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Bera 6C / PykoBOACTBO MO aKCMyaTaumm

HacToslwee pyKOBOACTBO pacnpOCTpaHaeTcsa Ha 6a3oBble cTaHuum Bera BC-1.2 n Bera
BC-2.2 (nanee — bC) npounssoactea OOO «Bera-A6contoT» 1 onpeaenset NnopsaaoK yCTaHOBKM
N NOAKJIIOYEHMS, @ TaKXKE COAEPXUT KOMaHAbl yNpaBAeHUs 1 OnNncaHmne PyHKLMOHanNa.

_
(] ba3oBble CTaHUMM MOryT MOCTaBNATbCA 6€3 BCTPOEHHOro MPOrpamMmMHOro
obecneyeHuns Mo 3anpocy

PykoBOACTBO MpeAHasHavyeHO ANnd CreunannucToB, O3HAKOMJIEHHbIX C MpaBWIaMm
BbIMOIHEHMS MOHTaXHbIX PaboT B O6NACTU PA3NUYHOIO SNEKTPOHHOIO U 3NEKTPUYECKOrO
060pyA0BaAHMUS.

3anpeLeHo ncnosb3oBaHMe Npmubopa Npm Nto6bIX HEMCNPABHOCTAX
B cnyyae BO3HMKHOBEHMS HEUCNPAaBHOCTU HEO6XOAUMO CBfi3aTbCA C
TeXHUYECKOM NoAAEPXKKOM NponsBoauTens

B uensx npenoTBpalleHMs BO3SMOXHbIX TPaBM W/MAM MONOMKKM O60pYyAOBaHUS nepes
HAaCTPOWMKOW U 3IKCrylyatauMem  HacTosATeNlbHO  PEKOMEHAYeTCHd  WU3YyYUTb  pasfen
«PekomeHpaumm no 6e30nacHOM 3KCnayaTaumumy.

Ona o6ecneyeHus npaBuNbHOIO (PYHKUMOHUPOBAHUSA YCTaHOBKa W
HacTpoMKa 6asoBon CTaHUuumn DOJDKHbI OCYLLEeCTBNSATbCS
KBann$puumMpoBaHHbIMU CneLnaimcTamm

OOO «Bera-A6contoT» COxXxpaHseT 3a Ccobon npaBoO 6e3 npeaBapuTENbHOro
YBEAOMJIEHWNS BHOCUTb B PYKOBOACTBO M3MEHEHMUS, CBSA3aHHbIE C yydlleHneM o60pya0BaHMS
M NPOrpPaMMHOro obecneyeHms, a Takxe AN YCTPaHeHWS ONeYaToK M HETOYHOCTEMN.

4 PeBu3ma Ne 35 o1 27.05.2024
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Bera 6C / PykoBOACTBO MO aKCMayaTaumm '@ BEE’E

ba3soBas cTaHums Bera BC npeaHasHayeHa ons passopauvmBaHua cet LoRaWAN® Ha
YyacToTax AmanasoHa 863-870 My,

basoBad CTaHumMss paboTaeT Ha oOnNepaumoHHOM cucteme Linux u  unmeet
npenycTtaHosneHHoe 1O Packet forwarder.

MnTaHMe 6a30BOW CTaHUMKM N COOBLLEHME C CEPBEPOM OCYLLECTBASETCS Yepe3 KaHan
Ethernet.

HacTpowka ocyliecteaseTtcsa yepes kaHan Ethernet ¢ ncnons3oBaHmem npotokona SSH,
6o vyepes Web-mHTepdenc 6a3oBom cTaHuMM, N1Mb6O Npn HEMOCPEACTBEHHOM NOAKKOYEHNM
K niaTe ycTpomcTea ¢ nomoubio USB-kabens. B cnyyae nogknodenus yepes SSH mnnmn USB,
HEeO6X0AMMO BOCMOJ/Ib30BaTLCA OG0 TEPMUHANILHOW NMporpaMmmon (Hanpumep, PUTTY).

ba3osble cTaHunn Bera bC-2.2 nmetoT GSM/LTE-mMoAaynb C BO3MOXXHOCTbIO YCTaHOBKM
nByx SIM-kapT cTangapTa Nano-SIM, koTopbin o6ecnevmBaeT AOMONHUTENbHbIN KaHan CBSA3M C
ceteBblM cepepoM n GPS/TJTOHACC-monynb ang onpeaeneHmns MecTononoXeHns 6a3oBom
CTaHUMW.

PeBun3ma Ne 35 o1 27.05.2024 5



Monaenb

GPS
GSM
KaHan cBda3u ¢ cepBepom
OnepaunoHHast cnctema

USB-nopTt

dnana3soH paboumx
TemnepaTyp

KonnyecTBo KaHa/10B
LoRa

YaCcTOTHbIM AMana3oH

! FDD-LTE (Cat.1): B1/B3/B5/B7/B8/B20

GSM/GPRS/EDGE: 900/1800MT'y,

BC-1.2

OCHOBHbIE

HEeT

HEeT

Ethernet 10/100 Base-T

-40..4+70 °C

LORAWAN®

863-870 MI'y,

Bera 6C / PykoBOACTBO MO aKCMyaTaumm

BC-2.2

Aa

Aa

Ethernet 10/100 Base-T, GSM

Linux

Aa

LTE!

PeBun3uma N2 35 o1 27.05.2024



Bera 6C / PykoBOACTBO MO aKCMayaTaumm

YyBCTBUTENBHOCTb
NPUEMHMKA

MouWwHOCTb nepegatymka

MoLlHoCTb Mo
YMOJIYaHUIO

AHTEHHbIV Pa3beém

CkopocTb

nepenaym
AAHHbIX

(DataRate)

DRO

DR1

CkopocTb nepeaayun DR2
LNaHHbIX

DR3
DR4
DR5
DR6

DR7

PeBun3ma Ne 35 o1 27.05.2024

no 500 mBT

25 MmBT

N-Type female

KoHdurypaums

JIYM: SF12 / 125
Ky,

JIYM: SF11 /125
Ky,

JIYM: SF10 / 125
Ky,

JIYM: SF9 / 125 kl'y,
JIYM: SF8 / 125 kl'y,
JIYUM: SF7 / 125 kl'y,
NYM: SF7 / 250 kl'y

FSK: 50 k6uT/c

CkopocTb
nepenaym
JaHHbIX,
6uT/C

250
440
980
1760
3125
5470
11000

50000

-141 dBm (npwu: LoRa, SF12, 125 kHz BW)

Curnan/wym
(SNR)
MWHMMaNbHOIrO
YPOBHS
AEMOIyNsLnm
(ab)

-20
-17.,5
-15
-12,5
-10

-7.5



JanbHOCTb pagnoCBs3n B
rOPOACKOM 3aCTpOMKe

HanbHOCTb PaanoCBAa3n B
Ce/IbCKOM MECTHOCTM

MoTpebnsemas MOLHOCTb

MNuTtaHne

Pa3mepbl kopnyca
CTteneHb 3aWuTbl KOpryca

KpenneHne

Bera 6C / PykoBOACTBO MO aKCMyaTaumm

[0 5 KM

10 15 km
NMMNTAHUE

no 10 Bt
Passive PoE 4,5(+) 7,8(-) 15 BT
KOPIYC
190 x 183 x 75
P67

Ha 6anKu/MauThl

PeBun3uma N2 35 o1 27.05.2024



Bera 5C / PykoBoACTBO MO 3KCM/TyaTaLum O,
u A B C O n ©O T

BHELWHWN BUA YCTPOWUCTBA

basoBasi cTtaHums Bera bC BbinycKaeTcs B NPOYHOM KOPMyCe, KOTOPbIN MMEET CTeMNeHb
3awmTbl IP67. Ha 3aaHen CTeHKe pasmMeLLeHo KpenaeHne aas YCTaHOBKM Ha MayTbl C MOMOLLbIO
MeTaN/IMYECKNX XOMYTOB.

P67 o

L) 3
L \ L
1 — N-KOHHeKTOp ANs BHELWHEN aHTEHHbI 3 — KpenyieHue rnoa XoMyThbl
2 — repMoBBOJ (MOXeT ObITb OANH MW ABa 4 — knanaH BEHTUNALMOHHOTO
Ha Kopnyce) oTBepCTUA

PeBun3ma Ne 35 o1 27.05.2024



(,3\ Beaa Bera bC / PykoBoACTBO MO 3KCMnnyaTaLmm

5 — KOHTaKT NOAK/OYEHNS 3a3EMIEHUS

Kopnyc ocHalleH repMOBBOAOM TUNopa3sMepa M12 kabensa Kpyrnoro cevyeHmns @ 5-6 mm.
BHyTpu repmoBBOAa YCTAaHOBAEH YMIOTHUTENb, O6ECNEeYNBAIOLLMA COBNMIOAEHME 3asBNIEHHOM
CTEeNeHW 3allMTbl Kopryca YCTPOMCTBA. Takxe YyMIOTHUTENb pacnofiaraeTcd no nepumeTpy
Kopnyca Mexay [OBYMSi ero 4actaMu. YaaneHme yrJoTHUTENS MOXeT TMpuMBEeCTU K
MPOHWKHOBEHWMIO BOAbl BHYTPb KOpMnyca ©6a30BOM CTaHuuW. KnamaH BeHTUASLUMOHHOMO
OTBEPCTMS BOAOHEMPOHMLAEMBIN U CAY>XUT 015 BblPaBHMBAHUS OaBAEHUS BO34yXa BHYTPWU
KOpMyca 1 CHapyXW.

Ha nnaTe 6a30BOM CTaHUMKM pa3MeLLeHbl CPeACTBaA YNPaBNEHNS U MHAMKALWKY, a TaKxKe
BXO[HbIE U BbIXOAHbIE MHTEPDENCHI.

10 PeBun3uma N2 35 o1 27.05.2024



Bera 6C / PykoBOACTBO MO aKCMayaTaumm

PacnonoxeHune aneMmeHTOB Ha niaTte 6a3o0Bon cTaHUMm bC-1.2

6 — pa3bém 8P8C

7 — LONOJIHUTENbHbIV

pPas3beM NS NUTaHUS 1
8 — cnoT ang micro
SD-kapTbl

12
9 — pasbvem ans
NOAKNOYEHNS
aHTEHHb

13
10 — rpynna
NHONKATOPOB
11 — cepBuUCHbIe

P 14

nepektoyaTenm

15
12 — mini USB nopT ang NoAK/IoYeHns K 14 — KHOMKa nepesarpyskn 6a30BOW

KOMMblOTEPY

13 — USB xocT ang nogknoyeHuns
BHELLHWNX YCTPOMCTB

PeBun3ma Ne 35 o1 27.05.2024

CTaHUnn

15 —kHonka 3anycka Web-nHTepoenca
BS-Dashboard

11



(’—o“‘ Beaa Bera bC / PykoBoACTBO MO 3KCMnnyaTaLmm

PacnonoxeHune aneMeHTOB Ha niaTte 6a30BoW cTaHuUum bC-2.2

16 — SIM1

17 — pa3bvém 8P8C

18 — ponosNHUTENbHbIN
Pa3beM ONs NUTAHUSA

19 — cnot ang micro SD-
KapTbl

20 — pa3bem ong
NOAKNOYEHMS AHTEHHDI

21 — SIM2

22 - rpynna
NHAMKATOPOB

23 — CEpBUCHbIE
nepeknyaTenm

24 — mini USB nopt ons nogknoyveHns K 26 — KHOMKa nepesarpy3skin 6a3oBomn CTaHLUK
KOMMbIOTEPY

25 — USB xoct png noaknoyeHus
BHELLUHUX YCTPOMNCTB Dashboard

27 —kHonka 3anycka Web-unHTepdenca BS-

12 Pesuana Ne 35 o1 27.05.2024



Bera 6C / PykoBOACTBO MO aKCMayaTaumm r’c'?‘ BEE’E

Ba3oBas cTaHLUMS MOAKNOYAETCSA K CETU MHTEPHET 8-XXWM/bHbIM CETEBbIM Kabenem (BuTas
napa), Yyepe3 pasbeém 8P8C Ha nnate. Kabenb MOXeET 6blTb O6XaT NO CTaHAapTam T568A u
T568B. KoHTakTbl HymepytoTcs ¢ 1-ro no 8-1 cnpasa HaNleBo.

LiBeTa yka3aHbl ong kabens T568B:

HoMep KoHTaKTa LiBeT HasHa4yeHue
1 OpaHxxeBO-6€enbii CwurHan TD+
2 OpaHrkeBbil CwurHan TD-
3 3eneHo-6enbin CwurHan RD+
4 CuHUM [MNuTaHwne
5 CuHe-6enbin [MnTaHne
6 3eneHbin CwurHan RD-
7 KopuuHeBo-6€enblii 3emns
8 Kopu4yHeBbIn 3emns

Ha nnate mmeetcs OOMNOMHWUTENbHbLIM Pa3béM ANA NMUTaHug. [oaknoyaTbCa K HeMy
MOXHO TOJIbKO MPU OTK/OYEHWM KOHTAKTOB MUTAHUS B CETEBOM Kabene, 3TO KOHTakKTbl 4, 5 1
7, 8. JonycTnumoe Hanps)eHne nutanus 12-48 B, MMHMManbHas MmowHocTs 20 BT.

Pesusna N2 35 ot 27.05.2024 13



@l Beaa Bera bC / PykoBoACTBO MO 3KCMnnyaTaLmm

A B C O Nn ©OT

CPEAOCTBA YIMNPABJIEHNA — KHOTKW U MEPEKJTKOYATEJTA

Ha nnate 6a30BOM CTaHLMM pacnonoxeHbl ABe kHOMKK. BT1 3anyckaet Web-uHtepdenc
BS-Dashboard. o HaxaTunio Ha RST nponcxoanT MrHOBeHHas nepesarpyska 6a3oBoOm CTaHLMN.

Kpome TOro, Ha nnate pacrnonoOXeHbl CEPBUCHbIE MepeKItoYaTeny, KoTopble
npefHa3HavyeHbl A5 Bblbopa cnocoba 3arpy3ky o6pasa MPOLUMBKL: C BHYTPEHHEN NamMsaTH, C
SD-kapTbl nnun Yepes USB-XOCT € KOMMblOTEPA M UCMNOJb3YIOTCS TOJIbKO B YCNOBUSX CepBuca. B
paboyemM pexurme nepekatovaTenm LOMKHbI 6bITb OTKIOYEHDI.

14 Pesun3ns N2 35 o1 27.05.2024



Bera 6C / PykoBOACTBO MO aKCMayaTaumm (’_o“‘ BEE’E

YCTAHOBKA SIM-KAPTbI B 6C-2.2

Ba3zoBas ctaHuusa Bera BC-2.2 nmeeT B cBoéM cocTaBe moaynb GSM/LTE, koTopbin
YyCTaHOBJ/IEH Ha OCHOBHY!IO MAaTYy.

EEREER

YctaHoBKY SIM-KapT Heo6XOoAMMO MPOU3BOAUTbL NMPU Temnepatype He
HU)Xe KOMHaTHOW. Ecnu ycTpOMCTBO HaxoausnoCb B YCNOBUSIX HU3KUX
Temnepatyp, TO nepea ycTtaHoBkon SIM-kapTbl Heo6xopaMmo

npeaBapuUTENbHO BblAep)XKaTb YCTPOWCTBO NPM KOMHAaTHOW TeMnepaTtype
B Te4eHUe HECKOJIbKMX YaCOB.

PeBun3ma Ne 35 o1 27.05.2024 15



(,3\ Beaa Bera bC / PykoBoACTBO MO 3KCMnyaTaLmm

B 6a3oBomn cTaHumu ncnonsszyetcs 2 SIM-kapTel dopmaTa nano-SIM. M'Hespga ans SIM-
KapT PacnoONOXeHbl Ha BEPXHEN MOBEPXHOCTU MOLYNS.

16 PeBun3uma N2 35 o1 27.05.2024



A B C O 11 1O T

Bera 6C / PykoBOACTBO MO aKCMayaTaumm '@ BEE’E
MHOWNKALU WA

Ha nnaTe pacnonoxeHa rpynna CBETOAMOAHbIX WMHAMKATOPOB, CUIHalbl KOTOPbIX
onmcaHbl B Tabnmue Huxke. OHM OTOBpPaXaT PYHKLUNOHMPOBAHNE TOW UAN UHOW CUCTEMbI:
nnTaHue (BKIIOYEHO/BBIK/TIOYEHO), BUAMMOCTb CNYTHWKOB GPS, GSM-mopem
(BKNIKOYEH/BbIKNIOYEH), GYHKUMOHMPOBaHME MpOorpaMmbl 06paboTkm curHanoB LoRa (Packet
forwarder 3anyweH/He 3anyLieH), Hannyme akTMBHOCTKM No Ethernet.

NHaukaTop LiBeT 3HauyeHne
ETH_LINK 3enéHbiv BcribixyBaeT — akTUBHOCTbL No Ethernet

He roput — HeT faHHbIX 0T GPS-NpnémMHuKa
BcribixvBaeT — eCTb AaHHbIE, HO OHU He BaNnAHbIE N He

GPS? CnHuin
MOTyT ncnonb3oBaTtbcst Packet forwarder
[opuT — MeCTONONOXeHWEe onpeaeneHo
. y Foput — npunoxeHne Packet forwarder 3anyuieHo
LoRa YKénTbin P P yu
He roput — npunoxenune Packet forwarder octaHoBneHoO
L Foput — GSM-Monem BKITIOYEH
GSM 3enéHbin P A .
He roput — GSM-Mmopem OTKIOYEH
y foput — 94pO ONEPaLMOHHOW CUCTEMbI 3aMyLLEHO
PWR KpacHbin P Aap patl yu

He roput — nutaHne 6a30BOW CTaHLUMM OTCYTCTBYET

2 navkaTop GPS oTo6paxaeT byHKLMOHMpOBaHWe cucTeMbl GPS TOMbKO Npw 3anylueHHom Packet forwarder (roput
mHamkaTop LoRa).

PeBun3ma Ne 35 o1 27.05.2024 17



? Beea Bera bC / PykoBoACTBO MO 3KCMnnyaTaLmm

PEKOMEHAOAUWW MO PASMELWEHUIO AHTEHHDbI

AHTEeHHa O6bIYHO MMEET KpenneHusa 4Nng YyCTaHOBKKM Ha 6anky-mauTty. [1nga obecneveHus
MaKCMManbHOW [AanbHOCTU CBS3W CrefyeT CO6M04aTh PEKOMEHAALMM MO pPa3MeLLEHUIO
AHTEHHbI:

1. YcTaHaBnmBaThb aHTEHRHY CJiIeAyeT Ha yauue, XenaTteJibHO Ha Kpbllwe 30aHNA, Ha 5-7
METPOB TMpeEBbIWAOWEro rno BbICOTE OKpYyXatlowne CTpOoOeEHNA. YCTaHOBKa aHTEHHblI B
NOMeLLEHNN 3HAYNTENIbHO OcnabnseT YYBCTBUTENIbHOCTb aHTEHHbI.

2. XXenaTtenbHo Ha 30-50 MeTpOB yAanaTb MeCTO YCTaHOBKM aHTEHHbI OT 060PYyA0BaAHMUS
onepaTopoOB COTOBOM CBA3M, METANINYECKUX KOHCTPYKLMIM U NPOYNX MPEAMETOB, CO3A4aI0LLMX
«PafnOTEHbY» UM 30HY MOHMKEHHOIrO pagnocurHana. locne nposefeHns BCEX TECTOB MOXHO
NPUGAMN3NTL aHTEHHY K OBOPYAOBaHWIO OrnMepaTopa COTOBOW CBSI3W, €CNM KAYyeCTBO CBS3M
yOOBNETBOPUTENBHOE.

3. lperpafbl TvMa nNepua U PEeKNaMHbIX KOHCTPYKUMMA Takxe MOryT yxyAwaTtb
PaAVOCUIHAN, MO3TOMY PEKOMEHAYETCH pa3MellaTb aHTEHHY Ha BbICOTE HE MeHee 3 MeTpOB
HaZ MOBEPXHOCTbIO KPbILLIM 30aHMS.

4. ba3oBas CTaHUMA TakXe A0/KHa 6biTb YyCTaHOBNEHA B HEMOCPEACTBEHHOM 6M30CTH
OT aHTEHHbI - Ha AJIMHY KOAKCWaNbHOro MpPOBOAA aHTEHHbl. JOMONHUTENbHOE YBeINYEHNE
L/INHBI  Kabens Mexay aHTeHHOM W 6a30BOM CTaHuMen 6yaeT NpuMBOAMTL K MoTepe
4YBCTBUTENbHOCTWN aHTEHHDI.

1 | Hanpumep, 25 meTpoB ka6ena RG-58 ocnabnsatoT curHan Ha 14pbm, T. e. ecnu
BeLaTb C MOLWHOCTbIO 14a6m (25MBT), TO Ha aHTeHHe 6yaeT MOLWHOCTbL IMBT

5. Cnepyet yumTbiBaTb AMarpaMmy HampaBAeHHOCTM aHTeHHbl. B ropu3oHTanbHOM
MNNOCKOCTM aHTEHHA MMEET KPYroBylO HampaBieHHOCTb, HO B BEpPTMKaNbHOM HeT. [MosTomy

18 Pesuana Ne 35 o1 27.05.2024



Bera 6C / PykoBOACTBO MO aKCMyaTaumm @ BEE’E

HEenoCpeaCcTBEHHO MO aHTEHHOM KaYeCTBO CBA3W BYAET XyXe, YEM Ha HEKOTOPOM OTAANIEHNM
OT Heé.

PeBusna Ne 35 o1 27.05.2024 19



A B C O Nn ©OT

@ Beaa Bera bC / PykoBOACTBO Mo 3KChAyaTaLmm

PEKOMEHOALUWMWN MO MOHTAXY

ﬂpm pa3BopavmBaHNN CETH, BK/tOYalOLWEN B CeBS 6O/bLIOE KOMYECTBO OKOHEYHbIX
yCTpOl7ICTB, HEOHXOAMMbBIM 3TaNoOM SIBASIETCS BbIMOSIHEHWE pa60T no paanonnaHnpoBaHNIO C
npoeegeHMeEM HaTypPHbIX SKCNEPMMEHTOB.

BHUMAHME. 3anpewieHo BKAto4YaTb 6a30BYIO CTaHUUIO 6€3 NOAKIIOYEHHOMN
K Heh LoORaWAN® aHTeHHbl, 3TO MOXeT MpUBECTU K Bbixoay 6a3oBom
CTaHUUU U3 CTPOH.

[ns ocyuiecTBieHMs MOHTaXa NOHaA06UTCS:

@ OTBEpPTKa KpecToBas A5 COOPKM 6BA30BOM CTaHLMN;

@ MeTaNINYECKME CTHKKM U MHCTPYMEHT A5 HUX;

@ KyCayku Ans NpOBOAA;

® Habop MHCTPYMEHTOB ANs1 O6XMMa Kabens (CTpunnep, Kpumnep, TeCcTep BUTOM
napbl, KOAMA4YOK, KOHHEKTOP);

@ K/OYM A1 MOHTaXa aHTEHHbI;

® HOYTOYK.

[MowaroBblh MOHTaX BbIMSANT CNefyowym 06pasoMm:

1. Hactpomka 6a3oBom CTaHUMM (CM. PyKOBOACTBO MO pa3BOpPaYMBaHUIO CETM) — KakK
NPaBuIO, BbIMONHAETCS B oduce.

2. OnpepeneHme ny4ywx MecT A9 MOHTa)ka Ha OH6beKkTe C MOMOLLBIO TecTepa CETU —
npoBefeHMe NpeaBapuTebHbIX PaboT MO PaaMONIAHUPOBAHMIO.

3. Pa3MelleHne M MOHTaX aHTEHHbI. [lng KavyeCTBEHHOro npuema curHana BaXHO
NPaBWIbHO PAa3MeCTUTb aHTEHHY 6A30BOWM CTaHLMM.

4. TlogkntoyeHne kabens ot POE-mHxeKTopa K 6a30BOM CTaHUMW. [INg 3TOro ero Hy>HO
NPOLETH Yepe3 repMOBBOJ KOPMyCa, a 3aTem ob6xaTb Ethernet kKOHHeKTOPOM.
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12345678

Pa3melLeHne 6a30BOM CTaHLUMM HA MayTe C MOMOLLbIO METAINYECKNX CTAXKEK.
[Monaya nuTaHms Ha POE-MHXeKTOPp.

C noMoLLblo HOYTOYKa y6eaAnTbCs, UTO YCTPOMCTBO YCNELWHO NepenaeT AaHHbIe.
YCTaHOBKA U KpPEenieHne KpblwKkM 63a30BON CTaHUMW MOCPEACTBOM BUHTOB,
YCTaHOBKa CUIMKOHOBBIX 3arnyLueK, MayLmx B KOMMIeKTe.

© N oo
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Beaa Bera bC / PykoBoACTBO MO 3KCMnnyaTaLmm

BHMUMAHMUE. Ycunme 3aTtsHXKKM BUMHTOB He AOMKHO npesBbiwaTtbh 0.8 Hm.
MpeBbileHME ycunana 3aTsHKKU MOXXET MPMBECTM K MOJIOMKE Kopryca wu
notepe repMeTUYHOCTHU
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PEKOMEHAOAUWMWN MO TEXHUYECKOMY OBCJTYXXUBAHUIO

Ons npenynpexaeHns oTka3zoB 060pyA0OBaHMS BO BPpeMS SKCMyaTalnm pEKOMEHAYETCS
NPOBOANTb MEPUOAMYECKOE TexHuyeckoe obcnyxmpaHue (TO) 6asoBown cTaHuwmu. lNepuon
O6CNY)XMBAHUS YCTaHABAMBAETCS B 3aBMCUMMOCTM OT YCNOBUM 3SKCMAyaTauuMM U MOXeT
COCTaBNATb OT 6 A0 24 MecsLEeB.

I'Iepequb BO3MOXXHbIX pa6OT npn oCyLweCTBJIEHNN TEXHNYECKOTIoO O6Cﬂy)Kl/IBaHl/IFIZ

[MpoBepKa pabovero COCTOSAHMS 6a30BOM CTAHLMN.

YCTaHOBKa OOHOB/IEHUI.

OunCTKa BHELWHMX 31E€MEHTOB OT MblJN.

O6CcnyxmBaHMe  KperjieHUn, BHELWHMX MOHTAXKHbIX MPOBOAOB, KOHTAKTHbIX
COeVHEHUN.

5. TpoBepka paboyero coctosaHms PoE-nHxekTopa.

nal A A

PekomeHayeMbIh NOPSAOK MPOBEAEHWNS KaXAOro BMAa paboT npuBeaeH B Tabnuue
HUXeE.

BcnomoraTtenbHble

Bua TO MaTepuanbl n Mopsiaok nposeneHuns TO
WHCTPYMEHTHI
MpoBepka pabouero ® oTBepTKa 1. TlMpowussecTn pa3bopky Kopryca
COCTOSIHNS  6330BOW 6a30BOV CTaHLMN, CHATb KPbILLKY
KpecTtoBas AN COOPKM
CTaHLnK u 2. Y6eamTbca, 4TO BCE CBETOAMOAbI
6330BOW CTaHUMM. 3 rpynnbl UHIONKATOPOB
cocTosaHusa BC ceTsaTCcs cornacHo
TabauLe

3. YCTaHOBUTb KPbIWKY Ha MECTO,
ocyLecTBuTb c60opky BC
YcTaHOBKa ® HOYTOYK. 1. Tooknountbes K 6a3oBou
OOHOBJIEHUN CTaHuun yepes Web-nHtepdenc
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@ BEaa

OuncTka BHELUIHWMX
SN1EMEHTOB OT MblJIN

O6cnyxmneaHme
KpenneHum

O6cnyxuBaHue
BHELLUHMX MOHTaXHbIX
NPOBOLOB,
KOHTaKTHbIX
coeaVHeHUN

24

® candeTka n3
MUKPODUOPBDI.

© MeTa/nm4yeckume
CTAXKMN U MHCTPYMEHT
Ang HUX;

@ KJO4YM s
MOHTaXa aHTEHHbI.

® oTBepTKa
KpecToBasi Ans C60pKM
6a30BOW CTaHUMK;

® WN30JIEHTa,

® TrepmMoBBO/AbI,
npoBoda " Kabenn Ha
3aMeHy,

® WHCTPYMEHT  and
OBXXUMKU Kabens.

=

Bera 6C / PykoBOACTBO MO aKCMyaTaumm

MpoBepUTb Haanyme O6HOBNEHMS

(BOCKAMLATENbHBIA  3HAaK BO3Ne
pasnena «O6 yCcTponcTeey)
O6HoBUTL 1O

O6ecTounTb BC

MpoTepeTb  Hapy)XHble  4acTu
kopnyca bC BnaxxHOM TKaHbIO
[MpoTepeTb PoE-uHekTOop

B/IAYKHOW TKaHbIO

[MpoTepeTb aHTEHHY

AKKypaTHO NpPOBEPUTH
HaOEXHOCTb KpenneHuss 6a3oBoM
CTaHUMK

Mpy HEO6XOAMMOCTU MOATAHYTb
BUHTbI UM 3aMEHNTb CTAXKM
[MpoBepnTb HaOEXHOCTb
KpenneHns aHTEHHDbI

OCMOTpETb BHELIHME MOHTa)HbIE
nposoga bC, aHTeHHbl wn PoOE-
NHXXEKTopa Ha Hannymne
NOTEepPTOCTEN N MOBPEXOEHUN
Mpn Heo6XOOAMMOCTU 3aMEHUTH
NPOBOJA WM BbIMOAHUTL PEMOHT
N30 MK

Y6eOouTbCsl, 4TO  KOHTAKTHblE
CoeaVHeHMs Aep)aTcs NNOTHO
Y6eamTtbcs, 4TO  repMOBBOAbI
MCMNPaBHbI, @ YMIOTHUTENb LieN
Mpy Heo6XOOAMMOCTU 3aMEHUTH
repMoBBObI
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Mposepka pabdouero ®  MynbTUMETP. 1. Y6eantbcsa, 4TO mHAMKatop PoE-
COCTOSIHUS PoE- MHXEKTOpa CBETUTCH  3€1EHbIM
NHXXeKTOopa CBETOM

2. OtkntounTb Kabenb Ethernet

3. N3mepuTtb MYJIbTUMETPOM

HanpshKeHME Ha BbIXOAAX MUTaHMUS
PoE-umHxekTOpa

4. Y6eamTbCs, 4YTO  HanpshkeHue
cocTaBndet48 B+ 1B
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3AMYCK MHTEP®ENCA — HAYANIO PABOTDI

MNporpammHoe obecnedeHme Web-nHtepdernca COCTOUT U3 ABYX YaCTeN:

1. CepBepHoe APl «BS-Dashboard», kKoTopoe B 3aBUCMMOCTU OT MPUHATbIX AAHHbIX —
nepenaéTt AaHHble TEKYLMX HACTPoeK, MHGOPMaUMO 06 YCTPOMCTBE, a TakxKe MPUHUMAET U
COXpaHsieT Ha YCTponCTBe HOBble HacTpownkun. APl «BS-Dashboard» no ymonyanuio focTynHoO
Ha nopTte 3001.

2. KnneHTckoe 6pay3epHoe MnpuioxeHue, paboTatouee C cepBepHbiM APl «BS-
Dashboard», — npegHa3Ha4YeHO [And BW3YalbHOMO OTOOGPaXeHUs AaHHbIX, Banuzaumu
N3MEHEHUM U OTMPAaBKU U3MEHEHHbIX HACTPOEK AN1 COXPaHeHUs Ha yCTpouncTae. KnneHTckoe
6pay3epHoe NpuioxeHne oOCTynHo Ha nopTe 80.

Mo ymonyaHuto 3anyck «BS-Dashboard» ocyuwectBnsgeTcs HaxaTuem KHomku BT1 Ha
nnaTe 6a30BOM CTaHUMU. DTO MOXET 6blTb U3MEHEHO B HACTpomkax. [locne yaepXuBaHus
KHOMKM B HAaXaTOM COCTOSIHMM 6onee 6 CeKyHA Ha4YHeTCs 3anycCK, KOTOPbIM MOXeT
NPOAO/IKATLCA OAHY-ABE MUHYTbI B 3aBUCHUMOCTM OT 3arpy>KEHHOCTWN YCTPOMCTBA.

[ns Bxoaa B KNIMEHTCKOE Be6-MpUNOXeHne noHagobutcs IP-agpec 6a30BOM CTaHUMMN.
Y3HaTb €ro MOXHO C TMOMOLWbBIO TEPMMUHANbHOM MporpamMmmel (Hanpumep, CBOGOAHO
pacnpocTpaHsemon PUuTTY). B pa3gene 5 nogpo6bHO onmcaHo, Kak MOAKIUYNTLCS K 63a30BOM
CTaHUMWN TEPMUHANBHOW NPOrpaMmMon. B OkHe TepMKHanbHOWM MpOorpammel cnegyeT BBECTU
komaHpay ifconfig.
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Bera 6C / PykoBOoACTBO MO aKCMayaTaumm : BEE’E

Tenepb HY>XXHO OTKPbITb OKHO 6pay3epa 1 BBeCTU IP-agpec B agpecHyto CTpoKy. Ecan
cepBep «BS-Dashboard» ycnewHO 3anyuleH, MOsSBUTCS CTpPaHWLA@ BXOAA B KJIMEHTCKOEe
npunoxeHne Web-nHtepdenca.

® Ecnn nopgknoyeHne k Web-unHtepdency otcyTcTeyeT, n cTpaHuLUa BXxoda He
U nosenseTcs, K IP-agpecy 6a3oBor CTaHUUN B afpeCHON CTPOKE HEO6XOANMO
Ao6asnTb nopt 80.
BoirnapeTb 3170 6yaeT, Hanpumep, Tak: http://192.168.1.228:80
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O

| % OKHO E PEXMME HHKOTHWTO

RUEN

ABTOpM3aLNA

Noruy:

Mapone:

Boiitn

Mocne BBOAA NOrMHa M Napoast 6a3oBOM CTaHUMM (MO ymonyaHuio root n temppwd)
nosiBnsieTcs cTtpaHnua Web-mnHtepdenca 6a3oBomr CTaHUNN.

B BepxHew 4aCTu CTpaHuMLbl Ha3BaHMe pasfesia MeHtO, B KOTOPOM Bbl HaXxoAWTeChb B
JAHHbI MOMEHT.
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Bera bC / PykoBOLACTBO MO aKCMyaTaumm @ BEEB

[ BasoBad cTaHuMS RUEN

° -
&) Gateway ID: AA555A0000000000

Appec cepeepa BepxHwi nopt HiwHmia nopt

HacTpoiikn |10.10.40.20 e| |woo e |woo o
YacTOTHOrO nnaHa . . : . - /
LoRa

Hactpoikn GPS ans
LoRa

Jlpyrue HacTpoiikn
LoRa

Jlorv LoRa
HacTpoiikun LTE
CeTeBble HACTPOWKKN

06 ycTpoicTae

/& Hactpoiiku

£ leictoma

Peskum skcnepra: [

Ecnn Web-uHTepdenc 3anyckaeTcs MO HaXXaTUKO Ha KHOMKY, TO MNpM nepesanycke
6a30BOW CTaHUWMKM OH CHOBa CTaHeT HegocTyneH. YTobbl Web-uHTepdenc Bcerga 6bin
[OCTYNEH, HY)XHO W3MEeHWUTb HACTPOWKWM 3amnycka cepBepa. [ng 3TOro nepemtn B MEHO
«HacTpowkun», 3aTeM «HacTpomkn meHepxkepa» n B none «Metopn 3anycka “BS-Dashboard”
cepBepa» U3MEHUTb 3HaYeHMe Ha «[1OCTOSIHHO BKOYeH». [locne 3Toro o6g3aTelbHO HaXaTb
KHOMKY «COXpaHUTb», YTOObI MapaMeTpbl HACTPOMKM OTMPABUAINCH Ha 6A30BYIO CTaHLMIO.
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basoBaga cTaH LA
Gateway ID: AA555A0000000000

Bera 6C / PykoBOACTBO MO aKCMyaTaumm

RUEN

Hactpoiikun
NOAKIOYEHMA K
cepeepy LoRaWAN

Hactpoiikun
4acTOTHOTO NnaHa

LoRa

Hactpoiikn GPS ans
LoRa

Jpyrue HacTpoiKn
LoRa

Jlorm LoRa

HacTtpoiiku LTE

CeTeBble HACTPOWKK

06 ycTpoiicTee

£ lenctemna

Pewmm skcnepra: [

30

HacTtpoitkm

CmeHa napona WEB-uHTepdelica:

Tekywwit naponb

Hoeblin naponk

MonTeepauTe HOBLIK Naponb

CoxpaHuTe

[ Al
l 4]
| |

HacTpolky meHeoxepa «

HacTpolikn o6HOBNEHWA:

WHTepBan npoBepky
OBHOBAEHMIA (MUHYTHI)

|_ 1440 |

[pyrve HacTponkKM MeHeqKepa:

MeTopn 3anycka "BS-Dashboard” [ MoCTOANHO BRAIOUEH

cepeepa

YpoBeHb NOMmUpoRaHWUA

v]o

| WHpopMaumnoHHbIn (peke V| (1]

OTMEHa

HacTpoikw "BS-Dashboard” «

naBHble 0COb6eHHOCTU paboTbl ¢ Web-nHtepdencom:

1. Ecnm Bbl 4TO-TO MeHseTe B KAaKOM-AMO6O M3 MEeHK, a MNOTOM MepexoamTte B
cnefyrollee, 3T U3MEHEHUSS COXPAHSAKOTCH B KJIMEHTE, HO HE COXPaHAKTCHA Ha
6a30BOW CTaHLUMW, MPWY STOM NOABASETCS 3HAYOK PEAKTUPOBAHUS B OJIOKE MEHIO, rae
OCTaNMCb HECOXPAHEHHbIE U3MEHEHWS.
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Bera 6C / PykoBOACTBO MO aKCMyaTaumm @ BEEB

HacTpoiku nogrumoyeHnn K cepeepy LoRaWwAN

Appec cepeepa: BepxHuii nopT: HusHmin nopt:

| 192.168.0.246 o | | 8001 o | | 8001 e |

HacTtpoiikn
YacTOTHOIO

nnaHa LoRa MepezanpockTe 3TH HACTPOMKK

Hactpoiiku GPS
ang loRa

Opyrue
HacTpoikn loRa

Jlorm LoRa

2. YTOb6bl M3MEHEHMS HACTPOEK NPUMEHMUIUCH Ha 6A30BOM CTaHLUMWN BCeraa TpebdyeTcs
Ha)XaTb KHOMKY « COXpaHUTb».

3. Ecnu HaxaTb KHOMKy «[lepe3anpocuTb 3TW HAaCTPOWKM», TO BCE HECOXPaHEHHble
N3MEeHEHNS OyayT yTePSHbI.

4. KHonku «CoxpaHuTb» 1 «[lepe3anpoCuTb HACTPOMKU» OTHOCATCSH TONbKO K TOM
rpynre napameTpos, Mo KOTOPOW OHW HENOCPEACTBEHHO HAXOAATCH.

5. Pexunm «3kcnepT» MO3BONSET YBUAETb AOMOJHUTENbHbIE HACTPOMKM B pasgenax
MeHI0 «HacTOoTHble NaaHbl», «HacTponkm LTE», «CeTeBble HACTPOMKM», «HaCTpOnKm»
(Tonbko noapasnen «HacTpomkm MeHepkepa») U «JenCTBUS».
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OBHOBJIEHUE BEB-UHTEP®EMCA BA3OBOW CTAHLNN

Bera 6C / PykoBOACTBO MO aKCMyaTaumm

Mpw HANNYMKM aKTyanbHbIX OBHOBNIEHNI MPOrPaMMHOro ob6ecrneyeHns HanpoTVB pa3aena
«O6 ycTponcTeBe» 6yneT OTO6paXaTbCs MKOHKA BOCKAMLUATENbHOrO 3Haka. B Takom cnyvae

cnefyeT NepenTun B 3TOT pasaen U HaxaTb KHOMKY « O6HOBUTbY.

(o BaszoBasa cTaHUuUA
= Gateway |D: AAS55A0000000000

RUEN

BriaTi @

HacTpodfikm
MICAKNOMEHMA K
cepaepy LoRaWAN
HacTpodixm
YSCTOTHOMD NAaHa

LoRa

Hacrpo#xwm GPS ana
LoRa

JpyTve HaCTpoRKW
LoRa

Norw LoRa
HacTpo#em LTE

CeTepne HACTPORKA

F HacTpo#m

& [edcTana

Pewmiam akcnepra: [

32

O6wan nHdopmaumna ob ycTpolcTee:!

Gateway 1D AAS55A0000000000
Moaens yeTpoRcTea BS-2.2
Nevarkas naarta 06
Data NpouIBcaCTES 07.09.2022
GMNSS monyne Uox EVA MBM
GSM mogyns SIMCom ATE72E
Noagepsxa LTE EcTe
Packet forwarder:
Bepcua 401
OC ycTpoicTea:
Tun Lirux
ApruTerTyDa arm
Bepcua pennia 5.4 24-2 1 54gbabac00Bebcf

CepeepHoe npunomxeqne GU| yeTponcTea:

Bepcwua s-08.1/c-0591
Bepcua mewegmepa 024
MNpouzBoanTens:
Hazsasme Bera AcomoTt
Anpec Poccun, ropos Hosoc HBMPCK, ynMua BonblueameTexar-1194
TenedoHs +7(3831206-41-35, +7(283)266-70-00
DocTynHa HOBAS BEPCMA; MCNPaRNEHa NPpoBepxa prod info, NyCToe Haresne Gsim Teneps He CHMTIeTCR I CiHoasTE

WCTiHbmM (2022-09-09T08:45:08 000+07-:001
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MNOAKNOYEHUE BA30OBOW CTAHLMUM K KOMMbKOTEPY — HAYATO PABOTHI

OcyLecTBUTb NOAKMOYEHME K 6A30BOW CTaHUMM BO3MOXHO, Hanpumep, C MOMOLLbIO
CBOOOAHO PacnpOCTPaHAEMON TEPMUHANbHOM NporpaMmbl PUTTY. B Takom cnyvae ecTb OBa
cnocoba noakMoyeHns K 6a3oBOM CTaHLMM — NPY HENOCPEACTBEHHOM NoakItoyYeHnmn no USB
MW yaaneHHo no SSH.

1. Topknoyenne no USB

Mpn noakntoyeHun no USB Heob6xoAMMO coeauHUTb 6330BYKO  CTaHUMIO C
NepcoHaNbHbIM KOMMbIOTEPOM Kabenem C pasbemom mini-USB.  [anee Heo6xoammo
OCYLLeCTBUTb NOAKAOYeHNE K BUpTyanbHoOMy COM-nopTy, 415 3TOro HyXHO YCTaHOBUTH
npaneep gns MCP2200 nnn CP210x, B 3aBUCMMOCTUK OT yCTaHoBeHHOro USB-nopTa Ha nnate
KOHKPETHOro yCTponcTBa. [locne yCTaHOBKM HYXHOrO ApavBepa B AMCMETYepe YyCTPOMCTB
nosassatcs «[lopTtol (COM un LPT)».

B cnncke nopToB Heobxoammo HanTn USB Serial Port n nocmoTpeTs ero Homep.

4 77 Moptel (COM u LPT)

. )T STMicroelectronics Virtual COM Port (COM3)
= USB Serial Port (COM3)

USE Serial Port (COM33

=" USB Serial Port (COM40)

Mocne aTtoro oTKkpbITb Nporpammy PUTTY, BbibpaTh cnoco6 noaknodenus Serial, w
BBECTM HOMep BupTyanbHoro COM-mopTa 6a30BOW CTaHUMM W CKopocTb (115200) B
COOTBETCTBYIOLLME NONS.
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ﬁ PuTTY Configuration @
Category:
[=l- Session Basic options for your PuT T session |
I:I TE"" E_Eglging Specify the destination you want to connect to
smina Seral line Speed
- Keyboard
.. Bell COomM33 115200
- Features Connection type:
= Window (T Raw () Telnet () Rlogin @) 55H | @ Seral
ﬂppea@nce Load, save or delete a stored session
- Behaviour
- Translation Saved Sessions
- Selection
- Colours :
Default Settings
=+ Connection cubie Load
- Proogy
- Rlogin
- 55H
- Senial Close window on exdt:
(I Mways () Mever @ Only on clean exit
About Cpen ] [ Cancel

Mocne yero HaxaTb Open.

2. [MopknoyeHne no SSH
Mpw nogkmoveHnn no SSH HenmocpencTBeEHHOE NOAKMOYEHNE K 6a30BOM CTaHUMU He

TpebyeTcs. B ananorosom okHe PUTTY HeO6XxoAMMO BbibpaTb CNoco6 noakntoyveHmns SSH m
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Bera 6C / PykoBOACTBO MO aKCMyaTaumm @ BEE’E

BBeCcTU IP-agpec ycTponcTea u nopt 22. 1o ymonyaHuio yCTpONCTBO nony4vaeT IP-agpec no
DHCP npw nogkntovenmn no Ethernet.

@ PuTTY Configuration

== |
Categony:
=) Session Basic options for your PUTTY session
&2 Ter I_.c'glging Specify the destination you wart to connect to
Tm}é;arl:..:.ard Host Mame (or IP address) Part
- Ball 132.168.0127 22
- Features Connection type:
- Window (7' Raw (7) Telnet ) Rlogin j@ SSH | ) Seral
J;EE:?:::::E Load, save or delete a stored session
. Trarslation Saved Sessions
- Selection
- Colours .
Default Settings
= Cannection cubie Load
-~ Proxy
- Rlagin
- 55H
- Senal Cloze window on exit:
(71 AMways () Mever @ Only on clean exit
About [ CQpen ] [ Cancel

Mocne yero HaxaTb Open.

MNocne noakntoyeHms K 6a30BOM CTaHLMKM CNOCOOOM 1 M 2 NOIBUTCS OKHO TEPMMHanNa
PuTTY, roe HY>XHO BBECTM NOrMH M Naposib. [10 yMOnYaHWIO AN NOAKIOYEHUS K 63a30BOM
CTaHUMW MCMNONb3YyeTCH NIOTUH root n naponb temppwd (Npn BBOAE NapOSs CUMBOJIbI
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oTOob6paxaTbCst He 6yayT). [py NePBOM NOAKIOYEHUN PEKOMEHOYETCS N3MEHUTbL Naposb AN
MHAMBMIYaNbHOroO 4OCTYynNa.

Mo ymonuaHuio nonb3oBaTtento ¢ npaBaMmu root Bxoa no ssh sanpeuyeH, B
CBfi3U C 4YeM, Bxop nNo ssh Heo6xoaAMMO BbINONIHATL NOA NOJIb3OBaTeNIeEM
admin, naponb ocTaeTcs CTaHQAPTHbIM.

EF COM156 - PuTTY - O e

Tenepb MOXHO NPOU3BOANTbL HACTPOMKM.
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A B C O 11 1O T

PABOTA C ®ANJIOM HACTPOEK

[Mporpamma Packet forwarder 3anyckaeTcs aBTOMaTUYECKM NPW CTapTe cucTemsl. [lepes
TeM, KaK HacTpauBaTb 6A30BYKO CTAHUMIO B PYYHOM PEXMME, HYXXHO 3aBepLnTb npouecc
Packet forwarder, HabpaB KOMaHAy:

systemctl stop lora_pkt_fwd

EF COM156 - PuTTY - O *

®ainn HacTpoek global_conf.json HaxoaunTca B anpektopum cd /etc/LoRa/ n moxeTt
coaep»aTb HACTPOMKM YaCTOTHOTrO MnaHa, |ID 6a3zoBon cTaHummK, IP-agpec v nopThl cepBepa.

[ns nsmeHeHns HaCcTpoek HEOHXOAMMO B TeEpMMHANE HabpaTb KOMaHAY, COAEPKALLYIO
HY>XXHbI Gan HaCTPOEK, HanpuMep:

EF 10.10.96.217 - PuTTY - O X

e e e

Mocne coBeplleHNs BCEX U3BMEHEHMUN HEOHXOAMMO BBECTM KOMaHAY:
systemctl start lora_pkt_fwd

EF COM156 - PuTTY - O ®

Mocne yero npouecc Packet forwarder 6yneT 3anyLweH ¢ HOBbIMW HACTPOMKAMMU.
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Bera 6C / PykoBOACTBO MO aKCMyaTaumm

Ona nopknioyeHus 6a3oBon

global_conf.json

ucnonbsoBatb UDP-nopT, nponuncaHHbiii B KOHPUrypaumoHHom daine
cepBepa. Ha 6a30BoOi CTaHUMU HAaCTpPOMKA NMOPTOB HaxoauTca B ¢anne

CTaHUMM K cepBepy Heobxoaumo

B danne global_conf.json HacTponkn UDP-nopTa HaxoasaTcs B pasgene gateway_conf,

napameTpbl server_port_up u server_port_down.

"handuidth": 125000,

"datarate": SO000

Y Hritelut
Bl Juztify

Wi Feoad File
B! Hheve Is

Get Help
B Exit

T 10.10.96.217 - Tera Term VT — O et
Daiin  Onepauywwm  Hactpofika Ynpasnedwe OwkHo  [Nomowe
GHU rano 22,6 File: LoRafglobal conf.j

B Frev Page
R Hewt Fage

20N ~

I"ut Cur Pos
i UnC o 5 A

[ns KOPPEKTHOM CBA3M C CEPBEPOM CnefyeT yoeaAnTbCs, YTO 3Tn napameTpbl UDP-
NopTa COOTBETCTBYIOT MPOMMUCAHHbIM B KOHOUTYpPaLMOHHOM dpanne cepBepa (noapobHee CMm.

«PykoBoacTtso ana IOT Vega Servery).
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S5
M
m
1l
1]

YTO6bI 3aMeHNTb dann KOHPUrypauum (Hanpumep, A1 CMeHbl YaCTOTHOrO MaHa)
CnefynTe MHCTPYKLUMKU HVKE:

1. [lepenTn B KaTanor ¢ NpMMepamMmm KOHOUrypaLMoHHbIX GanioB KOMaHOOW:
cd /etc/LoRa/
2. Ecnun B yKazaHHOW AMPEKTOPUM OTCYTCTBYET dani C HEOH6XOAMMbBIM YaCTOTHbLIM

NNaHOM, TO 3arpy3mTb ero n3 FTP-xpaHunmLwa ¢ NoOMOLLbO KOMaHAbl (MprMep Ans YaCTOTHOro
nnaHa RU8BES).

Ona BC-1.2:

wget
ftp://lora_guest.vnm\$4JHW@178.208.75.230:21/BS_x.2/rev.6/BS_1.2_rev.6/global_conf_
RU868.json

Ona BC-2.2:

wget
ftp://lora_guest:vnm\$4JHW@178.208.75.230:21/BS_x.2/rev.6/BS_2.2_rev.6/global_conf
_RU868.json

3. CoenaTb KONUMIO CKavYaHHOro ¢arnna (B Hawem Npumepe 370 global_conf_RU868.
json) ¢ HOBbIM MMeHeM global_conf.json koMaHAoM:
cp RU8B68_global_conf.json global_conf.json

4. OTkpbITh Pann global_conf.json komaHooW:
nano LoRa/global_conf.json
M BNMCaTb 3HaYeHUsI MapaMeTpoB ‘gateway._ID’, “server_address’, ‘serv_port_up”, *
serv_port_down’, nocne 4ero CoOXpaHUTb 1 3aKPbITb Gani.

MapameTp gateway_ID dopmupyetcs n3 MAC-agpeca 6a30BOM CTaHUMKN 1N Habopa
cumBonoB “FFFE". Hanpumep:
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Bera 6C / PykoBOACTBO MO aKCMyaTaumm

Onga Toro, 4tobbl y3HaTh MAC-agpec yCTpoOMCTBa, HEOH6XOAMMO BBECTN KOMaHAY:
ifconfig

1400 .
MAC-aapec B npumepe: 98:F0:7B:A7:55:58.
3ameHa MAC-afpeca OCyLLeCTBASETCS BPYYHYIO AW NOCPEACTBOM CKPUMTA.
Ons Toro, 4tobbl 3ameHnTs MAC-agpec Bpy4YHYyto, Heob6xoammo ckonmpoaB MAC-
aapec yoanuTb CUMBOJIbL " 1 MOMECTUTb B LLEHTP CTPOKM CUMBONbI “FFFE”
Mpumep rotosoro gateway._/D: 98F07BFFFEA75558

[lng Toro, 4To6bl caenatb 3TO MOCPEACTBOM CKPUMTA, HEOOXOAMMO BbIMOMHUTD
KomMaHay update_gwid.sh

EF COM156 - PuTTY - | 4

5. [Nepe3anyCcTnTb 6a30BYIO CTaHLMIO KOMaHAOM: reboot
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A B C O 11 1O T

HACTPOWKA CTATUYECKOTO IP A1 BA3OBOW CTAHLNNA

HacTpomnka cTtatnyeckoro |IP BbiMOMHAETCHS C NMOMOLWbBIO TEPMUHANLHOW MPOrpaMMbl
cnenyoLwmmMm obpasom:

1. Tocne nogkntovyeHns K 6a30BOM CTaHUMKW B OKHe TepMKMHana PUTTY Hy>XXHO BBECTU

JTIOTMH N NapOib.
2. OTkpbITb darn nano /etc/systemd/network/80-wired.network - B aTom daine
HeO6XO,£I,I/IMO BHECTUN N3MeHEHNA.

COMT156 - PuTTY — O e

[1/1] JSetefsystend/network/80-wired. network
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A B C O Nn ©OT

Bera 6C / PykoBOACTBO MO aKCMyaTaumm

3. A UMeHHO BOT 3TW CTPOKMU:

4. [1ns paboTbl B pexume cTaTnyeckoro IP, 3aKkOMMeHTMpPOBaTb 2 CTPOKY.
5. PacKOMMeHTMpoOBaTb CTPOKM 3-5, a Takxke yKasaTb CBOWM NapamMeTpbl address,
netmask 1 gateway - pe3ynbTaT Ha CKPUHLLOTE HUXe (HO ApYyrue 3HaYeHUs aapecos):

EF COM156 - PuTTY

— O x

[1/1]

feto/systemd/network/80-wired.network

b= ES T

Modified ~

B pmaHHOM npumepe nokasaHa yCTaHOBKa ctatuyeckoro I|P-appeca
192.168.1.1 v wnro3a 192.168.1.0
OT1 3HaYeHUs cnenyeT USMEHUTb Ha ApYyrue, Heo6xoaumble Ans Balwero

KOHKpEeTHOro cny4as

PeBun3uma N2 35 o1 27.05.2024



Bera 6C / PykoBOACTBO MO aKCMayaTaumm o BEE’E

6. HabpaTtb reboot B KOMaHOHOW CTPOKE A5 nepe3arpy3km 6a30BOM CTaHLMKM C HOBbIMU
HaACTPOMKaMM.
7. Tlepexon 06paTHO OCYLLECTBAIETCS aHaNOrMYHO.
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A B C O Nn 1O T

HACTPOWKA BC-2.2 A1 PABOTbI MO LTE

HacTtpowka 6a3oBon cTaHuum bC-2.2 ang pa6oTbl No LTE ¢ nOMOLWbIO TEPMUHANBHOWM
NPOrpamMmbl OCYLLECTBASETCS Ans Kaxxaowm SIM-kapTbl OTAENBHO:

Y6enontbca, 4to B damnax nano providerl-connect-chat 1 nano provider2-connect-
chat, Haxonawmxcs no nyTn cd /etc/ppp/ NpUCYTCTBYIOT CTPOKM, MOAYEPKHYThIE KPACHbIM:

COM?156 - PuTTY - O X

GHNU nano 4.4 providerZ2-connect-chat ~
¢ OpOEAMOepny
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roe ‘internet.megafon.ru” 3to APN COTOBOro onepatopa, KOTOPbI HY)XXHO MOMEHATH B
cooTBeTCTBMKM C APN ncnonbsyemoro onepatopa.

B naHHOM npumepe nokasaHa HacTpoika LTE ana onepatopa Mera¢oH
OTn 3HaveHus cnepgyeT U3MEHUTb Ha Apyrue, Heo6xogumbie ONs Ballero
KOHKPETHOro cny4as

VIMs nonb3oBaTens 1 NapoJsib NPOnMCbIBatOTCA B danne pap-secrets, pacrnosioxXeHHOM
no nytn cd /etc/ppp/

COM?156 - PuTTY - O Py

GHU nmano 4.4 pap-secrets L)

[ Read 4 lines ]

loe beeline — nornH, 66666 — Napons.
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Beaa Bera bC / PykoBoACTBO MO 3KCMnnyaTaLmm

Mons Password un Username Henb3s OCTaBAATb NYCTbIMMW, €CNIN 3TU NapaMeTpbl
HEe WCMONb3YIOTCA COTOBbIM OMEPATOPOM, TO MOXXHO HanucaTb internet B
o60UX Nongx

basoBble ctaHumu bC-2.2 nepekntovatotcs ¢ Ethernet Ha LTE u o6patHO
ABTOMATMYECKMU

Mpn ogHOBpeMEHHOM MCNOAb30OBaHUM ABYX KaHanoB cBsisn Ethernet n LTE
cnepyeT NOMHUTb, YTO NpUOPUTET NpuU Nepepadve AaHHbIX MeeT Ethernet, a
LTE ncnonb3lyeTcs Kak pe3epBHbI BApUaHT NPU HEBO3MOXHOCTU CBSA3aTbCS C
cepBepoMm yepes Ethernet

PekomMmeHaaumu ans 6a30BbIX CTaHLWKM, NCNONb3yloWwmx 6enbint IP, cM. nanee.

PeBun3uma N2 35 o1 27.05.2024
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Bera bC / PykoBOACTBO Mo 3KChyaTaLmm
A B C O n O T

PEKOMEHAOAUWW MPU NCMNOJIb3OBAHUWN BC B CETU C BEJIbIM |P

B cnyyae, ecnn BC wmcnonb3lyetcs B cetn C 6enbiMm IP, pekomMeHAyeTCs WM3MEHWUTb
CTaHOapTHble HOMepa MOPTOB Ssh Ha apyrme. 2TO cneayeT MNPUHMMAaTb BO BHMMaHME Mpu
npobpoce NopToB. [locnenoBaTeNbHOCTb AENCTBUIN AN U3MEHEHKM nopTa dropbear Ha camonm

BC onmcaHa HMXe.

YT106bI NI3MEHUTbL NOPT SSh:

1. B komMaHOHOW CTpOKe TEPMUHANBHOW NPOrpaMMbl BBECTH
nano /lib/systemd/system/dropbear.socket
2. OTKpbITb dann nano /lib/systemd/system/dropbear.socket

COM156 - PuTTY
GNU nano 4.4

flib/systemd/system/dropbear. socket

3. HanTun ctpoky ListenStream=27 1 UaMeHNTb CTaHAAPTHbLIN MOPT «27» Ha APYron,
NOC/Ie Yero COXpaHUTL dani.
4. Hanee BbinonHUTbL KOMaHAy systemctl daemon-reload v nepesanyck

systemctl restart dropbear.socket
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r’_o'a Beaa Bera bC / PykoBOACTBO MO 3KCMnnyaTaLmm

B 6a3oBow cTaHumu npucytcrteyeT OpenVPN-knmneHT. Hactporka VPN-coeamnHeHum
BbIMNOJIHAETCS COMrNacHO AOKYMeHTauUnm pa3paboTtyrka agaHHoro MO.
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Bera 6C / PykoBOACTBO MO aKCMayaTaumm 2 BEE’E

OBLWWME PEKOMEHOAL NN

Mepen Havanom pabotbl ¢ Bera BC HeEO6XOAMMO O3HAKOMWUTLCA C  AaHHbLIM
PykoBOACTBOM MO aKCMyaTaunm (aanee — PykoBoACTBO).

[laHHOe yCTPOMCTBO NpenHa3Ha4yeHo ans paspopadmnBaHma ceTn LORaWAN® Ha yacToTax
AnanasoHa 863-870 Ml'u. Mlcnonb3oBaHWe yCTPOMUCTBA B LIEeNSX, OTIMYAIOWMXCS OT YKa3aHHbIX
B JAHHOM PYKOBOACTBE, SIBASETCA HapyLUleHMeM MNpaBui 3KCnayaTauuu. [ponssoanTens He
HeceT OTBETCTBEHHOCTM 3a /060N ylepd, BO3HWUKLWWM B pe3ynbTaTe WCMNONb30BaAHUS
YCTPOWCTBA HE MO Ha3HaYeHMIO.

2kcnnyaTaumsa yctponctBa Bera BC gonxHa oCylecTBASTLCS O6YyYEHHbIM ANLIOM (MO
FOCT IEC 62368-1).

. He npeaHasHa4yeHO AJiI1 UCnoJib30BaHNA A€TbMU U B MOMELLEeHUAX,
J rge MmorytT HaxoguTtbCsa AeTn

3anpeLleHbl CAMOCTOSITE/IbHbIA PEMOHT NPU60pa NN BHECEHME NUSMEHEHUN
B €ro KOHCTPYKLMIO, a TaKXe YCTaHOBKa Jo60ro nporpaMmmMHOro
obecneyeHusi, KpoOMe T[pOrpaMMHOro o6becnevyeHuss nocCTaBAsAEMOro
npousBoguTenem

HenpodeccnoHanbHO  BbIMOJIHEHHAA PEMOHTHas paboTa WAM  YCTaHOBNIEHHOE
CTOPOHHEE MPOrpaMMHoOe obecrneyeHne MOoryT MPUBECTW K MOJIOMKe Npubéopa, TpaBMaMm w
NOBPEXAEHMIO MMYLLIECTBA.
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Eea Bera 6C / PykoBOACTBO MO aKCMyaTaumm

MNpousBoauTenb He HeceT OTBETCTBEHHOCTM 3a HernpeacKasyemblie
NOCneAcTBUsl, BO3HUKIUME U3-3a WUCMNOMb3OBaHUSI Ha YCTPOMWCTBe
CTOPOHHEro NPorpaMMHOro o6ecrneyeHus

SJIEKTPUYECKAA BE3OMACHOCTDb

BO3ropaHuto. YCTPOMCTBO [AO/MHKHO WCMNONb30OBaTbCs MNpM TemnepaTtype
Bo3ayxa B Anana3soHe o1 -40 °C (-40 F) po +70 °C (158 F)

3anpelwtaeTcs 3KcnnyaTtauusi YCTPOWMCTBA B6/JM3M OTKPLITOrO OFHSI U
NPSAMBIX COJIHEYHbIX Jiydel — 3TO MOXXET MPUBECTU K MNeperpeBy WU

Mpn 06HapYyXXeHNN BO3ropaHns HEOOXOANMO HEMEAIEHHO NPEeKPaTUTb IKCMIyaTaLMio
YCTPOWMCTBA M YCTPaHUTb BO3ropaHue. [locne 3Toro yCTPOWCTBO HEO6XOAMMO OTMNPaBUTb
NPOW3BOAUTENIO ANS1 OCYLLECTBNEHNS ANArHOCTUKM (KOHTaKTbl MPOM3BOANTENS CM. B pa3aene
«lapaHTUIHblE 0693aTENbCTBAY).

ﬂpm SKCryatTaunm HEO6XOAMMO He AOnycCKaTb nonagaHna NOCTOPOHHUX MPEAMETOB B
Kopnyc yCTpOIZCTBa, 3TO MOXET TMpuBECTN K 3aMblKaHNIO N BO3ropaHUIo. 3ar1peLuaeTcg
SKCryatauu4 yCTpOVICTB B OTKPbITOM NJTIN NOBPEXAEHHOM KOpPMnyce.

CnyqaﬁHoe noBspexapeHume Kabens ANIEKTPONMNTaHNA MOXXET nNpuBeCcTn K
NOopPaXXeHUKo NTIEKTPUYECKUM TOKOM, a TaK)XXe K HEUCNMPaBHOCTAM, KOTOpPbIE
HE€ COOTBETCTBYIOT YC/IOBUAM rapaHTUU

3anpelaeTcs Norpy»aTb KOPMycC yCTPOMCTBA B BOAY, HE PEKOMEHAYETCS MOMELLATb ero
NnoA CTPYW BOABI.
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A B C O 11 1O T

3anpeLleHo KacaTbCsl MPOBOAOB, NAT UK KOpnyca YCTPOMCTBA MOKPbIMU
pykamm

Henb3g ncnonb3oBaTb yCTPONCTBO NOC/IE NOMafaHUA B HErO BOAbl. DTO MOXET MPUBECTU
K TPaBMaM WU MOBPEXAEHUIO YCTPOMUCTBA U €ro HEKOPPEKTHOW paboTe. B Takmx cny4asx
HEOH6XOAMMO OBPATUTLCS B TEXHUYECKYIO MOAAEPXKKY MPOU3BOAUTENS.

MPABUJTA BE3OIMACHOCTU MNMPU MOBPEXAEHNN KOPIYCA

[Mpy HOpManbHOWM pPaboTe YCTPOMCTBA KOPMNYC YCTPONCTBA HE HECET OMacHOCTU. [pwu
MEeXaHMYEeCKOM MOBPEXAEHMM KOpryca MOryT o06pa3oBaTbCs OCTpble Kpass W Yrhbl,
npeacTaBngiolme cob6om MNOTEeHUMaNbHYIO OMACHOCTb Aas Mnofb3oBaTensd. B 3Tom cnydvae
HEO6XOAMMO MPEKPaTUTb IKCMNyaTauMio YCTPONCTBA M OTNPaBUTb €ro NPoOu3BOANTENIO AN
3aMeHbl Kopnyca.

Mpn 3KkcnnyaTtaumMm B COOTBETCTBMM C HACTOSILWLMM PyKOBOACTBOM O60pPyAOBaHWE He
npencTaBaseT ONacHOCTM AN19 YeNnOBeKa.

NMH®OPMALNA OB N3NTYHEHUN

Mpy nNpaBUNbLHOW 3KCrlyaTaumMnu W COBMOLEHUM PEKOMEHAAUMA MO  MOHTaxy
YCTPOWMCTBO He OKa3blBaeT BPEOHOro BO3AENCTBMS Ha 4YeNOBEYECKU OpraHusm U
3N1eKTPOOB6OPYAOBAHME.
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2 Beea Bera bC / PykoBoACTBO MO 3KCMnnyaTaLmm

basoBsble cTaHumm Bera bC-1.2 1 Bera bC-2.2 4OMKHbI XPaHUTLCS B 3aBOACKOM YMaKOBKe
B KPbITbIX CYXUX CKNALACKMX MOMELLEHMAX B YCITIOBUAX, UCKITIOYAIOLLMX MPIMOE NonagaHue Bnaru.
YCTpOMCTBa AOMKHbI 6bITb 3alLMLLEHBI OT TOKOMNPOBOASLLEN Mbl/IX, MAPOB KUCAOT U LWeNoYen, a
TaKXXe Tra30B, BbI3bIBAIOWMX KOPPO3MIO W  paspyLllaloWwmx m3onauuio.  Temnepatypa
OKPY>aloLLLero Bo3fyxa He fOMKHa 6bITb Hyxe ntoc 5 °C 1 He fomkHa npesbiwaTh ntoc 40 °C.
OTHOCUTENbHAA BAAXXHOCTb BO3yXa He AOMKHa NpeBbiwaTth 85%.

YCTponcTBa TPaHCMOPTUPYIOT B 3aBOACKOW YMakOBKE BCEMW BMAAMMW TpPaHCMOpPTa B
KPbITbIX TPAHCMOPTHbLIX CPEACTBaX B COOTBETCTBUM C MpaBMIaMW MEPeBO3KM TPY30B,
NENCTBYIOWMMN Ha JAHHOM BWAE TPAHCMOPTa, W TEXHUYECKUMU YCNOBUSAMU MOTPY3KU U
KpenneHns rpy3os.

Bo Bpems Morpy3oyHO-pasrpy304HbIX PaboT 1M TPAHCMOPTUPOBAHUS ALLMKM HE JOMKHbI
noABepraTbCs Pe3kiM yaapam 1 BO3AENCTBUIO aTMOCHEPHbIX OCAAKOB.

Crnocob6 yknamku AuMKOB C U3OEeNNEM Ha TPAHCMOPTHOE CPENCTBO AO/MKEH UCKIOYaTb
NX MepemeLLeHme.

TpaHCNOPTMPOBKa YCTPONCTBa 6€3 YNaKOBKM MOXET MPUBECTU K €ro NOoJIOMKE.

TpaHCNOPTMPOBaHME YCTPONCTB AOMYCKAETCS B KPbITbIX FPY30BbIX OTCEKax BCEX TUMOB
Ha Ntobble pacCcTogaHMa Npm TemnepaType oT -40 °C go +85 °C.
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basoBas CTaHUMS NOCTaBASETCA B CeAyoLWen KOMNeKTaUnm:
ba3soBag ctaHuma Bera BC — 1 wr.
PoE-nHxekTop® — 1 Wwr.

[MacnopTt — 1 wrT.

3 Hannuue POE-uHXeKTOpa B KOMMN/EKTe 3aBUCUT OT yCJ'IOBMl:i NOCTaBKu

PeBun3ma Ne 35 o1 27.05.2024
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2 Beea Bera bC / PykoBoACTBO MO 3KCnnyaTaLmm

IsroToBuTeNnb rapaHTUMpyeT COOTBETCTBME U3Lenua LEUCTBYIOWEN TEXHUYECKOW
AOKYMEHTaUMW Npy CO6MOAEHNN YCNOBUIA XPaHEHWS, TPAHCNOPTUPOBAHUS U SKCMayaTaLlnu,
YyKa3aHHbIX B «PyKOBOLCTBE MO 3KCryaTauum».

[apaHTUNHBIM CPOK 3KCryaTauum — 36 MecaueB CO AHA MNPOAAXKW, NpU YyCIOBUMK
CO6MIOAEHMS MPaBUA IKCMAyaTaUMKM, a TaKXKe YCNOBUM OBCNYXMBAHUS U XpaHeHus. [1pu
HEBO3MOXHOCTW YCTAaHOBUTb AaTy NPOAAXM rapaHTUNHBIN CPOK NCYUCASETCS C AaTbl BbIMYCKa
yCTPOWMCTBA.

Ecnun YCTaHOB/IEHO, 4YTO [MMOJIOMKa yCTpOVICTBa npomsowia no Hesasucdwmm OT
I'IOTpe6l/ITe)'IFI npnynHam m  CBdA3aHa C ,El,eq)eKTOM MaTepmanos WM HapylweHNnem
TEXHOJIOTMYECKNX MPOoLECCOB TIpn npon3BoacTBe, 4TO B UTOre pAejnaetT HEBO3MOXHbIM
hanbHeunlee MCnosb3OBaHMe yCTpOVICTBa, B Te4dyeHune FapaHTl/IVIHOFO CPpOKa M3roTtoBUTEJb
ob43aH npeanoCTaBnTb YCNYTU MO PEMOHTY WM 3aMEHNTL BbllLEALLEE N3 CTPOA yCTpOl;ICTBO nnn
€ro COCTaBHbI€ 4YaCTW.

[ns onpepeneHns NpuYmMH OTKasa UM XxapakTepa NOBPEXAEHNI MOXET NOTPebOBaTLCSH
npoBeAeHNE TEXHMYECKOW 3SKCMepTu3bl WM  OMArHOCTUKMU  COTPYAHWKAMW  KOMMAHWUK
npounsBoanTens. 3ameHa MM rapaHTUNHBIN PEMOHT MPOWM3BOASATCA MOCAEe MOATBEPXKAEHNS
KOMMaHMEN-NPON3BOANTENEM COOTBETCTBUS TPEO6OBAHMAM FrapPaHTUIMHbBIX O693aTENbCTB.

[apaHTVa He pacnpocTpaHseTcs Ha POE-nHxekTop.

M3rotoBuTENb HE HECET FapaHTl/Il7IHI::IX 0643aTeNnbCTB npwn BbIXoae mn3genma m3 CTpo4d,
ecnn.

® unsgenne He MMeeT NacnopTa,;

© B nacnopTe He npocTaeneH wTtamn OTK u/mam OTCyTCTBYeT Haknemka C
nHPopMaLmen o6 yCTPONCTBE;
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@ 3aBoackom Homep (MAC-agpec), HaHECEHHbIM Ha u3genve, OTIM4yaeTcs OT
3aBofckoro Homepa (MAC-aapeca), yka3aHHOro B macrnopTe;

© m3penme noaBepranocCb BMeLWATENbCTBAM B KOHCTPYKLMIO n/mnn nporpaMMHoOE
obecneyeHune, He npeayCcMoTpeEHHbIM 3KCI'IJ'IyaTaLLl/IOHHOl7I ﬂ,OKyMeHTaLI,l/Iel;I;

® u3genMe MMeeT MexaHWYecKume, dNeKTpUYecKme U/Mnu KHble MOBPeXAeHUs U
nedekTbl, BO3HMKILUME MNPW  HapYyLWeHWUW YCNOBUIMA TPAHCMOPTUMPOBAHMUS, XPaHeHUs W

SKCrayaTaunm,
© m3penme UMeeT Cnefbl PEMOHTA BHE CEPBUMCHOTO LUEHTPa MpeanpudatTmna-
N3roTOBUTENA,

© KOMIMOHEHTHI n3penn4d MMEIKT  BHYTPEHHME noBpexageHums, BbI3BaHHbIE
nonagaHmMemM BHYTPb NMOCTOPOHHUX I'Ipe,D,MeTOB/)Kl/I,EI,KOCTelZ n/Mnn CTUXUNHLBIMK 6eACTBUAMM
(HaBoAgHEHME, MnoXap U T. n.)um NMoBpeEXAEHWA, BbI3BaHHbIE BJIMAHMEM arpeCCuBHbLIX Cpen,

® MPOU3OLLEN eCTECTBEHHbIN M3HOC M BbIPpabOTKa YCTPOWCTBA;

® HapyLeHbl NpaBuia XpaHeEHUs U HOPMbI SKCNyaTauum;

® MpeBbllEHbl AOMYCTUMbIE Harpy3KmM Ha YCTPOMCTBO.
CpeaHum cpok cnyx6bl nsgenns — 5 net.

Mpw BO3HUKHOBEHWM FAPaHTUMHOIO CyYast cnefgyeT o6paTUTbCS B CEPBUCHbBIN LLEHTP NO
agpecy:
630009, r. HoBocmbupck, yn. bonbwesnctckas, 119A.

KoHTakTHbIN TenedoH +7 (383) 206-41-35 no6.5.

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

3aronoBoK basosas ctaHums Bera bC
Tun LOKYMeHTa PykoBoACTBO

Kon nokymeHTa HEP®.464421.005P2
Homep 1 fata nocnenHen pesmsnm 35071 27.05.2024

VicTtopusa pesnsnm

Pesusuna [aTta Mms  KoMmeHTapum

01 27.04.2017 KEB [aTa co3pgaHmns JOKyMeHTa

02 15.05.2017  TIKIM  Menkne npaBku

03 18.05.2017 KEB  O6uwee pykoBoacTtso Ha bC-1 1 bC-2

04 13.06.2017 KEB I3MeHeHVa B KOMMNEKTE MOCTABKMN

05 14.06.2017 KEB  [Jopab6oTaH pa3aen «Hactpowkmn», popmaTt A5

06 14.08.2017 KEB  [Job6aneHbl pekOMeHAaunm NO YCTaHOBKE aHTEHHbI

07 16.08.2017 KEB MepepaboTaH pa3gen «PaboTa C yCTPONCTBOM»

08 28082017 KEB He6onblime nsmeHeHmns B «Hactporke ctatmyeckoro |P»

09 27.09.2017 KEB [JobasneH pa3agen «ycraHoBka SIM-kapTbl B BC-2»
HobasneHbl pasgensl: «Hactporka bC-2 ang paboTbl N0

10 02.11.2017 KEB  3G», «PekomeHaaLmm», HoBbIM dopmat
Ho6asneHo onucaHune Bera bC-1.2 n Bera bC-2.2,

11 29.06.2018 KEB M3MEHEHMS B KOMIJIEKTE NOCTaBKW, TEMNEPATYPHbIN
AManasoH M3MeHUNCSH

12 23.08.2018 KEB Menkne npaBku

13 18.09.2018 KEB Menkne npasku
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14 24.10.2018 KEB JononHeHwne npo Tun Ethernet

I3mMeHeHus B pa3aene «HacTpowka CTaTUYeCKoro IP»,

15 20.11.2018 KEB
[OMNOJIHEeHMS K pa3geny «Havano paboTtbi»

16 50.042019 KEB Pabouee NonoxeHne nepekatoyaTenem M3sMeHeHo (CMm.
PUCYHOK)

17 14.11.2019 KEB  [lo6aBneH pasaen c onncaHmem paboTbl nHTepdenca bC

18 05.12.2019 KEB 3aMeHeHbl CCbIIKM Ha dannbl Ha CTp. 28 n 29

19 26.03.2020 KEB Ho6asneHbl NnapameTpbl 3G MOAEMa, MCNONb3YyEMOTO B
BC-2.2

20 06.10.2020 KEB HacTtpownka pab6otbl no 3G Tenepb Tonbko ang bC-2.2

21 19.10.2020 KEB I3MeHnNOCh 3HaYeHMne NoTpebaIeMON MOLLHOCTH

22 28.06.2021 KEB [MnaHoOBas peBM3NS LOKYMEHTA

23 14.09.2021 KEB [Jo6aBneHo NpuMeYvaHume Ha cTp.15

o4 50102021  XMA LJobasneHa nHdopmaumsa o sepcum bC-2.2 LTE,
N3MEeHEHWS B pa3fesie «KyCTaHoOBKa SIM-kapTbl»

25 13.01.2022 XMA  Menkue npasku
[NnaHoOBas peBm3nNg, HOBble pasiesibl, HOBasg BEPCUSA MIaThl,

26 13.04.2022 KEB n3meHeHus B pasaene 5 (bann KoOHUrypaumm CMeHUn
ONPEKTOPUIO)

27 23.08.2022 XMA  YTOYHEHbI yCNOBUSA rapaHTUm

o8 10112022  KEB _ll—_|85b|e pasaensl: obHoBneHume MO n pekoMeHaaunm No

29 15.12.2022 XMA  Y6paH 3G

30 27.04.2023 XMA  Ortkas o1 StrongSwan
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23.08.2023

29.11.2023

25.04.2024

02.05.2024

27.05.2024
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XMA
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Bera 6C / PykoBOACTBO MO aKCMyaTaumm

I3MeHeHbl KOHTaKTbl CEPBMCHOTIO LIEHTPA, O6HOBNEHA
rapaHTus, gobasneHa MHGopMaLma No 6e30nacHoOm
aKCnnyaTaumm

I3MeHeH npoLlecc HaCTpPOMKKM cTaTunyeckoro IP
JOnoIHEHNE TEXHNYECKNX XapaKTEPUCTUK

Menkne npasBku pasgena « TexHUYeckne XxapakTepPUCTUKMN»

BHeceHue 3amedaHus B N.8 PekoMeHaaumMm NO MOHTaXy
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