CHETHUK NMMITYJTbCOB

BEITA CN-12

PyKOBOACTBO
NO aKChayaTaunm

Cuétumk umnynbcos Bera CN-12 npumeHseTca ans CHATUS
NOKa3saHWUM C NPUBOPOB YUYETA, TaKMX KaK BOLOCHETUMKN,
SNIEKTPOCUYETUMKM U 415 Nepefadn STUX MOKa3aHWM B CeTb
LoRaWAN

Cuétymk nmnynocos Bera CN-12 MOXeT BbICTYNaTb B PO
OXPaHHOIro 610Ka M OTNPaBAATb CUFHAA «TPEBOra» Npu
3aMblKaHWK onpeaeneHHOM napbl KOHTaKTOB

Bera CU-12 Takxe 9BNSeTCs yCTPONCTBOM YNpaBieHus C
OBYMS AVCKPETHbLIMU BbIXOLAMM TUMA OTKPbLITbIN KONIEKTOP

Wwww.vega-absolute.ru



"3\' Beaa Bera CW-12/PyKOBOACTBO MO 3KCMyaTaumm

3aronoBok CyeTumk umnynscos BETA CN-12
Tvn OOKYyMeHTa PykoBOACTBO

Kon noKyMeHTa B0O2-CM112-01

Homep 1 nata nocnegHen pesmsnm 09 o1 04.05.2018

DTOT AOKYMEHT NMPUMEHUM K CleaytoumMM YyCTPONCTBaM:

BETA CU BEIA CN-12

VicTopus pesn3nm

01 20.03.2017 KEB [aTa co3paHus LOKyMeHTa

02 14.04.2017 KEB [lo6aBneHbl $OTO, MeNIKNE MPaBKK

03 10.05.2017 KEB HoBble $OTO BHELLIHErO BMAa

04 17.06.2017  TIKM I3meHeHMsa B MpOTOKONIE OOMEHA

05 11.07.2017 MK icnpaeneHa ownbKa B ONMCaHMM NPOTOKONa O6MeHa
06 16.08.2017  TIKTI1 YTOUYHEHMS B ONNCAHNM NaKeTa «TpeBora»

07 07.09.2017 KEB Ho6asneH pa3gen «Vega LoRaWAN Configurator»

08 18.10.2017 KEB I3MeHeHVsa B yCNOBUSIX FrapaHTUN, MefIK1e NpaBKn

[MpaBKK KacaTenbHO 06/1aCTM NPUMEHEHMS Ha MPMBopax
09 04.05.2018 KEB yyeTa C MMMY/IbCHbIMM BbIXOAaMU, MEJIKME MPaBKK, HOBblE
WANKOCTPaLMK B pasgene «PaboTa C yCTPONCTBOM»
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Bera CN-12/PykoBOACTBO MO 3KCMayaTaumm :'3\ Beaa
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"3\' Beaa Bera CW-12/PyKOBOACTBO MO 3KCMyaTaumm

HacToswee pyKoBOACTBO pacnpoOCTpaHIeTCs Ha cHeTumK nmnynbcoB Bera CN-12 (nanee
— cyeTumk) npomseoactea OOO «Bera-A6contoT» 1 onpenenseT NopsaoK YCTaHOBKN U
NOAKITIOYEHMS, @ TaKXE COAEPXUT KOMaHAbl YIPAaBAEHNS U ONMUCaHKe QYHKLMOHana.

PyKOBOACTBO NpeAHasHa4YeHo Anst CNeumanmCcToB, O3HaKOMJIEHHbIX C MpaBuaamm
BbIMOJIHEHMS MOHTAXHbIX PAabOT B 06/1aCTN Pa3IMYHOTO INEKTPOHHOTO U INEKTPUYECKOTO
060pyA0BaAHMS.

Ona o6ecneyeHus npaBuUIbHOTO GYHKLMOHMPOBAHUA YCTAaHOBKa M
HacTpOMKa CYeTYMKa JAOJHKHbl OCYLLECTBASATbCA KBaNUPULUPOBAHHbLIMU
cneumanucrtamm
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Bera CM-12/PykoBOACTBO MO 3KCMyaTaLmm @ Beaa

A B C O n 0O T

CueTtumk umnynbcos Bera CN-12 npeaHa3HavyeH 415 BbINONHEHWUS CHETA MMMY/1bCOB,
NPUXOAALLMX Ha 4 HE3aBUCUMBbIX BXOA, C NOCTeAYIOWMM HaKOMJIEHMEM U Nepefavyen 3TOM
nHdopmaumm B cetb LORaWAN nocpeacTBOM paanOCBS3M Ha YacToTax Anana3oHa 860-1000
Ml 'y,

Takxe ycTponcTtso Bera CU-12 MOXET MpUMEHATLCS B KaYeCTBEe OXPaHHOro 6/10Ka, - Bce
ero BXoA4bl MOTyT 6blTb HACTPOEHbI Ha MCMOJIb30OBaHNE B KAYECTBE OXPAaHHbIX.

CyeTymKk MMeeT aBa ONCKPETHbIX BbIXO4a TUMa OTKprTbII7I KOJINEKTOP N MOXET
MNCIMOJIb30OBaAaTbCY B Ka4yeCTBeE yCTpOPICTBa ynpaBieHn4.

CYeTYMK MMMYIbCOB MOXET 6bITb MCMOMb30BaH Ha MPMBOPaX y4eTa KOMMYHasbHbIX
PECYPCOB M MPOMbILLIEHHOM 060PYAOBAHUN C UMMYIbCHBIM BbIXOLOM TUMa FrepKOH (Cyxo
KOHTAKT) UM OTKPbITbINA KOANEKTOP.

O6opynoBaHue ¢ uMNynbCHbIM Bbixogom Tuna NAMUR He nopaepxnBaeTcs

CYeTUYMK MMNYNbCOB OCHALLEH aIfTOPUTMOM aHTUApebEe3ra C MOCTOAHHOW BpeMEHM 5 Mc.
[MoacyeT MMNyNbCOB ocyulecTBaseTcs ang yactot go 200 I,

@

DNeMEeHTOM NUTaHWS 4S9 CHEeTYMKA CNYXXUT BCTPOEHHas 6aTapes éMKocTbio 3400 mAh,
paccuyMTaHHas Ha CpoK Cnyx6bl o 10 neT npw nepenaye gaHHbIX OAMH pa3 B CYTKW. Takxe
CYETYMK MOXET paboTaTb OT BHELWIHEro NCTOYHMKA MUTaHUA C HanpshkeHunem 5 B.

HacTpomka cyeTymka ocyulecteasetrcs no USB ¢ nomouwsto cneymansHoro [M0O.
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"(?. Beaa Bera CW-12/PyKOBOACTBO MO 3KCMyaTaumm

Ha 3TukeTke, pacnoNOXeHHOW Ha nnate npuBedeHa MHPOpMauus, Heobxoammas Onas
perncTpaumnm yctpomcTtea B cetn LoORaWAN:

e DevEUI,
e DevAddr,
e NwkSKey,
e AppSKey,
e AppEUI,
e AppKey.

Takxe 3Ta MHPopMaums NpoaybanMpoOBaHa Ha STUKETKE-HAKIEMKE Ha KPbILKE KOpnyca B
Bnae QR-koza.

CyeTynk MMMynbCOB MpU MNMpueme U OTnpaBKe AaHHbIX MUCMNOJb3yeT
nopt 2
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Bera CM-12/PykoBOACTBO MO 3KCMyaTaLmm

3) BE23

A B C O n 0O T

OcCHOBHble
Bxonpbl UMNynbCHblE no 4
MakcuMasibHas 4acToTa MMMYJIbCHOIMO CUrHasna 200 Iy,
Bxonbl oxpaHHble no 4
BbIxo4bl TMNa «OTKPbITbIV KONNEKTOP» 2
USB-nopT na
duana3oH pabounx TemnepaTtyp -40..485°C
BCTpoOeHHbIN faTumK TemMnepaTypsl na

LoRaWAN

Knacc yctpownctea LoRaWAN

A nnm C B 3aBUCMMOCTU OT
HaNMYMA BHELLHErO HaMpPsHKeHUS

KonunyecTtBo kKaHanoB LoRa

16

YacTOTHbIM NnaH

EU-868, RU-868, npon3BonbHbIN

Cnocob6 aktuBaumm B cetn LoRaWAN

ABP n OTAA

[Mepurof BbIxO4a Ha CBSA3b

1, 6, 12 vnn 24 yaca

Twn aHTeHHbl LORa BHYTPEHHAA
YyBCTBUTENBHOCTb -138 dBm
LJanbHOCTb pagnoCBa3mn B MNIOTHOW rOPOACKOM 3aCTPOWKE 4O 5 KM
LJanbHOCTb pagnoCBa3n B CE/IbCKON MECTHOCTM 0o 15 km

BbixOaHasa MOLLIHOCTb nepegaTtymka

00 100 mBT (HacTpamBaeTcs)

MuTtaHwne
BHelwHee nnuTaHWe 5B
EMKOCTb BCTpOeHHOWM 6aTapen 3400 MmAY
Bpemsi HenpepblBHOM paboTbl OT 6aTapen 0o 10 net
Kopnyc
Pa3mMepsbl kopnyca 95 x 50 x 45 mm
CTeneHb 3alWMTbl KOpyca P65

KpenneHwue

CTSDKKaMU K onope, Ha DIN-
PENKY, HAaCTEHHOEe

CueTtumk umnynbcoB Bera CN-12 moxeT 6bITb YyCTPOMCTBOM Knacca A mnam knacca C (no
knaccnodumkaumm LoRaWAN) n obecnedmBaeT cneaytowmin GyHKLUMOHAN:

nopaepxxka ADR (Adaptive Data Rate)

© O O O O O

aBTOMaTMYecKas cMeHa knacca c AHa C npm NnoagKItO4eHMM BHELWWHEro nMTaHnA

noaJepyXka OTNPaBKM MaKeTOB C MOATBEP)XAEHNEM (HAaCTpamBaeTcs)

CHATME MOKa3aHWM C 4X HE3aBUCKMbIX BXOJOB OJJHOBPEMEHHO

[1Ba pexunma paboTbl «AKTUBHbIN» N «CKnag»

BO3MOXHOCTb MEPEKOYEHNS BXOLOB B PEXMM “OXPaHHbIN® 0N MOOKIOYEHUS

BHELWHMX AaTYMNKOB MPOTEYKN, OXPaAHHbLIX AaTYNKOB U T.4.
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Beaa Bera CN-12/PykoBOACTBO MO 3KCMayaTaumm

© O O O O

XpaHeHMe apXmMBOB MOKa3aHUIM A/1s KaXA0ro KaHana

NPWBSA3Ka TEKYLLUMX M aPXMBHbIX MOKa3aHUM K BHYyTPEHHEMY BPEMEHM YCTPOMNCTBA
BHEOYepeOHOM BbIXOA Ha CBsA3b NPW CpabaTbliBaHNM OXPaHHbIX BXOAOB
n3MepeHne TemnepaTypbl

n3IMepeHue 3apsaa BCTPOEHHOW 6aTapen B %

PeBun3unsa N2 09 ot 04.05.2018



Bera CM-12/PykoBOACTBO MO 3KCMyaTaLmm @ Beea

A B C O n 0O T

OMMNCAHUME KOHTAKTOB

CyeTumK MMnynbcoB nMmeeT 10 KOHTAKTOB, MOAPOOHOE OMMUCaHME KOTOPbIX MPUBEAEHO B
Tabnuue (Mo nopsaaKy cneea Hanpago):

KoHTakT OnwucaHwue
1 [MuTaHue -
+5V [MnTaHue +
IN1, IN2, IN3, IN4 IMMynbCHble BXOAbI
11 CurHanbHas 3emns
outl Bbixoapbl TMna «OTKPbITbIN
out2 KonnekTop» 1 mn 2

Ona noakntodeHmnss mmnynbCHbiX BXonoB IN1, IN2, IN3, IN4 ncnonb3ytoTcss CUrHasabHblEe
HyneBble koHTakThl (L, 1),

VlMI'IyJ'IbCHbIe BXOAbl CHETHNKa MO3BONAKOT MOAKIKOYaATh UeENnn CO caegyroumnMmym TmnamMmu
3aMblKaloWMX KOHTAaKTOB:

- TEPKOH;
- MEXaHMYeCcKasa KHOMKa;
- KOTKPbITbIA KONNEKTOPY.
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(™ Beaa Bera CN-12/PykoBOACTBO MO 3KCMayaTaumm

O6opynoBaHue ¢ UMNynbCHbIM Bbixogom Tnuna NAMUR He nopgaep>xnBaeTcs

Jllobon BXOA MOXET 6blTb HAaCTPOEH ANS WMCNONMb30BaHMA B pexume «OxpaHa» C
nomoulbto MO «Vega LoRaWAN Configurator» npm noakntoveHunn K cyetymky yepes USB. B
TaKOM C/ly4ae yCTPOMCTBO He OCyLLeCTBASET NoAcyYeT MMMYNbCoB Ha «OXpaHHOM» BXOAe, a
TONbKO CNeauT 3a ero 3amblkaHunem. B cnydae 3aMbikaHua «OXpaHHOro» Bxoda, YCTPOWCTBO
aKTUBUPYETCS U OTMNPaBASeT B CETb COOBLLEHME C CUTHANOM TPEBOTW.
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Bera CM-12/PykoBOACTBO MO 3KCMyaTaLmm @ Beea

A B C O n 0O T

MHONKALWA YCTPOUCTBA

YCTPOWCTBO MMEET OAMH CBETOANOLHbBIN MHOMKATOP KPACHOrO LBETA, PACMOIOXKEHHbIN
Ha niaTe psSaoM C KHOMKOW 3amycka. MHAMKauMsg MCnob3yeTCs TOMbKO Ha 3Tamne akTuBauum
ycTpomncTea B ceT LoORaWAN 1 npu cMeHe pexxMmMoB paboTbl.

=

T QU

CwurHan nHgmkaTtopa 3HayeHune
PP Cepusi KOPOTKUX M oeT npouecc npnucoegmHeHns K
BCblLLIEK cetun
YCTPOWCTBO yCMNELHO
G O+ AMHHas
NPUCOEONHEHO K CETU U B
BCMbILLKA

aKTUBHOM pexxmme
YCTPOWCTBO MEPELLNO B PEXUM
«Cknan»

GEED GEED @GEED TPV AVHHbIX BCMILLKM

B cnydyae HeycnewHoro npucoeguHeHUs K CeTU YCTPOWUCTBO
aBTOMAaTUYECKU rnepexoauT B pexum «Cknag»
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‘@' Beaa Bera CW-12/PyKOBOACTBO MO 3KCMyaTaumm
u A B C O n WO T

MEPBbIN 3ANYCK

CyeTtumk ummnynbcoB Bera CW-12 NOCTOSHHO BKIOYEH, HO MMEET OCOO6bLIN PEeXUM
«Cknag», npefHasHayYeHHbI [18 XPaHeHUs W  TPaHCNOPTUMPOBKM. B pgaHHOM pexunme
YCTPOMCTBO HE OCYLUECTBASET PEerynspHyto nepefavy AaHHbIX B ceTb. [lepen Havanom
MNCMONb30OBaHWNSA, CHETYMK HEOBXOAMMO BbIBECTU U3 pexmnma «Cknan».

YcTtponcteo Bera CUM-12 nopgnepxmBaeT ABa cnocoba aktueaumm B cet LoRaWAN -
ABP n OTAA. BbibpaTb OAMH 13 CNOCOB0B MOXHO C MOMOLLbO Nporpammbl «Vega LoRaWAN
Configurator» (cm. pasgen 4).

1. Cnoco6 ABP. lMocne HaxaTuMsi Ha KHOMKYy 3amnycka, YCTPOWMCTBO Cpasy HaydMHaeT
paboTaTb B pexunme «AKTUBHbIN».

2. Cnocob6 OTAA. lNocne HaxaTusi Ha KHOMKY 3anycka, YCTPOMCTBO OCYLLECTBUT Tpw
NOMbITKN MPUCOEAMHEHUS K CeTW B 3a4aHHOM MpPW HACTPOMKe 4YaCTOTHOM Amana3oHe. [1pu
NONy4YeHUN MOATBEPXKAEHUS akTmBauum B cetn LoRaWAN, ycCTpomcTBO noAacT CurHan
MHOWMKATOPOM (CBeYeHMe B TeyeHMe 3 CeKyHA) W nepenaeT B pexum «AKTMBHbIN». Ecnn BCe
MOMbITKM OKaXYTCS HEYAAYHbIMU, CHETYMK CHOBA NMepenaeT B pexum «Cknaa».

[NepeBeCTn yCTPOMCTBO M3 «AKTMBHOIO» pexmma O6paTHO B pexum «Cknag» MOXHO
NPV NOMOLLM ANNTENBHOIO HaXXaTUa Ha KHOMKY 3anycka (bonee 5 cekyHA).
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Bera CM-12/PykoBOACTBO MO 3KCMyaTaLmm @ Beea

A B C O n 0O T

MNOAKNOYEHUE BHELWWHWUX YCTPOUCTB

IcnonHuTeNbHblE YCTPOMCTBA MOAKMOYAOTCSH K CYETYMKY Yepe3 Bbixoabl 9 w 10,
KOTOpble UMetoT TUM «OTKPbLITbIN KOIEKTOPY.

JonycTumas Harpyska Ha Kaxabii umbpoBomn Bbixon 2 A

Ins YBEJIMYEHNA Harpy3knM Ha BbIXO4bl yCTpOVICTBa, HEO6XOAMMO NCMNOb30BaTb BHELLHEE
pene. CxeMa NoaKItoyYeHms pene npueBeaeHa HMxe.

. <

+(12...30)B
- o

outl

AOuopa Ha npamoit ToK 1A u
obparHoe HanpaxeHue He meHee 50 B
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Beaa Bera CN-12/PykoBOACTBO MO 3KCMayaTaumm

MOAKTKOYEHWNE MO USB

Yctponcteo Bera CW-12 MoxeT HacTpamBaTbCsi C MOMOLbIO nporpamMmel  «Vega

LoRaWAN Configurator» (cm. pasaen 4).

l

)

out
1

I'Iepeﬂ NMePBbIM MOAKIKOHYEHNEM yCTpOVICTBa K KOMIbIOTEPY HEeObXoaAMMO YCTaHOBUTb

npaveep ang COM-nopTa stsw-stm32102, KOTOpPbIM MOXHO CKayaTb Ha CanTe iotvega.com.
Mocne 3anycka ncnonHsemoro darna VCP_V1.4.0_Setup.exe nosBMTCS OKHO YCTaHOBLUMKA:

14

i':_??l Virtual Com port driver V1.4.0 - InstallShield Wizard ﬂ

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

The Installshield(R) Wizard will install Virtual Com port driver
V1.4.0 on your computer. To continue, dick Mext.

WARNIMG: This program is protected by copyright law and
international treaties,

< Back Cancel
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Bera CW-12/PykoBoAcCTBO MO aKCnayaTaumm @ Beea

A B C O n 0O T

B 3TOM OKHe Hy>XHO HaxaTb KHOMKy Next, 3atem Install, nocne yero HauyHéTCS yCTaHOBKaA.
MO OKOHYaHWM NMOSBUTCS OKHO YCMELIHOrO 3aBEPLUEHMNS YCTAHOBKM:

i':_?:-'u Virtual Com port driver V1.4.0 - InstallShield Wizard x|

Installshield Wizard Completed

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

Cancel |

lMocne HaxaTua Finish apareep rotos kK paboTe, - MOXHO NOAKIOYATb CHETUMK
mmnynbcos no USB.

= Back
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"(?. Beaa Bera CW-12/PyKOBOACTBO MO 3KCMyaTaumm

Mporpamma «Vega LoRaWAN Configurator» (nanee — koHourypatop) npenHasHaveHa
AN HACTPOWMKKM yCcTpomncTea yepes USB.

KoHdurypatop mmeeT ABa pexmma paboTbl — «[IpocTom» u «IKcnepT». B pexume
«[pocTom» [OCTYMHbI TOMBKO OCHOBHblE HACTPOWMKK, B PEXMUME «IKCMEPT» OCHOBHbIE
HACTPOWKW, PACLLUMPEHHbIE HACTPOMKM 1N BOSMOXHOCTb NMPOBEPKU 30HbI MOKPbLITUA CUTHaNa ot
6a30BbIX CTaHUWNM. [lanee paccMaTpmBaeTCs paboTa MPOrpamMmsbl B peXmnMMe «IKCnepT».

MHTEP®ENC NPOTPAMMbI

Mporpamma «Vega LoRaWAN Configurator» He TpebyeT ycTaHOBKW. [lpn 3anycke
MCNONHAeMOro danna NosSBASETCS OKHO PaboTbl C MPOrPamMMONn.

& Bera LoRaWAN kondmrypaTtop =] 3]
B E a a IIl.HH(bODMELIMﬂ L:{?:RaHatrpoﬁm LoRaWaN uTBera Ch-13 Azbik:| Russian =
A B CONMN BT [NaHHeie ana ABP laHHbie gna OTAA YacToTHEIH nnaH

Pexam:
IKcnepT - Device address: Device EUL: Jain kaHan 1:
- o i o Join kaHan 2:
Mogens ycTpoicTEa Application session key: Application EUL: .
Join kaHan 3
Bera CW-13 232 e MNetwork session key: Application key: YacroTa RX2:
JHOHK.HIOHMTbC‘F! .
WHdopMaLyia of yeTpolictee WHihopMaLMA o ceTH MpoBEpKa NOKPEITHA
XOTKNO4MTECR . .
Mogens ycTpolicTEa: CTaTYE NPMCORANHEHNS: KauecTso curHana: .||II

Bpema ycrpoitcTea (UTC):
Bepoua MO: Device address: Bipumbix BC:

1A 06HOBMTE MpowwMEy () MprcoeAMHUTBCA K ceTH () MpoBepka nokpeTHa

BriB0A YCTPOHCTES

Q¥ MonyunTs HacTpoiikm

# TpHMEHITE HACT POl

MeHIo cneBa MO3BOJMIFET TMEPEKNOYATLCA MEXOY PEeXMMaMM pPaboTbl MPOrPamMmbl
«MpocTom» N «IKCNepT», BbIOMPATb MOAENb YCTPOWCTBA, OCYLLECTBAATb MOAKMOYEHME K
YCTPOWMCTBY WM OTKOYUTLCS OT HErO, MOYYaTb U MPUMEHSTb HACTPOWNKM.

OKHO MpOrpamMMbl COOAEPXUT TPW BKNaAAKM — MHPOpMaums, HacTpomkm LoRaWAN wu
HACTPOWKWM YCTPOWCTBA.

B npaBOM BepXHeEM Yy HaXOAMUTCS MEHIO BbI6GOpPa A3bIKa.
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Bera CM-12/PykoBOACTBO MO 3KCMyaTaLmm @ Beaa
\—) A B C O n w0 T

MNOAKNIOYEHUE K YCTPONUCTBY

[ns noakntoyYeHnst K yCTPONCTBY HEOH6XOAMMO BbINMOJHUTL CleAyOLME LWaru:

1. Moaknountb USB-Kkabenb K yCTPONCTBY.
2. 3anycTtutb nporpammy «Vega LoRaWAN Configurator».
3. HaxaTtb KHOMKy «[1OAKNIOYNTLCA» B MEHIO CEBA.

[MporpaMmMa aBTOMaTUYECKM PaCnO3HAET TUM YCTPOMCTBA, N MEHIO BbIGOpa YyCTPOMCTBA
CTaHeT HEAKTUBHbIM.

£} Bera LoRaWAN kondurypartop El@
B Ea a I||.HH¢opMauM;| L_O:RaHav:rpoﬁm LoRa\WaN “Tﬁera Ccn-12 Asbik: Russian =
A B CORM BT HaHHsle ana ABP laHHee ana OTAA YacToTHEN nnad
Pestam:
T - Device address: 00460341  Device EUL: 3134363470377E12  Join Kanan 1: 868100000
. Join kaHan 2: 863300000
Moaene ycTpoicTea Application session key: 40003700313436343037471261687D46  Application EUL: 7665676173693132
I Join kaHan 3: 868500000
BeEra il Network session key:  30374712313436344000370070377E12  Application key: 703770120000000070377012115C0354  Uacrora RX2: 260535000
JNoarmasnreca WrhopmaLya ob yeTpoiicTee WHopmaLwa o ceTi MpoBEpKa NOKPLITHUA
X OTrnIOUMTECA N
Mogene ycTpofcTBa: Bera CHU-12 CTATYC NPMCORAMHEHNA: B ceTH KavecTBo cMrHana: DDDUI]
Bpema ycTpoiicTea (UTC): 06.09.2017 08:35:59
Bepoua M0: VEGASI-120.4  Device address: 36000100  Buammbn BC: 0
06HOBMTE NpowwmEKY (=) NpucoeamHmTbER K caTH () Mposepka nokpeTHa

BeiBoq yCTPOACTEE

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

StartTx on freq: 868,300

txDone

StartRx

rxTimeQut

rxDone

------------- Joined to network-——————

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: 868,300

tDone

StartRx

rxTimeQut

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

Q¥ MonyumTs HacTpoliku

o TpHMEITE HACTPoikH

[nga  cumTbiBaHMA HACTPOEK C YCTPOMCTBA HYXHO HaxaTb KHOMKY «[1onyynTb
HaCTPOWMKM», 1O 93TOrO0 MOMEHTA B MporpaMmme 6yayT OTO6paXKaTbCst HACTPOMKM MO YMONYAHWNIO
WM C NOCnefHero NOAKAYEHHOrO YCTPOMUCTBA.

[NMocne BHeCEHUS HEOOXOAMMbBIX U3MEHEHUM B HACTPOWKKM, cnefyeT HaxaTb KHOMKY
«[1IpUMEHUTL HACTPOWKM» UM  TOJNIBKO MOTOM OTK/MOYATbCA OT YCTPOWCTBA KHOMKOW
«OTKNOUNTBCAY.
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BKITAOKA «MHOOPMALINA»

Bknagka «/Hbopmaumsa» oTobpaxaeT uHOOpMauMo 06 YCTPOMCTBE, €ro Tekyliee
COCTOSIHME, a TaKXe AaHHble, HeO6XxoAMMble Ans perncTpaumnm yctpomctesa B LoRaWAN ceTm.

I||.I-"IHdJopﬂaLu4ﬂ L-éFlaHat:rpoﬁrcm LoRatWan “T Bera CH-12 Asbic:| Russian ~
OaHHele anA ABP OaHHele anA OTAA YacToTHEIN NnaH
Device address: 00460341 Device EUL: 3134363470377E12  Joinkanan 1 868100000
Join kaHan 2: 808300000
Application session key: 40003700313436343037471261687040 Application EUL: 7565676173693132
Join kaHan 3: 3658500000
Mebwork session key:  30374712313436344000370070377E12  Application key: 703770120000000070377012115C0354  yacrora RXZ: 869525000
MHdoprawa of yorpolicTee WHbopMawms o ceTi MpoBepKa NoKPEITMA
Mogens yeTpoiicTea: Bera CW-12 CTaTyc NpYcosarHEHIA: B ceth KaJ4ecTeo cirHana: l:||]|:|[|[|
Bpema yorpoictea (UTC): 06.09,2017 08:35:59
Bepaua MO: VEGA SI-120.4  Device address: 38000100  Bugmmenc BC: a
.i.OEHOBMTb MPOLWHBKY () MpucoeamMHUTEER K CETH (t)Mposepka nokpsITHS

BriBOA YCTPOIRCTES

------------ -Start join procedurg------—-------

StartTx on freq: 868,300

tDone

Starthx

rxTimeQut

rxDone

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

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: 863,300

tDone

StartRx

rxTimeQut

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

HDaHHble ana ABP - oTo6paxatoTca AaHHble, HeOO6XoAMMble ANg perncrpaumnm
ycTponcTsa B ceTn LoRaWAN B pexxunme akTmBaumm ABP (Activation By Personalization).

OaHuble ana OTAA — oOTOOpaxaloTCs [aHHble, HeobxoauMble Ang perncrpaunm
ycTpomncTea B ceT LORaWAN B pexume aktmeaumm OTAA (Over The Air Activation).

YacToTHbIM nnaH (He oTobpaxaeTca B pexmme «[1pocTom») — MOKasblBa€T 4aCTOThl
JOIN-KaHanoB M BTOPOro MPMEMHOINO OKHa. DTWU 4YacTOTbl MOXHO WM3MEHUTb BO BKagKe
«Hactporkn LoRaWAN» npu BbiIbOpe YaCTOTHOTrO MaaHa.
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NHbopmauusa o6 yCcTpomcTBe — KOHPUIypaTop CUMTbIBAET MHPOPMaUMIO O MOoAeNm
YCTPOWCTBA, €ro MnpOLWMBKE W aBTOMATUYECKM KOPPEKTUPYeT BpemMs YCTPOWCTBa MNpwu
NOAKIIOYEHNN K HEMY.

O6HOBUTb NPOWMBKY — MO3BOASET Bbl6paTb Gana MNPOLWMBKM C XECTKOro AMCKa
KOMMblOTEPA WM OCYLLECTBUTb €ro 3arpy3ky B YCTPOMCTBO. [lO 3aBeplleHUM 3arpysku
YCTPOMUCTBO OTKIIOYUTCH OT KOHOUIrypaToOpa aBTOMaTUYECKU. AKTYaslbHYO BEPCUIO MPOLLNBKM
YCTPOMCTBA MOXHO CKayaTb C canTa iotvega.com.

OBHOBEAEHWE NPOLUNEKKN

MNepenaqa NPoLWMBKH. ..

MHdopMaumsa O ceTn — MOKa3sbIBAET, MOAKIOYEHO NN yCTponcTBO K ceTn LoRaWAN u
ero agpec.

MpncoeanHUTLCSA K CeTU — BbiNOnHAeT npucoeamHeHne Kk cetm LoRaWAN BbiGpaHHbIM
paHee cnocobom ABP unm OTAA. Ecnm yCTpOMCTBO y)Xe MOAKMOYEHO K CeTU, NPOU3ONOET
nepenoakmovYeHmne.

MpoBepka NOKpbITMS (He OTOb6paxkaeTcs B pexume «[1poCToM») — Npu HaxaTuw,
ycTponctBo oTnpasnsgeT B LORaWAN ceTb cneunanbHbii CUrHan, B OTBET Ha KOTOPbLIN CETb
COObLLAET eMY KOIMYECTBO 6a30BbIX CTaHLMIN, MPUHSBLLMX OAHHBIM CUIHAN M KQYeCTBO CUrHana.
[laHHasa KHOMKa paboTaeT TONbKO KOrAa YCTPOMCTBO MPUCOEAMHEHO K CETMW.

MpoBEpKa NOKPEITHA
Ka4ecTeo cMrHana: ..lll

BuaMMelx BC: 2

() Mposepka NokpLITHA

BbiBOA ycTponcTBa (He oTO6paxaeTcs B pexxmme «[1poCTom») — MOHUTOPUHI COCTOSIHNS
YCTPOWMCTBA, BCE COObITUS B peaslbHOM BPEMEHM BbIBOAATCS Ha SKPAH.
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BKNALKA «<HACTPOWKM LORAWAN»

Bknagka «HacTtpomkn LoRaWAN» no3BosigeT BbIMOMHUTL  HACTPOMKY  Pa3/IUYHbIX
napameTpos ceTh LoRa.

IIl.HHdJDpMaLMFl LERaHacrpoﬁm LoRaWaN 1” Bera Ci1-12 Aseic: Russian ™

YECTOTHBIA NnaH: EU_858 hd W3MEHMTE

Crnocof aKTUBALMW B CETH: OTAA =
3anpaWwnBaTe NOATEEMHKAEHUE! C noaTeEepHaeHHEN w7
ABTOMaTMHECKOE YNPABNEHWE CKOPOCTHIO: Brn =
OTKpLIBATE NEPEOE NPHMEMHOE OKHOD Yepes: 6 CeKyHa n
3agepwKka 1 Ha NoATEEPHAEHHE NPUCOEAMHEHWA K CETH: 8 ceKyHa -
KonWyecTeo NepeNoBTOPOE NaKeTa: 8 pas -
MolHOCTE NEpEAATYMKE: 11 dBm b
CKopocTe NepegaqM: DR.3 SF9 BW 125 =

YacToTHbIM nnaH — nossonsieT Bbi6bpaTh RU-868, EU-868 wnn 3amatb r7pom3B0/16HbIV
4aCTOTHbIM MNaH.

RU_B868

MpoKzBoNEHEIA

CYETYMK MMMNYJIbCOB NOAAEPXKMBAET CleflytoLLMe YaCTOTHbIE MNaHbl:

YacToTHbIN NnaH KaHan YacToTa Moaynaumus
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
[Mpon3BonbHbIN 3a0aéTcsa BPYUHYHO

B yacToTHbIX nnaHax EU_868 n RU_868 no ymMon4yaHMo akTMBHbI TONbKO 3 KaHana, Ha
KOTOPbIX YCTPOWCTBO OTMNpPaBASeT 3anpocChbl Ha MNpucoeaMHeHne K ceTu (Join-KaHasbl).
OcTanbHble KaHasbl, KOTOpble YCTPOWCTBO AOMKHO WCMONb30BaTb MOTyT 6biTb MnepenaHsbl
ceteBbiIM LORaWAN cepBepomM BO BpeMs nNpoueaypbl MPUCOEeAUHEHUS YCTPONCTBA K CETK.
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[Mpn BbIGOpe B none «YacCTOTHbIM MAaH» 3HavYeHWs «[1POM3BOJIbHLINY HEOH6XOAMMO
BPYYHYIO MPOMMUCaTb YaCTOTbl, KOTOPbIE YCTPONCTBO OyAeT MCMOMb30BaTh. 19 3TOro Hy»HO
HaXaTb KHOMKY «/13MeHUTb», MOSABUTCH OKHO peLlakTUPOBaHWA YaCTOT KaHaNOB:

YacToTa join kaHana 1 () 0 YacToTa kaHana 9 () ]
YacToTa join kaHana 2 (M) 0 YacToTa kanana 10 (M) ]
YacToTa join kaHana 3 (M) i YactoTa kanana 11 (M) i
YacToTa kaHana 4 () 0 YacToTa kanana 12 (M) ]
YacToTa kaHana 5 () 0 YacToTa kaHana 13 (M) ]
YacToTa kanana & (Tw) 0 YacToTa kaHana 14 (M) ]
YacToTa kanana 7 (Tw) i YacToTa kanana 15 (M) i
YacToTa kaHana 8 () 0 YacToTa kanana 16 () ]
YacToTa BTOpOro NPMEMHOrD OKHa |I]| CKOpoCTE BTOPOro NpMeMHoOro okHa | DRO =
| ok |

JaHHbIM YaCTOTHbBIN NNaH MO3BONSET 3a4aTb A0 16 KaHANOB, a TaKXKe YaCTOTY U CKOPOCTb
BTOPOro NPUEMHOIO OKHa.

MepBble Tpu KaHana M BTOpoOe MNPUEMHOE OKHO Heob6xoaumMo
HacTpouTb B 0653aTe/IbHOM NOpPSAKe, WHaye MNPOU3BOJIbHBIN
YAaCTOTHbIN NNIaH 6yAeT CYUTATbCA NYCTbIM

Cnoco6 akTuBaumm B ceTu — BbIbOp crnocoba akTmeaumm ABP nnn OTAA.

Cnocof dKTHUBGUMK B CETH.

ABP

3anpalwmBaTh NOATBEPXKAEHME — MpPU BbI6GOpPe OTMPABKM MaKeTa C MOATBEPXAEHNEM,
YCTPOWCTBO OyAEeT MOBTOPATb OTMPABKY MakeTa 4O TexX NOop, MOKa He NONyYnuT NOATBEPXKAEHME
OT cepBepa, MO0 NOKa He 3aKOHUYNTCS «KoNnnMyecTBO NepenoBTOPOB NakeTay (CM. aanee).

3anpalKBEaTE NOATEEDHASHHWE! C noaTEEDMAEHMEN
bes noaTEEmKAEHKA

ABTOMaTn4yeckoe ynpasneHne ckopocTtbio (ADR) — paHHaa onuusg akTuBMpyeT B
YCTPOWCTBE alfOPUTM aBTOMATUYECKOro YMpaB/IEHUS CKOPOCTbIO Nepefavym [OaHHbIX CO
cTopoHbl ceT LoRaWAN. HYem Bbille KayeCTBO MPUHMMAEMOrO CeTbl CUrHana, TEM Bbille
CKOPOCTb 6yAeT YyCTaHaBAMBATbHCS Ha YCTPOMUCTBE. [JaHHYIO OnuMIO pekoMeHOyeTCs BKIoYaTb
TONbKO Ha CTaLMOHAPHO YCTaHOBJ/IEHHbIX YCTPOWCTBAX.
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ABTOMaTHHECKDE YNPABNEHWE CKOPOCTHHD:
Brikn

OTKpbIBaTb NepBOE NMPUEMHOE OKHO Yepes (He oTobparkaeTcs B pexume «[1pocTomny) —
3a03a€T BpeMS, Yepe3 KOTOPOe YCTPOMUCTBO OTKPOET MNepBOe NPUEMHOE OKHO NOC/e nepenaym
o4yepefHOro naketa. Bropoe npmémHoe OKHO Bcerfga OTKpbiBaeTcs vepe3 1 cekyHAy nocne
nepBoro.

1cekyHaa
2 CeKyHAabI
3 cekyHAbI
4 CeKyHAak
5 cekyHa

CITEpBIBEETE NEPEOES MPUEMHOE OKHO YEpEes!
7 CeKyHA

8 CceKyHA

9 ceKyHA

10 cekyHA
11 cexyHa
12 cekyHA
13 cekyHAa
14 cexyHAa

15 cekyHAa

3agepkka 1 Ha noaTBep)KAeHME NPUCOEANHEHUS K CeTU (HE OTOBPAXKAETCS B pPEXMME
«[MpocTom») — 3a0aéT BpeMs, Yepe3 KOTOPOEe YCTPOMCTBO OTKPOET MepBoe NMPUEMHOE OKHO
ANg MONyvYeHus MOATBepPXAeHUs npucoeamHeHns K cet LoRaWAN. Btopoe okHO Bcerpa
OTKpbIBaeTCs Yepes 1 cekyHAy Nocne NepBoro.

1cekyHaa
2 CEKyHAbI
3 ceKyHAbI
4 CEKYHABI
5 cekyHa

O CeKyHA

7 CeKyHA

3apep#ka 1Ha NoATEEpH O EHWE NPMCDEAMHEHKA K CETH:
9 CceKyHa

10 cekyHA
11 cexyHA
12 cekyHA
13 cekyHA
14 cekyHA

15 cekyHA
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KonnuectBo nepenoBTOPOB NakeTa (He oTob6paxaeTcs B pexunme «llpocTtom») — ecnm
dYHKUMSA «3anpalumBaTb NOATBEPXKAEHNE» OTKOYEHA, YCTPONCTBO MPOCTO 6yAeT OTNpPaBndTh
KaXXObl MakeT CTONbKO pa3, CKOJIbKO YKa3aHO B AaHHOWM HacTpomke. Ecnm «3anpawmBaTb
NOATBEPXKAEHME» BKJIKOYEHO, YCTPOMCTBO O6yAET OTNPaBAsTb MaKeTbl MOKa He MOoayyvuT
NOATBEPXAEHNE WAM MOKa HE OTMPaBUT CTONbKO MAKETOB, CKOMbKO YKa3aHO B AaHHOM
HaCTpOWKe.

1pas
2pasa
3 paza
4 paza
5 paz
o pas
7 pas
KonM4ecTED NepenoETOPOE NakeTa:
S paz
10 paz
11l pas
12 pas
13 paz
14 pas
15 pas

MouwHocTb nepepatumka (He oTob6paxaeTcs B pexume «[1pocTom») — peryampyertcs
MOLLHOCTb MepefaTynka YCTPOWCTBA Mpu OTnpaBke naketoB B ceTb LORaWAN. [laHHas
HaCTPOMKa MOXET ObITb M3MEHEHA CETbIO.

2 dBm
5 dBm
8 dBm
14 dBm
20 dBm

CkopocTb nepepaum (He oTob6parkaeTcs B pexunme «[pocTom») — perynmpyercs
CKOPOCTb nepefayun, Ha KOTOpOW YCTPOWCTBO 6yaeT nepenaBaTb nakeTbl B ceTb LORaWAN.
[laHHas CKOPOCTb MOXET ObITb M3MEHEHA CETbIO, €Cn BKJIOYeH anroputm ADR.

DROSF12 BW125
DR15F11BwW125
DR2 SF10 BwW 125
S——
DR.4 5F3 BW125
DRSS SF7 BW125
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BKNAOKA «BETA CN-12»

Bknagka «Bera CN-12» conepXuT HaCTPOMKM MOAKIKOYEHHOrO YCTPONCTBA.

Ill.lv‘lHl:prMaLU.rlﬂ Lp:RaHatrpoL'ﬁrcm LoRaWW AN “TEera CK-12 Azbik:| Russian =

Texkylee cocToAHME

WMmMnynecos Ha Bxoae 1:
WMMnynbcos Ha Bxoae 2:
WMnynbooB Ha Bxoae 3:
MMnynecoB Ha Bxoae 4
TemnepaTypa:

3apan GaTapen:

Knacc yorpoicTea:

HacTpoliki BXxonos

Pexum Bxoga 1: MMMy NbCHEIA -
Pexvm Bxoga 2: MMMy NbCHEIA -
Pexoam Bxopa 3: MMMy nbcHBbIR =
PekiiM Bxona 4 MMy NBCHBIR b

HacTpoliky nepeaaqdm NoKasaHui

Meproa NepenaqM AaHHBIX: 24 vaca b

TeKyliee COCTOSIHME — OTO6paKkaeT TeKyllMe napameTpbl YCTPOMCTBA — KOJMYECTBO
NOACYMTAHHbIX MMMYNIbCOB Ha BXOMaX, TEMMepaTypy, 3apsa 6aTapen 1 Knacc yCTPOMCTBA.

HacTponkn BXxopoB — MO3BONASET M3MEHUTb PAabOTY MMMYAbCHbIX BXOOOB C MOACHETA
MMMYNbCOB Ha OXPaHHbIN pexum n obpaTHO. [lpn nepeBode BXOAa B PEXMM OXPaHHbIN,
YCTPOMCTBO 6yAeT OTMNPaBnsiTb B CE€Tb TPEBOXHbIM MakeT (CM. pa3aen 5, nakeT 2) BCAKMM pa3
MPW 3aMblKaHWM TaKOro BxoAa. MaKcuMasibHass BO3MOXHasi 4acTOTa OTMPAaBKM TPEBOXHbIX
nakeToB — pa3 B 10 cekyHA.

HacTponkm nepepaum nokasaHMM — nNepuon nepefadn rnaketa C  TekylwMMmu
nokasaHusmMm (cm. pasgen 5, naket 1).
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B naHHOM pa3szene onucaH NpPOTOKONA OobMeHa AdaHHbiMu CU-12 ¢ ceTbto LORaWAN. [Mpwu
npueme n nepepaye paHHbix CUM-12 ncnonbsyet nopt LoRaWAN 2. B nonax, cocToswmx m3
HECKObKMX BanT, UCNONb3yeTCsd NOpPSAOK cnenosaHus little endian.

CHETYUK NMMMYJIbCOB BETA CU-12 MEPEOAET MAKETbBI CJIEAYIOWNMNX TUMOB.

1. TlakeT C TeKyLWMMMN NOKa3aHMUAMK, NepeaaeTcs PerynspHo

Pasmep B 6anTax

OnuncaHre nons

1 6anT
1 6anT
1 6anT
4 6anTa

1 6anT
4 6aviTa

4 6aviTa
4 6aviTa

4 6avTa

Twvn nakeTa, 4N9 AaHHOro NakeTa = 1

3apsan 6aTapen, %

3HayeHnss OCHOBHbIX HACTPOEK (BUTOBOE None)

Bpemst cHATMA MOKa3aHuM, nepenaBaembix B JaHHOM MakeTe
(unixtime UTC)

Temnepatypa, °C

MokasaHus Ha Bxoae 1 (B 3aBUCUMOCTW OT TUMa - YACSIO MMMYIbCOB,
nnoéo cocTosHre O — pa3oMKHYT, 1 - 3aMKHyT)

Moka3saHus Ha Bxo4e 2 (B 3aBUCUMOCTW OT TUMa - YNCTO
MMMYbCOB, MM60 coCTOsIHME O — PA3OMKHYT, 1 - 3aMKHYT)
Moka3aHus Ha BxoAe 3 (B 3aBUCHMMOCTM OT TUMa - YNCIO
MMMYbCOB, MM60 coCTOsIHME O — PA3OMKHYT, 1 - 3aMKHYT)
Moka3aHus Ha Bxoae 4 (B 3aBMCMMOCTM OT TUMa - YNCO
MMMYNbCOB, MM60 cocTosHME O — Pa3OMKHYT, 1 — 3aMKHYT)

CyeTurK COAEPXUT B Ccebe BCTPOEHHbIE Yacbl C KaJleHOAAPEM, BPEMS U AaTa Ha KOTOPbIX
3a4aeTcq npu Npom3BoAcCTBe. [1pn nepenave nakeTa C TEKYLWMMKM MOKa3aHUSAMU UCNOb3YIOTCS
JaHHblE, CHATble Ha OAMXKANLLMKM MOMEHT BPEMEHW, KPaTHbIM 3a4aHHOMY B HACTPOMKax

NHTEepBaNy nepeaayu:

e [1na nHTepBana 1 yac: nepenatoTcs NOKa3aHWs Ha Havalo TeKyLLEero vyaca;
e [lng nHTepBana 6 4acoB: nepenatoTcsa nokasaHms Ha 00:00, 06:00, 12:00, 18:00;
e [lns vHTepBana 12 yacos.: nepenatoTcs nokasaHuma Ha 00:00, 12:00;

e [Ing nHTepBana 24 yaca: nepegatotcs nokasaHua Ha 00:00 TekyLwmx CyTOK.

PacwmndpoBka 6MTOBOIrO NOAS «3HaY€HUST OCHOBHbIX HACTPOEK»

Pa3mep B 6banTax

OnucaHre nong

0 6ur Tun aktmaumm O - OTAA, 1 — ABP
16ut 3anpoc noaTeepxaeHns naketos 0 — BbIK/OYEH, 1 — BKIOYEH
2,3 6uT Mepurof BbIxO4a Ha CBA3b:
|2==0|3==0| - 1 yac
|2==1|3==0| - 6 yacos
|2==0|3==1| - 12 yacos
|2==1|3==1| - 24 yaca
4 6uT Twun nepBoro Bxoaa: 0 — MMMyNbCHbIN, 1 - OXpPaHHbIN
56ut Tun BTOporo exoaa: 0 — MMMyNbCHbIN, 1 - OXPaHHBIN
6 6uT Tun TpeTbero Bxoaa: 0 — MMNyNbCHbIN, 1 - OXpPaHHbIN
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7 6uUT Twun yeTBepTOro Bxoaa: 0 — MMMYNbCHbIN, 1 - OXPaHHbIN

2. MakeT «TpeBora», nepefaeTcs Npm 3aMblKaHWUM OXPaHHOIO BXOA4a

Pasmep B 6amTax OnuncaHme nong

1 6anT Tuvn nakeTa, ANs AaHHOTO nakeTa = 2

1 6ant 3apsa 6aTapeu, %

1 6anT 3Ha4yeHKss OCHOBHbIX HACTPOeK (bMTOBOE Mose)

1 6anT Homep Bxoaa, Ha KOTOpPOM 3aduKcHpoBaHa Tpesora (1...4)

4 6anTa lMoka3aHus Ha Bxoje 1 (B 3aBUCKMMOCTW OT TUMA - YNCSIO UMIMYIbCOB,
nm6o coctosaHme O — pa3oMKHYT, 1 - 3aMKHYT)

4 6anTa [NMoka3aHuWs Ha BxoAe 2 (B 3aBUCUMOCTM OT TUMNaA - YACNO
MMMYNbCOB, MM60 COCTOsIHME O — PA3OMKHYT, 1 - 3aMKHYT)

4 6anTa [NMoka3aHus Ha Bxoae 3 (B 3aBUCHMMOCTM OT TUMA - YACNO
MMMYNbCOB, MM60 COCTOsIHME O — PA3OMKHYT, 1 - 3aMKHYT)

4 6anTa [NMoka3aHus Ha Bxoae 4 (B 3aBMCMMOCTM OT TUMa - YNCIO

MMMYNbCOB, MM60 COCTOsIHME O — PA3OMKHYT, 1 - 3aMKHYT)

|_|pl/l nepegadye OaHHOrNro rakeTa B Nnojdax C nNoKa3aHnaMM Ha BXOdaX NepefaeTCa TEKYLLEE
YNCJTO MMNYJIbCOB, CHATOE Ha MOMEHT BbIXO4a yCTpOVICTBa Ha CB4A3b.

3. [lakeT Cc apxMBOM MOKa3zaHWM, NepenaeTcs no 3anpocy

Pa3mep B banTax OnwcaHre nons

1 6ant Twn nakeTa, ANg aHHOro NakeTa = 3

1 6anTt 3apsan 6aTapeu, %

1 6ant 3HayeHMs OCHOBHbIX HaCTpoek (bUToBOE Nnosne)

1 6ant Homep Bxogaa, Ang koToporo nepegaetcs apxus (1 - 4)

1 6anT KonunuecTBo 3anuncei B apxmee

1 6anTa Tun apxmBa (0 — novacoBom, 1 — MOCYTOYHbIN, 2 — MOMECSYHbIN, 3 -
TemnepaTtypa)

4 6anTa Bpems cHATMS caMmOn HOBOM 3aMMCK MOKa3aHWM B JAHHOM MakeTe
(unixtime)

4 6anTa 3anucb apxu1Ba

4 6anTa 3anucb apxumBa

TexHonorms nepepavn OaHHbIX LORa HaknagbiBaeT OrpaHWMYeHUss Ha MaKCUMaJibHbIN
pa3Mep NakeTa, B 3aBUCUMOCTU OT CKOPOCTU, Ha KOTOPOW NepefaeTcs AaHHbIM NakeT. B cny4vae
€CNM apXMB MNOKa3aHMUM He MOXEeT 6biTb NepedaH B OAHOM MakeTe, OH pa3bMBaETCs Ha
HECKONbKO MaKeTOB, KOTOPble MepefaroTCs MOCNefOoBaTeNbHO AO Tex Mop, NokKa He 6yneT
nepefaH BECb 3aNPOLUEHHbIM apXMB. 3arn1CK B apXMBHOM MNakeTe CnefytoT OT CaMOW HOBOM K

CaMOW CTapowu.
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4. [lakeT C WHOPOPMALUMEN O BHELWHEM TMUTAHWUWU, MNepefaeTcsd npu MOLAKMOYEHUN W

OTK/TIOYEHNIN BHELWIHETO NMMNTaHNA

Pasmep B 6anTax

OnuncaHre nons

1 6anT
1 6anT
1 6anT
1 6anT

Tun nakeTa, ANs AaHHOTO nakeTa = 4

3apsag 6baTtapen, %

3HaYeHNss OCHOBHbIX HACTPOEK (6BUTOBOE NMone)
CocTosHue nuTaHuns (0 — oTkI4YeHO, 1 - MOAKIIOYEHO)

5. MNMakeT ¢ HPoOpMaumen 06 M3MEHEHNN COCTOSAHMS BbIXOAA, NepenaeTcs BCAKUIM pa3 npu

BKTIOMEHNN KaXXOOTro 13 BbIXO4O0B

Pasmep B banTax

OnucaHre nond

1 6anT Twun nakeTa, 4as AaHHOro naketa =5

1 6anT 3apsn 6atapeu, %

1 6anT 3HAYeHNs OCHOBHbIX HACTPOEK (BUTOBOE Mone)

1 6anT Homep Bbixoga (1-2)

1 6anT CocTosiHue Bbixoaa (0 — pa3oMKHYT, 1 - 3aMKHYT)
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CHETHYUK NMMMYJIbCOB BETA CN-12 MTPUHUNMAET NAKETbI CIEAYIOWNX TUTTOB.

1. KoppeKkTnpoBKka 4YaCOB peanbHOro BPpeEMEHM

Pasmep B 6amTax OnuncaHme nong
1 6anT Tun nakeTa, Ans AaHHOro nakeTta =1
4 6anTa Tekylee Bpems (unixtime UTC)

|_|pl/l nonyvYeHmm nakeTa, CHETHNK MMMYJIbCOB YCTAaHOBUT CBOWM BHYTPEHHWE YacCbl N KalleHdapb B
COOTBETCTBUU C AaHHbIMWN N3 MaKeTa.

2. 3anpoc apxvBa NOKa3aHUM

Pasmep B 6amTax OnuncaHme nong

1 6ant Twun nakeTa, Ang AaHHOro NakeTa = 2

1 6anTt Homep Bxoga (1 — 4, 5 - TemnepaTypa)

1 6anTt Tun apxmea (0 — noyacoBomn, 1 — NOCYTOYHBIN, 2 — MOMECSIYHbIN)

3. KomaHpa BkIoYeHMS BbixOaa

Pasmep B 6amTax OnuncaHme nong

1 6anTt Twun nakeTa, ANs AaHHOro naketa = 3

1 6anTt Homep Bbixoga (1 - 2)

1 6anT Bpems B cekyHaax (1 - 255), Ha KOTOpPOe HYKHO 3aMKHYTb Bbixog, (0

— 3aMKHYTb HaBceraa)

4. KoMaHAa BbIKJIOYEHWS BbIXO4a

Pa3mep B banTax OnwcaHre nons
1 6aI;IT Tun NnakeTa, Angd 0aHHOIO NakeTa = 4
1 6anTt Homep Bbixoga (1 - 2)
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Cuétumkm wmmnynbcoB Bera CU-12 [OMKHBI XPaHWTbCA B 3aBOACKOM YMakOBKE B
OTaM/IMBaeMbIX MOMeLLeHUaX npu TemnepaTtype ot +5°C po +40°C M OTHOCUTENIbHOM
BNAXXHOCTU He 6onee 85%.

TpaHCNOPTUPOBAHME CYETYMKOB MMMY/IbCOB AOMYCKAETCH B KPbITbIX FPY30BbIX OTCEKAX
BCEX TUMOB Ha Ntobble pacCcTosHWUS Npu TemnepaType oT -40°C go +85°C.
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7 KOMIJIEKT MOCTABKW

CyeTumk MMIMYNbCOB MNMOCTaBNAETCA B Cﬂeﬂ,yIOLLI,eVI KOMMNNEKTauunn:

CyeTymk umnynbcos Bera CH-12 — 1 wr.
BUHTbI — 4 WwT.

[MacnopTt — 1 wrT.
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[@pPaHTUNHBIM CPOK Ha YCTPOWCTBO cocTasaseT 5 net co aHa npogaxum wmam 80 000
OTMNPaBAEHHbIX YCTPOMCTBOM MaKeTOB, B 3aBUCMMOCTM OT TOTO, YTO HACTYMUT PaHbLLE.

N3roTtoBuTeNb 0653aH NPEfOCTaBUTb YCYr MO PEMOHTY WM 3aMEHUTb Bbillellee 13
CTPOS YCTPOMCTBO B TEYEHME BCErO rapaHTUIMHOrO CPoKa.

MoTpebutenb 06s3aH COb6A0AATL YCAOBUSI M NMPaBMIa TPAHCNOPTUPOBAHMS, XPaHEHUS U
aKCMAyaTaumMmn, yKasaHHble B IaHHOM pyKOBOACTBE MoJib3oBaTeNs.

[apaHTUNHbIE 0653aTENbCTBA HE PACMPOCTPAHSOTCS:
- Ha yCcTpouncTea, oTnpasmsLlume 6onee 80 000 nakeToB;

- Ha YCTPOMCTBA C MEXaHUYECKMMMU, DNEKTPUYECKUMU U/UNN UHBIMU NMOBPEXAEHUAMU 1
nedeKkTaMn, BO3HUKILMMW MPW  HapyLEHUW YCNOBWA TPAHCMOPTUPOBAHMUS, XPaHEHUs W
aKChnyaTauum;

- Ha YCTPOWCTBA CO CleflaM/ PEMOHTA BHE CEPBUCHOTO LIEHTPA U3rOTOBUTENS;

- Ha yCTpOI;ICTBa CO CcnieaaMin OKMCneHna Unm gpyrnx rnipn3HakoB nonagaHn4d XUOKOCTEN
B KOpMnycC mn3agenn4.

Mpn BO3HWUKHOBEHUW FAPAHTUMHOIO Ciy4yasi, cnefyeT o6paTUTbCS B CEPBUCHBIN LIEHTP
no agpecy:

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

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