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A B C O n ©©O T

HacTosllee pyKkOBOACTBO pacnpoOCTpaHseTcs Ha TepmopaTymk Bera T[-11 (nanee —
Tepmopatumk) npomnssoactea OOO «Bera-A6conoT» 1 onpeaenseT NOpaaoK YCTaHOBKU U
NOAK/IOYEHMS, @ TaK)KE COAEPKMT KOMaHAbl YNpPaBaeHUs N onmcaHme GyHKLMOHana.

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
yBEAOMJIEHWNS BHOCUTb B PYKOBOACTBO M3MEHEHMS, CBSI3aHHbIE C Yay4dlleHnemM o060pyaA0BaHMUS
N NPOrPaMMHOro obecneyveHus, a Takxe 4ns yCTpaHeHMs OneYaTok U HETOYHOCTEN.
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HA3HAYEHME YCTPOWCTBA

TepMopaTynk npefHasHayeH AN8 U3MEpEeHUs TemrnepaTypbl OKpPYXalolen cpembl
(BO34YX, HEAarpeCCuBHbIE rasbl) MOCPEACTBOM BbIHOCHOIO TEPMOPE3NCTOPA, MOAKIIOYEHHOIO K
TepMoAaTyMKy C nocnenyolen nepepaden saHadyeHnm temnepatypbl B cetb LORaWAN.

Takxe yCTPOMCTBO MMEET AOMONHUTENbHYIO OYHKUMIO OXPaHHOro 6/J0Ka — napa ero
KOHTAKTOB MOXET 6bITb MPUMEHEHA AJ19 NCMONb30BaHUS B Ka4eCTBE OXPaHHbIX.

B TepMmopaTumke peann3oBaHO CleXeHue 3a rpaHuLamMm 3a4aHHOro TeMnepaTypHOro
aunanasoHa. [lpn HacTpomke YCTPOMCTBaA MOXHO 3a[aTb HWKHUM W BEPXHUM MOPOTrU
OOMNYCTUMbIX 3HayeHur TemnepaTypbl. [1pn BbIxOAE 3HAYEHWS TeMnepaTypbl 3a rpPaHuLbl
AMana3soHa NPOUCXOANT BHeEOYEpeaHOM BbIXOL Ha CBA3b. [lepmnon cbopa AaHHbIX 419 padoThbl
BHYTPU TeMNepaTypPHOro Anana3oHa 1 BHE ero HaCTpamBaeTCs OTAE/bHO.

TepmopaTtumk Bera T[-11 mMoxeT 6biTb MCMNONb30OBaH B CUCTEMaX, rae TpebyeTtca
KOHTPOJIb TemnepaTypbl, HO €& HenoCpeLCTBEHHOEe W3MepeHWe 3aTPpyLHEHO, Hanpumep,
KOHTPOJIb  TemnepaTypbl  ABUratens  aBTOMOOWUNSA,  KOHTPO/Jb  TemMnepaTypbl B
NPOU3BOACTBEHHbIX MOMELLEHUSNX, Ha CKNaaax.

DNeMeHTOM NUTaHUS 4719 CYHEeTYMKaA CNYXXUT 6aTapes 3,6B Tunopasmepa A.

YCTPOMCTBO NUTaeTCcad OT HenepesapsXXaeMon JIMTUN-TUOHUNXTOPULAHOMN
(LiSOCL;) 6aTapen
MonbITKK 3apaanTb 6aTapelo MOryT NPUBECTU K BO3rOpaHuUIo

OnuntenbHoe xpaHeHne o60pyaOBaHUA BHE paboyero pexuma npuBoauT K
naccuBaumm 6atapeun, YTo BNOCNEACTBMM He NO3BoOAsSieT O60pYyAOBaHMUIO
paboTaTb B 3asiBNE€HHOM pexume.

Ona KoppekTHOM paboTbl MNepen 3arnycKoM oO60pyAoOBaHMS NpoBeauTe
npouecc pgenaccuBaumn. WUMHCTpyKuMM no npoBedeHuio Bbl MoxeTte
3anpocuTb Mo agpecy support@vega-absolute.ru

J

AJITOPUTM PABOTDI

Bera T[1-11 pa6oTaeT B Cneayowmx pexxmmax:

«Cknag» — 3TO PEeXuM, NpefHasHaYeHHbIM 019 XPaHEeHUs U TPaHCNOPTUPOBKM. B
[AHHOM peXmnme yCTPOMCTBO HE OCYLLECTBAAET peryaspHyto nepegady AaHHbIX B CETb.

«AKTUBHbBIN» - paboUnin PpEXNUM YCTPONCTBA.
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Mepen HavalOM WCMNONb30BaHUSA TEPMOLATYMK HEO6XOAMMO BbIBECTU M3 PEeXMMa
«Cknagy.

YctpomncTeo Bera T[1-11 nognep)xmBaeT ABa criocoba akTuBaumm B cet LORaWAN® —
ABP n OTAA. Bbi6bpaTb OAMH 13 CNOCO60B MOXHO C MOMOLLbIO Npunoxenusa «Vega LoRaWAN
Configurator» (cm. «PykoBOACTBO MOb30BaTENS» HA NPOrpamMmmy).

Cnoco6 ABP. lNMocne HaxkaTua Ha KHOMKY 3amnycka, YCTPOMCTBO Cpa3y HauMHaeT paboTaTb
B peXunmMe «AKTUBHbINY.

Cnoco6 OTAA. locne HaxaTms Ha KHOMKY 3anycka, YCTPOMCTBO OCYLLECTBUT TpU
NOMbITKWU MPUCOEAUHEHUS K CETU B 3aaHHOM MPU HaAaCTPOWKEe YaCTOTHOM AmanasoHe. [1pu
NnoNyYeHUN MOATBEPXAEHUA aKTuBaumm B ceTu LORaWAN®, yCcTpoMCTBO MopacT CUrHan
MHOMKATOPOM (CBeYeHMe B TeyeHne 5 cekyH) 1 nepenaeT B pexmnm «AKTUBHbIN». Ecnn Bce
MOMbITKU OKaXXYTCS HeyAa4YHbIMWU, TEPMOAATYMK MPOAO/DKUT HAKOMNEHWE AAHHbIX U OyaeT
OCYLLLEeCTBNATb NOMbITKN MPUCOEANHEHUS K CETW pa3 B 6 YaCoB.

[MepeBeCTn YCTPOMUCTBO M3 «AKTUBHOIO» pexmnma o6paTHO B pexmm «Cknan» MOXHO
NpPY NOMOLLM ANUTENBHOIO HaXXaTMa Ha KHOMKY 3anycka (bonee 5 cekyHn).

I'Ipvl nepexone B peXxumm «CKnag» BCe NoOKasaHua C MMNYJIbCHbIX BXO4O0B,
HaKOMJIEHHbIE B MaMATU yCTpOVICTBa, C6paCbIBa|OTCﬂ

YCTponcTBO GOPMUPYET NAKET C TEKYLUMM COCTOSHUEM C HAaCTPaMBaEMbIM NEPUOLOM
OT 5 MUHYT 0O 24 4acos. [1akeTbl COXPaHAOTCS B MaMsATb YCTPOMCTBA U NepenatoTcs npu
o4yepenHOM ceaHce cBs3uM C ceTblo LORaWAN®,

[Tpumepesi

Echn nepuopn cbopa paHHbIX paBeH 24 4vaca, TO GOpMUpPOBaHME MnakeTa obyaer
ocyuwecTtenaTbcs B 00.00 No BHYTPEHHUM YacaM yCTPOWCTBA

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

Mepuon c6opa AaHHbIX 3a MpedenamMuM 3aJaHHOrO TeMnepaTypHOro [AMana3oHa
HaCTpPamBaeTCs OTAENbHO M MOXET COCTaBNATb TaKKe OT 5 MUHYT A0 24 4acos.

[Mepuoa nepenaym JaHHbIX MOXET HacTpamBaTbCs OT 5 MUHYT A0 24 yacos. [1pu BbiIxoae
Ha CBf3b YCTPOMCTBO Ha4MHaeT OTNPaBAsATb MaKeTbl C MOKa3aHUSIMU, HayMHas C CaMoro
paHHero. KOHKpeTHOe Bpems nepefayun AaHHbIX He MOXeT 6biTb 3alaHO, OHO onpeaenseTcs
C/ly4aHbIM O6pPa3oM [JId KaXKLOro YCTPOMCTBA BHYTPW BbIGPAaHHOrO nepuoaa nepenavmu
[AHHbIX C MOMEHTa NOLK/IIOYEHUS K CETU.

[Tpumep

3agaH nepuopg nepenavm gaHHbix 30 MUHYT, @ YCTPOWCTBO 6b1710 3anyLieHo B 16:40 no
BHYTPEHHMM YacaM yCTpOMUCTBa. [1pu Cy4yalHOM moacyeTe, YCTPOUCTBOM OblIO Ha3HavyeHo
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Bpems 16:41 ong nepenaym naketa B nosiyyacoBon nepuop ¢ 16:40 go 17:10. Takum o6paszom,

nakeTbl C JAHHOro yCTpOMCTBa byayT nepenaBatbca B 16:41, B 17:11, B 17:41, B 18:11 n Tak ganee
Kaxxable 30 MUHYT MO BHYTPEHHMM YacaM YCTPOMCTBA.

Mpu BbIXOAE 3HAYEHWN U3MepseMor TemnepaTypbl 3a npedenbl  3a4aHHOro
TemMrnepaTypHOro AmanasoHa Mnepuoj rnepenavy AaHHbIX OCTAeTCS HEU3MEHHbIM, eCclin He
aKTMBEH NapaMeTp «HeMeaneHHO OTNpaBnaTh AaHHbIE NMPW BbIXOAE TEMMEPATYPbl 3@ MOPOrnY.
Ecnv HaHHbIM napameTp aKTMBEH, TO B TeYeHMe ABYX MUHYT MOC/ie BbIXOAA 3HaYeHus
TemnepaTypbl 3a npefenbl 3agaHHOro JAuanasoHa, 6yaetT chOpMUMPOBaHO WM MNepeaaHo
cooblleHue ¢ dnarom Tpesorn. Kaxapoe cnepytouiee chopMmMpOBaHHOE COOBLLIEHME COMNTAaCHO
nepuoay c6opa AaHHbIX TaKxe 6yaeT nepefaBaThCa HEMEAIEHHO O TeX Mop, NoKa 3HaYeHune
TemrnepaTypbl He BEpHETCH B Npeesbl 3alaHHOro Mana3oHa.

Bpems BHYTpeHHWX 4YacCOB YCTaHaBAMBAETCS aBTOMATUYECKM MPU MNOAKIOYEHUN K
yCTpOMNCTBY Yepe3 USB, a TakKe MOXET 6bITb CKOPPEKTUPOBaAHO Yepe3 ceTb LORaWANE®,

OYHKUMOHAN

TepmopaTumk Bera TI-11 aBngaeTcs yCTPOMCTBOM Knacca A (No knaccupumkaumm
LoRaWAN) n o6ecneumBaeT cnenyowmm GyHKLUMOHAN:

@ M3MepeHune TemnepaTypsbl B AnanasoHe -55..+100 °C
® UM3MepeHue 3apsaa BCTPOEHHOW baTapen B %
® BHeouepenHYI OTMPaBKy MakeTa AaHHbIX MPKY CpabaTbiBAHMM OXPaHHOIO BXOAA

® BHeoYepenHYyo OTMpaBKy MakeTa AaHHbIX NpW cpabaTbiBaHUM JaTyMKa BCKPbITUS
Kopnyca

@ BHeouyepeaHYIO OTMpPaBKy MakeTa AaHHbIX Mpu cpabaTbiBaHMK AaTymka Xonna 1
unm 2

® BHeoYepeHyl OTMNPaBKY TPEBOXHOrO MakeTa MpW BbIXOAE TeMrepaTypbl 3a
3aflaHHble npeaensl

@ [OBa peXmma paboTbl - «KAKTUBHbIN» 1 «Cknag»
@ nopaepxka ADR (Adaptive Data Rate)
® noaaepXka OTNpPaBKM NaKeTOB C NOATBEPXKAEHNEM (HAaCTpanBaeTCs)

@ BO3MOXHOCTb HAaCTPOMKM OXPaAaHHOro Bxoda ONa cpabaTbiBaHWS Ha 3aMblKaHUe,
pa3MblkaHMe MM Ha oba AeNCTBUS

® BO3MOXHOCTb 33a4aTb COKpPALLEHHbIN WMHTEpPBaN COopa AaHHbIX AAS CUTyauuu,
KOrga nsmepsemas TemnepaTypa Bblla 3@ 3alaHHble Npeaenbl

@ d)yHKLI,I/IFI HemMen1eHHOW OTMNpaBKK NakKeTa JaHHbIX Cpa3y Nocne CHATNA rnoKasaHum
Mpwn BbIXo4e TEMIMEPATYpPbl 3a 3adaHHbIE NMpeae/bl
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MAPKWUPOBKA
HaKIEeMBAEMON 3STUKETKMU, KOTOpas

MapkupoBKa yCTPOMCTBa BbIMOJHEHA B BUAE

COLEPKUT:
® HaumeHoBaHUe U3genus;

@ DevEUI;

@ Mecsy v rog Bbinycka nsnenvs;
DTUKeTKa pacnosiaraeTcs B TPeX MecTax - Ha Koprnyce yCTPOMCTBa, B MacnopTe M Ha

YyMaKOBOYHOM KOPOOKE.
Kpome Toro, Ha ymakoBOYHOM KOpPOG6Ke pacrnonaraeTcs LOMOJIHUTENbHAs 3TUKETKA,

copeprkalias:
@ WMHbopmaunio O BepCUM BCTPOEHHOIO NPOrpaMMHOro obecnevyeHus;
DevEUlI v knwoun, Heobxogumble a4

@ QR-kop, B KOTOPOM cCOAepXKaTcCs

perncrTpaumnm yctpomcTea B cetn metogom OTAA.
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OCHOBHbIE

USB-nopT

[Junana3oH pabounx TemnepaTyp
[nana3oH nsmepsaembix TemnepaTtyp
YyBCTBUTENBHOCTb AAaTYMKOB XOJ1a
Tun BHEWHero gatyMka TemnepaTypsl
TOYHOCTb M3MepPEeHUss TeMmnepaTypbl

mini-USB, type B
-40..485 °C

-55..4100 °C

5 MTn, 6MNONAPHbIN
B57861-S 103-F40 10 kOm

+0.5 °C B amnanasoHe -10...+40 °C
+1 °C B amana3soHe -55...4+4100 °C

LORAWAN®
Knacc yctponcTtea LORaWAN® A
KonunyecTtBo kaHanos LoRa 16

YacToTHble NNaHbl, NOALEP)KMBAEMbIE MO
YMO4YaHUIO
YacTOTHbIE NMAaHbl, LOCTYMHbIE MO, 3aKa3

Cnoco6 akTuBauum B cett LORaWAN®
[Mepunon BbIxO4a Ha CBS3b

Mepnon HaKoNNEHNS AAaHHbIX

O6beM NamMATH AN HAKOMJIEHUS MaKeTOB

RUB68, EUB68, KZ865, npon3Bo/ibHbIN
(Ha ocHoBe EU868)
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

Tun aHTeHHbl LORa BHYTPEHHSA
YyBCTBUTENBHOCTb -138 dBm
LanbHOCTb pagnoCBa3m B MNIOTHOM 3aCTPOWKE 0O 5 KM
LanbHOCTb PagmnoCBa3M B CEJIbCKOM MECTHOCTU 40 15 KM
MowHOCTb NepenaTymka rno yMoa4aHuo 25 MBT (HacTpamnBaeTcq)
MakcmMarnbHas MOLLHOCTb NepefaTymKa 100 mBT
MATAHUE
baTapes LISOCL; 3,6 B tTnnopasmepa A
PacyeTHOE KONMYECTBO OTMPaBIEHHbIX 80 000
YCTPOMCTBOM MaKETOB NPY HaCTPOMKax No
YMONYaHUIO
KOPI1YC

Pa3mepbl kopnyca, He 6onee
CTeneHb 3aWmMTbl KOpyca
KpenneHne

90 x 49 x 46 MM
P65

CTSXKaMm K onope, Ha DIN-pemky,
HacTeHHoe
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HACTPOWKN MO YMOTYAHMIO

MAPAMETP 3HAYEHUE
YacTOTHbIM NnaH RU868
Cnocob akTMBauum B ceTu OTAA
ABTOMaTU4YECKOE yNpaBieHNe CKOPOCTbIO  BKJIOYEHO
3anpalrBaTbh MOATBEPXKAEHME BbIK/TIOYEHO
3a/lepxKa OTKPbITUS NEPBOro NpemMHoro  + CEKYHAA
okHa (Rx 1 delay)
3afepKKa 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

[Mepuon c6opa AaHHbIX Koraa TemnepaTtypa 1uac
3a noporamu
YacoBomn nosc UTC +00:00

Bxopnbl paboTatoT B pexmnme MMMYbCHbIN

ns usmeHeHua HaCTpoeK YCTPOMCTBA HEOOXOANMMO NOAKMOUYUTLCSH 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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BHEWHWN BUA YCTPOWCTBA

Yctponcteo Bera THA-11 npeactaBneHO B HeEOGONMbWOM  MJIACTUKOBOM  KOPMYyCE,
CKPYYEHHOM Ha Wypynbl ¢ Kpennenmem nog DIN-penky.

[

-~
X

L
=

1 - wypynbl @ 2 MM X 8 MM, KPECTOBbIE 0
2 — DIN-perka C MOHTaXHbIMWU OTBEPCTUSMU @ 3 MM

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

Bce anemMeHTbl ynpaBneHust U MHAMKALUWMK, @ TakXXe KOHTaKTbl A1 MOAKIOYEHNS
PacnoNOXeHbl BHYTPM KOpMyca Ha nnaTe.

4 4 — cBETOANOAHbBIV MHANKATOP
5 — KHOMKa 3anycka

c 6 — KOHTaKTHbIE KIEMMbI
7 — USB-nopt

6
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OMNCAHWME KOHTAKTOB

Mapa KOHTakTOB ANg
[Mapa KOHTaKTOB AN

NoAKAoYEHNS
NoaKNoUYEHNS
BHELUHEro .
OXpaHHOWM Lenu
TepMopesuncTopa

N

Therm_ 1

TepMoaaTunk MmMeeT 2 napbl KOHTaKToB. K ogHoM nape (KoHTakTbl «Therm» n «L»)
NOAKJIIOYAETCA TEPMOPE3NCTOP, Apyras napa (KOHTakTbl «Drv» 1 «Sens») — OXPaHHbIN BXOA.

K oxpaHHOMY BXO4Y MOXHO MOAKIOYATh Leny Co CnefyiowmmMmm TUnaMm 3amblKatoLLmx
KOHTAKTOB:

® repKOH;
® MexaHW4veckas KHOIMKa;

® «OTKPbITbIN KOJIJIEKTOP>.

[MONAPHOCTb UMEET 3HaYeHMeE TONbKO AN LENWN C KOTKPbITbIM KOJIJTIEKTOPpOM». Bbixon OK
NOLKMOYAETCH K KOHTAKTY «Drv», «3emnsa» - Kk «Sens».

«OXpaHHbIN» BXOL MOXeT OblTb HaCTPOeH AN CpabaTblBaHUS «Ha 3aMblKaHWe», «Ha
pa3smMblkaHMe» WAnM Ha oba [encTBug. HacTpowka ocyuwiecTBaseTcs npu nomowm «Vega
LoRaWAN Configurator». B cnyyae cpabatbiBaHusg «OXpaHHOro» BXoAa, YCTPOMCTBO
aKTUBUPYETCS U OTNPABNSET B CETb TPEBOXHOE COObLLEHNE.

MNpn NOAKIIOYEHNN TepMope3ncTopa cinefyeT HaCTPOUTb NMapamMeTpbl OTMPaBKM €ro
nokasaHum B nporpamme «Vega LoRaWAN Configurator».
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'3‘ Beaa Bera T[-11 / PykoBOACTBO MO aKCMyaTaumm

OATUYMKMN YCTPOWCTBA

Ha HWXHen CcTopoHe nnaTbl PacrnosioXeHbl ABa patymka Xosana. Hdatymk Xonna
cpabaTtbiBaeT B MPUCYTCTBMM MArHUTHOIO MOJs, YTO MO3BONSIET MCMOJIb30BaTb TEPMOAATHUMK
0N KOHTPOJAS GECKOHTAKTHbIX KOHLEBbIX BblKAOYaTenen. Npu cpabaTbiBaHUM NOO6Oro u3
OATYMKOB YCTPOMCTBO oTnpaengeT B ceTb LoORaWAN cooTBeTCcTBytOWMM NakeT (CM. pasaen 4).

@
© o
_—

o
-

DVR2 — paTuuk
Xonna 2 ~_

J

@ DVR1 - paTumk
§‘ g Xonna 1
D @
o ©
s [ e @ o
e’
o /
o - B
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Bera T/1-11 / PykoBOACTBO MO 3KCMayaTaLmm

%) BE2a

A B C O n ©©O T

Ha BepxHen CTOpoOHe nnaThl PpacrnonoXeH AaTYMK BCKPbITUS KOpnyca uin Tamnep. [pu
cpabaTbiBaHMM Tamnepa B ceTb LORaWAN oTnpaBngeTcs mnakeT C COOTBETCTBYHOLMM

COOBLEHNEM.

=1
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MHOWKALWMA YCTPOWUCTBA

Bera T[-11 / PykoBOACTBO MO 3KCMAyaTaLmm

YCTPOMCTBO MMEET OAMH CBETOAMOOHBIN MHONMKATOP KPACHOrO LIBETA, PACMOIOXEHHbIN
Ha nnaTe. HAMKauua MCronb3yeTcs TONbKO Ha 3Tane akTMBauum yctpomnctea B cetn LoORaWAN

N NPU CMEHE PEXMMOB PabOTbI.

PacnonoxeHue
CBETOANOLHOIO
MHOMKaTopa

Ha nnaTe

CUTHAT UHONKATOPA

I“““l“ KopoTkune BCMbIWKK

] OAHa AnvHHas

BCMbIWKa B TedeHune 5 ¢

Tpw BCcnbiWKM No 1 ¢
HER P

p—— R — p—
© © 0
BETATH,

Th@ﬁmu 1 g |D]|_"~1v;]w‘-l s @|_

o
2]

— E;@
.@%ﬂus |g

3HAYEHUE

Voet npouecc npucoeamHeHus K
ceTtu

YCTpONCTBO yCMewHO
NPUCOEANHEHO K CETU U B
aKTUBHOM pexume

[MonbiTka NpUCcCoeanHEHNS
OKOHYMNACh Heyaayen niam nepexos
B pexum «Ckag»

NPUCOEAMHEHUS K CeTU pa3 B 6 YacoB

B cnyyae HeycnewHoOM MNOMbITKM MPUCOEAUHEHUS K CEeTU YCTPOUCTBO
NPOAO/KUT HaKOMJEeHWe [aHHbIX U 6yAeT OCYLWEeCTBAATb MNOMbITKK

14
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A B C O n ©©O T

PEKOMEHAOALUWU 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:
apPMUPOBaHHbIE MEPEKPLITUSA N CTEHbI, MOABaJIbHblE MOMELLEHWNS, NOA3EMHbIE COOPYXKEHUS U
KONOALbI, CTaNlbHble KOpo6a U T. 4.

Mpn pa3BopayMBaHMM CETU, BKIIOYalOWEN B Cebs 60MbLIOE KOMNYECTBO OKOHEYHbIX
YCTPOMCTB, HEO6XOAMMbBIM 3TArNOM SBASETCS BbIMOSHEHWE PABOT MO PaANONIAHNPOBAHWNIO C
NPOBeAEHNEM HAaTYPHbIX SKCMEPUMEHTOB.

Ins OCyLlecCTB/IEHNA MOHTAaXXa NoHago6bUTCH:

©® OTBEPTKa KpecToBas o,'
@ wnno,
©® HOX OJ19 3a4YNCTKUN NPOBOAA;

® HOYTOYK.
[MowaroBbin 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.

W

ObecTo4mBaHME NOAKIKOYAEMOro O60OPYAOBaAHUS, MPUOOPOB yyeTa U Np.

4. WM3rotoBsieHMe OTBEPCTUM B CUJIMKOHOBOM YIJIOTHUTENE NOL NMpPOoBOAa — CTPOro no
KONM4yeCTBY NPOBOAOB. HEO6XOAMMO MOMHUTB, YTO NPOBOL AOJHKEH ObITb KPYTOro
cevyeHus n He bonee 3 MM B IMaMeTpPeE.

Mpun ypaneHUn 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. TopknoyeHne Bcex HEOHXOAMMbIX MPOBOAOB B kKieMmbl T/[1-11.
6. 3anyck yCTPOMCTBa — NePEBOL B PEXUM KAKTUBHBIM» U pernctTpaumsa B CETU.

Pesusuma N2 07 ot 16.08.2022 15



Bera T[-11 / PykoBOACTBO MO 3KCMAyaTaLmm

B naHHOM pa3gene onncaH NpoTOKo obMeHa gaHHbiMK T[-11 ¢ ceTbto LORaWAN.

B nonax, cocrodawmx M3 HECKONbKUX 6alT, UCNOJb3yeTcs MNOopsSAokK
cnepoBaHus little endian

TEPMOJATYWMK BETA TA-11 NEPEOAET MAKETbI CNEAYIOWErO TUMA

1. TlakeT ¢ TeKyLWMMM NOKaszaHNIMMU

MNepenaeTcs perynapHo Ha LoRaWAN nopTt 2

Pa3mep B 6anntax OnucaHme nong

1 6anTt
1 6anTt
1 6anTt

4 6avTa

2 6anTa
1 6anT
1 6ant
1 6ant
1 6ant

Twn paHHbIX

Twn nakeTa, 4N9 JAHHOro NnakeTa == uint8

3apaa 6atapeu, %

uint8

MpeBbiweHne NMMUTOB («O» - HeT NpeBblWeHns, «1» - ecTb  UINt8

npeBbllleHne)

Bpemsa cHaTug nokasaHuin, nepefaBaeMbiX B JAHHOM uint32
nakete (unixtime UTC)

TemnepaTypa B °C, yMHOXeHHas Ha 10 intl6
HWKHWI TemnepaTypHbIN TUMUT Int8
BepxHui TemnepaTypHbIN IUMAT Int8
[MpuynHa Nepenaym NakeTa uint8
CocTosiHMe BxoaoB (butoBoe none) uint8

Ecnn TepMmope3ncTop He NOAKIOYEH K TepMOAATYMKY (KOHTaKTbl « Therm» un
«1l»), B none «TemnepaTypa» 6ymeT nepenaBaTbhca 3HadyeHue -1000 ang
NHOMKALMM Ob6pblBa TepMope3ncTtopa. B cnyvyae KOpPOTKOro 3amblKaHUS
TepMope3ncTopa byaeT nepefaHo 3HaveHne -1270

Paclwmdposka 6uToBoro nons «CocTosHME BXOAOBY

buTbl
0 é6ut
16uT
2 6UT
36Ut

4 -7 6UTbl

16

OnucaHue nons
CoCTOsIHME OXpPaHHOrO BXOAa
CocTosHMe TaMmnepa (BaTynk
BCKPbITUS):
CocToaHue gaTtumka Xonna 1

CocTosHUe gaTtymka Xonna 2

He ncnonbsytotcs

3Ha4yeHune

«0» - BXO[, 3aMKHYT, «1» - BXO[, Pa30OMKHYT
«0» - KOpMyC He BCKPbIT, «1» - Kopnyc
BCKPbIT

«0» - gaTymk cpaboTan, «1» - naTyMK He
cpaboTan

«0» - paTymK cpaboTan, «1» - JaT4MK He
cpaboTan

PeBun3uma Ne 07 o1 16.08.2022




Bera T/1-11 / PykoBOACTBO MO 3KCMayaTaLmm

Koabl nonga «lNpuynHa nepenaym naketa»

Kon,

0x00
0x01
0x02
0x03
0x04
0x05

3HayeHune

MMepenava NakeTa No BPEMEHM

CpaboTan OXpaHHbIN BXOA

CpaboTan Tamnep (OaTymk BCKPbITUS)

CpaboTan gatumk Xonna 1

CpaboTan patymk Xonna 2

TemnepaTypa BbilWa 3@ YyCTAaHOBAEHHbIE IMMUTDI

2. MaKeT € 3anpoOCOM KOPPEKTUPOBKN BPEMEHM

[NepepnaeTcs oguH pas3 B /7 aHen Ha LoRaWAN nopTt 4

Pa3mep B 6anntax OnucaHme nong

1 6anTt
4 6anTa

Twn nakeTa, 09 AaHHOro nakeTta == 255
Bpemsa pagnmomMmongemMma Ha MOMEHT Nepefaym nakeTa
(unixtime UTC)

Twn paHHbIX
uint8
uint32

[NMocne nonyvyeHmsa nakeTa JaHHOIo ThMna rnpuioxeHme MOXeT OTIMPaBUTb paanoMoJeMy

MakeT C KOppeKTVIpOBKOVI BpeMEHMN.

3. [lakeT c HaCTpoOWMKamMu

[Nepepnaetcs yctponcTBoM Ha LORaWAN nopT 3 npu nonyYeHUn KOMaHabl 3arnpoca
HaACTPOEK, a TaKXe Nocie NPUCOeNHEHUS K CETH

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

Twn nakeTa, 419 LAHHOrO nakeTa ==
ID napameTpa

OnvHa gaHHbIX (len)
3HayeHMe napameTpa
ID napameTtpa

OnnHa paHHbIX (len)
3HayeHMe napameTpa

ID napameTpa
NnuHa paHHbIX (len)
3HayeHre napameTpa

PeBn3na N2 07 ot 16.08.2022 I

Twn paHHbIX
uint8
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TEPMOJATHYUK BETA TA-11 MTPUHWMMAET MAKETbI CNTEAYIOWETO TUTMA

1. TlakeT C KOPPEKTUPOBKOW BPEMEHM

[NepenaeTcs npunoxeHnem Ha LoORaWAN nopTt 4

Pa3mep B 6antax OnucaHme nong Twn paHHbIX
1 6ant Twn nakeTa, 4Ng aHHOro nakeTta == 255 uint8
8 6ant BennuurHa B cekyHAax, Ha KOTOPYIO HY>XHO int64

CKOPPEKTNPOBATb BpeMs. MoXeT ObITb MOJIOXKUTEIbHOM
N OTpuULaTEeNIbHOM

2. [lakeT C 3aNpOCOM HaCTpoOeK

[NepepaeTcd npunoxeHnem Ha LoORaWAN nopT 3

Pa3mep B 6anntax OnucaHme nong Twvn aaHHbIX
1 6anTt Twn nakeTa, oANgd AaHHOro nakeTa == uint8

B oTBeT Ha LaHHbIM NaKeT yCTPOMCTBO MNPULLJIET NMakeT C HaCTPOMKaMM

3. [lakeT c HacTporKamm

[Nepepaetcsa npunoxeHnem Ha LoRaWAN nopt 3, NONHOCTbIO UAEHTUYEH MaKeTy OT

yCTpOMCTBa
Pasmep B 6antax  OnucaHue nons Twvn AaHHbIX
1 6ant Tun nakeTa, oNsg JAHHOrO NMakeTa ==
2 6anTt ID napameTpa uintl6
1 6anT OnvHa gaHHbIX (len) uint8
len 6anTt 3HavyeHWe napameTpa ==mm-
2 6anT ID napameTtpa uintl6
1 6anT OnvHa gaHHbIX (len) uint8
len 6anTt 3HavyeHWe napameTpa ==-e-
2 6anT ID napameTtpa uintl6
1 6anT OnvHa paHHbIX (len) uint8
len 6anTt 3HavyeHWe napameTpa ==-e-

I_IepeJJ,aBaeMbn?l Ha yCTpOIZCTBO MakKeT C HaCTpOl‘/'lKaMIA MOXET COAEPXKaTb HE BCE
HaCTpOIZKM, nogaep>xmBaemble yCTpOIZCTBOM, a TOJIbKO TY NX 4aCTb, KOTOPYIO Heo6Xo0aMMO
N3MEHUNTD.
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Tabnuua ID HacTpoek T[1-11 1 nx BO3MOXHbIX 3HAaYE€HUI

ID OnucaHue InuHa NMpuHMMaemMble 3HaYeHUs
HaCTpPOWKU JaHHbIX
4 3anpalwmnBaTbh MOATBEPXKAEHME 1 6ant 1 - 3anpawmnBaTb
2 — He 3anpalmBaTh
5 ABTOMaTUYECKOE ynpaBieHne 1 6ant 1 — BKOYEHO
CKOPOCTbIO 2 — BbIKJIKOYEHO
8 KonnyecTBo nepenoBTOPOB MakeTa 1 6ant ot lpo15
16 [Mepnon nepefavm LaHHbIX 1 6ant 1-1uvac
2 — 6 4acos
3 —12 vacos
4 — 24 vaca
5 = 5 MUHYT
6 — 15 MUHYT
7 — 30 MUHYT
38 OTnpaBnaTb TPEBOXHOE COobLUeHne 1 6anT 1 — Mpw 3aMbIKaHUK
MO OXPaHHOMY BXOA4Y (3aKpbITLNM)
2 — Mpwv pasmMblKaHUM
(oTKpbITUN)

3 — NpW 3aMbIKaHUK U
pa3MblKaHUK (OTKPBLITUX U

3aKpbITUN)
49 [Mepuopn cbopa AaHHbIX 1 6ant 1-1vac

2 — 6 yacos

3 —12 vyacos

4 — 24 vaca

5 = 5 MUHYT

6 — 15 MuHyT

7 — 30 MUHYT
55 YacoBow nosc, B MUHYTax 2 6anTt oT -720 no 840
78 [Mepuopn c6opa AaHHbIX, Korga 1 6ant 1-1uvac

TemnepaTypa 3a Noporamu 2 — 6 yvacos

3 —12 4yacos

4 — 24 vaca

5 = 5 MUHyT

6 — 15 MUHYT

7 — 30 MUHYT
79 HemenneHHO oTnpaBnsaTh AaHHbIE 1 6ant O — BbIK/IIOYEHO

NP1 BbIXO4E TeMNepaTypbl 32 NMOPOrn 1 — BKJIKOYEHO

80 HuXHW1 nopor TemnepaTtypbl 1 6ant oT -55 no +100
81 BepxHuin nopor TemnepaTypbl 1 6ant oT -55 no +100
Pesusua Ne 07 oT 16.08.2022 19
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TepmopaTtumkm Bera T[-11 LOMKHBI XPaHUTLCS B 3aBOACKOM YNAKOBKE B OTariMBaeMbIX
nometeHmax npm temnepatype oT +5 °C o +40 °C n OTHOCUTENIbHOW BNAXXHOCTU He Bonee
85%.

TpaHCNOPTUPOBaHNE TEPMOLATYMKOB LOMYCKAETCS B KPbITbIX FPY30BbIX OTCEKAxX BCEX
TUNOB Ha Ntobble pacCcTosHUA Npu TemnepaType oT -40 °C po +85 °C.

OnnTenbHoe XpaHeHWe ycTponcTBa B pexume “Cknan” (6onee 6 mecsiueB) MOXeT
NPUBOANTL K MacCcMBaLMm 6aTapen.
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6 KOMITJIEKT MOCTABKU

TepmMopaTynK NOCTaBASIETCS B CefytoLen KOMMIeKTaummn:
TepmopaTymk Bera TA-11 — 1 wiT.

BHelWHNM nsMepuTenbHbIN 3n1eMeHT — 1T,

BUHT — 4 WwT.

MacnopTt — 1 wr.
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IsroToBuTenb rapaHTUpyeT COOTBETCTBME U3Lenns LEUCTBYIOWEN TEXHUYECKOW
OOKYMEHTaUMM Npu COBNIOAEHNN YCNOBUIN XPaHEHUS, TPAHCNOPTUPOBAHMS U SKCIlyaTaLum,
yKa3aHHbIX B «PyKOBOACTBE MO 3KCM/lyaTauum»,

[@apaHTUNHBIM CPOK 3KCMyaTaumMm — 36 MmecsaueB. [apaHTUS He pacnpoOCTpaHsaeTCs Ha
3/IEMEHTbI NMUTaHKS.

[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 NPEeAOCTaBUTb YCAYIM MO PEMOHTY UM 3aMEHUTb BbllLeLee 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 wtamn OTK u/unam 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 npegyCcMOoTpEHHbIM 3KCF]J'IyaTaLI,MOHHOIZ ,EI,OKyMeHTaLI,MGPI,'

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

©® un3pgenne uMMeeT cCiiedbl PeMOHTa BHE CEPBUCHOINO UEHTpa npeanpuatug-
N3roToBUTENSA,

® KOMMOHEHTbl M34ENUAS  UMEKOT BHYTPEHHME  TMOBPEXIEHWUS,  Bbl3BaHHbIE
nonagaHMem BHYTPb MOCTOPOHHUX MPeaMETOB/XXNAKOCTEN U/UNU CTUXUAHBIMW 6e4CTBUSAMMU
(HaBOZHEHME, NOXaP U T. ).

CpeaHum cpok cnyxobl nsgenuns — 7 ner.

Mpw BO3HUKHOBEHWM FAPAHTUMHOIO CllyYas 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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NHOOPMALIMA O JOKYMEHTE

3aronoBokK TepmopaTumk Bera T[1-11
Tvn LOKyMeHTa PykoBOACTBO

Kop nokymeHTa BO2-T/[11-01

Homep 1 nata nocnegHen pesmsum 07 o1 16.08.2022

VicTtopusa peBusnm

Pesusna [ata OO  KommeHTapum
01 14.09.2017 KEB [aTta co3paHuns LOKyMeHTa
02 13.03.2018 KEB [ OnoNIHEHbI TEXHNYECKME XapaKTEPUCTUKM

M3MeHeHMS B TEXHUYECKMX XapaKTEPUCTHKAX, B
TN, v
03 22.01.2019 KEB NPOTOKOJIE O6MEHA, B I0rMKe paboTbl YCTPOMCTBA, B
rapaHTUMHbIX YCNOBUAX, AOGaBNEH pa3aen «MapKMpOBKa»

McnpaBneHa HETOYHOCTb B NPOTOKONE O6MEHA — TUM

04 24.01.2019 KEB »
nakeTa C 3anpOCOM HACTPOEK N C HACTPOMKaMM
05 10.06.2019 KEB Hactpomnkn 80 n 81 nonpaBneHbl
[MnaHoBas peBM3nNSA LOKYMEHTaLMN
06 10.08.2021  TIAB I3meHeHue yCNnoBUI rapaHTUK, HOBbIE pasaessl
07 16.08.2022 XMA Menkne npaBku
Pesusua Ne 07 oT 16.08.2022 23
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