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@ BEEE Bera bC / PykoBOACTBO MO 3KCMyaTaLmm

A B C O N K0T

HacTosuwee pyKOBOACTBO pacnpoCTpaHseTcsa Ha 6a3osble cTaHuum Bera bC-1.2 n Bera
bC-2.2 (nanee — bC) nponssoactea OOO «Bera-A6contoT» 1 onpeaensieT NopsLoK yCTaHOBKM
N MOAKJIKOYEHMUS, @ TAaKXKE COAEPKMUT KOMaHAbl YrpaBieHusa n onncaHme GpyHKUMOHana.

[ ]
? basoBble CTaHUMM MOryT MOCTaBAATbCA 6€3 BCTPOEHHOro MPOrpPaMMHOro
obecneyeHuns rno 3anpocy

PykoBOACTBO npefHa3Ha4YeHo [AJid CneumannucToB, O3HAKOMEHHbIX C MpaBUaaMu
BbIMOJIHEHUS MOHTAXHbIX PaboT B O61ACTU PA3/IMYHOIO INEKTPOHHOIO U 3/IEKTPUYECKOTrO
o60opyaoOBaHMS.

3anpeLueHo Ucnosb3oBaHMe Npubopa Npu N6bIX HEUCNPaBHOCTAX
B cnyyae BO3HMKHOBEHUSI HEUCNPABHOCTM HEO6XOAUMMO CBSi3aTbCsl C
TeXHUYECKOW NoAAepPXKOWN NponsBoauTens

B uenax npenoTBpalleHmss BO3IMOXHbIX TPAaBM W/UAM MONIOMKM O60pPYLOBaHUS nepem
HaCTPOMKOM U 3KCMayaTaumen  HaCTOSTENbHO  PEKOMEHAyeTCs  WM3y4uTb  pasgen
«PekomeHaaLnm No 6€30MacHOM aKCnayaTaummy.

Ona o6ecneyeHuns npaBubHOro q)yHKLIMOHMpOBaHMSI YCTaHOBKa M
HaCTpOVIKa 6a3oBoi CTaHUMn AOJDKHbI OoCyLleCcTBIATbCAH
KBanVI(I)MLI,VIpOBaHHbIMM cneunaancCrtamm

OOO «Bera-A6contoT» CcoOxpaHdeT 3a Ccobow mpaBO 6e3 npeaBapuTeNIbHOro
YBEAOMJIEHWNS BHOCUTb B PYKOBOACTBO M3MEHEHMUS, CBSA3aHHbIE C yydlleHneM 060pya0OBaHMS
N NPOrPaMMHOro obecneyveHus, a Takxe 41 YCTpaHeHUs OneYaToK U HETOYHOCTEN.
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Bera bC / PykoBOACTBO MO 3KCMnnyaTaLlmm (—’o“‘ BEEE

ba3soBas cTaHums Bera BC npegHasHayeHa ona pasBopauvmBaHua cet LoORaWAN® Ha
YyacToTax AuanasoHa 863-870 Mlu.

baszoBasg cCTaHuMss paboTaeT Ha OnepaumMoHHOM cucteme Linux u  unmeet
npepycTtaHoBneHHoe MO Packet forwarder.

[MnTaHre 6a30BOM CTAHUMMU U COOBLLEHME C CEPBEPOM OCYLLECTBSIETCSA Yepe3 KaHan
Ethernet.

HacTpomka ocyulecTBasieTcs yepes kaHan Ethernet c ncnosnbsoBaHmem npoTtokona SSH,
6o yepes Web-mHTepdenc 6a3oBomn cTaHUMK, NTM6O NpU HEMOCPEACTBEHHOM MOAK/IIOYEHNMN
K nnate yctpomncTtBa ¢ nomoubto USB-kabens. B cnyvae noaknodenus yepes SSH mnam USB,
HEO6X0AMMO BOCMOJIb30BaTbCA NOH6OM TEPMUHANBHOW NporpaMmmomn (Hanpumep, PUTTY).

BasoBble cTaHumm Bera BC-2.2 nmetor GSM/LTE-Moaynb C BO3MOXHOCTbIO YCTaHOBKM
OByx SIM-kapT ctangapTa Nano-SIM, koTopbin obecnednBaeT AOMNONHUTENbHbBIN KaHan CBA3U C
ceTeBbiM cepBepoM U GPS/TJIOHACC-moaynb ans onpeaeneHns MecTonoNOXeHNss 6a30BOM
CTaHUMW.
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Mogpenb

GPS
GSM
KaHan cBa3un ¢ cepBepom
OnepaumnoHHas cuctema

USB-nopT

dnana3oH paboumx
TemnepaTyp

KonnyecTtBo KaHanoB
LoRa

YacTOTHbIM 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..+70 °C

LORAWAN®

863-870 MI'y,

Bera bC / PykoBOACTBO MO 3KCMyaTaLmm

bC-2.2

Aa

Aa

Ethernet 10/100 Base-T, GSM

Linux

Aa

8

LTE!
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Bera bC / PykoBOACTBO MO 3KCMnnyaTaLlmm

HYyBCTBUTENBHOCTb
NPUEMHMKa

MowHOCTb NepenaTymka

MoWwHOCTb NO
YMONYaHUIO

AHTEHHbIV pa3beéM

CkopocCTb
nepenaym
JaHHbIX
(DataRate)

DRO

DR1

CkopocTb nepenaym DR2
JaHHbIX

DR3
DR4
DR5
DR6

DR7
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-141 dBm (npw: LoRa, SF12, 125 kHz BW)

0o 500 mBT

25 MBT

N-Type female

KoHourypauwms

JTYM: SF12 / 125
kly

JTYM: SF11 /125
kly

JTYM: SF10 / 125
kly

JIYM: SF9 / 125 k'
JIYM: SF8 / 125 k'L
JIUM: SF7 / 125 kl'y
JIYM: SF7 / 250 kl'y,

FSK: 50 kéut/c

CkopocCTb
nepepayu
OAHHbIX,
é6ut/c

250
440
980
1760
3125
5470
11000

50000

CurHan/wym
(SNR)
MWHMMAJIbHOTO
YPOBHS
Aemonynauum
(nb)

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

-7,5



JanbHOCTb pagnocsa3n B
rOPOACKOM 3aCTpOMKe

JanbHOCTb pagnocsa3n B
Ce/IbCKON MEeCTHOCTU

MoTpebnsiemasd MOLLHOCTb

NuTanHne

Pa3smepbl kopnyca

CTteneHb 3alnThl KopnycCa

KpenneHne

Bera bC / PykoBOACTBO MO 3KCMyaTaLmm

0O 5 KM

0o 15 km
MATAHUE

no 10 Bt
Passive PoE 4,5(+) 7,8(-) 15 Bt
KOPT1YC
192 x 183 x 75

P67

Ha 6anku/MadThbl
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Bera bC / PykoBOACTBO MO 3KCMnnyaTaLlmm '@' BEEE

A B C O 0 K T

BHEWHWN BUA YCTPOWCTBA

basoBasi ctaHums Bera bC BbinyckaeTcs B MPOYHOM KOpMycCe, KOTOPbIM MMeeT CTerneHb
3awmTbl IP67. Ha 3anHen CTeHKe pa3MeLLeHO KpeneHne aas YyCTaHOBKM Ha MayTbl C MOMOLLbIO
MeTalJIMYECKNX XOMYTOB.

P67 o

D) 3
1 — N-KOHHeKTOp A5 BHELWHEN aHTEHHbI 3 — KpernieHme NoL XOMyTbl
2 — repMoBBOJ (MOXeT 6blTb OAMH MW [Ba 4 — KnamaH BEHTWISALMOHHOIO
Ha Kopnyce) oTBepCTUA
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b Bera bC / PykoBOACTBO MO 3KCMyaTaLmm
u A B C O N K0T

5 — KOHTaKT NOAK/OYEHNS 3a3EMNEHUS

Kopnyc oCcHalleH repMOBBOAOM TUNopa3sMmepa M12 kabensa Kpyrnoro cevyeHms @ 5-6 mm.
BHyTpw repmMoBBOAa YCTAHOB/EH YMJIOTHUTENb, OH6ECNEeYMBaOLWNA COBNOLEHNE 3asIBIEHHOWN
CTeneHn 3allinTbl Kopryca YCTPOMCTBA. Takxke YymJIOTHUTENb pacnofiaraeTcsd no nepumeTpy
Koprniyca MexXay [OBYyMsi ero 4actamMu. YpaneHue yrIoTHUTENS MOXeT MpuBeCTU K
MPOHWUKHOBEHUIO BOAbl BHYTPb KOpmyca ©a30BOW CTaHUuK. KnamaH BeHTUASLUMOHHOIO

OTBEPCTUSI BOAOHEMPOHULAEMbIA U CNY>XUT AJ1 BbIPaBHWBAHWS AABNEHUS BO3LyXa BHYTPU
KOpryca 1 CHapy»Xw.

Ha nnaTe 6a30BOM CTaHUMKM pa3MeLLeHbl CPeACTBa YNPaBAeHUS U UHAMKALMK, @ TakkKe
BXO[HbIE U BbIXOAHbIE MHTEPDENCHI.
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Bera bC / PykoBOACTBO MO 3KCMnnyaTaLlmm

PacnonoxeHune anemeHTOB Ha nnate 6a3o0Bon cTaHUuM bC-1.2

6 — pa3bém 8P8C

7 — LONOJIHUTESbHbI

Pa3beM A5 MUTaHUS 11
8 — c/oT ansg micro
SD-kapTbl
12
9 — pasbem ons
NOOKOYEHNS
AHTEHHbI
13
10 — rpynna
NHONMKATOPOB
11 — cepBUCHbIE
P 14
nepekayaTenm
15
12 — mini USB nopT onsg nogkntoveHms K 14 — kHOMKa nepe3arpyskn 6a30BOW
KOMMbIOTEPY CTaHuumM
13 — USB xocT o1a noaxaoyeHus 15 —kHonka 3anycka Web-uHTepdenca
BHELUHWX YCTPOWCTB BS-Dashboard
PeBn3na N2 39 ot 24.03.2026 11



Bera bC / PykoBOACTBO MO 3KCMyaTaLmm

PacnonoxeHue aneMeHTOB Ha rnJiate 6a30BoW cTaHuum bC-2.2

16 — SIM1
17 — pa3bvém 8P8C

18 — pononHUTENbHbLIN
Pa3beM O1s MUTaAHUS

19 — cnoT as19 micro SD-
KapTbl

20 — pa3bem ang
NOAK/TIOYEHUS aHTEHHDI

21 — SIM2

22 - rpynna
NHAMKaTOPOB

23 — CepBUCHbIE
nepekatyaTenm

24 — mini USB nopT 4ng nogktoveHns K

KOMMblOTEPY

25 — USB xoct nad

BHELIHUX YCTPOWNCTB

12

s

'®)

b Eva ®

e

e @

®

17

S2H Pign
k]
o

noaKJItovYeHnA

26 — KHOMKa nepe3arpy3kmn 6a30BOM CTaHLMN

27 —kHonka 3anycka Web-nHtepdenca BS-
Dashboard
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Bera bC / PykoBOACTBO MO 3KCMnnyaTaLlmm (’3\ BEEE

Ba3oBas cTaHLUMS MOAKNOYAETCSH K CETU MHTEPHET 8-XXNJIbHbIM CETEBbIM Kabenem (BnTas
napa), yepe3 pasbém 8P8C Ha nnate. Kabenb MOXeT 6blTb 0O6XaT NO CTaHAapTam T568A u
T568B. KoHTakTbl HymMepytoTcs ¢ 1-ro no 8-1 cnpaBa HaneBo.

LiBeTa yka3aHbl ona kabens T568B:

Homep koHTakTa LiBeT Ha3HauyeHue
1 OpaH>keBo-6€e/bIn CwurHan TD+
2 OpaHxxeBbIi CwurHan TD-
3 3eneHo-6enbin Curnan RD+
4 CuHun [NMuTaHne
5 CuHe-6enbi MuTaHmne
6 3eneHbin Curxan RD-
Vs KopunyHeBo-6enbin 3emnq
8 KopwnyHeBbIn 3emns

Ha nnate mmeeTcs OOMOJIHUTENbHLIA Pa3béM AN MUTaHUS. [1oakno4aTbCa K Hemy
MOXHO TOJIbKO MPU OTKJIKOYEHNM KOHTAKTOB MUTAaHNS B CETEBOM Kabesie, 3TO KOHTaKTbl 4, 5 1
7, 8. lonycTumoe HanpskeHne nutaHus 12-48 B, MuHumMansHasa mowHocTs 10 BT.

PeBun3umsa N2 39 ot 24.03.2026 13



@ Beaa Bera BC / PykoBOACTBO MO 3KCMyaTaumm

CPEACTBA YIMPABJTEHNA — KHOMKW N MEPEKTKOYATEJTN

Ha nnate 6a30BOM CTaHLUKMM pacnonoxeHbl ABe KHomkn. BT1 3anyckaeT Web-uHtepdenc
BS-Dashboard. Mo HaxaTuto Ha RST nponcxoanT MrHOBeHHas nepesarpyska 6a3oBom CTaHLUMN.

Kpome TOro, Ha nJiaTe pacrnosioXeHbl CEPBUCHbIE MNEpeKIoYaTeNn, KoTopble
npenHasHaveHbl 415 Bbibopa Crnocoba 3arpy3km obpasa NPOLWIMBKKN: C BHYTPEHHEN NaMsaTH, C
SD-kapTbl namn Yyepes USB-XOCT ¢ KOMMblOTEPa M MCMNOJb3YIOTCS TOJIbKO B YC/IOBUSIX CepBMCa. B
paboyem pexxmme nepekodaTenn JOMHKHbI ObITb OTKIKOYEHDI.

14 PeBusuma N2 39 o1 24.03.2026



Bera bC / PykoBOACTBO MO 3KCMnnyaTaLlmm @ BEEE

YCTAHOBKA SIM-KAPTHI B 6C-2.2

Ba3zoeas cTaHuusa Bera BC-2.2 nmeet B cBOoéM cocTtaBe moaynb GSM/LTE, koTopbin
yCTaHOBJIEH Ha OCHOBHYIO MAaTy.

YcTtaHoBKY SIM-kapT Heo6xoaMMO NpousBOAUTb NMpU TemMnepaTtype He
HUXXe KOMHaTHOW. Ecnn ycTpomMcTBO HaxoAuMNoCb B YCNOBUSIX HU3KUX
Temnepatyp, TO nepepn ycTtaHoBkon SIM-kapTbl Heo6xopaMmMo
npeaBapuTeibHO BblAepXaTb YCTPOMUCTBO NMpU KOMHaTHOM TeMnepaType
B TeYeHUEe HECKOJIbKUX YaCOB.

PeBun3umsa N2 39 ot 24.03.2026 15



@ BEEE Bera bC / PykoBOACTBO MO 3KCMyaTaLmm

B 6a3oBomn cTaHumm ncnonbsyetca 2 SIM-kapTol dopmaTa nano-SIM. MHezpga ans SIM-
KapT PacnoONOXeHbl Ha BEPXHEN MOBEPXHOCTN MOAYNS.

s
2 " ‘

AU A,
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Bera bC / PykoBOACTBO MO 3KCMnnyaTaLlmm @ BEEE
MHAONKALU WA

Ha nnaTe pacnonoxeHa rpynna CBETOAMOAHbIX WMHAMKATOPOB, CUrHasbl KOTOPbIX
onumcaHbl B Tabnuue Hmke. OHM OToBpaxalT PYHKLUNOHMPOBAHNE TOM MM MHOW CUCTEMbI:
nuTaHue (BKNOYEHO/BBIK/IKOYEHO), BMAMMOCTb CNYTHUKOB GPS, GSM-mopnem
(BKJIOYEH/BbIKNOYEH), GYHKUMOHUPOBaHME MporpaMmbl 06paboTkm curHanoB LoRa (Packet
forwarder 3anyuweH/He 3anyLieH), Hanuume akTMBHOCTKM no Ethernet.

NHankatop LBeTt 3HavyeHue
ETH_LINK 3enéHbiv BcnbixyBaeT — akTUBHOCTbL No Ethernet

He roput — HeT gaHHbiX OoT GPS-nprémHuka
BcribixyBaeT — eCTb LaHHblE, HO OHU He BaNnAHbIE U He

GPS? CunHumn
MOryT ncnonb3oaTtbcsi Packet forwarder
[opnT — MeCcTonoNnoXeHne onpeneneHo
. . [opuT — npunoxkeHne Packet forwarder 3anyweHo
LoRa YKEnTbIn P P yt
He roput — npunoxenune Packet forwarder octaHOBNEHO
. [opuT — GSM-MoAeM BKIIOYEH
GSM 3enéHbin P A .
He roput — GSM-mMopem OTKIIIOYEH
y [opuT — 94p0O onepaumoOHHOM CUCTEMbI 3aMyLLLEHO
PWR KpacHbin P Aap patl yu

He ropnt — nntTaHme 6a30BOM CTaHLMM OTCYTCTBYET

2 hamkaTop GPS oTo6paxaeTt dyHKUMoHMpoBaHue cucTtembl GPS Tonbko npwm 3anylleHHom Packet forwarder (roput
nHankaTop LoRa).
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r—'?‘ Beaa Bera bC / PykoBOACTBO MO 3KCMyaTaLmm
PEKOMEHAOAUWW MO PASMEWEHWIO AHTEHHDbI

AHTEeHHa O6bIYHO MMEET KpernieHnsa Aig YCTaHOBKKM Ha 6anky-mauTy. [ng obecneveHums
MaKCUMasbHOM [anbHOCTU CBSI3W ClefyeT CO6MoAaTh PeKOMeHAAUMM Mo pasMeLLeHUIo
aHTEHHbI:

1. YcTtaHaBnMBaTb aHTEHHY CliefyeT Ha yauue, XenaTeNbHO Ha Kpblwe 34aHug, Ha 5-7
MEeTPOB TMpPEBbLILLAIOWErO MO BbICOTE OKpYyXatolme CTPOeHUs. YCTaHOBKA aHTEHHbl B
NOMELLEHUN 3HAYUTENbHO OCNABNSET YYBCTBUTEIbHOCTb aHTEHHbI.

2. XXenaTtenbHo Ha 30-50 MeTpOB yaanaTb MeCTO YCTAaHOBKM aHTEHHbI OT O60PYA0BaAHMS
onepaTopoOB COTOBOM CBA3U, METAINYECKNX KOHCTPYKLMUIM U MPOYUX MPELMETOB, CO3AAI0LLMX
«PafnNOTEHDY» UM 30HY MOHMKEHHOIrO pagnocurHana. Nocne NnpoBefeHnst BCEX TECTOB MOXHO
NPUGAN3NTL aHTEHHY K OOOPYAOBaHUIO OnepaTtopa COTOBOW CBSI3M, €C/IM KavyeCTBO CBSI3U
yOOBNETBOPUTENBHOE.

3. I"Iperpaﬂ,bl THNa nepnn mn pexkiaMHbIX KOHCprKLI,MVI TaKXXe MOryT yxyauwaTb
PaaAnoOCUrHasl, NosTOMY pEKOMEHAYETCA pa3MeLllaTb aHTEHHY Ha BbICOTE HE MEHEE 3 MEeTPOB
Had NMOBEPXHOCTbIO KPbILWW 30aHUA.

4. ba3oBas CTaHUMA TaKXXe AOJ/HDKHA OblTb YCTaHOBIEHA B HEMOCPEACTBEHHOM 6JIN30CTU
OT aHTEHHbI - Ha AJIMHY KOAKCUaNbHOro NMpoBOAa aHTeHHbl. JJONOSIHUTENIbHOE YyBEeNnYeHmne
OJVHblL  Kabens MexXay aHTEeHHOM W ©6a30BOW CTaHuuen OyaeT npuMBOAMTL K noTepe
4yBCTBUTEIbHOCTU aHTEHHbI.

] Hanpumep, 25 metpos kabena RG-58 ocnabnaiot curHan Ha 140bm, 1. e. ecanm
BelWaTb C MOLWHOCTbIO 14aBbM (25MBT), TO Ha aHTeHHe 6yaeT MOLWHOCTb IMBT

5. CnepyeT yuuTbiBaTb AMarpaMmmy HarmpaBneHHOCTU aHTeHHbl. B ropmsoHTanbHOM
MIOCKOCTU aHTEHHa MMeeT KPYroBylO HamMpaBJE€HHOCTb, HO B BEPTMKaNbHOW HeT. [Mo3ToMy
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Bera bC / PykoBOACTBO MO 3KCMnnyaTaLlmm (’3‘_\ BEEE

HEeNnoCpenCTBEHHO MO aHTEHHOM KaYyeCTBO CBA3M BYAET XyXKe, YeM Ha HEKOTOPOM OTAAJIEHUMU
OT Heé.
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PEKOMEHAOAUWN MO MOHTAXY

Mpn pa3BopayMBaHMM CETU, BKIIOYalOWEN B Cebs 60MbLIOE KOMNYECTBO OKOHEYHbIX
YCTPOMCTB, HEO6XOAMMbBIM 3TAMNOM SBASETCSA BbINOSHEHME PABOT MO PALUONMIAHUPOBAHMIO C
NpoBeAEHNEM HAaTYPHbIX SKCMEPUMEHTOB.

BHUMAHME. 3anpelieHo BKatoYaTb 6a30BYIO CTaHUUIO 6€3 NOAKIIOYEHHOMN
K Heii LORaWAN® aHTeHHbl, 3TO MOXeT MpUBECTM K Bbixoay 6asoBoiu
CTaHLUMU U3 CTPOS.

[ns ocyuwecTBneHnss MOHTa>ka MOHaLOOUTCS:

@ OTBepTKa KpecToBas 4s19 C60pKM 6a30BOM CTaHLUMK;

@ MeTanIn4yeckme CTHKKN N MHCTPYMEHT A5 HUX;

@ KyCayku 4ns NpOBOAA;

@ Habop MHCTPYMEHTOB AN O6XMMa Kabens (CTpunnep, KpMMmnep, Tectep BUTOM
napsbl, KONMA4YOK, KOHHEKTOP);

@ KAKYU AN MOHTaXa aHTEHHbI;

@ HOYTOYK.

[MowaroBbii MOHTaX BbIrSOUT cneayrumnm O6pa3OMZ

1. HacTtpowka 6a30BOM CTaHUMW (CM. PYKOBOACTBO MO pPa3BOPaYMBaHUIO CeTU) — Kak
npaBuo, BbiMONAHAETCs B oduce.

2. OnpepeneHune ny4vwnx MecT /19 MOHTaXka Ha O6beKTe C MOMOLLbIO TecTepa CeTU —
npoBeneHMe NpeaBapuTebHbIX PaboT NO paanonIaHUPOBAHMIO.

3. PasmeweHne M MOHTa)K aHTeHHbl. [l KayeCTBEHHOro npuema CUrHana BaXKHO
NPaBUIbHO PAa3MeCTUTb aHTEHHY 6a30BOM CTaHLUMN.

4. TloakntouyeHue kabens ot POE-mHxekTopa K 6a30BOM CTaHUMW. [N 3TOro ero Hy>HO
NpoAeTb YepEe3 repMOBBO/, KOPMyCa, a 3aTemM o6xaTb Ethernet KOHHEKTOPOM.
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12345678

Pa3melLeHne 6a30BON CTaHLMM HA MayTe C MOMOLLbIO METAIMYECKMNX CTXKEK.
[Mopava nuTaHMsa Ha POE-MHXeKTOP.

C nomMoLbto HOYyT6OYKa y6eanTbCsl, YUTO YCTPOMCTBO YCMNELWHO NepefaeT AaHHbIEe.
YCTaHOBKa W KperjieHMe KpbIWKM 6a3oBOM CTaHUMKM MOCPEACTBOM BWUHTOB,
YCTaHOBKa CUJIMKOHOBbIX 3arfyLUeK, NAYLLMX B KOMIIEKTE.

® N o v
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BEEE Bera bC / PykoBOACTBO MO 3KCMyaTaLmm

BHUMAHMUE. Ycunme 3aTsaXKKM BUHTOB He AOMKHO npesbiwaTtbh 0.8 Hm.
MpeBbileHNE ycuans 3aTHKKU MOXXET MPMBECTM K MOJIOMKe Kopryca U
notepe repMeTUYHOCTHU
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PEKOMEHAOAUWWN MO TEXHUWYECKOMY OBCJTYXXUBAHUIO

[na npenynpexaeHuns oTKazoB 060pyAOBaHUS BO BPEMS IKCM/yaTalUMN PEKOMEHLYETCS
NPOBOANTb MEPUOANYECKOE TexHMYecKoe obcnyxmeaHue (TO) 6a3oBon cTaHuuu. [Nepmnop
O6CNYXXMBAHUA YCTaHABAMBAETCS B 3aBUCUMMOCTM OT YC/IOBUW 3KCMAyaTauMM U MOXET
COCTaBNATb OT 6 4O 24 MecsLEB.

MepeyeHb BO3IMOXHbIX PABOT MPU OCYLLLECTBAEHUM TEXHUYECKOTO O6CYXNBAHUS:

[MpoBepKa paboyero COCTOAHMS 6a30BOW CTaHLMMN.

YCcTaHOBKa OOGHOBJIEHU.

OunCTKa BHELIHMX N1IEMEHTOB OT MblJIN.

Ob6cnymBaHMe  KpernaeHUn, BHELWHMX MOHTAXXHbIX MPOBOAOB, KOHTAKTHbIX
COeVNHEHUN.

5. lNpoBepka paboyero coctossHms PoE-mHxekTopa.

>N

PekomMmeHOyeMbIi NMOPSAAOK MPOBEAEHUS KaAOro BuAa paboT npuBeneH B Tabauue

HUKE.
BcnomoraTenbHbie
Bupn TO martepualbl U Mopsinok nposeneHuns TO
WHCTPYMEHTbI
Mposepka pabouero ® oOTBEpTKa 1. TMpoussecTn pa3bopky Kopryca
COCTOSIHUST  6a30BOW 6a30BOM CTaHLMN, CHATb KPbILLKY
KpecToBas /g COOpKMU
CTaHuMmn B} 2. Y6eomTbCcs, 4TO BCE CBETOAMOAbI
6330BOV CTaHLMK. 3 rpynnbl WHONKATOPOB
coctoaHus bC ceTaTcs cornacHo
Tabaunue

3. YCTaHOBUTb KpbIWKY Ha MEeCTO,
ocylecTeuTb c6opky BC
YcTaHoOBKa ® HOYT6YK. 1. TloaknounTbes K 6a3oBom
OBHOBNEHUI CTaHuuun yepe3s Web-nHtepdenc
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OuncTka BHELLUHMX
3/IEMEHTOB OT MblU

O6cnymBaHue
KpenneHun

O6cnyxuBaHue
BHELLIHMX MOHTaXHbIX
NPOBOLOB,
KOHTaKTHbIX
CoeaVHEHUN

24

® candeTka n3
MUKPODUOPBDI.

© MeTa/mmvyeckue
CTAXKM N UHCTPYMEHT
Ang HUX;

@ KJIOo4Mn an4d
MOHTa>a aHTEHHbI.

® OTBepTKa
KpecToBas Oasi COOpPKM
6a30BOM CTaHLWMK;

® W30JIEHTa,

@ repMOBBOAbI,
npoBoAa W Kabenm Ha
3aMeHy;

® WHCTPYMEHT 4on4
OBOXUMKU Kabens.

=

Bera bC / PykoBOACTBO MO 3KCMyaTaLmm

MpoBepuTb HanMume OBGHOBAEHUS

(BOCKAMLATENbHbIM  3HaK BO3Ne
pasgena «O6 yCcTponcTee»)
O6HoBUTL 1O

O6ecTtountb BC

[MpoTepeTb  Hapy)XHble  4acTu
kopnyca bC BnaXxHOM TKaHbLO
[MpoTepeTb PoE-nHxekTop

BNIAXXHOM TKaHbIO

[MpoTepeTb aHTEeHHY

AKKypaTHO NnpPOBEPUTL
HaLEXHOCTb KpenneHuss 6a3oBOM
CTaHuuM

Mpy Heo6XOAMMOCTU MOATAHYTb
BMHTbI UM 3aMEHUTb CTSHKKM
[MpoBepUTb HaOEXHOCTb
KpernjeHus aHTEHHDbI

OcCMOTpeTb BHELWHME MOHTaXHble
nposoga bC, aHTeHHbl M PoE-
MHXXEKTopa Ha Hanuumne
NOTEPTOCTEN N MOBPEXAEHUN
Mpn HEeoB6XoOMMOCTU 3aMeHUTb
NpoBoAa WM BbINOJHUTb PEMOHT
N30n9Umnmn

Y6eamTbcs, 4YTO  KOHTAKTHblE
COoeOVHEHMs OepXaTcs NNOTHO
Y6enomTbcs, 4TO  repMOBBO.DbI
MCNPaBHbI, @ YIIOTHUTENb Len
Mpn HEeobXoAMMOCTM 3aMeHUTb
repMOBBO/bI

PeBun3unsa Ne 39 ot 24.03.2026



Bera bC / PykoBOACTBO MO 3KCMnnyaTaLlmm

[MpoBepka paboyero
COCTOSHMUS PoE-
NHXXeKTOopa

PeBun3umsa N2 39 ot 24.03.2026

@

MYJIbTUMETP.

no

Y6eantbcs, 4TO mHamkatop PoE-
MHXXEKTOpa CBETUTCS  3eN1I€HbIM
CBETOM

OTkntounTb Kabenb Ethernet
3mepuTb MYJIbTUMETPOM
HanpsHkeHMe Ha BbIXOAaX MUTaHUS
PoE-umHxekTOpa

Y6eamTbCsd, U4TO  HanpshkeHue
cocTtaBndeT48B+ 1B
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A B C O N K0T

3AMYCK MHTEP®ENCA — HAYANO PABOTDI

MporpammHoe obecnedyeHmne Web-nHtepdernca COCTOUT U3 ABYX YaCTeN:

1. CepBepHoe APl «BS-Dashboard», koTopoe B 3aBUCMMOCTU OT MPUHATbIX AAHHbIX —
nepenaéT AaHHble TEKYLMX HAaCTpoekK, MHbopMaumio 06 YyCTPOMNCTBE, a TakKXKe MPUHUMAET U
COXpaHsieT Ha YCTpOMCTBe HOBble HacTponku. APl «BS-Dashboard» no ymonyaHmio 4OCTynHO
Ha nopTe 3001.

2. KnueHTckoe 6pay3epHoe npunoxeHue, paboTatouwee C cepBepHbiM APl «BS-
Dashboard», — npepHa3HayeHO [N19 BM3yaJbHOTO OTO6PAXEHUs [aHHbIX, Banngalnm
M3MEHEHNM N OTNPABKM M3MEHEHHbIX HACTPOEK A1 COXPAHEHWNS Ha YCTPOMCTBE. KnneHTckoe
6pay3epHoe NpuioxeHne [ocTynHo Ha nopTte 80.

Mo ymonyaHuto 3anyck «BS-Dashboard» ocyuwectBnsgeTca Haxatmem kHomku BT1 Ha
nnate 6a3oBOM CTaHUMW. DTO MOXET OblTb M3MEHEHO B HacTpowKkax. [locne yaepxvBaHus
KHOMKM B HA)XaTOM COCTOSIHUM 6onee 6 CeKyH[ HayHeTcs 3amnycK, KOTOPbIM MOXeT
NPOLOMKATLCS OAHY-ABE MUHYTbI B 3aBUCUMOCTU OT 3arpy>XXeHHOCTN YCTPOMCTBA.

Ona BxoOa B KIMEHTCKOE BEG-MPUIOKEHME MOHanoomTca IP-agpec 6a30BOM CTaHUMMN.
Y3HaTb €ro MOXHO C TMOMOLWb TEPMUHANBHOM MNpOorpaMmbl  (Hanpumep, CBOGOAHO
pacnpocTpaHsemon PuTTY). B pa3gene 5 noapo6bHO onmcaHo, Kak MoAKNKOUYMTLCA K 6a30BOM
CTaHUMW TEPMUHANBHOW NPOrpaMmMon. B OkHe TepMWHaNIbHOM NMPOrpamMmmbl cliefyeT BBECTU
KomMaHzy ifconfig.
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Tenepb HYXXHO OTKPbITb OKHO 6pay3epa u BBeCTU IP-agpec B agpecHyto CTpoky. Ecnum
cepeep «BS-Dashboard» ycnewHo 3anylleH, MoOsfBUTCA CTpaHWLA BXOAAa B KJIMEHTCKOEe
npunoxeHne Web-nHtepdenca.

o Ecan nopknioueHme kK Web-uHtepdency oTcyTCTBYeT, U CTpaHMUa BXOA4a He
U nosiBnseTcs, K IP-agpecy 6a3oBoin CTaHUUM B aApeCHON CTPOKe HEO6XOaMMO
no6asntb nopt 80.
Boirnagetb 310 6yaeT, Hanpumep, Tak: http://192.168.1.228:80
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5 O
Base station

C 1t A Hezawy o ki | % OKHO B PEXMME MHKOMHMUTO

RUEN

ABTOpM3aLNA

Noruy:

Mapone:

Boiitn

Mocne BBOJA JIOTMHA M Mapona 6a30BOM CTaHUUKM (MO yMonvaHuto root/temppwd mnm
admin/admin) noaenseTcsa cTpaHuua Web-nHtepderica 6a3oBon CTaHLMW.

B BepxHer 4YaCcTu CTpaHWLbl Ha3BaHWE pasfena MeHIo, B KOTOPOM Bbl HaxoguTeCh B
LAHHbIA MOMEHT.
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= basoasg cTaHUUA RU EN

&) 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 NO HaXaTUIO Ha KHOMKY, TO MNpW nepesarnycke
0a30BOM CTaHUMM OH CHOBA CTaHeT HenocTyneH. YTobbl Web-uHTepdenc Bcerpa 6bin
LOCTYMeH, HY>XHO W3MEHUTb HACTPOWKMK 3arnycka cepsepa. [ng 3TOro nepenTtun B MeHIO
«HacTtporku», 3aTemM «HacTpomkm mMmeHepkepa» n B none «Metop 3anycka “BS-Dashboard”
cepBepa» U3MEHWUTb 3HaYeHNEe Ha «[1OCTOSHHO BK/IOYEH». [Tocne 3TOro 06sa3aTeNbHO HaXaTb
KHOMKY «COXpaHUTb», YTO6bI MapaMeTpbl HACTPOMKN OTMPABUANCE Ha OA30BYIO CTaHLUMIO.
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Hactpoiikn GPS ans
LoRa

Jpyrue HacTpoiKn
LoRa

Jlorm LoRa
HacTtpoiiku LTE
CeTeBble HACTPOWKK

06 ycTpoiicTee

£ lenctemna

Pewmm skcnepra: [

30

MoaTeepAMTE HOBLIA NApoNb | |

CoxpaHuTe

HacTpolky meHeoxepa «

w A B C O N KO T
RU EN
ffa\\ 533OBaF| CTaHUWMA —
) Gateway ID: AA555A0000000000
Hactpoiikun HacTtpoitkm
NoaKNIKYEHKWA K
cepacey LoRaAN Cmena napond WEB-uHTepdeiica:
HacTpoiiku TekylWHit naponk [ A]
4YacTOTHOrO nNnaHa
LoRa Hoewlid naponk [ A]

HacTpolikn o6HOBNEHWA:

WHTepBan npoBepky | 1440 |
OBHOBAEHWIA (MUHYTLI) :

[pyrve HacTponkKM MeHeqKepa:

MeTon 3anycka "BS-Dashboard” [ MoCTOAHHO BRIIOUEH v] [i]
cepeepa

YpoeeHb NOrmMpoBaHMA | MHGOPMALMOHHEI (peKc v| o

OTMEHa

—  Hactpoikn "BS-Dashboard” «

[NaBHble 0OCO6EHHOCTU PaboTbl ¢ Web-nHTepdencom:

1. Ecam Bbl 4YTO-TO MeHsieTe B KaKOM-IMO6O M3 MEHIO, a MOTOM nepexognTte B
cnegywouiee, 3T U3MEHEHNA COXPaHAKOTCA B KIAMEHTE, HO HE COXPaHAKTCA Ha
6a30BOM CTaHL MW, NMEn 3TOM NOABNIAETCA 3HAYOK PEeAaKTUPOBaHUA B 6N10Ke MEeHIo, rae
OCTa/IMCb HECOXPaHEHHbIE N3MEHEHNS.
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HacTpoiku nogrumoyeqns K cepeepy LoRaWAN

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. YTO6bI M3MEHEHUS HAaCTPOEK NPUMEHUIUCE Ha 6A30BOM CTaHUMM BCerga TpebyeTtcs
HaXXaTb KHOMKY «COXpaHUTb».

3. Ecnn HaxaTb KHOMKy «[lepe3anpocuTb 3TU HACTPOMKU», TO BCE HECOXPAHEHHbIE
N3MeHeHNs 6yayT yTePSHbI.

4. KHonkn «CoxpaHuTb» U «llepe3anpoCuTb HACTPOMKM» OTHOCATCA TOJNIbLKO K TOM
rpynre napameTposB, MO KOTOPOW OHW HEMOCPEACTBEHHO HAaXOAATCS.

5. Pexunm «3kcnepT» MO3BONSET YBUAETb AOMOJIHUTE/bHbIE HACTPOMKM B pasfgenax
MeHI0 «4acToTHble NaHbl», «HacTponkm LTE», « CeTeBble HAaCTPOMKM», «<HaCTpOMNKm»
(Tonbko noagpasnen «HacTponkn MeHemxkepa») n «1encTBma».
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OBHOB/NEHWE BEB-MHTEP®ENCA BEA3OBOW CTAHL UM

Bera bC / PykoBOACTBO MO 3KCnayaTaumm

Mpy HANNYMKM aKTyanbHbIX OGHOBNEHWI MPOrPaMMHOro obecrneyeHns HanpoTUB pa3aena
«O6 ycTpomncTBe» byneT OTO6paxXaTbCs MKOHKA BOCKAMLATENbHOIO 3Haka. B Takom cnyvae

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

(o Baszosasa cTaHUMs
—) Gateway ID: AAS55A0000000000

RU EN

BeiaTi [

HacTpofkm
NCIRMOHEHAR K
cepaepy LoRaWAN

HacTpodm
HACTOTHOND NNaHa

LoRa

HacTpo#sm GPS nna
LoRa

JpyTHe HACT ORI
LoRa

Norw LoRa

HacTpo#sm LTE

CeTeane HACTPORKA

# Hacrpodxm

& [NescTams

Pewim skcnepTa: |

32

ObLan MHGopMaLMA 0B yCTpoHCTEE:

Gateway 1D AASS5A0000000000
Mofenb YETPORETEA BS-22
MevarHan nnata 06
JlaTa NpoUIB0aCTES 07.09.2022
GMSS Monyns Ublox EVA MEM
GEM mogyne SIMCom ATETZE
Moaaepsxa LTE Ecte
Packet forwarder:
Bepcoua 401
OC ycTpoicTea:
Ten Linux
ApxuTexTypa arm
Bepcwua pennza 5.4 24-2 1 5+gbabac008e5ct

CepeepHoe npunoxerHue GUI yeTpoRcTEa!

Bepcua 5081091
Beptua mexHenwepa 024
MNpoussoguTents:
Hazpamwe Bera AScomoT
Anpec Poccua, ropon Hosocweupok, ynuua BonswesmcTesan-1194
Te A +7(283)206-41-35, +7(383)266-T0-00
NocTynsa Wosas Bepcua; Monpagneda npobepsa prod info, NycTos Hasesnse G Teneps He CHMTIsTCR £ ChHROENTE

HCTHHEGM (2022-0%-08T 084508 000+07:00)
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MNOAK/KOYEHUE BA3OBOW CTAHLMWN K KOMMbBIOTEPY — HAYATO PABOTHI

OcyLwecTBUTb NOoAKMOYEHME K 6A30BOW CTaHUMM BO3MOXHO, HanpumMep, C MOMOLLbIO
CBOOGOAHO PacnpoOCTPaHAEMON TeEPMMHANbHOM Nporpammbl PUTTY. B Takom cnydvae ecTb OBa
crnocoba NogKItoYeHUs K 6a30BOM CTaHUMKW — NPW HEMOCPeACTBEHHOM nogkntovyeHumn no USB
WM yaaneHHo no SSH.

1. TMogknouveHne no USB

Mpn nogkntoyeHun no USB  HeobxoaMmo coeauHuUTb 6a30BYtO0  CTaHUMIO C
MEepPCOHaNbHbIM KOMMbIOTEPOM Kabenem cC pasbeMoM mini-USB.  [lanee Heob6xoanMmMo
OCYLLEeCTBUTb MNOAK/OYeHMe K BUpTyanbHOMYy COM-nopTy, 419 3TOrO HYXHO YCTaHOBMUTb
apaneep gnsg MCP2200 nnn CP210x, B 3aBUCMMOCTM OT yCTaHOBNeHHOro USB-nopTa Ha nnaTe
KOHKPETHOro ycTpowmcTsa. [locne yCTaHOBKM HYXXHOroO ApawvBepa B AMcCrieTyepe yCTPOMUCTB
noseatca «Moptbl (COM un LPT)».

B cnncke noptoB Heobxoammo HanTm USB Serial Port n nocmoTtpeTb ero Homep.
a4 15" Mopten (COM u LPT)
- LJE STMicroelectronics Virtual COM Port (COMS)

Mocne aToro oTKpbITb Nporpammy PUuTTY, BbibpaTh cnoco6 nogkatodenus Serial, w
BBECTM HOMep BupTyanbHoro COM-nopTa 6a30BOM CTaHUMM M ckopocTb (115200) B
COOTBETCTBYIOLME NONS.
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ﬁ PuTTY Configuration @
Category:

- Session Basic options for your PuT T session |
I:I TE"" E_Eglging Specify the destination you want to connect to
T Emina Serial line Speed

- Keyboard

. Bell CoOM33 115200

- Features Connection type:
= Window (T Raw () Telnet () Rlogin @) 55H | @ Serial

ﬂppea@nce Load. save or delete a stored session

- Behaviour

. Tranelation Saved Sessions

- Selection

- Colours :

Default Settings

[=- Connection cubie Load

F'Jugin

- 55H

- Senial Close window on exdt:

(I Mways () Mever @ Only on clean exit
About Cpen ] [ Cancel

Mocne vero HaxaTb Open.

2. lMopknoyeHne no SSH
Mpu nogkmoveHmnn no SSH HemocpeaCTBEHHOE MOAK/MOYEHME K BA30BOM CTaHUMKN HE

TpebyeTcs. B ananoroBom okHe PUTTY HeOOXoAMMO BbibpaTb CNOCO6 nonknoyveHus SSH u
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BBeCTU IP-agpec yctponcTtea u nopt 22. 1o ymon4yaHuio yCTponcTBO nosyvaeT IP-agpec no
DHCP npw nogkntodyeHmnn no Ethernet.

@ PuTTY Configuration 3
Categony:
=) Session Basic options for your PUTTY session
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 j@ SSH | ) Seral
ﬂppea@nce Load, save or delete a stored session
- Behaviour
- Translation Saved Sessions
- Selection
- Colours .
Default Settings
= Connection cubie Lo
- Proxy
- Rlagin
[+-55H
-+ Senal Close window on ext:
() Mways () MNever @ Only on clean exit
About [ Cpen ] [ Cancel

Mocne vero HaxaTb Open.

[Mocne noakato4eHns K 6a3oBOM CTaHUMKM CNOCO60M 1 nnun 2 NOSIBUTCS OKHO TEPMUHanNa
PUuTTY, roe Hy>XHO BBECTM NIOTMH W Naposib. [10 yMOnYaHWIO Ang NOAKIOYEHUS K 6a30BOM
CTaHUMM UCMONb3yeTcs JIOrMH root n napons temppwd (Npy BBOAE MNaposis CUMBOJbI
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)
J A B C O N K0T

oTob6parkaTbCs He 6yayT). [Mpn NepBOM MOAKIOYEHNN PEKOMEHAYETCA U3MEHUTbL NAapOsb 415
MHAMBUIOYANbHOrO 4OCTYNa.

Mo ymonyaHuio nonb3oBaTesNo ¢ npasaMmu root Bxoa no ssh 3anpelueH, B
CBSI3N C YeM, BxoA No ssh Heo6xoauMO BbINONIHATbL NOA NOJIb3OBaTeNlEM
admin, naponb ocTaeTcsl CTaHOAPTHbIM.

EF COM156 - PuTTY - O e

Tenepb MOXXHO NPOU3BOANTb HACTPOWKM.
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PABOTA C ®ANJTIOM HACTPOEK

[Mporpamma Packet forwarder 3anyckaeTcs aBTOMaTUYECKM NPU CTapTe CUCTeMbl. [lepen
TeM, KaK HacTpauBaTb 6A30BYIO CTAHLUMIO B PYYHOM PEXMME, HY)XXHO 3aBeplnTb npouecc
Packet forwarder, HabpaB KOMaHAYy:

systemctl stop lora_pkt_fwd

EF COM156 - PuTTY - O *

@Pann HacTpoek global_conf.json HaxoauTca B ampektopun cd /etc/LoRa/ n moxeTt
copepXaTb HACTPOMKM YaCTOTHOIO nnaHa, |ID 6a3oBon ctaHumm, IP-agpec n nopTbl cepBepa.

Ons n3MeHeHns HaCTpOeK HeO6XOAMMO B TEPMUHANE HabpaTb KOMaHAy, COAEPXKALLYO
HY>XHbIM dann HaCTPOeEK.

[Mocne coBepLueHUst BCEX U3MEHEHUN HEOOXOAMMO BBECTU KOMaHAY:

systemctl start lora_pkt_fwd

EF COM156 - PuTTY - O x

pkt_fwd

Mocne yero npouecc Packet forwarder 6yneT 3anyweH ¢ HOBbIMM HACTPOMKaAMMU.

Ona nopknoyeHMs 6a3oBOM CTaHUUM K cCepBepy Heob6xoauMmo
ucnonb3zoBatb UDP-nopT, nponucaHHbIA B KOHPUTypauMOHHOM danne
cepBepa. Ha 6a3oBoil cTaHLUMM HaAacTpOMKa NOPTOB HaxoauTcs B ¢anne
global_conf.json
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B panne global_conf.json HacTponkn UDP-nopTta HaxoaaTcs B pasaene gateway_conf,
napameTpsbl server_port_up u 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 [ Writelut 2 : rev Pag r Pos
B Exit Bl Juztify eve Iz K Hext Page I o 0 Ape A

[ns KOPPEKTHOM CBA3M C CEPBEPOM CneayeT yoeamTbcs, YTo 3T napameTpbl UDP-
nopTa COOTBETCTBYIOT MPOMNMCAHHbIM B KOHPUIypauMOHHOM danne cepBepa (nogpobHee CMm.
«PykoBoacteo gns IOT Vega Server»).

YT06bI 3aMeHNTb dann KOHGUrypauum (Hanpumep, 4N CMeHbl YaCTOTHOIO MaaHa)
cnenymTe MHCTPYKUMKN HUXE:

1. [MepenTn B KaTasior C NpMMepamm KOHOUTypaLMOHHbIX GarsioB KOMaHLOW:
cd /etc/LoRa/
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2. Ecnun B yKazaHHOW AMPEKTOPUM OTCYTCTBYET dani C HEOHXOAMMbBIM YaCTOTHbIM
MJaHOM, TO 3arpy3mTb ero n3 FTP-xpaHuamia ¢ TOMOLLbIO KOMaHAb! (MpUMep ANns 4aCTOTHOrO
nnaHa RU868).

Ona BC-1.2:

wget
ftp://lora_guestvnm\$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_guestvnm\$4JHW@178.208.75.230:21/BS_x.2/rev.6/BS_2.2_rev.6/global_conf
_RUB868.json

3. CpoenaTtb KONUo ckavYaHHOro darna (B Hawem npumepe 3710 global_conf_RU868.
json) c HoBbIM MMeHeM global_conf.json komaHaoM:
cp RU868_global_conf.json global_conf.json

4. OTkpbITb Pann global_conf.json komaHOoOW:
nano LoRa/global_conf.json
M BNMCAaTb 3HAYEeHMs NapamMeTpoB ‘gateway_ID", “server_address”, “serv_port_up”, *
serv_port_down”, nocne 4yero COXpaHuUTb 1 3aKpbITb Gan.

MapameTp gateway_ID dopmupyetca nz MAC-agpeca 6a3oBOM CTaHUMM U Habopa
cumBosioB “FFFE". Hanpumep:
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Bera bC / PykoBOACTBO MO 3KCMyaTaLmm

Ons Toro, utobbl yaHatb MAC-agpec yCTPOMCTBA, HEOHXOAMMO BBECTU KOMaHAY:
ifconfig

1400 .
MAC-agpec B npumepe: 98:F0:7B:A7:55:58.
3ameHa MAC-agpeca ocyLecTBASIeTCS BPYYHYIO UM NOCPeACTBOM CKpUMTA.
Onga Toro, 4tobbl 3ameHnTb MAC-agpec BpyuHyto, Heob6xoammo ckonmposas MAC-
agapec yoannmTb CUMBOJIbI " M MOMECTUTb B LLEHTP CTPOKK CMMBObI “FFFE”
[Mpumep rotosoro gateway_ID: 98F07BFFFEA75558

[ns Toro, 4tobbl caenatbh 3TO NOCPEACTBOM CKPUMTA, HEOOGXOAMMO BbINOJIHUTH
KoMaHAy update_gwid.sh

EF COM156 - PuTTY - O *

5. Mepe3anycTnTb 6a30BYIO CTAHLMIO KOMaHAOM: reboot
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HACTPOWKA CTATUYECKOTO IP AN BA3OBOW CTAHUUU

HacTpomnka cTatudeckoro |P BbIMOMHSETCS C MOMOLUWbIO TEPMUHAIbHOW MPOrpamMmbl
cnenyoLwmmMm o6pasom:

1. TlNocne nogkntoyeHns K 6a30BOW CTaHUMKM B OKHe TepmuHana PuTTY Hy>HO BBeCTU

NOTVH U Napofib.
2. OTkpbiTb pann nano /etc/systemd/network/80-wired.network - B 3TOM danne

HEeO6XOAMMO BHECTU N3MEHEHMUS.

COMT156 - PuTTY — O e

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

[ BO-wired.network —- 13 lines ]
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3. A MUMEeHHO BOT 3TWN CTPOKM:

4. [Ing paboTbl B peXumMe CTaTnyeckoro |P, 3aKkoMMeHTUpoBaTb 2 CTPOKY.
5. PackoMMeHTMpoOBaTb CTPOKM 3-5, a TakXe ykasaTb CBOW MapameTpbl address,

netmask n gateway - pe3ynbTaT Ha CKPUHLLIOTE HMXKe (HO Apyrie 3HaYeH s alpecoB):
- o X

Modified ~

EF COM156 - PuTTY
[1/11] feto/systemd/network/80-wired.network

b= ES T

B naHHOM npuMmepe nokKasaHa YCTaHOBKa CTaTU4eCKOoro IP-ap,peca

192.168.1.1 v wnio3a 192.168.1.0
3TW 3HaYeHUs cneayeT U3SMEHUTb Ha Apyrue, Heo6xoaumble As Ballero

KOHKPEeTHOro ciy4vasa
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6. HabpaTb reboot B KOMaHOHOM CTPOKe 415 nepe3arpy3km 6a30BOM CTaHLUMKN C HOBbIMU
HaCTPOWKaMM.
7. Tlepexopn 06paTHO OCYLLECTBASETCS aHANOrMYHO.
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HACTPOWKA BC-2.2 419 PABOTbI MO LTE

HacTtpowka 6a3oBon ctaHuum bC-2.2 nnga pa6otbl No LTE ¢ nomMouwpio TepMUHaNbHOM
NPOrpamMmbl OCYLLECTBASETCH AN Kaxaon SIM-kapTbl OTAENBHO:

Ybeontbcs, 4TO B dpamnax nano providerl-connect-chat n nano provider2-connect-
chat, Haxoadgwmxca no nytu cd /etc/ppp/ NpUCyTCTBYIOT CTPOKM, MOAYEPKHYTbIE€ KPACHbIM:

COM?156 - PuTTY - O X

GHNU nano 4.4 providerZ2-connect-chat ~
3 MOOEM ¥ OpOBaND
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Bera 6C / PykoBOACTBO MO 3KCMyaTaUmm
rae “internetmegafon.ru” 31o APN cOTOBOro onepatopa, KOTOPbIA HYXXHO MOMEHSATH B

cootBeTcTBMM C APN ncnonb3yemoro onepatopa.

B naHHOM npumepe nokasaHa HacTtpomka LTE anga onepaTtopa Mera¢oH
OTM 3HayYeHus cnepyeT U3IMEHUTb Ha Apyrue, Heo6xopumMble ANS Bawlero

KOHKpPEeTHOro cny4as

MiMa nonb3oBaTens M Mapoib MNponuchiBatoTcs B dane nano pap-secrets,

pacrnonoxeHHoM no nyTun cd /etc/ppp/

COM?156 - PuTTY
Dap-SEecCrets ~

GHU nmano 4.4

['ne beeline — nornH, 66666 — Nnaponsb.
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Monsi Password n Username HeNb3g OCTaBASATb MYCTbIMU, €CAN 3TU NapamMeTpbl
HEe WCMONb3YIOTCS COTOBbIM OMEPATOPOM, TO MOXHO HanucaTb internet B
o6ounx nonax

basoBble ctaHumn bC-2.2 nepekntovatotcsa ¢ Ethernet Ha LTE n o6paTHO
aBTOMaTU4YeCKMU

Mpn ogHOBpEMEHHOM MUCMNONb30OBaHUM ABYX KaHanoB cBa3n Ethernet n LTE
cnepyeT MOMHUTb, YTO NMPUOPUTET NpU Nepeaade AaHHbIX umeeT Ethernet, a
LTE ncnonb3lyeTcs Kak pe3epBHbI BAPUAHT NPU HEBO3MOXXHOCTU CBSA3aTbCS C
cepBepoM 4epes Ethernet

PekomeHaaumm ong 6a3oBbix CTaHLUWM, UCNOAb3ytowmx 6enbin 1P, cM. panee.
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Bera bC / PykoBOACTBO MO 3KCMnnyaTaLlmm

PEKOMEHAOAUWW MPU NCMNMOJIb3BOBAHUWN BC B CETW C BEJIbIM |P

B cnyvae, ecnu BC wucnonb3yetcs B cetun C 6enbiMm IP, pekomeHayeTcs WM3MEeHUTb
CTaHOapTHble HOMepa MOpPTOB Ssh Ha apyrne. 2TO cnefyeT NpUHMMaTh BO BHUMAaHUeE Mpu
npob6poce NopToB. [locnenoBaTeNbHOCTb AENCTBMIN AN USMEHEHUS nNopTa dropbear Ha camowm

BC onmncaHa HMXe.

YT106bI UI3BMEHUTbL NOPT SSh:

1. B KOMaHAHOM CTpOKe TEPMUHAJIbBHOW MPOrpamMmbl BBECTHU
nano /lib/systemd/system/dropbear.socket
2. OTkpbITb dann nano /lib/systemd/system/dropbear.socket

BB COMI56 - PuTTY - O x
flib/systemd/system/dropbear. socket

GNU nano 4.4

3. Hantn cTtpoky ListenStream=27 n naMeHUTb CTaHAAPTHbLIN NOPT «27/» Ha OPYrown,

nocne 4ero COXpaHuTb pann.
4. Hanee BbInonHUTH KOMaHAy systemctl daemon-reload 1 nepesanyck

systemctl restart dropbear.socket
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B 6a3oBow ctaHumnu npucytcteyeT OpenVPN-knneHT. Hactporka VPN-coeanHeHuin
BbIMNOJIHAETCS COMNacHO AOKYMeHTaunm pa3paboTtyumka gaHHoro MO.
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OBLWME PEKOMEHOALINU

Mepen Havanom pabotbl ¢ Bera BC HeO6XOOAMMO O3HAKOMWUTbLCA C  JaHHbIM
PyKoBOACTBOM MO 3KCryaTauum (nanee — PykoBoacCTBO).

[laHHOE YCTPOMCTBO NMpeaHa3HavyeHo ass pa3sopadnBaHma cet LoRaWAN® Ha yacToTax
AvanasoHa 863-870 Ml'u. icnonb3oBaHMe YCTPOMCTBA B LIENSAX, OTIMYAIOLWMXCS OT YKa3aHHbIX
B JAaHHOM PYKOBOACTBE, ABNSETCS HapylleHMeM MnpaBui 3KCrlyaTauuu. [lpousBoauTtenb He
HeceT OTBETCTBEHHOCTM 3a JIobon yulepd, BO3HMKWIMA B pe3ysibTaTe UCMNOJIb30BaHWUS
YCTPOWCTBA HE MO Ha3HaY€HMIO.

2kcnnyaTaumsa yctponcTea Bera BC goskHa oCywecTBASTLCS O6YYEHHBIM NMLIOM (MO
FOCT IEC 62368-1).

. He npeaHasHa4yeHO AJi1 UCnojib3oBaHNA A€TbMU N B NOMELLEeHUAX,
J rgpe MmorytT HaxoguTtbCsa AeTU

3anpeLleHbl CAaMOCTOATE/IbHbIA PEMOHT NPU60pPa NN BHECEHME NU3SMEHEHUN
B ero KOHCTPYKLUMIO, a TaKXe YCTaHOBKa J060ro nporpaMmMHoOro
obecneyeHus, Kpome MporpaMmMHoOro obecnevyeHus MOCTaBASEMOro
npousBoguTenem

HeﬂpOd)eCCMOHaﬂbHO BbINMOJIHEHHAA PEMOHTHaAaA pa60Ta min  yCTaHOBJIEHHOE
CTOpPOHHEE MNMPOrpaMmMHoOE obecnevyeHmne MOTYyT NpMnBECTU K NOJIOMKE npm6opa, TPpaBMaM "
noBpeXXaeH1o NMyLLLEeCTBa.
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npOM3BOAMTenb He HeceT OTBeTCTBEHHOCTU 3a Henpeackasyembie
nocnencTteui, BO3HUKLUNE n3-3a ncnoJyib3oBaHus Ha YCTpOﬁCTBe
CTOPOHHEro nporpaMmMHoOro obecneyeHuns

SJIEKTPUYHECKASA BE3OMACHOCTb

BO3ropaHuio. YCTPOMCTBO AO/MHKHO UCMONb3OBaTbCA MNpUM TemnepaTtype
BO3ayxa B Anana3soHe ot -40 °C (-40 F) po +70 °C (158 F)

3anpeu.|.aeTc9| AKCnayaTauua yCTpOVICTBa B6/1M3MU OTKPbLITOro OrHd “u
NPAMbBIX COJIHEYHbIX nyqeﬁ — 3TO MOXET npuBeCTU K neperpesy u

Mpn 06HapyXeHUM BO3ropaHusg HEOOXOAMMO HEMELNEHHO NPEKPATUTbL IKCMyaTaLmio
YyCTPOMCTBA M YCTPaHUTb BO3ropaHue. locne 3Toro yCTponMCTBO HEOH6XOAMMO OTMPaBWUTb
NPOU3BOAUTENIO AJ1S OCYLLECTBNEHNS AMArHOCTUKK (KOHTaKTbl MPpOM3BOAMTENS CM. B pasaene
«[apaHTUMHbIE O6s3aTENbCTBAY).

Mpwn akcnayaTaunmm HEO6XOAMMO He AOoMNYyCKaTb NOMNaAaHNs MOCTOPOHHUX NPeAMETOB B
KOpMNyC YCTPOMCTBA, 3TO MOXET MNPMBECTM K 3aMblKaHWIO M BO3ropaHuio. 3anpeliaeTtcs
3KCMyaTaumsa yCTPOMCTB B OTKPbLITOM UM NMOBPEXAEHHOM KOpMycCe.

Cny4yaiHoe noBpeXxAaeHue Kabens 3NeKTPONUTaHUS MOXXeT NPUBECTU K
NOpPaXKeHUIO S/IEKTPUYECKMM TOKOM, a TaK)XXe K HEUCNPaABHOCTAM, KOTopble
He COOTBETCTBYIOT YC/IOBUSIM FrapaHTUn

3anpelaeTca Norpy»aTb KOPMyC yCTPONCTBA B BOJY, HE PEKOMEHIyeTCsa MOMELLATh ero
noa CTPym BOApI.
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3anpelleHo KacaTbCsl MPOBOAOB, NMJAT UK KOpNyca YCTPOMCTBA MOKPbIMU
pyKamu

Henb3g ncnonb3oBaTb yCTPONCTBO NOC/IE NONafaHUS B HErO BOAbl. D2TO MOXXET NPUBECTH
K TpaBMam WM MOBPEXAEHUIO YCTPOMUCTBA M €ro HEeKOpPpPeKTHOM paboTe. B Takux cny4vasx
HEOOXOANMMO OOPaTUTLCA B TEXHUYECKYIO MOAAEPKKY MPOU3BOANTENS.

NMPABUNA BE3OMNMACHOCTU NMPU NOBPEXAEHNWN KOPIYCA

[Mpy HOpMasbHOW paboTe YCTPOMCTBA KOPMYC YCTPOMCTBA HEe HeCeT onacHoCTu. [pwu
MEXaHNYECKOM TMOBPEXAEHUM KOpMnyca MOryT o6pa3oBaTbCsi OCTpble Kpass W YrJbl,
npeacrtaBasowme cobom MoTeHUMaNbHYIO OMAaCHOCTb A9 MOfb3oBaTensd. B aTom cnyvae
HEO6XOAMMO MPEKPATUTb SKCMIyaTaumto YCTPOMCTBA M OTMPaBUTb €ro NPOU3BOAUTENIO OS
3aMeHbl Kopryca.

rlpl/l SKCrayaTaumm B COOTBETCTBMN C HACTOALWNM PyKOBO,D,CTBOM O60py,D,OBaHMe HeE
npeacTaBsideT ONaCHOCTU A4 Ye/lOBEKa.

NMHO®OPMALNA OB N3NTYHEHUN

[Mpy nNpaBWAbHOM 3KCMJlyaTauMm M COBGMIOAEHUN pPEeKOMEeHZAUMA MO  MOHTaXy
YCTPOMCTBO HE OKa3blBaeT BPELHOro BO3AEUCTBUA HA YENOBEYECKMA OPraHumsm U
3NeKTpoO6OPYyAOBAHME.
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basosble cTaHuumm Bera BC-1.2 n Bera 5C-2.2 1O/MKHbI XPaHUTLCS B 3aBOLCKOM YMaKOBKe
B KPbITbIX CYXMX CKNALCKNX MOMELLLEHWNSX B YCIIOBUSIX, MCKITIOYAIOLLMX MPSAMOE NonasaHue Bnaru.
YCTpOMNCTBA AOMKHbI 6bITh 3aLUMLLEHBI OT TOKOMNPOBOASLLEN MblSIX, MAPOB KUCIOT U LWeNoYen, a
TaKXXe Tra30B, BbI3bIBAIOWMX KOPPO3MIO W  paspyllalowmx M30oasaumio.  TemnepaTtypa
OKPY>KaloLLLero Bo3fyxa He fOJHKHa 6bITb Hyxe ntoc 5 °C n He fomkHa npesbiwaTh rtoc 40 °C.
OTHOCUKTENbHAasa BNaXXHOCTb BO3ZyXa He AO/MKHA NnpeBblwaTh 85%.

YCTpOMNCTBaA TPAHCNOPTUPYIOT B 3aBOLACKOM YMaKOBKE BCEMU BUAAMU TpaHCMOPTa B
KPbITbIX TPaAHCMOPTHbLIX CpeacTBaX B COOTBETCTBUMW C MpaBuiaMu MNEePEBO3KN TPY30B,
OENCTBYIOWMMN Ha LAHHOM BUAE TPaHCMopTa, U TEXHUYECKMMU YCIOBUAMWU MOrpy3KM U
KpenieHus rpy3os.

Bo BpemMs norpy3ovyHo-pasrpy3ouHbiX paboT U TPAHCNOPTUPOBAHMS ALWMKM HE AOJIXKHbI
NoABEPraTbCs PE3KMUM yAapaM 1 BO3LENCTBUIO aTMOCHEPHbIX OCALKOB.

Cnocob YKNagKn aumnKoB C n34ejiMemM Ha TPaHCNMoOPTHOE CpeaACTBO OO/DKEH NCKITOYATb
mxnepemeLlleHme.

TpaHCNOPTUPOBKa YCTPONCTBA 6€3 YNAaKOBKN MOXET NMPUBECTU K €ro NoJIOMKe.

TpaHCNOPTMPOBaHME YCTPOMCTB AOMYCKAETCS B KPbITbIX FPY30BbIX OTCEKAX BCEX TUMOB
Ha Nllobble paccToaHMs npu Temnepatype ot -40 °C go +85 °C.
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8 KOMIIEKT NMOCTABKW

basoBasi cTaHUMA NOCTaBNSAETCA B cne,u,yrou.l,elh KOMMAeKTaumnn:

basoBaga ctaHuma Bera bC — 1 wr.
POE-nHxekTOp® — 1 WT.

MNacnopT — 1 wr.

3 Hanmume POE-MH3KEKTOPa B KOMM/IEKTE 3aBUCUT OT YCIOBMIA NOCTaBKM
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IsroToBuTenb rapaHTUpyeT COOTBETCTBME U3LeNnUs LEUCTBYIOWEN TEXHUYECKOW
OOKYMEHTaUMM nNpu COOMIOAEHNN YCNOBUN XPaHEHUS, TPAHCMNOPTUPOBAHMUS U SKCMyaTaLluu,
yKa3aHHbIX B «PyKOBOLCTBE MO 3KCr/lyaTauum».

[apaHTUMHBIM CPOK 3KCrJlyaTauum — 36 MecsaueB CO OHA MNPOAAXW, NpWU YCJIOBUMK
cobnoAeHMs NpaBua SKCrUlyaTaunm, a TakkKe YCOBUM OBCNYXMBaHUS U XpaHeHus. [lpwu
HEBO3MOXHOCTU YCTAaHOBUTb ATy NPOLAXM FAPAHTUNHBIN CPOK NCYNCNSETCS C AaTbl BbIMyCKa
yCTPOWNCTBA.

Ecnn ycTtaHOBNEHO, 4TO MNOJIOMKa YCTPOMCTBa MNpousowia MO HEe3aBUCAWMM OT
noTpebutend npuyYnHam W CBA3aHa C AedeKTOM MaTepuasoB WM  HapylleHnem
TEXHOJIOTMYECKMX MPOLECCOB MNpU MNPOU3BOACTBE, YTO B UTOre JAeslaeT HEeBO3MOXHbIM
JanbHenwee UCroJsib30BaHME YCTPOWCTBA, B TeYeHMe FapaHTUMHOIO CpPOKa WM3roTOBUTESb
06513aH NPefOCTaBUTb YC/IYTM MO PEMOHTY WM 3aMEHUTD BbilleLlee U3 CTPOS YCTPONCTBO UIn
€ro COCTaBHble YaCTu.

Ins onpeaeneHnsd npnvnH OTKa3a Uinm XapakKTepa rlospe»(u,eHMM MOXET I'IOTpe6OBaTbCF|
npoepegeHne TEXHNYECKOM SKCMNepTn3bl MM AUArHOCTUKU  COTPYAHMKaAMKU  KOMIMaHUU
MPOn3BOANTENS. 3amMeHa unu FapaHTMﬁHbIVI PEMOHT MPOM3BOOATCA NMOCNAE MoATBepXAEeHNA
KOMI'IaHVIeVI-FIpOIA3BO,ELI/1TeJ'IeM COOTBETCTBUA Tpe6OBaHI/19|M FapaHTMVIHbIX 0693aTeNbCTB.

[apaHTWA He pacnpocTpaHaeTcs Ha POE-nHxekTop.

N3rotoBmMTENb HE HECET rapaHTUMHbBIX O6A93aTENbCTB MPW BbIXOLE U3LENUS U3 CTPOS,
ecnm:

® unsgenne He UMeeT NacnopTa,

© B nacnopTe He npocTaeneH wTtamn OTK u/munm OTCyTCTBYeT Haknenka c
MHbOpMaumen ob yCTPONCTBE;
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@ 3aBoackon Homep (MAC-agpec), HaHECEHHbIM Ha u3genve, OTiMYaeTcs OT
3aBoAckoro Homepa (MAC-agpeca), yka3zaHHOro B nacnopTe;

® unspenne noABepranoch BMeLWAaTebCTBAM B KOHCTPYKUMIO U/UAKM NpOrpaMmMHoe
obecrievyeHune, He NpefyCMOTPEHHbIM 3KCMyaTaUMOHHOW JOKYMEHTaUMEN;

® uns3penme MMeeT MexaHUYeCcKue, DNIEKTPUYECKME W/UNN MHbIE MOBPEXAEHUS U
nedeKkTbl, BO3HMKLIME TMPU  HaPYLWEHUU YCIOBUMN TPAHCMOPTUPOBAHMUS, XPaHEHUS U

SKCnnyataunn,

® unspennMe WMeeT cnefbl PEMOHTa BHE CEPBUCHONO LEHTpa MpeanpusTus-

N3rOTOBUTENA,

® KOMMOHEHTbl  M3OENUA  UMEKOT BHYTPEHHME  TMOBPEXIEHWUS,  Bbl3BaHHbIE
nonagaHMemM BHYTPb MOCTOPOHHUX NPEAMETOB/XXMOKOCTEN U/UNN CTUXUMAHBIMK 6eACTBUIMMU
(HaBoOHEHME, MOXKaP U T. MN.) U MOBPEXIEHMS, BbI3BAHHbIE BANSHNEM arpeCcCUBHbIX CPe;

@ NpOom3oLIEeN eCTECTBEHHbIM U3HOC U BbIpabOTKa yCTPOMCTBA;
@ HapyLeHbl NpaBuia XpaHeHUs 1 HOPMbI SKCMyaTaumu;
@ npeBbIEHbl 4OMYCTUMbIE HAarpy3KmM Ha YCTPOMCTBO.

CpenHum cpok cny»xobl ngenms — 5 ner.

Mpn BO3HUKHOBEHUM rapaHTUMHOIO CayYas ceayeT 06paTUTbCS B CEPBUCHDIM LIEHTP NO

appecy:
630009, r. HoBocmbupck, yn. bonbwesuctckas, 119A.

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

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

3aronoBok basosag ctaHuma Bera BC

Tun LOKyMeHTa PykoBoaCTBO

Kon nokymeHTa HEP®.464421.005P2

Homep 1 gaTta nocnegHem pesmsnm 39 o1 24.03.2026

VicTtopusa peBusnm

PeBusna [ara Uma  KommeHTapum

01 27.04.2017 KEB [aTta co3paHmns LOKyMeHTa

02 15.05.2017  TIKIM  Menkne npaBku

03 18.05.2017 KEB O6buwee pykosoacTteo Ha bC-1 n BC-2

04 13.06.2017 KEB VI3MeHeHMa B KOMNIEKTE MOCTAaBKMU

05 14.06.2017 KEB  [NopaboTaH pasgen «Hactpomkmn», dopmat A5

06 14.08.2017 KEB  [Jo6aBneHbl pekOMeHAaLMM N0 YCTaHOBKE aHTEHHDI

07 16.08.2017 KEB MNepepaboTaH pa3gen «PaboTa C yCTPONCTBOM»

08 28 082017 KEB Hebonblune nameHeHmns B «kHacTpomke ctatmyeckoro I1P»

09 27.09.2017 KEB  [dob6asneH pa3gen «ycraHoBka SIM-kapTbl B BC-2»
[ob6aeneHbl pa3aenbl: «<HacTtpovika bC-2 ang paboTbl No

10 02.11.2017 KEB 3G», «PekoMmeHaauunm», HoBbI dopmaT
Jo6asneHo onuncaHue Bera bC-1.2 n Bera 6C-2.2,

11 29.06.2018 KEB M3MEHEHWS B KOMIJIEKTE NOCTaBKU, TEMMEPaTYPHbIN
OManasoH N3MeHUNCs

12 23.08.2018 KEB Menkne npasku

13 18.09.2018 KEB Menkne npaBku
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14 24.10.2018 KEB JononHeHune npo tmun Ethernet

M3meHeHus B pa3sgene «HacTponka cTaTuyeckoro IP»,

15 20.11.2018 KEB
[OMNOJIHEHMS K pa3aeny «Havyano paboTbi»
16 59.042019  KEB Pabouee NonoxeHne nepekstoyaTenen MU3MeHeHO (CM.
PUCYHOK)
17 14.11.2019 KEB  [lo6aBneH pasaen c onmcaHnem paboTbl MHTepdenca bC
18 05.12.2019 KEB 3aMeHeHbI CCbIJIKM Ha dansibl Ha CTp. 28 1 29
19 26.03.2020 KEB Job6aeneHbl napameTpbl 3G MoAeMa, UCNOJb3yEMOTO B
bC-2.2
20 06.10.2020 KEB HacTtpowka pa6otbl 0o 3G Tenepb Tonbko ang bC-2.2
21 19.10.2020 KEB VI3MeHMNOCh 3Ha4YeHMe NoTPebIIEMON MOLHOCTHU
22 28.06.2021 KEB [MnaHOBas peBN3MS LOKYMEHTa
23 14.09.2021 KEB Job6aBneHo NnpuMmeYvaHue Ha cTp.15
o4 2910.2021 XMA Job6asneHa nHdopmaumsa o Bepcum bC-2.2 LTE,
M3MEeHeHUs B pa3aesie «KycTtaHoBka SIM-kapTbl»
25 13.01.2022 XMA  Menkune npasBku
[NnaHoOBas peBu3uns, HOBblE Pa3aesibl, HOBas BEPCUS MaaThl,
26 13.04.2022 KEB n3MeHeHuns B pasgene 5 (pann KoHdUrypaumm cCMeHmn
ONpPEKTOPUIO)
27 23.08.2022 XMA  YTOYHEHbI yC/IOBUS TapaHTUM
o8 10.11.2022 KEB _ll—_|(C))BbIe pa3genbl: obHoeneHue MO 1 pekomeHaaumm No
29 15.12.2022 XMA  VY6paH 3G
30 27.04.2023 XMA  Ortkas ot StrongSwan
I3MeHeHbl KOHTaKTbl CEPBUCHOIO LIEHTPA, O6GHOBNEHA
31 23.08.2023 XMA rapaHTus, nobasneHa MHGoOpMaLmsa No 6e3onacHom

SKCrnayaTtaunm
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I3MeHeH npouecc HaCTPOMKKM cTaTuyeckoro IP
JlonosIHeHne TeEXHNYECKNX XapaKTEPUCTUK

Menkne npaBku pasgena « TexHUYeCKne XxapakTepUCTUKN»
BHeceHue 3amevaHusa B N.8 PekoMmeHaaumm no MOHTaxy

BHeceHbl npaBku B pasgen «Pa6oTa ¢ daniom HaCTpOeK»
Ha cT. 37

3amMeHa pa3mepa Kkopnyca
3aMeHa nokasaTensgd MUHUMaJIbHOM MOLLHOCTWM Ha CT. 13

Menkue npaBkun nogpasaena «3anyck nHTtepdenca —
Ha4vaa0 pPaboTbl» Ha CTpaHuLe 28, O6HOBNEHWE AaTbl Ha

nocnenHen cTpaHmue
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