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HacTosllee pyKOBOACTBO pacnpocTpaHaeTcs Ha Tepmoaatyumk Bera T[-11 rev.2 (nanee
— TepmogaTumk) npomssoactea OOO «Bera-A6contoT» 1 onpenenseT nopsaaoK YyCTaHOBKU 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 3NIEKTPUYECKOTrO
060pyAOBaAHUS.

OOO «Bera-A6contoT» coxpaHdeT 3a CcoboM npaBO 6e3 MnpeaBapUTENIbHOro
yBEAOMJIEHWNS BHOCUTb B PYKOBOACTBO M3MEHEHMS, CBSI3aHHbIE C Yay4dlleHnemM o060pyaA0BaHMUS
N NPOrPaMMHOro obecneyvyeHuns, a Takxe aasg 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 s3HadyeHnm temnepatypbl B cetb LORaWAN.

Takxe yCTPpONCTBO MMeeT AOMONHUTENbHYIO PYHKUMIO OXPAaHHOTO 610Ka. OXpaHHbIN
BXOL MOXeT NCMONb30BaHUS B KAYECTBE OXPAHHOIO NGO B peXmMme noacyeTa MMMyJibCoB.

B TepMmopaTumke peann3oBaHO CleXeHue 3a rpaHuuamMm 3aaHHOro TeMnepaTypHOro
aunanasoHa. [lpn HacTpomke yYyCTPOMCTBA MOXHO 3a4aTb HWKHUM W BEPXHUM MOPOTU
OOMNYCTUMbIX 3HayeHur TemnepaTypbl. [1pn BbIxOAE 3HAYEHWS TeMnepaTypbl 3a rpPaHuLbl
Anana3soHa NPOUCXOANT BHeEOYEpeaHOM BbIXOL Ha CBA3b. [lepmnon cbopa AaHHbIX 4159 padoThbl
BHYTPU TeMNepaTypHOro Anana3oHa 1 BHE ero HaCTPamBaeTCs OTAENbHO.

TepmopaTumk Bera T[-11 rev.2 MmoxeT 6bITb MCNOMb30OBaH B CUCTEMAX, rae TpebyeTtcs
KOHTPO/Nb TemnepaTypbl, HO €é HeNOCPeACTBEHHOE W3MEpPEHWEe 3aTPYAHEHO, Hanpumep,
KOHTPOMb  TemnepaTypbl  ABUraTens  aBTOMOOWASA,  KOHTPO/Ab  TemnepaTypbl B
NPOW3BOACTBEHHbIX MOMELLEHUNX, Ha CKIaAax.

DNeMEHTOM MUTaHUS 0N CYeTYMKa CNYXUT 3ameHsdemas Li-SOCL, 6GaTtapesa 3,6B,
émkocTbto 3600 MAY (Tnopasmepa A).

YCTPOMCTBO NUTaeTcd OT HenepesapsXXaeMon NIMTUN-TUOHUNXTOPULAHOMN
(LiSOCL;) 6aTapen
MonbITKM 3apaauTb 6aTapero MOryT NPUBECTU K BO3ropaHuIo

OnuntenbHoe xpaHeHMe 060pyaOBaHUA BHE paboyero pexmma npuBoauT K
naccumBaumm 6aTapeu, YTO BMOCNEACTBUMU He MO3BOASIET O60PYyAOBaAHUIO
paboTaTb B 3asiBNIE€HHOM pexume.

Ona KoppekTHOM paboTbl nepepn 3anyckoM O60pyAOBaHMS npoBeguTe
npouecc pgenaccumBauun. WMHCTpykumn no nposBeadeHuto Bbl MoxeTe
3anpocuTb Mo agpecy support@vega-absolute.ru

®
[
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AJITOPUTM PABOTDI

Bera T[-11 rev.2 uMmeeT TONbKO OAVH PEXUM PadoThl:
«AKTUBHbBIN» - paboUnN PEXNM YCTPONCTBA.

Mepel Ha4yanNOM MUCMNONb30OBaHUS TepMoJaTyMka HEOOXOAMMO BbITAWMTb 3arfyLIKy
6aTapeun n3 baTapemHoro oTceka.

YctpomncTeo Bera T[l-11 rev.2 nogaepy)kmBaeT ABa cnocoba akTueaumm B cetn LoRaWAN®
— ABP 1 OTAA. Bbi6paTb OAMH 13 CMOCOHBOB MOYHO C MOMOLLbIO NpunoxeHns «Vega LoRaWAN
Configurator» (cm. «PykoBOACTBO MoOb30BaTENS» Ha MPOrpamMmy).

Cnoco6 ABP. lNocne nogayn nuTaHns yCTPONCTBO Cpa3y HauyMHAET paboTaTb B peXxmme
«AKTUBHbINY.

Cnoco6 OTAA. llocne nopauv MNUTaHUS YCTPOMUCTBO OCYLLECTBUT TPWU MOMbITKM
NPUCOeANHEHNS K CEeTU B 3alaHHOM MpY HaCTPOMKE YaCTOTHOM AmanasoHe. [pmn nonyvyeHum
noaTBepxaeHUa akTmeauum B cetn LoRaWAN®, ycTponcTBO momacT CUrHan MHAMKAaTOPOM
(cBeveHume B TeueHMe 5 cekyHA) 1 NepenaeT B pexxmm «AKTUBHbINY. ECI BCe MOMbITKM OKaXyTCs
HeYyAa4YHbIMU, TEPMOLAATYMK MPOLOIKUT HAKOMNEHME AAHHbIX U OyAEeT OCYLEeCTBAATb MOMbITKM
NPUCOeaVNHEHMS K CETM pa3 B 6 4YaCOB.

YCTponcTBO GOPMUPYET NAKET C TEKYLUMM COCTOSHUEM C HACTPaMBAEMbIM NEPUOLOM
oT 15 cekyHA 0O 24 4acoB. [1akeTbl COXPaHAOTCA B MaMaTb YCTPOWCTBA M NepefatoTCs npu
ovyepeqHOM ceaHce cBsi3u ¢ ceTbio LoRaWAN®.

[Tpumepesi

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

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

[Mepuon cb6opa [AaHHbIX 3a npefesaMy 3afaHHOro TeMnepaTypHOro AmanasoHa
HacTpauBaeTCs OTAENbHO U MOXET COCTaBNATb Takxke OT 15 cekyHA 10 24 4acos.

[Mepmnop nepenaym OaHHbIX MOXET HacTpamBaTbCsi OT 15 cekyHpa o 24 4acos. [lpwu
BbIXOZE Ha CBS3b YCTPOMCTBO HaYMHAET OTNPaBAATb NaKeTbl C MOKa3aHUSMM, HaYMHas C CaMoro
paHHero. KOHKpeTHOe BpeMs nepefavn AaHHbIX He MOXET ObiTb 3a4aHO, OHO onpenenseTcs
Clly4alHbIM O6pa3oOM ANs KaXLOro yCTPOMCTBa BHYTPW BbIOPAHHOrO nepuopa nepenavu
[AHHbIX C MOMEHTa MOAK/IOYEHUS K CETH.

[Tpumep

3agaH nepuon nepenadn AaHHbix 30 MUHYT, @ YCTPOWCTBO 6bI/10 3anyueHo B 16:40 no
BHYTPEHHMM YacaM yCTpOMUCTBa. [1pu Cy4yalHOM moacyeTe, YCTPOUCTBOM OblIO Ha3HavyeHo
BpemMs 16:41 ona nepenaym naketa B nosydyacoBon nepuop ¢ 16:40 go 17:10. Takum o6paszom,
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nakeTbl C JaHHOro yCTPOMCTBa byayT nepenaBaTtbca B 16:41, B 17:11, B 17:41, B 18:11 n Tak nanee
Kaxxable 30 MUHYT MO BHYTPEHHMM YacaM YCTPOMCTBA.

[Mpy BbIXOLE 3HAYEHUN U3IMEPSEeMOW TemnepaTypbl 3a npefesbl  33a4aHHOro
TemnepaTypHOro Auarna3oHa nepuon nepefadm LaHHbIX OCTAeTCHd HEU3MEHHbIM, €CNU He
aKTMBEH NapamMeTp «HemeaneHHO OTNpaBnaTb LaHHbIE MPUY BbIXOAE TeMMepaTypbl 3a NMOPOTrn».
Ecin paHHbIM napameTp akKTuBEH, TO B TeYeHWe [ABYX MWHYT MOcC/ie BbIXOAA 3HaYeHWUs
TemnepaTypbl 3a nNpeaenbl 3aJaHHOro JAmanal3oHa, 6ynet cPopMMpPOBaAHO UM MNepenaHo
coobleHne ¢ pnarom Tpeoru. Kaxaoe cnepytroulee CHopMmUpoBaHHOE COObLLLEHME COMNAaCHO
nepuoay cbopa AaHHbIX Takke OyAeT nepefaBaTbCsd HEMEAJIEHHO A0 TeX Nop, Noka 3HaveHue
TemnepaTypbl He BepHeTCs B NpeAebl 3a4aHHOro Anana3oHa.

BpemMs BHYTPEHHMUX YacOB YCTaHaB/IMBAETCH aBTOMATUYECKM MNPWU MNOLKIIOYEHUN K
ycTponcTBy Yepe3 USB-UART, a Tak)Xe MOXET 6bITb CKOPPEKTUPOBAHO Yepe3 ceTb LORaWAN®.

OYHKUMOHAN

TepmopaTumk Bera T-11 rev.2 aBngeTcs yCTPOMCTBOM Kaacca A (no knaccudurkaumm
LoRaWAN) n o6ecneumBaeT cnenyowmm GyHKLUMOHAN:

@ M3MepeHue TemnepaTypsbl B AnanasoHe -55..+100 °C
@ M3MepeHue 3apsiaa BCTPOEHHOM 6aTapen B %
® BHeOo4epeOHYo OTMPAaBKY MNakeTa AaHHbIX MPW cpabaTbiBaHUM OXPAHHOIO BXOAA

® BHeoYepenHYy OTMpaBKy MakeTa AaHHbIX NpW cpabaTbiBaHUM JaTyMKa BCKPbITUS
Kopnyca

©® BHeOoYepelHYl OTMNPaBKy TPEBOXHOrO MakeTa MpW BbIXOAE TemMnepaTypbl 3a
3aflaHHble nNpeaenb

@® OAWMH PEXMM PabOoTbl - KAKTUBHbBIN» »
© noanepxka ADR (Adaptive Data Rate)
© nopaaep)kka OTNpPaBKM MAaKeTOB C NMOATBEPXKAEHNEM (HAaCTpanBaeTCs)

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

® BO3MOXHOCTb NEepPEHACTPONTb OXpaHHbIVI BXO/ B PE€XMM nogcHeTa NMIyJibCOB

©® BO3MOXHOCTb 33a4aTb COKPALLEHHbIN MHTEpPBaN COopa AaHHbIX AN CUTyauuu,
KOrga nsmepsemas TemnepaTypa Bbllia 3@ 3a[aHHble NMpeaenbl

] d)yHKLI,VIFI HemMen/eHHOW OTMNpaBKKW NMakKeTa AaHHbIX Cpa3y Nocne CHATUA noKasaHum
Mpwn BbIXOo4e TEMMEPATYpPbl 3a 3aaHHbIE MNMpeaesibl
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MAPKNPOBKA

MapkMpoBKa YCTPOMCTBa BbINMOJHEHA B BWAE HAKIEMBAEMOW 3STUKETKM, KOTOpas
COAEPKUT:

@ HaumeHoBaHWe n3penus;

@ DevEUI;

®© Mecsu 1 rof Bbinycka n3genms.
DTMKETKa pacrofiaraeTcs B TPEX MecCTax - Ha Kopryce yCTPOWCTBa, B MacnopTe U Ha

YyMaKOBOYHOM KOPOOKE.
Kpome Toro, Ha ymakoOBO4YHOM KOpPOG6Ke pacrnonaraeTcs LOMOJIHUTENbHAs 3TUKETKa,

copeprkalias:
@ VIHdopmauuto O BEpCUM BCTPOEHHOIO MPOrpaMMHOro obecrneyeHus;
DevEUl v knwoun, Heobxoaumble O

@ QR-koa, B KOTOPOM COAEPXKATCH

perncTpaunm ycTpomcTea B cetn metogom OTAA.
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XAPAKTEPUCTUKA YCTPONCTBA
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®)

OCHOBHbIE

PeXX"Mbl OXpaHHOro BXxoa
VHTepdenc png nogknodeHus K MK
[Junana3oH pabounx TemnepaTyp
[nanasoH nsmepsieMbix TemnepaTyp
YyBCTBUTENBHOCTb AAaTYMKOB XOJ1a
Tun BHEWHEro gaTyMka TemnepaTypsl
TOYHOCTb M3MepeHUst TemnepaTypbl

OXPaHHbIN/MMMNYbCHBbIN
UART, paanokaHan FSK
-40..+85°C

-55..4100 °C

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

+0.5 °C B ananazoHe -10...+40 °C
+1 °C B amana3oHe -55..+4100 °C

LORAWAN®
Knacc yctponcTtea LORaWAN® A
KonnyecTtso kaHanoB LoRa 8

YacToTHble NNaHbl, NOAAEPKMBAEMbIE MO
YMO4YaHUIO
YacToTHbIe NaHbl, AOCTYMHbIE MO 3aKa3

Cnoco6 akTmBauum B cet LoRaWAN®
Mepuop Bbixoaa Ha CBSA3b

Mepunon HaKoMneHMa AaHHbIX

O6bem NamMaTK 4519 HaKOMIEHMS MaKeToB
Tun aHTeHHbl LORa
YyBCTBUTENBHOCTb

LanbHOCTb PagnoCBa3M B MIIOTHOWM 3aCTPOWKE
JanbHOCTb pafAnOCBA3M B CENIbCKON MECTHOCTM

MoLHOCTb nepegatymka no yMoa4aHmto

RUB68, EUB68, KZ865, Nnpon3BoO/ibHbIN
(Ha ocHoBe EU868)
IN865, AS923, AU915, KR920, US915

ABP nnn OTAA
15, 30 cekyHga, 1, 2, 3, 4, 5, 15, 30 MUHYT,
1, 3,6,9,12 unm 24 yaca

15, 30 cekyHg, 1, 2, 3, 4, 5, 15, 30 MuHyT,
1,3,6,9, 12 nam 24 yaca

200 nakeToOB

BHYTPEHHSS

-138 dBm

0O 5 Kkm

00 15 Km

25 MBT (HacTpamnBaeTcs)

MATAHUE

baTapes
PacyeTHOE KONMYeCTBO OTMNPAB/IEHHbIX

YCTPOMCTBOM MaKETOB NPY HaCTPOMKax No

YMO4YaHMIO

Pa3mepbl kopnyca, He 6onee
CTteneHb 3aWmThbl KOpnyca
KpenneHne

PeBn3na N2 10 ot 04.08.2025

LiSOCL; 3,6 B, 3600 MAY
80 000

KOPT1YC

90 x 49 x 46 MM
P65

CTsKKaMm K onope, Ha DIN-peky,
HaCTeHHOe
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HACTPOWKWN MO YMOTYAHMIO

MAPAMETP 3HAYEHUE
YacTOTHbIM NnaH RU868
Cnocob akTMBauum B ceTu OTAA
ABTOMaTU4YECKOE yNpaBieHNe CKOPOCTbIO  BKJIOYEHO
3anpalrBaTbh MOATBEPXKAEHME BbIK/TIOYEHO
3a/lepxKa OTKPbITUS NEPBOro NpMemMHoro - 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 yaca

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

OXpaHHbIN BXO[, B peXnme OXPaHHbIN

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

YcTtponcTteo Bera T[-11 rev.2 npenctaBieHO B HEHGOMbLIOM MIACTUKOBOM KOpMyce,
CKPYYEHHOM Ha Wypynbl ¢ Kpennenmem nog DIN-penky.

1 — wypynbl @ 2 MM X 8 MM, KpeCcTOBblE 0

2 — DIN-perka € MOHTaXHbIMU OTBEPCTUSIMU @ 3 MM

3 — CUIMKOHOBbLIN YMIOTHUTENb 6€3 CKBO3HbIX OTBEPCTUMN, O6eCneYmBaOLLINIM CTEMNEHD
3alUMTbl KOpryca ycTpomncTea IP65.

Bce anemeHThI ynpasaeHna U MHOMKaUun, a TakKxXXe KOHTaKTbl 419 NOAKIIOYEHNA
PacnonoXeHbl BHYTPWM KOPMNyCa Ha nJjarte.

4 — cBeTOAMOAHBbIN MHAMKATOP

5 — paTumk Xonna

6 — KOHTaKTHbIE KJIEMMbI

7 — cepBucHbin UART pa3sbem

PeBn3na N2 10 ot 04.08.2025 11
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OMNCAHWME KOHTAKTOB

KT1 "

o 5
L BE
e
ﬂ ﬂ u{lDVEI!

I'Iapa KOHTAKTOB A4

B gy ome Mapa KOHTaKTOB AN
MOATIOAEHI | ] 2 ” NOAK/IOYEHMS
BHELLHero : = i .
OXpaHHOW Lienu
TepmopesuncTopa

TepMoOaTunk MmeeT 2 napbl KOHTAKTOB. K ogHown nape (KOHTakTbl «Therm» u «L»)
NOAK/IOYAETCS TEPMOPEINCTOP, Apyras napa (KOHTakTbl «Drv» n «Sens») — OXpaHHbIM BXOA.

K OXpPaHHOMY BXOo4Yy MOXHO MOoAK/MO4YaTb Uenn Cco cnelytowmMm TunaMm 3amMblKatoLnX
KOHTAaKTOB:

® TEepKOH;,
© MeXaHn4yecKad KHOMKa,

® «OTKPbITbIN KOMIEKTOPY.

HOﬂﬂpHOCTb MMEET 3HaYeHME TOJIbKO AJ14 LEMN C KOTKPbLITbIM KOJIJTEKTOPOM. Bbixog OK
MOAKKOYaeTCd K KOHTAaKTy «Drv», «3emng» - K «Sensy.

«OXpaHHbIN» BXOL MOXeT OblTb HAaCTPOeH AN CpabaTbiBaHWUS «Ha 3aMblKaHWeE», «Ha
pa3MbikaHMe» UM Ha oba AeNCTBUS. HacTpomka ocyllecTeaseTrcsa npuv nomowm «Vega
LoRaWAN Configurator». B cnyyae cpabatbiBaHug «OXxpaHHOro» BXo4a, YCTPOWCTBO
aKTUBUPYETCS M OTNPABASET B CETb TPEBOXHOE COOBLLEHNE.

Mpn NOAKNOYEHUN TepMOope3ncTopa cneayeT HaCTPOUTb MapamMeTpbl OTMPaBKM ero
nokasaHum B nporpamme «Vega LoRaWAN Configurator».
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MHOWKALWMA YCTPOWUCTBA

YCTPOMNCTBO UMEET OAMUH CBETOANOLHbIV MHOMKATOP KPACHOIrO LBETA, PACMONOXEHHbIN
Ha naTte. MIHAnKauma Mcnonb3yeTcs TOJIbKO Ha 3Tane akTueauumm yctponcTsea B cet LORaWAN
M MPU CMEHE PEXMMOB PabOoThl.

MYz

(e}

CUTHAJ1 UHONKATOPA

PeBn3na N2 10 ot 04.08.2025

[lBe BCnbllWKM nocne
naysa 5 cek. nocne
MepLaHue B TeyeHume 2
CeK.

PaBHOMepHble
KOPOTKME BCMbILWKK Mo 1
Cex.

KOpOTKMe BCIbILLUKW

PacnonoxeHune
CBETOANOAHOrO
MHOMKaTopa

Ha nnaTe

3HAYEHUE

3anyckK yCTponcTBa Nocie nogaym
nMTaHUs

MpoeT npouecc aenaccmBaumm
nocne XxpaHeHus

MoeT npouecc npucoeamHeHus K
cetn

13
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YCTPOWCTBO yCMNEeLWwHO
NPUCOEANHEHO K CETU U B
aKTUBHOM pexume

- OnHa AMHHAag BChblLKa
B TeyeHume 5 cexk.

EEE Tpw BCnbiWwKkKM Mo 3 cek.  [lonbiTka NpucoeanHeEHUS
OKOHYMNach Heypaven

MpeT npouecc o6MeHa AaHHbIX C
] MNocToaHHOE CBeYeHune

KOHbUTypaTOpOM

MoeT npouecc 06HOBNEHNS
I MepuaHue ACT MPOL

NPOLUMBKMN

B cnyyae HeycnewHol MNOMbITKU NPUCOEOAUHEHUS K CeTU YCTPOMUCTBO
NPOAO/MKUT HAKOMJIEHME [aHHbIX W 6yAeT OCYLWECTBAATb MOMbITKM
NPUCOEAMHEHUS K CETU pa3 B 6 YacoB

OATYUK XONJTA

Ha BepxHen CTOpOHe nJaTbl PacnoNoXeH AaTtumk Xonna. Jatymk Xonna cpabaTbiBaeT B
NPUCYTCTBUU MAarHUTHOIO MONS.

O B :
EE —
PacnonoxeHue
AaTymKa Xonna Ha
nnate

14 PeBun3ma N2 10 ot 04.08.2025
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JJNTENbHOCTb BO3AENCTBUA MATHUTA PE3YJIbTAT
10 n 6onee cekyHA BkntoyeHune ycTtpomncTsa
6.9 cexyHs 3anyck npouenypbl NpUCcoeinHeEHUs K

CceTn

AKTMBaLMSA NOAKIIOYEHNS K
1..2 cekyHApl YCTPOMCTBY Yepe3 paanokaHan FSK
nnu cepsuCHbIM UART-pasbém

PAONOKAHAJ FSK

Ons nokanbHOro 6ecnpoBOLHOIO MNOAK/IOYEHUS K MEPCOHAIbLHOMY KOMMbOTEPY B
YyCTPOMCTBE peanm30oBaHO NepeKsItoYeHne Mexay pexnmamum moaynsumm LoRa u FSK, To ecTb
peanusoBaH paanokaHan FSK. [ng opraHmsaumMy TaKoro MOAKIOYEHUS WMCMOJb3yeTcs
[ononHuTenbHoe yctpomnctBo «Bera FSK Dongle», koTopoe nogkntodaetcs Kk USB-mopTty
KoMnbtoTepa. Ans 4TeHns N USMeHeHMs NapaMeTpOB TEPMOAATUMKA MCNOJb3yeTCa NporpamMmma
«Vega LoRaWAN Configurator».

NOAKTIOYEHNE CHETHYUNKA K MEPCOHAJIbHOMY KOMITbIOTEPY

PagnokaHan FSK nossonsieT OpraHmM3oBaTb JIOKaJlbHOE 6eCI'IpOBO,£I,HOG (0O HecKobKUX
AECATKOB MeTpOB) MNOAKNIOYEHUE K TEPMOOATUUNKY AN YTEHNA N USMEHEHUSA €O NapameTpOB.

Ons nogkntoveHms no FSK notpebyeTcs:

@ ycTponcTBo «Bera FSK Dongle», koTopoe nogkntovaetca kK USB-nopTy nepcoHanbHOro
KOMMbIOTEPA;

@ koY FSK, KoTopbin MHAMBMAYaNEeH ANF KaXA0ro yCTPONCTBa 1 coaepxuntca B QR-kone
Ha HaK/eMBAaeMOM 3TUKETKE BMECTE C K/ltodamMmM akTuBaLum B cetn LoRaWAN® n npyrumm
naeHTndnKaTopamu.

[MopsafOK MOAKMOYEHNS, CNeAYIOWNI:

1. TogknounTtb «Bera FSK Dongle» k USB-nopTy KoMnbloTepa.
2. 3anycTtuTtb nporpammy «Vega LoRaWAN Configurator».
3. HaxaTb KHOMKy «[MoAKIOYMTBCS» B MEHIO C/IEBA.

[MporpamMma aBTOMaTUYECKM pacno3HaeT TUM YCTPOMCTBA U MEHIO BbIbOpa YCTPOMNCTBA
CTaHEeT HEaKTUBHbIM.

Pesusuma N2 10 ot 04.08.2025 15
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£ Bera LoRaWAN kongmrypatop 1.0.58 — m] *

B E aa 1417k dongle fAseik: |Russian ¥

A B C O N W T
Pextiam:

WHopMaLma of ycTpoiicTee HacTpoitkm

Mogens ycTpoicTsa: Bera F5K dongle
Bepaoas MO: FSK dongle 0.1

SKmepT =

YaCTOTHBIA MNaH: RUS68 hd

Mogens ycTpoicTea

- -
Bera FSK dongle |i| OBHOBMTE MPOLMEKY MoLHOCTE NEpenaTYMKE! 14 dBm

COMS5 (g2 CoeauHeHne

J Noaxntoumtiea

‘,I'Iou.mnoqmbr_q K YCTPOMCTBY yaaneHHo Jepes FSK

X OTKAOUMTECA

4. HaxaTb KHOMKy «[loNy4ynTb HACTPOMKM» U ybeauTbCs, 4YTO YaCTOTHbIA MJaH
COBMaLaeT C YaCTOTHbIM TJIAHOM YCTPOWCTBA, K KOTOPOMY [MJIaHUPYETCS
nogkatodeHue no FSK.

5. HaxaTtb KHOoMky «[MoAKIOUYNTbCH K YCTPOWCTBY yaAaneHHO Yyepes FSK».

6. B noseumBLueecsd OKHO BBECTU KoY FSK HY>XHOTO cH€TUYMKa U HaxkaTb «OK».

F MogknrounTecs k ycTpoiicTey vyepes FSK et

BEenMTE KoY ANA NOAKMHDHEHMA! |EIEI-EIEI-EIEI-EIEI-EIEI-EIEI{IEI{IEI| |

| Ok, | Cancel

7. TlogHecTn MarHuT Ha 1-2 cekyHAbl K JaTyumky Xosjna YCTPOWCTBa WM  [OXAATbCS
aBTOMaTWYECKOro MNoAKNtoYeHnsa (yCTPOMCTBO aKTMBMPYeT paauokaHan FSK pa3 B Age
MWHYTbI).

[Mpon3sonaeT NoAKMOYEHNE K YCTPOMUCTBY, Kak €C/in Obl OHO 6bI1O NoakatoyeHo rno USB,
TONMbKO B MEHIKO C/leBa MNOSBUTCA OKHO C mnapameTtpamu FSK cBsasm. Bce HacTpomku

BbIMONHAOTCA, Kak M npu USB nogkntovyeHun, C MCNonb3oBaHMEM KHOMOK «[lonyunTb
HaCTPOWKM» N «[1pUMEHNTb HACTPOMKIM».

B MOMeEHT aKTUMBHOro ceaHca CBSI3U C UCMNOJIb3OBaHMEM paauokaHana FSK,
nepenaya paHHbix B ceTb LoRaWAN® 6ynet HepocTynHa. Ecnu 6binu
M3MeHeHbl HACTPOMKM YCTPONCTBA, OHO HAaYHET Npoueaypy peructpaunu B
CeTu 3aHOBO, Cpa3y MocJie TOro, Kak ceaHc paboTbl ¢ nporpammon «Vega
LoRaWAN Configurator» 6yaeT 3aBepLueH.
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NOAKJTIOYEHNE CHETYUNKA K MEPCOHAJIbBHOMY KOMIbIOTEPY YEPE3 BEIA USB-
UART NMPEOBPA3OBATEJIb

Bera USB-UART npeo6pa3oBaTesb NO3BOASET OPraHM30oBaTb NPOBOAHOE MOAK/IOYEHME
K CYETUYMKY [N YTEHUS U U3MEHEHUs ero rnapameTpoB. A MOAKIOYEHUS HEOOXOAMMO
npenBapuTenbHO yCTaHoBUTL Apamneep ang COM-nopta MCP2200, KOTOPbIM MOXHO HaWTK Ha
caunTe B pasaene «3arpy3km».

[ns noakntoyeHus notpebyeTtcs:

® ycTtponctBo «Bera USB-UART npeo6pa3soBatensb», kKoTopoe noakntodaetcs k USB-nopty
MepcoHaNbHOIrO KOMMbIOTEPA;

[MopsaoK MOAKIOYEHNS CNeny WA

1. Mopknountb «Bera USB-UART npeo6pa3oBaTtens» k cepsnucHoMy UART-pasbemy Ha nnate
YCTPOMNCTBA

2. TopknounTb NpeobpasosaTens K USB pazbeMy nepCoOHaNbHOro KOMMbloTepa
3. 3anycTtutb nporpammy «Vega LoRaWAN Configurator»
4. TlogHeCTV MarHUT K AaT4mKy Xona v 4OXAATbCS CUrHana CBeToAMoaa

5. B nporpamme «Vega LoRaWAN Configurator» B MeHIO CneBa MepektoumTbCs B
PEXUM «3KCMepPT», BbIbpaTb MOAENb YCTPONCTBA U HazHavyeHHbIn COM-nopT. Nocne
3TOro HaXaTb KHOMKY «[MOAKMOYNTHCS»

PeBn3na N2 10 ot 04.08.2025 17
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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 MEPEKPLITUS N CTEHbI, MOABaJIbHble MOMELLEHNS, NOA3EMHbIE COOPYXEHNUS U
KONOALbI, CTaNlbHble KOpo6a U T. 4.

Mpn pa3BopayMBaHMM CETU, BKIOYalOLWEN B Ccebs 60blIOE KOMNMYECTBO OKOHEYHbIX
YCTPOMCTB, HEO6XOAMMbBIM 3TArNOM SBASETCS BbIMOSHEHWE PABOT MO PaANONIAHNPOBAHWNIO C
NpoBeAEHNEM HAaTYPHbIX SKCMEPUMEHTOB.

Ins OCyLlecCTB/IEHNA MOHTAaXXa NoHago6bUTCH:

® OTBEPTKa KPeCcToBas O,‘
© wnno,
® HOX OJ19 3a4YNCTKU 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 yaayHbix MeCT A1 MOHTa)ka Ha OObeKTE C MOMOLLbIO TeCcTepa CeTU.

ObecTo4mBaHME NOAKIKOYAEMOro O60OPYAOBaAHUS, MPUOOPOB yyeTa U Np.

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

W

Mpun ypaneHun ynnoTHUTENsl, a TaKXe MNpPUM YCTaHOBKE NPOBOAOB
Apyroro guameTpa Uin ceYeHUst BO3MOXXHO yXyALleHNe XapaKTepPUCTUK
YCTPOMCTBa BMIOTb A0 BbIXOAA U3 CTPOS BC/IeACTBME NONaAaHusa Bnaru
BHYTPb Kopnyca

5. TlNopknoyeHne Bcex HEOH6XOAMMbIX MPOBOAOB B knemmbl T[-11 rev.2.
6. 3anyck yCTPOMCTBa — NePEBOL B PEXUM KAKTUBHBIM» U pernctTpaumsa B CETU.
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o
)

B naHHOM pa3gene onucaH NpoOToKoN obmeHa gaHHbiMK T[-11 rev.2 ¢ ceTbto LORaWAN.

B nonax, cocroAwMx U3 HECKOJIbKUX 6auT, ncnoJjibdyetcd nopsaaok

cnepoBaHus little endian

TEPMOJATYWMK BETA TA-11 REV.2 MEPEOQAET MAKETbI CNEAYIOWENO TUMA

1. TlakeT ¢ TeKyLWMMM NOKa3aHNIMU

MNepenaeTcs perynapHo Ha LoRaWAN nopTt 2

Pasmep B
6anTax

1 6ant

1 6anTt
1 6anTt

4 6avTa

1 6anTt
2 6anTa
1 6anTt

1 6anTt

4 6anTa

1 6anT

OnucaHue nong

[MpunynHa nepenayvm nakera:

00 — lNMepepaya No BpeMeHM

01 — CpaboTan OXpaHHbIN BXOL,

02 — CpaboTan AaTymK BCKPbITUS
(Tamnep)

03 — TemnepaTtypa gatynka NTC Bbiwna
3a YCTaHOBJIEHHbIE MOPOTU

04 — lNpeBbllWeH NOPOr Ha MMMYJIbCHOM
BXoA4e

05 - lNo 3anpocy oT cepBepa

3apan 6atapeun, %

[TpeBbllWeHWe TIMMUTOB

BpeMsi CHATUA NoKasaHuM,
nepenaBaembIX B JaHHOM MNakeTe
(unixtime UTC)

TemnepaTypa ycTpomncTtaa, °C
TemnepaTypa patunka NTC B °C,
yMHOXeHHasa Ha 10

Hu>XHWM TemnepaTypHbIM Nopor
natymka, °C

BepxHu TemnepaTypHbIM MOpor
natymka, °C

[Toka3aHuMa Ha ANCKPETHOM BXO4€E

CocTosiHUe BXxoaa (buToBoe none)

PeBn3na N2 10 ot 04.08.2025

Tun
3HayeHusa
JOAaHHbIX
0-8 uint8
0-100 uint8
«0» - HeT NpeBbILWEHMUS, uint8
«1» - eCTb NpEeBbILLIEHME
uint32
uint8
o1 -550 po +1000 Int16
oT -55 no +100 INt8
oT -55 no +100 INt8
B 3aBMCUMOCTW OT TUMa uint32
(5-1 6UT BUTOBOrO NONA)
- YUCNO UMMNYNIbCOB,
b0 cocTosHMe 1 —
3aMKHYT, O - pa3oOMKHYT
uint8
19
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[MpuumHa

Ecnm TepMope3ncTop He NOAKIIOYEH K TepMOAATUYMKY (KOHTaKTbl « Therm» un
«1l»), B none «TemnepaTypa» 6yneT nepenaBaTbCs 3HayeHue -1000 pons
MHAMKaUMM ObpbiBa TepMope3ncTopa. B cnyvyae KOpPOTKOro 3ambikaHms
TepMope3ncTopa byaeT nepefaHo 3HaveHne -1270

Pacwmndposka 6utoBoro nonsg « CoCcTosHne BXOLOB»

Buthbl OnucaHue nons 3HayeHue
0 6ur CoCTOsIHME OXPaHHOrO BXOAa «0» - BXO[L, 3aMKHYT, «1» - BXOZ Pa3OMKHYT
16ut CocTosiHMe TaMmnepa (BaTynk «0» - KOpMyC He BCKPbIT, «1» - Kopnyc
BCKPbITUSA): BCKpPbIT
26Ut CocTosiHMe paTtymka Xonna 1 «0» - He 3a4eNCTBOBaH
(pe3eps)
3 6ut CocTosiHMe gaTtymka Xosna 2 «0» - He 3a4eNCTBOBaH
(pe3eps)
4 -56utel  Pexnm Bxoaa «0» - OXpaHHbIN, «1» - UMMYbCHbIN

6 -7 6utbl  He ncnonb3ytoTcs

Koapl nons <<|_|pI/I‘-Il/IHa nepegayn nakeTa»

Kon 3HayeHune

0x00 [Nepenaya nakeTa NO BpEMEHMU

0x01 CpaboTan OxpaHHbIN BXOS,

0x02 CpaboTan Tamnep (AaTumK BCKPbITUS)

0x03 TemnepaTypa oatymka NTC BbilwAa 3a yCTaHOBJIEHHbIE MOPOTMU
0x04 [MpeBbilEeH MOPOr Ha UMMNYJIbCHOM BXOAE

0x05 Mo 3anpocy OT cepBepa

2. [lakeT c HaCcTpoMKamMu

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

Pasmep B 6antax  OnucaHue nons Twvn paHHbIX
1 6ant Tun nakeTa, oNsg JAHHOrO NMakeTa == uint8
2 6anT ID napameTtpa uintl6
1 6ant InvHa naHHbIX (len) uint8
len 6anTt 3HavyeHuWe napameTpa =mm-
2 6anT ID napameTpa uintl6
1 6ant InvHa naHHbIX (len) uint8
len 6anTt 3HavyeHuWe napameTpa =mm-
2 6anT ID napameTtpa uintl6
1 6anT OnvHa paHHbIX (len) uint8
len 6anTt 3HayeHue napameTpa =mmm-
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TEPMOOATYUNK BETA TA-11 REV.2 NTPUHUMAET MAKETbI CNEAYIOLWLEIO TUMA
1. TlakeT C 3aNpOCOM HaCTpoOeK
[NepepaeTcd npunoxeHnem Ha LoORaWAN nopT 3

Pa3mep B 6antax OnucaHme nong Twn paHHbIX
1 6ant Tun nakeTa, 4N LAHHOIO NakeTa == uint8

B oTBeT Ha LaHHbIM MNaKeT yCTPOMUCTBO NpULLJIET NakeT C HaCTPOMKaMMU

2. [lakeT c HacTpomKamu

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

yCTpOMCTBa
Pasmep B 6antax  OnucaHue nons Twvn faHHbIX
1 6ant Tun nakeTa, 4N JAHHOrO NMakeTa ==
2 6anT ID napameTpa uintl6
1 6anT OnvHa gaHHbIX (len) uint8
len 6anTt 3HayeHwe napametpa  ==me-
2 6anT 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-

I"Iepeu,aBaeMbM Ha yCTpOMCTBO MakKeT C HaCTpOVIKaMIA MOXET COAEPXKaTb HE BCE
HaCTpOVIKM, noggep>xmBaemble yCTpOVICTBOM, a TOJIbKO TY NX 4aCTb, KOTOPYIO Heo6XoaMMO
N3MEHUNTD.
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Tabnuua ID HacTpoek T[1-11 rev.2 n nx BO3MOXHbIX 3Ha4YEHUM

ID OnucaHue InuHa NMpuHMMaemMbie 3HaYeHUs
HaCTpPOWKU JaHHbIX
4 3anpalwmnBaTbh MOATBEPXKAEHME 1 6ant 1 - 3anpawmnBaTb
2 — He 3anpawmnBaTb
5 ABTOMaTUYECKOE ynpaBieHne 1 6ant 1 — BK/OYEHO
CKOPOCTbIO 2 — BbIKJIKOYEHO
8 KonnyecTBo nepenoBTOPOB MakeTa 1 6ant ot lpo15
16 [Mepnon nepefavm LaHHbIX 1 6ant 1-1uvac
2 — 6 y4acos
3 —12 vyacos
4 — 24 vaca
5 =5 MUHyT
6 — 15 MuHyT
7 — 30 MUHYT
8 — 4 yaca
9 — 15 cekyHp,
10 — 30 cekyHA
11 — 1 MmnHyTa
12 — 2 MUHYTHI
13 — 3 MUHYTBI
14 — 4 MUHYTHI
15 - 3 yaca

16 — 9 yacos

38 OTnpaBnaTb TPEBOXHOE COObLUeHne 1 6anT 1 — Mpw 3aMbIKaHUK
MO OXPaHHOMY BXOA4Y (3aKpbITUN)
2 — Mpwv pasmMblKaHUM
(oTKpbITUN)

3 — NpW 3aMbIKaHUK A
pa3MblKaHUK (OTKPBLITUX U

3aKpbITUN)

49 [Mepuopn c6opa AaHHbIX 1 6ant 1-1yvac
2 — 6 4acos
3 - 12 yacos
4 - 24 vaca
5 = 5 MuHyT
6 — 15 MuHYT
7 = 30 MUHYT
8 — 4 yaca
9 — 15 cekyHA
10 — 30 cekyHA
11 - 1 MmnHyTa
12 — 2 MUHYTBI
13 — 3 MUHYTBI
14 — 4 MUHYTBI
15 - 3 yaca

16 — 9 yacos
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YacoBow nosc, B MUHyTax
[Mepuopn c6opa AaHHbIX, Korga
TemnepaTypa 3a Noporamu

HemenneHHO OTNpaBasiTbh AaHHbIE
Npw BbIXo4e TemnepaTypbl 3a NOPOrn
HWxXHWIM nopor TemnepaTypsbl
BepxHuin nopor TemnepaTtypbl
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oT -720 no 840

1-1vac

2 — 6 4acos

3 — 12 vacos
4 - 24 vaca

5 = 5 MuHyT
6 — 15 MUHYT
7 = 30 MUHYT
8 — 4 vaca

9 — 15 cekyHA

10 — 30 cekyHA
11 - 1 MmnHyTa

12 — 2 MUHYTBI
13 — 3 MUHYTBI
14 — 4 MUHYTHI
15 - 3 yaca

16 — 9 yacos

O — BbIKJIIOYEHO
1 — BK/OYEHO
oT -55 no +100
oT -55 oo +100
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OBWWME PEKOMEHOALUN

Mpn NOAKMOYEHUU U3JENUS ChneayeT PYKOBOACTBOBATbCA TpeboBaHMAMK «[lpaBun
YCTPOMCTBa 3/IEKTPOYCTAHOBOK», «[1paBM/l TEXHUYECKOM 3IKCMyaTaunmn 3NeKTPOYyCTaHOBOK
notpeébutenen», OepepanbHbiX HOPM K MPaBUa B 06J1aCTU NPOMBbILLNEHHON 6€30MacHOCTMH,
TPe6OBaHUSAMN HACTOAWEro PYKOBOACTBA MO 3KCMAyaTauuu W APYTUX HOPMATUBHbBIX
LOKYMEHTOB, pPernaMeHTUPYOLWNX NPUMEHEHNE 31EKTPOO6OPYAOBaHUS BO B3PbIBOOMACHbIX
30Hax.

MOHTaX u 3KcnyaTaums w3genns LO/MKHbl OCYLLEeCTBAATbCA B COOTBETCTBUW C
TpeboBaHUSIMM HACTOALLEro pykoBoacTBa no akcnnyatauum, F[OCT 31610.0-2019 (IEC 60079-
0:2017), TOCT IEC 60079-14-2013.

K MOHTaxXy W O6CNYXWBaAHUIO U3AeNns AOMYyCKATCs Auua, 3HalolimMe ero
dOYHKUMOHANbHOE MOCTPOEHME, CXEMbl, MOHTAa)XHble U 3KCMIyaTaLUMOHHbIE OOKYMEHTbI,
npolleamne obyyeHne 1 nNpoBepPKyY 3HaHWUM MO TEXHKKE 6€30MacHOCTMU.

MoHTa)K yCTPOMCTBa pa3peLlaeTcs TOJIbKO B 06eCTOYEHHOM COCTOSIHUN. [oakoyeHne
K YCTPOMCTBY MUTAKOLWLErTrO HaNpPsHKeHUs LOHKHO MPOU3BOANTLCS TOJIbKO MNOC/E €ro NOJHOro
MOHTaXa.

Mpn BbIMONHEHUN MOHTAXHbIX PABOT pa3pellaeTcs MPUMEHATb TONbKO MCMPABHbIN
PYYHOM MHCTPYMEHT. PYYHOM MHCTPYMEHT He JOMKEH MMETb MOBPEXAEHUI (TPELUNH, CKONOB,
BbIGOMH) 3ayCeHLIEB M 3a3y6PUH B MeCTe 3axBaTa MHCTPYMEHTa PyKOWM paboTatoLLero, TpeLmH
M 3ayCEeHLIEB Ha 3aTbITOYHOM YAaCTU PYKOATOK.

Ona nckntoyeHns nosBNeHna Ha MOBEPXHOCTU KOPMyCa 3/1EKTPOCTaTUYECKMX 3apsSaoB,
BO B3PbIBOOMACHOW 30HE HEO6XOAMMO M36eraTb KOHBEKLMOHHbBIX MOTOKOB OKPYXAoLLEN
cpelbl BOKpPYr kopnyca. [poTupKka (4MCTKa) MOBEPXHOCTUM AOMYCKAETCS TOJIbKO BJIAYXHOM,
YMCTOW BETOLLbIO.

CobntogeHne MnpaBul TEXHUKM 6E30MacHOCTU ABASIETCS HEOOXOAMMbBIM YCNOBUEM
6e30MacHOM 3KCrlyaTaunm yCTpOMNCTBA.

3AMNPELLUAETCA
® 3JKCcnayaTUpoBaTb YCTPOMCTBO Npu TeMnepaType
OKpY)KaloLlen cpeabl, He COOTBETCTBYIOLLEN
XapaKTepucTUKaM Kopnyca;
® 3JKCnayaTUpoBaTb YCTPOMCTBO 6€3 KabesibHbIX BBOAOB;
MpuMeHATb ANg NOAKNOYEHUsI Kabenn He KPYr/lIoro ceveHus;
© T[pMMeHATb Kabenu C Hapy)XHbIM ANAMETPOM, He
COOTBETCTBYIOLLMM XapaKTEPUCTUKaAM KabesibHbIX BBOJOB
© BcKpbiBaTb KOpPNYC YCTPOWCTBA BO B3PbIBOONACHOM 30HE

(O]
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Bce NMnapaMeTpbl yC}'IOBl/IVI SKCrtyaTaumm yCTpOl‘/'ICTBa AOOJDKHblI HaXOOUNTbCA B rnpenenax
AO0MyCTUMbIX 3HaYeHUN, YKa3aHHbIX B pa3gene «TexHun4yeckmne XaPaKTEPUCTUKU>.

[aHHOe YyCTPOMCTBO MpefHa3Ha4YeHO [J19 KOHTPOAS TeMrepaTypbl Ha pPas/IMYHbIX
ydacTKax MPOTEKaHUs TEXHOJIOTUYECKMX MPOLLEeCCOB B HePTAHOW, ra3oBOW, XMMWUYECKOM
MPOMBIWNIEHHOCTN W APYrMX OTpaciax MOCPeACTBOM  BbIHOCHOTO TepMOPe3ncTopa,
MNOAKJIKOYEHHOTO K TEPMOLATUMKY C MOocsefylolen nepefadyen 3Ha4eHnm TemnepaTypbl B CETb
LoRaWAN®. Ncrnonb3oBaHMe YCTPOMCTBA B LIENSX, OTIMYAIOLWINXCS OT YKa3aHHbIX B OaHHOM
PYKOBOLCTBE, SIBNISETCSH HapyLeHWeM npaBui 3KcrlyaTaumu. [lpounsBoamnTens He HeceT
OTBETCTBEHHOCTM 3a IOH6OM yLep6, BO3HUKLLINM B pe3ybTaTe UCMNOJIb30BaHNS YCTPONCTBA He
NO Ha3Ha4YeHMIo.

okcnnyaTtauma yctponcTtea Bera T[-11 rev.2 fomkHa OCYLLECTBASTHCS OOyYEHHbIM
nvuom (no TOCT IEC 62368-1).

3anpeLlleHbl CaMOCTOSITE/IbHbIA PEMOHT Npu6éopa unm BHeCeHne UsSMeHeHUM
B €ro KOHCTPYKUMIO, a TaKXe YCTaHOBKa Jo60ro nporpaMmmMHoro
o6ecneyeHnsi, KpomMe MpoOrpaMMHOro o6ecnevyeHus nOCTaBASIEMOro
npousBoauTenem

@

HenpodeccnmoHanbHO  BbIMOSIHEHHAs PEMOHTHas paboTa WAM  YCTAHOBJIEHHOE
CTOPOHHEE MpPOorpaMMHoe obecrneyeHme MOryT NPUBECTU K MNOJOMKe Npubopa, TpaBMaM U
NOBPEXAEHMIO UMY LLLECTBA.

np0M3BOﬂMTeIIb He HeceT OTBeTCTBEHHOCTU 3a HenpeackKasyembie
nocnencTteui, BO3HUKLUNE n3-3a MncnoJib3oBaHus Ha yCTpOﬁCTBe
CTOPOHHEro nporpaMmMHoOro ob6ecneyeHuns

SJIEKTPUYECKAA BE3ONMACHOCTb

3anpellaeTcsa 3KCrJlyaTaumMss YCTPOMCTBA B6JM3U OTKPLITOrO OFHS M
NPSIMbIX COJIHEYHbIX JlyMeh — 3TO MOXEeT NPUBECTM K neperpeBy W
BO3ropaHuio. YCTPOMCTBO [OJ/HKHO UCMOJIb3OBaTbCA MNpU TemnepaTtype
Bo3Ayxa B AuManasoHe oT -40 °C (-40 F) no +85 °C (185 F)

@

Mpy 06HapYXEHNM BO3ropaHmns HEOO6XOAMMO HEMEOJIEHHO MPEKPATUTb SKCMayaTaumo
YCTPOWCTBa M YCTPaHUTb BO3ropaHue. [locne 3Toro yCTpomcTBO M 6aTaperd HeobXxoAMMO
OTMPaBUTb NPOU3BOAUTENIO 419 OCYLLECTBNEHNS AMArHOCTUKN (KOHTaKTbl MPOM3BOAUTENS CM.
B pa3gene «[apaHTUnHble 0693aTeNbCTBa»).

Mpu aKcnnyaTauMm HEO6XOAMMO He AOMYCKaTbh NomnafaHns MOCTOPOHHUX NMPeaMeTOB B
KOpMyC YCTPOWCTBA, 3TO MOXET MPUBECTU K 3aMblKaHUIO M BO3ropaHuio. 3anpellaeTcs
3KChyaTaums YCTPONCTB B OTKPbITOM U/ MOBPEXAEHHOM KOPycCe.
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CnyqaﬁHoe noppexaneHune Kabens ANEKTPONMUTaHUA MOXXET NpuBeCTU K
HencnpaBHOCTAM, KOTOpbI€ He COOTBETCTBYIOT yCNnoBUAM rapaHTum "
AKCnayaTaumm

3anpelaeTca NorpyaTb KOPMyC yCTPOMCTBA B BOJY, HE PEKOMEHIyeTCsa MOMELLATb ero
noa CTPyW BOABI.

3anpelLeHo KacaTbCsl MPOBOAOB, MAT WK KOpNyca YCTPOMCTBA MOKPbIMU
pyKamu

Henb3g ncnonb3oBatbh YCTPOMUCTBO MOC/E MonafaHus BHYTPb HEro BOLbl. DTO MOXeT
MPUBECTM K TPAaBMaM WM MOBPEXOEHNIO YCTPONCTBA U €ro HEKOPPEKTHOM paboTe. B Takmx
Cllyyasx HEOOXOANMO O6PaTUTLCH B TEXHUYECKYIO MOALAEPKKY NPOU3BOANTENS.

NMPABUNA BE3ZOMNMACHOCTU NPU 2KCIMNYATALWUUN BATAPEN

B paHHOM ycTpoicTBe ucnonb3lyertca 6atapes tuna ER17505 3600 mAh
3.6V. 3anpeliaeTca Mucnosb3oBaTb 6aTapeu gpyroro Tuna.

[Mpu ycTaHOBKE 6aTapen HeobXxoaMMO COBOAATb MONSAPHOCTb.

BaTapesq HE OOJDKHa UCMNOJIb30BaTbCAd B YCJIOBUAX SKCTPEMAJIbHO HU3KOIo OaBleHUS
BO34YyXa, 9TO MOXET NPUBECTU K B3PbIBY UM YTEYKE OrHEOMNaCHbIX BELWECTB.

YCTPONCTBO He MOAXOAMT AAS 3SKChayaTauuu B YCIOBUAX IKCTPEMASIbHO HU3KOro
naBneHusa Bo3ayxa (Ha BbicoTax 6onee 2000 m).

BaTapeto 3anpelLeHo HarpeBaTb W/UnK NOABEPraTh BO3LENCTBUIO OTKPLITOrO MiaMeHu
n/vnu pasmMeLlaTb B6AM3M OTKPbITOrO naameHu, n/mnm oedopmmpoBaTh.

baTapes, BxoasLLas B COCTaB yCTPOWCTBA, COAEPXKAT JINTUMN.

3anpeu.|,aeTca BCKpPbIBaTb UWJIN NbITaTbCA Nepe3apaanTb 6aTapeV|, 3TO MOXeT
npuBecCTU K B3pbiBY, BO3ropaHuUio Win yTeyke orHeonacHbix BewecTB

|_|pl/l BO3ropaHmm 6aTapeV| HeJ/1b34 BAbIXaTb MPOAYKTbl TOPEHNA, a TaKXe MNMPUKacaTbCqa K
6aTapee He3alWNWEHHbIMN DYKaMN. OTO MOXeT MPEUBECTU K XUMNYECKUM OXKOraMm.

F]pm nonagaHnn B rfa3a aJIEKTPOJINTaA 13 6aTapeV| Heo6X0oMMO HEMeOSIEHHO MPOMbBITb
rnasa 60/blMM KOMMYECTBOM YUCTOM BOIbI M KAK MOXHO CKopee O6paTVITbCFI K Bpayy.
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NMPABUNTA BE3OMNMACHOCTU NPU NOBPEXAEHNWN KOPIYCA

Mpy HOpMasbHOW paboTe YCTPOMCTBA KOPMNYC YCTPOMCTBA HE HECeT onacHOCTW. [Mpwu
MEeXaHMYECKOM TMOBPEeXAEHUN Kopryca MOryT o6pa3oBaTbCs OCTpble Kpasg U YIibl,
npeacTaBasiolme CoboMm MOTeHLUMaNbHYKO OMacHOCTb AA8 Nosb3oBaTens. B 3Tom cnyvae
HeO6XOAMMO MPeKPaTUTb SKCMyaTauuo YCTPOUCTBa M OTNPABUTbL €ro NPOU3BOAUTENIO ANS
3aMeHbl Kopnyca.

Mpn MOHTaXe B COOTBETCTBUM C HACTOSAWWMM PyKOBOACTBOM 060pyAOBaHME He
npeacTaBaseT ONacHOCTU A9 YeNOBeKa.

NHO®OPMALUNA OB N3NYYHEHUN

Mpu nNpaBuAbHOM 3KCrUlyaTaUMM W COBGMOAEHUM PEKOMEHALUMIA MO  MOHTaxy
YCTPOMCTBO HE OKas3blBaeT BPENHOro BO3AENCTBMA Ha YEJOBEYECKUM OpraHuMaM W
3N1EeKTPOOBOPYAOBAHME.

PEWLEHWNE PACMPOCTPAHEHHbBIX MPOBJIEM

Mpn  OBHapyXeHUM AbiIMa, BO3rOPaHWUsi, WCKPEHUS, HETUMUYHOIO HarpeBaHus,
BO3HWKHOBEHUSA GYHKLUMOHANbHbBIX OWMOBOK, @ TakXe Npu nonagaHum BAarn BHyTPb KOPMyca,
YCTPONCTBO HEOOXOAMMO OBECTOUYMUTL MyTEM OTKJIKOYEHNS BaTapeMHOro 6J10ka M 06pPaTUTLCS
B TEXHUYECKYIO MOAAEPIKKY MPOU3BOAUTENS.
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Tepmogatumkm Bera TH-11 rev.2 [OMKHbI XPaHUTbCS B 3aBOLCKOWM YMakOBKE B
OTarn/IMBaeMbIX nomeuleHuax npu Temnepatype oT +5 °C go +40 °C m OTHOCUTENIbHOM
BNAXXHOCTU He 6onee 85%.

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

OnnTenbHoe xpaHeHMe yCTPOMCTBa (6onee 6 MecauLeB) MOXET NPMBECTU K MAaCCUMBaLINM
baTapewn.
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7 KOMIJIEKT NOCTABKHA

TepmMopaTynK NOCTaBASIETCS B CefytoLen KOMMIeKTaummn:
Tepmopatumk Bera TA-11rev.2 — 1 wT.

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»,

[@apaHTUMHBIM CPOK 3KCMyaTaumMm — 36 MmecaueB. [apaHTUs He pacnpoOCTpaHsaeTCs Ha
3/IEMeHTbI NUTaHKA.

[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 MMeeT NnacnopTa,

® B nacnopTe He npocTaeneH wTtamn OTK u/unm OTCyTCTBYeT Haknemka C
nHbopmaumen ob yCTPONCTBE;

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

® um3genne nogBeprasoCb BMeELWATENbCTBAM B KOHCTPYKLUUIO n/mnn nporpaMMHoOE
obecneyeHune, He npegyCcMOoTpEHHbIM 3KCF]J'IyaTaLI,MOHHOIZ ,EI,OKyMeHTaLI,MGPI,'

® un3genne NMeeT MeXaHUYECKUE, SNIEKTPUYECKUME U/UNn UHble noBpexageHuna u
,El,eq)eKTbI, BO3HUKLWUIME TPU HapyweHnn yCJ'IOBMVI TPaAHCMOPTUPOBaHMA, XpPaHEHUA U
SKCrayataunn,

® un3genne uMMeeT cCiiebl PeEMOHTa BHE CEPBUCHOIO UEHTPa npeanpuatuga-
N3roToBUTENSA,

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

CpeaHui cpok cnyxobl nspgenns — 7 ner.

Mpw BO3HUMKHOBEHWM FAPAHTUMHOIO CllyYas cneayeT obpaTUTbCs B CEPBUCHbBIN LIEHTP MO
appecy:

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

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

3aronoBoK TepmopaTtumk Bera T[-11 rev.2
Tvn LOKyMeHTa PykoBOACTBO

Kop nokymeHTa BO2-T/[11-01

Homep 1 nata nocnegHen pesmsum 10 o1 04.08.2025

VicTtopusa peBusnm

Pesusna [ata OO  KommeHTapum
01 14.09.2017 KEB [aTta co3paHuns LOKyMeHTa
02 13.03.2018 KEB [ OonoNHEHbI TEXHNYECKME XapaKTEPUCTUKMU

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

McnpaBneHa HETOYHOCTb B MPOTOKONE O6MEHA — TUM

04 24.01.2019 KEB .
nakeTa C 3arnpoOCOM HACTPOEK U C HACTPOMKaMM

05 10.06.2019 KEB Hactpomnkn 80 n 81 nonpaBneHsbl
[MnaHoBas peBM3nNSA LOKYMEHTaLMN

06 10.08.2021  TAB I3ameHeHue yCNnoBUN rapaHTnK, HOBbIE pa3aessl

07 16.08.2022 XMA Menkne npaBku

08 26.07.2024 HEE VI3mMeHeHne BepCum yCTPONCTBA

09 18.09.2024 HEE Job6aeneHne nogpasaena «Jatumk Xonna»

10 04.08.2025 HEE I3meHeHue faHHbIX TabanLbl NakeTa C TEKYLLMMMU
nokasaHuamm (pasgen [1poTtokon obmeHa)
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