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&) i cconwr Bera TC-12 / PykoBOACTBO MO 3KCMAyaTaLmm

BBEOAEHWE

HacTosulee pykOBOACTBO pacnpoCcTpaHaeTcs Ha TecTep ceTn Bera TC-12 (nanee —
Tectep) npomusBoactea OOO «Bera-A6conoT» M onpepensgeT MNopsaok paboTbl C
YyCTPOMUCTBOM U ONuUcaHue GpyHKLMOHanNa.

PykoBOACTBO npefHa3HavyeHo ANs CMNeLnanncToB, O3HAKOMIIEHHbIX C MpPaBUIaMu
BbIMOJIHEHMSI MOHTAXHbIX Pa6OT B 0671aCTU PA3/IMYHOIO INEKTPOHHOIO N 3NEKTPUYECKOTO
060pyAOBaHMS.

OOO «Bera-A6conoT» CcoxpaHaeT 3a cobor npaBo 6e3 npenBapuUTeNbHOro
YBEAOMJ/IEHNS BHOCUTb B PYKOBOLACTBO W3MEHEHUSs, CBfA3AHHbIE C YJyylleHUEM
060pyAOBaHMA U MPOrPaMMHOro ObecneyeHuns, a TakxKe AJig YCTPaHEHUs ornevyaToK U
HETOYHOCTEWN.

2 PeBu3umsa N2 03 ot OwmbKal

IA~rAissi1a1s ~~ssmsria 10



Bera TC-12 / PykoBOACTBO MO 3KCMiyaTaumm &) s con oo

1 HABHAYEHWE U MPUHLUWIM PABOTDI

HA3HAYEHMWE YCTPOWCTBA

TecTep ceTu NpegHasHavyeH ong TecTupoBaHua ceTel ctaHgapTa LoRaWAN®. TC-
12 otnpaBnsetr B LORaWAN® ceTb creumanbHbii CUTHan, B OTBET Ha KOTOPbLIA CeTb
COOb6LLIaET eMy KONMMYECTBO 0a30BbIX CTaHLWMMN, NMPUHABLUMX OAHHbIA CUTHAM M KAYeCTBO
CUrHana. 2TW faHHble TeCTep OTO6paXKaeT Ha ANCIJIee BCAKMUM Pa3 Mpu HaXKaTuUM KHOMKMU.
Tectep cetn Bera TC-12 nmeeT pyHKUMIO onpefeneHns KoopanHaTt no cnyTHukam. Korga
3Ta PyHKUMS BKIOYEHA, TECTEP HEMPEPbLIBHO OH6HOBSET CBOM KOOPAMHATHI U OTMPaBNgeT
NX BMECTe C OCTa/lbHbIMU AaHHbIMK B CTaHAAPTHOM nakeTe B ceTb LORaWANE®,

Bnarogaps BCTPOEHHOMY aKKYMYNSITOPY YCTPOMCTBO MOXET aBTOHOMHO paboTaTb
B TeYEHME HECKOJIbKMX YaCOB.

YCTPONCTBO MOXET TMPUMEHATbLCS AN TeCTUpOBaHWA ceTen CcTaHhapTa
LoRaWAN® npu nx pasBopayvmBaHuUm U HaCTPOMKe. TecTep NOMOraeT NPUHATb pelleHne o
Hauny4lwem pasmelleHnn 6a30BbIX CTaHLUMN M OKOHEYHbIX YCTPONCTB OTHOCUTENBHO APYT
apyra.

3 PeBu3mng N2 03 ot Owm6bKa!
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Tectep cetn Bera TC-12
TECTUPOBAHMA CETEN CTaHAAPTA

Pa3BopayvynBaHUnN n HaCTpOﬁKe

&) i cconwr Bera TC-12 / PykoBOACTBO MO 3KCMAyaTaLmm

npeaHasHa4veH and

LoRaWAN® ripu unx ‘

TecTep penaeT cneuuvanbHbii 3anpoc B ceTb (nakeT «Uplink»), Ha KoTOpbIN
nony4vaeT noaTeepxaeHue (naket «Downlink»).

TecTep MOXeT NpeaoCTaBNATb PA3NNYHYIO MHPOPMALMIO O paboTe CeTu:

@

@

yacTtoTa curHana «Uplink» - yactoTa, Ha KOTOPOW OTMNpPaBJ/IEH 3aMNpocC B CeTb
(Mlw);

yactoTa curHana «Downlink» - 4acToTa, Ha KOTOPOM MNONYyYEHO
noaTeepxaeHue n3 cetn (Mlru);

SF (spread factor) - KO3dPUUMEHT onpeaenstowmm CKOPOCTb nepenayn
OaHHbIX curHana «Uplink» n «Downlink»;

MOLLHOCTb NepefaTyrka Tectepa cetm (Abm);

KOJINYECTBO BbIMNOJIHEHHbIX 3aNPOCOB B CETb;

PeBu3umsa N2 03 ot OwmbKal
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Bera TC-12 / PykoBOACTBO MO 3KCMiyaTaumm &) s con oo

@

@

@

RSSI (Received signal strength indicator) — MOWHOCTb NPUHUMaEMOro
curHana «Downlink» (obm);

HOMep OKHa, B KOTOPOE 6bl10 MPUHATO MOATBEPXKAEHME N3 ceTh (1 nnum 2);
UDM (Uplink demodulation margin) — 3anac gemonynaumm 6a3oBOW
CTaHUMWEN CUrHana TecTepa ceTu (nanee no tekcty UM);

DDM (Downlink demodulation margin) — 3anac gemoaynsumMm TeCTepomM
ceTu curHana 6a3oBomn CTaHuMK (ganee no Tekcty DM);

PER (packet error rate) — OTHOWeEHME KONMYECTBA MPUHATBLIX MAKETOB K
KONMYeCTBY NepellaHHbIX B MPOLEHTaX;

KONMYeCTBO 6a30BbIX CTAHLUMI, KOTOPbIE BUANT TECTEP CETU.

Takxe TEeCTEp MOXET NpPpenoCTaB/iIATb VIHd)OpMaLI,I/IPO C HaBUTaUMOHHbIX CMYTHUNKOB!

@ @ ®@ @ @

@

@

KONM4eCTBO BUAMMbIX cnyTHUKOB GPS n INMTOHACC;

LAT / LON — wmnpoTta / ponroTa — KOOpAUHaTbl MECTOMONIOXEHUS TECTEPA;
UTC - TekyLlee BpeMs CO CMYTHUKOB;

ALT - BbiCcOTa HaZ ypOBHEM MOpPS;

SATU - KOAIMYeCTBO CMNYTHWKOB, MO KOTOPbIM Oblla MNOJyYeHa
HaBUrauMoHHasa nHoopmMauus;

HDOP — kpuTepun TOYHOCTU OMNpeLeSIeHUs KOOPAMNHAT;

Ka4yeCTBO HaBUraLMOHHOIO CUrHana.

MnTaHMe TecTepa OCYLLEeCTBASETCH OT Nepe3apsKaeMoro akKyMyasaTopa
EMKOCTbIO 550 MAY, Ha KOTOPOM TeCTep MOXET paboTaTh 40 16 YaCOB NP BbIKIIOYEHHOM
npuemHuke NTHCC, n 4o 7 4acoB Npu BKJIKOYEHHOM.

HacTpaunBaeTcsa TecTtep Yyepe3 COOGCTBEHHbIN MHTEPDENC «HaCTpOMKIM».

PeBu3mng N2 03 ot Owm6bKa!
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&) i cconwr Bera TC-12 / PykoBOACTBO MO 3KCMAyaTaLmm
OCHOBHbIE
[Junana3oH pabounx TemnepaTyp -40..485°C
Hducnnen OLED, 1,3"
USB-nopTt micro-USB, 5 B, 500 MA
LORAWAN®
Knacc yctponctea LORaWAN® A
KonnuecTtBo nogaepxmnBaembix kaHanoB LORaWAN® He meHee 16
Tun aHTeHHbl LORa BHYTPEHHSAA
YyBCTBUTENBHOCTb -138 nbm
HanbHOCTb paAMOCBA3UM B MIIOTHOW FTOPOLCKOW 0O 5 KM
3acTpomnke
LanbHOCTb pagmnoOCBa3M B CEJIbCKOWM MECTHOCTM 00 15 Km
MowHOCTbL NepepaTymKa No YMONYaHMIO 25 MBT (HacTpavBaeTcs)
THCC
HyBCTBUTENBHOCTb HAaBUraLMOHHOTO NMPUEMHUKA, HE -160 nbm
MeHee
Tun aHTeHHbl THCC BHYTPEHHSA
MATAHUE
EMKOCTb BCTPOEHHOT O akKKyMyiaTopa 550 MAyY
KOPIYC
CTeneHb 3aWmMTbl KOpyca P64
Pa3smepbl kopnyca 92 x 54 x 34 mm

IA~rAissi1a1s ~~ssmsria 10
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Bera TC-12 / PykoBOACTBO MO 3KCMAyaTaLmm

[a6apuTbl yNaKOBKN, MM

Bec komnnekTa B YNaKOBKe, KI

YIAKOBKA

93 x54x 34
0,090 «kr

PeBu3mng N2 03 ot Owm6bKa!
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Ha)xaTb KHOMKY
OK

JoxxpaTtbea
3arpysku
YyCTpPOMCTBa

Ha)kaTb KHOMKY
«BneBo» ang
nepekyeHuns
dKpaHa

KonuyecTtBO
6a30BbIX
CTaHUuumn

3anac gemoaynsaumm B
Abm nakeTta Uplink

Bera TC-12 / PykoBOACTBO MO 3KCMAyaTaLmm

Ha)xaTb KHOMKY
«BBepx»:

MepBoe
HaXkaTue —
npucoeguHeHue
K ceTu, BTopoe —
TEeCT ceTu

MpoueHT
yCreLwHbIX
nepenay

Q

O

3anac gemonynsiuum B
Abm naketa Downlink

HeT cBg3u / HeT
DaHHbIX

PER 80-100 mmmp

5-10

PER0-40 b

PeBu3umsa N2 03 ot OwmbKal
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Bera TC-12 / PykoBOACTBO MO 3KCMiyaTaumm AE Coon ol T

MHTEP®ENC MONb3OBATENA

TecTep ceTM OCHalWLEéH KHOMKamMW ynpasneHus, 3Bykoumsnydatenem u OLED
ancnneeM. Kaxpoe HaxaTue Ha KHOTMKY COMPOBOXAAETCS 3BYKOBbIM CUTHANIOM, €CJ/IN He
BbIKJIIOYEH 3BYK YCTPOMCTBA.

YTO6bl BbI3BAaTb MABHOE MEHIO, HYXXHO HaXaTb KHOIKY «OK» npu BKJIIOYEHHOM
yCTpOIZCTBe. MeHI0 NogBUTCH, HE3ABUCKMMO OT TOrO, YTO ObIIO Ha SKpaHe N0 HaXXaTu4d

KHOTIKW.

UHpopmauums BbikntoyeHue

Pa6oune akpaHbl

3apan 6aTtapeu

HacTtponkn

KHonkn «BripaBo» 1 «BneBo» MCNoONb3yloTCa AN nepemMelleHnsa no meHto. [na
BbIOOpa 3/1EMEeHTa MeHK ciefyeT HaxaTb KHomky «OK». MeHio BKIO4aeT B cebsd

cnefytoume 31eMeHTb:
Pa6ouune aKpaHbl — 3KpaHbl C NOJIHON MHbOPMaLMen O paboTe B CETU.

HacTpolku — 3KpaH HacTpoek TecTepa.

9 PeBun3ma N2 03 ot Owmbkal
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&) i cconwr Bera TC-12 / PykoBOACTBO MO 3KCMAyaTaLmm

NHdopmauma — COAEPXUT KTIOYN U UAEHTUDUKATOPLI TECTEpa.

BoikntoyeHme - nepesos  YCTPOMCTBa B PEXUM NMOHMXXEHHOIO
3HepronoTpebaeHms.

3apsan 6aTtapeun — MHAMKATOP 3apsifa akKyMyaTopa.

PABOYNMN SKPAH 1 - 3ANAC AZEMOAYIALNN CUTHANOB UPLINK M DOWNLINK

lMocne BKIKOYEHUA Ha 3KpaHe oTobparkaeTcs Paboumin akpaH 2. lNepekntoyeHune
MEXY 3KpaHaMWM OCYLLECTBASETCS C MNOMOLLbIO KHOMOK «BneBo» wn «Brnpaso». B
npouecce TeCTUPOBaHUA Mexay HUMWU MOXHO CBOOGOAHO MepemelaTbCs, 4TObbI
nonyyYnTb 60s1ee MONHYK MHGOPMaLMIO O CETMW.

[MepBbi pabo4MM 3KPaH MOXHO BbI3BaTb, HAXXaB KHOMKY «BneBo» mocne BKIKYEeHNS
yCTpomncTBa. [1pn 3TOM AaHHble Ha HEM O6HYIeHbl. Pa6ounin akpaH 1 no3BonseT NoayYnTb
cnepyowyo MHGopMaLuio:

@ KonmyecTBO 6a30BbIX CTaHLUMW B 30HE BUOAMMOCTU TeCTEpa;

@ KoadpdumumeHT PER — npoueHT ycnewHbix nepenay;

@ [JlnarpaMmbl 3anaca LeMoaynsuum u YucineHHble 3HavyeHne UM mn DM
nocneaHero ceaHca CBa3u.

10 PeBu3umsa N2 03 ot OwmbKal
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Bera TC-12 / PykoBOACTBO MO 3KCMAyaTaLmm

Flpou,eHT yCnewHbIX
nepenayv

3apsan 6aTapen

KonunyecTtBO
6a30BbIX CTaHLUUM

DM - 3anac pemoaynsiumn Downlink

MkoHka «ba3oBas

UM - 3anac aemoaynsaumm Uplink
CTaHUMa»

3anac pemMoaynauumm — 3TO LeNoe MONOXKUTENbHOE YMCNO, OTobpaxaemoe B AbMm,
yKasblBaloLlee HACKOJIbKO MPUHATLIA CUrHaA Bbile YPOBHSA MOpora AeMOAYNALUN,
3HauyeHue «0» O3HavaeT, YTO NaKeT 6bl1 NPUHAT Ha AHe aemonynaumm (0 obm), Toraa Kak,
Hanpumep, 3HavyeHne «20» O3HayaeT, YTO makeT 6bi1 NpuHAT Ha 20 obm Bbilwe mopora
Aemoaynaumm.

otr0p05 CBA3b Ha rpaHn 0b6pbIBa, HECTabubHas CBSA3b C CETHIO
ot 50010 [MorpaHnyHasa 30Ha, CTabunbHas CBA3b HE rapaHTMPOBaHa
6onble 10 Xopolwumn ypoOBeHb CUTHaNa, YBEPEHHAs CBA3b

MKOHKa «6a3oBasi CTaHUMA» - B BMAE aHMMaUMM OTOBPAXKaeT aKTUBHOCTH
npouecca paanmoobmeHa. AHMMaUMS MPOAO/MKAETCA OO Tex MNop, NMoKa He MPUHATO
NOATBEPXKAEHUE NN HE UCTEK TaMMayT OKHa NPMUEMaA.

KonnuectBo 6a30BbIX CTaHUMUN - OTOHBPAXKAETCA KOMMYECTBO 6a30BbIX CTaHLMN,
KOTOPbIE YCMELWHO MOAYyYMIN NOCNEOHMNN NaKeT OT TecTepa CETH.

11 PeBun3ma N2 03 ot Owmbkal
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7)) s conwr Bera TC-12 / PykoBOACTBO MO 3KCMAyaTaLmm

MpoueHT ycnewHbix nepepay — koadodnumeHT PER (Packet error rate) BblumcnseTcs
KaK OTHOLIEHME KOJIMYECTBA MPUHATBIX TECTEPOM MOATBEPXKAEHUA OT CETU K OOLLEMY
KONIMYECTBY 3anpoOCOB, BblpaXXeHHOEe B npoueHTax. MoxeT BapbupoBaTbca oT O (He
NPULLIO HX OAHOrO NMOATBEPXKAEHMA NM60 PER MeHbLue 1% 1 npon3oLwwno okpyrieHne o
uenbix) 8o 100% (konnmyecTtBo NOATBEPXKAEHNI PABHO KONMYECTBY 3aNpOCOB).

3apan 6aTapen — OTOO6pakaeT TeKylWun CTaTyC 3apsifia akkymynstopa. [lpwu
KPUTUYECKOM pa3psiie akKyMynaTopa MKOHKa CTAaHOBUTCS MyCTOM, HAaYMHAET MUraTh, a
Tectep W3Oa€T NepuoAMYECKMA 3BYKOBOW CUrHan. [lpMMepHOe OcCTaBLleecs Bpems
paboTbl NpU 3TOM He 6onee 5 MUHYT, cnefyeT NPOM3BECTM 3apPAaKY akKKyMYIaTOPa

[Mpy NepBOM HaXaTuUM Ha KHOMKY «BBepx» TecTep oTnpaBasieT B CeTb 3anpocC Ha
npucoenuHeHne K ceTu (Ianee join-3anpoc), KOTOPbIN OTO6paxKaeTca Ha Anarpamme UM
(Uplink demodulation margin) Kak 3aWTPUXOBaHHbIN CTON6GUK. [lpn yaavyHOM
npucoeauHeHUn K cetn Ha amarpamme DM (Downlink demodulation margin) nossuTtca
3aMOJIHEHHbIN CTOJIOUK.

1 p E n 1 u u E YpayHoe npucoeamHeHue K

CETUN — 3aMOJIHEHHbIA CTONGUK

Join-3anpoc, oTo6paxaeTcs
KaK 3alTPUXOBAHHbIN CTONGUK

[Mpy Heypna4yHOM MNoOMbITKe Ha Anarpamme DM Takxe NOsSIBUTCS 3allTPUXOBAHHbIN
CTON6MK. Bcero tectep cetu NpeanpuHMMaeT TPW NMOMNbITKU NPUCOEANHUTLCA K CETHU.

12 PeBu3umsa N2 03 ot OwmbKal
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Bera TC-12 / PykoBOACTBO MO 3KCMAyaTaLmm

Tpw HeyAnauHble
MonbITKU
NPUCOEONHUTBCS K
cetu

] SRR L L

[Tocne ycnewHoro NpucoeanHeEHUs K CETU MOXHO NPUCTYNaTb K TECTUPOBAHMIO
cetn. EcTb OBa cnocoba: py4YyHOM 1M aBTOMATUYECKUN. B mepBOM cnyvae TecTep ceTu
oTnpasngeT 3anpoc Uplink B ceTb Npy KaXAOM HaaTWUU Ha KHOMKy «Beepx». B
aBTOMATMYECKOM pexmMme TecTep 6yaeT OTMpPaBAsTb 3aMpoOCbl CaMOCTOSITENIbBHO C
3aflaHHbIM B HACTPOWKax NeEPUOLOM, a TakxKe NPU HaXaTUKM Ha KHOMKY «BBepx».

MKOHKa «P» — mHOMKATOp aBTOMATUYECKOrO PeXrma HaxoOUTCS BO3JIE€ UMKOHKMU
«basoBas cTaHuus». ECiM OHa eCTb, aBTOMAaTUYECKUN PEXMM BKJIKOYEH, eClin HeT —

BbIKJTHFOYEH.
MkoHka «GPS»

Onarpamma DM

NkoHka «P»
Owuarpamma UM

13 PeBun3ma N2 03 ot Owmbkal
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&) i cconwr Bera TC-12 / PykoBOACTBO MO 3KCMAyaTaLmm

Onarpammbl DM 1 UM - cTpenka yka3biBaeT HampaB/ieHMe pacnpoOCTpaHeHUs
pagnocuUrHana, a guarpaMmma otobpaxaeT UCTOPUIO ero M3MeHeHUs. YPOBEHb KaXXAoro
CTONOMKa AMarpaMmmbl OTOBpaXkaeT 3anac AEeMOAYNALUMN KOHKPeTHOro naketa. Cambin
nocneoHUn (HedaBHUM) PaAMOOBMEH OTO6pPaAXKaeTCs Ha CTONOUKE, PACTONOXKEHHOM
PALOM CO CTpenkow. Ha camonm cTpenike BbIBOAUTCS YUC/IEHHOE 3HayeHue 3arnaca
Jemonynaummn B AbMm camoro nocnefHero pagmoodtmeHa. B npouecce BbINoJIHEHUS HOBbIX
nepefay auarpamma cpuraeTcs Bnpaso.

MkoHka «GPS» - nHamkatop GyHKLUMKM onpefeneHns KoopanHat No CAyTHUKAaM,
HaXOAMTCS B BEpPXHEM MpaBoM yrny. Ecnim oHa ecTb, yHKUMS onpeneneHns KoOopauHaT
BKJIKOYEHA, €CNU HET — BbIK/IKOYEHA.

B cnyvae ecnn pagMoobMeH He NpoLen UM JaHHble He MOJyYeHbl, Hanpumep,
NPOoOK30LLa OLWMBKa BO BPEMS NMPUEMa MM UCTEKIIO BPEMS OKHa NpuemMa NOATBEPKAEHMUS,
TO OTO6PAXKAETCA 3aLLUTPUXOBAHHbBIN CTONGUK (CTONBUK HE MMEET YPOBHS U 3aHNUMAET BCIO
aMnAnTyay rpaduka).

14 PeBun3umg N2 03 o1 OwmbkKal
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Bera TC-12 / PykoBOACTBO MO 3KCMAyaTaLmm

PABOYNMN SKPAH 2 - NOAPOBHAS MHOOPMALIMA O CETU

Paboumnin aKkpaH 2 NO3BONSET NOJYYNTb CAEAYOLLY O MHDOPMaLWIO:

KoadpodnumeHT PER — npoueHT ycnelwHbIX nepenay;

KonnuectBo 6a30Bbix cTaHumm (BC);

CTraTycC perucrpaumm B CeTU;

KonunyecTBo nepenaHHbix TecTepom naketoB - COUNT;

3anac pemopynaummn UM, mowHoctb P, 6utpent SF un vactota FQ
NnocnefHero nepefaHHoOro rNakeTa;

Homep okHa npuema nocnegHero noaTeepxaeHus - slot;

KonnyecTBo npuHATbIX 6a30BoM cTaHumen nakeToB - COUNT;

@ 3anac gemoaynsauum DM, yposeHb curHana RSSI, 6utpent SF n yactota FQ
nocnefHero NPUHATOro NakeTa.

@ @ ®@ @ @

@ @

[MpoueHT ycneLHbIX MkoHka

MkoHka «P» MkoHka «GPS»
nepepnay «AHTEHHa»

MkoHka «CeTb»

Ctpoka cTatyca

MapameTpobl
nocnegHero
nepefaHHoro
TeCTepoM nakeTa

15

TuTynbHBIN CTONG

3apan 6aTtapeu

OKHO npnéma N2

MapameTpbl
nocnegHero
MPUHATOro
TecTepoM nakeTa

PeBun3ma N2 03 ot Owmbkal
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&) i cconwr Bera TC-12 / PykoBOACTBO MO 3KCMAyaTaLmm

B oTnnume OT OCTasibHbIX 3KPAHOB, Pabo4mMi 3KpaH 2 BbIBOAUT MHOOPMALMIO TObKO O
nocnefHemM ceaHce CBA3W. HakomneHHbIMKU AaHHbIMMK 34eCh aBnseTcs KoaddpuumeHT PER
N obLee KONMYECTBO NPUHATbIX/MepelaHHbIX NakeToB.

MpoueHT ycnewHbix nepepay — koadodnumeHT PER (Packet error rate) BblumcnseTcs
KaK OTHOLUEHME KOJIMYECTBA MPUHATbIX TECTEPOM MOATBEPXKAEHUA OT CETU K ObLLeEMY
KONIMYECTBY 3amnpoOCOB, BblpaXeHHOE B npoleHTax. MoxeT BapbupoBaTbca oT O (He
NPULLIO HX OLHOrO MOATBEPXKAEHUA MM60 PER meHbLue 1% 1 npon3owno okpyrieHne o
uenbix) 8o 100% (konnyecTBO NOATBEPXKAEHUIA PABHO KONMYECTBY 3aNpOCOB).

MkoHka «CeTb» - MMeeT OBa COCTOsSHUSA: B ceTu (joined) / He B ceTn (unjoined).
Paoom C MKOHKOW undpoBOe Nose, B KOTOPOM OTOOpaxKaeTcs NpUEMHAs COCOOBHOCTb
CeTU, - KONMYECTBO 6a30BbIX CTaHLMIM, KOTOPbIE YCMELHO NOAYYUIN MOCNELHNIN MaKeT OT
TecTepa CeTu.

CTpoka cTaTyca — B CTPOKe BbIBOAMTCA B TEKCTOBOM BMAE TeKyWMI CTaTyC
nepenavu:

® join TX — BbINOJIHAETCS 3aNpoOC Ha NMPUCOeANHEHME K CETU;

® join RX — Npuém noaTBepXKAeHU Ha 3anpocC NpUcoesnHeHns K CeTu;

@ joined — nNpucoeaMHEHME K CETU BbINOJIHEHO YCMewHO (MKOHKa «CeTb»
MeHs1eT CBOWM CTaTyC);

@ link TX — BbInosiHgeTCS 3anpoc B ceTb «Uplink»;

@ link RX — npuém noareepxaeHns «Downlink»;

@ link OK — paaMoo6bmeH 3aBepLUnica yCneLwHo;

@ time-out — TamayT oxuaaHua naketa «Downlink»;

@ error — ownobKa pagnoobmeHa.

MapameTpbl NocnegHero nepeaaHHoOro TeCTepoM MakeTa — C/ieBa OT TUTYJIbHOMO
cTon6a BbIBOAUTCA MHPOPMALINA CBEPXY BHMU3 MO NOPSAIKY:

@ COUNT — obuee KONMYeCTBO nepenaHHbix Tectepom naketos Uplink;
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@ UM - 3anac gemopnynaunu nocnegHero naketa Uplink;

@ P — MOLWHOCTb NepefaTymka TecTepa ceTu;

@ SF — Spread factor — nokasaTenb CKOPOCTU nepefadn nocnefHero naketa
Uplink;

@ FQ —y4acToTa, Ha KOTOPOM Npomn3oLWna NnocnegHasa nepepayva naketa Uplink.

TUTYNbHBIN CTONG — HaxoAuUTCA B LEHTpe paboyero 3kpaHa. Ha Hem
OTOb6pPaXaktTCa Ha3BaHWS BbIBOAMMbIX MapameTpoB. CneBa OT TUTY/NbHOro CTO/6a
BbIBOAMTCA MHbOPMaLMS NO nepepave, crnpaBa OT TUTYJIbHOroO cTonba nHdopmauma no
npuemy.

MapameTpbl NOCNeAHErO NPUHATOrO TECTEPOM MaKeTa — CrpaBa OT TUTYbHOMO
cTon6a BbIBOAUTCS MHPOPMaLMs CBEPXY BHW3 MO NOPSAKY:

@ COUNT — obliee KONMYeCTBO NPUHATLIX TeCcTepoM naketoB Downlink;

® DM - 3anac gemopynsaumm nocnegHero naketa Downlink;

® RSSI - mowHocTb nocnenHero naketa Downlink B obm;

@ SF - Spread factor — noka3aTenb CKOPOCTU Nepenavm nocaenHero naketa
Downlink;

@ FQ - yacToTa, Ha KOTOpPOW Mpousowna MNOCAefHss Mnepefada MnakeTa
Downlink.

MKOHKa «AHTEHHa» — HaxoAWUTCSH HaL TUTYNIbHbIM CTON6OM U aHMMaUMeEN

OTo6pa>+<aeT MOMEHTDI Nepenadn n rmpmneMa rnakeTos.

MKoHKa «P» — MHONKATOP aBTOMATUYECKOIO PexXmma HaxoAUTCHd BO3N1E€ NMKOHKK
«AHTeHHa». Ecnm oHa eCcTb, aBTOMaTUYECKN pPeXnMM BKIKOYEH, €CJZIM HET — BbIKJ/TIOYEH.

MkoHKa «GPS» - nHamkaTop dyHKUMKM onpeaeneHys KOOpAMHAT NO CAYTHWUKAM,
HaXOAMTCH B BEPXHEM MpaBoOM yrny. Ecim oHa ecTb, dyHKUMS onpeneneHns KOopanHaT
BKJIKOYEHA, €CNU HEeT — BbIKJIKOYEHa.
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3apan 6aTapen — OTOO6pakaeT TeKylWun CTaTyC 3apsifia akkymynstopa. [lpwu
KPUTUYECKOM Pa3PSIXKEHNM aKKYMYISTOPA MKOHKA CTAHOBUTCS MYCTOM, HaYMHAET MUraTh,
a TecTep M3NaéT NepuoaMYecKMn 3BYKOBOM cCuUrHan. [pumepHoe ocTaBlUeecs Bpems
pPaboTbl MPU 3TOM He 6onee 5 MUHYT, cnenyeT NPOM3BECTW 3apPAaKY aKKYyMYNaTOpPa.

OkHO npuéma Ne - B mepBoe uAM BTOPOE MO CYETYy OKHO 6bll MPUHAT MNakeT
«Downlink».
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) BE23

A B C O n © T

PABOYUNIN SKPAH 3 — AUATPAMMbI RSSI CUTHAJIA DOWNLINK U 3ATNACA
OEMOAYNAUUN CUTHAJTA UPLINK

Pabouunin skpaH 3 NO3BOJIAET NOJYUYNTb CNEAYIOLLYIO MHOOPMALMIO:

@

@

3HayeHue RSSI

B Abm

Ouarpamma
RSSI
(MoLHOCTb
CUrHana
Downlink)

3HayeHne RSSI (Received signal strength indicator) — MoOWHOCTb
npUHMMaemMoro curHana Downlink, Boipa)keHHast B AbM;

3anac gemopynsumm UM nocnegHero nepepaHHoro naketa Uplink,
BblIPa>XeHHbIV B AbM;

Hannumne noTepsaHHbIX MaKeTOB.

MKoHKa «AHTEeHHa» NKkoHka «P»

A

3HayeHune UM B
abm

Ounarpamma UM
(3amac
aeMmoaynsiuum
curHana Uplink)

O6palaeM BHMMaHWE, YTO Ha 3dKpaHe 3 He OTOobpa)kaeTcd YPOBEHb 3apsia
aKKyMynaTopa, U HeT MHAMKaTopa GYHKLUMM onpeaeneHns KOOPAMHAT MO CAYTHUKAM. DTO
HMKaK He BIMgeT Ha paboTy AaHHOWM GYHKLMN.

JleBas yacTb 3aKpaHa oTob6paxkaeT amarpammy RSSI, a B neBOM BepxHemM yray
nokas3sbiBaeTcs 3HayeHme RSSI ong nocnegHero NnpuHATOro naketa B Abm. [Npu nonyveHumn

HOBOro nakeTa rpadmk CABUraeTcs BNIEBO, a CTONOMK COOTBETCTBYIOLWNIM NOCnefHeMy
NONYyYeHHOMY 3HAYEHUIO NOSBASETCS CrpaBa.
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lMpaBasi yacTb 3KpaHa OTOOparkaeT AMarpaMmmy 3arnaca AeMOAYNALUMK MnakeTa
Uplink, a B npaBoM BepxHeM Yyrjay nokasbiBaeTcs 3HavyeHne UM pgna nocnegHero
nepefaHHoOro naketa. [lpn oTnpaBke HOBOro naketa rpaduk CABUraeTcs BMnpaBo, a
CTONOMK, COOTBETCTBYIOLWMNIM MOCNEAHEMY NONYYEHHOMY 3HAYEHUIO, MOSBASETCS CEBA.

Ecnun pagnoobmeH npollen yCrnewHo 1 JaHHble MOoyYeHbl, TO CTONBUK Ha rpaduke
3a1UT 6e/blM LIBETOM, €CNM PaAMOOOMEH He MPOLWEN WUAM AaHHbIE HE MOJyYeHbl, TO
CTONGUK 3aLUTPUXOBaH

MKOHKa «AHTEHHa» - B BUAE aHMMALMM OTOBPpaXKaeT MOMEHTbI Mepefaym 1 npruema
NMakeToB.

MKoHKa «P» — NMHOWMKATOP aBTOMATUYECKOIro pexmnmma HaxoauTCad BO31€ NMKOHKKU
«AHTeHHa». Ecnm oHa eCTb, aBTOMaTUYECKN pPeXnm BKIKOYEH, €CJZI HET — BbIK/TIOYEH.
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PABOYNN SKPAH 4 — ONMPEQENEHUE KOOPOMHAT MO CNYTHUKAM

Paboumnin aKpaH 4 NO3BONAET MONYYMUTb CEAYIOLLY IO MHPOPMaLMIO:

@

KonnyecTtBo

BUANMbIX

CrnyTHUKOB

YpoBeHb cUrHana
CMNYTHUKOB

KonnuectBo Buammbix cnyTHukoB GPS n GLN ([JTOHACC) Bcero u no
OTAE/IbBHOCTMY;

OTHOCUTENbHBLIM YPOBEHbL CUIHaa CMYTHUKOB;

KoopauHatbl TecTepa LAT (wwumpota), LON (monrota), BblpaxXeHHble B
rpagycax n ALT (BbicOTa Hag YPOBHEM MOPS), BbIpaXKEHHAs B METPaAX;

UTC - mnpoBoe Bpems B popMaTe Y4:MM:CC;

SATU - KO/NMYeCTBO CMNYTHUKOB, WCMOJIb3OBaHHbLIX S8 OnpenesieHns
TEeKYLUX KOOPAMHAT;

HDOP — To4yHOCTb OnpeneneHmns KoopamHar.

MKOHKa «AHTEHHa» MKoHKa «P» NkoHka «GPS»

3apsan 6aTapen

p Sl - ; OcHoBHa#s
"‘-. W T
A : nHpopmaums o

KOopAunHaTax

NkoHka «GPS» - MmOXeT NnpuHMMaTh BUL @ nmbéo , IMB60O OTCYTCTBOBATD.

[Mpn BbIKMOYEHHOW QYHKUMUM onpefeneHmnss KOOpAMHAT, Ha 3KpaHe 4 nmbo He
oTOb6paXaeTCs HUKAaKoOW MHGOPMaLMK, eCn KOOPAMHATLI He 6binn onpeaeneHbl nocne
nocnefHero BK/OYEHUS TecTepa, JIMOO Ha 3KpaHe oTobpaxaetca uHGopmMaums
nocnefHero HaBWrauMOHHOrO onpeneneHus B 3acTbiBwem Buae. MkoHku «GPS» Ha
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3KpaHe Mpv 3TOM HET, YTO CHYXXUT CUTHAJIOM TOro, 4YTO OTOb6paxaemash Ha 3SKpaHe
MHPOPMaLUMS He BanngHa.

MkoHka «GPS» oTcyTCTBYET,
BCS MHGOPMaLMa He BanngHa

HDOOP 2

Korpa ¢oyHKUMS onpefeneHmns KOOPLAMHAT BKJIKOYEHA, BO3MOXHbI [IBA COCTOSIHUSA
MKOHKU « GPS»:

NaeT nonck cnyTHUKOB U KoopaunHaTtbl onpeneneHsl,
onpefesnieHne KoopauHar, BCS MHPOPMaLMA aKTyaslbHa
MHPOpPMaLMsA O KOJIMYECTBe N O6HOBNSIETCA pa3 B
CMYTHMKOB aKTyaslbHa CeKyHay

12 GPS
18 GLH

(",
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JleBag 4yacTb 3KpaHa oTOb6paxaeT KOJIMYECTBO BUAMMBIX CMYTHWKOB, a TaKXe
KayeCTBO cCWrHana, 3Ta WHPoOpMauumsa BanMAHa BCerga npu BKIKOYEHHOM QYHKLMMU
onpepenieHns KOopAMHaT.

MpaBag YacTb 3KpaHa OTO6PAXKAET HaBUraLMOHHbIE AaHHblEe, KOOPANHATLI, BPEMS,
BbICOTA, KONMYECTBO MCMOJIb30OBAHHbIX CMYTHUKOB M TOYHOCTb OMpeaeieHns KOopamHar.

DTV [aHHble BanMAHbl TONAbKO MPWU HaNNYUU MKOHKM @ M B 3TOM Cly4yae OHM
O6GHOBNIAOTCA pPa3 B CEKYHAY.

3apan 6aTapen — OTOb6pakaeT TeKyWun CTaTyC 3apsiia akkymynstopa. [lpwu
KPUTUYECKOM Pa3pSIXKEHNM akKKyMYyISTOpa MKOHKa CTAHOBUTCS MYCTOM, HaYMHAET MUraTh,
a TecTep M3LAET NepuoAMYECKMI 3BYKOBOM CUrHan. [NpMMepHOe OCTaBLUEeecs Bpems
paboTbl NpU 3TOM He 6onee 5 MUHYT, cnenyeT NPOM3BECTW 3apaaKy akKKyMyaTopa.

MKOHKa «AHTEHHa» - B BUAE aHMMALMM OTO6paXKaeT MOMEHTbI Mepenaym 1 npruema
NakeToB.

MKOHKa «P» — MHONKATOP aBTOMATUYECKOIO PexXnMMa HaxXxogUTCa BO3J/1€ MKOHKN
«AHTeHHa». Ecnm oHa eCcTb, aBTOMaTUYECKN PEXMM BKJTKOYEH, €CJIM HET — BbIKJTIOYEH.
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HACTPOWNKM

YT106bI NEPENTU B MEHIO HAaCTPOEK HY)XXHO BbI3BaTb MABHOE MEHIO HaXXaTUEM Ha
kHomKy «OK». KHonkamn «Bneso»/«BnpaBo» nepemMellaTb Kypcop Ans Bbi6Opa 3HaYKa
«HacTporkum» 1 cCHoBa HaxaTb KHOMKY «OK». [oaBUTCS 3KpaH CO CMMCKOM HaCTPOEK TNbo
none Beosa PIN-koza, ecnu BKIKOYEH LOCTYM K HAacTpowrkam no PIN-koay.

Bce HacTponku coxpaHsloTcs npu

OTKJIIOYEHUM MUTaHUS Har TEOMTE
OoR
LEOF. MO Y9Mond.
MepemelleHne No MeHI0 HaCTPOEK — Zpak WeTEONCTE S
KHOMKK «BBepx»/«BHU3», usMeHeHne E]I-IF'I':ITI;II:I T
napamerpos = KHOMKU HE TOEEE M. HHH.

«Bripaso»/«Bneso» Neruog cEAZM

NoaTE eFHASHME
AZEE  MEHH
GF5

YacToTHbIM nnaH — BbI6Op cCTaHAapTa ceTkm 4YacTtoT. EUR — eBponenckum
4aCTOTHbIM MnaH. RUS — poccumnckmm yactoTHbIM mnaH, USER — Mpor3BObHbINM YaCTOTHbBIN
naaH.

IA~rAissi1a1s ~~ssmsria 10
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Hactponte USER - npu HaxaTum kKHOMKM «Bnpao»/«BneBo» npowncxoanT
nepexon Ha LOMNOJIHUTENbHbBIN 3KPaH, FAE MOXHO 3a4aTb MPOW3BOJIbHbIN YaCTOTHbIM MaH.

3KpaH BbIrNAANT Cieayounm O6pa3OMZ

Mone =0 aTEeNE S K M MepemelueHne Mo CNMUCKY
"'laC-TCITHHl-:I n napamMmeTpoB — KHOMKU «BBepx» 1

«BHM3», BbI6GOP NapaMeTpa — KHOMKMU
ICTOTa ra

«BnpaBo»/«BneBo», peaakTupoBaHue
Bbl6paHHOFO 3HavYeHnsa — KHOMKU

YacToTa TT

YacToTa RS

«BBepx» n «BHM3»
LKOFOCTE R M ] KHoOMKa «OK»

L
I

)
)
)
2

MopHsATLCA Ha YPOBEHDb BblLLE —

[TPOU3BOMbHBIA YAaCTOTHLIM MAaH OrpaHuMyeH B AmanasoHe 860-960 Mluy. CkopocTb
nepenayun gaHHbix (DR - data rate) ong BToporo npnemMHoro okHa (RX2) MoxkeT npnHMmMaTh
3HaveHusa ot 0 go 5, rae O cooTBeTCTBYET haKTOPy pacnpocTpaHeHms 12 (SF12).

ADR - no3BonseT BKIOYUTb WM BbIKJIKOYNTb aBTOMATUYECKYKO MNOACTPOMKY
CKOPOCTM Nepenayvn aaHHbIx (DR) ang naketa «Uplink» 1 ans nepBoro NpMeéMHOro OKHa.
Ha ckopocCTb nepenayun AaHHbIX BTOPOro NPUEMHOro okHa rnapameTp ADR He BaunseT.

CKop. N0 YMONY. — 3a[a€T CKOPOCTb Nepefaym AaHHbix aas naketa «Uplink» n gns
NepBOro NPMEMHOIO OKHa Mpu BblkJIkoYEHHOM NapameTpe ADR 1 MOXXeT BapbMpOBaTbCS B
npepenax ot 0 no 5. lNpn BkatoyeHHOM napameTpe ADR Ha 3Tom ckopocTu 6yneTt
MHULMNPOBATLCS MepBas nonbiTKa NPUCOEANHNTLCS K CETU.

3BYK YCTPOWMCTBaA — BKJ/ItOYEHME\BbIKIOYEHME 3BYKOBbBIX CUIHA/IOB TecTepa CEeTU.
BKJ1 — BCe 3ByKOBble CUIHasbl BKItOYEHbI. BbIKJT — BCe 3ByKOBble CUIHasbl OTKJTKOYEHDI.
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Jlorotnn — otobpaxkeHne noroTrna npu BKIKYEHUN ycTponcTea. BKJT — norotnn u
Bepcus 1O oTtobpaxaeTtcd, BbIKJT — HM noroTtun, HM Bepcus MO He oTobparkatoTcs, cpasy
nosiIBNsSieTCs pabovnin SKpaH 2.

ABTOBBIKN. MUH — 334aTb TaMayT Ha aBTOMATUYECKOE BbIK/IIOYEHNE TeCTEepa CETU.
TanmmayT 3agaetca B MUHyTax OoT 1 o 60 MnHyT. TanMayT nepe3anyCcKaeTCs Kaxabl pas
Ha YKa3aHHOe BpeMs Mpu HaXkaTuM Ha NO6YIO KHOMKY YCTPONCTBA. ECnm HM ogHa KHoMKa
YCTPOMCTBA HE Ha)XMManacb, TO MO UCTEYEHUU TaMMayTa TecTep CeTu nepexonuT B
PEeXUM CHa A5 COXpaHeHus 3apaaa 6aTapeu.

OyHKUMS  aBTOBbLIK/IIOYEHNS LEaKTUBMPYETCS BO BpPemMsi paboTbl YCTPOWCTBa B
aBTOMAaTUYECKOM pexxmme TECTUPOBAHMS.

Mepuop cBa3M — 3afaTb Nepumon A9 aBTOMAaTUYECKOrO pexrma TeCTUPOBAHMUS.
[Mepmnon MOXeT MMEeTb Ntoboe 3HayYeHne OT 7/ CekyHA OO0 24 4aCcOB C TOYHOCTbIO A0
cekyHabl. DopmaT oTobpaxkeHus cnegylowmn - yy:mm:cc. OQHO Ha)aTue KHOIMKM
«BrnpaBo» yBeNMYNT CYETUMK Ha 1 cekyHAy. Ecnm HaXkaTb KHOMKY «BripaBo» 1 yaep»XumBaThb,
CYETYMK HAYHET yBeNMYMBaTLCS Ha 1 MUHYTY. ECn yaep>KmnBaTb KHOMKY AoJiblle 5 cekyHA,
CYETYMK MUHYT YCKOPUTCA 0O 5 MUHYT 3a pa3 1 Tak ganee. [Nocne 3HavyeHums 24:00:00
cHoBa nosiButcs 3HaveHue 00:00:07. KHomka «BneBo» ymeHblIaeT 3HAa4YeHMe CHETUMKA
aHaNIOrMYHbIM O6Pa3OM.

ﬂonTBep)Kp,eHme — BKJIKOYEHME CI)yHKLI,l/IIA noaTBepXaoeHnAa 4OCTaBKW MNaKeTa.

f3bIK MEHI0 — nepektoyeHne Mexay a3bikamu meHo: RU — pycckui ga3bik, EN —
AHIIMNCKNI 93bIK.

GPS - paHHbIN napameTp NO3BOASET YynNpaBndaTb OGyHKUMEN onpeneneHums
KoopaMHaT. [Mpy BKMOYEHHOW DYHKLMM YCTPOMCTBO akTmBmpyeT npuemHuk THCC n
NOCTOSIHHO CJIyLIAeT CNYTHUKK, O6HOB/IAS CBOU KOOPAMHATBI pa3 B CEKYHAY, HE3aBUCUMO
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OT HaXaTusd KHOMOK M npoyen paboTbl C YCTPOMUCTBOM. [lpu mHMUMauMKM OOMeHa
nakeTaMy C CepBepoOM, YCTPOMCTBO OTMPABUT CBOU TEKYLLUME KOOPAMHATbI C MpOoYen
nHdopMaumen B CTaHLapTHOM nakeTe. [1pu BbiktoYeHHOW GyHKUMK NnpneMHUK THCC He
aKTUBEH, KOOPAWMHATbl He OnpefensioTcs, a B CTaHAApPTHOM nakeTte uHbopmauums o
KOOpAMHATaxX OTCYTCTBYET.

Ncnonbs. PIN — BKIKOUNTL MK BbIKMOYMTL 3anpoc PIN-koga ong LocTyna K MeHto
HacTpoek. [lpy BKAOYEHHOM MapameTpe, AN [AOCTyna K HacTpomkam 6ypeTt
3anpawmsaTtbcs PIN-KoL, 3alaHHbIM NapaMeTPOM HUXKe.

PIN — 3agaTtb PIN-kog ang oocTymna K MEHIO HaCTPOEK.
NOCTYN K HACTPOMKAM MO PIN-KOAY

B Clliy4ae HEOH6XOOMMOCTN MOXHO OrpaHNYNTb AOCTYMNM K MEHKO HaCTpPOEK
YeTbIPEX3HAYHbIM KOOOM. 70T MapaMeTp 3adaeTCqa B HaCTpOI7IKaX M npn BKIKOYEHHOM
napaMeTpe rnpu rnonbITKE NMornacTtb B MEHIKO HACTPOEK NOABNAETCA OKHO BBOJa PIN-kona.

Ernter FIH:

KHomkamn «BBepx», «BHM3» MOXHO MeHATb 3HavyeHUs pa3psnoB, a KHOMKaMU
«BnpaBo» n «BneBo» OCYyLLEeCTBASETCH MNepexon Mexay HumK. [Mocne Toro, Kak Koi
BBELIEH, HEOOXOAMMO HaxaTb KHOMKY «OK».
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Mpn owmMbo4YHO BBeAeHHOM koae nosiBuTca coobueHne «WRONG» u Tectep
M34aCT XapaKTepPHbIM 3BYKOBOW CUrHan (ecnm 3ByK Bk/tOYEH). [Tpy MOBTOPHOM HaxkaTum
«OK» TecTep OCyLLEeCTBUT NEPEXOL B I1aBHOE MEHIO.

KonmyecTBO NOMbITOK He OrpaHN4YeHoO.

Eniter FIHM:
.[l_'.';

WECHE

Mpn nNpaBWIbHO BBEAEHHOM Kome noaBuTca coobueHne «OK» un TecTep
OCYLLECTBUT MEPEXO/] B MEHIO HACTPOEK.

Ernter FIH:

Mocne NpaBUIbHO BBEAEHHOIO KOJa M NOCNeAYIOWEro BbIXO4a U3 MEHIO HAaCTPOEeK
B rMlaBHOE MeHIO, TecTep He byneT TpeboBaTb MOBTOPHOrO BBOJA KOJa MpPW MOrMbITKe
BOMTW B MEHIO HacTpoeK. [TOBTOPHO Kog, 6yAeT 3anpolleH TObKO Moc/e nepexoja us3
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FMaBHOrO MEHIO Ha /O6OM APYron 3KpaH M NOCNeAytlolen MOMbITKM BXOAA B MEHIO
HaCTPOEK.

ABTOMATUYECKWUIN PEXXUM TECTUPOBAHMUA

B aBTOMaTM4YeCKOM pexxrme TecTep 6yaeT OTNPaBasTb 3aMpOChl aBTOMATUYECKM C
3a[laHHbIM B HACTPOMKax NEPMOLOM, a TaKXKe NPU HaXkaTuM Ha KHOMKY «Beepx». MNepuog
aBTOMAaTMYECKMX 3aMpoCOB He 6yaeT CABUraTbCa NpU  MHULMUPOBAHMM 3ampoca
Ha)kaTUeM KHOMKK «BBepx». lMepnon MOXeT MMeTb Ntoboe 3HaYeHue OT 7 cekyHa A0 24
4aCOB C TOYHOCTbIO 1O CEKYHAPbI.

YT106bI MEPENTN B aBTOMATUUYECKUN PEXMM, CnelyeT HaxaTb KHOMKY «BBepx» n
YyOEPXMBaTb B TeyeHne 1 cekyHAbl O XapaKTEPHOro 3ByKOBOIO CUrHata U/namn nosiBNeHuns
MKOHKM «P» BO3Jie n306paxeHns 6a3oBon CTaHUUU. OTKIKOYNTb aBTOMATUYECKNIN PEXUM
MOXHO TEM XK€ CMOCOOOM.

MepBbit 3aNpocC 6yAeT OCYLIEeCTBAEH MO WUCTEYEHUW 3aJaHHOrO B HACTPOMKax
nepuoga C MOMeHTa BKJIIOYEHUS PEXMMA.

CDyHKLI,Mﬂ HEe ABNAETCAH 3HepFOHe3aBVICI/1MOVI, npu cneayrouwemM BKIOHEHNN TECTEPa
ceTn C])yHKLI,IAFI 6y,£l,eT OTKJIKOYEHAa. CDyHKLI,IAFI AdBTOBbBIK/TIOYEHUA OTKJIKOYaAETCA Ha BpPEMA
pa6OTb| dBTOMAaTUYECKOTIO peXxXXmma TeCTUPOBaHKNA.

NHO®OPMALUA

YT1O06bI MepenTM B pasfen ¢ UMHOOPMAaLMEN HYXHO Bbi3BaTb [JIABHOE MEHIO
Ha)kxaTuemM Ha kHomnky «OK». KHonkamm «BneBo»/«BnpaBo» nepemelwiaTb Kypcop Ans
Bbli6bOpa 3Hauyka «VHPopmauuma» m cHoBa HaxaTb KHoOMky «OK». [losBMTCA 3KpaH CO
CMUCKOM UAEHTUPUKATOPOB TecTepa CeTu A9 perucrpauum ero B ceTtu. KHomnkwu

29 PeBu3mng N2 03 ot Owm6bKa!

IA~rAiss 11217 ~~ysmsria 1o



&) i cconwr Bera TC-12 / PykoBOACTBO MO 3KCMAyaTaLmm

«BneBo»/«BrnpaBo» MNO3BONAT NMUCTaTb CTpaHUUbl pasgena «MHdopmauma», KoTopble
BKJIIOYAIOT B CE6K:

@ DevEui, DevAddr,
@ AppEui, AppKey,
@ NwkSKey, AppSKey,

@ W Ha NOCNefHeN CTpaHuLEe OTObpaXKaeTca Ha3BaHWe YCTPOMUCTBa, dupma-
NPOU3BOANTESb U BEPCUS MPOLUMBKMN.

BbIKJTKOYEHWE

YTOb6bI NepeBecTn TeCTeP CETU B PEXUM MOHUMXKEHHOTO IHEPronoTpebneHus, He
LOXNAAACh aBTOBBIK/IIOYEHUS, HEO6XOAMMO B MEHIO HACTPOeK Bbl6paTb 3HAYOK
«BbIkntounTb» M HaxkaTb «OK» NMO6O HaxkaTb W yAEepPXMBaTb KHOMKY «BHW3» (6bICcTpoe
BbIK/ItOYeHNe). TaknM 06pa3oM, MOXKHO BbIK/IIOUMTL TECTep B Nt060e Bpems, Aaxe Mnpu
BK/IIOYEHHOM aBTOMATUYECKOM PEXMME TECTUPOBAHMS.

3APAAKA AKKYMYNIATOPA

YCTPONCTBO OCHALLEHO aKKyMynaTOPOM. [1pun noaknoveHunn Kk Mukpo USB 3apsaaka
aKKyMyfiaTOpa HavyMHaeTCss aBTOMATUYECKM, HE3aBUCKMMO OT TOrO BKJIKOYEHO WU
BbIK/IIOYEHO YCTPOMCTBO. KpoMe TOro, eciin yCTPOMCTBO BKJIKOYEHO, MpoLecc 3apsaia
oTOb6paXaeTcs Ha AUCMNee B BUAE aHUMALMN UKOHKN aKKyMYSTOPa, EMKOCTb KOTOPOTro
yBeJIMYMBAETCS CO BPEMEHEM. YCTPOMNCTBO MOXET MCMOJIb30BaTbCA B MpoLlecce 3apsaKu.

OBHOBJIEHWE MPOLWNBKN

O6HOBNEHME NPOrpaMMbl (MPOLLMBKM) TECTEPA CETU OCYLLLECTBASETCH YEpPE3 MUKPO
USB nopT ¢ wucnonb3oBaHveM koHourypatopa - «Vega LoRaWAN configurator».

30 PeBu3umsa N2 03 ot OwmbKal

IA~rAissi1a1s ~~ssmsria 10



Bera TC-12 / PykoBOACTBO MO 3KCMiyaTaumm &) s con oo

KoHodurypatop MOXHO ckayaTb C canTa http://iotvega.com/ B paspene Codpt. Daiin
NPOLLUMBKM MOXHO CKavaTb Ha CTpaHuLEe NpoAyKTa — TecTep ceTu.

1. CkayaTb 1 pa3apXxmMBMPOBaTb KOHPUIYpaTOpP B Marnky.

2. 3anyctutb «Vega LoRaWAN configurator». OTkpoeTcss OKHO KOHbUrypaTopa,
BbI6paTb BKNAAKY «MHbOpMaumnsa».

£ Bera LoRaWAN koHwrypatop =&
B E a a il scbopraws | LoRaHactpoiiu LorawaN | t)1Bera cu-11 Slabic:| Russian ¥
A B €O N 0T fae ang ABP Havrele ans OTAA
Pexm:
e = Device address: Device EUL:
. ~ Application session key: Application EUL:
fonens ycTpoiicrsa
Network session key: Application key:
Bera O-11
Wridopmawns 06 ycTpolicTse WrdopmaLsn o ceTi
Frioaxmowrses

Monens ycTpoiicTsa:
Bpems ycrpoiictsa (UTC):
Bepaa M10:

XOTkmouwmTeca CTaTyc npucoeanHeHns:
Device address:

2406H0BMTS NpowmeKy (“)NpucoeanHTses K ceTi

Q¥ Monyunts HacTpoiiky

o TIpUMEHNTS HACTPONKM

3. Haxatb kHOMKy «OO6HOBUTb MNPOWMBKY». [1OIBUTCS OKHO C BOMPOCOM
«YCTPONCTBO elle He nogkndeHo. O6HOBUTb MNPOLUMBKY MOCAE MOAKIOYEHUN?».
BbibpaTb «Yes» M ykazaTb NyTb K danny MCXOOHOro kKoga MNporpammbl (MPOLUMBKK),
KOTOpPbIN JOMKEH MMETb paclumperme *.vbf

£%] Ycrpoiicteo He nogkatoueHo @

“9' YcTpoiicTeo eule He noakntoueHo. OBHOBUTE NPOLLKMEKY NOCAE NOAKNIOYEHNAT

Yes No
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ABcoan T Bera TC-12 / PykoBOACTBO MO 3KCMAyaTaLmm

4. NoaknounTb TeCcTep CETU K NepCoOHalbHOMY KoMMbtoTepy vepe3 USB nopT um
BK/IIOYMUTb TecTep ceTu. 10 BK/YEHUIO TecTepa 3aryckaeTcs nporpaMmma 3arpys3udmk

(NMporpamma O06HOBNEHWS MPOLUNBKMK), KOTOPas MOKa3blBaeT CBOK aKTUBHOCTb HaAMUCHIO
«BOOT».

BOOT .

5. Noka akTuBeH 3arpy3umk (Moka oTtobpaxkaeTtcsd Haanucb «BOOT» Ha amcnnee
TecTepa) Heo6XOAMMO HaXkaTb KHOMKY «[loakntountbca» B nporpamme «Vega LoRaWAN
configurator». HauHeTcs 3arpy3ka darna npowmnsku. [Npouecc 3arpy3km oTobpaxaeTcs 1
B KOHPUrypaTope, 1 Ha Aucniee Tectepa ceTu. [ 10 OKOHYaHUM NpoLecca 3arpy3ku Tectep
CeTu cpa3sy 3anyCTUTCS MOA ynpaBieHneM O6HOBNEHHOM NPOrpamMmbl.

PROGRAMM 69%
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5 MPOTOKOJT OBMEHA

TecTepbl CETU NOAAEPXKMBAOT NPOTOKOJ 06MeHa gaHHbiMM AdeunisRF LoRaWAN®
Demonstrator. CTaHAapTHbIM NaKeT CTPOUTCS MO MPUHLMAY: GUT NPUCYTCTBUS €CTb — €CTb
OaHHble, 6MTa NPUCYTCTBUA HET — HeT M OaHHbIX. TecTep ceTu OTnpasnseT MakeT Ha
LoRaWAN® nopT 4.

3HaveHue Bant bBuThl Onucanwue SRS
3HaYeHus
7 Nudopmaums o TemnepaTtype: 0 —HeT, 1 —ectb Ounml
6 He ncnonbsyetcs, Bcerga O Oumml
MpuymHa  oTnpaBkm naketa: 0 - B
5 aBTOMaTUYECKOM pexmnme, 1 — no HaxaTtnio Ha O wmnam l
KHOMKY
4 HaBuraymoHHsble gaHHble: O — HeT, 1 — ecTb Owvnnl
BuTtbl .
1 CyeTumk oTtnpasneHHbix naketos Uplink: O —
NPUCYTCTBUS 3 Owmnl
HeT, 1 — ecTb
2 CyeTumk NpuHaTbIX NakeToB Downlink: O — HeT,
Onmml
1—-ecTb
1 NHpopmaumsa o 3apsiae 6aTtapen: 0 — HeT, 1 - 0w 1
ecTb
0 NHpopmaumsa o RSSI m SNR: O — HeT, 1 — ecTb Ownnmnl
TemnepaTypa 2 7.0 ~ Sradenne Temnepatypel B rpapycax B _yog 57
OOMONIHUTENBHOM KOAE
3 7.4 Crapwwni pa3psa rpagycos B BCD-popmaTe
3.0 Mnaawwum paspsn rpagycos B BCD-popmaTe
4 7.4 Crapwwni pa3psia MuHYT B BCD-dopmaTe
3.0 Mnagwwun paspan mmHyT B BCD-dopmaTe
WnpoTa 5 7.4 Hecatbie nonn muHyT B BCD-dpopmaTe
3.0 CoTble gonn mmnHyT B BCD-dopmaTe
7.4 ToicsuHble gonn MuHyT B BCD-dopmaTe
6 3.1 He ncnonb3yetca
0 Kopa wupoTbl: 0 — ceBepHas, 1 — toXxHas Ounmml
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HonroTa

CyeTymk
OTMpPaBEHHbIX
MakeToB
CueTymk
MPUHATBIX
nakeToB
3apsan
6aTapen

RSSI

SNR
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Crapwun pa3psag rpagycos B BCD-dpopmaTe
CpenHum paspag rpagycos B BCD-dopmaTe
Mnagwwnm paspsa rpagycos B BCD-dopmaTe
Crapwun paspag mmHyT B BCD-dpopmaTte
Mnagwwni paspsa mmuHyT B BCD-dopmaTe
Hecatble ponn mnHyT B BCD-dopmaTte
CoTble goam mmnHyT B BCD-dpopmaTte

He ncnonb3yetcs

Kon ponrotel: O — BocTouHas, 1 — 3anagHas

KonnuecTso
nakeToB Uplink

OTNpPaBNEHHbIX yCTpOPICTBOM

Konny4ecTBO MPUHATLIX YCTPOMCTBOM MaKeTOB
Downlink

CTapLlumm 3Ha4aLwmm 6amnT HanpsH>keHns B MB
Mnagwum 3Havalwmm 6anT HanpskeHs B MB
AbcontoTHoe 3HaveHue RSSI B Abm (Hanpumep,
3HaveHue 82 o3HavaeT -82 abm)

3HavyeHne SNR ¢ yvyeTom 3Haka B Ab B
LOMONHNTENIBHOM KOAE

Ownmnl

0..255

0..255

0..255

-128..+127

s~ arisia saA

T PeBu3umsa N2 03 ot OwmbKal
1A ~vA e
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6 MPABUJTA XPAHEHUA U TPAHCIMOPTUPOBAHWA

Tectepbl cetn Bera TC-12 [OMKHbI XPaHWUTbCS B 3aBOACKOW YMAaKOBKE B
OoTamnMBaeMbIX nomelleHumax npu Temnepatype oT +5 °C no +40 °C 1 OTHOCUTENIbLHOW
BNIAXKHOCTU He bonee 85%.

TpaHCNOPTUPOBaHNE TECTEPOB AOMYCKAETCS B KPbITbIX FPY30BbIX OTCEKAX BCEX
TUNOB Ha Ntobble pacCcTosHUSA Npu TemnepaType oT -40 °C no +85 °C.

IA~rAiss 11217 ~~ysmsria 1o
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7 KOMMNEKT NMOCTABKW

TecTep ceTn NOCTaBASETCA B CliefyoLWen KOMMIeKTaumu:
TecTtep cetn Bera TC-12 — 1 wr.

MacnopTt — 1 wr.

IA~rAissi1a1s ~~ssmsria 10
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8 TAPAHTUWHBIE OBA3ATE/IbCTBA

[apaHTUNHBIM CPOK Ha YCTPOMCTBO COCTaBNSET 36 MecsLEB.
[@apaHTUa He PacMpPOCTPaHAETCS Ha SJIEMEHTbI MUTaHUS.

FapaHTUMHBIA CPOK 3KCMAyaTaUMM UCHMCNAETCS CO AHA OTMETKM O MpOoJaxke B
nacropte msnenusa, a npu OTCYTCTBUM TaKOM OTMETKM C AaTbl BbiNycka. B TeyeHwme
rapaHTUMHOIO CpOKa WM3roTOBUTENb O6A3aH MPEefOCTaBUTb YCAYrM MO PEMOHTY WU
3aMeHUTb Bbllealee 13 CTpOos YCTPOMUCTBO WM ero COCTaBHble YacTu. [MoTpebutens
0693aH co60AaTb YCNOBMS U NPaBWaa TPAaHCNOPTUPOBAHMS, XPaHEHMS N SKCMIyaTauum,
yKa3aHHble B JaHHOM pyKOBOACTBE MOJb30BaTENS.

N3roToBmMTENDb HE HECET rAapaHTUNHbBIX 0643aTENbCTB MPU BbIXOAE U3AENUS U3 CTPOS,
ecnu:

®  u3gesine He MMeEeET nacnopTa;

® B nacnopTte He npocTasneH wtamn OTK u/mam OTCyTCTBYET Haklemka C
nHbopMaumen ob yCTpOnCTBE;

@  3aBoackon Homep (DevEUI, EMEI), HaHeCEHHbIN Ha n3genue, oTan4aeTcs oT
3aBofckoro Homepa (DevEUI, EMEI), ykazaHHoro B macnopTe;

®  u3genMe NOABEPranoChb BMeLWATeNbCTBAM B KOHCTPYKUMIO — U/nnn
nporpaMmMHoe obecneveHue, He npenyCMOTPEHHbIM 3KCnNyaTaLMOHHOM
OOKYMeHTaunen;

®  u3genne UMeET MeXaHUYeCcKne, NeKTPUYECKNe U/ UIn NHbIE MOBPEXAEHWS 1
AedeKTbl, BO3HUKLUME MPU HAPYLIEHUM YCIIOBUMA TPAHCMOPTUPOBAHUS, XPaHEHUS W
aKCrlyaTaumu;

®  u3jenme UMeeT Cnefbl PeEMOHTa BHE CEPBUCHOTO LEHTpa NpeanpusaTms-
N3roTOBUTENS;
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®  KOMMOHEHTbl U3OEeNNS WMMEIOT BHYTPEHHWE TOBPEXAEHWNS, BbI3BaHHbIE
nonafaHnMem BHYTPb MOCTOPOHHUX MNPEAMETOB/XXMAKOCTEN WU/MNU  CTUXUNHBIMU

6e4CTBMAMM (HaBOAHEHME, MOXKAP U T. M.).
CpenHui Cpok Cny>obl usgenus — 7 nert.

Mpy BO3HMKHOBEHWUM TAPaHTUMHOIO Clyyas cnegyeT O6paTUTbC B CEPBUCHDIN

LeHTp No agpecy:
630009, r. HoBocunbupck, yn. bonbwesnctckas, 119A.

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

e-mail: remont@vega-absolute.ru
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3arofioBoK Tectep cetn Bera TC-12
Twn [OKyMeHTa PykosogacTteo

Koa nokymeHTa B02-TC12-01

Homep 1 nata nocneaHem pesmsmm 03 0703.12.2021

3T10T OOKYMEHT NPMMEHMM K Cneayowmm yCTpOI;ICTBaMZ

Twn ycTponcTBa HasBaHue ycTponcTBa

OKoHeuHble yCTpOMCTBa Bera TC-12

VicTopust peBm3unmn

06.11.2018 [aTa co3naHnsg LOKyMeHTa
02 08.10.2019 KEB YKa3aH MopT, Ha KOTOPbLIM OTNpPaBASeTCs NakeT
03 03.12.2021 XMA [MnaHoBast peBun3ns
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