©
¥ MHKOTEKC

AAAAAAA

CYETYMK SAEKTPUHECKOUM SHEPTUI
OAHOPA3HbBIN SAEKTPOHHbIM

MEPKYPUI 206

Bepcud 2.0

2018



6]
WvHkoTEKC ) BE2A

oL A o PSSP 3
1T OTTMCAHUE U TIPUHLMIT PABOTDBI ....oiiiciectecte ettt ettt et s eesttesetesaaessaesaeseaessaasssesssassseessesnsesnsesssesssenssennns 4
2 TEXHUHECKUE XAPAKTEPUCTUKI ...ttt et eette e e ve e s vae e tveestvaassteaestaeeasaeessaaessasensseessseanssassssessnseen 6
3PABOTA C YCTPOMCTBOM ...ttt sttt s st s et s s sess s sessssseseesssassseesssasasaseseas 7
TTEIOBBIN BATTYCK .eeuvveeereeeteeeereeeeteeeeseeesseeeeeeeeseeesesensesesseseessesesessaseseeseseassseassesenseseesessassseensesensessnsessasssesnsesensesensesenseeeens 7
A TIPOTOKOA OBMEHA ...ttt ettt ettt et e et et e te e e e be e ba e b e e be e ba e ss e ss e seasssasaeasaeasaesssesssesssesssesssesssennes 11
PaanomoAem NEPEATET MAKETbI CACAYIOLLMX TUMOB. ..vccccveeeeerreeeeirreeeeirreeeeeesreeeesisreeesssseesessssesesesssesssssssssssssens 11
POAMOMOAEM MPUHUMAET MAKETHI CACAYKOLLIMX TUTOB ..eieuiieeiteeiteeriteesteesseessteesueeesaseesseesseessseessseessseesnsaens 17
6 TIPABUAA XPAHEHUA U TPAHCTIOPTUPOBAHMG ...ttt et ettt evee e vae e eave s eavaeeavaeeavae s 22



[ )
[P vHkoTEKC 5) BE=23

HactodLiee pyKOBOACTBO PACMAPOCTPAHAETCH HO CHETYUKM DAEKTPOIHEPTUM
Mepkypmmn 206 (aaaee — cHETIMK) COBMECTHOTO Npom3BoACTBA OOO «HIMK «MHKoTEKT) U
OO0 «Bera-ABCOAOT 1 ONPEAEAFET MOPIAOK YCTAHOBKM 1 MOAKAIOYEHMS, O TAKXE
COAEPXMUT KOMOHABI YNPABAEHUS M ONMCAHME AOYHKLMOHAAQ.

PYKOBOACTBO NPEAHA3HAYEHO AAS CMELLMAAMCTOB, O3HOKOMAEHHbBIX C MPABUAAMM
BBIMOAHEHMS MOHTAXKHbIX PABOT B OBAACTU PA3AMYHOTO SAEKTPOHHOIO M
DAEKTPUYECKOTO OOOPYAOBAHMS.

AAs o6ecnevyeHus NPABUMAbHOIO (PYHKLMOHUPOBAHMSA YCTAHOBKA M
' HACTPOMKQA cYeTyMKa AOAXHbI OCYLLECTBAATbLCA
*  KBAAMCOULUPOBAHHBIMU CNELLUAAUCTAMMU
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Cyetymkm Mepkypmmn 206 NpeAHA3HAYEHbI AAT MHOTOTAPMAOHOTO (AO 4 TAPUAOOB)
y4€TA OKTUBHOM M PEAKTUBHOM SHEPTUM B OAHOGOA3HBIX CETIX MEPEMEHHOTO TOKA
HOMMUHOABHOM YacToToM 50 TLL.

BHYTPU CHETYMKOB YCTAHOBAEH POAMOMOAYAb, OCYLLLECTBAMOLLLMM HOKOMAEHUE U
nepeaAaqyy AQHHbIX CO cYyeTYmka B ceTb LOROWAN noCcpeACTBOM PAAMOCBA3M HA
4ACTOTAX AMAna3oHa RU-868.

CYETYUKM OCHALLLEHbI BCTPOEHHbBIM PEAE OTPAHMYEHNS MOLLIHOCTH, KOTOPOE
MOXET CPABATLIBATL KAK MO BHYTPEHHMAM COBBITUAM, TAK M MO KOMOHAE C CepBepdal.

PaAMOMOAEM CHETYMKA paBOTAET KAK yCTpomcTBo LORAWAN kaacca C.

MOKA3AHUS CYUTBIBAIOTCS C MPMBOOPA y4eTA C HACTPAMBAEMbIM NEPUOAOM: PA3 B
4AC, PA3 B CYTKM, PA3 B HEAEAIO UAM PA3 B MeCAL,. CYUTAHHbIE MOKA3AHUSI COXPAHSIIOTCS
B MAMATU POAMOMOAYAS, 1 NepeAatoTcq B ceTb LoraWAN B COOTBETCTBMM C MEPUOAOM
nepeAayn AQHHbIX. [1epUOA MOXET HOCTPAMBATLCH C KPATHOCTLIO 1 4AC, MO YMOAYOHMIO
NeproA NeEpPeAQUM PaBeH 2 Yaca. NepeAadya AOHHbIX OCYLLLECTBAIETCS B CAY4YQMHbIN
MOMEHT BPEMEHM BHYTPM BbIOPAHHOTO NepMoAQ. Mpun O4EPEAHOM BbIXOAE HO CBA3b
YCTPOMCTBO HAYMHAET OTMPABAATb HOKOMAEHHbIE MAKETbI C MOKA3AHUIMM, OT CAMOTO
PAHHETO K CAMOMY MO3AHEMY.

Ecan napameTp «3anpaLumBaTb MOATBEPXKAEHME) BKAIOYEH, TO YCTPOMCTBO ByaeT
OTMPABAATE CAEAYIOLLIMIA MAKET TOABKO MOCAE MOAYHEHMS MOATBEPXKAEHUS O AOCTOBKE
NPEeAbIAYLLIETO. ECAM TAKOE MOATBEPXKAEHME HE MOAYYEHO YCTPOMCTBO 30BEPLLAET
CEQAHC CBS3M AO CAEAYIOLLLETO MO PACTMCAHMIO. MPU 3TOM YCTPOMCTBO NMPOAOAXKAET
COoBUPATb AQHHbBIE COFAQCHO NEPUOAY COOPA ACHHBIX M 3AMUCBIBATH B MOMSTh.
HenepeAaHHbIE NAKETbl COXPAHSIOTCS B MAMSITU CHETYMKOA AO CAEAYIOLLLETO CEAHCA
CBA3U.
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MU BbIKAKOYHEHHOM MAPAMETPE «3ANPALLUMBATL MOATBEPXKAEHME), YCTPOMCTBO
OTMPCBASET B CETb BCE HOKOMAEHHbIE MAKEThI MO MOPIAKY C COMOTO PAHHETO AO
CAMOTO MOCAEAHETO. [NPOBEPKM AOCTABKM MAKETOB B TAKOM PEXMME HET.
HenepeAQHHbIX MOKETOB B MAMSITU YCTPOMCTBA HE OCTAETCA.

HaCTpOMKM yCTPOMCTBA OCYLLECTBAIKOTCI AMCTAHLMOHHO Yyepe3 LoRaWAN.
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KAQCC TOYHOCTM Mpu yyeTe
OKTUMBHOM SHEPTUM
Ba30BbIM (MAKCHMMAABHbIM) TOK, A

HOMMUHOABHQAS HOCTOTA CetH, L,
KoAnyecTBo TapMdOoB
NMOCTOAHHAS CHETYMKA, MMI./KBT 4
YyBCTBUTEABHOCTb MO TOKY, % OT |6
AMANA30H paboYMx TEMNEPATYP,

Kaacc yctpomctea LoORaWAN
KoAMYECTBO KOHOAOB LORQ
YACTOTHbIM MAQH

Crnocof akKTMBALMU B CETH

[leproA BbIXOAQ HO CBA3b MO
VMOAYAOHUKO
NepruoA HOKOMAEHMI AQHHbIX MO

YMOAYAHUIO
OBbeM NAMSITU AAT HOKOMAEHMS

NAKETOBR
Tun aHTeHHbl LORA

HyBCTBUTEABHOCTb

AQAbHOCTb PAAMOCBS3M B MAOTHOM
AQABHOCTb POAMOCBS3M B
HOMWMHOABHAS MOLLLHOCTb

HoOMMHOABHOE HaNpaXeHue, B
MNoTpebAseMas MOLLIHOCTb B LLEMM
TOKQ, B-A

MNoTpebAseMaq MOLLLHOCTb B LLEMM
HaMpsXeHus, BT

Pasmepsbl kopryca

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

C
16
RU868

OTAA
2 4Yaca (HacTpamBaeTcs)

1 yac (HacTpansaeTcsy)

255 nakeTtos

BHYTPEHHSS
-138 dBm

AO 5 KM
AO 15 km
25 MBT

230
0.5

2,5

154x105x72 Mmm

CyeTHmK 9BAIETCS YCTPOMCTBOM KAACcaA C (nNo kKaaccndomkauymm LORGWAN) m

obeCcneymBaeT CACAYIOLLMM OYHKLMOHAA:

o noaaepxka ADR (Adaptive Data Rate)

NOAAEPXKKA OTMPABKM MAKETOB C MOATBEPXKAEHMEM (HACTPAMBAETCH)
AMCTOHUMOHHOE YNPAOBAEHUE PEAE ONPAHUYEHUT MOLLIHOCTU
COXPAHEHME NAKETA B MAMATU MPUM HEBO3MOXKHOCTU AOCTOBKM
MPUBA3KA MOKA3AHMM KO BPEMEHM MO BHYTPEHHUM YHOCAM IAEKTPOCHETIMKA
BHEOYEPEAHOM BbIXOA HO CBA3b MNPU OMPEAEAEHHbBIX CODLITUAX

0 O0OO0OO0O0
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MEPBbLIM 3AMYCK

MNepeA NepBbiM 3AMYCKOM HEOOBXOAMMO MNPOMUCATL KAKOYM YCTPOMCTBA HA
ceppepe. AA 3TOrO HY>KHO HOMTU HA YCTPOMCTBE/KOPODOKE QR-KOA CAEAYIOLLLETO BUAQ:

[

OTCKAHUPOBATL €0 M MOAYYUTb MHAOOPMALMIO:

e DevVEui

e DevAdd
e NwkSKey
e AppSKey
e AppEui

» AppKey

BHeCTM 2T AQHHbIE HO CEpPBEPE.

NocAe 3TOro NPU NOACYE MUTAHMS HO CYETYMK DAEKTPOIHEPTMM PAAMOMOAEM
HA4YMHAET permcTpaumio B cetm LORaWAN cnocobom OTAA.

YCTPOMCTBO OCYLLLECTBUT TPU MNOMbITKM MPUCOEAMHEHMI K CETU B YACTOTHOM
amanasoHe RU-868. lMpu MOAyY4EHMU MOATBEPXKAEHMA OKTMBALMKM B CeTM LORAWAN,
YCTPOMCTBO HAYHET PABOTATL B OObIMHOM pPEXMME.

MAPAAAEABHO POAMOMOAEM HOYHET OMPOC CYETYMKA WM MOMbITAETCH OTNPABUTH
nepsbit MAKeT. ECAM BCE MOMbITKM PErMCTPALMU B CETU OKAXKYTCH HEYAQYHbIMMU,
PAAMOMOAEM TPOAOAXMT HAKOMAEHME ACQHHBIX W OYAET OCYLLLECTBAATb MOMbITKM
MPUCOEAMHEHUS K CETU KAXKAbIM 4AC.

B pabote cyetymka Mepkypui 206 eCTb BOXKHAS OCOOEHHOCTb: CeTEBOU aApecC, No
KOTOPOMY PAAMOMOAEM COBEPLLAET OMPOC cyeTumka. CeTeBoM CAPEC CYETYMKA
MOXXHO Y3HQOTb MO 3ABOACKOMY HOMEPY YCTPOMCTBA, PACMOAOXEHHOMY HA KPbILLIKE.
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Mpor NEPBOHAYOABHOM MOAKAIOYEHUM B MAMATUM PAAMOMOAEMA HET CETEBOrO
QAPECA CYETYMKA. DTOT AAPEC HEODXOAMMO YKA3ATh B MpUAOXKeEHMM «loT Vega Pulsen
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NP AOBOBAEHMM YCTPOMCTBA, B CTPOKE (MHAMBUAYAAbHbIM QAPECY, KOK 3TO MOKA3AHO HA
CKPMUHLLOTE HUXE.

PepaktupoBaHue yctpoictsa Mepkypum 206

Ha3eaHue O6nekTa Anpec O6bekTa
Bera-A6coniot Kuposa 113/1
lNomeueHune Ha3eaHue npuéopa
CreHn Mepxypui 206
PanuoMmoiem LigeT Kon. Tapugos
SEEB_Mercuty | e - 4 E|
CocTosiHMe YCTpPONCTBa — Konwnuecteo ¢a3
B akcnnyarauum EI @ OpHOdazHLIA © TpexpaszHui
Mojene Nnpu6opa yueta 33BOJICKON HOMEp NMpréopa yyeTa
Mepkypuin 206 PNOFO4 30661877-17
Homep nuueBoro cueta Jlata nosepku
04.10.2019

MeXnoBepoyHLI MHTEpBan, net

10

Hanuume pene

OTo6paxats NpoduibL MOLWHOCTH

MHIMBUAIYVaneHLIA ajjpec

30661877

[ veenomnets o TpeB‘{ ViHanengyaneHbiil agpec

OnucaHme yCTponCTea

Mepkypuit 206, JoNroBpeMeHHbIi TecT

OtMmeHa CoxpaHuTth

MocAe TOro, KoK aApec BbIA 3AMMCAH HEOBXOAMMO MOCAATb HO PAAMOMOAEM
AOBYIO KOMOHAY MAM 3AMPOC, TAK KAK ALDAS KOMAHAC MAM 3AMNPOC COAEPXKMT CETEBOM
AAPEC CHETYMKA. POAMOMOAEM MOAYHUT KOMAHAY M COXPAHUT CETEBOM AAPEC
CYETYMKA B CBOEM MAMSITH, YTO AQCT EMY BO3MOXKXHOCTb OMNPALLMBATL CHETYMK MO STOMY
aApecy.
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OTNPABUTL 3AMPOC MOXHO M3 MPUAOXKEHMS «loT Vega Pulsen, HOXXAB OAHY M3
KHOMOK, MPUBEAEHHbIX HO CKPUHLLOTE HMXE.

o TekyluMe NokazaHus & Temnepatypa
193.1600 kBT-4 35°C
(14.09.18 14:36)
® Monenk ] 3aBONCKOR HOMEp
Mepkypmii 206 PNOF04 30661877-17
»n 1lOBEpKA IO BckpeITwe KOpyca
&
4 okTacpa 2029 1. Hert

Pene ‘ YeeloMNeHWA O TpeBorax
g BruiknioueHo
[ |

= Mepuon
CeHTAGDL 14, 2018 - ceHTAGDPL 14, 2018 ~

[Nokazanma Ha Hauano nepuoga 191.9000 kBr-y
[Nokazanms Ha KoHEL NeproLa 1931600 kBr-y
MoTpetneto 12600 kBr-
Cpeauss Temnepatypa 338"
Komwmectso cotummi 4

Konwuectso Tpesor 0

EcCAM ceTeBOM aApeC He YKA3aH MAM YKA3GH HENPABUAbHO, TO
POAMOMOAEM HE CMOXET OMPOCUTb CHETYMK U GyAeT NPUCBIAATL
NAKeTbl C NYCTbIMU CTPOKAMM

ECAM ceTeBOM QAPEC CHYETYMKA YyXKe OblIA 3aNMCAH B MNAMATE PAAMOMOAEMC
HEBEPHO, ECTb BO3MOXHOCTb U3MEHMUTH €0, OTNPABUMB NAKET Ne? (Cm. pasaea OnmcaHme
MPOTOKOAO OOMEHQ)

OnUcaHme YaCTOTHOTO MAQHAO CYETYMKA:

HOCTOTHbIM MAQH KaHaA Hacrtota MoayAaLma
5 868.9 MUItiSF 125 kHz
RU-868 2 869.1 MUuUItiSF 125 kHz
RX2 869.1 SF12 125 kHz

10



[ ]
[ vHkoTEKC

B AGHHOM PA3AEAE OMUCAH MPOTOKOA OOMEHA AQHHBIMKM PAAMOMOAEMA C CETbIO

LoRaWAN.

PAAMOMOAEM MEPEAAET MAKETbl CAEAYIOLWLMX TUMOB.

' B noAsix, cocToAlMX M3 HECKOAbKMX OAUT, UCNOAb3yeTCs NOPAAOK
s CAepoBaHus little endian

1. MHoOpMAUMA O CYETYMKE (reHepUpyeTCsd MO BPEMEHM KM MPU HACTYNAEHUM
cobbITim) nepeaaetcd Ha LORAWAN nopr 2.

Pasmep B 6anTax
1 6amTt
4 6aunta

4 6amTa

1 6amT
1 6amt
1 6amt

1 6aumt

4 6amta
4 6amTa

2 6amta

4 6amnta
1 6amTt

4 6amta
2 6baunta
2 bauta

OnucaHue noas

TUM NOKeTa, AAS AOHHOTO MakeTa = |

CepUnHbIM HOMEP DAEKTPOCHETYMKA

Bpems dOpMUPOBAHMA MAKETA, ECAM MPUYMHA NEPEAQYM (MO
BPEMEHMN UAM (MO 3AMNPOCY.

Bpems HaCTyNAEHMS COBBITUA, ECAM MPUYMHA MEPEAQYM OAHO U3
cobbitni (unixtime UTC cyeTumka)

Moaeab cyetumka: 3 — Mepkypui 206, 4 — Mepkypumn 200
KoAamyecTtso doas y cyetimka: 1, 3

Koanyectso Tapmdoos: 1 -4

HaAmdme peae orpaHmYeHms MOLLHOCTH

HE NOAAEPXMBAETCH CHETYMKOM, BCETAA (1)

AQTA BbINYCKA CEPUMHOTO M3AEAMa B doopmare unixtime
Bepcua NO cHé€TYMKa

KoadodbomumeHT TpaHcdopmaumm (YMHOXeHHbIM Ha 100)
HE NMOAAEPXKMBAETCH CYETYMKOM, BCerad OxFFFF
TekyLLme NOKA3AHMA CHETIMKA (KOK HO AMCrAee) B BTy
TemnepaTtypa BHYTPU CHETIMKA OT — 127 A0 +127
TekyLlee COCTOgHME (BUTOBOE MOAE)

MpuYrHA Nepeaaym Nnaketa (BMToBOE NMOAE)

UUID 3anpoca

CYETYUK COAEPXUT B cebe BCTPOEHHbIE YAChl C KAAEHAQPEM, BPEMS M AQTA HA
KOTOPbIX 30AQKOTCS MPU MPOU3BOACTBE, O TAKXKE MOryT OblTb CKOPPEKTUPOBOHbLI B

npouecce 3KCMAYATALMM.

CPOpN\l/IpOBGHI/Ie NMAaKeToB C TeKyWwMMMKM  TMOKA3AHMAMMU

MPOUCXOAMT B MOMEHTbI BOEMEHM, KPATHbIE 30AQHHOMY B HOCTPOMKAX NMepmroay cbopa

ACHHbIX?

e  AASUMHTEPBAAQ | 4AC: CYMTLIBAKOTCS MOKA3AHMS HO HOYOAO TEKYLLETO 4ACQa;

o AAS MHTEPBAAQ 6 HOCOB: CHMTLIBAIOTCA MoKa3zaHug Ha 00:00, 06:00, 12:00, 18:00;
e AA9 MHTEPBAAQ 12 4OCOB: CHYUTBIBAOTCA NMokasaHug Ha 00:00, 12:00;

o AA9 MHTEPBAAQ 24 HOCA: CYMTLIBAIOTCS NOKA3AHMA HA 00:00 TEKYLLLMX CYTOK.

o AA9 UHTEPBAAQ |

HEAEAR: CHYUTBIBAKOTCAS MOKA3aHMs B 00:00 TOro AHSI HEAEAMU,

KOTOPbIM YKO3CQH B HOCTPOMKOX (HANPUMEP, 2 — BTOPHMK);

11
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e AAS MHTEPBOAQ 1 MecCHL: CYmTbIBAOTCA NokasaHmsa B 00:00 TOro YMcAa mecsaua,
KOTOPOE YKA3AHO B HOCTPOMKAX (YMCAO OT 1 AO 28).

&
1]
m
1]
1]

PacLumdopoBka OGMTOBOrO MOAS «TekyLLLee COCTOIHME)

but OnucaHue noas
0 6ur COCTOSHME KAEMMHOM KPbILLIKA:
0 — otkpbITG
1 —30KkpbITa
1 6ur CoCTOsSHME KPbILLKM KOPMYCA:
0 — otkpbITG
1 — 30KpbITa
2 out COCTOfHME peAe OINPAHMYEHUI HATPY3KM:

0 — noaQya orpaHMyYeHa
1 — 3Heprug NnoAaeTcs

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

PacLumdopoBka BUTOBOro MoAs «MpriymHa NnepeAaym NaKeTon

BbuTtbl [43210] OnucaHue noas

00001 Mo BpemeHm

00010 BCKpPbITME KAEMAMHOM KPbILLIKM

00011 BckpbiTe Koprnyca

00100 Bo3AeNCTBUE BHELLIHMAM MOTHUTHBIM MOAEM
00101 MoTteps doasbl

00110 NHBEpPCUS doa3bl

00111 CpabaTbiBOHME PEAE OTPAHUYEHMS

01000 MpeBbiLLEHME HAMPSXKEHMS MO doaze A
01001 MpeBbiLLeHMe HANPSXKEHMs Mo doase B
01010 MpeBbiLLeHWE HAMPSXKEHMS Mo doase C
01011 MpEBbILLEHNE AMMMUTA MOLLIHOCTH

01100 MpeBbILLEHME AMMMTA CKTUMBHOM MOLLLHOCTU
01101 MpeBbILLEHME AMMUTA IHEPTUM NO TAPUDY 1
01110 MpeBbILLEHME AMMUTA IHEPTUKM NO TAPUY 2
OTT11 MpeBbILLEHME AMMUTA IHEPTUM MO TapUdpy 3
10000 MpeBbILLUEHUME AMMUTA SHEPTUM MO TAPUAY 4
10001 Pa3psa BCTPOEHHOM BATAPEM IAEKTPOCHETIMKA
10010 OTKAIOHEHME DAEKTPOMUTAHUSI CYETYMKA
10011 Mo 3anpocy

10100 BKAIOYHEHME DAEKTPOMUTAHUA CHETYMKA

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

Pasmep B 6antax OnucaHue noas
1 6amt Tun NakeTa, AA AQHHOTO NAKEeTa = 2
4 6amta CepUrHbIM HOMEP IAEKTPOCHETYMKA

12
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Bpems CHATUS MOKA3AHUM, MEPEAQBAIEMbIX B AOHHOM NAKETE

4 6aura (unixtime UTC cyeT4mka)

1 6aut KoAmyecTBo doa3 cyeTimKka

2 6aunta Hanps»xeHue doasbl A yMHOXEHHOE Ha 10

2 6baunta HanpsxeHue doasbl B ymHoXeHHoe Ha 10

2 bauta Hanps>xeHne doasbl C yMHOXeEHHOe Ha 10

2 6aunta Tok doa3bl A YMHOXEHHbIM Ha 100

2 6baunta Tok doasbl B yMHOXEHHbIM Ha 100

2 6aunta Tok doasbl C yMHOXeEHHbIM HO 100

4 6auta MoLLIHOCTb AKTMBHAS NO doase A B BT

4 6auta MOLLIHOCTb OKTMBHAS MO doase B B BT

4 6aunta MoLuHocTb akTrBHAs no doase C B BT

4 6amnta MOLLIHOCTb PEaKTMBHAS MO doa3e A B B A

4 6auta MOLLIHOCTb PECKTMBHAS MO doa3e B B Be A

4 6amnta MoLHOCTb peakTrBHAs Mo doase C B Be A

1 6aiiT KoadbdomumeHT MOLLIHOCTH doasbl A YMHOXEHHbIM Ha 100
HE NOAAEPXXMBAETCYH CYETYMKOM, BCeraa OXFFFF

| Barn KoadodomumeHr MOLLIHOCTH da3bl B ymHOXeEHHbIM Ha 100
HE NMOAAEPXKMBAETCH CYETYMKOM, BCeraa OxFFFF

1 6aiiT KoadbdomumeHTt MOLLIHOCTH doasbl C YMHOXEHHbIM Ha 100
HE NMOAAEPXKMBAETCH CYETYMKOM, BCeraa OxFFFF

2 6anta UUID 3anpoca

MTHOBEHHbIE 3HAYEHMA CHUMAIKOTCA B MOMEHT 3AMPOCA AOHHOTIO NAKeTa oT
CHEeTYMKA.

3. Ot1BeT Ha 3anpoc BHeluHen SCADA B NPO3pAYHOM peXmMme paboTbl MOAEMA
nepeaaetcs Ha LoORaOWAN nopT 2.

Pasmep B 6anTax OnucaHue noas

1 6aut TN NaKeTa, AAS AGHHOTO naketa = 3

2 6baunta OBLLUMIM pa3MmepP MPUMHITOTO MAKETA ACGHHbIX

1 6amr Pasmep nepeAaBaeMoro nakeTa

1 6aur MOPSAKOBbIM HOMEP NEPEACBAEMOTrO NAKETA
1 6aunt KOAMYEeCTBO MAKETOB (BCEro NAKETOB)

He 6oaee 41 6aut AQHHbIE

4. TTOKA3aHUS CHETYMKA PACLUMPEHHbIE MO Tapudoam nepeaaeTcd Ha LoRaWAN noprt

2.
Pasmep B 6antax OnucaHue noas
1 6amt TN NaKeTa, AAS AQHHOTO NakeTa = 4
4 6amnta CepUrHbIM HOMEP IAEKTPOCHETYMKA
- Bpems CHATUS NOKA3AHMM, NEPEAABAEMbIX B AGHHOM NAKETE
4 6amta .
(unixtime UTC cyeT4mka)
1 6aut KOAMYECTBO MCMOAB3YEMBIX TAPUADOB

13
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1 oamt
2 6auta

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

BEa2a

3
2)) viconw s
AKTMBHbIM TOpUdD: 1 - 4

KoadodomumeHt tpaHcdoopmaumm (YMHOXEHHbIM Ha 100)

HE NOAAEPXKMBAETCH CYETYMKOM, BCeraa OXFFFF

TekyLime NoKA3aHMsa CHETIMKA, CYMMA BCEX TAPMADOB B BT Y
SHeprug no Tapudy 1 (cymma doas) B BTy

SHeprug No Tapmdy 2 (Cymma doas) B BTy

SHeprug no Tapmddy 3 (Cymma doas) B BTy

DHeprug no Tapuddy 4 (Cymma doas) B BTy

UUID 3anpoca

5. NPOodUAb MOLLLHOCTU (ECAM BKAIOYEH, TO NEPEACETCSH PA3 B YOC M COAEPXUT ABE
NOAY4QCOBKM) NepeaaeTcs Ha LoORaWAN noprt 2.

Pasmep B 6antax
1 6amt
4 6auta

4 6anta
1 6amt
1 6amt
4 6anta

4 6amTa
4 6amta
4 6amTa

4 6aunta
1 6amt
1 6aut
4 bamnta

4 6amTa
4 6anta

4 6amTa

2 6amTa

OnucaHue noas

TUM NOKeTa, AAS AOHHOTO MakeTa = 5

CepUmHbIM HOMEP DAEKTPOCHETYMKA

Bpems CHATMA NepBOM MOAYYACOBKM, MEPEAABAEMOM B AOHHOM
nakete (unixtime UTC cyeTtymka)

MNepuoa ycpeaHenus, sceraa OxFF

Mpumedanme (0 — AQHHbIE eCTb, 1 — CYETYMK HE PABOTAA HA
AQHHOM UMHTEPBAAE BPEMEHM)

A+, QKTMBHAY SHEPTUY, MPIMA4, B BT Y

A- +, OKTMBHAS DHEPIMg, 00pPATHAS, B BT 4

HE NOAAEPXXMBAETCH CHETIMKOM, BCeraa OXFFFFFFFF

R+ peakTMBHOS SHEPIMA, NPIMAd, B BOP M

HE NMOAAEPXKMBAETCH CYETYMKOM, BCerad OxFFFFFFFF

R-, peaKTMBHAOS SHEPrMA, OBPATHASY, B BAP

HE NMOAAEPXKMBAETCH CYETYMKOM, BCerad OxFFFFFFFF

Bpems CHATMA BTOPOM MOAYHOCOBKM, MEPEACBAEMOM B AQHHOM
nakete (unixtime UTC cyetimka)

leproa yCpeAHEHMs

MNpumedanme (0 — AQHHbIE €CTb, 1 — CYETYMK HE PABOTAA HA
AQHHOM UHTEPBAAE BPEMEHM)

A+ GKTMBHAOS SHEPTUS, MPIMad, B BT*Y

A- +, OKTMBHQS DHEPIMg, O0PATHAS, B BT 4

HE MOAAEPXKMBAETCH CYETYMKOM, BCerad OxFFFFFFFF

R+ peakTMBHOS SHEPIMA, NPIMAd, B BOP M

HE NOAAEPXXMBAETCH CHETIMKOM, BCeraa OxFFFFFFFF

R-, pEAKTMBHAOS SHEPTMA, OBPATHAY, B BAP

HE MOAAEPXKMBAETCH CYETYMKOM, BCerad OxFFFFFFFF

UUID 3anpoca

6. OTBET HA NMOAYYEHME 3AMNPOCA (KBUTAHUMS) nepeaaeTcd HaO LoORAWAN noprT 2.

Pasmep B 6anTax
1 6aut
4 6amta

1 6amt

OnucaHue noas

TUN NAKeTA, AAY AOHHOTO MakeTa = 6

CepUmHbIM HOMEP SAEKTPOCHETIMKA

Pe3yAbTAT BbIMOAHEHMS 3ANPOCA:

0 — owmbka

1 — BbIMOAHEH

2 — 3aNpPOC HE NOAAEPXKMBAETCA AGHHbBIM CHETYMKOM
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UUID 3anpoca

7. TexkyLaa KOHAOUIypaLma YCTPOMCTBA nepeaaeTcd Ha LORaWAN nopr 2.

Pasmep B 6antax
1 6amt

4 6auta

2 6auta

1 6amt

1 6aut

1 6amt

4 6amta
4 6amTa

OnucaHue noas

Tun NnakeTta, AA9 AOHHOTO naketa = 7
CepumHbIM HOMEP DAEKTPOCHETYMKA
MepuroA BbIXOAQ HA CBA3b B 4OCAX

PAQr paspeLLEHnd NeEPEAQ N CODLITMM

0 - 3anpeLueHo

1 — paspeLueHo

PAAr paspeLLeHms nepeaa M NoOAY4aCOBOK
0 - 3anpeLueHo

1 — paspeLueHo

PAQr OTNPABKM NAKETOB C MOATBEPKAEHUEM
0 — 6e3 NOATBEPXKAEHMUS

1 — C NOATBEPXXKAEHUEM

AUMMT MOLLLHOCTM B BT

AVMUT SHEPTUM B BT*Y

HakonAeHue nakeToB MHpOpMALUK 06 IAEKTpOCHETHUKE

1 6amt

1 6amt

1 oamt

0 - HET HOKOMAEHMUS

1 -14ac

2 —640CoB
3-124acos
4 - 24 yaca
5—Heaend
6 — MecsL,

AEeHb HEAEAU, ECAM MEPUOA HEAEAS:
0 — exxeHeAeAbHbIe OMNPOChI OTCYTCTBYIOT

1 — NOHEeAEAbHUK
2 — BTOPHMK

3 -cpeaa

4 — yeTtBEpPr

S — NATHULLO

6 — cybbota

7/ — BOCKpPECEHbE

AeHb MeCaLa, ECAM NEPUOA MECHLL:

0 — exxemeca4Hble ONPOChI OTCYTCTBYIOT

1...28 — 4MCAO MeCALLA, B KOTOPOE MPOMUCXOAMNT ONPOC

HakonAeHue NakeToB C 3Hepruei HAPACTAOLLMM UTOrOM

1 6aut

1 6amt

0 - HET HOKOMAEHMS

1 -14ac

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

AEHb HEAEAUM, ECAM MEPUOA HEAEAS:
0 — eXkeHeAeAbHble OMPOCHI OTCYTCTBYIOT
1 — NOHEeAEAbHMK
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1 6amt

1 6aut

1 6amt

1 6aut

2 6auTa

3HOYEHUE
ABYXDOMTOBOM 1 TOK ACAEE

7
)

2 — BTOPHMK

3-cpeaa

4 —yetBepr

S — NATHULLO

6 — cybbota

7/ — BOCKpPECEHbE

A€eHb MECILQ, ECAM NEPUOA MECHLL:

0 — exkeMecCa4Hble OMPOChl OTCYTCTBYIOT

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

HakonAeHue NaKkeToB € MTHOBEHHbIMU 3HAYEHUSMMU

0 - HET HOKOMAEHMS

1 -14ac

2 — 6 4Qcos

3-124acos

4 - 24 yaca

5 —HeAend

6 — mecsl,

AeHb HEAEAU, ECAU NEPUOA HEAEAS:

0 — exxeHeAeAbHblE OMPOCHI OTCYTCTBYIOT
1 — MOHEAEAbHUK

2 — BTOPHMWK

3 -cpeaa

4 —yeTtBEPr

5 —natHmua

6 — cybbota

7/ — BOCKPECEHbLE

AeHb MeCHLLO, ECAM NEPUOA MECHLL:

0 — exxemeca4Hble ONMPOChI OTCYTCTBYIOT
1...28 —4UCAO MECALLT, B KOTOPOE MPOUCXOAMT ONPOC
UUID 3anpoca

BEa2a

A B C O N 0T

ECAM KAKOM-AMOO MAPAMETP CYETYMKOM HE OTAOQETCH, BO3BPALLAETCH

OXFF  aAAd  oaHOOaMTOBOM nNepemeHHon, OXFFFF  Aag
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PAAMOMOAEM MPUHUMAET MAKETbl CAEAYIOWMX TUMOB

. Tun naketa | 3ape3epBrpOBAH

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

Pasmep B 6antax OnucaHue noas

1 6aur TN NAKETA, AAS AQHHOIO MAaKeTa = 2
4 6amnta CeTeBOM AAPEC SAEKTPOCHETIMKA

2 6auta UUID 3anpoca

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

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

Pasmep B 6antax OnucaHue noas

1 6amt T1n NaKeTa, AAS AQHHOTO nakeTa = 3
4 6amnta CeTeBOM AAPEC IAEKTPOCHETYMKA

2 6anta UUID 3anpoca

B oTBET HO AQHHbIM NAKET YCTPOMCTBO OTMPABUT MAKET 2 M3 MPEAbBIAYLLLETO PA3AEAQ.

4. 30nNpoC AQHHbLIX B MNPO3PAYHOM pexumme BHelluHen SCADA nepeaqetcs Ha
LoRaWAN nopr 2.

Pasmep B 6anTax OnucaHue noas
1 6ant TUM NOKETA, AAS AOHHOTO MAkeTa = 4
He 6oaee 255 6anT AQHHbIE

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

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

2.

Pasmep B 6anTax OnucaHue noad

1 6aurt Tun NakeTa, AA1 AQHHOTO NAKeTa = 5

4 6amta CeTeBOM AAPEC DAEKTPOCHETIMKA
TN 3HAYEHUM:
0 — HO MOMEHT 3anpoca

1 6aur 1 — 3HQYEHME M3 CYTOYHOTO XYPHAAQ (HE MOAAEPXKMBAETCS
CYETYMKOM)
2 — 3HAOYEHME MECSIYHOTO XXYPHAAC
Bpems CHATUS MOKA3AHMM, 3AMPALLMBAEMbIX B AOHHOM MAKeTe

4 6auta (unixtime UTC cyeTtymka) — AOAXKHO ObITb B MPEAEAQX
3AMPALLMBAEAMOTO MECHLLA

2 6amta UUID 3anpoca

17
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B oTBET HO AQHHbIM NAKET YCTPOMCTBO OTNPABUT MAKET 4 13 MPEAbIAYLLLETO PA3AEAQ
C MOKA3QHUIMM HO MOMEHT MOAYYEHMS 3AMPOCA, AMOO M3 XKXYPHAAC B COOTBETCTBUM C
30MPALLMBAEMBIM MEPUOAOM.

6. KOMAHAQ YNPOBAEHUI PEAE OTPAHMYEHMI MOLLLHOCTK nepeAaeTcd Ha LoRaWAN

nopr 2.

Pasmep B 6amnTax OnucaHue noas

1 6aut TN NAKETA, AAS AQHHOTO MAaKeTa = 6

4 6aunta CeTeBOM OAPEC IAEKTPOCHETYMKA
3HAYEHME KOMOHADI:

1 6aur O — BbIKAOYMTb
1 — BKAIOYUTB

2 6amnta UUID 3anpoca

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

' AQHHAS KOMOHAQ BbIMOAHAETCA CHETYMKOM C 30AEPXKKOU B HECKOABKO
e CEKYHA

/. Tun naketa 7 3ape3epBrpOBAH
8. Tun nakera 8 3ape3epBMpOBAH

9. KoHdbourypatop LoRa-moaema nepeaaetca Ha LORAWAN rnopr 2.

Pasmep B 6antax OnucaHue noas
1 6ant T1n NaKeTa, AAS AQHHOTO MAkKeTa = 9
4 6aunta CeTeBOM AAPEC DAEKTPOCHETIMKA (MHAMBUAYCTAbHbIM QAPEC)
2 bauta MepUoA BbIXOAQ HO CBA3b B HOCAX
4 6amta [TapoAb (He ucrioabsyercs)

PAQr paspeLleHns nepeaaym CobbiTui
1 6amt 0 - 3anpeLlLeHo

1 — paspeLueHo

PACr paspeLleHUs NepeAaym NOAyHaCOBOK
1 6aur 0 - 3anpeLLeHo

1 — paspeLueHo

PACr OTANPABKM NAKETOB C MOATBEPXKAEHUEM
1 6aur 0 — 6e3 MOATBEPXAEHMS

1 — C NOATBEPXAEHUEM
HakonAeHue nakeToB MHCPOPMALUN O DAEKTPOCHETHUKE
0 - HET HOKONAEHMS
1-14ac
2 — 6 4Qcos
1 6aut 3-124acos
4 - 24 yaca
5 — Heaens
6 — mecsL,
AEHb HEAEAU, ECAU NEPUOA HEAEAS:

1 oamt
0 — eXXeHeAeAbHble ONPOChI OTCYTCTBYIOT

18
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1 oamt

1 6amt

1 6aunt

1 6aut

1 6amt

1 6aunt

1 oamt

2 6amta

=

o BE2a
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1 — MOHEeAEAbHUK

2 — BTOPHMK

3-cpeaa

4 —yeTtBEPT

5 —natHmua

6 — cybborta

7 — BOCKpeceHbe

A€eHb MECILQ, ECAM NEPUOA MECHLL

0 — exxemeca4Hble OMpPOChl OTCYTCTBYIOT

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

HakonAeHue NaKeToB C 3HEpruein HApAcTAIOLLUM UTOTOM

0 - HET HOKOMAEHMS

1-14ac

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

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

1 — MOHEAEAbHUK
2 — BTOPHMK

3 -cpeaa

4 —yeTBEPT

5 — naTHULa

6 — cybbota

7/ — BOCKPECEHbE

AeHb MeCALLO, ECAM NEPUOA MECHLL:

0 — exXkeMeCa4Hble OMPOChl OTCYTCTBYIOT

1...28 — YNCAO MECALLD, B KOTOPOE MPOUCXOAMT OMNPOC

HakonAeHue NakeToB C MTHOBEHHbIMU 3HAYEHUAMMU

0 - HET HOKOMAEHMS

1-14ac

2 —640CoB
3-124acos
4 - 24 4yaca
5—Heaend
6 — MecHL,

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

1 — NTOHEeAEAbHMK
2 — BTOPHMK
3-cpeaa

4 —yeTtBEPT

5 — NaTHULO

6 — cybborta

7/ — BOCKpPECEHbLE

AeHb MECHLA, ECAM MEPUOA MECSLL:

0 — exXkeMeCa4HbIE OMPOChI OTCYTCTBYIOT

1...28 —4UCAO MECALLT, B KOTOPOE MPOUCXOAMT ONPOC
UUID 3anpoca

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

19



ImyI/IHKOTEKC

20

&
1]
m
1]
1]

10. 3anNpoC HA WM3IMEHEHUE PEXMMA DYHKUMOHUPOBOHMA PEAE OINPAHUYEHMS
MOLLLHOCTM NepeaaeTcd HO LoORaAWAN nopr 2.

Pasmep B 6anTax OnucaHue noas

1 6aurt Tun NakeTa, AA9 AQHHOTO NakeTa = Ox0A

4 6aunta CeTeBOM OAPEC IAEKTPOCHETYMKA

4 6amnta [TapOoAb (HE MCMOAb3yETCS)

4 6auta AVMUT AKTUBHOM MOLLIHOCTU, AOMHOXEHHbIM Ha 10 B BT
2 6aunta UUID 3anpoca

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

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

Pasmep B 6antax OnucaHue noas
1 6amt TN NaKeTa, AAS AGHHOTO naketa = 0x0B
2 6aunta UUID 3anpoca

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

12. 3anMMCb CNUCKA CMEeUMAAbHbIX (MPA3AHMYHBIX) AHEN nepeAceTcs HO LORaWAN
nopr 2.

Pasmep B 6anTax OnucaHue noas

1 6amrt Tun nakeTta, AA3 AGHHOTo naketa = 0x0C

4 6amta CeTeBOM OAPEC DAEKTPOCHETIMKA

40 6amT — 20 rpynn o 2 141 6aMT KOAMPYET AeHb MecsLa oT 1 Ao 31

OanTA HO OAMH AEHb 20 BAUT KOAMPYET NOPAAKOBBIM HOMEP MecaLa oT 1 A0 12
2 6auta UUID 3anpoca

B OTBET HO AQHHbIM MAKET YCTPOMUCTBO OTNPABUT MAKET 6 M3 MPEAbBIAYLLLETO PA3AEAQ.
BAMTOBbLIM COCTAB OAHOM IPYMMbl KOAMPOBKM AHS:

Pasmep B 6anTax OnucaHue noas

1 6amt AeHb mecaua o1 1 A0 31
Mecsau:
1 — aHBAPDL
2 — EeBPAAb
3 — MmapT
4 — anpeaAb
S5 —mam

1 6aut 6 — UIOHb
7 — UIOAb
8 — aBrycr
9 — CeHTAbPb
10 — okT96pPb
11 —HO90pPb
12 — Aekabpb
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MAOKCUMAABHOE KOAMYECTBO MPA3AHMYHBIX AHEN 20. ECAM A€Hb HE 3AACQH, B MOAIX
AEHb M MECSHLL, CAEAYET NEPEAOBATL 3HAYEHMS OXFF.

Npumep: CO3AATb CMIMCOK U3 CAEAYIOLLIMX NPA3AHUMYHBIX AHEMN 1...5 9HBAP4, 7 FHBAPS,
23 dbeBpaag, 8 mapTta, 1 mas, 2 mas, 12 nioHd, 4 HOb P4, 30 Aekabpsq, 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 - Tvin naketa
71BEC401 - MHAMBMAYQAbHbIVM QAPEC
0101 - nepBoe aHBAPH

0201 - BTOpOE dHBAPS

2302 - 23 deBpaAs

FFFF - A€Hb HE HO3HAOYEH

1221 - UUID
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CYETYMKM  AOAXKHBI  XPAHUTBCA B  30BOACKOM  YMNAKOBKE B  OTAMAMBOEMBbIX
noMeLLeHnIX Npu temneparype ot +5°C Ao +40°C 1 OTHOCUTEABHOM BAODKHOCTM HeE

oonaee 85%.

TOAHCMOPTUPOBAHME CYETYMKOB AOMYCKAETCS B KPbITbIX MOY30BbIX OTCEKOX BCEX
TMMNOB HA AIOObIE PACCTOAHMS NPU TemnepaType ot -40°C A0 +85°C.
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