTumk MMMyJ/bCOB MMeeT 4 Mnapbl KOHTaKTOB W MO3BOAAE€T MNOAKNOYaTb UEenn CO
cnegyruwmmMm TrnaMm 3aMblKatloLWLMX KOHTaKTOB:

® TEepKOH;,
© MeXaHn4yecKad KHOMKa,

® «OTKPbITbIA KOMIEKTOPY.

O6opyanoBaHue ¢ MNyJibCHbIM Bbixogom Tvna NAMUR He nogaepxusaeTtcs

nOﬂﬂpHOCTb MMeeT 3Ha4YeHNE TOJIbKO AJ14 Lernn C KOTKPbITbIM KOJIJTEKTOPOM,

YTO6bl COPOCUTL MNOKa3aHMUS WUMMYAbCOB Ha BXOAaX, HeO6XOAMMO nepeBecTu
YCTPOMNCTBO B pexunm «Cknag» gnmtenbHbiM (6onee 10 cekyHA) BO3AENCTBMEM MarHUTa Ha
JaTymk Xonna.

MNynbCHble BXOAbl MOTYT OblTb HACTPOEHbDI AJ19 MCNOJIb30BaHUSA B pexmnme «OxpaHa»
yepe3 npunoxeHne «Vega LoRaWAN Configurator». B Takom ciyyvyae yCTPOMCTBO He
ocyllecTBaseT NOACYET UMMNYNIbCOB Ha «OXPaHHOM» BXOAE, a TOJIbKO CNeAUT 3@ U3IMEHEHNEM
ero coctosHusa. B cnyyae cpabatbiBaHUsg «OXpaHHOro» BXof4a YyCTPOMCTBO aKTUBUPYETCS U
OTNPAaBASET B CETb COOBLLEHNE C CUTHAJIOM TPEBOTU.

MakcurManbHas BO3MOXHas YacToTa reHepaunn TpeBOXHbLIX MaKETOB — Pa3 B 1 CeKyHAay.
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MHOWKALWMA YCTPOWUCTBA

BE2a
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o
)

YCTPOWCTBO MMeeT OAMH CBETOAMOLHbBIN MHOMKATOP KPACHOTO LIBETA, PACMOJIOXKEHHbIN
Ha nnate. VIHOMKauUMs MCMONb3yeTCs TOJNMbKO Ha 3Tane akTuMBauuKM YCTPOWMCTBA B CeTU

LoRaWAN® 1 npu cMeHe pexxnmMmoB paboTbl.

Ci4
&+
]

CUTHAJ1 UHONKATOPA

KOpOTKllle BCIbIWKN

OpnHa aanHHag
BCMbILLKA B TeyeHune 5 ¢

Tpw Bcnbiwkn no 1 c

OpHa AnnHHas
BCMblWKa B TeyeHne 20
CeKkyHA nan oo
MOMEHTa NpeKpaLleHms
obMeHa JaHHbIMU

PacnonoxeHue
CBETOANOAHOIO
MHOMKaTopa Ha
nnate

3HAYEHUE

MoeT npouecc NpUcoeauHeHmsa K ceTu

YCTPOWCTBO yCMNELWHO NPUCOEANHEHO
K CETU 1 B aKTUBHOM peXunme

[TonbITKa NpUcoeanHeHUs
OKOHYMACh HEYLayYen Unn nepexos B
pexxmm «Cknag»

MHAvKaums roToOBHOCTU Havana uian
aKTMBHOCTW CeaHCa CBA3N C
YyCTPONCTBOM 4Yepep paanokaHan FSK
nnu cepsnCHbIM UART-pasbém

NPUCOEANHEHUS K CETU pa3 B 6 YacoB

B cnyyae HeycnewHOW nNOMbITKM MNPUCOEOUHEHUS K CeTU YCTPOMUCTBO
NPOAO/DKUT HaKOMJeHWe p[aHHbIX U 6yaeT OCYLWeCTBASATb MOMbITKK

PeBu3ung N2 29 ot 05.05.2022
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’5‘. Beaa Bera CN-11 rev.2/ PyKoBOACTBO MO 3KCMNAyaTaLmm

OATYUK XOJJTA

YCTPOMCTBO OCHALWEHO AaTYMKOM XOosna.

PacnonoxeHue
OaTymka Xonna Ha
nnaTte

JNUTENIbHOCTb BO3JAENCTBUA MATHUTA PE3YJIbTAT
BkntoueHume ycTponcTea/nepesos
10 n 6onee cekyHA, yCTpomncTBa B pexum «Cknag» co

CHPOCOM MMMYJIbCOB

3anyck npouenypbl MPUCOeANHEHNS K

6..9 cekyHA cetu

AKTMBaALMA NOAKIOYEHUS K

1.2 cekyHApl YCTPOMCTBY Yepes paanokaHan FSK
nnu cepsnCHbIM UART-pasbém

12 T PeBu3mga N2 29 ot 05.05.2022



Bera CUN-11 rev.2/ PykoBOACTBO MO 3KCMAyaTaLmm @ Beaa

A B C O n ©©O T

PAONOKAHAJ FSK

[ns nokanbHOro 6ecnpoBOAHOIO MOAK/YEHUS K MEPCOHANbHOMY KOMMbIOTEPY B
yCTPOMCTBE pPeaNM30BaHO NepeKstoYeHne Mexay pexnmamum moaynsumm LoRa u FSK, To ecTb
peann3oBaH paguokaHan FSK. [lng opraHusaumm Takoro MOAKIOYEHUS UCMOJIb3yeTCs
JononHuTenbHoe yctponctBo «Bera FSK Dongle», koTtopoe nogkntodaetcs Kk USB-nopty
KoMnbloTepa. [ng 4TeHns M M3MEeHEHUs napamMeTpoB CYeTYMKa WCMOb3yeTcs nporpamma
«Vega LoRaWAN Configurator».

NOAKNKOYEHUE CHETYUKA K MEPCOHAJIbBHOMY KOMIbIOTEPY

PanuokaHan FSK no3BonseT opraHM3oBaTb JIOKabHOE 6eCnpoBOAHOE (00 HECKONbKMX NECATKOB
METPOB) MNOAKMOYEHNE K CHETUMKY AN YTEHMUS N U3SMEHEHMS €rO NapaMeTpPOB.

Ons noakntoveHus no FSK noTpebyeTcs:

= ycTponcTtBo «Bera FSK Dongle», koTtopoe noakntodaetca Kk USB-mopTy nepcoHanbHOro
KOMMbIOTEPA;

= koY FSK, KoTOpbIM MHAMBMAYANEH ONS KaXOOro ycTpomctBa M cogepxmtcs B QR-koge Ha
HaKNeMBAEMOW STUKETKE BMEeCTe C Kiodamu aktueaumm B ceTu LoRaWAN® u apyrumu
naeHTudrKaTopamMmu.

HOpﬂ,El,OK noAKIto4YeHUS, Cﬂeﬂ,yI-OLLI,I/Il;IZ

1. NMogzkntountb «Bera FSK Dongle» k USB-nopTy komnbloTepa.
2. 3anycTtutb nporpammy «Vega LoRaWAN Configurator».
3. HaxaTb KHOMKY «[1oAKIOUYNTLCA» B MEHIO C/eBa.

HporpaMMa ABTOMATUYECKWM PaCrnoO3HaeT TUnN yCTpOI;ICTBa M MEHIO BbI60pa yCTpOI;ICTBa CTaHeT
HEAKTUBHbIM.

£ Bera LoRaWAN kongurypatop 1.0.58 - O X

BEE a sk dongie e

A B C O N WK T
Pestim:

WHopMawma of ycTpolicTee HacTpoiikm

SkcnepT - Mopens yoTpolicTsa: Bera FK dongle i}
B -
Bepoua M0: FsK dongle 0.1 UaCTOTHIIA MnaH: RUSES

Mogens ycTpoicTea

- -
Bera FSK donle It. OBHOBUTE MPOLLMEKY MolwHoCcTe NnepegaTyMKa: 14 dBm

COM5 (g2 CoenuHeHue

J lMoarknounTecs JHDRMDHMTbCﬂ K YCTPOMCTBY yaaneHHo Jepes FSK

X OTKOUMTECA

4. HaxaTb KHOMKYy «[lonyynTb HACTPOMKM» W yb6eauTbCs, 4YTO YaCTOTHbLIA MnaH
COBMaZaeT C YaCTOTHbIM T[JIAHOM YCTPOWCTBA, K KOTOPOMY TMIaHUPYyeTCS
noakntoveHme no FSK.

5. HaxaTtb KHOMKy «[MoAKMOYNTLCS K YCTPONCTBY YAaneHHO vyepe3 FSK».

6. B nogsumBleecs OkHO BBECTW KJItOY FSK HY>XHOro cuétumka n HaxaTb «OK».

PeBu3ng N2 29 o1 05.05.2022 13



’5‘. Beaa Bera CN-11 rev.2/ PyKoBOACTBO MO 3KCMNAyaTaLmm

F MoaknounTecn k ycTpoicTey yepes FSK =

BEEAMTE KoY ANA NOAKNHDHEHMA: |DD-DEI-DEI-DD-DD-DD-DD-DEI| |

| 0K | Cancel

7. TlogHecTM MarHuMT Ha 1-2 CcekyHAbl K pAaTdmky Xonna YCTPOWCTBa WMAM AOXAATbCA
aBTOMATUYECKOrO MNOAKMOYEHMS (YCTPOMCTBO aKTMBMPYeET paamokaHan FSK pa3 B nBe
MUHYTbI).

[MpousonaeT NOAKIOYEHME K YCTPONCTBY, KaK eC/in 6bl OHO 6b1J10 noakaoyeHo no USB,
TO/ILKO B MEHIO CJleBa MOSABUTCA OKHO C napameTpamm FSK cBa3n. Bce HacTpomku

BbIMONHAOTCA, Kak M npu USB noakntovyeHun, C MCNonb3oBaHMEM KHOMOK «[lonyyunTb
HACTPOWMKN» N «[TPUMEHUTb HACTPOMKIN».

B MOMEHT aKTUMBHOroO ceaHca CBS3U C UCMNOJIb3OBaHMEM paauokaHana FSK,
nepenaya paHHbix B ceTb LORaWAN® 6ypetr HepocTynHa. Ecnn 6biam
N3MeHEeHbl HACTPOMKM YCTPOMCTBA, OHO HAYHET npoueaypy perncrpauum B
CeTn 3aHOBO, Cpa3y MocJie TOro, Kak ceaHc paboTbl ¢ nporpammon «Vega
LoRaWAN Configurator» 6yneT 3aBepLueH.

NOAKTIOYEHNE CHETYUNKA K MEPCOHAJIbBHOMY KOMIbIOTEPY YEPE3 BEIA USB-
UART NMPEOBPA3OBATEJIb

Bera USB-UART npeotpa3oBaTesnb NO3BONSET OpPraHM3oBaTh MPOBOAHOE NOAK/IOYEHNE
K CYETYMKY O/ YTEHWUS U U3MEHEHWUs ero napameTpoB. [N noakatoyeHuss HeOOBXOAMMO
npenBapuTenbHO ycTaHoBUTL apameep ang COM-nopta MCP2200, KOTOPbIM MOXHO HaWTW Ha
canTe B pasfaene «3arpyskm».

Ons nogknoveHns notpebyeTtcs:

©® ycTpomnctBo «Bera USB-UART npeo6pa3soBaTenb», kKoTopoe noakatodaetcs K USB-nopty
NepCOHaNIbHOIO KOMMbIOTEPA;

MopsaaoK NOAKMOYEHNS CNEAY IO

1 TMoakntoumtb «Bera USB-UART npeo6pa3soBaTtens» k cepsnucHomy UART-pasbemy Ha nnate
YCTpPOWCTBA

14 PeBu3mga N2 29 ot 05.05.2022
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Bera CUN-11 rev.2/ PykoBOACTBO MO 3KCMAyaTaLmm @ Beaa

A B C O n ©©O T

MoaknounTb NpeobpasoaTenb K USB pasbeMy nepcoHanbHOro KomnbtoTepa
3anycTtutb nporpammy «Vega LoRaWAN Configurator»

[MooHeCTU MarHUT K AaTUMKy Xonna v LOXAATbCs CUrHasla cBeToamona

B nporpamme «Vega LoRaWAN Configurator» B MeHIO CneBa MepektounTbCs B
PEXNM «IKCMEPT», BbI6paTh MOAENb YCTPONCTBA M HasHavyeHHbIn COM-nopT. MNMocne
3TOro HaxaTb KHOMKY «[1oaknounTbCs».

g N~ NN
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PEKOMEHAOALUWU MO MOHTAXY

[lna obecrneyeHns yCTOMYMBOM PAAMOCBA3N Mexay 6a30BOM CTaHUMEN M OKOHEYHbIM
YCTPONCTBOM PEKOMEHYEeTCs U3beratb yCTaHOBKM 060PYAOBAHNS B MECTa, MpeAcTaBNsgolme
CO60OM  HemnmpeonoNMmble Mperpagbl  AJig  MNPOXOXAEHUS paaMoOCUrHana, Takue  Kak:
apMUPOBaHHbIE MEPEKPLITUSA U CTEHbI, MOABaJIbHblE MOMELLEHNS, NMOA3EMHbIE COOPYKEHUNS U
KONOALbI, CTa/lbHble KOpo6a U T. A4,

|_|pl/l pa3BopavymBaHNN CETH, BK/tOYalOLWEN B cebsl 6OMbLLIOE KOMMYECTBO OKOHEYHbIX
yCTpOﬁCTB, HEOH6XOAMMbBIM 3TAaNOM SIBASIETCS BbINONHEHWE pa60T no paanorJiaHMpPoOBaHUIO C
npoBegeHMeEM HaTypPHbIX SKCNEPMMEHTOB.

Mepen HavyanoM MOHTaXKHbIX pPaboT Heob6xoauMO y6eamuTbCs, YTO Ha
060pyAOBaHMUN YCTAHOBJIEHA NOC/IEAHSS BEPCUS MPOLLUNBKMU

[ns ocyulecTBNEHNSE MOHTaXka MOHALOOUTCS:

® OTBepTKa KpecToBas O;

® WKNo;

@ HOXX A5 3a4MCTKM NPOBOAA;
® MarHuT;

® HOYTOHYK.

M3Ha4yanbHO yCTPOﬁCTBO He NOoAKJ/IIOYEHO K MUTAaHUIO, TaK KaK MeXxay
KOHTAaKTOM 6aTapeM n KOHTAaKTOM yCTpOI‘/'ICTBa YCTaHOBJ1€Ha
nnacCTUKoOBada 3arjlyukKa, KOTopyilo cjiepyet yaaJimtb nepeg eeogomMm B
SKcnayaTauyuio. Mocne yAaneHUsa 3arnywku Heo6xoaMMo y6eAMTbCSI,
YTO KOHTaKTbI 6aTapeM MNOTHO NPUMDbIKAIOT K KOHTAaKTaM yCTpOVICTBa

PacnonoxeHue
3arnyLwKu

[NowaroBbit MOHTAXX BbIrNSAMNT cneayrwmnmm O6pa3OMi

16 PeBu3mga N2 29 ot 05.05.2022
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A B C O n ©©O T

1. HacTpowka Bcex yCTPOMCTB 1 MOAKMOYEHNE NX B ObLLYytO ceTb (CM. PykoBoaCcTBO MO
pa3BOpPaYMBAHUIO CETK) — KaK MPaBUIO BbINOJIHAETCS B oduce.

2. OnpepeneHne yaayHbIX MeCT 4S9 MOHTaXka Ha O6beKTE C MOMOLLbIO TeCcTepa CeTu.

3. ObecTouMBaHME MOAKIOYAEMOro 060pPyALOBaHMS, NPUHGOPOB y4eTa U np.

4. V3rotoBneHne oTBepPCTUMN B CUJIMKOHOBOM YIMJIOTHUTENE NOL NPOBOLa — CTPOro no
KONM4eCTBY NPOBOAOB. HEO6XOAMMO MOMHUTB, YTO NPOBOL AOJKEH ObiTb KPYTr1Oro
cevyeHus 1 He bonee 3 MM B IMAMETpPE.

Mpu ypaneHun ynnoTHUTENS, a TaK)Ke NpU YCTaHOBKE NPOBOAOB APYroro
ANaMeTpa WIM CeYeHUs] BO3MOXXHO YXYALIEHME XapaKTepPUCTUK
yCTpPOMCTBa BMJIOTb A0 BbiXxOoAa U3 CTpOs BCNeACTBUE MonagaHus Baarm
BHYTPb Kopnyca

5. Mpn Hannunn ynannTb MAACTUKOBYIO 3arjlylKy MeXAy KOHTakKTOM 6aTapeu u
KOHTaKTOM YCTPOMCTBa NM60 YCTAaHOBUTb GaTapeto, eC/i OHa He 6bina yCTaHOBMEHA.

6. lNopknoyeHne Bcex HeOHXOAMMbIX MPOBOAOB B kneMmbl CN-11rev.2.

7. 3anycK yCTPOMCTBA — NEPEBOL B PEXMM «AKTUBHbLIN» MyTEM MOAHECEHNI MarHNUTa K
natumky Xosna 6onee yem Ha 10 cekyHA 1 perncrtpaums B CETU.

O6nacTb
BO34eNCTBUA
MarHMUTHbIM NMonem

8. C nomMoLubio HOYTOYKa Y6eanTbCs, YTO YCTPONCTBO YCNELWHO nepenaeT AaHHbIE.

9. lepen cOOpPKOM YCTPOMCTBA HEOOBXOAMMO COHPOCUTb HAKOMJIEHHbIE  MpKU
TECTUPOBAHUM N NOAKIIOYEHUMN MMMYNbCbl MyTEM MepeBOLa YCTPONCTBA B PEXMUM
«Cknag» anutensbHbiM (6onee 10 cekyH) BO3AENCTBMEM MarHMTa Ha AaT4MK Xonna.

10. BKNtOUYNTb YCTPOMCTBO, MOLAHECSH MarHUT K AaTynky Xosina 6onee yem Ha 10 cekyHa,

11. Céopka ycTpomncTaa.

12. MoHTax DIN-penkn nnan gpyrom OLOCTYMHbIA CNOCO6 KpemnneHuss YCTPOMUCTBA Ha
obbekTe.

PeBu3ng N2 29 o1 05.05.2022 17



Bera CU-11 rev.2/ PyKoBOACTBO MO 3KCMyaTaumm

B naHHOM pa3sfgene onmMcaHa NnocneaHsas Bepcust NpoTokona obmMeHa aaHHbimu CH-11 rev.2
c ceTtbto LORaWAN®. Bepcua npoTokona ycTponcTBa oTobpaxaetcsa B «KoHdurypatope» BO
Bknagke «MHpopmMaumnsa».

B nonax, cocrToawmx w3 HECKONbKUX 6auT, ncnosibsyetcda nopaaok

cnepoBaHud little endian

CYHETYUK MMTMYNTIbCOB BETA CK-11 REV.2 MEPEOAET MAKETbI CJIEAYIOLWKMX TUTTOB.

1. TlakeT C TeKyLMMIM NOKa3aHUSIMMN

MepenaeTcs peryaspHo uam no cobbiTnio Ha LORaWAN® nopT 2

Pa3mep B 6antax OnmcaHue nons

1 6ant

1 6anTt

4 6anTa
1 6ant

4 6anTa

4 6anTa

4 6anTa

4 6anTa

1 6anT

18

MpuymHa nepenaym NakeTa:

00 - lNepenava No BpeMeHun

01 — CpaboTan oxpaHHbI Bxop, 1

02 — CpaboTan OXpaHHbIN BXOL, 2

03 — CpaboTan OXpaHHbIN BXOL 3

04 — CpaboTan oxpaHHbI BXxog, 4

3apan 6atapeu, %

Bpemsa popmmpoBaHms nakeTta (unixtime UTC)
TemnepaTypa, °

[Moka3aHua Ha Bxoze 1 (B 3aBMCUMMOCTM OT TUMNA - YUCNO
MMMYJIbCOB, MMO6O cocTosHME O — PAa3OMKHYT,
1 - 3aMKHyT)

MokasaHus Ha Bxoae 2 (B 3aBUCUMOCTM OT TMMaA - YNCNIO
MMMYJIbCOB, MMO6O cocTosHME O — PAa3OMKHYT,

1 - 3aMKHyT)

[Moka3aHua Ha Bxoae 3 (B 3aBMCMMOCTM OT TUMaA - YNCIO
MMMYbCOB, IMH6O coCToAHME O — Pa3OMKHYT, 1 -
3aMKHYT)

[Moka3aHus Ha Bxoae 4 (B 3aBMCMMOCTW OT TUMa - YUCO
MMMYbCOB, IMH6O coCToAHME O — Pa3OMKHYT, 1 -
3aMKHYT)

3HayeHMe OCHOBHbIX HAaCTpOeK (6UToBOE none)

Twn paHHbIX
uint8

uint8

uint32
INt8

uint32

uint32

uint32

uint32

uint8

T PeBu3mga N2 29 ot 05.05.2022
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PacwmnodpoBka 6UTOBOrO NOAS «3HAYEHUS OCHOBHbIX HACTPOEK»

but
0 6uTt
1, 2,3 6UTHI

4 6uT
56ur
6 6UT
7 6UT

3HayeHue

3anpoc noaTeepxaeHusa naketos O - BbIk/OYeH, 1 — BK/OYEH

[Mepunop BbIxO4a Ha CBSA3b:
|1 == 0]|2==0|3==0| - 5 MUHYT

|1 ==1|2==0|3==0| - 15 MUHyT
|1 == 0|2==1|3==0|- 30 MUHyT

|1 ==1|2==1|3==0|- 1 yac

|1 == 0|2==0|3==1|- 6 yacos
|1 ==1|2==0|3==1|- 12 yacos
|1 == 0|2==1|3==1]- 24 yaca

Twn nepsoro Bxoga: 0 — UMNYNIbCHbIN, 1 - OXpaHHbIN
Tun BTOporo Bxofa: O — MMyNbCHbIN, 1 - OXPaHHbIN
Tun TpeTtbero Bxona: O — UMNYJNIbCHbIN, 1 - OXpaHHbIN
Tun yeTBepTOoro Bxofa: O — MMNYbCHbIN, 1 - OXPaHHbIN

CYeTunKk Colep)UT B cebe BCTPOEHHbIE Yacbl C KaJleHOapeM, BpemMs U AaTa Ha KOTOPbIX
3aflaeTcs Npu MNPOM3BOACTBE, a TakKXe MOryT 6biTb
akcnnyaTaummn. PopmMmMpoBaHME MAKETOB C TEKYLLMMU MOKa3aHUAMMU MPOUCXOANT B MOMEHTHI
BPEMEHM, KpaTHble 3aJaHHOMY B HAaCTPOMKax nepuoay cé6opa AaHHbIX:

@
@
@

O]

CKOPPEKTUPOBAHbl B Mpouecce

[na nHTepBana 1 yac: nepeaatoTCs NOKa3aHMA Ha Havano TeKyLLEero 4aca;

Onsa nHTepBana 6 YacoB: nepepatoTcsa nokasaHums Ha 00:00, 06:00, 12:00, 18:00;

Onsa nHtepBana 12 yacos: nepepatoTca nokasaHumsa Ha 00:00, 12:00;

Onsa nHTepBana 24 4aca: nepepatotcs nokasaHms Ha 00:00 Tekywmx CyToK.

[Mpn OpMUMPOBaHMM NaKeTa YYNTbIBAETCS 3aZlaHHblE B HACTPOMKaX YaCOBOW MOSIC

2. [lakeT C HaCTpoOMKamMu

Mepenaetcs ycTponcTBOM Ha LORaAWAN® nopT 3 npu nonyvyeHmn KOMaHAbl 3anpoca
HaACTPOEK, a TaKXe Noc/e NPUCoOeNHEHUS K CETU.

Pasmep B 6antax  OnucaHue nons

1 6anTt
2 6anT

1 6anTt
len 6anTt
2 6anT
1 6anTt
len 6anTt

2 6anT
1 6anTt
len 6anT

PeBu3ng Ne 29

Tun nakeTa, 415 LaHHOIO NakeTa ==
ID napameTpa

NnuHa paHHbIX (len)
3HayeHre napameTpa
ID napameTpa

NnuHa paHHbIX (len)
3HayeHre napameTpa

ID napameTtpa

OnnHa paHHbIX (len)
3HaveHue NapamMmeTpa

ot 05.05.2022

Twn paHHbIX
uint8

uintlée

19



'3“ Beaa Bera CN-11 rev.2/ PyKoBOACTBO MO 3KCMNAyaTaLmm

CYHETYUK MMIMYNTIbCOB BETA CUN-11 REV.2 MPUHUMAET MAKETbI CITEAYIOWKUX TUMOB.

1. TakeT € 3anpoOCoOM HaCTpoOeK
Mepenaetcs npunoxeHmem Ha LoORaWAN® nopT 3.

Pasmep B 6antax  OnucaHue nons Twn gaHHbIX
1 6ant Tun nakeTa, o JAHHOrO NMakeTa == uint8

B oTBeT Ha AaHHbIN MaKeT YCTPOMUCTBO MPULLIET NakeT C HACTPOWKaMM

2. [lakeT C HaCTpoMKamMmm

[MTONHOCTbIO NAEHTUYEH NakeTy OT YCTPOMUCTBA.

Pasmep B 6antax  OnucaHue nons Twn gaHHbIX
1 6ant Twn nakeTa, 015 AaHHOIO NakeTa == uint8
2 6anTt ID napameTpa uintl6
1 6anT OnvHa gaHHbIX (len) uint8
len 6anTt 3HavyeHWe napameTpa  ==mm-
2 6anTt ID napameTpa uintl6
1 6anT OnvHa gaHHbIX (len) uint8
len 6anTt 3HavyeHWe napameTpa ==mm-
2 6anTt ID napameTpa uintl6
1 6anT OnvHa paHHbIX (len) uint8
len 6anTt 3HayeHwe napameTpa mmme-

MNepenaBaeMblit Ha YCTPOMCTBO MakeT C HACTPOMKaMM MOXET coaepXaTb He Bce
HaCTPOWKMK, NOALEP)KMBAEMbIE YCTPONCTBOM, @ TOMIbKO Ty WMX YacCTb, KOTOPYIO HEO6XOAMMO
N3MEHUTD.

20 T PeBu3mga N2 29 ot 05.05.2022
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Tabnmua ID HacTpoek CH-11 rev.2 n nx BO3MOXHbIX 3Ha4YEHUM

ID
HaCTPOWMKM

4

12
13
14
15

16

49

55

%) BE2a

A B C O n ©©O T

B Tabnuue ykasaHbl 3HayeHuss B DEC, npu oTnpaBke AaHHble 3HayeHUs

TpebyeTcs nepeBectn B HEX

OnucaHue

3anpawyBaTh NOATBEPXKAEHNE

KonnyecTBo NepenoBTOPOB MNaKeTOB

Pexxum Bxoaa 1
Pe>xnm Bxona 2
Pexxum Bxona 3
Pexxum Bxoaa 4

Mepuon nepenaym AaHHbIX

Mepnopn c6opa AaHHbIX

YacoBow nosc, B MUHyTax

PeBu3ung N2 29 ot 05.05.2022

OnnHa
DaHHbIX

1 6anT

1 6ant

1 6ant
1 6ant
1 6ant
1 6ant

1 6ant

1 6anT

2 6anT

anHMMaeMble 3Ha4YeHusd

1 - 3anpawmBaTh
2 — He 3anpalumBaTb

Ot1lp015

1 — MMNyNbCHbLIN
2 - OXPaHHbIN
1 — MMNyNbCHbLIN
2 - OXPaHHbIN
1 — MMNyNbCHbLIN
2 - OXPaHHbIN
1 — MMNyNbCHbLIN
2 - OXPaHHbIN

1-1uvac

2 — 6 4acoB
3 — 12 yacos
4 - 24 vaca
5 = 5 MUHyYT
6 — 15 MuHyT
7 — 30 MUHYT
1-1uvac

2 — 6 4acoB
3 — 12 yacos
4 - 24 vaca

5 = 5 MUHyT
6 — 15 MUHYT
7 — 30 MUHYT

oT -720 no 840
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Cuetumkn umnynbcoB Bera CUN-11 rev.2 [OMKHbI XPaHUTbCA B 3aBOACKOWM YyMaKOBKE B
OTarn/IMBaeMbIX nomeuleHuax npu Temnepatype oT +5 °C po +40 °C m OTHOCUTENIbHOM
BNAXXHOCTU He 6onee 85%.

TpaHCNOPTUPOBAHNE CYETYMKOB MMMYNbCOB AOMYCKAETCH B KPbITbIX FPY30BbIX OTCEKAX
BCEX TUMOB Ha Ntobble pacCTosHUA Npu TemnepaType oT -40 °C go +85 °C.
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A B C O n 10O T

6 KOMITJIEKT MOCTABKU

CyeTymk MMIMYNbCOB MNOCTaBNAETCA B cne,u,yrou.l,eﬁ KOMMNeKTaunn:

CyeTumk umnynbcoB Bera CH-11rev.2 — 1 wr.
BuHT — 4 wt.

Macnopt — 1 WwT.
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I@‘ Beaa Bera CM-11 rev.2/ PyKOBOACTBO MO 3KCrlyaTaLumm
u A B C O N ©O T

IsroToBuTenb rapaHTUpyeT COOTBETCTBME U3Lenns LEUCTBYIOWEN TEXHUYECKOW
OOKYMEHTaUMM Npu COBNIOAEHNN YCNOBUIN XPaHEHUS, TPAHCNOPTUPOBAHMS U SKCIlyaTaLum,
yKa3aHHbIX B «PyKOBOACTBE MO 3KCM/lyaTauum»,

[@apaHTUNHBIM CPOK 3KCMyaTaunm — 36 MecaueB Npu HapaboTKe, He MpeBbIwatoLen 25
000 oTnpaBneHHbIX N34eMeM NakeToB AaHHbIX.

[apaHTUNHBIVM CPOK IKCMAyaTaunMm MCHUCISETCS CO AHA OTMETKM O NPOoAaxKe B nacnopTte
n3Lennd, a npu oTCYTCTBUM TaKOM OTMETKM C AaTbl BbiMyCKa. B TeyeHmne rapaHTUMHOro Cpoka
N3roToBUTENb O653aH NMPEAOCTaBUTb YCYrM MO PEMOHTY WUAM 3aMEHUTb BblleLlee U3 CTPos
YCTPOWCTBO WM €ro COCTaBHbIE YacCTu.

N3roToBUTENb HE HECET rapaHTUMHbIX 0653aTeNbCTB MPU BbIXOAE M3LAENUS U3 CTPOS,
ecnu:

® un3genne He MMeEeT NnacnopTa,

® B nacnopTe He npocTaeneH wTtamn OTK u/mnam OTCyTCTBYeT Haknemka C
nHbopmaumen ob yCTpONCTBE;

@ 3aBoackon Homep (DevEUI, EMEI), HaHeCEHHbIM Ha u3genue, oTaMYaeTcs OT
3aBogackoro Homepa (DevEUI, EMEI), ykazaHHOro B nacnopTe;

© m3pgenne nogBeprasocCb BMeELWATENbCTBAM B KOHCTPYKLUUIO n/mnn nporpaMMHoOE
obecneyeHune, He npegyCcMoTpEHHbIM 3KCF]}'IyaTaLI,l/IOHHOI;1 ,D,OKyMeHTaLI,IAeIZ,'

©® un3pgenne NMeeT MeXaHUYEeCKUE, SNIEKTPUYECKUME U/UNn UHble noBpexageHuna u
,El,eq)eKTbI, BO3HUKLWUIME TPU HapyweHnn yCJ'IOBMVI TPaAHCMOPTUPOBaHMA, XpPaHEHUA U
SKCrayataunn,

©® un3genne umMeeT cedbl PeMOHTAa BHE CEPBUCHOINO UEHTpPa npeanpuatug-
N3roToBUTENSA,

® KOMMOHEHTbl M34ENUS  UMEKOT BHYTPEHHME  TMOBPEXIEHWUS,  Bbl3BaHHbIE
nonagaHMem BHYTPb MOCTOPOHHUX MPeaMETOB/XXNAKOCTEN U/UNU CTUXUAHBIMW 6e4CTBUSAMMU
(HaBOZHEHME, NOXaP U T. ).

CpeaHum cpok cnyxobl nsgenuns — 7 ner.

Mpw BO3HUMKHOBEHWM FAPaHTUMHOIO CllyYast cneayeT obpaTUTbCs B CEPBUCHbBIN LIEHTP MO
appecy:

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

e-mail: remont@vega-absolute.ru
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3aroioBoOK

Tun nokyMeHTa

Kopn nokyMeHTa

Homep v gata nocnegHem pesmsnm

VicTtopusa peBusnm

PeBu3sus
01
02
03
04
05
06
07
08
09
10
11
12
13
14
15

16

17

18

19

JaTa

24.01.2017
26.01.2017
27.01.2017

30.01.2017
01.02.2017
07.03.2017
17.03.2017

14.04.2017
10.05.2017
01.06.2017
17.06.2017
11.07.2017

16.08.2017
08.09.2017
11.10.2017

10.01.2017

03.05.2018

24.07.2018

03.09.2018
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NMHOOPMALIUA O JOKYMEHTE

(0]7[e;
KEB
MK
MK
KEB
KEB
MK
KEB
KEB
KEB
MK
MK
MK
MK
KEB
KEB

KEB

KEB

KEB

MK
KEB

CueTumk umnynbcos Bera CH-11 rev.2
PykoBOACTBO

B0O2-CN111-01

29 o1 05.05.2022

KommMmeHTapumn

[aTta co3paHuns LOKyMeHTa

YCTpaHeHbl Meflke HETOYHOCTH

JJo6aBneHo onmcaHne NpoToKona obMeHa

Obuasa KoppeKkTMpoBKa, dopMaTUpOBaHME U T. M.
[lo6aBneHo BBeAeHME Ha OBJTOXKKE

Jlo6asneH YacToTHbIM MnaH RUS6E8

HoBble $OTO, MHPOPMaLMs O Haknenkax, nobasneH USB
Menkne npasBku

HoBble ¢OTO BHeLLHEero sunaa

VI3meHeH dopMaT nakeTa TPEBOra B NPOTOKONE OBMEHa
icnpaBneHa owmnbKa B NpOTOKOE (3anpoC apxmnBa)
VicnpaBneHa owrbka B NPOTOKONE

YTOYHEHMS B ONMUCaHNM NakeTa «TpeBora»

Hob6asneH pasgen «Vega LORaWAN® Configurator»
I3MeHeHusa B yCNOBUSAX rapaHTUKM, MefIKUe NPaBKy
Menkue npaBku, HOBblE MINKOCTPaLMK B pasaene
«PaboTta c ycTponctBom»

[MpaBKK KacaTenbHO 061aCTV MPUMEHEHUS Ha NpUbopax
y4yeTa C UMMYNbCHbIMW BbIXOAAMU

3MeHeHMs B Nornke paboTbl yCTPOMCTBA, Y6paHbl
nepeknoyaTenn, no6aBneHbl YaCTOTHbIE MJaHbI,
M3MEHEHNS B MPOTOKOJIE OBMEHA, B TEXHUYECKMX
XapaKTepUCTUKax

I3meHeHua B MpOTOKOIe OOMEHA. B TpeBOXHbIN NakeT
nobasneH timestamp.
JobaBneHa cxema 3almnTbl UMMYJIbCHOIO BXOAA.

T .



26

20

21

22

23

24

25

26

27

28

29

22.01.2019

24.01.2019

19.12.2019

08.04.2020

09.06.2020

24.06.2021

25.08.2021

02.02.2022

09.03.2022

05.05.2022

KEB

KEB

KEB

KEB

KEB

KEB

KEB

KEB

XMA

XMA

Bera CU-11 rev.2/ PyKoBOACTBO MO 3KCMyaTaumm

M3meHeHns B NpoTOKOIe ObMeHa, fobaBNeHa GyHKLMS
HaCTPOMKK YCTPONCTBA «NO BO3AYXY», B TEX.

XapaKTepUCTUKM fobasneH AppEui yCTpOnCTRBa,
nob6aBneH pasaen «MapKrMpoBKa», MCNpPaBAEHbl MpoYne

McnpasneHa HETOYHOCTb B MPOTOKONE O6MEHa — TUM
MakeTa C 3anpOCOM HAaCTPOEK U C HACTPONKAMM

l/IcrlpaBneHa HETOYHOCTb KaCaTeJIbHO YaCTOTbl
reHepaunn TpEBOXHbLIX MakKeTOB, MEJIKNE MPaBKU

icnpaBneHa HETOYHOCTb KacaTelbHO TUMa AAaHHbIX B
none «Iemnepatypa», MeNKMe NpaBku

B TEXHWYECKMX XapaKTepPUCTMKax AO6ABNEH BapMaHT
3NeMeHTa NUTaHUS

[naHoBas peBM3nNS LOKYMEHTaLMN
I3MeHeHne yCNnoBUM rapaHTuu, HOBbIE pasaesbl

YCTpaHeHne HETOYHOCTEN
YKa3zaH nopT 4J19 rnakeTa C HaCTPOMKamMm
HoBas peBun3ng nnatbl

Menkne npasBku
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