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HacTtosulee pykOBOACTBO PACNPOCTPAHAETCH Ha CHETYMKU INEKTPOIHEPTuK LID2726A ¢ pene u
6e3 pene 1 LI92727A ¢ pene 1 6e3 pene (Aanee — cueTunk) coemecTtHoro npomnssoactsa 000 «Cl16
3UM» n 000 «Bera-ABCOAIOT» U OMPEAEASIET NOPSAAOK YCTAHOBKM M NMOAKAIOUEHWS], @ TAKXKE COAEPXKUT
KOMaHAbI yNpaBAEHMA U ONUCaHUE GyHKLMOHAAA.

PykoBOACTBO NpeAHa3HaYeHO ANl CMELIMAAUCTOB, 03HAKOMAEHHbIX C MPAaBMAAMU BbIMOAHEHUS
MOHTaXHbIX paboT B 06AaCTM Pa3AMYHOIO IAEKTPOHHOIO U AAEKTPUYECKOTO 060PYAOBaAHMUSA.

Ana  obecneyeHuss YCTOMUMBOM PAAMOCBA3U Mexay 60a30BOM CTaHUMEN W
OKOHEUHbIM YCTPOMCTBOM PEKOMEHAYeTCA n3beratb YCTaHOBKU 060pyAOBaHUA B
MecCTa, NPEeACTaBAAtOLLIME CODON HENPEOAOAUMbIE MPErpaAbl AASI MPOXOXAEHUS
paAMOCUTHaAAA, TakKUMe Kak: apMUPOBaHHbIE NMEPEKPLITUA U CTEHbI, MOABAAbHbIE
NOMELLEHUSA, MOA3EMHbIE COOPYXEHUSI U KOAOALLbI, CTaAbHblE KOpoba U T.A.

Mpu pasBopayMBaHUM CETU, BKAKOUAlOLWEN B cebss OOAbLIOE KOAMYECTBO
OKOHEUYHbIX YCTPOMCTB, HEOBXOAMMbBIM 3TarnoM SABASETCA BbIMOAHEHWE paboT no
pPaAMONAQHUMPOBAHUIO C MPOBEAEHMEM HATYPHbIX 3KCNEPUMEHTOB.
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1 ONNCAHWE N NMPUHLUWN PABOTDI

Cuetumkn LU92726A npepHa3HauyeHbl AT MHOTOTapudHoro (Ao 4 tapudoB) yueTa akTUBHOMU
3HEpPrnmn B 0AHOGA3HbIX CETAX MEPEMEHHOIO TOKa HOMWHAAbLHOW YacToton 50 L.

Cuetumkn LU32727A npepHa3HauyeHbl AT MHOTOTapudHOro (Ao 4 tapudoB) yueTa akTUBHOMU
3HEpPrum B TpexdasHbIX TPEX- U YETbIPEXMPOBOAHBIX CETAX NEPEMEHHOIO TOKA HOMUHAAbHOM YacTOTOM
50 lu.

BHyTpK CUETUMKOB YCTAHOBAEH PAAMOMOAYAb, OCYLLIECTBASAIOLLMIA HAKONAEHME U Nepepauy
AAHHbIX CO cueTunka B ceTb LoORaWAN nocpeacTBOM papnMOCBA3KM Ha YacToTax AMana3oHa RU-868.

CUeTUMKM UMEIOT UCMTOAHEHUE 6e3 pene AMBO C pene OrpaHUUYeHUs MOLLIHOCTU, KOTOPOE MOXET
cpabatbiBaTh Kak Mo BHyTPEHHUM COObITUAM, TaK U MO KOMaHAE C cepBepa.

LI32726A LI32726A
6e3 pene C pene
LU32727A L32727A
6e3 pene C pene

Paapnomopem cuetunka pabortaet kak yctporcteo LoRaWAN kaacca C.

Moka3aHuA cuMTbiBatOTCS € Npubopa yyeta ¢ HacTpaMBaeMbiM NEPUOAOM: pa3 B yac, pas B
CYTKM, pa3 B HEAEAIO UAM pa3 B Mecsl,. CuMTaHHble NOKa3aHUA COXPaHSATCS B NaMATU PAAMOMOAYAS,
n nepepatotca B cetb LoraWAN B COOTBETCTBUM C NEPUOAOM MepPeAaUn AaHHbIX. [lepruop Mmoxet
HacTpamBaTbCs C KpaTHOCTBLIO 1 yac, Mo YMOAYAHUIO NEPUOA Nepesayn paBeH 2 vaca. lNepepava
AAHHbIX OCYLLECTBASIETCS B CAyUYalHbIA MOMEHT BPEMEHU BHYTPU BblIOpaHHOIro nepuoaa. Mpu
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o4yepeAHOM BbIXOAE Ha CBA3b yCTpOFICTBO Ha4yMHa€EeT OTNPaBAATb HAKOMAEHHbIE NMaKeTbl C

Nnoka3aHnAaMK, OT CaMoro paHHero K CamMmomy no3pHeMy.

Ecav napametp «3anpalinBaTtbh MOATBEPXAEHUE» BKAOUEH, TO YCTPOWUCTBO BYAET OTNPaBAATb
CAEAYIOLLMI NAaKET TOAbKO NMOCAE MOAYYEHMSA MOATBEPXAEHMA O AOCTABKeE NpeAblayLlero. Ecam Takoe
MOATBEPXAEHUE HE MOAYUYEHO YCTPOWCTBO 3aBEPLLAET CEAHC CBA3U AO CAEAYHOLLLETO MO PacnucaHuio.
MpKn 3TOM YCTPOWMCTBO NPOAOAXKAET COOUPATb AAHHbIE COrAACHO Nepuoay cOopa AaHHbIX M 3aMUChIBaTb
B NamATb. HenepepaHHble NaKeTbl COXPaHAOTCA B NAMATU CYETUMKE AO CAEAYHOLLIETO CeaHca CBA3W.

Mpu BbIKAFOUEHHOM NapameTpe «3anpallnBaTh NOATBEPKAEHUE», YCTPOMCTBO OTNPABASIET B
CeTb BCE HAKOMAEHHbIE NakeTbl N0 NMOPSAKY C CAMOro paHHEro A0 CaMoro NocAeAHero. MNpoBepku
AOCTaBKM NAKETOB B TAKOM pexume HeT. HenepeaaHHbIX NakeToB B NaMATH YCTPOICTBA HEe OCTAETCS.

HacTponkuK yCTpoMCTBa OCYLLIECTBASIOTCA AUCTAHLUMOHHO Yyepe3 LoRaWAN.
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OCHOBHblE LI32726A LI32726A L32727A L32727A
6e3 pene C pene 6e3 pene C pene
KAacc TOYHOCTUN NPU YUETE aKTUBHOM 1
3Heprum
Ba3oBbii (MaKCMMaAbHbIN) TOK, A 5(60) 5(10); 5(50); 5(60); 10(100)
HomWHaAbHas yactoTa cetu, Iy, 50
KoanuecTBo Tapndos Ao 4
MNoctosaHHaA cuetunka, Umn./KBTy 3200; 6400 500; 1000; 6000
YyBCTBUTEABHOCTb MO TOKY, % OT |16 0,4
AnanasoH pabounx Temneparyp, °C -40...+60 -40...+70
LoRaWAN
Kaacc yctponctea LoRaWAN C
KoanuyectBo kaHanoB LoRa 16
YacToTHbIM NA@H RU86G8
Cnocob aktnBaumu B cetn LoRaWAN OTAA
Mepuoa BbIXxOAa Ha CBA3b MO 2 yaca (HacTpaunBaeTcs)
YMOAYaHUIO
Mepuoa HAaKOMNAEHUA AQHHbBIX NO 1 yac (HacTpauBaetca)
YMOAUYAHUIO
06beM NaMATU AN HAKOMAEHUSA 255 naketoB
NnakeToB
Tun aHTeHHbI LORa BHYTPEHHASA
UyBCTBUTEABHOCTb -138 dBm
AaAbHOCTb PAAMOCBS3M B MAOTHOM AO 5 KM
NAAbHOCTb PAAMOCBS3N B CEAbCKOM A0 15 Km
HomMMHHaAbHasa MOLLHOCTb NepeAaTymka 25 mBT
MNutaHue
HomWHaAbHOE HanpsixeHue, B 220, 230 3x 220/380; 3x230/400

Motpebasiemasn MOLLHOCTb B LENW TOKa, 0,5 0,2
BA
Motpebaseman MOLWHOCTb B LiENn 2,5 6,0

HanpsxeHusa, BT

Kopnyc

Pa3mepbl Kopnyca

115x78x66 200x120x52 125x118x70 295x172x75

CreneHb 3alWmThl Kopnyca

IP51
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CueTunk ssBASETCA YyCTPOMCTBOM KAaacca C (no knaccuodumkaummn LoRaWAN) n obecneunsaet
CAEAYHOLLIMA GYHKLIMOHAA:

O O0OO0OO0OO0O0

noapaepxka ADR (Adaptive Data Rate)

NOAAEPXKA OTNPaBKM MAKETOB C MOATBEPXAEHUEM (HAcTpamMBaeTcs)
AUCTaHUMOHHOE ynpaBAEHWUE PeEAE OrPaHUUYEHUA MOLLHOCTH
COXpaHeHWe nakeTa B NaMsTh NpU HEBO3MOXHOCTU AOCTaBKMK
NPUBA3KA NOKa3aHWM KO BPEMEHU NO BHYTPEHHUM Yacam
BHEOUYEPEAHOM BbIXOA Ha CBSI3b MPY ONPEAEAEHHbIX COObITUAX
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NMEPBbIN 3AMYCK

Mepea nepsBbiM 3anyCKOM HEOBXOAMMO NPOMNMUcaTb KAKOUM YCTPOWMCTBA Ha cepBepe. AAS 3TOro
HY>XHO HaWTK Ha ycTporcTBe/Kopobke QR-KOA CAEAYHOLLIETO BUAA:

OTCKaHWPOBAaTb €ro U MOAYUYUTb MHPOPMALIMIO:

* DevEui
* DevAdd
* NwkSKey
* AppSKey
* AppEui
* AppKey

BHecT aTH paHHbIE Ha cepBepe.

Mocae 3TOrO0 NpuM nopaye MNUTAHUA Ha CUYETUUMK IAEKTPOIHEPTMU PaAMOMOAEM HaUMHaeT
peructpaumto B cetn LoRaWAN cnocobom OTAA.

YCTPOMCTBO OCYLLECTBUT TPU NOMNbITKM NPUCOEAMHEHUSA K CETU B YaCTOTHOM AMana3oHe RU-868.
Mpun NOAYYEHMM NOATBEPXAEHUA akTMBaLMK B ceTh LoRaWAN, ycTporncTBO HauHeT paboTtatb B 0ObIYHOM
pexume. NaparreAbHO MOAEM HaYHET ONPOC CUYETYMKA M NOMNbITAETCA OTNpPaBUTb NepBbiKM Naket. Ecan
BCE NOMbITKX PETUCTPALMU B CETU OKaXYTCH HEYAAUHbIMU, MOAEM MPOAOAKUT HAKOMAEHUE AAHHbIX U
OyAET OCYLLLECTBAATb MNOMbITKU MPUCOEAMHEHUSA K CETU KaXAbIi Uac.

OnuncaHue 4YaCTOTHOrO NAaHa CUYETUMKa:

YacToTHbIN NAaH KaHan YacTtoTta Moayaaums
5 868.9 MultiSF 125 kHz
RU-868 2 869.1 MultiSF 125 kHz
RX2 869.1 SF12 125 kHz
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B AaHHOM pa3aene onvcaH NPOToKOA 0bMeHa AaHHbIMKU paaromMopaeMa ¢ ceTbto LoRaWAN.

MpOTOKOA NOAPA3yMeEBAET HAAMUME ABYX YCTPOUCTB «master u «slaver». Mactepom BCeraa aBASIETCA
LoRa-mMoaAeM, MHTErPUPOBAHHbIN B AIAEKTPOCUYETUMK, @ CaM INEKTPOCUYETUMK BbICTyNnaeT Kak slave. ObmeH
BCeraa HauMHaet master. Master UHULMUPYET OOMEH CO CYETYMKOM NEPUOANYECKU, B COOTBETCTBMM CO
CBOMMMW HACTPOMKaMK (MEPUOANYECKUI ONPOC CUETUMKA) AMOO MO 3anpocy AaHHbIX YEPE3 NPUAOXKEHUE
Vega Pulse.

B cayuae ycnewHoro onpoca cuYétumka master oTnpaBASeT Ha CepBep MOAYUYEHHbIE OT CUETUMKA
AQHHble AMBO KBUTAHLMIO 00 yCneLHOM BbIMOAHEHMM KOMaHAbI. B cAyyae HeycnewHoro onpoca master
OTNPaBASIET Ha cepBep KBUTAHUMIO 0 Heycriexe. DopmaTt KBUTaHLMKW ONKUCaH B NepepaBaeMoM Ha cepBep
nakete Ne 6.

Ecan kakon-Anbo napameTp CUETUMKOM He MOAAEPXKMBAETCA, B MOAE NapameTpa byaeT nepepaHo
3HaueHune OXFF ecan none coctouT 3 opHoro H6arta, OXFFFF ecan 3 pAByx 6aiT 1 Tak panee.

' B noasx, cocTosiLLMX M3 HECKOAbKMX 6anT, MCMNOAb3YETCA MOPSAAOK CAepoBaHMA little

° endian

PAAMOMOAEM NEPEAAET NMAKETbI CAEAYHOLKUX TUMOB

1. MHPopMaLmMa 0 CUETUMNKE (TEHEPUPYETCA NO BPEMEHMH, M NPU HACTYNAEHUU COBbITUN).
MNaket nepepaérca Ha nopt LoRaWAN 2.

Pa3mep B 6aittax OnucaHue noas
1 6ant Tun nakeTa, AN AAHHOTO NakeTa = 1
4 b6anTa CepuiiHbI HOMEP IAEKTPOCUETUNKAE
Bpemsa ¢opMUpOBaHUA NaKeTa, ECAU MPUUMHE NEPEAaUN «M0 BPEMEHW» UAK
4 Gaiita «M0 3anpocy».

Bpemsa HacTynAeHus cobbiTUS, ECAM NPUUMHA NepeAayn OAHO U3 CODLITUI
(BpeMS INEKTPOCUETUMKA B popmMmate unixtime 32)

1 6anT Moaenb cuetumnka: 1 — CN63UMN L3 2726A, 2 - CM63NMN LD 2727A
1 6anT KoanuectBo ¢a3 y cuetumka: 1, 3

1 6anTt Peseps (Bceraa OxFF)

1 6ant CocTosiHME pene orpaHUUYeHUs MOLHOCTH: 1 — pene BKAKUEHO, O —OTKAKOUEHO
4 6anta /\ata Bbinycka cueTunka B dopmarte unixtime 32

4 b6anTa Bepcus MO LoRa-moayaa (AOMHOXeHHasn Ha 10)

4 6anta TekyLmMe nokasaHWsa CHETUMKA (kak Ha AMcriAee) B BTy

1 6anT TemnepaTypa BHYTpU cuétumka ot — 127 °C po +127 °C

4 6anta TekylLee cocToAHue (bUTOBOE NoAe)

2 balita MpryMHa nepepayn naketa

2 banTa UUID 3anpoca

MpuMevaHue: ecAn napameTp He NMOAAEPXKMBAETCA CUETUMKOM, ByaeT nepepaHo 3HaueHue OxFF ans
oApHObBanTHOro napametpa, OXFFFF anst AByXOaMTHOIO U Tak Aanee.

PaclumndpoBka 6UTOBOro NoAs «Tekylliee COCTOAHUE»



cno
but OnucaHue noaq
0 but CocTosiHME KAeMMHOM KPbILLIKK:
0 - oTkphbITa
1 - 3aKphbITa
1 6urt CocTosiHME KpPbILKKX Kopnyca:
0 - oTkphbITa
1 - 3aKkphbITa
2 but CocTtosiHMe pene OrpaHUYEHNS Harpy3Ku:

0 - nopaya orpaHuuyeHa
1 - 3Heprusa nopaetcs

EcAM cueTumK He NOAAEPXKMBAET KaKyto-AMDO GYHKLIMIO COCTOAHMA, TO BCeraa npeapaetca 1.

PacwnopoBka noasa «[pnunHa nepepaun naketa»

3HauyeHue OnucaHue
1 Mo BpemeHu
2 BcKpbITUE KAEMMHOMN KPbILLIKK
3 BckpbiTve kopnyca
4 Peseps
5 Peseps
(5 Peseps
7 CpabatbiBaHWe pene orpaHUYeHus
8 MpeBblleHNe HANPAXEHUA MO OAHOM UAU HECKOABKMM da3am
9 PesepB
10 Peseps
11 MpeBbilLieHne AMMUTA MOLLLHOCTH
12 PesepB
13 PesepB
14 PesepB
15 Peseps
16 PesepB
17 PesepB
18 OTKAIOUEHME INEKTPOMUTAHUS DAEKTPOCUETUMKA
19 Mo 3anpocy
20 BKAKOUEHWE SAEKTPOMUTAHUA INEKTPOCUETUMNKA
21 MpoBan HanPAXeHWA No OAHON AU HECKOABKUM dasam
22 PesepB
23 Peseps
24 OTKAOHEHMWE YacCTOThI
2. MNakeT MrHOBEHHbIX 3Ha4YeHUrn, 6A0K 1. . NNakeT nepepaétca Ha

nopt LORaWAN 2. [MakeT MrHOBEHHbIX 3Ha4€HUM

Pa3amep B 6aiitax

OnucaHue noas

1 6ant

Tun nakeTa, AAA AAHHOIO naketa = 2

4 6anTa CepuiiHbIA HOMEP IAEKTPOCUETUNKAE

4 6aiiTa Bpewms CHATHS nokKasaHuh, nepeAaBaeMbiX B AGHHOM nakete (Bpems
ANEKTPOCYETUMKA B popmaTe unixtime 32)

2 banTa HanpsaxeHue ¢asbl A B BOAbTax yMHOXeHHoe Ha 100

2 b6aunTa HanpsxeHue ¢pasbl B BoAbTax yMHOXeHHoe Ha 100

10
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2 b6anTa HanpsxeHue ¢pasbl C BOAbTax yMHOXeHHoe Ha 100

4 b6anTa Tok da3bl A B amnepax yMHOXeHHbI Ha 1000

4 6anta Tok ¢a3bl B B amnepax yMHOXeEHHbIM Ha 1000

4 6anta Tok da3bl C B amnepax yMHOXeHHbIKM Ha 1000

2 bawita KoadpduumeHT MowHoCcTH dasbl A yMHOXEHHbIW Ha 1000

2 bawta KoadpduumeHT MoLwHoCcTH dasbl B yMHOXEHHbIM Ha 1000

2 banTa KoabdULMEHT MOLLIHOCTM dasbl C yMHOXEHHbIW Ha 1000

2 b6anTa CymMMapHbIA KO3IOOULMEHT MOLLIHOCTU YMHOXeEHHbIM Ha 1000
2 banTa YacToTta cet ymMHoxeHHas Ha 100

4 b6anTa MoAHasA cymMMapHas MOLWHOCTb B BT

2 b6anTa UUID 3anpoca

WUToro: 43 baliTa

MrHOBEHHbLIE 3HAYEHUS CHUMAKOTCA B MOMEHT 3anpoca AaHHOIo NakeTta OT CYeTYMKa.

3. OtBeT Ha 3anpoc BHewHern SCADA B npo3payHOM pexume pabotbl Moaema. MakeT nepepaérca
Ha nopT LoRaWAN 2.

Pa3amep B 6aiitax OnucaHue noas

1 6aunt Tun nakeTa, AN AGHHOTO nakeTta = 3

2 banTa 06w pasmep NPUHATBIX OT CYETUMKE AGHHbIX
1 6ant Pa3mep nepepaBaemMoro naketa

1 6ant MopsAKOBbIM HOMEpP NeEPeEAABAEMOro NakeTa
1 6ant KoAnuecTBO NakeToB (BCErO NaKeToB)

He 6onee 41 6ant AaHHble

4. ToKa3aHMA CUYETUMKA, PaCLUMPEHHble MO Tapudam. [lakeT reHepupyeTcs MO BPEMEHWU.
MNepepaétca Ha nopt LoRaWAN 2.

Pa3mep B 6aittax OnucaHue noas

1 6aunt Tvn nakeTa, AAA AQHHOIO NakeTa = 4

4 6anta CepuiiHblii HOMEP IAEKTPOCUETUMKE

4 6aiiTa Bpems CHATHA nokasaHui, nepeaaBaemblx B AGHHOM nakeTe (Bpems
3NEKTPOCUETUMKA B popmaTe unixtime 32)

1 6anT AKTUBHbIN Tapud: 1 - 4

4 6anta TekyLLMe nokasaHua cyeTumKa, Cymma Beex Tapudos B BTy

4 6anta MokasaHua no Tapudy 1 (cymma ¢as) B Bty

4 banTa MokasaHus no Tapudy 2 (cymma ¢as) B Bty

4 6anta MokasaHua no Tapudy 3 (cymma ¢as) B BTy

4 6anta MokasaHua no Tapudy 4 (cymma ¢as) B Bty

2 banTa UUID 3anpoca

1



crie

5. MpoduAb MOLWLHOCTK (ecAM dAar paspelleHus nepepavyn NnoAyvacoBOK , naket
nepepaéTca pas B Yac U COAEPXMUT ABE NMOAy4acoBKM). [MakeT nepepaétca Ha nopt LoRaWAN 2.

Pa3mep B 6aittax OnucaHue noas

1 6anTt Tun naketa, AN AGHHOTO naketa =5

4 banTa CepuiiHbIA HOMEP IAEKTPOCUETUNKAE

4 Gaiita Bpemsa cHATMA npeAHOC/\eQHeVl MOAYUYaCOBKH, ne_pe_AaBaelvlon B AAHHOM
nakete (Bpems 3AeKTpOCUETYMKA B popmaTe unixtime 32)

1 6anT MpumeyaHune

4 6anta A+, aKTMBHasi MOLLHOCTb B BT

4 6aiTa Bpemsa cHATUA noc'/.\eAHeﬁ I'IO/\yLIaCOBKM,.I'Ie.peAaBaeMOﬁ B AGHHOM MnaKkete
(Bpems anekTpocuétumka B dpopmarte unixtime 32)

1 6anTt MpumeyaHue

4 6anTa A+ aKTMBHasA MOLLIHOCTb B BT

2 banTa UUID 3anpoca

PaclwmndpoBka butoBoro noas «fMpumeyanume»

but OnucaHue

0 1 — ecTb pA@HHble, O — CUETYMK B AGHHOM MHTEPBAAE He paboTtan

1 1 — HenoAHbIN cpe3 (6bIAO BBIKAKOUEHME MUTAHWUS UAW BKAKOUEHME MUTAHWUS B TEKYLLEM
WUHTEPBAAE)

2 1 — Ha A@HHOM MHTEPBAAE BbIMOAHSIAACb KOMaHAA U3MEHEHWS BPEMEHMU

3 1 — TeKyLMn ce3oH 3uma, O - AeTo

4 1 — cmeHa ce30Ha 3MMa/AeTo pa3peLleHa

5 1 — Ha AQHHOM MHTEPBAAE BbINMOAHSAAACb KOPPEKLIMA BPEMEHMU

6,7 PesepB

6. OTBeT Ha noAy4veHue 3anpoca (KButaHuus). MNaket nepepaérca Ha nopt LoRaWAN 2.

Pa3amep B 6aiitax OnucaHue noas
1 6anTt Tun nakeTa, AN AGHHOMO nakeTta = 6
4 6anTa CepuiiHbI HOMEP IAEKTPOCUETUNKAE
PesyAbTaT BbINOAHEHUA 3anpoca:
1 6aiit O - owwnbka
1 - BbIMOAHEH
2 - 3anpoc He NOAAEPXMBAETCH AQHHbIM CHETYMKOM
2 banTa UUID 3anpoca
7. Tekywas KOHOUIypaums cHETUMKA. [TakeT reHepurpyeTcs . MakeT nepepaércs Ha nopt
LoRaWAN 2.
Pa3smep B 6aiitax OnucaHue noas
1 6anT Tun naketa, AAA AGHHOTO nakeTta = 7
4 b6anTa CeTeBOI aApeC INEKTPOCUETUMKA
2 banTa YacoBoWl nosic: B MuUHyTax, ot - 720... + 840
1 6ant Mepuroa BbixoAa Ha cBA3b B Yacax (1 - 24 yaca)
1 6anT ~ ®nar paspelueHus nepeaaym cobbITUi

12
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0 - 3anpelLleHo
1 - paspelleHo

daar paspelleHns nepeaaydm NoAy4acoBoK
1 6anT 0 - 3anpeLueHo
1 - paspelleHo

®nar OTNPaBKN MAaKETOB C MOATBEPXAEHUEM

1 6anT O - 6e3 NoATBEPXAEHUA
1 - ¢ NoATBEPXAEHMEM
4 b6anTa AUMMUT MOLLHOCTU B BT AOMHOXEHHbIM Ha 10
4 6anTa Peseps
HakonaeHue naketoB MHPopMaLumm 06 3NeKTPOCUETUNKE
MNepuoa:
0 -1uac
1 - 6 yacoB
1 6anT 2 - 12 yacoB
3 - 24 vyaca
5 - Hepens
6 - mecsL,

AeHb HEAEAU, ECAN NEPUOA HEAEAS:
0 - exeHepeAbHblE OMPOChI OTCYTCTBYIOT
1 - NOHeAeAbHUK

2 - BTOPHMK
1 6anT 3 - cpena

4 - yetBepr

5 - natHMua

6 - cybbota

7 - BOCKPECEHbE

AeHb Mecsaua, eCAM NEPUOA MECSLL:
1 6aunt 0 - exemMecAYHble ONPOChl OTCYTCTBYHOT
1...28 - ynCcAO Mecsilua, B KOTOPOE MPOUCXOAUT OMPOC

HakonAeHWe nakeToB ¢ NokasaHUAMU

MNepuoa:

0-1uac

1 - 6 yacoB
1 6anT 2 - 12 yacoB

3 - 24 yaca

5 - Hepeas

6 - mecsl,

AeHb HepeAn, eCAU NEPUOA HEAEBNS:
0 - exeHepeAbHble OMPOChl OTCYTCTBYHOT
1 - NOHEeAEAbHUK

2 - BTOPHUK
1 6ant 3 - cpepa

4 - yetBepr

5 - nAaTHMUa

6 - cybbota

7 — BOCKpeceHbe
AeHb MecAla, ECAM NEPUOA MECSLL
1 6aunt 0 - eXeMecsAYHble OMNpPOChl OTCYTCTBYHOT
1...28 - ynCcAO Mecsilua, B KOTOPOE MPOUCXOAUT OMPOC

HakonAeHue naketoB ¢ MrHOBEHHbIMU 3HAYEHUSAMU

MNepunoa:
0-1uac

1 6anT 1 - 6 yacoB
2 - 12 yacoB
3 - 24 vyaca
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5 - Hepens
6 - mecsL,
AeHb HEAEAU, ECAU NMEPUOA HEAENS:
0 - eXxeHepeAbHbIE OMPOChI OTCYTCTBYHOT
1 - NOHEeAEAbHUK
2 - BTOPHMK
1 6aunt 3 - cpena
4 - yetBepr
5 - natHMua
6 - cybbota
7 — BOCKpeceHbe
AeHb Mecsala, ECAY NEPUOA MECSLE
1 6ant 0 - eXeMeCsAYHble OMNpPOChl OTCYTCTBYHOT
1...28 - yncno mMecsila, B KOTOPOE MPOUCXOAUT OMPOC
2 banTa UUID sanpoca

8. TapudHoe pacnucaHue. MNakeT reHepupyeTca

EcAan Kakon-AMbo napameTp CUYETYMKOM He OTAAETCS, BO3BpPALLLAETCA 3HauyeHue
OxFF anst opHobanToBOM NnepemeHHon, OXFFFF ans AByxOanTOBOM M Tak panee

. NMakeT nepepaérca Ha nopT LORaWAN

5.
Pa3smep B 6aiitax OnucaHue noas
1 6aunt Tun nakeTa, AN AGHHOMO NakeTa = 8
1 6aunt Homep cesoHa (Mecsu), npuHMMaeT 3HaueHusa ot O ao 11
1 6aunt Koa TapudHoro pacnmcaHus, npuHuMmaet 3HavyeHusa ot O po 3*
1 6ant MWHYTbl OKOHYaHWA NEPBOI 30HbI
1 6aunt Yac OKOHYaAHWUA NepPBOM 30HbI
1 6anT Homep Tapuda pra NepBoit 30HbI
1 6aunt MWHYTbl OKOHYaHWS BTOPOW 30HbI
1 6aunt Yac oKOHYaHWA BTOPOM 30HbI
1 6anT Homep Tapuda AAsS BTOPOM 30HBI
Mo aHanorum ars 3...14-4 30H no 3 barita
1 6aunt MWHyTbl OKOHUYaHUSA 15-11 30Hbl
1 6aunt Yac oKoHYaHUA 15-1 30HbI
1 6anT Homep Tapuda ana 15-1 30Hbl
2 banTa UUID 3anpoca

Utoro: 50 b6aut

MpumeyaHus:
*Koa TapudHOro pacnmcaHus:
e O - MpaspHUK;
e 1 - cybborta;
e 2 - BOCKPECEHbE;
e 3 - pabouun.
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9. NHdopmaums o cuétumke CMOH63UM 6A0K 1 (reHepupyeTcs NpU cTapTe CYETUMKA U ).
MNaket nepepaérca Ha nopt LoRaWAN 5.

Pa3smep B baiitax OnucaHue noas

1 6ant Tun nakeTa, AN AGHHOMO naketa = 9

4 6aunTa Bpemsi dopmurpoBaHus naketa B dopmate unixtime
2 bauTa Bepcusa peanaeHtHoro MO

4 6amnTa \aTa Npon3BOACTBa CUETUMKA B popmaTe unixtime
4 6anta 3aBOACKOM (CepUHBIN) HOMEP CUETUMKA

4 6anta CeTeBoOW aapec CUYETUMKA

16 6anTt Appec MecTa yctaHOBKU Ha obbekte (ASCII-koabl)

1 6ant Bepcusa MoAyAst SAEKTPOHHOTO

1 6ant Bepcua napameTpusaumm

3 baunTa NHdopMaLMA O paAMOMOAYAE

2 bavita HomuHaAbHOe HanpsxeHue, AoMHOXeHHoe Ha 100 (230 B == 0x59D8)
1 6aut HomMMWHaAbHBbIV TOK

1 6aut MaKcUMaAbHbI TOK

1 6ant Koa mopenn

2 bauTa UUID 3anpoca

Utoro: 47 6ait

PacwmndpoBka noas «Bepcus pesnaeHTHoro MO»:
Mpumep, Bepcus TpexdasHoro cuetunka 4.20. Maaawnin 6ant byaet 0x14 (undpa NocAe TOUKK),
ctapwun Ox04

10. NHdopmaums o cuétumke CMO63UM 6A0K 2 (reHepUpPyeTCs NpU CTapTe CUYETUMKA M
). MakeT nepepaérca Ha nopt LoRaWAN 5.

Pasmep B 6aiitax OnucaHue noas
1 6ant Tun naketa, AN A@HHOTO naketa = 10
4 6amnTa Bpema dopmupoBaHua naketa
2 banTa Koa owmnbku 1
2 banTa Koa owwmnbku 2
2 banTa Koa ownbku 3
2 banTa Koa ownbku 4
2 banTa Koa ownbkm 5
4 banta KoAbl COCTOAHWA Y AMArHOCTUUYECKME KOAbI
2 bavita Cratyc
1 6ant CraTyc peae Harpysku: «1» - pene BCTpoeHo, «O» - pene He BCTPOEHO
1 6ant CocToAHME pene Harpy3ku: «1» - pene BKAKOUYEHO, «O» - peAe HE BKAKOUEHO
1 6aii daar paspeLleHna nepeBoAa HYacoB Ha yac NpU CMeHe Ce30HOB AeTO/3UMa,
anT , :
0x00 - nepeBop 3anpeluéH, Ox01 - nepeBoa pas3peLléH
2 bauTa UUID 3anpoca

Utoro: 26 6ant
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PaclumndpoBka nons «Kop ownbkm 1»

ol
=
=5

Pacwudposka

MoAHbIN pa3psa batapeu

Owunbka KC 3aBOACKOro HoMepa

Owunbka KC ceteBoro Homepa

Ownbka KC napons

Ownbka KC 3aBOACKUX METPOAOTUYECKUX KOIDDULIMEHTOB

Ownbka KC 3aBOACKOIO KOIPPULMEHTA KAAMDPOBKM YacOB

Owwnbka KC Tabanubl UHAMKaUMK

Owunbka KC cnmucka cneumanbHbIX AHEN

Owunbka KC TaprdHbIX pacnmucaHuii

Owwnbka KC cnmcka ce3oHoB

0

Ownbka KC paspelleHnsa nepeBosa YacoB AETO/3MMa

1

Owunbka KC appeca yCTaHOBKM CUETUMKA Ha 0ObeKTe

RPIRPIRPRIOIOINO|IOHPAWIN|IFL O

2

Ownbka KC TeKyLUMX HAKONAEHUH

13

Owunbka KC TarimayTtoB

14

Koa ownbku 4 He paBeH HyAto.

Owmnbka 4 cuntbiBaeTCA KOMaHAOM UTEHMA MHOPMaLUMEN O cueTunke BAoK 2. Koa
olWn6KM 4 peanr3oBaH He BO BCEX MOAEASIX CUETYMKOB, COOTBETCTBEHHO KOMaHAA
uTeHUs1 6AOKa 2 TaKXe He peaAn3oBaHa BO BCEX MOAEAAX CUETUMKOB

15

Peseps

PaclumndpoBka nons «Kop ownbKM 2

bur

PaclunopoBka

Owmnbka KC HakonAeHuit no mecsiuam (O3Y)

(
Owmnbka KC HakonAeHuit no mecsiuam (EEPROM)

Owwnbka KC HakonAaeHUM No MmecsAuam (oLnbka TEKYLLErO MHAEKCA)

Owunbka KC HakonaeHur no cytkam (O3Y)

Owmnbka KC HakonAeHuit no cytkam (EEPROM)

Ownbka KC HaKonAEHUIM No cyTkam (OLInbKa TEKYLLETO UHAEKCA)

Owwnbka KC noayyacoBbix cpe3oB MolHocTH (O3Y)

Owwnbka KC noayyacoBbIx CPe30B MOLLHOCTH (OLMOKa TEKYLLLErO MHAEKCA)

N O IWNEFLO

-15

Peseps

PacwimndopoBka noas «<Koa owmnmbKm 3»

bur

PacwudppoBKa

Owmnbka KC xypHana BKAOUEHWI/ BbIKALOUEHWI NUTaHKUs (O3Y)

Owmnbka KC xypHana ycTaHOBKKM BpemeHK/AaThbl (03Y)

Owunbka KC xypHanra BbINOAHEHWUST KOPPEKLIMK BpemeHU (O3Y)

Owunbka KC xypHanra nameHeHus TapudHoro pacnucanus (03Y)

Owunbka KC xypHanra komaHa 3anucu (0O3Y)

Ownbka MHAEKCA XYpHaNa BKAKOUEHWI/ BbIKAOUYEHWI MUTAHKS

Owmnbka KC xypHana BCKpbITMA Kopnyca (03Y)

Owmnbka KC xypHana BCKPbITUS KAeMMHOM KOAoAKK (O3Y)

0[N |OPB|WIN|F|O

Owmnbka KC xypHana BKAOUEHWI/ BbIKALOUEHWI NUTaHusA (EEPROM)
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9 Owmnbka KC xypHana ycTaHOBKKM BpemeHW/AaTbl (EEPROM)
10 Owmnbka KC xypHana BbINOAHEHWUS KOPPEKLMK BpemeHn (EEPROM)
11 Owmnbka KC xypHara nameHeHus TapudHoro pacnucaHus (EEPROM)
12 Owunbka KC xypHara komaHp 3anvcu (EEPROM)
13
14 Owubka KC xypHanra BCkpbITUst Kopnyca (EEPROM)
15 Owunbka KC xypHara BCKPbITUS KAeMMHOW KOAOAKM (EEPROM)

PaclundpoBka nons «Kop ownbKu 4»

bur PacliunopoBKa

0 Ownbka KC pexunma pyHKUMOHMPOBAHMSA PeAe YNpPaBAEHWUA HArpy3Kkom

1 Ownbka KC pexunma pyHKUMOHMPOBAHMSA XypHaAAa NPEBbILLEHUS YCTAHOBAEHHOWM
MOLUHOCTH

2-15 PesepB

PaclumndpoBka nons «Kop ownbkm 5»

bur PacliuopoBKa

Owunbka KC xypHana npeBbILLEHNUS YCTAHOBAEHHOM MOLLLHOCTU (OLLIMOKa TEKYLLETO
MHAEKCA)

Ownbka KC XypHana BKAOUEHUS/ BbIKALOUEHUSA pPeAe

Peseps

Owunbka KC xypHana nNpeBbILLIEHNUS yCTAHOBAEHHOM MoLLHOCTM (EEPROM)

O|0[(N |- o
|
~

Owunbka KC xypHana BKAKOUEHWS/ BbikAtoUueHUST pene (EEPROM)

10-15 PesepB

PacwundpoBKka noas «CraTyc»
bur PaclunopoBka

0 CayxebHasa nHdopmMaumsa

1 1 - B CYETUMK BCTPOEHO peAe OTKAKOUEHUS Harpy3ku, O — pene He BCTPOEHO

2-6 Peseps

7 CocrtosiHMe pene Harpy3ku: 1 — Harpyska BKAKOUEHO, O — HE BKAKOYEHA

8-15 Peseps

11. Pexum QYHKUMOHMPOBAHUA XypHana OUKCAUMA MNPEBbIWEHWUS MOLWHOCTM (NakeT

reHepupyeTcs ). MakeT nepepaérca Ha nopt LoRaWAN 5.

Pa3smep B baiitax OnucaHue noas

1 6aut Tvn nakeTa, AN AQHHOTO NakeTa = 11

4 6anta Bpema dopmmupoBaHua naketa

4 6anta AVMMWT aKTUBHOM MOLLLHOCTK B BaTTax, AOMHOXeHHbIM Ha 10

1 6ant Bpemsi ycpeaHeHUs U3MEpPEHNst MOLLHOCTM B MUHYTaX

1 6aiit Pexum nsmepeHmnss MOLLIHOCTU: MOXET NpUHUMaTb 3HaveHnsa Ox00 uan

Ox01*
2 bauTa UUID 3anpoca

Utoro: 13 6air
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Mpumeyanue:

* ECAM pexum u3mepeHuss mMowHocTn == 0x00 unCnoAb3yeTcsi 3HaAuYeHMEe MOLIHOCTU U3

NMOAY4aCoBOro MpPoduUAA MOLHOCTU. COOTBETCTBEHHO WMHTEpPBaAA ycpeAHeHus 30 MUHYT. EcAn pexum
n3mepenuns MowHocTM == OxO01 CYETUYMK U3MEPSAET MOLLLHOCTb MCXOAS U3 3aAaHHOIO 3HAYEHUSA BPEMEHHN
B NpeAablayLiem bate.

12. Pexum OQYHKLUMOHMPOBAHUA pPEAe YNPaBAEHUS Harpy3kon (Maker reHepupyetcs
). NakeT nepepaétca Ha nopt LoRaWAN 5.

Pasmep B 6aiitax OnucaHue noas

1 6aut Tun naketa, AN A@HHOTO naketa = 12

4 6amnTa Bpems ¢opmrpoBaHMA nakeTa

4 banta AUMUT aKTUBHOM MOLLIHOCTU B BaTTax, AOMHOXeHHbIM Ha 10

1 6ant Bpemsi ycpeaHeHUS MBMEPEHNST MOLLHOCTU B MUHYTaXx

1 6aiT PeXum namepeHmss MOLLIHOCTU: MOXET NPUHUMAaTh 3HaueHnsa Ox00 uan
0x01*

1 6ant 3apepXKa B MUHYTax Nepes aBTOMaTUUYECKUM BKAKOUEHUEM pene**

1 6ant KoAMUEeCTBO aBTOMATUYECKMX BKAKOUEHWI pene B cyTKax: oT O po 9% **

2 bauTa UUID 3anpoca

Utoro: 15 6ant

MpumeyaHus:

* EcAM pexum usmepeHus mowHoctn == 0x00 ucnoAb3yetcss 3HauyeHMe MOLIHOCTU U3

NMOAY4aCoBOro NpPoduAa MOLHOCTU. COOTBETCTBEHHO WMHTEpPBaAA ycpeAHeHus 30 MUHYT. EcAn pexum
n3mMepenuns MowHoCcTM == OxO01 CYETUYMK U3MEPSAET MOLLLHOCTb MCXOAS U3 3aAaHHOIO 3HAYEHUSA BPEMEHHN
B NpeAblayLlem banTe

** Ecamn 3apepxka == 0, OYHKUMA aBTOMATUYECKOIO BKAKOUEHUA PEAE OTKAKOYEHa

*%%* ECcAM 3HaUeHne napametpa ==0, KOAMYECTBO BKALOUEHUI B CyTKax HE OrpaHUUYEHO

13. MapameTpbl UMKAMYECKON WMHAMKALUMKU U AAMTEABHOCTU MHAMKAUMK (reHepupyeTcs
), 6n0K 1. MakeT nepepaércsa Ha nopt LoRaWAN 5.

Pa3smep B baiitax OnucaHue noas

1 6aut Tun nakeTa, AN AQHHOIO NakeTa = 13

4 6anTa Bpema dopmupoBaHua naketa

1 6ant Koa nepBo CTpaHuLLbl MHAMKaLMK

1 6ant Bpemsa oTobpaxeHns nepBon CTpaHuLbl MHAUKALMKW, B CEKYHAAX
1 6ant Koa BTOPOW CTpaHWLIbl MHAUKALIMK

1 6aut Bpems oTtobpaxeHua BTOPOW CTpaHWULIbl MHAUKALIMU, B CEKYHAAX

Koa v Bpems 3...14-1 cTpaHuL no aHaAorum no 2 bauta
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1 6ant Koa 15-1 cTpaHuLpbl MHAMKaLUMK
1 6aut Bpemsa otobpaxeHuns 15-i cTpaHuLbl MHAMKaLUMK, B CEKYHAAX
2 bauTa UUID 3anpoca

Utoro: 37 6ant

14. MapameTpbl LUMKAMYECKON MWHAUMKALMU U AAMTEABHOCTM WHAMKAUMKW (reHepupyetcs

aBTOMAaTUUYECKH 13-ro naketa), 6nAok 2. MNakeT nepepaérca Ha nopT LoRaWAN 5.

Pa3mep B baittax OnucaHue noas

1 6aut Tun naketa, AAS AQHHOTO naketa = 14

4 6amnTa Bpems ¢opmurpoBaHMA nakeTa

1 6aut Koa 16-11 CTpaHULIbl MHAMKaLMK

1 6ant Bpems otobpaxeHus 16-i cTpaHuLbl MHAMKALMW, B CEKYHAAX

1 6ant Koa 17-1 cTpaHWubl MHAMKaLMK

1 6ant Bpems otobpaxeHus 17-i cTpaHuLbl MHAMKALMK, B CEKYHAAX

Koa m Bpems 18...30-4 cTpaHuL, no aHaAoruu ro 2 bakTa

1 6aut Koa 31-1 cTpaHULbl MHAMKaLUK
1 6ant Bpems otobpaxeHus 31-i cTpaHuLbl MHAMKALMKW, B CEKyHAAX
2 banTa UUID 3anpoca

Utoro: 39 6air

Mpumevanue:

13- 1 14-i nakeTbl NepeaatoT TabAnLy MHAMKaLMK (COCTOSALLYO M3 31 cTpaHuLbl), pa3buTyto Ha 2
naketa. 06a naketa GOpPMUPYIOTCS OAHOBPEMEHHO MO 3anpocy TabAuLbl MUHAMKALMK — nakeT Ne 12.

15. Cnucok cneumanbHbIx AHeW, 6AOK 1 (reHepupyeTces ). MakeT nepepaércsa Ha
nopt LoRaWAN 5.

Homep 6aiita OnucaHue noas
0 6aunt Tun naketa, AA AQHHOTO NakeTta = 15
1 6ant AeHb mecsua (ot 1 po 31)
2 6aunt Mecsuy, (ot 1 A0 12)
3 6ant Tun aHA (o1 O p0 3)
4 6ant AeHb mecsaua (ot 1 po 31)
5 6ant Mecsau, (o1 1 po 12)
6 6ant Tun aHA (o1 O p0 3)
46 b6anT AeHb Mmecsua (o1 1 po 31)
47 6anT Mecsau (o1 1 po 12)
48 baunt Tun aHA (o1 O p0 3)
49, 50 6anThbl UUID 3anpoca

Utoro: 51 6aiT
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Mpumevanue:

B naket tvna 15 nomewatotrca 16 pHen. [MOCKOAbKY nepepaBaTb HYXHO 31 cneunasbHblM AEHb
(cornacHo npotokoAy CnbB3UM 09_04) To A Nnepepaun BCEro crnmcka notpebyetcs ABa naketa: Tun 15
ntin 33. B nakete 15 copepxutca 16 cneunanbHbiXx AHER, B NakeTe 33 - 15 crneunanbHbix AHEN. [TaKeTbl
6yAYyT CreHep1MpOBaHbl OAMH 33 APYTUM.

EcAn B none peHb Mecsla, MecsL, TUN AHA nepepaétca 3HavyeHne OXFF - 3HauuT 6AOK AQHHbIX He
BaAUAEH.

16. ApxMB HaKONAEHWW 3Heprun no 4 Tapudam, 3adUKCUPOBAHHBLIX 3a MNocrepHue 36

mecsueB. leHepupyeTcs . Naket nepepaétca Ha nopt LoRaWAN 6.

Homep baiita OnucaHue noas

1 6ant Tun naketa, AN A@HHOMO nNakeTa = 16

4 6aunTa Bpema dopmupoBaHua naketa

1 6aut 3anpoLlueHHbIn mecsl, apxua (o1 0x01 po 0xOC)

1 6aut 3anpoLueHHbIn rop apxuBa (o1 0 Ao 99)

4 banta JHeprus HapacTatoLWwmm UTorom, B Br*u (cymmapHbin Tapud)

4 6anta JHeprus HapacTtatowmm UTorom, B Br*u no 1-my tapuoy

4 6anta JHeprus HapacTtatowmm UTorom, B BT*u no 2-my tapuoy

4 6anta JHeprus HapacTatowmm UTorom, B Br*u no 3-my tapunoy

4 6anta JHeprus HapacTatowmm UTorom, B Br*u no 4-my tapuoy

2 banTa UUID 3anpoca

Utoro: 29 6aint

17. ApXMB HAKOMAEHWW 3HEPrnK No 4-m Tapudam, 3adUKCUPOBAHHBLIX 3a MOCAeAHMEe 128

cyToK. [eHepupyeTcs . Naket nepepaétca Ha nopt LoRaWAN 6.

Homep baiita OnucaHue noas

1 6ant Tun naketa, AN AGHHOTrO naketa = 17

4 6amnTa Bpema dopmupoBaHua naketa

1 6aut 3anpoLlueHHbin aAeHb Mecsiua (o1 OxO1 oo Ox1F)

1 6aut 3anpotiueHHbin mecal, (o1 0x01 po 0Ox0C)

1 6aut 3anpoLueHHbir roa (o1 O oo 99)

4 banta JHeprus HapacTatoLWwmm UTorom, B Br*u (cymmapHbin Tapud)

4 6anta JHeprus HapacTtatowmm UTorom, B Br*u no 1-my tapuoy

4 6anta JHeprus HapacTtatowmm UTorom, B BT*u no 2-my tapuoy

4 6anta JHeprus HapacTatowmm UTorom, B Br*u no 3-my tapunoy

4 6anta JHeprus HapacTatowmm UTorom, B Br*u no 4-my tapunoy

2 banTa UUID 3anpoca

Utoro: 30 6air
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30-MUHYTHbIE Cpe3bl aKTUBHOM MOLLHOCTU 3a CYTKM U3 apxmBa, 6AOK 1: nepepaBaemoe

Bpemsa 00.00 - 05.59 (nepepaétes ). MakeTt nepepaétca Ha nopt LoRaWAN 6.

Mpumevanue:

Cpe3 aKTMBHOW MOLLLHOCTU 3a CYTKM COAEPXUT 48 NoAydacoBblx 3anucen. tn 48 3anuncen pa3buThbl
Ha 4 naketa, No 6 4yacoB (12 NOAy4acOBOK) B KaXxaoM naketre. Bce 4 nakera reHepupyrotcs
OAHOBPEMEHHO M OTMPABASIIOTCA OAUH 3a APYTUM.

Mone «3anpalumMBaemas pata» A Beex 4-x nakeToB ByAeT CoBnaaaTh.

Pasmep B 6aiitax

OnucaHue noas

1 6aunt

Tun nakeTa, AAA AQHHOTO naketa = 18

1 6aut Ne naketa (A AQHHOro naketa ==1)

4 6anta 3anpalunBaemas pata (B popmare unixtime)

3 banta MepBbin noayyacoBoun cpesd 00:00 - 00:29

3 banta Bropou noayuacosown cpe3 00:30 - 00:59
AHanormnyHo 3...11-1i no 1 banty

3 6anTt ABeHaaLaTbi noAyyacosom cpesd 05:30 - 05:59
2 banTa UUID 3anpoca

UToro: 44 6aiita

30-MUHYTHbIE CpPe3bl aKTMBHOW MOLLIHOCTM 3a CYTKM M3 apxuBa, ODAOK 2: nepepaBaemMoe Bpems
06.00 - 11.59. MNMakeT nepepaétcs Ha nopT LoRaWAN 6.

Pa3smep B baiitax

OnucaHue noasd

1 6aunt

Tun nakeTa, AA AQHHOTO naketa = 18

1 6aut Ne nakeTta (A AQHHOIo NakeTa ==2)

4 6anta 3anpalunBaemas pata (B popmare unixtime)

3 banta TpuHaauaTbii noAydacoBon cpe3 06:00 - 06:29

3 banta YeTblipHaauaTtbii noaydacosom cpes3 00:30 - 00:59
AHanornyHo 15...23-4i no 1 bawirty

3 6anTt ABaaLaTb YETBEPTbIM NoAyyacoBom cped 11:30 -11:59
2 banTa UUID 3anpoca

UToro: 44 6aiita

30-MUHYTHbIE Cpe3bl aKTUBHOM MOLLHOCTM 3a CyTKM U3 apxvBa, OAOK 3: nepepaBaemMoe Bpems
12.00 - 17.59 (nepepaétca no 3anpocy). Naket nepepaértca Ha nopt LoRaWAN 6.

Pasmep B 6aiitax

OnucaHue noas

1 6aunt

Tun nakeTa, AN AQHHOro naketa = 18

1 6aut Ne nakeTa (AAA AaHHOrO naketa ==3)
4 banta 3anpalunBaemas pata (B popmarte unixtime)
3 banta ABapuaTh NATbIM NoAyyacoBon cpe3 12:00 - 12:29
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3 banta ABaaUaTh LWeCTon noaydacoBon cpes 12:30 - 12:59
AHanorm4yHo 27...35-1 no 1 6anrty
3 6ant Tpuauatb WecTon noaydacoBomn cpe3 17:30 -17:59
2 banTa UUID 3anpoca

Utoro: 44 6aiita

30-MUHYTHbIE CpPe3bl aKTMBHOW MOLLIHOCTM 3a CYTKM M3 apxuBa, OAOK 4: nepepaBaemMoe Bpems
18.00 - 23.59 (nepepaétca no 3anpocy). MNaker nepepaérca Ha nopT LORaWAN 6.

Pasmep B b6aiitax OnucaHue noas

1 6aut Tun nakeTa, AA AGHHOro nakeTa = 18

1 6aut Ne nakeTta (A AQHHOro naketa ==4)

4 6anta 3anpalunBaemas pata (B popmare unixtime)

3 banta Tpuauatb ceabMor noAydacoBon cpes 18:00 - 18:29
3 banta Tpuauatb BoCbMOW noAydacoBou cpe3d 18:30 - 18:59
AHanormnyHo 39...47-1 no 1 6anty

3 6anTt Copok BocbMOM noAyyacoBom cpes 23:30 -23:59

2 banTa UUID 3anpoca

UToro: 44 6aiita

dopmaT KaxAoro noAyyacoBoro cpesa:

Homep 6aiita OnucaHue noas
0 6ant Cratyc 3anucu
1-2 6anThl AKTMBHaa MOLLHOCTb B BatTax*

Utoro: 3 baiTa

Mpumevanue:

* Popmart nepepayun MoLLHOCTU: MNepBbiM NepepaéTca MAAALLMIK 6aNT, eCAM 3HAYEHWE MOLLHOCTU
Ha cpese coctaBasieT 1000 BT, 6yaeT nepepaHo umcno OXO3ES.

PacwndpoBka baita cratyca:

Homep buta OnucaHue noas

0 6ut 1 - ecTb AaHHble, O — CYETUMK B AAHHOM MHTEPBAAE He paboTan

1 6uT 1 - HenoAHbIN cpe3d (6bINO BbIKAOUEHNE MAM BKAOUEHWE NUTaHMA Ha
TekyLeM uHTepBane), O — CYUETUMK B AAHHOM MHTEPBAAE He paboTan

5 6uT 1 - Ha AQHHOM MHTEpPBAaAE BbIMOAHSIAACb KOMaHAQ M3MEHEHUS
BPEMEHMU

3 6ut Tekywimm ce3oHn: 1 - 3uma, O - AeTo

4 6ut 1 - cMeHa ce30Ha 31MMa/AeTO paspeLleHa
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5 6ut 1 - Ha AQHHOM WHTEPBAAE BbIMOAHSAAACb KOPPEKLMS BPEMEHH
6,7 butbl PesepB
19. XypHaA BKAKOUYEHUS/ BbIKAKOUEHWSA MUTAHUS (NepepaéTcs ). MakeTt nepepaéresa

Ha nopt LoRaWAN 7.

Mpumevanue:

AN TOrO M BCEX MOCAEAYHOLLMX XXYPHAAOB CAEAaHa OAHa AOrMKa ¢GOpMMpPOBaHMA Naketa.
YuutbiBas, 4to BCe NepepaBaeMble XypHanbl UMEKT rAybuHy 16 cobbiTui, U NPUHUMAs BO BHUMaHUe
AMHY naketa 51 6anT NOMELIAeM B OAMH MaKET OT ABYX AO LIECTU cobbiTMh. CAEAOBATEABHO, AAS
nepeaayr BCEro XypHana notpebyercsa oT 2 A0 6 NaKeTOB.

Pasmep B 6aiitax OnucaHue noas

1 6aut Tvn naketa, AN AGHHOTO nakeTa = 19

1 6aunt Homep naketa N (o1 1 po 4)

4 6anta Bpems BkAtoueHus (cobbithe 1, 5, 9, 13)

4 6anta Bpems BbikAtoueHusa (cobbitne 1, 5, 9, 13)
1 6aut Koa BKAtOUueHUA (cobbitne 1, 5, 9, 13)

1 6ant CayxebHbii 6ant (cobbitne 1, 5, 9, 13)

4 6anta Bpems BkatoueHus (cobbitue 2, 6, 10, 14)
4 6anta Bpems BbikAtoueHun (cobbitne 2, 6, 10, 14)
1 6aut Koa BKAtOUEHUA (cobbitne 2, 6, 10, 14)

1 6aut CAyxebHbIi 6aliT (cobbiTHe 2, 6, 10, 14)

4 6anta Bpems BkAtoueHus (cobbitne 3, 7, 11, 15)
4 6anta Bpems BbikAtoueHus (cobbitne 3, 7, 11, 15)
1 6aut Koa BKAOUEHUA (cobbitne 3, 7, 11, 15)

1 6aut CayxebHbii 6ant (cobbitne 3, 7, 11, 15)

4 6amnTa Bpems BkatoueHus (cobbitue 4, 8, 12, 16)
4 6amnTa Bpems BbikAtoueHua (cobbitne 4, 8, 12, 16)
1 6ant Koa BKAOUEHUA (cobbitne 4, 8, 12, 16)

1 6ant CnyxebHbii 6anT (cobbitne 4, 8, 12, 16)

2 banTa UUID 3anpoca

Utoro: 44 6aiita

20. XXypHaA OTKAOHEHUSsI YacToTbl (nepepaércs ). MNaketr nepepaérca Ha nopt
LoRaWAN 7.
Pa3smep B 6aiitax OnucaHue noas
1 6aut Tun nakeTa, A AaHHOro naketa = 20
1 6ant Homep naketa N (o1 1 p0 6)
4 6anta Bpems Hayana oTknoHeHus (cobbitne 1, 4, 7, 10, 13, 16)
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4 6anta Bpemsi OKkoHUYaHUA OTKAOHEHMSA (cobbiTne 1, 4, 7, 10, 13, 16)
1 6aut CayxebHbii 6anT (cobbitne 1, 4, 7, 10, 13, 16)

MakcumManbHOE (MMHUMaAbHOE) 3adUKCUPOBAHHOE 3HaYEHWE

2 bavita
yacToTbl. 3HauyeHne AOMHOXeHHoe Ha 100.

5 6aiita MakcuManbHOE OTKAOHEHUE B % (AOMOHOXeEHHOe Ha 100), moxeT
ObITb KaK MOAOXUTEABHbIM, TAK U OTPULATEAbHBIM

4 6anta Bpems Hauana OTKAOHeHUs (cobbitne 2, 5, 8, 11, 14, 17%)

4 6anta Bpems okoHUYaHUA oTKAOHEHUA (cobbiTne 2, 5, 8, 11, 14, 17%)

1 6anT CAyxebHbIVi 6alT (cobbiTve 2, 5, 8, 11, 14, 17%)

5 6aiiTa MakcumanbHOe (MMHUMaAbHOE) 3aPUKCUPOBAHHOE 3HaYEHWE
yacToTbl. 3Ha4YeHUe AOMHOXEHHOoe Ha 100.

5 Gaiita MaKcManbHOE OTKAOHEHUE B % (AOMOHOXEHHOoe Ha 100), moxeT
ObITb KAK MOAOXMUTEABHbLIM, TAK U OTPULIATEABHbIM

4 6anTa Bpems Hauana oTknoHeHus (cobbithe 3, 6, 9, 12, 15, 18%)

4 6anta Bpemsi OkoHUYaHUA OTKAOHEHMSA (cobbiTne 3, 6, 9, 12, 15, 18%)

1 6ant CayxebHbii 6ant (cobbiTne 3, 6, 9, 12, 15, 18%)

5 Baiita MakcumManbHOE (MMHUMaAbHOE) 3adUKCUPOBAHHOE 3HAYEHWE
yacToTbl. 3HauyeHue AOMHOXeHHoe Ha 100.

5 6aiita MakcuManbHOE OTKAOHEHUE B % (AOMOHOXEHHOe Ha 100), moxeT
ObITb KaK MOAOXUTEABHbIM, TAK U OTPULATEAbHBIM

2 banTa UUID 3anpoca

Utoro: 43 baiita

*10CKOAbKY AN Nepepaun 16 cobbITUIM UCNOAB3YETCA 6 NAKETOB B KAXXAOM M3 KOTOPbIX COAEPXMUTCS
no 3 cobbiT1s, B NOCAEAHEM (LLIECTOM) NakeTe BaAMAHbIM OyAeT TOAbKO 16-€ cobbiTve. CobbiTvA C
Homepamu 17 n 18 6yayT HEBAaAUAHBIMU, UX NOAS ByayT 3anoAHeHbl OXFF.

21. XypHaA OTKAOHEHUA HanpsXeHWsa OT 3aAaHHbIX NMpeAenoB (nepepaéres ).
MNakeT nepepaérca Ha nopt LoRaWAN 7.

Pa3amep B 6aiitax OnucaHue noad

1 6aut Tvn naketa, AA AGHHOTO NakeTa = 21

1 6aut Homep naketa N (o1 1 A0 6)

1 6awnT CAyXebHbIVi 6anT

4 6anTa Bpems Hauana oTknoHeHus (cobbitne 1, 4, 7, 10, 13, 16)

4 6anTa Bpems okoHUYaHUsA oTKnOHeHMA (cobbiTne 1, 4, 7, 10, 13, 16)

1 6aiiT Homepa ¢a3 (BbiICTaBAAOTCA BUTAaMM) B KOTOPbIX ObIAK
3aPUKCUPOBAHBI OTKAOHEHUA*

5 6aiita MakcumanbHOE(MUHUMAAbHOE) 3HAUYEHNE HANPSXEHUS,
3adUKCUPOBAHHOE BO BPEMS OTKAOHEHUA (AOMOHOXEHHOE Ha 100).

5 Baiita MakcuManbHOE OTKAOHEHUE B % (AOMOHOXEHHOE Ha 100), moxeT
ObITb KaK MOAOXUTEAbHbIM, TAK U OTPULATEAbHbIM

1 6awnTt CAyXebHbIV 6anT
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4 6anta Bpems Hayana OTKAOHEHUs (cobbitne 2, 5, 8, 11, 14, 17*%)
4 6anta Bpemsi OKOHUYaHUA OTKAOHEHMSA (cobbiTne 2, 5, 8, 11, 14, 17*%*)

Homepa ¢a3 (BbiIcTaBAAOTCA OBUTAMM), B KOTOPbIX ObIAK

1 6ant
3adUKCMPOBAHbI OTKAOHEHUSA*

5 6aiita MakcumanbHOE(MUHUMAAbHOE) 3HAUYEHNE HANPSXEHUS,
3adUKCUPOBAHHOE BO BPEMS OTKAOHEHUSA (AOMOHOXEHHOE Ha 100).

5 Gaiita MaKcManbHOE OTKAOHEHUE B % (AOMOHOXEHHOe Ha 100), moxeT
ObITb KAK MOAOXMUTEABHbLIM, TAK U OTPULLATEABHbIM

1 6awnTt CAyXebHbIVi 6anT

4 6anTa Bpems Hauana oTKAOHeHus (cobbithe 3, 6, 9, 12, 15, 18%**)

4 6anta Bpemsi OKOHUYaHUA OTKAOHEHMSA (cobbiTne 3, 6, 9, 12, 15, 18%*%*)

1 6aiiT Homepa ¢a3 (BbiICTaBAAOTCA BUTAaMM) B KOTOPbIX ObIAK
3adUKCMPOBAHbI OTKAOHEHUSA*

5 6aiita MakcumanbHOE(MUHUMAAbHOE) 3HAUYEHNE HANPSXEHUS,
3adUKCUPOBAHHOE BO BPEMS OTKAOHEHUSA (AOMOHOXEHHOE Ha 100).

5 Gaiita MaKcManbHOE OTKAOHEHUE B % (AOMOHOXEHHOe Ha 100), moxeT
ObITb KAK NOAOXMUTEABHBIM, TAK U OTPULIATEABHbIM

2 banTa UUID 3anpoca

Utoro: 46 6ait

* PacwmndpoBka nons «<Homepa das, B KOTOPbIX ObIAM 3aDUKCUPOBAHbI OTKAOHEHUS»:

Homep buta OnucaHue noas
0 6ut ®aza A
1 6ur ®aza B
2 6ut ®aza C
3 6ur -
Koa da3bl, AT KOTOPOM 3adpUKCUPOBAHO MaKCUMaAbHOE OTKAOHEHME:
4,5 6urt
Koa ¢a3bl A - 1, dasbl B -2, ans pasbl C - 3
6 6ut OKOHYaHWe cobbITUA NPY NPONaAaHUM NUTAHUSA
7 6ut OKOHYaHWe cobbITUA NPY BbINOAHEHUU KOMaHABI 3aMMCKU HACTPOEK

*%* TIOCKOAbKY AN Mepepaun 16 coObiTUM MCMOABb3YeTC 6 MAKETOB B KAXAOM M3 KOTOPbIX
COAEPXMTCA MO 3 cobblTUSA, B MOCAEAHEM (LUECTOM) NakeTe BaAMAHbIM OyAeT TOAbkO 16-e cobbiThe.
CobbiTna ¢ Homepamu 17 n 18 6yAyT HEBAAMAHBIMM, UX NOASt ByAyT 3anoAHeHbl OXFF.

22. XypHan nepeHanpsaxeHusa (nepepaéres ). Maker nepepaétca Ha nopt
LoRaWAN 7.
Pasmep B 6aiitax OnucaHue nond
1 6ant Tun nakeTa, AN AQHHOTO NakeTa = 22
1 6aut Homep naketa N (o1 1 A0 6)
1 6awnTt CAyXebHbIV 6banTt
4 6anta Bpems Hauana nepeHanpsxeHus (cobbitne 1, 4, 7, 10, 13, 16)
4 6amnTa Bpems okoHuaHUWA nepeHanpsxenusa (cobbitne 1, 4, 7, 10, 13, 16)
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1 Gair Homepa ¢a3 (BbICTaBAAOTCA BUTAaMK) B KOTOPbIX ObIAK 3adUKCUPOBAHbI
nepeHanpsxeHna*

5 6aiiTa MakcnumanbHOE 3HaueHue HanpsXxeHus, 3adpUKCMpoBaHHOE BO BpeMA
nepeHanpsXxeHus (AOMOHOXeHHoe Ha 100)

5 Baiita MakcnumMaAbHOE 3HaUeHue nepeHanpsaxXeHus B % OT HOMUHaAa
(AOMOHOXEHHOEe Ha 100)

1 6awnTt CAyXebHbIV 6banTt

4 6amnTa Bpems Hauana nepeHanpsxeHus (cobbitve 2, 5, 8, 11, 14, 17*%)

4 6anta Bpems okoHUaHWA nepeHanpsxenus (cobbitne 2, 5, 8, 11, 14, 17*%*)

1 6aiiT Homepa ¢a3 (BbicTaBAAOTCA BUTaMKM) B KOTOPbIX ObIAM 3adUKCUPOBaHDI
nepeHanpsxeHna*

5 6aiira MakcnumanbHOE 3HaueHue HanpsXxeHus, 3adpuKCMpoBaHHOE BO BpeMA
nepeHanpsxeHusa (AoMoHoxeHHoe Ha 100).

5 Baiita MakcnumMaAbHOE 3HaUeHKe nepeHanpsxXeHus B % OT HOMUHaAa
(AOMOHOXEHHOe Ha 100)

1 6aut CAyxebHbir bant

4 6anTa Bpems Hauana nepeHanpsxeHus (cobbitve 3, 6, 9, 12, 15, 18**)

4 6anta Bpems okoHUaHMA nepeHanpsxenus (cobbitne 3, 6, 9, 12, 15, 18**)

1 6aiiT Homepa ¢a3 (BbicTaBAAOTCH BUTaMM) B KOTOPbIX ObIAM 3adUKCUPOBAHDI
nepeHanpsxeHna*

5 6aiiTa MakcnumanbHOE 3HaueHue HanpsxeHus, 3adpUKCMpoBaHHOE BO BpeMA
nepeHanpsXxeHus (AOMOHOXeHHoe Ha 100)

5 6aiita MakcnumMaAbHOE 3HaUeHKe nepeHanpsxXeHus B % OT HOMUHaAa
(AOMOHOXEHHOE Ha 100)

2 banTa UUID 3anpoca

Utoro: 46 6ant

* PacwmndpoBka nons «<Homepa das, B KOTOPbIX ObIAM 3adUKCUPOBAHbBI NEPEHANPAXKEHUAN:

Homep 6uta OnucaHue noad
0 6ut daza A
1 6ur ®aza B
2 6ut ®az3a C
3 6ut -
Koa dasbl, AN KOTOPOM 3aPUKCUPOBAHO MAKCUMAaNAbHOE
4,5 but nepeHanpsxeHue:
Koa ¢asbl A - 1, dasbl B -2, ang pasbl C - 3
6 6ut OKOHYaHWe cobbITUA NPY NPONaAaHUM NUTAHUSA
7 6ut OKOHYaHWe cobbITUA NPU BbIMOAHEHWM KOMaHAbI 3aMMCKU HACTPOEK

*%* TIOCKOAbKY AN Mepepaun 16 coObiTUM MCMOAB3YeTC 6 MAKETOB B KAXAOM M3 KOTOPbIX
COAEPXMUTCA MO 3 cobblTUSA, B MOCAEAHEM (LUECTOM) NakeTe BaAMAHbIM OyAeT TOAbkO 16-e cobbiTue.
CobbiTna ¢ Homepamu 17 n 18 6yAyT HEBAAMAHBIMU, UX NOASt ByAyT 3anoAHeHbl OXFF.
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23
LoRaWAN 7.

Pasmep B 6aiitax

XypHaA npoBanoB HanpsXxeHus (nepepaércs ). MNakeT nepepaétca Ha nopt

OnucaHue noas

1 6aunt

Tun nakeTa, AN AQHHOro naketa = 23

1 6aut Homep naketa N (o1 1 A0 6)

1 6awnTt CAyXebHbIV 6anT

4 6anTa Bpems Hauana nposana (cobbitne 1, 4, 7, 10, 13, 16)

4 6anta Bpems okoHuaHusA npoBana (cobbitne 1, 4, 7, 10, 13, 16)

1 6air Homepa ¢a3 (BbiICTaBAAOTCA BUTAMM) B KOTOPbIX ObIAK 3adUKCUPOBAHbI
npoBaAbl*

5 6aiita MWHMMaAbHOE 3HAUYEHME HaNPSIXEeHUs, 3adUKCMPOBAHHOE BO BPEMS
npoBaAa (AOMOHOXeHHOoe Ha 100).

5 Baiita MaKcuManbHOE 3HauYeHWe NpoBana HanpPsXXeHus B % OT HOMUHAAbHOIO
3adMKCUPOBAHHOE BO BpeMS npoBana. AoOMHOXeHHoe Ha 100.

1 6awnTt CAyXebHbIV 6anT

4 6anTa Bpems Hauana npoBana (cobbitne 2, 5, 8, 11, 14, 17*%*)

4 6amnTa Bpems okoHuaHuA npoBana (cobbitne 2, 5, 8, 11, 14, 17*%)

1 6air Homepa ¢a3 (BbiICTaBAAOTCA BUTAMM) B KOTOPbIX ObIAK 3adUKCUPOBAHbI
npoBaAbl*

5 6aiita MWHMMaAbHOE 3HaUYeHMe HanpsXXeHus, 3adpMKCMPOBaHHOE BO BpPeEMS
npoBaAa (AOMOHOXeHHOoe Ha 100).

5 Baiita MaKcuManbHOE 3HauYeHWe NpoBana HanpPsXXeHus B % 0T HOMWUHAAbHOIO
3adMKCUPOBAHHOE BO BpeMS npoBana. AOMHOXeHHoe Ha 100.

1 6awnTt CAyXebHbIV 6anT

4 6anta Bpems Hauana npoBana (cobbitne 3, 6, 9, 12, 15, 18**)

4 6anta Bpems okoHuaHWA npoBana (cobbitne 3, 6, 9, 12, 15, 18**)

1 6aiiT Homepa ¢a3 (BbiCTaBAAIOTCS BUTaMU) B KOTOPbIX ObIAM 3aPUKCUPOBAHDI
npoBaAbl*

5 6aiita MWHMMaAbHOE 3HaUYeHWe HanpsXXeHus, 3adpMKCMPOBaHHOE BO BpPeEMS
npoBaAa (AOMOHOXeHHOe Ha 100).

5 Baiita MaKcuManbHOE 3HauYeHWe NpoBana HanpPsXXeHus B % 0T HOMUHAAbHOIO
3adMKCUPOBAHHOE BO BpeMS npoBana. AOMHOXeHHoe Ha 100.

2 banTa UUID 3anpoca

Utoro: 46 6ant

* PacwmndpoBka nons «<Homepa das, B KOTOPbIX ObIAK 3adUKCUPOBAHbBI MPOBAAbI»:

Homep 6uta OnucaHue noad
0 6ur ®a3za A
1 6ut ®az3a B
2 6ut ®aza C
3 6ut -
Koa ¢asbl, AAI KOTOPOM 3aOUKCUPOBAHO MUHUMAAbHOE HaMpPsXXeHUe:
4,5 but
Koa dasbl A - 1, dpasbl B -2, ana pa3bl C - 3
6 6ut OKoHuYaHKe cobbITUS NpU NPonasaHUn NUTAHUS
7 but OKoHYaHKe cobbITUS MPU BbIMOAHEHUU KOMAHAbI 3aNMCKU HACTPOEK
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crne
*% [lOCKOAbKY AAA Mepepayn 16 coObiTUM MCNOAB3YETCA 6 MNAKETOB B KAXAOM W3 KOTOPbIX

coaepxutea no 3 cobbITUSA, B MOCAEAHEM (uectom) nakete BaAMAHLIM 6yAeT TOAbKO 16-€ cobbITHE.

CobbiTnA ¢ Homepamu 17 n 18 byayT HEBAAMAHbBIMU, UX NOAS ByAyT 3anoAHeHbl OXFF.

24, XXypHaA BKAHOUYEHWS/BbLIKAIOYEHUA pPEeAe Harpysku (nepepaércs

nepepaérca Ha nopt LoRaWAN 7.

Pa3smep B baiitax

OnucaHue noasd

). Maket

1 6aunt

Tun nakeTa, AN AQHHOro naketa = 24

1 6aut Homep naketa N (1, 2)

4 6anta Bpems cpabatbiBaHus peae (cobbitve 1, 9)
1 6aut BaiT coctoaHua*

4 6anta Bpems cpabatbiBaHus pene (cobbitue 2, 10)
1 6aut Bant coctoaHua*

4 6anta Bpems cpabaTtbiBaHus peae (cobbitue 3, 11)
1 6ant BalT coctoaHua*

4 6anta Bpems cpabatbiBaHus pene (cobbitue 4, 12)
1 6aut Bant coctosaHua*

4 6anta Bpems cpabatbiBaHus pene (cobbitue 5, 13)
1 6aut Bant coctosHua*

4 6anta Bpems cpabatbiBaHus pene (cobbiTue 6, 14)
1 6aut BaiT coctoaHua*

4 6anta Bpems cpabatbiBaHus pene (cobbitue 7, 15)
1 6aut Bant coctosaHua*

4 6anta Bpems cpabatbiBaHus pene (cobbiTve 8, 16)
1 6aut BaiT coctoaHua*

2 banTa UUID 3anpoca
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Utoro: 44 6aiita

OnucaHue balita COCTOAHMUA:

Butbl 0...6 - KOA UCTOUHMKA cpabaTbiBaHUA pene

But 7 - coctosiHue pene nocae cobbiTus: «1» - pene BKAKOUYEHO (Harpy3ka BkAtoueHa), «O» - pene
OTKAKOUYEHO
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* PacluMdpoBKa KOAOB UCTOYHMKA cpabaTbiBaHUS pene»:

Koa MUCTOUHUK

0x00 KomaHAa BKAIOUEHWS/BbIKAKOUEHUSA yepel nHTepdenc RS-485

0x01 KomaHAa BKAKOUEHWS/BbIKAKOYEHUSA Yepes3 ONTONopPT

Ox1F BkAatoueHue KHonKow Ha npubope

0x20 BbikAtOueHME B pe3yAbTaTte U3MepEHUs Ha 3aAaHHOM MHTEPBaAE

0x21 BbikAtoueHME B pe3yAbTaTte U3MEepPEHUs Ha MOAY4acOBOM MHTEPBAAE

0x22 BkAtoueHme pene ¢ HaCTyNMAEHUEM HOBbIX CYTOK, ECAU BKAKOUEH PEXUM
aBTOBKAKOUYEHMUS

0x23 BkatoueHne pene uepes 3apaHHbIM MHTEPBAA, ECAU BKAKOYEH PEXUM
ABTOBKAKOUYEHUS
BkAOUEHME pene Npu MHULMAAU3ALMKU PexnMa paboTbl peane. Hanpumep, npu

0x24 BbIMOAHEHMW KOMaHAbI MHTepdeinca RS-485 HacTponkn pexunma paboTbl peae.

TakXe 3TOT KOA UCTOAb3YETCA NPU 0OHAPYXEHUU OLLMOOK CAMOANArHOCTUKM.

25. XypHan BcKpbITUA Kopnyca (nepepaétcs ). MakeT nepepaétcs Ha nopT

LoRaWAN 7.

Pa3smep B baiitax OnucaHue noas

1 6ant Tun naketa, AAA AQHHOMO nNaketa = 25

1 6ant Homep naketa N (1, 2)

4 6anta Bpems BckpbITMa Kopnyca (cobbitne 1, 9)

4 6anta Bpems BckpbiTMa kKopnyca (cobbitne 2, 10)

4 banta Bpems BCkpbITUA Kopnyca (cobbithe 3, 11)

4 banta Bpems BCkpbITUA Kopnyca (cobbithe 4, 12)

4 6anta Bpems BCkpbITUA Kopnyca (cobbithe 5, 13)

4 6anta Bpems BCkpbITUA Kopnyca (cobbithe 6, 14)

4 6anta Bpems BckpbITMA Kopnyca (cobbitne 7, 15)

4 6anta Bpems BckpbiTMa kKopnyca (cobbitne 8, 16)

2 banTa UUID 3anpoca

Utoro: 36 6ant

26. XypHan n3MeHeHus BpeMeHW/paTthbl (nepepaércs ). MakeT nepepaérca Ha
nopt LoRaWAN 7.

Pa3smep B baiitax OnucaHue noas

1 6aut Tun naketa, AN AGHHOTO nakeTa = 26

1 6aut Homep naketa N (o1 1 p0 4)

4 6anta Bpems Ao cobbiTua (cobbitne 1, 5, 9, 13)

4 6anta Bpems nocae cobbitusa (cobbitne 1, 5, 9, 13)

1 6aut Koa nHTepderica, no KOTOPOMY BbINOAHSIAGCh KOMaHAA
4 6anTa Bpems Ao cobbiTua (cobbitne 2, 6, 10, 14)

4 6anTa Bpems nocae cobbitua (cobbitne 2, 6, 10, 14)

1 6ant Koa nHTEepdenca, Nno KOTOPOMy BbIMOAHSIAGCb KOMaHAQ
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4 6anta Bpems Ao cobbiTua (cobbitne 3, 7, 11, 15)

4 6anta Bpems nocae cobbitua (cobbitne 3, 7, 11, 15)

1 6ant Koa UHTEpPdECca, MO KOTOPOMY BbINMOAHAAACh KOMaHAA

4 6anTa Bpems Ao cobbiTua (cobbitne 4, 8, 12, 16)

4 6anta Bpems nocae cobbitua (cobbitne 4, 8, 12, 16)

1 6aut Koa nHTepderica, no KOTOPOMY BbINMOAHSIAGCh KOMaHAA

2 banTa UUID 3anpoca

HUtoro: 40 6air

27. XypHan Koppekuun BpeMeHU (nepepaértcs

LoRaWAN 7.

Pasmep B 6aiitax

OnucaHue noas

). NakeT nepepaérca Ha nopt

1 6aunt

Tun nakeTa, AAA AGHHOro nakeTta = 27

1 6aut Homep naketa N (o1 1 A0 4)

4 6anTa Bpems cobbitns (cobbitve 1, 5, 9, 13)

1 6ant Koa nHTEpdenca, No KOTOPOMY BbIMOAHSAGCb KOMaHAA
1 6ant 3HauyeHne KoppeKuumn (3HakoBoe, OT-127 Ao +127)

4 6anta Bpems cobbitns (cobbitue 2, 6, 10, 14)

1 6aut Koa nHTepderica, no KOTOPOMY BbINMOAHSIAGCh KOMaHAA
1 6ant 3HauyeHne KoppeKuumn (3HakoBoe, OT-127 Ao +127)

4 6anta Bpems cobbitns (cobbite 3, 7, 11, 15)

1 6ant Koa nHTEpdenca, No KOTOPOMY BbIMOAHSAGCb KOMaHAA
1 6ant 3HauYeHne KoppEKLUK (3HAKOBOE, OT-127 po +127)

4 6anta Bpems cobbitns (cobbitve 4, 8, 12, 16)

1 6ant Koa nHTEepdenca, Nno KOTOPOMy BbIMOAHSAAGCb KOMaHAA
1 6ant 3HauyeHne KoppeKuumn (3HakoBoe, OT-127 Ao +127)

2 banTa UUID 3anpoca

Utoro: 28 b6aiit

28. XypHan u3MeHeHUss TapupHOro pacnucaHua (nepepaércea
nepepaérca Ha nopt LoRaWAN 7.

Pasmep B 6aiitax

OnucaHue noas

).

Maket

1 6aunt

Tun nakeTa, AN AQHHOro Naketa = 28

1 6aut Homep naketa N (1, 2)

4 6anTa Bpems cobbitna (cobbitre 1, 9)

1 6ant Koa UHTEpPdECca, MO KOTOPOMY BbINMOAHAAACh KOMaHAA
4 6anta Bpems cobbitna (cobbitre 2, 10)

1 6ant Koa nHTepderica, no KOTOPOMY BbINOAHSAAGCb KOMaHAA
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4 6anta Bpems cobbitna (cobbitne 3, 11)

1 6aut Koa nHTepderica, no KOTOPOMY BbINMOAHSIAGCh KOMaHAA
4 6anta Bpems cobbiTns (cobbiTve 4, 12)

1 6ant Koa UHTEpdEca, Mo KOTOPOMY BbINOAHAAACh KOMaHAA
4 6anta Bpems cobbitna (cobbitne 5, 13)

1 6aut Koa nHTepderica, no KOTOPOMY BbINMOAHSIAGCh KOMaHAA
4 banta Bpems cobbiTns (cobbiTve 6, 14)

1 6ant Koa UHTEpdEca, Mo KOTOPOMY BbINMOAHAAACh KOMaHAA
4 6anta Bpems cobbitna (cobbitne 7, 15)

1 6aut Koa nHTepderica, no KOTOPOMY BbINOAHSIAGCh KOMaHAA
4 6anta Bpems cobbitna (cobbitve 8, 16)

1 6ant Koa UHTEpdECca, Mo KOTOPOMY BbINMOAHAAACh KOMaHAA
2 banTa UUID 3anpoca

Utoro: 44 baiita

29. )XypHan KomaHA 3anmncu nNo MHTepdency (nepepaérca ). MakeT nepepaétesa Ha

nopt LoRaWAN 7.

Pasmep B 6aiitax

OnucaHue noas

1 6aunt

Tun nakeTa, AAA AQHHOro naketa = 29

1 6aut Homep naketa N (o1 1 po 4)

4 6anta Bpems cobbitna (cobbitve 1, 5, 9, 13)

1 6aut Koa nHTepderica, no KOTOPOMY BbINMOAHSIAGCh KOMaHAA
1 6ant Koa KOMaHAbI

4 6anTa Bpems cobbitns (cobbitue 2, 6, 10 ,14)

1 6ant Koa nHTepderica, no KOTOPOMY BbINMOAHSAAGCh KOMaHAA
1 6aut Koa KOMaHAb!

4 6amnTa Bpems cobbitns (cobbitve 3, 7, 11 ,15)

1 6ant Koa UHTEpdECca, Mo KOTOPOMY BbINMOAHAAACh KOMaHAA
1 6ant Koa KOMaHAbI

4 6anta Bpems cobbitns (cobbitve 4, 8, 12 ,16)

1 6aut Koa nHTepderica, no KOTOPOMY BbINMOAHSIAGCh KOMaHAA
1 6aut Koa KOMaHAb!

2 banTa UUID 3anpoca

Utoro: 28 b6aiit
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30 XXypHaA npesBbllleHnsT MOLLHOCTH (Nepepaérca ). NMakeT nepepaétca Ha nopT

LoRaWAN 7.

Pasmep B 6aiitax OnucaHue noas

1 6ant Tun naketa, AAA AaHHOro naketa = 30

1 6aut Homep naketa N (o1 1 po 4)

1 6awnT CAyXebHbIVi 6anT

4 6anta Bpems npeBbilleHus nopora MoLHoCcTK (cobbithe 1, 5, 9, 13)

4 6anTa Bpems Bo3BpaTta MOLLHOCTM K AOM. 3HauYeHuto (cobbitve 1, 5, 9, 13)

1 6awnTt CAyXebHbIVi 6anT

1 6aut CAyxebHbi 6ant

4 6anta Bpems npeBbilleHWst nopora MOLLHOCTK (cobbiThe 2, 6, 10, 14)

4 banta Bpems Bo3aBpaTa MOLLIHOCTU K AOMN. 3HaYeHUtO (cobbiTne 2, 6, 10, 14)

1 6awnT CAyXebHbIVi 6anT

1 6awnT CAyXebHbIV 6anT

4 6anta Bpems npeBbileHWst nopora MoLLHOCTK (cobbitne 3, 7, 11, 15)

4 6anta Bpems Bo3BpaTa MOLLHOCTM K AOM. 3HAUYeHuto (cobbitne 3, 7, 11, 15)

1 6aut CAyxebHbi 6ant

1 6awnTt CAyXebHbIVi 6anT

4 6anta Bpems npeBbIlLIEHUS NOpora MoLLHOCTH (cobbiTne 4, 8, 12, 16)

4 6anta Bpems Bo3BpaTta MOLLHOCTM K AOMN. 3HaUYeHu1to (cobbitne 4, 8, 12, 16)

1 6ant CAyxebHbi 6ant

2 banTa UUID 3anpoca

Utoro: 44 baiita

31. XXypHaA MMKOBbIX HaNpsXXeHUn (nepepaércsa ). MakeT nepepaércsa Ha nopT
LoRaWAN 7.

B XypHane NMUKOBbIX HaNPsiXeHW CUYETUMKA TOAbKO 6 COObITMM (@ He 16 Kak B OCTaAbHbIX

XypHanax). COOTBETCTBEHHO ANl MEPEAAUN ITUX 6 COObITUIN Mbl ByaAeM nepepaBaTb TOAbKO ABa

naketa tuna 13 ¢ Homepamu 1 n 2. Ho B kaxa0M 13 nakeToB 1 1 2 ByayT copepaTbes cobbiTMA

pasHoro tTvna.

e B nakere ¢ Homepom 1 OyayT cOObITMA NpoBaAa HaNPSXEHUsA, NepeHanpsXXeHus Wt
OTPULATEABHOTO OTKAOHEHUS HAMPAXEHWS;

e B nakere ¢ HomepoMm 2 6yayT COObITUS U MOAOXWUTEABHOTO OTKAOHEHMSI HaMpPsXeHus,
MWHUMAAbHOIO 3HAY€HWUS MIFHOBEHHOrN0 HanpsXeHUs WM  MaKCMMaAbHOrO 3HaueHus
MIHOBEHHOIO HanpsXXeHUA.

Pa3smep B baiitax OnucaHue noas

1 6ant Tun naketa, AAA A@HHOMo nakeTta = 31
1 6aut Homep naketa ==

1 6aut CAyxebHbi 6ant

4 6anta Bpems Havana npoBana

4 banta Bpems okoHuUaHWs npoBana
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1 6aiiT Homepa ¢a3 (BbiICTaBAAOTCA BUTAaMM) B KOTOPbIX ObIAK
3adUKCUPOBaHbl NPOBaAbI*

5 6aiita MWHUMaAbHOE 3HaYEeHMEe HanpPsXXeHUs, 3aPUKCUPOBAHHOE BO BPEMS
npoBana (AOMOHOXeHHoe Ha 100).
MaKkcuManbHOE 3HaYeHWe NpoBana HanpsXxeHusa B % ot

2 bavita HOMWHAAbHOIO 3adUKCMPOBAHHOE BO BPpeMS NpoBana. AOMHOXEHHOE
Ha 100.

1 6aunTt CAyXebHbIVi 6anT

4 6anta Bpems Hauana nepeHanpsxeHus

4 6anta Bpems 0KOHUYaHWA NepeHanpPsXeHus

1 6aiiT Homepa ¢a3 (BbiICTaBAAOTCA BUTAaMM) B KOTOPbIX ObIAK
3aPUKCUPOBaHbI NepeHanPsXeHUsa*

5 6aiita MaKcuManbHOE 3HAUYEHUE HaNPSXEHUS, 3aPUKCUPOBAHHOE BO BPEMS
nepeHanpsxeHns (AOMOHOXeHHoe Ha 100).
MakcrMManbHOE 3HaUEeHWE NepeHanpPsaXeHUsa HanpsaxeHusa B % OT

2 bavita HOMWHAAbHOIO 3adUKCUPOBAHHOE BO BPEMSA NEPEHaNPsXeHUs.
AomHoOxeHHoe Ha 100.

1 6aut CAyxebHbi 6ant

4 6anta Bpems Hauana oTp1LATEABHOIO OTKAOHEHUS

4 6anta Bpems 0OKOHUYaHWA OTPULATEABHOIO OTKAOHEHUS

1 6aiit Homepa ¢a3 (BbiCTaBAAIOTCSH BUTaMU) B KOTOPbIX ObIAK
3adUKCUPOBAHbI MAKCUMaAbHbIE OTKAOHEHUA*

5 Gaiita MWHMMaAbHOE 3HAUYEHME HaNPSXXEeHUs, 3adUKCMPOBAHHOE BO BPEMS
OTKAOHEHMUS (AOMOHOXeEHHOe Ha 100).

5 Baiita MaKcManbHOE OTKAOHEHUE B % (AOMOHOXEHHOe Ha 100), moxeT
ObITb KAK MOAOXMUTEABHbLIM, TAK U OTPULIATEABHbIM.

2 banTa UUID 3anpoca

Utoro: 46 b6aut

*  PacwuopoBka nond «Homepa a3, B KOTOpPbIX ObiAM  3adUKCUMPOBAHbI  MPOBAAbI
(nepeHanpsaxeHUsa)»:
Homep buta OnucaHue noas
0 6ut ®aza A
1 6ur ®aza B
2 6ut ®aza C
3 6urt -
Koa dasbl, AAT KOTOPOM 3aPUKCUPOBAHO MUHUMAAbHOE
4,5 6urt (MaKcMMaAnbHOE) HanpsaXeHue:
Koa dasbl A - 1, dasbl B -2, ana pa3bl C - 3
6 6ut OKOHYaHuWe cobbITUA NPy NPoNaAaHUM NUTaHUA
7 6ut OKOHYaHuWe cobbITUA NPU BbIMOAHEHWN KOMaHAbI 3aMMCKU HACTPOEK
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Pasmep B 6aiitax

OnucaHue noas

1 6aunt

Tun nakeTa, AN AaHHOro naketa = 31

1 6aut Homep naketa ==

1 6awT CAyXebHbIVi 6anT

4 6anta Bpems Hayana NOAOXUTEABHOTO OTKAOHEHUS

4 6anta Bpems OKOHYaHUSA NOAOXKMUTEABHOIO OTKAOHEHUSA

1 Gai Homepa ¢a3 (BbiCTaBAAIOTCSH BUTaMU) B KOTOPbIX ObIAK
3adUKCUMPOBaHblI MAKCUMaAbHbIE OTKAOHEHUSA

5 6aiita MakcrMManbHOE 3HaUYEHWE HanpsXeHus, 3aPpUKCMPOBaHHOE BO BPeEMS
OTKAOHEHMUS (AOMOHOXeHHOe Ha 100).

5 Baiita MakcuManbHOE OTKAOHEHWE B % (AOMOHOXeEHHOe Ha 100), moxeT
ObITb KaK NOAOXMTEABHbLIM, TAK 1 OTPULLATEABHbIM.

1 6aunt CAyxebHbi 6ant

4 banta Bpemsa Hauana OTKAOHEHUSA

4 6anta Bpemsa oKOHYaHWA OTKAOHEHKSA

1 Gai Homepa ¢a3 (BbiCTaBAAOTCSH BUTaMU) B KOTOPbIX ObIAK
3adUKCUMPOBaHbI MAKCUMAAbHbIE OTKAOHEHUST*

5 6aiita MWHUMaAbHOE 3HaY€HME MIHOBEHHOIO HaMpPsXeHus,
3adUKCUPOBAHHOE BO BPEMS OTKAOHEHUA (AOMOHOXEHHOE Ha 100).

. MaKkcuManbHOE OTKAOHEHME B % OT HOMUHAAbLHOMO (AOMOHOXEHHOE

2 bavita
Ha 100)

1 6aut CAyxebHbi 6ant

4 banta Bpemsa Havyana OTKAOHEHUSA

4 6anta Bpemsa oKOHYaHWA OTKAOHEHKSA

1 Gai Homepa ¢a3 (BbiCTaBAAIOTCSH BUTaMU) B KOTOPbIX ObIAK
3adUKCUPOBaHbI MAKCUMAAbHbIE OTKAOHEHUST*

> 6aiia MakcrMMaAbHOE 3HAaUYEHWE MTHOBEHHOIO HaNpPsXeHUs,
3adUKCUPOBAHHOE BO BPEMS OTKAOHEHUSA (AOMOHOXEHHOE Ha 100).

. MaKcuManbHOE OTKAOHEHME B % OT HOMWHAAA (AOMOHOXEHHOE Ha

2 bavita
100).

2 banTa UUID 3anpoca

HUtoro: 34 6aiita

* PacwmdpoBka nona «<Homepa das, B KOTOPbIX ObIAU 3aPUKCUPOBAHBI OTKAOHEHUS»:

34

Homep 6uta OnucaHue noad
0 6ur dasza A
1 6ut dasa B
2 6ut ®asa C
3-76ur Peseps
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32.

MakeT MrHOBEHHbIX 3HauyeHWn, OAOK 2.
nepepaérca Ha nopt LoRaWAN 2. [akeT MrHOBEHHbIX 3HAYEHWI

Pasmep B 6aiitax OnucaHue noas

1 6aunt Tun naketa, AN AGHHOTO naketa = 32

4 6aiita Bpewms CHATHS nokasaHui, nepeAaBaeMbiX B AGHHOM nakete (Bpems
3NEKTPOCUETUMKA B popmaTe unixtime 32)

4 6anta MoLLHOCTb aKTUBHas Mno ¢ase A B BT

4 6anta MOLLHOCTb aKTUBHasA no ¢ase B B BT

4 6anTa MolLHOCTb akTMBHas no ¢ase C B BT

4 6anta MOLLHOCTb aKTMBHasA cymMapHasn B BT

4 6amnTa MoLLHOCTb peakTMBHasa no ¢ase A B A

4 6anta MOLLHOCTb peakTMBHasA no ¢asze BB B¢ A

4 6aunTa MoulHoCTb peaktuBHasa no ¢ase CB BeA

4 6amnTa MoLIHOCTb peakTMBHaa cymmapHas B B¢ A

4 6anTa MoAHaa MOLLHOCTb Mo ¢pa3e A B BT

4 6anta MoAHaa MoOLLHOCTb No ¢a3e B B Br

4 6aunTa MoAHaa moLHocTb no ¢ase C B BT

2 bauTa UUID sanpoca

Utoro: 51 6aut

MrHoBeHHble 3Ha4YeHUA CHUMaKTCA B MOMEHT 3anpoca AaHHOMo NakeTta OT CUYETUMKA.

33.

Cnucok cneumanbHbix AHEN, BAOK 2 (reHepupyeTcs
nopt LoRaWAN 5.

Homep baiita

OnucaHue noas

). MakeT nepepaétcsa Ha

0 6ant Tvn naketa, AN AGHHOTO nakeTa = 33
1 6aut AeHb mecsaua (o1 1 po 31)
2 6ant Mecsu, (o1 1 po 12)

3 6anTt Tun aHa (o1 O Ao 3)

4 6ant AeHb mecsua (ot 1 po 31)
5 6ant Mecsau, (o1 1 po 12)

6 6ant Tun aHA (o1 O p0 3)

43 b6anT AeHb Mmecsua (o1 1 po 31)
44 6ant Mecsau (ot 1 po 12)

45 bant Tun aHa (o1 O Ao 3)

46, 47 6anThbl UUID 3anpoca

Utoro: 48 6ant

Mpumeyanue:

B naket Tvna 15 nomewatorca 16 cneunanbHbIX AHEN, @ BECb CMIMCOK COAEPXUT 31 A€Hb (COrAaCHO
npoTtokony Con3UIM 09_04). MoatomMy AAA Nepeaayur BCEro cnucka notpebyerca aBa naketa tvna 15 wm
™n 33. B nakete tMna 33 copepxutcsa 15 cneupanbHbix AHER. [MakeTbl ByayT creHepuMpoBaHbl OAMH 3a

APYTUM.
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Ecan B none peHb MecAua, Mmecsl, TUN AHA nepepaétca 3HavyeHne OXFF - 3HauuT AeHb He 3apaH.

34. 3anpoc KOppeKTMPOBKKU BpemeHU. [akeT nepepaétca Ha LoRaWAN nopt 4 oamH pas B 7

AHEN.

Pasmep B b6aiitax OnucaHue noas

1 6aut Tun nakeTa, AAA AGHHOMO naketa = 255

4 6anta Bpems aneKTpOoCUETUMKA, KOHBEPTUPOBaHHOE B unixtime UTC

35.  [lakeT ¢ HacTpoMKaMu «no BO3AyXy». [eHepupyeTcs npu ctapte paboTtbl AMOO NO 3anpocy.
MNepepaétca yctporcteoMm Ha LoRaWAN nopr 3.

Pasmep B 6aiitax OnucaHue nond Tun A@HHbIX
1 6awnt Tvn nakeTta, AA AAHHOTO NMakeTa ==

2 bant ID napametpa uint16
1 6ant AAMHa paHHBIX (len) uint8
len 6anTt 3HaueHue napameTpa

2 6ant ID napametpa uint16
1 6ant AAMHa paHHBIX (len) uint8
len 6anTt 3HaueHue napameTpa

2 bant ID napametpa uint16
1 6awT AAvHa paHHBIX (len) uint8
len 6ant 3HaueHne napameTpa
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PAAMOMOAEM MPUHUMAET MNMAKETbI CAEAYIOLWKNX TUMNOB

1. [MakeT AOKaAbHOM KOPPEKTUPOBKM BPeEMEHMU. MNakeT nepepaétca NPUAOXKEHMEM Ha NOPT
LoRaWAN 8.
Pa3smep B baiitax OnucaHue noas
1 6aut Tun nakeTa, AAA AQHHOTO NakeTa = 1
4 6aunTa CeTeBOW appPEC INEKTPOCUETUNKA
4 6aiita CmelleH1e BPEMEHU B CEKYHAAX, MOXET ObITb MOAOXUTEABHbLIM U
oTpuuateAbHbliM, He 6oaee 30 cek
2 bauTa UUID 3anpoca
B oTBET Ha A@HHbIN NAKET SAEKTPOCUETUMK OTNPABUT NaKET U3 NMPeAbIAYLLETO
pasaena.
2. 3anpoc nHdopmaummn o cuétumnke. MNMaket nepepaérca npuAoxeHmem Ha nopt LoRaWAN
2.
Pa3smep B baiitax OnucaHue noas
1 6aut Tun nakeTa, AAA AGHHOMO nakeTa = 2
4 6amnTa CeTeBOW appPeC INEKTPOCUETUNKA
2 bauTa UUID 3anpoca
B oTBET Ha A@HHbIN NAKET SAEKTPOCUETUMK OTNPABUT NaKET n3

MPEAbIAYLLETO Pa3Aena.

3. 3anpoc MrHOBEHHbIX 3Ha4YeHUI. MNakeT nepepaérca npuaoxeHnem Ha nopt LoRaWAN 2.
Pasmep B 6aiitax OnucaHue noas
1 6aut Tun naketa, AN AGHHOTO nakeTta = 3
4 6anta CeTeBOM appEC INEKTPOCUETUUKE
2 banTa UUID 3anpoca

B oTBET Ha AQHHbIN NAKET IAEKTPOCUETUNK OTNPABUT ABa MakeTa:
" 13 NPEAbIAYLLETO pasaeAa.

4, 3anpoc AaHHbIX B npo3padyHoMm pexume BHelwHen SCADA. [laker nepepaétca
npuAoxeHnem Ha nopt LoRaWAN 2.

Pasmep B 6aiitax OnucaHue noas
1 6aunt Tun nakeTa, AN AQHHOrO naketa = 4
He bonee 50 bant NaHHble

B oTBET Ha AQHHbIN NAKET IAEKTPOCUYETUUK OTNPABUT (B 3aBUCUMOCTU OT 06bEMA AGHHbIX), OAWH
MAM HECKOABKO MakKeToB 3 U3 NPEAbIAYLLErO Pa3AEAa.
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5. 3anpoc nokasaHui, pacluMpeHHbIX No Tapudam. MNakeTr nepepaérca NPUAOKEHUEM Ha

nopt LoRaWAN 2.

Pasmep B 6aiitax OnucaHue noas
1 6ant Tun naketa, AN AGHHOTO naketa =5
4 6amnTa CeTeBoW appeC INEKTPOCUETUNKE

Tun 3HaYEHUN:

0 - Ha MOMEHT 3anpoca

1 - 3HaUYEeHWe 13 CYTOYHOIO XypHana

2 - 3HAaYEHME M3 MECAYHOIO XypHana

Bpemsi CHATUS NoKa3aHWI, 3anpallMBaeMbIx B AAHHOM nakete (popmart
unixtime 32) - AAA CYTOUHOTO apx1MBa AOAKHO ObiTb B Npeaenax
3anpallmMBaeMbix CYyTOK, AA MECAYHOr0 B NpeAeAax 3anpallumMBaemMoro
mMecsaua

1 6aunt

4 banita

2 banTa UUID 3anpoca

B oTBET Ha AaHHbIM 3anNPOC 3AEKTPOCUYETUMK OTNPABUT
M3 NPEAbIAYLLIErO pa3Aena C NOKa3aHUAMKW Ha MOMEHT NOAYYEHUS
3anpoca, AMbo 13 XypHana B COOTBETCTBUU C 3anpallvBaEMbIM NEPUOAOM.

6. KomaHpaa ynpaBAEHUST peAe OrpaHUUYeHmnss MOLLHOCTU. [akeT nepepaétcss NPUAOXKEHUEM
Ha nopt LoRaWAN 8.

Pasmep B 6aiitax OnucaHue noas
1 6aut Tun nakeTa, AN AGHHOMO nakeTta = 6
4 6anTa CeTeBOM appEC INEKTPOCUETUUKA
3HaueHne KOMaHAbI:
1 6aunt 0 - BbIKAIOUMTb
1 - BKAKOUYUTD
2 bavita UUID 3anpoca
B oTBET Ha AaHHbIM MAKET 3AEKTPOCUETUMK OTNPABUT NaAKeT M3 MPEeAbIAYLLETO
pasaena.
7. 3anpoc cnmcka cneumanbHbIx AHEN. [TakeT nepepaétcs npuaoxeHruem Ha nopt LoRaWAN
5.
Pa3smep B baiitax OnucaHue noas
1 6aut Tun nakeTa, AN AQHHOTO naketa = 7
4 6anTa CeTeBOM appeEC INEKTPOCUETUUKE
2 bauTa UUID 3anpoca

WUtoro: 7 6aut

B oTBET Ha AQHHbIM 3aNPOC IAEKTPOCUETUMK OTNPABUT NAKETbI
W Tun 13 NPEAbIAYLLETO pasAeAa.
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8. 3anpoc TapudHoro pacnmcanus. Naket nepepaérca npmuaoxeHnem Ha nopt LoRaWAN 5.
Pasmep B 6aiitax OnucaHue noas
1 6aunt Tun naketa, AN AGHHOMO nakeTta = 8
4 6amnTa CeTeBoW appeC INEKTPOCUETUNKE
1 6aut Homep ce3oHa, npuHUMaEeT 3HaveHusa ot 0 po 11
1 6aut Koa TapudHoro pacnmcaHms, npuHumMmaet 3HavyeHusa ot O po 3*
2 banTa UUID 3anpoca

Utoro: 9 6aut

MpumeyaHus:
**Koa TapuPHOro pacnmucaHus:
e O - npaspHuK;
e 1 - cybborta;
e 2 - BOCKPECEHbE;
e 3 - pabouui.

B oTBET Ha A@HHbIN 3aMNPOC IAEKTPOCUYETUUK OTMPABMT NakeT "3
NPeAbIAYLLErO pasaeAa.

9. PezepB

10. Pe3seps

11. 3anpoc KOHpUrypaumm 3AeKTpocuETUMKa. lNakeT nepepaércss NPUAOKEHMEM Ha MopT
LoRaWAN 2.

Pa3smep B baiitax OnucaHue noas
1 6anT Tun nakeTa, AN AaHHOro naketa = 11
2 bauTa UUID 3anpoca
B oTBET Ha A@HHbIN 3aNPOC SAEKTPOCUETUMK OTNPABUT (TEKyLLAs KOHOUTYPaLIMSA CYETUMKA)

U3 MPEAbIAYLLErO pasaeAa.

12. 3anpoc napameTpoB LUKAMYECKON WHAMKALMW U AAMTEABHOCTM MWHAMKAUMK. [lakeT
nepepaérca npuaoxeHuwem Ha nopt LoRaWAN 5.

Pasmep B 6aiitax OnucaHue noas
1 6aunt Tun nakeTa, AA AGHHOIO NakeTa = 12
2 banTa UUID 3anpoca

Utoro: 3 baiita

B oTBET Ha AQHHbIN 3aMpPOC IAEKTPOCUETUMK OTNPABUT ABa NakeTa: NakeT U nakeT n3
NPeAbIAYLLEro pasaena.
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13. 3anpoc paclimpeHHon nHpopmauumn 06 anekTpocuétumke CMNO63UM. Maket nepepaéres
npuaoxeHnem Ha nopt LoRaWAN 5.

Pa3smep B baiitax OnucaHue noas
1 6aunt Tun nakeTa, AAA AAHHOro naketa = 13
2 bauTa UUID 3anpoca

Utoro: 3 baiTa

B oTBET Ha AaHHbIM 3anNpPOC IAEKTPOCUYETUYMK OTMPABUT ABA MNakeTa: (MHpopmauusa o
cuétunke CMO63UM, 6nA0K 1) U naket (MHPopmauua o cuétumke CMO3UM, 6AOK 2) u3
NPEAbIAYLLIErO pa3aena.

14. 3anpoc pexuma OYHKUMOHUPOBAHUS XYPHana OUKCALMMA MPEBbLILLEHWUS MOLLHOCTU.
MNakeT nepepaérca npuaoxeHmem Ha nopt LoRaWAN 5.

Pa3smep B baiitax OnucaHue noas
1 6anT Tun nakeTa, AN AQHHOIo NakeTa = 14
2 banTa UUID 3anpoca

Utoro: 3 baiita

B oTBET Ha AaHHbIV Naket 3NEKTPOCUETUMK OTNPABUT NaKET N3 NPEAbIAyLLIETO Pa3AEna

15. 3anpoc pexuma OYHKUMOHUMPOBAHUS PEAE YNPaBAEHUS Harpy3kou. MakeT nepepaércs
npuaoxeHnem Ha nopt LoRaWAN 5.

Pa3smep B baiitax OnucaHue noas
1 6ant Tun naketa, AA AQHHOro naketa = 15
2 banTa UUID 3anpoca

Utoro: 3 baiita

B oTBET Ha AaHHbIV Naket 3NEKTPOCUETUMK OTNPABUT NaKeT N3 NPeEAbIAyLLIETO Pa3pAEna

16. 3anucb NnapaMeTpPoB LUKANYECKOM MHAMKALIMKU U AAMTEABHOCTM MHAMKALMK, OAOK 1. MakeT
nepepaérca npuaoxeHuem Ha nopt LoRaWAN 8.

Pasmep B 6aiitax OnucaHue noas

1 6aut Tvn nakeTa, AN AGHHOTO NakeTa = 16

4 6anTa CeTeBOM appeC INEKTPOCUYETUMKA

1 6ant Koa nepBou CTpaHULbl MIHAMKALIMK

1 6ant Bpems oTobpaxeHusi NnepBOn CTPaHULbI MHAMKALIMK, B CEKYHAAX
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1 6ant Koa BTOPOWM CTpaHULLbl MHAMKALIUK
1 6aut Bpems oTobpaxeHus BTOPOW CTPaHULbl MHAMKALMKU, B CEKYHAAX
1 6aut Koa 15-i cTpaHu1LUbl MHAMKALUK
1 6ant Bpems otobpaxeHus 15-i cTpaHuLbl MIHAMKALWK, B CEKYHAAX
2 bauTa UUID komMaHAbI

Utoro: 37 6air

17.  3anucb napaMeTpoB LMKANYECKOM MHAMKALIMKU U AAMTEABHOCTM MHAMKALMK, OAOK 2. MakeT
nepepaérca npuaoxeHuwem Ha nopt LoRaWAN 8.

Pa3smep B baiitax OnucaHue noas

1 6ant Tun naketa, AAA AQHHOTO naketa = 17

4 6anta CeTeBOM appPeC INEKTPOCUYETUMKA

1 6anT Koa 16-1 cTpaHu1Lbl MHAMKaLUK

1 6ant Bpems otobpaxeHus 16-i cTpaHuLbl MHAMKALUMK, B CEKYHAAX
1 6aut Koa 17-1 CTpaHu1Lbl MHAMKaLUK

1 6aut Bpems otobpaxeHua 17-i cTpaHuLbl MHAMKALMKW, B CEKYHAAX
1 6anT Koa 31-1 cTpaHu1Lbl MHAMKaLUK

1 6ant Bpems otobpaxeHus 31-i cTpaHuLbl MHAMKALUKU, B CEKYHAAX
2 bavita UUID komaHAbI

Utoro: 39 6air

MNMpumeyanue: MNMaketbl Ne 16, 17 AOAKHbI OTNPABAATLCA NAPON, OAMH 3a APYTMM, TaK Kak B
KaXXAOM U3 HUX COAEPXMUTCA NMOAOBUHA TaOAMLbI LUKAMUYECKOW MHAMKALMMW.

[locae NOAyYEHUSA KaXAOro Nnakerta 3AEKTPOCUETUMK OTNPABUT NaKeT

18. 3anucb appeca ycTaHOBKM CUYéTUMKa. NakeT nepepaértea Ha nopt LoRaWAN 8.

Pasmep B 6aiitax OnucaHue noas

1 6aut Tvn naketa, AA AGHHOTO NakeTa = 18
4 6anta CeTeBOM appPeC INEKTPOCUYETUMKA

16 6ant Crtpoka 6ant (ASCII-koabl)

2 bauTa UUID komMaHAbI

HUtoro: 23 balita
B oTBET Ha AaHHbIN NAaKET IAEKTPOCUYETUMK OTMPaBUT NaKkeTt

19. 3anucb napameTpoB OYHKUMOHMPOBAHMUA >XypHaAa TMPEBbILIEHNUS YCTAHOBAEHHOM
aKTMBHOW MOLLHOCTW. lNakeT nepepaérca Ha nopt LoRaWAN 8.

Pa3smep B baiitax OnucaHue noas

1 6aunt Tun naketa, AN A@HHOTO naketa = 19
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4 6anta CeTeBOM appPeEC INEKTPOCUETUMKA
4 6anta lMopor akTMBHOM MOLLHOCTK B BatTax, AOMHOXEHHbIW Ha 10
1 6aut Bpems ycpeaHEHUST UBMEPEHUSA MOLLHOCTM B MUHYTax (0T 1 Ao 60)
. Pexum nsmepeHmnss MOLHOCTU: MOXET NPUHUMATh 3HaueHua 0x00 nam
1 6ant *
0x01
2 bavita UUID komaHAbI

Utoro: 13 6aiT

MpumeyaHus: 3HayeHne OxO0 - MCNOAb3yeTCA 3HAUEHUE MOLLIHOCTM M3 MOAY4YaCOBOro NPOPUAS,
*0x01 -CUETUMK U3MeEPSET BPEMSA UCXOAS M3 3aAaHHOrO 3HAUYeHUs (CM. NPEeAbIAYLLIMA BanT -
BPEMS YCPEAHEHUS UBMEPEHMST MOLLHOCTH).

B oTBET Ha AQHHbIN NAKET IAEKTPOCUETUNK OTNPABUT NAKET

20. 3anucb pexrma OyHKUMOHWMPOBAHMSA peAne ynpaBAEHWUS Harpy3kon. Maket nepepaérca

npuaoxeHnem Ha nopt LoRaWAN 8.

Pasmep B 6aiitax OnucaHue noas

1 6ant Tun naketa, AN AaHHOMo naketa = 20

4 6anta CeTeBOM apAPEC INEKTPOCUETUNKA

4 6anta Mopor akTMBHOW MOLLIHOCTM B BaTTax, AOMHOX€EHHbIX Ha 10

1 6ant Bpems ycpeaHeHUsT M3BMePEHUA MOLLLHOCTM B MUHYTax * (oT 1 Ao 60)

1 6ant Pexum namepeHmnss MOLHOCTU: MOXET NPUHUMAThL 3HaueHua 0x00 nuam
0Ox01**

1 6aut 3aAepXKa B MUHYTAX NepeA aBTOMATUYECKUM BKAIOUEHUEM pene* **

1 6ant KOAMYECTBO aBTOMATUUECKUX BKAKOUEHUIM PEAE B CyTKax: OT O A0 Q¥ ***

2 banTa UUID 3anpoca

Utoro: 15 6ait

B oTBET Ha A@HHbIN NAKET CYETUMK OTNPABUT NaKeET

21.

MpumeyaHus:
* Ecamn pexum namepeHuna ==0x01, a Bpems ycpeaHeHus ==0, pene He GYHKLMOHUPYET.
** ECAM pexum uamepenus mouwHoctu == OxO0 ucnonb3yeTcs 3HayeHUe MOLLHOCTU U3

nonyyacosoro npoouaa mowHocTn. CooTBETCTBEHHO MHTepBan ycpeaHeHns 30 MUHYT. Ecan
PEXNUM U3MePEHUs MOLLHOCTK == OXO1 CUETUMK M3MEPSET MOLLHOCTb MCXOASA U3 3aAaHHOIO
3HaUYeHUsA BPEMEHU B MPEAbIAyLLEM banTe

*%*% Ecan 3apepxka == 0, pyHKLMA aBTOMATUUECKOTO BKAIOUEHWUA PEAE OTKAKOUEHA

*%%* EcAM 3HaUeHne napamerpa ==0, KOAMYECTBO BKAKOUEHUI B CYyTKAX HE OrpaHUYEeHO

KomaHaa yCTaHOBKM BpeMeHU. MNakeT nepepaétcs npuaoxeHmnem Ha nopt LoRaWAN 8.

Pa3smep B 6aiitax OnucaHue noas

1 6aunt

Tun nakeTa, AN AAHHOro naketa = 21

4 6ant

YcTaHaBAMBaeMas AaTa U Bpems B popmarte unixtime*
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1 6aiiT daar paspelleHnss NnepeBoAa YacoB NPU CMeHe ce30Ha 3uMa/AeTo:
«1» - nepeBoA pa3peLén, «O» - nepeBoA 3anpeLUéH
2 banTa UUID 3anpoca

Utoro: 8 6aut

Mpumeyanue:

BbinoAHEHWE KOMaHAbI yCTAHOBKU BPEMEHW NMPUBOAUT K OTMEHE aBTOMATUUYECKON CUHXPOHM3aLUMN
BpeMeHU cuétumka u LORAWAN-cepBepa ¢ NOMOLULLIO MporpaMmmMHoro komrnaekca «lOTVega
TimeCorrector».

B oTBET Ha AaHHbIV NakeT 3AEKTPOCUETUMK OTNPABUT NaKeT

22. KomaHaa 3anucun TapudHOro pacnucaHus. MNMakeT nepepaétcs NPUAOKEHUEM Ha NOPT
LoRaWAN 8.
Pa3smep B baiitax OnucaHue noas
1 6aut Tun nakeTa, AN AQHHOIO NakeTa = 22
1 6aut Homep ce3oHa (Mecsu), NpUHUMAET 3HaueHns ot O po 11
1 6aut Koa TapudpHOro pacnmucaHus, npuHMmMaeT 3HaueHus ot O po 3*
1 6ant MWHYTbl OKOHUYAHMWS NEPBOI 30HbI
1 6ant Yac OKOHYaAHKUA NepPBOM 30HbI
1 6ant Homep Tapuda Ara NepBOit 30HbI
1 6ant MMHYTbI OKOHUYAHWUA BTOPOI 30HbI
1 6aut Yac 0KOHYaHUA BTOPOI 30HbI
1 6aut Homep Tapuda AAa BTOPOI 30HbI
1 6ant MWHYTbI OKOHYaHUA 15-1 30HbI
1 6aut Yac okoHYaHWA 15-1 30HbI
1 6ant Homep Tapuda ansa 15-1 30HbI
2 banTa UUID 3anpoca

Utoro:50 6air

MpumeyaHus:
*Koa TapndHOro pacnmcaHus:
e O - npaspHuK;
e 1 - cybbora;
e 2 - BOCKPECEHbE;
e 3 - pabouui.

B oTBET Ha AaHHbIV Naket 3AEKTPOCUETUMK OTNPABUT NaKeT
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23. KomaHAa 3anucu cnmcka crneuuanbHbiXx AHEW, 6A0K 1. MakeT nepepaérca NPUAOXKEHUEM

Ha nopt LoRaWAN 8.

Homep 6aiita OnucaHue noas
0 6ant Tvn naketa, AN AGHHOTO nakeTa = 23
1 6aut AeHb mecsaua (ot 1 po 31)
2 6ant Mecsu, (o1 1 po 12)
3 6anTt Tun aHa (o1 O po 3)
4 6ant AeHb mecsaua (ot 1 po 31)
5 6aunTt Mecsu, (o1 1 A0 12)
6 6ant Tun aHA (o1 O p0 3)
46 bant AeHb mecsaua (ot 1 po 31)
47 6anT Mecsau (ot 1 po 12)
48 bant Tun aHa (o1 O po 3)
49, 50 6anThbl UUID 3anpoca

Utoro: 51 6aiT

MpnumeuaHue:

B nakere tTmna 23 nomewatorca 16 AHeWn. NOCKOAbKY nepepaBaTb Hy>XHO 31 cheunanbHbid AEHb
(cornacHo npoTtokony CME3UM 09_04) to ana nepepaun octaBluimxca 15 pAHen notpebyetcs BTOpPOM
naket - Tuna 24. B nakeTe Tna 24 coaepxutca 15 cneunanbHblix AHEW. [Tocae NoAyvyeHUs NakeTa TMna
23 06513aTeAbHO OXMAAETCA NakeT Tna 24.

EcAan B none AeHb Mecsla, Mecsl, TUN AHS nepepaérca 3HaveHue OXFF - 3HauuT 6AOK Aa@HHbIX
HEBAAUAEH.

B oTBET Ha AaHHbIVM NakeT 3AEKTPOCUETUMK OTNPABUT NaKeT

24, KomaHAa 3anucu cnucka cneumanbHbix AHer, 6AOK 2. MakeT nepepaétes NPUAOKEHMEM
Ha nopT LoRaWAN 8.

Homep 6aiita OnucaHue noas
0 6aunt Tun naketa, AA AGHHOTO NakeTa = 24
1 6ant AeHb mecsaua (ot 1 po 31)
2 bant Mecsau, (o1 1 po 12)
3 6ant Tun aHA (o1 O p0 3)
4 6aunt AeHb mecsaua (ot 1 po 31)
5 6anTt Mecsu, (o1 1 A0 12)
6 6ant Tun aHa (o1 O Ao 3)
46 baunt AeHb mecsaua (ot 1 po 31)
47 H6ant Mecsau, (o1 1 po 12)
48 baunt Tun aHA (o1 O p0 3)
49, 50 6anThbl UUID 3anpoca

Utoro: 48 6aiT
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MpnumeuaHue:
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B naketre tvna 23 nomewatorcs 16 aAHel. MOCKOAbKY nepepaBatb HYy>XXHO 31 chneumanbHbid AEHb
(cornacHo npoTtokony CME3UM 09_04) to ana nepepaun octaBlumxca 15 pAHen notpebyercs BTOpPOM
naker - tuna 24. B nakete tvna 24 copepxutca 15 cneumanbHbix AHEN. [TOCAE NOAYYEHUA NaKeTa TMNa
23 06513aTeAbHO OXMAAETCA NakeT Tnna 24.

EcAan B none AeHb Mecsla, Mecsl, TN AHS nepepaérca 3HaveHue OXFF - 3HauuTt OAOK AQHHbIX

HEBAAUAEH.

25.  3anpoc apxvBa HakONAEHUM 3Heprum no 4 tapudam, 3adUKCUPOBAHHbBIX 3@ NOCAEAHME
36 mecsaueB. MNaket nepepaértcs NpuUAoKeHnem Ha nopt LoRaWAN 6.

Pa3smep B baiitax

OnucaHue noasd

1 6aunt

Tun nakeTa, AMA AQHHOro naketa = 25

1 6ant Mecsy, 3anpoca (npuHUMaembie 3HayeHns ot OxO1 oo OxOC)*
1 6aut F'op 3anpoca (o1 O po 99) **
2 banTa UUID 3anpoca

Utoro: 5 6aut

B oTBET Ha AQHHbIN NAKET IAEKTPOCUETUNK OTNPABUT NAKET 13 NPEAbIAYLLETO PasaeAa

MpumeyaHus:

* Mecsiluy 3anpoca == 1 COOTBETCTBYET SIHBAPb, MecaLy==2 deBparb 1 TaK AAAEe.
**2000 roay 3anpoca cooTBeTcTBYeT 3HaueHne 0x00, 2001 - OxO1 un Tak panee.

26. 3anpoc apxuBa HaKONAEHUM 3HePruK no 4 Tapudam, 3aPpUKCUPOBAHHbIX 3@ MOCAEAHUE
128 cyTok. [MakeT nepepaérca npuaoxeHnem Ha nopt LoRaWAN 6.

Pasmep B 6aiitax

OnucaHue noas

1 6aunt

Tun nakeTa, AAA AQHHOro NakeTa = 26

1 6aut AeHb 3anpoca (NpuHnumMaembie 3HaueHus ot oT OxO1 po Ox1F)*
1 6aut Mecsu, 3anpoca (npuHnumMmaembie 3HaueHms ot Ox01 po OxOC)**
1 6aut loa 3anpoca (01 O oo 99) ***

2 banTa UUID 3anpoca

Utoro: 6 6auT

B oTBET Ha AQHHbIN NAKET IAEKTPOCUETUNK OTNPABUT NAKET 13 NPEAbIAYLLETO PasaAeAa

MpumeyaHus:

* \eHb 3anpoca MoxeT 6biTb 0T 1 A0 31 (o1 OxO1 Ao Ox1F B LIECTHAALATEPUUHON CUCTEME)
** Mecsuy 3anpoca == 1 COOTBETCTBYET AHBAPb, MecALy==2 ¢peBpanb 1 Tak AAree.
**%2000 roay 3anpoca coorBetcTByeT 3HaueHne Ox00, 2001 - OxO1 n Tak panee.
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27. 3anpoc 30-MWHYTHOrO cpe3a aKTMBHOM MOLLHOCTM 3a CyTku. [lakeT nepepaérca

npuAoxeHnem Ha nopt LoRaWAN 6.

Pasmep B 6aiitax OnucaHue noas

1 6ant Tun naketa, AAA AQHHOTO nakeTta = 27

1 6aut AeHb 3anpoca (NpuHumMmaembie 3HaueHus ot ot OxO1 po Ox1F)*
1 6ant Mecsu, 3anpoca (npuHUMaemble 3HayeHns ot OxO1 oo OxOB)* *
1 6aut loa 3anpoca

2 banTa UUID 3anpoca

Utoro: 6 bait
B oTBET Ha A@HHbIN NAKET AEKTPOCUETUMK OTNPaBUT 4 nakeTa 13 NPEAbIAYLLIErO pa3aena
28. 3anpoc xypHaaa. [akeT nepepaétcs npuroxeHmnem Ha nopt LoRaWAN 7.

Pa3amep B 6aiitax OnucaHue noad

1 6aut Tvn naketa, AA AGHHOTO NakeTa = 28
1 6aut Tun 3anpalumBaemMoro xypHana (ot 1 poo 13)
2 banTa UUID 3anpoca

Utoro: 4 6aiTta

PaclwnopoBka noaa «Tuvn 3anpalinBaemMoro XypHana»

3HaueHue baiita Pacwuoposka

0x00 3anpoc XxypHaAa
0x0B 3anpoc XypHana
0x0C 3anpoc XypHana
Ox0A 3anpoc XypHana
0x09 3anpoc XypHana
0x08 3anpoc XxypHaaa
0x05 3anpoc XypHaAa
0x01 3anpoc XxypHaAa
0x02 3anpoc XypHana
0x03 3anpoc XypHana
0x04 3anpoc XypHana
0ox07 3anpoc XypHana
0x0D 3anpoc XypHaaa

B oTBET Ha AaHHbIV Naket yCTpOlZCTBO NPULLAET NaKeT C 3alpalnBaeMbIM XYPHaAAOM.

29. [MakeT ¢ KOPPEKTUPOBKOKW BpeMeHM. [TakeT nepepaétcsa npuAoXeHMem Ha nopt LoRaWAN

4.
Homep baiita OnucaHue noasa
1 6aunt Tun nakeTa, AMA AAHHOro naketa = 255
8 6aiir BeAMunHa KOPPEKTUPOBKK B CEKYHAAX. MOXET BbITb MOAOXUTEABHOM U
OTPULIATEABHOM.

Utoro: 9 6aut
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30. [lakeT Cc 3anpocoM HaCTPOEK «MNO BO3AYXY» - MepPepAaeTcs MNPUAOXEHWEM Ha mnopt
LoRaWAN 3.
Pa3smep B baiitax OnucaHue noas
1 6aunt Tun nakeTa, AA AQHHOTO NakeTa ==

B oTBET Ha AAHHbIM MAKET YCTPOMCTBO MNPULLAET MAKET C

31. TakeT ¢ HaCTPOMKaMM «M0 BO3AYXY» (MAEHTUYEH NaKEeTy NepepaBaemMomMy yCTPOUCTBOM)

Pasmep B 6aiitax OnucaHue nond Tun A@HHbIX
1 6aut Tun naketa, AA AQHHOTO MakeTa ==

2 bant ID napamertpa uint16
1 6aut AAMHA AaHHbIX (len) uint8
len 6awnTt 3HaueHWe napameTpa

2 6ant ID napamertpa uint16
1 6aut AAMHA AaHHbIX (len) uint8
len 6awnTt 3HaueHWe napameTpa

2 bant ID napamertpa uint16
1 6ant AAMHA AaHHbBIX (len) uint8
len 6awnTt 3HaueHuWe napameTpa

MNepepaBaeMbli Ha YCTPOMCTBO MAKET C HACTPOMKAMKU MOXXET COAEPXAaTb HE BCE HACTPOMKK,
NOAAEPXMBAEMbIE YCTPOMCTBOM, @ TOAbKO Ty MX YaCTb, KOTOPYHO HEOOXOAMMO U3MEHUTb.

Tabanua ID HacTpoeK yCTporcTBa U MX BO3MOXHbIX 3HaUeHu (nopsasok 6ant - little endian)

ID OnucaHue AnvHa NpuHMMaeMble 3Ha4YeHus
HaCTPOMKH AQHHbIX
4 3anpalumBaTb NOATBEPXAEHME 1 6ant 1 - 3anpawuBatb

2 - He 3anpalwuBaTb

5 ABTOMaTUUECKOE ynpaBAEHUE CKOPOCTbIO 1 6ant 1 - BKAHOYEHO
2 - BbIKAHOYEHO

8 KoAnUecTBO NepenoBTOPOB NakeTa 1 6ant or1a015
50 Meprop HaKONAEHWS NaKeTOB C 3 banTa MepBblit 6anT
MHbOPMALMEN O CUETUMKE 0 - HeT HakoNAEHUI
1-1vac
2 - 6 yacos
3 - 12 yacos
4 - 24 yaca

5 - pa3 B HepEAD
6 - pa3 B Mecs,

BTtopoi 6anT (A€Hb HEAEAN)
0 - HeT HakonAeHWI

1 - noHeAeAbHUK

2 - BTOPHWK
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3 - cpena
4 - yeTtBEpPr
5 - natHuua
6 - cybboTa
7 - BOCKpPeCceHbe
Tpetnit 6aiT (AeHb MecsiLa)
o1 1 a0 28

52 MNeproa HaKONAEHUA NAKETOB C 3 6anta MepBbii 6anT

HaAKOMAEHHOW 3HEPIrnen O - HeT HakoNAeHUI

1-1vac
2 - 6 yacos
3 - 12 yacos
4 - 24 yaca
5 - pa3 B HepeAlo
6 - pa3 B Mecsl,
BTopoi 6anT (AeHb HepeAn)
0 - HeT HakoNAeHUIM
1 - NoHeAEeNbHUK
2 - BTOPHWK
3 - cpena
4 - yetBEpr
5 - nATHUUA
6 - cybboTa
7 - BOCKpEeceHbe
Tpetuit 6anT (AeHb MecsaLa)
o1 1 a0 28

54 MapoAb AoCTyna K npubopy yuéta 4 6aunt o7 0 po 4294967295

55 YacoBow nosic, B MMHyTax 2 6anT O1-720 po 840

114 Mepuop Nnepepayn AaHHbIX SAEKTPOCUETUMKA 1 BanT Ot 0 A0 24 vacoB

MNpnmep:

CoopmupoBaH naket

0004000101050001010800010532000302000034000301000036000400000000370002b40072000102

Pa3bepém Kak AEKOAMPYHOTCS HEKOTOPbIE HACTPOMKU:
00 - TMn naketa

04 0001 01 — 3anpawmnsaTb NOATBEPKAEHME, BKAKOYEHO
|1
| | 3HaueHMe HaCTPONKM — BKAKOUEHO
| AAMHA AaHHbIX == 1 6anT

ID HacTpOMKK — 3anpallnBaTb NOATBEPXAEHWNE

32 0003 020000
N

| | | | AeHb MecAaua ==
| | | AEHb HepAeAn ==

| | HakonAeHuA ==

(HET HAKOMNAEHUA NO AHAM MecALa)
(HET HAKOMNAEHUA MO AHAM HEAEAW)
(kaxxaAble 6 yacoB)
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crneo
| AAMHa A@HHBIX == 3 6alT
ID HacTpoOMKK — NePUOA HAKOMNAEHUS MAKETOB ¢ MHOpPMaumer o cuétunke (0x32 = 50 dec)

[ ]|
| | yacosor nosic - 180 muHyT (0xO0b4 == 180 dec)

| AAMHa AaHHBIX == 2 GalTa
ID HacTponkK — yacoBom nosc (Ox37 = 55 dec)
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crie
6 NMPABUAA XPAHEHWUA N TPAHCITOPTUPOBAHWNA

CYETUMKM AONKHBI XPaAHUTbCA B 3aBOACKOM YMAKOBKE B OTANAMBAEMbIX MOMELLEHMSX MPU
Temnepatype o1 +5°C po +40°C 1 OTHOCUTEABHOM BAAXHOCTH He Bonee 85%.

TpaHcnopTMpoBaHWE CYUETUNMKOB AOMYCKAETCA B KPbITbIX FPY30BbIX OTCEKAX BCEX TUNOB Ha AOOblE

paccTosiHuA npu Temnepatype ot -40°C po +85°C.
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