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HacTosuee pykoOBOACTBO PACMIPOCTRAHAETCA HO CHYETYMKM DAEKTPOIHEPTUM
Mepkypumn 206 (aaree — cHeTimk) CoBMeCTHOro npom3BoAcTBa OOO «HIMK «MHKoTEKE) U
OO0 «Bera-ABCoAO™ U ONPEAEAIET MOPAAOK YCTAHOBKM M MOAKAIOYEHMS, A TAKXKE
COAEPXUT KOMAHAbI YIIPABAEHMS U ONMUCAHME GOYHKLIMOHAOAQ.

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

AArs o6ecneyeHus NPABUABHOIO CPYHKLMOHMPOBAHMA YCTCOHOBKA M
' HACTpOMKaA cYyeTyMKa AOAXHbI OCYLUECTBAATLCS
*  KBAAUMCOULUPOBAHHBIMU CNELLUAAMCTAMM
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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 POAAMOMOAYAb, 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 BHYTPEHHMM COBDBITUAM, TOK M MO KOMOAHAE C CEPBEPAl.

PaAMOMOAEM CHETYMKA paBOTAET KAK yCTpomcTBo LORAWAN kaacca C.

MOKA3AHUS CYUTBIBAIOTCS C NPMBOOPA 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 MOAYHEHMUS MOATBEPXAEHMS O AOCTABKE
NPEeAbIAYLLIETO. ECAM TAKOE MOATBEPXKAEHME HE MOAYYEHO YCTPOMCTBO 30BEPLLAET
CEQHC CBS3M AO CAEAYIOLLLETO MO PACTMCAHMIO. MPK 3TOM YCTPOMCTBO MPOAOAXAET
COoBUPATb AQHHbBIE COFAQCHO NEPUOAY COOPA ACHHBIX M 3AMUCBIBATH B MOMSTh.
HenepeAaHHbIE NAKETbl COXPAHIOTCS 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. [MPOBEPKM AOCTABKM MAKETOB B TAKOM PEXMME HET.
HenepeAQHHbIX MOKETOB B MAMSITU YCTPOMCTBA HE OCTAETCA.

HaCTpOMKM yCTPOMCTBA OCYLLECTBAIKOTCI AMCTAHLMOHHO Yyepe3 LoRaWAN.
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KAQcc TO4HOCTM NpU yyeTe
QKTMBHOW IHEPTMM
Ba30BbIM (MAKCHMMAABHBIM) TOK, A

HOMMHOABHOS YOCTOTA CETH, L,
KoAmyecTso Tapmndoos
MNOCTOAHHQAA CHETIMKA, UMIM./KBT Y
YyBCTBUTEABHOCTb MO TOKY, % OT |6
AManasoH paboymx Temneparyp,

Kaacc yctponctsa LoRaWAN
KoAMYeCTBO KOHAOAOB LORA
YOCTOTHbIM NAQH

Cnoco® aKTMBALMK B CETU

[leproA BbIXOAC HO CBA3b MO
VMOAYAOHUKDO
MNeproa HOKOMAEHMI AQHHbIX MO

YMOAYOHUIO

Ob6beM MAMIATU AAT HOKOMAEHUS
MNOKETOR
TN aHTEHHBLI LORG

HyBCTBUTEABHOCTb

AOQABHOCTb POAMOCBA3M B MAOTHOM
AQABHOCTb PAAMOCBS3U B

HOMMHAOABHOS MOLLLHOCTb

HOMWMHOABHOE HaNpsXeHune, B
MNoTpebAseMas MOLLIHOCTb B LLEMMU
TOKQ, B-A

MNoTpebAseMas MOLLIHOCTb B LLEMMU
HAnpsXeHuns, BT

Pasmepsbl kopnyca

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

C
16
RU8B68

OTAA
2 Yaca (HacTpamBaeTcs)

1 Yyac (HacTpamsaeTcs)

255 noketos

BHYTPEHHS S
-138 dBm

AO 5 Km
AO 15 km

25 mBT

230
0.5

2,5

154x105x72 mm

CyeTdmK IBAIETCS YCTPOMCTBOM KAAcca C (Mo Kaaccndomkaumm LORGWAN) m

obecnevymBaeT CACAYIOLLLMM QOYHKLMOHAOA:

o noaaepxka ADR (Adaptive Data Rate)

OO O0OO0OO0

NOAAEPXKA OTMPABKM NMAKETOB C MOATBEPXKAEHUEM (HOCTPAMBAETCS)
AMCTOHLIMOHHOE YMPABAEHME PEAE OTPAHMYEHMS MOLLIHOCTM
COXPAHEHME MAKETA B MAMATU MPU HEBO3MOXHOCTH AOCTOBKM
NPWBA3KA MOKA3AHMIM KO BRPEMEHMU MO BHYTPEHHMM HOCAM SAEKTPOCHETIUKA
BHEOYEPEAHOM BbIXOA HO CBA3b MPU OMNPEAEAEHHbBIX COObITUSX
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MEPBbLIM 3AMYCK

MNpru NoAQYE MUTAHMSA HA CYETYMK DAEKTPOIHEPIMU POAAMOMOAEM HAYMHAET
permcrtpaumio B cetm LoORaWAN cnocotom OTAA.

YCTPOMCTBO OCYLLLECTBUT TPM MOMbITKM MPUCOEAMHEHMS K CETUM B YOACTOTHOM
AmanasoHe RU-868. lMpu MOAyYEHUM MOATBEPXKAEHMA AKTMBALUMKM B ceti LORaAWAN,
YCTPOMCTBO HAYHET pABOTATH B OOBIMHOM PEXMME.

MAPAAAEABHO POUAMOMOAEM HAYHET OMPOC CYETYMKA M MOMbITAETCS OTMPABMTbL
nepBbiM MNAKET. ECAM BCe MOMbITKM PEMMCTPALMM B CETU OKAXKYTCHS HEYAQYHbIMM,
PAAMOMOAEM MPOAOAXKUT HOKOMAEHME AQHHBIX M OyAeT OCYLLLECTBAITb MOMbITKM
NPUCOEAMHEHMUS K CETU KAXKAbIM YaC.

B pabote cyetinka Mepkypuit 206 eCTb BOXKHAS OCOBEHHOCTh: CeTEBOU aApecC,
Mo KOTOPOMY POAMOMOAEM COBEPLLAET ONPOC cYeTimKa. CeTeBOM aApeC CYETYMKA
MOXHO Y3HOTb MO 3ABOACKOMY HOMEPRY YCTPROMCTBA, PACMOAOXEHHOMY HA KPbILLIKE.
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MNPUY NEPBOHAYAABHOM MOAKAIOHEHMM B MAMITM PAAMOMOAEMA HET CETEBOrO
AAPECA CYETYMKA. DTOT AAPEC HEODXOAMMO YKA3ATb B MPUAOXKEHMM «loT Vega Pulsen
npm AODABAEHMU YCTPOUCTBA, B CTPOKE (MHAMBUAYAAbHBIM AAPECY, KAK 3TO MOKA3AHO
HQ CKPUHLLIOTE HUXE.

PepaktupoBaHue yctpoictsa Mepkypum 206

Ha3eaHue O6nekTa Anpec O6bekTa
Bera-A6comot Kuposa 113/1
lNomeuieHue HazsaHue npuéopa
CreHn Mepkypuin 206
PanuoMmoiem LigeT Kon. Tapugos
SEEB_Mercuty v e - 4 El
CocTosiHMe YCTpPONCTBa o Konuuecteo ¢as3
B akcnnyatayum E| @ OpHopazHuIA © TpexdazHuit
Mojiens Npué0opa yueta 33BOJICKON HOMEp NMpréopa yyeTa
Mepkypuin 206 PNOFO4 30661877-17
Homep nuueeoro cyeta Jlata nosepkm
04.10.2019

MeXnoBepoyHLI MHTEpBan, net Hanwe pene

10
OTo6paxats NpoduibL MOLWHOCTH

MHMBUAIYVaneHRIA ajipec

30661877

[ veenomnetins o TpeB‘{ WHanenayaneHbli 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 BO3MOXHOCTb 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

ECAM ceTeBOM aApecC He YKA3aH MAM YKA3GH HENpPABUABHO, TO
POAMOMOAEM HE CMOXET OMPOCUTb CHETHYUK U ByAEeT NpPUCBIAATL

¢ nAaKeTbl C NyCTbiMU CTPOKAMU

ECAM CETEBOM QAPEC CHETYMKA YyXKe OblA 3AMMCAH B MAMSITb PAAMOMOAEMA
HEBEPHO, €CTb BO3MOXHOCTb M3MEHWUTb €ro, OTNPABMB MAKET Ne? (CM. pasaea
OnumcaHue NPOTOKOAQ OBMEHQ)

OnUcaHme YaCTOTHOTO MAQHAO CYETYMKA:

HOCTOTHbIM MAQH KaHaA HacTota MoaAyAdLLMA
5 868.9 MUultiSF 125 kHz
RU-868 2 869.1 MUItiSF 125 kHz
RX2 869.1 SF12 125 kHz
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B AQHHOM PQa3AEAE OMUCOH MPOTOKOA OOMEHO AQHHBIMM POAMOMOAEMO C CETHIO
LoRaWAN.

PAAMOMOAEM MEPEAAET NMAKETbl CAEAYIOLWLMX TUMOB.

' B noAax, COCTOALLMX M3 HECKOAbKMX OGAUT, MUCMOAb3yeTCA NOPAAOK
s CAepoBaHus little endian

1. MIHbopMAUMA O CYETYMKE (reHepUpyeTCd MO BPEMEHM KM MPU HACTYNAEHUM
COObITNN)

Pasmep B 6anTax OnucaHue noas
1 6amrt T1n NOKeTAa, AAS AQHHOTO NaKeTa = |
4 6aunta CepPUMHBIM HOMEP DAEKTPOCHETYMKA

Bpems doOpMUPOBAHMS MAKETA, ECAM MPUYMHA MEPEAQYM (MO
BPEMEHMN MAM (MO 3AMPOCY.

4 6auta
Bpems HaCTynAeHns cobbITUS, ECAM MPUHYMHA MEPEAQYM OAHO M3
cobbithi (unixtime UTC cyeTtymka)

1 6amTt Moaeab cyetymka: 3 — Mepkypui 206, 4 — Mepkypui 200

1 6ant KoamyecTso doas y cyetumka: 1, 3

1 6ant KoAamyecTtso Tapudoos: 1 -4

6ot HaaAmdme pene OrPAHMYEHIA MOLLHOCTM
HE MOAAEPXMBAETCH CYETIMKOM, BCETAA « 1)

4 6aunta AQTA BbIMYCKO CEPUMHOTO M3AEAMT B dDOopMaTe unixtime

4 6amta Bepcus MO cyétymka

% Grolie KoadbdomumeHt TpOHCCPOpMCILLMM (YMHOXeHHbIM Ha 100)
HE NMOAAEPXKMBAETCSH CHETYMKOM, BCeraa OXFFFF

4 6aunta TekyLime NoKA3aHU CHETYMKA (KOK HO AMCTAee) B BTy

1 6ant Temnepartypa BHYTPU CHETIMKO OT — 127 AC +127

4 6auta TekyLLee COCTOsHME (BUTOBOE MOAE)

2 6bauta MpuYIrHA Nnepeaaym naketa (BUToBoe NoAe)

2 6amTa UUID 3anpoca

CYEeTYMK COAEPXUT B cebe BCTPOEHHbIE YOChI C KOAEHAQPEM, BPEMSI M AQTA HA
KOTOPbIX 3QAQIOTCS MPWM MPOMU3BOACTBE, O TAKXKE MOTYT OblTb CKOPPEKTUPOBAHbI B
npouecce 23KCMNAyataumm. POPMMUPOBAHME TMAKETOB C TEKYLLUMMM  MOKAZAHMIMM
MPOUCXOAMUT B MOMEHTbI BDEMEHM, KPATHbIE 30ACGHHOMY B HOCTROMKAX Nepuoay cbopa
AQHHbIX:

e AA9 MHTEPBAAQ 1 4AOC: CYUTLIBAKOTCH MOKA3AHMA HO HAYAAO TEKYLLLETO 4ACQ;

e AA9 MHTEPBAAQ 6 HOCOB: CHYUTbIBAKOTCA NMokasaHug Ha 00:00, 06:00, 12:00, 18:00;
e AAS MHTEPBAAQ 12 HOCOB: CYMTLIBAIOTCS NMOKA3aHma Ha 00:00, 12:00;

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

10
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o AN MHTEPBAAQ 1 HEAEAd: CYMTbIBAOTCH MOKA3aHMsa B 00:00 TOro AHg HeEAEAMU,
KOTOPbIM YKA3QH B HOCTPOMKAOX (HONPUMEP, 2 — BTOPHUK);

e AA9 UHTEPBAAQ 1 MecCal: CYMTbIBAIOTCH NoKA3aHMg B 00:00 TOro 4YMcAQ mecsauaq,
KOTOPOE YKA3AHO B HOCTPOMUKAX (YMCAO OT 1 AO 28).

PacLumdopoBka OMTOBOrO MOAS «TekyLLLee COCTOIHME)

but OnucaHue noas
0 Out COCTOSHME KAEMMHOM KPbILLIKM:
0 — oTKpbITA
1 —3aKkpsbITa
1 6ur COCTOSHME KPBbILLIKM KOPMYCa:
0 — oTKpbITO
1 — 30KpbITA
2 0ouT COCTOSHME peAe ONPAHMYEHUI HATPY3KM:

0 — noAQHO OrpaHMYEeHa
1 — 3Heprma NnoAqeTcs

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

PacLumdopoBka BGUTOBOro MoAs «MpriymHa NnepeAaaym NaKeTon

BbuTtbl [43210] OnucaHue noaAs

00001 Mo BpemeHm

00010 BCKpPbITME KAEMAMHOM KPbILLIKM

00011 BckpbiTMe Koprnyca

00100 Bo3aencTBME BHELLIHUM MOTHUTHBIM MOAEM
00101 Moteps doasbl

00110 NHBEepCKs doasbl

00111 CpabaTblBAHME PEAE OTPAHUYEHMS

01000 MpeBbILLEHME HANPDKEHMA MO doasze A
01001 MpeBbiLLEHME HaNPXKeHMs No doase B
01010 MpeBblLLEHWE HANPSKeHMs No doase C
01011 MpEBbILLEHME AMMMUTA MOLLIHOCTH

01100 MoeBbILLEHNE AMMMUTC AKTUBHOM MOLLIHOCTH
01101 MpeBbILLEHNE AMMUTA DHEPTUM MO TAPUDY |
01110 MpeBbILLEHME AMMUTA DHEPTUM MO TAPUDY 2
OTT11 MpeBbiLLEHUE AMMUTA DHEPTUKM MO TApUdY 3
10000 MpeBbILLEHNE AMMUTA SHEPTUM NO Tapmddy 4
10001 Pa3psA BCTPOEHHOM BATAPEN DAEKTPOCHETYMKA
10010 OTKAIOHEHME DAEKTPOMUTAHMSI CHETIMKA
10011 Mo 3anpocy

10100 BKAOHEHME DAEKTPOMUTAHMA CHETYMKA

11



ImyI/IHKOTEKC

2. NakeT MIHOBEHHbIX 3HAYEHUM

Pasmep B 6anTax
1 6ant
4 baunta

4 oamnTa

1 6amt

2 baunta
2 6amta
2 6amta
2 baunta
2 6amta
2 6amta
4 6aunta
4 6amTa
4 6amTa
4 6aunta
4 6amTa
4 6amTa

1 6auT
1 6amt

1 6auTt

2 banta

OnucaHue noas

TN NokeTa, AAS AOHHOTO MakeTa = 2

CepumnHbIM HOMEP DAEKTPOCHETYMKA

Bpems CHATUS MOKA3aHUIM, NEPEAOBAEMbIX B AGHHOM MAKETe
(unixtime UTC cyeTt4mka)

KoAamyecTtBo doa3 cyetymka

Hanps>xeHue doasbl A YyMHOXEHHOE Ha 10

Hanps>xeHune doasbl B ymHOXeHHoe Ha 10

Hanps>xeHue doasbl C yMHOXeHHOE Ha 10

Tok doasbl A YMHOXEHHbIM Ha 100

Tok doa3bl B yMHOXeEHHbIM Ha 100

Tok doasbl C yMHOXEHHbIM HA 100

MOLLIHOCTb QKTMBHAA MO dda3e A B Bt

MOLLIHOCTb AKTMBHASA MO doase B B BT

MoLLHOCTb akTMBHAA Mo doase C B Bt

MOLLIHOCTb PEAKTMBHAOA MO doa3e AB Be A

MOLLIHOCTb pEeaKTMBHAOSA MO doa3e B B Be A

MOLLIHOCTb peaKkTMBHAOA MO doaze C B Be A
KoadbdmupeHT MOLLLHOCTM doasbl A YMHOXEHHbIM HO 100
HE MOAAEPXKMBAETCH CHETYMKOM, BCeEraa OxFFFF
KoadodomumeHT MOLLLHOCTM doa3bl B yMHOXeEHHbIM Ha 100
HE MOAAEPXKMBAETCH CHETYMKOM, BCEraa OxFFFF
KoadbdpmupeHT moLHOCTM doasbl C YMHOXEHHbIM Ha 100
HE NMOAAEPXKMBAETCH CHETYMKOM, BCErAa OXFFFF

UUID 3anpoca

MIHOBEHHbIE 3HAYEHMA CHUMAIKOTCA B MOMEHT 3AMPOCA AOHHOIO NAKeTa oT

CYETYMKA.

3. OtBeT Ha 3anpoc BHeLluHen SCADA B NPO3PAYHOM PEXMME PABOTbI MOAEMA

Pasmep B 6anTax
1 6amr

2 6amTa

1 6amTt

1 6amrt

1 6amrt

He 6oaee 41 6aut

OnucaHue noas

TUN NAKeTqa, AAT AOHHOTO MaKeTa = 3

OBLLMM pA3ZMEP MPUMHATOrO NAKETA ACHHbIX
Pasmep nepeAaBaemoro nakerta
MNOPAAKOBbIM HOMEP NEPEACBAEMOrO NAKETA
KoAM4eCcTBO NAKETOB (BCErO NAKETOB)
AQHHblIE

4. TTOKA3AHUA CHETYMKA PACLUMPEHHBIE MO TAPUTOAM.

Pasmep B 6anTax
1 6amTt
4 6baunta

4 6auTa

12

OnucaHue noaAs
Tun NakeTa, AAf AOGHHOTO NakeTa = 4
CepumnHbIM HOMEP DAEKTPOCHETYMKA

Bpems CHATUS MOKA3AHUM, NEPEAOBAEMbIX B AGHHOM MNAKETE
(unixtime UTC cyeT4mka)
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1 6anTt KOAMYECTBO MCMOAb3YEMBbIX TAPUTOOB
1 6amTt AKTUBHbIM TApUd: 1 - 4
9 Bl KoadbdomumeHT TpaHCopMaLLmn (YMHOXEHHbIM HA 100)
anTa -
HE MOAAEPXMBAETCSH CHETYMKOM, BCeraa OXFFFF
4 baunta TekyLime NoKA3AHUS CHETYMKA, CYMMA BCEX TAPUTPOB B BT 4
4 baunta SHeprmg no Tapmudoy 1 (cymma doas) B BTy
4 6aunta DHeprus No Tapudoy 2 (Cymma goas) B BTy
4 6amTa DHeprus no Tapudoy 3 (Cymma doas) B BTy
4 6aunta DHeprus nNo Tapudoy 4 (Cymma goas) B BTy
2 6aunta UUID 3anpoca

5. NMPOodUAb MOLLLHOCTU (ECAM BKAIOYEH, TO NEPEACETCS PA3 B YAC M COAEPXKMT ABE
MOAYYQCOBKM).

Pasmep B 6anTax OnucaHue noas

1 6amr T1N NOKEeTA, AAS AQHHOTO NaKeTa = 5

4 6amnta CepPUMHBIM HOMEP DAEKTPOCHETYMKA

4 6aETa Bpems CHATMUS NepBOM MOAYHACOBKM, MEPEACBAEMOM B ACGHHOM

nakete (unixtime UTC cyeTtimka)

1 6ant MNepuoa ycpeaHeHus, Bceraa OxFF

MNpumedanme (0 — AQHHbIE €CTb, 1 — CHETYMK HE PABOTAA HA
AQHHOM MHTEPBOAE BPEMEHM)

4 6aunta A+, OKTUBHAS SHEPIMS, NPIMAs, B BT 4

A- +, QKTMBHQS SHEPTrMg, OBPATHAS, B BT 4

1 6ant

4 6amT =
6amra HE MOAAEPXMBAETCH CHETYMKOM, BCeraa OxFFFFFFFF
g R+ peakTMBHAS SHEPTUS, MPAMAE, B BAP Y
4 6amta s
HE NMOAAEPXMBAETCH CHETYMKOM, BCeraa OxFFFFFFFF
- R-, peaKTMBHAOS 3HEPrMa, 0BpPATHASY, B BAP
4 6amnta =
HE MOAAEPXMBAETCH CHETYMKOM, BCeraa OxFFFFFFFF
4 6aiiTq Bpemsa CHATUS BTOPOM MOAYHOCOBKM, MEPEACBAEMOMN B AQHHOM

nakete (unixtime UTC cyeTtimka)

1 6ant MNepuroa yCpeAHeHMS

MNpumedanme (0 — AQHHbIE eCTb, 1 — CHETYMK HE PABOTAA HA
AQHHOM MHTEPBAAE BPEMEHM)

4 bauta A+ OKTMBHQAS SHEPIUS, MPAMAS, B BT*y

A- +, OKTMBHQAS DHEPIMg, 00paATHAY, B BTy

1 6ant

4 6aut !
Ganra HE NMOAAEPXXMBAETCH CHETIMKOM, BCerad OXFFFFFFFF
2 R+ peakThBHAs 3Heprus, NPsmas, B Bap 4
4 bamta 9
HE NMOAAEPXMBAETCH CHETIMKOM, BCerad OXFFFFFFFF
. R-, peakTBHAs sHeprd, obpATHAS, B BAP M
4 banta g
HE MOAAEPXMBAETCS CHETIMKOM, BCEraa OxFFFFFFFF
2 6amTa UUID 3anpoca

6. OTBET HA MOAYYEHME 3AMNPOCA (KBUTAHLMS).

Pasmep B 6antax OnucaHue noaAs

1 6amrt Tun NaKeTa, AAY AQHHOTO MAKETA = 6
4 6amTa CepuiHbIM HOMEP SAEKTPOCHETYMKA
1 6amTt Pe3yAbTAT BBIMOAHEHMS 3AMPOCA:
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2 banta

=)
c,) BE=Sa
0 — oumbka

] — BbIMOAHEH

2 — 30MpPOC HE MOAAEPXKMBAETCA AOHHbBIM CHETYMKOM

UuUID 3anpoca

7. TekyLasa KOHGOUIypaLma YCTPOMCTBA.

Pasmep B 6anTax
1 6amt

4 6amTa

2 6amta

1 6ant

1 6amr

1 6aut

4 6amTa
4 oanta

OnucaHue noaAs

Tuvn NokeTa, AAS AOHHOTO naketa = 7
CepumnHbIM HOMEP DAEKTPOCHETYMKA
[eproA BbIXOAQ HA CBA3b B HACAX

PAQr paspeLleHns Nepesdyn CobbiTmm

0 - 3anpelieHo

1 — paspelueHo

PAQr paspeLLeHns NepeAq I MOAYYACOBOK
0 —3anpeLueHo

1 — pa3pelueHo

PAQr OTMPABKM NAKETOB C MOATBEPXKAEHNEM
0 — ©6€e3 NOATBEPXKAEHMUS

| — C NOATBEPXKAEHMEM

AVUMUT MOLLIHOCTM B BT

AUMMT BHEPIMM B BT*Y

HakonAeHue nakeTos MH(*‘)OPMCILI.MM 06 IAEKTpoCHeTYHuKe

1 6amr

1 6ant

1 6aut

MNepuroa.:
0-1uyac

1 —64acos
2 —-124acos
3 -244aca
5 —Heaend
6 — mecsL,

AEHb HEAEAM, ECAM NEPUOA HEAEAS:

0 — eXXeHeAEAbHbIE OMPOCHI OTCYTCTBYIOT
1 — NOHEAEABHMK

2 — BTOPHMK

3 —cpeaa

4 —vyeTBEPT

S — natHMua

6 — cybbota

7/ — BOCKpEeCeHbe

AeHb MecdLa, eCAM NEPUOA MECHLL:

0 — exXxemMecsa4Hble OMPOCHI OTCYTCTBYIOT
1...28 — YUCAO MECHLA, B KOTOPOE MPOUCXOAUT OMPOC

HakonAeHue NakeToB C 3HepPruei HapacTAOLLUM UTOFOM

1 6amr

14

MNepuroa.:
0-1y4ac

1 —é64acos
2 —-124acos
3 —-244aca
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1 oamr

1 oamr

1 6amr

1 6amr

1 6auTt

2 banta

%) BE=2a

A B C O N 0T

AEHb HEAEAU, ECAU MEPUOA HEAEAS:

0 — exxeHeAeAbHble ONPOCHI OTCYTCTBYIOT
1 — NOHEAEAbHMK

2 — BTOPHMK

3 -cpeaa

4 —veTBEPT

S - natHmua

6 —cybbota

/ — BOCKpECEHbE

AEHb MeCHLLa, ECAM NEPUOA MECHLL:

0 — exxeMeCqa4HblEe OMPOCHI OTCYTCTBYIOT
1...28 — YUCAO MECALA, B KOTOPOE NPOUCXOAUT OMNPOC

HakonAeHue NaKkeToB C MTHOBEHHbIMU 3HAYEHUAMMU

MNepuroa.:
0-Tuyac

1 —64acos
2 —-124acos
3 -244aca
5 —Heaend
6 — mecHL,

AEHb HEAEAU, ECAU MEPUOA HEAEAS:

0 — exxeHeAeAbHble ONPOCHI OTCYTCTBYIOT
1 — MOHEAEABHUK

2 — BTOPHMK

3 -cpeaa

4 —yeTBEPT

S — natHuua

6 — cybbota

7/ — BOCKpECEeHbe

AeHb MecsLa, ECAM NEPUOA MECHLL:

0 — exxeMeCa4HbIE OMPOChI OTCYTCTBYIOT
1...28 — YUCAO MECLQA, B KOTOPOE MPOMUCXOAUT OMPOC
UUID 3anpoca

i ECAM KAKOM-AMBO MAPAMETP CYETYMKOM HE OTAQETCH, BO3BPALLLAETCSH

3HA4YeHune

OXFF  AAd  oaHOOOMTOBOM nNepemeHHon, OxFFFF  AAq

ABYXDOMUTOBOM 1 TOK AGAEE
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PAAMOMOAEM MPUHUMAET MAKETbl CAEAYIOWMX TUMOB

. Tun naketa | 3ape3epBrpOBAH

2. 3anpoc MHAOPMALMKM O CHETIMKE

Pasmep B 6anTax OnucaHue noaAs

1 6amt TN NAKeTa, AAS AGHHOTO NAKeTa = 2
4 6amTa CeTeBor AAPEC SAEKTPOCHETIMKA

2 6aunta UUID 3anpoca

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

3. 3anpoOC MIHOBEHHbIX 3HAYEHMM

Pasmep B 6anTax OnucaHue noas

1 6amt Tun NakeTa, AAS AQHHOTO nakeTa = 3
4 6amnta CeTeBOM OAPEC DAEKTPOCHETYMKA

2 6amTa UUID 3anpoca

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

4. 3anpoC ACQHHbIX B NPO3PAYHOM pexmme BHeluHen SCADA

Pasmep B 6amnTax OnucaHue noaAs
1 6auT TUN NaKeTqa, AAY AOHHOTO NakeTa = 4
He BoAee 255 6auT AQHHbIE

B OTBET HO AQHHbIM NAKET YCTPOMUCTBO OTMPABUT (B 3ABUCUMOCTU OT OObEMA AQHHbIX)
OAMH MAM HECKOABKO MAOKETOB 3 M3 MPEABIAYLLLETO PA3AEAQ.

5. 3anMpocC NOKA3AHMM PACLLUMPEHHbLIX MO TAPUAOAM

Pasmep B 6anTax OnucaHue noas
1 6auTt TUN NAKeTa, AAT AOHHOTO MakeTa = 5
4 6amTa CeTeBOor AAPEC DAEKTPOCHETIMKA

TN 3HaYEHUIA:
0 — HO MOMEHT 3anpoca
1 6ant 1 — 3HOYEHME M3 CYTOYHOTO XYPHAAQ (HE MOAAEPXKMBAETCS
CYETYNMKOM)
2 — 3HOYEHME MECIYHOrO XXYPHAAQ
Bpems CHATUS MOKA3AHMM, 3ANPALLMBAEMbIX B AOHHOM MAKeTe

4 6aunta (unixtime UTC cyeTymka) — AOAXKHO ObiTb B MPEAEAOX
30MPALLMBAEMOTO MECHLLA
2 6amta UUID 3anpoca

B oTBET HO AQHHbIM NAKET YCTPOMCTBO OTNPABUT MAKET 4 13 MPEAbIAYLLLETO PA3AEAQ
C MOKA3QHUIMM HO MOMEHT MOAYYEHMUS 3AMPOCA, AMOO M3 XYPHAAC B COOTBETCTBUM C
3AMPALLUMBAEMBIM MEPUOAOM.
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6. KOMOHAQ YNPABAEHUS PEAE OTPAHMYEHMS MOLLLIHOCTM

Pasmep B 6anTax OnucaHue noas
1 6amt T1N NOKETA, AAS AQHHOTO NaKeTa = 6
4 baunta CeTeBOM QAPEC IAEKTPOCHETIMKA
3HAYEHME KOMOHAbI:
1 6auTt 0 — BbIKAKOYMTb
1 — BKAKOYUTD
2 6amta UUID 3anpoca

B OTBET HO AQHHbLIM MAKET YCTPOMCTBO OTNPABUT KBUTAHLMIO (NAKET 6) 13
MNPEAbBIAYLLLETO PA3AEAQ.

' AGHHAOS KOMOHAQ BbINOAHAETCH CHETYUKOM C 30AEPXKKOU B HECKOABKO
e  CEKYHA

/. Tun naketa 7 3ape3epBrpoBaH

8. Koppekumsg TapmdOHOro pacnmMcaHmg Ha A€Hb HEAEAM

Pasmep B 6anTax OnucaHue noas
1 6amt Tmn NOKeTa, AAS AQHHOTO NaKeTa = 8
4 6amTa CeTeBor AAPEC SAEKTPOCHETIMKA
Mecau:
0 — aHBAPb
1 — dbeBpaAAb
2 — MmapTt
3 — anpeAb
4 — man
1 6ant 5 — MIOHb
6 — MIOAb
7 — QBIycCT
8 — ceHTa6pb
9 — OKTA0Pb
10 — HOGPb
11 — Aekabpb
Koa TapudoHOro pacnmcaHms:
0 — NPA3AHMYHBIM AEHDb
1 — MOHEeAEAbHMK
2 — BTOPHMK
3 -cpeaa
4 —yeTBEPT
S — natHMua
6 — cybbota
7/ — BOCKpEeCeHbe
8 — paboymi A€Hb
1M BANT KOAMPYET MUHYTbl OKOHYAHMS TOPUMAOHOM 30HbI, B BCD-
doopmare
2 OAUT KOAMPYET HOC OKOHYAHWMSA 30HbI B BCD-doopmare (GuTbl
0...5) u Homep Tapudpha (BuThl 6...7)

1 oamr

32 6amta — 16 rpynn no
2 6ANTA HO OAHY
TAPUAOHYIO 30HY

17
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2 6amTa UUID 3anpoca

B OTBET HO AQHHbIM MNAKET YCTPOMCTBO OTMPABUT NAKET 6 M3 MPEABIAYLLLETO PA3AEAQ.
BOMTOBbIM COCTOB OAHOM IPYMMbl KOAMPOBKM TAPUJOHOM 30HbI:

Pasmep B 6antax OnucaHue noas

1 6amrt MUHYTbI OKOHYQHMS TAPUAOHOM 30HbI, BCD-doopmar
Butbl 0...5 — 4OC OKOHYAHMA TAPUAOHOM 30HbI, BCD-dobopmar
burthl 6...7 — HOMep Tapudoa:

0x00 - nepsblt TAPUD

0x01 - BTOpOM TAPUTD

0x02 - Tpetmn Tapud

0x03 - 4yeTBEPTHIM TAPUD

1 oamt

B TOPMAOHOM PACMMCAHMM HA CYTKM 16 BPEMEHHDIX 30H. KOXKAQS 30HO KOAMPYETCH
ABYMS BAUTOMMU. ECAM 30HA HE 30AQHQ, TO CAEAYET NEPEAABATL 3HAYEHME OXFFFF.

Noumep: M3MmeHUTb TapMdOHOE PACTTMCAHUE HA BTOPHMKMU CDEBPAASL: TAPUAD 2 C
05.14 A0 09.35, Tapud 3 o1 09.35 A0 05.14

[Naker:

08 71BEC401 01 02 3549 1485 FFFF FFFF FFFF FFFF FFFF FFFF FFFF FFFF FFFF FFFF FFFF FFFF FFFF
FFFF 0102 , rae

08 - Tvn naketa

71BECA401 - MHAMBMAYQAbBHbIM QAPEC

01 - mecau, peBpaAb

02 - AeHb HEAEAM, BTOPHUK

3549 - OKOHYAHWE BTOPOU TapMdOHOM 30HbI B 09.35, Tapudd 2
1485 - okOH4YOHMeE TpeTben TapmdoHOM 30HbI B 05.14, Tapmdd 3
FFFF - He 30AQHHbIE TOPUMAOHbLIE 30HbI

0102 - UUID

[NoAapoOHee 06 OKOHYOHUM TAPMAPHOM 30HbI 1: 3549, 3aech 35 == 35 MUHYT B BCD
doopmare; 49 = 0b0T1001001 =01 001001, rae 01 ==Ttapudp 2, 001001 == 9 yacos B BCD
doopmare.

[NoapoOHee 06 OKOHYOHMM TAPMADHOM 30HbI 2: 1485, 3aech 14 == 14 muHyT B BCD
doopmare; 85 =0b10000101 =10 000101, rae 10 ==Ttapudo 3, 000101 == 5 4yacos 8 BCD
doopmare.
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9. KoHdourypatop LoRa-moaema

Pasmep B 6anTax
1 6amt

4 6amTa

2 6amTa

4 6amta

1 6amT

1 oamr

1 6ant

OnucaHue noas

TN NakeTa, AAS AOHHOTO NakeTa = 9
CeTeBOM AAPEC DAEKTPOCHETYMKA (MHAMBUAYOAbHBIM QAPEC)
lepuroA BbIXOAQ HO CB3b B YACAX

MNapoab

PAQr paspeLleHns nepeaaym cobbitmm

0 - 3anpelieHo

1 — pa3pellueHo

PAQr paspeLLEHNs NEPEAQIM MOAYYACOBOK
0 - 3anpelieHo

1 — paspelleHo

PAQr OTMPABKM NAKETOB C MOATBEPXKAEHUEM
0 — ©6€e3 NOATBEPXKAEHMUS

1 — C MOATBEPXKAEHUNEM

HakonAeHue nakeTos MH(*)OpMGLI.MM O DAeKTpoCcHeTHHukKe

1 6amr

1 6aut

1 6ant

MNepuroa.:

0-1yac

1 - é64acos

2 —-124acos

3 -244aca

S — Heaensd

6 — mecsL,

AEHb HEAEAU, ECAU NEPUOA HEAEAS:

0 — eXXeHeAEAbHbIE OMPOCHI OTCYTCTBYIOT
1 — NOHEAEABHMK

2 — BTOPHMK

3 -cpeaa

4 —yeTBEPT

S — natHuua

6 — cybbota

7/ — BOCKpEeCEeHbe

AeHb MeCsLA, ECAM NEPUOA MECHLL:

0 — exXxemeca4Hble OMpPOChl OTCYTCTBYIOT
1...28 — YUCAO MECALA, B KOTOPOE NPOUCXOAUT ONPOC

HakonAeHue NakeToB C 3HepPruei HapacTAOLLUM UTOFOM

1 6amr

1 6aut

MNepuroa.:
0-1y4ac

1 —é64acos
2-12vacos
3 —-244aca
5 - Heaend
6 — MmecsL,

AEHb HEAEAU, ECAU NEPUOA HEAEAS:

0 — exXxeHeAEAbHblE OMPOCHI OTCYTCTBYIOT
1 — MOHEAEABHUK

2 — BTOPHMK

3 -cpeaa

4 —veTBEPT

S - natHmua

6 — cybbota
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7 — BOCKpeceHbe
AeHb MeCsLQa, ECAM MEPUOA MECHLL:
1 6amr 0 — exXxeMeCs4Hble OMPOCHI OTCYTCTBYIOT
1...28 — YUCAO MECHLA, B KOTOPOE MPOUCXOAUT OMPOC
HakonAeHue NnakeToB € MTHOBEHHbIMU 3HAYEHUAMU
MNeproa.:
0-1Tv4ac
1 —64acos
1 6amt 2 -124acos
3 -244aca
5 —Heaens
6 — meciLL
AEHb HEAEAU, ECAM NEPUOA HEAEAS:
0 — exxeHeAeAbHble ONPOCHI OTCYTCTBYIOT
1 — NOHEAEAbHMK
2 — BTOPHMK
1 6aumTt 3-cpeaa
4 —vyeTBEPT
S — naTHMUG
6 — cybbota
/ — BOCKpPECEHbE
AeHb MEeCHLLA, ECAM NEPUOA MECALL:

1 6amr 0 — exxemMecs4Hble OnMpPOChl OTCYTCTBYIOT
1...28 — YUCAO MECHLA, B KOTOPOE MPOMUCXOAUT OMPOC
2 6amta UUID 3anpoca

B OoTBET HO AQHHbIM MAKET YCTPOMCTBO OTNPABUT NAKET é 13 NPEABIAYLLLETO PA3AEAQ.

10. 3anpoC HA M3IMEHEHME PEXMMA DYHKLUMOHUPOBAHMSA PEAE OrPAHUYEHMS

MOLLLHOCTH
Pasmep B 6auTax OnucaHue noas
1 6amt TN NaKeTa, AAS AGHHOTo naketa = 0x0A
4 6amta CeTeBoM AAPEC IAEKTPOCHETIMKA
4 6anta MapoOAb (HE MCMOAb3YETCS)
4 6amTa AVMUT OKTUBHOM MOLLIHOCTU, AOMHOXEHHbIM HA 10 B BT
2 6amta UUID 3anpoca

B OTBET HO AQHHbIM MAKET YCTPOMUCTBO OTNPABUT MAKET 6 M3 MPEABIAYLLLETO PA3AEAQ.

11. 3anpoc KoHUrypaumm yCTpomncTBa

Pasmep B 6anTax OnucaHue noas
1 6amr TUN NaKeTa, AAY AOHHOTO nakeTa = OxOB
2 6amta UUID 3anpoca

B oTBET HO AQHHbIM NAKET YCTPOMCTBO OTAPABUT MAKET 7 U3 MPEAbIAYLLLETO PA3AEAQ.
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12. 3anMch CNMCKA CNELMAAbHBIX (MPA3AHMYHbBIX) AHEN

Pasmep B 6antax OnucaHue noas

1 6amt Tun NaKeTa, AAS AQHHOTO naketa = 0x0C

4 6amTa CeTeBor AAPEC SAEKTPOCHETIMKA

40 6amT - 20 rpynn Mo 2 1¢ 6aMT KOAMPYET A€Hb MeciLd oT 1 A0 31

OaMTA HO OAMH AEHb 21 6ANT KOAMPYET MOPAAKOBLIM HOMEP Mmecaua oT 1 A0 12
2 6amta UUID 3anpoca

B OTBET HO AQHHbIM MAKET YCTPOMCTBO OTMPABUT NAKET 6 M3 MPEABIAYLLLETO PA3AEAQ.
BAMTOBbLIM COCTAB OAHOM FPYMMbl KOAMPOBKM AHS:

Pasmep B 6anTax OnucaHue noas

1 6amrt AeHb mecaua ot 1 Ao 31
Mecau:
1 —aHBAPDL
2 — EBPAAb
3 - maprt
4 — anpeAb
5 —mam

1 6ant 6 — MIOHb
7 — MIOAb
8 — asrycrt
9 — ceHTI06pPb
10 — oKTA6Pb
11 —HOAGPL
12 — Aekabpb

MOKCHMMAABHOE KOAMHECTBO MPA3AHMYHBLIX AHEM 20. ECAM AE€Hb HE 30AQH, B MOASX
AEHb U MECALL CAEAYET NMEPEACBATL 3HAYEHMA OXFF.

Npumep: Co3AATb CIMCOK M3 CAEAYIOLLIMX NPA3AHMYHbBIX AHEM 1...5 9HBAPY, 7 dHBAPA,
23 dbeBpaag, 8 mapTta, 1 mas, 2 mas, 12 noHd, 4 Hoab P4, 30 Aekabps, 31 Aekabps

MNaket: 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 - MHAMBMAYQAbHbBIM QAPEC
0101 - nepBoe aHBAPH

0201 - BTOpOE 9HBAPS

2302 - 23 doeBpaAd
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FFFF - AeHb HE HO3HOYEH

1221 - UUID

22
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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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