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) Bera bC / PykoBoACTBO NO aKcnayaTaumm
A B C O Nn ©OT

HacToswee pyKOBOACTBO pacnpoCTpaHaeTcsa Ha 6a3oBble cTaHuum Bera BC-1.2 n Bera
BC-2.2 (nanee — bC) npoussoactea OOO «Bera-A6contoT» 1 onpeaenseT NOPSAOK YCTAaHOBKM
N NOAKJIIOYEHMS, @ TaKXKE COAEPXUT KOMaHAbl YNpPaBAeHUsa N onncaHmne GyHKLMOHanNa.

r
? ba3oBble CTaHUMM MOTyT MOCTaBNAATbCA 6e€3 BCTPOEHHOro MPOrpamMmMHOro
obecneyeHus Nno 3anpocy

PyKoOBOACTBO mnpeAHa3HavyeHO [ANg CreunanncToB, O3HAKOMIJIEHHbIX C MpaBuiIaMm
BbIMOIHEHMS MOHTAXHbIX PaboT B O6NACTM PA3NUYHOIO SNEKTPOHHOIO U 3NEKTPUYECKOrO
060pyA0BaAHMUS.

3anpeLeHo ncnosibzoBaHMe Npubopa Npu Nto6bIX HEMCNPABHOCTAX
B cnyyae BO3HMKHOBEHMS HEUCNPAaBHOCTU HEO6XOAUMO CBfi3aThbCA C
TeXHUYEeCKOM NoAAEPXKOM NpousBoauTens

B uensx npenoTBpalLeHMs BO3SMOXHbIX TPaBM W/MAM MONOMKKM O60pYyLOBaHUS nepes
HacCTPOWMKOW U 3IKCrUlyataumer  HacTOSATeNlbHO  PEKOMEHAYeTCHd  WM3YYUTb  pasaen
«PekomeHpaumm no 6e30nacHOM 3KCnayaTaumumy.

Ona o6ecneyeHuss npaBunbHOrO (PYHKUMOHUPOBAHUSA YCTaHOBKa W
HacTpoMKa 6asoBou CTaHUuun DOJDKHbI OCYLLEeCTBASATbCS
KBann$puumMpoBaHHbIMU CneLnaimcTamm

OOO «Bera-A6contoT» COxpaHsieT 3a CoboM npaBo 6e3 npeaBapUTENbHOro
YBEAOMJIEHNS BHOCUTb B PYKOBOACTBO M3MEHEHMUS, CBSI3aHHbIE C Yay4dlleHMEM OOOPYAOBaHMS
M NPOrPaMMHOro obecneyeHms, a Takxe AN YCTPaHeHWs ONeYaToK M HETOYHOCTEMN.
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Bera bC / PykoBoACTBO Mo aKcnayaTaumm B BEE’E

ba3soBas ctaHums Bera BC npeaHasHayeHa ons passopavmBaHua ceth LoORaWAN® Ha
YyacToTax AmanasoHa 863-870 Mr'y,

basoBad cCTaHumss paboTaeT Ha oOnepauMoHHOM cucteme Linux u  unmeeTt
npenycTtaHosneHHoe 1O Packet forwarder.

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

HacTpowka ocyliectnseTtcsa yepes kaHan Ethernet ¢ ncnons3oBaHmem npotokona SSH,
6o vyepes Web-mHTepdenc 6a3oBomn cTaHUMM, TM6O NPU HEMOCPEACTBEHHOM MOAK/IOYEHNMU
K niaTe yCcTpomcTea ¢ nomoubio USB-kabens. B cnyyae nogknodenus yepes SSH mnnmn USB,
HEeO6X0AMMO BOCMO/b30BaTbCA IO60OM TEPMUHAIBHOW NporpaMmmon (Hanpumep, PUTTY).

ba3oeble cTaHunM Bera bC-2.2 nmetoT GSM/LTE-moAaynb C BO3MOXXHOCTbIO YCTaHOBKM
nByx SIM-kapT ctangapTa Nano-SIM, koTopbin o6ecneymBaeT AOMONHUTENbHbIN KaHan CBSA3U C
ceteBbiM cepepoM U GPS/TJTOHACC-monynb ang onpeaeneHmns MecTornoioXeHns 6a3oBoM
CTaHUMW.
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Moaenb

GPS
GSM
KaHan cBda3u ¢ cepBepom
OnepaunoHHas cnctema

USB-nopTt

dmnana3soH paboumx
TemnepaTyp

KonnyecTBo KaHal0B
LoRa

YaCTOTHbIN AMana3oH

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

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

BC-1.2

OCHOBHbIE

HET

HET

Ethernet 10/100 Base-T

-40..4+70 °C

LORAWAN®

863-870 MI'y,

Bera bC / PykoBoACTBO NO aKcnayaTaumm

BC-2.2

Aa

Aa

Ethernet 10/100 Base-T, GSM

Linux

Aa

8

LTE!
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Bera bC / PykoBoACTBO Mo aKcnayaTaumm

YyBCTBUTENBHOCTD
NPUEMHMKA

MouWwHOCTb nepegaTtymka

MoLHOCTb Mo
YMOIYaHUIO

AHTEHHbIN Pa3beEM

CkopocTb

nepenaym
ZNaHHbIX

(DataRate)

DRO

DR1

CkopocTb nepeaayn DR2
LNaHHbIX

DR3
DR4
DR5
DR6

DR7
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no 500 mBTt

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,
JIYM: SF7 / 250 kl'y,

FSK: 50 k6uT/cC

CkopocTb
nepenaym
AaHHbIX,
6uT/C

250
440
980
1760
3125
5470
11000

50000

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

CurHan/wym
(SNR)
MWHUMaNbHOTO
YPOBHS
AeMoay nsiumm
(ab)

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

-7.5



[anbHOCTb pagnoCBs3M B
rOPOACKOM 3aCTpOMKe

HanbHOCTb PaaAnoCBAaA3nN B
Ce/IbCKON MECTHOCTM

MoTpebnsemas MOLHOCTb

MNuTaHwe

Pa3smepbl kopnyca

CTteneHb 3aWuTbl KOpnyca

KpenneHne

Bera bC / PykoBoACTBO NO aKcnayaTaumm

10 5 KM

10 15 km
NMATAHUNE

0o 10 Bt
Passive PoE 4,5(+) 7,8(-) 15 BT
KOPITYC
192 x 183 x 75
P67

Ha 6anku/MadThl
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Bera bC / PykoBoACTBO MO 3KCNayaTaLmm O,
u A B C O n ©O T

BHEWHWN BUA YCTPOWUCTBA

basoBas ctaHums Bera bC BbinycKaeTcs B NPOYHOM KOPMyCe, KOTOPbIN MMEET CTeMNeHb
3awmTbl IP67. Ha 3aaHen CTeHKe pasmeLleHo KpenaeHme aas YCTaHOBKM Ha MadTbl C MOMOLLbIO
MeTaNIMYECKNX XOMYTOB.

P67 o

L) 3
L \ L
1 — N-KOHHeKTOp NS BHELWHEN aHTEHHbI 3 — KpernyiieHne rnoa XoMyThl
2 — repMoBBOJ (MOXeT ObITb OANH UK ABa 4 — knanaH BEHTUNALMOHHOTO
Ha Kopnyce) OTBEpCTUA

PeBn3ma N2 39 ot 24.03.2026



(,3\ Beaa Bera BC / PykoBoACTBO MO aKkchayaTaumm

5 — KOHTaKT NOAK/OYEHMS 3a3EMIEHUS

Kopnyc oCHalleH repMOBBOAOM TuNopa3sMepa M12 kabensa Kpyrnoro cevyeHms @ 5-6 mm.
BHyTpu repmoBBOAa YCTAaHOBNAEH YMIOTHUTENb, O6eCNEeYMBAOLLNI COBNIOAEHNE 3aABIEHHOWM
CTENEeHW 3allUMTbl KOpryca YCTPOMCTBA. TakxXe YMIOTHUTENb pacnosiaraeTcs No nepumeTpy
Koprnyca Mexay [OBYyMsi ero 4actamu. YpaneHme ynaoTHUTENS MOXeT NpMBEeCTU K
MPOHWKHOBEHWMIO BOAbl BHYTPb KOpMyca ©6a3oBoW CTaHUuK. KnamaH BeHTUASUMOHHOIO
OTBEPCTUS BOAOHEMPOHULAEMBIN U CAY>XUT 019 BblPaBHMBAHUS OaBEHUS BO34yXa BHYTPMU
KOpMyca 1 CHapy»XW.

Ha nnaTe 6a30BOM CTaHUMKM pa3MeLLeHbl CPeACTBa YNPaBAeHUS U MHAMKALMK, @ TakkKe
BXO[HbIE U BbIXOAHbIE MHTEPENCHI.
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Bera bC / PykoBoACTBO Mo aKcnayaTaumm

PacnonoxeHune aneMeHTOB Ha niaTte 6a3oBow cTaHuum bC-1.2

6 — pa3bém 8P8C

7 — LONOJIHUTESbHbIV

pPas3beM ANs MUTaHUS 1
8 — cnoT ang micro
SD-kapTbl

12
9 — pasbvem ang
NOAKNOYEHNS
aHTEHHb

13
10 — rpynna
NHONKATOPOB
11 — cepBuUCHbIe

P 14

nepekoyaTenm

15
12 — mini USB nopT Ang NOAK/IoHYeHUs K 14 — KHOMKa nepesarpyskn 6a30BOW

KOMMblOTEPY

13 — USB xocT ong nogknoyeHuns
BHELLHWX YCTPOMCTB

PeBn3ma N2 39 ot 24.03.2026

CTaHUNKM

15 —kHonka 3anycka Web-nHTepoenca
BS-Dashboard
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(’—o“‘ Beaa Bera BC / PykoBoACTBO MO aKkchayaTaumm

PacnonoxeHune anemMeHTOB Ha njiate 6a30Bow cTaHuum BC-2.2

16 — SIM1

17 — pa3bvém 8P8C

18 — pononHUTENbHbIN
Pa3beM A5 NUTaAHUSA

19 — cnot ang micro SD-
KapTbl

20 — pa3bvem ong
NOAKNOYEHNS AHTEHHDI

21 — SIM2

22 - rpynna
NHAMKATOPOB

23 — CEpBUCHbIE
nepeknyaTenm

O iy

24 — mini USB nopt ang nogknoyeHns K 26 — KHOMKa nepesarpyskin 6a3oBoi CTaHLMN
KOMMbIOTEPY

25 — USB xoct png noaknoyeHus
BHELLUHMX YCTPONCTB Dashboard

27 —kHonka 3anycka Web-unHtepdenca BS-

12 Pesusna N2 39 ot 24.03.2026



Bera bC / PykoBoACTBO Mo aKcnayaTaumm r’c'?‘ BEE’E

Ba3oBas CcTaHLMs MOAKNOYAETCS K CETU MHTEPHET 8-XXWM/bHbIM CETEBbIM Kabenem (BUTas
napa), yepe3 pasbeém 8P8C Ha nnate. Kabenb MOXET OblTb O6XaT MO CTaHAapTam T568A u
T568B. KoHTakTbl HymepytoTcs ¢ 1-ro no 8-1 cnpasa HaneBo.

=
k ‘ )
- -

L - ¥}

L]

LiBeTa yka3aHbl ang kabens T568B:

HoMep KOHTaKTa LiBeT HasHayeHune
1 OpaHxxeBoO-6enbii CwurHan TD+
2 OpaHrkeBbil Cwurnan TD-
3 3eneHo-6enbin CurHan RD+
4 CuHum [MnTaHne
5 CuHe-6enbiv [NMnTanne
6 3eneHbin CurHan RD-
7 KopuuHeBo-6enblii 3emnd
8 Kopu4yHeBbIn 3emnd

Ha nnate mmeeTcs AOMOMHUTENbHbLIM pPasbeéM AN MUTaHWUA. [oakayaTbCa K HEMY
MOXHO TOJIbKO MPU OTKIKOYEHUU KOHTAKTOB MNUTaHMSA B CETEBOM Kabene, 3TO KOHTakTbl 4, 5 u
7, 8. Jonyctumoe Hanps)eHne nutanua 12-48 B, MMHMManbHas MmowHocTh 10 BrT.

PeBun3na Ne 39 ot 24.03.2026 13



@l Beaa Bera BC / PykoBoACTBO MO aKkchayaTaumm

A B C O Nn ©OT

CPEAOCTBA YIMNPABJIEHNA — KHOTMKW U MEPEKJTKOYATEJTA

Ha nnate 6a30BOM CTaHLMM pacnonoxeHbl ase KHoMnkW. BT1 3anyckaetT Web-untepdenc
BS-Dashboard. o HaxaTuto Ha RST nponcxoanT MrHOBEHHas rnepesarpyska 6a3oBOm CTaHUUN.

Kpome TOro, Ha nnate pacrnonOXeHbl CEPBUCHbIE MeEpPeKIoYaTeNny, KoTopble
npeaHa3HayvyeHbl A5 Bblbopa cnocoba 3arpy3ky o6pasa NPOLUMBKKL: C BHYTPEHHEN NaMATH, C
SD-kapTbl nnn 4epes USB-XOCT € KOMMblOTEPA M MCMNOB3YIOTCS TOJIbKO B YCIOBUSIX CepBUMca. B
paboyeM pexurme nepekatovaTen LOMKHbI 6bITb OTKIOYEHDI.

14 Pesn3ng N2 39 ot 24.03.2026



Bera bC / PykoBoACTBO Mo aKcnayaTaumm (’_o“‘ BEE’E

YCTAHOBKA SIM-KAPTbI B 6C-2.2

Ba3zoBas ctaHuumsa Bera BC-2.2 nmeeT B cBoéM cocTaBe moaynb GSM/LTE, koTopbin
YyCTaHOBJIEH Ha OCHOBHYIO MAaTy.

EEREER

YctaHoBKY SIM-KapT Heo6XoAMMO MPOU3BOAUTL MPU Temnepatype He
HU)Xe KOMHaTHOW. Ecnu ycTpoOMCTBO HaxoausioCb B YCNOBUSIX HU3KUX
Temnepatyp, TO nepep YycTtaHoBkom SIM-kapTbl Heo6xopaMmo

npeaBapuUTENbHO BblAep)XKaTb YCTPOWCTBO NPM KOMHATHOW TeMnepaTtype
B Te4eHUe HECKOJIbKMX YaCoB.

PeBn3ma N2 39 ot 24.03.2026 15



(,3\ Beaa Bera BC / PykoBoAcTBO MO aKkchayaTaumm

B 6a3oBomn cTaHumum ncnonbsyetca 2 SIM-kapTel dopmaTa nano-SIM. MHespga ans SIM-
KapT PacrnoONOXeHbl Ha BEPXHEN MOBEPXHOCTU MOLYNA.
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Bera bC / PykoBoACTBO Mo aKcnayaTaumm B BEE’E
MHONKAUWA

Ha nnaTe pacnonoxeHa rpynna CBETOAMOAHbIX WMHAMKATOPOB, CUIHaibl KOTOPbIX
onmcaHbl B Tabnmue Huxe. OHM OTOBPaXaoT PYHKLUNOHMPOBAHNE TOWN UAN MHOWM CUCTEMbI:
nnTaHue (BKMOYEHO/BBIK/KOYEHO), BUAMMOCTb CNYTHUKOB GPS, GSM-mopem
(BKNIOYEH/BbIKNIOYEH), GYHKUMOHMPOBaHME MporpaMmbl 06paboTkn curHanoB LoRa (Packet
forwarder 3anyweH/He 3anyLieH), Hannyme akTMBHOCTK No Ethernet.

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

He roput — HeT faHHbIX oT GPS-NpnémMHmka
BcribixviBaeT — eCTb AaHHbIE, HO OHU HE BanWAHble U He

GPS? CnHuin
MOTyT ncnonb3oBaTtbcs Packet forwarder
[opuT — MECTOMNONOXEHWE ONpeaeneHo
. y Foput — npunoxeHune Packet forwarder 3anyLieHo
LoRa YKénTbin P P yu
He roput — npunoxeHue Packet forwarder octaHoBneHo
L Foput — GSM-Mmonem BKIIOYEH
GSM 3enéHbin P A .
He roput — GSM-Mmoaem OTKIOYEH
y foput — 94p0O ONepaLMOHHOW CUCTEMbI 3aMyLLEeHO
PWR KpacHbin P Aap patl yu

He roput — nutaHne 6a30BOWM CTaHLUUU OTCYTCTBYeT

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

PeBn3ma N2 39 ot 24.03.2026 17



» Beea Bera BC / PykoBoACTBO MO aKkchayaTaumm

PEKOMEHAOALUWW MO PASMELWEHWIO AHTEHHDbI

AHTEHHa O6bIYHO MMEET KpenneHusa 4Ng yCTaHOBKKM Ha 6anky-mauTty. [1na obecneveHus
MaKCMManbHOW [OanbHOCTU CBA3W crlefyeT Cob6aofaTb PEKOMEHAALMM MO Pa3MELLEHUIO
AHTEHHbI:

1. YcTaHaBnmBaThb AaHTEHHY CeayeT Ha yaumue, XXenaTtesibHO Ha Kpbile 30aHN4, Ha 5-7
METPOB TMpPeEBbLIWAOWEro rMno BbICOTE OKpPYyXaklowmne CTpOoeEHNA. YCTaHOBKa aHTEHHblI B
NOMeLLEHNN 3HAYNTENbHO OCcnabnaeT YYBCTBUTEJIbHOCTb aHTEHHbI.

2. XenaTtenbHo Ha 30-50 MeTpOB yAanaTb MeCTO YCTaHOBKM aHTEHHbI OT 060pYyAOBaAHMUS
onepaTopoB COTOBOW CBA3U, METANINYECKMX KOHCTPYKLNM 1 MPOYNX NPEAMETOB, CO34a0LLMX
«PafNOTEHDBY» UM 30HY MOHMKEHHOIrO pagnocurHana. Nocne npoeeneHns BCEX TECTOB MOXHO
NPUGAN3UTE AHTEHHY K OBOPYAOBaHWIO OMepaTopa COTOBOW CBS3W, €CNM KavyeCTBO CBSI3M
yOOBNETBOPUTENBHOE.

3. lperpafbl TvMa nNepwa U PeKNaMHbIX KOHCTPYKUMM Takxe MOryT yxyAwaTb
PaAVOCUIHAN, MO3TOMY PEKOMEHYETCS pa3MeLLaTb aHTEHHY Ha BbICOTE HE MeHee 3 MeTPOB
HaZ MOBEPXHOCTBIO KPbILLY 3[aHMS.

4. ba3oBas CTaHUMA TakXe A0/KHa 6biTb YCTAaHOBNEHA B HEMOCPEACTBEHHON 6IM30CTU
OT aHTEHHbl - Ha AJIMHY KOAKCWaNbHOro MpoBOAa aHTEHHbl. [JOMONHUTENbHOE YyBEIUYEHNE
L/IMHBI  Kabens Mexay aHTeHHOM W 6a30BOM CTaHuuen 6yaeT NpUMBOAMTL K MoTepe
4yBCTBUTEIbHOCTWN aHTEHHBI.

] | Hanpumep, 25 meTpos kabena RG-58 ocnabnsaiot curHan Ha 14p0bm, T. e. ecnum
BeLaTb C MOLWHOCTbIO 14a6m (25MBT), TO Ha aHTeHHe 6yaeT MOWHOCTbL IMBT

5. CnefyeT yumTbiBaTb AMarpaMmy HamnpaBAeHHOCTW aHTEHHbl. B ropu3oHTanbHOM
MNNOCKOCTM aHTEHHA MMEET KPYroBylO HampaBieHHOCTb, HO B BEPTUKaNbHOM HeT. [MoaTomy
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Bera bC / PykoBoACTBO No aKcnayaTaumm @ BEE’E

HEeNnoCpenCcTBEHHO MO aHTEHHOM KaYeCTBO CBA3M BYAET XyXe, YHeM Ha HEKOTOPOM OTAANIEHNM
OT Heé.
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A B C O Nn ©OT

@ Beaa Bera bC / PykoBoACTBO MO aKCMyaTaumm

PEKOMEHOALUWWN MO MOHTAXY

|_|pl/l pa3BopavmBaHnNn CETH, BK/IlOYalOLEN B Cebs BONbLIOE KOMMYECTBO OKOHEYHbIX
yCTpOPICTB, HEOH6XOAMMbBIM 3TAaNOM SBASETCS BbIMNOJIHEHNE pa6OT no paanoniaHMpPoOBaHNIO C
npoBeEAEHVEM HATYPHbIX SKCNEPMMEHTOB.

BHUMAHME. 3anpelwieHo BKao4YaTb 6a30BYIO CTaHLUIO 6€3 NOAK/IIOYEHHOMN
K Heh LORaWAN® aHTeHHbl, 3TO MOXeT NpPMBECTU K Bbixopy 6a3oBOM
CTaHUUU U3 CTpoOS.

[ns ocyliecTBAeHMS MOHTaXa NOHaA06UTCS:

® OTBEPTKa KPeCToBas A41s COOPKM 6BA30BOM CTaHLMN;

® MeTaNNYECKME CTIHKKN U MHCTPYMEHT A9 HUX;

® KyCayku Ans NPOBOAA;

® Habop MHCTPYMEHTOB ANsl O6XMMa Kabens (CTpunnep, KpMMmnep, Tectep BUTOM
napbl, KOAMAYOK, KOHHEKTOP);

® K/IOYM A1 MOHTaXa aHTEHHbI;

® HOYTHYK.

[owaroBbih MOHTaX BbIMSAUT CNeayowyM 06pa3oMm:

1. Hactpomka 6a3oBoM CTaHUMM (CM. PyKOBOACTBO MO pa3BOPaYMBaHUIO CETM) — KakK
NPaBuIO, BbIMONHAETCS B oduce.

2. OnpepeneHne ny4ywnx MecT A9 MOHTaXKa Ha OH6beKkTe C MOMOLLBIO TeCcTepa CETU —
npoBefeHne NpeaBapuUTebHbIX PaboT MO PaAMONIAHUPOBAHMIO.

3. Pa3mMelleHne M MOHTaX aHTEHHbI. [lns KayeCTBEHHOro rnpuvemMa CurHajsa BaXKHO
NPaBUIbHO PAa3MeCTUTb aHTEHHY 6A30BOW CTaHLMW.

4. TlogknoyeHne kabens ot POE-uHXeKTopa K 6a30BOM CTaHUMKW. [115 3TOrFO ero Hy>KHO
NPOLETH Yepe3 repMOBBOL KOPIyCa, a 3aTeM ob6xaTb Ethernet KOHHeKTOpPOM.
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Bera bC / PykoBoACTBO No aKcnayaTaumm (’_o“‘ BEE’E

12345678

Pa3melLeHne 6a30BOM CTaHLUMM HA MayTe C MOMOLLbIO METAINMYECKNX CTAXKEK.
lMonaya nuTaHms Ha POE-MHXeKTOPp.

C nomMoLLbto HOyTOYKa y6eanTbCs, YTO YCTPOMCTBO YCMELWHO NepefaeT AaHHbIE.
YCTaHOBKA U KpPEenieHne KpblWKM 63a30BON CTaHUMW MOCPEACTBOM BUHTOB,
YCTaHOBKa CUIMKOHOBBIX 3arnyLUeK, MayLLMX B KOMMIEKTe.

© N oo
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Beaa Bera BC / PykoBoACTBO MO aKkchayaTaumm

BHMUMAHUE. Ycunme 3aTtsHKKM BUHTOB He AO/MKHO npesBbiwaTth 0.8 Hm.
MpeBbileHMe ycunama 3aTsHKKU MOXXET MPUBECTM K MOJIOMKE Koprnyca W
norepe repMeTUYHOCTU
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PEKOMEHAOAUWWN MO TEXHUWYECKOMY OBCTYXXNBAHUIO

Ons npenynpexaeHns 0TKa3zoB 060pYyAOBaHMS BO BpeEMS SKCMIyaTaUMM pekoMeHayeTcs
NPOBOANTb MEPUOAMNYECKOE TexHuyeckoe obcnyxmpaHune (TO) 6asoBown cTaHuwmu. lNepuon
O6CNY)XMBaAHMS YCTaHABAMBAETCS B 3aBMCUMMOCTW OT YC/JOBMW 3IKCMyaTauuM M MOXET
COCTaBNATb OT 6 A0 24 MecsLeB.

I'Iepequb BO3MOXXHbIX pa6OT npn oCyLweCTBJIEHNN TEXHNYECKOTIO O6Cﬂy)Kl/lBaHl/lﬂZ

[MpoBepKa paboyero COCTOSAHMS 6a30BOMN CTAHLMMN.

YCTaHOBKa OOHOBIEHUN.

OunCTKa BHELWHUX 3N1EMEHTOB OT MbIN.

O6CcnymBaHMe  KperieHUn, BHELWHWMX MOHTaXHbIX MPOBOAOB, KOHTAKTHbIX
coeanHEeHUN.

5. lpoBepka paboyero coctosiHMst POE-nHxekTopa.

> WpnpE

PekomeHayeMbIt NMOPSAAOK MPOBEAEHWUSI KaXAOro Buaa paboT npuBedeH B Tabnuue
HUXeE.

BcnomoraTtenbHble

Bua TO MaTepwuansl n Mopsaok nposeneHuns TO
WHCTPYMEHTHI
[MpoBepka pabouero ® oTBepTKa 1. TlpowussecTn pa3bopky Kopryca
COCTOSIHUS  6a30BOW 6a30BOWV CTaHLMW, CHATb KPbILLKY
KpecTtoBas AN COOPKM
CTaHLnK u 2. Y6eouTbca, 4TO BCE CBETOAMOAbI
6330BOW CTaHUMN. 3 rpynnbl MHANKAaTOPOB
cocTosiHns BC cBeTaTCs CornacHo
TabauLe

3. YCTaHOBUTb KPbIWKY Ha MECTO,
ocyLecTBuTb co6opky bC
YcTaHOBKa ® HOYTOYK. 1. TooknounTbes K 6a3oBou
OOHOBIEHUN CTaHuun Yepes Web-nHtepdenc

PeBun3na Ne 39 ot 24.03.2026 23



) BE23

— ) AB CoO NI T

)

OuuncTka BHELLIHWX
SN1EMEHTOB OT IMblJ1N

O6cnyxmnBaHme
KpenneHum

O6cnyxnBaHue
BHELLIHMX MOHTAXHbIX
NPOBOLOB,
KOHTaKTHbIX
coeaVHeHUN

24

® candeTka n3
MUKPODUOPBDI.

© MeTanm4yeckue
CTAXKMN U MHCTPYMEHT
Ong HUX;

@  KJo4YM N4
MOHTaXa aHTEHHbI.

® oOTBepTKa
KpecToBasi Ans CH60pPKU
6a30BOW CTaHLUNWK;

® WN30JIEHTa,

® TrepmMoBBO/AbI,
npoBoda W”n Kabenn Ha
3aMeHy,

®  WHCTPYMEHT 414
OBXXUMKU Kabens.

=

Bera bC / PykoBoACTBO NO aKcnayaTaumm

MNpoBepnTb Hannyme O6HOBNEHUS

(BOCKAMLATENbHBIN  3HAaK BO3Ne
pasnena «O6 yCTponcTee»)
O6HOoBUTHL 1O

O6ecTountb BC

MpoTepeTb  HapyXHble  4acTw
kopnyca bC BnaHoOM TKaHbO
[poTepeTb PoE-unHxekTOop

B/TAYXHOW TKaHbIO

[MpoTepeTb aHTEHHY

AKKypaTHO NpPOBEPUTH
HaOEXHOCTb KpenneHuss 6a3oBOM
CTaHLUMM

Mpy Heo6XOAMMOCTU MOATAHYTb
BUHTbI UM 3aMEHNTb CTAXKMU
[MpoBepuTb HaOEXHOCTb
KpenneHns aHTeHHbI

OCMOTpPETb BHELIHME MOHTAaXHbIE
nposoga bC, aHTeHHbl n PoOE-
NHXXEKTOopa Ha Hanunymne
NOTEePTOCTEN N MOBPEXOEHNN
Mpy HEOBXOAMMOCTU 3aMEHWUTb
NPOBOJA WM BbIMOJHUTb PEMOHT
N30 MK

Y6eouTbCsl, 4YTO  KOHTAKTHblE
coeanHeHMs aepXxaTcs NNOTHO
Y6eamTbCs, 4YTO  repmMOBBOAbI
MCMPaBHbI, @ YNAOTHUTENb LieN
Mpy HEOBXOAMMOCTU 3aMEHWUTb
repMoBBOpbI
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Mposepka pabdouero ®  MyNbTUMETP. 1. Y6eantbcsa, 4TO mHAmMkatop PoE-
COCTOSIHUS PoE- MHXEKTOpa CBETUTCH 3e1E€HbIM
NHXEeKTopa CBETOM

2. OTtkntounTh Kabenb Ethernet

3. N3mepuTtb MYJIbTUMETPOM

HanpsHKeEHME Ha BbIXOAAX MUTaHWUS
PoE-umHxekTOpa

4. Y6eamTbCs, 4YTO  HanpsxeHue
cocTaBndeT48B+ 1B
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3AMYCK MHTEP®ENCA — HAYANIO PABOTDI

MporpammHoe obecnedeHne Web-nHtepdernca COCTOUT 13 ABYX YaCTEN:

1. CepBepHoe APl «BS-Dashboard», koTopoe B 3aBUCMMOCTW OT MPUHATBIX AAHHbIX —
nepenaét AaHHble TeKYLMX HAaCTpoek, MHGOoPMaLumMo 06 YCTPOMCTBE, @ TakxKe MPUHUMAET U
COXpaHseT Ha YCTPOWCTBE HOBble HacTpowku. APl «BS-Dashboard» no ymonyanuio goctynHo
Ha nopTte 3001.

2. KnueHTckoe 6pay3epHOe npunoxeHue, pabdoTawowee cC cepBepHbiM APl «BS-
Dashboard», — npefHasHaYeHO 15 BM3YanbHOrO OTOOPaXeHUs [aHHbIX, Banuzaumm
N3MEHEHUM N OTMPABKN M3MEHEHHbIX HACTPOEK A1 COXPAHEHUS Ha YCTPONCTBE. KNneHTCckoe
6pay3epHoe NpuioxeHne 4OCTynHO Ha nopTe 80.

Mo ymonyaHuto 3anyck «BS-Dashboard» ocyuwectBngeTcs HaxaTuemMm kKHomnku BT1 Ha
nnaTe 6a30BOM CTaHUMU. DTO MOXeT 6blTb U3MEHEHO B HACTpomkax. [locne yaepKrMBaHWs
KHOMKM B HAaXaTOM COCTOSHMM 6onee 6 CeKyHA Ha4yHeTCs 3anyCK, KOTOPbIM MOXeT
NPOAOKATLCA OAHY-ABE MUHYTbI B 3aBUCUMOCTU OT 3arpy>KEHHOCTWN YCTPOMCTBA.

[ns BxoAa B KNIMEHTCKOE BEG-MPUNOXKEHNE NOHafobuTcs IP-agpec 6a30BON CTaHUMW.
Y3HaTb €ro MOXHO C TMOMOLWbBIO TEPMMUHANBHOM MporpamMmbl (Hanpumep, CBOGOAHO
pacnpocTpaHsemon PUuTTY). B pa3agene 5 noagpo6bHO onmcaHo, Kak MOAKIUYNTLCS K 63a30BOM
CTaHUMWN TEPMUHANBHOM NPOrpaMmMon. B OkHe TepMUWHaNbHOW NMPOrpaMmbl cnegyeT BBECTU
komaHgay ifconfig.
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Bera bC / PykoBoACTBO Mo aKcnayaTaumm : BEE’E

Tenepb HYXXHO OTKPbITb OKHO 6pay3epa 1 BBeCTU IP-agpec B aapecHyto CTpoky. Ecam
cepBep «BS-Dashboard» ycnewHO 3anyuleH, MOSBUTCS CTPaHWLA BXOAA B KIMEHTCKOE
npunoxeHne Web-nHtepdewnca.

® Ecnn nopknoyveHne k Web-unHtepdency otcyTcTeyeT, U cTpaHuLUa BXoda He
U nosenseTcs, K IP-agpecy 6a3oBor CTaHUMN B afpECHON CTPOKE HEOH6XOANMO
[o6asnTb nopt 80.
BoirnspeTb 310 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 NIOTMHa U Mapons 6a30BOM CTaHUMKM (Mo ymondaHuio root/temppwd mnm
admin/admin) nossnseTcs ctpaHuua Web-nHtepderica 6a3oBon CTaHUMW.

B BepxHeW 4aCTu CTpaHuMLbl Ha3BaHMe pasfesia MeHto, B KOTOPOM Bbl HaxoAMUTeChb B
JAHHbI MOMEHT.
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Bera BC / PykoBOACTBO MO aKCMlyaTaumm @ 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 3anyckaeTcss NoO HaXXaATUIO Ha KHOMKY, TO MNpu nepesanycke
6a30BOW CTaHUMM OH CHOBa CTaHeT HepocTyneH. YTobbl Web-umHTepdenc Bcerga 6bin
[OCTYMNEH, HY)XHO W3MEeHWTb HACTPOWKM 3amnycka cepBepa. ng 3TOro nepemtn B MEHO
«HacTpowku», 3aTeM «HacTpomkn MmeHepxepa» n B none «Metop 3anycka “BS-Dashboard”
cepBepa» U3MEHUTb 3HaYeHne Ha «[TOCTOSIHHO BKtOYeH». [locne aToro obs3aTenbHO HaXaTb
KHOMKY «COXpaHUTb», YTOObI MapaMeTpbl HACTPOMKM OTMPABUIUCH Ha 6A30BYHO CTAHLMIO.
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basoBaga cTaH LA
Gateway ID: AA555A0000000000

Bera BC / PykoBOACTBO MO aKCMlyaTaumm

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 0CO6eHHOCTU paboTbl ¢ Web-nHtepdencom:

1. Ecnm Bbl 4TO-TO MeHseTe B KAaKOM-IMO6O M3 MEHK, a MNOTOM MepexoamTte B
cnepyroulee, 3T U3MEHEHUSS COXPAHAKTCSH B KIIMEHTE, HO HE COXPaHATCH Ha
6a30BOW CTaHL MM, MPWY STOM NOSBNSETCH 3HAYOK PEAAKTUPOBAHMUS B ONTOKE MEHIO, FAe
OCTaNIMCb HECOXPAHEHHbIE U3MEHEHWS.
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Bera BC / PykoBOACTBO MO aKCMlyaTaumm @ 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. YTOb6bI M3MEHEHUS HAaCTPOEK NPUMEHUINCH Ha 6GA30BOW CTaHUMM BCerga TpebyeTtcs
Ha)XaTb KHOMKY « COXpaHUTb».

3. Ecnu HaxaTb KHOMKy «[lepe3anpocuTb 3TWU HACTPOWKU», TO BCE HECOXPaHEHHble
N3MEHEHNS OyayT yTEPSHbI.

4. KHonku «CoxpaHutb» 1 «[llepe3anpoCuTb HACTPOMKM» OTHOCHATCS TOJIbKO K TOW
rpynne napameTpos, Mo KOTOPOW OHW HEMNOCPEACTBEHHO HAaXOAATCH.

5. Pexunm «3kcnepT» MO3BOASET YBUAETb AOMNOJHUTENbHbIE HAaCTPOMKM B pasfenax
MeHI0 «HacTOoTHble NaHbl», «HacTponkm LTE», « CeTeBble HACTPOMKM», < HAaCTPOMNKM»
(Tonbko noapasnen «HacTponkn meHemkepa») n «1encTems».
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OBHOBJIEHUVE BEB-UHTEP®EMCA BA3SOBOW CTAHLMNA

Bera BC / PykoBOACTBO MO aKCMlyaTaumm

Mpw HaNNYMKM aKTyanbHbIX OGHOBNEHWNI MPOrPAaMMHOIo 0b6ecrnevyeHnst HanNnpPoOTUB Pa3aena
«O6 ycTponcTeBe» byaeT OTO6pPaXaTbCs MKOHKA BOCKIMLUATENbHOrO 3Haka. B Takom cnyvae

cnefyeT NepenTn B 3TOT pa3aen U HaxaTb KHOMKY « OGHOBUTLY.

(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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MNOAKNKOYEHWUE BA30BOV CTAHLWMMN K KOMMbBKOTEPY — HAYATO PABOTHI

OcyLecTBMTb NOAKMOYEHME K 6A30BOW CTaHUMM BO3MOXHO, Hanpumep, C MOMOLLbIO
CBOOOAHO PacnpOCTPaHAEMOMN TEPMMHaANbHOM NporpamMmbel PUTTY. B Takom cnyvae ecTb OBa
cnocoba NoakMoyYeHns K 6a30BOM CTaHLNM — NpY HENOCPEACTBEHHOM NoakatoyYeHnm no USB
MW yaaneHHo no SSH.

1. Topknoyenne no USB

Mpn noaknoyeHun no USB  Heob6xoaAMMO coeauHUTb 63a30BYKO  CTaHUMIO C
NepCcoHaNbHbIM KOMMbIOTEPOM Kabenem C pasbemom mini-USB.  [lanee Heo6xoammo
OCYLLEeCTBUTb MOAK/OYEHNE K BUpTyanbHOMYy COM-nopTy, AN 3TOro HYXHO YCTaHOBMUTb
npaneep ons MCP2200 nnn CP210x, B 3aBUCMMOCTUM OT yCTaHoBeHHOro USB-nopTa Ha nnate
KOHKPETHOro yCcTpomcTBa. [locne yCTaHOBKM HYXHOrO ApamBepa B AMCMETYepe YyCTPOMCTB
nosieatca «optbl (COM un LPT)».

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

413" Mopten (COM u LPT)

T5" STMicroelectronics Virtual COM Port (COM3)
'I,T USE Serial Port (COM3)

=" USB Serial Port (COM33

? USE Serial Port (COM40)

Mocne aToro OoTKpbITb Nporpammy PUTTY, BbibpaTh cnoco6 nogknodeHus Serial, v
BBECTM HOMep BupTyanbHoro COM-mopTa 6a30BOW CTaHUMM W CKopocTb (115200) B
COOTBETCTBYOLLME NONSA.
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r’?“ Beaa Bera BC / PykoBoAcTBO MO aKkchayaTaumm

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. [MopknoyeHue no SSH
Mpwn nogknoveHnn no SSH HemocpencTBEHHOE MOAKIOYEHNE K 6A30BOM CTaHLMM He

TpebyeTcs. B ananorosom okHe PUTTY HeO6XxoAMMO BbibpaTb CNoco6 noakntoyeHus SSH m
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BBeCTU IP-agpec ycTponcTsa v nopt 22. 1o ymon4aHuio yCTpOMCTBO nosny4vaeT IP-agpec no
DHCP npw nogkntovenun no Ethernet.

@ PuTTY Configuration 3
Categony:
=) Session Basic options for your PUTTY session
R
i oging Specify the destination you wart to connect to
=) Terminal
. Keyboard Host Mame (or IP address) Port
- Ball 132.168.0127 22
- Features Connection type:
= Window 71 Raw ) Telnet ) Rlogin f@ SSH | ) Serial
ﬁppea@nce Load, save or delete a stored session
- Behaviour
. Trarslation Saved Sessions
- Selection
- Colours .
Default Settings
= Connection cubie Lon
-~ 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 Mnn 2 NOIBUTCS OKHO TEPMUMHanNa
PUuTTY, roe HY>XHO BBECTM NOMMH W Naposib. [10 yMOnYaHWIO Anst NOAKIOYEHNS K 6a30BOM
CTaHUMWM WCMONb3yeTCs NOrvH root v naponb temppwd (Npn BBOAE NApPONS CUMBOJIbI
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A B C O Nn ©OT

oTOob6paxaTbCs He 6yayT). [Mpy NePBOM MNOAKIOYEHUN PEKOMEHIYETCA M3MEHUTb NAPONb A
MHAMBMIYaANbHOrO OCTYNa.

Mo ymonuaHuio nonb3oBaTesnto ¢ npaBamu root Bxoa no ssh sanpelueH, B
CBSI3M C YeM, BxoA no ssh Heo6xoAUMO BbIMOJIHATb MO NOJb3OBaTeNeM
admin, naponb ocTaeTcs CTaHAAPTHbIM.

EF COM156 - PuTTY - O e

Tenepb MOXHO NPOU3BOANTb HACTPOMNKM.
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A B C O 11 1O T

PABOTA C ®ANJIOM HACTPOEK

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

systemctl stop lora_pkt_fwd

EF COM156 - PuTTY - O *

®dainn HacTpoek global_conf.json HaxoanTca B ampektopum cd /etc/LoRa/ n moxeTt
coaep»aTb HACTPOMKM YaCTOTHOTrO NnaHa, |ID 6a3zoBon cTaHummK, IP-agpec n nopTbl cepBepa.

[ns nsmeHeHns HacTpoek HeOH6XOAMMO B TEPMUHANE HabpaTb KOMaHAYy, COAEPXKALLYO
HY>XXHbI Gani HaCTPOEK.

MNocne coBeplleHNs BCEX M3BMEHEHUIN HEOHXOANMO BBECTU KOMAHAY:

systemctl start lora_pkt_fwd

EF COM156 - PuTTY - O x

Mocne yero npouecc Packet forwarder 6yneT 3anyLieH ¢ HOBbIMY HACTPOMKaMMU.

Ona nopknioyeHus 6asoBOM CTaHUMM K CcepBepy Heob6xoammo
ucnonb3oBatb UDP-nopTt, nponucaHHbiii B KOHPUrypaumoHHom danne
cepBepa. Ha 6a30BoOI CTaHUMM HaCTpPOMKa NMOPTOB HaxoauTca B danne
global_conf.json
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Beaa Bera BC / PykoBoAcTBO MO aKkchayaTaumm

A B C O Nn ©OT

B ¢danne global_conf.json HacTporkn UDP-nopTa HaxoaaTcs B pasgene gateway_conf,
napameTpbl server_port_up v server_port_down.

T 10.10.96.217 - Tera Term VT — O >

®aiin  Onepauwn  Hactpoika Ynpasnenwe OwkHe Momowe
GHU nano 2.2.0 File: LoRas

"handuidth": 125000,
"datarate": SOOO0

lobal conf. json -

Eet Help [ WriteOut
B Exit Bl Juztify

[ns KOPPEKTHOM CBA3M C CEPBEPOM CnefyeT yoeanTbCs, 4TO 3Tn napameTpbl UDP-
nopTa COOTBETCTBYIOT MPOMMUCAHHBLIM B KOHOUTYpaLUMOHHOM dalne cepBepa (NnoapobHee CMm.
«PykoBoacTteo ana IOT Vega Servery).

YT06bI 3aMeHUTbL dann KoHOUrypaumm (Hanpumep, 4S8 CMeHbl YaCTOTHOrO MaHa)
cnenymnTe MHCTPYKUMU HUXKE:

1. [TepenTn B KaTanor c npMMepamMmm KOHOUrypaLmMoHHbIX GanioB KOMaHOOW:
cd /etc/LoRa/
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Bera bC / PykoBoACTBO No aKcnayaTaumm 3 BEE’E

2. Ecnu B ykazaHHOW AMpPEKTOpPUM OTCYTCTBYeT dan C HEOHBXOAMMbBIM YaCTOTHbIM
MNNaHOM, TO 3arpy3uTb ero n3 FTP-xpaHnania C MOMOLLbIO KOMaHAbl (MpyMep 415 YaCTOTHOro
nnaHa RU8B68).

Onsa 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. CpenaTtb KON ckavYaHHOro darna (B Hawem npumepe aTo global_conf_RU868.
json) ¢ HoBbIM MMeHeM global_conf.json kKomaHaowW:
cp RU8B68_global_conf.json global_conf.json

4. OTkpbITb Pparn global_conf.json komaHaow:
nano LoRa/global_conf.json
1 BNUCaTb 3HaYeHWs NapaMeTpoB ‘gateway_ID", ‘server_address”, ‘serv_port_up’, *
serv_port_down’, nocne 4yero COXpaHuTb 1 3aKPbITb Gan.

MNapameTp gateway_ID dopmupyetcs n3 MAC-agpeca 6a30BOM CTaHUMM 1 Habopa
cumBonoB “FFFE". Hanpumep:
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Bera bC / PykoBoACTBO NoO aKcnayaTaumm

Ons Toro, utobsl y3HaTh MAC-agpec yCTpoOnCTBa, HEOH6XOAMMO BBECTU KOMAHAY:
ifconfig

1400 .
MAC-agpec B npumepe: 98:F0:7B:A7:55:58.
3ameHa MAC-afpeca OCyLLEeCTBASETCS BPYYHYIO MM MOCPEACTBOM CKPUNTA.
Ons Toro, 4tobbl 3ameHnTs MAC-agpec Bpy4YHYyto, Heob6xoammo ckonmpoaB MAC-
agpec yoanuTb CUMBOJIbI " 1 MOMECTUTb B LLEHTP CTPOKKM cmBObl “FFFE”
Mpumep rotosoro gateway._/D: 98F07BFFFEA75558

[lng Toro, 4To6bl cAaenaTb 3TO MOCPEACTBOM CKPUMTA, HEOOXOANMMO BbIMONHUTD
KomMaHay update_gwid.sh

EF COM156 - PuTTY - | 4

5. Mepe3anycTnTb 6a30BYIO CTaHLMIO KOMaHAOM: reboot
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A B C O 11 1O T

HACTPOWKA CTATUYECKOTO IP A1 BA3OBOW CTAHLNNA

HacTtpomnka cTtatmyeckoro IP BbiMOMHAETCHS C MOMOLLBIO TEPMUHANBHOM MPOrpamMmbl
cnenyoLmmMm obpasom:

1. Tocne nogkntoveHns K 6a30BOM CTaHUMKN B OKHe TepMKMHana PUTTY Hy>XXHO BBECTU

NNIOTMH N NapOib.
2. OTkpbiTb dann nano /etc/systemd/network/80-wired.network - B aTom darine
HeO6XO,£I,I/IMO BHECTUN N3AMEHEHINA.

COMT156 - PuTTY — O e

[1/1] JSetefsystend/network/80-wired. network
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) BE23

A B C O Nn ©OT

3. A UMeHHO BOT 3TV CTPOKMU:

[Hetwork]

Bera bC / PykoBoACTBO NO aKcnayaTaumm

4. [1ns paboTbl B pexmme cTaTnyeckoro IP, 3aKkOMMeHTUpOBaTb 2 CTPOKY.
5. PackoMMeHTMpoOBaTb CTPOKM 3-5, a Takke yKasaTb CBOWM NapamMeTpbl address,
netmask 1 gateway - pe3ynbTaT Ha CKPUHLLOTE HUMXe (HO ApYyrue 3HaYeHns aapecos):

EF COM156 - PuTTY

— O x

[1/1]

feto/systemd/network/80-wired.network

b= ES T

Modified ~

B pmaHHOM npumepe nokasaHa yCTaHOBKa ctatuyveckoro |P-appeca
192.168.1.1 n wnro3a 192.168.1.0
OT1 3HaYeHUs ceayeT USMEHUTb Ha Apyrue, Heo6xoaumble Ans Balero

KOHKpeTHOro cny4as
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Bera bC / PykoBoACTBO No aKcnayaTaumm o BEE’E

6. HabpaTtb reboot B KOMaHOHOWM CTPOKE A5 nepe3arpy3km 6a30BOW CTaHLUMM C HOBbIMU
HaCTPOWKaMM.
7. Tlepexon 06paTHO OCYLLECTBASETCS aHaNOrMYHO.
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A B C O Nn 1O T

HACTPOWKA BC-2.2 A1 PABOTbI MO LTE

HacTpowka 6a3oBon cTaHuum bC-2.2 ang pa6oTbl No LTE ¢ nOMOLWbO TEPMUHANBHOW
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” sto APN COTOBOro onepatopa, KOTOPbIN HY)XXHO MOMEHSATH B
cooTBeTCTBMKM C APN ncnonblyemoro onepatopa.

B naHHOM npumepe nokasaHa HacTpouka LTE ana onepatopa Mera¢poH
OTn 3HaveHus cnepyeT U3MEHUTb Ha Apyrue, Heo6xopaumble ANs Ballero
KOHKPETHOro cny4as

VIMs nonb3oBaTens 1 naposib NPOMNUChIBaOTCS B danne pap-secrets, pacrnonoxXeHHOM
no nytn cd /etc/ppp/

COM?156 - PuTTY - O Py

GHU nmano 4.4 pap-secrets L)

[ Read 4 lines ]

l'oe beeline — nornH, 66666 — Napons.
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Beaa Bera BC / PykoBoACTBO MO aKkchayaTaumm

Mons Password un Username Henb3s OCTaBAATb NYCTbIMU, €CNIN 3TU NapaMeTPbl
HEe WCMONb3YIOTCA COTOBbIM OMEPATOPOM, TO MOXHO HanucaTb internet B
o60UuxX Nongax

basoBble ctaHumu bC-2.2 nepekntovatrotcs ¢ Ethernet Ha LTE u o6patHO
ABTOMAaTUYECKMU

Mpn ogHOBpEeMEHHOM MUCNOAb30OBaHUM ABYX KaHanoB cBsi3n Ethernet n LTE
cnepyeT NOMHUTb, YTO NpPMOPUTET NpU nepepayve faHHbIX MMeeT Ethernet, a
LTE ncnonb3lyeTcs Kak pe3epBHbI BApUaHT NPU HEBO3MOXHOCTU CBSA3aTbCS C
cepBepoMm yepes Ethernet

PekomMmeHaaumu ans 6a30BbIX CTaHLMKW, MCNONb3YoLWwmx 6enbint IP, cMm. nanee.
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Bera bC / PykoBoACTBO MO aKcMyaTaumm
A B C O n O T

PEKOMEHAOAUWW NMPU NCTMOJIb3BOBAHUWN BC B CETW C BEJIbIM |P

B cnyuyae, ecnn BC wmcnonb3syetcs B cetn C 6enbiMm IP, pekomeHayeTcs WM3MEHWUTb
CTaHOApPTHble HOMepa MOPTOB Ssh Ha Apyrme. 2TO cneayeT MPUHMMAaTb BO BHUMMAaHME Mpu
npobpoce NopToB. [locneaoBaTeNbHOCTb AENCTBUIN ANt USMEHEHKMS NopTa dropbear Ha camom

BC onncaHa HMxe.

YT106bI NI3MEHWUTb NOPT SSh:

1. B komMaHOHOW CTpOKE TEPMUHANBHOW MPOTrPaMMbl BBECTHU
nano /lib/systemd/system/dropbear.socket
2. OTkpbITb Pann nano /lib/systemd/system/dropbear.socket

COM156 - PuTTY
GNU nano 4.4

flib/systemd/system/dropbear. socket

3. HanTun cTpoky ListenStream=27 n UaMeH1Tb CTaHAAPTHbLIN NOPT «27» Ha APYron,
NOC/Ie Yero COXpaHUTL dan.
4. Hanee BbinonHUTbL KOMaHAy systemctl daemon-reload 1 nepesanyck

systemctl restart dropbear.socket
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r’_o'a Beaa Bera BC / PykoBoAcTBO MO aKkchayaTaumm

B 6a3oBow cTaHumu npucytcteyeT OpenVPN-knmneHT. Hactporka VPN-coeamnHeHnm
BbIMNOJIHAETCS COMrNacHO AOKYMEHTaLMmM pa3paboTtynka agaHHoro MO.
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Bera bC / PykoBoACTBO Mo aKcnayaTaumm 3 BEE’E

OBLWWME PEKOMEHOAL NN

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

[aHHOe yCTPOMCTBO NpefiHa3Ha4yeHo ans pa3Bopadmanmg cetn LORaAWAN® Ha yacToTax
AnanasoHa 863-870 Ml'u. icnonb3oBaHMe yCTPOMCTBA B LLENSX, OTNYAKOLLMXCH OT YKa3aHHbIX
B JAHHOM PYKOBOACTBE, SIBASETCA HapyLUeHMEM MNpaBWA 3KCnayaTauuu. [ponssoanTens He
HeceT OTBETCTBEHHOCTM 3a JIIOO60M ylepb, BO3HWUKLWWM B pe3ynbTaTe WCMNOAb30BaHMS
YCTPOWCTBA HE MO HAa3HaYeHMUIO.

2kcnnyaTaumsa yctponctBa Bera BC gonxHa oCyWecTBASTLCS OOYYEHHBIM ANLLOM (MO
FOCT IEC 62368-1).

. He npeaHasHa4yeHoO AJiI1 UCnoJib30BaHNA A€TbMU U B NOMeELLEeHUAX,
J rge Mmoryt HaxoguTtbCs AeTun

3anpeLeHbl CAMOCTOSITE/IbHbIA PEMOHT Npu6opa Nin BHECEHUE U3SMEHEHUN
B €ro KOHCTPYKLMIO, a TaKXe YCTaHOBKa /o60ro nporpammHoro
o6ecneyeHusi, KpOMe TrpOrpamMMHOro oéecrie4yeHnss MNOCTaABSIEMOrO
npousBoguTenem

HenpodeccnmoHanbHO  BbIMNOSIHEHHAs PEMOHTHas paboTa WAM  YCTAHOBNEHHOE
CTOPOHHEE MPOorpamMMHoe obecneyeHne MOryT MPUBECTU K MOJSIOMKe Mpubopa, TpaBMam U
NOBPEXAEHUIO MMYLLIECTBA.
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MNpousBoauTenb He HeceT OTBETCTBEHHOCTM 3a HenpeacKasyembie
NoCneacTBusi, BO3HUKIUME U3-3a WUCMNOMb3OBaHUS Ha YCTPOMWCTBe
CTOPOHHEro NPorpaMMHOro o6ecrneyeHus

SJIEKTPUYECKASA BE3ONMACHOCTDb

BO3ropaHuto. YCTPOMCTBO [AOJ/HKHO WCMNONb3OBaTbCs MNpM TemnepaType
Bo3Ayxa B AuanasoHe otT -40 °C (-40 F) po +70 °C (158 F)

3anpeltaeTcs 3KcnnyaTtauusi YCTPOMCTBA B6AM3M OTKPLITOrO OrHS M
NPSAMBIX COJIHEYHbIX Jiydel — 3TO MOXXET MPUBECTU K MNeperpeBy MU

Mpn 06HapYyXXeHNN BO3ropaHmMs HEOHBXOANMMO HEMEOSIEHHO MPEKPATUTb IKCMIyaTaLmio
YCTPOWCTBA M YCTPaHUTb BO3ropaHue. ocne 3Toro yCTpoOMCTBO HEOO6XOAMMO OTMPaBUTH
NPOWN3BOANTEMO AS OCYLLECTBAEHUS AMATHOCTUKM (KOHTaKTbl MPOM3BOAMTENS CM. B pasaene
«[apaHTUIMHblE 06A3aTENbCTBAY).

|_|pl/l SKCryatTaunm HEO6X0AMMO He AOMyCKaTb nonagaHnda MNOCTOPOHHNX NMpPpeaMeTOB B
Kopnyc yCTpOl;lCTBa, 3TO MOXET MNpuBECTM K 3aMblKaHNIO W BO3ropaHUIo. 3ar|peu.|.aeTcg
SKCryatauu4 yCTpOl;lCTB B OTKPbLITOM U MOBPEXAEHHOM KOpPMycCe.

CnyqaﬁHoe noBppexaeHume Kabens ANNIEKTPONMNUTaHNA MOXXET nNpuBeCcTn K
NOopPaXXeHUKo INIEKTPUYECKUM TOKOM, a TaKXXe K HEUCNPaBHOCTAM, KOTOpPbI€
HE€ COOTBETCTBYIOT YC/IOBUAM rapaHTUU

3anpelyaeTcs NorpyxaTb KOPMyC yCTPONCTBA B BOAY, HE pEKOMeHyeTCst MoMelllaTb ero
noa CTPyu BOABI.
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A B C O 11 1O T

3anpeLleHo KacaTbCsl MPOBOAOB, NJAT UK KOpNyca YCTPOMCTBA MOKPbIMU
pykamm

Henb3g ncnonb3oBaTb yCTPOMCTBO NOC/IE NONafaHWs B HEro BOAbl. TO MOXET NPUBECTH
K TPaBMaM WU MOBPEXAEHUIO YCTPOUCTBA M €ro HEKOPPEKTHOM paboTe. B Takmx cny4asx
HEOH6XOAMMO OBPATUTBLCS B TEXHUYECKYIO MOAAEPXKKY MPOMU3BOANTENS.

MPABUJTA BE3OIMACHOCTU MPU MOBPEXAEHNN KOPIYCA

[Mpy HOpMaNbHOWM pPaboTe YCTPOMUCTBA KOPMNYC YCTPOWCTBA HE HECET OnMacHOCTU. [pwu
MEeXaHMYEeCKOM MOBPEXAEHMM KOpryca MOryT o06pa3oBaTbC OCTpble Kpass W yrhibl,
npeacTaBnsiolme cobom MNOTEeHUMaNbHYIO OMacHOCTb ANs Mnonb3oBaTensd. B aTtom cnyvae
HEO6XOAMMO MPEKPaTUTb IKCMyaTauMio YCTPONCTBA M OTNPaBUTb €ro NPOU3BOANTENIO A4S
3aMeHbl Kopnyca.

Mpn 3KkcnnyaTaumMm B COOTBETCTBUM C HACTOALWMM PyKOBOACTBOM O60pPyAOBaHME He
npeacTaBaseT OnacHOCTW A1F YeNOBEKaA.

NMHPOPMALNA OB N3NTYHEHUN

Mpy nNpaBWAbLHOM 3KCMyaTaumMn W COBGMOLEHUMM PEKOMEHAAUMMA MO  MOHTaxy
YCTPOMCTBO He OKa3blBaeT BPeNHOro BO3AENCTBMS Ha YEJOBEYECKUA OpraHuMaM W
3NeKTPOO6OPYAOBAHME.
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) BEEE Bera bC / PykoBoACTBO NO aKcnayaTaumm

Basosble ctaHuum Bera BC-1.2 1 Bera BC-2.2 4OMKHbI XPaHNUTLCS B 3aBOLCKOM YNaKOBKe
B KPbITbIX CYXUX CKNALACKMX MOMELLEHMSIX B YCITIOBUAX, UCKITIOYAIOLLMX MPSIMOE NonajaHue Bnaru.
YCTpOonCTBa AO/KHbI 6bITb 3aLlUMLLEHBI OT TOKOMPOBOASLLEN MblN, MAPOB KUCAOT U LLEeoYen, a
TaKXXe Tra30B, BbI3bIBAIOWMX KOPPO3MIO W  paspyLllaloWwmx ms3onauumio.  Temnepatypa
OKPY>KaloLLLero Bo3fyxa He O/HKHa ObITb HYe ntoc 5 °C 1 He fomkHa npeBbiwaTh natoc 40 °C.
OTHOCKUTENbHAA BNAXHOCTb BO3yXa He LO/MKHa NpeBbiwaTh 85%.

YcTponcTBa TPaHCMOPTUPYIOT B 3aBOACKOW YMakOBKE BCEMW BMAAMM TpPaHCMOpPTa B
KPbITbIX TPAHCMOPTHbLIX CPEACTBAaX B COOTBETCTBMM C MpaBUIaMU MEPEBO3KM PYy30B,
LENCTBYIOWMMN Ha JAHHOM BWAE TPAHCMOPTA, U TEXHUYECKMMU YCIOBUSMU MOrPy3KM U
KpenneHns rpy3os.

Bo BpemMs Morpy3o4yHO-pasrpy304HbIX paboT M TPAHCMOPTUPOBAHNS ALWMKM HE LOMXKHbI
noABepraTbCs Pe3kiM yaapam 1 BO3AENCTBUIO aTMOCHEPHbIX OCALKOB.

Crnocob6 yknajku auMKOB C U3AeAMEM Ha TPAHCMOPTHOE CPEACTBO AO/MKEH UCKIIIOYaTb
NX MepemeLleHme.

TpaHCNOPTUMPOBKA YCTPONCTBA 6€3 YNaKOBKM MOXET MPUBECTU K €ro NOSIOMKE.

TpaHCNOPTMPOBaHME YCTPOWCTB AOMYCKAETCS B KPbITbIX FPY30BbIX OTCEKax BCEX TUMOB
Ha Ntobble pacCcTosHMa Npu TemnepaType oT -40 °C go +85 °C.
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Bera bC / PykoBoACTBO Mo aKcnayaTaumm

BasoBas CTaHUMS NOCTaBASETCS B CeAyoWen KOMMeKTaunm:
ba3oBag ctaHuma Bera BC — 1 wr.
PoE-nHxekTop® — 1 Wwr.

Macnopt — 1 wrT.

3 Hannuue POE-uHXeKTOpa B KOMM/EKTe 3aBUCUT OT yCJ'IOBMl:i NOCTaBKH

PeBn3ma N2 39 ot 24.03.2026
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) Beea Bera BC / PykoBoACTBO MO aKkchayaTaumm

IsroToBuTEeNb rapaHTUpPyeT COOTBETCTBUE U3Lenns LAEUCTBYIOWEN TeXHUYEeCKOoMn
AOKYMEHTaUMW Npu COBMOAEHNN YCNOBUN XPaHEHWS, TPAHCNOPTUPOBAHMS U SKCMyaTaLnm,
YyKa3aHHbIX B «PyKOBOLCTBE MO 3KCMyaTaLnUm».

[apPaHTUNHBIM CPOK 3KCMlyaTauum — 36 MecsaueB CO AHA MNPOAAXW, MNpU YyCIOBUMU
CObMIOAEHMS MPaBUA IKCMAyaTaUMKW, a TakKXke YCNOBUM OOCNYXMBaHUA U XpaHeHus. [1pu
HEBO3MOXHOCTW YCTAaHOBUTb AATy MPOAAXM FaPaHTUNHBIN CPOK NCHYUCASETCS C AaTbl BbIMYCKa
yCTPOWMCTBA.

Ecnun YCTaHOBJ/IEHO, 4YTO T[OJIOMKa yCTpOVICTBa npomsowia no He3asmcawmm OT
I'IOTpe6l/ITe)'IFI npudnHam 1M CBd43aHa C ,D,eq)eKTOM MaTepmraioB WM HapylweHnem
TEXHOJIOTMYECKNX MpouLeCCOoB rpn npom3soactee, 4TO B UTOre nAOe/la€T HEBO3MOXHbIM
hanbHenlee MCnonb3oBaHMeE yCTpOVICTBa, B Te4veHume FapaHTMVIHOI'O CPOKa M3roToBUTEJb
o643aH npeaoCTaBnTb YCNYTU MO PEMOHTY UM 3aMEHNTb BbllWEALLEE N3 CTPOA yCTpOl;lCTBO nnn
€ro COCTaBHbIE€ YaCTW.

[ns onpeneneHns NpuYmMH OTKa3a UM XapakTepa MOBPEXAEHNI MOXET MOTPEe60BaTHLCS
npoBeAeHMEe TEXHMYECKOM 3KCMepTu3bl WM OMArHOCTUKM  COTPYAHWKAMW  KOMMAHWUK
npounsBoauTens. 3ameHa WUIU FapaHTUNHBIA PEMOHT MPOM3BOAATCS MOCAE MOATBEPXAEHMUS
KOMMaHMEN-NPON3BOAMNTENEM COOTBETCTBMS TPEOOBAHMAM rapaHTUMHbBIX O693aTENbCTB.

[apaHTVa HEe pacnpocTpaHaeTcs Ha PoE-nHxekTop.

M3rotoBUTENb HE HECET FapaHTl/Il;leIX 0643aTeNbCTB npun BbIXoae m3gennma m3 CTpo4,
ecnu:.

® unsgenne He MMeEeT NacnopTa,

© B nacnopTe He npocTaeneH wTtamn OTK u/mnm OTCyTCTBYeT Haknewmka C
nHPopmMaumen o6 yCTPONCTBE;
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Bera bC / PykoBoACTBO No aKcnayaTaumm

® 3aBoackon Homep (MAC-agpec), HaHECEHHbIM Ha u3genne, OTIMYaeTCs OT
3aBoackoro Homepa (MAC-aapeca), yka3aHHOro B macrnopTe;

® m3penme noaBepranocCb BMeELWATENbCTBAM B KOHCTPYKLUUIO n/vnm nporpaMmmMHoOE
obecneyeHune, He npeayCcMoTpeEHHbIM 3KCﬂﬂyaTaLl,l/lOHHOl7I ,D,OKyMeHTaLI,l/Iel;I,'

© M3OeMEe UMEET MEXaHWYECKME, DNEKTPUYECKME W/UAU UHblE TOBPEXAEHN U
nedeKTbl, BO3HWMKILUME MNPW  HAPYLWEHWW YCNOBUIM TPAHCMOPTUPOBAHWUS, XPaHEHUs U
aKCnayaTaumm;

® m3penme UMeeT Cnedbl PEMOHTA BHE CEPBUCHONO LUEHTPa MNpeanpudatTmna-
N3roToBUTENA,

® KOMMOHEHTHI n3penn4d MMEIKOT  BHYTPEHHUE noBpexageHu4, BbI3BaHHbIE
nonagaHMeEM BHYTPb NMOCTOPOHHNX I'Ipeﬂ,MeTOB/)Kl/l,D,KOCTel;I N/ Mnn CTUXUNHLBIMK 6eACTBUAMM
(HaBoAgHEHME, MnoXap U T. n.)un NMoBpeEXAeHWA, BbiI3BaHHbIE BJIMAHNEM arpeCCmMBHbIX CpEN,

® Mpoun3oLLEeN eCTECTBEHHbIN M3HOC N BbIPabOTKa YCTPOMCTBA;
® HapyLleHbl NpaBuia XpaHEHUS U HOPMbl SKCTIyaTaLuuy;
® npeBblWeHbl AOMYCTUMbIE HAarpy3Kku Ha YCTPOMCTBO.

CpeaHum Cpok cnyx6bl nsgenuns — 5 net.

MpY BO3HUKHOBEHUW rapaHTUIMHOIO Ciy4Yas cneayeT 06paTUTbCS B CEPBUCHBIN LEHTP MO
afpecy:

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

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

e-mail: service@vega-absolute.ru
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NHOOPMALIMA O AOKYMEHTE

3aronoBokK basosas ctaHums Bera bC
Tun LOKYMeHTa PykoBoACTBO

Kon nokymeHTa HEP®.464421.005P2
Homep v naTta nocnegHem pesmsnm 39 o1 24.03.2026

VicTopwus pesn3nm

Pesusna [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 KOMMNIEKTE MOCTABKMN

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

06 14.08.2017 KEB  [Job6aBneHbl pekoOMeHAaunm NO YCTaHOBKE aHTEHHbI

07 16.08.2017 KEB MNepepaboTaH pa3gen «PaboTa C yCTPONCTBOM»

08 28082017 KEB He6onblme nsmeHeHmns B «Hactporke ctatmyeckoro |P»

09 27.09.2017 KEB [JobasneH pa3anen «ycraHoBka SIM-kapTbl B BC-2»
HobasneHbl pasgensl: «Hactporka bC-2 ang paboTbl 0O

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 N3MEHEHMS B KOMIMJIEKTE NOCTaBKW, TEMNEPATYPHbLIN
AManasoH M3MeHUNCS

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 pa3saene «HacTpowka CTaTU4YeCcKoro IP»,

15 20.11.2018 KEB
[OMNOSIHeHMs K pa3geny «Havano paboTtbi»
16 50.042019 KEB Pabouee NonoxeHne nepekntovaTenem MsMeHeHo (CMm.
PUCYHOK)
17 14.11.2019 KEB  [lo6aBneH pasaen c onncaHmnem paboTbl MHTepdenca bC
18 05.12.2019 KEB 3aMeHeHbl CCbIIKM Ha dannbl Ha CTp. 28 n 29
19 26.03.2020 KEB Ho6asneHbl NnapameTpbl 3G MOAEMaA, MCNOb3YyEMOTO B
BC-2.2
20 06.10.2020 KEB HacTtpownka pabotbl 0o 3G Tenepb Tonbko ang bC-2.2
21 19.10.2020 KEB I3MeHNNOCh 3HaYeHMe NoTpebagIeMon MOLWHOCTH
22 28.06.2021 KEB [MnaHoOBas peBM3NS LOKYMEHTA
23 14.09.2021 KEB [ob6aBneHo NnpuMeYaHue Ha cTp.15
o4 50102021  XMA HobasneHa nHdopmaumsa o sepcum bC-2.2 LTE,
N3MEeHEHWS B pasfesie «KyCTaHoBKa SIM-kapTbl»
25 13.01.2022 XMA  Menkue npaskmu
[NnaHoOBas peBm3nNg, HOBble pasiesibl, HOBasg BEPCUSA MaThl,
26 13.04.2022 KEB n3mMeHeHus B pasaene 5 (bann KoHUrypaumm CMeHun
ONPEKTOPWUIO)
27 23.08.2022 XMA  YTOYHEHbI yCNOBWUSA FrapaHTUn
°8 10112022  KEB _I?gsble pasaensl: obHoBneHume MO 1 pekoMeHaaummM No
29 15.12.2022 XMA  Y6paH 3G
30 27.04.2023 XMA  Otkas o1 StrongSwan
I3MeHeHbl KOHTaKTbl CEPBUCHOTO LIEHTPa, O6HOBMIEHA
31 23.08.2023 XMA rapaHTus, nobasneHa MHGOPMaLMsA NO 6e30MacHOM

SKCrnyataunm
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I3MeHeH npoLuecc HaCTPOWKKM CTaTu4eckoro IP
JOnonHeHne TEXHMYECKMX XapaKTEPUCTUK

Menkne npasBku pasgena « exHUYeckne XxapakTePUCTUKM»
BHeceHne 3amevaHus B N.8 PekoMmeHaaumm no MOHTaxy

BHeceHbl mpaBku B pasgen «Pa6oTta ¢ daniomM HaCcTpoek»
Ha cT. 37

3aMeHa pa3mepa Kopnyca
3amMeHa nokasaTens MUHUManbHOM MOLWHOCTM Ha CT. 13

Mernkne npaBkmn noapasaena «3anyck nHrepsdenca —
Ha4ano PaboTbl» Ha CTpaHuMLe 28, O6HOBNEHME AaTbl Ha
nocnenHen cTpaHuue
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