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@ Beaa Bera SH-2 / PykoBoAcTBO Mo aKchayaTaumm
u A B C O N ©O T

HacToswee pyKOBOACTBO pPacCnpOCTPaHAETCA Ha YHMBepCanbHbin mMoaem Bera SH-2
(nanee — moaem) npounssoactea OOO «Bera-AbconoT» 1 onpenenset NOpsAOK YCTaHOBKN U
NOAK/IOYEHMS, @ TaK)KE COAEPKMUT KOMaHAbl YNPaBNeHUs 1N onmcaHmne GyHKLMOHana.

PyKkoBOACTBO npefHa3Ha4YeHO [ANig CneumanmcTtoB, O3HAKOMJEHHbIX C  MpaBuaamm
BbIMOJIHEHMS MOHTAXHbIX PaboT B O6MACTU Pa3IMYHOTO SNIEKTPOHHOIO U 3NEKTPUYECKOro
060pyAOBaAHUS.

OO0 «Bera-A6contoT» COXpaHSEeT 3a COOOM NPaBo 6e3 NpeABapUTENbHOIO yBeAOMIIEHMS
BHOCUTb B PYKOBOACTBO W3MEHEHWS, CBSI3aHHble C YJydylleHMeM O6OopyAOBaHMA U
NPOrpPaMMHOro obecneyveHus, a TakxXe Ans YCTpaHeHWs OneYaToK M HETOYHOCTEN.
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Bera SH-2 / PykoBoACTBO Mo aKcMyaTaumm »a Beea

HA3HAYEHUE YCTPOMUCTBA

YHuBepcanbHbin Mogem Bera SH-2 npegHasHayeH Ans c60pa [AaHHbIX C BHELLUHWX
NOAK/OYEHHbIX YCTPOWCTB C NOCNEAYIOWMM HAKOMEHNEM U Nepefadyent 3TUX AaHHbIX B CETb
LoRaWANE®.

Y Mogema ecTb ABa UMPPOBbIX BXOAA, KOTOPbIE MOTYT 6bITb HACTPOEHbI KaK MMMYIbCHbIE
WU KaK OXpaHHble. KpoMe Toro, yCTPOMCTBO UMEET [iBa aHaNOoroBbIX Bxoaa, nHTtepdenc 1-Wire
n nHTepdenc RS-485.

DNEeMEHTOM MUTaHUS AN MOAEMA MOXET CAY)XUTb OAHA WM [BE BCTPOEHHbIE 6aTapeu
eéMKocCTbio 6400 MAY Kaxkaas, TM60 BHELHMN UMCTOYHUK NUTaHmea 9...36 B.

OyHKUMOHAN MoaeMa MO3BONSET MOAABATb MUTAHWE Ha BHELWIHME AaTYMKK nepen mnx
onpocoM. B uenax nuTaHuMa MoaemMa npenycMOTpeH npeobpas3oBaTe/lb HampsXeHus
NOAHMMAIOWMN YPOBEHb A0 24 B Ha uenu nuTaHus BHEWHUX AaTymkoB. ONpocC BHELIHMX
0aTYNKOB 4yepe3 uHTepdpenc RS-485 MOXHO MpoOM3BOAUTL B PEeXMMax MPO3PavyHOro
paguokaHana, B pexxmme npotokona ModBus RTU mam ¢ NOMOLLbIO NOJIb30BaTENLCKMX 3aMPOCOB.

OnuntenbHoe xpaHeHMe 060pyAOBaHUS BHE paboyero pexuma rnpuBoanT K
naccuBaumu 6artapeu, YTO BNOCNEACTBMM He NO3BOAsSieT O60pPYyAOBaHMUIO
paboTaTb B 3aiBNEHHOM peXunme.

Ona KoppekTHOM paboTbl Nepen 3anycKoM O60pyAOBaHMS NpoBeauTe
npouecc pgenaccmBaumn. WMHCTpyKuum no npoBepeHuio Bbl MoxeTe
3anpocuTb NO agpecy support@vega-absolute.ru

~.

MNepenavy CoObpaHHbIX AAHHbBIX YCTPOMCTBO BbINOAHSAET No TexHonormm LoRaWAN.
ANITOPUTM PABOTDI

Mepen Ha4anOM NCMONb30BAHUA MOAEM HEOBXOAMMO aKTMBMPOBaTh B ceTn LORaWANE®.

YcTtponcteo SH-2 noanepxurBaeT ABa cnocoba aktmeaumm B cetn LoRaWAN® — ABP n
OTAA.

Cnoco6b ABP. lNocne HakxaTus KHOMKW Ha niaTe yCTPOWCTBO Cpasy HauMHaeT paboTaTb B
pexmme « AKTUBHbINY.

Cnoco6 OTAA. locne nogayn nuUTaHUS YCTPOMCTBO HAYHET OTCYET CAy4YaMHOro
MHTEpBana BpemMeHW OT 1 cekyHAbl OO 5 MUHYT, MO UCTEYEHUIO KOTOPOro MNPUCTYNUT K
OCYLLLeCTBIEHNIO NOMbITOK MPUCOEAMHEHUS K CETW.

[Mpy HEOHXOAMMOCTU NepPenPUCOeANHEHNS K CETU TN MHULIMMPOBAHUS BHEOYEPEoHOIO
CeaHca CB$i3M, HEOH6XOAMMO MOAHECTU MarHuUT K AaTumky Xonna Ha 10 cekyHa. YCTpOMCTBO
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OoCywecCTBUT TPW MNOMbITKMN NMpUCoegnHEHNA K CETU B 3adaHHOM TIpn HaCTpOIPIKe YaCTOTHOM
AOnana3oHe.

Mpn nonyyeHMM NOATBepPXAeHUa akTuBaumm B ceT LORaWAN®, ycTponcTtBo noaact
CUTHaN MHOMKATOPOM (CBEYEHME B TeveHne 5 cekyH) N NepenaeT B PeXxum «AKTUBHbIN». Ecnn
BCE MOMbITKM OKaXyTCH HeyAayHbIMK, MOAEM MPOLOMKUT HAKOMNEHME AaHHbIX W 6yaeT
OCYLLLeCTBAATb MOMbITKN NpUCOeanHEHNs K ceTu pa3 B 1 yac.

YCTPONCTBO GOPMUPYET MAKET C TEKYLLMM COCTOSSHMEM C HAaCTpamnBaeMbIiM NEPUOLOM OT
5 MuHYT 0o 24 4acos. [lakeTbl COXPaHAKOTCH B MaMATb YCTPOUCTBA W MepenatoTcs npwu
o4yepenHOM ceaHce CBs3M C ceTblo LORaWAN®,

[Toumepebi

Ecnn nepwon cb6opa pAaHHbIX paBeH 24 4aca, TO GOpMMpPOBaHWE MakeTa OynaeT
ocyuwectenatbcs B 00.00 no BHyTPEHHMM YacaM YCTPOMCTBa

Ecnn nepuopn c6opa aaHHbix 12 yacos, To B 00.00 n B 12.00, 1 Tak ganee.

MNepuvon nepenayvm AaHHbIX MOXKET paBHATLCS 5, 15, 30 MuHyTam, 1, 6, 12 1 24 yacam. [Npu
BbIXO[E Ha CBSA3b YCTPOWCTBO HaYMHAET OTMPAaBAATb NAKeTbl C MOKA3aHMSAMM, HAYMHAA C CaMoro
paHHero. KoOHKpeTHOE BpemMsa nepefadn OaHHbIX HE MOXET ObiTb 3a4aHO, OHO OMNMpeAenseTcs
CNy4YanHbIM O6PaA30M A5 KAXAOrO YCTPOMCTBA BHYTPU BbIBPAaHHOTO Nepmoaa nepenaymn AaHHbIX
C MOMEHTA MNOAK/OYEHNS K CETU.

lMonmep

3ajaH nepwopn nepepadn AaHHbiX 30 MWHYT, HACTPOMKWM npumeHeHbl B 16:40.
YCTPOUCTBOM CJly4arHbiM O6PA30OM BblIOMPAETCs BpeMs rnepenayu naketa B MNOJly4aCOBOM
nepwnop ¢ 16:40 po 17:10, Hampumep, 16:41. Takmm 06pa3oMm, NakeTbl C AAHHOIMO YyCTPOMCTBA
6yayT nepepaBathcs B 16:41, B 17:11, B 17:41, B 18:11 » Tak panee kaxable 30 MUHYT Mo
BHYTPEHHMM Yacam yCTPOMUCTBa.

Bpems BHYTpPEHHMX YaCOB YCTAHABIMBAETCA aBTOMATMYECKU MPU MNOAKMOYEHUM K
ycTpomncTsy vyepe3 USB-UART, no paanokaHany FSK vnm ¢ nomoubito MAC-KOMaHAbI.
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Bera SH-2 / PykoBoACTBO Mo aKcMyaTaumm O Beea

OYHKUMOHAI

YHuBepcanbHbi MogeM SH-2 aBngeTcs ycTponcTBoMm knacca A n C (no knaccudurkaumm
LoRaWANE®, B 3aBMCMMOCTW OT UCTOYHMKA NUTaHMS) N obecrnednBaeT creaytowmin GyHKUMOHanN:

0}

0}

0}

nopaepxxka ADR (Adaptive Data Rate)

paboTa B pexmnme Npo3payHoro paamokaHana LoORaWAN® <-> RS-485
OMPOC BHELWHMX AaTYMKOB No npoTokony ModBus RTU

nojada NUTaHMA Ha BHELWHWe aatyunkm (24 B)

«MPOrpeB» AAaTYMKOB Nepen OnpoCcoM

paboTa yCcTpomncTBa B knacce A (no knaccnoumkaumm LoRaWAN®) npm nutaHum ot
BCTPOEHHOM GaTapewu

paboTa ycTponcTa B knacce C (no knaccudurkaumm LoRaWAN®) npn nutaHum ot
BHELUHEro NCTOYHMKA

noanepXkKa OTNpPaBKM NMNakKeToB C NOATBEPXKAEHNEM (HaCTpaMBaeTCﬂ)
noacyeT MMnysibCoOB Ha Ll,l/lq)pOBbIX BXOOaX B pexXmnme <<l/lMI'IyJ'II::CHI::Il;I>>

BO3MOXHOCTb NMepeK/Iio4eHNA BXOOOB B pPeXMM <<OXpaHHbIl7I>> Ana nogkKJiro4yeHns
BHELWHMX OXPaHHbIX OaTYNKOB N T. .

n3MepeHne Temnepatypbl C nomMouwblo aaTtymkoB DS18B20 (BO3MOXHO
noakntoyeHve go 10 gatyumkos)

BO3MOXHOCTb 3aJaBaTb M KOHTPOAMPOBATb BbIXOL 3a MOPOrM TemnepaTypbl O1s
naTymkoB 1-wire

N3MepPeHMe HanpsHKeHMs Ha OBYX aHaJIOrOBbIX BXO4AaxX B Anana3oHe oT 2,5 0o 21 B
oyepenb OTMPABKM MNAKETOB NMPY HEBO3MOXHOCTM AOCTABKM

NPMBS3Ka NOKa3aHUM K BHYTPEHHEMY BPEMEHM YCTPOMCTBA

BHEOYepeaHOW BbIXOA Ha CBS3b MPW CpabaTbiBaHMM OXPaHHbIX BXOAOB

M3MepeHMe TemnepaTypbl BCTPOEHHbIM AAaTYMKOM Ha MaaTe YCTPOMCTBO (He
noanep»KMBaeTCs B rev.2)

M3MepeHme 3apsaaa BCTPOEHHOM 6aTapen B %
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MAPKWUPOBKA
MapKnpoBKa yCTPOWCTBA BbINOHEHA B BUAE HAaKIENBAEMOM STUKETKU, KOTOPAas COAEPXKNT:

@ HaumeHOBaHWe n3penus;

@ DevEUI;

@ Mecau nrog BbIMYyCKa n3genns.
ITUKETKA pacrnojiaraeTca B Tpex MECTax - Ha Koprnyce yCTpOl;lCTBa, B Macnopte U Ha

YyNaKOBOYHOM KOPOG6Ke.
KpoMe TOro, Ha ymakoOBOYHOWM KOpPO6Ke pacronaraeTcs AOMOJHUTENbHAs 3TUKETKA,

coaepyallas:
® WHbopmaumio O BEPCUM BCTPOEHHOTO NMPOrPamMMHOro o6ecrneyeHus;

®© QR-KOA, B KOTOPOM COLEPXKATCS KIOUM aKTUBaLMKM yCTponcTBa B ceTi LoORaWAN®

N apyrme naeHTuduKaTopsl.
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XAPAKTEPUCTUKWN YCTPONCTBA

OCHOBHbIE
Bxonbl undposbie 2
MakcmmanbHas YacToTa MMnNynbCHOro curHana 200 Iy
Bxozbl aHanorosble 2
JlnanasoH n3MepsaemMoro HarnpsHKeHus 0..21B
Tun LaTYMKOB TeMnepaTypbl ANs WUHbI 1-wire DS18B20

NHTepdenc

NHTepdenc ons noakntodeHuns K MK
[ana3oH paboynx TemnepaTtyp

KaHanbl cBS3M

[Mepwnon BbIxO4a Ha CBSI3b

[Mepuon HakonaeHUss OaHHbIX

O6beM NamMaTV 4N HAKOMNEHUS NMAKETOB

1-Wire / RS-485

UART, paamokaHan FSK

-40..485 °C

LoRaWAN®

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

LORAWAN®
Knacc yctponcTtea LoORaWAN® AncC
KonnyecTtBo kaHanoB LoRa 8

YacToTHbIE NnaHbI, noaaepxXaHHble No
YMOIYaHUIO

YaCcTOTHbIE NNaHblI, OOCTYrMHbIE MO 3aKa3

Cnocob akTuBauum B cet LORaWAN®

Twnn aHTeHHbI LORa

YyBCTBUTENBHOCTb

JanbHOCTb PaiMOCBA3M B MIOTHOW FTOPOLACKOW
3aCTpounkKe

JanbHOCTb PaanoOCBA3M B CE/IbCKON MECTHOCTM
MowHOCTb NepeaaTymKa no yMOYaHMIo

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

IN865, AS923, AU915, KR920, US915

ABP n OTAA
BHeLLHSAS
-138 dBm
[0 5 KM

00 15 km
25 MBT (HacTpanBaeTcs)

NMATAHUE

EMKOCTb BCTpOEHHOWM 6aTapen
HanpsiykeHne BHeLIHero nMTaHus
Bbixo NTaHMs AN BHELWHUX OATYMKOB

6400 / 12800 mAyY
9..36B
24 B (Tok He 6onee 50 MA)

KOPIYC

Pa3mepbl kopnyca 6e3 y4yeTa pa3beMoB
CTeneHb 3alMTbl KOpMyca
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[abapuTbl
Bec

Bera SH-2 / PykoBoacTBO Mo akcnyaTaumm

YIMAKOBKA

165 x 118 x 57 mm
0,410 kr
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Bera SH-2 / PykoBoACTBO Mo aKcMyaTaumm ()

HACTPOWKN MO YMONYAHUIO

NMAPAMETP 3HAYEHUE
YacTOTHbIN NNaH RU868
Cnoco6 akTmBauum B ceTu OTAA
ABTOMaTMYECKOE YNpaBieHNE CKOPOCTbIO  BK/IIOYEHO
3anpalurBaTb NOATBEPXAEHME BbIK/TIOYEHO
3a/lepXKa OTKPbITWS NEPBOro NpyemHoro - CEKYHAR
okHa (Rx 1 delay)
3ajepxKa Ha noaTeepxaeHne S CeKyHA
npucoennHenus K cetu (Join accept delay)
KonnyecTBO NepernoBTOPOB OTMNPaBKMK 1
CkopocTb DRO
MoLwHOCTb NepenaTymka 14 nbm
[Mepuoa nepenavm AaHHbIX 24 vaca
Mepuoa c6opa AaHHbIX 24 vaca
Yacosow nosc UTC +00:00

Ona n3meHeHms HaCTpOeEK yCTpOl;lCTBa HEOH6XOAMMO MOAKNOYMUTHLCS K HEMY C NMOMOLLbIO

nporpammbl «Vega LoRaWAN Configurator». Bbol MOXeTe ckayaTb €€ Ha CanTe B pasgene
«[MporpammHoe  obecnevyeHne», TaM Xe HaXxoAWTCS PYKOBOACTBO MO paboTe C
KOHPUrypaTOpOM. [1epenTun Ha CTpaHuLLy NPOrpamMmel.

PeBu3ma N2 15 o1 11.06.2026 I 11


https://iotvega.com/soft/config

@ Beea Bera SH-2 / PykoBoACTBO No aKCnayaTaumm

BHEWHWN BUA YCTPOWUCTBA

YcTtponctso Bera SH-2 npeacrtaBneHo B CEPOM MIACTUKOBOM KOPMyCe, CKPYHYEHHOM Ha
BMHTbI. KOpnyc yCTpOMCTBa OCHalleH repMOBBOLOM Tunopasmepa M12. BHyTpu repmoBBoa
YCTaHOBMIEH YMIOTHUTENb, O6ECMNEeYMBAIOLLMN COONIOAEHME 3a9BNEHHOM CTeneHU 3allmTbl
KOpryca yCTPOWNCTBaA.

2 3
B3
1 =
E=c
lg T

1 — BVHTbHI @ 4 MM X 27 MM, KPECTOBbIE 0
2 — repMoBBOJ TUNopasmepa M12 ang yCTaHOBKM Kabens Kpyrnoro ce4eHns @ 5-6 mm

3 — BbIXO[ BHewHew aHTeHHbl LoRaWAN

BHyTpeHHee cTpoeHMe repMoBBOAa

raika-pukcarop kabenbHoro BBOJA
PE3VHOBOE YNNOTHUTENBHOE KOMNbUO
kopnyc kabensHoro Beosa
PE3UHOBBIN YNNoTHUTENL Kabens
" chykeupylowit saxkam
' 3AKNMHAA raiika
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Bera SH-2 / PykoBoACTBO Mo aKcMyaTaumm '@ Beea
l_J A B C O n W0 T

Bce anemMeHTbl ynpaBneHus v MHAMKALUMMK, @ TAKKEe KOHTaKTbl 419 MOAKNOYEHMS MPOBOLOB
PacnONOXEHbl BHYTPM KOpMyca Ha nnaTe.

' =

4
5
6
- -XT#\ — -X'IiS - - -XT3 - /
DOODD DDDD (DDDD | |
\=p 11
7 HHBHEH [HEHE [5EHH
® N Bé.': N \
r\_/' n:inn N
~& 12
;D! Wt

4 — cBeTOAMOLHbIV UHAMKATOP

5 — kHormka «Reset»

6 — kHoMKa «INIT»

7 — natyuk Xonna

8 — pa3bem ang nogknoveHus USB-UART npeobpasoBaTtens

9 — pasbeM Ans NOAKNMOYEHUS BHELIHEN aHTEHHDI

10 — pasbeMbl Ans NOAKNOYEHMS BaTapen

11 — nepemblyka Ons BKAOYEHWS TEpMUHaNbHOro pesnctopa 120 Om (RS-485)

12 - KOHTaAKTHbIE KNIEMMbI

PeBu3ma N2 15 o1 11.06.2026 13



OMNCAHWVE KOHTAKTOB

14

COUNTY |
COUNT2| * |

Bera SH-2 / PykoBoacTBO Mo akcnyaTaumm

OnncaHme KOHTAKTOB B KNEMMHbIX 610Kax npmnBeaeHO B Tabnuue HMXe.

KoHTakT

NEhEowOVwoONOTUAWNR

O603Ha4yeHue Ha nNnaTte

COUNT1
COUNTZ2
PWR
GND
ADC1
ADC2
RS485_A
RS485_B
ONE_WIRE
GND
+V_EXT
GND

OnucaHue

LUndposon Bxon 1

Lindpposon Bxon 2

Bbixoa NMTaHMS BHELWHWX AaTYMKOB + 24B
3emnd

AHanorosbit Bxoa 1(2,5...21 B)
AHanorosbI Bxog, 2 (2,5...21 B)
VHTepdenc RS-485 A
MHnTepdenc RS-485 B
Vintepdenc 1-Wire

3emns

Bxon BHelWHero nutaHus +
[MTnTaHWe BHelHee -
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Bera SH-2 / PykoBoACTBO Mo aKcMyaTaumm ? Beea

LUndposblie Bxoabl COUNTL n COUNTZ2 moryT paboTaTb KaK B MMMYJIbCHOM, TakK U B
OXPaHHOM pexume. Korga Bxo He NOAKJIKOYEH, HA HEM MPUCYTCTBYET Slornyeckas «1».

B MMNynbCHOM pexmnme yCTPOMCTBO MOACHUTHIBAET KOAMYECTBO MMMYbCOB Ha BXOAE.
Pukcaums NPONCXOAMUT MO Crady UMMyNbCa. B oXxpaHHOM pexunme yCTPOWCTBO OTCNEXMBaeT
M3MEHEHWNE COCTOSHMS BXOAA M OTNPaBAseT COObLLEHNE B CETb NPU BO3HMKHOBEHMN OLHOIMO U3
COBbITUIM: OXPaHHAas Lienb 3aMKHYTa, Pa3OMKHYTa, MM B 060X cnyyasx. BeilbpaTb cobbITMeE, NO
KOTOPOMY O6yAeT MPOUCXOAUTb CpabaTblBaHME OXPAaHHOrO BXOAA, MOXHO C MOMOLLbIO
npunoxeHns «Vega LoORaWAN Configurator».

B Moameme npuCyTCTBYeT HacTpauBaeMbit GUAbTP MMMNYNbCOB (aHTuapebesr). [Ang
KaXAOro MMMYJIbCHOrO BXOAa UMEETCH BO3MOXHOCTb HAaCTPOUTb MapaMeTpbl: MUHUMASbHAS
LJNTENbHOCTb MMMYJ/bCa U MUHWUMaNbHaa LNUTENbHOCTb May3bl Mexay. [loacyetr Mmnynbcos
ocyuecTtengeTcs ang yactot go 200 .

MakcrmanbHasg BO3MOXHasa 4acToTa reHepaunn TpEBOXHbLIX NMAaKETOB — Pa3 B 1 CeKyHAay.

AHanorosble Bxogbl ADC1 n ADC2 MOryT vCnosb3oBaTbCA AN U3MEPEHUS BHELUHMX
HaMpsHKeHUW B Anana3oHe oT 2,5 o 21 B.

1-Wire wwuHa nos3pongeTr noakmoumtb A0 10 BHewHux TepmopaTymkoB DS18B20. [na
fob6asneHus gatumka B nporpamme «Vega LoRaWAN Configurator» BO BKknaZLke «COCTOSHUSA»
HaXkaTb KHOMKY «JJO6aBUTb OAMH LATYMK», UAM HaXKaTb KHOMKY «[JO6aBUTb BCe AATYUUKU» LNS
eAVMHOBPEMEHHOTO A06aB/IEHNS BCEX AATYMKOB, MPUCYTCTBYIOWMX Ha IMHUK 1-Wire.

Kaxgomy p[aTumKy Ha3HadaeTcd HOMep — B Nopsake AO6aBNeHWUs, eCnu OaTYMKU
[O6ABNKAIOTCS Ha LUMHY MO OAHOMY, U B CTyYaMHOM NOPSAKE, ECAN AATHYUKU OblIM LOOABNEHbI BCE
cpa3y. Homep ncnonblyetcsa Ang naeHTUdmnKaumm no3numm atymka Ha wmHe 1-Wire. HactpouTb
HOMEP faTyMKa B COOTBETCTBUM C MOPSALKOBOM MO3ULMEN HA LUMHE MOXXHO C MOMOLLbIO KHOTMKM
KOHpUrypatopa «M3MeHUTb MOPSAOK AATYMKOB». BCe JaTUMKM MOXHO YAanuUTb U3 NamMaATu
KHOMKOW «YaannTb BCE AAaTUYMNKUY.

BbIxo4 MUTaHUS BHELIHWX OATYMKOB MCMNOMb3yeTCs OAS MOoAaYM MUTaHUS Ha OOAMH UK
HECKOJIbKO AAaTYMKOB MOAKMOYEHHbIX K MOoAeMy SH-2. HanpshxeHne Ha Bbixoae cocTasnseT 24 B.
Jonyctumbin TOK He po/mkeH npesbiwath 50 MA. B HacTpomkax mMogema npucyTCTByeT
BO3MOXHOCTb HaCTPOWUT BpeMSs «MNporpeBa» AAaTYMKOB — T. €. noJayva NUTaHWUS 3a HECKOJIbKO
CeKkyH[ [0 onpoca.
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HACTPOWKA MMMYJIbCHbIX BXO4OB

Mpy NOAKNIOYEHUN K NPUOOPAM yyeTa C MMMYJIbCHbIM BbIXOLOM HEO6XOANMMO YYMUTbIBATD
OCOB6EHHOCTM WMMyNibCa KOHKPETHOro Tuna npubopa YyyeTa: JApebesr, MUHMMasbHas
ANNTENbHOCTb MMMy/bCa W May3bl. [N 3TOro HEO6XOAMMO CHSATb XapaKTEPUCTUKM MMMYbCa
ocumnnorpadoM UM NONYyYNTb MHPOPMALIMIO OT MPOU3BOAMTENS NPpUBOpPa yyeTa.

B Mmoneme peanu3oBaH crieymasnbHblid NPOrpaMMHbIA GUABTP MMMYIbCOB (@aHTUAPEe6EST).
PunbTp NPeAcTaBneH ABYMS HAaCTPOMKaMUM ONS KaXAOro MMMyNbCHOro Bxoaa (cM. pasgen 4,
BKJaAKa «HacTpolkm»). PacCMOTPMM OCOB6EHHOCTUM HacTpoek ounbTpaumm Ans pasHbIX
NMMYNIbCHbIX BbIXOAOB.

1. MexaHn4YeCK1n MMMNYJIbCHbIN BbIXOL,

O6bIYHO MEXaHNYECKMIA MMIMYNIbCHBIN BbIXOL B MPUGOpPax yyYeTa peanm3oBaH Ha repkoHe,
HO 3TO MOXeT 6bITb M KHOMKA UK Apyras MexaHuka. [NnaBHas npobiemMa TakMx BbIXOAOB — 3TO
Ape6e3r KOHTaKToB. B MOMeHT cnaga M dpoHTa BO3HMKAET MHOXECTBO [AOMOJHUTENbHbIX
NMMYNIbCOB, KOTOPbIE HE HYXXHO y4uTbIBaTb B NoacyeTe. Kpome TOro, AAMTenbHOCTb MMMy bCa
nnaBaeT W 3aBUCUT OT TeKyLlero pacxofa npubopa y4yeTa. [ng KOPPEKTHOro nopcyeTa
Heo6X0AMMO ONpPeaeUTb MUHUMAaNbHYIO ANNTENBHOCTb MNOAE3HOrO UMMYbCa U MUHUMANbHYIO
naysy Mexpy MnofiesHbIMK UMMybCcamu (BCce YTO MeHblle — ape6esr). [onyyeHHble 3HaYeHMUs
Heo6X0AMMO 3a4aTb B HACTPOMKAX MOAEMA.

MUHUManbHas OANTENbHOCTb MOME3HOrO MMMyNbCa — 3TO AJNTENbHOCTb MMMYJbCa,
KOTOpPYIO BblAAET NPUBOP yyYeTa Ha MaKCMMaNbHOM pacxone (MakCMMasbHbIM Pacxol YKasaH B
nacnopTe npuéopa y4yeTa). DTa AIMTENbHOCTb He BK/IOYaET BpeMs Ha Apebesr. MUHUManbHYo
LNNTENbHOCTb May3bl MOXHO 3aAaTb PAaBHOM MWHMMANbHOW LONUTENbHOCTU MMMYyNbCa WU
6onblue, ecnm Heob6xoanMo. O6bIYHO Nay3a Mexay UMMybCaMK Ha MOPSLOK BbiLLE.

MuHUMansHas MUHUManNeHaA
ANUTeNBHOCTE ANUTeNBHOCTE
HMnyneca naysol
—lp
apebesr npebesr npebesr time
2. DNEKTPOHHbIVM MMMYNbCHbIN BbIXO4,

Y 31eKTPOHHOrO MMMYbCHOrO BbIXOAa OTCYTCTBYeT Apeb6e3r (BbIXOA TWUMa OTKPbIThIN
KONNEKTOP). TakoM BbIXOL OObIYHO MMeEeT PUKCUMPOBAHHYIO AANTENBHOCTb MMMYybca. YTO6bI
MoAeM 3adUKCUPOBaAN WMMMY/AbC HEO6XOAMMO 3afaTb B HACTPOMKAX MUHUMAbHYHO
ANNTENbHOCTb MMMYyNbCa MeHbLle, YeM QaKTU4ecKas ONUTENbHOCTb MMMY/bCa, BblAaBaEMas
NPMOOPOM yyeTa.
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MUHKMMansHan MuHMMansHanA
ANWTENBHOCTD ONKUTENBHOCTB
MMNyNbCa naysbl

time
3. MoMUMO GUAbTPaLMM MMNYNbCOB MO ANNTENBHOCTM May3bl U UMMYNbCa B MOAEME
npenycMoTpeHa BO3MOXHOCTb GUIbTpauum MMnynbca no GpoHTY M crnady. ng aetanbHoOM
HAaCTPOWKK cnenyeT O6paTUTbCA K rpyrne mapaMeTpoB GUKCaLMM MMMYNbCOB Ha BXOLaX.
JlOCTyMHbI 3Ha4YeHUs: MO 3aMblkaHMO" (MO cnady), ‘Mo pasmbikaHWo" (MO GPOHTY) MAK "no
3aMbIKaHUIO U Pa3MbIKaHWIO".

VIMNynbCHble BXObl MOLEMa MO YMONYAHUIO HaXOLATCHA B COCTOSHUM JIOTMYECKOW
eanHMLUbl (Pa3OMKHYTbI). ECn Nnpon3BecTr 3aMblkaHMe OOHOro 13 BXxoAoB Ha KOHTakT GND, To
NPOM3OMAET Cnaj CuUrHana AO COCTOSHUS NOTUYECKOro Hyns. [lpm HacTpouke dukcaumm
MMMYySIbCa NO YMONYaHMIO (MO 3aMblKaHMIO) TaKOW MMMYNbC 6yAeT MOCUYNTaH.

Cnap curHana DpOHT cUrHana

fime
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NOAK/TIOYEHWNE TEPMUHAJIBHOTO PE3UCTOPA

Ha nnaTte yCTponCTBa YCTAHOBJIEH TEPMUHANbHbLIN PE3NCTOP HOMMHanoMm 120 Om,
KOTOPbIM MO YMOSYAHWNIO HE aKTUBEH.

Ons akTMBaUMKM TEPMUHANbHOIO PE3NCTOPA HYXHO YCTaHOBUTb MEPEMbIYKY Ha pa3bemM
XP1 Ha nnaTe.

TepMUHanbHbIN PE3NCTOP UCMONb3YeTCs ANS 3alMTbl OT MOMEX Ha AJIMHHOM NMHUK RS-
485, NO3TOMY €ro UMeeT CMbIC/T aKTUBMPOBATb Npu AnvHe nuHmum 100 n 6onee MeTpos.

o
mnces
MMeze e

gL S
Sop[EE

ATk XI5

DODODOD (DDDD

HHHH HEHEHH HHEH P
acrnosoxeHue
® ~ s — pa3béma XP1 Ha
i B Al nnate
zDg W
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MHONKALWA YCTPOWUCTBA

YCTPOMCTBO MMEET CBETOAMOAHbIN MHAMKATOP KPAaCHOrO LBETa, PACMONOXEHHbIN Ha
nnate. MHOMKauma MCNonb3yeTcs Ha 3Tane akTuMBauum ycTtponctea B ceT LoRaWAN® v npu
CMEHe PeXXMMOB PabOoThl.

/'\I I/"'\I
PacnonoxeHue N -
KpacHoro
NHAMKaTOpPa e
Ha rnjiaTte
FU1 E‘
| KDDODD ODDOD (DDODOD
HHHEBE HHHH EHHH
® N ﬁé’f I/‘\
r\_/l g /
-] e
ZDEEI WeT3
CuvrHan vHgmnkaTopa 3HayeHune
Cepus KOPOTKMX .
1HIninm NOoéT npoLecc NpucoeanHeHns K ceTu
BCrbILLIEK
L] OpnHa onvHHas YCTPOWCTBO YCMNELIHO NPUCOEANHEHO K
BCMbILLIKa CeTU 1 B aKTUBHOM pexume
MonbiTKa NpUcoeanHEHNS OKOHYMIACh
] ] | TpW OAVHHbIE BCMbILIKM .
Heyayen
OxungaHue, TM60 yCTPONCTBO
s MocTosHHOE cBeyeHwme

NOAOKIOYEHO K KOHPUrypaTopy
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KHOMKA HA NJIATE YCTPONCTBA

YCTPOMCTBO MMEET Ha NiaTe KHOMKY, OTBEYAIOLLYIO 3a NePEKIOYEHNE PEXMMOB PabOThI.

KHOMKa Ha nnaTe yCTponCTBa paboTaeT cneayowmm ob6pasom

N N
k__/'l S
X2 PacnonoxeHue
(=)(=)
& T m KHoOMKU Reset
S Tm Y &[a]
: aiid Ha nnaTte
'{i%’%l:m
O |05y
¥ 8d -
Eﬂgi __
FU1 E‘
e ~ XT4 ’ XT5 XT3
| KDODOD DDODD [DDDOD PacnonoxeHwune
I=I=i=1=R=R=[=]=Ri=)={=]= kHomkm INIT
® Ha nnaTte
(N sy & O
:_E rBE Eﬂ
EDEEI W
Haxxatune 3HayeHue

AKTMBaLMS NOAKIIIOYEHNS K YCTPONCTBY Yepes

Kopotkoe Haxatue INIT paanokaHan FSK nan nHtepdpenc UART

Yaepxanume kHormku INIT go 3 Bcnbiwek

3anyck npoue bl IPUCOEANHEHNE K CETU
KpacHOro ceetoanoaa (3 cekyHabl) y POUSAYPEI TP A

Yaepxanue kHornku INIT o 5 Bcnbiwek 3anyck npouenypbl POpMUPOBaHME
KpacHoro ceetoamofa (5 cekyHn) BHEOYepeaHOro NakeTa AaHHbIX

Yaepxanue kHornku INIT go 10 Bcnbiwek

C6pOC HaKOMMNEHHbIX MMMYbCOB
KpacHoro ceetoanoaa (10 cekyHa)

HaxxaTtne kHomnku Reset [lepesarpy3ka yCTpPOWCTBa
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PAONOKAHAJ FSK

[ns nokanbHOro 6eCrnpoOBOAHOrO MOAKIOYEHUS K MNEPCOHAaNbHOMY KOMMbIOTEPY B
YCTPOWCTBE peann3oBaHO MeEPEKOYEHNE MEXLY pexnumMamMmmn moaynsumm LoRa un FSK, To ecTb
peanu3oBaH paavokaHan FSK. [ng opraHW3aumm Takoro MOAKIOYEHUS UCMONb3yeTCs
pononHutenbHoe yctponctBo «Bera FSK Dongle», koTopoe noaknovaetcs k USB-nopty
KomMnbtoTepa. ns 4TeHns 1 nsmMeHeHns NapaMeTpoB MOJEMa NCMONb3yeTcs nNporpamma «Vega
LoRaWAN Configurator».

NOAKNKOYEHUE MOAEMA K MEPCOHAJIBHOMY KOMIbIOTEPY

PagmnokaHan FSK nossonsieT opraHM3oBaTb JOKanbHOe 6ecnpoBofHOE (0O HECKOMbKMX
[eCATKOB METPOB) MOAK/IOYEHNE K CHETUMKY AN YTEHUSA U U3MEHEHMS erO NapaMeTPOB.

Ons nogkntoyeHms no FSK notpebdyetcs:

@ ycTtponcTBo «Bera FSK Dongle», koTopoe nogkntovaetca Kk USB-nopTy nepCcoHanbHOro
KOMMblOTEPA;

@ kntou FSK, KoTopbIv MHAMBMAYaNEH NS KAXAOro YCTPOMUCTBa U coaepxmntcsa B QR-koae Ha
HaK/leMBaeMOW ITUKETKE BMeCTe C Ktovamu akTmaumm B cetn LORaWAN® n gpyrumum
naeHTUdUKaTopamm.

nOpﬂ,B,OK nogKna4YeHmd, Cﬂeﬂ,y}OLLl,l/ll;II

1. TMoaknountb «Bera FSK Dongle» Kk USB-nopTy KoMnbloTepa.
2. 3anyctutb nporpammy «Vega LoRaWAN Configurator».
3. HaxaTtb KHOMKy «[1OAKMI0UYNTLCA» B MEHIO C/EBA.

MporpaMma aBTOMaTUYECKN PACMO3HAET TUM YCTPOWMCTBA N MEHIO Bbi6Opa YCTPOMCTBA
CTaHET HEaKTUBHBIM.

£ Bera LoRaWAN konpurypatop 1.0.58 - O X

B E a a Htrsk dongle fAseik: | Russian v

A B C O N KT
Pestam:

Wrbopmawma ob ycTpolicTee HacTpoiiku

SKcnepT - Moaens ycTpolicTea: Bera FSK dongle
H i : RUBE3 -
- Bepaua NO: FSK dongle 0.1 SCTOTHBIM MNEH
Moaens yCTpoRCcTEa

Bera F5K dangle &y OfHOBMTL NpowWMEKY

Bera « dongle

MOWHOCTE NepegaTyMKE: 14 dBm v

CoMs G CoeanHeHE
J NoaknounTecs

Jﬂonmmumbm K YCTPOICTEY YOaNeHHo Yepes FSK

X OTKAOUMTECA

4. HaxaTb KHOMKY «[10Ny4YnTb HACTPOMKM» 1N y6eanTbCs, YTO YaCTOTHbIN NfaH COBnagaeT
C YaCTOTHbIM MNAHOM YCTPOMCTBA, K KOTOPOMY MAaHMpyeTCcs NoakatoveHme no FSK.

5. HaxaTb KHOMKY «[MOAKMOYNTBCS K YCTPOUCTBY YAANEHHO Yepe3 FSK».

6. B nossmslieecs OKHO BBECTU K/toY FSK HY>XXHOro cuétumka 1 Haxxatb « OK».
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FJ MoakniounTeca K ycTpoicTey yepes FSK p

BeeaMTe KN4 4NA NOAKNKDYEHMA: DD-DD-DD-DEI-DEI-DEI-DD-DDl

QK Cancel

7. TlogHecTun MarHuT Ha 1-2 cekyHAbl K OaTyMKy Xonna yCTPpOMCTBA WM LOXAATbCS
aBTOMaTMYECKOro NoaktoyeHns (yCTpOMCTBO aKTUBMpPYET paamokaHan FSK pa3 B age
MWHYTbI).

[Mpou3onaeT NOAK/IOYEHNE K YCTPOMUCTBY, KaK eCliv 6bl OHO ObIIO MoAKMoYeHO no USB,
TONBbKO B MEHIO CNEBA MOSIBUTCSH OKHO C napameTpamu FSK cBa3un. Bce HaCTPOMKM BbIMOMHAKOTCS,
Kak n npu USB noaknwyeHun, C MCMNONb30OBaHMEM KHOMOK «[lonyuynTb HACTPOMKU» W
«[TPUMEHUTL HACTPOWKU».

B MOMEHT aKTMBHOro ceaHca CBfI3U C UCMNONb3OBaHNWEM paamokaHana FSK,
nepenaya pAaHHbix B ceTb LORaWAN® 6yper HepoctynHa. Ecnn 6biam
M3MeHEeHbl HACTPOMKM YCTPOMCTBA, OHO HAYHET npoueaypy perncrpauum B
CeTu 3aHOBO, Cpa3y MNocJie TOro, Kak ceaHc paboTbl ¢ nporpammon «Vega
LoRaWAN Configurator» 6yaeT 3aBepLueH.

NOAKNKOYEHUE MOAEMA K MEPCOHAJIBHOMY KOMIbIOTEPY YEPE3 BET'A USB-UART
NMPEOBPA3OBATEJb

Bera USB-UART npeo6pa3oBaTenib NO3BOASET OPraHM30OBaTb MPOBOAHOE NOAKOYEHME K
MOLeMYy AN YTEHUS W U3MEHEHUd ero rnapameTpoB. [ns noakItoyYeHUss Heob6XoAMMO
npeaBapuTenbHO yCcTaHOBUTL Apameep ang COM-nopta MCP2200 wnm CP210x, koTOpble
MOXXHO HaTW Ha CanTe B pasaene «3arpyskm».

[ns nogknioyeHus notpebyeTcs:

® ycTponcTteo «Bera USB-UART npeo6pa3zoBaTenb», KOTopoe noakatovaeTtcs kK USB-nopTy
NepCOHaNbHOrO KOMMbIOTEPA;

[MopsaAoK MOAKMOYEHNS, CNeayOWnNI:

1. MoakntounTb «Bera USB-UART npeo6pasoaTtenb» k cepBncHomy UART-pasbemy Ha
nnaTe yCTpoMCTBa
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2. lNopknounTb NpeobpazosaTens K USB pasbeMy nepCoOHanbHOro KOMmboTepa

3anycTtutb nporpammy «Vega LoRaWAN Configurator»

4. B nporpamme «Vega LoRaWAN Configurator» B MeHIO CneBa NepeKItoUMTLCS B PEXMM
«3KCMepT», BbI6GpaTb MOAENb YCTPONCTBA M HasHayeHHbin COM-nopT. Nocne sToro
HaXXaTb KHOMKY «[1OAKMOYNTLCS».

W
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PEKOMEHOALUWWN MO MOHTAXY

Ons obecnevyeHns yCTOMYMBOM PaAAMOCBSA3N Mexay 6a30BOW CTaHUMEN M OKOHEYHbIM
YCTPONCTBOM PEKOMeEHAYETCS n3beratb YCTaHOBKM OOOPYAOBaHMS B MeCTa, NpeacTaBasoLwme
CcoboM HenpeofoNMMbIe Mperpaabl AN NPOXOXKAEHUS PAANOCUIHaNA, TaKMe KaK: apMUPOBAHHbIE
NepeKpbITUS U CTEHbI, MOABa/IbHbIE MOMELLEHWS, MOA3EMHbIE COOPYXEHUS U KONOALI, CTaslbHble
Kopob6a 1 T. .

ﬂpm pa3BopavmBaHnn CeETH, BK/IlOYAlOLWEN B Ce65 60/bLIOE KOMMYECTBO OKOHEYHbIX
yCTpOl7ICTB, HEOHXOAMMbBIM 3TANOM ABNAAETCSA BbIMOAHEHME pa60T no paanoryiaHMpPoOBaHNIO C
npoeegeHMeEM HaTypPHbIX SKCNEPMMEHTOB.

Mepen HayaNOM MOHTAXKHbIX PA6bOT Heob6xoAMMO y6eAuTbCcs, YTO Ha
060pyAOBaHUM YCTAaHOB/IEHA NOC/IEAHSAS BepCcus NPOLUMBKU

[ns ocyuwecTBneHns MOHTaXka MOHaZ0bUTCS:

® OTBEPTKa KpecToBas 0;
® HOX A9 3a4MCTKKM MPOBOAA;

© HOYTOYK.
[owaroBbih MOHTaX BbIMSANT CNeayowyM O6pasoM:

1. HacTpoWka BCex yCTPONCTB M MOAKMOYEHNE UX B OOLLYIO CeTb (CM. PykOBOACTBO MO
pa3BOpPaYMBAHMIO CETM) — KaK MPaBUIO BbINONHAETCS B oduce.

2. OnpepeneHne yaayHbIX MeCT 419 MOHTaXa Ha O6beKTE C MOMOLLbIO TeCTepa CETMW.

Ob6ecToumBaHMeE NOAKIKYAEMOro O60pYAOBaAHUS, MPUOOPOB yyeTa U np.

4. Pa3melleHye NpoBOAOB B repMoBBOAe. HEO6XOAMMO NMOMHUTL, YTO MPOBOAA AO/KHbI
6bITb O6beANHEHDbI B €ANHbIN Kabesb KPYr10oro ceyeHms AUaMeTpoM 5-6 MMm.

W

BHyTpu repmMoBBOAA YCTAaHOBNEH YMJIOTHUTENb, oO6ecrneynBaloLmia
co6nioaeHne 3asBJIEHHOW CTENeHW 3aluTbl Koprnyca ycTpoucTea. Mpu
yAaNeHUM YMNNOTHUTENs, a TaKXKe MNpu YCTaHOBKe Ka6ensa papyroro
ANaMeTpa WIN CEeYEeHUS BO3MOXXHO YXyALEeHWEe XapaKTepUCTUK
YCTPOWMCTBA BMJIOTb 4O BbIXOAA U3 CTPOS BC/IEACTBME NonajaHus Baaru
BHYTPb Koprnyca

%
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5. TlopknoyeHne BCex HEOOXOAMMBbIX MPOBOAOB B KNeMMbl SH-2.

6. lNpyv NepBOM NOAKMOYEHNU MUTAHUSA YCTPOMCTBO aBTOMATUYECKU MEPEXOONT B PEXMM
«AKTUBHbBIVM» U MPUCTYMAET K PEMMCTPALNN B CETW.

7. C MOMOLLbIO HOYTOYKa yOeaAnTbCs, YTO YCTPONCTBO YCMELIHO nepeaaeT AaHHbIE.

8. lepen CcOOPKOWM YCTPOMCTBA HEOHBXOAMMO COHPOCUTb  HAKOMJIEHHbIE  MpPWU
TECTUPOBAHUM U MNOAKMOYEHUMN UMMYNbCbl NyTEM MEPEBOAA HAXaATUS KHOMKU B
TeyeHun 10 cek.

9. Cb6opka yCTpOMCTBA.

Mogem SH-2 MoOXeT nuTathCs KakK OT BHEWHEro WCTOYHMKA MUTaHWS, Tak M OT
BCTPOEHHbIX 6aTapen. [1ns paboTbl OT BCTPOEHHbIX BaTapen HEOH6XOAMMO NOAKIKOUYMTL Pa3béM
b6aTapen K OAHOMY M3 Pa3beéMOB MUTAHUA Ha njaTe ¢ mMapkmposkon XP2, XP6 nn6o X1, X3
(oTnMyatoTCsd TONMBKO TUMOM pasbeMa). B cnyyae paboThl yCTPOWCTBA OT ABYX 6aTapen cnenyet
MCMNONb30BaTb O6a Pa3beEMa.

N -
k._/'l N
Xz Pa3sbvémbl gnga
5w noakatovYeHmnsa
6aTapen

A DODODD DDDD (DDDD

HHHHEH HHEH |HEHH

W@ETI2

— RED —
f/ \.I n:l ( \.'
R b _/
8 nae
o8 o P
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PABOTA MOAEMA B PEXXUME MPO3PAYHOTO PAAVNOKAHANA (AOCTYNEH B KTACCE C)

[ns BOSMOXHOCTM MCMNOJIb30OBaHUSA MOAEMA COBMECTHO C Pa3fIMyHbIMU NPOrpPamMMHbIMM
KOMMAeKCaMM Aucnetyepusaumm npnoopoB yYéTa 1M NPOMbILLIEHHOTO 060PYAOBaHUS B HEro
[06aBNeHa BO3MOXHOCTb paboThl B peXume Mpo3payvyHOro pagrokaHana. B atom pexume
MoAeM paboTaeT w3 mexay ceTbto LoRaWAN® 1 noakntoyYeHHbIM BHELWHUM Npnb6opom. SH-2
MoxeT nony4daTb n3 LoRaWAN® ceTun gaHHble, NpeaHa3HaYeHHble A1s BHELHEro yCTPOMCTBa, U
6e3 Kakom-nM6o 0bpaboTKM NepenaBaTb Mx B MHTepdenc RS-485. Ecnm BHelwHee yCTpOMCTBO
OTBeYaeT Ha 3anpoc, MoAeM nepefaéT MoJSlydYeHHble AaHHble O6paTHO B CETb, Takxke 6e€3
06paboTKM, B BUAE OLHOIO MUAN HECKONBbKMX MAaKETOB.

TakVM 06pa3oMm, B pexxMMe Mpo3payHoro paamoKaHana Moaem He GopMUpPYeT 3anpoc u
He o6pabaTblBa€T OTBET OT npubopa Yy4yéTta. O6£3aHHOCTb CHOPMUPOBATL 3aMpPOChl U
aHaNM3MpPOBaTb OTBEThI MONIHOCTBLIO JIOXUTCS Ha BHELWWHee MpuIoXeHne, paboTatoulee ¢ Bera
SH-2 yepe3 ceTb LORaWANE®.

Ons  obecneyeHns paboTbl YCTPOMCTBA B pPEXMME MPO3PavYHOro paamokaHana
Heo6XxoAMMO yCTaHOBUTL cneunanbHoe MO «LoRa MultiCap» n «loT Vega Server» (nm6o nHoe
NPUIOXeHWE, MoAAePKMBatoLLee paboTy ¢ Bera SH-2). MO «LoRa MultiCap» n «loT Vega Server»
MOXHO CKayaTb Ha cawTe |otvega.com. TaM e Ha CTpaHuue TMPUIOXEHUS HaxoOUTCs
PYKOBOACTBO MO MEPBMYHOM HACTPOMKE pPaboTbl YCTPOWCTBA B pPEeXMME MNpO3pavyHOro
paguvokaHana.

B Bera SH-2 pexxnm npo3payHoro pagMokaHana AOCTYNeH TONbKO Npu paboTe MoJemMa B
knacce C (Npy HanMYMKM BHELLHErO NMUTaHMS).

PABOTA MOJAEMA B PEXXUME CAMOCTOATEJIbHOTO OMPOCA

Bera SH-2 moxeT paboTaTb B peXXMMe CaMOCTOSITENbHOIO ONMPOCa NOObIX MOAKMOYEHHbIX
no nHtepdpemncam RS-485 yctpomcTs. Ang atoro B nporpamme «Vega LoORaWAN Configurator»
HY>XHO CO3[4aTb U HACTPOUTb HEOHXOAMMbIE KOMAaHAbl 3aMPOCOB U OXWAAEMbIX OTBETOB. [locne
3TOroO MOAeM HaYyHET OMpaLlMBaTb MOAKMOYEHHbIE YCTPONCTBA C 3a4aHHON NEPUOANYHOCTLIO
oT 1 no 65535 cekyHA nnm cornacHo CTaHAapTHOMY nepuony c60pa AaHHbIX.

[N HACTPOWMKM pexxmmMa CaMOCTOSITENIbHONO ONPOCa HEOH6XOAMMO BO BKaaKe «Bera SH-
2» B BblNagaroweM MeH «OnpawmBaTb MNOAK/IOYEHHbIE YCTPOWCTBA» BblO6paTh MYHKT
«[1pOWN3BOJIbHbBIN».

X Orenrounteca - ~ -
HacTpolikn coeguHeHna Hactpoiikn uHTtepdeiica RS

Mepuog cBopa gaHHbn: 24 yaca A CropocTs: 9600 A
Mepuog nepeaaqn gaHHeIx: 24 vaca - Bt gaHHbN: 8 Bur -
Yacoeo# noac [7]: UTC+00:00 - YeTHocTe: HET -

MeTki BpEMEHW JNA NPO3PaYHOro PagnoKaHana CTonoebix BuT: —— Y -
Onpoc Beikn.

MaodBus RTU

Onpalwmeats NnogknodyenHele ycTpoicTea: WELGITECGH TN

TaiiMayT OTEETA BHELLIHErD YCTPOACTEE:
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B pexxmme caMoCTOsATENbHOrO ONMPOCa MOXET 6bITh 2 BapmaHTa paboTbl. BO Bcex pexnmax
AKTVBEH «MPO3PaYHbIM pagnoKaHan» 1 nepuogmnyeckas oTnpaska MHGOPMaLMM O HAKOMIEHHbIX
MMMyNbCax, TPEBOrax M NPOYMX NapaMeTpoB yCTponcTea Bera SH-2.

CaMOCTOsITENIbHBIM  OMNPOC  OTK/KOYEH. B 3TOM cnyvae CamMOCTOSITENbHLIN  OMNPOC
NOLKMOYEHHbIX YCTPOUCTB HE MPON3BOAMTCS.

ModBus RTU. O6meH AaHHbIMW C MOAKMOYEHHbBIM K SH-2 yCTPOMCTBOM MpOoMUCXoauT C
ncnonb3oBaHMeM npoTokona ModBus RTU. [Mpn HEOB6XOAMMOCTW 3TOT PEXMM MOXHO
HaCTPOUTb, BOCMOb3OBaBLUNCHL KnaBuwen «[Job6aBuUTb HACTPOWMKYy». B pacKpbiBLUEMCH MeEHIO
MOXHO NPOBECTN HACTPOMKY CNeayOLWMX NapaMeTPOB:

X OTkNHo4NTECA = = =
- Hactpoiikn coegurerna Hactpoiikn uHrepdeiica RS

Mepuoa cbopa aaHHb: 24 vaca = CropocTe: 9600 =
Mepnog nepegaqn JaHHbX: 24 vaca hd BWT gaHHbIx: 8 6ur hd
Yacoson noac [?]: UTC+00:00 hd YetHocTs: HET hd
MeTkn BpemeHn 4nA Npo3paqHoro paguokaHana Cronoesix GuT: 1 cTonogkIii Gut A
TaiimayT OTEETa BHELUHErD yCTpOCTEa: 100 mc =

Onpawmneats NogknoYerHble ycrpoiictea: | ModBus RTU =

HacTpoiikmn BHELIHErD AaTunKa

V| BknrounTs BpemA "nporpeea’ gaTunka, cekyHg | 1

HacTpoiika onpoca ycTpoiicTs

Fa Oaiinosbiii cepeep Slave ID: | 1 + | ®ynkums: | 03 (0x03) Read Holding Registers  ~ | Data: | |

Mask: | |

Pattern: | |

E'BKcnopT HACTPOEK

Ecnn coenano: | OTnpaewTe Beck NakeT ~ Yeranoewte nepuog [7], ¢ |1 Oxwgavne oteeta, ¢ | 1 MeTku Bpemern CRC

i WMmnopr Hactpoex

Yaanute HacTpoiiky

QO Monyunrs HacTpolikn [oBaswnTs HacTpoiiky

Slave ID — appec NOAKIIOYEHHOIO YCTPOWCTBA.
QyHKUMT — GYHKLMS ONPOCa PErMCTPOB No NpoTokony ModBus RTU.

Data — none, B KOTOpoM cnegyet nponucatb PDU cornacHo npotokony ModBus RTU, a
TaKXKe KOHTPOJIbHYIO CyMMYy, ecnan He yctaHosneH ¢nar CRC B rpynne HacTpoOek AaHHOro
3anpoca.

CRC — ¢nar, yCTaHOBKa KOTOPOro pa3pellaeT nnm 3anpewaet otnpasky CRC B cocTtase
naketa B ceTb LORaWAN®.

OxxupgaHme oTBera — nMnapaMeTp, oTBevaloWmm 3a BpeEMA OXMaaHmda OTBETa MNOChe
OTrNpaBKM 3arnpoca. B Ciy4dae, ecam OoTBeT OT NOAKJIKOYEHHOro yCTpOl7ICTBa HE NOoCTynnn B
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TeYeHMEe YKa3aHHOro MpoMeXyTka BpemMeHu, To B ceTb LORaWAN® oTnpasnseTcs nakeT C
COOTBETCTBYIOLEN MHOPMaLMEN.

YcraHoBute nepuosg — BKIOYEHME LAHHOrO NapameTpa MNO3BOJNSET HACTPOUTb Nepuon
OTMpPaBKM 3anpoca B MHTepdenC MNOAKMOYEHHOrO YCTPOMCTBa Oonee rmbko, Hexenm 3TO
npennoxeHo B dopmMmaTe CTaHOAPTHbIX MEPUOAOB COOpa 1 Nepeaadn AaHHbIX.

Mask — Mmacka KOTOpas HaknaAblBaeTCs Ha OTBET OT NOAKJ/IKOYEHHOIO YCTPOMCTBA.

Pattern — nocnenoBaTeNbHOCTb 6aWTOB C KOTOpOl;I CpaBHMBaeETCAd OTBET OT
MOAKTKOYEHHOTO yCTpOl;lCTBa.

MeTtka BpemeHy — dnar, No3BONSIOLMM BKIKOYATL B COCTAB NMakeTa OTNPaB/IIeEMOro B CETb
LoRaWAN® meTKy BpeMeHM, B KOTOPYIO 6blST MPOU3BEAEH ONPOC BHELIHErO YCTPOWCTBRA.

[Tpoumepsi
BapuaHT 1 (nonHoe coBnaaeHume):

B oTBeT Ha 3ampoc, MNOAKMOYEHHOE YCTPOMCTBO OTMPABMAO TaKOW MaKeT AaHHbIX:
010203040506070809 (9 6avT OaHHbIX)

Monb3oBaTenem nponucaH naTrepH (Pattern):
019999990506070809 (9 6anT AaHHbIX)

Monb3oBaTenemM NponmcaHa Macka (Mask):
FFOOOOOOQFFFFFFFF (pasmep mackm — 9 6ainT)

FF — roBOpuT O TOM, 4TO 3TOT 6ANT M3 NaKeTa AaHHbIX OT MOAKIOYEHHOIO YCTPONCTBA,
MOMIHOCTbIO CPaBHMBAETCA C NaTTepHOM (Pattern)

00 — roBOpUT O TOM, YTO ITOT 6ANT HE CPaBHMBAETCA C NaTTepHOM (Pattern)

1011021031041051061071081091
|FFI00100100\FF| FFI FFI FFIFF]
101199199199105 106071081091

BapuaHT 2 (HeT coBnaaeHus):
OTBeT ycTponcTBa: 010203040506070809 (9 6aNT AaHHbIX)
Macka (Mask): FFOOOOOOQOFFFFFFFF (pa3mep mackn — 9 6anT)

MaTtTepH (Pattern): 019999990506070101 (9 6aNT AaHHbIX)
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101102103104105106107108109|
|FFIO0|00|001FF| FF| FF| FFIFF]
101199199199105 106 |07 8K 88 |

Ecam coBraszo — napameTp, 3Ha4YeHWe KOTOPOro Mo3BOASET ONPeAenuTb, YTO cnepyeT
chenaTb C OTBETOM MOAKJIIOYEHHOrO YCTPOMCTBA NOCAe CpaBHeHUs C naTTepHoOM. OTNpaBuTb
ec/in COBMano MM He NPOU3BOANTL OTMPAaBKY. B cnyvae ecnu coBnageHus HeT, NakeT B CeTb
LoRaWAN® He oTnpaBnseTcs.

[MpOn3BObHLIN. B JaHHOM pexunme, Nonb3oBaTeNto npeniaraeTcs nponmcaTb 3anpochl,
KOTOpble 6yayT OTNPaBAATbCS B MHTepdENC MOAKIOYEHHOrO YCTPONCTBA C YCTAHOBAEHHbLIM
nepmoaoMm. Nonb3oBaTenb MOXET 3a4aTb OOYI0 NOCNeA0BaTE/IbHOCTb 6AaNTOB, YTO NO3BOASET
CaMOCTOSITEIbBHO OpraHM3oBaTb PaboTy C YCTPOMUCTBOM, MPOTOKON O6MeHa KOTOPOro He
nogaepxaH B SH-2. [Ins TOYHOW HACTPOWKM HEOOXOOAMMO HaaTb KHOMKY «JJo6aBuTb
HaCTPOWMKY».

OyHKuMoOHan napaMeTpoB  Mask, Pattern ©n  gpyrmx  aHanorMyeH  pexummy
CaMOCTOSTeNIbHOro onpoca no npotokony «ModBus RTU».
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B naHHOM pa3gene onmcaH BMA COObLEHNMS, OTNPaBASEMOro paanomonemom Bera SH-2 B

ceTb LORaWAN®.

B nonsAx, cocTofiux U3 HECKOJIbKMX 6aWlT, WUCMoNb3yeTcs NOPSAOK
cnepoBaHus little-endian

MOJEM BETA SH-2 NEPEAAET CNEAVIOWME MAKETbl B CETb LORAWAN®

1. MakeT C VIH(I)OpMaLI,l/lel;I O HaKOIMJIEHHbIX UMTMYJIbCaX, TPEBOINax Ha OXpPaHHbIX BXO4aX

MepenaeTcs perynsipHoO (COrnacHoO HaCTPOEHHbIM Nepmoaam cb6opa 1 nepeaayn AaHHbIX)
nnn no cobbiTmio Ha LoORaWAN® nopT 2.

Pasmep B 6arTax
1 6ant
1 6ant

4 6anTa
1 6anT
1 6anT
4 6anTa

4 6aviTa

2 6ant
2 6ant

2. [NakeTt 1-wire

MepenaeTtcs perynspHoO (CornacHoO HaCTPOEHHbIM NeproaamM c6opa m

OnucaHue nons

Twn nakeTa (ang paHHoro naketa 0A)

MpuunHa nepenaym nakeTa

00 — Pe3eps

01 — lNakeT creHepupoOBaH MO BPEMEHM

02 — Tpesora Ha Bxoae «COUNT1»

03 — Tpesora Ha Bxoge « COUNT2»

04 — o komaHae 13 KoHbUrypaTopa

05 — o HaxaTnO KHOMKM Ha nnaTe YCTPOWCTBA
06 — o 3anpocy cepsepa

Bpemsa dpopmmpoBaHms nakeTta (unixtime)

3apsa 6atapew, %

Temnepatypa, °C (and rev.2 - peseps, nepenaetcs 00)
Moka3aHus Ha Bxoae 1 (B 3aBUCHMMOCTM OT TMNa -
YUCNO MMMNYNbCOB, NMMH6O COCTOSHMNE

0 — pa3oMKHyT, 1 - 3aMKHYT)

Moka3aHus Ha Bxoae 2 (B 3aBUCUMOCTM OT TMNa -
YUCNO MMMNYNbCOB, NMMH6O COCTOSHMNE

0 — pa3oMkHyT, 1 - 3aMKHYT)

3HaveHue HanpsxeHus (B MB) Ha Bxoge ADC1
3HaveHue HanpsxxeHus (B MB) Ha Bxone ADC2

nmnn no cobbiTmio Ha LoRaWAN® nopT 2.

Pasmep B 6arTax
1 6ant
1 6ant

30

OnucaHue nons

Twn nakeTa (Ang paHHoro naketa OB)
MprunHa nepenaym NakeTa
00 — Pe3eps,

Tun gaHHbIX
uint8
uint8

uint32
uint8
int8
uint32

uint32

uintl6
uintl6

nepenayn NaHHbIX)

Tun gaHHbIX
uint8
uint8
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4 6anTa
1 6anT

1 6anT

2 6anTa
2 6banTa
2 6banTa
2 6banTa
2 6banTa
2 6banTa
2 6banTa
2 6anTa
2 6anTa
2 6anTa

01 — lNakeT creHepupoOBaH Mo BPEMEHM

02 — Tpesora Ha Bxoge « COUNT1»

03 — Tpesora Ha Bxoge «COUNT2»

04 - Mo komaHae 3 KoHbUrypaTopa

05 - Mo HaxaTuo KHOMKKM Ha naaTe yCTPOWCTBA
Bpemsa dopmmpoBaHms nakeTa (unixtime)

Ins rev.2 - peseps

Ins rev.2 - peseps

[TokasaHusa gaTtumka N2l
[Noka3aHus gatymka Ne2
[Noka3zaHus gatymka N3
[NMoka3zaHus gatymka N24
[Noka3zaHus gatymka N25
[NMoka3zaHus gatymka N26
[Noka3aHus gatymka N7
[NMoka3aHus patymka Ne8
[NMoka3zaHus patymka Ne9

[Noka3aHuda natumka Ne10

3) BE23
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uint32
uint8

uint8

uintl6
uintl6
uintl6
uintl6
uintl6
uintl6
uintl6
uintl6é
uintl6é
uintl6

NMHbopMauma O KaxXAOM JaTymke kKoaumpyeTcs B 16 6UMTHOM C/oOBe, C MNOPSAKOM
cnepoBaHug Little endian, rae: 11 6uT — 3HayeHMe TemnepaTypsbl (temperature_value), 5 6uT —
HOMep AaTymKa (MPUCBOEHHbINM aBTOMATUYECKU UK Yepe3 KOHOUTypaTop).

Mpumep paszbopa Nons NoKasaHUaMM daTymka 1-wire:

S

@opMyna Ans BblYMCASHUA TeMMepaTypbl B rpaaycax Llenbcus:

t°C = (temperature_value - 600Dec)/10
M3meHeHne Ha 1 6uT temperature_value cooTBeTCTBYET M3ameHeHWio Ha 0.1 rpagyc

Llenbcu

temperature_value

(_'N_Y‘
[o]ofo[o]1]o[1]1][0]1]o[1]0[1]o]o]
/

1
Gur 0

a.

MpuMepbl TemnepaTyp:

PeBu3ma N2 15 o1 11.06.2026

Temperature value

HEX DEC
0x000 0
0x032 50
0x258 600
0x259 601
Ox73A 1850
Ox7FF 2047

Aatuuk Ne 1, Tesmnepatypa 25.2°C

TemnepaTtypa (0-10 61ThI)

—-60,0°C
-55,0°C

0,0°C

+0,1°C
+125°C
JaTynK He HanaeH
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3. [lakeT C AaHHbIMU OT BHELIHErO YCTPOMCTBA A1 PEXMMOB «[1p0o3payHbIi pagmMoKaHan» v

«[1pOU3BOJIbHbIN»

OTnpaBnsieTcs ycTponcTBoM Ha LORaWAN® nopT 2.

Pasmep B 6amTax
1 6anT

1 6ant
2 6anTa
1 6anT

1 6anT

1 6anT

MaCCurB

OnwncaHne nons

Twn nakeTa (ansg gaHHoro naketa 0D) - nakeT ¢
JAHHbIMW OT BHELUHEro YCTPOMCTBA ANS1 PEXMMOB
"MMpo3payHbIv pagnokaHan” n “Mpon3BonbHbIN"
[MTopsaKOBbIM HOMEP HACTPOWKK B KOHGUTypaTope
(ang npo3payHoro paamokaHana scerga 0. OtcyeT ¢
0)

O6wWwmin pasmep NONyYeHHbIX Yepe3 MHTepdenc
JaHHbIX (6aMT)

Pasmep OaHHbIX B TeKyLLEeM nakeTe (6anT)
MopsaKoBbIM HOMepP NakeTa (B cayyae nepesaym
HECKOJIbKMX NaKeTOB, KOrAa AaHHble He MOMeLLAloTCS
B oaunH. OTcyeT c 0)

ObLee KONNMYECTBO NMOATOTOBNEHHbIX K OTMNpPaBke
nakeToB

JHaHHble [1-39 6amnT]

Tun paHHbIX
uint8

uint8

uintl6

uint8

uint8

uint8

4. [NakeT C 4aHHbIMM OT BHELIHEro YCTPOMCTBa A8 pexmnma «ModBus RTU»

OTnpaBnsieTcs ycTponcTBOM Ha LORaWAN® nopT 2.

Pasmep B 6amnTax
1 6anT

1 6anT

2 6anTa

1 6anT

1 6anT

1 6anT

2 6anTa
MacCuB

32

OnwncaHne nong

Twn nakeTa (ong gaHHoro naketa 04) - nakeT C
JAHHbBIMW OT BHELLHEro YCTPOWCTBA 419 PEXMMaA
"ModBus RTU"

[MopsaKOBbIM HOMEP HACTPOWKK B KOHGUTypaTope
(oTcyeT c 0)

O6Wwmin pasmep NOJTyYeHHbIX Yepes3 nHTepdenc
NaHHbIX (6anT)

Pasmep OaHHbIX B TeKyLLEeM nakeTe (6anT)
MopsaKoBbIM HOMEpP NakeTa (B Cayyae nepenayn
HECKONbKMX MaKeTOB, KOrAa AaHHble HE MOMELLAOTCS
B oanH. OTcyeT c 0)

Obuee KONNMYECTBO NMOArOTOBNEHHbIX K OTNPaBke
nakeToB

ALpec CTapTOBOro permcrpa

JaHHble [1-37 6anT]

Tun paHHbIX
uint8

uint8

uintl6

uint8

uint8

uint8

uintl6
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5. [lakeT € AaHHbIMU OT BHELUHErO YCTPOMCTBA A1 PEXMMOB «[1pO3payHbIi pagMoKaHan» u
«[1pOMN3BOJIbHBIN» C METKOMN BPEMEHN

OTnpaBnsieTcs ycTponcTBOM Ha LORaWAN® nopT 2.

Pasmep B 6amTax
1 6anT

4 6aviTa
1 6ant

2 banTa
1 6ant
1 6ant
1 6anT

MaCCurB

OnuncaHue nong

Tun nakeTa (ans gaHHoro naketa 05) - nakeT ¢
J[aHHbIMWN OT BHELLUHEro YCTPOWCTBA A1 PEXXMMOB
"Mpo3payHbiM pagnokaHan' n "TMpounsBoabHbIN" C

MEeTKOW BPEMEHM

Bpems dopmumpoBaHus nakeTa (unixtime)
[MopsaKOBLIM HOMEP HAaCTPOWKKM B KOHGUrypaTope

(oTcyeT c 0)

O6LWwmin pasmep NoNyYeHHbIX Yepes nHTepdenc

JaHHbIX (6anT)

Pa3mMep OaHHbIX B TeKyLeM nakeTe (6anT)
MopsaKOBbLIM HOMepP NakeTa (B Cnyyae nepenaym
HECKOJIbKMX MaKeTOB, KOrAa AaHHble He MOMeLLatoTCS
B oaMH. OTcueT ¢ 0)

Obllee KONMYeCTBO NMOArOTOBNEHHbIX K OTMNpaBKe

NnakeToB
JNanHble [1-35 6anT]

Tun paHHbIX
uint8

uint32
uint8

uintl6
uint8

uint8

uint8

6. lNakeT ¢ AaHHbIMM OT BHELIHEro ycTponctBa Angd pexmma «ModBus RTU» ¢ meTkom

BPEMEHM

OTnpaBnsieTcs ycTponcTBOM Ha LORaWAN® nopT 2.

Pa3smep B 6anTax
1 6ant

4 6anTa
1 6anT
2 6anTa
1 6ant
1 6ant
1 6ant

2 banTa
MacCCuB

OnuncaHue nong

Twn nakeTa (ong faHHoro naketa 06) - nakeT ¢
[aHHbBIMWN OT BHELLHEro yCTPOWCTBA A/19 PeXmnma
"ModBus RTU" ¢ meTkoM BpemMeHmn

Bpemsa dpopmmpoBaHms nakeTta (unixtime)
[MopsOKOBbIM HOMEP HAaCTPOWKKM B KOHGUIrypaTope

(oTcueT c 0)

O6bLWwmin pasmep NoNyyYeHHbIX Yepes nHTepdenc

JaHHbIX (6anT)

Pa3mMep AaHHbIX B TeKyLLEM nakeTe (6anT)
MopsaKOBbLIM HOMepP NakeTa (B Cayyae nepenaym
HECKOJIbKMX MaKeTOB, KOrAa AaHHble He MOMeLLatoTCs
B oaMH. OTcueT ¢ 0)

ObLiee KONMYECTBO MOArOTOBAEHHbIX K OTMPaBKe

MakeToB

ALpec CTapTOBOro perucrpa

NaHHble [1-33 6anT]
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Tun gaHHbIX
uint8

uint32
uint8
uintl6
uint8
uint8
uint8

uintl6é

33



2 Beaa Bera SH-2 / PykoBoACTBO No aKCnayaTaumm

7. lakeT, nepepaBaembli Mpu OTCYTCTBMM OTBETa OT YyCTpoucTBa Ha ModBus wunm

MONb30BaTENbCKUN 3anpoc

Mepenaetcs Ha LORaWAN® nopT 2.

Pasmep B 6anTtax OnucaHue nons

1 6ant Twn nakeTa (ona gaHHoro naketa AA) - nakeT C
NHPopMaumen ob6 OTCYTCTBMM OTBETA Ha
nosnb3oBaTenbCknm nnn ModBus 3anpoc

1 6ant [MopsaKOBbIM HOMEP HACTPOWKM B KOHGUTypaTope

Twun gaHHbIX

uint8

uint8

8. Maker, nepeﬂaBaeMbu?l NMnEn BOCCTaHOBJIEHNN OBbMeHa AaHHbIMU C BHELLIHUM yCTpOl;lCTBOM

npw onpoce vyepe3 ModBus M Nonb3oBaTeNbCKMIM 3anpocC

Mepenaetcs Ha LORaWAN® nopT 2.

Pasmep B 6anTtax OnucaHue nons

1 6ant Twn nakeTa (ong gaHHoro naketa 0C) - nakeT ¢
NHPOpMaLmMen O BOCCTaHOBNEHNM OOMEHA AAHHbIMU
C BHELHUM YCTPOMCTBOM Mnpwu ornpoce vyepe3 ModBus
WX MOJIb30BaTENbCKUM 3anpocC

1 6ant [TopsaKOBbIM HOMEP HACTPOWKM B KOHGUTypaTope

9. lNakeT C HacTporKamm

Mepenaetcs ycTtponcTBoM Ha LORaWAN® nopT 3.

Pasmep B 6antax  OnucaHue nons

1 6anT Twn nakeTta (ans gaHHoro naketa 00) - nakeT ¢
HaAaCTPOMKaMKM YCTPOMCTBA

2 6anTa ID napameTpa

1 6ant InvHa naHHbIX (len)

len 6anT 3HayeHne napameTpa

2 6anT ID napameTpa

1 6anT OnvHa paHHbIX (len)

len 6anTt 3HayeHMe napameTpa

2 6anTt ID napameTpa

1 6anT OnnHa naHHbIX (len)

len 6anT 3HayeHre napamMmeTpa

Twun gaHHbIX

uint8

uint8

Twn paHHbIX
uint8

uintl6

uintl6
uint8

uintlé

uint8
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10. VIHPOPMaLMOHHBLIM NakeT, nepefaeTcs YyCTPOUCTBOM MNOC/e NPUCOEANHEHUS K
ceTu, NM6O Mo 3anNpoCy NOJb30OBaTeNs

Mepenaetcs ycTtponcTBoM Ha LORaWAN® nopt 195.

B naHHOM nmakeTe, Mons, COCTOAWME M3 HECKOJIbKMX 6anT, MMEKT MNPsSMON MOPSAOK
cnenosaHua big endian.

Pasmep B 6anTax
1 6ant

1 6anT

16 6ant
16 6ant

4 6anTa
2 banTa
2 6anTa
2 6anTa
1 6anT

4 6anTa

OnwucaHue nons

Tun nakeTa (Ansa naHHoro naketa C3) — nakeT ¢
nHbopmaumen o6 ycTpomncTee

MpurynHa Nepenayn nakeTa:

0 — aBTOMaTUYECKM NOCNE perncTpaLmnm B ceTu
1 - no 3anpocy

Mpoussoantens (Tekct B ASCII-koae)
Mopenb yctponcTsa (TekcT B ASCII-kone)

[aTa Bbinycka npowmnekmM (unixtime)

AnnapaTHas Bepcus yCTPOUCTBA

Bepcus npownBKM yCTPOMCTBA

Bepcua npoTokona o6mMeHa

3apan 6atapeu, %

KonnyecTBO OTNpPaBAEHHbIX YCTPONCTBOM MaKeTOB

PeBu3ma N2 15 o1 11.06.2026

Twn paHHbIX
uint8

uint8

uint32
uintlé
uintlé
uintlé
uint8

uint32
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MOJEM BETA SH-2 MPUHUMAET NMAKETblI CNEAYIOWNX TUMNOB
1. TlakeT C 3anNpoOCOM HaCTpoOeK

Mepenaetcs npunoxexmem Ha LoRaWAN® nopt 3.

Pasmep B 6antax OnucaHme nons

Twn paHHbIX
1 6ant

Twn nakeTa (ong paHHoro naketa 01) — nakeT C uint8
3aNpOCOM HaCTPOeK

B oTBeT Ha AaHHbIV NaKeT yCTPOMCTBO NpULLIET NMakeT C HAaCTPOWKaMM.
2. [lakeT ¢ gaHHbIMKM 4N9 nepenayvm B UHTepdpenc RS-485
Mepenaetcs npunoxennem Ha LORaWAN® nopT 2.

Pasmep B 6antax OnucaHme nons Twn gaHHbIX
1 6anT

Twn nakeTa (Ang gaHHoro naketa 04) — oTnpaska uint8

JaHHbIX B MHTepdenc RS-485

MacCCuB JaHHbIE

3. 3anpoc COCTOSAHUM

Mepenaetcs npunoxexmem Ha LoORaWAN® nopTt 2.

Pasmep B 6antax OnucaHme nons

Twn paHHbIX
1 6ant

Twn nakeTa (on9 gaHHoro naketa 06) — nakeT ¢ uint8
3aMpOCOM COCTOSAHUMN

B oTBeT yCTpOMCTBO OTNpaBuT nakeT ¢ Tunom OA.

4. [lakeT ¢ KOMaHAOW Ha BHEOYEPEOHOM ONPOC NOAKIKOYEHHBIX BHELIHNX YCTPONCTB

MepenaeTcs npunoxeHmem Ha LORaWAN® nopT 2.

Pasmep B 6antax OnucaHue nons Twnn paHHbIX
1 6anT

Twn nakeTa (ong gaHHoro naketa OF) — nakeT C uint8

KOMaHAOM Ha BHEOYEepPeLHOM ONpPoC NOAKTOYEHHbIX
BHELUHNX YCTPOMNCTB

5. TlakeT ¢ 3anpocom OoTrnpaBky MHPOPMALIMOHHOIO NakeTa
MepenaeTcs npunoxeHmem Ha LORaWAN® nopT 195.

Pasmep B 6antax OnucaHne nons Twn gaHHbIX
1 6anT

Twn nakeTa (ong naHHoro naketa 00) — makeT C uint8

3aMpOCOM OTMPaBKM MHPOPMALIMOHHOTO NakKeTa
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6. [lakeT c HacTponKamu

Mepenaetcs npunoxeHnem Ha LORaWAN® nopT 3, NOAHOCTbIO MAEHTUYEH MaKeTy OT
yCTPOWMCTBA.

Pasmep B 6antax OnuncaHue nons Twn gaHHbIX
1 6anT Twn nakeTa (ang gaHHoro nakeTa 00) - nakeT ¢ uint8
HaACTpPOMKaMK YCTPOWNCTBA

2 6anT ID napameTpa uintl6
1 6anT OnnHa naHHbIX (len) uint8
len 6anT 3HayeHwe napameTpa =mmes
2 6anT ID napameTpa uintl6
1 6anT OnnHa naHHbIX (len) uint8
len 6anT 3HayeHwe napameTpa 0 =mmes
2 6anT ID napameTpa uintl6
1 6anT OnvHa paHHbIX (len) uint8
len 6anT 3HayeHwe napameTpa =mmes

ﬂepeﬂ,aBaeMblﬁl Ha yCTpOl7ICTBO MakeT C HaCTpOl;lKaMl/I MOXET COAEPXKaTb HE BCE
HaCTpOl7IKl/I, noaaepXxmBaeMsblie yCTpOl7ICTBOM, a TOJIbKO TY NX 4aCTb, KOTOPYIO HEoO6Xx0AMMO
MN3MEHNTD.

Tabnunua ID HacTpoek SH-2 rev.2 1 X BO3MOXHbIX 3HaYEHU.

B Tabnuue ykasaHbl 3HavyeHus B DEC, npun oTnpaBke AaHHble 3Ha4YeHUs
TpebyeTcs nepesectn B HEX

ID OdnvHa
. Onucanune lMpuHMMaeMmble 3HaYeHus
HaCTPOWKMU OaHHbIX
4 3anpalwmBaTbh NOATBEPXKAEHME 1 6ant 1 - 3anpawmnBaTb
2 — He 3anpalumBaTh
8 KonnyecTBo NepenoBTOPOB MNakeTa 1 6anT oT1lp015
12 Pexxnm Bxoga COUNTL 1 6anT 1 — MNyNbCHbIN
2 - OXPaHHbIN
13 Pexxum Bxoga COUNT?2 1 6anT 1 — MNyNbCHbIN
2 - OXPaHHbIN
16 [Mepuopn nepenayun AaHHbIX 1 6anT 1-1yvac
2 — 6 4acos
3 —12 yacos
4 — 24 yaca
5 -5 MuUHyT
6 — 15 MUHYT
7 — 30 MUHYT
38 Tun cpaboTkm Bxoga COUNT1 1 6anT 1 — No 3aMblKaHUIO

2-no Pa3MbIKaHUIO
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39

49

55

38

Tun cpaboTkm Bxoga COUNT?2

MNepuon c6opa AaHHbIX

YacoBom nosc, B MUHyTax

Bera SH-2 / PykoBoacTBO Mo akcnyaTaumm

1 6anT

1 6anT

2 6anT

3 — NO pa3MbIKaHMIO U
3aMbIKaHMUIO

1 — no 3aMblKaHUIO

2 — NO pa3MbIKaHUIO
3 — NO pa3MbIKaHMIO U
3aMbIKaHMUIO

1-1vac

2 — 6 4acos
3 - 12 yacos
4 - 24 vaca
5 = 5 MUHyT
6 — 15 MUHYT
7 — 30 MUHYT

o1 -720 no 840
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ObWME PEKOMEHOALINUN

lNepen Havanom paboTbl C YCTPOMCTBOM HEOH6XOAMMO O3HAaKOMWUTbCA C  OaHHbIM
PykoBOACTBOM MO aKCNyaTaumn (aanee — PykoBoacTBO). Icnonb3oBaHME YCTPOMCTBA B LENSIX,
OT/INYAIOLWMXCA OT YKa3aHHbIX B [AAaHHOM PYKOBOACTBE, SIBASETCS HapyLleHUEM MpaBu
akcnayaTaumn. MNponssoamTenb He HeCeT OTBETCTBEHHOCTW 3a /060K yulep6, BO3HUKLLMA B
pe3ysibTaTe MCNOJb30BaHMS YCTPOWNCTBA HE MO Ha3HaYeHMIo.

DKcnayaTaumsa yCTPOMCTBA AO/MKHA OCYLLECTBAATLCS 0b6y4eHHbIM nuuom (no FTOCT IEC
62368-1).

. He npeaHa3Ha4eHO AJiI1 UCNos1b30OBaHNA A€TbMUN N B NOMELLEeHUAX,
J roe MmorytT HaxogomuTbCd AeTu

3anpeleHbl CAaMOCTOATEbHbIA PEMOHT NPU60pPa NN BHECEHME N3SMEHEHUI
B €ro KOHCTPYKLMIO, a TaKXe YCTAaHOBKa J/060ro mnporpaMMHOro
o6ecrneyeHus, Kpome MnporpaMMHoOro ob6ecnevyeHus MNOCTaBASEMOro
npousBoauTenem

@

HenpodeccnmoHanbHO BbINONHEHHAs PEMOHTHas paboTa WM yCTaHOBIEHHOE CTOPOHHEeE
NpOorpaMMHoe obecrneyeHne MOoryT NPUBECTU K NMOJOMKE NPpMbopa, TPaBMam M NMOBPEXAEHNIO
MMyLLLECTBaA.

MpousBoauTeNnb He HeCeT OTBETCTBEHHOCTUM 3a HenpeacKasyemble
NOCNeACTBUS, BO3HMKIUME MU3-3a WUCMOJIb3OBAHMA Ha YCTpPOMCTBe
CTOPOHHEro NporpaMMHoro oéecneuyeHus

©

SNIEKTPUYECKASA BE3OINMACHOCTb

3anpeltaeTcs 3KCnyaTauusi YCTPOWCTBa B6JM3N OTKPBLITOrO OFHA M
NPSMbIX COJIHEYHBbIX JiyYeEW — ISTO MOXET MPUBECTM K MNeperpeBy W
BO3ropaHuio. YCTPOWCTBO JAOMKHO WCMONb30OBaTbCs MNpU TemnepaType
BO3ayXxa B ananasoHe ot -40 °C (-40 F) no +85 °C (185 F)

%

Mpn 0OBHapyXXeHMMN BO3ropaHns HEOOXOAMMO HeMEANEHHO MPEKPaTUTb SKCMIyaTauunto
yCTpOWCTBA. [MpY MCNONb30BaAHNM BHELHENO MUTAaHNS YCTPOMCTBO HEOHXOAMMO OTKOUYNTL OT
MCTOYHMKA MUTaHKus. pn MCNONb30BaHMM aKKYMYNSTOPHOM 6aTapen B KavyeCTBE MCTOYHMKA
NMTaHWA HEOBXOAMMO YCTPAHUTb BO3ropaHMe M OTCOEANHUTb 6baTapeto OT YCTPOMCTBA (M3BNEYb
6aTapeto, TM6O NepepesaTb NPOBOA, BeayLmi K 6aTapee). [locne 3Toro ycTponcTBO 1 6aTapeto
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JJ A B C O I ©O T

HEO6XOAMMO OTMPaBUTb MNPOU3BOAUTEMO AN OCYLLECTBAEHUS AMArHOCTUKM (KOHTaKTb
NPOWN3BOANTENS CM. B pasfene «[apaHTUrHble 065A3aTeNbCTBAY).

|_|pl/l SKCnayaTaunm HEO6X0AMMO He AOMyCKaTb nonagaHna NOoCTOPOHHNX MPEOMETOB B
Kopnyc yCTpOl;lCTBa, 3TO MOXEeT MNpMBECTN K 3aMbIKaHNIO N BO3ropaHUIo. 3ar|peu.laeTc9|
SKCryatauuA yCTpOl;lCTB B OTKPbLITOM U MOBPEXAEHHOM KOpPMycCe.

CnyqaﬁHoe noppexaeHume Kabens ANNEKTPONMNUTaHNA MOXET nNpuBecCtTn K
NOopPaXXEeHUKO NIEKTPUYECKUM TOKOM, a TaKXXe K HEUCNPaBHOCTAM, KOTOpPbI€
HE€ COOTBETCTBYIOT YC/IOBUAM rapaHTUU

3anpellaeTcs norpy»xaTb KOPMNyC YCTPOMCTBa B BOAY, HE PEKOMEHYETCS MOMELATb ero
noa CTPyu BOABI.

3anpeLleHo KacaTbCsl MPOBOAOB, NAT UK KOpNyca YCTPOUCTBA MOKPbIMU
pykamm

Henb3g ncnonb3oBaTb YCTPOWCTBO NOC/E MOMNaAaHNs B HEroO BOAbl. DTO MOXET MNpUBECTU
K TPaBMaM WU MOBPEXAEHWUIO YCTPOMCTBA M €ro HeKOPPEeKTHOM paboTe. B Takmx cny4dasax
HEOH6XOAMMO OBPATUTBLCS B TEXHUYECKYIO MOAAEPXKKY MPOMU3BOANTENS.

MPABUJTA BE3OIMACHOCTU MPU SKCIMNYATALUWNWN BATAPEU

[Mpwn yCTaHOBKe 6aTapen HEOOXOANMO COOMAATb MONIPHOCTD.

[ns nuTaHusa yCTPOMCTBA HEOH6XOAMMO MCMONb30BATh TONILKO OPUrMHasbHble 6aTapewn,
BXOASLLIME B COCTaB KOMMeKkTaumn. Mpu BbiIxoae 13 CTpost 6aTapen Heo6XOAMMO NPUOBPEeCcTm
HOBYIO Yy MPOM3BOAUTENS YCTPOMCTBA. B MPOTMBHOM Clyyae MpOU3BOAMTENb YCTPOWCTBA He
rapaHTUPYeT KOPPEKTHYIO paboTy YCTPOMCTBA.

BaTapeﬂ HEe OOJDKHa WMCNONb30OBaTbhCA B YCJIOBUAX 3SKCTPEMAJIbHO HU3KOro AaBneHnd
BO34yXa, 3TO MOXET NPUBECTU K B3PbIBY NN YTEYKE OrHEOMNaCHbIX BELECTB.

YCTPOMCTBO He MOAXOAMT AAs 3SKCryaTauuu B YCNOBMSX 3IKCTPEMASIbHO HMU3KOro
[aBneHusa Bosayxa (Ha BbicoTax 6onee 2000 m).

BaTapero 3anpeleHo HarpeeaTtb n/mnn noaBeEpPraTb BO34ENCTBUIO OTKPbLITOro rjiaMeHm
n/vnn pa3MeLllaTb BOSIN3U OTKPbLITOro njiaMeHn, n/mnn ,D,eCIDOle/IpOBaTb.

3anpeu.|,aeTc9| BCKpPbIBaTb WIN NbITaTbCA Nepe3apaanTb 6aTape|o, 3TO MOXeT
npuBeCTU K B3pPbiBY, BO3ropaHuUio Win ytTeyke orHeonacHbix sewecTts
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3¢¢eKTI/IBHaFI €MKOCTb 3/1eMEeHTa NTaHUA CHNXXaeTCAa Npun aKcnayataumum B
YCNOBUAX HU3KUX TeMNepaTyp

ﬂpm BO3ropaHnn 6aTapeV| HEJb34 BAbIXaTb MPOAYKTbl TOPEHNA, a TaKXe MPUKacCaTbCAa K
6aTapee He3alWNLEHHBIMN PYKaMMN. ITO MOXeT NMPUBECTUN K XUMNHYECKNM OXOlraM.

ﬂpm nonagaHmm B ra3a 31€KTPOJINTa K3 6aTapeV| HEOB6XOAMMO HeMeaNeEHHO MPOMbITb
rnasa 60MblLNM KOMYECTBOM YNCTOM BObl M KaK MOXHO CKopee O6paTl/ITbCﬂ K Bpa4y.

NMPABUNA BE3ZOMACHOCTU NPU NOBPEXAEHNWN KOPIYCA

[Mpy HOpManbHOM paboTe YCTPOMCTBA KOPMYC YCTPOMCTBA HE HeceT onacHoCTU. [pu
MeXaHMYEeCKOM TMOBPEXAEHUM KOpMyca MOryT oO6pa3oBaThCs OCTpble Kpas W YIibl,
npencraBnsiole cobom MOTEHUMaANbHYKO OMAaCHOCTb AN nofb3oBatens. B atom cnydvae
HEOOXOAMMO MPEKPATUTb 3KCMayaTauuo YCTPOMUCTBA M OTMNPaBUTb €ro MpOM3BOAMUTENO AN
3aMeHbl Kopnyca.

ﬂpm MOHTaXe B COOTBETCTBMMN C HaCTOAWNUM PyKOBO,D,CTBOM O60py,£],OBaHl/Ie He
NPeacCTaBAd€T ONaCHOCTUM O YE/NOBEKa.

NHPOPMALNA OB N3NTYHEHUN

[Mpy NPaBUABbHOM 3KCMyaTauum U COBNOAEHUN PEKOMEHAALNIN MO MOHTaXy YCTPOMCTBO
HE OKa3blBaeT BPeAHOro BO3AENCTBNS Ha YENTOBEYECKNI OPraHM3M U 3N1eKTPOOO6OPYyAOBaHME.

PEWLEHWME PACIMPOCTPAHEHHbIX MPOBJIEM

Mpu O6Hapy>XeHWW AblMa, BO3rOPaHWS, WCKPEHUS, HETUMUYHOIO  HarpeBaHWs,
BO3HMKHOBEHWS GYHKLMOHAbHbBIX OLMOOK, a TakXe Mpu MomnafaHuu BAarM BHYTPb KOPMyca,
YCTPOMCTBO HEOOBXOANMMO OBECTOUUTH MyTEM OTKMIOYEHNS N/UNN U3BNEYEHMWS aKKYMYISaTOpa U
06paTUTLCS B TEXHMYECKYIO MOAAEPKKY MPOU3BOAUTENS.
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Mognembl Bera SH-2 [OMXHbBI XpaHUTbCS B 3aBOACKOW YMAaKOBKE B OTanjMBaeMbIX
nomeleHuax npu Temnepatype oT +5 °C 0o +40 °C n OTHOCUTENBHOM BNAaXXHOCTU He 6onee 85%.

TpaHCNOPTMPOBAHNE MOLEMOB AOMYCKAETCS B KPbITbIX NPY30BbIX OTCEKAX BCEX TUMOB Ha
nobble paccTosHma npm Temnepatype oT -40 °C go +85 °C.
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7 KOMINEKT NMOCTABKW

YCTPONCTBO MNOCTaBASETCS B Cliefytolen KOMMIEKTaLUUN:

YHunBepcanbHbin mogem Bera SH-2 — 1 wr.
AHTeHHa — 1 WwT.
batapes 6400 MAY — 1 nnn 2 wT.!

MacnopTt — 1 wrT.

! KonmnyecTBo NocTaBAgeMblX 2/1€MEHTOB NMUTaHMS 3aBUCUT OT ycnosvuh 3aKa3a
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IsroToBuTeNnb rapaHTUpyeT COOTBETCTBME U3LeNns LEUCTBYIOWEN TEXHUYECKOM
JOKYMEHTaUMM NMpu COBMOAEHUN YCIOBUIM XPaHEHWS!, TPAHCMOPTUPOBAHNSA M 3KCMayaTauum,
YyKa3aHHbIX B «PyKOBOACTBE MO 3KCMyaTaLnUm».

[apaHTUNHBIM CPOK 3KCryaTaumm — 36 mecsaueB. [apaHTUsg He pacnpOCTPaHAETCs Ha
3N1EMEHTbI NUTaHKS.

[apaHTUNHBIM CPOK 3KCMIyaTaum UCHUCISETCS CO AHA OTMETKM O MPOLAaXe B rnacrnopre
M3LENUS, a MPU OTCYTCTBUM TaKOM OTMETKU C AaTbl BbliMyCKa. B TeyeHne rapaHTUMHOro cpoka
N3roTOBUTENbL OOS3aH MPeafoCTaBUTb YCAYTX MO PEMOHTY WM 3aMEHUTH Bblllealee 13 CTpos
YCTPOWCTBO WM €rO COCTaBHbIE YaCTu.

M3roTtoBUTENb HE HECET FapaHTl/Il;leIX 0643aTeNnbCTB npwv BbIXoae n3nenna U3 CTpos, eCin:

® un3genne He NMMeET NnacrnopTa,

® B nacnopte He npocTaeneH wtamn OTK u/mam oTCyTCTBYeT Hakiemka ¢
nHPopmMaumen o6 yCTPONCTBE;

® 3aBoackon Homep (DevEUI, EMEI), HaHeCEHHbIM Ha um3pgenne, OTaMyaeTcs OT
3aBoackoro Homepa (DevEUI, EMEI), ykazaHHOro B nacnopTe;

© usgenne NMoABeprasocCh BMELIATENbCTBAM B KOHCTPYKLUMIO U/MAM NPOrpamMMHOe
obecrneyeHune, He NPefyCMOTPEHHbIM SKCMyaTaLMOHHOMN AOKYMeHTaUmen;

® u3genne MMeeT MEeXaHUYECKMe, SEeKTPUYECKME W/UNN WHbIE MOBPEXAEHUS U
nedeKTbl, BO3HUKLIME MPU  HapPYLEHUN YCIOBUW TPaAHCMOPTUPOBAHMUS, XPaHEeHUS U
aKCnayaTaumu;

© u3genve uMeeT Cledbl PEeMOHTa BHE CEPBMCHOrO LeHTpa Mpeanpusatms-
N3roTOBUTENS;

® KOMMOHEHTbI U3AENNS UMEIOT BHYTPEHHNE MOBPEXAEHMS, BbI3BAHHbIE MOMaAaHNEM
BHYTPb MOCTOPOHHUX MPEAMETOB/XXMAKOCTEN U/UNUN CTUXUNHBIMKU 6eACTBUSMKM (HaBOOHEHME,
noxap v T. .).

CpeLHn CPpOK CNyX6bl nsgenuns — 7 net.

MpY BO3HUKHOBEHWM FapPaHTUMHOIO Ciy4Yas cnefyeT 06paTUTbCS B CEPBUCHbBIN LLEHTP MO
afpecy:

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

e-mail: remont@vega-absolute.ru
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A B C O N1 WO T

NHOOPMALINA O JOKYMEHTE

LoRaWAN® yHMBepCanbHbI MOLEM

3aronoBok Bera SH-2

Tvn LOKyMeHTa PykoBOACTBO

Kon nokymeHTa HEP®.424169.021P3

Homep v naTta nocnegHemn pesmsnm 15 01 11.06.2026
McTopus pesmnsui

Pesusna [JaTta Nms KommeHTapum

01 25.03.2019 KEB JaTa co3paHus JOKYMeHTa

02 05.04.2019 KEB Pa3smepbl koprnyca ncnpasneHsbl

03 15.07.2019 KEB Menkne npaBku

OnmcaHmeHaCTpoeKc6opaL4nepeuaqMﬂaHHuxno

04 0910.2019 | KEB LoRaWAN® 6b1n10 LONONHEHO
Y ®
05 52102019  KEB YcTpomncTBo paboTaeT Tonbko B LORaAWAN® knacce A,
NpaBkK B NpOTOKONE OOMEHA
06 06.07.2020 KEB [MnaHOBBINM MEPECMOTP AOKYMEHTA, MEJIKME MPaBKu
KEB [NepecMOTp OOKYMEHTA B CBA3M C USBMEHEHMEM
07 20.09.2021 YMA NPOLUNBKMU.
[NnaHoBas peBu3ns, HOBblE pasfesbl, HOBas rapaHTUS
08 17.08.2022 XMA Menkue npasku
09 06.06.2023 XMA icnpaBneHa onevyaTka B MPOTOKO/Ie OOMEHa
KpynHoe O6HOBNEHNE OMNCAHNS PEXMMOB U
10 21.06.2024 BAP XapaKTEPUCTUK B CBSA3M C BblIMYyCKOM HOBOW PEBM3UMN
yCTPOWCTBA
1 03.092024 EBAP O6HOBNEHME OMUCAHUS MPOTOKOJIa OBMEHAa OaHHbIMU,
3aMeHa HOMepa AOKYMEHTa
12 04.09.2024 bBAP O6HOBNEHME ONNCAHMA NPOTOKOIa O6MeHa AaHHbIMMN
13 06.09.2024 BAP O6HOBNEHME ONNCAHMA NPOTOKOIAa O6MeHa AaHHbIMMN
14 52042026 HEE AkTyanusaums pasgena «[1paBmia XxpaHeHUsa v
TPaHCMOPTUPOBAHUAY
O6HOBNEHO Ha3BaHMe NpunoxeHns «LoRa MultiCap».
15 11.06.2026 HEE [lobaBneH HOBbIM pa3aen «PekomMmeHaaumy no 6e3onacHoOwm

SKCayaTaunm»
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