PykoBoAacCTBO nonb3oBaTtens
TANDEM-4X-(51/52/61/62)

Bepcua gokymeHTa 1.4



MICRODRIVE

COAEPXAHUE

1 OBLUME CBEACHMSA c...uevveeeeereiiiirsnneersssisssssnssessssssssssnssssssssssssnnsesssssssssssssessssssssssnsessssssssssnnsesssssssssnsesssssns 3
1.1 ONMUCAHME [OKYMEHTQ ..ueeeeitinuuueeaetttunuuaeeeetannuasaaeeeetesnnasaaeeetesnnssseeeesessnnsssseeeenssnnsseseeessssnnsseesessssnnseeeeeessnnsseeeeeessnnnseeeeeessnnnneeeerees 3
1.2 (@ o= T <IN on 4 o Yo [ox - - TSRS 3
1.3 CDEPA MPUIMEHEHMIA ...eeeeeeiiiiiteeeeeeeaaitreteeeeseaunteeeeeeesaaaneae et eesaaaneeaeeeeesaaasss e e e eesaaaassebeeeeeeeaanse e e e eeesasasnsseeeeeeeennssnnneeeesannnnnneeeesennnnns 4
1.4 IVIOAMDUIKALIMM . e nns 4
1.5 TEXHNUYECKNE XAPAKTEPMCTUKM ...ttt s 5
1.6 LN T I 1 [ ISP TP PP PPPTPON 7
1.7 BHELUHMIM BU M TAODAPUTHDIE PABMEDD ....vveeeuutreeeruteeeeautteeeatteeesseteesasseesssseessssteessssteesssseesssssseesssssessssssessssseesssseessssseessssseessnnseeenns 8
1.8 [1PEAYCTAHOBMIEHHDIE HACTPOMKM ..uvvveeeeeeiiuiiittteesesaautueeeeeeesasaneeeeeeeesasnseseeeeessassnsssneeesssansnnnseeeeesssssnsnseeeesssssssnsseeeessssmsnssneeesssnnnsnnnnes 9
1.9 PekomeHAaLmMmn Mo BbIGOPY MCTOUHMKA MUTAHUA Y BUTOM MAPDI.uvvrereeeeeserrrrereeeeaainssreeeeesassssssssesseassssssssssessesssssssssesssessssssssseessssnnssssees 9
1.10 TIATAHIE POE ... s 10
1.11 K OMIITTEKTHOCTD - s 10

2 YCTQHOBKA U NMOOK/IIOUEHME POYTEP@ euuuurrrrrrennssssssssrrsssssssssssrmsssssssssssmsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssns 11
2.1 TTOPALLOK MOLKITHIOUEHMA . ...t eeeertiiieeeeetetuuueeeeetarsaaaeeeeeeessnaseeeeseassssnseessssssnsnseeessssssssnseesssssnssnesesssssssnneseesssssnnsesessssssnnsessessssnnnnnees 11
2.2 TMOAKTIOUEHME K WEB-MHTEPDEIMCY ..ttt ssssssssnsnnsssnsssnssnnnnns 11
2.4 COPOC N BOCCTAHOBIIEHME HACTPOEK ...uvvvvrreeeeeaautrrreeeeeaaaassssseseesaaassssssssesssssssssssssssssssssssssssssssssssssssesssssssssssssesssssssssssseesessssssssseenns 13
2.5 OBHOB/IEHME MPOLUMBEKM ....ueeeiveeeeeeeeeuttreeeeeesasastsseeeasaaaasssseeeessaassssssseesssssssssseessassssssssssssssssssssssssessassnsssssseesssssssssssesessssnssssssseenns 13



MICRODRIVE

1 O6wue cBegeHusn

1.1 OnuncaHue fOKYMeHTa

JaHHbIM OKYMEHT COAEPKUT TEXHUYECKYIO MHPOopMaLmto 06 ycTpoicTee. Jaa nonydyeHna MHOpmMaL MM 0 HaCTPOKKe yCTporcTBa
CMOTpUTE AOKYMEHT «PykoBoacTeo no WEB-uHtepdeiicy».

Tabnauya 1.1. Ucmopus eepculi dokymeHma

Bepcua pokymeHTa Jarta usmeHeHus U3meHeHusa

1.1 30.11.2023 O6HOBNEHbI BCE pa3ge/ibl HACTOALLErO PYKOBOACTBA

1.2 13.06.2024 [obasneHbl dyHKUMU «epe3arpysKka no nuHry» n «Mepesarpyska no BpeEMeHU» B
Tabamuy «PyHKummn NO»

1.3 28.02.2025 B Tabanue «PyHKumu MNO» pasgen - «YnpaBaeHne» nepeMmeHoBaH B «YnpasaeHue

1 MOHUTOPUHI»
[obasneHa ¢yHKUMA «EolP» B Tabanuy «PyHKumm NO» pasgen «VPN»
[obasneHa pyHKuma «MoHuTopmHr no SNMP» B pasgen «YnpasnieHue u
MOHUTOPUHI»

14 01.12.2025 [ob6asneHa oyHKuma «WireGuard/AmneziaWG» B Tabauuy «PyHkumm NO» pasaen
«VPN»

1.2 OnucaHue ycTpoincTea

TANDEM-4GX — 370 npodeccroHanbHbIA poyTep, npegHasHadeHHblt gna obecnedyeHus goctyna B rnobanbHylo cetb UHTepHeT yepes
MmobunbHble cetn 4G/3G/2G. B ycTpoiicTe ycTaHoBaeH LTE-moaynb nocnegHero nokoneHusa ¢ ycuautenem curHana 4G/3G, obecneynsaiowmi
BbICOKYIO YyBCTBUTE/IbLHOCTb M CKOPOCTb NOAKOYEHNA AaxKe Npu cnabom curHane cotoBon cetu. TexHosorna RX Diversity (pasHeceHHbI npuem)
[O0MNO/IHATENbHO MOBbIWAET HAAEKHOCTb U CKOPOCTb BecnpoBoaHOro coeamHeHunn. Poytep ocHalweH AByma cnotamu nog, SIM-kapTbl. B moaenu
Tandem-4GX-(51/52) ycraHosneH LTE moaynb CAT.4 (ckopocTb LTE noaknodeHnsa o 150M6ut/cek), 8 moaenm Tandem-4GX-(61/62) ycraHosneH
LTE moaynb CAT.6 (ckopocTtb LTE noakntouenmsa go 300M6éuT/cek).

OnepaupoHHas cuctema poytepa (OC) — «NETOS-23» 6asupyetca Ha auctpmbytnee LEDE/OpenWRT. B coctas nporpammHoro obecnedeHns
BXOAAT crieunduryeckme nakeTbl pacwumpsatowme GyHKUMOHAN YCTPOMCTBA.

Poytep o6beguHAET B cebe pag annapaTHO-TEXHUYECKUX BO3MOXKHOCTEM:

e [loakntoyeHue K nHTepHeTy yepes Wi-Fi ainbo Ethernet nopr, ucnonbsys cetb 4G/3G/2G;
MOLLUHBIV BbICOKOYYBCTBMTE/bHbIN LTE-MOAynb ¢ ABYyMA BBOAAMM MNOJ, BHELWHWE aHTEHHbI paboTaloWwmin No TEXHOIOTMN pPa3HeCEHHOro
npuema, TemM cambiM obecneunsasn HafeXHOe NOAK/YEHNE AaXKe B MECTaX C HeCTabuibHbIM (Cn1abbim) CUrHaIOM COTOBOW CETU;

e 2 cnota nog SIM-KapTbl 419 pe3epBMPOBAHNA MOAK/IOUEHNA K MOBUABbHON ceTu;

PaboTaetr ¢ SIM-kaptamu ntobbix onepatopos, He TpebyeT nepeHacTPonku npu cmeHe SIM-KapTbl, HAaCTPOMKKU onpenenatoTca

aBTOMATUYECKM U3 BHYTpeHHel 6a3bl JaHHbIX;

BbICOKOKaYeCTBEHHbIN aNtOMUHMEBBIVA KOPNYC;

LLInpoKkuMit TemnepaTypHbI AMaNasoH;

ALMUHUCTPUPOBaHWE N HACTpPoMKa poyTepa Yepe3 WEB-unHtepdelic n SSH;

MuTaHne MOXKeT NoZaBaTbcs AByMs cnocobamm —yepes pazbem Tuna «Micro-Fit» u/wam no TexHonorum «passive PoE».
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13 Cdepa npumeHeHus

e A/bTepHaTMBa KabesbHOMY MHTEPHETY AN 0dUCOB;

e [locTyn B MHTEPHET 3a rOPOAOM, B TOM YMC/IE B MECTAX CO C1abbiM CUTHAIOM COTOBOM CBA3M;

e bBecnpoBoaHOI MHTEPHET B TPAHCMOPTE;

o Coepa obcnyxkmpaHus (Kade, aBTomoliku, A3Cu T.4.);

e |P-BuaeoHabnoaeHune;

e BeHauHrosble U 10T cucTembl (MNaTexHble TEPMUHA/bI, TOProBble aBTOMATbl, NAPKOMaTbl U T.4.);
e PObBOTOTEXHUKA;

e Cuctembl pe3epBMPOBAHUA AOCTYNA B UHTEPHET.

14 Moaudukaumm

Tabauua 1.4. Modugukayuu

UcnonHeHue LTE mopynb Kateropusa LTE KommeHTapmii
Tandem-4GX-51/52 SLM750 «Meig» Cat.4
Tandem-4GX-61/62 SLM828 «Meig» Cat.6
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1.5 TexHuuyecKkne xapaKTepuCTUKU

Tabauua 1.5a. TexHu4eckue xapakmepucmuku «Tandem-4GX-51/52»

Napametp
OCHOBHBbIE

Mpoueccop

OnepaTtnBHaa NnamaTb

Flash-namaTtb

KHonKa cbpoca

NHAanKauma nogxaoveHuns no 3G/LTE
NAPAMETPbI LTE-MOAYNA

Kateropusa LTE
YacToTHble Anana3oHbl

CkopocTb LTE DownLink
CropocTb LTE Uplink
CropocTb 3G DownlLink
CropocTb 3G Uplink
CropocTb 2G DownlLink
CropocTb 2G Uplink

Tun pa3bemoB 411 aHTEHHbI
SIM-KapTa

ETHERNET

Mopt

CraHgapt

WI-FI

CraHgapt
MaKcrmanbHasa cKopocTb
BbIxogHaA MOLLHOCTb
[unanasoH yacTot

Tun pa3bemoB 4/ aHTEHHbI
MUTAHUE

BHELWHWI NCTOYHUK NUTaHMA

PoE

MakKcrmanbHbIi noTpebnsemblii TOK

POUBUNYECKUE XAPAKTEPUCTUKN

[abapuTHble ynakosku (4 x LU x B), GX-51
[abapuTHble ynakosku (4 x LU x B), GX-52

Macca ycTpolicTBa HETTO
YCNOBUA 3KCNNYATAL NN

TemnepaTypHbIli AnanasoH
OTHOCKTENbHasA BAAXKHOCTb BO3AyXa

3HaueHue

MT7628, 580 ML,
128 M6aiit, DDR2
32 M6aiit, NOR

v

v

Cat.4, 3GPP Rel. 11 LTE

LTE FDD: B1/B3/B5/B7/B8/B20
LTE TDD: B40

WCDMA: B1/B5/B8

GSM: 900/1800

150 M6wut/c

50 M6wuT/c

42 M6éwuTt/c

5.76 M6ut/c

236.8 kbut/C

236.8 KbUT/C

2 x SMA, BosiHOBOEe conpoTtuBaeHne 50 Om
2 x mini SIM 25x15 mm

2 nopTa, 10/100 MéwuT/c, RI-45
10BASE-T, 100BASE-TX, noaaepska asTo MDI/MDIX

IEEE 802.11b/g/n

150 M6wut/c

20 pbm

2.4 ITu, 13 kKaHanos

1 x PR-SMA, BonHOBOe conpoTusnieHne 50 Om

o Pasvem «Micro-Fit»

o Hanpsakenne 9..36 B

e  Passive (TONbKO NPUEMHMK NUTaHWA) cTaHAAPT POE-B (KoHTaKTh! 4,5,7,8)
e  HanpsarkeHue 24..36 B

. MakcumanbHasa asvMHa Kabena 50 m

9B: 380 mA DC

12B: 260 mA DC

24B: 160 mA DC

36B: 110 mA DC

17.5x11x5.5cm
13.5x10.5x5.5cm
180 r

-40...+60 °C
ot 10% po 95%



MICRODRIVE

Napametp
OCHOBHBbIE

Mpoueccop

OnepaTtnBHaa NnamaTb

Flash-namaTb

KHonKa cbpoca

NHAMKauma nogxaoueHmns no 3G/LTE
NAPAMETPbI LTE-MOAYNA

Karteropusa LTE
YacToTHble Anana3oHbl

BapuaHTbl arperaumm yactot DL 2CA

CropocTb LTE DownlLink
CropocTb LTE Uplink
CropocTb 3G DownlLink
CropocTb 3G Uplink

Tun pasbeMoB A1 aHTEHHbI
SIM-KapTa

ETHERNET

Mopt

CraHgapt

WI-FI

CraHgapt
MaKcrmanbHasa cKopocTb
BbIxogHaA MOLLHOCTb
[unanasoH yacTot

Tun pa3bemos 4/ aHTEHHbI
MUTAHUE

BHELWHWI NCTOYHMK NUTAHKA

PoE

MakKcumanbHbii noTpebnsemblii TOK

POUBUNYECKUE XAPAKTEPUCTUKN

[a6apuTHble ynakosku (4 x LU x B), GX-61
lab6apuTHble ynakosku ([ x LU x B), GX-62

Macca ycTpolicTBa HETTO
YCNOBUA SKCNNYATAL NN

TemnepaTypHbIli AnanasoH
OTHOCKTeNbHasA BNAXKHOCTb BO3AyXa

Tabauua 1.56. TexHu4ecKue xapakmepucmuku «Tandem-4GX-61/62»

3HaueHue

MT7628, 580 MTw,
128 Mbaiit, DDR2
32 M6aiit, NOR

4

4

Cat.6, 3GPP Rel.12 LTE technology

LTE FDD: B1/B3/B5/B7/B8/B20/B28/B32

LTE TDD: B38/B39/B40/B41/B42/BA43

WCDMA: B1/B3/B5
B1+B1/B3/B5/B7/B8/B20/B28/B32/B38/B40/B41/B42
B3+B3/B5/B7/B8/B20/B28/B32/B38/B40/B41/B42
B5+B5/B7/B38/B40/B41/B42
B7+B7/B8/B20/B28/B32

B8+B32/B38/B40/B41/B42

B20+B32/B38/B40/B42, B28+B32/B38/B40/B41/BA42
B38+B38, B40+B40/B42

B41+B41/B42, B42+B4

300 M6ut/c

50 M6wuT/c

42 M6éwuTt/c

11 M6éut/c

2 x SMA, BosiHoBOe conpoTuBaeHne 50 Om

2 x mini SIM 25x15 mm

2 nopta, 10/100 MéwuT/c, RI-45
10BASE-T, 100BASE-TX, noagepska asTo MDI/MDIX

IEEE 802.11b/g/n

150 M6wut/c

20 pbm

2.4 [Tu, 13 KaHanos

1 x PR-SMA, BoaiHOBOe conpoTusseHne 50 Om

o Pasvem «Micro-Fit»
e HanparkeHue 9..36 B
e  Passive (TONbKO NPUEMHMK NUTaHWA) cTaHAAPT POE-B (KoHTaKThI 4,5,7,8)
e  HanpsarkeHue 24..36 B
MakcumanbHasa asvMHa Kabena 50 m
9B: 380 mA DC
12B: 260 mA DC
24B: 160 mA DC
36B: 110 mA DC

17.5x11x 5.5 cm
13.5x10.5x5.5cm
180 r

-40...+60 °C
ot 10% po 90%
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1.6 ®dyHKumu NO

Tabauuya 1.6. ®yHKyuu MO
Napametp 3HayeHue

MOBWJ/IbHAA CBA3b

MNHAMKaLMA OCHOBHbIX MapameTpoB MObWUIbHOM CeTU U MOoAEMA
MHAMKaumA TemnepaTtypbl Mogema

MHAWKALMA YPOBHSA CUrHANA NO KaXKAOMY aHTEHHOMY BXOAY
MHAMKauma cnncka cot LTE

MHauKauma napameTtpos SIM-KapTbl

CKaHMpoBaHMe MOBUbHbIX CETEN

Otnpaska AT-KomaHA, BCTPOEHHOMY MOZEeMY

Otnpaska 1 npuem SMS

Bbl6Op YaCTOTHbIX AMarna3oHoB

Bbibop TexHonoruu goctyna (LTE, 3G, 2G)

ABTOMaTMyeckoe onpeaeneHme APN

ABTOMaTMYeCKuI nepesanyck noakatodeHua (dyHkuma PingCheck)
Ynpasnenue SIM-kapTamu PyuyHoe/ABTOMaTNYECKOE
Pexum mocTa (IP Passthrough)
CETb

N NSNSNSSNSNSSNSSNASS

N

Mapwpytnsauma CraTunyeckas

Cnyx6bl DHCP/DNS cepsep, NTP KaneHT/cepsep
[MarHocTnyeckmne yTuamuTbl Ping, traceroute, nslookup, iperf3
CUCTEMA

CUCTEMHDbIV XKypHan

CUHXPOHM3aLMA YacoB

O6HoBneHMe npolwmnBkK Yepe3s WEB-nHTepdeic
CoxpaHeHune/BoccTaHOBNEHNE KOHPUIypaLImK
PyHKUMA aBTOMATMYECKOWN Nepe3arpy3Kku no nuHry
PyHKUMA aBTOMATMYECKOWN Nepe3arpysKky no BpeMeHu
VPN

NSNS S

WireGuard/AmneziaWG Knnent/Cepsep

OpenVPN KnueHT, Touka-Touka, L2/L3, TCP/UDP
L2TP KnuneHt

GRE v/

EolP v/

BPAHAMAY3P

3awwmTa ot DDos

MepeHanpasnexue noptos (DNAT/SNAT)

duUnbTp BXOAAWEro/MCX0AALLEro/TPaH3UTHOrO TpaduKa
®yHKuMa NAT (MackapaguHr)

Monb3oBaTenbcKue Npasuaa iptables

BECMPOBOAHASA CETb (Wi-Fi)

SIS SIS S

PexmMm TouKM goctyna v (2 SSID)

Pexxum knveHTa v/
LWndposaHne/AyteHTndmKaumsa Open,WPA/WPA2-PSK
Pexxum mocra v/

YMNPAB/IEHUE U MOHUTOPUHT

Ynpasnenue yepe3s WEB 4
YnpasneHue yepes SSH 4
YnpasneHue yepes SMS 4
MoHuTopuHr no SNMP v2c, v3 (MD5, SHA, MD5-DES, MD5-AES, SHA-DES, SHA-AES)
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1.7 BHeluHM BUA 1 rabaputHble pasmepbl

OnucaHune pa3bemoB, KHOMOK M CBETOAMOAO0B NpeacTaBneHo Ha puc.1.7a,6,8 1 8 Tabavue 1.7.

ANT1 ANT2

cl©) ©)

WILFI S

T »)

. 557

Puc.1.7a. BHewHul 8ud ycmpotlicmea Tandem-4GX

Puc.1.76. lfabapumHeie pasmepsl ycmpolicmea Tandem-4GX

—

LD

Puc.1.78. Cxema numaHus Yyepe3 pazvem Micro-Fit
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Tabauya 1.7. OnucaHue pa3bemos, KHOMOK U c8emooduo0o8
Ne | OnucaHue

1 Moprt Ethernet 10/100 (RJ-45). NopT 1 npMeMHWK NuTaHua «passive PoE» Tn B

2 Pasbvem Micro-Fit ana nogkntoueHna nuTaHna 9-36 B. Cxema pasbema npeacrasBieHa Ha puc. 1.78

KHonKa «SET» — BkAtoueHue/oTkatodeHne Wi-Fi npu ogHOKpaTHOM Haxkatuu. Mpu yaepRuBaHUM KHoMKu 6osiee 10 cekyHA npoucxoant
cbpoc HacTpoeK poyTepa Ha 3aBOACKME 3HAYEHUA

«NET» — MHOMKATOP NOAKNOYEHNA K MOBUNbHOW CETU. PEXKMMBI:
e Mopraet measeHHo (200 mc ropuT, 1800 mc He ropuT) — nouck 3G/LTE cetn
4 e Mopraet measieHHO (1800 mc roput, 200 MC He ropuT) — Mmoaem 3apernctpuposaH B 3G/LTE cetu
e  [OPMT NOCTOAHHO MM MOPFaeT YacTo — MOAKNOUEHME YCTaHOBEHO/Nepeaaya AaHHbIX
«Wi-Fi» — uHgmKatop 6ecnposogHoit cetn Wi-Fi
Cnotbl gna SIM-KapT
Paszbem SMA ans noAKAOYEeHUA raBHOM aHTEHHbI — Al

Pasbem SMA ans NoAKNto4eHUA BTOPOCTENEHHOW aHTEHHbI A8 obecrnedeHuns pexmnma RX Diversity — A2

00 N O un

Pasbembl PR-SMA gna nogkntodeHnsa Wi-Fi aHTEHHbI

1.8 MpepycTaHOBAEHHbIE HACTPOIKHU

Tabauua 1.8. Hacmpoliku no ymoa4aHuto 018 docmyna K ycmpoticmey yepe3 Wi-Fi uau Ethernet
MNapametp 3HaueHue

WEB/SSH untepdeiic

IP-agpec 192.168.1.1
Jlornn root
Maponb He 3agaH
Wi-Fi

Tandem-4GX-****

(**** - nocnegHue 4 3Haka MAC-agpeca)
Maponb micro123

Mma 6ecnposogHoi cetu (SSID)

1.9 PekomeHAauuu no BbiI6Opy UCTOUHUKA NUTAHUA U BUTOI Napbl

Bbl6OP MCTOYHMKA MUTAHUA 3aBUCUT OT cnocoba NUTaHWA poyTepa. PekomeHaauum, npeacTaBiaeHHble B Tabauue 1.9. He saBnawoTcA
cTporvmum.
O6wue NpUHLMUNbI:

e Yem Bblle HanpsKeHve NUTaHMA, TeM MeHbLUIe NoTPebAsemMblii TOK, TEM HUXKe NoTepu B Kabene.
o CoOMpoTUBAEHME WA BUTOM Napbl C MapKupoBKoi CCA (omeaHeHHbI) B cpeAHEM B 2 pasa Bbllle CONPOTUBAEHNA KU B MELHOM
Kabene.

Tabauua 1.9. PekomeHOayuu ro 86I60py UCMOYHUKA NTUMAHUSA
Cnoco6 nutaHua AnuvHa Kabensa Kateropusa kabens XapaKTepucTUKU UCTOYHUKA

Hanpsakenne 12B, Tok > 0.75A

Jo 15 meTpos, kKabenb CCA > Cat.5e
POE HanpsakeHne 24B, Tok > 0.5A
Jo 50 meTpos, kKabenb CCA > Cat.5e HanpsakeHne 24B, Tok > 0.5A
Jo 100 meTpoB, MegHbIn Kabenb > Cat.5e HanpsakeHne 24B, Tok > 0.5A
. . [o 5 meTpoB Hanpsakenne 12B, Tok > 0.75A
Pasbem Micro-Fit
Cebiwe 5 meTpoB HanpsakeHne 24B, Tok > 0.5A
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1.10 MurtaHue PoE

MuTtaHue poyTepa Yepes pasbem RJ4A5 no cucteme «Power over Ethernet» ocywectsnserca no Tuny «B» (KoHTakTbl 4,5,7,8). MutaHue
MOXKET N0AaBaTbCA TONIbKO 4Yepes nopT Nel. MoaaepknsBaeTca TO/IbKO NACCUBHbIN pexum (6e3 cornacoBanua). a8 NIMTaHWA MOXKHO UCMO/b30BaTb
nacusHble (He MHTeneKTyanbHble) POE MHMKEKTOPbI C HanpsaxeHnem 12-24B.

Puc.1.10. BHympeHHasa cxema PoE

1.11 KomnnektTHOCTb

Tabauya 1.12. KomnaekmHocmo

UcnonHeHune No3unyusa Konunuecrso
Poytep 1wr
Bbnok nutaHua 12B 1A, pasbem — «Micro-Fit» 1wr
Tandem-4GX-51 Kabenb nutanusa «Micro-Fit» 30 cm 1wr
Tandem-4GX-61
Maty-kopa 1m 1wr
AHTeHHa Wi-Fi 2,4 T, 1wt
Poytep 1wr
Tandem-4GX-52 Kabenb nutaHus «Micro-Fit» 30 cm 1wt
Tandem-4GX-62 Maty-Kopa 1m 1wr
AHTeHHa Wi-Fi 2,4 T, 1wt

10
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2

2.1

2.2

YcTaHOBKa M NogKaouYeHue poyTtepa

MopAaaok nogknoyeHus

LWar 1. YcraHosuTe SIM-KapTy B poyTep KOHTakTamu BHU3. [peasaputenbHo y SIM-KapTbl cregyeTt oTkaoumTb 3anpoc PIN-koaa.

War 2. MoAKounTE BHELLHWE aHTEeHHbI (B KOMMIEKT He BXOAAT) B pasbemMbl «Al» 1 «A2». Ecam Bbl ucnonbsyere oaHy aHTeHHy 4G/3G,
noakao4uTe ee B pasbem «Al» .

LWar 3. MoaKkntounTe NUTaHME K YyCTPOMCTBY Yepes pasbem NuTaHuaA unm yepes PoE — nHxekTop. Joxautech 3arpysku OC poyTtepa
(30..40c).

LWar 4. MoakntounTech K poytepy no kabento nam Wi-Fi. Ana HacTpoiiku poytepa ucnonb3yite WEB-uHTepdeiic.

LLar 5. PekomeHayem cpasy 3a4aTb Napo/ib Ha Bxog, 8 WEB-uHTepdeiic n usmeHutb naponb Wi-Fi. MogpobHee o cmeHe naposie 1 Apyrux
HacTpoWKax unTaite B pykosoactee no WEB-uHTepdeiicy.

NoaknoueHne Kk WEB-uHtepdeiicy

[na poctyna K HacTpoikam poyTepa yepe3 WEB-uHTepdenic HyKHO BbINONHUTL AEMCTBUA, OMMUCAHHbIE HUXKE.

LWar 1. YcraHoBuTe dM3NYECcKoe NOAKIIOYEHME C YCTPOMCTBOM — Kabenem yepes nopt Ethernet nam yepes 6ecnposogHyto cetb Wi-Fi.
Maponb ot Wi-Fi ceTn ykasaH B pasgene 1.8.
LWar 2. OTKpoiTe NHTepHET-6pay3ep 1 BBeAMUTE B aApECHYto CTPOKY IP-agpec «192.168.1.1».

He pekomeHayeTca ucnonb3osatb 6paysep Internet Explorer.

Lar 3. OTkpoetca dopma Bxoga B WEB-uHTepdeiic (puc.2.2). Ecam naposb He ycTaHoBAEH, HaskmuTe «BOMTUY» (Mo yMOAYaHUIO NOTUH —
root, Napo/ib — He 3a4aH).

Puc.2.2. ®opma exoda

LWar 4. Ecnv dopma Bxoga He NoABMIACH, NPOBEPLTE HACTPOMKM Ballei ceTeBoM KapTbl. CeTeBas KapaTa A0/KHa nonyyatsb IP-agpec n
Apyrve napameTpbl OT poyTepa aBTomaTtuyeckm no DHCP npotokosny.
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2.3 PekomeHAauUmMm No HaCTPOMKe HanpaBAeHHbIX aHTEHH

Ecaum c poytepom 6yayT MCNo/ib30BaTbCA Hanpas/ieHHble aHTeHHbl 3G/LTE, To UX NpaBu/ibHan HacTPOMKa NO3BOIMT MaKCMMa/ibHO
3 ¢HEKTUBHO MCNONL30BaTb PECYPC PAAMOYACTOTHOTO KaHasla, 3TO 3HAYMTE/IbHO NOBbLICUT CKOPOCTb Nepeaadn AaHHbIX.

[nA HacTPOMKKM aHTEHHbI 3anguTe B meHtlo «Cmamyc = Modem» WEB-uHTepdeiica M nyTem MameHeHUA NoIOKEHNA HanpaBieHHOM
aHTEeHHbl fo6enTecb MakCMMasIbHOro 3HaYEHUA KOHTPOJIbHBIX MAapPamMeTpoB. He ciegyeT Npu HAacTPOMKe aHTEHHbI OPUEHTUPOBATLCA HA 06K
ypoBeHb curHana RSSI Tak Kak OH He A0CTaTOMHO MHGOPMATUBEH.

[Ona LTE KOHTpoAbHbIMM napameTpamum cay*KaTt RSRP u SINR. Mo 3Tm 3Ha4YeHMAM MOXKHO OLLeHUTb KavyecTBo curHana LTE.

SINR (Signal to Interference + Noise Ratio) — oTHOLIEHME YPOBHSA MNONE3HOrO CUrHaNa K YPOBHIO LWyMa (MM NPOCTO COOTHOLWEHUE
curHan/wym). NonoxutenbHoe 3HadyeHne SINR 03HauaerT, yTo No/Ie3HOro curHana 6oblue, Yem Lyma.

MuHMManbHoe 3HaYeHre, Npuemnemoe A ctabuabHol pabotbl B cetn LTE: SINR >= 10 gb.

Mpu oTpuLaTeNbHbIX UAN BAN3KKX K HYt0 3Ha4YeHMAX SINR LTE-noAKt04EHUE YCTAHOBUTb HEBO3MOXKHO UM OHO ByAeT KpaiiHe HU3KMM No
CKOPOCTH.

RSRP (Reference Signal Received Power) — cpegHee 3HaueHMEe MOLLHOCTM MPUHATbLIX NMUIOTHbIX CUTHAN0B WM YPOBEHb MPUHUMAEMOTO
curHana c 6asosoit ctaHumm. Npu 3HadeHnax RSRP <= -120 gbm un Huxe LTE-nogKknodeHne MoXKeT 6biTb HECTabUAbHbIM UM BOOBLE He
yCTaHaBAMBATbLCA.

Mpw HacTpoKe aHTeHHbI cieayeT obpalatb BHMMaHue Ha napameTp PCl (pusmueckuii ngeHTMdMKaTop coTbl). B pasHbIX COTax ypOBHU
CUrHaNa MoryT 3Ha4YUTE/IbHO OT/IMYATLCA.

B Tabnuue 2.3 npMBOJATCA 3HAYEHWA KOHTPOIbHbBIX MAaPaMETPOB, COOTBETCTBYHOLLME PASHOMY KayecTBy NPUHUMAEMOro CUrHana.

Tabnauuya 2.3. KoHmposbHble napamempsi LTE

KauectBo curHana RSRP (abm) RSRQ (ab) SINR (ab)
OueHb xopollee >=-80 =-10 >=20

Xopowee >=-90 >=-15 >=12

Mnoxoe >=-100 >=-20 =0

OuyeHb nioxoe <-100 <-20 <0
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24 C6pocC 1 BOCCTAaHOB/NIEHME HACTPOEK

[ns Toro 4tobbl COPOCUTL POYTEP HA 3aBOACKME HACTPOIMKM, MOMKHO BOCMONb30BATLCA OAHUM U3 TPEX CNOCO6OB.

Mepen, c6pPOCOM MOMKHO COXPAHUTL PE3ePBHYI0 KOMUIO HAacTpoeK. s 3Toro HaxkmuTte KHomnKy «3AFPY3UTb APXUB». dalin pesepBHoi
Konuu ByaeT ckadyeH bpaysepom B yKasaHHy Bamu nanky. [na BOCCTaHOBAEHUA HACTPOEK BbibepeTe daitn pe3epBHOM KONUK U HaXKMUTE KHOMKY
«3ATPY3UTb».

HacTpoiiku pasHbix Bepcuii MO He coBmecTMbi!

Cnocob6 1. Cobpoc KHomKoM «SET».
3axmuTe KHOMKY «SET» 1 yaepupalite B TeueHne 10 cekyHA. PoyTep cOpocUT HACTPOIMKKM U nepesarpysuTcs.

Cnocob 2. Copoc uepes meHio B WEB-uHTepdeiice.
3ailgnTe B MeHto «Cucmema -> lMpowuska». Haxmute KHonKy «BbIMO/IHUTb CBPOC». PoyTep cOpOCUT HACTPOMKM U NepesarpysmnTcs.

Cnocob 3. Copoc c NnomoLLblo MporpaMmsbl «restorer» no nposogHomy nHTepdeicy Ethernet.
[JaHHbI cnocob cneayet NCNoNb30BaTh, €CAN HET GU3NYECKOTO A0CTYNA K KHOoNKe «SET» ycTpoicTea n HeT noakatodeHns kK WEB-
MHTepdeicy. 3anyctnte nporpammy «restorer» u cneaymte UHCTPYKUUN.

2.5 O6HOB/NIEHME NPOLUNBKU

BaxkHo! He ncnonb3yitTe CTOPOHHME NPOLLMBKM, 0BHOBAANTE NPOLLMBKY TOIbKO Ha Bonee CBEXKyH0 BEPCUIO C 0PpULIMANbHOrO caitTa
Www.micro-drive.ru.

MpoBepuTb BEPCUIO TEKYLLLEW NPOLLIMBKM MOXHO B MeHIo «CTaTtyc - 0630p» WEB-uHTepdeiica.

[na 06HOBNEHWNA NPOLUMBKM 3alianTe B MeHio «Cuctema -> Mpowmnska - O6HOBUTb NPOLLMBKY», BbibepeTe COOTBETCTBYOWMIA daiin-
06pas 1 HaxkmuTe KHonKy «YCTAHOBUTb». [lanee cuctema NnpeasioskuUT NpPOBEPUTb KOHTPObHYIO Cymmy dalina-obpasa. Haxkmure «>»,

Mocne 06HOBNAEHMA NPOrPaMMHOTro obecneyeHns onepaLMoHHasa CMCTEMA 3anyCTUTLCA aBTOMATHMYECKWU. Bpema 06HOBAEHMA NPOLUMBKK
3aHMMaeT 2-3 MUHYTbI.

He oTKntoyaliTe NUTaHMe yCTPOICTBa BO BpeMs 06HOB/IEHMA MPOrpaMMHOro obecrnedyeHus.

Mocne 06HOBAEHWA NPOrPaMMHOro obecneyeHns Bce HAaCTPOMKM YCTPOICTBa ByayT cOpOLLEHbI Ha 3aBOACKME 3HAYEHUS.
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