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HacTosilee pykoBOACTBO pacnpoCTpPaHAETCa Ha CYETUYUKMN SAEKTPO3Heprun LU32726A ¢ pene u
6e3 pene 1 LI32727A ¢ pene n 6e3 pene (Aanee — cueTynk) coemectHoro npomssoactea 000 «ClM6
3UM» n 000 «Bera-AbCoAOT» U ONPEAEASIET NOPAAOK YCTAHOBKM U NMOAKAIOUEHWS], @ TAKXKE COAEPXKUT
KOMaHAbI yNpaBAEHUA U ONUCaHUE GyHKLIMOHAAA.

PyKoBOACTBO NpeAHa3HauYeHO AAS CMELMAAUCTOB, O3HAKOMAEHHbIX C MPaBUAGMU BbINOAHEHMWS
MOHTaXHbIX PaboT B 06AACTU PA3AMUHOTO IAEKTPOHHOIO Y SIAEKTPUUECKOTO 0O0PYAOBAHMUS.

AN obecneyeHus YCTOMUMBOM PAAMOCBA3M Mexay ©0a3oBOM CTaHUMEN W
OKOHEYHbIM YCTPOMCTBOM pPEKOMeEHAyeTcs nsberatb yCTaHOBKM 000pPYAOBaHUA B
MecCTa, NPeACTaBAAtoLLIME CODOM HENPEOAOAMMbIE MpPerpasbl AN NMPOXOXAEHUSA
paAuOCUTHAAA, TakUe Kak: apMUPOBAHHbIE NEPEKPbITUS U CTEHbl, NOABAAbHbIE
NOMELLIEHUS, MOA3EMHbIE COOPYXEHUSA U KOAOALIbI, CTaAbHbIe KOpoba U T.A.

Mpu pasBopauyMBaHUM CETH, BKAOUalOLWEn B cebs OOAbLIOE KOAUYECTBO
OKOHEUHbIX YCTPOWMCTB, HEOOXOAMMbBIM 3TanoM SIBASIETCA BbINMOAHEHME pPaboT no
PaAMONAQHUPOBAHUIO C MPOBEAEHWEM HATYPHbIX 3KCNEPUMEHTOB.
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1 ONMMCAHWUE U NMPUHLXIM PABOTbDI

CueTtumkn LU32726A npepHa3HauvyeHbl AAT MHOTOTapuoHOro (Ao 4 TapudoB) yueTa akTMBHOM
3HEpPrumn B 0oAHOGMA3HbIX CETAX MEPEMEHHOIO TOKa HOMUHAAbHOW YacToTon 50 L.

CueTtumkn LU32727A npepHa3HauyeHbl AAT MHOTOTapuoHOro (Ao 4 TapudoB) yueTa akTMBHOM
3HEpPrum B TpexdasHbIX TPEX- U YETbIPEXMPOBOAHBIX CETAX NEPEMEHHOIO TOKA HOMUHAABHOW YacTOTOM
50 lu.

BHyTpKU CYUETUMKOB YCTAHOBAEH PAAMOMOAYAb, OCYLLIECTBASIOLLMIA HAKONAEHWE U Nepepady
AAHHbIX CO cueTunka B ceTb LoORaWAN nocpeacTBOM papnMOCBA3UM Ha YacToTax AMana3oHa RU-868.

CYETUMKM UMELOT UCNOAHEHME Be3 pene AMbO C peae orpaHMUYeHUA MOLLHOCTU, KOTOPOE MOXET
cpabaTbiBaTb Kak Mo BHYTPEHHWUM CODObITUSAM, TaK 1 NO KOMaHAE C cepBepa.

LI32726A LI92726A
6e3 pene C pene
L32727A LU32727A
6e3 pene C pene

Paanomoaem cuetumka pabotaet kak ycTporcteo LoRaWAN kaacca C.

MokasaHusA cuMTbiBaKOTCS C NpMbopa yyeTa ¢ HacTpaMBaeMbIM NEPUOAOM: pa3 B yac, pa3 B
CYTKM, pa3 B HEAEAIO UAM pa3 B MecAL. CUMTaHHbIE NOKa3aHUA COXPaHAKTCS B MaMATU PAAUMOMOAYAS,
n nepepatotca B cetb LoraWAN B COOTBETCTBMKU C NEPUOAOM Nepepayn AaHHbIX. [leproa Mmoxer
HacTpanBaTbCA C KPaTHOCTbIO 1 yac, No yMOAYaHUIO NEPUOA Nepepaun paBeH 2 yaca. lepepava
AAHHbIX OCYLLECTBASIETCS B CAyYalHbIi MOMEHT BPEMEHU BHYTPW BbiOpaHHOro nepuoaa. Mpu
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o4yepeAHOM BbIXOAE Ha CBA3b yCTpOlZCTBO Ha4YnUHa€EeT OTMNMPaBAATb HAKOMAEHHbIE MaKeTbl C

Noka3aHnAamMK, OT CamMoro paHHero K CamMomy no3pHemMy.

Ecav napameTp «3anpalinBaTth MOATBEPXAEHUE» BKAIOUEH, TO YCTPOWUCTBO BYAET OTNPaBAATbL
CAEAYIOLLMIM NAKET TOABKO MOCAE MOAYYEHMSA MOATBEPXAEHMA O AOCTaBKe NpeAblAyLllero. Ecam Takoe
MOATBEPXAEHUE HE MOAYUYEHO YCTPOWCTBO 3aBEPLLAET CEAHC CBA3K A0 CAEAYHOLLErO MO PACMUCaHUIO.
MpKn 3TOM YCTPOWMCTBO NPOAOAXKAET COOUPATb AAHHbIE COrAACHO NepUoAy cOopa AaHHbIX U 3anNUChIiBaTb
B NamATb. HenepepaHHble NaKeTbl COXPaHAOTCA B NAaMATU CYUETUMKE AO CAEAYIOLLIErO ceaHca CBA3K.

Mpu BbIKAFOUEHHOM NapameTpe «3anpallnBaTb NOATBEPXKAEHUE», YCTPOWCTBO OTNPABASET B
CeTb BCE HAKOMAEHHbIe NakeTbl MO NMOPSAKY C CAMOro paHHEro A0 CaMoro nocaeAHero. MpoBepku
AOCTaBKM NAKETOB B TAKOM pPeXmnme HeT. HenepeaaHHbIX MAaKeToB B NaMATU YCTPOMCTBA He OCcTaércs.

HacTponkuK yCTpoMCTBa OCYLLIECTBAAIOTCH AUCTAHLMOHHO Yyepe3 LoRaWAN.
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2 TEXHWIECKUE XAPAKTEPUCTUKHU
OCHOBHble LU32726A LU32726A LU32727A U32727A
6e3 pene C pene 6e3 pene C pene
Kaacc TOYHOCTM NpU yUETE aKTUBHOM 1
3HEeprum
Ba3oBbii (MaKCMMaAbHbIN) TOK, A 5(60) 5(10); 5(50); 5(60); 10(100)
HomuHaAbHada yacTtoTa cetu, 'y, 50
Koanuyectso TapudoB Ao 4
MocTtosHHaa cuetunka, UMmn./KBTu 3200; 6400 500; 1000; 6000
YyBCTBUTEABHOCTb MO TOKY, % OT 16 0,4
AnanasoH pabounx Temnepartyp, °C -40...+60 -40...+70
LoRaWAN
Knaacc yctpornctea LoRaWAN C
KoanuectBo kaHanoB LoRa 16
YacToTHbIN NAaH RU86GS8
Cnocob aktmuBauuu B cetn LoRaWAN OTAA
lNepnoa BbIxOAa Ha CBA3b MO 2 yaca (HacTpauBaeTcs)
YMOAYAHUIO
Meproa HAaKOMAEHUA AQHHbIX NO 1 yac (HacTpauBaeTcs)
YMOAUYAHUIO
06bem NamMaTH AN HAKOMAEHUS 255 nakeTtoB
NnakeToB
Tun aHTeHHbI LORa BHYTPEHHSASA
UyBCTBUTEABHOCTb -138 dBm
AaAbHOCTb PAAMOCBSA3M B NMAOTHOM AO 5 KM
NAAbHOCTb PAAMOCBSA3U B CEAbCKOM AO 15 Km
HomMMHaAbHasa MOLLIHOCTb NepeaaTumKa 25 MmBT
MNMutaHue
HomWHaAbHOE HanpsixeHue, B 220, 230 3x220/380; 3x230/400

MoTpebasemas MOLWHOCTb B LIENW TOKA, 0,5 0,2
BA
Motpebasiemasn MOLLHOCTb B LENU 2,5 6,0

HanpsxeHus, BT

Kopnyc

Pasmepbl Kopnyca

115x78x66 200x120x52 125x118x70 295x172x75

CreneHb 3aLuTbl Kopnyca

IP51
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Cuetunk ssBAAIETCA yCTPOMCTBOM KAaacca C (no kaaccudmkaummn LoRaWAN) n obecneunBaet
CAEAYHOLLIMA GYHKLIMOHAA:

O O0OO0OO0OO0O0

nopaepxka ADR (Adaptive Data Rate)

NOAAEPXKA OTNPaBKM MAKETOB C MOATBEPXAEHUEM (HAcTpamMBaeTcs)
AUCTaHUMOHHOE ynpaBAEHWUE PeAe OrpaHUUYEHUA MOLLHOCTH
COXpaHeHWe naketa B NaMsTh NpU HEBO3MOXHOCTU AOCTaBKM
NPUBA3KA NOKa3aHWM KO BPEMEHU NO BHYTPEHHUM Yacam
BHEOUYEPEAHOM BbIXOA Ha CBSI3b MPU ONPEAEAEHHbIX COObITUSX
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NEPBbIN 3AMYCK

Mepep nepsBbiM 3anyCKOM HEOBXOAMMO NPOMMUcaTb KAKOUM YCTPOWCTBA Ha cepBepe. AAS 3TOro
HY>XHO HaWTKU Ha ycTporcTBe/KOPobke QR-KOA CAEAYHOLLIETO BUAA:

OTCKaHWPOBATb €ro U MOAYUUTb UHHOPMALMIO:

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

BHecTn 3TK pAaHHbIE Ha cepBepe.

NMocAae 3TOro npu nopaye MNUTAHUS Ha CUETUMK IAEKTPOIHEPrMM PAAMOMOAEM HauWHaeT
peructpauuto B ceth LoRaWAN cnocobom OTAA.

YCTPOMCTBO OCYLLECTBUT TPU NOMbITKU NPUCOEANHEHUS K CETU B 4YaCTOTHOM AMana3oHe RU-868.
Mpu NOAyYEHMM NOATBEPXKAEHMA akTUBaLUMK B ceT LORaWAN, yCcTporcTBO HAauHeT paboTtaTb B 00bIYHOM
pexume. NaparreAbHO MOAEM HAYHET ONPOC CUYETYMKA M NOMbITAETCA OTNPaBUTb NEePBbIKM Naket. Ecan
BCE MOMbITKN PErncTpaLmm B CETU OKaXyTCa HEYAAQUHbIMU, MOAEM MPOAOAXKUT HAKOMAEHUE AAQHHbIX W
O6yAET OCYLLLECTBAATb NOMbITKU MPUCOEANMHEHUSA K CETU KaXAbIM Yac.

OnuncaHKe 4yaCcToTHOro NAaHa cuyeTynKa:

YacToTHbIM NA@H KaHan YacrtoTa Moayaaumsa
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 pAaHHOM pa3saene onvcaH NPoToKoA obMeHa AaHHbIMKU paaromMmopaeMma ¢ cetbto LoRaWAN.

' B noasx, cocTosiLLMX M3 HECKOAbKMX BAMT, UCMOAL3YETCA MOPSIAOK CAeAOBaHuUA little
endian

PAAMOMOAEM NMEPEAAET MAKETbI CAEAYIOLWKNX TUTOB.

1. UHdopMauma 0 cueTunke (reHepupyeTcs No BPEMEHU U NPU HACTyNAEHWM COObITUI) NepepaeTcs
Ha LoRaWAN noprt 2.

Paamvep B 6auntax OnucaHue noas
1 6ant Tun naketa, AN AGHHOTO naketa = 1
4 6amnTa CepuiHbI HOMEP IAEKTPOCUETUMKA
Bpemsa ¢opMUPOBaHUS NaKeTa, ECAM NMPUUMHA NEPeAaUn «no BPEMEHU» UAU
< «M0 3anpocy».
4 6anta pocy

Bpems HacTynaeHUst cobbITUS,, ECAM NPUYMHA NePeAaYr OAHO U3 CODbITUI
(Bpems cuetumka B popmare UTC)

1 6aunt Moaenb cueTumnka:l - LIE 2726A, 2 - LIE 2727A
1 6aunt KoAnuecTBo ¢as y cuetumka: 1, 3
1 6aut KoAnuecTso Tapudos: 1 -4
1 6aiit Hanunune pene OrpaHN4eHMs MOLLHOCTH
He MOAAEPXMBAETCHA CYETUMKOM, BCeraa «1»
4 6anTta AaTa BbiNyCcka CepuinHOro nsaeans B popmare unixtime
4 6anTta Bepcus MO cuétunka
o KoaddurupneHT TpaHchopmaummn (YMHOXEHHbIN Ha 100)
2 banTa ..
HE NOAAEPXMBAETCHA CUETUMKOM, Beeraa OxFFFF
4 6anTa TekyLmMe nokasaHWsa CHETUMKA (KaK Ha AucnAee) B BTy
1 6ant TemnepaTypa BHYTPU cuetumka oT - 127 po +127
4 baiTa Tekyllee cocTosHue (bUToBOE MNoAE)
2 banTa MpuunHa nepepaun naketa (6UTOBOE MOAE)
2 banTa UUID 3anpoca

CueTumk CoAEPXUT B cebe BCTPOEHHbIE Yacbl C KAAEHAAPEM, BPEMS U AaTa Ha KOTOPbIX 3aAatoTca
MpY NPOU3BOACTBE, @ TakxXe MOryT ObiTb CKOPPEKTMPOBAHbI B Mpouecce 3Kcnayataumm. GopMmupoBaHme
NakeToB C TEKYLUMMWU MOKa3aHWUSIMU MNPOUCXOAMT B MOMEHTbl BPEMEHW, KpaTHble 3apaHHOMY B
HaCcTpoMKax nepunoay cbopa AaHHbIX:

e AAfl MHTEpPBaAa 1 4ac: CUMTbIBAIOTCH MOKAa3aHUA Ha HauyaA0 TEKYLLUErO Yaca;

e /AAA MHTEpPBAAa 6 4acoB: cunTbiBatoTCA NokaldaHua Ha 00:00, 06:00, 12:00, 18:00;

e AAA MHTepBaAa 12 yacoB: cunTbiBatoTCA nokasaHus Ha 00:00, 12:00;

e AR MHTepBaAna 24 yaca: cuntbiBatoTca nokasaHus Ha 00:00 TeKyLLMX CYTOK.

e AAA nHTEpBana 1 Hepens: cumTbiBatoTes nokasaHmsa B 00:00 Toro AHS HEAEAU, KOTOPbIN yKa3aH
B HacTpomkax (Hanpumep, 2 - BTOPHWUK);

e AAA MHTepBana 1 mMecal: cuuTbiBaloTCs nokasaHus B 00:00 toro uucaa mecsua, Kotopoe
yKa3aHO B HACTpOMKax (4Mcno ot 1 po 28).

PaclumndpoBka 6UTOBOro NoAs «Tekyllee COCTOAHUE»
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cre - Ascoon T
but OnucaHue noaq
O bur CocTosiIHME KAEMMHOM KPbILLIKK:
O - oTkpbITa
1 - 3aKpbITa
1 6urt CocTosiHMe KpbILLKKW Kopryca:
O - oTkpbITa
1 - 3aKpbiTa
2 6ut CocTosiHMe pene orpaHMYEHUA Harpy3Ku:

0 - nopava orpaHu4yeHa
1 - aHeprusa nopaetcs

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

PacwnopoBka 6MTOBOrO NMoAS «IpMynHa nepepavn nakeTa»

butbl [43210] OnucaHue noad

00001 Mo BpemeHu

00010 BcKpbITE KAEMMHOW KPbILLKK

00011 BckpbiTie Kopryca

00100 BosaeictBre BHELHUM MarHUTHbIM NMOAEM (HE NMOAAEPXMBAETCA CYETUYNMKOM)
00101 MoTepsa ¢asbl (HE NOAAEPKUBAETCA CUETUMKOM)

00110 NHBepcua dasbl (He MOAAEPXKMBAETCA CUETUUKOM)

00111 CpabatbiBaHWe pene orpaHuYeHus

01000 MpeBbileHWE HanpPsXXeHUA No ¢pase A (He MOAAEPXKMBAETCA CUETUMKOM)
01001 MpeBbileHne HanpsXeHus no ¢pase B (He NopAEpPKMBAETCA CUETUMKOM)
01010 MpeBblleHne HanpsxxeHusa no ¢ase C (He NOAAEP)KMBAETCS CHETYUKOM)
01011 MpeBbilEHNE AMMUTA MOLLHOCTH

01100 [peBbllLEHNE AMMUTA aKTUBHOW MOLLIHOCTU (HE NMOAAEPXMBAETCA CUETUMKOM)
01101 MpeBbIlEHNE AMMUTA SHEPTUM MO Taproy 1 (HE NOAAEPXKMBAETCA CYETUMKOM)
01110 [peBbllLEHUE AMMWUTA SHEPTUK NO TapUPy 2 (HE MOAAEPXKMBAETCA CUYETUMKOM)
01111 MpeBbILIEHUE AMMUTA SHEPTUN MO TapUPy 3 (HE MOAAEP)KUBAETCA CUETUMKOM)
10000 [peBbllLEHNE AMMUTA 3HEPTMK MO Tapudy 4 (HE MOAAEPKMBAETCA CYETYMKOM)
10001 Pa3psia BCTPOEHHOM baTapen IAEKTPOCUETUNKA (HE MOAAEPXKUBAETCS CHETUMKOM)
10010 OTKAKOUEHME INEKTPOMNUTAHUSA CUETUMKA (HE MOAAEPKMBAETCA CYETYMKOM)
10011 Mo 3anpocy

10100 BkAtoUEHME SNEKTPONUTAHUS CUETUMKA (HE MOAAEPKUBAETCH CUETUMKOM)

2. MakeT MrHOBEHHbIX 3Ha4YeHU nepepaetca Ha LoRaWAN nopt 2.

Pasmep B 6aiTax OnucaHue noas
1 6ant Tun nakeTa, AN AGHHOMO nakeTa = 2
4 6anTa CepuiiHbI HOMEP SAEKTPOCUETUMKA

Bpems cHATUA NokasaHuii, NnepepaBaeMbix B AdHHOM nakete (Bpems
cyetunka B popmate UTC)

1 6ant KoAnuecTBO ¢pa3 cueTunka

HanpsxeHune dasbl A yMHOXEHHOe Ha 10

4 banTta

10

2 bant ,
Gaitra HE NOAAEPXMBAETCH CUETUMKOM, Bcerpa OxFFFF
. HanpsxeHune dasbl B ymHoXeHHOe Ha 10
2 banTa ..
HE NOAAEPXMBAETCH CUETUMKOM, Bcerpa OxFFFF
. HanpsxeHune ¢asbl C ymHOXeHHOoe Ha 10
2 bavita ,
HE NOAAEPXMBAETCH CUETUMKOM, Bcerpa OxFFFF
o Tok bl A YMHOXEHHbIN Ha 1
2 GaitTa OK ®a3 YMHOXE a 100

He NOAAEPXXMBAETCH CUETUMKOM, Bcerpa OxFFFF



5) BE=23a

A B C O N WO T

crno
. Tok ¢asbl B ymHOXeHHbIM Ha 100
2 banTa "
HE NOAAEPXMBAETCH CUETUMKOM, Bcerpa OxFFFF
- Tok da3sbl C yMHOXEHHbIM Ha 100
2 banTa ’
HE NOAAEPXMBAETCH CUETUMKOM, Bcerpa OxFFFF
4 6anTa MoLLIHOCTb aKTMBHasA no ¢pase A B BT
4 6anta MoLHOCTb akTUBHas no dase B B BT
4 6anta MolLHOCTb akTMBHas no ¢ase C B Br
o MoLwHoCTb peakTMBHas No dase A BeA
4 6anta s
HE NOAAEPXMBAETCH CUETUMKOM, Bcerpa OxFFFF
o MoLwHocTe peakTMBHas No dase B B Be A
4 6anta s
HE NOAAEPXMBAETCH CUETUMKOM, Bcerpa OxFFFF
. MowHocTb peakTBHas no ¢asze CB B A
4 6anta z
HE NOAAEPXMBAETCH CUETUMKOM, Bcerpa OxFFFF
o KoadPULMEHT MOLLIHOCTU da3bl A yMHOXEHHbIM Ha 100
1 6aut i,
HE NOAAEPXMBAETCH CUETUMKOM, Bcerpa OxFFFF
o KoadpdMUMEHT MOLLHOCTU dasbl B yMHOXEHHbIM Ha 100
1 6aut i,
HE NOAAEPXMBAETCH CUETUMKOM, Bcerpa OxFFFF
o KoadpdunumneHT moLiHoctn ¢pasbl C yMHOXEHHbINM Ha 100
1 6aut i,
HE NOAAEPXMBAETCH CUETUMKOM, Bcerpa OxFFFF
2 bauTa UUID 3anpoca

MrHOBEHHbIE 3HAYEHUS CHUMAIOTCA B MOMEHT 3anpoca AaHHOIro NakeTta OT CYETUMKa.

3. OtBeT Ha 3anpoc BHewHer SCADA B npo3payHOM pexume paboTbl MOAEMa MepepaeTcs Ha
LoRaWAN noprt 2.

Pa3amep B 6aiTax OnucaHue noas

1 6aut Tun nakeTa, AA AQHHOTO naketa = 3

2 banTa O6LWMiA pasmep MPUHATOrO NakeTa AaHHbIX
1 6aut Pa3mep nepepaBaemMoro naketa

1 6aut MopsiAKOBbLIM HOMEP NepeAaBaeMoro naketa
1 6ant KOAMUECTBO NAKEeTOB (BCErO NakeToB)

He 6onee 41 6ant AaHHble

4. TlokasaHu1s CYETUMKA, pacLLUMPEHHbIE NO Tapudam nepepaerca Ha LoRaWAN nopt 2.

Paamvep B 6aiTax OnucaHue noas

1 6ant Tun nakeTa, AN AGHHOTO naketa = 4

4 6anTa CepuitHbI HOMEP 3AEKTPOCUYETUMKA

4 6aiita Bpemsa cHATMA NokasaHWi, nepepaBaeMblX B AdHHOM nakeTe (Bpems
cuetunka B popmarte UTC)

1 6anT KoAMYECTBO MCMOAb3YEMbIX TAPUHOB

He NOAAEPXXMBAETCH CUETUMKOM, Bcerpa OxFF

1 6ant AKTMBHbIN Tapud: 1 - 4
KoaddurupneHT TpaHchopmaumn (YMHOXEHHbIN Ha 100)

2 baitra HE NOAAEPXMBAETCH CUETUMKOM, Bcerpa OxFFFF

4 6anta TekyLLMe nokasaHua cyeTumka, Cymma Bcex Tapndos B By
4 6anTa AHeprua no Tapudy 1 (cymma ¢das) B Bty

4 6anTa JHeprua no Tapudy 2 (cymma das) B Bry

4 6aunTa AHeprua no Tapuoy 3 (cymma ¢as) B BTy

4 6anTa AHeprua no Tapuoy 4 (cymma ¢das) B Bry

2 banTa UUID 3anpoca

11
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5. MNpodrAb MOLLHOCTU (ECAN BKAKOUYEH, TO MEPEAAETCA pa3 B Yac U COAEPXKUT ABE MOAYYaACOBKM)

nepepaerca Ha LoRaWAN nopt 2.

Pasmep B 6aifTax OnucaHue noas
1 6ant Tun nakeTa, AAA AQHHOIO Naketa = 5
4 6aunTa CepuiHbI HOMEP SAEKTPOCUETUMKA
. Bpems cHATUA NepBoOM MOAYYaCOBKK, MEpPeAaBAEMON B AGHHOM MaKeTe
4 6anta
(Bpems cuetumka B popmare UTC)
o MNepnoa ycpeaHeHUs
1 6ant ,
HE NOAAEPXMBAETCA CYETUMKOM, Bcerpa OxFF
1 6ant MpumevaHue
4 6amnTa A+, aKTMBHas aHeprua, npsamas, B BTy
A Gl A- +, akTMBHas aHeprus, obpaTHas, B BTy
HE NOAAEPXMBAETCH CYETUMKOM, Becerpaa OxXFFFFFFFF
4 6aiita R+ peakTtMBHas aHeprus, npsmas, B Bapy
HE NOAAEPXMBAETCH CUETUMKOM, Becerpa OxXFFFFFFFF
. R-, peakTMBHanA sHeprus, obpaTtHas, B Bapu
4 6anTa .
HE NOAAEPXMBAETCH CUETUMKOM, Becerpaa OxXFFFFFFFF
< Bpems cHATUA BTOPOW NOAYYaCOBKM, NEePeAaBAEMON B AGHHOM MaKeTe
4 6anta
(Bpems cuetumka B popmare UTC)
1 6ant Mepuoa ycpeaHeHus
1 6aut MpumeyaHue
4 barita A+ akTMBHaA aHeprua, npamas, B Br*y
A Gl A- +, akTMBHas aHeprus, obpaTHas, B BTy
HE NOAAEPXMBAETCH CYETUMKOM, Becerpa OxXFFFFFFFF
4 6aiita R+ peaktMBHas aHeprus, npsmas, B Bapy
HE NOAAEPXMBAETCH CUETUMKOM, Becerpaa OxXFFFFFFFF
4 6aiita R-, peakTMBHaA saHeprus, obpartHas, B Bapu
HE NOAAEPXMBAETCH CUETUMKOM, Becerpaa OXFFFFFFFF
2 banTa UUID sanpoca

PacwundppoBka 6UTOBOro NoAs «[pumevyaHume»

but OnucaHue
0 1 — ecTb A@HHble, O — CYETYMK B AAHHOM MHTEPBAAE He paboTan
1 1 — HENOAHbIN cpe3 (6bINO BbIKAOYEHME NMUTAHUSA UAU BKAKOUEHWE MUTAHUA B TEKYLLEM

UHTEPBaAE)

2 1 — Ha AQHHOM MHTEpPBAAE BbIMOAHAAACh KOMAHAA UBMEHEHWUSA BPEMEHMU
3 1 — Tekywmm ce3oH — 3uma, O - AeTo
4 1 — cMeHa ce30Ha 3uMa/AeTo paspelleHa
5 1 — Ha AaHHOM MHTEpPBAAe BbINOAHAAACh KOPPEKLMS BPEMEHU
6,7 peseps
6. OTBeT Ha noAyvyeHue 3anpoca (KBUTaHuus) nepepaetca Ha LoRaWAN nopt 2.
Paamep B 6aiTax OnucaHue noas
1 6awr Tun naketa, AAA AGHHOTO Naketa = 6
4 6anTa CepuiiHbI HOMEpP 3AEKTPOCUETUMKA
Pe3y/\bTaT BbINOAHEHUA 3anpoca:
1 6aiit 0 - owwnbka
1 - BbIMNOAHEH
2 - 3anpoc He nopaepxmBaeTca AdHHbIM CHETYMKOM
2 bauTa UUID sanpoca
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7. Tekywan KoHGUrypauusa yctponctea nepeaaetca Ha LoRaWAN nopr 2.

Pasmep B 6aifTax

OnucaHue noas

1 6aunt

Tun nakeTa, AAA AAHHOIO naketa = 7

4 6anta CepuiiHbIi HOMEpP IAEKTPOCUETUMKA
2 banTa [eprop BbIxOAQ Ha CBA3b B Yacax
daar paspelueHrsa nepepadun cobbiTui
1 6aut O - 3anpeLeHo
1 - paspeleHo
daar paspelleHus nepepaun NoAy4acoBOK
1 6aut O - 3anpeLeHo
1 - paspeleHo
daar oTnpaBKK NAKETOB C MOATBEPXAEHUEM
1 6ant O - 6e3 NOATBEPXAEHHUS
1 - ¢ NOATBEPXAEHUEM
4 baunta AVMWT MOLLIHOCTH B BT
A Befie AUMUT 3HEPTUn )
HEe NOAAEPXXMBAETCH CYETUMKOM, Bcerpa OXFFFFFFFF
| HakonaeHne nakeToB UHGOPMALIMK 00 SAEKTPOCUETUMKE
[Mepuoa:
O - HET HaKONAEHMSA
1-1uvac
. 2 - 6 yacos
1 bair 3 - 12 yacos
4 - 24 yaca
5 - Hepens
6 - mecsL,
A€EHb HEAEAU, ECAN MEPUOA HEAENS:
O - exeHepeAbHbIe OMPOChI OTCYTCTBYHOT
1 - noHeAeNbHUK
2 - BTOPHMUK
1 6ant 3 - cpeaa
4 - yetBeEpr
5 - nATHUUA
6 - cybbota
7 - BOCKpeceHbe
AeHb MecAaua, ecAn Nepruop MecsL:
1 6ant 0 - exxemMecsiuHble ONPOChl OTCYTCTBYOT
1...28 - yncAo Mecsila, B KOTOPOE MPOUCXOAUT OMPOC
| HakonaeHWe nakeToB ¢ 3Hepruei HapacraloLwumM UTOrom
MNepuoa:
O - HeT HakonAeHUsA
1-1uvac
o 2 - 6 yacoB
1 bair 3 - 12 yvacoB
4 - 24 yaca
5 - Hepenq
6 - mecsu,
A€eHb HeAEAU, ECAU NEPUOA HEAENS:
0 - exxeHepeAbHble ONPOChl OTCYTCTBYHOT
1 6aiT 1 - nOHeAeAbHUK
2 - BTOPHMUK
3 - cpena
4 - yetBeEpPr
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5 - natHMua
6 - cybboTa
7 - BOCKPECEeHbe

AeHb MecAla, eCAU NEPUOA MeCSLL;
1 6aut 0 - exemMecsiuHble ONPOChl OTCYTCTBYHOT
1...28 - yncAO Mecsla, B KOTOPOE MPOUCXOAUT OMpPoC

| HakonaeHue naketoB ¢ MTHOBEHHbLIMU 3HAYEHUSIMH

MNepuoa:
O - HEeT HakonNAeHUS
1-1uvac
o 2 - 6 yacoB
1 bar 3 - 12 yvacoB
4 - 24 yaca
5 - Hepens
6 - mecsu,
A€eHb HEeAEAW, ECAN NEPUOA HEAENS:
O - exeHeaeAbHble OMPOChI OTCYTCTBYHOT
1 - NnOHEeAEAbHUK
2 - BTOPHMK
1 6ant 3 - cpepa
4 - yetBeEpPr
5 - natHUUa
6 - cybbota
7 - BOCKpEeceHbe
AeHb MecAua, eCAM NEPUOA MECSILL
1 6ant 0 - eXeMeCsAYHble ONpPOChl OTCYTCTBYHOT
1...28 - uncno Mecsila, B KOTOPOE MPOUCXOAUT OMPOC
2 bauta UUID sanpoca

i EcAn Kakon-AMH0 napameTp CYETUMKOM He OTAAETCS, Bo3BpallaeTca 3HavyeHmne OxFF
AAS OpAHODarTOBOM NepemeHHon, OXFFFF ana AByx6aWTOBOWM M Tak Aanee

PAAMOMOAEM MPUHUMAET MNMAKETbI CAEAYHOLWKX TUTOB

1. TlakeT ¢ KOPPEKTUPOBKOM BpeMeHU nepepaetca Ha LoRaWAN noprt 2.

Pa3smep B 6aiTax OnucaHue noas
1 6anTt Tun naketa, AANA AQHHOTO NakeTta = 1
4 6anta CeTeBOW appec IAEKTPOCUETUMKE

CMeU.I.eHVIe BPEMEHU B CEKYHAAX, MOXET ObITb MOAOXUTEABHBIM U
oTpuuaTenbHbiM, He Bonee 30 cek
2 banTa UUID sanpoca

4 HanTta

B oTBET Ha A@HHbIN NAKET YCTPOMCTBO OTMPABUT KBUTAHLMIO (MaKeT 6) U3 NPeAblAYLLErO pasaena.

2. 3anpoc MHpopmauum o cuetunke nepepaetrca Ha LoRaWAN nopt 2.

Pa3amep B 6aitax OnucaHue noas
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cnNeo6
1 6aut Tun nakeTa, AN AGHHOTO naketa = 2
4 6anTa CeTeBOl aApPEC INEKTPOCUETUMKA
2 bauTa UUID sanpoca

B oTBET Ha AaHHbIV NakeT yCTpOVICTBO OTNpaBuUT NakeT 1 u3 NPEAbIAYLLETO pa3Aena.

3. 3anpoc MrHOBEeHHbIX 3HaUYeHU nepepaetca Ha LoRaWAN nopt 2.

Pa3amvep B 6aitax OnucaHue noast

1 6ant Tun nakerta, AA AGHHOTO nakeTta = 3
4 6anTa CeTeBoW appec SAEKTPOCUETUMNKE

2 bauTa UUID 3anpoca

B oTBET Ha AQHHbIN NAKET YCTPOMCTBO OTNPABUT NAaKeT 2 U3 NMPEAbIAYLLETO pasAeAa.

4. 3anpoc AaHHbIX B Npo3padyHoM pexnme BHellHen SCADA nepepaetcsa Ha LoRaWAN nopr 2.

Pa3awvep B 6autax OnucaHue noas
1 6aVIT Tun nakeTa, AAA AdHHOIO Naketa = 4
He bonee 255 6anTt NaHHble

B oTBET Ha AQHHbIN NAKET YCTPOMCTBO OTMNPABUT (B 3aBUCUMOCTH OT 06bEMA AAHHbIX) OAWMH UAU
HECKOAbKO MAKETOB 3 U3 NMPEAbIAYLLErO PaspeAa.

5. 3anpoc nokasaHWi paclUMPEHHbIX MO Tapudam nepepaetcs Ha LoORaWAN nopr 2.

Paamvep B 6aiTax OnucaHue noas
1 6aut Tun nakeTa, AA AGHHOTO naketa = 5
4 6aunTa CeTeBoW appec 3AEKTPOCUETUMKE

Tun 3HaYEHUN:

O - Ha MOMEHT 3anpoca

1 - 3HaYeHUE M3 CYTOUHOTO XYPHaAa

2 - 3HaYeHME U3 MECAYHOIO XypHana

Bpemsa cHATUS NokalaHWK, 3anpallnBaeMblx B AdHHOM nakeTe (Bpems
cueturka B popmate UTC) - AASI CYTOUHOTO apxmBa AOAXKHO ObiTb B Npeaenax
3anpallimMBaeMblx CYTOK, AN MECAYHOIo B NpeAeAax 3anpaliBaemMoro
mMecsua

1 6anTt

4 banita

2 banTa UUID sanpoca

B oTBET Ha AQHHbIV NAKET YCTPOMCTBO OTNPABUT NAKeT 4 U3 NPEAbIAYLLETO pa3aena C
NOKa3aHUAMM Ha MOMEHT MOAYYEHUS 3anpoca, AMBO K3 XypHana B COOTBETCTBUM C 3anpallMBaeMbIM
NepruoAOM.

6. KomaHaa ynpaBAEHUA peAe orpaHuyeHmnss MoLLHOCTU nepepaetcs Ha LoRaWAN nopt 2.

Pasmep B 6aiTax OnucaHue noas
1 6anTt Tun nakeTa, AN AGHHOTO nakeTta = 6
4 6anta CeTeBOW appec IAEKTPOCUHETUMKE
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Ccrneo
3HaueHne KOMaHAbI:
1 6anT O - BbIKAKOYUTb
1 - BKAOUUTb
2 bauTa UUID 3anpoca

B oTBET Ha AaHHbIM MAKET YCTPOMCTBO OTNPABUT KBUTAHLMIO (MAKET 6) N3 NPEAbIAYLLIETO pasaeAa.

7. Peseps
8. Peseps

9. KoHdurypaTop LoRa-mopema nepepaetcs Ha LoRaWAN noprt 2.

Pa3amvep B 6aitax

OnucaHue noas

1 6aunt

Tun nakeTa, AA AQHHOTO naketa = 9

4 6arita He ucnoabsyetca
2 banTa lepurop BbIXxOAQ Ha CBA3b B Yacax
Maponb cueTurKka (BBeaeHe napona He 06A3aTEABHO AASI AGHHOTO NakeTa,
. HO €CAM OTNPaBWTb B 3TOM MOAE CBOM MapPOAb, TO OH 3anULLETCA B NaMATb
4 6avita . o
YCTPOWCTBA U B AaAbHENLLIEM NPU oTnpaBke naketa OXO0A - cm. n.10 - 6yaet
TpeboBaTbCsl €ro BBEAEHUE)
daar paspelleHnsa nepepadn cobbiTui
1 6ant 0 - 3anpeLeHo
1 - paspelweHo
Oaar paspelleHus nepepaym NoAy4acoBOK
1 6ant 0 - 3anpeLeHo
1 - paspelweHo
daar oTnpaBKM NAKETOB C MOATBEPXAEHUEM
1 6ant O - 6e3 NoATBEPXAEHHMSA
1 - ¢ NOATBEPXAEHUEM
| HakonaeHue naketoB MHGOPMALIUU O SIAEKTPOCUYETUUKE
[Mepuoa:
O - HET HaKONAEHMSA
1-1uvac
. 2 - 6 yacos
1 bait 3 - 12 yacos
4 - 24 yaca
5 - Hepens
6 - mecsL,
A€EHb HEAEAU, ECAN NMEPUOA HEAENS:
O - exeHepeAbHbIe OMPOChI OTCYTCTBYHOT
1 - NnOHeAEAbHUK
2 - BTOPHHUK
1 6ant 3 - cpena
4 - yeTBepr
5 - natHuua
6 - cybboTa
7 - BOCKpeceHbe
AeHb Mecsila, eCAUM NEPUOA MECSILL
1 6ant 0 - exxemMecsiuHble ONPOChl OTCYTCTBYOT
1...28 - yncA0 Mecsila, B KOTOPOE MPOUCXOAUT OMPOC
| HakonaeHue nakeToB ¢ 3Hepruei HapacrarLymM UTOrom
MNepuoa:
O - HEeT HakonNAeHUs
o 1-1uvac
1 bair 2 - 6 yacoB
3 - 12 yvacoB
4 - 24 yaca

16



3) BE23a

A B C O N WO T

Ccrie
5 - Hepens
6 - mecsL,
AeHb HEAEAU, ECAU NEPUOA HEAEASR:
0 - exeHeAeAbHble OMPOChl OTCYTCTBYIOT
1 - NnOHeAEAbHUK
2 - BTOPHMK

1 6aut 3 - cpena

4 - yeTBeEpPr
5 - natHuua
6 - cybboTa

7 - BOCKpeceHbe
AeHb Mecsla, eCAVM NePUOA MeCsLL;
1 6ant 0 - eXeMeCsAYHble ONpPOChl OTCYTCTBYHOT
1...28 - uncao mecsila, B KOTOPOE MPOUCXOAUT OMPOC

HakonaeHue naketoB ¢ MTHOBEHHbLIMW 3HAYEHUSMMU

MNepnoa:
O - HEeT HakonNAeHUs
1-1vac
o 2 - 6 yacoB
1 bait 3 - 12 yvacoB
4 - 24 yaca
5 - Hepens
6 - mecsL,
A€EHb HEAEAU, ECAN MEPUOA HEAENS:
O - exeHepeAbHbIE OMPOChl OTCYTCTBYHOT
1 - NOHeAEeAbHUK
2 - BTOPHMUK
1 6ant 3 - cpeaa
4 - yerBepr
5 - natHMua
6 - cybboTa
7 - BOCKpeCeHbe
AeHb Mecsla, eCAM NEPUOA MECSILL
1 6aut 0 - exemecsAYHble ONPOChI OTCYTCTBYHOT
1...28 - uncno Mecsila, B KOTOPOE MPOUCXOAUT OMPOC
2 banTa UUID 3anpoca

B oTBET Ha A@HHbIV NAKET YCTPOMCTBO OTNPABMUT NAKeT 6 13 NPEAbIAYLLErO Pa3AeAa.

10.3anpoc Ha n3MeHeHKe pexnma GYHKLUMOHUPOBAHUS peAe OrpaHUYEHUA MOLLHOCTH NepepaeTcs
Ha LoRaWAN noprt 2.

Pa3smep B 6aiTax OnucaHue noas

1 6ant Tun naketa, AN AaHHOTO nakeTa = OxOA

4 6anta CeTeBOW appec IAEKTPOCUETUMKE

4 6anta Maponb (Mo ymoayaHmto 111111, MOXHO U3MEHUTb Yeped naket 09)
4 6aunTa AUMUT aKTUBHOM MOLLIHOCTU AOMHOX€EHHbIW Ha 10 B BT

2 bauTa UUID 3anpoca

B oTBET Ha AaHHbIV NakeT yCTDOVICTBO OTNpPaBuT NakeT 6 u3 NPEAbIAYLLETO pa3Aena.
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11.3anpoc koHbUrypauuun yctporctea nepepaetca Ha LoRaWAN noprt 2.
Pasmep B 6aifTax OnucaHue noas
1 6aut Tun nakeTa, AN AaHHOTO naketa = OxOB
2 banTa UUID sanpoca

B oTBET Ha AaHHbIV NakeT yCTpOVICTBO OTMNPaBUT NaKeT 7 13 NPEeAbIAYLLIETO pa3aena.

12.3anuck cnucka cneuyanbHbix (MPaspHUYHbBIX) AHEW NepepaeTca Ha LoRaWAN nopt 2.

Pa3amvep B 6aitax OnucaHue noast

1 6ant Tun naketa, AAA AaHHOro naketa = 0xOC

4 6anTa CeTeBOM appeC INEKTPOCUETUMKA

40 6ant - 20 rpynn no 2 11 6aiT KoAMpyeT AeHb Mecsua oT 1 po 31

6anTa Ha OAMH AEHb 211 6aiT KOAMPYET NOPAAKOBBIN HOMep MecsAua oT 1 Ao 12
2 bauta UUID 3anpoca

B oTBET Ha AQHHbIN NAKET YCTPOMCTBO OTNPABUT NAKeT 6 U3 NPEAbIAYLLETO pasAeAa.

BanTtoBbIV COCTaB OAHOM FPyMnMbl KOAUPOBKKU AHS:

Pa3smvep B 6aiTax OnucaHue noas
1 6aunt AeHb MecAua o1 1 a0 31
Mecsu;
1 - aHBapb
2 - deBpanb
3 - maprt
4 - anpenb
5 - mam
1 6ant 6 - UIoHb
7 - UIOAb
8 - aBryct
9 - ceHTAOPDL
10 - okTA6pb
11 - Hos6pb
12 - pekabpb

MakcnMmManbHOE KOAMUYECTBO NPas3AHUUHBIX AHEN 20. ECAM AEHb HE 3aAaH, B MOASAX AEHb U MecsL,
CAeAYeT nepepaBatb 3HaveHua OxFF.

MNpumep: Co3aaTb CNUCOK U3 CAEAYIOLLIMX MPa3AHMYHbIX AHeW 1...5 aHBaps, 7 AHBaps, 23
deBpansa, 8 mapta, 1 mas, 9 masn, 12 1oHsa, 4 Hoabps, 30 pekabpsa, 31 pcekabps

Naker: 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 - Tun nakeTta

71BEC401 - nHAMBMAYaAbHbIN appec
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0101 - nepBoe sHBaps

0201 - BTOpOE AHBapS

2302 - 23 deBpans

FFFF - poeHb He Ha3HaueH

1221 - UUID

nnnnnnn

19



@ %) BE23
L)
Cns w A B C O N ©© T

6 NMPABUAA XPAHEHWNA N TPAHCITOPTUPOBAHWA

CUETUMKM AONXKHbI XPaHUTLCS B 3aBOACKOM YMakoOBKE B OTANAMBAEMbIX MOMELLEHMAX NpPU
Temnepatype oT +5°C po +40°C 1 OTHOCUTEABHOM BAAXHOCTU He Bbonee 85%.

TpaHcnopTMpoBaHWE CHETYMKOB AOMYCKAETCH B KPbITbIX TPY30BbIX OTCEKAX BCEX TUMOB Ha AOObIE

paccTosHuA npu Temnepatype o1 -40°C po +85°C.
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