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HacTodLiee pyKOBOACTBO PACMPOCTPAHAETCH HO CHETYUKM DAEKTPOIHEPTUM
Mepkypmn 206 (aaree — cHeTymk) CoBMECTHOro npom3BoAcTBa OOO «HIMK «MHKoTEKE) U
OOO «Bera-ABGCOAIOT) M ONPEAEAFET MOPAAOK YCTAHOBKM U MOAKAKOYEHUS, A TAKXKE
COAEPXMUT KOMOHAbI YNPOABAEHUS M OMMCAHME AOYHKLMOHAAQ.

PYKOBOACTBO NPEAHA3ZHAYEHO AAS CMELMAAMCTOB, O3HOKOMAEHHBIX C MPABUAAMM
BbIMOAHEHMS MOHTCXKHbIX PABOT B OOAQCTU PAAMYHOTO SAEKTPOHHOTO U
DAEKTPUYECKOTO OOOPYAOBAHMS.

AAs o6ecnevyeHus NPABUMAbHOIO (PYHKLMOHUPOBAHUA YCTAHOBKA M
' HACTpPOMKQA cYeTYMKa AOAXHbI OCYLLECTBAATbLCSA
®  KBAAMOULUPOBAHHBIMU CMELUAAUCTAMM
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Cyetymkm Mepkypmmn 206 NpeAHA3HAYEHbI AAT MHOTOTAPMAOHOTO (AO 4 TAPUAOOB)
y4€TA OKTMBHOM M PEAKTUBHOM SHEPTHM B OAHOJDA3HBIX CETIX MEPEMEHHOTO TOKA
HOMMHAABHOM YacToToM 50 L.

BHYTPU CHETYMKOB YCTAHOBAEH POAAMOMOAYAb, OCYLLLECTBAMOLLLMM HOKOMAEHUE U
nepeAqyyy AOGHHbIX CO CcYETYMKA B CeTb LORAWAN nocpeACTBOM PAAMOCBA3M HA
4ACTOTAX AMAnAa3oHa RU-868.

CYeTYMKM OCHALLLEHbI BCTPOEHHBIM PEAE OTPAHUMYEHUS MOLLIHOCTU, KOTOPOE
MOXET CPABATbIBATL KAK MO BHYTPEHHUM COOBITUSIM, TOK M MO KOMOHAE C CEepBepdal.

PaAMOMOAEM CHETYMKA pABOTAET KAK yCTpomcTBo LORAWAN kaacca C.

[MOKO3AQHUS CHMTBIBAKOTCA C NPUOOPA y4eTa C HAOCTPAMBAEMbIM NEPUOAOM: PA3 B
4AC, PA3 B CYTKM, PA3 B HEAEAIO UAM PA3 B MeCHL,. CHUTAHHbIE MOKA3AHUS COXPAHIIOTCS
B MAMATM POAMOMOAYAS, 1 NepeAatoTcq B ceTb LoraWAN B COOTBETCTBMM C MEPMOAOM
nepeAayn AQHHbIX. [TePUOA MOXET HAOCTPAMBATLCSH C KPATHOCTbIO 1 4AC, MO YMOAYOHMIO
NEPUOA NEPEAQHM PABEH 2 HOCA. [lepeAd4a AQHHbIX OCYLLLECTBASIETCS B CAYHQAMHbIN
MOMEHT BPEMEHMU BHYTPM BbIOPOHHOIO NEPUOAQ. Npm O4EPEAHOM BbIXOAE HO CBS3b
YCTPOMCTBO HAYMHAET OTMPABAATb HOKOMAEHHbIE MAKETbI C MOKA3AHMAMM, OT CAMOTO
PAHHETO K CAMOMY MO3AHEMY.

EcAm napameTp «3anpaLlmBATbh MOATBEPKAEHME) BKAIOYEH, TO YCTPOMCTBO ByaeT
OTMNPABAATb CAEAYIOLLLIMI MAKET TOABKO MOCAE MOAYYEHUS MOATBEPXKAEHMI O AOCTABKE
NpeAblAYLLETO. ECAM TOKOE NOATBEPXXAEHUE HE MOAYHEHO YCTPOMCTBO 30BEPLLAET
CEQHC CBA3M A0 CAEAYIOLLLETO MO PACMUCAHUIO. TTPU STOM YCTPOMCTBO MPOAOAXKAET
cobmpaTb AOHHbBIE COTAQCHO NePUoAYy COOPA AQHHBIX M 3AMUCBLIBATL B MAMATH.
HenepeAaHHbIE MAKETbl COXPAHIIOTCS B MAMATU CHETYMKA AO CAEAYIOLLLETO CEAHCA
CBS3M.
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[pU BIKAKOYHEHHOM MAPAMETPE «3ANPALLUMBATL MOATBEPXKAEHME), YCTPOMCTBO
OTMPCBASIET B CETb BCE HOKOMAEHHbIE MAKETHI MO MOPIAKY C COMOIO PAHHETO AO
CAMOTO NOCAEAHETO. [MPOBEPKM AOCTABKM MAKETOB B TAKOM PEXMME HET.
HenepeAQHHbIX MOKETOB B MAMSITM YCTPOMCTBA HE OCTAETCA.

HaCTpOMKM YCTPOMCTBA OCYLLLECTBAIKOTCH AMCTAHUMOHHO Yepe3 LoRaWAN.
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KAaQcc TO4HOCTM Npu yyeTe
OKTMBHOM SHEPIUM
BA30BbINM (MOKCUMMAABHbIN) TOK, A

HOMMHOABHOS YOCTOTA CeTM, L,
KoAnyecTso TapmdooB
MNOCTOAHHAS CHETYMKA, MMM./KBT Y
YHyBCTBUTEABHOCTb MO TOKY, % OT |6
AMANA30H pabo4mMx TEMNEPATYP,

Kaacc yctponctsa LoRaWAN
KoAamnyectso KOHAAOB LORa
YACTOTHbIM MNAQH

Crnocof aKTMBALMU B CETH

[epUoA BbIXOAQ HO CB43b MO
VMOAYAHUIO
[NeproA HOKOMAEHMI AQHHbIX MO

YMOAYQHUIO
ObbeM NAMIATU AAT HOKOMAEHUS

NAKEeTOB
Tun aHTeHHbl LORA

l‘|yBCTBl/ITe/\bHOCTI:»

AQAbHOCTb PAAMOCBS3M B MAOTHOM
AQABHOCTb POAMOCBS3M B
HOMUMHOABHOS MOLLLHOCTb

HoMMHOABHOE HaNpaxXeHue, B
MNoTpebAseMas MOLLIHOCTb B LLEMM
TOKQ, B-A

MNoTpebAseMas MOLLIHOCTb B LLEMM
HaMpsXeHus, BT

Pasmepsbl kopryca

5(60)
50
Ao 4
5000; 10000
0,4
-45...+70

C
16
RU868

OTAA
2 4Yaca (HactpamBaeTcs)

1 yac (HacTpamBaeTcs)

255 naketos

BHYTPEHHSS
-138 dBm

AO 5 Km
AO 15 km

25 MBT

230
0.5

2,5

154x105x72 mm

CyeTHmK 9BAIETCA YCTPOMCTBOM KAACcaA C (No Kanaccmdomkaumm LORGWAN) m

obecnevymBaeT CACAYIOLLLMM QOYHKLMOHAOA:

o noaaepxka ADR (Adaptive Data Rate)

NOAAEPXKKA OTMPABKKM MAKETOB C MOATBEPXKAEHMEM (HOCTPAMBAETCH)
AMNCTOHUMOHHOE YNPOBAEHUE PEAE ONPAHUYEHUT MOLLIHOCTH
COXPAHEHME NAKETA B MAMATU MPUM HEBO3MOXKHOCTU AOCTOBKM
MPUBA3KA MOKA3AHMM KO BPEMEHM MO BHYTPEHHUM YHOCAM ISAEKTPOCHETIMKA
BHEOYEPEAHOM BbIXOA HO CBA3b NPU OMPEAEAEHHbBIX CODLITUAX

0O O0OO0OO0O0
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MEPBbLIM 3AMYCK

MNepeA NepBbiM 3AMYCKOM HEOOXOAMMO MPOMUCATL KAKOYM YCTPOMCTBA HA
cepepe. AA TOrO HY>KHO HOMTU HA YCTPOMCTBE/KOPODOKE QR-KOA CAEAYIOLLLETO BUAQ:

[

OTCKOHMPOBATb €70 U MOAYYMUTb MHCDOPMALLMIO:

e DevVEui

e DevAdd
e NwkSKey
o AppSKey
e AppEui

» AppKey

BHeCTn 3T AQHHbIE HO CepBepeE.

NocAe 3TOro nMpu NOAQYE MUTAHUE HA CYETYMK DAEKTPOIHEPTUM PAAMOMOAEM
Ha4YMHAET perncTpaumtio B cetm LOROWAN cnocobom OTAA.

YCTPOMCTBO OCYLLLECTBUT TPU MNOMbITKM MPUCOEAMHEHUS K CETUM B HOCTOTHOM
AmManasoHe RU-868. lMpum MOAyYEHMM MOATBEPXKAEHMA AKTMBALMM B ceTiM LORAWAN,
YCTPOMCTBO HAYHET PABOTATL B OObIMHOM pPEXMME.

MAPAAAEABHO POUAMOMOAEM HAYHET OMPOC CYETYMKA M MOMbITAETCS OTMPABMTbL
nepBbiM MNAKET. ECAM BCe MOMbITKM PEMMCTPALMM B CETU OKAXKYTCS HEYAOQYHbIMM,
PAAMOMOAEM  MPOAOAXKMUT HAKOMAEHWE ACQHHbBIX M OyAeT OCYLLLECTBAATb MOMbITKM
NPUCOEAMHEHUS K CETU KAXKABIM YaC.

B pabote cyetymka Mepkypui 206 eCTb BOXKHAS OCOOEHHOCTb: CeTEBOU aApecC, No
KOTOPOMY PAAMOMOAEM COBEPLLAET OMPOC cYeTimka. CeTeBOoM OAAPEC CYETYMKA
MOXHO Y3HQOTb MO 3GBOACKOMY HOMEPRY YCTPROMCTBA, PACMOAOXEHHOMY HA KPbILLIKE.
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Mon NEPBOHAYOABHOM MOAKAIOYEHUM B MAMATM PAAMOMOAEMA HET CETEBOrO
OAPECA CYETYMKA. DTOT AAPEC HEODXOAMMO YKA3ATh B MPUAOXKEHMM «loT Vega Pulsen
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npu AOBABAEHMM YCTPOMCTBA, B CTPOKE (MHAMBUMAYOABHBIM AAPEC), KOK 3TO MOKA3AHO HA
CKPMHLLOTE HMXE.

PepaktupoBaHue yctpoictsa Mepkypum 206

HazeaHue O6neKTa Anpec O6bekTa
Bera-Aéconior Kupoga 113/1
lNomeuieHue HazeaHue npuéopa
CreHn Mepkypuir 206
Panuomojiem Liger Kon. Tapugos
SEEB_Mercuty I - 4 E|
CocTosHMe YCTPONCTRa - KonwnuecTteo ¢a3
B aKCnnyaTaumm EI @ OpHodazHLIA © TpexpaszHbit
Mojens Nnpu6opa yuerta 33BOJICKO HOMEp NMpreopa yyeTa
Mepkypuin 206 PNOFO4 30661877-17
Homep nuueBoro cueta Jlata noeepku
04.10.2019

MeXnoBepoyHEIN MHTEpBan, net

10

Hanuuue pene

OTo6paxats NpodusbL MOLWHOCTH

MHIMBUAIYVaneHRIA ajipec
30661877

[ veenomnenms o TpeB‘{ WHavenayankHbIii agpec

OnucaHue yCTpONCTBa

Mepkypui 206, JONrOBpeMEeHHbLIA TecT

OtMeHa CoxpaHuTts

NocAe TOro, Kak aApec ObIA 3AMMCAH HEOBXOAMMO NOCACATh HO PAAMOMOAEM
AOBYIO KOMAHAY MAM 3AMNPOC, TOK KAK AOOAS KOMAHAC MAKM 3AMNPOC COAEPXKUT CETEBOM
AAPEC CHETYMKA. POAMOMOAEM MOAYYUT KOMAHAY M COXPOHUT CETEBOM AAPEC
CYETYMKA B CBOEM MAMSATU, YTO AQCT EMY BO3MOXKHOCTb OMPALLMBATL CHETYMK MO STOMY
aApecy.
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OTNPaBUTL 3AMPOC MOXHO M3 MPUMAOXKEHMA «loT Vega Pulsen, HaXXAB OAHY U3

KHOMOK, MPMBEAEHHbBLIX HO CKPMHLUOTE HMXKE.

4 oKkTaGpA 2029 1.

n Pene
a
[ |

= Mepwon
CeHTAGPL 14, 2018 - ceHTAGPL 14, 2018 ~

[Nokazanmua Ha Hauano nepwmona
lNokazanms Ha KoHEL Neproaa
MoTpetneno

Cpeauss Temneparypa

Komwectso cotummi

KomwaecTtso Tpesor

o Tekylume NokazaHua & Temnepatypa

193.1600 KBT-u 35°C
[14.00.18 14:35)

& Moniens ] 3aBO/ICKON HOMEp
Mepiypwuii 206 PNOF04 30661877-17
Moeepka 1o a BckphiThe kopryca

e

Hert

‘ YBeloMNeHuA O TpeBorax
BrixnmoueHo

191.9000 kBr-y
1931600 kBr-u
12600 kBr-
=80

4

0

EcAau ceTeBoM aApec He YyKAa3adH MAM YKA3AdH HenpaBuAbHO, TO
PAAUOMOAEM HE CMOXET ONpOCHUTb CHETHYUK U 6YAeT NMPUCBIAATD

nakKkeTbl C NYCTbiMU CTPOKAMMU

ECAM ceTeBOM QAPEC CHETYMKA YyXKe OblA 3aNMMCAH B MNAMATb PAAMOMOAEMC
HEBEPHO, €CTb BO3MOXHOCTb M3MEHUTb €70, OTNPABMB NAKET Ne? (Cm. pasaeA OnmcaHue
MPOTOKOAO OOMeEHQ)

OnNUcaHme YaCTOTHOTO NAQHAO CYETYMKA:

HACTOTHbIM MAQH KaHaa Hacrtota MoayAdLLMS
5 868.9 MultiSF 125 kHz
RU-868 2 869.1 MultiSF 125 kHz
RX2 869.1 SF12 125 kHz

10
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B AGHHOM PA3AEAE OMUCAH MPOTOKOA OOMEHA AQHHBIMKM PAAMOMOAEMA C CETbIO

LoRaWAN.

PAAMOMOAEM MEPEAAET NMNAKETbI CAEAYIOLWMNX TUMOB.

' B noAsx, cocToflLMUX U3 HECKOAbKUX OAUT, MCMNOAb3yeTCs MOPAAOK
e CAepoBaHus little endian

1. MHbOpMAUMA O CHYETYMKE (reHepUpyeTcs MO BPEMEHM KM MPU HACTYNAEHUM
cobblTnm) nepeaaetcd Ha LORAWAN noprt 2.

Pasmep B 6anTax
1 6amTt
4 6aunta

4 6amTa

1 6amt
1 6amt
1 6amt

1 6aut

4 6amta
4 6amTa

2 6amTa

4 6amta
1 6amr

4 6amnta
2 baunta
2 baunta

OnucaHue noas

TUM NOKEeTA, AAS AOHHOTO NMakeTa = |

CepUHbIM HOMEP SAEKTPOCHETYMKA

Bpema doopMMPOBAHMS MAKETA, ECAM MPUYMHA NEPEAQUM (MO
BPEMEHM) UAM (MO 3AMNPOCYN.

Bpems HaCTynAeHMs COBbITUA, ECAM MPUYMHA NEPEAQHM OAHO U3
cobbiTnm (unixtime UTC cyeTumka)

Moaenb cyetimka: 3 — Mepkypui 206, 4 — Mepkypum 200
Koamyectso doa3s y cyetimka: 1, 3

KoamyecTtso Tapmdoos: 1 -4

HaAnyme peae orpaHm4eHms MOLLLHOCTH

HE MOAAEPXMBAETCSH CHETIMKOM, BCETAA (1)

AQTA BbIMYCKQ CEPUMHOTO U3AEAMS B oOopMaTe unixtime
Bepcua NO cHé€Tymka

KoadbdomumeHt tpaHcdhopmanim (YMHOXEHHbIM Ha 100)
HE NOAAEPXXMBAETCH CHETYMKOM, BCeraa OXFFFF
TekyLLme MOKA3AHMS CHETYMKA (KAK HO AMCrnAee) B BTy
Temnepartypa BHYTPU CHETIMKA OT — 127 AO +127
TekyLLee COCTOgHME (BUTOBOE MOAE)

MpuinHa NnepeAaym nakeTa (BMToBoe NoAe)

UUID 3anpoca

CYEeTYMK COAEPXUT B cebe BCTPOEHHbIE YAChI C KOAEHAQPEM, BPEMSI M AQTA HA
KOTOPbIX 30AQIOTCS MPW MPOU3BOACTBE, O TAKXKE MOryT OblTb CKOPPEKTUPOBAHbI B

npouecce 3KCMAYATALMM.

POPMMUPOBAHME TMAKETOB C TEKYLLUMMM MOKAZAHUIMM

MPOUCXOAMUT B MOMEHTbI BDEMEHM, KPATHbIE 30ACGHHOMY B HOCTROMKAX Nepuoay cbopa

ACHHbIX?

e AAS MHTEPBAAA 1 4AC: CYMTBIBAKOTCS MOKA3AHMA HO HOYOAO TEKYLLLETO 4ACQa;

e AA9 MHTEPBAAQ 6 HOCOB: CHYUTbIBAKOTCA NMokasaHug Ha 00:00, 06:00, 12:00, 18:00;

e AAS MHTEPBAAQ 12 HOCOB: CYMTLIBAIOTCS MOKA3aHMa Ha 00:00, 12:00;

o AAS MHTEPBAAQ 24 HOCA: CYAUTLIBAOTCA NMOKA3AHMA HA 00:00 TEKYLLIMX CYTOK.

o AN MHTEPBAAQ 1 HEAEeAd: CYMTbIBAOTCA MOkKa3aHma B 00:00 TOro AHd HeAeAM,
KOTOPbIM YKA3QH B HOCTPOMKAOX (HAMPUMEP, 2 — BTOPHUK);

11
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o AA9 UHTEPBAAQ 1 Mecal: CYMTbIBAKOTCA NokKa3aHmg B 00:00 TOro 4YmMcAa mecsaua,
KOTOPOE YKA3AHO B HOCTPOMUKAX (YMCAO OT 1 AO 28).

&)
M
m
1Y
1]

PacLumdopoBka OMTOBOrO MOAS «TekyLLLee COCTOIHME)

but OnucaHue noas
0 Bur COCTOSHME KAEMMHOM KPbILLIKA:
0 — oTKpbITA
1 — 30KpbITa
1 our CoCTOsHME KPbILLKM KOPMYCa:
0 — oTKpbITA
1 —30KpbITa
2 6ur CoCTOsHME PEeAE OTPAHUYEHMS HAMPY3KM:

0 — NoAQYO OTPAHMYEHO
1 — 2HEprMg NoAQeTcA

ECAM CYETYMK HE MOAAEPXKMBAET KAKYIO-AMOO COYHKLMIO COCTOAHMS, TO BCErAd
npeaaetca 1.

PacLumdopoBka OGUTOBOro MoAs «MpuiymHa nepeAaym NaKeTon

BbuTtbl [43210] OnucaHue noas

00001 Mo BpemeHu

00010 BCKPbITME KAEMAMHOM KPbILLIKM

000TT BckpbiThe kopnyca

00100 BO3AEMNCTBME BHELLIHMM MATHUTHBIM MOAEM
00101 MNoTeps doasbl

00110 NHBEepCUs doa3bl

00111 CpabaTbiBAHUE PEAE OTPAHMUYEHMS

01000 MpeBbiLLeHME HAMPSXKEHMS Mo doase A
01001 MpeBblLLEHME HANPKEHMS NO doase B
01010 MpeBbiLUeHWe HanpsXKeHus no goase C
01011 MpeBbILLEHME AMMUTA MOLLIHOCTH

01100 MpEBbILLEHME AMMMTA AKTUBHOM AMOLLIHOCTM
01101 MpeBbILUEHUE AMUMUTA SHEPTUM MO TAPUY 1
01110 MpeBbILLUEHUE AMUMUTA SHEPTUM MO TAPUDY 2
01111 MpeBbILLEHME AMMUTA IHEPTUK NO TapUdy 3
10000 MpeBbILUEHUE AUMUTA SHEPTUM MO TAPUDY 4
10001 Pa3psa BCTPOEHHOM BATAPEU SAEKTPOCHETIMKA
10010 OTKAIOYEHME DAEKTPOMUTAHMA CHETIMKA
10011 Mo 3anpocy

10100 BKAIOYEHME DAEKTPOMUTAHUA CHETYMKA

2. NaKkeT MMHOBEHHbIX 3HA4YeHUM NepeaaeTcd Ha LoORAWAN nopr 2.

Pasmep B 6antax OnucaHue noas
1 6amt Tun NakeTa, AA1 AQHHOTO NAKETA = 2
4 6auta CepuriHbIM HOMEP DAEKTPOCHETYMKA

12
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Bpe/v\ﬂ CHSTMA MOKA3AHMM, nepeAdBadeMbIX B AOGHHOM MNAKeTe

4 6anra (unixtime UTC cyeT4mka)

1 6amTt KoAM4YeCTBO doa3 CHETYMUKA

2 6baunta HanpsxeHue doasbl A yMHOXeHHoe Ha 10

2 bauta Hanps>xeHwe doasbl B ymHoxeHHoe Ha 10

2 6amta Hanpsxenue doasbl C yMHOXeEHHoe Ha 10

2 6baunta Tok doasbl A YMHOXEHHbIM Ha 100

2 bauta Tok doa3bl B yMHOXEHHbIM Ha 100

2 6amta Tok doasbl C YMHOXEHHbIM Ha 100

4 6auta MOLLIHOCTb QKTMBHAS MO doase A B BT

4 6auta MoLHoCTL akTMBHAS Mo doase B B Bt

4 6aunta MoLLHOCTb akTMBHAS No doase C B BT

4 6auta MOLLIHOCTb PEaKTMBHAS MO doa3e A B BeA

4 6amnta MoOLLIHOCTb PEeaKTMBHAS MO doa3e B B Be A

4 6amnta MoLLIHOCTb peakTHBHASs Mo goase C B Be A

| Barn KoadbdomumeHt MOLLIHOCTH doa3bl A YMHOXEHHbIM Ha 100
HE NMOAAEPXKMBAETCH CYETYMKOM, BCeraa OxFFFF

1 6QiiT KoadbdomumeHT MOLLIHOCTH doasbl B yMHOXeHHbIM Ha 100
HE NOAAEPXXMBAETCYH CYETYMKOM, BCeraa OXFFFF

| Barn KoadodomumeHr MOLLIHOCTH da3bl C yMHOXEHHbIM HO 100
HE NOAAEPXXMBAETCYH CHETYMKOM, BCeraa OXFFFF

2 6aunta UUID 3anpoca

MTIHOBEHHbIE 3HAYEHMA CHUMAIKOTCA B MOMEHT 3AMPOCA AOHHOIO NAaKeTa oT
CHETYMKA.

3. OtBeT Ha 3anpoc BHewHen SCADA B MNPO3PAYHOM PEXMME PADOTbI MOAEMA
nepeaaetcs Ha LoORaOWAN nopT 2.

Pasmep B 6anTax OnucaHue noas

1 6amt Tun NakeTa, AA AQHHOTO NAKeTa = 3

2 6amnta OBLUMIM pa3MeEP MPUHATOrO MAKETA AQHHbIX

1 6amr Pasmep nepeAaBaEMOro NakeTa

1 6aut MoPSAKOBbIM HOMEP NEPEACBAEMOro NAKETA
1 6aunt KOAM4EeCTBO NAKETOB (BCErO MNAKETOB)

He ©onaee 41 6amt AQHHbIE

4. NoKA3AHUI CHETYMKA PACLUMPEHHbBIE MO TapMddam nepesaeTcid Ha LORaWAN nopt

2.
Pasmep B 6anTax OnucaHue noad
1 6aut TN NakeTa, AA9 AQHHOTO NakeTa = 4
4 6auta CepUiHbIM HOMEP DAEKTPOCHETYMKA
- Bpems CHATUS NOKA3AHMM, MEPEAOBAEMbIX B AGHHOM NaKeTE
4 6amta i
(unixtime UTC cyeT4mka)
1 6aut KOAMYECTBO MCMOAB3YEMBIX TAPUTDOB

13
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1 6aut AKTUBHbIM TOpPU: 1 - 4
KoadbdomumeHT tpaHcchopmanim (YMHOXXeHHbIM Ha 100)

Zlelene HE MOAAEPXMBAETCH CHETIMKOM, BCeraa OxFFFF

4 6auta TekyLLMe MOKA3AHMA CYETYMKA, CYMMA BCEX TAPUMADOB B BT Y
4 6auta DHeprmg no Tapudpy 1 (cymma doas) B BTy

4 6amta DHepr1s nNo Tapuaddy 2 (Cymma doas) B Bt

4 6amta SHeprus no Tapuaddy 3 (Cymma doas) B Bt

4 6auta DHeprmg No Tapudpy 4 (Cymma doas) B BTy

2 6aunta UUID 3anpoca

5. NPodUAb MOLLLHOCTU (ECAM BKAIOYEH, TO MEPEACETCS PA3 B YAC M COAEPXKMT ABE
NOAY4QCOBKM) NepeaaeTcs Ha LoORaWAN noprt 2.

Pasmep B 6antax OnucaHue noas
1 6amt Tmn NaKeTa, AAS AQHHOTO MakeTa = 5
4 6auta CepUHbIM HOMEP SAEKTPOCHETYMKA
_ Bpemsa CHATMA NepBOM MOAYYACOBKM, MEPEAABAEMOM B AOHHOM
4 6auta P P Y PeA A

nakete (unixtime UTC cyetimka)
1 6amr MNepuoa ycpeaHeHus, Bceraa OxFF
Mpumedanme (0 — AaHHbIE eCTb, 1 — CY4ETYMK HE PADOTAA HA
AOQHHOM UMHTEPBOAE BPEMEHM)
4 6amnta A+, OKTWMBHQS DHEPIMSA, MPAMAS, B BT 4
A- +, OKTMBHQS DHEPrMg, 0B6pPATHAS, B BT

1 6aunt

4 6auta HE MOAAEPXMBAETCH CHETIMKOM, BCeraa OxFFFFFFFF
o R+ peakTMBHOS SHEPTMA, NPIMAd, B BAP M
4 6amta -
HE MOAAEPXMBAETCS CHETIMKOM, BCeraa OxFFFFFFFF
A Geie R-, pEOKTMBHAOS SHEPTMA, OBPATHAS, B BAP
HE MOAAEPXMBAETCS CHETIMKOM, BCeraa OxFFFFFFFF
V Bpems CH4ATMS BTOPOM MOAYHOCOBKM, NEPEACBAEMOM B AQHHOM
4 6aiTa P P y pea A

nakete (unixtime UTC cyetimka)
1 6amTt MepuoA yCpeAHEHMS
MNpumedanme (0 — AaHHbIE eCTb, 1 — CYETYMK HE PADOTAA HA
AQHHOM UHTEPBAAE BPEMEHM)
4 6amta A+ QKTMBHOS SHEPTUA, NPIMad, B BT*y
A- +, OKTMBHQS SHEPrMg, OBPATHAS, B BT

1 6amt

4 6anta HE MOAAEPXMBAETCS CHETIMKOM, BCeraa OxFFFFFFFF
4 6abiTa R+ peakt1BHAd SHeprs, NPImas, 8 Bap

HE MOAAEPXMBAETCH CHETIMKOM, BCeraa OxFFFFFFFF
A Geie R-, peakT1BHAOY 3HepFMﬂf.O6pC1THO$I, B BAP 4

HE MOAAEPXMBAETCS CHETIMKOM, BCeraa OxFFFFFFFF
2 6anta UUID 3anpoca

6. OTBET HA MOAYYEHME 3AMNPOCA (KBUTAHUME) nepeaaeTcd HaO LoORAWAN noprT 2.

Pasmep B 6antax OnucaHue noas
1 6amr TN NakeTa, AA AQHHOTO NAKeTa = 6
4 6amta CepUrHbIM HOMEP IAEKTPOCHETYMKA
Pe3yAbTAT BbIMOAHEHMS 3AMNPOCA:
1 6QiiT 0 — owumbka
1 — BbINOAHEH

2 — 30MPOC HE MOAAEPXKMBAETCS ACHHBIM CYETYMKOM
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2 6amta
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UUID 3anpoca

7. TexkyLag KOHAOUIypaLUma YCTPOMCTBA nepeaaeTcd Ha LORaWAN nopr 2.

Pasmep B 6anTax
1 6aut

4 6amta

2 6amta

1 6amt

1 6aunt

1 6aut

4 6amTa
4 6amTa

OnucaHue noas

TUM NOKEeTA, AAS AOHHOTO nakeTa = 7
CepunHbIM HOMEP SAEKTPOCHETIMKA
[eproA BbIXOAQ HA CB43b B HOCAX

PAQr paspeLleHns nepeaaym CobbiTui

0 - 3anpeLlueHo

1 — paspeLueHo

PAQr paspeLLeHns nepeAa4m NOAY4aCOBOK
0 - 3anpeLlLeHo

1 — paspeLueHo

PAQr OTNPABKM NAKETOB C MOATBEPKAEHNEM
0 — 6€e3 NOATBEPXKAEHMSA

| — C MOATBEPXKAEHUNEM

AUMUT MOLLIHOCTM B BT

AUMUT BHEPIMM B BT*Y

HakonAeHue nakeTos MHCbOpMCIUMM 06 IAAEeKTpoCcHeTHYHuKke

1 6aut

1 6amt

1 6aunt

0 - HET HOKOMAEHMS

1 -14ac

2 — 6 4QcoB

3-124acos

4 - 24 yaca

5—Heaend

6 — MmecHL,

AeHb HEAEAM, ECAU MEPUOA HEAEAS:

0 — exxeHeAeAbHblE OMPOCHI OTCYTCTBYIOT

1 — NOHEAEABHMK
2 — BTOPHMK

3 -cpeaa

4 — yeTBEPT

S5 — NaTHULO

6 — cybborta

7/ — BOCKPECEHbE

AeHb MECALLO, ECAM MEPUOA MECHLL:

0 — exXkeMecCs4HbIe OMPOChl OTCYTCTBYIOT

1...28 — 4UCAO MECALLQ, B KOTOPOE MPOUCXOAMT ONPOC

HakonAeHue nakeToB ¢ 3|-|epr|4e|71 HapacTarlwwmM UTOromM

1 oamt

1 oamt

0 - HET HOKONAEHMS

1-14ac

2 — 6 4Qcos

3-124acoB

4 - 24 yaca

5—Heaend

6 — mecsL,

AEHb HEAEAU, ECAU NEPUOA HEAEAS:

0 — exxeHeAeAbHblE OMPOCHI OTCYTCTBYIOT
1 — NOHEAEABHMK
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1 oamt

1 6amt

1 6aunt

1 6aut

2 6amTa

i

7
)

2 — BTOPHMK

3 -cpeaa

4 —yetBEpPr

S5 — natHMuUa

6 — cybbota

7 — BOCKpeceHbe

AEHb MeCLLQ, ECAM NEPUOA MECHLL:

0 — eXkeMeCa4HbIe OMPOChl OTCYTCTBYIOT

1...28 — 4UCAO MeCAaLQ, B KOTOPOE MPOUCXOAMT ONPOC

HakonAeHue NakeToB ¢ MFHOBEHHbIMU 3HOYEHUAMMU

0 - HET HOKOMAEHMS

1 -14ac

2 —640CO0B
3-124acos
4 - 24 yaca
5—Heaed
6 — mecHL,

AeHb HEAEAU, ECAM NEPUOA HEAEAS.
0 — eXkeHeAeAbHble OrnpoChblI OTCYTCTBYIOT

1 — NOHEeAEAbHUK
2 — BTOPHMK

3 -cpeaa

4 —yetBepr

5 — nNaTHULa

6 — cybbota

7/ — BOCKpECEHbE

A€eHb MECHLQ, ECAM NEPUOA MECHLL

0 — eXXeMeCqa4HbIe OMPOChl OTCYTCTBYIOT

1...28 — YNCAO MECALLD, B KOTOPOE MPOUCXOAMT ONPOC
UUID 3anpoca

BEa2a

A B C O N 0T

ECAM KAKOM-AMBO MAPAMETP CYETYMKOM HE OTAQETCH, BO3BPALLLAETCSH
3HOYEHME

OXFF  AAd  oaHOOOMTOBOM nepemeHHoU, OxFFFF  AAg

ABYXOQMTOBOM U TAK AGAEE
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PAAMOMOAEM MPUHNUMAET MAKETbl CAEAYIOWMX TUTMOB

. Tun naketa | 3ape3epBrpOBAH

2. 3anpoc MHADOPMALMK O cHeTYMKe nepeaaeTcd Ha LORaWAN noprt 2.

Pasmep B 6anTax OnucaHue noas

1 6aurt Tun NakeTa, AA1 AQHHOTO NAKEeTAa = 2
4 6aunta CeTeBOM AAPEC IAEKTPOCHETYMKA

2 6baunta UUID 3anpoca

B oTBET HO AQHHbIM NAKET YCTPOMCTBO OTAPABUT MAKET 1 U3 MPEAbIAYLLLETO PA3AEAQ.

3. 3anpoOC MrHOBEHHbIX 3HAYEHMIM NepeaaeTcd Ha LoORaAWAN noprt 2.

Pasmep B 6antax OnucaHue noas

1 6amt TN NakeTa, AA AQHHOTO NakeTa = 3
4 6amta CeTeBOM AAPEC DAEKTPOCHETIMKA

2 6aunta UUID 3anpoca

B oTBET HO AQHHbBIM NAKET YCTPOMCTBO OTMPABUT MAKET 2 M3 MPEABIAYLLLETO PA3AEAQ.

4. 3anpoC AQHHbIX B MPO3PAYHOM pexmme BHeluHen SCADA nepeaqetcd Ha
LoRaWAN nopr 2.

Pasmep B 6anTax OnucaHue noas
1 6ant TN NOKEeTa, AAS AGHHOTO NakeTa = 4
He boAee 255 6auT AQHHbIE

B oTBET HO AQHHbLIM MAKET YCTPOMCTBO OTMPABUT (B 30BUCUMOCTU OT OOBEMA AQHHbIX)
OAMH MAM HECKOABKO MAKETOB 3 13 MPEAbBIAYLLLETO PA3AEAQ.

5. 3anpoC NOKA3AHMM PACLUMPEHHDBIX MO TApUdoam nepeaaetca Ha LoORaWAN noprt

2.

Pasmep B 6antax OnucaHue noas

1 6aur Tun NakeTa, AA AQHHOTO NAKeTa = 5

4 6amta CeTeBOM AAPEC SAEKTPOCHETIMKA
TN 3HAYEHUM:
0 — HO MOMEHT 3aNPOCaA

1 6aur 1 — 3HQYEHME U3 CYTOYHOTO XXYPHAAQ (HE MOAAEPXKMBAETCS
CYETYMKOM)
2 — 3HOYEHME MECIYHOTO XXYPHAAC
Bpems CHSATUS MOKA3AHUIM, 3ANPALLMBAEMbIX B AGHHOM MaKeTe

4 bauta (unixtime UTC cyeTtymka) — AOAXKHO ObITb B MPEAEAOX
3aNpPALLUMBAEMOro MecsLa

2 6baunta UUID 3anpoca
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B oTBET HO AQHHbIM NAKET YCTPOMCTBO OTNPABUT MAKET 4 13 MPEAbIAYLLLETO PA3AEAQ
C MOKA3QHUIMM HO MOMEHT MOAYYEHMUS 3AMPOCA, AMOO M3 XYPHAAC B COOTBETCTBUM C
30MPALLMBAEMBIM MEPUOAOM.

6. KOMAHAQ YNPABAEHUA PEAE OIPAHUYEHUT MOLLLHOCTM NepeaaeTcd HaO LoORaWAN

nopr 2.

Pasmep B 6antax OnucaHue noas

1 6aur Trun NnakeTa, AA AQHHOTO NAKeTa = 6

4 6auta CeTeBOM AAPEC IAEKTPOCHETIMKA
3HOYEHME KOMOHADI:

1 6aut 0 — BbIKAKOYMTb
1 — BKAIOYUTD

2 6anta UUID 3anpoca

B OTBET HO AQHHbLIM MAKET YCTPOMCTBO OTNPABUT KBUTAHLMIO (NAKeT 6) 13
NPEABIAYLLLETO PA3AEAQ.

' AGHHAOS KOMOHAQ BbIMOAHAETCSH CHETYUKOM C 30AEPXKOU B HECKOABKO
e  CEKYHA

/. Tun naketa 7 3ape3epBmnpoBaH
8. Tun nakerta 8 3ape3epBMpPOBAH

9. KoHdourypatop LoRa-moaema nepeaaetca Ha LORAWAN nopr 2.

Pasmep B 6anTax OnucaHue noas
1 6aur TN NOKeTA, AAS AGHHOTO NakeTa = 9
4 6amnta CeTeBOM AAPEC DAEKTPOCHETIMKA (MHAMBUAYOAbHBIM QAPEC)
2 6amnta [epUOA BbIXOACQ HO CBfi3b B HOCOX
4 6auta [TapOoAb (HE MCMOAb3yETCS)

PAQr paspeLleHnd NepeAa i CoOBbITMM
1 6aut 0 - 3anpeLleHo

1 — paspelueHo

PACr paspeLLeHns NepeAaym MNOAYHaCOBOK
1 6aur 0 - 3anpeLLeHo

1 — paspeLueHo

PAQr OTNPABKM MAKETOB C MOATBEPXKAEHUEM
1 6aut 0 — 6e3 NOATBEPXKAEHMA

1 — C NOATBEPXKAEHUNEM
HakonAeHue NnakeToB MHAPOPMALUN O DIAEKTPOCHETHUKE
0 - HET HOKOMAEHMS
1 -14ac
2 —640CO0B
1 6aumt 3-124acos
4 - 24 4yaca
5 —HeAed
6 — mecHl,
AEHb HEAEAUM, ECAM MEPUOA HEAEAS:

1 6amt
0 — eXkeHeAeAbHble OMPOCHI OTCYTCTBYIOT
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1 oamt

1 6amt

1 6aunt

1 6amt

1 6aut

1 oamt

1 oamt

2 6amta

g) BE23
1 — NOHEeAEAbHMK
2 — BTOPHMK
3 -cpeaa
4 — yeTtBEpPr
S5 — natHMuUa
6 — cybbota

7/ — BOCKpPECEHbE

AEHb MeCLLa, ECAM NEPUOA MECHLL:

0 — exXkemecCqa4Hble OMnMpOChl OTCYTCTBYIOT

1...28 — YUCAO MeCaLQ, B KOTOPOE MPOUCXOAMT ONPOC

HakonAeHue nNakeToB C 3Hepruei HapPACTAIOLMUM UTOrOM

0 - HET HOKOMAEHMUS

1 -14ac

2 —64acoB
3-124acos
4 - 24 yaca
5—Heaed
6 — MmecsL,

AeHb HEAEAU, ECAM MEPUOA HEAEAS:
0 — exxeHeAeAbHble OMNPOChI OTCYTCTBYIOT

1 — NOHEeAEAbHUK
2 — BTOPHMWK

3 -cpeaa

4 —yeTtBEpPr

S — NATHULLO

6 — cybborta

7 — BOCKpPECEHbE

A€eHb MECHLQ, ECAM NEPUOA MECHLL

0 — exkeMeCa4HbIe OMPOChl OTCYTCTBYIOT

1...28 —4UCAO MECALLA, B KOTOPOE MPOUCXOAMT ONPOC

HakonAeHue NakeToB € MTHOBEHHbIMU 3HAYEHUSMU

0 - HET HOKOMAEHMS

1-14ac

2 —64acos
3-12vacos
4 - 24 yaca
5—Heaend
6 — mecsL,

AeHb HEAEAU, ECAU NEPUOA HEAEAS.
0 — exxeHeAEeAbHblE OMPOCHI OTCYTCTBYIOT

1 — NOHeAEAbHUK
2 — BTOPHMK
3—cpeaa

4 —veTBEPT

S — NATHULLO

6 — cybborta

7/ — BOCKPECEHbE

AeHb MECHLLO, ECAM MEPUOA MECHLL:

0 — exkeMecCa4Hble OMpPOChl OTCYTCTBYIOT

1...28 — YUCAO MeCALLO, B KOTOPOE MPOUCXOAMT OMPOC
UUID 3anpoca

B oTBET HO AQHHbIM NAKET YCTPOMUCTBO OTNPABUT MAKET 6 M3 MPEAbIAYLLLETO PA3AEAQ.
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10. 3anpoC HA M3IMEHEHME PEXMMA DYHKUMOHUPOBAHMA PEAE OrPAHUYEHMS
MOLLLHOCTM NepeaaeTtcd Ha LoORaAWAN nopr 2.

Pasmep B 6amnTax OnucaHue noas
1 6aur TN NakeTa, AAS AQHHOTO naketa = Ox0A
4 6aunta CeTeBOM AAPEC IAEKTPOCHETIMKA
4 bauta [TapoAb (He MCMOAb3yEeTCS)
_ AUMUT OKTMBHOM MOLLIHOCTU, AOMHOXEHHbIM HAO 10 B BT —T. €.
4 6amta

3HOYEeHUe AOAXHO GbiTb KpaTHo 10
2 6baunta UUID 3anpoca

B oTBET HO AQHHbIM NAKET YCTPOMCTBO OTNPABUT MAKET 6 U3 MPEAbIAYLLLETO PA3AEAQ.

11. 3anpoc KOHMUrypaLmm yCTpOUCTBA nepeaaetca Ha LoORAWAN noprT 2.

Pasmep B 6antax OnucaHue noas
1 6amt Tun NakeTa, AAs AGHHOTo nakeTta = 0x0B
2 bamta UUID 3anpoca

B oTBET HO AQHHbIM NAKET YCTPOMCTBO OTNPABUT MAKET 7 U3 MPEAbIAYLLLETO PA3AEAQ.

12. 3anncb CNMCKA CMEUMAAbHBIX (MPA3AHMYHBIX) AHEW NepeaaeTcs HaO LORAWAN
nopr 2.

Pasmep B 6antax OnucaHue noas

1 6amt TN NOKEeTA, AAS AGHHOTO naketa = 0x0C

4 6amta CeTeBOM OAPEC DAEKTPOCHETIMKA

40 6amT — 20 rpynn No 2 1% 6aMT KOAMPYET AeHb MecsLa oT 1 A0 31

OAMTA HO OAMH AEHb 21 BANUT KOAMPYET MOPIAKOBLIM HOMEP Mecsaua oT 1 A0 12
2 6anta UUID 3anpoca

B oTBET HO AQHHbIM MAKET YCTPOUCTBO OTMPABUT NAKET 6 M3 NPEABIAYLLLETO PA3AEAQ.
BAMTOBbLIM COCTAB OAHOM IPYMMbl KOAMPOBKM AHS:

Pasmep B 6anTax OnucaHue noad

1 6aut AeHb mecsua ot 1 A0 31
Mecsu;:
1 — aHBAPDL
2 — EBPAAb
3 — mapTt
4 — anpeAb
S5 —mam

1 6aur 6 — MIOHb
7 — MIOAb
8 — asrycrt
9 — CceHTAbPb
10 — okT96pb
11— HO96Pb
12 — Aekabpb
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MOKCUMAABHOE KOAMHYECTBO MPA3AHMYHBIX AHEN 20. ECAM A€Hb HE 30AQH, B MOASIX
AEHb M MECSHL, CAEAYET NEPEAOBATL 3HAYEHMS OXFF.

Npumep: Co3AATb CMUCOK M3 CAEAYIOLLLMX MPA3AHUMYHBIX AHEM 1...5 dHBAPY, 7 aHBAPS,
23 dbeBpang, 8 mapTta, 1 mas, 2 mas, 12 nioHd, 4 HoabP4, 30 Aekabps, 31 Aekabps

Maket: OC 71BEC401 0101 0201 0301 0401 0501 0701 2302 0803 0105 0905 1206 0411
3112 FFFF FFFF FFFF FFFF FFFF FFFF FFFF 1221 ,rae

OC - Tvn naketa
71BEC401 - MHAMBMAYQAbHbIVM QAPEC
0101 - nepBoe aHBAPH

0201 - BTOpOE dHBAPS

2302 - 23 dbeBpaAs

FFFF - A€Hb HE HO3HAOYEH

1221 - UUID
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CYETYMKM  AOAXKHBI  XPAHUTBCA B 30BOACKOM  YMNAKOBKE B  OTAMAMBOEMBbIX
nomeLleHusx npu temneparype ot +5°C Ao +40°C 1 OTHOCUTEABHOM BAQDKHOCTM HE

oonaee 85%.

TPOHCMNOPTUPOBAHME CHYETYMKOB AOMYCKAETCA B KPbITbIX MPY30BbIX OTCEKAX BCEX
TMMNOB HA AIOBObIE PACCTOAHMS NPU TemnepaType ot -40°C A0 +85°C.
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