AAAAAAA

LORAWAN MOLEM
IJ1A CHETHUMKA TASA ELSTER

BETA GM-2

PYKOBOLCTBO
1O SKCTIYATALUMMN

PEBU3NA NJOKYMEHTALNN BEPCUA MO
07 0.8

www.vega-absolute.ru



'3‘ Beaa Bera GM-2 / PykoBOACTBO MO 3KCMyaTaumm

BBELLEHWUIE ...ttt b et b et R Rt b R e bRt R et n et re e 3
1 HASHAYEHUE U TIPUHLINTT PABOTDBL ...ttt sttt sttt st s 4
HA3HAUEHME YCTPOMOTBA ...veviniiiitiietisteiett st st ettt stest et st eat e b st st b e se et b e s e e st e bt s e e st eb e s b e st e b e sb e st e b e nbemteb e st eneebesaentebesteneebesbeneebenteneas 4
ATITOPUTM PAOBOTDBI ..cventniiiteieterterteteste sttt st stebesbe st esesbeseeseste st eueshe st ebesh e e ebeeb et ebe e b e e e bt e b e s ebe e b e ne e bt e b et eb e ebeneenteb e st e st eb e st entebentenenbeeene 4
DY HKLIMOHAI N ......cevinievieteieeeetesteseetesteseetesseseetessesestasaese st asseseesessesestessese et essese et e sese et e s ese et e sese et e s e st et e st ese et essese et assese st esesessessesensensns 5

T EoY o 4 o] =1 ¢ TR 6

2 TEXHUYECKUME XAPAKTEPUCTUIKI ...ttt sttt sttt st s h et b e st b e st be st e b e 7
XAPAKTEPUCTUKM YCTPOMCTBA ..uvuververerueeuteutentantessestesueestensensansesseasesseaseessessensesstasesaeessensensansesaeasesseantensensenseseeasessesssensensensessens 7
HACTPOMKM MO YMOTUBHUIEO ...ttt ettt ettt sttt sh ettt s e b sa e bt s bt e he e e et et e se e b e sheeb e eat e st et e na e benae e b e e st esnenentenbeneeas 8

3 PABOTA C YCTPOMICTBOM ..ottt ens 9
BHELLHUM BUD YOTPOMOTBA ... veveueeuieuteuientestesteeteeutestestestestesueshesbeestease st abesheebesaeeheeatentenbeseeebesheebeeaeentenbene e beseeebeeaeentensensenbesaeas 9
OMMUCAHME KOHTAKTOB ....cuutiteutetetesteeteeueeutestestestesteeueeueeate e e besbeebeeaeeueeas et eabeseeebeeheeaeeaeemeeabeseeebeebeehe e st entenbeseeebeebeebeeneentenbeneebes 10
MIHIMKALMA YOTPOMOTBA -.uvenveteteeueeutetetestestesueeuteutetestessestesbesbesaeentensessebeseeebeaseeaeeas et enbeseeebeebeeheeatentenbeneeabesbeebeentenbensentenbenee 11
A=Y 1717 Y/ on f o oY Lo 1 T TSR 11
PEKOMEHIALIMM TMTO MOHTAMKY ..cuveeiiieueeitenteetesteste et eteteste st sbesbesae e st et e s e e b e sbe e bt ebeese et et e bese e e b e s bt e aeeae et enbene e besbeeb e e st ensenneneenenee 13

A TIPOTOKOJT OBMEHAL ...ttt ettt st e et b e e bt b e se bt h e e bt h e e bt e b e ne et e b et e b e e st e reneene 15
LoRaWAN® mogem Bera GM-2 NepenaeT CNEAYIOLUME MAKETDI ...c.cviiririrrirerererereresesesessssssssesesesesesesesssssssssssseseseseseseses 15

1. T1aKeT C TEKYLLUMMU MOKABAHUTAMY .euveenieeurinuierieesieenieesteetteuteeueesteesbeebesatesatesheesbeenseenstamsesseesbeebeenbeeabesnsesasesaeesseenseenee 15

2. TlakeT C 3aNPOCOM KOPPEKTUPOBKM BPEMEHM ....cuiverieiirieietesteneesestestesestessesestessesestensesestessesessessesessessenessessenessensens 16

3. [TOKET C HACTPOMKAMMY ..euviiuieeieeeuiesteeteenieenteetesatesseesseesseessesseesseasseenseensesnsesasesaeesseesseensesnsesssesseensesnsesnsesnsesssesseessesnsennes 16
LoRaWAN® moaem Bera GM-2 NPUHMMAET CIEAYIOLUMNE MAKETDI ......cuecvivevierereriieereseeeeseseeseseseesesesessesessesesessssesessesesenssns 17

1. 38MNPOC YMPABIEHMS BBIXOLAMMY c..ueeeirrireeutrteteststenteststeseeststeseestssessesesseseesessessestssessestasensesestensesessessesessenseseasensenensensene 17

2. T1aKET C KOPPEKTUPOBKOM BPEMEHM ...ueevirririiiitenieutstentesesteseestssestesestesseststessestsseseestatensesesbeneestsseneesessensenessensenessensene 17

3. T1AKET C 3aMPOCOM HACTPOEK ..cutiuteutetiitertt et eit et st et st bt bt et e s e e e b e sat e bt e et et e s e sa e b e sb e eb e sateab e b e s b e e b e satebe et ennenesaennesee 17

4. TIAKET C HACTPOMKAMM ..eeiieurieuiereeereeesteesseesseeseastesssesseessessesssesssessessseessesssesnsesssesssessesnsessesssesssesssesseessesnsesnsesssesssessenns 17

5 MPABUJTA XPAHEHUA U TPAHCTTOPTUPROBAHMNSA. ...ttt 19
6 KOMITTEKT TTOCTABKW ...ttt ettt b bbbt b bbbt b e e e st s b e 20
7 TAPAHTUIMHDBIE OBABATEJIBCTBA ...ttt sttt sas s ss s s sssansansanes 21

2 PeBn3na N2 07 o1 16.08.2022



Bera GM-2 / PykoBOACTBO MO 3KCMnyaTaumm @ BEEE

A B C O N1 10O T

HacTosllee pykoBoACTBO pacnpocTpaHseTca Ha LoRaWAN® monem Bera GM-2 (nanee —
mogeM) npowusoactea OOO «Bera-A6conoT» W onpenenset nopsaoK YCTaHOBKU U
NOAK/IOYEHMS, @ TaKXKE COAEPKMUT KOMaHAbl YNpPaBiaeHUs 1 onmcaHme GyHKLMOHana.

PyKOBOACTBO npefHa3Ha4YeHO [Afag CneumasmcTtoB, O3HAKOMJIEHHbIX C MpaBuIamm
BbIMOJIHEHUS MOHTAXHbIX PaboT B O6GMACTM PA3/IMYHOIO SNEKTPOHHOIO U 3NEKTPUYECKOTrO
060pyAOBaAHUS.

OO0 «Bera-A6contoT» coxpaHdeT 3a cCcobom npaBo 6e€3 npeaBapuUTeNbHOro
yBEAOMJIEHNSI BHOCUTb B PYKOBOACTBO M3MEHEHWS, CBSA3aHHbIE C YyYlleHneM 060pyA0BaHMS W
NPOrpPaMMHOro obecneyveHus, a Takxe Ans yCTpaHeHUs onevYaTok U HETOYHOCTEN.

Pesuaua Ne 07 oT 16.08.2022 3
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HA3HAYEHME YCTPOWCTBA

LoRaWAN® monem GM-2 npenHa3HayeH 01 CHATUS MOKa3aHWUM CO CYETYMKOB rasa
Elster, c nocnenytowmm HakonneHMem 1 nepegavemn aTon nHpopmaumm B cetb LORaWAN®,

Mopaem ocHalleH ABYyMS AaTymkamu Xosa, OAMH U3 KOTOPbIX OCYLLECTBASET MNoAcYeT
TEKYLLMX MOKa3aHUM CYEeTYMKA, a APYTrOMN PACrONOXKeEH TakKMM O6pPa3oM N UMeeT TakOoM YPOBEHb
YyBCTBUTE/IbHOCTU, UYTO pearnmpyeT TOJIbKO Ha MPUCYTCTBME BHELIHEro MarHUTHOro Mnond
(Hanpumep, Npu pasmelleHnn B6IM3M CYeTYMKA ra3a CUJIbHOMO MarHuTa Ans BbiBOAA M3 CTPOS
MexaHM3Ma NoacyeTa).

Onga 3awmTtbl OT HECaHKUMOHNPOBAHHOIO AO0CTYyMNa MoAeM UMMeeT AaTHMNK BCKPbITUA
Kopnyca. Takxe nmeeTcs ABa OXpPaHHbIX BXO4a U ABa yNnpaBidioWnX BbIXO4a.

DNEMEHTOM MUTaHUS 41K CHETYMKA CNYXUT baTapes 3,6B Tnnopasmepa A.

YCTpOMCTBO NMUTaeTCs OT HenepesapsXXaeMou JINTUN-TUOHUIXJIOPULHOMN
(LiSOCL;) 6aTapen
MonbITKK 3apaanTb 6aTapelo MOryT NPUBECTU K BO3ropaHuUIo

OnutenbHoe xpaHeHMe O60pYyAOBaHUS BHE paboyero pexuma npmBoguT K
naccuBauum 6aTtapen, YTO BMOCAEACTBUM He MO3BOASET O60PYyAOBaAHMIO
paboTaTb B 3asiBJIEHHOM peXXnme.

Ona KOppeKTHOM paboTbl MNepen 3anyCKOM O60pyAOBaHUS MNpoBeauTe
npouecc pgenaccumBaumn. WMHCTpykumMm no npoBeaeHuto Bbl moxeTe
3anNpocuTb NO agpecy support@vega-absolute.ru

Y

AJITOPUTM PABOTDI

Bera GM-2 pa6oTaeT B CliefyoLWnX pexmnmax:

«Cknag» — 3TO peXuM, NpefHa3HAYeHHbIM 0N XPaHEHWS U TPaAHCMOPTUPOBKWU. B
[AHHOM peXrme YCTPOMCTBO He OCYLLECTBASIET PErYASPHYIO nepenayvy AaHHbIX B CETb.

«AKTUBHbBIN» - paboyni peXnM yCTPOMCTBA.
[Mepen Ha4anoOM UCNONb3OBAHUSA MOAEM HEOOXOAMMO BbIBECTU U3 pexkmma «Cknany.

YcTtponcTtBo Bera GM-2 nopnepxuvBaeT ABa crocoba akTmBauumm B cetu LoRaWAN® —
ABP 1 OTAA. BbibpaTb OAMH M3 CNOCOHOB MOXHO C MOMOLLbio npunoxeHuns «Vega LoRaWAN
Configurator» (cm. «PyKOBOACTBO MOMb30OBaTENSA» HA MPOrpammy).
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Cnoco6 ABP. Nocne HaxkaTua Ha KHOMKY 3anyCcka yCTPONCTBO Cpa3ly HaunmHaeT paboTaThb
B PeXunme «KAKTUBHbINY.

Cnoco6 OTAA. llocne HaxaTusi Ha KHOMKY 3anyCcKa, YCTPOMCTBO OCYLIECTBUT TpWU
NOMbITKN MPUCOEANHEHUS K CeTW B 3a4aHHOM MpW HAaCTPOMKe 4YaCTOTHOM AuanasoHe. [pu
NnoslyYeHUn noATBEPXKAEHUs akTMBauum B ceTu LoORaWAN®, ycTpoMCTBO nojacT curHan
MHOVMKATOPOM (CBeYeHMe B TeyeHMe 3 CEKYHA) U nepemnpeT B pexxmMm «AKTUBHbINY. Ecnn Bce
MOMbITKM  OKaXXyTCS HEYAAYHbIMK, MOAEM TMPOLAOIIKUT HAKOMNEHMEe [aHHbIX U byaeT
OCYLLEeCTBAATb MNOMbITKN NPUCOEAMHEHMS K CETU pa3 B 6 YaCOB.

[MepeBeCTN YCTPOMCTBO M3 pexmma <AKTUBHbIN» O6pPaTHO B pexmm «Ckrnag», He
OTK/toYas 6aTaperHoe nUTaHWe, MOXXHO MPW MOMOLUW AJIMTENbHOIO HaXaTWsi Ha KHOMKY
3anycka (bonee 5 cekyHp).

YCTponcTBO GOPMUPYET MNAKET C TEKYLUMM COCTOSAHMEM C HAaCTPAMBAEMbBIM MEPUOLOM,
OT 5 MUHYT #O 24 4acoB. [1akeTbl COXpPaHAIOTCS B NamMATb YCTPOWCTBA M MepenarTca npu
ovyepenHOM ceaHce cBs3M C ceTbio LoRaWAN®.

[Tpumepsi

Echn nepuon cbopa nHaHHbIX paBeH 24 uvaca, TO GOpMUpOBaHME MakeTa OyaeT
ocyuectBnsatbca B 00.00 no BHYyTPEeHHMM YacaM yCTPOMCTBaA

Ecnn nepuopg c6opa aaHHbix 12 yacos, To B 00.00 n B 12.00, 1 Tak ganee.

[Mepuol nepefaym AaHHbIX MOXeT paBHATbCS 1, 6, 12 n 24 yacam, 1 OTCUMTbIBAETCS OT
MOMEHTa nepeBofa MoLema n3 pexxmuma «Ckaa» B pexunm «AKTUBHbINY. [1pu BbIxo4e Ha CBSA3b
YCTPOMUCTBO HayYMHaeT OTMPaBAdaTb MaKeTbl C MOKa3aHWSMW, Ha4yMHAs C CaMOro PaHHero.
KoHKpeTHOe BpeMs nepefayun AaHHbIX HE MOXET 6biTb 3a1aHO, OHO OMNMpenensieTcs Cay4arHbiM
0O6pa3oM O KaXAOro YCTPOMCTBA BHYTPW BbIOPAHHOroO mnepuoja nepefadm [aHHbIX C
MOMEHTa NOAK/IOYEHUS K CEeTU.

[Tpumep

3ajaH nepuopn nepepadn gaHHbiXx 1 4ac, a yCTpomcTBO 6bL10 3anyuieHo B 16:40 no
BHYTPEHHUM YacaM yCTpomcTBa. [lpn ciyvyaHOM noacyeTe, YCTPOMCTBOM 6blIO Ha3zHaA4YeHOo
Bpemsa 16:41 anga nepepadm naketa B 4YacoBowm nepumond ¢ 16:40 po 17:40. Takmm o06pasom,
nakeTbl C OAHHOro yCTpowmcTBa 6yayT nepenaBaTtbcs B 16:41, B 17:41, B 18:41 » Tak panee
KaXkAbl YaC NO BHYTPEHHMM YacaM YCTPOMCTBA.

Bpems BHyTpEeHHMX YaCOB yCTaHABIMBAETCS aBTOMATUYECKM NpU NoaKItovYeHnmn K Vega
LoRaWAN configurator yepes USB, a TakxXe MOXeT 6bITb CKOppeKkTUpoBaHo Yepe3 LoRaWANE®.

OYHKUMOHAN

LoRaWAN® moaem Bera GM-2 aBnsieTca yCTPOMCTBOM Knacca A (Mo knaccudurkaumm
LoRaWAN®) n obecneunBaeT cneayowmin GpyHKLMOHAN:
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w A B C O N 1O T
@ nopaepxka ADR (Adaptive Data Rate)

@ noanepXXKa OTNPaBKM NaKeTOB C NOATBEPXAEHNEM (HacTpanBaeTCs)
@ [Ba pexxmma paboTbl «KAKTUBHbINY 1 «Cknaa»
@ [Ba OXPaHHbIX BXOAa 419 NOAKIOYEHUS BHELLIHNX OXPaHHbIX JaTYMKOB U T. [,

® COXpaHeHWe B MNamMaATWM HeOOCTaBMEHHbIX MaKeTOB MpPW OTMpPaBKe MaKeTOB C
NoATBEPXKIAEHUNEM
@ HacTpauBaeMbll Nepuoa HaKOMNEHUS AAaHHbIX

© MpuBA3Ka TEKYLLUMX N apPXUBHbIX MOKa3aHUM KO BpeEMEHN MO BHYTPEHHNM YaCaM

©® BbIXO[ Ha CBA3b Npwu Cpa6aTbIBaHl/II/I OXpPaHHbIX BXOA4OB, AaT4YMKa BCKPbITUA KOPMycCa

M gaTymkKa Xonna
@ U3MepeHue TemriepaTypbl

® UM3MepeHune 3apsaia BCTPOEHHOM 6aTapen B %

MAPKMUPOBKA

MapKnpoBKa YCTPOMCTBa BbIMOJIHEHA B BUAE HAKNEMBAEMOW ISTUKETKWM, KOTOpas
COLEPKUT:
@ HaumeHoBaHWe uspenus;
® DevEUI,
@ Mecsy v rog BbinycKa n3nenns;

DTMKETKa pacronaraetcs B TPeX MecCTax - Ha Kopryce yCTPOWCTBa, B MacrnopTe W Ha

YMaKOBOYHOM KOPOBKE.
Kpome TOro, Ha ymakoOBOYHOM KOpPOOGKe pacrnojiaraeTcs AOMNOJIHUTENbHAs 3STUKETKa,

coaepkallas:
@ WHdopmaumo 0 BEPCUMN BCTPOEHHOIO MPOrpPaMMHOro obecrneyeHus;
® QR-KkO4, B KOTOPOM COLEPXATCA K/MOYM aKTMBaLMM YCTPOMCTBA B CeTU

LoRaWAN® n npyrme naeHTMbuKaTopsl.
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Bera GM-2 / PykoBOACTBO MO 3KCMayaTaumm

XAPAKTEPUCTUKWN YCTPOMNCTBA

Bxonbl oxpaHHble

BbIxoObl «KOTKPbITbIM KOJIIEKTOP»
USB-nopT

[Junana3oH pabounx TemnepaTyp
BCTpoOeHHbIM faTumK TemMnepaTtypbl

Knacc ycTtponcTtesa LoRaWAN®
KonunyecTtBo kaHanos LoRa
YacToTHble NiaHbl (MO YMONYaHMIo)

YacToTHble naaHbl (onums 3akasa)

Cnocob6 aktmBaumm B cet LoORaWAN®
Mepuopn BbixoAa Ha CBSA3b
Mepuon HaKkonNeHUsa AaHHbIX

OCHOBHbIE

LoRaWAN®

O6beM NamMaTK 419 HaKoMeHMs NakeToB

Tun aHTeHHbl LORa
YyBCTBUTENBHOCTb

[anbHOCTb PagMoOCBA3M B MIOTHOM 3aCTPOWMKE
[anbHOCTb PagMoOCBA3M B CEIbCKOM MECTHOCTM

MoLHOCTb nepegatymka no yMmoa4aHmto

baTapes

MATAHUE

PacueTHOE 4yncno OTrpaBJIEHHbIX yCTpOI7ICTBOM

MakKeToB, HE MEHEe

KOPIYC

Pa3sMepbl KOpryca C y4eTOM KpernieHui, He 6ornee

Pasmepsbl kopnyca 6e3 yyeTa KpenieHnm

[laTumK BCKpbITUS KOopnyca (Tamnep)
CTeneHb 3alKMTbI KOpnyca

FabapuTbl
Bec

PeBun3ma Ne 07 ot 16.08.2022
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®)

2

2

mini
-40..485 °C
ha

A

16

RUB6G8, EU868, KZ865

no6om pernoHanbHbi No «LoRaWAN
1.1 Regional Parameters»

ABP n OTAA

1, 6,12 nnn 24 vaca

5,15, 30 muHyT, 1, 6, 12 nnn 24 yaca
100 nakeToB

BHYTPEHHSS

-138 dBm

0O 5 KM

00 15 km

25 MBT (HacTpauBaeTcs)

LISOCL; 3,6 B tTunopasmepa A

60 000

107 x 66 x 39 mm
88 x 52 x 37 Mm
na

IP50

140 x 80 x 50 mm
0,100 kr



HACTPOWMKN MO YMOJTYAHUIO

Bera GM-2 / PykoBOACTBO MO 3KCMAyaTaLmm

MAPAMETP 3HAYEHUE
YacTOTHbIM NnaH RU868
Cnocob6 akTMBauum B ceTuU OTAA
ABTOMaTUYECKOE yNpaBNeHNE CKOPOCTbIO  BKJIIOYEHO
3anpalmrBaTh MOATBEPXKAEHNE BbIKJIIOYEHO
3afepskka OTKPbITWS NEpBOro NpuemHoro - CEKyHAa
okHa (Rx 1 delay)
3apep)kKa Ha noaTeBepxaeHne S cekyHA
npucoennHeHus k cetn (Join accept delay)
KonnyecTBO NepenoBTOPOB OTMPaBKM 1
CKkopocTb DRO
MowHoCTb NepefaTymka 14 nbm
Mepunopn nepenayn gaHHbIX 24 vaca
Mepuon c6opa AaHHbIX 24 vaca
YacoBom nosc UTC +00:00

Ins n3MeHeHns HaCTPOeK YCTPOMCTBA HEOOXOAMMO MOLKIOUMTHCH K HEMY C MOMOLLBIO
nporpammbl «Vega LoRaWAN Configurator». Bbl MO)eTe ckayaTb €€ Ha canTe B pasgene
«[MporpammHoe  obecrneyeHne», TaM Xe HaxoAUTCA PYKOBOACTBO MO paboTe C
KOHOUTYpaTOPOM. [lepenTu Ha CTpaHuLLY NPOrpammbl.
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3 PABOTA C YCTPOUCTBOM

BHELWHWW BN YCTPONCTBA

YcTtponcTteo Bera GM-2 npeactaB/iieHO B CEPOM MIAaCTUKOBOM KOPMyCe, CKPYYEHHOM Ha
BMHTbI.

g 2

1 — BUHTbI @ 2 MM X 8 MM, KpecTOBble 0
2 — OTBEPCTUNE NOL XOMYT WU CTHKKY
3 — KpernyieHne Ha KOprycC CYeTYmnKa

Bce anemeHTbl ynpaBneHns 1 MHAMKaLMM PacnonoXeHbl BHYTPU KOpryca Ha nnaTe.

10
4
7
5 4 — DD4 — patumk Xonna 1
T o , 5- USB-I‘IOpT

6 — KOHTaKTHbIE KJIEMMbi
6 P

7 — KHOMKa 3anycka

g 8 — CBETOANOAHbBIN MHAMKATOP
° B F 9 .
BEFAz@T@EZ - AaT4YUK BCKPbITUA KOpIycCa
= —— 10 - DD3 - gaTumk Xonna 2
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OMNCAHWME KOHTAKTOB

i[oscas

Birs

INL ©
GND
O
Nz ®
GND
- C s
™ I g
3\ _ ‘/
| BE !
T £

LoRaWAN® mopem Bera GM-2 uvmeeT LOMNONHUTENbHYIO BO3MOXHOCTb MOAKJ/IOYEHNS
OBYX oxpaHHbIX BXo4oB IN1 1 IN2, pacnono)eHHbIX Ha naaTe yCTponucTBa. Mogem cnegmT 3a nx
3aMbIKaHWEM WU pa3MblKaHMEM, B 3aBUCUMOCTU OT 3afaHHbIX HAaCTpoeK B nporpamme «Vega
LoRaWAN Configurator». B cnyyae cpabaTbiBaHMA OXPaHHOroO BXO4a YCTPOMCTBO
aKTUBMPYETCS M OTNPABASET B CETb COOLLLEHME C CUTHAIOM TPEBOTW.

icnonHuTenbHble YCTPOMCTBA MNOAK/MOYAIOTCSH K MOAEeMYy Yepe3 LUUPPOBblE BbIXOAbI
OUT1 n OUTZ2, KOTOpble MMEIOT TUM KOTKPbITbIN KOIIEKTOPY.

JonycTtumas Harpyska Ha Kaxabln undpoBom Bbixopn 2 A

Ins yBEJINYEHNA Harpy3knM Ha BbIXO4bl yCTpOVICTBa, HEO6XOAMMO MCMNOb30BaTb BHELLIHEE
pene. Cxema MoakIto4YeHus pene npuBeaeHa HMxXe.

+(12...30)B
—

Val

Auop Ha npamoi ToK 1A u
obpatHoe HanpaxeHue He meHee 50 B
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MHONKALWMA YCTPOWUCTBA

YCTPOMNCTBO MMeEeT OAUH CBETOLMOLHbIM MHOMKATOP KPACHOro LBETa, PacnoOIOXEHHbIN
Ha nnate. VMHAOMKaUMA WUCMONb3yeTCs TOJMbKO Ha 3Tane akKTMBauuM YCTpPOWCTBA B CeTu
LoRaWAN® 1 npun cMeHe peXxMMOoB paboThl.

PacnonoxeHue
CBETOANOAHOIo
MHAMKaTOpa

Ha nnaTe

CUTHAT NTHONKATOPA 3HAYEHUE

VpoeT npouecc npucoegmHeHnsa K ceTu
i KopoTKne BCMbILLIKK P P

YCTPOWCTBO yCNELWHO NPUCOEANHEHO K
CETUN 1N B aKTUBHOM pEXMME

] OAHa pnvHHaA

BCMbIWKa B TedeHne 5 ¢

[TonbITKa npmncoeanHeHMa OKOH4YMJ1aCb
HeyZavyen nnmn nepexomn B PeXmm
«Cknap»

Tpuecnbiwkn no 1l c
HER P

B cnyyae HeycnewHoOro npMcoeanHeHus K CeTU YCTPOMCTBO aBTOMaTUYECKM
nepexoaut B pexxum «Cknag»

OATYUKN YCTPOWUCTBA

Ha BepxHel CTOpOHe MnnaTbl PacnoNOXeH AATYMK XOnsa Malon YyBCTBUTENbHOCTU (1),
pearnpyowmmn Ha NnogHeCeHne CUNbHONO MarHuTa. Ha HMXXHen CTOpPOHE mnaTbl PachoNOXeH
6onee 4yBCTBMUTENbHbIM AaTynk Xonna (2), KOTOPbIM pearMpyeT Ha BpaleHWe MarHuTa B
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MeXaHM3Me CYyeT4YMKa rasa, obecneumpas, TakuMm 06pPa3oM, BOSMOXHOCTb CYMTbIBATb MOKa3aHUS
NOLK/IOYEHHOTO YCTPOWCTBA.
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Ha BepxHen CTOpOHe nJaTbl PACNOIOXKEH AaTYMK BCKPbLITUS Kopryca mau Tamnep. [pu

cpabaTbiBaHMM AaTymka Xonna 1 n/unm Tamnepa B cetb LORaWAN® oTnpaBnsetcs nakeT c
COOTBETCTBYIOLLMM COOOLLEHUNEM.

JdaTumk
BCKPbITUS
Kopnyca
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PEKOMEHAOAUWMU MO MOHTAXY

Ons obecnevyeHns yCTOMYMBOM PAAMOCBA3N Mexay 6a30BOM CTaHUMEN M OKOHEYHbIM
YCTPOMCTBOM pPEKOMEHAYeTCS nsberatb yCTaHOBKM OOOPYLOBaHUSA B MeCTa, MpeacTaBastowme
cobon HenpeodoNMMble Mperpagbl A48 MNPOXOXAEHWUS  PAAMOCUrHana, TakKMe  Kak:
apMUPOBaHHbIE NEPEKPLITUS U CTEHbI, MOLBaJIbHblE MOMELLEHUS, NMOLA3ZEMHbIE COOPYXEHUS U
KONOALbI, CTallbHble KOpOba U T. 4.

Mpn pa3BoOpayYMBaHUM CETU, BKJIOYAlOLWEN B ceba 6OMblIOE KONMYECTBO OKOHEYHbIX
YCTPOMCTB, HEO6XOAMMBIM 3TarNoM SIBASIETCS BbINOJIHEHME PA6OT MO PAANOMIAHMPOBAHUIO C
NpoBeAEHNEM HAaTYPHbIX SKCMEPUMEHTOB.

I'Iepe.u, Ha4ya/loOM MOHTaXHbIX pa60T Heo6xoaAMMO y6eJJ,I/ITbCSI, YTO Ha
o6opyp,OBa|-|vm YCTaHOBJ1€Ha nocsieaHAAa BepCuUsd NpoLLnNBKHU

[na ocyllecTBNEHNSs MOHTa)ka NOHaA06bUTCA:

©® OTBEPTKa KpecToBas O,’

® HOYTOYK.
[MowaroBbln MOHTaX BbIMSANT CNefyowmm 06pa3oMm:

1. HacTpoika Bcex YCTPOMCTB U MOAKAOYEHME UX B O6LLYIO ceTb (CM. PykoBoACTBO
Mo Pa3BOPAYMBAHUNIO CETU) — KaK MPaBUIIO BbINOHSAETCS B oduce.

[Mpn HacTporke cnepgyeT o6paTuUTb BHMMaHME Ha NapamMeTp «[loka3aHua cyeTumKa rasa»
B nporpamme «Vega LoRaWAN Configurator». 3gecb HEO6XOAMMO 3aaTb HaYa/lbHOE 3HaYeHNE
MOKa3aHMM MOAKKOYAEMOroO CYeTYMKa rasa, 4Tobbl MpM cbope W nepefade MoOKasaHUn
nepenaBasiocb MX abCONMIOTHOE 3HayeHWe, OTOOpaXaeMoe Ha CaMOM CYETYMKE, a Takxe
KONMYECTBO 3HAKOB MOC/Ae 3ansTon. KonmMyecTBO 3HAKOB MOC/Ae 3angaTon Heo6XoAMMO
NPUBECTN B COOTBETCTBME C aHANIOTMYHbIM MapaMeTpoOM NMpnbopa yvyeTa Ha TNLLEBOM MaHENN.

MapameTp «KonnyectBo 3HAKOB MNoOcCne 3anaTOM» J[OJ/HKEH OAHO3Ha4YHO
COOTBETCTBOBaTb aHA/JIOTMYHOMY MapameTpy npuéopa ydeTa pAnd
KOPPEKTHOro c6opa nokasaHum

2. LoRaWAN® monem Bera GM-2 MOCTOSIHHO BKJIIOYEH, HO MMEET OCO6bIN PEXMM
«Cknap», npefHasHayeHHbIM [N19 XPaHeHus U TPaHCNOPTUPOBKW. B  JaHHOM pexume
YCTPOMUCTBO He OCYLLeCTBASET perynapHyto nepefady [AaHHbIX B ceTb. [lepen Havanom
NCMONb30BaHUSA MOLEM HEOOXOAMMO BbIBECTU U3 pexmmMa «Cknag» NyTémM HaxaTus Ha KHOMKY
3anycka, pacrnoioXeHHYIO Ha niaTe.

Pesuaua Ne 07 oT 16.08.2022 13
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HaxaTb KHOMKy
3anycka,
PaCcnoONIOXEHHYIO
Ha nnate

£

AN

Cbopka yCTPOMCTBA, CKPY4YMBAHNE Ha BUHTLI.

YcTaHoBKa kpenneHna mogema Bera GM-2 B cneumanbHbIM Nas Ha ra3ocyeTymKe.,
®ukcauma mogema Bera GM-2 XOMyTOM WU CTSXKKOM.

C nomoupbto HOYTOYKa y6eanThCs, YUTO YCTPOMCTBO YCMNELWHO nepefaeT AaHHbIe.
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B naHHOM pa3fene onmcaH MpOTOKON O6bMeHa AaHHbIMW pagmomonema Bera GM-2 ¢
ceTbto LORaWAN®,

B nonsax, coctoswmx w3 HECKONbKUX 6alT, UCnonb3yeTcs NopsaokK
cnepoBaHua little endian

LORAWAN® MOJEM BETA GM-2 NEPEOAET CNEAYIOLWWME NAKETbI

1. TlakeT C TeKyLMUMIM NOKa3aHUSIMM

Mepenaetcs perynspHo Ha LoORaWAN® nopT 2.

Pasmep B
6anTax

1 6anT

4 6anTa

1 6anTt
1 6ant

1 6ant
1 6ant
1 6ant
1 6ant
1 6anT

1 6anTt
4 6anTa

4 6anTa

OnucaHue nons Twn paHHbIX
3apaa 6atapeu, % uint8

Bpemsa cHaTua nokasaHuin, nepefaBaemMbiX B JaHHOM uint32
nakete (unixtime UTC)

TemnepaTypa, °C int8
[NMpnyrHa GopMUMpPOBaHUA MaKeTa: uint8

0 — no BpemMeHu,

1 - no TpeBore Ha Bxoze 1,

2 — MO TpeBoOre Ha BXoAe 2,

3 — MO U3MEHEHUIO COCTOAHMS BbIxoa 1,

4 — MO U3MEHEHUIO COCTOSIHUSA BbIXO4a 2

5 — No BHeWHeMY MarHUTHOMY BO34ENCTBUIO
6 — MO BCKPbITUIO KOpMyca

CoctosaHue Bxoga 1 (1 — 3aMkHyT, O — pa3oOMKHYT) uint8
CocTtodaHue Bxoga 2 (1 — 3aMKHyT, O — pa3oOMKHYyT) uint8
CocTosiHue Bbixoaa 1 (1 — BkatoyeH, O — BbIK/OYEH) uint8
CocTosiHue Bbixoaa 2 (1 — BkatoyeH, O — BbIK/OYEH) uint8
MpU3HaK BHELIHErO MarHUTHOro Bo3aencTema (1 — uint8
npucyTtcTByeT, O - OTCyTCTBYET)

Mpur3HaK BCKpbITMA Kopnyca (1 — oTKkpbIT, O - 3aKpbIT) uint8
[MokazaHus Npnbopa yyeta Ha MOMEHT GOPMUPOBAHUS uint32
naketa (ky6.m * 100)

HavanbHble MoOKasaHMg HA MOMEHT YCTaHOBKU uint32

pagmnomogema (ky6.m * 100)

Moaem conep)uT B cebe BCTPOEHHbIE Yachl C KalleHAAPeM, BpeMsa U aTa Ha KOTOPbIX

3a0a€eTcCH

npuv MNPOU3BOACTBE, a TaKXKe MOryT OblTb CKOPPEKTUPOBaAHbI B MpoLecce

akcnnyaTtaummn. PopMmpoBaHMe MAKETOB C TEKYLMMWN MOKa3aHUAMU NPOUCXOANT B MOMEHTHI
BPEMEHM, KpaTHble 3a4aHHOMY B HAaCTpOWMKax nepuoay c6opa AaHHbIX:

@ [lna nHtepBana 5 MUHYT: nepepatoTcs nokasanusa Ha 00:05, 00:10mu 1. 4.;

PeBun3ma Ne 07 ot 16.08.2022 ]'
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Ins nHtepsana 15 muHyT: nepepatoTca nokasaHus Ha 00:15, 00:30 n T. 4.;

Ons nHtepeana 30 MUHYT: NnepenatoTcs nokasaHms Ha 00:30, 01:00m T. 4;

[na nHTepBana 1 yac: nepefatoTCa NOKa3aHMA Ha Havyano TeKyLLEero 4yaca;

Ins nHTepeana 6 4acoB: nepenatoTcsa nokasaHms Ha 00:00, 06:00, 12:00, 18:00;
Ins nHTepsana 12 yacos: nepenatoTcs nokasanma Ha 00:00, 12:00;

Ins nHTepBana 24 yaca: nepepatotcs nokasanusa Ha 00:00 TekyLmx CyTOK.

@ @ @ @ @ @

[Py CHATUKM NMOKa3aHUN YYNUTbIBAETCS 3a4aHHbIN B HACTPOMKaxX 4YaCOBOM MOSC.
2. akeT € 3anpoCcoM KOPPEKTUPOBKM BPEMEHN

Mepenaetcs oanH pa3 B 7 agHel Ha LORaWAN® nopT 4.

Pasmep B OnucaHue nons Twvn gaHHbIX

6anTax

1 6ant Twn nakeTa, 4N9 4AaHHOro naketa == 255 uint8

4 6anTa Bpemsa pagnmomMmongemMma Ha MOMEHT Nepefaym nakeTa uint32
(unixtime UTC)

Mocne nonyyYyeHns nakeTa JaHHOTO TUMa NPUIOXKEHME MOXET OTMPaBUTb PAAMOMOLEMY
MakeT C KOPPEKTUPOBKOMN BPEMEHMN.

3. [lakeT ¢ HacTpoMKamMu

Mepenaetcs ycTtponctBoM Ha LORaWAN® nopT 3 npu nonyvyeHmn KOMaHbl 3anpoca
HaCTpOeK, a TaKXe Nocne NPUCoOeaNHEHNS K CETH.

Pasmep B 6antax  OnucaHue nons Twvn aaHHbIX
1 6ant Tun nakeTa, 4N JAHHOrO NakeTa == uint8
2 6anT ID napameTpa uintl6
1 6anT OnvHa gaHHbIX (len) uint8
len 6anTt 3HayeHwe napameTpa =mmm-
2 6anT ID napameTtpa uintl6
1 6ant InvHa naHHbIX (len) uint8
len 6anTt 3HavyeHWe napameTpa mmmes
2 6anT ID napameTtpa uintl6
1 6anT OnvHa paHHbIX (len) uint8
len 6anTt 3HayeHue napameTpa . =mmm-
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LORAWAN® MOJEM BETA GM-2 NPUHUMAET CNEAYIOLWME NAKETbI
1. 3anpoc ynpaBneHus BbIXOAaMMU
Mepenaetcs npunoxeHmem Ha LoORaWAN® nopT 2.

Pasmep B 6antax  OnucaHue nons

1 6ant Homep BbiIxoaa

1 6ant CocTosHMe Bbixoaa (1 — BkatoveH, O - BbIK/IKOYEH)

2 6anTa Bpemsi B cekyHAax, Ha KOTOpoe TpebyeTcs YyCTaHOBUTb
BbIXO[, B 3afaHHOe cocTosiHue. Ecnm O, To yCTaHOBUTH
HaBceraa

Twn paHHbIX
uint8

uint8

uintl6

rlpl/l nonyvyeHmm JaHHOro rnaketa MoaemM yCtaHOBUT 3aaHHbIN BbIXOM, B 3a4aHHOM

COCTOsIHWE Ha 3alaHHOE Bpems, MO0 HaBceraa.
2. [lakeT C KOPPEKTUPOBKOM BPEMEHM

Mepenaetcs npunoxeHmem Ha LoRaWAN® nopT 4.

Pasmep B OnuncaHue nons

6anTax

1 6ant Tun nakeTa, ons JaHHOro naketa == 255
8 6anT BennumHa B cekyHOax, Ha KOTOPYIO HYXHO

CKOPPEKTMPOBaTb BpeMs. MOXeT ObiTb MOJIOXKUTENTbHOWM
WM OTpULATENBHOM

3. [TakeT € 3anNpOCOM HaCTpoOeK

Mepenaetcs npunoxenmem Ha LoRaWAN® nopT 3.

Pasmep B OnuncaHue nons
6amnTax
1 6anTt Twn nakeTa, 419 AHHOIO NakeTa ==

B oTBeT Ha AaHHbIM NakeT YCTPOMCTBO MPULIET NakeT C HACTPOMKaMM

4. [NakeT C HaCTpOWKamMu
[TONHOCTbIO MAEHTUYEH aHANOTUMYHOMY MaKeTy OT YCTPOUCTBA.

Pa3mep B 6antax  OnucaHue nons

1 6anT Twvn nakeTa, 4N JaHHOro NakeTa ==
2 6anTt ID napameTpa

1 6anT OnvHa paHHbIX (len)

len 6anTt 3HayeHre napameTpa

2 6anTt ID napameTpa

1 6anT OnvHa paHHbIX (len)

len 6anTt 3HayeHre napameTpa

PeBun3ma Ne 07 ot 16.08.2022 ]'

Twn paHHbIX

uint8
int64

Twn paHHbIX

uint8

Twun paHHbIX
uint8

uintlée
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2 6anT ID napameTtpa uintl6
1 6anT OnvHa gaHHbIX (len) uint8
len 6anTt 3HayeHue napametpa ==-m-

[lepenaBaemMbliv Ha YCTPOMCTBO MaKeT C HACTPOMKaMKM MOXET COLepXaTb HE BCe
HACTPOWKW, MOALEPXKMBAEMbIE YCTPONCTBOM, @ TONIbKO Ty UX YaCTb, KOTOPYIO HEOHXOAMMO
M3MEHUTD.

Ta6nunua ID HacTpoek GM-2 1 nx BO3MOXHbIX 3HaYEHUIN

1D OnucaHue JnuHa [MpyHMMaeMbie 3HaYeHus
HaACTPOMKM DaHHbIX
4 3anpalwmnBaTbh NOATBEPXKAEHME 1 6anTt 1 — 3anpawmnBaTh
2 — He 3anpalumBaTh
8 KonnyecTBo nepenoBTOPOB MNakeTa 1 6anT orlpnolb
12 Pexxum Bxopa 1 1 6anT 1 — MNyNbCHbIN
2 — OXPaHHbIN
13 Pexxum Bxopa 2 1 6ant 1 — MNyNbCHbIN
2 — OXPaHHbIN
16 [Mepnop nepenayn AaHHbIX 1 6anTt 1-1uvac
2 — 6 4acos
3 —12 vacos
4 — 24 vaca
5 = 5 MUHYT
6 — 15 MUHYT
7 — 30 MUHYT
49 Mepnopn c6opa AaHHbIX 1 6anTt 1-1vac
2 — 6 4acos
3 —12 vacos
4 — 24 vaca
5 = 5 MUHYT
6 — 15 MUHYT
7 — 30 MUHYT
55 YacoBow nosc, B MUHYTax 2 6anT o1 -720 po 840
56 HavanbHble nokasaHus 4 6anTa [MokazaHus B KyOUYECKNX
MeTpax, YMHOXEHHbIE Ha
1000
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A B C O N1 10O T

Mopembl Bera GM-2 [OMKHbI XPaHUTbCA B 3aBOACKOWM YMaKOBKE B OTar/iMBaEMbIX
nomeleHmax npu temnepatype ot +5 °C go +40 °C 1 OTHOCUTENbHOWN BAAXHOCTU He 6onee

85%.

TpaHCNOPTUPOBaHNE MOLEMOB AOMYCKAETCS B KPbITbIX FPY30BbIX OTCEKaX BCEX TUMOB Ha
ntobble paccToaHma npm TemnepaType oT -40 °C go +85 °C.

OnnTenbHoe xpaHeHue ycTponcTBa B pexume “Cknap’ (6onee 6 MecsaueB) MOXeT
NPUBOANTL K MacCcMBaLMm 6aTapen.
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6 KOMITJIEKT MOCTABKU

Bera GM-2 nocTaBngeTcs B Ciefyolen KOMaeKTaumm:

LoRaWAN® monem Bera GM-2 — 1 wr.

MacnopTt — 1 wr.
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M3rotoButens rapaHTUpyeT COOTBETCTBME WU3Lenns LEUCTBYIOWEN TeXHUYECKOMN
LOKYMEHTaUMN Mpu COBMOLEHUN YCIIOBUM XPaHEHWUS, TPAHCMOPTUPOBAHUS M SKCMayaTauum,
yKa3aHHbIX B «PyKOBOACTBE NO 3KCryaTauum».

[apaHTUNHBIM CPOK 3KCryaTaumm — 36 mecdueB. [apaHTUS He pacnpoCTpaHsieTCcs Ha
SNEeMEHTbI MUTaHUS.

[apaHTUMNHBIM CPOK 3KCMJIyaTauum UCHUCISETCS CO AHA OTMETKU O MpoJaxe B nacrnopTre
n3Lenns, a nNpu OTCYTCTBUM TaKOW OTMETKU C AaTbl BbiNycKa. B TeyeHue rapaHTUMHOro Cpoka
N3roToBUTENb 06S3aH NPefOCTaBUTb YCAYrM MO PEMOHTY WM 3aMEHUTH Bblllellee U3 CTpos
YCTPOWCTBO WM €ro COCTaBHbIE YacCTu.

N3roToBUTENb HE HECET rapaHTUMHbIX 06S3aTeNbCTB MPU BbIXOAE M3LAENUS U3 CTPOS,
ecnu:

© um3penne He UMeET NacnopTa;

® B nacnopte He npocTtaBneH wtamn OTK wn/unm OTCyTCTBYeT Haknemka cC
MHbopMaumen o6 yCTPONCTBE,

@ 3aBoackon Homep (DevEUI, EMEI), HaHeCEHHbIN Ha u3penne, OoTaM4aeTca OT
3aBoackoro Homepa (DevEUI, EMEI), yka3aHHOro B nacnopTe;

® mnsgenve NMoABeprasoch BMeLWaTebCTBaM B KOHCTPYKUMIO U/WMAW MPOrpaMmmMHoe
obecreyeHune, He NpefyCMOTPEHHbIM 3KCMyaTaUMOHHOM JOKYMEHTaUMeN;

® mnsjenne MMeeT MexaHW4YecKue, NeKTPUYeCKne U/WUAN UHble MNOBPEeXAeHUs U
nedeKTbl, BO3HMKWWE MNpW  HaPYyWeHWUUM YCNOBUIM TPAHCMOPTUPOBAHMUS, XPAHEHUS U
aKCryaTaumm;

® usjenne WMeeT cnedbl PEeMOHTa BHEe CEPBMCHOIO UeHTpa npeanpusatmsa-
N3roToBUTENS;

® KOMMOHEHTbI  M34eNMa  UMeT  BHYTPEHHWE  MOBPEXAEHMUs,  Bbl3BaHHble
nonagaHmem BHYTPb MOCTOPOHHUX MPeAMETOB/XXUAKOCTEN U/NAN CTUXUIAHBIMU 6e4CTBUAMMU
(HaBOOHEHME, MOXKap U T. N.).

CpelHui CpoK CiyXobl nspenuns — 7 ner.

Mpw BO3HMKHOBEHMW FapaHTUMHOIO CilyYast cnenyet 06paTUTbCS B CEPBUCHBIN LLEHTP MO
appecy:

630009, r. HoBocnbupck, yn. bonbwesncrckas, 119A.
KoHTakTHbIN TenedoH +7 (383) 206-41-35.

e-mail: remont@vega-absolute.ru
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NHOOPMALINA O JOKYMEHTE

LoRaWAN® monem ong cyetumka rasa Elster

3aronoBokK Bera GM-2

Twnn [OKYMeHTa PykoBOACTBO
Kopn nokyMeHTa B02-GM2-01
Homep 1 nata nocnegHem peemnsnm 07 o1 16.08.2022

oTOT OOKYMEHT NMPpUMEHNM K cnegyoumm yCTpOVICTBaMZ

Ha3BaHue nnmHenkun Ha3BaHue ycTtponcTea

OKOHeYHble YCTPOMNCTBa Bera GM-2

VicTtopusa peBusnm

PeBusma [ara Nms KommeHTapum
01 24.05.2018 KEB [aTa co3paHus LJOKYMeHTa
icnpaBneHa onevyaTka B MpOTOKOJie O6MeHa «[lakeT ¢
02 05.07 2018 LG KOPPEKTUPOBKOW BpeMeHu» (4 6anta — 8 6anT),
KEB 0O06aBIEHO ONMCaHMe napameTpa «KonmyecTBo 3HaKOB
nocne 3anaTom» Ha cTp.24
03 24.07.2018 KEB I3ameHeHne yacToT B RU-868, ncnpasnieHbl onevaTku

N3mMeHeHWsa NpOTOKOa O6MEHA, ONMMCaHUE HAaCTPOWKM MO
04 28.05.2019 KEB BO3A4YXY, USMEHEHUNS B TEXHUYECKMNX XaPaAKTEPUCTUKAX,

no6aBneH pa3aen «MapKnpoBka»

05 10.06.2020 KEB 3meHeHunsa B YyacTu 6aTtapen nmTaHus
06 21.10.2021 XMA I3meHeHa cTeneHb 3aluTbl Kopryca, niaHoBas PeBM3nS
07 16.08.2022 XMA Menkne npasku
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