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Bera TC-12 / PykoBoACTBO MO aKCMyaTaumm &) o conwr

BBEAEHWE

HacTosulee pyKOBOACTBO pPacnpoCTpaHaeTcs Ha TecTep ceTm Bera TC-12 (nanee —
Tectep) npowusBoactea OOO «Bera-AbcontoT» 1 onpeaenser nopsaok paboTbl C
YCTPOWCTBOM U ONMcCaHne GyHKLMOHANa.

PykoBOACTBO NpefHa3Ha4yeHo ANst CMeLnanncToB, O3HAKOMIIEHHbIX C MPaBUaIaMM
BbIMOJIHEHMS MOHTAXHbIX PabOT B 061aCTU PA3IMYHOIO NEKTPOHHOIO N 3NEKTPUYECKOTO
060pyAOBaAHUS.

OOO «Bera-AbconoT» COXpaHSeT 3a Cobon npaBO 6e3 npeaBapuUTeNbHOro
YBEAOMNEHNS BHOCUTb B PYKOBOACTBO MW3MEHEHUS, CBA3aHHbIE C  YyYLWEHNEM
060pyOBaHMS N MPOrPaMMHOrO ObecrneyeHus, a TakkKe AN YCTPAaHEHUS ONevYaToK W
HETOYHOCTEMN.
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1 HABHAYEHWE U NMPUHL WM PABOTbI

HA3HAYEHUWE YCTPOMUCTBA

TecTep ceTu npefHasHavyeH Ans TeCTUpPoBaHMS ceTen cTaHaapTa LORaWAN®. TC-
12 otnpasnset B LORaWAN® ceTb crneuuanbHbii CUrHan, B OTBET Ha KOTOPbIM CeTb
COOb6LLAET eMy KOMMYECTBO 0A30BbIX CTAHLMIM, NPUHABLUMX OAHHbLIM CUTHAA N KAYeCTBO
CUrHana. 2T AaHHble TeCTEp OTO6PAXKAET Ha ANCMIEE BCAKMM Pa3 NP HAXXaTUMU KHOMKMU.
Tectep cetn Bera TC-12 nmeeT PyHKUMIO ONpeeneHns KOopanHaT no CNnyTHUKam. Koraa
3Ta PYHKLMS BKIIOYEHA, TECTEP HEMPEPbLIBHO OOHOBNSET CBOM KOOPAMHATBI U OTNpaBnseT
NX BMECTe C OCTa/lbHbIMUM AAaHHbIMM B CTaHAAPTHOM NakeTe B ceTb LORaWAN®,

Bnaropaps BCTPOEHHOMY aKKYMYNSITOPY YCTPOMCTBO MOXET aBTOHOMHO paboTaTb
B TEYEHME HECKOJIbKMX YaCOB.

YCTPOMCTBO MOXET MPUMEHSTbCA AN TeCcTMpOBaHUS CceTen CTaHdapTa
LoRaWAN® npu nx pa3BopaynBaHmm U HaCTpoKKe. TecTep NoOMoraeT NpuHATbL pelleHmne o
Hanny4dweM pasMeLleHnn 6a30BbIX CTaHLMIM N OKOHEYHbIX YCTPOMUCTB OTHOCUTENBHO APYT

apyra.
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Tectep cetn Bera TC-12
TECTUPOBAHMS CeTen CTaHJapTa

pa3BopavYnMBaHUMN U HACTPOMKe

npegHasHa4veH and

LoRaWAN® ripu ux '

TecTep penaet cneuuvanbHbiM 3anpoc B ceTb (makeT «Uplink»), Ha KoOTOpbIN
nonyyaet noaTeepxaeHue (naket «Downlink»).

TecTep MOXeT NPefoCTaBNATb PA3NNYHYIO MHPOPMALMIO O paboTe CeTu:

(O]

(O]

yactoTa curHana «Uplink» - yactoTa, Ha KOTOPOW OTMNpPaB/eH 3anpocC B CeTb
(Mlw);

yactota curHana «Downlink» - 4acTtoTa, Ha KOTOPOW MOJIyYEeHO
noaTBepxXxaeHne n3 cetn (Mlru);

SF (spread factor) - KoaddUUMEHT onpenensiowmin CKOPOCTb Nnepenayu
HaHHbIx curHana «Uplink» n «Downlink»;

MOLHOCTb NepeaaTymka Tectepa cetu (abm);

KONMYECTBO BbINOJIHEHHbIX 3aNPOCOB B CETb;
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@

@

RSSI (Received signal strength indicator) — MOWHOCTb MPUHMMAEMOrO
curHana «Downlink» (gbm);

HOMEP OKHa, B KOTOPOE 6bINO NPUHATO NOATBEPXAEHME 13 ceTu (1 nnn 2);
UDM (Uplink demodulation margin) — 3anac gemoaynsuum 6a3oBOM
CTaHUMeN CMrHana TecTepa ceTu (nanee no tekcty UM);

DDM (Downlink demodulation margin) — 3anac gemoaynsiuMm TeCTepom
ceTu curHana 6a3oBom cTaHuMK (aanee no Tekcty DM);

PER (packet error rate) — OTHOLWEHME KONMYECTBA MPUHATBIX MAKETOB K
KOJIMYeCTBY NepefaHHbIX B MPOLEHTaXx;

KOJIMYECTBO 6330BbIX CTAHLMIN, KOTOPbIE BUAUT TECTEP CETU.

Takxe TecTep MOXeT NPefoCTaBNATb MHPOPMALMIO C HABMIALMOHHbBIX CMYTHUKOB:

®© © @ @ @

(O]

@

KOJINYeCTBO BUAMMbIX CNyTHUKOB GPS u [JTOHACC;

LAT / LON - wupoTa / nonrota — KOOPAMHATbl MECTOMOJIOXEHUS TECTEPA;
UTC — TekyLLee BpeMsi CO CIYTHUKOB;

ALT — BbiCOTa Haf ypOBHEM MOPS;

SATU - KOAM4YeCcTBO CMYTHWKOB, MO KOTOPbIM Obla MOAyYeHa
HaBUraLUMOHHas NHPOPMaLNS;

HDOP - kpuTepuit TOYHOCTU OnpeaeneHmns KOoOpaAnHaT;

KayeCTBO HaBUraLMOHHOIO CHrHana.

MnTaHne TecTepa OCYLLECTBASETCHd OT Nepe3apsHKaeMoro akKyMyasaTopa
éMKOCTbIO 550 MAY, Ha KOTOPOM TeCTep MOXeT paboTaTb A0 16 YaCOB NP BbIKIIOYEHHOM
npuemHuke NTHCC, n o 7 4acoB NMpu BKJIKOYEHHOM.

HacTpanBaeTcs TecTep Yepe3 CO6CTBEHHbIN MHTepdENC «HacTporKm».
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OCHOBHbIE
[Juana3oH pabounx TemnepaTyp -40..485 °C
ducnnen OLED, 1,3"
USB-nopt micro-USB, 5 B, 500 mA
LORAWAN®

Knacc yctponctea LORaWAN® A
KonnuecTBo kaHanos LoRaWAN® 8

Tun aHTeHHbl LORa BHYTPEHHSIS
YyBCTBUTENBHOCTb -138 nbm
JanbHOCTb paanoCBa3M B MIOTHOW FOPOACKOM 0O 5 KM
3aCTpomke

[anbHOCTb PaAMOCBA3M B CENbCKON MECTHOCTM 1o 15 km
MoLHOCTb NepefaTymka NoO yMOMYaHUIO 25 MBT (HacTpavBaeTcs)

THCC

YyBCTBUTENBHOCTb HABUIFALLMOHHOTO NPUEMHWKA, He -160 abm

MeHee

Twn aHTeHHbl THCC BHYTPEHHSS

NMATAHUE
EMKOCTb BCTPOEHHOT O akKKyMynsaTopa 550 MAY
KOPIYC
CTteneHb 3aWnTbl KOpnyca IP30
Pa3mepbl kopnyca 92 x 54 x 34 MM
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YIMAKOBKA

[a6apuTbl YNAKOBKN, MM 93 x 54 x 34

Bec koMmnnekTa B yrnakoBKe, Kr 0,090 kr
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A B C O n 10O T

O O ( O
Ha)kaTb KHOMKY [ } Ha)kaTb KHOMKY [ )
OK «BBepx»:
Joxpatbcs MepBoe
3arpysku Ha)kaTue —
YyCTPOMNCTBA npUcoegnHeEHME
K CETU, BTOpPOE —
TecT ceTu
HaxaTb KHOMKY <« [OK| »
«BneBo» onga v
nepektoYeHmns MpoueHT
L {PElat yCrnewHbIx O Q
nepenav
Konnuyectso
HeT cBd3n / HeT
6a30BblIX
3 OAHHbIX
CTaHUUM

PER 80-100 mmp

3anac gemoaynaumm B 5-10
nbm naketa Downlink PER 0-40 05

3anac pemoaynauum B
Abm naketa Uplink
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MHTEP®ENC NONb3OBATENA

TecTep ceTM OCHalEH KHOMKaMW ynpaeneHusl, 3Bykoumsnydatenem um OLED
oncnneemM. Kaxkaoe HaxaTme Ha KHOMKY COMPOBOXAAETCS 3BYKOBbIM CUIMHAIOM, €C/n He
BbIKJIKOYEH 3BYK YCTPOMCTBA.

YTO6bI BbI3BaTb MABHOE MEHIO, HY)XXHO HakaTb KHOMKY «OK» mpuy BKIOYEHHOM
yCTponcTee. MeHIo MOSBUTCS, HE3aBUCMMO OT TOrO, YTO 6bINO Ha 3KpPaHe 4O HaaTus
KHOMKMW.

UHdopmauns BoikntoueHune

Pa6oune skpaHbl

3apsa 6aTapeu

HacTpoiku

KHonkn «BnpaBo» 1 «BneBo» mcnonb3lytoTcd onsg nepemMelleHns no MeHo. [ng
BbI6bOpa 3/IEMEHTa MeEHIO cneayeT HaxaTb KHomky «OK». MeHio BkItO4aeT B cebd
crnenytoLlme aNeMeHTbI:

Pa6oune aKkpaHbl — 3KpaHbl C MONHOM MHPOPMaLmen o paboTe B CEeTU.

HacTpomnkun — aKpaH HaCTpOeK TecTepa.
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Bera TC-12 / PykOBOACTBO MO aKCMayaTauumm

NHdopmauma — COAEPXKUT KNIOUN U UAEHTUDUKATOPLI TeCTEpa.
BbikntoyeHue - nepeson yCTPOMCTBA B PEXMM MOHWMXEHHOTO

3HepronoTpebaeHus.
3apan 6aTapen — MHAMKATOP 3apsaa akKyMyasTopa.

PABOYNWN SKPAH 1 - 3ANAC AEMOAYIALNUN CUTHANOB UPLINK M DOWNLINK

lMocne BKIKOYEHUS Ha dKpaHe oTobpaxkaeTcs Paboumn akpaH 2. [NepekntoveHne
MeX Iy 3KpaHaMy OCYLLECTBASETCH C MOMOLLbIO KHOMoK «Bneso» v «Bnpaso». B
npouecce TeCTUPOBAHUA MexAy HUMKM MOXHO CBOOOLHO MEPEMELLATbCs, YTOOb
NoJly4nTb 60nee NOHY NHPOPMAaLIMIO O CETK.

MepBbit pabouni 3KpaH MOXHO BbI3BaTb, HaXaB KHOMKY «BneBo» nocne BKItoYeHUS
yCTpomncTBa. [1pn 3TOM AaHHble Ha HEM O6HYNeHbl. Pabounit akpaH 1 no3BonseT Noay4mTb

cnenyouyto MHGoOpMaLmIo:
® KonmyecTBO 6a30BbIX CTaHLUMW B 30HE BUOAMMOCTU TECTEPA;

® KoadpodpuumeHT PER — npoueHT ycnelwHbix nepenay;
® [lnarpamMmbl 3anaca gemMoaynsumm v YncneHHble 3HaveHne UM mn DM

nocsieaHero ceaHcCa Cada3n.
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MpoueHT ycnewwHbIX
nepepav

3apsaa 6aTtapen

KonunyectBo
6a30BbIX CTaHLUN

DM - 3anac gemopynsiuum Downlink

MkoHka «ba3oBas

UM - 3anac gemoaynsuum Uplink
CTaHUMs»

3anac gemoaynauuMm — 3TO LeNoe MONOXUTENbHOE YMCNIO, OTobpaxaemoe B ABM,
yKasblBaloLlee HACKOJIbKO MPUHATLIM CUTHaA Bblle YPOBHS MOpOra AEMOLYNALMN.
3HayeHne «0» O3Ha4aeT, YTO MakeT 6bI1 MPUHAT Ha AHe aemoaynsumm (0 abm), Toraa Kak,
HanpuMmep, 3HavyeHre «20» O3HavaeT, YTO NakeT 6bin NpuHAT Ha 20 obm Bbiwe nopora
LEMOLYNALMNN.

otr0p05 CBA3b Ha rpaHM 06pbIBa, HECTabuUIbHAs CBSI3b C CEThIO
ot 58010 [MorpaHnyHasa 30Ha, CTabunbHas CBsA3b HE rAapaHTMPOBaHa
6onble 10 Xopolui ypoBeHb CUTHaNa, YBEPEHHAs CBA3b

MkoHka «6a3oBasi CTaHUMS» - B BUAE aHMMaAUMM OTOOPaXKaeT aKTUBHOCTb
npouecca pagnoobmeHa. AHMMaUMSA MPOAO/HKAETCH AO Tex Mop, MoKa He MPUHSATO
NOATBEPXKAEHNE NN HE NCTEK TaMMayT OKHa NMpUéemMa.

KonnuectBo 6a30BbIX CTaHUUIN - OTOHPAXKAETCH KOMMYECTBO 6a30BbIX CTAHLINNA,
KOTOpblEe YCMELWHO MOAYYMIN NOCAEAHUA NaKeT OT TeCcTepa CETMW.
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MpoueHT ycnewHbix nepenay — koadduumeHT PER (Packet error rate) BoiuncnseTcs
KaK OTHOLUEHWE KONMYECTBa MPUHATLIX TECTEPOM MOATBEPXKAEHUN OT CETU K ObLLEMY
KOIMYECTBY 3anpoOCOB, BblpaXeHHOe B npoueHTax. MoxeT BapbupoBaTbcsd oT O (He
MNPMULLNO HM OAHOIO NOATBEPXAEHUS 60 PER MeHbLue 1% 1 Npomn3oLwwno okpyrieHme go
uenbix) 40 100% (KonmyecTBoO NOATBEPXKAEHNI PABHO KONNYECTBY 3aMpOCOB).

3apan 6aTapen — OTOOpaXkaeT TeKylWM M CTaTyC 3apsda akkymynstopa. [lpwm
KPUTUYECKOM pPa3paae akKyMynsiTOpa MKOHKA CTAaHOBWUTCS MyCTOW, HaYMHAeT MUrath, a
TecTep MU3OAeT NEPUOLMYECKMM 3BYKOBOWM CUrHan. [lpmmepHOe oOcCTaBlueecs Bpems
paboTbl MPY 3TOM He 6onee 5 MUHYT, cnefyeT MPOM3BECTM 3aPAAKY aKKYMyNaTopa

Mpwn NepBOM Ha)kaTUM Ha KHOMKY «BBepx» TecTep oTnpasngeT B CeTb 3aNpocC Ha
npucoeanHeHne K ceTu (ganee join-3anpoc), KOTOpbI OTo6paXkaeTcs Ha Anarpamme UM
(Uplink demodulation margin) Kak 3aWTPWUXOBaHHbIN CTON6GUWK. [lpn yaavyHOM
npucoeanHeHnn Kk cetn Ha amarpamme DM (Downlink demodulation margin) nossutcs

3aMOJ/IHEHHbIN CTONBUK.

1 P E n 1 u u E YaauHoe npucoeanHeHune K

CETU — 3arMOJIHEHHbIA CTONBUK

Join-3anpoc, oTob6paxaeTcs
KaK 3allTPUXOBAHHbIN CTONGMK

[Mpn HeypayYHOM MOMbITKE Ha Anarpamme DM Takxe nosBUTCS 3alUTPUXOBaHHbIN
CTON6umK. Bcero Tectep cetu NpeanpuHUMaET TPM MOMbITKM NPUCOEANHUTLCS K CETW.
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r Tpu HeyaauHble
a2 NOMbITKK
; NPUCOEANHUTBLCA K
% cetu
-~

N e SR LN

[Tocne ycnewHoro npucoeanHeHns K CETU MOXHO NPUCTYNaTh K TECTUPOBAHUIO
cetn. EcTb OBa cnocoba: py4HOM 1 aBTOMaTU4eCKUN. B mepBoM cnyyae TecTep ceTu
oTnpasngeT 3anpoc Uplink B ceTb npy KaXXOOM HaxaTuM Ha KHonky «Beepx». B
aBTOMATMYECKOM pexumMe TecTep 6yaeT OTMPaBasTb 3aMpPOChl CaMOCTOSTENbHO C
33a[laHHbIM B HACTPOWKax NeprnoaoM, a TakxKe Mpu HaXaTnM Ha KHOMKY «BBepx».

MKkoHKka «P» — MHONKATOP aBTOMATUYECKOIro pexXmMa HaxoaUTCA BO3JIE MKOHKN
«basoBasl cTaHuua». ECiMm OHa eCTb, aBTOMaTUYECKUM pPeEXMM BKIKOYEH, €CJZIn HET —

BbIK/TIOYEH.
NkoHka «GPS»

Onarpamma DM

NkoHka «P»
Onarpamma UM
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Onarpammbl DM n UM - cTpenka ykasblBaeT HanpabieHWe pacrpoCTpaHeEHUS
pagnoCuUrHana, a AmarpaMmma OTO6PaXaeT UCTOPUIO e€ro U3MEHEHWS. YPOBEHb KaXKaoro
CTONOMKa AMarpamMmmbl OTOBPaXkaeT 3anac AEMOAYNALUMN KOHKPeTHOro naketa. Cambin
nocneoHMn (HedaBHUM) PaAMOOOMEH OTO6pPaAXaeTCs Ha CTONOMKE, PACMONOXEHHOM
PSAOM CO CTpenkon. Ha camomn cTpenke BblIBOAUTCH YUCNEHHOE 3HAvYeHWe 3amaca
aemonynaumm B Abm camoro nocnenHero pagnoobmeHa. B npouecce BbINOSHEHNS HOBbIX
nepenay aMarpaMmma CABMraeTcs BNpaso.

NkoHka «GPS» - nHamkaTop dyHKUMKM onpeneneHns KOOpAMHAT MO CAYTHUKAM,
HaXOAMTCH B BEPXHEM MPaBOM yrny. ECim oHa ecTb, PyHKUMS onpeneneHns KoopamHaT
BKJIKOUYEHA, €CNU HET — BbIK/IKOYEHA.

B cnyyae ecnu paaMoo6bMeH He Mpowen UAM JaHHble He MOJyYeHbl, Hanpumep,
Npou30oLLIa OLWNGKa BO BPEMS MPUEMA UM UCTEKNO BPEMS OKHa NpremMa NOATBEPKAEHWS,
TO OTO6pPAXKaAETCs 3aLUTPUXOBAHHbIN CTONBUK (CTONBUK HE UMEET YPOBHS U 3aHUMAET BCIO
amMnanTyay rpaduka).
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PABOYNN SKPAH 2 - NOAPOBHAS MHOOPMALMA O CETU

Paboumnin aKkpaH 2 NO3BONSET NOJYYNTb CAeayoLLY 0 MHGOPMaLMIO:

KoadomumeHT PER — npoueHT ycnellHbix nepenay;

KonunuecTtBo 6a308Bbix cTaHuUuM (BC);

CTraTycC permcrtpaumm B CeTu;

KonunyecTtBo nepenaHHbix Tectepom naketoB - COUNT;

3anac pemopynaummn UM, mowHocTtb P, outpent SF un uvactota FQ
nocnefHero nepefaHHoOro NakeTa;

HoMep okHa NpremMa nocnefHero NnoaTeepxaeHus - slot;

KonunyecTBo npuHATbIX 6a30BoM cTaHumen naketoB - COUNT;

@ 3anac gemoaynsuum DM, yposeHb curHana RSSI, éutpent SF n yactota FQ
nocneaHero NPUHATOro NnakeTa.

®© © @ @ @

® @

[MpoLueHT ycneLlHbIX MkoHKa
S8 v NkoHKa «P» MkoHka «GPS»
nepenay «AHTEHHa»

MkoHka «CeTb» 3apsa 6aTapeu

Ctpoka cTaTyca - 1= OkHo npunéma Ne
& 5
MapameTpbl e B MapameTpbl
nocnenHero l = nocneaHero
nepeaaHHoOro 5] 16 MPUHATOro
e B
v

v

TECTEPOM MNaKeTa TECTEPOM MNaKeTa

TuTynbHbIN CTONG
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B oTanume OT OCTanbHbIX 3KPAHOB, Pabo4vMin 3KPaH 2 BbIBOAUT MHPOPMALMIO TONBKO O
nocnefHeM ceaHce CBA3W. HakonneHHbIMKW OaHHbIMM 34eCh ABnseTcs KoaddpumumeHT PER
N obluee KONMYECTBO NPUHATbIX/NepenaHHbIX MakeToB.

MpoueHT ycnewHbix nepenay — koadduumeHT PER (Packet error rate) BoiuncnseTcs
KaK OTHOLLUEHME KONMYECTBa MPUHATbIX TECTEPOM MOATBEPXKAEHUN OT CETU K ObLLEMY
KOJIMYECTBY 3aMpOCOB, BblpaXXeHHOe B npoueHTax. MoxeT BapbupoBaTbhcsd oT O (He
APULLNO HU OAHOrO NOATBEPXAEHUA 60 PER MeHbLue 1% 1 npom3oLwwno okpyrieHme oo
uenbix) 8o 100% (konmyecTBO NOATBEPKAEHWNIM PABHO KONMYECTBY 3aMpOCOB).

MkoHka «CeTb» - MMeeT ABa COCTOsAHMSA: B ceTn (joined) / He B ceTu (unjoined).
Paaom ¢ nkoHKoW undpoBOe Nose, B KOTOPOM OTOBpaXKaeTcs NPpUEMHaAs CNOCOBHOCTb
CeTU, - KONMYECTBO 6a30BbIX CTAHLMIN, KOTOpPbIE YCMELHO NONYYNUIN MOCAEAHUIA NMaKeT OT
TecTepa ceTu.

CTpOKa CTaTyCa — B CTPOKeE BbIBOOAMNTCA B TEKCTOBOM BMAE TeKyLLI,l/Il;I CTaTycC
nepegadun.

@ join TX — BbINOMHAETCS 3anNpoOC Ha NPUCOEUHEHME K CETU;

@ join RX — Nnpném noaTeep)XAeHust Ha 3anpocC NpUCoeanHeEHNs K CeTH;

@ joined — NMpUCOEAMHEHWE K CETU BbINONHEHO YyCMewHO (MKOHKa «CeTb»
MEHSIET CBOW CTaTyC);

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

@ link RX — npném noateepxaeHus «Downlink»;

@ link OK — paanoo6bmeH 3aBepLUMICS YCMELHO;

@ time-out — TanmayT oxxmaaHusa naketa «Downlink»;

@ error — owmnbKa paamoobMeHa.

MapameTpbl NOCNeAHErO NePefaHHOrO TECTEPOM MaKeTa — C/eBa OT TUTYNIbHOTO
cTon6a BbIBOAUTCS MHPOPMaLMs CBEPXY BHWN3 MO NOPSAKY:

® COUNT — obuiee KONMYeCTBO nepenaHHbix TecTepom naketos Uplink;
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® UM - 3anac gemonynaunm nocnegHero naketa Uplink;

® P — MOLWHOCTb NepepaTynka TecTepa ceTu;

@ SF — Spread factor — nokasaTenb CKOPOCTU nMepefadn nocnegHero nakeTa
Uplink;

@ FQ —y4acToTa, Ha KOTOPOM Npom3oLWIa NocneaHas nepenaya naketa Uplink.

TUTYyNbHBIN CTONG — HaxoOUTCA B LEHTpe paboyero 3kpaHa. Ha Hem
OTOb6PaXaAKTCHA Ha3BaHWS BbIBOAMMbIX MNapamMeTpoB. CneBa OT TUTYNbHOrO CTON6A
BbIBOAMTCA MHbOPMaLMA NO nepefave, CripaBa OT TUTYNbHOTO cTonb6a MHGopmMauma no
npuemy.

MapameTpbl NOCNEAHErO MPUHATOrO TECTEPOM MaKeTa — CrpaBa OT TUTYJIbHOrO
cTon6a BbIBOANTCA MHPOPMALIMA CBEPXY BHM3 MO NOPSAKY:

® COUNT - obliee KONMYeCTBO NPUHATLIX TecTepoM nakeToB Downlink;

® DM - 3anac gemoaynsauum nocnegHero naketa Downlink;

® RSSI — MowHocTb nocnenHero naketa Downlink B Abwm;

® SF - Spread factor — nokasaTenb CKOPOCTW nepenavm nocaenHero rnakeTa
Downlink;

® FQ - yacTtoTa, Ha KOTOpPOW Mpowu3owna NoCnefHsas nepefada MakeTa
Downlink.

MkoHKka «AHTEHHa» — HaxOAUTCS HaL TUTYJIbHbIM CTOJIGOM U  aHMMaLMEN

oTOb6paXaeT MOMEHTbI Mepeaayn U NpMemMa rnakeTos.

MKkoHKka «P» — MHOWKATOP aBTOMATUYECKOIO PeXMMa HaxoaAnTCA BO3NE NMKOHKU
«AHTeHHa». Ecnn oHa eCTb, aBTOMaTUYECKUM PEXNM BKNKOYEH, €C/TM HET — BbIKJTIOYEH.

MkoHka «GPS» - nHamMkaTop QYHKLUMKM onpefeneHmns KOOPAMHAT MO COYTHWKAaM,
HaXOAMUTCS B BEPXHEM MPaBOM yrny. ECcam oHa ecTb, PyHKUMS onpeneneHns KoopamHaT
BK/IIOYEHA, €C/IN HET — BbIK/IOYEHA.
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3apsia 6aTapen — OTOOGpaXkaeT TeKylWMn CcTaTyC 3apsiaa akkymynstopa. [pwu
KPUTUYECKOM PA3PSIXKEHNM aKKYMYNSTOPA MKOHKA CTaHOBUTCS NMYCTOM, HAYMHAET MUTaTb,
a TecTep M3NaéT MNepuoaMYecKMin 3BYKOBOM cCuUrHan. [NpumepHOe ocTaBlUeecs Bpems
pPaboTbl NPK 3TOM He bonee 5 MUHYT, cnenyeT NPOM3BECTM 3aPAIKY aKKYMYIATOPA.

OkHO npuéma Ne - B mepBOe waM BTOPOE MO CYeTy OKHO 6bll MPUHAT MNakeT
«Downlink».
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PABOYUNN SKPAH 3 — AUWATPAMMbI RSSI CUTHAJIA DOWNLINK U 3ATIACA
OJEMOAYNAUNN CUTHANTA UPLINK

Pabouunin akpaH 3 NO3BONSET NONYYUTb CAeAyOLLY MHGOPMaLMIO:

® 3HayeHme RSSI (Received signal strength indicator) — MowHOCTb
npUHMUMaeMoro curHana Downlink, BoiparkeHHas B Abwm;

® 3anac pgemoaynaumm UM nocnegHero nepepaHHoro naketa Uplink,
BblPa>XeHHbIV B AbM,;

® Hannyne NoTepsiHHbIX MaKeTOB.

MKoHKa «AHTEHHa» MKoHKa «P»

3HayeHue RSSI 3HayeHue UM B

B obm nbm

.g.svlsalrpamma Onarpamma UM
(3anac

(MoLHOCTb

curHana Aemoaynsunu

Downlink) curHdana Uplink)

ObpalwaemM BHMMaHKME, YTO Ha 3KpaHe 3 He OTOOpaXKaeTCs ypoBeHb 3apsaaa
aKKyMyNSTOPa, M HeT MHAMKATOPa QYHKLUMM onpeaeneHmns KOOPAMHAT N0 CAYTHUKAM. DTO
HVKaK HE BNMSET Ha paboTy AaHHOM GYHKLMN.

JleBag 4acTb 3KpaHa oTob6paxkaeT aAmarpammy RSSI, a B neBOM BepxXHeEM yray
noka3sblBaeTCs 3HavyeHue RSSI anga nocnefHero NnpmMHATOro naketa B Abm. MNpun nonyyeHmnmn
HOBOrO MakeTa rpaduK CABMraeTcs BAEBO, @ CTONBGMK COOTBETCTBYIOWMA NOCAEAHEMY
NOJlyYEHHOMY 3HaYEHMIO MOABASIETCS CrpPaBa.
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NMpaBas 4acTb 3KpaHa OTOOpPaxaeT AMarpamMMmy 3anaca AemMoaynduuMm nakeTa
Uplink, a B mMpaBOM BepxHEM Yriy TroKa3blBaeTcs 3HadeHne UM pgna nocnegHero
nepefaHHoOro naketa. [pu oTnpaBke HOBOro naketa rpaduk CABUraeTcs BMpaBo, a
CTONOUK, COOTBETCTBYIOLNM MOCNEAHEMY NOYHEHHOMY 3HaYEHWIO, MOSBASETCS C/EBA.

Ecnu paamoobmeH npollen yCnewHo 1 AaHHble NONyYeHbl, TO CTONOUK Ha rpadumke
3aUT 6enbiM LIBETOM, €CNu PaanMoObMeH He MNPOLWEN WAM AaHHble He MOJyYeHbl, TO
CTON6VK 3aLITPMUXOBAH

MKoHKa «AHTEHHa» - B BUAE aHUMaLUN OTo6pa>+<aeT MOMEHTbI Nepeaaydn N npmnemMa
MaKeTOB.

MKoHKka «P» — MHOAWKATOP aBTOMATUYECKOIO PeXKMMa HaxoaAnTCA BO3NE NKOHKU
«AHTeHHa». Ecnn oHa eCTb, aBTOMaTUYECKMM PEXNM BKNKOYEH, €C/TM HET — BbIKJTIOYEH.
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PABOYNN SKPAH 4 — OMPELENEHWUE KOOPOUHAT MO CNYTHUKAM

Pa6boumnin aKkpaH 4 NO3BOASET MOAYUYUTH CEAYIOLLYIO MHPOPMaLMIO:

@

(C]
(C]

(O]

KonunyectBo

BUANMDbIX

CnyTHUKOB

YpoOBEHb CUrHana
CMYTHUKOB

KonnuecTtBo Buammbix cnyTHukoB GPS n GLN (TJTOHACC) Bcero u no
OTAENBHOCTY;

OTHOCUTENbBHbIN YPOBEHb CUIHaNa CMYTHNKOB;

KoopanHatel TecTepa LAT (wwmpota), LON (gonrota), BbipakeHHble B
rpagycax n ALT (BbicOTa HaZ YpPOBHEM MOPS), BbIpaXeHHas B MEeTpax;

UTC — mupoBoe Bpems B bopMaTe Y4:MM:CC;

SATU - KONM4ecTBO CMYTHUKOB, WCMOJIb3OBAaHHbLIX AN OnpeaeneHus
TEKYLMX KOOPAMHAT;

HDOP — To4yHOCTb OnpeaeneHmns KOOpANHaT.

MKoHKa «AHTEeHHa» MKkoHka «P» MkoHka «GPS»

3apsan 6aTapeun

_— N ; ; OcHoBHas
o, W SN0 g
A A : uHpopmaums o

KOoOpAnHaTax

MkoHka «GPS» - MOXeT NpuHMMaTb BUA, @ 6o , nM60O OTCYTCTBOBATD.

Mpu BbIKNOYEHHOM OYHKUMM OnpeneneHns KOOpAMHAT, Ha dKpaHe 4 nu6o He
OTO6paXKaeTcs HUKAKOM MHbOPMaLMK, eCliv KOOPAMHATLl He 6biNn onpeaeneHbl nocne
NocnefHero BKIOYEHUS TecTepa, MO0 Ha 3KpaHe oOTobpaxaeTcs WHbopMaLms
nocnefHero HaBUrauMOHHOIO ornpeaeneHus B 3acTbiBwem Buae. VMkoHku «GPS» Ha
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3KpaHe MNpy 3TOM HET, YTO CAYXXUT CUTHaAZIOM TOro, YTO OTOBpaxaemMas Ha 3KpaHe
MHbOPMaLIMA He BaNUIHA.

MkoHka «GPS» oTcyTcTBYET,
BCS UHPOpPMaLUS He BannaHa

[II Ip

Korga ¢oyHKUMs onpeneneHmns KOOPAMHAT BKIIKOYEHA, BO3MOXHbI [Ba COCTOSHMS
NKOHKUN « GPS»:

MpeT nonck cnyTHUKOB U KoopauvHaTtbl onpeneneHsl,
onpeaeneHne KoopauHar, BCS UHPOPMALMA aKTyasibHa
MHPOpPMaLMs O KONNYECTBE N O6HOBNAETCA pa3 B
CMYTHUKOB aKTyaslbHa CeKyHay

25
12 GPS 16 GPS
18 SLM | Lo 3 GLH

R

T W
A N
-

" -

! ==

—3
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JleBas 4aCTb 3KpaHa OTOOpPaXaeT KOMMYECTBO BUAMMbBIX CMYTHUKOB, a TakKXe
KayeCTBO CMUrHana, 3Ta MHPOpMauMs BanMAHA BCeraa MpwW BKIKOYEHHOM YHKLMM
onpeneneHns KoopamHar.

[MpaBas 4aCcTb 3KpaHa OTOBPAXKAET HABUraALUMOHHbIE NAHHbIE, KOOPAMHATLI, BPEMS,
BbICOTA, KONMYECTBO MCMOJIb30OBAHHbIX CIYTHMKOB M TOYHOCTb OMpeaeneHns KOopaMHar.

DTV [aHHble BanMAHbl TONAbKO MPWU HaNNYUU MKOHKM @ M B 3TOM Cay4yae OHM
O6HOBSIOTCA Pa3 B CEKYHAY.

3apan 6aTtapen — OTOOpaXkaeT TekylWM M CTaTyC 3apsda akkymynstopa. [lpwm
KPUTUYECKOM Pa3PSHKEHUM aKKYMYNATOPa MKOHKA CTAaHOBUTCS MYyCTOM, HAYNHAET MUTraTh,
a TecTep U3LaeT Mepuoanyeckuin 3ByKOBOU CUrHas. [lprmepHoe OoCTaBLUeecCs Bpems
PaboOTbl MPU 3TOM He 6onee 5 MUHYT, ClefyeT NPOn3BECTM 3aPALAKY aKKYMYNATOPA.

MKoHKa «AHTEHHa» - B BUAE aHUMaLUN OTo6pa>+<aeT MOMEHTbI Nepeaadn N npmnemMa
MaKeTOB.

MKoHKa «P» — MHOMKATOP aBTOMATUYECKOIrO PEeXMMa HaXOAUTCS BO3NE UKOHKU
«AHTEHHa». ECl OHa eCTb, aBTOMAaTUYECKMNI PEXMM BKJIKOYEH, €CJIN HET — BbIKJTKOYEH.
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Bera TC-12 / PykoBOACTBO MO 3KCMAyaTaLmm ABcoonioT
HACTPOWNKM

YTOObI NEepenTn B MEHIO HAaCTPOEK HYXXHO Bbi3BaTb MABHOE MEHIO HaXaTUeM Ha
kHoMKy «OK». KHonkamu «BneBo»/«BnpaBo» nepemelats Kypcop A8 Bblbopa 3Hauka
«HacTporkm» 1 CHOBa HaxaTb KHOMKY «OK». MoAaBUTCS 3KpaH CO CMUMCKOM HAaCTPOEK INGO
nosie BBoaa PIN-kofa, ecnu BKItOYEH AOCTYN K HAacTponkam no PIN-koay.

Bce HacTpomkn coxpaHsaioTcsa npu

OTK/IIOYEHWUM MUTAHUS T ECLITE
ACR
MepeMelLeHme Mo MeHIO HaCTPoeK LEOF. MO HMO0nH,
- :: o | 0 L Tt 1 .:. (= s =
KHOMKW «BBepx»/«BHW3», 3MeHeHne mf_ll:'!'_-!_n:‘;:lTF OHCTE 3
MOpaMETROB — KoM HE TOEHK D, HMEH.

«BnpaBo»/«Bneso» MNeF 08 CEAZEM

NoaTe eFRaEHKE
AZEE MEHH
ISP

YacToTHbIM nnaH — BbIOGOP CTaHAapTa ceTkM 4vacTtoT. EUR - eBponenckum
4aCTOTHbIM NnaH. RUS — poccnmckmm yactoTHbIM nnaH, USER — Npon3BO/IbHbIN YaCTOTHbIN
nnaH.
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Hactponte USER - npw HaxaTum kHOMkM «BnpaBo»/«BneBo» npoucxoamt
nepexos Ha AOMNOJIHUTESIbHbIN SKPaH, IAe MOXXHO 3a4aTb MPOW3BObHbLIM YaCTOTHbIW MAaH.

DKpaH BbIrNaauT CnefyolmmMm 06pa3om:

Mone =0 3TENE CE MU MepemelueHme No cimcky
L‘laL-TDTHbIl-'I nn. napaMeTpoB — KHOMKM «Beepx» 1

«BHM3», BbI6GOP NapameTpa — KHOMKM
ScToTa J2

«BnpaBo»/«BneBo», peaakTupoBaHue
HacToTta J3

BbIGPAHHOIO 3HAYEHUN — KHOMKMU
«BBepx» n «BHU3»

HYacToTa RX2

CKOFOCTE Res L KHonKa «OK»

L
I

E]5]5)
588
280
223

MopHATbCA Ha YPOBEHDb BbiLLE —

[MPOU3BONbHBIM YAaCTOTHbLIM MAaH OrpaHuyeH B AmanasoHe 860-960 Mluy. CkopocCTb
nepenayn aaHHbix (DR - data rate) ang BToporo npnemMHoro okHa (RX2) MoxeT npnHMMaThb
3HaveHunsa ot 0 go 5, rae O cooTBeTCTBYET GAKTOPY pacnpocTpaHeHus 12 (SF12).

ADR — no3BonseT BKAYUTb WAW BbIKIKOYUTL aBTOMATUYECKYID MNOACTPOWMKY
CKOPOCTM Nepepayvm gaHHbix (DR) ang naketa «Uplink» 1 ans nepBoro NpuémMHOro OKHa.
Ha ckopocCTb nepenaym AaHHbIX BTOPOro NMPUEMHOro okHa napameTp ADR He BaunserT.

CKop. N0 yMOnY. — 33a€T CKOPOCTb Nepefayun AaHHbIX ans naketa «Uplink» 1 ans
NepPBOro NPMEMHOro OKHa Npwu BbiKNtOYeHHOM napamMmeTpe ADR 1 MOXET BapbUpOBaTLCSH B
npegenax ot 0 go 5. lNpu BkawyeHHOM napameTpe ADR Ha 3TOWM ckopocTwn byaet
MHNLMMPOBATbLCA NEPBAs NOMbITKA MPUCOEANHUTBLCS K CETU.

3BYK YCTPOMUCTBA — BKJ/IOYEHME\BbBIK/IKOYEHWNE 3BYKOBbBIX CUTHAaNIOB TecTepa CeTU.
BKJ1 — BCe 3ByKOBblE CUIHasbl BKIOYEHbI. BbIKJT — BCe 3ByKOBblE CUTHaNbl OTKJIKOUYEHDI.
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JloroTunn — OTOOpaXKeHne NoroT1na NPM BKIKOYEHNW YCTPOMCTBa. BKJ1 — norotun n
Bepcus 1O oTobparkaeTcs, BbIK/T — H1 norotun, Hu Bepcuma MO He oTobpaxatoTcs, cpasy
noseageTcs pabouni aKpaH 2.

ABTOBbIK/. MMH — 33aTb TaMayT Ha aBTOMATUYECKOE BbIK/IKOYEHNE TECTEpPa CETH.
TanmayT 3agaetca B MUHYTax OT 1 o 60 MuHyT. TanmMayT nepe3anycKaeTCs Kaxabl pas
Ha YKa3aHHOE BPEMS MPU HAXXaTnK Ha JIL0OYIO KHOMKY YCTPOMCTBA. ECnv HM OfHa KHOMKa
YCTPOWCTBA HE HaXMManacb, TO MO UCTEYEHUU TamMayTa TecTep CeTu MepexonuT B
PEXWMM CHa A1 COXpaHeHWs 3apsaa baTapew.

@DyYHKUMA aBTOBBIK/IOYEHUS  [€aKTUBMPYETCS BO BpemMsi paboTbl YCTPOMCTBA B
aBTOMATUYECKOM PEXMME TECTUPOBAHNS.

Mepuop cBaA3n — 3a4aTb NepuoL AN aBTOMATUYECKOIrO PexXmma TeCTUPOBAHMS.
MNepnon MOXeT MMETb No6oe 3HaYeHue OT 7 CekyHA A0 24 4aCOB C TOYHOCTbIO A0
cekyHabl. DopmaT oTob6paxkeHus cnegylowmm - yy:mMm:.cc. OQHO HaxaTue KHOMKMU
«BnpaBo» yBennunT CHETUMK Ha 1 cekyHAy. ECnu HaxkaTb KHOMKY «BnpaBo» v yaep»XmneaTsb,
CUETYMK HAYHET yBENNUYMBATLCA Ha 1 MUHYTY. ECnv yaepxmneaTb KHOMKY Aonblle 5 cekyHa,
CYETYMK MUHYT YCKOPUTCA 0O 5 MUHYT 3a pa3 1 Tak ganee. [Nocne 3HaveHus 24:00:00
cHoBa nosiButcs 3HadeHne 00:00:07. KHomnka «BneBo» yMeHblIaeT 3Ha4YeHMe CYETYMKA
aHaNIOTMYHBIM O6PA3OM.

I'Iop,TBep)Kp,eHme — BKJIlO4eHMEe Cl)yHKLI,l/II/I noatTBepPXXAeHMA JOCTaBKW MakKeTa.

A3bIK MEHIO — nepeksityeHne Mexay A3blkamm MmeHto: RU — pycckuim a3bik, EN —
AHTJIMNCKNM A3bIK.

GPS - paHHbIM napameTp no3BOAdeT ynpaBadaTb GyHKUMEN onpeneneHus
koopAnHaT. [pu BKIOYEHHOM GYHKUMKM YCTPOMCTBO aKTuBMpyeT npuemHuk THCC un
MOCTOSIHHO CyLIaeT CMyTHUKK, OBHOBASAS CBOW KOOPAMHATLI Pa3 B CEKYHAY, HE3aBUCUMO
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OT HaXaTusd KHOMOK M npoyen paboTbl C YCTPOMUCTBOM. [lpu mHMUMALMKM OOMEHA
NnakeTaMm C CEPBEPOM, YCTPOWCTBO OTMPAaBUT CBOU TeKyllMe KOOPAMHATbl C Mpoyen
nHbopMaLmen B CTaHAAPTHOM nakeTe. [1pn BbikNtoYEHHOM GyHKUMKW NpueMHnK THCC He
aKTUBEH, KOOPAMHATbl HE OMNpPefenstoTcs, a B CTaHAAPTHOM MakeTe MHPopmMaums O
KOOpAMHaTax OTCYTCTBYET.

Ncnonb3. PIN — BKIOUYMTL MK BbIKNOYMTL 3anpoc PIN-koda Ang 4OCTyna K MEHIO
HacTpoek. [lpuM BKAKOYEHHOM MapameTpe, AOa9 A[OCTyna K HacTpowkam oOyaet
3anpawmsaTtbcs PIN-KOL, 3a4aHHbIN MapamMeTpOM HMXKE.

PIN — 3agaTtb PIN-koA onsg [OCTymna K MEHIO HACTPOEK.

NOCTYMN K HACTPOMKAM MO PIN-KOLY

B cnyyae HeOOXOOAMMOCTM MOXHO OrpaHMunUTb OOCTYM K MEHIO HacTpoek
YyeTblpeX3HaYHbIM KOAOM. DTOT MNapaMeTp 3a4aeTCs B HACTPOWMKAX W MPU BKIKOYEHHOM
napamMeTpe Npu rnomnbITKe NMonacTb B MEHIO HAaCTPOEK noasnseTcs okHO BBoAa PIN-koaa.

Erter FIH:

SREE

KHOMKamm <<BBer>>, «BHM3» MOXHO MEHATb 3Ha4yeHus pa3pagoB, a KHOMKaMu
<<BﬂpaBO» n «Bneso» OCYLLECTBIAETCA Nnepexon Mexay HUMN. [Tocne TOro, Kak Kopg
BBeAEH, HEO6XOAMMO HaXaTb KHOTIKY «OK».
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Mpy owmnbo4YHO BBeAeHHOM koae nosasutcsa coobueHne «WRONG» un Tectep
M34ACT XapaKTEePHbI 3BYKOBOWM CUTHaN (ecnm 3ByK BKJOYEH). [1py MOBTOPHOM HaxkaTuu
«OK» TecTep oCyLLeCcTBMT Nepexos B rMaBHOE MEHIO.

KonmyecTBO NOMbITOK He OrpaHN4eHoO.

WECOHGE

Mpy NpaBWIbHO BBEAEHHOM KoAe nosBUTCS coobueHne «OK» n TecTep
OCYLLECTBUT NMepexXos, B MEHIO HaCTPOEK.

Ernter FIH:

Mocne MpPaBWibHO BBEAEHHOIO KOda 1 nocneaytouero Bblxoda N3 MEHIO HAaCTPOEK
B MNMaBHOE MEHIO, TECTEP HE 6y,£l,eT Tpe6OBaTb MOBTOPHOIoO BBOAa KOAa Mpwu MoribITKE
BOMTU B MEHIO HaCTpOeEK. HOBTOpHO KO/, 6y,£l,eT 3anpoleH TONbKO nocne nepexona m3
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MaBHOrO MeHIO Ha to6OM APYrom 3KpaH M Nocaenyowen NoMbITKKM BXOAA B MEHIO
HaCTPOEK.

ABTOMATUYECKWUIN PEXXUM TECTUPOBAHMUA

B aBTOMaTM4yeCKOM pexurme TecTep OyAeT OTNPaBAATb 3anNpOChl aBTOMATUYECKN C
3aflaHHbIM B HACTPOWKax NepMOLOM, a TaKXKe NPy HaxXaTUKM Ha KHOMKY «Beepx». Neprnon
aBTOMATMYECKMX 3arMpoCOB He OyAeT CABUIraTbCA MpU  MHULMMPOBAHUKM 3aMpoca
Ha)aTnem KHoMkM «Beepx». [epnon MoOXeT nmeTb Ntoboe 3Ha4YeHne OT 7 cekyHa Ao 24
4aCOB C TOYHOCTbIO IO CEKYHAbI.

YTO6bl NEPenTn B aBTOMATUYECKUIN PEXMM, ClefyeT HaxaTb KHOMKY «BBepx» n
yOEPXMBATb B TedeHMe 1 cekyH/bl 1O XapaKTePHOro 3BYKOBOrO CUrHana uU/unm nossneHus
MKOHKM «P» BO3ne n3o6paxkeHns 6a30Bor cTaHUuMK. OTKIOYUTL aBTOMATUYECKUI PEXMM
MOXHO TEM Y€ CMOCOBOM.

MepBbl 3anNpoc 6yAeT OCYLIECTBAEH MO MUCTEYEHUN 3aJaHHOTO B HACTPOMKaXx
nepuona C MOMEHTA BKIIOYEHUS PEXMMA.

DYHKLMA He ABNSETCS SHEPrOHE3aBNUCUMOM, MPUY CNedyoLLEM BKIIOYEHNN TeCcTepa
cetTn yHKUMA 6yneT oTkaoveHa. DyHKUMS aBTOBBLIKIOYEHUS OTKIOYAETCS Ha BpPEMs
PabOTbl aBTOMATUYECKOrO PEXMMA TECTUPOBAHMS.

NHPOPMALINA

YTOObl nepenTn B paspen Cc MHGOPMauUMEN HYXHO Bbl3BaTb [NTABHOE MEHIO
Ha)xaTueM Ha KHomnky «OK». KHonkamun «Bneo»/«BnpaBo» nepemeliatb Kypcop Ans
Bbi6bOpa 3Hauka «/HbopMauma» M CHOBa HaxaTb KHOMKY «OK». [MoaBUTCS 3KpaH CO
CMUCKOM MAEHTUOUKATOPOB TecTepa CETU AN perncTpaumm ero B ceTu. KHomKu
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«BneBo»/«BnpaBo» MO3BONST NMUCTaTb CTPaHUUbl pasgena «MHdopmaums», KoTopble
BK/IIOYAIOT B Ceb3:

DevEui, DevAddr,

AppEui, AppKey,

NwkSKey, AppSKey,

M Ha NOCNeAHeN CTpaHMLE OTOOpPaXKaeTCcsa Ha3BaHWe YCTPOUCTBA, dnpma-
NPOU3BOANTENb U BEPCUS MPOLLUMBKU.

®@ @ @ e

BbIKTIOYEHWUE

YTO6bl NEepeBecTy TECTEP CETU B PEXMM MOHMKEHHOIO 3HEPronoTpebneHns, He
LOXMAAACh aBTOBBIK/IIOYEHUS, HEOB6XOAMMO B MEHIO HaCTPOeK Bbi6paTbh 3HAYOK
«BbIKNIOUNTL» U HaxaTb «OK» nM6O HaxaTb W yOEepPXMBaTb KHOMKY «BHW3» (6bICTpOe
BbIK/IOYEHME). TaKMM 06pPa3oM, MOXHO BbIKIOYUTb TeCTep B Nto6oe BpeMs, Aaxe Mnpwu
BKJIIOYEHHOM aBTOMATUYECKOM PEXMME TECTUPOBAHMS.

3APAAKA AKKYMYJTATOPA

YCTPOMCTBO OCHALLEHO akKyMynaTopoM. [Npu nogknoveHnm Kk Mukpo USB 3apsaaka
aKKyMynaTOpa HAYMHAETCAd aBTOMATUYECKWM, HE3aBUCMMO OT TOroO BKJIKOYEHO WU
BbIK/TIOYEHO YCTPOMCTBO. KpOMe TOro, ecnm yCTPOMCTBO BKJIKOYEHO, MPoLEecC 3apsna
OTOb6pPaXaeTCs Ha AUCMNEe B BUAE aHUMALMN MKOHKM aKKyMYSTOPaA, EMKOCTb KOTOPOro
YyBE/IMYMBAETCS CO BPEMEHEM. YCTPONCTBO MOXET MCMOMb30BaTbCS B NPOLLEeCCe 3apsaKm.

OBHOBJIEHUE MPOLUKUBKN

O6HOoBNEHME NPOrpaMMbl (MPOLLMBKMK) TECTEPa CETM OCYLLLECTBASIETCS YEpe3 MUKPO
USB nopT ¢ wucnonb3oBaHnemMm KoHowurypatopa - «Vega LoRaWAN configurator».
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KoHdurypatop MOXHO cKkayaTb C camTa http://iotvega.com/ B paspene Codt. Dainn
MPOLLUMBKM MOXHO CKavaTb Ha CTpaHuLE NpoAyKTa — TecTep ceTu.
1. CkayaTb 1 pa3apxmMBMpPOBaTb KOHGUIYpPATOP B Narky.

2. 3anyctutb «Vega LORaWAN configurator». OTkpoeTcs OKHO KOHbUrypaTopa,
BbI6paTb BKNAAKY «/HbOpMaLms».

£ Bera LoRaWAN koHurypatop = | |
B Eea il tdoprawn | LoRaHacrpoiin LoRawaN | FitBera cu-11 Stsoic:| Russian ¥
A8 € 0N 0T | faie ans ABP Lattsie ans OTAA
PeximM:
= Device address: Device EUI:
NpocToit -
. . Appiication session key: Appiication ELIL:
loaens ycrpoficTsa
Network session key: Application key:
Bera /11
VinthopmaLuns of yerpoiicse VrhopmaLuta o ceTi
Froacmouwmsca
Monens ycTpolicTsa: :
res——— Craryc npucoeauHeruta:

Bpens yerpoiicrea (UTC):

Bepora M10: Device address:

¥4 06HoBUTL NpoumsKy (@) MpucorantinTsea K ceTi

Q¥ Monyunts HacTpoiiu

o TpyneriTs HaCTpoii

3. Haxatb KHOMKy «O6HOBWUTbL MPOLWIKMBKY». [1OSBUTCH OKHO C BOMPOCOM
«YCTPOMCTBO elle He noAknoyeHo. O6HOBUTL MNPOLUIMBKY MOCAE MNOAKIIOYEHNS?».
Boi6path «Yes» M ykazaTb MyTb K danly UCXOAHOro Koda MporpaMmbl (MPOLIMBKM),
KOTOPbIN AOMKEH UMETb paclumpeHune *.vbf

] Ycrpoiicreo He nogkaroueHo @

YcTpoicTeo ewle He nogkntovero, OGHOBNTE NPOLWKMEBKY NOCAE NOJKAKYEHNAT
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4. NoaknounTb TeCTep CETU K MepCOHanbHOMYy KomnbtoTepy yYepe3d USB nopTt u
BK/IIOUMTb TecTep ceTu. Mo BKIOYEHUIO TecTepa 3arycKaeTcs MnporpaMmma 3arpy3ymk
(NporpamMmma O6HOBMIEHMS MPOLLUMBKM), KOTOPAs NMOKa3blBaeT CBOK aKTUBHOCTb HaZAMMUCbHIO

«BOOT».

BOOT .

5. Toka aKTMBEH 3arpysymk (moka oTobpaxaeTcs Haanucb «BOOT» Ha ancnnee
TecTepa) HEO6XOAMMO HaXkaTb KHOMKY «lMoaknoumnTbcs» B nporpamme «Vega LoRaWAN
configurator». HauHeTcs 3arpyska ¢arna npowmnsku. [Npouecc 3arpy3km oTobpaxaercs v
B KOHUrypaTope, U Ha aucryiee tectepa ceTu. [10 OKOHYaHMKM NpoLLeCCa 3arpy3km Tectep
ceTu cpa3sy 3anyCTUTCS NOA YrpaBieHeM OOHOBNIEHHOM NPOrPaMMmbil.

PROGRAMM 69
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TecTepbl CETV NOAAEPXKMBAOT NPOTOKON O6MeHa AaHHbIMM AdeunisRF LORaWAN®
Demonstrator. CTaHaapTHbIM NakeT CTPOUTCS MO MPUHLMAY: OUT NPUCYTCTBUSA €CTb — €CTb
[aHHble, 6UTa NPUCYTCTBUSA HET — HET W HaHHbIX. TecTep CeTU OTMPaBAsSET MakeT Ha
LoRaWAN® nopT 4.

3HavyeHune

BuThl
NPUCYTCTBUS

TemnepaTypa

LLinpoTta

34

bant

BuThl
7

6

5

4

2

1

0
7.0
7.4
3.0
7.4
3.0
7.4
3.0
7.4
3.1
0

Bo3moxHble
OnuncaHune

3HaYeHus
Mudopmauns o Temnepatype: 0 —HeT, 1l —ectb Ounm l
He ncnonbsyetcsq, Bceraa O Onmnl
MpuynHa oTnpaBknm naketa: 0 - B
aBTOMaTUYeCKOM pexunme, 1 — no Haxatmio Ha O wmam 1
KHOMKY
HaBuraumoHHble gaHHble: O — HeT, 1 — eCcTb Onmnl
CueTumk oTnpaBneHHbix naketoB Uplink: 0 —

Ownmmnl
HeT, 1 — ecCTb
CueTumk NpuHaTbIX NakeToB Downlink: 0 — HeT,

Onmnl
1-ecTb
NHdopmaums o 3apsae 6atapen: O — HeT, 1 —
eCTgD pmau PAA P Onmnl

MHdopmaums o RSSI v SNR: O — HeT, 1 — ecTb Ownmm1l
3HavyeHne TemnepaTypbl B rpagycax B 128, 4127
OOMOJIHUTENBHOM KOAE

Crapwwnm pa3psg rpagycos B BCD-¢popmaTe

Mnagwwuin paspsag rpagycos B BCD-dopmaTe

Crapwwnm pa3psg myuHyT B BCD-dopmaTte

Mnagwuin paspag mmHyT B BCD-dopmaTe

HDecartole nonn myuHyT B BCD-dopmaTe

CoTble ponm muHyT B BCD-dopmaTe

TeicsyHble gonn MmuHyT B BCD-dopmaTe

He ncnonbsyetcs

Kopa wupoTsl: 0 — ceBepHas, 1 — toxHas Ownmml
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HonroTa

CyeTumk
OTMpPaBEHHbIX
MaKeToB
CueTumk
MPUHATbIX
MakeToB
3apsaa
6aTapen

RSSI

SNR

35

10

11

12

13
14

15

16

N

OWNGNWNWN
~hNorODON

oo

Crapwuin pa3psg rpagycos B BCD-dpopmaTte
CpenHuin paspsaq rpagycos B BCD-dopmate
Mnagwunim paspsg rpagycos B BCD-dopmaTte
Crapwun pa3psaa muHyT B BCD-dpopmaTte
Mnagwwnim paspsg MmuHyT B BCD-dopmaTte
Hecatble nonn mnHyT B BCD-dopmaTte
CoTble gonm mmnHyT B BCD-dopmaTte

He ncnonb3yetcs

Kop ponrotbl: O — BOCTOYHas, 1 — 3anagHas

KonnyecTtso
naketos Uplink

KonunyecTtso MPUHATbIX yCTpOVICTBOM MakKeToB

Downlink

CTapwni 3HavaLlLmm 6anT HanpsxeHus B MB
Mnagwuin 3Havawmm 6anT HanpshkeHns B MB

OTMNpPaB/IEHHbIX yCTpOPICTBOM

Ol

0..255

0..255

AbcontoTHoe 3HadYeHme RSSI B gbm (Hanpumep, 0..255

3HayeHue 82 o3HavaeT -82 nbm)
3HavyeHne SNR ¢ yyetom 3Haka B 4Ab B
LOMONHUTENbHOM KOAe

-128..+127
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6 MPABUJTA XPAHEHUA U TPAHCITOPTUPOBAHNA

TecTepbl cetn Bera TC-12 AO/MKHbBI XPaHUTBLCS B 3aBOACKOWM YMaKOBKE B KPbITbIX
CYXMX CKNALCKMX MOMELLEHUIX B YCNOBMAX, WUCKIOYAOWMX NMpIMoe nonajaHue Bnaru.
YCTponCTBa AOSMKHbI ObITh 3allMLLEHbl OT TOKOMPOBOZAALWEN MblIX, NAPOB KUCNOT U
Lenoyen, a TakXe ra3oB, BbI3bIBAOWMX KOPPO3MIO W pPa3pyLUaloWmX WU30ASLMIO.
TemnepaTypa OKpy»atoLLlero Bo3ayxa He AOMKHA ObiTb Hke nmoc 5 °C 1 He AoMKHa
npesbiwaTh nmoc 40 °C. OTHOCUTENbHAsA BNaXXHOCTb BO3yXa HE AOJIXXHA MpeBblwaTh 85%.

YCTpoMCTBa TPAaHCMOPTUPYHIOT B 3aBOMICKOMN YMAaKOBKE BCEMU BUAAMK TPAHCMOPTa
B KPbITbIX TPAHCMOPTHbIX CPEeACTBaX B COOTBETCTBMM C MpaBUIaMM MEepPeEBO3KN TPy30B,
NEeNCTBYIOWMMN Ha AAaHHOM BUAE TPAHCMOPTA, U TEXHUYECKMMU YCIOBUSMU MOTPY3KM 1
KpenneHuns rpysos,

Bo Bpems nMorpy3ovHo-pasrpy3oyHbiXx paboT M TPAHCMOPTUPOBAHMUS SALUMKK He
LOMIKHbI MOABEPraTbCA PE3KNUM yapaM M BO3AENCTBMIO aTMOCHEPHbIX OCaAKOB.

Cnoco6 yknagku SGWMKOB C M3AEIMEM Ha TPAHCMOPTHOE CPEeACTBO AOJIKEH
NCKJIIOYaTb UX NEpeEMELLEHNE.

TpaHCNOPTMPOBKa YCTPOMCTBA 6€3 YNMaKOBKM MOXET MPUBECTU K €ro MOSIOMKE,

TpaHCNOPTMPOBaHME YCTPOMCTB AOMYCKAETCS B KPbITbIX FPY30BbIX OTCEKAX BCEX
TUNOB Ha Ntobble pacCTOsHUSA Npu TemnepaType oT -40 °C no +85 °C.
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7 KOMMNEKT NMOCTABKWN

TecTep ceTM NOCTaBNSETCA B C/ieAytoWen KOMMNIeKTaumn:
TecTtep cetn Bera TC-12 — 1 wr.

MacnopTt — 1 wrT.
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8 TAPAHTUWHBIE OBA3ATE/IbCTBA

IsroToBuTENb rapaHTUPYET COOTBETCTBME U3LENNA AEUCTBYIOLLEN TEXHUYECKOU
AOKYMEHTauMM npu  COONOAEHUUN  YCNOBUMA  XPaHEHUS, TPAHCNOPTUPOBAHUS U
3KCnyaTaumm, yKasaHHbIX B «PyKOBOLCTBE MO 3KCryaTaumum».

[apPaHTUNHBINM CPOK YCTPOMCTBa — 36 MecsaueB CO AHS MPOAAXMW, MPU YCNOBUU
COOJIIOAEHUA NPaBUA SKCrlyaTauumn, a TakxXe YCIOBUN OOCNYXMBAHUSA U XpaHeHus. [Tpu
HEBO3MOXHOCTU YCTaHOBUTb AAaTy MPOAAXU FapaHTUMHbLIA CPOK WUCYUCNSETCH C AaThbl
BbIMYyCKa YCTPOMCTBA.

Ecnun YCTaHOBJIEHO, 4YTO TNOJIOMKa yCTpOl7ICTBa npomsolwia no Hes3asncawmm oOT
I'IOTpe6l/ITe)'IFI npnynHam m CBA3aHa C ,D,e(beKTOM MaTepranoB WM HapyleHmnem
TEXHOJIOTMYECKNX MPOoLECCOB MNnpwn npom3soactee, 4To B NUTOre Aenaet HEBO3IMOXXHbLIM
hanbHeulee NCrosib30OBaHMe yCTpOl7ICTBa, B TEe4EHNE I'apaHTl/Il;lHOI'O CPOKa N3rotoBnNTESb
o643aH npeaocCtTaBnTb ycnayrm no pemMoHTY WM 3aMEHNTb Bbllleauwee mn3 CTpod
yCTpOl7ICTBO Mnn ero CoCtaBHblE HaCTW.

Onsa onpeneneHvs nMNpuYMH OTKasa WM  XapakTepa MOBPEXAEHUA MOXeT
NnoTpPebOoBaTLCS NPOBEAEHNE TEXHNYECKOM SKCMEPTMU3bI MU ANArHOCTUKM COTPYAHMKAMM
KOMMaHWK MpPOou3BOAUTENS. 3aMeHa WM FapaHTUNHBIN PEMOHT MPOW3BOASATCS MOC/e
NOATBEPKAEHNS KOMMaHWen-npon3BoaAnTENEM COOTBETCTBMSA TpebOoBaHMSAM
rapaHTUMHbIX 0653aTENbCTB.

[apaHTVa He PacnNpPOCTPAHAETCS Ha SNIEMEHTbI MUTaHUSA 1 AeKOPaTUBHOE MOKPbITUE
KOpnyca yCTpOUCTBa.

M3roTtoBUTENb HE HECET I'apaHTl/ll7IHbIX 0643aTeNnbCTB npwv BbIXoae n3aenna N3 CTpod,
ecnu.

38 PeBu3ma N2 04 o1 15.09.2023



Bera TC-12 / PykoBoACTBO MO aKCMyaTaumm &) i conor

®  u3Jenme He MMEET NacnopTa;

® B nacnopTte He npocTasneH wramn OTK mn/mam OTCyTCTBYET Haknenka C
NHbOPMaumen o6 yCTPONCTBE;

® 3aBoackom Homep (DevEUI, EMEI, MAC), HaHeCE&HHbIN Ha usgenue,
OTAn4aeTcs oT 3aBoACKoro Homepa (DevEUI, EMEI, MAC), yka3aHHOro B nacnopTe;

®  u3genMe MOABEPrasoChb BMeWATeNbCTBAM B KOHCTPYKUMIO — U/nan
nporpaMmMHoe obecneveHue, He NpPeayCMOTPEHHbIM 3KCNAyaTauMOHHOM
LOKYMeHTaumnemn;

®  u3genme MeeT MexaHWYecKmne, aNeKTpUYeCKne U/ Mnm nHble MOBPEXAEHNS
nedeKTbl, BO3HMKLIME MNPU HAPYLIEHWM YCNOBUMA TPAHCMOPTUPOBAHMUSA, XPAHEHUS U

SKCrayaTaunm,
© m3pgenne mMmeetT cjiedbl peMOoHTa BHE CEPBMCHOINO UEHTPa npeanpuatmna-

N3rOTOBUTENA,
© KOMMOHEHTbI M3AeNa MMEKT BHYTPEHHME NOBPEXAEHWNA, Bbl3BaHHbIE

nonagaHmMemM BHYTPb TMOCTOPOHHNX I'lpe,B,MeTOB/)Kl/I,B,KOCTel;I N/Mnn - CTUXUNHBIMU
6encTemaMu (HaBogHeHME, noXxap m T. n) m noBpeXaneHus, Bbl3BaHHbIE BJINAHMEM

arpeccmBHbIX Cpen,
© nponmnsoLlen €CTEeCTBEHHbIV M3HOC U Bblpa6OTKa yCTpOl7ICTBa,'

®  HapylUeHbl MpaBKia XpaHEHWS N HOPMbI SKCMyaTaUmm;
®  npeBbllEHbI 4OMYCTUMbIE HAarpy3KM Ha YyCTPOMCTBO.

CpenHu CpOoK CNyX6bl nsgenuns — 7 net.

Mpu BO3HWUKHOBEHWW TFAPAHTUMHOIO Ciyvas ClefyeT O6paTUTbCS B CEPBUCHDIN
LEeHTp No agpecy:

630009, r. HoBocmbupck, yn. bonbwesnctckas, 119A

KoHTakTHbIN TenedoH: +7 (383) 206-41-35 nob. 5
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3aronoBok Tectep cetn Bera TC-12
Tun AOKYMEHTa PykoBoacTBO

Koa aokymeHTa B02-TC12-01

Homep 1 nata nocnegHem pesnsum 04 o1 15.09.2023

DTOT AOKYMEHT MPUMEHUM K CleAyoWmnM YCTPONCTBAM:

Twn ycTponcTBea HasBaHue ycTponcTsa

OKoHeuHble yCTPOMCTBa Bera TC-12

VicTopus peBusuin

06.11.2018 [aTa co3naHuns JOKYMeHTa
02 08.10.2019 KEB YKa3aH NopT, Ha KOTOPbIN OTNPaBASETCS NaKeT
03 03.12.2021 XMA [MnaHoBas peBun3us

04 15.09.2023 XMA [MnaHoBas peBun3ns
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PykoBoacTteo no akcnnyaTaumnm © OOO «Bera-Aé6contot» 2017-2023

PeBu3uma Ne 04 o1 15.09.2023



	ВВЕДЕНИЕ
	1 НАЗНАЧЕНИЕ И ПРИНЦИП РАБОТЫ
	Назначение устройства

	2 ТЕХНИЧЕСКИЕ ХАРАКТЕРИСТИКИ
	3 БЫСТРОЕ ТЕСТИРОВАНИЕ СЕТИ
	4 РАБОТА С УСТРОЙСТВОМ
	Интерфейс пользователя
	Рабочий экран 1 – Запас демодуляции сигналов Uplink и Downlink
	Рабочий экран 2 – Подробная информация о сети
	Рабочий экран 3 – Диаграммы RSSI сигнала Downlink и запаса демодуляции сигнала Uplink
	Рабочий экран 4 – Определение координат по спутникам
	Настройки
	Доступ к настройкам по PIN-коду
	Автоматический режим тестирования
	Информация
	Выключение
	Зарядка аккумулятора
	Обновление прошивки

	5 ПРОТОКОЛ ОБМЕНА
	6 ПРАВИЛА ХРАНЕНИЯ И ТРАНСПОРТИРОВАНИЯ
	7 КОМПЛЕКТ ПОСТАВКИ
	8 ГАРАНТИЙНЫЕ ОБЯЗАТЕЛЬСТВА

