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

HacTosiwee pykOBOACTBO PaCnpOCTPAHAETCS Ha YHMBEpCalbHbiM Mogem Bera SH-2
(nanee — mogem) npounseoacTea OOO «Bera-A6contoT» 1 onpenenset NopsaoK YCTaHOBKU U
NOAK/IOYEHMS, @ TaK)KE COAEPKMT KOMaHAbl YNpPaBaeHUs N onmcaHme GyHKLMOHana.

PYyKOBOACTBO npeAHasHavyeHo Ang CrheuuanmucToB, O3HAKOMJIEHHbLIX C  MpaBUaamMu
BbIMOJIHEHUSI MOHTaXHbIX PA6OT B O6JACTU PA3/INYHOTO SNIEKTPOHHOIO U 3NEKTPUYECKOTO
o6opyAOBaHUS.

OO0 «Bera-A6contoT» cCoxpaHseT 3a CO60M NpaBo 6e3 NpeABapUTEIbHOIrO yBeAOMIIEHUS
BHOCUTb B PYKOBOACTBO W3MEHEHWS,, CBSI3aHHble C YJyylleHMeM oO6OopyAoBaHUA U
NPOrpPaMMHOro obecneyveHus, a Takxe Ans yCTpaHeHUs onevYaTok U HETOYHOCTEN.

4 Pesum3na 08 oT 17.08.2022
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HA3HAYEHME YCTPOWCTBA

YHuBepcanbHbi Mogem Bera SH-2 npegHasHayeH ans cb6bopa [OaHHbIX C BHELUHWMX
NOAKJIIOYEHHBIX YCTPOMUCTB C NMOC/EAYIOWLMM HAaKOMIEHNEM U Nepefadyen 3TUX OaHHbIX B CeTb
LoRaWANE®.

Y MmoaemMa ecTb ABa LUMPPOBbIX BXOAA, KOTOPbIE MOTYT 6bITb HACTPOEHbI KaK MMMYJIbCHbIE
WU KaK OXpaHHble. Kpome Toro, yCTpOMCTBO MMEET [Ba aHaJIOroBbIX BXxoAa, MHTepdenc 1-Wire
n nHtepdenc RS-485.

DNeMEHTOM NUTaHUSA 4J19 MOLEMA MOXET CNY>XUTb OAHA WM [BE€ BCTPOEHHble 6aTapen
éMKocTbio 6400 MAY, NM60 BHELUHUMN UCTOYHUK NUTaHMa 5...55 B.

OnntenbHoe xpaHeHWe 060pyAOBaHMSA BHE PAabOYEro pexmnma NpuBoamuT K
naccueauum 6atapeu, 4YTo BMOCNEACTBUM He MO3BOASET O60PYAOBAHUIO
pa6oTaTh B 3asIBJIEHHOM pPeXnme.

[na KoppekTHON paboTbl nepep 3anyckom o60pyAoOBaHUS npoBeauTe
npouecc paenaccueaumn. MHCTpyKUMM Mo npoBepeHuio Bbl MoxeTte
3anpocuTb No agpecy support@vega-absolute.ru

Ny

Mepenavy cob6paHHbIX AaHHbIX YCTPOMCTBO BbIMONHSAET NO TexHonorum LoRaWANL,
AJITOPUTM PABOTHDI

Mepen HayanoM NUCMOJb30BaHMA MOAEM HEO6XOAMMO aKTUBMPOBaTb B ceTn LoRaWANE®.

YcTponcTteo SH-2 nopnepkmBaeT ABa cnocoba aktmBaumm B cet LORaWAN® — ABP n
OTAA.

Cnoco6 ABP. lNocne Ha)kaTus KHOMKKW Ha niaTe yCTPOWCTBO Cpa3y HayMHaeT padoTaTb B
pexunme «AKTUBHbLINY.

Cnoco6 OTAA. lNMocne NoakItoyYeHns NUTaHnUa YCTPOMCTBO OCYLLECTBUT TPWU MOMbITKM
NPUCOeANHEHNS K CETU B 3aJaHHOM MPU HAaCTPOMKE YaCTOTHOM AmanasoHe. [Npun nonyyeHuu
noaTBep)KAeHUs akTMBauum B ceTn LoRaWAN®, ycTpoMcTBO nMoaacT CUrHal MHOMKATOPOM
(cBeYeHMe B TeveHne 3 CeKyH) 1 NepenaeT B PEXUM «AKTUBHbIN». ECIM BCE NOMbITKM OKaXyTCs
HeyAa4YHbIMUK, MOLEM MEPENAET B PEXMM MOHMKEHHOIO SHEPronoTpebNeHUs Ha CYyTKK, Nocne
4ero NOBTOPUT NOMbITKY perncTpaumm B ceTn. Mogem 6yaeT NOBTOPATb MOMbITKM pa3 B CYTKM A0
Tex Nop, NOKa He 3aperncTpmpyeTcst yCrneLwHo.

! MpenycmoTpeHa BO3MOXHOCTb paboThl ycTpoicTea no TexHonorun NB-1oT. [1ns 3Toro Heo6xoAnMO yCTaHOBUTL Ha
ycTpoiicTBo npoLwmneky ais NB-15. NMoapo6Hee cm. «PykoBOACTBO MO aKcrayaTaumm» aas NB-15.
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YCTponcTBO GOPMUPYET MAKET C TEKYLLMUM COCTOSIHMEM C HACTPaMBaEMbIM MEPUOLOM OT
5 MuHYT o 24 4acos. [lakeTbl COXPaHAIOTCH B MaMATb YCTPOMUCTBA W MepenatoTcs npu
ovyepeHOM ceaHce cBs3M ¢ ceTbio LoRaWAN®.

[Mpumepeni

Ecnn nepuon cb6opa pnaHHbiX paBeH 24 4aca, TO POpMMpOBaHWE mMakeTa 6yper
ocyuwectenatbcs B 00.00 no BHYyTPEHHUM YacaM YCTPOMCTBA

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

[Mepuopg nepenayn AaHHbIX MOXeET paBHATbCS 5, 15, 30 MuHyTam, 1, 6, 12 n 24 yacam. Npwu
BbIXO[E Ha CBSA3b YCTPOWCTBO HaYMHaeT OTMPaBAsTb NaKeTbl C MOKa3aHUSIMU, HauMHasg C CaMoro
paHHero. KoHKpeTHOE BpemMsa nepefadn AaHHbIX HE MOXET ObiTb 3aaHO, OHO onpeaenseTcs
Clly4arHbIM O6Pa3oOM A5 KXKAOro YCTPONCTBa BHYTPM BbIGPAHHOIO Nepuoaa nepenadm AaHHbIX
C MOMEHTa MOLKJIOYEHUS K CETW.

[Tpumep

3ajaH nepwopn nepepadn gaHHbiX 30 MUMHYT, HACTPOWKM NpuMeHeHbl B 16:40.
YCTpPOMCTBOM Cny4YarHbiM O6pa3oOM BblIbBUMpPaeTCs BpemMs nepefayn naketa B MNOJy4acOBOM
nepuop c 16:40 po 17:10, Hanpumep, 16:41. Taknm 06pa3oMm, NakeTbl C JAHHOITO YCTPOMCTBA
6yayT nepepaBathcs B 16:41, B 17:11, B 17:41, B 18:11 » Tak panee kaxabie 30 MUHYT MO
BHYTPEHHMM Yacam yCTPOMCTBA.

Bpems BHYTpPEHHMX YacCOB YCTaHaBMBAETCA aBTOMATUYECKM MNPU MOLAKIOYEHUN K
yCTpomncTBy Yepes USB, a Takxxe MOXeT 6bITb CKOPPEKTMPOBAHO Yepe3 ceTb LoORaWAN®,

6 Pesuaunsa 08 oT 17.08.2022
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OYHKUMOHAN

YHuBepcanbHbi MogeM SH-2 aBngeTcsa yCTPONCTBOM Knacca A (No knaccubumkaumm
LoRaWAN®) n o6ecneunBaeT cneflytolmin GyHKLNOHAN:

@ nopaepxka ADR (Adaptive Data Rate)
® noaAep)KKa OTNPaBKM NAKETOB C MOATBEPXKAEHMEM (HAaCcTpamBaeTCs)

v

© BO3MOXHOCTb NEPEKIOYEHNSA BXOOLOB B PEXUM "OXpaHHbIl/I Ana NoAKNOYEHUSA

BHELUHMX JAaTYMKOB U T. 4.
® ouepeab OTMPABKM MNAKETOB NPU HEBO3MOXHOCTM LOCTABKM
® npwuBsA3Ka NOKasaHUM K BHYyTPEHHEMY BPEMEHU YCTPONCTBA
® BHeo4YepeHOM BbIXOA Ha CBS3b MPW CpabaTbiBaHUN OXPaHHbIX BXOAOB
® M3MepeHune TemnepaTypbl

@ M3MepeHMe 3apsaa BCTPOEHHOW baTapeun B %

MAPKMUPOBKA

MapkupoBKa yCTPOMCTBA BbINOJSIHEHA B BULE HAKNEMBAEMOM STUKETKM, KOTOPAs COLEPXKUT:
® HammeHoOBaHWe M3penus;
® DevEUI;
@ Mecau 1 rof Bbinycka usgenus.

ITUKETKA pacnojiaraetca B Tpex MeCTax - Ha Koprnyce yCTpOVICTBa, B Macriopte " Ha

YyMaKOBOYHOM KOPOOKE.
Kpome TOro, Ha ynaKOBOYHOM KOPOO6Ke pacrnonaraetcs AOMOJIHUTENbHAs 3TUKETKA,

cogepXallas:

@ WHpopMaLMio O BEPCUM BCTPOEHHOTO MPOrpaMMHOro obecrnedyeHmns;

@ QR-koA, B KOTOPOM COLEPXKATCS KNOUM aKTUBaLIMKM yCTpomncTBa B ceTh LoORaWAN®
W apyrve naeHTndukaTopsl.

PeBn3ng 08 o1 17.08.2022



XAPAKTEPUCTUKWN YCTPOMNCTBA

Bera SH-2 / PykoBoACTBO Mo aKcMayaTaumm

OCHOBHBIE
Bxoabl undpposble 2
Bxonbl aHanorosble 2

NHTepdenc

USB-nopT

Juana3oH pabounx TemnepaTyp

KaHanbl CBA3U

BCcTpoeHHbIN faTynk TemnepaTypbl
[lepuop BbIxo4a Ha CBS3b

[Mepmon HaKoMNEHNS AAaHHbIX

O6beM NaMaTV 419 HAaKOMNEHUS NMAKETOB

1-Wire / RS-485 (modbus)

micro, type B

-40..485°C

LoRaWAN®

na

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

LORAWANZ®
Knacc yctponcTtea LORaWAN® A
KonunyectBo kaHanoB LoRa 16

YacTOTHbIE NNaHblI, nogaep>xaHHble Mo
YMOJIHaHNIO

YacTOTHbIE NNaHblI, AOCTYyMNHblE MO 3aKa3

Cnoco6 aktuBauum B cet LoORaWAN®

Twn aHTeHHbI LORa

YyBCTBUTENBHOCTb

LanbHOCTb pagmnocCBa3m B MIOTHOM FOPOACKOMN
3acCTpowvkKe

LanbHOCTb pagmMoCBS3M B CEJIbCKOM MECTHOCTM
MouwHOCTb NepefaTymka no yMOoI4aHUIO

RU8B68, EU868, KZ865, npon3BosibHbIN (Ha
ocHoBe EU868)

IN865, AS923, AU915, KR920, US915

ABP n OTAA
BHELLHAA
-138 dBm
0O 5 KM

0o 15 km
25 MBT (HacTpaunBaeTcs)

MATAHUE
EMKOCTb BCTpOEHHOM 6aTapeu 6400 / 12800 MAY
Hanps»xeHne BHeLWHero nmtaHus 5.55B
KOPIYC

Pasmepbl Kopryca 6€3 y4eTa pa3beMoB

96 x 96 x 50 mm

CreneHb 3aWmMTbl KOpyca P67

YINAKOBKA
FabapuThbl 165 x 118 x 57 mm
Bec 0,410 kr

PeBn3ng 08 o1 17.08.2022



Bera SH-2 / PykoBOACTBO MO 3KCMlyaTaumm @ g%eﬂg
HACTPOWKW MO YMONTYAHUIO
MAPAMETP 3HAYEHUE

YacTOTHbIM NnaH RUB68

Cnocob6 akTMBauum B ceTH OTAA

ABTOMaTUYECKOE yNpaBNeHNE CKOPOCTbIO  BKJIIOYEHO

3anpalwuBaTh NOATBEPXKAEHNE BbIK/IIOYEHO

3agiepkKa OTKPbITUS NEpBOro NpuemHoro - CEKyHAa

okHa (Rx 1 delay)

3azepKa Ha NoATBEPXKAEHME S CeKyHA

npucoenuHenms k cetu (Join accept delay)

KonnyecTtBo NepenoBTOPOB OTMPaBKM 1

CkopocTb DRO

MolwHOCTb NepenaTymKka 14 nbm

Mepuon nepenaym AaHHbIX 24 vaca

Mepnopn c6opa AaHHbIX 24 yaca

YacoBom nosc UTC +00:00

Bxopnbl paboTatoT B pexunme NMMYJIbCHbIN

Ins n3MeHeHns HaCTpOeK YCTPOMCTBA HEOOXOAMMO MOLAKIOUUTHCS K HEMY C MOMOLLBIO
nporpammbl «Vega LoRaWAN Configurator». Bbl MO)eTe ckayaTb €€ Ha canTe B pasgene
«[MporpammHoe  obecrneyeHne», TaM Xe HaxoAWTCA PYKOBOACTBO MO paboTe C
KOHOUTYpaTOPOM. [lepenTun Ha CTpaHuLLY NPOrpammbl.

Pesu3uns 08 ot 17.08.2022 T 9
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OX Beea Bera SH-2 / PykoBoACTBO Mo akcnayaTaumm

BHEWHWN BUA YCTPOWUCTBA

YcTponcTBo Bera SH-2 npencraBneHo B CepoM MAacCTUKOBOM KOPMycCe, CKPYYEHHOM Ha
BMHTbI. KOpnyc yCTpOMCTBa OCHalleH repMOBBOLOM Tunopasmepa M12. BHyTpu repmoBBoa
YCTaHOBJNIEH YMIOTHUTENb, O6ECMNEeYMBAIOLWLNM COOMIOAEHME 3aABNEHHOM CTEMeHW 3alluuTbl

Kopryca yCTpOMCTBa.

2 3
®
1 = =
===
e
» | ®

1 — BUHTbI @ 4 MM X 27 MM, KPeCTOBbIE O

2 — repmMoBBOJ, TUNopasmMepa M12 nng yctaHOBKM Kabens Kpyrioro ceyeHms @ 5-6 mm

3 — BXO[, BHELLUHWX aHTEHH

BHyTpeHHee cTpoeHue repmoBBoa

raiika-cpukcaTop kabenbHoro BBoga
PE3UHOBOE YNIOTHUTENBHOE KOMbLO
Kopnyc kabenbHoro eeoga
g 7 _Pe3vHOBbIN yNnoTHUTENL Kabens
‘ _pukeupyrownii saxum
_3aKUMHasn raika

10 ] PeBu3ng 08 o1 17.08.2022



Bera SH-2 / PykoBOACTBO MO 3KCMlyaTaumm
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Bce anemeHThI ynpasneHmsa N MHOAMKaUMn, a TakxXXe KOHTaKTbl 4114 MOAKTIO4YEHNMA MPOBOALOB

PacnoOXeHbl BHYTPM KOpMyca Ha nnaTe.

O

4 — pa3beMbl ANs NOAKIOYEHNS BGaTapen

5 — cBeTOAMOAHbIV MHOMKATOP

6 — KHOMKa 3anycka

7 — KOHTaKTHblEe KJIEMMbl

8 — pa3beM 419 NOAKTIOYEHNS BHELUHEN aHTEHHDI
9 — USB-nopT

10 — cnoT gns SIM-kapTbl

PeBn3ng 08 o1 17.08.2022 ‘r
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OMNCAHWME KOHTAKTOB
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OnucaHme KOHTAKTOB B KJIEMMHbIX 6/10Kax npmBeaeHoO B TabnumLe HUxXe.

KoHTakT O603HayeHue Ha nnate OnucaHue
1 COUNT1 Lindposom Bxopn 1
2 COUNT?2 Linpposon Bxon 2
3 GND 3emMns
4 GND 3emns
5 ADC1 Ananorosbin Bxop, 1 (0...21 B)
6 ADC?2 AHanorosbit Bxog, 2 (0...21 B)
7 RS485_A MHTepdenc RS-485 A
8 RS485_B MHTepdenc RS-485 B
9 ONE_WIRE NHTepdenc 1-Wire
10 GND 3emns
11 +V_EXT [NMnTaHMe BHelwHee +
12 GND [NnTaHMe BHellHee -

LUndposble Bxoabl COUNTL n COUNTZ2 moryT paboTaTb KaK B MMMYJIbCHOM, TakK U B
OXPaHHOM pexunme. Koraa Bxo He NOAK/MOYEH, Ha HEM NPUCYTCTBYET lornyeckas «1».

B MMNyNbCHOM pexmnme yCTPOMCTBO MOACYUTBLIBAET KOIMYECTBO MMMY/IbCOB Ha BXOZE.
duKcaums NPOUCXoAMUT MO Chagy MMMybca. B oxpaHHOM pexmnme yCTPOMCTBO OTC/EXMBAET
N3MEHeHME COCTOSHUS BXOAa U OTMNPaBaseT COObLEHNE B CETb NMPU BO3HUKHOBEHNN OAHOTO 13
CO6bITUI: OXPaHHas Lernb 3aMKHYTa, PAa3OMKHYTa, UK B O60UX Clyyasx. BeibpaTb cobbiTUE, MO

12 T PeBu3ng 08 o1 17.08.2022
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Bera SH-2 / PykoBOACTBO MO 3KCMlyaTaumm

KOTOpPOMY 6yLeT MNPOUCXOAUTb CpabaTbiBaHME OXPAHHOrO BXOAA, MOXHO C MOMOLBIO
npunoxeHuns «Vega LoRaWAN Configurator».

AHanorosble Bxogbl ADC1 n ADC2 MOryT mMCnosb30BaTbCs A4S U3MEPEHUS BHELUHWX
HanpshkeHun B ananasoHe ot O pno 21 B.

NHuTepdencol RS-485 (Modbus) n 1-Wire He MOryT 6bITb MCMNONb30OBaHbl OAHOBPEMEHHO.
MMepeknoyeHne mexay ABYMS UHTepdencam OCyLeCTBASETCS C MOMOLLBIO MNEePEMbIYEK,
KOTOpble YCTaHaBAMBAOTCA Ha pa3beMax XP4 n XP5 Ha nnaTte. Kpome TOro, B KoHburypatope
LoRaWAN® Heo6x0aMMO 3alTh B pasgen «HacTponku nHtepdenca» 1 BbibpaTb peXnm Bxoaa 1-
Wire/ModBus.
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PacrnonoyxeHue | PacrnonoxeHuve |
nepembiyek ans nepembivek ang
pa6oTbl MO paboTbl NO
nHTepdency nHtepdency 1-Wire
RS-485

Nutepdenc 1-Wire noszsonget nogknoumtb 0 10 BHEWHWMX TepmoaaTymkoB. [nd
fob6asneHus natumka B nporpamme «Vega LoRaWAN Configurator» BO BkJ1afike «COCTOSHUSA»
Ha)kaTb KHOMKY «Jl06aBUTb OAMH OATYMK», UM HaxaTb KHOMKY «Jlo6aBUTb BCE OATUYMKM» A1
eAVMHOBPEMEHHOTO A06aBNIEHNS BCEX AATYMKOB, MPUCYTCTBYOLWMX Ha TMHUKM 1-Wire.

Ka>+<,u0My OaTyYMKy Ha3Ha4daeTcd HoOMep — B nopdnke [NOGaBNEHU], eCNn  AaTYUKU
[O6aBIAOTCS Ha LLNHY Mo O AHOMY, 1 B C)'Iy‘-IaVIHOM nopsdaake, eCjsin JaT4mnkKn 6blnn fO6aBNEHbI BCE
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cpa3y. Homep ncnonblyercsa 4ng naeHTudmMKaumm no3numm gatumka Ha wuHe 1-Wire. HactpouTb
HOMEP AaTyMKa B COOTBETCTBUW C MOPSLAKOBOWM MO3ULMEN HA LUMHE MOXHO C MOMOLLbIO KHOMKMK
KOHouUrypatopa «M3mMeHUTb NopsaokK AaT4MKOB». Bce paTymkm MOXHO yhannTb M3 NamMaTm
KHOMKOM «Y0anuTb BCe JAaTYUKUD.
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MHOUKALWNA YCTPOWUCTBA

YCTPONCTBO MMeeT CBETOAMOAHbIN MHAMKATOP KPAaCHOro LBETa, PacrnoJIOXEHHbIN Ha
nnate. MIHOMKauMs MCNonb3yeTcs Ha 3Tarne akTMBauUMW ycTponcTea B ceTn LoRaWAN® mn npu
CMeHE PeXXMMOB paboTbl.

PacnonoxeHune
KpacHoro
MHAMKATOPA —
Ha nnaTte ,@mﬂj%
ang| (D
el (D]
I | Up27
asses A (D ' = ij?l;
BEdEs B L":) T = )
Ra4es_B| n@ I LA = Hﬁﬂ] i =
owe_wnre|| () = ) ﬂ [F;'__Hj
i (SRIAN P @
G (]D u_:\ [
sz (D = wslEEe
O =Dl xP10[elale™ ()
L= P4ee e
Ei(e)
ofr W -
N -
I
- =
~ &)
lEl'.!
R g
CuvrHan uHgmkaTopa 3HayeHune
I I Bcnbiwka paz B S YCTPOMNCTBO HE CMUT/NOAKIOYEHO MO
CeKkyHn, USB
Cepust KOPOTKUX )
HENN MOET npoLecc NpucoeamHeHms K ceTu
BCMbILLEK
] OpfHa pnHHas YCTPONCTBO yCNELWHO NPUCOEAUHEHO K
BCMbILLKA CeTU U B aKTUBHOM peXxunme
NN TpW OJIMHHBIX BCMbILWKKA  YCTPOMCTBO NEPELLIO B PEXUM

«Cknap»
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KHOMKA HA MNATE YCTPOMNCTBA

YCTPONCTBO MMEET Ha MnaTe KHOMKY, OTBEYAIOLLYIO 3a NepektoveHne PEXXMMOB PaboThl.

BOUHTY GD
ol PacnonoxeHue
7 e (D KHOMKM
s | (D |
soed | (D 'y Ha nnaTte
GD WETI m L_%l
Q| e = ==
D] 1% oS = s
o el | (D b= S H r;]l
sl | (D ) = [
ez (] x5 (@] a[w)= -
elion #P10[=lela ()
B
™, s .
I
N s
izl o
s 150
KHonka Ha nnaTe yCTponcTBa paboTaeT Creaytoumm o6pa3om
Haxatue 3HayeHune

NeEPEeBOL B PEXUM «AKTUBHbINY
KopoTkoe HaxaTue (0.5 cekyHAbl)

reHepaumsa nakeTa B YEPHbIN ALK,
Yaep»aHne KHOMKM A0 3 BChbllek pall P -

KPpaCHOro ceetoanoia

nepeso B pexxum «Cknan.
YaepxaHuve KHOMKKW 40 5 BCrbIWeK P ABP A

KpPaCHOro ceetogmnoa
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PEKOMEHAOAUWMU MO MOHTAXY

Ons obecnevyeHns yCTOMYMBOM PAAMOCBA3N Mexay 6a30BOM CTaHUMEN M OKOHEYHbIM
YCTPOMCTBOM pPEKOMEHAYeTCS nsberatb yCTaHOBKM OOOPYLOBaHUSA B MeCTa, MpeacTaBastowme
CO60M Henmpeoao/IMMble Nperpaabl 419 MPOXOXAEHUS PaANOCUTHaNA, TaKMe KaK: apMUPOBAHHbIE
NepPeKPbITUA U CTEHbI, MOABaJIbHbIE MOMELLLEHUS, MOA3EMHbIE COOPYXXEHUS U KONOALbI, CTaJIbHbIE
Kopoba n T. 4.

Mpu pasBopayMBaHMKU CETW, BKOYatoWEen B cebs 60/bloe KOMMYECTBO OKOHEYHbIX
YCTPOWCTB, HEOO6XOAMMbBIM 3TANOM SBASETCS BbINMOJNHEHNE PAabOT MO PAANONIAHUPOBAHUNIO C
NpoBeAeHNEM HAaTYPHbIX SKCMEPUMEHTOB.

I'Iepep, Ha4vaJioOM MOHTaXHbIX pa60T Heo6xoaMMo y6eJJ,VITbC$I, YTO Ha
O60pyAOBaHMVI YCTaHOBJ1€Ha nocsieaHAA BepCUsd NPoOLLNBKA

[na ocyllecTBNEHNSs MOHTa)ka NOHaA06bUTCA:

® OTBEPTKaA KpecToBad 0;
® HOX 414 3a4YNCTKM NPOBOAA;

® HOYTOYK.

[owaroBbii MOHTaX BbIFISAUT cneayrowmnmm O6pa3OMI

1.

W

HacTpolika BCex YCTPOMCTB M MOAK/IOYEHME MX B OOLLYIO ceTb (CM. PyKOBOACTBO MO
Pa3BOPaAYMBAHUIO CETW) — KaK MPaBUIO BbINOJIHAETCS B oduce.

OnpepeneHne yaavHbix MeCT A1 MOHTaXa Ha OObeKTe C MOMOLLLIO TecTepa CeTu.
ObecToumnBaHMeE NOAKIIKOYaEMOro 060pyAOBaHMS, MPUOOPOB yyeTa U1 Mnp.
Pa3melleHne NpoBOAOB B repMoBBoOLe. HEOOXOAMMO MOMHUTDL, YTO NPOBOAA AOJKHbI
6bITb O6bEANHEHDI B €ANHbIN Kabenb KPYTrNoro Ce4eHns AuaMeTpom 5-6 mm.

BHyTpu repmoBBOAA YCTaHOBNIEH YMJIOTHUTENb, O6ecneynBatlomia
co6niofeHne 3asaBIEHHOW CTENeHW 3aluTbl Kopnyca ycTpoucTea. Mpu
yOoaneHun YNNOTHUTENsA, a TaKKe MNpuM YCTaHOBKe Ka6ena papyroro
AVMaMeTpa WIN CeYeHUS BO3MOXHO YXYyALUEeHUEe XapaKTepPUCTUK
yCTpOMCTBa BMJIOTb 4O BbIXOAA U3 CTPOS BC/IEACTBME NonajaHus Baaru
BHYTpPb Kopnyca

SN

N
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[MoaknoyeHne Bcex HeOOXOANMMbIX MPOBOLOB B KNeMMbl SH-2.

[Mpy NepBOM NOAKIOYEHUM MUTAHUS YCTPOMCTBO aBTOMATUYECKM MEPEXOANT B PEXUM
«AKTUBHBIM» U MPUCTYyNaeT K perucrpaumm B cetun. HO ecnm yCTpoucTBO C
NOAKNOYEHHOWM BaTapeen 66110 NepeBefeHO B pexxnm «Cknagy» AnutensHbiM (6onee 5
CeK) Ha)XaTMeM Ha KHOMKY 3anycka (CM. pasgen «KHomka Ha nnaTe yCTPOMCTBa»), TO
BKJIKOYEHME OCYLLECTBASETCS HAXXaTUEM Ha KHOMKY.

C nomoupbto HOYTOYKa y6eanThCs, YUTO YCTPOMCTBO YCMNELWHO nepefaeT AaHHble.
[Mepen CcOOpPKOM YCTPOMCTBA HEOOXOAMMO  COPOCUTb  HAKOIMJIEHHbIE  MpWU
TECTUPOBAHUMN U MOAKIOYEHUM UMMYbCbl NyTEM MEPEBOAA YCTPOMCTBA B PEXUM
«Cknag» HaxaTuem KHOMKM B Te4eHnmn 5 cex.

BKJIIOUNTb YCTPOMCTBO, HaXKaB KHOMMKY 3anycka.

10. Céopka ycTpomncTaa.

Mogem SH-2 MoOXeT nuTaThCs KakK OT BHEWHEro WCTOYHMKA NUTaHWS, Tak U OT
BCTpOeHHOM 6aTapeun. [1ng paboTbl OT BCTPOEHHOW 6aTapen HeOBXOAMMO MOAKIIOYNTL PA3bEM
6aTapen K OOHOMY M3 Pa3beEMOB MUTaHKMA Ha naaTe ¢ MapkmpoBkon XP7 nnbo XP6. B cnyvyae
pPaboTbl YCTPOMNCTBA OT ABYX 6aTapen cneayeT UCNOb30BaTb 06a pa3bema.

LT

i "
CEHT () 3
o angl| (D | 2 v:—@ . %
74@3 g
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B
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VD27
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Pa3sbémbl ans
NOoAKNOYEHUS

6aTtapen
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B naHHOM pa3aene onucaH BUA COObLLEHMS, OTNPaBASeEMOro pagnomogeMmom Bera SH-2 B
ceTb LORaWANE®.

B nonsax, cocTtosiwux U3 HECKONbKUX 6alT, UCNONb3yeTcs NOPAAOK
cnepoBaHus little-endian

MOJEM BEFA SH-2 MEPEQAET CNEAVIOLWMWME MAKETbI B CETb LORAWAN®

1. lakeT c TenemeTpumen

Mepepnaetcs perynspHo Ha LoORaWAN® nopT 2.

Tak Kak oO6beM TenemMaTU4YeCKMX [OaHHbIX OT YCTPOMCTBA MpPEBbiaeT OrpaHuyYeHmne
npoTtokona LoRaWAN® B 51 6anT, nakeT ApobuTcs Ha noanakeTsbl. [Mpu 3TomM popmaT noanakeTa
onpenenseTcs ero nepsbiM 6anTom type.

MakeT C TenemeTtpuen, otnpasngembit Ha LoRaWAN® nopT 2 coaepuT mnone reason,
onpegenaioulee npuunHy (cobbitne) dopmMmmpoBaHua mnakeTa. [locne dopmMmpoBaHUA MakeT
NOMeELLAETCS B YEPHDBIN AWMK. ECINM COBbITUE OTHOCUTCS K TPEBOXHbLIM* (CM. TabnuLy HUXe), TO
BbINOJIHAETCSH BHEOYepeaHas NOmMbITKa OTMNPaBKM NaKeTOB.

Reason CobbiTne
1 [TakeT CreHepupOBaH MO PacrMCaHUIO
2* TpeBora Ha Bxoge « COUNT1»
3* Tpesora Ha Bxone « COUNT2»
4 KomaHza koHbUurypaTtopa
5 [TO KHOMKEe Ha yCTpoOnCTBe

11. CraHmapTHbIM noanakeT

UTC - Bpemsi c60pa AaHHbIX, NepeaaBaeMbiX B 3TOM MakeTe

bat - 3apsg 6aTapen B NnpoueHTax

t°C - TemnepaTtypa npoueccopa

pulsel n pulse2 - KONMYECTBO NMMYIbCOB Ha LMPPOBbLIX BbIxOAaX 1 1 2 COOTBETCTBEHHO

ADC 1 n ADC2 - 3HayeHus HanpsbkeHus (B mV) Ha aHanoroBbix Bxogax 1 wmn 2
COOTBETCTBEHHO.

Pasmep nognakeTa coctasnseT 20 6anT.
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[Mpumep
OA 04 BOO9SE760 63 1B 100A0000 20000000 0800 1000

Reason = no KHonke KoHpurypatopa, Bat = 99%, t°C = 27, pulse 1 = 2576, pulse 2 =32, ADC 1 =
8 mB, ADC2 =16 mB.

1.2. TllognakeT timestamp

UTC - BpeMsi cObopa faHHbIX, NepefaBaeMblX B 9TOM NaKeTe, UCNONb3yeTCs, €CN AaHHbIE
LpO6ATCS Ha HECKOJIbKO PagMonaKkeToB.
Pa3mep nogmnakeTa cocTaBnsgeT 6 6anT.

: type reason uTcC :
DA A —
|

jlosf [ [ [ [ |

1.3. NMopnakeT 1-Wire

Len - noka3sblBaeT pa3Mep AaHHbIX, creayowmx 3a 6anTom len (pa3mep ykasaH B 6anTax).
MHdopMaumsa o Kaxxaom gaTymke koampyeTcs B 16 6uTHOM cnoBe B popmarTe Little endian, rae:
11 61T — 3Ha4yeHne TemnepaTypsbl (temperature_value), 5 6UT — HOMep AaTyMKa (MPUCBOEHHbIN
aBTOMaTUYECKUN UM Yepe3 KOHOUrypaTop).

[MognakeTr ¢ 1-wire [OaHHbIMK  GBASETCH  AOMHAMMUMYECKMM — €ro  AJIMHa MOXET
BapbMPOBATbCA B 3aBUCUMOCTU OT KONMYECTBA MOLAK/IOYEHHbIX 1-wire 4aTYMKOB.

_____________________________________ ‘\____I n-Homep\

AaTynka temperature_value
A

: |
i f_AW_Aﬂf_H_LK_H —r i - * Al “
! |

[o]o[o[o]1]o[1]1][o[1]0[1]o]1]o[o]

__________________________________________ | / \
6uT 15 \ 6ut0

Jatumk Ne 1, temnepatypa 25.2 °C

dopmyna ans BblYMCIEHNS TemnepaTypbl B rpagycax Llenbcus:

t°C = (temperature_value - 600Dec)/10

M3meHeHne Ha 1 6uT temperature_value cooTtBeTcTByeT udMeHeHuto Ha 0.1 rpapyc
Llenbcus.
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[MpuMepbl TeMnepaTyp:

HEX
0x000
0x032
0x258
0x259
Ox73A
Ox7FF

Temperature value
DEC
0
50
600
601
1850
2047

TemnepaTtypa (0-10 6mTbI)

-60,0°C
—-55,0°C
0,0°C
+0,1°C
+125°C
[aTunk He HalaeH

PagunonakeT MOXeT COCTOATb M3 HECKOJbKMX MNOAMaKeToB. Hanpumep, CTaHLAPTHbLIN
noanaket + nopnakeT l-wire. Ecnn paHHble 1-wire NpeBbIWAOT MaKCUMaAbHO AOMYCTUMbIN
pa3Mep paguonakeTa, TO reHepupyeTcs CAefyowmnn pagnmornakeT ¢ JaHHbIMK C OCTaBLlumxca 1-
wire 0aT4mMKOB, Mpu 3TOM Briepean NnpukpennseTcs nognaketT timestamp.

Moanaket timestamp

MNopgnaket 1-wire

i type  reason uTc type  len t1 t2 tn i
P AN —r
! I
jlosl [ [ [ [ Jocfon] [ [ | [P I I
Sy a

Paguonaket c uHbopmaumelt o 1-wire gaTymkax

14. NMognakeT ModBus

bBanT len noka3biBaeT pasmep AaHHbIX, CNefyloLmnx 3a 6anTom len (pa3mep ykasaH B 6anTax).

B crapwen TeTpage 6amTa head yka3aH HOMep onepaunu YTEeHUS, KOTOPbIM MOXeT
NPUHMMaTbL 3Ha4YeHusa oT 1 0o 10. (CooTBETCTBYET MOPAAKY HACTPOEK, MPEeACTaB/IEHHbIX Ha BKIaAKe
«HacTtporkn ModBus» B koHpurypatope LoRaWAN®). Homep onepaumm 4TteHus onpenenset
HacTpownku: pyHKUMo ModBus, afpec CTapTOBOro perncTpa as YTeHUs, KOJNYECTBO YMTAEMbIX

PEernMcTpoB/6uT.

B mnagwen teTpage 6anta head yka3aHO KONMYECTBO Nocnenyowmx 6anT gaHHbIX nons data
[Mone data cooepxuT NpovmnTaHHble U3 ModBus yCTponcTBa AaHHbIE B YKa3aHHOM onepaumm

YTEHUA.

BHuMaHue, popmaT nonga data - big endian.

Noanaket ModBus

type len headl datal

head 2

' N

[12] |

2] [T T T T... 1

PeBn3ng 08 o1 17.08.2022

MNoanaket ¢ 1-modbus gaHHbIMMK

Homep Kon-so
onepauun  MPOUUTaHHbIX
uTeHns Gair

I_Hf_H
[o]o]1]o]o]1]o]o]

ot \

pa3mep nons data 2 paseH 4 6aiita
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2. [lakeT C HaCTpoMKamMu

Mepenaetcs Ha LORaWAN® nopT 3 npwm NonyYeHMM KOMaHAbl 3arnpoca HacTPOeK, a Takxke
nocne NPUCoeaMHeHNs K CETU.

param id — YHWKaNbHbIM MOEHTUDUKATOP HACTPOMKMK (2 GanTa)

len — onnHa HacTpomkm (1 6anT)

value — 3Ha4yeHMe HacTpowku (len 6anT)

YCTPONCTBO OTNpPaBAsSieT TaKMe HACTPOWKM Kak: 3anpalimMBaTb WM HeT MOATBEPXKAEHMWE,
KOIMYECTBO MEepPenoBTOPOB MakeTa, Nepuos coopa AaHHbIX, MepUOL Nepesaydn, pexxmm Bxona 1,
peXunm Bxoda 2, yacoBow nosic. OnmucaHne KOAOB YHUKaNbHbIX MAEHTUOUKATOPOB NPUBELEHO B
TabnAnLe HMXxe.

MakeT ¢ HacTpoitkamu

type param id len value param id len value

| |
|

Homep OnnHa OnwucaHue MpnHUMaemble 3Ha4YeHUs
napameTpa
16 1 6ant [llepunop nepenayn AaHHbIX 1-1yvac
2 — 6 4yacos
3 —12 vacos
4 — 24 yaca
5 = 5 MUHyT
6 — 15 MuHyT
7 — 30 MUHYT
46 1 6ant [lepuon cb6opa AaHHbIX 1-1uvac
2 — 6 4yacos
3 — 12 vacos
4 — 24 vaca
5 = 5 MUHyT
6 — 15 MUHYT
7 — 30 MUHYT
55 2 YacoBow nosc, B MUHYyTax oT -720 pno 840
6anTa
12 16ant Pexum Bxoga 1l 1 — MMNYNbCHbBIN, 2 — OXPaHHbLIN
13 16ant Pexum Bxopa 2 1 — MMNYNbCHbBIN, 2 — OXPaHHbLIN
38 1 6ant Twun cpaboTkm oxpaHHoro Bxogal 1 — no 3aMbikaHUIO

2 — NO pa3MbIKaHUIO
3 — NO pa3MbIKaHUIO U
3aMbIKaHWIO

39 16ant Twn cpaboTKM OXpaHHOro Bxoda 2 1 — no 3aMbiKaHUIO
2 — NO pa3MbIKaHUIO
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3 — MO pa3MbIKaHUIO U
3aMbIKaHUIO

4 1 6ant 3anpawwBaTb NOATBEPXAEHME 1 - 3anpawmBaThb
2 — He 3ampalumBaTh
8 1 6ant KonmuyecTBO nepenoBTOpoOB Naketa oT 11015

3. "HGOpMaLMOHHbLIN NakeT
OTtnpasnsetcsa Ha LoORaWAN® nopT 195. Packet type = 195.

vendor - nHpopmMaums o NponsBoanTene ycTponcTea (16 6an)
model - HaumeHoBaHMe mogenu (16 6anT)

mdf - gata MO B UTC (4 6anTa)

hw_ver - annapaTHas Bepcus

Sw_ver — NnporpaMmmHas Bepcums

protocol_ver - Bepcust NpoTOKONa

bat — 3apan 6aTapen (B npoLeHTax)

packet_counter - Tekyulee 3Ha4YeHNe CYETYMKA MAKETOB.
Pa3mep MHPOPMALMOHHOIro NakeTa coctaBnsieT 49 6anT.

i type reason Vendor i
P |
|

vl 0P i
: Model :
| |
| |
! N I N N D I N !
: mdf hw_ver sw_ver  protocol_ver bat packet counter :
! A A 1
: ~ ™~ ~ ~ :
| |
| |

B nHbopMaumMoOHHOM nakeTe noJse reason:

Reason CobbiTne
0 [MakeT No yMON4aHUIO
1 [MakeT no 3anpocy

4. MaKeT C 3aMpOCOM KOPPEKTUPOBKM BPEMEHM

OTtnpaBnsetcsa Ha LoORaWAN® nopT 4, Tvn nakeTa 255. B OTBET Ha flaHHbIN NaKeT NpUIoKeHue
NPULLNET MNAKET C KOPPEKTUPOBKOW BPEMEHM.

Pesu3uns 08 ot 17.08.2022 23



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

MOJEM BElA SH-2 MPUHUMAET CNEAYIOLWME NAKETbl MO LORAWAN®

1. TlakeT C KOPPEKTUPOBKOWN BPEMEHM

Mepenaetcsa npunoxeHnem Ha LoRaWAN® nopT 4. lNpn nonyyeHMn naketa YyCTPOMCTBO
YCTaHOBUT CBOW BHYTPEHHME YacCbl B COOTBETCTBUW C AAaHHbIMWU 13 NakeTa. Tun nakeTa = 255.
time offset - BennymnHa, Ha KOTOPYIO CMeLLaeTCs Bpems YCTPONCTBA (B CEKyHAAX).

Pa3smep nakeTa cocTtaBngeT 9 6anT.

2. [TakeT C 3anpOCOM HaCTPOEK,

Mepenaetcs npunoxeHnem Ha LoORaWAN® nopt 3, Tmn nakeTta 1. B oTBeT Ha AaHHbIN NMakeT
YCTPOWCTBO NPULLET MakKeT C HaCTPOMKaMM.

3. [lakeT c HaCcTpoMKamMu
MepenaeTca npunoxeHmem Ha LORaWAN® nopT 3, Tun naketa 0.

[lepenaBaeMbll Ha YCTPOWCTBO MakeT C HACTPOMKaMKM MOXeT CoAep)aTb He Bce
HaCTPOMKMK, NOLLEPXKMBAEMbIE YCTPOMCTBOM, @ TOJIbKO Ty WX 4YaCTb, KOTOPYIO HEO6XOAMMO
N3MEHUTD.

param id — yHWUKanbHbIN MAEHTUPUKATOP HACTPOMKM (2 6anTa)

len — anvHa HacTporku (1 6anT)

value — 3HayeHMe HacTpowku (len 6anT)

MaKeT KOPPEKTUPOBKM BpeMeHU

type param id len value param id len value

| |
| |
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Mopembl Bera SH-2 ponHbl XpaHMUTbCA B 3aBOACKOM YMaKOBKE B OTarMBaEeMbIX
nometeHuax npu Temnepatype oT +5 °C 0o +40 °C 1 OTHOCUTENbHOM BNAXXHOCTU He 6onee 85%.

TpaHCNOPTMPOBaHNE MOLEMOB AOMYCKAETCS B KPbITbIX TPY30BbIX OTCEKAX BCEX TUMOB Ha
ntobble paccToaHma npm TemnepaType oT -40 °C go +85 °C.

OnnTtenbHoe xpaHeHUe yCTPONCTBa B pexxnme «Cknag» MOXeT NPUBOAUTD K
naccumeauum 6atapemn
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6 KOMITJIEKT MOCTABKU

YCTPOMNCTBO NMOCTaBNSETCS B CeAYIOWEN KOMMNEKTaLUUK:

YHuBepcanbHbin mogem Bera SH-2 — 1 wT.
AHTeHHa — 1 WwT.
batapes 6400 MAY — 1 nam 2 wT.2

Macnopt — 1 WwT.

2 KoMYyecTBO MNOCTABISEMbIX SIEMEHTOB MNTAHUS 3aBUCUT OT yCJ'IOBVIVI 3aKa3a

26 ] PeBusng 08 o1 17.08.2022



Bera SH-2 / PykoBOACTBO NO aKCMyaTaLmm OX BEEE

M3rotoButens rapaHTUpyeT COOTBETCTBME WU3Lenns LEUCTBYIOWEN TeXHUYECKOMN
LOKYMEHTaUMN Mpu COBMOLEHUN YCIIOBUM XPaHEHWUS, TPAHCMOPTUPOBAHUS M SKCMayaTauum,
yKa3aHHbIX B «PyKOBOACTBE NO 3KCryaTauum».

[apaHTUNHBIM CPOK 3KCryaTaumm — 36 mecdueB. [apaHTUS He pacnpoCTpaHsieTCcs Ha
SNEeMEHTbI MUTaHUS.

[apaHTUMNHBIM CPOK 3KCMJIyaTauum UCHUCISETCS CO AHA OTMETKU O MpoJaxe B nacrnopTre
n3Lenns, a nNpu OTCYTCTBUM TaKOW OTMETKU C AaTbl BbiNycKa. B TeyeHue rapaHTUMHOro Cpoka
N3roToBUTENb 06S3aH NPefOCTaBUTb YCAYrM MO PEMOHTY WM 3aMEHUTH Bblllellee U3 CTpos
YCTPOWCTBO WM €ro COCTaBHbIE YacCTu.

N3roToBUTENb HE HECET rapaHTUNHBIX 0693aTENbCTB MNPW BbIXOAE U3LAENNS U3 CTPOS, ECIIN:

© um3penne He UMeET NacnopTa;

® B nacnopte He npocTtaBneH wtamn OTK wn/unm OTCyTCTBYeT Haknemka cC
MHbopMaumen o6 yCTPONCTBE,

@ 3aBoackon Homep (DevEUI, EMEI), HaHeCEHHbIN Ha u3penne, OoTaM4aeTca OT
3aBoackoro Homepa (DevEUI, EMEI), yka3aHHOro B nacnopTe;

® mnsgenve NMoABeprasoch BMeLWaTebCTBaM B KOHCTPYKUMIO U/WMAW MPOrpaMmmMHoe
obecreyeHune, He NpefyCMOTPEHHbIM 3KCMyaTaUMOHHOM JOKYMEHTaUMeN;

® mnsjenne MMeeT MexaHW4YecKue, NeKTPUYeCKne U/WUAN UHble MNOBPEeXAeHUs U
nedeKTbl, BO3HMKWWE MNpW  HaPYyWeHWUUM YCNOBUIM TPAHCMOPTUPOBAHMUS, XPAHEHUS U
aKCryaTaumm;

® usjenne WMeeT cnedbl PEeMOHTa BHEe CEPBMCHOIO UeHTpa npeanpusatmsa-
N3roToBUTENS;

® KOMMOHEHTbI U3AENNS UMEIOT BHYTPEHHNE MOBPEXAEHMS, BbI3BaHHbIE MOMNafaHNEM
BHYTPb MOCTOPOHHUX MPEAMETOB/XXUAKOCTEN U/UAN CTUXUNHBIMKU 6eACTBUSMU (HaBOOHEHME,
noXkap v T.1.).

CpelHui CpoK CiyXobl nspenuns — 7 ner.

Mpw BO3HMKHOBEHMW FapaHTUMHOIO CilyYast cnenyet 06paTUTbCS B CEPBUCHBIN LLEHTP MO
appecy:

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

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

LoRaWAN® yHMBepCanbHbIl MOAEM
3arosioBoK

Bera SH-2

Tvn LOKyMeHTa PykoBOACTBO

Kop nokymeHTa B02-SH2-01

Homep 1 gaTta nociegHem pesmsnm 08 01 17.08.2022
VicTtopusa peBusnm

Pesusns [ara NUmsa KoMmmeHTapuu

01 25.03.2019 KEB [aTa co3paHmns LOKyMeHTa

02 05.04.2019 KEB Pa3smepbl Koprnyca UcrnpasJsieHbl

03 15.07.2019 KEB Menkne npaBku

OnuncaHne HacTpoek cbopa 1 nepenayvm AaHHbIX No

04 09.10.2019 | KEB LoRaWAN® 6b110 LONONHEHO
Y ®
05 52102019  KEB YcTponcTBo paboTaeT Tonbko B LORaAWAN® knacce A,
NpaBKy B NPOTOKONE OBMEHAa
06 06.07.2020 KEB [1NaHOBbIM NePeCMOTP LOKYMEHTA, MeJIKME MPaBKU
KEB [MepecMOTp AOKYMEHTA B CBA3U C MU3MEHEHNEM
07 20.09.2021 XMA MPOLLMBKMN.
[MnaHoBasa peBM3ns, HOBbIE pa3aesbl, HOBas rapaHTMA
08 17.08.2022 XMA Menkne npaBku
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