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HacTtoslee pykOBOACTBO PACNPOCTRAHAETCA HA CHETYUKM DAEKTPOIHEPTUM
Mepkypmn 206 (Aaree — cHETYMK) COBMECTHOTO Mpom3BOACTBA OOO «HIMK «MHKOTEKE) M
OOO «Bera-ABCoAIO™ U ONPEAEAIET MOPIAAOK YCTAHOBKM M MOAKAIOYEHMS, A TAKXKE
COAEPXUT KOMAHAbI YIIPABAEHUS U OMMUCAHME AOYHKLMOHAAQ.

PYKOBOACTBO NPEAHA3ZHAYEHO AAF CMELMAAMCTOB, O3HAKOMAEHHbIX C MPABUACMM
BbIMOAHEHMS MOHTAXKHbIX PABOT B OBAACTU PA3AMYHOTO DAEKTPOHHOTO U
DAEKTPUYECKOTO OOOPYAOBAHMS.

AAa  obecneyeHuss YCTOMHYMBOM PAAMUOCBAIU MeXAy 6a3oBoM
CTAHUMEN U OKOHEYHbIM YCTPOMCTBOM pPEKOMEHAyeTca usberartb
YCTOHOBKM OOGOPYAOBOHUSI B MECTd, NpeACTaBAdiowMne cobou
HEeNnpPeoAOAMMbBbIE NpPEerpaabl AASl MPOXOXAEHUS PAAMOCUTHAAQ,
TaKue KAaK: GPMMUPOBAHHbIE NEPEKPbITUA M CTEHbl, MOABAAbHbIE
NOMELLEHUSA, MNOA3EMHbIE COOPYXEHUS U KOAOALbI, CTAAbHblE
Kopo6a u T.A.

Mpu pasBopayYMBAHMM CETU, BKAOHawwen B ceba OGoabwoe
KOAMMECTBO OKOHEYHbIX YCTPOUCTB, HEOBGXOAMMBIM 3ITAMOM
ABASETCS BbIMOAHEHME pPABGOT NO PAAMONAAHUMPOBAHUIO C
NPOBEAEHMEM HATYPHbIX SKCNEPUMEHTOB.
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Cyetymkm Mepkypui 206 npeAHA3HAYEHbI AAS MHOTOTAPUAOHOTO (A0 4 TAPMAOOB)
y4eTa AKTMBHOM U PEAKTUBHOM DHEPTMM B OAHODA3HBIX CETAX MEPEMEHHOTO TOKA
HOMMUHAAbHOM YyacToTom 50 L.

BHYTPU CHETYMKOB YCTAHOBAEH POAMOMOAYAb, OCYLLLECTBASIOLLLMI HOKOMAEHUE U
nepeAQyyy AGHHbIX CO CYETIMKA B CeTb LOROAWAN nocpeACTBOM PAAMOCBA3M HA
4aACTOTAX AMANA3oHA RU-868.

CYeTYMKM OCHALLLEHbI BCTPOEHHbIM PEAE OINPAHMUYEHMS MOLLIHOCTU, KOTOPOE
MOXET CPaBAThIBATL KAK MO BHYTPEHHUAM CODBITUIM, TAK M MO KOMOHAE C CepBepdal.

e e ——
Mepkypuii 206 PNOF04
(60 soru (m[ © O Wi

[=

PaAMOMOAEM CHETYMKA pABOTAET KAK YCTpoMCcTBO LORAWAN kaacca C.

MOKA3AHUSI CYAUTBIBAIOTCS C MPMOOPA YH4ETA C HAOCTPAMBAEMbIM MEPUOAOM: PA3 B
4AC, PA3 B CYTKM, PA3 B HEAEAIO UMAM PA3 B MeCLL. CYUTAHHbIE MOKA3AHUS COXPAHSIOTCS
B MAMATM PAAMOMOAYAS, 1 NepeAatoTcq B ceTb LOraWAN B COOTBETCTBMM C NEPUOAOM
nepeAqyn AQHHbIX. [leproA MOXET HOCTPAMBATLCA C KPATHOCTLIO 1 4AC, MO YMOAYAHUIO
NnepuoA NepeAaym paBeH 2 4aca. NepeAaya AQHHbIX OCYLLLECTBASIETCS B CAYHOAMHbIM
MOMEHT BPEMEHM BHYTPW BbIODPAHHOTO Nepmoad. Npu o4epeAHOM BbIXOAE HO CBA3b
YCTPOMCTBO HAYMHAET OTMNPABAATE HOKOMAEHHbBIE MAKETbI C MOKA3AHUIMM, OT CAMOTO
PAHHETO K COMOMY MO3AHEMY.

EcAM napameTp «3anpaLLmBATh MOATBEPXKAEHMEY BKAIOYEH, TO YCTPOMUCTBO OyAeT
OTMNPABASTE CAEAYIOLLMIM MAKET TOABKO MOCAE MOAYYEHUS MOATBEPXKAEHUS O AOCTABKE
NPeAbIAYLLLETO. ECAM TOKOE MOATBEPXKAEHME HE MOAYYEHO YCTPOMCTBO 30BEPLLAET
CEQHC CBs31 AO CAEAYIOLLLETO MO PACAUCAHMIO. MNPy STOM YCTPOMCTBO MPOAOAXKAET
COBUPATb AOHHbBIE COFAQCHO NEePMoAy COOPA AQHHBIX U 3AMUCBIBATH B MAMSTD.
HenepeAaHHbIe MAKETbI COXPAHAOTCS B MAMSATH CYETIMKA AO CAEAYIOLLLETO CEAHCA
CBA3M.
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[pu BLIKAKOYHEHHOM MAPAMETPE «3ANPALLMBATL MOATBEPXKAEHME), YCTPOMCTBO
OTMNPOBASIET B CETb BCE HAKOMAEHHbIE MAKETbI MO MOPIAKY C COMOrO PAHHETO AO
CAOMOTO MOCAEAHETO. [POBEPKM AOCTABKM MAKETOB B TAKOM PEXMME HET.
HenepeAaHHbIX MOKETOB B MAMSITU YCTPOMCTBA HE OCTAETCA.

HaCTpOMKM yCTPOMUCTBA OCYLLLECTBAAOTCA AMCTAHUMOHHO Yepe3 LoRaWAN.
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KAaacc To4HOCTM Npu yyeTe
OKTMBHOM SHEPIUM
BA30BbIM (MOKCUMMAABHbIM) TOK, A

HOMMHOABHOS YOCTOTA CceTH, L,
KoAmMyecTBO TapMdpoB
MOCTOAHHAA CHETYMKA, MMM./KBTH
YyBCTBMTEABHOCTb MO TOKY, % OT 16
AMQANA30H PABOYMX TEMNEPATYP,

Kaacc yctpomnctsa LoRaWAN
KoAmM4ecTBO KOHOAOB LORa
YAOCTOTHbIM NAQH

Cnoco® aKTMBALMM B CETU

[leproA BbIXOAQ HA CBA3b NO
VMOAYOHUIKO
[NeproA HOKOMAEHMS AQHHbIX MO

YMOAYQHMIO
O0ObeM NAMIATU AAT HOKOMAEHMS

NAKETOR
TN aHTEeHHbI LORA

HYBCTBUTEABHOCTb

ACGABHOCTb PAAMOCBS3M B MAOTHOM
AOQABHOCTb POAMOCBA3M B
HOMMHOABHAA MOLLIHOCTb

HOMMHOABHOE HAMPSXEHME, B
MNoTpebAseMas MOLLIHOCTb B LLEMM
ToKQ, B-A

MNoTpebAseMas MOLLIHOCTb B LLEMM
HanpsxeHumsa, Bt

Pasmepsbl kopnyca

5(60)
50
Ao 4
5000; 10000
0.4
-45...+70

C
16
RU868

OTAA
2 4Yaca (HacTpamBaeTcs)

1 Yac (HacTpamBaeTcs)

255 naoketos

BHYTPEHHSS
-138 dBm

AO 5 Km
AO 15 KM
25 MBT

230
0.5

2,5

154x105x72 mm

CyeTdmK 9BASETCS YCTPOMCTBOM KAacca C (Mo Kaaccmdomkaumm LORGWAN) m

0BeCcneymBaeT CAEAYIOLLMIA COYHKLUMOHAA:

o noaaepxka ADR (Adaptive Data Rate)

NOAAEPXXKA OTNPABKM MAKETOB C MOATBEPXKAEHMEM (HACTPAMBAETCH)
AMCTAHUMOHHOE YMPABAEHUE PEAE OTPAHMYEHMI MOLLIHOCTM
COXPAHEHME NAKETA B MAMSTU NPU HEBO3MOXKHOCTU AOCTOBKM
NPWBA3KA MOKA3AHUI KO BPEMEHU MO BHYTPEHHMM YHOCAM SAEKTPOCHETYMKA
BHEOYEPEAHOM BbIXOA HO CBAA3b MPU ONPEAEAEHHbIX COOBITUSAX

O O O0OO0OO0
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MEPBbLIM 3AMYCK

MNepeA NepBbiM 3AMYCKOM HEOBXOAMMO MPOMMUCATh KAKOYM YCTPOMCTBA HA
cepBepe. AAS BTOTO HY>KHO HAMTU HA YCTPOMCTBE/KOPOBOKE QR-KOA CAEAYIOLLLETO BUAQ:

o

OTCKOHMPOBATL €r0 M MOAYYUTb MHADOPMALIMIO:

e DevVEui

e DevAdd
e NwkSKey
o AppSKey
e AppEuI

e AppKey

BHECTM 3T AQHHbIE HO CepBepe.

NocAe 3TOro nNpum NOAQYE MUTAHMA HA CYETYMK DAEKTPOIHEPIMU PAAMOMOAEM
Ha4YMHAET permcTpaumio B cetm LORaWAN cnocobom OTAA.

YCTPOMCTBO OCYLLLECTBUT TPM MNOMbITKM MPUCOEAMHEHUS K CETM B HOACTOTHOM
amanasoHe RU-868. lMpu MOAYYEHMU MOATBEPXKAEHMA OKTMBALMKM B Ce€TM LORAWAN,
YCTPOMCTBO HOYHET PpABOTATH B OObIMHOM PEXMME.

MAPAAAEABHO PAAMOMOAEM HOYHET OMNPOC CYETYMKA M MOMbITAETCHS OTMPABUTb
nepsbit naketr. ECAM BCe MNOMbITKM PErmcTpaumm B CETUM OKAXKYTCA HEYAQYHbIMM,
POAMOMOAEM MPOAOAXKMT HOKOMAEHME AQHHbLIX M OYAET OCYLLLECTBAATL MOMbITKM
MPUCOEAMHEHUSI K CETU KAXKAbIM 4AC.

B pabote cyetumka Mepkypmi 206 eCTb BAXKHAS OCODEHHOCTb: CETEBOM AAPEC, MO
KOTOPOMY PAAMOMOAEM COBEPLLAET OMPOC cYeTimka. CeTeBor aAPEC CYETYMKA
MOXHO Y3HOTb MO 30BOACKOMY HOMEPRY YCTPOMCTBA, PACMOAOXEHHOMY HA KPBbILLIKE.
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Mpor NEPBOHAYOABHOM MOAKAIOYEHUM B MAMATU PAAMOMOAEMA HET CETEBOrO
AAPECA CYETYMKA. DTOT AAPEC HEODBXOAMMO YKA3ATh B MPUAOXeEHUM «loT Vega Pulsey
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npu AOBABAEHMU YCTPOMCTBA, B CTPOKE (MHAMBUAYOABHBIM AAPEC), KOK TO MOKA3AHO HA
CKPMHLLOTE HMXE.

PenaktupoBaHue ycTpoiucTea Mepkypuia 206

HazeaHwe O6weKTa Anpec O6LekTa
Bera-AGcomoT Kuposa 113/1
MNomeleHuwe Hazeanue npuGopa
CTeHn Mepxypuid 206
Panuomonem LigeT Kon. Tapugos
SEEB_Mercuty - I - 4 B
CoCTORHME YCTPOWCTES o KomwuecTteo ga3
B 3ucnnyaTaimm |E| @ OpnodazHuil © TpexdpazHwii
Monens NpUEopa yueTa 33BONCKOA HOMED NPHUE0oP3E YYETE
Meprypuid 206 PNOFO4 30661877-17
Homep nuuescro cyeta Nara nosepiw
04.10.2019

MexnoeepouHER MHTEpEAN, NeT

10

Hanwuue pene

OTOBpaXaTh NPOEMAL MOLHOCTA

MHMEMITYanEHIA afipec

0661877

[ yeenomnenms o TPEE‘{ VIHANE MAYaNEHBIR agpec

OnNWCaHWe YCTPOWCTEa
Meprypwid 206, NONMOBpeMeHHEIR TECT

OTMeHa COoXpaHHTh

MocAe TOro, KaK aApec ObIA 3AMMCOH HEOBXOAMMO MOCACATb HO PAAMOMOAEM
AOBYIO KOMOHAY MAM 3AMPOC, TAOK KOK ALDAF KOMOHAQ MAM 3AMNPOC COAEPXMT CETEBOM
OAPEC CHETYMKA. POAMOMOAEM MOAYHUT KOMAHAY M COXPAHUT CETEBOM AAPEC
CHYETYMKA B CBOEM MAMSITH, HTO AQCT EMY BO3MOXHOCTb ONPALLUKMBATL CHETYMK MO STOMY
aApecy.
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OTNPaBUTL 3AMPOC MOXHO M3 MPUAOXKEHMS «lOT Vega Pulsey, HaXXAB OAHY U3
KHOMOK, MPUBEAEHHbIX HO CKPUHLLIOTE HUXE.

4 oKkTaGpA 2029 1.

n Pene
a
[ |

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

[Nokazanmua Ha Hauano nepwmona
lNokazanms Ha KoHEL Neproaa
MoTpetneno

Cpeauss Temneparypa

Komwectso cotummi

KomwaecTtso Tpesor

o Tekylume NokazaHua & Temnepatypa

193.1600 KBT-u 35°C
[14.00.18 14:35)

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

e

Hert

‘ YBeloMNeHuA O TpeBorax
BrixnmoueHo

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

4

0

Ecan ceTeBou aApec He YKAa3adH MAU YKA3AdH HenpaBUAbHO, TO
PAAUOMOAEM HE CMOXEeT ONPOCHUTb CHETHYUK U 5YAeT NPUCBIAATD

nakKkeTbl C NYyCTbiIMU CTPOKAMU

EcAM ceTeBOM QApPEC CYETYMKA YyXKe ObIA 3aNMMCAH B MNAMATb PAAMOMOAEMO
HEBEPHO, €CTb BO3MOXXHOCTb M3MEHMTb €ro, OTNPABMB NAKET Ne? (CMm. pasaea OnmucaHue
MPOTOKOAO OBMEHAQ)

OnNUcaHme YaCTOTHOIO MAQHA CYETYMKA:

HACTOTHbIM MACQH KaHaA Hacrota MoayAaLms
5 868.9 MultiSF 125 kHz
RU-868 2 869.1 MultiSF 125 kHz
RX2 869.1 SF12 125 kHz

10
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B ACGHHOM PO3AEAE OMMCAH MPOTOKOA OOMEHA ACGHHBIMM PAAMOMOAEMA C CETHIO

LoRaWAN.

PAAMOMOAEM TMEPEAAET MAKETbI CAEAYIOLLNX THUTTOB.

' B noaax, cocTosilux M3 HECKOAbKUX OAUT, UCMOAb3yeTCS NOPAAOK
s CAepoBaHus little endian

1. MHGbopMaALMi O CYETYMKE (FeHEeEPUPYETCS MO BPEMEHM UM MNPU HACTYMAEHMU
cobbITni) nepeaaetcd Ha LoORAWAN nopr 2.

Pasmep B 6antax
1 6amt
4 6auta

4 6amTa

1 oamt
1 6amt
1 oamt

1 oamr

4 6amta
4 6amTa

2 6auTa

4 6aunta
1 6aut

4 6amta
2 bauta
2 bauta

OnucaHue noas

TUN NOKeTa, AAS AOHHOTO MAkeTa = |

CepumnHbIM HOMEP SAEKTPOCHETIMKA

Bpems dopMHMPOBAHMS MAKETA, ECAM MPUYMHA MEPEAQYM «MNO
BPEMEHM) UAM (MO 3AMNPOCY.

Bpems HaCTynAeHMs COBbITUA, ECAM MPUYMHA MEPEAQHM OAHO U3
cobbithi (unixtime UTC cyeTtyimka)

Moaenb cyetimka: 3 — Mepkypui 206, 4 — Mepkypum 200
KoamyecTtso dbas y cyetymka: 1, 3

KoamyecTtso Tapmdoos: 1 -4

HaAmdme peae orpaHuUY4EHUI MOLLLHOCTH

HE NOAAEPXMBAETCSH CHETYUMKOM, BCETAA « 1)

AQTQ BbINYCKA CEPUMHOTO M3AEAMSI B doOopMaTe unixtime
Bepcua NO cHétymka

KoadbdpmumeHT TpaHchopmaLim (YMHOXEHHBbIM Ha 100)
HE MOAAEPXMBAETCSH CHETIMKOM, BCeraa OxFFFF

TekyLme NOKA3AHUSA CYETYMKA (KAK HO AMCTIAEE) B BT
TemnepaTtypa BHYTPU CYETYIMKA OT — 127 A0 +127
TekyLLee COCTOsHME (BUTOBOE MOAE)

MPUYMHA NepeAqym NakeTa (BUTOBOE NOAE)

UUID 3anpoca

CYETYMK COAEPXMT B cebe BCTPOEHHbIE YACHI C KAAEHACPEM, BPEMS U AATA HA
KOTOPbIX 30ACIKOTCA MPM TMPOMU3BOACTBE, A TAKXKE MOrYT ObiTb CKOPPEKTUPOBAHbLI B

npoLecce 3KCMNAYaTAUMM.

POPMMPOBAHME TMOKETOB C  TEKYLLUMMM MOKAZAHUAMM

MPOUCXOAMT B MOMEHTbI BDEMEHM, KPATHbIE 30ACHHOMY B HACTPOMKAX NepuoAy cbopa

ACQHHbIX:

e  AAS MHTEPBAAAQ 1 4AC: CYMUTLIBAKOTCS MOKA3AHMA HO HA4YAAO TEKYLLLETO YACQA;

e AAS MHTEPBAAQ 6 HOCOB: CYMTLIBAIOTCA NMoKa3zaHug Ha 00:00, 06:00, 12:00, 18:00;
e AA9 MHTEPBAAQ 12 HOCOB: CHMTLIBAOTCS Noka3aHmg Ha 00:00, 12:00;

e AA9 UHTEPBAAQ 24 HOCA: CYUTLIBAKOTCS NOKA3AHMA HA 00:00 TEKYLLMX CYTOK.

o AA9 UHTEPBAAQ |

HEAEAS: CYUTBIBAKOTCS MOKA3aHMs B 00:00 TOro AHS HEAEAM,

KOTOPbIM YKA3AH B HOCTPOMKAX (HANPUMEP, 2 — BTOPHWMK);

1
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e AA9 UHTEPBAAA 1 Mecal,: CYUTbIBAOTCH NoKa3aHmg B 00:00 TOro 4YmcAa mecaua,
KOTOPOE YKA3AHO B HACTPOMKAX (YMCAO OT 1 AO 28).

PacLumdopoBKa BUTOBOTO MOAS «TekyLLee COCTOAHMEN

but OnucaHue noas
0 Bur COCTOSIHME KAEMMHOM KPbILLIKM
HE MOAAEPXMBAETCS CHETIMKOM, BCETAQ PABEH 1
1 6urt COCTOgHME KPBbILLIKM KOPMNyCa:
0 — oTKpbITO
1 —30KpbITa
2 Ut CocCTO9HME peAEe OrPAHUYEHMA HATPY3KM:

0 — noAQHa OrpaHMYEHA
1 — 3Heprmg noaqeTcs

ECAM CYETYMK HE MOAAEPXKMBAET KAKYIO-AMOO COYHKLMIO COCTOAHMA, TO BCErAQ
npeaaetcq 1.

PacLumdopoBKa OUTOBOTO MOAS «pUYMHO NepeAayM NAKETAN

BuTtbl [43210] OnucaHue noas

00001 Mo BpemeHu

00010 BCKPbITME KAEMMHOM KPbILLIKM

00011 BcKpbiTME KOpnyca

00100 Bo3aenCTBME BHELLIHMM MATHUTHBIM MOAEM
00101 MNoTteps doa3bl

00110 MHBEPCUS doa3bl

00111 CpabaTbiBaHWE peAEe OrPAHUYEHMS

01000 MpeBsbiLUeHMEe HAMPSXKEHMS No doase A
01001 MpesbiLLEeHWE HaNPXeHus No doase B
01010 MpeBbiLLEHME HANPSXKeHWs no doase C
01011 [MpeBblLLUEHWME AMMMTA MOLLIHOCTU

01100 MpeBbiLLUEHUE AUMMUTA AKTUBHOM MOLLIHOCTM
01101 MpesbiLLEHUE AMMUTA SHEPTUM MO TAPUDY 1
01110 MpeBbiLLEHNE AMMUTA DHEPTUM MO TAPUAY 2
01111 MpeBsbiLLEHNE AMMUTA SHEPTUM MO TAPUDY 3
10000 MpeBbILLEHWE AUMUTA DHEPTUM NO TAPUADY 4
10001 Pa3psA BCTPOEHHOM BATAPEN DAEKTPOCHETYMKA
10010 OTKAIOHEHME DAEKTPOMUTAHUS CHETYMKA
10011 Mo 3anpocy

10100 BKAIOYEHME DAEKTPOMUTAHUS CHETYMKA

2. NakeT MIHOBEHHbIX 3HA4YeHUM NepeaaeTcd Ha LoORAWAN nopT 2.

Pasmep B 6anTax OnucaHue noas
1 6aut Tun NakeTa, AA AQHHOTO NAKEeTA = 2
4 6aunta CepPUMHBIM HOMEP DAEKTPOCHETYMUKA

Bpemst CHATUSA MOKA3AHWM, MEPEAQBAIEMbIX B AGHHOM MNAKETE

4 6anta (unixtime UTC cyeT4mka)

12
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1 6aut KoAmyecTso doas cyeTimka

2 6amta Hanps>keHue doasbl A YMHOXEHHOE Ha 10

2 6anta Hanps>xeHne doasbl B ymHoOXeHHoe Ha 10

2 6bauta HanpsxeHue doasbl C ymHOXeHHOE Ha 10

2 6amta Tok doasbl A YMHOXEHHbIM Ha 100

2 6bamta Tok doa3sbl B yMHOXEHHbIM Ha 100

2 6bauta Tok doasbl C yMHOXeEHHbIM HO 100

4 6aunta MOLLIHOCTb OKTMBHAS NO doase A B BT

4 6auta MoLLHOCTb aKTHMBHAS NO doa3e B B Bt

4 6auta MoLHoCTb akTiBHAS No doase C B BT

4 6aunta MOLLIHOCTb PECAKTMBHAS MO doa3e A B Be A

4 6auta MoOLLLHOCTb peakTMBHOA MO doase B B Be A

4 6auta MoLHoCTb peakTreHas Mo doase C B B A

| B KoadbdpumumeHTt MOLLIHOCTH doasbl A YMHOXEHHbIM Ha 100
HE NOAAEPXKMBAETCY CYETYMKOM, BCeraa OXFFFF

| Gl KoadocbmumeHt MOLLIHOCTH doa3bl B yMHOXEHHbIM HO 100
HE NOAAEPXMBAETCYH CYETYMKOM, BCeraa OXFFFF

| Bar KoadbdpumumeHt MOLLIHOCTH doasbl C YyMHOXEHHbIM Ha 100
HE NOAAEPXKMBAETCS CYETYMKOM, BCeraa OXFFFF

2 6baunta UUID 3anpoca

MrHOBEHHbIE 3HAYEHMI CHUMAIKOTCA B MOMEHT 3AMPOCA AQHHOTO NAKETA OT
CHETYMKA.

3. Ot1BeT Ha 3anpoc BHellHen SCADA B NPO3PAYHOM peXMME PaboTbl MOAEMA
nepeaaetcd Ha LoORAWAN noprt 2.

Pasmep B 6anTax OnucaHue noad

1 6aut Tun NakeTa, AA9 AQHHOTO NakeTa = 3

2 6bamta OOBLLUMM PA3MEP MNPUHATOrO NAKETA AQHHbIX

1 6aumt Pasmep nepeAaBaemMoro naketa

1 6aut MopPSAKOBbIM HOMEP MEPEACBAEMOrO NaKeTa
1 6aunt KoAM4eCTBO MOKETOB (BCErO NOKETOB)

He 6oaee 41 6ant AQHHbIE

4. NoKA3aHUA CHETYMKA PACLUMPEHHbIE MO Tapmdoam nepeasaeTcis Ha LORaWAN nopt

2.
Pasmep B 6anTax OnucaHue noas
1 6aut TN NakeTa, AA9 AQHHOTO NAKeTa = 4
4 6aunta CepPUMHBIM HOMEP DAEKTPOCHETYMUKA
- Bpems CHATUA MOKA3AHMM, MEPEAABOEMbIX B AOHHOM NaKETE
4 6amnta s
(unixtime UTC cyeT4mka)
1 6aut KOAMYECTBO MCMOAB3YEMBIX TAPUTDOB
1 6amt AKTMBHbIM TOPUAD: 1 - 4

13
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14

2 baunta

4 6amta
4 6aunta
4 6aunta
4 6amta
4 6aunta
2 bauta

CJ

KoadbdpmumeHT TpaHchopmauim (YMHOXEHHbIM Ha 100)
HE NOAAEPXMBAETCYH CYETYMKOM, BCeraa OXFFFF

TekyLLme MOKA3AHMA CHETYMKA, CYMMA BCEX TAPMADOB B BT 4
SHeprug no Tapudpy 1 (cymma doas) B BTy

SHeprug no Tapmddy 2 (cymma doas) B BTy

SHeprug no Tapudpy 3 (Cymma doas) B BTy

SHeprug no Tapudoy 4 (Cymma doas) B BTy

UUID 3anpoca

5. MPOdOUAb MOLLIHOCTU (ECAM BKAIOYEH, TO MEPEAAETCS PA3 B HOC M COAEPXUT ABE
NOAYYQCOBKM) NepeaaeTcs Ha LoORaWAN noprt 2.

Pasmep B 6antax
1 6amt
4 bamnta

4 6anta
1 6ant
1 6ant
4 6anta

4 6amTa
4 6amta
4 6auTa

4 6anta
1 6ant
1 6ant
4 6anrta

4 6amTa
4 6amta

4 6auTa

2 6auta

6. OTBET HA MOAY4YEHME

Pasmep B 6antax
1 6amt
4 6aunta

1 oamr

2 6auta

OnucaHue noas

Tun NakeTa, AA3 AOHHOTO NakeTa = 5

CepumnHbIM HOMEP DAEKTPOCHETHMKA

Bpemsa CHATMA NepBOM MOAYHYACOBKM, MEPEAABAEMON B AOHHOM
nakete (unixtime UTC cyetumka)

MNepuoa ycpeaHeHms, sceraa OxFF

MNoumedaHne (0 — AOHHbIE eCTb, 1 — CHYETYMK HE PABOTAA HA
AQHHOM MHTEPBAAE BPEMEHM)

A+, OKTUBHAS SHEPTMA, NPIMAd, B BTH

A- +, OKTMBHQS DHEPrMg, 00paTHAS, B BTy

HE MOAAEPXMBAETCH CHETIMKOM, BCeraa OxFFFFFFFF

R+ peakTMBHOS SHEPIMA, MPIMaAd, B BOP 4

HE NOAAEPXMBAETCH CYETYMKOM, BCeraa OXFFFFFFFF

R-, peakKTMBHOA SHEpPrMa, OBPATHASY, B BAP

HE MOAAEPXMBAETCH CHETIMKOM, BCeraa OxFFFFFFFF

Bpems CHATMS BTOPOM MOAYHOCOBKM, MEPEACBAEMOM B AQHHOM
nakete (unixtime UTC cyetumka)

MNepuoA ycpeaHeHs

MNoumeyaHme (0 — AOHHbIE €CTb, 1 — CHYETYMK HE PABOTAA HA
AQHHOM UHTEPBAAE BPEMEHM)

A+ OKTMBHAOS SHEPIMA, MPIMas, B BT*y

A- +, OKTMBHAS DHEPIMG, OOPATHAOS, B BT

HE MOAAEPXMBAETCSH CHETIMKOM, BCeraa OxFFFFFFFF

R+ peaKTMBHAS SHEPIMY, NPIMAs, B BAP Y

HE NOAAEPXMBAETCH CHETYMKOM, BCeraa OXFFFFFFFF

R-, peakKTMBHAOA SHEPrMga, OBPATHAS, B BAP

HE MOAAEPXMBAETCH CHETIMKOM, BCeraa OxFFFFFFFF

UUID 3anpoca

3anNpoca (KBUTAHUMS) nepeaaeTtcsd Ha LoORaAWAN nopr 2.

OnucaHue noas

TN nakeTa, AAS AOGHHOTO NakeTa = 6

CepumnHbIM HOMEP DAEKTPOCHETYMKA

Pe3yAbTAT BbINOAHEHMS 3AMNPOCA:

0 — oumbka

1 — BbIMOAHEH

2 — 3aMPOC HE MOAAEPXKMBAETCA AGHHBIM CHETYMKOM
UUID 3anpoca
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7. TekyLLas KOHAOUIYpPALMa YCTPOMCTBA NnepeaaeTcsd Ha LORaWAN nopr 2.

Pasmep B 6anTax
1 6ant

4 6amta

2 6anta

1 6amt

1 oamt

1 oamr

4 6amTa
4 6amTa

OnucaHue noas

TN NoKeTa, AAS AOHHOTO nMakeTa = 7
CepumnHbIM HOMEP SAEKTPOCHETYMKA
[NeproA BbIXOAQ HO CBA3b B HOCAOX

PAQr paspeLleHns nepeaaym cobbiTui

0 — 3anpeLueHo

1 — paspelleHo

PAQr paspeLLeHns nepeAa4m MNOAY4aCOBOK
0 — 3anpeLueHo

1 — paspellueHo

PAQr OTAPABKM MAKETOB C MOATBEPXKAEHUEM
0 — ©€e3 NOATBEPXKAEHMUS

1 — C NOATBEPXKAEHMEM

AUMMT MOLLLHOCTH B BT

AUMMUT BHEPIMUM B BT*Y

HakonAeHue nakeToB MHopMmaumn 06 IAEKTpoCcHEeTHUKE

1 oamt

1 6amt

1 oamt

0 - HET HOKOMAEHMUS

1-14ac

2 — 6 4acoB
3-124acos
4 - 24 yaca
5—-Heaend
6 — mecsL,

AEHb HEAEAM, ECAM NEPUOA HEAEAS:
0 — exxeHeAeAbHble OMPOCHI OTCYTCTBYIOT
1 — MOHEeAEAbHUK

2 — BTOPHMK
3 -cpeaa

4 —yeTtBEPT
S — NaTHULG
6 — cybbota

7 — BOCKpeceHbe
AEHb MeCHLLQ, ECAM NEPUOA MECHLL:
0 — eXXeMeCqa4HbIE OMPOChI OTCYTCTBYIOT

1...28 — YNCAO MeECALLD, B KOTOPOE MPOUCXOAMT OMPOC

HakonAeHue NaKeToB C 3HEepruein HApAcTAIOLLUM UTOTOM

1 6amt

1 6amt

0 - HET HOKOMAEHMUS

1-14ac

2 — 640cCosB
3-124acos
4 - 24 yaca
5 —Heaend
6 — mecsL,

AEHb HEAEAM, ECAM MEPUOA HEAEAS:

0 — exXkeHeAeAbHble OMPOCHI OTCYTCTBYIOT
1 — MOHEAEAbHUK

2 — BTOPHMK

3 -cpeaa
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1 6amt

1 oamt

1 6amt

1 oamt

2 6auta

g BE=a
4 —yeTBepr
S5 — natHmua
6 — cybborta

7 — BOCKpeceHbe

A€EHb MECHLQ, ECAM MEPUOA MECHLL

0 — eXxemeca4Hble OnMpOoChl OTCYTCTBYIOT

1...28 — YUCAO MeCHLQa, B KOTOPOE MPOUCXOAUT OMPOC

HakonAeHue NaKkeToB ¢ MFHOBEHHbIMU 3HAYEHUAMU

0 - HET HOKOMAEHMS

1-1Tuyac

2 — 6 4acos

3-124acos

4 - 24 yaca

S5 — HeAeAd

6 — mecHl,

AEHb HEAEAU, ECAU NEPUOA HEAEAS:

0 — exxeHeAeAbHble OMPOCHI OTCYTCTBYIOT
1 — MOHEeAEAbHUK

2 — BTOPHMK

3 -cpeaa

4 —yeTtBEPT

5 - natHmua

6 — cybbota

7 — BOCKpeceHbe

AEHb MeCHLLQ, ECAM NEPUOA MECHLL:

0 — exxemeca4Hble ONpPOChI OTCYTCTBYIOT
1...28 — YUCAO MeCaLa, B KOTOPOE MPOUCXOAMT OMNMPOC
UUID 3anpoca

ECAM KOKOM-AMBO MAPOAMETD CYETYMKOM HE OTAQETCSH, BO3BPALLLAETCH
3HOYEHUE
ABYXDOMTOBOM 1 TOK ACAEE

OXFF  AAf  oaHOOOMTOBOM nepemeHHoM, OxFFFF  AAg
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PAAMOMOAEM MPUHUMAET MAKETBl CAEAYIOWMX TUMOB

I. Tun naketa 1 3ape3epBrpoBaAH

2. 3anpoc MHpopMaALMM O cHeTYMKe nepeaaeTcd Ha LoRaWAN nopr 2.

Pasmep B 6anTax OnucaHue noad

1 6aut Tun NakeTa, AA AQHHOTO NAKeTa = 2
4 6aunta CeTeBOM AAPEC IAEKTPOCHETYMKA

2 6baunta UUID 3anpoca

B oTBET HO AQHHbIM NAKET YCTPOMCTBO OTMPABUT MAKET 1 M3 MPEAbIAYLLLETO PA3AEAQ.

3. 3anpoC MIHOBEHHbIX 3HOYEHMM NepeaaeTcd Ha LoORaAWAN nopr 2.

Pasmep B 6antax OnucaHue noas

1 6amt Tun NaKeTa, AAS AQHHOTO nakeTta = 3
4 6amta CeTeBOM AAPEC SAEKTPOCHETIMKA

2 6auta UUID 3anpoca

B OTBET HO AQHHbIM MAKET YCTPOMCTBO OTNPABUT MAKET 2 M3 MPEAbIAYLLLETO PA3AEAJ.

4. 30NpoC AQHHbLIX B NPO3pPAYHOM pexmme BHeluHen SCADA nepeacetcs Ha
LoRaWAN nopr 2.

Pasmep B 6antax OnucaHue noas
1 6aut TUM NOKETA, AAY AOHHOTO MakeTa = 4
He boaee 255 6auT AQHHbIE

B OTBET HO AQHHbIM NAKET YCTPOMCTBO OTAPABMUT (B 3ABUCUMOCTM OT OObEMA ACHHbIX)
OAMH MAM HECKOABKO MAKETOB 3 M3 MPEAbIAYLLLETO PA3AEAQ.

5. 3anpoC NOKA3AHWIKM PACLUMPEHHBIX MO TAPMAOAM nNepeaaetca Ha LoORaWAN noprt

2.

Pasmep B 6anTax OnucaHue noas

1 6aut TN NakeTa, AA1 AQHHOTO NAKeTa = 5

4 6auta CeTeBOoM AAPEC IAEKTPOCHETYMKA
Trn 3HOYEHMM:
0 — HO MOMEHT 3aMpoca

1 6amt 1 — 3HAYEHME 13 CYTOYHOTO XXYPHOAAG (HE MOAAEPXMBAETCS
CYETYUKOM)
2 — 3HAYEHME MECSYHOTO XXYPHAAC
Bpemst CHATUS MOKA3AHMM, 3aMPALLMBAEMBbIX B AQHHOM MAKETe

4 6aunta (unixtime UTC cyeT4nka) — AOAXHO ObITb B MPEAEAQX
30MPALLMBAEMOro MeCsLLA

2 6aunta UUID 3anpoca
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B OTBET HO AQHHbIM NAKET YCTPOMCTBO OTMPABUT NAKET 4 13 NPEAbBIAYLLLETO PA3AEAD
C MOKA3AHUIMM HO MOMEHT MOAYHYEHMS 3AMPOCA, AMOO U3 XYPHAAC B COOTBETCTBMM C
30MPALLUMBAEMbIM MEPUOAOM.

6. KOMAHAQ YNPABAEHUA PEAE OINPAHUYEHUNI MOLLLHOCTM nepeaaeTcd Ha LoORaWAN

nopr 2.

Pasmep B 6antax OnucaHue noas

1 6aur T1n NaKeTa, AAS AQHHOTO NAKeTa = 6

4 6auta CeTeBOM OAPEC DAEKTPOCHETYMKA
3HAYEHME KOMAHADI:

1 6aut O — BbIKAKOYMTb
1 — BKAIOYMTD

2 6baunta UUID 3anpoca

B OTBET HO AQHHbIM MAKET YCTPOMCTBO OTNPABMT KBUTAHLMIO (NAKeT é) 13
MNPEAbIAYLLLETO PA3AEAQ.

' AQHHAS KOMOHAQ BbIMOAHSIETCS CHETYMKOM C 30AEPXKON B HECKOABKO
e  CEKYHA

/. Tun naketa 7 3ape3epBrpOBAH
8. Tun naketa 8 3ape3epBUpPOBAH

9. KoHdourypartop LoRa-moaema nepeaaetrcd Ha LORaAGWAN nopr 2.

Pasmep B 6anTax OnucaHue noa
1 6amt T1n NakeTa, AA9 AQHHOTO NakeTa = 9
4 6aunta CeTeBoM AAPEC IAEKTPOCHETIMKA (MHAMBUAYOAbHbIM QAPEC)
2 6anta Mepuoa BbIXOAQ HO CBS3b B YOCAX
4 6auta [TapOAb (HE MCMOAb3YETCS)

PAQr paspeLleHns NepeAayn cobbITmM
1 6aurt 0 - 3anpeLLeHo

1 — paspelleHo

PAATr pA3PELLEHMS NEPEAQYM MOAYYOACOBOK
1 6aur 0 - 3anpeLleHo

1 — paspelLlueHo

PAAT OTMPABKM MAKETOB C MOATBEPXKAEHMEM
1 6amt 0 — 6e3 NOATBEPXKAEHMS

1 — C NOATBEPXKAEHMEM
HakonAeHue NnakeToB MHCPOPMALUN O SIAEKTPOCHETHUKE
0 - HET HOKOMAEHMS
1-1u4ac
2 — 6 4acos
1 6aut 3-124acos
4 - 24 yaca
5 — HeAeAs
6 — mecsL,
1 6aiT AEHb HEAEAU, ECAM NEPUOA HEAEAS:
0 — exxeHeAeAbHblE OMPOCHI OTCYTCTBYIOT
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1 oamt

1 6amt

1 oamr

1 6amt

1 oamt

1 6amt

1 6amt

2 banta

gj BE=3
1 — MOHEAEAbHUK
2 — BTOPHMK
3 -cpeaa
4 —vyeTBEPT
S5 — NATHULLO
6 — cybbota

7/ — BOCKPECEHbE

AEHb MeCHLLQ, ECAM NEPUOA MECHLL:

0 — exxemMecCq4Hble OMpPOChl OTCYTCTBYIOT

1...28 — YNCAO MeCALLO, B KOTOPOE MPOUCXOAMT OMPOC

HakonAeHue nakeTos C 3Heprueﬁ HapacTaruwmmMm UTOrom

0 - HET HOKOMAEHMUS

1-1uac

2 — 640cCoB
3-124acos
4 - 24 yaca
5 —Heaend
6 — MmecHL,

AEHb HEAEAUM, ECAM MEPUOA HEAEAS:
0 — eXXeHeAeAbHblE OMPOCHI OTCYTCTBYIOT

1 — NOHEAEABHMK
2 — BTOPHMK

3 —cpeaa

4 —veTBEpPr

5 — natHmua

6 — cybborta

7/ — BOCKPECEHbE

A€EHb MECILQ, ECAM MEPUOA MECHLL:

0 — exXkeMeCa4Hble OMpPOChl OTCYTCTBYIOT

1...28 — YUCAO MeCiLa, B KOTOPOE MPOUCXOAUT OMPOC

HakonAeHue NaKkeToB C MTHOBEHHbIMU 3HAYEHUAMMU

0 - HET HOKOMAEHMUS

1-14ac

2 - 64acoB
3-124acos
4 - 24 yaca
5—-Heaend
6 — mecsL,

AEHb HEAEAM, ECAM NEPUOA HEAEAS:
0 — exxeHeAeAbHblE OMPOCHI OTCYTCTBYIOT

1 — MOHEeAEAbHUK
2 — BTOPHMK

3 -cpeaa

4 —yeTtBEPT

5 — natHmua

6 — cybborta

7 — BOCKpeceHbe

AeHb MECHALA, ECAM MEPUOA MECSHLL:

0 — exXxemeca4Hble OnMpOoChl OTCYTCTBYIOT

1...28 — YUCAO MeCiUa, B KOTOPOE MPOUCXOAUT ONMPOC
UUID 3anpoca

B OTBET HO AQHHbIM MAKET YCTPOMCTBO OTNPABUT MAKET 6 M3 MPEAbIAYLLLETO PA3AEAJ.
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10. 3anpoC HA M3IMEHEHME PEXMMA PYHKUMOHUPOBAHUA PEAE OTPAHMYEHMUS
MOLLLHOCTUK NepeaaeTcd Ha LoORAWAN nopr 2.

Pasmep B 6anTax OnucaHue noas
1 6aur TN NakeTa, AAS AQHHOTO nakeTa = 0x0A
4 6aunta CeTeBOM AAPEC IAEKTPOCHETIMKA
4 6auta [1apOoAb (HE MCMOAb3YETCS)
- AUMMUT OKTMBHOM MOLLIHOCTU, AOMHOXEHHbIM HAO 10 B BT —T. €.
4 6amta

3HOYeHUe AOAXHO GbiTb KpaTHO 10
2 6baunta UUID 3anpoca

B oTBET HO AQHHbIM NAKET YCTPOMCTBO OTMPABUT MAKET 6 M3 MPEAbIAYLLLETO PA3AEAQ.

11. 3anpoc KoHdourypaumm yCTporucTea nepeaaetca Ha LoORaAWAN nopr 2.

Pasmep B 6antax OnucaHue noas
1 6amTt Tun NakeTa, AAs AQHHOro naketa = 0x0B
2 6bauta UUID 3anpoca

B oTBET HO AQHHbIM NAKET YCTPOMCTBO OTMPABUT MAKET 7 M3 MPEAbIAYLLLETO PA3AEAQ.

12. 3anmMcb CNMCKA CMEUMOAAbHbIX (MPA3AHMYHBIX) AHEW nepeadaeTcs Ha LORAWAN
nopr 2.

Pasmep B 6antax OnucaHue noas

1 6aur Tun nakeTa, AAS AQHHOTo naketa = 0x0C

4 6amta CeTeBOM AAPEC SAEKTPOCHETIMKA

40 6amT — 20 rpynn o 2 1 6aMT KOAMPYET A€Hb MecsLa oT 1 A0 31

OaMTA HO OAMH AEHb 21 6ANT KOAMPYET NOPAAKOBLIM HOMEP MecaLa oT 1 Ao 12
2 6baunta UUID 3anpoca

B oTBET HO AQHHbIM MAKET YCTPOMUCTBO OTMPABUT MAKET 6 M3 MPEABIAYLLLETO PA3AEAQ.
BAMTOBLIM COCTAB OAHOM IPYMMbl KOAMPOBKM AHS:

Pasmep B 6antax OnucaHue noas

1 6amTt AeHb mecsaua ot 1 A0 31
Mecau:
1 — aHBOpPb
2 — dpbeBpaAb
3 — MapT
4 — anpeAb
S5 —man

1 6amt 6 — UIOHb
7 — UIOAb
8 — aBrycr
9 — CeHTAbPb
10 — okT96pPb
1T —Ho90pPb
12 — Aekabpb
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MOKCUMAABHOE KOAMYECTBO MPA3AHUYHBIX AHEN 20. ECAM A€Hb HE 3AAQH, B MOAAX
AEHb U MECHLL CAEAYET NEPEAABATL 3HAYEHMS OXFF.

Npumep: Co3AATb CMIMCOK M3 CAEAYIOLLLIMX MPA3AHMYHbIX AHEM 1...5 dHBAP4, 7 GHBAPS,
23 dbeBpang, 8 mapTta, 1 mas, 9 mas, 12 moHs, 4 HoaBpP4, 30 Aekabps, 31 Aekabps

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

OC - Tvn naketa
71BEC401 - MHAMBMAYQABHbBIM QAPEC
0101 - nepsoe aHBAPH

0201 - BTOpOE dHBAPA

2302 - 23 doeBpaAs

FFFF - AeHb HEe Ha3Ha4YeH

1221 - UUID
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CUYETYMKM  AOAXKHBI  XPAHMTBCA B 30BOACKOM  YMNAKOBKE B  OTAMAMBOEMBbIX
nomeLLLeHmax npm temnepartype ot +5°C A0 +40°C 1 OTHOCUTEABHOM BAOXKHOCTM HE

boAee 85%.

TPOHCNOPTUPOBAHME CHETYMKOB AOMYCKAETCA B KPbITbIX MPY30BbIX OTCEKAX BCEX
TMNOB HA ALOBObIE PACCTOSHMS NPU TemnepaType ot -40°C Ao +85°C.
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