=)
BEa2a

A B C O Nn WO T

LORAWAN NB-1OT
YHMBEPCAJIbHbIN MOJEM

BETA SH-2

PykoBOoACTBO
No aKCnayaTayunm

YHuBepCanbHbi MogemM SH-2 moxeT paboTaTb MO OAHOWM

M3 ABYX TEXHONOMMM Nepefayn gaHHbix — LORaWAN wmnu
NB-IoT.

SH-2 nmeeT aBa BapmaHTa MCNOJIHEHUS:
- Cc 6aTapeen 6400 MAY;
- Cc 6aTapeen 12800 mMAu.

www.vega-absolute.ru



’5" Beaa Bera SH-2 / PykoBoACTBO MO aKCMayaTaumm

NHbopmaLms O AOKYMEHTe

LoRaWAN NB-loT yHuBepcanbHbIt MOgEM

3arosoBoK Bera SH-2

Twn LOKyMeHTa PykoBoacTtso
Kon OOKyMeHTa B02-SH2-01
Homep 1 nata nocnegHen pesmsnm 03 0115.07.2019

Carels OOKYMEHT NMPpUMEHUM K CNedyoWnM yCTpOVICTBaMZ

Ha3sBaHune nnHenkmn HasBaHue ycTponcTtaa

OKOHeYHble YCTPOMNCTBA Bera SH-2

VicTopus pesn3nm

PeBun3sua [aTa Ums KommeHTapuu

01 25.03.2019 KEB [aTa co3gaHns fOKyMeHTa

02 05.04.2019 KEB Pasmepsbl Kopryca ncrpasieHbl
03 15.07.2019 KEB Menkune npaskm
2

] PeBnama Ne03 o1 15.07.2019



Bera SH-2 / PykoBoACTBO MO aKCMyaTaLmnm :E@ Beaa
BBELLEHWUIE ...ttt ettt sttt sttt e st et e e st e ekt e et ea e ea e eneem s e se e b e saeea e e st eneenteseenbesaeeheentententenaeebeeaeeneententenes 4
1 OTMMUCAHUE U TIPUHLUTT PABOTDI ...ttt e st h et ettt st eb et e e b beseesbesmeeneeneens 5
2 TEXHUYHECKUE XAPAKTEPUICTIUIKI ...ttt ettt ettt st eb et e s et et seeebeeseeneeeen 6
3 PABOTA C YCTPOMCTBOM ...o.couiiiiiiieseiiseiseeese s s sss st s 888 7
OMMVICAHME KOHTAKTOB ... .euteuteutentastestesteeseestentessassessessessesseessensansessessessesseeneensensessensesstssesneensensensensessessesseensensensensessesseseensensensen 7
MHIAMKALMA YOTPOMOCTBA ...eeevientieuieeieeiteettesttesueesteesseeutesutasse e bt anbeestesasesatesaeesae e seeaseeaseestanbeenbeenbeeasesabesatesheenbeenbeeateeasesssanseenbenn 9
TTEPBBIM BAMMYCK ..ttt ettt ettt sttt ettt b e s bt bt e et e et et e e e b e s bt bt e bt e ae e s e s e b e sb e e b e e aeese e s e e e bt sbeeb e et eane s e ne e nesbeene et ennenne 11
Pa60Ta MO TEXHONOTUM LORAWAN L......oiiiiieeeee ettt sttt ettt et e e s et e sae et e eneense s e stesbesseeneeneensenes 11
Pa6o0Ta MO TEXHOMOTUM NB-TOT ..ottt ettt et et e st eb e be st esesbe st esesbeneesesbensenees 12
TTOAKIMIOUEHIME MO USB......oiiiiiii ettt h bt ae et be s bt bt e bt e st et e s b e be s bt ebeeaeea b et e st e besbeebeeneeneenes 13
4 VEGA LORAWAN CONFIGURATOR.......e oottt sttt sttt ettt sae st sseese e e e s e sessestesseessensensensessessessesseensansenes 15
MHTEPDEIMC MPOTPAMMDI ...ttt sttt ettt r ettt s e e b e sb e eb e e ae e st e s e s e b e sa e e bt eae e st et e et b e sateb e s bt e st e s e st e besbeene et ennenne 15
[TOAKIIOUEHME K YCTPOMCTBY ...veveueenrereniestisseesteutensensessessessteseessessassesseesessteseessensesesetesesatemeeasensenbesateresaeeseese st e reseeeneeneennenne 16
BKNAAKA CUHPOPMALIUIAD .....c.eeieeeiiciieieee st stee st s e te e te st e st este e teesteestesstessaesseessaasseanseasseasseasaenseesseesseassesssesseesseenseenseansenns 17
BrknapKa «HACTPOMKU LORGWAND .....cviiiiece sttt ettt ettt s s e s te e s te e beeate e st e eas e st e e teessaesteessesneesseesseenseensennsenns 20
BKIAOKA CBEIA SH=2 ...eeeieeiiiieeeeieee ettt ettt et ettt e et e s esee et eeeessses b aateeeesesassaataeeesssasa et e teeesssasastaaeseessessabaasteeessssnnraaaeeeens 24
S TTPOTOKOJT OBMEHA ...ttt s h e bt he e h e st et et e sh e e be s bt eh e e st ea e e e e st e abesbeebeeaeeat e s et e besbeebeeaeentensenean 27
Mogem Bera SH-2 nepepaet cnepyiowme nakeTbl B C€Tb LORAWAN . .......ooiviiiiiriiiiiiceee e 27
Mogem Bera SH-2 npuHumaet cnepytowme nakeTbl MO LORAWAN ...t 28
®opmaT coobLueHUs MPY OTMPABKE HA MQTT BPOKEP ..c..coviiiieiiitietieteeieie st stesteete et eaetestestesteetsesaessessessesbesseesseseessessens 29
6 MPABUJTIA XPAHEHUA U TPAHCTTOPTUPOBAHMNS ..ottt 31
7 KOMIIEKT TTOCTABKW......ce ettt h ettt be s bt bt e aeea e e a e et e besbeeb e s heeheeatens e besbeebesaeeueeneensenes 32
8 TAPAHTUMHDBIE OBASATESIBCTBA ..ottt sas s a s s s saesassssssesassassassaesessens 33

Pesumana Ne03 oT 15.07.2019 3



@ Beaa Bera SH-2 / PykoBoAcTBO MO aKchayaTaumm
u A B C O N 1O T

HacTosuee pyKOBOACTBO pacnpOCTPaHAETC Ha YHMUBEPCalbHbIM Moaem Bera SH-2
(nanee — moaem) npomnssoactea OOO «Bera-AbcontoT» n onpeaensieT NOPsSAOK YCTaHOBKM U
NOAK/IOYEHMS, @ TaK)KE COAEPKUT KOMaHAbl yNpaBaeHus 1 onmcaHmne GyHKLMOHana.

PyKoOBOACTBO NMpefHa3Ha4YeHo AN CNeumanmcToB, O3HAKOMIIEHHbIX C MPaBUIaMm
BbIMOJIHEHWNSI MOHTaXKHbIX PAa6OT B 06/1aCTU PA3IMYHOIO SNEKTPOHHOIO U INEKTPUYECKOTO
060pyA0BaAHMUS.

Ona o6ecnevyeHuss npaBuIbHOIO GYHKLUMOHUPOBAHUSA YCTaHOBKa W
HacTporkKa MojemMa [OJHKHbl OCYLLECTBAATbCA KBaIMPULMNPOBAHHbBIMU
cneumnanuctamm

PeBun3ma Ne03 o1 15.07.2019
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A B C O N1 10O T

YHuBepcanbHbin MoaeM Bera SH-2 npeaHasHayeH ans c60opa AaHHbIX C BHELLIHNX
NOAKMOYEHHDBIX YCTPOWCTB C NOCNEAYIOLLMM HAaKOMIEHMEM N Nepefadven 3TUX AaHHbIX B CETb
LoRaWAN wunn LTE NB-loT.

Mopaem CUYMTbIBaET AaHHblE C BHELLHWX YCTPOMCTB C HAaCTpanBaeMbiM nepmnogom 5, 15, 30
MUHYT, 1, 6, 12 nnn 24 yaca. CynMTaHHbIE faHHbIE COXPAHAIOTCS B MaMATU MOAEMa B BUAE MNaKeTa
C YKa3aHMeM BpeMeHn cbopa 1 nepenaroTcs Npm oyepeHOM ceaHce cBsa3n C ceTbito LoRaWAN.
MamaTtb BMewaeT B cebs no 100 nakeToB.

Y Mozema ecTb ABa UMPPOBbLIX BXOAA, KOTOPbIE MOTYT 6bITb HACTPOEHbI KaK MMMYbCHbIE
WU KaK OXpaHHble. KpoMe Toro, yCTPOMCTBO MMEET ABa aHaNoroBbIxX Bxoa, HTepdpenc 1-Wire
n nHTepdemnc RS-485.

[Mepunopg nepenayn AaHHbIX MOXET paBHATbCS 5, 15, 30 MuHyTam, 1, 6, 12 n 24 yacam. lNpun
oYepeHOM BbIXOAE Ha CBA3b MOAEM HAaYMHAET OTMNPABAATb HAKOMIEHHbIE NaKeTbl C AAHHbBIMU,
OT CaMOro PaHHEro K CaMoOMy NO34HEMY.
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DNeMeHTOM NUTaHWUS 4S9 MOAEMA MOXET CNY>XUTb OAHA WK ABE BCTPOEHHbIE 6aTapen
eéMKocTbio 6400 MAY, NM6G0O BHELUHUMN UCTOYHUK NUTaHMea 4,5...55 B.

BpemMs BHYTPEHHMX YaCOB YCTaHAB/IMBAETCS aBTOMATUYECKN MPU NoaKIoYeHNU K «Vega
LoRaWAN Configurator» yepe3 USB, a Takxxe MOXeT 6bITb CKOpPeKTMpPOBaHO Yyepe3 LoRaWAN.

MNepenavy CO6paHHbIX JAHHbBIX YCTPOMCTBO MOXET BbIMONHATbL MO TexHonornm LoRaWAN
nnn LTE NB-1oT (nopopo6Hee cm. pasaen 4).

Pesumana Ne03 oT 15.07.2019 5



Bera SH-2 / PykoBoAcTBO MO aKCMnyaTaumm

OCHOBHble
Bxonbl undposblie 2
Bxonbl aHanorosblie 2

NHTepdenc 1-Wire / RS-485 (modbus)
USB-nopT micro, type B

[ana3oH paboymx TemnepaTtyp -40..485 °C

KaHanbl cBs3un LTE NB-1oT nnn LoRaWAN
BCcTpoeHHbIN gaTunk TemnepaTypbl na

I'Iepmo,u BbIXOda Ha CBA3b

5,15, 30 MmnHyT, 1, 6, 12 nnn 24 yaca

I'Iepmo,u HaKormnneHmd daHHbIX

5,15, 30 MmunHyT, 1, 6, 12 nnn 24 yaca

O61beM NaMaTU 1 HAKOMJIEHUS NaKeToB

100 nakeToB

CoToBas cBs3b

[NoonepmBaemble CTaHOAPTbl COTOBOW CBSI3U

LTE Cat NB1

|_|pOTOKOJ'I nepegadn JaHHbIX

MQTT

Bpemsa HenpepbIBHOM paboTbl OT 6aTapeu

3 rofa OT O4HOM 6aTapen nNpu Nnepenaye
[aHHbIX pa3 B CYTKM

Twn aHTeHHbl LTE NB-loT BHELLHSS
LoRaWAN

Knacc yctponcTtesa LoRaWAN Awnnn C

KonunyecTtBo kaHanos LoRa 16

YacTOTHbIV NnaH

RU868, EU868, IN865, AS923, AU915,
KR920, US915, npon3BO/bHbIM (HA OCHOBE
EUB68)

Cnoco6 akTmBauum B cet LORaWAN ABP n OTAA

Twun aHTeHHbI LORa BHELUHSA
YyBCTBUTENBHOCTb -138 dBm

JanbHOCTb pagnoCBa3n B MIOTHOWM rOPOACKOM OO S KM

[JanbHOCTb PAaAMOCBA3M B CE/IbCKOWM MECTHOCTU A0 15 KM

MowWwHOCTb NepesaTymKa No YMOYaHMIO 25 MBT (HacTpauBaeTcs)
MakcmMmanbHas MOLLHOCTb NepenaTymKa 100 mBT

Bpemst HempepbiBHOM paboThl OT baTapeu

10 neT OoT ogHOW BaTapeun Npu Nnepegade
NAHHbIX Pa3 B CYTKK

MuTaHue
EMKOCTb BCTpOEHHOM 6aTapewn 6400 / 12800 MAY
HanpsxeHue BHELIHEro nnTtaHus 4,5.558B

Kopnyc

Pa3Mepbl Kopryca 6e3 yyeTa pa3beMOB

95 x 95 x 50 mm

CTeneHb 3aWnThl KOopnyca

IP65

PeBun3ma Ne03 o1 15.07.2019
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OMMNCAHWE KOHTAKTOB
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OnncaHme KOHTAKTOB B KNEMMHbIX 610Kax npmBeaeHO B Tabnmue HMxe.

KoHTakT O603Ha4yeHne Ha nnaTe OnucaHwue
1 COUNT1 Lndposonm Bxoa 1
2 COUNT?2 Lindposon Bxon 2
3 GND 3emng
4 GND 3emns
5 ADC1 Ananorosbiv Bxopn 1 (0...21 B)
6 ADC2 AHanorosbit Bxog 2 (0...21 B)
7 RS485_A NHTepdenc RS-485 A
8 RS485_B NHTepdenc RS-485 B
9 ONE_WIRE NHTepdeinc 1-Wire
10 GND 3emns
11 +V_EXT [NMnTaHMe BHelwHee +
12 GND [MnTaHMe BHellHee -

Lindposbie Bxoabl COUNT1 n COUNT2 MoryT paboTaTb KaK B MUMMY/IbCHOM, TaK 1 B
OXpaHHOM pexunme. Korga Bxoz He MOAK/IOYEH, Ha HEM MPUCYTCTBYET Jlornyeckas «1».

B MMIMYbCHOM pexXmnme yCTpOl;ICTBO NMOoACHNTbIBAET KOTMHYECTBO MMIMYIbCOB Ha BXOAE.
Dukcaums nPEoncxXognT No cnagy nmrnynbcCa. B OXPaHHOM peXxXnme yCTpOl7ICTBO OTCNEXUNBaAET

PeBun3una N203 ot 15.07.2019
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M3MEHEHWNE COCTOSAHMS BXOAa U OTMNPaBAsSeT COObLLEHNE B CETb MPU BO3HUKHOBEHNM OLHOMO M3
CO6bLITUNM: OXpPaHHas Lernb 3aMKHYTa, Pa3OMKHYTa, UK B 060mMx criyyasax. BeibpaTb cobbiTMe, MO
KOTOPOMY 6yAeT MpomnCxoanTb CpabaTbiBaHNE OXPAaHHOIO BXOAA, MOXHO C MOMOLLbIO
npunoxxeHuns «Vega LoRaWAN Configurator».

AHanorosble Bxoabl ADC1 n ADC2 MOryT MCNOb30BaTbCS 15 USMEPEHUS BHELLHMX
HanpshkeHnn B anana3oHe ot 0 no 21 B.

NHuTepdencol RS-485 (Modbus) 1 1-Wire He MOryT 6bITb MCNONb30BaHbl OAHOBPEMEHHO.
MNepekntoyeHne mMexay AByMsa MHTepdencam OCyLLeCTBASETCS C MOMOLLBIO NEPEMBIYEK,
KOTOpble YCTaHaBAMBalOTCA Ha pa3beMax XP4 n XP5 Ha nnaTe.

NHuTepdenc 1-Wire nossongeT noakntounTb A0 10 BHELWHMX TEPMOAATYMKOB (MOApO6HEEe
CM. pasgen 4).
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PacnonoxeHue | Pacnonoxenue |
rnepemblyek ans nepemMbivek and
pa6oTbl MO paboTbl NO
nHTEepdency nHtepdency 1-Wire
RS-485
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A B C O N1 10O T

MHONKALKA YCTPOWUCTBA

YCTpPONCTBO MMeeT CBETOAMOAHbIN WMHOMKATOP KPACHOrO LBETA, PacroJIOXEHHbIN Ha
nnate. MIHOMKaumMsa MCNonb3yeTcs Ha aTane akTmeauum yctpowmctBa B ceTn LoRaWAN, npwu
nepenaye AaHHbix No TexHonorum NB-10T M npm CMeHe pexmMoB pPaboTbl. Takxe ecTb
MHAMKATOP 3€NEHOrO LBeTa, KOTOPbIN MCMONb3YETCS UCKIKOUYUTENBHO AN OTNa4KM B MpoLecce
NnpoOun3BOACTBA.
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CvrHan nHamkaTtopa 3HayeHune
I I BcnblLika pa3 B 5 YCTPOMNCTBO HE CMUT/NOAKMOYEHO MO
CeKyHA UsB
TexHonorna LoRaWAN
1 Cepusi KOPOTKMX M oéT npouecc npnucoegmHeHms K ceTu
BCMblLLIEK
YCTPONCTBO yCMNELHO Npu NHEHO K
OnHa annHHas P YCNELIHO NPUCOEANHEHO
] CeTU 1 B aKTUBHOM pexmnme
BCMbILLIKa
YCTPOWCTBO MEPELLNO B PEXUM
TpW ANVHHbBIX BCMbILWKM
- - - «Cknag»

Pesusus Ne03 ot 15.07.2019 9
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TexHonorng NB-loT

[Be kopoTkume Bcnbiwkn  Maet pernctpauns B NB-1oT cetu
pa3 B 2 CEKYHAb!

Tpwv KOPOTKME BCMbIWKKM  YCTPOMCTBO YCMELLIHO

pa3 B 2 CEKYHAb 3aperncTpmMpoBanoCh 1 MPOn3BOANT
nepenavy AaHHbIX Ha CepBep

KpaTkoBpeMeHHbIe lMepepava AaHHbIX YCMeELWHO 3aBepLUeHa

BCMbILWKK B TeyeHme 1,5

ceKkyHn

] PeBun3ma Ne03 o1 15.07.2019
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A B C O N1 10O T

MEPBbIN 3AMNYCK

Mogem SH-2 MOXeT nMTaTbCAa KakK OT BHEWHEro WCTOYHMKA MUTaHUS, Tak U OT
BCTPOEHHOM 6aTapeun. [Jngd paboTbl OT BCTPOEHHOW 6aTapen HEOHXOANMO NOAKIOYNTL PA3bEM
6aTapen K OAHOMY M3 Pa3beéMOB MUTaHUSA Ha nJaTe ¢ Mapkuposkon XP7 nnbo XP6. B cnyyae
PaboTbl YCTPOMCTBA OT ABYX BaTapen cnefyeT UCNob30BaTbh Ob6a pa3béma.
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YCTPOMCTBO MOXET paboTaTb MO OAHOM 13 ABYX TEXHONOMMIM Nepeadn AaHHbIX, BbI6GOP
KOTOpOW ocyulecTeaseTcs yepes npunoxeHne «Vega LoORaWAN Configurator» (cm. pasgen 4) -
LoRaWAN wmnn NB-loT.

PABOTA INO TEXHOJIOTUN LORAWAN

Monem noaaepxmBaeT ABa cnocobta aktmeaumm B cetn LORaAWAN — ABP 1 OTAA. BoibpaTb
OOMH N3 CMOCOH60B MOXHO C MomMoLbio nporpammsl «Vega LoRaWAN Configurator» (cm. pasaen
4).

1. Cnoco6 ABP. Nocne noakmtoYeHnss NMTaHus, YyCTPOMCTBO Cpa3y HaunMHaeT paboTaTb B
pexunme «AKTUBHbINY.

2. Cnoco6b OTAA. lNocne noakMovYeHnst MUTaHUs, YCTPONCTBO OCYLLECTBUT TPW MOMbITKM
npucoeanHeHns K CETU B 3aJaHHOM MpPW HAaCTPOMKe YaCTOTHOM Amana3oHe. [pu nonyyeHum
NOATBEPXAEHMS akTmBaumm B ceT LoRaWAN, yCTpoOWMCTBO MoOAacT CUrHan WMHOMKATOPOM
(cBeYeHume B TeyeHne 3 CeKyHA) 1 NepenaeT B PeXMUM «AKTUBHBINY. EC BCe NONbITKM OKaxyTCs

Pesumana Ne03 oT 15.07.2019 1
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u A B C O N 1O T

HeyAauYHbIMK, MOAEM MEPENAET B PEXUM MOHUKEHHOTO SHEPrONOTPEBNEHNS Ha CyTKM, MOCne
4yero NOBTOPWUT MOMbITKY perncTpauum B cetu. Mogem 6yaeT NOBTOPSATb MOMbITKA Pa3 B CyTKM 10
Tex Nop, NMoKa He 3aperncTpmpyeTcs yCrneLHo.

PABOTA MO TEXHOJIOTNUWN NB-10T

MNepen HavyanoM PaboTbl HEOOXOAMMO HACTPOUTH Nepefadvy AaHHbIX Yepes MpUIoXeHue
«Vega LoRaWAN Configurator» (cm. pasagen 4) n yctaHoBUTb SIM-KapTy B CNOT Ha nnaTe.
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Mpn BO3HMKHOBEHWUM COBbLITUS ONA Mepefadn AaHHbIX (pacnucaHue, TpeBora v T.4.)
YCTPOMCTBO HaYyMHAET Mpoueaypy pernctpaumm B ceTu. MNocne 3aBepllieHns permctpaumm v
nepenayn OaHHbIX, TM60 B Cly4yae HeyCrnelwHOW nepefayn, YyCTPOWNCTBO MEPEXOAUT B PEXUM
MOHMXKXEHHOIO aHepronoTpebneHns 00 CNeaytoLLero ceaHca CBs3m No pacnmcaHmio.

12 PeBunsng N203 ot 15.07.2019
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A B C O N1 10O T

NOAKTIOYEHWME MO USB

YctponctBo Bera SH-2 HacTpamBaeTcd € nomoulpto nporpammbl «Vega LoRaWAN
Configurator» (cm. pa3gen 4).

ng 3TOro ycTpomcTBO NOAKIOHAETCS K KOMMboTEPY No micro-USB.
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Mepen NepBbiM MOAK/IOYEHMEM YCTPOWCTBA K KOMMbIOTEPY HEOH6XOAMMO YCTaHOBUTb
apaveep ans COM-nopTta stsw-stm32102, KOTopbI MOXHO CKayaTb Ha camTe iotvega.com.

Pesumana Ne03 oT 15.07.2019 13



@ Beea Bera SH-2 / PykoBoACTBO No aKCnayaTaumm
u A B C O N 1O T

Mocne 3anycka wucnonHsemoro ¢damna VCP_V1.4.0_Setup.exe nosBNTCA OKHO
YyCTaHOBLUMKa:

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

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,

Cancel

< Back

B 5TOM OKHe Hy>XKHO HaxaTb KHOMKY Next, 3atem Install, nocne yero HauHETCS YCTaHOBKa.
MO OKOHYaHMM NOSIBUTCA OKHO YCMELHOro 3aBepLUEHNS YCTaHOBKM:

i::??-l‘ 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 HaxaTus Finish apanBep rotToB kK paboTe, - MOXHO MNOAKIOYaTb MOAEM MO MICro-

USB.

14 PeBunsng N203 ot 15.07.2019
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Mporpamma «Vega LoRaWAN Configurator» (nanee — koHGUrypaTop) npeaHasHayeHa ans
HaCTPOWKKM YCTpoOnCTBa Yepe3 USB.

Ona tectmpoBanms moaynsi NB-loT Heo6xoanMo AONOAHUTENBHOE NMUTaHUe —
6aTapes uUAM BHelwHee, T.K. NuTaHms oT USB HepocTaTtouyHO ang paboTbl
moayns NB-loT

i

KoHodurypatop mmeeT ABa pexmma paboTbl — «[pocTom» u «3IKcnepT». B pexmme
«[MpocTom» AOCTYMHbI TOJNILKO OCHOBHblE HACTPOWKWU, B PEXMME «IKCMEpPT» OCHOBHbIE
HaCTPOWKM, PaCLUMPEHHbIE HACTPOMKN M BO3MOXHOCTb MPOBEPKM 30HbI MOKPbLITUA CUTHaNa oOT
6a30BbIX CTaHUMN. [lanee paccMaTprBaeTCa paboTa NPOrpamMmbl B peXMME « IKCNepT».

MHTEP®ENC NPOTPAMMbI

MNporpamma «Vega LoRaWAN Configurator» He TpebyeT ycTaHOBKW. [1pu 3anycke
MCNoNHaeMoro darna NOSBASETCSA OKHO PaboTbl C MPOrPaMMON.

£ =

Beaa lilrdoprams | LoRaHacrpoiin Lorawan | 1Y 8era cu-11 fzonc:| Russian ¥

A B C O N W T

NaHHbie ans ABP NaHHbie ans OTAA YnpaBneHWe KNoYaMH
PesM:

SKenepT - Device address: Device EUT: MSMEHWTE KHO4M

Mopens ycTpoiicTea Application session key: Application EUL:

CEy
Bera CH-11 = Network session key: Application key: Eoc i KR M s aRgon

JHUHK_H'CHMT!:ER WrhopraLa off ycTpolicTee WrhopHaLma o ceTh MpoBepKa NOKPLITUA

K OTKNIOWTECR Monens ycTpoicTea: CTaTYC NPHCOEANHEHIS:

. Kauectso carvana: ..“I
Bpema ycTpoiictea (UTC): Device address:

Bepoaa M0; TapaHTWAHEN CHETHMK NaKETOE: Bunimeix BC:
14 06HOBMTE MpowMERy () NprcoeanHvTEER K ceT ()Mposepka nokpeTHa

Buison ycTpolictsa

C¥onyumTs HacTpoiiky

o TpurerinTs HacTpoliku

MeHiO cneBa MNO3BONSIET MEPEKNOYATBCH MEXAY PEeXMMaMn paboTbl MPOrpamMmbl
«[MpocTom» 1 «3KCnepT», BblbBMPaATb MOAENb YCTPOMCTBA, OCYLLECTBASATb MOAKIOYEHUE K
YCTPOWCTBY WAWN OTKKOYATLCS OT HEro, MoayyYaTb M NPUMEHSTb HACTPOMKMN.

OKHO nporpaMmmbl COOEPXKUT TPWU BKNaAKM — UHPOpMaums, HacTponkm LoRaWAN um
HaCTPOWKWN YCTPOWNCTBA.

B npaBOM BEpXHEM YIly HAXOAMUTCS MEHIO BbI6OPa S3bIKa.
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@ Beaa Bera SH-2 / PykoBoAcTBO MO aKchayaTaumm
u A B C O N 1O T

MNOAKNIOYEHUE K YCTPONCTBY

[ns nookntoyYeHns K yCTPONCTBY HEOH6XOAMMO BbIMONHUTL CReAyoLMe Waru:

1. MoakntounTtb USB-Kabenb K yCTPONCTBY.
2. 3anycTtuTtb nporpammy «Vega LoRaWAN Configurator».
3. HaxaTb KHOMKy «[MOoAKIOUYNTLCA» B MEHIO CNEBA.

[MporpaMma aBTOMaTUYECKM PacnoO3HAET TUM YCTPOMCTBA, M MEHIO BbI6GOpa YCTPONCTBA
CTaHEeT HEAKTMBHbIM.

£ Bera LoRaWAN kondurypatop 1.0.23 — O »

B E a a |||. WHbopmaLa I._{::Ra HacTpoiiki LoRalW AN uTBera SH-2 Asbik: | Russian ~
A B

c o n wT

[laHHble anA ABP JaHHbie ana OTAA YNpasneHue Knoqamm
Pextm:
SKanepT o Device address: 005E0B21  Device EUL: 3633353257387302 VSMEHMTE KO
Mogens ycTpolicTea Application session key: 26002C00363335323138470267667C34 Application EUL: 7665676173483031
) s CBOPOCUTL KNKOHW K 33B0ACKHM
Bera SH-2 MNetwork session key:  313847023633353226002C0057387302  Application key: 17386B02000000001738680230530F 36
J MoAKMoYMTECR WriopMaLma ob ycTpoiicTee WrdopMaLma o ceTh MpoBEpKE NOKPEITHA
¥ OTKNOUMTBCE Mogens yl_—rpuoﬁv:rsa: Bera 5H-2 CTaTyc NpHMCoeaUHEHWA: He B ceT KauecTeo cUrHana: DDDUI]
Bpema ycrpoitcTea (UTC): 04.03,2019 07:42:19 Device address: 00000000
. v . Buaumsx BC: 1]
Bepoua MO: Vega SH-2v0.1.5 apaHTHIAHBIM CHETYMK NaKeTos: 0
o}y OfHoBMTS NpowwmEy () MprcoeAMHMTECR K CETH () Mposepka nokpeTHa

BelBoa ycTpoiicTEa

[5E] Sending forcibly from the configurator, 4.3.19, 7:41:28

[BE] Generate current data packet with time: 4.3.19, 7:41:28

[M] Power up

[M] Power up = OK

[M] Device:BCES, software revision:BC63]ARD1AD8

[M] 5IM card check > OK. ICCID:8970199170730496815

[M] APM:"m2m.beeline.ru”, username:™, password:™, protocol: "TPv4"

[M] Registration = search

[M] Registration > OK. Registered LTE NB-IoT, IP address of the device:"10.61.33.74"
TAC:9C3D, CID:0356831D, ACT:9, MCC:250, MNC:99, 5Q:19
Band: 3, EARFCN: 1240, PCID: 354, CID: 139887389 dec, ECL:0, OM:2, SNR.: 187 cB, RSRQ:-110 cB, TX time: 227 ms, RX time: 2275 ms, Signal power:-845, Total pou
AT+MNPING=8.8.8.8,48,50000  +MNPING:8.8.8.8,42,417
AT+NPING=8.8.5.8,48,50000  +MPING:8.8.8.58,42,460
ATHNPING=89.189.183.233,48,50000  +MPING:89.189,183.233,235,532
AT+NPING=89.189,.183.233,48,50000  +NPING:89.189.183.233,235,428

[M] Open a network: "89.189,183,233:1884" = OK

[M] Connect to MQTT server, dient: "ATDD-1" = OK.

[M] Publish to topic: “glassy™ > OK. Total packets in BB 1

[M] Publish to topic: "glassy™ = OK. Total packets in BE 0

[M] Disconnect from MQTT server = OK

[M] Power down|

¥ MonyunTs HacTpoiiku

o TpuMeHUTE HaCcTpoiiku

Lna cunTbiBaHUS HACTPOEK C YCTPOMCTBA HYXHO HaXaTb KHOMKY «[10Ny4YnTb HACTPOMKMN»,
[O 3TOr0 MOMEHTa B MnporpaMmme 6yayT OTO6paxaTbCsi HACTPOMKM MO YMONYAHUIO UAU C
nocnefHero NoAKAKYEHHOIoO YCTPOUCTBA.

Mocne BHeCEHUS HEOBXOAMMbBIX M3MEHEHUN B HACTPOWMKMK, CnedyeT HaXaTb KHOMKY
«[MPUMEHNTb HACTPOWMKM» U TOMbKO MNOTOM OTKAKYATbCS OT YCTPOMCTBA KHOTMKOMN
«OTKIOYNTBCAY.
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Bera SH-2 / PykoBoACTBO MO aKCMyaTaLmnm

BKITAOKA «MHOOPMALINA»

%) BE23

Bknagka «W/HbopmMaumsa» oTobpaxaeT mHOopmMaumito o6 YyCTPOMCTBE, ero Tekyllee
COCTOSIHME, a TaKXe AaHHble, Heo6XxoaAMMble ANna perncTpaunm yctpomnctesa B LORaWAN ceTw.

OaHHeie ana ABP

Device address: 005E0B21

Application session key: 26002C003633353231384702676B7C34
Metwork session key: 313847023633353226002C0057387302

WMHbopMawma ob ycTpoiicTee

|||. MHbopMaLa LOREI Hactpaiiki LoRaWAN T“’Bera 5H-2

AaHHeie anA OTAA

Device EUL:
Application EUT:

MHbopMaLwma o ceTH

3633353257387302

7665676173483031
Application key: 17386B020000000017386B0230530F 35

Azbik: | Russian ™

YNpPaBgneHue KHHamMu
MZMEHMTE KKK

CBpocvTE KNKYM K 3EE0ACKMM

MpoBEpKa NOKPEITMA

Mogens YCTpoCTEa: Bera SH-2 CTaTyc npucoedrHeHHA: KaUecTEO CHrHENE: l:||]|:|[|[|
Bpems yorpoictea (UTC): 04.03.2019 07:42: 19 Device address:
Bepcma MNO: Vega SH-2 w0.1.5 TapEHTHMIAHEIN CHETYMK NaKETOB: 0 BuanmMo BC: 0

|!| ORHOBMTE NPOLWKMEKY ()] MpMCoEAMHMTECA K CETI ()] MNpoBepkKa NoOKPLITHA

BrlBoa yCTpoiCTEa

[5E] Sending forchbly from the configurator, 4.3.19, 7:41:28

[BE] Generate current data packet with time: 4.3.19, 7:41:28

[M] Power up

[M] Power up = OK

[M] Device:BC6E, software revision:BC63JARD1ADS

[M] SIM card check = QK. ICCID:8970199170730496815

[M] APM:"m2m.beeline.ru”, username: ™, password:™, protocol: "TPv4™

[M] Registration = search

[M] Registration = OK. Registered LTE NB-IoT, IF address of the device:"10.61.33.74"
TAC:3CBD, CID:08568310, ACT:9, MCC: 250, MNC:99, 5Q:19
Band:3, EARFCN: 1240, PCID: 354, CID: 139887389 dec, ECL:0, OM:2, SNR: 187 B, RSRQ:-110 cB, TX time: 227 ms, AX time: 2275 ms, Signal power:-845, Total poy
AT+MNPING=8.8.8.8,48, 50000 HMPING:8.8.8.8,42,417
AT+MPING=8.58,8.5,48,50000 HIPIMG:S.8.8.8,42,460
ATHIPING=89,189,1583.233,48,50000 HYPING:39,189,183,233,235,532
AT+MNPING=89. 189.183.233,48,50000 +MPING:89, 189,183, 233,235,428

[M] Open a network: 89,189, 183.233:1834" > OK

[M] Connect to MQTT server, dient: "ATDD-1" = QK

[M] Publish to topic: "glassy™ = OK. Total packets in BB 1

[M] Publish to topic: "glassy™ = OK. Total packets in BB 0

[M] Disconnect from MOQTT server = OK

[M] Power down|

JaHHble ans ABP — oTo6paxatoTCs AaHHble, HEOOXOAMMbIE 19 perMcTpaumm yCTponcTea
B ceTn LoORaWAN B pexunme aktusaumm ABP (ActivationByPersonalization).

HDaHHble pna OTAA - oOTOOGpaxkatoTCs AaHHble, HeobxoaMMble ANs perncrTpaumm
ycTpomncTea B cetn LORaWAN B pexunme aktmaumm OTAA (OverTheAirActivation).
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:@ Beaa Bera SH-2 / PykoBoACTBO No aKCnayaTaumm
|J A B C O N 1O T

YnpaBneHue knaoyamm (He oTobparkaeTcs B pexmnme «[1poCcTon») — NO3BONSET U3MEHUTD
3aBOACKME KMOUM A1 PErMCTPaLMM YCTPOMCTBA B CETU, a TaKKe COHPOCUTL KMOUM O6paTHO K
3aBOLACKMM HaAaCTPOMKaM.

OTAA

AppEUL |0000000000000000|

Appkey | 00000000000000000000000000000000

ABP

AppSKey |00000000000000000000000000000000
MwhkSKey | 00000000000000000000000000000000

DevAddr |00000000

MPHMEHKTE OTMEHE

NHpopmaumus o6 ycTponcTBe — KOHOUIypaTop CUYUTbIBAET MHPOPMALIMIO O MOLENN
YCTPOWCTBA, €ro mnpoWMBKE M aABTOMATUYECKM KOPPEKTUPYET BPEMS YCTPOMCTBA Npwu
NOAK/OYEHNM K HEMY.

O6HOBUTb MNPOWMBKY — MO3BONASET BblOpaTh Gann MPOLWMBKM C XKECTKOTO AUCKa
KOMMMbIOTEPA M OCYLLLECTBUTL €ro 3arpysky B yCTPOMCTBO. 10 3aBepLUEHMM 3arpy3KM YCTPOMUCTBO
OTKJIIOUUTCH OT KOHOUTypaTOpa aBTOMATUYECKU. AKTYasIbHYIO BEPCUIO MPOLLUMBKU YCTPOMCTBA
MOXHO CKavaTb C camTa iotvega.com.

OBHoBAEHWE NPOLLKMEKN
Mepeaaqa NPoWKMEKH. ..

1%0 Ok

NHdopMauma o ceTn — nokasbliBaeT CTaTyC NOAKIOYEHNS YCTpONCTBa K ceTn LoRaWAN
M ero agpec.

MpucoeanHUTLCA K CeTU — BbiNONHAET npucoeamHeHne Kk cetm LoRaWAN Bbi6paHHbIM
paHee cnocobom ABP mnn OTAA. ECam yCTPOMCTBO yXXe MOAKIOYEHO K CETU, MPOU3ONAOET
nepenoikMoYeHme.

MpoBepka NOKPbITUS (He OTOob6paxaeTca B pexmme «[1poCTOM») — MNpU HaXaTum
ycTponcTtBo otnpasnseTr B LORaWAN-ceTb cneumanbHbi 3anpoc, B OTBET Ha KOTOPbLIM CETb
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Bera SH-2 / PykoBoACTBO MO aKkcnnyaTaumm @ Beaa

A B C O N1 10O T

COOBLLAET eMY KOJIMYECTBO 6a30BbIX CTAHLMM, MPUHSBLLUMX AaHHbIA 3aNpOC M Ka4eCTBO CBA3U C
HUMK. MHOOPMaLMsa MOXeT 6bITb MOJTy4YeHa TONIbKO €CNN YCTPOMUCTBO NMPUCOEANHEHO K CETM.

MpoBEpKa NOKPEITHA
Ka4ecTeo cMrHana: ..lll

BuaMMelx BC: 2

() Mposepka NokpLITHA

BbiBOA, yCTpONCTBA (HE OTO6paXKaeTCs B pexmnme «[1pocTom») — MOHUTOPUHI COCTOSHNS
YCTPOWCTBA, BCE CO6bITUS B peasibHOM BPEMEHM BbIBOAATCS Ha dKPaH.
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w A B C O N
BKNAAKA «<HACTPOWMKM LORAWAN>»

Bera SH-2 / PykoBoAcTBO MO aKCMnyaTaumm

Bknagka «HacTtpomkn LoRaWAN» no3BongeT BbIMOMHUTL HACTPOMKY  Pa3IMYHbIX
napameTpos ceTu LoRa.
|||. MHbopMaLma LéRa HacTpoitkar LoRaWAN 1“'Bera SH-2 Asbi: | Russian ™
YacToTHEIM NNaH: RUBG6S - H3MEHUTE
Cnocob SKTHBALYM B CETH: OTAA b

3anpawveaTe NoATEEPRAEHWE!

AETOMETMYECKOS YNPABNEHHE CKOPOCTHIO!

OTKPEIBATE NEPEOE MOMEMHOE OKHO YEpEs:

Zapep#ka 1Ha NoATEEPHAEHWE NPUCOELMHEHHMA K CETH:
Konu4ecTEo NepenoETOPOE NAKETa:

MOWHOCTE NEPEASTHMKE!

CKOpOCTE NEpeaaqM:

Bes noaTeepxaeHHA
Brn

1 cexkyHaa

5 cekyHa

1paz

14 dBm

DRO SF12BW125

YacTOTHbIN nNnaH — No3BONgET Bbl6paTb OAVH M3 4YaCTOTHbIX M/A1aHOB, MMEKLWNXCA Ha

YyCTPOWMCTBE UM 3a4aTb MPOU3BOJIbHbLIA YAaCTOTHbIM MnaH. [MPOK3BOJbHBLIN YaCTOTHbLIA MMaH
OYHKUMOHMPYET Ha 6a3e YaCcTOTHOro nnaHa EU-868.

YacToTHBIM MNaH:

RU_868

MpoMIE0NEHBIN

Mogem noganepXxmnBaeT cneayroume 4aCToOTHbIE MJ1aHbl:

MEMEHHMTE

YacToTHbIN NnaH! KaHan YacToTa Mopaynauuns
1 868.1 MultiSF 125 kHz
EU-868 2 868.3 Mult?SF 125 kHz
3 868.5 MultiSF 125 kHz
RX2 869.525 SF12 125 kHz
1 868.9 MultiSF 125 kHz
RU-868 2 869.1 MultiSF 125 kHz
RX2 869.1 SF12 125 kHz

Mpoun3BONbHLIN

3a[aETCa BPYUHYIO

B yacToTHbIX NnaHax EU-868 n RU-868 no yMonyaHWO akTUBHbI TOMbKO T€ KaHasbl, Ha

KOTOpPbIX YCTPOMCTBO OTMNpPaBnAgeT 3anpochl

Ha rnpmncoeamHeHne K CeTU

(Join-kaHanbl).

OcTanbHble KaHanbl, KOTOPble YCTPOWCTBO AO/MKHO WCMONAb30BaTb MOryT 6biTb MepenaHbl
ceteBbiIM LORaWAN cepBepoM BO BpeMs Npoueaypbl NPUCOeANHEHUS YCTPONCTBA K CETW.

Mo yMonyaHMio YyCTPOMCTBO NOAAEPIKMBAET [1Ba YAaCTOTHbBIX M1aHa U NMPOU3BOJbHbIN, OAHAKO BO3MOXHa NMOCTaBKa
NPOLLUMBOK NOA APYrue YaCcTOTHbIe MAaHbl NofA 3aka3: IN865, AS923, AU915, KR920, US915, KZ865

20
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Bera SH-2 / PykoBoACTBO MO aKkcnnyaTaumm @ Beaa

A B C O N1 10O T

[Mpn BbIGOpe B none «YaCTOTHbIM MAaH» 3HavyeHUs «[1POM3BOJIbHLINY HEOH6XOAMMO
BPYYHYIO MPOMUCaTb YaCTOThbl, KOTOPbIE YCTPOWNCTBO OyAEeT MCMNOb30BaTh. g 3TOro Hy»XHO
HaXaTb KHOMKY «/3MeHNTb», MOSBUTCS OKHO PeAaKTUPOBAHUSA YaCTOT KaHaJOB:

YacToTa join kaHana 1 (M) i YacToTa kanana 9 (Mw) i
YacToTa join kanana 2 () 0 YacToTa kanana 10 (M) ]
YacToTa join kaHana 3 () 0 YacToTa kaHana 11 (M) ]
YacToTa kanana 4 (Tw) 0 YacToTa kanana 12 (M) ]
YacToTa kanana 5 (Tw) i YacToTa kanana 13 (M) i
YacToTa kaHana & () 0 YacToTa kanana 14 (M) ]
YacToTa kaHana 7 () 0 YacToTa kaHana 15 (M) ]
YacToTa kanana 8 (Tw) 0 YacToTa kaHana 16 (M) ]
YacToTa BTOpOro MPUEMHOro OKHa |III| CrkopocTb BTOporo npremHoro oxkHa | DRO =
ok |

JaHHbIM YaCTOTHbIM NNaH NO3BOASET 3a4aTb A0 16 KaHANOB, a TakXKe YaCTOTY M CKOPOCTb
BTOPOro NPMEMHOIO OKHa.

MepBble Tpu KaHana M BTOpoe MNPUEMHOE OKHO Heob6xoauMMo
HacTpouTb B oO6s3aTeIbHOM MNOpsAKe, WHaye NpPOU3BOJIbHbIN
YaCTOTHbIN NNaH 6yAeT CYUTATbCA NYCTbIM

Cnoco6 akTUBaLUMK B CETU — 3ala€T cNocob akTmBaumm B ceTn: ABP nnm OTAA.

3anpawuBaTbh NOATBEPXKAEHUE — MPU BbIGOPe OTMPABKM MaKeTa C MOATBEPXKAEHMEM,
YCTPOWMCTBO 6yAeT NOBTOPSATb OTMPABKY NMakeTa 4O TeX Nop, NoKa He NMOAYYMT NOATBEPKAEHME
OT CepBepa, MMB60 NOKa He 3aKOHYMTCS «KonnmyecTBO NepenoBTOPOB NakeTa» (CM. ganee). Ecnn
NOATBEPXKAEHME HE 6bINO NONYYEHO, MOAEM COXPAHAET BCE HAKOMEHHbIE MAaKeTbl B NamMaTn 4O
CrnenymoLLero ceaHca CBasu.

Mpwu Bbi6Ope OTNpaBKK NakeTa 6e3 NOATBEPXAEHUS, MOAEM He 6yaeT
3HaTb, AOCTAB/NIEH MAKET UM HeT

ABTOMATMYeCKOe yrnpaBieHne cKopocTbio (ADR) — paHHas onuums akTUMBMpPYeT B
YCTPOMNCTBE aNroOpmMTM aBTOMATUYECKOrO YMpPaBieHUS CKOPOCTbO Mepenays AaHHbIX CO
cTopoHbl ceT LoRaWAN. Yem Bbile KayeCTBO MPUHMMAEMOrO CeTblO CUrHana, TEM Bblle
CKOPOCTb 6yAeT yCTaHaBAMBATHCS Ha YCTPOMCTBE. [aHHYIO ONuMiO peKkoMeHOyeTCs BKIOYaTb
TOJIbKO Ha CTaUMOHAPHO YCTAaHOBNEHHbIX YCTPOMCTBAX.

Pesusus Ne03 ot 15.07.2019 21



@ Beaa Bera SH-2 / PykoBoACTBO No aKCnayaTaumm
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ABTOMaTHYECKOE YNPABNEHWE CKOPOCTEHD:
Beikn

OTKpbiBaTb NepBOE NMPUEMHOE OKHO Yepes (He oTobpaxkaeTcs B pexunme «[1pocTtom») —
3a[3€T BpeMS, Yepes KOTOpPOe YCTPOMCTBO OTKPOET MepBOe NPUEMHOE OKHO MNOC/e nepenaym
o4yepefHOro nakeTa. Bropoe npmémHoe OKHO Bcerfa OTKpbIBAeTCH yepe3 1 cekyHAy nocne
nMepBoro.

1cekyHaa
2 cekyHAbI
3 CeKyHAakI
4 CeKyHAabI
5 cexyHa

CTKPBIEETE NEPECE MPUMEMHOE OKHO YEpes!
7 ceKyHa

8 cekyHA

9 CceKyHA

10 cexyHAa
11 cekyHA
12 cekyHAa
13 cexyHA
14 cekyHA

15 cekyHa

3apepxkKa 1 Ha noaTBepPXXAEHNE NPUCOEOMHEHUS K CETU (HE OTOBPAXKaeTCs B pexmnme
«[MpocTom») — 3a0aéT BpeMS, Yepe3 KOTOPOE YCTPONCTBO OTKPOET NepBoOe NPUMEMHOE OKHO AN
nony4yeHus NOATBEPXAEeHMS npucoeanHeHmns K cetn LoRaWAN. Btopoe okHO Bcerga
OTKpbIBaeTCH Yepes 1 cekyHAy nocse nepBoro.

1cekyHaa
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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A B C O N1 10O T

KonnuecTtBo NepenoBTOPOB NakeTa (He OTob6paxaeTcs B pexunme «l1pocTtom») — ecnum
dYyHKUMA «3anpalumBaTb NOATBEPXKAEHNE» OTKKOYEHA, YCTPOMCTBO NPOCTO 6yAeT OTNPaBndTb
KaXAbll MNakeT CTOJIbKO pa3, CKOJIbKO YKa3aHO B JaHHOWM HacTpouke. Ecnn  oyHKUMA
«3anpalmBaTb NOATBEPXKAEHME» BKIOYEHA, YCTPOMUCTBO OyAET OTMPaBAATb MaKeTbl MOKa He
NONYYUT NOATBEPXKAEHNE UM MOKA HE OTMPABUT CTOJIbKO MaKETOB, CKOJIbKO YKa3aHO B AAHHOW
HaCTpOWKe.

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

MouwHocTb nepepatumka (He oTobpaxaeTcs B pexume «[pocTom») — peryampyercs
MOLLHOCTb MepefaTyMka YCTPOMCTBA MNpu oOTnpaBke naketoB B ceTb LORaWAN. [aHHasd
HACTPOWMKa MOXET 6bITb MU3MEHEHa CeTblO, eC/in BKJtoYeH anropntm ADR.

2dBm
5 dBm
& dBm
14 dBm
20 dBm

CkopocTb nepepauu (He oTobpaxaeTcs B pexumme «[1poCcTom») — perynmpyeTtcs CKOpOCTb
nepenayn, Ha KOTOPOM YCTPOWCTBO 6yaeT nepefaBaTb nakeTbl B ceTb LORaWAN. [aHHas
CKOPOCTb MOXeT 6blTb UISMEHEHa CeTbiO, €CNK BKtOYEH anropmutm ADR.

DROSF12 BwW125
DR15F11BwW125
DR2 SF10 BwW 125
S—
DR4 5F3 BW125
DRSS SF7 BW125
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BKNAOKA «BETA SH-2»

Bknaaka «Bera SH-2» conepXuT HaCTPOMKM MOAKIKOYEHHOrO YCTPONCTBA.

|||. MHbopMaLya L&Ra HacTpoiiki LoRaW AN “TEera 5H-2 Asbik: | Russian ~
TeKywee CoCTOAHKWE One Wire
WMmMnynecos Ha sxoge 1: Ju] 1-wire Temnepatypa 1: 0 1-wire TemnepaTypa 6: 0
MMNynbcos Ha Bxoae 2: 0 1-wire Temnepatypa 2: 0 1-wire Temnepatypa 7: 0
B A C I e 1-wire Temnepatypa 3: 0 1-wire Temnepatypa 8: 0
KauecTso cvrHana LTE-Mogema: 99 . )
1-wire Temnepatypa 4: 0 1-wire Temnepatypa 9: 0
Sapan baTapeu: a9
1-wire Temnepatypa 5: 0 1-wire Temnepatypa 10: 0
aLM1, B: 0.01
ALM2, B: 0.01 Pexum asToaodasneHus AaT4ukos: Beikn |Mepexmoqute pexim asToaobasneHns
MpUHYaUTENEHD ChOPMMPOBATE NaKeT YaanuTe BCe AaTHMKK
HacTpoitt MHTepdeica HacTpolikn oXpaHL!
Pexoam Bxona 1 OxpaHHE =
OTNpaenATE TpesoxHoe cooblwenke No Exoay 1NpH: | SaMblKaHuM =
PeskiiM Bxona 2 WMy e cHEIR hd
OTNpaEnATE TpeEo#Hoe conflueHHe no Bxoay 2 NpK: | SaMbikaHi
Pexum paboTel 1-Wire/RS-485 (ModBus): | 1-Wire hd
HacTpoitki coeguHEHIMS Hactpoiita MQTT yepes LTE
TexHONorMA NEPEaaYM AaHHEIX: LTE =
Band 1 v Band 3 Band 5 MQ brocker IP: |89.189,183,233

McnonbsyeMble NONOCH! YSCTOT:
Band 8 Band 20 Band 28

MQTT brocker port: | 1884

Meproa chopa AaHHL: 15 MHUHYT o
MepWoa NEpeAEYM DaHHEIX: 30 MHHYT hd

MQTT topic name: | glassy
Yacosoi noAc: UTC+07:00 A

APM: | m2m.beeline.ru
MQTT dient name: |ATDD-1

Username:

Password: Ha4aTb coenuHeHHe dyepes MOTT

IP npoToKon: IPva hd

HacTpoitki Modbus

Slave ID: |0 Baudrate: 115200
1. DyHKUMA: MNone Anpec: [¥] CuMTaHHbIE AaHHLIE: 0x0000
7L PYHKUMA: Mone Anpec: [0 CyMTaHHbIE AaHHBIe:  |0x0000
5 DyHKLMA: MNone Appec: |0 CurTaHHBIE AaHHBIE: | 0x0000
Gk PYHKLMA: MNone Agpec: [0 CyMTaHHbIE AaHHeie:  |0x0000
5 DyHKLMA: MNone Appec: |0 CurTaHHBIE AaHHBIE: | 0x0000
B. PYHKLMA: MNone Agpec: [0 CyMTaHHbIE AaHHeie:  |0x0000

TeKylwee COCTOHME — OTO6paXaeT TeKyllMe napameTpbl YCTPOMCTBA — KOJIMYECTBO
NMMYbCOB Ha LMPOBbIX BXOJax, cocTosHMe LTE-Monema 1 KayecTBO CUrHana, 3apsan 6atapeu
N COCTOSIHME aHaOrOBbIX BXO0B.
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KauectBo curHana LTE-mopema oTobpaxaeTcs B nonoce 3HaveHun ot O go 31 npwu
HanM4My CBA3N, a 3Ha4YeHre 99 o3HavyaeT OTCyTCTBME CBA3W. [ToapobHee B TabnuLe:

3HayeHue B nporpamme KauecTtBO curHana, obm
0 -113 n meHee

1 -111

2..30 -109...-53

31 -51 unn 6onee

100 -116 n meHee

101 -115

102...190 -114...-26

191 -25 n 6onee

KHonka «[MpuHyantenbHO cGopMUpoBaTb MAKET» - MPU HAKATUM Ha KHOTMKY YCTPOMUCTBO
cobupaeT NOKasaHus Co BCex nHTepdencos, PopMmpyeT NakeT U MOMELLAET €ro B YEPHbIN ALLKK.

One Wire — HaCTpOMKM MNOAKTOYEHMS BHELLHMX AATYMKOB TEMMEPATYPLI U X MOKa3aHMs.
[lna no6aBneHnst AaTymKa B CUCTEMY HEOBXOAMMO BKIIIOUYMUTL PEXMM aBTOA06aBNEHMS. [JaTunKam
6yayT NPUCBOEHbI HOMEPa B TOM MOPSAKE, B KOTOPOM MX NOAKAoYann. [locne nepekntoveHms
peXunMma aBTOAOBABNEHMS B MONOXeEHWE «Bkn», yCTPOMCTBO OCyLLECTBASET MOWCK Ha LWMHE
HOBbIX AATYMKOB. OBHaAPYXMB HOBbIN AATYMK, YCTPOMCTBO AOBABASET €0 B MaMATb U PEXUM
aBTOAO6ABNEHNS aBTOMATUYECKM MEPEBOAUTCS B MNONOXeEHWE «Bbikny. YTO6bI [06aBUTH
cnefyloWmMn 0aTynK, HEO6XOAMMO CHOBa BKIIOUUTH pexMma aBToao6aBneHus. Bce patyumkm
MOMHO YIaNUTb U3 NaMATU KHOMKOW «YannTb BCE AAaTYUKNY.

HacTponkun nHtepdenca — no3BonseT HaCTPOUTb TUM KaXKAOro BXOAa — MMMYNbCHbIN UN
OXPaHHbIN, a TaKXe BblbpaTb pexum Bxoaa 1-Wire/ModBus. Ecnuv BeibpaH 1-Wire, TO HaCTpOMKn
ModBus HenocTynHbl, ecam BbibpaH ModBus, To HacTponkn 1-Wire n gaTynkoB TemnepaTypbl
HEeLOCTYMHbI.

HacTponkn oxpaHbl — MO3BOASET HACTPOUTb PEXMM CPabaTbiBaHUS OXPaHHbIX BXOAOB —
NPY 3aMbIKaHWUW OXPaHHOW Lenun, Npun pasmbiKaHUN UK B O6OMX CyYasX.

HacTpoliku coeguHeHus — rpynna napaMeTpoB, KOTOPble MO3BONAOT MPOU3BECTMU
HaCTPOWVKY MepnuoaoB cb6opa U nepedadm MOKasaHWi, 1M 4YaCOBOrO MOSCA, a TaKXe Bblb6paTb
TEXHONOTUIO Nepefayn AaHHbIX 1 peXxmm moaema ana LTE.

TexHonorusa nepegayum gaHHbix — LTE nnn LoRaWAN.

Hactponkn MQTT uyepe3 LTE - HacTpomku, Heobxoaumble 015 OCYLLECTBNEHMUS
coenmHeHus yepes LTE moaem.

KHonka «Ha4vaTb coeamHeHue yepe3s MQTT» - MO HaaTUIO Ha KHOMKY MPOUCXOANT
MHULMALMS BHEOUYEpPEeAHOro ceaHca cBa3n yepes MQTT 6pokep.

HacTtpounkn Modbus - pasgen conep>XmTt HaCTPOUKU A5 YTEHWUS AAaHHbIX MO MPOTOKONY
MODBUS ¢ ycTponcTBa, NOAKIOYEHHOTO K SH-2 no nHtepdency RS-485.
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Mokazanus dukcupytotcas B 00.00 mo BHYTPEHHMM 4Yacam YCTPOWCTBaA, €CAM 3adaH
nepunoa cbopa aaHHbIXx 24 yaca, B 00.00 n B 12.00, ecnn nepuopg 12 4acos m Tak nanee. Bce
MOKa3aHWs XPaHATCA B MaMSATM YCTPOWCTBA 4O ClefytoLllero ceaHca cesasun. [Nepnoa nepenayn
JaHHbIX MOXeT paBHATbcsa 5, 15, 30 muHyTam, 1, 6, 12 n 24 yacam. lNpu BbIXOAE Ha CBSA3b
YCTPOMCTBO HAa4YMHAET OTNPABAATb MaKeTbl C MOKa3aHUAMM, HaYMHas C CAaMOro PaHHEro.

Mpwn nepenave gaHHbIX No TexHonornm LoRaWAN, Heo6XxoaMMO yunTbiBaTb HACTPOMKM
NOATBEPXKAEHMS OTNPAaBKM NakeToB. ECn napameTp «3anpalmnBaTe NOATBEPKAEHNED
BK/IIOYEH, TO MOJEM 6yAeT OTNPaBAaTb CNEAYIOWMN NaKeT TONbKO NOCAE NOYyYEHNS
NOATBEPXKAEHMS O AOCTaBKe Npeablaywero. Ecnm Takoe NnoaTBEPXKAEHNE HE NOSTYHEHO Nocne
BbIMOJSIHEHUS YKA3aHHOIO B HACTPOWMKax KONMYECTBa MNEPenoBTOPOB NAaKETOB, MOAEM
3aBeplUaeT CeaHC CBS3M 4O cneaytowero no pacnmucanuio. MNpm aToM yCTPOMCTBO NPOAOMKAET
cobupaTb AaHHblE COrTacHO Nepunoay C6opa AaHHbIX 1 3aMMUCbiBaTh B NaMsTb. HenepeaaHHble
MNakeTbl OCTAOTCH B NaMATM paaAMoMoaemMa 4O CNefytoLero CeaHca CBsi3u.

Mpw BbIKIOYEHHOM MapamMeTpe «3anpallnBaTb NOATBEPKAEHNE», MOAEM OTMNPABASET B
CeTb BCe HaKOMMNEHHble NaKeTbl MO MOPSAKY C CAMOro PaHHero 4O CaMoro NocneaHero.
[MpoBepKM AOCTaBKM MaKETOB B TaKOM pexmme HeT. HenepeaaHHbIX MakeTOB B MamMaTH
YCTPOMCTBA HE OCTa&TCs.

° Mpn nepepade gaHHbIX No TexHonorn LTE NB-loT nakeTbl oTnpasnsioTCca C
NOATBEP)KAEHMEM MO YMONYAHUIO U ITOT NapaMeTp W3MEHUTb Henb3sl.
KonnyecTtBo nepenoBTOpOB 5.
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B naHHOM pa3gene onmncaH BUA COObLLEHMS, OTNpaBasSeMoro pagnomoaemom Bera SH-2 B

cetb LoRaWAN n NB-loT.

MOJEM BETA SH-2 MEPEOAET CNEAVYIOWMWE MAKETbI B CETb LORAWAN

B nonax, cocrofiluux w3 HECKONbKUX 6aWT, UCnonb3yeTcs MNopsApokK
cnepoBaHusd little endian

1. TMakeT C TekyWMMM NOKazaHMaIMK, nepepaeTcs perynapHo Ha LoRaWAN nopt 2

Pa3mep B 6amnTax

OnuvcaHune nong

1 6ant Tun nakeTa, ona naHHoro naketa = 09
1 6anTt [MpuymHa GOPMUPOBaHUS NaKeTa:
1 — no BpemeHw,
2 — Mo TpeBore Ha Bxoze 1,
3 — Mo TpeBore Ha BXoae 2,
4 — No KOMaHZe C KoHpUrypaTopa
1 6ant 3apsaa 6aTapeu, %
4 6anTa Bpems c60pa AaHHbIX, NepenaBaemMbixX B JAHHOM MaKeTe
(unixtimeUTC)
1 6ant TemnepaTypa npoueccopa, °C
20 6ant MoKa3aHWs BHELLHMX AaTYMKoB TemnepaTypbl, °C
4 6anTa KonnyecTBo MMMyibCOB Ha LUNdpPoBOM Bxoae 1
4 6anTa KonnyecTBo MMMyibCoOB Ha LUNdPOBOM Bxoae 1
2 6banTa 3HayeHne HanpsXXeHnsa Ha aHanoroesom exoge 1, MB
2 6banTa 3HayYeHne HanpsXXeHnsa Ha aHanoroBom Bxoae 2, MB

Moaem comepUT B cebe BCTPOEHHbIE Yachl C KaNeHOapeM, BpemMs MU OaTa Ha KOTOPbIX
33[1aeTCs NMPU MNPOU3BOACTBE, a TAKXKE MOTYT 6bITb CKOPPEKTUPOBAHbI B MPOLIECCE SKCMTyaTaLMm.
DopMUpPOBaHME NAKETOB C TEKYLLUMMM MNOKA3aHUAMU MPONUCXOANT B MOMEHTbI BDEMEHMU, KPaTHbIE
3aJlaHHOMY B HAaCTPOWMKax nepuoay c6opa AaHHbIX:

e [Ins nHTepBana 1 4ac: nepenatoTCs NOKa3aHMsa Ha Ha4yano TeKYLLEero Yaca;
e [lng nHTepBana 6 4yacos: nepenatoTca nokasaHums Ha 00:00, 06:00, 12:00, 18:00;
e [lnga nHTepsana 12 4acos: nepepnatoTcs nokasanus Ha 00:00, 12:00;

e [lnga nHTepBana 24 yaca: nepenatotcs rnokasaHums Ha 00:00 TekyLLmMX CyTOK.

[TpU CHATUM NOKa3aHWN YYMUTbIBAETCH 3a4aHHbIVM B HACTPOWMKax YaCOBOM NOSIC.
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2. akeT € 3anpOCOM KOPPEKTUPOBKM BPEMEHM, MepenaeTcs OAnH pa3 B CyTkM Ha LORaWAN
nopt 4

Pasmep B 6anTax OnucaHue nons

1 6ant Twn nakeTa, ons AaHHOro naketa = 255

4 6anTa Bpemsa pagnomMmonemMma Ha MOMEHT nepefadu nakeTa
(unixtimeUTC)

Mocne nony4yeHUs nakeTa 4aHHOIO TMUMa NPUIOXKEHNE MOXKET OTMPABUTb PAANOMOLEMY
NnakeT C KOPPEKTUPOBKOW BPEMEHMU.

MOJEM BETA SH-2 MPUHUMAET CNEAYIOWMWME MAKETbI MO LORAWAN

1. TlakeT Cc KOpPpPeKTUPOBKOWM BpeEMEHU — NepenaeTtcs npunoxeHnem Ha LoRaWAN nopT 4

Pa3mep B 6amnTax OnucaHve nons
1 6anT Twn nakeTa, 019 JaHHOro nakeTa = 255
8 6anT BennynHa B ceKkyHAax, Ha KOTOPYKO HY>KHO CKOPPEKTUPOBATH

Bpems. MoxeT 6biTb MOIOXUTENBHOW UK OTpULATENBHOM
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OOPMAT COOBLWEHWA MPU OTNPABKE HA MQTT BPOKEP

Ecnu B KauecTBe TexHONOrMM nepenavm ncnosblyetcs LTE, To nepefaya ocyLLecTBnseTcs
no MQTT npoTtokony. HeobxoaMmMo nponmcath B HAaCTPOMKax YCTPOMCTBA agpec W nopT
cepBepa Ha KOTOpbIN 6yayT OTNPaBAATb AAaHHbIE, STW HACTPOWMKM 3a4at0TCsa B KOHGUrypaTope. B
KayecTBe cepBepa (MpUEeMHOW CTOPOHbLI) AOMKeH BbicTynaTe MQTT 6pokep. Heobxoammo
nponucaTb B HACTPOMKax YCTPOWCTBa agpec M nopTt 6pokepa. Kpome TOro, Heob6xoamMmo
nponucaTb UMS TOMMKaA Ky[a OCYLLECTBASETCA MyOaAMKauma 4aHHbIX, U, UMS KIWEHTa — UMS MOA
KOTOPbIM YCTPOMCTBO 6yAeT Ny6AMKOBaTb AaHHbIE. DTV HACTPOMKM 3a4at0TCs B KOHPUrypaTope
B paspene «Hactpomkm MQTT uepes LTE». [nga Toro, 4tobbl yBWAETb OTMPABAEHHbIE
YCTPOMUCTBOM AaHHblE, HEOHXOAMMO Pa3BEPHYTb Ha KaKOM-IMOO MEPCOHaIbLHOM KOMMbOTEPE
MQTT 6pokep 1 NOANNCATLCSA KaKUM-TMOO npunoxeHnem Ha MQTT 6pokepa.

YcTtponctBo SH-2 oTnpasnsieT cooblleHne Ha cepBep B TEKCTOBOM BuAe, B dopmaTe
JSON, npumep coobLeHnst NpUBEAEH HUXKE.

{
"Message"{
“firmware":"SH-2 v0.1.4",
‘num™1,
"date":"1.3.19",
“time":"8:43:27"

"LBS"{
"TAC":"9C8D",
"CID":"0856831D",
"ACT":"9",
"MCC":"250",
"MNC":"99",
‘SQ""21"

%,

"CellStatus"{
"EARFCN™:1240,
"PCID":354,
"RSRP":-775,
"RSRQ":-108,
"RSSI":-716,
"SNR":247

%,

"Telemetry”{
“reason”:"time”,
"date”:"1.1.17",
time":"0:0:5",
"bat™99,
“pulsel™O,
"pulse2™:0,
"ADC1"8,
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"ADC2":8,
"temp":28,
"onewire":[28.2,27.9,28.3,0,0,0,0,0, 0, 0],

PacwndpoBka nonem coobLieHus:

Message — pa3aen cogep>XmT MHPOPMaLMIO O TEKYLLEM COOOLLEHWNM.
firmware — Ha3BaHWe 1 BepCKa NPOLUMBKM YCTPOMNCTBA
numM — HOMep COObLLEHNS OTMPABAEHHOrO MOAEMOM SH-2
date — gaTa oTNpaBkM COOBLLEHMUS
time — BpeMsi OTNpaBKM COOBLLEHMUS

LBS — pasgnen cogepxmT nHdopMaumio O napaMmeTpax 6a3oBOM CTaHLMK, Yepe3 KOTOPYHO
BbIMNO/IHEHA OTMNPAaBKa
TAC, CID, MCC, MNC — nageHtndmrkaTopbl 6a30BOM CTaHLMM
ACT- texHonorus goctyna (9 — LTE Cat.NB1)
SQ - kayecTBO cUrHana ot 6a3oOBOM CTaHLMM

CellStatus — pa3oen coagepXmT MHOOPMALIMIO O COCTOSSHUMN CETU
EARFCN — HOMep paamMo4yacTOTHOrO KaHana (abCoMoTHbIN)
PCID — pusmnyeckmm agpec cetu
RSRP — MOLLHOCTb BXOAALLErO CUrHana
RSRQ - kauyecTBO BXOAALLErrO CUrHaNa
RSSI| — nHAnKaTOp CUbl BXOAALLErO CUrHaNa
SNR — oTHOLWeHMe curHan/wym

Telemetry — pa3snen coaepXmnT cobpaHHble AaHHble (AaHHble OOHOM 3annMCK YCTPOWNCTBA)

reason — NpuyrHa nepegayn nakeTa

date — nata c6opa AaHHbIX

time — Bpemsa c6opa OaHHbIX

bat — 3apsa 6aTapen

pulsel — KONNMYECTBO MMMYNbCOB Ha MMMYJIbCHOM Bxoae 1

pulse2 — KONNYEeCTBO MMMYbCOB HA MMMYJIbCHOM BXOe 2

ADC1 - HanpshkeHMe Ha aHanoroBom Bxoje 1

ADC2 - HanpshkeHMe Ha aHaNoroBOM Bxoae 2

temp — TemnepaTtypa npoueccopa

onewire — TemnepaTtypa 10 gaTtumMkoB nogkntoYeHHbIX K 1-Wire

modbus 2 — gaHHble Mony4vyeHHble NO MHTepdency RS-485 c MoOAKIOYEHHOrO
MODBUS ycTtponcTsa (10 3HayeHun 16 6UTHbIX PErmcTpoB)

2 Ecnu BkatoveH MODBUS, To 3Tu AaHHble 6yLyT NPUXOANTb BMECTO [aHHbIX ONewire n Hao6opoT
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Mopgembl Bera SH-2 [onXHbI XpaHUTbCA B 3aBOACKOM YMNakOBKE B OTariMBaEMbIX
nomelleHuax npm temnepaTtype oT +5°C o +40°C 1 OTHOCUTENBbHOWM BAAXXHOCTW He 60nee 85%.

TpaHCNOPTMPOBaHNE MOAEMOB AOMYCKAETCS B KPbIThIX FPY30BbIX OTCEKax BCEX TUMOB Ha
ntobble paccTosHMa Npu TemnepaType oT -40°C go +85°C.
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7 KOMTIJIEKT NMOCTABKHA

YCTPOMNCTBO MOCTaBNAETCS B CNeAYOLWEN KOMMNEKTaLUNN:

YHunBepcanbHbiM mogem Bera SH-2 — 1 wT.
AHTEHHa — 2 Wr.
batapes 6400 MAY — 1 nan 2 wT.3

MacnopTt — 1 wrT.

3 KonmuyecTso NOCTaBASEMbIX 3/IEMEHTOB NMUTAHUS 3aBUCUT OT yC)'IOBI/IVI 3aKa3a
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[apaHTUNHBIM CPOK Ha YCTPOWCTBO COCTABASET 5 NET CO AHS NPOLAXKM.

N3roToBuTens 0653aH NPefoCTaBUTb YCYr MO PEMOHTY WM 3aMEHUTb Bbillejllee 13
CTPOS YCTPOMCTBO B TEYEHME BCErO rapaHTUIMHOIO CPOKa.

MoTpebutenb 0653aH CO6AOAATL YCNOBUS M NMPaBMia TPAHCMNOPTUPOBAHMS, XPaHEHUS U
3KCMAyaTaumMn, ykasaHHble B JaHHOM PyKOBOACTBE MOJ/b30BaTENS.

FapaHTUIMHble 0653aTeNbCTBA HE PACMPOCTPAHAOTCS:
- Ha 2N1EMEHTbI MUTAHNS YCTPOWNCTB;

- Ha YCTPOMCTBA C MEXaHNYECKMMMU, INEKTPUYECKMMUN N/UAN NHBIMN NMOBPEXAEHUSIMU U
nedekTaMmn, BO3HUKWMMKM MNpY  HApPyLIEHWMU YCINOBUM TPAHCMOPTUPOBAHUS, XPaHEHUS W
aKCnayaTaumu;

- Ha yCTpOl;ICTBa CO chejaMn peMOHTa BHE CEPBNCHOIO LIEHTPa U3TOTOBUTENA;

- Ha yCTpOPICTBa CO cnieaaMum OKNCneHna nnn gpyrnx npm3HakoB noragaHnA XUOKOCTEMN
B KOpnycC m3aenn4.

Mpw BO3HUKHOBEHWUW FaPaHTUNHOIO CiyYas, CleayeT 06paTUTbCA B CEPBUCHDIN LIEHTP MO
aapecy:

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

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