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’5‘ Beaa Bera C-11/PykoBoACTBO MO 3KCMayaTaLmm

3aronoBoK CyeTumk mmnynscos BEIA CH1-11
Tun ooKyMeHTa PykoBOOCTBO

Kon AokymeHTa B02-CW11-01

Homep 1 nata nocnegHen pesmsnm 1501 11.10.2017

DTOT AOKYMEHT MPUMEHKMM K CNeayomM yCTPOMCTBaM:

BETA CU BEIA CN-11

VicTopus pesmnsnm

01 24.01.2017 KEB JaTa co3paHua [okyMeHTa

02 26.01.2017 MK YCTpaHeHbl MeNnKne HETOYHOCTH

03 27.01.2017 MK [o6aBneHoO onncaHme NpoTOKONa O6MEHa

04 30.01.2017 KEB Oblwas KoppeKTMpoBKa, PopMaTUpPOBaHME U T.M.
05 01.02.2017 KEB Jo6aBneHo BBeAeHME Ha OBNOXKKE

06 07.03.2017 MK Jo6aBneH YyacToTHbIM NnaH RUS68

07 17.03.2017 KEB HoBble poTO, MHOOPMaLMS O HakNelKkax, nobasneH USB
08 14.04.2017 KEB Menkue npaBku

09 10.05.2017 KEB HoBble $GOTO BHELLIHEro BMAa

10 01.06.2017 MK VI3ameHeH popmMaT NakeTa TpeBOra B NPOTOKONE

11 17.06.2017 MK icnpaBneHa olwnbKa B MpOTOKOe (3anpoc apxmBa)
12 11.07.2017 MK icnpaBneHa owmnbKa B NPOTOKOIE

13 16.08.2017 MK YTOYHEHNS B ONMCAaHNM NaKeTa «TpeBora»

14 08.09.2017 KEB Ho6asneH pa3nen «Vega LoRaWAN Configurator»
15 11.10.2017 KEB I3MeHeHns B yCNOBUSX FapaHTUU, MefKM1e NpaBKu
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'3‘ Beaa Bera C-11/PykoBoACTBO MO 3KCMayaTaLmm

w A B C O N ©O T

HacToswee pyKoOBOACTBO pacnpoCTpaHaeTCs Ha cHeTumk nmnynbcoB BETA CH-11 (nanee
— cyeTumk) npomnseoactea OOO «Bera-A6contoT» 1 onpenenseT NopsaoK YCTaHOBKN U
NOAKJIIOYEHMS, @ TaKXXe COAEPXUT KOMaHAbl yNpaBneHUs 1 onmcaHne GyHKLMOoHana.

PyKOBO,D,CTBO npeaHa3sHa4v4yeHo a4 crneunaimcTtoB, O3HAaKOM/IEHHbIX C MpaBn1aMun
BbINMOJIHEHNA MOHTaXXHbIX pa60T B 06nacTu Pa3nMYHOro aNEKTPOHHOIO U SNTEKTPUHECKOTO

060pyaOBaHMS.

Ons o6ecneyeHnss nNpaBUIbHOIO ¢GYHKUMOHUPOBAHMUA YCTaHOBKa U
HacTPOMKA CYeTUYMKA JAOJ/KHbI OCYLLeCTBAATbCS KBanuPUUUPOBAHHBIMU

cneunanncCrtamm

4 Pesu3ans Ne 15 oT 11.10.2017




Bera CW/-11/PykoBOACTBO MO 3KCMayaTaumm @ Beaa

A B C O N1 10O T

CyeTymk nmnynbcos Bera C1-11 npenHasHaveH A1 BbINOAHEHUS CYETa MMIMYJIbCOB,
NPMXOAALLMX Ha 4 HE3aBMCUMbIX BXOAA, C MOCNEeAYOWMM HaKOMNEHEM 1 Nepeaavyen 3TON
nHpopmMaumm B cetb LORaWAN nocpenCTBOM paMOCBS3M Ha YacTOoTax AnanasoHa 860-1000
Ml u.

Takxe yctponcTtBo Bera CM-11 MOXET NPUMEHATLCA B KAY€CTBE OXPaHHOro 6J10Ka, - ABa
N3 YETbIPEX BXOAOB MOTYT 6bITb HACTPOEHbI Ha NCMOb30BaHME B KA4eCTBE OXPAHHbIX.

CyeTumk MMMNYNbCOB MOXET ObITb MCNONb30BaH Ha JO6bIX I'Ipl/I60an y4€Ta
KOMMYHa/lbHbIX peCypCoOB U NPOMbILLNTIEHHOM O60py,£],OBaHl/Il/| C MMMYNbCHbIM BbIXOAOM, TaKUX
KaK BOOAOCYETUMKM, 3ﬂeKTpOC‘-IéT‘~IVIKl/I, TEeNNOCYETUMKMN.

CYeTUYMK MMMNYNbCOB OCHALLEH anrOPUTMOM aHTUApebe3ra C MOCTOAHHOW BpeMeHU 5 Mc.
[MoacyeT MMNybCoB ocylecTenseTcs ansg yactoT o 200 Iy,

Puc. 1.1. BHewHwW BnA cyeTymka nmnynscos BETA CH1-11.

DNeMEHTOM NUTaHWUS AN CHETYMKA CNYXXUT BCTPOEHHas 6aTapesd éMKocTbio 3400mAh,
paccyYMTaHHas Ha CPOK cnyx6bl Ao 10 neT npm nepepaye AaHHbIX OAWH Pa3 B CYTKMW.

HacTpolka cyeTuMKa OCYLLECTBASETCS NMPU MOMOLLM BCTPOEHHbIX NMepek/toyaTenen.

Ha 3TukeTKe, paCnoONOXEHHOW Ha naaTe npueedeHa MHOpMaums, HeobxoaMmas Ans
perncrtpaunm yctpomcrsea B cet LoORaWAN:

e DevEUI,
e DevAddr,
e NwkSKey,
e AppSKey,
e AppEUI,

PeBum3msa Ne 15 ot 11.10.2017 S



’(? Beaa Bera C-11/PykoBoACTBO MO 3KCMayaTaLmm

e AppKey.
Takxe 3Ta MHPopMaums NpoaybAnpOBaHa Ha STUKETKE-HAK/IEMKE Ha KPbILLKe KOpryca B
Buae QR-kopa.

CyeTunk MMMynbLCOB MpPU MpPUemMe U OTNpaBKe AaHHbIX MCNOJb3yeT
nopt 2

6 I PeBn3nga N2 15 o1 11.10.2017



Bera CW/-11/PykoBOACTBO MO 3KCMayaTaumm

%) BE23

A B C O N1 10O T

OcCHOBHble
Bxonbl UMMy nbCHblE no 4
MakcuMasibHasg YacToTa UMMYJIbCHOIO CUrHana 200y
BxoZabl oxpaHHble no 2
USB-nopT na
dnanasoH paboumx TemnepaTtyp -40..485 °C
BCTpoeHHbIN AaTumK TeMnepaTypsl na
LoRaWAN
Knacc yctpomnctea LoORaWAN A
KonunyecTtBo kaHanos LoRa 16

YacTOTHbIM nnaH

EU-868, RU-868, npoun3BoOabHbIN

Cnoco6 aktuBaumm B cetnt LoRaWAN

ABP n OTAA

I'Iepmon BbIXOda Ha CBA3b

1, 6, 12 nnn 24 yaca

Tun aHTeHHbl LORa BHYTPEHHSIA
YyBCTBUTENBHOCTb -138 dBm
LanbHOCTb pagnocCBs3m B MIOTHOM FOPOLACKOM 3aCTPOMKE 40 5 KM
LanbHOCTb PagnoOCBs3M B CENbCKOWM MECTHOCTM 00 15 km

BbixoaHasa MOLHOCTb nepenaTtymka

0o 100 mBT (HacTpanBaeTcs)

NMuTaHue

EMKOCTb BCTpOEHHOM 6aTapen

3400 MAyY

Bpemsa HenpepbIBHOM paboTbl OT 6aTapeu

0o 10 net

Kopnyc

Pa3smepbl kopnyca

95 x 50 x 45 mm

CTeneHb 3aWmMThl KOpyca

IP65

KpenneHwve

CTSKKaMm K onope, Ha DIN-
penKy, HaCTEHHOe

CueTtumk nmnynbcos Bera CN-11 sBngeTcsd yCTpOMCTBOM Knacca A (Mo knaccudukaumm

LoRaWAN) n obecneumBaeT cneayowmm GyHKLMOHA:

o noanepxka ADR (Adaptive Data Rate)

o noanep)ka OTMPaBKM MAaKeTOB C NOATBEPXAEHNEM (HacTpanBaeTCs)

O [Ba pexmma paboTbl «AKTUBHbINY» U «Cknag»

O BO3MOXHOCTb MNepekntoyeHnss 3-ro m 4-ro BXOLOB B PEXMM "OXPaHHbIN® ANs
NOAKTIOYEHNS BHELUHNX AATYUMKOB MNPOTEYUKM, OXPAHHbIX AAaTYMKOB U T.4,.

O XpaHeHMe apxX1MBOB MOKA3aHWM AN KaXXAOro KaHana

O MPUBS3Ka TEKYLLMX M aPXMBHbIX MOKa3aHUM KO BPEMEHM MO BHYTPEHHUM YacaMm

O BHeo4YepeaHOM BbIXO Ha CBSA3b NpK CpabaTbiBaHMM OXPaHHbIX BXOOOB

O U3MEepeHue TemnepaTypbl

O M3MepeHMe 3apsifa BCTPOEHHOW 6aTapen B %

PeBn3mga N2 15 o1 11.10.2017



@ Beaa Bera CM-11/PykoBoacTBO Mo aKCyaTaLmnm
u A B C O N 1O T

OMUCAHWME KOHTAKTOB

Puc. 3.1. PacnonoxeHne KOHTaKTOB Ha niaTe U UX MONASPHOCTMU.

CyeTumk MMIMYyNbCOB MMEET 4 Mapbl KOHTAKTOB W MO3BOJIAET MOAKMAKOYaTb LeEernn CoO
cegyrumMm TmnaMim 3aMblKatoWMX KOHTaKTOB:

- TePKOH;
- MexaHmn4eckas KHOrMKa;
- KOTKPbITbIN KONNEKTOPY.

ﬂO)'IﬂpHOCTb MMEET 3Ha4YeHME TOJIbKO AJ1d LLENMN C KOTKPbITbIM KOMTEKTOPOM>».

Bxoabl N2 3 1 4 mMOryT 6biTb HAaCTPOEHbI AN UCMNOb30BaHUS B pexmnme «OxpaHa» C
NOMOLLBIO NepektovaTesien Ha rniaaTte. B TakoM cnyvae yCTPOMUCTBO HE OCYLLECTBASET NOLACUET
NMMYNbCOB Ha «OXpaHHOM» BXOAE, a TONbKO CNeAuT 3a ero 3amMblkaHueM. B cinyyae 3amblkaHuA
«OXpaHHOro» BXOA4a, YCTPOMCTBO aKTMBUPYETCS M OTMNPABASET B CETb COOBLLEHME C CUTHANOM
TPEBOTMW.

8 Pesunausa Ne 15 oT 11.10.2017



Bera CW/-11/PykoBOACTBO MO 3KCMayaTaumm @ Beea

A B C O N1 10O T

MHOWKALWMA YCTPOMNCTBA

YCTPONCTBO MMeET OAMH CBETOAMOAHbBIN MHOMKATOP KPAaCHOrO LBETA, PACMNONIOXKEHHbIN
Ha nnaTte. MIHAMKauma MCNob3yeTCa TONMbKO Ha 3Tane akTuBauum ycTponcTtea B ceT LoRaWAN
N NPU CMEHE PEeXMMOB PabOoThI.

miogss

L o 1"

*

Puc. 3.2. PacnonoxeHne nHankaTopa Ha niaTe.

CurHan nHaukaTopa 3HaueHue
0o Cepusi KOPOTKMX NoeT npouecc npucoeanHeHus K
BCMbILLEK ceTu

YCTPOWCTBO YCMELHO
NPUCOEeOVHEHO K CETU U B
AKTUBHOM pexumnme

OpHa gnvHHasg
BCMbILWKa

YCTPOWCTBO MEPELLNO B PEXUM
«Cknap»

o
GEED GEED @GEED TPV ANVHHbIX BCMBILLKM

B cilydae HeycnewHoro npucoeguHeHuna K CeTu yCTpOMCTBO
ABTOMaTU4YECKN NepPEXOOUT B PEXUM «Cknap»

PeBuansa N2 15 o7 11.10.2017 9



’a Beaa Bera C-11/PykoBoACTBO MO 3KCMayaTaLmm

MEPEKNIOYATENU

yCTpOI;ICTBO MMEET WeCTb nepeKmOl-laTeneﬁ Ha nnarte and nsMmeHeHmnda HaCTpOeEK.

miegse

|5

locoo0

i
q!
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Puc. 3.3. PacnonioxeHue nepekntovaTenem Ha nnaTte.

MonoxeHne nepeknovaTens «Beepxy» cooTtBeTcTBYeT pexumy ON, nonoxeHue
nepeknoyaTens «BH13y» cootBetcTByeT pexunmy OFF.

MepekniovaTens Pexxnm 3HayeHune
ON ABP
1 - peXum aKkTnBaLmMM B CeTH
OFF OTAA
ON C noaTBepXAEHMEM
2 — OTNpPaBKa NakeToB
OFF be3 noaTBepaeHUs
|3-OFF|4-OFF| 24 yaca
3 n 4 — nepuop BbiIxoJa Ha |3-ON |4-OFF| 12 yacos
CBSA3b |3-OFF|4-ON | 6 4yacos
|3-ON |4-ON | 1yac
ON OxpaHHbIN
5 — pexxum kaHana 3 .
OFF VIMAyIbCHbIN
ON OxpaHHbIN
6 — pexxum kaHana 4
OFF VIMMyIbCHbIN

MapameTpbl, KOTOpPbIE 3apalOTCA NEepeKNoYaTeNs MU, HE MOryT 6biTb
usmeHeHbl B nporpamme «Vega LoRaWAN Configurator»

10 I PeBn3nga N2 15 o1 11.10.2017



Bera CW/-11/PykoBOACTBO MO 3KCMayaTaumm @ Beea

A B C O N1 10O T

MEPBbIV 3ANYCK

Cuetumk ummnynbcoB BE[A CK-11 NOCTOAHHO BKJKOYEH, HO MMEET OCOb6bLIN PeEXMM
«Cknag», npefHasHayYeHHbIn [ON9 XpaHeHWs W TPaHCNOPTUMPOBKM. B  gaHHOM pexunme
YCTPOWNCTBO HE OCYLUECTBASET PErynsipHyto nepefady AaHHbIX B CeTb. [lepen Havanom
MCNOJIb3OBaHMS, CHETUYNK HEOOBXOAMMO BbIBECTU U3 pexmnma «Cknaa».

Yctponcteo BEIA CU-11 nopgaepxumBaeT ABa cnocoba akTmauumm B cetm LoRaWAN —
ABP 1 OTAA. BbibpaTb OAMH 13 CMOCOBOB MOXHO C MOMOLLbIO NepekntoyaTens 1 Ha nnaTe.

1. Cnoco6 ABP. lMocne HaxaTus Ha KHOMKY 3amnycka, YCTPOWCTBO Cpa3y HaynHaeT
paboTaThb B PeXXUME KAKTUBHbLINY.

2. Cnoco6 OTAA. lNMocne HaaTus Ha KHOMKY 3anycka, YCTPOMCTBO OCYLLECTBUT Tpwu
MNOMbITKN MPUCOEAMHEHUS K CETW B 3aJaHHOM MpPW HACTPOMKe YaCTOTHOM AmanasoHe. [Mpwu
NONYyYEHUN MOATBEPXAEHUS akTmBauum B ceTn LoRaWAN, ycTponcTBO noaacTt CUrHan
NHONKATOPOM (CBeYeHMe B TeuyeHue 3 CeKyHA) W nepenaeT B pexum «AKTMBHbIN». Ecnn BCe
MOMbITKM OKAXYTCS HEYAAYHbIMUK, CHETYMK CHOBa NepenaeT B pexunm «Cknan».

[MepeBeCTN YCTPOMCTBO M3 «AKTUBHOIMO» pexmma OOpaTHO B pexxmm «Cknag» MOXHO
NPy NOMOLLUM ANNTENBHOIO HaXXaTUs Ha KHOMKY 3anycka (6onee 5 cekyHA).

& miogss

2
%]
"

-

.‘{em

Puc. 3.4. KHomMKa 3amnycka Ha nnare.

PeBum3msa Ne 15 ot 11.10.2017 11



’a Beea Bera CM-11/PykoBoacTBO Mo aKCyaTaLmnm

NMNOAKTIOYEHWE MO USB

Yctponcteo BETA CK-11 mMoxeT HacTpamBaTbCs C MOMOLWbBKD Mporpammbl «Vega
LoRaWAN Configurator» (cm. pasaen 4).

Puc. 3.4. Pacnonoxenune USB-nopTa Ha nnaTe.

MNepen NepBbIM NOAKMOYEHMEM YCTPOMCTBA K KOMMbIOTEPY HEOHBXOAMMO YCTAHOBMUTH
apameep ang COM-nopTta stsw-stm32102, KOTOpbIM MOXHO CKadaTb Ha CanlTe iotvega.com.
Mocne 3anycka ncnonHsemoro ¢arna VCP_V1.4.0_Setup.exe NnosBMTCS OKHO YCTaHOBLLUMKaA:

iz Virtual Com port driver V1.4.0 - InstallShield Wizard x|

Welcome to the InstallShield Wizard for
Virtual Com port driver V1.4.0

The Installshield(R) Wizard will install Virtual Com port driver
~ ¥1.4.0 on your computer. To continue, dick Mext,

WARMIMG: This program is protected by copyright law and
international treaties. I

Cancel |

B 3TOM OKHe HYXHO HaxaTb KHOMKY Next, 3atem Install, nocne yero HayHéTCS yCTaHOBKa.
MO OKOHYaHMM NOSBUTCSH OKHO YCMELUHOrO 3aBEPLUEHUS YCTaHOBKM:

= Back

12 PeBn3nga N2 15 o1 11.10.2017



Bera CW/-11/PykoBOACTBO MO 3KCMayaTaumm @ Beaa

A B C O N1 10O T

i':?a Virtual Com port driver V1.4.0 - Installshield Wizard |

InstallShield Wizard Completed

The InstallShield Wizard has successfully installed Virtual Com
port driver ¥1.4.0. Click Finish to exit the wizard,

= Back

Cancel |

[Mocne HaxaTuns Finish gpanBep roToB K paboTe, - MOXXHO MOAK/IOYaTb CHETUMK
nmnynbcos no USB.

PeBuansa N2 15 o7 11.10.2017 13



@ Beaa Bera C-11/PykoBoACTBO MO 3KCMayaTaLmm
u A B C O N 1O T

Mporpamma «Vega LoRaWAN Configurator» (nanee — koHdwurypatop) npegHasHavyeHa
AN HAaCTPOWKKM yCcTpomncTsa Yepes USB.

KoHdurypatop mmeeT aBa pexmma paboTbl — «[lpocTom» n «3IkcnepT». B pexume
«[MpocTom» [OCTYMHbI TOMBKO OCHOBHblE HACTPOMKK, B PEXUME «IDKCMEPT» OCHOBHbIE
HaCTPOWMKW, paclUMPEHHbIE HAaCTPOMKM U BO3SMOXHOCTb MPOBEPKM 30HbI MOKPbLITUS CUrHana oT
6a30BbIX CTaHUMN. [lanee paccMaTpMBaeTCs paboTa NPOrpamMmbl B PpEXMME « DKCNEPTY.

MHTEP®ENC MPOTPAMMbI

Mporpamma «Vega LoRaWAN Configurator» He TpebyeT ycTaHOBKW. [lpwn 3anycke
NCrnonHgeMoro gawna NoABAIETCS OKHO PaboTbl C NporpamMmmon (puc. 4.1).

4 Bera LoRaWAN kondmrypatop =] |
B E a a I||.HH¢opnaw4ﬂ L_{_::RaHatrpoﬁm LoRaWaN “TBera CKh-13 Asbik:| Russian =
A B CONM BT JaHHeie anA ABP laHHbie anA OTAA YaCTOTHENA MnaH

Pexam:
Skenept - Device address: Device EUL: Join kaHan 1:
. Join kaHan 2:
Mopens ycTpoiicTeEa Application session key: Application EUL: X
Join kaHan 3
Linhe AR M Metwork session key: Application key: YacToTa RX2:
Jﬂonmnoqubr_q .
WHopmaLa of ycTpoiicTee WHopMaLMA o ceTi MpoBEpKa NOKPLITHA
XOTKNO4MTECR . .
Mofens ycTpoicTEa: CTaTYE NPMCORANHEHNS: KauecTeo curHana: ..lll

Bpema ycTpoiicTea (UTC):
Bepasa MO: Device address: Brmmmbix BC:

1} 06HOBMTE MpowMEKy (@) MprcoeaMHMTECA K CETH () MpoBepka nokpeITHA

BriB0A YCTPOHCTES

Q¥ Mony4nTb HacTpoiiku

o TIpUMEHITE HACT POk

Puc. 4.1. MHTepdenc nporpammsbl «Vega LoORaWAN Configurator».

MeHIO cneBa MO3BONSET MEPEKMOYATLCH MEXAY pPeXMMamMm pPadoTbl MPOrpamMmmbl
«[MpocTom» n «2IKCNepT», BbIGMPATb MOAENb YCTPOWCTBA, OCYLECTBAATb MOAK/OYEHUE K
YCTPOUCTBY UM OTKJIKOUUTBLCSH OT HErO, NOJIyYaTb U MPUMEHATb HACTPOWKMN.

OKHO nporpaMmmbl COOEPXKUT TPWU BKIAAKM — MHPOpmMaums, HacTponkm LoRaWAN um
HACTPOWKKM YCTPOMNCTBA.

14 PeBn3nga N2 15 o1 11.10.2017



Bera CW/-11/PykoBOACTBO MO 3KCMayaTaumm @ Beaa

B npaBOM BepXHEM YrNy HaxOANTCS MEHIO BbI6Opa A3blKa.
NOAKNIOYEHWUE K YCTPONCTBY

Ins noakntovYeHus K yCTpOI7ICTBy HEOBXOAMMO BbIMONHUTb cnegyroumne warn:

1. ToaknounTtb USB-Kabenb K yCTPOMUCTBY.
2. 3anycTtuTtb nporpammy «Vega LoRaWAN Configurator».
3. HaxkaTb KHOMKY «[1oOKIIOYNTLCS» B MEHIO ClleBa.

MporpamMma aBTOMaTUYECKM pPacro3HaeT TUM YCTPOMCTBA, N MEHIO BbibOpa YCTPOMCTBA
CTaHEeT HEaKTUBHbIM.

£ Bera LoRaWAN konduryparop EI@

B Ea a I||.Ir"|H¢opMa|.um L_{::RaHacrpoﬁm LoRaWAN 1¥TEera CH-11 Asbik: Russian =~

A B C O N © T
PeEstn:

[laHHsie ana ABP OaHHeie ana OTAA Y&CTOTHBIA MnaH

Device address: 00350527  Device EUL: 383336385F368B0E  Join kaan i 868100000
Join kaHan 2: 868300000

SkcnepT =

Mogens ycTpoilcTea

J_:--_' KIOYMTECA

X OTrnouMTECA

Application session key: 2D004400383336383236470E6A697D46 Application EUL: 7665675173693131
Join kaHan 3: 868500000

Network session key:  323647DE383336382D0044005F368B0E  Application key: 1F35030E000000001F36030E355FF648  Uacrora RX2: 869525000

WrihopmaLma of ycTpoiicTee WHbopMaLMS o ceTH MpoBEpKka NoKPLITHA

Mogens ycTpoiAcTEa: Bera CH-11

Bpema ycTpoiicTea (UTC): 06.09,2017 08:42:03
Bepona M0: VEGA SI-110.5 Device address: 36000108 BuauMbx BC: 1]

CTaTyc NpUcoeAMHEHIA: B cetn KauecTso aarHana: DDDU[I

1} 0BHoBMTSE NpowMBKY (#)MpHCoEAMHATECA K CETH () Mposepka nokpeITHa

BeiBoq yCTPOACTEE

rxTimeQut -
Tx complete: dr = 0, power = 1, uplink counter = 0, num retries = 0, time on air = 1975
Update firmware command received, go to bootloader
tDone
Send Link check request
Send data with timestamp 0:0:0 1.1.2017: 0163 30 80 46 68 58 20 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
send uplink frame]
------------ -Start join procedure-——-——--—
StartTx on freq: 868, 100
Link check request aborted, device is not joined to network
tDone
StartRx
rxTimeOut
StartTx on freq: 868,100
tDone
StartRx
rxTimeOut
StartTx on freq: 868.100
tDone
StartRx
rxTimeQut
rxDone
------------- Joined to network-——————
Send Link chedk request
Send data with timestamp 0:0:0 1.1.2017: 0163 30 80 46 68 58 20 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
Send uplink frame
StartTx on freq: 867,100
tDone
Send data with timestamp 0:0:0 1,1.2017: 0163 30 80 46 68 53 20 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
Send uplink frame
StartRx
rxDone
Tx complete: dr = 0, power = 1, uplink counter = 0, num retries = 0, time on air = 1975
Link check answer received. NbGateways = 1, DemodMargin = 28
Q¥onyumTs HacTpoiiki Recv data: size 0, rssi -60, snr 31, rx window 1, downlink counter 1

o TIpUMEHITE HACTPOiKK

Puc. 4.2. lNogkntoyeHne K yCTPOMNCTBY.

NS CuMTbIBAHMS HACTPOEK C YCTPOMCTBA HYXXHO HaxaTb KHOMKy «[lonyynTb
HaCTPOWKM», O 3TOr0 MOMEHTA B Mporpamme 6yayT OTO6pax}aTbCst HACTPOMKM MO YMONYaHUIO
WK C NOCNefHEro NOAKIOYEHHOrO YCTPONCTBA.
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@ Beaa Bera C-11/PykoBoACTBO MO 3KCMayaTaLmm
u A B C O N 1O T

Mocne BHeCEHUS HEOBXOAMMbBIX WM3MEHEHWA B HACTPOWMKM, CnedyeT HaaTb KHOMKY
«[MPUMEHNTb HACTPOWMKM» U TONbKO MOTOM OTKAKYATbCA OT YCTPOMCTBA KHOMKOMN
«OTKNOUYNTHCAY.

BKNAOKA «MHOOPMALINA»

Bknagka «/Hbopmauma» oTobpaxaeT MHOOpMaumo 06 YCTPOMCTBE, €ro Tekyliee
COCTOSIHME, a TaKXe OaHHble, HEObXoAMMble Ang permctpaummn yctpomnctea B LoORaWAN ceTwm
(puc. 4.3).

I||.HHdJopﬂaLunﬂ LoRa HacTpoiticn LoRaW AN “T Bera CH-11 Asbie: Russian ™
HaHHbe ans ABP JaHHee ana OTAA YacToTHEIH nnaH
Device address: 00350527  Device EUL: 383336385F368B0E  Join kaman 1 858100000
Join KkaHan 2: 868300000
Application session key: 2D004400383336333230470E0A697D40 Application EUL: 7565676173693131
Join kaHan 3: 363500000
Network session key:  3236470E333336382D0044005F368B0E  Application key: 1F36030E000000001F36030E355FFG48  Uacrora RX: 869525000
WHbopMawa of ycTpoicTee WHbopMawms o ceTH MpoBEpKa NOKPEITHA
Mogesns ycTpoiicTsa: Bera CW-11 CTaTyC NPMCOEANHEHKA! Becetw  KauecTeo oarHana: EI|]|:|[|[|
Bpema ycTpoicTea (UTC): 06.09.2017 03:42:03
Bepoua N0 VEGASI-110,5  Device address: 36000108  BuamMbx BC: 0
H06HoBUTE Npowneky () MprcoeAMHUTLER K CETH (N Mposepka NokpeITMS

BriBoa yCTpoicTBa

rxTimeQut -
Ty complete: dr = 0, power = 1, uplink counter = 0, num retries = 0, time on air = 1975

Update firmware command received, go to bootloader

txDone

Send Link check request

Send data with timestamp 0:0:0 1,1.2017: 0163 30 80 46 68 58 20 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
Send uplink frame|

------------ -Start join procedure—————-

StartTx on freq: 868, 100

Link check request aborted, device is not joined to network

txDone

Starthx

rxTimeQut

StartTx on freq: 868,100

bDone

Starthix

rxTimeQut

StartTx on freq: 868, 100

bDone

StartRx

rxTimeQut

rxDone

————————————— Joined to netwark--—-—-—--——--

Send Link check request

Send data with timestamp 0:0:0 1.1.2017: 0163 30 80 46 68 538 20 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
Send uplink frame

StartTx on freq: 867,100

bDone

Send data with timestamp 0:0:0 1,1.2017: 0163 30 80 46 68 58 20 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
Send uplink frame

StartRx

rxDone

Tx complete: dr = 0, power = 1, uplink counter = 0, num retries = 0, time on air = 1975

Link check answer received. NbGateways = 1, DemodMargin = 28

Recv data: size 0, rssi -60, snr 31, rx window 1, downlink counter 1

Puc. 4.3. Bknagka «MHbopMaums».

HdaHHble gna ABP - oToO6paxaloTca AaHHble, HEOOXOoAMMble AN  perncTpaumm
ycTpomncTsa B cetn LoRaWAN B pexunme akTmBaumm ABP (Activation By Personalization).

HDaHHble pna OTAA — oOTO6paxkatoTCs AaHHble, HeobxoAuMble ANs perncTpaumm
ycTpomncTsa B ceTn LoRaWAN B pexunme aktuBaumm OTAA (Over The Air Activation).
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Bera CW/-11/PykoBOACTBO MO 3KCMayaTaumm :@ Beaa

YacToTHbIN nnaH (He oTobpaxkaeTcs B pexxmme «[1poCToOM») — MOKa3blBA€T 4YacCTOThI
JOIN-KaHanoB M BTOPOro MNPUEMHOIO OKHa. DTWU 4YaCTOTbl MOXHO WM3MEHWUTb BO BKJIAAKE
«HacTtpownkn LoRaWAN» npu BbibOpe HaCTOTHOrO MiaHa.

NHPopmauua 06 ycTponctBe — KOHOUIypaTop CUMUTbIBAET MHPOPMAUMIO O MOAENMU
YCTPOMCTBA, €ero TnpoLWMBKE W aBTOMATUYECKM KOPPEKTUPYET BPeEMS YCTPOMCTBA Mpu
NOAK/TIOYEHUN K HEMY.

O6HOBUTb MNPOLWMBKY — MO3BOASET BblopaTh dana MPOWMBKM C XECTKOrO AMUCKA
KOMMbIOTEPA W OCYLLECTBUTb €ro 3arpy3ky B YCTPOMCTBO. [lo 3aBeplleHMM 3arpysku
YCTPOMCTBO OTKJIKOUYUTCS OT KOHOUIypaTOpa aBTOMATUYECKU. AKTYyalbHYO BEPCUIO MPOLUMBKMU
YCTPOMCTBA MOXHO CKayaTb C canTa iotvega.com.

OBEHOEAEHWE NPOLUNEKK

MNepenaqa NPoWMEKH. ..

MHdopmMaumsa O ceTn — MOKasblBaeT, MOAKIOYEHO NN yCTPOoMCTBO K ceTh LoRaWAN u
ero agpec.

MpucoeamHNUTLCA K CeTU — BbINOAHAET npucoeamHeHne Kk cetm LoRaWAN Bbi6paHHbIM
paHee crnocobom ABP mnn OTAA. Ecim yCTpOMCTBO y)Xe MOAKMOYEHO K CeTU, MPOU3ONOET
nepenoakIto4YeHme.

MpoBepka NOKpbITUA (He OTOb6paxaeTcs B pexume «[pocTom») — npu HaxaTuw,
ycTponcTtBo otnpasnsgeT B LORaWAN ceTb cneumanbHblii CUrHaJ, B OTBET Ha KOTOPbLINM CeTb
COOb6LLAET eMY KONMMYECTBO 6a30BbIX CTaHLMN, MPUHSBLUMX AAHHbIM CUMHAN U Ka4eCTBO CUTHana.
JlaHHasa KHOMKa paboTaeT TONbKO KOraa yCTPOMCTBO MPUCOEAMHEHO K CETW.

MpoBepKa NoKpEITHA
KauecTED cMrHana: ..lll

Bupmmenx BC: 2

() Mposepka NoKpLITAA

BbiBOA4 ycTponcTBa (He oTo6paxaeTcs B pexmnme «[1poCcTom») — MOHUTOPUHT COCTOSHNS
YCTPOWCTBA, BCE CO6bITUS B peasibHOM BPEMEHM BbIBOAATCS Ha SKPaH.
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BK/TIAOKA «<HACTPOWMKWM LORAWAN»

Bknagoka «HacTtpowmkn LoRaWAN»
napameTpoBs ceTn LoRa (puc. 4.4).

I||.L‘IH¢0|:-MBUM::| LERaHacrpoﬁm LoRaWAM “TBera CK-11

YacToTHBIA niaH:

Crnocob aKTHBALWM B CETK:

SanpawMBaTs NoATEEPHAEHWE:

ABTOM3TMHECKOE YMPEENEHME CKOPOCTEHD!

OTKPEIBATE NEPBOE MNPUEMHOE OKHO YEPES:

Sagemrka 1Ha NoATEEMKAEHME NPMCOEAMHEHWA K CETH:
Konu4ecTeo NepenosTOpoE NaxkeTa:

MOLWHOCTE NepenaTYMKE:

CKOpOCTE MEPEaEU9M:

Bera CM-11/PykOBOACTBO MO 3KCMyaTaumm

MO3BOJIAET BbINOJIHUTb

ELl_868 -

CTAA

Bes nopTeep#AeHHA
Brn

7 ceKyHA

8 cexyHa

9 pas

11 dBm

DR.3 5F9 BW 125

HACTPOWKY  pPas3fNYHbIX

Asbik: Russian =

HsmeruTE

Puc. 4.4. Bknagka «Hactpomnkm LoRaWAN>.

MapameTpbl, KOTOpPbIE 3apalOTCA NepeKNoYaTeNns MU, He MOryT 6biTb
n3MmeHeHbl B nporpamme «Vega LoRaWAN Configurator»

YacToTHbIM nnaH — nossonseT BbibpaTb RU-868, EU-868 wnun 3amaTb 1pom3BO/IbHbIV

YaCTOTHbIM NNaH.

YacToTHBIM MnaH: M3MEHWTE
RL_853
MpoMIE0NEHBIN
CuéTumk MMMNYNbCOB NogaepXuBaeT cieaytolme YaCTOTHbIE TJ1aHbl:
YacToTHbIN NnaH KaHan YacToTa Moaynauuns
1 868.1 MultiSF 125 kHz
2 868.3 MultiSF 125 kHz
EU-868 :
3 868.5 MultiSF 125 kHz
RX2 869.525 SF12 125 kHz
1 864.5 MultiSF 125 kHz
864.7 MultiSF 125 kHz
RU-868
864.9 MultiSF 125 kHz
RX2 869.05 SF12 125 kHz

Mpon3BonbHbLIN

18
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Bera CW/-11/PykoBOACTBO MO 3KCMayaTaumm @ Beaa

A B C O N1 10O T

B wacToTHbIX nnaHax EU_868 n RU_868 no ymMon4yaHuto akTUBHbI TOJIbKO 3 KaHana, Ha
KOTOpPbIX YCTPOMCTBO OTNpaBAseT 3anpocbl Ha npucoeamHeHwe K ceTn (Join-kaHanbl).
OcTanbHble KaHanbl, KOTOpble YCTPOWCTBO AOMKHO MCMONb30BaTb MOryT 6biTb MNepenaHsbl
ceTteBbiIM LORaWAN cepBepoM BO BpeMs npouenypbl NpUcoeanHeHns yCTPOWCTBA K CETH.

[Mpn BbIGOpE B none «4aCTOTHLIM MNnaH» 3HadvyeHus «[1pOoKn3BONbHBLIN» HEOOXOAMMO
BPYYHYIO MPOMNMCaTh 4YacTOTbl, KOTOPbIE YCTPOMUCTBO OyAET MCNOMb30BaTh. [N 3TOro Hy»XHO
Ha)XaTb KHOMKY «/I3MeHUTb», MOSABUTCSH OKHO pPefaKTUPOBaHMS YaCTOT KaHaOB:

YacToTa join kaHana 1 () 0 YacToTa kaHana 9 () ]
YacToTa join kanana 2 () 0 YacToTa kanana 10 (M) ]
YacToTa join kaHana 3 () 0 YacToTa kaHana 11 (M) ]
YacToTa kanana 4 (Mw) 0 YacToTa kanana 12 (M) ]
YacToTa kaHana 5 () 0 YacToTa kaHana 13 (M) ]
YacToTa kaHana 6 () 0 YacToTa kanana 14 (M) ]
YacToTa kaHana 7 () 0 YacToTa kaHana 15 (M) ]
YacToTa kanana 8 (Mw) 0 YacToTa kanana 16 (M) ]
YacToTa BTOPOrD NPMEMHOrD OKHE |IZI| CKOpoCTE BTOPOrS NpMeMHOro okHa | DRO hd
ok |

JaHHbIM YaCTOTHbIM NNaH NO3BOASIET 3a4aTb OO 16 KaHANOB, a TaKxXe HYaCTOTY U CKOPOCTb
BTOpOro I'IpMéMHOI'O OKHa.

MepBble TpM KaHana Wu BTOpPoOEe MNPUEMHOE OKHO Heo6xoaummo
HacTpouTb B oO6s3aTeNlbHOM TMopsAKe, WHaye MNpPOU3BOJIbHbIN
YaCTOTHbIN NNaH 6yaeT cYUMTaTbCA NYCTbiM

Cnoco6 akTmBaumm B cetn — oTobpaxaeT crnocob aktmeaumm ABP nnm OTAA. 3apaétca
nepeknovaTensimm (Cm. pasgen «lepekntoyatenm»).

3anpaluvBeaTh MNOATBEPKAEHME — MPU BbiI6OPE OTMNPABKMU MakeTa C NOATBEPXIAEHUEM,
YCTPOWCTBO 6YET MOBTOPATb OTMPABKY MakKeTa A0 TeX Mop, NoKa He NonyyYnT NoATBEPXKAEHME
OT cepBepa, NM60 MoKa He 3aKOHYMUTCS «KOoNnmMyecTBO MepernoBTOPOB MakeTa» (CM. fanee).
3apaéTtca nepekntoyatensmm (CM. pasaen «lepeknoyatenm»).

ABTOMaTM4yeckoe ynpasneHue ckopocTbio (ADR) — paHHaa onuua akTuMBMpyeT B
YCTPOWCTBE aJrOPUTM aBTOMATUYECKOro YrpaB/IEHUS CKOPOCTbIO nNepefadn AaHHbIX CO
cTopoHbl ceT LoRaWAN. HYem Bbile KayeCTBO MPUHMMAEMOrO CeTblo CUrHana, TeEM Bbllle
CKOPOCTb 6yAeT yCTaHaBAMBATbLCS Ha yCTponcTBe. [JaHHYO ONuUMIO PEKOMEHAYETCS BKIOYaTb
TOJIbKO Ha CTaUMOHAPHO YCTAHOBNEHHbIX YCTPOMCTBAX.
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@ Beaa Bera CM-11/PykoBoacTBO Mo aKCyaTaLmnm
u A B C O N 1O T

ABTOMaTHYECKDE ¥NPpaENEHHWE CKODOCTEHD:

Beikn

OTKpbIBaTb NepBOE NPUEMHOE OKHO Yepes (He oTobpaxaeTcs B pexumme «1pocTom») —
3a03€T BpeMs, Yepes KOTOPOe YCTPOMCTBO OTKPOET NepBoe NPUEMHOE OKHO MOC/e nepenayn
oYyepenHOro rnaketa. Bropoe nprémHoe OKHO BCerfa OTKpbIBAeTCA Yepe3 1 cekyHAy nochne
nepBoro.

1cekyHaa
2 cekyHAbI
3 CeKyHAkI
4 CceKyHAakl
5 cekyHa

CTKPLIBETEL NEPEOE MPMEMHOE OKHO YEpPEe3:
7 cekyHA

8 CceKyHa

9 CceKyHA

10 cexyHAa
11 cekyHA
12 cekyHAa
13 cekyHAa
14 cekyHA
15 cexyHA

3apepxka 1 Ha noaTBepPXKAEHME NPUCOEANHEHUS K CETU (HE OTOOPAXaAETCs B pexmme
«[MpocTom») — 3a4aéT BpemMs, Yyepe3 KOTOpPOEe YCTPOMCTBO OTKPOET MepBOE MPUEMHOE OKHO
AN NONyYeHus NoATBeEPXAeHUS npucoeamHeHus K cetu LoRaWAN. BTtopoe oOkHO Bcerga
OTKpbIBaeTcs Yyepes 1 cekyHAy nocne nepBoro.

1cekyHaa
2 CEKYHARI
3 CEKYHAbI
4 cexyHAbI
5 cekyHa

O CeKyHA

7 cexyHA

3anep#ka 1Ha NoATEEPHOEHWE NPMCDEAMHEHKA K CETH:
9 CceKkyHa

10 cekyHA
11 cekyHA
12 cexyHa
13 cekyHA
14 cekyHA
15 cekyHA
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Bera CW/-11/PykoBOACTBO MO 3KCMayaTaumm @ Beea

A B C O N1 10O T

KonnyecTtBo nepenoBTOPOB NakeTa (He oTob6paxaeTcs B pexunme «[1pocTtom») — ecnm
dYHKLUMS «3anpalumBaTb NOATBEPXKAEHNE» OTKOYEHA, YCTPOMCTBO NPOCTO 6yAeT OTNpaBnaTb
KaXAbl MakKeT CTOJIbKO pa3, CKOJIbKO YKa3aHO B AaHHOM HacTpomke. Ecnm «3anpawvBaTb
NOATBEPXAEHNE» BKIIOYEHO, YCTPOMCTBO 6yAeT OTMPaBAATb MaKeTbl MOKa He MNOonyvmT
NOATBEPXAEHME WAM MOKa HE OTMNPaBUT CTONbKO MAaKEeTOB, CKOJIbKO YKa3aHO B AaHHOWM
HacTpowKe.

1pas
2 paza
3 paza
4 paza
5pas
b pas
7 pas
KonM4ecTeo NepenoETOPOE NaKeTa:
9 paz
10 pas
11 pas
12 paz
13 paz
14 paz
15 pas

MowHoCTb NepepaTymka (He oTobparkaeTcs B pexume «[1pocTom») — perynupyeTcs
MOLLHOCTb NnepefaTyMka YCTPOWCTBaA Mpu oOTnpaBke naketoB B ceTb LoORaWAN. [aHHasd
HaCTPOWKa MOXeT 6bITb USMEHEHA CETHIO.

2dBm
5 dBm
8 dBm
14 dBm
20 dBm

CkopocTb nepepadn (He oTobparxaeTcd B pexume «[lpocTom») — peryampyertcs
CKOPOCTb Mepenayun, Ha KOTOPOW YyCTPOMCTBO byaeT nepefaBaTb makeTbl B ceTb LORaWAN.
[laHHas CKOPOCTb MOXET 6bITb M3MEHEHA CETbIO, eCNu BKAOYeH anroputm ADR.

DROSF12 BW125
DR15F11BwW125
DR2 SF10 Bw 125
S——
DR4 5F3 BW125
DR.5 SF7 BW125
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@ Beaa Bera C-11/PykoBoACTBO MO 3KCMayaTaLmm
u A B C O N 1O T

BKJTAOKA «BETA CU-11»

Bknagka «Bera CN-11» conepXXmT HaCTPOWKM NOAKIOYEHHOIrO YCTPOMNCTBA (puc. 4.5).

|||.I-1Hd3opmaw-1;| Lp:HaHacrpoﬁrcm LoRaWW AN “TEera CK-11 Azbik: Russian =
TEKYLLEE COCTOAHME
WMmMnynecoe Ha sxoae 1:
WMnynecos Ha Bxoae 2:
MMNyneCoe Ha Bxoae 3:
WMnynecos Ha exoae 4:
TemnepaTypa:
3apsaa bartapeu:
HacTpolikin Bxoaos
Pexm Bxoaa 3 MMy NbcHBIA
Pexuim Bx0aa 4 MMMy NbCHEIA
HacTpoliki Nepeaa3m NokasaHui
Mepuron NepeaaqK AaHHBIX: 24 vaca

Puc. 4.5. Bknagka «Bera CI1-11».

TeKkyllee coCcTosiHME — OTO6GpaxaeT TeKyliMe napameTpbl YCTPOMCTBA — KOMYECTBO
MNOACYMUTAHHbIX MMMYNIbCOB Ha BXOMaX, TeMrepaTypy v 3apaa 6aTapen.

HacTpolrkm BxoaoB — NOKa3blBaeT TeKyLMe pexmnmbl padoTbl BXOAOB 3 1 4, 3aAaHHble C
noMoLLblo nepeknoyatenen. lNpn nepeeBofe BXOoAa B PEXMM OXPaHHbLIN, YCTPOUCTBO 6yaeT
OTNPaBNSATb B CETb TPEBOXHbLIM MakeT (CM. pa3gen 5, makeT 2) BCAKMM pa3 MpU 3aMblKaHUK
TaKoro Bxofa. MakcumanbHas BO3MOXHas YacToOTa OTMPaBKM TPEBOXHbLIX NakeToB — pa3 B 10
CekyHa. 3apaétca nepeknovatensamm (CM. pasaen «lepekntoyatenm»).

HacTpoinkn nepenaym nokasaHum — oTobpaxaeT nepuos nepenayn rnakeTa Cc TeKyLMMM
nokaszaHumsamm (cm. pasgen 5, naket 1). 3apaértca nepeknwvatenamu (cMm. pasgen
«[lepekntoyatenn»).
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Bera CW/-11/PykoBOACTBO MO 3KCMayaTaumm OX Beaa

B naHHOM pasgene onucaH NpoTokon obmeHa aaHHbiMn CK-11 ¢ ceTtbto LoRaWAN. Mpwu
npueme un nepepave paHHbix CK-11 ncnonbzyet nopt LoRaWAN 2. B nongx, cocrtoswmx w3
HECKONbKMX BaNT, MICNONb3yeTCa NOpsSAoK cnenoBaHus little endian.

CHETHYUK MMIMNYJTbCOB BETA CU-11 NMEPEAAET MAKETbI CIEAYIOWNX TUMOB.

1. TlakeT C TekyLLMMK MOKa3aHUAIMU, NepefaeTcs peryaspHo

Pasmep B 6anTax

OnuncaHre nons

1 6anTt
1 6anTt
1 6anTt
4 6anTa

1 6ant
4 6anTa

4 6anTa
4 6anTa

4 6anTa

Tun nakeTa, ong 4aHHOro nakeTa =1

3apsig 6aTapeu, %

3HaYeHNss OCHOBHbIX HACTPOEK (6UTOBOE Mone)

Bpems cHATUS NOKa3aHWIM, NnepefaBaeMblX B JAHHOM MakeTe
(unixtime UTC)

TemnepaTypa, °C

Moka3aHus Ha BxoAe 1 (B 3aBUCMMOCTM OT TMNa - YUCNO MMMYJIbCOB,
nm6o coctosaHme 0 — Pa3oMKHYT, 1 - 3aMKHYT)

Moka3aHus Ha BxoAe 2 (B 3aBUCMMOCTM OT TUMa - YUCIO
NMMYNbCOB, NMMBO cOCTOsIHNE O — Pa3OMKHYT, 1 - 3aMKHYT)
Moka3aHus Ha BxoAae 3 (B 3aBUCHMMOCTM OT TMMa - YUCO
MMMYNbCOB, NMMOO cOCTOsIHNE O — Pa3OMKHYT, 1 - 3aMKHYT)
Moka3aHus Ha BxoAe 4 (B 3aBUCMMOCTU OT TUMa - YACTO
NMMYNbCOB, NMB0O coCTOosIHNE O — Pa3OMKHYT, 1 — 3aMKHYT)

CyeTumk COLoEPXKNT B cebe BCTPOEHHbIE YacCbl C KaJleHOapeM, BpPeEMA U daTa Ha KOTOPbIX
3adaeTcda npwu rnpom3soacTBe. |_|pl/l nepegade rnakeTa C TeKywnMn rnokKasaHnamMmm mMCcnoab3yroTCA
NAHHbIE, CHATbIE Ha OAMXAWLWIMA MOMEHT BPEMEHMN, KpaTHbIl7I 3a0aHHOMY NnepeKNtoYaTeNaAMM

WNHTepBany nepenadn:

e [Ing nHTepsana 1 4ac: nepenatoTCs MOKa3aHMa Ha HaYano TeKYLLEro 4aca;

e [lna nHtepBana 6 4acos: nepepatoTca nokasaHmsa Ha 00:00, 06:00, 12:00, 18:00;
e [lns nHTepsana 12 yacos: nepepatoTcs nokasaHua Ha 00:00, 12:00;

e [Ins nHTepsana 24 yaca: nepenatotcs nokasaHmsa Ha 00:00 TeKkyLwmx CyTOK.
PaclwmdpoBka 6MTOBOIrO Nons «3Ha4eHMss OCHOBHbIX HACTPOEK»

Pasmep B 6anTax

OnuncaHre nons

0 6uTt
16uT
2,3 6uT

4 6uT
56ut
6 6UT
7 6UT

PeBn3mga N2 15 o1 11.10.2017

Tun aktmBauum O - OTAA, 1 — ABP

3anpoc noaTeepxaeHnst naketoB O — BbIK/IOYEH, 1 — BKIOYEH
Mepnopa BbixoAa Ha CBA3b:

|2==0|3==0| - 1 uac

|2==1|3==0| - 6 yacos

|2==0|3==1| - 12 yacos

|2==1|3==1| - 24 yaca

Twun nepsoro Bxoga: 0 — MAyYAbCHbIN, 1 - OXPaHHbIN
Tun BTOporo Bxoaa: O — MMNYNbCHbIN, 1 - OXpaHHbIN
Tun TpeTbero Bxoga: 0 — MMMyAbCHbIN, 1 - OXpaHHbIN
Tun yetBepToro Bxoaa: 0 — MMNyNbCHbIN, 1 - OXPaHHbIN
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2. MNakeT «TpeBora», nepenaeTcs rnpu 3amblKaHNM OXPaHHOro BXxoa

Pasmep B 6anTax OnwcaHre nong

1 6anT Twvn nakeTa, 4ns AHHOro nakeTa = 2

1 6ant 3apsa 6atapeu, %

1 6anT 3HaYyeHNss OCHOBHbIX HACTPOEK (bUTOBOE none)

1 6anT Homep Bxoaa, Ha KOTOPOM 3adUKCHMpOBaHa TpeBora (1 nnn 2)

4 6anTa Tekylime nokasaHusa Ha Bxoge 1 (B 3aBMCMMOCTM OT TMMa - YNCO
MMMYNbCOB, NMM60 cocTossHME O — Pa3OMKHYT, 1 - 3aMKHYT)

4 6anTa Tekyuine NnokasaHMs Ha Bxoae 2 (B 3aBMCMMOCTM OT TMMa - YNCO
MMMYNbCOB, NMM60 cocTosiHME O — Pa3OMKHYT, 1 - 3aMKHYT)

4 6anTa TekyLme nokasaHus Ha Bxoae 3 (B 3aBUCMMOCTM OT TUMa - YNCNIO
MMMYNbCOB, NMM60 cocTosiHME O — PAa3OMKHYT, 1 - 3aMKHYT)

4 6aviTa TekyLimne nokasaHus Ha Bxofe 4 (B 3aBUCUMOCTM OT TMMa - YUCO

MMMYNbCOB, NMM60 cocTosiHME O — PAa3OMKHYT, 1 - 3aMKHYT)

|_|pl/l nepejadye aHHOro NnakeTa B NMNosidx C NoKa3aHMAMUM Ha BXOAaX NeEPpeEfaeTCAa TEKYLLEE
YNCJTO UMNYJIbCOB, CHATOE Ha MOMEHT BbIXOa yCTpOVICTBa Ha CB43b.

3. [lakeT c apxMBOM MOKasaHWM, NepefaeTcs no 3anpocy

Pasmep B 6amTax OnumcaHme nong

1 6anT Tuvn nakeTa, AN JaHHOro nakeTa = 3

1 6anT 3apsn 6atapeu, %

1 6anT 3HaYeHVs OCHOBHbIX HACTPOEK (6UTOBOE Mone)

1 6anT Homep Bxopna, 419 KOTopOoro nepeaaetcsa apxms (1 - 4)

1 6ant KonuyecTBo 3anucen B apxmee

1 6anTa Tun apxmBa (0 — no4acoBom, 1 — MOCYTOYHBIN, 2 — MOMECSYHbIN, 3 -
TemnepaTtypa)

4 6anTa Bpems cHATUS caMo HOBOW 3annCK MOKasaHUM B JAaHHOM MakeTe
(unixtime)

4 6anTa 3anuncb apxmea

4 6anTa 3anunck apxmea

TexHonormns nepepadn OaHHbIX LORa HaknagbiBaeT oOrpaHWYeHUss Ha MaKCWMasibHbIN
pa3mMep rnakeTa, B 3aBUCUMOCTU OT CKOPOCTU, Ha KOTOPOW nepefaeTcs AaHHbIM NakeT. B cnyyae
eCNM apXMB MNOKa3aHMM He MOXeT ObiTb nepedaH B OAHOM rMakeTe, OH pa3bmBaeTCs Ha
HECKOJ/IbKO MaKeTOoB, KOTOpble MepefatoTcs MocCnefoBaTeNbHO OO Tex Mop, Noka He 6yaer
nepefaH BeCb 3aNpPOLUEHHbIM apXMB. 3anMMCKy B apXMBHOM MNakeTe CaeaytoT OT CaMOW HOBOM K
CaMOW CTapomu.
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CHETYUK MMMNYNTbCOB BETA CU-11 MPUHUMAET MAKETbI CJTEAYIOWKUX TUMOB.

1. KoppeKkTrpoBKa 4aCoOB peanbHOro BPpEMEHM

Pa3smep B banTax OnwcaHme nons
1 6ant Twun nakeTa, AN AaHHOro nakeTa = 1
4 6anT Tekyluee Bpems (unixtime UTC)

[—lpl/l nonyvYeHmm rnakeTa, CHETHNK MMIMYIbCOB YCTaHOBUT CBOWM BHYTPEHHME HYaCbl N KalEHOaPb B
COOTBETCTBUM C AaHHbIMU N3 MaKeETa.

2. 3anpoc apxMBa NOKa3aHUM

Pasmep B banTax OnwucanHme nons

1 6ant Twun nakeTa, ANs JaHHOro nakeTa = 2

1 6anT Homep Bxoaa (1 — 4, 5 - TemnepaTtypa)

1 6ant Twun apxmea (0 — novacoBom, 1 — MOCYTOYHBIN, 2 — MOMECSHYHbIN)

PeBn3mga N2 15 o1 11.10.2017 T 25
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Cyétumkm wmmnynbcoB Bera CWM-11 OO/MKHbI XpaHUTbCA B 3aBOACKOW YMaKOBKe B
OTar/IMBaeMbIX MOMeLLeHUax npu TemnepaTtype ot +5°C po +40°C m oTHOCUTENbHOMU
BNAXXHOCTU He 60onee 85%.

TpaHCNOPTMPOBAHNE CYETYMKOB MMMYIbCOB AOMYCKAETCS B KPbITbIX IPY30BbIX OTCEKAX
BCEX TUMOB Ha Ntobble paccTosHMs Npu TemnepaTtype ot -40°C po +85°C.
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7 KOMIMJEKT MOCTABKHA

CyeTumk MMMNYNbCOB MOCTaBNAETCA B cne,qy}ou.LeVl KOMMAeKTaumu:

CyeTymk nmnynbcos Bera CM-11 — 1 w.
BUHT — 4 wT.

MacnopTt — 1 wr.
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[apPaHTUMHBIM CPOK Ha YCTPOWCTBO cocTasngeT 5 net co gHa npogaxu munm 80 000
OTMpPaBAEHHbIX YCTPOMCTBOM MAKETOB, B 3aBMCMMOCTM OT TOrO, YTO HAaCTYMNUT paHbLLE.

M3roToBuTenb 0653aH NPeaoCTaBUTb YCAYTU MO PEMOHTY WUAM 3aMEHUTb Bbillejllee 13
CTPOSi YCTPOWCTBO B TEYEHME BCErO rapaHTUNHOIO CPOKa.

MoTpebuTtenb 0bs3aH cobaoaaTh YCNIOBMS N MpaBWia TPAHCMOPTUPOBAHMUS, XpaHEHUS U
3KCMnyaTaumm, ykasaHHble B JaHHOM PyKOBOACTBE MOJb3OBATENS.

FapaHTUNHblE 0693aTeNbCTBA HE PACMPOCTPAHSAOTCS:
- Ha ycTpomncTBa, otnpasueine 6onee 80 000 nakeToB;

- Ha YCTPOMCTBA C MEXaHUYECKMMMU, INEKTPUYECKMMU U/UAN UHBIMU NMOBPEXAEHUAMU W
nedeKkTaMn, BO3HUKILIMMW MPW  HapyLWeEHUN YCNOBUIMA TPAHCMOPTUPOBAHUS, XPaHEHUs U
aKcnnyaTaumm;

- Ha YCTPOWCTBA CO ClelaMi PEMOHTA BHE CEPBUCHOTO LIEHTPA M3roTOBUTENS;

- Ha YCTPOWCTBa CO CnefaMun OKUCIEHUS UK APYTUX MPU3HAKOB NoMnajaHMs XUAKOCTEN
B KOpPMyC nspenus.

Mpy BO3HWMKHOBEHUW FAaPaHTUMHOrO Cryyas, cnefyetT o6paTUTbCS B CEPBUCHbIN LIEHTP
no agpecy:

630008, r. HoBocuméupck, yn. Knposa, 113/1.

KoHTakTHbIN TenedoH +7 (383) 206-41-35.
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vega-absolute.ru

PykoBoacTtso no akcrnnyataumm © OO0 «Bera-Aécontot» 2017
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