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BBEAEHUE

HacTosiLee pyKoBOACTBO pacnpoCTpaHAETCs Ha CYETUMKN INEKTPO3Hepruun LI32726A ¢ pene u
6e3 pene 1 LI32727A ¢ pene n 6e3 pene (Aanee — cyetunk) coemectHoro npomssoactsa 000 «ClM6
3UM» n 000 «Bera-ABCoOAOT» U OMPEAEASIET NOPSAAOK YCTAHOBKM U NMOAKAIOUEHUS, @ TAKXKE COAEPXKUT
KOMaHAbI yIpaBAEHMA U onMcaHue GYHKLMOHAAA.

PykoBOACTBO NpeAHa3Ha4yeHo AAA CNELIMaAMCTOB, 03HAKOMAEHHbLIX C NpaBUAAMU BbINMOAHEHUS
MOHTaXHbIX pa60T B 06bAaCTH Pa3AMYHOI 0 SAEKTPOHHOIO N SAEKTPNYECKOIO 060pyAOBaHMFI.

AnA obecneveHuss nNpaBUABHOTO GYHKLMOHUMPOBAHMA YCTAaHOBKA WM HACTPOMKa
CUYETUMKA AOAXKHbI OCYLLIECTBAATLCA KBAaAUDULIMPOBAHHBIMW CieUUMannucTaMu



Ccrie

1 ONMMUCAHUE U NPUHLUWN PABOTDI

CueTtumkn LU92726A npepHa3HauveHbl AT MHOTOTapuoHOro (Ao 4 TapudoB) yueTa akTUBHOM
3HEepPrum B OAHOGA3HbIX CETAX NEPEMEHHOIO TOKa HOMMUHAAbHOM Yactoton 50 .

CueTtumkn LU32727A npepHa3HauyeHbl AT MHOTOTapuoHOro (Ao 4 TapudoB) yueTa akTMBHOM
3HEeprum B TpexdasHbIX TPEX- U YETbIPEX- MPOBOAHbBIX CETAX NEPEMEHHOIO TOKA HOMUHAAbHOW YaCcTOTOM
50 lu.

BHyTpKU CYUETUMKOB YCTAHOBAEH PAAMOMOAYAb, OCYLLIECTBASIOLLMI HAKONAEHWUE U Nepepady
AAHHbIX CO cueTunka B ceTb LoORaWAN nocpeacTBOM papnMOCBA3KM Ha YacToTax AMana3oHa RU-868.

CYETUMKM UMELOT UCNOAHEHWE Be3 pene AMbO C peae orpaHMUYEeHUA MOLLIHOCTU, KOTOPOE MOXET
cpabaTbiBaTb Kak Mo BHYTPEHHWUM CODObITUSAM, TaK 1 N0 KOMaHAE C cepBepa.

LU32726A LU32726A
6e3 pene C pene
U32727A U32727A
6e3 pene C pene

Paanomoaem cuetumka pabotaet kak ycTporcteo LoRaWAN kaacca C.

Moka3aHusA cuMTbIBaKOTCS C NpMbopa yyeTa ¢ HacTpaMBaeMbIM NEPUOAOM: pa3 B yac, pas3 B
CYTKM, pa3 B HEAEAIO UAM pa3 B MecsL. CUMTaHHbIe NOKa3aHUA COXPaHAOTCH B MaMATU PaAMOMOAYAS,
n nepepatotcsa B ceTb LoraWAN B COOTBETCTBMU C NEPUOAOM Nepepayn AaHHbIX. [leproa Mmoxer
HacTpanBaTbCA C KPaTHOCTbIO 1 yac, No yMOAYaHUIO NEPUOA Nepeaaun paBeH 2 yaca. lepepayva
AAHHbIX OCYLLECTBASIETCS B CAyYalHbIi MOMEHT BPEMEHW BHYTPW BbiOpaHHOro nepuoaa. Mpu
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o4yepeAHOM BbIXOAE Ha CBA3b yCTpOl‘/iCTBO Ha4YMUHa€EeT OTMNMPaBAATb HAKOMNMAEHHbIE MaKeTbl C

Nnoka3aHnAamMu, OoT CaMoro paHHero K CamMmomy no3pHeEMYy.

Ecav napametp «3anpalinBaTth NOATBEPXAEHUE» BKAOUEH, TO YCTPOMCTBO OYAET OTNPaBAATb
CAEAYIOLLMI NAaKET TOABKO MOCAE MOAYYEHMSA NOATBEPXAEHMA O AOCTaBKe npeAblayLlero. Ecam Takoe
MOATBEPXAEHUE HE MOAYYEHO YCTPOWCTBO 3aBEPLLAET CEAHC CBA3K A0 CAEAYHOLLETO MO PacnUCaHuIO.
MpKn 3TOM YCTPOMCTBO NPOAOAXKAET COBUPATb AGHHbIE COrAAGCHO Nepuoay cbopa AaHHbIX M 3anuUChiBaTb
B NamaATb. HenepeapaHHble NakKeTbl COXPaHAOTCA B NAMATU CUETUMKA AO CAEAYIOLLIErO ceaHca CBA3M.

Mpu BbIKAFOUEHHOM NapameTpe «3anpallnBaTb NOATBEPXKAEHUE», YCTPOWCTBO OTNPABASET B
CeTb BCE HAKOMAEHHbIe NakeTbl MO NMOPAAKY C CAMOro paHHEro A0 CaMoro NocAeAHero. NMpoBepku
AOCTaBKM NAKETOB B TAKOM pexXunme HeT. HenepeaaHHbIX MaKeToB B NaMATU YCTPOMCTBA He OcTaéTcs.

HacTponkuK yCcTpoMCTBa OCYLLIECTBAAIOTCSH AUCTAHLMOHHO Yyepe3 LoRaWAN.
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2 TEXHUYECKNE XAPAKTEPUCTUKN

OCHOBHble L32726A L32726A LU32727A U32727A
6e3 pene C pene 6e3 pene C pene
KAaacc TOYHOCTM NpU yUYeTe aKTUBHOM 1
3Heprum
Ba3oBbii (MakcMManbHbIW) TOK, A 5(60) 5(10); 5(50); 5(60); 10(100)
HomnHaAbHas yactoTta cetu, 'y 50
Koanuectso Tapudos Ao 4
MNocTosHHaA cueTunka, Umn./KBTy 3200; 6400 500; 1000; 6000
YyBCTBUTEABHOCTbL MO TOKY, % OT 16 0,4
Avana3oH pabounx Temnepartyp, °C -40...+60 -40...+70
LoRaWAN
Kaacc yctpoinctea LoRaWAN C
KoanuecTBo KaHanoB LoRa 16
YacToTHbIN NAQH RU86GS8
Cnocob aktuBaumm B cetv LoRaWAN OTAA
lepnoa BbIxopa Ha CBA3bL MO 2 yaca (HacTpauBaeTcs)
YMOAYAHUIO
MNepnop HaKONAEHUS AAHHbIX NO 1 yac (HacTpauBaeTcs)
YMOAUYAHUIO
06bem NamATH AN HAKOMAEHUS 255 nakeTtos
nakeToB
Tun aHTeHHbI LORa BHYTPEHHAA
YUyBCTBUTEABHOCTb -138 dBm
AaAbHOCTb PAAMOCBSA3U B MAOTHOM AO B KM
AaAbHOCTb PAAMOCBSA3M B CEAbCKOM AO 15 Km
HoMWHaAbHas MOLLIHOCTb NepeAaTymka 25 mBT
MNutanue
HomuHanbHOE HanpsxeHune, B 220, 230 3x220/380; 3x230/400
MNoTpebasemasn MOLLHOCTb B LIEMW TOKA, 0,5 0,2
BA
MNoTpebasemasn MOLLHOCTb B Lienu 2,5 6,0

HanpsxeHus, BT

Kopnyc

Pasmepbl Kopnyca

115x78x66 200x120x52 125x118x70 295x172x75

CreneHb 3aluThbl Kopnyca

P51



crie

%) BE=23a

A B C O N WO T

CueTtunk siBASETCA ycTpPoncTBOM Kaacca C (no knaccudumkaummn LoRaWAN) n obecneunBaet
CAEAYHOLLIMA GYHKLIMOHAA:

OO0OO0OO0OO0O0

nopaepxka ADR (Adaptive Data Rate)

NOAAEPXXKa OTNPaBKM MNaKeTOB C MNOATBEPXAEHMEM (HacTpanBaeTcs)
AVCTaHLUMOHHOE yNpaBAEHUE pene orpaHuyeHmns MOLLHOCTH
COXpaHeHWe nakeTta B NaMsTH MpU HEBO3MOXXHOCTU AOCTaBKK
NpUBA3Ka NOKa3aHWM KO BPEMEHU NO BHYTPEHHUM Yacam
BHEOUEPEAHOM BbIXOA Ha CBSI3b MPU ONPEAEAEHHbIX COObITUAX
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3 PABEOTA C YCTPOUCTBOM

NEPBbIN 3ANYCK

Mpu nopayve NUTaHMA Ha CUETUUK IAEKTPOIHEPTMMU PAAMOMOAEM HAUYMHAET PErUCTPALIMIO B CETU
LoRaWAN cnocobom OTAA.

YCTPOWCTBO OCYLLLECTBUT TPU MOMNbITKU NPUCOEANMHEHUA K CETU B YaCTOTHOM AMana3oHe RU-868.
Mpv NOAyYeHUM NOATBEPXAEHUA akTMBauun B cetn LoRaWAN, ycTpoMcTBO HauyHeT paboTaTtb B
06blYHOM pexurme. MNaparreAbHO MOAEM HAYHET OMPOC CYETYMKA W MOMbITAeTCs OTNPaBWTb NEPBbIN
nakeTt. ECAM BCe MOMbITKW PEerucTpaLmm B CETU OKaXYTCA HEYAAQUHbIMU, MOAEM MPOAOAKMUT HAKOMAEHUE
AQHHBIX 1 ByAET OCYLLECTBAATL MOMNbITKM MPUCOEAMHEHUST K CETU KaXAbIM Yac.

OnvcaHue 4yacTOTHOrO NAaHa CYETUMKa:

YacToTHbIN NAaH KaHan Yactora MoayAaaLma
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 onucaH NPoToKoA obMeHa AaHHbIMKU paaromMmopaema ¢ ceTbto LoRaWAN.
PAAUOMOAEM MEPEAAET MAKETblI CAEAYHOLWKNX TUMOB.

' B noasix, cocToawmx M3 HECKOAbKMX BaMT, UCMOAB3YETCA NOPAAOK CAepOBaHUA little
endian

1. UHPopmaums 0 cueTumke (reHepupyeTcsa No BPEMEHU U NPU HACTYNAEHUM COObITUIA)

Pa3smep B 6aitax OnucaHue noas
1 6ant Tun nakeTa, AAA AaHHOTO nakeTta = 1
4 6aunTa CepuitHbIA HOMEP IAEKTPOCUETUMKAE
Bpemsa ¢popMUpoBaHUA NaKkeTa, ECAM MPUUMHE NEPEAGUN «MTO0 BPEMEHW» UAK
- «M0 3amnpocy».
4 HanTa pocy

Bpemsa HacTynaeHusa cobblTua, eCAM NPUYMHa nepepadm OAHO M3 coBbITUI
(unixtime UTC cueTtumka)

1 6ant Moaenb cuetunka:l - LE 2726A, 2 - LIE 2727A
1 6ant KoanuecTtBo ¢as y cuetumka: 1, 3
1 6ant KoanuectBo Tapudos: 1 -4
1 6aiit Haanune pene OrpaHnyeHs MOLLHOCTH
HEe MOAAEPXMBAETCHA CUETYMKOM, BCEraa «1»
4 HanTa AaTa BbiNyCka CEPUNHOro M3peAns B dopmate unixtime
4 HanTa Bepcus MO cuétumka
o KoadduumneHT TpaHchopmaumm (YMHOXEHHbIM Ha 100)
2 banTa ,
HEe NOAAEPXMBAETCA CUETUMKOM, Bceraa OxFFFF
4 6anTa TekyLumMe NnokasaHWA cueTunka (Kak Ha aucnaee) B BTy
1 6anTt TemnepaTypa BHYTPU cueTuMka ot - 127 po +127
4 HanTa Tekyuwee coctosiHue (6UTOBOE MOAE)
2 banTa MprunHa nepepaur naketa (bBUTOBOE NoOAE)
2 balita UUID 3anpoca

CueTumnK COAEPXMT B cebe BCTPOEHHbIE Yachl C KAAEHAAPEM, BPEMS M AaTa Ha KOTOPbIX 3aAatoTcA
MpY NPOU3BOACTBE, @ Takxke MOryT ObiTb CKOPPEKTMPOBAHbI B Mpouecce aKkcnayataumm. opMmupoBaHue
NakeToB C TEKYLUMMWU MOKa3aHWUSMU MPOUCXOAUT B MOMEHTbI BPEMEHMW, KpaTHble 3apaHHOMY B
HaCcTpoMKax nepunoay cbopa AaHHbIX:

o AAA MHTepBaAa 1 yac: CYUMTbIBAKOTCS NOKa3aHUA Ha HayaAO TEKYLLEro yaca;

e /AR MHTEpPBaAa 6 4acoB: cunTbiBatoTCA NokasaHma Ha 00:00, 06:00, 12:00, 18:00;

e AAA MHTepBaAa 12 yacoB: cuMTbIBatoTCA NokasaHms Ha 00:00, 12:00;

o AAA MHTepBaAa 24 yaca: cuntbiBatoTcs NokasaHus Ha 00:00 TeKyLLMX CYTOK.

e /AR vHTepBana 1 Hepens: cumTbiBatoTes nokasaHmsa B 00:00 TOro AHS HEAEAU, KOTOPbIN yKa3aH
B HacTpomkax (Hanpumep, 2 - BTOPHMUK);

e AAA uHTepBana 1 mecau: cumtbiBatoTcs nokasanusa B 00:00 toro uucaa mecsua, KoTopoe
YKa3aHO B HacTpomnKkax (unmcao ot 1 po 28).
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PacwmndopoBka 6UTOBOro Noas «TeKyllee COCTOSIHUE»

but OnucaHue noas
0 6ut CocCTOsiHUE KAEeMMHOM KPbILLIKK:
0 - oTKpbITa
1 - 3aKkpbiTa
1 6uT CocTosiHME KpbILLIKKW Kopnyca:
0 - oTKpbITa
1 - 3aKpbiTa
2 6ut CocTosiHMe pene orpaHMUYEHUA HarpysKu:

0 - nopaya orpaHuyeHa
1 - 3Heprua nopaetcs

EcAM cUEeTUMK HE NOAAEPXKMBAET KaKylo-AMOO GYHKLIMIO COCTOAHKA, TO BCeraa npeapaetcsa 1.

PacwnopoBka 6MTOBOrO NMoAS «[lpnynHa nepepauu naketa»

Butbl [43210]

OnucaHue nond

00001

Mo BpemMeHH

00010 BCKpbITUE KAEMMHOM KPbILLIKK

00011 BckpbiTue Kopnyca

00100 BosaeicTBrE BHELUHUM MarHMTHbIM MOAEM
00101 MoTteps ¢asbl

00110 NHBepcua dasbl

00111 CpabaTbiBaHWe pene OrpaHUUYEHUS

01000 MpeBbllLeHWe HanpsXeHWs no ¢ase A
01001 MpeBbileHne HanpaXeHua no ¢pase B
01010 MpeBbllLeHWe HanpsXxeHus no ¢ase C
01011 MpeBbllIEHNE AUMWUTA MOLLIHOCTU

01100 MpeBbllEHNE AMMUTa aKTUBHOM MOLLIHOCTU
01101 MpeBbIlEHNE AUMUWTA SHEPTUU N0 Tapudy 1
01110 MpeBbILEHWE AUMUTA SHEPTUM NO TapUdy 2
01111 MpeBbllLeHWe AMMUTa 3HepruuK no Tapudy 3
10000 MpeBbllLEeHWe AMMUTA IHEPrUM Mo Tapudy 4
10001 Pa3spaa BCTpoeHHOW baTapeun aneKTpocUeTYnKa
10010 OTKAKOUYEHME IAEKTPOMNMUTAHNUA CHETUMKA
10011 Mo 3anpocy

10100 BKAKOUEHME IAEKTPOMUTAHUSA CUETUYMKA

2. MakeT MrHOBEHHbIX 3HAYEHUM

Pa3smep B 6aiitax

OnucaHue noad

1 6ant

Tun naketa, AA AQHHOTO nNakeTa = 2

4 6anta
4 6avTa
1 6awT

2 6anTta

2 banTa

10

CepuiiHbIA HOMEP SAEKTPOCUETUMKA

Bpems cHATUA Noka3aHWi, NnepeaaBaeMbiX B AdHHOM nakete (unixtime UTC
CUETUMKA)

KoAanuecTBo pa3 cuetymka

HanpsxeHne ¢asbl A yMHOXeHHoe Ha 10

He NOAAEPXMBAETCA CUETUMKOM, Bceraa OxFFFF

HanpsxeHune ¢asbl B ymHOXeHHOe Ha 10

He NOAAEPXMBAETCA CUETUMKOM, Bceraa OxFFFF



5) BE=23a

A B C O N WO T

crno
o HanpsxeHne ¢asbl C ymHOXEHHOE Ha 10
2 banTa -
HE NopAEPXMBaETCA cUETUMKOM, Bceraa OxFFFF
< Tok ¢asbl A yMHOX€EHHbIM Ha 100
2 banTa ,
HE NoAAEPXMBaAETCA CUETUMKOM, Bceraa OxFFFF
< Tok ¢asbl B ymHOXeHHbIM Ha 100
2 banTa ..
HE NoAAEPXMBaETCA cUETUMKOM, Bceraa OxFFFF
< Tok ¢asbl C yMHOXEHHbIM Ha 100
2 banTa ’
HE NoAAEPXMBaAETCA CUETUMKOM, Bceraa OxFFFF
4 6anta MoLLHOCTb aKTUBHasA No dase A B BT
4 b6anTa MoLHOCTb aKTMBHAasA no ¢pase B B BT
4 b6anTa MouHoCcTb akTMBHas no ¢ase C B Bt
o MolHoCTb peaktnBHasa no pase A Be A
4 bamnTa z
HE NoAAEPXMBaETCA CUETUMKOM, Bceraa OxFFFF
o MolHoCTb peakTnBHasa no ¢ase B B Be A
4 b6anTa z
He NoAAEPXMBaAETCA CUETUMKOM, Bceraa OXFFFF
o MoLHoCTb peaktuBHas no pase CB Be A
4 bamnTa z
He NoAAEPXMBAETCA CUETUMKOM, Bceraa OxFFFF
o KoaddUUMEHT MOLLIHOCTU dadbl A yMHOXEHHbIM Ha 100
1 6aunt ,
He NoAAEPXMBaAETCA CUETUMKOM, Bceraa OxFFFF
o KoadduUmMeHT MOLLIHOCTU dadbl B yMHOXEHHBbIM Ha 100
1 6aunt ,
He NoAAEPXMBAETCA CUETUMKOM, Bceraa OxXFFFF
o KoaddpunumneHT MmoLLHOCTH dpasdbl C yMHOXEHHbIN Ha 100
1 6aunt ,
He NoAAEPXMBaAETCA CUETUMKOM, Bceraa OxFFFF
2 balita UUID 3anpoca

MrHoBeHHble 3Ha4YeHUA CHUMaIOTCH B MOMEHT 3anpoca AaHHOIMo nakerta oT CHETYMKA.

3. OtBeT Ha 3anpoc BHelwHen SCADA B npo3pavyHOM pexunme pabotbl MopeMa

Pa3smep B 6aiitax

OnucaHue nond

1 6anT

2 banTa

1 6anTt

1 6anT

1 6anT

He 6onee 41 baunt

Tun naketa, AN A@HHOMO NakeTa = 3

O6wui pasmep NPUHATOrO NakeTa A@HHbIX
Pasmep nepepaBaemMoro naketa
MopsiAkoBbIM HOMEpP NepeaaBaeMoro naketa
KoAnuyecTBO NakeToB (BCEro NakeToB)
AaHHble

4. NokasaHUsi cYETUMKA PaACLLUMPEHHbIE NO Tapudam.

Pa3smep B 6aiitax

OnucaHue nond

1 6ant

Tun nakeTa, AAT AQHHOTO nakeTa = 4

4 6anTa CepuiiHblii HOMEpP AAEKTPOCUETUMKA
4 6aiita Bpems CHATUS NOKa3aHWi, NnepepaBaeMbix B AdaHHOM nakete (unixtime UTC
CUETUMKA)
< KoAMUECTBO MCMOAb3YEMbIX TAapUHOB
1 6ant x
HEe MOoAAEPXMBAETCA CUETUMKOM, Bcerpa OxFF
1 6anTt AKTUBHbIV Tapud: 1 - 4
< KoadpduumeHt TpaHchopmaumm (YMHOXEHHbIM Ha 100)
2 bawita ,
HE NopAepPXMBaeTca cuétunkom, Bceraa OxFFFF
4 6anta Tekylune nokazaHUA CUETUMKE, CyMMa BCex TapudoB B BTy
4 6anta AHeprusa no Tapudy 1 (cymma das) B BTy
4 b6anTa JHeprua no Taproy 2 (cymma ¢as) B BTy
4 b6anTa JHeprua no Taproy 3 (cymma ¢as) B BTy

11
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3Heprus no tapudy 4 (cymma das) B By
UUID 3anpoca

5. MNpodrAb MOLLHOCTU (ECAN BKAKOUEH, TO NEpeAaeTcs pas B Yac M COAEPXUT ABE NMOAYYACOBKH).

Pa3mep B 6aiitax OnucaHue noas
1 6ant Tun nakeTa, A AAHHOTO nakeTa = 5
4 b6anTa CepuitHbI HOMEP INEKTPOCUETUMKA
< Bpemsi CHATUS NepBOr MOAYYaCOBKK, MEpeAaBaEMON B AGHHOM MaKeTe
4 6anta e
(unixtime UTC cueTumka)
o lNepnoa ycpeaHeHus
1 6ant ;
HEe NOAAEPXMBAETCA CUETUMKOM, Bcerpa OxFF
1 6ant MpumeyaHue
4 6anta A+, aKTUBHas 3Heprus, npamas, B Bty
LG A- +, aKTUBHas 3Heprus, obpaTHas, B BTy
He nopAepxmnBaetca cuétunkom, Bceraa OxXFFFFFFFF
4 6aiiTa R+ peaktnBHas 3Heprua, npamas, B Bap
He nopAepxmnBaetca cuétunkom, Bcerpa OxXFFFFFFFF
4 6aiiTa R-, peaktuBHas 3Heprus, obpaTtHas, B Bapu
He nopAepxmnBaetca cuétunkom, Bcerpa OxXFFFFFFFF
- Bpemsi CHATUS BTOPOWM MOAYYaCOBKK, NEpeAaBaEMON B AAHHOM NakeTe
4 6anta -
(unixtime UTC cueTumka)
1 6ant Mepuoa ycpeaHeHus
1 6ant MpumeyaHue
4 6anta A+ aKTnBHas aHeprus, npamas, B Br*y
4 6aiira A- +, aKTUBHas 3Heprus, obpaTHas, B BTy
He nopaAepxmnBaerca cuétunkom, Bceraa OxXFFFFFFFF
4 6aiita R+ peaktuBHas 3Heprus, npamas, B Bap
He nopaAepxmnBaerca cuétunkom, Bceraa OxXFFFFFFFF
4 6aiita R-, peaktuBHas aHeprus, obpaTtHas, B Bapu
He nopaepxmnBaerca cuétunkom, Bceraa OxXFFFFFFFF
2 banta UUID 3anpoca

PaclunopoBka 6UTOBOro NoAs «MpumevaHue»

but OnucaHue

0 1 — ecTb A@HHble, O - CUETYUMK B AAHHOM MHTEpPBaAe He paboTan

1 1 — HEenoAHbIN cpes (ObINO BbIKAKOYEHWE MUTAHUA UAU BKAKOUEHWE NMUTAHWUSA B TEKYLLIEM
MHTEpPBANE)

2 1 — Ha AaHHOM MHTEpPBaAe BbINOAHSAAACb KOMaHAA U3MEHEHWS BPEMEHHN

3 1 — Tekywmm ce3oH — 3uma, O - AeTo

4 1 — cmeHa ce30Ha 3uMa/AeTo pa3peLleHa

5 1 — Ha AQHHOM MHTEpPBAAE BbINOAHAAACh KOPPEKLUUA BPEMEHMU

6,7 peseps

6. OTBET Ha NoAyYeHUe 3anpoca (KBUTaHUMSA).

Pa3smep B 6aiitax OnucaHue noas

1 6ant

Tun nakeTa, AAI AQHHOTO nNakeTa = 6

4 banTa

12

CepuiHbI HOMEP IAEKTPOCUETUMKA
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PesyAbTaT BbIMOAHEHMWSA 3aMnpoca:
1 6aiit 0 - ownbka
1 - BbIMNOAHEH
2 - 3anpoc He NMOAAEPXKMBAETCA AAHHBIM CUETHUKOM
2 banTa UUID sanpoca

7. Tekywan KoOHGUrypauma yCcTponcTea.

Pa3smep B 6aiitax

OnucaHue noad

1 6ant

Tun naketa, AAI AGHHOTO nakeTa = 7

4 6anta CepuitHbI HOMEP INEKTPOCUETUMKA
2 banTa lepurop BbixOAQ Ha CBA3b B Yacax
daar paspelleHnsa nepepayn cobblTui
1 6ant 0 - 3anpeLueHo
1 - paspeLieHo
daar paspelleHus nepeaaun NnoAy4acoBOK
1 6ant 0 - 3anpeLeHo
1 - pa3peLieHo
daar oTnpaBKM MAKETOB C MOATBEPXKAEHUEM
1 6ant 0 - 6e3 NoATBEPXACHUA
1 - ¢ NOATBEPXAEHUEM
4 banTa AMMWT MOLLIHOCTU B BT
< AUMUT SHEPTUK
4 6anta -
He nopAepxmnBaetca cuétunkom, Bcerpa OxXFFFFFFFF
HakonAeHue naketoB MHGOPMaLUKN 06 IAEKTPOCUETUUKE
MNepuoa:
0 - 1uac
1 - 6 yacos
1 6anTt 2 - 12 yacos
3 - 24 yaca
5 - Hepens
6 - mecs,
AeHb HEeAEAU, ECAU NEPUOA HEAENS:
0 - exeHepeAbHblE OMPOChI OTCYTCTBYHOT
1 - NOHeAeAbHUK
2 - BTOPHWK
1 6ant 3 - cpepa
4 - yetBEpPr
5 - naTHMUa
6 - cybbota
7 - BOCKpPECeHbe
AeHb Mecsua, ecAr nepuoa MecsL;
1 6ant 0 - eXeMecsauHble OnpOoChl OTCYTCTBYHOT
1...28 - unCAO Mecsila, B KOTOPOE MPOUCXOAMT OMpPoC
HakonAeHWe nakeToB ¢ 3Hepruein HapactatoLUmM UTOrom
MNepuoa:
0-1uac
1 - 6 yacoB
1 6ant 2 - 12 yacos
3 - 24 vyaca
5 - Hepens
6 - mecsu,
1 6aiit AEHb HEAEAN, ECAN NEPUOA HEAENS:

O - exeHeAeAbHble OMPOChI OTCYTCTBYHOT
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1 - NOHeAEAbHUK
2 - BTOPHUK
3 - cpepa
4 - yetBEpPr
5 - natHMua
6 - cybbota
7 - BOCKpeceHbe
AeHb Mmecaua, eCAM NEPUOA MECSILL
1 6anTt 0 - exemecsyHble ONPOChI OTCYTCTBYIOT
1...28 - ynCcAO MecsiLa, B KOTOPOE MPOUCXOAMT OMpPoC
| HakonAeHWe nakeToB ¢ MTHOBEHHBLIMW 3HAYEHUSAMU
MNepuoa:
0 - 1uac
1 - 6 yacos
1 6anTt 2 - 12 yacos
3 - 24 yaca
5 - Hepens
6 - mecsl,
AEHb HEAEAUN, ECAN NEPUOA HEAENS:
0 - exeHeaeAbHblE OMPOChI OTCYTCTBYHOT
1 - NOHEeAEAbHUK
2 - BTOPHWK
1 6ant 3 - cpepa
4 - yetBEpPr
5 - natHMua
6 - cybbota
7 - BOCKpeceHbe
AeHb MecsLa, ecAr Nepuoa MecsL;
1 6ant 0 - exemMecayHble Onpochkl OTCYTCTBYHOT
1...28 - unCAO Mecsila, B KOTOPOE MPOUCXOAMT OMpPoC
2 banta UUID 3anpoca

Ecan Kakon-AMHoO napamMeTp CUETUMKOM HE OTAAETCS, Bo3BpallaeTcsa 3HavyeHmne OxFF
ANSt 0OpAHOBaNTOBOM NnepemeHHon, OXFFFF aasa AByx6aMTOBOM 1 Tak panee
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PAAMOMOAEM NMPUHUMAET NAKETbI CAEAYHOLLKNX TUTMOB

1. TNaKeT ¢ KOPPEKTUPOBKOIN BPEMEHM

Pasmep B 6alitax OnucaHue noas

1 6ant Tun naketa, AA AaHHOrO naketa = 1

4 6anTa CeTeBOM aApEC INEKTPOCUETUMKA

4 63073 CMmelLeHMe BPeMEHU B CEKYHAAX, MOXET OblTb MOAOXMTEAbHbIM U

oTpuuatenbHbiM, He 6oaee 30 cek
2 barita UUID 3anpoca

B oTBET Ha AaHHbIM MAKET YCTPOMCTBO OTNPABUT KBUTAHLMIO (MAKET 6) M3 NPEAbIAYLLIENO pasaeAa.

2. 3anpoc MHdopMaummn o CHeTUYNKe

Pa3smep B 6aiitax OnucaHue noas

1 6anTt Tun nakeTa, AA AAHHOTO nakeTa = 2
4 banTa CeTeBOM appEC INEKTPOCUETUMKA

2 balita UUID 3anpoca

B oTBET Ha AaHHbIVM NakeT yCTDOVICTBO OoTNPaBUT NaKeT 1u3 NPEAbIAYLLETO pa3Aena.

3. 3anpoc MrHOBEHHbIX 3HAYEHUMH

Pa3smep B 6aitax OnucaHue noas

1 6ant Tun nakeTa, AAA AAHHOTO NakeTa = 3
4 bainTa CeTeBOM apApeEC INEKTPOCUETUNKE

2 banta UUID 3anpoca

B oTBET Ha A@HHbIV NAKET YCTPOMCTBO OTNPABMUT NAKeT 2 U3 NPEAbIAYLLETO Pa3AeAa.

4. 3anpoc AaHHbIX B NPO3pavyHOM pexnme BHelluHen SCADA

Pa3smep B 6aiitax OnucaHue noas
1 6ant Tun nakeTa, AA AQHHOTO nakeTa = 4
He 6onee 255 HanT AaHHble

B oTBET Ha AaHHbIV NAKET YCTPOMCTBO OTMNPABUT (B 3aBUCMMOCTU OT 06bEMA AAHHbIX) OAMH UAK
HECKOAbKO MAKETOB 3 U3 MPEAbIAYLLErO PasAeAa.

5. 3anpoc nokasaHuK paclIMPEHHbIX N0 Tapubam

Pa3smep B 6aiitax OnucaHue noas
1 6ant Tun nakerta, AN AGHHOTO nakeTa = 5
4 6anta CeTeBOM apApeEC INEKTPOCUETUUKE

Tun 3HaYEeHUI:

0 - Ha MOMeHT 3anpoca

1 - 3HayYeHWe U3 CYTOUHOrO XypHana

2 - 3HaYeHME U3 MECAYHOr0 XypHana

Bpems cHATUA Noka3aHWi, 3anpalumMBaeMblXx B AAHHOM nakeTte (unixtime
UTC cuetumka) - AN CYTOUHOMO apxmMBa AOAXKHO ObiTb B NpeaeAax
3anpallmMBaeMbIX CYTOK, AAT MECAYHOIO B NpeAeAax 3anpaliBaemMoro
Mecsua

1 6ant

4 banta

2 barita UUID 3anpoca
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B oTBET Ha AQHHbIV NAKET YCTPOMCTBO OTNPABUT NAKeT 4 U3 NPEAbIAYLLETO pa3aena C

NMOKa3aHUAMM Ha MOMEHT MOAYYEHUSA 3anpoca, AMBO M3 XypHana B COOTBETCTBUM C 3anpallMBaeMbIM

NepuoAOM.

6. KomaHpAa ynpaBAEHWS peAe orpaHUYeHnsa MOLLIHOCTH

Pa3smep B 6aiitax OnucaHue noas
1 6anT Tun nakeTa, AN AGHHOTO NakeTa = 6
4 6anTa CeTeBOW aApPEC INEKTPOCUETUNKE
3HayeHne KOMaHAbI:
1 6ant O - BbIKAHOUUTB
1 - BKAKOYUTb
2 barita UUID 3anpoca

B oTBET Ha A@HHbIM NAKET YCTPOMCTBO OTMNPABMUT KBUTAHLIMIO (MAKeT 6) U3 NPEAbIAYLLErO pa3aeAa.

7. Peseps

8. KoppeKumnsa TapupHOro pacnmcaHusa Ha AeHb HEAEAU

Pa3mep B 6aittax OnucaHue noas
1 6ant Tun nakeTa, AAA AGHHOTO NakeTa = 8
4 bamnTa CeTeBOM appEC INEKTPOCUETUMKA
Mecsu;
0 - aHBapb
1 - deBpanb
2 - mapT
3 - anpenb
4 - mau
1 6ant 5 - UIOHb
6 - UOAb
7 - aBryct
8 - ceHTAbpb
9 - okTAb6pb
10 - Hos6pb
11 - pekabpb

Koa TapudHoro pacnmcaHus:
0 - nMpa3pHUYHbIN AEHb
1 - NOHeAEAbHUK

2 - BTOPHWK
1 6ant 3 - cpeaa

4 - yetBEpPr

5 - natHMua

6 - cybbota

7 - BOCKpeceHbe
8 - pabouunit AeHb

32 6anta - 16 rpynn no 2 1i1 6aiT KOAMPYET MUHYTbI OKOHUYAHWS TapUPHOIt 30HbLI, B BCD-dopmate
6anTa Ha OAHY TapUdHYHO 211 6anT KOAMPYET Yac OKOHYaHWsA 30HblI B BCD-popmate (6uthbl O...5) n
30HYy Homep Tapuda (buthbl 6...7)

2 balita UUID 3anpoca

B oTBET Ha AaHHbIVM NakeT yCTpOl7ICTBO OTNpaBuT NakeT 6 n3 npeAblAyLLErO Ppa3pena.

16



Cn6 DDDDDDD
BalToBbI COCTaB OAHOM rPynMbl KOAMPOBKU TAPUGOHOM 30HbI:

Pa3smep B 6aiitax OnucaHue noas

1 6aunt MWHYTbI OKOHYaHWUSI TapudHON 30HbI, BCD-dopmat
Butbl 0...5 - yac okoHUYaHUA TapudHoOM 30HbI, BCD-popmar
Butbl 6...7 - HOMep Tapuda:

0x00 - nepsbivi Tapudp

0x01 - sBTopow Tapud

0x02 - Tpetnt Tapmd

0x03 - yeTBEPTLIN TApU

1 6aunt

B tapudHOM pacnncaHuu Ha CyTKM 16 BpeMEHHbIX 30H. Kaxaas 30Ha KOAUPYETCH ABYMS
6aritamu. Ecav 30Ha He 3apaHa, To caeayeT nepepaBaTtbh 3HaveHne OxXFFFF.

Npumep: U3meHUTb TapudHoe pacnmucaHmne Ha BTOPHUKKU deBpans: Tapud 2 ¢ 05.14 po 09.35,
Tapud 3 o1 09.35 p0 05.14

MNakert:

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

08 - Tun naketa

71BEC401 - nHAMBUAYaAbHbIM appec

01 - mecsu, peBpanb

02 - poeHb HepeAr, BTOPHUK

3549 - okoHuYaHWe BTOpon TapudHoM 30HbI B 09.35, Tapud 2
1485 - okoHuYaHKue TpeTber TapudHom 30Hbl B 05.14, Tapnd 3
FFFF - He 3apaHHble TapUdHbIE 30HbI

0102 - UUID

MNMoapobHee 06 okoHUYaHMK TapudHOM 30HbI 1: 3549, 3aeck 35 == 35 muHyT B BCD dopmare; 49
= 0b01001001 =01 001001, rae 01 == Ttapud 2, 001001 == 9 yacos B BCD dpopmare.

lMoapobHee 06 OKOHYaHMUK TapudHOKW 30HbI 2: 1485, 3peck 14 == 14 muHyT B BCD dopmate; 85
= 0b10000101 =10 000101, rae 10 ==Tapud 3, 000101 == 5 yacos B BCD dopmare.

9. KoHourypaTtop LoRa-mopema

Pa3smep B 6aiitax OnucaHue nons

1 6anT Tun nakeTa, AA AQHHOTO nakeTa = 9
4 6avita He ucnoab3syercs

2 banTa Mepuoa BbIxoAa Ha CBA3b B Yacax

4 baTa He ncnonbsyercsi

1 6anT daar paspelLeHns nepepaur cobblTU
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0 - 3anpelueHo
1 - paspeLieHo
daar paspelleHusa nepeaaun NnoAy4acoBOK
1 6anT 0 - 3anpeLeHo
1 - paspeLieHo
®daar oTNpaBKM NAKETOB C MOATBEPXKAEHUEM
1 6anT 0 - 6e3 NoATBEPXAEHUA
1 - C NOATBEPXAEHUEM
| HakonAeHWe naketoB MHGOPMALIUU O INEKTPOCUETUMKE
Mepuoa:
0 - 1uac
1 - 6 yacos
1 6aunt 2 - 12 vyacos
3 - 24 yaca
5 - Hepens
6 - mecsl,
AEHb HEAEAUN, ECAN NEPUOA HEAENS:
0 - exeHeaeAbHblE OMPOChI OTCYTCTBYHOT
1 - NOHEeAEAbHUK
2 - BTOPHUK
1 6anT 3 - cpepa
4 - yetBEpPr
5 - natHMua
6 - cybbota
7 - BOCKpeceHbe
AeHb Mmecsua, eCAM NEPUOA MECSILL
1 6ant 0 - eXeMeCsaYHbIe ONPOChl OTCYTCTBYHOT
1...28 - unCAO Mecsila, B KOTOPOE MPOUCXOAMT OMpPoC
| HakonAeHWe NakeToB ¢ 3Hepruein HapactaroLUmM UTOromM
MNepuoa:
0 - 1uac
1 - 6 yacos
1 6aunt 2 - 12 vyacos
3 - 24 yaca
5 - Hepens
6 - mecsl,
AEeHb HEAEAUN, ECAU NEPUOA HEAENS:
0 - exeHeaeAbHblE OMPOChI OTCYTCTBYHOT
1 - NOHeAeAbHUK
2 - BTOPHUK
1 6anT 3 - cpepa
4 - yetBEpPr
5 - naTHMUa
6 - cybbota
7 - BOCKpPECEHbe
AeHb Mecsua, ecAr nepuoa MecsL;
1 6aunt 0 - eXeMecsauHble OnpoChl OTCYTCTBYHOT
1...28 - unCAO Mecsila, B KOTOPOE MPOUCXOAMT OMpPoC
| HakonAeHWe nakeToB ¢ MTHOBEHHBLIMW 3HAYEHUSAMU
MNepuoa:
0-1uac
1 - 6 yacoB
1 6aunt 2 - 12 vyacos
3 - 24 yaca
5 - Hepens
6 - mecsu,

18



3) BE23a

&N TE
AEeHb HEAEAN, ECAN NEPUOA HEAENS:
0 - exeHeaeAbHbIE OMPOChI OTCYTCTBYHOT
1 - NOHEeAEAbHUK
2 - BTOPHUK

1 6anT 3 - cpepa
4 - yetBEpPr
5 - natHMua
6 - cybbota
7 - BOCKpeceHbe
AeHb MmecAua, eCAM NEPUOA MECSILL

1 6anTt 0 - exemecsiuHble ONPOChI OTCYTCTBYIOT
1...28 - ULNCAO Mecsila, B KOTOPOE MPOUCXOAMT OMpPoC

2 barita UUID 3anpoca

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

10.3anpoc Ha U3MeHeHUe pexrma GYHKLUMOHUPOBAHUA PEAE OFPaHUUYEHUSI MOLLIHOCTU

Pa3smep B 6aiitax OnucaHue noas

1 6anT Tun nakeTa, AASt A@HHOTO nakeTa = Ox0A

4 banTa CeTeBOM appEC INEKTPOCUETUMKA

4 banTa Maponb

4 banTa AUMUT aKTUBHOW MOLLIHOCTU AOMHOXEHHbIV Ha 10 B BT
2 balita UUID sanpoca

B oTBET Ha AQHHbIM NAKET YCTPOMCTBO OTNPABMUT NAKeT 6 U3 NMPEAbIAYLLETO pasAeAa.

11.3anpoc KoOHPUrypaumm ycTporcTea

Pa3smep B 6aiitax OnucaHue noas
1 6ant Tun nakeTa, AN AAHHOMO NakeTa = OxOB
2 banta UUID 3anpoca

B oTBET Ha A@HHbIV NAKET YCTPOMCTBO OTNPABMUT NAKET 7 U3 NPEAbIAYLLErO Pa3AeAa.

12.3anucbk cnmMcka cneumpanbHbiX (MPasAHUYHBIX) AHEN

Pa3smep B 6aiitax OnucaHue noas

1 6ant Tun nakeTa, AAA AaHHOro nakeTta = 0xOC

4 6anTa CeTeBOM apApeC INEKTPOCUETUUKA

40 6ant - 20 rpynn no 2 17 6anT KoAMPYET AeHb MecAua oT 1 po 31

6aliTa Ha OAMH AEHb 211 6alT KOAMPYET NOPAAKOBBIN HOMepP MecAua oT 1 Ao 12
2 banTa UUID sanpoca

B oTBET Ha AaHHbIW NAKEeT YCTPOMCTBO OTNPaBUT NakeT 6 13 NPeAblAYLLErO pa3Aea.

BalToBbI COCTAaB OAHOM rPynMnbl KOAUPOBKKU AHSA:

Pa3smep B 6aiitax OnucaHue noas
1 6anT AeHb Mecaua ot 1 po 31
Mecsu;
1 - AaHBapb
1 6anT 2 - deBpanb
3 - mapt
4 - anpenb
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5 - man
6 - UIOHb
7 - VUIOAb
8 - aBryct
9 - ceHTAbPL
10 - okTA6pPb
11 - HosA6pPb
12 - pekabpb

MakcnMmManbHOE KOAMUYECTBO NMpPa3aHUUHbBIX AHEN 20. ECAM AEHb HE 3aAaH, B MOASIX AEHb U MecsiL,
cAepyeT nepepaBaTb 3HaueHUa OxFF.

MNpumep: Co3aaTb CMMUCOK U3 CAEAYIOLLIMX NPa3AHUYHbIX AHer 1...5 aHBaps, 7 AHBapsa, 23
deBpansa, 8 mapta, 1 mas, 9 mas, 12 utoHsa, 4 Hoabpsa, 30 pekabps, 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 e

OC - Tun naketa
71BEC401 - nHAMBUAYaAbHbIM appec
0101 - nepBoe sHBaps

0201 - BTOpOE AHBapS

2302 - 23 deBpans

FFFF - poeHb He Ha3HaueH

1221 - UUID
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6 NPABUNAA XPAHEHWA U TPAHCINOPTUPOBAHUA

CUETUMKM AOANXKHBI XPaHUTLCS B 3aBOACKOM YNakOBKE B OTaMAMBAEMbIX MOMELLEHUAX MNPU
Temnepatype oT +5°C po +40°C 1 OTHOCUTEABHOM BAAXHOCTU He Bbonee 85%.

TpaHcnopTMpoBaHUEe CYETYMKOB AOMYCKAETCHA B KPbITbIX FPY30BbIX OTCEKAX BCEX TUMOB Ha
AODOble paccTosiHua npu TemnepaTtype ot -40°C po +85°C.
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