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HacTosawas MHCTPYKLWS PAaCMpOCTPaHIETCS Ha CHETUYMKM rasa 6bIToBble ManorabaputHele C[EM
(nanee cuyetumkm, cyetumkm CIbM, CIBM) n cogep)xmT onncaHme obLMX TEXHUYECKMX XapaKTEPUCTUK,
OYHKUMOHANbHbIX BO3MOXHOCTEN M MPOTOKONa OOMEHA, a TakKe APYrnx CBeAeHUN, HEOHBXOANMBbIX AN
MpaBWIbHOM 3KCMyaTaLMmM CHETHMKOB.

NHCTpyKUMS npeaHasHavyeHa Ana CrneumanncToB, O3HAKOMIEHHbIX C MPaBUIAaMU BbIMOTHEHMUS
MOHTaXHbIX PaboT B 061aCTV Pa3INYHOIO NEKTPOHHOTO M SNEKTPUYECKOrO 060PYAOBAHMS.

Onsa o6ecneyeHus npaBuJibHOro ¢yHKLIMOHI/IpOBaHVIH YCTaHOBKa M HaCTpoi&Ka
CYETUYMKa AO/DKHbI OCYLLECTBIATbCA KBaJ'IM(I)VILl.VIpOBaHHbIMVI cneunanancrtamm
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1 TEXHUYHECKOE ONMUCAHUNE

1.1 HASHAYEHWNE

Cuetumkm CI'BM (puc. 1) npeaHasHayeHbl 4S9 n3MepeHnss o6bema rasa npu yyete notpedneHuns
rasa WHAMBUAYaNbHbBIMW MOTPEOGUTENIMN B XUIULWHO-KOMMYHAIBHOM U ObITOBOM XO39MCTBE C
nocnefylowmm HakonieHnem u nepepaden aton mHbopmaumm B ceTb LORaWAN nocpencrtsom
pagMoCBsa3M Ha 4acToTax AuanasoHa 860-1000 Mlu. Cuetumkm CIBEM paboTatoT B HemnpepbiBHOM
peXume B YCNOBUAX SKCMyaTaLlmnm:

= TeMnepaTypa OKpyxatowero sosgyxa ot MmmHyc 10 go nntoc 50 2C;
" BJAXHOCTb He 6onee 95% npw TemnepaTtype He Bbile natoc 35 2C;
=  aTMocdepHoe aasneHme oT 84 no 106,7 klMa (o1 630 no 800 MM pT. CT.);
=  Haumbornbllee paboyee nasneHure He npesblwaeT 5,0 kMa (0,05 krc/cm2).
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PrvcyHok 1 — BHEWHUIN BUO CHETHMKA

1.2 MPNHLWIM PABOTDbI

|_|pI/IHLI,l/II'I OENCTBUA CYETYMKA OCHOBAH Ha M3MEHeHUUu nponopunoHanbHO pacxoay 4acCTtoThbl
AKYyCTUNYECKKMX Kone6aHMn rasa, npoxoadawero 4epes Cprl;IHbIVI 610K AaT4yMKa pacCxoda W cHeTe
MMIMYNbCOB, Bblpa6aTbIBaeMbIX JaTYMKOM pacxoda.

CYeTYMK COCTOUT U3;

"  [aTyMKa pPacxofa, HaxoAsLEerocs B repMeTUYHOM KOPMyCe 1 BKIOYAIOLWErO B Cebs CTPYMHBbIN
610K 1 MHEBMO3/1EKTPONPEOH6PA30BaTENb;

*  3IEKTPOHHOrO 6/10Ka, MPOW3BOAALLErO ycuieHne nm GOpMMPOBaHME UMMYNbCOB CYETa, U
BKJIIOYAIOLLIErO B Ce6A KUOAKOKPUCTANINYECKUA MHAMKATOP (Aanee UMPppOBOM MHAMKATOP) U
6aTapeto NUTaHUS;

*  pagvomMoayns, NpousBoAsLero c6op AaHHbIX C 3NEKTPOHHOro 6/i0Kka U KX nepedadvy no
paguokaHany B cetb LORaWAN, u Bkntovatowero B ceba moaynb LORaWAN, aHTeHHY 1 6aTapeto
NUTaHUS,

= KOXYXa.
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1.3 ®YHKL NN

CyUeTunKM NOAAEPXKMBAIOT Cieaytone GyHKLMM:

=  OTOb6paXkeHMe Ha LMGPOBOM MHAMKATOPE HAaKOMNEHHOrO PAacXoAa rasa B Ky6. MmeTpax;

*  PUKCauMa BO3LENCTBUS BHELLHErO MarHUTHOIO Mons;
*  KOHTPOJIb TEMMEpPATYpPbl BHYTPW KOXYXa (CnpaBoyHas nHdopmaums);
=  nepefada HaKOMEHHbIX AaHHbIX MO paanokaHany LoRaWAN:

o nNo npegBapntTesibHO YCTaHOBNIEHHOMY pacCrnCaHuMIo

HacTpawnBaeTcs);

(nepmnon nepegayn  OaHHbIX

o MO Co6bITUIO (BHquepeﬂ,HOVl CeaHC CB43M npu BO3AENCTBUM MArHWTOM Ha CUIHAJIbHbLIN

JaT4YMK Xonna);

*  JIOKa/JbHOE 6eCnpPOBOAHOE MOAKIYEHME K PaanNoOMOayNto No paanokaHany FSK ana yteHuns m

N3MEHEHNA ero NapameTpoB;

*  KOHTPOSb 3apsiaa 6aTapen NUTaHUS PAANOMOAYNS;
"  [puKBA3KA N COXPaHEHWe HeLWTaTHOM CUTYaLUWUN K AaTe N BPEMEHM;
= 6e30T/araTesbHas nepenava aBapUMHONO COO6LLEHUS B CllyYae BO3HUMKHOBEHMUS CeaytoLLmnX

HELWTAaTHbIX CUTYa W17 1%k

o q)l/chaLI,l/lFl BO34ENCTBUS BHELIHErO MarHUTHOTO MOS Ha CHETYMK;
) CI)I/IKcaLI,l/IFI nepe3arpy3kun an1eKTpoHHOro 610Ka CYETUMKA;
O OTCYTCTBUE OTBETA OT 2/IEKTPOHHOTO 610Ka cYeTYMKa.

1.4 OCHOBHbIE TEXHUWYECKWE XAPAKTEPUCTUKH

MAPAMETP

MeTponoruyeckun knacc

Pacxop Boabl, M3/4
MWHNUMaNbHBIN, Qmin

MaKcrManbHbIN, Qmax
Mopor 4yBCTBUTENBHOCTU

I3mepsiemas cpena

LaBneHue namepsemon cpefbl, He
6onee, kla

EMKOCTb MHANKATOPHOTO
YyCTPOWNCTBa, M?

TemnepaTypHasa KoppeKkLns

VHTepdenc

Cneundukaums
HomMuHanbHag MOLWHOCTb
nepenaTymka, MBT

3HAYEHUE
CreM-1.6M Crem-2.5 CreM-3.2
OCHOBHbIE
1,0umn 1,5
0,04
1,6 2,5 3,2
0,025 0,04

MpupoaHbin raz no NOCT5542-2014,

CrbM-4

4,0

CXMKEHHbBIN yrneBoaopoaHbin ra3 no rOCT20448-90

5

999999,999

EcTb, no 3anpocy

PagunokaHan FSK, pagmokaHan LoRaWAN

PAONOKAHAJT LORAWAN
LoRaWAN 1.0.3

25 (HacTpanBaeTcs)



MAPAMETP

Knacc yctponctea LoRaWAN

KonnyecTtBo KaHanos LoRa

YacTOTHbIM NnaH

Cnoco6 akTuBaLMM B CETU

HacTpavBaembin

MMepuon
nepenayn

DaHHbIX .
CepBUCHbIN

PekomeHayembIn

O6beEM NaMATK ANA XpaHEHMUS
HenepeaaHHbIX MaKeTOB, LWT.

Twn aHTeHHbI LoRa

YyBCTBUTENBHOCTb, dBmM

LJanbHOCTb pagMoCBs3m B MNOTHOM

rOPOACKOM 3aCTPOMKE, KM

LanbHOCTb paanoCBs3n B CENbCKOMN

MECTHOCTU, KM

BaTapeﬂ MUTaHNA NEKTPOHHOTO

6J10Ka

BaTapes nuTaHus pagnomonyns

Pasmepbl kopryca, MM

MpucoeanHUTENbHbIE Pa3Mepb,
OoNM

CTeneHb 3aWmThl KOopnycCa

CI'BM LPWAN 868 BETA / IHCTpyKLMa No paboTe

3HAYEHUE
CrbM-1.6M CrbM-2.5 CrbM-3.2 CrbM-4
A
16

RUB68, EU868, IN865, AS923, AU915, KR920, US915, KZ865,
NPOM3BOJIbHbIN (Ha ocHoBe EU868)

ABP, OTAA

Pa3 B n-e konn4yecTBO AHen, n=1...15

Mo cobbiTuio
(3aMblKaHWeE CUrHaNbHOro gaTymka Xonna)

1 pa3 B 3 aHs

20

BHyTpeHHss

-138

oo 5

no 15

NMATAHUE

Nntneas 6atapes 3.0B;
Tunopasmep CR2477;
1w

Nlntneas 6atapest 3.6B;
Tnnopasmep ER14250 nnn aHanor;
2 WT.

KOPMYC
70 x 88 x 76

G3/4-B nnu

G1/2-B o1

IP54 no TOCT 14254-2015
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2 ONNCAHUE PABOTbl OCHOBHbIX ®YHKLNN

2.1 OTOBPAXXEHME MOKA3AHUN

Ons BM3yanbHOrO OTOGPAXXEHMsI MOKasaHMM CYETYMK MMeeT B CBOEM COCTaBe LMOPOBOWM
NHAMKATOP (pUC. 2), KOTOPBIN PACMNONOXEH Ha NMLEBOW NaHeNM cYeTymKa. [NokasaHmsa OToO6paxKatoTcs B
KYyOUYECKMX METPaxX C TOYHOCTbIO 4O TPETLErO 3HaKa NOC/E 3aNSTON HapacTaloWMM NTOrOM

Lindpposon
MHOUKaTop

O6nactb BOCNpUSATUS
BHELLHero i \
MarHUTHOro nons ]

PuncyHok 2— OCHOBHble 3/1eMEHTbl CHETYMKA
2.2 PAANMOKAHAIJ FSK

[na nokanbHOro 6eCnpoBOAHOrO MOAKIOYEHMS K PaANOMOLYIIO MCNONb3YETCS KaHan CBA3M C
npumMmeHeHmem  FSK  mopynaumn.  [ng  opraHusaumMm  Takoro  MOAKIKOYEHUS  MCMNOMb3yeTcs
nononHuTenbHoe ycTponcTBo «Bera FSK Dongle», kotopoe nogkntovaeTca k USB-nopTy komnbloTepa.
Onsg 4yTeHus M M3MEeHEHUs MapaMeTPOB paanomMoayns ucnonblyetrcs nporpamma «Vega LoRaWAN
Configurator». Moapo6Hoe onncaHue paboTbl C ycTponcTBoM «Bera FSK Dongle» n nporpammon
«Vega LoRaWAN Configurator» MOXHO ckayaTb MO ccCbiikam iotvega.com/soft/config n sgbm-s-
radiokanalom-lorawan-vega/.

2.3 BHYTPEHHWE YACbI

Bpems BHyTpeHHMX YaCOB PaAMOMOAYNS MOXET 6blTb CKOPPEKTUPOBAHO Yepes ceTb LoRaWAN,
a TaKXKE OHO CUMHXPOHM3MPYETCH CO BPEMEHEM KOMMbIOTEPA MNPU YCMELWHOM MNOAKIOYEHUN K
nporpamme «Vega LoRaWAN Configurator».

2.4 9JIEKTPOHHAA AHTUMATHUTHASA TNMJIOMBA

Ons dukcaumm BO3LENCTBUS BHELIHErO MarHWTHOMO MOAS CYETYMK MMEET B CBOEM COCTaBe
CUTHaJbHbIM JaTynK XOnna, KOTOPbIM PacnONOXEH B HMXKHEM MPAaBOM Yy 1€BON 6OKOBOM CTOPOHBI
KOXyXa CYéTumka rasa. HaHHas OyHKUMS MMeeT HaMMeHOBaHWe — 3J1eKTPOHHas aHTUMarHuTHas
nioméba.


https://iotvega.com/soft/config
http://betar.ru/catalog/schetchiki-gaza/sgbm-s-radiokanalom-lorawan-vega/
http://betar.ru/catalog/schetchiki-gaza/sgbm-s-radiokanalom-lorawan-vega/
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Ecam BO3QENCTBME BHELWLHENO MarHUTHOMO Mons npoOoNKaeTCA 6onee 5 MWHYT, TO CHETHUK

no6asnseT ¢nar GUKCaLMM BO3AENCTBUS B MaKET C AaHHbIMU, KOTOPLIM NepefaéT npu BHeo4epesiHOM
ceaHce CBA3M.

Cuetunk rasa CIbBM He nopBepXEH BJMSAHUIO BHELWHEro MarHUTHOro nons.
OYHKUMA «3NEeKTPOHHass aHTUMarHuUTHas nnom6a» pob6aBneHa MO YKeNaHUIo
rasocHab6)xalLmx opraHM3aummn

CDyHKLI,l/Il/I ynpasneHnd CHETYMKOM, KOTOpPbIE aKTMBUPYIOTCA BHEWHWMM MarHMTOM Tpun €ro
noAHeCceHUn K obnacTm BOCMPUATUNA BHELUHETO MarHMTHOIO NoJ4.

BPEMS BO3JENCTBMS
BHELLUHETO MATHUTHOTO MOJS COBbITWE

BHeouepeaHasa akTmMBaums paamokaHana FSK

OT2 A0 3 ceryHa (MO YMOMYaHUIO OH aKTUBUPYETCS KaXable 2 MUHYTbI)

BHeovepenHon ceaHc cBa3u no pagnokaHany LoRawWAN

Ot 10 A0 15 cekyHa (nooknoyeHue K cetn LoRaWAN)

OTI'IpaBKa BHEOYEPEOHOIo NakeTa AaHHbIX C CI))'IaI'OM

5 MUHYT 1 6onee y
«Dukcaums BO3AENCTBUS BHELLIHErO MarHUTHOrO NoNa»

2.5 PAODMOKAHAJ1 LORAWAN

2.5.1 MPOLEOYPA MPUCOEANHEHWNA K CETH
CueTurK nogaepXmBaeT ABa cnocoba akTmeaumm B cetm LoRaWAN:

= ABP (Activation By Personalization) - cuyetuynk otnpasnsetr aaHHble B ceTb LoORaWAN npwu
cleflytollem CeaHce CBA3M COMMacHO HaCTPOEHHOMY NeEPUOLY Nepenadm LJaHHbIX.

= QOTAA (Over The Air Activation) - cueTunk ocyLecTBASET TPY NOMbITKN NPUCOEANHEHUS K CETU
B 33aJlaHHOM MNpPM HaCTPOMKe 4YaCTOTHOM MnaHe (Mo ymonyaHuto RUB68). Mpm nonyyeHumn
noaTBepxaeHuns aktmaunm B cetn LoRaWAN cyeTumk HaumHaeT OTNpaBasaTb MAKETbl AAHHBbIX.

Ecnn BCce npepblaylive MNOMbITKM  OKa3blBaOTCA  HeEYAAYHbIMK, TO CYETUYMK MPOAOIKUT
OCYLLECTBAATb NOMbITKN NPUCOEAUHEHUS OAMH pa3 B 6 YaCOB.

CYeTUmK MPOM3BOANT MOMbITKM NpUCcCoeanHeHus K cetn cnocobom OTAA oamH pa3 B 6 4acoB A0
Tex Nop, MOKa He MPUCOEaNHUTCS K CETU.

2.5.2 YCTPOWUCTBO KJIACCA A

CyeTumk sBAgeTCa yCTPOMCTBOM kKnacca A mo knaccudukaumm LoRaWAN v noppepkvBaet
cnepyoume GyHKLMN:

= ADR («Adaptive Data Rate» nnm «ABTOMaTM4YeCKOE yrpaBieHNe CKOPOCTbIOY);

= OTNpaBKa MakeToOB C MOATBEPXKAEHNEM UK 6E3;

= COXpaHeHue B NamMaTu HeLOCTaB/eHHbIX MAaKeTOB MPWY OTMNPAaBKE MakeTOB C MOATBEPXAEHUEM,;
= M3MEpPEeHMe TeMnepaTypsl,

" V3MepeHue 3apsaa BCTPOEHHOM 6aTapeu B %.
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2.5.3NEPNOA MEPEAAYN JAHHBIX

[Mepuon nepenadn AaHHbIX YCTaHABAMBAETCS MO TaMMepy C 33J4aHHOM MNEPUOAMYHOCTLIO.
3HaveHVe nepmnoa nepefadn AaHHbIX MO YMOMYaHUIO PaBHO 3, TO eCTb KaxAble Tpoe cyTok. [epmnos
nepenavm AaHHbIX MOXET MPUHUMaTbL 3HadeHus oT 1 o 15. MNakeT aaHHbIX dopMuUpyeTca 1 nepenaércs
B C/IyYaMHbIN MOMEHT BPEMEHM B TeYeHMe 24 NoCNeayoLWMX YacoB NPM HaCTyNAEHNM 3a4aHHOW AaTbl.

[Mpy BbIKNOYEHHOMN YHKUMW «3anpallimBaTb NOATBEPXKAEHME» CYETUYMK OTMNPaBASET B CETb
LoRaWAN Bce nakeTbl MO MOpPsSAKY C CaMOro paHHEero O CaMoro nocaefHero, OCBO6OXAas TakKnm
06pa3om ovepeb OTMNPABKM MAKETOB BO BHYTPEHHeW namaTu. [1poBepKM OOCTaBKM MAKETOB B TAKOM
peXxmme HeT. HenepenaHHble NAaKETbl B NAMATU CHETUYMKA HE COXPaHSIOTCS.

Ecam dyHKUMS «3anpaluvBaTh MOATBEPKAEHMEY BK/IIOYEHA, TO CYETUMK OTMNPABASET CleayoLwmni
MakeT TOMbKO MOC/e MOJlydeHUs TMNOATBEPXAEHNS O [OOCTaBke npeplayuiero. Ecam  Takoe
NOATBEPXKAEHUE He TMONYYEHO, TO MOC/E BbINOJHEHUA YKAa3aHHOrO B HACTPOMKAX KOJIMYECTBA
MepenoBTOPOB MNaKeTa CYETYMK 3aBEPLUAET CEaHC CBA3M OO CAeayllwero no pacrnmcaHuto.
HenepeaaHHble MaKeTbl COXPAHSAIOTCA BO BHYTPEHHEN NaMSATU CHETYMKA.

JaHHbIe XPaHATCH B NaMATV CYETUYMKA 4O CeAYIOLLEro CeaHca CBSA3M, MakCUMalbHOE KOIMYeCTBO
3anmcen — 20. [Npwu BbIxOAE Ha CBSI3b CYETUMK OTMNPAB/SET MaKETbl HAYMHAsA C CAMOrO PaHHEro.

2.5.4 HACTPOWKW PAAMOMOAYNIA MO YMOJIYAHUIO

MAPAMETP 3HAYEHUE
Mepuroa nepeaayvm AaHHbIX OavH pa3 B TpW OHS
Yacosow nosic UTC +03:00
YacTOTHbLIN NNaH RU8B6S8
Cnoco6 akTMBaLMn B CETU ABP
3anpalmBaTb NOATBEPXKAEHMNE C noaTteepaeHnem

ABTOMaTMYECKOE yrpaBneHue
ckopocTbio (ADR)

MouWHOCTb NepeaaTymka 14 nbm
KonnyecTtBo nepenoBTOPOB 3
OTMNPAaBKKM NakeTa

BxkntouyeHo
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B naHHOM pasgene onncaH NPOTOKON o6bMeHa AaHHbIMM cyeTymka CIBM ¢ ceTbio LoRaWAN.

B nonax, cocTtosilmx n3 HECKONIbKUX 6anT, UCMob3yeTcs NopsaAoK cnepoBaHus little
endian

3.1 MEPEOABAEMBIE MAKETbI AAHHbIX

3.1.1 [akeT ¢ TeKyWMMN NOKa3aHUAMM N TPEBOTramMu

[eHepupyeTCs C 3aAaHHbIM MEPUOAOM HakomneHus u nepepaetca Ha LORaWAN mopTt 2 npwm
oyepefHOM BbIXOAE CYETUYMKA Ha CBS3b WA MPU OAHOM U3 TPEBOXHbIX COBLITUN.

PASMEP B BAUTAX  OMWCAHWE MONS

1 6anT

1 6anT
4 6anTa

1 6anT

4 6aviTa

1 6anT

Twn nakeTa. 1 — Tekywmin, 3 — 0O6HAPY)KEHO BO3AENCTBME MArHUTHOIO
nons, 4 — HeT oTBeTa oT moayna CI'bM, 5 — npownsowna nepesarpyska
moayns CI'bM

3apsin 6atapen, %
Bpemsa dopmmposaHums nakeTta (unixtime UTC)
TemnepaTypa, °C

TekyLuMe NokasaHWs Ha MOMeEHT GOPMUPOBaHMS NakeTa (B Ky6.M
YMHOXeHHbIX Ha 1000)

KonunyecTtBo nepesarpysok moayns CI'6M

CueTumk COOEPXNT B cebe BCTPOEHHbIE YacCbl C KaleHOapeEM, BpeEMA N AaTa Ha KOTOPbIX 3a4a€TCH
MNP Nnpomn3BoACTBE, a TaKXXe MOTyT ObITb CKOPPEKTNPOBaHbI B NMpoLeCce aKCrtyaTaunn. CDOle/IpOBaHMe
MaKETOB C TEKYLWMMWN JaHHbIMW MPONCXOONT B MOMEHTDI Nepefadvn AaHHbIX.

Mpy GOPMUPOBAHNM MAKETOB YHYMUTbIBAETCS 3a4aHHbIN B HACTPOMKaxX HaCOBOM MNoSC.

3.1.2 [lakeT c HacTponKamu

[MepenaeTtcs npunoxeHnem Ha LoRaWAN nopT 3.

PA3MEP B BAUTAX  ONMUCAHWE NONA TWUMN JAHHbIX
1 6ant Twvn nakeTa, ons JaHHOro NnakeTa ==

2 6anT ID napameTpa uintl6

1 6anT OnvHa gaHHbIX (len) uint8

len 6ant 3HayeHune mapametTpa e

2 6anT ID napameTpa uintl6

1 6anT OrnvHa gaHHbIX (len) uint8

len 6ant 3HayeHune mapametTpa e
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2 6anT ID napameTpa uintl6
1 6anT OnvHa naHHbIX (len) uint8
len 6anT 3HayeHune napametpa e
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3.2 MPUHNMAEMBDBIE MAKETbI AAHHbIX

3.2.1 [lakeT Cc 3aNpOCOM HacTpoeK

[NepenaeTtcsd npunoxeHnem Ha LoRaWAN nopT 3.

PASMEP B BAUTAX  OMWCAHWE MOJS

CI'BM LPWAN 868 BETA / IHCTpyKLMa No paboTe

1 6anTt Twvn nakeTa, A9 AaHHOro nakerta ==1

B oTBET Ha AaHHbIN MaKeT YCTPONCTBO NPULLET NaKeT C HACTPOMKaMMU.

3.2.2 [lakeT c HacTponKamm

[MONHOCTbLIO MAEHTUYEH NaKeTy OT YCTPOMCTBA.

PASMEP B BAUTAX  OMWCAHWE NMONS

1 6ant Tun nakeTa, 419 OAaHHOrO NakeTa ==
2 6anT ID napameTpa

1 6anT OnvHa naHHbIX (len)

len 6ant 3HayeHMe napameTpa

2 6anT ID napameTpa

1 6anT OnvHa paHHbIX (len)

len 6ant 3HayeHMe napameTpa

2 6anT ID napameTpa

1 6ant JnnHa pnaHHbix (len)

len 6anT 3HayeHMe NnapameTpa

TWUN JAHHbIX

uintlé
uint8

uintlé
uint8

MNepenaBaeMbll Ha YCTPOMCTBO MakKeT C HACTPOMKAMW MOXET COAEPXaTb HEe BCE HACTPOWKM,
NoAAEPXKMBAEMbIE YCTPOMCTBOM, @ TONIbKO Ty UX YaCTb, KOTOPYIO HEOBXOAMMO U3MEHNTb.

Tabnuua ID HacTpoek GM-1 1 nx BO3MOXHbIX 3HAYEHNI.

ID

HACTPOWKM Shlalganlalz

4 3anpalmBaTb MOATBEPXKAEHME

55 YacoBom nosic, B MUHYyTax

126 Mepuoa nepenayn JaHHbIX (pa3 B N-

oe Konun4yecTBo gHen, n=1...15)

OJIMHA
OAHHbIX

1 6anT

2 6anT

1 6anT

NMPUHNMAEMbIE 3HAYEHWA

1 - 3anpawwmBaTh
2 — He 3anpawmnBaTb

Ot -720 no 840
1-1pa3BcyTku

2 —1pa3B2cyToK

7/ —1pasBHeneno unT. A
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NHOOPMALINA O AOKYMEHTE

3arosoBOK

Tun noKyMeHTa

Kon AoKyMeHTa

Homep v faTa nocnenHem pesusmm

CyeTumkM rasza 6bITOBble ManorabaputHele CIBM ¢
pagmokaHanom LPWAN 868 BETA

VHCTpYKUWS

B0O2-GM1-01
05 07112.10.2021

DTOT LOKYMEHT MPUMEHMM K CNefyoWMM YCTPONCTBAM:

HA3BAHME JINHENKWN

OKOHeYHble YCTPOMNCTBA

VicTopusa peBm3nim

PEBU3NA [OATA

01
02
03
04
05

13

20.08.2019
06.09.2019
05.11.2019
17.08.2021
12.10.2021

NMA
KEB_B
KAB_b
BMIO_B
KEB_B
KEB_B

HA3BAHMWE YCTPOWCTBA

CIbM-1.6M, CI'bM-2.5, CITBEM-3.2, CTEM-4 B
NCNONHeHUn C pagmokaHanom LPWAN 868 BETA

KOMMEHTAPUU

LaTa co3naHmnsa LJOKyMeHTa
PenakTnpoBaHMe LOKYMEHTa
PenakTMpoBaHWe JOKYMEHTa
OnucaHne HOBOro GyHKLUMOHana

Mepuoa akTnBaumm FSK nsmenmncsa ¢ 5 Ha 2 MUHy Tl
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GETAP ) BETAR

MHcTpyKums no pabote © OOO «Bera-Aé6contot» 2019-2021
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