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3aronoBok YcTtpownctBo LoRaWAN Bera TI1-11
Tvn LOKyMeHTa PykoBOACTBO

Kon LOKyMeHTa BO2-TI111-01

Homep v naTta nocnegHem pesmsnm 11 o1 12.05.2021

DTOT AOKYMEHT NMPUMEHUM K CNeaytoLmMM YCTPONCTBaM:

OKOHeYHble yCTPOMCTBa Bera TI1-11

VicTopwus pesn3nm

01 15.09.2017 KEB [aTta co3paHuns LOKYMEHTa
02 03.10.2017 TWWM Menkue npasBku
03 26.10.2017 KEB T[loakntoyeHune BHeWHEro o6opyaoBaHma nob6aBneHo

N3meHeHNs B NpoTOKOoNe obMeHa: Tabnmua Paclwmnoposka

04 10.01.2018 TIKITI
6UTOBOTO MO «3HAYEHUS OCHOBHbIX HACTPOEK»

I3meHeHus B pasgenax «OnmcaHmne KOHTaKTOB» 1 «Bknagka
05 19.06.2018 TUWM «Bera TI1-11». B TexHU4eCKNX XapaKTepUCTnUKax LoOaBNeHa
TOYHOCTb M3MEPEHUS TOKA

[lepron nepenaym AaHHbIX MU3MEHEH, OnevyaTka B EMKOCTH

06 17.08.2018 TWMWN

baTapeu

I3MeHeHUa B TEXHUYECKMX XapaKTEPUCTUKAX, B MPOTOKOJIE
07 04.02.2019 KEB obMeHa, 4o6aBNeEHO ONMCaHKe HAaCTPOEK MO BO3AYXY,

no6asneHbl pasaensl «Mapknposka» U «AHOUKaLNS»,
[06aBNEeHbl YaCTOTHbIE MaHbI

08 31.07.2019 KEB OneuvaTka Ha cTp30

l/lcrlpaBneHa HETOYHOCTb KaCaTe€/ibHO TWINa AaHHbIX Noa4d

09 08.04.2020 KEB
«TemnepaTypa BHYTPW KOPMyca», MeJIK1e npaBKu

I3MeHeHMs B CBA3M C BBEAeHNEM BEPCUMOHHOCTU NPOTOKOA
10 21.12.2020 KEB o6meHa, camM NpOTOKON HE MEHSNCS
N3MeHEeHO KONMYECTBO rapaHTUNHbIX MAaKETOB

IcnpaBneHoO onncaHme nakeTa TMna 2 B 1pOTOKoAe O6MeHa
11 12.05.2021 KEB HacTp.26 — nob6asneHo none 4 6anTa, cCoaepallee Bpems
nakeTa, U3MeHEHWS B YCIOBUAX rapaHTnm
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HacTosllee pyKOBOACTBO PacNpPOCTPAHSAETCS Ha YCTPOMCTBO CUYUTbIBAHWUS MOKa3aHMN
Bera TI1-11 (nanee — yctpomncteo) npomssoactea OOO «Bera-AbcontoT» n onpenenseT
NOPSAOK YCTAaHOBKM M MOAKIIIOYEHMS, @ TAKKE COAEPXUT KOMaHAbl YNPaBAeHNs 1N ONMUCaHNe
dYHKLUMOHana.

PyKOBOACTBO NMpefHa3Ha4YeHo AJ1g CNeumanmMcToB, O3HAKOMIIEHHBIX C MPaBuiaMm
BbIMOIHEHMS MOHTAXHbIX PabOT B 061aCTU PA3IMYHOIO EKTPOHHOIO U SIEKTPUYECKOTrO
o60pyA0BaHMUS.

Ina o6ecneyeHns yCTOMYNBOM PaANOCBS3N MeXAy 6a30BOM CTaHUUen
N OKOHEYHbIM YCTPOMCTBOM peKoOMeHAyeTCcs nsberatb yCTaHOBKM
o6opynoBaHUs B MecTa, NpeAcTaBasiowMe cobon HenpeoaonMble
nperpaabl ANs NPOXOXAEHUA pagUOCUTHaNa, TaKue Kak:
apMUpPOBaHHbIE NEPEKPLITUSA U CTEHbI, NOABaJIbHbIE MOMeLLEeHUS,
nopA3eMHble COOPYXEHUS U KONTOALbI, CTa/lbHble KOpo6a U T. A.

Mpu pa3sBopaumMBaHuM ceTH, BKJIIOYalOLLEN B cebs 60/blIOe KOTNYECTBO
OKOHEYHbIX YCTPOMNCTB, HEO6XOAMMBIM 3TanoM SIBASIETCS BbINOJIHEHUE
paboT nNO pagMONIaHUPOBAHUIO C MNpoOBeAeHUEM  HaTYpPHbIX
SKCNEepUMEHTOB

OO0 «Bera-A6contoT» cCoxpaHsaeT 3a COboM NMpaBo 6e3 NpeABapUTENIbHOIO
YBEAOMJIEHUNS BHOCUTb B PYKOBOACTBO M3MEHEHMS, CBA3aHHbIE C yy4YlleHneM 060pyLOBaHMS
M NPOrPaMMHOro obecneyeHms, a Takxe AN YCTPaHeHWs OneYaToK M HETOYHOCTEMN.
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OMUCAHWE YCTPOWCTBA

KoHBepTep Bera Tl-11 npegHasHayeH oas CYMTbIBAHUS MOKa3aHWUM C YCTPOUCTB,
nMetowmx nHTepdenc «Tokosas netna 4-20 MA», C nocnenyoWyM HaKOMIEHMEM U
nepepaven 3Tom nHdopmaumm B cetb LORaWAN.

KoHBepTep MOXEeT ObITb MCNOJIb30OBaH A/ CHATUS MOKa3aHWM C IO6bIX AaTHUKOB M
NPOMbILLIEHHOrO 060PYAOBaHNS C HTepdencom 4-20 MA, TaKkMx Kak TemnepaTypHble
JATUYNKK, AaTHUUKM BNAXKHOCTUY, AAaTHYUKW AABNEHNS.

DNeMeHTOM NUTaHNS 4S9 KOHBEpPTEPa CNYXXUT BCTPOeHHas 6aTtapes EéMkocTbio 6400
mMAh, paccunTaHHas Ha CpoK cny>6bl Ao 10 neT npu nepenaye AaHHbIX OAMH Pa3 B CYTKMU.
Takke KOHBEPTEP MOXET paboTaTb OT BHELWHEro NCTOYHMKA NUTaHUA C HanpshkeHmem 10...36
B.

Mpw HaNMYUK BHELLIHErO NMTaHWS B KOHBEPTEPE PEaIN30BaAHO CEXEHME 3a FPaHnLLaMM
3alaHHOrO AManasoHa 3Ha4YeHWI BEMYMHBI TOKA. [pn HAaCTPOMKE YCTPOMCTBA C MOMOLLbIO
npunoxeHus «Vega LoORaWAN Configurator» MOXHO 3a4aTb HUXHUA N BEPXHUN MOPOTH
LOMYCTUMbIX 3HAYEHUN BENNYMHBI TOKA. [1pKn BbIXOAE 3HAYEHUS BENNYMHbBI TOKa 3a FPaHMLLbI
AMana3oHa NMPOUCXOANT BHEOYEPELHOW BbIXOA Ha CBA3b C OTMPAaBKOM TPEBOXHOIO
coobuleHunsa B ceTb LORaWAN. Neprop c6opa AaHHbIX Ans paboTbl BHYTPW AMana3oHa N BHE
ero HaCTpanBaeTCs OTAENbHO.

KoHBepTep 9BNSETCS aBTOHOMHbIM YCTPOMCTBOM M O6ecnedynBaeT nuTaHme
NOAK/IIOYAEMbIX AATYMKOB HanpsxxeHnem 24 B HenocpeACTBEHHO Yepes nHtepdpenc 4-20 MA.

KoHBepTep Bera Tl1-11 nmeeT ABa ANCKPETHbLIX BbIXOAA TUMA KOTKPbLITLIN KOJIIEKTOP» U
MOXeT MCMNOJIb30BaTLCS B KAYECTBE YCTPOWCTBA YrpasneHus. Kpome Toro, yCTpomnCcTBO MMEET
[Ba OXPaHHbIX BXOLA.

AJITOPUTM CBOPA U NMEPEOAYUN OAHHBIX

MokasaHWs CUMTBIBAOTCS C NpM6OpPa yyeTa C HaCTPaMBaeMbIM NEPUOLOM OT 5 MUHYT
10 24 yacoB. CuMTaHHbIE MOKa3aHWsA COXPaHSOTCS B MaMaTb YCTPOMCTBA U NepefatoTcs npu
o4yepelHOM ceaHce CBs3mM ¢ ceTblo LoRaWAN.

I'Iepl/loa c6opa AaHHbIX 3a npeagenamMmm 3aaHHOINo ghara3oHa 3HAYEHUM BEIMYMHbBI TOKA
HaCTpaunBa€TCAa OTAOE/IbHO N MOXET COCTaBNATb TaKXe OT 5 MUWHYT 00O 24 yacos.

MNepvon nepenavm AaHHbIX MOXET HacTpamBaTbCa OT 1 0 24 yacos. [lepenaya AaHHbIX
OCYLLECTBASETCS B C/Tly4aHbI MOMEHT BPEMEHW BHYTPU BbiIOpaHHOro nepuoga. [Npwu
o4YepelHOM BbIXOLE Ha CBA3b YCTPOMCTBO HAYMHAET OTMPAaBAATb HAKOMNEHHbIE NaKeTbl C
NOKa3aHUSAMMK, OT CAMOrO PaHHEro K CaMOMY MO3AHEMY.
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|_|pl/l BbIXOAE 3HAYEHMMN BENNYMHBI TOKA 33 npeaenbl 3a0aHHOro anara3oHa nepnon
nepegavyn gaHHbIX OCTaeTCAad HEU3MEHHbLIM, €CJIN HE aKTUBEH MapaMeTpP «HemepnneHHo
OTMNpPaBIATb OaHHbIE MPW BbIXOAE TOKa 3a NMNOPOrm».

Ecnv aaHHbIM MapamMeTp akTUBEH, U MPUCYTCTBYET BHELLIHEE MUTAaHUS, TO B TeYeHme
JIBYX MUHYT MOC/E BbIXO[la 3HAYEHMS BENIMUNHbBI TOKA 3a Npeesbl 334aHHOro AManasoHa,
6yneT cdopMMPOBAHO 1 MNepeaaHo cooblieHne C prarom Tpesoru. Ecnuv BHellHee nuTaHne
OTCYTCTBYET, TO KOHBEPTEP OBHAPYXXUT MPEBbILIEHME 3aJaHHbIX TUMUTOB TOIbKO MpPW
cnenytolem c6ope AaHHbIX MO PACMMUCaAHUIO, HO OTMPABUT 3TU AaHHbIE TaKXKe HEMeAIEHHO.
Kaxnoe cnenytouiee cGoOpMMPOBaHHOE COOBLLEHNE COMTAaCHO nepuoay cbopa AaHHbIX Takxe
6y[eT nepeaaBaTbCad HEMEAJIEHHO IO TeX MOpP, MOKa 3HaYEHKWE BENNYMHBI TOKA HE BEPHETCH B
npenenbl 3a4aHHOMo AManasoHa.

Ecnu napameTp «3anpawmBaTb NOATBEPXKAEHMEY BKIIOYEH, TO YCTPOMCTBO 6yAeT
OTNPaBNATb CNeAyOWMI NaKeT TOMbKO MNOCE MNONYyYEHUS MOATBEPXKAEHWS O AOCTaBKe
npeablaywero. Ecny Takoe NoATBep)AEHWE He MOoyYeHO NOC/e BbINOJHEHNS YKa3aHHOIO B
HaCTPOMKax KONMYeCTBa NepenoBTOPOB NMaKeTOB, KOHBEPTEP 3aBEPLIAET CeaHC CBA3N O
cnefytowero no pacnumcaHuio. Mpu 3ToM yCTPOMCTBO NPOAOIKAET COOMPATh AaHHbIE
COrfiacHo nepuoay cb6opa AaHHbIX M 3anmncbiBaTb B NaMsTb. HenepeaaHHble MakeTbl OCTalOTCA
B MaMSTU KOHBepPTEpa 4O CleaytoLero ceaHca CBs3N.

[Mpw BbIKNIOYEHHOM NapamMeTpe «3anpallmBaTb MOATBEPXKAEHME», YCTPONCTBO
OTMPAaBASET B CETb BCE HAKOMEHHbIE MaKeTbl MO NOPSAKY C CAMOro paHHEro 40 CaMoro
nocnenHero. NpoBepKM AOCTaBKM MaKeTOB B TAKOM peXXuMMe HeT. HenepenaHHbIX MakeToOB B
NaMsaATN YCTPOWCTBA HE OCTAETCA.

Bpemsa BHYTpPEHHMX YaCOB YCTaHaBAMBAETCS aBTOMATUYECKN NPU NOAKIoYEHNM K «Vega
LoRaWAN Configurator» yepe3 USB, a Takke MOXeT 6bITb CKOPPEKTUPOBaHO Yepe3 LoRaWAN.

OYHKUUMOHAI

KoHBepTep Bera TI1-11 MmoxeT 6bITb yCTPOMCTBOM Knacca A mnm knacca C (no
knaccudmkaumm LoRaWAN) n obecnednBaeT cneayolmm GyHKLMOHAN:

ABTOMaTM4YeCKas cMeHa knacca ¢ A Ha C npu NOAKAKOYEHWM BHELIHETO NMUTaHKS

nopnepxxka ADR (Adaptive Data Rate)

noanepXKKa OTMPaBKKM MakeTOB C MOATBEPXAEHMEM (HAaCTpanBaeTCs)

BHEOYEepeAHYO OTNPaBKy MakeTa AaHHbIX MpY CpabaTbiBaHUM OXPaHHOro BXo4a

BHEOYEPEAHYIO OTMPaBKYy TPEBOXHOrO MakeTa MpW BbIXOAE BENMYMHbBI TOKa 3a

3aZlaHHble Npeaensbl

O W3MepeHme BHYTPEHHEWN TemMnepaTypbl yCTPOWNCTBa BCTPOEHHbIM
TEPMOAATYMKOM

O BO3MOXHOCTb HAaCTPOWMKM OXPaHHOro BXxoJa ANs CpabaTbiBaHWS Ha 3aMblKaHUeE,

pa3MblkaHMe UK Ha 06a AENCTBUS

O O O O O
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O BO3MOXHOCTb 3a4aTb COKPALLEHHbIN MHTEPBan c6Opa AaHHbIX A8 CUTyauuu,
KOrza n3mMepseMsbll TOK Bbillen 3a 3afaHHble Npenensbl

o OGyHKUMS HeMeONIeHHOW OTMNpPaBKM MakeTa [MOaHHbIX Cpa3sy nocne CHATUS
NMOKa3aHWM NPU BbIXOAE BEMYMHbBI TOKA 3a 3aaHHble Npeaens

O W3MepeHMe 3apsiaa BCTPOEHHOW 6aTapen B %

MAPKUPOBKA

MapkrMpoBKa YCTPOMCTBa BbIMNOJAHEHA B BMAE HAKIEMBAEMOM ISTUKETKM, KOTOPas
COLEPXKUT:
HavmeHoBaHWe n3nenus;
DevEUI;
Mecsu v rof BbinMyCKa U3nenus;
o QR-kopa, copepxawmm B cebe DevEUI ons aBToOMaTn3MpOBaHHOIO yyeTa.
DTWKeTKa pacnofiaraeTcs B TPEX MeCTax - Ha Kopryce yCTPOMCTBa, B MacnopTe M Ha
YNaKOBOYHOWM KOPOOKe.
Kpome TOro, Ha ynakOBOYHOWM KOPOOGKe pacnofiaraeTcs AOMONHUTENbHAs 3TUKETKA,
cofepalas:
o WHdbopmaumio o Bepcrnmn BCTPOEHHOIO NPOrPaMMHOro obecrneyeHms;
o QR-koa, B KOTOpoM cogaepxaTcsd DevEUl un knoun, Heobxoammble Anas
perncTpaunm ycTtpomcTea B cetn metogom OTAA.

o O O
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OcHoBHble
MHuTepdenc Tokosas netna 4-20 MA 1
Bxonbl oxpaHHble 2
BbIXOAbl TMNa «OTKPbITbINM KOJIEKTOP» 2
USB-nopT mini-USB, type B
duana3oH pabounx TemnepaTyp -40..485 °C
LoRaWAN
Knacc yctpownctea LoRaWAN Awnnn C
KonunuecTtBo kaHanos LoRa 16

YacTOTHbIM NNaH

RUB68, EU868, IN865, AS923, AU915,
KR920, US915, KZ865, npon3BosbHbIN (Ha
ocHoBe EU868)

Cnocob6 aktuBaumm B cetnn LoRaWAN

ABP n OTAA

I'Iepmozl. BbIXO[a Ha CBA3b

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

I'Iepmozl. HaKomnneHna AaHHbIX

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

O6beM NamMaTn 419 HaKOTIEHUS MaKeToB

200 nakeTosB

AHTEHHbIN Pa3beM SMA
YyBCTBUTENBHOCTb -138 dBm
JlanbHOCTb pafnoCBa3un, B MIOTHOW TOPOACKOM L0 5 KM
3aCTpouke

JanbHOCTb paanoCBA3M B CENbCKON MECTHOCTM A0 15 KM

MowWHOCTb NepeaaTymKa NO YMONAYaHUIO

25 MBT (HacTpavBaeTcs)

MuTtaHne
EMKOCTb BCTpOeHHOM 6aTapen 6400 MAY
HanpshkeHne BHelWHero nuTaHus 10..36 B
TOYHOCTb M3MEPEHUs TOKa +1.2%
HanpsyeHne nntaHua nHtepdenca 4-20 MA 24 B
PacyeTHOE KONMYEeCTBO OTMNPAaBNEHHbIX 15 000
YCTPOMCTBOM MAKETOB MPU HAaCTPOMKax No
YMOJTYaHUIO

Kopnyc

Pa3mepbl kopryca

95 x 80 x 65 mm

CTeneHb 3aWmThl KopnycCa

IP65

KpenneHne

CTSXKKaMM K onope, Ha DIN-penky,
HacTeHHoe
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OMMNCAHWNE KOHTAKTOB

BEa2a
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KoHBepTep umeeT 10 KOHTAKTOB, MOAPOBHOE OMMCaHME KOTOPbIX MPUBELEHO B

Tabnuue:
KoHTakT O603Ha4yeHne Ha nnaTte OnucaHue

1 OouT_2 BbIXxO4 TMNa «OTKPbITbIN KONNEKTOP» 2
2 OuUT_1 BbIxO4 TMNa «OTKPbITbIN KONnekTop» 1
3 +VPWR BHellHee nuTaHne «+»
4 J_ BHewHee nuTaHme «-»
5 CL- 4-20 MA «-»
6 CL+ 4-20 MA «+»
7 COUNT_2 OxpaHHbIN BXon, 2
8 1 3emns
9 COUNT_1 OxpaHHbIN Bxona 1
10 3emMnd

1

Ons noaknodenns oxpaHHbix BxogoB COUNT_1 n COUNT_2 ncnonb3ytoTCs KIEMMbI

«3emng» 8 n 10.

OxpaHHble Bxoabl Bera TI-11 no3BonsgoT NOAKAOYaTbL LEMU CO CNEAYIOWMMU TUMaMmn

3aMblKalOLWNMX KOHTAKTOB:

- TEPKOH;
- MexaHuyecKas KHOMKa;
- KOTKPbITbIA KONNEKTOPY.
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[Mpy NOLKMIOYEHUN OXPAHHOrO BxOoAa YCTPOWCTBO CNeAUT 3a ero COCTOSHWEM
(3aMblkaHKe, pa3MblkaHWe, oba ciy4vas — B 3aBUCUMMOCTUM OT HacTpoek). B cnyvae nameHeHus
COCTOSIHUSI OXPAHHOIrO BXOAa YCTPOWCTBO OTMPABASET B CETb BHEOYEPEAHOE COObLeHME C
dnarom TpeBoru.

Ons nogkmoveHns BHelHero paTtdymka C uHTepdencom 4-20 MA mnCnonb3yroTcs
KOHTaKTbl CL+ 1 CL-. CxemMa NOAKOYEHMS BHELLIHErO AaTYMKa NpUBEAEHa Ha PUCYHKE HIKE:

YeTpoMcTBRO
4-20 mA

Bera TI-11

B uenax askoHoMunmn pecypca 6atapen KOHBepTepa nuTatoLee Hanps)keHne
24 B nopaétcsa He nocTosiHHO. HanpshkeHue 24 B nogaéTtca Ha yCTPONCTBO
«4-20 MA» 3a HECKOJIbKO CEKYHA, A0 BbIMOJIHEHNS ONpOCa ANS TOro, YTo6bl
AAaTYMK  ycren  BKAKOYUTBCS U YCTAaHOBUTb  COOTBETCTBYIOLLUNA
n3MepsieMoMy MnapameTpy TOK. DTO Bpems, TaK HasblBaeMoe «Bpems
nporpesa», ABNSeTCS HaCTpanBaemMblM U3 KOHbUrypaTopa napameTpom u
MOXeT ycTaHaBnueaTbcs oT 1 o 60 cekyHA.

~,|

Boixoobl Bera Tl1-11 pa6oTatloT MO NPUHLUMMIY «OTKPbITbIA KOMNEKTOP» U MOTyT
MCNONb30BaTbCSH NS yrnpaBneHus BHELUHVMM YyCTPOWCTBAMM, Hanpumep,
SNIEKTPOMEXaHMNYECKME KPaHbl, OCBELLLEHNE, CUPEHA M TaK Aanee. HarpysoyHas CnOCOOHOCTb
Ka)k4oro Bbixofa coctasnget 200 MA.
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MHONKALWNA YCTPOWUCTBA

YCTpOMCTBO  MMeeT  OAWMH  CBETOAMOIHbIMN  WMHAMKATOP  KPAaCHOro  LBeTa,
PACMONOXEHHbIM Ha nnate. WHOMKauUMA WCMNOJSb3yeTcs TOJNIbKO Ha 3Tane axkTMBauum
ycTpomncTsea B cetn LoRaWAN m npu cMeHe pexrnmoB paboThl.
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'Y X Cepus KOPOTKMX NpéT npouecc npucoeanHeHns K ceTu
BCrbILLIEK
OnHa AMHHas YCTPOMCTBO YCMNELWHO NPpUcoeanHeHo
e BCMbILLKA K CETN 1 B aKTMBHOM pexmnme

[onbITKa npmncoeamHeHns
--- Tpw OAVHHbBIX BCMbILKMK o
pv A OKOH4YUMIaCb HEyJa4vYeEN Ui rnepexo B

pexxmm «Cknag»

B cnyyae HeycnewHoOW nMOMbITKA MNPUCOEOUHEHUS K CeTU YCTPOMUCTBO
NPOAOMKMUT HaKOMJEHMe JAaHHbIX W O6yaeT OCYyLWeCcTBASTb MOMbITKM
npucoeanHeHus K cetu pas B 6 yacos
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@‘ Beaa Bera TI-11 / PykoBOACTBO MO 3KCMayaTaLmm

MEPBbIN 3ANYCK

KoHBepTep Bera TI1-11 MOXeT NMMUTaTbCS KaK OT BHELWHErO UCTOYHUKA MUTaHUS, TaK U
OT BCTPOeHHOM 6aTapen. s paboTbl OT BCTPOEHHOW 6aTapen Heo6XoAMMO MOAKIOYMUTD
pa3bém BaTapeun K pasbeéMy NUTaHWS Ha nnaTe.
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KonBepTep Bera Tl1-11 noaaepxmnBaeT ABa cnocoba aktmBaumm B cet LORaWAN -
ABP 1 OTAA. BbibpaTb OOMH 13 CMOCOBOB MOXHO C MOMOLLbIO Nporpammel «Vega LoRaWAN
Configurator» (cm. pasgen 4).

1. Cnoco6 ABP. lNMocne HaxaTus Ha KHOMKY 3anycka, YCTPOMCTBO Cpa3dy HayvHaeT
paboTaTb B peXXmme « AKTUBHbINY.
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2. Cnoco6 OTAA. lMocne HaxaTua Ha KHOMKY 3amnycka, YCTPOWCTBO OCYLLECTBUT Tpu
MNOMbITKX MPUCOEOMHEHUS K CeTU B 3aJaHHOM MpY HaCTPOMKE YaCTOTHOM mnaHe. [1pu
NONy4YeHUN noAaTeepxaeHus akTuBaummn B cetn LORaWAN, ycTponcTBO nofacT curHan
NHOMKATOPOM (CBeYeHMe B TeyeHne 5 cekyHa) 1 nepenaeT B pexmm «AKTUBHbIN». ECcan Bce

12 PeBun3ma N2 11 o1 12.05.2021



Bera TIl1-11 / PykoBOACTBO NO 3KCMayaTaLmm @ Beaa
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MOMbITKN OKaXyTCd HeyAa4YHbIMU, KOHBEPTEP MNPOAOJDKUT HaKOIMJIEHME HOaHHbIX WU 6y11eT
OCyLWEeCTB/IATb MOMbITKM MPpNCoeANHEHUA K CETU Pa3 B 6 Yyacos.

[NepeBeCTn YCTPOMCTBO M3 «AKTUBHOrO» pexmma B pexum «Cknag» MOXHO Mpwu
NOMOLUM ASIUTENIbHOIO HaXaTus Ha KHOMKY 3amnycka (bonee 5 cekyHa).

Mepen npucoeanHeHnem yCTPOMCTBA K CeTU, y6eanTecb B TOM, 4YTO B
CeTb BHECEeHbl €ero perucrtpaumoHHble paHHble - Device EUI,
Application EUI n Application Key pna OTAA, nn6o Device address,
Application session key n Network session key ansa ABP

MNOAKNIOYEHWUE BHELWWHUX YCTPOWUCTB

VicnonHuTenbHble YCTPOMCTBA MOAKMOYAIOTCA K KOHBEPTEpPY 4vepes Bbixoabl OUT_1 un
OUT_2, koTopble nMetoT TUMN «OTKPbITbIN KONNEKTOP>.

JonycTumas Harpyska Ha Kaxabin undpposom Bbixoq 200 MA

Ona YBENHEHUNA HaArpy3km Ha BbIXOA4bl yCTpOl7ICTBa, HEOH6XOAMMO KMCMNONb30BaTb
BHELLIHEE pene. CxeMa noakntoveHms pene npuBeaceHa Hxe.

-\

+(12...30)B

<

Owopg Ha npamoid Tok 1A u
obpaTHoe HanpsxeHue He meHee 50 B
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’(?‘ Beaa Bera TI-11 / PykoBOACTBO MO 3KCMayaTaLmm

NOAKJ/TKOYEHWME MO USB

Yctponcteo Bera TI1-11 MmoxeT HacTpamBaTbCs MpY NOLAKIOYEHUN K KOMIMbIOTEPY MO
USB ¢ nomouwwbto nporpammsl «Vega LoRaWAN Configurator» (cm. pasgen 4).

MNepen NepBbIM NOAKMOYEHMEM YCTPOMCTBA K KOMMbIOTEPY HEOOXOAMMO YCTaHOBWUTb
apameep ang COM-nopTta stsw-stm32102, KOTopbIM MOXHO CKadaTb Ha canTe iotvega.com.
Mocne 3anycka ncnonHsemoro darna VCP_V1.4.0_Setup.exe NOSBUTCS OKHO YCTaHOBLLMKA:

i':_-ﬂr Virtual Com port driver V1.4.0 - InstallShield Wizard x|

Welcome to the InstallShield Wizard for
Virtual Com port driver V1.4.0

The InstallShield(R) Wizard will install Virtual Com part driver
W1.4.0 on your computer. To continue, dick Next.

WARMING: This program is protected by copyright law and
international treaties.

Cancel

< Back.

B 5TOM OKHe HY>XHO HaxaTb KHOMky Next, 3atem Install, nocne yero Ha4yHETCH
YCTaHOBKa. [10 OKOHYaHUKM NOSBUTCS OKHO YCMELIHOrO 3aBepLUeHns YCTaHOBKM:

i:_-’f'- Virtual Com port driver V1.4.0 - InstallShield Wizard x|

InstallShield Wizard Completed

The Installshield Wizard has successfully installed Virtual Com
port driver V1.4.0. Click Finish to exit the wizard.

Cancel |

< Back

Mocne HaxaTma Finish gpanBep roToB K paboTe, - MOXHO MOAK/IOYAaTb YCTPOMUCTBO NO
USB.
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()
D)

Mporpamma «Vega LoRaWAN Configurator» (nanee — koHdUrypaTop) npeaHasHayeHa

AN HACTPOWKKM yCTpOMCTBa Yepe3 USB.

KoHoburypatop MmeeT OBa pexmma paboTbl — «[IpocTom» M «IKkcnepT». B pexunme
«[MpocTom» [OCTYMHblI TONbKO OCHOBHbIE HACTPOWKMK, B PEXMME «IDKCNepT» OCHOBHblE
HaCTPOWKM, paCLUMPEHHbIE HACTPOMKM 1N BO3MOXHOCTb MPOBEPKM 30HbI MOKPbLITUS CUTHaNa ot
6a30BbIX CTaHUMN. [lanee paccMaTpmBaeTCs paboTa MPOrpaMmsbl B peXMME «DKCNepT».

MHTEP®ENC MPOITPAMMbI

MNporpamma «Vega LoRaWAN Configurator» He TpebyeT ycTaHOBKW. [1pu 3anycke
MCcnonHsieMoro danna NosBASETCS OKHO PaboTbl C MPOrPamMMOMn.

£} BeraLoRaWAN kondurypatop

A B C O N KT
Pesxtm:

laHHeie anA ABP

Skcnept - Device address:

Mogens ycTpolicTea Application session key:
Bera CH-11 - Metwork session key:

‘y MoaKMoYMTECR WrdopmMaLma of yeTpoiicTee

Moaene ycTpoiicTEa:

X OTKMOHMTLER
Bpema ycrpoiicTea (UTC):
Bepaowa MO:

o}y OfHoEMTE NpowMBky

BelBoa ycTpoicTEa

ElBKcnopT HaCTPoeK

.!.HnnopT HaCTpoeK

¥ MonyunTs HacTpoiikn

o MpUMEHITE HACTPOKM

B E aa lils dropraws | LoRa Hactpoiiu Lorawan | Tt Bera cn-11

[OaHHeie ana OTAA

Device ELL:

Application EUT:
Application key:

WHopMaLMaA o ceTH
CTaTyC NPUCOEAMHEHMA:
Device address:

[(Z)] MpUCoBAMHMTECA K CETH

00000000

- O X
Aseik: | Russian =
YNPEBNEHME KMKDHEMA
WzMEHWTE KoUK
COPOCMTE KMKYM K 33B04CKMM
MpoBepKa NoKPBITHA
KauecTso aurHana: llIII
Bugimeix BC: 0

(t9) Mposepka nokpemia

MeHiOo cneBa MO3BONSET MEPEKNIOYATLCA MEXAY PEeXMMaMK pPaboTbl MPOrpPaMmbl
«[MpocTon» 1N «IKCnepT», BblI6MpPaTb MOAENb YCTPOMCTBA, OCYLECTBASTL MOAK/IOYEHME K

yCTpOl7ICTBy NN OTKJTIOYNTBbCA OT HETO.

PeBun3ma N2 11 o1 12.05.2021
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KHOMKK «2KCNOPT HacTpoek» U «/IMNOPT HaCcTpOeK» MO3BONSIOT COXPaHUTb Habop
HaCTpoekK B ¢ans1, NOCe Yero 3arpy3nTb Ux 13 danna.

KHomku «IMony4nTb HACTPOMKM» N «[TpUMEHUTL HAaCTPOMKM» HYXXHbI A5 OTOOPaXKeHUs
TEKYLMX HACTPOEK YCTPOWMCTBA B NMPOrpamMme M LSl COXPAHEHUA M3MEHEHHbIX HAaCTPOEK B
namsaTy YCTPOWCTBA COOTBETCTBEHHO.

OKHO NporpamMmmbl COAEPXUT TPWU BKNAAKM — MHPOpMaumd, HacTponkm LoRaWAN u
HACTPOWKM YCTPOMNCTBA.

B npaBOM BEpPXHEM YIly HAXOAUTCS MEHIO BbI6OPaA 53bIKa.
NOOKNIOYEHUE K YCTPOMUCTBY

[ns nookntoyeHns K yCTPONCTBY HEOH6XOAMMO BbIMONHUTL CNeyoLMe LWaru:

1. MoaknounTtb USB-kabenb K yCTPONCTBY.
2. 3anycTtutb nporpammy «Vega LoRaWAN Configurator».
3. HaxaTtb KHOMKy «[MOAKOUYNTLCA» B MEHIO C/EBa.

[MporpaMma aBTOMaTUYECKMN PACMO3HAET TUM YCTPOMCTBA, N MEHIO BbIbOpa YCTPOMCTBA
CTaHET HEAKTMBHbIM.

F Bera LoRaWAN kongurypatop 1.0.46 - O *

B E a a |||. WHdopmaLwa L_c:Ra HacTpoiiki LoRaWaN uTBera T-11 Asbik: | Russian

A B C O N W T

laHHeie anA ABP lanHbie ana OTAA YNpaBneHue KnoqaMu
Pesxtm:
Skcnept - Device address: 004F043E  Device ELI: 393337386737860C aHerTe Ko
Mogens ycTpolicTea Application session key: 37003F00393337383037470C696ATESS Application EUT: 3033676174703131
COPOCMTE KMKIYM K 33B04CKMM
Bera TM-11 Metwork session key: 3037470C3933373837003F006737860C Application key: 0737730C000000000737780C0ESDF348
J MoaKMoYMTECR WrdopmMaLma of yeTpoiicTee WHdopMaLma o ceTk MpoBepka NoKpEITHA
X OTknouMTECR Mogene yeTpoiicTsa: BeraTr-11  Cratyc npucosauHeHms: BCeTM  KadecTso cirhana: DDDUI]
Bpema ycrpoiicTea (UTC): 21,12,2020 03:00:00
Device address: 180001F6
Bepous MO: VEGA TP-11 2,0bEU B 0
Bepata NpoTokona ofimeHa: 2.0 TapEHTHIAHENI CHETYMK MaKeToEs: 94
oy OfHoEMTE NpowMeky () MpucoeanHUTEEA K caTH () Mposepka nokpeTHa

BelBoa ycTpoicTEa

19:23:30. 140 - Power up external sensor for 10 seconds

19:23:40,210 - [HW] Decreasing capacity 142,4228mA@10025ms
19:23:40.210 - Get current from sensor. Current is: 12,3040 mA
19:23:40,211 - Generate current data packet with time: 21,12,20 3:0:0
19:23:40,298 - [HW] Battery voltage: 3652 mV

Ong  CcuMTbiBaHMS HACTPOEK C  YCTPOMCTBA HYXHO Ha)aTb KHOMKY «[lony4ntb
HaCTPOMKM», OO 3STOr0O MOMEHTa B Mporpamme 6yayT OTO6pakaTbCs HACTPOWKM MO
YMOJTYaHUIO UK C MOCNeAHEro NOAKMOYEHHOIO YCTPOMCTBA.

Mocne BHeCeHUS HEOOXOOMMbIX U3MEHEHWUM B HACTPOWMKM, cnedyeT HaxaTb KHOMKY
«[MPUMEHUTb HACTPOMKM» W TONbKO MNOTOM OTKAKYATbCS OT YCTPOWMCTBA KHOMKOM
«OTKIOYNTHCAY.
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BKITAOKA «MHOOPMALINA»

Bknagka «VHdopmauma» oTobpaxaeT MHPOpMaumto 06 yCTPOMUCTBE, ero Tekyllee
COCTOSIHME, a TaKXKe AaHHble, HeOb6XOAMMble Ans pernctpaumm yctponctesa B LORaWAN ceTw.

|||. WM opMawa |-_°:Ra HacTpoitki LoRaWaN “TBera Tr-11 Asei: | Russian ~
OaHHeie ana ABP LaHHeie ana OTAA YNpaBneHHe KNKYaMu
Device address: 004F043E Device EUT: 393337386737860C

M3MEHWTE KatoHK
Application session key: 37003F00393337383037470C656ATESS Application EUL: 3033676174703131

ch
Metwork session key:  3037470C3933373837003F006737860C  Application key: 07377300000000000737730C0ES0Fa4a LT it

WHbopmaws of yorpolicTee WHbopMawms o ceTk MpoBEpKE NOKPEITHA
Mopens yCTpoficTsa: BeraTM-11  Crartyc npucosamHeHms: Beetw  KauecTEo ourHana: uDDUl]
Bpema yorpolictea (UTC): 21.12,2020 03:02:55
Device address: 130001F&
Bepaua MO: VEGA TP-11 2.0bEU By BC: a
BepouA npoToKona ofmeHa: 2.0 TaPEHTUIAHBIA CYETUMK NEKETOB: 94
o OfHoBMTE NpowmBky () MpMcoeaMHUTECA K CETH (t) MpoBepra nokpLITA

BriBo4 yCTpoicTEa

19:23:30.140 - Power up external sensor for 10 seconds

19:23:40.210 - [HW] Decreasing capacity 142.4228mA@10025ms
19:23:40,210 - Get current from sensor, Currentis: 12,3040 mA
19:23:40.211 - Generate current data padket with time: 21.12.20 3:0:0
19:23:40.298 - [HW] Battery voltage: 3652 mV

OaHuble pnas ABP - oToO6paxaloTCsd [AaHHble, HEOOXOAMMbIE ANd pPerncrpaumm
ycTponcTBa B ceTn LoORaWAN B pexunme aktmBaumm ABP (Activation By Personalization).

Hdanuble ona OTAA - oTOo6paxkatoTCs AaHHble, HeobxoAuMble ONS perncTpaumm
ycTpomncTea B cetn LoORaWAN B pexunme aktmBaumm OTAA (Over The Air Activation).

YnpaBneHne kKaYamMum (He oOTOob6paxaeTcs B pexunme «[1pocTom») — NO3BONSET
M3MEHNTb 3aBOACKME KIIOYM AN PErmcTpaumm yCTPONCTBA B CETK, @ TaKKe COPOCUTb KoUK
O6pPaTHO K 3aBOACKMM HAaCTPOMKaM.

NHbopmauusa o6 yCTpoOMCTBE — KOHPUIypaTop CUMUTbIBAET MHOOPMALMIO O MOAENM
YCTPOWCTBA, €ero TrpoOLWMBKE W ABTOMATUYECKM KOPPEKTUPYEeT BPeEMS YCTPOWCTBa Mpu
NOAKJIIOYEHUN K HEMY. TakXe B JaHHOM pa3faenie OTOOPaXKaeTCs BEPCUS MPOTOKONa ObMeHa.

O6HOBUTb MPOLWMBKY — MO3BOASET BblibpaTb ani MPOLUMBKM C XECTKOrO AMCKa
KOMMblOTEPA W OCYLLECTBUTb €ro 3arpysky B YCTPOMCTBO. [1O 3aBepLlUeHMM 3arpysku
YCTPOWCTBO OTK/IOUYNTCSH OT KOHPUTypaTOpa aBTOMATUYECKN. AKTYasIbHYIO BEPCUIO MPOLLUMBKMN
YCTPOMCTBA MOXHO CKayaTb C canTa iotvega.com.

JEHOBNEHKME NPOLIKMEKN
Mepenada NPOWMEBRH. ..

1% Ok
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NMHPopmMauma o ceTu — nokasbiBaeT, MOAKIOYEHO NN YCTPOMUCTBO K ceTn LORaWAN wu
ero agpec.

[MpucoeanHUTLCA K CeTU — BbINONHAET npucoeanHenme Kk cetm LoRaWAN Bbi6paHHbIM
paHee cnocobom ABP mnn OTAA. Ecnm yCTPOMCTBO y)Xe MOAKKOYEHO K CETU, MPOU3ONAET
nepenokItoYeHme.

MpoBepka NOKpbITUS (He OTob6parkaeTcs B pexunme «[1poCTom») — MpU HaxaTuu,
ycTponcTtBo oTtnpasnsgeT B LORaWAN ceTb cneumnanbHbii CUrHan, B OTBET Ha KOTOPbLIM CETb
COObOLaeT eMy KOMMYECTBO ©0a30BbIX CTaHUMW, MPUHABLUMX AAHHbIM CUFHaN M KayecTBO
curHana. JaHHas KHOMKa paboTaeT TONbKO KOraa yCTPONCTBO NPUCOEAMHEHO K CETMU.

MpoBEpKa NOKPEITHA
KavecTeo cirHana: Illll

Buammblx BC: 2

(e Nposepra nokpeTUA

BoiBOA ycTponcTBa (He oOTO6paxkaeTcs B pexumme «[1poCTOM») — MOHUTOPUHT
COCTOSIHUS YCTPOWCTBA, BCE COObLITUS B PeabHOM BPEMEHU BbIBOASATCS Ha SKPaH.

18 PeBumsna N2 11 o1 12.05.2021



Bera TIl1-11 / PykoBOACTBO NO 3KCMayaTaLmm @ Beaa

A B C O 5N O T

BKNALKA «<HACTPOWKM LORAWAN»

Bknagka «HacTtponknm LoRaWAN» nos3sonseTr BbIMNOAHWTb HACTPOWKY  Pa3INYHbIX
napameTpos ceTu LoRa.

|||. MHDopMaLma LEHa HacTpoiikm LoRaVWAN “TBera m-11 Azoic: | Russian =

YacToTHEN MnaH: ELIBEE - MzMEHUTE

Criocob aKTHBaLWMM B CETH: OTAA =
3anpalKBaTE NOATEEMHAEHWE: Be3 NoATEEMKAEHMA -
ABTOMaETHYECKOE YNPABNEHWE CKOPOCTEID! Bkn -
OTKPBIBATE NEPBOE NPMEMHOE OKHOD YEPEes: 1 cekyHoa *
Janep#ra 1Ha NoATEEPHASHHWE NPMCOEAMHEHKMA K CETH: 5 CceKyHAO =
Konu4ecTeo NepenosTopoE NakeTa: 1pas =
MOWHOCTE NEpeAaTHHKE! 14 dBm =
CKOpOCTE NEPEOEYA: DRO 5F12 BW125 -

YacTOTHbIN nMnaH — NO3BONSET BbI6PaTb OAMH M3 YACTOTHbLIX MJAHOB, MMEIOLWMXCH Ha
YCTPOWCTBE WM 33a[aTb /1POM3BOJIbHAIV YaCTOTHbBIN MNaH. [1pON3BONbHBIM YaCTOTHbIW MaaH
OYHKLMOHMPYET Ha 6ase YaCcTOTHOro nnaHa EU-868.

RU_868

YacToTHEIM MNaH:
MpoKMsE0NEHBIA

B 4acTOTHOM nnaHe yCTPOMUCTBA MO YMOJIMAHMIO aKTWBHbI TOJIBKO Te€ KaHalnbl, Ha
KOTOpPbIX YCTPOWCTBO OTMNPABASET 3anpoChl Ha npucoeanHeHne K ceTu (Join-kaHanbl).
OcTanbHble KaHanbl, KOTOpble YCTPOMCTBO AO/MHKHO WCMNONb30BaTb MOryT ObiTb MNepenaHbl
ceteBbiIM LORaWAN cepBepoM BO BpeMs NpoLenypbl MPUCOELUHEHUS YCTPOWCTBA K CETU.

Mpu Bbi6GOpe B nose «YacTOTHbIM MaaH» 3Ha4YeHUs «[1POU3BOJMBbHLINY HEOOXOANMO
BPYYHYIO MPOMNMCaTb YaCTOTbl, KOTOPbIE YCTPOMCTBO 6yAeT MCNOb30BaTh. [1/19 3TOrO HY»XHO
HaXaTb KHOMKY «/3MeHNTb», MOABUTCA OKHO PeAaKTUPOBAHUS YaCTOT KaHaNoBs:

MNponsBONbLHBLIA Y3CTOTHEIH NAaH

YacToTa join kaHana 1 (M) 0 YacToTa karana 9 (M) 0

YacToTa join kaHana 2 ()
YacToTa join kKaHana 3 ()
YacToTa karana 4 (M)
YacToTa kanana 5 (M)
YacToTa kaHana & (M)
YacToTa karana 7 (M)
YacToTa kanana 8 (M)

YacToTa BTOPOro NPMEMHOD OKHa

YacToTa kanana 10 (Tw)
YacToTa kaHana 11 ()
YacToTa kanana 12 ()
YacToTa kanana 13 (M)
YacToTa kaHana 14 (fu)
YacToTa kanana 15 (M)

YacToTa kanana 16 (M)

CKOpOCTE BTOPOro NpMemMHora okHa | DRO

ok |

PeBun3ma N2 11 o1 12.05.2021
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JaHHbIM YaCTOTHBLIM MNaH MO3BOASET 33a4aTb OO 16 KaHanoB, a TakXe 4YacToTy WU
CKOPOCTb BTOPOIro NMPUEMHOIO OKHa.

I'IepBble TP KaHalla n BTOpoe anéMHoe OKHO Heo6xoaMMo HaCTPpOUTb B
o6sa3aTeslbHOM nopanke, MHa4ye I'IpOM3BOJ1beIﬁ YaCTOTHbIX NNaH 6yp,eT
CUYNTATbCH NYCTbIM

Cnoco6 akTuBauum B ceTn — BbIbop cnocoba akTueaumm ABP nan OTAA.

Cnocob dKTHEBGUMK B CETH.

AEP

3anpawmBaTbh NOATBEPXAEHUE — MPU BbI6GOPE OTMPABKM MakeTa C MOATBEPXKAEHMEM,
YyCTPOMCTBO 6yAeT MNOBTOPATb OTMPaBKY MakeTa A0 Tex Mnop, Moka He noayynT
NOATBEPKIAEHNE OT CEPBEPA, MMOO NMOKa He 3aKOHYUTCA «KONMYeCTBO NepenoBTOPOB NMakeTa»
(c™m. nanee).

3anpallMEaTE NOATEEDHAEHHME: C noaTEepHAEHHEM
bes noaTEEpHAEHWA

Mpn BbIGOpe oTnpaBKM NakeTa 6e3 NOATBEPXAEHUA, MOAEM He 6yaer
3HaTb, AOCTaB/IEH NAKET WU HET

ABTOMaTM4yeckoe ynpasneHne ckopocTbio (ADR) — paHHas onums akTMBMpYyeT B
YCTPOMUCTBE aNrOpUTM aBTOMATUYECKOrO YMpaBieHUS CKOPOCTbIO MNepefadm [OaHHbIX CO
CTOpOHbl ceTn LoRaWAN. HYem Bbilwe KayeCcTBO MPUHMMAEMOrO CeTblO CWUrHana, TEM Bbllle
CKOPOCTb 6yAeT yCTaHaBAMBATLCS Ha YCTPOMCTBE. [LlaHHYIO OMUMIO PEKOMEHAYETCS BKIKOYATh
TONbKO Ha CTaLMOHAPHO YCTAaHOBIEHHbIX YCTPOMCTBAX.

ABTOMETHHECKDE YNPABNEHWE CKOPOCTHRD:
Beikn

OTKpbiBaTb NepBOe NPUEMHOE OKHO Yyepes (He oTobpaxaeTcs B pexmme «[1pocTtomy)
— 3a0aéT BpeMmsi, yepe3 KOTOpOe YCTPOWCTBO OTKPOET MNepBOe MPUEMHOE OKHO Mnocne
nepefaym oyepenHoOro naketa. BTopoe nprémMHoe OKHO Bcerga OTKpbiBaeTcs 4yepes 1
CeKyHJy nocne nepeoro.
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1 cexyHaa
2 CEKYHABI
3 CEeKyHAkI
4 ceKyHABI
5 cekyHA

CTKPBIBEETE NEPECE MPMEMHOE OKHO YEpEes!
7 CceKyHA

8 CeKyHA

9 cekyHA

10 cexyHA
11 cexyHa
12 cexkyHA
13 cekyHA
14 cexyna

15 cekyHA

3agepkka 1 Ha noaTBepXAEHME NMPUCOEUHEHUS K CETU (HE OTOBPAXKAETCS B pPeXMMeE
«[pocTom») — 3a0aéT BpeMs, Yepe3 KOTOpOe YCTPOMCTBO OTKPOET NMepBoe NMPUEMHOE OKHO
ONs MonyvYeHus noaTeepaeHus npucoegmHenus k cet LoRaWAN. BTopoe okHO Bcerpa
OTKpbIBaeTcs Yyepes 1 cekyHAy nocne nepBoro.

1 cexyHaa
2 CeKyHAbI
3 CeKyHAakI
4 ceKyHAab
5 cekyHa
5 ceKyHA
7 ceKyHa
Janep#ka 1Ha Nogd TEepHOeHHWE NPMODEAMHEHKA K CETH:
9 cekyHA
10 cekyHA
11 cekyHa
12 cexkyHA
13 cekyHAa

14 cexyHa

15 cekyHAa

KonnyectBo nepenoBTOpPOB NakeTa (He OTO6PAXaAETCS B pexnme «[1pocTomn») — ecnu
byHKUMa  «3anpawmBaTb MNOATBEPXAEHME»  OTKOYEHA, YCTPOWCTBO MNpPOCTO 6yaer
OTNPaBASATb KaXKAbIM MakeT CTONbKO pPa3, CKOJMbKO YKasaHO B JaHHOM HacTpouke. Ecnu
«3anpawmBaTb NOATBEPXKAEHNEY BK/IKOYEHO, YCTPONCTBO OyAET OTNPaBAATb MNaKeTbl MOKa He
NONYYUT MOATBEPXAEHME WAM MOKa HE OTMNPaBUT CTONbKO MAKETOB, CKOJIbKO YKa3aHoO B
[AaHHOW HaCTpoOMKe.
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1pas
2 pasza
3 paza
4 paza
5 paz
o pas
7 pas
K.onKM4ecTBo NEpeNoETOPOE NakeTa:
9 paz
10 paz
11 pas
12 pas
13 paz
14 pas

15 pas

MowHocTb nepepatumka (He oTobpaxkaeTcs B pexmme «[pocTtom») — perynmpyeTtcs
MOLLHOCTb nepefaTyMka YCTPOWCTBa Mpw OTnpaBke nakeTtoB B ceTb LORaWAN. [laHHas
HaCTPOMKa MOXET ObITb MI3MEHEHA CeTbIO.

2 dBm
5 dBm
3 dém
14 dBm
20 dBém

CkopocTb nepepaum (He oTobpaxaeTcs B pexmme «[lpocTom») — perynmpyeTtcs
CKOPOCTb Mepenayun, Ha KOTOpPOW yCTPOUCTBO 6yaeT nepefaBaTh nakeTbl B ceTb LoRaWAN.
JlaHHasa CKOPOCTb MOXET ObITb MU3MEHEHA CETbIO, eC BKOYeH anroput™ ADR.

DROSF12BW125
DR1SF11BW125
DR2 SF10BW125
CKopocTb Nepeaaqu: DR.3 5F9 BW 125
DR.4 SF5 BW 125
DR5 SF7BW125
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BKJTAOKA «BETA TI-11»

Bknagka «Bera TI1-11» coaep>XMT HaCTPOMKM MOAKIOHYEHHOIO YCTPOWCTBA.

|||. MHDopMaLma LP:HH HacTpoiikm LoRaVWAN “TBera m-11 Azbik: | Russian ™
Texkylee cocToOAHKME

Temnepatypa: 21

3apag batapen: 100

Knacc yoTpocTEa: Knacc A

HacTpoliki oxpaHe!

OTNpaenATE TPEEOHHOE cooblWeHue no Bxoay 1 npu: 3EMBIKAHMI -
OTnpaenATe TpeBowHoE coobweHre no sxoay 2 npu: 3EMBIKAHKMK 1 Pa3MBIKaHMK =
HioHII Nopor Toka B mA * 100; 200 =
BepxHuil nopor Toka & MA * 100: 2500

HacTpokiku nepeaaqm noKasaHuia

HemeaneHHo 0TNPAENATE AaHHEIE NP BEIX0AS TOKE 33 NOpori

Mepyoa NepeaaqH AaHHEX: 24 vaca B

Mepuoa chopa gaHHe!: 6 yacos hd

Mepuoa chopa AaHHLIX KOr4a TOoK 38 NoporamMi: 30 MuHYT =

Yacosoil nosAc: UTC+00:00 A
HacTpoiiki BHEWHErD AaTHMKE

BpeMmA Mporpesa” ASTUMKE, CEKYHL: 5 =

TeKkylee COCTOAHNE — OTOGPAXKAET TeKYLME NapaMeTpbl YCTPOMCTBA — BHYTPEHHIOIO
TemnepaTypy YCTPOWMCTBA, 3apsa 6aTapeun 1 TEKYLLMI KNacC yCTPOMCTBA.

HacTponkn oxpaHbl — MO3BONSIET HACTPOUTbL PABOTY OXPaHHbIX BXOAOB, a MMEHHO MpWu
KaKOM M3MEHEHUN COCTOSIHUS BXOAa CneayeT OTNpaBnsTb TPEBOXHOE COO6LIEHME: Mpu
3aMbIKaHUW Ha 3eMJIO, MNP Pa3MbIKaHUK, UK NPU OBONX U3MEHEHUAX COCTOSIHUS.

[MapameTpbl «HWXHWUIM NOpOr TOKa» M «BepxHWUM MNOpor TOKa» MNO3BOASAKOT 3a4aTb
AMAanNa3oH 3HaYeHWM BENWMYUHBI TOKAa, MPW BbIXOAE 3a MNpPefensl KOTOPOro, YCTPOWCTBO
nepemnaeT B PeXUM TPeBOrn. [1ns 3TOro pexmma MOXXHO OTAENbHO HAaCTPOUTL Nepmo cbopa
[aHHbIX B rpynne napaMmeTpoB «HacTpomkm nepenadn NoKasaHumn.

[Mopor Toka 3afaéTtcsd B MA yMHOXeHHbIXx Ha 100. B HacTpomkax Ha pUCYHKe Bbllle
3HayeHne HmxHero nopora - 200, BepxHero — 2500. 2ToO O3Ha4aeT, YTO MOPOr HWKHErO
3HaYeHMs TOKa COCTaBNSEeT 2 MA, BepxHero — 25 MA.

HacTponkn nepepaum nokasaHUM -— rpynrna napaMeTpoB, KOTOPbIE MO3BONSOT
NPOW3BECTU HACTPOWKY MEPUOLOB CHOpa M mnepefavn MnokasaHwM, M 4acoBOro nosica, no
KOTOPOMY 6yayT HaCTPOEHbI BHYTPEHHME YacCbl YCTPOMCTBA.
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|_|pl/l BbIXOAE 3HAYEHMMN BENNYMHBI TOKA 33 npeaenbl 3a0aHHOro anara3oHa nepnon
nepegavyn gaHHbIX OCTaeTCAad HEU3MEHHbLIM, €CJIN HE aKTUBEH MapaMeTpP «HemepnneHHo
OTMNpPaBaATb OaHHbIE MPW BbIXOAE TOKa 3a NMNOPOrm».

Ecnv oaHHbIM MapamMeTp akTUBEH, U MPUCYTCTBYET BHELLIHEE MUTaHUS, TO B TeYeHMme
JIBYX MUHYT MOC/E BbIXO[la 3HAYEHMS BENIMUNHbBI TOKA 3a Npeesbl 334aHHOro AManasoHa,
6yneT cdopMMPOBAHO 1 MepeaaHo cooblieHne ¢ prarom TpeBoru. Ecnuv BHellHee NuTaHne
OTCYTCTBYET, TO KOHBEPTEP OBHAPYXXUT MPEBbILIEHME 3aJaHHbIX TUMUTOB TOIbKO MpPWU
cnenytolem c6ope AaHHbIX MO PACMMCaAHUIO, HO OTMPABUT 3TU AaHHbIE TaKXKe HEMeAIEHHO.
Kaxnoe cnenytouiee cGoOpMMPOBaHHOE COOBLLEHNE COMTAaCHO nepuoay cbopa AaHHbIX Takxe
6yleT nepeaaBaTbCd HEMEAJIEHHO 1O TeX MOP, MOKa 3HaYEHWE BENNYMHBI TOKA HE BEPHETCH B
npeaenbl 3a4aHHOMO AMana3oHa.

[MoKa3zaHus cumMTbIBalOTCA C nogkntoyeHHoro yctponcTtea B 00.00 no BHYTpPeHHUM
YacamMm YyCTPOWCTBa, €C/lM 3adaH nepmop cbopa AaHHbix 24 4vaca, B 00.00 n B 12.00, ecnmn
nepuon 12 4yacoB M Tak pdanee. Bce nokasaHWa XpaHATCA B MamMaTy yCTPOMCTBA 4O
CnefytoLLero ceaHca ces3u. [leproa nepenayun AaHHbIX MOXET HaCcTpPamBaTbCs OT 5 MUHYT A0
24 yacos. [lepepaya [aHHbIX OCYLLECTBASETCS B CJlydYaWHbIM MOMEHT BPEMEHW BHYTPU
BblIOpaHHOro nepmnoaa. lNpu MHMLNMMPOBAHNK CEaHCa CBA3M YCTPOMCTBO Ha4YMHAeT OTNPaBnaTb
MnakeTbl C MOKa3aHMAMW, HaydMHasg C CamMoro paHHero. [1pu BbIKIKOYEHHOM MapameTpe
«3anpawmBaTb MOATBEPXKAEHNEY, YCTPONCTBO OTMNPaBASIET B CETb BCE HAKOMIEHHbIE MaKeTbI
NO MOPSAKY C CaMOro paHHero A0 CaMoro nocfiefHero, OCBO6OXAas, TakMM OOpPa3oM,
oyepeab OTNPaBKM MNakeToB B NamaTh. Ecnm napameTp «3anpawmBaTb MNOATBEPXKAEHUE»
BK/IIOYEH, TO CYeT4MK 6yaeT OTNPaBnATb CAefylOWMM NakeT TONbKO MNocne MNonyvyeHus
NOATBEPXAEHMS O AOCTaBKe npeablayLero. Ecnm Takoe noaTBepxaeHMe He Noy4YeHO nocne
BbIMOSIHEHUS YKA3aHHOIO B HACTPOWMKaX KOMMYECTBA MEPENOBTOPOB MaKeTa, YCTPOWCTBO
3aBepllaeT CeaHC CBS3WM [0 crefylolwero no pacnucaHuioo. [lpy 3TOM  yCTPOMCTBO
NpPOAO/IKAET CObMPaTb AaHHbIE COMacHO nepuoay Cb6opa AaHHbIX M 3anNUCbiBaTb B MamsThb.
HenepenaHHble NakeTbl OCTAOTCSA B NaMATW YCTPOMCTBA 4O CeAyoLero ceaHca CBA3u.

Mepuon c60opa AaHHbIX 3a Npeaenamm 3aaHHOro AMana3oHa BEMUYMHbI TOKA
HaCTpanBaeTCs OTAENbHO U MOXET COCTaBNAATb TakKXKe OT 5 MUHYT A0 24 YacoB.

HacTponkn BHelWwHero gatyMka — MO3BONSIET 3a4aTb BPEMS YCTAHOBNEHWUS TOKa AN
NMTaHWS BHELWHEro AaTynka. 3HavYeHMe NnapaMeTpa MOXET BapbMpoBaThca OT 1 o 60 cekyHA.
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B naHHOM pa3gene onucaH NpPOTOKON 0bMeHa AaHHbIMK TT1-11 ¢ ceTbio LORaWAN.

BEa2a

A B C O 5N O T

B nonax, cocrofawux WnU3 HECKONbKUX 6aunT, ncnoJsiblyeTtca nopaaok

cnepoBaHus little endian

BEFA TM-11 NEPEAAET MAKETbI CAEAYIOLWNX TUTMOB

1. TlakeT C TeKkyLWMM COCTOSIHMEM, MepefaeTcs pPerynspHoO C 3afaHHbIM B HACTPOMKaXx
WHTEPBaNOM, MO0 MO 3anpocy, MO0 NO OAHOMY K3 COO6bITUN nonsa «lpuynHa nepepayun

nakeTa»

Pasmep B OnucaHue nons Twn

1 6anT Twn nakeTa (AN9 AaHHOro nakeTa == 1) uint8
1 6anT 3apsin 6atapen, % uint8
1 6anT MpeBblweHne NMMUTOB («0» — HET nMpeBbIlEeHUs, «1» - ecTb) uint8
4 GaiT Bpems CHATNA nokasaHuW, nepefaBaemMbix B JAHHOM uint32

nakete (unixtime UTC)

1 6anT TemnepaTypa BHYTpU KOpRyca n3aenms int8

2 6anT HWMXHUN nIMUT namepsiemoro napametpa (MA*100) uintlé
2 6anT BepxHun nuMunT nsmepsiemoro napameTpa (MA*100) uintlé
1 6anT [MpuymHa nepenayu NakeTa uint8
1 6anT CocTosiHme Bxonos/Bbixonos TT1-11 (6utoBoe none) uint8
2 6anTa I3mepeHHbIN TOK YCTPOMCTBa «ToKoBas netna» (MA*100) uintl6

Koabl nons «HpMLWIHa nepenadn rnakeTa»

Kon 3HayeHue

0x00 [Mepenaya NnakeTa NoO BpeEMeEHMU

0x01 Mo cpabaTblBaHMIO OXPaHHOIO Bxoda 1

0x02 Mo cpabaTblBaHMIO OXPaHHOIO BXo4a 2

0x03 I3MEHNNOCH COCTOSAHME BHELIHETO NMUTaHUS

0x04 I3amepsaembin napamMeTp Bblillen 3a Npefesibl, yCTaHOBIEHHbIE TMMUTaMM
0x05 MNepenava No 3anpocy

Pacwmndposka 6mMToBOro noss « CocTosHMe BXOLOB/BbIXOLOBY

BuThbi OnucaHue nons

0 é6ut MutaHme (0 — 6aTapenHoe, 1 - BHelLHee)

16ut OxpaHHbIn BxoA 1 (0 — pa3oMKHYT, 1 - 3aMKHYT)
2 6UT OxpaHHbIN BxoA 2 (0 — pa3oMKHYT, 1 - 3aMKHyT)
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36Ut Bbixon 1 (0 — BbiktOYEH, 1 - BKIOYEH)
4 6uT Bbixopn 2 (0 — BbIktOYEH, 1 - BK/IIOYEH)
5 6ut pe3eps (Bceraa 0)
6 6uT pe3eps (Bceraa 0O)
7 6ut pe3eps (Bceraa 0)

2. [NakeT, nepegaBaembiv MO M3MEHEHMUIO COCTOSIHUA BbixogoB OUT_1n OUT_2

Pasmep B 6aiiTax OnucaHue nons Twvn aaHHbIX
1 6ant Twn nakeTa (419 AaHHOro nakeTa == 5) uint8

1 6anT 3apsn 6aTtapewn, % uint8

1 6anT Homep Bbixoaa (1 nnum 2) uint8

1 6ant Tekylee cocTosHMe Bbixoaa («0» — BbiktoyeH, «1»  uint8

4 6anTa Bpemsi dopmmpoBaHms nakeTa (unixtime UTC) uint32

3. [lakeT C 3anpoOCOM KOPPEKTUPOBKWM BPEMEHMU, NepepaeTcsd OAMH pa3 B / AHEN Ha
LoRaWAN nopt 4

Pasmep B 6aiTax OnucaHue nons Twn AaHHbIX

1 6ant Twun nakeTa, ons AaHHOro nakeTta == 255 uint8

4 6anTa Bpemsi paguomogemMma Ha MOMEHT Mepeaayn naketa  uint32
(unixtime UTCQC)

Mocne nonyyeHUs NakeTa JaHHOIO TUMa NPUIOXKEHWE MOXET OTMNPaBUTb PAAMOMOLEMY
nakeT C KOPPEKTUPOBKOM BPEMEHM.

4. [NakeT C HaCTpoOMKaMu - nepepaeTcsa ycTponctsomMm Ha LoORaWAN nopTt 3

Pasmep B 6aiitax OnucaHue nons Twvn paHHbIX
1 6anT Tun nakeTa, o AaHHOrO NakeTa ==

2 6anT ID napameTpa uintl6
1 6anT OnvHa aaHHbIX (len) uint8
len 6anTt 3HayeHwe napameTpa =mme-
2 6anT ID napameTpa uintl6
1 6ant InvHa naHHbIX (len) uint8
len 6anTt 3HayeHune napameTpa =mme-
2 6anT ID napameTpa uintlé
1 6anT OnvHa aaHHbIX (len) uint8
len 6anT 3HayeHwe napameTpa =mme-
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KOHBEPTEP BEIA TM-11 MPUHWMAET NAKETbI CTEAYIOWNX TUTMOB

1. 3anpoc Tekywmx nokasaHnm nepenaetcsd Ha LORaWAN nopt 2

Pasmep B 6aiiTax OnucaHue nons Twn aaHHbIX
1 6ant Tun nakeTa, 4N LJaHHOrO NakeTa == uint8

[Mpn nonyyeHnn paHHoro naketa Tl1-11 coBepwKT BHeOoYepeaoHOEe U3MepeHue
NOKa3aHWM NOAKIOYEHHOrO AaT4MKa M NepenacT MakeT C TEKYLLMM COCTOSHHUEM.

2. KomaHpa BkJtouYeHus Bbixoga nepepaetca Ha LORaWAN nopt 2

Pasmep B 6aiTax OnwucaHue nons Twvn paHHbIX
1 6anT Tun nakeTa, AN LJaHHOrO NakeTa == uint8
1 6anT Homep Bbixoda (1 - 2) uint8
1 6anT Bpemsa B cekyHpax (1...255), Ha KOTOpoe HyXHO  uint8

3aMKHYTb BbIxoA (0 — 3aMKHYTb HaBceraa)

[Mpu nonyvyeHun gaHHoro naketa T11-11 3aMKHET COOTBETCTBYIOLLMM BbIXOL M Nepenact
nakeT C TeKYLLMM COCTOSTHUEM.

3. KomaHpa BblkntoveHus Bbixofa nepepaetca Ha LoRaWAN nopT 2

Pasmep B 6aiiTax OnucaHue nons Twn AaHHbIX
1 6anT Tun nakeTa, AN LJaHHOrO NakeTa == uint8
1 6anT Homep Bbixoaa (1 - 2) uint8

[Mpn nonyvyeHun paHHoro naketa Tl1-11 pa3soOMKHeT COOTBETCTBYIOWMM BbIXOL W
nepeaacT NakeT C TEKYLLMM COCTOSHUEM.

4. [lakeT C KOPPEKTUPOBKOW BPEMEHU — NepenaeTcs npunoxeHnem Ha LoRaWAN nopT 4

Pasmep B OnucaHue nons Twvn paHHbIX
6anTax

1 6ant Twn nakeTa, Ang aHHOro naketa == 255 uint8

8 6anT BennumHa B cekyHOax, Ha KOTOPYIO HYXHO int64

CKOPPEKTMPOBATbL BpeMsi. MOXKET 6biTb MONIOXUTENbHOM
NN OTPULATENBHOWN

5. TlakeT c 3anNpocoM HacTpoek— nepegaetca npunoxeHmnem Ha LoRaWAN nopt 3

Pasmep B OnucaHue nons Twvn paHHbIX
6amnTax
1 6anT Tun nakeTa, ANg AaHHOroO rNnakeTa == uint8

B oTBeT Ha AaHHbIV NaKeT yCTPOUCTBO MNpULLIET NnakeT C HaCTPOMKaMM
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6. [lakeT c HaCTpOMKaMK, NOIHOCTLIO MAEHTUYEH MaKeTy OT YCTPOMCTBA

Pasmep B 6aiitax  OnucaHue nons Twun paHHbIX
1 6ant Twun nakeTa, 419 AAHHOrO NakeTa ==

2 6anT ID napameTpa uintl6
1 6anT OnvHa aaHHbIX (len) uint8
len 6anTt 3HayeHue napameTpa =mme-
2 6anT ID napameTpa uintl6
1 6anT OnvHa paHHbIX (len) uint8
len 6anTt 3HayeHwe napameTpa =mme-
2 6anT ID napameTpa uintl6
1 6ant InvHa naHHbIX (len) uint8
len 6anTt 3HayeHue napameTpa =mme-

[lepenaBaeMbll Ha YCTPOWCTBO MakeT C HACTPOMKAMKM MOXET COLEPXATb He BCe
HACTPOWMKW, NOAAEPXKMBAEMbIE YCTPONCTBOM, a TOJILKO TY MX YaCTb, KOTOPYIO HEOH6XOAMMO
M3MEHUTb.

Tabnunua ID HacTpoek TI1-11 1 X BO3MOXHbIX 3HaYEHNM

ID OnucaHue AnvHa NMpuHMMaemble 3Ha4YeHUs
HaCTPOMKM BaHHbIX
4 3anpalmBaTh MOATBEPXKAEHME 1 6anTt 1 - 3anpawmnBaTb
2 — He 3anpalumBaTh
5 ABTOMaTMYECKOE yrnpaBneHne 1 6anT 1 — BK/IIOYEHO
CKOPOCTbIO 2 — BbIK/IIOYEHO
8 KonnyecTBO NepenoBTOPOB NakeTa 1 6anT oT1lp015
16 [Mepnopn nepenayun AaHHbIX 1 6anT 1-1yvac
2 — 6 y4acos
3 —12 yacos
4 — 24 yaca
5 -5 MuUHyT
6 — 15 MUHYT
7 — 30 MUHYT
38 OTnpaBnsiTb TPEBOXHOE COObLleHMe 1 6anT 1 — Npw 3aMblKaHUK
Nno oxpaHHoOMYy Bxoay 1 (3aKpbITUN)
2 — NpW pasmMbIKaHUK
(oTKpbITUN)

3 - Nnpewv 3aMblKaHN N
Pa3MbIKaHUA (OTKprTl/ll/l n

3aKpbITUN)
39 OTnpaBnsiTb TPEBOXHOE COObLleHMe 1 6anT 1 — Npw 3aMblKaHUK
MO OXpPaHHOMY BXxOoAy 2 (3aKpbITUN)
2 — NpW pasMbIKaHUK
(oTKpbITUN)

3 - Nnpewv 3aMblKaHNIN N
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Pa3MbIKaHUM (OTKprTI/II/I M

3aKpbITUN)
48 Bpems nporpea gatymka 1 6anTt ot 1 a0 255
49 Mepuoa c6opa AaHHbIX 1 6anT 1-1uvac

2 — 6 4yacos

3 —12 yacos

4 — 24 yaca

5 -5 MuUHyT

6 — 15 MUHYT

7 — 30 MUHYT
55 YacoBow nNosic, B MUHYTax 2 6anT oT -720 pno 840
85 HWKHUM nUMUT Toka, B MA*100 2 6avTa OT1 200 pgo 2500
86 BepxHun nummT TokKa, B MA*100 2 6anTa Ot 200 po 2500
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YcTpowncTtBa Bera TI1-11 fOMKHBI XPaHUTHCS B 3aBOACKOWM YMaKOBKE B OTariMBaEMbIX
nomelleHuax npu Temnepatype oT +5°C go +40°C 1 OTHOCUTENBHOM BAAXHOCTU He 6onee

85%.

TpaHCNOPTMPOBaHME YCTPONCTB AOMYCKAETCS B KPbITbIX FPY30BbIX OTCEKax BCEX TUMOB
Ha Ntobble paccToaHMs Npu TemnepaTtype oT -40°C go +85°C.
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A B C O N 1O T

7 KOMINEKT NMOCTABKW

YctponcTso Bera Tl1-11 nocTaBnseTcs B Cnenytowen KOMeKTaumm:

KonBepTep Bera TI1-11 — 1 wr.
AHTeHHa LoRa — 1 wr.
BUHT 3x16 — 6 WwT.

Macnopt — 1 wrT.
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2 Beaa Bera TI-11 / PykoBOACTBO MO 3KCMayaTaLmm

N3roToBuTENb rapaHTUPYEeT COOTBETCTBME WU3AEANS [OENCTBYIOLWLEN TEXHWNYECKOW
JOKYMEHTaUMM Npu COBNOAEHNM YCIOBUN XPAaHEHMS, TPAHCMOPTUPOBAHNS U IKCMayaTaLny,
yKa3aHHbIX B «PYKOBOACTBE MO 3KCMayaTaumm».

FapaHTUMHBIM CPOK 3KCMAyaTauMm — 36 MecsiLeB npu HapaboTKe, He MpeBbILLAloLLIEN
5 000 oTnpaBneHHbIX N3LeMeM NakeTOB AaHHbIX.

[apaHTUNHBIM CPOK 3KCrlyaTauum WCYUCNSETCS CO AHS OTMETKM O MPOoJaxe B
nacnopTe wW3L4enuns, a npuM OTCYTCTBMM TaKOW OTMETKM C [aTbl BbiNycka. B TedeHue
rapPaHTUMHOrO CPOKa M3roTOBUTENbL OOS3aH NPefOCTaBUTb YCAYIY MO PEMOHTY UM 3aMEHNTb
BblLLUeLIEee N3 CTPOS YCTPOWCTBO UM €ro COCTaBHbIE YaCTMW.

N3rotoBMTEND HE HECET rapaHTUMHbIX O6A3aTENbCTB MPU BbIXOAE M3AEANS U3 CTPOS,
ecnm:

- n3pgenne He MMEET NacrnopTa,

- B nacnopTe He npocTtaBneH wtamn OTK wn/vam OTCYTCTBYeT Haknemka C
NHPopMaLmen o6 yCTPONCTBE;

- 3aBoackon Homep (DevEUI, EMEI), HaHeCEHHbIN Ha u3genne, OoTanyaeTcs OT
3aBogackoro Homepa (DevEUI, EMEI), yka3aHHOro B nacnopTe;

- unsgenme noasepranocCb BMeELWaTe/bCTBaM B KOHCTPYKUWMIO n/vnu nporpaMMHoOE
obecneyeHune, He npeayCcMoTpeEHHbIM 3KCﬂﬂyaTaLl,l/lOHHOl7I ,D,OKyMeHTaLI,VIeVI,'

- M3genve VMeeT MexaHWYeCKMe, 3SNeKTpUYeckMe U/UAM UHble MNOBPEXAEeHUS W
nedeKTbl, BO3HWMKLLUME MNPW  HAPYLWEHWW YCNOBUIM TPAHCMOPTUPOBAHUS, XPaHEHUs U
aKCnayaTaumm;

- um3genne  mmeet CJiedbl  peMOHTa BHE CEpBUCHOINO LUEeHTpa npeanpmatng-
N3roToBUTENA,

- KOMMOHEHTbI U3AENNS UMEIDT BHYTPEHHME MOBPEXAEHMS, Bbl3BaHHbIE MOMagaHUeEM
BHYTPb MOCTOPOHHMX MPEAMETOB/XXUAKOCTEN N/ CTUXUNHBIMK 6eACTBUSMN (HAaBOAHEHWE,
noXap 1 T. n.).

CpeaHum CpoK Cnyx6bl nsgenns — 7 ner.

Mpwn BO3HUKHOBEHWUW FAPAaHTUMHOIO Ciyyas cnefyet o6paTUTbCS B CEPBUCHDBIN LIEHTP
no agpecy:

630008, r. HoBocunbupck, yn. Knposa, 113/1.

KoHTakTHbIN TenepoH +7 (383) 206-41-35.
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BEaa

A B n w T

vega-absolute.ru

PykoBoacTteo no akcnayaTtaunm © OOO «Bera-A6contot» 2017-2021
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