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HacTosllee pyKOBOLCTBO pacrnpoOCTpaHsAeTCcs Ha NMOMCKOBOe yCTponcTBO Bera LM-1
(nanee - ycTtponcTteo) npowmssoactea OOO «Bera-A6conoT» u onpenensger nopsaok
YCTaHOBKM W TMOAK/IOYEHUS, @ TakKXe COLEPXKUT KOMaHAbl YrpaBieHUs U OnucaHue
dyHKUMOHana.

PyKkoBOACTBO mMpefHa3Ha4YeHo /19 CneumannucToB, O3HAKOMEHHbIX C MpaBUIaMu
BbIMOJIHEHNS MOHTAXHbIX PaboT B O6MACTU PA3/IMYHOIO INEKTPOHHOIO U 3IEKTPUYECKOrO
060pyAOBaAHUS.

OOO «Bera-A6contoT» coxpaHdeT 3a Cob6oW npaBo 6e3 MnpeaBapUTeENIbHOro
YyBEAOMJIEHWNS BHOCUTb B PYKOBOACTBO M3MEHEHMS, CBSA3aHHbIE C yydlleHneM o60pya0OBaHMS
N NPOrPaMMHOro obecneyveHus, a Takxe 4ns yCTpaHeHMs OneYaTok U HETOYHOCTEN.
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HA3HAYEHME YCTPOWCTBA

[TonckoBoe ycTpomctBo Bera LM-1 npepHasHayeHO [/19 OMpeneneHns CBOEro
NOJNIOXKEHUS HaL YPOBHEM MOPS, Hayasa ABMXEHUS, YINa OTKIOHEHUS OT BEPTUKAJIN N CBOUX
koopanHaT no cnyTHukam [NTOHACC/GPS, ¢ nocnenyiowmm HakonneHnem n nepefadyemn 3Tom
nHpopmaumm B cetb LoORaWAN®,

Bera LM-1 cnocobeH onpenendaTb Yrosl OTKIOHEHWS OT BEPTUKaAM C BbICOKOWM
TOYHOCTbIO 6naroaapst BCTPOEHHOMY TPEXOCEBOMY aKCeNepoMeTpy. DTa MHOOPMaLMA MOXeET
OblTb MCMNONb30OBaHAa YCTPOMCTBOM A1 MHULUMALMKM BHEOYEPELHOrO CeaHcCa CBA3M, a Takxe
nepenaBaTbCs B CTaHAAPTHOM nakeTe B ceTb LORaWAN®,

Kopnyc nmeeT MarHUTHbIE KpenjieHUs Ha HEOAMMOBbIE MarHMUTbI, @ TaKXKe NPOYLLMHbI 419
KpernieHus xomyTamu. Bbicokad cTeneHb 3awmTbl kKopnyca P67 v gmanasoH paboumx
Temnepatyp oT -40 no +70 °C mo3BONMIOT yCTaHaBAMBaTb YCTPOMCTBO B HEOTArIMBaEMbIX
NOMELLEHMAX W Ha yaimLe.

B 3aBMCMMOCTM OT BbIOpPaHHOM EMKOCTWN GaTapeu NMTaHus, CyLLeCTBYEeT ABa BapMaHTa
NOCTaBKM YCTPOWCTBA:

Bera LM-1 6400 mMAuY
Bera LM-112800 MmAvy

HacTpomka koHBepTepa ocyuectasgeTcsd no USB ¢ nomouwbio cneumansHoro MO «Vega
LoRaWAN koHoburypatop».

ANITOPUTM PABOTDI

Bera LM-1 paboTaeT B cieaytolmx pexxmmax:

«Cklag» — 3TO pPeXuM, MpedHasHaYeHHbIn AN XPaHEHWst U TPaHCMOPTUPOBKU. B
[AHHOM peXrme YCTPOMCTBO He OCYLLECTBASIET PErYASPHYIO nepenayvy AaHHbIX B CETb.

«AKTUBHbBIN» - paboyni peXnM yCTPOMCTBA.

lMepen HavanoOM WCMNONb30OBAHUS YCTPOMCTBO HEOH6XOAMMO BbIBECTU M3 pPeXMMa
«Cknag».

YcTtponcTtBo LM-1 nognepxmBaeT aBa cnocoba aktmauum B cetn LoRaWAN® — ABP un
OTAA. BbibpaTb OoOMH M3 CNOCOOOB MOXHO C MOMOLb npunoxeHns «Vega LoRaWAN
Configurator» (cM. «PykoBOACTBO MOJIb30OBaTENN» HA MPOrpaMmy).

Cnoco6 ABP. lNocne Ha)kaTua Ha KHOMKY 3amnycka YCTPOMCTBO Cpa3dy HauMHaeT paboTaTb
B PeXMMe KAKTUBHbINY.
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Cnoco6 OTAA. Tlocne HaxaTmsi Ha KHOMKY 3arnycka YCTPOWCTBO OCYLLECTBUT TpwU
MNOMbITKU MPUCOEOVMHEHNS K CeTU B 3afaHHOM MpPU HACTPOMKE 4YacCTOTHOM nnaHe. [lpu
NONy4YeHUM noaTBepXAeHns akTmBauum B ceTn LoRaWAN®, ycTpoMcTBO mopacT curHan
MHOMKATOPOM (CBEYEHME B TeYeHne 3 CeKyHa) U nepenaeT B pexmnmMm «AKTUBHbIN». Ecnn Bce
MOMbITKU OKaXyTCsi HeyAa4HbIMU, YCTPOMCTBO MNPOLO/MKUT HAKOMIEHUe LaHHbIX U byaeT
OCYLLEeCTBAATb NOMbITKN NPUCOEAMHEHMNS K CETU Pa3 B 6 YaCOoB.

[MepeBeCTn YCTPOMCTBO M3 pexmma <AKTUBHbIN» O6paTHO B pexmm «Cknag», He
OTK/toYas HaTapemHoe MUTaHMEe, MOXXHO MPW MOMOLWM ANUTENBHOrO HaXaTusi Ha KHOMKY
3anycka (6onee 5 cekyHp).

YCTPONCTBO GOPMUPYET MAKET C TEKYLLIMM COCTOSSHUEM C HAaCTPaMBaeMbIM NePUOAOM
OT 5 MUHYT 10 24 yacoB. DopMMpOBaHME NAKETOB C TEKYLLMMUM MOKA3aHUAMM MPOUCXOANT B
MOMEHTbI BDEMEHW, KpaTHble 3alaHHOMY B HAaCTpOMKax nepuony c6opa AaHHbIX.

[Tpumepei

Ecnn nepumop cbopa faHHbIX paBeH 24 4acam, TO dopmMMpoBaHWE nakeTa 6yneT
ocyuectensatbca B 00.00 no BHYyTPEeHHMM YacaM yCTPOMCTBa

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

[Mepuon nepenaym JaHHbIX MOXET HacTpamBaTbCs OT 5 MUHYT A0 24 yacos. [1pu BbiIxoae
Ha CBfI3b YCTPOMCTBO HauMHaeT OTMNPaBAsATb MaKeTbl C MOKa3aHUSIMUM, HadYMHas C CaMoro
paHHero. KOHKpeTHOe BpemMs nepefadn AaHHbIX He MOXET 6biTb 3a4aHO, OHO onpenenseTcs
CNly4aHbIM O6pPa3oM A1 KaKLOro YCTPOMCTBA BHYTPW BbIGPAaHHOrO nepuopa nepenavm
LAHHbBIX C MOMEHTa NOLK/IIOYEHUS K CETU.

[Tpumep

3afjaH nepuop nepenadn AaHHbix 1 4ac, a yCTponcTBO 6b110 3anyuweHo B 16:40 no
BHYTPEHHMM YacamM YCTPOWCTBa. [1pn cny4YamHOM moacyeTe, YCTPOWNCTBOM 6bIIO Ha3HAYeHO
Bpems 16:41 pnsa nepenaym nakeTta B YacoBom nepunof ¢ 16:40 o 17:40. Takmm o6pa3om, NakeThbl
C OAHHOro yCcTpowncTBa 6yayT nepenasaTtbhca B 16:41, B 17:41, B 18:41 1 Tak ganee Kaxabln 4ac
NO BHYTPEHHMM YacaMm YCTPOWCTBA.

Bpemsi BHYTPEHHMX YacOB YyCTaHaBAIMBAETCS aBTOMATMYECKM MpPU MNOAKIOYEHUU K
yCTpOMNCTBY Yepe3 USB, a Takke MOXET 6bITb CKOPPEKTUPOBaHO Yepe3 ceTb LORaWANE®.
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OYHKUMOHAN

MouckoBoe ycTponctBo Bera LM-1 gBngetca ycTpowcTtBom knacca A (no
knaccudumkaumm LoRaWAN®) n o6ecneunBaeT cneaytowmin GyHKLUMOHAN:

® nopaaepxka ADR (Adaptive Data Rate)
® noAAep)KKa OTMPaBKM MaKETOB C MOATBEPXAEHMEM (HAaCTpanBaeTCs)
® paBa noapexmnma paboTbl «Mokom» n «BmKeHne»
® npwuBA3Ka onpeaeneHns KOoOpAMHAT KO BPEMEHW MO BHYTPEHHUM YacaM
® BHeoYepeOHOW BbIXOA Ha CBA3b Npu CpabaTbiBaHUKM akCcenepomMmeTpa
® u3MepeHune TemnepaTypbl
@ M3MepeHMe 3apsaa BCTPOEHHOW baTapen B %
MAPKUPOBKA
MapKnpoBKa YCTPOMCTBa BbIMOJHEHA B BUAE HAKIEMBAEMOM 3STUKETKW, KOTOpas
COLEPKUT:
® HawmmeHoBaHWe n3nenus;
@ DevEUI;
® Mecsuy v rog Bbinycka n3genus;

DTUKETKa pacrnosiaraeTcs B TPeX MecTax - Ha Kopryce YyCTPOMCTBa, B MacnopTe M Ha
YyMaKOBOYHOM KOPOOKE.

Kpome TOro, Ha ynakOBOYHOW KOPOOGKe pacnojfiaraeTcs OOMNONHUTENbHAs 3TUKETKA,
coaepxallas:

® VHpopMaLMio O BEPCUM BCTPOEHHOIO MPOrpaMMHOro obecreyeHms;

@ QR-koO, B KOTOPOM COLEPXATCH KJKYM  aKTUMBaAUMWM YCTPOMCTBA B CETU
LoRaWAN® n npyrve naeHTndmnkaTopsbi.
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XAPAKTEPUCTUKWN YCTPOMNCTBA

OCHOBHbIE

BcTtpoeHHas GPS-aHTeHHa
BcTpoeHHbIV akcenepomeTp
USB-nopT

[Junana3oH pabounx TemnepaTyp
BCTpOeHHbIM faTumK TeMmnepaTypbl
To4YHOCTb onpeneneHuns yrna HakioHa

Knacc ycTtponcTtesa LoRaWAN®
KonunyecTtBo kaHanos LoRa

YacToTHble NnaHbl (Mo yMonanmo)

YacToTHble NaaHbl (Onums 3akasa)

Cnoco6b akTmBauum B cet LoRaWAN®

I'Iepmo,u BbIXOOda Ha CBA3b

Mepnon HaKoMneHMsa AaHHbIX

LoRaWAN®

O6bemM NamMaTK 4J19 HaKoMIeHUs NakeToB

Tun aHTeHHbl LORa
YyBCTBUTENBHOCTb

MoLHOCTb nepegatymka no yMmoa4aHmto

EmMKoOCTb 6aTapemn

MATAHUE

PacyeTHOE YMCNO OTNPAaBAEHHbIX YCTPOMCTBOM

MakeToB, HE MEHEeEe

KOPIYC
Pa3smepbl kopnyca
CTeneHb 3aWMTbl KOpyca
KpenneHne
YIAKOBKA
FabapuTbl
Bec
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na
na

micro-USB, type B
-40..+70 °C

Aa
+1°

A
16

RUB68, EU868, KZ865

Jllob6om pernoHanbHbin No «LoRaWAN
1.1 Regional Parameters»

ABP nnn OTAA
5,15, 30 muHyT, 1, 6, 12 nnn 24 yaca

1, 5,15, 30 muHyT, 1, 6, 12 nnn 24 vaca

240 nakeToB
BHYTPEHHSAS
-138 dBm

25 MBT (HacTpauBaeTcs)

6400 MAY nnm 12800 MAY
10 000 wnm 20 000

90 x 75 x40 mm
P67
MarHmTHoe

140 x 80 x 50 mm
0,232 nnn 0,282 kr
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HACTPOWMKN MO YMOJTYAHUIO

MAPAMETP 3HAYEHUE
YacTOTHbIN NNaH RU868
Cnocob akTMBauum B ceTu OTAA
ABTOMAaTUYECKOE yrpaBieHMe CKOPOCTbIO  BKJIKOYEHO
3anpalrBaTbh MOATBEPXKAEHME BbIK/IKOYEHO
3a/lepxKa OTKPbITUS NEPBOro NpemMHoro  + CEKYHAA
okHa (Rx 1 delay)
3afepykKa Ha NoATBEPXAeHME S CeKyHA,
npucoennHenms k cetu (Join accept delay)
KonnyecTBO NepenoBTOPOB OTMPaBKM 1
CkopocTb DRO
MowHOCTb NepenaTymka 14 nbm
[NMepuopn nepenavm AaHHbIX 24 vaca
[Mepnopn c6opa AaHHbIX 24 vyaca
Mepuoa nepenayvm OaHHbIX B ABUXKEHUN 5 MUHYT
Mepnon c6opa AaHHbIX B ABUXEHUMN 1 MMHyTa
YacoBow nosc UTC +00:00

ns usMeHeHua HaCTpOoeK YCTPOMCTBA HEOOXOANMO NOAKNOUYUTLCS K HEMY C MOMOLLbIO
nporpammbl «Vega LoRaWAN Configurator». Bbol MmOxeTe ckayaTb €é Ha canTe B paspene
«[MporpammHoe obecrneyeHme», TaM >Ke HaAXOAMUTCS PYKOBOACTBO MO paboTe C
KOHOUTYypaTOPOM. [lepenTu Ha CTpaHuLLY NPOrpammbl.
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BHEWHWN BUA YCTPOWCTBA

%) BE2a
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Yctponcteo Bera LM-1 npencraBneHO B YEPHOM MIaCTUKOBOM KOPMyCe, CKPYYEHHOM

Ha BUHTDI.

1 — BUHTbI @ 3 MM X 16 MM, KpeCTOBble O

2 — KpenneHme Ha MarHmTbl

Bce anemeHThI ynpasaeHna n MHONKaunn pacCriosioXeHbl BHYTPW KOpMyCa Ha rJjiate.

MOMOmmoe.

—— BE

ouoooooo
Cl
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3 — KHOTMKa 3arnycka
4 — CcBETOAMOHbIM UHOAMKATOP
5 - USB-nopT

6 — pasbeMbl 4nS NOLAKIOYEHNS
baTapeu
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MHOWKALWMA YCTPOWUCTBA

YCTPONCTBO MMEET OAMH CBETOANOIHbIN MHAMKATOP KPACHOIO LIBETA, PACMOIOKEHHbIN
Ha nnate. MHOMKauMsS WCNONb3yeTcsa TOJNIbKO Ha 3Tane akKTMBauuu YCTPOWCTBA B CETU
LoRaWAN®.

© SEIKTS IO
LW‘ W Ed ©  MOnnmmoo 01
PacrnonoxeHue T nom :
N
CBETOANOLHOrO =
WHAMKaTOPa Ha q . E—‘
nnarte ‘ %EDMDDDD -
e
) O
(%“ @d‘ -
n R
T
CUrHA1 UHONKATOPA 3HAYEHUE
T Cepusi KOPOTKUX MOET npouecc NpucoeaHeHms K ceTu
BCrMbILLEK
YCTPONCTBO yCNewHO NPUCoOeanHeHo
OpHa onnHHas P y P A
] K CETU 1 B aKTUBHOM peXmnme
BCMbILLKA
[MonbITka NpucoeanHeHUs
TpW ONNHHbBIX BCMbILLKM N
] OKOHYMNACh Heyaayen nam nepexos B

pexum «Cknag»

Mpn HeyaayHOM NONbITKE NPUCOEAUHUTLCS K CETU YCTPOMCTBO NPOAOIIKUT
cobupaTtb AaHHble U 6yaeT OCYLLEeCTBASATb MOMbITKU NPUCOEANHUTBLCS K CETU
Kakable 6 yacos
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PEKOMEHOALMUW MO MOHTAXY

Ons obecneyeHns yCTOMYMBOW pPagaMOCBa3M Mexay 6a30BOM CTaHUMEN M OKOHEYHbIM
YCTPOWNCTBOM PEKOMEHAYETCS N3beraTb yCTaHOBKM O6OPYAOBaHNS B MECTa, MPeACTaBAsoWmME
cobon HenpeojonMMble Mperpagbl AN  MNPOXOXAEHWUS  pPaguoCUrHana, TakMe Kak:
aPMUPOBAaHHbIE NMEPEKPLITUS U CTEHbI, NOABaJIbHblE MOMELLEHUS, NOA3EMHbIE COOPYXEHUS U
KONOALbI, CTaNlbHble KOpo6a U T. 4.

Mpu pasBopaynBaHUM CETU, BKIOYaloWeEN B cebs 60/bloe KOMYECTBO OKOHEYHbIX
YCTPOWMCTB, HEOOXOAMMbBIM 3TANoOM SBASAETCS BbINMOJIHEHNE PAbOT NO PAAMOMNIAHNPOBAHMUIO C
NpoBeAeHNEM HAaTYPHbIX SKCMNEPUMEHTOB.

Mepen HavyanoM MOHTaXKHbIX pPaboT Heob6xoauMO y6eamuTbCs, YTO Ha
060pyAOBaHMN YCTAHOBJIEHA NOC/IEAHSAS BEPCUS NPOLUNBKMU

Ins OoCcyuleCTBNEeHNA MOHTaXXa NoHago6bUTCH:

® OTBepPTKa KpecToBas O;

© HOYTOYK.
[MowaroBbln MOHTaX BbIMSANT CNefyowmm 06pa3oMm:

1. HacTporka BCex yCTPONCTB M MOAK/IOYEHME UX B O6LLYIO ceTb (CM. PyKOBOACTBO
No pa3BOPAYMBAHUNIO CETU) — KaK MPaBUIIO BbIMNOHSAETCS B oduce.

2. OnpepeneHve yaayHbiX MeCcT 11 MOHTa)a Ha O6bekTe C MOMOLLbIO TeCcTepa CeTu.

3. MNownckosoe yctponcteo Bera LM-1 6400 mA4Y paboTaeT OT BCTPOEHHOM 6aTapew,
KOTOPYIO HY>KHO MOAKJIOUYNTb Nepes HavanomM paboTbl K TIOH60OMY 13 IBYX Pa3beMOB MUTaHUS Ha

nnate. Ons yctponctea Bera LM-1 12800 MA4 HEOO6XOAMMO NOAKIIKOUYNTDL ABE BaTapeun K ABYM
pasbemMaM.

Ewe L0
i@%g‘?ﬁtﬁ“ T\I®IE,II MOMAmmOn

i :[im

~
Pa3bémbl gns

/{ f) U
‘ QuoIuoun noaKMro4vYeHnd
= 6aTapeu

CEERE
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4. [Tpy NepBOM MOAKOYEHUU NUTAHUS YCTPOMUCTBO aBTOMATUYECKN NepexouT B
PEXUM «AKTUBHbLIN» W TMPUCTYNaeT K perncrtpaumm B ceTu. HO ecnm yCTpoOWCTBO C
NOAK/IOYEHHOM GaTapeen 6bI1IO0 NepeBefeHO B pexmnm «Cknag» OauMTeNbHbIM (6onee 5 cek)
HaXXaTUeM Ha KHOTMKY 3arycKa, TO BKJIKOYEHNE OCYLLECTBSETCS HAXXaTUEM Ha KHOTKY.
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HaxxaTb KHOMKY

5. C noMolLLbio HOYTOYKa y6eamnTbCs, YTO YCTPOMCTBO YCMNELWHO nepeaaeT AaHHble.

6. Cbopka ycTponcTtBa. Heobxoammo yb6eamTbCs, 4YTO CWIMKOHOBAsi MpOKadka
YCTaHOBJIEHA TOYHO B Ma3 KOPMyca, KpenexHble 3/IeMeHTbl 3aTSHYTbl LOCTAaTOYHO MIOTHO,
KPbILLKa KOpryca MIOTHO NPUMbIKAET K OTBETHOM YaCTW.

/. YCTaHOBKa YCTPOMCTBa Ha OObEKTE NOCPEACTBOM MArHUTHbIX KpEerneHU .

OMUCAHWME NOAPEXWUMOB PABOTDI

MounckoBoe ycTponcTBO Bera LM-1 mmeeT aBa moapexmma paboTtbl - «[lokom» wu
«JIBM>KeHmne».

[MepekntovyeHrne Mexay NoApexXrMMaMmn OCYLLECTBASETCS aBTOMATUYECKM MO CUMHaNam
BCTPOEHHOro akcesniepomMeTpa. llepexon n3 nogpexmma «[1okom» B Nogpexmm «pmxeHue»
OCYLLECTBNSAETCH He3aMeL/IUTE/IbHO, B MOMEHT OUKCaUMU OBMXKEHUS aKCENEPOMETPOM.
[NMepexon 13 nogpexmnma «pmxeHne» B Nnoapexumm «[ToKkom» NponcxogmT rnocse AByX MUHYT
OTCYTCTBUS ABMKEHUS.

Ons kaxporo v3 AByx nogpexumoB B nporpamme «Vega LoRaWAN Configurator»
OTLE/IbHO HaCTpPanBatoTCH NEPUOLbl HAKOMIEHNS M NEPEfadn LaHHbIX.

KpomMe TOro, eCtb BO3MOXHOCTb HaCTPOWUTb OTMPABKY TPEBOXHOIO COO6LLEHUS MNP
nepexoe 13 nogpexmma «okom» B nogpexunm «pmxeHne».

Takke MOXHO OTKKYNTbL akKCenepoMmeTp, Toraa YCTPOMCTBO OyaeT Bceraa
OYHKLMOHMPOBaTb B Nogpexunme «[1okom» n He byaeT nepexonmTb B MOAPEXUM «[IBMKEHMEY.
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B naHHOM pa3pene onmcaH NpoTOKON O6MeHa AaHHbIMU pagnomonema Bera LM-1 ¢ ceTbio

LoRaWAN®.

B nonax, cocroAwMx U3 HECKONIbKUX 6auT, ncnoJsibsyetcd nopsaaok

cnepoBaHus little-endian

MOUCKOBOE YCTPOWUCTBO BEIA LM-1 MEPELAET NMAKETbI CNEAYIOWNMX TUMOB.

1. TlakeT C TeKyLMMIM NOKa3aHUSIMMN

MepenaeTcs perynspHo Ha LoORaWAN® nopT 2.

Pa3smep B
6anTax

1 6anT

1 6anT

4 6anTa

1 6ant
1 6ant

2 6banTa
1 6anTt

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

1 6anT

1 6anT

OnucaHue nond

Tun nakeTa, ANg AaHHOro naketa = 1
3apaa 6atapeu, %

Bpqu CHSITUSA MOKa3aHun, nepegaBaeMbiX B JaHHOM lMaKeTe

(unixtime UTC)

TemnepaTypa, °C

[MpU3HaK HaNN4YMS ABUKEHUS

0 — nokomn

1 — aBmxKeHune

Yron oTKNOHEHUst OT BEPTUKaAIN

[Mpr3HaK BaIMAHOCTU KOOPAMHAT

0 — He BanuAaHbl

1 — BannpaHbI

LLInpoTa, B rpapycax, ymHoxeHHast Ha 1000000
JonroTa, B rpagycax, ymHoxeHHast Ha 1000000
Kypc, B rpagycax

CKOpOCTb, B KM/Y

BbicoTa Hag cpefHUM YPOBHEM MOPS
KonmyecTBO BUANMBIX CYTHUKOB, HA MOMEHT
dopMmMpoBaHUS NakeTa

KonnyecTtso NCIMOJIb3yeMbIX B HaBUFaLUMOHHOM peLlleHnN

CMYTHWKOB
[Mpu3HaK TpeBoOrn
0 — Hopma

1 - TpeBora

Twn paHHbIX

uint8
uint8
uint3?2

int8
uint8

uintlé
uint8

int32
int32
uintl6
uintl6
intl6
uint8

uint8

uint8

YCTPOMCTBO COAEPXKMUT B cebe BCTPOEHHbIE Yacbl C KaneHdapem, BpemMs W aata Ha
KOTOPbIX 3a[al0TCA NPW NMPOU3BOACTBE, a TaKKe MOTYT 6biTb CKOPPEKTUPOBAHbI B MpoLecce
akcnnyaTaummn. PopmMmnpoBaHme NakeToB C TEKYLUMMM NMOKA3aHNAMU NMPOUCXOANT B MOMEHTI

BPEMEHW, KpaTHble 3alaHHOMY B HAaCTpOMKax nepnoay c6opa LaHHbIX:

@ [lng nHtepsana 5 MUHYT: nepenatoTcsa nokasaHusa Ha 00:05, 00:10 n T.4.;

@ [na nHtepsana 15 MnHyT: nepepatotcs nokasanua Ha 00:15, 00:30 n 1.4.;
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IOns nHtepsana 30 MUHYT: NnepenatoTcs nokasaHms Ha 00:30, 01:00 n T.4.;

[na nHTepBana 1 yac: nepefatoTCa NOKa3aHMa Ha Havyano TeKyLLero 4yaca;

Ins nHTepeana 6 4acoB: nepenatoTcs nokasaHus Ha 00:00, 06:00, 12:00, 18:00;
[ns nHTepsana 12 yacos: nepenatoTcs nokasanms Ha 00:00, 12:00;

Ins nHTepBana 24 yaca: nepepatotcs nokasanusg Ha 00:00 TekyLmMx CyTOK.

@ @ @ ©®© ©

[Py CHATUKM NMOKa3aHUN YYNUTbIBAETCS 3a4aHHbIN B HACTPOMKaxX 4YaCOBOM MOSC.
2. NakeT C 3anpOCOM KOPPEKTUPOBKM BPEMEHN

MepepaeTcs oaMH pa3 B cyTkM Ha LORaWAN® nopT 4.

Pa3smep B 6antax OnucaHue nons Twn faHHbIX
1 6ant Tun nakeTa, ons 0aHHOro naketa = 255 uint8
4 6anTa Bpemsa pagnomMmonema Ha MOMEHT nepefayn nakeTa uint32

(unixtime UTC)

Mocne nonyyeHus NakeTa AaHHOMO TUMa NPUIOXKEHNE MOXET OTNPaBUTb
paanNoOMOAEMY MaKET C KOPPEKTUPOBKOM BPEMEHN.

3. [lakeT ¢ HacTpoMKamMu

Mepenaetcs yctponctBoM Ha LORaWAN® nopT 3 npu nonyyYeHuUrM KOMaHAbl 3arnpoca
HaCTPOEK, a TaKxXe Nocsie NPUCOeNHEHNS K CeTH.

Pasmep B 6antax  OnucaHue nons Twvn paHHbIX
1 6ant Twn nakeTa, 015 AAHHOrO NakeTa == uint8
2 6anTt ID napameTpa uintl6
1 6anT OnvHa gaHHbIX (len) uint8
len 6anTt 3HavyeHWe napameTpa =mme-
2 6anTt ID napameTpa uintl6
1 6anT OnvHa gaHHbIX (len) uint8
len 6anTt 3HavyeHWe napameTpa =mme-
2 6anT ID napameTtpa uintl6
1 6anT OnvHa paHHbIX (len) uint8
len 6anTt 3HayeHue napameTpa =mmm-
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MOUCKOBOE YCTPOWCTBO BEFA LM-1 MPUHUMAET MAKETbI CNEAYIOLWKMX TUMNOB.

1. TlakeT C KOPPEKTUPOBKOWN BPEMEHM

Mepenaetcs npunoxeHmem Ha LoRaWAN® nopT 4.

Pasmep B 6anTax OnwucaHune nons Twn gaHHbIX
1 6ant Twvn nakeTa, o1 AaHHOro naketa == 255 uint8
8 6ant BennynHa B cekyHAax, Ha KOTOPYO HY>KHO int64

CKOPPEKTUPOBaTh Bpems. MoxeT 6bITb
NONOXUTENbHOMN U OTPULLATENIbHOM

Mpn nony4yeHMn NakeTa paguoMoaemM YCTaHOBUT CBOU BHYTPEHHME Yacbl U KanleHaapb B
COOTBETCTBUM C AAaHHbIMU U3 MaKeTa.

2. [lakeT C 3aNpOCOM HaCcTpoOeEK
MepenaeTcs npunoxeHmem Ha LoORaWAN® nopt 3.

Pasmep B 6anTax OnucaHune nons Twn AaHHbIX
1 6anTt Twn NnakeTa, oNg AaHHOro nakeTa == uint8

B oTBeT Ha LaHHbIM NaKeT yCTPOMUCTBO MNPULLJIET NMakeT C HaCTPOMKaMMU

3. [lakeT c HaCcTpoMKamMu

[MONHOCTbIO NOEHTUYEH MakeTy OT yCTpOl;ICTBa.

Pasmep B 6anTax OnucaHue nons Twn faHHbIX
1 6ant Tun nakeTa, 4N JAHHOrO NakeTa == uint8
2 6anT ID napameTpa uintl6
1 6anT OnvHa pgaHHbIX (len) uint8
len 6anTt 3HayeHwe napameTpa mmme-
2 6anT ID napameTpa uintl6
1 6ant InvHa naHHbIX (len) uint8
len 6ant 3HayeHue napameTpa mmme-
2 6anT ID napameTpa uintl6
1 6ant InvHa naHHbIX (len) uint8
len 6ant 3HayeHue napameTpa mmme-

[lepenaBaeMbll Ha YCTPOWCTBO MakKeT C HAaCTPOMKaMU MOXET COAepaTb He BCe
HAaCTPOWMKW, MOALEPXMBAEMbIE YCTPONCTBOM, @ TOJIbKO Ty UX 4YaCTb, KOTOPYK HEOOXOAMMO
M3MEHUTb.

PeBn3ma N2 10 o1 08.11.2021 15



Bera LM-1/ PykoBOACTBO MO 3KCMyaTaumm

Tabnnua ID HacTpoek LM-1 1 nx BO3MOXHbIX 3HaYEHU

ID
HaCTPOWMKM

4

16

49

62

63

71

16

OnucaHue

3anpalurBaTbh NOATBEPXKAEHME

ABTOMaTUYECKOE yrpaBneHue
CKOPOCTbIO

KonnyecTBo nepenoBTOPOB NakeTa
[Nepuopn nepenavm AaHHbIX

Mepuon c6opa AaHHbIX

I'Iepmo,u, HaKOmMJaeHmda gaHHbIX B
ABVXXEHNN

Mepuon nepenaym AaHHbIX B
OBUXEHUN

leHepupoBaTb TPEBOTY NpU Havane
NBUXEHUSA

OdnvHa
DaHHbIX

1 6anT

1 6anT

1 6ant
1 6ant

1 6anTt

1 6anT

1 6anT

1 6anT

MpuHUMaemsble
3Ha4eHus

1 - 3anpawmnBaTb
2 — He 3anpalmBaTh

1 — BKJItOYEHO
2 — BbIKJIKOYEHO

oTrlpo15
1-1vac

2 — 6 4acos
3 —12 yacos
4 — 24 yaca
5 — 5 MUHYT
6 — 15 MuHyT
7 — 30 MUHYT
1-1yvac

2 — 6 yacos
3 —12 yacos
4 — 24 yaca

5 — 5 MUHYT
6 — 15 MuHyT
7 — 30 MUHYT
1-1yvac

2 — 6 4yacos
3 —12 yacos
4 — 24 yaca

5 — 5 MUHYT
6 — 15 MuHyT
7 — 30 MUHYT
8 — 1 MuHyTa
1-1yvac

2 — 6 4yacos
3 —12 yacos
4 — 24 yaca

5 — 5 MUHYT
6 — 15 MuHYT
7 = 30 MUHYT

8 — 1 MmHyTa
O — He reHepupoBaTHb
1 — reHepupoBaTH
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[MonckoBble ycTpomcTBa Bera LM-1 pnomkHbl XpaHWTbCS B 3aBOLACKOW YMNakOBKE B
OTarn/IMBaeMbIX nomeuleHuax npu Temnepatype oT +5 °C po +40 °C m OTHOCUTENIbHOM
BNAXXHOCTU He 6onee 85%.

TpaHCNOPTUPOBaHME YCTPOWCTB AOMYCKAETCS B KPbITbIX FPY30BbIX OTCEKAX BCEX TUMOB
Ha Nllobble paccToaHMs npu TemnepaTtype ot -40 °C go +85 °C.

AnntenbHoe xpaHeHue yCTPOMNCTBa B pexnume «CKnaa» MOXeT NpUBoauTb K
naccmBaumm 6atapeu
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6 KOMITJIEKT MOCTABKU

[MonckoBoe yCTpOVICTBO NMOCTaBNAETCA B cne,u,yrou.l,elh KOMMAeEKTaunu:

[TonckoBoe ycTtponcTeo Bera LM-1 — 1 wr.
baTtapes 6400 MAY — 1 vnun 2 Wt

Macnopt — 1 WwT.

1 B 3aBMCMMOCTM OT YCNOBMIA 3aKa3a

18 ] PeBu3na Ne 10 ot 08.11.2021
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IsroToBuTenb rapaHTUpyeT COOTBETCTBUE U3Lenns LEUCTBYIOWEN TeXHUYECKOM
OOKYMEHTaUMM Npu COBNIOAEHNN YCNOBUIN XPaHEHUS, TPAHCNOPTUPOBAHMS U SKCIlyaTaLum,
yKa3aHHbIX B «PyKOBOACTBE MO 3KCM/lyaTauum»,

[@apaHTUNHBIN CPOK YCTPOMCTBA — 36 MeCsLIEB.

[apaHTUNHBIM CPOK GaTapen — 36 mecaueB mam 5 000 oTnpaB/ieHHbIX MaKeToOB 41
ncnonHeHus ¢ 6atapeen 6400 MAY 1 10 000 oTnpaBieHHbIX MaKETOB A1 MCNOJIHEHWUS C IBYMS
6aTapeamn 6400 MAY, B 3aBUCMMOCTU OT TOTO, YTO HACTYNUT paHee.

[ApPaHTUMNHBIN CPOK SKCMlyaTaunm NCYNCNSETCS CO AHA OTMETKM O MpOoLaXke B nacrnopre
n3genus, a npu OTCYTCTBMM TakOM OTMETKM C AaTbl BbiMyCKa. B TeyeHne rapaHTUMHOroO CpokKa
N3roToBUTENb O653aH NPEefOCTaBUTb YCYTM MO PEMOHTY UM 3aMEHUTb BbllLeLee U3 CTPOs
YCTPOMUCTBO UM €ro COCTaBHbIE YacCTMW.

N3roToBuTENb HE HECET FapaHTl/IlebIX 0693aTeNbCTB npwn BbIXxoae mn3agenna n3 CTpos,
eCn:

®  u3gesinMe He MMeEET nacnopTa;

® B macnopTte He npocTtaBneH wtamn OTK wn/unm OTCyTCTBYeT Haklemka C
nHbopMaumen ob yCTpOnCTBE;

®  3aBoackom Homep (DevEUI, EMEI), HaHeCEHHbIM Ha wn3genue, OT/IMYaeTcs OT
3aBogackoro Homepa (DevEUI, EMEI), ykazaHHOro B nacnopTe;

®  u3genmMe NoABEPrasoCh BMeLLATENbCTBAM B KOHCTPYKUMIO U/MAK NporpaMmmHoe
obecneyeHune, He NPefyCMOTPEHHbIM 3KCMNyaTaLMOHHOW AOKYMEHTaUNeN;

©  u3genme UMeeT MeXaHWYeCKUe, SNeKTpUYeCKne U/MAN WHble MOBPEXAEHUS Y
nedekTbl, BO3HUKLWIME TMPU  HAPYLWEHUM YCIOBUM TPAHCMOPTUPOBAHUS, XPaHEHUS U
aKCrlyaTaumy;

© u3jenme UMMeeT cCJiedbl PeMOHTa BHE CEepBUCHOrO UeHTpa npeanpuaTus-
M3roTOBUTENS;

©®  KOMMOHEHTbl U34eNInS  UMEIOT  BHYTPEHHWE  MOBPEXAEHWUS,  BbI3BaHHbIE
nonagaHMem BHYTPb MOCTOPOHHUX MPEAMETOB/XXMAKOCTEN U/UAN CTUXMIAHBIMU 6eACTBUAMMU
(HaBoOHEHME, NOXap U T. n.).

CpelHui CpoK CiyObl nspennsa — 7 ner.

MY BO3HUKHOBEHWUN FapaHTUMHOIO Cy4Yas cieayeT 06paTUTbCA B CEPBUCHDIN LIEHTP MO
afpecy:

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

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

3aronoBok [TonckoBoe ycTponcTeo Bera LM-1
Tun LOKyMeHTa PykoBOACTBO

Kon LOKyMeHTa BO2-LM1-01

Homep 1 nata nocnegHen pesmsum 10 o1 08.11.2021

VicTtopusa pesusnm

Pesusna [ata MUma  KommeHTapum

01 01.06.2018 KEB [aTa co3paHus LOKYMeHTa

02 12.11.2018 KEB Menkne npasku
M3meHeHna NpoTokoia ObMeHa, ONMMCaHne HaCTPOMKM NO

03 24.12.2018 KEB BO34YXY, USBMEHEHUS B TEXHNYECKMX XapPaKTEPUCTUKAX,
fobaneH pasgen «MapkMpoBka»

04 03.04.2019 KEB Menkne npasku

05 15.04.2019 KEB I3MeHeHbl yCNOBUS FapaHTUM, MENKMUE NPaBKM

06 02.07.2020 KEB [11aHOBbIM MepPeCcMOTP LOKYMEHTA, MeJIKNE MPaBKU

07 15.09.2020 KEB Tvnj OaHHbIX ana nonen «LLnpota» n «Jonrota» namMeHeH
Ha int32

08 07.10.2020 KEB DyYHKLING OTK/KOYEHUS akcenepomMeTpa

09 22.01.2021 KEB icnpaBneHa owrbKa B KOMMIEKTE MOCTABKM

10 08.11.2021 XMA [MnaHoBast peBM3ns
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