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@ Beaa Bera TIM-11/PykoBOACTBO MO 3KCrTyaTaLmm

A°B C O N WO T

HacTosuiee pyKOBOACTBO PacnpOCTPAHSAETCS Ha YCTPOMUCTBO CHUTLIBAHMS MOKa3aHWM
Bera TI1-11 (nanee — yctpowncteo) npounssoactea OOO «Bera-A6contoT» 1 onpenenser
NOPSAOK YCTaHOBKM M MNOAK/OYEHMS, @ TaK)Ke COAEPKUT KOMaHAbl yNpaBneHus 1 onucaHue

OYHKLUMOHana.

PyKOBO,EI.CTBO npeaHa3HavyeHo asid crneunaimcTtoB, O3HaKOMIEHHbIX C MpaBn1iaMu
BbINMOJTHEHUA MOHTaXXHbIX pa6OT B 06nacTu Pa3nMYHOro aNEKTPOHHOIO U SJTEKTPUHECKOTO

060pyAOBaAHUS.

Ons o6ecnevyeHnss npaBuIbHOrO GYHKUMOHUPOBAHMA YCTaHOBKa U
HacCTPOMKa YCTPOMUCTBA AO/KHbI OCYLLECTBAATLCA KBanMPUUUPOBAHHBIMMU

cneuyunaiancCtamm

4 PeBu3ms N2 03 ot 26.10.2017




Bera TIM-11/PykoBOACTBO MO 3KCrlyaTaLmm @ BEEE

A B C O N w0 T

KoHBepTep Bera TI1-11 npegHasHayvyeH oas CYMTbIBAHUS MOKa3aHWM C YCTPOUCTB,
nmetowmnx nHTepdenc Tokosasa netna 4-20 MA, C NnocneayowmMM HakoMIeHNeM 1 nepenadven
3TOoM nHdopmaumm B cetb LORaWAN.

KoHBepTep MOXET ObITb NCMONL30BaH AN CHATMUS MOKa3aHWM C MO6bIX AaTYMKOB U
NPOMbILLIEHHOrO 060PYAOBaHUS C UHTepdencom 4-20 MA, TaKnx Kak TemnepaTypHble
[ATUYVKK, ATYUKM BNAKHOCTW, OATUUKM AaABEHMS.

KoHBepTep ABNSETCH aBTOHOMHbIM YCTPOMCTBOM M O6eCrneyrBaeT NMTaHne
NOAKIOYAEMbIX OATYMKOB HanpsxeHnem 24 B HemocpeacTBeHHO Yepes nHtepdenc 4-20 MA.

KoHBepTep Bera TI1-11 nmeeT ABa ANCKPETHbLIX BbIXOAA TUMA «OTKPbLITbIN KONNEKTOP» U
MOXET MCMNOJIb30BATHCSA B KAYECTBE YCTPOMCTBa yrnpasieHus. Kpome Toro, yCTpOMCTBO MMeeT
[Ba OXPaHHbIX BXOAA.

Puc. 1.1. BHewHun Bna koHBepTepa Bera TI1-11.

DNeMeHTOM NUTaHWUS AN KOHBEPTEPa CNYXXUT BCTPOeHHas 6aTapes éMkocTbio 6800
mMAh, paccumTaHHas Ha CpPOK cny6bl 4o 10 neT npm nepenaye AaHHbIX OANH Pa3 B CYTKMU.
Takke KOHBepTEpP MOXET PaboTaTb OT BHELHErO MCTOYHMKA MUTaHWA C HanpsxeHnem 10...36
B.

HacTpomka KoHBepTepa ocyllecTensetcs no USB ¢ nomoubio cneumnansHoro M0 «Vega
LoRaWAN KoHUrypaTop».

Ha 3TuKeTKe, pacnonoXeHHOM Ha nnate npuBeneHa MHopmaums, Heobxoammas Ans
perncrtpaunm yctpomcrsea B cet LoORaWAN:

e Device EUI,
e Device address,
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> Beaa Bera TIM-11/PykoBOACTBO MO 3KCMyaTaLmm

e Network session key,
o Application session key,
e Application EUI,
e Application key.
KpoMe TOro, pgaHHyro WHOOPMaUMIO MOXKHO nonydntb 4eped «Vega LoRaWAN
KOH®UrypaTop».

6 T PeBu3ms N2 03 ot 26.10.2017



Bera TIM-11/PykoBOACTBO MO 3KCrlyaTaLmm @ gceogg
OcHoOBHble
NHTepdenc TokoBas netns 4-20 MA 1
Bxonbl oxpaHHble 2
BbIxoObl TiNa «OTKPbITbIM KONNEKTOP» 2
USB-nopT na
Juana3oH pabounx TemnepaTtyp -40..4+85°C
LoRaWAN
Knacc yctponctea LoORaWAN Awnnn C
KonnyecTtBo kaHanos LoRa 16
YacToTHbIM NnaH EU-868, RU-868, npon3BObHbIN
Cnocob akTnBaumm B cet LORaWAN ABP 1 OTAA
[Mepmopn BbiIxO4a Ha CBSA3b 1, 6,12 nan 24 yaca
AHTEHHbIN pas3beM SMA
YyBCTBUTENBHOCTb -138 dBm

JanbHOCTb paanocCBs3un, B MIOTHOM FOPOACKOM A0 5 KM
3aCTpomkKe
LanbHOCTb pagnoCBs3n B CENbCKOWM MECTHOCTU A0 15 KM

BbixogHas MOLWHOCTb nepenaTtymka

0o 100 mBT (HacTpamnBaeTcs)

MNMuTtaHue

EMKOCTb BCTpOEHHOM 6aTapen

6800 MAY

Hanpq>+<eH|/|e BHELIHEro nntTaHm4

10..36 B

HanpsbkeHne nuTtanua nHtepdenca 4-20 MA

24 B

Kopnyc

Pa3mepbl kopryca

95 x 80 x 65 Mmm

CTeneHb 3aWmnThI KopnycCa

IP65

KpenneHne

CTSXXKaMM K onope, Ha DIN-penky,

KoHnBepTep Bera TT1-11 MOXeET 6bITb YCTPOWNCTBOM Knacca A nnum knacca C (no
knaccnoumkaumm LoRaWAN) n obecneumBaeT cnenyowm GyHKLUMOHAN:

o ABTOMaTMyecKast CMeHa Knacca ¢ A Ha C npu NOAKMOYEHNM BHELLHErO NNTaHUS

o noaaepxka ADR (Adaptive Data Rate)

o noaaepxka OTNPaBKM MaKeTOB C MOATBEPXKAEHMEM (HacTpamnBaeTCs)

o cnoco6 aktmBaumm OTAA, ABP (HacTpaunBaeTcs)

o Nepunoj BbIXxoa Ha CBsA3b - pa3 B 1 yac, pa3 B 6 4yacos, pa3 B 12 yacos, pa3 B 24 4aca
(HacTpanBaemblii)

O BHeOo4YepenHOW BbIXOZ Ha CBA3b NPU CpabaTbiBAHMM OXPAHHbIX BXOLOB

O W3MepeHMe BHYTPEHHEN TeMNepPaTypPbl YCTPONCTBA BCTPOEHHbBIM TEPMOAATHMKOM

O W3MepeHMe 3apsaa BCTPOEHHOW 6aTapeun B %

O YYBCTBMUTENIbHOCTL: A0 -138dBm
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OMUCAHWME KOHTAKTOB

(O] L

B
i [Boeee|wr 440 ©Cl|y

Puc. 3.1. PacnonoXeHre KOHTaKTOB Ha njaTte U nx o60o3HavyeHus.

KoHBepTep nmeeT 10 KOHTAaKTOB, NMOAPOBHOE ONMCaHME KOTOPLIX MPUBEAEHO B TabauMLe:

KoHTakT O603Ha4yeHWe Ha nnaTte OnucaHue
1 OouT_2 BbIxo[ Trna «OTKPbITbI KONNEKTOP» 2
2 OouT_1 Bbixon Trna «OTKPbITbIN KONEKTOP» 1
3 +VPWR BHewHee nuTaHme «+»
4 1 BHelLuHee NUTaHMe «-»
5 CL- 4-20 MA «-»
6 CL+ 4-20 MA «+»
7 COUNT_?2 OxpaHHbIM BXOA 2
8 1 3emna
9 COUNT_1 OxpaHHbIn Bxoa 1
10 1 3emns

Ona nopknouveHns oxpaHHbix BxogoB COUNT_1 n COUNT_2 ncnonb3ytoTcs KNEMMbI
«3emna» 8 u 10.

OxpaHHble Bxoabl Bera Tl1-11 no3BonstoT NOAKAOYATL LENM CO CAeayoWmMMm Tunamm
3aMbIKaOLLMX KOHTaKTOB:

- FEPKOH;
- MexaHn4eckKas KHOMKa;
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Bera TIM-11/PykoBOACTBO MO 3KCrlyaTaLmm @ BEEE
—J A B C O N 1©OT

- KOTKPbITbIN KONNEKTOPY.

|_|pl/l MNOAKMOHYEHNIN OXPaHHOIO BXO4a yCTpOﬁCTBO cneguT 3a ero 3amMblkaHmem. B C/iy4ae
3aMblKaHMA OXPaHHOIoc BXoda, yCTpOl7ICTBO OoTrnpaBnde€T B CE€Tb BHEO4YepeaHOE cooblleHne ¢
CUIrHanom TpeBOrn.

Ong NOAKMOYEHUS BHELWIHEro patymka C uHTepdencom 4-20 MA  UCNONb3yOTCH
KOHTakTbl CL+ n CL-.

° B uendax skoHoMuu pecypca 6aTtapem Mpu BbIMOJHEHMN OMNpPOCa

[} Aatumnka «4-20 MA» nuTatowee HanpsxeHue 24 B nopaértcsa Ha Bpems
He 6onee 5 cekyHpA. 3a 3TO BpeMs JAaTUYNK AONMKEH YCNeTb BKIIOYMUTHLCS
N YCTaHOBUTb COOTBETCTBYIOLUUNA N3MEPSIEMOMY MapaMeTpy TOK

Boixogabl Bera Tl1-11 pa6oTatloT MO MPUHUWNY «OTKPbLITbIM KOMANEKTOP» U  MOTyT
MNCMONb30BaTbCS ANS YNPABAEHUS BHELLUHVUMUM YCTPONCTBAMU, HaNpUMEpP S1EKTPOMEXaHUYECKNE
KpaHbl, OCBelleHWe, CUMpeHa U TakK panee. Harpy3ouHass CNOCOOGHOCTb KaXAOro BbIXOAA
cocTtaBnset 2A.

PeBun3msa Ne 03 ot 26.10.2017



> Beaa Bera TIM-11/PykoBOACTBO MO 3KCMyaTaLmm

MEPBbIM 3ANYCK

KoHBepTep Bera Tl1-11 MOXeT NMTaTbCs Kak OT BHELWHEro MCTOYHMKA NUTaHWS, Tak U OT
BCTPOEHHOM 6aTapen. Jns paboTbl OT BCTPOEHHOW 6aTapen HEOHBXOANMO NOAKNOUYUTL Pa3bEM
6aTapeu K pasbeMy NUTaHUS Ha nnaTe.
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KoHeepTep Bera Tl-11 noaaepxvBaeT ABa cnocoba aktmeauum B cetn LoRaWAN — ABP
n OTAA. BbibpaTb OOMH M3 CNOCOH6OB MOXHO C MOMOLbK nporpammbl «Vega LoRaWAN
Configurator» (cm. pasaen 4).

1. Cnoco6 ABP. lMocne HakaTus Ha KHOMKY 3amyCka, YCTPOMCTBO Cpa3y HaudMHaeT
pPaboTaTh B peXnme «AKTUBHbBINY.
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2. Cnoco6 OTAA. lMocne HaaTus Ha KHOMKY 3anycka, YCTPOMCTBO OCYLLECTBUT Tpu
NOMbITKM MNPUCOEOAMHEHNS K CeTW B 3a4aHHOM Mpu HACTPOMKe 4YacTOTHOM nnaHe. [lpu
NONYyYEHUN MOATBEPXKAEHUS akTmBauum B ceTn LoRaWAN, yCTponcTBO noaacTt CurHan
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Bera TIM-11/PykoBOACTBO MO 3KCrlyaTaLmm BEEE

A B C O N w0 T

MHAOMKATOPOM (CBeYyeHMe B TeueHue 5 cekyHn) u nepenaeT B pexmm «AKTUBHbINY». Ecnn Bce
MOMbITKN OKaXXyTCS HeYyAauYHbIMWU, KOHBEPTEP CHOBA NMepenaeT B pexxmm «Cknagy.

MepeBecTV YCTPOMCTBO M3 «AKTMBHOrO» pexmma B pexmm «Cknag» MOXHO npwu
MOMOLLM ASIUTENBHOIO HaXaTMs Ha KHOMKY 3anycka (6onee 5 cekyHa).

Mepep npucoeamMHeHMeM yCTPOMCTBA K CeTH, y6eauTecb B TOM, YTO B
ceTb BHeCeHbl €ero perucTtpauuoHHble paHHble — Device EUI,
Application EUI u Application Key ana OTAA, nu6o Device address,
Application session key n Network session key ans ABP

MOAKNOYEHWUE BHELWHUX YCTPOWUCTB

VicnonHuTenbHble YCTPOMCTBA MOAKIOYAIOTCS K KOHBepTepy 4vepes Bbixoabl OUT_1 un
OUT_2 (c™m. puc. 3.1), koTopble UMetoT TUN «OTKPbITbIN KONTEKTOP».

[ J
2 JonycTnmas Harpy3Kka Ha Kaxkabi undposon Bbixod 200 MA

[lna yBenuyeHus Harpyskm Ha BbIXOAbl YCTPONCTBA, HEOH6XOAMMO MCMNONb30BaTh BHELLHEE
pene. Cxema NoaknoveHus pene npneeaeHa Hmxe.

+(12...30)B

<

ouT_1

JAN

Owog Ha npamoid Tok 1A un
o6parHoe HanpAaXeHue He meHee 50B

Puc. 3.2. CxeMa NOAKIOYEHNS pene Ha BbIXOA TUMa «OTKPbITbIN KonnekTop» OUT_1.
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NOAKNKOYEHWE MO USB

Yctponcteo Bera TI1-11 MOXeT HacTpamBaTbCA MNP MOLAK/IKOYEHUN K KOMMbIOTEPY MO
USB ¢ nomoubto nporpammsl «Vega LoRaWAN Configurator» (cm. pasgen 4).
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Puc. 3.3. PacnonoxeHune USB-nopTa Ha nnaTte.

MNepen NepBbIM NOAK/MOYEHMEM YCTPOMCTBA K KOMMbIOTEPY HEOHXOAMMO YCTAHOBMUTH
apameep ang COM-nopTa stsw-stm32102, KOTOpbIM MOXHO CKavaTb Ha CanlTe iotvega.com.
Mocne 3anycka ncnonHsemoro ¢arna VCP_V1.4.0_Setup.exe NnosBMTCS OKHO YCTaHOBLLMKaA:

i-'.%l Virtual Com port driver V1.4.0 - InstallShield Wizard 5'

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. Ta continue, dick Mext.

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

Cancel |

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

12 PeBu3ng N2 03 o1 26.10.2017
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A B C O N 1©OT

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 |

Mocne HaxaTusa Finish opanBep rotTos K paboTe, - MOXXHO MOAKKOYaTh YCTPONCTBO MO

= Back

USB.

PeBun3msa Ne 03 ot 26.10.2017 13
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Bera TIM-11/PykoBOACTBO MO 3KCrTyaTaLmm

Mporpamma «Vega LoRaWAN Configurator» (nanee — koHdwurypatop) npegHasHavyeHa

ANs HACTPOWKM yCcTpomncTea Yepes USB.

KoHdurypatop mmeeT ABa pexmma paboTbl — «[lpocTom» n «3IkcnepT». B pexume

((HpOCTOVI» AOCTYrMHbl TOJIbKO OCHOBHbIE HaCTpOl7IKI/I,

B PeXMMe «IKCMepT» OCHOBHblE

HaCTPOWMKW, paclUMpPEHHbIE HACTPOMKM U BO3SMOXHOCTb MPOBEPKM 30HbI MOKPbLITUS CUrHana oT
6a30BbIX CTaHUMN. [lanee paccMaTpmBaeTCs paboTa NPOrpamMmbl B pEXMME « DKCNEPTY.

MHTEP®ENC NPOTPAMMbI

Mporpamma «Vega LoRaWAN Configurator» He TpebyeT ycTaHoBKW. [lpu 3anycke
NCNoNHAeMoro Garna NoaBAIeTCs OKHO PaboTbl C NporpamMmmon (puc. 4.1).

4 Bera LoRaWAN kondmrypatop

BE2a

A B C O NMn W T
Pesxtm:

3KcnepT =
Moaene ycTpoiicTEa
Bera Tr-11 =

3 MoakmouMTECA

X OTKMOUMTLER

Q¥ NonyumTe HacTpoiiku

o TpMMEHUTE HACTPOlikN

Ill.HH(bODMELIMﬂ L_{_::RaHatrpoﬁm LoRaWaAN ﬂTBeraTI'I-ll

laHHeie anA ABP
Device address:
Application session key:
Metwork session key:

WropMaLwa of ycTpoiicTee

Moaene ycTpoiicTea:
Bpema ycrpoiictea (UTC):
Bepaowa MO:

1} 06HOBNTE MpowmEy

BelBoa ycTpoicTEa

[OaHHele ana OTAA
Device ELL:
Application EUT:
Application key:
WHopMaLma o ceTi
CTaTyC NPUCOEAMHEHMA:
Device address:

() MprcoeanHnTLER K caTh

YacToTHbIH NnaH

Join kaHan 1:

Join kaHan 2:
Join kaHan 3:
YacToTa RX2:

MpoBepKa NOKPLITHA
Ka4ecTso curHana:

Buammeix BC:

() MpoBepka nokpeTa

=10l x|

Aseik: Russian ™

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

MeHiO cneBa MNO3BONSIET MEPEKIOYATLCH MEXAY PexXmMMaMm paboTbl MPOrpaMmbl
«[lpocTom» n «2KCnepT», BblIOMPATb MOAEb YCTPOMUCTBA, OCYLWECTBAATb MOAKIOYEHUNE K
YCTPOWCTBY UM OTKIKOUNTLCS OT HEro, NONyYaTb U MPUMEHSTb HACTPOMKM.

OKHO nporpaMmmbl COOEPXKUT TPWU BKIAAKM — MHPOpMaumsa, HacTponkm LoRaWAN um

HACTPOWKKM YCTPONCTBA.
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Bera TIM-11/PykoBOACTBO MO 3KCrlyaTaLmm @ BEEE

A B C O N w0 T

B npaBOM BepXHEM YNy HaxOANTCS MEHIO BbI6Opa A3bIKa.
MNOAKIIOYEHUE K YCTPONCTBY

Ona nogkntovyeHns K yCTpOVICTBy HEOH6XOAMMO BbIMONMHNTD cnegyroune warun:

1. ToaknounTtb USB-Kabenb K yCTPOMUCTBY.
2. 3anycTtuTtb nporpammy «Vega LoRaWAN Configurator».
3. HaxaTtb KHOMKY «[1OAKIIOUYNTLCA» B MEHIO C/EBA.

[MporpamMmma aBTOMATUYECKM pacnoO3HaeT TUM YCTPOWCTBA, U MEHIKO BbIBOPaA YCTPOMCTBA
CTaHET HEeaKTVBHbIM.

ST=IE

B E a a IlI.HH(‘bODMELlMﬂ L-{EIIRaHav:rpoﬁm LoRaWaAN T”Bera TM-11 Asbik: Russian ~

A B C O N W T

laHHeie anA ABP lanHbie anA OTAA YacToTHEIA NAaH
Pesxtm:
SknepT - Device address: 00620740 Device EUL: 3530373578375915  Join kaHan 1: 868100000
Mogens yeTporicTsa Application session key: 48001200353037353037471565677E4A  Application EUL: 7665676174703131 10N Kawan HELEEIL
Bera T-11 Join kaHan 3: 868500000
= Network session key: 30374715353037354800120078375915 Application key: 7837551500000000783755151D50275F YacToTa RXZ: 369525000
J MoAKMOUMTECA
WrdopmaLwma of yeTpoiicTee WHdopMaLma o ceTk MpoBEpKa NoKPEITHA
X OTrmouMTECR
Mogenb ycTpoicTsa: Bera T-11 CTATYC NPMCORANHEHMS: He B ceTi KauecTso curHana: u|]|:|[|[|
Bpema ycrpoiicTea (UTC): 15.09,2017 06:04: 24
Bepaua MO: VEGA M-BUS-10.5  Device address: 00000000  Buawmbix BC: 0
o} 06HOENTE NpowMEKy () MprcoeantnTbea K caTh () Mposepka nokpeTha

BelBoa ycTpoicTEa

StartTx on freq: 868,300

WARNING: FAST_TIME ENABLED
------------ -Start join procedurg---—-——--
StartTx on freq: 868,100

tDone

StartRx

rxTimeOut

StartTx on freq: 868,100

tDone

StartRx

rxTimeOut

StartTx on freq: 868,100

tDone

StartRx

rxTimeOut

JOIN fail after 3 retries

------------ -Go to storage mode-——--—--—

Q¥ MonyunTs HacTpoiikn

o TPMMERMTE HACTPOKM

Puc. 4.2. TloakntoyeHne K yCTPONCTBY.

Ins  CcunTbiIBaHMA HACTPOEK C  YCTPOMUCTBA HYXHO HaXaTb KHOMKY «[lony4ynTb
HaCTPOWMKM», 1O STOFO MOMEHTa B MporpaMme 6yayT OTOOPaXaTbCs HACTPOWKM MO YMONYAHMIO
NN C NOCNeAHEro NOAK/IIOYEHHOIO YCTPOWCTBA.

[Mocne BHeCEHUS HEOOXOAMMBIX M3MEHEHMA B HACTPOWMKM, CnedyeT HaxaTb KHOMKY
«[1IPUMEHUTb HACTPOWKM» U TOMbKO MOTOM OTKAKYATbCS OT YCTPOMCTBA KHOMKOW
«OTKNOUYNTHCAY.
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@ Beaa Bera TIM-11/PykoBOACTBO MO 3KCrTyaTaLmm
\—) A B C O N0 1©OT

BKINTAOKA «MHOOPMALUNA»

Bknagka «/Hpopmauua» oTobparkaeT MHPOPMaLUMO 06 YCTPOWCTBE, €ro TeKyllee
COCTOSIHME, a TaKXe OaHHble, HeobxoaMMble Oas pernctpaunm yctpomctea B LORaWAN cetum
(puc. 4.3).

||| MHbopraLsa LF_!:Ra HacTpoiiki LoRaWAN 1“ Bera TM-11 Azeik:| Russian =

JanHeie ans ABP JanHbie ana OTAA YacToTHBIA nnaH

Device address: 00620740 Device EUL: 3530373578375915 Join kaHan 1: 8558100000
Join kaHan 2: 855300000
Join kaHan 3: 858500000
YacToTa RXZ: 859525000

Application session key: 480012003530373530374715656 77E4A Application EUL: J665676174703131

Metwork session key:  30374715353037354800120078375915 Application key: 7337551500000000783755151050275F

WHbopmaLuma of ycTpoicTee WMHbopMaLMA 0 cETK MpoBEpKa NoKPBITMA

Moaens yCTporcTES: Bera Tr-11

Bpema yorpoictea (UTC): 15.09,2017 06:05:23
Bepoua MO: VEGA M-BUS-1 0.6 Device address: 00000000 Buaumsix BC: 0

CTaTyc NPUCoeaMHEHWA: He B ceTi Kauecreo cirHana: |:||]|:|[|I]

L 00HOBTE MpoWHBKY () MpHCDEAMHUTLCH K CETH (i) MpoBeEpKa NokpLITHA

BriBoa yCTpoicTEa

StartTx on freq: 868,300

WARNING: FAST_TIME ENABLED
------------ -5tart join procedure--------—--—-
StartTx on freq: 868,100

twDaone

StartRx

rxTimeQOut

StartTx on freq: 868. 100

tDone

StartRx

rxTimeQut

StartTx on freq: 868. 100

txDone

StartRx

rxTimeOut

JOIN fail after 3 retries

------------ -G0 to storage modeg--—--—---—------

Puc. 4.3. Bknagka «MHbopMaums».

OaHHble ana ABP — oTo6paxaloTcs AaHHble, HeOoOXoAaumble Ans perncrpauum
ycTpomncTsa B ceTn LoRaWAN B pexunme akTmBaumm ABP (Activation By Personalization).

HDaruble pna OTAA — oOTOOGpaxkatoTCs AaHHble, HeobxoAuMble ANs perncTpaumm
ycTpomncTsa B ceTn LoRaWAN B pexunme aktuaumm OTAA (Over The Air Activation).

YacToTHbIM NnaH (He OTo6paxkaeTcs B pexmnme «[1pOoCTOM») — MOKa3biBAET YacCTOThl
JOIN-kaHanoB “ BTOPOro MPMEMHOIO OKHa. DTW 4aCTOTbl MOXHO WM3MEHWTb BO BKIaAKe
«Hactpowkn LoRaWAN» npu BbibOpe YaCTOTHOTO MaHa.

NHpopmaumna o6 yCcTponcTBe — KOHOUIypaTop CUMTbIBAET MHPOPMALMIO O MOAENM
YCTPOWCTBa, €ro MnpoOLWMBKE K aBTOMATUYECKM KOPPEKTUPYET BpeMs YCTPOWCTBA Mpw
NOOKIOHYEHNU K HEMY.
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O6HOBNTb MNPOLWMBKY — MO3BOASET Bbl6paTh dall MPOLWMBKM C XECTKOro AMUCKa
KOMMbIOTEPA W OCYLWECTBUTb €ro 3arpy3ky B YCTPOMCTBO. [lO 3aBeplleHUMM 3arpysku
YCTPOMUCTBO OTKJIKOYUTCS OT KOHOUTYpaTOpa aBTOMATUYECKU. AKTYaslbHYO BEPCUIO MPOLLUMBKMU
YCTPOWMCTBA MOXXHO CKa4yaTb C canTa iotvega.com.

OBHOEAEHWE NPOLUNEKKA

MNepenaqa NPoWMEKH. ..

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

MpucoeamMHNUTLCA K CeTU — BbINOAHAET npucoeanHerne kK cetm LoRaWAN BbiGpaHHbIM
paHee crnocobomMm ABP mnn OTAA. Ecnm yCTPOMCTBO yXKe MOAKMOYEHO K CeTu, MPOU3ONAOET
nepenoakIto4YeHme.,

lMpoBepka NOKpbITUA (He OTOb6paxaeTcs B pexume «[pocTom») — npu HaxaTuw,
ycTtponcteo otnpasnseT B LORaWAN ceTb cneuuvanbHbii CUrHaN, B OTBET Ha KOTOPLIN CETb
COOb6LLAET eMY KONMMYECTBO 6A30BbIX CTAHLMMN, MPUHSABLLUNX AAHHbIM CUFHAN M KA4eCTBO CUTHaNa.
JlaHHas KHOMKa paboTaeT TONbKO KOraa yCTPOMCTBO MPUCOEAUHEHO K CETU.

MpoBepka NOKPEITHA
Ka4ecTeo cMrHana: ..lll

Buammex BC: 2

() Mposepka NoKkpLITHA

BbiBOA ycTpomncTBa (He oTo6paxaeTcs B pexxmme «[1poCTom») — MOHUTOPUHI COCTOSIHUS
YCTPOMCTBA, BCE CO6bLITUS B PeaNbHOM BPEMEHM BbIBOAATCS Ha SKPaAH.
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BK/AOKA «<HACTPOWKWM LORAWAN»

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

Bera TIM-11/PykoBOACTBO MO 3KCrTyaTaLmm

MO3BOJIAET BbINOJIHUTb

HACTPOWKY  pPa3NYHbIX

III.HHdJOpMELMH LERaHECI'pOﬁKH LoRaWAN ﬂTBeraTl'I-ll

YECTOTHEIA NNaH:

Crocof akTHBALM B CETH:

3anpawnsaTh NoATEEMHAEHNE:

ABTOMaTHHECKDE YNIPEBNEHWE CKOPOCTHIO!

OTKPLIBATE NEPEOE MPUEMHOE OKHO Yepes:

Sagep#ra 1Ha NoATEEMHAEHHE NPUCOSAMHEHWA K CETH!
KonM4ecTBD NepenoETOPOE NaKeTa:

MOLWHOCTE NEpeaaTHMKE!

CKOPOCTE NEPEASqM:

EL_868 -

OTAA
Bes noaTEepAEHHA
Brn

1 cexyHaa

5 cexyHa

1pas

14 dBm

DRO SF12 BW125

MaMeHuTE

Azbik:| Russian ™

Puc. 4.4. Bknagka «Hactpownkn LoRaWAN».

YacToTHbIM nnaH — nossonseT BbibpaTb RU-868, EU-868 wnwn 3amaTb mpou3BO/IbHbIV

YaCTOTHbIN MNaH.

YacToTHBIA MNaH:

RU_888

MpoKzBONEHEIA

HM3MEHMTE

KonBepTep BEIA TI1-11 noanep)xmeaeT cnefytolime 4acTOTHbIE MAaHbI:

YacToTHbIN NnaH KaHan YacToTa Moaynsauuns
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
2 864.7 MultiSF 125 kHz
RU-868
864.9 MultiSF 125 kHz
RX2 869.05 SF12 125 kHz

Mpown3BOAbHbIN

3a0aéTcs BPYyUHY!HO

B yacTtoTHbIx mnaHax EU_868 n RU_868 no yMonyaHMO aKTWBHbI TOIbKO 3 KaHasa, Ha

KOTOpPbIX YCTPOMCTBO OTMNpaBAseT 3anpochl

Ha npuncoegnHeHmne K CeTu

(Join-KaHanbl).

OcTanbHble KaHasbl, KOTOpPble YCTPOMCTBO AO/MKHO MCMOJIb30BaTb MOryT 6biTb NepenaHsbl
ceteBbiM LORaWAN cepBepom BO BpeMs NpoLefypbl MPUCOeANHEHNS YCTPOMCTBA K CETW.

18
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Mpwn BbIGOpe B none «YaCTOTHbIM MNnaH» 3HaYeHUs «[1POU3BOJbHbLIN» HEOOBXOAMMO
BPYYHYIO MPOMNMCaTh 4YaCTOTbl, KOTOPbIE YCTPOMCTBO OYAET MCMOMb30BaTh. [N 3TOro HY»XHO
Ha)aTb KHOMKY «/I3MeHUTb», MOSABUTCSH OKHO pPefaKTUPOBaHMS YaCTOT KaHaIOB:

MNpon3BoNbHbIA YACTOTHLIA NNaH

YacToTa join kaHana 1 (M) 0 YacToTa kanana 9 (M) ]
YacToTa join kanana 2 () 0 YacToTa kanana 10 (M) ]
YacToTa join kanana 3 () 0 YacToTa kanana 11 (M) ]

YacToTa kaHana 4 (M)
YacToTa kanana 5 (M)
YacToTa kaHana & ()
YacToTa kanana 7 ()

YacToTa kaHana 8 ()

YacToTa kaHana 12 (M)
YacToTa kanana 13 (M)
YacToTa kaHana 14 (M)
YacToTa kanana 15 (M)

YacToTa kaHana 16 (M)

]

YacToTa BTOpOro MPUEMHOro OKHa |I3I| CrkopocTh BToporo npuemHoro okHa | DRO =

JlaHHbIM YaCTOTHbLIM NAaH NO3BONSET 3a4aTb A0 16 KaHANOB, a TakXKe YaCTOTY U CKOPOCTb
BTOPOro NMPUEMHOTO OKHa.

MepBble TpU KaHana UM BTOpOEe MNPUEMHOE OKHO Heo6XxoAuMO
HacTpouTb B O6s3aTeNlbHOM TMopsAKe, WHaye MNpPOU3BOJIbHbIN
YaCTOTHbI NNaH 6yaeT cYMTaATbCA NYCTbIM

Cnoco6 akTuBaumu B ceTu — BbIbOp crnocoba akTmeaumm ABP nnmn OTAA.

Cnocof aKTHBALWM B CETM:

ABP

3anpawmnBaTh NOATBEPXKAEHME — MPU BbI6GOPE OTMNPaABKM MakeTa C MOATBEPKIEHMEM,
YCTPOWCTBO 6yAET NOBTOPSATb OTMPABKY MakeTa A0 TeX NOp, MOKa He NONYyYMUT NOATBEPKAEHNE
OT cepBepa, MM60 NOKa He 3aKOHYMTCS «KoNM4yecTBO NepenoBTOPOB NakeTa» (CM. aanee).

C noaTeeQ# A EHHEM
Bez NoATEERHOAEHWA

ABTOMaTM4yeckoe ynpasneHne ckopocTbio (ADR) — paHHag onuua akTuMBMpyeT B
YCTPOWCTBE aJrOpPUTM aBTOMATUYECKOro YrpaB/IEHUS CKOPOCTbIO MNepefadn AaHHbIX CO
cTopoHbl cet LoRaWAN. HYem Bbile KayeCTBO MPUHMMAEMOroO CeTblo CUrHana, TeEM Bblle

CKOPOCTb 6y,£l,eT YCTaHaBJ/IMBATbCA Ha yCTpOVICTBe. ,D,aHHyPO ornuuK PeEKOMEHAYETCA BK/KOYATb
TOJIbKO Ha CTaUMOHapPHO YCTaHOB/EHHbIX yCTpOPICTBaX.

3anpalKnBaTb NoATEEPHASHHE:
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ABTOMaTHYECKOE YNPaBNEHWE CKOPOCTEHD:
Beikn

OTKpbiBaTb NEpPBOE MPUEMHOE OKHO 4Yepe3 (He oTobparkaeTcsl B pexunme «[pocTomn») —
33[a€T BpeMs, Yepes KOTOpPOe YCTPOMCTBO OTKPOET NepBOe NPUEMHOE OKHO NOCe nepenaydn
ouyepeHOro naketa. Bropoe npnémHoe OKHO BCerfga OTKPbIBAETCS yepe3 1 cekyHAy nocne
nepBoro.

1cekyHaa
2 cekyHAbI
3 CeKyHAakI
4 CeKyHAabI
5 cexyHa

CTEPLIEETE NEPECE MPUEMHOE OKHO Yepes!
7 ceKyHa

8 cexyHA

9 CceKyHA

10 cekyHAa
11 cexkyHA
12 cekyHA
13 cexyHa
14 cekyHA
15 cekyHAa

3apepxka 1 Ha noaTBepXAEHME NPUCOEANHEHUS K CETU (HE OTOOPAXaAETCs B pexXmme
«[MpocTom») — 3a4aéT BpemMs, Yyepe3 KOTOpPOEe YCTPOMCTBO OTKPOET MepBOE MPUEMHOE OKHO
AN NOoayYeHus NOATBEPXAEeHMS npucoeamHeHus Kk cetun LoRaWAN. BTtopoe oOKHO Bceraa
OTKpbIBaeTcs Yepes 1 cekyHAy nocne nepBoro.

1cekyHoa
2 cexyHAbI
3 CEKYHARI
4 CeKyHAbI
5 cexyHa

O CeKyHA

7 CeKyHA

3anep#ka 1Ha NoATESpHAEHWE NPMCDEAMHEHKMA K CETH!
9 CceKyHA

10 cexyHa
11 cekyHA
12 cekyHA
13 cexyHA
14 cekyHA
15 cekyHA
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KonnyecTtBo nepenoBTOPOB NakeTa (He oTob6paxaeTcs B pexunme «[lpocTtom») — ecnm
dYHKLUMS «3anpalumBaTb NOATBEPXKAEHNE» OTKOYEHA, YCTPOMCTBO NPOCTO 6yAeT OTNpaBnaThb
KaXAbl MakeT CTOJIbKO pa3, CKOJIbKO YKa3aHO B AaHHOM HacTpomke. Ecnm «3anpawvBaTb
NOATBEPXAEHMEY BKJOYEHO, YCTPOWCTBO OyAeT OTNPaBaAdTb MaKeTbl MOKa He MOoayyuT
NOATBEPXKAEHME WM MOKa HE OTMNPaBUT CTONbKO MAaKEeTOB, CKOJIbKO YKa3aHO B AaHHOWM
HaCTpoOWKe.

1pas
2paza
3 paza
4 paza
5pas
o pas
7 paz
KonM4ecTED NEpENoETOPOE NaKeTa:
9 pas
10 pas
11 pas
12 paz
13 pas
14 pas
15 paz

MowHoCTb NepepaTymka (He oTobparkaeTcs B pexume «[1pocTon») — perynupyeTcs
MOLLHOCTb NepefaTyMka YCTPOWCTBa Mpu oOTnpasBke naketoB B ceTb LoORaWAN. [aHHasd
HaCTPOWKa MOXeT 6bITb USMEHEHA CETHIO.

2dBm
5 dBm
& dBm
14 dBm
20 dBm

CkopocTb nepepayum (He oTob6parkaeTcs B pexmme «[1pocTom») — perynmpyercs
CKOPOCTb Mepenayun, Ha KOTOPOM YyCTPOWCTBO 6yaeT nepefaBaTb nakeTbl B ceTb LORaWAN.
[laHHas CKOPOCTb MOXET 6bITb U3IMEHEHA CETbIO, eCNK BKAOYeH anroputm ADR.

DROSF12 BW125
DR15F11BwW125
DR2 SF10 BwW 125
S—
DR4 5F3 BW125
DRSS SF7 BW125
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BKJTAOKA «BETA BETA TI-11»

Bknagka «Bera TI1-11» coaep»XXmnT HaCTPOMKM NOAKTOYEHHOIO YCTPOMCTBa (puc. 4.5).

I||.L1Hd:-0|:-naulrlq L:&‘;l:RaHacrpoﬁm LoRaWAN “TEeraTl'I-ll Azeic:| Russian +

Tekylee cocToAHME

TemnepaTypa:
3apAa baTapeu:
Knacc ycTpolicTEaS:

HacTpoliki oXpaHe!

CTNpPaENATE TPEBOWHOE CooBWeHHe No Bxody 1 mpK: Pa3MBIKEHWH v

OTNpaENaT TPEBOMHOE CO0DWEHWE No BXOAY 2 MpK: 3AMBIKEHWW M DASMBIKEHAN v
HacTpoliki nepeaaqdy NokasaHuiA

Mepuoa Nepeaaqm AaHHLIX: 24 vaca hd

Puc. 4.5. Bknagka «Bera TT1-11».

Tekyliee COCTOAHME — OTObGpaXKaeT TeKyluMe napamMeTpbl YCTPOMCTBA — BHYTPEHHIOK
TemMnepaTypy YCTPOMCTBA, 3aps 6aTtapen 1 Knacc yCTPONCTBA.

HacTponkm oxpaHbl — NO3BOASET BbINOJHUTL HACTPOMKM OXPaHHbIX BXOA40B. CoobLueHmne
O TpeBore (CM. pa3gen 5, nakeT 2) MoXeT oTnpaBnaTbcs B ceTb LORaWAN Kak npu 3amMblKaHUN
OXPaHHOW Lienu, Tak U NPU PasMbiKaHUK, a TakKe B 060MX cinydasx. MakCMmanbHas BO3MOXHas
4aCTOTa OTMNPAaBKM TPEBOXHbIX MakeToB — pa3 B 10 cekyHA.

HacTporkm nepepaum nokasaHUM — nMepuon nepefavnm mnaketa C  TeKyLWMMU
nokasaHumsMu (cMm. pasgen 5, naker 1).
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Mopsaok cnepoBaHus 6anT little endian. Mpu nprneme n oTnpaBke AaHHbix Bera TI1-11
ncnonbsyet LoRaWAN noprt 2.

BEFA Tr-11 NEPEAAET MAKETbHI CIEAYIOWNX TUMOB

1. MakeT C TeKylWMM COCTOSIHMEM, MepenaeTcss perynsapHO C 3adaHHbIM B HaCTPOMKax
NHTEepPBaNOM, NM6O MO 3anpocy

Pa3mep B 6anTtax  OnucaHme nons Tun oaHHbIX
1 6anT Twn naketa (&ns gaHHOro nakeTta = 1) uint8

1 6anT 3apsa 6aTapewu, % uint8

1 6anTt 3Ha4YeHMsT OCHOBHbIX HACTPOEK KOHBepTEpa (bLUToBOE Nosne) uint8

1 6anT TemnepaTypa BHYTPU KOpnyca U3aenms int8

1 6anTt MpuynHa nepeaym naxkeTa uint8

1 6anT CocTtosHue Bxoaos/Bbixogos TI1-11 uint8

2 6anTa I3MepeHHbI TOK YCTPOMCTBa «TOKOBas NeTas» (B MA uintl6

YMHOXeHHbIN Ha 100)

PacwmdpoBka 6UTOBOrO NoAs «3Ha4eHMsE OCHOBHbIX HACTPOEK»

BuThbI OnucanHve nong

0 6ur Tun aktmaumm 0 - OTAA, 1 — ABP

16ur 3anpoc noareepxaeHns naketos 0 — BbIK/OYeH, 1 — BKIOYEH
2,3 6uT Mepuopn Bbixo[a Ha CBA3b:

|2==0|3==0| - 1 yac
|2==113==0| - 6 yacos
|2==0|3==1| - 12 yacos
|2==1|3==1]| - 24 vaca

4 6uT peseps
56ur peseps
6 6uT peseps
7 6UT pe3epB
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Koabl nons <<|_|pl/l‘—ll/IHa nepenadn rnakeTa»

Koa 3HayeHue

0x00 MNepenaya nakeTa NoO BpEMEHU

0x01 Mo cpabaTbiBaHWIO OXPaHHOro Bxoaa 1
0x02 Mo cpabaTbiBaHWIO OXPAHHOIO BXOAa 2
0x03 M3MEeHNNOCb COCTOSIHME BHELLHEro NUTaHMs

Pacwmndposka 6MToBOro nons «CocTosHMe BXOLOB/BbIXOLOBY

byThl OnuncaHme nons

0 6uT MutaHue (0 — 6aTapenHoe, 1 - BHellHee)

16uT OxpaHHbi Bxoa 1 (0 — pa3oMKHYT, 1 - 3aMKHYT)
2 6UT OxpaHHbI Bxof 2 (0 — pa3oMKHYT, 1 - 3aMKHYT)
3 6uT Bbixon 1 (0 — BbIkftoYeH, 1 - BK/IOYEH)

4 6ut Bbixon 2 (O — BbIkNto4veH, 1 - BKIOYEH)

56ut pe3eps

6 6uT pes3eps

7 6UT pe3epB

2. [akeT, nepegaBaemblv MO U3MEHEHUIO COCTOAHMS Bbixogos OUT_1 n OUT_2

Pasmep B 6amTax OnwucanHune nons
1 6anT Twvn nakeTa (Ans gaHHOro nakeTa = 5)
1 6ant 3apsan 6aTapeu, %
1 6ant Homep Bbixoaa (1 nnu 2)
1 6anT Tekyllee cOCTOSIHME BbIxoAa («1» — BkAtoYeH, «0» - BbIK/IIOYEH)
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KOHBEPTEP BETA TMN-11 NPUHUMAET NAKETbI CIEAYIOWUX TUTMOB

1. 3anpoc TeKkyLmx NoKasaHnM

Pasmep B 6anTax Onncanue nons
1 6ant Tun nakeTa, 419 4aHHOro nakeTa = 2

[Mpn nonyyeHnn paHHOro naketa, Tl1-11 coBepwuT BHeoYepegHOEe U3MepeHume
NOKa3aHWM NOAKMOYEHHOMO AaTYMKA M NepenacT NakKeT C TEKYLLUMM COCTOSIHMEM.

2. KomaHgaa BKNOYEHUS BbIXOAa

Pasmep B 6anTax OnucanHue nons

1 6anTt Twn nakeTa, ANs JAaHHOroO nakeTa = 3

1 6anT Homep Bbixoga (1 - 2)

1 6anT Bpemsa B cekyHaax (1 - 255), Ha KOTOpoe Hy>XHO 3aMKHYTb Bbixoa (0 —

3aMKHYTb HaBceraa)

[Mpu nonyyeHnn gaHHoOro naketa, TT1-11 3aMKHeT COOTBETCTBYIOLLMI BbIXOL U Nepenact
nakeT C TEKYLUMM COCTOSHMEM

3. KomaHpa BbIK/HOYEHMS BbiXOaa

Pa3mep B 6anTax Onucanue nons
1 6aI;IT Twvn MNakKeTa, ANd OaHHOIo NnakeTa = 4
1 6ant Homep Bbixoaa (1 - 2)

[Mpyn nonyvyeHun paHHOro naketa, T[11-11 pasoOMKHET COOTBETCTBYIOLWMM BbIXOL W
nepenacT NakeT C TEKYLUMM COCTOSIHUEM
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> Beaa Bera TIM-11/PykoBOACTBO MO 3KCMyaTaLmm

YcTpowncTta Bera TI1-11 fonHbl XPaHUTHCS B 3aBOACKOWM YMaKOBKe B OTarJiMBaeMblX
nomelleHmax npm Temnepatype ot +5°C go +40°C 1 OTHOCUTENbHOM BNAXXHOCTU He Bonee

85%.

TpaHCNOPTMPOBaHME YCTPOMCTB AOMYCKAETCA B KPbITbIX FPY30BbIX OTCEKAX BCEX TUMOB
Ha Ntobble paccToaHua npum Temnepatype ot -40°C go +85°C.
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7 KOMIMJEKT MOCTABKHA

YcTpowncTBo Bera Tl1-11 nocTtaBnseTcs B cnenytollen KOMnaeKTaumm:

KoHeepTep Bera TI1-11 — 1 wr.
AHTeHHa LoRa — 1 wrT.
BUHT 3x16 — 6 WrT.

MacnopTt — 1 wr.
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=
— AB C O N K T
=

[apPaHTUMHBIM CPOK Ha YCTPOWCTBO cocTasngeT 5 net co gHa npogaxu munm 20 000
OTNPAaBNEHHbIX YCTPOMCTBOM NAKeTOB, B 3aBMCUMOCTW OT TOrO, YTO HAaCTYMUT PaHbLUE.

M3roToBuTENns 0O6A3aH npeanocCtTaBnTb yCayrm no peMOHTY UM 3aMEHWTDL BblleLlee N3
CTpo-d yCTpOVICTBO B TeyeHune BCero FapaHTI/IVIHOFO CpOKa.

[MoTpebuTens 0b6s13aH CO6NOAaTb YCNOBMS U MpaBmia TPAaHCNOPTUPOBAHMS, XPaHEHUS U
aKCnAyaTauum, ykasaHHble B JaHHOM PyKOBOACTBE NMOb30OBaTENS.

FapaHTUMHble 0653aTeNbCTBA HE PACMPOCTPAHSIOTCS:
- Ha ycTpomncTBa, oTnpasusne 6onee 20 000 nakeToB;

- Ha YCTPOMCTBA C MEXaHNYECKMMMN, INEKTPUYECKMMUN N/UAN NHBIMW NMOBPEXAEHUAMU U
nedeKkTaMn, BO3HUKLIMMW TMPU  HaPYLIEHUU YCNOBUN TPAHCMOPTUPOBAHMUS, XPaHEHUS U
aKCnNyaTaumm;

- Ha YCTPOWCTBA CO ClelaM/ PEMOHTA BHE CEPBUCHOTO LIEHTPA M3roTOBUTENS;

- Ha yCTpOI;ICTBa CO CcnenaMm OKMCNeEHNA U Opyrnx npmn3HakoB nonagaHnA XUOKOCTEN
B KOpnycC mnsgenund.

Mpy BO3HWMKHOBEHUW FAPaHTUMHOrO Cryyas, ciefyeT O6paTUTbCS B CEPBUCHbIN LEHTP
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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