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Bera C/-12/PykoBOACTBO MO 3KCMyaTaumm

3aronoBokK CueTymk umnynscos BEFA CN-12
Tvn DOKyMeHTa PyKoBOACTBO

Kon LokymMeHTa B02-C12-01

Homep 1 nata nocnegHen pesmsnm 08 o1 23.10.2017

DTOT LOKYMEHT MPUMEHWNM K ClefyoLMM YCTPONCTBAM:

BETA CU

VicTopus pesn3nm

BETA CU-12

01 20.03.2017 KEB [laTa co3paHus LOKyMeHTa

02 14.04.2017 KEB [obaBneHbl $OTO, MeNKNE MPaBKU

03 10.05.2017 KEB HoBble $OTO BHelHEro smaa

04 17.06.2017 MKl I3MmeHeHMsa B NPOTOKOe O6MeHa

05 11.07.2017 MK cnpaBneHa owmbKa B ONMUCaHNM NPOTOKONa OOMEHA
06 16.08.2017  TIKM YTOUYHEHUS B OMNMUCaHNM NaKeTa «TpeBora»

07 07.09.2017 KEB HobasneH pa3anen «Vega LoRaWAN Configurator»

08 18.10.2017 KEB I3MeHeHWa B yCNOBUSAX rapaHTUM, MefIK1e NnpaBKu
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Bera CW-12/PykoBOACTBO MO 3KCMayaTaumm C@ Beaa

A B C O n 0O T
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l'a‘i Beaa Bera C-12/PykoBOACTBO MO 3KCMayaTaLmm

HacToswee pyKOBOACTBO pacnpOCTPaHAETCs Ha cHeTUmK nmnynscos BETA CH-12
(nanee — cyetumk) npomssoactea OOO «Bera-Ab6contoT» 1 onpeaenseT NOPsSAOK YCTaHOBKM U
NOOK/OYEHMS, @ TaKXKe COAEPKUT KOMaHAbl yNpaBneHnst 1 onucaHne GyHKuMoHana.

PyKOBOACTBO NMpefHa3Ha4YeHo AN1g CneumanmMcToB, O3HAKOMIIEHHbBIX C MpaBuiaMm
BbIMOJIHEHMUSI MOHTAXHbIX PabOT B 061aCTV PA3INYHOIO SNEKTPOHHOTO U SNEKTPUYECKOTO
060pyA0BaAHMS.

Ona o6ecneyeHus npaBUIbHOTO GYHKLMOHMPOBAHUA YCTAaHOBKa MU
HacTpOMKa CYeTYMKa JAOJHKHbl OCYLLECTBASATbCA KBaNUPULUPOBAHHbLIMU
cneumanucTtamm

4 Pesumamsa Ne 08 oT 23.10.2017



Bera CW-12/PykoBOACTBO MO 3KCMayaTaumm @ Beaa

A B C O n 0O T

CueTtumk umnynbcos BEIA CA-12 npenHa3HayeH Aas BbIMOJHEHNS CYeTa MMMYJIbCOB,
NPUXOAALLMX Ha 4 HE3AaBMCUMBbIX BXOA, C NOCNEAYIOWMM HaKOMEHEM U Nepesavyen STON
nHpopmaumm B cetb LORaWAN nocpenctsom pagmocsssm Ha YacToTax agrnanasoHa 860-1000
Ml u.

Takxe yctponctso BEA CN-12 MOXeT NPUMEHSITLCS B Ka4eCTBE OXPaHHOro 610Ka, -
BCe ero BXOAbl MOTyT 6bITb HACTPOEHbI Ha MCMONb3OBaHME B KaYeCTBE OXPAHHbIX.

CyeTumk nmeeT aBa ONCKPETHbLIX BbIXO4a TWIMa OTKprTbII;I KOJINEKTOP N MOXET
MCroOJIb30BaTbCH B Ka4eCTBE yCTpOI;ICTBa ynpaBieHWnA.

CYeTUrK MMMYNbCOB MOXKET ObITb MCMOJIb30BaH Ha NtO6LIX MPUOOpPax yyeTa
KOMMYHanbHbIX PECYPCOB U NPOMbILLIEHHOM 060PYAOBAHUM C UMIMYIbCHBIM BbIXOLOM, TaKMX
KaK BOLOCHETUYMKM, SNEKTPOCHETUMKM, TEMNOCHETUMKN.

CYeTUYMK MMMNYNbCOB OCHALLEH anrOPUTMOM aHTUApebEe3ra C MOCTOAHHOW BpeMeHU 5 Mc.
[MoacyeT MMNybCoB ocylecTenseTcs ansg yactoT o 200 Iy,

@)

Puc. 1.1. BHewHun Bna cyeTymka nmnynabcos BETA CN-12.

DNeMEHTOM NUTaHUS AN CHETYMKA CNYXUT BCTPOEHHas baTapes EMKocTbio 3400 mAh,
paccyMTaHHas Ha Cpok cnyx6bl Ao 10 neT Npm nepenaye AaHHbIX OOAMH Pa3 B CYTKU. Takxe
CYETUYMK MOXET paboTaTb OT BHELIHErO NCTOYHMKA NUTAHUS C HanpshkeHmem 5 B.

HacTpowka cueTumka ocyulecteasetcs no USB ¢ nomouwbto cneumansHoro MO.

Ha 3TukeTKe, paCnONOXEHHOW Ha naaTe npueedeHa MHOOpMaums, HeobxoaMMmas Ans
perncrtpaunm yctpomcrea B cet LoORaWAN:

e DevEUI,

PeBum3ns Ne 08 oT 23.10.2017 5



(™ Beaa Bera C-12/PykoBOACTBO MO 3KCMyaTaLmMm

D) icconwor
e DevAddr,
e NwkSKey,
e AppSKey,
e AppEUI,
e AppKey.

Takxxe 3Ta MHGOPMaLMa Npoay6bAnMpoOBaHa Ha 3TUKETKE-HaKeMKke Ha Kpblllke Kopryca B

Buae QR-koa.

CyeTuMkK MMNYNbLCOB MPU MNpPUEMEe U OTNpPaBKe AAHHbIX UCMONb3yeT
nopt 2

6 I PeBum3ns Ne 08 oT 23.10.2017



Bera CW-12/PykoBOACTBO MO 3KCMayaTaumm

3) BE23

A B C O n 0O T

OcHoBHble
Bxonpbl UMMy nbCHblE no 4
MakcnManbHas YacToTa MMMYJIbCHOTO CUrHana 200y
Bxoabl oxpaHHble no 4
BbIxo4bl TMNa «OTKPLITbIN KOJIIEKTOP» 2
USB-nopT na
dmnanasoH paboumx TemnepaTtyp -40..485 °C
BCTpoeHHbIN faTumK TemnepaTypbl na

LoRaWAN

Knacc yctpounctea LoORaWAN

A nnun C B 3aBUCUMOCTU OT
HaNNYMS BHELLHErO HanpsXXeHus

KonunuyecTtBo kaHanoB LoRa

16

YacTOTHbIV MNaH

EU-868, RU-868, npoun3BoObHbIN

Cnoco6 akTmBauumu B cet LoRaWAN

ABP 1 OTAA

ﬂepmou BblIXOOda Ha CBA3b

1, 6,12 unn 24 yaca

Twn aHTeHHbl LORa BHYTPEHHSA
YyBCTBUTENBHOCTb -138 dBm
JanbHOCTb pafnoCBa3M B MIOTHOM FOPOLCKOM 3aCTPOMKE [0 5 KM
JanbHOCTb PaAMOCBS3M B CE/IbCKON MECTHOCTM 0o 15 km

BbixogHas MOLWHOCTb nepenaTtymka

0o 100 mBT (HacTpamnBaeTcs)

MnTaHue
BHelwHee nuTaHue 5B
EMKOCTb BCTpOeHHOM 6aTapen 3400 MAY
Bpemsa HenpepbiBHOM paboTbl OT 6aTapeu no 10 net
Kopnyc

Pa3mepbl kopryca

95 x 50 x 45 mm

CTteneHb 3anThbl KoOpnycCa

IP65

KpenneHue

CTSXXKaMUM K onope, Ha DIN-
pPEenKy, HaCTeHHOe

Cuetumk nmnynbcoB BEF'A CU-12 MoxeT 6bITb YyCTPONCTBOM knacca A mnm knacca C (no
knaccudumkaumm LoRaWAN) n obecneumBaeT cnenytowii GyHKLNOHAN:

noaaep>xka ADR (Adaptive Data Rate)

© O O O O O

aBTOMaTMYyeCKas CMeHa knacca c AHa C npun NOAKMOYEHWN BHELWLHETO NMTaHnNA

noaAepP)KKa OTMNPaBKM NaKETOB C MOATBEPXKAEHMEM (HAaCTpamBaeTCs)

CHATME MOKa3aHUN C 4X HE3ABUCKMbIX BXOAOB OAHOBPEMEHHO

[Ba pexunma paboTbl «KAKTUBHbIN» 1 «Cknaa»

BO3MOXHOCTb MEPEKIIIOYEHNT BXOLOB B PEXMM "OXPaHHbIM® A8 MOAKNOYEHUS

BHELWHMX AaTYMKOB MPOTEYKU, OXPaHHbLIX AaTYHNKOB 1 T.4.

PeBun3nsa Ne 08 o1 23.10.2017



Beaa Bera C-12/PykoBOACTBO MO 3KCMayaTaLmm

o O O O O

XPaHeHMe apX1MBOB NMOKA3aHWI AN9 KaXXAOro KaHana

NPUBSI3Ka TEKYLLMX U aPXMBHbIX MOKa3aHWM K BHYTPEHHEMY BPEMEHW YCTPOMNCTBA
BHEOUYEPEHOWM BbIXO[ Ha CBSA3b MPW CpabaTbiBaHMM OXPaHHbIX BXOL0B
N3MepeHne TemnepaTypbl

n3MepeHue 3apsiaa BCTPOEHHOM 6aTapen B %

PeBu3ms N2 08 o1 23.10.2017



Bera CW-12/PykoBOACTBO MO 3KCMayaTaumm @ Beea

A B C O n 0O T

OMMNCAHWE KOHTAKTOB

:
]

NI ERCAITN A ()

OObh NN
O N 0w

Puc. 3.1. Pacnono)eHre KOHTaKTOB Ha n/iaTe U UX 0603Ha4YeHus.

CyeTymk MmMnynbcoB MMeeT 10 KOHTAKTOB, NOAPO6HOE ONMCaHMe KOTOPbIX NPUBEAEHO B
Tabnuue:

KoHTakT OnucaHune

1 MNuTaHme -
2 MutaHwve +
3,4,7,8 VIMnynbCHble BXOLbI
56 CurHanbHas 3emng
9 10 BbIxoOpbl TNa «OTKPbITbIM KONNEKTOP»

[ns noAKAoYeHUs MMMYNbCHBIX BXOAOB 3, 4, 7 1 8 CNOb3ytoTCs 3eMm 5 n 6.

VIMI'Iy}'IbCHbIe BXOAbl CHETHMKa MO3BONAKOT MOAOKNKOYATb LUENM CO canegyrowmnmMm TurnamMmm
3aMblKaloOWMX KOHTAKTOB:

- TEPKOH;
- MexaHM4eCcKas KHOMMKa;
- KOTKPbITbIN KONNEKTOPY.

Jllobon BXOA MOXET OblTb HACTPOEH ANs1 MUCMONb30BaHMA B pexmme «OxpaHa» C
nomoubto 1O «Vega LoRaWAN Configurator» npu nogknoyeHun K cyeTymky yepes USB. B
TaKOM Clly4ae yCTPOMCTBO HE OCYLLEeCTBASET MOACYET MMMYAbCOB Ha «OXpaHHOM» BXOAE, a
TONbKO CNeauT 3a ero 3amblkaHuneM. B cnydvae 3ambikaHua «OXpaHHOro» BXxoda, YCTPOWCTBO
AKTUBUPYETCH M OTNPaBASET B CETb COObLLEHME C CUTHANIOM TPEBOTW.

PeBum3msa Ne 08 o1 23.10.2017 9



‘@' Beaa Bera C/-12/PykoBOACTBO MO 3KCMTyaTaLmm
u A B C O N1 1O T

MHOWUKALMA YCTPOWUCTBA

YCTpONCTBO MMeeT OAUH CBETOAMOLHbBIN MHOMKATOP KPACHOrO LBETa, PACMOJIOKEHHbIN
Ha nnaTte psaoM C KHOMKOW 3anycka. VHAMKauma Mcnonb3yeTcs TONbKO Ha 3Tarne akTuBauumun
ycTpomncTsa B cetn LoRaWAN 1 npu cMeHe pexxmmMmoB paboThl.

Puc. 3.2. PacnonoxeHve nHankaTopa Ha nnaTe.

CwurHan nHagmkartopa 3Ha4yeHwne
PP Cepusi KOPOTKMX VaéTt npouecc npucoeamHeHus K
BCrblLIEK Ccemn
YCTPOWCTBO yCMneLwHo
GEEE $— O/H AMHHas g )
NPUCOEAMHEHO K CETU U B
BCMblILUKa

AdKTUMBHOM pexunmMme

YCTPOWCTBO MEPELLNO B PEXUM
«Cknan»

GEED GEED GEED TPV AVHHbIX BCMBILIKM

B cilydae HeycnewHoro npucoeguHeHuna K CeTu yCTpOViCTBO
ABTOMATUYECKU NMEePEXOOANT B PEXUM «Cknag»

10 PeBu3ms Ne 08 o1 23.10.2017



Bera CW-12/PykoBOACTBO MO 3KCMayaTaumm @ Beea

A B C O n 0O T

MEPBbIN 3ANYCK

Cuetumk umnynbcoB BEFA CUM-12 NOCTOSHHO BKIOYEH, HO WMMeeT OCO6bIM PEeXUM
«Cknag», npefHasHayYeHHbIn [N XPaHeHUs W  TPaHCNOPTUMPOBKWM. B gaHHOM pexunme
YCTPOMCTBO HE OCYLUECTBASET PErynspHyto nepefavy AaHHbIX B CeTb. [lepen Havanom
MCNOJIb30OBaHWS, CHETUYNK HEOOXOAMMO BbIBECTU U3 pexmma «Cknany.

YcTtponcteo BEFA CUM-12 nopgnepxmBaeT ABa cnocoba aktmaumm B cetn LoRaWAN —
ABP n OTAA. BbibpaTb OAMH 13 CNOCO60B MOXHO C MOMOLLbIO nNporpammbl «Vega LoRaWAN
Configurator» (cm. pasgen 4).

1. Cnoco6 ABP. lMocne HaxaTus Ha KHOMKY 3amnycka, YCTPOWCTBO Cpa3y HaynHaeT
paboTaTb B PeXXMME KAKTUBHbINY.

2. Cnoco6 OTAA. lMocne HakaTus Ha KHOMKY 3anycka, YCTPOMCTBO OCYLLECTBUT Tpwu
NOMbITKU MPUCOEAMHEHUS K CETU B 3a4aHHOM MpM HACTPOWMKE HYaCTOTHOM AumanasoHe. [1pu
NONYYEHUN MNOATBEPXAEHUs akTmBauum B ceTnm LoRaWAN, ycTponcTBO nopact CurHan
WHAMKATOPOM (CBeyeHMe B TeyeHue 3 CeKyHA) U NepenaeT B pexum «AKTMBHbINY. Ecnu Bce
NOMbITKM OKAaXYTCH HEYAAYHbIMUM, CHETYMK CHOBA NepenaeT B pexmnm «Cknama».

MepeBecTy yCTPOMCTBO M3 «AKTUBHOrO» pexmma o6paTHO B pexxum «CKaag» MOXHO
NpPY NOMOLLM ASIUTENBHOIO HaXkaTus Ha KHOMKY 3anycka (6bonee 5 cekyHa).

O 0

4
o
LJ

Puc. 3.3. KHonka 3anycka Ha nnaTe.

MNOAKNKOYEHWUE BHELWHWX YCTPOWUCTB

icnonHUTeNbHblE YCTPOMCTBA NOAKIOHAOTCS K CHETYMKY Yepes Bbixoabl 9 1 10 (cm. puc.
3.1), koTopble UMetoT TUMN «OTKPbLITbIA KONIEKTOP.

PeBum3ns Ne 08 oT 23.10.2017 11



l'(?' Beaa Bera C-12/PykoBOACTBO MO 3KCMayaTaLmm

JonycTtumas Harpyska Ha Kaxabin umbpoBomn Bbixoa 2 A

Ons YBENMNYEHUNA Halrpy3KM Ha BbIXO4bl yCTpOlZCTBa, HEO6XOAMMO NCMNOb30BaTb BHELLHEE
pene. CxeMa NoaKItoyYeHmns pene npuBeaeHa Hmxe.

PENCT NS

+(12...30)B

ZX

Owopa Ha npamoi ToK 1A u
obparHoe HanpsaxeHue He meHee 50 B

Puc. 3.4. Cxema NOAKIOYEHUS pene Ha BbIXOA TUMa «OTKPbLITbIM KONNeKTop» 9.

12 PeBum3ns Ne 08 oT 23.10.2017



Bera CW-12/PykoBOACTBO MO 3KCMayaTaumm @ Beea

A B C O n 0O T

NOAKJ/TKOYEHWE MO USB

Yctponcteo BEFA CK-12 mMoxeT HacTpauBaTbCs C MOMOLbKO nporpammbl «Vega
LoRaWAN Configurator» (cm. pasgen 4).

Puc. 3.5. PacnonoxeHne USB-nopTa Ha nnaTe.

MNepen NepBbIM MOAKMOYEHNEM YCTPOMCTBA K KOMMbIOTEPY HEOOXOAMMO YCTAaHOBUTb
apameep ang COM-nopTta stsw-stm32102, KOTOpbIM MOXHO CKadaTb Ha camTe iotvega.com.
Mocne 3anycka ncnonHgsemoro darna VCP_V1.4.0_Setup.exe NosBMTCA OKHO YCTaHOBLLMKA:

i':_?:-'u Virtual Com port driver V1.4.0 - InstallShield Wizard 5[

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,

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

Cancel

= Back

PeBum3msa Ne 08 o1 23.10.2017 13



"a' Beaa Bera C/-12/PykoBOACTBO MO 3KCMTyaTaLmm

B 3TOM OKHe Hy>XHO HaxaTb KHOMKY Next, 3atem Install, nocne yero Ha4yHETCS yCTaHOBKa.
MO OKOHYaHUM NOSIBUTCSA OKHO YCMELHOrO 3aBePLIEHNS 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 W1.4.0. Click Finish to exit the wizard,

< Back

Cancel |

Mocne HaxaTua Finish aparBep rotos K paboTe, - MOXHO NOAK/IOYATh CHETYMK
nmnynbcos no USB.

14 PeBum3ns Ne 08 oT 23.10.2017
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A B C O n 0O T

Bera CW-12/PykoBOACTBO MO 3KCMayaTaumm o
=)

Mporpamma «Vega LoRaWAN Configurator» (nanee — koHourypatop) npeaHasHayveHa
015 HACTPOMKM yCcTpomncTsa Yepes USB.

KoHdurypatop mMmeeT ABa pexmma paboTbl — «[IpocTom» un «3KkcnepT». B pexume
«[MpocTom» [OCTYMNHblI TOJILKO OCHOBHblE HACTPOWKW, B pPEXMME «IKCMEPT» OCHOBHbIE
HaCTPOMKM, pacClUMpPeEHHbIE HACTPOMKN N BO3MOXHOCTb MPOBEPKM 30HbI MOKPbLITUSA CUrHana oT
6a30BbIX CTaHUMW. [lanee paccMaTpmBaeTcs paboTa NPOrpaMmbl B peXXMME «DKCNepT».

MHTEP®ENC NPOTPAMMbBI

MNporpamma «Vega LoRaWAN Configurator» He TpebyeT ycTaHOBKW. [lpu 3anycke
NCroNHgeMoro gamna NoABASETCS OKHO PaboTbl C Mporpammon (puc. 4.1).

@ Bera LoRaWAN xondmrypatop =]
B E a a Ill.HHd)ODMELlMﬂ L_{_::RaHatrpoﬁm LoRaWWAM T*TBera CK-13 Asbik: Russian =
A B COCN T [laHHble anA ABP faHHeie gna OTAA YacToTHEIA nnaH

Pexaam:
Scnept - Device address: Device EUL: Join kaHan 1:
- Join kaHan 2:
Mogenks ycTpoicTES Application session key: Application EUL: .
Join kaHan 3:
feaispas v Network session key: Application key: YacToTa RX2:
3I‘Ionm|oqubr_‘;| .
Whibopmalia of yeTpoiicTee WHibopHaLMA o ceTi MMpoBEpKa NOKPLITHA
X OTKMOUMTLER . .
Monens ycTpoficTea: CTaTyc NPMCOEAMHEHMA: KauecTeo cirvana: ..lll
Bpema ycrpoiictea (UTC):
Bepans N0: Device address: Buawmenx BC:
122 0BHOBHTE NpowkERy () MprcoeanHMTECR K caTH (t)MpoBepka nokpeTHa
BelBoA YCTPOMCTES
|
C¥onyumTs HacTpokikt
o TIDHMEHITE HACTPOKM
Puc. 4.1. MHTepdenc nporpammsbl «Vega LoORaWAN Configurator».
MeHio cneBa no3BonseT MeEPEK/IIoYaTbCAad MeXay pexmMMaMn pa6OTbI nporpamMmmel

«[pocTom» 1 «2IKCnepT», BbI6GUPATb MOAENb YCTPOMCTBA, OCYLECTBAATb MOAKIOYEHME K
YCTPOWCTBY UM OTKIIKOUUTBLCS OT HErO, NOJIyYaTb U MPUMEHSATL HACTPOWKM.

OKHO nNporpammbl COOEPXUT TPW BKAAAKM — MHPoOpmMauums, HacTpomkm LoRaWAN um
HaCTPOWKWM YCTPOWNCTBA.

PeBun3nsa Ne 08 o1 23.10.2017

15



|@| Beaa Bera C-12/PykoBOACTBO MO 3KCMayaTaLmm
u A B C O n WO T

B npaBoM BepXHEM Yrly HAXOAMUTCS MEHIO BbI6Opa si3blKa.
NOAKNIOYEHUE K YCTPOUCTBY

[ns noaktoyYeHns K yCTPONCTBY HEOH6XOAMMO BbIMONHNTL CleaytoLLMe LWarn:

1. TMoaknounTtb USB-Kabenb K yCTPOMCTBY.
2. 3anycTtuTtb nporpammy «Vega LoRaWAN Configurator».
3. HaxaTb KHOMKy «[1oAKMOYNTLCS» B MEHIO CJIEBA.

[MporpamMma aBTOMaTUYECKM pacno3HaeT TUMN YCTPOMCTBA, U MEHIO BbIbOpa yCTPOWNCTBA
CTaHEeT HEAKTMBHbIM.

£ Bera LoRaWAN kondburypatop 2

B Eaa III.HHdJODMELMF! LO.RaHaUDDFIKM LoRa\WamM THBera CK-12 Asbik:| Russian ™

A B C O N W T

AaHHeie anA ABP HanHsie ana OTAA YacToTHeIA naH
Pestm:
e = Device address: 00460341 Device ELIT: 3134363470377E12  Join kanan 1: 868100000
" Join kKaHan 2: 8568300000
Mogens ycTpoicTea Application session key: 400037003134353430374712616B7D46  Application EUL: 7665675173693132
- Join kaHan 3 868500000
fErE L Metwork session key:  303747123134363449000370070377E12  Application key: 703770120000000070377012115C035%4  yacrgra RXZ: 259525000
S oakncumnteca N
Wndopnauas of ycTpoiicTee Wrdopralma o ceTi MpoBEpKa NOKPLITA
X OTKAOUMTECR .
Moaens ycTpoicTEa: Bera CH-12 CTaTyE NpHCoeanHEHNA: B ceTn KauecTso cvrHana: DDDUI]
Bpema ycTpoiictea (UTC): 06.09,2017 08:35:59
Beparn NO: VEGA SI-12 0.4 Device address: 36000100 Bruoumenx BC: i}
.!.OEHDBMTb MPOLWMBKY () MpUcoeAMHUTLCR K ceTI () Mposepka NokpsITUA

BelBog ycTpoicTsa

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

StartTx on freq: 868.300

txDone

StartRx

rxTimeOut

rxDone

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

Send data with timestamp 0:0:0 1.1,2017: 0163 30 80 46 63 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

txDone

StartRx

rxTimeOut

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

Q¥ MonyumTs HacTpoiin

o MpumeHUTE HacTpoliku

Puc. 4.2. NogkntoyeHne K yCTPOMNCTBY.

Ong  cuynTbiBaHMA HACTPOEK C  YCTPOMCTBA HYXHO HaXaTb KHOMKY «[lofyynTb
HaCTPOMKM», 0O STOFO MOMEHTa B NMporpamme 6yayT OTO6paXkaTbCsl HACTPOMKM MO YMOYAHMIO
WY C NOCNEeOHEro NOAKMOYEHHOIO YCTPOWCTBA.
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Bera CW-12/PykoBOACTBO MO 3KCMayaTaumm @ Beaa
u A B C O n w0 T

[Mocne BHeCeHUS HEOOXOAMMBIX M3MEHEHMA B HACTPOMKMK, CledyeT HaXaTb KHOMKY
«[1IpUMEHUTL  HACTPOWKM» U  TOJIBKO MNOTOM OTK/OYaTbCS OT YCTPOMUCTBA KHOMKOW
«OTKAOUYNTBLCS.

BKJTAAKA «MHOOPMALUNA»

Bknagka «/IHPopmauma» oTobparkaeT MHPOPMaLMo 06 YCTPOMCTBE, ero Tekyllee
COCTOSIHME, a TaKXe OaHHble, HeobxoAMMble Oas perncTpaunm yctponctea B LORaWAN cetun
(puc. 4.3).

Ill.HHdJOPMELMﬂ I_'éRa HacTporiky LoRaWAN “TBera C-12 Asbic: Russian
[NaHHeie ana ABP NaHHbie ana OTAA YacToTHEIR nnaH

Device address: 00460341  Device EUL: 3134363470377612  JoinKanan L 858100000

Join kaHan 2: 863300000
Application session key: 400037003134363430374712616B7D46 Application EUL: To65676173693132 )
Join kaHan 3 863500000

Network session key:  30374712313436344000370070377E12  Application key: 703770120000000070377012115C0354  Uacrora RXD: 859575000
WHopmawma of ycTpolicTee MHbOPMaLWMA 0 CETH MpoBEPKa NOKPEITHA

Mogens ycTpoicTEa: Bera CK-12 CTATYC MPMCOEAHHEHIAR: Beetw  KauecTBo orHana: l:l|]|:|[||]

Bpema yeTpoicTea (UTC): 065.09. 2017 08:35:55

BEDEMH no: VEGA 5I-12 0.4 Device address: 36000100 Brammex BC: 0

L 08H0EMTE NpowHEKY (N MpMcoeanHNTLCR K CaTH () Mposepka nokperTis

BulBoa yCTpoiAcTEa

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

StartTx on freq: 868,300

txDone

StartRx

rxTimeOut

rxDone

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

Send data with imestamp 0:0:0 1.1,2017: 01 63 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

bDone

Starthix

rxTimeCut

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

Puc. 4.3. Bknagka «MHboOpMaums».
HNaHHble ana ABP - oTo6paxatoTcd [aHHble, HEOO6XOAMMbIE AN  PErncTpaumm

ycTpomncTea B ceTn LoRaWAN B pexunme aktmBaumm ABP (Activation By Personalization).

OaHHble pna OTAA - OTOOpaxkaloTCs AaHHble, HEOoObXoAMMble ANs perncTpaumm
ycTpomncTea B cetn LoRaWAN B pexunme aktmBaumm OTAA (Over The Air Activation).
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’@' Beaa Bera CU1-12/PykoBoAaCTBO NO 3KCnyaTaumm
iq A B C O n WO T

YacToTHbIM nnaH (He oTobpaxkaeTca B pexunme «[1pocTom») — MOKasblBA€T 4YaCTOThl
JOIN-KkaHanoB ” BTOPOro MPUMEMHOIO OKHA. DTW YaCTOTbl MOXHO W3MEHWUTb BO BK/IaAKE
«Hactpowkn LoRaWAN» npu BbibOpe YaCTOTHOTO MaaHa.

NHpopmaumna o6 yCTpoOMCTBE — KOHOUIypaTop CUMTbIBAET MHPOPMALMIO O MOAENM
YCTPOMCTBA, €ro nMpoLlMBKE U aBTOMATUYECKM KOPPEKTUPYET BpemMs YCTPOMUCTBA MNpu
NOAKJIIOYEHUM K HEMY.

O6HOBUTb NPOLWIMBKY — MO3BONSET Bbl6paTh Pall MPOLIMBKM C XKECTKOrO AUCKA
KOMMbOTEPA M OCYLLeCTBUTb €ro 3arpy3ky B YCTPOMCTBO. [lO 3aBeplleHWM 3arpy3ku
YCTPOMCTBO OTKIIOUNTCS OT KOHOUIypaTopa aBTOMATUYECKU. AKTyalbHYO BEPCUIO MPOLUNBKMK
YCTPOMCTBA MOXHO CKayaTb C canTa iotvega.com.

OEHoBNEHME NPOLLKMEKK

Mepenada NOOLLMEKH. . .

MHdopMauua o ceTn — nMOKasbIBaAET, MOAKIOYEHO NN yCTPOMUCTBO K ceTn LoRaWAN u
ero agpec.

MpucoeanHUTLCA K CeTU — BbiNONHAeT npucoeanHeHne Kk cetm LoRaWAN BbiOpaHHbIM
paHee crnoco6om ABP mnn OTAA. ECam yCTPOMCTBO yXe MOAOK/OYEHO K CETU, MPOU3ONAET
nepenokItovYeHme.

NMpoBepka NOKpbITMS (He OTOb6parkaeTcs B pexume «[1poCTom») — Npu HaxaTuw,
ycTpouncTteo otnpasnseT B LORaWAN ceTb cneumanbHbii CUTHaN, B OTBET Ha KOTOPLIM CeTb
COOb6LLAET EMY KONMMYECTBO 6a30BbIX CTAHLNIM, MPUHSBLUMX AAHHbINM CUIHAN U Ka4eCTBO CUrHana.
JaHHasa KHOMKa paboTaeT TONbKO KOoraa yCTPOMCTBO NPUCOEANHEHO K CETH.

MpoBepka NoOKPEITHA
KauecTeo curHana: Illll

BuamMelx BC: 2

() Mposepka nokpeITHA

BbiBOA yCTpOMCTBa (He OTOGpaxaeTcsl B pexxmme «[TpoCTOM») — MOHUTOPUHI COCTOSHMS
YCTPOMCTBA, BCE COHBLITUS B PpE€albHOM BPEMEHMU BbIBOAATCS Ha SKPaH.
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Bera CW-12/PykoBOACTBO MO 3KCMayaTaumm @ Beaa

A B C O n 0O T

BKJTAOKA «<HACTPOWMKWM LORAWAN»

Bknagka «HacTtpowmkn LoRaWAN» no3BONSET BbINOMHUTL HACTPOUKY  Pas3iInNYHbIX
napameTpoBs ceTn LoRa (puc. 4.4).

Ill.HHdJODMaLU-ﬂﬂ LEREHacrpoﬁm LoRaWaAN “TBera Ci-12 Az Russian ™

YacToTHEIR NnaH: EU_868 - WaMeHUTE

Cnocof aKTHEALWW B CETH: OTAA =
3anpaWwnMBaTe NOATEEMHKAEHHE: C noaTeepASHUEN S
ABTOMaTHHECKOE YNPABNEHWE CKOPOCTHIO: Bren w7
OTKPLIBETE NEPEOE NPMEMHOE OKHO YEpEes: 6 ceryHL -
3anemrKa 1Ha NoaTEEPKAEHWE NPUCOEAWHEHWA K CETH: 8 cexyHa A
KonW4ecTEo NEpENOBTOPOE NaKeTa: 8 pas hd
MolWwHOCTE NeEpeaaTYMKE: 11 dBm -
CKOpoCTE Nepeaaq: DR.3 5F9 BW125 =

Puc. 4.4. Bknagka «Hactpomnkmn LoORaWAND.

YacTtoTHbIn nnaH — nossonseT BbibpaTb RU-868, EU-868 wnn 3apatb 7p0013B0/1bHbIV
YaCTOTHbIV MJ1aH.

RU_863

MpoUSE0NEHBIR

CUYETUYMK MMMYNbCOB NOAAEPXKNBAET CNeAyOLLIME YACTOTHbIE MaHbI:

YacToTHbIN NnaH KaHan YacToTa Moaynsums
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
864.5 MultiSF 125 kHz
864.7 MultiSF 125 kHz
RU-868
864.9 MultiSF 125 kHz
RX2 869.05 SF12 125 kHz
Mpon3BoNbHbLIN 3a0aETCA BPYUHYtO

B wacToTHbIX nnaHax EU_868 n RU_868 no ymon4yaHuto akTUBHbI TOMbKO 3 KaHana, Ha
KOTOPbIX YCTPOMCTBO OTNpaBAgeT 3anpocbl Ha npucoeamHeHwe K cetn (Join-kaHanbl).
OcTanbHble KaHafbl, KOTOpble YCTPOWCTBO AOMKHO MCMONb30BaTb MOrYT 6biTb MNepenaHsbl
ceteBbiM LORaWAN cepBepoM BO BpeMs npouenypbl MPUCOeLUHEHUS YCTPONCTBA K CETW.
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l@' Beaa Bera C-12/PykoBOACTBO MO 3KCMayaTaLmm
u A B C O n WO T

Mpn BbibOpe B none «YacTOTHbIM MnaH» 3HaveHus «[1POun3BOJbHbLIN» HEOHBXOAMMO
BPYYHYIO MPOMMUCaTb YaCTOTbl, KOTOPbIE YCTPONCTBO OyAEeT MCMOb30BaTh. [N 3TOr0O HYXHO
HaXXaTb KHOMKY «M3MeHUTb», MOSABUTCSH OKHO peaakTUPOBaHMS YaCTOT KaHanoB.:

MNponsBoNbHBIR YACTOTHLIA NMIAH
YacToTa join kanana 1 (M) 0 YacToTa kaHana 9 (M) 0
YacToTa join KaHana 2 () ] YacToTa kanana 10 (M) ]
YacToTa join kanana 3 () i YacToTa kanana 11 (M) i
YacToTa kaHana 4 (M) 0 YacToTa kanana 12 () 0
YacToTa kaHana 5 (M) 0 YacToTa kaHana 13 (M) 0
YacToTa kaHana & () ] YacToTa kanana 14 (M) ]
YacToTa kanana 7 () i YacToTa kanana 15 (M) i
YacToTa kaHana 8 (M) 0 YacToTa kanana 16 () 0
YacToTa BTOpOro NPMEMHOrD OKHE |[J| CKOpoCTe BTOPOra NpHMeMHoro okHa | DRO =
| ok |

JaHHbIM YaCTOTHbLIN NAaH MO3BONSET 3a4aTb A0 16 KaHaNOB, a TakXKe YaCTOTY M CKOPOCTb
BTOPOro NPMEMHOIO OKHa.

MepBble Tpu KaHana M BTOpOe MNPUEMHOE OKHO Heo6xoaMmmo
HacTpouTb B 0653aTe/IbHOM NOpPSAKEe, WHa4Ye NPOU3BOJIbHbIN
YAaCTOTHbIN NNaH 6yAeT CYMTaATbCS NYCTbIM

Cnoco6 akTuBaummM B ceTu — BbIBOP crnocoba akTmeaumm ABP nnmn OTAA.

Criocob dKTHEGLUMHM B CETH!

ABP

3anpawmBaTbh NOATBEPXKAEHME — MPU BbI6GOPE OTMPABKM MaKeTa C MOATBEPXKIAEHMEM,
YCTPOWCTBO 6yAET NOBTOPSTb OTMNPABKY MakeTa A0 TeX MOpP, MOKa He NONYyYMUT NOATBEPKAEHNE
OT cepBepa, NMM60 NOKa He 3aKOHYMTCS «KoNnmyecTBO NeEpenoBTOPOB NakeTa» (CM. nanee).

3anpalKEaTE NOATEEDHASHHWE: C noaTEEpHAEHWEM
bes noaTEEpHAEHWA

ABTOMaTM4yeckoe ynpaBneHune ckopocTbio (ADR) — paHHas onums aKTMBMPYET B
YCTPONCTBE aNrOpuUTM aBTOMATUYECKOrO YrMpPaBieHUs CKOPOCTbIO Mepefadn AaHHbIX CO
CcTOpoHbl ceTn LORaWAN. Yem Bbile KayeCTBO MPUHMMAEMOrO CeTblo CUrHala, TEM Bbllle
CKOPOCTb byaeT yCTaHaBNMBaATbCs Ha YCTpoMcTBe. [JaHHYIO OMUMIO PEKOMEHAYETCS BKOYATb
TOJIbKO Ha CTaLUMOHAPHO YCTaHOBEHHbIX YCTPOMCTBAX.
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Bera CW-12/PykoBOACTBO MO 3KCMayaTaumm @ Beea

A B C O n 0O T

ABTOMaTHHECKOE YNPABNEHWE CKOPOCTHID:
Beikn

OTKpbiBaTb NEPBOE NMPUEMHOE OKHO Yepes (He oTobparkaeTcs B pexunme «[1pocTtomny) —
3a[3a€ET BPEMS, Yepes KOTOPOeE YCTPOUCTBO OTKPOET MNepBoOe NPUEMHOE OKHO MOC/e nepenaym
ovyepeHOro naketa. Bropoe npmémHoe OKHO Bcerga OTKpblBaeTcsa vepe3 1 cekyHAy nocne
nepBoro.

1 cexkyHaa
2 CEeKyHAbI
3 cekyHAabl

4 ceKyHAabl

5 ceKyHA
CTKpBIBEETE NEPBOE NPUEMHOE OKHO YEpes!
7 CeKyHA
3 CeKyHA
9 cerkyHA
10 cexyHa
11 cexyHa
12 cexkyHA
13 cexyHa

14 cexyHa

15 cexyHA

3agepkka 1 Ha noaTBep)KAEHME NPUCOEANHEHUS K CETU (HE OTOBPAXKAETCS B PEXMME
«[MpocTom») — 3a0a€T BPeMSs, Yepe3 KOTOpOoe YCTPOMCTBO OTKPOET MepBOE MPUEMHOE OKHO
015 NONyYeHUs NOATBEPXAEHUS npucoeamHeHuns Kk cetn LoRaWAN. Btopoe okHO Bcerza
OTKpbIBaeTCs yepes 1 cekyHAy Nocne nepsoro.

1 cekyHaa
2 CEeKYHAbI
3 ceKyHAbI
4 CeKyHARI
5 ceKyHA

o CEeKYHA

7 CeKyHA

3apgep#ka 1 Ha NogTEEpHAEHWE NPUCOSANHEHKA K CETH:
9 ceKyHA

10 cexyHa
11 cexyHa
12 cexyHA
13 cexyHa
14 cexyHa

15 cexyHa
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l@' Beaa Bera C-12/PykoBOACTBO MO 3KCMayaTaLmm
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KonnyectBOo nepenoBTOPOB NakeTa (He oTob6paxaeTcs B pexunme «llpocTtom») — ecnu
dYHKUMS «3anpalumBaTb NOATBEPXKAEHNE» OTKKOYEHA, YCTPOMCTBO NPOCTO 6yAeT OTNpaBadTh
KaXXObl MakeT CTONbKO pa3, CKOJIbKO YKa3aHO B OAHHOWM HacTpomke. Ecam «3ampawuBaTh
NOATBEPXKAEHME» BKJIIOYEHO, YCTPOMUCTBO 6yAeT OTNPaBAsTb MaKeTbl MOKa He MOoayvuT
NOATBEPXKAEHME WAM MOKA He OTMPaBUT CTOJNIbKO MAKETOB, CKOMbKO YKasaHO B AAaHHOMN
HaCTpoOWKe.

1paz
2 pasza
3 paza
4 paza
5 paz
o pas
7 pas
KonM4ecTBo NEpeNoETOPOE NakeTa:
9 paz
10 paz
11 pas
12 pas
13 paz
14 paz
15 pas

MowHocTb nepepatumka (He oTobparkaeTcs B pexmme «[1poCcTom») — peryampyeTcs
MOLLHOCTb nepefaTyMka YCTPOMCTBA MNpu OTnpaBke naketoB B ceTb LORaWAN. [aHHas
HACTPOWMKa MOXET 6bITb MU3MEHEHA CETbIO.

2 dBm
5 dBm
8 dBm
14 dBm
20 dBm

CkopocTb nepepaum (He oTobparkaeTcs B pexumme «[1pocTom») — peryampyeTcs
CKOPOCTb nMepenayn, Ha KOTOPOM YyCTPOMCTBO OyAeT nepefaBath nakeTbl B ceTb LORaWAN.
JaHHaa CKOpPOCTb MOXET ObITb M3MEHEHA CETbIO, eCn BKIOYeH anroput™m ADR.

DROSF12BW125
DR15F11BwW125
DR2 SF10 BW125
S—
DR4 5F8 BW 125
DR5 SF7BW125
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Bera CW-12/PykoBOACTBO MO 3KCMayaTaumm @ Beaa

A B C O n 0O T

BKJTAOKA «BETA CU-12»

Bknagka «Bera CN-12» cooepXuUT HaCTPOMKM MOAKIKOYEHHOrO YCTPONCTBA (puc. 4.5).

Ill.HHdJDpMaLI.MFl Lp:HaHacrpoﬁrcm LoRaWaN “TEera Ci-12 Azbik: Russian =

Tekylwee cocToAHKE

MmMnynecoe Ha sxoae 1:
WMnynbcos Ha sxoae 2:
WMnynbcos Ha Bxoae 3:
MMnynecoe Ha sxoae 4
TeMmnepaTypa:

3apan GaTapen:

Knacc ycTpolcTea;

HacTpoiki Bxoaos

Pexuam Bxoga 1: MMMy NECHER =
Pexim Bxoga 2: MMMy NECHER =
Pexoim Bxoaa 3: MMMy nbcHBIR =
PexM Bxoaa 4 MMMy NeCHBIA hd

HacTpoliki Nepeasymn NoKasaHMui

Meproa NepeaaqK DaHHBIX: 24 yaca hd

Puc. 4.5. Bknagka «Bera CN-12».

TeKkylwee coCTosiHME — OTO6pPaAXKaeT TeKyliMe MapamMeTpbl YCTPOMCTBA — KOMMYECTBO
NOACUYMTAHHbIX UMMYNIbCOB Ha BXOJax, TeMNepaTypy, 3apan 6aTtapen 1 Knacc yCTpPOMCTBa.

HacTponkn BXxopoB — MO3BOASET M3MEHUTb PAabOTy MMMYNbCHbIX BXOAOB C MOACYETa
MMMYbCOB Ha OXPaHHbLIM pexunm un obpaTHO. [Mpy nepeBOAE BXOAA B PEXMM OXPaHHbLIN,
YCTPOWCTBO 6YyAET OTMNPaBAsTb B C€Tb TPEBOXHbIN MakeT (CM. pasfgen 5, nakeT 2) BCAKMM pa3
NPV 3aMblkaHMM TakKOro BXxoAa. MakcuManbHas BO3MOXHas 4aCTOTa OTMPAaBKM TPEBOXHbIX
nakeToB — pa3 B 10 cekyHA.

HacTponkn nepepaynm noKasaHMM — NepuoL rnepefadys rnaketa C  TekyLWUMun
nokasaHunsmMm (Cm. pasaen 5, naket 1).
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Bera C/-12/PykoBOACTBO MO 3KCMyaTaumm

B naHHOM pa3zene onucaH NpPOTOKONA obMeHa fdaHHbiMu CU-12 ¢ ceTbio LoRaWAN. Mpwu
npueme n nepepadye naHHbix CN-12 mncnonsdyet nopt LORaWAN 2. B nmongx, cocrtoswmx m3
HECKOJMIbKMX BanT, NCNONb3yeTCss NopsaaokK cneaoBaHums little endian.

1. MNakeT C TeKyLWnMmM NOKasaHUSIMUN, NepeaaeTcs perynspHo

Pasmep B 6amTax

OnuncaHme nons

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

1 6anT
4 6anTa

4 6anTa
4 6anTa

4 6anTa

Twn nakeTa, AN9 AaHHOro naketa = 1

3apsa 6aTapeu, %

3Ha4yeHKs1 OCHOBHbIX HAaCTPOeK (bMTOBOE Mone)

Bpems cHATUS NoKa3aHWM, NnepefaBaeMblx B JAHHOM nakeTe
(unixtime UTC)

TemnepaTypa, °C

MokaszaHus Ha Bxoze 1 (B 3aBUCUMOCTM OT TMMA - YACNO UMMYNbCOB,
nm6o coctosHme O — Pa3oMKHYT, 1 - 3aMKHYT)

MokaszaHus Ha Bxoe 2 (B 3aBUCMMOCTM OT TMMA - YACNO
MMMYNbCOB, NMM60 cocTosiHME O — Pa3OMKHYT, 1 - 3aMKHYT)
MokaszaHus Ha Bxoae 3 (B 3aBUCUMOCTM OT TMMA - YACNO
MMMYNbCOB, NMM60 cocTosiHME O — Pa3OMKHYT, 1 - 3aMKHYT)
MokaszaHus Ha Bxoae 4 (B 3aBUCMMOCTM OT TUMa - YNCO
MMMYNbCOB, NMM60 cocTosiHME O — Pa3OMKHYT, 1 — 3aMKHYT)

CuyeTumk comepxuT B cebe BCTPOEHHbIE YacCbl C KaNeHAapeM, BpeMsa M Aata Ha KOTOPbIX
3ajaeTcs npu Npom3BoacTBe. [1pn nepenave naketTa C TEKYLWMMM MOKa3aHUAMU UCMNOJb3YOTCS
[aHHble, CHATbIE Ha OAMKANULWMM MOMEHT BPEMEHW, KpaTHbIM 334aHHOMY B HACTPOMKax
MHTEpPBaNy nepenavn:

e [1ns nHTepBana 1 4ac: nepefatoTCs NOKa3aHWsa Ha HavYano TeKyLlero 4Yaca;
e [lns nHTepsana 6 4yacos: nepepatoTcs nokasanms Ha 00:00, 06:00, 12:00, 18:00;
e [lna nHtepsana 12 yacos: nepepatotcsa nokasaHums Ha 00:00, 12:00;

e [Ina nHtepBana 24 yaca: nepepatotcs nokasanms Ha 00:00 TekyLwmx CyTOK.

PaclwmndpoBka 6UTOBOrO NONS «3HAYEHNS OCHOBHbIX HACTPOEKY

Pa3mep B banTax

OnucaHme nong

0 6urt

Twun aktmBaumm 0 - OTAA, 1 — ABP

16unt 3anpoc noaTeepaeHnsa naketoB 0 — Bbik/OYEH, 1 — BKIOYEH
2,3 6uT Mepuros BbixO4a Ha CBA3b:
|2==0|3==0| - 1 yac
|2==1|3==0| - 6 yacos
|2==0|3==1| - 12 yacos
|2==113==1| - 24 yaca
4 6uT Tun nepBoro Bxona: 0 — UMMNYNbCHbIN, 1 - OXPaHHbIN
5éur Twn BTOpOro Bxoaa: 0 — MMNyNbCHBIN, 1 - OXpaHHbIN
6 ont Tun TpeTbero Bxoaa: 0 — MMMYbCHbIN, 1 - OXpaHHbIN
7 6uT Tun yetBepTOro Bxomda: 0 — MMMNYNbCHbIN, 1 - OXPaHHbIN

PeBu3ms N2 08 o1 23.10.2017



Bera CW-12/PykoBOACTBO MO 3KCMayaTaumm @ Beaa
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2. MakeT «TpeBora», nepenaeTcs Npu 3aMblkaHMM OXPaHHOIO BXO4a

Pasmep B 6anTax

OnucaHme nons

1 6anT Tun nakeTa, Ana JaHHOro nakeTa = 2

1 6anT 3apsn 6atapeu, %

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

1 6anTt Homep BxoAa, Ha KOTOPOM 3adPpuUKCMpoBaHa Tpesora (1...4)

4 6anTa Moka3aHus Ha Bxozae 1 (B 3aBUCUMOCTW OT TUMa - YUCIO MMMYJIbCOB,
nmoéo coctosHne O — pa3oMKHYT, 1 - 3aMKHYT)

4 6anTa Moka3aHus Ha Bxoje 2 (B 3aBUCUMOCTM OT TUMa - YUCNO
NMMNYNbCOB, NMBO cOCTOsIHNE O — PAa3OMKHYT, 1 - 3aMKHYT)

4 6anTa Moka3aHus Ha Bxoe 3 (B 3aBUCUMMOCTM OT TUMa - YUCNO
NMMNYNbCOB, MMBO cOCTOsIHNE O — PAa3OMKHYT, 1 - 3aMKHYT)

4 6anTa Moka3aHus Ha Bxoae 4 (B 3aBUCKMMOCTW OT TUMa - YACSO

NMMYNIbCOB, NMO6O coCTOosHNE O — PAa3OMKHYT, 1 - 3aMKHYT)

|_|pl/l nepegadye OaHHON o NakeTa B NMoNndax C nokKa3aHMaMnM Ha BXOdaX NepenaeTCca TeEKyLLEE
YMCNO NMMMNYJIbCOB, CHATOE Ha MOMEHT BbIXOda yCTpOVICTBa Ha CBA3b.

3. MakeT ¢ apxMBOM MNOKasaHUK, nepepaeTcs rno 3anpocy

Pasmep B 6anTax

OnuncaHre nons

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

4 6anTa

4 6anTa

4 6anTa

Tun nakeTa, Ang JaHHOTro rnakeTa = 3

3apsig 6aTapeu, %

3HaYeHNs OCHOBHbIX HACTPOEK (6UTOBOE Mone)

Homep Bxoga, ans kotoporo nepepaetcs apxms (1 - 4)

KonnyecTBO 3anuncen B apxmee

Twun apxma (0 — noyacoBom, 1 — MOCYTOYHBIN, 2 — MOMECAYHbIN, 3 -

Temnepartypa)
Bpems cHATMS cCaMOM HOBOW 3amnucCK NMoKa3aHUM B JaHHOM MnakeTe

(unixtime)
3anunch apxumea

3anunch apxv1ea

TexHonormnsa nepepavm AaHHbiXx LORa HakiaablBaeT OrpaHWYeHUss Ha MaKCKMaJsibHbIN
pa3Mep NakeTa, B 3aBUCMMOCTM OT CKOPOCTK, Ha KOTOPOM NepefaeTcs AaHHbIN nakeT. B cayvae
€CNIN apXMB MOKas3aHUM He MOXeT 6biTb NepefaH B OOAHOM rMakKeTe, OH pa3byBaeTcs Ha
HECKOJIbKO MaKeTOoB, KOTOpble nepenatoTCcs NOCnefoBaTeNbHO OO Tex Mop, Noka He 6yaer
nepenaH BECb 3aMNpPOLUEHHbIN apXMB. 3aMMCK B apPXMBHOM MakeTe cneaytoT OT CaMOW HOBOM K

CaMOW CTapow.

4. [lakeT C uvHPOpMaUMEn O BHEWHEM MUTaHWUU, MnepenaeTcs npu MOAKIIOYEHUN W

OTK/IIOYEHUW BHELWHEro NTaHuA

Pasmep B 6anTax

OnuncaHre nons

1 6ant
1 6ant
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1 6anT 3HaYeHVs OCHOBHbIX HACTPOEK (6bUTOBOE Mone)
1 6anT CocTogHue nuTaHug (0 — oTKIYEHO, 1 - NOAKNIOYEHO)

5. TlakeT ¢ HPopmMaumen 06 NIMEHEHNN COCTOSIHUSA BbIXOAA, NepefaeTcs BCSKUM pa3
NPW BKIIOYEHUM KaXXAO0MO U3 BbIXOAOB

Pa3mep B banTax OnucaHme nong

1 6ant Tun nakeTa, Ang JaHHOro nakeTa = 5

1 6anTt 3apsan 6atapen, %

1 6anT 3HaYeHNss OCHOBHbIX HACTPOEK (b1UTOBOE Nnone)

1 6anT Homep Bbixoaa (1-2)

1 6anTt CocTosiHue Bbixoga (0 — pa3oMKHyT, 1 - 3aMKHyT)

CueTumk nmnynbcoB Bera CU-12 npuHMMaeT nakeTbl cnefyowmx TUNoB.

1. KoppeKkTupoBKa YacoB peasibHOro BpeMeHU

Pasmep B banTax OnucaHme nong
1 6anT Tun nakeTa, Ana JaHHOro nakeTa = 1
4 6anTa Tekyuiee Bpems (unixtime UTC)

r]pl/l Mnony4YeHmMm nakeTa, CHETYNK MMMYJIbCOB YCTAaHOBUT CBON BHYTPEHHWNE YaCbl N KalleHOapPb B
COOTBETCTBNU C AAaHHbIMWN N3 MNMaKeTa.

2. 3anpoc apxmBa NOKasaHWM

Pasmep B 6amTax OnuncaHme nong

1 6anT Tun nakeTa, AN LaHHOrO nakeTa = 2

1 6ant Homep Bxoga (1 — 4, 5 - TeMnepaTypa)

1 6anT Tun apxmBa (0 — noyacoBor, 1 — MOCYTOYHBIN, 2 — MOMECSHYHbIN)

3. KomaHpa BKIOYEeHUS BbIXO4da

Pa3mep B banTax OnucaHme nong

1 6anT Tun nakeTa, ANg AaHHOro NakeTa = 3

1 6anT Homep Bbixoaa (1 - 2)

1 6ant Bpems B cekyHaax (1 - 255), Ha KOTOpOe HyXHO 3aMKHYTb Bbixoz (0

— 3aMKHYTb HaBceraa)

4. KomaHpaa BbIKJIOYEHUS BbIXO4A

Pasmep B 6amTax OnumcaHme nong
1 6aI7IT Tun NnakKeTa, AN1d 4aHHOTIO NnakeTa = 4
1 6anT Homep Bbixoaa (1 - 2)
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Cuétumkn wmmnynbcoB BETA CWN-12 poOmKHbI XPaHUTbCA B 3aBOACKOW YMaKOBKE B
OTaM/IMBaEMbIX MOMeLLeHMsX npm Temnepatype oT +5°C po +40°C m oTHOCKUTENbHOM
BJQXXHOCTW He 6onee 85%.

TpaHCNOPTUPOBaHME CYETYMKOB UMMYAbCOB AOMYCKAETCH B KPbITbIX FPY30BbIX OTCEKax
BCEX TMMOB Ha Ntobble paccToaHMs npu Temnepatype ot -40°C go +85°C.
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7 KOMITJTEKT MOCTABKW

CyeTumK MMMyNbCOB MOCTABNSETCSH B CeAyoLLEN KOMMIeKTaUnm:
CyeTumk mmnynbcos BETA CN-12 — 1 wr.
BUHTbI — 4 WT.

Macnopt — 1 wr.
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[@paHTUMHBIN CPOK Ha YCTPOWCTBO cocTasaseT 5 net co aHa npogaxu mnm 80 000
OTMPaBNEHHbIX YCTPOMCTBOM MaKeTOB, B 3aBUCUMOCTUM OT TOTO, YTO HACTYMUT PaHbLLE.

N3roToBuTeNb 0653aH NPefoCTaBUTb YCNYr MO PEMOHTY WM 3aMEHUTb Bbillejllee 13
CTPOSt YCTPOMCTBO B TEYEHME BCErO rapaHTUMHOrO CpoKa.

MoTpebutenb 06s3aH CObM0AATL YCAOBUS M NMPaBMIa TPAHCMNOPTUPOBAHMS, XPaHEHUS U
3KCMnayaTaumMm, yKkasaHHble B JaHHOM PYKOBOACTBE MOJIb30OBaTENS.

[apaHTUIMHbIE 0653aTENbCTBA HE PACMPOCTPAHSAIOTCS:
- Ha ycTpoucTBa, oTnpasmelimre 6onee 80 000 nakeTosB;

- Ha YCTPOWMCTBA C MEXaHNYECKMMM, DNEKTPUYECKUMU N/UAN NHBIMK MOBPEXAEHUAMMU U
fedekTaMmn, BO3HUKLWIMMM MNPU  HapyLeHUM YCNOBUM TPAHCMOPTUPOBAHMS, XPaHEHUs WU
aKCnayaTaumm;

- Ha yCTpOVICTBa CO cnegamMm peMOHTa BHE CEPBUNCHOIO LUEHTPa N3rOTOBNTENA,

- Ha yCTpOVICTBa CO cniegaMnm OKNCneHa i Apyrnx npm3HakoB NornajaHnA XNOKOCTEMN
B KOpMnycC mn3aenna.

[Mpn BO3HWUKHOBEHWM FAPAHTUWNHOIO CayYas, cilenyeT o6paTUTbCS B CEPBUCHbLIA LIEHTP
no agpecy:

630008, r. HoBocnbupck, yn. Kuposa, 113/1.

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