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Bera TIl1-11 / PykoBOACTBO NO 3KCMayaTaLmm @ Beaa

HacTosllee pyKOBOACTBO PAaCcMpPOCTPAHAETCS Ha YCTPOMCTBO CUYUTbIBAHWUS MOKa3aHWM
Bera Tr-11 (panee — yctpowncteo) npowmssoactea OOO «Bera-A6contoT» u onpenenser
NOPSAOK YCTAHOBKM M NMOAK/IOYEHMS, @ TaKKe COAEPXUT KOMaHAbl YNPaBNeHMUs U OnucaHue
dYyHKUMOHana.

PyKOBOACTBO npeAHa3HavyeHoO [Afg CrneunanncToB, O3HAKOMJIEHHbIX C MpaBuiaMm
BbIMOJIHEHUS MOHTaXHbIX PaboT B 06AaCTU PA3INYHOIO NEKTPOHHOTO U SNEKTPUYECKOro
060pyA0BaHMUS.

OOO «Bera-AbcontoT» cCcoxpaHdeT 3a COb6oM mMnpaBO 6€3 MnpeaBapUTEIbHOIo
YBEAOMJIEHUNS BHOCUTb B PYKOBOACTBO M3MEHEHMS, CBSI3aHHbIE C Yay4dlleHnemM 060pyAOBaHMS
1N NPOrPaMMHOro obecneyveHus, a Takxe Ans yCTpaHeHUs ONeYaToK M HETOYHOCTEN.
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HA3HAYEHUE YCTPOUCTBA

KoHBepTep Bera TI1-11 npepHasHayeH ANS CYMUTbIBaHUS MOKAa3aHUMM C YCTPOWCTB,
nMmerwmx KnHTepdenc «tokosaa netns 4-20 MA», C nocnenyowmm HaKoMAeHNEM U
nepenayen aTon MHGopmMaumm B cetb LORaWANE®.

KoHBepTep MOXeT ObiTb MUCMNONb30BaH AN CHSATUS MOKa3aHUMM C  OaTYMKOB U
NPOMbILIEHHOrO 060pYyAOBaHNSA C UHTepdencom 4-20 MA, TakMx KaK TemrnepaTypHble
JAaTUYNKK, AaTHUUKN BNAXKHOCTU, AAaTHYUKW AABNEHNS.

DNeMeHTOM MnUTaHua AN KOHBepTepa CHYXUT BCTPOEeHHas 6aTapes EMKOCTbIO
6400 mAh. Takxe KOHBEpPTEP MOXeT paboTaTb OT BHEWHEro WCTOYHWMKA MNUTAHUS C
HanpshkeHnem 10...36 B.

B KOHBepTepe peann3oBaHO CleXeHWe 3a rpaHuLLaMM 3aJlaHHOIO AMana3oHa BENMYMHDI
TOKa. [Mpn HaCTpOMKe YCTPOMCTBA MOXHO 3alaTb HUMXXHWA U BEPXHUI MOPOrM AOMYCTUMbIX
3HaYeHUM BeNnYMHbI ToKa. [pn BbIxoLe 3HaYeHUs TOKa 3a rpaHuUbl AManasoHa NPONCXOANT
BHeOYepenHOM BbIXOA Ha CBA3b. [lepnog c6opa AaHHbIX Ans paboTbl BHYTPW AMarna3oHa U BHe
€ro HacTpauBaeTCs OTAENbHO.

KoHBepTep 4BAsSeTCS aBTOHOMHbIM YCTPOWMCTBOM U Ob6ecnevmMBaeT MNUTaHue
NOAK/IIOYAEMbIX OATYMKOB HanpsxxeHnem 24 B HenocpeACTBEHHO Yepes nHtepdpenc 4-20 MA.

KoHBepTep Bera Tl-11 nmeeT ABa ANCKPETHbBIX BbIXOAA TUMA KOTKPLITbIV KOMIEKTOP» U
MOXeT UCMOJIb30BaTLCH B KaYeCTBe YCTPOMCTBA ynpasneHus. Kpome Toro, yCTpOMCTBO MMeeT
[Ba OXPaHHbIX BXOLA.

AJITOPUTM PABOTDI

Bera Tl1-11 paboTaeT B CnefyoLmnX PeXMMaX:

«Cknag» — 3TO pPexuM, npefHasHaYeHHbIM A1 XPaHEHWUs U TPaHCMOPTUMPOBKMK. B
JAaHHOM pexmnme YCTPOMCTBO He OCYLLECTBASET perynsapHyto nepenayvy AaHHbIX B CETb.

«AKTUBHbBIN» - PabOUYNN PEXMM YCTPONCTBA.

lMepen HayaNOM MCNOJMb3OBAHMSA KOHBEPTEP HEOOXOAMMO BbIBECTU M3 pexuMma
«Cknag».

Yctpomncteo Bera Tl-11 noanep»xxmBaeT ABa cnocoba akTuBaumm B cet LoRaWAN® —
ABP n OTAA. Bbi6paTb OAMH 13 CNOCO60B MOXHO C MOMOLLBIO Mpunoxenusa «Vega LoRaWAN
Configurator» (cM. «PykoBoaCcTBO Monb3oBaTeNs» Ha NpPorpamMmmy).

Cnoco6 ABP. locne HaxaTus Ha KHOMKY 3anyCcka, YCTPOWCTBO Cpasy HavyuMHaeT
paboTaTb B peXXMMe KAKTUBHbLINY.
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Cnoco6 OTAA. locne HaxaTus Ha KHOMKY 3anycka, YCTPOWUCTBO OCYLUECTBUT Tpu
MNOMbITKU MPUCOEANHEHUA K CETW B 3a4aHHOM MPWU HAaCTPOMKE YaCTOTHOM AuanasoHe. [Npu
NnoNyvYeHU MOATBEPXAEHMS aKTuBaumm B ceTu LORaWAN®, yCcTpoOWMCTBO MoAacT CUrHan
NHAMKATOPOM (CBeYeHMe B TeyeHne 5 cekyHa) 1 nepenaeT B pexmm «AKTUBHbIN». ECcan Bce
MOMbITKM OKaXXyTCA HEYAAYHbIMMK, CYETYUMK MNPOAOMKUT HAKOMNEHWE [aHHbIX W OyaeT
OCYLLEeCTB/ATb MOMbITKM NPUCOEANHEHNS K CETU Pa3 B 6 YaCOB.

[NepeBeCTn YyCTPOMCTBO M3 «AKTUBHOIO» pexmma obpaTHO B pexumm «Cknag» He
OTK/tOYasa NUTaHWe (baTaperHoe UK BHELLHEE), MOXHO MpY MOMOLM AJNTENbHOIO HaXaTus
Ha KHOMKY 3anycka (6bonee 5 cekyHn).

YCTpOMCTBO MMeeT 3 He3aBMCMMbIX Mepuoda onpoca M cbopa AaHHbiX. HacTpoika
neprooB nponcxoguT vyepes nporpammy «Vega LoRaWAN Configurator».

[Mepuon c60opa AaHHbIX -yCTPOMCTBO GOpMUPYeT MAKET C TeKyLMM COCTOSHUEM C
HacTpavBaeMblM MNepuoaoM OT 5 MUHYT A0 24 4acoB. [lakeTbl COXPaHATCS B MNaMATb
YCTPOWCTBA 1 NepeaatoTcs Npy ovepeaHOM ceaHce CBa3n ¢ ceTblo LoRaWANE®.

JaHHbIM nepnon WCMNONb3yeTCsl, €CM HEOOBXOAMMO PEerynsapHO MU3MEPSTb HeEKUN
napameTp v nepefaBaTb €ro JaHHble Ha cepBep. YCTPOUCTBO B COOTBETCTBUM C 3a4aHHbLIM
nepnoaom éynet GopMmMpOBaTb M OTNPABAATL Ha CEPBEP MaKeTbl C pe3ybTaTaMn U3MePEHNI.

lpumep.

Heobxooumo m3MepaTb TemnepaTtypy B MOMELWEHUU Kaxkabli 4ac. [na 3Toro
MCMONb3yeTcsa nepmon cbopa AaHHbiX — 1 yac. HacTpomku angd oCTanbHbIX MNEPUOAOB
OCTaKTCA MO YMOMYAHUIO.

[Mepron c6opa JAaHHbIX, KOrda TOK 3a moporamm — no 3TOMy nepuony 6ynet
OCYLLEeCTBNATbCA COOP [HaHHbIX, €CM B MnpoLecce Ornpoca O6HapyXeHO npeBbllleHne
MMUTOB. [JaHHbIM NepUoL MOXeT 6biTb 6OJIbLUE, MEHbLLE UM PABEH Nepmnoy COOpa AAHHbIX.

JononHutenbHbln nepuof cb6opa AaHHbIX BBEAEH ANS TOro, 4YTO6bl MOXHO OblIO
OCYLLECTBNATb OOnee yacTble Onpochl noakmovyeHHoro K TI-11 npubéopa 4-20 MA npwu
BbIXOLE KOHTPOIMPYEMOTO MNapamMeTpa 3a YyCTaHOBJIEHHbIE MOPOTW.

lpumep.

Dypa C MOPO3USIBHOM KaMepom MepeBO3NT 3aMOPOXEHHYIO MpoAyKuUMio. TpebyeTcs
NPOBOANTb KOHTPOJSIb TEMMEPATYPbl KaXKAbIM 4ac, HO ecnm TemnepaTypa BbIMAET 3a
YCTaHOBJIEHHbIE MOPOrK — KOHTPOJMPOBATb KaxAable 15 MUHYT. B 3TOM cnyyae yCTpOUCTBO
HaCTpanBaeTCa CheaylowmmMm obpa3omM: nepuol cbopa AaHHbIX — 1 4ac u nepmon coopa
JaHHbIX, KOrga TOK 3a noporamu — 15 MuHyT.

[Mepuon onpoca — YCTPOMUCTBO CHMMaeT MOKa3aHus C MNOAKIIOYEHHOro npumbopa
4-20 MA, HO MakeT C AaHHbIMU GOPMUPYETCS TONMbKO B C/lyYae MpPeBbILLIEHNS YCTaHOBIEHHbIX
NOpPOros.

JaHHbIM nepmnoa MCnonb3yeTcs B TOM Cllyyae, eC/iv HeT HeobXxoaMMOCTU nepenaBaTb
NakeTbl C aHHbIMY NPU OTCYTCTBUM NPEBbILLIEHNS YCTAaHOBIEHHbIX MOPOrOB.
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JaHHbIM nepnon uenecoobpasHO MCNOMb30BaTh B Ciyvyae 6aTtaperHOoro nuTaHus,
MOCKOJbKY MPU NMUTAHUM OT BHELIHEro NCTOYHMKA KOHTPOSb MPEeBbILLEHNS 3a4aHHbIX MOPOroB
OCYLLECTBNSAETCSH aBTOMATUYECKN Pa3 B MUHYTY.

NMepuop onpoca pgoctyneH B «Vega LoRaWAN Configurator» HaumHas ¢
Bepcumn 1.0.63 u BbiLwe.

lpumep.

Heob6xoaMMO KOHTPOAMPOBaTbL TEMMEPATYPY B XONOAMNLHOM KaMepe Kaxble nosyaca,
HO nepefaBaTb [aHHble Ha CepBep TONbKO €CNM TemMnepatypa B KamMepe npeBsbicuia
onpefeneHHbl nopor. [ng 3Toro ncnonb3yeTcs nepmos onpoca AaHHbix — 30 MuHyT. [nd
OCTaJIbHbIX MEPNOLOB OCTAKOTCH YCTAHOBNEHHbIE MO YMOMYAHUIO HACTPOUKMN.

MNepuoa cbopa LaHHbIX, MEPUOA OMpoca U MNepuoL coOopa AaHHbIX 3a npeaenamu
3alaHHOro AuanasoHa BeIMYMHbI TOKa HaCTpamBaloTCH OTAENbHO M MOTYT COCTaBNATb OT 5
MUHYT 0O 24 4acos.

Echn nepmopn cbopa AaHHbIX paBeH 24 4acam, TO GOpMMpOBaHWEe nakeTa OyaeT
ocyuwectenatbcd B 00.00 no BHYTpPEHHMM Yacam yCTponcTBa. Ecnm nepmnog c6opa aaHHbIX 12
yacos, TO B 00.00 1 8 12.00, 1 Tak panee.

[Mepuop nepenavm OaHHbIX MOXeT HacTpamBaTbCs OT 5 MUHYT o0 24 uvacos. [lpu
BbIXOAE Ha CBA3b YCTPOWMCTBO HAYMHAeT OTNPaBASTb MakeTbl C MOKa3aHWSMMK, HauynHas C
CaMoro paHHero. KoHKpeTHoe BpemMs nepefadn LAaHHbIX He MOXeT ObiTb 33a4aHO, OHO
onpeaenseTcs cnyvyarHblM 06pPa3oM AN KaXA0oro yCTPOWCTBa BHYTPW BbIOPAaHHOroO nepmoaa
nepefayy AaHHbIX C MOMEHTa NOAK/IOYEHMS K CETU.

lpoumep

3afaH nepuof nepenayvm AaHHbix 30 MUHYT, @ YCTPOWCTBO 6bIJ10 3anyLeHo B 16:40 no
BHYTPEHHWUM YacaM YCTPOWCTBa. [pn cnyvYamHOM NOACYETE, YCTPONCTBOM Obl1O Ha3HaAYeHO
BpemMs 16:41 ana nepefayum naketa B nosiydacoson nepuop ¢ 16:40 go 17:10. Takum o6pa3om,
NakeTbl C OAHHOrO YCTPOWCTBa 6yayT nepenaBaTbhcsa B 16:41, B 17:11, B 17:41, B 18:11 1 TakK
nanee kaxgble 30 MUHYT MO BHYTPEHHUM YacaM YCTPOWCTBA.

|_|pl/| BbIXO4E 3HAYEHUMN BENMYMHbBI TOKa 3a npenenbl 3adaHHOIo AMana3OoHa nepunom
nepejgadn AOaHHbIX OCTae€TCd HEM3MEHHbLIM, €C/n HE aKTUBEH TMapaMeTp «HemenneHHO
OTrNpPaBAATb OaHHbIE MPW BbIXOAE TOKa 3a NOPOrm».

Ecnv AaHHbIM MapaMeTp aKTUBEH, W MPUCYTCTBYET BHELUHEE MUTaHWE, TO B TeYeHue
IBYX MWHYT MOC/e BbiIXOAa 3HAYEHWs BENMYMHbI TOKa 3a Mpefenbl 3aJaHHOro AManasoHa,
6yneT cGopMMUPOBAHO U MepelaHo cooblieHne ¢ dnarom TpeBorn. ECam BHellHee nuTaHue
OTCYTCTBYET, TO KOHBEPTEP OBHAPYXWUT TMpPEBbIlIeHME 3aJaHHbIX JIMMUTOB TOJIbKO MpU
cnenytolem cb6ope AaHHbIX (TG0 onpoce) Mo PacnmMcaHuio, HO OTAPABUT STU aHHbIE TaKXKe
HemenneHHo. Kaxxgoe cnenytoulee chopMMpoOBaHHOE COOBLLEHME COrNacHO nepunoay cé6opa
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JaHHbIX TakKXXe 6yu,eT nepenaBaTbCd HEMEONIEHHO A0 TEX MOP, NOKa 3Ha4YeHNE BEJIMYNHbI TOKa
HE BEPHETCA B npeaesbl 3a4aHHOIo gnara3oHa.

[nanasoH 3HayeHWM BennyYMHbl TOKa 3ajaeTcd B nporpamme «Vega LoRaWAN
Configurator» ¢ nomMoLblo NapaMeTpoB «HWKHWUIM NOPOr TOKa» M «BepxHW Nopor ToOKax.
Mopor Toka 3aaaétcs B MA, yMHOXeHHbIX Ha 100.

lMonmep

B HacTpomkax yCTpOWMCTBa 3a4aHO 3HavYeHne HmxkHero nopora - 200, sepxHero — 2500.
OTO O3HaYaeT, YTO MNOPOr HUXKHErNO 3HAYEHUSI TOKA COCTaBNSeT 2 MA, BepxHero — 25 MA.

Bpems BHYTpPEeHHWMX 4YacCOB YCTaHaBAMBAETCS ABTOMATUYECKM MNPU MOAKIKOYEHUN K
ycTpomncTBy Yepe3 nporpammy «Vega LoRaWAN Configurator» no USB, a Takxxe MOXeT 6biTb
CKOPPEKTUPOBAHO Yepe3 ceTb LORaWAN®.

OYHKUMOHAI

KoHBepTep Bera TI1-11 MmoxeT 6bITb yCTPOMCTBOM Knacca A mnm knacca C (no
knaccuodumkaumm LoRaWAN®) n o6ecneumBaeT crneaytowmin GyHKLMOHaN:

® ABTOMaTM4YecKast CMeHa knacca ¢ A Ha C npuy NOAKMOYEHUN BHELLHErO NUTaHMS
® noaaepxka ADR (Adaptive Data Rate)

® noAfep)KKa OTMPaBKM NMaKeTOB C MOATBEPXAEHMEM (HacTpamnBaeTcs)

® BHEOYepenHYI OTMNPaBKYy NakeTa AaHHbIX NpY CpabaTbiBaHMM OXPAHHOIO BXOAa

© BHeo4YepeaHYytO OTMPaBKy TPEBOXHOIO MakeTa Mpu BbIXOAe BENYMHBLI TOKa 3a
3adaHHble npeaenbl

® n3MepeHue BHYTPEHHEN TemMnepaTypbl yCTPOWCTBA BCTPOEHHbIM
TEPMOAATHMKOM

® BO3MOXHOCTb HAaCTPOWMKM OXPaHHOro BxoAa Ans cpabaTbiBaHMA Ha 3aMblKaHMe,
pa3MblKaHMe UM Ha 06a AeNCTBUS

® BO3MOXHOCTb 33JaTb COKPALLEHHbIM MHTEpPBan c6Opa AaHHbIX ON8 CUTyauuu,
KOrAa n3mMepsiemMblin TOK BbILLEN 3a 3aAaHHble Npeaessl

© beHKLI,VIFI HemMeaaeHHON OTrNpaBKKM TMaKeTa MOdaHHbIX Cpa3y Tnocne CHATUA
MoKasaHum Mpu BbIXO4€ BEJIMYNHbI TOKa 3a 3aaHHble Mpeaesbl

® M3MepEeHMe 3apsaa BCTPOEHHOW 6aTapen B %
MAPKNPOBKA
MapKMpoOBKa YCTPOMCTBa BbIMNOJAHEHA B BMUAE HaKIEMBAEMOM 3TUKETKM, KOTOpas

COLAEPXKNT:
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® HaumeHoBaHMe n3genus;
© DevEUI;
® Mecau 1 rof Bbinycka Usgenus.

DTWKETKa pacnofiaraeTcs B TPeX MecCTax - Ha Kopryce yCTPOMWCTBa, B MacnopTe M Ha
YMaKOBOYHOM KOPOOKe.

Kpome TOro, Ha ymnakOBOYHOWM KOPOOGKe pacnosiaraeTtcs OOMONHUTENbHAsS 3STUKETKa,
coaepxallas:

® WHdOopMaLMO O BEPCUM BCTPOEHHOIO MPOrpaMMHOro obecrneyeHus;

® QR-koOA, B KOTOPOM COLEPXKATCH KJKOYM aKTMBALMKM YCTPOWCTBA B CeTU
LoRaWAN® n npyrve naeHTndunkaTopsl.
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XAPAKTEPUCTUKWN YCTPONCTBA

OCHOBHbIE
VHTepdenc TokoBas netns 4-20 MA 1
Bxonpbl oxpaHHble 2
BbIXO4bl TMNa «OTKPbLITbINM KOJIEKTOP» 2
TOYHOCTb M3MEPEHMUS TOKA +1,2 %
USB-nopTt mini-USB, type B
[Juana3oH pabounx TemnepaTyp -40..+85 °C
LORAWAN®
Knacc yctponcTtea LoORaWAN® Awvnun C
KonunuecTtBo kaHanos LoRa 16

YacToTHbIe NnaHbl, NoAAEPXKAHHbIE MO
YMONYaHUIO

YacToOTHbIE MAaHbl, LOCTYMNHbIE MO/ 3aKa3
Cnoco6 akTmBaumm B ceTnt LORaWAN®
[Mepunopg BbIxO4a Ha CBS3b

[Mepunopn HakonneHns OaHHbIX

O6bemM NamMaTK NS HaKOMEHWA MaKeETOB

Twn aHTeHHbl LoRa

YyBCTBUTENBHOCTb

JanbHOCTb pafnoCBa3M B MIOTHOW 3aCTPOMKe
LanbHOCTb PagnoOCBA3M B CE/IbCKOW MECTHOCTM
MowHOCTb NepefaTyMKa No YMONYaHMIO

RU868, EU868, KZ865, npon3BonbHbIN (Ha
ocHoBe EU868)

IN865, AS923, AU915, KR920, US915
ABP n OTAA

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

BHeLLHAS, pa3beM SMA

-138 dBm

O 5 KM

00 15 km

25 MBT (HacTpavBaeTcs)

MATAHUE
baTapes 6400 MAY
HanpseHne BHELIHEero nnTaHus 10..36 B

HanpsbkeHune nuTtanua nHtepdenca 4-20 mMA 24 B
PacyeTHOE KONNMYECTBO OTMPAaBAEHHbIX
YCTPOMCTBOM MAKETOB MPU HAaCTPOMKax No 15 000
YMONYaHMUIO

KOPIMYC

Pasmepsbl kopnyca, He 6onee
CTteneHb 3aWnTbl KOpnyca

KpenneHne

93 x 78 x 66 MM
IP65

CTSXXKaMM K onope, Ha DIN-penky,
HacTeHHoe

YIMAKOBKA

Fa6apuTbl
Bec
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I’a‘l Beaa Bera TI-11 / PykoBOACTBO MO 3KCMayaTaLmm

HACTPOWKN MO YMONYAHUIO

MAPAMETP 3HAYEHWE
YacTOTHbIM NnaH RUB68
Cnoco6 aKTuBaLMK B CETU OTAA
ABTOMaTU4YECKOE yNpaBNeHNE CKOPOCTbIO BKJIIOYEHO
3anpawnBaTbh NOATBEPXAEHME BbIK/TIOYEHO
1 cekyHaa

3a4epXKKa OTKPbITUS MEPBOro NPUEMHOro
okHa (Rx 1 delay)

3anepxKa Ha NoATBEPXKAEHME S cekyHn
npucoennHenusa K cetu (Join accept delay)

KonnyecTBO NepenoBTOPOB OTNPABKM 1
CkopocTb DRO
MowHOoCTb NepenaTymka 14 nbm
[Mepnon nepenayun AaHHbIX 24 yaca
MNepron c6opa AaHHbIX 24 vyaca
Mepuoa c6opa faHHbIX, KOTAa TOK 3a 24 Jaca
noporamu

Mepnopn onpoca (HaunHas ¢ NPOLMBKY 2.4) 24 vaca
Yacosom nosc UTC +00:00

Ons  nM3MeHeHnss HaCTpOeK YCTPOMCTBA HEO6XOAMMO MNOAKIYUTLCS K HeMy C
nomoubio nporpammel «Vega LoRaWAN Configurator». Bbl MmOxeTe CkayaTb €é Ha camTe B
pasgene «[lporpaMMHOe obecnevyeHne», TaM Xe HaxoauTCa PYKOBOACTBO MO paboTe C
KOHOUIypaTOpPOM. [1lepenTr Ha CTpaHMLLY NpOrpaMmmsl.
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Bera TIl1-11 / PykoBOACTBO NO 3KCMayaTaLmm @ Beaa

A B C O 5N O T

BHEWHWN BUA YCTPOWUCTBA

YcTtpowncTtso Bera Tl1-11 npeacTtaBieHO B YHEPHOM MIAaCTUKOBOM KOPMycCe, CKPYHYEHHOM
Ha wypynsl ¢ kKpenneHnem nog DIN-penky. Kopnyc ycTpomncTBa OCHalleH repMOBBOAOM
Tunopasmepa M8. BHyTpu repmoBBOAa YCTAaHOBMEH YMAOTHUTENb, OOGECMEYMBAIOLLMIN
cobnoaeHme 3aaBaeHHON CTENEHM 3aLlLMTbl KOPMyca YCTPONCTBA.

1 - wypynbl @ 3 MM X 16 MM, KpecToBble O
2 — DIN-perkKa C MOHTaXHbIMU OTBEPCTUSMU @ 3 MM
3 — BXOJ, BHELUHeW aHTEeHHbI

4 — repMOBBOJ TUNMopasmepa M8 ang yCTaHOBKM Kabensa Kpyriioro cev4eHus @ 4 mm

BHyTpeHHee cTpoeHne repMmoBBOAA

raiika-cpukcaTtop kabensHoro BBOAA

PEe3UHOBOE YNNOTHUTENBHOE KOMbLO
Kopnyc kabensHoro Beoaa
B " PEe3VHOBLIA YNNOTHUTENL Kabens
OUKCUPYIOLUMIA 38KUM
32KMMHAn ranka

PeBun3ma N2 14 o1 26.07.2022 X 11



’a. Beaa Bera TI-11 / PykoBOACTBO MO 3KCMayaTaLmm

Bce anemeHTbl ynpaBieHWss M MHAMKALWKW, @ TaKXKe KOHTAKTbl AAS MOAKIOYEHUS
NPOBOAOB PACMOJIOXEHbI BHYTPW KOPryca Ha nnaTe.

5 — pa3beM ang
NoAKtOYEHUSA BHELLHEN
AHTEHHb

6 — KHOMKa 3anycka

7 — CBETOAMOAHbBIN
NHONKaTOP

SEFA-TA1

==
et ]
o)

8 — KOHTaKTHbIE KJIEMMbi

9 — USB-nopT

1 10 — pa3bvem ang
NOAKNOYeHNs 6aTapen

L ——ee _
i [Beses|wz 440 O E|1
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Bera TIl1-11 / PykoBOACTBO NO 3KCMayaTaLmm

OMNCAHWME KOHTAKTOB

BEa2a

A B C O 5N O T

()
D)

= 1N
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g E

o T ——|
| [Bosoe]w @O G

[

KoHBepTep wnmeeT 10 KOHTaKTOB, noapobHoe

Tabnuue:
KoHTakT O603Ha4yeHne Ha nnaTte

1 ouT_2
2 ouT_1
3 +VPWR
4 1
5 CL-
6 CL+
7 COUNT_2
8 1
9 COUNT_1
10 1

OornncaHme KOTOpbIX MNMpMBEAEHO B

OnwucaHue

Bbixon Trna «OTKPbITbIN KONEKTOP» 2
BbIxo4 TMMa «OTKPbITbIN KONNEKTOP» 1
BHewHee nuTaHue «+»

BHewHee nuTaHme «-»

4-20 MA «-»

4-20 MA «+»

OxpaHHbIN BXon, 2

3emns

OxpaHHbIN Bxon 1

3emns

Ona nopkntoyeHns oxpaHHbix BxogoB «COUNT_1» un «COUNT_2» wncnonb3ykoTcs

knemmbl «1» 8 n 10.

OxpaHHble Bxoabl Bera TI1-11 no3BonsgoT NOAKAOYaTL LEMU CO CNEAYIOWMMU TUMaMmn

3aMblKalOLWNMX KOHTAKTOB:

@ TepKOH;
® MEexaHM4yecKas KHOMKa;
@ «OTKPbITbIN KONNEKTOPY.

ﬂpm MNOAKNOHYEHNIN OXPaHHOIo BXOJa yCTpOl;lCTBO cneguT 3a ero 3amblkaHumem. B
Cliy4ae Cpa6aTbIBaHl/Iﬂ OXpPaHHOIro BXO4a yCTpOl7ICTBO oTrnpaBndeT B CE€Tb BHeEOoYepeaHoe

COObBLUEHME C CUTHANIOM TPEBOTN.

PeBun3ma N2 14 o1 26.07.2022
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:E@ Beaa Bera TI-11 / PykoBOACTBO MO 3KCMayaTaLmm

Ons nogkmoveHns BHeLlHero paTtdymka C uHTepdencom 4-20 MA mncnonb3yroTcs
KOHTaKTbl CL+ 1 CL-. CxemMa NOAKOYEHMS BHELLIHErO AaTYMKa NpUBEAEHA Ha PUCYHKE HIKE:

Bera TN-11 YCTpoOMUCTBO
L 4-20 MA
CL+ +
Fa
CL- )

{2

B uenax skoOHOMWK pecypca 6baTapeun KOHBepTepa nuTarlwee HanpshkeHwe 24 B
NOJAETCH He MOCTOAHHO. HanpshkeHne 24 B nopaétca Ha yctpomcTBo «4-20 MA» 33
HECKOJIbKO CeKyH[ [LO BbIMOJSIHEHMS OMNpoca AN TOro, YTOObl AATUYMK YCMen BKIOYUTLCH W
YCTaHOBUTb COOTBETCTBYIOLLMN U3MEPSEMOMY MapaMeETPy TOK. DTO BpeMs, TaK Ha3blBaemoe
«BPEMSI MPOrpeBa», ABASETCH HACTPaMBAEMbIM M3 KOHPUrypaToOpa MapamMeTpoM U MOXET
ycTaHaBnmBaTbcsa OT 1 o 60 cekyHa,.

Boixoabl OUT_1 1 OUT_2 paboTatoT MO NPUHLMMNY «OTKPbITbIA KOMNEKTOP» N MOTYT
MCNONb30BaTbCA ANS YMNpPaBieHUs BHEWHUMWU YCTPOWCTBAMW, TakKUMMKU KaK SNIEKTpUYeCcKune
KpaHbl, OCBELLEHWE, CMpeHa U Tak Aanee. Harpy3ouHass CMOCO6HOCTb KaXXAOro BbIXOAA
cocTaBnseT He 6onee 200 MA.

.2 JonycTumas Harpyska Ha Kaxabin undpposom Bbixoq 200 MA

[ng yBenuYeHWs HarpyskM Ha BbIXOAbl YCTPOWCTBA, HEOOXOAMMO WCMONb30BaTh
BHelLHee pene. Cxema NOAK/IoYEHNS penie NPUBEAEHA HIXKE.

-\

DR V0 o
A Sl
+(12...30)B T n onueC. @O
-
oUT_1

Owoa Ha NnpAMOid TOK 1A u
obparHoe HanpaxeHHe He meHee 50 B
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Bera TIl1-11 / PykoBOACTBO NO 3KCMayaTaLmm

MHONKALWNA YCTPOWUCTBA

YCTPOMCTBO  MMeeT  OAWH

PaCnoONOXEHHbIN Ha nnaTe.

CBETOAMNOHbIV
MHOWMKaumMs WMCMNoNb3yeTcs TOJIbKO Ha 3Tane axkTMBauum

BEa2a

A B C O 5N O T

()
D)

MHAOWKATOP KpaCHOro LIBETa,

ycTponcTBa B ceTn LoRaWAN® 1 npu cMeHe pexxmmoB paboThbl.

PacnonoxeHue
CBEeTOANOHOIo
MHAMKaTOpa

Ha nnaTe

i|Eesee

Hep Hy [@_f@] i

CUTHAT NHAUKATOPA

KopoTkue BCbILLKN

OnHa oavHHag
BCMbIWKa B TedeHne 5 ¢

Tpw BCnbiwkn no 1 c

3HAYEHWNE

VpoeT npouecc npucoegmHeHns K ceTu

YCTPOWCTBO YCMNELIHO NPUCOEANHEHO
K CETW 1 B aKTUBHOM pEXMME

[MTonbITKa NpucoeanHeEHUS
OKOHYMNACh HEYAAYeN UK Nepexos B
pexum «Cknag»

B cnyyae HeycnewHon nOMbITKA MNPUCOEAUHEHUS K CEeTU YCTPOMCTBO
NPOAO/MKUT HAKOMNEHWe JAaHHbIX W 6yaeT OCyWeCTBASATb MOMbITKU
npucoeamMHeHNs K ceTu pas B 6 Yacos
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’(?‘ Beaa Bera TI-11 / PykoBOACTBO MO 3KCMayaTaLmm

PEKOMEHOALUWWN MO MOHTAXY

[na obecnevyeHns yCTOMYMBOM PaanOCBS3M MexXay 6a30BOM CTaHLUMEN U OKOHEYHbIM
YCTPOWMCTBOM  PEKOMeHAyeTCcs  m3beraTb  YCTaHOBKM  OOOPYyAOBaHMA B MecCTa,
NPeACTaBAsIoOWMe COOOM HenpeofoNMMble Nperpagbl 4S8 MNPOXOXAEHUS PaAMOCUTHanNa,
TaKMe KaK: apMUPOBAHHbIE MEPEKPLITUS W CTEeHbl, MOABAJIbHbIE MOMELLEHMS, MNOA3EMHbIE
COOPYXEHUS 1 KONOALbI, CTallbHble KOpOba 1 T. 4.

ﬂpm pa3BopavmBaHnNn CETH, BK/ItOYalOLEN B Cebs BONbLIOE KOMMYECTBO OKOHEYHbIX
yCTpOl7ICTB, HEOH6XOAMMbBIM 3TAaNOM SBASETCS BbIMNOJIHEHNE pa6OT no paanornyiaHMpPoOBaHNIO C
npoeegeHMeEM HaTypPHbIX SKCNEPMMEHTOB.

Ona OCyLLECTB/IEHNA MOHTaXXa MnoHaaobuUTCH:
©® OTBEPTKA KpecToBas 0,‘

© HOX ON4 3a4NCTKKM NpOBOAa;

® HOYTOYK.

[MowaroBbi MOHTaX BbIrNSanNT cnenyrumm o6pa30M:

=

HacTpolika BCcex yCTPOWCTB 1 MOAKIOYEHME UX B OOLLYIO CETb (CM. PyKOBOACTBO MO
pa3BOpPaYMBAHMIO CETM) — KaK MPaBUIO BbIMONHAETCS B oduce.

OnpepenexHne yaavHbix MeCT A1 MOHTaXa Ha O6beKTe C MOMOLLbIO TeCcTepa CeTH.
ObecToumBaHMeE NOAKIKYAEMOro 060pPYAOBaHUS, MPUOOPOB yyeTa M np.
PasmelleHne nNpoBOAOB B repmoBBoAe. Heo6xoAMMO MOMHWTb, YTO MPOBOAA
DOJIKHbI 6bITb OOBbEANHEHDI B €AMHbIN Kabeslb KPYTrIoro cev4eHus AnaMmeTpom 4 MMm.

INJERN

BHyTpu repmoBBOAa YCTaHOBAE€H YMJIOTHUTENb, oO6ecnevynBaloWmnmn
co6nioaeHue 3asBE€HHON CTEMEHM 3alUTbl Kopnyca ycTpouctsa. [pwm
yAaNeHUU YMIOTHUTENs, a TaKXe npu YCTaHOBKe Kabens ppyroro
AvamMeTpa WM CeYeHMSI BO3MOXHO YyXyAlleHUe XapaKTepUCTUK
yCTpOWCTBa BNAOTb AO BbiIXOAA U3 CTPOS BCNeACTBME NMomnajaHus Bnaru
BHYTpb KOpryca

5. ToakntoyeHme BCex HEOOXOAMMbIX MPOBOAOB B KNemMmbl TT1-11.
6. KoHBepTep TI-11 MOXET NNUTaTbCH KaK OT BHELHEro MCTOYHUKA NUTAHUS, TaK U OT
BCTPOEHHOM 6aTapeun. [Ons paboTbl OT BCTPOEHHOM 6GaTapeu HeobXxoanMMo
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Bera TIl1-11 / PykoBOACTBO NO 3KCMayaTaLmm

NOOKIOYNTL pPas3beéM 6HaTtapen K pasbeéMy MUTaHUa Ha nnate. Ong paboTbl OT
BHELUHEro MCTOYHMKA NUTaHWS CnefyeT UCMOoNb30BaTb KOHTaKTbl +VPWR w1 L.

KoHTakTbl ong M

NoaKNoYEHUS
BHELUHEro NUTaHUs Pa3bem ans
NoaKNoYEHUS

6aTapewn

___E% S
1 [@0806]:=z 14[0 © @)

7. MNpy NepBOM MOAKMOYEHNM MUTAHUS YCTPOWCTBO aBTOMATMYECKN MEPExXoamT B
PEXNM «AKTUBHBINY® U MPUCTYMNaeT K pernctpaumm B cetu. Ho ecnm ycTponcTBo C
NOAK/IIOYEHHOM 6aTapeen UM BHELWHUM MUTAHWEM 6bi1O MepeBefeHO B PeXnm
«Cknag» pnvtenbHbIM (6onee 5 cek) HaxaTWeMm Ha KHOMKY 3arycka, TO BK/OYeHMe
OCYLLECTBSAETCS HaXKaTUEM Ha KHOMKY.

=l L. )

Pacnono)eHue |
KHOMKW 3amnycKa Ha
nnarte

»

beoe ole 00000

COUNT 2 =7
“ (@8]
L
TleoukT_1
? ® E L = _
B £ . 1 i
[Eosoe|: 440 © @ e af
i A .'ll )1 S

8. C nomolbto HOYTHYKa y6eaUTbCS, YTO YCTPOMCTBO YCMEeLWwHO nepeaaeT AdaHHble.

9. C6opkKa yCTpONCTBa.
10. MoHTaxx DIN-penkn mnm apyron AOCTYMHbIA CMOCO6 KpenaeHuUs YyCTPOWCTBa Ha

ob6beKTe.
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Beaa Bera TI-11 / PykoBOACTBO MO 3KCMayaTaLmm

Mepen npucoepmMHeHMeM yCTpOMCTBa K ceTU, y6eautecb B TOM, YTO B
ceTb BHECEHbI ero permcrpauuoHHble aaHHble — Device EUI, Application
EUl n Application Key pna OTAA, nn6o Device address, Application
session key n Network session key apns ABP

‘ PeBun3ma N2 14 o1 26.07.2022
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Bera TIl1-11 / PykoBOACTBO NO 3KCMayaTaLmm

S

B naHHOM pa3gene onncaH NPOTOKON o6bMeHa AaHHbIMK TT1-11 ¢ ceTbito LORaWAN®.

B nonsx, cocTtosimux U3 HECKONbKUX 6aMT, MCNosb3yeTcs MnopsAoK
cnepoBaHuA little endian

BEFA TM-11 NEPEAAET MAKETbI CAEAYIOLWNX TUTMOB

1. TlakeT C TeKyWmnUM COCTOAHNEM

Mepenaetcs perynspHo C 3adaHHbIM B HAaCTPOMKax MHTEPBANOM, 60 MO 3anpocy,
NNM60 NO OAHOMY M3 COBLITUN Nons «IpUUYnHa Nepenayn NakeTa.

Pasmep B 6anTtax OnucaHue nons Twnn paHHbIX
1 6anT Twn nakeTa (oNg9 jaHHOro nakeTta == 1) uint8
1 6anT 3apsin 6atapen, % uint8
. [MpeBbilweHne NMMUTOB («0» — HeT nNpeBblWeHnd, «1» - .
1 6anT P ( P uint8
€eCTb)
. Bpema cHATUA nokasaHum, n BAaEMbIX B JAHHOM .
4 63T pems C T OKa3a , Nnepenasae OAaHHO uint32
nakeTe (unixtime UTC)
1 6anT TemnepaTypa BHYTpU KOpnyca n3nenus int8
2 6anT HWMXHUI nIMMUT n3mepsiemoro napametpa (MA*100) uintlé
2 6anT BepxHun nuMunT nsmepsiemoro napameTpa (MA*100) uintlé
1 6anT [MpuymMHa Nnepenayn NakeTa uint8
1 6anT CocToaHue Bxonos/Bbixonos TIM1-11 (6uToBOE none) uint8
. N3mepeHHbIN TOK YCTPOMCTBA «TOKOBas NeTng» .
2 6anTa N b yerp uintl6
(MA*100)
Koabl nons «lMpuynHa nepegaym naketa»
Kon 3HayeHue
0x00 [Mepenaya NnakeTa NO BPEMEHMU
0x01 Mo cpabaTbiBaHMIO OXPAaHHOIO Bxo4a 1
0x02 Mo cpabaTblBaHMIO OXPaHHOIO BXo4a 2
0x03 N3MeHNNoCb COCTOSAHWNE BHELLUHErO NMUTaHu
0x04 VI3mepsaemMbin napamMeTp Bbllesn 3a Npeaesbl, yCTaHOBIEHHbIE TMMNTaMM
0x05 [Mepenaya No 3anpocy

Pacwmndposka 6mMToBOro noss « CocTosHMe BXOLOB/BbIXOLOBY

BuThbl OnwucaHue nons

0 6ut Mutanue (0 — 6aTapenHoe, 1 - BHellHee)

16ut OxpaHHbIn BxoA 1 (0 — pa3oMkHyT, 1 - 3aMKHYT)
2 6UT OxpaHHbI BxoA 2 (0 — pa3oOMKHYT, 1 - 3aMKHYT)
3 6uT Boixon 1 (0 — BbiktoYeH, 1 - BKItOYEH)
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» Beaa Bera Tr-11 / PykoBOACTBO MO 3KCNyaTaumm

4 6uT Bbixoa 2 (0 — BbiktOYEH, 1 - BKIOYEH)
56ut pe3eps (Bceraa 0O)
6 6uT pe3eps (Bceraa 0O)
7 6uT pe3eps (Bceraa 0O)

2. lMakeT, nepegaBaeMbi MO M3MEHEHUIO COCTOAHMS BbixogoB OUT_1 n OUT_2

Pasmep B 6anTtax OnucaHue nons Twnn paHHbIX

1 6anT Twn nakeTa (4N9 AaHHOro NakeTa == 5) uint8

1 6anT 3apsn 6atapen, % uint8

1 6anT Homep Bbixoaa (1 nnu 2) uint8

1 6anT Tekylee cocTosaHMe Bbixoaa («0» — BbikOYeH, «1» - uint8
BKJIOYEH)

4 6anTa Bpemsa dopmmposaHms nakeTta (unixtime UTC) uint32

3. [lakeT C 3aNpPOCOM KOPPEKTUPOBKM BPEMEHM

MNepepnaetcs oamH pas B 7 aHen Ha LORaWAN nopTt 4.

Pasmep B 6anTtax OnucaHue nons Twnn paHHbIX
1 6ant Twun nakeTa, ons AaHHOro nakeTta == 255 uint8
4 6anTa Bpemsa pagnomMmonemMma Ha MOMEHT Nepefayn nakeTa uint32

(unixtime UTQC)

Mocne nony4yeHUs NakeTa JaHHOTO TUMa NPUIOXKEHWE MOXET OTMNPaBUTb PAAMOMOLEMY
MakeT C KOPPEKTUPOBKOM BPEMEHM.

4. [lakeT C HaCTpOMKaMm

MNepepnaeTcs yctponcTBomM Ha LoORaWAN nopT 3.

Pasmep B 6anTtax OnucaHue nons Twnn paHHbIX
1 6ant Twn nakeTa, N9 4AHHOrO MakeTa ==

2 6anT ID napameTpa uintl6
1 6anT OnvHa naHHbIX (len) uint8
len 6anTt 3HayeHne napameTpa =mme-
2 6anT ID napameTpa uintlé
1 6anT OnvHa naHHbIX (len) uint8
len 6anTt 3HayeHne napameTpa =mmm-
2 6anT ID napameTpa uintl6
1 6ant OnvHa naHHbIX (len) uint8
len 6anT 3HayeHwne napameTpa ===m-
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Bera TIl1-11 / PykoBOACTBO NO 3KCMayaTaLmm B Beaa

BEFA Tr-11 NPUHUMAET MAKETbI CJIEAYIOWNX TUMOB

1. 3anpoc TeKkyLwKnx NoOKaszaHUm
MNepenaetcs Ha LORaWAN noprt 2.

Pasmep B 6anTtax OnucaHue nons Twn paHHbIX
1 6anT Twn nakeTa, ANg 0aHHOro NnakeTa == uint8

[Mpy nonyyeHnn paHHoro naketa Tl1-11 coBepwnT BHeEOYepeaHOEe U3MepeHue
NOKa3aHWM NOAKJIKOYEHHOTO AaTUMKa M NepenacT NakeT C TEKYLLMM COCTOSSHUEM.

2. KoMmaHpaa BKIOYEHMS BbIXOOA

MNepenaetcs Ha LORaWAN noprt 2.

Pasmep B 6anTtax OnucaHue nons Twvin AaHHbIX
1 6anT Tun nakeTa, 419 AHHOrO MakeTa == uint8
1 6anT Homep Bbixoaa (1 - 2) uint8
1 6anT Bpemsa B cekyHaax (1...255), Ha KOTOpoe HYXHO uint8

3aMKHYTb BbIxoA (0 — 3aMKHYTb HaBceraa)

[Mpu nonyvyeHun gaHHoro naketa T11-11 3aMKHET COOTBETCTBYIOLLMIM BbIXOL W Nepenact
NaKeT C TEeKYLUMM COCTOSHUEM.

3. KoMaHaa BbIK/IOYEHUA BbiXO4a

MNepenaetcs Ha LORaWAN noprt 2.

Pasmep B 6anTtax OnucaHue nons Twn paHHbIX
1 6ant Twn nakeTa, 4Ngd AAHHOrO NMakeTa == uint8
1 6anT Homep Bbixoaa (1 - 2) uint8

[Mpy nonyvyeHun paHHoro naketa T[l1-11 pasoMKHeT COOTBETCTBYIOLWMW BbIXOL W
nepenacT MakeT C TEKYLLMM COCTOSHUEM.

4. [TakeT C KOPPEKTUPOBKOU BPEMEHM

[Nepepnaetcs npunoxeHnem Ha LoORaWAN nopT 4.

Pasmep B 6anTtax OnucaHue nons Twn paHHbIX
1 6anT Tun nakeTa, ons AaHHOro naketa == 255 uint8
8 6anT BennumHa B cekyHOax, Ha KOTOPYIO HYXHO int64

CKOPPEKTMPOBATbL BpeMs. MOXeT 6biTb
MONIOXUTENbHOM NI OTPULLATENBHON
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5. llakeT Cc 3aNpOCOM HacTpoekK
[Nepepnaetcs npunoxeHnem Ha LoORaWAN nopT 3.

Pasmep B 6anTtax OnucaHue nons Twn paHHbIX
1 6anT Twn nakeTa, ANg 0aHHOro NnakeTa == uint8

B oTBeT Ha AaHHbIV NaKeT YCTPOMCTBO NPULLJIET NaKeT C HACTPOMKaMN.
6. llakeT Cc HacTpoOMKamm

[TOIHOCTbIO UAEHTUYEH MaKeTy OT YCTPOMCTBA.

Pasmep B 6anTtax OnwucaHue nons Twn paHHbIX
1 6ant Twn nakeTa, N9 4AHHOrO MakeTa ==

2 6anT ID napameTpa uintlé
1 6ant OnvHa naHHbIX (len) uint8
len 6anT 3HayeHwne napameTpa ===e-
2 6anT ID napameTpa uintlé
1 6ant OnvHa naHHbIX (len) uint8
len 6anT 3HayeHwne napameTpa ===e-
2 6anT ID napameTpa uintlé
1 6anT OnuHa naHHbIX (len) uint8
len 6anTt 3HayeHne napameTpa =mme-

MNepenaBaeMblil Ha YCTPOWCTBO MakKeT C HACTPOMKAMM MOXET COZlIEPXKaTb HE BCE
HaCTPOMKW, NOAAEPXKMBAEMbIE YCTPOMCTBOM, @ TONIbKO TY MX YaCTb, KOTOPYIO HEOBXOAMMO
N3MEHUTb.

Tabnunua ID HacTpoek TI1-11 1 X BO3MOXHbIX 3HaYEHN

ID OnucaHue OnvHa NMpUHMMaeMble 3HaYeHuUs
HaCTPOWKMU JaHHbIX
4 3anpalwmBaTb NOATBEPXKAEHME 1 6anT 1 - 3anpawmBaTh
2 — He 3anpaluBaTb
5 ABTOMaTUYECKOE yrnpaBneHne 1 6anT 1 — BK/IOYEHO
CKOPOCTbIO 2 — BbIKJIKOYEHO
8 KonnyecTBo NepenoBTOPOB NakeTa 1 6anT oT1lp015
16 [Nepunon nepenavm AaHHbIX 1 6anTt 1-1uvac
2 — 6yvacos
3 —12 yacos
4 — 24 yaca
5 = 5 MUHyT
6 — 15 MUHYT
7 — 30 MUHYT
38 OTnpaBnaTb TPEBOXHOE COObLleHne 1 6anT 1 — Mpw 3aMbIKaHUK
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39

48
49

55
85
86

Nno OXpaHHOMYy Bxoay 1

OTnpaBnaTb TPEBOXHOE COObLLEHNE
MO OXPaHHOMY BXOA4Y 2

Bpemsa nporpesa aatymka
MNepron c6opa AaHHbIX

HYacoBom nosc, B MUHyTax
HuxHMM nnmuT Toka, B8 MA*100
BepxHu numuT TOoKa, B MA*100

PeBun3ma N2 14 o1 26.07.2022 (‘

1 6anT

1 6anT
1 6ant

2 6anT
2 banTa
2 6avTa
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(3aKkpbITHN)

2 — NpW pasmbIKaHUN
(OTKpbITNN)

3 — NPV 3aMbIKaHUK U
pa3MblKaHUK (OTKPBLITUN U
3aKpbITUN)

1 — nNpw 3aMblkaHUK
(3aKpbITUN)

2 — NpW pasMbIKaHUK
(oTKpbITUN)

3 — Npw 3aMbIKaHUN K
pa3MblKaHUK (OTKPBLITUN U

3aKpbITUN)

oT 1 po 255
1-1vac

2 — 6 4acos

3 —12 yacos

4 — 24 yaca

5 = 5 MUHyT

6 — 15 MUHYT

7 — 30 MUHYT
o1 -720 po 840
OT1 200 po 2500

O71 200 o 2500
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YcTpowncTtBa Bera TI1-11 fOMKHBI XPaHUTHCS B 3aBOACKOWM YMaKOBKE B OTariMBaEMbIX
nomeLleHuax npm temnepatype oT +5 °C o +40 °C n OTHOCUTENBHOW BAAXKHOCTU He 6onee

85%.

TpaHCNOPTMPOBaHME YCTPONCTB AOMYCKAETCS B KPbITbIX FPY30BbIX OTCEKax BCEX TUMOB
Ha Ntobble paccTosaHMs npun Temnepatype ot -40 °C go +85 °C.

24 PeBun3ma N2 14 o1 26.07.2022



Bera TI-11 / PykoBOACTBO MO 3KCMAyaTaumnm @ Beaa

A B C O N 1O T

6 KOMITJIEKT MOCTABKWU

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.

PeBusnga Ne 14 ot 26.07.2022 X 25



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».

[apaHTUNHBIM CPOK YCTPOWCTBA — 36 MecsLEeB.
[@apaHTUS HE PACMPOCTPAHAETCS Ha SNIEMEHTbI MUTaHUS.

[apaHTUNHBIM CPOK 3KCrlyaTaumm WCYUCNSETCS CO AHS OTMETKM O MPOoLaxe B
nacnopTe W3L4enuns, a npuM OTCYTCTBMM TaKOW OTMETKM C [aTbl BbiNycka. B Tedenue
rapPaHTUMHOrO CPOKa M3roTOBUTENL OOS3aH NPefOCTaBUTb YCAYTY MO PEMOHTY UM 3aMEHNTb
BblLLUeLIee N3 CTPOS YCTPOWCTBO UM €ro COCTaBHbIE YaCTMW.

M3rotoBUTENb HE HECET FapaHTl/ll7IHbIX 0643aTeNbCTB npwn BbiIxoae mn3genma m3 CTpo4d,
ecnu.

© um3penve He UMeeT NacnopTa;

® B macrnopte He npocTtaieH wtamn OTK wn/vnn OTCYTCTBYeT Haknemka C
nHPopmMaumen o6 yCTPONCTBE;

@ 3aBoackon Homep (DevEUI, EMEI), HaHeCéHHbIN Ha M3aenne, OTIMYaeTca OT
3aBoackoro Homepa (DevEUI, EMEI), ykazaHHOro B nacnopTe;

® u3genMe NoABEPranoCh BMeLIaTeNbCTBAM B KOHCTPYKLMIO U/UAK MPOrpaMmmHoe
obecrneyeHune, He NPefyCMOTPEHHbIM SKCMyaTaLMOHHOMN AOKYMEHTaLMen;

® u3Jenme MMeET MeXaHWYeCKMe, INeKTPUYECKne W/UIU UHbIE MOBPEXAEHNS U
nedeKTbl, BO3HUKLWIME TMPU  HAPYLWEHUW YCNOBUM TPAHCMOPTUPOBAHUS, XPaHEHUS W
aKCnayaTaumu;

® u3nenMe UMeeT C/ellbl PeMOHTa BHE CEepPBMCHOrO UeHTpa npeanpustus-
N3roTOBUTENS;

® KOMMOHEHTbl  M3A4enns WMeT BHYTPEHHME  TMOBPEXOEHWS,  Bbl3BaHHblE
nornagaHMem BHYTPb MOCTOPOHHUX NMPEAMETOB/KUAKOCTEN U/UNN CTUXUNHBIMN 6eACTBUSMU
(HaBOAHEHME, MOXap U T. N.).

CpelHn CPpOK CNyX6bl nsgenuns — 7 net.

MpY BO3HUKHOBEHUU FAPAHTUMHOrO Cryyas ciefyeT 0o6paTUTbCS B CEPBUCHBIN LEEHTP
no agpecy:

630009, r. HoBocunobupck, yn. bonbwesncrckas, 119A
KoHTakTHbIN TenepoH +7 (383) 206-41-35.

e-mail: remont@vega-absolute.ru
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NHOOPMALIMA O AOKYMEHTE

3aronoBokK YcTtponcteo LoRaWAN Bera TI1-11
Tun LOKYMeHTa PykoBoACTBO

Kon LOKyMeHTa BO2-TI111-01

Homep 1 nata nocnenHewn pesmsnm 14 o1 26.07.2022

cTopus pesmsui

Pesusuna [aTa Mma KommeHTapum

01 15.09.2017 KEB [ata co3gaHunsa OOKYMEHTa

02 03.10.2017 TUWN Menkume npaBku

03 26.10.2017 KEB T[loakntovyeHume BHeWHEro o6opyaoBaHns o6aBneHo

I3meHeHunsa B MpoToKkone obMeHa: Tabnmua PaclumdpoBka

04 10.01.2018 TIKIT
OUTOBOIrO Mons «3Ha4Y€HUS OCHOBHbIX HACTPOEK»

N3meHeHus B pasaenax «OnucaHne KOHTaKToB» 1 «Bknaaka
05 19.06.2018 TWWM «Bera TI1-11». B TexHUYECKNX XapaKTepPUCTNUKaxX AO6aBNEHa
TOYHOCTb M3MepeHUS TOKA

[lepnon nepefaym AaHHbIX MU3MEHEH, ONeYaTKa B eMKOCTU

06 17.08.2018 TUMA

baTapeu

N3MeHeHMs B TEXHUYECKMX XapaKTEPUCTNKAX, B NPOTOKOE
07 04.02.2019 KEB obMeHa, n06aBNeHO ONWCaHWe HAaCTPOEK MO BO3AYXY,

no6aBneHbl pasaesnbl «MapkUpoBKay 1 «/HAMKaLUA»,
N06aBNEHbl YACTOTHbIE MJIaHbI

08 31.07.2019 KEB OneuvaTka Ha cTp30

I/IcnpaBneHa HETOYHOCTb KaCaT€/IbHO TUMa AaHHbIX NMOoAs
«TemnepaTypa BHYTPW KOpAyCa», MeJikme MpaBKn

09 08.04.2020 KEB

N3MeHeHns B CBS3W C BBEAEHWEM BEPCUOHHOCTM NPOTOKOA
10 21.12.2020 KEB o6MeHa, caM NpOTOKOJ He MeHsanCs
N3MeHeHO KONMYECTBO rapaHTUMHbIX NaKeTOB

icnpaBneHo onncaHme nakeTa TMMna 2 B IpOTOKOEe O6MeHa
11 12.05.2021 KEB HacTp.26 — go6aBneHo nosne 4 6amnTa, cogepaliee Bpems
nakeTa, MU3BMeHeHUs B YCIOBUAX FapaHTUK

12 12.10.2021 KEB [lnaHoBas peBu3nsg LOKYMeEHTaLMMU
13 01.06.2022 XMA [lo6aBneHbl HOBble NEPUOAbI PabOThI
14 26.07.2022 KEB WcnpaBneHne HeETOYHOCTEN

PeBun3ma N2 14 o1 26.07.2022 ‘ 27
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