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i'l_ PykoBoACTBO MO 3KCnyatayum

— EKACT BCKM iWAN LoRaWAN
DEKACT AENACIRZS U Cia

AHHOTaUMA
HasBaHue ookymeHTa PykoBoacTteo no akcnnyatauun JEKACT BCKM iWAN LoRaWAN
JaTta nocnegHero nameHeHus 04.03.2026
Tekywasn peaakuusi AOKYMeHTa 1.3
Crartyc YTBEpPXOEHO
OnucaHne fOKYMeHTa PykoBogcTteo no akcnnyatauuu JEKACT BCKM iWAN LoRaWAN

XypHan nameHeHunn

Homep Aata ABTOp OnucaHune usmeHeHus

M3MEHEeHMA M3MEHEeHMUA

Ne 1.0 05.09.2025 densie C. P. HavanbHasa Bepcus

Ne 1.1 26.12.2025 ®enses C. P. AKTyanusauus nHdopmMaumm o BU3yanbHOM cbeme
Ne 1.2 26.01.2026 depses C. P. HobasneHne nHpopmauun o6 otobpakeHnn Bepcum

nporpaMMHoOro obecrnevyeHust Ha aucnnee

Ne 1.3 04.03.2026 depnsie C. P. HobasneHne nHdopmauumn o nonsx Meta n FwVersion Bo
BHEOYEPEOHOM COOBLLEHMM

000 «[ekacT», 2026 rog decast.com 4



V4
PyKOBO,EI,CTBO Mo 3KCruityatauunuu
y 4 .
DEKACT OEKACT BCKM iWAN LoRaWAN
BBepneHue

HacTtosiwee pykoBOACTBO MO 3KCNnyaTauuu cCOOepXUT cBedeHust o cyetumke Boabl OEKACT
BCKM iWAN LoRaWAN (ganee cyetunk BCKM iWAN LoRaWAN, cyeTyuk mnm ycTponCTBO)
nponssoactea OOO «[lekact, npegHasHa4YeHHOM Anss u3MepeHuss obbema Boabl MO
CaHnllunH 2.1.3684-21, Boabl B TEMNOBbLIX CETAX U CETAX TEMNNOCHAOXEHMSA B XWUMbIX AOMaXx, a
Takke B NPOMBbIWIIEHHbIX 30aHUAX NPU YYETHbIX onepaunsax; Ans nonyvyeHus JOMNONHUTENbHbIX
napamMeTpoB aHanUTMYeCKMM cnocobom, UX XpaHEeHUa U nepegavm KOHEYHOMY MNOoNib30oBaTenNto
no paguounHtepgency LoRaWAN.

[OKyMEeHT npegHasHayeH ONs aTTeCTOBaHHbIX CneunmanncTtoB, 0bBecrneymBaloWnX MOHTaX W
aKkcnnyarauymio YCTPOMCTBA, NpoeKTUpoBaHue WMHTeNMeKTyanbHbIX cuctem yyeTta
BoAocHabxeHus, Taknx kak «Smart Metering», «YMHbIN gomM» n gp.

OO0 «[lekacT», 2026 roa decast.com 5



ﬂ PykoBoACTBO MO 3KCnyatayum

— EKACT BCKM iWAN LoRaWAN
DEKACT AENACIRZS U Cia

OnucaHue nspenus

Cuetynk BCKM iWAN LoRaWAN cocTouT n3 gByx OCHOBHbIX KOMMOHEHTOB: NMPOTOYHOM YacTu U
SNEKTPOHHOro 6roka. Ha nepegHen naHenu cyeTynka Haxogutcs aucnnen. O6bwumn Bug
yCTPOMCTBa NpeacTaBrieH Ha pUCyHke 1.

PucyHok 1 — O6wumin Bug BCKM iWAN LoRaWAN

[MpoToyHas YacTb COCTOUT U3 N3MEPUTENBHON KaMepbl U KpblfbYaTky, BpaLlaloLlwencs Ha ocu B
N3MepuTenbLHON Kamepe.

OnNEeKTPOHHbIN  BNOK COCTOMT M3 nfaTbl, Ha KOTOPOW pPacnosioXeHbl BbIYUCIIUTENbHbIN
MUKPOKOHTPpOMNep, ANCNNEN, AaTYNK CHATUSA INEKTPOHHOro 6rnoka ¢ NPOTOMHOWM YacTu, SaTyuK
MarHUTHOroO nons, aneMeHT nutaHusa, paguounHTepdenc LoRaWAN c aHTeHHOM, a Takxe
onTudecknin nopt. K nnare anekTpoHHOro 6noka NoaknoyveH gatynk o60poTOB Kpblib4aTKu.

Cyetunk BCKM iWAN LoRaWAN un3mepsieTr notpebneHne Boabl, 0OHapyXMBaET HellTaTHble
cutyauumn (owmnbkn), 3anucbiBaeT [aHHble B MOYACOBOW, CYTOYHbIM WU MECSYHbIA apXvBbl U
nepenaeT UXx KOHEYHOMY nonb3oBaTtento no paguonHtepdency LoRaWAN.

000 «[ekacT», 2026 rog decast.com 6



ﬂ PykoBoaCTBO NoO 3Kkcnnyataunm

— EKACT BCKM iWAN LoRaWAN
DEKACT AENACIRZS U oRg

FabapuTHble pa3mepsl
UepTex obuwiero BMaa cyeTynka npeacTtaBrieH Ha pUCyHKe 2.

PucyHok 2 — YepTex obuwiero Buaa

FaGapuTHble pa3mepbl cHeTYMKa NpMBeaeHbl B Tabnuue Huxke.

OvameTp (VY Macca, kr,
YCNOBHOIO He Gonee
npoxoaa

Ay15 170 (130) 110 (80) 85 77 G% G 0,6 (0,5)
Ay20 230 130 85 77 G1 G% 0,7

TexHU4YecKkue XxapakTepucTukm

MNapameTp 3HauyeHue

[OunameTp ycrnosHoro npoxoga, Ay, Mmm 15 20

MeTponornyeckun knacc* A B C A B C
MuHMManbHbIA pacxoq Boabl, Qumin, M3/ 0,06 0,03 0,015 0,10 0,05 0,025
MepexoaHbiin pacxon Boabl, Qi, M3/ 0,15 0,12 0,023 0,25 0,20 0,038
HomuHanbHbIN pacxon Boabl, Qn, M3/ 1,50 2,50

MakcumarnbHblit pacxoa BoAbl, Qmax, M3/4 3,0 5,0

Mopor 4yBCTBUTENBHOCTU, M3/4, He Bornee 0,010 0,0125

000 «[ekacT», 2026 rog decast.com 7



il PykoBoACTBO MO 3KCnyatayum

— EKACT BCKM iWAN LoRaWAN
DEKACT AENACIRZS U Cia

MNapameTp 3HauyeHue

OwnanasoH Temnepatypbl Bogbl, °C oT +5 go +95

Mpepensl fonyckaeMon OTHOCUTENLHON
NorpeLwHoCcTn cyeTyunka, %:

- 0T Qmin 80 Q¢ +5
- oT Qi 80 Qmax, BKITHOYNTENBHO +2
HomunHanbHoe naBnenHue, Mla, He Gonee 1,6

MoTepsa paBneHnsa Ha Qmax, MIMa, He bonee 0,1

Ycnosus akcnnyaTtayuu:

- TemnepaTypa okpyxatowien cpeabl, °C oT +5 go +50

- OTHOCUTENbHas BNaXHOCTb BO3ayxa, % ot 5 oo 98

- atmocdepHoe gaeneHue, klla ot 84 po 110

YacToTHbIN NnaH RU864-870, EU868, HacTpanBaeMblit
EMKOCTb CYETHOrO MexaHnm3Ma B 0ObI4HOM 99999,9999

pexume, m*

EMKOCTb CHETHOIrO MexaHu3Ma B pexume 99,99999

NOBbILUEHHON pa3psaaHocTy, m®

LleHa peneHus (ANCKPETHOCTb) KOHTponbHon  0,0001
WKanbl MHAUKATOPHOIoO YCTPONCTBA B
06bIYHOM pexume, M°

LleHa geneHus (anckpeTHoCTb) kKoHTponbHon  0,00001
WKanbl MHANKaATOPHOro YCTPONCTBA B
peXume MOBbILLEHHON PaspaaHOCTM, M3

HanpshkeHne anemeHTa nutanug, B 3,6
EMKOCTb anemeHTa nuTaHus, MAY 2400
Cpok cnyx6bl aneMeHTa NUTaHus, neT, He 6
MeHee

Knacc 3awutbl no NTOCT 14254-2015 IP54

*A— npun BEPTUKaAZIbHOM MOHTaXe CHETHUKa; BucC— NP TOPN3OHTarIbHOM MOHTa)xe CHETHYUKA

000 «[ekacT», 2026 rog decast.com 8



PykoBoaCTBO NoO 3Kkcnnyataunm
OEKACT BCKM iWAN LoRaWAN

-
-
V4
NEKACT

MoHTax ycTpoucTBa

&

NMpumeyaHue:
[Mepen ycTtaHOBKOW peKkOMeHAyeTCs OCYLLeCTBUTb MPOBEpPKY KadecTBa CBA3W, nepenas
BHeouepegHoe coobueHmne ¢ BCKM iWAN LoRaWAN.

YCTpPOWCTBO yCTaHaBNMMBAETCA B NOMELLEHUM UNK CneumanbHOM MaBUITbOHE C TemnepaTypown
oKkpy>atowiero Bosgyxa oT +5 go +50 °C n oTHocMTENnbHOWM BNaXXHOCTbO He 6onee 95%. MecTo
YCTaHOBKM YCTPOWCTBA AO/MKHO obecneymBatb CBOOOAHbBIA AOCTYN ANS OCMOTPa, CHATUSA
noKasaHun 1 rapaHTMpoBaTh €ro aKkcnnyarauno 6e3 NnoBpexaeHnn.

YCTpPOWCTBO yCTaHaBnmBaeTca B TpybonpoBog ¢ cobniogeHnem cnegyowmx yenoBui:

= HanpaBneHue NoToka AOMKHO COOTBETCTBOBATL HAMpaBreHUO CTPENKN Ha KOpMyce;
= peKoMeHAyeTCsi NPOU3BOAMTbL YCTAHOBKY Ha ropu3oHTanbHOM TpybGonpoBoae;

NnpUcoeaMHeHne YCTPOMCTBa K Tpy6onpoBoay AOMKHO BbiTb repMEeTUYHBLIM M BbiAEepPXKMUBaThb
nasneHve 1,6 MMa (16 krc/cm?);

AJTVHBI NPSAMbIX Y4aCTKOB 0 M Nocrne ycTponcTBa obecnevynBatoTCs KOMNIIEKTOM MOHTaXHbIX
YyacTen, NocTaBnNseMbiM BMECTE C YCTPONCTBOM,;

yCTaHOBKa OCYLLECTBMAETCS TakmMm obpas3oM, 4yTobbl YCTPOMCTBO Bcerga 6bisio 3anofiHeHO
BOOOW.

MpucoeguHeHne Kk Tpybam c AnameTpom 6OMbWUM MAW MEHbLWWM AuameTpa BXOOHOro
natpybka yCTpOMCTBa OCYLUECTBIISETCA KOHYCHbIMW MNPOMEXYTOYHbIMU MepexogHUKaMMU,
yCTaHaBnMBaeMbIMWN BHE 30HbI NPSAMOSIMHENHbIX Y4acTKoB. [Nepeq yCTpOMNCTBOM pekOoMeHayeTCs
ycTaHaBnmBaTb uUnbTp. 3anofnHeHne ycTponcTBa BoAON HEOBX0AMMO NpOU3BOAMTL NIaBHO BO
n3bexxaHne NoBbILWEHHON BUOpauum 1 rugpaBnnyeckmx yaapos.

[lonyckaeTcsi ycTaHOBKa YCTPOMCTBa Ha BepTuMKanbHOM TpybGonposoae npu poHTanbHOM Unu
HaKITOHHOM MOJTOXEHUM AWUCMNEes 3MNeKTPOHHOoro 6rioka. Mpy 3TOM yBenuuMBalTCsA 3HAYEHUS
MWHMManbHOIO U NepPexo4HOro pacxogoB, COOTBETCTBYHOLIME METPONormyeckomy knaccy A.

[Mpu ycTtaHOBKe He fonycKkaTb NEepeKkoCcoB COeAMHUTESNbHbIX AeTanen U 3HaYUTENbHbIX YCUIUi
npu 3atsarnBaHum pe3bboBbIX coeanHeHun. MOMEHT 3aTskkn gormkeH 6biTb He 6onee 40 H-m,
crnegyet ncnonb3oBaTb Koy aAnHamomeTpudecku no NOCT P 51254.
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PyKOBO,EI,CTBO Mo 3KCruityatauunuu
—_— .
DEKACT NEKACT BCKM iWAN LoRaWAN

Ecnn yCcTpOMCTBO YKOMMMEKTOBAHO MAPOHUTOBLIMW MPOKMagkamu, TO MEeped MOHTaXOM WX
Heobxooumo BblaepxaTtb B ropsaden Boge 7-10 muHyT npu  Temnepatype 70-80 °C.
[MapoHuTOBLIE NPOKNAAKM NOBTOPHOMY MCMOMb30BAHUIO HE Noasiexar.

PekomeHayemas cxema MoOHTa)a npusefeHa Ha pUCyHke 3.

I

‘\
E=]
x

1 2 / T.p ﬁ[:_l

6

Cyemdyuk 800bI

Lllaposnbit kpaH

Kocolu ¢punbmp epybol o4ucmku
Uimyuep

lMpoknadka

latika

RIS A

PucyHok 3 — PekomeHgyemada cxema MoHTaxa

JKkcnnyartauua

MpuHuun paboTbl

lMoTok BOAbI MonagaeT B M3MEPUTENbHYK KamMepy MNpoToYHOM 4vactm cyetymka BCKM iWAN
LoRaWAN, BHyTpuM KOTOpOM Ha cheumanbHbiX OMNopax BpallaeTCs KpblfbdaTka, a 3aTtem
nocTtynaeT B BbIxogHOM natpybok. OCb BpaLleHNs Kpblfib4aTKU pacnoroxeHa nepneHankynspHo
NOTOKY BOAbl — TakuM obpasom, HanpaBneHue BpaLleHUs COOTBETCTBYET HanpaBfieHMo NOToKa
BOAbl, CKOPOCTb BpalleHUs MponopuMoHanbHa CKOPOCTM MNOTOKa npoTeKkarwwen BoOAbl
(MrHoBeHHOMY pacxoay), a Konm4yecTtBO 060pOTOB MPOMOPUMOHANbLHO KonnyecTtBy (o0b6bemy)
BOAbl, MNpolweawen 4epes cdeTuuk. [lepepada BpalwieHna gaTynky OBOOPOTOB KpblfibYaTKU
OCyLLeCTBNAETCA NPy NOMOLLUY MarHUTHOW CBSA3W.

OO0 «[lekacT», 2026 roa decast.com 10
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PyKOBO,EI,CTBO Mo 3KCruityatauunuu
—_— .
DEKACT NEKACT BCKM iWAN LoRaWAN

BbluMcnuTenbHbIi MUKPOKOHTPOSIIEP CHETYMKA CYMTAET KONMYECTBO OOOPOTOB KpbINbYaTKM U
BpemMs mMexay obopoTamu, Ha OCHOBaHMM KOTOPbLIX MPOM3BOAMTCS OnpeaeneHne obbema u
MFHOBEHHOIO pacxoja BOAbl, a TakkKe APYrMx napameTpoB, YKasdaHHbIX B pasgene «lMapameTpobl
yctponctBa». OOGbemM npoweawen BOAbl XPaHUTCA HapacTalwMm WTOroM Ans MNpsiMoro u
obpaTHOro HanpaBneHun BpaLEeHUs KpbINibYaTKM, TO €CTb B CYETYMKE COXPAHAITCS 3HAYEHUs
obbemoB BOAbI, Npowelen B NpsMoM U obpaTHOM HanpaBneHUsiX C Havana akcnnyataumm
cyeTyuka.

CueTuunk hukcmpyeT n coxpaHsieT B No4acoBOW apxuB rnybuHon 512 yacoB, CYyTOYHbIN apXxuB
rmybuvHon 256 CyTOK M MecCsYHbl apxuB rnybuHonm 128 MecsiueB 3HA4YeHUs nokasaHun
cyeTymka, obbema obpaTHOro NOTOKa BOAbl, a Takke OWWOKM B criydae UX BO3HUKHOBEHWUS.
®dunkcauyms npomcxogmt B 00 mmHyT 00 cekyHA Kaxaoro vaca.

CyeTynk nepenaet KOHEYHOMY MoONb3oBaTeNo AaHHble No pagnouHTepdgency LoRaWAN B Buge
perynspHbiX coobLleHnn unu BHeodepedHblX coobuweHun (cm. pasgen «PaguouHTepdenc
LoRaWAND»).

CnocoObl cbema nokasaHuUu

B cuetunke BCKM iWAN LoRaWAN peannsoBaHo Tpu cnocoba cbema nokasaHui:

®=  BU3yalbHbIA CbEM,;
®  ONTUYECKUN UHTepdenc;

= paguounHTepdenc LoRaWAN.

BusyanbHbIN cbeMm
Ha agucnnee cyetunka BCKM iWAN LoRaWAN oTtobpakatoTcsa crneayowme nyHKTbl MEHHO:
1. Tekylume nokasaHus (06bem BoAbl B MPAMOM HanpasneHun), m>;
2. Tekywwin pacxog, M3/u;
3. Tekyuime nokasaHus C NOBbILEHHON paspsaaHOCTbIO, M?;
4. Bepcusa nporpammHoro obecneyveHus (MN0O).

Tekywme nokasaHust otobpa)kalTcs Ha gucnnee C paspsgHOCTbi 4 3HaKa nocne 3ansaTou.
OnuntencHoe Bo3gencTBne marHntom (4-10 cekyHZ) Ha KOpryc cyeTdnka B MNOMEYEHHOM
Haknenkon mecte (PUCYHOK 4) B AAHHOM MyHKTE MEHK NPUBOAUT K OTNpaBKe BHeovYepeaHoro
coobLieHus.

OO0 «[lekacT», 2026 roa decast.com 11



ﬂ PykoBoaCTBO NoO 3Kkcnnyataunm

DEKACT OEKACT BCKM iWAN LoRaWAN

PucyHok 4 — MecTo BO34ENCTBMA MarHMTa Ha CYETHUK

MakcumanbHOe 3HadyeHue TeKylwmMx nokKa3aHunh, KOoTopoe oTobpaxaetrca Ha pgucnnee —
«99999,9999 m*». Mpu ganbHeliweM yBenvyeHn oGbema B NPSIMOM HanpaslieHun Ha aucnnee
oTtoGparaeTcsa aHavyeHne «00000,0000 m3».

Tekywmnn pacxoqg otobpaxkaeTcs Ha Aucnnee ¢ paspsAHOCTbIO 3 3HaKa nocne 3anaTon, nepeq
3HaveHuem ctouT BykBa «F» C Toukon.

[MokasaHua C MOBbILEHHOW pa3psAHOCTbIO OTOOpaXkakTcss Ha Aucnree ¢ paspagHoCcTbio 5
3HaKoB [Mocne 3ansaATon, nepen 3HavyeHMeMm cTouT OykBa «A» C ToYkoW. [nuTenbHoe
Bo3gencTtene marHntom (4-10 cekyHA) Ha KOpMyc cHeTYMKa B NOMEYEHHOM HaKNenkon mecTte B
AaHHOM NMYHKTE MEHI0 NPUBOANT K OBHYNEHMIO TeKyLLero nsmepsemoro obbema.

Bepcusa nporpammHoro obecnevenus (IM1O) otobpakaeTcss Ha gucnnee Ha YCTPOWCTBax C
Bepcuen MO 1.41.1 n Bblwwe.

[Mepexon mexay NyHKTaMn MEHI0 OCYLLECTBNAETCH KpaTKOBPEMEHHbLIM BO34eNCTBUEM MarHUTOM
(1-3 cekyHObl) Ha KOpNyc cyeTynka B NMOMEYEHHOM Haknenkonm mecte. BosBpaT Ha 1-M NyHKT
MEHIO U3 MyHKTOB 2 U 4 ocylwecTBNAeTca aBToMaTudeckn 4vepe3 1 MUHYTY HeaKTUBHOCTM,
n3 nyHkta 3 — yepes 20 MUHYT HEAKTUBHOCTMU.

Cxema MeHI0 npeacrtasrieHa Ha puUcyHke 5.

000 «[ekacT», 2026 rog decast.com 12



ﬂ PykoBoACTBO MO 3KCnyatayum

DEKACT OEKACT BCKM iWAN LoRaWAN
]
Y YcnosHvie 0603HayeHuUs
Tekylwme nokasanus, m? O-rnpaa:g:ﬁH:s:;genHoro KpatkoBpemeHHoe Bo3geincTamne
E E E 5 ES E 5 5 maruuTtom (1...3 ©):
T [AnutenbHoe Bo3felicTene
marHutom (4..10 ¢):
o 4
TekywWwuin pacxos, M .
ABTOMATUUECKNIA BO3BPAT B MyHKT MEHIO:
[ 1479 —

\i
Tekywue nokasaHua, m?
(noBblIlWeHHaA Pa3pAJHOCTb) COHpoc TeKyLLMX NOKa3aHMii, M3
(noBbllWeHHaA Pa3pAJHOCTb)

EATET

\i

Bepcua MO

WMo

PucyHok 5 — Cxema MeHo

OonTuyecknm nutepdenc

Ha nwunueson naHenn cyetynka BCKM iWAN LoRaWAN pacnonoxeH ONTUYECKUI
nopTt (pUcyHok 6), pabotarowmn cornacHo [OCT IEC 61107-2011. OnTuyeckui nopT

npegHasHayYeH Ansi CYMTbIBAHUS TEKYLLUMX 3HAYEHWUI, apXMBOB M NapaMeTPOB CYETYMKA, a TaKkke
HaCTPOWKM M OBGHOBMNEHMS NPOLLUMBKM CYETYMKA.

PucyHok 6 — Ontunyeckuin nopt
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(1) PyKoBOACTBO Mo 3Kcnfyataymm
,
— EKACT BCKM iWAN LoRaWAN
DEKACT o
NMpumeyaHue:
Ona (yHKUMOHMPOBAHUA OMTUYECKOro MopTa MCMoNb3yeTca CBEeT C ANMMHOM BOmHbl 800-
1000 HM — onTuMYeckoe u3nyyvyeHue, He BUAMMOE YeNnOBEeYEeCKOMY rrasy, HO MHTEHCUBHO

N3ny4aemoe HeKOTOPbIMA WUCTOYHWKAMM CBETA, TakMMW KaK COMHUE WnvM  namnbl
HakanueaHusA. pu ApkoM ocBeLleHUU, OCOOEHHO MNoA NPSAMbIMM COJTHEYHBIMWU JyYamu, B
paboTe onTU4Yeckoro noprta MoryT Bo3HMKaTb coou.

OnTuyecknn nopT MrHOBEHHO akTUBUPYETCSA NPU MNOOHECEHUM MarHuTa Wnu noAKMYEeHUn K
HeMy aganTtepa C ONTMYECKOW rorioBKkon, obopyaoBaHHOW MarHUTHou wanbon. OnTuvecknn
NopT aBTOMaTUYECKN eaKkTuBupyeTca Yyepes 60 cekyHA nocre nocriegHero obmeHa gaHHbIMW.

MapameTpbl NHoOpMmaunoHHoro oobmeHa — 600/8-N-1, rae 600 — ckopoCTb nNepegadn AaHHbIX
B 6ogax, a 8-N-1 — Bug nepepaBaeMblX MHMOPMaUMOHHBIX nNaketoB (8 6GUT nonesHom
MHOpMaumMn, oTCcyTCcTBUE Cny>XebHoro 6uta NPoBEpPKM Ha YETHOCTb/HEYETHOCTb, 1 cTOon-6mT).
dopmaT MHGPOpMauuoHHoro obmeHa onucaH B pasgene «[lpoTokon WHGOPMAaUMOHHOIO
obmeHay.

PagnounHTtepcdenc LoRaWAN

Ona vHdopmaunoHHoro obmeHa no paguouHtepdernicy LoRaWAN B cyeTumke Mcnonb3yercs
npuemonepenartymk, paboramowmn Ha vactote 868 MIu ¢ moagynaumen LoRa no npoTtokony
LoRaWAN (cneundpukauymus 1.0.3).

basoBbie paboyne yacToTbl cooTBETCTBYIOT cTaHaapTy RU864-870 no LoRaWAN 1.1 Regional
Parameters rev.B.

Kanan Hecyuwiaa yactoTta Mopaynsauusa MakcumanbHas OrpaHu4eHusA B
UM NCcnofib3oBaHUU
0 868,9 MI'y, MultiSF 125 kl'y 25 mBT KoadhpuumeHt
3anonHeHus
1 869,1 MI'y MultiSF 125 kl'y pagvoadupa

RX2 869,1 My SF12 125 ky He 6onee 1%

Kpome Toro, cyeTunk nogaepxmeaet paboTy Ha NPOU3BOSNIbHO HACTPOEHHbLIX YacToTax, KOTopble
MOXHO 3adaTb NpW W3roToBMeHUM (NPOM3BOSIbHbIE YacTOTbl [AOMKHbI COOTBETCTBOBATb
MECTHOMY 3aKOHOAATENbCTBY).
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PykoBoaCTBO NoO 3Kkcnnyataunm
OEKACT BCKM iWAN LoRaWAN

_—
-
V4
NEKACT

Ona nepepaun wuHdbopmaumm cyetymk BCKM iWAN LoRaWAN wcnonb3yetr pgBa Buaa
coobLeHnn: perynsapHbie N BHeEOYEpeaHbIe.

PerynsipHble cOOOLWEHNA CYETYMK OTMNPaBNSAE€T B COOTBETCTBUM C YCTAHOBMEHHbLIM MNpPU
N3roTOBMEHUN UIN N3MEHEHHBIM MOSIb30BaTENEM rpadnukoM OTNPaBKM PErynsaApHbIX COOOLLEHNN.
Mo ymonyaHuio npu M3roToBreHUM yCTaHaBnNMBaeTCca ONTUMarbHOE 3Ha4YeHue NepuognYHOCTHU
OTNpaBKMU perynsipHboiXx COOOLEeHNN, Mo3BONdlWee BblgepXaTb HeobXxoauMbI  pPeEXUM
noTpebneHns aHeprum anemeHTa nutaHnsa — 12 yacos.

MepeyeHb BO3MOXHbIX 3HAYEHUI NEepPUOaNYHOCTM OTNPABKN PErynsipHbIX COOBLLEHWIA:

= 1vyac;

= 2 vyaca;
= 4 yvaca;
= 6 4acos;
= 8 4acos;

= 12 yacos;

®m 24 vyaca;

1 Hepens;

1 mecsu,.

KonnyectBo BHeoyepeaHbix coolueHun n nepuog cbpoca MoryT ObiTb oOrpaHuyeHbl. [lo
YMOMYaHUO orpaHuyeHne coctaenset 15 coobuweHnn B Mecsy. CYeTyuMk BHeovYepeaHblX
coobuleHnn oOBHOBNAETCH Kaxgoe nepBoe 4Yucno KaneHgapHoro Mecsua. [lMpu nonbiTke
OTNpaBuUTb BHeoyepeaHoe coobuieHue B criyyae, ecrniv YCTaHOBMEHHbIA NUMWUT UcYepnaH, Ha
aucnnee cyetymka otobpasntca Hagnuck «Limit», npegcrtaBneHHasa Ha pUcyHke 7.

| I I
LI I

PucyHok 7 — JIuMuT BHeoYepeaHbIX COOOLEeHM ncHepnaH

B TeuyeHue Bcero cpoka OTNpaBKM COOOLLEHWS Ha Oucniee cyeTymMka oTobpaxkaeTcs Haanucb
«Sendy», npeAcTaBneHHasa Ha pucyHke 8.
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PucyHok 8 — OTnpaBka coobLueHuns

B cnyyae, ecnu oTnpaBka cooblieHna He yaganacb, Ha Aucnnee oTobpaxaeTrcsa Haanuch
«Send Faily, npeagcraeneHHas Ha pucyHke 9.

PucyHok 9 — OTnpaBka coobLueHus He yaanacbh

B cuyeTunke peanusoBaH MexXaHW3M rapaHTMPOBAHHOW AOCTaBKM COOBOLWEHUM — npoBepKa
nonyyYyeHnsa nogTeepxaaroLero coodbLeHnsa ot NpUeMHuKa.

B cnyyae, ecnu cyeTynK HAaCTPOEH Ha OTMNpPaBKy perynsapHbix coobuweHnn 1 pas B AeHb 1 valle,
Npwn OTCYTCTBMM MOATBEPXKAAIOLNX COOBOLLEHNN OT NPUEMHUKA Ha NPOTSXXEHUN 7 OHEN CYETUUK
exefHeBHO ByaeT HMUMMpOBaTb NpoLeaypy nepenogknioveHnsa K 6asoBon CTaHUMK.

B cny4yae, ecnn cyeTynK HaCTPOEH Ha OTNpaBKY perynsapHbix coobleHnnn 1 pa3 B Hegento, npu
OTCYTCTBMWM MNOATBEPXAAKLWMX COOOLEHNA OT NPUEMHUKA Ha MNPOTSXKEHUUN 7 Hedenb CYETYMK
Kaxkable 3 oHS 6ygeT MHMuumMpoBaTh Npoueaypy nepenoaknioyeHns K 6asoBomn CTaHUmN.

B cnyyae, ecnu c4yeTuMK HACTPOEH Ha OTNPaBKy perynsipHbix coobuweHnn 1 pas B Mecsu, npwm
OTCYTCTBMW NOATBEPXKOAKLLMX COOOLLEHNN OT NPUEMHMKA Ha NPOTSKEHUN 7 MECALEB CYETUYUK
Kaxkable 2 Hegenwn 6yaeT MHULMMPOBATh Npouenypy nepenogkntoyeHms K 6asoBon cTaHuum.

[Mpn BO3OENCTBUM MArHUTOM Ha KOpNyc B MOMEYEHHOM Hakneukon mecte B TedeHue 11-60
CEKYHA CYETUMK HMLMUPYET npouenypy nepenoakntodeHmns kK 6a3oBorn cTaHunu.

Bpems ycTpoucTBa

C4yeTunKk OCHalleH BHYTPEHHMMM YacamMu pearibHOro BPEMEHW, CUHXPOHU3UPOBAHHBLIMWU CO
BCEMUPHbLIM KOoOpAMHMpPOBaAHHbIM BpemeHeM (UTC). CuHXpOHM3auMss BHYTPEHHUX 4YacoB
OCYLLECTBNSAETCA O4MH pa3 B HeOEenNo nepen oTnpaBkon perynsapHoOro coobLieHuns nnm Bo Bpems
OTnpaBKn BHeo4YepeaHoro coobuieHuns cornacHo cneundukaumm LoRaWAN Bepcum 1.0.3 nmnbo
cornacHo pokymeHty «LoRaWAN Application Layer Clock Synchronization Specification
v1.0.0».
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(1) PykoBoaCTBO NoO 3Kkcnnyataunm
DEKACT OEKACT BCKM iWAN LoRaWAN

HavanbHble 3Ha4YeHUs gaTtbl U BPEMEHM, @ TaKKe 4acOBOW MOSAC 3adaloTcs Npu NpPoM3BOACTBE
Ha 3aBoge-un3rotoButene. Yacoson nosic no ymonyanmo — UTC+3, HO MOXeT ObITb MUBMEHEH MO
3anpocy npu 3akase cyeTynka unm camoctoaTtensHo npu nomowm MO «[ekact KoHdurypatop».
[nana3oH gonyctumbix 4YacoBbix nosicoB — o1 UTC-12 go UTC+14. Bpemsa npeacraBneHo c
TOYHOCTbIO O CEKYHAbI.

NMpoTokon nHpopmMauMoHHOro oomeHa

O6wume cBegeHud

MpoTokon uHdopmMauMoHHOro obmMeHa ocHoBaH Ha AokymeHTe «Decast Serial Bus Protocol
(DSBP)».

NMoppepxuBaembie PyHKLUU

I'Iouuepx(leaeMble (byHKLlI/II/I npencrtasliieHbl B Tabnuue Huxe.

Kop cdyHkumum HasBaHue dyHKLUMN

0x01 UTeHne KaHanoB TeKyLNX 3Ha4YEHNI

0x03 3anncb KaHanoB TEKYLNX 3Ha4YeHum

0x04 YTeHne cMCTEMHOro BpeMeHHU

0x05 3anucb CUCTEMHOIO BpEMEHM

0x06 YTeHne apxmBHbIX KaHanNoB No MeTkaM BpeMeHU
0x0A UTeHne HacTpoeYHbIX NapamMeTpoB

0x0B 3anuck HaCTPOEeYHbIX NapaMeTpoB

0x11 YTeHne HECKOMbKNX NapamMeTpoB

0x12 3anncb HeCKONbKMUX NapameTpoB

0x13 UTeHne KaHanoB TeKyLWNX 3Ha4YEHNn N0 HOMepY
0x14 3anuck kaHanoB TEKYLUUX 3HAYEHUN NO HOMEpPY
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ﬂ PykoBoACTBO MO 3KCnyatayum

— EKACT BCKM iWAN LoRaWAN
DEKACT AENACIRZS U Cia

I'Iop,p,epx(MBaeMble KaHalbl TeKyLWwux 3Ha4YeHuu

I'Io;mep»(leaeMble KaHalbl TEKYLLNX 3HaYeHun npeacrtaBri€Hbl B Tabnuue Hmuxe.

Kanan Macka Twun Hoctyn 3awumTa
CyMMapHbIn 06bem, M3 0x00000080 float RwW Oa
MrHOBEHHbIN NOTOK, M3/y 0x00000100 float R N/A
Temnepartypa yctpounctsa, °C 0x00000800 float R N/A
Co6pochbl / owmbkn™ 0x00001000 uint16 + uint16 R N/A
O6paTHbIin 06beM, M3 0x00020000 float RW Oa
O6bem Boabl, Npowweawmni npu pacxoge  0x00040000 float RW Ha

Bbille Qmax, M*

* cM. pasgen «lMone owmnbok», onbKka JOCTUXKEHNS NMMUTA BHEOYepeaHbIX COOOLWEeHMA MOXET ObITb cuMTaHa
yepes napameTp 0x0006

R — TonbKko YTeHue
RW — yTeHne n 3anucb
N/A — He TpebyeTcs

I'Io.qp,epmu BaeMbie apXUBHbIe KaHalbl

MoanepxuBaemble apXMBHbIE KaHarnbl NPeacTaBreHbl B Tabnuue HUxe.

ApXMBHbIN KaHan Macka Tun
CymmapHbIit 06beM, M3 0x00000080 float
O6GpartHbliin 06beM, M3 0x00000100 float

Co6pochbl / owmnbkn™ 0x00001000 uint16 + uint16
Ownbkm 0x02000000 uint32

* cMm. pasgen «lMone owmnbok»
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il PykoBoACTBO MO 3KCnyatayum

— EKACT BCKM iWAN LoRaWAN
DEKACT AENACIRZS U Cia

NMopaepxnBaemble napameTpbl

I'Iomqepx(leaeMble napaMeTpbl npeacrtaBlieHbl B Tabnuue Huxe.

MapameTp Homep HOocTyn 3awumTa
Agpec 0x0002 RW Oa
Bepcusa MO 0x0005 R N/A
CnoBo TeKyLux ownbok 0x0006 R N/A
KonnyecTtBo cbpocos 0x0007 RwW la
HanpsixeHne b6aTtapeu 0x000A R N/A
KoadhpunumeHT npoTouku 0x0013 RW Ha
CkopocTb onTu4eckoro nHTepdenca 0x0032 RW Ha
Munumnanusaumnsa ceccun obHosneHus MO 0x0033 W Het
3anuck 6nokos MO 0x0034 RW Het
duHanusaumsa obHosnenusa MO 0x0035 W Het
CocTtosHue 3arpysyunka 0x0036 RwW Het
CepwuiiHbii Homep MK 0x003F R N/A
Twn npubopa 0x0040 R Oa
YacoBsol nosc 0x0043 RwW Het
o Bbinycka 0x004A RwW Na
KonnyecTtBo 1 TN gaTtynkoB 060poToB 0x004E RW [a
K nuHeapusauum [0] 0x0061 RW Oa
K nuHeapusaunu [13] 0x006E RW Ha
MarHuTHbIA TUN KPbINbYaTKK 0x006F RW Na
MoTok npopsbiBa, n/4 0x0070 RW Het
Bpems npopbiBa, 0x0071 RwW Het
MoTok npoTeyku, n/y 0x0072 RW Het
Bpems npoTeuku, ¢ 0x0073 RwW Het
HomunHanbHas emkocTb GaTtapeu 0x0074 RW Ha
M3pacxogoBaHHasi EMKOCTb 0x0075 RwW Na
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i'l- PykoBoACTBO MO 3KCnyatayum
OEKACT BCKM iWAN LoRaWAN

NEKACT
MapameTp Homep OocTtyn 3awumra
MwuH1ManbHasa oAMTENbHOCTL OTCYTCTBUSA 0x008C RwW Het
pacxoaa, 4
MoporoBbin pacxoa cpabartbiBaHUs cTopoXa, n/y 0x008D RW Het
ADR 0x0110 RW Cepsuc
MNoaTBepxxaeHne nNakeTos 0x0111 RW Cepsuc
RX1 Delay 0x0112 RwW Cepeuc
Join Delay 0x0113 RwW Cepsuc
NbTrans 0x0114 RwW Cepsuc
YacToTHbIN nnaH 0x0115 RwW Cepsuc
MeTtoa akTuBaumm 0x0120 RwW Cepsuc
DevAddr 0x0121 RW Cepsuc
Nwkskey 0x0122 RwW Cepsuc
AppSkey 0x0123 RwW Cepsuc
DevEUI 0x0125 RwW Cepsuc
AppEUI 0x0126 RW Cepsuc
AppKey 0x0127 RwW Cepsuc
YacTtota RX2 0x0150 RwW Cepsuc
Yactota 0 0x0151 RW Cepsuc
YactoTa 1 0x0152 RwW Cepsuc
YactoTa 15 0x0160 RwW Cepsuc
AdrAckLimit 0x0161 RW Cepsuc
AdrAckDelay 0x0162 RW Cepsuc
DefaultDR 0x0163 RwW Cepsuc
CyeTumk nepegaHHbIX COObLLEHN 0x017D RW [a
CYeTUmK NPUHATBIX COOBLLEHNI 0x017E RwW Oa
CepBUCHbIN naponb 0x017F w HeTt/Cepsuc
Mepuwopg nepegaym coobLyeHnmn 0x0180 RW Cepsuc
RSSI 0x0181 R N/A
SNR 0x0182 R N/A
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il PykoBoACTBO MO 3KCnyatayum
OEKACT BCKM iWAN LoRaWAN

NEKACT
MapameTp Homep OocTtyn 3awumra
MakcmmanbHO€e KOnM4YecTBO BHeoYepeaHbIX 0x018B RwW Cepsuc

COO0LEHUN B IMMUTHLINA MHTEPBAn

KonuyecTtBo nepegaHHbiX BHEOYEPEAHbIX 0x018C RW Cepsuc
CcoObLLEHMI B TEKYLLMIA MNMUTHBIN MHTEPBAn

MaeHTudrkatop nMMUTHOIO MHTEpBana 0x018D RwW Cepsuc

R — TonbKko YyTeHue

W — TonbKo 3anucb

RW — yTeHne n 3anucb

N/A — He TpebyeTcs

CepBrC — JOCTYN Ha 3anucb paspeLleH TONbKO Nocrne 3anMcu CepBUCHOIO Naponsi

Mone ownoboOK

I'Iepequb owmnooK, KOTOpPblIE MOXeT O6Hapy)I(I/ITb yCTpOIZCTBO, npeacrtaBJieH B Tabnuue Huxe.

®dnar OnucaHue Macka
ERROR_LOW_BAT Hwu3kuih 3apsg 6atapem 0x0001
ERROR_REMOVE CHATME 3reKTPOHHOro Brioka ¢ NPOTOYHOM YacTu® 0x0002
ERROR_DEV_TEMP Temnepatypa ycTpoMCTBa BHEe AONYCTUMOro AManasoHa™ 0x0004
ERROR_DEV_RESET YctpoiictBo cbpolweHo/nepesarpyxeHo** 0x0010
ERROR_MAGNET Hanuyue marturta* 0x0100
ERROR_FS Owwnbka gaTtumkoB 060POTOB KpbINibHaTKU 0x0200
ERROR_BREAK Hanwnuyue npopbia* 0x0400
ERROR_LEAK Hanuuune npoteukn* 0x0800
ERROR_REVERSE Hanun4yne obpartHoro notoka* 0x1000
ERROR_SENTRY CpabartbiBaHMe CTOpOXeBOro pacxoga* 0x8000
ERROR_MSG_LIMIT [OCTUrHYT NUMUT BHEoYepeaHblX cCO0bLweHun 3a nepuog 0x10000

* [py BO3HUKHOBEHUWN HELLTATHOW CUMTyaL MmN YCTPOMCTBO HEMEANEHHO OTNPAaBRAET BHeoYepeaHoe coobLleHne
** Owwnbka He NnepefaeTcs B PerynsapHbiX N BHeOYepeaHbIX COOBLLEHMSIX

B cnydyae BO3HUKHOBEHUA OWMBOK CYETUYMK 3aHOCUT Mchopmau,mo O HUX B NOYacOBOW apxumB
BHE 3aBUCUMOCTU OT AJINTENTIbHOCTUN HELUTAaTHbIX CVITyaLI,I/I17I NN 4acCTOTbl X MOABJIEHUA.

Hu3kun 3apsapg 6atapeun: yCTpOMCTBO OTMeYaeT pakT HU3KOro 3apsiga 6artapeun npu CHUXeHuu
3apsga anemeHta nutaHus Hwke 240 MAY (10% OT mM3HavanbHOM €eMKOCTW), NpuM 3TOM Ha
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aucnnee  yctpouctea  kaxable 20  cekyHg —nosasnsetca  Haanuce  «E00001000».
MpenoynpexaeHue He cOpacbiBaeTcs, TpebyeTcs 3ameHa b6aTapen.

CHATHE 3NEeKTPOHHOro 6yioka ¢ NMPOTOYHOW YAaCTU: YCTPOMCTBO KOHTPONMPYET coeanHeHue
9NEeKTPOHHOro 6noka M NPOTOYHOM YacTM M MPU €ero HapylweHun oTMeyaeT akT BCKPbITUSA
Kopnyca, npuM 3TOM Ha pfgucnrnee yctpouctBa Kaxable 20 cekyHO nosiBNSETCS Haanucb
«E00000010». T[pepynpexaeHne cbpacbiBaeTcs M HaANUCb NepecTaeT MNOABMATbLCA Ha
aucnnee, ecnn COeanUHUTL ANEKTPOHHbIN BTIOK M NPOTOYHYHO YacCTb.

TemnepaTtypa ycTpolcTBa BHe [ONYCTUMOro Auana3oHa: YCTPOWCTBO KOHTpoOnupyet
TemnepaTypy OKpyXallleii cpedbl M B Clyyae ee Bbixoda 3a YyKasaHHblA B pasgene
«TexHUYeckne XxapakTepuUcTUKM» Ouana3oH oTmevyaeT @akT paboTbl BHe [A0MyCTMMOrO
AvanasoHa. lMpu Bo3BpaTe TemnepaTypbl OKpyXawlein cpegbl K AOMNYCTUMBbIM 3HaAYEHUSM
npenynpexaeHne o TemnepaType BHe AOMyCTMMOro AnanasoHa copackiBaeTcs.

YcTponcTBo cOpolieHo/nepesarpyXeHo: yCTpoNCcTBO (mMKcMpyeT owmnbKy B crnyvyae CUIbHOro
9NeKTPOCTaTUYECKOro BO3AEeNCTBUS, 3aMEHE BHYTPEHHEr0 UCTOYHMKA NUTaHMs 1 ntobom gpyron
KpaTKOBPEMEHHOM UMW ANUTENBbHOM OTKIHOYEHUN YCTPOMCTBA.

Hanuuue mMarHuTa: npu BO3AEWCTBMM MarHUTa Ha YCTPOWCTBO ANMTENbHOCTbi0 Goree 60
cekyHa dukecupyetca dakT Hanuums marHuta. lNMpepynpexaeHue cbpacbiBaeTcss Npu CHATUU
MarHuTa ¢ yCTponcTea.

Ownbka AaTYMKOB OOOPOTOB KpPbIIbYATKU: YCTPONCTBO KOHTPOMMPYET NONyyYeHne CUrHanos
OT [JaTyukoB OOOPOTOB KPbUTbMATKM W B CIiydae HEKOpPpeKkTHOM paboTbl AaTYMKOB UK
OTCYTCTBMUS UX CUTHaANoOB (PUKCUPYET OWNOKY OaTyMKOB OOOPOTOB KpblnbdaTKW, MpyM 3TOM Ha
aucnnee  yctpouctBa kaxable 20 cekyHa  nosiendetcsa  Hagnuce  «E00000100».
MpenynpexneHne He cbpacbiBaeTcsi, HEO6X0OMMO OTNPaBUTbL YCTPOWCTBO B PEMOHT.

Hanuuve npopbiBa/MpoTeYKU: YCTPOWCTBO OTMEYaEeT BO3MOXHYK pasrepmeTusaumnto
coeauHeHUn TpyGonpoBOAOB, KOTOPY MOXHO pasfenvTb Ha ABEe KaTeropuv B 3aBUCMMOCTM OT
pacxofa BoAbl U MPOAOIKUTENBHOCTU YTEYKUN: NMPOPbLIB U NMPOTEYKY.

MpopblB  XapakTepu3yeTca 3Ha4uMTeNbHbIM pPacxo4oM BOAbl, MNPEeBbIAKWMUM  MOPOroBoe
3HayeHne pacxoga (Mo yMOnyaHui NepexogHON pacxod), NpuM KOPOTKOW MPOAOIMKUTENBHOCTH
(no ymonyanuto 3600 c).

lMpoTeyka xapakTepu3yeTcsi ManbiM pacxo4oM BOAbI, MPEBbLILAKLWM MOPOroBOE 3HA4YeHue
pacxoga (MO YMOMYaHUK MWHMMAanbHbLIM pacxod), Npu 60nblION MNPOAOIMKUTENBHOCTM (MO
ymon4yanuto 7200 c).
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Mpn ycTpaHeHUN BO3MOXHOWM pasrepmeTMsauumn (3HavyeHUs YyKasaHHbIX Bbille MapamMeTpoB
ONYCTUNUCb HWXE TMOPOroBbIX 3HAYEHUI) npenynpexaeHne o TMpopbIBE WNU  MNPOTEYKe
cbpacbiBaeTcs.

Hanuune oGpaTtHOro nortoka: nNpuM OTCYTCTBMM MNPAMOro MNOTOKa BOAbl U OBGHapyXeHuu
obpaTtHoro notoka cymmapHbiM obbemom 6onee 1 n yCTPOMCTBO OTMeYaeT akT HanuMuus
obpaTtHoro notoka. [MpegynpexaeHve O Hanuumm obpaTHoro notoka cbpacbiBaeTcs yepes
1 cekyHAy nocrie nosiBrieHus.

CpabaTbiBaHMe CTOpPOXEBOro pacxopa: MNpu MNOSABAEHWN pacxoda Bbille YCTaHOBIIEHHOrO
nopora (MO YMOMYaHWIO MWHMMAIbHbLIA pacxof) Mocre ero ANUTenbHOro oTcyTcTBMA (MNo
ymMonyaHuto 3 [AHA) YCTPOMCTBO OTMevaeT akT cpabaTbiBaHMs CTOPOXEBOro pacxona.
MpeaoynpexaeHne o cpabaTbiBaHMM CTOPOXEBOro pacxoda cbpacbiBaeTcs 4yepe3 1 cekyHOy
nocne nosiBNeHus.

OOCTUTHYT NMMUT BHeouYepeaHbIX COOOLEeHUI 3a Nnepuoa: YCTPOUCTBO (PUKCUPYET OLUNOKY B
criydae [OOCTMXKEHUSI NMMUTa BHeoYepedHblX COOOLIEHM B YCTAHOBMEHHbI JFIMMUTHbI
nHtepsan. [lNpegynpexaeHne cbpacbiBaeTcsl, korga HacTynaeT MepBbli AeHb CcneayloLllero
NMMMUTHOIO UHTEpBana.

dopmaT cooowieHnn LoRaWAN

O6wume cBegeHud

lMpotokonom kaHanbHoro yposHsa (OSI| Media Layer 2) cnyxut LoRaWAN Specification v1.0.3.
BCKM iWAN LoRaWAN (panee yctponcteo) nepegaet Ha FPort 4 coobuweHua aByx Tunos —
perynspHoe u BHeo4yepegHoe.

PerynspHoe coobLieHue

Mo ymonyaHuto perynsipHoe coobueHne doopmmnpyeTcs oanH pas B 12 yacos.

[na nepmnoga BNnoTb A0 24 YyacoB BpeMsA nepefadun yctaHaBnmMBaeTCsl CrlydYanHbiM obpa3oMm B
npegenax aToro nepuoaa.

[Ona nepuwopa, paBHoro 1 Hepene, coobuweHna dopmupytotesa 1, 8, 15 n 22 yucna kaxgoro
Mecsua, OOHAaKO BPeMsi nepedadn yCTaHaBNUBAETCHA CryyYyamHbIM o06pas3omM B pamkax
0603Ha4Y€eHHbIX CYTOK.

OO0 «[lekacT», 2026 roa decast.com 23



il PykoBoACTBO MO 3KCnyatayum

— EKACT BCKM iWAN LoRaWAN
DEKACT AENACIRZS U Cia

[na nepunoga, paBHoro 1 mecsuy, coobueHns doopmmupytoTcsa 1 yncna kaxgoro mecsila, ogHako
BpeMs nepegayun yctaHaBnmBaeTca cnyvyanHbiM 06pa3om B paMKax 3TOro gHS.

dopmaT perynsipHoro cooouieHus

O603HayeHue nons OnucaHue Pa3mep, | 3Ha4yeHue ToyHOCTb
ounr
MesType* Tun coobuleHus (perynsipHoe) 8 0x13 -
TimeStamp Bpemsa cHatna gaHHbix (Unix-Bpemsi) 32 Little- - 1¢c
endian
Vforward HakonneHHbI 06beM NpsiMoro xoga 32 Little- 0...999999999 0,1 n
B 0,1 n (peunnutp) endian
Vreverse HakonneHHbIh 06bem obpaTHOro xoaa 24 Little- 0...16777215 0,1 n
B 0,1 n (geunnutp) endian
PeriodErrorsHigh Ctaplwas 4yacTb Mackm ownbok 3a BeCb 8 - -
nepuog
HourErrors0 Macka ownbok ycTporcTBa 3a BpeMS 8 - -
(PeriodErrors npu oT (TimeStamp - 1 4) go TimeStamp
nepuoae coobuleHus (npn nepnoge 6onee 12 yacos - 3a BeCb
bonee 12 yacos) nepuog coobuieHus)
HourForwardVolumeO HakonneHHbIn 06bem npsimoro xoga 3a 16 Little- 0...65535 0,1 n

Bpems oT (TimeStamp - 1 4) go TimeStamp endian

HourErrorsX** Macka owmnbok yCcTponcTea 3a Bpems 8 - -
oT (TimeStamp - (X + 1) 4) go
(TimeStamp - X u)

HourForwardVolumeX** HakonneHHbIn 06bEM NpAMOro xona 3a 16 Little- 0...65535 0,1 n
Bpems ot (TimeStamp - (X + 1) 4) go endian
(TimeStamp - X u)

* OnncaHue MesType Gonee paHHen Bepcumn oopmata coobuieHnii LoRaWAN npuBegeHo B JOKYMEHTE
«®opmat coobuweHnii iWAN LoRaWAN (v2.4)»

** X MOXET NpUHUMaThb 3Ha4eHus ot 1 o 11 B 3aBMCMMOCTM OT KONMYECTBa 4YacoB B nNepuoae (ans nepuoga
6onee 1 yaca 4o 12 4acoB BKINIOYMTENBHO), NHaye none He chopmupyeTca. Ecnu pasamep coobLieHns
npesblwaet 48 6ant, none HourForwardVolume11 He dopmupyeTcs

PerynsipHoe coobuieHne mmeeT guHamuyeckun pasmep ot 14 go 48 6ant B 3aBMCUMMOCTU OT
nepuoga OoTnpaBKu N HaNU4us NPAMOro NOToKa 3a Kaxabli vac, cMm. pasgen «HourErrorsX».
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PeriodErrorsHigh

Ctapwaga 4actb Mackm owMboK YyCTPONCTBa 3a YCTaHOBNEHHbIN nepuog. Popmar:

But NeO — ncyepnaH NnMMNT BHeo4YepeHbIX cCO0bLEeHNN;

But Ne1 — owinbka gatymka NoTokKa;

But Ne2 — cpabaTtbiBaHME CTOPOXa pacxoaa;

Butbl Ne3...7 — RFU.

HourErrorsX (PeriodErrors)

Mnaglas YacTb Macku oWMBOK YyCTPOMCTBA 3a 0A4uH vac (nepuoa™). dopmar:

But NeO — Hannume npsimoro NoToka 3a Yac (He aBnsieTca ownbKon yCTponCTBa);
= but Nel1 — Temnepatypa ycTponcTBa BHe Anana3soHa;

m  Bbut Ne2 — anntenbHoe Bo3gencTBne MarHuTa Ha yCTPONCTBO;

m  but Ne3 — cHATME aneKTPOHHOro 6s10Kka ¢ NPOTOYHOM YacTu;

m  but Ned4 — Hanuyme npopsbiBa;

m  but Ne5 — Hanuuyme npoTeyky;

m  But Ne6 — Hannume obpaTHOro NOTOKa;

m  Bbut Ne7 — Huskoe HanpspkeHne BaTapew.

* npu nepuoge Ao 12 4YacoB BKNKOYMUTENBHO NepeadaeTcs YacoBas Macka ownbok, npu nepunoae
bonee 12 yacoB nepegaeTcs Mmacka oWNOOK 3a BECb Nepunoa coodLeHns

Mone HourErrorsX copmupyeTtcsa gns ogHOro 4yaca B yCTaHOBMEHHOM nepuoe (Tonbko Ans
nepuvoga Ao 12 vyacoB BKKYUTENBHO), KonmnyecTBo nonen HourErrorsX cooTeeTcTBYET
KONM4eCcTBY YacoB B rnepuoge.

HourForwardVolumeX

B cnyyae ecnn 6ut NeO nonsa HourErrorsX ycTaHOBNEH B eAuHMLY, CNegoM 3a KaxabiM nonem
HourErrorsX d¢opmupyetca none HourForwardVolumeX, cogepxawee wHdopmMmaumw o
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— EKACT BCKM iWAN LoRaWAN
DEKACT AENACIRZS U oRg

HaKoMsieHHOM o0bemMe MpsAMOro xoda 3a 3TOT Xe 4ac (Tonbko npu nepuoge Ao 12 yacos
BKITIOUMTENBHO, B NPOTMBHOM cny4vae 6ut NeO Bcerga cOpOLLEH B HOMb).

Mpumep perynspHoro coob6weHus

I'Ipmmep peryndapHoro cooOLleHuns ¢ nepmnoagom 12 4YacoB M MNOTOKOM B pa3Hble MOMEHTbI
BpeMEHU, a TaKXXe ornncaHmne bantos COO6LLI,6HMFI npeacrtaBrieHbl B Ta6J'IMLI,e HUXe.

=)

Mpumep perynsapHoro coo6uieHus:

0x13, 0x20, 0x94, 0x5D, 0x66, 0x90, 0x35, 0x02, 0x01, 0x58, 0x1B, 0x00, 0x02, 0x05,
OxE8, 0x03, 0x45, 0x38, 0x4A, 0x04, 0x00, 0x24, 0x10, 0x00, 0x46, 0x00, 0x01, 0xDO,
0x07, 0x00, 0x01, 0x20, Ox4E

BanTtbl coobweHus Mone OnucaHue

0x13 MesType PerynsapHoe coobuieHne

0x20, 0x94, 0x5D, 0x66 TimeStamp Unix-Bpems: 1717408800

0x90, 0x35, 0x02, 0x01 Vforward 16922000 geunnunTpos

0x58, 0x1B, 0x00 Vreverse 7000 peunnuTpos

0x02 PeriodErrorsHigh 1 OUT: owMbKa gaT4ymkKa noToka

0x05 HourErrors0 0 6uT: HanNu4ne NPAAMOro NoToKa 3a vac,
2 OUT: AnUTenbHOE BO3OENCTBME MarHMTa Ha
CYEeTYMK

OxES8, 0x03 HourForwardVolumeO 1000 peunnuTpos

0x45 HourErrors1 0 6uT: HanNu4ne NPAMOro NOToka 3a vac,
2 OUT: AnUTenbHOE BO3OENCTBME MarHmMTa Ha
CYETYMK,

6 6uT: Hann4ne obpaTHOro NoToka

0x38, 0x4A HourForwardVolume1 19000 peunnutpos

0x04 HourErrors2 2 6uT: AnUTenbLHOEe BO3OENCTBUE MarHMTa Ha
CYETUYUK

0x00 HourErrors3 HeT notoka n/vnu owmnbok 3a 3TOT Yac

0x24 HourErrors4 2 OUT: AnnTenbHOE BO3OENCTBME MarHmMTa Ha
CUETUUK,

5 6UT: HanNM4Yne NPoOTEYKM

0x10 HourErrors5 4 6UT: Hanu4ue npopbiBa
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AEKACT BCKM iWAN LoRaWAN

BanTtbl coobLeHusa Mone OnucaHue

0x00 HourErrors6 Het notoka n/unmn owmnbok 3a 3ToT Yac

0x46 HourErrors7 1 6uT: Temnepartypa cyeTyMKa BHe fManasoHa,
2 OUT: AnUTenbLHOe BO3OEeNCTBME MarHMTa Ha
CYETUUK,
6 6uT: Hann4ne obpaTHOro NoToka

0x00 HourErrors8 HeT notoka u/vunn ownbok 3a 3ToT Yac

0x01 HourErrors9 0 6uT: HanNu4ne NPAAMOro NoToka 3a Yac

0xDO0, 0x07 HourForwardVolume9 2000 geuunutpos

0x00 HourErrors10 HeT notoka n/unmn ownbok 3a aToT Yac

0x01 HourErrors11 0 6uT: HanNu4ne NPAMOro NoToka 3a Yac

0x20, Ox4E HourForwardVolume11 20000 peumnutpos

Mpumep perynapHoro cooblieHns ¢ nepnogom, npesbiwawwmm 12 yacos (1 Hegens), a Takke
onuncaHne 6anToB cooblieHnsa npeacrasneHbl B Tabnuue Huxe.

=)

Mpumep perynapHoro coo6leHus:
0x13, 0x20, 0x94, 0x5D, 0x66, 0xA0, 0x86, 0x01, 0x00, 0x58, 0x1B, 0x00, 0x04, 0x74

BanTtbl coobLeHusa Mone OnucaHue

0x13 MesType PerynapHoe coobLueHne
0x20, 0x94, 0x5D, 0x66 TimeStamp Unix-Bpems: 1717408800
0xAOQ, 0x86, 0x01, 0x00 Vforward 100000 pgeumnutpos
0x58, 0x1B, 0x00 Vreverse 7000 geunnntpos

0x04

PeriodErrorsHigh

2 6uT: cpabaTbiBaHME CTOpOXa pacxona

0x74

PeriodErrors

2 6uT: gnuTenbLHoe BO34ENCTBME MarHuTa Ha
CYETYNK,

4 6UT: Hanu4ne npopsbiBa,

5 6UT: HanNn4yne NPoOTEYKN,

6 6uT: Hanu4ne obpaTHOro NoToka
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— EKACT BCKM iWAN LoRaWAN
DEKACT AENACIRZS U Cia

BHeo4yepegHoe coobueHne

BHeouepenHoe coobLieHne nepegaeTcsa npu Bo3gencTBUM MarHUTOM Ha YCTPOMCTBO B TeYeHue
4-10 cekyHA nnu B cnyvae BO3HUKHOBEHNSA ownbok (cM. pasgen «llone ownboky).

dopmaT BHeoUYepeaHOro coobLeHus

O603Ha4YeHue nons OnucaHue Pa3mep, | 3Ha4yeHue To4yHOCTb
our
MesType* Tun coobuleHus (BHeo4epenHoe) 8 0x14 -
TimeStamp Bpemsa cHatna gaHHbix (Unix-Bpemsi) 32 Little- - 1c
endian
Vforward HakonneHHbI 06bEM NpsiMOro xoaa 32 Little- 0...999999999 0,1 n
B 0,1 n (peunnutp) endian
Vreverse HakonneHHbIh 06bEM obpaTHOro xoaa 24 Little- 0...16777215 0,1 n
B 0,1 n (geunnutp) endian
CurrentErrorsHigh Ctaplwas 4yacTb MacKu TeKyLLMX OLMOOK 8 - -
CurrentErrors Macka TekyLmx owmnbok 8 - -
SerialNumber CepwuiiHbii HoMep ycTponcTea (nocnegHue 32 Little- - -
8 undp) endian
DevTemp Temnepatypa ycTponcTea 8 -127...127 1 rpagyc
Meta™** dnarn 4ONONHUTENBHOW MHOoPMaLnmn 8 - -

But 0: yctaHoBneH B 1, ecnu none
FwVersion npucyTtcteyeT B coobLweHun

FwVersion** Bepcus MO 32 - -

* OnncaHue MesType 6onee paHHen Bepcum hopmata coobweHni LoRaWAN npusegeHo B AOKymeHTe
«®opmat coobweruit iWAN LoRaWAN (v2.4)»
** OnuuoHanbHoe none, MOXeT oTcyTcTBoBaTh. [lo6aeneHo B MO 1.41.4

Pasmep BHeouepegHoro coobuweHuns — ot 19 go 24 Gant.

CurrentErrorsHigh
Ctapwas 4acTb Macku olwmMBOK Ha MOMEHT OTNpPaBKM BHeEOYEpeaHoro coobuieHns. dopmar:

s But NeO — ncuepnan nMMUT BHEOUEPEAHbBIX COOOLLEHWN;
= Bbut Ne1 — ownbka gatymka NoToKa;

m  but Ne2 — cpabarbiBaHne cTopoXa pacxoaa;
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— EKACT BCKM iWAN LoRaWAN
DEKACT B CEM | oia

m Butbl Ne3...7 — RFU.

CurrentErrors

Mnagwas 4acTb Mackm owMboK Ha MOMEHT OTNpaBKM BHeEOYepeaHoro coobweHnsa. dopmar:
= But NeO — RFU;

= but Ne1 — TemnepaTypa ycTponcTsa BHe gManasoHa;

m  but Ne2 — pnutenbHoe BO3OENCTBME MarHMTa Ha YyCTPOMCTBO;

m  Bbut Ne3 — cHATHEe anekTPOHHOro 6rioka ¢ MPOTOYHOM YacTu;

m  but Ned4 — Hanun4yme npopbiBa;

m  but Ne5 — Hanuuyne npoTeyky;

m  Bbut Ne6 — Hannume obpaTHOro NOTOKa;

m  but Ne7 — HM3koe HanpskeHne GaTapew.

Mpumep BHeouepeaHOro cooGLeHus

S

Mpumep BHeovepenHOro coo6LeHnnA:
0x14, 0x20, 0x94, 0x5D, 0x66, 0x90, 0x35, 0x02, 0x01, 0x58, 0x1B, 0x00, 0x04, 0x04,
0x30, 0x41, 0xAB, 0x00, 0x2A, 0x01, 0x05, 0x00, 0x29, 0x01

BanTtbl coobweHus Mone OnucaHue

0x14 MesType BHeouepeaHoe coobuieHne

0x20, 0x94, 0x5D, 0x66 TimeStamp Unix-Bpems: 1717408800

0x90, 0x35, 0x02, 0x01 Vforward 16922000 geumnuTtpos

0x58, 0x1B, 0x00 Vreverse 7000 peunnutpoB

0x04 CurrentErrorsHigh 2 6uT: cpabaTbiBaHMEe CTOpOXa pacxona

0x04 CurrentErrors 2 OUT: AnUTenbHoOe BO3OeNcTBME MarHmMTa Ha
CYETUUK

0x30, 0x41, 0xAB, 0x00 SerialNumber 11223344
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DEKACT A
BanTtbl coobLeHusa Mone OnucaHue
0x2A DevTemp 42 rpagyca
0x01 Meta dnarn gononNHUTENbLHOW MHOopMaLUnu:
EcTtb none FwVersion
0x05, 0x00, 0x29, 0x01 FwVersion 1.41.5
ABTOHOMHOCTb

ABTOHOMHOCTb paboTbl cyetumka BCKM iWAN LoRaWAN npegcrtaBnaetr cob6on MUHMMArbHbIN
CPOK cnyx6bl YCTPOWCTBA OT 3fieMeHTa NUTaHUA U cocTaBnsaeT 6 neT nNpu ycrioBum cTabunbHOM
CBSA3U 1 nepefayn He Bonee Tpex cCOOOLEHNIN B CYyTKN.

MoBepka n MeXNoBepPOU4HbIN UHTEpPBar

MoBepka cyetynka BCKM iWAN LoRaWAN npousBogutcs B COOTBETCTBMM C AOKYMEHTOM
MM 208-034-2024 «l'ocynapcTBeHHas cuctema obecneyeHnsa eauHcTBa namepeHun. CHeTumnku
XONOAHOM 1 ropsiyen BoAbl KpbifibdaTble dekacT. MeTtoanka noBepku».

MeXXnoBepOoYyHbIli MHTEpBan cocTaBnseT 6 ner.

YKa3aHus no akcnnyatauum, TPaHCNOPTUPOBKE, XPaHEHUIo U
yTUnmsaumm

YKasaHus no aKkcnnyaTtauuum

Hapy>KHaﬂ NMOBEPXHOCTb yCTpOIZCTBa OOJ1XXHa coaepXXaTbCA B HNCTOTE.

He pexe ogHoro pasa B Hegento HeobxoauMmo Npou3BOAUTb OCMOTP ycTpouctBa. B cnydae
3arpss3HeHns CTeKS1I0 MpoTepeTb BIIAXHOW, a 3aTeM CyXOW MosfioTHAHou candetkon. [lpu
OCMOTpE NpPOoBepSAETCs HanMumMe/oTCyTCTBME TeYM B MeCTax COeANHEHNS LUTYLLEPOB C KOPNYCOM
n wTyuepoB c TpybonposogoM. [lpn BbisiBNEeHMN Teynm HeobxoammMo noaTsHYTb pe3bboBble
coeanHeHnsa. Ecnn Teyb He npekpallaeTcd, He0bXO0ANMO 3aMEHUTb NMPOKaAKY.

Mpun BbISABNEHUM TE€YM M3-MOL NEKTPOHHOrO Brioka unu npekpaweHnn ero yHKLUMOHMPOBaHMS
YCTPOWCTBO HEOBXOAMMO CHATbL M OTNPaBUTb B PEMOHT.

Mocne pemMoHTa ycTpoicTBa Heo6XxoanMMo NPOBECTM NPOLEAYPY €ro NoBEPKW.

OO0 «[lekacT», 2026 roa decast.com 30



PykoBoaCTBO NoO 3Kkcnnyataunm
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NEKACT

PaboTta ycTponctBa MoXeT ObiTb obecnedeHa TONbKO NMpu cobnogeHnn cneaylowmnx ycroBun
aKcnnyaTaumm:

MOHTaX YCTPOWCTBA BbIMNOSIHEH B COOTBETCTBUM C TpebGOBaHUAMM HACTOSILLEro PyKOBOACTBA
no aKcnnyaTauuu;

3Ha4yeHns HoMuHanbHoOro Qn, WM MakcuMamnbHOro Qmax pacxogoos npu aKcnnyartauynn
yCTpOVICTBa HEe [OOJIXHbl npeBblllaTb 3Ha4YeHun, YKa3aHHbIX B pasgene «TexHnyeckue
XapaKTepPUCTUKN»,

= PV 3KCNnyatauum YCTPOWMCTBaA Ha pacxofax Huxe MUHUManbHOro Qmin MNOrpeLHOCTb
cYeTYMKa He HOpMMpOBAHaA W MOXET OTNMYaTbCs OT 3HA4YEeHWW, yKasaHHbIX B pasgene
«TexHnyeckne xapakTepucTuKn»;

B TpybonpoBoae He OOKHbI UMETb MECTO rmapaBnuyeckue ygapbl n Bubpaunu, Brnvsiowme
Ha paboTy yCTpOMCTBa.

Mpn 3amMeTHOM CHWXEHWM pacxoda BoAbl HEOOXOAMMO NPOYUCTUTL BXOAHOW OUMLTP OT
3acopeHus.

3KCI'IJ'IyaTaLI,MFI yCTpOIZCTBa Ha MakCuMmMalsibHOM pacxone AOoMyCKaeTCAa He Gonee 1 yaca B CYTKW.

YKasaHus No TpaHCNOPTUPOBKeE

YCTpOWCTBO B ynakoBKe NpeanpuaTUS-U3roToBUTEN crnegyeT TpaHCNopTMpPOBaTh N0ObIM BUAOM
TpaHcnopTa B KPbITbIX TPAHCMOPTHLIX CPeAcTBax Ha Niobble pacCTOsiHUS B COOTBETCTBUM C
npaBunamMmm NepeBo30K rPy30B Ha JaHHOM TpaHcropTe.

TpaHcnopTMpoBaHMe YCTPOMCTBA OOMKHO cooTBeTcTBOBaTb ycnosusam FOCT 15150-69.

Mpn  TpaHCMOPTUPOBaAHUM  YCTPOWCTBA HEOBXOAMMO  CTPOro  BbIMOMHATH  yKa3aHWs
MaHUMNYNSUMOHHbIX 3HAKOB M HaAMNWCEeW, HAHECEHHbIX Ha TPaHCMOPTHYIO Tapy, U He JonyckaTb
NpsIMOro BO3aencTBus aTMocepHbIX 0CaAKOB, NPSIMbIX COMTHEYHbIX fydel U 3arpsisHeHus.

YKa3zaHusl o XpaHeHUto

XpaHeHne moayns B ynakoBke NpeanpuaTus-n3roToBuTens AoMKHO COOTBETCTBOBATL YCOBUSAM
xpaHeHust nyHkTa «10» no NOCT 15150-69. B Bo3gyxe NOMELLEHUS, B KOTOPOM XpPaHUTCH
YCTPONCTBO, HE AOMKHbI COAEPXKaTbCsl KOPPO3MOHHO-aKTUBHbIE BeLlecTBa.
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NEKACT

YKka3aHuAa no yTunm3aumm

YTunmsauma moaynsa OOrmkHa OCyLEeCTBRATbCA cornacHo TpebosaHmsam CanluH 2.1.7.1322-03
«mrneHnyeckne TpeboBaHUA K pasMeLLeHU0 N o0b0e3BpexmnBaHUO OTXOAO0OB MPOU3BOACTBA WU
notpebnennsa». YTunusauus anemeHTa NuTaHuMsa YCTPOMCTBA [AOSMKHA OCYLLECTBNATLCSA B
cooTBeTcTBUKN ¢ TpeboBaHuamn MOCT P MOK 60086-4-2009 «batapeun nepsuyHble. YacTb 4.
BesonacHocTb NuTMeBbIX GaTapeny.

KoMnnekT noctaBKu

HanmeHoBaHue KonuyectBO

Cuetunk BCKM iWAN LoRaWAN 1w
KoMnnekT MOHTaXHbIX Yacten* 1wt
MacnopT 1wt
YnakoBka 1wt

* Hanuuune n coctaB KoMnnekTa MOTyT ObITb M3MEHEHbLI MO 3aKkagy

apaHTUM nsroroBuTens

MN3rotoBuTenb rapaHTUpPyeT COOTBETCTBUE U3Aenns TpeboBaHWSAM HACTOSLWEro AOKyMeHTa npwu
cobritogeHun notTpebuTenem ycrnoBuii aKcnyaTaumm, XxpaHeHusl, TPaHCNOPTMPOBKM M MOHTaxa.

[apaHTUHLIN CPOK YKa3aH B nacnopTe Ha npmnbop.

MN3rotoButenb 06s3yeTca 6e3B03ME3HO 3aMEHUTb UM OTPEMOHTUPOBATL YCTPOMCTBO, ECMM B
TeYeHNe rapaHTMNHOIO cpoka noTpebutenem OyaeTr oOHapyXeHO ero HeCcOOTBETCTBUE
TEXHUYECKMM XapakTepucTukam. lMpu aTtom Ge3Bo3mesgHasi 3amMeHa WM PeMOHT YCTPOMCTBa
NPOM3BOAATCS NpeanpusiTUeM-U3roToBUTENEM Mpu  yCrnoBuu cobniogeHns notpebutenem
NpaBUN XpaHeHUs, TPaAHCMOPTMPOBKM, MOHTaXa W SKCMnyaTauuu, yKasaHHbIX B HACTOSILLEM
AOKYMEHTE.

B rapaHTuUinHOM o6CcnyXnBaHMM MOXeT BbiTb OTKa3aHo B Cryyae:
= HanMumMs MexaHUYeckux MoBpexAeHuU, 0edeKTOB, Bbl3BaHHbIX HecoOnAeHWeM npaBun

TPaAHCMOPTMPOBKM, XPaHEHMS, MOHTaXa W 3KCnnyaTauum yYCTPOWCTBA, a TakKke CrnenoB
MeXaHW4eCcKoro Unm TepMnYecKoro BO34encTBus;
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11) PyKOBO,EI,CTBO Mo 3KCruityatauunuu
— .
DEKACT JEKACT BCKM iWAN LoRaWAN

m  JedeKkToB, BbI3BaHHbIX CTUXUNHLIMU G6E4CTBMSMM U BO3OEWCTBMEM OKpYXalLen cpeabl —
HaBOAHEHMEM, NOXapoM, aTMOCHEPHBLIMU ABNEHUAMW U T.MN.;

= HapyuweHund n0Tpe6|/|TeneM KOMMJIEKTHOCTU NOCTaBKMW.
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